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[Iporpamma coctaBieHa B COOTBETCTBUHU ¢ TpeboBaHUsAMH DeepabHOr0 rocyJapCTBEHHOTO 00pa30BaTebHOIO CTaHIapTa BTOPOTO MOKOJIEHUS! OCHOBHOTO

o01mero o0pa3oBaHus 1O MaTEMaTHKE:

—  ®enepansuoro 'ocymapctBenHoro OOpa3oBarensHoro CTanmapTa OCHOBHOTO oO0ImIero oopaszoBanus (mpuka3 MuHUCTEpCcTBa 00pa3oBaHUS W HAyKU
Poccuiickoit ®eneparuu ot 17 nexkadps 2014 roga Nel1897);

— Hopwm ®enepansroro 3akona «O06 obpazoBannu B Poccuiickoit deaepannny «273-D3 ot 29 nexadbps 2012 rona;

— (COopHuKa HOpMaTUBHBIX JOKyMEHTOB. Maremartuka / [Iporpamma moAroToBiieHa HHCTUTYTOM CTpPaTeTHYECKHX HccienoBaHuil B oOpa3zoBanuu PAO.
Hayunsie pykoBogutenn — uneH-koppecrioHaeHT PAOA. M. Konnakos, akamemux PAO JI. Il. Kesuna, CocraButenr — E. C. CaBunoB./ M.:
«[Ipocsemenuey, 2012;

— IlpumepHoii mporpammsl 1o Kypcy anreopsl (7 — 9 kiaccel), CO3/1aHHOIM HAa OCHOBE €IMHOM KOHIIENIIMH MPENoIaBaHusd MaTeMaTUKU B CPEIHEN IIKOJIE,
paspaborannoit A.I'.Mepamsikom, B.b.Ilononckum, M.C.fkupom, [I.A. HOMUPOBCKUM, BKIIFOYEHHBIX B cUCTeMY «Anropumt ycrexa» (M.: Benrana-
I'pad, 2014) u obecrieuena YMK nist 7-9-ro kitaccoB «Anredpa — 7», «Anredpa — 8» u «Anredbpa — 9»/ A.I'.Mepaisk, B.b.Ilononckuii, M.C.Axup/M.:
Benrana-I"pad, 2014.

B naHHBIX TOKYMEHTaX YYHUTBHIBAIOTCS OCHOBHBIC HJIeH M TojokeHus: [Iporpammbl pazBuTusi 1 GOpMHUPOBAHUST YHUBEPCAIBHBIX Y4eOHBIX ACUCTBHMA IS
OCHOBHOTO 0011ero oopa3oBanus. Co3HATEIbHOE OBJIAJICHUE YYAIUMHUCS CUCTEMOH alreOpandecKuxX 3HaHUH U YMEHUH He0OXOIUMO B MTOBCEIHEBHOW KHU3HU IS
M3YUYECHHSI CMEXHBIX TUCHUIUIMH U IPOIOJIKEHUSI 00pa30BaHusl.

[IpaxkTryeckas 3HAUUMOCTb IIKOJIBHOIO Kypca anreOpbl 00yClIOBIE€HA TEM, YTO €€ OOBEKTOM SIBIISIOTCS KOJUYECTBEHHBIE OTHOIIEHUS JEWCTBUTEIBHOIO
Mupa. MaremaTrueckasi OArOTOBKa HEOOXoAuMa JJisl MOHUMaHMsI TPUHIUIIOB YCTPOICTBAa U HMCIIONB30BAHUS COBPEMEHHON TEXHHKH, BOCHPHUSATHS HAYUHBIX U
TEXHUYECKUX TOHATUH W Waed. Maremaruka sBISIeTCS S3bIKOM Haykd W TeXHUKU. C e€ MOMOIINBI0 MOICTHPYIOTCS W W3Y4aroTCs SIBICHHUS U IPOICCCHI,
MIPOUCXOIAIINE B IPUPOJIE.

AnreOpa SBISETCS OAHUM U3 OTIOPHBIX PEIMETOB OCHOBHOW HIKOJIBI: OHAa 00ECIICYMBACT N3YYCHUE IPYTUX AUCIMIUIMH. B mepByto ouepens 3T0 OTHOCUTCS
K TpeIMeTaM €CTECTBEHHO — HAay4HOTrO IMKIJIA, B YaCTHOCTH K (u3uke, nHpopMmaTtuke. Pa3BuTHE TOTHMUYECKOTO MBIIIICHUS YYalIUXCs MpH 00ydyeHHH anredpe
CIOCOOCTBYET YCBOEHHUIO IPEIMETOB I'yMaHMTapHOro Iukia. [IpakTuyeckue yMeHUs M HaBBIKM anreOpandyeckoro xapakTepa HEOOXOIUMBI Uil TPYAOBOM U
po¢eCCHOHATBHOM MOATOTOBKH IIKOJILHUKOB.

Pa3Butue y yuamuxcsi mpaBUIbHBIX MPEICTABICHUNA O CYIIIHOCTH M TIPOMCXO0XKICHUH anreOpandeckux abCcTpaKInii, COOTHOIIEHUH PEaTbHOTO U HJICATLHOTO,
XapakTepe OTPaXKEHHsT MaTeMaTHYeCKOW HAyKOM SIBJICHHMH M TNPOLIECCOB pPEaJbHOI0 MHpa, MECTe aiureOpbl B CHCTEME HAayK U POJIM MaTeMaTHYECKOTro
MOJICIMPOBaHKS B HAYYHOM TMO3HAHUH U B MPAKTHKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MHUPOBO33PEHHS yUAIIUXCS M KaYECTB MBIIUICHHS, HEOOXOMMBIX
JUIS alalTalui B COBPEMEHHOM MH(DOPMAITMOHHOM OOILIECTBE.

TpeOyst OT yyamuxcsi yMCTBEHHBIX U BOJIEBBIX YCHIINM, KOHIICHTPAIIUM BHUMAaHMS, aKTUBHOCTH Pa3BUTOr0 BOOOpayKeHHs, anredpa pa3BUBAET HPAaBCTBEHHBIC
YepThl JIMYHOCTU (HACTOMYMBOCTD, IIEJIEYCTPEMIIEHHOCTh, TBOPYECKYI0 AKTHBHOCTb, CaMOCTOSITEIbHOCTb, OTBETCTBEHHOCTb, TPYAOIIOOME, TUCHUIUIMHY H
KPUTHYHOCTh MBIIICHUSI) U YMEHHE apryMEHTHPOBAHO OTCTaMBAaTh CBOM B3MVISNIBI U YOEXKACHHS, a TAaKKe CIOCOOHOCTh MPHUHHUMATH CaMOCTOSITEIbHBIC
pelIeHus.

Nzydenue anreOpbl, GyHKINN, BEPOSTHOCTH M CTATUCTHKHU CYIIECTBEHHO PACHIMPSET KPYro3op YYallUXcs, 3HAKOMS UX ¢ WHAYKIUEH U JeNyKIueH,
00001IeHNeM 1 KOHKpETHU3alluel, aHaIu30M U CHUHTE30M, KiacCUpHUKaluel U cucreMarusanueid, abcTparupoBaHieM, aHalorueid. AKTHUBHOE UCTOJIb30BaHUE
3aJ]a4y Ha BCeX dTarax y4eOHOro mpoliiecca pa3BUBaeT TBOPUECKHUE CIIOCOOHOCTH IIIKOJIbHUKOB.

N3ydenue anredpsl mo3BossgeT GOPMUPOBATH YMEHHUS M HaBBIKK YMCTBEHHOTO TpyJa — IJIAHUPOBAHUE CBOEH pabOThl, MOUCK PallMOHATbHBIX MyTel eé
BBITIOTHEHUS, KPUTHUECKas OLIEHKAa pe3ylbTaToB. B mpoliecce u3ydeHHs anreOpbl MIKOIbHUKM JOJKHBI HAyYUTBCS H3JIaraTh CBOM MBICIH SICHO U
MCYEpIBIBAIOIIIE, JJAKOHUYHO U €MKO, TPUOOPECTH HABBIKU YETKOI0, aKKYpPaTHOTO ¥ IPAMOTHOTO BBITIOJHEHUS! MATEMAaTUYECKUX 3aHCeH.



Baxuelimeld 3amaueil IIKOJIBHOTO Kypca anreOpbl sBISETCS pa3BUTHE JIOTHUECKOTO MBINUIEHUS ydammxcs. Camu OOBEKTHI MaTeMaTHUYECKUX
YMO3aKJIIOYEHUH M NPUHATHIE B aireOpe NpaBmila UX KOHCTPYHUPOBAHMS CHOCOOCTBYIOT (POPMHUPOBAHUIO YMEHMH OOOCHOBBIBATh U JOKA3bIBATh CYXKIEHHS,
IIPUBOJUTH YETKHUE ONPEICICHUS, PAa3BUBAIOT JIOTMYECKYI0 MHTYHULMIO, KPATKO M HArJsJHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHMX IOCTPOCHUM M y4yaT HX
npuMeHeHH0. TeM cambIM anredpa 3aHMMaeT OJHO M3 BEAYIIMX MecT B (DOPMUPOBAHMU HAYYHO-TEOPETHUECKOTO MBIIUICHHs IIKOJIbHUKOB. PackpbiBas
BHYTPEHHIOIO TAPMOHHIO MaTEMAaTHUKH, (POPMUPYsSI IOHUMAHKUE KPACOTHI U U3AIIECTBA MATEMAaTHYECKUX PACCyKACHUH, allre0pa BHOCUT 3HAYUTEIIbHBIN BKJIa]l B
ICTETUYECKOE BOCIIUTAHUE YHAIUXCS.

|. IloicHUTEILHAS 3aIHCKA

Kypc anre6psr 7 — 9 kiiaccoB siBisieTcst 0a30BbIM /1711 MAaTEMAaTUYECKOTO 0OOpa30BaHUs U PA3BUTUS UIKOJIBHUKOB. AJredpondeckue 3HaHUsI HEOOXOAUMBbI
JUTS U3y9YCHHsI TeOMETpUU B 7 — 9 Kiaccax, anreOpsl 1 MaremaTudeckoro anaimmsa B 10 — 11 kiaccax, a Takke M3y4eHHS CMEKHBIX JUCHHIUTUH. [Ipu 3TOM
YUUTBHIBAIOTCS TOMUHHUPYIOIINE WUJEH U TOJIOKEHHs MPOTrPaMMbI Pa3BUTHS U (POPMHUPOBAHHS YHUBEPCAJIbHBIX Y4EOHBIX ACHCTBHI IIsi OCHOBHOTO OOIIETO
o0Opa3oBaHmMs, KOTOPhIE 00ECIICUUBAIOT (POPMHUPOBAHUE POCCUUCKON TPaKIAHCKON HMISHTHYHOCTH, KOMMYHHUKATUBHBIX KaYeCTB JIMYHOCTH M CIOCOOCTBYIOT
(OpMHUPOBAHUIO KITIOUEBON KOMIETECHIIUU — YMEHUsL Y4UMbCS.

B ocHOBy HacrosIei mporpaMMmbl ToJiokeHO DYHIAMEHTAIBHOE SIIPO COJCp)KaHUs 00IIero oOpa3oBaHMs, TPEOOBAHUS K Pe3ysbTaTaM OCBOCHHS
00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHus, PECTaBICHHbIE B (DeepaTbHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO
o0miero o0pa3oBaHus, C y4TOM MPUEMCTBEHHOCTH C MPUMEPHBIMU MPOTPpaMMaMK JIJIsl HA4aIbHOTO 00IeTo 00pa30BaHUs 10 MaTEMaTHKE.

[TpakTHyeckass 3HAYUMOCTh IIKOJBHOTO Kypca airedpel 7— 9 KJIaccoB COCTOMT B TOM, YTO MPEIMETOM €ro H3y4YeHUs SIBJISIOTCS KOJIWYECTBEHHBIC
OTHOIICHHUS W TIPOIECCHl PEaTbHOI0 MHPA, OMMCAHHBIE MATEMATHYECKUMHU MOJICIISIMUA. B coBpeMeHHOM 00IIecTBe MaTeMaTu4ecKas MoAroToBKa HEOOXoqruma
Ka)KJJOMY YeJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BceX cepax 4eIoBeUeCcKOi 1eaTebHOCTH.

OnHO#l W3 OCHOBHBIX II€Jied HM3ydeHMsI anreOphl SBISETCS pa3BUTHE MbBIIUICHUsA. B mporecce u3zydeHus: anreOpbl (GopMUpYyeTCsl JIOTHYECKOE U
QITOPUTMHUYECKOE MBILIUICHHE, a TAKXKe TaKhe KaueCTBA MBIIUICHUS, KaK CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh M KPUTUYHOCTG. J[J1s1 aantanuu B COBPEMEHHOM
MH(POPMAIIMOHHOM O00IIIeCTBE BaXXHBIM (DAKTOPOM SIBISETCS (POPMUPOBAHHME MATEMATHYECKOTO CTUJIS MBIIUICHHS, BKJIIOYAIONIETO B CEOS WMHIYKIMIO W
JeNyKIHI0, 000IIeHNe U KOHKPETU3AINIO, aHAIN3 M CUHTE3, KJIACCH(PUKAIIMIO U CHCTEMAaTH3allNI0, a0CTparupoBaHue U aHANOTHIO. T

OOyuenue anreOpe ma€T BO3MOXXHOCTH YYAIIUMCS HAYYUTHCA IUJIAHUPOBATh CBOIO JESATEIHHOCTh, KPUTHUECKH OIIEHUBATh €€, MPUHUMATH
CaMOCTOSITENIbHBIE PEIICHUs, OTCTauBaTh CBOM B3TIISABI U YOSKIEHUS. Ydaluecs, B MPOIECCe M3YYEHHUs anreOpbl, ydarcs W3JaraTb CBOM MBICIH SCHO U
HCYEPIIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBITIOJIHEHHSI MAaTEMaTHYECKUX 3aIMMCed, TIPU 9TOM HCIOJIb30BAaHUE MAaTEMATHUECKOTO SI3bIKA
MO3BOJISIET Pa3BUBATh y IIKOJIbHUKOB IPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEYb.

dopMUpYyeT y ydalUXcs MPeACTaBICHHE 00 anreOpe Kak 4acTh OOIIeYeTOBEYECKON KYJIbTYPhl U 3HAKOMCTBO C MCTOPUEH pPa3BUTHUS alreOphbl Kak
HayKd. 3HAYUTEIbHOE BHUMAHHME B U3JI0KEHUU TEOPETUUYECKOTO MaTepuaja Kypca yAeNseTcs €ro MOTUBAIMU, PACKPBITHIO CYTH OCHOBHBIX NOHSATHUM, UJIEH,
MeTos10B. OOydyeHHe MOCTpOeHO Ha 0a3e Teopuu pa3BHBAIOIIETO OOy4YEHUSs, YTO JOCTUTAeTCsl OCOOCHHOCTSIMH H3JIOKEHUS TEOPETUYECKOro Marepuayia u
yIpaXHEHUSIMU HA CPaHEHHE, aHAIUu3, BBIJEICHNE II1aBHOTO, YCTAaHOBIIEHUE CBsI3eH, KiaccuduKalnio, oodolieHne u cucremaru3anuio. Ocobo akIeHTHUPYIOTCS
COJIepKATEIIbHOE PACKPHITUE MATEMATHYECKUX TOHSITHH, TOJKOBAHHE CYIIHOCTH MAaTeMAaTHUYECKHUX METOJOB M OOJACTH WX TMPUMEHEHHUS JAEMOHCTpaIlus
BO3MOXXHOCTEH MPUMEHEHHSI TEOPETHUECKUX 3HAHWUN Ml pElIeHHUs Pa3sHOOOpa3HBIX 3ajad MPUKIAJIHOTO XapakTepa, HallpUMep pEelIeHHs] TEKCTOBBIX 3ajad,
JICHEKHBIX M TIPOIEHTHBIX pPACUETOB, YMEHHUE IOJIh30BATHCS KOJIMYECTBEHHOW WHMOpMAaIMen, MPEeACTaBICHHOW B pa3IWYHBIX (opMax, yMEHHE YHUTaTh
rpaduku. Oco3HaHue OOIIET0, CYIIECTBEHHOTO SIBISIETCS OCHOBHOM 0a30ii 7Sl pelieHus yIpakHeHUH. BaxkHO MPUBOIUTE JeTAbHBIE TIOSICHEHUS K PEIICHUIO



TUIOBBIX YNPAXHEHUH. OTUM pacKpblBacTcd CyTh METOJA, IOAXO0Ja, NPEIaracTcsl ajJrOpuTM WIM 3BPUCTHYECKAsl CXEMa pEIIEHUs YIPaKHEHUI
ONPEICNICHHOTO THIIA.

B OCHOBY HaCTOSIH_[eI\/JI ImporpamMmsal IMOJIOKCHBI NCAArOrMYCCKUC U TUAAKTUYICCKHUC IMPUHIUIIBI BAPUATHBHOTO PAa3BHUBAIOLICTO O6pa3OBaHI/ISI, HU3JI0KCHHBIC B
KOHIIETIIIMU 00pa3oBaTeIbHON mporpaMMbl «[lepcrieKTHBHAS MIKOJIa», B COBPEMEHHBIC THIAKTUKO-TICUXOJIOTNYECKHE TCHICHIINH, CBSI3aHHbIC C BAPHATHBHBIM
pa3BuBaromuM oopazoBanueM u TpedoBanmsiMu OI'OC.

A. JINYHOCTHO OPHEHTHPOBAHHBIE MPUHIUIBI: IPHHIIMI aaITHBHOCTHU; IPUHIUIT PA3BUTHUS; IPUHLUII KOM(MOPTHOCTH IpoLecca 00yIeHHs.

b. KyabTypHO OpHeHTHPOBAaHHbIE€ MPUHIMNBI: TIPUHLUI [IEJIOCTHOW KapTUHBI MHpPA; MPHHIKII HEJIOCTHOCTH COJCpKaHHs 0Opa30BaHMsI; MPUHIIUI
CHCTEMAaTHYHOCTH; IPHUHIHUI CMBICIOBOIO OTHOLICHHS K MHpPY; IPHHIMI OPUCHTHPOBOYHOW (YHKIWHM 3HAHWH; NPUHLIMI OIOPHl Ha KYJBTYpy Kak
MHPOBO33PCHUE U KaK KYJIbTYPHBI CTEPEOTHII.

B. /lesiTeJIbHOCTHO OPHEHTHPOBAHHBIE NMPUHLHUINbBI: PUHLIUI OOyYEHHs IESITEIbHOCTH; NMPUHIHUI YIPABISIEMOro Iepexoja OT JACSTEIbHOCTH B
y4eOHOI CHTyalluu K JEATEIIbHOCTU B )KU3HEHHON CHTyaluu; MPUHIUI IIepexo/ia OT COBMECTHOM y4eOHO-TI03HABATEIbHON AEATEIBHOCTH K CAMOCTOSTEIbHON
AEATEIbHOCTH y4Yallerocs (3oHa Oyvkaiiiero pasBUTHs); IPHHIMIT OMOPHI HA MPOIECCHl CHOHTAHHOTO Pa3BUTHUS; MPHHIMI (GOPMHPOBAHUS MTOTPEOHOCTH B
TBOPYECTBE U YMEHUI TBOPYECTBA.

Maremarudeckoe oOpa3oBaHUE SBISETCS 00S3aTENbHOW M HEOTHEMJIEMOW YacThiO OOLIEro 0O0pa3oBaHUS HAa BCEX CTYMEHSAX MIKoubl. OOydeHue
MaTeMaTHKe B OCHOBHOII IIKOJIC HAIIPABJICHO HA JOCTHKEHHUE CICAYIOLIHUX yerell.

1) 6 Hanpaei1eHuu JTUYHOCMHO20 pa36umusl.
° CDOpMI/IpOBaHI/IC HpeIICTaBJIeHI/Iﬁ O MaTEMAaTUKE KaK 4aCTu O6HI€‘-I€JIOBC‘~I€CKOﬁ KYJbTYpPbI, O BHAYMMOCTHU MAaTCMAaTUKH B PA3BUTHU UBUJIN3AllUN
¥ COBPEMEHHOT'0 O0IIECTBA;
e Pa3BuTHE JOrMYECKOTr0 U KPUTHYECKOTO MBILUICHUS, KYIbTYPhl PEYH, CIIOCOOHOCTH K YMCTBEHHOMY IKCIICPUMEHTY
e dopmHpOBaHNE WHTEUICKTYAJIbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K IMPEOJIOJICHUIO MBICIHTENBHBIX CTEPEOTHIIOB, BBHITEKAIOIINX
U3 OOBIICHHOTO OTIBITA;
e Bocmmranue xauecTB JINYHOCTHU, O6CCHC'—II/IBaIOHII/IX COIMMAJIBHYIO M06I/IJ'II)HOCTI), CIOCOOHOCTD MNPUHHUMATh CAMOCTOATCIbHBIC PCIICHUS,
o CDOpMHpOBaHI/Ie Ka4yeCTB MbIIIJICHUS], HCO6XOI[I/IMI)IX AJId aganTalliid B COBPEMCHHOM I/IH(bOpMaIII/IOHHOM O6III€CTB€;
e PasBuTHe MHTEpeca K MaTEMaTHYECKOMY TBOPYECTBY U MaTEMaTHYEeCKUX CIIOCOOHOCTEIH;
2) 6 MemanpeoMemHOM HANPAGIEHUU.:
e Paszsurne HpeI[CTaBHeHI/If/'I O MaTe€éMaTHuKE KakK (1)0pMe OIINCaHus U METOAC ITO3HAHUA HeﬁCTBHTeHBHOCTH, CO31aHueC YCJ'IOBI/II\/'I JIIsA HpI/IO6peTeHI/I$[
MEPBOHAYAJIBHOT'O OIIbITaA MAaTEMATUICCKOT'O MOACIIMPOBAHUSA
e dopmupoBaHHe 00X CTOCOOOB HHTEIUIEKTYAIBHON JEITEIbHOCTH, XapaKTEPHBIX JIIsI MATEMAaTHKH | SIBIISIOIIUXCS OCHOBOW ITO3HABATEIIHLHOM
KYJIbTYPBI, 3HAYMMOM ISl pa3InYHBIX c(hep YeIOBeUECKOM eI TeNbHOCTH;
3) 6 npedmemnom HanpasieHuu:
e OsnajgeHHe MaTEeMAaTHYECKHMMHU 3HAHUSMH U YMEHHUSMH, HEOOXOAWMBIMH JUISi TPOJOJDKEHUSI 00pa30BaHMs, M3YYEHHsSI CMEKHBIX JWCIHILINH,
NPUMEHEHHS B TIOBCETHEBHOW JKU3HH;
e Co3nanue (yHIaMeHTa A MaTeMaTHMYeCKOTO Pa3BUTHS, (OPMHUPOBAHUS MEXAHW3MOB MBIIIJICHUS, XapaKTepHBIX Ui MaTeMaTHYeCKON
IeSATEITbHOCTH.



B opranmzanuu y4eOHO — BOCHMTATEIBHOIO MpOIEcca BaXKHYIO POJIb UIparoT 3aaauu. OHU SBISIOTCSA U LIETBIO, U CPEACTBOM 00ydeHus. BakHbIM
YCIIOBUEM IMPaBWJILHON OpraHU3alliy STOr0 Mpoliecca sBIseTcs BbIOOP palMOHATBLHOM CHUCTEMBI METOJIOB U MPUEMOB OOydeHHs, Crelu(UKH peliaeMbIX
00pa30BaTeNbHbIX U BOCIIUTATEIbHBIX 3a/1a4.

[enbto n3ydeHus Kypca MmareMatuke B 7 - 9 Kjaccax sIBJISI€TCS Pa3BUTUE BBIUMCIUTEIbHBIX YMEHUHN IO YPOBHS, O3BOJIAIOIIETO YBEPEHHO UCIIOIb30BaTh
UX MpU PELIEHUM 337a4 MATEMATUKH M CMEXHBIX IPEIMETOB, YCBOCHHE almapara ypaBHEHMH M HEPABEHCTB KaK OCHOBHOI'O CPEJCTBA MAaT€MaTHYECKOTO
MOJICIIMPOBAHUS 3aJad, OCYIIECTBICHUE (YHKIIMOHAILHOW IOATOTOBKM IIKOJBHHUKOB. Kypc XapakTepu3yercsi MOBBIIMIEHHEM TEOPETUYECKOTO YpPOBHS
00y4eHHUs, TOCTEIICHHBIM YCUIIMEM POJIM TEOPETUYECKUX 000OIICHUI U IeAYKTUBHBIX 3aKitoueHuid. [IpukiiagHas HarpaBIeHHOCTh PACKPBIBAET BO3MOKHOCTD
M3y4yaTh U PellaTh MPAKTUYECKUE 3aJauH.

B ocHOBe mocTpoeHust JaHHOTO Kypca JISKUT Ues TYMaHW3alud O0Y4eHUs, COOTBETCTBYIOIIAs COBPEMEHHBIM MPEICTABICHHUSIM O LEJSIX IIKOIBHOTO
00pa3zoBaHUs U yJEIsIonas 0c000e BHUMaHUE JIMYHOCTH YYCHUKA, €T0 HHTEPECAM U CIIOCOOHOCTSIM.

[Ipemmaraemerii Kypc MO3BOJIAET 00€CTIeUnTh (POPMUPOBAHUE KAK MpeOMemHbiX YMEHUN, TaK U YHUBEPCANbHBbIX YUEOHbIX Oelicmeull MKOJIbHUKOB, a
TaKk)ke CIOCOOCTBYeT HocTkeHHIo ompenenéHHbix Bo PI'OC NMYHOCTHBIX pE3yNbTAaTOB, KOTOpPHIE B JallbHEHIIEM TO3BOJAT Yy4YallUMCS HPUMEHSTH
MOJIYYCHHBIC 3HAHUS U YMCHHUS JUTSl PEIICHUS Pa3IMYHBIX )KH3HCHHBIX 33]1a4.

B kypce anreOpsl MOXHO BBIJICIUTH CIEAYIONIME OCHOBHBIC COJCPIKATEIIbHBIC JIMHUM: apudmMeTnka; anreOpa; QyHKIUU; BEPOSTHOCTh M CTATHUCTHKA.
Hapsiny ¢ 5TUM B cofepaHue BKIIIOYCHBI JIBa JIOTIOJIHUTEIFHBIX METOIOJIOTHYECKUX pa3/ieia: JJOTHKAa U MHOXKECTBA; MaTeMaTHKa B HICTOPUIECKOM Pa3BHUTHUH,
YTO CBSI3aHO C peanu3aluedl Iejeil OOUIEMHTEIUIEKTYaIbHOIO M OOIIeKYIbTypHOrO pa3BuTHs ydamuxca. ColepikaHue KakIOoro U3 JTUX pPas3zesioB
pa3BOpavMBaCTCs B COJIEPIKATEIBHO-METOANYECKYIO JIMHHIO, TIPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJIepKaTebHble JTUHUU. [Ipn sTOM nepBast imans — «Jloruka
U MHOXXECTBAa» — CIIY’KUT LIEJIM OBJIQJICHHS y4YAIIMMUCS HEKOTOPBIMH DJIEMEHTAMH YHHMBEPCAJIbHOI'O MAaTEMAaTHYECKOTO s3bIKa, BTopas — «MaremaTtuka B
HCTOPUYECKOM Pa3BUTHUI» — CIIOCOOCTBYET CO3/IaHUIO OOIIEKYIbTYPHOTO, TYMAaHUTAPHOTO ()OHA H3yUECHHUS Kypca.

I1. O6mas xapakTepucTHKa y4e0HOI0 npeamMera «Ajaredpa»

Hacrosimast mporpaMma 1mo mMaTeMaTHKe I OCHOBHOM IIKOJBI SIBJSIETCS JIOTHYECKHM TIPOJIOIDKEHHEM mporpammbl «llepcriekTuBHAs IIKOmIa» st
HAYalbHOM IIKOJIBI, a TAKXKE MPOAOKeHHEM Kypca «MaTtematukay 5 — 6 Kj1acca U BMeCTe C Hell COCTaBIsieT OMKMCaHNEe HEMPEPBIBHOTO Kypca MaTeMaTHUKH C 1-
ro 1o 9-i kiacc 06meoopazoBaTenbHOM MKOJBI 10 PI'OC.

B ocHoBe comepxkaHus O0Oy4YeHHS MaTeMaTHUKE JIKUT OBIAJCHHE Yy4YallUMHUCA CJICAYIONIMMH BHJIaMH KOMIIETCHLUN: MpeIMeTHOI,
KOMMYHHMKATHBHOI, OPraHM3allMOHHOI 1 001IeKYJIbTYPHOIi. B cOOTBETCTBHYU C STUMH BUaMH KOMIIETEHIINI BBIICICHBI TJIABHBIE COEPIKATEIBHO-TIETICBBIE
HaMpaBIICHUs] Pa3BUTH yYalllUXCsl CPeICTBaMU MpeamMera «MaTeMaTHKay.

IMpeamernas kommnereHuus. [log mpeqMeTHON KOMITETEHIIMEH TTOHUMAETCSI OCBEIOMIIEHHOCTh HIKOJBHUKOB O CHCTEME OCHOBHBIX MaTeMaTHYECKUX
MIPEJICTABICHUI 1 OBJIaJIeHHEe UMH HEOOXOJUMBIMU MPEAMETHBIMU yMeHUAMU. DOopMUpPYIOTCS cleAyrolue 00pa3yromre 3Ty KOMIETEHIIUIO IPEICTABICHUS: O
MaTeMaTHYECKOM SI3bIKE KaK CPEICTBE BHIPAKCHUS MAaTEMaTHUECKUX 3aKOHOB, 3aKOHOMEPHOCTEH M T.JI.; O MaTEMaTHYECKOM MOJEIMPOBAHUH KaK OIHOM M3
BaXHBIX METOJIOB MO3HaHUs Mupa. opMupyroTcs cienyromue o0paszyromye 3Ty KOMIETCHIIMI0O YMEHHS: cO3aBaTh MPOCTEeHIe MaTeMaTHYeCKue MOJIENH,
paboTaTh C HUIMH U HHTEPIPETUPOBATH MMOyYSHHBIE PE3yIbTaThl; MPUOOpETaTh M CHCTEMAaTU3UPOBATh 3HAHKS O CrIoco0axX pemIeHusl MaTeMaTHd eCKHUX 3ajad, a
TaK)Ke MPUMEHSATH 3T 3HAHUS U YMEHHUS JIsl PEIICHUS MHOTUX JKU3HEHHBIX 33]1a4.

KoMmyHukaTuBHasi komneTeHus. [101] KOMMyHUKAaTHBHON KOMIICTCHIIMEH TTOHUMAaeTCsl C(hOPMHUPOBAHHOCTh YMEHHS SICHO W YETKO M3JIaraTh CBOU
MBICITH, CTPOUTH apTYMEHTHPOBAHHBIE PACCYKICHUS, BECTH JUAJIOT, BOCIPUHUMAsS TOUKY 3PEHHsI COOECeTHUKA U B TO K€ BpeMs MoJBeprasi €€ KpUTHIECKOMY
aHaIM3y, OTCTamBaTh (P HEOOXOAWMOCTH) CBOIO TOYKY 3pPEHHS, BBICTpaWBas CUCTeMy aprymeHTanuu. @opMupyroTcs o0pas3ylolme 3Ty KOMITETSHIIUIO



YMEHHsS, a TaK)Ke yYMEHUs H3BIEKaTh WH(OPMAIMIO M3 PA3HOTO POJa MCTOYHUKOB, MPEOOpa3oBbIBas €€ MpU HEOOXOIUMOCTU B JApyrue (HopMbl (TEKCTHI,
TaOJIHUIIBI, CXEMBI U T.11.).

OpranuzannonHasi komnereHuusi. [log opraHn3anMoHHON KOMIIETEHIMEH MOHUMAETCs C(POPMUPOBAHHOCTh YMEHHUS CaMOCTOSITEIbHO HAaXOIHUTh M
MpHCBanBaTh HEOOXOAMMBIE ydalquMcsi HOBble 3HaHUs. DopmupylOTCS cieayioue oOpas3yrolue 3Ty KOMIIETEHIIMIO YMEHHS: CaMOCTOSTENIbHO CTaBUTh
yueOHyI0 3a7auy (Lenb), pa30uBaTh €€ Ha COCTaBHBIC YAaCTH, HA KOTOPHIX OYyJET OCHOBBIBATHCS IpOIECC €€ pelIeHus, aHATU3UPOBAaTh Pe3yabTaT JACHCTBHS,
BBISIBJISITH JOIYIIEHHBIE OMIMOKN M HETOYHOCTH, UCIPABIIATH UX U MPEJCTABISTh MOJYyYEeHHBIH pe3yabTaT B popMe, JIErKO TOCTYIMHON JIJIsl BOCHPUATHUS IPYTHX
JIIOJICH.

O0mexkyabTypHass komnereHuus. [lon oOmeKynbTypHONM KOMIIETEHIIMEH MOHUMAETCSI OCBEAOMIICHHOCTh HIKOJILHUKOB O MaTeMaTUKe KaK JIEMEHTE
00I11e4eTIOBEYECKON KYJIBTYpHI, €€ MECTe B CUCTEME APYrHMX HayK, a Takke €€ pOJM B Pa3BUTHU IPEACTABICHUN YEJIOBEYECTBA O IEJIOCTHOW KapTHHE MUpA.
DopMHUPYIOTCS Clenyroe 00pa3yolue 3Ty KOMIIETEHIUIO IPEICTaBICHUs: 00 YPOBHE Pa3BUTHUSI MaTEMAaTHKU Ha Pa3HBIX HCTOPUYECKUX 3TaAIax; O BHICOKOM
MPAKTUYECKON 3HAYMMOCTH MAaTeMAaTHUKU C TOYKH 3PEHHUS CO3AAHUS U PA3BUTHS MaTepUAIbHON KyJIbTYphl YEJIOBEUYECTBA, a TAK)XKE O BAYKHOM POJIM MAaTEeMaTHKH
C TOYKH 3peHHs] (OPMUPOBAHUHU TAKUX BAKHEHIINUX YePT JTUYHOCTH, KAK HE3aBUCUMOCTb U KPUTHUYHOCTH MBIIIJICHHS, BOJS U HACTOMYUBOCTD B JIOCTHKEHUU
LENU U .

Cooepoicanue mamemamuyecko2o 0opazosanuss B OCHOBHOH IKoje (opMUpPYETCs Ha OCHOBE (YHIAMEHTAIBHOTO SApa IIKOJILHOIO MaTEeMaTHYeCKOTo
oOpazoBaHus. B mporpamMMe OHO MpPENCTaBIEHO B BHUAE COBOKYIMHOCTH COIEP)KATENBbHBIX pPa3/eioB, KOHKPETH3HPYIOUIMX COOTBETCTBYIOIINE OJIOKU
(GbyHIaMEHTAJIBHOTO f]Ipa MPUMEHUTENBHO K OCHOBHOM 1ikoie. [Iporpamma periiaMmeHTHpyeT 00beM MaTepuaina, 00s3aTeIbHOrO AJIs U3Y4YeHHs] B OCHOBHOM
IIKOJIE, a TAKXKE JTAET €ro pacrpeneieHne Mexay 5S—6 u 7—9 kiaccamu.

Copep:xaHre MaTeMaTHUYeCKOro oOpa3oBaHMs B OCHOBHOMW IIKOJIE BKJIIOYAET CIEAYIOIIME Pa3delibl: apugmemuka, aneedpa, yHKYuu, 6eposimHOCMb U
cmamucmuxa, 2eomempus. Hapsay ¢ 3TUM B HEro BKIJIIOYEHBI JBa JONOJHUTENBHBIX pa3lieia: JI02UKA U MHOMCECMBd, MAmeMamurka 8 UCHOPUYECKOM
passumuu, 9TO CBSI3aHO C pealln3alueil 1eneil 00IenHTENIEKTYallbHOTO U OOIIEKYIbTYPHOTO pa3BuThs yuammxcs. ColepikaHue KaxJI0To U3 STUX Pa3/IelioB
pa3BopaunBaeTCS B COAEPIKATEIHHO-METOIUYECKYIO JIMHHIO, TPOHMU3BIBAIONIYI0 BCE OCHOBHBIE pa3zeiibl COACPKaHUS MaTeMaTHYecKOro OOpa3oBaHHs Ha
JAHHOM CTyNEeHH 00yUeHUs..

Conepxanne paznena «ApudMeTrukay CIyX UT 0a30i I NadbHEHIIEro M3YUYeHHs YYallUMUCS MAaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO
MBIIUICHHS], (POPMUPOBAHUIO YMEHHSI MOJIb30BATHCS AITOPUTMAMHU, a TAKKEe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B MTOBCEIHEBHOMN JKU3HU.
Pa3BuTue MoHATHSA O YHCIE B OCHOBHOHM IIKOJIE CBSI3aHO C PAllMOHAIFHBIMU M WPPAIMOHAIBHBIMU YUCIIaMU, (hOpMUpOBaHHEM NEPBUYHBIX NPEACTABICHUN O
JIEHCTBUTENHFHOM UKCIIe. 3aBeplIeHHe YUCIOBOM JIMHUN (CUCTEMAaTH3alls CBEIECHUN O IEHCTBUTENBHBIX YHCIaX, O KOMIUIEKCHBIX YMCIAX), TaK JKe Kak u Ooee
CJIO’KHBIE BOTIPOCHI apu(MeTukH (anroput™ EBKinaa, ocHOBHas TeopemMa apu(pMETHKH ), OTHECEHO K CTYIIEHU OO0IIEro cpeiHero (oaHoro) oOpa3zoBaHUsl.

Copepxanne pazaena «AnreOpa» HampaBlieHO Ha (OPMUPOBAHHE Yy YYaIlUXCS MATeMaTHYECKOro ammapara Juis pelleHus 3aJad U3 Pa3HbIX pa3ielioB
MaTeMaTHKH, CMEXHBIX MPEIMETOB, OKpPYKAIOMIeH pealbHOCTH. SI3BIK anreOpbl MOJYEPKMBACT 3HAUYEHHUE MAaTeMaTHKHA KakK s3bIKa JUISl TIOCTPOCHUS
MaTeMaTHYECKUX MOJEJNEell MPOIecCOB U SBIEHUN peallbHOrO Mupa. B 3amaum u3ydeHws: anreOpbl BXOIAT TAKKE PAa3BUTHE aTOPUTMHUYECKOTO MBINIICHHS,
HEOO0XOMMOTO, B YaCTHOCTH, JUISI YCBOSHHSI Kypca HH(QOPMATHKH, OBJIAJICHNS HaBBIKAMHU JIEAYKTHUBHBIX paccyxkaeHuil. [IpeoOpazoBanue CHMBOIBHBIX (hopM
BHOCUT crieln(pUUecKuil BKJIaJ B pa3BUTHE BOOOPAKEHUS YYAlMXCS, UX CIIOCOOHOCTEH K MaTeMaTH4eCKOMY TBOpPYECTBY. B OCHOBHOH IKOie MaTepual
TPYIIAPYETCS BOKPYT PallMOHAIBHBIX BBIPAKCHHM, a BOIPOCHI, CBSI3aHHBIC C MPPAIMOHATBHBIMU BBIPAKCHHUSIMH, C TPUTOHOMETPUYCCKHUMH (DYHKIHSIMH U
peoOpa3oBaHUAMHU, BXOJAT B COAEpkKaHUE Kypca MaTeMaTUKH Ha CTaplIeil CTyIeHn 00y4YeHHs B LIIKOJIE.

Conepxanne pazaena «OyHKIMM) HAIEICHO HAa MOJyYeHHE IMKOJbHUKAMU KOHKPETHBIX 3HAHWN O (YHKIIMHM KaK BaXHEHIIEH MaTeMaTHU4eCKOW MOJETH
JUIL ONMCAHMSA M HCCIEOBAaHUS pPa3HOOOpa3HBIX IpoleccoB. M3ydyeHue 3TOro marepuaia CrIocoOCTBYET PAa3BUTHIO Yy YYALIMXCS YMEHHs HCIOJIb30BATh



pa3NuyHbIC S3BIKM MaTeMaTUKU (CIOBECHBIH, CHUMBOJIMYECKUU, Tpaduyeckuii), BHOCUT BKJIaJ B (OpMHUpPOBAaHHE IPEICTABICHUH O pOTM MaTEMAaTUKH B
Pa3sBUTHH LUBWIN3ALUHI U KYJIbTYPBI.

Paznen «BeposATHOCTh U CTaTUCTHKA» — 00s3aTeNbHBIH KOMIIOHEHT HMIKOJIBHOTO 00pa30BaHMs, YCUIMBAIOIIUI €To MPHUKIIAAHOE U MPAKTHYECKOE 3HAYCHHUE.
OTOT MaTepuan HEOOXOAUM MpexJe Bcero s (popMHUpPOBaHUS y ydamuxcs (yHKIHMOHAIBHOM IPaMOTHOCTM — YMEHHUH BOCHPUHMMATh U KPUTHYECKU
aHAJTM3UPOBaTh MH(OPMAIIHIO, MTPEICTABICHHYIO B PAa3IMYHbIX (hopMax, HOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHX PEaIbHBIX 3aBHCHUMOCTEH, MPOBOANUTH
IIPOCTEHIINE BEPOATHOCTHBIE pacyeThl. V3yueHne oCHOB KOMOMHATOPUKHU MO3BOJMUT Y4YaIllMMCS pacCMaTpUBaTh ClydaH, OCYIIECTBIISATH 1epedop U MOACYET
4uCJla BAPUAHTOB, B TOM YHCJIE B IPOCTEUIINX MTPUKIAJHBIX 33]a4ax.

ITpu U3ydyeHUU CTATUCTHKH M BEPOSTHOCTH PACIIUPSAIOTCS MPEICTABICHHUSI O COBPEMEHHOM KapTHHE MHMpa U METOAAX €ro UCCleOoBaHUs, GOopMHUpYeTCs
MIOHMMaHHE POJIM CTATUCTHKH KaK UCTOYHHMKA COIIMAIHHO 3HAUMMON MH(POPMALIMH U 3aKJIAIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIUICHUSI.

OcobeHHocThIO pa3ziena «Jloruka MU MHOXECTBa» SBISETCS TO, YTO IPEACTABICHHBIN B HEM MaTepuall IPEUMYIIECTBEHHO U3y4aeTcsl U UCIOJIb3YeTCs
pacnpeieieHHO — B XOJI€ pacCMOTPEHUsS Pa3JIMYHBIX BONPOCOB Kypca. COOTBETCTBYIOIIMNM MaTepuas HAlleJIeH HAa MAaTeMaTH4YeCKOE PAa3BUTHUE ydallluXcs,
(dbopMHpoBaHKE Y HUX YMEHHS TOUHO, C)KAaTO U SICHO U3JIaraTh MbICJIM B YCTHOM M MUCBMEHHOM peyH.

Paznen «MaremaTtnka B HICTOPUYECKOM Pa3BUTUW» MpeJHAa3HAUEH Uil (POPMUPOBAHHS MPEACTABICHUI O MaTEMAaTUKE KaK YaCTH YEIIOBEUECKON KYIbTYPHI,
11 OOLIEero pa3BUTHSI IIKOJILHUKOB, JUIS CO3[JaHUs KyJIbTYpHO-UCTOpUYECKON cpelbl 00yueHus. Ha Hero He BblaEseTCs ClelMaIbHbIX YPOKOB, YCBOGHHE €r0
HE KOHTPOJIHUPYETCS, HO COAEPIKaHUE ITOTO pasfiesia OPraHUIHO MPUCYTCTBYET B Y4eOHOM IpOIecce KaK CBOETO pojia T'yMaHUTApHBIH (OH IpU pacCMOTPEHUH
po0OJIEeMAaTUKHA OCHOBHOTO COZIEPKaHHsI MaTEMAaTHYECKOr0 00pa30BaHMsL.

Ilennocmmuoie opuenmupol cooeprcanus yuedbHozo npeomema

MaremaTrueckoe 00pa3oBaHUE UTPAET BaKHYIO POJIb KaK B IPAKTUUECKON, TaK U B JYXOBHOM >kM3HHU oO1iecTBa. [IpakTuueckast cropoHa MaTeMaTn4eckoro
oOpa3oBaHMs CBsA3aHA C (POPMUPOBAHUEM CIOCOOOB NEATEIFHOCTH, JyXOBHAS — C MHTEIUIEKTYaJbHBIM Pa3BUTHEM YellOBEeKa, (POPMUPOBAHHEM XapaKTepa U
o01Ie# KyIbTYpBHI.

[IpakTnyeckas MOJE3HOCTb MaTeMaTUKU OOYCJIOBJI€HA TEM, YTO €€ NPEIMETOM SBISAIOTCS (yHIAMEHTAbHbIE CTPYKTYpPhl pEAIbHOTO MHpA:
IIPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIE OTHOIIEHHS — OT MPOCTEHIINX, YCBaMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, J0 JOCTAaTOYHO CIIOXKHBIX,
HEOOXOJIMMBIX JJI Pa3BUTHUS HAyYHBIX U TEXHOJIOTMUYECKUX HAeH. be3 KOHKpPETHhIX MaTeMaTHUECKUX 3HAHUM 3aTpy/IHEHO TOHMMaHNe IPUHIIUIIOB YCTPOWCTBA
U UCIOJIb30BAHUS COBPEMEHHOM TEXHMKM, BOCIPHUATHE W HHTEpHpeTalus pasHOOOpa3HOM COLMAIbHOW, SKOHOMHYECKOW, MOJUTHYECKONW WH(pOpMaluHu,
Manos¢p(deKTUBHA MOBCEIHEBHAS MPAKTHYECKAs JeATeNbHOCTh. KaXkoMy YelloBEeKY B CBOEH JKHM3HM MPUXOAUTCS BBINOJHATH IOCTATOYHO CIIOKHBIE PacueThl,
HaXO/JUTh B CIIPAaBOYHMKAX HYKHbIE (POPMYIJIBI M MPUMEHATHh MX, BIaJeTh MPAKTUYECKUMHU NMPHEMaMU F€OMETPUYECKHX M3MEPEHUN U MOCTPOEHUH, YnuTaTh
nH(pOpMaLMIo, MPEICTAaBICHHYIO B BUJly TaOIHIll, AUarpamm, rpaukoB, MOHUMATh BEPOSTHOCTHBIM XapaKTep ClydalHbIX COOBITHH, COCTaBIISITh HECIOKHBIE
aJITOPUTMBI U JIp.

be3 6a3oBoil MaTemMaTHUeCKOM MOATOTOBKM HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM. B Iikoje mareMaTuka CIIy>)KUT ONOPHBIM
IPEIMETOM Il U3YUEHUsI CMEXHBIX JAUCHUIUIMH. B mociemkoapHol ®KU3HH peatbHOl HE0OX0AMMOCTBIO B HAIlIU JTHU SIBIISIETCSI HEMPEPhIBHOE 00pa3oBaHue,
4yTO TpeOyeT MOIHOLEHHOW 0a30B0oil 001Ie00pa3oBaTeNbHON MOATOTOBKY, B TOM YHCIe U MaTemMaruueckoil. M, HakoHel, Bce Oouibliie CHEUalIbHOCTEH, Te
HE00XO/IUM BBICOKHH ypOBEHb O0Opa30BaHMs, CBS3aHO C HEMOCPE/ICTBEHHBIM MPUMEHEHHEM MaTeMaTHUKU (SKOHOMHKA, OM3Hec, (MHAHCHI, (U3UKA, XUMHS,
TEeXHHKa, HH(OpMaTUKa, OMOJIOTHS, TICUXOJIOTUS U JIp.). TakuMm o0pa3oM, pacHIUpsAeTcsl KpyT MKOJIbHUKOB, 11 KOTOPBIX MaTeéMaTHKa CTAHOBUTCS 3HAYUMbIM
IIPEIMETOM.

Jlisg KM3HU B COBPEMEHHOM OOIIECTBE Ba)KHBIM sBisieTcs (OPMUPOBAHUE MATEMaTHUECKOTO CTUJIS MBIIICHUS, MPOSBISIONIETOCS B ONPEIEICHHbIX
YMCTBEHHBIX HaBblkaX. B mpoliecce MateMaTHYeCKOW IESTENbHOCTH B apCceHasl MPUEMOB W METOAOB YEJIOBEYECKOTO MBIIUIEHUS €CTECTBEHHBIM 00pa3oM
BKJIIOYAIOTCA MHIYKIUS U JIEeAyKIHs, 0000IIeHre U KOHKpETH3alus, aHalu3 U CUHTE3, Kiaccu(uKalus U cucTemMarusalus, abcTparupoBaHue U aHaJoTusl.



OOBEeKThl MaTEMAaTUYECKHX YMO3AKIIOYEHUH W IpaBHia UX KOHCTPYMPOBAHHUS BCKPBHIBAIOT MEXAHM3M JIOTUYECKUX IMOCTPOCHUH, BBIPAOATHIBAIOT YMEHUS
(dbopmMyHpoBaTh, 0OOCHOBBIBATh M JOKA3bIBAaTh CYKICHHs, TEM CaMbIM Pa3BHUBAIOT JIOTHUECKOE MBIIUICHUE. Bemymas poib MpUHAIICKUT MaTeMaTHKE B
(bopMHPOBAHUN ANTOPUTMHUYECKOTO MBIIUICHHS U BOCOUTAHUU YMEHHUU JEHCTBOBATH IO 33JaHHOMY JITOPUTMY U KOHCTPYMpPOBATh HOBBIE. B Xoze perienus
3aJ]a4 — OCHOBHOM y4eOHOM JIesTeTbHOCTH Ha YPOKaX MaTeMAaTUKN — Pa3BUBAIOTCSl TBOPUYECKAs M IPUKIIAHASL CTOPOHBI MBIIIIJICHHUS.

OOydeHre MaTeMaTHKE JaeT BO3MOXKHOCTH Pa3BUBATh y y4YallUXCs TOYHYIO, SKOHOMHYI0O U HH()OPMATHBHYIO pEdYb, YMEHHE OTOHWpaTh Hamboliee
MIOJIXO/ISIITUE SI3BIKOBBIC (B YACTHOCTH, CHMBOJIMYECKHE, rpauyeckre) cpeicTBa.

MaremaTtrueckoe o0Opa3oBaHHE BHOCHT CBOW BKJIaa B (hOpMUpOBaHHE 0OIIeH KylbTyphl denoBeka. HeoOXOAMMBIM KOMIIOHEHTOM OOIIEH KYyJIbTYphl B
COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00I[ee 3HAKOMCTBO C METOJIaMU MMO3HAHHS JACHCTBUTEILHOCTH, IPEACTABICHUE O MPEAMETE U METOJIC MaTeMaTHKH, €ro
OTJINYMA OT MCTOAOB CCTCCTBCHHBIX U T'YMAHWUTAPHBIX HAYK, 06 OCO6€HHOCT$IX MNPUMCHCHUA MATCMATUKU I pCIICHUS HAYUYHBIX U ITPUKIIAAHBIX 3a1a4.

W3yueHne MareMaTWKH CIIOCOOCTBYET SCTETUYCCKOMY BOCHHTAHHMIO YEJIOBEKA, MOHUMAHUIO KPACOThl M H3SIIECTBA MATEMATHYECKUX PACCYKICHHHU,
BOCTIPHATHIO TEOMETPUYECKUX (DOPM, YCBOCHHUIO U/IEU CHMMETPUH.

Wcropust pa3BUTHS MAaTEMaTHUYECKOTO 3HAHHS JIA€T BO3MOXKHOCTH IOIOJHHUTH 3arac MCTOPUKO-HAYYHBIX 3HAHHWW IIKOJIBHUKOB, C(HOPMHUPOBATH y HUX
MNpEACTABJICHUA O MAaTCMAaTUKE KaK 4YaCTH O6HI€‘I€JIOB€‘I€CKOI>1 KYJbTYPBHI. 3HAaKOMCTBO C OCHOBHBIMU HCTOPUUCCKMMHU BE€XaMU BO3HHUKHOBCHHUA W PA3BUTUA
MaTeMaTHYeCKON HAyKH, C HMCTOPHEH BEIMKHUX OTKPBITHH, MMEHAMH JIFOJICH, TBOPUBIIMX HAyKy, JIOJKHO BOWTH B WHTEJUICKTYaJbHBIH Oarax KaKaoro
KYJIbTYPHOI'O YEJIOBEKA.

I11. Onucanue MecTa y4eGHOro npeamMeTa «AJjredpa» B yueOHOM IVIaHe:

B coorBerctBuM ¢ TpeboBanusimu dDenepalibHOTO TOCYIapCTBEHHOIO0 00pa3oBaTEIbLHOTO CTaHIapTa OCHOBHOIO oOIIero oopasoBaHusi B 7— 9 kiaccax
npenMet «MaTremaThKay IeIUTcs Ha JBa npeameTta: «Anredpa» u «['eomerpusi». O06IIee KOIMUECTBO YPOKOB anreOpsl B Hepento B 7/ — 9 kimace — no 3 yaca; B
rongy 7 — 9 xmacc — mo 102 gaca, 3a kypc 7 — 9 kiacc Bcero 306 yacoB. Pacnpenenenue yueOHOro BpeMEHH MEXKAY dTUMH IPEeIMETaMH TPEJCTABICHO B
TadJmLue.

KosimuecTBo yacoB B KosimuecTBo yacoB B
Kypc
HeJ1eJII0 roj
Anrebpa 7 kiracc 3 102
Anrebpa 8 kiracc 3 102
Anrebpa 9 kiacc 3 102
NTOI'O 306
ITo aBTOpCKOM ITo paGoueii
Ne Paspen xypca nporpamme nporpamme 7 Kkiaacce 8 knacc 9 k1ace
(K0J1-BO 4acoB) (K0J1-BO 4acoB)
1. Jluneiinoe ypaBHEHHE C OJHOM NMEPEMEHHON 15 15 15
2. [enble BbIpaXXeHHUsI 52 50 50
3. DOyHKIIUHA 12 12 12
4 CucTeMbl TUHEHHBIX YPaBHEHUH ¢ ABYMS 19 19 19
IepEMEHHBIMH




5 PanmonanpHbIE BBIpAXKEHUS 44 44 44
6. KBaapartueie kopHH. JlelicTBUTENbHBIC YHCIIA 25 25 25
7. KBanparusie ypaBHeHUs 26 26 26
8 Hepasencrpa 20 20 20
9 KBaaparnunas GyHkims 38 38 38
10. | DnemMeHTHI MPUKIIATHON MaTeMAaTUKU 20 20 20
11. YucII0BBIE ITOCIEN0BATEIBHOCTH 17 17 17
12 [ToBTOpenue u cucremaruszanus y4eOHOTO 27 20 6 7 7
marepuana
Hroro 315 306 102 102 102

IV. JInyHocTHBIC, MeTaNIPpEeAMETHBIC M IIPEAMETHbIC Pe3yJIbTAThl 0CBOCHHUS Y4eOHOI0 npeamMera «Ajaredpa»
B3aumocBsi3p pe3ynbTaToB 0CBOEHUS Npeamera «MaTemaTukay MOXKHO CUCTEMHO IIPEICTaBUTh B BUAe cxeMbl. IIpu atom o0o3Hnauenue JIP ykasbiBaeT, uro
IPO/BHKEHHE yJallluXcs K HOBBIM 00pa30BaTeIbHBIM Pe3yIbTaTaM MPOUCXOAUT B COOTBETCTBHUHM C JIMHUSMHU Pa3BUTUS CPEJICTBAMU IIPEIMETa.
7-9 kaaccwl
JIMYHOCTHBIMHU pe3y/IbTaTaMM U3y4deHUs peaMera «Anredpa» » B Bue yueOHoro kypcea 7 — 9 Kiacc sIBJISIIOTCS CIeAYIOIINe KauecTBa:

— HE3aBUCUMOCTb U KPUTHUYHOCTH MBIIIIJICHUS;

— BOJI U HACTOMYMBOCTb B JOCTH)KEHUHU LIENH;

—  c(hopMUPOBAaHHOCTh OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOMIMXCSI K CAMOPa3BUTHIO W CAMOOOpPA30BaHHIO Ha
OCHOBE MOTHBALlMU K OOYyYEHHIO M MO3HAHHIO, BEIOOPY JanbHeHIero oopa3oBanus Ha 0a3e OpUEHTUPOBKU B MUpE Mpodeccuil U MpopheccuoHaIbHbIX
NPENOoYTEeHU I, 0CO3HAHHOMY IOCTPOSHUIO WHANBUYAIbHOM 00pa3oBaTeIbHON TPAEKTOPUH C YUETOM YCTOMUMBBIX O3HABATEIbHBIX HHTEPECOB;

— c(pOpMUPOBAHHOCTb LIETIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM NMPaKTUKH;

— Cc(pOpMUPOBAHHOCTh KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHUHM U COTPYAHUYECTBE CO CBEPCTHUKAMHU, CTApUIMMM M MJIAAIIUMHU, B
o0pa30BaTeNbHOM, 00LIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNIbCKON, TBOPUECKON U IPYTUX BHUJIAX JI€ATEIbHOCTH;

— YMEHHE SICHO, TOYHO, I'PAMOTHO H3JIaraTb CBOM MBICIM B YCTHOM M INHCBMEHHOW pe4M, MOHMMATh CMBICI IIOCTAaBIEHHOW 3a/ayd, BBICTPAUBATH
apryMEeHTal1I0, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDBI;

— TIIpelCTaBlIeHME O MaTeMaTHYeCKOM Hayke Kak cepe uelOBEeYEeCKOM MIesTeNbHOCTH, 00 sTamax e pa3BUTHsA, O €€ 3HAUMMOCTU JUIsl pPa3BUTHUS
LMBUJIN3ALUY;

— KPUTHYHOCTb MBIIIJICHUS, yMEHHE Paclo3HaBaTh JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBaHUS, OTJINYATh TUIIOTE3Y OT (haKTa;

— KpeaTUBHOCTh MBILIUICHUS, MHUIMATHBA, HAXOAUYNBOCTh, aKTUBHOCTh IIPU PEILIEHUU allreOpandeckux 3ajay;

— YMEHHuE KOHTPOJIUPOBATh MIPOLIECC U Pe3yNIbTaT yueOHON MaTeMaTHUECKOH 1eATeIbHOCTH;

— CHOCOOHOCTH K OMOIMOHATILHOMY BOCIIPUSATHIO MaTEMaTUYECKUX O0BEKTOB, 3a/1a4, PEIICHUH, pacCyKACHHM.

Cpedcmeom docmudicenus 3mux pe3yibmanmos A6IAencs:
— cucTeMa 3a7laHuil y4eOHUKOB,
— TpeACTaBlIEHHas B yYeOHHMKaX B SBHOM BUJE OpraHU3allks MaTepuaia 1o NpUHIUITY MUHUMAKCa;




— HCIIOJIb30BAHUC COBOKYITHOCTU TGXHOHOFHﬁ, OPHUCHTHPOBAHHBIX Ha Pa3sBUTUC CAMOCTOATCIBHOCTH U KPUTUYHOCTU MBIIMIJICHUA: TCXHOJIOIUA
HpOGHeMHOFO Auajiora, TCXHOJIOrus NpOAyYKTHUBHOI'O YTCHU S, TCXHOJIOTUA OLICHUBAHUS.

MeTanpeaMeTHBIMHU pe3yJIbTaTaMU U3YUYeHUs Kypca «MareMaTukay siBiaseTcs: GOpMUPOBAHUE YHUBEPCAIBbHBIX YueOHbIX AcicTBui (Y'Y ):
PeryastuBabie YY/I:
7-9-11 knaccot
- CaMOCTOATENIBHO 0OHapydcusams U POPMYINPOBATH YUEOHYIO IPOOIeMy B KIIACCHOW M MHAMBHIYyaJIbHON Y4eOHOH eATENbHOCTH,
- 6bl0guUeamb BEPCUH PELICHUS MPOOJIeMbI, 0CO3HABATh KOHEUHBIN Pe3yNbTaT, BHIOMPATh CPENICTBA JOCTHKEHUS LEIH U3 MPEAT0KEHHBIX WM UX HCKaTh
CaMOCTOSITEIILHO;
- cocmaeniams (AHAUBUAYATHLHO WIH B TPYIIE) TJIaH PEIICHUS MPOOJIeMbI (BBIMTOIHEHHUS TPOCKTA);
- paboTas Mo MPEeNJIOKEHHOMY HIIM CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY, UCNOIb306amMb HAPSIy C OCHOBHBIMH M JIONOJHHUTENBHBIE CPEICTBA
(cipaBOUHas IUTEPATYpa, CIOKHBICK MPUOOPHI, KOMIIBIOTED);
- naaHupoéams CBOIO MHAMBHYyaJIbHYIO 00pa30BaTeIbHYIO0 TPACKTOPUIO;
- pabomams MO CAMOCTOATEIHLHO COCTABIEHHOMY IUIaHY, CBEPSSICh C HUM U C LEJbIO JAEITeIbHOCTH, UCIPABIISAS OLIMOKH, UCIONIB3YSl CAMOCTOSITENEHO
1oio0paHHbIe cpesicTBa (B TOM uncie u HTepHer);
- CcBOOOJIHO 10/16306aMbCs BBIPAOOTAHHBIMU KPUTEPUSMU OLIEHKH M CaMOOLIEHKH, UCXOJS U3 IeNd U MUMEIOIIUXCS KPUTEpUEB, pa3iudas pe3yiabTaT U
CII0COOBI IENCTBUIA;
- B XOjIe MIPEJICTaBJICHHUS IPOCKTA 0a8amb OYeHK) €ro pe3yabTaTaM;
- CaMOCTOATEIbHO 0CO3HABAMb IPUYUHBI CBOETO YCIIEXA UM HEYCIeXa U HaXOJIUTh CIIOCOOBIBBIX0/1a U3 CUTYallMU HEYCIIeXa;
- yMemb OyeHumsb CTENEHb YCIEIIHOCTH CBOSH MHANBUAYAIBHON 00pa30BaTeIbHON JesTeNbHOCTH;
- J1aBaTh OLEHKY CBOMM JIMYHBIM KaueCTBAM M YepPTaM XapakTepa («KakoB s»), ONPEACISATh HAIPBICHUS CBOETO PA3BUTHA («KAKUM s XOUYy CTATh», «UTO
MHE JJIs1 3TOTO HAJI0 CAENaTh»)
Cpeocmeom opmuposanus pecynamusnvix YV ciyocam mexuono2us cucmemno-0esamenrbHOCMHO20 N00X00a HA 2mane u3ydeHuss H08020 Mamepuand u
MeXHON02Usl OYEHUBAHUS 0OPA308AMENbHBIX OOCMUNCEHUU (YYeOHbIX YCNexos).

Ilo3nagamenvuvie YY/I:

7-9-i1 knaccol

— AHAIUZUPOBAMb, CPABHUBAMD, KILACCUDUYUPO8amb U 0600uams GHaKThI U SBIICHNUS,

— ocywecmansams CpaBHEHHE, CEpUAINI0 U KiIacCU(DUKAINIO, CAMOCTOSTENILHO BBHIOMpAsi OCHOBAHUS M KPUTEPUU JIJISl YKA3aHHBIX JIOTUYECKUX OIEpallvii;
CTPOUTH KJIacCU(UKALMIO MYTEM TUXOTOMHYECKOTO JAeJIeHUs (Ha OCHOBE OTPULIAHUS);

— cmpoums JOTMYeCKH 000CHOBAaHHOE PacCyKJIEHUE, BKIIOYAIOIIEe YCTAHOBIEHHE TPUUNHHO-CIIEICTBEHHBIX CBS3EH;

— co30aéamb MaTEMAaTUYECKUE MOJIEIH;

— COCTaBIISATh TE3UCHI, Pa3IMUHbIE BUIbI IUNIAHOB (IIPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOpa3oBbIiBaTh HH(POPMAIUIO U3 OJTHOTO BUJA B APYroi (TaONUIlY B TEKCT,
JaMarpaMmy | mp.);

— 8bIYUMBIEAMb BCE YPOBHU TEKCTOBOW MHPOPMALIUH.

— yMemb onpeodensims BO3MOKHbBIE HCTOYHUKH HEOOXOAUMBIX CBEJICHHIA, IPOU3BOIUTH IONCK HHPOPMAIINH, aHATU3UPOBATh U OIICHUBATH €€ JIOCTOBEPHOCTb.




— MOHUMAs TIO3HIMIO JIPYTOr0 YENIOBEKA, pasiuyams B €r0 pedyr: MHEHHE (TOYKY 3pEHHS), JOKAa3aTeNlbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3bl, aKCHOMBI,
Teopud. JIJi1 3TOr0 CaMOCTOSATEIbHO MCIONB30BaTh pPa3iM4YHbIC BUAbI YTEHHs (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIBHOE, MOHMCKOBOE), MPUEMBI
CITyLIaHUSL.

— caMOMy co30asamb WCTOYHUKU HWH(POpMAIIMK pPa3HOTO THIA W JUIA pasHbIX ayIuTOpuil, coOI0maTh HHOOPMALMOHHYIO THTHEHY M IpaBHiIa
nH(OPMAIMOHHON OE30MaCHOCTH;

— yMemb UCNONb306aMb KOMIIBIOTEPHBIC 1 KOMMYHUKAIIHOHHBIC TEXHOJIOTUH KaK HHCTPYMEHT IS JIOCTH)KEHHSI CBOUX IeNiei. YMeTh BHIOUPATh aJeKBAaTHbIC
3aaa4€ MHCTPYMCHTAJIbHBIC IMTPOTPpaMMHO-AIIapaTHBIC CPECACTBA U CCPBUCHIL.

Cpeocmeom ¢hopmuposanus no3HaBaTenbHbIX YY]l ciayxar ydeOHBIH MaTepuad M IpeXAe BCEro NPOJYKTUBHBIE 3aJaHUs y4eOHHUKA, MO3BOJIAIOLIME
IIPOJBUTATHCS 110 BCEM LIECTH JUHUSAM Pa3BUTHSL.

1-5 JIP — Hcnonb30BaHue MaTEMAaTUYECKUX 3HAHUHM AJIS PEIIEHUs pa3IMYHbIX MaTEMAaTHUYECKUX 3a1a4 U OLCHKH I10JIyYCHHbBIX PE3YJIbTaTOB.
2-51 JIP — COBOKYITHOCTh YMEHHI IO UCTIOIH30BAHUIO JI0KA3aTEIIbHOW MAaTEMaTHUECKON PEUH.

3-51 JIP — CoBOoKyIHOCTh YMEHUH 110 paboTe ¢ nHpopMaLuel, B TOM YUCIIE U C Pa3IMYHbIMU MaTEMATHYECKUMU TEKCTaMHU.

4-g JIP — YMeHus UCNOIb30BaTh MATEMAaTUUYECKUE CPEICTBA Ul U3YUEHUSI U OMMCAHUS PEAJIbHBIX IIPOLECCOB U SIBJICHUIA.

5-s1 JIP — He3aBUCHMOCTD U KPUTUYHOCTH MBIIIICHUS.

6-1 JIP — Boist 1 HACTOMYMBOCTE B JOCTUIKEHUH LIEJIH.

Kommynuxamuenvie YY/I:

7 — 9-i1 knaccol

—  CaMOCTOATENbHO Op2aHu308bli6ams y1eOHOE B3auMOIeCTBHE B rpyIIe (OMpeaesisaTh 00Iue 1eIH, J0rOBapruBaThCs IPYT € IPYroM U T.1.);

— OTCTauBas CBOIO TOUKY 3PEHMSI, NPUGOOUMb ap2yMeHMbl, TOATBEPAKIas UX (haKTaMu;

— B JIUCKYCCHH yMemb 8blOSUHYMb KOHTPAPTYMEHTHI;

—  YUUTBCS KpUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JOCTOUHCTBOM NpuU3HA8ams OMIMOOYHOCTh CBOEIO MHEHHUS (€CITM OHO TaKOBO) U KOPPEKTUPOBATh

€ro;

— TIOHHMMas MO3UIHIO APYroro, paziuiams B €ro peur: MHEHHE (TOUKY 3pEHHUs ), 10Ka3aTeIbCTBO (ApTyMEHTHI), (aKThl; TUIIOTE3bl, aKCHOMBI, TEOPUH;

YMemb B3TISIHYTh Ha CUTYAlLlMIO C MHOM MO3UIIMU U 00208apU6aAMbCA C IIObMHU UHBIX MTO3UIHH.

Cpeacmeom Gopmuposanus KOMMYHUKATUBHBIX Y'Y [l ciyXaT TEXHOJIOTUS MPoOIeMHOro quasora (mo0yXAaouui 1 NOABOAAIIMN AUAI0r) U OpraHu3anus
paboThl B MalbIX TPyIIax, TAaKKe UCIOJIb30BAaHUE HA YPOKAX 3JIEMEHTOB TEXHOJIOTMH MTPOTYKTUBHOTO YTEHHUS.

IIpeamernsbie:

1) ymeHue paboTaTh C MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHPOBAHHE, W3BJICUCHHUE HEOOXOIUMOIM MH(OpMAIMK), TOYHO U IPAMOTHO BBIpaXXaTh CBOU
MBICJIM B YCTHOM M MMCbMEHHON peyH, MIPUMEHS MaTeMAaTHUYEeCKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PAa3IMUHBIC S3bIKH MAaTEMAaTHKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpadrueckuii), 000CHOBBIBATH CYKJIEHUS, IPOBOJIUTH KiIaccu(UKAIHIO, TI0KAa3bIBaTh MATEMATUYECKUE YTBEPIKICHUS;

2) BiaaeHue 0a30BBIM TNOHSATHHHBIM allapaTOM: UMETh IMPECTABICHHE O YHUCIE, BIAJCHUE CHMBOJBHBIM S3bIKOM alreOphbl, 3HAaHHE JJICMEHTapHBIX
(YHKIIMOHAJIBHBIX 3aBHCUMOCTEH, (OpMUpPOBaHUE MPEICTAaBICHUM O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHUpPE M O Pa3IUYHBIX CIoco0ax HX
u3yueHusi, 00 0cOOEHHOCTSIX BBIBOJOB U MIPOTHO30B, HOCAIIMX BEPOSTHOCTHBIHN XapakTep;

3) yMeHHue BBINONHATH alreOpandeckue mpeoOpa3oBaHus PAMOHATBHBIX BBIPAKCHUH, MPUMEHSTh MX JJIsl PEIICHUs YIeOHBIX MAaTeMaTHYECKUX 33134 U
3aj]1a4, BOSHUKAIOLIMX B CMEXKHBIX YUEOHBIX MpeaAMeTax;

4) yMeHHE MOJIb30BAThCS MATEMATHUYSCKUMU (POPMYITaMU U CAMOCTOSTEIBHO COCTABIATH (OPMYJIBI 3aBHCUMOCTEH MEXIY BEIM IMHAMH Ha OCHOBE
0000IIIEHUS YACTHBIX CIIy4aeB U HKCIIEPUMEHTA;




5) yMeHue pemiath JIMHEWHBIC W KB3JIpaTHBIC YPAaBHCHUSI M HEpa "BEHCTBA, a TAK)KE NMPHBOAUMBIC K HUM ypaBHEHHS, HEPABEHCTBA, CUCTEMbI; IPHMEHSTh
rpaduyecKkue NpeACTaBICHUs Ul PELICHHUs U UCCIENI0BaHMs YPAaBHEHUI, HEPABEHCTB, CUCTEM; NPUMEHATh MOJYYEHHblE YMEHHUs Ul PELICHMs 3a1ad U3
MAaTE€MAaTHUKH, CMEXXHBIX IIPEIMETOB, IPAKTUKU;

6) oBianeHUE CUCTEMOH (PYHKIMOHATBHBIX MOHATUH, ()YHKIIMO HAIBHBIM S3bIKOM W CHMBOJIMKOW, YMEHHE CTPOUTH rpadMku (QyHKIHH, OIMHUCHIBATH MX
CBOWCTBA, UCTOJIH30BATH (PYHKINO "HATBHO-TpaQHUECKUe MPEACTABICHHS [l ONMCAHMS U aHAJIH3a MaTeMAaTHYECKUX 3a/1a4 U PEaIbHBIX 3aBUCHMOCTEH;

7) OBIAJICHHE OCHOBHBIMH CIIOCOOAMH IIPEICTABICHUS M aHAM3a CTATHCTHYCCKUX JaHHBIX; YMEHHE pellaTh 3aJayd Ha HAXOXKICHHE YacTOThl U
BEPOATHOCTH CIy4YailHBIX COOBITUI;

8) yMeHHME NMPUMEHSTh HM3YYCHHBIC IOHSTHS, PE3YJIbTaThl U METOIbI MPU PEIICHUU 33Ja4 M3 PA3IMYHBIX pa3lelioB Kypca, B TOM YHUCIE 3a1ad, He
CBOSAIIMXCS K HEMOCPEACTBEHHOMY IIPUMEHEHHUIO U3BECTHBIX aITOPUTMOB.

V. Copepxanue yueOHOro npeamera «Ajaredopa»
7 -9 knaccoB
e 7 kjacc:

1. Beipaxenmus, TOK1eCTBA, YDABHCHHS.

UYucnoBsle BblpaxkeHUs ¢ nepeMeHHbIMU. [Ipocreiimue npeoOpa3oBaHus BbIpaKEHUN. YpaBHEHHE, KOpeHb ypaBHEHMs. JIuHeilHOoe ypaBHEHHE C OJHOMN
IIepeMEeHHON. Pelienne TeKCTOBBIX 3a/1a4 METO/IOM COCTaBJICHMs ypaBHEHUM. CTaTUCTUYECKUE XapaKTEPUCTHKHU.

OcnosHas yenb — CUCTEMATHU3UPOBATh U OOOOIIMTH CBEIEHHS O MPEoOpa3OBaHMIX alreOpandecKuX BBIPAKCHHNA W pEIICHUH YpaBHEHHH C OTHOU
MEPEMEHHOM.

IlepBast Tema Kypca 7 Kiacca SIBISIETCS CBS3YIOIIMM 3BEHOM MEXAY KypCcOM MaTeMaTHKu 5—6 KilaccoB M KypcoMm anreOpbl. B Hell 3akpemstorcs
BBIUUCIIUTENIbHBIE HABBIKU, CHCTEMATU3UPYIOTCS U 0000I1at0TCsl CBEIEHUS O MPE0O0pa30BaHMSIX BBIPAKEHUH U PEIIeHUN YpaBHEHUH.

HaxoxneHue 3HaueHUI YUCIOBBIX U OYKBEHHBIX BBIPAKEHHUH 1a€T BO3MOXKHOCTh IIOBTOPUTH C yUaIlMMHUCS ITPpaBUJa AEUCTBUN € pallMOHAIIBHBIMU YHCIIaMU.
VYMeHus BBINONHATh apupMETHYeCKHe NeHCTBUS C pallMOHAJBHBIMU YHCIAMHU SIBIISIOTCS OMOPHBIMU Al Bcero kypca anreOpbl. CreayeT BBISICHUTb,
HACKOJIbKO TPOYHO OBJIAJENM MMM ydYallldecs, U B CilIy4ae HEO0OXOJUMOCTH OpPraHM30BaTh MOBTOPEHUE C LIEIbI0 JIMKBUJALMU BbISBICHHBIX IPOOEOB.
Pa3BuTHIO HABBIKOB BBIYMCICHUHN JOKHO YAETIATHCS CEPbe3HOE BHUMAHME U B albHEHIIEM IPU U3yYEHUH APYTHX TEM Kypca anreOopsl.

B cBsi3u ¢ paccMoTpeHueM BONpoca O CPAaBHEHUU 3HAUEHUN BBIPAKEHUN PACHIMPSAIOTCS CBEJCHHUS O HEPABEHCTBAX: BBOJASTCS 3HAKUM HEPABEHCTB, JAETCS
MIOHSTHE O IBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHun npeodpa3oBaHuil BbIpaKeHUI (OpMaIbHO-ONEPAaTUBHBIE YMEHUSI OCTAIOTCS Ha TOM € YpOBHE, ydalllhecs MOJAHMMAIOTCS Ha HOBYIO
CTYIEHb B OBJAJCHUM Teopueil. BBOAATCS MOHATUS «TOXKIECTBEHHO PAaBHBIE BBIPAKEHUS», «TOXKIECTBO», «TOXKAECTBEHHOE NMPEoOpa3oBaHUE BBIPAKEHUN»,
coJiep’KaHue KOTOPBIX OyJIeT MOCTOSHHO PAacKpBIBAThCS M yIIIyONIAThbCS MPU U3YyYEHHH MpeoOpa3oBaHUIl pa3iUyHBIX anredpandeckux BblpakeHui. [lomuep-
KHMBAETCsl, YTO OCHOBY TOKJIECTBEHHBIX NMPEOOPa30BaHUN COCTABIISIOT CBOMCTBA JCHCTBUI HAJl YUCIIaMHU.

Ycunupaercs poib TEOPETUUECKUX CBEACHHUN MPHU paccMOTpeHur ypaBHeHUH. C 1eblo o0ecrieueHns: 0CO3HaHHOTO BOCHPUSATHS yYalllUMHUCS aJITOPUTMOB
peleHnsl ypaBHEHH BBOAMTCS BCIOMOTAaTEIbHOE MOHSATHE PAaBHOCHIBHOCTH YpaBHEHUH, (HOpMYIHPYIOTCS W Pa3bACHSIOTCS Ha KOHKPETHBIX MPHUMEpax
CBOMCTBA PaBHOCUJILHOCTHU. JlaeTcsi MOHATHE JTUHEMHOrO ypaBHEHUS M HUCCIEIYETCs BOMPOC O YUCIE ero KopHel. B cucreme ynpakHeHuit oco6oe BHUMaHue
yIemnsieTcsl peleHUI0 ypaBHEeHU Buaa ax = b mpu pasnuuneix 3HaueHmsx a u b. [Ipogomkaercs pabora mo pOpMUPOBAHUIO Y YUAIIUXCS YMEHUS HCIOIb30BaTh
anmapaT ypaBHEHHU KakK CPEICTBO ISl PEIICHHs TEKCTOBBIX 3a/1ad. Y pOBEHb CII0KHOCTH 3a/1a4 3/1€Ch OCTAETCs TAKUM K€, KaK B 6 Kiacce.

W3yuenne Tembl 3aBeplIacTCs O3HAKOMIICHHEM YYalllUXCs C MPOCTEHIIMMHU CTaTUCTUYECKMMHU XapaKTEPUCTUKAMU: CPEAHUM apu(METHYECKHUM, MOJOM,
MeINaHOM, pa3MaxoM. Y4Yaluecs JI0JKHBI YMETh HCIO0Ib30BaTh 3T XapaKTEPUCTUKHU ISl aHAJIN3a PAJla JaHHBIX B HECJIOKHBIX CUTYaIUsIX.



Koumponvnvix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIeM.

CTenenp ¢ HaTypanbHBIM T0Ka3aTelIeM | ee cBoiicTBa. OnHowieH. DyHKIHH y = X%, Y = X° ¥ UX rpaduKH.

OcnosHas yenb — BbIPA00TaTh YMEHHE BBIMIOIHATH JACHCTBUS HAJ CTETICHSIMH C HATYPaJIbHBIMH ITOKA3aTEIISIMHU.

B nanHoil Teme maeTcst onpezeneHre CTENeHN C HaTypalbHBIM MoKa3aTeneM. B Kypce MaTeMaTHku O Kjlacca ydaliuecsl yXe BCTpPEeuajiCh ¢ IpUMepaMu
BO3BE/ICHUS YUCEI B CTEIICHb. B CBSI3M C BBIUMCIICHUEM 3HAUCHW CTENeHW B 7 Kiacce JaeTcs MPEJCTaBICHHE HAXOXICHUH 3HAYCHUH CTENCHH C
MOMOIIBIO KaJbKyJIsiTOpa. PaccmMaTpuBaroTCst CBOMCTBA CTENICHH C HATypalbHBIM MoKa3aTeneM. Ha mpumMepe noka3aTenbCTBa CBOMCTB CTENEHM y4YallHecs
BIICPBBIC 3HAKOMSTCS C JIOKa3aTelIbCTBaMH, IPOBOJAMMBIMU Ha anreOpanveckoM Matepuasne. CBOWCTBA CTENCHHW C HATYPAIbHBIM ITIOKa3aTeleM HaXOJST
OPUMEHEHHE TPpU YMHOXKEHHU OJHOWICHOB M BO3BEJCHHU OJIHOWICHOB B CTeNeHb. [Ipn HaAXOXJIEHWN 3HAUYECHUI BBIPAKCHUN, COACPIKALINX CTEHCHH,
0co00e BHUMaHHE CIIEAYET OOpaTUTh Ha MOPSAOK ACUCTBUIA.

PaccMorpenne QYHKIHMI y = X°, y = X° [03BOJSET IPOAOKHTE PaboTy Mo (pOPMHPOBAHHIO YMEHHl CTPOMTH M 4MTaTh rpadukn (QyHKIMHA. Baxmo
00paTUTh BHHMAHHE YYalIMXCS Ha OCOGCHHOCTH rpaduka (yHKUHH y = X°: TpaMK IPOXOAUT Yepe3 HAYalo KOOPAMHAT, och Oy SBISETCS €ro OCBIO
CUMMETpPHUH, TpaUK pacronokeH B BEpXHEH MOITYIIOCKOCTH.

YMeH#e cTpouTh rpaduKi GYHKLIMH ¥ = X2 M Y = X° HCIIOJIB3YETCs IS O3HAKOMIICHHS YUAIMXCS ¢ TPAadHUecKIM CIIOCOGOM PELICHHS YPABHCHHIA.

Konmponvnvix pabom: 1
3. MHOro4JieHsbl.

Muorounen. CroxeHne, BBIMUTaHHE U YMHOKEHHE MHOTOWIEHOB. Pa3inokeHrne MHOTOYJICHOB HA MHOYKHUTEIIH.

OcnosHas yenb — BbIPA0d0OTaTh YMEHHUE BBITIOIHATh CIIOKEHUE, BEIUUTAHNUE, YMHO)KCHHUE MHOTOYJICHOB M Pa3JI0KEHUE MHOTOYWICHOB HA MHOYKHUTEIIH.

JlanHnas Tema urpaetr (yHIaMEHTAIbHYIO pOJIb B (DOPMUPOBAHMHM YMEHHUS BBHINOJIHATH TOKICCTBEHHBIE NMPEOOpPa3OBaHMs aIreOpanuecKuX BBIPAKCHUU.
dopmupyembie 311ech (HOPMaAIEHO-OTICPATHBHBIC YMEHHUSI SIBIISIFOTCS OMOPHBIMHU NIPU M3YYCHUU JICHCTBUI C PAlMOHAIBHBIME JAPOOSMH, KOPHSIMH, CTEIICHSIMH C
panroHATFHBIMU TTOKA3aTEISIMHU.

W3yuenune TeMbl HAYMHAETCSI C BBEIECHUS MOHATUI MHOTOWIEHA, CTAHIAPTHOTO BHJa MHOTOYIEHA, CTENEeHW MHorowieHa. OCHOBHOE MECTO B 3TOH Teme
3aHUMAIOT AJITOPUTMBI JCWCTBUI C MHOTOWIEHAMH — CJIOKEHHE, BBIYMTAHHE M YMHOXXEHHE. YdJalluecs JOJDKHBI TOHHMMaTh, YTO CYMMY, pa3HOCTH,
IIPOU3BECHNE MHOTOWIEHOB BCET/1a MOKHO MPEACTaBUTh B BUJEC MHOTOUWIeHa. J[eHCTBUS CIIOKEHHs], BBIYMTAHUS U YMHOKEHUSI MHOTOWJICHOB BBICTYHAIOT KaK
COCTaBHOHM KOMITOHEHT B 33JJaHHSX Ha MPeoOpa3oBaHMs LENbIX BhpakeHui. [loaToMy HernenecooOpa3Ho MepexoauTh K KOMOMHUPOBAaHHBIM 33JaHUSAM TIPEXK]IE,
YeM YCBOEHBI OCHOBHBIE aITOPUTMBI.

Cepbe3Hoe BHUMaHHE B ATOH TeMe YIENsSeTCs Pa3IoKEHHI0 MHOTOWICHOB HAa MHOXHTEIH C MOMOIIBIO BBIHECEHHUS 32 CKOOKH OOIEro MHOXKHUTENS U C
MOMOIIBI0 TPYNIUPOBKU. COOTBETCTBYIOIIME NMPEOOPa30BaHUS HAXOAAT IIMPOKOE NMPHUMEHEHHE Kak B Kypce 7 Kiacca, TaKk M B IOCJEIYIOLIMX Kypcax,
0COOEHHO B JIEUCTBUAX C PAllMOHAIBLHBIMU JPOOSIMH.

B nanHOi Teme ywamuecs BCTpEYalOTCs C NMpUMEpaMH HCIOJIBb30BAHUS paccMaTpUBaEMbIX MpPeoOpa30BaHUIl NpU peIIeHUH Pa3HOOOpPa3HBIX 3a/ad, B
YaCTHOCTH TIPH PEUICHHH YPaBHEHUH. DTO MO3BOJSIET B XOJ€ M3YUEHHUS TEMBI IPOJIOJIKHUTE PadOTy 10 (JOPMHUPOBAHUIO YMEHUS pellaTh YpaBHEHUS, a TaKiKe
pelaTh 3aJ1laud METO/I0M COCTaBJICHUS ypaBHEHUN. B unciio ynpakHeHUl BKIIOUAIOTCS HECJIOXKHBIE 3a/IaHUs Ha JI0Ka3aTeNIbCTBO TOXK/IECTBA.

Konmponvnvix pabom: 1
4. ®opmy.ibl COKPANIEHHOr0 yMHOKEHHS.

®opmyist (a + b)? = a? + 2ab + b, (a £ b)® = a® + 3d°b + 3ab® £ b3, (@ + b) (@ + ab + b?) = &® +b*. [Ipumenenne popMyI COKPALLIEHHOTO YMHOXKEHHS B

peoOpa3oBaHUAX BbIPAKEHUH.



OcnosHas yenb — BbIPAdOTaTh yMEHUE MPUMEHATH (HOPMYJIBI COKPALICHHOTO YMHOXKEHUS B PEe0Opa30BaHUSAX IIENBIX BBIPAKEHUH B MHOTOWICHBI U B
pa3I0KeHUU MHOTOYWICHOB Ha MHOKHTEIIH.

B nmannoii Teme mpopoinkaercs paboTta 1mo (pOpMHUPOBAHHIO Yy YYAIIUXCS YMEHHS BBITIOJIHATH TOXIECTBEHHbIE MPEeoOpa3oBaHUs IENBIX BBIPAKCHHM.
OCHOBHOE BHHMaHHe B TeMme yxuensercss popmynaM (@ - b) (@ + b) = a® - b%, (@ + b)* = a® + 2ab + b? Yuammecs HOIKHBI 3HATH 3TH (OPMYIB 1
COOTBETCTBYIOIIHE CIOBECHBIE (POPMYIMPOBKH, YMETh MPUMEHSATh HX KaK «CJIEBa HAIPaBO», TaK U «CIPaBa HAJICBOY.

Hapsiiy ¢ yKasaHHBIMH PacCMaTpHBAKOTCS Takxke popmyisl (@ + b)° = a®+ 3a°b + 3ab® + b3 &® + b® = (@ £+ b) (@® + ab + b?). Oxnako onn HaxOMAT
MEHbIIIee TPUMEHEHHE B Kypce, TO3TOMY HE CIIEAYET U3JUIIHE YBICKAThCS BHIIOJIHEHHEM YIIPAKHEHHUH HA UX MCIIOIb30BaHUE.

B 3aKi1r04MTENbHOM YAaCTH TEMbI PACCMATPHBACTCS IPUMEHEHHE PA3IMYHBIX IIPUEMOB Pa3JIOKECHUST MHOTOWICHOB HA MHOXHTEJIH, a TAK)KE UCIOJIh30BaHUE
peoOpa3oBaHU LEIBIX BEIPAKEHUH U PELICHHS IIMPOKOT0 Kpyra 3a/1a4.

Konmponvnvix pabom: 2
5. OyHKkUUM.

®dynkIus, 001acTh onpeneneHus GyHKuA. Beraucnenue 3HaueHuii Gynkimu mo Gopmyne. ['paduk ¢pynkuuu. [Ipsmas mpornopunoHaIbHOCTh U €€ TpaduK.
Jluneiinas QyHKIMS U ee rpaduk.

OchosHas yeib — 03HAKOMHUTH yYAIUXCSA ¢ BAKHEHITUMH (YHKIIMOHATBHBIMH MOHATUSAMHU U C TpapuKaMH MPSMOW MPONOPIHOHATIBHOCTH U JIMHEHHOM
¢dbyHKIMM 00IIero BUA.

JlaHHas Tema SBJISICTCS HAYaJIbHBIM ATAllOM B CHCTEMAaTUYECKON (DYHKIIMOHAILHOW MOATOTOBKE YUYAIIUXCs. 37e€Ch BBOJATCS TAKUE MOHATHS, KaK (yHKITHS,
apryMeHT, o0JiacTh onpeneincaus GyHKuuu, rpapuk yHkmun. OyHKINS TPAKTYeTCs] KaK 3aBUCUMOCTD OJTHOW TIEPEMEHHOM OT APYrou. Ydamruecs MmoixyvdaroT
MepBOE MPEJCTABICHHE O CIIoco0ax 3aaanusi QyHKIuU. B nanHON TeMe HaunHaeTcsl paboTa Mo GOPMHUPOBAHUIO Y YYAIIMXCS YMEHUH HAXOIUTh 1O Gopmylie
3Ha4YeHHEe PYHKIMH 110 M3BECTHOMY 3HAUCHHIO apTyMEHTA, BBIIOIHATH TY K€ 337a4y 10 rpaduKy U pemars o rpaduky oOpaTHyro 3a1ady.

OyHKIIMOHAIBHBIC TIOHATHS MOJYYar0T CBOK KOHKPETU3AIMIO MPH U3YYCHUU JTMHEHHOW (YHKIMU U €€ YaCTHOTO BUJa — MPSIMOM MPOMOPIMOHATBHOCTH.
YMeHHs CTPOUTH M YUTaTh Tpapuku dTHX QYHKIUN MUPOKO MCIOJIB3YIOTCS KaK B CAMOM Kypce anreOpbl, Tak U B Kypcax reOMETpUU M (DU3HUKH. YUaruecs
JOJDKHBI IOHUMATh, KaK BIHSET 3HaK KOG HUIMEHTa Ha PACIION0KEHHE B KOOPIUHATHOMN TIOCKOCTH rpaduka GyHkimu y = Kx, rae u K # 0, Kak 3aBUCHUT OT
3Hadyenuit K u b B3anmuoe pacnosoxenue rpagukos AByx QyHKIHI Brga y = Kx + b.

dopmupoBanue BceX (yHKIIMOHAIBHBIX MOHATHI U BBIPA0OTKA COOTBETCTBYIOIIMX HABBIKOB, a TAKXKE U3yUCHHE KOHKPETHBIX (DYHKIIUH COMPOBOXKIAIOTCSI
paccMOTpeHHEM IPUMEPOB PEATHHBIX 3aBUCUMOCTEH MEX/Ty BETMINHAMHE, YTO CITIOCOOCTBYET YCHIICHUIO TIPUKJIIATHOW HATPABICHHOCTH Kypca anreOphl.

Koumponvnvix pabom: 1
6. Cucrembl JTHHEHBIX YPABHEHUH.

Cucrtema ypaBHeHHI. PellieHue CHUCTEMBI IBYX JTHHEWHBIX YPaBHEHHI C ABYMS IEPEMEHHBIMH U €r0 TeOMETPHUYECCKasi HHTEPIIpeTalus. PeneHue TeKCTOBbIX
3aJ]a4 METOJIOM COCTaBJICHHS CUCTEM YpPaBHEHUH.

OcnosHas yenb — O3HAKOMHUTBH YYAIIUXCSl CO CIIOCOOOM pELIeHHS CUCTeM JIMHEHHBIX YpaBHEHHH C JByMs MEPEMEHHBIMHU, BbIpaOOTaTh yMEHHE peIlaTh
CUCTEMBI YPaBHEHHUH M MPUMEHSTh HX TPU PEIICHUN TEKCTOBBIX 3a]1a4.

W3yuenune cucreM ypaBHEHMH pacrpenensercss Mexay Kypcamu 7 u 9 kiaccoB. B 7 kiacce BBOJUTCS MOHATHE CUCTEMbI M PACCMATPUBAIOTCS CHCTEMBI
JIMHEWHBIX YPABHEHUM.

W3noxxeHre HAaYMHACTCS C BBEICHUS MOHATHS «JIMHEHHOE YpaBHEHHE C IBYMS IEPEMEHHBIMIY. B cucTeMy yrpakHeHUH BKIIIOUAIOTCS HECTIOXKHBIC 3a/1aHuUs
Ha peleHNe JHHEHHBIX YPaBHEHHUH ¢ IBYMS IIEPEMEHHBIMHU B IIEIIBIX YHCIIaX.

dopmupyeTcs yMeHHe CTpoUTh rpaduk ypaBHeHus a + Dy = ¢, rae a # 0 wiu b # 0, npu pa3nuuHbIX 3HaYeHUsX a, b, c. BBenenue rpaduueckux odpas3on
JaeT BO3MOKHOCTh HATJISITHO MCCIIEIOBATH BOIIPOC O YHCIIE PEIICHUH CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.



OcHOBHOE MECTO B JaHHOW TeMe 3aHMMAeT M3yYeHUE AITOPUTMOB PEIICHUS CHUCTEM IBYX JHUHEHHBIX ypaBHEHUU C OBYMS MEPEMEHHBIMH CIOCOOOM
MOJICTAHOBKM U CIIOCOOOM CIIOKEeHHs. BBeneHue cucrteM MO3BOJSET 3HAYMTEIBHO PACHIMPUTH KPYr TEKCTOBBIX 3aj]ad, pellaeMbIX C TMOMOINbIO ammapara
anreOpsl. [IpuMeHeHrne CUCTEM YIPOIIaeT MPOLEeCC MePeBoIa JaHHBIX 331a4U C OOBIYHOTO S3bIKA HA SI3BIK YPAaBHEHUH.

Konmponvnvix pabom: 1
7. IloBTOpeEHue.
OcHosnas yenw. I1oBTOpUTH, 3aKpenUTh U 00001UTh OcHOBHBIE 3Y H, mosryueHHsie B 7 Ki1acce.
Konmponvnvix pabom: 1

e 8 Kiacc:

1. PaumonajibHbIE ApoOH.
Pammonansnast apo0s. OCHOBHOE CBOMCTBO ApoOuW, cokparieHue apodeid. ToxkaecTBeHHbIE TNPeoOpa3oBaHMUs PAMOHANBHBIX BBIpKEHUN. DyHKIUSA

y =— u ee rpaduxk.
X

Ocnogénas yenb — BbIpabOTaTh YMEHUE BBIIIOJIHATH TOKIECTBEHHbBIE IIPE0OPA30BaHUS PALIMOHAIBHBIX BBIPAXKEHUM.

Tak kak necTBUSA C PAaLMOHAIBHBIMH APOOSMHU CYIIECTBEHHBIM OOpa30M ONUPAIOTCS Ha JEHUCTBHS C MHOTOWIEHAMH, TO B Hadajle TeMbl HEOOXO0JUMO
MOBTOPUTH C yYAIIUMHCS ITPEOOPA30BAHMUS LENBIX BBIPAKCHHA.

I'maBHOE MecTO B JaHHOM TeMe 3aHUMAIOT aJIrOPUTMbI ASHCTBUHA JpoOsAMHU. Yyaliuecs NOJDKHBI TOHMMAaTh, YTO CYMMY, Pa3HOCTb, IPOM3BEACHNUE U YaCTHOE
npobeil Bceraa MOXKHO MPEACTaBUTh B BHje ApoOu. IlpuoOperaemble B JaHHON TeMe yMEHHUS BBIIOJHAThH CIIOKEHUE, BBIYMTAHUE, YMHOXKEHUE U JICIICHUE
Apo0ell ABISAIOTCA OMOPHBIMU MPeoOpa3oBaHUsAX IpOOHBIX BblpakeHuil. [loaTromy uM cienyer ynenutb ocoboe BHMMaHue. HenenecooOpa3Ho mepexoanuTh K
KOMOMHHPOBAaHHBIM 3aJJaHMsIM Ha BCE JCHCTBUS € ApoOsSIMHU NIpexzae, 4yeM OyAy YCBOEHBbI OCHOBHBIE JITOPUTMBL. 3aJjaHus Ha BCe JAECUCTBUSA C JIPOOSIMU HE
JIOJKHBI OBITh M3JIMIIHE TPOMO3IKUMH U TpyAoeMKuMU.IIpn HaxoxIeHuH 3HaueHuil qpoOeit aroTcs 3aJaHKs Ha BBHIYMCIIEHUS C IOMOIIBIO KaJbKyniTopa. B
JAHHOM TeMe paCIIMPSIOTCS CBEACHMS O CTaTUCTUYECKHX XapaKTepUCTUKaX. BBOIUTCA NOHATHE CPEIHEr0 TAPMOHUYECKOIO psAJia MOJIOKUTEIbHBIX

. k
yucen. M3yueHne TemMbl 3aBepIIaeTcsi paCCMOTPEHUEM CBOMCTB rpaduka GyHKIUU y = — .
X

Koumponvnvix pabom: 2

2. CreneHb ¢ HeJIbIM NOKa3aTeaeM. JJIeMeHTbI CTATHCTHKH.
CreneHsb ¢ 11eTbIM ITOKa3aTesieM U ee cBoicTBa. CTanAapTHbIN BUJ uncia. HayanbHble cBeieHHsI 00 OpraHu3alii CTaTUCTUYECKUX UCCIIC0BAHUIM.
Ocnoeénas yenb — BbIPaOOTaTh YMEHUE IPUMEHSITH CBOMCTB, CTENEHM C LIEJIbIM [10Ka3aTeJIeM B BBIUMCICHUSIX U IIpeoOpa3oBaHUsAX cHOPMUPOBATH HaYaIbHbIE
MIPEJICTaBICHUS O COOpE U TPYNIHPOBKE CTATUCTUYECKUX JAHHBIX, X HAIJIAIHOW MHTEPIpPETALIUH.
B 10l Teme QopmMynupyroTCs CBOMCTBA CTEMEHM C IIEJbIM IoKa3zaTeneM. MeToJl JoKa3aTelbCTBAa 3TUX CBOMCTB IMOKa3bIBAETCS HA MPHUMEPE YMHOXKEHHS
CTENeHe C OJMHAKOBBIMH OCHOBaHHMSMHU. JlaeTcs MOHATHE O 3amMCHU YMCIIa B CTaHAAPTHOM Buje. [IpMBOASTCS mpuMeEpbl MCHOIb30BAHUS TAKOM 3amucH B
¢bu3nKe, TEXHUKE U IPYruX 00JacTsIX 3HAHUH.
VYyamuecss MOiAy4a0T HadajbHBIE IPEICTaBIEHUS 00 OpraHu3alM CTaTUCTHYECKUX HCCiIeAoBaHUM. OHU 3HAKOMATCS C TMOHATUAMHU TEHEpaTbHOH H
BBIOOPOYHON COBOKYMHOCTH. [IpUBOASTCS mpuUMepbl MpeNCTaBiIeHHs] CTATUCTUYECKUX JTAaHHBIX B BHJIE TAaOJUIl YaCTOT U OTHOCHTENBHBIX YacTOT. Y4YalluMcs
Ipe/UIaraloTcs 3aJaHus Ha HaXOXKJIEHHE MO TabjHuIle YacTOT TaKUX CTATUCTHUECKUX XapaKTepUCTHK, KaK cpeaHee apudMeTHueckoe, Moja, pa3Mmax.



PaccmarpuBaercsi BOIPOC O HArJSIAHOM MHTEpHpETallMM CTaTUCTHUYECKOW WHGopMmaiuu. V3BecTHbIE ydamuMmcs CHocoObl HArisAHOIO MpEeACTaBICHUS
CTaTUCTHYECKHUX JaHHBIX C TIOMOIIBIO CTOJIOYATHIX M KPYTOBBIX JAUArpaMM PaCIIUPSIOTCS 3a CUET BBEIICHHS TAKUX MMOHATHH, KaK IMOJIMTOH M THCTOTPaMMa.
Konmponvnvix pabom: 1

3. KBaaparHbie KOpHH.
[Tonatue 06 uppannoHaIbHBIX YHciax. OOIMe CBEIACHUS O ACUCTBUTENBHBIX yuciax. KBaapaTbelii kopeHb. [loHATHE O HAXOXKAECHUU MPHOIMKEHHOTO

3HaueHUsl KBajpaTHOro kopHs. CBoiicTBa kBaapaTHBIX KopHel. [IpeoOpa3oBaHus BBIpaKEHUH, COAEpXkallUX KBaJgpaTHble KOpHH. DYHKIHS y =+/x, ee

CBOICTBa U rpaduK.

OcHognas yenb — CUCTEMATH3UPOBATh CBEJCHUS O PAIMOHATBHBIX YHCIaX U JaTh MPEJCTaBICHHWE 00 HPPAMOHAIBHBIX YHUCIIAX, PACIHIMPUB TEM CaMBIM
MOHATHE O YUCIIE; BBIPA0OOTATh YMEHHE BBIIOIHATH IPE0Opa30BaHus BEIPAKECHHM, COIEPIKALINX KBaIpaTHbIE KOPHHU.

B nanHO#i Teme ywamuecs MOTy4YarOT HAYaJIbHOE MPEJCTABICHUE O MOHSATHHU JEHCTBUTENBHOTO yucia. C 3TOH 1enbio 0000IIaTCsS U3BECTHBIC yUAIIMMCS
CBEICHUS O PallMOHAIbHBIX Ynciax. i BBeIeHUs MOHATHS UPPAIOHATIBHOIO YHCIIa UCIOB3YeTCS] MHTYUTUBHO MPECTABICHHE O TOM, YTO KaXKIbIil OTPE30K
MMEET JUIMHY U MOTOMY KaXXIOW TOYKE KOOPAMHATHOM MPSIMON COOTBETCTBYET HEKOTOpoe 4Hcio. [loka3bpiBaeTcsi, 4TO CYyIIECTBYIOT TOUYKH, HE HMEIOLINE
paloHaIbHBIX abcIucc.

[Ipu BBeieHUM MOHATHSI KOPHS MOJIE3HO O3HAKOMUTD YYAIIUXCS C HAXOXKJIECHUEM KOPHEH C TTOMOIIBIO0 KATBKYJISITOPA.

OcHOBHOE BHUMAaHHUE YJENAETCS MOHATHIO apu(METHYECKOro KBaJpPAaTHOTO KOPHS M CBOWCTBAM apu(PMeTHYECKUX KBAJpPATHBIX KOpHEH. Jloka3bIBarOTCS

[ 2 o
TCOPEMBI O KOPHE U3 IMPOU3BCACHUSA U IlpO6I/I, a TaKKEC TOXKACCTBO va = |a| , KOTOPBIC MOJYYarOT IPUMCHCHHC B Hp€O6pa3OBaHI/I$IX BBIPpAXXCHUH, COACPKAIUX

a

a
a a
Jb Vb ++/c
yMeHI/Ie Hp606paSOBBIBaTB Bpra)I(eHI/I}I, coz[epxcaume KOpHH, qacTo I/ICHOJ’ILSYCTC}I KaK B CaMOM Kypce anre6pbl, TakK U B Kypcax FCOMeTpI/II/I, anre6pbl U HaydaJl
aHaJIn3a.

KBaApPAaTHBIC KOPHHU. CHCIII/IEL]II)HOG BHUMAHHC YACIIACTCA OCBO60)KI{€HI/IIO OT UPPALMOHAJIBHOCTHU B 3HAMCHATCIIC ZIpO6I/I B BBIPpAXKCHUAX BHUOA

[Tponomxkaercss paboTa Mo pa3BUTUIO (PYHKIMOHAIBHBIX INpEACTaBieHUN ydammuxcs. PaccMmatpuBarorcss QyHKIUs O =~/ , ee cBoiictBa U rpaduk. Ilpu

U3y4yeHUH QyHKIUH y = Jx ToKasbiBaeTCs ee B3aMMOCBS3b ¢ dynKImei y = x%, rae x > 0.

Konmponvnvix pabom: 1

4. KBanparHnbie ypaBHeHHUsI.
KBanpatHoe ypaBHeHue. dopMmyrna KOpHEH KBaJIpaTHOrO ypaBHEHUs. PelieHue palMoHaNbHBIX ypaBHEHHWU. PelreHuwe 3amad, NpUBOIAIIMX K KBaJIPAaTHBIM
YPaBHEHUSIM U MIPOCTEUILINM PallMOHAIbHBIM YPABHEHUSM.
Ocnogénas yenb — BbIpabOTaTh YMEHUS pellaTh KBaJpaTHbIE YPaBHEHUS U MPOCTEHIINE palliOHAIbHBIE YPABHEHUS U IPUMEHATh UX K PEIICHUIO 3a/1a4.
B nHauane TeMbl NpUBOAATCS MPUMEPHI PEIICHUS] HEMOJHBIX KBaJApPaTHBIX YpaBHEHUN. DTOT MaTepual CUCTeMaTH3UpyeTcs. PaccMaTpuBarOTCS alrOpUTMBI
pELIECHHS HETTOIHBIX KBA/IPATHBIX YPAaBHEHUM Pa3IMYHOTO BHUA.
OcHOBHOE BHHUMaHHE CIEAYET YAEIUTh PEIICHUI0 YpaBHEHUH BUIA ax?> + bx + ¢ = 0, rae a # 0, ¢ UCIIONB30BAHHEM dbopmynel kopHE#. B manHOW Teme
yJamuecst 3HakoMsTcs ¢ opmyaamMu Bueta, BeIpaXaromyMy CBsI3b MKy KOPHSIMHU KBaJpaTHOTO ypaBHEHUS U ero kodddumnrertamu. OHU UCTIONB3YIOTCS B
JanbHENIIeM MPU T0OKA3aTeIbCTBE TEOPEMBI O Pa3JI0KEHUH KBAIPaTHOTO TPEXWICHA HA JTMHEHHbIE MHOKUTEIH.
VYuyamuecss oBlaJeBalOT COCOOOM pelieHHs! IPOOHBIX PAalMOHAIBHBIX YpaBHEHUN, KOTOPBIH COCTOMT B TOM, UYTO PEIICHHWE TaKUX YPaBHEHHH CBOJUTCS K
PELIEHHUIO COOTBETCTBYIOIUX LEJbIX YPABHEHUN € MOCIEAYIOIINUM UCKIIFOUEHUEM IIOCTOPOHHUX KOPHEH.
N3yuenne naHHOM TeMBI ITO3BOJISIET CYIIECTBEHHO PACIIMPUTH aNNapaT YpaBHEHUHN, UCIIOJIb3YEMbIX JIJIS PEIICHHS TEKCTOBBIX 3a/1a4.



Koumponvnvix pabom: 2

5. IloBTOpEHHe.
Ocnosnas yens. I1oBTOpUTH, 3aKpenuTh 1 00001UTHL OCHOBHBIE 3YH, momyueHHbie B § Kinacce.
Konmponvnvix pabom: 1

e 9 KkJacc
1. HepaBeHcrBa.

UucnoBble HEpaBEHCTBA U UX CBOMCTBA. [IowIeHHOE Cl10’KEHNE U YMHOKEHHE YHUCIOBBIX HEPABEHCTB. JINHEHHBIE HEPABEHCTBA C OJJHOM IIEPEMEHHOM U UX CUC-
TEMBI.
OcnosHasi  yeib — O3HAKOMHTH YYalIUXCS C NMPUMEHEHHE: HEPaBEHCTB JUI OLIEHKM 3HAUYEHUH BBIPAXECHUH, BBHIPAOOTaTh yMEHHUE pellaTh JTHUHEWHBIC
HEpaBEHCTBA C OJHOW INepeMeHHOW M uX cuctembl. CBOMCTBAa UYUCIIOBBIX HEPAaBEHCTB COCTABISIIOT Ty 0a3dy, Ha KOTOPOH OCHOBAHO pPELICHHE JIMHEHHBIX
HEPABEHCTB C OAHOW NEepeMeHHOW. T pemMbl O MOYIEHHOM CJIOKEHHH M YMHOKCHMM HEPAaBEHCTB HAXOJWUTh NPHUMEHEHHE IIPU BBIIOJHEHUM ITPOCTEHUIIUX
yIpa)KHEHUH Ha OLIEHKY BBIP@XKEHUIH MO MeTOoJy rpaHull. BBoasaTcs mOHATHA aOCONMIOTHONW HOTPEHIHOCTH U TOYHOCTH HPUOIM)KEHUS, OTHOCUTEIbHOMN
IIOIPEIIHOCTH. Y MEHMS IIPOBOJAUTH JEAYKTHBHBIE PACCYKICHMS IOJY4AarOT Pa3BUTHE KakK IIPU JOKA3aTEIbCTBAX YKA3aHHBIX TEOPEM, TaK W IPU BBIIOJIHEHUH
YIPaXHEHUH Ha J0KA3aTeIbCTBA HEPABEHCTB.
B cBa3u ¢ pemieHreM JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAETCS NOHSATHUE O YHUCIIOBBIX IPOMEXYTKaX, BBOAATCS COOTBETCTBYIOIME HAa3BaHUA U
o0o3HaueHus. PaccMOTpeHHIO CUCTEM HEPABEHCTB OJHOM MEePEeMEHHOW MPEIIECTBYET 03HAKOMJICHHE y4YallluXcsl ¢ HOHATHSAMM NepeceueHust U 00beJUHEHNs
MHOXECTB.
IIpu pemeHnn HEpaBEHCTB MCHOJb3YIOTCS CBOMCTBA PAaBHOCHIIBHBIX HEPABEHCTB, KOTOPBIE Pa3zbsCHAIOTCA Ha KOHKPETHBIX mpumepax. Ocoboe BHUMaHHE
CIIeIyeT YACIUTh OTPabOTKE YMEHUS pelaT MpoCTeiiie HepaBeHCTBa BUIa ax > b, ax < b, ocTaHOBUBIIKCH CIIEMANIBHO Ha ciay4vae, Koraa a < 0.
B 510l TeMe paccMaTpuBaeTCs TAKXKE PELIEHUE CUCTEM JBYX JIMHEHMHBIX HEPABEHCTB C OJHOW MEPEMEHHOM, B YaCTHOCTU TaKHMX, KOTOPBIC 3allMCAHbI B BUJE
JIBOMHBIX HEPABEHCTB.
Koumponvnvix pabom: 1

2. Ksagparuunasi pyHKuus.
@ynkius. CpoifctBa pynkimil. KBaaparuelii Tpexunen. Pa3noxeHue KBaJpaTHOro TpexwieHa Ha MHOXUTENH. DyHKUIusA y = ax? + bx + ¢, ee cBoiicTBa
rpaduk. CteneHHas QyHKIUS.
OcnosHas yenb — PacIIUPUTh CBEIEHUS O CBOMCTBAaX (YHKLUH, 03HAKOMUTH YYAIIUXCS CO CBOMCTBAMHU U rpa)uKoM KBajpaTUyHON GpyHKuuu. |
B Hauane TeMbl cUCTEMaTH3UPYIOTCS cBeleHUs O (QYHKIUAX. [IOBTOPSIIOTCS OCHOBHBIE MOHATHS: (PYHKLHSA, apryMeHT, o0jacTh ompeneieHus (QyHKIuH,
rpaduk. J[atoTcs MOHATHS O BO3pACTaHUU U YObIBaHUM (YHKIMH, HIPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM cambIM co3jaeTcs 0a3a il yCBOSHHs CBOMCTB
KBaJIpaTUYHOM M CTeNeHHON (YHKIUH, a TaKkke A JalbHeWero yriayoneHusi GyHKIMOHAIbHBIX MPEICTaBICHUN MPH U3YUYEHUHU Kypca anreOpbl U Hayal
aHanIu3a.
[ToAroTOBUTENBHBIM IIArOM K M3YYEHHUIO CBOMCTB KBaJApPAaTUYHOM (PYHKIUMU SIBISETCS TaKXKE pPacCMOTPEHUE BONpoca O KBAJpaTHOM TPEXWIEHE U €ro
KOpHSIX, BBIIECJICHUU KBaJIpaTa ABY4YJICHA U3 KBaPATHOIO TPEXWICHA, PA3JI0KEHUH KBAJPATHOIO TPEXUICHA HA MHOKUTEIIN.
V3yueHue KBagpaTHIHOH (YHKIMN HAYMHACTCS C PACCMOTPEHHs (YHKIMK Y = ax’, ee CBOMCTB W OCOOCHHOCTEH TpadyKa, a TakKe APYTHX YaCTHBIX BHIOB
KBaJpaTUYHON PyHKIIMHN — QyHKIMHA y = ax? + b, y=a(x- m)2. DTu cBeneHNS UCIIOJIb3YIOTCSI IPH U3YyYEHUU CBOWCTB KBaJpaTHUHON (PYHKIMU OOIIEro BUA.
BaxkHo, 4TOOBI yuammecs MOHSUIM, 4TO rpa@uK QYHKIUH y = ax? + bx + ¢ MOXeT ObITh nojiyueH u3 rpadpuka QyHKUIUU y = ax’ ¢ MOMOIIBIO JBYX IIa-



pajutenbHBIX epeHocoB. [Ipuemsl noctpoenus rpaduka GyHKIUU Y = ax’ + bx + ¢ 0TpabaThIBAIOTCS HA KOHKPETHBIX NpuMepax. [Ipu aTom ocoboe BHUMaHHE
ClIeAyeT yAeIUTh (POPMHUPOBAHUIO y yUAIUXCSl YMEHHS YKa3blBaTh KOOPAUHATHI BEPIIMHBI TapadoJibl, €€ OCb CHMMETPHUH, HallpaBJIeHUE BETBEN apadoIbl.
[Ipu u3ydyeHUU A3TOM TeMbl HaibHEWIIee pPa3BUTHE IOJIy4aeT YMEHHE HAaXOIHWTh MO TpauKy MPOMEKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, a TaKxKe
IIPOMEKYTKH, B KOTOPBIX (PYHKLIUS COXPAHSET 3HAK.
Vyaruecs: 3HAKOMSITCS CO CBOWCTBAMH CTENEHHOM (DYHKIMHK y = X' MPU YETHOM W HEYCTHOM HATYPAILHOM IIOKa3aTese 1. BBOAWTCS MOHATHE KOpHS ra-il
crerieHd. OHM NOJYYal0T NPEJCTABICHUE O HAXOXIEHUHM 3HAYEHUH KOPHs C MOMOIIBI0 KaJbKYJISATOPA, MPUYEM BbIPAOOTKAa COOTBETCTBYIOLIMX YMEHUH He
TpebyeTcs.
Konmponvnvix pabom: 1
3. HepaBeHcTBa ¢ 0HOIi NepeMeHHOMH
Lensie ypaBuenus. [IpoOHbie paninoHanbHbIe ypaBHEeHUs. HepaBeHCTBa BTOpOH CTENEHHU ¢ OJTHON IepeMeHHOM. MeTo HHTEpBaJIOB.
OchosHas yenb — CUCTEMATHU3UPOBATh U 00OOIINUTH CBEJICHUS O PEUICHNH IETBIX U APOOHBIX pallHOHAIBHBIX YPaBHEHUH ¢ OTHOM MepeMeHHOH, chopMUpoBaTh
YMEHUE pellaTh HEpaBEHCTBA BUIA aX2 +bx +c¢>0um ax2 +bx +c¢ <0, roe a#0.
B sT0li Teme 3aBeprraeTcsi H3ydeHHE PAllMOHAIBHBIX YPAaBHEHHI C OIHOW MEpeMEeHHOW. B CBSI3M ¢ 3TUM MPOBOIUTCS HEKOTOpOEe 000O0IIeHHe U yriryOJaeHue
CBelleHUI 00 ypaBHEHUsIX. BBOAATCS MOHATHS LIEJIOr0 PAllMOHATIBHOIO YPaBHEHUS M €ro CTENEeHM. YUalluecss 3HAKOMSTCS ¢ PEeLICHUEM ypaBHEHUH TpeTheil
CTEIIEHU M YETBEPTOM CTEIEHM C IOMOILIBIO PA3JIOKEHUS HAa MHOMKUTEIM M BBEACHHUS BCIOMOIATEIBHOW IEPEMEHHOM. MeToa peuieHus ypaBHEHUH IyTeM
BBEJICHUS BCIIOMOTATEJIbHBIX MEPEMEHHBIX OYAET IIUPOKO MCII0JIb30BaThCs B JalIbHEHIIEM IPU peIieHUH TPUTOHOMETPUYECKUX, JIOrapu(PMUIECKUX U APYTHX
BHJIOB YPAaBHEHUM.
Paciupsitorcs cBeieHHsI O pelieHUH APOOHBIX PAllMOHANBHBIX YPaBHEHUN. Ydaluecss 3HAKOMATCS ¢ HEKOTOPBIMH CIHELMaIbHBIMU IIPUEMAMU PEILICHHS TaKHX
YpPaBHEHUU.
dopmMHUpoBaHNE YMEHMN pellaTh HEPABEHCTBA BUA ax’+bx++c>0mmax’+bx+c<0,riea#0, OCYILIECTBJISIETCS C ONOPOI Ha CBelleHUs O rpaduke
KBa/IpaTUYHON QYHKIINH.
VYyamuecs 3HaKOMATCS C METOJIOM UHTEPBAJIOB, C IOMOILBI0 KOTOPOI'O PEIIAKOTCS HECI0KHbIE PALIMOHAIIbHBIE HEPABCHCTBA.
4. HepaBeHCTBa ¢ IByMs llepeMeHHbIMH

VYpaBHeHUe ¢ JByMs NepeMeHHbIMH M ero rpaduk. Cuctembl ypaBHEHUH BTOpOH cremeHu. PemieHue 3aad ¢ MOMOIIBIO CHCTEM YpaBHEHUI BTOpOi
creneHu. HepaBeHcTBa ¢ JByMS IEPEMEHHBIMHU U UX CHCTEMBI.
OcnosHas yenb — BbIPAOOTaTh YMEHUE pelIaTh NPOCTEHIINe CUCTEMBI, CO/IEpIKalllie YpaBHEHNE BTOPOM CTENEHH € ABYMS MEPEMEHHbIMH, U TEKCTOBBIE 3a1a4UH
C TIOMOIIBIO COCTABIICHUS TAKUX CHCTEM.
B naHHON Teme 3aBeplIaeTCss U3yYEHUE CUCTEM YPABHEHMM C JByMs mepeMeHHbIMU. OCHOBHOE BHUMAaHHE YAENAETCS CUCTEMAM, B KOTOPBIX OIHO M3
YpaBHEHUH MEPBOI CTENEHHU, & IPYTrO€ BTOPOM.
W3BecTHBIN ydanmMces crnoco0 MoICTaHOBKU HAXOUT 3J1€Ch JaIbHEMIIee MPUMEHEHUE U MTO3BOJISIET CBOJIUTH PEIIEHUE TAKUX CUCTEM K PELICHUIO KBaPaTHOTO
YpaBHEHUS.
O3HaKOMJICHHE Y4YaIllUXCsl C IPUMEPaMHU CUCTEM YpaBHEHHH C ABYMs IEpEMEHHBIMH, B KOTOPbIX 00a ypaBHEHHs BTOPOH CTENEHH, JOJDKHO OCYIIECTBIATHCS C
JOCTATOYHOM OCTOPOKHOCTHIO U OTPAHUYMBATHCS MPOCTEUIIMMH PUMEPAMU.
[TpuBneueHre M3BECTHBIX YYalIUMCs Tpa(UKOB MO3BOJISET MPHUBECTH MPUMEPHI IpadUuecKoro peuieHus cucteMm ypaBHeHHH. C momoIpio rpaduyeckux
MIPEACTABICHUI MOKHO HArJISAHO NOKA3aTh yYalIUMCs, YTO CUCTEMBI IBYX YPaBHEHUMU C IByMsI IEPEMEHHBIMU: BTOPOU CTENEHU MOT'YT UMETh OJTHO, ABA, TPH,
YEThIPE PELICHUs WA HE UMETh PELICHUM.



Pa3paboTaHHbIif MaTEMaTUYECKHI ammapaT MO3BOJSET CYHIECTBEHHO PACIIMPHUTh KJIAcC COAEPIKATEIbHBIX TEKCTOBBIX 3ajad, PEUIAEMBIX C TTOMOIIBIO CHCTEM
YpaBHEHUU.
W3y4eHne TeMbl 3aBEpIIaeTCsl BBEICHUEM TIOHITHI HEPaBEHCTBA IBYMs IEPEMEHHBIMU U CUCTEMbI HEPABEHCTB C ABYMsI mepeMeHHbIMU. CBeleHus 0 Tpadukax
YpPaBHEHUH C JBYMS NEPEMEHHBIMHU MCIOJIB3YIOTCS MPU WLTFOCTPALUA MHOXECTB PEIICHU HEKOTOPBIX MPOCTEHIIINX HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX
CUCTEM.
Konmponvnvix pabom: 2
5. DJyieMeHThI NPUKJIATHOH MATEeMATHKH.

Maremarnueckoe moaenupoBanue. [IporentHeie pacyetsl. [Ipubnmkennbie BeraucieHus. OCHOBHBIEC TTpaBujia KOMOMHATOPUKH. OTHOCHTEIbHAS YacTOTa
1 BEPOSITHOCTH cllydaitHoro coositust. Kitaccuueckoe ornpezesienne BeposiTHOCTH. HavanbHble CBEICHUS O CTATUCTHKE.
OcHosHas yenb — O03HAKOMUTD YYalIUXCs C MOHATUSAMH MEPECTAaHOBKH, Pa3MEIICHHS, COYETAHHUS U COOTBETCTBYIOMUMHU (HOPMYJIaMHU JIJIS TIOJICUETa UX YMCIIa;
BBECTHU MOHSITHSI OTHOCUTEIIBHON YaCTOTHI M BEPOSTHOCTH CIIY9allHOTO COOBITHSI.
W3ydyeHne TeMbl HAUMHAETCS C PEIICHUS 3a/1a4, B KOTOPBIX TPeOYeTCs COCTaBUTh T€ UM MHBbIE KOMOMHAIIUY JIEMEHTOB U MOJCUUTATh UX YUCIO. PazbsicHseTcs
KOMOMHATOPHOE TMPABWJIO YMHOXKCHHS, KOTOPOE HCIOJB3YeTCsl B JAJIbHEUIIEM TIPU BBIBOAC (OPMYJ IS MOJACYETa YHCIA MEPECTaHOBOK, Pa3MEINCHUN W
couetanuii. [Ipu M3yuyeHUH HAaHHOTO MaTepuaia HEOOXOAMMO OOpaTUTh BHHUMAaHHUE YyYalllMXCS HA PAa3IUYUe TOHATUN «pa3MElICHHE» U «COYETaHUE»,
chOopMHUPOBATH Y HUX YMEHHUE OINPEICIATh, 0 KAKOM BUC KOMOWHAIIUHI HIET peyb B 3a1a4e.
B nanHoil Teme ywamuecs 3HAKOMSTCS C HA4allbHBIMH CBEJACHUSIMH U3 TEOPUU BEPOSTHOCTEH. BBOASATCS MOHATHS «Ciay4yailHOEe COOBITHE», «OTHOCHTENbHAsS
4acTOTa», «BEPOSITHOCTH CIYYalHOTO COOBITHUS». PaccMaTpuBarOTCs CTaTUCTUYECKHM U KIACCHYECKUM MOAXOABI K OMPEIEICHUI0 BEPOSITHOCTU CIy4ailHOTO
coObITHA. BaykHO 00paTUTh BHUMAHUE YYAIIUXCsl HA TO, YTO KJIACCUYECKOE OMpeIesieHnEe BEPOSITHOCTU MOKHO MPUMEHSThH TOIBKO K TAKUM MOJIEISIM pealbHbBIX
COOBITHH, B KOTOPBIX BCE HUCXOIbI SBIITIOTCS PAaBHOBO3MOXHBIMHU.
Konmponvnvix pabom: 1

6. UmucaoBbie MOCIEA0BATEIBLHOCTH.
UucnoBsle mocienoBaTenbHOCTH. Apudmerndeckas U reomerpudeckas nporpeccud. DopMynbl M-ro 4jieHa W CYMMBI TMEPBBIX N YJIEHOB MPOTPECCHUHU.
beckoneuno yObIBaroIast reoMeTprIecKast Iporpeccus.
OcHognas yenb — NaTh TOHATUS 00 apuPMETHUECKON 1 T€OMETPHUUECKON MPOTPECCHsIX KaK YUCIOBBIX MMOCIE0BATEILHOCTAX 0CO00T0 BUIA.
[Ipu u3ydyeHUn TEMbI BBOJUTCS TOHSTHE MOCIEAOBATEIBHOCTH, PA3bSICHAETCS CMBICT TEPMUHA «N-U WIEH MOCIEI0BATEIHLHOCTHY, BHIPAOATHIBACTCS YMEHHUE
UCIIONIb30BaTh HMHJIEKCHOE O00O3HaYeHHe. OJTH CBEICHHUS HOCSAT BCIIOMOTATENbHBIM XapakTep W HCIONB3YIOTCS NI HM3y4eHUs apupMeTHUYeCKOW W
r€OMETPUYECKON ITPOTPECCUM.
Pabora ¢ popmynamu N-ro yieHa U CyMMBI IEPBBIX ra WICHOB MPOTPECCHi, TOMUMO CBOETO OCHOBHOT'O Ha3HAYEHUs, TO3BOJISIET HEOTHOKPATHO BO3BpAIIAThCS
K BBIUYHCJICHUSIM, TOK/IECTBEHHBIM MTPE0OPA30BAHUSIM, PEIICHUIO YPAaBHEHUM, HEPABEHCTB, CUCTEM.
PaccmaTpuBarOTCsl XapakTEpUCTUYECKUE CBOWMCTBA apUMETHUYECKOH U TEeOMETPUYECKOW MPOrPecCHii, YTO TMO3BOJSIET PACHIMPHUTHh KPYT MpeaiaraeéMbIX
3ajad4.
Koumponvnvix pabom: 1
7. IloBTOpeHue (UTOTOBOE)

Ocnognas yens. I10BTOpUTH, 3aKpenuTh 1 00001UTH 0cHOBHBIE 3YH, momyuenHsie B 9 kinacce.
Konmponvnvix pabom: 1



VI. TemaTu4eckoe NIaHNpPOBaHHUeE € ONpee/IeHHeM OCHOBHBIX BH/I0B y4eOHOM AeATeJbHOCTH.

B temarndeckoM MIaHUPOBAHUU Pa3Aeibl OCHOBHOTO COACPIKAHMS IO airedpe pa3OUTHI HA TEMbI B XPOHOJIOTHH MX WU3YYCHHS, MO COOTBETCTBYIOIIUM
yueOHnKaM «Anredpa — 7 », «Anredpa — 8 », «Anredpa — 9 ».
OCOOEHHOCTBIO TEMATUYECKOTO TUIAHUPOBAHUS SIBJISIETCS TO, YTO B HEM COJEPIKHUTCS ONMUCAHHE BO3MOXKHBIX BHJIOB 00Pa30BATEILHOM /1esITeIbHOCTH
y4ammmxcsi B TPOIECCE YCBOSHHSI COOTBETCTBYIOIIETO COJICPYKAHMS, HAINPABICHHBIX HA JIOCTH)KCHUE IOCTABJICHHBIX IeJiel 0OydeHHUs. DTO OpPHEHTHPYET
YUUTENsl Ha YCWJIEHHE AEATEIbHOCTHOTO MOJX0/Aa B OOyYeHHH, Ha OpPraHU3alMI0 Pa3sHOOOPa3HOH Y4eOHOH esiTeJIbHOCTH, OTBEYAIOUICH COBPEMEHHBIM
TICHXOJIOTO-TIEIATOTMYECKIM BO33PEHHSIM, Ha UCIIOJIh30BAHNE COBPEMEHHBIX TEXHOJIOTHH.

IToypouHoe niiaHupoBaHue 1o ajredpe B / Kjacce

No Jatsr Homarnee
ypoKa Conepxxanue Kon-Bo MPOBEACHIS | OGopy/oBanue OcHoBHbIE BUABI yYEOHOH AESITETbHOCTU
(pa3nenbl, TEMbI) 4acoB Yy
mwiaH | ¢akt
I'nasa |. JIuneiinoe ypaBHeHue ¢ 0HOii nepeMeHHoi. (15 yacoB)
1.
Beenenue B anredpy 1 Pacnoznasams 4ucCiIOBBIE BBIPAKEHUS U
N BBIPAKEHUSI C IEPEMEHHBIMU, JTUHEHHBIE
2. Beenenue B anred 1 Tpenancpsl s aBHE IIpuso e
N BHEHUs. [IpUBOIUTE TpUMEPHI
Py YCTHOTO CUETA. yp ; IPHBOA PHMEpBL
3 BBIPXKEHHI C IEPEMEHHBIMU, JIMHEHHBIX
" |BBexnenue B anredpy 1 ypaBHeHHA. COCTaBIATH BBIPAKEHHE
C IIEPEMEHHBIMU 10 YCIIOBHUIO 3aa4U.
4, o N . [TpoekTop, p Y A N
JInHeliHOe ypaBHEHME C OHOUN EPEMEHHON 1 S — BrimonHsaTs TpeoOpa3zoBaHus BhIpAKEHUI:
c P MPUBOJIUTH TOJJOOHBIE CIaraeMsbie,
" |JIuHeiHOE ypaBHEHUE C OTHON NIEPEMEHHOU 1 packpbiBaTh CKOOKH. HaxonuTh 3HaueHue
5 BBIPAXKEHMSI C IEPEMEHHBIMU IPU 33JIaHHBIX
" |JIuHeiHOE ypaBHEHUE C OTHON NIEPEMEHHOU 1 . |3HaueHusx nepemeHHbIX. Kiaccupunuposars
Paznarouneri
7 vaTeDHA anrebpandeckre BbIpaxkeHUs. ONUCHIBATH
' JInHeHoe ypaBHEHUE C OJJTHOU ITIEPEMEHHOMN 1 prai. [IEJIbIE BBIPAXKECHUS.
3 Dopmynruposams ONPENEICHUE JIMHENHOTO
" |JIuHeiliHOE ypaBHEHUE C OJHOM NTEPEMEHHOMN 1 ypaBHEeHUs. Pemiars JIMHEHHOE ypaBHEHHE B
9 obmiem Buze. MHTEpIpeTHpOBaTh ypaBHEHUE
" |Pemenue 3ama4d ¢ mOMOILIBIO YPABHEHUI 1 MhoekTo KaK MaTeMaTUYECKY0 MOJIEIb PEAIbHON
10 I pe3eHTarI)_l,I/I$[ cutyaruu. ONHUCBHIBaTh CXEMY PEIICHUS
" |Pemenue 3a1a4 ¢ NOMOILBIO YpPaBHEHUI 1 p " |TeKCTOBOM 3a/1auu, IPUMEHSATH €€ s




11. . Paznarounsiii  |pemenus 3agay
Pemenue 3ana4 ¢ mOMOIIBIO YPaBHEHUH 1
Marepuan
12. . PazgaTounsiit
Pemenne 3ana4 ¢ nOMOILIBIO YPaBHEHUN 1
MaTepuanl
13. .
Pewrenue 3a1au ¢ noMoLIb0 ypaBHEHUM 1
. |O600umTH NPpUOOPETEHHBIE 3HAHMSI, HABBIKU
14. |IloBTOpeHME U cCUCTEMATH3AIHS YIEOHOTO Paznarounbri HI PHobb . ’
MATEDHALA 1 MATEDHAL 1 yMeHus 1o TeMe «JInHeitHoe ypaBHEeHue ¢
p P OJHOM IEPEMEHHOM.
15 KonTtpoJuabnas pabora Ne 1 mo reme PasaTouHbii HayuuTtbcs npuMeHSTh MPUOOPETEHHbIE
" |«J/IuHeliHOe ypaBHeHHUE C OHOM 1 MATEDHAL 3HaHMS, YMEHHUSI, HABBIKH, B KOHKPETHOMN
nepeMeHHOI) pHa. JIESITEJIbHOCTH.
I'nasa |l. Ieabie Boipa:xeHus. (50 yacos)
ToX1eCTBEHHO paBHBIE BBIPAKEHUS. .
16. - A p p 1 TpoexTop, Dopmyauposams.
OXKICCTBA npeseHTalWs.  |OMpedenenus: TOKICCTBEHHO PAaBHBIX
17. |TOXIECTBEHHO PABHBIE BHIPAKEHUSI Tpenanépet aunsa |BHIPAKCHIT, TORIECTE, CTETICHH ©
' TO)KieCTBa p p ) 1 YCTHOTO cuéTa. |HATYPalbHBIM II0KA3aTEIICM, OAHOWICHA,
CTaH/IapTHOI'O BUJA OJJHOWIEHA,
18. |[CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM 1 [Ipoexrop, KO>bMHUIHEHTA OTHOWIEHA, CTETEHH
MPCSCHTANNA. | 5 nHousena, MHOTOUJIEHA, CTETIEHH
19. |CreneHb ¢ HaTypaJbHBIM NTOKa3aTelleM 1 IIpoextop, MHOTOUJIEHA;
MIPE3EeHTALINS.
20. |Crenensb ¢ HaTYpaJIbHBIM MOKa3aTEIeM 1 Tpenax€psl s | cgoricmea: cTenenn ¢ HATYpaTbHBIM
YCTHOI'O CHCTA. |fjoka3aresieM, 3HaKa CTEICHU;
21. |CaoiicTBa cTENEHH C HATypaJIbHBIM 1 [Ipoexrop,
MOKa3aTeleM Npe3eHTallusd.  |npasuna: J0Ka3aTelIbCTBA TOKIECTB,
22. |CBoiicTBa CTENEHU C HATYpaJIbHBIM 1 [TpoexTop, YMHO>KEHHS OJTHOWJIEHAa HA MHOTOUJIEH,
IIoKa3aTejiacM npe3eHTalu:. YMHOKCHHA MHOI'OYJICHOB.
23. |CBoiicTBa CTENEHU C HATYpPaJIbHBIM 1 Tpenax€prl s
IIO0Ka3arejieM YCTHOTI'O cuéra. ﬂOKLZS’blGamb CBOICTBA CTEIICHHU C
24. O,Z[HO"IHCHBI 1 HpOGKTOp, HaTypaJIbHbIM ITOKa3aTCJICM.
npeseHTanps. | SAIUCHIBATE U OKA3bIBaTh (POPMYIIbL:
25 |MHOro4IeHbI 1 TIpoexrop, MIPOU3BENICHUS CYMMBI M Pa3HOCTH JIBYX
npeseHTaus. | BPIPOKCHHUI, PASHOCTH KBAIPATOB JIBYX
26. |CnoxeHue U BEIMUTAHUE MHOTOUICHOB 1 I[TpoexTop, BBIPKCHIH, KBaZIpaTa CyMMBI 1 KBaJIpata

IPpC3CHTA M.

Pa3sHOCTH JIBYX BBIPAXKEHUH, CYMMBI KyOOB U




27. |CnoxxeHue ¥ BRIYUTAHUE MHOTOUYJICHOB [Ipoekto a3HOCTH KYOOB JIBYX BBIPaKCHHM.
) Y
npe3eHTanus. | Buiuuciame 3Ha4YCHUE BBIPAKECHUN
28. |CioxeHHEe U BBIYMTAaHHE MHOTOUJICHOB PazpgaTounblii  |C HEpEMEHHBIMU.
MaTtepual. [IpuMeHATH CBOMCTBA CTENEHU IS
29 KoutpoabsHnas padora Ne 2 mo teme: NS— peoOpa3OBaHus BEIPAKCHUI.
" |«CBoiicTBa CTENEHH C HATYPAJIbHBIM MATCPHA BBINOMHATE YMHOKEHUE OTHOWICHOB U
NnoKa3areJjiemMm» pHrai. BO3BEJICHUE OJJTHOUWIECHA B CTEIIEHb.
30. |YMHOXeHHE OTHOYICHA HAa MHOTOUIEH [IpoekTop, [IpuBOIMTH OJIHOWICH K CTAHIAPTHOMY BHUILY.
Ipes3eHTalys. | 3alHChIBaTh MHOTOWICH B CTaHIaPTHOM
31. |YMHOXEHHE OJHOWICHA HA MHOTOYJIEH BUJZIC, ONIPENEIATH CTCIICHb MHOTOYJICHA.
Pa3ﬂaTOLIHBH71 Hp606paSOBbIBaTB MPOU3BCACHUC OJHOYJICHA
32. |YMHOXKEHUE OJHOYIEHA HA MHOTOYJIEH MaTepuall. 1 MHOTOWICHA; CyMMBI, pa3HOCTH,
MIPOU3BEICHUS JIByX MHOTOYJICHOB B
33. v IpoekTop, MHOTOYJICH.
MHOXKCHUC MHOTO/ICHA Ha MHOTOMICH npesentanus, | BHITOTHATE PA3OKeHHE MHOTOWICHA Ha
34. |YMHOXEHVE MHOTOWIEHa HA MHOTOYJICH MHOXKHTEIIH CII0COOOM BBIHECCHHS OOLIIETO
Pasjatounpi  |MHOXHTEIS 38 CKOOKH, CIIOCOO0M
35. |YMHOKEHHE MHOTOYWIEHA HA MHOIOYJIEH Marepuail. TPYHIMPOBKH, 1O (OPMYIIaM COKPAIIEHHOTO
Tpenakepsl s |YMHOKCHHUS H ¢ IPUMEHEHHEM HECKOJIBKAX
36. |YMHOXEHHE MHOTOYIEHA Ha MHOTOUJICH yCTHOTO Cuéra, |COCOOOB.
Hcnonb3oBarh ykazaHHbIE IPeOOpa30BaHUs B
PasnoxeHrne MHOrOYJICHOB HA MHOKUTEJIH. HPOLCCCE PEIICHNS ypaBHCHUH,
BriHecenue 00111ero MHOKUTENS 3a CKOOKU JI0Ka3aTeNIbCTBA YTBEPIKACHHUH, pelIeHUs
37. HpoeKTop’ TEKCTOBBIX 3a1a4
MIpe3eHTalHsl.
38. |Pa3noxeHue MHOTOWIEHOB Ha MHOXKHUTEIH. .
Pa3zgarounsrit
Brmecenne O6HIGFO MHOKHTEIS 32 CKOOKH MaTepua @opMyﬂupogamb;
PaznoxeHrne MHOrOYJI€HOB HA MHOYKUTENH. . onpeoenieHust: TOXKICCTBEHHO PaBHBIX
39. Tpenax€pspl st .
Brinecenue 00111ero MHOKUTENS 3a CKOOKH YCTHOTO CuéTa BBIPAXKEHU, TOXKIECTBA, CTETICHH C
" |HATypaJbHBIM ITOKa3aTelieM, OTHOUICHA,
40. |Pa3noxeHne MHOTOYJIEHOB HA MHOXKUTEH. [IpoekTop,npe3e |CTaHAAPTHOIO BUJA OJHOWIEHA,
Meroa rpynnupoBKH HTaIusl. Koa(duIMeHTa OJHOWIEHA, CTETIEHU
a1 PaznoxeHre MHOrOWIEHOB Ha MHOKUTENH. Pa3zgaTounnrit OAHOYJICHA, MHOTI'OWICHA, CTCIICHU
" |Meroa rpynmnupoBKH Marepual. MHOTOYJICHA,

Tpenaxéprl s




YCTHOT'O CUETA.

42. |Pa3noxeHue MHOTOWICHOB Ha MHOXKHUTEIIH.
Meton rpynnupoBKu
KourpoabHnas padora Ne 3 mo teme: .
43. Pa3znarounsrit
«Pa3J105keHe MHOTO4/ICHOB HA
MaTepual.
MHOKHTEJIH»
44. |IIpou3sBeneHue pa3HOCTU U CYMMBI JBYX IIpoexrop,
BBIPAKEHUN IPE3CHTALNS.
45. |IIpousBeneHue pa3HOCTU U CYMMBI JBYX PazpgaTounsrit
BBIPAKECHU I Marepuall.
46. |IIpomsBeneHue pa3HOCTH U CyMMBI IBYX TpeHaxcepL{ AT
BBIpAKEHMil YCTHOTO CUéTa.
47. |Pa3HOCTb KBaJIpaTOB JIBYX BBIPAKEHUI
IIpoexrop,
48. |Pa3sHOCTB KBaJIpaTOB IBYX BBIPAKECHUI IIPE3EHTALINS.
49. [KBagpar cyMMbl U KBaJpaT pa3HOCTH JIBYX [Ipoekrop,
BBIPAKEHUN IIPE3CHTALNS.
50. |KBaapaT cyMMBI U KBajipaT pa3HOCTH JIBYX
BBIPAKECHUI Pa3zgarounsrii
51. |KBagpar cymmsbl M KBagpaT pa3HOCTH JBYX MaTepuall.
BBIPAKCHUI Tpenax€psl s
52. |KBagpar cymmBbl M KBagpaT pa3HOCTH JIBYX YCTHOTI'O CU€Ta.
BBIPAKCHUI
53. |IIpeoGpa3oBanne MHOrOUJIEHA B KBaipat IIpoekrop,
CYMMBbI WJIM Pa3HOCTH JIBYX BbIpaKEHUHN MIpe3eHTaIMsl.
54. |IIpeoGpa3oBaHre MHOTOUJIEHA B KBajipat Pa3znarounsrit
CYMMBI MJIM Pa3HOCTH JIBYX BBIpaKEHUHN MaTepual.
55. |IIpeoOpa3oBanre MHOTOUJIEHA B KBAAPAT Tpenaxé€prl s
CYMMBI WJIM PA3HOCTH JIBYX BBIPQKEHUN YCTHOT'O CUETA.
56. |KourpoabHasipadoTta Ne 4 mo Teme: PazgaTounsrit
«@opMyJibl COKPAILIECHHOT0 YMHOKEHU I MaTtepual.
57. |CyMMa u pa3HOCTh KyOOB JABYX BBIpaKEHH
IIpoexrop,
58. MpE3CHTAIHS.

CymMma 1 pa3HOCTb KyOOB JIBYX BbIpaK€HUI

ceoticmea: CTENEHH C HaTypaJIbHbIM
noKa3areseM, 3Haka CTEICHH;

npaesujia. 10Ka3aTClbCTBa TOXKACCTB,
YMHOKCHHA OAHOWICHA Ha MHOT'OYJICH,
YMHOXCHHA MHOI'OYJICHOB.

/[oxa3zbleamb CBOMCTBA CTEIICHU C
HATypaJbHBIM TTOKA3aTEJIEM.

3anuceIBaTh U JJOKAa3bIBATh (POPMYIIBL:
IIPOU3BENICHUS CYMMBI U PA3HOCTH JIBYX
BBIPAKECHMI, PA3HOCTH KBAJAPATOB JBYX
BBIPQXCHUI, KBaJipaTa CyMMBI U KBaJparTa
Pa3HOCTU JBYX BBIPAXKEHHM, CyMMbI KyOOB U
pasHOCTH KyOOB JBYX BbIpaXKECHUH.

Boruucnsims 3Ha4€HUE BBIPAKEHUAN

C IEPEMEHHBIMH.

[IpuMeHsITH CBOMCTBA CTEIEHU TS
npeoOpa3oBaHMs BRIPAKEHUH.

BbINONMHATE yMHOXEHUE OTHOUYJIEHOB U
BO3BEICHUE OJTHOYICHA B CTETICHbD.
[IpuBOANTE OJIHOWIIEH K CTAH/IAPTHOMY BH]TY.
3anuceiBaTh MHOTOWIEH B CTaHIAPTHOM
BHJIE, OPEJIEIATh CTENIEHb MHOTOUJICHA.
[IpeoOpa3zoBbIBaTh MPOU3BEICHUE OJHOUICHA
1 MHOTOYJIEHA; CYMMBI, pa3HOCTH,
MIPOU3BENICHUS JIBYX MHOTOWJIECHOB B
MHOT'OYJIEH.

BrImoTHATE pa3iokeHrne MHOTOUYJICHA Ha
MHOKUTEH CITIOCOOOM BBIHECEHHSI OOIIIErO
MHOJKHUTEIIS 32 CKOOKH, CITOCOOOM
TPYIIHAPOBKHU, IO (HOpMYITaM COKPAIIEHHOTO
YMHOXXCHHS ¥ C MPUMEHEHUEM HECKOIBKUX
CIoco0oB.

Hcnonp3oBaTh ykazaHHbIE TPe0Opa3OBaHus B




59. |lIpumeHeHHE pa3IUYHBIX CIIOCOOOB 1 IIpoexrop, IIPOLIECCE PELICHUS YPAaBHEHUN,
pa3JI0KEeHUs] MHOTOYJIEHa HA MHOKUTEIN IpEe3eHTalMsl.  |10Ka3aTeIbCTBA YTBEPXKACHUH, peILICHHS
60. |IIpumeHeHHE pa3IMYHBIX CITIOCOOOB 1 TEKCTOBBIX 3a7a4
Pa3JI0KEeHUs] MHOTOYJIEHa HA MHOKUTEIN PaznaTounsrii
61. |IIpumeHeHue pa3aHMUHBIX CIIOCOOOB 1 MarepHall.
pa3yI0KEHUsI MHOIOWIEHA HA MHOXKUTEIU Tpenaxé€psl s
62. |IIpumeHeHne pa3aIMUHBIX CIIOCOOOB 1 YCTHOTO CYéTa.
pa3Io0KEeHUs] MHOIOYIEHa HA MHOXUTEIN
63. |IloBrOopenue u cucremaruzanus yueoOHOro PaznaTounsrii
vaTepHaa 1 MaTepuan O000ImuUT, NPUOOPETEHHBIC 3HAHUS, HABBIKH
o U yMeHHUs 1o Teme «Pa3no)xeHue MHOrousieHa
64. |lloBTOpenue u cucremaTH3anus yueOHOTO Tpenaxépol 1t y
1 N Ha MHOXUTEIIN».
MaTepuaia YCTHOTO CYETa.
Konrpoapnan padora Ne S mo Teme: HayuuTtbcst mpuMeHSITh PUOOPETEHHBIE
65. |«Pa3jioseHne MHOTO4JIeHA HA PazngaTounsrit i P PHOBD N
MHOKITENI 1 vaTeDhIT 3HaHUs, YMEHUS, HaBbIKU, B KOHKPETHON
puat. JESATCIIBHOCTH.
JIaB . HKIUH. y
I'naga lll. ®ynk 12
66 Cesi3u Mex 1y BenmauHaMu. DyHKIMs 1 Ipoexrop, 1Ipuooums puMepbl 3aBUCUMOCTEN MEXKTY
HPC3CHTALMA. BenMunHaMu. Paznuuate cpenu
67 Cssa3u MCXKAY BCINYHNHAMU. q)yHKHI/Iﬂ 1 TpeHaH{epI)I TS (3aBUCUMOCTEN q)yHKHI/IOHaHI)HI)Ie
YCTHOI'O CHETA. |33aBHCHMOCTH.
68 Crioco0s! 3a1anust PyHKIHH 1 IIpoekTop, Onucei6ams TIOHATHS: 3aBUCUMOM 1
' npe3eHTalus. |HE3aBUCHMOM MEPEMEHHBIX, (yHKIIUH,
69 Crnioco0nl 3a1anust QyHKIUU 1 Pasnarounsii  |2PTYMCHTA (ynximm; criocobbt sanaHus
- MaTepHa ¢bynkunu. @opMyIMpOBAThH ONPEIEICHUS:
TH Ol HUST QYHKIIUU TH
70 I'paduk dyaxmm 1 ITpoekTop, obac omnpeaene (ymxmmn, obnac
. npesenrars. | SHAICHHHA ¢yHkuuu, rpadpuka GyHKINY,
~ | JTMHEWHOM KLU, IPAMOM
el I'paduk dyaxmm 1 Paznarounerit (pynKumm, np
: Marepran PONOPIMOHATIBHOCTH.
72. |Jluneiinas ¢pynkuus, e€ rpaduku cBolicTBa 1 Beucnams suatenne Gynium no
: ’ Ipoexrop, 3aIaHHOMY 3HAYEHUIO apryMEHTA.
73. |/Inuneiinas Qpynkuus, e€ rpaduky cBOHCTBA 1 Npe3eHTalMA. | CocTaBisTh TaOIULIbI 3HAUEHUN (QYHKIUH.
74 Jluneiinas QyHkuus, e€ rpaduku cBoiicTBa 1 Tpenaxépsi wist | CTPOUTH rpauk QyHKIHH, 32 1aHHON

YCTHOTI'O CUETA.

tabnnyHo. 1o rpaduky dpynxnumy,




SIBJISIFOLIEICSL MOJICIIBIO PEATIbHOTO TpoIiecca,
OTPEEINATh XapaKTEPUCTUKH 3TOTO

. N . PazpgaTounsriit .
75. |Jluneiinas ¢pyHkuus, e€ rpaguku cBoiicTBa 1 MATEDHAT nporecca. CTpouts rpaduk TUHEHHON
pua. (GYHKLIMU ¥ IPSIMOI NPONOPIUOHAIBHOCTH.
OnuchIBaTh CBOWCTBA 3TUX (QYHKINN
AM,
IToBTOpeHue u cucremaruszanus y4eOHOro . |O600mHUTE NPHOOPETEHHBIE 3HAHUS, HABBIKU
76. 1 pa3aaToYHbIN ’
MaTepuaia. MaTepHan Y yMEHUs 10 TeMe «DyHKIUI».
. |Hayuutbcs npumMeHsTh NpUOOPETEHHbIE
Koumponvnas paboma Ne 6 no meme PazpgaTounsrit i p probp .
17. 1 3HAHUs, YMEHUS, HABbIKH, B KOHKPETHOU
«@DynKyua» MaTepual.
JESITCIIBHOCTH.
I'maBa IV. CucreMbl JIMHEHHBIX ypaBHEeHUIl ¢ AByMs nepeMeHHbIMU. (19 yacoB)
78. |YpaBHEHHUs ¢ ABYMs IEPEMEHHBIMU 1 IIpoekrop, IIpusooums npumepwvl. ypaBHEHUS C ABYMS
OpEe3CHTAlMs.  |[IepEMEHHBIMU; JUHEHHOIO ypaBHEHUS C
79. |YpaBHEHHUs ¢ ABYMs IEPEMEHHBIMU 1 Pazmarounblii  |ABYMs IEPEMEHHBIMH; CUCTEMBI IBYX
MaTeprall. JIMHEMHBIX YPAaBHEHUH C IBYMsI
80. |/IuHeliHOe ypaBHEHME C IBYMs IIEPEMEHHBIMU 1 IIpoekrop, HEPEMEHHBIMHA; PCATIBHBIX IIPOLECCOB, I
u ero rpaduk npe3eHTanus.  |KOTOPBIX YPABHEHHE C IBYMS [IEPEMEHHBIMU
81. |J/IuHeiiHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU 1 HWJIM CUCTEMAa YPABHEHUU C IBYMA
U ero rpaduk Pa3fnaTounblii  |NEPEMEHHBIMU SBJISIOTCS MATEMATHYECKUMU
82. |/ImHeliHOe ypaBHEHME C IByMs IEPEMEHHBIMU 1 MaTepHail. MOACIIAMH.
¥ ero rpaduk Onpenensrs, ABASETCS JIU Tapa Yuces
CucTeMbl ypaBHEHHUI! € IByMS IIEPEMEHHBIMHL. PCIICHUCM TAHHOT'O ypaBHCHUS € IBYMS
83. |['padudueckuii METOM peIIEHHsT CHCTEMBI IBYX 1 I[Tpoekrop, TICpEMCHHBIMH.
JIMHEHHBIX YpaBHEHUH C IByMs npesentaus. | POPMYIUPOGAMY!
IepEMEHHBIMH onpeoeneHus: PelICHUs] ypaBHEHUS C IByMsI
Cucrembl ypaBHEHUH C IBYMSI IEPEMEHHBIMH. [ICPECMEHHBIMHU, 1TO SHAYUT PCLINTD
84. |Tpaduuecckmii MCTO peIICHHA CHCTEMBI IBYX | 4 Pasnatoumpri |YP@BHEHNE C IBYMs MEPEMEHHBIMHU; TpaduKa
JUHEHHBIX YpaBHEHUH C IBYMS MaTepual. YPaBHCHIA € ABYMi HEPEMCHHBIMU,
MepeMeHHbIMHU JUHEHHOTr0 ypaBHEHUS C IBYMS
CucremMbl ypaBHEHUH € ABYMS [TE€PEMEHHBIMHU. TICPCMCHHBIMH, PCILCHUS CHCTCMBI
85. |I'padmueckuii MeTos pelIeHHUs CUCTEMBI JBYX 1 Paznartounpryi  |YPABHCHHH C IBYM: ICPEMCHHBIMI,
JIMHEWHBIX YPABHEHUH C ABYMsI MaTepuall. ceoucmed ypaBHCHUN C JIByMA
IIEPEMEHHBIMU I;epeMeHHHMH' . .
= = nucvligams: CBOMCTBA rpauka JINHEHHOTO
86. |Pemenue cuctem TMHENHBIX YpaBHEHUN IIpoektop, pad -
1 YpaBHEHHUS B 3aBUCMOCTH OT 3HAaYEHH

METOJ0M ITOJACTaAaHOBKH

NpEe3CHTALHSL.




87. |Peuienue cucteM JTMHEWHBIX YpaBHEHUN 1 K03 uUIMeHTOB, TpadUIECKUil METOT
METOJIOM MOJCTAHOBKH pEIIeHUs CUCTEMBI IBYX YPaBHEHHI ¢ IBYMsI

88. |Pemienue cucrem JIMHENHBIX YpPaBHEHUI 1 IIEPEMEHHBIMH, METO MTOJCTAHOBKHA U METO/I
METOJIOM CIIO’KEHUS CJIOKEHHS JIJIsl pELICHUSI CUCTEMBI ABYX

89. |Pemienue cucrtem JUHEHHBIX YpaBHEHUI 1 Pa3marounplii  |JIMHEHHBIX ypPaBHEHUH C IBYMs
METOJIOM CJIOKEHUS Marepuai. MePEMEHHBIMH.

90. |Pemienue cucrtem JUHEHHBIX YpaBHECHUN 1 Cmpoump rpaduK IMHEHHOrO yPaBHCHUS C
METOJIOM CIIOYKEHUS JBYMsI IepeMEHHBIMU. Periath cuctemsl AByX

91. |Pemenue 3a7a4 ¢ MOMOIIBIO CUCTEM 1 [Ipoexrop, JNIMHEHHBIX YPAaBHCHUH C IBYMS
JMHEHHBIX YPaBHEHHH npeseHtaiys.  |UICPCMECHHBIMH.

92. |Pemenue 3a1a4 ¢ MOMOIIBIO CHCTEM 1 Pasjatounpii |/ €4/amb TEKCTOBEIC 3a/a'H, B KOTOPBIX
JIMHEIHBIX ypaBHEHHi MaTepua. CHCTEMa JIBYX JIMHEHHBIX YPABHEHHUH € N1BYMS

03. |PemeHue 33124 C IOMOILBIO CUCTEM 1 Tpenaxképs s | TCPCMCHHBIMU SBIHICTCS MATCMATHICCKON
JIMHEHHBIX ypaBHEHHUH yCTHOrO cuéra, |MOACJBIO PEATIEHOTO HpoLecea, n

94, |Permenne 3a1a4 ¢ MOMOIIBIO CHCTEM WHTEPIPETUPOBATH PE3YNIHTAT PEIICHUS
JIMHEUHBIX YPaBHEHUN CHCTCMBI

. |O600muUTH MPUOOPETCHHBIC 3HAHWSI, HABBIKU

95. |l[loBTOpEeHME U CUCTEMATH3AIHS YICOHOTO PazpgaTounsrit o

P—— 1 MaTepHaL. 1 MEHU 110 TeMe «CucTeMbl TUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMI.
96 Konmponsnaa paboma Ne 7 no meme [— HayuuThcst npuMeHsATh NpuoOpEeTeHHbBIE
" |«Cuctembl JTHHEHBIX YPABHEHMH ¢ IBYMS 1 MaTepuaT 3HaHMS, YMEHHUsI, HABBIKH, B KOHKPETHON
nepeMeHHbIMH) JIeATEITbHOCTH.
IloBTOpEeHuUe U cucTemMaTu3anus yueoHoro marepuaja. (6 4.)

97. |YnpaxHeHHs 71 TIOBTOPEHUs Kypca 7 1 JlaTh BOBMOXKHOCTh yYalTUMCS: IPOBOIUTH
KJlacca HCCJIEI0BAHUS CBSA3aHHBIE C U3yUYEHUEM

98. |YmpaxHeHus Ui HOBTOPEHUs Kypcea 7 1 Tpenaxépbl [uist |CBOMCTB QYHKIUM, B TOM YHUCIIE C
KJlacca YCTHOTO CY€Ta. |MCIIOJIL30BAHUEM KOMIILIOTEPA; HA OCHOBE

99. |YmpaxHeHus [ MOBTOPEHUS Kypca 7 1 rpaMKOB U3YYEHHBIX QYHKIMA CTPOUTH
KJlacca Oosee crnoxHbIe rpaduKH, 0CO3HABATD

100. |YnpaxHeHus sl HOBTOPEHUs Kypea 7 1 3HaYEeHNE MaTEMaTHKH I ITOBCEIHEBHOMN
Kjacca JKU3HU YETIOBEKA.




ITonBecTr UTOTHU MO BBINOIHEHHUIO
HPOEKTHBIX paboT. [Ipennonaraemble TEMBI:
1.CpaBHeHUs 10 MOAYIIIO.

101. |YupaxHeHus it TOBTOPEHUS Kypca 7
P a p P 1 2.ANMKBOTHBIE TpOOH.
KJ1acca .
3.TaliHbl IPOCTHIX YUCEN.
4 Marematudeckue hOKYCHI.
5.Urpsl u cTparerust.
O6001TUTH TPUOOPETEHHBIC 3HAHUS, HABBIKH
102. Pazpgatounsiit (v ymenus 3a 7 kiacc. Hayuutbest npuMeHsITh
HToroBast KOHTpOJIbHAsE paboTa Ne§ 1 A M i p
MaTepHail. pUOOpETEHHbIC 3HAHUS, YMEHUS, HABBIKH, B
KOHKPETHOMU JESATEIbHOCTH.
IloypouHoe njiaHupoBaHue 1no ajaredope B 8 Kiaacce
No Jlatbl Jomaruee
ypoKa Coneprkanue Kon-Bo MPOBEACHIS | OGopy/oBanue OcHoBHbIE BUIbI YYEOHOH 1€ATEILHOCTH
(pa3nenbl, TEMbI) 4acoB YY)
wiad | (akt
I'aaBa |. PanmonasibHble BhIpakeHusi. (44 yacoB)
1. |(PamumonanbHBIC IPOOH 1 IIpoekTop,
MIPE3EeHTALINS.
2. Panmonansubie 1pobu 1 Tpenaxépol 1ist
YCTHOT'O CUETA.
3. |OcHOBHOE CBOWMCTBO paliiOHAIBLHON Ipodu 1 [TpoexTop,
MIPE3ECHTALINSL.
4. |OcHOBHOE CBOMCTBO paIlMOHATBHON JpooU 1 Pacnoznasams nienvie parmoHaibHbIC
BBIPaKECHMUS,
5. |OcHOBHOE CBOWCTBO PaLlMOHATIBLHOM IpoOH 1 Pasgatounbil | 1poOHBIE paliOHATBHBIE BBIPAKEHUS,
Marepual. MPUBOAUTH IPUMEPHI TAKUX BBIPAKEHUM.
6. |CnoxxeHue v BRIYUTAHUE PALTMOHAIBHBIX 1 [Ipoexrop,
po0elt ¢ OJTMHAKOBBIMH 3HAMEHATEIISIMHU TIPE3CHTAIIHSI.
7. |CnoxxeHue ¥ BBIYUTAHUE PALTMOHAIBHBIX 1 Dopmynuposams:
)1p06e171 C OAVMHAKOBBIMH 3HAMCHATCIIIMU Paznarounnin OnpeaeﬂeHuﬂ:
8. CnoxxeHue ¥ BBIYUTAHUE PALTMOHAIBHBIX 1 MaTepuai panroOHaJIbHOT'O BBIPpAKEHUA,
npo0Oelt ¢ OTMHAKOBBIMH 3HAMEHATEIISIMU AOITyCTUMBIX 3HAYCHHUM IICPCMCHHOM,




9. |CnoxxeHue ¥ BBIYUTAHUE PALTIOHAIBHBIX
npobeii ¢ pa3HBIMU 3HAMEHATENIIMU IIpoekrop,
10. [CrnoxeHue U BHIYUTAHUE PALIMOHATBHBIX Ipe3eHTaIus.
npobeii ¢ pa3sHBIMU 3HaMEHATeNIIMU
11. [CnoxxeHue U BBIMUTAHUE PALIMOHATIBHBIX .
o PaznmaTounsrit
npo0eit ¢ pa3HBIMU 3HAMEHATEIISIMH MaTepuan
12. [CnoxxeHue U BBIMUTAHUE PALIMOHATIBHBIX
npobeii ¢ pa3HBIMU 3HAMEHATEIISIMU
13. [CnoxxeHue U BBIMUTAHUE PALIMOHATIBHBIX PazpgaTounsrit
npo0eit ¢ pa3HBIMU 3HAMEHATEIISIMH Marepuail
14, |ChoxeHue v BEIYMTaHUE PALIHOHATBHBIX PazngaTounsrit
npobeii ¢ pa3sHBIMU 3HaMEHATENIMU MatepHa
15. (KonTpouabHasi pabora Ne 1 mo reme Paznarounbii
«PanuoHaJibHbIe TIPOOW) MaTepual.
YMHOXEHUE U JIeJIEHUE PAllMOHAIBHBIX
16. npo6eit. Bo3BeneHne pannoHaibHOM 1podu B [TpoexkTop,
CTENEHb pE3CHTALINS.
YMHOXKEHUE U JETIEHUE PAllMOHAIBHBIX Tpenaxéppl 1t
17. npoOeii. Bo3BeneHue palinoHaabHOM 1podu B YCTHOT'O CU€Ta.
CTENEHb
YMHOXEHUE U JICTICHUE PAIlHOHATBHBIX
18. npob6eii. BozBenenue parmoHansHOM 1poou B
CTEIICHb Pa3zgarounsrii
YMHOXEHUE U JIeJIEHHUE PAllMOHAIBHBIX MaTepuain
19. npoOeit. Bo3BeneHne painoHaibHOM 1podu B
CTENEHb
ToxnecTBeHHbIE IPe0Opa3OBaHUs IIpoexTop,
20. |palMOHANBHBIX BBIPAXKEHUN MIPE3EeHTALINS.
Tpenaxé€prl s
YCTHOT'O CUETA.
21. |ToxnmecTBeHHBIEC TPEOOPA3OBAHMS Paznarounbrit
palMOHANbHBIX BBIPAKEHUN Marepuail
22. |ToxnmecTBeHHBIEC TPEOOPA3OBAHMS Paznarounbrit
palMOHANbHBIX BBIPAKEHUN Marepual.
23. |ToxnecTBeHHbIe TpeoOpa3oBaHUS Tpenaxéprl s

palrOHAJIbHBIX BI)Ipa)KeHI/Iﬁ

YCTHOT'O CUETA.

TOXIECTBEHHO PAaBHBIX BBIPAKEHUN,
TOX/IECTBA,

PaBHOCHUJIBHBIX ypaBHeHHﬁ,
PalMOHAILHOTO YPaBHEHHUS,
CTCIICHU C HYJICBBIM ITOKA3aTCJICM,
CTETICHH C LIEJIBIM OTPUIATEIbHBIM
MIOKa3aTeleM,

CTaHJapTHOTO BHJIA YKCIIA,
00paTHON IPONOPITUMOHATTEHOCTH;

c6oticmea: OCHOBHOE CBOMCTBO pallMOHaIbHON
apobu,
CBOMCTBA CTEIIEHU C O CJIBbIM ITOKA3aTCIIEM,

. k.
ypaBHEHUM, QYHKIUH Y = —;
X

npasuia:
CII0KEHUS,

BbIYUTAHUA,

YMHOXXEHUS,

JieTIeHus1 Apooeid,

BO3BEJICHUS ApOOU B CTETICHB;

Yycaosue paBeHCTBa ApoOu HYIO.

/loxa3vieams CBOMCTBA CTEIIEHU C LIEIBIM
IOKa3aTeJIeEM.

Onucvieamsv rpadUUECKUN METOJ] PEIICHUS
YPaBHEHUH C OJHOU NIEPEMEHHOM.

Ilpumensms OCHOBHOE CBOMCTBO
parMoHATBHOM IPOOH TSl COKpAIIIEHHUS
U peoOpazoBaHust Jpooeit.

[TpuBOoAUTE 1pOOH K HOBOMY (00I1IEMY)
3HAMEHATEJIIO.




24. |ToxnaecTBeHHBIE IPEOOpPa3OBaHUS Paznarouneiin
palMOHAIBHBIX BBIPAKEHUN Marepuan
25. |ToxnmecTBeHHBIC IPEOOpa3OBaHUS Paznarouneri
palOHAIbHBIX BBIPAKEHUN MaTepuanl
26. |ToxxmecTBeHHBIC TPEOOPA3OBAHMS Pa3zgaTounsrii
palMOHAIBHBIX BBIPAKEHUN Marepuan
27 KonTpoabHasi padora Ne 2 o teme: PasnaToumbit
«ToxnecTBeHHBbIE TPEOOPA3OBAHUSA
. MaTtepuanl
PALMOHAJIBHBIX BbIPAKEHUI»
28. |PaBHOCHIIbHBIE YypaBHEHU. PanlnoHanbHbIE [IpoekTop,
YpaBHEHUS MpEe3EHTAaLHS.
29. |PaBHOCHIIbHBIE YypaBHEHU. PanlnoHanbHbIe Paznarounbri
ypaBHEHUs MaTepHal.
30. |PaBHOCHIIbHBIE YpaBHEHUA. PanlnoHanbHbIE Paznarounbri
ypaBHEHUs MaTepHal.
31. |CremneHb C LEIBIM OTPUIIATEIHHBIM IIpoexrop,
MIOKa3aTeleM MIPE3ECHTALINSL.
32. |Creness C LEIbIM OTPULATEIBHBIM [IpoexTop,
MOKa3aTesIeM MIpE3EHTalHS.
33. |CreneHsb ¢ 1eabIM OTpULATEIbHBIM
MOKa3aTeyieM
34. |CreneHb C LeIbIM OTPULIATETBHBIM PazpgaTounsrit
MOKa3aTesIeM MaTepuall.
35. |CBoMCTBa CTEIEHH C IIENBIM ITIOKa3aTeIeEM TpeHamépH U
YCTHOTI'O CU€Ta.
36. |CBoiicTBa CTENEHHM C LIEJIBIM MIOKa3aTeIeM
37. |CBoiicTBa CTENEHHU C LIEJIBIM MIOKa3aTeneM [Ipoekrop,
MPE3EHTALIHS.
38. |CBoiicTBa CTENEHHU C LIEJIBIM MIOKa3aTeneM
Pa3zgaTounnrit
39. |CBoiicTBa CTENEHHU C LIEJIBIM MIOKa3aTeneM Mmarepuall.
40. [IpoexTop,mnpese

OyHkuua Yy = 5 u e€ rpaduk
X

HTanus.

Haxomuthk cymmy, pa3HOCTB, IPOU3BECHHE U
4acTHOE JpoOei.

BEINIOTHATE TOXAECTBEHHBIEC TPEOOPA30BAHUS
palMOHAIBHBIX BBIPAKECHHIA.

Pewamw ypaBHEHUs C IEPEMEHHON B
3HaMeHaTeNe IpoOu.

Ilpumensims CBOMCTBA CTEIEHU C IEIBIM
rokasareseM Jisl peoOpa3oBaHus
BBIPXKEHUM.

3anucvieams 4nucaa B CTaHAAapTHOM BHAC.

Buvinonname noctpoeHue u urenue rpaduka

k
bynxHN Yy = %




k " &
4l. Gynkuus Yy =— u e€ rpagux 1 Paznatounbit
X Marepuall.
k N Tpenaxépsnr st
42. Oyukuus Y =— u e€ rpaduk 1 P oL
X YCTHOTO CU€Ta.
k " i
43. ®dyukuus Yy = — u eé rpaduk 1 Paznatoumbit
X Marepuall.
44 KonTpoabHasi padora Ne 3 no teme: PasaTouHbii HayuuTbcst npuMeHsATh NpuoOpeTeHHbIE
" |«PanuoHaJibHbIe yPABHEHU» 1 MATeDHAT 3HaHUS, YMEHHUSI, HABBIKU, B KOHKPETHOMN
pra. NESITEILHOCTH.
I'nasa Il . Kpaaparublie kopuu. JleiicTBUTeIbHBIE YHCIA. (25 yacoB)
— 7
45 dDyEIKHI/Iﬂ y=X 1 [Ipoexrop,
u e€ rpaduk Npe3eHTalus. Onucvléamsp. TOHITUC MHOKECTBA,
T 2 P ——3JIEMEHTa MHO>KECTBA,
. HKIUS Y = a3/1aTOYHBIN
YHIIL y 1 a CII0COOBI 3aJTaHUs MHOKECTB;
u e€ rpadux MaTepual.
D > T N MHOXECTBO HATYPaJIbHBIX YHCEIL,
= €HaXKEPBI 111
41. y{{KHHH y=x 1 p p . A MHOKECTBO LEJIBIX YUCEII,
CTHOTO cuéTa.
1 e€ rpagux _ Y MHO’KECTBO PaIlMOHATIBHBIX YHCE,
48. KBaHpaTHHf’ KOpHH. AprdmeTHHecKuii 1 Ipoexrop, MHOKECTBO JICCTBUTEIIBHBIX YHCEII U CBS3H
KBa/PATHDIN KOPCHb NPCSCHTANNA. |\ 1esx Ty STHMHU YHCTOBBIME MHOKECTBAMUY;
2
49. |KBagparubie kopHH. ApudmeTndecKuit 1 Pa3natounblil  |opgsy MEKILY GECKOHEUHBIMH IeCATHUHBIMU
KBaJpaTHBI KOPEHb Marepua. JPOGSIMHE 1 PALHOHATBHBIME
b
50. |KBaapartubie kopHH. ApudMeTHIeCKUit 1 Tpenaxéppl 1ist MPPALHOHAIBHBIMA YHCIIAMH.
KBaJpaTHBI KOPEHb YCTHOTO cuéra
51 MHO)KGCTBO " €T0 DJICMCHTHI 1 HpOGKTOp, PacnogHagamb an;I/IOHaJIIaHI)Ie u
[IPE3CHTALNA..  |yppalliOHAIbHbIE YUCIIA.
52. |MHOXeCTBO U €ro JJIEMEHTHI 1 Tpenaxépst st |[IpUBOAUTE IPHUMEPHI PAIIMOHATLHBIX YHCET U
YCTHOTO CYETA. |MppariOHaIbHBIX YHCEIL.
53. |[ToamuO)kecTBO. Oneparuu Haj 1 [Ipoexrop,
MHOXECTBAMH Ipe3eHTalys.  |3anuceiéams ¢ TOMOIIBIO GOPMYIT CBOMCTBA
54. |[TonmuHO)kecTBO. Oneparuu Haj 1 Pasgmarounslii  |IeHCTBHI ¢ ACHCTBUTEILHBIMH YHCIIAMH.
MHOKECTBAMH Marepual.
55. |YucinoBele MHOXKECTBA 1 IIpoexrop, Dopmynuposams:
Npe3eHTalys.  |ONpeoeienus:
56. |YuciaoBrle MHOXKECTBa 1 Pasmatounpni  |KBaAPaTHOI'O KOPHs M3 9MCIIA,

MaTepual.

apI/I(I)MCTI/I‘-ICCKOFO KBaApPAaTHOI'O KOPHS U3




57. |CsoiicTBa apuMETHIECKOTO KBaIPATHOTO 1 IIpoexrop, qucia,
KOpHS MIpE3CHTALMS PaBHBIX MHOKECTB,

58. |CoiicTBa apu(METHIECKOTO KBaIPATHOTO 1 IIOJAMHOYKECTBA,

KOpHs PazngaTounbrii  |II€pECEYCHUS MHOXKECTB,

59. |CaoiicTBa apu(pMETHUECKOTO KBaIPaTHOTO 1 Marepuai. 00bEeIMHEHNS MHOKECTB;
KOpHS Tpenaxé€psl s X

60. |CaoiicTBa apu(pMETHIECKOTO KBAJAPATHOTO 1 YCTHOTO cuéra |ceolcmea: (GyHKIMHE Y = X°, apuPMETHIECKOTO
KOpHs KBaJIPATHOTO KOPHsI, QyHKIUHU Y = Jx.

61 TO)KIleCTBevHHHe npeobpasoBaHus ITpoekTop, Jloka3bpIBaTh CBOMCTBA apU(PMETUUECKOTO
BBIPAKECHUM, COAEPKALLUX KBaJPATHBIE 1 NpesenTans KBaJPaTHOI'O KOPHS.

KOpHH Cmpoums rpaduku GQyHKIUN Y = X’ u y= Jx.

62. TO)KHGCTBGUH HBIC PEOOPasOBaHH IIpumensams OHATHE APHPMETUIECKOTO
BBIPAXKEHUI, COAEPIKALUX KBaJIPATHbIE 1 Pasjiarousii | KBAAPATHOIO KOPHS AT BBIHCICHHS
KOpHH MaTepuail. 3HAYEHUI BBIPAKECHUU.

63. TO)KI[GCTB@UHHI)IG peoOpa3oBaHus VApouyams BHpPaRCHES, COICPKAIIHE
BBIPAXKEHUI, COAEPIKALUX KBaJIPATHbIE 1 apH(bMETHYECKIE KBa/PATHBIE KOPHH.

KopHH Pewate ypaBHEeHMUS.

64. TO)KﬂeCTBevHHHe npeobpasoBanms CpaBHUBATh 3HAUECHUS BBIPAYKEHUI.
BBIDAKCHUH, COACPIKAIINX KBAIPATHBIC 1 BhINonHATE NpeoOpa3zoBaHKe BHIPAKEHUH ¢
KOpHH TpeHa)KépLI a1 |TIPUMCEHCHHUCM BbIHCCCHMSA MHOXKHMTCIIA U3-110/1

65. TO)KHGCTBGVHHHG npeobpasoBanms YCTHOTO cuéTa. |3HAKA KOPHsI, BHECEHHS MHOKHTEJIS MO/ 3HAK
BBIPAKECHU, COAEPIKALUX KBAJAPATHBIC 1 KOPHSL.

KOpHH BeinonHATe 0cBOOOXKIEHHE OT
66. |PyHKUuA Y= N rpaduk 1 ITpoekrop, MPPaLMOHATILHOCTH B 3HaAMeHaTele Apoou,
Npe3eHTaIMs.  |aHaJIU3 COOTHOIIEHUH MEKIY YUCIOBBIMU
67 o — Jxncs MHOXECTBAMU U UX 3JIEMEHTAMH
VHKIUSL Y =+/X U e€ Tpaduk 1
Pa3zgarounsrii
68. |®Oynkuus y= xmes rpaduk 1 MaTepHal.
69 KonTtpoabnas pabora Ne 4 nmo reme: PasaTouHeii HayuuTtbcs npuMeHsTh NMPUOOPETEHHbIE
" |«KBagparHble KOpHH. lelicTBUTE/IbHbIE 1 T — 3HAHUS, YMEHUS, HABBIKH, B KOHKPETHOM
YU CIID) JIEATEIbHOCTH.
I'masa III. KBagpatHbie ypaBHeHus. (26 yacoB)

70, KBagpartusie YPaBHEHHSL. Pemenne HenmomHbIx 1 [Ipoexrop, Pacnoznasame n IPHBOZHITE IPUMEPEL

KBaJPATHBIX YPaBHEHU MpE3EHTAlMs.  |KBaApaTHBIX YPABHEHUW Pa3IMYHBIX BUI0B




KBanpathsle ypaBHeHUS. Penienne HEMOIHBIX

Tpenaxéppl 1ist

71. . 1 N
KBaJPATHBIX YPaBHEHU YCTHOTO CUETa.
29 KBanparnsle ypaBHeHus. Pelenne HemoaHbIx 1 Pa3aro4nbIii
" |KBaJIpaTHBIX YpaBHEHUI Marepua.
73 ®opMyita KOpHEH KBAaPATHOIO YPaBHEHUS 1 IIpoexrop,
' MIpe3eHTaIIS.
74. |Dopmyina KOpHEN KBaIpaTHOIO YpaBHEHUs 1
75. |Popmyia KOpHEN KBaJpaTHOTO YPaBHEHUS 1 PasaTounbli
_ Marepua.
76. |Popmyna KOpHEN KBaIpaTHOTO YPaBHEHUS 1
77 Teopema Buera 1 IIpoexTop,
' Mpe3CHTalMsI.
78 Teopema Buera 1 Tpenaxepsnl mist
' YCTHOT'O CUETA.
79 Teopema Buera 1 Paznarounsin
' MaTepHall.
80 Konumponvnasa paboma Ne 5 no meme 1 Paznarounsii
" |«Keadpammnuie ypasnenusny MaTepHual.
81. |KBanparHblii TpéxuseH 1 [Ipoekrop,
IIpe3eHTaLs.
82. |KBamgpaTHbIil TpEXWICH 1 Pa3zgarounnrit
MaTepHal.
83. |KBanparssblil TpéxuseH 1 [Ipoekrop,
IIpe3eHTaLs.
84. |Pemenue ypaBHEHUN, CBOAAIIMXCS K 1 [Ipoexrop,
KBaJPATHBIM YPABHEHUSIM NpEe3eHTalUs
85. |Peuienue ypaBHeHUl, CBOAAIIMXCS K 1
KBaJPAaTHBHIM YPaBHEHUSIM
86. |Pemienue ypaBHEHUI, CBOASAIINXCA K Ny
1 Pa3zpaTounsriii
KBaJPAaTHBIM YPaBHEHUSIM
" Marepuan
87. |PeuieHue ypaBHEHUMN, CBOASAIIMXCS K 1
KBaJPAaTHBHIM YPaBHEHUSIM
88. |Pemienue ypaBHEHUMN, CBOASAIIMXCS K 1

KBaJPATHBIM YPABHEHUSIM

(MONHBIX, HETIOIHBIX, PUBEIEHHDIX ),
KBaJPaTHBIX TPEXUICHOB.

Onucvieamsv B OOIIEM BUJIC PEIICHUE
HETOJIHBIX KBaIPATHBIX YPaBHEHUMH.

Dopmynuposamy.:

onpeoeneHusL:

YpaBHEHUS IIEPBOM CTENICHH,

KBaJIpaTHOTO ypaBHEHMUS;

KBaJPAaTHOI'O TPEXUIICHA,

JTUCKPUMHUHAHTA KBaIPATHOTO YpaBHEHUS U
KBaJpaTHOI'O TPEXWICHA,

KOPHSI KBaJpPaTHOTO TPEXUIICHA;
OMKBaJPaTHOTO YpaBHEHUS,

C60Uicmea KBaJpaTHOTO TPEXUIICHA,;
meopemy Buera u o0paTHyo el Teopemy.

3anucvieams 1 10Ka3bIBaTh HOPMYILYy KOPHEH
KBaJJpaTHOT'O YpaBHEHUSI.

HccnenoBaTh KOJIMUECTBO KOPHEH
KBaJPaTHOT'O YPaBHEHHUS B 3aBUCIMOCTH OT
3HaKa ero JUCKPUMHUHAHTA.

/[oka3zvieams meopembi:

Buera (mpsimyto u o6patHyo),

0 Pa3JIOKEHUH KBAJIPATHOTO TPEXUICHA HA
MHOXHTEJIH, O CBOMCTBE KBAaJAPATHOTO
TpEXWIEHA C OTPULATEIbHBIM
JUCKPUMUHAHTOM.

Onucvieams Ha TpUMEPAX METOJL 3aMEHbI
IIEPEMEHHOM IS PEIICHNS] YPAaBHEHH.




89 ParmonanbHble ypaBHEHHUS KaK

" |MaTreMaTHYeCKHe MOJAENHU pealbHbIX 1 Haxooums xopHU KBaJIpaTHBIX YpaBHEHUN
CUTYaluil [Ipoekrop, pa3IMYHbIX BUJIOB.

90 PanmonanbHble ypaBHEHUS KaK npesenramus.  |[Ipumensarts Teopemy Bueta u oGparnyto eit

" |MareMaTH4eCKHE MOJAEIHU pealbHbIX 1 TEOpeEMY.

CUTYaIuit BhImonHATE pa3iiokeHrue KBapaTHOTO
91 PauvonansHbIe ypaBHEHHS Kak TPEXUICHA HA MHOKHTEIIH.

" |MareMaTH4eCKHe MOJEIU pealbHbIX 1 HaxonuThs KOpHM ypaBHEHUH, KOTOpBIE
chyaqu;I CBOJSTCS K KBaJIpaTHBIM.
PanmonaneHble ypaBHEHUS Kak o

92. Pasnarounsii |-
MaTEMAaTUUECKUE MOJIEITA PEATbHBIX 1 MATEDHAL OCTaBJIATH KBAAPATHBIC YPABHCHHUA U
CUTYyali pHa. YpaBHECHUA,

03 PanmonanbHble ypaBHEHHS KaK CBOJAIMUCCA K KBaAPATHEIM,

* |Maremarnueckue MO peanbHBIX 1 SBIIAIOIIMECS MAaTEMAaTUYECKUMU MOJICTISIMU
CHTYaILHit peanbHbIX CUTYalU
PannonanbHble ypaBHEHUsI KaK

94. P [Ipoexrop,
MaTeMaTHYECKHUE MOJIEIH PeabHbBIX 1
. pe3eHTAlIUS.
CUTYyaluil
. |HayuuTbcst mpUMEHSITh MPUOOPETEHHBIC
95. |Konmponwvuas paboma Ne 6 no meme Paznarounsii i P pPHObp N
. 1 3HAHUA, YMEHUS, HABBIKU, B KOHKPETHOM
«IIpumMeHeHUe KBA/IPATHBIX YPABHEHMI» Matepual.
JIESITEJIbHOCTH.
IloBTOpEeHue U cucTemaTu3anus yueoHoro marepuaja. (7 4.)
96. |YmupaxueHus JJIs TOBTOPEHUS Kypca 8 1 M O6001UTH TPHUOOPETEHHBIC 3HAHUS, HABBIKU U
KJjlacca yMeHHUsI 3a 8 Kiacc.
97. |YnpaxHeHHs 715 TIOBTOPEHUs Kypca 8 1 M HayuuTbcs npuMeHATh NpuoOpeTeHHbIE
KJjlacca 3HAHUS, YMEHUS, HaBbIKH, B KOHKPETHOU
98. |YmpaxHeHHUs AJs IOBTOPEHHUs Kypca 8 1 M TESITEIIbHOCTH.
KJjlacca
99. |YmpaxHeHHs 17 OBTOPEHUs Kypca 8 1 M
KJjlacca
100. |YnpaxHeHus U1 IOBTOPEHUs Kypca 8 1 M
KJjlacca
101. |YnpaxHeHus U1 IOBTOPEHUs Kypea 8 1 M
KJjlacca
102. Pa3znarounsrit
Hrorosasi koHTpoIbHasi paboTa Ne7 1 A
MaTepual.




IToypouHoe niianupoBaHue 1o ajaredpe B 9 kiacce

Ne JlaTel
ypoka Conepxanne Kox-so MPOBCACHUS O6opynoBanue OcHoBHbIe BubI yueOHOH AesTenpHOCTH (YY)
(pa3zenbl, TEMbI) 4acoB
wiad | Qakr
I'nasa |. HepaBencrBa. (20 4yacoB)
1. |YucnoBbie HEpAaBEHCTBA 1
Ipoexkrop, Pacnosnasame v NpUBOAUTE TIPUMEPHI YUCIOBBIX
2. |YucinoBble HEPABEHCTBA 1 IpE3eHTAlIUS. HEPABEHCTB,
_ HEPABEHCTB C IEPEMEHHBIMH,
3. |1ucnosbie HepaBeHCTBA 1 TpeHa)KePBI_Fﬂﬁ JIMHEHHBIX HEPABEHCTB C OJTHOM MMEPEMEHHOM, IBOWHBIX
YCTHO T0 cuéTa. HEPABEHCTB.
4. |OcHOBHbIE CBOMCTBA YHUCIOBBIX HEPABEHCTB 1 IIpoexrop,
IIPC3CHTALNA. Dopmynuposamy:
5. |OcHOBHBIE CBOICTBA YMCIIOBBIX HEPABCHCTB 1 Pa3znarounsrit onpeoenenus.; CPaABHEHUS JIBYX YUCE,
MaTepHUal. pellleHus] HEPaBEHCTBA C OJTHOM MepeMEHHOMH,
6. CrnosxeHue 1 yMHO)KEHUE YHCIOBBIX TpoexTop, PaBHOCUJILHBIX HEPABEHCTB,
HepaBeHCTB. OLleHUBaHUE 3HAYECHUS 1 pC3CHTAIIA. pELIEHUs] CUCTEMbI HEPABEHCTB C OJHOM MEPEMEHHOM,
BBIPAXKCHHS 00J1aCTH OTpeIeTICHUS BHIPAKECHHUS;
CroxeHue 1 YMHOKEHUE YHCIIOBBIX
I HepaBeHCTB. OLleHNBaHUE 3HAYEHUS 1 c6oticmea YUCIOBBIX HEPABEHCTB,
BBIPAKCHUS Paznarounsrit CJIOKEHHSI 1 YMHOXKEHHS YNCIIOBBIX HEPABEHCTB
CnoxxeHue 1 yMHOKEHUE YHCIIOBBIX MaTepuain
8. HepaBeHCTB. OLeHUBaHUE 3HAYECHUS 1 /[oka3vleamp: CBOWCTBA YHCIOBBIX HEPABEHCTB,
BBIPAKCHHS TEOPEMBI O CIIO)KEHUU U YMHOKEHUHU YHCIIOBBIX
9. |HepaBeHcTBa ¢ OAHON IEPEMEHHOU 1 HEPABEHCTB.
IIpoexkrop,
10. |PemieHue HepaBEHCTB C OJJHOMN MTEPEMEHHOM. 1 MPE3CHTAIHS. Pewamo nuHelinbIe HEPABEHCTBA.
UucnoBble TPOMEKYTKH
11. Penienue HEPaABEHCTB C OHHOI‘;I HepeMCHHOﬁ. 1 PagHaTquLII)'I 3anucerBaTh peiCHUs HCPABCHCTB U UX CUCTEM B BUJIC
HucnoBble TPOMEKYTKH sarepian YHCIIOBBIX IPOMEXKYTKOB, 00bETNHEHUS,
12. |PemieHue HEpPABEHCTB C OJHOM NIEPEMEHHOM. 1 HEPECCICHUA THCIOBRIX IMIPOMEKYTKOB.
HucnoBble TPOMEKYTKH
13. [PemieHue HEpaBEHCTB C OJIHOM EPEMEHHOM. 1 PasnmaTounsrii Peruare cucreMy HEpaBeHCTB C OJIHOM IIEPEMEHHOM.
UucnoBble TPOMEKYTKH MaTepuai




14, |PelleHHe HEPABCHCTB C OAHOM IIEPEMCHHOM. Pa3naToumnbIit OneHuBaTh 3HaYEHNE BBIPAKECHMUSL.
' 1
YucnoBble IPOMEKYTKH Matepua ;
N300paxkaTh Ha KOOPAMHATHOW MPSIMOM 33 IaHHBIE
HCTEMBI JINHENHBIX HEPABEHCTB HOU [Ipoekt
15. Cucre [IMHE CpaBCHCTB € OIHO POCKTOp, HEpaBEHCTBAMU YHUCIIOBBIE IIPOMEKYTKHU
HEePEMEHHOI 1 IpEe3eHTaLHsL.
CucTembl TUHEHHBIX HEPABEHCTB C OJHOU .
16. . Tpenaxépspl 1u1st
IIEPEMEHHOM 1 N
YCTHOTO CYéTa.
= = PazgaTounsiit
17. |Cucrembl IMHEHHBIX HEPABEHCTB C OJIHOM
N 1 MaTepHall.
HEPEMEHHOI
18. |Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU 1
IICPEMCHHOM PazgaTounbrit
19. |CucteMbl TMHEHHBIX HEPABEHCTB C OJIHON 1 MaTepua
MIEPEMEHHOMN
KonTposbnas padora Ne 1 mo teme .
20. Tpenaxépspl 1u1st
«HepaBeHcTBa M cHCTeMbI HEPABEHCTB € 1 N
. . YCTHOTO CY€Ta.
O/JIHOH TepeMeHHO0i»
I'nmaBa Il . KBaaparnunas ¢pynkums. (38 yacon)
21 EOBTopeHHe U pacIIUpeHue CBEJCHUN O . Tpoexrop,
YHKIHHT IIPE3CHTALINS.
22. |lloBTOpeHME U pacIMpEHNE CBEACHUM O Pasgatounsiit
dbyHKITH 1 MaTepuaT Onucvlieams IOHATHE (QYHKIUU KaK MPaBUIa,
23. |lloBTOpeHue u pacmupeHue cBeIeHUH 0 1 Tpenax€pspl st YCTaHABIIMBAIOILETO CBSI3b MEXKAY DJIEMEHTaMH JIBYX
GyHKIIN YCTHOTO CY€Ta. MHOKECTE
24. |CpoiicTBa (hyHKINN 1 [IpoexTop, ’
IIPE3CHTALNS.
25. |CaoiicTBa (hyHKIIMN 1 PaznmaTounsrit Dopmynuposams:
MaTepual.
26. |CpoiicTBa ¢pyHKINU 1 Tpenaxépsl 1s onpeodenenus:
YCTHOTO CU€Ta Ry YHKITHH;
b
27. |Kak moctpouts rpaduk ¢pynknuu y = Kf(X), 1 IIpoexTop,
ecau u3BecteH rpaduk Gyakmmu y = f(x) MIPE3CHTAITHSL. TIPOMEKYTKOB 3HAKOTIOCTOSHCTBA (PYHKIMH; DYHKINH,
28. |Kak moctpouts rpaduk pynkuuu y = kf(X), 1 Tpenaxépsl qs Bo3pacTaroweil (yObIBaroIIeil) Ha MHOKECTBE;

ecau u3BectTeH rpaduk Gyakmmu y = f(x)

YCTHOTI'O CU€Ta.




KBaIpaTUYHOM (YHKIMK; KBaIPAaTHOT'O HEPABEHCTBA,

cgolicmea KBapaTUIHON (DyHKITHH;

npaeuia NOCTPpoeHUsI rpapuKoB PYHKIMIA ¢ TOMOIIbIO

npeoOpa3oBaHuil BUIA

J) = fx) +b;

) = flx + a); f(x) = K(x).

Cmpoums rpaduku GYHKIUH ¢ TOMOIIBIO

npeoOpazoBaHuil Buaa

f(x) = fix) + b;

&) = fix + @) f(x) — Kf(X).

Cmpoums TpaduK KBaApaTUIHON QYHKIIUH.

[To rpaduky kBagpaTUYHON (PYHKIIMH ONUCHIBATH €€

CBOMCTBA.

29. |Kak moctpouts rpaduk pynkuuu y = kf(X), IIpoexTop,
eciu u3BecteH rpaduk Gyakimu y = f(X) MIPE3CHTAIHS.
Kak noctpouts rpaduku KLU
30. _ P Ep ¢ Pymxn [Ipoekrop,
y=f(x) +buy="f(x+a), ecnu ussecrexn
_ pE3eHTAlIUS.
rpaduk ¢pynkuun Yy = f(X)
Kaxk noctpo apuk KIUH .
31. _ MOCTpOMTE ip (e ymKiuii PazpgaTounsrit
y=f(x) +buy=1f(x +a), ecnu ussecren
_ MaTtepual.
rpaduk pynkuuu Y = f(x)
Kak noctpouts rpaduku 19112078 .
32. _ P Ep ¢ (ymx Paznarounerit
y=f(x) +buy="f(x+a), eciu ussecrexn
" MaTtepual.
rpaduk ¢pyukuun Yy = f(X)
Kak noctpouts rpaduku KUUH
33. _ P _rp ¢ Pymxn IIpoexrop,
y =f(x) + buy = f(x + @), eciu uzBecren
_ pe3eHTaIUs
rpaduk pynkuuu y = f(X)
34. |KBagpatuunas QyHkius, e€ rpaduk u
CBOMCTBA Paznarounsin
35. |KBagpatuunas pynknus, e€ rpagux u MaTepual.
CBOMCTBA Tpenaxepsnl mst
36. |KBagpatuunas pynknus, e€ rpadux u YCTHOT'O CUET
CBOMCTBA
37. |KBagpatuunas GpyHknus, e€ rpadux u [Ipoekrop,
CBOMCTBA npe3eHTalus
. |KBamparuunas Kuwsi, e€ rpaduk u .
38 E[ P ymicu pag PaznmaTtounsrit
CBOICTBa MATePHAT
39. |KBagpatuunas QpyHkuus, e€ rpaduk u puai.
CBOMCTBA
40. |KoutpoabHasi padorta Ne 2 o Teme: PazgaTounsrit
«KBaaparuyHas GpyHkuus) MaTepHall.
41 Penienune kBajipaTHBIX HEPABEHCTB
' [Ipoexrop,
MIpEe3eHTaIHSL.
42 |PelieHne KBajpaTHBIX HEPABEHCTB
Tpenaxé€prl s
43. |PemieHune KBaJpaTHBIX HEPABEHCTB YCTHOT'O cHeTa.

Pa3zgaTounnrit

Onucwisams CXeMaTHUIHOE PpacroJIOKCHHNEC napa6om,1
OTHOCHUTCIIBHO OCHU a6cuncc B 3aBHCUMOCTH OT 3HaKa

crapiiero ko3gpGUIreHTa U JUCKPUMHHAHTA




44, |PeiieHue KBapaTHBIX HEPABEHCTB Marepuall. COOTBETCTBYIOIIETO KBAAPATHOTO TPEXUICHA.
45 Pemienue kBaipaTHBIX HEPABEHCTB
' Tpenaxépsl mst Pewams xBapaTHbIC HEPABEHCTBA, UCIIOJIB3YsI CXEMY
YCTHOT'O CUETa.
46 PellleHUE KBaJPaTHbIX HEPABEHCTE PasaTouHbIit pacrnosoKeHus napadobl OTHOCUTENBHO OCH abcIucc.
' Marepua.
CucreMsl aBHEHUM C JIBVMS IIENEMEHHBIMU Onucvieamsw I‘pa(i)I/I‘-IeCKI/II\/JI MCTO PCIICHHUA CUCTEMbI IBYX
47. yp JIBYMA TEp IIpoexrop,
IIpe3eHTalus. ypaBHeHI/Iﬁ C IByMs IICPEMCHHBIMU,
48. |Cucrtemsbl ypaBHEHUN ¢ ABYMS IEPEMEHHBIMU METO/1 MOJCTAHOBKH U METOJ, CJIOKEHUS JJIsl pelIeHUs
— CUCTEMBI JIByX YPAaBHEHHUH C IByMsl IEPEMEHHBIMU,
49, |Cucrtemsbl ypaBHEHUH ¢ ABYMS IEPEMEHHBIMU
Tpenaxepsnl mist OJIHO U3 KOTOPBIX HE SIBJISETCS JIMHEHHBIM.
50. |Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU YCTHOTO CUETA.
Paznarounsin
51. |Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU MaTepuall. Pewams TekcTOBBIC 33/1a4H, B KOTOPBIX CHCTEMA JIBYX
— YpaBHEHUH C ABYMsI IEPEMEHHBIMHU SIBIISIETCS
52. |Cuctembl ypaBHEHUH C ABYMs IEPEMEHHBIMU
MaTEMaTUYECKON MOJEIIBIO PEAJIBHOIO IIpoliecca,
Pemenue 3aga4 ¢ moMoLIbIO CUCTEM
53. CHICHUE 3a/1a1 € TIOMOIHBIO CHCTE IIpoexkrop, Y UHTEPIPETUPOBATH PE3YJIbTAT PEIICHUS CUCTEMBI
BHEHHI BTOPOH CTETICHU
ypasHe opou crete MIpE3EeHTALNSL.
54. |PemeHue 3a1a4 C TOMOIIBIO CUCTEM
YpaBHEHUN BTOPOU CTENECHU
55. |Pemenue 3a1a4y ¢ IOMOILIBIO CUCTEM Tpenaxépsl s
yYpaBHEHUN BTOPOM CTEIICHU YCTHOT'O CU€Ta.
Pemienue 3aga4 ¢ nOMOIIBIO CUCTEM Paznarounsiin
56. |ypaBHEHMI BTOpOH CTENEHU Marepua.
57, Pemenue 3a71a1 C IOMOIIBIO CHCTEM PasnaTounsiit
BHEHHI BTOPOH CTENIEHU
ypaBHE OpoH crerne MaTepHar.
KonTpoubsHnasi pabora Ne 3 o reme: .
58. . . Pasgatounbrit
«PelieHne ypaHeHMH U CHCTEM YPaBHEHU I
Marepuail.

C ABYMS NNIEPEMECHHBIMHM))




I'nasa II1. D1emMeHTHI NPUKJIATHON MaTeMATHKH. (20 4acoB)

59 MaremaTrnueckoe MOAECIUPOBAHUE 1 [IpoekTop, Ilpusooums npumepol. MaTEMaTUUYECKUX MOJIEICH
' pe3eHTAlUS. pEeAbHBIX CUTYaLU; MPUKIAIHBIX 3a1a4; MPUOIKEHHBIX
60 MaremaTnueckoe MOJEINPOBaHUE 1 Tpenaxé€psbl 1u1st BEJIMYMH; UCIIOJIb30BAHNS KOMOMHATOPHBIX MPABUII CYMMBI
' YCTHOTO CcuéTa. U TIPOM3BEICHUS; CIIyUallHbIX COOBITHIA, BKITIOUYAs
61 MaremaTHuecKoe MOJACITHPOBAHKE 1 PasaTouHbI JIOCTOBEPHBIE U HEBO3MOXKHBIE COOBITHS; OTIBITOB C
- MaTepHa. PaBHOBEPOSTHBIMU UCXOJaMHU; MPEACTABICHUS
= CTAaTHCTUYECKUX JJAHHBIX B BUJIC TAOIUII, TUATPAMM,
62 Hpouenibie pacuCre! 1 Hpoexrop, rpaMKOB; MCII0JIb30BaHUS
. b
pe3eHTAlUS. . .
— P 1 BEPOSITHOCTHBIX CBOWCTB OKPY)KAIOIIUX SIBJICHUU.
63. |IIpoueHTHBIE pacyEThl 1 .
p . Dopmynuposams.
= a3aTOYHBIN . .
64. |[IpoueHTHBIC pacyEThI 1 A onpedenenus. adCONMIOTHON MOTPEUTHOCTH, OTHOCUTEIILHON
_ MaTepual.
65. |[IpHOMIKEHHbIC BEIMUCITICHUA 1 MOTPEIIHOCTH, JOCTOBEPHOTO COOBITHUS, HEBO3MOXHOTO
- - COOBITHSL; KJIIACCUYECKOE ONPE/IEIIEHNE BEPOATHOCTH;
66. | PUOIMACHHBIC BRITHCICHH 1 Ipoexrop, npasuna: KOMOMHATOPHOE IIPABUIIO CYMMBI,
PCSCHTANA. KOMOMHATOPHOE IIPABUIIO POU3BEICHHS.
67 OcHoBHbIE TpaBUIa KOMOWHATOPUKH 1 TpeHamepL{ TUIs Onucvieamp STarbl pelleHns PUKIAIHON 3a/auu.
YCTHOIO CHcTa. Toscnamo u 3anuceiéames GOPMyITy CIOKHBIX IPOLEHTOB.
68. OcHoBHbIC IIpaBHIIa KOMOMHATOPHKH 1 Pa3narounsrit [IpoBOANTH MPOIEHTHBIE PACUYETHI C UCITOJIH30BAHUEM
Mat€puai. CJIOKHBIX ITPOLIEHTOB.
69 OcCHOBHEBIE ImpaBHjia KOM6I/IHaTOpI/IKI/I 1 PaSI[aTO"IHBII/I Haxooumws TOYHOCTE HpI/I6J'II/DKeHI/IH 1o Ta6ﬂnue
Marepuall. NPpUOMKEHHBIX 3HAYCHUH BeTMYUHBIL. Mcronbp30BaTh
70. |YacTtoTa m BEPOATHOCTD CIy4aliHOTO COOBITHS 1 [Tpoekrop, pasznnyHble GOPMBI 3aMUCH MPUOIMKEHHOTO 3HAUCHHUS
[IPE3ECHTALN. Ben4UHbI. OLIeHNBATh NPUOIMKEHHOE 3HAUCHUE
71. |YacTtoTa u BEpOSATHOCTD CIYy4alHOT'O COOBITUS 1 Pazngatounsrit BEJTUYHHBI.
MaTepual.
72. |Knaccudeckoe ornpeesieHHe BEPOATHOCTH 1
73. |Knaccudeckoe ornpeesieHie BEPOATHOCTH 1 IIpoexTop,
TIpe3eHTAIIHSL.
74. |Knaccudeckoe OmnpeiesieHHe BEPOATHOCTH 1 [IpoexTop,
Mpe3eHTAIHS
75. |HauanbHble CBEAEHUS O CTATUCTUKE 1
76. |HauanbHble CBEAEHUS O CTATUCTUKE .
1 ITpoexTop, IIpoeooums ONBITHI CO CIIYYaHBIMA HCXOmaMHU. I1osIcCHSITE
ya




77. |HavanbpHble CBEEHMS O CTATUCTUKE MIpE3EHTALMSL. Y 3aIHCHIBATh (hOPMYITy HaAXOKJCHUS YaCTOTHI CIIy4aitHOTO
co0bITHS. ONUCBIBATh CTATUCTUYECKYIO OLIEHKY
BEPOSITHOCTH CiTy4aiiHOro coObTus. Haxoauts
BEPOSITHOCTb CIIy4aifHOI'O COOBITHS
B OIBITAX C PABHOBEPOSITHBIMU MCXO/IAMHU.
Pa3narounsrit Onucwvieams 3Talbl CTATUCTUYECKOTO UCCIICIOBAHMS.
78. |KonTpoabHasi padora Ne 4 o reme:
N MaTepuan Odopmisate nHGOPMAIUIO B BUJIE TAOIUI] U JHATPAMM.
«JIeMeHTBI NPUKJIATHON MAaTEeMAaTHKN»
W3BnekaTs HH(pOPMALHMIO U3 TAOIUI] U AUATPAMM.
HaxoauTh 1 IpuBOANUTE IPUMEPHI UCIIOJIB30BAaHUS
CTaTUCTUYECKUX XaPAKTEPUCTHK COBOKYITHOCTHU JAHHBIX:
cpeaHee 3HauYeHue, MoJa, pa3Max, MeJraHa BEIOOPKU
79. |Yucnosble NOCIEN0BATENBHOCTH IIpoekrop, IIpusooums npumepwi: IOCIEAOBATEILHOCTEH; YMCIOBBIX
pE3CHTALNS. II0CJIEIOBATEIBHOCTEH, B YACTHOCTH apU(PMETUIECKON U
80. [YUucioBsble 1OCeI0BATEIBHOCTH Pa3zgaTounsrii reOMETPUUYECKON MPOrpeCcCrii; CIOIb30BaHUS
MaTepHan IIOCJIEI0BATENbHOCTEN B pealbHOM KU3HY; 3aa4, B
81. |Apudmerndeckas mporpeccHs IIpoexTop, KOTOPBIX PACCMATPUBAIOTCS CYyMMBbI ¢ OECKOHEUHBIM
Ipe3CHTaLN. YUCJIOM Ciara€MbIX.
82. |Apudmernueckas mporpeccus Onucvieams: TOHATHS NOCJIEI0BATEIBHOCTH, YWICHA
MIOCJIEIOBATEIBHOCTH; CIIOCOOBI 3a1aHUs
83. |Apudmerndeckas nporpeccus Paznarounsrit II0CJIE0BATENBHOCTH.
MaTepuain Buiyucnsame 4ieHbl NOCIe10BaTEIbHOCTH, 3a/JaHHON
84. |Apudmernueckas nmporpeccus (hopMyII0# N-TO YJIeHa UM PEKYPPEHTHO.
Dopmynuposamy:
85. |Cymma N nepBbIX YWIEHOB apupMEeTHUECKOI [Ipoekrop, onpeodenenus. apuPpMeTHIeCKOil Mporpeccuu,
IIPOrpeccuu IIPE3CHTALNS. reOMETPUUECKOI MPOTrPeECCHH;
86. |Cymma N mepBbIX 4JIeHOB apru(pMETUUECKON ceoticmaa 4IEHOB Te€OMETPUIECKON U apu(PMeTUIECKOM
MIPOrPECCUU Paznarounerit MPOTrPECCUI.
87. |Cymma N nepBbIX YWIEHOB apupMEeTHUECKOI MaTtepuan 3aoasame apu(pMETHUECKYIO U T€OMETPUUYECKYIO
IIPOrpeccuu MIPOrPECCUU PEKYPPEHTHO.
88. |['eomerpuyeckas nporpeccus IMpoexTop, 3anucvisame u noscnames HoOpMyIbl OOILETro YieHa
TIpE3EHTAaLKS. apuMeTUIECKON U TEOMETPUIECKON TPOTPECCHIA.
89. |leomeTpuueckas mporpeccus 3anucvisamo u 0okasviéams: GOPMYIbI CYMMBI N IEPBBIX
Paznarounsbrit YJICHOB apu(PMETHIECKON ¥ TEOMETPUIECKON MPOTPeCcCuii;
90. |CeomeTpHUecKas MPOrpeccus Marepuan (GopMyJIbl, BRIPAXKAIOIIKME CBONCTBA WICHOB
apu(MeTUYeCcKOil 1 reOMeTPUUECKON MPOTrPECCHiA.
91. |Cymma N nepBbIX YJIEHOB T€OMETPUYECKON [Ipoexrop, Buiyucniams cymmy 6€CKOHEUHON T€OMETPUYECKON

pOrpeccuu

IPpC3CHTA M.

MIPOTPECCUH, Y KOTOPOU




92. |Cymma N mepBBIX YWICHOB F€OMETPUUYECKOM 1 PaznaTounsrii lg|<1.
IpOrpeccuu MaTepual IIpencraBnsaTs GeCKOHEUHbIE TEPUOANYECKHE APOOH B
93. |Cymma 6ecKOHEYHOH TeOMETPUIECKOM IIpoextop, BHJIC OOBIKHOBCHHBIX
pOrpeccuu, y KoTopoi | q | < 1 1 Ipe3eHTaLys.
94. |Cymma 6€CKOHEYHOW I€OMETPUUYECKON 1 Paznarounerit
porpeccuu, y Kotopoii | | <1 MaTepuai
95. |KonTpouabHas pabora Ne S mo reme 1 PazpgaTounsrit
«YucaoBble NOCTEAOBATEILHOCTH) MaTepuai
IToBTOpeHue u cucremaTusanus ydeOHoro marepuana. (7 4.)
06. |YmpaxkHeHus 11 IOBTOPEHUs Kypca 9 O06001MTh TPUOOPETEHHBIC 3HAHUS, HABBIKM M YMEHUS 32
KJacca 1 M 9 xnacc.
97. |Yupaxuenus 11st oBTOpeHHs Kypea 9 1 M Hayuurtbcs HPUMEHATD npruoOpeTeHHbIE 3HAHUS, YMEHHUS,
KIIacca HaBBIKU, B KOHKPETHOM J€SATEIbHOCTH.
98. |YmpaxkHeHus AJs MOBTOPEHHUs Kypca 9 1 M
KJjacca
99. |VYmopaxkHeHus AJs IOBTOPEHHUs Kypca 9 1 M
KJjacca
100. |YnpaxHeHus Jyis IOBTOpeHus Kypca 9 1 M
KJjacca
101. |YnpaxHeHus JUis MOBTOpeHus Kypca 9 1 M
KJjacca
102. HroroBasi konTpoJibHasi padora Ne6 1 Pasparount
MaTtepual.
4. Oobomaroliee TOBTOPEHHUE B Kypce aare0pbl OCHOBHOM HITKOJIbI/
VII. Onncanue y4e0HO — METOANYECKOT0 M MATEPHAJILHO - E.A.Cemenxo/Kpacnonap:Ky6I'Y, 2002
TEeXHHYECKOro odecrnevyeHusi 00pa3oBaTeJbLHON AeATEIbHOCTH 5. OcHoBbI cTaTHCTUKHU U BepossTHOCTH/ E.A. bynumosnu/Mocksa: Jlpoda,
2008
IleyaTHblie mocoOus: 6. MaremaTHka B peOycax, KpoccBop/ax, YailHBOp1ax, KpUIITOrpaMMax, 7
kiacc/C.C. XynanaBa/Mocksa: [lIkonsHas npecca, 2003 («bubimoreka
1. ®enepanbHblil rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAAPT O0IIEro )KypHasa «MareMaTuka B IIKOJIE» BbII.23)
oOpa3oBaHMUsl. 7. Tlnuypun JI.®. 3a crpanunamu yueOHuka anreopst/ JI.d.Iluuypun. —
2. TlpumepHble MporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl. M: IIpocsemenue, 1991.
Martemaruka.-(Ctangaptel BToporo nokosenus).-M: IIpocsenienue, 8. ®opmupoBaHWE BHIYHCIUTEIHHBIX HABHIKOB Ha yPOKaX MaTeMaTHKH 5-9
2010. kimaccel/H.H. XneButok/ M.:Mnekca, 2011
3. YcTHBIE 3aHATHS 10 MaTeMaTHKE B CTapIIUX Kiaccax. [locobue s JInHus yueOHO-MeTOANYECKMX KOMILJIEKTOB aBTOPOB

yuurtens.A. 1. Kononos/ «Ctonerue»/Mocksa, 1997




Anrebpa — 7 xiacc: y4eOHUK ISl yHalIuxcst 001eo0pa3oBaTenbHbIX
yupexnenuii/ A.I'. Mepznsk, B.b.ITononckuit, M.C. Sxup. — M.:
Benrana — I'pag, 2012.

Anrebpa — 7 KJacc: TMAaKTHYECKHE MaTepHaIIbl: TOCOOre JIst
yuamumxcs 001eodpa3zoBaTenbHbIX yupexaenuit/ A.I'. Mep3iik,
B.Bb.ITonouckuii, E.M.Pa6unosuu, M.C.SIkup. — M.: Benrana — I'pad,
2013.

Anrebpa — 7 knacc: Mmeroguueckoe nmocooue/ E.B.bymko, A.I'. Mep3isik,
B.B.ITonouckuii, M.C.Skup. — M.: Benrana — I'pad, 2013.

Anrebpa — 8 kacc: y4eOHHUK /IS yJanuxcst o01meo0pa3oBaTesbHbIX
yupexaenunit/ A.I'. Mepansk, B.b.ITononckwuii, M.C.Sxup. — M.:
Benrana — I'pad, 2012.

Anrebpa — 8 kacc:IJaKTUYECKUE MaTepUalIbl: mocoOue ass
ydaiuxcs 001eoopa3oBarenbHbIX yupexaeHuit/ A.I.Mep3iik,

B.b.Ilonouckuit, E.M.Pabunosuy, M.C.Sxup. — M.: Benrana — I'pad,
2013.

Anrebpa — 8 knacc: meroanyeckoe nocooue/ E.B.bynko, A.I'. Mep3sik,
B.B.ITonmonckuii, M.C.fkup. — M.: Benrana — I'pad, 2013.

Anrebpa — 9 knacc: y4eOHUK JUTsl ydanuxcsi 001meo0pa3oBaTebHBIX
yupexaenuii/ A.I'. Mepansk, B.b.ITononckuit, M.C.Sxup. — M.:
Benrana — ['pad, 2014.

Anrebpa — 9 kiacc: TuAaKTUYECKHEe MaTepHalibl: MOCOOUE IS
yuyamuxcs 001eoopa3zoBareiabHbIX yupexaenuit/ A.I'.Mep3isik,
B.Bb.ITononckuii, E.M.Pabunosuu, M.C.SIkup. — M.: Benrana — I'pad,
2014.

Anrebpa — 9 knacc: meroanueckoe nocodue/ E.B.byuko, A.I'. Mep3isik,
B.B.ITononckuii, M.C.fkup. — M.: Benrana — I'pad, 2014.

Texunueckue cpeactsa oovuenus (cpeacrsa UKT)

JleMOHCTPAIHOHHBIE TOCOOUS

VIII. Ilnanupyemble pe3yabTaThl H3yUeHHUs] y4eOHOr0 npeaMera «Ajaredpa»

1. HoytOyxk.
2. VuTepakTuBHAas J0CKA.
3. MynbTUMeIuHBINA TPOEKTOP.
4. DVD — gucku .
1. Monuenu reoMeTpudecKux Guryp.
2. PaznaTouHblil MaTepual no pasjenam anreopsl 7-9 Ki.
Ilo okonuanuu uzyuenus Kypca y4auwuiics 00IHCeH yMemn.
Auarebpa - 7

Hcnonvzosams IIpU pCHICHUN MATECMATUYCCKUX 3a/1a4, UX 000CHOBAaHHH U IIPpOBEPKE HaﬁHCHHOFO pCHICHUSA 3HAHUC O:
- HaTypaJbHBIX, HCIbIX, PAIUOHAJIbHBIX, UPpPALlMOHAIIBHBIX, I[GﬁCTBHTGHBHBIX quciax,

- CTENEHM C HAaTYpaJbHBIMM I10KA3aTEIsIMU U UX CBOWCTBAX;
- OJHOYIEHAaX W MPaBUJIAX JIEUCTBUI C HUMH;

- MHOTOYJIEHAX U MpaBUjIax JEHCTBUM C HUMU;

- (hopmynax COKpaméHHOTO YMHOXKEHHS;

- TOXKIECTBAX; METOJaX JOKa3aTeIbCTBA TOXKIECTB;

- JIMHEMHBIX YPaBHEHUSX C OJHON HEU3BECTHOM M METO/IAX UX PEUICHUS;

- CHUCTCMax JIBYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYMs HCU3BCCTHBIMU U METOAX UX PCIICHUS.

- 6blNOJIHAMb )IefICTBHﬂ C OAHOYJICHAMH U MHOTI'OYJICHAMMU,



V3HA8aMb B BRIPAKCHUSIX (DOPMYIIBI COKPAIIEHHOTO YMHOKCHHUS U IPUMEHSTh UX;
PAcKIaoviéams MHOTOUIEHBI HA MHOKUTEINH;
- BbINOJHAMb TOXKIECTBEHHBIE TPe0Opa30BaHus ETbIX aNredpanuecKuX BhIpaKeHU;
- 00Ka3vlamy MPOCTEHIINE TOKICCTBA;
- HAX0O0umb YUCIIO COUYCTAHUN M YUCIIO Pa3MEICHH;
- pewiamb TUHEWUHBIE YPABHEHUSI C OJTHOM HEU3BECTHOM;
- peuiams CUCTEMBI IBYX JTUHEHHBIX YpaBHEHUH C ABYMsI HEU3BECTHBIMU METOJIOM IOJICTAHOBKH U METOJIOM aJIreOpanyecKoro CI0KEeHHUS;
- peuiamsb TEKCTOBBIE 3aJ1a4M C TOMOUIBIO JMHEWHBIX YPABHEHUHN U CUCTEM;
- Haxooums PEUICHHSI «KU3HEHHBIX)» (KOMIIETEHTHOCTHBIX ) 33]1a4, B KOTOPBIX HCIIOJIB3YIOTCS MaTEMATHIECKHIE CPE/ICTBA;
- co30asamp MPOLYKT (Pe3yabTaT MPOEKTHOU AESTEIbHOCTH), AJIsl U3YUYEHUS U OMUCAHUS KOTOPOrO UCHONIB3YIOTCS MaTeMaTHUYECKHE CPE/ICTBA.
—  ymems peoOpa30oBBIBATH ANTeOPandeCKUe BRIPAKCHHUS, PEIIATh YPABHEHHS C OJTHOM TIepEeMEHHOI;
—  HaxoOumwv O0JIACTH ONPeNeICHUS PYHKIIMH, CTPOUTH IPAPUKH IPSIMOUN POTIOPIIMOHATHFHOCTH M IMHEHHON ()YHKITUY;
—  8bINOJIHAMb NCUCTBUA HAJl CTENICHSIMU C HATYPAJTbHBIMU MTOKA3aTEISIMHU;
—  8bINOJIHAMb CIOKEHUE, BHIYUTAHUE U YMHOKEHUE MHOTOWICHOB, PaCKIaAbIBATh MHOTOWICHBI HA MHOKUTEIH;
—  npumenams HOPMYIIBI COKPAIICHHOTO YMHOKEHHSI B IPEOOPA30BAHMSIX ENIBIX BHIPAKEHUN B MHOTOWICHBI U B Pa3J10KEHUH MHOTOYJICHOB Ha
MHOXKHTEJIH;
— YMemdb pemniaTh CUCTEMbI JUHEUHBIX YPaBHEHUHN C ABYMS IEPEMEHHBIMH U MIPUMEHSITH X MPHU PEIICHUH TEKCTOBBIX 3a/1a4.

Auredpa - 8
Hcnonv306ams IpYU peIliCHUH MATEMaTHYECKUX 33/1a4, MX 0OOCHOBAHUH M NIPOBEPKE HAMICHHOTO PEIICHUSI 3HAHHE O:
- anreOpanmdeckoi ApoOu; OCHOBHOM CBOWCTBE JIpo0u;
- TpaBHJIaxX JEUCTBUH C anreOpanuecKuMu ApOOsMH;
- CTCIICHAX C LCJIbIMU ITOKA3aTCIAMU U UX CBOfICTBaX;
- CTaHJapTHOM BHUJIE YHUCIA;

k .
- ¢ynakuusax y =kx+b, y= X2, Yy = —, UX CBOMCTBax U rpadukax;
X

- TIOHATHM KBaJPaTHOTO KOPHS M apu(PMETHUECKOT0 KBaIPaTHOTO KOPHS;

- CBOICTBax apu(PMETUYECKUX KBAJPATHBIX KOPHEH;

- GyHKIUHU Yy = VX, eé coiicTBax 1 rpaduke;

- ¢opmyIe 11 KOpHEH KBaIpaTHOTO ypaBHEHMUS,

- Teopeme Buera st npuBeA€HHOTO U OOIIETO KBaAPAaTHOTO YpaBHEHHUS,

- OCHOBHBIX METOJIaX PEIICHUS LENbIX PAllMOHAIBHBIX YPAaBHEHUI: METO/IE Pa3JI0KEHNS HA MHOKUTENIN U METOJIE 3aMEHBI HEM3BECTHOM;
- METO/JIe peuleHHsl TPOOHBIX pallMOHAIbHBIX YpaBHEHUI;

- OCHOBHBIX METOJIaX PEIICHUS CUCTEM PALlMOHAIIBHBIX YPABHEHHM.

- coKkpawams anredpandecKue Apoou;

- 8bINOAHAMb apUPMETHUYECKHE JeUCTBUS C aNredpanuyecKuMu IpoosMu;

- UCnob306amb CBOWCTBA CTENEHEH ¢ LENBIMU MOKa3aTeNs MU IIPU PEIICHUH 3a7ay;
- 3anuUcbl6ams YNCIa B CTAaHJAPTHOM BUJIE;



6bINOJIHANb TOXICCTBCHHBIC Hp606pa30BaHI/ISI panrOHaJIbHBIX BBIpEDKGHHfI;

N k .
cmpoums rpapuku GyHkuun y =kx+b, y= X2, Y = — U UCHOJB30BaTh UX CBOICTBA MPH PELICHUH 3a/1a4;
X

gbluucaAms apu(pMeTHUECKUE KBaIpaTHbIE KOPHHU;
npumensms CBOMCTBA apu(hMETHUECKUX KBAPATHBIX KOPHEH MPH pEIICHUH 3a/1a4;

cmpoums TpapuK QYHKIUU Y =+/X U UCHOJIB30BaTh €r0 CBOWCTBA IIPU PEILICHUH 3a/1a4;

peuiamsb KBaJIpaTHbIC YPaBHEHUS,
npumeHamy TeopeMy Buera npu perienuu 3anay;

peuiams 1elble pallioHaIbHbIe YPAaBHEHUS METOAOM PA3JI0KEHHSI HA MHOKUTENIH U METOJIOM 3aMEHbI HEU3BECTHOM;

peuiams poOHBIE YpaBHEHNUS;

peuiams CUCTEMBI pallMOHANILHBIX YPaBHEHUI;

peuams TEKCTOBBIC 33/1a4U C TTIOMOIIBbIO KBaIPATHBIX U PAIMOHAIBHBIX YPABHEHUM U UX CUCTEM;

HAaxooums PeuIeHus «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33/1a4, B KOTOPBIX UCTOJIB3YIOTCSI MAaTEMaTUYECKUE CPECTBA,

co30a8amy MPOYKT (PE3yNbTaT MPOEKTHOM NEATENBHOCTH), AJI U3YUYEHUS U ONKUCAHUS KOTOPOTO MCIOJIB3YIOTCS MaTEMaTUYECKUE CPEICTBA.

— YMETb BBINOJHATH TOXK/IECTBEHHBIEC TPEOOPa30BaHUS PAIIIOHATBHBIX BBIPAKEHUI;

— WMETh NPEJCTaBICHUE 00 HPPANMOHAIBHBIX YHCIIAX, YMETh BBITIOJIHATH IPEOOpa30BaHUs, COJIECPKAIIINX KOPHH;

— YMETb pelIaTh KBaApPaTHbIE YPABHEHUS, PALIMOHAIIBHBIE YPABHEHUSI U IPUMEHSTh UX K PELICHUIO 33/1a4;

— YMETb pELIaTh JIMHEHHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI;

— TPUMEHATH CBOMCTBA CTEIICHHM C ILIEJILIM MOKA3aTeNIeM B BEIYMCICHUIX U MTPEoOpa30BaHUX;

— HWMETbh HavaJbHBIC MPEJCTABICHUS O COOpE U IPYIIUPOBKE CTATUCTHUECKUX JTAHHBIX, UX HATJISTHON HHTEPIPETaIlUH.

e Aureopa-9
Hcnonvzoeams ipu peIICHU MaTEMaTHYECKHUX 33/1a4, UX 000CHOBAHHUHU M MIPOBEPKE HAIICHHOTO PEIICHUs] 3HAHKE O:

CBOMCTBAx 4MCIIOBBIX HEPABEHCTB;

METOJAaX PEIICHUS JIMHEUHBIX HEPABEHCTB;

CBOMCTBaX KBaJpaTUUHON (QYHKIINU;

METOJaX PELICHUS KBaIPAaTHBIX HEPABEHCTB;

METOZI€ UHTEPBAJIOB Il PELICHUS PALlMOHAJIBHBIX HEPABEHCTB;

METOAaX PEIICHUS] CUCTEM HEPABEHCTB;

cBoifcTBax n rpaduke GyHKIHN Y = X" TIpH HATYpaIbHOM N;

ONpEJIETICHUN U CBOMCTBAaX KOPHEW CTENEHH N;

CTENEHAX C PallMOHAJIbHBIMU II0KA3aTEIIMUA U UX CBOMCTBAX;

OTIpe/IeNIEHUU U OCHOBHBIX CBOMCTBAaX apu(pMETHUECKOM nmporpeccunt; popmyse st HAXOXKICHUS CYMMBbI €€ HECKOJIbKUX MEPBBIX YJICHOB;
OIpeJIeIEHUN U OCHOBHBIX CBOMCTBAX reOMETPUUECKOM Mporpeccuu; popmyie Al HAXOXKAECHUS CYMMBI €€ HECKOJIbKUX MEPBHIX WICHOB;
dbopMyIie A1t CyMMbl OECKOHEUHOW FeOMETPUUYECKOI MPOrpeccuy co 3HaMeHaTeIeM, MEHBIIUM 110 MOJIYJIIO0 €JUHHIIBL.

Hcnonv3zo6ams cBOICTBA YHCIOBBIX HEPABEHCTB ISl IPe0Opa30BaHMs HEPABEHCTB;

00Ka3v16ams MPOCTENIINE HEPABEHCTBA;



peuiamsb TMHEWHbIE HEPABEHCTBA;

cmpoums TpaQuK KBaIpaTUUYHON (PYHKLIMHU U HCIONB30BAaTh €T0 MPH PEIICHUH 33]1aY;
peuiams KBaJJpaTHbIE HEPABEHCTBA,

peuiams pallioHalIbHbIE HEPABEHCTBA METOI0M MHTEPBAJIOB;

peuiams CUCTEMbI HEPABEHCTB;

cmpoums rpaduk GyHKIMK Y = X" 1IpH HATYpaTbHOM N ¥ HCIIONB30BATh €TI0 PHU PEIICHHUH 3a/1a4;

HAaxooums KOPHU CTETICHH N,

UCNOIb308aMb CBOWCTBA KOPHEH CTENCHHU N TPH TOXKIECCTBEHHBIX MPEOOPA30BaAHUSIX;

HaxoO0umy 3HAUCHHS CTENICHEH C pallMOHAIbHBIMHU ITOKA3aTEIISIMU;

peuwiams OCHOBHBIE 3a/1a41 Ha apU(PMETHUECKYIO H TEOMETPUIECKYIO IPOTrPECCHH;

Haxoo0ums cyMMy OECKOHEUHON IreOMETPHUYECKO MTPOrPecCHr CO 3HAMEHATEJIEM, MEHBIIUM 110 MOJYJIIO SAMHUIIBI;

HAxXoO0umu PEIICHUs! «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX MCIOJIb3YIOTCS MaTeMaTHIECKUE CPEICTRA,

co30asamsp MPOAYKT (pe3yabTaT MPOSKTHOM JACATEIILHOCTH), /ISl U3YYSHHS U OIIMCAHHsI KOTOPOT'O MCIOJIb3YIOTCS MAaTEMAaTHIYECKUE CPEICTRA.



