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PABOYAA 1IPOI'PAMMA

o anzeope

VpoBens 00pazoBanus (Ki1acc) _ OCHOBHOE odwee oopa3osaHue
(7-9 kaaccs)

KonunuectBo yacos 306

Vanrems byaameuxas Ceemaana Ilasaoena

[Iporpamma paspaborana B coorBercTBuM ¢ TpeboBanusimu @I'OC OOO u Ha ocHOBE
YMK «Anroputm ycmexa»- (aBt. A.I'. Mepsnsk, B.b. Ilononckuii, M.C. fAxup),
aBTOpckoi mporpammbl A.I'. Mep3msika (MaTtemaTuka: nporpammsl : 7-9 KiIaccel ). —
M. :Benrana-I'pad, 2016.



HosicHuTeIbHASA 3aNUCKA
Pabouas mporpamma cocTaBieHa Ha OCHOBE:
--3akoHa «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 roga No273-D3,
- ®I'OC-2021 ¢ yuerom OPII OO0,
-0CHOBHOM oOpa3oBatenbHol porpamMbl MBOY COII Ne6 um. JI.JI. Tenutibina,
-aBTOpcKoi nporpammoit A.I'. Mep3nsika, (Maremartuka: mporpammsl : 5-11 kiaccer ). — M.
:Benrana-I'pad, 2016,
-aJlanTUPOBaHHAsl OCHOBHAs 00IIe00pa3oBaTebHas MporpaMma OCHOBHOTO 00IIeT0 00pa3oBaHuUs
i nereit ¢ 311P.

B cootBerctBuM ¢ TpeboBaHusMHu DenepasbHOTO TOCYJAPCTBEHHOTO 00Pa30BATEILHOTO
CTaHJIapTa OCHOBHOT'O 001ero o0pa3oBaHusl MpeaMeT «Airedpa» usyyaercs ¢ 7-ro mo 9-i Kiacchl.
OO11ee KOTUYECTBO YPOKOB B HENEN0 7-9 kinace — 1o 5 9acoB; B roay 7-9 xiace — o 102 gaca. Beero
306 yacoB. Pacnipenenenue yueOHOTro BpeMeHU MEXKIY 3TUMU IIPeIMETaMU MPEICTaBICHO B TaOIHIIE.

KoumnuecTBo 4acoB B KosmnuecTBo 4acos B
Kypc
HeTeTH roj
Anrebpa 7 Kiacc 3 102
Anrebpa 8 kitacc 3 102
Anrebpa 9 knacc 3 102
NTOI'O 306

COJAEPKXAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, TIEPEXO] OT OJHOU (hOPMBI 3amUCH JpoOeil K APYTrou.
IlonsATHE panMOHANIBHOIO YKCIIA, 3alUCh, CPABHEHHE, YIOPSANOYMBAHHUE pPALMOHAIBHBIX YHUCEI.
Apudmerndeckre AeUCTBHS ¢ pallMOHATIBHBIMH YMcIaMU. Pemenue 3a1au u3 peaabHOM NpakTHKH Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJlbHBIM [T0OKa3aTeIeM: OIpeIeIeHHEe, IPeoOpa3oBaHue BhIpAKEHNUN Ha OCHOBE
OIpeJIeJIeHUs, 3aUCh OONBIIMX Yncel. [IpoueHTsl, 3anuch NpOLEHTOB B BUJE IpoOU U IpoOH B BUIE
IIPOLICHTOB. TpU OCHOBHBIE 3a/1a4 Ha MPOLEHTHI, pELICHUE 3aa4 U3 PEAIbHON ITPAKTUKHU.

[IprMeHeHne NpU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPOIOPLIMOHAIBHOCTH.

AuaredpanyecKkue BbIPaKeHHUA

IlepeMeHHBIE, 4YMCIIOBOE 3HAYEHUE BBIPAXKCHUSA C IEPEMEHHON. JlONMyCTUMBIE 3HAaYCHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX/1y BETUYMHAMU B BU€ (popmyrbl. Berancnenus no
¢dbopmynam. [IpeobpazoBaHre OYKBEHHBIX BbIPAaXKEHHM, TOXK/IECTBEHHO PaBHBIE BHIPAKEHUS, IIPaBUIIa
npeoOpa3oBaHusl CyMM M TNPOU3BEJCHHM, MpaBHUia PACKPBITHS CKOOOK M MPUBEICHHUS IMOJ00HBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

Opnounensl 1 MHoOrowieHsl. CreneHb MHoOrowieHa. CokeHHeE, BBIYMTAaHUE, YMHOXEHUE
MHOrowieHOB. (DOpMyJIbl COKpAIEHHOIO YMHOXEHHMs: KBaJpaT CYMMBbI W KBaJpaT pPAa3HOCTH.
®opMyna pa3HOCTH KBagpaToB. Pa3nokeHre MHOrOWIEHOB HA MHOXKUTEIH.

YpaBHeHHsI U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBHUjia INPEoOpa3OBaHMs YypPaBHEHUS, PaBHOCHUIBLHOCTH
YPaBHEHHUH.

JInneliHOE ypaBHEHUE C OJAHOU NEPEMEHHOM, YUCIIO KOPHEH JIMHEMHOIO YPaBHEHUS, pELICHUE
JUHENHBIX ypaBHeHUH. COoCTaBlIeHHE YpaBHEHH IO YCIOBHIO 3a/1a4yM. PelleHne TeKCTOBBIX 3a1a4 ¢
MOMOIIBIO YPABHEHHI.



JluneiitHoe ypaBHEHHE C JBYMs TEepeMeHHBIMH W ero rpaduk. Cuctema IBYX JIHMHEHHBIX
ypaBHEHHH ¢ IByMs IlepeMEHHBIMU. Peienne cucteM ypaBHEeHUI CIIOCOOOM MMOICTaHOBKHU. [Iprumepsl
pELIeHNs TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YpaBHEHUM.

DOYyHKIUHT

Koopaunara Toukn Ha npsmoi. UucinoBsle NpoMeKyTKU. PaccTosiHre MEXy OBYMsI TOUKAMHU
KOOPJAHMHATHOM IIPSIMOA.

[IpsmoyronpHas cucrema koopauHar, ocu Ox m Oy. AbOcuucca W opAMHAaTa TOYKH Ha
KoopAMHAaTHOM mockoctu. [lpumeps! rpadukoB, 3anaHHbIX ¢Gopmyiaamu. UteHue rpadukoB
peanbHBIX 3aBucuMoOcTel. [lonstue dynkumu. ['paduk Gynkmuu. CpoiictBa GyHKuun. JluHeiHas
¢ynkuus, e€ rpapuk. I'padpuk ¢pynkuuum y = |x|. I'padmueckoe penieHne TUHEHHBIX YpaBHEHUH U
CUCTEM JIMHENHBIX YPABHEHUM.

8 KVIACC

Yucsia 1 BbIYHCIEHUS

KBagparHbiii kopeHb u3 uucna. Ilonstue 00 wuppaumoHanabHoM uucie. JlecsaTuynbie
NpUOIMKEHNs UpPpalMOHATIBHBIX uuced. CBOHCTBA apU(PMETUUYECKUX KBAJAPATHBIX KOPHEH M MX
pUMEHEHHE K TIPe00pa30BaHUIO YUCIOBBIX BEIPAYKEHUH M BEIYMCICHUSAM. JleCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enbpIM IOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AsredOpanyeckue BbIpasKeHMsI

KBagpartHbiil TpéXuiieH, pa3nokeHue KBaJApaTHOTO TPEXUIEHa Ha MHOKUTEIH.

Anrebpanyeckas 1podb. OCHOBHOE CBOWCTBO anreOpamdeckoit n1podu. CiioKeHre, BEBIYUTaHUE,
YMHOXEHUE, JIeNIeHNe anredpandeckux Apooeil. ParmonanbHbie BRIpakeHUs U UX TpeoOpa3oBaHue.

YpaBHeHNsI 1 HEPABEHCTBA

KBanpatHoe ypaBHeHHe, popMya KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHMH, CBOJAIIMXCS K JIMHEHHBIM M KBajapaTHbIM. [Ipocteiimme apoOHO-paloHalIbHBIE
ypaBHEHHUS.

I'paduueckas MHTEpHpeTanuss ypaBHEHHH C JABYMS TIEPEMEHHBIMH W CHUCTEM JIMHEWHBIX
YpaBHEHMH C IByMsl NepeMeHHbIMU. [IpuMepsl peleHus CUCTeM HEeJMHEHHbIX YpaBHEHUN C IByMs
NEePEMEHHBIMH.

Perrenre TekCTOBBIX 3a1a4 aNreOpanyecKuM CIIoCOOOM.

HucnoBble HEpABEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ 0AHOM NepeMeHHOM. PaBHOCUMIIBHOCTD
HepaBeHCTB. JIuHelHble HepaBeHCTBAa ¢ OJHOM MepeMeHHOM. CHCTeMbl JMHEHHBIX HEPaBEHCTB C
OJIHOM IIEPEMEHHOM.

DOyHKIUHT

[Tonstue ¢ynxuuu. OO61acTh OmMpeeNieHuss U MHOXECTBO 3HaueHWH (QyHKiuu. CrocoObl
3amaHus QyHKIHH.

I'padux pynkum. Urenue cBoictB ¢pyHkimu no e€ rpaduky. Ilpumepsl rpadukos GyHKINH,
OTPaKAIOIUX peabHbIE MPOIECCHI.

OyHKIIMYM, ONUCHIBAIONINE TPSIMYI0 W OOpaTHYIO NPOMOPIHOHAIBHBIE 3aBHCHMOCTH, HUX
rpadukn. @yrkipn Y = X2, Y = X3, y = Vx, y=|x|. T'padudeckoe peurenue ypaBHEHHHA U CHCTEM
YpaBHEHHIA.

9 KJIACC

Yuciia 1 BLIYMCJIECHUA



PanonanbHble uKciia, UppalMOHaIbHbIE YMCIIa, KOHEYHbIE U OECKOHEUHBIE 1eCATUUHBIE APOOH.
MHOXecTBO JIeHICTBUTENBHBIX YHCEI, IEHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHBIE JeCATUYHbIE JPOOU.
B3anMHO 0IHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTEIIBHBIX YHCEII U KOOPAUHATHON
MPSMOM.

CpaBHeHUE JCHWCTBUTENbHBIX YHUCEN, apu(pMeTHYecCKue JAEHCTBHS C JAEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKarOIIEro MUpa, JUINTEIbHOCTD IIPOLIECCOB B OKPYIKAIOLIEM MUPE.

[TpubnnxEHHOE 3HaUeHUE BETMYMHbI, TOYHOCTb pubimxkeHus. Okpyrienue ynucen. [puknuaka
U OLICHKA PE3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

JInneiiHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PernieHne ypaBHEHMMH, CBOASILMXCS K KBaJpaTHbIM. bHUKBaapaTHOe
ypaBHeHue. [lpuMepbl pemieHus ypaBHEHUM TpEThed M YETBEPTOM CTENEHEW pas3yio’KeHHEM Ha
MHOUTEIH.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHUH. PereHre TEKCTOBBIX 3a7ad anreOpamdecKuM
METOJIOM.

VYpaBHeHHEe C JByMs IMEpPEMEHHBIMU U ero rpaduk. PemeHue cucteMm IBYX JIMHEHHBIX
YpPaBHEHUH C ABYMs IEPEMEHHBIMU. PellieHne cucteM IByX ypaBHEHHH, OJTHO U3 KOTOPBIX JIMHEWHOE,
a Jpyroe — BTOpoOil cremeHd. ['paduyeckas HMHTEpIpETAlHsl CHCTEMBl YPaBHEHUH C JBYMS
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3a7au aNreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne nMHEHMHBIX HEPABEHCTB C OJHOM IIEpEMEHHOM. PerieHue cucTeM JIMHEHHBIX
HEpaBEeHCTB € OJAHOM mnepeMmeHHoW. KBanpaTHble HepaBeHcTBa. ['paduueckas HHTeprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMH.

DOyHKIUH

KBanparuunas ¢pynkmus, e€ rpaduk u cBoicTBa. [lapaboiia, KoOpAMHATHI BEPIIUHEI TAPadOIIHI,
0Cbh CUMMETPUH MapaloJIbl.

I'paduxu Gynxumit: y =kx, y =kx + b, y =k/x, y = x3, y = Vx, y = x| 1 ux cBoiicTpa.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPECcCUH

[lonsiTHe YMCTOBOW TOCIEIOBATENHPHOCTU. 3aJaHuE IIOCIEA0BATEILHOCTH PEKYPPEHTHOU
¢bopmyoit u GpopmMyIoii N-ro useHa.

Apudmernueckas u reomerpuueckas nporpeccu. @opmyiisl N-ro 4jaeHa apudMeTHuecKo u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxenne uiaeHOB apu(pMETHUYECKOW U TEOMETPUYECKOM Mporpeccuil TOoYyKamMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENWHBIN U SKCITOHEHIIMAIBHBIN pocT. CI0XKHBIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IMTPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaTbhl OCBOGHUS HpPOrpaMMbl  ydeOHOro Kypca  «AureOpa»
XapaKTEePU3yIOTC:

1) maTpuoTnyecKkoe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEPECA K MPOLUIOMY U HACTOAILIEMY POCCUMCKONW MaT€MAaTHUKH, LICHHOCTHBIM
OTHOIIEHUEM K JOCTHKECHUAM POCCUHUCKMX MATEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOMN LIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYrUX HayKax M MPUKIAJAHBIX chepax;

2) rpaskaaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:



TOTOBHOCTBIO K BBHINOJHEHUIO OOSA3aHHOCTEH TpaKIaHWHA W pEaln3allil ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHUYECKHX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpOIelyp TPaXKAAHCKOro oO0IiecTBa (HampuMmep, BBHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
ATUYECKUX MPOOIEeM, CBA3aHHBIX C MPAKTHUYECKUM NPHUMEHEHUEM JOCTHKCHUI HAayKH, OCO3HAHHEM
Ba)XHOCTH MOPAJIbHO-3THYECKUX MTPUHIIUIIOB B ICATEIBLHOCTH YUEHOTO;

3) TpyAoBOe BOCIINTAHME:

YCTAaHOBKOW HAa AaKTMBHOE Y4YacTHE B pEIICHUH INPAKTHUYECKUX 3a/lad MaTeMaTU4eCKOM
HAINpaBJICHHOCTH, OCO3HAHMEM BA)XKHOCTH MAaTEMaTHYECKOTO OOpa3oBaHMs Ha IMPOTSHKCHUH BCEH
KM3HU JUIS YCHEITHOM MpOoQecCHOHATBHON NEATENIbHOCTH U Pa3sBUTUEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM WHAMBUAYAIBHOW TpaeKTOpuu 0Opa30BaHUS U KUIHEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) scTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K YMOIMOHATBHOMY M 3CTETHYECKOMY BOCIIPUATHIO MATEMAaTHUECKUX O0BEKTOB,
3aja4, peleHu, pacCyKACHNH, YMEHHIO BUICTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHMS:

OpHEHTalMel B JESTENIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MpPEACTaBICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJNOBEKa, NPUPOJIBI M OOIIecTBa, IOHHUMaHHEM
MaTeMaTHYECKON HAyKH KaK c(epbl YeTIOBEUECKON AEATEIBHOCTH, STAIOB €€ pa3BUTHS M 3HAYMMOCTH
IUISL Pa3BUTHUS [UBIJIM3AIMH, OBJIAJICHUEM SI36IKOM MAaTEMaTHUKU M MAaTEeMAaTUYECKOH KyJIbTYpOil Kak
CPEICTBOM TIIO3HAHMS MHpa, OBIAJCHHEM NPOCTEHIIMMU HaBBIKAMU  HCCJIEIOBATEIbCKON
IEATeNLHOCTH;

6) ¢pusuyeckoe BocnuTaHue, (popMUPOBaAHUE KYJIbTYPHI 310POBbS U IMOIHOHAJILHOIO
os1aromosty4ms:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTH4eCKUe 3HAHHS B MHTEPECaX CBOETO 37J0POBBS, BEICHHS
3I0pOBOrO 00pa3a JXKW3HHU (3J0pOBOE NHTaHME, COAJAHCUPOBAHHBIN PEKUM 3aHATHH W OT/ABIXA,
peryispHas (u3MYecKas aKTUBHOCTH), C(HOPMHPOBAHHOCTBIO HaBBIKA PEQICKCHH, TPU3HAHUEM
CBOETO TpaBa Ha OIIMOKY M TAaKOTO KE MpaBa JPyroro 4elloBeKa,

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTalell Ha NpPUMEHEHHE MaTeMaTW4YeCKMX 3HaHUN JUIs pelleHus 3a7ad B O0JIacTH
COXPAaHHOCTH OKpY’Karollel cpelpl, IUIAHUPOBAHUS TIIOCTYIKOB M OLIGHKM MX BO3MOKHBIX
MOCTICICTBUI JIIST  OKPY’KAIOUIeW Cpenbl, OCO3HAHHWEM TJI00AIILHOTO XapaKTepa JKOJIOTHMYECKHX
poOJIeM U MyTeH X pPeIICHHS;

8) ananTanus K M3MEHAIOLIUMCS YCJIOBUSIM COLMATBHOM M NIPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JIEHICTBUSM B YCJOBHUSX HEOIPEIEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO AATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JPYTUX JIIOCH,
nproOpeTaTh B COBMECTHOM JACATEITHPHOCTH HOBBIC 3HAHMUSI, HABBIKH M KOMITETEHIIHH U3 OTIBITA IPYTHX;

HEO0XO/IMMOCTBI0 B (DOPMHPOBAHHWU HOBBIX 3HaHWH, B TOM uucie (opMyIHpOBaTh HJEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX W SABJICHMSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABaTh
neguIruTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE PA3BUTHE;

CTIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITHIO, BOCIIPHHUMATH CTPECCOBYIO CUTYAITHIO KaK
BBI30B, TpPEOYIOLIMI KOHTpPMEpP, KOPPEKTHpPOBAaTh MpPHUHUMAEMble peIleHUs | JeicTBu,
(bopMyIHpOBaTh U OLEHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBeEpPCAJbHbIC YUeOHbIC el CTBUS

ba3oBble Jiornueckue AeHcTBUS:
® BBUIBIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOUICHWH MEXIy TOHATUAMH, (DOPMYIHpPOBATH OMpEASTICHUS TOHITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpPHU3HAK KJIACCU(PUKAIMK, OCHOBAHUA ISl 0000IIEHUs U
CpaBHEHUs1, KpUTEPUU TTPOBOJUMOI0 aHAJIN3A;



BOCIIPUHMMATh, (HOpMyIupoBaTh U NPEOOpPa3OBBIBATh CYKICHHS: YTBEPAMUTENIbHbIE U
OTpHLIATENIbHBIE, €TIUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATh MaTEMAaTU4ECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTUBOpeuus B (akTax,
JAHHBIX, HAOJMIOACHUAX U YTBEPXKICHMSX, IpelaraTb KPUTEPUM JUIsl BbISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

ACJIaThb BBIBOABI C HCIOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKJIFO4YECHUN, YMO3aKIIIOYEHHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTelbCTBA MATEMAaTHYECKUX YTBEP)KACHUHN (MPsIMBIE U OT HMPOTHBHOTO),
MPOBOJIUTH CAMOCTOSITENIFHO HECJIOXKHBIE JIOKA3aTeNIbCTBA MAaTeMaTHYECKUX (PaKToB,
BBICTpAaUBaTh apryMEHTAallMI0, IMPUBOJIUTH IPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMPATH CIIOCO0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHUS,
BbIOMpPATh HanboJIee MOIXOAALIMI ¢ YYETOM CaMOCTOSITENbHO BBIIECICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBarehLCcKue AeCTBHSA.

MCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIHCKUH MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONIPOCHI, (PUKCHUPYIOIIUE IPOTUBOPEUHE, MPOOJIEMYy, CaMOCTOSTEIBHO YCTaHABJIMBATH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApPTyMEHTHPOBATH CBOIO MO3UIUI0, MHCHHCE,
MPOBOJIUTh TI0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH JKCIICPHUMEHT,
HEOOJIBIIOE MCCIICIOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSITENILHO (pOpMYJIMPOBaTh 0OOOIICHUSI U BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOZICHUS, MCCJICIOBAHUS, OLICHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX pE3yJIbTATOB,
BBIBOJIOB ¥ 00OOILEHNUIH;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH MPEAIIOIOKEHUSI O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJIS
pelIeHus 3a/1auu;

BbIOMpPATh, AaHAJIM3UPOBATH, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IMYHbIX BUJOB U (POPM IMpEACTaBICHUS;

BbIOMpaTh (GopMy MpencTaBieHUs WHGOpPMALMKM M WUIIOCTPUPOBATh peLIaeMble 3a7adu
cXeMaMH, AMarpaMMaMHy, HHOH rpadukoil 1 uX KOMOMHAIUAMUY;

OLIEHUBAaTh HaJI&KHOCTh MH(DOPMAIMM O KPUTEPUSM, MPEUIOKEHHBIM YUHUTEIEM HIIH
c(OpMyIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKaTHBHBIe YHHBepcaJbHble Y4eOHbIe 1eiCTBHA:

BOCIIpMHUMATb U q)OpMyJ'II/IpOBaTB CYKACHUA B COOTBETCTBUHM C YCIOBUAMU U LCIISIMU
00111eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHS B YCTHBIX U MTMCbMEHHBIX
TCKCTaxX, AdaBaTb MOACHCHHUA IO XOAY PCHICHUA 3aJadd, KOMMCHTUPOBATDH HOHy‘ICHHBIﬁ
pe3ynbTart;

B XOJIe OOCYXJIeHHs 337aBaTh BOMIPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOIEMBI,
pemaeMof/'I 3ala4i, BBICKA3bIBATh HWACHU, HAICJICHHBIC HA IIOWCK PCIICHHA, COIIOCTABJIATH
CBOU CYXJIEHUS C CYKICHHUAMHU JPYTHMX YYaCTHUKOB JUasiora, 0OHapyKMBaTh pa3jindyue U
CXOJICTBO MO3ULIUH, B KOPPEKTHOU (popme popMyIHpoBaTh pa3HOIIIACHs, CBOM BO3PaXKEHHUS;
MNpEACTABIATE PE3YJbTAThI PCUICHUA 3aJadd, SKCIICPUMEHTA, HCCIICAOBAaHUA, IIPOCKTA,
CaMOCTOATEIIbBHO BBI6I/IpaTI) (l)OpMaT BBICTYIINICHHUA C y‘—IéTOM 3aaa4 MpPE3CHTaUuUu U
0COOEHHOCTEH ayAUTOPHH;

MOHMMATh W MCIIONB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaTbHONH pabOTHI MpHU
pEeIICHUHN y‘—Ie6HI)IX MaTEMaTHYCCKHX 3aaa4,



® [pUHUMATh LEJNb COBMECTHOH MEsITeNbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacipenensaTh BUIbI PabOT, JOTOBapHBaAThHCSA, 0OCYXIaTh MPOIECC M Pe3yJbTar
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;
® yYacTBOBaTh B TPYIIOBBIX GopMmax paboThl (0O0CYykIACHUS, OOMEH MHEHHUSMH, MO3TOBBIC
ITYPMBI U JPYTHUE), BBITIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JICUCTBUS C
JIPYTUMH YI€HAMH KOMaHbl, OIICHHBATh Ka4YeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUsiM, cHOpMyIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.
PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIe JeiicTBUS
Camoopranu3anmus:
®  CaMOCTOSITENIFHO COCTaBIATH IUIAH, aJITOPUTM pEIIeHUs 3a7aull (WM €ro 4acTh), BHIOMPATh
CIoco0 pemeHus ¢ y4€TOM HMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEHICHUH C y4€TOM HOBOM HH(pOpPMAIIHH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
e BIAJCTh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3ysibTaTa peHIeHUs
MaTeMaTH4YeCKOH 3a7auu;
® [peABHAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/ayd, BHOCHUTH
KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJECHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBAThb COOTBETCTBUE pE3yjbTaTa JEATEIbHOCTH IOCTABJICHHOW LIETU U YCIOBUSM,
OOBSICHSTh TPUYMHBI JOCTHIKCHUS WIM HEAOCTY)KCHHUS IEJIH, HAXOAWTh OINMUOKY, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K kon1ty 00y4enus B 7 Kjiacce 00yJarOIIHCs OTYYUT CISAYIONIUE MPEAMETHBIC PE3yIbTaThI:

Yuciia ¥ BbIYUCICHUSA

BoinonusATe, coderas yCTHblEe W NHCbMEHHbIE MPUEMBI, apupMeTHUYECKHe IEHCTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Hau€Hus1 YUCIOBBIX BBIPAXKEHHUM, IPUMEHATh Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COlepKAIUX OOBIKHOBEHHBIE U ECITUYHbIE TPOOH.

Ilepexoauth OoT 0/1HOM (hOPMBI 3aMTUCH YUCET K APYro (IpeoOpazoBbIBATh AECATUUHYIO IPOOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECITUUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUYHYIO IpOOb).

CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAJIbHBIE YUCIIA.

OxpyrisTh yucna.

BhINoOnAHAT, NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHHM, OLEHKY 3HAYE€HUM YHMCIIOBBIX
BBIpa)KEHUI. BBIMOIHATH NEHCTBUS CO CTENEHSMHU C HATypaJbHBIMU MTOKA3aTEIISIMH.

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3I0kKEHHE Ha MHOYKUTEIIN HATypaJIbHbBIX YHCE].

Pemarp npakTHUKO-OPUEHTUPOBAHHBIE 3aJauyd, CBS3aHHbIE C OTHOILIEHUWEM BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAaThl PEIICHUs 3a1ad C
yu€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMBbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonp3oBarh anreOpandeckyro TEPMUHOJIOTHIO UM CHMBOJHKY, IMPUMEHATh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaxoauTs 3HaueHns OYKBEHHBIX BBIPAKEHUN TIPH 3a/IaHHBIX 3HAYCHUSIX TIEPEMEHHBIX.

BoinonusaTe npeoOpa3oBaHMsl LENOT0 BBIPAKEHHWS B MHOTOWIEH NPUBEICHHEM IOIO0OHBIX
CcllaraéMbIX, PaCKpbITHEM CKOOOK.

BBINOMHATE YMHOKEHUE OJTHOYJIEHA HA MHOTOYJIEH U MHOTOWIEHA Ha MHOTOYIEH, TPUMEHATh
(dbopMyIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3/IoKeHHE MHOTOUIEHOB HA MHOKUTENH C IMOMOIIBIO BRIHECEHUS 3a CKOOKHU
001Iero MHOXKHTES, TPYNITUPOBKY CllaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAILIEHHOTO YMHOKEHUS.



[IpumMeHnsaTh NpeoOpazoBaHKsl MHOTOWIEHOB JUIsSl PEILIEHHs pa3iMyHbIX 3a]a4 U3 MaTEeMaTUKU,
CMEXHBIX IIPEIMETOB, U3 PEaJIbHOMN IIPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTEMEHEH € HATYpaJbHBIMH MOKa3aTesIMH JUIsl MpeoOpa3oBaHUs
BBIPAYKCHHUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemate sMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, NPUMEHsS IIpaBuia IEpexoaa OT
HCXOJIHOTO YPABHEHUS K PaBHOCUIILHOMY eMy. 1IpoBepATh, ABJISIETCS JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI NP PELLICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupars nmpuMepsl map 4yuces, SBISIOLIMXCS PEILIEHUEM JMHEWHOro ypaBHEHMS C JBYMs
[IEPEMEHHBIMHU.

CTpouTh B KOOPIAMHATHOM IIOCKOCTH IpaUK JTMHEHHOTO YPaBHEHUS C ABYMS IIEPEMEHHBIMH,
HO0JIB3YSICh I'pa)MKOM, IPUBOAUTH IPUMEPHI PELICHUS] YPaBHEHUS.

Pemarp cucreMpl IOBYyX JMHEWHBIX YpaBHEHHH C JBYMS II€PEMEHHBIMHM, B TOM YHCIE
rpaduyuecKy.

CocTaBiaTh U pemiaTh JUHEHHOE YpaBHEHNUE UM CUCTEMY JIMHEWHBIX YPABHEHUM 110 yCIOBUIO
3a]1a4M, MUHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M I1OJIy4EHHBIN pe3ybTar.

DOyHKIUH

N300paxaTh Ha KOOPAMHATHON TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPJIWHATAM,
JIy4H, OTPE3KU, HHTEPBaJbl, 3a1IUCHIBATH YMCIIOBBIE IPOMEKYTKH Ha alNreOpandeckoM si3bIKe.

OTmeyaTh B KOOPAMHATHON IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpJIUHATaM, CTPOUTh I'papuKH
nuHeHbIX QyHKumiA. CTpouTs rpaduk GyHKIUU y = [X|.

OnwuceIBaTh ¢ MOMOMIBIO (PYHKIMK HW3BECTHBIC 3aBHCUMOCTH MEX/Y BEITMUYMHAMH: CKOPOCTH,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOAUTEIBHOCTD, BpEMs, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumatp rpapuyeckuil crnoco0 mpeacTaBIeHUs M aHanuW3a WMHGPOpPMALUU, HU3BJIEKaTb U
MHTEPIPETHPOBATH HHPOPMALIMIO U3 TPa(QUKOB peabHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenus B 8 kjacce 00y4aromuiicst MOMYYHUT CIEAYIOUINE PEAMETHBIC pe3yIbTaThI:

Yuciia 1 BbIYUCICHUA

Hcnonp3oBaTh HayaabHBIE MPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCENT I
CpPaBHEHMsI, OKpPYTJEHHUS U BBIYMCICHUH, M300pakaTh JAEHCTBUTEIbHbIE 4YHCIA TOYKAMU Ha
KOOPIMHATHOMN IIPSIMOIA.

[IpumeHsTh MOHATHE apUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAMTh KBaJIpaTHBIE KOPHH,
UCMOJNb3ysd TMpPH HEOOXOJUMOCTH KalbKYJSATOpP, BBINOJHATH IPeoOpa3oBaHUs  BBIPAKECHUI,
coJiepaKallMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEM.

Hcnonp30Bath 3anucy OOJIBIIMX U MAJIBIX YHCEI C IOMOIIbIO ECATUYHBIX Ipo0el U cTeneHen
guciaa 10.

AuaredpanyecKkue BbIPaKeHHUA

[IpuMeHATh TOHSATHE CTENEHW C LEeNbIM I0Ka3aTeseM, BBINOJIHATh MpeoOpa3oBaHUs
BBIPA)KEHU, COAEPIKAINX CTEIIEHU C LIEJIBIM ITOKA3aTEJIEM.

BbInonHATE TOX/I€CTBEHHBIE MPeoOpa30BaHUs PallMOHATIbHBIX BHIPAKEHUI HA OCHOBE MPABHII
JeWCTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHu ApoOsMu.

PacknanpiBaTh KBafpaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensTs npeoOpa3oBaHMs BBIPAXKEHUN JUIsl pEIICHUs Pa3IMyYHbIX 3aJa4 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEaJIbHON PAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHelHbIE, KBaApaTHbIE YPAaBHEHUS U PALIMOHAIIBHBIE YPABHEHUS, CBOASAIIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHMI C IByMsl IEPEMEHHBIMU.

[IpoBomuTh IpocCTEWIINE HCCIENOBAHUS YPABHEHWH M CHCTEM YpPAaBHEHUH, B TOM YHUCIE C
INpUMEHEHHEM TpaHuuecKuX NpeACTaBiIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHUCTEMa
YPaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).



[TepexoauTh OT cOBeCHOM (HOPMYIUPOBKH 3a7a4H K €€ alireOpandecKoil MOIENN ¢ TTOMOIIIBIO
COCTaBJICHUS yPaBHEHUS UJI CUCTEMBI YpaBHEHHH, THTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3aJ1a4M MOJIy4EHHBIN pe3ynbTar.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB I CPaBHEHHUs, OLEHKH, peulaTh JIMHEHHBIC
HEPAaBEHCTBA C OJTHOM MEPEMEHHOM U UX CHCTEMBbI, JaBaTh I'paduUecKyr0 WILTIOCTPAIII0 MHOXKECTBA
pelIeHni HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[Tonumarb ¥ MCHONB30BaTh (HYHKIUOHAIBHBIE MOHITHUS U A3BIK (TEPMUHBI, CHMBOJIMYECKUE
0003HAYEHHUS), ONpPEeNsITh 3HaYeHHEe (DYHKLUMU MO 3HAUYEHUIO apryMeHTa, ONpeAeNsiTh CBOWCTBA
¢byHKIIMY IO e€ TpaduKy.

Ctpoutb rpaduky I€MEHTapHBIX (QYHKLIUH BUIA:

y=k/x,y=x2,y=x3,y = x|, y = VX, OIICHIBATb CBONCTBA YHCIOBOI (QYHKIHH 110 & rpaduKy.

K xoniy oOyuenus B 9 kjacce 00y4aromuics MOMyYUT CIEAYIONINE IPEAMETHBIC Pe3yIbTaThl:

Yuciia 1 BbIYMCICHUS

CpaBHMBATh U YNOPSAAOYNBATH PALlMOHAIBHBIE U UPPALIMOHAIIBHBIE YHUCIIA.

BoinonHsATe apupMeTHueckue NEHCTBUS C PALMOHAIBHBIMM YHCIAMH, COYeTas yCTHbIE U
MMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIICHUS C UPPALMOHAIbHBIMU YU CIIAMHU.

Haxonuth 3HaueHust cTeneHed ¢ UEeNbIMU IMOKA3aTEsIMU M KOPHEH, BBIYMCISTH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUN.

OKpyriIsTh 1€HCTBUTENBHBIE YNCIIA, BBHIIOIHATh IPUKHUIKY PE3yJibTaTa BBIYUCICHUHN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pewate nuHeliHbIe U KBaJpaTHbIE YPAaBHEHHUSI, YPABHEHUS, CBOAAIIMECS K HUM, MPOCTEHIINE
JIpOOHO-paLlOHAJIbHBIE YPABHEHMUS.

Pemarp cucrembl ABYX JMHEHHBIX YpaBHEHUH C JBYMsl NEPEMEHHBIMM U CUCTEMBI JBYX
YPaBHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBISIETCS JTMHEUHBIM.

Pemarp TekcToBbIe 3a/1aul anreOpanuecKuM CIOCOOOM C MOMOIIBIO COCTaBJICHUS YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBomuTh IIpoOCTENIINE HCCIIEIOBAHUS YPABHEHUN M CHCTEM YpPaBHEHHWH, B TOM YHUCIE C
MIPUMEHEHHEM TpaUyecKuX IMpeACcTaBIeHUI (ycTaHaBIMBaTh, UMEET JIM YPaBHEHHE WM CHCTEMaA
YPaBHEHMH pELIeHHUs], €CIIM UMEET, TO CKOJIbKO, U TIpouee).

Pemiate nuHelHbIe HEpaBEHCTBA, KBAApaTHBIE HEPABEHCTBA, N300pakaTh pellleHHe HEPAaBEHCTB
Ha YMCJIOBOM IIPSAMOM, 3aIIMChIBATh PEIICHHE C IOMOIIBI0 CUMBOJIOB.

Pemarb cucTteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJpaTHOE
HEpaBEHCTBO, M300pakaTh pELIEHHE CHCTEMbl HEPAaBEHCTB HA YHCIOBOM MpsMOM, 3amuchIBaTh
pELIEHNE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIIEHUH Pa3IMYHBIX 3a7ad.

DOyHKIUHT

Pacnio3naBath (yHKIIMM M3y4eHHBIX BHUJOB. [loKa3piBaTh CXeMaTHYECKU pacIOJIOKEHHE Ha

KOOPJMHATHOH M10cKOCTH rpadukoB GpyHkuui Buna: Yy = kx, y =kx + b,y =k/x,y=ax2 + bx + c, y
=x3, y =X, Y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHI KOA(HIIMEHTOB, OMICHIBATE CBOMCTBA (YHKIIHIA.

Crpouts M wu300pakaTh CXeMaTUYeCKH TpaUKu KBaJAPaTUYHBIX (YHKIMHA, OMUCHIBATH
CBOMCTBA KBaJIPaTUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacnio3HaBath KBajipaTH4yHYIO0 (YHKIHMIO 1O (opMyse, IPUBOIUTH NMPUMEPHI KBAJAPaTUYHBIX
GbyHKIUH U3 peanbHON KU3HU, PU3UKH, TEOMETPHUU.

YucinoBble N0C/1€10BATEILHOCTH U POrpeccuu

Pacnio3HaBaTh apu(pMETHUECKYyI0 M T€OMETPHUECKYIO MPOrPEcCCHU IMPH pasHBIX CIOCOOax
3aJlaHusl.

BbInonHATE BBIYMCICHUS C HUCHOJIb30BaHUEM (GOPMYJI N-TO WieHa apuPMEeTHYecKol u
F€OMETPUYECKON MPOrpeCCrid, CYMMBbI IMEPBBIX N YICHOB.



N300paxaTh 4ieHbl IOCIeI0BATEILHOCTH TOUKAMH Ha KOOPIUHATHON TJIOCKOCTH.
Pemate 3aaun, cBsi3aHHBIE ¢ YUCIOBBIMU MOCIIEIOBATEILHOCTSIMHU, B TOM YUCJIE 3aJa4U U3 peaabHOI
KHU3HU (C UCMOJIb30BaHUEM KalIbKyJIATOPa, HU(PPOBBIX TEXHOIOTHI

IIpumepHoe TeMaTHYecKOe IVIAHUPOBaHMe. Asredpa. 7 kiace

3 yaca B Hezemro, Bcero 102 gaca

]
o€ XapakTepucTHKa OCHOBHBIX BU/I0B
o 8 Coaepixanue yueOHOro
z = MaTepuana KoamuecTBo AeATEILHOCTH y1eHHKa
T = 4ACOR (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
I'naga 1
JluneiiHoe ypaBHeHH e 15
€ OJIHOM IepeMeHHOMH
1 Beenenue B anreopy 3 Pacnosnasame 4uCIIOBBIE BEIPAKCHUS U
5 JuneiiHoe ypaBHeHHe ¢ 5 BBIPAKEHUSI C IEPEMEHHBIMU, JTUHEHHBIC }
oHO# mepeMeHHoi YpaBHEHUS. HpI/IBoz[HTIZ NPUMEPbI BbIPAKEHHH
C IEPEMEHHBIMH, TMHEUHBIX YPaBHECHUM.
3 Penrenne 3a/1a4 ¢ MOMOIIBIO S CocTaBisATh BbIpaXKEHUE C IEPEMEHHBIMU I10
YpaBHEHHH YCIIOBHIO 3a1a49H. BBIIOIHATE
ToBTopenue 1 peoOpa3oBaHus BEIPAXKEHUI: MPUBOAUTD
Y CHCTEMATH3ALHA MOI00HBIE cllaraeMble, PaCKpPhIBaTh CKOOKH.
y4eBHOTO MaTEpUANa Haxonuth 3HaueHue BbIpaKeHUs C
NEePEMEHHBIMH TIPH 3aJaHHBIX 3HAYEHUAX
Konrtponbsras pabora Ne 1 1 nepemeHHbIX. Kiaccuduuuposath
anreOpandeckue BoipakeHus. ONUChIBaThH
L€JIbI€ BBIPAKECHMUS.
Dopmynuposams ONPENEITCHUE JIMHEHHOTO
ypaBHeHUs. PemaTe 1MHEitHOe ypaBHEHUE B
obmiem Buze. IHTepnpeTupoBath ypaBHEHHE
KaK MaTeMaTUYeCKYI0 MOJIETb PeaIbHON
cutyaluu. ONUCHIBaTh CXEMY PEIICHHS
TEKCTOBOM 3a/1a4, TPUMEHSTH €€ JJIs
pelIeHus 3a1a4
I'naea 2 50
Henbie BeIpakeHUs
4 ToXAECTBEHHO paBHbIE 2 Dopmynuposamy:
BbIpakeHus. ToxaecTBa onpeoeneHus: TOXKJIECTBEHHO PaBHBIX
5 CTereHs ¢ HATYPATEHBIM 3 BBIPAYKEHH, TOKIECTBA, CTEIIEHU C
OKA3ATEIEM HaTypaJIbHbIM MTOKa3aTeJIeM, OJHOUJICHA,
CTaHJApTHOTO BHJIa OJHOUICHA,
6 CBoiiCcTBa CTEINEHH C 3 Koa(p(bHuHeHTa OJTHOYJIEHA, CTETIEHU
HaTypaJIbHbIM ITOKAa3aTCIICM OJTHOYJIEHA, MHOTOUYJIEHA, CTCIICHA
7 OaHOYIICHEI 1 MHOTO'ICHa,
ceoticmea: CTETNIeHH ¢ HaTypaJIbHbIM
8 MHorouieHb! 1 IIOKa3aTelieM, 3HaKa CTCIICHH;
9 ClI0KeHHe 1 BEIUHTALMIE 3 npasuna: N0Ka3aTeabCTBa TOXKIECTB,
MHOTOWICHOB YMHO>XEHHS OJIHOWJIEHA Ha MHOTOUJIEH,
YMHOYXCHHSI MHOTOWICHOB.
KonTtponbnas padora Ne 2 1




Homep
naparpaga

Coaepixanue yueOHOro

XapaKkTepucTHKA OCHOBHBIX BH/I0B

MaTepuana KoamuecTBo AeATEILHOCTH y1eHHKa
4ACOR (Ha ypoBHe y4eOHBIX AelCTBHIi)
10 | YMHOXEHHE OHOUICHA Ha 3 Jloka3zvléams CBOMCTBA CTEIIEHU C
MHOT'O4JICH HaTypaJbHbIM [1I0Ka3aTeJIeM. 3alKiChIBaTh U
O0Ka3bIBaTh ()OPMYJIBL: MIPOU3BEICHHUS CyMMBI
11 | YMHOXEHHME MHOTOWICHA Ha 4 a bopwmy POMSBCI Y
Y Pa3HOCTH JIBYX BBIPAKEHUMN, PA3HOCTH
MHOTO4JICH .
KBaJpaToOB JIBYX BBIpAXKEHUM, KBajipaTa
12 Pa3noxxeHre MHOTOYWIEHOB 3 CYMMBI U KBaJipaTa pa3HOCTH ABYX
Ha MHOXHTENH. BeiHeceHne BBIpQ)XEHUH, CyMMbI KyOOB U pa3HOCTH KyOOB
00111er0 MHOXKHUTEIS 32 JBYX B},Ipa){(er[ﬁ_
CKOOKH Buviuucnams 3Ha4ueHNE BBIPAKEHUN
13 | PasiojkeHne MHOFOYWICHOB 3 C TIEPEMEHHBIMU. T6IpI/IMeH;ITb CBOHCTBA
Ha MEOKHATEIH. Metox CTEINEHU ISl MPeoOpa30oBaHMs BIPAKEHUM.
IPYIIHPOBKH BrINOAHATE yMHOKEHHE OJHOUIEHOB U
BO3BEJICHHUE OJJHOUJICHA B cTerneHb. [IpuBoanTh
KonTpospHaspabora Ne 3 1 OJIHOWIEH K CTaHAAPTHOMY BUAY. 3allUChIBaTh
14 | IpousBeneHnE PasHOCTH 1 3 MHOTOWICH B CTAaHIapTHOM BHU/IE, OTIPEILIISITh
CYMMBbI ABYX BbIPaXKEHHUIA creneHb MHOrowieHa. [IpeoOpa3oBrIBaTh
MPOU3BEJICHUE OJTHOWICHA U MHOTOUJICHA;
15 | Pasnoctp KBaZpaToB BYX 2 CYyMMBI, Pa3HOCTH, IPOM3BEICHUS IBYX
BbIPAKCHUN MHOTOYICHOB B MHOTOWICH. BBITIOIHATE
16 KBaﬂpaT CYMMBI U KBaJpar 4 Ppa3JIOKCHHUEC MHOT'OYJICHA HAa MHOKUTCIINU
Pa3HOCTH JABYX Bpra)KeHI/Iﬁ CI10coOOM BEIHECEHHMS O0IIEro MHOKHUTEIISI 3a
CKOOKH, CITIOCOOOM TPYIITUPOBKH, TIO
17 | 1II a30BaHU 3 ’ ..
peobpaso N dhopmysiaM COKpaIEéHHOTr0 YMHOKEHHUS U C
MHOTOYJICHA B KB T
OrofjicHa ajpa NPUMEHEHUEM HECKOJIBKHX CIIOCO0O0B.
MMBbI WJIK PA3HOCTH JBYX
cy 1 pasHOCTH 1IBY Hcnonws3oBath ykazaHHbIE MPeoOpa30BaHUs B
BBIPKECHHI 9
Ipoliecce pelieHusl ypaBHEHUH,
Konrtponsnas padora Ne 4 1 JI0Ka3aTelIbCTBa YTBEPKACHUM, pelIeHUs
TEKCTOBBIX 3aJ1a4y
18 | Cymma u pa3HOCTh KyOOB 2 8
JIBYX BBIPAXKEHUM
19 | [IpumeHeHue pa3nuUYHbIX 4
CIoCco0O0B Pa3I0KEHUS
MHOTO4JICHa HA MHOXHUTEIHN
[ToBTOpEeHue 2
Y CHUCTeMaTH3allus
y4eOHOro MaTepuasia
KonTponbnas padorta Ne 5 1
I'nasa 3 12
DOYyHKIUT
20 | CBs3u MeXOy BeIHUMHAMHU. 2 Ilpusooums IpuMephI 3aBUCUMOCTEN MEKTY
DyHKIUA BeJIMuMHaMU. Paznuuate cpeay 3aBUCUMOCTEN
HKIIMOHAJIbHBIE 3aBUCUMOCTH.
21 | CrocoObl 3amanust QyHKITHH 2 bynxu .
Onucvleamvnonsamus: 3aBUCUMON 1
22 | I'padux pyHkmm 2




Homep
naparpaga

Coaepixanue yueOHOro

XapaKkTepucTHKA OCHOBHBIX BH/I0B

MaTepuaia Kon4ecTro AesITeILHOCTH y4eHuKa
4ACOR (Ha ypoBHe y4eOHBIX AelCTBHIi)
23 Jlunennas yaknus, eé 4 HE3aBUCUMOI EpEMEHHBIX HKIUU
y ) ’ y )
rpaduKy CBOHCTBA apryMeHTa (pyHKIMH; COCOOBI 3aJaHUs
HKIMK. QOopMyIMpOBaTh ONPEACICHUS:
IToBTOpEeHue 1 by PMY-HP pedl
obyactu onpenenacHust GyHKIMH, 00J1acTH
U CUCTeMaTu3alus .
3Ha4eHU QyHKUUH, rpaduka GyHKINH,
y4ueOHOro Marepuasia o .
JTUHENHON (YHKLNU, PIMON
KOHTpOJIBHaSIpaﬁOTa Ne 6 1 IPOIIOPIUOHAIBHOCTH.
Buiyucnams 3nauenue GyHKIUU 1O
3aJaHHOMY 3Ha4eHUI0 aprymeHTa. CocTaBiIsTh
Tabauubl 3HaueHUH GyHkuuu. CTpouTh
rpaduk GyHKINH, 3a1aHHON TabnmmyHO. [1o
rpaduKy QyHKIUH, SABISIOIIEHCS MOIENbIO
peapHOro IpoIiecca, ONpeaesTh
XapaKTepUCTUKH 3TOoro npouecca. CTpouTh
rpaduk JuHEeHHOW QYHKIUHU U IPAMOM
IPONOPLUUOHATBLHOCTH. ONMCHIBATh CBOWCTBA
THX PYHKIUH
I'nasa 4
CucrteMbl JTHHEHHBIX 19
YPaBHEHMH ¢ AByMH
nepeMeHHBIMH
24 | YpaBHEHHS C IByMS 2
HepEeMEHHbIMU IIpusooums npumepwi: ypaBHEHUS C ABYMS
. MepEeMEHHBIMI; TMTHEWHOTO YPaBHEHHS C
25 | JluneitHOE ypaBHEHUE C 3 P ’ YP
JIBYMsI IEPEMEHHBIMU; CUCTEMBI IBYX
JIByMsl IEPEMEHHBIMU U €T0 . o
rpaduK JMHEHHBIX YpaBHEHUH C IBYMS
HepEMEHHBIMU; PEeaTbHbBIX MPOLIECCOB, IS
26 | Cucrembl ypaBHEHUH C 3 KOTOPBIX YPAaBHEHHE C JABYMS IEPEMEHHBIMH
ABYMs IIEPEMECHHBIMU. WM CUCTEMA YPABHEHUM C IByMs
I'papuueckuit MeTox MEPEMEHHBIMH SBJIFOTCS MATEMATHIECKUMU
peHICHUs CUCTEMBI IBYX MOJEISIMU.
JIMHEWHBIX YPABHCHHUH C OrnpeensTh, ABISETCS JIH T1apa Iuce
ABYMs IIEPEMCHHBIMU peIICHUEM JAaHHOI'O YPaBHECHMS C ABYMS
27 | PemeHue cucteM JIMHEHHBIX 2 TICpEMCHHDIMH.
YPaBHEHU METOJIOM Pop. ng Auposanto.
[OZICTAHOBKE onpedeneHus: PEIICHNs YPAaBHEHUS C IBYMSI
MEPEMEHHBIMH; YTO 3HAUUT PEIIUTh
28 | Pemenue cucteM JIMHEHHBIX 3

YpaBHEHUN METOJIOM
CII0KEHUS

ypaBHEHHUE C IByMS IEPEMEHHBIMH; TpaduKa
YPAaBHEHUS C ABYMs IEPEMEHHBIMU;




]
e g Conepsanue yueBHoro XapaKkTepucTHKA OCHOBHBIX BH/I0B
§ = MaTepuaia Kom4uecTBo AeATeJIbHOCTH yqeﬂfma 3
T = 4ACOR (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
29 | Pemenue 3a1a4 ¢ MOMOIIBIO 4 JMHEHHOTO YpaBHEHHUS C IByMS
CHCTEM JIMHEHHBIX IIEPEMEHHBIMU; PELLICHUS CUCTEMBl ypPaBHEHUH
ypaBHEHHA C IByMs MIEPEMEHHBIMH;
Tosroperue 1 ceolicmea ypaBHeUHI/H?I © ABYMSL IIEPEMEHHBIMIL.
1 CHCTeMATH3ALHA Onucvleams: cBOICTBa TpaduKa JMHEHHOTrO
yaeBHOro MaTepHAIa YPABHEHNs B 3aBHCHMOCTH OT SHAYCHUI
KOX(PHUIHEHTOB, TpapUUECKII METO
KonTposbHaspabora Ne 7 1 pelIeHHs CHCTEMBI IBYX YPAaBHEHUIA ¢ IBYMs
NIepPEMEHHBIMH, METO/I TOJICTAHOBKU M METO/]
CJIO’KEHUS JUISl PeLLICHHs CUCTEMBI IBYX
JIMHEHHBIX YPABHEHUH C IBYMsI
HEepPEMEHHBIMH.
Cmpoumbs rpaduK JUHEUHOTO YpaBHEHUS C
JIByMsl IEpEMEHHBIMU. PemaTh cuctemsl 1ByX
JIMHEHHBIX YPABHEHUH C ABYMS
HEePEMEHHBIMH.
Pewams TexcToBbIe 3251241, B KOTOPBIX
cucTeMa JIByX JIMHEHHBIX ypaBHEHUH C IByMsI
IIEPEMEHHBIMH SIBJISICTCS MAaTEeMaTHUECKOM
MOJIEJIBIO PEATBbHOTO MpoLecca, 1
MHTEPIPETHPOBATH PE3YJIbTAT PEIICHUS
CHCTEMBI
IToBTOpEHUE U cHCTeMATH3ALMSA 5
y4eOHOro marepuaJia
VYnpaxHeHus A5 MOBTOPEHUs Kypca 5
7 Kiacca
HToroBast KOHTpoOsIbHasipaboTa 1

IIpuMepHoe TeMaTHUYeCKOe IVIAHMPOBaHue. AJsredpa. 8 kiace
3 yaca B Hezemro, Bcero 102 gaca

=
a € Koy XapakTepuCcTHKA OCHOBHBIX BUI0B
o 38 Conep:kanue y4yeOHOTO
= 5 1ecTB AeATeJIbHOCTH YYCHUKA
S = MaTepuaa . .
T = 0 (Ha ypoBHe y4eOHBIX AeiCTBHIl)
= 4acoB
I'nasa 1 44
PanuonanbHbIe BhIPasKeHUS
1 Panmonansubie 1pobu 2




]
o€ Ko XapaKkTepuCTHKA OCHOBHBIX BUI0B
o 3 Coaepixanue yueOHOro 4ecTB
= = MaTepuaia AesTeILHOCTH y4eHHKa
T = 0 (Ha ypoBHe y4eOHBIX JelCTBHI)
= 4acoB

2 OCHOBHOE CBOMCTBO pallMOHAJIbHOMN 3 Pacnoznasams nensie pauoHaJIbHbIE
apodu BBIPa)KEHUS, JPOOHBIE PaLlMOHAJIbHbIE

3 CrnosxeHue ¥ BBIYMTAHUE PALIMOHAIBHBIX 3 BHIPKCHIA, HPHBOAMTE MPUMEPBL TAKHX
Apo0elt ¢ 0IMHAKOBBIMH 3HAMEHATEISIMU BLIPAMCHIH.

Dopmyauposamy.:

4 CrnoxeHre ¥ BBIYNTaHUE PALMOHAIBHBIX 6 onpedenenus: PaluOHAILHOIO BEIPAKEHUS,
Apo0eii ¢ pa3HbIMU 3HAMECHATENSAMH JIOITyCTUMBIX 3HaYEHUMN NIEPEMEHHOM,
Koutpossuaspabora Ne 1 TOKJECTBEHHO PAaBHBIX BBIPAXKEHUH, }

TOKJIECTBA, PABHOCUJIbHBIX YPaBHEHUH,

5 YMHOXKEHUE U JETEHUE PAllMOHAIBHBIX 4 PALMOHAILHOTO YPABHEHHS, CTETICHH C
npo6eii. Bo3enenue panuuoHanbHOM HYJIEBBIM MOKA3aTEJIEM, CTETIEHH C LEIIBIM
Jipo0OH B CTENEHD OTpUIIATEIIbHBIM IMOKA3aTeNeM,

6 | ToxnecTBeHHBICIPEOOPA30BAHUAPALIIO 7 CTaHJIAPTHOTO BUJIA THCIIA, 0OpaTHOH
HaJIbHBIX BEIPAKECHHUI TIpOLOPLIHOHAIPHOCTH,

ceoticmea: OCHOBHOE CBOMCTBO
Konrponsrasipabora Ne 2 1 paLMOHaNIbHOI 1po6H, CBONWCTBA CTENEHH C

7 PaBHOCUIIbHBIE YpaBHEHHUS. 3 LIeJIBIM TIOKA3aTeNIeM, YPAaBHEHUH, QyHKIMH

PannonanbHble ypaBHEHUSI y= k.
- 1

8 CreneHs C LeTbIM OTPULIATENIBHBIM 4 n
oKa3aTeneM npasuna: CIOXKEHUs, BBIYUTAHU,

. YMHOKEHUS, IeJIeHUs Ipo0eil, BO3BeIeHUs

9 | CroicTBa cTeNEHH C LETbIM 5 JpOOH B CTEIICHB; YCIOBUE PABEHCTBA IPOOH
IIOKa3aTeseM HYJIIO.

10 k 4 /loxazvieams CBOWCTBA CTEIIEHU C LIEJIBIM
Oynkms Y = Pl e€ rpapuk MIOKa3aTeIIeM.

Onucviéams rpadpu4ecKuil METO/1 PeLIeHUs
KonTponbHaspadbora Ne 3 1 YpaBHEHUM C OJTHOU MEPEMEHHOM.

IIpumensimb OCHOBHOE CBOMCTBO
parMoHAIBHOM IPOOH ISl COKpAIEHHUS

u nnpeoOpazoBanus qpodeit. [IpuBoauTs
JipoOu K HOBOMY (00I1IeMy) 3HAMEHATEIO.
HaxonuTs cymmy, pa3HOCTb, IPOU3BEICHHE
Y 9acTHOE apoOei. BBImomHATh
TOKJECTBEHHBIE MPEOOpa30BaHUS
paIMOHATBHBIX BEIPAKECHUH.

Pewamy ypaBHEHNs ¢ IEPEMEHHOM B
3HaMeHaTelse Apoou.

Ilpumensms CBOMCTBA CTENEHHU C LIEJIBIM
MoKasaresieMm JUisi mpeoOpa3oBaHus
BBIPAKCHU.

3anucvlieamp yKcia B CTAaHIAPTHOM BUJIE.
Bvinonnsams nocTpoeHue U ureHue rpapuka

dyHKIMK Y = %




Homep
naparpaga

Coaepixanue yueOHOro
MaTepHaja

Koan
YyecTB

yacoB

XapakTepucTHKAa OCHOBHBIX BH/10B
AesATeIbHOCTH YUYCHHKA
(Ha ypoBHe y4eOHBIX JelCTBHI)

I'naea 2
KBaapaTHble KOpHH.
JleficTBUTEIbLHBIE YA CJIA

25

11

®ynkmys Y = X u eé rpaduk

12

KBanparupeie kopHu. ApudmeTndaecKkuii

KBaJpaTHbI KOPEHb

13

MHOXEeCTBOH €0 3JIeMEHTHI

14

[TogmuoxecTBO. Onepanuuna
MHOECTBAMHU

15

YUncnoBBIEMHOXKECTBA

16

CaoiicTBaapudmeTrnaeckoro
KBaJpaTHOTO KOPHS

17

ToxnecTBeHHBIE TPpeoOpa3oBaHUs
BBIPAYKCHU,

coJieprKaIinx

KBaJIpaTHbIE KOPHU

18

QyHkuudg Yy = X eé rpapuk

KonTponbnaspabora Ne 4

Onucvléams: TIOHATHE MHOXKECTBA,
HJIEMEHTa MHOXECTBA, CIIOCOOBI 3a1aHUs
MHOECTB; MHOXECTBO HaTypaIbHbIX

YK CeJl, MHOXKECTBO LIEJIBIX YHCETI,
MHOECTBO PallMOHAJIbHBIX YUCE,
MHO’KECTBO JIEHCTBUTEJIBHBIX YUCEIl U CBSI3U
MEXIY 3TUMHU YUCIOBBIMU MHOXECTBAMU;
CBSA3b MEXKY OECKOHEUHBIMU JECSITUUHBIMU
JIpOOSIMU U palliOHATIbHBIMU,
UpPpaLMOHATIbHBIMU YUCIIAMHU.
Pacnoznasams pauroHanbHble U
uppaluoHaibHble yncia. [IpuBoauts
[IPUMEPHI PALlMOHAIBHBIX YUCET U
UPPaLMOHATIbHBIX YHCEN.

3anucvieams ¢ ToMoIIbIO GOPMYIT CBOMCTBA
NEUCTBUH C NEUCTBUTCILHEIMA YHCIIAMU.
Dopmynruposams:

onpeoeneHus: KBaIpaTHOI'O KOPHsI U3 YUCIIA,
apu(METUYECKOTr0 KBaJpaTHOIO KOPHS U3
YlCJia, PABHBIX MHOKECTB, TIOJIMHOKECTBA,
nepeceyeHsl MHOXKECTB, 00bEINHEHHS
MHO’KECTB;

ceoticmea: GyHKIUH Y = X2,
apu(pMETHYECKOr0 KBaJJpaTHOI'O KOPHS,
byHKIMHN Y = Jx.

Hoxkazvieams CBOWCTBA apU(PMETUIECKOTO
KBaJIpaTHOT'O KOPHSI.

Cmpoums rpaduku GyHKImH Y = X1

y=x.

[TpumeHsTh OHATHE ApUPMETHIECKOTO
KBaJPaTHOI'O KOPHS Ul BBIYUCIICHUS
3HAYECHHI BBIPAKEHUN.

Ynpowamy BeIpaxkenus. Pemars
ypaBHeHUsA. CpaBHUBATh 3HAYECHUS
BbIpaXeHUl. BbIMONHATE peoOpa3oBaHue
BBIPA)KEHHM C IPUMEHEHHEM BBIHECEHHUS
MHOXUTEIS U3-110]] 3HAKa KOPHS, BHECEHHE
MHOXUTEJS O] 3HAK KOPHsI. BEIMOIHATH
0CBOOOXKJIEHHE OT UPPAILIMOHATIBHOCTH B
3HaMeHarene ApoOu, aHaJIu3 COOTHOLIEHUH
MEXy YUCIOBBIMA MHOXKECTBAMU U UX
AJIEMEHTaMU

T'naea 3

26




]
o€ Ko XapaKkTepuCTHKA OCHOBHBIX BUI0B
o 3 Coaepixanue yueOHOro 4ecTB
= = MaTepuaia AesTeILHOCTH y4eHHKa
T = 0 (Ha ypoBHe y4eOHBIX JelCTBHI)
= 4acoB
KBajpaTHbie ypaBHeHHs
19 | KBagpatHble ypaBHeHus. Pemenue 3 Pacnosznasams n IpuBOIUTH IPUMEPHI
HEIOJIHBIX KBaJIpaTHbIX YpaBHEHUN KBaJIpaTHBIX YPABHEHUH pa3IMUHbIX BUJOB
20 | ®opmyna xopueii keagpaTHOrO 4 (TOTHBIX, HETOHBIX, MIPUBEAEHHBIX ),
ypaBHEHHS KBaJIpaTHBIX TPEXUJICHOB.
Onucviéamsb B 001IEM BUJE PELICHHUE
21 | Teopema Buera 3 HEIOJIHBIX KBAIPAaTHBIX YPABHEHUM.
KonTponbHaspadora Ne 5 1 Dopmynuposans:
onpeoeneHus: ypaBHEHUS IEPBON CTENIECHH,
22 | KBajparHbIiTpEXwIeH 3 KBaJpaTHOI'O YPaBHEHUS; KBAIPATHOIO
23 | Pewenne ypaBHeHHii, KOTOpbIE 5 TpEXWIEHa, IUCKPUMUHAHTa KBAJAPaTHOTO
CBOJATCS K KBaJPATHBIM YPaBHCHUAM YPaBHCHUA )
U KBaJPaTHOT'O TPEXUJIEHA, KOPHSI
24 | Paunonanbupie ypaBHeHUs Kak 6 | kpampatHOrO TpEXUIEHa; GUKBAIPATHOTO
MATEMATHYECKAE MOJENH PEallbHbIX ypaBHEHHUS;
CUTYyalnn c6olicmea KBajpaTHOTO TPEXUIIEHA;
KonTponbraaspadbora Ne 6 1 meopemy Buera n o0paTHyIo el Teopemy.
3anucvisame U 10Ka3bIBaTh GOPMYITY
KOpHEW KBaIpaTHOT'O ypaBHEHUS.
HccnenoBaTh KOJIMYECTBO KOPHEH
KBaJIpaTHOI'O YPAaBHEHUS B 3aBUCHUMOCTH OT
3HaKa ero JUCKPUMHUHAHTA.
okazvieame meopemsi: Buera (npsimyo u
00paTHy10), O Pa3I0KEHUN KBAJPAaTHOTO
TpEXWIeHa HA MHOXUTEIH, O CBOMCTBE
KBaJIpaTHOTO TPEXWIEHA C OTPULIATEIbHBIM
JUCKPUMUHAHTOM.
Onucvieams Ha TPUMEPAX METOJT 3aMEHbI
NIEPEMEHHOM JIJIsl pELICHHs] YPABHEHHM.
Haxooums xOpHU KBapaTHBIX ypaBHEHUN
pa3nnuHbIX BUJOB. [IpuMeHsaTH TEOPEMY
Buera u o6patHyto el TeopeMy. BoinonHsATh
pa3I0KEeHUE KBAaPaTHOIO TPEXWIEHA Ha
MHOXkHUTENHN. HaxoauTs KOpHHU ypaBHEHHUH,
KOTOpBIE CBOASTCS K KBaJJPATHBIM.
CocTaBnaTh KBa/ipaTHbIE YpaBHEHUS U
YpaBHEHHMsI, CBOJSIINECS K KBAIPATHBIM,
SBIIAIOIIMECS MATEMaTUYECKUMU MOJIETSIMU
peabHBIX CUTYAIHH
IloBTOpEHME
H CHCTEMATH3AINSA 7
y4eOHOro marepuaja
VYrpaxkHeHus 1J11 NOBTOPEHMsI Kypca 8 kiacca 6
Konrponbnaspabora Ne 7 1




IIpumepHoe TemaTHYeCKOE IJIAHMPOBaHUe. AJiredpa. 9 kiace
3 yaca B Hezemro, Bcero 102yaca;

rpaduK U CBOHCTBA

]
o€ XapakTepucTHKAa OCHOBHBIX BH10B
o g Conep:kanue y4e0HOT0
z S MaTepuaa Kon4ecTso AeATEILHOCTH y9eHHKa
= = 4ACOB (Ha ypoBHe y4eOHBIX AeliCTBHIH)

=

I'naga 1
20
HepasencrBa

1 YucnoBbleHEPABEHCTBA 3 Pacnosnasams 1 IpUBOAUTE IPUMEPHI

5 OCHOBHBIC CBOHCTBA 2 HHCIIOBbIX HEPABEHCTB, HEPABEHCTB C
HCIIOBBIXHEPABEHCTE [EPEMEHHBIMH, JIMHEHHBIX HEPABEHCTB ©

OJIHO epeMEHHOM, IBOMHBIX HEPABEHCTB.

3 CrnoxeHne 1 yMHOXKEHUE 3 Dopmynuposame.:
1UCJIOBBIX HCPABCHCTB. onpeoenenus; CPaBHEHHUS IByX YUCET,
OrneHnBanne 3HAYCHUS pELLIEHUST HEPABEHCTBA C OJIHOM NIEPEMEHHOM,
BBIPAXCHUS PaBHOCHUJIbHBIX HEPABEHCTB, PELICHUS

4 HepaseHcTRac 1 CHUCTEMBI HEPABEHCTB C OJIHOM NIEPEMEHHOM,
OTHOMIEPEMEHHOI 06J12}CTI/I OIpe/ieNICHUs BBIPAXKECHMUS,;

C601icm6a YACTIOBBIX HEPABEHCTB, CIOKEHUSA U

5 Pemienne HepaBeHCTB ¢ 5 YMHOKEHHS YUCIIOBBIX HEPABCHCTB
OJIHOM [EPEMCHHOM. Joxazviéams.: CBOMCTBA YHCIOBBIX
HucoBble NPOMEKYTKH HEPABEHCTB, TEOPEMBI O CIIOKEHUU U

6 CHCTeME] JTMHEHHEIX 5 YMHOKEHHUH YUCIIOBBIX HEPABEHCTB.
HEPABEHCTB C OHOI Pewamu nuHeliHbIE HEPABEHCTBA.
IepeMeHHoi 3anuchIBaTh PELICHHSI HEPABEHCTB U UX

CUCTEM B BH/JIE YHCIIOBBIX IPOMEKYTKOB,
Konrposbhas padora Ne 1 1 00BEIMHEHNS, IEPECECUEHHS YUCIOBBIX
MIPOMEXYTKOB. Pemars cucteMy HEpaBeHCTB ¢
OJIHO nepeMeHHOM. OLIeHUBATh 3HAUECHUE
BbIpakeHUs. M300pakaTh Ha KOOPAMHATHOM
IpsIMOM 3aJJaHHBIE HEPABEHCTBAMU YHCIIOBBIE
MIPOMEXYTKH
I'naga 2 38
KBagpaTnunas pyHkous

7 IToBTOpEHME M pacIIMpEHHE 3 Onucvieamsy NIOHATHE QYHKIUH KaK IIPaBUIIa,
CBEJIeHUI 0 PYHKIUHU YCTAHABIIMBAIOLLETO CBSI3b MEXKAY

8 ChoiicTsa GyHKIIH 3 3JIEMEHTaMU JIByX MHOXECTB.

Dopmynuposams.

9 Kak moctpounTs rpapux 3 onpeodenenus: Hylsd QyHKINU; TIPOMEXKYTKOB
bynxuun y = kf(x), ecrm 3HAKOIOCTOSHCTBA (PyHKINM; QYHKIHH,
U3BeCTeH rpaQyuk QyHKINN Bo3pacraroleil (yObIBaroIeii) Ha MHOXKECTBE;
y =f(x) KBaJIpaTHYHOM (QyHKIMK; KBaIPaTHOTO

10 | Kak mocTpouts rpaduxu 4 HCpaBCHCTEA, .
bynkumit y = f(x) + b ceolicmea KBaJpaTUIHON QyHKINH; }
uy = f(x + a), ecru n3BecTen npaeuna NOCTPOCHUS rpacbIV/IKOB byHKIHHA ¢
rpacbuk dysximm y = f(X) noMouipio npeodpaszosanuii Buaa f(x) —

f(x)+a;

11 | KBagpaTtuunas ¢pyHKuus, €€ 6

f(xX) — fix + a); f(x) — kf(x).




Homep
naparpaga

Copnepxxanue yueOHOro

XapaKkTepucTHKA OCHOBHBIX BH/I0B

MaTepuaia Kon4ecTro AesTeILHOCTH y4eHHKa
— (Ha ypoBHe y4eOHBIX AeliCTBHIH)
KonTponbraspadora Ne 2 1 Cmpoums rpa@uku GyHKIUH ¢ TOMOIIBIO

12 | Pemenue KBapaTHBIX 6 HpeO6pa30BaHP_Iﬁ suna f(X) — f(v)+ a;
HEpABEHCTS f(X) — fix + a); f(x) — kf(x). }

Cmpoums rpa@uK KBaIpaTUYHON (PyHKIIHH.
13 | Cuctemsl ypaBHEeHHUH ¢ AByMs 6 ITo rpaduKy KBaapaTUUHOM QYHKIMU
NCPECMCHHBIMHA ONUCHIBATh €€ CBOMCTBA.
14 | Pemenue 3a1a4 ¢ OMOLIBIO 5 Onucvleams CXEeMaTUYHOE PACTIOIO0KEHHE
CHCTEM YpaBHEHHii BTOPOil napaboJibl OTHOCUTENBHO OCH abcuuce B
CTeHeH] 3aBUCHMOCTH OT 3HAKa CTapIIero
Kod(purmenTa ¥ TMCKPUMHUHAHTA

Konrponsrasipabora Ne 3 1 COOTBETCTBYIOIIETO KBAAPATHOTO TPEXUJICHA.
Pewams kBaspaTHBIC HEPABEHCTBA,
UCIIOJIB3YS CXEMY PaCIOJIOKEHUS TapadoIibl
OTHOCHUTEIIbHO OCH abcIucc.
Onucvleams TpadUueCKUil METOJT PEIICHUS
CUCTEMBI IBYX YPaBHEHHH C ABYMsI
NIepEMEHHBIMH, METO/T TIOJICTAHOBKU ¥ METO/I
CIIOKEHHUSI JIsl PEIICHUS CUCTEMBI ABYX
YpaBHEHHUH C IBYMs IEPEMECHHBIMH, OJTHO U3
KOTOPBIX HE SIBJISETCS TUHEWHBIM.
Pewams TexcToBbBIE 33/1a4H, B KOTOPBIX
CUCTEeMa JIBYX YpaBHEHUH C IByMs
MIEPEMEHHBIMHU SIBJSICTCS MaTeMaTHIeCKON
MOJIEJIbIO PEaTbHOTO Mpoliecca,
Y UHTEPIIPETHPOBATH PE3YJIBTAT PEIICHUS
CUCTEMBI

I'naga 3
DJieMeHThI IPUMePHOM 20
MaTeMaTUKHU
15 | MaremaTudeckoe 3 Ilpusooums npumepol.
MOJICTTUPOBAHUE MaTeMaTHUYECKUX MOJIENIeN peabHbIX
16 [IpouieHTHBIEPACUETHI 3 CHTyaHHﬁ_;, TIpHKTIANHBIX 3a/1a1,

MPUOIMHKEHHBIX BETTMYUH; UCTIOB30BaHUS

17 HpI/I6J'II/I}KéHHI>Ie BBIYHCJICHUSA 2 KOM6I/IHaT0pHBIX IIpaBUJI CYMMBI U

18 | OcnosubIe npaBua 3 TIPOU3BEICHUS; CITYYaHBIX COOBITHH,
KOMGHHATOPHKH BKJTIOYAst JOCTOBEPHBIC U HEBO3MOXKHBIC

COOBITHS; OITBITOB C PABHOBEPOSTHBIMU

19 Hacrora 1 BEpOATHOCTb 2 HUCXOJaMHU; MPEACTaBICHUS CTATUCTHYECKUX
CITy4alHOTO COOBITUS JAaHHBIX B BUJIE TAOIUII, TUarpaMM, rpauKoB;

20 | Kiaccmueckoe 3 WCIOJIb30BAHUS BEPOSITHOCTHBIX CBOHCTB
OIPENEICHUEBEPOATHOCTH OKPY’KAIOUIUX SBJICHUH.

Dopmynuposamy:

21 | HagambHere cenenus 3 onpeodenenus: abCOMIOTHOM MOrPELIHOCTH,

0 CTaTNCTHKe OTHOCHTENIBLHOM MOTPENIHOCTH, TOCTOBEPHOTO
KonTponbnas pabota Ne 4 1 COOBITHSI, HEBO3MOXKHOI'O COOBITHSI,




Homep
naparpaga

Copnepxxanue yueOHOro
MaTepHaja

KoanuecTBO
4yacoB

XapakTepucTHKAa OCHOBHBIX BH10B
AesAITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHIH)

KJIACCUYECKOE OIPEIETICHUE BEPOSITHOCTH;
npasuna: KOMOMHATOPHOE MTPABUIIO CYMMBI,
KOMOHWHATOPHOE MPABHUIIO TPOU3BEACHUSI.
Onucvléams 3Tanbl pelIeHUs PUKIATHON
3aJ1a4H.

[TosicHATH ¥ 3anKCBIBaTh POPMYILY CIOKHBIX
poLeHTOB. [IpOBOAUTE MPOLIEHTHBIE PACYETHI
C UCIIOJIb30BAaHUEM CJIOKHBIX ITPOLIEHTOB.
Haxooums TOYHOCTH IPUOIMKEHUS IO
TabnuIe MpuOIMHKEHHBIX 3HAYCHU
BeIMYHHBL. VICI01p30BaTh pa3nudHbie (OPMBI
3anucy NpUOIMKEHHOTO 3HAYCHUSI BETUYUHBI.
OueHuBath NpUOIMHKEHHOE 3HAUCHHE
BEJINYMHBI.

1Ipo6ooums ONbITHI CO CIyYalHBIMU
ucxonami. IToscHATh 1 3anuchIBaTh PopMyITy
HaXO0XJIEHUS YaCTOThI CIIy4aillHOT'O COOBITHUS.
OnuchIBaTh CTATUCTHYECKYIO OLIEHKY
BEPOSTHOCTH CITy9aifHOTO COOBITHSI.
HaxonuTh BEpOSITHOCTD CITy4aifHOrO COOBITHS
B OIbITaX C PAaBHOBEPOSATHBIMH UCXOJIaMHU.
Onucvieamsb dTabl CTAaTUCTUYECKOTO
uccinenoanus. OGopmiATh HHGHOPMALIKIO B
BUjie Ta0aMIl U 1uarpamMm. M3Biekarsb
nH(}OPMALIHIO U3 TaOJIULL U IUAarPaMM.
HaxonuTs 1 IpUBOANTE IPUMEPBI
WCIIOJIb30BAaHUS CTATUCTUYECKUX
XapaKTEPUCTUK COBOKYITHOCTHU JAHHBIX:
cpelHee 3HaueHue, MoJia, pa3Max, MeJuaHa
BBIOOpKHU

I'naea 4
YucaoBbie
MOCJeI0BaATEILHOCTH

17

22

YucioBele
OCJIEIOBATEILHOCTH

23

Apudmernueckas
nporpeccus

24

CymMma N nepBhIX YICHOB
apudmeTnyecKoil nporpeccuu

25

FCOMCTpI/IquKaﬂ porpeccusda

26

CymMmMa N nepBbIX YJIEHOB
TFEOMETPUUYECKOHN IPOTPECCUU

IIpusooums npumepuol.
MOCJIEeI0BATENIbHOCTEMN; YUCIOBBIX
MOCJIEZI0BATEIbHOCTEHN, B YACTHOCTH
apuMeTUYECKON U TeOMETPUUECKOM
MPOTrPECCUI; UCOJIb30BAHUS
MOCJIeI0BATEILHOCTEN B pealIbHON KU3HH;
3a/1a4, B KOTOPBIX PACCMAaTPUBAIOTCSI CYMMBI C
OECKOHEYHBIM YHCIIOM ClIaraeMbIX.
Onucvieams: TIOHSATHE MOCIIE0BATEILHOCTH,
YJieHa TI0CTIeI0BATEILHOCTH, CIIOCOOBI




Copnepxxanue yueOHOro
MaTepHaja

Homep
naparpaga

KoanuecTBO
4yacoB

XapakTepucTHKAa OCHOBHBIX BH10B
AesAITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX AeliCTBHIH)

27 | Cymma OECKOHEUHOM

y KoTopoii | q | <1

FEeOMETPUUECKOMN MPOTrPECCHH,

Kontponbraspabora Ne 5

3a/IaHMs TIOCIIEIOBATEIIbHOCTH.
Buviuucnams 4neHsl Iocae10BaTeIbHOCTH,
3alaHHOU (POPMYIION N-TO YWICHA WIH
PEKYPPEHTHO.

Dopmynuposamy:

onpedeneHus: apu(HMeTHIECKON MPOrpeccum,
F€OMETPUUYECKON MPOTPECCUH;

c60UCcmBea YICHOB FT€OMETPUYECKON U
apu(METHIECKON TIPOTPECCHIA.

3aoasame apudmMeTUUECKYIO 1
TEOMETPUUYECKYIO MPOTPECCUU PEKYPPEHTHO.

3anucvisamev 1 nosacusams GOPMYIIBI 00IIETO
qjieHa apu(pMETUIECKON U TeOMETPHUECKON
IIPOTPECCHIA.

3anucvieamsv 1 dokazvieams: HOpMyIIbI
CYMMBI N TIEPBBIX WICHOB apu(METHUECKON U
TreOMETPUYUCCKOM MPOTrpeccuii; GopMyIibl,
BBIPAKAIOIINE CBOWCTBA YWICHOB
apu(METHUECKON U TE€OMETPUYCCKON
IIPOTPECCHIA.

Buiyucnames cymmy 6eckoHeuHOU
reOMEeTPUUECKOI MPOTrpeccuu, y KOTOpoH | ( |
< 1. IlpeacraBiasaTh GECKOHEUHBIE
MepUoINIecKre ApoOH B BUJIE
OOBIKHOBEHHBIX

IHoBTOpEHME
U cHCTeMaTH3alMs
y4e0HOro MmarepuaJia

VYrnpaxueHus Jjisi TOBTOPEHUs Kypca
9 kJacca

KonTponbnas padota Ne 6

COI'NTACOBAHO
[Ipotokon 3acenanus LHIMO «Mpicnutenby»
ot 25.08.2023 roma Ne 1

/bynareuxas C.I1.

COI''TACOBAHO
3aMmecTuTenb qupekTopa no YBP

Koimens T.B.

29 aBrycra 2023 roga










