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PABOYAS TTPOI'PAMMA «AJII'EBPA»

7-9-i1 KJ1acchl

[Iporpamma cocraBiieHa B COOTBETCTBUM ¢ TpeOoBaHusmMu DenepanbHOro rocygapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa BTOPOTO MOKOJIEHUSI OCHOBHOTO OOIIET0 00pa30BaHus 110 MaTEMAaTHKE:

®enepansHoro ['ocynapcrsennoro ObpazoBarenbHoro CrtaHmapTa OCHOBHOIO OOIIEro oOpa3oBaHUS
(mpuka3z MunucrepcTBa 006pa3zoBaHus M Hayku Poccuiickoit ®@enepanuu ot 17 nexadbps 2014 rona
Ne1897);

Hopm ®enepanshoro 3akona «O6 obpazoBanuu B Poccuiickoit @eaeparuny» «273-03 ot 29 nekabpst
2012 rona;

OcHoBHOMt  OOpa3oBaTelbHOM MIpPOrpaMMbl  OCHOBHOTO  0OIIEro  oOpa3oBaHUs MKOY
ManomoctoBckoit OOII;

COopHHMKa HOpPMATUBHBIX JOKyMeHTOB. Maremaruka / [IporpamMmma mnoJarotroBiieHa HHCTHUTYTOM
CTpaTerMyecKkux ucciaegoBaHuii B oOpazoBanun PAQO. HayuyHble pyKOBOOUTENM — YIIEH-
koppectionieHT PAOA. M. Konpakos, akagemuk PAO JI. II. Kesmna, CocraButens — E. C.
CasunoB./ M.: «IIpocBemienue», 2012;

[IpumepHoii mporpamMmbl 1o Kypcy anreOpel (7 — 9 kmaccel), CO3JaHHOM Ha OCHOBE €IHMHOMN
KOHIICTIIIMM TIPETOJIaBaHMsl MaTeMaTHKW B CpeaHed Ikoiie, paspabortanHoi  A.I'.Mep3iskom,
B.b.ITononckum, M.C.Axkupom, J[.A. HOMUPOBCKUM, BKIIOUEHHBIX B CUCTEMY «AJITOPUMT yCIIEXa»
(M.: Benrana-I'pad, 2014) u ob6ecrieuena YMK mys1 7-9-ro knaccoB «Anredpa — 7», « Anredpa — 8» u
«Anredpa — 9»/ A.I' . Mepsnsk, B.b.ITononckuii, M.C.Axup/M.: Berrana-I"pad, 2014.

B JaHHBIX AOOKYMCHTAX Y4YHUTBIBAIOTCA OCHOBHBIC HIACH H II0JOKCHHA HpOl"paMMI)I pa3BUTUA H

(bopMUpOBaHUsT YHUBEPCATIBHBIX YUYEOHBIX NEHCTBHI NJI1 OCHOBHOTO 00IIero oopaszoBanus. Co3HaTENbHOE
OBJIQJICHUE YYAITUMUCS CHCTEMOW alreOpanyecKuX 3HAHWM U YMEHHM HEOOXOIMMO B TIOBCEIHEBHOW KU3HU
JUTS U3YYCHUSI CMEXKHBIX JUCIUTUINH U TIPOIOJDKEHUS 00pa30BaHusl.

[TpakTrueckas 3HAYUMOCTH IIKOJILHOTO Kypca alreOpbl 00YCIOBIIEHA TEM, YTO €€ OOBEKTOM SIBIISTFOTCS

KOJMYECTBCHHBIC OTHOINICHUS JCHCTBUTEIILHOTO MHUpa. MareMaThdeckas IIOJrOTOBKa HeEoOXoauMma IS
[MOHMMAHUS MPUHIMIIOB YCTPOMCTBA M HCIOJb30BaHUSA COBPEMEHHOM TEXHUKH, BOCHPUSATHS HAYYHBIX U
TEXHUYECKUX TIOHATHM W wuael. MaremaTuka SBISETCA A3bIKOM Hayku M TeXHUKU. C €€ MOMONIbIo
MOJICJIMPYIOTCA U U3Y4arOTCS SBJICHUSA U MPOLIECCHI, IPOUCXOIALLINE B IIPUPOJIE.



Anrebpa sIBISETCS OJHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM MLIKOJBI: OHAa OOECIIEYMBAET M3y4YCHHE
OPYIUX IUCLHUIUIMH. B mepByr0 odepenp 3TO OTHOCHUTCA K IIPEAMETaM €CTECTBEHHO — HAy4YHOI'O LIMKJIA, B
YaCcTHOCTH K (usuke, nHPopMaTuke. Pa3BuTHe JTOTMUECKOTo MBIIIICHUS YYalIUXcsl MpH 00ydeHuu anredpe
CHOCOOCTBYET YCBOEHUIO MPEIMETOB TI'yMaHWTapHOro UuWKia. [IpakThueckne yMeHHsI W HaBBIKU
anreOpanvecKkoro Xxapakrepa He0OXOAUMBI JIJIsl TPYJ0BOM U MPO(EeCCHOHATILHOM MOITOTOBKH IKOJIBHUKOB.

Pa3Burtue y ydamuxcsi mpaBUIbHBIX MPEACTABICHUNA O CYITHOCTH U MPOUCXOXKJICHUH alNreOpanyecKux
abCTpakIii, COOTHOIIEHUU PEaTbHOTO W WJCATBHOIO, XapaKTepe OTPaXKEHHsS MaTeMaTHYeCKON HayKou
SBJICHUM W TIPOLIECCOB pEaTbHOrO0 MHpa, MECTE ajareOpbl B CHUCTEME HAayK W POJM MaTeMaTUYECKOTrO
MOJICIMPOBaHUSI B HAYyYHOM TIO3HAHMM W B TPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS] YYalllUXCS M KAuyeCTB MBIIUICHHUS, HEOOXOIMMBIX IJIs aJalTalud B COBPEMEHHOM
MH(OPMAITMOHHOM OOILIECTBE.

TpeOys OT ydamuxcs YMCTBEHHBIX W BOJIEBBIX YCWUJIMM, KOHLIEHTPALlMM BHHMAHUSA, AKTHUBHOCTH
pa3BUTOr0 BOOOpa)KEHUS, aiaredpa pa3BUBACT HPABCTBEHHBbIE YEpPThl JIMYHOCTU (HACTOWYMBOCTH, LIEJe-
YCTPEMJIEHHOCTh, TBOPYECKYI0 aKTHUBHOCTb, CAMOCTOSATEIbHOCTh, OTBETCTBEHHOCTh, TPYIOJIIOOHE,
JUCHUIUIMHY W KPUTUYHOCTh MBIIUICHHS) U YMEHUE apryMEHTUPOBAHO OTCTaMBaTh CBOM B3IJISABI U
yOEXKIeHUs, a TAK)KE CTOCOOHOCTh NPUHUMATh CAMOCTOSITEIbHBIE PEILICHUS.

N3yuenue anreOpbl, (yHKLIHIA, BEPOSITHOCTH M CTATUCTUKH CYIIECTBEHHO pACIIUPSAET KPYro3op
VYaIIUXCS, 3HAKOMS WX C HMHIYKIHEH W Jeaykiuen, oO0OIIeHHeM M KOHKPETH3alluel, aHaju3oM U
CUHTE30M, Kiaccuukanumed © cUCTeMaTH3aluel, alOCcTparupoBaHUEM, aHAJIOTHEH. AKTHUBHOE
MCIIOJIb30BaHUE 33/1a4 Ha BCEX ATanax yd4eOHOro IMmpolecca pa3BUBAaEeT TBOPUECKUE CIIOCOOHOCTH IIKOJIbHU-
KOB.

N3yuyenne anreOpsl MO3BOJSET (POPMHpPOBATH YMEHHST W HaBBIKM YMCTBEHHOIO Tpyla —
IUTAHUPOBAHUE CBOEM pabOThl, MOMCK PpALMOHAIBHBIX MNyTed €€ BBIMOJHEHUS, KPUTHUYECKas OLEHKa
pe3ynbTaToB. B mpoiecce nzydeHus: areOpbl MKOJbHUKHU JOJKHBI HAYYUTHCS U3J1araTb CBOU MBICIIHU SICHO
M HCUEPHBIBAIOLIE, JAKOHUYHO M EMKO, MPUOOPECTH HABBIKK UYETKOr0, aKKypaTHOTO M TPaMOTHOTO
BBITIOJTHEHNSI MATEMAaTUYECKUX 3aIUCEM.

Baxueiiield 3amayeil MIKOJBHOTO Kypca aireOpbl SIBISETCS Pa3BUTHE JIOTUYECKOTO MBIILUICHUS
yuamuxcs. Camu 00OBEKTHl MAaTEMaTUYECKUX YMO3AKJIIOUECHUW M MPUHATHIE B anreOpe mpaBuia MX KOH-
CTPYMPOBAHHUSI CIOCOOCTBYIOT (OPMUPOBAHUIO YMEHUH OOOCHOBBIBATH U JIOKA3bIBaTh CYXKIACHUS,
IIPUBOJUTH YETKUE ONPEACIICHUSA, PA3BUBAIOT JIOTMYECKYI0 MHTYHUILMIO, KPATKO M HAIJSAHO PAacCKpbIBAIOT
MEXaHM3M JIOTHYECKHX IOCTPOEHU M ydaT MX NpuUMeHeHHto. Tem campiM anredpa 3aHMMaeT OJHO M3
BEIyIIUX MECT B (OPMUPOBAHHWU HAYYHO-TEOPETUUYECKOTO MBIILJIEHUS IIKOJBHUKOB. PackpbiBas



BHYTPCHHIOIO T'apMOHHWIO MAaTCMATHKH, (l)OpMI/Ip}IH IMOHUMAaHHNC KpPAaCOThI W HM3AICCTBA MATCMATHYCCKHUX
paccymz[eHHﬁ, anre6pa BHOCHUT 3HAUUTECIILHBIN BKJIaZd B 3CTCTUYCCKOC BOCIIUTAHUC yHaAlIUXCA.

|. IlosicHUTEeIbHAA 3alIHCKA

Kypc anrebper 7 — 9 kiaccoB siBisieTcss 0a30BBIM JJIT MATEMATHYECKOTO OOpa30BaHUS W Pa3BUTHUSA
IIKOJIbHUKOB. AJre0poryeckue 3HaHUS HEOOXOIUMBI JUIsl U3YyUYEHUsl TeOMETpUH B 7 — 9 Kiaccax, anreopbl
U mMatematudeckoro anainmsa B 10 — 11 kiaccax, a Takke M3y4eHUsS CMEXKHBIX NUCHUIUIMH. [Ipu sTom
YUUTBIBAIOTCS JIOMUHUPYIOIIME WAEHM U TOJOXKEHUS TMpPOrpaMMbl pPa3BUTUS U (QOPMUPOBAHUS
YHUBEpPCAIbHBIX YUYEOHBIX JEHCTBUM AJi1 OCHOBHOIO OOIIEro 0Opa3oBaHMs, KOTOpbIE 0OECIIEYUBAIOT
(bopMHUpPOBaHUE POCCUICKON TPaKJAaHCKONW HICHTUYHOCTH, KOMMYHUKATHBHBIX KauyeCTB JIMYHOCTH H
CIOCOOCTBYIOT (DOPMUPOBAHUIO KITFOUEBON KOMITETEHIIUU — YMEHUS YUUMbCAL.

B ocHOBy Hacrosmield mporpaMMmbl MOJN0KEeHO @DyHIaMEHTAIbHOE SAPO COJEp)KaHUs OOIIero
oOpa3oBaHusl, TPEOOBAaHUSI K pe3ysbTaTaM OCBOCHHUSI 00pa30BaTEbHOM MpOrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHusl, IpeICTaBICHHBIE B (heIepaTbHOM rOCYAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE OCHOBHOTO
o0miero o0pa3oBaHusA, ¢ y4€TOM MPUEMCTBEHHOCTH C NPUMEPHBIMH MpPOrpaMMaMu JJi HAa4aJlbHOTO
o01iero oOpa3oBaHus 10 MaTeMaTHKE.

[TpakTryeckast 3Ha4UMOCTh IIKOJIBHOTO Kypca anreOpsl 7— 9 KJIaccoB COCTOUT B TOM, YTO MPEAMETOM
€ro W3YYCHHs SBISAIOTCS KOJWYECTBEHHBIC OTHOIICHUS W TPOIECCHl  peajbHOTO MHpa, OMHCAHHBIC
MaTeMaTUYeCKUMH MOJENIsAMHU. B COBpeMEHHOM OOIIecTBE MareMaThyeckas MOATOTOBKAa HEOOXoauma
KaKJIOMY Y€JIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX cdhepax YeIOBEUECKON AeTEIHHOCTH.

OpHOli M3 OCHOBHBIX II€JIeM W3y4eHHs aireOpbl SBISETCS pa3BUTHE MbIUICHUS. B mporecce
U3ydeHus: anreopsl GOpPMHUPYETCS JIOTHYECKOE W aJIrOPUTMHYECKOE MBIIUICHHUE, a TaKKe TaKue KadyecTBa
MBIIUICHUS, KaK CUja M TMOKOCTh, KOHCTPYKTHBHOCTh M KPUTHYHOCThH. JJig ajmanTandd B COBPEMEHHOM
MH()OPMAITMOHHOM OOIIIECTBE BAXKHBIM (PAKTOPOM SIBIIAE€TCS (DOPMUPOBAHHE MATEMATHYECKOTO CTHIIS
MBINUJICHHSI, BKJIIOYAIONMIETO B ce0s WHAYKIHUIO W JIEAYKIHIO, OOOIIEHHWE M KOHKPETHU3AIHIO, aHaIU3 W
CUHTE3, KJIacCU(UKAIMIO M CHCTEMAaTH3aIio, abcTparnpoBaHue u ananoruto. T

OOyuenne anredOpe AaéT BO3MOXKHOCTh YYAIIUMCSI HAYYUTHCS IUIAHUPOBATH CBOKO JIEATEIHHOCTH,
KPUTUYECKH OIICHWBATh €€, TPUHUMATh CaMOCTOSITCIIbHBIE pEIICHUS, OTCTaMBaTh CBOM B3TJISAIbI U
yOexaeHus. Ydaimuecsi, B TPOIECCe HW3YYCHHsI aireOpbl, ydaTcs H3jaraTb CBOM MBICTH SCHO H
MCYEPIBIBAIOIIE, MPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOTO BBITIOJHEHHS] MAaTEMaTHUYECKHUX 3arucei,



IIPM 3TOM HCIIOJIb30BAHUE MATEMATHYECKOrO S3bIKa MO3BOJSET Pa3BUBaTh y HIKOJBHUKOB T'PAMOTHYIO
YCTHYIO U MIUCBMEHHYIO PEYb.

dopMHpyeT Yy y4aluxcsi NpelcTaBiIeHUuE 00 anredpe Kak 4acTh OOIIECYETIOBEYECKOW KYJIbTYpPhl U
3HAKOMCTBO C HCTOPHEN pa3BUTUS aireOpbl KaKk HAayKH. 3HAYUTEIbHOE BHHMAaHUE B W3JI0KEHUU
TEOPETHUYECKOr0 MaTepHalla Kypca yAeNseTCsl Er0 MOTUBALMH, PACKPBITUIO CYTH OCHOBHBIX IOHATHMN, HJIEH,
MeTo0B. (OOyuyeHHEe IOCTPOEHO Ha 0a3e TEOpUH pa3BUBAIOLIETO OOYYEHMs, 4YTO JIOCTHIaeTCs
OCOOCHHOCTSIMU M3JI0KEHHMSI TEOPETUUYECKOr0 MaTepuajla M YINpPaKHEHHWSIMHM Ha CpaHEHUE, AaHaJu3,
BBIJICJICHUE TJIaBHOTO, YCTAHOBJIEHHE CBs3€H, KiaccU(puUKaluio, obomeHne u cucrematusanuio. Ocobo
aKLICHTUPYIOTCS  COAEP/KATEIBHOE PACKPBITUE MAaTEMaTHYECKUX IIOHATHM, TOJKOBAHHE CYLIHOCTH
MaTEeMaTHYECKUX METOJOB M O0JacTH UX TNPUMEHEHHsS JEMOHCTpalUs BO3MOXHOCTEH MPUMEHEHUs
TEOPETHUYECKUX 3HAHUW JJIs PELIEHUs pa3HOOOPA3HBIX 337a4 NPHUKIAJHOIO XapaKTepa, HapuMep peleHUs
TEKCTOBBIX 3aJa4, JCHEXHBIX M TMPOLUEHTHBIX pAacye€TOB, YMEHHUE II0Jb30BAThCSl KOJIMYECTBEHHOU
uH(popmanuen, NpeACcTaBlIeHHOW B pa3iMuYHbIX (opmax, ymMeHue yutaTh rpapuku. OcozHaHue oOLIero,
CYILLIECTBEHHOI'O SBJISIETCSI OCHOBHOM 0a30il Juisl peuieHusl ynpaxHeHuH. BakxHO NpUBOAUTH NETalbHbIE
MOSICHEHUS K PELIEHUIO0 TUIOBBIX YIPAXKHEHUI. DTUM PacKpbIBaeTCs CyTh METOJA, TOAX0Aa, IpearaeTcs
AITOPUTM WJIM SBPUCTUYECKASI CXEMA PELICHUs YIPAKHEHUI ONIPEIEeIEHHOTO TUIIA.

B ocHOBYy Hacrosmen mporpaMMbl IIOJIOKEHBI II€IArOrMYECKUE M IUJAKTUYECKUE ITPUHLIUAIBI
BapUaTHBHOI'O Pa3BUBAIOIEI0 00pa30BaHUS, M3JI0KEHHbIE B KOHIIEMIMKM 00pa3oBaTeNIbHON MporpamMmbl
«IlepcniekTuBHAs IIKOJIa», U COBPEMEHHBIE JIUIAKTHUKO-TICUXOJOTHMYECKUE TEHIACHLNUH, CBSI3aHHBIE C
BapUaTHBHBIM pa3BUBaIOLIUM oOpa3oBaHueM U TpeboBaHusimu OI'OC.

A. JINYHOCTHO OPHUEHTHPOBAHHBbIC NPHHUMIBI: NPUHIUI AJANTUBHOCTH; INPUHLUI PA3BUTHUS;
NPUHLINI KOM(OPTHOCTH Ipoliecca 00yueHusl.

b. KyJbTypHO OpHeHTHpPOBAHHBbIC NMPUHUHUNbI: NPUHUMUIT LEIOCTHOW KapTUHBI MHUPA; MPHUHIUI
LEJIOCTHOCTHU COZAEpKaHUs 00pa30BaHus; IPUHIIMI CUCTEMATUYHOCTH; MPUHLIAI CMBICIOBOTO OTHOILLEHUS K
MUPY; TPUHIMI OPUEHTUPOBOUHON (DYHKIIMM 3HAHUI; TPUHIIMI OMOPBI HA KYJIBTYpPY KaK MUPOBO33PEHUE U
KaK KyJIbTYPHBIN CTEPEOTHII.

B. /lesiTeJIbHOCTHO OPHEHTHPOBAHHbIE NPUHIUIbBI: TPUHIUI OOy4YeHUS AEATEIBHOCTH; MPUHIIMIT
YIPABJISIEMOTO MEPEX0Jia OT ACSITENbHOCTA B YUEOHOW CUTyalluu K JESITEIbHOCTH B )KU3HEHHOUW CUTYyaluu;
OPUHLIMII Tepexofa OT COBMECTHOM Yy4eOHO-IO3HABATENbHON JESATENIbBHOCTH K CaMOCTOATEIbHOU
JEsITeIbHOCTH yvamierocst (30Ha OirpKalIlero pas3BUTHA); MPUHIUI OMOPHI HA MPOIECCHl CIIOHTAHHOI'O
pa3BUTHUS; IPUHLUI (HOPMHUPOBAHMS TOTPEOHOCTH B TBOPUYECTBE U YMEHHM TBOPUYECTBA.



MaremaTtnueckoe oOpa3oBaHHE SBISIETCA O00s3aTENbHOM W HEOTHEMJIEMOM YacThio OOIIETo
oOpa3oBaHMsI Ha BCeX CTyMeHsIX MIKoibl. OOyueHne MaTeMaTHKE B OCHOBHOHM IIKOJIE HANpaBlIEHO Ha
JTOCTUKECHHE CIENYIOLINX Yyeell.

l) 6 HanpaesjleHuu JTUYHOCMHO20 pa3eumusl.

dopmMupoBaHUe MPEACTABICHUI O MaTeMaTUKE KaK YacTH OOIe4eIOBEYECKON KyJbTYpHI, O
3HaYMMOCTH MaTEeMaTUKU B Pa3BUTUU LIMBUJIM3AIMH U COBPEMEHHOTO O0IIIEeCTBA;

Pa3BuTue JOrMYECKOr0 M KPUTHYECKOTO MBIIUICHUS, KYJIbTYpbhl pe€Yd, CHOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

dopmMHpOBaHNE HMHTEUIEKTYaJIbHOH HYECTHOCTM W  OOBEKTUBHOCTH, CIOCOOHOCTH K
IPEOAOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO OIBITA;
Bocnurtanue kadyecTB JTUYHOCTH, OOECIEUMBAIOIINX COLUAIbHYIO MOOMIBHOCTD, CIIOCOOHOCTD
IPUHUMATh CAMOCTOSITENIbHBIE PEIICHNUS;

dopmMHUpOBaHUE KavyeCTB MBINUICHHUS, HEOOXOMUMBIX MJsl aJanTallid B COBPEMEHHOM
MH(OPMAIMOHHOM OOILIECTBE;

Pa3Butne nHTEpEeca kK MaTeMaTHIECKOMY TBOPUECTBY U MaTEMaTHYECKHX CIIOCOOHOCTEH;

2) 6 MemanpeoMemHOM HANPABICHUU:

Pa3BuTne mpeAcTaBieHHI O MareMmaTtHke Kak (opme OmMcaHus W METOJAE TO3HAHUS
JEUCTBUTEIBLHOCTH, CO3/IaHUE YCJIOBHM I TNPUOOpPETEeHUs TMEePBOHAYAIBHOTO  OIbITa
MaTeMaTHYeCKOTO MOJCITHPOBAHNS;
dopMupoBaHUEe OOIMMX CIMOCOOOB HHTEIICKTYAIbHOW JEATEIHHOCTH, XapaKTEPHBIX IS
MaTEeMAaTUKHU M SBJISIONMINXCS OCHOBOW MO3HABATEIBHOU KYJIBTYPhI, 3HAYUMOU JJIST Pa3TUIHBIX
chep yenoBeYECKOU eATeIbHOCTH;

3) 6 npeomemnom HanpasieHuu.:

OBnazeHNe MAaTEeMATHUYECKUMHU 3HAHUSIMHA W YMEHUSIMHU, HEOOXOIUMBIMH JUIsI TPOJIOJKCHUS
o0pa3oBaHusl, U3yUEHUS CMEKHBIX TUCITUTUINH, MPUMEHEHUS B TIOBCETHEBHOM JKU3HH;
Coznanue ¢yHaaMeHTa I MaTeMaTHYeCKOro pa3BUTHS, (HOPMUPOBAHHS MEXaHU3MOB
MBIIIJICHHS, XapaKTEPHBIX 1JI1 MATEMaTUUECKON JIESITEIbHOCTH.

B opranuzanuum  y4eOHO — BOCHUTATEIBHOTO IMpollecca BaXXHYIO pOJib WUrparoT 3agaur. OHuU

ABIAOTCA MW 1LOCIIBIO, U CPCACTBOM O6y“IeHI/I$I. Baxxaeim YCJIIOBUCM HpaBHHBHOﬁ opraHu3annu 3TOro



npolecca sSBISETCs BBIOOp pallMOHAIbHON CUCTEMBl METOJIOB M IPUEMOB 00OyUeHHUsI, CTIeHU(UKH perIaeMbIX
00pa30oBaTENbHbIX U BOCIIUTATEIbHBIX 3a]1a4.

[{enpro n3y4yeHus: Kypca MaTeMaTHKe B 7 - 9 Kjaccax sBJIETCS Pa3BUTUE BBIYHUCIUTEIBHBIX YMEHHM
10 YPOBHSA, MO3BOJIAIOIIETO YBEPEHHO HCIIONB30BaTh UX IPU PELICHUM 3a7a4 MATEMAaTUKH U CMEKHBIX
[IPEAMETOB, YCBOCHUE allllapaTa YpaBHEHUN U HEPABEHCTB KAaK OCHOBHOIO CPEACTBA MAaTEMaTUYECKOIO
MOJICIMPOBAHUs  3aja4, OCYUIECTBJICHHE  (PYHKIMOHAJIBHON  NOATOTOBKM  HIKOJBHUKOB.  Kypc
XapaKTepU3yeTCs TIOBBIIICHUEM TEOPETUYECKOTO YpPOBHS OOY4YEeHMs, MOCTENEHHBIM YCHJIMEM PpOJIU
TEOPETUUECKNX OOOOMIEHNI W AETyKTHUBHBIX 3akiioueHuil. [IpukmagHas HampaBICHHOCTh PACKPHIBACT
BO3MO>KHOCTb U3y4aTh U PEIIATh MPAKTUUECKUE 3aJaUH.

B ocHoBe mocTpoeHHs AaHHOTO Kypca JISKUT HJied TyMaHU3allMu OOy4YeHHs, COOTBETCTBYIOIIAs
COBPEMEHHBIM TMPEACTABICHUSAM O IEJIAX IIKOJBHOIO 00pa3oBaHUs W yHeNsomas o0coboe BHUMaHHE
JUYHOCTH YUYEHHKA, €r0 UHTEPECaM U CIIOCOOHOCTSIM.

[Ipennaraempiii Kypc MNO3BOJISIET OOECHEUYUTh (POPMUPOBAHUE KaK npeoMemHublX YMEHHH, TaKk U
VHUBEPCANIbHBIX YUeOHbIX Oelicmauli IIKOJILHUKOB, a TaAKXKE CIIOCOOCTBYET JTOCTHUKEHHUIO ONMpPEIEeTEHHBIX BO
®I'OC NMUYHOCTHBIX PE3yJbTAaTOB, KOTOPBIE B JAJIbHEUIIEM MO3BOJAT YYAIIUMCS MPUMEHSTH MOJTYyYEHHBIE
3HAHUS U YMEHHS JJIsI PELICHHS Pa3JIUYHBIX KU3HEHHBIX 33]1a4.

B kypce aire6psl MOKHO BBIACIUTH CIEAYIOIIME OCHOBHBIE COJIEpIKaTENIbHbIC JUHUU: apu(MeTrKa;
anreOpa; (QyHKIMU;, BEPOSATHOCTh M cTaTUCTUKa. Hapsimy ¢ 3TUM B cojepkaHUE BKJIIOYEHBI JIBa
JIOTIOJIHUTENIBHBIX METOJIOJIOTUYECKUX pas3jienia: JOTHKAa W MHOXKECTBA; MaTeMaThKa B HCTOPUYECKOM
Pa3BUTHUM, YTO CBS3aHO C pean3alueil 1eyie OOIIEHHTEIUICKTYaAIbHOTO U OOIIEKYJIBTYPHOTO Pa3BUTHS
yuamuxcs. CopepkaHue KaXKIoro U3 3TUX Pa3/esioB pa3BOPAYMBAETCS B COAEPIKATEIbHO-METOJIUYECKYIO
JIMHUIO, TPOHU3BIBAIOIIYIO0 BCE OCHOBHBIE COJiepKaTeibHbIe JIMHUU. [Ipu a3TOM nepBas iuHus — «Jloruka u
MHO>KECTBa» — CIIY>)KUT LEJH OBJIQJCHUS YYallUMUCS HEKOTOPBIMHU 3JIEMEHTAMH YHUBEPCAIbHOTO
MaTeMaTU4YeCKOro si3bIka, BTOpas — «MaremaThka B HMCTOPUYECKOM pPa3BUTHH» — CIOCOOCTBYET
CO37IaHUI0 OOIIEKYIBTYPHOTO, TYMaHUTAPHOTO (hOHA U3YyUCHHUSI Kypca.

I1. O0mas xapakrepucTHKa y4eOHOro npeaMera «Ajaredpa»

Hacrosimas mporpaMma 1mo MaTeMaTuke Jjisi OCHOBHOM ITKOJIBI SIBJISIETCS JIOTHYECKUM MPOJI0TKEHUEM
nporpammbl  «llepcriekTMBHasT MIKOJA» [JIi HAYalbHOM IIKOJBI, a TakKKe MPOJIOJDKEHUEM Kypca
«Marematuka» 5 — 6 Kjlacca 1 BMECTe C HEil COCTaBJIsIET OMUCAHUE HETPEPHIBHOTO Kypca MaTEMaTUKH C |-
ro 1o 9-i kiacc o6meoOpazopaTeabHOM mKOIBI 10 OI'OC.



B ocHoBe comepkanusi 00yueHUss MaTEMAaTHUKE JICKHUT OBJAJACHUE YYAIIUMHUCS CISAYIONIMMHI BUIAMHU
KOMIIETCHLIMM: NpPeAMEeTHOH, KOMMYHHMKATHBHOH, OPraHM3allMOHHON U o0O0WeKyJIbTypHOii. B
COOTBETCTBHM C 3TUMH BHJIAMHU KOMIIETEHIIUMN BBIJCICHBI IJIaBHBIE COAECPKATEIBbHO-1IEJIEBbIC HAIIPABICHUS
Pa3BUTHS yUYalIUXCS CPEACTBAMU npeamera «MareMaTukay.

IIpeamerHass kommereHumsi. [log mpeaMETHOM KOMIIETEHIIMEW ITOHMMAETCS OCBEHOMIIEHHOCTH
IIKOJIbHUKOB O CHCTEME OCHOBHBIX MAaTEMaTHYECKUX MPEJICTABICHUN W OBJIAJICHUE MUMU HEOOXOAUMBIMU
npeIMeTHbIMU yMeHUsIMU. DopMupyrorces crneayromre o0pa3yrone 3Ty KOMIETEHIUIO MTPEACTABICHUS: O
MaTeMaTHYECKOM SI3bIKE KaK CPEICTBE BBIPAKEHUSI MATEMATUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U T.1.; O
MaTeMaTH4eCKOM MOJIEIMPOBAHUM KAaK OJHOM H3 BaXXHBIX METOJOB MoO3HaHWs Mupa. Dopmupyrorcs
clleyolre o0pasyrouue 3Ty KOMIETEHIIMI0 YMEHUS: CO3[aBaTh MPOCTEHIINE MaTeMaTUYECKUE MOJIEIH,
paboTaTh C HUMH M WHTEPIPETUPOBATH IMOJIYUYCHHBIC PE3YyJbTaThl, MPUOOPETATh U CHUCTEMATU3UPOBATH
3HaHUSA O CIOCO0axX pelIeHUsT MaTeMAaTHUYEeCKUX 3aJ]ay, a TakKe MPUMEHSITh 9TU 3HAHUS U YMEHHUS IS
pEIICHUsI MHOTUX JKU3HEHHBIX 3a7a4.

KommyHukaTuBHass kommereHuusi. [lon KOMMYyHUMKaTMBHOW KOMIIETCHIIMENM ITOHUMAETCS
c(hOpPMHUPOBAHHOCTh YMEHHUSI SCHO M UETKO H3JaraTb CBOM MBICIIH, CTPOUTh apPryMEHTHUPOBAHHBIE
pacCyKJIeHUs, BECTU JAHAJIOT, BOCIPUHUMAS TOUYKY 3pPEHHUSI COOECEIHUKA U B TO K€ BpeMs MojaBepras eé
KPUTUYECKOMY aHAJIM3y, OTCTaWBaTh (IIPU HEOOXOAMMOCTH) CBOIO TOUYKY 3pPEHUS, BBICTPAUBASI CUCTEMY
aprymenTaiuu. dopmupyrorcs oOpasyromue 3Ty KOMIETEHIIMI0O YMEHHUsS, a TakKe YMEHHs H3BJIEKaTh
HH(}OpMAIMIO U3 Pa3HOTO POJia UCTOYHUKOB, MPeoOpa3oBbiBas €€ Mpu HEOOXOAUMOCTH B JIpyrue (popMbI
(TEKCTBI, TAOIHIIBI, CXEMBI U T.1.).

Opranm3annoHHas kKommereHuusa. [log opraHW3allMOHHONM  KOMIIETEHIMENW MOHUMAETCS
c(hOpPMHUPOBAHHOCTh YMEHHUSI CAMOCTOSITEIbHO HAXOJWTh W MPUCBAMBATH HEOOXOIMMBIE YHAIIUMCS HOBBIC
3HaHuA. POPMUPYIOTCS CIEIyIOIINe 00pa3yloIie 3Ty KOMIIETEHIUIO YMEHHS: CaMOCTOSITEIbHO CTaBUTh
yueOHy10 3a1auy (11eb), pa30ouBaTh €€ Ha COCTaBHbIE YaCTH, HA KOTOPBIX OyJE€T OCHOBBIBATHCS Mpoliecc e
pelIeHus], aHAJIU3UPOBATh pPE3yJbTaT JACHCTBUS, BBISBIATH JIOMYIICHHbIE OIIUOKM W HETOYHOCTH,
WCTIPABJISITh UX U TPEIACTABIATH MOJYYEHHBIN pe3ynbTraT B ¢Gopme, JIETKO JOCTYIMHOM JJisi BOCHPHUSTHS
IPYTUX JIFOIEHU.

O0mexyabTypHass  kommereHums. Ilog  oOmIeKyNIbTypHOW  KOMIIETEHUMEW  MOHUMAETCs
OCBEJIOMJIEHHOCTh IIKOJBHUKOB O MaTeMaTHUKE KaK 3JIEMEHTE OOIEYeIOBEYECKON KYJIbTYphl, €€ MECTE B
CHUCTEME JIPYTMX HayK, a TaKXe €€ pOJiM B pa3BUTHUM NPEIACTABICHUN YEJIOBEYECTBA O LEIOCTHOW KAPTUHE
mupa. GopMupyroTcs cieayomune 00pa3yroue 3Ty KOMIETEHIUIO MPeACTaBIeHus: 00 YpOBHE pa3BUTHUSA
MAaTEMATUKU Ha Pa3HbIX MCTOPUYECKUX JTalax; O BBICOKOW MPAKTUYECKOM 3HAYMMOCTH MAaTE€MAaTHUKU C



TOYKH 3PCHUS CO3JAHHS W Pa3BUTHS MaTEpPUATBHOW KYJbTYphl UEJIOBEUECTBA, a TaKXKE O BAXKHOU POIU
MaTEeMaTUKU C TOYKW 3pEHUsS (DOPMUPOBAHUM TAKUX BAKHEUIINX YEPT JTMYHOCTH, KaK HE3aBUCHMOCTH U
KPUTUYHOCTH MBIIIUJICHHS, BOJISI 1 HACTOMYMBOCTD B TOCTMKCHHUH LIEITTH U JIP.

Cooeporcanue mamemamuyecko2o o00pazoeanuss B OCHOBHOW TKOJIE (OPMHUPYETCS HA OCHOBE
(GyHIaMEHTAIBHOTO Spa MIKOJIBHOTO MaTeMaTHYECKOT0 00pa3oBaHus. B mporpamMme oHO MPEACTaBICHO B
BHJIC COBOKYIHOCTH COJIEP)KATCIbHBIX pa3/ielioB, KOHKPETH3UPYIOIIUX COOTBETCTBYIOIIHE OJIOKH
(GyHIAMEHTAIBHOTO SApa NPHUMEHUTCIBHO K OCHOBHOHM mikone. IIporpamma periaMeHTHpYET 0O0beM
MaTepHalia, 00s13aTeIbHOTO I M3YYCHHSI B OCHOBHOM IIKOJIE, a TaKXKe JacT €ro paclpeeiCHUE MEXTY
5—6 u 7—9 xnaccamu.

CopepxaHue MaTeMaTU4ecKoro oOpa3oBaHMsI B OCHOBHOHM IIKOJIE BKJIIOYAET CIEIYIOIIME pa3Jeibl:
apugmemuxa, ancedpa, QyHKyuu, 6epoAmMHOCMb U cmamucmuxa, ceomempus. Hapsgy ¢ 3TUM B HEro
BKJIIOUEHBI JBa [JOINOJHUTEIBHBIX pPAa3fela: J02UKa U MHOJMCEeCmed, MamemMamuka 6 UCMmopuieckom
pazeumuu, 9TO CBA3aHO C pealu3alUel Lenell OOIIENHTEINIEKTYAIbHOTO U OOIIEKYJIbTYPHOTO pPa3BUTHSA
yuanuxcsd. CoxepikaHne KakJIOro M3 3THX pa3[esioB pa3BOPAuMBAETCS B COAECPKATEIBHO-METOAMUYECKYIO
JIMHUIO, TPOHU3BIBAIOLIYIO BCE OCHOBHBIE Pa3Jieibl COAEPKaHNUI MATEMAaTUYECKOTO 00pa30BaHUs HA TAHHON
CTYIEHH 00yYEHUSI.

Conepxxanue pasgena «ApupMeTuka» CIyKUT 0a30i s AampHEHIIEro H3ydeHUs y4alluMUCS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO MBIIIEHUS, (POPMUPOBAHUIO YMEHHUS T10JIb30BATHCS
QITOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B IOBCEAHEBHON JKU3HU.
Pa3BuTHe NOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBA3aHO C PALIMOHAIBHBIMU M UpPAlMOHATIBHBIMU YHCIIAMH,
(bopMHpOBaHUEM TEPBUYHBIX MPEACTABICHUN O JEUCTBUTEIBHOM 4YHCIIE. 3aBEpUICHHE UYMCIOBOM JIMHUU
(cuctemaTuzanusi CBEJCHUM O JEWCTBUTENBHBIX YUCIAX, O KOMIUIEKCHBIX YHCIIax), TaKk ke Kak u Oosee
CJIOKHBIE BOIPOCHI apuUPMeTHKH (anroput™ EBKiMIa, OCHOBHas Teopema apU(PMETHKH), OTHECEHO K
CTYIIEHH OOIIEro cpeaHero (oJHOro) oOpa3oBaHuUs.

Conepxxanue pasnena «Anredpa» HampaBieHO Ha (OPMHUPOBAHHME Yy YYalIMXCAd MAaTeMaTH4YeCKOro
amnmapara sl pelieHUs 3a7ad U3 Pa3HbIX Pa3leiioB MAaTEMAaTUKH, CMEXHBIX MPEIAMETOB, OKPYKAIOIICH
peanbHOCTU. SI3bIK anreOphl TMOAYEPKUBACT 3HAUYCHHE MAaTEMaTHKW KaK s3bIKa JJIi TTOCTPOCHHS
MaTeMaTUYECKUX MOJICJIEN MPOIIECCOB U SIBICHUM pealbHOTO MHpa. B 3aaum m3ydeHus: aareOpbl BXOIST
TaKKe Pa3BUTHE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJMMOrO, B YAaCTHOCTH, ISl YCBOEHHUS Kypca
nH()OpPMATUKH, OBJIAJICHUS HABBIKAMH JEAYKTHUBHBIX paccyxacHuil. [IpeobpazoBanue CUMBOJBHBIX (HOPM
BHOCHUT CcHeIM(UIECKUN BKIJIAJ] B PA3BUTHE BOOOPAKEHUSI yUAIIUXCS, UX CIIOCOOHOCTEN K MaTEMaTHYECKO-



My TBOpPYECTBY. B OCHOBHOM IIKOJIE MaTepuan IPYNIUPYETCS BOKPYI PALMOHAIBHBIX BBIPAKECHHM, a
BONPOCHI, CBSI3aHHBIE C HPPAIMOHATBHBIMU BBIPAKEHUSIMU, C TPUTOHOMETPUUYECKUMHU (PYHKIUSIMH U
npeoOpa3oBaHUAMM, BXOAAT B COJIEP)KaHUE Kypca MaTeMAaTHKU Ha CTapLIed CTYIIEeHH 00y4YEHUs B IIKOJIE.

Conepxanue pazaena «DyHKIMW» HAIENIEHO HA TMOJIYYEHHE IIKOJIbHUKAMU KOHKPETHBIX 3HAHUU O
GyHKIMM KaK BaKHEWIEH MaTeMaTHYeCKOW MOJeNu Il OMUCaHUS U MCCIENOBaHUS pPa3sHOOOpa3HbIX
npoueccoB. M3yueHue 3Toro marepuaia CrnocoOCTBYET Pa3BUTHIO Yy Y4alllUXCs YMEHHS HCIIOJIb30BaTh
pazNuyHble S3bIKM MAaTeMAaTUKU (CJIOBECHBIM, CHUMBOJMYECKUH, Trpaduyeckuii), BHOCUT BKJIaJI B
(dhopMHUpoOBaHUE MPEACTABICHUIN O POJIU MATEMATUKU B Pa3BUTUU IIUBUIIU3ALMH U KYJIbTYPHI.

Paznen «BeposTHOCTh M CTaTHCTHKa» — 0OSA3aTENIbHBIMI KOMIIOHEHT IIKOJBHOIO OOpa30BaHUS,
YCUJIUBAIOLIUH €ro MPUKIAJIHOE U MPAKTUYECKOE 3HaYeHHE. DTOT MaTepuai HeoOXOAUM IPEXkKAE BCETo s
(dbopmupoBaHus y ydamuxcs (yHKUHOHAIbHOM I'PaMOTHOCTH — YMEHUW BOCIPUHUMATh M KPUTUYECKU
aHAIU3UPOBaTh HWH(OpPMALMIO, MNPEICTABICHHYI0 B pa3iM4HbIX (opmMax, MOHUMATh BEPOSITHOCTHBIN
XapaKkTep MHOTHX PEaJbHBIX 3aBUCUMOCTEN, TPOBOAUTE IPOCTEUIIINE BEPOSITHOCTHBIE pacueThl. M3yuenne
OCHOB KOMOMHATOPUKH IO3BOJUT yYalllUMCSl pacCCMaTpUBaTh CIy4al, OCYLIECTBISATH MMEpedop U MOACYUET
YuCJIa BAPUAHTOB, B TOM YHCIIE B IPOCTEUIINX MTPUKIIAIHBIX 33/1a4aXx.

[Ipy m3y4yeHHH CTATHCTUKH W BEPOSATHOCTH PACLIMPSIOTCS NPEACTABICHUS O COBPEMEHHOM KApPTHHE
MHpa M METOJIlaX €ro HccieoBaHusd, (HOpMHUpPYETCs MOHUMAHUE POJM CTATUCTHKM KaK HCTOYHHKA
COLIMAJIbHO 3HAYUMON MH(OpPMALIMU U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

Ocob6enHocThIO pasnena «Jlormka u MHOXECTBa» SBIISETCS TO, YTO MPEACTABICHHBIM B HEM MaTepuall
MPEUMYIIECTBEHHO HM3Y4YaeTCsd W MCIOJB3YETCS PACMPECICHHO — B XO0J€ PACCMOTPEHUS PA3TUUYHBIX
BOMpocoB Kypca. COOTBETCTBYIOIIMM MaTepuaia HalleJIeH Ha MaTeMaTHUYE€CKOE pa3BUTHE YYalllMXCH,
dhopMUpOBaHHE Y HUX YMEHUS TOYHO, CIKATO U SICHO M3J1araTh MBICIIM B YCTHOW M MUCbMEHHOM PEYH.

Pa3znen «MaTtemaTrka B UCTOPHUECKOM PAa3BUTUI MpeHa3HaueH AJi1 (OpMHUpPOBaHUS MPEACTABICHUHN O
MaTeMaTHKe KaK YacTH YeJOBEUECKOH KyNIbTyphl, JUIsl OOINEro pa3BUTHS IIKOJBHUKOB, IJIA CO3JaHHS
KyJBTYPHO-UCTOPHUECKOM cpenbl oO0ydeHus. Ha Hero He BBIAETSAETCS CIEHAIBHBIX YPOKOB, YCBOSHHUE €ro
HE KOHTPOJMPYETCS, HO COJAEp)KaHUE 3TOr0 pasfesia OpraHWYHO MPUCYTCTBYET B Y4eOHOM Ipolecce Kak
CBOETO pOJa TyMaHWTApHBIK (OH TIPH PACCMOTPEHHH MPOOJIEMAaTHKH OCHOBHOTO COZICPKAHWUS
MaTeMaTU4YeCcKoro 00pa3oBaHuUsl.

Ilennocmmubie opuenmupsl co0epiHcanus yueoHozo npeomema



MartemaTtnueckoe oOpa3oBaHHE UTPaeT BaXHYIO POJIb KaK B MPAKTUYECKOM, TaK U B JyXOBHOW >KU3HU
obmiectBa. [IpakTuueckas cTopoHa MaTeMaTHYeCKOro 0Opa3oBaHus CBsA3aHa ¢ (POPMUPOBAHUEM CIIOCOOOB
JESITeIbHOCTH, AYXOBHas — C UHTEIUICKTYaJbHBIM Pa3BUTHUEM UEJIOBEKa, (OPMUPOBAHUEM XapakTepa U
oO1Iel KylIbTypHl.

[IpakTHueckass IMOJIE3HOCTh MAaTeMaTUKU OOYyCIOBIEHAa TEM, 4YTO €€ MPEeIMETOM  SIBISAIOTCA
(yHIIaMEHTaJIbHBIE CTPYKTYPBI PEaIbHOIO0 MUPA: IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOILIEC-
HUS — OT IHPOCTEHIINX, yCBAaMBAa€MbIX B HENOCPEICTBEHHOM OIIBITE, J0 JOCTAaTOYHO CIIOKHBIX,
HEOOXOAMMBIX JJIsi Pa3BUTUSl HAayYHbIX M TEXHOJOTMYECKMX HJeH. be3 KOHKpPETHBIX MaTeMaTH4eCKUX
3HaHUU 3aTPyJHEHO NOHMMAHHWE NPUHIUIOB YCTPOWCTBA M HCIIOJIb30BAHUS COBPEMEHHOW TEXHUKHU,
BOCHPUATHE M  HUHTEpIpeTalus pPasHOOOpPa3HOM  COLUAIBbHON, HSKOHOMHUYECKOM, MOJUTHYECKON
uH(popmanuu, Manod3PQeKTUBHA MOBCETHEBHAS MTPAKTUYECKAsl AeATEIbHOCTh. KaxkqoMy 4enoBeKy B CBOEH
KU3HU TIPUXOJUTCA BBIMONHATH JOCTATOYHO CIOKHBIE PAacyeThl, HAXOIAUTh B CIPABOUYHUKAX HYKHBIC
dbopMylbl U TPHUMEHATh WX, BIAJACTh NPAKTUYECKHUMH TMPHEMaMH T€OMETPHUECKHX H3MEPEHUNH U
MOCTPOCHUHN, YNTaTh WHGOPMAIIMIO, MPEICTABICHHYI0 B BHUIY TaOJHIl, JUarpamm, rpaQukoB, MOHUMATh
BEPOSATHOCTHBIN XapaKkTep CIyYailHBIX COOBITHII, COCTABISTh HECIOXKHBIC AITOPUTMBI U JIP.

be3 0a30Boil MaTeMaTHYECKON MOArOTOBKM HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
YeI0OBEKOM. B 1mIkosie MareMaTuka CIIy)KHT OMOPHBIM MPEIMETOM ISl M3yYeHHUs] CMEKHBIX AUCIMILINH. B
MOCJICHIKOJIbHOM JKM3HU peaIbHOM HEOOXOJUMOCThIO B HAILlM JTHU SIBJISETCS HENpEpbIBHOE 00Opa3oBaHHUE,
41O TpeOyeT MOJHOLEHHOM 0a30Boi 0011e00pa30BaTeNIbHON MOATOTOBKH, B TOM YHCIIE U MaTEMaTHYECKOM.
W, Hakoner, Bce OoJbIle CHEIUATBHOCTEH, Ilie¢ HEOOXOIUM BBICOKHN YpOBEHb 0Opa30BaHMs, CBSA3AHO C
HENOCPEJICTBEHHBIM IPUMEHEHUEM MaTEeMaTHKU (3KOHOMUKA, OM3Hec, (UHAHCHI, (PU3HKa, XUMHUS, TEXHHKA,
uH(popmMaTHKa, OMOJIOTHS, TICUXOJIOTUS U 1p.). TakuM 00pa3oM, paciupsieTcs Kpyr HIKOJIbHUKOB, IS
KOTOPBIX MaTeMaTHKa CTAaHOBUTCS 3HAUUMBbIM MPEAMETOM.

Jlis KM3HU B COBPEMEHHOM OOINECTBE BaKHBIM SBJISIETCS (DOPMHpOBAHME MaTEMaTHYECKOTO CTHIIS
MBINJICHHSI, TPOSBIIAIONIETOCS B OMpPEIEICHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce MaTeMaTHUeCKOH
ACSITEIPHOCTH B apceHaJl TPUEMOB U METOJOB YEJIOBEYECKOTO MBINUICHUS ECTECTBEHHBIM 00pazom
BKJIIOUAIOTCS MHAYKIMS U IEAYKIHs, 0000IIeHne U KOHKPETH3allHsl, aHalIlu3 U CUHTE3, Kiaccu(ukaius u
cuctemMarusanus, abcrparupoBanve u aHanorus. OOBEKTh MAaTEMAaTUYECKUX YMO3aKIIIOUEHUH W MpaBuia
WX KOHCTPYHPOBAaHUS BCKPBHIBAIOT MEXAaHM3M JIOTHYECKMX TIOCTPOSHUH, BBHIPAOATHIBAIOT YMEHUS
dbopMynpoBaTh, 000CHOBBIBATh U JOKA3bIBATh CY)KJICHHUS, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE MBIIILJICHUE.
Benymas posib npuHaaiexKuT MaTeMaTuke B GOPMUPOBAHUH aJITOPUTMHUUYECKOTO MBILIUICHUS U BOCIIUTAHUN
YMEHHUI JeHCTBOBAaTh MO 3aJaHHOMY aJTOPUTMY M KOHCTPYHPOBaTh HOBBIE. B xone pemienus 3amgay —



OCHOBHOM Yy4eOHOH NeATeThHOCTH Ha ypOKaX MaTeMaTUKH — Pa3BUBAIOTCS TBOpYECKas W MPUKIATHAsS
CTOPOHBI MBIIIUICHUS.

OOyuenne MaTeMaTHKE JaeT BO3MOXKHOCTh pa3BUBaTh Yy YYaIlIMXCAd TOYHYIO, HSKOHOMHYIO U
WH(POPMATUBHYIO peYb, YMEHHE OTOuMparh Hauboyee MOAXOASAIINE S3BIKOBBIE (B YAacCTHOCTH, CHUM-
BOJINYECKUE, TPaPUUECKUE) CPEICTBA.

MatemaTtnueckoe oOpa3oBaHME BHOCUT CBOHM BKJIaA B (hOpMHpOBaHHE OOIIEH KyJIbTYpbl YEJIOBEKA.
Heo0xoauMbpIM KOMIIOHEHTOM 001LEH KYJIbTYpbl B COBPEMEHHOM TOJIKOBaHHH SIBIISIETCS 00111€€ 3HAKOMCTBO
C METOJaMH II03HAHMS JEUCTBUTEIBHOCTH, IPEACTABICHHUE O NPEIMETe U METOAE MATEMaTHKH, €ro
OTJINYUSA OT METOJIOB €CTECTBEHHBIX M TYMAHUTAPHBIX HAayK, 00 OCOOEHHOCTSX NMPUMEHEHHs] MAaTEMATUKU
JUIS PELLIEHUSA Hay4YHBIX U NIPUKIAJAHBIX 3a/1a4.

N3yyeHne MareMaTuKu CIOCOOCTBYET ICTETUYECKOMY BOCIMTAHHUIO YEIOBEKA, TOHUMAHUIO KPAacOThl U
U3SIIECTBA MATEMAaTHYECKUX PpACCYKICHHM, BOCIPUATUIO TE€OMETPHUECKUX (POpPM, YCBOCHHIO HIEH
CUMMETPHH.

Hcropus pazBUTHS MAaTEMATHYECKOTO 3HAHUSA TAET BO3MOKHOCTD MOIOJHUTH 3al1aC UICTOPUKO-HAYUHBIX
3HAHUI IKOJBbHUKOB, C(OOPMUPOBATH Y HUX MPEACTABICHHUS O MAaTEMATUKE KaK YaCTH OOIIEYETOBEYECKOM
KYJbTYpbl. 3HAKOMCTBO C OCHOBHBIMM HMCTOPHYECKMMHU BE€XaMHU BO3HUKHOBEHHUS M Pa3BUTUS MaTeMaTH-
YECKOW HAYKH, C UCTOPHUEN BEIMKHUX OTKPBITUM, UMEHAMHU JIIOJIEHW, TBOPUBIIMX HAYKY, JOJDKHO BOWTH B
MHTEJJICKTYaJIbHBIM 0arak Ka)xa0ro KyJbTYpHOTO YeJOBeKa.

I11. Onucanue MecTa y4eOHOr0 nmpeaMeTa «AJIredpa» B y4eOHOM ILJIaHe:

B cootBercTBUU ¢ TpeOoBaHusMu DenepalbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00miero obpaszoBanust B 7— 9 kiaccax mpeaMer «MaremaTuka» JIEIUTCS Ha JBa MpeaMeTa:
«Anredpa» u «I'eomerpus». OOIIEe KOTMIESCTBO YPOKOB anreOpsl B Hemenmto B 7 — 9 kiacc — mmo 3 4aca; B
roay 7 —9 xiacc —no 102 gaca, 3a kypc 7 — 9 knacc Bcero 306 gacoB. Pacnpenenenue yueOHOro BpeMeHU
MEXy STUMHU TIPEAMETaMH MPECTABICHO B TAOHIIE.

Kvbe KoandyecTBO 4acoB B KoandyecTBo 4acos
yp HeaeJ 10 B Iroj

Anrebpa 7 kiacc 3 102

Anrebpa 8 kiacc 3 102




Anrebpa 9 knacc

| 3

102

NTOI'O

306

IIo aBTOpPCKOM IIo paGouen
Ne Pa3zaea kypca nporpamme nporpamme 7 kJacc 8 ki1ace 9 kJacc
(K0J1-BO 4acoB) (K0J1-BO 4acoB)
1. | JluneiiHOe ypaBHEHHE C OJHOM MEPEMEHHOMN 15 15 15
2. | llensie BoIpaXkeHUs 52 50 50
3. DOyHKIIMT 12 12 12
4 Cucrtembl TMHEWHBIX YPaBHEHUH C IBYMS 19 19 19
EPEMEHHBIMU
5. | PaioHanbHbIe BhIpAXKEHUS 44 44 44
6. | KBagpatusie kopau. JleficTBUTEIbHBIC YHCTIA 25 25 25
/. | KBagpaTHbie ypaBHEHUs 26 26 26
8. | HepaBeHnctBa 20 20 20
9. | KBaaparnunas GhyHKIuUs 38 38 38
10. | DyeMeHTHI NPUKIATHON MAaTEMAaTUKN 20 20 20
11. | YucioBele 11OCIe10BATEIBHOCTH 17 17 17
12 [ToBTOpEHUE M cucTeMaTU3alKs y4eOHOro 27 20 6 7 7
MaTepuana
Hroro 315 306 102 102 102

IV. JIuuHOCTHBIE, METATIPEAMETHBbIE U MPeIMETHbIE Pe3yJIbTATHI OCBOCHUS Y4eOHOI0 NpeaMeTa
«Adareodpa»

B3anmocBs3b pe3ysbTaTOB OCBOCHHMS IMpeaMera «MaTeMaTrka» MOKHO CUCTEMHO NPEACTaBUTHh B BUJIE
cxembl. [Ipu s3Tom o6o3HaueHue JIP yka3wpiBaeT, 4TO MPOABMKEHHUE YYAIIUXCS K HOBBIM 00pa30BaTeIbHBIM
pe3yJbTaTaM NpPOUCXOJUT B COOTBETCTBUU C JIMHUSIMH Pa3BUTUS CPEJICTBAMU MPEAMETA.




7-9 kjaccel
JINYHOCTHBIMH pe3yJibTaTaMM H3YyYCHHs TpeaMera «Anredpa» » B Buie ydeOHoOro Kypca 7 — 9

KJIaCC ABJIAIOTCA CIICAYIOINNEC Ka4YCCTBA:

HE3aBUCUMOCTb U KPUTUYHOCTD MBIIIJICHUS;
BOJISI © HACTOMYMBOCTbD B IOCTVIKEHUU LIENH;
c(OPMUPOBAHHOCTh OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTHU
oOy4JaronMxcs K CaMOpa3BUTUIO M CaMOOOPa30BaHMIO HA OCHOBE MOTMBALMHU K OOYYEHHIO U IO-
3HAaHWIO, BHIOOPY MJanbpHEHIIero ooOpazoBaHusi Ha 0a3e OPHUEHTUPOBKM B Mupe mnpodeccuit u
po(heCcCHOHANIBHBIX MPEANOYTEHUNH, OCO3HAHHOMY IOCTPOEHHUIO MHAUBUIyaIbHOM 00pa30BaTEIbHON
TPAEKTOPHUH C YUETOM YCTOWYMBBIX IT03HABATEIIBHBIX HHTEPECOB;
Cc(OPMUPOBAHHOCTh 1IEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLLECTBEHHOM NMPaKTUKU;
c()OPMHUPOBAHHOCTh KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOLIEHUM U COTPYJHUYECTBE CO
CBEPCTHUKAMHM, CTapIIMMHU M MIIAJUIMMH, B 00pa30BaTeIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-
MCCJIEI0BATENBCKOM, TBOPUECKON U JPYIUX BUIAX JAESITEIbHOCTH;
YMEHHUE SICHO, TOYHO, TPAMOTHO M3JIaraThb CBOM MBICIM B YCTHOW M NMUCHMEHHOW peYd, MOHUMATh
CMBICJI [TOCTaBJIEHHOW 3a/1a4, BEICTPAUBATh apTyMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIIPUMEDHI;
NpeJICTaBICHUE O MaTeMaTHUeCKON HayKe Kak cdepe 4eloBEYEeCKOM NeATeNbHOCTH, 00 3Tamax eé
Pa3BUTHS, O €€ 3HAYMMOCTH JJI Pa3BUTHS LIUBUIIN3ALIUN;
KPUTUYHOCTh MBIIIJIEHUSI, YMEHUE paclo3HaBaThb JOTMYECKM HEKOPPEKTHbBIE BBICKA3bIBAHUS,
OTJINYATh TUIOTE3Y OT (HAKTa;
KpEaTUBHOCTh MBIIUICHUS, UHULIMATUBA, HAXOJUMBOCTh, AKTUBHOCTh NP PELICHUH aJIreOpanyecKux
3a/1ay;
yYMEHHE KOHTPOJIUPOBATH MPOIECC U PE3yIbTaT yUeOHOM MaTeMaTHYeCKOU AesITeIbHOCTH;
CIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPUSTHIO MAaTeMAaTHMYECKUX OOBEKTOB, 3aJay, pEUICHUH,
PACCYXKICHUN.

Cpedcmeom 0ocmudicerus SMux pe3yibmamos A6IACmcsl.
cucTemMa 3aJjlaHuii Y4eOHUKOB;
Ipe/ICTaBICHHAs B yueOHUKAX B SIBHOM BHJI€ OPTaHU3alMsI MaTepHralia Mo NPUHIIUITY MUHUMAKCA,




— HCIIOJIb30BaHUC COBOKYITHOCTH TCXHOHOFHﬁ, OPUCHTHUPOBAHHLIX HA PAa3BUTUC CAMOCTOATCIBHOCTH U

KpI/ITI/ILIHOCTI/I MBIIIIJICHUA: TEXHOJIOI'UA HpO6HCMHOFO auaiiora, TEXHOJOIusA IMPOAYKTHBHOIO UYTCHMA,
TCXHOJIOTHA OICHHUBAHUA.

MeTanpenMeTHbIMU pe3yJibTaTaMu W3y4deHUss Kypca «MareMatukay sBiserca (HopMupoBaHue
YHUBEpCaAIbHBIX YueOHbIX aeictBuil (YVY/):
PeryasituBubie YY/I:

71-9-11t knaccwt

CaMOCTOSITENIbHO  OOHapyscueams W (QopMyaupoBaTh Y4eOHYIO MpoOjeMy B KIACCHOW H
VHAMBUIYaJIbHON Y4eOHOH 1eATeNbHOCTH,

8bl08U2aMb BEPCUM pELICHUs MpoOJIeMbl, 0CO3HABAaTh KOHEUHBIM pe3yibTaT, BbIOMpATh CpEACTBa
JTOCTHKEHHUS LIEIU U3 NIPEAJIOKEHHBIX WIM UX HCKAaTh CAMOCTOSITENIBHO;

cocmagnams (AHIMBUIYAIbHO WJIM B TPYMIIE) IUIAH PElIeHUs MPOOIeMbl (BBIIIOIHEHUS IPOEKTA);
paboTas 1o NpeasoKeHHOMY WIH CaMOCTOSITENIbHO COCTaBICHHOMY IUIAHY, UCHOIb3068amMb HAPSIAY C
OCHOBHBIMH M JIONOJHHUTENIbHBIE CpeACTBa (CIOpaBOYHAs JIMTEPATypa, CIOKHBIEK MPUOOPHI,
KOMITBIOTED);

NIAHUPOBAmMb CBOIO UHANBUAYAJIBbHYIO0 00pa30BaTENIbHYIO TPAEKTOPHIO;

pabomams MO CaMOCTOSATEIBLHO COCTABJIEHHOMY IJIaHY, CBEPSSICh C HUM U C LEJNbI0 JeATEIbHOCTH,
WCTIPaBJIsisl OMMOKH, UCTIONB3YSl CAMOCTOSTENIBHO MOJJ00paHHbIe cpeacTBa (B ToM unciie u HTepHeT);
CBOOOIHO 7110.16306ambCsi BBIPAOOTAHHBIMU KPUTEPUSMHU OLEHKU M CaMOOLICHKH, UCXOJs U3 LEeNHU U
UMEIOLIUXCS KPUTEPUEB, Pa3Inyas pe3yiabTaT U COCOObI 1eHCTBUH;

B XOJI€ MPEACTABIICHUS IPOEKTA 0a8amb OYeHKY €r0 pe3ysbTaTaM;

CaMOCTOSITENIbHO 0CO3HA6amb MPUUYUHBI CBOETO YCIleXa MM Heycllexa U HaXOJIUTh CIOCOOBIBBIXO/A
U3 CUTyalluu HEYyCIEeXa;

yMemyb oyeHums CTENeHb YCIEIIHOCTH CBOEH MHANBHIyalIbHOM 00pa3oBaTeIbHOMN 1€ATEIbHOCTH;
JaBaTh OILICHKY CBOMM JIMYHBIM KauecTBaM W YepTaM XapakTepa («KakoB s1»), OMNPEEsATh
HaIPBJIEHUS! CBOETO PA3BUTHUS (KKAKUM 51 XOUY CTaTh», «4TO MHE JIJIsl 3TOTO HAJI0 CIIEIaTh)

Cpeocmeom ¢hopmuposanus pezyasmueuvix YV cayocam mexnonoeus cucmemHo-0esmenbHOCMHO20
nooxoda Ha >mane U3yYeHUs HOB020 MAMepPUald U MexXHOI02Usi OYEHUBAHUSL 00pa308amenbHbIX
docmudiceHull (YueOHbLX YCnexos).

Ilo3naeamenvuvie YY/I:




7-9-11 Knaccwt

— AHAIU3UPOBAMb, CPABHUBAMb, KIACCUPUYUPO8amb U 0600uamsb HaKTHI U SIBICHUS;

— ocywecmanams CpaBHEHHUE, CEpUallio U KJIacCU(UKAINIO, CAaMOCTOATEIBHO BBIOMpAs OCHOBAHUA U
KpUTEPUH IS YKa3aHHBIX JIOTMUECKHX OIEpaIriii; CTPOUTh KIACCH(PUKAIMMIO MyTEM JAUXOTOMHYECKOTO
neneHus (Ha OCHOBE OTPHUIIAHUS);

— cmpoumdb JIOTUYECKM OOOCHOBAaHHOE PpACCYXJACHHE, BKIIOYAIOIIEE YCTAHOBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBS3EH;

— c030a6amb MaTEMaTUYECKUE MOJIEIH;

— COCTaBIISITh TE3UCHI, PA3IMYHbIE BHJIBI IUIAHOB (MPOCTHIX, CIOXKHBIX U T.I.). IIpeoOGpa3oBbiBaTh
uH(}OpMAIKIO U3 OJTHOTO BUJA B APYrou (Tabiuily B TEKCT, AUArpaMmy | 1p.);

— 8bIYUMBIBAMb BCE YPOBHH TEKCTOBOW MH(DOPMAIIHH.

— yYmemb onpedeisimb BO3MOKHBIE WMCTOYHHKH HEOOXOIWMBIX CBEJCHHUM, MPOU3BOIUTH TOUCK
nH(}OpMAaINH, aHATU3UPOBATh U OIIEHUBATH €€ JOCTOBEPHOCTD.

— TMOHUMAas TMO3WIMIO JIPYyroro 4YeloBeKa, paziuuams B €ro pedyd: MHEHHe (TOYKy 3peHHs),
JIOKa3aTeIbCTBO (apryMeHThl), (aKThl; TUMOTE3bl, AKCHOMBI, TEOpHH. J[[1s 3TOro CcaMOCTOSATEIBLHO
WCIIONIb30BaTh PA3IUYHbIC BUIBI YTEHHUS (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIHHOE, MOHCKOBOE),
IIPUEMBI CITYILIAHUSA.

— caMOMYy c030asamb WCTOUYHUKU WH(OOPMAIMU PAa3HOTO THMA W JJIS Pa3HBIX ayJIUTOPHM, COOJIOAATH
WH()OPMAIMOHHYIO TUTUEHY U MpaBuiia HHGOPMAITMOHHON O€30MTaCHOCTH;

— yMemb UCNONb308aMb KOMIBIOTEPHbIE U KOMMYHHKAIIMOHHBIE TEXHOJOTUM KaK HMHCTPYMEHT ISt
JOCTIDKEHUSI CBOWX Iiefiel. YMeTh BbIOMpATh aJeKBaTHBIC 3ajlau€ HHCTPYMEHTAJIbHBIE MPOTrpPaMMHO-
anmapaTHbIe CPEJICTBA U CEPBUCHI.

Cpeocmeom @Gopmuposanuss TO3HABaTEIbHBIX YY]J| ciyxar y4deOHBIH MaTepuanl W TPEKJIEe BCETo
MPOAYKTUBHBIC 3ajaHusl YU€OHUKA, MTO3BOJISIIOIINE MPOBUTATHCS IO BCEM IIECTH JUHUSIM Pa3BUTHSL.
1-a JIP — Wcnonp3oBaHuE MaTeMaTUYECKUX 3HAHUM JUIsl PEIICHMS Pa3IMYHBIX MaTeMaTHYECKUX 3ajad U
OLICHKH MOJYYEHHBIX PE3YJIbTATOB.
2-5s1 JIP — COBOKYITHOCTh YMEHHUM MO UCTIOJIB30BAHUIO JOKA3aTEIHbHON MaTEeMAaTHYECKON peyH.
3-a JIP — CoBokynHOCTh yMeHHH 10 paboTe ¢ uHPOpManUeld, B TOM YHUCIE U C Pa3IUYHBIMU
MAaTEMATUYECKUMH TEKCTaAMH.
4-g JIP — VYMeHHS UCHOIB30BaTh MaTEMATUYECKUE CPEICTBA JUIsl WM3YyUYCHHS U ONHCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUU.
5-s1 JIP — He3aBUCUMOCTh U KPUTUYHOCTH MBIILICHHUS.




6-a JIP — Boiist 1 HACTOMYMBOCTH B JOCTIKEHUH 1IEIH.

menvuuxamuenble YVI.

7 — 9-i1 Knaccol
— CaMOCTOATENBHO Opeanu306bi6ams y4eOHOE B3aMMOJIEHCTBUE B rpymie (OmpenensTs oOlue IeNu,
JIOTOBAPUBATHCS APYT C IPYTOM U T.11.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, NPUBOOUMb apeyMeHmbl, TOATBEPKIast X pakTaMu;
— B JIUCKYCCHH YMemb 8b108UHYMb KOHTPAPTYMEHTHI;
— VUHTBCA KPUMUYHO OMHOCUMbBCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM HPU3HABAMb OIIUOOYHOCTH
CBOET0 MHEHHS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
— TOHHUMAsl TO3UIIMIO JIPYTOTO, paziuiyams B €r0 peyd: MHEHHE (TOYKY 3pEHHUs), J0Ka3aTeIbCTBO
(aprymenTsl), GakThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH;
— YMemb B3TJIAHYTb Ha CUTYAIUIO C UHOW MO3UIUU U 00208apU8AMbCsl C JIIOABMU UHBIX TTO3UIIUIA.
Cpeocmeom  popmuposanusi KOMMYHUKATUBHBIX Y'Y /[ ciykar TexHOJOrus MpoOJIEeMHOTO Juaiora
(moOy>xarommuii ¥ MOJBOJSIINMN JUATIOT) U OpraHu3alys padoThl B MaJIbIX TPYIINAX, TAKXKE UCTIIOJIb30BAHUE
Ha ypOKax 3JIEMEHTOB TEXHOJIOTUHU MPOAYKTUBHOT'O UTCHHUS.

IIpeameTHbIE:

1) ymeHue paboTaTh ¢ MaTEeMAaTUYECKHMM TEKCTOM (CTPYKTYpPUPOBAaHWE, H3BJICYCHHUE HEOOXOIUMOMN
uH(popManuu), TOYHO U TPAMOTHO BBIPAXaTh CBOM MBICIIM B YCTHOM M NMHUCHbMEHHOW pEYM, MPUMEHSS
MaTE€MaTUYECKyl0 TEPMHUHOJOTHUIO M CUMBOJMKY, MCIOJIb30BaTh pPa3jM4HbIe SA3BIKM MAaT€MaTHKHU
(clioBECHBIN, CUMBOJIMYECKHUH, rpaduyeckuii), 0OOCHOBBIBATH CYXKJICHHS, MPOBOJMUTH KIAaCCU(PHUKALMIO,
JOKa3bIBATh MATEMATHUYECKUE YTBEPKACHUS;

2) BnajeHue 0a30BBIM TIOHATUHHBIM amNiiapaToM: HWMETh TNPEACTABICHHE O 4YHCIE, BIIAJCHHUE
CUMBOJIBHBIM SI3bIKOM aJIr€Ophl, 3HAHUE 3JIEMEHTAPHBIX (DYHKIMOHAIBHBIX 3aBHCUMOCTEH, (popMUpOBaHUE
NPEJICTaBICHU O CTATUCTMYECKHUX 3aKOHOMEPHOCTSAX B pealbHOM MHPE M O Pa3IMYHBIX CHOCOo0ax HX
U3y4eHHUs, 00 0COOEHHOCTSIX BHIBOJIOB M MPOTHO30B, HOCSIINX BEPOSTHOCTHBIN XapakTep;

3) yMeHHE BBINOJHATH aNreOpanveckue npeoOpa3oBaHMs PAUOHAIBHBIX BBIPAKEHHN, MPUMEHSITh UX
JUI pellieHusl yueOHbIX MaTeMaTHUEeCKHX 3a/1a4 U 3a/]1a4, BOZHUKAIOIINX B CMEKHBIX YUEOHBIX MTpeIMeTax;

4) yMeHHUE TOJIb30BaThCs MaTeMaTHYeCKHMMHU (OPMYJIaMU U CaMOCTOSITENBHO COCTaBJISATH (HOPMYJIBI
3aBUCUMOCTEN MEX]ly BEIM "YMHAMHU HAa OCHOBE 00OOIIEHUS YACTHBIX CIIy4aeB U SKCIIEPUMEHTA,



5) ymeHwue pemiath TUHEWHBIC W KBaJpaTHbIC YPaBHEHUS U HEPA "BEHCTBA, & TAK)KE MPUBOAMMEIC K HUM
yYpaBHEHHUs, HEPABEHCTBA, CHCTEMbI; MPUMEHATh Trpaduueckue TMPEACTaBICHUS M PEUICHUS U
MCCJIEIOBAHMS YPABHEHM, HEPABEHCTB, CUCTEM; IPUMEHSATh MOJIYYEHHBIE YMEHUS JUIS PELICHUS 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, MPAKTUKHY;

6) ommancHMe cHCTeMOW (YHKIIMOHAIBHBIX IOHITHH, (DYHKIIMOHAJIBHBIM SI3BIKOM M CHMBOJIHMKOM,
yMEHUE CTPOUTh Trpapuku (GYHKIMUMA, OMHUCHIBATH WX CBOMCTBA, MCIOJb30BaTh (PYHKIIMO"HAJIBHO-
rpaduyeckue npeICTaBIeHUs ISl ONMCAHUS U aHAJIM3a MaTeMaTUYEeCKUX 3aa4 U PealIbHbIX 3aBUCUMOCTEH;

7) OBJIaICHHE OCHOBHBIMH CIIOCOOAMH TIPEICTABJICHUS M aHaKM3a CTATHUCTHYCCKUX JAHHBIX; YMCHHE
penaTh 3a7a4i Ha HaXO0KJIEHUE YacTOThl U BEPOSTHOCTH CIIyYaiHBIX COOBITHIA;

8) yMeHHe MPUMEHSTh M3YYCHHBIC TIOHATHS, PE3YJIbTaThl M METOBI NP PEIICHUH 3a/1a4 U3 pa3IMYHbIX
pa3ziesoB Kypca, B TOM YHCIIE 3aJa4, HE CBOJSALIMXCS K HEMOCPEICTBEHHOMY MPUMEHEHUIO H3BECTHBIX
AIrOPUTMOB.

V. Coaep:xanue yueOHOro npeamera «Ajaredpa
7 —9 knaccos
e 7 Kiacc:

1. BebIpakeHus, TOKIeCTBA, yPABHCHHA.

YucnoBble BblpakeHUs ¢ TepeMeHHbIMH. l[Ipocreiimme npeoOpa3oBaHUsl BBIpAXKEHUH. YpaBHEHUE,
KOpEHb ypaBHEHUs. JIMHENHOE ypaBHEHHUE C OJHOW MEPEMEHHON. Penienne TEKCTOBBIX 3a/1a4 METOJIOM CO-
CTaBJIEHUS ypaBHEHUI. CTaTUCTUYECKUE XaPAKTEPUCTUKH.

OcHogHas yenb — CUCTEMATU3UPOBaTh U 00OOLIUTH CBEACHHSI O MpeoOpa3oBaHUIX anreOpanyecKux
BBIPAKCHUN U PELICHUN YPABHEHUM C OJTHOU NIEPEMEHHOM.

ITepBas TeMa Kypca 7 kijiacca sIBJISIETCS CBA3YIOIIMM 3BEHOM MEXAY KypCOM MAaTeMAaTUKu 5S—o6 KIIaccoB U
KypcoM anreOpbl. B Hell 3aKkperuisitoTcsi BBIUMCIUTEIbHbIE HABBIKM, CUCTEMATU3UPYIOTCS U 000011atoTcs
CBEJICHUS O MPEeoOPa30BaHUSAX BBIPAKEHUHN U PEILICHUN YPAaBHEHUIA.

HaxoxxJeHue 3Ha4eHWil YHUCIOBBIX M OYKBEHHBIX BBIPAKEHMH [JAaeT BO3MOXHOCTh MOBTOPUTH C
yYalllMMHCS TpaBuja JEUCTBUM C palMOHAIBHBIMM YHUCJIAMH. YMEHHUS BBINOJHATH apupMeTHYECKUe
JNEUCTBUSA C pAlMOHAJBHBIMU YHUCJIAMM SIBJIIIOTCS OMOPHBIMHM JUIisl Bcero Kypca anrebpsl.  Crenmyet
BBISICHUTb, HACKOJIbKO TIPOYHO OBJAJENM MMH y4Yalllhecs, U B ClIy4ae HEOOXOJAMMOCTH OPraHHU30BaTh
MOBTOPEHUE C 1IEJIbIO JIMKBUJALMU BBISBICHHBIX MpPo0OesoB. Pa3BUTHIO HABBIKOB BBIYMCIEHUH AOKHO
VAENATHCS CEpPbE3HOE BHUMAHUE U B JAJIbHEHILIEM MTPU U3YUYEHHUH JIPYTUX TEM Kypca anreOpshl.



B cBsA3u ¢ paccMOTpeHHMEM BONPOCA O CPABHEHHWM 3HAYEHWN BBIPAXXECHUW PACLIMPSIOTCS CBEICHHUS O
HEpPABEHCTBAX: BBOAATCS 3HAKU HEPABEHCTB, JAETCs MOHSATHE O IBOMHBIX HEPABEHCTBAX.

[Tpu paccmoTpennn mpeoOpa3oBaHU BhIpaXeHUH (HOpMaTbHO-ONEPATUBHBIE YMEHUSI OCTAIOTCS HA TOM
K€ YpPOBHE, ydYalluecs IOJHMMAIOTCA Ha HOBYIO CTYIIEHb B OBJIAJICHMM TE€OpUEH. BBOIATCA NOHATHA
«TOXJIECTBEHHO DPAaBHbIE BBIPAKEHUSD), «TOKIECTBO», «TOXKAECTBEHHOE INPEOOpa30BaHUE BBIPAKEHUN,
COJIepyKaHuEe KOTOPBIX OYJET MOCTOSHHO PacKpbIBATbCA U YIIyOJSAThCS HPHU M3YyYEHUH IPeoOpazoBaHUM
pa3IMyYHBIX anreOpanyeckux BbIpakeHUM. [lonuepkuBaeTcs, 4To OCHOBY TOXKIECTBEHHBIX NMPEOOpa30BaHUM
COCTAaBJISIFOT CBOVWCTBA IEMCTBUM HAJl YACIIAMMU.

YcunuBaercs posib TEOPETUUYECKUX CBEIACHHM IMpPH paccMOTpeHuu ypaBHeHHUl. C 1enbro obecrneueHus
OCO3HAHHOI'0 BOCIPHUATHS YYallUMHUCS aJTOPUTMOB DPEIICHUSA YPAaBHEHUM BBOJIUTCS BCIIOMOIaTEIbHOE
MOHSITUE PABHOCWIBHOCTU YpaBHEHUH, (OPMYIUPYIOTCS M PAa3bACHAIOTCS HA KOHKPETHBIX MpUMEpax
CBOMCTBA PaBHOCWJIBHOCTH. J[aeTcsl MOHATHE JIMHEMHOTO YPaBHEHHUsI W HCCIEAYETCS BOIPOC O YHCIE €ro
KopHel. B cucteme ympakHeHMd 0c000€ BHUMaHHUE YIEISICTCS PEHICHUIO YpaBHEHHH BHuAa ax = D mpu
pa3nn4HbIX 3Ha4YeHUsX a u D. Ilpomomkaercs pabora mo GOPMHUPOBAHUIO Y yYaIIUXCS YMEHUS HCIOJb-
30BaTh almapar ypaBHEHUM KakK CPEICTBO Ul PEIICHHS] TEKCTOBBIX 3a1ay. YPOBEHb CII0OKHOCTH 3a1ad
3J1ECh OCTAETCS TAKUM XK€, KaK B 6 Kitacce.

N3ydyenne Ttembl 3aBeplIAacTCAd O3HAKOMJIEHWEM Y4YaIlMXCSl C MNPOCTEUIIMMHM CTATUCTUYECKUMU
XapaKTepUCTUKaMH: CPEIHUM apu(PMEeTUUECKUM, MOJON, MEIMAaHOM, pa3MaxoM. YdJaluecs: 10JKHbl YMETh
MCIIOJIb30BAaTh ITU XapAKTEPUCTHUKU IS aHAIN3A PAla JaHHBIX B HECIIOXKHBIX CUTYalLUsX.

Koumponvnvix pabom: 1
2. CreneHb ¢ HATYPAJbHBIM MOKA3aTeJIEM.
CTeneHb C HATypalbHBIM MOKa3aTeleM M ee cBoiicta. OnHowrteH. PyHkmun y = x°, y = X° 1 ux
rpaduKy.

OcHosnas yenp — BbIPAOOTATh YMEHHE BBINOJHATH JEWCTBHS HAJ CTENEHAMH C HaTypalbHbIMU
ITOKA3aTEeIIMHU.

B nanHoil TeMe maetcs ompenesieHUME CTENEHW C HaTypalbHBIM IMOKa3areiaeMm. B kypce maremaTuku 0
KJIacca yyaluecs yXKe BCTPEYaauch ¢ MPUMEpPaMH BO3BEJICHHS YHCEN B CTENEHb. B CBSA3M C BBIUHCICHHEM
3HQYEHUH CTENEHW B 7 KJAcce JAETCAd NPEACTABICHUE HAXOXKICHUM 3HAYCHHM CTENEHU C
MIOMOUIBI0  KaNbKyJlsiTOpa.  PaccMarpuBaroTcsi CBOWMCTBAa CTENEHM C HATypaJbHBIM MoOKa3areneMm. Ha
IIpUMEpE  J10KA3aTelbCTBA  CBOWCTB CTEIEHM Y4YalllMECs BIEPBBIE 3HAKOMSATCA C JOKa3aTEIbCTBAMM,
MPOBOAMMBIMU Ha airedpanyeckoMm marepuane. CBOICTBA CTENEHU C HATYpalbHBIM MOKa3aTesleM HaXOMST



IIPUMEHEHUE IIPU YMHOXKXEHUU OJHOYICHOB M BO3BEICHMM OJHOYJICHOB B CTEIEHb. [Ipn HaxoxneHun
3HAYCHUN BBIPAKCHHM, COACPIKAIIUX CTETICHH, 0CO00E BHUMAHUE CJIeayeT 0OpaTUTh Ha TIOPSIOK JACHCTBUI.

Paccmotpenne pynkuuit y = X, y = x> MO3BOJAET IPOAODKUTE PabOTy MO (OPMUPOBAHUIO YMEHHIA
CTPOUTHh W uuTaTh rpaduku QyHkuuii. BaxHo o0paTuTh BHUMaHUE ydYaluXcs HAa OCOOEHHOCTU Tpaduka
GyHKIMM y = X°! rpa@uK NpOXOAMUT Yepe3 Hadyajuo KoopAauHaT, ocb Oy SBISIETCS €ro OCbI0 CUMMETPHH,
rpauK pacrojoKeH B BEPXHEH MOITYIIIOCKOCTH.

YMenue crpouts rpaduki GYHKIEA y = X° M y = X° HCIIONB3YeTCs Ul O3HAKOMICHHMS yUalluXcs C
rpaduyecKkuM crocoOOM petieHus! ypaBHEHU.

Konmponvuwvix pabom: 1
3. MHoOro4jeHsl.

Mmuorousnien. CiioxkeHne, BBIYMTAHWE W YMHOKECHHUE MHOTOWIEHOB. Pa3jiokeHne MHOTOWICHOB Ha
MHOKHTEJIH.

OcHosHas yenb — BbIPa0OTaTh YMEHHUE BBINOJIHATH CI0KEHHUE, BBIYUTAHUE, YMHOKEHHE MHOTOWIEHOB U
Pa3JI0KEHHE MHOTOWICHOB HA MHOKHUTEIIN.

JlanHast Tema urpaer QyHIaMEHTAIbHYIO pOjb B (DOPMUPOBAHUHM YMEHHS BBIINOIHITH TOXKIECTBEHHbBIC
npeoOpa3oBaHus anredpandyeckux BbIpakeHHdl. DopMupyemble 37ech (POpMaIbHO-ONEPATUBHBIE YMEHUS
ABJISIFOTCS ONOPHBIMU TIPH W3YYEHUH JEUCTBHM C palMOHAIBHBIMUA JAPOOSIMH, KOPHSIMHU, CTEIECHSIMHU C
palMOHAIIBHBIMU TOKA3aTEISIMH.

N3ydyeHne Tembl HAYMHAETCS C BBEACHUSA IIOHATHA MHOIOYIEHA, CTAaHAAPTHOTO BUJAa MHOI'OYJICHA,
cTeneHu MHorowieHa. OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT aITOPUTMBI IEUCTBUI ¢ MHOTOYJIEHAMU —
CJIO’KEHME, BBIYUTAHNUE U YMHOKEHHUE. YYaluecs NOJKHbI IOHUMATh, 4YTO CYMMY, Pa3HOCTh, IIPOU3BEACHUE
MHOT'OYJICHOB BCEIr/Ja MOYKHO IIPEACTaBUTh B BHUJAEC MHOTOwIeHa. JIEWCTBUs CIIOKEHHUs, BBIYMTAHUA U
YMHOKEHUSI MHOTOUYJIEHOB BBICTYNAIOT KaK COCTaBHOW KOMIIOHEHT B 3aJJaHUSX HA MPEeoOpa30BaHUs LIEIbIX
BbIpakeHuil. IloaToMy HenenecooOpa3HO NEepexoauTh K KOMOMHUPOBAHHBIM 3aJaHUSM NPEXKIE, YEM
YCBOEHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3HOE BHUMAHHE B 3TOM TEME YAEISIETCS PA3JIOKEHUI0 MHOTOUYIEHOB Ha MHOXKHUTENH C ITOMOUIBIO
BBIHECEHHUS 332 CKOOKM OOIIEro MHOXHTENS M C MOMOIIbI0 TIpynnupoBkd. COOTBETCTBYHONIME Mpeod-
pa30BaHUs HAXOAAT IIMPOKOE MPUMEHEHHUE KaK B Kypce 7 Kjacca, TaK U B MOCIEAYIOLIUX KypcaX, 0COOEHHO
B JISUCTBUSIX C PALIMOHAILHBIMU APOOSMHU.

B nmaHHONM TeMe ydwammpecs BCTPEYAKOTCA C MPUMEpPaMU  HMCIIOJIb30BaHUA PACCMaTPUBAEMBIX
npeoOpa3oBaHUi MpU pEUIeHUH Pa3HOOOpa3HBIX 3a/ad, B YACTHOCTH MNpPHU PELIEHUH YpPaBHEHHHA. ITO
MO3BOJIAET B XOJI€ U3yUEHUSI TEMbI MPOJIOJIKUTH padoTy 1o (JOPMHUPOBAHHUIO YMEHUS peIIaTh ypaBHEHUS, a



TaK)Ke pelIaTh 3a7aud METOJOM COCTaBJICHMs ypaBHEHUH. B uncno ynpaxxHeHU BKIIIOYAIOTCS HECIOKHBIE
3aJJaHUs Ha TOKA3aTeIbCTBO TOXKICCTBA.
Konmponvnvix pabom: 1
4.  DopmMyJbl COKPALLIEHHOTO YMHOKEHM.

®opmyibl (a + b)? =a® £ 2ab + b% (@ £b)’ =d® + 3d°b + 3ab* £ b°, (a £ b) (@ + ab + b?) = & +b°,
[Tpumenenue GopMys COKpaIIEHHOTO YMHOKEHHS B TPe0Opa30BaHUAX BBIPAKESHHIA.

Ocnosnas yenb — BBIPA0OTATh yMEHUE MPUMEHATH (OPMYJBl COKPALICHHOTO YMHOXKEHHS B
npeoOpa30BaHUAX HENbIX BRIPAKEHU B MHOTOUWIECHBI U B PA3JI0KEHUH MHOTOWICHOB HA MHOKUTEIIH.

B nmanHoil Teme mpomomkaercs pabora Mo (GOPMHUPOBAHUIO Yy YYAIIMXCS YMEHHUS BBIIOJHATH
TOKJIECTBEHHbIE NTPE0Opa30BaHus LENbIX BbIpakeHUH. OCHOBHOE BHUMaHHUE B TeME yaelseTcs (hopMysiaMm
(@-b) (@a+b) =a*-b> (@a+b? =a*+ 2ab + b® Vuammecs mOWKHBI 3HATH TH (GOPMYIBI H
COOTBETCTBYIOIINE CIOBECHBIE (DOPMYIHPOBKU, YMETh IPUMEHSTh X KaK «CJI€Ba HApPaBO», TaK U «CIpaBa
HAJIEBO.

Hapsisy ¢ yKa3saHHEIMH paccMaTpHBaioTCst Takke Gopmyist (@ + b)® = a®+ 3a°b + 3ab® £ b% &® £ b° = (4
+b) (@® + ab + b?). OgHaKO OHM HAXOMIT MEHbIIEE IPUMEHEHHE B KypCe, IIOSTOMY HE CIICAYeT M3IIHIIHE
YBJIEKATHCS BHITIOJIHEHNEM YIIPAXKHEHUN HA MX UCTIOJIb30BaHME.

B 3akmiounTenbHON YacTH TeMbl PAacCMaTPHUBACTCA NPUMEHEHHUE Pa3IHYHBIX MPUEMOB Pa3IOKCHHS
MHOTOYJICHOB HA MHOXHTEIH, @ TAKXKE MCIOJb30BaHUE NMPeoOpa30BaHUM LENbIX BBIPAKEHUHN JUIsl peleHus
HIMPOKOTO KpyTa 3aj1ad.

Koumponvnwvix pabom: 2
5. ®yHkumMu.

OyHkIus, ob6nacts onpenencHuss GyHKIMU. Beuncnenue 3nadeHuil ¢yHkiuu no dopmyne. ['padux
¢bynkuuu. [IpsimMas nponopiimoHanbHOCTD U ee Tpaduk. JIuneiHas GyHKIus 1 ee rpaduk.

OcHogHasi yenb — O3HAKOMUTH YYAIIUXCS C BAKHEUITMMH (DYHKIMOHAIBHBIMH TOHSATHSAMH U C
rpagukaMu nNpsAMON NPOMOPLMOHATLHOCTH U IMHEWHON (YHKUIMHK OOILEro BUA.

JlanHasi Tema SBIAETCS HaudaJbHBIM DJTAallOM B CHUCTEMATHYECKOM (DYHKIMOHAIBLHOW MOATOTOBKE
ydanmxcs. 37ech BBOAATCS TaKUe TOHITHS, KaK (YHKIHs, apryMEHT, 00JacTh ompeneicHus (yHKIUH,
rpaguk yHkuuu. OyHKIHUS TPAKTYeTCs KAaK 3aBUCUMOCTbh OJHOM MEPEMEHHOW OT Jpyroil. Ywuamuecs
MOJTy4aroT TIEpPBOE MPENCTaBICHUE O crocofax 3amanus GyHKIWU. B maHHO# Teme HaumHaeTcs paboTa 1o
(GOpPMHUPOBAHUIO Y YUAIIUXCS YMEHUN HAXOAUTH M0 popMmyJie 3HaueHne (GYHKIUHU 10 U3BECTHOMY 3HAYEHUIO
apryMeHTa, BBINOJIHATD Ty e 3a7a4y 1o rpaduKy U pemars o rpaguxky oopaTHyro 3a1ayqy.



OyHKIMOHANbHBIE TTOHATHSA MOJYYal0T CBOIO KOHKPETHU3ALMIO MPU W3YYCHHH JUHEHHOU (pyHKUIMU U ee
YaCTHOTO BHJA — TMPSMOM MPOMOPIHMOHATIBHOCTUH. YMEHHUS CTPOUTh M YHUTATh TpaQUKU ITHUX (PYHKIIHI
IIMPOKO MCIOJB3YIOTCA Kak B caMOM Kypce aireOphl, Tak U B Kypcax reoMeTpud ¥ (pusmku. Yyamuecs
JOJDKHBI TIOHMMATbh, KaK BIUSET 3HAK KOX(PQUIIMEHTa HAa PACHOJIOKEHHE B KOOPAWHATHOM IIOCKOCTHU
rpaduka ¢pyakiuu y = Kx, rie u K # 0, kak 3aBUCUT OT 3HaueHu# K 1 b B3anmHOe pacrnosnoxenne rpadukos
aByx GyHKIHMH Buga y = kx + b.

dopMupoBaHue BceX (DYHKIIMOHAIBHBIX MOHSATUN M BBIPAOOTKA COOTBETCTBYIOLIMX HABBIKOB, a TaK»Ke
U3Y4YeHUE KOHKPETHBIX (DYHKIMI COMPOBOXKIAIOTCS PACCMOTPEHUEM IMPUMEPOB pealbHbIX 3aBUCUMOCTEN
MEXIYy BeTMYMHAMU, YTO CIIOCOOCTBYET YCUJICHUIO MPUKJIIAIHON HAMPABIEHHOCTH Kypca anreOphl.

Koumponvnuvix pabom: 1
6. Cucrembl JUHEHHBIX YPaBHEHHH.

Cucrema ypaBHeHuM. PemeHue cucrembl ABYX JIMHEHMHBIX YPaBHEHWM C JIBYMsI NEPEMEHHBIMU U €TO
reoMeTpu4ecKast uHTepnpeTanus. Pemenne TeKCTOBBIX 3aa4 METOIOM COCTABJIEHUS] CUCTEM YPAaBHEHUM.

OcHosHas yenb — O3HAKOMUTH YYalllUXCA CO CIIOCOOOM PEIICHHUS CUCTEM JIMHEMHBIX YPaBHEHUU C
JIBYMSI IEPEMEHHBIMH, BbIPA0OTAaTh YMEHHME PEIIaTh CUCTEMbl YPABHEHHI U MPUMEHATh UX NPU PELICHUU
TEKCTOBBIX 3a]1a4.

N3yyeHne cucTteM ypaBHEHUW paclpenenseTca Mexay Kypcamu 7 U 9 knaccoB. B 7 kiacce BBoauTCs
IIOHATHE CUCTEMBI M PACCMATPUBAIOTCA CUCTEMBI JIMHENHBIX YPaBHEHUM.

N3noxeHne HA4YMHAECTCA C BBEIACHHUs IIOHATHUS «IMHEWHOE YpPAaBHEHHME C JABYMS IEPEMEHHBIMW». B
CUCTEMY YIPaXHEHUH BKIIIOYAKOTCS HECJIOKHBIE 3a/IaHUsS HA PELICHUE JIMHEHWHBIX YPABHEHUN C IBYMs II€-
PEMEHHBIMU B LIEJIBIX YUCIIAX.

dopmupyeTcst yMeHHE CTpOUTh rpaduk ypaBHeHUs a + Dy = ¢, rae a # 0 wim b # 0, npu pa3auyHbIX
3HAYeHUsX a, b, c. BBeneHue rpadguyeckux oOpa3oB JAaeT BOZMOXKHOCTh HATISITHO MCCIIEI0BATh BOIPOC O
YUCJIE PEIIEHUI CUCTEMBI IBYX JIMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU.

OCHOBHOE MECTO B JTaHHOW TEME 3aHMMAET MU3YYEHHE AJTOPUTMOB PELICHHS CUCTEM JBYX JIMHEHHBIX
YpaBHEHUH C JIBYMsI NEPEMEHHBIMH CIOCOOOM IMOJCTAHOBKM M CIIOCOOOM cliokeHUsl. BBeneHue cucrem
MO3BOJISIET 3HAYUTENIbHO PACIIUPUTH KPYT TEKCTOBBIX 3a/1ad, PEUIAeMbIX C MOMOIIBIO amnmapara ajireopsbl.
[IpuMeHeHre cucTeM ynpouaeT NpoIecc NepeBo/ia JaHHBIX 33/1a4l C OOBIUHOTO S3bIKAa HA SI3bIK YPABHEHUI.

Konmponvuvix pabom: 1
7. IloBTOpEHME.
OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 0000ITUTHL OCHOBHBIE 3Y H, momy4yeHHbie B 7 Kiacce.
KoumponvHnvix pabom: 1



e 8 KJiacc:

1. PanumonasbHbIe ApoOMH.
PanmonansHass  apoOb. OcHOBHOE  CBOWCTBO  Jpo0OwH, cokparienue apooeit. ToxxaecTBeHHBIC

o K
npeoOpa3oBaHusl PAIMOHATIBHBIX BbIpakeHUN. DYHKIUA y = — U ee rpaduK.
X

OcHosHas yenb — BBIPAOOTaTh YMEHHE BBIMOJHATH TOXKIECTBEHHBIE MPE0oOpa30BaHMs PalMOHAIBHBIX
BBIPAKCHU M.

Tak kak AEMCTBUS C pallMOHAIBHBIMH JAPOOSIMU CYIIECTBEHHBIM OOpa3oM OIMUPAIOTCA Ha JEHCTBUS C
MHOTOWICHAMH, TO B Hayaje TeMbl HEOOXOJMMO MOBTOPUTh C YYAIIUMUCS TNPeoOpa3OBaHUs UEIbIX
BBIPAKCHUMU.

['maBHOE MECTO B JAaHHOW TEME 3aHUMAIOT AJITOPUTMBI ACUCTBUN ApOOSIMH. Ydaliuecs: JOJKHBI TIOHUMATh,
YTO CyMMY, Pa3HOCTb, MPOMU3BEJICHHWE M 4YacTHOE ApoOel Bcerga MOXHO MPEACTaBUTh B BHUIE JPOOHU.
[IpuoOpeTacmble B JaHHOW TeME YMEHUS BBINOJHITH CJIOXKEHHUE, BBHIYMTAHWE, YMHOXXCHHE U JCICHUE
npo0eil SBISIOTCS OMOPHBIMU TIpeoOpa3oBaHUSIX APOOHBIX BhIpakeHHWil. [loaToMy UM crieayer yAenuTh
ocoboe BHUMaHue. HenenecooOpa3zHO MepexoauTh K KOMOMHMPOBAHHBIM 33JaHUSM HAa BCE JIEUCTBUS C
IpoOsSMHU TIpeke, 4eM OyJy YCBOCHBI OCHOBHBIE aJITOPUTMBI. 3a/JlaHusl HAa BCE ACHUCTBUS C APOOSAMH HE
JOJDKHBI OBITh U3JIMIIIHE TPOMO3JIKUMHU U TpydoeMKUMU.IIpu HaxoXJeHMH 3HAaYeHUW Jpolel maroTcs
3aJ]aHUsI HA BBIUKMCIICHUS C TNOMOLIBIO KaJIbKYJATOpa. B aHHOM TeMe pacluupsIOTCs CBEICHUSA 0
CTaTUCTUYECKUX XapaKTEPUCTHUKAX. Boaurcs MOHATHE CPEIHEr0 TAPMOHUYECKOTO psiaa

. k
MOJIOKUTENBHBIX Yncell. M3yueHnue Tembl 3aBepiaeTcs pacCCMOTPEHUEM CBOMCTB rpaduka GyHKIUU y = — .
X

Komwmponvuwvix pabom: 2

2. CteneHb ¢ 11eJIbIM MOKAa3aTejieM. JJIeMeHThl CTATUCTHKH.
Crenenb C 1EenIbIM TOKa3aTeseM M ee cBoicTBa. CranmapTHbld BujJ uucia. HadanbHble cBeneHus 00
OpraHu3alliyd CTAaTUCTUYECKUX UCCIETOBAHUM.
Ochnognass yenb — BBIPAOOTATh yMEHHUE TPUMEHIThH CBOWCTB, CTENEHM C IIEJbIM TIOKa3aTeJIeM B
BBIYMCIICHUSIX M TMpeoOpa3oBaHusiX cCHOpPMHUPOBATH HAYAJbHBIE MPEJCTaBICHUS O cOOpe W TPYNIHUPOBKE
CTAaTUCTUYECKHUX JIAaHHBIX, MX HATJISIHON HHTEPIPETALINH.
B a10li Teme dhopMmynupyroTcsi CBOMCTBA CTEMEHHM C IETBIM ToKaszareleM. MeToja J0Ka3aTelbCTBa ITUX
CBOWCTB MOKA3bIBAETCA HA MPUMEPE YMHOKEHHUS CTEIIEHEW C OJMHAKOBBIMU OCHOBaHUSIMU. JlaeTcs moHATHE



O 3amlKCH YHUClIa B CTaHAapTHOM Bujae. [IpuBoATCS mpUMephl UCIIONB30BAHUS TAKOW 3amucu B (pU3MKE,
TEXHUKE U JPYTUX 00JIaCTAX 3HAHMIA.
VYyanuecs noiaydaroT HadaldbHBIE MPEICTABICHUS 00 OpraHU3allMy CTATUCTUYECKUX HccieaoBaHui. OHuU
3HAaKOMATCA C TOHATHSAMH TEeHEepalbHOW H BBIOOPOYHOM COBOKYyHMHOCTH. [IpuBomsATCS mpuMepbl
NPEICTABICHNS CTATUCTUYECKUX JAHHBIX B BHJE TAaOJIMIl YaCTOT M OTHOCHUTEIBHBIX YacTOT. YUallUMCs
IpeUIaraloTcs 3aJaHusl Ha HAXOXKJEHUE IO TaOJIMIIE YacTOT TaKUX CTATUCTHUECKUX XapaKTEPUCTHK, Kak
cpenHee apu@meTHueckoe, Moja, pa3Max. PaccmaTpuBaeTcss BOIPOC O HAMIAJHOW HMHTEpIpETaluu
cTaTucTUYecKo  uHpopmanuu. M3BecTHble  ywammmcs  crnocoObl  HAarjsAHOIO  MPEACTABIICHUS
CTaTUCTUYECKUX JIAHHBIX C MIOMOILBIO CTOI0YATHIX U KPYTOBBIX JUarpaMM paclIUpsIFOTCS 3a CUET BBEICHUS
TaKUX MMOHATUHN, KaK MOJUTOH U TUCTOrpaMma.
Konmponvuuvix pabom: 1

3. KBaapaTHble KOpHHU.
[TonsiTne 06 uppanuoHaIbHBIX yncnax. OOIuMe cBeIeHNs O JeHCTBUTENbHBIX ynciaax. KBagpaTHbIi KOpEHb.
[loHsiTHE O HAXOXKIECHUU MPUOIMKEHHOTO 3HAYEHHS! KBaJpaTHOrO KOpHsA. CBOMCTBAa KBAaJIpaTHBIX KOpPHEH.
[Ipeo6pa3oBaHus BHIPAKEHHH, COMEPKAINX KBaIpaTHbIE KOpHU. DyHKIUS y = +/x , €€ CBOWCTBA U IpaduK.
OcHogHas yenb — CUCTEMATU3UPOBATh CBEJICHUS O PAlMOHAJIBHBIX YHUCIIAX U JaTh NPEJCTaBICHUE 00
UPpPALMOHATIBHBIX YMCIAaX, PAacIIMpPUB TEM CAaMbIM IOHSTHE O 4YMCIE; BbIPa0OTAaTh YMEHUE BBINOJHATH
npeoOpa3oBaHus BhIPAXKEHU, COIepKAIUX KBaIpaTHbIE KOPHHU.
B nmaHHOU TeMe ydammecs MoJIy4arOT HadaJdbHOE MPEICTABIECHUE O MOHATHM JEUCTBUTEIBHOrO ymucna. C
ATOM 1ENbI0 000OIAIOTCS M3BECTHBIE YYAIIMMCSI CBEJIEHHS O pallMOHANBHBIX uuciax. [[ns BBeaeHUs
MTOHATHS UPPALMOHAIBHOTO YHCIIa UCIIOJIB3YETCSA UHTYUTUBHO MPEACTABIEHUE O TOM, YTO KaXIbId OTPE30K
MMEET JUIMHY W TMOTOMY KaXJOW TOYKE KOOPAMHATHOM NPSMOM COOTBETCTBYET HEKOTOPOE YHCIIO.
[Toka3piBaeTcsi, 4UTO CYHIIECTBYIOT TOUKH, HE UMEIOIINE pallMOHATBHBIX a0CIIHCC.
IIpn BBEAEHWUH TOHATHS KOPHS IOJIE3HO O3HAKOMUTBH YYAIIMXCS C HAXOXKIECHUEM KOPHEH C MOMOIIBIO
KaJIBKYJIATOPA.
OcHOBHOE BHUMAaHHUE YJENsIeTCS TMOHATHIO apu(PMETHUYECKOTO KBAaAPATHOTO KOPHA U CBOMCTBaM
apu(MeTHYeCKUX KBaJpaTHBIX KOpHEW. JlOKa3bIBalOTCS TEOPEMbI O KOpPHE W3 MPOU3BEACHUS U IpodH, a
TaKKEe TOKACCTBO a’ =|a|, KoTopble mOIy4alOT NPUMEHEHHE B NPEOOPa3OBaHHAX BHIPAKCHUI,
colepKalMx  KBajapaTHble KopHU. CrnenuanbHOe BHHUMAaHHE — YAENSeTCs  OCBOOOXKIEHHUIO  OT
a a
Vb Vbxie

HUPPAIMOHATFHOCTH B 3HAMEHaTese JpoOu B BBHIPAKECHHSIX BHIIA YMeHue mpeoOpa3oBHIBATH



BBIPKEHUS, COACPIKAIIUE KOPHH, YacTO HCIOJIB3YeTCS Kak B CaMOM Kypce anreOphl, Tak U B Kypcax
reOMETPHUH, aNreOphl U Ha4aJl aHAJIK3a.
[Iponmomkaercs paboTa 1o pa3BUTHIO (YHKIIMOHAJIBHBIX MPEACTaBICHUN ydamuxcs. PaccmaTtpuBarorcs
QyHKIMS 6=+/6, ee cBoiicTBa U rpaduk. IIpy M3ydeHHN QYHKIMU y =+/x TOKA3bIBAETCS €€ B3aUMOCBS3b C
dbyHKIHEH Yy = xz, rae x > 0.
Koumponvuwvix pabom: 1

4, KBanpaTHbie ypaBHeHuUs.
KBagpatHoe ypaBHenue. @opMyna KOpHEW KBaIpaTHOTO ypaBHEHHMs. Pelienne panroHAIbHBIX YPaBHEHUN.
Pemienue 3amau, npuBOASIIUX K KBAJIPATHBIM YPAaBHEHHUSIM U IPOCTEUIIINM PAIIMOHATBHBIM YPABHEHUSIM.
OcHnognas yenb — BBIPA0OTATh YMEHUS PEIIaTh KBAJApPATHBbIC YPAaBHEHHUS U MPOCTEUIINE pPallMOHAJIbHbBIC
YpaBHEHUS U IPUMEHATH UX K PEIICHUIO 3aa4.
B Hauane Tembl OpUBOASTCA MPUMEPHI PELICHHS HEMOJIHBIX KBaApaTHBIX YpPAaBHEHUW. DJTOT MaTepuall
cucremMatuzupyerca. PaccMaTpuBaroTCsl aIrOpUTMbl  PEIICHHS HEMOJHBIX KBaJpaTHBIX YpaBHEHUU
Pa3JIMYHOTO BUA.
OCHOBHOE BHUMAHHME CIEAYET YJEIUTh PELICHUIO YpaBHEHUN BHUIA ax’ + bx + ¢ =0, tme a # 0, ¢
UCIIOJIb30BaHueM (GopMyJibl KOpHEW. B naHHO#N Teme ydaiuecs 3HakoMmsTcs ¢ ¢popmynamu Buera, Bbipa-
KAIOIMMU CBSI3b MEXITY KOPHSIMH KBaJIpaTHOTO ypaBHEHUS U ero Koddduimentamu. OHU UCTIONIB3YIOTCS B
NadbHEWIEM MpPH JI0KA3aTeJIbCTBE TEOPEMBI O PA3JI0KEHUU KBAJIPAaTHOTO TPEXW/ICHA Ha JIMHEHHBIE
MHOKUTEJIH.
VYuyanuecs oB1aJieBal0T CIOCOOOM pelIeHUs IPOOHBIX PallMOHATLHBIX YPABHEHUM, KOTOPBIA COCTOUT B TOM,
YTO PpEIICHUE TaKUX YpPaBHEHUM CBOAMUTCS K PEHICHUIO COOTBETCTBYIOIIMX IEJBIX YpPaBHEHHUH C
MOCJEAYIOIIUM UCKITIOYEHUEM TOCTOPOHHUX KOpPHEH.
N3ydenune naHHOW TeMbl MO3BOJSET CYIIECTBEHHO PACUIMPUThL anmapaT ypaBHEHHUH, MCIOJIb3YEeMbIX IS
pelIeHns TeKCTOBBIX 3aj1ay.
Koumponvnuoix pabom: 2

S. IloBTOpeHue.

OcHosHas yenw. IIoBTOPUTH, 3aKpenuTh U 0000ITUTHL OCHOBHBIE 3Y H, mony4yeHHbie B 8 Kiacce.
Koumponvuuvix pabom: 1

e 9 kuacc
1. HepaBencrBa.



UucnoBele HEpaBEHCTBA M HMX CBOWCTBA. [IOWIEHHOE CIOKEHME M YMHOXXEHHE YHCIIOBBIX HEPABEHCTB.
JInHelHbIE HEPABEHCTBA C OJHOM IEPEMEHHON U UX CUCTEMBI.
OcHosHnas yenb — O3HAKOMUTH yYaIlUXCsl C IPUMEHEHUE: HEPABEHCTB VISl OLICHKU 3HAYEHUN BBIPAXKEHUIA,
BbIpa0OTaTh YMEHHE peliaTh JUHEHHbIE HEPAaBEHCTBA C OJHOM MepeMeHHOW M uxX cucteMbl. CBOHCTBa
YUCJIOBBIX HEPABEHCTB COCTABISIIOT Ty 0a3zy, Ha KOTOPOM OCHOBAaHO PELICHHE JIMHEHWHBIX HEPABEHCTB C
OJTHOM IepeMeHHON. T pemMsbl O NMOWIEHHOM CIIO)KCHUM M YMHOKCHHHM HEPABEHCTB HAXOJWUTh NPUMEHEHUE
IOPU BBIIOJHEHUU IPOCTEHIINX YIPAXKHECHUM Ha OLICHKY BBIPKEHUN II0 METONy TIpaHul. Bsoxdarcs
HOHATHS aOCONIOTHOM MOTPEUIHOCTH U TOYHOCTU MPUOJIMKEHUS, OTHOCUTENIBHON MOTPEIIHOCTH. Y MEHMUS
IPOBOJUTH JEAYKTUBHBIE PACCYKACHUS NOJYYAOT Pa3BUTHE KaK IPU JT0KA3aTEIbCTBAX YKA3aHHBIX TEOPEM,
TaK ¥ IIPY BBIIIOJIHEHUY YIIPAKHEHUN HA I0KA3aTEIbCTBA HEPABEHCTB.
B cBsA3uM C pelieHWEM JIMHEMHBIX HEPABEHCTB C OJHOW IEPEMEHHO: MAETCS MOHATHUE O YHCIIOBBIX
MIPOMEKYTKAX, BBOJIATCS COOTBETCTBYIOIIME HAa3BaHUS U 0003HaYeHUsA. PacCCMOTpEHHIO CUCTEM HEPABEHCTB
OJIHOM MEPEMEHHOM MPEAIIECTBYET 03HAKOMIICHUE YYalllUXCA C TMOHATHSAMU MEPECEUCHUS U 00bEeIUHEHUS
MHOKECTB.
[Ipn pemeHnn HEPaBEHCTB MCHOJIB3YIOTCS CBOMCTBA PABHOCUJIBHBIX HEPABEHCTB, KOTOPBIE PAZBACHSIIOTCS
Ha KOHKpEeTHBIX npumepax. Ocoboe BHHUMaHHUE CIEAYET yIEIUTh OTPAOOTKE YMEHHUs pellaT MpoCTeulne
HEPaBEHCTBA BHJA ax > b, ax <D, 0CTaHOBUBIIUCH CIICIIUAILHO Ha ciiydae, koraa a < 0.
B sToi TeMe paccMaTpUBaeTCsA TAKXKE PELICHUE CUCTEM JBYX JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM,
B YACTHOCTH TAaKUX, KOTOPBIE 3aIIMCAaHbI B BUJI€ JIBOWHBIX HEPABEHCTB.
Koumponvuuvix pabom: 1

2. KBagpaTnunas ¢pyHKums.
Oynkiusa. CpoiictBa (ynkuit. KBaapaTubiii TpexwieH. PaznokeHue KBaapaTHOTO TpeXwieHa Ha
MHOXUTENU. DyHKIUA Y = ax’ + bx + ¢, ee cBoiicTBa u rpaduxk. Crenennas QyHKITHS.
OcHosHas yenb — PACIIUPUTH CBEACHUS O CBOMCTBAaX (PYHKIMH, O3HAKOMUTH YYAILIMXCS CO CBOMCTBAMU U
rpadukom KBagpaTUUHOU QyHKIMH. |
B Hauane TeMbl cucTeMaTu3upyroTcs cBeeHust 0 PyHKIusAX. [IoBTOPSIIOTCS OCHOBHBIE MOHATHSA: (DYHKIIMS,
apryMeHT, o0jacTh onpeaeneHus GyHKOuU, rpaduk. JlaroTcs MOHATHA O BO3pacTaHUM W yOBIBaHUU
(GyHKIMHM, TPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. TeM  cambIM co3jaercs 0a3a il YCBOCHMSI CBOWCTB
KBaJpaTUYHOM M CTENEeHHOW (QYHKIMI, a Takke s JajbHEHIero yrayOjeHus (QyHKIUOHAIbHBIX
Mpe/ICTaBICHUI MTPU U3YYEHUH Kypca anreOphl U Hauajl aHalu3a.



[loArOTOBUTENBHBIM IIATOM K HW3YYEHHUIO CBOMCTB KBaApaTUYHOW (YHKIUU  SBISETCA TaK¥XKe
paccMOTpPEHHE BOIIpOca O KBAJAPATHOM TPEXWICHE M €r0 KOPHSX, BBIICICHHM KBaJpaTa ABYWICHA W3
KBaJPaTHOTO TPEXUICHA, PA3JIOKEHNUN KBAIPATHOTO TPEXWICHA HA MHOKHUTEIH.
V3ydenne KBagpaTHdHOM (DYHKIMH HAYMHACTCS C PACCMOTPEHHS (YHKIHH y = ax’, ee CBOWCTB H
ocoGeHHOCTelT rpaduKa, a TAKKe APYTHX YaCTHBIX BHIOB KBaAPATHUHON QYHKIMA — (ByHKIUH y = ax’ + b,
y =a (X - M)°. DTH CBEICHHS HCIOIB3YIOTCS IPU H3yUCHHH CBONCTB KBAAPATHIHON (YHKIHH OOIIEr0 BIIA.
BaxHO, YTOOBI yualiecs MOHAMM, uto rpadguk QyHKIMKH y = ax’ + bx + ¢ MOXeT ObITh MONyYEH H3
rpaduka QYHKIHH y = ax’ ¢ IOMOIIBIO ABYX MapaUIeIbHBIX MEPEHOCOB. IIpHEMBbI TTOCTPOCHHS rpaduka
dyHkmEE Y = ax® + bx + ¢ 0TpabGaThIBAIOTCS HA KOHKPETHBIX IpHMepax. IIpi 5ToM 0co60e BHHMAHHE
ClIeyeT YACIUTh (POPMUPOBAHUIO Y YUAIUXCS YMEHHS YKa3bIBaTh KOOPJAMHATHI BEPLIMHBI MapadoIbl, €€
OCb CHMMETPHH, HAIIPaBJIEHUE BETBEU MapadoJIbl.
[Ipu mM3yyeHumn 3TOil TeMbl AaJIbHEWIIEEe pa3BUTUE MOIYYaeT YMEHUE HAXOAUTh MO rpaduKy MpOMEXKYTKU
BO3pacTaHus U yObIBaHHS (PYHKIIMH, & TAKKE IPOMEKYTKHU, B KOTOPHIX (PYHKIUSI COXPAHSET 3HAK.
Vyaruecs: 3HaKOMSTCSI CO CBOMCTBAMHU CTEIIEHHON (YHKIIMK y = X' MPH YETHOM M HEUYETHOM HATypaJbHOM
rmokaszaresne 1. BBoauTcs moHsTHe KOpHS ra-Ml cteneHd. OHM NOYYarOT NPEACTABICHHE O HAXOXKIACHUU
3HAYEHUN KOPHS C TOMOIIBIO KaIbKYJIATOPA, IPUYEM BbIpaOOTKA COOTBETCTBYIOIIMX YMEHUHN HE TpeOyeTcs.
Konmponvuuvix pabom: 1

3. HepaBeHcTBa ¢ 01HOM nepeMeHHOI
Ilensie ypaBHeHus. [lpoOHbIe pamoHambHBIE ypaBHeHUs. HepaBeHCTBa BTOpPOIl CTENEHU C OJHOU
IEpEMEHHON. MeTo HHTEpBaJOB.
OcHosHas yerb — CHUCTEMATH3UPOBaTh W OOOOIIMTH CBEACHUS O PEIICHUH IEJIbIX U JIPOOHBIX
PALMOHAIBHEIX YPABHEHHIT C OJHOM TIepeMeHHOM, chOPMHPOBATH YMEHHE PEIlaTh HEPABEHCTBA BUAA ax~ +
I)x-l-c>0HnHax2+bx+c<0,rz[ea7£0.
B sroii TeMe 3aBepmiaeTcs M3ydYEeHHME PAlMOHAIBHBIX YPAaBHEHUW C OJHOW INEpEMEHHOW. B cBsA3M ¢ 3THM
MIPOBOJIUTCA HEKOTOPOE 0000IEHNE U YIITyOJieHHe CBEJEeHUM 00 ypaBHEHMsIX. BBOASTCS MOHATHUS LIEJIOTO
pPaLlMOHATIBHOTO YPAaBHEHUsSI U €r0 CTENEHM. Y4YalllMecs 3HAKOMATCS C PELICHUEM YpPaBHEHUU TPETbEU
CTEIIEHH W YETBEPTOM CTEMEHHU C MOMOILIBIO PA3JIOKEHUS HAa MHOXHUTEIU W BBEIEHUS BCIIOMOTATEIbHOU
nepeMeHHo. MeTo pellieHrs ypaBHEHUM yTeM BBEJCHUS BCIOMOTaTEIbHBIX IEPEMEHHBIX OYJIE€T HIMPOKO
MCIIOJIb30BAThCA B JIaJbHEHIIEM NP PELIEHUU TPUTOHOMETPUUYECKHX, JOrapu(pMUUECKUX U JPYTUX BHUIOB
YpaBHEHUM.
Pacmmpsiorcs cBeeHUSI O peUIeHHHM IPOOHBIX pallMOHANIbHBIX YpaBHEHHUU. Yualiuecs 3HAKOMSTCS C
HEKOTOPBIMH CIIELUATIbHBIMU IPUEMAMU PELIEHUS TAKUX YPABHEHUIA.



DOpMHPOBAHHE YMEHHIT PelIaTh HEPaBeHCTBA Braa ax° + bx + + ¢ >0 mm ax’ + bx + ¢ <O, rne a £ 0 ,
OCYIIIECTBIISIETCS C OMOPOM Ha CBeZeHHs O TpaduKe KBaAPaTHUHON (PYHKIIHH.
Vyammecss 3HAKOMATCS € METOJAOM HWHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PEIIAIOTCS HECIIOXKHBIC
paluMOHaIbHBIE HEPABEHCTBA.
4. HepaBeHcTBa ¢ AByMS NlepeMEHHBIMHU
VYpaBHeHHE ¢ JBYyMs IEPEMEHHBIMU U €ro rpaguk. Cuctemsl ypaBHEHUN BTOpOM cTeneHu. Perienue
3aa4y ¢ TIOMOUIBIO CHUCTEM YypAaBHEHUM BTOpoMl creneHu. HepaBeHcTBa ¢ JByMs NEPEMEHHBIMH M HX
CUCTEMBI.
Ocnoenas yenp — BbIpaOOTaTh YMEHUE pellaTh INPOCTEMINE CUCTEMBI, COAEpXKAIIUE YpaBHEHHE BTOPOM
CTEIIEHU C IBYMsI [IEPEMEHHBIMHU, U TEKCTOBBIE 33Ja4H C TOMOILBIO COCTABIICHUS TAKUX CUCTEM.
B nanHO# Teme 3aBepluaeTcss U3y4eHUE CUCTEM YpPaBHEHHU C JBYMs MepeMEeHHbIMU. OCHOBHOE BHUMaHUE
YAEISAETCA CUCTEMAM, B KOTOPBIX OJTHO U3 YPaBHEHUM NIEPBOM CTEIIEHU, a IPYyTrO€ BTOPOMU.
M3BecTHBIM yyammmcs cnoco0 MOJCTaHOBKM HAaXOAUT 31E€Ch AalibHEWIlee MPUMEHEHUE W TO3BOJSET
CBOJUTH PELICHUE TAKUX CUCTEM K PEIICHHUIO KBaJPAaTHOTO YPABHEHHS.
O3HaKOMIIEHHE Y4YalllMXCAd C MPUMEpaMU CUCTEM YpaBHEHUN C ABYMsS NEPEMEHHBIMH, B KOTOpBIX 00a
YpaBHEHUSI BTOPOH CTENEHH, JOJKHO OCYIIECTBISATHCS C IOCTATOYHON OCTOPOKHOCTBIO U OTPAHUYMBATHCS
MIPOCTENIIMMH ITPUMEPAMH.
[IpuBneueHre M3BECTHBIX ydalIUMCsl T'paUKOB IMO3BOJISIET MPUBECTU MPHUMEPHI IPapUUECKOro pelieHus
cucteM ypaBHeHHH. C moMoIbio rpaduyecKux NpeCTaBICHNN MOKHO HATJISHO MOKa3aTh yYallluMCs, YTO
CUCTEMBI IBYX YPABHEHUH C IBYMsS NEPEMEHHBIMU: BTOPOM CTEIIEHH MOTYT UMETh OJHO, ABA, TPHU, YETHIPE
pELICHUS WIX HE UMETh PEIICHUIA.
Pa3paboTanHblii MaTeMaTHUECKUN amnmapaT MO3BOJSET CYIIECTBEHHO PaCIIMPUTh KIIACC COAEpKaTeNIbHBIX
TEKCTOBBIX 3314, PEIIAEMBIX C IOMOLIBIO CUCTEM YPABHEHUM.
N3yyeHue Tembl 3aBEpIIACTCd BBEACHUEM MOHATHI HEPAaBEHCTBA JBYMs MEPEMEHHBIMHM M CHUCTEMBI
HEpPaBEHCTB C JBYMs IepeMeHHbIMU. CBeleHuss O rpadukax ypaBHEHUH C JIByMsS IE€pPEMEHHBIMHU
UCIIOJIB3YIOTCSL MPU WJUTIOCTPALIMM MHOKECTB PELICHUH HEKOTOPBIX MPOCTEUIUX HEPABEHCTB C JBYMS
MEPEMEHHBIMHU U UX CUCTEM.
Konmponvuwvix pabom: 2
5. DJieMeHThI NPUKJIATHON MATEMATHKH.
Maremaruueckoe mozaenupoBanue. IlponenTtasie pacuersl. [IpubnuxenHnsie BoiuucieHus. OCHOBHBIE
npaBuiia KoMOuHaTOpuKU. OTHOCUTENIbHAS YacTOTa U BEPOSATHOCTH CiydaiiHOro coObiTus. Kiaccuueckoe
onpeaeeHre BEpoATHOCTU. HadanbHbIE CBEIEHUS O CTAaTUCTHUKE.



OcHosnas yenb — O3HAKOMUTH YYAIMXCSA C MOHATHUAMH NEPECTAHOBKH, PAa3MEUIEHUs, COYETAHUS H
COOTBETCTBYIOIIMMHU (popMyJamMHu AJis MOACYETAa MX YKCIA; BBECTU IMOHSATHS OTHOCHUTEIIBHON YacTOTHI U
BEPOSITHOCTH CITy4YaliHOTO COOBITHS.
W3ydeHnne TeMbl HAUMHACTCS C PEIICHUS 3a/1a4, B KOTOPBIX TPEOYETCS COCTABUTh T€ UM MHbIE KOMOMHALIUN
AJIEMEHTOB U TMOACYUTATh UX YHUCIO. Pa3bscHsAETCS KOMOMHATOPHOE MPABWIIO YMHOXEHHS, KOTOpPOE
UCIOJb3yETCs B JalbHEHIIEM IpU BbIBOJE (OpMYJ AJi MOJCYETA YUCHIA MEPECTAaHOBOK, pa3MEIECHUN U
couetanuil. Ilpu u3yueHun gaHHOrO Marepuasa HeoOXOIUMO OOPATUTh BHUMAHUE yUYaIIUXCs HA pa3inuue
HNOHATUN «Pa3MEIIECHUE» U «COUYETaHUE», CPOPMUPOBATH Y HUX YMEHHUE ONPEIENATh, O KAKOM BHUJIE KOM-
OMHaLUU UAET peub B 3aJa4e.
B nmaHHON TeMe ydamumecs 3HAKOMSATCS C HayajdbHBIMU CBEICHMSMM U3 TEOPUU BEpPOATHOCTEU. BBomsTcs
MOHATUSL «CITy4yallHOE COOBITHE», «OTHOCHTENbHAs YacTOTa», «BEPOSITHOCTb CIy4ailHOrO COOBITHS.
PaccmaTpuBaroTCs CTaTUCTUYECKUM M KIIACCUYECKHM MOAXOABI K ONPENEIICHUI0 BEPOSITHOCTH CIy4ailHOTO
coObITHs. BaxkHO OOpaTUTh BHUMAaHHUE y4YalllUXCA HAa TO, YTO KJIACCHYECKOE OMpENIETIEHUE BEPOSTHOCTU
MOKHO MPUMEHATH TOJBKO K TaKMM MOJENSM peajbHbIX COOBITHUH, B KOTOPBIX BCE HCXOJbI SBISIIOTCS
PAaBHOBO3MOXXHBIMU.
Konmponvuvix pabom: 1

6. YuciioBbIe MOC/I€10BATEIHLHOCTH.
YucnoBsle nociae10BaTeIbHOCTH. ApudmeTnyeckas U reoMeTpuueckas nporpeccuu. @opmyisl M-ro 4jaeHa
¥ CYMMBI IIEpBBIX N WiIeHOB nporpeccuu. beckoneuHo yObIBaroias reoMeTpudeckasi Iporpeccusl.
OcHognas yenp — NaTh MOHATHS 00 apUPMETHUECKOH U T€OMETPUYECKOM MPOTpEeccHs X KakK YHCIIOBBIX
MOCJIE0BATEIBHOCTAX 0COOOTO BU/A.
IIpy u3ydyeHun TemMbl BBOAMTCS IOHATHUE IMOCIEAOBATEIBHOCTH, Pa3biACHACTCS CMBICI TEPMHUHA «N-U 4JIEH
MOCJIEI0BATEILHOCTHY, BbIPa0aThIBAETCS YMEHHE HCIOJB30BaTh MHJIEKCHOE 00O3Hau€HHE. DTU CBEACHMS
HOCSIT BCIIOMOTAaTENbHBIA XapakTep M UCHOJIb3YIOTCS ISl MU3y4eHHs] apu(METUYECKON M Te€OMETPUUYECKOM
IIPOTPECCHI.
PaboTa ¢ ¢popmynamu N-TO yjeHa U CyMMbI NEPBBIX I'a YWIEHOB MPOTIPECCUi, TOMUMO CBOETO OCHOBHOIO
Ha3HAYEHUs, IIO3BOJIIET  HEOJHOKPATHO  BO3BpAallaTbCAd K BBIUYHMCICHUSAM,  TOXKIECTBEHHBIM
npeoOpa3oBaHUsIM, PEIICHUIO YpaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmarpuBaroTcsi XapaKTepUCTUYECKHE CBOWCTBA apu(METUYECKOM U TEeOMETPUYECKOW MpPOTPECcCUi,
YTO IIO3BOJIIET PACIIMPUTH KPYT IPEIaraéMsblx 3a1a4.
Konmponvnvix pabom: 1

7. TloBTOpEeHHE (UTOTOBOE)



OcHosnas yenw. IIoBTOPUTH, 3aKpenuTh 1 0000ITUTHL OCHOBHBIE 3Y H, mony4yenHsie B 9 kiacce.
Koumponvnvix pabom: 1

VI. TemaTu4yeckoe NJIaHNPOBAHUE C ONpeaeieHNeM OCHOBHBIX BHI0B Y4eOHOM J1esiTeJIbHOCTH.

B TemaTuyeckoMm MiIaHUPOBAHUM Pa3Jeiibl OCHOBHOTO COJEpKaHUs MO ainredpe paz0oMThl Ha TEMbI B
XPOHOJIOTHH MX U3YYEHUS, IO COOTBETCTBYIONIUM yueOHUKaM «Alnredpa — 7 », « Anredpa — 8 », « Anredpa —

9 ».

OCOOEHHOCTBIO TEMAaTUYECKOTO IUJIAHUPOBAHMS SIBIISIETCA TO, YTO B HEM COJAEPKUTCS ONMUCAHUE
BO3MOXXHBIX BUJIOB 00Pa30BaTeJIbHOM 1eATEILHOCTH YUALUXCS B MPOIECCE YCBOCHUSI COOTBETCTBYIOIIIE-
ro COJIepKaHUs, HAMPABICHHBIX HA JIOCTMXKEHHME MOCTABJICHHBIX Ieiedl oOydeHus. ITO OpPUEHTHUPYET
YUUTENS HA YCWICHHUE ACATEILHOCTHOIO MOJX0/Ia B 00yUYEeHHH, HA OPTaHU3AIMIO0 PAa3HOOOpa3HOU y4eOHOM
AesITeJIbHOCTH, OTBEUAIOIICH COBPEMEHHBIM ICUXOJIOTO-E€IarOTMY€CKUM BO33PEHHSIM, HA HCIOJIb30BAHUE
COBPEMEHHBIX TEXHOJIOTHH.

IToypouHoe niiaHupoBaHue 10 ajredpe B / Kjacce

No c " JlatsI o o Jomarnrnee
oJiepKaHue 0JI-BO CHOBHBIE BU/IbI YU€OHOH /1€ATEIbHOCTH
ypoka AP IIPOBEICHUA | OOopyAOBaHUE ALY a
(pa3znenbl, TEMBbI) 4acoB Yy
wiad | (akt
I'naBa |. Jluneiinoe ypaBHeHMe ¢ 0HON nepeMeHHOli. (15 yacoB)
m.1, cTp. 5—12
1 Pacnosznaséamsv arcnoBeie BRIpaKCHUS U somp, 1- 3
" |BBenmenwue B anreOpy 1 BBIP)KEHUS C IEPEMEHHBIMHU, JTIMHEHHbIE NONgé (1 2)’ 79
i ypaBHeHus. [IpuBoauTs IpUMeEpbI TR
Tpenax€ppl 11t o o
.« BBIPQ)KEHUI ¢ IEpEMEHHBIMH, JINHEHHBIX
2. YCTHOT'O cYeTa. N m1 BOHp.l-Z,
Beesiere B anre6py 1 ypaBHeHHH. COCTaBIATH BBIPOKEHHE N J\’f 16.18
0 J\Oo
3 C TMePEeMEHHBIMU 110 YCIOBUIO 33a4H. ‘1 _N J,\f 5037
) 0 J\O
' |BBenenue B anredpy 1 BhInonHATE Mpeo6pa3oBanus BeIpakennit: [T oY




4, . . . ITpoekTop, MPUBOIUTH TIOJJOOHBIE CIaraeMbie, m.2, NeNe4(,42,
JIuneliHoe ypaBHEHHE C OJHOU MepeMEeHHOU
Hpe3eHTaLUsL packpbIBaTh CKOOKH. HaxomuTh 3HaueHue
5. . N N BBIPKEHUS C TIEPEMEHHBIMU NPU 3aJaHHBIX  |11.2, NeNe44
JIuneliHoe ypaBHEHHE C OHOM IMEpEMEHHON P p PH 3371 , Neledd, 58
3HaYCHMsIX NepeMeHHbIX. KitaccudumupoBarh
6. . o o anreopandeckue BoipakeHus. OmmchiBath  |11.2,NeNe46,48,50
JluneliHoe ypaBHEHHE C OJHOM MEpEeMEHHOU
P . 1IEJIbIC BBIPAKCHHUSI.
a31aTOYHbIN o
; MaT}?: - Dopmynuposamp onpenernenue quHenoro  (m.2,Ne52(1-3),
" |JluneliHOE ypaBHEHHUE C OJHOU MEpEMEHHOMN pual. ypaBHeHud. Pemate nuHeliHoe ypaBHeHue B |63,69,71.
obmiem Bujie. MHTEpIpEeTUPOBATh YpaBHEHUE
8. o N . KaK MaTeMaTUYECKYI0 MOJIEIb pealbHON 1.2,NeNe52(4-6),
JluneliHoe ypaBHEHHE C OJHOU MEpEeMEHHOU
cutyauuu. ONUCHIBaTh CXEMY PELICHUS 67,73,
9 TEKCTOBOM 3a/1a4yH, IPUMEHSTH €€ IS m.3,Ne80,82,
' Pemienue 3agad ¢ moMoIIbIO ypaBHeHI/Iﬁ penieHuAa 3aa1aq
IIpoexrop,
0 MPE3CHTALINS. 3 NeNeBA_ 88
- o .3, NeNo
Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHHU I 1.2, ’
11. o Pazmarounsrii . 0
Pemenue 3aga4d ¢ moMOIIbIO YpaBHEHU I A .3, Ne90,125(3,4)
MaTepuanl
. .3,NeNe100,106,
12. o PasmaTtounsrii
Pemenue 3a1a4 ¢ moMoIIbI0 YpaBHEHUN 119.
Marepuan
13 m.3,NeNel08,111,
" |Pemenue 3a/1a4 ¢ MOMOIIBIO YpaBHEHUN 128
. O600muTh TpUOOpeTeHHBIE 3HaHUS, HaBbIKK |1.3,Ne104,113,117
14. |IloBTOpeHMe U cucTemMaruszanus yueoHOro Pa3naTounsrit N
1 yMeHus 1o TeMme «JInHeltHoe ypaBHeHue ¢
Marepuana Marepuan . .
OJIHOU MTEPEMEHHOMN.
15 KonTtpoJubHnas padora Ne 1 mo reme O HayuuTbcs npuMeHsATh NpuoOpeTeHHbIE IToBTOpeHune
" |«/IuHeHHOe ypaBHEHHE C OJHOM MATCOHAL 3HaHMs, YMEHHUs, HABBIKU, B KOHKPETHON .1 -3
1epeMeHHOID) pHa. JIEATEIbHOCTH.
Iaasa Il. Lenbie Boipakenus. (50 yacos)
T0XIECTBEHHO paBHBIE BBIPAKECHUS. Dopmynuposamy: n.4,
16. |ToxxmecTtBa IIpoekTop, onpeoenieHus: TOXKIECTBEHHO PaBHBIX NeNe134,137,139,
MIPE3eHTAIINS. BBIPAYKEHUM, TOKIECTBA, CTEIIEHU C nom.151.
Tpenaxépel i1 |HaTypaJbHBIM TTOKa3aTelieM, OJTHOWICHA,
17. |ToXaecTBEHHO paBHBIE BHIPAKEHUSI. YCTHOTO CYC€Ta.  |CTAaHAAPTHOTO BUJA OJHOUJICHA, m.4, Ne143,145,150

Toxnectsa

Kod(uimenTa oTHOICHA, CTENIEHN




CreneHsp ¢ HaTypaJIbHBIM [10KA3aTEIEM

18. IIpoekrop,
Mpe3eHTAaIH.
19 CreneHb ¢ HaTypaJbHBIM MOKa3aTEIeM
' IIpoexrop,
[IPE3CHTALIA.
20 CreneHb ¢ HaTypaJbHBIM MOKa3aTEIEM Tpenaxépsl s
' YCTHOTO CU€Ta.
CBOICTBA CTEIIEHU C HATYPAILHBIM
21. P [IpoexTop,
IoKa3aTeieM
Mpe3eHTaIuSI.
27 CBoiicTBa CTENEHU C HATYPaAJIbHBIM
" |mokazaTenem IIpoexrop,
Mpe3eHTAIHS.
Croh Tpenaxx€prl 11
23. BONCTBA CTEIIEHU C HATypaJIbHBIM YCTHOTO CuTA.
IoKa3aTeJIieM
24. |OnHOUNEHBI ITpoexrop,
Mpe3eHTAIHSI.
25. |MHorouneHsl IpoexTop,
Mpe3eHTAaIHS.
26. |CioxeHHe U BBIYUTAHHE MHOTOWIEHOB IIpoexTop,
Mpe3eHTAaIHS.
CI10’keH1€e U BBIYUTAaHHE MHOTOUJIEHOB
27. IIpoexrop,
Mpe3eHTAaIHS.
Pa3pgarounsrit
28. |CioxeHre U BBIYUTAHHE MHOTOYIEHOB
Marepuall.
Koutpoabsnas padora Ne 2 no teme: .
29. . Pa3zgaTounsrit
«CBolicTBa CTENEeHH C HATYPAJIbHBIM
Marepuall.
noKa3zarejiemM»
VYMHOKEHUE 0JHOYJIeHa HA MHOT'OYJIEeH
30. [Ipoekrop,
MPe3eHTAIHS.
31. |YMHOXeHHE OIHOWICHA HAa MHOTOWIECH Pa3zpgaTounsrit

MaTepuat.

OJHOYJICHA, MHOIOYJICHA, CTCIICHU
MHOTOYJICHA;

c6olicmea: CTEIIEHU C HaTypaJIbHbIM
IIOKa3aTcjICM, 3HaKa CTCIICHU,

npaesujia: 10Ka3aTCJIibCTBa TOKACCTB,
YMHOXCHH OJHOYWICHA HAa MHOTI'OYJICH,
YMHOKCHHA MHOI'OYJICHOB.

/[oka3bl6amb CBOWCTBA CTETIEHU C
HATypaJIbHBIM IOKa3aTeeM.

3anuceIBaTh M I0Ka3bIBATh ()OPMYJIBI:
MIPOU3BEICHUS CYMMBbI M PA3HOCTH JIBYX
BBIPKEHHM, PA3HOCTU KBAAPATOB JIBYX
BBIpQXEHH, KBaipaTa CyMMBI U KBaJipaTa
Pa3HOCTHU JBYX BBIpAXXCHUH, CyMMbI KYOOB 1
pa3HOCTH KYyOOB JIBYX BBIPaXKCHHIA.
Buviuuciams 3naueHue BeIpaKeHUN

C IEPEMEHHBIMH.

IIpuMeHATH CBOMCTBA CTENIEHU IS
peoOpa3oBaHus BEIPAKEHUI.

BrINIOTHATE yMHOXKEHWE OTHOUYJICHOB H
BO3BEJICHUE OJIHOYJICHA B CTEIICHb.
[IpuBOANTH OJTHOWIICH K CTAH/IAPTHOMY BH]TY.
3anuceiBaTh MHOTOWIEH B CTAH/IAPTHOM
BHJIE, OTIPEJICIIATH CTENIEHbh MHOTOUJICHA.
[TpeoOpa3oBbIBaTH MPOM3BECHIE OAHOUICHA
¥ MHOTOWIEHA; CYMMBI, Pa3HOCTH,
MIPOU3BEJICHUS JIByX MHOTOUJIEHOB B
MHOTOYJICH.

BoINoNHATE pa3nokeHne MHOTOWICHA Ha
MHOXHUTENH CTIOCOOOM BBIHECEHUS OOIIEeTO
MHOKHUTEIIS 32 CKOOKH, CLIOCOOOM
TPYIIIUPOBKH, TT0 (OpMYyIIaM COKPAIIEHHOTO
YMHOXXEHHS U C MPUMEHEHUEM HECKOIbKUX

n.5,8omp.1-6,
NeNe156,158,198.

11.5,NeNe163,165,
167, 176

.5,
NoNel81,186,190,
192

11.6,NeNe205,207,
210,212.

11.6,NeNe216,218,
220,222,223

11.6,NeNe237,239,
246,249

11.7,Ne264,266,268,
Ne272,274,277,281

1.8,Ne288, 294,
296,298

11.9,Ne307,309,312

11.9,Ne316,Ne318,
320,322.

1.9,Ne327,329,334,
344(1)

IToBTOpEeHue
nn.4 -9

11.10,Ne356,358,
360,364

.10, Ne,367, 369,
370,372




32. |YMHOKEHHE OJHOWIEHA HA MHOTOYJICH CII0CO00B. m.10,Ne 374,381,
Hcnonws3oBarh ykazanHble mpeoOpa3oBanus B|383,385
33. ITpoekTop, IIPOLIECCE PELICHNs YPABHEHUH, m.11, Ne393,395,
YMHOXEHHE MHOTOYJICHa Ha MHOTOYJICH .
Mpe3eHTaIHsI. JI0Ka3aTesIbCTBA YTBEPKIACHUM, pELICHUS 397
34, |YMHOXEHHE MHOTI'OYWICHA Ha MHOTOWIEH TEKCTOBBIX 3a1a4 m.11, Ne399,401,
Pa3natounbiit 404
35. |YMHOXEHHE MHOTOUYJICHA HA MHOTOYJICH Marepuall. m.11, Ne408,411,
Tpenaxepsl ajist 427
36. |YMHOXEHHE MHOTI'OWICHA Ha MHOTOWIEH YCTHOTO CY€Ta. m11, Ne413,415,
417
37. |PazmosxeHne MHOTOYICHOB Ha MHOKHUTEIIH. IIpoexTop, 1m.12,Ne434,436,
Brigecenune o0mero MHOXHUTENA 32 CKOOKHU MpE3CHTaLUS. 438,440
38. |PasmoxeHne MHOIOYJICHOB HA MHOKHTEIIH. p . m.12, Nod42 444,
BrigeceHue 001Eero MHOXUTENSA 32 CKOOKU a31aTOqHBIN Dopmynuposams: 448,456
MaTepHall.
PaznoxeHre MHOTOWICHOB HA MHOYKUTEIIH. pia onpeoeieHus: TOXJISCTBEHHO PaBHBIX
39. Tpenaxépel ast .
Brinecenne 00111ero MHOKUTENS 32 CKOOKH YCTHOTO CuéTa BBIPAYKEHHI, TOKJIECTBA, CTEIICHU C m.12,Ne454,458,
" |HaTypaabHBIM MOKA3aTeseM, OHOUWIEHA, 460
40. |Pa3noxeHue MHOTOYIEHOB Ha MHOMXKHUTEIH. ITpoextop,npe3en |CTAHAAPTHOTO BHUA OHOYICHA, 11.13,Ne477,479,
MeToJ TpynimupoOBKU TaIysl. Kod(uImenHTa oTHOICHA, CTEIIEHN 481
Paznoxxenre MHOTrOYJICHOB HA MHOKHUTEIIH. OJHOYJICHA, MHOIO4JICHA, CTCIICHU
41. . . m.13, Ne483, 488,
Merton rpynnupoBKU PazgaTounblii MHOT'OYJICHA, 496
MaTepuai. 3
Tpenaxépbl iy |C60UCMBA: CTCIICHH C HATYPAIbHBIM
42. |Pa3noxeHune MHOTOUYIEHOB Ha MHOXKHUTEIH. yCTHOTO cudra, | TIOKA3aTEIeM, 3HAKA CTETICHI, m.13,Ne,485(3-4),
Metox rpynmupoBKA 495
KoHTpo.ibHas padora Ne 3 10 Teme: _ |npasuna: noxasarenbcrBa TOKIECTB,
43. «Pa30skeHne MHOFOWICHOB Ha Paznarounsrit YMHO>KEHHS OJTHOUWJIEHa Ha MHOTOUJIEH, IToBTOpenue
MEOKAT I MaTcpHal. YMHOKEHHUSI MHOTOWICHOB. m.10 — 13
44. |IIpousBeneHune pa3HOCTU U CYMMBI IBYX I[TpoexTop, . m.14,Ne501,503,
BBIPAKEHHT Npe3eHTaIHS. /[oxazviéamsb CBOMCTBA CTETIEHU C 505
HATypaJbHBIM TTOKA3aTeIIEM.
45, |IIpou3sBejieHrEe Pa3HOCTH U CYMMBI JIBYX Pa3arounbIii gi144s Ne509,511,
BBIDAKCHHN MaTepuai. 3anuChIBaTh M JOKA3bIBATH (DOPMYJIBL:
46. |IIpou3sBeseHre Pa3HOCTH U CYMMBI JBYX Tpenamepsl I | popr3eeHns CyMMbI H PasHOCTH IBYX .14, Ne520,522,
BBIPAKEHHUI YCTHOTO CHCTA. | pp inaskenmif, pasHOCTH KBaJpaTOB JABYX 524
47. |Pa3HOCTB KBaapaTOB JBYX BbIpaKECHU IIpoexTop, BBIPDKEHUH, KBaZ[paTa CyMMbI U KBaJpara m.15,Ne537,539,
MIPE3EHTALS. Pa3HOCTH JBYX BbIpaXKeHH, CyMMbl KyOOB 1 |541




48. |Pa3HOCTb KBaJipaTOB JIBYX BBIPAKEHUI pPa3sHOCTH KYyOOB JIBYX BBIPaKECHUH. 11.15,Ne543,549,
551
49. (KBagpar cyMMBbI M KBaJpaT pa3HOCTHU ABYX ITpoekTop, Boiuucnsime 3HaY€HHE BHIPAXKEHUI 11.16,Ne570,572,
BBIPAYKCHU I [Ipe3eHTalHs. C IIEPEMEHHBIMU. 617
50. |KBampaT cyMMBI U KBaJpaT Pa3HOCTH ABYX [IpuMeHSI TS CBOMCTBA CTCIICHU TSI n.16, Ne574,579,
BBIPAKECHUI Pa3naTouHbIi npeoOpa3oBaHMsl BRIPAKEHUH. 582
51. |KBagpar cymmbl U KBagpaT pa3HOCTH JBYX Marepuall. BBITONHSATE YMHOXCHUE OJHOYJICHOB U .16, Ne587,5809,
BBIPAYKEHM Tpenaépsl ist  |BO3BEACHUE OJJHOWICHA B CTCIICHD. 594
52. |KBaapart cymmbI 1 KBagpaT pa3HOCTH JIBYX yerHoro cuéra.  |IIpUBONTE OJHOUIICH K CTAHIAPTHOMY BHAY. [11.16, Ne599,608,
BBIPKEHUN 3anuchIBaTh MHOTOWIEH B CTAHIaPTHOM 610
53. |IIpeoOpa3oBaHKe MHOrOYJIEHA B KBaJpaT IIpoexTop, BUJIC, OLPEACIATE CTCICHE MHOTOIICHA. n.17,Ne627,629,
CYMMBI WJIM PA3HOCTH JIBYX BBIPQKECHUN MpPE3CHTALHS. IIpeoOpa3oBbIBaTh NPOU3BEACHAC OXHOWICHA |G3]
54. |[IpeoGpa3oBaHye MHOTOUIEHA B KBAPaT Pasnartounbri | MHOTOWICHA, CyMMBI, pasHOCTH, .17, Ne633,635,
CYMMBI WJI Pa3HOCTH JIBYX BBIpQKEHUHN MaTepuall. HPOU3BEICHNS IByX MHOT'O'JICHOB B 637,649
55. |IIpeoOpa3oBaHre MHOTOUJIEHA B KBaIpatT Tpenaxépsl g | M HOTOICH. 11.17,Ne644,656,
CYMMBI HJTH PA3HOCTH JIBYX BBIDAKCHHI YCTHOTO CuéTa. BreImonHATE pa3iiokeHre MHOTOYJIeHa Ha 658,661
56. |KoutpoabHaspadota Ne 4 no teme: Pasparounbiii | O KHTCIH CHI0COOOM BHIHECCHHs 00LIEro IToBTOpeHune
«@DopMyJibl COKPAIIIEHHOT0 YMHOKEHHUS» MaTtepua. MHO)XHTEIIH 38 CKOOKH, CI0C000M . nmn.14 — 17
57. |CyMMa u pa3HOCTh KyOOB JABYX BBIPAKCHHM TPYNIUPOBKH, 110 (HOPMYJIaM COKPAIIEHHOTO . 18,Ne676,678,
Mpoextop, YMHOKEHHS ¥ ¢ IPEMEHEHHEM HECKOMBKIX | og g/
58. 3 npesentamus, | C1OC000P- .18, Ne686,689
CymMa u pa3HOCTh KyOOB JIBYX BBIpKECHUH Hcnonp3oBaTh ykazaHHbIE TPeOOpa30OBaHus B 691 693 69é ’
IIPOLIECCE pEUICHUsI YPaBHEHUH, —
59. |IIpumeHeHne pa3aIMUHBIX CIIOCOOOB I[TpoexTop, JOKA3ATENBCTBA YTREPIHKICHHIL, PElIeHIS 11.19,Ne708,710,
pa3JI0KEHUsT MHOTOUYJICHA HA MHOXHUTEITH MIPE3CHTALHS. TeKCTOBBIX 334 712,714
60. |I[IpumeHeHHE pa3TUYHBIX CIOCOOOB m.19, Ne718,720,
Pa3I0KEHHUS] MHOTOWICHA Ha MHOKHUTEIIN PaszmaTounsrii 722
61. |[IpumeHeHHE pa3IHMYHBIX CIOCOOOB Marepuail. m.19, Ne728,733,
Pa3I0KEHNs] MHOTOWIEHA HA MHOKHUTEIIH Tpenax&psl s 745
62. |[IpumeHeHHE pa3TUYHBIX CIOCOOOB YCTHOTO CY€Ta. I1.19,Ne735,737,
Pa3I0KEHNs] MHOTOWIEHA HA MHOXKHUTEIIN 740
63. E;):CT;PII):;;@ ¥ CHCTEMATH3anus y4eOHoro fgii?;;‘ff’m O000IMTh TPUOOPETEHHBIC 3HAHUS, HABBIKU ;2126713’8{111;/{)
, U yMeHus 1o TeMe «Pa3noxeHne MHOTO4IeHa
64. |IloBTOpeHue u cucremaTH3aus yueOHOTO Tpenaxépsr s nm.16-19, IM

MaTcpurajia

YCTHOTI'O CUETA.

Ha MHOXXHTCIIN.

Nel45,146, 157




Koutpoasnasa padora Ne S no teme: [ToBTOpEHME
. |Hayuutbcs mpuMeHSTh MPUOOPETEHHBIE
65. |«Pa3jiokeHre MHOTro4JIeHA HA PasmaTounsrii N mr.18 - 19,
1 3HAHUS, YMEHUS, HABBIKU, B KOHKPETHOM
MHOKHTEJIH Matepual. Tect nposeps
JIESITEIIbHOCTH.
ceOsl.
Iaasa 1. ®yakoun. (12 4)
66. Casi3u MeX 1y BenmuunHaMu. OYHKIHS 1 ITpoekTop, 1Ipuooums npuMephl 3aBUCUMOCTEN MEXKITY 11.20 Ne757-759
Mpe3CHTALNA. BelMunHaMu. Paznuuate cpenu
67 Cas13u Mex 1y BennuMHAMHA. DyHKIHA 1 Tpenax&€pel 11 |3aBUCUMOCTEN (YHKIMOHAILHbIE 11.20, Ne766,780,
' YCTHOTO CY€Ta.  |33BHCHMOCTH. 782
Cnioco0bl 3a1anust GyHKITUN Onucvléamsb OHITHS: 3aBUCUMOU U m.21,Ne791,794,
IIpoekTop, o
68. 1 HpeseHTaL HE3aBUCUMON NEPEMEHHBIX, ()yHKIUH, 796,798
aprymMeHnTa (yHKIHUHU; CTIOCOOBI 3aaHus
69 CrniocoOsl 3a1anust GyHKIIUU 1 Pa3zpaTounsrit byskun. opMyIUpOBaTh ONPEICICHUS: m.21,Ne802,804,
' MaTepua. obnactu onpeneseHus GyHKIUU, 00JIaCTH 807,809
20 I'paduk QyHKIHHA 1 IIpoexTop, 3HaueHu# QyHKuuH, rpaduka QyHKINH, m.22,Ne823,826,
' HpPE3CHTALHS. JTUHEWHON (QYHKIIMH, IPIMOUN 828,841,831
I'paduk pynkumn Pasparounsliii  |TIPONIOPHMOHAIBLHOCTH. m.22. Ne833,836,
71. 1 B
Marepuail. bIYUCTIAMD 3HAYCHUE QYHKIUH T10 838,845,839
79 Jluneitnas Qynkuus, e€ rpaguku cBoiicTBa 1 3alaHHOMY 3HA4CHUIO apryMEHTA. m.23,Ne853,855,
' TTpoexTop, CocraBnaTh Tabnuis! 3HaYeHuil QyHKnuu. 901
73 Jluneitnas Qpynkuus, e€ rpaguku cBoiicTBa 1 HPE3CHTALHS. CrpouTts rpauk QyHKIMH, 3a1aHHOI .23, Ne863,865,
: tabnunyHo. ITo rpaduky dpyHknum, 869,871
7q  |haneiinas Qynkuus, o€ rpaduku cBoicTsa 1 Tpenanépsl s | 1BIAIOLICHCS MOJIENBIO PEALHOTO MPOLECCa, |17 23 No877,880),
: yeTHOTO cyéra,  |OTPEICISTh XapaKTEPUCTUKH TOTO 882,884
p ~ |mporecca. CTpouts rpaduk JTUHEHHON 1.23 Ne890.892
. N . a3JaTOYHBIN . -23,N0690,652,
75. |Jluneiinas ¢yHkius, e€ rpaduku cBoiicTBa 1 A (pyHKIMY ¥ IPSIMOM POIIOPUMOHAIBHOCTA.  |ggg.
Marepual. OnuchIBaTh CBONWCTBA 3TUX (QYHKIUN
M Tect «IIpoBepn
[ToBTOpEHME U cucTeMaTU3alMs y4eOHOTO M, . |O0606muTh MpHOOpPETEHHBIE 3HAHNS, HABBIKU POBEp
76. 1 pa3iaTo4YHbIN ceos»
MaTepuana. U yMeHUs 1o TeMe «DyHKITU».
MaTepuai
. |Hayuutbcs mpuUMEHSTh MPUOOPETCHHBIE IToBTOpEHME
Konmponwvnas paboma Ne 6 no meme Pa3znarounsrit Y P PHObp . p
77. 1 3HAHUS, YMEHUS, HaBbIKU, B KOHKPETHOM .20 — 23
«@DynuKyua» MaTepua.
JIESITEJIBHOCTH.
I'nasa IV. CucremMbl JIMHEIHBIX YPaBHEHUI ¢ AByMsl nepeMeHHbIMH. (19 yacoB)
78. |YpaBHEHUS C IBYMsSI IEPEMEHHBIMU 1 [poexTop, Ilpusooums npumepwi: ypaBueHnus ¢ 1symst  [m.24,Ne911,918,
MPE3EHTAIHS. MePEMEHHBIMU; JTUHEHHOTO YPaBHEHHUSI C 920,924




79. |YpaBHEHUS C IBYMSI IEPEMEHHBIMU Paznarouneri
Marepual.

80. |JIuHeiiHOE ypaBHEHUE C ABYMS IEPEMEHHBIMU IIpoekrop,

U ero rpaduk MPE3CHTALHS.

81. |/IuHeliHOe ypaBHEHME C IBYyMs IEPEMEHHBIMU
u ero rpapuk PazpgaTounsrit

82. |/IuneliHOe ypaBHEHME C IByMs [IEPEMEHHBIMU Marepual.

u ero rpapuk
Cucrembl ypaBHEHUH C IByMs IEPEMEHHBIMH.

83. |I'padmueckuii MeTO/ peLICHUS CUCTEMBI ABYX ITpoekTop,
JIMHEWHBIX YPABHEHUH C ABYMsI HpEe3CHTALHS.
IIEPEMEHHBIMU
Cucrembl ypaBHEHUH C IBYMs IEPEMEHHBIMH.

84. |I'padudeckuii METO PEIICHUsI CUCTEMBI JIBYX Paznarouneri
JIMHEWHBIX YPaBHEHUN C ABYMs Marepuai.
IIEPEMEHHBIMU
Cucrembl ypaBHEHUH C IBYMsI IEPEMEHHBIMH.

85. |I'paduueckuii MeTo/ pelIeHUs: CUCTEMBI IBYX PaznaTounbiii
JIMHEWHBIX YPABHEHUH C ABYMsI MaTepHall.
MepEMEHHBIMU

86. |Pemenue cucreMm JIMHEWHBIX YpaBHEHUN
METOAOM IOJACTaHOBKH I[TpoexTop,

87. |Pemienue cucrteMm JIMHENHBIX YpaBHEHUN MPe3eHTALIUA.
METOAOM ITOJCTaHOBKH

88. |Pemenne cucreM JIMHEWHBIX YPaBHEHUN
METOAOM CIIOKECHHUS

89. |Pemienue cucrem JIMHENHBIX YpaBHEHUI Paznarounbri
METOAOM CIIOKECHHUS Marepuall.

90. |Pemienue cucteM JIMHEWHBIX YPAaBHEHUN
METOJOM CIIOKEHHMS

91. |Pewmenue 3a1a4 ¢ MOMOLIBIO CUCTEM [Ipoekrop,
JIMHEWHBIX YPABHEHUN Ipe3eHTalus.

92. |Pemienne 3a7a4 ¢ MOMOIIBIO CUCTEM Paznatounsbrit
JINHEMHBIX YpaBHEHUU MaTepual.

93. |Pemenue 3amau ¢ MOMOLIBIO CUCTEM Tpenaxépsl ans

JIMHEWHBIX YPABHEHUN

YCTHOTO CUéra.

JIBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX
JIMHEMHBIX YPaBHEHUM C IBYMSI
IIEPEMEHHBIMU; PEAJIbHBIX IIPOLIECCOB, IS
KOTOPBIX YPaBHEHHUE C JBYMs [IEPEMEHHBIMU
WIM CUCTEMA YPABHEHUM € ABYMS
NEPEMEHHBIMHU SBIISIOTCS MaTEMATHYECKUMU
MOJIETISIMHU.

Onpenensts, ABISIETCS JIU Iapa Yucel
pEILIEHNEM JAaHHOTO YPaBHEHUS C IByMsI
[IEPEMEHHBIMH.

Dopmyauposamy.

onpeodesnienus: PELUIeHNs ypaBHEHHUS C IByMs
MIEPEMEHHBIMH; UTO 3HAUUT PELIUTh
ypaBHEHHE C JIByMsI IEpPEMEHHBIMU; Ipaduka
YpaBHEHUS C ABYMs IEPEMEHHBIMU;
JMHEWHOTO ypaBHEHHUS C IByMs
[IEPEMEHHBIMU; PEIICHUS CUCTEMBI
YPaBHEHMH C IByMsI IEPEMEHHBIMU;
ceoUcmea YPaBHEHUN C IByMS
HEePEMEHHBIMH.

Onucvieamy: cBoicTBa rpaduKa JTMHEHHOTO
YPaBHEHHUs B 3aBUCUMOCTH OT 3HAYEHUI

K03 (HULIUEHTOB, rpadUUecKuil METO]
pEILIEHUs] CUCTEMBI IBYX YPABHEHHH C JBYMs
MIEPEMEHHBIMH, METO/I OJICTAHOBKU U METOJ
CJIOXKEHMSI ISl PELIEHUS] CUCTEMBI ABYX
JIMHEHHBIX YPABHEHUH C ABYMsI
IIEPEMEHHBIMH.

Cmpoumpw rpadvK JIMHEHHOTO YpaBHEHUS C
JBYyMsI IEpEMEHHBIMU. Pemiate cuctemsl ABYX
JIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMH.

Pewams TexcToBble 3a71a4l, B KOTOPBIX
CUCTEMA JBYX JIMHEWHBIX YPABHEHUH C IBYMS
MIEPEMEHHBIMH SIBIISIETCS MaTEMaTHYECKON
MOJIEIBIO PEATBHOTO Mpoliecca, U

11.24,Ne929,933,
936,940

1.25,Ne952,954,
956,958

.25, Ne967,969,
971,975

.25, Ne987,990,
995

11.26,Ne1008,1011,
1028

1.26,Ne1013,1015,
1017

11.26,Ne1019,1022,
1024

m.27,Ne1035,1042

.27, Ne1037,1039

1m.28,Ne1048,
1050(1-3),1072

.28, Ne1050(4-6),
1052,1060

.28, Nel1062,1066,
1068

1n1.29,Ne1079,1081,
1083

.29, Ne1091,1095,
1116

m1.29,Ne1101,1103,
1105




94. |Pemienue 3a7a4 ¢ MOMOIIBIO CUCTEM WHTEPIPETUPOBATH PE3YNIbTAT PELICHUS .29, Ne1097,1099,
JIMHEWHBIX YpaBHEHUN CHUCTEMBI 1112
. |O606umTH MpHOOpeTeHHbIe 3HaHu, HaBbIKU |Tect «[IpoBepb
95. |IloBTOpEHUE U cucTeMaTH3aAIMs Y4eOHOTO PasgaTounsiit o
- 1 P — H yMEHH 110 TeMe «CucTeMsbl JINHEUHBIX ce0s»
YpaBHEHUH C ABYMs IEPEMEHHBIMI.
9% Konmponvnas paboma Ne 1 no meme [ —— HayuuTtbcs npuMeHSTh MPUOOPETEHHbIE nn.24-29
" |«Cuctembl JINHEHBIX YPABHEHUI € IBYMSI 1 P — 3HaHMS, YMEHHUSI, HABBIKH, B KOHKPETHOMN
nepeMeHHbIMH) JIESITEJIbHOCTH.
IMoBTOpEeHUe U cucTeMaTH3aMA y4eOHOro MmaTepuaia. (6 4.)
YipaxHeHus Uil IOBTOPEHUs Kypea 7 JlaTh BO3MOYXHOCTb yyalumMcsi: IpoBoauTs  |mm.4-5, JIM.
97. |knacca 1 HCCIICIOBAHUS CBSI3AHHBIE C U3YYEHUEM Ne71,83,92.
CBOMCTB ()YHKIIHIA, B TOM YHUCIIC C nm.6-9, JIM
HCTIOJIb30BAHUEM KOMIIBIOTEPA; HA OCHOBE Ne95,96,102
YpaxxHeHus 11 TOBTOpPEHUs Kypea 7 rpaMKOB U3yYCHHBIX (DYHKIIUN CTPOUTH . 10-13, IM
98. |kiacca 1 Tpenaxépsl qs  |00JI€E CIOKHBIE TPadHKH, OCO3HABATh Nel105,110,114,115
YCTHOTO CuéTa.  |3HAYEHUE MATEMATUKU ISl TOBCEITHEBHOM mm. 14-17, IM
JKM3HHU YEJI0BEKA. Nel21,125,124,126
99. |YmpaxxHeHHs s OBTOpEHUs Kypca 7 1 ITonBecTH UTOTH 1O BBIIOIHEHHUIO . 18-19, IM
KJjacca NpOoeKTHHIX padoT. IIpennonaraemele Tembl: | No140,145,148.
100. |YmpaxHeHus Uil MIOBTOPEHUs Kypca 7 1 1.CpaBHeHus 110 MOIYIIIO. . 20-23,
KIIacca g-AHHKBOTHHe ApooH. Nel57,160,181,189
.TaifHBI IPOCTHIX YKCEI. 24-
101. |YnpaxHeHus s IOBTOPEHUs Kypea 7 1 4 Maremarnueckue hoKychL. ;22%)1 gg’fgﬁ)
folacea 5.Urpsl u cTparerus. T
O0600uMTh NPHOOpETEHHBIE 3HAHUS, HABBIKK |m.1 — 29
102. VIToroBas KORTPONBHAs paGota Ne8 1 Pasgatounbii (v ymeHnsd 3a 7 kiacc. Hayuutscst npuMeHATh
Marepua. pHOOpEeTEeHHbIC 3HAHUS, YMEHUS, HABBIKH, B
KOHKPETHOMN JEATEIbHOCTH.




IloypouHoe njiaHUpOBaHHeE MO ajredpe B 8 Kiaacce

No Jlatbl JlomarmHee
ypo_Ka Conepxxanue Kon-Bo MPOBEACHNS | OGopy1oBaHHe OcHoBHbIE BUABI y4EOHOH AEITETHHOCTU
(pa3znenbl, TEMBbI) 4acoB Yy
wiad | (akt
I'naBa |. Panmonanbhbie Bbipaxenusi. (44 yacoB)

1. Panmonansubie 1pobu 1 IpoekTop, §1,Ne4,6,21,22
NpE3eHTALMS.

2. Panmonansubie 1pobu 1 TpeHax€Epsl ais §1,Ne 8,10,12.
YCTHOTI'O CUETA.

3. OCHOBHOE CBOWMCTBO pallMOHAIBHOM JIPOOH 1 IpoekTop, §2,Ne28,31,35,63
MMPE3CHTAalUs.

4, OCHOBHOE CBOMCTBO paliMOHAIBLHOMN 1podH 1 §2,Ne38,41,43,45

Pacnosnasams nienvie panoHanbHBIE

5.  |OCHOBHOE CBOWCTBO pallMOHAILHOM IpOoOH 1 Pasnarounblit BBIPAKCHUA, §2,N047,49,51,53
MaTepua. JPOOHBIC PAllMOHATILHBIC BRIPAKCHUS, } 56,59

6. CnoxxeHue ¥ BbIYUTAHUE PAITMOHAIBHBIX 1 IpoekTop, HPUBOIUTDH IPUMEDPBI TAKUX BBIPAKCHUH. §3,Ne69,71,73

npo0eii ¢ 0TMHAKOBBIMY 3HAMCHATEIISIMHU Hpe3eHTaIMs.




7. CnoxxeHue ¥ BBIYUTAHUE PAITMOHAIBHBIX
npoOelt ¢ OTMHAKOBBIMH 3HAMEHATEIISIMU Pa3naTounsrit

8. CnoxeHue ¥ BBIYUTAHUE PAITMOHAIBHBIX Marepua
npo0el ¢ OIMHAKOBBIMH 3HAMEHATEIISIMU

9. Clio)eHHe ¥ BBIYMTAaHHUE PallMOHAIbHBIX
npobeii ¢ pa3HBIMU 3HAMEHATEIISIMU I[MpoexTop,

10. |CnoxxeHue U BIYUTAHHUE PALIMOHATBHBIX Mpe3eHTaIHS.
npobeii ¢ pa3HBIMU 3HAMEHATEIISIMU

11. |CrnoxeHue U BBIYUTAHHE PALIMOHATBHBIX .
npobeii ¢ pa3HBIMU 3HAMEHATEIISIMU PaszatoumtIi

12. |CrnoxxeHue U BBIYUTAHHUE PALIMOHATBHBIX Mateptat
npo0elt ¢ pa3sHBIMHU 3HAMEHATEIISIMU

13. |CrnoxeHue U BHIYMTAaHUE PALIMOHATIBHBIX Paszgarounsrii
npoOel ¢ pa3HBIMHM 3HaMEHATEIISIMU Marepuan

14. |CioxeHue U BHIYUTAHUE PALIMOHATIBHBIX Pasnarounsiit
npo0el ¢ pa3HBIMHM 3HAMEHATEISIMHU MaTepua

15. |KonTpoabHas padora Ne 1 mo teme Pa3zngarounsrit
«PanuoHaJibHbIe TIPOOH Marepual.
YMHOXKEHUE U JICTICHUE PAIlHOHAIBHBIX

16. npobeii. BozBenenue parmoHansHOM 1poou B IpoekTop,
CTCIICHb npe3CHTalu:.
YMHOXEHUE U JIeJIEHHUE PAllMOHAIBHBIX TpeHaxeps 11st

17. npobeii. Bo3BeeHNe palMoHaNLHOM 1po0H B YCTHOTO CU€Ta.
CTETICHb
YMHOXEHUE U JIeTICHHUE PAIlHOHAIBHBIX

18. npob6eii. BozBenenue parmoHansHOM 1poou B
CTEIICHb Pa3naTounsrii
YMHOXEHUE U JIeJIEHHUE PAllMOHAIBHBIX Marepuan

19. npoOeii. Bo3BeneHne pannoHaibHOM 1podu B
CTENEHb
ToxnecTBeHHbIE TpeoOpa3zoBaHUs I[Tpoexrop,

20.  |panMoHAIBHBIX BBIPAKEHUIH TPE3CHTALHL.

Tpenax€psrl 11t
YCTHOTO CUETa.

21. |ToxnmecTBeHHBIE TPEOOPA3OBAHMS Paznarounsrit

palMOHAIbHBIX BBIPAKEHUN Marepua

Dopmynuposamo:

onpeoeneHus:

pPalMOHAIBHOTO BBIPAXKEHUS,
JIOIIyCTUMBIX 3HaYEHUN NIEPEMEHHOM,
TOX/IECTBEHHO PAaBHBIX BBIPAKEHUN,
TOK]IECTBA,

PaBHOCWJIbHBIX YPaBHEHU,
palMOHaIbHOTO YPABHEHUS,
CTEIEHU C HYJIEBBIM [TOKA3aTEIIEM,
CTENEHM C LEJIBIM OTPULIATEIbHBIM
MOKa3aTeleM,

CTaH/JapTHOI'O BUJIA YKCIIa,
00paTHON PONOPIUOHATIBHOCTH;

ceéolicmea.; OCHOBHOE CBOMCTBO paHHOHaHBHOﬁ
Apoow,
CBOMCTBA CTEIEHU C O CJIbIM ITOKA3aTCIIEM,

y k.
YpaBHCHHH, (I)YHKI_II/II/I y=—,
X

npasuia:
CIIOKEHU,

BbIYUTAHUA,

YMHOXKEHUS,

JielieHus1 Apooeid,

BO3BEJICHUS ApOOU B CTETICHB;

Yycaosue paBeHCTBa Apo0Ou HYIO.

Jloxa3vieams CBOMCTBA CTEIIEHU C 1IEJIBIM
[I0Ka3aTeJIeEM.

Onucvieamsv rpadUUECKUN METOJ] PEIICHUS
YPAaBHEHUH C OJHOU NIEPEMEHHOM.

§3,Ne75,77,79

§3,Ne80,82,84,86
88,90

§4,99,100,101

§4,Ne105,107,
109(1,2)

§4,Ne109(3,4),
111,113(1-3)

§4,Ne113(4-6),
116,

§4, Ne 118,120

§4, Ne123,125

IToBTOpUTH
. 1-4

§9, Nel45,147,
150

§95,Ne152,154,
172

§5,Ne156,159,
161

§95,Ne163,165,
167,175

§6, Ne177(1-4)
179(1,2),
181(1.2)

§6 ,177(5-8),
179(3,4)




22. |ToxxmecTBeHHBIC IPEOOpPa3OBaAHUS Pa3narouHbIii
palMOHAJIBHBIX BBIPAKECHUN Marepuail.
23. |ToxnmecTBeHHBIC IPEOOpPa3OBaHUS Tpenaxépsol 11t
palMOHAIBHBIX BBIPAKCHUH YCTHOTO CuéTa.
24. |ToxnecTBeHHBIE IPEOOpPA3OBaHUS Paznarounsrit
palMOHAIBHBIX BBIPAKECHUN MaTepHajl
25. |ToxnecTBeHHBIE IPEOOpPa3OBaHUS Paznarounsrit
palMOHAIBHBIX BBIPAKECHUN MaTepHajl
26. |ToxxnecTBeHHBIE IPEOOpPa3OBaAHUS Paznarounsrit
palMOHAIbHBIX BBIPAKECHUN MaTcpHall
KonTpoabHasi padora Ne 2 o teme: .
27. PazgaTounsiii
«ToxnecTBeHHbIE IPe0Opa30BaHUA
“ MaTepual
PAlMOHAJIBHBIX BbIPasKeHH D)
28. |PaBHOcuiIbHBIE YypaBHEHUs. PaninoHanbHble ITpoextop,
YpaBHEHUSA Mpe3eHTaIHI.
29. |PaBHOCHIIbHBIE YpaBHEHUA. PanlnoHanbHbIE Paznarounbri
YpaBHEHUS MaTepuall.
30. |PaBHOCHiIbHBIE YypaBHEHUs. PannoHanbHble Paznarounsin
YpaBHEHUS MaTepHall.
31. |CreneHb ¢ UENBIM OTPULIATENBHBIM [IpoexTop,
II0Ka3aTcJIEM npe3CHTalu:.
32. |CreneHb ¢ LENBIM OTPULIATENBHBIM ITpoextop,
II0Ka3aTcJIeEM Mnpe3CHTalu:.
33. |CreneHb ¢ LENBIM OTPULIATENBHBIM
I10Ka3aTeyIeM
34. |CremneHb ¢ HENbIM OTPULIATEIbHBIM PazmarouHsbrit
I0Ka3aTeyIeM MaTepual.
35. |CBoiicTBa CTEMEHH C LIEJIBIM TTOKa3aTesieM Tpenaxépsol 11
YCTHOTO CU€Ta.
36. |CBolicTBa CTENEHHU C LIEJBIM MIOKA3aTeIeM
37. |CBoiicTBa CTENEHU C LETbIM MTOKa3aTeIeM [Ipoekrop,
Mpe3eHTaIHsI.
38. |CBoMCTBa CTEIEHH C LIEILIM MOKA3aTEIEM PasnmaTounsrit

Marepuall.

Ilpumensams OCHOBHOE CBOMCTBO
paloHaIbHON ApoOU Ui COKpaIlleHus
U peoOpazoBaHus IpooOei.

[TpuBoAUTE APOOH K HOBOMY (00IIEMY)
3HAMEHATEJIIO.

Haxomuthk cymmy, pa3HOCTB, IPOU3BEICHUE U
4acTHOE JpoOeH.

BBIOTHATE TOXAECTBEHHBIEC TPEOOPA30BAHUS
palMOHAIBHBIX BBIPAYKEHUIA.

Pewamv ypaBHeHUs C IEPEMEHHON B
3HaMeHaTeNe IPoOu.

Ilpumensms CBOMCTBA CTEIEHU C IETBIM
rokasareseMm Jisl IpeoOpa3oBaHus
BBIPXKEHHUM.

3anucvieams 4ucaa B CTaHAAapTHOM BHUJC.

Bvinonnsams nocTpoeHue U uTeHue rpapuka

k
dyHKIMK Y = o

§6,N0183,185,
187(1)

§6,N0187(2),
189,101

§7, Ne208(1-5),
222226

§7,Ne224,225

§7,Ne227,228

[ToBTOpPUTH
n.5-7

§8,Ne208,210,
213(1-3)

§7, Ne213(4-6),
216,218, 218

§7,220,21

§8,Ne233,235,
239

§8
Ne241,243,247

§8,Ne249,253,
255

§8,Ne257,261,
264

§9,Ne275,277,
279

§9.Ne281,283,
285

§9,Ne287,290,
294

§9,Ne297,299,
301




39. |CBoMCTBa CTEIEHH C LEILIM ITI0Ka3aTeIEM 1 §9,Ne302,303
40. _ k .. IIpoexTop,npe3eH §10,
Dymkupa y == u e€ rpaduk ! Tanms. Ne314,Ne316,318
41. k. . §10,
q)yHK]_II/ISI Y= ; u ce Fpa(bI/IK 1 Pa3[[aTOLIHBH/I N9321,323325,
” Marepual. §10
42. |®ynkuus Y =— u eé rpaduk Tpenax&psl st '
X 1 YCTHOTO CuéTa. Ne329,332,334,3
36
k N i
43. Oynkuus Y =— 1 eé rpaduk 1 Pa3maTounsrii §10,
X Marepuall. Ne338,341,343
KounrpoabsHnas padora Ne 3 mo teme: . |Hayuutbcs mpuMeEHSITh MPUOOPETEHHBIE [ToBTOpUTH
44, PaznmaTounsrit N
«PaunoHaJIbHbIE YPABHEHUS» 1 3HAHUs, YMEHUS, HABbIKH, B KOHKPETHOM mm.8-10
Marepua.
JIeITEIILHOCTH.
I'naBa Il . KBaapaTrHblie kopHu. [leficTBUTe/IbHBbIE YHCIa. (25 4acoB)
— 7
45, q)yEIKHHﬂ y=X 1 IIpoexkTop, §11,
u eé rpaduk Tpe3eHTaIHS. Onucvieams: TIOHSATHE MHOKECTBA, Ne351,354,369
— ——{9JIEMCHTA MHOXCCTBA,
46. dbyfncum[ y=xX 1 PaznatouHblil  |criocoOb! 3a1aHmst MHOKECTB; §11Ne,356,358,3
¥ e€ rpaduk marcpuall. MHO>KECTBO HaTypaJIbHBIX YHCEII, 60
z N Yp
47. CDyEIKI_II/IH y =X 1 TpeHaxcepb'I' IS | \HOKECTBO LETBIX YHCEN, §11, Ne362,365,
¥ € rpauk YCTHOTO CHCTA. | \oskecTBO pallMOHAIBHBIX YHCE, 366,367
48. KBaﬂpaTHBIUe KOpHI/I. ApI/I(I)MeTI/IquKI/Iﬁ 1 HpOGKTOp, MHOXXECTBO HeﬁCTBHTeHBHBIX YHucell U CBI3U §12,N9380,384,
KBaJIpaTHbIM KOPCHb ITPE3CHTALINA. MEXy STUMHU YUCIIOBBIMA MHOXECTBAMU; 386
49. |KBagpatHble KopHH. ApudmMeTnuecKuit Pa3naTouHblii  |CBSI3b MEXKAY OCCKOHEYHBIMH JECITUIHBIMH §12,Ne388,390,
y 1 M
KBaJIpaTHbIM KOPCHb Marepual. JpoOsSMU U pallMOHATIBHBIMH, 392
50. |KBagpaTtHbie kopHH. AprdMeTHUECKUN 1 Tpenax€psl s | UPPAIHOHATBHBIMU YHCIIAMHU. §12, Ne398,400,
KBaz[paTHLH‘/'I KOPCHb YCTHOTO CU€Ta 402,404,406
51. |MHOXKeCTBO U €ro 3JIEMEHTEI 1 IpoekTop, Pacnoznasams pauionanbHbie U §13, Ne410,412,
NPE3EHTAMS..  |MpPAMOHAILHBIE YUCIIA. 415
52. |MHOXKECTBO U €T0 2JIEMEHTHI 1 Tpenaxépst it |[IpuBOAUTE IpUMEPHI pallMOHANBHBIX yncen U |§13,427,434, 435
YCTHOTO CY€TA.  |UppAIMOHATBHBIX YHCEI.
53. |[TogmuOXecTBO. Oniepanuu Ha 1 I[TpoexTop, §13, Ne430,432,
MHOKECTBAMU [PE3CHTAIHS. 3anucvieams ¢ nmomomrpio Gopmyin cBoiictea  |436
54. |[TommHOXecTBO. Oneparuu Haj 1 Pasnatounsiii  |ZIeHCTBUM ¢ JeMCTBUTEIBHBIMA YHCIAMHU. §14, Ned4l,444,
MHOKECTBAMU MaTepual. 462




55. |YucnoBble MHOXECTBa IpoekTop, Dopmyauposamy.: §14, Nod51,454,
HpEe3CHTALHS. onpeoeneHus: 457, 459

56. |YucioBble MHOXECTBA Pa3aTouHplii  |KBaJApPaTHOIO KOPHS U3 YMCIIA, §15, Ne470,474,
MaTepuai. apu(pMETHYECKOro KBaJPaTHOTO KOPHS U3 486

57. |CaoiicTBa apupMETHIECKOTO KBAAPATHOTO IpoekTop, qJucia, §15,Ne476,479,
KOpHS npe3eHTaus PaBHBIX MHOKECTB, 481

58. |CaoiicTBa apupMETHIECKOTO KBAAPATHOTO IOAMHOKECCTBA, §16, Ne497,499,
KODH3L Pasnarounpiii | CPECCUCHIS MHOKECTB, 501

59. |CBoiicTBa apu(hMETHUECKOTO KBaIPATHOTO MaTepual. 00BEIMHCHNS MHOXKCCTB; §16, Ne513,517
KOpHHI Tpenaxépnl as 5 p

60. |CaoiicTBa apu(pMETHYECKOrO KBaAPATHOIO ycTHOro cuéra | C60tcmea: PyHKUMH Y = X, apu(pMETHYECKOro §16, Ne518, 519
KOpHS KBaJIPATHOTO KOPHSI, QYHKIIUU Y = Jx.

61 ToxnecTBeHHBIE TPeoOpa30BaHUS Mpoexrop Jloka3bIBaTh CBOKCTBA apU(PMETHIECKOTO §16,Ne520,526

" |BBIp@KEHHUH, COJCPIKAIIMX KBaJIPATHBIC ’ KBaJIPaTHOI'O KOPHSI.
MIpe3eHTaINs . )
KopHHU Cmpoums rpaduku GyHKIUH Y = X" ny = JX.

62 To;meCTBevHHbIe npeoOpa3oBaHus Ipumersms TOHSTHE apUBMETHIECKOTO §17, Ne528,575
BBIPA)KCHUH, COACPIKALINX KBAJPATHBIC Pasnatounsii | KBAAPATHOIO KOPHS UL BEIMHCIICHHS
KOpHH MATEpHAT 3HAYEHUM BBIPAKEHHUIA,

63, TO)KI[GCTBGUHHI)IG npeoOpa3oBaHus . Vipotyanms BHpaKe I, CoepKaIIIe §17,Ne530,532,
BBIPAKEHUH, COEPKAILUX KBaJpaTHbIE apu(MeTHIeCKHe KBaAPaTHbIC KOPHN. 535,537
KOpHH Pemates ypaBHeHUS.

6l TomneCTBevHHme peoOpa3oBaHUS CpaBHHBATH 3HAYCHHUS BBIPAKCHHIL. §17, Ne,564,565,
BBIPAXKCHUH, COACPKAIINX KBAIPATHBIC BrimonasaTe peoOpa3zoBaHre BRIPAKEHHI C 569,571,573
KOPHH Tpenancéppt qia | IPAIMEHEHHEM BBIHECEHHS MHOKHTEIIS H3-TOJT

6. Ton(z[eCTBevHHHe npeoOpa3oBaHUs yCTHOTO cuéra.  |3HAKA KOPHS, BHECCHHS MHOYKHTENS TIO] 3HAK §17, No566,568,
BBIPAYKEHHI, COJIEPKAINX KBAJIPATHbHIE KODHSL. Ne570,572
KOpHH BEITIOTHATE 0CBOOOXICHHE OT

66. |Oyukums y=+/X u eé rpaux TpoexTop, MPPALMOHAILHOCTH B 3HAMEHATENE IpO0H, §18,

TIPE3CHTALI. aHaJIN3 COOTHOIICHUH MEX/Ty YHUCIIOBBIMH No582,584,586,
MHOKECTBAMU U MX DJIEMEHTaMHU
67. |Oynkumus y= X ed rpaduk §18,
PasnmaTounsrii Ne589,591,593
68. |®ynkuus y = Jxueé rpauk MaTepuai. §18, No595,597
69 KonTtpouabHas pa6ora Ne 4 no reme: JON——— HayuuThcs npuMeHATh NpuoOpeTeHHbIE [ToBTOpPUTH
" |«KBaapaTHble kopHU. /leiicTBUTE/ILHBIE MaTepan 3HAHUS, YMEHUS, HABBIKU, B KOHKPETHOM nn.11-18

YucJjiaia»

JCATCIIBHOCTH.




Iaasa IIl. KBaapaTHbie ypaBHeHusi. (26 yacoB)

20 KBagparusle ypaBHeHUs. Perienre HenmoaHbIX 1 IMpoexTop,
" |KBaJpaTHBIX YpaBHEHHI HpEe3CHTALHS.
71 KBagparssle ypaBHeHM:. Perienre HenoaHbIX 1 Tpenaxépsr s
" |KBaJipaTHBIX YpaBHEHHI YCTHOTO cuéTa.
- KBagparusle ypaBHeHUs. PenieHne HenoJIHbIX 1 Pa3arounbiii
' |KBaIpaTHBIX ypaBHECHUHN MaTepHall.
73 dopmyJiia KOpHEN KBAAPaTHOTO YpaBHEHUS 1 [poexTop,
' HpEe3CHTALHS.
74 @opMyia KOpHEW KBapaTHOI'O YPaBHEHUS 1
75 dopmyiia KOpHEN KBAaAPaTHOTO YpaBHEHUS 1 PaznaTounbiii
' Marepual.
76 dopmyiia KOpHEN KBAaAPaTHOTO YpaBHEHUS 1
77 Teopema Buera 1 [Ipoekrop,
' MIpe3eHTAINI.
78 Teopema Buera 1 Tpenaxepsr s
' YCTHOTO CUéTa.
79 Teopema Buera 1 Pa3zpaTounnrit
' MaTepual.
80 Konmponvnas paboma Ne 5 no meme 1 PazgaTounsrit
" |«Keaopammnwie ypasnenusny MaTepual.
81. |KBamparnslii TpéxuieH 1 ITpoexTop,
HPEe3CHTALHS.
82. |KBampaTHbIil TpEXUIIEH 1 Paznarounbri
MaTepuall.
83. |KBanmparsbiil TpéxuneH 1 ITpoekrop,
npe3CHTalus.
84. |Pemienue ypaBHEHUN, CBOALINXCS K 1 IIpoexTop,
KBaJJPATHBIM YPABHEHUSIM Hpe3eHTaIN]
85. |Pemienue ypaBHeHU, CBOASIIUXCS K .
1 PazgaTouHbIit
KBaJPATHBIM YPABHEHUSIM
= Marepual
86. |Pemienue ypaBHeHHU, CBOASIIUXCS K 1

KBaJPATHBIM YPABHEHUSIM

Pacnoznasams v TpUBOAUTH IPUMEPHI
KBaJPaTHBIX YPAaBHCHUM Pa3IMYHBIX BUJIOB
(MONHBIX, HETIOIHBIX, PUBEIEHHBIX ),
KBaJPaTHBIX TPEXUIICHOB.

Onucvieamsv B OOIIIEM BUJIC PEIICHUE
HETOJIHBIX KBa/IPATHBIX YpaBHEHUM.

Dopmyauposamy.:

onpeoeneHusL:

YpaBHEHUS MIEPBOM CTEIICHH,

KBaJIPaTHOT'O YPaBHEHUS;

KBaJpaTHOI'O TPEXUIICHA,

JUCKpPUMHHAHTa KBaJIpaTHOTO YpaBHEHUS U
KBaJpaTHOI'O TPEXWICHA,

KOpHS KBaJPAaTHOI'O TPEXUJICHA;
OMKBaJpaTHOTO YpaBHEHUS,

c60licmea KBaJpaTHOTO TPEXUIICHA,;
meopemy Buera u o0paTHyo eif Teopemy.

3anucvieams 1 10Ka3bIBaTh GOPMYILYy KOPHEH
KBaJJpaTHOT'O YpaBHEHHUSI.

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

/[oka3zvlieams meopembi:

Buera (mpsimyto u 06patHyo),

0 Pa3JIOKEHUH KBAIPATHOTO TPEXUICHA HA
MHOXHTEJIH, O CBOMCTBE KBAaJAPATHOTO
TpEXWIEHA C OTPULATEIbHBIM
JTUCKPUMHUHAHTOM.

§19,
Ne618,622,625

§19, Ne627,628,
631, 634

§19,
Ne641,646,648

§20,Ne658, 660,
662

§20,Ne664,671,
673,685

§20,Ne667,669,6
75,677

§20,Ne687,689,
692,694,696

§21Ne708,710,
712,714

§21Ne716,718,
720,723,

§21Ne732,734,73
5,738

[ToBTOpPUTH
nn.19-21

§22,No754,7609,
770

§22,No756,758,7
60

§22,Ne762,764,
766,768

§23,Ne776,778,
780

§23,Ne782,784,7
86

§23,No788(1-3),
790,7792(1)




87. |Pemienue ypaBHEHUMN, CBOISIINXCS K 1 Onucvbleams Ha IPUMEPAX METO]I 3aMEHBI §23,No788(4-
KBaJIPAaTHBIM YPaBHEHUSIM MIEPEMCHHOM TSI PEIICHHSI YPABHCHHIA. 6),792(2),795
88. |PemieHue ypaBHEHUH, CBOASIIUXCS K 1 §23,Ne792(3),
KBaJPAaTHBIM YPaBHEHUSM Haxooums xOpHUM KBaJIpaTHBIX YpPaBHEHHUI 793,796
89 PanmonansHbIe ypaBHEHHS Kak pPa3JINYHBIX BUIOB. §24,Ne804,806,
" |MaremaTH4ecKue MOJIENU PeaIbHbIX 1 [Tpumensats Teopemy Buera u o6patHyto eii 834
CUTYyalHil IIpoexTop, TeOpEMY.
9% PanmonansHbIe ypaBHEHHS KaK Ipe3eHTaIMs. BBINONHATE pa3iokeHne KBapaTHOro §24,Ne811,813,
" |MaremMaTH4ecKue MOAEIH peabHbIX 1 TpeX1JICHA Ha MHOKUTCIIN. 818
CHTYaIHit HaxoauTs KOpHU ypaBHEHHI, KOTOpbIE
o1 PanmonansHbIe ypaBHEHHS Kak CBOJIATCA K KBAJIDATHBIM. §24,N0809,820,
" |MaTeMaTHYeCKHe MOJICTH PEaTbHBIX 1
cuTyauuii CocTaBiATh KBaIpaTHBIC ypaBHEHUS U
PanroHasbHbIe YpaBHEHHS KaK ., |YpaBHCHHAL, §24,Ne 823,825,
92. PazaTousblii | cponsmecs k KBagpaTHBIM
MaTeMaTHYECKHE MO PeaTbHbIX 1 P ’ 828
cuTyauuit MaTepHall. SBJIAIOIIMECS MATEMATUYECKUMU MOJIEIIIMU
03 PanyoHaIbHbIE yPaBHEHUS KaK PCAILHBIX CHTyalln §24,Ne827, 830
" |MaTeMaTHYeCKHe MOJEIH PeabHbIX 1
CUTYalHil
PanmonanbHble ypaBHEHHS KaK §24,829,831
94. [Ipoekrop,
MaTEeMaTHYECKHUE MOJICITH PEaTbHBIX 1
° [pe3eHTaIHs.
CUTYyaIui
. |HayuuTbcst mnpuMeHSITh MPUOOPETCHHBIS [ToBTOpUTH
95. |Koumponvnas paooma Ne 6 no meme Paznarounbri i p PHOODP N p
. 1 3HAHU, YMEHUS, HABBIKU, B KOHKPETHOM nmn.22-24
«IIpuMeHeHUEe KBAAPATHBIX YPABHEHMI1» Matepua.
JIESITCIILHOCTH.
IMoBTOpEeHUe U cUcTeMaTH3aMA Y4eOHoro MmaTtepuaia. (7 4.)
96. |YmpaxxHeHHs 7S TOBTOPEHUs Kypca 8 1 M O06006muTh MpUOOpeTEHHBIE 3HaHUs, HaBBIKK U |JIM. No71,83,92.
KJiacca yMeHus 3a 8 Kiacc. Ne95,96
97. |YmpaxHeHHs 175 MOBTOPEHUs Kypca 8 1 M HayuuThcst mpuMeHsATh TpUOOpETCHHBIE JAM Ne105,110,
KJ1acca 3HAHUS, YMEHUS, HABBIKH, B KOHKPETHOM 111,115
98. |YmpaxxHeHHus AJs TOBTOPEHU Kypca 8 1 M ACATEIbHOCTH. JIM Nel21,125,
Kjacca 124, 126
99. |YmpaxxHeHUs 7S TOBTOPEHUs Kypca 8 1 M JAM,Ne157,160,
Kjacca 181,189
100. |YmpaxHeHHs Il TOBTOPEHUS Kypca 8 1 M JAM Ne204,207,
KJlacca 210




101. |YnopakHeHus aJs TOBTOPEHUs Kypca 8 1 M
KJjlacca
102. Pa3narounsrit
0 Hrorosasi koHTpoJIbHasi paboTa Ne7 1 A
MaTepHal.

M, Ne213,215

[ToBTOpPUTH
nn.1-24

IToypouHoe niianupoBanue no ajredpe B 9 kiacce

Ne C K Jlatsl
OJIepyKaHHE 0JI-BO .
ypoKa P HPOBENICHUA Ob6opynoBanue OcHoBHbIE BUIbI yueOHOI nestenbHocTH (YY)
(paznenbl, TEMBI) 4acoB
wiad | (akt
I'nasa |. HepaBencrBa. (20 yacoB)
1.  |YucnoBble HEpaBEHCTBA 1
IIpoexrop,
Pacnosnasams v IpUBOIUTH IPHUMEPHI YUCIIOBBIX
2. [YucnoBble HEpAaBEHCTBA Mpe3eHTaIsI.
1 HEPaBEHCTB,
" HEPaBEHCTB C TIEPEMEHHBIMH,
3. |YucnoBble HEpaBeHCTBA Tpenaxépbl uist . . . .
1 . JUHENWHBIX HEPABEHCTB C OJIHON NEPEMEHHOMH, TBOWHBIX
YCTHO I'0 CUCTA.
= HEPaBEHCTB.
4. |OcCHOBHBIE CBOWMCTBA YMCIIOBBIX HEPABEHCTB 1 ITpoexTop,
MMpe3CHTAalUs.
= » Dopmynuposamy:
5.  |OcHOBHBIEC CBOWCTBA YHCIIOBBIX HEPABEHCTB Paznarounsrit
1 onpeodenenus. CpaBHEHUS JIBYX YHCEI,

Marepuail.




CrnoxeHue u YMHOXCHUC YUCIIOBBIX

6. I[MpoexTop,
HepaBeHCTB. OLleHNBaHUE 3HAYEHUS
HpEe3CHTALHS.
BBIPKECHUS
7 CiioxeHue 1 yMHOKEHUE YHCIIOBBIX
" |mepaBeHcTB. OlLleHUBaHUE 3HAYCHUS
BBIPAKECHUSA PazgaTounslii
8 CiioxeHue 1 yMHOKEHUE YHCIIOBBIX MaTtepHan
" |mepaBeHcTB. OLleHUBaHUE 3HAYCHUS
BBIPKECHHUS
9. |HepaBeHcTBa ¢ 0qHOM IIEpEMEHHON
IIpoekTop,
10. |PemeHue HEpaBEHCTB ¢ OJHON EPEMEHHOI. MpPE3CHTALHS.
HucnoBble IPOMEKYTKH
11. |[PemeHue HEpaBEHCTB ¢ OJHON NEPEMEHHOI. .
Pazpatounsrii
HucnoBble IPOMEKYTKH atepuan
— — Mmarepu
12. |PemieHue HEPABEHCTB ¢ OJHON IEPEMEHHOM.
Yucli0BbIE TPOMEKYTKHU
13. |PemieHue HEPABEHCTB ¢ OJHON IEPEMEHHOM. Pa3narounsrit
Yucli0BbIE TPOMEKYTKHU MarepHan
14, |PelIeHIe HEPABCHCTB C OHOM IIEPEMCHHOM. Pa3[aTOHEI
YucrioBble TPOMEKYTKH Marepua
15 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU IpoexTop,
) HepeMeHHOﬁ Tpe3eHTaLs.
CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU .
16. . Tpenax&psl s
[IEPEMEHHON <
YCTHOT'O cUEeTa.
17. |C 7 = PazngaTounsrit
, HCTEMBI JINTHEWUHBIX HEPABEHCTB C OJTHOM
MHE cpase OAHO Marepua.
NIEPEMEHHOMN
18. [Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOM
NIEPEMCHHON Pa3naTounbrit
19. |CucTeMbl IMHENHBIX HEPABEHCTB C OAHOMN Marepuan
MepEMEHHOMN
KonTposbsHnas padora Ne 1 mo teme )
20. Tpenaxépsr s

«HepaBeHCTBa U CUCTEMBI HEPABEHCTB C
O/THOH IepeMeHH O

YCTHOTI'O CUETa.

peLICHUs HEPAaBEHCTBA C OJAHOU IIEPEMEHHON,
PaBHOCUJIBHBIX HEPABEHCTB,

PELLIEHHS CUCTEMbI HEPABEHCTB C OJIHOW IIEPEMEHHOM,
o0JacTu onpeesieHrs BhIPaKEHUS;

C60licmea YUCIIOBBIX HCPABCHCTB,
CJIOKCHUA U YMHOKCHHUA YU CJIOBBIX HCPABCHCTB

/[oka3vieamsb: CBOMCTBA YMUCIOBBIX HEPABEHCTB,
TEOPEMBI O CII0)KEHUU U YMHOKEHUU YHCIIOBBIX
HEPaBEHCTB.

Pewamw nuHeliHbIe HEPABEHCTBA.

3anuceIBaTh pPEIICHUs HEPABEHCTB M UX CUCTEM B BHJIC
YHCIIOBBIX IPOMEXKYTKOB, 00bETMHEHUS,

MEePECEUCHHS YUCITOBBIX TPOMEKYTKOB.

Pemates cucreMy HEpaBEHCTB € OAHOW IIEPEMEHHOM.

OHCHI/IB&TL 3HAYCHUC BBIPAKCHHA.

N3o0paxkaTs Ha KOOPAUHATHOM MPSAMOM 3a/IaHHbBIE
HEPABEHCTBAMH YHUCIIOBBIE IIPOMEXKYTKHU




I'maBa Il . KBaaparnunas pynknmus. (38 yacos)

[ToBTOpEeHUE U paclIupEeHUE CBEICHUN O

21. 1 Ipoekrop,
bynxim [PE3EHTAIIHS.
22. |lloBTOpeHue u pacuiupeHue CBEACHUM O 1 PaszpaTrounblii
QyHKIMM MaTepuall.
23. |[loBTOpeHME U pacIMpeHre CBEACHUHN O 1 Tpenax€ps st
byHKIIH YCTHOTO cuéTa.
24. |CaoiicTBa pyHKIHHU 1 I[TpoexTop,
[IPE3EHTAIIHS.
25. |CmoiicTBa hyHKIIUK 1 Paznarounsrit
MaTepual.
26. |CmoiictBa QpyHKIIUN 1 Tpenaxképsl st
YCTHOT'O CU€Ta
27. |Kak moctpouts rpaduk pynkuuu y = Kf(X), 1 ITpoexTop,
ecau u3BecteH rpaduk Gyakimu y = f(x) HPE3CHTALIH.
28. |Kak moctpouts rpaduk dynkuuu y = Kf(X), 1 Tpenaxépbl st
ecau u3BecteH rpaduk Gyakimu y = f(x) YCTHOTO CYETA.
29. |Kak moctpouts rpaduk pynkuuu y = Kf(X), 1 ITpoexrop,
ecau u3BecteH rpaduk Gyakmmu y = f(x) [PE3EHTAIIHS.
Kaxk noctpouts rpaduku pyHKIuM
30. y=1f(x) + buy=f(x +a), ecnmu uzBecren 1 Hpoexrop,
npe3CHTalu:.
rpaduk pynkuuu y = f(X)
Kak noctpouts rpaduku GpyHKIui .
3Ly =f(x) + b uy = f(x + a), ccmu wsBeCTEH 1 Paznaroumpi
_ MaTepuat.
rpaduk pyaknuu Y = f(x)
3 Ka_K ITOCTPOUTH ipaq)mq/l byHKIUH N—
y=1f(x) + buy=f(x +a), ecnmu uzBecren 1
— Marepuail.
rpaduk pynkuuu y = f(X)
Kak noctpouts rpaduku pyHKIui
33. y =f(x) + buy = f(x + a), eciu u3Becren 1 Hpoexrop,
Ope3CHTal A
rpaduk pyakuuu y = f(X)
34. |KBagpatuunas pyHkuus, e€ rpagux u 1 PasgaTounsiit
CBOMCTBaA MaTepuall.
35. |KBagpatuunas pynkuus, e€ rpagux u 1 Tpenaxépsr s

CBOWCTBA

YCTHOTO CUET

Onucwviéams nousATHE GYHKIMHU KaK IPaBUiIa,
YCTaHABIIMBAIOIIETO CBSI3b MEXKAY dJIEMEHTaMH JIBYX

MHOXKCCTB.

Dopmynuposams:

onpeoeneHus:

HYJ1s QyHKINY;

IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA ()YHKITUH; (DYHKIIHH,
BO3pacraroniei (yoblBaroIeil) Ha MHOXKECTBE;

KBaHpaTHQHOﬁ (bYHKI_[I/II/I; KBaApaTHOI'O HCPABCHCTBA,

ceoticmea KBaIpaTUYHONW (PYHKIIUU;

npaeuna MOCTPOEHUs TpauKoB GYHKIMNA C TOMOIIIBIO

npeoOpa3oBaHuil BUJA

Jx) = f(x) + b;

f(X) — ffx + a); f(x) — KF(x).

Cmpoums rpaduku GyHKIIANA C TTOMOIIBIO

npeoOpa3oBaHuil BUIA




36. |KBagpatnunas Qynkius, e€ rpaduk u
CBOMCTBA
37. |KBagpatnunas QpyHkius, e€ rpaduk u ITpoexkTop,
CBOIICTBA Mpe3eHTAINS
38. i(BijzI[fTa];r:IqHaﬂ ¢bynkus, e€ rpaduk u NS—
39. |KBagpatuunas pyHkuus, e€ rpagux u Matepual.
CBOMCTBA
40. |KoutpoJsbHas padora Ne 2 mo Teme: PazpgaTounsrit
«KBagparuunas GpyHkums» MaTepHall.
s Pemennie kBajipaTHBIX HEPABEHCTB
IIpoexrop,
MPE3CHTALNS.
42, |PelueHye KBaJpaTHBIX HEPABCHCTB
Tpenax€prl 11
43. |PemieHue KBaJpaTHBIX HEPABEHCTB YCTHOTO CuéTa.
PasgaTounsrit
44, |Pemienue KBaapaTHBIX HEPABCHCTB Marepuai.
45 Pemnienne kBasipaTHBIX HEPABEHCTB )
' Tpenaxépnl 11
YCTHOT'O cUEeTa.
16, Penienune kBasipaTHBIX HEPABEHCTB PaznaTounslii
MaTepHai.
47, CucteMbl ypaBHEHHH ¢ IByMsI IEpeMEHHBIMU TIpoexrop.,
[pE3CHTAIHS.
48. |Cucrtembl ypaBHEHUH C IByMs IEpEMEHHBIMU
49. |CucrteMbl ypaBHEHHI C ABYMS IEPEMEHHBIMU Tpenax€psl st
YCTHOT'O cUETa.
50. |Cucrembl ypaBHEHHIA C ABYyMSI IEPEMEHHBIMHE Paznarounsrit
MaTepHai.
51. |Cuctembl ypaBHEHUI ¢ IBYMsI IEPEMEHHBIMU

f(x) — fx) + b;

fX) = fix + @) fix) — Kf(x).

Cmpoumw rpaduK KBaIpaTUIHON (DYHKITHH.

o rpaduky kBazpaTHIHON (YHKIIUN ONHICHIBATH €&

CBOMCTBA.

Onucvleams CXEeMaTUYHOE PACTIOIO0KEHUE MapadoIIb
OTHOCHUTEIBHO OCH a0CIICC B 3aBUCMMOCTH OT 3HAKA
cTapiiero ko3gduirenta 1 TMCKpUMUHAHTA

COOTBCTCTBYIOLICTO KBAAPATHOI'O TpéaneHa.

Pewamo KBaApPaTHBIC HEPABCHCTBA, UCIIOJIB3Ys CXEMY

PpacCIlOJIOKCHUA napa60m>1 OTHOCHUTCIIBHO OCHU 8.6CLII/ICC.

Onucvieams TpaQUUECKU METO/T PELLIEHUSI CUCTEMBI IBYX
YpaBHEHHH C IByMs ITEPEMEHHBIMH,

METOJI ITOICTAHOBKH U METO/I CIIOKEHHUSI IS PEIICHHS
CHCTEMBI JIBYX YPaBHEHHH ¢ IBYMsI IepeMEHHBIMH,

OIHO U3 KOTOPBIX HC SABJISACTCA JIMHEHHBIM.

Pewams TexcTOBBIC 3aaa4u, B KOTOPBIX CUCTEMA IBYX




52. |Cucrembl ypaBHEHUH C ABYMs IEPEMEHHBIMU 1 YpaBHEHUH C IBYMSI IEPEMEHHBIMHU SIBIISIETCS
MaTeMaTHYECKON MOJIENbIO peabHOIO IIpolecca,
53 Pemenue 3a1au ¢ moMOILIBIO CUCTEM TpoexTop
" |ypaBHEHUI BTOPOIi CTENICHH 1 npe3eHTaH’m‘ Y UHTEPIPETUPOBATH PE3YJIbTAT PEUICHUS CUCTEMbI
54. |PemeHue 3a1a4 ¢ MOMOIILIO CUCTEM 1
YpaBHEHUN BTOPOM CTEIICHU
55. [|Pemenue 3a1a4 ¢ MOMOIILIO CUCTEM 1 Tpenaxépsl s
YpaBHEHUIN BTOPOM CTEIICHU YCTHOTO CuéTa.
Pewienne 3aga4 ¢ TOMOIIBIO CUCTEM Pa3narounsrii
56. |ypaBHEHUI BTOPOU CTENEHU 1 Matrepuai.
Pemienn Y C MMOMOIILIO CUCTEM N
57, |PelIeHAE 3a1a1 ¢ IOMOIIBIO CHCTe . PasiaTouHbIil
aBHEHMI BTOPOI CTENIEHU
yp p Matepual.
Kourpoabsnas padora Ne 3 mo teme: .
58. N . Pa3znarounsrit
«Pemenue ypaneHuii u cucreM ypaBHeHUH 1
MaTepual.
¢ IByMsl NepeMeHHbIMID)
I'nasa I11. DieMeHTHI NPUKJIATHOH MaTeMaTuKH. (20 yacoB)
59 Marematuueckoe MOACIUPOBAHUE 1 ITpoexTop, IIpusooums npumepsvl. MaTeMaTUIECKUX MOJIECH
' HTPE3CHTANNA. peaJIbHBIX CUTYallUi; MPUKIAIHBIX 3a1a4; NPUOIMKEHHBIX
60 Maremarnyeckoe MOICITUPOBAHNEC 1 Tpenaxépsl st BEJINYMH; UCTIOIb30BAHUS KOMOMHATOPHBIX MTPABUII CYMMBbI
YCTHOTO CHeTa. Y TIPOU3BEICHHSI; CITYYaHBIX COOBITHIA, BKITIOYAS
61 MaremaTuaeckoe MoaeTpOBaHHE 1 Pazgatounsrit JIOCTOBEPHBIE Y HEBO3MOXKHbIE COOBITHS; OIBITOB C
' Marepua. PaBHOBEPOSITHBIMHU UCXOJaMU; MIPECTaBICHUS
62 TIpOLIeHTHBIE PacUEThI 1 TIpoexTop, CTAaTHUCTUYECKUX JTAHHBIX B BUJE TAOIUII, IUATPaMM,
' TIpe3eHTaIHs. rpaduKOB; KCIOJIL30BAHMS
63. |[IpouenTHbIEe pacuéTsl 1 BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SBJICHUM.
" % Dopmynuposams.
64. |IIpoueHTHbIE pacy€Thl 1 Pa3naToHei PALYIUP . .
Marepuai. onpeodenenus. adCONIOTHOM MOTPEUTHOCTH, OTHOCUTELHON
65. |IIprOmMKEHHBIC BEITHCIICHHS 1 MOTPEIIHOCTH, JOCTOBEPHOT'O COOBITHS, HEBO3MOKHOTO
66 [IpH6IMKEHHBIE BBIYUCIICHHS 1 TIpoekTop, COOBITHS; KITACCHUECKOE OTPEIETICHNE BEPOSITHOCTH;
' HPE3CHTALHS. npasuna: KOMOMHATOPHOE MPaBUIIO CYMMBI,
67 OcHoBHbIE TIpaBUIIa KOMOWHATOPUKH 1 Tpenaxépsl s KOMOMHATOPHOE MPaBUIIO TPOU3BEICHUS.
' YCTHOTO CYETA.




68 OcHoBHBIE TIpaBHUIIa KOMOWHATOPUKH PazgaTounsriit Onucvleams 3Tanbl PeICHUs TPUKIAJIHON 3a1a4u.
' Marepual. Tosacnams u 3anucviéams HOPMYITy CIOKHBIX MTPOLIEHTOB.
69 OcHoBHbIE TIpaBHIIa KOMOWHATOPUKH Paznarounbrit [IpoBOaUTH NPOLIEHTHBIE PACUETHI C UCIIOJIb30BAHUEM
' Marepual. CJIOKHBIX IPOIIEHTOB.
70. |YacroTa M BEpOATHOCTh CIy4aifHOr0 COOBITHS ITpoexrop, Haxooums TOYHOCTH NPUOIIKEHUS 110 TabJIuLe
MpE3CHTAIHS. npuOIMKEHHBIX 3HAYSHUH BeTUYUHBI. Mcronb30BaTh
71. [YacToTa U BEpOSITHOCTH CIIy4aitHOTO COOBITHS Paznarouneri pasnuaHbIe POPMBI 3aMKUCH TPUOIMKEHHOTO 3HAYCHUS
Marepua. BeNMunHbL. OLeHUBATh NPUOIKEHHOE 3HAYCHHE
72. |Knaccuueckoe ornpeneaeHue BEpOsSTHOCTH BCJIMYUHBI.
73. |Knaccuueckoe orpesiesieHHe BEPOATHOCTH I[TpoexTop,
MpE3CHTALHS.
74. |Knaccudeckoe ornpeesieHHe BEPOATHOCTH IIpoekrop,
Ipe3CHTauA
75. |HauanpHble CBEJCHUS O CTATUCTHUKE
76. |HauanpbHble CBEIEHUSA O CTATUCTHUKE 1Iposodumys OTBITHI cO ciTydaitHpIMU Bicxonamu. [1osCHSITE
IIpoexrop, 3aIUChIBaTh (HOPMYITY HaX0XKICHHS YaCTOTHI CIIy4aliHOT'O
77. |HauanpbHble CBEIEHUSA O CTATUCTHUKE MpEe3eHTaLNS. coObITus. ONKUCHIBATh CTATUCTUYCCKYIO OIICHKY BEPOSTHOCTH
CITy4aifHOTO cOoOBITHs. HaxoanTh BEpOATHOCTD CITydalfHOTO
COOBITHS
B OIIbITax C paBHOBECPOATHBIMHU UCXOJaMU.
o Onucwieams dTAIBI CTATUCTHYECKOTO HCCICIOBaHUA.
Pa3zpgarounsrit
78. |KonTpoabHasi pabora Ne 4 o reme: MaTepran OdopmisaTh HHPOPMAITUIO B BUJIE TAOJIHUI] U JHATPAMM.
«DJIeMeHThI le/lKJ]a}IHOﬁ MATEMATUKHN) N3Bnekathb I/IH(bOpMa]_[I/I}O nu3 Ta6J'II/I]_I " auarpamm. Haxonuts u
NPUBOAUTDH MPUMCPBI UCTIOJIB30BAHUA CTATUCTUYICCKUX
XaPAKTCPUCTHUK COBOKYITHOCTHU JAHHBIX: CPEAHEC 3HAYCHUC,
MOJIa, pa3Max, MeJliaHa BEIOOPKH
79. |YucnoBble MOCIEI0BATENbHOCTH I[TpoexTop, IIpusooums npumepul. OCIETOBATETLHOCTEN; YHCIOBBIX
NpE3CHTalHus. MOCJIeI0BATEILHOCTEHN, B YaCTHOCTH aprU(METUYECKON U
80. |YHucroBbIe MOCIEIOBATENBHOCTH Paznmarounbrit TeOMETPHYECKOI POrPECCHIA; HCITOIb30BAHMS
MaTepuall MOCIEI0BATEBHOCTEN B pEaIbHOM KU3HU; 3a7a4, B
81. |Apudmernueckas mporpeccus IIpoexrop, KOTOPBIX PACCMaTPHUBAIOTCS CYMMBI ¢ OECKOHEUHBIM
ITPE3CHTALNA. YUCJIOM CJIara€MBbIX.
82. |Apudmernyeckas nporpeccus . Onucviéams: IOHATUS TIOCICA0BATEILHOCTH, YiICHA
Pasnarounbiit [IOCJIEIOBATEIBLHOCTH; CITIOCOOBI 3a0aHUs
83. |Apudmerndeckas mporpeccus Marepuan T10CIIeI0BATETbHOCTH.




84. |Apudmernueckas mporpeccus 1 Buiuucnams 4iieHsl IOCIE0BATEIBHOCTH, 33 JaHHOM
(bopMyII0H N-TO WieHa WU PEKYPPEHTHO.
85. |CyMmma N mepBbIX WICHOB apu(PpMETUIECKON 1 ITpoexTop, Dopmynuposams.
porpeccuu [pe3CHTAaLHA. onpeodenenus: apuPpMETHICCKON IPOrPECCHH,
86. |CyMMma N mepBBIX WICHOB apu(PpMETUIECKOI 1 F€OMETPUYECKON IIPOTPECCUH;
IIPOrpeccun Pa3znarounsrit c60LCmea 4JICHOB T€OMETPHUECKON U apupMETUIECKON
87. |CymMma N mepBbIX WICHOB apuPMETHUECKON 1 Marepual IIPOTPECCUNL.
IIPOrpeccun 3aoasame apuPMETHUECKYIO U T€OMETPUUYECKYIO
88. |['eomerpuueckas nporpeccus 1 ITpoekTop, IIPOrPECCUU PEKYPPEHTHO.
NpE3eHTALMS. 3anucwvieamo u noscnams GopMyJIbl OOILETo YieHa
89. |['eomerpuueckas nporpeccus 1 apu(METHUECKON U T€OMETPUIECKOM MPOTPECCHIA.
Paznarounbrit 3anucvieamov u dokaszvieams: GOPMYIBI CyMMBI N IEPBBIX
90. |I'eomerpuueckas mporpeccus 1 MaTepua YICHOB apu(PMETUICCKON U TEOMETPHUYECKOM MPOTPECCUIA;
(hopMyJIbl, BEIpaXKAIOIME CBONCTBA YWICHOB
91. |Cymma N HepBBIX HYICHOB IEOMETPHYCCKOH 1 Ipoexrop, apu(QMETUYECKON U TEOMETPHYECKOM ITPOIPECCHIA.
porpeccun HPC3CHTALIHA. Buiyucisms cymmy 0€CKOHEUHON T€OMETPUYECKON
92. |CymMa N nepBbIX YJIEHOB F€OMETPUUECKOM 1 PasgaTounsrit IIPOrPECCUH, Y KOTOPOH
IIPOTpeECCUU MaTepuall lg|<1.
93. |Cymma GeCKOHEYHOM reOMETPUYECKON 1 IIpoekTop, [MpencraBisaTh OECKOHEYHBIC TIEPUOMICCKIE APOOH B
IPOrPECcCru, y KOTopoii | g | < 1 MpE3CHTAIHS. BHJI€ OOBIKHOBEHHBIX
94. |Cymma 6eCKOHEYHON TeOMETPUUYECKOM 1 Paznmarounsiin
porpeccuu, y KoTopoii | | <1 Marepual
95. |(KonTpoabnasi pabora Ne 5 mo Teme 1 PazgaTounsriit
«YucaoBble N0CTEA0BATEILHOCTH) MaTepua
IMoBTOpeHUe M cucTEeMaTH3alUs y4eOHOro MaTepuana. (7 4.)
06. |YmpaxkHeHus 11 MOBTOpeHMs Kypca 9 O06001MTh MPUOOPETEHHBIE 3HAHNS, HABBIKU M YMEHUS 32
KJacca 1 M 9 xnacc.
97. |YnpakHeHus st nosTOpeHus Kypea 9 1 M Hayuntecs MPUMEHATH nproOpeTeHHbIE 3HAHUS, YMEHMUS,
KIacca HaBBbIKH, B KOHKPETHOM JEATEIBHOCTH.
08. |YmpaxHeHHs i TOBTOPEHHS Kypca 9 1 JIM
KJjlacca
99. |YmpaxHeHHs i TOBTOPEHHS Kypca 9 1 JIM
KJjlacca
100. |YnpaxHeHus a7 TOBTOpEeHus Kypca 9 1 JIM

KJacCcCa




101. |YopaxHeHus A7 MoBTOpeHus Kypcea 9 1 M
KJj1acca
102. HNToroBasi KOHTpoJIbHasi padoTa Ne6 1 Paznaroumpii
MaTcpHrall.
1. Anrebpa— 7 kiacc: y4eOHUK IJI yUaIIuXcs

VIl. Onucanue yueOHO — METOAMYECKOT0 U MATEPUAJIBHO - 00111e00pa3oBaTeNbHbIX yupexaenuii/ A.I'. Mep3isk,

TeXHHYECKOro odecreyeHus: 00pa3oBaTe/IbHOl B.b.ITononckuii, M.C.Sxup. — M.: Benrana — I'pad, 2012.

ACATECIbHOCTHU 2. Anre6pa — 7 K1acc: JUIAKTUYECKUE MATEPUAIIBI: rocooue

JUTSL ydamuxcs 00111eo0pa3oBaTeNibHbIX yupexaeHuit/ A.l'.
IleuaTHble OCOOUS: Mepsnsak, B.B.ITononckuii, E.M.Pabunosuy, M.C.Skup. —
M.: Bentana — I'pad, 2013.

1. ®epepalbHBIN IOCYAapCTBEHHBIN 00pa30BaTEIbHBIN 3. Anrebpa — 7 xnacc: meroauueckoe mocooune/ E.B.byniko, A.T'.
cTaHziapt o0uero oopasoBaHusL. Mepsisik, B.b.Ilononcknii, M.C. fxup. — M.: Benrana —

2. I[lpumepHbie MporpaMMbl OCHOBHOTO 00I1IIer0o 00pa3oBaHMUsl. I'pad, 2013.

MaTCMaTI/IKa.'(CTaHI[apTBI BTOPOTI'O HOKOHGHI/IH).'M: 4. Aﬂre6pa — 8 xjacc: yqe6HI/IK JUIA yYJanuxcs
Ipoceemenmue, 2010. 0011e00pa3oBaTeNbHbIX yupeskaeHuil/ A.I'. Mep3nsk,

3. YcTHBIE 3aHATHS 110 MATEMATHKE B CTapmux Kjaccax. B.b.Ilomounckuii, MCHKI/Ip — M.: BeduTaga — Fpa(b’ 2012.
[TocoOue OJIA y‘-II/ITeHH.A.ﬂ.KOHOHOB/ «CTOJ’I@THC»/MOCKB&, 5. Aﬂre6pa -8 KJIaCC: AU JaKTUIYECKUE MaTepPHUaIbL: mocooue TJIS
1997 y4damuxcst 001eo0pa3oBaTebHbIX YUpEKICHU/

4. Obormaroniee NOBTOPEHHE B Kypce aareOpbl OCHOBHOM A.T'.Mepansik, B.B.ITonouckwuii, E.M.Pagunosny, M.C.SIkup.
mkodiel/ E.A.Cemenko/Kpacunonap:KyoI'V, 2002 — M.: Bentana — I'pad, 2013.

5. OCHOBBI CTATUCTUKH U BEPOSTHOCTB/ 6. Anre6pa — 8 kiacc: MeToguueckoe mocodue/ E.B.Bymnko, A.T.
E.A.bynnmosud/Mocksa: [lpoda, 2008 Mep3snsik, B.b.ITomonckuii, M.C.Akup. — M.: Benrana —

6. Maremartuka B peOycax, KpOCCBOp/ax, YalHBOpaX, I'pad, 2013.
kpunrorpammax, 7 kinacc/C.C.XynanaBa/Mocksa: IlIkonbpHas 7. Anrebpa — 9 knacc: yUeOHHK T yJdalyuxcs
npecca, 2003 («bubimoreka xypHana «Maremarnka B o0111e00pa3oBaTeNibHBIX yupexaenuit/ A.I'. Mep3isik,
LIKOJIC» BBII.23) B.b.ITononckuii, M.C.Sxup. — M.: Benrana — I'pad, 2014.

/. Inaypun JI.®. 3a ctpanunamu yueOHHMKa anreOpbl/ 8. Anre0pa — 9 kitacc: AMAAKTUUECKHUE MaTepUalIbl: TIOcoOUe

JL.®.ITnuypun. — M: [Ipocsemenue, 1991.
8. ®opmupoBaHKE BHIYUCIUTEIBHBIX HABBIKOB HA YPOKaX
MmateMaTuku 5-9 knaccel/H.H. Xnesnrok/ M.:Unekca, 2011
JIMHKMS Y4e0HO-MeTOIHYEeCKHX KOMILIEKTOB AaBTOPOB

TSl ydammxcst o01eo0pa3oBaTeIbHbIX YUPEKISHUN/
A.I''Mepansk, B.b.ITononckuii, E.M.Pabunosuu, M.C.Skup.
— M.: Benrana — I'pad, 2014.



9. Anrebpa — 9 xnacc: meroanueckoe nmocooue/ E.B.byniko, A.T'. ['pad, 2014.
Mepaisik, B.b.Ilononckuii, M.C.Sxkup. — M.: BenTtana —
Texunueckue cpeacrsa ooyuenus (cpeaxcrsa UKT)

1. HoyrOyk.

2. NHTepakTuBHAas A0CKa.

3. MynbTUMETUHHBIN TPOSKTOP.

4. DVD — gucku .

JdeMOHCTpALIlMOHHBIE 10CO0US
1. Mopaenu reoMeTpruIecKux Guryp.
2. PazpgaTounslii MaTepuan no pasaenam anreops 7-9 Kii.
VIII. [lnanupyemble pe3yiabTaThbl U3YyUeHUs] YUeOHOTO NpeaMeTa «Ajaredpar
1lo okoHuanuu uzyuenus Kypca yuawuiics 00I4CeH YMemn.

e Aureopa -/

Hcnonvzosams Ipu pelICHUN MaTeMaTHICCKHUX 3a/1a9, UX 00OOCHOBAaHUH U ITPOBEPKE HAMJICHHOTO PEIICHUSI 3HAHUE O:
- HaTypaJbHBIX, LEJIbIX, PALIMOHAIBHBIX, UPPALMOHAIBHBIX, ICMCTBUTEIILHBIX YACIIAX;

- CTENEHHU C HATYPAIbHBIMH MOKA3aTEISIMUA U UX CBOMCTBAX;

- OJTHOWICHAX W MpaBWax JCUCTBUU C HUMU;

- MHOTOWIEHAX W MpaBUjIax JICMCTBUN C HUMU;

- dopMysax COKpanEHHOTO YMHOXKEHUS;

- TOXKJECTBAX; METOJaxX J0Ka3aTeJIbCTBA TOXKJICCTB;

- JIMHEWHBIX YPABHEHUAX C OJJTHOM HEM3BECTHOM U METOJIAX UX PELICHUS;

- CHCTEMAX JIBYX JIMHEHHBIX YPABHEHUH C IByMS] HEU3BECTHBIMU U METO/IaX UX PEIICHUSA.



- 8bINOJHAMb NEUCTBUS C OJHOWICHAMH U MHOTOUYJICHAMHY;
- Y3HA6amb B BBIPAKCHUSIX (POPMYIIBI COKPAIEHHOTO YMHOKECHHS W IPUMEHSATD UX;
PACKIaobl8ams MHOTOUJIEHBI HA MHOYKUTEIH;
8bINOIHAMb TOXKIAECCTBEHHBIE MPE0OPa30BaHUs LIETBIX ANIreOpandyecKiX BhIPaKCHHUI;
00Ka3vl6ams MPOCTEUIITNE TOKIECTBA;
- HaxoOumpu YUCJIO COUYETAaHUN U YUCIIO Pa3MEIICHUMN;
- peuiams JIMHEWHBIE YPABHECHUS C OJHOM HEU3BECTHOM;
- pewiams CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUN C JABYMsI HEU3BECTHBIMU METOAOM IOJCTAHOBKH U METOJIOM alreOpandyeckoro
CJIOKEHUS;
- pewiamsb TEKCTOBBIE 33/1a4M C IIOMOILIBIO JUHEUHBIX YPABHEHUHN U CUCTEM;
- HaxoO0umbs PEUICHUS «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3314, B KOTOPHIX UCIIOIB3YIOTCS MAaTeMaTHYECKHUE CPEJICTBA;
- co30asamb TPONYKT (pEe3ysNbTaT MNPOEKTHOM JEATEIBbHOCTH), [JIsl HW3YYEHUS U ONHUCAHUSA KOTOPOTO HCHOJB3YIOTCS
MaTeMaTUYECKHUE CPEICTBA.
— ymMemsb IPEOOPA30BBIBATH ANTeOPANUECKUE BHIPAXKEHHUS, PEIlIaTh YPAaBHEHUS C OJTHOU MEPEMEHHOM;
— Haxooumbs 00JaCTh onpeeacHus: GyHKIUU, CTPOUTh IPpa@UKU MPSMOM MPONOPIHUOHATBHOCTU U JTUHEHHOU (PYHKIUY;
—  BbINOJHAMb NEUCTBUS HAJ| CTEIICHSIMU C HATyPaJIbHBIMU ITOKA3ATEISIMU;
—  BbINOJIHAMYb CIOKEHUE, BBIUUTAHUE U YMHOXKEHHE MHOTOWICHOB, PACKIAAbIBATH MHOTOWICHBI HA MHOKUTEIH;
— npumensams HOPMYJIbI COKPAILIEHHOTO YMHOXKEHHS B MPE0OPA30BAHUSX 1IEJIBIX BHIPAXKEHUN B MHOTOWICHBI U B Pa3JI0KEHUU
MHOTOYJIEHOB HA MHOYKUTEIH;

— yYmemob pCuUlaTb CUCTCMBI JIMHEHUHBIX ypaBHeHI/II\/JI C ABYM: IICPCMCHHBIMHA U ITPUMCHATDH UX IIPU PCHICHNN TCKCTOBBIX 3a/1a4.

e AJrebpa -8
Hcnonvzosams mipu pelieHUN MaTeMaTHIECKUX 33/1a4, UX 0OOCHOBAaHHUH U TPOBEPKE HAICHHOTO PEIICHUsS 3HAHHE O:
- anreOpanyeckoil 1poOu; OCHOBHOM CBOMCTBE APOOH;
- TIpaBWJIaX ACHCTBUH C alredpanyecKuMu Apo0siMu;
- CTETICHSAX C LEJIBIMU TTOKA3aTEeSIMA U UX CBOMCTBAX;
- CTaHJApPTHOM BUJE YUCIIA;

- QyHKIMAX y=kx+b, y=x?, y= K , X CBOMCTBax U rpadukax;
X

- TIOHSITUM KBaJIPaTHOTO KOPHS U apu(hMETUYECKOr0 KBAJPATHOTO KOPHSI;
- CBOMCTBax apu(PMETHUECKUX KBAJIPATHBIX KOPHE;
QynkuuM y =/x , eé cBoiicTBax U rpauKe;



dbopMyIie A1 KOpHEH KBaJApaTHOTO YPaBHEHUS;
Teopeme Buera i1 npuBeIEHHOTO U 0OUIEro KBaIpaTHOTO YPaBHEHHS;
OCHOBHBIX METOJIaX PEIICHMs LENbIX PALMOHAJIBHBIX YPABHEHUN: METOAE pPA3J0KEHUS HA MHOXKUTEIUM U METOJAE 3aMEHBI

HEU3BECTHOM;

METOJIE peIICHHSI TPOOHBIX PAIMOHATFHBIX YPaBHEHU;

OCHOBHBIX METOJIaX PEIICHUSI CUCTEM PaIlOHATBHBIX YPABHCHHIA.

coKkpawamo anredpandecKue Ipoou;

8bINOIHAMb ApU(DMETHISCKUE NEUCTBUS C alTeOpandecKiuMH Ipo0siMHU;
UCNOIb306aMb CBOWCTBA CTETICHEH C IICJIBIMU ITOKa3aTesIMHU TIPY PEIICHUH 3a/1a4;
3anucviéams YUCIIa B CTAHIAPTHOM BU/JIC;

8bINOJIHAMb TOXKIACCTBEHHBIC MPE0OPa30BaHUS PANIMOHATLHBIX BEIPAKCHHUIA;

o k o
cmpoums rpaduku QYHKIMH y =kx+b, y=x?, y=— M HCIONB30BaTh UX CBOHCTBA IIPH PEIICHUH 33/1aY;
X

8bIYUCIAMb APUPMETHIECKUE KBAJAPATHBIE KOPHH;

npumeHsms CBOMCTBA apu(hMETUUECKUX KBaJAPATHBIX KOPHEH IIPU PEUICHUY 33]1a4;

cmpoums TpaduK QyHKIHH y =+/X M HCIOIB30BaTh €r0 CBOMCTBA PY PEIICHUH 33/1a4;

pewiams KBaJpaTHbIC YpaBHEHUS,

npumensims TeopeMy Buera npu pemieHun 3aaad;

pewams Uelble pallMOHaTbHBIC YPABHEHUSI METOJIOM Pa3fIOKEHUsI HA MHOXKUTEJIM U METOJIOM 3aMEHbI HEM3BECTHOM;
peuiams TpoOHBIE YpaBHEHUS,

pewiams CUCTEMBI PallUOHAJIBHBIX YPaBHEHUI;

pewiams TEKCTOBBIE 3a]1a4d C TIOMOIIBIO KBAJIPATHBIX U PAllMOHAJIBHBIX YPABHEHUM U UX CUCTEM;

HAaxoo0ums PeuieHus «CKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCTIOIB3YIOTCSI MAaTEMATHUECKUE CPEJICTBA;
coz0aéamsb TPOAYKT (pe3ylbTaT TMPOEKTHOW JEATEIBbHOCTH), Il HW3YYEHUS W ONHUCAHUA KOTOPOTO HCHOJb3YIOTCS

MAaTEMATUYECKUE CPEIICTBA.

YMETH BBITIOJHATH TOXKJICCTBEHHBIC MPEOOPA30BAHUS PAIIMOHATILHBIX BRIPAKCHHUI;

MMETh NPEICTaBICHNE 00 UPPALIMOHAIIBHBIX YUCIIaX, YMETh BBIMOJHATH MPeoOpa3oBaHus, COACPKAIINX KOPHU,
YMETh peliaTh KBaJpaTHbIC YPABHEHUSI, PAIMOHAIIBHBIC YPABHEHUS U PUMEHSTH UX K PEIICHUIO 3a/1a4;

YMETb PEIIATh JIMHEWHBIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UX CUCTEMBI,

MIPUMEHSTH CBOMCTBA CTEIIEHHU C II€JIBIM MTOKa3aTesIeM B BEIYMCICHUSX U IPEOOPa30BaHUSX;

MMETh Ha4aJIbHBIC MPE/ICTABICHUS O COOpEe U IPYNIMUPOBKE CTATUCTUYECKUX JAHHBIX, UX HAIJISAHOMN MHTepnpeTanum.



e Ajredpa -9
Hcnonvzosams npu pelICHUN MAaTEMAaTUUYECKUX 33]1a4, UX 0OOCHOBAaHUM U IIPOBEPKE HANJICHHOTO PEUICHHs] 3HAHUE O:

- CBOWCTBAax YMCJIOBBIX HEPABEHCTB;

- METOJax peLIeHUs JINHEHHBIX HEPABEHCTB;

- CBOMCTBAX KBaJApATUYHON (PYHKIIUY;

- METOJax pelIeHUs! KBaIpaTHbIX HEPABEHCTB;

- METOJI€ UHTEPBAJIOB JJIsl PELLICHUS pallMOHAJIbHBIX HEPABEHCTB;

- METOJax PelIeHUs] CHCTEM HEPABEHCTB;

- cBo¥icTBax ¥ rpaduke QyHKIUU Yy = X" TPU HATYPATIBHOM N;

- ONPENEIICHUH U CBOMCTBAX KOPHEW CTENEHU N,

- CTETICHAX C paIlMOHAJIHHBIMU MOKA3aTENSIMU U UX CBOMCTBAX;

- OIpeNeNICHNH U OCHOBHBIX CBOMCTBaxX apupmeTnyeckoil mporpeccuu; Gopmysne 1uist HAXOKIACHHUSI CYMMBI €€ HECKOJIBKHIX TEPBBIX
YJICHOB;

- OIpEeNeNICHUH U OCHOBHBIX CBOMCTBAX T€OMETPUUYECKON mporpeccun; Gopmyie s HAaXOXKACHUS CYMMBI €€ HECKOIBKUX TEPBbIX
YJICHOB,;

- (opMmyJie sl CyMMbI OECKOHEYHOM T€OMETPUUYECKOM MPOrpeccur Co 3HAMEHATEIEM, MEHBIIUM 110 MOYJIIO €INHUIIBI.

- Ucnonv3zo6ams CBOMCTBA YUCIIOBBIX HEPABEHCTB I IIPEOOPa30BaHUsl HEPABEHCTB;

- Joka3zvléamb MPOCTEHIINE HEPABEHCTBA,;

- pewiamy TUHEWHbIE HEPABEHCTBA,;

- cmpoumbs rpaduK KBagpaTUIHON (PYHKIIUU U UCIIOJIB30BATh €r0 IIPU PEILICHUH 3ajay;

- pewiams KBaJpaTHbIC HEPABEHCTBA;

- peuiamsb pallMOHAJIbHbIE HEPABEHCTBA METOI0M MHTEPBAJIOB;
pewams CUCTEMbI HEPABEHCTB;

cmpoums Tpaduk GyHKIMK Y = X" IpH HATYpaIbHOM N U HCIIOIL30BaTh €ro MU PEIICHNH 3a1a4;

HaxoO0umsv KOPHU CTETIEHU N,

UCNo1b306amMs CBOWCTBA KOPHEW CTETMCHH N TIPU TOXKACCTBEHHBIX MPE0OPa30BAHUSIX;

Haxooums 3HAYCHUS CTENIEHEH C pallOHATBHBIMU TIOKA3aTEISIMU;

peuiams OCHOBHBIC 33]1a4M Ha apu(PMETUUECKYIO 1 TEOMETPUIECKYIO TPOTPECCHH;

- Haxooums CyMMy O€CKOHEUHOUN T€OMETPUIECKOM MPOTPECCHH CO 3HAMEHATEJIEM, MEHBIIINM TI0 MOAYJIIO €TUHUIIGI,
Haxo0ums PenieHus «CKU3HEHHBIX» (KOMIETEHTHOCTHBIX ) 3a/1a4, B KOTOPBIX UCTIOIB3YIOTCSI MAaTEMATHUECKUE CPEJICTBA;



- co30asamb TPOAYKT (pe3yJabTaT MNPOEKTHON JEATENbHOCTH), IJ W3Y4€HUS U ONHUCAHHUS KOTOPOTO HCMOJb3YIOTCA
MaTeMaTUYECKHE CPEACTBA.



