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NMPEAUCIIOBHUE

OOyueHHe MaTeMaTHKE SBIACTCS BAXKHEHMIICH COCTABISAIOMICH OCHOBHOTO OOIIEro
00pa3oBaHUsl U MPU3BAHO PaA3BUBATH JIOTMUYECKOE MBIIIJICHUE U MATEMATUYECKYIO HMHTYHIUIO
yYamuxcs. YCBOCHHBIE B Kypce MAaTeMAaTHKW OCHOBHOM IIKOJIBI 3HAHUS U CIIOCOOBI JACHCTBUI
00€ecCIeurBaOT OBJAJACHUE YYalIUMHUCA YMEHUSMH B PEUICHUU Pa3IUYHBIX MPAKTUYECKUX U
MEXITPEJIMETHBIX 33J1a4 B TIOBCEHEBHOM JKU3HHU.

[TpakTHdeckass 3HAYMMOCTh IIKOJIBHOTO Kypca anreOpsl 0oO0ycioBIeHa TeM, 4YTO &
00BEKTOM SIBIISIFOTCS KOJMYCCTBEHHBIC OTHOIIEHUS JEWCTBUTEIBHOIO MHpAa. MaremaTtudeckas
MOJATOTOBKA HEOOXOoJMMa Ui TIOHMMAHHUS TPHHIMIIOB YCTPOHCTBA H  HMCHOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPHUATHS HAYYHBIX U TEXHUYECKUX MOHATHA W Hach. Maremaruka
SBJISIETCS SI3BIKOM HAayKd M TeXHUKU. C €€ MOMOIIbI0 MOJETUPYIOTCS U M3YYalOTCs SBJICHUS U
MIPOIIECCHI, IPOUCXOSIINE B IPUPO/IL.

Y4eOubie mocobust mo anredbpe mis 7—9 kimaccoB Mepsnsika A. T'., Ilomonckoro B. b.,
Sxupa M. C. Bxogat B YMK no maremaruke mist 5—11 kmaccoB. B yueOHO-MeToMuecKuit
KOMIUTEKT «Maremaruka. Anredpa» aist 7 — 9 kiraccoB 6a30BOro ypoBHS BXOJISAT:

v ydebHOe mocoOume «Marematuka. Anredpa. 7 Kiacc» B OyMaXKHOW W DIEKTPOHHOMN
dopmax;

v ydebHOe mocoOue «Marematuka. Anredpa. 8 kmacc» B OyMaXKHOW W DIEKTPOHHON
dopmax;

v ydebHOe mocoOume «Marematuka. Anredpa. 9 kmacc» B OyMaKHOW W DIEKTPOHHOMN
dopmax;

v METOIMYECKOE MOCOOHeE JUTs YIUTEIIS.

Anrebpa SBIIICTCS OJHUM M3 OTIOPHBIX IPEIMETOB OCHOBHOM IIKOJIBI: OHA 00ECTICYNBACT
W3YyYeHUEe PYTHX IUCHUIUIMH. B mepByro odepens 3TO OTHOCHTCA K IMpeIMeTaM eCTECTBEHHO-
HAyYHOT'O IMKJIA, B YAaCTHOCTH K (u3uKe. Pa3BUTHE JOTMYECKOTO MBINUICHHUS YYAIIUXCS TPU
oOydeHuu anredpe crocoOCTBYET YCBOSCHUIO MPEIMETOB T'YMaHUTapHOTO nukia. [Ipaktuyeckue
YMEHUST W HaBBIKM  aireOpandeckoro xapakTepa HEOOXOIHWMBI JJisi  TPYIAOBOM U
po¢eCCHOHAIBHON MTOATOTOBKH ITKOJIBHUKOB.

TpeOyst OT ywammxcsi YMCTBEHHBIX W BOJIEBBIX YCHJIMH, KOHIEHTpAIlMd BHUMAaHMSI,
AKTUBHOCTH PAa3BUTOTO BOOOpa)keHHsl, airedpa pa3BUBAaeT HPABCTBEHHBIE YEPTHl JIMYHOCTHU
(HACTOWYMBOCTh, IIEJIEYCTPEMJIEHHOCTh, TBOPYECKYI0 aKTHUBHOCTh, CaMOCTOSITEIIbHOCTb,
OTBETCTBEHHOCTb, TPYAOTIOOME, MTUCHUIUIMHY W KPUTHYHOCTh MBIIIJICHUSI) U yMEHHE
apryMEHTHPOBAHHO OTCTAaWBaTh CBOM B3IJISABI M YOSKICHMS, & TAKKE CIIOCOOHOCTh MTPUHUMATH
CaMOCTOSITEIIbHbIE PEIICHHUS.

N3ydenue anredpbl no3BoiseT GOpMUPOBATH YMEHUS M HAaBBIKHM YMCTBEHHOI'O Tpyla —
TUTAHUPOBAHKUE CBOEH paboOThI, MOUCK PAIMOHANBHBIX MyTeH €€ BBIMOTHEHHS, KPUTUYECKYIO
OIICHKY pe3yJbTaToB. B mporiecce uzydeHus anreOpbl NIKOJIBHUKNA yYaTCsl U3j1aratb CBOM MBICIH
SCHO W HCYEPIIbIBAIOIIE, JAKOHHYHO U EMKO, MPUOOPETAIOT HABBIKM YETKOTO, aKKypaTHOTO U
TPaMOTHOTO BBITTOJTHEHUSI MAaTEMATUUECKUX 3aIHICEH.

Baxneiimeld 3amaueil MIKONBHOTO Kypca anreOpbl SBISETCS Pa3BUTHE JIOTHYECKOTO
MbIUieHus ydamuxcsi. CamMu O0OBEKThI MaTEMaTUYECKMX YMO3AaKIIOUEHUW W TPUHSITHIC B
anredpe mpaBuiia UX KOHCTPYHUPOBAHUS CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHI 000CHOBBIBATH
U JIOKa3bIBaTh CYXJCHUS, IPUBOAUTH YETKHE ONIPEICTICHNUS, PA3BUBAIOT JIOTHUECKYIO HHTYHIIHIO,
KpaTKO U HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUHN U y4yaT UX MPUMEHEHHIO.
Tem campiM anrebpa 3aHMMaeT OJHO U3 BEIYIMMX MeCT B (OPMHPOBAHUHM HAYYHO-
TEOPETHUYECKOTO MBIIUICHHS IIKOJIBHUKOB. PacKpbiBas BHYTPEHHIOIO TAPMOHHUIO MAaTE€MaTHKH,
dbopMupyst TOHUMaHUE KPACOTHI U U3SIIECTBA MATEMAaTHIECKUX PACCYKICHUH, anredpa BHOCUT
3HAUYMUTENIbHBIN BKJIAJl B 3CTETUYECKOE BOCIIUTAHUE yUaIUXCSl.



HEJIN U3YYEHUSA VYEBHOI'O KYPCA

AnreOpa sIBIISIeTCSl OMHUM M3 OIOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHAa 00ECIEeYHMBACT
HU3YUCHUC APYIUuX AUCHUIIIMH, KaK €CTCCTBCHHOHAYYHOI'O, TAK WU T'YMAHHUTAPHOI'0 IHUKIIOB, eé
OCBOCHHE HEOOXOIUMO ISl IPOJOJDKEHHsT 00pa30BaHMs M B OBCEIHEBHOI ku3Hu. PazButue y
00y4aroluXcsl Hay4YHbIX IPEACTABICHUN O MPOUCXOXKJIEHUU M CYIIHOCTH aIredpanvyecKux
a0cTpakIyii, Crioco0e OTpayKeHUs] MaTEMAaTUYECKON HAayKOil SIBICHUI M MPOLIECCOB B IIPHPOJE U
o0IleCTBE, POJIM MATEeMaTHYECKOTO MOJICIIMPOBAHUS B HAyYHOM II03HAHWU M B IPAKTUKE
croco0CTBYeT (GOPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHS U KAYECTB MBIIIICHHS, HEOOXOIMMBIX
JUTSL aJanTallii B COBPEMEHHOM IIH(PPOBOM OOIIECTBE.

W3yuyenne anreOpbl E€CTECTBEHHBIM 00pa3oM 00ECHEeYMBAeT pa3BUTHE YMEHHS
HaOJr0aTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOMW JICWCTBHSI M BBIBOIBI, (hOPMYIHUpPOBATH
yrBepxaeHus. OCBOGHHE Kypca ainreOpbl 00eCleYMBACT PAa3BHTUE JIOTHYSCKOTO MBIIILICHHSI
OOyYarOIMXCs: OHM HCIOJB3YIOT ACAYKTUBHBIC M WHIYKTHBHBIC PAcCyXICHHUs, 0000LIeHHE U
KOHKpeTH3aluio, abcTtparupoBanne u  aHanoruto. OOyueHwe anrebpe mpeamnosaraer
3HAYUTENIBHBIA ~ 00BEM  CAMOCTOSITENIHOM  JESTENPHOCTH  OOYYaroUIMXCs,  HO3TOMY
CaMOCTOSITENIFHOE ~ PEIICHUE 3a/Ja4  CCTCCTBCHHBIM 00pa3oM  SIBISCTCS — peau3anueit
JeATeIBHOCTHOTO MPHHIIMIA O0YICHHUSI.

OCHOBHbBIE JIMHUU KYPCA

B crpykType mporpammbl yueOHOTo Kypca «Auredpa» OCHOBHOM MIKOJIBI OCHOBHOE
MECTO 3aHUMAIOT  COJEpPXKATEIIbHO-METOAMYECKUE JIMHUU: «Yucaa W BBIYUCICHUD;
«AnreOpanyeckue BhIpAXKECHHs»; «YpaBHEHUS U HepaBeHCTBay; «Dynkuum». Kaxnas u3 »Tux
COJIEpKaTeIbHO-METOUYECKHX JIMHUN Pa3BUBACTCS HA MPOTSKEHUM TPEX JIET U3Y4YEHHUs Kypca,
€CTECTBEHHBIM 00pa3oM MepervieTasch U B3aUMOJACHUCTBYS C APYTMMH €ro JMHUsAMU. B xome
U3Y4EHHUs Kypca 00ydaroluMcs IPUXOAUTCS JJIOTUYECKH PacCyKIaTh, UCIOIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIH SI3bIK.

B cBs3u ¢ 3THM 1LenecooOpa3HO BKIIOYUTH B MPOrPaMMy HEKOTOPHIE OCHOBBI JIOTHMKH,
IPOHM3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MaTEMaTUYECKOro 00pa30BaHUs M CIIOCOOCTBYOIME
OBJIAJICHUIO 00YYaIOIMMHUCA OCHOB YHUBEPCAIBHOI'O MaTEMaTHYECKOIO sI3bIKa. TakuM oOpazom,
MOYKHO YTBEp)KJaTh, YTO COJEP’KATEIbHONH M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Amnredpar
ABJIIETCS. €T0 MHTETPUPOBAHHBIN XapaKTep.

Copepxanne imHMU «YHYucaa W BBIYHUCICHUS» CIY)KUT OCHOBOW ISl JAJIbHEWUINETO
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET DPa3BUTHUIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS,
(GOpMHPOBAHUIO YMEHHsI MOJB30BaThCs AJTOPUTMAMM, a TaKKe MPUOOPETEHUIO MPAKTHYECKUX
HaBBIKOB, HEOOXO/IMMBIX JJI MOBCEIHEBHOM KW3HMU. Pa3BUTHE MOHATHUS O YMCIIE B OCHOBHOM
IIKOJE€ CBSI3aHO C pAlUOHAIBHBIMM M HUPPAlMOHAJIBHBIMU YMCIaMH, (opMUpOBaHHEM
MPEJICTAaBICHUN O IEHCTBUTEIILHOM YHCIIe. 3aBEpIIEHUE OCBOECHHUS YMCIOBOM JIMHUUA OTHECEHO K
CTapIIeMy 3BeHYy 0011ero oopa3oBaHusI.

Conepxkanne ABYX aireOpandeckux JUHUNH — «AnreOpandecKkue BBIPAKECHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHHIO Yy  OOydaroUIMXCs
MaTeMaTUYeCcKOro anmnapara, HEoOXOAMMOIo i pelIeHus 3ajad MaTeMaTHKH, CMEXHBIX
IOPEeIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3a7ay. B OCHOBHOHN mIKoje Y4eOHBIH MaTepHuan
TPYNOHUPYETCsT BOKPYT palMOHANbHBIX BbIpakeHUH. AsnreOpa JE€MOHCTPUPYET 3HAUYEHUE
MaTEMaTUKU KakK S3bIKa I IIOCTPOEHMS MaTeMAaTUYECKUX MOJEJIEH, ONMMCAHUS IPOLIECCOB U
SBJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHust anredpe BXOAAT TaKKe JajbHeilllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOro, B YacTHOCTH, JJIi OCBOEHHUS Kypca
uHpOpMaTUKH, ¥ OBJAJCHHE HABBIKAMH JCAYKTUBHBIX paccyxkiaeHui. I[IpeoOpasoBanue
CUMBOJBHBIX (OPM BHOCHT CBOM crneuupuyeckuid BKJIAJ B pPa3BUTHE BOOOpa)keHUS,
CIIOCOOHOCTEN K MaTeMAaTUYECKOMY TBOPYECTBY.



Conepxxkanne  GyHKIHOHATBHO-TpAa)UUECKOW JIMHUW  HAIEJIEHO Ha  TOJIYyYCHHE
IIKOJIbHUKAMHU 3HAHUHU 0 (PYHKIMAX KaK BaXKHEUIIeW MaTeMAaTHYECKON MOJETH ISl OTIMCAHUS U
MCCJICI0OBAaHMS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUH B Mpupojae U obmecTBe. M3ydyeHue 3Toro
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONB30BaTh pPAa3INYHBIC
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MAaTEMAaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, rpaduyuecKue.
OH BHOCHT BKJIAQ B (OPMUPOBAHWE TMPEACTABICHUA O pOJM MAaTeMaTUKH B Pa3BUTHU
UUBUJIN3AIUU U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CormacHo y4yeOHOMY IUIaHy B 7—9 Kiaccax HW3ydaercss y4eOHbBIH Kypc «Amredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE pazlienbl coieprkaHus: «Uucia U BBIYUCICHUSY,
«AnreOpanyeckue BHIpAKEHU», «Y paBHEHUSI U HEPABEHCTBaY», «DyHKIUN».

VYueOHbI M1aH Ha U3ydeHHe anreOpbl B 7—9 Kilaccax OTBOIUT HE MeHee 3 y4uyeOHBIX
4acoB B HEJENIO B TEUEHHUE KAXKJIOTO rojia 00y4eHHsl, BCEro 3a TPU rofa oOyuyeHuss — He MeHee
306 y4eOHBIX 4acoB.

COHEPXAHUE YUEBHOI'O KYPCA (IIO TOIAM OBYYEHUA)

7 Kjacc
Yucaa u epluucienus

PauuonanbHbIe YncIa

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIC, MEPEXOo OT OAHON (opMbl 3amucu Apodei K
npyroi. [loHsiTue paMoOHaIBLHOTO YKCIIA, 3alIMCh, CPABHEHUE, YIIOPAJOUYMBAHNUE PAllMOHATbHBIX
yucen. ApupmeTnueckue JeiCTBUS ¢ pallMOHAIbHBIMU 4YKMcIaMU. Pemienue 3a1ad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeJesieHUe, peoOdpa3oBaHUe BhIPAXKEHUH Ha
OCHOBE OIpe/IeNICHUS, 3aIIUCh OOJIBIINX YUCEIL.

IIponeHTsl, 3anuch NPOLIEHTOB B BUJIE APOOH U JpoOu B BUE MPOLEHTOB. Tpu OCHOBHBIE
3a/la4¥l Ha MPOLIEHTHI, PELICHHE 3a/1a4 U3 pealbHON MPAKTUKH.

IIpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YACEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasl MPONOPLMOHATIBHOCTH.
Anzebpauueckue evipasrcenus

[IepemeHHBIE, YNCIOBOE 3HAYECHHME BBIPAXKEHUS C IEPEMEHHOMU. J[OImyCcTUMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTHM MEXAY BeIMYMHAMH B  BHJE (OPMYJIBL.
Brruucnenus no ¢popmynam.

IIpeoOpa3oBanue OYKBEHHBIX BBIPAKECHHUH, TOKIECTBEHHO PaBHbIE BBIPAXKEHHs, MPaBUIIa
npeoOpa3oBaHus CyMM U MPOU3BEICHUM, MpaBuia pacKpbITHs CKOOOK M MPUBEIEHUS MOJOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

OpnowieHbl 1 MHOTrO4IeHbl. CTeneHb MHOrowIeHa. ClI0)KeHHE, BBIYMTAHUE, YMHOKEHUE
MHOroujeHOB. DopMynbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
@dopmysa pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHHe, KOPEHb ypaBHEHHMS, MpaBUiia Mpeodpa3oBaHusl YPaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHHME C OIHOW IEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO ypaBHEHUA,
pelieHue JIMHEWHBIX ypaBHeHHIl. CocTaBieHHE ypaBHEHHH MO YCIOBHUIO 3ajgaud. PenieHue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUM.



JluneliHoe ypaBHEHHE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cucrema NBYX JIMHEHHBIX
yYpaBHEHHMI ¢ JBYMs NEpeMEHHBIMHU. PemieHue cucteM ypaBHEHHH CIIOCOOOM IOACTAHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 337a4 € TIOMOIIB CUCTEM YPAaBHEHMII.

Koopounamut u cpagpuxu. @ynkyuu

Koopaunnata Toukn Ha mpsimMoil. YucinoBele nmpoMmexyTku. PaccrosHue mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox m Oy. Abcuucca u opauHaTta TOYKU Ha
KoopAnHATHON miockocT. [Ipumeps! rpadukos, 3agaHHbX (opmynamu. UYreHue rpadukoB
peabHbIX 3aBUCUMOCTEH.

[Monsarune ¢ynxuuu. I'padux ynxmum. CoiictBa Gynkuumii. Jluneiinas QyHxus, eé
rpapuk. I'padpux pyuximum Y = |x|. I'paduueckoe peleHne JTUHCHHBIX ypaBHEHHH M CHCTEM
JIMHEWHBIX YpaBHCHUH.

8 kiaacc
Yuciha u epluucieHus

KBagpatHbiit kopeHp u3 uucna. [loHstue o0 uppannoHaIbHOM uyHcie. JlecsaTuuHble
npUOIMKEHUST NPPALMOHANBHBIX unces. CBOMCTBA apupMETHUIECKUX KBAIPaTHBIX KOPHEH M MX
IpPUMEHEHHE K IpeoOpa30oBaHUIO YMCIIOBBIX BbIPaKEHUM M BbIUMCIECHUSAM. JlelicTBUTENbHBIC
YHCIIa.

Crenens ¢ nensIM 1okasaresiem U e€ coiictsa. CTaHgapTHas 3alluch YUCIa.

Anzeopauueckue evipasrcenus

KBanpatHbiii TpEXUIeH; pa3ioXKeHUe KBaJAPAaTHOTO TPEXWICHA Ha MHOKHTEIIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil apodu. CroxeHue,
BBIYUTAHUE, YMHOXXEHHE, JICJICHUE ajreOpanduecKux ApoOci. PaimroHanbHbIC BBIPAKECHUS U HX
npeoOpazoBaHue.

Ypaeueuu}l U HepaseHncmea

KBagpatHoe ypaBHeHue, (GopMmylia KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema Buera.
Pemenune ypaBHeHHMH, cBomAlMXCSd K JMHEMHBIM M KBaapaTHbIM. [lpocreiimme npoGHO-
paloHaIbHbIE YPaBHEHUS.

I'padnueckas nHTEpnpeTanysi ypaBHEHUN ¢ JBYMsI IEPEMEHHBIMH M CUCTEM JIMHEWHBIX
YPaBHEHUH C JOBYyMsI NepeMEeHHbIMU. [IpuMepbl pelieHns CUCTEM HEJIMHEWHBIX ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aau anreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M HX CBOWCTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHElHbIE HepaBEeHCTBA € OJHOM IepeMeHHOH. CHCTEMBbI
JIMHENHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

Dyukyuu

[Tonstue ¢pynknuu. O6nacTe onpeneneHnss 1 MHOXKECTBO 3HaueHui QyHkuuu. CrnocoOsl
3a1aHus QyHKIMH.

I'paduk ¢ynkuun. Yrenue cpoiictB QyHkumu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKLUH, OTpaXKaIOLINX pealbHbIe POIIECCHI.

OyHKIMH, ONMUCHIBAIOIINE MPAMYI0 U OOpaTHYIO MPONOPLUOHAIbHBIE 3aBUCUMOCTHU, UX
rpaduxn. Oyakmun Y = X%,y = X3,y = v/x, y = |x|. ['padudeckoe pemenne ypaBHEHH H CHCTEM
YpaBHEHUM.



9 kjacc
Yuciha u epluucieHus

JleficTBUTEILHbIE YHCJIA

ParmonanbHbie Ynciia, UPPAMOHAIBHBIC YMCIIa, KOHEYHbIE M OECKOHEUHBIE IeCATHYHBIC
npodu. MHOXKECTBO JEHCTBUTENIBHBIX 4YHCEN; JEHCTBUTENbHBIE YHUCIA KaK OECKOHEYHbIe
JECATUYHBIE TPOOH.

B3auMHO OJHO3HA4YHOE COOTBETCTBUE MEXKAY MHOXECTBOM JICHCTBUTEIBHBIX YHCEN U
KOOpAWHATHON npsAMoil. CpaBHEHHE ACHCTBUTEIBHBIX YHUCElN, apu(METHUECKue HCUCTBUS C
JEHCTBUTEIBHBIMY YU CIIAMHU.

N3mepenus, npudInkeHust, OeHKH

PazMepbl 0OBEKTOB OKpY’KAaIOIIEro MHUPA, JAJIUTEIBHOCTh IPOLIECCOB B OKPYXKArOIEM
MHUpe.

[TpubnnxEéHHOEe 3HAaYEHHE BEJIMYMHBI, TOYHOCTb NpuOIMkeHud. OKpyrieHue 4ucell.
IIpuknaka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

Ypaeuenuﬂ u Hepaeencmea

YpaBHeHus ¢ 0HO NepeMeHHOMH

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHU M, CBOAALIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemieHusi ypaBHEHUN TpeTbeld M 4YeTBEPTOM CTENeHen
pa310KEHUEM Ha MHOKHUTEIH.

Pemenne npoOHO-paliMOHANBHBIX YPaBHEHUH.

Pemrenne TeKCTOBBIX 3a/1a4 alreOpanyecKiuM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHUE ¢ IBYMs NEpPEMEHHBIMU U €ro rpaduk. PemieHue cucrteM OBYX JIMHEWHBIX
YpaBHEHUN € JByMsl INEpEMEHHbIMU. PelleHune cucrteMm [ByX YpaBHEHUH, OJIHO M3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOPOHl creneHu. I'paduueckas WHTepnpeTaus CUCTEMbl YPaBHEHUN ¢
JBYMsI [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 33124 aNreOpandeckuM CrIoCOOOM.

HepaBencrBa

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW NEpPEMEHHOW. PelleHue cucreM JIMHENMHBIX
HEpaBEHCTB ¢ OAHOW mepeMeHHOW. KBanmparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

Dyukyuu
KBagpatuunas ¢ynkuus, e€ rpagpuk u coiictBa. [lapaGona, KOOpAMHATHI BEPIIMHBI

napaboJIbl, 0Ch CAMMETPHUH TTapadoIIbL.

I'padukn Gpyrkmmii: y =kx,y =kx + b,y = k y=x% y=+/x,y = |x| u ux cBoiicraa.

X
Yucnoewvie nociedooeamenbiocmu

Onpenenenne u cnocodbl 3a1aHNS YHCJIOBBIX MOCIEA0BATEIBLHOCTEH

[TonsiTHE YMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHue MOCIEA0BATEIIbHOCTA PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudmernyeckasi M reoMeTpu4ecKasi PoOrpeccum

Apudmernueckas U reoMmerpuueckas —mporpeccur. Popmynsl  N-ro  4ieHa
apu(QMeTUYECKOl 1 TeOMETPUUECKON MPOTPECCHil, CyMMBbI IEPBBIX N UJICHOB.

N300pakeHne 4ieHOB apu(pMETHYECKOW M T€OMETPHUYECKOW MpOrpeccHil TOUKaMHu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHATbHBINA POCT. CII0KHBIE MPOLIEHTHI.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU
YYEBHOTI'O ITPEJJMETA «MATEMATHKA»

OcBoenue yuebHOTO Tmpenmera «MaTemMaTuka» oOOECIeYMBAaeT JOCTIDKEHHE Ha YpPOBHE
OCHOBHOTO 00111er0o 00pa3oBaHusl CIAEAYIOUINX JIMYHOCTHBIX, METAIIPEJAMETHBIX U MPEIMETHBIX
00pa30BaTENIbHBIX PE3YJIbTATOB:

JIMYHOCTHBLIE PE3VYJIbTATEI
JIMuyHOCTHBIE pPE3yNbTaThl OCBOCHHUS MporpamMMmbl ydeOHOoro mpenmera «MaTeMaTuKa
XapaKTEepU3yIOTCS:

IHaTpuoTHYecKkoe BOCIMTAHME:

MPOSIBIICHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCHMHUCKOM MaTeMaTHKH, IEHHOCTHBIM
OTHOUIEHUEM K JIOCTHKCHHUSIM POCCUHWCKUX MATEMAaTUKOB M POCCHUMCKOW MAaTeMaTUYECKOU
IIIKOJTBI, K UCIIOJIb30BAHUIO 3THX JOCTH)KCHHUI B IPYTUX HayKaX M MPUKIIATHBIX cepax.

I'paxxnaHckoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTHIO K BBIMOJIHEHUIO OOS3aHHOCTEW TpaKAaHWHA W pealu3allid ero Ipas,
IPEJCTaBICHUEM O MaTEMaTHYECKMX OCHOBAaX (DYHKUHMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp,
SBIICHUHM, TPOLEAYpP TpPa)xJaHCKOro oOIiiecTBa (BBHIOOPHI, OMPOCHl M Tp.); TOTOBHOCTBIO K
00CYXJIEHUIO 3THYECKUX IMPOOJIEM, CBA3AHHBIX C MPAKTHMUECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IMPUHLHUIIOB B J€ATEIBHOCTH YUYEHOTO.

TpyaoBoe BocnnuTaHue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHME€ B PEIICHUM MPAKTUYECKUX 3aJa4 MaTeMaTU4YeCKOU
HAINpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs HA MPOTHKECHUH BCEU
KHU3HU U1 YCHEITHON Npo(ecCHOHANBHOM AeSITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUII;
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHHEM HHIUBUAYAJIBHOW TpPAaeKTOPHUH O0Opa3oBaHUS W
KU3HEHHBIX IUIAHOB € Y4ETOM JIMUHBIX UHTEPECOB U OOILECTBEHHBIX OTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHHUe:

CIIOCOOHOCTBIO K AMOLMOHAILHOMY M 3CTETHYECKOMY BOCHPUATHIO MaTEMaTHUYECKUX OOBEKTOB,
3a/a4, pELIeHUM, pacCyX JCHUH; YMEHHIO BHAETh MaTeMaTHUYeCKUe 3aKOHOMEPHOCTH B
HCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHUSA:

OpHeHTaHHeﬁ B JCATCIBHOCTU Ha COBPEMCHHYIO CHUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHUA UYCJIIOBCKaA, IPUPOALI U O6HI€CTBa, IIOHMMaHHEM
MaTeMaTH4eCKOun HAaYKH KakK C(l)epbl YeJIOBEUYECKOM ACATCIIBHOCTH, OTaIlOB eé pa3sBuUTHUA U
SHAYUMOCTHU JJId Pa3BUTHA HUBUJIIM3AlUH; OBJIAJICHUCM A3BIKOM MAaTCMATHUKH U MaTeMaTH4IeCKOI
Ky.]'[LTypOfI Kak CpC€ACTBOM IIO3HAHUA MHpA; OBJIAJACHUCM HpOCTCfIIJ.IHMPI HaBbIKaMH
HCCHGHOB&TGHBCKOﬁ JCATCIIBHOCTH.

dusnyeckoe BOCNUTAHME, (OpMHMPOBaHHE KYJbTYPbl 3/10POBbS M 3MOLHOHAJLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NPHMEHATh MaTeMaTHYeCKHe 3HAHUS B MHTEpPEcax CBOETO 370POBbS, BEICHHS
310pOBOTO 00pa3a KU3HU (3710pOBOE MUTAHKE, COANTAHCUPOBAHHBIN PEXXHUM 3aHATHI M OT/bIXA,
peryisipHas ¢pu3ndecKas aKTUBHOCTb); C(HOPMUPOBAHHOCTBIO HaBbIKa pe(IeKCHH, TPU3HAHUEM
CBOETO ITPpaBa Ha OMIMOKY M TAKOTO K€ MPaBa JAPYroro 4eaoBeKa.

IK0JI0rHYecKoe BOCIUTAHHE:
OpI/IeHTaHI/IeI\/'I Ha HpI/IMeHeHI/Ie MATEMATHUYCCKUX 3HaHPII71 JJISL peH_IeHI/IH 3a1a4 B 06J'IaCTI/I
COXPAHHOCTH OKpPYKAIOIIeH Ccpefpl, IJIAaHUPOBAHUS TOCTYNKOB M OIIGHKH HUX BO3MOXKHBIX
MOCIICACTBHIA TSI OKPYXKAIOIMIEH Cpe/ibl; OCO3HAHWEM TJI00aThbHOTO XapaKTepa KOJOTHISCKUX
npo0JieM U MyTel uX pelieHusl.



JIMYHOCTHBIE  pe3yJbTaTbl, oO0ecneYyHBAKIIHE  AJANTANMIO  00ydYawIerocsi K
H3MEHSIIOIMMCS YCJIOBHUSIM COIUAIBLHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSAX HEOIPEIEIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHHUC YUHUTLCA y JPYTHUX
JtoJiell, mpuoOpeTaTh B COBMECTHOM NIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OMbITa JPYIHX; HEOOXOOUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynupoBaTh UACH, MOHITHUS, THIOTE3bl 00 00BEKTaX M SBICHUAX, B TOM YHCIIe paHee He
HU3BCCTHBIX, OCO3HaBaThb IIG(bI/ILII/ITBI COOCTBEHHBIX 3HAHUU U KOMHCTCHTHOCTGI;'I, IJIaHUPOBATh
CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOMMN KOHTPMEP, KOPPEKTUPOBATh NMPHUHUMAEMbIE PELICHHUS H
neicTBus, GOPMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (HOPMHUPOBATH OIIBIT.

METAIIPEJJMETHBIE PE3YJIbTATHI
MeranpeamMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbI ydeOHOro mnpeamera «MaTemMaTHKa
XapaKTePU3YIOTCS  OBJIQJICHUEM  VHUBEPCAIbHLIMU — NO3HABAMENAbHLIMU  OelCMBUsIMU,
VHUBEPCAILHLIMU KOMMYHUKAMUGHBIMU OCUCMBUIMU U YHUBEPCATbHLIMU PezyIAmMUBHbIMU
oelcmeusmiu.

1) Vuueepcanvuvie no3nasamenvHvle Oelicmeusi obOecneyusarom @Gopmuposanue OaA306blX
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcsi (0C8OeHUEe MemO008 NO3HAHUS OKPYIICAIOWe20 MUpd,
npUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHutl pabomamso ¢ ungopmayueti).

Ba3oBble joruueckue AeiicTBUs:

® BBUIBJIATE U XapaKTepU30BaTh CYILECTBEHHbIE MPU3HAKW MATEeMaTHYECKUX OOBEKTOB,
NOHSTUM, OTHOLIEHUM MEXIy IOHATUAMU; (OPMYIUPOBATH OMNPEICIICHUS MOHATUM;
yCTaHaBJIMBATh CYLECTBEHHbIN MPU3HAK KJIACCU(PUKAILMK, OCHOBAHUS JJIs1 0000LIeHNUs U
CPaBHEHHUsI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A;

® BOCIPUHHUMATH, (OPMYIHPOBATH WU TNPEOOPA3OBBIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBUIBIISITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYHS B (hakTax,
JAHHBIX, HAOJMIOACHUSAX M YTBEPXKACHUAX; NpeAsaraTb KpPUTEPUHM JJsl BbISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUN;

e JleNaTh BBIBOJBI C HCIIOJb30BAHWEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupaTh J0Ka3aTENLCTBA MATEMAaTHUYECKUX YTBEPXKICHUH (TpsiMble U OT MPOTUBHOTO),
IPOBOAMTH CAaMOCTOSITEJIbBHO HECJIOKHBIE JI0Ka3aTelbCTBAa MaTeMaTH4EeCKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTAIMIO0, MPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI; 0OOCHOBHIBATH
CcOOCTBEHHBIE PacCyX/ICHUS;

e BbIOMpaTh crnoco0 pemieHus Y4eOHOMl 3amauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAALIMM C Y4ETOM CaMOCTOSITEIBHO BBIIEIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBareibCkue AeHCTBUSA:

® CMONB30BaTh  BONPOCHI  KaK  HCCIENOBATENbCKHI ~ HMHCTPYMEHT  TO3HAHUS;
(bopMyIMpPOBaTh BONPOCHI, (PUKCHUPYIOIIUE MMPOTHBOPEYUNE, MPOOIEMY, CAaMOCTOSTEIBHO
yCTaHABIMBaTh MCKOMOE M JaHHOE, (OpMHUPOBATH TUIIOTE3y, apryMEHTHUPOBATH CBOIO
MO3UINI0, MHEHHUE; TIPOBOJIUTH IO CAMOCTOSITEIbHO COCTABICHHOMY TUIAHY HECIIOKHBIN
DKCIIEPUMEHT, HEOONBIIOE  HCCIENOBAaHHME MO  YCTAHOBJICHHIO  OCOOCHHOCTEH
MaTEeMaTHYECKOr0 00HEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

®  CaMOCTOSATEIBHO (POPMYITHPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, WCCIIEIOBaHMs, OIICHUBATh JOCTOBEPHOCTh MOJNYUYEHHBIX pE3yJbTaTOB,
BBIBOJIOB M O0OOIICHUIA;



IMPOTrHO3UPOBATH BO3BMOXKXHOC PA3BUTUC MTPOIECCA, 4 TAKIKC BIABUTI'ATh NPCAIIOIOKCHUSA O
€T0 Ppa3BUTHUHU B HOBBIX YCJIIOBHUAX.

Patora ¢ undopmaunmeii:

BBISIBJISITH HEJAOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIINH, JaHHBIX, HEOOXOAUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh M HWHTEPIPETHPOBATh HH(OPMAIHIO
pa3IMYHbIX BUJOB U (DOPM MpEICTaBICHHUS;

BbIOMpaTh (popMy npeacTaBiieHUss HHPOPMAIMU U WIUTIOCTPUPOBATH pEllIaeMble 3aJ1a4u
cXeMaMH, AuarpaMMamMu, HHOU TpaduKoil 1 UX KOMOMHAIUSMU;

OLICHUBATh HAJI&KHOCTh MH(OPMAIMK 1O KPUTEPHSM, MPEIJIOKCHHBIM YYUTEIEM HWIIH
c(hOpMYJIMPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBlE Oelicmgust 0becneuusaiom coopmuposaHHocmy
COYUATILHBIX HABLIKOG 0OYUAIOUUXCH.

Oomenmne:

BOCIIpUHUMATh " q)OpMy.HI/IPOBaTI) CYKACHUA B COOTBCTCTBHUU C YCIIOBHAMHU W LCIISAMU
OOILEHHS; $ICHO, TOYHO, T'PaMOTHO BBIP@XKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
IMUCBbMCHHBIX TCKCTAaX, AaBaTb IMOACHCHUA IO XOAY PCHICHUA 3aJadd, KOMMCHTHUPOBATH
HOJTYYCHHBIH Pe3yJIbTaT;

B XOze OOCYXICHHMs 33JaBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMoOil TeMbl, IpoOIeMBl,
pelraeMoi 3a/auu, BHICKa3bIBaTh MJICH, HAIIEJICHHBIC HA MOMCK PELICHUS; COMOCTaBIISAT
CBOH CYXJICHUS C CY)KICHHUSIMH JPYTrUX YYaCTHUKOB AMAJOra, OOHAPY>KUBATh Pa3INyune u
CXOJICTBO IIO3HMLMUH; B KOPPEKTHOH ¢opme (opMyIHpOBaTh pPA3HOINIACHS, CBOH
BO3PAXKCHHUS;

MNPpEACTAaBJIATL PE3YJIbTAaThbl PCHICHUA 3adavdu, SKCIICPUMCHTA, HUCCIICAOBAHUA, ITPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (hopMarT BBICTYIUICHHS C y4ETOM 3a/a4 NpPE3EHTALNH |
0COOEHHOCTEN ayAUTOPHH.

CorpyanunuecTBo:

MNOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHAMBUAYAJIBHON paboThI MpH
pemeHnr  y4eOHBIX ~ MaTeMaTHYeCKHMX  3ajgad; TNPUHUMATh Iellb  COBMECTHOM
NeSITeIbHOCTH, MJIAHUPOBATh OPraHU3allii0 COBMECTHOH paloThl, pachpeaessTb BUIbI
pabot, moroBapuBaThCs, 00CYXAaTh MPOIECC U pe3yiabTaT pabOThl; 0000mMaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (popMax paboThl (00CyXkaeHUsl, 0OMEH MHEHUSIMH, MO3TOBbIE
IITYPMBI U JIp.); BBIIOJHATH CBOIO YacTh pabOTHl U KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JIeHaMH KOMAaH/Ibl; OLIEHUBATh KaueCTBO CBOET0 BKJIaAa B OOLIMI MPOAYKT 1O
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aHMO/ICH CTBUSI.

3) Vuusepcanvnvie pezynamuguvie Oeticmsus odecneuusarom QopmMuposaHue CMbiCl08bIX
YCMAHOB0K U HCUSHEHHBIX HABLIKOE NTUYHOCHIU.

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJATh IUIAH, AITOPUTM pEIIEHUS 3agaud (UM €ro 4YacTh),
BBIOMPATh CMOCOO pemieHrus ¢ Yy4€TOM HUMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUpPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHH € Y4ETOM
HOBOM MH(pOpMaLUU.

CaMOKOHTpPOJIb:

BJIQJIETh CIIOCOOAMU CaMOMIPOBEPKH, CAMOKOHTPOJS IMpollecca U pe3yiabTaTa PeUIeHUs
MaTeMaTHYeCKOM 3a71auM;



® I[PEABUACTb TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTh IIpU PELUIEHHUM 33Ja4, BHOCUTH
KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OLEHUBAThb COOTBETCTBUE PE3YJIbTAaTa ACATEIBHOCTH ITOCTABJIECHHON LIEIU U YCIOBHAM,
OOBSICHATH MPUYMHBI JOCTHKCHHUS WM HETOCTH)KEHUS 1M, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmerHbie pe3ynabTaThl ocBoeHUs [IpumepHoil paboueil mporpaMmbl MO MaTeMaTHKE
NPEJCTaBJICHbI 110 ToJlaM O00Y4YeHHUs B CIEYIOUINX pa3/ielax MporpaMMbl B paMKax OTAEIbHBIX
KypcoB: B 5—6 Kiaccax — Kypca «Martematukay, B 7—9 kjgaccax — KypcoB «AiredOpay,
«I"eomerpus», «BeposSTHOCTb U CTATUCTUKAY.

PasButre normyeckux NpEeACTaBICHUHM M HABBIKOB  JIOTMYECKOTO  MBIIUICHUS
OCYILIECTBIISICTCSI Ha MPOTSDKEHHHM BCEX JIeT OOydeHHs B OCHOBHOHM INKOJE B pPaMKax BCeEX
Ha3BaHHBIX KypcoB. [Ipenmnosiaraercs, 4To BBITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH
BBICKa3bIBAaHUS M OTPULIAHUS  BBICKA3bIBaHWI, paclo3HaBaTh HUCTHUHHBIE U  JIOXKHBIE
BBICKA3bIBaHUs, IPUBOAUTh INPUMEPHI U KOHTPIPUMEPHI, OBJIAJICET MOHATUSMHU: OIpEACIICHHE,
aKcuoma, TeopeMa, JI0Ka3aTeIbCTBO — U HAyYUTCS MCIOJIb30BaTh UX IPU BBIIIOJHEHUHN Y4€OHBIX
U BHEY4YEOHBIX 3a/1a4.

OcBocnne y4eOHOTO Kypca «Auredpa» Ha YpOBHE OCHOBHOIO 00mIero oOpa3oBaHUS IOKHO
o0ecreunBaTh JOCTHXKEHUE CIICIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

7 KJacc
Yucha u epluucieHus

e BrimonHATe, codeTas yCTHbIE M IUCbMEHHbIE NpPUEMBI, apUPMETHUYECKHUe NIEHCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

e HaxonuTe 3Hau€HUs YHUCIOBBIX BBIPAKEHUN; NPUMEHATH pa3HOOOpPa3HbIE CIIOCOOBI U
npuéMbl BBIYMCIICHUS 3HAUY€HWH APOOHBIX BBIpAXKEHUH, COAEp)KalIMX OOBIKHOBEHHBIE U
JECSITUYHBIE IpOOH.

e Ilepexoautb OT OnHOM (hOpMBI 3amMcH YHCeNl K JIpyrod (mpeoOpa3oBBIBATH JECSITHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITUUHYIO IpO0B).

e (CpaBHMBAThH U yNOPSI0UMBATh pallMOHATIbHBIC YHCIIA.

e  OKpyrasTh 4yucia.

e BrInonHATh NPUKUAKY U OLEHKY pe3ysbTaTa BBIYUCIECHUN, OLEHKY 3HAUYE€HUN YHCIOBBIX
BBIPAKCHUI.

e BrinonHATH NEHCTBUS CO CTENIEHSAMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

e [IpuMeHATh NPU3HAKY IETUMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYPaIbHBIX YHCEN.

e Pemate MNpakTUKO-OPUEHTUPOBAHHBIE 3aJauM, CBS3aHHbIE C OTHOLIECHHUEM BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEIMYMH, MPOLIEHTAMHU; MUHTEPIPETUPOBATh PE3YJIbTaThl PEIICHHUS
3a/1a4 ¢ y4€TOM OIpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMU paccMaTpUBAEMbIX OOBEKTOB.

Anzebpauueckue evipasrcenus

e lcnonp3oBarh anreOpanvyeckyr0 TEPMUHOJOTHIO U CHUMBOJIMKY, IPUMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOr0o MaTepuarna.

o HaXO)II/ITI) 3HAa4YCHUA 6yKBeHHLIX BI)Ipa)KeHI/Iﬁ IIpH 3aIaHHBIX 3HAYCHUAX IICPEMCHHBIX.

o BrmoaHATE HpeO6p330BaHI/I${ IEJI0T0 BBIPAXKCHHA B MHOI'OYJICH IMPHUBCACHHUEM HOJIO6HI)IX
CJIaraeMbIX, paCKpbhITHEM CKOOOK.

o BrmoaHATE YMHOXCHHUE OJHOYJICHA Ha MHOIOYJICH W MHOIo4J€Ha Ha MHOTI'OYJICH,
OpUMEHATH (HOPMYIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.



OcylecTBIATh pa3oKEHUE MHOTOWIEHOB Ha MHOXUTEIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKM  OOILIero MHOXUTENS, TPYNIUPOBKM  ClIaraéMblX, TPUMEHEHHUs  (opmyn
COKPAIIEHHOTO YMHOXKECHHUS.

[TpuMensTH NpeobpazoBaHKs MHOTOWIEHOB JJIS PELICHUS PA3JIMYHbIX 3a]a4 U3 MaTEMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATYPaJbHBIMH IOKA3aTeIsIMU JUIsI TPEOOpa3oBaHMUS
BBIPAXKEHHUI.

Ypa(melm}l u Hepaeencmea

Pemare yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA MpaBWjla MEPEXOoJa OT
HCXOJHOIO YPaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsATh, SBISETCA JIM YUCIO KOPHEM
YpaBHEHU.

[TpumeHsTH rpaduvyeckre METOIbI IPHU PELICHUN JIMHEHHBIX YPABHEHUN U UX CUCTEM.
[Toxbuparh npuMepsl Hap YHCeN, SBISIOMIMXCS PElIeHUeM JTIMHEHHOTO YpaBHEHUS C IBYMs
IIEPEMEHHBIMH.

Crpoutb B KOOPIMHATHOM IJIOCKOCTH TrpaduK JUHEHHOrO YypaBHEHHs C JIByMsd
HEPEMEHHBIMHU; M0JIB3YSICh IPauKOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemars cucreMbl AByX JIMHEHWHBIX YpPaBHEHUN C JBYMsl IIEPEMEHHBIMHM, B TOM 4YHCIIE
rpadu4ecKy.

CocraBisiTh M pellaTh JMHEWHOE YypaBHEHUE WIM CUCTEMY JIMHEHHBIX ypaBHEHUH IIO
YCIIOBUIO 33Jla4M, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJY4ECHHBIN
pe3yibTar.

Koopounamut u cpagpuxu. @ynkyuu

N300paxaTth Ha KOOPAMHATHOMN MPSAMON TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOpAMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI; 3alIMChIBAaTh YUCIIOBbIE IPOMEXKYTKH Ha alNreOpanyeckoM s3bIKe.
OtrmeuaTh B KOOPJMHATHOM IJIOCKOCTM TOYKHM 10 3aJaHHBIM KOOpJAUHATaM; CTPOUTH
rpaduku uHeHHbIX QyHKInH. CTpouTh rpaduk GyHKIHU Y = |X|.

OnuceIBaTh C MOMOIIBI0 PYHKIIMIA U3BECTHBIE 3aBUCUMOCTH MEXK1Yy BETUYMHAMU: CKOPOCTH,
BpEMsI, PAcCTOSHUE; II€HA, KOJTUYECTBO, CTOMMOCTh; MPOU3BOAUTEIHHOCTh, BpeMs, 00BEM
paboTEHL.

Haxoauts 3HaueHre GyHKIUU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cmocod TPEACTaBICHMUs W aHadu3a MH(POpPMAIUM, HW3BJICKaTh U
HMHTEPIPETUPOBATh HHPOPMAILIHIO U3 TpadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 ki1acc

Yucna u eviuucieHun

Hcronb30BaTh HaydajabHBIE IPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX YHUCEN A
CPaBHEHHMsI, OKPYTJIEHUSI U BBIUMCICHUH; M300paxaTh NEHCTBUTENbHbIE YKCIa TOYKaMH Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATH NOHATHE apU(PMETHUECKOTO KBAJAPATHOIO KOPHS; HAXOIUTh KBaJpaTHbIE KOPHHU,
UCIOJIB3YSl MPU HEOOXOAMMOCTH KaJbKYJISTOP; BBIIOJHATH MPEoOpa3OBaHUsl BBIPAXKEHUM,
COZIepKaIIMX KBaPATHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30BaTe 3amucy OONIBIIMX M MaJlbIX YHMCEN C MOMOINBI0 JECATUYHBIX Apoleil u
creneHen yucina 10.

Anzebpauueckue evipasrcenus

[IpuMeHATh TOHATHE CTEMEHW C LENbIM II0Ka3aTesieM, BBIOJHATH MPeoOpa3oBaHUs
BBIPAKEHUM, COAECPIKALUX CTEIICHH C LIEJIBIM II0KA3aTEIIEM.

BbBINONHATE TOXIECTBEHHBIE MpPEoOpa30BaHUsl PALMOHAJIBHBIX BBIPAKEHUH Ha OCHOBE
MpaBWJI ACUCTBUM HaJ MHOTOWIEHAMH U alreOpandyecKuMu JpoOsiMH.



PackitanpiBats KBagpaTHBIN TPEXUIEH HA MHOKHUTENH.
[IpumeHsaTh mpeoOpa3oBaHUs BBIPAKEHUHN ISl PEIICHUs PAa3IMYHbBIX 33]a4 U3 MAaTeMaTHKH,
CMEKHBIX MPEIMETOB, U3 PEATbHON MMPAKTUKH.

Ypaenenuﬂ U HepaseHncmea

Pemare sMHelHBbIE, KBaJApaTHbIE YPAaBHEHHS M PAaLlMOHAJIBHBIC YPaBHEHUS, CBONAILMUECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

IIpoBOINTE NpOCTEHUIINE UCCIEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHUW, B TOM 4YHCIIE C
OpUMEHEHHEM TpaUuecKuX NpeicTaBiIeHUN (yCTaHABIMBATh, UMEET JIU ypaBHEHUE HIIU
CUCTEMA YPaBHEHUU PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIp.).

Ilepexoauts OT ciOBeCHOW (OPMYIMPOBKM 3amauu K €€ anreOpamdeckoid Monenu c
IIOMOULIbIO COCTaBICHUS YPABHEHMsSI WM CHUCTEMBl YpPaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ IIOJIy4CHHBIH pe3yibTart.

IIpuMeHATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJI CPABHEHMS, OLICHKH; PEIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM IMEPEeMEHHOM W HX CHCTEMBI; 1aBaTh I'paMuecKyr0 HILTIOCTPALHIO
MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

Dynkyuu

[ToHnMMaTh M UCTIONB30BATh (QYHKIIMOHAJIBHBIC TIOHATUS U S3bIK (TEPMHHBI, CHMBOJINYECKHE
0003HaYeHHs); ONpPEACATh 3HAaueHHE (QYHKIUHM I10 3HAYEHUIO apryMEHTa; OIpPEeIeisTh
CBOICTBA QYHKIIUH 110 €€ TpaduKy.

. k
Ctpouts rpaduku dJIEMEHTapHBIX (QYHKIMA Buaa Y = ~. Y= X2,y =x3, y =+x, y = |x|;
OTHMCHIBATH CBOMCTBA YHCIIOBOW (pyHKIIMHU 110 €€ TpaduKy.

9 kjacc

Yucna u eviuucieHus

CpaBHI/IBaTI) " YIIOPAJ0YMBATH pAllMOHAJIBHBIC U UPPAIUOHAJIbHBIC YU CJIA.

BremonssaTh apI/ICpMeTI/ILICCKI/Ie I[efICTBHSI C paOHAJbHBIMH YHCJIaMH, COUYCTAA YCTHBIC H
INMCHbMCHHBIC HpI/IéMBI, BBITIOJIHATE BBIYUCIICHUA C UPPAlUOHAJIIbHBIMU YU CJIAMU.

HaXOI[I/ITL 3HAYEHMUS CTEIEHEU C OCJIBIMH IMOKAa3aTCIIIMHU U KOpHeﬁ; BBIYMUCIIATH 3HAYCHHA
YHUCJIOBBIX BBIpa)KeHI/II\/'I.

Oprl"J'ISITB HeﬁCTBHTGHBHBIe 4urciia, BBIIOJHATh NPUKUIAKY PE3yjibTaTa BBIHHCHCHHﬁ, OLICHKY
YHUCJIOBBIX BBIpa)KeHI/II\/'I.

Ypaenenu}l U Hepasencmea

Pemarts nuHelHbIE U KBaJlpaTHBIE YPABHEHUS, YPAaBHEHMS, CBOIAIIUECS K HUM, IPOCTENIINE
JIpOOHO-paLlMOHAJIbHBIE YPABHEHHUS.

Pemats cucrembl ABYX JMHEHHBIX YpaBHEHHUH C JBYMsI MEPEMEHHBIMH U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemiate TeKCTOBBIE 331aUH aNreOpandeckuM CIocoOOM C IOMOIIbIO COCTABICHHS YPAaBHEHHUS
WJIM CUCTEMBI JIBYX YPaBHEHHM C IBYMs IEPEMEHHBIMU.

IIpoBONTE MpOCTEHNIINE HCCAEAOBAaHUS YPABHEHUN M CUCTEM YPaBHEHHW, B TOM YHCIIE C
NpUMEHEHHEM TpaHuuecKuX NpeicTaBiIeHUi (yCTaHABIMBATh, UMEET JIM ypaBHEHUE HIIU
CUCTEMa YpaBHEHUH pelIeHusl, €ClIu UMEET, TO CKOJIbKO, U Tp.).

Pemars nuHelHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xkaTbh pelleHHe
HEPaBEHCTB HA YUCJIOBOM IIPSIMOM, 3alIUCHIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

PemaTs cucTeMbl JINHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLINE KBAJpPaTHOE
HEPAaBEHCTBO; M300pakaTh pEUICHHE CUCTEMbl HEPAaBEHCTB Ha YHCIOBOM MpPsIMOH,
3aIIUCBHIBATh PELICHUE C TIOMOILBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUH PA3IMYHBIX 3a7ad.



Dynkyuu

PacriosHaBaTh (yHKIIMHM M3y4eHHBIX BUAOB. II0Ka3pIBaTh CXEMATHYECKH DPACIIOJIOKCHHE Ha
o . K

KOOPJMHATHOM TUIOCKOCTH rpadukoB hyHKuuil Buaa: y = kx, y =kx + b,y = o X3,y = |x|,

y = ax? + bx + ¢, y = V/x, B 3aBUCHMOCTH OT 3HaueHHil K03((UIMEHTOB; ONHCHIBATH

CBOMCTBA (DYHKITHI.

Crpouth M M300pakaTh CXEMaTHYECKH TpadUKU KBAJPATHUHBIX (YHKIMH, OMUCHIBATH

CBOMCTBa KBaIpaTUUHBIX (DYHKIHUII 110 UX Tpadukam.

Pacrio3snaBath kBagpaTH4yHy0 QyHKIHUIO 1O (popMyre, MPUBOANTH MPUMEPHI KBaIPaTHYHBIX
(byHKUMH U3 peabHON KU3HH, (PU3UKU, TECOMETPUH.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacrnio3HaBaTh apu(MeTHUECKyI0 U I'€OMETPHUYECKYIO IIPOrPEeCCHU IPU pasHbIX clocobax
3aJaHusl.

BBINONHATE BBIUMCIEHUS. C MCIIOJIB30BaHMEM (OpMYyT N-ro wieHa apu(METHYECKOW u
r€OMETPUYECKON TPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbl NOCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPIUHATHON IJIOCKOCTH.

Pewmate 3agaun, CBSI3aHHBIE C YHUCIOBBIMM IIOCIEAOBATEIBHOCTSAMH, B TOM YHCIIE 33Ja4d U3
peasbHOM JKU3HU (C UCTIOJIb30BAHUEM KAJIBKYJIATOPA, IUPPOBBIX TEXHOJIOTH).

OCOBEHHOCTHU U3YYEHUA KYPCA «AJIT'EBPbI» 7 — 9 KIIACCOB

B COBPEMCHHOM O6IJ.[€CTB€ MaTEMaTHYCCKas1 IIOAIrOTOBKa HeO6XOI[I/IMa KaxxAOMYy

YeJIOBEKY, TaK KaK MaTeMaTHKa IPUCYTCTBYET BO BCeX c(epax 4eJOBEUECKOM AESTEIbHOCTH.
MaremaTuka SBIS€TCS OJJHUM U3 ONOPHBIX IIKOJIBHBIX MPEIMETOB. MaTeMaTuyeckue 3HaHus U
YMEHUSI HEOOXOAUMBI [T U3y4YCHHUs anreOpbl U TEOMETPHH B CIEAYIOMIMX Kaccax, a TaKKe JUIs
U3YUYEHHSI CMEXHBIX JAUCIUIUINH.

Y4eOubie mocobust mo anredpe mis 7—9 kimaccoB Mepsnsika A. T'., Tlomonckoro B. b.,

SAxupa M. C. Bxomgat B YMK no maremaruke ans 5—11 kmaccoB B yueGHO-MeTommyeckuit
KOMIUIEKT «AureOpa» st 7—9 kimaccoB 6a30BOr0 ypOBHS BXOJIST:

v’ yuebHOe mocobue «Maremaruka. Anrebpa. 7 Kiaacc» B OYMaXHOM W DIEKTPOHHOU
bopmax;

v’ yuebHOe mocobue «Maremaruka. Anrebpa. 8 kimacc» B OyMaXHOM W DIEKTPOHHOU
dopmax;

v’ yuebHOe mocobue «Maremaruka. Anrebpa. 9 kimacc» B OyMaXHOM W DIEKTPOHHOU
bopmax;

v’ METOIMYECKOe MOCOOHE JUTs YUHTEIIs.
B ocHOBy npenonaBaHus NIKOJIBHOTO Kypca MaTEMAaTUKH ITOJIOKEHBI NIEAATOTHYECKUE U

JUIaKTUYEeCKUE TMPUHIMIB  (JIMYHOCTHO-OPUEHTHPOBAHHBIE;, KYJIbTYPHO-OPHEHTUPOBAHHBIE,
JeSITeIbHOCTHO-OPUEHTHUPOBAHHBIE) U COBPEMEHHBIE JUIAKTHUKO-TICUXOJOTHYECKHE TeHICHIUH,
CBsI3aHHBIE C pa3BUBAIOIINM 0OpazoBaHueM U TpedoBanusMu OI'OC.

e JIMYHOCTHO-OPUEHTUPOBAHHBIE  IPUHUMUIIBL: [PUHLMI  AJAaNTUBHOCTH;  MPUHIUI
Pa3BUTHUSL; IPUHIMI KOM(DOPTHOCTH Mporiecca 00yueHusl.

e KynbTypHO-OPDUEHTUPOBAHHBIE IPUHUMIIBI: TPUHLWI LEIOCTHOM KapTHHBI MUpa;
OPUHIUI  LEJIOCTHOCTH COJEpXKaHWs o00pa3oBaHUs; MPUHIUI CHUCTEMAaTUYHOCTH;
INPUHILIAII CMBICIIOBOTO OTHONIIEHHUS K MHUPY; NPUHIUI OPUEHTHPOBOUYHON (GYHKIUH
3HAaHUM; IPUHLHUII ONOPBl HAa KYJIbTYpY KaK MHMPOBO33PEHME U KaK KYJIbTYPHBII
CTEPEOTHIL.

e JleATeNbHOCTHO-OPUEHTUPOBAHHBIE TMPUHIUIBL: MPUHUIUI OOY4YEeHUS JeATEIbHOCTH;
OPUHIUI  YOPaBIsIeMOro TMepexoia OT JAeATeNIbHOCTH B yueOHOM cuTyauuu K
JESTEIbHOCTH B KU3HEHHOW CUTyallud; MPUHLUI Iepexofa OT COBMECTHOW y4eOHO-
MIO3HABATEJILHON JEATEILHOCTH K CaMOCTOSITENbHOW JEATENbHOCTH ydallerocs (30Ha



Onvkaiiliero pasBUTHS); MPHUHILIMII OMNOPHl Ha TMPOIECCHl CIIOHTAHHOIO Pa3BUTHS,
OpUHIUI GOPMUPOBAHHS TOTPEOHOCTH B TBOPUYECTBE M YMEHHI TBOPUECTBA.

N3yuenne mateMaTUKM B OCHOBHOW IIIKOJIE HAIpPaBJICHO HA JOCTHKEHHUE CIIEIYIOLIUX
Lesneu:

» WHTEUIEKTyaIbHOE Pa3BUTHE, (HOPMUPOBAHHE KAYECTB JIMYHOCTH, HEOOXOIMMBIX UYEIOBEKY
JUTSL TIOJTHOIIEHHOW JKU3HM B COBPEMEHHOM OOIIECTBE, CBONCTBEHHBIX MAaTEMAaTHYECKOM
JIEATEIbHOCTH: SICHOCTU M TOYHOCTH MBICIH, KPUTHUYHOCTH MBILUIEHUSI, WHTYUIIUH,
JIOTUYECKOTO MBIIUICHUSI, 3JE€MEHTOB QJITOPUTMHYECKOM KYJIbTYpPbl, MPOCTPAaHCTBEHHBIX
MPEeJICTaBICHUM, CHOCOOHOCTH K IIPEOJA0ICHHUIO TPYTHOCTEH;

» (opMHpOBaHHE TMPEACTABICHUN 00 HICSIX M METOJaX MaTeMaTHKH KaK YHHBEPCAJIbHOTO
A3bIKA HAYKU U TEXHUKH, CPEJICTBA MOJEIUPOBAHUS SIBJICHUN U IIPOLIECCOB;

» BOCIUTAHHUE KYJIbTYPbl JIMYHOCTH, OTHONICHHS K MareMaTWKe Kak K YacTH
o011eue0BeuecKoi KyIbTyphl, UTparoleil 0coOyI0 poJib B OOIIIECTBEHHOM Pa3BUTHH.

Coneprxanne 00pa3oBaHUs 110 MATEMATHUKE OTIPENIENIACT CISAYIOIINE 3a1a4H:

® OBJAJIETh CHCTEMOW MATEMATUYECKUX 3HAHUH U YMEHHWH, HEOOXOAMMBIX ISt
MIPUMEHEHHUS B MPAKTUYECKOM IEATETbHOCTH, U3YYCHUH CMEXKHBIX JUCIHILINH;

e CcnocoOCTBOBATh MHTEIUIEKTYaJIbHOMY Pa3BUTHIO, (OPMUPOBATH KauecTBa, HEOOXOJMMEbIE
YeNOBeKY JUIsl TMOJIHOIICHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIC
MaTEMaTUYECKOU JIESITEIIbHOCTU: SICHOCTH M TOYHOCTU MBICIH, UHTYUIIUH, JJIOTUYECKOTO
MBILUICHHSI, TPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOAOJICHHUIO
TPYIHOCTEH;

e (dopMHpOBATH MPEACTABICHUS 00 UIEAX U METOJIaX MATEMaTHUKH KaK YHHUBEPCAIHLHOTO
A3bIKA HAYKU U TEXHUKH, CPEJICTBAX MOJECIIUPOBAHUS SABJICHHUI U IPOIIECCOB;

® BOCHUTBHIBaTh KYJIbTYpPy JIMYHOCTH, OTHOILIEHME K MaTeMaTUKE Kak 4YacTH
00111e4YeI0BEUECKOM KYIbTYphI, UTParoIel 0co0YI0 poJib B OOIIIECTBEHHOM PAa3BUTHH.
OOyuenne anreOpe Ma€T BO3MOXXHOCTh LIKOJIBHUKAM HAy4YUTHCS IUIAHUPOBATH CBOIO

JeATEeTbHOCTh, KPUTUUECKH OIEHUBATh €€, MPUHUMATh CAMOCTOSITEIbHBIC PEIICHHS], OTCTAUBATh

CBOM B3IJIS/bl U yOexkaeHus. B mpouecce nzydenus aredpsl UCIOIb30BaHNE MaTEMaTHUYECKOTO

S3bIKa TTO3BOJISIET Pa3BUBATh y YUAIINXCS TPAMOTHYIO YCTHYIO U MUCHbMEHHYIO PeUb. 3HAKOMCTBO

C HUCTOpHEH pa3BUTHS anreOpbl Kak HAyKH (QOPMUPYET y YYallUXCS MPEICTaBICHUS O

MaTeMaTHUKe KaK 4acTH 0OIeUeI0BEUECKON KYJIbTYpHI.

3Ha4YUTEIbHOE BHUMAaHUE B U3JI0)KEHUH TEOPETUUECKOTO MaTepHala Kypca yaenseTcs ero
MOTHBAIIUH, PACKPBITHIO CYyTH OCHOBHBIX MOHATHM, uned, MeTonoB. OOydeHHe MOCTPOCHO Ha
0a3ze TEOpUM Ppa3BUBAIOLIETO OOyUYEHHUS, YTO JOCTUTAETCS OCOOCHHOCTSMHU H3IIOKEHUS
TEOPETUYECKOr0 MaTepuaia M yNpaXHEHUSMH Ha CpaBHEHME, aHAJU3, BbIJEJIEHUE IJIaBHOTO,
yYCTaHOBJICHHE CBsI3€H, Kiaccuukaluio, 0000IIeHne U CHCTeMAaTU3alIUIO.

Oco00 aKIEHTUPYIOTCS COJEpKATEIbHOE PACKPBITHE MaTeMaTHYEeCKUX TOHSTHH,
TOJIKOBAaHHE CYIIHOCTH MaT€MaTHYEeCKHMX METOJOB M OOJIaCTH UX MPUMEHEHHs], JEeMOHCTpaIs
BO3MOXKHOCTEH TIPUMEHEHUS TEOPETUYECKUX 3HAHMM JUIA peUIeHUs 3aJa4 MPUKIAJTHOTO
XapakTepa, HallpuMep PelIeHHs] TEKCTOBBIX 3a/1a4, JE€HEKHBIX U MPOLIEHTHBIX PACU€TOB, YMEHUE
M0JIb30BATHCS KOJIMUECTBEHHOW MH(pOpMalel, peCTaBIeHHON B pa3IMyYHbIX (opMax.

Oco3Hanue O0O0IIero, CYIIECTBEHHOTO SIBISIETCS OCHOBHOM 0a30il ans  perieHus
yOpaKHEHHH. BakHO TMPUBOAWTH JCTAIBHBIC MOSCHEHUS] K PEIICHUIO THUIOBBIX YIPAKHEHUM.
OTHUM paCKpBIBAETCS CyTh METO/1a, MOAX0/a, IPEAIaraeTcs alrOpUTM WIIM 3BPUCTHYECKAs CXeMa
pENIeHUS YIIPaXHEHUN OMPeIeIEHHOTO THIIA.

OCOOeHHOCTBIO JTaHHBIX YYEOHBIX TOCOOWIA SIBISETCS TO, YTO OHU BXOJSAT B COCTaB
1EeJI0OCTHON MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpeibl OCHOBHOM IIIKOJIBI, CO3JJaHHOM Ha OCHOBE
€MHBIX MPUHILIUIOB MOCTPOCHUS MPEAMETHOTO COJAEPKaHUs, TUJAKTUUECKUX U METOJAUYECKHX
IPUHIIMIIOB, HANpaBlIeHHBbIX Ha peanusanuio Tpedoanuii ®I'OC. B 3Ty cucremy BXOIAT
yueOHbIe TIOCOOMS MO MaTeMaTuke uis 5S—O6 KiaccoB, Mo anredpe W reomeTpuu s 7—9
KJIacCOB 0a30BOTO W YTIIYOJIEHHOTO YpOBHEH, mo anrebpe u reomerpuu misi 10—11 kmaccos
0a30BOr0 U yrIyOJIEHHOTO YPOBHEH.



OCHOBHBIM MPHUHIMIIOM MOCTPOCHUS METOAMYECKOIo ammapara yueOHbIX MOCcOOHil Bcex
JTUHHH, BXOISAIIUX B CHUCTEMY, SIBIISIETCS OOecliedyeHre BO3MOXKHOCTH MPUMEHEHUS B MPAKTUKE
YUUTENS] IUPOKOTO CIEKTPa COBPEMEHHBIX TEXHOJIOTUH, METO10B, GOopM, IPUEMOB OpraHU3AINH
y4eOHO-BOCIIUTATEIILHOM PabOTHI B IPOIecCce YPOUHOH U BHEYPOUHOM NEATETbHOCTH YUAIIUXCS.

Cpenu 0coOEHHOCTEW TaHHOW JIMHUU Y4eOHBIX MOCOOMI MOMXHO OTMETHUThH CIIEAYIOLIUE
(axThI.

— borarbiii 3agauHblii MaTepuan pa3HOTO YPOBHS CJIOXHOCTH TIO3BOJISIET pEalin30BaTh
NPUHIMIIEL  YPOBHEBOW  muddepeHIranuy, WHIUBUAYATBHOIO TOAXO0Ja B  OOydYeHUH,
dbopMHUpPOBATh MMO3HABATEIBHBIA HHTEPEC K MIPEAMETY, TOTOBUTHCS K [ A ;

— CHHXPOHH3AIUs TOHATUHHOTO arapara Mpu u3y4eHUH anreOpbl U TeOMETPUH;

— YMK opueHTHpOBaH Ha peaqu3alnio CUCTEMHO-AEATeIbHOCTHOTO MOIX0/1a, U PacCUUTaH Ha
pa3sHooOpa3HbIe CIIOCOOBI MOBBIIICHUS YPPEKTUBHOCTH 00pa30BaTEIBHOTO MPOLECCa;

— B y4eOHBIX MMOCOOMAX pa3yMHOE U COATAaHCHPOBAHHOE COYETAHHE CTPOTOCTH U JAOCTYIHOCTH
U3y4aeMoro Marepuaia, 4To MpearnoaaracT BO3MOKHOCTh CAMOCTOSITEILHOTO O0YUYECHHUS;

— 3aJaHUsl TPAKTUYECKOM HANpPaBIEHHOCTH B Y4E€OHBIX MOCOOUAX  CIIOCOOCTBYIOT
YCTAaHOBJICHUIO MEXKIPEIMETHBIX CBSI3¢H W PA3BUTHUIO YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUMN
(YY1);

— B y4eOHBIX MTOCOOUSX MPEACTABICHBI CBEICHHS U3 UCTOPHH MAaTEMAaTUKH B BUJIE PACCKAa30B H
CIIPABOYHBIX JIAHHBIX.

CurcTeMHO-eSTeIbHOCTHBINM MOJAXO0J pealu3yeTcsl uepe3 IIUPOKUIM CIEKTp 3aJaHuil B
yueOHBIX MOCOOMSX U padouux TeTpansix, AU(QepeHIupPOBaHHBIX IO CIOXKHOCTH, CIOCOOY
BBITIOJTHEHNS (MHAMBUAyallbHAs, TapHas, rpymmoBas). [isi OpHEHTUPOBKH B 3aa4HOM
MaTepuaie HMMEIOTCS CclieluaibHble O003HAUYEHUs JUIsl 3a/ad MPOCTHIX, CPEIHEro YpPOBHS
CJIO)KHOCTH, CJIOKHBIX, MAaTepUAIIOB JUII MAaTeMaTHYECKOTO KPYXKKa, CHCTEMBI OJMMITHATHBIX
3agau. EcTh MaTepuaisl 151 OpraHu3aiuy MPOeKTHOM J1eATeIbHOCTH.

VY1a4HO BBINIOJMHEHA CHCTEMAaTH3alMs W3YYEeHHOTO Martepuana: ecTtb pasaen «Urorm
rnaBel» U 3amanus «lIpoBepbTe ceOsi B TecTOBOIl opme», pacmoOKEHHbIE B KOHIIE KaXKIOW
rJIaBbl y4yeOHOro 1ocoOusi. DTO TMOMOraeT UIKOJIbHUKAM IPOBECTH CaMOOIICHKY YCBOEHUS
MaTepuaia riaaBbl. Takke B CTPYKType Y4eOHBIX MOCOOUM BBIJENIEHBI CIIeNHaIbHble PYOPUKU:
«"OTOBUMCSI K W3YyYEHHUIO HOBOW TEMbI», «JIpyUM C KOMIBIOTEpPOM», «3aJadyd OT MYIpOHn
COBBI», «Jlemaem HecTaHAapTHBIE IIarny, «Koraa ciemansl ypoKu».

TEMATHUYECKOE INTAHUPOBAHUE

TemaTnyeckoe MIaHUPOBAHUE PEATU3YET OJJMH U3 BO3MOXKHBIX MOJIXOJI0B K
pacnpeneNeHnIo U3y4aeMoro MaTeprara 1no yueoOHo-MeToJU4ECKOMY KOMILIEKTY I10 ajiredpe.
OHO He HOCUT 00S3aTENBFHOTO XapaKTepa U He UCKITI0YaeT BOZMOKHOCTEH HHOTO pacIpeieeHus
coaepkanus. B mpuMepHOM TeMaTUYECKOM IUIAHUPOBAHUH Pa3Aesibl OCHOBHOTO COIECPKAHUS 10
anredpe pa3OoUTHI HA TEMBI B XPOHOJIOTUHU MX U3YYEHHUS 110 COOTBETCTBYIOUIUM y4eOHBIM
MOCOOUSIM.

Oco0eHHOCTHIO IPUMEPHOTO TEMATUYECKOTO IIIAHUPOBAHUS SBISETCS TO, YTO B HEM
COAEPKUTCS ONMHUCAHUE BO3MOKHBIX BUIOB AEATEIBHOCTH YYAIIUXCS B IIPOLIECCE YCBOCHUS
COOTBETCTBYIOIIETO COJICPKAHUs, HAITPABJIECHHBIX HA JOCTUKEHUE MMOCTABICHHBIX LEIei
00ydeHus1. DTO OPUEHTUPYET YUHUTEIS Ha YCUICHHUE ICSITEIIbHOCTHOTO MOIX0/1a B O0y4eHUH, Ha
OpTaHMU3aII0 Pa3HOOOPa3HOI YUeOHOU NesSTEILHOCTH, OTBEYAOIIEH COBPEMEHHBIM MICUX0JIOTO-
MeIarOrM4eCKUM BO33PEHUSIM, HA UCIIOJIb30BAHNE COBPEMEHHBIX TEXHOJIOTHM.

Tematuueckoe MIaHUPOBaHUE Kypca «Anredpa» MpeCTaBICHO B IBYX BapUaHTaX.
[TepBBIii BapraHT COCTaBIICH M3 pacuyéTa 3 4 B HE/ICI0, yKa3aHHBIX B [IpuMepHoii pabodeit
nporpamme (He MeHee 102 4 B rox). [Ipu pabote mo BTOpOMy BapUaHTy IPUMEPHOTO
TEMaTUYECKOTO IIAHUPOBAHUS Ha U3yUeHHUE aNreOpbl pEeKOMEHIyeTCsl OTBOJIUTH HE MEHEE 4 U B
Henento (136 4 B ron).



TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA (ITO TOJAM OBYYEHN )

7 kaacc (He meHee 102 )

Ha3Banmue pa3nena Yucao
OcHOBHOe coiep:KaHue OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS
(Tembl) Kypca 4acoB
Uucna 1 BBIYUCIICHUS. 25 [Tonsatue panpoHansHOro yncia. Apupmerndeckue | CucTeMaTH3MPOBATH H 000ramaTh 3HAHUA 00

PanuonansHbIe yncaa

NEMCTBYS C pallMOHAIbHBIMU YHCIAMH.

CpaBHeHue, ynops104MBaHNE PAIHOHATBHBIX
qucel.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

Perienue 0CHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3
peanbHON NPAKTUKU.

[Ipu3Haku NeIMMOCTH, Pa3JIoKEHUE Ha MHOKUTEIN
HATYpaJIbHBIX YHCEIL.

Peanbubie 3aBucumoctH. [Ipsmas u obparHas
MIPOIOPIIMOHATIBHOCTHA

OOBIKHOBEHHBIX M JECATHUYHBIX APOOSX.

CpaBHUBATB U YNIOPSA/A0YMBATH APOOH,
peoOpa3oBbIBask MPU HEOOXOIUMOCTH JECATHYHBIE
JipoOu B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B
JIECSITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO APOOb.

IIpumeHsTH pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI
BbIYMCJIEHHS 3HAYEHUH IPOOHBIX BbIPAKEHUH,
coJepxalmx oObIKHOBEHHBIE U JIECATUYHbIE pOOu:
3aMEHSTh MTPU HEOOXOIUMOCTH JACCATUUHYIO IPOOH
OOBIKHOBEHHOM M OOBIKHOBEHHYIO JECATUYHOI,
IIPUBOJUTH BeIpaXXeHUE K (hopme, Hanbosee ynoOoHOI
JUTSL BBIYHCIIEHUH, TpeoOpa3oBbIBATh APOOHbBIE
BBIPOKEHHS HA YMHOXEHHUE U JCJIICHHUE JIeCATUYHBIX
npoOeit K 1eHCTBUSIM C LETBIMU YUCIIAMHU.
IIpuBoauTH YK c/I0BbIEe U 0YKBEHHbIE IPHMeEPbI
CTETEeHH C HATypaJIbHBIM MOKa3aTelleM, OObICHIS
3HAYEHUS] OCHOBAHUS CTEIIEHU U MOKa3aTells CTeIeHH,
HaXO/UTh 3HAYCHUsI CTeNeHel Buaa " (& — moboe
paloHaIbHOE YUCII0, N — HaTypalbHOE YHCIO).
IMonuMaTh CMBICI 3aMKUCH OOJBIIUX YUCENT C
MTOMOIIBIO ACCATUYHBIX AP0Oei u cTenenei uncna 10,
NPUMEHATH UX B PEAJIbHBIX CUTYalUsX.

IIpuMeHATH NpU3HAKU JETMMOCTH, Pa3JI0KEHUE HA
MHOHUTEHN HATYPAIbHBIX YHCEIL.

Pemath 3a1a4um Ha 4acTH, NPOLIEHTHI, TPOIIOPIIMH, HA




HaxO0JIeHHEe Jpo0u (MPOIEHTa) OT BETUYUHBI U
BEJIMYUHBI 110 € ApoOH (MPOIEHTY), APOOH
(mporeHTa), KOTOPBIM COCTaBIsAET OJIHA BEJIMYMHA OT
ApYroii.

I[IpuBoaNTH, pa30MpaTh, OLEHUBATH PA3IUYHBIC
pelleHus, 3alliCH PELICHU TeKCTOBBIX 3a/1a4.
Pacno3naBathb u 00bACHATH, ONTUPASICh HA
ompezeNneHus, IpIMO MPONOPIIHOHATBHBIE U 00PaTHO
MIPOTOPIIMOHAIBHBIC 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU; IPUBOIUTH NPUMEPbI dTHX
3aBHCHMOCTEH M3 pealbHOrO MUPA, U3 IPYTUX yICOHBIX
MPEIMETOB.

Pemath npakTUKO-OpUEHTUPOBAHHBIC 337a41 HA
JIpoOH, MPOLIEHTHI, IPSIMYIO U OOPATHYIO
MIPONOPIIMOHAIIBHOCTH, TPOTIOPITUHI

Anrebpanueckue
BBIpKEHUS

27

byksenHbIe BeIpakeHus. [lepeMeHHbIe.
JlonmycTuMble 3HaYeHUs TepeMeHHbIX. DOpMYIIbI.
ITpeoOpa3oBanue OyKBEHHBIX BbIpAKEHUH,
PacKpbITHE CKOOOK M MIPUBEICHHUE MOTOOHBIX
cllaracMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeeM.
MHuorounensl. Cl0XeHNe, BHIMUTAaHUE, YMHOKEHUE
MHOTOWIEHOB. POPMYJIIbI COKPAILIEHHOTO
YMHOK€EHHUs. Pa3znoskeHre MHOIO4JIEHOB Ha
MHOXUTEIN

Osaaners anreOpanyeckoil TEpPMUHOJIOTUEN U
CHUMBOJIMKOW, MPUMEHATD €€ B IPOIIECCe OCBOCHUS
y4ebHOro Marepuania.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPAXKEHUN MTPU
3aJJaHHBIX 3HAUYEHUSIX OYKB; BBIMOJIHATH BBIYUCICHUS
o ¢popmyiam.

BbInoHATHL IpeoOpa3oBaHUs LIET0Tr0 BEIPAKEHHS B
MHOTOYIEH NMPUBEICHUEM MOJOOHBIX CIaraeMebIX,
PacKpBITHEM CKOOOK.

BbINOJIHATH YMHOKEHHE OJTHOUWICHA HA MHOTOWICH U
MHOT'OYJIEHa HA MHOTOYJICH, IPUMEHSATH (OPMYIIbI
KBaJ[paTa CyMMBI H KBaJ[paTa pa3HOCTH.
OcyuiecTBJIATH Pa3IokKeHUEe MHOTOUJICHOB Ha
MHOXHUTENH ITyTEM BEIHECEHUS 32 CKOOKHU 001I1ero
MHOXHTEJISI, TPUMEHEeHUs (OPMYJIbl pa3HOCTH
KBaJpaToB, (JOpMYJ COKPALIEHHOTO YMHOXKEHUS.
IIpuMeHATH MpeoOpa3zoBaHNEe MHOTOUIICHOB JIJIs
pELICHMs] Pa3IMYHbIX 337a4 U3 MATEMaTHKH, CMEKHBIX




[IPEIMETOB, U3 pEaIbHON IPAKTUKH.
3HAKOMHUTBCS C HCTOPHEH pa3BUTHsI MAaTEMATUKU

YpaBHeHUs 20 VYpaBHeHue, npaBuiia IpeoOpa3oBaHus ypaBHeHUs, | Pemath JinHeliHOE ypaBHEHUE C OJHON IEPEMEHHOI,
Y HEPAaBEHCTBA PaBHOCHJIBHOCTb YPaBHEHUM. NPUMEeHsAs NPaBHJIA IIepexoa OT UCXOIHOTO
JIuHeitHOEe ypaBHEHUE C OJJHOM NTIEPEMEHHOM, YpaBHEHHUS K PAaBHOCHIILHOMY €My 0oJiee IPOCTOro
pelleHne JIMHEWHBIX ypaBHeHuN. Pemenue 3anau ¢ | BUja.
IIOMOILBIO YPABHEHUIA. IIpoBepsTh, ABIAETCA I KOHKPETHOE YHUCIO KOPHEM
JIuneliHOe ypaBHEHHE € JBYMs IEPEMEHHBIMU U €T0 | YPABHEHUS.
rpaguk. ITopOoupars npuMepsl nap YKce, IBISIOMINXCS
Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C ABYMs pELICHNEM JIMHEWHOTO YPaBHEHUS C IBYMS
IIEPEMEHHBIMHU. IIEPEMEHHBIMHU.
Pemienue cuctem ypaBHeHHH criocoOoM CTponTh B KOOPJUHATHON INIOCKOCTH Ipaduk
MIOJICTAHOBKHU U CIIOCOOOM CIIOKEHUS JIMHEHHOTO YPAaBHEHUS C IBYMsI [IEPEMEHHBIMY;
HOJIb3YsICh I'paMKOM, IPUBOAMTH IPUMeEPbI PELICHUS
YpaBHEHU.
Haxoaurth pemieHue CUCTEMBI ABYX JTUHEHHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMH.
CocTaBJATh U pelIaTh YPaBHEHUE WINA CUCTEMY
YPaBHEHUH 110 YCIOBHIO 3a/1a41, UHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥ MOJIy4CHHBIN
pe3ynbTaT
Koopaunats! 24 Koopaunara Touku Ha npsimoii. Yuciosele M300paxkaTh Ha KOOPAUHATHOW NIPSIMON TOUKH,
U TpaduKy. MPOMEXYTKH. PaccTossHME MeXly IByMsI TOYKaMH | COOTBETCTBYIOIME 33/IaHHBIM KOOPIMHATAM, JIy4H,
OyHKIHH KOOPJAMHATHOU IIPSIMOM. OTPE3KH, MUHTEPBAJIbl; 3alIUCHIBATh UX HA

[IpsimoyronbHas cuctema KOOpAMHAT Ha
iockoctu. [Ipumeps! rpauKoB, 3aJaHHBIX
dbopmynamu. UteHune rpa@uKoB peanbHbIX
3aBUCUMOCTEMN.

[Tonstue pynkuuu. I'papuk pynkuuu. CoiicTBa
(byHKIHH.

Jluneiinas pynkmus. [locrpoenue rpaduka
JTUHEWHOU (YHKIIMH.

I'padux Gyuknuu y = |x|.

anreOpanveckoM sI3bIKE.

OTtMeyaTh B KOOPANHATHOM MJIOCKOCTH TOYKH IO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH TpadUKU
HECJIOKHBIX 3aBUCUMOCTEH, 3aJaHHbBIX (hopMynaMH, B
TOM YHCJI€ C TTOMOIIBIO ITU(POBBIX JabOpaTOPHUH.
I[IpumMeHSITh, H3y4aTh NPEeUMYIIECTBA,
HHTEPNPeTHPOBATH Tpadrdeckuii cnocod
NPE/ICTaBICHUS U aHaJIM3a pa3HO0Opa3HON KU3HEHHON
nHpopmaIuu.




OcBauBaTh NMoHATHE (DYHKIINHU, OBIIAJICBATH
(YHKIIMOHATILHON TEPMHHOJIOTUEH.

Pacno3naBathb JinHeliHY0 QyHKIHO Y = KX + b,
ONMCHLIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHHUI
ko3 dunmrentos K u b.

Crpoutb rpaguku JHHEHHON QyHKINK U QYHKIUN
y = Ix|.

Hcnoab3oBaTh HH(POBBIE PeCYPChI IS IOCTPOCHUS
rpadukoB QyHKINN U H3y4SHUS X CBOMCTB.
[TprBOIUTH IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B
peATbHBIX MTPOIECCaxX U SBICHUSIX

IToBTOpEHUE
H 00001IeHNEe

[ToBTOpEHHE OCHOBHBIX MOHATHI U METOJIOB Kypca
7 xiacca, 00001IeHNe 3HAHNIT

Bpi0upath, NnpUMEHATH OLEHUBATDH CNOCOOBI
CPaBHEHMSI YUCEJI, BBIUMCIEHUH, TpeoOpa3oBaHuii
BBIPQXEHUH, peIlieHUs] ypaBHEHUH.

OcyecTBIATH CAMOKOHTPOJIb BHITIOJTHAEMBIX
JeMCTBUI M caMOIIPOBEPKY pe3yibTaTa BHIYUCICHUH,
npeoOpa3oBaHMil, TOCTPOCHUM.

PemaTts 3a1a4u u3 peajabHOH )KU3HU, IPUMEHSATH
MaTeMaTH4ecKUue 3HAHUsl Ul PEeIleHus 3a/1a4 U3
JpYTUX MPEeIMETOB.

Pemath TekcToBble 3a1a4M, CPABHMBATh, BLIOMPATh
CIoco0bI pelICHNUS 3aJa4H

8 kiacc (He menee 102 )

Ha3Banue pa3aena
(TembI) Kypca

Yucio
JaCcOoB

OcHoBHOe cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Yuciia ¥ BEIYHCIIEHUSA.
KBagparusie kopHU

15

KBanpatuslit kopenb u3 yncina. [lonsrue o0
UPPALMOHAIIBHOM YHCIIE. [lecaTUYHBIE
MpUOIMHKEHNS HPPALMOHATIBHBIX YHCE.
JleiictButenpHble yncia. CpaBHEHHE
JNEHCTBUTEIBHBIX YHCEIL.

Apudmernueckuil KBapaTHbBII KOPEHb.

®opmMyIMpoBaTh ONpeaeaeHHe KBaIPaTHOTO KOPHS
U3 yucia, apuMETHIECKOro KBaJpaTHOIO KOPHSI.
IIpumeHATH Onepalrio N3BJICUEHHS KBAPAaTHOTO
KOPHS U3 YHCIIa, HCMOJIb3YSl TIPU HEOOXOTUMOCTH
KaJbKYJSATOP.

OueHnBaTh KBaJIpaTHbIe KOPHU LIEIBIMH YUCIAMH U




YpaBHeHHE Bua X° = a.

CBoiicTBa apuPMETHICCKUX KBAJAPATHBIX KOPHEH.
[IpeoOpa3oBaHKe YHCITOBBIX BBIPAKCHHUIA,
CoJIep>KalIuX KBaJIpaTHbIE KOPHU

JNECATUYHBIMH JPOOSIMHU.

CpaBHUBATB H YIOPAAOYMBATH PALlMOHAJILHBIEC U
UPPALMOHAIIBHBIE YHCIIA, 3AIIMCAHHBIE C IIOMOILBIO
KBaJIpaTHBIX KOPHEH.

HcciienoBaTh ypaBHeHHE X2 = @, HAXOIUTh TOUHBIE H
npuOIMKEHHBIE KOpHU Tipu a > 0.

HccaenoBarh cBOCTBA KBaIpaTHBIX KOPHEM,
IIPOBOJIS YUCIIOBBIE SKCIIEPUMEHTBI C HUCIIOJIb30BaHUEM
KaJIbKYJIATOPA (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(METUYECKUX KBAJAPATHBIX
KOpHE; MPUMEHATh UX AJIs IpeoOpa3oBaHus
BBIPAKECHUIA.

BbInoHATH Npeodpa3oBaHus BbIPAKEHUH,
coJlepKaliuX KBaJpaTHbIe KOPHU. BeipaxkaTh
MIEPEMEHHBIE U3 T€OMETPUUECKUX U PUZNUECKUX
bopmy.

BeryucasaTs 3HAYEHUS BBIPAXKEHUH, COAEPKALNX
KBaJ[paTHbIE KOPHH, UCTIONb3Ys IPU HEOOXOTUMOCTH
KQJIBKYJIATOP.

Hcnonb3oBaTh B X0/1€ peLIEHUS 3a7a4 JIEMEHTapHbIE
MIPEJICTaBJICHUS], CBA3aHHbIE C TPUOINKEHHBIMU
3HAYEHUSMU BEJIMYUH.

3HAKOMHTBCS ¢ HCTOPHE# Pa3BUTHS MAaTEMATUKH

Yucna 1 BEIYUCIIEHUS.
CrerneHb ¢ HelabIM
OKa3aTejieM

Crenenb c 1enbIM nokasareneM. CtannapTHas
3amuch rciia. Pasmepsl 00bEKTOB OKPYKAIOIIETO
Mupa (0T AMEeMEHTAPHBIX YACTHUIL O KOCMUYECKUX
00BEKTOB), JUTUTEIILHOCTh MTPOIIECCOB B
OKpY’KalollleM MHpE.

CBOMCTBA CTEIIEHH C IEJIBIM ITOKa3aTeIeM

®opMyJIMPOBaTH ONpeeIeHHe CTEIICHNU C LIEJIbIM
ITOKa3aTENEM.

IIpeacTaBasATh 3anuch OOJIBIINX U MAJIBIX YHCET B
CTaHJApTHOM BHUJEC. CpaBHHBaTb YHcCJjia 1 BEINYNHEI,
3alMCaHHbIE C UCTIOJIb30BaHUEM crerneHu 10.
Hcnoab3oBath 3anMch 4KCell B CTAaHIAPTHOM BHUJIE
JUIS BBIPQXKEHUS pa3MepOB 0OBEKTOB, JUTUTEIBHOCTH
IIPOLIECCOB B OKPYKAIOLIEM MHPE.

®opMyIMpPOBaTh, 3AIMCHIBATH B CHMBOJIHYECKOMI
(¢opme 1 WuIIOCTPUPOBATH MPUMEPAMU CBOICTBA




CTEIEHH C LEJIbIM IM0Ka3aTeJIeM.

IIpumeHsTH CBOMicTBA CTENIEHU IS TPEOOPa30BAHUS
BBIPKEHUM, COJEPKALIUX CTEIICHH C LIEJIBIM
nokaszaresieM. BINOJHATh AeHCTBHUSA C YUCIIAMU,
3aMMCaHHBIMU B CTaHAAPTHOM BUJIe (YMHOXKEHUE,
JICJICHUE, BO3BE/ICHHUE B CTCIICHb)

AnrebOpanueckue 5 KBagparsslii Tpéxuien. Paznoxxenue kBagpatHoro | Pacmo3dHaBaTh KBagpaTHBIN TPEXUIECH, YCTAaHABINBATh
BBIPAKEHUS. TPEXWIEHA HA MHOXKUTEIIN BO3MO>XHOCTb €T'0 Pa3JI0KEHUS HA MHOXKHUTEIN.
KBanpaTHblii TpéxuiieH PackiaapiBaTh HA MHOKHTEIH KBaJAPATHBIN
TPEXWIEH C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
AnrebGpanueckue 15 Anrebpanyeckas 1po0Ob. JlonmycTuMble 3HaUE€HUS 3anuceiBaTh anreOpanyeckue BoipaxkeHnus. Haxonurs
BBIPAKEHUS. NIEPEMEHHBIX, BXOASIIUX B alire0pandeckue 001acTh onpeeseH s pallMOHAIbHOTO BBIPAYKEHHUSL.
AnrebGpanueckas Jpoob BbIpakeHUs1. OCHOBHOE CBOMCTBO ajreOpanyeckoil | BINOJHATH 4KMCI0BBIE IOJICTAHOBKU U BBIYMCIATH
npodu. CokpaiieHnue 1pooei. 3Ha4YeHue IpoOH, B TOM YHUCIIE C TIOMOIIBIO
CrnosxeHue, BBIYMTAaHUE, YMHOKEHUE U JIEJICHHE KQJIBKYJIATOPA.
anreOpandeckux apobeil. [IpeobpazoBanue ®opmMyIMPOBATH OCHOBHOE CBOMCTBO
BBIpXXEHUI, coiepKaliux anreOpandeckue Apodu | anredpandeckoil [poOdu U MPUMEHSATh €ro s
npeoOpa3oBaHus IpooOeii.
BbInoaHATSH AeiicTBUA ¢ anredpandecKuMu ApoOsIMU.
[TpuMeHsTH TpeodpazoBaHUs BEIPAXKEHUH JUIs
penieHus 3a1a4. Belpaxarb nepeMeHHble U3 GopMyI
(pusnueckux, reoMeTpUYECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAI[1H)
VYpaBHeHUs U 15 KBanpatHoe ypaBHenue. HenonHoe kBagpatHoe Pacno3HaBaTh KBaJpaTHbIE YPaBHEHUS.

HEpPaBEHCTBA.
KBanpartHble ypaBHEeHUs

ypaBHEHUE.
dopmysa KOpHEH KBapaTHOTO ypaBHEHUS.
Teopema Buera.

Pemenue ypaBHeHUH, CBOAAIIMXCA K KBaAPATHBIM.
[Ipocreiimme qpoOHO-pallOHAIBHBIE YPABHEHHUS.
Pemenne TeKCTOBBIX 3aJ1a4 ¢ TOMOIIBIO
KBaJI[paTHBIX YpaBHEHUI

3anuceIBaTh (POPMYJIy KOPHEHN KBAIPATHOTO
YpaBHEHUS; peliaTh KBAJAPaTHbIe YPABHEHUS] —
MIOJIHBIE U HETMIOJIHBIE.

IIpoBoanTh Npocreiimme UCcaeI0BAHUS KBaIPaTHBIX
YpaBHEHUM.

Pematb ypaBHeHus1, CBOAAIIUECS K KBAaJIPaTHBIM, C
MTOMOIIBbIO TPe0Opa30BaHN U 3aMEHOU TTePEMEHHOM.
Ha0nronaTs 1 aHAIM3MPOBATH CBS3b MEXYy KOPHSAMU
1 Kod(purnmenTaMy KBaJpaTHOTO YpaBHEHHUSI.




®opmysmpoBaTh TeopeMy Buera, a Taxxe 00paTHYIO
TEOpEMY, IPUMEHSTh 3T TEOPEMBI IS PELICHUS
3a1a4.

PemaTh TexkcToBbIe 3aa4H aNredpanyecKum
CIOCOOOM: EPEXOIUThH OT CIOBECHOM (HOPMYINPOBKU
yCIIOBMS 334U K aJire0pandeckoi MOAEIH MyTéM
COCTAaBJICHUS YPaBHEHUS; PEIIATh COCTABICHHOE
YPaBHEHHUE; HHTEPIIPETUPOBATH PE3YNIbTAT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTHSI aNreOpsl

VYpaBHeHUs U 13 JIunelHOe ypaBHEHME C ABYMs IEPEMEHHBIMY, €r0 | Pacno3HaBaTh JTUMHEMHbBIE YPABHEHUS C JBYMS
HEPaBEHCTBA. rpaduK, IpUMephl pelIeHNs YpaBHEHUH B LENIbIX [IEPEMEHHBIMH.
Cucremsl ypaBHEHUI yuCcax. Crpoutb rpaduKku JMHEHHBIX YpaBHEHUH, B TOM UUCIIE
Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH € HCNO0/b3ys HU(pPoOBbIE pecypcehl.
IByMs nepeMeHHbIMU. [IpuMeps! pemienus cucreM | Pazam4yars napajuiesbHbIE U IEPECEKAIOIINECS
HEJIMHEWHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH. HpsIMbIE TIO UX YPABHEHUSIM.
I'paduueckas uHTEpHIpeTalus YpaBHEHUS ¢ AByMsi | PemaTh cuctemsl 1ByX JIMHEHHBIX YPaBHEHUN C IByMs
MIEPEMEHHBIMH U CUCTEM YPaBHEHHI ¢ JBYMsI IIEPEMEHHBIMU TI0JICTAHOBKOU U CIIOKEHHUEM.
IIEPEMEHHBIMH. Pemares npocreinme CUCTEMBI, B KOTOPBIX OJTHO U3
Pemenne TeKCTOBBIX 3a7a4 € TOMOIIBIO CUCTEM YPAaBHEHUH HE SIBIJIECTCS JINHEUHBIM.
ypaBHEHUH IIpuBoauTh rpagu4ecKyr0 HHTEPIPETALHIO
pellleHns] ypaBHEHUS C IBYMsI IEPEMEHHBIMHU U CUCTEM
YPaBHEHHUH C ABYMs IEPEMEHHBIMH.
Pemath TexkcToBble 3a1a4M anredOpanyeckum
CIocoboM
VYpaBHeHHUs U 12 YucoBble HEPABEHCTBA U X CBOMCTBA. ®opMy/IMpPOBATh CBOICTBA YNCIOBBIX HEPABEHCTB,

HEPABEHCTBA.
HepasenctBa

HepaseHcTBO ¢ 01HOM nTepeMeHHON. JInHeliHbIe
HEPABEHCTBA C OJHOW MEPEMEHHOM U UX pELICHUE.
CucreMpl TMHENHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM U UX pELICHUE.

N300pakenue peneHns TMHEHHOT0 HepaBEHCTBA U
HX CHCTEM Ha YUCJIOBOM MPSAMO

WJUTIOCTPUPOBATh UX HA KOOPIAWHATHOW MPSIMOH,
AOKa3bIBATH aNTreOpanyecKu.

IIpumeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS
3a1ad.

Pemate JIMHEWHBIE HEPABEHCTBA C OJHOU NIEPEMEHHON,
n300pakaTh pellIeHNe HEPaBEHCTBA HA YUCIIOBON
IPSIMOM.

PemaTthb cucTeMbl TUHEHHBIX HEPABEHCTB, H300paxaTh




peLICHUE CUCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOU

OyHkiu. OCHOBHBIE
IOHSTHUSI

[Tonstue pynkuuu. O61acTh onpeneaeHus u

MHOeCTBO 3HaueHUU (QyHKIMU. CriocoOb! 3a1aHus

hyHKIHA.
I'padpux ¢pynkuuu. CBoicTBa PyHKINH, UX
0oTOOpakeHHE Ha rpaduke

Hcnonb3oBaTh QYyHKIMOHAIBHYIO TEPMHHOJIOTHIO H
CHMBOJIHKY.

BorunciasaTs 3HaYeHHus1 QYHKUINN, 3aJaHHBIX
dbopmynamu (Tipu HEOOXOJUMOCTH UCTIOIB30BATh
KaJIbKYJIATOP); COCTABIATH TA0IULBI 3HAYEHUI
(GYHKIHIH.

CTpouthb 1o TouKkam rpagpuku QyHKIUH.
OnucepiBaTh CBOiicTBA (DYHKIIMH HA OCHOBE €€
rpaduyecKoro npeacTaBICHUsI.

Hcnoab30BaTh (YHKIMOHATBHYIO TEPMUHOJIOTHIO
CHMBOJIHKY.

HcceaenoBath npuMeps! rpaguKoB, OTPAKAFOIINX
peanbHble Npolecchl U siBiieHus. IIpuBoanTh
NMPUMepPbI IIPOLIECCOB U SIBJIICHUN C 3aIaHHBIMA
CBOWCTBaMH.

Hcnoub30BaTh KOMIBIOTEPHbIE POrPAMMBI JJIS
NOCTpOeHUs rpauKOB PYHKIUHI U U3yUSHHS UX
CBOMCTB

OyHkuu. Yucnossle
byHKIMHA

Urenue u noctpoeHne rpagukoB GyHKIHH.
[Ipumeps! rpadukoB QyHKIMHA, OTpaKAOIIUX
peaJIbHBIE MPOLIECCHI.

OyHKIMH, OUCHIBAIOLINE MPSAMYIO U 00paTHYIO

MMPpONOPLHUOHAIIBHBIC 3aBUCUMOCTH, UX Fpa(l)I/IKI/I.

['unep6omna.

I'paduk dyHKIHE Y = X2,

®dynxmmn y = X2,y =x3, y=+/x,y = |x|;
rpaduvecKoe pereHne ypaBHeHHI U CHCTEM
ypaBHEHUH

Haxoauthb ¢ noMoubio rpadgpuka QyHKIUN 3HAUCHHUE
OJIHOH U3 paccMaTpUBAEMbIX BEJTMYHH MO 3HAUYEHUIO
JIPYTOW.

B HecnoxkHbIX cnydasx BbIpakaThb popmyioi
3aBHCHMMOCTb MEX/y BEJIMUNHAMM.

OnuckIBaTh XapakTep U3MEHEHHUS OJIHOM BEIMYUHBI B
3aBHCHUMOCTH OT U3MEHEHUS APYTOM.

Pacno3naBaTh BUIbI U3y4aeMbIX (YHKIIHM.
IToxa3pIBaTh CXeMAaTHYECKH I10JIO)KEHNE Ha
KOOPJMHATHOM TIOCKOCTH IpadukoB pyHKIMIA BUA:
y=x4y=xy=+xy=|xl

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE
NpeACTABJICHHUS IS PELICHNS U UCCIIEIOBaHM
YPAaBHEHUH U CUCTEM YPABHEHUM.




I[IpumensTh nudppPoBLIEe pecypChl 1 TOCTPOCHUS
rpadukoB GyHKIMI

IToBTOpEeHue u
000011IEeHNE

[ToBTOpEHME OCHOBHBIX MOHATUIA U METOI0B
KypcoB 7 1 8 KjaccoB, 00001IeHne 3HaHUH

Bb10upaTh, IpUMEHATDH, OLEHUBATH CIIOCOOBI
CpaBHEHMsI YHCEJl, BBIUMCIIEHUH, TpeoOpa3oBaHuil
BBIPAKCHUI, pELICHUS YPAaBHEHUM.

OcymecTBAATH CAMOKOHTPOJIb BBIIOJIHAEMBIX
JIEHCTBUM M CAMOIIPOBEPKY pe3yJIbTaTa BEIYMCICHHM,
npeoOpa3oBaHMil, TOCTPOCHUA.

Pemarsb 3a1aum u3 peajbHOM KU3HHM, IPUMEHATH
MaTeMaTUYECKHUE 3HAHUS [Vl PEILCHUS 3a1a4 U3
JIPYTUX IPEIMETOB.

Pemath TeKCTOBBIC 321a4M, CPAaBHUBATh, BLIOUPATH
CNoco0bI PEIICHMS 3a]]a4l

9 kaacc (He meHee 102 )

Ha3Banue pa3nena
(TeMBI) Kypca

Yucio
JacoB

OcHoBHOE CoacpKaHue

OcHoBHbBIE BHABI 1eITEJILHOCTH Oﬁy‘{alOIIII/IXCH

Ypcna v BEIUUCICHUS.
JleficTBUTENIbHBIEC YUCIIA

PanvonaneHbIe yncia, MppallMOHAIbHBIEC YUCIIA,
KOHEUYHbIE 1 OECKOHEUHBIE JeCATUYHbIE POOH.
MHOX€eCTBO JIEUCTBUTEIILHBIX UHCE;
JeWCTBUTENbHBIC YNCIIa KaK OECKOHEUHBIE
necsiTuuHble 1poou. BzaumMHo o1HO3HAaYHOE
COOTBETCTBUE MEXKIY MHOKECTBOM
JEUCTBUTEIIBHBIX YUCET U MHOKECTBOM TOUEK
KOOPJAMHATHOU IIPSIMOA.

CpaBHEHME TEWCTBUTENBHBIX YHCEIL,
apupMeTHIecKre JeMCTBUS C NEHCTBUTEIbHBIMU
YHUCIIAMH.

[TpubnuxEéHHOE 3HaYEHNE BETUYUHBI, TOYHOCTD
MIPUOJTMKECHUS.

Oxpyrnenue uncen. [Ipukuaka u oneHka
PE3YJIBTaTOB BBIYUCICHUN

PasBuBaTh npeacraBJieHus O YUCIIAX: OT
MHO’K€CTBA HaTYpaJIbHBIX YMCEJl 10 MHOYKECTBA
JICHCTBUTEIIBHBIX YHCEIL.

O3HaKOMHTBCS C BO3MOKHOCTBIO IIPEACTABIECHUS
JENCTBUTENLHOTO YnciIa Kak 0€CKOHEYHON
JECATUYHOHN IpOOH, NPUMEHSATH JECATHYHBIC
NpUOIKEHNS PallMOHANBHBIX U UPPALIMOHATIBHBIX
YUCEL.

HN300paxkath 1elCTBUTENbHBIC YHCIIA TOYKAMHU
KOOPJHMHATHOU IIPSIMOA.

3anucbiBaTh, CPABHMBATDH M YNIOPSIA0YUBATH
JIENICTBUTENIBHBIE YUCIIA.

BbINoJHATH, COYETast yCTHBIE U TMCbMEHHBIE
IpUEMBI, apu(pMeTHYeCKHe JeiCTBHS C
palMOHAIbHBIMU YHCIAMHU; HAXOAMTh 3HAYCHUS




CTEIEHEH C LEIbIMU ITI0KA3aTESIMU U KOPHEH;
BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUN.
IHony4yuTsh npeacraBjieHue O 3HAYUMOCTH
JICHCTBUTEIIbHBIX YHUCEI B IPAKTUYECKON
JIEeATEIIbHOCTH YEJIOBEKA.

AHATU3UPOBATH U /1€J1aTh BBIBOABI O TOUHOCTH
NpUOIMKEHUS JEHCTBUTEIBLHOTO YUCIIA IIPU
pelieHuu 3a1ay.

OKpyriasiTh ICHCTBUTEIbHBIC YNCIIA, BHINOJIHATH
NPUKHUAKY PE3YJIbTATA BBIYUCICHUH, OLEHKY
3HAYEHHUM YMCIIOBBIX BBIPAKECHUM.

3HAKOMHTBCSI ¢ HICTOPHENl Pa3BUTHSI MaTEMaTUKU

YpaBHeHus u 14 JIuneitHoe ypaBHeHUE. Pelienue ypaBHeHU, OcBauBaThb, 3a1I0MUHATH U IPUMEHATH

HEPABEHCTBA. CBOJALIUXCS K JINHEHHBIM. rpagu4yecKue MeTOAbl IIPU PEILICHUN YPaBHEHUI,

YpaBHEHHUs C OAHOU KBagparnoe ypaBHeHue. Penienue ypaBHeHH, HEPABEHCTB U UX CUCTEM.

[IEPEMEHHOMN CBOZAIIMXCS K KBaJpaTHbIM. bukBagparHsie Pacno3naBats 11e51bI€ U IPOOHBIC YPAaBHEHMUS.
YPaBHEHUSI. Pemiate iuHelHbIE U KBaJApAaTHbIC YPaBHEHMNS,
IIpuMepsl perieHns ypaBHEHUN TPEThEH U YPaBHEHUs, CBOIALINECS K HUM, IPOCTEHUILINE
4eTBEPTOM cTeneHel pa3oKeHneM Ha MHOXKHUTENHN. | APOOHO-pallMOHAIIbHBIE YPABHEHUS.
Pemenue 1poOHO-palliOHAIBHBIX YpaBHEHHI. IIpeasaraTs BO3MOXHBIE CITOCOOBI pEeILIEHUS
Pemenne TekCTOBBIX 3aJa4 alnredpanyeckum TEKCTOBBIX 33]a4, 00CyKIaTh UX U peliaTh
METOA0M TEKCTOBBIE 33/1a4l Pa3HbIMU CIIOCOOAMH.

3HAKOMMTBCS ¢ HICTOPHEl Pa3BUTHSI MAaTEMAaTUKHU
YpaBHeHUA U 14 JIuHelHOEe ypaBHEHME C ABYMs IEPEMEHHBIMU U €10 | OcBauBATh U NPUMEHSATD NIPUEMBI PELLIEHUS

HEpPaBEHCTBA.
Cucremsl ypaBHEHU

rpaduk.

Cuctema IByX JIMHEHHBIX YPAaBHEHHH C IBYMs
NepeMeHHbIMH U €€ peleHue. Pemenue cucrem
JIBYX YpaBHEHHI, OJTHO U3 KOTOPBIX JIMHEIHOE, a
JIpYyroe — BTOPOM CTETEHH.

I'paduueckas MHTEpHIpETALIUSA CUCTEMBI YPaBHEHU N
C IByMs [IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3aa4 alreOpanyecKum
CrIoco0oM

CHCTEMBI JIBYX JIMHEHHBIX YPAaBHEHUH C ABYMsI
NIEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHHUE HE SIBIISIETCS JTMHEHHBIM.
Hcnoab3oBaTh QyHKIIMOHATBHO-TpapHUECKue
MIpeJICTaBICHUS JIUIsl pellleHUs] M UcCIel0BAHUSA
YPABHEHUU U CUCTEM.

AHAJM3HPOBATH TEKCThI 32124, PelIaTh UX
anreOpandeckuM CriocoOoM: MepexoaAuTh OT
CJIOBECHOH (DOPMYJIMPOBKH YCIOBHUS 330a4H K




anreOpanyeckoil MOAETH IMyTEM COCTaBIICHUS
CHCTEMBl ypaBHEHUH; pelIaTh COCTABICHHYIO
CUCTEMY YpaBHEHUI; HHTEPIPETHPOBATH
pe3yibTar.

3HAKOMMTBCS € HCTOPHE pa3BUTHsI MATEMAaTUKU

YpaBHeHus U
HEPaBEHCTBA.
Hepagencrtpa

16

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JInneliHbIe HEPABEHCTBA C OJJHOM IEPEMEHHOMN U UX
pelieHue.

CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOH U UX PELICHHUE.

KBagpaTHble HEpaBEHCTBA U UX PEILICHHUE.
I'paduueckas MHTEpHIpeTaLlUs HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMU

YurtaTh, 3aIMCLIBATDH, NIOHUMATD,
HHTEPNPETHPOBATH HEPABEHCTBA; UCIIOIH30BAThH
CHUMBOJIMKY U TEPMHHOJIOTHIO.

BoinoanaTs npeoOpa3oBaHusi HEPABEHCTB,
HCMO0JIb30BATh VIS IPEOOPa30BaHUs CBOKWCTBA
YHUCJIOBBIX HEPABEHCTB.

Pacno3naBathb JUHEHHBIC U KBaJPAaTHBIC
HEpPAaBEHCTBA.

Pemarsp nuHeiHbIE HEPABEHCTBA, CUCTEMBI
JMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIOLIUX KBAJIPaTHOE HEPABEHCTBO, U PEIIATh
UX; 00CYKAaTh IOJTYYECHHbIE PEIICHMUS.
MN300paxkaTth pellieHre HEPAaBEHCTBA U CUCTEMBbI
HEpPABEHCTB HA YHCIIOBOW MPSIMOM, 3alIUCHIBATH
pelIeHne C MOMOIIbI0 CUMBOJIOB.

PemaTthb KBajipaTHBIE HEPABEHCTBA, UCTIONB3YS
rpaduyeckue npeacTaBIeHuUs.

OcBauBaTh U NIPUMEHSITh HEPABEHCTBA MIPH
pELIeHUH Pa3INYHbIX 33a4, B TOM YHCJIe TPAKTUKO-
OPHEHTHUPOBAHHBIX

OyHKIUU

16

KBagpatuunas ¢pyHkuus, e€ rpaguk 1 CBOMCTBA.
[TapaGoia, KOOpAMHATHI BEPUIMHBI TAPaOOJIIbI, OCh
CUMMETpPUHU TTapaboIIbI.

CrenenHble QyHKIUU C HATYpaTbHBIMU
nokaszatessiMu 2 1 3, uX rpaMKu U CBOMCTBA.

I'paduxn pynkmmii: y =kx, y =kx + b,y = %
y=axt, y=ax, y=vx,y=|x|

Pacno3naBaTh BU/IbI M3ydaeMbIX (YHKIIMT;
WLIIOCTPUPOBATH CXeMAaTH4YeCKH, 00bICHATH
pacnosoKeHNe Ha KOOPAUHATHOMN IIOCKOCTH

. k
rpadukoB pyHkiwmii Buga: y = kx, y =kx + b,y = ot
y=ax? y=ax’,y=+x,y=|x| B 3aBucuMocTH ot
3Ha4eHUH K03()(HUIIMEHTOB; OMUCHIBATh UX CBOICTBA.
Pacno3naBaTh KBagpaTHIHYIO (QYHKIIHIO 110

dbopmyre.




IMpuBoAUTHL PUMeEPBI KBAIPATUIHBIX
3aBUCUMOCTEH U3 peaibHOM JKU3HU, (PHU3HKH,
T€OMETPHH.

BeisiBasiTh 1 000011aTH 0COOEHHOCTH TpaduKa
KBaJpaTHuHOH QyHKIME Y = ax? + bx + C.
CTpouTthb 1 U300pakaTh cXeMaTH4YeCKH rpauKu
KBaJIpaTUYHBIX (QYHKIUH, 3aJaHHBIX (pOpMyJIaMu
Bumay = ax?, y=ax>+q,y =a(x + p)?
y=ax?+bx +c.

AHAJIN3UPOBATH M IPUMEHSATH CBOMCTBA
M3YYEHHBIX (DYHKIHIA U1 X TIOCTPOCHHS, B TOM
YHCJIe C TTOMOIIBIO IIM(PPOBBIX PECYpPCOB

YucaoBbie
IOCJIeA0BATEIHLHOCTH

15

[ToHsATHE YMCIIOBOM MTOCIIEI0BATEILHOCTH.
3aaHue Mociae0BaTeIbHOCTU PEKYPPEHTHOM
dhopmynoit u popMyIoi N-ro YseHa.
Apudmernueckas 1 reoMeTprUUECcKasi IPOTPECCHH.
®opmyIbl N-To wieHa apuPpMeTHUECKO U
T€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB.

N300pakeHune 4wieHOB apu(pMeTHIeCcKoi 1
reOMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPJAMHATHOM IMJIOCKOCTH.

JIMHEHBIN ¥ SKCTIOHEHIIUATIbHBIA POCT.
CnoskHbIe TPOLIEHTHI

OcBanBaTh U NIPUMEHSATb UHICKCHBIE
0003Ha4YeHMs], CTPOUTH pedeBble BbICKA3BIBAHUS C
HCIIOJIb30BAHHUEM TCPMHUHOJIOTHH, CBSI3aHHOM C
MOHSTUEM IOCJIEI0BATEIbHOCTH.

AnanuzupoBaTthb GopMyiy N-TO WieHa
MOCIIEA0BATEIHHOCTH WM PEKYPPEHTHYIO POpMYITy
U BBIYHMCISATH WICHBI TTOCIE0BATEIHHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYIIaMHU.

YcranaBanmBaTh 3aKOHOMEPHOCTD B ITIOCTPOCHUU
MOCJIE/I0BATEIbHOCTH, €CJIA BBIITUCAHBI IEPBBIC
HECKOJIBKO €€ YICHOB.

Pacno3naBath apupMeTHIECKYIO U
TEOMETPUUECKYIO MIPOTPECCUH TPU Pa3HBIX CIIocobax
3a/1aHMsl.

Pematsp 3a1a4n ¢ UCMOIB30BaHHEM (GOPMYIT N-TO
yrieHa apu(PMETUIECKON U TEOMETPUUIECKOM
IIPOrPECCUI, CYMMBI IEPBBIX N YIIEHOB.
N300paxkaTh 4ieHbl NOCIEI0BATEILHOCTH TOUYKAMHU
Ha KOOPJIMHATHOM TJIOCKOCTH.

PaccmaTpuBath npuMephbl NPOLECCOB U ABJICHUN
13 peaJbHOM )KU3HU, WILUTIOCTPUPYIOIINE U3MEHEHHE




B apu(METHUECKON POTPECCUH, B TEOMETPHUUECKOM
IPOrpeccuu; U300paxarb COOTBETCTBYIOLIHE
3aBUCUMOCTH Ipah)UyecKH.

Pemarhb 3a1a4u, CBS3aHHBIE C YUCIOBBIMHU
[I0CJIEI0BATENIBHOCTAMH, B TOM YHCIIE 3a/1a41 U3
peaabHOM JKU3HU C UCIIOJIb30BaHUEM LIU(PPOBBIX
TEXHOJIOTUH (3JEKTPOHHBIX Ta0IMIL, TpaUIECKOro
KaJbKYJISATOpa U T. I1.).

Pemarhb 3a71aun Ha CJI0’KHBIE MPOLIEHTHI, B TOM
quciIe 3aa4d U3 pealbHOM MPAKTUKH (C
UCIOJIb30BAHUEM KAIIbKYJIATOPA).

3HAKOMHTBCS ¢ HCTOPHEH pPa3BUTHS MATEMATUKU

[ToBTOpeHmE, 06001ICHNE,
cUCTEMaTU3aIUs 3HAHUMI

18

Yucsia 1 BbIYMCJIEHHs (3a11UCh, CPAaBHEHNE,
JEUCTBHSA C JEHCTBUTEIBHBIMHI YHCIAMU, YHCIIOBAS
IpsAiMast; MPOLEHTHI, OTHOILECHUS, IPOIIOPLIUY;
OKpyTJIeHue, MpUOIMKEHNE, OLIEHKA; peIlleHUe
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM CIIOCOOOM)

OnepupoBaTh NOHATHUSIMH: MHOKECTBO,
MOJIMHOKECTBO, OIEpPaLK HaJl MHOKECTBAMU;
HCMO0Jb30BATH rpaduuecKoe MPeICTaBICHNUE
MHOKECTB ISl OITMCAHUS PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPY PEIICHHUH 3aa4 U3 IPYTUX yUeOHBIX
MIPEIMETOB.

AKTyaJaIu3MpoBaTh TEPMUHOJIOTHIO U OCHOBHbIE
AeMCTBUSA, CBA3aHHbIE ¢ YMCJIAMM . HaTypaJIbHOE
YUCJI0, MPOCTOE U COCTABHOE YHCIIA, IEIUMOCTh
HaTypaJbHbIX YUCEIN, IPU3HAKU JETUMOCTH, LIEII0E
YHUCJI0, MOAYJIh YHCIIa, OOBIKHOBEHHAS U JCCATUIHAS
JIpoOu, CTAaHAAPTHBIN BUJ YUCIA, apuPMETHUECKUN
KBaJPaTHBIN KOPEHb.

BbInoJHATH AeiicTBUA, CPABHUBATH U
YHOPSA0YMBATH YKCIIA, IPEICTABISATH YUCTIA HA
KOOPAMHATHOW MPSIMOM, OKPYTJISATh YHCIIA;
BBINOJIHATH NPUKUIKY U OLIEHKY pe3yJbTaTa
BBIUMCIICHHH.

Pemath TekcTOBBIE 321a4 apU(DMETUUECKIM
CIIOCOOOM.

Pemarh npakTuyeckue 3agaqm, coaepxamnime




IPOLEHTHI, T0JIM, YACTH, BBIPAXKAIOLIINE
3aBUCHMOCTH: CKOPOCTh — BpPEMsI — pPacCTOSHHE,
[IEHa — KOJIMYECTBO — CTOMMOCTbH, 00BEM pabOThI
— BpeMs — IPOU3BOAUTEIBHOCTh TPY/AA.
Pa30uparthb peasbHbIe )KU3HEHHBIE CUTYAllUH,
(¢opMyJIHPOBATH UX HA SI3BIKE MATEMATHKH,
HAXOJIUTH PEIICHHE, IPUMEHSSI MAaTeMaTHIeCKUN
anmapaT, HHTepIpeTHPOBATH PE3yIbTaT

Auaredpanyeckne BbipaxkeHus (mpeoOpa3oBaHUe
alreOpandecKux BhIPaKEHHM, JOIYCTHUMBbIE
3HAYEHUS)

OnepupoBaTb NOHATHAMM: CTETIEHD C LEJIBIM
rokasaresuem, apu(pMETUYECKUI KBaipaTHBIN
KOpPEHb, MHOTOWIEH, aJiIredpanyeckas 1poosb,
TOKIECTBO.

BbINoJHATH OCHOBHBIE 1eiiCTBHS: BBINOIHSITD
pacuérsl 1o GpopmyiiaMm, Npeodpa3oBbIBATH LIETIbIE,
JIpOOHO-PALIMOHAIbHBIE BHIPAKEHHUS U BBIPAXKEHUS C
KOPHSIMH, PEAJIN30BbIBaTh Pa3I0KEHNE MHOTOUIEHA
Ha MHOKUTEJIH, B TOM YHCJIE C UCIIOJIb30BAaHUEM
(bopMyI pa3HOCTH KBaJIpaToOB M KBaJ(paTa CyMMBbI U
Pa3HOCTH; HAXOUTh JIOIYCTUMBIE 3HAYEHUS
NEPEMEHHBIX JJIs IPOOHO-pAIMOHAIBHBIX
BBIPAKECHH, KOPHEH.

@ynkumu (moctpoeHue rpadukoB, CBONCTBA
M3Y4YEeHHBIX (PYHKUUH; rpaduyeckoe pelieHne
YpaBHEHH U X CUCTEM)

OnepupoBaTh NOHATUAMM: QYHKIUS, rpaduK
GbyHKIUH, HyId QYHKLINU, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3PACTAHUA,
yObIBaHUs1, HaOOJIbIlIee U HaUMEHbBIIIee 3HAUCHUS
byHKIMN.

AHaIM3MPOBaATh, CPABHUBATh, 00CYXKIaTh
CBOMCTBA QYHKLUH, CTPOUTH UX IPpadUKH.
OnepupoBaTh NOHATUSIMH: TIpSIMAst
PONOPIMOHATIBHOCTh, OOpaTHas
HPONOPLHUOHAIBHOCTD, TUHENHHAs PyHKIMS,
KBaJpaTu4Has GyHKUus, napadoia, rurnepooa.
Hcnonb3oBarh rpadpuku 151 onpeaeaeHust




CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH, 1JI PELICHUS
3aJja4y U3 IpYrux y4eOHbIX IPEIMETOB U peaibHON
KU3HU; MOAEJTUPOBATH C TOMOIIBIO rPpauKOB
pealIbHBIE NIPOLIECCHI U SBJICHUS.

Beipaxkats (popMy1aMH 3aBUCUMOCTH MEXIY
BEIMYHMHAMU




IINIAHMPOBAHUME U3VUYEHNA YUEBHOI'O KYPCA

Auredpa. 7 kiaacc (ne meHee 102 1)

KO0JI-BO YaC0B

Ne Tema TIpeaMeTHOE Comepkanue XapakTepucTUKA eI TeJIbHOCTH
| I o0yyaromuxcst
§1 Yucna v BEIYHCIICHUS 3 4 [ToHsiTHE panOHAIBLHOTO YUCIIA. CucreMaTM3MpoOBaTh U 000ralaTh 3HAHUSA

Apudmernueckre IeHCTBUS C
palMOHATILHBIMHU YUCIIAMH.
CpaBHeHue, ynopsi041MBaHue
palMOHATIBHBIX YHCEN.

Perienre 0CHOBHBIX 3a/1a4 Ha ApooOH,
IPOLIEHTHI U3 PeaTbHOM MPAKTHKH.
Peanbnbie 3aBucumoct. [psmas u
oOpaTHas MPONOPIUOHAIBHOCTH.
IIpu3Haky AeIMMOCTH, Pa3I0KEHNUE Ha
MHOXHTEIH HATYPaJIbHBIX YHCENT

00 OOBIKHOBEHHBIX U JICCSITHYHBIX APOOSX.
CpaBHUBATB M YNOPSAA0YMBATH APOOH,
peoOpa3oBbIBas IPU HEOOXOIUMOCTH
JEeCSITUUHBIE TPOOH B OOBIKHOBEHHEIE,
OOBIKHOBCHHBIC B JICCATUYHBIC, B YACTHOCTHU B
OECKOHEUHYIO JIECATUYHYIO IPOOb.
IIpumensaTh pa3HooOpa3HbIe CIOCOOBI U
NPHEMBI BIYUCJICHUS 3HAYCHUH JPOOHBIX
BBIPA:KEHUH, COJIePKANUX OOBIKHOBEHHBIC 1
JECSITHYHBIE TPOOH: 3aMEHSTh MpU
HEOOXOIUMOCTH JIECATUUHYIO APOOh
OOBIKHOBEHHON U OOBIKHOBEHHYIO
JECSITHYHOM, TPUBOIUTE BRIpAXKEHHE K hopme,
HauOosee yaoOHO! I BEIYUCTICHHH,
PeoOPa3OBBIBATE APOOHBIC BRIPAKEHUS Ha
YMHOXEHHE U JIeJICHNE AeCATUYHBIX Apobel K
JCHCTBHSAM C IIEJIBIMU YHCIIAMHU.

Pematsb 3a1a4uu Ha 9acTH, IPOIEHTHI,
MIPOTIOPITNH, HA HAXOXKACHUE IPOOH
(IporieHTa) OT BEJIMYMHBI U BEJIMUUHBI 110 €€
npoOu (TIpOIIeHTY), IpoOH (TIpOIIeHTa),
KOTOPBIA COCTABIISICT OJTHA BEIMYUHA OT
JPYroii.

IIpuBoauTH, pa30UpaTh, OLIEHUBATH
pa3IMyYHbIe PEICHHUs, 3alUCH PEeHICHHUH




TEKCTOBBIX 3aj1au.

Pacno3HaBaTh M 00BbACHATH, ONUPAACH HA
olpezeseHus, NpsIMO NPONOPLUOHATIbHBIE U
00paTHO MPONOPLUOHATIBHBIE 3aBUCUMOCTH
MEX/y BEJIMYMHAMU; IPUBOAUTH IPUMeEPbI
9THX 3aBUCHUMOCTEN U3 pealbHOro MUpPa, U3
JPYTUX y4eOHBIX MPEIMETOB.

PemiaTh n1pakTHKO-OpUEHTUPOBAHHBIE 33/1a4H
Ha JIpo0u, MPOLIEHTHI, IPAMYIO U 00paTHYIO
IPONOPLHUOHATIBHOCTH, IPONOPLUHU

I'maBa 1. Auare

Opauyeckue BbIpaskeHUsl. YpaBHEeHHs C 0J{HO# mepeMeHHoi (62/78 u)

§2 Bgenenue B anrebpy 3 3 bykBenHble BoipaxkeHus. [lepemenHsle. Osuaazerp anredbpanyeckoil TEpMUHOIOTHEN U
OITyCTUMBIE 3HAYCHUS TIEPEMECHHBIX. CHUMBOJIUKOH, IPUMEHSATH €€ B IIpoLecce
§3 PaBHOCHIIBHOE ypaBHEHHE. 5 6 Homy p - 1P pon
9 DopmyIbL. OCBOEHMS y4yeOHOro MaTepuana.
JluneliHOe ypaBHEHUE C .
OIHO# IepeMeHHOk VYpaBHeHue, mpaBuiia peodpazoBaHus HaxoauTthb 3HaueHNs OYKBEHHBIX BBIPAXKEHUN
aBHEHMS, PaBHOCUIILHOCTb YPAaBHEHHH. NP 33J]aHHBIX 3HAUEHUSX OYKB; BBIOIHATh
§4 Pemenue 3amau ¢ 4 5 YPABHSHHA, P P PH 3aA YBs
. JluneitHoe ypaBHEHHE ¢ OTHOMN BBIYHCIIEHUS 1O (OpMYyJIaM.

MOMOUIbIO YpaBHEHUI ® . . .
NEPEMEHHOM, pelleHne JTNHEHHBIX PemiaTs 1uHeitHOE ypaBHEHUE ¢ OJTHOU
ypaBHEHUH. Perienne 3aa4 ¢ HOMOIIbIO NIEpEMEHHOM, NPUMeHsIsl PaBMUJIA ITepexoaa
YpaBHEHUH. OT UCXOJITHOTO YPaBHEHHUS K PABHOCUIILHOMY

emy 0oJiee mpocToro BUja.
IIpoBepsATs, sABIISETCS I KOHKPETHOE YHCIIO
KOPHEM YpaBHEHHUSI.
KonTposbnas padora 1 1 Temsr § 1—4 KonTponupoBats 1 olleHUBATh CBOIO padoTYy,
Nel CTaBUTh 1I€JIM Ha CIEAYIOUIUH 3Tan o0yueHus
§5 ToXnecTBEHHO paBHbIE 2 2 [TpeoOpa3oBanue OyKBEeHHBIX BblpakeHul, | [IpuBOANTH YHCI0BBIE H OYKBEHHbIE
BbIpakeHHsl. TOXJ1ecTBa pacKpbITHE CKOOOK U TIPUBEICHUE NMpUMepbI CTETICHN C HaTypabHBIM
§6 CreneHb ¢ HaTypaJbHBIM 3 3 MOJOOHBIX CIaraeMblX. nokaszatesieM, OObSICHAA 3HaUEHUsI OCHOBAHUS
NoKa3aTeseM CremneHb ¢ HaTypaJbHBIM [TOKa3aTEJIeM. CTENEeHU U NTOKa3aTes CTeNeHH, HAXOIUTh
§7 CBoiicTBa CTENEHH C 3 4 CBoiicTBa CTENEHU C HATYypaIbHbIM 3Ha4YeHus crerneHei puga a" (a — moboe

HATypaIbHBIM nokasareneM. MHorousnensl. CiioxeHue, palnMoHaIBbHOE YUCIIO0, N — HaTypaJIbHOE

nokasaresieM BBIYUTAHNE, YMHO)KEHUE MHOTOUJICHOB. YHCIIO).




§8 OnHOYIEHEI ITorMMaTh CMBICH 3aIUCU OOIBIINX YUCET C

§9 MHEOIOWUICHEL IIOMOILBIO AECATUYHBIX IpoOel U cTeneHen
yycia 10, IpUMEeHSITh UX B PeaJbHbIX

§10 | CnoxeHue U BBIYUTaHUE CUTYalUsX.

MHOI'OYJICHOB IIpuMeHATH NPU3HAKY JEIUMOCTH,
pa3Jio’KeHNe Ha MHOXKUTENIN HaTypaJlbHbIX
qucell.

KonTpoasnas padora Tewmsr § 5—10 KounTponupoBaTs 1 O1leHHUBaTh CBOIO paboTy,

Ne2 CTaBUTb LIEJIM Ha CIEAYIOUIUI 3Tan 00yyeHHUs

§11 | YMHOXEHHE OJHOYJICHA [TpeoOpa3oBanue OyKBEHHBIX BhIpaXeHUH, | BBIMOJHATH npeoOpa3oBaHUs LIEI0r0
Ha MHOT'O4JIEH packpbITHE CKOOOK U IIPUBEIECHUE BBIPAXXEHUSI B MHOI'OWIEH [IPUBEACHUEM
§12 | YMHOX€EHHE MHOTOUJIEHA HOJOOHBIX CIaraeMblX. HOJOOHBIX CIIaraéMbIX, PACKPHITHEM CKOOOK.
Ha MHOT'O4JIEH CrnosxeHue, BBIMUTAHUE, YMHO)KEHUE BbInoJHATH YMHOXKEHHE OJTHOWIEHA Ha
§13 | Pa3nosxeHne MHOTOUYJICHOB MHOT'OYJICHOB. MHOT'OWJIEH U MHOT'O4JIeHa HA MHOTOYJIEH,

Ha MHOXHUTEJIH. Pa3nojkeHrne MHOTOUJIEHOB HA MHOXKUTENIN | IPUMEHATh GOpMYJIbl KBaJpaTa CyMMBI U

Beinecenue oOriero KBaJlpaTa pa3HOCTH.

MHOXHTEJS 32 CKOOKH OcymecTBasITh Pa3JIOKEHHE MHOTOYJIEHOB HA

§14 | PasnoxeHnEe MHOTOYWICHOB MHOXHTEIH TyTEM BBIHECEHHUS 32 CKOOKHU

Ha MHOXUTENN. Metoz 00IIero MHOXKHUTEJIS.

IPYIITHPOBKH IIpuMensiTh npeobpazoBaHre MHOTOUJICHOB
JUISL peIlIeHUs] Pa3IMYHbIX 3a7a4 U3
MaTEMAaTHUKH, CMEXHBIX IPEAMETOB, U3
peanbHON MPAKTUKU.
3HAKOMHTBCS € HCTOPHEH Pa3BUTH
MaTEeMaTHKU

KonTposbnas padora Temsr § 11—14 KonTponupoBath 1 olleHUBaTh CBOIO padoTy,

Ne3 CTaBUTh 1I€JIM Ha CIEAYIOUIUH 3Tan o0yueHus

§15 | IIpousBeneHue pa3HOCTH U @opMyIbl COKPAEHHOTO YMHOXKEHHUS. OcymecTBaIAThH pa3ji0kKeHNE MHOITOWIEHOB Ha

CYMMBI JIBYX BBIpaKEHUHN Pa3nojkeHrne MHOTOUJIEHOB HA MHOXKHUTENIN | MHOXHUTENIN TyTEM BBIHECEHHUS 32 CKOOKHU

§16 | Pa3HOCTB KBagpaToOB ABYX 00I11eT0 MHOXKHTEINSI, TPUMEHEHUs (POPMYJIbI
BBIpaKEHUI Pa3HOCTH KBapaToB, (GOpMyYJI COKpAILEHHOTO
§17 | KBagpat cymmsl 1 YMHOEHHS.

KBaJlpaT pa3HOCTH JBYX

IIpumeHsTH IpeoOpa3oBaHUe MHOTOYJICHOB




BBIpAXEHUI JUISL PEILIEHUs PA3IMYHBIX 3a7a4 U3
§18 | [IpeoGpa3zoBanue MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3
MHOTrOYJIEHA B KBaJpaT peaJIbHOM MPaKTUKHU.
CYMMBI WJIM Pa3HOCTHU
JIBYX BBIPQKCHUU
KonTpoasnas pabora Temsr § 15— 18 KonTponupoBaTs 1 OlleHHUBaTh CBOIO paboTy,
Neq CTaBUTb LI€JIM Ha CIEAYIOUIUI 3Tan 00yyeHus
§19 | Cymma u pa3HOCTb KyOOB DopMybl COKPAEHHOTO YMHOXKEHHUS. OcyecTBJAATH Pa3I0KEHNE MHOTOYICHOB Ha
JIBYX BbIpaKEHUH Pa3nojkeHrne MHOTOUJIEHOB HA MHOXKUTENIN | MHOXHUTENIN IIyTEM BIHECEHHUS 32 CKOOKHU
§20 | IIpumeHeHue pa3nUUHbIX 0011ero MHOXKHTES, IpUMEHEHUs! (OPMYIIbI
CIoCco0O0B Pa3I0KEHUS Pa3HOCTU KBaJpaToB, (hOopMys COKpAIIEHHOTO
MHOTOYJICHA Ha YMHOXEHHUSI.
MHOKUTENH IIpumensTh npeoOpa3zoBaHie MHOTOUJICHOB
JUISL peIlieHus] Pa3IMYHBIX 3a7a4 U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3
pEAIbHOM NPAKTUKH.
KonTposbHas padora Temsr § 19 — 20 KoHnTpoaupoBaTs 1 o1ieHUBaTh CBOIO paboTy,
NeS CTAaBUTb 1IeJIU HA CIEAYIOUIMH 3Tan 00y4eHus
I'nasa 2. ®ynkuuu (13/19 4)
§21 | [lonsTre MHOXECTBA. Koopaunara touku Ha npsimoii. Yucnosele | M300paxkaTh Ha KOOpAMHATHOMN NPSMO
YucnoBble IPOMEKYTKH IIPOMEXYTKH. PaccTossHne Mexny NByMs TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
§22 | Cszu mMexny TOYKaMH KOOPJAMHATHON ITPSIMOM. KOOpAMHATAM, JIyYH, OTPE3KH, HHTEPBAJIBL;
BennunHaMu. OyHKIUS ITpsimoyronbHas cucteMa KOOpAMHAT Ha 3aIMMCBIBATh X HA AJIreOpandeckoM si3bIKe.
§23 | CnocoOsl 3a1aHus wiockocTH. [Ipumepsl rpagukoB, 3aaHHbIX | OTMeYaTh B KOOPAMHATHOM MJI0CKOCTH
GyHKIUH ¢dopmynamu. Urenue rpadukoB peanbHbIX TOYKH I10 33JaHHBIM KOOPAMHATAM; CTPOUTh
§24 | I'paduk pynkuuu 3aBUCUMOCTEM. rpadUKu HECTIOKHBIX 3aBUCHMOCTEH,
§25 | Juncinas Gysxii, 68 [Toustue Gpynkuu. I'papux pyHKINN. 3aJJaHHbBIX (POPMYJIaMH, B TOM YHCIIE C

rpaduk u cBOMCTBA

CaoiicTBa (QyHKIUH.
Jluneiinas @ynkuus. [locrpoenue rpadpuka
JTUHEHHON (YHKIIUH.

I'paduk bpyukium y = |x|.

MOMOIIBIO U POBBHIX Ja00PaTOPUH.
IIpumeHsiTH, M3y4YaTh MPEUMYIIIECTBA,
HHTEPNPETUPOBATH IpaPUIECKUii CrIoco0
MIPEJCTABICHUS U aHaJIM3a pa3HOo00pa3HOH
YKU3HEHHOW MH(OpPMAIIUH.




OcBauBath noHATHE (PYHKINH, OBJIAIEBATH
(OYHKIIMOHAILHON TEPMHUHOJIOTHEH.
Pacno3HaBaTh nTuHEHYI0 QYHKIINIO

y = kx + b, onucwiBaTh €€ cBOlicTBa B
3aBUCHMOCTH OT 3HaueHHd K03 durmeHToB K
ub.

Ctpouts rpaduku TUHEHHOW QYHKIIMU U
bynkun y = |x|.

Hcnonb3oBath nugposbie pecypesl i
nocTpoeHus rpaduxkoB GyHKUUN U U3yUeHUS
UX CBOWCTB.

[IpuBOIUTE MpUMEPHI TUHEUHBIX
3aBUCHMOCTEN B peabHbIX MPOLIECcCax U
SIBIICHUSX

KonTposbHas padora
Ne6

Tewmsr § 21—25

KoHnTpoaupoBaTh 1 o1ieHUBaTh CBOIO paboTy,
CTAaBUTb 1IeJIU HA CJICAYIOUIMH Tan 00y4eHHs

I'masa 3. CucremMbl

JIMHEHHBbIX YPaBHEHUI € ABYMs lepeMeHHbI

mu (18/24 4)

§26

VYpaBHeHUs ¢ ABYMS
EPEMEHHBIMU

2 3

§27

JInneliHoe ypaBHEHHE €
JBYMsI IEPEMEHHBIMU U
ero rpapuk

3 4

§28

CucreMsl ypaBHEHHH ¢
JBYMsI IEpEMEHHBIMHU.
I'paduueckuii meTos
pELIEHUs] CUCTEMBI IBYX
JIMHEUHBIX YPABHEHUN C
JIBYMsI IEPEMEHHBIMU

§29

Pemenue cucrem
JIMHEMHBIX YpaBHCHUHN
METOJIOM I10JICTAHOBKH

§30

Penrenue cucrem

JIuneliHOe ypaBHEHUE C IBYMs
MIEPEMEHHBIMH U €0 TpaduK.

CucreMa 1ByX JIMHENHBIX YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Pemenue cuctem ypaBHeHH criocoOoM
MOJICTAHOBKHU M CLIOCOOOM CII0KEHUS.
I'paduueckuii MeTO pelIeHus: CUCTEMbI
JIBYX JINHEWHBIX YPaBHEHHUU C IBYMS
[IEPEMEHHBIMU

IlonOoupaTs npuMepsI nap 4uced,
SIBJISFOIIMXCS pELIEHUEM JIMHEHHOT O
YPaBHEHUS C ABYMs [IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM MJIOCKOCTHU TpaduK
JMHENHOIO ypaBHEHUS C IBYMS
MIEPEMEHHBIMU; TOJIB3YSCh TpaduKoM,
NPUBOAUTH MPUMEPbI PELICHNS YPABHEHHUS.
HaxoauTthb pelienune cucTeMbl 1ByX
JMHENHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.
CocTaBisATh U pelIaTh YpaBHEHUE WU
CUCTEMY ypaBHEHUH IO yCIOBHIO 3aJa4H,
HMHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEHHbIN pe3ynbTar




JIMHEUHBIX YPAaBHEHUN
METOJIOM CJIOKEHUS

§31 | Pemenue 3amau ¢ 4 5

MOMOIIbIO CUCTEM

JIMHEHHBIX YPABHEHUN

KoHntposnbHas pabora Ne7 1 1 Temsr § 26 — 31 KonTponupoBaTh 1 O1leHUBATh CBOIO PaboTYy;
CTaBHTB I1eJIM HA CICAYIOUIHHA Tar 00y4eHHs

IHoBTOpenue (6/11 u)

IToBTOpEeHME u 5 10 IToBTOpEHME OCHOBHBIX IIOHATHNA U METOAOB | BbIOMpaTh, NPUMEHATH OLIEHUBATH

000011eHNE  M3Yy4YEHHOTO Kypca 7 kiacca, 000011ieHre 3HaHH €1oco0bl CPAaBHEHHS YMCEIT, BEIYUCICHHH,

Marepuaia peoOpa3oBaHuil BEIpAXKEHUM, peILICHUs
YpaBHEHUH.
OcymecTBIATH CAMOKOHTPOJIb
BBINOJIHAEMBIX IEHCTBUI U CAMOIIPOBEPKY
pe3yJsibTaTa BRIYUCICHNUH, IpeoOpa3oBaHui,
IIOCTPOEHUM.
Pemarts 3a5aun U3 peanbHON )KU3HM,
NPUMEHATh MATEMAaTHYeCKHEe 3HAHUS JUIs
pelIeHns 3a/1a4 U3 IpYrux MpeiMeToB.
Pemath TeKCTOBBIC 32/1a4H, CDABHMBATD,
BbIOMPATH CIIOCOOBI PELICHUS 331a4U

HUtoroBas  KOHTpoOJIbHAsS 1 1 Temsr § 1 —31 KonTpommpoBaTs 1 OIIeHUBATH CBOIO padoTy;

pabota CTAaBUTBH 1IeJIU HA CIEAYIOUINH Tan o0yyeHus

Hroro: | 102 136




Aureopa. 8 kiacc (He meHee 102 4)

KO0JI-BO 4YaCOB

XapaKTepuCcTHKA /IeSITeJIbHOCTH
Ne Tema IIpexmeTHOE conepkanme P P
| 11 o0yvyarmuxcst
I'aaBa 1. Panuonaibubie Boipaskenus (41/52 u)
§1 Paunonansubie 1pobu 2 3 Anrebpanueckas 1po0b. JlonmycTumblie 3anuceIBaTh anreOpanuecKyue BbIpaKeHUs.
v 3HA4YEeHHUs IEPEMEHHBIX, BXOIALINX B Haxoanthb 06sacTb onpeaeneHus
§2 OcCHOBHOE CBOWCTBO 3 4 p » BXOMAI A peal
9 anreOpandeckue BopakeHuss. OCHOBHOE PaMOHATFHOTO BBIPAYKEHHUSL.
panroHaIbHOM Ipo0u o N
CBOMCTBO anredpanyeckoi Apoou. BbInoHATH 4KCIOBBIE IOJCTAHOBKU U
§3 CrnoxeHue U BBIYMTaHHUE 3 4 .
. Cokpaiienue apooei. BBIYMCJISITh 3HaUYCHUE JPOOH, B TOM YHUCJIE C
palroHaIBHBIX ApoOei ¢
O THHAKOBHIMI CrnoxeHue 1 BbIYUTaHUE AJIre0OpanyecKux HIOMOIIBIO KaJIbKYJIATOpA.
SHAMEHATE M npobeit. [IpeoOpa3zoBanue BeIpaKeHUH, DopMyJIMPOBATH OCHOBHOE CBOWCTBO
coJiepKalux anredpandeckue Apoou anreOpandeckoit 1poOH ¥ NMPUMEHSTh €ro JUIs
§4 CrnoxeHue U BeIYUTaHHE 4 5 o
. npeoOpa3oBaHust IpooOeil.
palroHaIBHBIX ApOoOe ¢ N
BbinoaHATs AeiicTBUsA ¢ anreOpanyecKuMu
pa3sHBIMHU 3HAMEHATEISIMU
JTPOOSIMH.
[TpumensaTH Ipeodpa3zoBaHUs BEIpAKEHUH 1S
pemeHus 3a1a4. BoIpaxaTh nepemMeHHbIe 13
dhopmyn (pU3NYECKUX, TEOMETPUUECKUX,
OINMCHIBAIOUINX OBITOBBIE CUTYALIUN)
KonTposbnas padora 1 1 Temsr § 1—4 KonTponupoBats 1 olleHUBaTh CBOIO padoTy,
Nel CTaBUTh 1I€JIM Ha CIEAYIOUIUH 3Tan o0yueHus
§5 YMHOXEHHUE U JIeNIeHne 4 5 YMHOXKEHUE U JiefieHHe areOpanyeckux BbinoaHATs feiicTBUs ¢ anreOpanyecKuMu
paIrMoHaATBHBIX APOOEH. npobeit. [IpeoGpa3zoBanne BrIpaKeHUH, TPOOSMH.
Boszsenenue coJiepKalux anredpandeckue Apoou [TpumeHnsaTH Ipeodpa3zoBaHUs BEIpAXKEHUH s
panroHaIBHBIX Apo0eii B pemeHus 3a1a4. BoIpaaTh nepemMeHHbIe 13
CTEINEeHb ¢bopmy (pU3NIECKUX, TEOMETPUUECKHUX,
§6 ToxnecTBeHHbIE 4 6 OTMCHIBAIOUINX OBITOBBIE CUTYALIUN)
npeoOpazoBaHus
panoHAIBHBIX

BBIPAKECHUI




KonTpoasHnasi padora
Ne2

Tewmsr § 5—6

KoHTponupoBaTh 1 OIIEHHBATh CBOIO PaboTy,
CTaBUTH II€JIM HA CJICTYIONUI dTan 00y4IeHHS

§7 PaunonansHbie
YpaBHEHHUS

§8 CreneHb ¢ 1eTBIM
OTPHLIATEIbHBIM
10Ka3areneM

§9 CBolicTBa CTENEHHU €
LIEJIBIM T0Ka3aTelleM

§10 OyHKIHA Y = S u e
rpaduk

§11 | Oyskuusy = X% u eé
rpaduk

§12 | Oynkuus y = x3 u eé

rpaduk

[Ipocreiimune qpoOHO-paLOHAJIbHbIE
YPaBHEHMSL.

JIuneliHOE ypaBHEHHE C JIBYMS
NIEPEMEHHBIMHU, €ro rpaduk, mpuMepbl
pelleHns ypaBHEHUH B 1I€JIbIX YHCIIaX.
Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUH C IBYMS IEPEMEHHBIMH.
[Ipumeps! pereHus: CUCTeM HeJlUHEeHHbIX
YPaBHEHUH C IBYMS IEPEMEHHBIMH.
I'paduueckas MHTEpHIpeTalUs YpaBHEHUS C
JBYMsI IEPEMEHHBIMU M CUCTEM ypaBHEHUI
C IByMs [I€pEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIbIO
CUCTEM ypaBHEHUM.

CreneHs C 1eIbIM [T0Ka3aTeIeM.
CranpaptHas 3anuck yncna. Pazmepsl
00BEKTOB OKpY’Karolero Mupa (ot
JJIEMEHTAPHBIX YaCTHIL] 10 KOCMUYECKUX
00BEKTOB), JUIUTEIBHOCTh MPOIIECCOB B
OKPY>KaroIlleM MUPE.

CBoOIICTBA CTENEHU C LIEJIBIM TTOKA3aTEIEM.
[Tonarue Gpynkiuu. O61acTb onpeaeaeHus
Y MHOXECTBO 3HaueHUH GyHKIHHA. CrIoCOOBI
3aaHus (QYHKIHH.

I'paduk pynkumuu. CoiicTBa GYHKIIUHU, UX
oTtoOpakeHHe Ha rpaduke.

Urenue u noctpoeHue rpadukoB GyHKIIAM.
[Tpumeps! rpadukoB GyHKINH,
OTPAKAIOIINX pealIbHbIE MPOLIECCHI.
@DYHKIMH, ONUCHIBAIOLIUE NIPAMYIO U
00paTHYIO TPONOPIIMOHAIbHBIC

Pacno3HaBaTh JIMHEVHbBIC YPABHEHUS C ABYMs
IIEPEMEHHBIMH.

CTtpouts rpadyKi TUHEWHBIX YpaBHEHH, B
TOM YHCJIE

HCNO0Jb3ys HU(POBbIE pecypcehl.

Pa3znu4arte napajieibHbIE U
IIEPECEKAIOIINECS NPSAMBIE 110 UX YPABHEHUSM.
Pemiars cucTeMbl ABYyX JIMHEHHBIX YPABHEHUN
C IByMsl IEPEMEHHBIMM ITOJCTAHOBKOU U
CII0KEHHUEM.

PemaTe npocreinie CUCTEMBI, B KOTOPBIX
OJIHO U3 YPABHEHUU HE SBJIAECTCS JIMHEHHBIM.
IIpuBoauTH rpaguYecKyI0 HHTEPIPETALHIO
pELIEHNs YPAaBHEHHUS C IBYMs [IEPEMEHHBIMU U
CUCTEM YpaBHEHHUH C IBYMsI IEPEMEHHBIMH.
Hcnouab30BaTh (PyHKIIMOHAIBHO-
rpaguyeckue npeacTaBJaeHUs Uil peIICHUs
Y UCCIIEIOBAHUS YPABHEHUU U CUCTEM
YpaBHEHUH.

DopMyJHMPOBATh ONpeeJIeHUe CTCIICHU C
LIETIBIM [10Ka3aTEeIIEM.

IIpeacraBasaTh 3anuch OOJIBIINX U MAJTBIX
yucen B CTaHAapTHOM Buje. CpaBHMBATH
YHUCJIA U BEJINYUHBI, 3aIIUCAHHBIC C
HCIO0JIb30BaHNEM cTeneHu 10.

Hcnoub30BaTh 3aMCh YUCEN B CTAHIaPTHOM
BU/IE JJIS1 BBIPAXKEHUSI pa3MepPOB 0ObEKTOB,
JUIMTEJIBHOCTH IIPOLIECCOB B OKPYKAIOLIEM
MHUDE.

DopMyJIHPOBATh, 3alIUCHIBATH B
CHMBOJIHYECKO opmMe 1 WIIIIOCTPUPOBATH




3aBUCHMOCTH, UX Tpaduku. [ unepbona.
I'padux GpyHKIMH Y = X2

®ynxiuu Y = X2, y = x3, rpaduueckoe
pelleHre YPaBHEHUM U CUCTEM YpaBHEHUH.

NPUMEPaMH CBOKCTBA CTEIICHHU C LIEJIbIM
IIOKa3aTEJIEM.

IIpuMeHATH CBOMCTBA CTEIICHU IS
peoOpa30BaHus BBIPAKEHUH, COAEPKALIIX
CTEIIEHU C LEJIBIM [T0KA3aTEIEM.
BbIOJHATH KefiCTBHSA C YUCIIaMU,
3allMCaHHBIMU B CTaHJAPTHOM BHJIE
(YMHOX€EHHE, JIelleHue, BO3BECHUE B
CTCIICHB).

Hcnoab3oBaTh QyHKIIMOHATBHYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY.
BbruncasiTe 3HaueHust QYHKIUIH, 3aJaHHBIX
dbopmyitamu (Tipu HEOOXOTUMOCTH
UCIIOJIb30BaTh KAJIBKYJISATOP); COCTABJATH
Tad UMbl 3HAYeHHIl QYHKIUH.

CTpouts 1o ToukaM rpauku QyHKIHH.
OnuckiBaTh CBOMCTBA (PYHKIIMK HA OCHOBE
e€ rpau4ecKoro npeacTaBIeHus.
HccnenoBath npruMeps! rpauKoB,
OTPaXKaKOILIUX PEAbHBIE IIPOLIECCHI U SBICHUS.
IIpuBOAMTHL MPUMeEPBI IIPOLIECCOB U SBICHUI
C 3aJJaHHBIMU CBOMCTBAMH.

Hcnouab30BaTh KOMIIBIOTEPHbIE
NPOrpaMMbl JUIs TOCTPOSHUS IpauKOB
(GyHKIUH ¥ U3y4eHHs UX CBOWCTB.
Haxoauthb ¢ noMoubio rpadpuka QyHKIUN
3HA4YEHHE OJJHOM M3 pacCMaTpUBAEMBbIX
BEJIMYUH 110 3HAYECHUIO JPYIOM.

B HectoxKHBIX Cily4asx BbIPaKaTh
¢opmy10ii 3aBUCHUMOCTHb MEKTY
BEJIMYHHAMH.

OnuceIBaTh XapakTep U3MEHEHUS OJHON
BEJIMYHHBI B 3aBUCUMOCTH OT U3MCHECHHUS




JIPYTOH.

Pacno3naBaThb BUbI H3y4aeMbIX (PYHKITUH.
IMoka3bIBaTh CXeMaTHYECKH OJIOKEHUE HA
KOOPAMHATHOM IIIOCKOCTU TpaduKoB pyHKINH
Buza: y = X2,y = X,

Pemath TekcTOBBIE 32/1a4M aNreOpanuecKuM
CIocoOoM.

IIpumensaTs ungpoBbie pecypesbl s
oCTpOoeHHS TpadUKOB (PYHKITHIA

KonTpoasnas pabora
Ne3

Temsr § 7—12

KonTponupoBats 1 olileHUBaTh CBOIO padoTy,
CTaBUTb LI€JIM Ha CIEAYIOUIUI 3Tan 00yyeHus

I'nasa 2. KBagpaTHblie kopHu. /lelicTBUTe/IbHBbIE Yncaa (41/55 u)

§13

KBagparHble KOpHHU.
Apudmernueckuit
KBaJPaTHBIA KOPEHb

4

4

§14

MHuosxectBo. Onepanuu
HaJl MHOXKECTBaAaMH

§15

YucinoBble MHOXKECTBA

§16

CaolicTBa
apupMeTUIeCcCKoro
KBaJJpaTHOT'O KOPHS

§17

ToxxnmecTBEeHHBIE
npeoOpazoBaHus
BBIPAXKEHUM, COJIEPHKAITUX
apudmMeTHuecKue
KBaJIpaTHBIE KOPHU

§18

®ynxiua y = x u eé
rpadux

KBanparnslii kopeHb u3 yncina. [lonsarue o0
MppalMOHAIILHOM uucie. Jlecatnynsie
NPUOIMHKEHNS HPPALUOHATIBHBIX YHUCEN.
JleiictButenpHble yncia. CpaBHEHHUE
JEHCTBUTENBHBIX YHCET.

Apudmernueckuii KBaapaTHbII KOPEHb.
YpaBHeHHE BHIa X = a.

CBoiicTBa apupMeTHUECKUX KBaJPAaTHBIX
kopHe#. [IpeoOpazoBaHue YMCIOBBIX
BBIPAKEHUH, COAEPKAINX KBaPATHbIE
KOpHH.

dynxmmn y = Vx.

[Tonarue Gpynkiuu. O6macTb onpeaeaeHus
¥ MHOXECTBO 3HaueHU# GyHKIHHA. CIIoCOOBI
3aaHus (QYHKIHH.

I'paduk pynkumuu. CoiicTBa GYHKIIUH, UX
oTtoOpakeHHe Ha rpaduke.

Urenue u nmoctpoeHue rpadukoB G yHKIIAM.
I'paduueckoe penieHne ypaBHEHUN U
CHUCTEM ypaBHEHU.

@DopMyJIMPOBATh ONpeAeeHue KBaIPaTHOTO
KOPHS U3 YncIa, apupMeTUIeCKOro
KBaJPAaTHOI'O KOPHS.

IIpuMeHsTH Ollepaluio U3BICYCHUS
KBaJPaTHOI'O KOPHS U3 YHCIIA, HCIOJIb3YS IIPU
HEOOXOIMMOCTH KAJIbKYJIATOP.

OueHuBaTh KBaJIpaTHbIE KOPHU LEIBIMH
YHUCIaMU U I€CATHUHBIMU APOOSMH.
CpaBHHUBATB M YNIOPSA04YMBATH
panyoHaIbHbIE U UPpaLMOHAIbHBIE YHCIIA,
3allMCaHHbIE C IOMOIIBIO KBaJAPATHBIX KOPHEH.
Mcce10BaTh ypaBHEHHE X2 = @, HAXOIUTh
TOYHBIE W TPHOIKEHHBIE KOpHU TIpH A > 0.
HccaenoBarb ¢BOMCTBA KBapaTHBIX KOPHEH,
MIPOBOJISI YNUCIIOBBIE IKCIIEPUMEHTHI C
HCII0JIb30BAHUEM KaJIbKYJIATOpA
(koMmTIBIOTEPA).

Jloka3bIBaTh CBOICTBa apu(METHUECKUX
KBaJpaTHBIX KOPHEH; IPUMEHATD UX JUIS
peoOpa30BaHUs BRIPAKEHUH.




BorinoaHATH npeodpa3oBaHus BbIPAXKCHUH,
COZIepIKalllMX KBaJIpaTHbIe KOPHU. BeIpaxaTh
[IEPEMEHHBIE U3 TEOMETPUUECKUX U
buzmveckux Gopmyi.

Bp1uncjsATh 3HaYeHUA BHIPAKCHUN,
coJiepKallnX KBaJpaTHbIE KOPHU, UCIIOJIb3Ys
Py HEOOXOJIMMOCTH KAIIbKYJISTOP.
Hcnoan3oBaTh B X0JI€ peUICHUS 3a/1a4
3JIEMEHTApPHbBIE MPE/ICTABICHNUS, CBA3aHHbIE C
NpUOIKEHHBIMU 3HAYCHUSIMH BEJTMYHH.
3HAKOMHUTBLCS ¢ UCTOPUEN Pa3BUTHS
MaTeMaTHKH

KonTposbnas padora
Neq

Tewmsr § 13—18

KonTponupoBats 1 olleHHBaTh CBOIO padoTy,
CTAaBUTb 1IeJIU HA CIEAYIOUIMHA 3Tan o0y4YeHus

§19 | KBagpaTHble ypaBHEHUS. KBagparnoe ypaBHenue. Henonnoe Pacno3HaBaTh KBaJpaTHbIE YPABHEHUS.
Pemenne HenomHbIX KBa/IpaTHOE ypaBHEHUE. 3anuceiBaTh (OPMYJIy KOPHEH KBAaIPATHOTO
KBaJIpaTHBIX YPaBHEHUM ®dopmysa KOpHEH KBaIpaTHOTO ypaBHEHUS. | ypaBHEHUS; peliaTh KBa/paTHbIe

§20 | ®opmyna kopHeH Teopema Buera. YPABHEHHS — IIOJIHBIE U HETIOJIHBIE.
KBaJIpaTHOT'O YpaBHEHUS IIpoBoauTh npocreiimme ucciae10BaHUs

§21 | Teopema Buera KBaJIpaTHBIX YPaBHEHUH.

Ha0uaronaTs 1 aHAIU3UPOBATH CBS3b MEXIY
KOPHSAMH U KO3YPPHUIMEHTaAMU KBaJPaTHOTO
YpaBHEHHUS.
dopmy.MpoBaTh TeopeMy Buera, a Takxke
00paTHYIO TeOpeMY, IPUMEHSTh 3TH TEOPEMBbI
JUIsl pEILICHUS 3a]1a4.
KonTposbHnas padora Temsr § 19—21 KoHnTponnpoBaTh 1 o1ieHUBaTh CBOIO paboTy,
NeS CTaBUTB 1IeJIU HA CIEAYIOUIMHA 3Tan 00y4YeHus
§22 | KBagpaTHsiii TpéxuneH KBagparsslii Tpéxunen. Paznoxenne Pacno3HaBaTh KBaJpaTHBIN TPEXUIIEH,
§23 | Pemcnne ypasrenyi, KBaJIpaTHOT'O TPEXWIEHA HA MHOXKUTEIH. YCTaHaBJIMBATh BO3MOXKHOCTb €T0 Pa3JIOKEHUs

CBOJAILIUXCS K
KBaJIpaTHbIM YpaBHEHUSIM

Pemenue ypaBHeHM, CBOIAIIUXCA K
HHHCfIHbIM nu KBaIIpaTHBIM.

Ha MHO>KHATEITH.
PackiaapiBaTh HA MHOKUTEJIH KBaJAPATHBIN




§24

PanuonanbHblie
ypaBHEHUS Kak
MaTeMaTHYeCKUE MOJICITH
peanbHbIX CUTYallUI

[Ipocreiimune qpoOHO-paLOHAIbHbIE
YPaBHEHMSL.

Pemenue TekCTOBBIX 3a/1a4 ¢ IOMOLIbIO
KBaJIpaTHBIX YpaBHEHUI

TPEXUJIEH C HEOTPULIATEIIbHBIM
JTUCKPUMHUHAHTOM.

Pematb ypaBHeHusl, CBOASAIIUECS K
KBaJIpaTHBIM, C ITIOMOIIBIO TPe0Opa30OBaHUN U
3aMEHOU IIEPEMEHHOM.

Pemath TekcTOBBIE 32/1a4M aNreOpanuecKuM
CIIOCOOOM: IEPEXOIUTH OT CIIOBECHOM
(hOpMyIUPOBKY YCIOBUS 3a/1a4H K
anredpanvyeckoi MoJIEIH MyTEM COCTaBJICHUS
yYpaBHEHUS; pelllaTh COCTABICHHOE YPaBHEHHUE;
UHTEPIPETUPOBATH PE3YNbTaT.

3HAKOMHTBCS € HCTOPHEH Pa3BUTH anreOpbl

KonTposbnas padora
Ne6

Tewmsr § 22—24

KonTponupoBats 1 olleHHBaTh CBOIO padoTy,
CTAaBUTb 1IeJIU HA CIEAYIOUIMHA 3Tan o0y4YeHus

I'naBa 4. HepaBenctna (14/19 4)

§25 | YucnoBsble HEpABEHCTBA

§26 | OcHOBHBIE CBOIICTBA
YHCJIOBBIX HEPABEHCTB

§27 | CioxxeHHE U yMHO)KEHHE
YHCIJIOBBIX HEPABEHCTB

§28 | HepaBencrBa c onHoit
MIePEMEHHOMN

§29 | Pemienue HepaBEHCTB C
OJIHOM MEPEMEHHOU

§30 | Cucremsl JIMHEHHBIX

HEPABEHCTB C OJHOMN
MIEPEMEHHOMN

UYucioBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHcTBO ¢ 01HOM TEpEMEHHOM.
JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX pELICHUE.

CucreMbl TMHENHBIX HEPABEHCTB C OJHON
IIEPEMEHHOM U UX pELICHUE.
N300pakeHue peneHus TMHEHHOTo
HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOM
psAMOM

DopMyIMPOBATH CBOMCTBA YUCIOBBIX
HEpPABEHCTB, MIUTFOCTPUPOBATH UX HA
KOOPAMHATHOU NPSAMOM, JOKA3bIBATH
anreOpanvecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/E
peLIeHHS 3a/1a4.

Pemars nvHEHBIE HEPABEHCTBA C OAHOMN
MEpEMEHHOM, U300paXkaTh pelIeHHe
HEPABEHCTBA HA YMCJIOBOM NPSMOM.
Pemars cucTeMbl JIMHEHHBIX HEPABEHCTB,
M300paXkaTh pelIeHHe CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MTPSIMOM

KonrtpoabHnas padora
Ne7

Tewmsr § 25—30

KoHnTponnpoBaTh 1 o1ieHUBaTh CBOIO paboTy,
CTAaBUTB IIeJIU HA CICAYIOUIMHA 3Tar 00y4YeHHUs

IMoBTOpenue (6/10 u)




[ToBTOpEeHue u 5 9 [loBTOpEHNE OCHOBHBIX MOHATUI U METO/1I0B | BbIOMpPATh, MPUMEHSITh, OIEHUBATH
0000111eHHE U3YYEHHOTO KypcoB 7 u 8 Ki1accoB, 0000IIeHHE 3HAaHUI | ¢1OCO0bI CPAaBHEHUS YMCE, BHIYUCICHUI,
Marepuaa peoOpa3oBaHuil BBIPAKEHHUN, PEIICHUS
ypaBHEHUH.
OcymecTBIATh CAMOKOHTPOJIb
BBITOJTHSIEMBIX JIEHCTBUN U CAaMOIIPOBEPKY
pe3yabTaTa BEIYUCICHHUN, TPEOOpa30BaHHIA,
TTOCTPOCHUH.
Pemathb 3a1aun U3 peajibHON KU3HHU,
NPUMEHSATH MaTEMaTHUECKHUE 3HAHUS JUIS
pelIeHus 3a/1a4 U3 IpYrux MpeIMeTOoB.
Pemath TeKcTOBBIE 32/1a4M, CDABHUBATH,
BbIOMPATH CIIOCOOBI PELICHMS 331a4U
HroroBass  KOHTpOJbHAs 1 1 Tembr § 1 —30 KonTponupoBaTh 1 O1leHUBATh CBOIO PaboTYy;
pabora CTaBUTb 1I€JIM Ha CIEAYIOLIUH 3Tan 00yuyeHus
Hroro: | 102 136
Auredpa. 9 kiaacc (ne menee 102 4)
KOI"BO Hacon XapakTepucTHKa 1eITeJJbHOCTH
Ne Tema IIpexmeTHOE conepkanme
| I o0yyaromuxcst
I'naBa 1. Uncia u Berunciaenus (13/16 u)
§1 JIeNCTBUTEIBHBIE YnCIIa 3 4 PauvoHansHbIE UKcCIa, UPpalOHAIbHBIC Pa3BuBaTh npeacraB/ieHus O YUCIAX: OT
" yuclia, KOHEUYHbIE U OECKOHEUHbIE MHO>KECTBA HAaTypaJIbHBIX YUCEIl J0
§2 [IporuieHTHBIE pacU€THI. 4 .
. JecATU4HbIe poOu. MHOXECTBO MHO’KECTBA JEUCTBUTEIBHBIX YHCEI.
DneMeHThl (PUHAHCOBOM . 8
IPaMOTHOCTH JNEHCTBUTENBHBIX YUCEN; IEHCTBUTEIbHbBIE O3HaAKOMHUTBCS C BO3MOKHOCTBIO
qHcia Kak OECKOHEUHbIE IeCATUYHbIE MIPEICTABIICHMS IEHCTBUTENBHOIO YHCIIa KaK
§3 OrneHrBaHuE 3HAYCHUS 2 2 . .
npobu. BzaumMHO 01HO3HAYHOE OCCKOHEYHOM IECATUYHON APOOH, MPUMEHSATH
BbIpakeHus. [Ipukuaku
COOTBETCTBUE MEKIY MHOKECTBOM JIeCATUYHbIE TPUOIKEHUS PALlMOHATBHBIX U
§4 AbcountoTHas U 2 3

OTHOCHUTCIIbHAs

JNEHCTBUTEIBHBIX YHCET U MHOKECTBOM
TOYEK KOOPIAUHATHON IIPSIMOM.

HMPPALMOHAIIBHBIX YHCET.
HN300paxarh NeiiCTBUTENbHBIE YKCIIa




MOrPEIIHOCTH

CpaBHeHME IEUCTBUTEIBHBIX YHUCEIL,
apudmeTnyeckre AeUCTBUS C
JICACTBUTEIbHBIMHU YHCIIAMM.
[TpubnuxEéHHOE 3HAUCHNE BETHUUNHBI,
TOYHOCTh MPUOIIIKEHUSL.

Oxkpyrnenue yucen. [Ipukuaka u oueHka
pEe3yJIbTaTOB BHIYMCIICHUM.

JIMHENHBIN ¥ SKCTIOHEHITUATIBLHBIA POCT.
Cno’xHbI€ MPOLIEHTHI

TOYKaMU KOOPJAMHATHOU IIPSIMOM.
3anuceiBaTh, CPAaBHUBATH H
YHOPAA0YMBATh JCHCTBUTEIbHBIC YUCIIA.
BbINOJHATD, COYETast yCTHBIE U INCHMEHHBIC
puéEMBI, apu(pMeTHYecKHe 1eiicTBUS C
paLOHaIbHBIMU YHCIaMHU; HAXOAUTh
3HAQYEHMS CTEIICHEH C LIEJIBIMU IIOKA3aTeIIMU
Y KOpHEH; BBIYUCJIATH 3HAaYECHUS YMCIOBBIX
BBIPAKECHUI.

IHosryunTs npeacraBjieHne O 3HAYUMOCTU
JEHCTBUTEIIBHBIX YMCEN B IIPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA.

AHaJIM3UPOBATH U /1€/1aTh BLIBOABI O
TOYHOCTH NMPHUOIMKEHUSI JIeHCTBUTEILHOTO
4yCIa PY PEIICHUH 3a7a4.

OKpyrasTe J€iCTBUTEIbHBIC YHCIIA,
BBINOJHATH NPUKHAKY pe3yJbTara
BBIYKCIICHUN, OLEHKY 3HAYEHUN YUCIIOBBIX
BBIPa)KECHUIA.

PemaTe 3a7a4M Ha CI0KHBIE IIPOLIEHTHI, B TOM
YHClie 33]]a4l U3 peasibHOM MPaKTUKHU (C
UCIIOJIb30BaHUEM KAJIBKYJISATOPA).
3HAKOMHTBCS C MCTOPHEH pa3BUTHS
MaTE€MAaTUKU

[ToBTOpEenue n
CHUCTEMAaTU3aLNS
yueOHOro Marepuana

1 Martepuan § 1—4

O06001muUTh 3HAHUS IO pa3ieny Kypca,
YCTaHOBUTH IPUYUHHO-CIIEICTBEHHBIC U
APYTrue CBA3W U OTHOILICHUA MEKAY HOBBIM U
paHee U3y4eHHBIM MaTepUaJIOM.

KonTtposabHnas paGora
Nel

1 Tempr § 1—4

KoHnTponnpoBaTh 1 o1ieHUBaTh CBOIO paboTy,
CTAaBUTB 1IeJIU HA CIEAYIOUIMHA 3Tan 00y4YeHus

I'naBa 2. YpaBHeHnusi u HepaBeHcTBa (20/25 4)

§5

YpaBHEHUSI C OTHOU

2 JIuneiiHoe ypaBHeHue. Pemenue

OCBaI/IBaTB, 3alIOMUHATDb U MIPUMEHATD




IIEPEMEHHOMN

§6

CucreMbl ypaBHEHHH C
JIBYMSI IEPEMEHHBIMU

§7

Marematuueckoe
MOJICJIUPOBAHNUE

§8

JInHeliHbIe HEpABEHCTBA
C OJTHOM IIEPEMEHHOM U
UX CUCTEMBI

§9

HepasenctBa ¢ nByms
NIEPEMEHHBIMH U UX
CHUCTEMBI

YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM.
KBanpatHoe ypaBHenue. Pemienne
YPaBHEHUH, CBOAAIIMXCA K KBaIPAaTHBIM.
buxBanpaTHble ypaBHEHUS.

[Ipumepsl perieHus: ypaBHEHUN TPEThEU U
4eTBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOXUTEH.

Pemenue 1po6HO-paliMOHaIBHBIX
YpaBHECHUH.

Pemenne TekcToBBIX 3a1a4
anredpandeckuM METOIOM.

JIuneiiHOE ypaBHEHUE C IBYMs
MIEPEMEHHBIMH U €T0 IpauK.

Cucrema 1ByX JUHEHHBIX YPAaBHEHUI C
JBYMS IEPEMEHHBIMU U €€ pelIeHUE.
Pewrenue cucreM AByX ypaBHEHUMU, OIHO U3
KOTOPBIX JINHENHOE, a APYroe — BTOPOH
CTEIICHHU.

I'padmueckas nHTEpIIpETALIUS CUCTEMBI
YPaBHEHUN C IBYyMS IEPEMEHHBIMH.
YucoBble HEPABEHCTBA U X CBOMCTBA.
JInneliHbIe HEPABEHCTBA C OJJHOMN
IIEPEMEHHOM U UX pELICHUE.

CucreMbl TUHENHBIX HEPABEHCTB C OAHON
IIEPEMEHHOM U UX pElICHUE.

I'paduueckas uHTEpHIpEeTAIUs HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMHU

rpaguyecKue MeTO/IbI TP PEIICHUN
ypaBHEHUH, HEPABEHCTB U UX CHCTEM.
Pacno3HaBaTh 1eJbIe U IPOOHBIC YPaBHEHUS.
Pemars JinHelHbIE M KBAJIPAaTHbIE
YPaBHEHHS, YPABHCHUS, CBOISAIIUECS K HUM,
pocTeHIne pOOHO-palliOHATbHBIC
YpaBHCHUS.

IIpenyaraTh BO3MOXKHBIE CITIOCOOBI pEIICHUS
TEKCTOBBIX 3aJ1a4, 00CYK1aTh UX U PelIaTh
TEKCTOBBIC 33/1a4l PA3HBIMHU CIIOCOOAMHU.
OcBauBaTh U NPUMEHSITh PUEMBI PECIICHUS
CUCTEMBI IBYX JIMHEHHBIX YPaBHEHUI ¢ IBYMsI
NIEPEMEHHBIMH U CUCTEMBI JIBYX YpaBHEHUH, B
KOTOPBIX OJTHO YpaBHEHUE HE SIBISIETCA
JIMHEHHEBIM.

Hcnoab3oBath GyHKIIMOHATHHO-
rpaduyecKre IPeICTABICHUS TSl PellleHUusl H
HCCJIeJOBAHMS YPAaBHEHUI U CUCTEM.
AHAJIM3UPOBATH TEKCThHI 32124, PellIaTh UX
anredpanvdeckuM CrocoOOM: mepexoauTh OT
CJIOBECHOU (POPMYIIUPOBKH YCIOBHS 33/1a4H K
anredpanveckoil MOIeTTH MyTEM COCTaBICHHUS
CHCTEMBI YPaBHECHUI; peliaTh COCTABICHHYIO
CUCTEMY ypaBHEHUIl; HHTEPNPETHPOBATH
pe3ymbTar.

Yurarhb, 3aIMCHIBATh, IOHUMAThD,
HHTEPNPETHPOBATH HEPABCHCTBA;
WCIIOJIb30BaTh CUMBOIIUKY ¥ TEPMHUHOJIOTHIO.
BoInmoaHATHL TpeoOpa3oBaHus HEPABEHCTB,
HCIOJIB30BATH IS ITPeo0pa30BaHUs CBONCTBA
YUCJIOBBIX HEPABEHCTB.

Pacno3HaBaTh NuHENHbBIE U KBAIPATHBIC
HEPaBEHCTBA.




PemiaTe IMHEHHbBIE HEPABEHCTBA, CUCTEMBI
JVHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIIOYAIOIMX KBAJIPaTHOE HEPABEHCTBO, U
pelarh ux; 00CyKAaTh I10JTYy4CHHbIE
peleHus.

H300paxkarh pelicHre HEPaBEHCTBA U
CUCTEMBbI HEPABEHCTB HA YMCJIOBOM IIPSIMOH,
3aNMChIBATD PEIICHUE C TIOMOILIBIO CUMBOJIOB.
OcBanBaTh M IPUMEHATh HEPAaBEHCTBA IIPU
pELIEHNH Pa3JInYHbIX 3a/1a4, B TOM YUCIIE
IIPaKTUKO-OPUEHTUPOBAHHBIX.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS
MaTE€MaTUKHU

IToBTOpEHUE U
CHCTeMaTH3alus
y4eOHOro MaTepuasa

Marepuan § 5—9

O06001MTh 3HaHUS 110 pa3feny Kypcea,
YCTaHOBUTH PUIUHHO-CIICJICTBEHHBIC U
JPyTUE CBA3HM U OTHOLLIEHUS MEX]y HOBBIM U
paHee N3yYeHHBIM MaTepUaJIOM.

KonTtpoabnas padora
Ne2

Tewmsr § 5—9

KoHnTponupoBath 1 olleHMBaTh CBOIO padoTy,
CTaBUTb LIEJIM Ha CIEAYIOUIN 3Tan 00y4yeHus!

I'nasa 3. ®ynkuuu (28/33 4)

§10

[ToBTOpEeHue 1
pacUIMpEeHNEe CBEICHUM O

byHKIIN

§11

CaoiicTBa QyHKINH

§12

IToctpoenue rpaduka
dyskmmun y = ax?

§13

IToctpoenue rpagukos
yskmuity = ax’ uy =
a(x + b)?

§14

KBanparnunas ynkuus,
e€ rpaduK U CBOMCTBA

KBanpatuunas ¢pysnkus, e€ rpaduk u
cBoiicTBa. [Tapabona, KoopIuHATHI
BEPIIHUHBI MTapadoJbl, OCb CUMMETPUN
napabobl.

KBagpaTHble HEpaBEHCTBA U UX PEILICHHUE.

CrenenHble (YHKIMU C HATYpaTbHBIMU
nokasareasiMu 2 U 3, ux rpaduku u
CBOMCTBA.

I'paduku dpynkmii: y = kx, y = kx + b,

y=Sy=ady=ady=vxy= xl.

Pacno3HaBaTh BUJIbI U3y4aeMbIX (YHKIIHM;
WUIIOCTPUPOBATH CXeMAaTHYECKH,
00BSCHATH PACMIONIOKEHUE HA KOOPAHMHATHON
TIockocTy TpadukoB GyHKumMi Buga: y = KX,
y:kx+b,yzg,y:axz,y:ax3,y:\/§,

Y = |x| B 3aBHCHMOCTH OT 3HAYEHUIA

KO3 (PHUIIMEHTOB; ONMUCHIBATH UX CBOWCTBA.
Pacno3HaBaTh KBapaTHIHYIO (DYHKIHIO 11O
bopmyre.

IIpuBoANTHL NPpUMePBI KBAJPATHUHBIX
3aBUCUMOCTEH U3 peabHON KU3HHU, (PU3UKH,




§15

Pemenne kBagpaTHbIX
HEPABCHCTB

TeOMETPHH.

BuIgBagTH 1 00001[aTE OCOOEHHOCTH
rpaduka KBaApaTHYHON (PYHKIUU
y=ax?+bx+c.

CTpouts U H300paxkaTh CXeMaTHYECKH
rpaduKu KBaApaTHYHBIX (DYHKIIHHA, 38 JaHHBIX
dopmynamu Buaa y = ax?, y = ax? +q,

y=a(x +p)? y=ax’ + bx +c.
Pacno3naBaTh JTMHEHHBIC U KBaIpaTHBIC
HEPaBEHCTBA.

PemaTh cricTeMbl HEpaBEHCTB, BKIFOYAIOIITIX
KBaJ[paTHOE HEPABCHCTBO; 00CYKIATH
HIOJTyYCHHBIC PELICHHUS.

M300pazkaTh perieHue HEPaBEHCTBA U
CHUCTEMBbI HEPABEHCTB Ha YMCIIOBOM IIPSIMOH,
3aNMCBhIBATH PELICHHUE C IOMOIIbIO CHMBOJIOB.
PemaTs KBagpaTHBIC HEPABEHCTBA, HCIIOIB3YS
rpaduyeckre npeacTaBIeHusl.

OcBauBaTh U NPUMEHATH HEPABEHCTBA MIPH
pELIeHUH PAa3IUYHBIX 33/1a4, B TOM YUCIIE
MPAKTUKO-OPHEHTHPOBAHHBIX.
AHAIU3MPOBATHh U NIPUMEHATH CBOIiCTBA
M3YYEHHBIX (DYHKIMIA I MX TIOCTPOCHHUS, B
TOM YHCJIE C IOMOUIbIO IM(PPOBHIX PECYPCOB

[ToBTOpEenue n
CHUCTEMAaTU3aLNS
yueOHOro Marepuana

Marepuan § 10—15

O06001muUTh 3HAHUS IO pa3ieny Kypca,
YCTaHOBUTH IPUYUHHO-CIIEICTBEHHBIC U
APYTrue CBA3W U OTHOILICHUA MEKAY HOBBIM U
paHee U3y4eHHBIM MaTepUaJIOM.

KonTtposabHnas paGora
Ne3

Temsr § 10—15

KoHnTpoanpoBaTh 1 o1ieHUBaTh CBOIO paboTy,
CTAaBUTB 1IeJIU HA CIEAYIOUIMHA 3Tan 00y4YeHus

I'naBa 4. YucaoBble nociaeaoBareabHocTH (21/24 4)

§16

YucioBble

3

TloHsaTHEe YnCII0BOM MOCIEI0BATEILHOCTH.

OcBauBartb n NPUMEHATDb UHICKCHBIC




IIO0CICO0BATCIBHOCTHU

§17

Apudmernueckas
rporpeccus

§18

CyMMa N niepBbIX YJICHOB
apudmeTnyecKoit
POTrpeccuu

§19

I'eomerpuyeckas
porpeccust

§20

CymMma N nepBbIX YIEHOB
reoMeTpUUYECKON
Iporpeccun

§21

Cymma OeckoHeIHOH
reOMEeTPUUYECKOM
MIPOTPECCUH, Y KOTOPOU
MOJTyJIb 3HAMEHATENS
MeHble 1

3aaHue 1oCcIe10BaTEIbHOCTI
peKkyppeHTHOU hopmyoi u hopmysoit N-To
YJICHA.

Apudmernueckas v reoMeTpuyecKas
nporpeccuu. opmyinsl N-ro wieHa
apuMeTUYECcKO U reOMeTpPUUECKOI
MIPOrPECCUi, CYMMBI ITEPBBIX N WICHOB.
N306paxkeHne 4ieHOB apuMETHUECKOMN U
r€OMETPUYECKOM ITPOrPECCU TOUKAMH Ha
KOOPJIMHATHOM TJIOCKOCTH.

0003HauCHHS, CTPOUTH pevyeBble
BBICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MMOHATHEM
II0CJIEI0BATENBHOCTH.

AHaIU3MpoBaTh GOpPMYIy N-TO YiieHa
II0CJIEI0BATEILHOCTU WM PEKYPPEHTHYIO
(dbopMyITy U BBIYMCJIATD YWICHBI
HI0CJIEI0BATEIbHOCTEH, 3aJaHHBIX STUMHU
dhopmynamu.

YcTaHaBIMBATh 3aKOHOMEPHOCTD B
IOCTPOEHUH NIOCIIEA0BATENbHOCTH, €CIIU
BBINMCAHbI MIEPBbIE HECKOJIBKO €€ YJIEHOB.
Pacno3naBaTh apuMETHUECKYIO U
reOMETPHUECKYIO POrPECCUU IIPU PA3HBIX
crnoco0ax 3ajaHusl.

PemaTts 3a71auu ¢ ucrnonb3oBaHueM Gopmyn
N-ro ujeHa apupMeTu4ecKon u
reOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX
N YJICHOB.

M300pakaTh 4ieHbI IOCIEI0BATEILHOCTH
TOYKaMH Ha KOOPAWHATHOH MJIOCKOCTH.
PaccmaTpuBaTh NpuMepsl NPOLECCOB U
SIBJICHUI U3 peabHOM KU3HH,
WITIOCTPUPYIOIINE U3MEHEHUE B
apudmeTnyecKoil mporpeccuu, B
reOMEeTPHUECKON MPOrpeccuu; n300paxarhb
COOTBETCTBYIOIIME 3aBUCUMOCTH IPaQUUECKH.
Pemats 3a1a4u, CBsI3aHHBIE C YHCIOBBIMU
MOCJIEZIOBATEILHOCTSAMH, B TOM YHCIIE 3a]]a4u
U3 peajbHOM KU3HU C UCTIOIb30BAHUEM
IHU(PPOBBIX TEXHOJIOTHH (3JIEKTPOHHBIX
TaOJHIL, TPapUUECKOro KaJbKyJIsATOpa U T.I1.).
3HAKOMUTBLCH C HCTOPHEH Pa3BUTHUS




MaTEMAaTUKHU

[ToBTOpEeHUE M 1 1 Marepuan § 16—21 O0600muUTE 3HAHUS 10 pa3ieny Kypca,
CUCTEMAaTU3aLUs YCTaHOBUTH MIPUUYMHHO-CJICACTBEHHBIC U
yueOHOro Marepuana JpyTUe CBSA3M U OTHOUICHHSI MKy HOBBIM U
paHee U3yYEHHBIM MaTEPUAJIOM.
KonTpoabHasi padora 1 1 Tewmsr § 16—21 KonTponupoBaTs 1 OlleHHUBaTh CBOIO paboTy,
Neq CTaBUTb LI€JIM Ha CIEAYIOUIUI 3Tan 00yyeHus
IHoBTopenue (20/38 4)
[ToBTOpEHuUeE, 18 36 | Yucaa u BbIYMCJIeHUs (3aMUCh, CpaBHEHUE, | OnepupoBaTh NOHATUSIMU: MHOXKECTBO,
00o0mieHue, NEHCTBUS ¢ NEHCTBUTENLHBIMU YUCIIAMH, MOJIMHOKECTBO, ONIEPAllU Ha/l MHOKECTBAMU;

cucTeMaTHU3alusd 3HaHUN
KypcoB 7 — 9 KjaccoB

qucCioBad mnmpdamas; NpoOuCHTbI, OTHOICHU A,
HPOIOPLUH; OKPYTIICHHE, TPUOIHKEHHE,
OLICHKA; PELICHUE TeKCTOBBIX 3a/1a4
apu(pMETHUECKUM CITIOCOOOM)

HCIOJIB30BATH IPaUuECKOC MPEICTABICHIEC
MHOKECTB JIJIsl OIMCAHUSI PEAJIbHBIX
MIPOLIECCOB U ABJICHUM, PU PEIICHUH 3a1a4 U3
JIPYTUX y4EOHBIX MPEAMETOB.
AKTYaJM3UMpPOBATHh TEPMHUHOJIOTHIO H
OCHOBHbIE JeiiCTBUA, CBSI3AHHBIE C
YHMCJAMM: HATYPATbHOE YHUCII0, IIPOCTOE U
COCTABHO€ YMCJA, IETMMOCTh HAaTypajIbHbIX
YUCel, MPU3HAKU JETUMOCTH, 11€JI0€ YUCIIO,
MOJIyJb YHCIa, OOBIKHOBEHHAS U A€CATUYHAS
Ipo0u, CTaHAAPTHBIN BUJ YKCTIA,
apudmeTnuecKuil KBaIpaTHbIN KOPEHb.
BbInoJHATH AeiicTBUS, CPABHUBATH U
YHOPSA0YMBATH YKCIIA, TPEICTABIATh YMCIA
Ha KOOPJMHATHOW MIPSAMOM, OKPYIJIATh YNCIA;
BBINOJIHATH NPUKHUIKY M OLEHKY pe3yJibTara
BBIYHCIICHHI.

PemaTh TeKkcTOBBIE 322Ul
apu(pMeTUYECKUM CIIOCOOOM.

PemaTh npakTHYecKue 3a1a4u,
cozeprKallle TPOLEHTHI, 101, YaCTH,
BBIPAXKAIONINE 32aBUCUMOCTH: CKOPOCTb —




BpEMSI — PACCTOSIHHE, IIeHa — KOJUYEeCTBO —
CTOMMOCTbB, 00BEM pabOTHI — BpeMsI —
MIPOU3BOIUTEIBHOCTD TPY/IA.

Pa30upatp peanbHble )KU3HEHHbBIE CUTYAIlUH,
(opMyJIMpPOBaATH X Ha SI3BIKE MATEMATHKH,
HAXOAUTH PEIICHUE, TPUMEHSS
MaTeMaTUYECKUH armapar,
HHTEPNPETHPOBATH PE3yIbTaT

AJredpanyeckne BbIpaKeHHs
(mpeobpazoBaHue anredOpanvIecKux
BBIPKEHUH, TOMTYCTUMBIC 3HAYCHUS )

OnepupoBaTb NOHATUSIMHU: CTETICHB C IIEJIBIM
nokasarenem, apupMeTuyecKuil KBaIpaTHbII
KOpPEHb, MHOTOWJICH, airedpandeckast Apoob,
TOXIECTBO.

BbINOJHATH OCHOBHBIE A€CTBUA:
BBITMOJHATH Pacy€Thl MO hopMyIiam,
peoOpa3oBbIBATH 1IEJIbIE, JPOOHO-
panMoHaIbHbIE BEIPAXKEHUS U BBIPAYKEHUS C
KOPHSIMH, PEATM30BbIBATH PA3JI0KECHHE
MHOTO4JIEHAa HA MHOYKUTEIH, B TOM YHUCJIE C
HCIIOIb30BaHUEM (POPMYI pa3HOCTH
KBaJIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH;
HaxOJUTh JIONYCTUMbIC 3HAUCHHS
MEPEMEHHBIX I JPOOHO-pallMOHATBHBIX
BBIPAKECHM, KOPHEH

@yHkumu (OCTpOEHUE, CBOMCTBA
W3Y4YEeHHBIX (PYHKUUH; rpadudeckoe
peleHre ypaBHeHUI U UX CUCTEM)

OnepupoBaTh NOHATUSAMM: QYHKIIHS,
rpaduk QyHKIMH, HYIU QYHKIINH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH BO3pacTaHusl, yObIBaHNS,
HauOoJblIee U HAaUMEHbIIIee 3HAYCHUS
GbyHKIUH.

AHaJIM3UPOBATH, CPABHUBATH, 00CYKAaTh
CBOMCTBa (DYHKIINH, CTPOUTH UX TPadUKH.
OnepupoBaTh NOHATUIIMH: TIpsSIMast
MIPOTIOPITMOHATBHOCTD, OOpaTHas




MPOIOPIIMOHAILHOCTb, JTMHEHHAS (DYHKIIUS,
KBajpaTuyHas QyHKIH, mapadoia,
runepoOora.

Hcnoab3oBaTh rpadpuku 171 OnpeaeaecHust
CBOMCTB, IIPOLIECCOB U 3aBUCUMOCTEH, IJIs
pelleHus 3a1a4 U3 Ipyrux yueOHbIX
IIPEIMETOB U PEaIbHOW KU3HH;
MO/IeJIUPOBATH C MOMOIIBIO IPpadUKOB
peanbHbIE POLECCHI U SBJICHMUS.
Beipaxkarts (popMy1aMu 3aBUCUMOCTH MEXKIY
BEJTMYMHAMU

HToroBast KOHTPOJIbHASI
pabora

Marepuan kypcoB 7 — 9 knaccoB

KonTponupoBats 1 olleHUBATh CBOIO padoTy,
CTaBUTb LIEJIM Ha CIEAYIOUIUI 3Tan 00yyeHus

Hroro:

102

136




Y4yebHOe nagaHune

MATEMATUKA
ANTEBPA

7—9 knaccehl
Ba3oBbil ypoBeEHb

MeToguyeckoe nocobre K npegMeTHON JINHUM
y4ebHbIX nocobuin no anrebpe
Mepansika A. I., MNMonoHckoro B. B., Aknpa M. C.

LleHTp MaTtematuku, pnsmkn n acTpoHOMUM
OtBeTcTBEHHbIN 3a BbiNyck M. B. KysHeuyosa
Pepaktop M. B. Ky3Heyoea
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