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[NOACHUTEJIBHASA 3AITNCKA

PaGouass mnporpamma mo anrebpe g o0Oy4aloImMXCS C 3aJepPKKOU
ncuxuyeckoro passutus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO 0011IeTO 00pa3oBaHUs
MOArOTOBJIEHa Ha OCHOBEe @DenepansbHOr0 TrocydapCTBEHHOrO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOTO obmiero oopazoanus (IIpuka3z Munnpocsemenus Poccuun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunuctepcTBOM rocTHIMK Poccuiickoi
®denepanun 05.07.2021 r., per. Homep 64101) (manee — ®I'OC 0O0O0), [IpumepHoii
aJanTUPOBAaHHON OCHOBHOM 00pa30BaTENIbHOM MpPOrpaMMbl OCHOBHOI'O OOIIETO
o0Opa3oBaHus OOY4YaIOMIMXCA C 3aJIePKKON TMCUXUYECKOro pa3BUTHUs (0700peHHOMU
pemennem ®YMO no ob6memy obGpazoBanuto (mpoTokoi or 18 mapra 2022 r. Ne
1/22)) (nanee — ITAOOII OOO 3I1P), IIpumepHoit paboueit mporpaMmMbl OCHOBHOTO
oOmero oOpa3zoBanus 1o npeametry «Maremarukay, [lpumepHoil mnporpammbl
BOCIHUTAaHUS, C YYETOM paclpelleJICHHBIX MO KjaccaM MpOBEpsSEMbIX TPEOOBAHMM K
pe3ysbTaTaM OCBOCHHUS ANANTHUPOBAHHON OCHOBHOM 00pa3oBaTENbHONW MPOrpaMMbl
OCHOBHOTO 001Iero o0pa3oBaHUsl OOYyYaIOIIUXCS C 3aJEPKKOA TCUXHUYECKOTO
pasButus. B pabodyeil mporpamme yuTeHbl ujeu U nosoxeHuss KoHnenmuu pa3BuTtus
MaTeMaTH4eCcKoro oopa3oBanus B Poccuiickoiideneparum.

O6uan xapaKTepuCTUKa yuebHoro npegmeta «Anrebpa»

YueOHBII  mpeaMer «Anrebpa BXOJIUT B MPEIMETHYIO 0071aCTh
«Marematuka u wuHpopMaTukay. OH CIOCOOCTBYET PAa3BUTHIO BBIUHUCIUTEILHOU
KyJIbTYpbl M JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS I0JIH30BaThCS
aITOpUTMaMHM, a TakKe MPUOOPETCHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCETHEBHOW >ku3HM oOydaromuxcs ¢ 3[IP. VY4eOHBIM mnpeamer pa3BHBaeT
MBIIIUICHHE, TPOCTPAHCTBEHHOE BOOOpa)keHHe, (YHKIIMOHAIBHYIO TPaMOTHOCTb,
yYMEHHUS BOCIIPUHUMATHh U KPUTHUYECKH aHAJIM3UPOBATh HHPOPMAITUIO, TIPEICTABICHHYIO
B pa3IMYHBIX opMax.

OOyueHne MareMaTWke JaéT BO3MOXKHOCTH pa3BHBaTh y oOywarommxcs ¢ 3[1P
TOYHYI0, PallMOHAIbHYIO M HWH(POPMATHBHYIO peyb, yMEHHE OTOMpaTh Hambosee
MOAXOAIINE SI3BIKOBBIC, CUMBOJIMYECKHE, T'papUUCCKHE CPEACTBA IS BBIPAKCHHS
CY)XJICHUM M HaAIJISITHOTO UX MPEJICTaBICHMUS.

Heo6xoauMpIM KOMIIOHEHTOM OOIIel KyJbTYPhl B COBPEMEHHOM TOJIKOBAHHH
aBIgeTcd oO0Ilee 3HAKOMCTBO C METOJAaMU IIO3HAHUSA JIEHCTBUTEIILHOCTH,
MPEJICTaBICHUE O MPEAMETE U METOAaX MATEeMATHUKH, UX OTJIMYUN OT METOJIOB APYTUX
€CTECTBCHHBIX M T'YMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX NMPUMECHEHUS MaTEMaTHKH
JUIS. pELlICHUs] HAY4YHBIX W TPUKIAAHBIX 3adad. Takum o0pa3oM, MaTeMaTHYECKOE
o0Opa3oBaHHE BHOCHT CBOM BKJIaJ B (DOPMUPOBAHUE OOIIIEH KYJIbTYPhI UIIOBEKA.

N3ydeHne MareMaTHKH TaKXe CIIOCOOCTBYET ACTETHYCCKOMY BOCITUTAHHIO
YeJoBeKa, MOHMMAHHUIO KPAacOThl W M3AIIECTBA MAaTEeMaTUUYECKUX PaCCYXICHHIM,
BOCTIPHUATHIO TE€OMETPUUECKUX (POPM, YCBOCHHUIO HUAEH CUMMETPHH.

[Iporpamma oTpaxkaeT coaepkaHre oOydeHUs PEeaAMETy «Anredpa» ¢ ydeToM
0cOoOBIX O0Opa3zoBaTeNbHBIX MOTpeOHOCTEN oOyuaronuxcs ¢ 3I[IP. Osmaaenue
y4eOHBIM TpeaAMETOM «Anredpay» MpPeACTaBISET OMPEACICHHYIO CI0XXHOCTh IS
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yuamuxest ¢ 3IIP. ¥V oOyuaronuxcs ¢ 3IIP nambosiee BbIpakeHbl OTCTaBaHUS B
Pa3BUTHHM CJIOBECHO-JIOTUYECKUX (POPM MBIIUICHHUS, IO3TOMY aOCTpakTHbIE H
OTBJICYEHHBIE KATETOPUU UM TPYAHOAOCTYIHBI. B TOXK€ BpeMs IIpU CIEUATBHOM
oOydyeHHH oOydvarolmuecs MOTYT BBIIOJHATH 3aJaHus 1o aiaropurMmy. OHu
BOCIIPUMMYHMBEI K IMOMOIIY, MOTYT BBIIIOJHUTH MEPEHOC HA aHAJIOTUYHOE 3aJaHue
YCBOGHHOI'0 crnocoba pemieHus. CHUKEHUE Pa3BUTHS MBICIUTENbHBIX ONEpauui u
3aMEJJICHHOE CTAHOBJICHHUE JIOTMYECKUX JEUCTBUM IPUBOAAT K HEAOCTATOYHOMN
OCMBICJIEHHOCTH COBEPIIAEMBIX yUYE€OHBIX NEHCTBUH. Y 0Oydaromuxcs 3aTpyAHEHBI
CUYETHBIE BBIYMCIICHHUS, NPOU3BOJAMMBIE B yME. B NUCBMEHHBIX BBIYMCICHUAX OHU
MOTYT MPONycKaTh OJIMH U3 MPOMEXKYTOUHbIX MaroB. [Ipum pabGore ¢ yUCIOBBIMU
BBIPDA)KCHUSIMH, BBIYMCIECHUEM HX 3HAYEHUS MOTYT HE YJIEpKHUBATh NPABUJIBbHBIN
nopsaok aAeiicteuit. [lpu ynpouienuu, npeodpasoBaHuu BeipaxkeHui yyanuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJILHO NPUHSTH PELUICHUE O MOCIEI0BATEIIBHOCTH BBIITOJIHEHUS
nerctBuil. KOHKpETHOCTh MBIIUIEHUS OCJOXKHSET YCBOCHHUS HAaBBIKA PELICHUS
YpaBHEHUW, HEPaBEHCTB, CUCTEMBI YpaBHEHUH. MM MallogOCTYMHO COBEpLIECHHE
00paTUMBIX ONEepaLUid.

Husknii  ypoBeHb  pa3BUTHUS  JIOTMYECKUX  ONEpalMi, HEIOCTaTOYHas
00O0OIIIEHHOCTh MBIIUICHUSA 3aTPYIHAIOT U3ydeHHe TeMbl «DyHKIMU»: MpH
onpeneneHn  (QYHKIMOHATBHOM 3aBUCUMOCTH, TMPU ONUCAaHUU TpapUUecKoit
CUTYallUH, UCTIOJIb3YysI TEOMETPUUECKHM, anreOpandyeckuil, PyHKIIMOHAIBHBIN SI3bIKHU.
Hepenko ywamuecs: He BUIAT pa3HULIBI MEXIY 00JIacThiO omnpeseneHust GQyHKIUA U
00J1aCThIO 3HAYCHUI.

Pemenue 3amay coONpsiKEHO C TPYAHOCTAMHU O(QOPMIIEHUS KPATKOW 3aluCH,
NPOBEJICHUS aHAJIh3a yCIOBUS 3aJ]auM, BIJICJICHUS cyliecTBeHHoro. O0yyaroniuecs ¢
3IIP 3aTpymusitoTcs cheiaTh YMO3AKIIOUEHHE OT OOIIero K YaCTHOMY, HEPEIKO
BBIOMPAIOT  HEpAIMOHANIBHBIE CIOCOOBI  pEIIeHHsS, WHOI/Aa OTrPaHUYMBAIOTCS
MaHUIYJISIUASIMA C YUCIIAMH.

I[Ippy w3ydeHun rTeoMeTpuUecKkoro wmarepuana obyuaromuecs ¢ 3IIP
CTaJKUBAIOTCS C  TPYAHOCTBIO  JenaTh  JOTMYECKUE  BBIBOJABL,  CTPOUTH
IIOCJIE0BATEIIbHBIE pacCyX aeHus. HenmpouHble 3HaHNsI OCHOBHBIX TEOPEM I'€OMETPUU
OPUBOAUT K OLIMOKaM B PEIIEHUH TeoMeTpHuecKux 3anad. OOywarommuecs MOTYT
NOJIMEHUTh (pOpMYyITy, HETIPABWIIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommlOkaM B
pelmieHnn  3a7a4  OPUBOAAT  HEAOCTATOYHO  PA3BUTBIE  IPOCTPAHCTBEHHBIC
npenacrasiieHus. VIM CII05KHO BBIOJHUATD YEPTEXK K YCIOBHIO, B TMCBMEHHBIX padoTax
OHHU HE MOTYT IPUBECTU OOBSCHEHHUE K UEPTEKY.

TouHOoCTh 3aIOMUHAHMS ¥ BOCIIPOU3BEACHHS yYeOHOTO MaTepHraia CHUKEHBI 1O
npuyuHe caab0CTH MHECTUYECKOW JEesTeNbHOCTH, CYKEHUs o0bema MaMATH.
Oo6yuatomumes ¢ 3IIP tpebyercs Oosbllie BpeMEHHM Ha 3aKpervieHHE MaTepuaa,
aKTyaJau3alus 3HaHUU 10 OIOPE NPU BOCIIPOU3BEICHHH.

JIns mpeoaoneHus TPYAHOCTEH B M3yYEHHHM ydyeOHOro mpeamera «Amnredpar
HeoOxoAuMa afanTanus oObeMa W XapakTepa Y4yeOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTAM Yyuamuxcs ¢ 3IIP. Crnenyer ydeOHbI MaTepual
MIPENOJHOCUTh HEOOJBIIMMHU NOPLUHUAMH, YCJIOXKHSAS €ro IMOCTENEHHO, W3bICKUBATh
CocoObl  afanTalMM  TPYAHBIX  3aJaHUM, HEKOTOpble TEMbl J1aBaThb  Kak
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O3HAKOMMTEJIBbHBIE; UCKIII0YAaTh OTACIIbHBIC TPYIHBIE 1OKA3aTEIbCTBA; TEOPETUYECKUN
MaTtepuanl PEKOMEHAYETCA H3ydaTb B IPOLIECCE IPAKTUYECKOW NEATEIBHOCTH II0
pemieHno  3agad.  OpraHvyeckoe €AUHCTBO NPAKTHYECKOM M YMCTBEHHOM
NEATENbHOCTH YYAIlUXCS HA YpPOKaX MATEMAaTHKH CIOCOOCTBYIOT IPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO OA3MCHBIX MAaTEeMaTUYECKUX 3HAHUN U YMEHHUM.

Lenu 1 3anaun n3ydeHus: yueOHoro npeamera «Anredpay

[IpropuTeTHBIMU Yyeramu 00yUeHUs] MaTEMATUKE B 5—9 Kilaccax sIBISIIOTCS

. dopMupoBaHUE IEHTPATHHBIX MAaTEMAaTHUYECKUX MOHITHHA (YMCIIO, BEIMYMHA,
reoMeTpuyueckas (Qurypa, rnepeMeHHas, BEpPOATHOCTb, (PYyHKIIMsI), 00ECIeUUBAIOIINX
MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHIECKOTO 00pa30BaHUs 00YUYArOIINXCS
c 3I1P;

. noaseaeHue odyuaromuxcs ¢ 3[1P Ha 7oCTyMHOM sl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMAaTUKH U OKPYXKAIOIIET0 MUpPa, TOHUMaHNEe MAaTeMAaTUKH KaK9acTh
00IIeH KyIbTYpPHI YeJIOBEUECTBA;

. pa3BUTHE MHTEIUICKTYaTbHBIX M TBOPYECKHX CIIOCOOHOCTEH O00ydarommxcsi ¢
3[1P, mo3HaBaTENbHONW aKTUBHOCTH, WCCIEIOBATEIBCKUX YMEHHH, KPUTUYHOCTH
MBIIIUICHHUS, MTHTEPECa K M3yUYCHUIO MATEMAaTHKH,

. dopmupoBanue (QYHKIMOHAIHPHOH MaTeMaTUYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHHUSI MAaTEMAaTHUYECKHUX MOHSATHH, 00BEKTOB M 3aKOHOMEPHOCTEH
B pEAJIbHBIX KU3HEHHBIX CUTYallUSIX W MPHU U3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (GopMynupoBaTh WX Ha S3bIKE
MaTEeMaTUKAd M CO3[laBaTh MAaTeMAaTHYECKHUE MOJENH, NPUMEHSITh OCBOCHHBIN
MaTEeMaTUYECKUW ammapar [ pEHIeHHs MPaKTUKO-OPUEHTUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MOJyYEHHbIE PE3YIbTATHI.

JlocTrkeHue 3TUX Leell 00ecreynBaeTcsl PeIeHUEeM CIEAYIOIMNX 3a0ay.:

. dopmupoBats y oOyuaromuxcsi ¢ 3[IP HaBbikM y4eOHO-TIO3HABATEIHLHOMN
JESTENBHOCTH: MJIAHUPOBAHUE Pa0OTHI, MOUCK PAIMOHAIIBHBIX MYTEH €€ BBITOJIHECHMUS,
OCYIIECTBJICHHS] CAMOKOHTPOJIS;

- CIIOCOOCTBOBaTh HWHTEIUICKTYaJIbHOMY pa3BUTHIO, (OPMHUPOBATH KauyecTBa,
HEOOXOMMBbIE YENIOBEKY [JIsl TOJIHOIEHHOW HW3HM B COBPEMEHHOM OOIIECTBE,
CBOWMCTBEHHbIE MaTEMaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUU, TPOCTPAHCTBEHHBIX NPEACTABICHUN, CIOCOOHOCTH K MPEOAOJIECHUIO

TPYAHOCTEN;

= dbopMHUpOBaTh KIIOUEBHIE KOMIIETCHIIMHM YYAIIMXCA B paMKax MPEIMETHOMN
obnactn «MareMaTrka 1 HHPOPMaTHKAY;

. pa3BUBATh MOHIATUHHOE MbILIeHUS oOyyatomuxcs ¢ 3I1P;

= OCYILIECTBIISITh KOPPEKIIUIO MO3HABATENBHBIX MpoleccoB odyyarommuxcs ¢ 3I1P,
HEOOXOIUMBIX JIJI OCBOCHUS TPOTPAMMHOTO MaTepuala Mo y4eOHOMY IPEeIMETY;

= peIycMaTpUBaTh BO3MOXXHOCTH KOMITCHCAIIH 00pa30BaTeNbHbIX AE(UIIUTOB B

OCBOEHUU MPEANIECTBYIONIETO MPOrpaMMHOro Marepuana y odydarouuxcs ¢ 3IIP u
HEJIOCTATKOB B UX MaT€MaTHUYE€CKOM Pa3BUTHUH;

. chopMUpOBaTh YCTOMUUBBIN HHTEPEC YUAIIUXCS K IPEIMETY;

. BBISIBJIATH M PA3BUBATh MAaTEMATUUYECKUE U TBOPUECKUE CIIOCOOHOCTH.



Oco0enHoCTH 0TOOpPA M aJanITALMU Y4eOHOr0 MaTepHaJia 1o ajreope

OOyuenne y4yeOHOMY TpeAMETy «AJredpa» CTPOMTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHM Il YCBOCHHSI MPOTPAMMHOIO MaTtepuana oOy4arolUMHUCS C
3IIP. bonbilioe BHUMaHUE yeseTcs 0TOOpy yueOHOro Marepraia B COOTBETCTBUU C
MPUHIMIIOM JOCTYIHOCTH MpPH COXpaHEHHH oOIero 06a3zoBOro ypoOBHS, KOTOPBIN
JOJIKEH TI0 COACPKAHUIO U 00beMy ObITh aIaNTUPOBAHHBIM JIJ1sl oOy4daromuxcs ¢ 3[1P
B COOTBETCTBUU C HX OCOOBIMH OOpa3oBaTelbHBIMU MOTpeOHOCTsIMU. Creayer
o0nerunTh oBIaZeHue MarepuanoM oOyuvarommmucs ¢ 3IIP mocpencTtBom ero
JETAIBHOTO OOBSICHEHHS C CUCTEMATHUYECKUM MTOBTOPOM, MHOTOKPATHOM TPEHUPOBKU

B MPUMEHEHUW 3HAHUW, HCMOJB3ys TPUEMbl aKTyalu3aluu (BU3yajbHas oOIopa,
aMsITKa).

[Tporpamma npeaycMaTpruBaeT BHECEHUE HEKOTOPHIX U3MEHECHUI: YMEHbBIIICHUE
o0beMa TEOPETUUECKUX CBEJICHHM, BEBIHECEHUE OTJEIBHBIX TEM WM IEIBIX pa3/iesioB
B MaTepHuabl i1 0030pHOT0, 03HAKOMUTEJILHOTO U3YUYEHUS.

N3meHeHna nporpammsl B 7-9 knaccax Anrebpa

B 03HaKOMHUTEIBHOM IIJIaHE PEKOMEHAYETCA U3y4daTh CIEAYIOIIUE TEMBI:
«ppanunoHanbHbie yucina. JeicTButenbHble unciay, «CpaBHEHUE NEHCTBUTEIbHBIX
guces, apuMETHUYECKUE JCHCTBUSA C JEUCTBUTEIBHBIMU 4HuCIaMuy, «HaxoxneHue
NpUOIMKEHHBIX 3HAYCHHWH KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHUM TPETHEU U UETBEPTOU CTEIICHEHN PA3JI0KECHUEM HA MHOKUTENN, « DYHKIIHS Y

=vx u ee rpadpuk», «llorpemrHocTb M TOYHOCTHh NPUOMIKEHUS», «YUeTHbie Wu
HeueTHble QPYHKIMW», «DyHKIUA y=X"», « DyHKIHA y= ax’, ee rpadMK M CBOICTBA.
I'paduxu pynkumii y= ax? + N u y=a(x-m)?, «YpaBHEHUE C ABYMs IEPEMEHHBIMHU U ETO
rpadux», «['paduueckuit crocod perieHUs CUCTEMbI ypaBHEeHMID», «300pakeHue
YJICHOB apU(PMETHUECKON ¥ TEOMETPUUSCKON IPOrpeccuii ToukaMy Ha KOOPAUHATHON
MJI0CKOCTH. JIMHEHHBIN M SKCIOHEHIIMATBHBINA pOCT. CII0KHBIEC MPOLIEHTHIY.

CnenyeT yMEHBLIIUTh KOJIMYECTBO 4YacoB Ha wu3ydueHue Tt1eMm: «DopMymsi»,
«JlokazaTenbCTBO TOXAECTB», «JIMHEWHOE ypaBHEHHE C ABYMSI HEHU3BECTHBIMU,
«I"paduk TMHEHHOTO YpaBHEHHS C JBYMsI IIepeMeHHBIMMY, «I paduueckoe perieHue
JMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX ypaBHEHHI», «CBoiICTBa KBaIpaTUUHON
bYHKITANY.

BricBoOouBIIMECS Yachl PEKOMEHIYETCS WCIOJb30BaTh: JJIA  JIyYIIeH
npopaboTku Hambojee BaXKHBIX TeM Kypca: «Pemienwe ypaBHeHuit», «PereHue
CUCTEM ypaBHEHUI», «COoBMECTHbIE ACHCTBUS ¢ ApoOsimu», «IIpruMeHeHue CBOMCTB
apu(METUIECKOTO KBaJIpaTHOTO KOPHS»; HAa TOBTOPEHHE, pEIICHHE 3ajad,
npeo0pa3oBaHue BHIPAKEHUA, a TAK)KE HA 3aKpEIICHUE N3YYCHHOTO0 MaTepuaa.

[TpumepHast mporpaMMa IpenOCTaBIsSET aBTOPY padodeil mporpaMMbl CBOOOIY
B pachpe/iesieHNH MaTepuana 1o 4eTBepTsM (TpuMecTpam). Pacnpenenenue BpeMeHu
HAa W3y4YCHHE TEM B TEUEHHWE Y4YeOHOTO TO0Ja CaMOCTOSTEIBHO OIPEACIICTCS
00pa3zoBaTeIbHOIN OpraHu3alreid U 3aBUCUT OT 0COOCHHOCTEN TpymHIbl 00y4aromnXxcs
¢ 3I1P u ux ocoObIx 00pa3z0BaTENbHBIX MOTPEOHOCTE.



Buasbl nesarenbHoctu odyyarwmmuxcs ¢ 311P, o0yciioBiieHHbIE 0CO0BIMH
o0pa3oBaTe/IbHBIMU NOTPEOHOCTAMH M 00ecneYnBaIOUIUe OCMbICJIEHHOE
OCBOCHHE COACPKAHMH 00pa30BaHuUs M0 NpeaMeTy «Aaredpa»

Conepxxanue BUIOB JesATesnbHOCTH oOywaromuxcs ¢ 3I[IP ompenensercs ux
0COOBIMH 00pa30BaTENIbHBIMU NMOTPEOHOCTAMU. [ToMHUMO HIMPOKO HCIMONIB3YEMBIX B
OOII OO0 o6mwmx 15 BceX 00y4aronuxcsi BUJOB ACATENbHOCTU CIAEAYET YCHIHUTD
BU/JIbI JAESTEIBHOCTH ClieUU(UYHbIE JUIsl JAHHOW KaTEeropuu JaeTei, 00ecrneunBaomme
OCMBICIICHHOE OCBOECHHME COJAEpKAaHHUA O00pa30BaHUS IO MPEAMETY: YCHUJIIECHHE
MPEIMETHO-TIPAKTUYECKON JESATENbHOCTH C AaKTUBU3ALMEN CEHCOPHBIX CHCTEM;
YyepelOBaHUE BHJIOB JIEATEIBLHOCTH, 3aJE€HCTBYIOUIMX PpA3JIMYHbIE CEHCOPHbIE
CUCTEMBI; OCBOCHHE MaTepHalia C ONOPOil Ha AJITOPUTM; «IIOIIArOBOCThY B U3yUEHUU
MaTepHaa; UCIOJIb30BaHUE JOMOJIHUTEIbHON BU3YaJIbHOM OMOPHI (CXeMBbl, 11a0JIOHBI,
ONOpPHBbIE TaOJIMIBI); PEUEBOM OTUET O MPOLIECCE U PpE3yJbTaTe JEATENbHOCTH;
BBIMOJTHEHUE CIEUUATIbHBIX 3a/laHui, 00eCHeurBAIOIINX KOPPEKLUUIO PETYIALHUU
y4eOHO-TI03HABATEIbHON EATEIBHOCTH U KOHTPOJIb COOCTBEHHOI'O pe3yIbTara.

[IpumepHast TemMaTuyeckas W TEPMUHOJIOTHYECKas JIEKCMKAa COOTBETCTBYET
OOII OOO. nsa odyuaronuxcs ¢ 3[1P cyiecTBeHHBIM SBISIOTCA MPUEMbl pabOTHI €
JEKCUYECKMM MaTepualioM 1o mpenMery. IIpoBogutcst cneuuanbHass pabora IO
BBEJICHUIO B AKTUBHBIN CJIIOBaph 00YYalOIIUXCSI COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3y4aemble TEpMUHBI BBOASTCS Ha IOJIMCEHCOPHOM OCHOBE, 00s13aTeNIbHA BU3YallbHAs
HOJAEePAKKA, AITOPUTMBI pabOTHI C OIIPEIETICHUEM, OLIOPHBIE CXEMBI JIJIS aKTyalIn3aluu
TEPMHUHOJIOTUU.

MecTo yueOHOT0 npeamera «Ajaredpa» B y4eOHOM IJIaHe

B cootBerctBUuM ¢ DenepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOI'O 00IIEro oOpa3oBaHUs YUeOHBIN MpeaMeT «Anredpa» BXOIUT
B MpeIMETHYI0 obsacTh «MaremaTuka U MHPOpMATHKa» W SBISETCS 00s3aTEIbHBIM
U1 m3ydeHus. Hacrosel mporpaMMoi mpeycMaTpuBaeTCs BbIJICICHHE B y4eOHOM
IIaHe Hau3ydeHne B 7—9 kiaccax 5 yd4eOHBIX YacOB B HENENIO B TCUCHHE KaXIOTO
rojia o0OyJeHus.

Conepsxanue ydeOHOTO TIpenMera «Anredpay, npeactaBieHHoe B [IpumepHoit
paboueir mporpamme, coorBeTcTByeT DPI'OC OO0, IlpuMmepHOH OCHOBHOM
oOpa3oBaTeIbHOM MporpaMMe OCHOBHOTO 00mero ooOpasoBaHus, [IpumepHoii
aJanTUPOBAaHHOM OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMmMe OCHOBHOTO OONIEro
o0Opa3oBaHus 00YJAIOMUXCS C 3aJIEPIKKOU MICUXUIECKOTO Pa3BUTHS.

TemaTndeckoe TUTAaHWMpPOBAaHHWE yUEOHBIX KYpCOB M PEKOMEHIYyeMOe
pacnpeneneHue yaeOHOTO BPEMEHH ISl U3yUYEHUS OTACIBbHBIX TeM, MPEII0KCHHBIE B
HACTOSIIIIEH MpoTrpaMMe, HaJl0 PacCCMAaTPUBATh KaK MPUMEPHBIE OPUECHTHUPHI B TTIOMOIIb
COCTaBHTEIIO aBTOPCKOW paboyelt mporpaMMbl U MIPEXK]IC BCETO YUUTEINIO.



PABOUYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7-9 KITACChI
Lesan u3y4yeHus yueOHOro Kypca

Anrebpa sBIs€TCS OJAHUM M3 OIMOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHA
obecrieunBaeT MU3y4YCHUE IPYTUX JIUCLIMIUIMH, KaK €CTeCTBEHHOHAy4YHOTO, TaK U
I'YMaHUTapHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl MPOJAOLKEHHSI 00pa3oBaHus U
B TOBCEJHEBHOW >XM3HU. Pa3BuTue y oOydarommxcs Hay4yHbIX MPEJCTaBICHUN O
MIPOUCXOXKACHUN
U CYLIHOCTH ajreOpanyeckux aOCTpakuui, crnoco0e OTpaKeHUs MaTeMaTU4YeCKON
HAayKOW SIBIEHUM W MPOIECCOB B MPHUPOJE M OOIIECTBE, POJIM MaTEeMAaTHYECKOIO
MOJICJIMPOBAHMS B HAYYHOM TO3HAHUM M B MIPAKTHUKE CIOCOOCTBYET (hOPMHUPOBAHUIO
HAy4YHOTO MUPOBO33PCHHS U KAueCTB MBIILUICHUs, HECOOXOAUMBIX JJIsl ajanTalud B
COBpPEMEHHOM LH(PpoBOM obmiecTBe. M3ydeHue anreOpsl €CTECTBEHHBIM 00pa3oM
obecrieunBaeT  pa3BUTHE  yMeHUS  HaOI0AaTh,  CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJIEHHUS, CIIOCOOHOCTHU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUSI M BBIBOJIBI, (POPMYIUPOBATH
yrBepkaeHus. OcBoeHHEe Kypca anreOpbl 0O0ecreyrMBaeT pa3BUTHE JIOTMYECKOTO
MBIIUICHUST OOYYalOIIUXCS: OHM MCIONB3YIOT JEAyKTUBHBIE W WHIYKTHUBHBIC
paccykaeHusi, 0000IIeHHe M KOHKPETH3allhlo, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanoyiaraeT 3HAYUTEIbHBIM O00BEM  CaMOCTOSATEIHLHOM
NESTENBHOCTH  OOyYaloIIMUXCS, TOITOMY CaMOCTOATENBHOE pElIeHHe  3aaad
€CTECTBEHHBIM 00pa3oM SIBISIETCS pealu3aluedl JAesTeIbHOCTHOTO TMpHUHIIMIA
o0y4eHUs.

B crpykrype mnporpammbl ydeOHOro Kypca «AnreOpa» OCHOBHOW MIKOJIbI
OCHOBHOE€ MECTO 3aHUMAIOT COJEp)KaTeNbHO-METOANYEeCKue nuHuM: «Yucna u
BBIUMCIICHUS»; «ANredpanueckue BhIpAKEeHUs; «YPaBHEHUS U HEPABEHCTBAY;
«Dyukuum». Kaxxknas u3 3TUX COAEPkKaTeIbHO-METOIMYECKUX JIMHUN Pa3BUBACTCA Ha
NPOTSKEHUU TPEX JIET M3YUEHHUs Kypca, €CTeCTBEHHBIM 00pa3oM MepervieTasch |
B3aMMOJICHCTBYS C IPYTMMHU €ro JUHUSAMU. B Xoxe u3yueHus Kypca o0ydaromuMmces
OPUXOJUTCA JIOTUYECKH PacCykAaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3U ¢ 3TUM 11e71eco00pa3HO BKIIIOUUTH B MPOTPAaMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TIPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3/ielibl MATEMaTUYECKOTO 00pa30oBaHUs U
CIIOCOOCTBYIOIIME  OBJAJIEHUIO  OOYYAIOMIMMKCS  OCHOB  YHHUBEPCAIHHOTO
MaTeMaTUYECKOTO S3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJIEPKATEIbHON
U CTPYKTYpPHOU OCOOEHHOCTBIO Kypca «Airedpay SBISETCS €ro MHTErPUPOBAHHBIIN
XapakTep.

Conepxanue nuHUM «YUuciaa W BBIYUCICHHS» CIIYKUT OCHOBOM s
JANbHEUINIET0 HM3yYEHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYy4arOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS TOJIB30BATHCSA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIWMBIX JJIS TIOBCETHEBHOM
XKU3HU. Pa3BUTHE MOHATUA O YUCIIE B OCHOBHOM LIKOJIE CBSA3aHO C PALMOHAIBHBIMU U
UppAIMOHAIIBHBIMU YKCIIaMH, (POPMUPOBAHUEM MPEJCTABICHUM O JAEHCTBUTEIBHOM



yrcine. 3aBepIiieHrne 0OCBOSHUS YHUCIOBOM JIMHUU OTHECEHO K CTapIleMy 3BeHY OOIIEeTOo
oOpa3zoBaHus.

ConeprxkaHre ABYX alreOpandecKux JUHUNA — « AreOpandecKue BIpaKEHUS» U
«YpaBHEGHHsSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMUPOBAHUIO y OOYJAIONTUXCS
MaTEeMaTHYeCKOTO armapara, HEOOXOAMMOTro IS PEIMIeHUs 3a7a4 MaTeMaTHKH,
CMEXHBIX TPEIMETOB M IMPAKTHKO-OPUCHTHUPOBAHHBIX 3a7a4. B OCHOBHOW NIKOJE
y4eOHBIM MaTepuasl TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIpaXXEHUU. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH KaK S3bIKa VIS MOCTPOCHUS MaTEeMAaTHICCKUX
MoOJieTiel, omucaHusl MPOIECCOB U SIBICHUN peanbHOro MHupa. B 3amaum oOydeHus
anredpe BXOIAT TaKKe JaJbHEHINEE pPa3BUTHE AJITOPUTMHUYCCKOTO MBIIUICHHUS,
HEOOXOJMMOTO, B YAaCTHOCTH, JJII OCBOCHUS Kypca HMH(MOPMATUKH, W OBJIAJCHHC
HaBBIKaMU JICTYKTHBHBIX paccyxacHui. [IpeoOpa3zoBaHre CHMBOJIBHBIX (JOPM BHOCUT
CBOM crenuduYeckuii BKIaJA B pa3BUTHE BOOOpPaKCHHS, CIIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPYECTBY.

Conepxanve (hyHKIIMOHATBHO-TPadUUICCKON JIMHUMA HAICJICHO HA IMOJTy4YeHUE
IIKOJIbHUKAMHU 3HAaHUH O (PYHKIUAX KaK BaKHCHIIICH MaTEMaTHYCCKOW MOICIH JIS
ONMCAHMSI W WCCIICIOBAHUS Pa3HO-OOpa3HBIX IMPOIIECCOB U SIBICHUN B NMPUPOJEC H
obmiectBe. M3ydeHne 3TOro marepuaia CIIOCOOCTBYET Pa3BUTHIO y OOYUYAIOIIUXCS
YMCHHS UCIIOJIB30BaTh PA3IUYHBIC BBHIPA3UTEIbHBIC CPEJCTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckre, BHOCHT BKIaag B (HOPMHUPOBAHHE
MPECTaBICHUH O POJTM MaTEMATHKX B Pa3BUTHH IUBIIN3AIUN U KYJIbTYPHI.

MecTo y4e0HOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOGHOMY IUIaHy B /-9 Kiaccax wu3ydaercss Y4YeOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIOYAET CICAYIOIIUNE OCHOBHBIC pa3leibl COACPKAHUS:
«Yucna ©  BBIYUCICHUS», «ANTeOpamdyecKkue BbIpOKCHHUS», «YpaBHEHUS W
HEpaBEHCTBa», «DYHKIIUNY.

VY4eOHbIN MIaH Ha HU3ydeHue anreOpel B 7-9 Kiaccax OTBOAMT HE MeHee 3
y4eOHBIX YacOB B HEACNIO B TEYEHHUE KaXKJOro roja oOydeHHs, BCEro 3a TPH roja
oOydenust — He MeHee 306 yuyeOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHmust)
7 KIIACC

Yucaa u éviuucienus PanmonajibHbIe YHUCJIA

JIlpoOu OOBIKHOBEHHBIC W JICCSATHYHBIC, TIEPEXOJ OT OAHOW (HOPMBI 3amucH
npobeit k gapyroil. IloHsTHe palMOHAIBHOTO YHCIa, 3alliCh, CpPaBHEHMHE,
YIOOPSIIOYMBAHUE  PAllMOHAIBHBIX  4Yucell.  ApupMeTHYecKue  JICUCTBUS  C
palMoHaILHBIMHA YHCIIaMHU. PermeHue 3amad w3 peallbHOW NMPaKTHKHA Ha 4YacTH, Ha



JpoOHu.

CreneHb C HaTypajJbHbIM IIOKa3aTeJleM: ONpeleTeHUue, Npeodpa3oBaHue
BBIpa)XKEHU HAa OCHOBE OIpPEJIEICHUs, 3aMICh OOJIBIITNX YHUCEIL.

[Ipo1eHThI, 3aMKCh NPOIEHTOB B BUAE APOOU U ApOOU B BHUJI€ MPOLICHTOB. Tpu
OCHOBHBIE 33J1a4M HA MPOLEHTHI, PEUICHUE 3a7a4 U3 PEAIbHON MPAKTUKHU.

[IlpumeneHne  TPU3HAKOB  JEIMMOCTH, PA3J0KEHUE HAa  MHOXKUTEIHU
HATYypaJIbHBIX YUCEI.

PeanbHble  3aBUCMMOCTH, B TOM  4uclie T@psMmas W oOparHas
NPOHOPLUHUOHAIBLHOCTH.

AJiredpanyecKue BbIPasKeHUs

[lepeMeHHBIE, YMCIIOBOE 3HAUYEHUE BBIPAXKEHUS C MEPEMEHHOU. JlomycThmble
3Ha4YCHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXKIY BEJIMYMHAMU B BUJE
dbopmynbl. Beraucienus no ¢gopmysam.

[IpeobpazoBanue OyKBEHHBIX BBIPAKEHUHN, TOXKICCTBEHHO PaBHbBIE BHIPAKEHUS,
npaBuia NpeoOpa3oBaHUs CYMM W TIPOU3BEICHHH, MpaBWIa PACKPBITUS CKOOOK U
npuBeJeHUsT TMOJ00HBIX ciiaraembix. (CBOWCTBA CTENEHU C  HATypajIbHBIM
[I0Ka3aTeJIEM.

OnHowieHbl U MHorouwieHbl. CteneHb MHorowieHa. Cio)KeHue, BbIYMTAHHE,
YMHOKEHHE MHOTOWIECHOB. DOPMYJIbI COKpAIIEHHOTO YMHOKEHHUS: KBaAPaT CYMMBI U
KBazpar pazHoctu. dDopmyna pa3HOCTH KBaAapaToB. Pa3ioxkeHWEe MHOTOWICHOB Ha
MHOKHUTEIH.

YpaBueHust

VYpaBHeHUEe, KOpeHb YpaBHEHHUsA, NpaBWiIa MpeoOpa3oBaHUsl YpaBHEHUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHeliHOEe ypaBHEHHME C OJHOM MNEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pEIICHUE JIMHEHHBIX ypaBHEHUU. CoCTaBiICHUE YpaBHEHUH MO YCIOBUIO
3aja4n. Penenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasnenue ¢ 08ymsa nepemennvimu u e2o zpagux?. Cucrtema AByX
JIMHEWHBIX YpAaBHEHHM C JBYMsS II€PEMEHHBIMU. PellleHue CcucTteM YypaBHEHUM
Croco0OM TOICTaHOBKU. [IpuMepsl pereHus: TeKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CUCTEM
YPAaBHEHHM.

Koopaunats! u rpaduku. @yHKuu

Koopaunara Toukn Ha npsiMoii. UucimoBble TpoMeEKyTKU. PaccrosHue Mexny
JBYMsSI TOYUKAMHU KOOPJAWHATHOM MPSAMOM.

[TpssmoyronbsHas cuctema koopauHat, ocu OX u Oy. AGciucca u opInHATA TOYKH
Ha KOOPJAWHATHOW M1ocKOoCcTH. [IpumMepsl rpadukoB, 3agaHabx popMynamu. UTteHne
rpadKOB peasbHBIX 3aBHCHMOCTEH.

[Monstue pynkmu. ['padux ynkmmu. Coiicta GpyHkmwmii. JInneitHas QyHKIms,
e€ rpaduk. ['paduk pyukiuun Y = KX + b. I'paguueckoe pewenue nunetinvix ypasnenutl
U cucmem JTUHEUHBIX YPABHEHULL.
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8 KIIACC

Yuciaa ¥ BLIYMCIEHUSA

KBagpartueiii kopeHb wu3 uucna. [lowamue 006 uUppayuoHanbHOM uyucie.
Hecamuunvie npubaudicenus uppayuonanvHulx yucen. CBONCTBAa apu(pMETHUUECKHUX
KBa/IPAaTHBIX KOPHEHW U MX MPUMEHEHHE K MPEeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U
BBIYUCIIEHUAM. /Jeticmeumenvhble Yucid.

Crenens ¢ 1enpIM nokas3aTeneM U e€ ceorictBa. CTaHIapTHAs 3alKUCh YHACIA.
AJiredpanyecKue BbIPaKeHUs

KBaapatHeIii TpéxuiieH; pa3jioKeHne KBaJIPAaTHOTO TPEXWICHA HA MHOKHTEIIH.
Anrebpanueckast 1poO6b. OCHOBHOE CBOWCTBO ajreOpanyeckoil apoOwu.
CnoxeHue, BbIYMTAHUE, YMHOXXEHHE, JIENIEHHE anreOpamyeckux  JIpoOeil.

PanronanbHBIC BRIPOKECHHS M HX TTPEOOpa3oBaHue.

YpaBHeHNs M HEPABEHCTBA

KBanpatHoe ypaBHeHue, popMyna KopHEH KBaapaTHOTO ypaBHEHHS. Teopema
Buema. Permuenune ypaBHEHHH, CBOASIINXCS K JIUHEWHBIM U KBaapaTHbIM. [IpocTeiimme
JTPOOHO-pAIMOHAIBHBIC YPAaBHEHHUSI.

I'paguueckan unmepnpemayus ypasHeHuti ¢ 08yMs NePeMeHHbIMU U CUCHeM
JIUHEUHbIX  YPABHeHull ¢ O08yMs nepemeHHbimu. lIpuUMepnl pelieHus CHCTEM
HEJIMHEWUHBIX YPABHEHHUH C IBYMSI IIEPEMEHHBIMM.

Pemenue TeKCTOBBIX 3a/1a4 AJIreOpandeckuM CIiocoOOM.

YuciioBele HEpAaBEHCTBA UM UX CBoMcTBAa. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEWHbIE HEPABEHCTBA C OJHOW MEPEMEHHOU.
CucrteMbl TUHEHHBIX HEPABEHCTB C OJHOM NIEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkimu. O6acTh ONpeeIeHUsS U MHOKECTBO 3HAUCHUN () YHKITUH.
CriocoOsb1 3aanust QYHKITUAN.

I'padux dynkuun. Urenne cBoitcTB GyHKIMU 1o e€ rpaduky. [Ipumeps
rpadukoB GYHKINN, OTPAKAIOUIUX PEATbHBIE MPOIIECCHI.

OYHKIMY, ONMHCHIBAIOIIMNE TPSIMYI0 UM OOpaTHYH MPOIMOPIMOHATILHBIC

3aBUCUMOCTH, UX Tpaduku. Oynkuun y = X2,y = X3,y = VX Y =k I'paguueckoe
X

peuienue YypasHeHUull u cucmem ypasHeHull.
8 KJIACC
Yucna u évtuucienus JIeicTBUTEIBbHBIC YHCIa

PanronanpHBIC YHCHA, UPPAYUOHAbHLIE HUCAA, KOHEUHble U OeCKOHeuHble
Odecamuunvle Opobu. MHodcecmeo OelicmeumenvbHuIX Yuces, 0etiCmeumelbHble YUCia
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KakK becKkoHeyHbvle decamuyHvle Opoou. B3aumuo 00HO3HAUHOE COOMBEMCmaUe MexHcoy
MHOHCECMBOM OCLCMBUMETLHBIX YUCET U KOOPOUHAMHOU NPAMOLL.

Cpasnenue  OelicmeumenvbHblX  Hucel, apugmemuueckue Oeucmeusi ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepenust, npudInKeHUsI, OLIEHKH

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpPA, JUIMTEIBHOCTH IMPOILIECCOB B
OKPYKaIOLIEM MUpE.

[TpubnuxénHoe 3HaYEHUE BEIUYMHBI, TOUHOCTh NMpUOIMKeHUs. OKpyriieHue
yucell. [Ipukuaka u oleHKa pe3ynbTaTOB BHIYMCICHUN.

Ypasnenua u nepasencmea

YpaBHeHUs C OAHOH NepPeMEeHHOMI

JIuneitHoe ypaBHeHUE. PenieHue ypaBHEHUM, CBOASIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHUM, CBOIAIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHHUE. [Ipumepul peuienusi ypagHeHuu mpemveu U 4emeepmotr
cmenemeu paioHceHuem Ha MHONCUMEU.

Pemenue apoOHO-paIiMOHAIBHBIX YPaBHECHUH.

Pemenue TEKCTOBBIX 3a/1a4 alNreOpandyecKiuM METOJIOM.

CucreMbl ypaBHeHU

VYpaBHeHUE C JIBYMs IMEpPEMEHHBIMH U €ro Tpaduk. PemieHwe cucrem IBYX
JUHEHHBIX YpaBHEHUU C JBYMS IEPEMCHHBIMU. PEIIeHHME CHUCTEM JIBYX ypaBHCHHIA,
OJIHO U3 KOTOPBIX JHMHCHHOE, a Japyroe — BTOpoi cteneHu. I 'paduueckas
HUHTEPIIPETAINs CUCTEMbI YPAaBHCHHH C IByMs IIEPEMCHHBIMHU.

Perrenrie TeKCTOBBIX 3a71a4 anreOpandeckKuM CIIoCOOOM.

HepaBencrBa

HucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemienne JHMHENHBIX HEPABEHCTB C OJHOW IEpEMEHHOW. Pemrenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBagpaTHble HepaBEHCTBA.
I'paduueckass wHTEpHpeTanusi HEPAaBEHCTB U CUCTEM HEPABEHCTB C JABYMS
[IEPEMEHHBIMHU.

DOyHKUNHA

KBagpatnunas ¢byukuus, e€ rpaduk u cBoiictBa. [lapaGona, kKoopauHATHI
BEPIINHBI 1TapabOoIbl, 0Ch CAMMETPHUH MAapaOOJIbI.

VIpaduku GyHKIMiA: y = kx, y = kx + b, y = X2

Yy = x,Y = ku ux cBoiicTaa.
X
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Yucnoevie nocieo0o8amenrbHOCmU

OnpepnesieHue u cnocoObI 32IaHUS YUCIOBBIX MOCTE0BATEIbHOCTEN

[loHsiTHE 4YUCIOBOM NOCIEAOBATEIBHOCTH. 3aJaHHUE IIOCIEJOBATECIBHOCTU
pEKyppeHTHOI popMynol u Gopmysoil N-ro uieHa.
ApudmMeTrnyeckasi ¥ reoMeTpHUYeCKas MPOrpeccuu

Apudpmernyeckas U reoMmeTpuyeckas mnporpeccuu. dopmyibl N-TO 4YiieHa
apu(pMETHIYECKON U T€OMETPUYECKON MPOTrPECCUi, CYMMBbI IEPBBIX N YJIEHOB.

Hzobpadicenue unenos apugmemuueckon u 2eomempuieckou npocpeccut
MOYKAMU HA KOOPOUHAMHOU NAOCKOCcmU. JIuHelHbll U 9KCNOHEeHYUANbHBIL POCHI.
CnooicHvle npoyenmul

KOHTponbHO — U3mepuTenbHble MaTepuanbl Anrebpa

7Knacc

Kourponenass pabora Nel. Tema. Apudmernueckue aecTBus ¢
palMOHATbHBIMU YUCJIaMU.

KonTtponpsnas padora Ne2. Tema. CrerneHpb ¢ HaTypalbHBIM IMOKA3aTEIEM.
KonTtponshas pabora Ne3. Tema. bykBeHHbIE BbIpaKEHHUS.
Konrponsnas padora Ne4. Tema. MHOTOWICHBI.
KontponbHas padota Ne5. Tema. @opmyIibl COKPAIIEHHOTO YMHOKCHHS.
KonrponbHas pabota Ne6. Tema. JInneiiHoe ypaBHEHHE C OJTHON MTEPEMEHHOM.
Kontponsnas padora No7. Tema. CucteMbl JIMHEHHBIX YpPaBHEHUH.

Kontponsnas padora Ne 8. Tema. KoopaunHaTs! u rpaduku.

Kontponbshas pabora Ne 9. Tema. [lonsitue dynkuuu. JluneitHas GyHKIus.

Kontponshas padorta Nel0. Tema. UToroBast KoHTposibHAs paboTa.

8 Knacc

Kontponwsnas pabora Nel. Tema. KBagpatubiit kopeHb. ApudmeTndecKkuii
KBaJIPATHBIA KOPEHb.

Kontponsnas pabora Ne2. Tema. CremeHb ¢ TIeNbIM TOKa3aTeJeM.
CraHgapTHBIN BUJ YHCIIA.

Kontponenas pabora Ne3. Tema. AnreOpanueckas npo0b. CokparieHue
TPOOEH.

KontponbsHas padota Ned. Tema. [{elicTBus ¢ anreOpandecKUMH IPOOSIMHU.

Kontponsnas paborta Ne5. Tema. KBanpaTasie ypaBHEHUS.

Kontponbsnas pabora Ne6. Tema. YpaBHeHUS, CBOASIIMECS K KBaJPATHBIM.
TekcToBble 3a7ja4M, CBOASIIMECS K KBAAPATHBIM.

Kontponsnas pabora Ne7. Tema. Cuctemsl ypaBHEHUH.

Kontponbnas pabota Ne8. Tema. UuciaoBbie HEpaBEHCTBA U UX CBOMCTBA.

Kontponbhas pabota Ne9. Tema. CucteMbl HEpAaBEHCTB C OJHOUM MEPEMEHHOM.

KonTtponsnas padorta Ne 10. Tema. @uknmn. 9ucioBbie GyHKITUH.

Konrtponbnas padora Nell. Tema. MToroBast KOHTpoJibHas paboTa.

9 knacc
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Kontponbsnas padora Nel. Tema. Uucna u BeIUUCICHUS.

KontponbsHas padora Ne2. Tema. YpaBHeHUs ¢ OTHON EPEMEHHOM.
Kontponbnas padora Ne3. Tema. J[poOHO-paliioHaNIbHBIE YPaBHEHHUS.
Kontponbsnas padora Ned. Tema. CucteMbl ypaBHEHUH C ABYMs IEPEMEHHBIMHU.
KonTtponsnas padora Ne5. Tema. JIuneiinble HepaBeHCTBA C OAHOW IEPEMEHHOM.
Kontponbsnas padora Ne6. Tema. KBanpaTHble HepaBEeHCTBA.

Kontponbnas padota Ne 7. Tema. KBagpatuunas pyHKIMs 1 €€ CBOICTBA.
Kontponwnas padora Ne 8. Tema. Apudmerudeckasi mporpeccusi.
Kontponbhnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.

Kontponbsnas padora Nel0. Tema. UTorosast koHTpoJibHas paboTa.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOI'O
INPEIMETA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBUIEI'O OBPA3OBAHUA

JIMYHOCTHbIE PE3Y/IbTATHI:

MOTHBaIMS K OOyUYEHHUIO MaTEMaTUKE W IeJICHANPaBICHHOW MO3HABaTEIbHOU
NESITEIbHOCTH;

MOBBIIICHUE  YPOBHA CBOEHW  KOMIIETEHTHOCTH 4YE€pe3  MNPaKTHYECKYIO
NeATEeNIbHOCTD, TPEOYIONIYI0 MaTeMaTHUECKUX 3HAHUH, B TOM YHCIIE YMEHUE YUUTHCS
y OIPYTHUX JIOJEH;

CITOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JICHCTBOBATH
B OTCYTCTBHUE FapaHTHUI yCcIexa;

criocobHocTh oOyuatomuxcs ¢ 3[IP k oco3HaHuio CBOMX J€PHUIIUTOB U
MPOSIBJICHUE CTPEMJICHUS K UX TIPEOJI0JICHHUIO;

CITOCOOHOCTh K CAMOPA3BUTHIO, YMEHHE CTaBUTDH JIOCTHKUMBIE T1EJIH;

yMEHHE pas3nyaTh y4YeOHBIE CHUTYallMM, B KOTOPBIX MOJKHO JEHCTBOBATh
CaMOCTOSITEIbHO, W CHUTyallud, TJ€ CJEAYyeT BOCIOJb30BaThCS CIPABOYHOU
uH(OpMaIMeH WK IPYTUMH BCIIOMOTaTEIbHBIMU CPEJICTBAMM;

CIIOCOOHOCTh IEPEHOCUTD TIOJYICHHBIE B X0J1€ O0yUEHHUS 3HAHUS B aKTYaIbHYIO

CUTyaruo (Mpy perieHuN KUTCHCKUX 3a/1ad, TPEOYIOIIUX MaTEeMaTHUSCKUX 3HAHHM ),

CIIOCOOHOCTH OPHEHTHPOBATHCA B TPEOOBAHUSAX M TPABHIIAX MPOBEICHUS
MIPOMEKYTOYHON M UTOTOBOM aTTECTAIMH; OBJIaJACHNE OCHOBAaMH (DPMHAHCOBOM
ITPaMOTHOCTH.

METAMPEAMETHBIE PE3Y/IbTAThI
OBnageHve YHUBEpCabHbIMU y4EOHBIMI NO3HABATENbHbIMU AENCTBUAMM:

yCTaHABJIMBAaTh  MPUYUHHO-CICACTBEHHBIE CBS3M B  XOJE€  YCBOCHHUS
MaTEMaTUYE€CKOro MaTepuaia;

BBIABIIATH JePUIIUT HaHHBIX, HEOOXOAUMBIX ISl PEIICHUS MOCTaBICHHOMN
3a71a4H,

14



C IOMOUIBIO YUHUTEJS BBIOUPATh CIIOCOO PEIIEHUsI MATEMATUYECKOM 3a/1auu
(cpaBHMBaTh BO3MOXKHbIE BAPUAHTHI pEUICHU );

NPUMEHATh W MpeoOpa3oBbIBaTh 3HAKM M CHUMBOJBl B XOAE pEUICHUS
MaTeMaTUYeCKUX 3a/1ay;

yCTaHABJIMBATh UCKOMOE U JTaHHOE MPU PEIICHUH MaTeMaTH4YeCKOU 3a/1a4u;

NOHUMATh U MHTEPHPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUJIOB U (pOpM
MIpE/ICTaBIICHNUS;

WUTIOCTPUPOBATH pelllaeMble 3aJ1a4l rpad)nIecKUMU CXeMaMu;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(OPMAIIHIO.

NOHMMATh U UCIOJIb30BaTh MaTEMATUUYECKUE CPEJICTBA HAMISIAHOCTH (Tpad Uk,
auarpaMMbl, TaOJMUIBL, CXeMbl W Jp.) Ui WUIIOCTpaluuu, HHTEpIpETaluu,
aprymMeHTaluu.

OBJIaIIeHI/Ie YHUBEPCAJIBHBIMHA y‘lCﬁHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHHMHZ

OpraHU30BbIBaTh Y4€OHOE COTPYAHMYECTBO U COBMECTHYIO JI€ATEIBbHOCThH C
YUHTEJIEM U CBEPCTHUKAMU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMO/JICHCTBOBATh U HAXOAUTH 00IIKE CIOCOOBI paboThl; paboTaTh B TPYIIIE:
HaxXOAUTh OOlIee pelIeHHe U paspenarb KOH(QIMKTHI Ha OCHOBE COTJIACOBAHUS
NO3UIUHI U Y4€Ta MHTEPECOB; CIYIIATh MapTHEPA; GOPMYIHPOBATH, APTYMEHTUPOBATD
U OTCTauBaTh CBOE MHEHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HAIWYUU PA3ZHBIX TOUEK
3peHus U paspeniaTb KOH(IMKTHI Ha OCHOBE Y4€Ta MHTEPECOB M TO3MIMI Bcex
YYaCTHUKOB;

apryMEHTHPOBATh CBOIO IIO3UIIMI0O W KOOPAMHUPOBATH €€ C TO3ULHUIMU
napTHEPOB B COTPYIHUYECTBE MpPU BbIpaOOTKE OOIIEro pelieHus B COBMECTHOM
NEeATEIbHOCTH;

BBITIOJHATH CBOIO YacTh pabOThHI, JOCTUTaTh KAaYECTBEHHOTO pe3yjbTaTa M
KOOPJIMHUPOBATH CBOU JEUCTBHS C APYTUMH YJI€HAMH KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIa/a B OO MPOMYKT.

OBiajeHne yHHBepPcaJbHBIMU Y4eOHbIMH PeryJsiITUBHbIMHU 1€l CTBUSIMU:

CTaBUTH 1I€TH, BHIOWpPATh W CO3/JaBaTh aJTOPUTMBI JJIsi pEHICHUS Y4eOHBIX
MaTeMaTUIECKUX MPoOIeM;

IUTAHUPOBATh M OCYIIECTBIISITH ACATENBHOCTHb, HAIPABICHHYIO HA pELICHUE
3a71a4 UCCIIEIOBATENBCKOTO XapaKTepa.

dbopMynHpoBaTh W YACPKUBATH YyUEOHYIO 3a7ady, COCTABISTh IUIAH H
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYIIECTBIISITh KOHTPOJIb TI0 00pa3ily U BHOCUTh HEOOXOAMMBIE KOPPEKTHBHI;

KOHTPOJIMPOBATH MPOLECC U PE3yJIbTaT YUeOHOM MaTeMaTH4eCKOM
NEATENBHOCTH;

aJIeKBaTHO OLICHUBATh MPABUIBHOCTD WU OIIMOOYHOCTD BBIIOJIHEHUS YU€OHOM
3a1a4d, €€ OOBEKTUBHYIO TPYJTHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ pelIeHus;

CIMYaTh CHOCOO ACHCTBUSI U €ro pe3ysibTaT C 3aJaHHBIM ATAJOHOM C LEJbIO
OOHapyXeHUS OTKJIOHEHUN U OTIUYUN OT 3TAJIOHA.
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MPEeABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HMKHYTh MpPHU PEIICHUH y4eOHOM
3a]a4H;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ynbTaT
NEeSATENbHOCTH, ONPEAENSITh MO3UTHUBHBIE M3MEHEHHUS W HaIpaBlICHMs, TpeOyroliue
nanbHeuen padboTsl;

PEryiIupoBaTh CIIOCOO BBIPAKEHUS SMOLUH.

NPEAMETHBIE PE3YJIBTATHI

Pe3ynbrarel ocBoeHUs yueOHoro nmpenmera «MaremaTuka (BKIO4ast anreopy,
r€OMETPUIO, BEPOSATHOCTh U CTATUCTHKY)», paclpelesieHHble MO rojaM oOyudeHus,
(bopMyNHpYIOTCS 10 NPUHIMITY J00aBIE€HUS HOBBIX PE3YIbTaTOB OT I0Jia K ro/ly, yxKe
Ha3BaHHbBIE B MPEABIYIINX rOAaX MO3UIUH, KaK MPAaBUIIO, JOCIOBHO HE MOBTOPSIOTCA,

HO YYUTHIBAIOTCA (pe3yibTaThl OYEPEIHOTO ToJa IO YMOJYaHHUIO BKJIIOYAIOT
pe3yAbTaThl MPEABITYIIUX JIET).

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3VJIbTATEI OCBOEHUS IIPUMEPHOI
PABOYEN ITPOI' PAMMGBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHW)

OcBoenue ydeOHOTO Kypca «Anrebpa» Ha YpOBHE OCHOBHOIO OOIIETO
oOpa3oBaHus JIODKHO oOOecreunBaTh JOCTIKEHHE CIEAYIOMIMX TMPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIbTATOB:

7 KJIACC

Yuciia ¥ BBIYHCJIECHUS

BoimonHaTh, coueTass yCTHbIE M NHCbMEHHBIE NPUEMBI, aprUPMETHUECKUE
JNEUCTBHS C PALMOHAIBHBIMU YUCIIAMMU.

HaxonuTh 3HaueHHs YHUCIOBBIX BBIPAKEHUHN; NPUMEHITh Pa3sHOOOpa3HbIC
CrocoObl ¥ TPHUEMBI BBIUMCICHUS 3HAYEHUH APOOHBIX BBIPAXKEHHM, COIEp Kallux
OOBIKHOBEHHBIE U JICCATUIHBIC IPOOH.

[lepexoauTs OT OmHOW (OPMBI 3aMHCH YUCEN K APYroi (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOb B O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATUUYHYIO ApoOn). CpaBHUBATH H
YHOPSII0YMBATH PALIMOHAIBHBIE YHCIA.

OKpyIJISITh YKCIa.

BbINONHATh NPUKUIIKY M OLEHKY pe3yJibTaTa BBIUYMCICHUN, OLICHKY 3HAYCHUHN
YHUCJIOBBIX BBIPAKEHUH.

BbINOAHATE 1eMCTBUS CO CTENEHAMU C HATypaJbHBIMU MIOKa3aTeIsIMU (C OIOPOH
Ha CIIPaBOYHYIO MH(DOpMAITHIO).

[IpuMeHsATh TPU3HAKU JETUMOCTH, Pa3I0KEHNE HAa MHOXKHUTENIM HATYpPaJIbHbBIX YHCEIL.

Pemate mnpocreiiliine NpakTUKO-OPUEHTHUPOBAHHBIE 3aJlayd, CBSI3aHHBIE C
OTHOILIEGHUEM  BEJIWYWH,  MPONOPIUOHATIBLHOCTHIO  BEJIUMYUH,  MPOLIEHTAMU;
MHTEPIPETUPOBATH PE3YyJIbTAThI PEUICHUS 33/]1a4 ¢ YYETOM OrPAHUYECHUI, CBSI3aHHBIX CO
CBOMCTBaMU pacCMaTpUBAaEMbIX 0OBEKTOB.
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A.Ilreﬁpanqecmle BbIPpa/KCHUSA

OpueHTUpOBaThCSI B TOHATUAX U ONEpPUPOBaThH Ha 0a30BOM YPOBHE
anreOpanyecKo TePMUHOJIOTUEN U CUMBOJIMKOM.

Haxonuth 3HaueHusi OYKBEHHBIX BBIPAKECHUN MpU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

BrinonusaTe npeoOpa3oBaHus 1EJIOTO BRIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

BpInonHATE yMHOXEHHME OJHOWIEHA Ha MHOTOWIEH W MHOTOWICHa Ha
MHOT'OYJICH, MPUMEHSATh (POPMYJIbI KBaJpaTa CYMMbI M KBajpaTa pa3HOCTH (C OMOpPOi
Ha CIIPAaBOYHYIO0 UH(POPMAITHIO).

OcyliecTBIsITh  Pa3j0KEHWE MHOTOYJIECHOB HAa MHOXHUTEIU C TOMOIIbIO
BBIHECEHHUSI 32 CKOOKHM OOIIEro MHOXKUTEIISI, TPYNIIUPOBKHU ClaraéMbIX, TPUMEHEHUS
(opMyI1 COKpaIIEHHOIO0 YMHOKEHUS (C OMOPOH Ha CIPABOYHYIO MHPOPMAILIHIO).

[TpumensTh peodbpa3zoBaHMsl MHOTOUJICHOB JIJIsl PELICHUS Pa3IUYHBIX 3a7a4 U3
MAaTEMATUKHU, CMEKHBIX IPEMETOB, U3 PEATbHOU MTPAKTUKH.

Hcnonp3oBaTh CBOWCTBAa CTENEHEM C HATYPAIbHBIMU IOKA3aTEJSIMU IS
npeoOpa3oBaHus BEIPAKEHUM (C OMTOPOM HA CIPaBOYHYIO HHGOPMAIIUIO).

YpaBHeHHS M HEPABEHCTBA

PemaTte nuHeiiHble ypaBHEHUS C OJHOW IEPEMEHHOM, MPUMEHsS IpaBUIIa
Iepexo/ia OT UCXOJITHOTO YpaBHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTh, sBisieTcs Jiu
YHCIIO KOPHEM YpPaBHEHHUS.

Nmets npencraBienue o rpa@uyueckux METOJax MpU pelIeHUH JTUHEHHBIX
YPaBHEHHI U UX CUCTEM.

[lonOupaTes npuMepbl Map YHCEN, SBISIOMIUXCS PEHICHHEM JMHEHHOTO
YpaBHEHHS C IBYMS ITI€PEMEHHBIMHU.

Ctpouthb B KOOPAMHATHOM TJIOCKOCTU Tpa(uK JIMHEHHOTO YpAaBHEHHS C ABYMSI
NEPEMEHHBIMHU; TTOJIB3YSICh TPaUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

PemaTe cucteMbl ABYX JHMHEHHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMH, B TOM
grciie rpaduaecku (¢ Omopoit Ha ATOPUTM YIEOHBIX JEHCTBUN).

CoctaBisTh (1Mociie COBMECTHOTO aHAIKN3a) U PEIaTh JUHEUHOE YPaBHEHUE UITU
CUCTEMY JIMHEWHBIX YypPAaBHEHMA TIO YCJIOBHIO 3a/Ja4d, WHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3a/1a4d MOJYYCHHBIA PE3YNbTaT.

KoopaunHaTbl 1 rpadumku. PyHKUmK

N300pakath HA KOOPAMHATHOW MPSIMOU TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KHU, MHTEPBAJIbI; 3aMUCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpIMHATaM;
CTpOHTH rpauku TUHEHHBIX QyHKIMH. CTpouTh rpaduk Gynkuun y = kx + b.

OnuceiBaTh € TMOMONIBI0 (YHKUHUA M3BECTHBIE 3aBUCUMOCTH  MEXIY
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BEJIMYMHAMU ([0 aJITOPUTMY Y4EOHBIX JEUCTBUM): CKOPOCTh, BpPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTh; TPOU3BOJAUTENILHOCTD, BpEMs, 00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid crnoco0 MNpPeACTaBIEHUS U aHaIW3a HH(OpManuu;
U3BJIEKaTh U MHTEPHPETUPOBATH UHPOPMALIMIO U3 TpaUKOB PEaNbHBIX MPOIECCOB U
3aBUCUMOCTEN.

8 KJIACC

Yucaa ¥ BbIYMCJIEHU A

Hcnonp30BaTh HadalbHBIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX
qucesl JJIi CpaBHEHUS, OKPYIJICHUS U BBIUMCICHUM; M300paxaTh JEHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHON NpPSIMOM.

[IpyuMeHsAT, MOHSATHE apUPMETUYECKOTO KBAAPATHOTO KOPHS; HAXOJUTh
KBaJIpaTHbI€ KOpPHHU, MCHOJB3Yysd MpPU HEOOXOJUMOCTH KaJbKYJISTOP; BBINOJIHSTh
npocTeliie MnpeoOpa3oBaHUsl BBIPAKEHHUM, COAEpKalIUX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJbIX YHCENI C MOMOIIBIO JIECATUYHBIX
npo0eii u creneHelt yucia 10.

AJiredpanyecKue BbIPaKeHHU S

[IpuMeHAT, TIOHATHE CTENEHW C  LEJIbIM  IO0KA3aTeJEM,  BBINOJHATH
npeoOpa3oBaHusl BBIPAXEHUM, COACPKAIMX CTENEHM C IEJBIM ToKaszaTeyieM (C
UCITOJIb30BaHUEM CIIPABOYHOMN MH(MOPMAIIHH).

BrINOHATE HECTOXKHBIE TOXKJIECTBEHHBIE MPEeOOpa30BaHMS PallMOHAIBHBIX
BBIpOKCHUH Ha OCHOBE MPaBWJ JCUCTBUU HaJl MHOTOUYJICHAMH U ajreOpandyecKuMH
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpuMeHsTH MpeoOpa3oBaHMs BBIPAKESHUM IS pElISHUS Pa3IudHBIX 3a7ad U3
MaTEMaTUKHU, CMEKHBIX IPEIMETOB, U3 PEATIbHOUN MTPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pewmiate nuHeliHble, KBalpaTHbIE YpaBHEHUA (C MCHOJb30BAaHUEM CIPABOYHOM
uH(hOpMaIMK) U pAlMOHANFHBIE yYPaBHEHUS, CBOSIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUU C ABYMs IEPEMEHHBIMU.

[IpoBOAWTH MPOCTENIIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHH, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKux MpelcTaBleHu (yCTaHABIMBATh, UMEET JIU
YpaBHEHHE WJIM CUCTEMa YPaBHEHUUN pEIIEHHUs, €CIU UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YYEOHBIX ICHCTBHMA.

[lepexoauTh OT crmOBeCHOW (OPMYIUPOBKH 3amadu K e€ anreOpandeckoi
MOJIEJIA C TIOMOUIBPIO COCTABJICHUS YPAaBHEHHS WM CHCTEMBl YPaBHEHUH,
MHTEPNPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M NOJIYUYCHHBIN PE3yJbTar.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKHU; PEIIATh
JIMHEMHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON M WX CHUCTEMBI; JaBaTh rpaU4ecKyto
WJUTIOCTPALMIO MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKIUH
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OnepupoBath Ha 0a30BOM YpOBHE (DYHKIHMOHAJIbHBIE NOHSATHS U S3bIK
(TepMHUHBI, CUMBOJUYECKHE OO0O3HAYEHHUS), OMPEACNATh 3HA4YCHHE (DPYHKIUU MO
3HAYEHUIO ApIyMEHTa; ONPEIEsATh CBOMCTBA (PYHKIMH MO €€ rpaduKy.

- Ctpouth rpadKy dIeMeHTapHbIX GyHKIud Buga ,y = X4, y=x3y =+/x ,y=
xk; omuceIBaTh CBOWCTBa YHWCIOBOM (yHKIMU 10 e Tpaduky (mpu
HEOOXOJIUMOCTH C

X

HaIpaBJIsOUIEH TOMOIIBIO).

9 KUIACC

Yucjia 1 BbIYUCJICHUSA

CpaBHUBATH U YNOPAIOYMBATH PAIMOHAIBHBIEC U UPPALIMOHAIBHBIE YUCTIA.

Boinonusate apudmerndeckue ASUCTBUS ¢ palliOHAIBLHBIMU YUCJIaMU, CoueTast
YCTHBIE W TMHCHBMEHHBIE TMPUEMBI, BBINOJHATh BBIYUCICHHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

Haxonuth 3HaUeHUs CTENEHEN ¢ 1EIbIMU MOKA3aTeNIMU U KOPHEH; BEIYUCIISATh
3HAYEHUSI YUCIIOBBIX BBIPAXKEHMUII.

OKpyraarh JEWCTBUTENbHBIE YHUCJA, BBINOJHITh MNPUKUIKY pe3yibTara
BBIYMCIICHUH, OIIEHKY YUCJIOBBIX BBIPAKEHMUIA.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeNHbIE U KBaApAaTHBIE YPAaBHEHNUS, YPABHEHUS, CBOISIINECS K HUM,
npocTeiIe TpoOHO-palliOHANTbHBIE YPaBHEHUS.

Pemare mnpocreimue cuctemMbl ABYX JIMHEWHBIX YPaBHEHUW C JIBYMS
NEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHHH, B KOTOPBIX OAHO YPABHEHUE HE ABIISIETCS
JIMHENHBIM (110 BU3YaJIbHOM OMOpeE).

Pemate mnpocTeiilrie TEKCTOBBIE 3aladyd aIreOpanyeckuM CrocodoM ¢
IOMOIIbIO COCTAaBJIEHUSA YPAaBHEHHUS WJIM CHCTEMbI [IBYX YpPaBHEHUW C JABYMs
IEPEMEHHBIMU.

[IpoBOAMTE TpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YPaBHEHUI, B TOM
quclie ¢ NMPUMEHEHHEeM TpaduuecKux MpeacTaBieHuil (ycTaHaBIUBAaTh, UMEET JIU
YpaBHEHHE WA CUCTEMA YPAaBHEHUM PEILICHHUS], €CIIU UMEET, TO CKOJIBKO, U TIp. ).

Pemate nuHeEHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaThb
pEILICHUE HEPAaBEHCTB HA YMCJIOBOM IPSAMOM, 3alMCBIBATH PEIIEHUE C IOMOIIBIO
CHMBOJIOB.

PemaTte cuctemMbl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINE
KBaJpaTHOE HEPABEHCTBO; M300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YMCJIOBOM
MPSAMOM, 3aIIUCBIBATh PEUIEHHUE C MIOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUU PA3JIMYHBIX 33]1a4.

DOyHKUNHA

PacnoznaBath (yHKIIMM UW3y4YeHHBIX BHUIOB. [loka3piBaTh CXeMaTUYECKH
pacnoioKeHHe Ha KOOPANHATHOM MIIOCKOCTH rpadukoB GpyHKImi Buaa: Y = KX, y = kx
+b ,y=a®+bx+c, y=x%y= X% y = kB 3aBUCUMOCTU OT 3HAYCHUU

N
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K03 (PULIMEHTOB; ONUCHIBATh CBOMCTBA () yHKLIUM.
Crtpoutb 1 Hn300paxaTb CXEMaTHYECKH TpadUKu KBaIPATUYHBIX
dyHKuM,
ONKCHIBATh CBOMCTBA KBAAPATUUHBIX (DYHKIIMI 110 UX rpaduKam.
Pacnio3HaBaTh KBajpaTuyHy0 (QYHKLHIO 110 (popmysie, IPUBOJAUTH IPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peaTbHOU KU3HU, PUBHKHU, TEOMETPHH.
Apudmernueckasi 1 reoMeTPUYECKAsi MPOrPECCHH

Pacrio3HaBaTh apu(METHUECKYI0 M TEOMETPHUYECCKYIO TPOTPECCHU TIPH
pa3HbBIX Crlocobax 3aaHusl.

BBITIOJIHATE  BBIYMCIICHHMSI C  HWCIIOJIb30BaHUEM (GopMys N-ro  4ieHa
apu(METHIECKOW U TCOMETPHUECKON MPOrpeccuil, CyMMBbI MepBbIX N ujieHOB (C
OIIOPO¥ Ha CIPABOYHYIO HHPOPMAIIHIO).

Pemate 3amaun, CBsI3aHHBIC C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
quclie3a7a4d U3 PeaJbHOM JKM3HU (C MCIOJIB30BAHUEM KaJIbKYJISITOpPa, ITUPPOBBIX
TEXHOJIOTHH).

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA
«AJITEBPA» (ITO TOJIAM OBYYEHUSI)
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7Kknacc (He meHee 102 y)

Ha3Baunmue
pasaesa (TeMbl)
Kypca (4uciao
4acoB)

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BUIbI €ATEJIbHOCTH oﬁyqaloumxm
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Yucaaun
BBLIYMCJICHUS.
PanuonaabHbIe

qymciaa
(25 4)

[ToHATHE paMOHAIBHOIO YHUCIIA.

ApupmeTrnueckue ASUCTBUS C pallMOHATBHBIMU YHCIAMHU.
CpaBHeHue, yIOpsAJOUYMBAHUE PALMOHAIIBHBIX YHCEN.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTEJIEM.

Pemenne ocHOBHBIX 3a7ad Ha ApoOU, IPOLEHTH U3 pealbHON
MIPAKTUKH.

[Ipu3Hakn  eIUMOCTH,  PA3JOKEHHMST HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEI.

Peanbubie 3aBUCUMOCTH. [Ipsimas u oOparHas
MIPONIOPLUOHAIBHOCTH.

CucreMaTH3HPOBATH U 000ramaTh 3HAHUA 00 OOBIKHOBEHHBIX
U IECATUYHBIX IpOOsX.

CpaBHUBATBH M YNOPSA0YUBATHL APo0HU, peoOpa3oBbIBas MPU
HEOOXOJUMOCTH  JECSITHUYHBIE JIpOoOM B  OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B JECATHYHBIC, B YaCTHOCTH B OCCKOHEUHYIO
JECATUYHYIO APOOb.

I[IpumensiTb  pa3HooOpa3Hble CcHOCOOBI M NPHUEMBI
BbIYHMCJICHUS 3HAYeHHIl JPOOHBIX BbIPasKeHHWi, COJIEpKalINX
OObIKHOBEHHBbIE UM  JIECATHYHBIE JpOOM: 3aMEHATbh IpH
HEOOXOIUMOCTH  JAECATUYHYIO  JpoOb  OOBIKHOBEHHOHW U
OOBIKHOBEHHYIO JIECITUMHOM, MPUBOIUTH BhIpaXeHHE K (opme,
Haubosiee ymoOHOW ISl  BBIYMCIICHHWH, MpeoOpa3oBHIBATH
JIpoOHbIE BBIPAKEHUS HA YMHOXKEHHE M JIeJIEHUE JECSITHUHBIX
Ipo0eil K IeHCTBUAM € IEJIBIMU YUCIaMU (IIpU HEOOXOAUMOCTH C
HaIPaBJISIONIECH TOMOIIIBIO).

IIpuBoanTL 4HC/IOBbIe U OYKBEHHbIEe NPHMEPbl CTEHNCHU C
HaTypaJbHbIM IOKa3aTeneM, OOBSCHSS 3HAYEHUS OCHOBAHUS
CTENEHU U MOKa3aTelsl CTENEeHU, HaXOIUTh 3HAUYEHUsS CTEeleHel

Bua (a — mr000€ parroHaIbHOE YHCI0, N — HATypalbHOE
YHUCJI0) C OTIOPOM Ha CIIPABOYHYIO HH(POPMAITHIO.

ITonuMaTe CMBICJ 3aIHCH OOJBLINMX 4YHCEJ C IOMOIILIO

AeCAITUYHBIX Apoleil U creneHei yuciaa 10, npuMeHsITh UX B

peajibHbIX CHTYalMsIX.

IIpuMeHSATh TPU3HAKK JACITUMOCTH, PA3JIOKCHHUS HA MHOXKHUTEIIH
HATypaJIbHBIX YHCET.

PemaTh npocreiiiiue 3a1a4u Ha YaCTH, IIPOLICHTHI, TPOTIOPIIUH,
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Ha HaXOXJeHUe ApoOH (MPOIEHTA) OT BETUYUHBI U BETUYUHBI T10
e€ apobu (mporeHTy), Apodu (TIPOIEHTa), KOTOPBIA COCTABIISET
oiHa BenuuuHa oT aApyroil. IlpuBoauTh, pa3éuparts,
OLIEHMBATDH PA3JINYHbIC PEIICHHUS, 3allUCHU PEIIEHUH TEKCTOBBIX
3az1a4.

PacnozHaBaTh M 00BSACHATH, ONIUPASCH HA ONIPECIEHUS, IPSAMO
IPONOPLUOHANIbHBIE u 00paTHO MIPONOPIIMOHATIbHBIE
3aBUCUMOCTU MEXJYy BEIMUYMHAMU; MPUBOJAMTH MPUMePbI 3TUX
3aBUCUMOCTEH M3 peajbHOr0 MHUpPA, M3 JPYruX Yy4eOHBIX

IIPEMETOB.
Pemare mpocreiirie NpakTHKO-OPHEHTHUPOBAHHbIC 3a1a4H
HAa  aApoom, NPOLEHTHI, NpAMYI0 U o0paTHy10

MNPpONMOPUUOHAIBHOCTH, IPOMMIOPIMHA.

AJiredpanueckue
BBIPaKeHH A
(27 v)

bykBenHbIe BelpaxkeHus. [lepemennsbie. /JlonmycTuMble 3HaUYEHN
nepeMeHHbIX. DopMyIibl.

[IpeoOpazoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U IIpHUBe/IEHUE TIOJJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.
MHorousneHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOroujaeHoB.  DopMynbl  COKpallEHHOIO  YMHOEHHSL.
Pa3noxxeHne MHOro4J€HOB HA MHOKUTEIH.

OBaanerb Ha 0a30BOM YPOBHE anredpandecKou
TEPMHUHOJIOTUE WU CHUMBOJIMKOW, NMPHMEHATH €€ B Mpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

HaxoauTh 3HaueHHs OYKBEHHBIX BBIPAKEHHM NpHU 3aaHHBIX
3HaYEHUSIX OYKB; BBIMOJIHATH BHIYUCIECHUS IO (opMyIiam.
BbInoJHATHL 1peoOpa3oBaHUs 1EJIOTO BBIPAKEHHUS] B MHOTOWICH
MPUBEICHNEM MOJIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXEHHE OJHOWIEHA HAa MHOTOWIEH U
MHOTOYJIEHA Ha MHOTOWIEH, NPUMEHAATh (OpMyJbl KBajpara
CyMMBI M KBaJpaTa pa3HOCTH C OIOPOM Ha CIPABOYHYIO
uHpopMaIuio.

OcyliecTBIATH Pa3joKEHHE MHOTOWIEHOB HAa MHOXHUTEIU
myTéM BBIHECEHHMSI 32 CKOOKH OOIIEro MHOXUTENs, IPUMEHEHHS
dbopMynbl  pa3HOCTH  KBaApaTtoB, (GOpMYyd COKpaIIEHHOTO
YMHO>KEHUS C OMOPOl Ha CIIPaBOYHYIO WH(OPMAILIUIO.
I[IpumensiTh mnpeoOpa3oBaHHEe MHOTOWIECHOB [UIS PEIICHUS
pa3MYHBIX 3aJa4 W3 MAaTeMaTHK{, CMEXHBIX IMPEIMETOB, W3
peanbHOM NPAKTUKH.

3HAKOMHUTBCS C HCTOPHUEH Pa3BUTHS MATEMAaTHUKHU.
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YpaBHeHus1
U HEPaBEHCTBA
(20 v)

VYpaBHenue, IIpaBUIIa npeoOpa3oBaHUs
PAaBHOCHUIIBHOCTb YPaBHEHU.
JIuneliHOE ypaBHEHHE C OJHOU ITEPEMEHHOMN

YpaBHEHHS,

IIEPEMEHHOM, PEIICHUE JIMHENHBIX ypaBHEeHUN. Pemenne 3anau

C IOMOIIBIO YPaBHEHHUH.

Jlunetinoe ypasnenue ¢ 08YMs NEPEMEHHbLIMU U €20 2PAPUK.
Cucrema JIByX JIMHEWHBIX YpaBHEHUU C JABYMsI MIEPEMEHHBIMU.
Pemenne cucrem ypaBHeHUH CrocoOOM TIOJACTAHOBKUA U

CIIOCOOOM CJIOKEHUSL.

Pemate IMHEHHOE ypaBHEHHE C OJTHOM IIEPEMEHHOM, NIPUMEH s
NPaBUJIa [1EPEX0/1a OT UCXOJHOTO YPABHEHUS K PABHOCHIBHOMY
emy Oouee npoctoro Buja. [IpoBepsiTh, SBISIETCS 1M KOHKPETHOE
YHUCJI0 KOPHEM YpaBHEHHS.

IlopOupars mpuMepbl map 4YHCEN, SBISIOUIUMXCA PEIICHUEM
JIMHENHOI'O YPAaBHEHUS C ABYMsI IEPEMEHHBIMMU.

Crpouth B KOOPAWHATHOW IUIOCKOCTH TpaduK JHHEHHOTO
YpaBHEHHUS C JIByMSl NEPEMEHHbIMU (IIpU HEOOXOIUMOCTH C
MCIIOJIb30BAHUEM CMBICIIOBOM ONOpHI); MOJIb3YSACh TIpapUKOM,
NPUBOAUTH MPUMeEPbI PEIICHUS YPaBHEHHUS.

HaxoauThs pelmieHue CHUCTEMBI JBYX JIMHEMHBIX YpaBHEHUH C
JBYMs IEPEMEHHBIMU C OMOPOIl Ha aITOPUTM YueOHBIX NEHCTBUI.
CocTaBJiSITh U pemiaTh ypaBHEHHE WM CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, WHTEPHPETHUPOBATH B COOTBETCTBHUHM C
KOHTEKCTOM 3a/1a4yd TOJIYYCHHBI pE3yJapTaT C ONOpPOd Ha
BOIIPOCHBI ILJIaH.

Koopaunartsi
u rpadpukm.
D yHKUUHA
(24 a)

Koopnunara Toukn Ha mpsiMoi. YMCIOBBIE TPOMEXYTKH.
PaccTosinne Mexay IByMs TOUKaMH KOOPJIUHATHOW MPSIMOM
[IpsimoyrosbpHas cucTeMa KOOpauHaT Ha TIocKocTU. [Ipumepnl
rpadukoB, 3agaHHbIX hopMyaamu. UteHue rpaukoB peaabHbIX

3aBUCUMOCTEM.

[Tonsatue ¢ynkuuu. I'padux dynxkumm. CBoiicTBa (GYHKIUH.

Jluneitnas  ¢ynkums. Iloctpoenue rpaduxa

byukiuu. I'paduk ynknuu y = kX + b.

JIMHEHHON

HN3o00paxkath Ha KOOPJMHATHOM NPpAMOI TOYKH,
COOTBETCTBYIOLIME 33/JaHHBIM KOOpPJMHATaM, Jy4d, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh X HA aIreOpandyecKoM s3bIKe.
OTMeyaTh B KOOPIAMHATHOH MJIOCKOCTH TOYKH IO 33aHHBIM
KOOPJAMHATaM; CTPOUTHh TI'paUKH HECIOXKHBIX 3aBUCHMOCTEH,
3a7aHHBIX (QOPMYTaMH, B TOM YHCJIE C MOMOIIBIO ITH(PPOBBIX
1a00paTOPHIA.

I[IpumeHsATh, M3y4YaTh NPEMMYIIECTBA, WHTEPHPETHPOBATH
rpaduyeckuii criocod MpeACTaBICHUS M aHAN3a Pa3HOOOpa3HOH
KU3HEHHOI WHpOPMAIHH.

OcBauBaTth Ha 6a30BOM YpOBHE MOHATHE (PYHKIMH, OBJIaCBATH
(GYHKIIMOHATIBHON TEPMHUHOJIOTHEH.

Pacno3naBath nuHeitHyto QyHknuio Y = kx + b, omucwiBaTh
e€ CBOICTBa B 3aBHCUMOCTH OT 3HaueHuil kodddunnentos K u b
(Tpu HEOOXOAMMOCTH € OTIOPO Ha aJITOPHUTM MPABUIIA).
Crpours rpadpuku muHeriHOH QpyHkuny, Gyakmuny = kx + b
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Hcnoab3oBaTh HH(PPOBHIE pecypehl IS TOCTPOSHUS I'padHKOB
(byHKIUI 1 U3ydeHHs] X CBOKCTB.

IIpuBOUTH IPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B pEabHBIX
IIPOLIECCAX U SABJICHUSX.

IloBTOpEHUE
H 00001eHHE
(69

[loBTOpEHNE OCHOBHBIX MOHATUN U METOAOB Kypca / Kiacca,

0000111eHE 3HAHUH.

BbiOuparh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YUCEIl,
BBIYUCIICHUH, npeoOpa3oBaHUil  BBIPAKEHUH,  pelIeHus
ypaBHEHUH TTPU HEOOXOTUMOCTH C HAMPABIIAIONICH MOMOTIIBIO.
OcymecTBaAAATE CAMOKOHTPOJIb BBITNOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHHH, MpeoOpa3oBaHUi,
MTOCTPOECHUM.

PemiaTes npocreifme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA Ui DPEIICHHs 3a4ad U3 JIPYrux
IIPEMETOB.

Pemars mnpocreiilune TeKCTOBbIe 33]a4d, CPABHUBATD,
BbIOHPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 knacc (He meHee 102 y)

Ha3Banmue
pasnaeia (TeMbl)
Kypca (4uciio

OcHoOBHOE coiep:KaHue

OcHOBHBIE BUbI IEATEIbHOCTH 00y4al0IIUXCS

4acoB)
Yucaa n KBanpatHslit kKopeHb u3 uucina. [lonamue 06 uppayuonanrornom | @opMyJIMpoOBaTh onpeaeseHne KBaJpaTHOIO KOPHS W3 4McIa,
BBIYMCJICHHA. uucne. [lecamuunvie npuOIUICEHUS UPPAYUOHATILHBIX YUCEIL. apu(METHYECKOro KBaJPaTHOTO KOPHS IpU HEOOXOIUMOCTH C
KBaaparubie eticmeumenvuvie uucna. Cpasnenue delicmeumenbHbiX Yucel. |BU3yaJlbHON OIOPOH.

KOPHHU

ApupmeTrueckuil KBapaTHbIN KOPEHb.

HpI/IMeHHTb onepanruilo M3BJICYCHHUA KBAJAPATHOI'O KOpPpHA U3
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(1549) VYpaBHeHue Buja X° = a. YKCIIa, MCTOJIb3YH IPU HEOOXOIUMOCTU KAJbKYJIATOP.
CaoiicTBa apu(METHIECKIX KBaJIpaTHbBIX KOpHEU. |OneHMBaTh  KBaJpaTHbIE KOPHU LENbBIMU  UYUCIAMH U
[IpeoOpa3oBaHre  YUCIOBBIX  BBIPAKEHUH,  COJEPXKAIIMX | ACCATUUHBIMU JPOOSIMH.
KBa/IpaTHbIE KOPHH. CpaBHUBaTL M YNOPSA0YUMBATH  pAlMOHAIbHBIE U
MppalMOHAJIbHBIE YHUCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBAJIPATHBIX
KOpHEH Ipu HEOOXOIMMOCTH € HAIPABJIAIOLIEH TOMOIIBIO.
HccnenoBary ypaBHEHHE x2 = a, HaxXOAWTh TOYHBIE U
npubnmxEHHBIe KopHH ipr a > 0.
HccaenoBarb CBOMCTBA  KBAaAPATHBIX KOpPHEH, IPOBOISA
YHUCIIOBbIE 3KCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJbKYyJIsATOpa
(KOoMIIBIOTEDPA).
IlpumensaTs cBoiicTBa apuMeTHYECKHUX KOpHeH 14
npeodpPa30oBaAHUA BbIPAKEHUI.
BeinmotHATL mpocTeiiline MpeodpasoBaHUsl  BBIPAKECHU,
coepalux KBaJApaTHbIE KOPHU. BbeIpakaTb NepeMeHHbIE W3
TEOMETPUUECKUX U (PU3nUecKuX (GOpMYI MPU HEOOXOTUMOCTH C
OIOPOI Ha MPABUJIO.
BopIyucasaTh 3HAYEHHUS BBIPAKECHHUM, COAEPKAIIMX KBAaJIPATHBIE
KOPHH, UCIIOJIb3Ysl PU HEOOXOAUMOCTH KaIbKYJISATOP.
HUcnoab3oBarh B XOJE€ peLIEHUs 3a4a4 3JIEMEHTapHBIE
MPEJICTABICHUS, CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUYCHUSMU
BEJINYMH.
3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHS MATEeMaTHKH.
Yucaa u Crenens ¢ nensiM nokasareneMm. CTaHnapTHas 3anuch yuciaa. | PopMyJupoBaTh ONpeaeaeHHe CTEIIEHH C LIEJIbIM [T0Ka3aTeleM
BbIYMCJICHHSL. Pa3zMepbl 00BEKTOB OKPYKAIOIIETO MHpa (OT AEMEHTApHBIX | (IIPU HEOOXOIMMOCTH 110 BU3YaJIbHOM o1ope).
Crenennb YacTHUI] 10 KOCMHUYECKUX OOBEKTOB), JUIMTENLHOCTh IpolieccoB | [IpeacTaBiasiTh 3anmuch OOJIBIIMX U MAJIBIX YKCEN B CTAHIAPTHOM
C HeJIbIM B OKPY’KaroIlleM MHpE. Bujge. CpaBHHMBATBL uncla M BEIUYMHBI, 3allMCaHHBIE C
NoKa3areJjieMm CBOJiCTBa CTENIEHH C LIEJIBIM [TOKA3aTEIEM. UCI0JIb30BaHueM crenenu 10.
(7 9) Hcnonb3oBarh 3amMch 4YKMCEN B CTAaHJAPTHOM BHJIE JUIA

BBIPQXKEHUSI pa3MepoB OOBEKTOB, JIUTEIBHOCTH MPOIECCOB B
OKpYKaroIleM MUDE.
DopMyJIHPOBATh, 3aNUCLIBATL B CUMBOJINYECKOl ¢opme 1
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HWIIOCTPUPOBATL NpUMEpaMHu CBOICTBA CTEIICHU C OCJIbIM

nokasareieM (IIpM  HEOOXOJAMMOCTHM C  HCIOJIb30BAHUEM
BU3YaJIbHOW OTIOPBHI).
IIpumensiTe  cBoOMicTBa CTENeHM Uil  [PeoOpa3OBaHUS

BBIPDQKCHUM, COACpKAIIUX CTEINEHU C LEIbIM II0Ka3aTelleM C
UCIOJIb30BAHUEM  CIIPAaBOYHOM HH(popMauuu. BpINOJIHATH
AEHCTBUA C YHCIAMH, 3allMCaHHBIMM B CTaHAAPTHOM BHJIE
(YMHOXEHHE, [IeJICHHUE, BO3BEICHHE B CTEIICHB).

Aareopanuyeckne |KBanparHbeiii TpéxuieH. Pasnmoskenue kBagpaTHOro TpéxwieHa |Pacmo3HaBaTh — KBaJpaTHBIM — TPEXWIEH,  YCTaHaBIMBATh

BbIpaKeHMUSI. Ha MHOUTEIH. BO3MOJKHOCTB €0 Pa3IOKEeHHS Ha MHOKUTEITH.

KBagparubii PacknaapiBaTh Ha MHOMKMTEJNM KBAJIPATHBIA TPEXUIEH C

TPEXUJIeH HEOTPHIIATEIbHBIM JIUCKPUMUHAHTOM TPU HEOOXOTUMOCTH C

5w OTIOPO¥ Ha aJITOPUTM TpPaBHIIA.

Adaredopanuyeckue | AnreOpandeckas ApoOb. JlomycTUMbIe 3HaYEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanveckue BeipakeHus. Haxoaurh o6mactb

BbIpaKeHMUS. BXOJSLIUX B ainredpanyeckue BoipaxkeHus. OCHOBHOE CBOMCTBO | OTIpEAETICHUS pallMOHATIBHOTO BHIPAXKEHUS.

Adredpandeckasi | anredpanyeckoit apoou. CokpaiieHue qpooeil. BbINOJIHATL YKCIOBBIC MOJICTAHOBKA M BBIYMCJASATH 3HAUYCHUE

Apoob Crnoxenue, BBIYMTAHHUE, YMHOXKEHHUE u JeNieHre | ApoOu, B TOM YHCIIE C TIOMOIIBIO0 KaJbKYISATOPA.

(15 g) anrebpanueckux npobeil. I[IpeoOpazoBanue BbIpaxkeHUil, | POPMYJIHPOBATH OCHOBHOE CBOMCTBO areOpanveckoi qpoou u

coJiepKalux anredpandyeckue Ipoou. NPUMEHSATH €ro JJs npeoOpa3zoBaHus Apooeii.

BbinoJHATL JelicTBUSL C anreOpanvyeckuMu JApoOSIMH TpU
HEOOXOIUMOCTH C HampaBisoomed mnomouipio. Ilpumensars
npeoOpa3oBaHus BRIpAXKEHHUM Ui pelieHus 3ajady. BuipakaTb
nepemeHHbie u3 Qopmyn (PU3NYECKUX, TEOMETPUUYECKUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HpU HEOOXOJAUMOCTH C
HaIpaBJISOIIEH TOMOILIIO.

YpaBHeHnust KBanpatHoe ypaBHenue. HenonHoe kBagpaTHoe ypaBHeHue. | Pacmo3naBaTh KBaJpaTHbBIE YpaBHEHHUS.

U HEPaBEHCTBA. dopmyna KOpHEN KBaJpaTHOTO ypaBHEHHUs. Teopema Buema. |3anuchiBaTh (OpPMYJy KOpHEH KBaJpaTHOTO YpaBHEHWS,

KBaaparubie Pemenne ypaBHeHMi, cBOIAIMXCSA K KBagpaTHbIM. [IpocTeiimme | pemiath KBaJpaTHbIe YPaBHEHUs]I — TOJHBIE U HETOJHbIE (C

YPaBHeHHS IPOOHO-PalMOHAIBHBIE YPABHEHUS. MCIIOJIb30BaHNEM CIPABOYHON MHGPOPMAITIH).

(15 9) Pemenne TEKCTOBBIX 3ajgady € IOMOINBIO KBaApaTHbIX |[IpoBoauTh mpocTeiilime  MccaeI0BaHUsI  KBaJPaTHBIX
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YPaBHEHUH.

YPaBHEHUM.

Pemathy ypaBHeHuUs, CBOJSIINECS K KBAaJPAaTHBIM, C TOMOLIbIO
npeoOpa3oBaHUil U 3aMEHOM IEPEMEHHOI € OMOPOil Ha AITOPUTM
IpaBuUIIa.

Habnogate M aHaJIM3MpoOBaTh CBS3b MEXKIYy KOPHSIMU H
K03 PuIMEeHTaMH KBaJPaTHOTO YPaBHEHHUS.

IIpumenamo meopemy Buema on4 peuienus
3a0a4 (c ucnoab3o8aHuem oopasya).

Pemate TekcTOBBIe 3agaum  anreOpanyeckuM CIOCOOOM:
NEPEXOJIUTh OT CJIOBECHON (DOPMYIHMPOBKU YCIOBHS 3aJaud K
anredpandyeckol MOJAENU MyTEM COCTaBIIEHUS ypaBHEHHS (IpU
HEOOXOOUMOCTH C  HalpaBJSIIOIIEH MOMOIIbI0);  pelaTh
COCTAaBJIEHHO€ YpaBHEHUE; HHTEPIIPETUPOBAThH PE3yJIbTaT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSI aareOpsbl.

YpaBHeHust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMHU, €ro rpaduk,|Pacno3HaBaTh TUHEHHbIEC YpaBHEHHS C IBYMsI IEPEMEHHBIMU.
U HepaBeHCTBA. MIPUMEpPBI PELICHUS] YPABHEHUM B LEJIBIX YHCIIAX. Crpouthb rpaduKku JHMHEWHBIX YpaBHEHHI, B TOM 4HCIE
Cucrembl Pemenune cuctemM [aByX JUHEHHBIX YpaBHEHHUH C JBYMs|HCHOJb3ysl HU(pPoBbIe pecypebl (IpU HEOOXOAUMOCTH C
YPaBHEHUi MEePEeMEHHBIMU. [IpuMepbl pelieHUs CHUCTEM HEJIMHEHHBIX | OTIOPOM Ha aJrOpUTM Y4eOHBIX IEHCTBUI).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Paznuuare napajuienbHble M MEpeceKaromuecs MpsMble Mo UX
I'pagpuueckas  ummepnpemayus  ypasHenus ¢  08yMs|ypaBHEHUSIM.
nepeMeHHbIMU U CUCeEM YPAGHEHULL C 08YMsl NepeMeHHbLMU. Pematp cuctembl JABYX JIMHEHHBIX YypaBHEHUH C JIByMs
Pemienne TeKCTOBBIX 3a71au C MOMOIIBIO CUCTEM YPABHEHHI. MIEPEMEHHBIMU TIOJICTAHOBKOM U CII0KEHUEM.
Pematp npocreiiime CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUI
HE SIBISIETCS JIMHEHHBIM MPU HEOOXOIUMOCTH C HampaBIsIoLIei
MTOMOIIKIO.
Ilpueooumsv  cpaghuueckyro  unmepnpemayur)  peuieHus
YpaeHerus ¢ OSyM}l NEePEMEHHbIMU U cUcCmem prl8H€Hl/llZ C aGyMﬂ
nepemeHHbiMU.
Pemiath TeKkcTOBBIE 32/1a4H aNTeOpPAUYECKUM CIIOCOOOM.
YpaBHeHnust UucnoBble HEPaBEHCTBA U UX CBOMCTBA. D opMyIHPOBATH CBOliCcTBa YHUCIIOBBIX HEPaBEHCTB,

¥ HepaBeHCTBA.

HepagseHcTBO ¢ 01HOM IepeMeHHON. JIMHEeHbIe HEpaBEHCTBA C

HUJUTIOCTPUPOBATH UX HA KOOpIIHHB.THOﬁ Hp}IMOﬁ.
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HepaBencrBa OJIHOH mepeMeHHOW M ux peuieHue. CUCTEMbl JMHENWHBIX IIpuMeHATEH CBOICTBA HEPABEHCTB B XOJE PEILIECHUS 3aay.
(12 9) HEPABEHCTB C OJIHOW IEPEMEHHOM U UX PEUICHUE. Pemiars uHElHBIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300pakenue penieHns TMHEHHOTO0 HEPAaBEHCTBA M UX CHCTEM | M300pakaTh pelIeHNEe HEPABEHCTBA HA YHCIIOBOU TPSMOIA.
Ha YUCJIOBOM IIPSAMOM. Pemath cucteMbl JIMHEHHBIX HEPABEHCTB, U300paKaTh peIlIeHUE

CUCTEMBI HEPABEHCTB HA YMCJIOBOU MPSAMON IPU HEOOXOIMMOCTHU
C BU3YaJIbHOM OIOPOIA.

DyHKIUH. [lonste ¢ynknuu. O6nacTe ONpeneneHus U MHOXKECTBO Hcnonb3oBarth  (QYHKIMOHAIbHYIO  TEPMHHOJIOTHMI0O H

OcHoOBHBbIE 3HaueHni QyHkIuu. CriocoObl 3a1anust GyHKITHIA. CHMBOJIUKY.

NOHATHSA I'paduk pynkumu. CpoiictBa QyHKIMHU, UX OTOOpaxeHHe Ha | BulyMcaaTh 3HaYeHuss QyHKIUH, 3a1aHHBIX (popmymamu (Tipu

59) rpaduxke. HEOOXOUMOCTH HCIIOJIb30BAaTh KaJIbKYJIATODP); COCTABJIATH
TaldIMIbI 3HAYEeHUH QYyHKIUY.
Crpouth no Toukam rpapukmn GyHKIHA.
OnuceiBath cBOlicTBa (DYHKIIMM Ha OCHOBE €€ Irpaduyeckoro
MPEACTABJICHUS] TPH  HEOOXOJUMOCTH C  HAIMpaBIISAIONICH
ITOMOIIBIO.
Hcnoab3oBath  (QYHKIMOHAIbHYIO  TEPMHHOJOTHIO U
CHMBOJIHKY.
HccaenoBarp mnpuMepsl IpaduKoB, OTPaKAIOLUIMX peajbHbIE
npoueccsl U sBieHusA. IlpuBoaMTH NpHMeEpPbI IPOLECCOB U
SBJICHUH C 3aJaHHBIMHM CBOMCTBaMHU.
Hcnonp30BaTh KOMIBIOTEPHbIE NPOIPAMMBbI ISl TOCTPOCHHUS
rpauKoB QYHKIHMHA U U3y4eHUs UX CBOICTB

DyHKUUH. Urenue wu mnocrpoeHue rpadukoB ¢yHkuui. Ilpumeps! | HaxoanTs ¢ moMombio rpaguka QyHKIMK 3HAYCHUE OJTHOU U3

Yucnosbie rpaduKoB QYHKIHH, OTPasKAOLINX pealIbHbIE IPOLIECCHI. paccMaTpUBAaEMBbIX BEIMYUH 110 3HAYEHUIO APYrOU.

GyHkuun OyHKUIMH, ONMCHIBAIOIIUE  TPSMYIO u o0paTHyIO | B HECIOKHBIX CiIydasx BbIpaxaTbh (popMyJioii 3aBHCHMOCTH

(9 9) IPONOPLMOHANIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbosa. | Mexay BeTMUYMHAMU.

I'padux Gpyskuuny = X
Oy y = X%,y = x5,y = Vx, Y :";; epaghuueckoe
peuienue YypasHeHull u cucmem ypaeHeHuil.

OnuceiBaTh XapakTep HW3MEHEHMs OJHOW BEJIMYMHBI B
3aBUCUMOCTHU OT U3MEHEHHUs Ipyroi

Pacno3snaBatrs Buapl uzydaemblx ¢QyHknuil. Iloka3biBaTh
CXeMAaTHYEeCKH II0JIO)KCHUE Ha KOOPAWHATHOM IIJIOCKOCTH
rpadukoB QyHKIUH BUga: y = X2, y = X3,
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y = \/ X, Yy = k;

Hcnoab3oBaTh QYHKIHOHAIBHO-TPaGUYECKHE
NMpeACTABJIEHUS ISl PELICHUS U UCCIIEI0BAaHUs YPAaBHEHUH U
CHUCTEM YPaBHEHUM.

IIpumensite nugpoBbie pecypebl AT MOCTPOCHUS I'papuKOB
(GyHKIMH.

IToBTOpEHUE
H 00001eHHE
(69

[ToBTOpEHNE OCHOBHBIX TIOHATHH W METOJOB KypcoB 7 u 8

KJ1aCCOB, 0000IIIeHNE 3HAHUI.

I[IpuMeHATH cMOCOOBI CpaBHEHUS YHCEN, BBIYUCICHUH,
npeoOpa3oBaHUil BBIPAXKEHUM, pEIIEHUS] YpaBHEHUH.
OcymecTBaAATE CAMOKOHTPOJIb BBINOJHAECMBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUi,
MTOCTPOCHUM.

Pemate 3agaum M3 peanbHOW JKM3HM, TIPUMEHSATH
MaT€MaTHYECKHe 3HAHUS JUIS peHIeHUs 3a7ad M3 JIPYyrux
IIPEMETOB.

Pemars TekcTOBBIE 32/1a4U, CDAaBHUBATH, BHIOUPATH CIOCOOBI
peLIeHUs 3aJa4H.

9 knacc (He meHee 102 y)

Ha3Banmue
pa3naesa (TeMbl)
Kypca (4HcJ10

OcHoOBHOE coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAKOIIUXCH

4acoB)
Yucjaa n PanvonanbHble 4YuCna, uppayuoHaibHvle Yucia, KoHeuHvle u|Pa3BMBaTh TIpeACTaBJEHMsl O UYHCIAaX: OT MHOXECTBA
BBLIYNCJICHUS. beckoneynvle oecamuunble opoou. MHoowcecmeo | HATypaIbHBIX YUCEN JO MHOKECTBA JCHCTBUTEIBHBIX YHCEI.
JleficTBUTEbHBIE | Oelicmeumenvusvlx  uucen, Oelcmeumenvhvle yucia Kax|(O3HAKOMHTbCS c BO3MO>KHOCTBIO MPEJICTaBICHUS
qucaa beckoHeuHbvle decsimuunvle OpodU. B3aumno 0OHo3HAYHOE JNEHCTBUTENLHOTO YHCla Kak OECKOHEUHOW JeCATUYHOU Apoow,
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(9w

coomeemcmeue mMexHcoy MHOHCECMBOM OeUCMBUMENbHbIX YUCe]
U MHOJCECMBOM MOYEK KOOPOUHAMHOU NPAMOLI.

Cpasnenue  Oelicm8UMENbHLIX — YUcCel,  apu@memuyecKue
oeticmeusl ¢ 0eucmeumenbHbIMU YUCIamu.

[TpubmmkEHHOE 3HAYCHNE BETMYUHBI, TOYHOCTH TPUOJIMKEHUSI.
Oxpyriienne uyucen. [lpukuaka W OICHKA PE3yIbTaTOB
BBIUHCIICHUM.

NPUMEHATHh JICCATHUYHbIC NPUOIMKEHUS PALUOHATIBHBIX U
UPPALMOHATIBHBIX YHCE.

3anucvieams, CcpagHusambo u ynopaoouueamsp
Oeticmeumensvhvle YUcda.

BpinoiHATL, coyeTas YCTHbIE W THUCHBMEHHBIE TPUEMBI,
apupMeTryecKkre [efiCTBUS C palMOHAIbHBIMU YHCIIAMU;
HAXOAMTh 3HAYEHUS CTEIEHEN C UEIbIMU I[OKA3aTesIMU U
KOPHEH; BBIYMCJIATH 3HAYCHUS YUCIOBBIX BHIPAKECHHIA.
Honyunth mnpeacrabBjieHHe O 3HAYUMOCTH JICHCTBUTEIIbHBIX
YHCEJT B MPAKTUYECKOU AEATETbHOCTH YEJIOBEKA.
AHAIM3UPOBATHL M /1eJaTh BbIBOABI (I10CJEe COBMECTHOIO
aHAJIN3a) O TOYHOCTU MNPUOIMKEHHS NEHCTBUTEIHHOTO 4YHCIa
MIpU PENICHUH 3a/a4.

OKpyrisiTh JIeHCTBUTEIHHBIE YKCIIA, BBINOJHATH NMPHUKHIKY
pe3yabTara  BBIYMCICHHH, OHEHKY 3HAYCHWH  YHUCIOBBIX
BBIPAKECHUIA.

3HAKOMUTHCS C HICTOPUEH pa3BUTHA MAaTeMATHKU.

YpaBHeHus JIuneliHoe ypaBHeHuUe. Penienne ypaBHEHNUH, CBOIIIUXCS K OcBauBarh, 3allOMMHATL W NPHMEHATH TIpaduUecKue
U HepaBeHCTBA. JIMHEHHBIM. MeTOoAbl MPHU PELICHUH ypaBHEHUI, HEPaBEHCTB U HUX CUCTEM
YpaBHeHus KBanpatnoe ypaBHeHue. Pemienve ypaBHEHUH, CBOISIIMXCS |(MpU HEOOXOOUMOCTH C ONOPOMl HA aIrOpUTM  Y4EOHBIX
¢ OTHOM K KBaJpaTHbIM. bUKBa/ipaTHbIEC YpaBHEHMUSI. NneicTBUi).
nepeMeHHOMI Ilpumepvl  pewenus ypasHenuti mpemveu u uemeépmoti | PacnozHaBaTh Lebie U IpOOHBIC ypaBHEHHUSI.
(14 a) cmeneHetl pasznodiceHuem Ha MHONICUMETU. PemiaTte JiMHeliHbIe W KBaJApaTHbIe YPABHEHUsI, YPAaBHEHUS,
Pemenue npoOGHO-paliOHAIBHBIX YPABHEHUH. CBOJSIIMECS K HHM, THpocTeiue ApoOHO-pallMOHANBHBIC
Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM METOIOM. YpaBHEHUS.
IIpensiaraTh BO3MOHBIE CIIOCOOBI PEIICHHS TEKCTOBBIX 3aiad,
o0cy:kIaTb HMX M PpelaTh TEKCTOBbIE 33/laud  Pa3HbBIMU
crioco0amu.
3HAKOMHUTBCSI C HCTOPHEN Pa3BUTUSI MAaTEMATUKU
YpaBHeHnust JIuHeltHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U ero rpaduk. |OcBauBaTh M MPUMEHSATH IPUEMBI PEIICHUS CHCTEMBI JBYX

W HepaBeHCTBA.

Cucrema ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYM: NNICPCMCHHBIMU U

JIMHENHBIX ypaBHCHI/Iﬁ C IBYMs ICPEMCHHBIMU U CUCTEMbI IBYX
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CucreMbl

e€ peuleHue. PenieHue cucTteM IByX YpaBHEHHM, OJTHO W3

YpPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIISECTCS JIMHEHHBIM

YPaBHeHUil KOTOPBIX JINHENHOE, a APYrO€ — BTOPOM CTEIICHMU. (o BU3yanbHOU omope).
(14 g) I'paduueckast uHTEpIpeTaIys CUCTEMBI ypaBHEHUH ¢ IByMs | Mcmoab3oBaTh (DYyHKIIMOHAIGHO-TPA(QUUECKHE PEIACTaBICHUS
[IEPEMEHHbBIMHU. JUIS pellieHUsl M MCCJIeI0BAHUS YPAaBHEHUH U CUCTEM.
Pemenne TekcTOBBIX 3a7ja4 aJIreOpandeckumM CriocoOoM. AHaJIM3MPOBATH TEKCTHI 33/1a4, peliaTh UX alreOpanyecKum
CIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIUPOBKHU YCIOBUS
3a/1a4M K anredpandeckoi MoOJenu MyTéM COCTABJIEHUS CUCTEMBI
YpaBHEHUH; pemaTh COCTABICHHYH) CHUCTEMY YpPaBHEHM;
HHTEPNPeTHPOBATH PE3YJIbTAT.
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHS MaTEMaTUKU
YpaBHeHus UucnoBble HEPABEHCTBA U UX CBOICTBA. Yurath, 3anucbiBaTh, MNOHUMATbh, MHTEPNPETHPOBATH
U HepaBeHCTBA. JluHeiliHbIe HEPABEHCTBA C OJJHON NIEPEMEHHOM U UX pellleHue. |HEepPaBEHCTBA; UCIOIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBencrBa Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM NEPEMEHHOW M WX | BhIMOJIHATHL mpeoOpa3oBaHMsl HEPABEHCTB, MCMOJAbL30BATh s
(16 g) pelieHue. npeoOpa3oBaHUsI CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBagpaTHble HEPAaBEHCTBA U UX PELICHUE. Pacno3zHaBaTh nuHEHbIE U KBaJpaTHbIE HEPABEHCTBA.
I'padmueckass uHTepmperanusi HEpaBeHCTB M cucTeM |PemaTh  JMHCHHBIE HEpPaBEHCTBA, CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLIUX KBAJAPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKIAATh NOJTYyYCHHbIEC PEIICHUS.
N300paxaTth pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB HA
YUCJIOBOM MpPsMOM, 3alMMCBIBATh pEUICHUE C TMOMOUIBIO
CHUMBOJIOB.
Pemiath kBajpaTHbIE HEPaBEHCTBA, UCIOJB3Ys I'paduyeckue
MIPEICTABIICHMUS.
OcBauBaTh M NPHUMEHATHL HEPABEHCTBA IIPU PELICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE PAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIUM KBangpatuunas ¢ynkuus, eé rpagux u cpoiictBa. [lapaGona, | Pacmo3HaBaTh BUbI M3y4aeMbIX (YHKIUI; HILTIOCTPHPOBATH
(16 ) KOOpAMHATHI BEPUIMHBI 1apadoJIbl, 0Cb CHMMETPHUH Napaloibl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJIOXKCHUE HA KOOPIUHATHOM

CreneHHble QYHKIUH C HATYPAJIbHBIMH MOKA3aTeNsIMU 2 U 3, UX
rpaduKu U CBOWCTBA.

Ipadpuxu pynkumit:y =kx,y = kx + b,,y = axt,y = ax®,y
= \/ X, y =k

X

miockocTH rpadukoB ¢yHknuii Buga:y = kx,y = kx + b,y =

ax?, y = ax,

Yy = /X, Y = — B 3aBHCHMOCTH OT 3Ha4Ye€HUH KOO(PPUINEHTOR;
X

ONHCHIBATh UX CBOMCTBA.
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Pacno3naBaTh KBagpaTHUHYIO (QYHKIHIO IO hopmyIe.
IIpuBoANTH, mNpPUMepPbl KBAAPATHYHBIX 3aBUCUMOCTEH U3
peanbHOM )KU3HU, PU3UKHU, TEOMETPHUH.

BoisiBasiTh 1 000011aTh OCOOCHHOCTH Tpaduika KBaJApaTHIHON
bynxmuu y = ax®> + bx + C (mpu HEOOXOAMMOCTH C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CtpouTthb 1 M300paxkaTh cxeMaTH4YeCKHU rpauKu KBaJPATHYHBIX
(yHKImMii, 3aMaHEBIX GopMyTaMu Bugay = ax?,y = ax? + q, Y
=a(x + p)l, y = ax® + bx + ¢ (mpu HEOOXOAUMOCTH C
BHU3YyaJIbHOW OTIOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3yYEHHBIX QYHKUINN
JUIS UX TOCTPOEHMsS, B TOM YHCIE C THOMOIIbIO IHU(PPOBHIX
pecypcoB.

YuciaoBbie
MOCJIeA0BATEILHOC
™

(15 g)

TlousiTHe YHCIIOBOM IOCIIEIOBATEILHOCTH.

3amaHue TOCJIEI0BATEILHOCTH PEKYppeHTHOW (opmynolt u
dhopmyroit N-ro uieHa.

ApubdmMernueckas ¥ TeoMeTprudecKas mporpeccuu. @opmyisl N-
ro 4jieHa apuMETHYECKOW U TEOMETPHYECKOW IMPOTPECCHi,
CYMMBI IIEPBBIX N YJIEHOB.

Uszobpasicenue unenos apugmemuyeckol u 2eomMempuyecKol
npozpeccuti moYKamu Ha KOOpOUHAMHOU NIIOCKOCU.
Jlunetinwiil U SKCNOHEHYUANbHBLL POCH.

Cnooicnvie npoyenmai.

OcBauBaThb M NPUMEHSATh WHJICKCHbIE 0003HAYCHUS, CTPOUTH
peueBble BbICKA3bIBAHUS C MCIOJIH30BAHUEM TEPMUHOJIOTHH,
CBS3aHHOM C MOHSATUEM MOCIEI0BATENLHOCTH.

AHaau3upoBath GopMyIly N-ro 4ieHa MocaeA0BaTeIbHOCTH WIH

PEKYPPEHTHYIO bopmyny u BBIYHCJISATH YJICHBI
MOCIIEZIOBATEIbHOCTEH,  3aJaHHBIX  ATUMH  (QOpPMYIaMH.
YcranaBauBathb 3aKOHOMEPHOCTH B MOCTPOCHUU

IIOCJIEZIOBATEIILHOCTH, €CJIM BBIIMCAHBI IIEPBBIE HECKOJIBKO €€
YJICHOB.

Pacno3snaBate  apudMeTHUYECKYl0 M TI'€OMETPHYECKYIO
IPOTPECCUU MPU Pa3HBIX CIIOCOOAX 3alaHMsL.

Pemats 3amaun ¢ wucnosp3oBaHuEeM (GopMya N-ro uieHa
apu(MeTHYECKOM M TIeOMEeTpUYECKON Mporpeccuil, CymMmbl
HEPBbIX N YICHOB C ONOPOH HA CIPAaBOYHYIO HH(OPMALIHIO.
H306paofcamb yjieHbl  NOCAe008AMENbHOCIU  MOYKAMU — HA
KoopduHamHoﬁ niockocmu.

PaccmaTpuBaTh NpUMepbI NPOLECCOB U ABJIEHUH U3 pEaIbHON
KHU3HU, WUIIOCTPUPYIOUINE HW3MEHEHHEe B apu(pMeTHYeCKOU
IPOrPEeCCUH, B FTEOMETPUIECKOM MIPOTrpeccuu; uzobpasicams
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coomeemcmeyiowue 3a6UCUMOCMU 2PaPuyecKi.

Pemate mnpocreiimme 3aga4M, CBSA3aHHBIE C YHUCIOBBIMU
IOCJIEIOBATEIBHOCTSMU, B TOM 4YHUCJIE 33Ja4d M3 peaabHOM
JKU3HM € UCHOJb30BaHUMEM  IUQPPOBBIX  TEXHOJIOTHM
(27EKTPOHHBIX TaOIULL, FPAPUUECKOTO KAIbKYIATOPA U T.I1.).
Pewamp 3a0auu na cnodichvie npoyenmol, 6 MOM Yucie 3a0aiu
U3 peanbHOU NPAKmMuKu (C UCNOIb308aHUEM KATLKYIAMOPA).
3HAKOMMTBCS ¢ MCTOPUEH Pa3BUTHSA MAaTEMaTUKH.

IMoBTOpEHUE,
00001IEeHME,
CucremMmaTrusanus

1

3HAHUM

(18 v)

Yucia W BBIYMCIEHHs (3allMCh, CpPaBHEHWE, NEWCTBUSA C
NEWCTBUTEIFHBIMU YHCIIAMH, YWCIIOBAsl TpsiMasi; MPOIEHTEHI,
OTHOIIIEHWSI, TIPOTIOPITUH; OKPYTJICHUE, TPUOIMKEHNE, OTICHKA;
pelIeHre TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOOOM).

Aaredpanueckue BbIPa:KeHU s (mpeoOpa3zoBanue
anreOpanvecKux BhIPAKCHUM, TOTTYCTUMBIE 3HAYCHUS).
@DyHknun (MOCTPOCHHUE, CBOWCTBA W3YYCHHBIX (YHKIIHIA;
rpagu4ecKoe pereHne ypaBHEHHH U UX CHCTEM).

OnepupoBaTh TNOHATHAMHU. MHOXECTBO, IOJMHOXKECTBO,
omepary HajJl MHOXKECTBAMH; HCI0JIb30BaTh rpaduaeckoe
MIPEICTABJICHHE MHOYKECTB JJIsl OTUCAHUS PEeaTbHBIX MPOIIECCOB U
SIBJICHUH, TIPY PEIICHUH 3a/1a4 U3 IPYTrUX YICOHBIX TPEIMETOB.
AKTYyaJM3MpOBaTh TEPMHUHOJIOTHIO H OCHOBHBbIE JIeiicTBUS,
CBSI3aHHbIE C YMCJIAMM. HATYPAILHOE YHCIIO, TIPOCTOE U
COCTaBHOE YHCIA, JAEIMMOCTb HATypaJbHbIX YHCEJ, MPU3HAKH
JEIMMOCTH, 11eJI0€ YKCIIO0, MOAYJb YUCHa, OOBIKHOBEHHAs U
JecsiTuuHasi ApoOu, CTaHIAPTHBIN BUA YKCIIa, apUPMETHUECKUN
KBaJpaTHbIN KOPEHb.
BbINoJHATH JelicTBUS, CPABHUBATDH M YNIOPSA0YHBATH YUCIIA,
NPEJCTaBISITh YHUCIa Ha KOOPAWHATHOW MPSMOM, OKPYIJISTh
YyHClla; BBINOJHATHL MNPUKHAKY M OLEHKY pe3yibTara
BBIUMCIICHUH.
Pemath TekcToBbIE 32/1a4M apU(PMETHUYECKUM CIIOCOOOM.
Pemath npakTuyeckue 3a/1a4M, CoJIep>Kallne MPOIeHTHI, JOJIH,
YacTH, BBIPAXKAIOIINE 3aBUCUMOCTU: CKOPOCTh — BpeMs —
paccTosiHde, II€Ha — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMs — MPOU3BOAUTEIHHOCTH TPY/Ia.
Pa3boupartp peanbHble )KU3HEHHBIE CUTYalluH, (OPMYJINPOBATH
UX Ha S3bIKE MAaTeMaTHUK{, HAXOAUThb pEIICHUE, NPUMEHSS
MaTeMaTUYECKHUI anmnapar, HHTEPNPeTHPOBATh PE3YJIbTAT
OnepupoBaTh NOHATHUSIMM. CTEIIEHb C IIEJIBIM ITOKA3aTeleM,
apuMeTHuecKuil KBaJpaTHBI KOPEeHb, MHOTOYJICH,
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anredpandeckast 1poOb, TOKIAECTBO.

BbINOJIHATL OCHOBHBbIE JAEHCTBHUS: BBINOJHATH PACUETHI TI0
dbopmynam, mpeoOpa3oBBIBATH IIEJbIE, IPOOHO-pAIMOHATBHBIC
BBEIDAKECHUST W BBIPAKCHUS C KOPHSAMH, pPEaTU30BLIBATH
pa3ioKeHWe MHOro4jieHa Ha MHOMKWUTEIM, B TOM YHCIE C
UCIOJIb30BaHUuEM (OpMyNT pa3HOCTH KBaJpaTOB M KBaJpara
CYMMBI U Pa3HOCTH (C OMOPON Ha CIPaBOYHYIO MH(OpPMAIHIO);
HaXOJMUTh JIOMYCTHUMbIE 3HAUEHUS NEPEMEHHBIX HJs ApOOHO-
palMOHAIBHBIX BEIPAKEHUM, KOPHEH.

MopenupoBaTth ¢ NOMONIBIO (OPMYIT peajibHbIE MPOLECCHl U
SBJICHUS.

OnepupoBaTth NOHATHAMM: GYHKINA, TpaduK QyHKUIUU, HYIH
GyHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHusl, yObIBaHUS, HAMOOJIbIIIEe U HAUMEHbIIIee 3HAYCHUS
GyHKITUN.

AHaIU3UPOBATh, CPABHUBATH, 00CYKIaTh CBOHCTBA QYHKITUH,
CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHAMM. TMpsAMas MPOMNOPLUUOHAIBHOCTD,
obpaTHasi ~ NPONOPUMOHAIBHOCTh,  JIMHEWHas  QyHKUUSA,
KBaapaTtuyHas QpyHkmus, napadosa, runepoosa.

HUcnoab3oBath rpaguky 11 ONPEACIICHUS] CBOMCTB, IMPOIECCOB
U 3aBUCHUMOCTEH, U1 pelleHus 3afad W3 APYrux y4eOHBIX
PEeIMETOB U PEabHON >KU3HU, MOAEJIHPOBATH C IMOMOIIBIO
rpaduKOB peanbHbIE MPOIIECCHI U SBICHUSI.

Boipaxath ¢opMyJIaMH 3aBUCUMOCTU MEX/Ty BEJIMUYUHAMU.
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7 KIIACC

Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM KoauyecTBO yacoB DJIeKTPOHHbIE BocnuTareabHbIH
MpPOrpaMmabl (uudposbie) NOTEHIHAJT
o0pa3oBaTejibHbIE
pecypchl
Bcero KOHTpO HpaKTI/I -IPOsIBJIEHNE HHTEpeca K
TpolIomMy u HacTosaumeMy
JIbHbIC YeCKHue poccuiickoit MaTeMaTHKH,
paﬁOTl)I paﬁOTl)I HEHHOCTHbIM OTHOHJGHI/ICMV K
JOCTHXKCHUAM POCCHUMCKUX
MaTeMaTHKOB u poccuiickoi
MaTeMaTHYECKOM LIKOJIBI, K
Ywucna n BeruncieHns. PannonansHeIe 25 1 bu6mmoreka [IOK HCTIONb30BARMIO STHX TOCTHOKEHHIL
quclia https://m.edsoo.ru/7f415b90 Bq)ﬂpyr”x HAYKAX M TPUKIaHEIX
chepax;
AnreOpandeckre BhIpaKEHUS 27 1 bu6mmoreka [IOK - TOTOBHOCT K
BBITIOJTHEHUIO 00s13aHHOCTEH
https://m.edsoo.ru/7f415b90 FpANARMEA W peanMsammE  ero
YpaBHCHHS ¥ HEPaBEHCTBA 20 1 bubnuoreka [JOK f1pas, - mHpeacTaieHuemM 0
MATEMAaTUYCCKUX OCHOBax
https://m.edsoo.ru/7f415b90 (YHKIMOHMPOBAaHUS  Pa3iIUYHBIX
CTPYKTYp,  ABJEHMH,  IpoLEeLyp
Koopaunats! u rpaduku. OyHKIIIN 24 1 bu6moreka [IOK FPAANICKOTO oBmeeTEa
https://m.edso0.ru/7f415b90 | (sanpumep,  BeiGOpsL,  ompocer),
TOTOBHOCTh K 00CYXICHUIO
HOBTOpeHI/IC u O606IH€HI/IC 6 1 bubnmoreka HOK 3THYECKMX MPOOJIEM, CBSI3aHHBIX C

https://m.edsoo.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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IPAKTHIECKUM TIPHMEHEHUEM
JOCTIDKGHUH HAyKH, OCO3HaHHEM
Ba)KHOCTH MOpaJIbHO-3THIECKUX
IPHHIUIIOB B JeATEIPHOCTU
y4EHOTrO;

- YCTaHOBKAa Ha aKTHBHOE
ydJacTue B PEIICHHH IPAaKTHIECKUX

3a7a4 MaTEMaTHYECKONH
HaINpaBJICHHOCTH, OCO3HAHUEM
BaKHOCTH MaTeMaTH4ecKoro

00pa3oBaHUs HA MPOTSDKEHHU Beeil
JKH3HH ULt YCIEIIHOH
IpoeCCHOHANBHON  IeATEeNbHOCTH
u pa3BUTHEM HEOOXOAUMBIX
YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHEM WHIUBUyaIbHOH

w
(o))
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Tpa€KTOpUU 06pa3OBaHI/I$I n
JKM3HCHHBIX IIJJAaHOB C y‘IéTOM

JIMYHBIX UHTEPECOB u
O0LIECTBEHHBIX TOTPEOHOCTEH;
- OpHEHTaLMs B

JIESITEIbHOCTH  Ha  COBPEMEHHYIO
CHCTEMY HAay4YHbIX IPEICTaBIICHUIT
00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS YEJIOBEKA, MNPUPOMABI K
oO1ecTBa, IMOHUMaHHEM
MaTeMaTHYECKON HAyKH Kak CQepsbl
YeJI0BEYECKOM
9TanoB €€ pasBUTHI M 3HAYUMOCTH
TUIS pa3BUTUS LUBUJIA3AIMH,
OBJIAZICHUEM SI3BIKOM MaTEeMaTHKH K
MaTeMaTUYeCKOH KyJbTypoi Kak

JACATEIIBHOCTH,

CpeICTBOM MO3HAHUS MHpa,
OBJIaZICHUEM HPOCTEH MIUMH
HaBBIKAMH HCCIIEIOBATENbCKOM
JIeSITeIIbHOCTH;

- TOTOBHOCTH K JICHCTBUSM
B YCIIOBUSIX HEONPENENEHHOCTH,
MOBBIIIEHUIO YPOBHS cBOei
KOMITETEHTHOCTH yepes
MPaKTUYECKYI0 JAEATeNbHOCTh, B
TOM 4YHCJIE YMEHHE YYHUThCH Yy
JIpYrux Jojed, npuoOperats B
COBMECTHOH J1€ATEIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMITCTCHLIUU U3
OIIBITA APYTHX;

HEOOXOIUMOCTh B
(OPMHUPOBAaHMU HOBBIX 3HAHWM, B
TOM uuciae (GopMyaHpoBaTh HieH,
MOHSTHS, TUIIOTE3bI 00 00BEKTaX U
SBJICHUSAX, B TOM YHCIE paHee

HEU3BECTHBIX, 0CO3HABAaTh
neuIUTHl COOCTBEHHBIX 3HAHUH U
KOMIICTEHTHOCTEH,  IUIAHUPOBATH

CBOE Pa3BUTHE;
CIIOCOOHOCTh  OCO3HABATH

CTPECCOBYIO CHTYAIIHIO,
BOCIIPUHUMATh CTPECCOBYIO
CHUTYAaIMIO KaK BBI30B, TpeOyrommit
KOHTpMeEp, KOPPEKTHPOBATh
IpHHEMAaeMbIe pelIenust u
nefictBus,  QopmymmpoBaTh U

OLEHUBATL PUCKHU U IIOCIECACTBHUA,

w

~




(hOpMUPOBATH OIIBIT.

8 KUIIACC
DJIeKTPOHHbIE BocnurarejabHblit
(uudposbie) NOTEHIHAJ
KosnyecTBOo yacoB o0pa3zoBaTe/ibHbIE
HaumMmeHoBaHMe pa3/iesioB M TeEM ecypchl
Ne n/m P PeeyP
NPorpamMmbl
KOHTpO HpaKTI/I -IPOsIBJIEHNE HHTEpeca K
MPOIILIOMY u HacTOosIIIEMY
Bcero JIbHBIC YEeCKHe poccHitckoit MaTeMaTHKH,
paﬁOTbl paﬁOTbI IIEHHOCTHBIM OTHOLLICHI/IGMV K
JOCTUXKCHUIM pOCCl/Il/ICKl/lX
MaTeMaTHKOB u poccuiickoit
q K MaTeMaTHYeCKOM LIKOJIBI, K
1 Wciia v BelunciieHus. KBagpaTtHeie 15 bubnuotexa [JOK HCIOMB30BAHMIO STHX JOCTHIKCHHUIT
KOpHH https://m.edsoo.ru/7f417af8 Bq)ﬂpym" HayKax M TPUKIAHbIX
chepax;
9 Ywucaa u BerunciieHns. CTeneHb ¢ IEIIBIM 5 bu6moreka [IOK - rOTOBHOCT K
BBIIOJIHEHUIO 00s13aHHOCTEH
MoKasaTelieM https://m.edso0.ru/7f417af8 | | .xnamma u peamusamu ero
Aure6 ) 1pas, IIPEICTaBICHUEM o
PanICCKUC BbIPAKCHUA bub6morexa [IOK MAaTeMaTHYECKHX OCHOBax
N 1
KBanpaTHbiii TpEéxuiieH https://m.edso00.ru/7f417af8 | dynxumonnposanms  pasmirambix
CTPYKTYp,  ABJIEHMH, IpoLexyp
4 AnreOpanvecKkue BhIPaKEHUSI. 15 1 bubnuoreka [JOK IPAKIAHCKOrO obmecTsa
AnreGpanueckas 1po0hb https://m.edsoo.ru/7f417af8 S;:EBPEZA:T’; 32601)51(;6;;222;?5
VYpaBHeHus u HepaBeHCTBa. KBasipaTHbie bubnuoreka [JOK STHHCCKHX MPOGIeM, CBASAHHbIX C
5 15 1 IPAKTHIECKUM HpUMEHCHHEM
ypaBHEHUS https://m.eds00.ru/7f417af8 | nocrwxenmit mayxn, ocosmanmem
Ba>XHOCTH MOPAJIBHO-3TUYCCKUX
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 13 bubmmorexa [JOK DHHIMTOB B JCATENbHOCTH
YpaBHEHUN https://m.edsoo.ru/7f417af8 | yaeuoro;
- YCTaHOBKa Ha aKTUBHOC
7 ypaBHeHI/IH 1 HECpPABCHCTBA. 12 1 BubnuoTteka ]_[OK ydacTHe B PEIICHHH MPaKTUYEeCKHX
. 3aga4 MaTeMaTH4eCKO
Hepasencrtaa https://m.edso0.ru/7f417af8 | o orenmocrn,  ocosmarmen
8 OyHkuuu. OCHOBHbBIE IOHATHUS 5 bu6mmoreka [JOK BavKHoCTH MATEMATIHECKOTo
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https://m.edsoo.ru/7f417af8

9 Oynakiun. Yncnossie GyHKIHH

bubmunoreka LIOK
https://m.edsoo.ru/7f417af8

10 [ToBTOpeHue u 06001ICHNE

bubmuoreka IIOK
https://m.edsoo.ru/7f417af8

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME
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00pa3oBaHUs HA IPOTSDKCHHU BCEH
JKH3HH ULt yCIeIIHON
PO eCCHOHAIBHON  AESITENEHOCTH
u pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPOM ¥
IIOCTPOCHUEM UHIUBHIYaIbHOI
TPAaeKTOPUH o0pa3oBaHuUs "
JKU3HEHHBIX IJIAHOB C  y4ETOM
JIMYHBIX UHTEPECOB u
00IECTBEHHBIX TOTPEOHOCTEN;

- OpHEHTALHS B
JEATEIBHOCTH  HA  COBPEMEHHYIO
CHCTEMYy HAay4HBIX IPEICTaBICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI UYENOBEKa, IPUPOABI H
00111eCTBa, MOHUMaHHEM
MaTeMaTHYeCKOil HayKu Kak cdepsl
YeJI0BEYECKOM e TebHOCTH,
9TanoB €€ Pa3BUTHS U 3HAYMMOCTH
JIIsL paSBHTHﬂ IIUBUJIM3AHUH,
OBJIaJICHHEM SI3bIKOM MaTEeMaTHKU M
MaTeMaTUYEeCKOH KyJbTypol Kak

CPENCTBOM MO3HAHUS MHpa,
OBJIaJICHHEM MPOCTEHIIUMH
HaBBIKAMHU HCCIIE/10BATENIBCKOM
JIeATENIbHOCTH;

- TOTOBHOCTb K JICHCTBUSAM
B YCJIOBHMSAX HEONpPECIEHHOCTH,
MOBBIIICHUIO YPOBHS cBoeH
KOMITETEHTHOCTH yepes
MPaKTUYECKYI0 JACATEIbHOCTh, B
TOM 4YHCJIE€ YMEHHE YYUThCA Yy
IpYrux Jojei, npuolOperatb B
COBMECTHOH JEATECIbHOCTH HOBBIE
3HAHUS, HABBIKA U KOMIIETCHIIUU U3
OIIBITA IPYTHUX;

HEOOXOIUMOCTh B
(OpPMUPOBAaHMM HOBBIX 3HAHWM, B
TOM uuciae (HOpMyIHpOBaTh HIEH,
[TOHSATHS, TUIIOTE3BI 00 00BEKTaxX U
SBJICHUSAX, B TOM YHCIE paHee

HEMU3BECTHBIX, 0CO3HABAaTh
neUIUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH,  IUIAHUPOBATH

CBOE Pa3BUTHE;
CIIOCOOHOCTh  OCO3HABAThH
CTPECCOBYIO CHTYaIHIO,

w

O
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BOCIIPUHUMATH
KOHTpPMeED,

IIPUHUMAEMble peLieHus
neiictBus,  (HOPMYIHPOBATH

(hopMUpPOBATH OIBIT.

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Kontpoabubie | IlpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypchl
1 Uwucna u BerancieHus. J[eicTBUTEIbHBIC 9 bubmuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoreka [IOK
OJIHOM TIEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bubnuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 v .H 16 1
paBHEHMS U HepaBeHCTBA. HepaBeHcTBa htts://m.edso0.ru/7f419d08
bubmuoreka [JOK
5 o 16 1
YK https://m.edso0.ru/7f419d08
6 YucnoBbie MOCIIEI0BATEILHOCTH 15 1 bubmorexa HOK
https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 18 1 bu6mmoreka [JOK

3HAHUH

https://m.edsoo.ru/7f419d08

40

CTPECCOBYIO
CHTYaIlMI0 KaK BBI30B, TPEOYIOIHIt
KOPPEKTHPOBATh

OLCHUBATh PUCKHU U IIOCJICACTBHUA,
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OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0
INOYPOYHOE IINIAHUPOBAHUE
7 KIIACC
Ne /it | Tema ypoka Koan | BocnurareabHbIH JIeKTPOHHBbIE HU(PPOBLIE
YeCcTBO | MOTeHIUAJ o0pa3oBaTeJIbHbIE
4acos pecypchbl
I'nasa 1 -nposiBjieHue uHTepeca bubmmuoreka [IOK
Yucsa, BbIpazkeHHsl, TOKIECTBA, K IPOLLIOMY u
ypaBHeHMUS HACTOSIIIEMY
1 PanvoHanbHbIE YuCIa 1 poccuicKo#
2 UucnoBbie BbIPAKEHUS 1 MATEMATHIN,
LIEHHOCTHBIM
3 UucnoBble BbIPAKEHUS 1 OTHOLICHIEM K
4 UucnoBbie BbIPAKEHUS 1 JTOCTIIKEHHSAM
5 BripaxkeHus ¢ mepeMeHHBIMU 1 POCCHUICKHX https://m.edsoo.ru/7f41feec
6 BrIpaxkenust ¢ mepeMeHHBIMU 1 MaTer‘THKE’B 1
7 CpaBHeHUE 3HAUEHUI BbIpaKEHUN 1 pocchucKon .
MaTeMaTH4eCKON
8 CpaBHeHUE 3HAUEHUI BbIpaKEHUN 1
IIKOJIBI, K
9 CBoiicTBa nelCTBUI HAJ YUCIAMU 1 HCIONB30BAHNIO  STHX
10 CBoiicTBa JelCTBUI HAJ YUCIAMU 1 JOCTHKEHUM B JPYTUX
11 Toncz[ecmau. ToxnecTBeHHBIE TPE0OpPa30OBAHUS 1 HaYKaX- 1 TIPUKIIaAHBIX https://m.edsoo.ru/7f41fafa
BBIPAXKECHU U cepax;
- TOTOBHOCTh K
12 Toncz[eCTBau. ToxnecTBeHHBIE TPE0OpPa3OBAHMS 1 EITTOMHEIIIO https://m.eds0o.ru/7f41fd70
BbIpXKEHU
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Kontponbsnas padora Nel o teme: "Yucna,

13 BBIPAJKEHUS, TOXK/IECTBA, YypaBHEHUS " 1
14 VYpaBHEHUS U €r0 KOPHU 1
15 JIuneliHOe ypaBHEHHE C OJTHON MTEPEMEHHOM 1
16 JIuneliHOe ypaBHEHHE C OJTHON MTEPEMEHHOM 1
17 Pemenue 3a1au ¢ TOMOIIBIO YpaBHCHHM 1
18 Pemienne 3amau ¢ moMoOIIbIO0 ypaBHEHUM 1
19 Pemienne 3amau ¢ moMoIIbI0 ypaBHEHUM 1
20 DopMyJIbl 1
21 KonTtponbshas pabora Ne2 o teme: "Yucna, 1

BBIPQKEHUS, TOKCCTBA, YPABHCHHS "

I'naBa 2

DOyHKUUHA
22 UucnoBbie MPOMEKYTKH 1
23 Urto Takoe GhyHKIHA 1
24 Brruncnenue 3nauenuii pyHkuu mo popmysne 1
25 Brruncnenue 3nauenuii pyHkuu mo popmyse 1
26 I'paduk pyHKIIHMA 1
27 [TpsiMast IpoOMOPIIMOHATBHOCTD U €€ rpaduK 1
28 [TpsiMast mpoMOPIIMOHATBLHOCTD U €€ rpaduK 1
29 Jlunetinas ¢pyHKIus 1 € rpaduk 1
30 Jlunetinas ¢pyHKIus 1 € rpaduk 1
31 Jluneiinas ¢pyHkmus u e€ rpadux 1

00s13aHHOCTEH
rpakJIaHuHA U
peanuzaluu ero Ipas,
npeAcTaBIeHUEM 0
MaTEeMaTHYECKUX
OCHOBax
(GYHKIIMOHUPOBAHUS
Pa3IUYHBIX  CTPYKTYD,
SIBJICHUH, npouenyp
I'PaXKIaHCKOTO
obmecTBa (Hampumep,
BBIOODHI, OTIPOCHI),
TOTOBHOCTD K
00CYXKIEHUTO
ATUYECKUX  TPOOJIeM,
CBSI3aHHBIX c
MPaKTUYECKUM
IPUMEHCHHEM
JTOCTIDKEHUN HayKH,

OCO3HAHMEM BaXHOCTH
MOPaJbHO-3TUYECKUX
MIPUHLIUIIOB B
JEATETbHOCTHA YYEHOTO;

YCTaHOBKa Ha
AKTUBHOE Yy4aCTHE B
pemeHun

https://m.edso0.ru/7f420482

https://m.edso0.ru/7f420482

https://m.edsoo0.ru/7f42064e

https://m.edsoo.ru/7f420806

https://m.edsoo.ru/7f4209a0

https://m.edso00.ru/7f421044

bu6anorexa IIOK

https://m.edsoo.ru/7f41de76

https://m.edsoo.ru/7f41ef06

https://m.edsoo.ru/7f41dff2

https://m.edsoo.ru/7f41f078

https://m.edsoo.ru/7f41f1fe

https://m.edsoo0.ru/7f427282

https://m.edsoo0.ru/7f427412

https://m.edsoo.ru/7f426d1le
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32 JIuneitnas pyHKUMS U €€ rpaduk 1
33 KonTtponbsHas padora Ne3 no teme: 1
"®yHkuun'"
I'naBa 3
CreneHb ¢ HATYpPaJIbHBIM MOKA3aTeEJIEM
34 OrnpeneneHue CTENeHN ¢ HaTypaabHbIM 1
IToKasaTelIeM
35 VYMHOXKEHHUE U ACTICHUE CTCIICHEH
36 VMHOXEHHUE U JIEJICHUE CTEEHEN
37 Bo3BeieHue B CTETICHh MPOU3BEICHUS 1
CTENeHn
38 Bo3Benenne B cTeneHb NpOU3BEACHUS U 1
CTETICHU
39 OHOYICH U €T0 CTaHJAPTHBIN BUT 1
40 VYMHOKXEHNE OTHOWICHOB. 1
41 Bo3Benenue oqHouwIeHa B CTENEHD 1
42 ®dyuxuun Y = X2 1y = X3 1 ux rpaduKu 1
43 dyuxun Y = X2 1y = X3 1 ux rpaduKu 1
m Kontponsnas pabora Ned4 o teme: " CteneHn 1
C HATypaJibHbIM MOKa3aresem "
I'naBa 4
MHoro4jieHbl
45 MHOTOWIEH 1 €r0 CTaHIapPTHBINA BU/T 1

MPAKTHICCKUX
MaTEMATUYECKOU
HAIPABJICHHOCTH,
OCO3HAaHHEM BaXHOCTHU
MaTEMaTHIECKOTO
o0pa3oBaHUs Ha
IPOTSHKEHUH BCel
KU3HHU IS YCIICIITHOM
npodeccuoHaIbHON
NEeATEITbHOCTH U
pa3BUTHEM
HEOOXOJIUMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPOM

3aaa4d

U MIOCTPOCHUEM
VH/IMBHTYaJIbHOM
TPaeKTOPHUHU
o0pa3oBaHUs U

JKU3HCHHBIX TUIAHOB C
YYETOM
UHTEPECOB u
00IIIeCTBEHHBIX
OTpeOHOCTEH;

- OpHUEHTalus B
JEATEIbHOCTH Ha
COBPEMEHHYIO CHCTEMY
HAYYHBIX

JIMYHbBIX

https://m.edsoo0.ru/7f41f50a

https://m.edsoo.ru/7f4211de

https://m.edso00.ru/7f421382

https://m.edsoo0.ru/7f42154e

https://m.edsoo0.ru/7f4218be

https://m.edsoo.ru/7f421382

https://m.edsoo.ru/7f42154e

https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f41ea24

bu6anorexa [JOK

https://m.edsoo.ru/7f42276e
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46 CioxeHue U BRIYUTaHHE MHOTOYWICHOB 1
47 Ci1o’keHue U BRIYUTAaHHUE MHOTOYWIECHOB 1
48 Ci1o’keHue U BRIYUTaHHUE MHOTOYWIECHOB 1
49 VYMHOKEHHE OJHOYWICHA Ha MHOTOWIEH 1
50 VMHOXK€EHNE OJHOWIEHA HA MHOTOWIEH 1
51 VYMHOXK€EHNE OJTHOWIEHA HA MHOTOWIEH 1
52 BriHecenue 00111ero MHOKHUTENS 32 CKOOKH 1
53 BriHecenue 00111ero MHOKHUTENS 32 CKOOKHA 1
54 BriHecenue 00111ero MHOKHUTENS 32 CKOOKH 1
55 Kontponbnas pabota Ne5 o teme: 1
"MHorouyieHs!"
56 VMHOKEeHHE MHOTOWIEHA Ha MHOT'OYWICH 1
57 VMHOXEHHEe MHOrOWIeHa Ha MHOTOYJICH 1
58 VYMHOKEHHE MHOTO4YJICHA Ha MHOT'OWICH 1
59 Pa3nosxenne MHOro4jaeHa Ha MHOKHUTEIIN 1
CIIocoOOM TPYIITUPOBKU
60 Pa3nosxenne MHOro4jaeHa Ha MHOKHUTEIIN 1
CIIOCOOOM TPYIITUPOBKH
61 Pa3nosxenne MHOro4jaeHa Ha MHOKHUTEIIN 1
CIIOCOOOM TPYIITUPOBKH
62 Kontponbhnas padota Neb no teme: 1
"MHuorouieHs!"
I'nmaBa 5

IpeICTaBICHUN 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BUTHS YyeJloBeKa,
OpUpoAbl M 00IecTBa,
IOHUMaHUEM
MaTEeMaTUYEeCKON HayKu
KaK cepsl
YEJI0BEYECKON

ACATCIIBHOCTH, JTallOB

e€ pa3BUTUS 151
3HAYUMOCTH TSI
pa3BUTHSA
UUBUJIN3AIMH,
OBJIAJICHUEM  SI3BIKOM
MaTEMaTUKHU 151
MaTEMaTUYECKOU
KYJIbTYPOH KakK
CpPEIICTBOM  IIO3HAHUSA
MHpa, OBJIaJICHUEM
MPOCTEUIIUMU
HaBbIKAMU
HCCJIEIOBATEIBbCKOU
JIeSITeIIbHOCTH;

- TOTOBHOCTb K
I[GflCTBPI?IM B YCIOBHAX

https://m.edso00.ru/7f422930

https://m.edsoo.ru/7f422af2

https://m.edsoo.ru/7f422cc8

https://m.edsoo.ru/7f422fca

https://m.edso0.ru/7f423182
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®opMyJIbl COKPALIEHHOT0 YMHOKEHHU S

63 Bo3Benenue B kBajpaT U B KyO CyMMBI U
Pa3HOCTU IBYX BBIPAKECHUU

64 Bo3Benenue B kBajpaT v B KyO CyMMBI U
Pa3HOCTU IBYX BBIPAKECHUU

65 Bo3Beaenue B kBajpaT v B KyO CyMMBI U
Pa3HOCTH JIBYX BbIPAKEHUN
PaznoxeHne Ha MHOKUTENHN C ITOMOIIbIO

66 dbopMyI KBaJpaTa CyMMBI U KBajipaTa
pa3HOCTH
Paznoxenne Ha MHOXKUTEIHN C TIOMOIIBIO

67 dbopMyI KBaJpaTa CyMMBI M KBajJipaTa
pa3HOCTH

68 YMHOXKEHHE pa3HOCTH ABYX BBIPAKEHHI HA UX
CyMMy

69 YMHOKEHNE Pa3HOCTH IBYX BBIPAXKEHUM HA UX
CyMMy

20 Pa3ioxxeHue pasHOCTH KBaApaToOB Ha
MHOKHUTEIN

71 Pa3yioxxeHne Ha MHOKUTEIN CYMMBI U
pa3HOCTH KyOOB

79 Pa3yioxxeHne Ha MHOKUTEIN CYMMBI U
pa3HoCTH KyOOB

73 Kontponbnas padota Ne7 o teme: "®@opmyiibl

HEONPEAECIEHHOCTH,

YPOBHSA
CBOE€H KOMIICTCHTHOCTH
yepe3  NpaKkTHUYECKYIO
JIeATEIIbHOCTh, B TOM

ITOBBIIIICHU IO

qUCJIC YMCHUC YUYUTHCA

y  pyrux  JIOJEH,
npuoopeTaThb B
COBMECTHOM

NEATEIbBHOCTH  HOBBIE

HaBLIKH U
KOMIIETEHI[UN U3 OIbITa
JIPYTUX;

HEOOXOJIMMOCTh B
dbopMUpPOBaHUN HOBBIX
3HAHUW, B TOM 4YHCIIC
dbopMyTUpoBaTh UJCH,
IIOHATHSA, THUIOTE3bI 00
00BEKTaX U SIBICHUAX,
B TOM 4YHCJIE paHee
HCH3BECTHEHIX,
OCO3HaBaTh Je(HUIUTHI
COOCTBEHHBIX 3HAHHMH H
KOMIIETCHTHOCTEH,
IJIAHUPOBATH CBOE
pa3BUTHE;

3HAHUS,

45




COKPALIEHHOTO YMHOXEHHUS"

72 [IpeobpazoBaHue 11€I0T0 BHIPAKEHUS B
MHOTOWJICH

75 [IpeobpazoBaHue 11€I0T0 BHIPAKEHUS B
MHOTOWJICH

76 [IpeoGpazoBaHue LEIOTO BHIPAXKEHUS B
MHOTOWJICH

7 [IpumeHneHue pa3auYHBIX CIIOCOOOB ISt
Pa3JIOKEHUsI HA MHOXUTEIH

78 [IpumMeHeHue pa3IuYHBIX CIIOCOOO0B IS
Pa3JIOKEHUsI HA MHOXUTEIH

79 [IpumeneHune pa3auuHbIX CIOcO00B IS
Pa3NIOKEHU HA MHOXKHUTEIIH

80 Kontponbnas padota Ne§ 1o Teme:
"[IpeobpazoBaHue MENIBIX BhIpAKCHUH"
I'naBa 6
Cucrembl JIMHEHHBIX YPaBHEHUI

81 JIuHeliHOEe ypaBHEHUE C IByMS IEPEMEHHBIMU

82 ['paduk nuHEHHOTO YpaBHEHUS C IBYMS
IIEPEMEHHBIMHU

83 ['paduix nuHEHHOTO YpaBHEHUS C IBYMS
[IEPEMEHHBIMU

84 CucTembl JIMHEHBIX YPaBHEHU C ABYMS

MNEPCMCHHBIMHA

CIIOCOOHOCTD
0CO3HaBaTh
CTPECCOBYIO CHUTYAIIHIO,
BOCIIPUHHMATh
CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYOMUN
KOHTpPMED,

KOPPEKTUPOBATH
IPUHUMAEMBbIC
pelieHusT U JIeUCTBUS,
dbopmynpoBaTh U
OIICHWBAaTh PHUCKH W
HOCJIEICTBHS,

(dbopMHUPOBATH OTIBIT.

bu6anorexa [JOK
https://m.edsoo0.ru/7f427c¢32

bu6anorexa [JOK
https://m.edsoo.ru/7f427e8a

op
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CucTembl JINHEMHBIX YPABHEHUH C ABYMS

bu6anorexa [JOK
https://m.edsoo.ru/7f42836¢

bu6anorexa [JOK
https://m.edsoo.ru/7f4284de

bu6anorexa [JOK
https://m.edsoo.ru/7f42865a

bu6anorexa IIOK
https://m.edsoo.ru/7f4287d6

https://m.edsoo.ru/7f421044

bu6anorexa [JOK

https://m.edsoo.ru/7f429c6c

85
MepEeMEHHBIMU
86 Cnoco0 moicTaHOBKH
87 Cnoco0 moicTaHOBKH
Cnoco0 moicTaHOBKH
88
Cnoco0 cltoxeHus 1
89
Crioco0 cltokeHus 1
90
91 Crioco0 cltokeHus
92 Penienue 3amad ¢ MOMOIIBIO CUCTEM
ypaBHECHUH
93 Crioco0 cltokeHus
94 Crioco0 cltokeHus
95 KonTtponbsnas padora Ne9 no treme: "Cuctemsl
JUHEWHBIX YpaBHEHMIT"
IToBTOpEHUe
96 [ToBTOpEHNE OCHOBHBIX MOHATUA U METOJOB 1
Kypca 7 kiacca, 000011eHre 3HaHU !
97 [ToBTOpEHNE OCHOBHBIX NOHATUHA U METOJIOB 1
Kypca 7 kiacca, 000011eHre 3HaHUI
98 [ToBTOpEHNE OCHOBHBIX NOHATUHA U METOJIOB 1

Kypca 7 kjacca, 000011eHne 3HaHUI
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99 [ToBTOpEHNE OCHOBHBIX OHATUHU U vMeTOL[OB 1 https://m.edsoo.ru/7f42a27a
Kypca 7 kiacca, 000011eHne 3HaHU
100 Wrorosas koHTposibHast pabota Nel( 1
101 [ToBTOpEHNE OCHOBHBIX OHATUHU U VMeTOJJOB 1 https://m.eds0o.ru/7f42a900
Kypca 7 kiacca, 000011eHne 3HaHU!
102 [ToBTOpEHNE OCHOBHBIX TTOHITHH U j\/IeTOI[OB 1 httos://m.edsoo.ru/7f42a900
Kypca 7 kiacca, 00001eHne 3HaHU!
OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 102
8 KUIIACC
Ne Tema ypoka Konn | BocnurarteabHblil | DjeKTpOHHBbIe nM(poBbIe
n/n YeCcTBO | MOTEHIUAJ o0pa3oBaTeJIbHbIE
4acoB pecypchbl
I'naBa 1 -IPOSIBJICHUE bubnuoreka [JOK
PanuonajibHbie 1poou UHTEepeca
1. | Cucrtembl IMHEHHBIX YPaBHEHUH C IBYMSs 1 IPOIILJIOMY https://m.edsoo.ru/7f430382
epeMEHHBIMH HACTOSIIEMY
2. | Cnoco6 noacTaHoBKHU 1 poccuiickoii https://m.edsoo.ru/7f4308e6
3. | Crioco6 cioxkeHus 1 MaTCMaTHKH, https://m.edsoo.ru/7f430a8a
[IEHHOCTHBIM
4, | PanimoHa/IbHBIC BBIPAKCHHUS. PGHIGHI/IG 3a/1ay 1 OTHOIICHIEM https://m.edsoo.ru/7f43128c
MTOMOIIBIO CHCTEM YPaBHEHUHN OCTHKEHHAM
5. | OcHoBHOEe cBOMCTBO ApoOu. CokparieHue apodeir | 1 POCCHICKHX https://m.edsoo.ru/7f4315c0
6. | CnoxxeHue W BEIYMTaHUE Ipo0Oei ¢ ouHAKOBBIMU | 1 MaTeMaTHKOB https://m.edsoo.ru/7f4318c2
3HaMEHATEIIMHU POCCUICKOU
7. | CnoxeHue W BEIYMTaHUE Ipo0Oei ¢ ouHaKoBRIMU | 1 MaTEMaTUYECKON https://m.edsoo.ru/7f431a20

3HaMCHATCIXIMH
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8. | CnoxeHue u BhIUUTAaHUE JpOOEH C pa3HbIMU 1
3HAMCHATEIISIMH
9. | CnoxeHue u BeIUMTAaHUE JpOOEH C pa3HbIMU 1
3HAMCHATEIISIMH
10. | KontponsHas padota Nel no teme 1
"PanimonanibHbIe 1pooH"
11. | YMHOXeHue npooei. 1
12. | Bo3Benenue apobeit B CTeNeHb 1
13. | Henenue npobeii 1
14. | enenue apobeii 1
15. | [Ipeobpa3oBaHue pallMOHAIBHBIX BBIPAKECHUN 1
16. | Ilpeobpa3oBaHue pallMOHATBHBIX BhIPAKEHUN 1
17. | ©®ynkaus Y =k/x u e€ rpadux 1
18. | KontponbHas padota No2 mo teme 1
"PanmmonanpHbIC TpoOH"
I'naga 2
KBaaparHbie KOpHHU
19. | [leficTBUTEIIbHBIC YHCIIA 1
20. | KBampaTHbie KOpHHU. 1
21. | ApudmeTndeckuii KBaApaTHBIN KOPEHb 1
22. | YpaBHeHue X = a 1
23. | YpasHenue X = a 1

IIKOJIBI, K
UCII0JIb30BaHUIO
ATUX JAOCTHMKEHUMU B
JIpYrux HayKax H
MPUKJIIATHBIX
chepax;

- TOTOBHOCTh K
BBHITIOJTHEHUIO
00s13aHHOCTEH
rpakJIaHHA u
peanuzaiuu ero
npas,
NpEICTaBICHUEM O
MaTEeMaTUYECKUX
OCHOBaX
GyHKIMOHUPOBAHUS
Pa3TUYHBIX
CTPYKTYD, SIBIICHUU,
Ipouenyp
TPaKIaHCKOTO
oO1mecTBa
(Hanpumep,
BBIOOPBI, OTPOCHI),
TOTOBHOCTh K
00CYXJICHUIO
ATUYECKHUX

https://m.edsoo0.ru/7f43128c

https://m.edsoo.ru/7f4315c0

https://m.edsoo.ru/7f431d36

https://m.edso0.ru/7f43128c

https://m.edsoo.ru/7f4315c0

https://m.edso00.ru/7f4318c2

https://m.edso0.ru/7f431a20

https://m.edso0.ru/7f43128c

https://m.edsoo.ru/7f4315c0

bubnuoreka [IOK

https://m.edsoo.ru/7f42d452

https://m.edsoo.ru/7f42eaaa
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24. | HaxoxneHue npuOIuKEHHBIX 3HAUCHUM 1
KBaJIPATHOTO KOPHS
25. OyHKIMA Y = ﬁ 1
26. | KBagpaTHblil KOpeHb U3 POU3BENCHUS U IpoOU 1
27. | KBampaTHblil KOpEHb U3 CTEIIEHU 1
28. | KontponbHas padota Ne3 mo teme 1
"KBaaparHbie KopHH"
29. | BeiHeceHMe MHOXKHUTENS 32 3HAK KOPHS 1
30. | BHeceHre MHOXUTEINS MOJ] 3HAK KOPHS 1
31. | IlpeoGpa3zoBaHue BhIpaKEHUH, COACPIKAIIUX 1
KBaJ[paTHbIC KOPHU
32. | IlpeoOGpa3zoBaHue BhIpaXKEHUH, COACPIKAIINX 1
KBaJIpaTHbIE KOPHU
33. | [IpeoGpazoBaHue BbIpaKEHUH, COAEPIKAIIMX 1
KBaJIpaTHbIE KOPHU
34. | KontponwHas pabora Ned o Teme 1
"KBaapatHbie kKopHH '
I'masa 3
YpaBHEHUS U CHCTEMbI YPABHEHHH
35. | Hemonnble kBajipaTHBIC YpaBHEHUS 1
36. | HemonHble kBaipaTHBIC YpaBHEHUS 1
37. | ®opMyna KOpHEH KBaJAPATHOTO YpaBHEHUS 1
38. | ®opMyna KOpHEH KBaJAPAaTHOTO YpaBHEHUS 1

npoOeM,
CBSI3aHHBIX c
MPAKTUYECKUM
MPUMEHEHUEM
JOCTH)KCHUN HAYKHU,
OCO3HAaHHEM
BAXXKHOCTH
MOpPAJIBHO-
ATUYECKUX
MPUHIIUIIOB B
NEATEIIbHOCTU
YYEHOI0;

- YCTaHOBKa Ha
aKTUBHOE y4acTHE B
peleHnn
MPaKTUYECKUX
3aaad
MaTeMaTH4ECKOU
HaIPaBIEHHOCTH,
OCO3HaHUEM
BAXKHOCTH
MAaTeMaTHU4ECKOrO
oOpa3zoBaHus Ha
MPOTSKEHUN  BCEU
KUA3HU TUISt

https://m.edso0.ru/7f42d862

https://m.edso0.ru/7f42d862

https://m.edsoo0.ru/7f42dd26

https://m.edsoo.ru/7f42ded4

https://m.edsoo.ru/7f42e0be

https://m.edsoo.ru/7f42e0be

https://m.edsoo.ru/7f42e262

bubnuoreka [IOK

https://m.edsoo.ru/7f42eela

https://m.edsoo.ru/7f42eela

https://m.edsoo.ru/7f42f158

https://m.edsoo.ru/7f42f3f6

50



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6

39. | Pemenue 3anau 1
40. | Pemenue 3ama4 1
41. | Teopema Buera 1
42. | Teopema Bueta 1
43. | KBaapaTHbIi TPEXWICH U €T0 KOPHU 1
44, | KBaapaTHbIU TPEXWICH U €T0 KOPHU 1
45. | PasnoxeHue KBaJpaTHOTO TPEXWICHA HA 1
MHOXKHTEITH
46. | PasnoxeHue KBaJpaTHOTO TPEXWICHA HA 1
MHOXKHTEITH
47. | PaznoxeHue KBaJIpaTHOrO TPEXUICHA Ha 1
MHOKHUTEITU
48. | KoutponbHas pabora Ne5 mo teme 1
"YpaBHEHUSI U CUCTEMbI YPABHEHMIT"
49, | Pemenue IpoOHBIX pallMOHATBHBIX YPaBHCHUI 1
50. | Pemenune npoOHBIX pallMOHAIBHBIX YPAaBHEHHM 1
51. | Pemenue ApoOHBIX palliOHATBHBIX YPABHEHHM 1
52. | Pemenue 3amau 1
53. | Pemenue 3amau 1
54. | Pemenue 3agau 1
55. | YpaBHeHue ¢ 1ByMsI MIEpEMEHHBIMU U ero Tpaduk | 1
56. | YpaBHeHUE C IByMsI IEPEMEHHBIMU U ero Tpaduk | 1

YCIIEITHOU
npodeccuoHaIbHON
NesATeIbHOCTU u
pa3BUTHEM
HEOOXOIUMBIX
YMEHUH,
OCO3HAHHBIM
BbIOOpPOM U
NOCTPOCHUEM
WHIMBHUIYaJTbHON
TpaeKTOpUHU
oOpa3oBaHUs u
KU3HEHHBIX IUIAHOB
C Y4E€TOM JIMYHBIX

UHTEPECOB U
00IIIECTBEHHBIX
noTpeOHOCTEH;

- OpHUCHTAIIHSI
B JICATCIBHOCTH Ha
COBPEMEHHYIO
CUCTEMY HAy4HBIX
npencTaBIeHud 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHS YEIIOBEKA,
IPUPOJIBI U

https://m.edsoo.ru/7f42fef0

https://m.edsoo.ru/7f430076

https://m.edsoo0.ru/7f42fd38

https://m.edsoo.ru/7f42fd38

https://m.edsoo.ru/7f42ec80

https://m.edsoo.ru/7f43c3d0

https://m.edsoo.ru/7f4328c6

https://m.edsoo.ru/7f432b6e

https://m.edsoo.ru/7f42f75¢c

https://m.edsoo.ru/7f42f8f6
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57. | UccnenoBaHue cUCTEM JIBYX JTUHEHHBIX 1
YpaBHEHHH C IBYMS IEPEMEHHBIMU

58. | UccnenoBanue cucteM IBYX JTUHEHHBIX 1
YPaBHEHHH C IBYMs IEPEMCHHBIMHU

59. | I'paduueckuii crocod pelieHus: CucTeM 1
ypaBHCHHM

60. | I'paduueckuii criocod peireHus: CuCTeM 1
ypaBHCHHIA

61. | AnrebGpanueckuii cnocod penieHust CUCTEM 1
ypaBHCHHM

62. | AnreOGpanueckuii cocod penieHust CUCTEM 1
ypaBHCHHM

63. | AnreOGpandecKuii crocod perieHus: CUCTEM 1
YpaBHECHUH

64. | Pemrenue 3amau 1

65. | Pemenune 3amau 1

66. | Pemenue 3amau 1

67. | KoutponwsHas paborta Neb mo teme 1
"YpaBHEHUs U CUCTEMBI YPAaBHEHUI "
I'nasa 4
HepaBeHncTBa

68. | UucnoBblie HEpaBEHCTBA 1

69. | ColicTBa YMCIOBBIX HEPABCHCTB 1

70. | CnoxxeHHe ¥ YMHOKEHHE YMCIOBBIX HEPABCHCTB 1

o0IecTBa,
MMOHUMaHUEM
MaTEMATUYECKOU
HayKu Kak cdepbl
YEJI0BEUYECKOMN
JESITETbHOCTH,
JTAIlOB €€ pa3BUTHSA
U 3HAYUMOCTHU ISt
pa3BUTHS
IUBUJIU3ALINH,
OBJIQJICHUEM
A3BIKOM
MAaTeMaTUKU 151
MaTeMaTU4ECKON
KYJIbTYPOH KakK
CPEACTBOM
IIO3HAHUSA MHpA,
OBJIaJICHUEM
MPOCTEUIIUMU
HaBBbIKAMH
HCCIIEIOBATEIbCKOM
JESATENBbHOCTH;

- TOTOBHOCTb K
JNEUCTBUSIM B
YCIOBHUSX

https://m.edsoo.ru/7f43d6d6

https://m.edsoo.ru/7f43d6d6

https://m.edsoo.ru/7f4301f2

bu6anorexa [JOK
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71. | CnoxxeHHe U YMHOKEHUE YUCIIOBBIX HEPABEHCTB 1
72. | Tlepeceuenue u 00BEIUHEHUE MHOXKECTB 1
73. | YucnoBble MPOMEKYTKU 1
74. | PemeHue HEpaBEHCTB C OJJHOM MEPEMEHHOMN 1
75. | Perenue HepaBeHCTB C OJJHOM MepEeMEHHON 1
76. | Pemenue cucteM HEPABEHCTB C OJJHOM 1
IIEPEMEHHOM
77. | Pemenue cucteM HEPABEHCTB C OJTHOU 1
IIEPEMEHHOMN
78. | KontponbHas padota Ne7 mo teme 1
"HepaBencTtna"
I'naBa S
DyHKUMSA
79. | OyHKIWMS. 1
80. | Obmacth onpeeneHuss ¥ MHOKECTBO 3HAUCHHM 1
byHKIIH
81. | CgoiicTBa QpyHKIIUU 1
82. | CgoiicTBa QpyHKIIUU 1
83. | CgoiicTBa QpyHKIIUU 1
84. | CgoiicTBa IMHEWHON GYyHKIIUA 1
85. | CgoiicTBa IMHEWHOHN (YHKIINN 1
86. | CroiictBa pyHkuuii y =k/x 1

HEONPEAECIEHHOCTH,
MTOBBILLICHU IO
YPOBHS CBOEH
KOMIIETEHTHOCTH
qyepes
MPAKTUYECKYIO
JESITETbHOCTb, B
TOM 4YHCIIE YMEHUE

YUUTBCA Yy APYTUX
JIIOAeH,

npuoOpeTaTh B
COBMECTHOM
JeSITEIbHOCTH
HOBBIE 3HaHuA,
HaBBIKH U

KOMITETCHITUH u3
OTIBITA JIPYTHUX;
HEOOXOIUMOCT
b B (OPMUPOBAHUH
HOBBIX 3HAHUM, B
TOM YHCIIe
dbopmynrpoBaTh
UJIeH, MTOHSATHS,
TUIIOTE3bI 00
00BEKTax "
SBJICHUAX, B TOM

https://m.edsoo0.ru/7f42c9e4

https://m.edsoo0.ru/7f42c9e4

https://m.edso0.ru/7f42c692

https://m.edsoo0.ru/7f42c¢840

https://m.edsoo.ru/7f42cb88

https://m.edsoo.ru/7f42cd2c

bu6anorexa IIOK

https://m.edsoo.ru/7f433c12

https://m.edsoo.ru/7f433d84

https://m.edsoo.ru/7f434bbc
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87. | CpoiictBa pynkuuit y =k/x 1
88. | CpoiictBa pynkuuit y =k/x 1
89. | CsoitcrBa dyHKumit y = VX 1
90. | CoitcrBa dyHKumit y = VX 1
91. | KontponbHas paborta Ne8 mo teme 1
"®yukuus"
I'naBa 6
CreneHb C HeJbIM MOKa3aTejIeM
92. | OnpeneneHue CTENEHHU € LEJIbIM OTpULIATeIbHBIM | 1
[T0Ka3aTeJIeM
93. | CBoiicTBa CTENEHH C IEJIBIM ITOKa3aTeJIEM 1
94. CBoIiCTBa CTENEHH C II€JIBIM ITOKa3aTeIeEM 1
95. | IloHsTHe cTaHAAPTHOTO BHUJIA YKCTIa 1
96. | Pemrenue 3amga4 ¢ OOJIBIIMMA U MAJIBIMU 1
YHCIaMHU
97. | Pemrenue 3aga4 ¢ OOJIBIINMA U MAJILIMU 1
YpCIaMHU
98. | KontponsHnas pabora Ne9 o teme 1
"CteneHsb ¢ IeIbIM moKa3areyieM"
IToBTOpEHUe
99. | [loBTOpEHME OCHOBHBIX IOHITHI M METOJIOB 1
KypcoB 7 1 8 KjaccoB, 0000IIeHNE 3HAHUM
100. | IloBTOpeHUE OCHOBHBIX MOHATHIA U METO/IOB 1

KypcoB 7 u 8 Ki1accoB, 00001TIeHIE 3HAHUN

qucie
HEU3BECTHBIX,
OCO3HABaTh
neQUIUThI
COOCTBEHHBIX
3HaHUU u
KOMIIETEHTHOCTEH,
IJIAHUPOBATh  CBOE

paHee

pa3BHTHE,
CIIOCOOHOCTH
0CO3HaBaTh
CTPECCOBYIO
CHUTYAIHIO,
BOCTIPpUHUMATh
CTPECCOBYIO
CHUTYAITHIO KaK
BBI3OB, TPEOYIOMINA
KOHTpMED,
KOPPEKTUPOBATH
IPUHAMAEMBbIC
perieHus U
JICUCTBUS,
dbopMmynupoBath U
OIICHUBATh PHUCKU U
MIOCIIC/ICTBUSA,
dbopMupoBaTH

https://m.edso0.ru/7f4343e2

https://m.edso00.ru/7f434572

https://m.edsoo.ru/7f434d38

https://m.edsoo.ru/7f434eb4

bu6anorexa IJOK

N

bu6anorexa [JOK
https://m.edsoo0.ru/7f437510

bu6anorexa [JOK
https://m.edsoo.ru/7f4376b4
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101.

HroroBas KOHTpoJIbHAs paboTa 1 OTIBIT. bubamnoreka [{IOK
https://m.edso0.ru/7f436b88
102. | IloBTOpeHUE OCHOBHBIX MOHATHIA U METOAOB 1 bubmmnoreka [{OK
KypcoB 7 1 8 Ki1accoB, 00001IIeHIE 3HAHUI https://m.edsoo.ru/7f437858
OBILEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. Anrebpa: 7-i1 kmacc: 0a30BbI ypOBeHb: y4eOHMK, 7 Kiacc/
Makaperue FO.H., Mungiok H.I'., HemxoB K.U. u pgpyrue; mox pen.
TensikoBckoro C.A., AkinonepHoe o6miectBo «M3narensctBo «IIpocBeienney
Marematuka. Anrebpa: 8- kimacc: 0a30BbI ypOBeHb: ydeOHHMK, 8 Kiacc/
Makaperue FO.H., Munmgiok H.I'., HemxoB K.U. u gpyrue; mnox pen.
Tenaxosckoro C.A., AkimonepHoe oouiectBo «M3narensctBo «lIpocBenienue»
Marematuka. Anrebpa: 9-i1 kmacc: 0a30BbI ypOoBeHb: ydeOHHMK, 9 Kiacc/
Makaperues FO.H., Mungiok H.I'., HemxoB K.M. u gpyrue; mnox pen.
Tenaxosckoro C.A., AkimonepHoe oouiectBo «M3narensctBo «lIpocBenienue

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET bub6aunoreka IIOK
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