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KommnuectBo yacos 306

Vanrems byaameuxkana Ceemaana IlagaosHa

[Tporpamma pazpabotana B coorBeTcTBUM ¢ TpeOoBanusiMu ®I'OC OOO u Ha OCHOBE
YMK «Anroputm ycnexa»- (aBr. A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Skup),
aBTopckoil nmporpammel A.I'. Mepansika (MaremaTtuka: nporpammsl : 7-9 Kiaccel ). —
M. :Bentana-I"pad, 2016.



HosicHuTeIbHASA 3aNUCKA
Pabouast nporpamMmMa cocTaBlieHa Ha OCHOBE:
--3akoHa «O0 obOpazoBanuu B Poccuiickoit ®enepannn» ot 29.12.2012 roga Ne273-D3,
- ®PIT OO0,
-0CHOBHOM 00pazoBatenbHoi mporpammbel MBOY COILL Ne6 um. JI. /. Tenuisina,
-aBTOpckoi porpammoii A.I'. Mepsnska, (Maremaruka: nporpammsl : 5-11 kiaccel ). — M.
:Benrtana-I'pad, 2016,
-aJlanTUPOBaHHAsl OCHOBHAs 00IIe00pa3oBaTeIbHAs MPOTrpaMMa OCHOBHOTO OOIIIET0 00pa3oBaHus
st nereit ¢ 311P.

B coorBercTBUU C TpeboBaHusiMu @DenepabHOTO TOCYJapCTBEHHOTO 00pa30BaTENIbHOIO
CTaHJIapTa OCHOBHOTO 00Iero o0pa3oBaHus MpeaMeT «Anredpay uzydaercs ¢ 7-To 1mo 9-il Kiacchl.
OO6miee KOIUYECTBO YPOKOB B Heento 7-9 kiace — 1o S yacoB; B roay 7-9 kinacc — o 102 yaca. Beero
306 gacoB. Pacnipesenenue yaeOHOTO BpeMEHU MEX Ty dTHMH ITPEIMETaMH ITPEJICTABJICHO B TaOIIHUIIE.

KosunuyecTBO 4acoB B KoanyecTBO 4acoB B
Kype
HeJ1eJI10 roj
Anrebpa 7 Kimacc 3 102
AunreOpa 8 Kimacc 3 102
Anrebpa 9 ximacc 3 102
HUTOTI'O 306

Coaepxanue o0yueHust
7-9 K1accoB

Auredpanyeckne BbIpaKeHHs

BoipaxkeHue ¢ nepeMeHHbIMH. 3HaY€HHE BBIPAXKEHUSI C IEPEMEHHBIMU. J{oIlycTUMBIE 3HAUEHKE
nepeMeHHbIX. ToxaecTBo. ToXKIecTBEHHBIE MpeoOpa3oBaHMs —aNreOpauvecKuX BBIPAKCHHM.
JloKa3aTenbCTBO TOXKIECTB.

CreneHs ¢ HaTypalbHBIM IIOKa3aTeseM U €€ cBoiicTBa. OnHouneHbl. OHOWIEH CTaHJApPTHOTO
Buga. CreneHp ogHo4YwIeHa. MHorowieHsl. MHOrouieH crangapTHOro Buja. CTeneHb MHOTOYJICHA.
Crnosxenue, BBIYUTaHNUE U YMHOXKXEHHE MHOTO4I€HOB. DOpMyIIbl COKpaIlEHHOTO YMHOKEHUS: KBaJpaT
CYMMBI U KBaJpaT Pa3HOCTH JABYX BBIPAKCHUH, IPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX BBIPAKECHUM.
Pa3nojxeHre MHOrO4YIEHOB Ha MHOXXWTENIH. BbiHeceHue oOIIero MHOXHTENS 3a CKOOKU. Meroj
rpynnupoBKU. Pa3HOCTh KBaIpaToB ABYX BbipakeHHI. CyMMa U pa3HOCTh KyOOB JBYX BBIPQ)KEHUU.
KBanparssiii TpéxwieH. Kopenb kBaapaTHoro tpéxuwieHa. CBoOICTBa KBaJpaTHOTO TPEXUIEHA.
Pasnoxenne kBaapaTHOTro TPEXWIEHA HA MHOKHUTENH.

Pannonanbubie BelpaxkeHus. lLlensie BbIpakenus. [IpoOHble BblpaxkeHus. PanumonanpHas
npoOb. OCHOBHOE CBOMCTBO parrioHaIbHON apodu. ClokeHue, BEBIYUTaHUE, YMHOXKEHUE U JeJICHHe
panMoHaNBHBIX npoOel. Bo3Bemenue panuoHaNbHOM ApOOM B  CTENEHb. [OXKIECTBEHHBIE
peoOpa3oBaHus pallMOHAIbHBIX BeIpaskeHUH. CTENeHb ¢ LeIbIM IoKa3aTeseM U e€ CBONCTBRA.

KBanpaTtHble KOpHU. Apr(MeTHUECKUil KBaIpaTHBIN KOPEHb U ero CBOWCTBA. TOX/IeCTBEHHBIE
npeoOpa30BaHus BRIPAKEHHIA, COACPIKAIINX KBAAPATHBIC KOPHU.

YpaBHeHus

VYpaBHeHue ¢ ogHol nepeMeHHoi. Kopenb ypaBHeHus. PaBHocuiibHble ypaBHeHUs. CBolicTBa
YPaBHEHUI C OJJHOM MEPEMEHHOMN. Y paBHEHHE KaK MaTEMATHYECKask MOJIEIIb PEAJIbHON CUTYaluH.

JIuneitnoe ypaBHenue. KBaaparnoe ypaBHeHue. @opmyiia KOpHEH KBagpaTHOTO YpPaBHEHUS.
Teopema Buera. Panmonanbuble ypaBHeHUs. PellleHre panuOHaIbHBIX YPaBHEHHUM, CBOAAILIMXCA K
JIMHEWHBIM WM K KBa/IpaTHBIM YPaBHEHUAM. PerieHne TEKCTOBBIX 3a4a4 ¢ TOMOIIBI0 PAllMOHAIBHBIX
YpPaBHEHUU.

VYpaBHeHHe C ABYMs NepeMeHHbIMU. ['pauk ypaBHEHUS ¢ IBYyMs MepeMeHHbIMU. JInHelHoe
ypaBHEHHE C IByMsI IEPEMEHHBIMH U €ro rpaduxk.

Cucrembl ypaBHEHUH C JByMs MepeMEHHbIMHU. ['papuueckuili MeToa pElIeHUs CHCTEMBbI
YpaBHEHUU C JByMs IEpEMEHHbIMU. PelieHune cucteM ypaBHEHUHM  METOAOM IOJCTAHOBKU H
cioxxeHus. CucreMa AByX ypaBHEHUH C JBYyMsI IEPEMEHHBIMU KaK MOJIEb PEaIbHON CUTYaLIUH.

HepaBencrBa



UucnoBble HEpaBeHCTBA M UX CBOMCTBA. CIIOKEHHE M YMHOKEHHE YHMCIIOBBIX HEPABEHCTB.
OneHuBanue 3HaueHUs BblpakeHHs. HepaBeHCTBO ¢ 0OIHOM mepeMeHHOH. PaBHOCUIIbHBIE
HEpaBeHCTBA. YHCIIOBBIE MPOMEXKYTKH. JINHENHBIE M KBaJApaTHBIE HEPABEHCTBA C OJTHOM IEPEMEHHOM.
CucTteMbl HEpaBEHCTB C OJJHON MTEPEMEHHOM.

Yucii0Bble MHOXKECTBA
MHoxecTBO 1 ero 35eMeHThl. CriocoObl 3aaHust MHOXKECTB. PaBHbIe MHOXecTBa. [lycroe
MHOkecTBO. [loamHokecTBO. Onepanyu HaJa MHOX)ecTBaMU. MITTrocTpaius COOTHOIEHUNA MEXKTY
MHOECTBAMU € TOMOILBIO AUarpamm Jitsiepa. MHOKeCTBA HaTypaJIbHbIX, LIEbIX, PALIMOHAIBHBIX

m
yucen. PanronanbHOe 9MCIIO Kak 1poOb BUaa —»TIe ME Z, n € N, u kak OecKOHeYHas

nepuoandeckas Apook. [Ipencrarienne 00 HpparmoOHATLHOM YUCIIe. MHOXECTBO JCHCTBUTEIBHBIX
gucen. [Ipeacrapnenue 1elCTBUTENBHOTO YKCIA B BUAE OECKOHEUHOM HEMEepHOINUeCcKOi
necaTuaHOU npoou. CpaBHEHUE NEHCTBUTENBHBIX yncel. CBs3b Mexxay MHOKecTBamu N, Z, Q,R.

DyHKUUH

Yucaosble pyHKIUM

OyHKIMOHATBHBIE 3aBHCHUMOCTH MEXIy BenuumHamu. [lonstue (ynkumn. DyHKOHS Kak
MaTeMaThyeckas MOJeJb peaabHOoTo mpoiecca. O0macTh onpeneaeHus u 00JacTh 3HAYCHUS (PYHKITHH.
Crnioco0b! 3amanust ¢yHkuuu. ['paduk ¢yskmun. [lToctpoenue rpadukoB GyHKIHH C MOMOIIBIO
npeoOpaszoBanuii ¢puryp. Hynu gyskuuu. [IpomexyTku 3HaKonocTossHcTBa GyHKIHH. [IpomexyTku
BO3pacTaHus U yObIBaHUS (YHKIIHH.

Jluneitnast QyHkuusa, oOpaTHas MPONOPLUOHAIBLHOCTb, KBaApaTWyHas (QyHKUMs, (QyHKUIUS
y=+v/x, UX CcBO#CTBA U TPaUKH.

YucioBble N0C/T€10BATEIbHOCTH

[TonsiTre yncnoBoii nmocnenoBareabHOCTU. KOHEUHbIe U OECKOHEUHBIE TIOCTIEI0BATEIBHOCTH.
CriocoObI 3ajaHus TIOCTIEIOBATEILHOCTH. ApUpMETHYECKAsT U TEOMETPUUIECKas IPOTPECCHH.
CaoiicTBa WieHOB apu(hMETHUECKON U TEOMETPUIECKOI porpeccuit. DopmyIiel 00IIEro uaeHa
apudmeTnyecKoil U reOMeTpUUYECKOr nmporpeccuit. @opMyIbl CyMMBI N- IEPBBIX YJICHOB
apudmeTnyeckoil U reoMeTpudeckoit mporpeccuit. Cymma 0€CKOHEYHOH TeOMEeTPUIECKOM
nporpeccun, y kotopoii |q| < 1. TlpencraBieHue eproIMIecKOi ICCATHYHOM APOOH B BUIIC
O0OBIKHOBEHHOM JIPOOH.

DJieMeHTbI MPUKJIATHOH MaTeMATHKH

Maremarnueckoe mojnenupoBanue. [IporeHTHbIe pacuérel. DopMyna CIIOKHBIX MPOICHTOB.
[TpubmmxEéHuble BhIYMCICHHUS. AOCOMIOTHAS M OTHOCHUTEIbHAs morpermHoctTd. OCHOBHBIE MpaBHIIa
KOMOMHATOpUKH. YacToTa W BEpPOSITHOCTH CiaydaiHOro coObiTus. Kiaccuueckoe ompeseneHue
BEpOSATHOCTH. HauanpHble CBeJIeHHS O crarhcTuke. l[IpeicraBieHWE MaHHBIX B BHJE TaOJHII,
KPYrOBBIX M CTOJOYATHIX auarpamm, rpapukoB. CTaTHCTUYECKUE XaPAKTEPUCTUKU COBOKYITHOCTH
JAHHBIX: Cpe/IHee 3HaYCHHEe, MOJIa, pa3Max, MeInaHa BEIOOPKH.

AJredpa B HCTOPUYECKOM Pa3BUTHH

3apokaeHue anreOpbl, KHUTa 0 BOCCTAHOBJICHUH W MPOTUBOIIOCTaBICHUN MyxamMMena ainb —
Xopesmu. Hcropusi hopMupoBaHusi MaTeMaTUYECKOTO s3bika. Kak 3apoaumnack ujest KOOpAMHAT.
OTKpBITHE HPPAMMOHATBHOCTH. V3 MCTOPHY BOSHUKHOBEHHS (hOPMYJI ISl pENICHHS ypaBHEHUH 3 -1 1
4-i1 crenieneit. Micropust pazsutus nousaTus GpyHkuun. Kak 3apoaunack Teopust BeposiTHocTer. Uncia
®ubonauun. 3agaya JI. [Tuzanckoro (PuboHaYuM) O KPOIUKAX.

JI.®. Maraunkwuii. [1.JI. Yeorsrmes. H.W. Jlo6aueBckwii. B.S. bynsikoBckuii. A.H. KonMoropos.
®. Buer. I1. ®epma. P. [lekapr. H. Tapranes. 1. Kapgano. H. AGens. b. I1ackans. JI. ITuzanckuii. K.
I'aycc.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMbBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
JInyHOCTHBIE  pe3yJabTaThl OCBOCHHS IMporpaMmbl  ydyeOHOro Kypca «Ausredpa»

XapaKTepU3yHOTCS:
1) naTpuoTuYeckoe BOCIIUTAHUE:



MPOSIBJIEHUEM MHTEPECA K MPOIUIOMY U HACTOSLIEMY POCCUMCKONW MaTE€MaTUKH, LIECHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHH B IPYTHX HAayKaX U MPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpakIaHWHA M peald3ald ero Impas,
MPEACTABJICHHEM O MAaTEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYP, SIBJICHUH,
MPOLelyp TPaXKAAHCKOTO OO0IecTBa (Harmpumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
ATHUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HayKd, OCO3HAHUEM
BOXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pPEUICHWU MPAKTHYECKUX 3aJad MaTeMaTU4YeCKOU
HaAIMpaBJIEHHOCTH, OCO3HAHMEM BAa)KHOCTH MAaTEMaTHYECKOro 00pa3oBaHHsA Ha MPOTHKEHUH Bcei
KU3ZHHU JIJIs1 YCTEIIHOW MPOGECCUOHATBHOM NIEATEIBHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHUEM WHIUBUAYaJTbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTN4YeCKOe BOCIIUTAHHE:

CIIOCOOHOCTHIO K AMOITMOHAITHPHOMY U 3CTETUYECKOMY BOCTIPUATHIO MATEMAaTHIECKUX OOBEKTOB,
3a/1a4, peuIeHui, pacCyKAeHU!, yMEHHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpUEHTAIMCH B JEATCILHOCTH HA COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEACTaBICHHUA 00
OCHOBHBIX 3aKOHOMEpPHOCTAX pa3BUTHS UEIOBEKa, MPHUPOAbI M  O0OIIeCTBa, IMOHUMaHHEM
MaTeMaTHYECKON HayKH Kak cephl YeTOBEUECKOH IeATEIIbHOCTH, ITAOB € Pa3BUTHS U 3HAYUMOCTH
JUISl pa3BUTHUSl LUBUIN3ALUN, OBJIAICHUEM A3bIKOM MaTE€MaTHKH M MaTEMaTUYECKON KyJIbTYpOU Kak
CpPEIICTBOM TIO3HAHMUSI MHpPA, OBJAJICHUEM TMPOCTEHIIMMH HAaBBIKAMH  HCCIIEIOBATEIHCKON
NESITENbHOCTH;

6) ¢pusnueckoe BocnuTanue, GopMUpPOBaHNE KYJbTYPbl 3I0POBbSI H IMOLMOHAJILHOIO
0J1aronoJy4us:

TOTOBHOCTBIO MPHUMEHSITh MAaTEeMAaTHYECKUE 3HAHUSI B MHTEPECAX CBOETO 3JI0POBbS, BEIACHUS
3I0pOBOTO 00pa3za >KU3HU (3J0pOBOE MUTaHHUE, COANIAHCHPOBAHHBIN PEXUM 3aHATUH U OTIBIXA,
perynsipHas (usmyeckas aKkTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQUIeKCUM, MPU3HAHUEM
CBOETO IMpaBa Ha OMIMOKY M TAKOTO XKe MpaBa APYroro 4eI0BeKa;

7) 3K0JI0rn4YecKoe BOCIUTAHHE:

OpUEHTAIWe Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHWHM JUIsl pelieHus 3a7ad B 00JIacTu
COXPaHHOCTH OKpY>Karollel Cpeapl, IJAHUPOBAaHUSA IIOCTYNIKOB M OLEHKHM MX BO3MOXKHBIX
MOCJICICTBUM ISl OKPY’KAIOIIEH Cpeibl, OCO3HAHMEM TJI00aIbHOTO XapakTepa SKOJOTHYECKHX
mpo0JieM U MyTel X peleHus;

8) ajanTanusi K N3BMEHAIIUMCS YCJIOBUAM COMAJILHON M NPUPOAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEOIpPEACNEHHOCTH, TMOBBIIIEHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JEATENbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS y APYTHUX JIFOJIEH,
proOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIE 3HAHMUS, HABBIKM U KOMIIETEHIIUH U3 OIBITA APYTHUX;

HEO0OXOMMOCTEI0O B (JOPMUPOBAHMU HOBBIX 3HAHHWIl, B TOM uucie (GpopMyIupoBaTh HIACH,
MOHATHUSA, TUMOTE3bl 00 OOBEKTAaX M SBJICHUSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATH
neQUIUTBHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITUIO KaK
BBI30B, TpeOYyIOMMI KOHTPMEpP, KOPPEKTUPOBATh MPUHHUMAEMbIE pEIICHUS U JEHCTBUS,
(dhopMyIupOBaTh M OLICHUBATH PUCKU U TTOCIIECTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHBIC YHHBeEpPcadbHbIe y4eOHbIC 1eHCTBHUS

Ba3oBble JJorndyeckue aAelicTBUA:



BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPH3HAKA MATEeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy TMOHATHAMH, (QOPMYIHpPOBATh OIpPENEICHUs TOHATHH,
yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(UKAIIMKU, OCHOBAHUS AJs 00O0OIIECHUS U
CpaBHEHHUS, KpUTEPUU IPOBOJAUMOIO aHAIIN34,

BOCIIPUHUMATh, (POpPMYyIUpOBaTh W TPEOOpPa3OBBIBATH CYXKICHHS: yTBEPAWUTEIbHBIE U
OTpHUIaTeNbHbIE, EANHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBIABJIAATE MAaTEMATHUYCCKUE 3aKOHOMCPHOCTH, B3aMMOCBA3U WU IPOTUBOPCYHA B (baKTaX,
JaHHBIX, HaGHIO,HCHI/ISIX U YTBCPXKACHHUAX, MNpcjiaraTb KpPUTCPHUU [UJIA BbIABJICHHUA
3aKOHOMEPHOCTEW U MPOTHUBOPEUHI;

ACJIAaTh BBIBOJAbI C HCIIOJIB30BAHHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTUBHBIX
YMO3aKIIOUYEeHUN, YMO3aKIIOUEHUH 10 aHAJIOTHH;

pa3dupath J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KIEHUH (MpsMble U OT MPOTUBHOIO),
NpoOBOAUTE CAMOCTOATCIBHO HCCIOKHBIC OOKa3aTCIbCTBA MATCMATHYCCKUX q)aKTOB,
BBICTpAaUBaTh apryMEHTallMI0, MPHUBOJIUTH IPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIC PACCYKICHUS;

BBIOMpATH CIIOCO0 peleHus yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUS,
BBIOMpPATh HanboJIee MOIXO NI C Y4ETOM CaMOCTOATEIBHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble ncciiegoBaTejiLcKHue 1eCTBHUA.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIBCKHI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEUUE, MPOOJIEMYy, CaMOCTOSITEILHO YyCTaHABIUBATH
HMCKOMOE U JIaHHOE, (DOPMHUPOBATH THITOTE3Y, APTyYMEHTHPOBATh CBOIO MO3UIUIO, MHCHHCE;
MPOBOJNTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE HUCCIIEeIOBAaHUE MO0 YCTAHOBIECHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIy COOOI;

CaMOCTOSATENHHO (OPMYIUPOBATH OOOOIICHHSI ¥ BBIBOJBI TIO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCIICJIOBAHUS, OICHUBATh JIOCTOBEPHOCTh IIOJYUYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OIIEHNI;

MPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIECcCa, a TAKXKE BBIIBUTaTh MPEINONIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora c undopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh U M30BITOUHOCTh MH(OPMAIMH, JTAHHBIX, HEOOXOJUMBIX JUIS
peLIeHus 3a/1a4H;

BbIOMpPATh, AaHAIM3MPOBATH, CHCTEMATU3UPOBAaTh M MHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (POPM MpeACTaBICHHUS;

BbIOMpaTh (popMy mpenacraBieHuss UHPOPMALUU U WLIIOCTPHPOBATH pEIIaeMble 3a/1a4d
CXeMaMH, AuarpaMMamMu, MHOH rpadukoil 1 ux KOMOMHALMAMU;

OLICHHUBATh HAAEKHOCTh MHGPOpPMAIMU IO KPUTEPHUSIM, HPEUIOKEHHBIM YUHUTEIEM WU
cOpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKAaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA:

BOCIIpMHUMATbL U (1)0pM}U'IPIpOBaTB CY)KACHHA B COOTBCTCTBUM C YCJIOBUSAMU U LCIIIMU
OOIIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCbMEHHBIX
TCKCTax, OaBaTb IMOJACHCHHUA IO XOAYy PCHICHUA 3aJjadr, KOMMCHTUPOBATH l'IOJ'Iy‘-ICHHI)II\/JI
pe3ynbTarT;

B XOJIe¢ OOCYXICHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBATb HJICH, HALICJICHHBIC HA ITOWCK PCIICHHA, COMOCTABJIATH
CBOU CYXJICHUS C CYKACHUSMH JIPYTHX YYaCTHHUKOB JTHANIOTa, OOHAPY)KUBATh Pa3iIUuUe U
CXOJICTBO TIO3UIINH, B KOPPEKTHOU (popme GOPMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;
MPEJICTABISITh PE3yNbTAaThl PEIICHUs 3aJayd, SKCIEPUMEHTAa, HMCCIEIOBaHHUSA, MPOEKTa,
CaMOCTOSTCIIBHO BI)I6I/IpaTB q)OpMaT BBICTYIINICHUA C y‘—IéTOM 3a1a4 IMpPE3CHTaIuu U
0COOEHHOCTEH ayJUTOPUH;



e [IOHMMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUAYaIbHOW pabOTHl MpHU
pelIeHnr yueOHbIX MaTeMaTHUECKUX 3aa4u;
® [IPUHUMATh L€Ib COBMECTHOM MAEATENBbHOCTH, IJIAHUPOBATH OPraHU3alMI0 COBMECTHOM
paloThl, pacnpenensaTs BUAbI paboT, JOroBapUBATHCS, 00CYXIAaTh MPOLECC U PE3yJbTaT
paboThl, 0000IIaTh MHEHUS! HECKOJIBKHX JIFOJICH;
® yyacTBOBaTh B IPYMINOBBIX (popMax paboThl (0OCYKAeHUS, OOMEH MHEHHUSIMH, MO3IOBbIE
HITYPMBI U APYTHE), BBIIOIHATH CBOIO YacTh pabOThI U KOOPJIMHUPOBATH CBOU AECUCTBUS C
JAPYTUMH YJI€HaMH KOMAaHJIbl, OIICHUBATh KaYyeCTBO CBOETO BKJaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CPOPMYJIMPOBAHHBIM YYAaCTHUKAMU B3aUMOJIEHCTBUS.
PeryasiTuBHbIe YHHBepcaJIbHbIe yUeOHbIe NelicTBUS
Camoopranmuszanus:
® CaMOCTOSITEIbHO COCTABJIATH IJIaH, AITOPUTM PELLIEHUS 3a/laui (UM €ro 4acTb), BEIOUPATh
CIoco0 peleHus C y4€TOM HMEIOIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOW MH(OPMAaLIUU.
CaMOKOHTPOJIb, IMOIHOHAJIBHBIH HHTEICKT:
e BIaJeTh CHoco0amMM CaMONPOBEPKH, CaMOKOHTpOJIA IpolLecca M pe3yibTaTa pelIeHHs
MaTeMaTHUECKOM 3a/1auM;
® [peABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpU pEIICHHUH 337a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB, HalJIEHHBIX OIMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEN;
® OLEHUBATb COOTBETCTBUE pE3yJbTaTa NAEATEIBHOCTU IIOCTABICHHOW LIEIU U YCIOBHSM,
OOBSICHATH MPUYMHBI JOCTHKECHUS WM HEJOCTIDKEHUS LIENH, HAXOJUTh OIIMOKY, JaBaThb
OLIEHKY NTPHOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 7 kjaacce 00y4aronuiics NOTyYUT CIEAYIOIINE IPEAMETHBIC PE3yIbTaThI:

Yucsia v BbIYUCICHUSA

BbimonHATh, coueTas YCTHBIE W TNHCHMEHHBIE MPHEMBL, apU(PMETHUYECKUE JEHCTBHS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTs 3HaueHUsl YUCIOBBIX BBIPAKEHUI, IPUMEHSTH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKEHUH, COJIEpKAIUX OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauts OT 01HOM (POPMBI 3amKCH YKCeIN K Ipyroi (mpeoOpa3oBhIBaTh JECATUIHYIO APOOD
B OOBIKHOBEHHY!0, OOBIKHOBEHHYIO B JIECITUYHYO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO JPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PALlMOHAIBHbIE YUCIIA.

OxpyrisTh uucna.

BBINOMHATE NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUM, OLEHKY 3HAYEHHW YHCIIOBBIX
BBIpAKEHUI. BBINIOIHATH NEMCTBUS CO CTENEHSAMHU C HATYPAJIbHBIMU [T0OKA3aTEISIMHU.

[IpyuMeHATh MPU3HAKK JEIMMOCTH, PA3JIOKEHUE HA MHOYKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemlate 1pakTUKO-OPUEHTUPOBAHHBIE 331a4d, CBA3AHHBIE C OTHOLICHUEM BEJIWYHH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTaThl PELICHMS 3a1ad C
y4€TOM OIpaHUYEHM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckne BbIpasKeHUsI

Hcnonp30BaTh anreOpanyecKyro TEPMHUHOJIOTHIO M CHUMBOJHKY, NMPUMEHATh €€ B Mpolecce
OCBOEHHUA y4yeOHOro MaTepHara.

Haxoauts 3HaueHus OyKBEHHBIX BhIpAKEHUHN IIPU 3aJJaHHBIX 3HAUEHUIX TIEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHus ILIEJOT0 BBIPAKEHUS B MHOTOWIEH MPUBEICHHUEM MOJOOHBIX
CllaraéMbIX, PaCKpbITUEM CKOOOK.

BBINOMHATE YMHOKEHUE OTHOUJIEHA HA MHOTOYJIEH U MHOTOWIEHA HA MHOTO4JIEH, IPUMEHATD
(bopMyIIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.



Ocy1iecTBIATh pa3iokKeHNe MHOTOWIEHOB HA MHOKUTEIH C ITOMOIIBIO BEIHECEHUS 332 CKOOKH
00IIIero MHOXKUTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (hOPMYJIT COKPAIEHHOTO YMHOXKCHHUS.

[TpuMmeHsTH peoOpa3oBaHuss MHOTOWIEHOB Ul PELICHUs Pa3InYHbIX 337ay U3 MAaTeMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATypajbHBIMHM IOKa3aTEeNIIMU [UIs NPpeoOpa3zoBaHUs
BBIPA)KECHHI.

YpaBHeHHUS M HEPABEHCTBA

Pemiate nuHEWHBIE ypaBHEHHS C OJHOM MEPEMEHHOW, MPUMEHSS IpaBwia Iepexona OT
HCXOJHOI0 YPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, SIBIISETCS JIM YMCIIO KOPHEM YPABHEHHS.

[IpumensTs rpaduyeckre METOIbl IPU PELICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[lonGupate nmpuMepsl Map 4ucell, SBISIOLUXCS PEIICHUEM JIMHEWHOIO ypaBHEHUS C JIByMs
IIEPEMEHHBIMH.

Crtpouth B KOOPAMHATHOMN INIOCKOCTU IpauK JUHEHHOr0 ypaBHEHHMsI C ABYMS IEPEMEHHBIMH,
MOJIB3YSICh I'PpauKOM, IPUBOAUTH IPUMEPHI PELICHUS] YPaBHEHHUS.

Pemarp cucrembl ABYX JMHEWHBIX YpaBHEHHUH C JByMSl I€pEeMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocTaBiATh U pemaTh JMHEHHOE YPaBHEHUE UM CUCTEMY JIMHENHBIX YPABHEHUH 110 YCIOBHIO
3a/1a4, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJyYECHHBIN PE3yJIbTAT.

D yHKUUHT

N300paxarh HAa KOOPJAMHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOPIMHATAM,
JIy4H, OTPE3KH, UHTEPBaJIbl, 3alIMChIBATH YHUCIOBBIE MPOMEXKYTKH Ha alNreOpanyeckoM si3bIKe.

OTmeuarh B KOOPAMHATHOMN MJIOCKOCTH TOYKH 1O 33JJaHHBIM KOOpJMHATAM, CTPOUTH Irpaduku
nuHeHbIX QyHKIuiA. CTpouts rpaduk QyHKINU y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (QYHKIUI M3BECTHBIE 3aBHCUMOCTU MEXAy BEIMYMHAMHU: CKOPOCTb,
BpeMs, PacCTOsIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTENILHOCTD, BpeMs, 00BbEM padOTHI.

Haxoauts 3HaueHne GyHKIUU 10 3HAYEHUIO €€ apryMeHTa.

[lonumarp rpapuyeckuil crocod MpeacTaBlIeHUs M aHanuW3a WHGOpMAlUU, H3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAINIO U3 TPadUKOB PEATbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoniy oOyuenus B 8 kj1acce 00y4aronuiics NOTyYUT CIEAYIONINE PEIMETHBIE PE3yIIbTaThI:

Yuciia 1 BbIYUCICHUSA

Hcnonb3oBaTe HaydanbHbIE MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX 4YHUCEN IS
CpaBHEHMsI, OKpPYTJEHHMS U BBIYMCICHHMH, H300pakaTh JEHCTBUTENbHbIE 4YHMCIAa TOYKAMH Ha
KOOPJIMHATHOM IIPSIMOIA.

[IpuMeHsTh MOHATHE apU(PMETHUECKOro KBaJpaTHOTO KOPHs, HaXOAWTh KBaJpaTHbIE KOPHHU,
UCIOJIb3YsS TpU HEOOXOAMMOCTH KAaJbKYJISITOP, BBINOJHATH MPEoOpa3oBaHUs BbIPAKEHUIH,
COJIEpIKaIMX KBaJIPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucu OOJBIIMX U MAJIBIX YUCEI C TOMOUIbIO JECATUYHBIX ApoOel U cTeneHen
gucina 10.

Anredpanyeckue BbIpasKeHUsI

[lpuMeHATh TOHSATHE CTENEHM C LEeNbIM II0Ka3aTelieM, BBIIOJIHATh MPeoOpa3OBaHUS
BBIPAKECHUH, COAEPIKALINX CTEIICHU € LEJIBIM MI0KA3aTENIEM.

BbINOMHATE TOXK/IECTBEHHBIE IPe0Opa30BaHMsl PallMOHAIbHBIX BBIPAKEHUN Ha OCHOBE NPaBUII
JeWCTBUI HaJl MHOTOWIEHAMH U aJIre0pandecKUMU APOOSMH.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIHU.

[TpumensTs mpeoOpa3oBaHUs BBIPRKEHUH Ul pelIeHHs pa3MYHbIX 3a7ad U3 MaTeMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHHUS M HEPABEHCTBA

Pemarp nuHeliHbIe, KBaipaTHbIE YPaBHEHUS U pallMOHAJIbHBIE YPaBHEHUS, CBOJSIIMECS K HUM,
CUCTEMBI JIBYX YPaBHEHUI C JBYMsI IEPEMEHHBIMHU.



[IpoBoauTh mpocTeline HMCCIEI0BAaHUS YPAaBHEHUN M CUCTEM YPAaBHEHHMI, B TOM 4HCIIE C
MPUMEHEHHEM TpaQHuuecKuX MpEeACTaBICHUH (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WJIM CHUCTEMa
YPaBHEHMH peLIeHUs, €CII UMEET, TO CKOJIbKO, U IpoYee).

[lepexoauTh OT cioBecHOM (HOPMYJIMPOBKH 3aJauu K e€ anredpandyeckoid MOAEIU ¢ MOMOIIBIO
COCTaBJICHMS yPAaBHEHUS WJIM CUCTEMBl YPaBHEHUH, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl NOJIyYEHHBIA pe3ysbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPABHEHUS, OLIEHKM, PEIaTh JIMHEHHBIE
HEpaBEHCTBA C OJTHOM MEPEMEHHOM U WX CHUCTEMBI, 1aBaTh IpaduuecKyl0 WILTIOCTPALUI0O MHOXKECTBA
peLICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHT

[loHnMaTh W UCTONB30BaTh (YHKUIMOHAJIBHBIC MOHATUS M A3BIK (TEPMUHBI, CUMBOJIHYECKHE
0003HAYEHHUA), OMpPENENATh 3HaYeHHe (HYHKIMU MO 3HAUYCHUIO apryMEHTa, OIMpeNeisiTh CBONCTBA
¢dbyukuun no eé rpaduxy.

Ctpouts rpaduku 31€MEHTapHBIX (QYHKLIUN BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIUCHIBATH CBOMCTBA YHCIOBOIL byHKIMY 110 €€ rpaduKy.

K xoniry oOydenus B 9 kiacce oOyqaroIIUiics OTYyYHUT CIASAYIOMNUE TPEIMETHBIC PE3yJIbTATHI:

Yucsia ¥ BbIYUCTICHUSA

CpaBHMBATh U yHOPAIOYUBATh PALIMOHATIBHBIE U UPPALIMOHAJIBHBIC YHCIIA.

Breimonsate apudmernueckue ACUCTBUS C PALMOHAIBHBIMH YHCIAMH, COYETash YCTHBIE H
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYMCIICHUS C UPPALIMOHAIEHBIMU YHCIIAMH.

Haxomuth 3HaueHus CTENEHEW C IENIbIMM I0Ka3aTelsIMM U KOPHEW, BBIYHUCIATH 3HAUYEHUS
YHUCJIOBBIX BBIPAXKEHUN.

OKpyriIsTh NEHCTBUTENBHBIE YNCIA, BBHIIOIHATh MPUKHUIKY pe3yJbTaTa BBIYMCIECHUHN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHHUsI M HEPABEHCTBA

Pemarp nnHENHbBIE U KBAaJpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOIALIMECS K HUM, IIpOCTEHIINE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemarp cucrembl OBYX JMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMU M CHCTEMBI IBYX
YpPaBHEHHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISCTCS JINHEUHBIM.

Pemate TekcTOBBIE 33/1a4M ANTeOpanYecKUM CIOCOOOM C TIOMOIIBIO COCTABIICHHS yPaBHEHHS
WJIY CUCTEMBI IBYX YPAaBHEHUM C IBYMS IEPEMEHHBIMHU.

[IpoBoanTh mpocTEHINNE HMCCIEIOBAHUS YPAaBHEHUN M CUCTEM YPAaBHEHMU, B TOM 4YMCIIE C
MpUMEHEHHEM TpadUyecKuX MpeACTaBIeHUM (yCTaHABIMBATh, UMEET JU YpaBHEHHE WU CHCTEMa
YpaBHEHMH peIlIeHus], €CIIU UMEET, TO CKOJIBKO, U TIpOYee).

Pemiate nuHeiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pellIeHHEe HEPAaBEHCTB
Ha YMCJIOBOM MPSMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBI0 CUMBOJIOB.

Pemarp cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIME KBAJpaTHOE
HEPaBEHCTBO, M300pakaThb pEIIeHHWE CUCTEeMbl HEPABEHCTB Ha YHUCIOBON NpSIMOM, 3amUCHIBATH
pelieHue ¢ IIOMOLIbIO CUMBOJIOB.

Hcnonb3oBaTh HEpaBEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4.

DyHKUUH

Pacnio3naBate (pyHKIMM H3ydeHHBIX BHAOB. [loKa3pIBaTh CXEMAaTHYECKH PACIOJIOXKEHHE Ha

KOOPJMHATHOM MJIOCKOCTH rpadukoB GpyHKimi Bupa: Yy = kX, y =kx + b,y =k/x,y =ax2 + bx + ¢,y
=x3, y =X, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHii KOd((YHUIIMEHTOB, OMKCHIBATH CBOHCTBA ()YHKIIHIA.

Ctpouth M wu300pakaTh CXeMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBA KBaJIpaTHYHBIX (QYHKIHHA MO MX TpaduKaMm.

Pacnio3naBath KkBajpatn4Hyio (YHKIHIO 10 (HopMyse, IPUBOAUTH NMPUMEPHI KBAAPATHYHBIX
GbyHKIMIA U3 peanbHOM KU3HU, PU3UKH, TEOMETPUH.

Yuc/10BbIe M0CJIE10BATEIbHOCTH U MPOIrPeccHH



r€OMETPUYECKON IPOrPECCHM, CYMMBI IIEPBBIX N YIEHOB.

TemaTHueckoe IJIAHUPOBAHMUE.

Pacnio3naBate apu(MeTHUEecKyl0 U TE€OMETPUYECKYI0 HPOrPecCHH IpHU Pa3HbIX CHOcoOax
3aaHUsl.
BbIMONMHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (GOpMYyNT N-TO 4YieHa apuQMEeTUYECKOW W

I/I306pa)KaTL YJICHBI ITOCJICA0BATCIIbHOCTH TOYKaMH Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH.
Pemrats 3aJa4y, CBA3aHHBIC C YN CJIIOBBIMU ITOCICIOBATCIBHOCTAMM, B TOM YHCJIC 3aa49U U3 peanLHoﬁ
KHN3HHU (C HCIOJIb30BAHUEM KAJIBKYJIATOpPA, I_II/I(l)pOBBIX TEXHOJIOT UM

7 knace
<
s XapaKkTepucTHKA OCHOBHbIX BH/10B
o 3 Conep:xanue yueOHOT0
§ = MaTepuaia KoanuecTso AeATeJIbHOCTH yqeﬂzma )
T = 4ACOB (Ha ypoBHe y4eOHBIX el CTBHIi)
=
I'naga 1
JIuHeiiHOe ypaBHeHH e 15
€ O/IHOM IepeMeHHOMH
1 Beenenue B anredpy 3 Pacnosnasams uncnoBbie BIpaKEHUS U
2 B — 5 BBIPAKEHUS C IEPEMEHHBIMU, JIUHEITHbIE }
omHO# MepeMeHHORH YPaBHCHHUS. HpI/IBOILI/ITI: TPHMEPBI BHIPAKEHHH
C IIEPEMEHHBIMHU, JINHEHHBIX YPaBHEHUM.
3 Perienue 3aa4 ¢ IOMOIIBIO 5 CocTaBiATh BBIPAXKEHUE C IIEPEMEHHBIMHU I10
YpPaBHEHHI YCJIOBMIO 3a/1a4M. BBIIOIHATE
ToBTopeHue 1 peoOpa3oBaHus BEIPAKEHUN: IPUBOANUTH
W CHCTeMATH3AIHA N0JJ00HBIE caraeMble, paCKpbIBaTh CKOOKU.
Y4eBHOTO MATEpHATa Haxoauts 3HaueHue BbIpakeHUs C
IIEPEMEHHBIMHU ITPH 331aHHBIX 3HAYCHUX
KonTponbHas pabora Ne 1 1 nepemenHbIxX. Kiaccuduuuposars
anredpandeckue BolpakeHus. ONUCHIBATh
LIEJIBIE BBIPAKEHUS.
Dopmynuposame ONPENEICHUE JIMHEHHOTO
ypaBHeHUs. Pemate TuHENHOE YpaBHEHHE B
oOmeM Buze. IHTepripeTnpoBaTh ypaBHEHHUE
KaK MaTeMaTU4eCKy0 MOJEIb PEAIbHOU
cutyauuu. OnuchIBaTh CXEMY pELICHUs
TEKCTOBOW 3aJ1a4M, IPUMEHATH €€ IS
peleHus 3agad
I'naga 2 50
esbie BbIpaskeHU s
4 ToXknecTBEHHO paBHbIE 2 Dopmynuposamn.:
BbIpakeHUs. ToxaecTBa onpeodenenus: TOXKJIECTBEHHO PaBHBIX
5 CTemeHb ¢ HATYPATBHBIM 3 BBIPAKCHMM, TOXKIECTBA, CTEIICHU C
OKA3ATEIEM HaTypaJIbHBIM I10Ka3aTeIeM, OJHOWIEHA,
CTaH/IapTHOI'O BUJIAa OJJHOWIEHA,
6 CBoiicTBa cTENEHH C 3 K03 puLIMeHTa OHOWIEHA, CTENIEHU
HaTypaJIbHBIM I10Ka3aTEIEM OJITHOWJIEHA, MHOT'OWIEHA, CTETIEHU
7 OOHOYIICHBI 1 MHOTOJICHA,




Homep
naparpadga

Coaep:xanue y4eOHOTO

XapaKTepucTHKA OCHOBHBIX BH/I0B

MaTepuaia KoIMuecTBo AesITEJILHOCTH y4eHNKa
9ACOB (Ha ypoBHe y4eOHBbIX e CTBH)
8 MHorouseHsl 1 ceoticmea: CTENEHN ¢ HaTypaJIbHbIM
9 COMKCHIC 1 BENTARIC 3 MoKasaresieM, 3HaKa CTETCHH;
MHOFOWICHOR npasuna: 10Ka3aTeabCTBa TOXKIECTB,
YMHOXKEHUS OJJHOUJICHa HA MHOTOUJIEH,
KonTponbHnas pabora Ne 2 1 YMHOYKEHHUSI MHOTOUJIEHOB.
10 | YMHOKEHHUE OJHOUICHA Ha 3 /Jloka3zvleams CBOMCTBA CTEIICHU C
MHOFOWICH HaTypaJbHBIM [TOKa3aTeaeM. 3aluChIBaTh U
JIOKa3bIBaTh (DOPMYJIIBI: TPOU3BEICHUS CYMMBI
11 | YMHOKeHIe MHOrO4ICH Ha 4 1 Pa3HOCTH JIBYX BBIPOKECHHUM, PAa3HOCTH
MHOr'OWJICH KBaJIpaToB JBYX BBIPAXKECHUM, KBagpaTa
12 | Pa3nokeHre MHOTOUYJICHOB 3 CyMMBI H KBajipaTa pasHOCTH BYyX
Ha MHOKHTEIH. BEIHECCHHE BBIPAKEHUH, CyMMBI KyOOB M Pa3HOCTH KyOOB
0OIIero MHOXKHTEIIS 32 ABYX BbIPAMKEHUH.
CKOBKI Boiyucnsims 3Ha4YCHUE BBIPAKECHHUH
¢ nepeMeHHbIMU. [IpuMeHATh cBOMCTBA
13 | Pasnoxenme MHOTOICHOB 3 CTEIEHH I IPeoOpa30BaHKsl BBIPAKEHHUIA.
Ha MHOXHUTEH. Meton BBINOJIHATS YMHOKEHUE OJHOYIECHOB U
A BO3BEJICHUE OIHOUJIEHA B CTENEHb. IIpUBOIUTE
KonTtponbHasipabota Ne 3 1 OJITHOWIEH K CTaHJapTHOMY BUAY. 3allUChIBATh
MHOTOYJIEH B CTAaH/IapPTHOM BUJE, ONPECIATH
14 | Ipoussenenne PasHOCTH 1 3 cTereHb MHOTOWIeHa. [IpeoOpa3oBhIBATH
CYMMBI IBYX BLIpDKCHHIH IPOM3BEACHUE OHOYIEHA 1 MHOTOUJICHA;
15 | Pa3HOCTB KBagpaToB ABYX 2 CYMMBI, Pa3HOCTH, IIPOU3BEACHUS ABYX
BBIPA)KEHUI MHOTOYWJICHOB B MHOT'OUJICH. BBITIOTHSTE
pasyioKeHNUEe MHOTOYIEHA HA MHOXHUTEIH
16 | Kazgpar cymMmbl U KBajpar 4
PASHOCTH IBYX BHIDAXKEHIIA CHOCOOOM BBIHECEHHSI OOIIET0 MHOXKHUTEIIS 3a
CKOOKH, CTOCOOOM I'pyIIIUPOBKH, IO
17 | IIpeobpazoBanue 3 dbopMynaM COKpaIEHHOTO YMHOXKEHHS U C
MHOI'O4JIEHa B KBaJ[paT IPUMEHEHHEM HECKOJIBKUX CIIOCOOO0B.
CYMMBI HJIM Pa3HOCTH JIBYX Hcnonb30BaTh yKkazaHHbIE PEOOpa3OBaHUs B
BBIpOKCHUH Ipolecce peleHus ypaBHEeHUH,
KonTporbHas paGota No 4 1 JIOKa3aTeNbCTBA YTBEPIKICHUH, pelIeHus
TEKCTOBBIX 3a/1a4
18 | Cymma u pa3HOCTb KyOOB 2
JIBYX BBIpaKEHUI
19 | IIpumeHeHMEe pa3IUYHbIX 4
CIOCOOO0B PA3IOKEHUS
MHOTOYJIEHa Ha MHOXKUTEIN
[ToBTOpeHue 2
U CHUCTeMaTHU3aIHs
y4eOHOTro MaTrepuaia
KonTponbHas padota Ne 5 1
I'nasa 3 12

D yHKUUH




Homep
naparpadga

Coaep:xanue y4eOHOTO

XapaKTepucTHKA OCHOBHBIX BH/I0B

MaTepuaia KoIMuecTBo AesITEJILHOCTH y4eHNKa
9ACOB (Ha ypoBHe y4eOHBbIX e CTBH)
20 | CBs3u MEXIy BEeIUYHMHAMHU. 2 IIpu6ooums ipuMepsl 3aBUCUMOCTEH MEXTy
OyHKIHS BeJIMYMHAMU. Pa3znuuate cpeny 3aBUCUMOCTEN
21 | Croco6st samanms Gy 5 (GYHKLIHOHATIbHBIE 3BHCHMOCTH.
OnucvleambnoHamus: 3aBUCUMON 1
22 | I'paduk dpyHnkunn HE3aBHCHMON MEPEMEHHBIX, (DYHKIINH,
23 | Jluneiinas dymxims, eé 4 apryMeHTa (yHKIHMH; CIOCOOBI 3aaHus
rpadHKH CBOHCTBA ¢ynkunn. opMyIUpoOBaTh ONPEACICHUS:
oOmacTu onpeneneHus QyHKIHH, 00JIACTH
IosTopenue 1 3Ha4YCeHUH PYyHKINHU, Tpaduka GyHKIIUH,
1 CuCTEMaTH3al A JUHEWHOW (QyHKUIMHU, TPAMON
y4eOHOTro MaTepHana [PONOPLUOHAIIBHOCTH.
KouTponbsHaspa6ota Ne 6 1 Bviuucnsaims 3HaueHne QyHKIHUU 1O
3aJJaHHOMY 3HaueHHIo aprymenTta. CocTaBisiTh
Tabnup! 3HaueHn QyHKIH. CTPOUTDH
rpaduk QyHKIMH, 3a1aHHON TabnuyHo. 1o
rpaduky QyHKIHMH, SIBISIOMIEHCS MOJIENBIO
peasbHOro Mpolecca, ONpeeNsiTh
XapaKTePUCTUKH ATOTO Tporiecca. CTpouTh
rpaduk TUHEIHON QYHKINU U IPAMO
PONOPIHOHATBHOCTH. ONHICHIBATh CBOMCTBA
TUX QYyHKIUN
I'naga 4
CucrteMbl JUHEHHBIX 19
YPaBHEHH ¢ AByMsl
nepeMeHHbIMU
24 | YpaBHEHHUS C IByMS 2
IIepEMEHHBIMU IIpusooums npumepwl: ypaBHEHUS C ABYMS
25 | Jumecitnoe ypasserse ¢ 3 NEPEMEHHBIMU; JTMHEHHOTO YPaBHEHHUS C
IBYMS [IEDEMEHEBIMA H €70 ABYMS! [IEPEMCHHBIMH; CHCTEMBI J1BYX
rpadix JMHEWHBIX YPaBHEHUH ¢ ABYMs
NEPEMEHHBIMU; PEATIBbHBIX IPOLIECCOB, IS
26 | Cucrembl ypaBHEHUI ¢ 3 KOTOPBIX yPABHEHHE C JBYMS IIEPEMEHHBIMH
ABYMsI ICPCMCHHBIMHU. WJIM CUCTEMA YPAaBHEHUM C IBYMS
I'paduueckuii meToq NEPEMEHHBIMHU SABJISIOTCS MaTeMaTHUYECKUMU
PELIEHHs CUCTEMBI IBYX MOJICIISIMH.
JIMHEHHBIX YPaBHEHUH C OnpeensTh, ABISETCS JIH Tapa YHuce
ABYMs IICPEMCHHBIMU pelLICHHEM JaHHOT'O YPaBHEHHUS C ABYM
27 | Pemenue cucreM JTUHEHHBIX 2 TICPCMCHHBIMH.
Dopmynuposams.

YPaBHEHU METOJIOM
MTOACTAHOBKHU

onpeoenieHus: PEIICHUS YPaBHEHUS C TBYMSI




Homep
naparpadga

Coaep:xanue y4eOHOTO

XapaKTepucTHKA OCHOBHBIX BH/I0B

MaTepuana KoIm4ecTBo AesTeILHOCTH yieHHKa
9ACOB (Ha ypoBHe y4eOHBbIX e CTBH)

28 | Pemenue cucreM TUHEHHBIX 3 MIEPEMEHHBIMH; YTO 3HAYUT PEIINUTD
YpaBHEHHUI METOJI0M ypaBHEHHUE C IByMs IEPEMEHHBIMU; rpauKa
CIIOKEHMSI YpaBHEHHUsI C ABYMSI IEPEMEHHBIMU;

29 | Pemenue 3a71a4 ¢ HOMOIIBIO 4 JIMHEHHOrO YPaBHEHMUS C IBYMs .
CHCTCM NHHCHHELX IIEPEMEHHBIMU; PEILICHUS CUCTEMbl YpPaBHEHUN
ypaBHEH C ABYMS IEPEMEHHBIMIL,

c6oticmea ypaBHEHUH C IByMs IEPEMEHHBIMU.
[ToBTOpEHHE 1 Onucwviéams: CBOMCTBA TpaduKa TUHEHHOTO
u cucreéMaTu3anust YpPaBHEHUS B 3aBUCHUMOCTH OT 3HAYEHUM
y4€eOHOro Marepuaia K03 puLIreHTOB, TpapuuecKril METOA
Koutpossaaspabora Ne 7 1 pEIIEHUs] CUCTEMBI JIBYX YPaBHEHUH C ABYMsI
HEPEMEHHBIMU, METO/1 IOJICTAHOBKU U METO]]
CJIOKEHMSI ISl PEIIEHUSI CUCTEMBI IBYX
JIMHEWHBIX YPaBHEHUN C ABYMs
MePEMEHHBIMH.
Cmpoumbs TpaQuK JUHEHHOTO ypaBHEHUS C
JBYMsI IEpEMEHHBIMU. Pemiate cucTeMsl AByX
JIMHEWHBIX YPaBHEHUN C JBYyMS
HEPEMEHHBIMH.
Pewams TexCTOBBIE 33724, B KOTOPBIX
cUCTEMA JBYX JIMHEHHBIX YPAaBHEHUU C JBYyMS
NEPEMEHHBIMHU SBJISIETCS MaTeMaTHUECKON
MOJIENBIO PEaIbHOIO IIpolLecca, u
MHTEPIPETUPOBATH PE3yJIbTAT PELICHUS
CHCTEMBI
IToBTOpEHHNE N cHCTEMATH3 AU 6
y4eOHOro MaTepuaJa
VYnpaxxHeHus Uit IOBTOPEHUs Kypca 5
7 Kiacca
Wrorosas xkoHTposbHaspaboTa 1

TemaTn4yeckoe NJIaHUPOBAHUE.
8 kiaacc




=
s Ko XapakTepucTHKa OCHOBHBIX BH/I0B
g8 Conep:xanue yueOHOTo
= 2 1€CTB AeATeJbHOCTH YYeHUKA
S = MartepuaJa . .
T = 0 (Ha ypoBHe y4eOHBIX el CTBHI)
= 4acoB
Inaea 1 44
PanuoHajbHbIE BBIPAsKeHHUS
1 PanmonansHbIe 1poOH 2 Pacnosznasams nienvie parmoHaIbHBIC
. N BBIPKEHUS, IPOOHBIC pAIMOHATBHBIE

2 OcHOBHOE CBOMCTBO pallMOHATBHOMN 3 p > AP pat

1pobn BBIPKCHUS, IPUBOAUTH MPUMEPHI TAKHX
BBIPAYKCHU.

3 CnosxeHre ¥ BEIYUTaHUE palrnOHAJIbHBIX 3 @opMyﬂupogamb_'

Apobeil ¢ 0AMHAKOBBIMU 3HAMEHATENAMU onpeoeienus: palluOHAIBHOTO BBIPAXKEHUS,

4 Crno)xeHHe W BRIYUTAHUE PAITHOHATBHBIX 6 AOIyCTUMBIX SHAICHNH IICPEMCHHON,
JPOGEii ¢ PA3HBIMI 3HAMEHATESIM TOJXKIECTBEHHO PABHBIX BHIPAKCHUH,

TOXKJIECTBA, PABHOCHIILHBIX YPaBHEHUH,
KonrponbHasipabora Ne 1 palMOHAILHOTO YPAaBHEHUS, CTEIICHU C

5 VMHOKEHHE H JeJICHHE PALHOHATBHBIX 4 HYJIEBBIM MOKa3aTeieM, CTENIEHH C LeIbIM
npobeit. Bo3Benenue pannoHaabHOM OTPpHULATEIBHBIM ITOKA3aTCIIEM,

JpoGH B CTENEHb CTaHJIaPTHOT'O BUJA YUCIIa, OOpaTHOMN
MPOMOPLIMOHAIEHOCTH;

6 ToxmecTBeHHBICTTPEOOPA30BAHUSIPALINO 7 ceolicmea: OCHOBHOE CBOICTRO
HaJIbHBIXBLIPAXKCHIH paLMOHAIBHOMN IpoOH, CBOWCTBA CTEHNEHH C
Kourpomsraspabora Ne 2 1 | UeJBbIM MOKa3aTeneM, ypaBHEHUH, HyHKIUH

k.
7 PaBHOCWITBHBIE YpaBHEHHUS. 3 y=—;
PanmonaneHble ypaBHEHUS n
npasuia: CIOKEHUs, BEBIMUTAHWS,

8 CreneHs ¢ eIbIM OTPUIATEIEHBIM 4 YMHOYEHHs, JIeIeHnst Apo0eil, BO3BEACHNS
HOKASSTCICHM IpoOH B CTENCHB; YCIOBHE PABEHCTBA APOOH

9 CBoIICTBa CTENEHH C LENIBIM 5 HYJIIO.

HOKa3aTeNeM /Jloka3zvleamsb CBOICTBA CTENEHU C LIEJIBIM
MOKa3aTeJIeM.

10 K s 4 0 rpadu4ecKuii METOT peIIeHus

®Oyuknus Y = — u eé rpaduk nuceiedms rp AP
X YPaBHEHUU C OJTHOM MEPEMEHHOM.
KontponbHaspadora Ne 3 1 IIpumensimv OCHOBHOE CBOMCTBO

panMoHaIBHOM IpoOu JUIsl COKpaIeHUs

u nipeoOpazoBanus npodei. [IpuBoauTh
Ipodu kK HOBOMY (00IIeMy) 3HaMEHATEITIO.
Haxomuts cymmy, pasHOCTh, IPOU3BEIEHUE
Y 9acTHOE apoOeit. BEImomHATh
TOXKJIECTBEHHBIE MPeoOpa3oBaHuUs
paIMOHATBHBIX BRIPAKCHUU.

Pewamys ypaBHEHUs ¢ IEpeMEHHOM B
3HaMEeHaTeNe JpoOH.

Ilpumensims CBOWCTBA CTEIIEHU C LIETBIM
MOKa3aTeseM Ui peodpa3oBaHms
BBIPQYKCHU.

3anucvleamp 4uClia B CTaHAAPTHOM BUJIE.
Buvinonnams noctpoenue u yTeHue rpaduxa

byHKIUYN Y = %




<
s Ko XapakTepucTHKa OCHOBHBIX BH/I0B
g8 Copaepxanue yayeOHOro
= = 1€CTB AeATe1bHOCTH YYCHUKA
S = MartepuaJa . .
T = 0 (Ha ypoBHe y4eOHBIX el CTBHI)
= 4acoB
I'nasa 2
KBaapaTHbie KOpHH. 25
JelicTBUTEILHBIE UM CJIA
11 | ®ynkuusa y = X% u eé rpadux 3 Onucvleams. TIOHATHE MHOXKECTBA,
. 3JIEMEHTa MHOXKECTBA, CIIOCOOBI 3a/IaHMs
12 | KBagpaTHbie KOpHU. AprUPMETUUECKUIN 3 ’ A
. MHO’KECTB; MHOKECTBO HATypaJIbHBIX
KBaJIpaTHbII KOPEHb
qrcesl, MHOXKECTBO II€JIbIX YHCEI,
13 MHOKECTBOH €TI0 3IEMEHTHI 2 MHO>XECTBO pallMOHAJIIbHBIX YHUCEI,
14 | Tommuoxectso. Onepanunna 2 MHO’KECTBO JIEHCTBUTENIBHBIX YHCEN U CBSI3U
MHOKECTBAMH MEXJly 3TUMHU YHCIIOBBIMU MHOKECTBAMU;
CBSI3b MKy OECKOHEUHBIMH JIECATUUHBIMU
15 Yuc1oBBIEMHOKECTBA IPOGSIMHU 1 PaLHOHATBHBIMI,
16 | CpoiicTBaapu@mMeTH4ecKoro 4 HppalnOHAIEHEIMH HUCIAMH.
KB IpaTHOTO KOPHSI Pacnosznasams panoHanbHbIE U
uppaluoHaibHble yncia. [Ipusoaurs
17 TO}K,I[GCTBGVHHBIG npeoOpa3oBaHus 5 NPUMepBI PALHOHATBHBIX YHCE H
BbIpAKCHHH, UPPALMOHATEHBIX YHCE].
COACpAKAIIHIX 3anucwviéams ¢ TOMONIBIO HOPMYJT CBOWCTBA
KBaJIpaTHRIC KOPHH JNEUCTBUU C JEHCTBUTEIbHBIMU YHUCIIAMU.
Dopmynuposams.
18 | dynkimms y = [x u eé rpaduk 3 onpeodenenus: KBaIpaTHOTO KOPHs U3 YHca,
apu(METUYECKOT0 KBaJPAaTHOTO KOPHS U3
Kontponbnaspadora Ne 4 1

9rcia, PaBHBIX MHOXKECTB, IOJIMHOYKECTBA,
HepeceyeHmsi MHOKECTB, 00bEIMHEHUS
MHOYECTB;

ceoticmea: GPyHKIUM Y = X?,
apu(METUYECKOr0 KBaJJpaTHOI'O KOPHS,
byHKIHHN Y = Jx.

Jokazvieamsb CBOWCTBA apH(PMETHIECKOTO
KBaJ[paTHOTO KOPHSI.

Cmpoump rpadpuxu QyHKIMi Y = X2 u

y=+x.

[TpuMeHSTH MOHATHE apUPMETUIECKOTO
KBaJIpaTHOT'O KOPHS [UIsl BBIYMCIICHUS
3HAYEHUN BBIPAXKCHUM.

Ynpowamoe Bepaxenus. Pemars
ypaBHeHMs1. CpaBHUBATH 3HAYCHUS
BbIpakeHUH. BbIOAHATH MpeoOpa3oBaHue
BBIPA’KCHU C IPUMEHEHUEM BBIHECEHMUS
MHOJKHTEISI U3-T10]] 3HaKa KOPHs, BHECCHUE
MHOJKUTEIS 110 3HaK KOPHS. BBINOIHATS
0CBOOOK/ICHHE OT HPPALMNOHATIBHOCTH B
3HaMeHarese ApoOH, aHAJIN3 COOTHOIIEHUIN
MEX]ly YUCJIIOBBIMU MHOXECTBAMH U UX
3JIEMEHTaMU




<
s Ko XapakTepucTHKa OCHOBHBIX BH/I0B
g8 Copaepxanue yayeOHOro 4ecTB
z = —— AeATEILHOCTH yieHHKa
T = 0 (Ha ypoBHe y4eOHBIX el CTBHI)
= 4acos
I'naga 3 26
KBanparHbie ypaBHeHust
19 | KBagpatHsle ypaBHeHUs. Perenne 3 Pacnosznaéams 1 npUBOANTH IPUMEPHI
HENOJIHBIX KBAaJPAaTHBIX YPaBHEHUN KBaJIpaTHBIX YPaBHEHUN pa3IMUHbIX BUJOB
20 | dopmyma koprei kBagpaTHOrO 4 (MOJHBIX, HETIOIHBIX, NPUBEIEHHBIX),
ypaBHeHTS KBaJJPaTHBIX TPEXUJICHOB.
Onucwieams B 00111IEM BUJIE PELICHUE
21 | Teopema Buera 3 HETIOJIHBIX KBA/IPAaTHBIX YPaBHEHUM.
KonTtponsHaspabora Ne 5 1 | Popmynuposams:
onpeoeneHus: ypaBHEHUs TIEPBOM CTETEHH,
22 | KBagpaTHEIATPEXWICH 3 KBaJpaTHOI'0 YpaBHEHUs; KBAJPATHOIO
23 | Pewenne ypaBHeHHii, KOTOPbIE 5 TpEXUJIeHA, TMCKPUMUHAHTA KBaJPaTHOI'O
CBOJATCA K KBaJPaTHBIM YPABHEHUAM YPaBHCHHA )
1 KBaJIpaTHOTO TPEXUIEHA, KOPHS
24 | PanmoHanbHbIe ypaBHEHUS KaK 6 | kpampatHOTO TpEXUIEHA; GUKBAIPATHOTO
MaTEMaTH1ECKHE MOJIEIIH PEAlIbHBIX ypaBHEHHS;
CUTyau c60licmea KBaPaTHOTO TPEXUIIEHA;
KonTponbHaspabora Ne 6 1 meopemy Bueta u 00paTHyIo el Teopemy.
3anucvieamsb 1 OKa3bIBaTh GOPMYITY
KOpHEW KBaJIpaTHOI'O ypaBHEHUS.
HccnenoBarh KOIMYECTBO KOPHEN
KBaJpaTHOT'O YPaBHEHUS B 3aBUCIMOCTH OT
3HaKa ero JUCKPUMHUHAHTA.
/Jlokazvieams meopemoi: Buera (mpsimyto u
00paTHY0), 0 pa3iI0kKEeHNU KBaAPaTHOTO
TpEXUJICHA HA MHOYKUTEIH, O CBOMCTBE
KBaJIpaTHOTO TPEXUJIEHa C OTPULIATEIbHBIM
JUCKPUMHHAHTOM.
Onucvieams Ha IPUMEPAX METO]] 3aMEHBI
IIEPEMEHHOM IS PEIICHHS YPAaBHEHMUIA.
Haxooums xopHU KBaJIpaTHBIX YPAaBHEHHI
pa3nnuHbIX BUJOB. [IpuMeHsTh Teopemy
Buera u oOpatHyto eif Teopemy. BrimomHATH
pas3yioKeHUe KBaIpaTHOrO TPEXUIEHA Ha
MHOXHTENHU. HaxoquTh KOpHU ypaBHEHUH,
KOTOpBIE CBOJAATCS K KBaJAPAaTHBIM.
CocraBisTh KBaJpaTHbIC YPABHEHUS U
YPaBHEHHs, CBOAALMECS K KBaPATHBIM,
SBJIAIOIINECS MATEMATUYECKUMHU MOJIEIIIMU
peanbHBIX CUTYaLNI
IToBTOpEHUE
U CHCTEeMATH3ALHA 7
y4e0HOro marepuaJia
YnpakHeHus A1 NOBTOPEHMsI Kypca § Kiacca 6
KonrponsHaspabora Ne 7 1




TeMaTn4eckoe IJIAHUPOBaHUE.

9 kiIace

=)
= 3 Conepsanne yueBHoro XapakTepuCcTHKA OCHOBHBIX BH/IOB
= MaTepnana KomuecTro AesITEJILHOCTH y4eHuKa
= = 4aACOB (Ha ypoBHe y4eOHBIX el CTBHI)

=

I'naea 1 20
HepaBeHncTBa

1 YucnoBbleHEpaBEHCTBA 3 Pacnosznaeams 1 npUBOANTH IPUMEPHI

5 OCHOBHEIC CBOIiCTBA 5 HHCIIOBLIX HEPABEHCTB, HEPABEHCTB C
UHCIIOBBIXHEPABEHCTE MEPEMEHHBIMH, JTHHEHHEIX HEPABEHCTB ©

OJIHOM NepeMEeHHOM, IBOMHBIX HEPABEHCTB.

3 CroxeHue u YMHOKCHHE 3 @opMyﬂupogamb;

HHUCJIOBBIX HCPABCHCTB. onpeodenerus: CPAaBHEHUS JIBYX YUCET,
OuennBanue 3HaYCHUS peLIeHUsT HEPABEHCTBA C OJTHOM IIEPEMEHHOM,
BBIPKECHUS PaBHOCWIBHBIX HEPABEHCTB, PEIICHUS

4 Hepasencraac 1 CUCTEMBI HEPABEHCTB C OJJHOW NIEPEMEHHOI,
OTHOMTIEPEMEHHO O6J12vlCTI/I OTIpEJICIICHUS BBIPAKCHHUS,

C601ICcMea YNCIIOBBIX HEPABEHCTB, CII0KEHUS U

5 Perenne HepaBeHCTB ¢ 5 YMHOKEHHS YACIIOBBIX HEPABEHCTB
OJTHOH IIePEMEHHOM. Jlokazvieams. CBONCTBA YUCIIOBBIX
HncnoBble IPOMEKYTKH HEPABEHCTB, TEOPEMBI O CIOKEHUU U

6 CrcTeMEl TMHERHBIX 5 YMHO>KEHUH YUCIIOBBIX HEPABEHCTB.
HEPABEHCTB C OHOI Pewamw nuHeliHbIe HEPABEHCTBA.
nepeMenHoi 3anuceIBaTh pelIeHUs] HEPABEHCTB U X

CHCTEM B BHJIC YUCIIOBBIX IPOMEKYTKOB,
Konrposbuas padora Ne 1 1 00bEIMHEHHS, IEPECEUECHUS TUCTOBBIX
MIPOMEXYTKOB. Perniats cucteMy HEpaBeHCTB ¢
oJHOH nepeMeHHOoN. O1leHNBaTh 3HAUCHHE
BbIpakeHUs. M300pakaTh Ha KOOPAMHATHOU
MpsIMOY 3aJJaHHbIE HEPABEHCTBAMU YK CIIOBBIE
IIPOMEKYTKU
I'naga 2 38
Keaaparnunas pyHkuus

7 IToBTOpEHME U pacmupeHue 3 Onucvlieams OHATHE (YHKIMU KaK IpaBUIa,
CBelIeHHUH 0 PyHKIIUN YCTaHABJIMBAIOLIETO CBS3b MEKIY

8 CBoiicTsa dyHKIH 3 3JIEMEHTaMHU JIBYX MHOXECTB.

Dopmynuposamu:

9 Kak nocrpouts rpaduk 3 onpeodenenus: Hynsl QYHKUNHU; IPOMEKYTKOB
bynkum y = Kkf(x), eciu 3HAKOTIOCTOSTHCTBA (DYHKINH; (DYHKITHH,
U3BECTEH IpapuK QyHKIUH Bo3pacTatoieii (yObIBaroIIe) Ha MHOXKECTBE;
y =1(x) KBaJpaTUYHON (PYHKIIMU; KBaJPATHOTO

10 | Kak nmoctpouts rpaduxu 4 HCpaBCHCTEA, .
bymximii y = f(x) + b ceoticmea KBaJlpaTUYHON QyHKIMH; §
uy = f(x + &), ecru u3BecTEH npaeuaa OCTPOCHUS l“pa(pI:IKOB byHKIHMI C
rpaduk bymkimmn y = f(X) MOMOIIIBIO TTpeoOpa3oBanmii Buaa f(x) —

f(X)+a;

11 | KBagpatuunas ¢pyHKIIus, €€ 6 f(x) — fix + a); f(x) — kf(x).
rpaduK 1 cBOicTBa




Homep
naparpadga

Coaep:xanue y4eOHOT 0

XapaKkTeprcTHKA OCHOBHBIX BH/I0B

MaTepuaa KoImuecTBo AesITEILHOCTH y4eHHKa
9ACOR (Ha ypoBHe y4eOHBbIX JeiCTBH)
KonTponpHaspabora Ne 2 1 Cmpoums Tpaduku GyHKIUN C TOMOIIBIO

12 | Pemenue KBapaTHBIX 6 npeo6pa3OBaH1/.n71 suna f(X) — f(x)+ a;
HEPABCHCTB f(x) — fix + a); f(xX) — Kkf(x). §

Cmpoumbs TpadyK KBaAPaTUIHON (YHKIUH.
13 CucreMsl ypaBHeHI/Iﬁ C IByMs 6 ITo rpaq)pncy KBaI[paTH‘IHOﬁ Q)yHKHI/II/I
NCPEMCHHBIMHI ONUCHIBATh €€ CBOMCTBA.
14 | Pemenue 3a1a4 ¢ IOMOIIBIO 5 Onucvlgams CXEMaTUYHOE PACIIONIOKEHHE
CHCTEM ypaBHeHHii BTOPOii napaboITbl OTHOCHTEIBHO OCH a0CIHCC B
CTEeIeHH 3aBUCHMOCTH OT 3HaKa CTapuiero
KO3 pHIMEeHTa U AUCKPUMHHAHTA

KontpomsHaspabora Ne 3 1 COOTBETCTBYIOLIETO KBAAPATHOT'O TPEXWIECHA.
Pewamys xBanpaTHbIE HEPABEHCTBA,
UCIOJIb3Ys CXEMY PACHOJIOKEHUS MapadoIIbl
OTHOCHUTEIILHO OcH adcIucce.
Onucvieams TpaQUUECKUIA METO PEIICHUS
CUCTEMBI IBYyX YPaBHEHHH C ABYMS
MIEPEMEHHBIMH, METO/I TOJICTAHOBKU M METO/]
CITO’KEHHUSI TSI PEIICHUST CHCTEMBI JIBYX
ypaBHEHUH C IByMS IEPEMEHHBIMU, OJTHO U3
KOTOPBIX HE SBISETCS JTMHEHHBIM.
Pewamb TeKCTOBBIE 3a/1a41, B KOTOPBIX
CUCTEeMa JIByX YpaBHEHUH C IByMs
MIEPEMEHHBIMH SIBIISIETCS MaTeMaTHUeCKON
MO/JIENbI0 pPeabHOro Mpolecca,
Y UHTEPIIPETUPOBATH PE3YNbTAT PELUICHUS
CHCTEMBI

I'naea 3
DJIeMeHThI IPHUMEPHOMH 20
MaTeMaTHKHU
15 | Maremaruueckoe 3 IIpusooumuv npumepuol:
MOJIETUPOBAHHE MaTeMaTHYECKUX MOJIeNeil pealbHbIX
16 [IporieHTHBIEpACUETHI 3 CHTyaHHﬁ_;, TIpMITIaIHBIX 3a/1ad,

NpUOIMKEHHBIX BETMYHH; UCIIOJIb30BAHUS

17 | IlpuOnu>k€HHbIE BHIYNCIEHUS 2 KOMOMHATOPHBIX MPABUIJI CYMMBI U

18 | OcHoBHbIe MpaBma 3 MIPOU3BEICHNUS; CITyYaHBIX COOBITHIA,
KOMGHHATOPUKH BKJIIOYAsi JOCTOBEPHBIE U HEBO3MOXKHBIE

COOBITHSI; OTIBITOB C PABHOBEPOSTHBIMU

19 Yacrora u BEpOATHOCTH 2 HUCXOJAMU; MIPEACTABIEHUS CTATUCTUIECKUX
CIy4aifHOr0 COOBITHsI JAHHBIX B BHUJIE TaOIHII, Uarpamm, rpadukos;

20 | Kimaccnueckoe 3 UCIOJIb30BAHUS BEPOSITHOCTHBIX CBOMCTB
ONPEEICHUEBEPOSITHOCTH OKpYKaIOIIHUX ABJICHHUH.

Dopmynuposamsw.

21 | Hauanbnbie ceneHus 3 onpedenenus: abCOMOTHON MOrPEITHOCTH,

O CTaTHCTHKE OTHOCHUTENILHOM MOrPEIIHOCTH, JOCTOBEPHOTO
Kontponbnas padora Ne 4 1 COOBITHS, HEBO3MOYKHOTO COOBITHS;




Homep
naparpadga

Coaep:xanue y4eOHOT 0
MaTepHaJa

KoanuecTtBoO
4yacoB

XapaKkTepucTHKA OCHOBHBIX BH/10B
NAeATeTbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBbIX JeiCTBH)

KJIACCUYECKOE ONpe/IeNICHHE BEPOSTHOCTH;
npasuia; KOMOWHATOPHOE MPABHIIO CYMMBI,
KOMOMHATOPHOE MPABUIIO IPOU3BEACHUS.
Onucvlgams 3TaNbl peIIeHUs TPUKIATHON
3aJ1aui.

IosicHATH U 3anUCBIBATh (POPMYITY CIOXKHBIX
poLeHTOB. [IpOBOAUTH MPOLIEHTHBIE PACYETHI
C UCTMIOJIb30BAHUEM CIIOKHBIX MTPOICHTOB.
Haxooums TOUHOCTH IPUOTUKEHUS 110
TabauIe NpuOIMKEHHBIX 3HAUCHHH
BeIMYUHBI. VICNOIh30BaTh pa3nuvHbie (POPMBI
3aMuCcH NPUOIMKEHHOTO 3HAYCHUS] BETUUUHBI.
OnenuBate NpUOIIKEHHOE 3HAUCHHE
BEJIMYUHBI.

I1po6ooums OTBITHI CO CITYYaHBIMA
ucxonami. ITosicHATH 1 3amuckIBaTh GOpMYITy
HAXOXKJCHUS YaCTOTHI CITy4aifHOT'O COOBITHSL.
OmnwuchIBaTh CTATUCTHYECKYIO OIIEHKY
BEPOSATHOCTH CITy4alHOTO COOBITHS.
HaxoauTh BepoOSATHOCTB CITy4aifHOrO COOBITHS
B OIIBITAaX C PABHOBEPOSITHBIMH UCXOJIAMH.
Onucvléams 3Talbl CTATUCTUYECKOTO
uccnenoBanust. OpopmisATe HHPOPMAIUIO B
BuJe Tabnui 1 auarpamm. M3Biexarb
WH(POPMAITHIO U3 TAOJIUII U TUATPAMM.
HaxoauTp ¥ pUBOJUTH IPUMEPHI
WCTIOJIb30BAHNUS CTATUCTUYECKUX
XapaKTePUCTUK COBOKYITHOCTH JaHHBIX:
cpeHee 3HaueHue, MoJia, pa3Max, MeJraHa
BBIOOPKH

TI'naea 4
Yuciaosobie
MOCJIeI0BATEILHOCTH

17

22

YucnoBble
OCJIEN0BATEILHOCTHA

23

Apugpmernueckas
nporpeccus

24

CymMma N mepBhIX YICHOB
apudmeTnIecKoi mporpeccuu

25

['eomeTpuyeckast mporpeccus

26

CymMma N nepBbIX WIEHOB
reOMEeTPUYECKON Mporpeccun

IIpugooums npumepwi:
IIOCJIEZI0BATENBHOCTEN; YUNCIIOBBIX
IIOCJIEI0BATEIIbHOCTEN, B YaCTHOCTH
aprupMETHIECKON U TEOMETPUIECKOM
IIPOrPECCUI; UCIIOJIB30BAHUS
IIOCJIEI0OBATEIIbHOCTEN B PEAIbHOM KU3HH;
3a/1a4, B KOTOPBIX PACCMaTPUBAIOTCSI CYMMBI C
OECKOHEYHBIM YHCIIOM CJIaraeMbiX.
Onucviéams. IOHSATHUE N1OCIIE0BATEIBHOCTH,
YJieHa M0CJe10BaTeIbHOCTH, CIIOCOOBI




Coaep:xanue y4eOHOT 0

Homep
naparpadga

XapaKkTeprcTHKA OCHOBHBIX BH/I0B

MaTepuaa KoImaecTso AesITEILHOCTH y4eHHKa
9ACOR (Ha ypoBHe y4eOHBbIX JeiCTBH)
27 | Cymma OecKOHEYHOM 2 3aJJaHus T0CIIE10BATENBHOCTH.
reOMETPHUECKON TIPOTPECCHUH, Buvruucnsams 4neHsl 1ocae10BaTeIbHOCTH,
y KoTopo#t | q| <1 3alaHHOM (HOPMYJION N-TO YIeHa WK
€KYPpPEHTHO.
KonrponsHnaspadora Ne 5 1 PEKYPP
Dopmynuposams.
onpeoenenus. apuPMETHIECKON TPOTPECCHH,
reOMETPUUECKON IPOTPECCUH;
CB01cM6a YIIEHOB TEOMETPUIECKON 1
apru(pMETHIECKON TTPOTPECCHIA.
3aoasame apudmMeTHUECKYIO U
Te€OMETPHUECKYIO TPOTPECCUU PEKYPPEHTHO.
3anucvieamsv 1 nosicuames HOpMyIbl OOLIETO
qJieHa apu(PMETUIESCKON U TEOMETPUICCKOM
IIPOTPECCUM.
3anucvieams 1 0okazvieams: HOPMYIIbI
CYMMBI N TIEPBBIX YWICHOB apu(METUYECKON 1
reoOMeTpUYECKON nporpeccuii; Gopmyisl,
BBIpXKAIOIINE CBONCTBA YJICHOB
apu(pMETUYECKON U T€OMETPUIECKOM
IIPOTPECCUN.
Buviuuciams cymmy O€CKOHEUHOM
reOMeTPHUECKON IPOTPecCuu, y KOTOpOH | q |
< 1. IlpencraBnatb O€CKOHEUHBIC
nepuorueckrue Apoou B BUIE
OOBIKHOBEHHBIX
IToBTOpEHHE
U CHCTEeMATH3ALNA 7
Y4e0HOro MaTepHuaJa
YnpaxHeHus UTs TOBTOPEHUS Kypca 6
9 kiacca
KonTponbHas padota Ne 6 1
PyxoBogutens [LIM
yROBOAUTEN O 3amectuTensb nupekropa mo YBP
/Bynarenkas C.II.

[Tporokon HIMO Nel

ot 28.08.2024 rona

I'ynuenko H.A.

IIporoxon MC Nel
ot 29.08.2024 rona







	РАБОЧАЯ  ПРОГРАММА
	Содержание обучения
	7-9 классов
	Алгебраические выражения
	Выражение с переменными. Значение выражения с переменными. Допустимые значение переменных. Тождество. Тождественные преобразования алгебраических выражений. Доказательство тождеств.
	Степень с натуральным показателем и её свойства. Одночлены. Одночлен стандартного вида. Степень одночлена. Многочлены. Многочлен стандартного вида. Степень многочлена. Сложение, вычитание и умножение многочленов. Формулы сокращенного умножения: квадра...
	Рациональные выражения. Целые выражения. Дробные выражения. Рациональная дробь. Основное свойство рациональной дроби. Сложение, вычитание, умножение и деление рациональных дробей. Возведение рациональной дроби в степень. Тождественные преобразования р...
	Квадратные корни. Арифметический квадратный корень и его свойства. Тождественные преобразования выражений, содержащих квадратные корни.
	Уравнения
	Неравенства
	Числовые неравенства  и их свойства. Сложение и умножение числовых неравенств. Оценивание значения выражения. Неравенство с одной переменной. Равносильные неравенства. Числовые промежутки. Линейные и квадратные неравенства с одной переменной. Системы ...
	Числовые множества
	Функции
	Числовые функции
	Функциональные зависимости между величинами. Понятие функции. Функция как математическая модель реального процесса. Область определения и область значения функции. Способы задания функции. График функции. Построение графиков функций с помощью преобраз...
	Линейная функция, обратная пропорциональность, квадратичная функция, функция y=,𝑥., их свойства и графики.
	Числовые последовательности
	Элементы прикладной математики
	Математическое моделирование. Процентные расчёты. Формула сложных процентов. Приближённые вычисления. Абсолютная и относительная погрешности. Основные правила комбинаторики. Частота и вероятность случайного события. Классическое определение вероятност...
	Алгебра в историческом развитии
	Зарождение алгебры, книга о восстановлении и противопоставлении Мухаммеда аль – Хорезми. История формирования математического языка. Как зародилась идея координат. Открытие иррациональности. Из истории возникновения формул для решения уравнений 3-й и ...
	Л.Ф. Магницкий. П.Л. Чебышев. Н.И. Лобачевский. В.Я. Буняковский. А.Н. Колмогоров. Ф. Виет. П. Ферма. Р. Декарт. Н. Тарталья. Д. Кардано. Н. Абель. Б. Паскаль. Л. Пизанский. К. Гаусс.
	Решать задачи, связанные с числовыми последовательностями, в том числе задачи из реальной жизни (с использованием калькулятора, цифровых технологий

