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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamMma 1o anredpe it 00y4aromMXCsl € 3aIePKKOM MCUXHUECKOTO Pa3BUTHS
(manee — 3IIP) Ha ypoBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS IOATOTOBICHA HA OCHOBE
@enepanbHoro 3akona PO ot 29.12.2012 roma Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Odenepauun», npukaza Munuctepcra npocsemienus Poccuiickoit @eneparuu ot 31.05.2021 Ne
287 «O0 yrBepkIeHHH (eaepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTa
OCHOBHOTO 00Imero o0OpasoBaHus», npukaza MunucrepcTBa npocsenieans PO ot 24 Hoa0ps
2022r. Ne 1025 «OO6 yrBepkueHuH QenepaibHON aganTUPOBAHHON 0O0pa3oBaTEIbHOU
MporpaMMbl  OCHOBHOTO 00ImIero oOpa3oBaHus Uil OOy4YalOIIMXCA C OrPAHUYCHHBIMU
BO3MOKHOCTSIMH ~ 3JI0OPOBbS», QJaNTHPOBAHHOW OCHOBHOH 00pa3oBaTeNbHONW IMPOrpaMMbI
OCHOBHOTO o0miero obpaszoBanust misi oOyuaromuxcs ¢ 3[IP 'BOY mkonsr Ne34 Hesckoro
paiiona Cankt-IlerepOypra. B pabGoueit mporpamme ydteHsl uaen W moJiokenus Konuenmuu
pa3BuTHsl Maremaruuyeckoro oOpasoBanus B Poccuiickoit denepanuu, pabodeil mporpammsl
BOCTIMTaHHS.

AnreOpa sBIsIeTCS OJHMM M3 OTOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHa O0ECIeYnBaeT
W3yYeHHE NPYTrUX TUCHHIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK M T'YMAHHTAapHOTO IMKIIOB, €&
OCBOEHHE HEOOXOIMMO ISl TPOJOJDKEHHsI 00pa30BaHUs U B IMOBCEIHEBHON JXn3HU. Pa3Burue y
oOydJaromuxcst HayYHBIX MpeCTaBICHHUH 0 MIPOUCXOKICHUN
U CyHNIHOCTH anreOpandeckux aOCTpakiui, crnoco0e OTpaKeHHs MaTeMaTHYeCKOW HayKon
SBIICHUH W TIPOIIECCOB B TPHUPOJE W OOIIECTBE, POIH MaTEMAaTHYECKOTO MOJICITHPOBAHHS B
HAyYHOM TIO3HAHWHU M B MPAKTHUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS H
Ka4eCTB MBIIIJICHAS, HEOOXOMUMBIX IS aJalTallid B COBPEMEHHOM ITM(PPOBOM OOIIECTBE.
N3yuenne anreOpbl e€CTECTBEHHBIM 00pa3oM oOecreynBaeT pa3BUTHE YMEHHs HaOIIOIaTh,
CpaBHMBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHS, CHOCOOHOCTH
apryMEeHTHPOBAHHO OOOCHOBBIBaTh CBOM JEHCTBHSI U BBIBOJbI, (JOPMYIHPOBATH YTBEPKICHHUS.
OcBoeHue Kypca alreOpbl 00eCIeunBaeT pa3BUTHE JIOTHISCKOTO MBIIIJICHUS 00YJIarONTUXCsl: OHU
UCIOJIb3YIOT ACIYKTHUBHBIE U WHIYKTUBHBIE DPACCYKIEHHUS, 000OIIeHHEe W KOHKPETHU3alHIo,
abctparupoBanue u a”aioruto. OOydeHue anredOpe NpenanosaraeT 3HAYUTEIBHBIA OO0BEM
CaMOCTOSITENIBHON JIeATENbHOCTH OOYyYarolMXCs, MO3TOMY CaMOCTOSITENIbHOE pEIHICHHE 3a/aad
€CTECTBEHHBIM 00pa30M SBJIAETCS peaan3anueil 1esTeIbHOCTHOTO MPUHIIUIA 00yUeHusI.

B crpyktype nporpamMmbl yueOHOTO Kypca «Asredpa» OCHOBHOM HIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJIEP>KaTEIbHO-METOqMUECKHEe JIMHUU: «Yucna U BBIYMCICHUSNY; «Alredpandeckue
BBIpOKEHU»; «YpaBHEHHUs] U HepaBeHCTBa»; «DyHkuuu». Kaxknas M3 3TUX colepikaTenbHO-
METOJAUYECKUX JIMHUN pa3BUBAETCA Ha MPOTSHKEHUU TPEX JIET M3YyYEHUs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasich U B3aUMOJICHCTBYSl ¢ APYTUMHU €ro JIMHUSAMU. B Xxoae u3ydeHus kKypca
00y4arouMcs MPUXOAUTCS JIOTHUYECKH PACCYK1aTh, UCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBs3M Cc 9TUM Iiesecoo0pa3Ho BKIIOYUTH B MPOrpPaMMy HEKOTOPbIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3Jieibl MaTEMaTHUECKOTO 00pa3oBaHUs U CHOCOOCTBYIOMIHE
OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAIBHOI'O MaTeMaTHYECKOTO s3bIka. TakuM 00pazom,
MOXKHO YTBEp:KJaTh, YTO COJEPKATEIbHON U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Asredpay»
SBJIICTCS €0 UHTEIPUPOBAHHBII XapakTep.

Coneprxanue JTuHUM «HuCla U BEIYUCIEHUS CIIY>)KUT OCHOBOM JUIs JTaJIbHEHIIIEro U3y4eHus
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO y OOyJaromUXCs JIOTMYECKOTO  MBIIIICHHS,
(OpMHUPOBAHHIO YMEHMSI MOJIB30BaThCA AJTOPUTMAMHU, a TAKXKE MPUOOPETEHHIO MPAKTUUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJISI MOBCEIHEBHON >KM3HU. Pa3BUTHE MOHATHS O 4MCIE€ B OCHOBHOM
IIKOJIE CBS3aHO C PALMOHAIBHBIMM M HUPPALMOHATIBHBIMM YHCIaMH, (HOPMUPOBAHHEM
MPEJCTAaBICHUN O JIEWCTBUTEILHOM YHCIie. 3aBEpLUICHUE OCBOCHUS YHUCIOBOM JIMHUHM OTHECEHO K
CTapIleMy 3BeHy 0011ero 00pa3oBaHMsL.

Conepxanne JByX aireOpauuecKux JHMHUH — «AJreOpanyeckue BBIPAKEHUS» U
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«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOy4aromIMXCs
MaTEeMaTHYECKOIro ammapara, HeoOXOAMMOIo sl pELIeHUs 3ajJad MaTeMaTHKH, CMEXHBIX
MpEeAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/ad. B OCHOBHOM miKoJie Yy4eOHBINH MaTepual
TPYNIUPYETCS BOKPYT PpAlMOHAIBHBIX BBIpOXKEHHUH. Ajredpa JEMOHCTPUPYET 3HAYECHHUE
MaTeMaTHUKU KaK $3bIKa Ul MOCTPOEHUS MATEMATUYECKUX MOJIENIEH, OMMCAHMS MPOLIECCOB U
SBIICHUH peaibHOTO MHpa. B 3amaum oOydeHus anreOpe BXOASAT TaKKe NalbHEHIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJIEHHS, HEOOXOJUMOIro, B YaCTHOCTH, JJsI OCBOGHMS Kypca
nHPOpPMATHKH, W OBJAJEHHE HABBIKAMU JEIyKTUBHBIX paccyxaeHuil. I[IpeoOpaszoBanue
CHMBOJIBHBIX (OpPM BHOCHT CBOH crHenM(puYecKuié BKIAJA B pPa3BUTHE BOOOpPaXKECHHS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanme GpyHKIHOHATBHO-TPahUIECKON JTMHUN HALIEJICHO HA TIOJTyYeHHE IIKOJIbHUKAMHU
3HaHUHM O (QYHKIUAX KaK BOKHEUIIIEH MaTeMaTUUECKOW MOJENH JJIs OTTMCAHUsI M UCCIEIOBaHUS
pa3HO-00pa3HbIX MPOLIECCOB U SIBIIEHUN B MpUpoJe U oduiecTBe. V3ydeHue 3Toro martepuaia
CIOCOOCTBYET pa3BUTHUIO Y OOy4alOIIMXCS YMEHHs HCIOJb30BaTh Pa3IMYHbIE BbIPA3UTENIbHBIE
CpEICTBa sI3bIKa MaTEeMaTUKH — CJIOBECHbIE, CUMBOJIMYECKHE, rpaduyecKkue, BHOCUT BKJIAJ B
(hopMHpOBaHKE MPEACTABICHUN O POJIM MaTEMATUKH B Pa3BUTHU LIMBUIIN3ALUU U KYJIbTYpPHI.

[Iporpamma oTpakaer cojaepkaHue oOyueHus Kypca «Anredpa» ¢ Y4eTOM OCOOBIX
oOpa3oBaTenbHbIX MOTpeOHOCTe oOyuatouuxest ¢ 3[IP. OBnagenune ydeOHBIM KypcoM
«Anrebpa» peCTaBIsIeT ONPEIEICHHYIO CI0KHOCT i yuantuxcs ¢ 3[1P. ¥V oGyuarommuxcs ¢
3I1P nHambosee BbIpaKeHbI OTCTABaHMSI B Pa3BUTHH CIOBECHO-JIOTUYECKUX (DOPM MBILUICHHUS,
M03TOMY a0CTpaKTHbIE M OTBJICUYEHHBIE KAaTETOPUU UM TPYIHOAOCTYNHBEL. B TOoXe BpeMs npu
cHelnuagbHOM OO0y4eHHH oO0ydarolmuecs MOTYT BBINOJHATH 3aJaHusi 1o aiaroputMy. OHu
BOCIIPUMMYHUBBI K TOMOIIM, MOTYT BBITIOJIHUTH MEPEHOC Ha aHAJIOTUYHOE 3a/laHue YCBOCHHOTO
crioco6a pemrenus. CHUKEHUE Pa3BUTHUS MBICIUTEIbHBIX ONEpalyii U 3aMe/JIEHHOE CTAaHOBJICHHE
JIOTUYECKUX JIEHCTBUN MPHUBOJAAT K HEJOCTATOYHOM OCMBICIIEHHOCTH COBEPIIAEMBIX Y4eOHBIX
neicTBuid. Y 0O0y4aromuxcsi 3aTPyIHEHBI CUETHBIE BBIYMCICHHUS, MPOU3BOAMMBIC B yMme. B
MMCHbMEHHBIX BBIUMCIICHUSAX OHU MOTYT MPOITYCKaTh OJIMH U3 IPOMEKYTOUHBIX mmaroB. [Ipu pabote
C YUCJIOBBIMH BBIPAKEHUSMHM, BBIUUCICHUEM HMX 3HAUYECHHS] MOTYT HE YAEpP)KHUBAaTh NPABUJIbHBII
nopsAok aeiicteuid. [Ipu ynmpomennn, mpeoOpa3zoBanuu BelpakeHuid ydamuecs ¢ 3[1P He moryT
CaMOCTOSITEJIBHO NPHUHATh PEUIEHUWE O MOCIEJOBAaTEIbHOCTH  BBIIIOJHEHHS  JI€HCTBHIA.
KOHKpEeTHOCTh MBIUIEHHS] OCIIOKHSET YCBOCHHS HAaBBIKA PEIICHHS YpaBHEHUW, HEPABEHCTB,
cUCTeMbl ypaBHeHUH. MM ManofocTynHo coBeplieHre oOpaTUMbIX OTepaIuil.

Huskuii ypoBeHb pa3BUTHS JIOTUYECKHX OIEpaluii, HeIOCTaTo4YHas O0O0O0OIIEHHOCTD
MBIILJICHHUS] 3aTPYAHSIIOT U3ydeHue TeMbl «DyHKUuMW»: TpH orpeaeiaeHuH (yHKIHOHAIbLHOU
3aBUCHUMOCTH, TMIpH ONUCAaHUU TIpauyuecKkoil CUTyallud, UCIHOJIb3Ysl T'€OMETPHUYECKUIA,
anredpanveckuii, (QyHKIMOHANBHBINA S3bIKU. Hepenxo ydwamiuecs He BHUIAT PasHUIBI MEXKIY
o0mnacTbio onpeaenaeHus QyHKIUU U 001acThbIO 3HAUCHUH.

Pemenue 3amad compsikeHO C TPYAHOCTSMHU OGOpPMIIEHHS KpaTKOM 3amucH, MpOBEACHUs
aHallM3a YCJIOBMS 3aJaud, BbiAeneHus cymectBeHHoro. OOyuatomuecs ¢ 3P 3atpyansiorcs
c/IenaTh yMO3aKIIIOUEHHE OT 00IIEro K YaCTHOMY, HEpEAKO BEIOMPAIOT HepaIlOHAIbHbBIE CITOCOOBI
peulieHus, UHOT1a OTPAaHUYMBAIOTCS MAHUIYJISILUSAMU C YUCITAMH.

ToyHOCTH 3alIOMUHAHMS M BOCIPOM3BEACHUS Y4€OHOrO MaTepualla CHIKEHBI 10 IMpUYHMHE
c1ab0CTH MHECTUYECKOH JIeATeNIbHOCTH, CyXkeHHs oObema mnamsatu. OOywaromumces ¢ 3I1P
TpeOyeTcst OoJibllle BpEMEHHU Ha 3aKpelyieHHe MaTepuaia, akTyaln3alus 3HaHUM Mo omnope nmpu
BOCITPOU3BE/ICHUU.

Jlns mpeojosieHus TPYIHOCTEH B M3ydeHMH Yy4yeOHOro Kypca «Anrebpa» HeoOXoauma
ajanTanus oObeMa M XapakTepa y4eOHOro marepuaiga K I03HaBaTENIbHBIM BO3MOXKHOCTSM
yuamuxcs ¢ 3I[IP. Cnemyer y4eOHBI Marepuan MNpPeNnoJAHOCUTh HEOOJBIIUMH TMOPLHUIMHU,
YCIOXHSSI €ro MOCTENEeHHO, M3BICKUBATh CHOCOOBI aJanTalud TPYIHBIX 33/laHUH, HEKOTOpHIE
TEMBbl J1aBaTh KaK O3HAKOMMTENbHBIE; HCKIIOYaTh OTJEJIbHBIE TPYIHbIE JOKa3aTeIbCTBA;
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TEOPETUYECKUI MaTepua PeKOMEHIYETCs U3y4aTh B IPOLECCE NMPAKTUYECKON AEATENBHOCTH I10
pemieHno 3anad. OpraHuyeckoe €IUHCTBO IPAKTHMYECKOM M YMCTBEHHOW JESITEIbHOCTH
ydaluxcss Ha YpOKax anreOpbl CIIOCOOCTBYIOT IIPOYHOMY U CO3HATEIBHOMY YCBOEHHIO
0a3MCHBIX MaTEMaTHYECKIX 3HAHUI U yMEHUIA.

Obweii yenvio 00ydeHuUs: AeTel ¢ 3aJepKKOM ICUXMYECKOro pa3BUTUS Kypcy «AnreOpa»
SBIIIETCA OBJAJCHUE OOYyYarolIMMHCS CHUCTEMOM MaTeMaTHYeCKUX 3HAaHUW U yMEHUH,
HEOOXOMUMBIX JUIS TIPUMEHEHHUS B TIPAKTUYCCKOW JEATEIHHOCTH, H3YUCHHUS CMEXKHBIX
JUCLMIUINH, IPOJOJIKEHUS 00pa30BaHus; HHTEIUIEKTYalbHOE pa3BUTHE, (POPMUPOBAHHUE KAuECTB
JUYHOCTH, HEOOXOJUMBIX YEJIOBEKY Ui IOJHOLICHHOM JKU3HM B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIX MATEMaTUYECKOW NEATENbHOCTU: SICHOCTU M TOYHOCTH MBICIH, KPUTHYHOCTHU
MBIIIUICHUS, UHTYUIIMH, JIOTUYECKOTO MBIIUICHUS, JJEMEHTOB alTOPUTMUYECKON KYIbTYPHI,
MIPOCTPAHCTBEHHBIX MPEACTABIECHUHN, CIOCOOHOCTH K MPEOJOJICHHIO TPYAHOCTEH; pa3BUTHE
BBICIIIUX TICUXUYECKUX (DYHKIMIH, YyMEHUE OpPUEHTHUPOBATHCSA B 3aJaHUH, aHAIU3UPOBATH €TO,
00IyMbIBaTh U IJIAHUPOBATH MPEACTOAILYIO IS TEIHHOCTb.

JlocTrxeHue 3Tux Lesae ooecreunBaeTcs pelieHneM CIeayIoInX 3a0ay.:

— ¢opMmupoBaTh 'y OOy4YalOmMMXCSd HABBIKM  Yy4EOHO-TIO3HABATEILHOW  JIESITEIIBHOCTHU:
IUIaHUPOBaHUE pabOThl, TOUCK PpAlUOHAIBHBIX ITyT€Hd €€ BBIMNOJHEHUS, OCYILECTBICHUS
CaMOKOHTPOJIS;

— CIIOCOOCTBOBAaTh HMHTEJUIEKTYaJIbHOMY pPa3BUTHIO, (OPMHUPOBATH KauecTBa, HEOOXOIMMbIE
YEJIOBEKY JIJIs TIOJTHOIIEHHOMW KU3HHU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MAaTEMATHUYECKON
NESTETPHOCTH: SICHOCTH M TOYHOCTH MBICIH, MHTYWIIUH, TPOCTPAHCTBEHHBIX MPEICTABICHUN,
CIOCOOHOCTH K MPEO0I0TICHUIO TPYTHOCTEH;

— (opmupoBaTh KJIIOYEBBIE KOMIETEHIMHM Y4YallUXCsi B paMKax MpeAMETHON oOlnactu
«Maremartukay;

— pa3BUBaTh MOHATHIHOE MBIIUIEHUS 00y4JaIONINXCS;

— OCYIIECTBJISITH ~ KOPPEKIHIO  TMO3HABATECNBbHBIX  MporeccoB  oOydarommxcs ¢ 3I1IP,
HEO0OXOIMMBIX JJIs OCBOEHHUSI IPOTPAMMHOTO MaTepuasa 1no yaebOHoMy MpeiMeTy;

— IMpeaycMaTpuBaTh BO3MOKHOCTh KOMIIEHCAIIMM 00pa30BaTENIbHBIX 1e(QUIIMTOB B OCBOCHUU
MIPEIIECTBYIOLIEr0 MPOorpaMMHOro marepuana y oOywaroumuxcs ¢ 3[IP u HemoctaTkoB B ux
MaTeMaTH4eCKOM Pa3BUTHUH;

— chopmMHUpoBaTh YCTOWYUBBII UHTEPEC YUAIIUXCS K IPEIMETY;

— BBISBIIATH U Pa3BUBATh MaTeMaTHYECKHE U TBOPUYECKHE CIOCOOHOCTH.

OcobeHHOCTH  TNICHMXWYECKOTO  pa3BuTHs oOydarommxcsi ¢ 3[IP  oOycrmoBinuBaroT
JIOTIOTHUTEIbHBIE KOPPEKIIMOHHBIE 33aui y4eOHOro npeaMmera «Airedpa», HampaBlieHHbIE Ha
pa3BUTHE MBICIUTENBHON UM pPEUYEBOM JIEATENBHOCTH, CTHUMYJIHMPOBAHHE IIO3HABATEIbHON
AKTUBHOCTH M CaMOCTOSITENIBHOCTH CYXKICHHH, CO3[JaHHe YCIOBUN JJIi OCMBICIEHHOTO
BBITIOJIHEHUST y4eOHO# paboThl, (QopmupoBaHHEe yMEHHsS pabOTaTh C TEKCTOM y4eOHHMKA H
CaMOCTOSITEJIbHO TIOMOJIHATH CBOM 3HaHWSA, B TOM YHCIE M3 HUCTOYHHUKOB BHEYPOUHOI
nHpopMaIuu.

MECTO YYEBHOT O IPEJIMETA «AJITEBPA» B YYEBHOM IIVIAHE

B cootBerctBUM ¢ DenepanbHBIM T'OCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
OCHOBHOTO 00111€r0 00pa3oBaHus y4eOHbII npeaMeT «Anredpa» BXOJUT B MIPEIMETHYIO 001aCTh
«MaremMatnka ¥ UHGPOpPMATHKa», KOTOPBIM BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3/ieibl
cogepkaHus: «Uuciaa W BBIYMCICHUS», «ANreOpanyecKue BBIPAKEHUS», «YpaBHEHHUS U
HepaBeHCTBa», «DyHKIUNY.

JlaHHas mporpamMma HarpaBlieHa Ha H3ydeHHe y4deOHoro mpeamera «Anrebpa» B 7-9
kiaccax. [IporpamMa npenmera paccuntana Ha Tpu roja. OOriee KOJIMYECTBO YaCOB HAa YpOBHE



OCHOBHOTO 00111eT0 00pa3oBanus cocTtabiisgeT 306 4acoB CO CISAYIOIIMM PaCIpeIeIICHUEM YacoB
I10 KJIaccaM:

— -1 xitacc — 102 gaca B o1, 3 yaca B HEJIEIIO;

— 8-11 xmacc — 102 yaca B ron , 3 4yaca B HEIEINIO

— 9-11 xkmacc — 102 yaca B ron , 3 gyaca B HEIEINIO

Temarnueckoe TUTAHUPOBAHUE COCTABJICHO C y4eToM pabodeill MporpaMMbl BOCITHTAHUSI.
BocnurarenbHplii  MOTEHIIMAN JaHHOTO Y4eOHOro TMpeaMera O0O0€CIeurBaceT —peau3alfio
CIIEAYIOMINX IIEJICBBIX MPHOPUTETOB BocmuTaHus oOydatomuxcs OOO: K 3HaHUAM Kak
MHTEIUIEKTYaJIbHOMY pecypcy, oOecreunBamomemMy Oyaylnee 4UelnoBeKa, KaK pe3yibTaTy
KpPOTIOTIMBOTO, HO YBJIEKATEIBHOTO Y4€OHOTO Tpy/Ia.

COJEPKAHUE YYEBHOT' O KYPCA (IO 'TOAAM OBYYEHMUA)

7 KJIIACC

Yucna u eviuucnenus

PauuonanbHbIe yncia

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX01 OT OJHOU (popMBI 3amucu Apoodeit K ApYyrou.
[TonsiTHe panMoOHaNBbHOIO YHMCIa, 3allUCh, CPABHEHHE, YHIOPAJOUYMBAHUE PALlMOHATBHBIX UYHCEL.
Apudmernueckue IEHCTBUS C palMOHaJIbHBIMU yHuciaMu. Pemenuwe 3agady W3 peanbHOU
MPaKTUKH HAa YaCTH, HA JPOOH.

Crenenb ¢ HaTypajdbHBIM IIOKa3aTeJeM: ONpeJeNieHHe, MpeoOpa3oBaHUE BBIPAKEHUHM Ha
OCHOBE OMpEIEeTICHHUS, 3aIHCh OOBIINX YHCEL.

IIpoueHTsl, 3anuch NPOLIEHTOB B BHE APOOH M JpoOH B BHJIE MPOLEHTOB. Tpu OCHOBHbIE
3a/1a4M Ha IPOLIEHTBI, PEIICHHUE 3a/1a4 U3 PEaJIbHON IIPAKTHKHU.

IIpuMeHeHNe IPU3HAKOB ACITUMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAIbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM 4HCIIE IpsAMasi K 00paTHask MPONOPLUOHAIBHOCTH.

Anzedpauueckue sviparxcenus

[lepemenHbIe, YHUCIOBOE 3HAYEHHUE BBIPAKECHHUS C MepeMeHHOW. JlomycThmbie 3HaYEHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BETMUMHAMU B BHJIE (GOpMYIIbl. Beraucnenus
1o opmysiam.

IIpeoOpazoBaHne OYKBEHHBIX BBIPAXKEHUH, TOXJIECTBEHHO DPAaBHBIE BBIPAKEHUS, INpaBHIIA
peoOpa3oBaHusl CyMM U IIPOM3BEEHUH, NTPaBUiIa PACKPBITUA CKOOOK M IMPUBEAEHUS M0JI00HBIX
CJIaracMblX.

CBOMCTBa CTENIEHU C HATYPAIbHBIM I10KA3aTeIIEM.

OpnowieHsl U MHoOrouneHsl. CreneHb MHorowieHa. Cio)KeHUE, BBIYMTAHUE, YMHOXKCHHE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaJApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4JIEHOB Ha MHOKUTEIH.

Ypasnuenusn

VYpaBHeHHe, KOpeHb ypaBHEHMs, IpaBuiIa NpeoOpa3oBaHUs ypaBHEHMS, PAaBHOCHUIBHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO YpaBHEHMUA,
pellleHne JMHEWHBIX ypaBHEHMH. COCTaBI€HHME ypaBHEHUN IO YCIOBHUIO 3ajauu. PemieHue
TEKCTOBBIX 33/1a4 C IOMOLIBbIO YPABHEHU.

Jlunetinoe ypaenenue ¢ 08yms nepemennvimu u e2o epagux. Cucrema IBYX JIMHEWHBIX
ypaBHEHUH ¢ JByMs MNepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHMM.

Koopounamut u cpagpuxu. @ynukyuu

! 3,[[6CL " fajie€ KypCuBOM 0003HAaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX POBOJAUTCS B O3HAKOMHUTCIIbHOM IIJIAHEC.
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Koopaunara Toukum Ha mnpsAMon. YUuciaoBble NPOMEXKYTKH. PaccrositHue mexnay AByMms
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronpHast cucrema koopawHat, ocu OX m Oy. Abcuucca W OpavMHATA TOYKH Ha
KOOPAMHATHOM mockocTH. [Ipumepsl rpadukoB, 3amaHHbIX ¢opmyiaamu. YUtenue rpadukos
peabHbIX 3aBUCUMOCTEN.

[onstue ¢ynkumn. 'paduk dyakimm. CpoiictBa GyHkumid. Jlnneinas ¢ynkus, e€ rpadux.
I'paduk dpynkuum y = KX + b. Ipaguueckoe pewenue nunetinvlx ypaguenuti u cucmem JTUHEUHbIX
VpAagHeHU.

8 KUIACC

Yucna u éviuucnenus

KBanpatuslii kopeHb u3 uucna. [lowamue 006 uppayuonanvHom uyuclie. [lecamuuHvle
npubUdCeHUs uppayuonatvelx yucen. CBoiicTBa apupMETHUECKUX KBaJpPaTHBIX KOpPHEH U HX
MPUMEHEHHE K MpeoOpa30BaHUIO UYMCIIOBBIX BBIPAXKEHUM W BBIYUCIECHUSM. /lericmeumenvHble
yucna.

Crenens ¢ 1enbIM [OKazareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Anzebpauueckue blpar;ceHus

KBanpatublil TpE€xusieH; pa3ioKeHUe KBaJIpaTHOTO TPEXUIEHA Ha MHOKUTEIH.

AnrebOpandeckass ApoOb. OCHOBHOE CBOWCTBO anreOpanueckoi apobu. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JiefieHue anreOpanueckux apoOeil. PanuoHanbHble BhIpaXXEHUS U HX
npeoOpa3oBaHHUE.

Ypaenenun u nepasencmea

KBagparHoe ypaBHeHue, (hopMyna KOpHEH KBaJpaTHOTO ypaBHEeHUs1. Teopema Buema. Pemenne
YpaBHEHHWH, CBOMAIIMXCS K JIMHEHHBIM W KBajapaTtHbIM. [Ipocteiimue apoOHO-parMoOHAIbHBIC
ypaBHEHHUSL.

I'pagpuueckas unmepnpemayus ypasHenuti ¢ 08YMs NEPEMEHHbIMU U CUCHEM JUHEUHbIX
ypasHenuii ¢ 08yms nepemennvimu. IIpuMepbl pemieHUs CUCTEM HEIMHEHHBIX YpaBHEHUU C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNTreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M HMX CBOMcTBa. HepaBeHCTBO C OJHOW TE€PEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHelHBIE HEpaBEHCTBA € OJHON TmiepeMeHHOW. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

Dynkyuu

[Tonsitne ¢ynkuuu. OOGnacTe OmpeneneHus U MHOXECTBO 3HaueHuil ¢yHkuuu. CrnocoObl
3aaHus QyHKITUH.

I'paduk dynkuuu. Yrtenuwe cpoiictB Qynkuuu mno e€ rpaduxy. Ilpumepsr rpadukos
(GYHKIHH, OTpaXKaIOUINX peaabHbIe MPOIECCHI.

OyYHKIMH, OMUCHIBAIOIIME MPAMYI0 U OOpaTHYIO MPOMOPILUOHATIBHBIE 3aBUCUMOCTH, HX
rpapuku. Oynkiuu Yy = X2, y = x3, y = % Y = k Ipaduueckoe pewenue ypasnenuii u

. X
cucmem ypasHeHui.

9 KJIACC

Yucna u evluucienus

JleicTBUTEIbHBIE YHCJIA

PanmoHanbHbIC YHCa, UPPAYUOHATbHBIE HUCIA, KOHEUHble U OeCKOHeYHble O0eCAmuYHbLe
opobu. Muodcecmeo OelicmeumenvbHblX 4ducel; OelcmeumenvbHble 4YUCId KAK OecKOHeuHvle
oecamuunvie Opobu. BzaumHo 00HO3HAYHOE COOMBeMCmEUE  MeNCOY  MHOHMCECEOM
OelicmeUumenbHuIX Yucel U KOOPOUHAMHOU NPIMOLL.

CpasHenue OelicmeumenvbHbIX uucel, apupmemudeckue Oelucmeus ¢ OeticmeumenbHbIMU
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yucamu.

N3mepenus, npudauzkeHnsi, OUeHKH

PazMepsl 00bEKTOB OKPYKAIOILIETO MHUPA, JITUTEIBHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHpE.

[IpubnmxénHoe 3HAUYEHHE BEIUYMHBL, TOYHOCTH NpUOMMKeHus. OKpyrieHue yuced.
IIpuknka 1 OLEHKA PE3yIbTaTOB BHIYMCICHU.

Ypasnenusn u nepasencmea

YpaBHeHus ¢ OJHO NepeMeHHOM

JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOJAIIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOAAIIMXCSA K KBAJApaTHBIM. bUKBagpaTHOe
ypaBHeHUe. [Ipumepuvl pewenus ypagneHuil mpemvel U 4emeepmori Cmenenel pasiodceHuem Ha
MHOMCUMENU.

Pemenue npoGHO-paliioHaNbHBIX YPAaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alNreOpandeckuM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE C JABYMs NEpeMEHHbIMU M ero rpadpuk. PemieHue cuctem AByX JIMHEHHBIX
YpaBHEHUH € JByMsI MepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOPOH creneHu. ['paduyueckas WHTEpHpeTausl CHCTEMbl YpaBHEHUN ¢
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

HepaBencrBa

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHEMHBIX HEPABEHCTB € OJHOM IlepeMEHHOW. PemeHue cucTeM JMHEHHBIX
HEpaBeHCTB ¢ oJHOW mnepeMmeHHOU. KBanparnolie HepaBeHcTBa. ['paduueckas umHTEpmperanus
HEPABCHCTB M CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

Dynkyuu

Ksagparnunas ¢ynkmms, e€ rpadux u cpoiictBa. [lapaGosa, KOOpAMHATHI BEPIIMHBI
mapaboJIbl, 0Cb CHMMETPHUH MapadoJIbL.

'paduku GyHKIMIL: y = kx, y = kx + b, y = X°,
y = V'_,y = k M MX CBOWCTBA.

X

Yucnoewvie nocnedosamenvHocmu

OnpenesieHue U cocoObI 3aaHUS YMCJIOBBIX MOCJI€I0BATEIbHOCTEH

[lonsATHE 4YMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHME IOCIECI0BATEIIBHOCTH PEKYPPEHTHOU
dhopmysoit u popMysoi N-TO YiIeHa.

Apudmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

Apugmernueckas 1 reomerpuueckas nporpeccud. @opmysbsl N-ro ujaeHa apupmMeTHyecKon
U TEOMETPUYECKOM MPOTPECCUM, CyMMBI IIEPBBIX N YICHOB.

H3obpadicenue unenos apugmemuyeckol u 2e0Mempuieckoli npocpeccuti Mmoukamu Ha
KOOpOUuHammot niockocmu. Jlunetinwlii u 9kcnoneHyuanbHulil pocm. CnodxicHvle npoyeHmul.

IINIAHUPYEMBIE PE3YJBbTATHI U3YUEHUSA YUYEBHOI'O KYPCA
«AJITEBPA»
JINYHOCTHBIE Pe3yJIbTaThI:
— YMEHHE SICHO, TOYHO, I'PAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M NUCBMEHHOM peYH;
MMOHUMATh CMBICH MOCTaBJIEHHOM 3aJaul, BHICTpPAaUBaTh apryMEHTALUI0, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPHI;
— KPUTHUYHOCTb MBIIIJIEHUSI, YMEHUE PACIIO3HABATh JJOTMUECKH HEKOPPEKTHBIE BBICKA3bIBAHMS,
OTIINYATh THIOTE3Y OT (aKTa;
— TMpeAcTaBICHHE O MAaTeMAaTHUECKON Hayke Kak cdepe 4eToBeYeCKOi AesITeNbHOCTH, 00 dTamax
€€ Pa3BUTHSL, O €€ 3HAYUMOCTH JJIs1 PA3BUTHS LIUBUIN3ALINH;
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— HHULMATUBA, HAXOIYUBOCTb, aKTUBHOCTb IIPH PEIICHUN MAaTEMaTUUECKUX 3a/1a4;
— yMEHME KOHTPOJUPOBATh IPOLECC U PE3YILTAT YUEOHON MaTeMaTHYECKON JESITENIbHOCTH;
— CcnocoOHOCTh K SMOIIMOHAILHOMY BOCHPUSATHIO MAaTEMaTHUECKUX OOBEKTOB, 3a/1a4, PEIICHHH,
pacCyXIEHUI;
— (GopMUpPOBaHHE y YYALIUXCS MHTEIUICKTYAbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH
K [IPEOJIOJIEHUIO MBICIUTENbHBIX CTEPEOTUIIOB, BHITEKAIOIIKX U3 OOBIIEHHOTO OIBITA;
— (¢dopMupOBaHME KadeCTB MBIIUICHHUS, HEOOXOJWMBIX JUIS aJanTalii B COBPEMEHHOM
WHPOPMAIIMOHHOM  OOIIECTBE; pa3BUTHE HWHTEpeca K MaTeMaTH4eCKOMY TBOPYECTBY U
MaTeMaTHYECKUX CIIOCOOHOCTE.

MertanpenMeTHble pe3yJibTaThl:

Ognadenue ynugepcanbHolMu yueOHbIMU NO3HAGAM ENIbHBIMU OCHCM EUAMU:
— IepBOHAYaIbHbIE IPEICTABICHUS 00 UJIEAX U O METOJIaX MaTeMaTUKU Kak 00 yHUBEpCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJICTBE MOJICTUPOBAHUS SIBJICHUN U MPOIIECCOB;
— yMEHHME BMJIETh MAaTEeMAaTUYECKYI0 3a/Jadyy B KOHTEKCTE€ NpPOOJIEMHON CHUTyallud B JPYTUX
JTUCLMIUIMHAX, B OKPY)KAIOIIEeH XKU3HU;
— yMEHHME HaXOJWTh B PA3IUYHBIX HUCTOYHMKAX HHPOPMALUIO, HEOOXOIUMYIO I pEeLICHUS
MaTeMaTHYeCKUX IMpoOjeM, U MPeACTaBiIsATh €€ B MOHITHOM (opme; MpUHMMATh pEIICHHE B
YCIIOBUSAX HETIOJIHON M U30BITOYHOM, TOUHOM U BEPOSITHOCTHON MH(pOpMAIUY;
— yMEHHE IOHMMaTh U MCHOJb30BaTh MaTeMAaTUYECKHE CpEeACTBa HArjIsAHOCTH (Trpadukw,
JiarpamMmbl, TaOJIUIbl, CXEMBI U Jp.) ISl MWJUTFOCTPALlUU, MHTEPIPETALH, apTyMEHTallNN;
— yMEHHME BBbIJIBUTaTh MMIIOTE3bI IPU PEHICHUH Y4eOHBIX 3a/1a4 U MMOHUMaTh HEOOXOAUMOCTh UX
MIPOBEPKH;
— YMEHHE MpPHUMEHATh MWHIYKTHBHBIE M JAEAYKTUBHBIE CHOCOOBI pAacCy)KIEHHH, BUAETh
pa3IU4YHbIE CTPATETUN PELICHUS 3a1a4;
— IOHMMAaHHUE CYIHOCTH QITOPUTMUYECKMX NPEANMCAHMA M yMEHUE JCHCTBOBAaTb B
COOTBETCTBUU C NPEAJIOKEHHBIM aITOPUTMOM.
Osnadenue ynueepcanbHbimu yUeOHbIMU KOMMYHUKAMUEHBIMU OCUCHEUAMU:
— OpraHu30BBIBATH y4EOHOE COTPYIHHUYECTBO M COBMECTHYIO JAEATEIBHOCTb C YUUTEIEM U
CBEPCTHHUKAMM B IIPOLIECCE PELICHUS 3a1a4;
— B3aMMOJICHICTBOBATh M HAXOJUTh OOLIME CrocOObI paboThl; paboTaTh B IpyIIe: HAXOAUTh
olmiee pemieHue M paspemiaTb KOHQUIMKTBI HAa OCHOBE COIVIACOBaHMS NO3MLUH U yuéTa
MHTEPECOB; CIIylIaTh NapTHEPA; GOPMYINPOBATE, APT'YMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHUE;
— IPOTHO3UPOBATh BOZHUKHOBEHUE KOH(IMKTOB PH HATMYUH Pa3HbIX TOUEK 3PEHUS;
— paspemiars KOH()IMKTH HA OCHOBE Y4€Ta MHTEPECOB U NMO3ULUN BCEX YUaCTHUKOB;
— KOOPIMHUPOBATH U MPUHUMATh Pa3JINYHbIE MIO3ULIUN BO B3aUMOICHCTBUN;
— apryMEHTHpPOBaThb CBOIO IO3HLHUI0O W KOOPAWMHHUPOBATh €€ € NO3ULUAMHM IapTHEPOB B
COTPYIHUYECTBE MPH BhIPAOOTKE OOIIEr0 PELIeHNs] B COBMECTHOM JESATEIbHOCTH.
Osnaodenue yHueepcanbHoimu YUeOHbIMU PEYIAMUEHBIMU OCUCIEUAMU:
— YMEHHE CTaBUThb LeJIM, BBHIOMpaTh M CO34aBaTh AQIrOPUTMBI JJS pEIIeHUs Y4eOHBIX
MaTeMaTHYECKUX Mpoodiiem;
— YMEHME IUIAHHPOBAaThb M OCYHIECTBIIATH AEATEIbHOCTH, HANPABICHHYI0 Ha pPELICHUE 3a/1ad
HCCIIEIOBATENIBCKOIO XapakTepa.
— yMeHHe popMyIupoOBaTh U yAepKUBaTh yIeOHYIO 3aauy;
— COCTAaBJIATH IIJIaH U NOCIIEN0BATEIBHOCTD ACHCTBUN;
— OCYILIECTBIIATh KOHTPOJIb O 00pa3ily U BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;
— Q/IeKBATHO OIICHMBATh MPaBHJIBHOCTh MM OIIMOOYHOCTH BBINOJHEHUs y4eOHOU 3amauu, eé
00BEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIICHUS;
— CIIMYaTh CrOco0 AEHCTBHUS M €ro pe3ylbTaT C 3aJaHHBIM JTAJOHOM C IIeJbI0 OOHAPYKEHUS
OTKJIOHEHUM U OTJIMYUN OT 3TAJIOHA.
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IIpeamMeTHbIe pe3yJbTaThI 0 roaM 00y4eHHs

7 KJIACC

Yucna u éviuucnenus

BbImonHATh, couyeTas yCTHbIE M NHCbMEHHBIE NpPUEMBI, apudMeTHUecKue ACUCTBUS C
panMoHaTbHBIMU YHCIIAMH.

HaxomuTh 3HaYeHWS YHUCIIOBBIX BBIPHKEHUH; MPUMEHATh Pa3HOOOpa3HbBIE CIOCOOBI U
npuéMbl  BBIYMCICHHUS 3HAYCHHWH JAPOOHBIX BBIPAXKECHUH, COJEpKAIINX OOBIKHOBEHHBIE W
JECSITUYHBIE IPOOH.

[epexoauThb OT 01HOM (HOPMBI 3aNHCH YHCEN K IPyro (peoOpazoBhIBATh JECITUIHYIO IPOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO
npo6Ob). CpaBHUBATH M YIIOPAIOYNBATH PAIMOHAIBHBIE YUCIIA.

Oxpyriarh yucna.

BEIMONHATE MPHUKHUIKY ¥ OLIEHKY pe3yJbTaTa BBIYMCICHUH, OIEHKY 3HAYEHUH YHCIOBBIX
BBIPAXKCHUI.

BEIMONHATE NEMCTBHS €O CTENEHSAMH C HATypaJbHBIMU TMOKa3aTelsiMH (C Omopoil Ha
CIIPaBOYHYIO HH(POPMAIIHIO).

[TpuMeHsTh MPU3HAKH IETUMOCTH, PA3JI0KEHUE Ha MHOKHTEIIH HATYPAJIbHBIX YUCEII.

Pemare mpocreiimie TpPaKTHKO-OPHEHTHPOBAHHBIC 3al[add, CBA3aHHBIE C OTHOIICHHEM
BEJIMYMH, TPOTOPIHOHATIBHOCTRIO BEIMYNH, MPOICHTAMH, WHTEPIPETUPOBATh PE3YIbTATHI
pelieHust 3aja4 ¢ y4ETOM OTpaHUYEHHH, CBS3aHHBIX CO CBOWCTBAMH pacCMaTpUBaEMbIX
00BEKTOB.

Anzedopauueckue sviparxcenus

OpueHTHpOBaThCSl B TOHATUSAX M ONEpUpOBaTh Ha 0a30BOM YpOBHE anredpandeckoit
TEPMHUHOJIOTUEH U CUMBOJIMKOM.

Haxoauth 3HaueHns OyKBEHHBIX BBIPaKEHUHN MPU 3aJaHHBIX 3HAUEHHUSAX EPEMEHHBIX.

BoinmonHaTe mpeoOpazoBaHus LEIOT0 BBIPAKEHUS B MHOTOWIEH IPUBEIECHHUEM MOJOOHBIX
CllaraeMbIX, paCKpbITHEM CKOOOK.

BbInoNHATE yMHOXEHHME OJHOWIEHAa Ha MHOTOWJIEH M MHOTOoYjieHa Ha MHOTOYJIEH,
NpUMEHATh (OpMyINbI KBaJpaTa CyMMbl M KBajpaTa pa3HOCTH (C OMOpPOil Ha CIPaBOYHYIO
nH(pOopMaITHIO).

OcymiecTBIATh Pa3oKeHWEe MHOTOYJICHOB HAa MHOMKUTEIM C IOMOIIBIO BBIHECEHHS 3a
CKOOKM OOLIEro MHOXUTEIS, TPYHNIUPOBKU ClIaraéMbIX, MPUMEHEHUs (HOpMyl COKpaIEHHOTO
YMHOKEHHS (C OTIOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpumensaTs mnpeoOpa3oBaHHs MHOTOWIEHOB JUIsl PEIICHUs pAa3JIMYHBIX 3a7ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTHKU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW ¢ HATYpaTbHBIMH MOKA3aTENISAMH JUIsl mpeoOpa3oBaHUs
BBIpaKEHUH (C OMOPOYi HA CIPABOYHYIO HH(POPMAIIHUIO).

Ypasenenun u nepasencmea

Pemarp nuHeliHble ypaBHEHUS C OJHOM IMEpEeMEHHOW, MpPUMEHss MpaBHia Mepexoja OT
HCXOJHOTO ypaBHEHUS K pPaBHOCWIBHOMY eMmy. I[IpoBepsiTh, SBISETCS U YUCIO KOPHEM
ypaBHEHUS.

Hwmets npencraBieHye o rpauyeckux MeTojax MpHu pelieHUH JIMHEHHbIX YpaBHEHUH U UX
CHCTEM.

[TonGupats mpuMepsl Map 4YMces, ABJSAIOIINUXCA PELUIeHUEM JIMHEMHOTO YpaBHEHMS C JIBYMsI
NepEMEHHBIMH.

CtpouTh B KOOpPAMHATHOM TMJIOCKOCTH TpaduK JUHEHHOTO YypaBHEHUS C JByMs
NepeMEHHBIMU; MOJIB3YSICh I'PpaUKOM, IPUBOANUTH NPUMEPHI PELICHNUS YPaBHEHUS.

Pemate cucrembl ABYX JIMHEHHBIX ypaBHEHHUH C JBYMs TNEPEMEHHBIMH, B TOM 4YHCIIE
rpaduuecku (¢ ornopoil Ha arOPUTM YUeOHBIX AEHCTBUI).

CoctaBnsaTh (1MOC/Ie COBMECTHOTO aHaIM3a) M pellaTh JIMHEHHOE ypaBHEHUE WM CHUCTEMY
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JIMHENHBIX YPAaBHEHUM MO YCIOBHIO 33[a4l, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIY4CHHBIA pe3ysbTar.

Koopounamut u epagpuxu. @ynukyuu

N3o0paxkxaTh Ha  KOOPIMHATHOW TPSAMOM  TOYKH, COOTBETCTBYIOIIHE  3aJlaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, MWHTEpBaJIbl; 3alUCBhIBaThb YHMCIOBBIE IPOMEXYTKH Ha
IreOpanvdecKoM SI3bIKE.

Otmeuarh B KOOPAMHATHOM IJIOCKOCTUM TOYKH 10 33JaHHBIM KOOpJIMHATaM; CTPOUTH
rpaduku muHeHHbIX QyHKImiA. CTpouts rpaduk GyHkuuu Y = KX + b.

OnuceiBaTh C MOMOIIBIO (PYHKUUN H3BECTHBIE 3aBHCHUMOCTH MEXJy BEIWYMHAMH (IO
QITOPUTMY Y4EOHBIX JEMCTBHI): CKOPOCTh, BpEMs, PaCCTOSIHUE; LI€HA, KOJIMYECTBO, CTOUMOCTD;
IIPOU3BOIUTENBHOCTD, BpeMsl, 00bEM pabOThI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crnocoO® MPEACTAaBICHHUS W aHalu3a WHPOpPMALUM;, U3BJICKATH H
MHTEPIPETUPOBATH MHPOPMAIIUIO U3 TpaUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

8 KUIACC

Yucna u eviuucnenus

Hcnonp30BaTh HayanbHBIC MPEACTABICHUS O MHOXECTBE JACUCTBUTEIBHBIX YHCET IS
CpaBHEHHUS, OKPYIJICHUS M BBIYMCICHUN, WM300pakaTh [EHCTBHUTENIbHBIE YHCIIa TOYKAMH Ha
KOOPAMHATHOU MIPSAMOIA.

[IpuMensTh NOHATHE apUPMETHIECKOTO KBAPATHOTO KOPHS; HAXOIUTh KBAIpaTHhIC KOPHH,
WCTIONB3Ysl TPU HEOOXOIMMOCTH KaJbKYJISATOP; BBITIOJHATH MPOCTEHUIINE MpeoOpa3oBaHUs
BBIpAXKEHUH, COJIEP)KAIUX KBaIpaTHBIE KOPHH, UCIIOJB3Ys CBOMCTBA KOPHEH.

Hcnonb3oBath 3amucu OOJBIIMX M MajibIX YHMCEI C TOMOIIBIO JECATHYHBIX ApoOeill u
creneHel yucna 10.

Anzedopauueckue sviparxcenus

[IpuMeHsATh MOHSATHE CTENEeHW C IEeJBIM IO0Ka3aTejeM, BBIMOJHATh MpeoOpa3oBaHus
BBIPKEHUH, COJEp)KALMX CTENEeHH C ILIeNbIM MoKa3aTesleM (C HCHOJIb30BaHHWEM CIPaBOYHOU
nHpopManun).

BhInoyHATE HECNOKHBIE TOXAECTBEHHBIE MPE00pa30BaHus pallMOHAIBHBIX BHIPAKEHUN Ha
OCHOBE IPaBWJI ACWCTBUI HAJ MHOTOWIEHAMH U aNredpandecKuMu ApoOsSIMU.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHUs BHIPAKEHUH IS pEIICHUs pa3IMYHbIX 3a]a4 U3 MaTeMaTHKH,
CMEXHBIX [TPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Ypaenenus u nepasencmea

Pemats nuHelinbie, KBapaTHbIE ypaBHEHUS (C UCIOIb30BAaHUEM CIIPABOYHOIN HHPOPMAIIUH )
U palMOHANbHBIE YPABHEHUsS, CBOJALIMECS K HHUM, CUCTEMbl JABYX YpPaBHEHUH C JBYMs
[I€PEMEHHBIMU.

[IpoBoaUTH MpoOCTEHIINE UCCIENOBAHUS YPABHEHUN M CUCTEM YpPaBHEHMIl, B TOM YHUCIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (yCTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CHUCTeMa YpaBHEHM pElIeHUs, €CITU UMEET, TO CKOJIBKO, U TIP.) C OMOPOil Ha aNrOPUTM y4eOHBIX
JIEUCTBUM.

[lepexonuTs OT cioBecHOW GOPMYIUPOBKH 3a7aud K e€ anreOpandyeckoil MOJAETH ¢
MOMOIIBIO COCTABJICHHUS YPAaBHEHUS WIJIM CHUCTEMBbl ypaBHEHHI, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MIOJIyY€HHBIA PE3YNIbTAT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKHU; PElIaTh JUHEHHbIE
HEpaBeHCTBA C OJHOM TEPEeMEHHON M WX CHCTEMBI; JaBaTh TpadUUecKyl0 HWILTIOCTPALIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

OnepupoBath Ha 0a30BOM YpOBHE (YHKIMOHAIbHBIE TOHATHUS W SI3BIK (TEPMUHBI,
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CUMBOJIMYECKHE 0003HAYEHHUS); ONPENENATh 3HAYeHUE (GYHKIMH 10 3HAYEHHIO ApPTyMEHTA;
OTIpEeNIeNATh CBOWCTBA (PYHKIMHU 1O €€ rpaduKy.

Crpouts rpaQuKky 3j€eMEHTapHBIX (QYHKIMH Buma , Y = X4, y = X5, y = y YT

&

OTMCHIBATh CBOWMCTBA 4YHUCIOBOW (QyHKIMU 10 €€ rpaduky (mpu HEOOXOIUMOCTH C
HaIPaBJIAIOIIEN TOMOIIBIO).

9 KVIACC

Yucna u eviyucienus

CpaBHUBaTh U YIOPSAI0UNBATh PALIMOHAJIBHBIE U UPPALMOHATIbHBIEC YHCIA.

Bemonsare apudmMerndeckue ACHCTBHS C pallMOHAIBHBIMU YHCIAMH, COYETasi YCTHHIC H
MUCbMEHHBIE IPUEMBI, BBITIOJIHSATH BEIYUCICHHS C UPPAITMOHAIBHBIMHY YHCIIAMHU.

Haxonuth 3HaueHusi CTemneHel C LEelbIMU MOKa3aTeasiMU M KOPHEW; BBIYUCIATh 3HAUYEHUS
YHUCJIOBBIX BBIPAKECHUM.

OKpyrasiTh JEHCTBUTENBHBIE YHWCIA, BBIIOJHATH MPUKHUAKY pPE3YJIbTaTa BBIYUCICHUH,
OIIEHKY YHMCJIOBBIX BBIPAKEHHI.

Ypasénenus u nepasencmea

Pemars nuHeliHbIC W KBaJpaTHBIC YpaBHEHUS, YPaBHEHHUS, CBOAIINECS K HUM, TIPOCTEHIITNE
JIpoOHO-palOHANIbHbIE YPaBHEHUSI.

Pemrate mpocreiimue CUCTEMBI ABYX JIMHEWHBIX YPAaBHEHUM C JBYMS NEPEMEHHBIMH W
CHUCTEMBI IByX YPAaBHEHHH, B KOTOPHIX OJTHO YPaBHEHHUE HE ABJSICTCS JIMHEHHBIM (TT0 BU3YAIHHOM
omiope).

Pemats mnpocTeifiiue TEKCTOBBbIE 3aJaud  anreOpanyeckuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPaBHEHHUSI WJIM CUCTEMBI JBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTh MpoCTENIINE KUCCIEIOBAaHUS YPABHEHUM U CUCTEM YpaBHEHHUM, B TOM YHCIIE C
MpUMEHEHHEM TpapUuecKux MpeIcTaBiIeHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHE WU
CUCTEMa YpaBHEHUU pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIp.).

PemaTts nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaTb pelIeHHe
HEPABEHCTB Ha YMCJIOBOU MPAMOM, 3aIIMCHIBATH PEIIEHUE C TOMOIIBI0 CHUMBOJIOB.

Pemrate cucreMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAOIINE KBAJPATHOE
HEPaBEHCTBO; M300pa)xkaTh pellleHWEe CHCTEMbl HEPABEHCTB Ha YMCIOBOM MPAMOIi, 3alMCHIBATH
penieHue ¢ NTOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPHU PELICHUH PA3IMYHBIX 3a4a4.

Dynkyuu

PacnioznaBate pyHKIIMM M3ydeHHBIX BUIOB. IloKka3piBaTh cXeMaTHUECKH PACIOJIOXKEHUE Ha
KOOPJIMHATHOM II0CKOCTH TpaduKoB GyHKIMHA Bujga: Y = Kx, y = kx + b, , y = ax? + bx +c, y = %,
Y = x» Y = k B 3aBUCHMOCTH OT 3HAYCHUH KOA((PHUIIMEHTOB; ONMCHIBATH CBOMCTBA (DYHKITHI.

&£
Crpouth U u300pakaTb cxeMaTW4eckd rpaduKyd KBaJpaTHUYHBIX (YHKIHMA, OMHCHIBATH

CBOWCTBA KBIPATUUHBIX (DYHKIHI MO MX rpadrKaM.

PacriozHaBathk KBajpaTn4Hy0 QYHKIHIO 10 (HOpMyJie, TPUBOAUTH TPUMEPHI KBaAPATUIHBIX
GbyHKIMI U3 peanbHO KU3HHU, PU3NKH, TEOMETPUH.

Apugmemuueckan u ceomempuueckas npozpeccuu

Pacrnio3HaBate apu(MeTHUECKyl0 M T€OMETPHUECKYIO MPOTPECCHUU MPHU Pa3HbIX CIOCOOax
3aJJaHuUS.

BbINONHATE BBIYUCICHUSI C MCIOJb30BaHMEM (GOpPMYN N-ro wieHa apu(MeTHdyecko u
TeOMETPUYECKO TMporpeccuii, CyMMbl MNEpBBIX N WieHOB (C OMOpPOM Ha CIPABOYHYIO
UH(pOPMAIIHIO).

Pemate 3a7aun, CBA3aHHBIE C YMCIOBBIMH MOCIEI0OBATEIBHOCTSIMHU, B TOM YHCIE 33Ja4H U3
peanbHOM )KM3HU (C UCHOJIb30BAaHUEM KAJIBKYIATOPA, HU(POBBIX TEXHOJIOTU).
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TEMATHUYECKOE IINTAHUPOBAHUE 7 KJIACC

KosmmuecTBo DJIeKTPOHHBbIE
Ne HaumenoBanue 4acoB (uudposbie)
H/'H Pa3saesioB v TeM KOHTpOJIb OcHOBHOE coaepKaHue OcHOBHbBIE BHUAbI 1eITCJIbHOCTH 06pa30B3TeJ]LHLIe
nporpaMmbl | Beero Hble obyqarommuxcs pecypcenl
padoThI
[TonsTHE panMOHATBHOTO CucremaTu3upoBaTr M o0oramarth 3HaHHs 00
V(o) - OOBIKHOBEHHBIXH JAECSITUYHBIX JIPOOSIX.
Apudmernueckre NeHCTBUS CpaBHHUBaTH " YIOPSAA0YHMBATH apoou,
C pallMOHAJIbHBIMU YUCJIaMU. HpeOGpaSOBLIBaﬂ npu HeO6XO}II/IMOCTI/I JCCATUYHBIC
CpaBHeHue, yropsiiodnBanie | IpoOM B OOBIKHOBEHHbIE,  OOBIKHOBEHHBIE B
pallOHAJIbHBIX YHCEIL. JACCATUYHBIC, B YaCTHOCTHU B 6CCKOHG‘{HyIO)16C${TI/IqHyIO
CrenieHb ¢ HAaTypalbHbIM ApoGb.
1OKA32TENIEM. IIpumeHsATH pa3n006pa3m)le crnocoobl l'lpl/léM[)I
PelleHne OCHOBHBIX 331a9 BbIYMCIEHUS] 3HAYeHUH [POOHBIX BBIPAKeHUH,
Ha APOGH, MPOLEHTHI H3 COZIep)KAIMX OOBIKHOBEHHBIC W JIECATHYHBIE APOOH:
peATBHOI MPAKTHKH. 3aMEHATH TP HEOOXOAUMOCTH JECATUUIHYIO ,Z[p06ub
TpH3Hax JETHMOCTH, OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO ZIecATHHOM,
pA3TOKEHHS Ha NMPUBOJNTE BBIPAKCHHE K ¢dbopme, Hanbonee ynoOHOI
Ypicina u MHOKHTETH HATYPATHHBIX JUIE  BBIUMCIICHUH,  TpeoOpa3oBbIBaTh  JAPOOHBIE BuGmiorexa  LIOK
| |Bermwcnenns. 25 5 | mcen. BBIPAKCHIA HA YMHOKEHHE M JENCHUE ACCATHIHBIX https://m.edsoo.ru/7
PamrosabHbIe PealIbHBIC 3ABHCHMOCTHL Ipobeit K JeicTBUSM C UeMbIMH  qHCTaMH (pu f415590 : :
qHCIa HEOOXOIMMOCTH CHAIIPABJISIONIEH TOMOIIBIO). e

[psmas u oOpartHast
[POMOPLUHOHATBHOCTH.

IIpuBoauTh 4YMCI0BbIe M OyKBeHHbIe NpPHMEPHI
CTEIIEHH C HATypajJbHBIM IIOKa3aTeneM, OOBICHAL
3HAUCHUs] OCHOBAHHUS CTEINEHH M ITOKa3aTells CTENeHH,

HaXOIUTh 3HAYEHMs CTEIeHEeH BHIa al (a — moboe
pamioHaTBFHOE dHCIIOo, N HATypaJbHOE YHCIIO) C
OITOpOii Ha CTIPABOYHYIO HH(OPMAIIHIO.

IloruMaTe CMBICT 3amMCH  OOJBIIMX YHCEJT C
MOMOUIBI0 IECATHYHBIX Apodeil U cTemeHed 4mcaa
10, npuUMEHSITh UX B peaibHbIX CUTYalHsIX.
IIpuMeHATHh TPU3HAKK JETUMOCTH, PA3JIOKEHHS Ha
MHOXHUTEIINHATYPATHHBIX YHCEIL.

Pemats mpocreiiluue 3aga4yM Ha 4YacTH, NPOLIEHTHI,
MIPOTIOPIINHM, Ha HaXOXJeHHWE apobm (mporeHTa) OT
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BEJIMYMHBI M BEIMIHMHBI IT0e€ ApoOH (MIPOICHTY), APOOH
(TIporieHTa), KOTOPBIM COCTaBJISIET OJHA BEIWYHHA OT
gpyroii.  IlpmBoguTh, pa3dupaTb, OLECHHMBATH
paszlMyHble pEIIeHUs, 3aluCyh PEHIeHUH TEeKCTOBBIX
3aj1a4.

Pacno3zHaBath HW  OOBSICHATBH, ONUPasCh  Ha
OIIpEeJIeNICHHs, MPSIMO MPOIMOPIHMOHATBLHBIE W O00pPaTHO
MPOMOPIIMOHATILHBIE 3aBHCHUMOCTH MEXITY
BEJIMYUHAMMU, NPUBOIUTH npuMepbl 3TUX
3aBUCHMOCTEH M3 peallbHOr0 MHUPA, U3 APYTUX YICOHBIX
MpeIMETOB.

Pemate mpocreiiirie NPaKTHKO-OPUEHTHPOBAHHbIE
3aa4M Ha APo0M, NMPOLEHTHI, NPSIMYI0 U O0OPaTHYIO
MPONOPIHMOHAJIbHOCTH, PONOPLUMH.

bykBeHHBIE BBIpaXKEHUSI.
IlepemeHnHble. JlomycTUMble
3HaYCHUATICPEMEHHBIX.
DopMyIbL.

IIpeoOpa3oBanue OyKBEHHBIX
BBIPAJKEHUH, pacKpbITHE
CKOOOK U IpHBEACHHE
MOITOOHBIX ClIara€MBbIX.
CaoiicTBa CTETICHH c
HATypaJbHBIM [OKa3aTeNIeM.

OBiageTh Ha 0a30BOM YpOBHe anreOpanvecKoit
TEPMUHOJIOTHEH W CHUMBOJHMKOH, NPHUMEHATH €& B
Ipolecce OCBOCHUS yUeOHOr0 MaTepuara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAXKECHHH IpH
3a/laHHBIX 3HAYEHMSAX OYKB; BBINONHATH BBIYMCICHHA
1o Gopmyam.

BbInoTHATL TpeoOpa3oBaHMsl LENOrO BBIPAKEHUS B
MHOTOWIEH IPUBEJCHHEM MOJOOHBIX  ClIaraeMbIX,
PacKpBITHEM CKOOOK.

BbINOTHATL YMHOXXCHHE OJHOWIEHA HA MHOTOWIEH U

bubnnoreka

LIOK

AurebpandecKue 27 Msuorounensl.  CroxeHue, | MHOTOYJICHAa Ha MHOIOWIEH, NPHUMEHATH (bovayan https://m.eds00.ru/7
BBIPAXKCHUA BBIYHTAHUE, YMHOXKEHME | KBaJpaTa CyMMbl M KBaJpaTa PasHOCTH C OHOPOH HA | 415590
MHOTOYJICHOB. ®opMynel | CIPAaBOYHYIOMH()OPMALIHIO. -
COKpAIIEHHOrO yMHOXKeHHs. | OCYIIecTBJISITH  Pa3lOKCHHE  MHOTOWIEHOB  HA
PaznokeHre  MHOTOWICHOB | MHOXKHUTENM IyTEM BBIHECEHHWsI 3a CKOOKHM OOIIETro
Ha MHOXHTEIH. MHOXHTENS, OpPUMEHeHHs  (GOpMydbl  pa3HOCTH
KBaJpaToB, (OPMYN COKPAIEHHOIO YMHOXEHHS C
OIOpOi Ha CHIPaBOYHYIO HH(POPMALHIO.
[pumenaTs mnpeoOpa3oBaHHEe MHOTOWICHOB  JUIS
peLICHHs] PA3INYHbIX 3a]a4 U3 MATEMaTHKH, CMEXHBIX
NPEMETOB, U3 pEATbHON MPAKTHKH.
3HAKOMHUTBCS C MCTOpPHUEil Pa3BHTHS MATEMATHKH.
YpaBHeHus 1 20 YpaBHeHHE, npaBwia | Pematsb nuHeiiHOe ypaBHEHME ¢ ofHOM mepemenHoi, | buOmuoreka ITOK
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HEpaBEHCTBA npeoOpa3oBaHus ypaBHEHWs, | NMPHUMEHsIA TpaBWJIa TIepexoJa OT  ucxoiHoro | https://m.edsoo.ru/7
PaBHOCHJILHOCTH YPaBHEHHW. | ypaBHEHHMA K paBHOCHWIbHOMY eMmy Oosee mpocroro | f415b90
Jluneiinoe  ypaBHenue ¢ | Buja. IIpoBepsiTh, SABIAETCS 1M KOHKPETHOE YHCIIO
OJTHOH IepeMeHHOI KOpHEM YpaBHEHHSI.
NIEPEMEHHOI, pemenve | IlomOupaTe npuMepbl Iap YHCEN, SBIAIOIIUXCA
JIMHEHHBIX YpaBHCHWH. | pELIEHHeM  JIMHEHHOro  ypaBHEHUS € JABYMs
Pemenne 3agau ¢ momompo | TMEPEMEHHBIMHU.
ypaBHEHHUH. CTpoutrs B KOOPIMHATHOW IUIOCKOCTH  Tpaduk
Jluneiinoe  ypaenenue ¢ | JMHEHHOTO YpaBHEHUS C JBYMS TNepeMEHHBIMH (IpU
08YMsSL NepeMeHHbIMU U e20 | HEeOOXOJUMOCTH C  HCIOJNB30BAHUEM  CMBICIOBOU
epagux.  Cucrema  JBYX | OIOpPBI); MOJNB3YICHh rpaMKoOM, MPUBOAUTH MPUMEPHI
JUHEHHBIX  ypaBHEHMH C | DPELIEHUs ypaBHEHUS.
JIBYMsI nepeMenHpiMU. | HaxoguTh pemeHme cucTeMbl JBYX JIMHEHHBIX
Penienue cucreM ypaBHEHHH | ypaBHEHMH C JIByMs IE€PEMEHHBIMM C OINOpOH Ha
CIOCOOOM  MOJCTAHOBKM M | alTOPUTM y4eOHbIX nercTBril. CocTaBIATh M pemiaTh
CIIOCOOOM CITOKEHHUSL. YpaBHEHHE WIM CHUCTEMY YpaBHEHMH 10 YCIOBHUIO
3a/laud, UHTEPIPETUPOBATH B  COOTBETCTBUM  C
KOHTEKCTOM 3aJlayM IIOJY4YEHHBIN pe3ysabTaT C ONOPOH
HABOIPOCHBIH IIAH.
Koopaunara Touku Ha MN300paxkaTs Ha KOOPIMHATHOW NPSAMON TOYKH,
npsimoil. Yncnosele COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAMHATaM, JIy4H,
npoMexyTku.Paccrosiane OTPE3KH, UHTEpPBabI; 3aMUChIBATh ux Ha
MEXIY IBYMS TOUKaMHU anredpanmyeckoM sI3bIKE.
KOOpJAMHATHOM NPSMOM OTMeyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IIO
IIpamoyronbHast cucrema 3a/IaHHBIM KOOp/IMHATaM; CTPOHTH rpaduKu
KOOpJMHAT Ha IUIOCKOCTH. HECIIO)KHBIX 3aBUCHMOCTEH, 3aJaHHBIX (opMyrnamu, B
KoopmHatel [pumeprirpadukos, TOM YHCIIE C TOMOIIBIO U(PPOBHIX Ta00PaTOPHUL. Bu6mmoreka ILIOK
rpaduKi. 23 3aJlaHHBIX (POPMYITaMHu. IIpuMeHSATS, H3y4yaTh NPEUMYIIECTBA, | hitns://m.eds00.ru/7
DyRKIIH Urenne rpaduKoB peanbHbIX HHTEepPNpeTHPOBATH rpaduyecKknit cnocod | £415p90

3aBUCHMOCTEN.

[onstne dynxmm. I'padux
¢dhyHKINN. CsaoiicTBa
GhyHKIHI. Jluneiinas
GbyHKIHS. IToctpoenne
rpaduka TUHEHHON

¢yaxkmmu. paduk QyHKIHH
y=kx +b.

TIPEACTABICHNS M aHAJIN3a Pa3HOOOPa3HOH JKU3HEHHOM
UHPOPMAIIIHL.

OcBauBaTh Ha 0a30BOM YpOBHE MOHATHE (YHKIUH,
OBIIaI€BaTh() YHKIIMOHAIBHON TePMHUHOIOTHEH.
Pacnio3naBaTh JuHeiHy0 ¢QyHkmmio Yy = kx + b,
ONKMCBHIBATH €€ CBOICTBAa B 3aBUCHMOCTH OT 3HA4EHUU
xkoadurmentor k u b (mpu HeobxommumocTH ¢ omopoit
Ha aJTOPUTM TIPaBHIIA).
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Ctpouts rpadpuku JTuHeHONW QYHKINY, QyHKIMH Y =
kx + b

HUcnonb3oBath HuG poBbIe pecypehbl i IOCTPOCHUS
rpadUKOBOYHKITUH 1 U3YYCHHS UX CBOWCTB.

IIpuBonuTh mNpUMEpPHl JUHEMHBIX 3aBUCHUMOCTEH B
peaNbHBIXNPOLIECCaX U SBICHUSIX.

IloBTOpEeHUE u

[ToBTOpeHue OCHOBHBIX
IOHATUH U METONOB Kypca 7

Bri6upars, MIPUMEHSTh CrIOCOOBI  CpaBHEHHS
YHcel, BEIUHUCIICHUH, npeoOpa3oBaHMi BEIPAKEHUH,
pelieHust  ypaBHEHMH  TNpU  HEOOXOJUMOCTH  C
HampaBJIsIOIIeil TOMOIIBIO.

OcCy1iecTBIATh CAMOKOHTPOJIb BBIMOMHSIEMBIX JASHCTBUI
U CaMOIPOBEPKY pe3ysbTaTa BBIUNCIICHUH,

bubmuoreka I1IOK

5 7 4 . https://m.edsoo.ru/7
00o00IIeHHE Kjacca, npeoOpa3oBaHuii, MOCTPOCHHUH. 415090
000011eHIEe 3HAHUH. Pemate mnpoctedmine 3amadd M3 peaNbHOM OKM3HH, | —
MPUMEHATb MaTEMATHUCCKUEC 3HAHUA AJIsA PECIICHUA 3a/1a4
U3 JPYrUx MPeIMeTOB.
Pemate npocreiimue TEKCTOBBIC 3a7a4H,
CPaBHHBATh, BEIOWPATh CIIOCOOBI PELICHUS 3a/1aUHL.
OBIIEE
KOJIMYECTBO 102
YACOB 1o
[TPOIT'PAMME
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8 KJIACC

KoumgecTBo DJIeKTPOHHBIE
No | Haumenosamue | 4acos (undposbre)
n = pasieaoB M TeM KOHTpOJI OcHoBHOE coaepKaHue OcHOBHBIE BHUABI JE€ATECJIBbHOCTH 06pa30B3TeJILHLIe
" NpOrpamMmbl Bcero | bHbIE 0by4atomyxcst pecypcenl
padoTsI
KBaapaTHbIii KOpeHb 13 @opMyJIHPOBATH oONpe/e/ieHHe KBaJPAaTHOrO KOPHS
uucna. [lonamue 06 U3 4Kcna, apuhMETHISCKOr0 KBaIPATHOTO KOPHS TPH
UPPAYUOHATLHOMYUCTE. HEOOXOJNMOCTH C BU3YAJILHOM OTIOPOH.
Hecamurnsie npubnusicerius TIpUMeHSITL OMEepaIiio  HM3BJCUYCHUS  KBaJPATHOTO
UppAayUOHATBHBLX HUCET. KOPHS M3 4YHCla, HCHOJIB3Ysl TPH HEOOXOIUMOCTH
Heticmeumenvhuie yucaa. | KaJbKYJIATOP.
Cpasnenue Oeiicmeumenvhvix | OUeHMBATh KBaIpaTHbIC KOPHH IEIBIMH YHCIAMH U
uucer. Apudpmernueckuil | JECITHYHBIMHU JIPOOSMH.
KBaJ{paTHBIH KopeHb. | CpaBHHBATh W YNOPSAOYMBATH PALHOHAIBHBIC U
VpaeHenue Buaa X2 = a. UppaLOHANBHBIC YHCIIA, 3alMCAHHbIE C ITOMOLIBIO
CaoiicTBa apuMETHICCKHIX KBaJ[paTHBIX ~ KOpDHEH HpHM  HEOOXOAUMOCTH  C
KBaJIpaTHBIX KOpHEM. HaIpaBJIAIOILEN TOMOILBIO.
Huena " Hpeo6pa3013aHHe HHCIIOBBIX HcciienoBars ypaBHEHUE X2 = a, Haxomuth Tounble u | bubmmoreka I1IOK
1 ;HLIHCHeHHﬂ' 15 1 BBIPKCHUH, CONEPIKAILINX npuOmmkEéHHBIe Kopau pu a > 0. https://m.edsoo.ru/7
K:;Ii}:amme KBaJIPATHEIC KOPHH. HcenenoBarh  cBoiicTBa  KBajpaTHeIX — kopHeil, | f417af8

MPOBOJISL YHCIIOBBIE HKCIIEPUMEHTHI C HCIONIb30BaHUEM
KaJbKYyJISTOpa (KOMITBIOTEPA).

IIpumeHsTH cBOHCTBA apupMeTHYECKMX KOpPHei
JAJSNPeodpa3oBaHUs BbIpaskeHUI.

BbInoanaTs npocreimmue npeoGpa3oBaHust
BBIPOKCHUH, COIEpXKAIIMX  KBaApaTHBIE  KOPHU.
BelpakaTh  mepeMeHHbIE M3 T'€OMETPUYECKHX U

(uzmgeckux GopMyI Ipu HEOOXOJUMOCTH C OIIOPOH Ha
TIPaBHIIO.

BpIyucJasiTh 3Ha4YeHUs] BBIPAXKECHUH, COIEpKALIMX
KBaJI[paTHBIE KOPHH, WCIONB3YyS TPH HEOOXOIUMOCTH
KaJbKYJISTOP.

Hcnosib30BaTh B XOZ€ PEHICHHUS 3a7ad dJIEMECHTapHBIC
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MpCaACTaBJICHUAA, CBs3aHHBIC C HpI/I6J'II/I)KéHHI>IMI/I
3HAUYCHUSAMU BCIINYHH.
3HAKOMHUTHCS C I/ICTOPI/ICﬁ Pa3sBUTUA MATECMATHKH.

CrerneHs ¢ 1eNbIM
nokazareneM. CtaHnapTHas
3anuck yucna. Pasmepst
00BEKTOB OKPYKAIOILETO
mupa (0T JIEMEHTapHbBIX
YacTHIl JO KOCMHUYECKHX
00BEKTOB), JTUTEIBHOCTh
MPOIIECCOBB OKPYXKAIOIIEeM

@D opMyTHPOBATH ONpeNeeHue CTCICHH C IENbIM
nmokaszareneM (P HEOOXOTUMOCTH IO BH3YyaJIbHOM
orope).

IpencTaBiaaTh 3amuch OONBIIMX W MAJbIX YHCENT B
cTaHIapTHOM Bujie. CpaBHUBAThL YWCIIA U BEIUYMHEI,
3aIMMCaHHbIE C UCIONb30BaHueM crernenu 10.
Hcnoan3oBaTh 3ammMch YWCET B CTaHIAPTHOM BHIC
JUIS BBIPQKEHHUsSI Pa3MepOB OOBEKTOB, JIHTEIBHOCTH

Yucna u
- MHupe. MIPOIIECCOB BOKPY)KAOIIEM MHUpE. bubmuoreka 1IOK
A — 7 CBOIICTBA CTEINEHU C LIEJIBIM ®OpMYIHPOBATH, AMHCHIBATE B CHMBOJHYECKOI: https://m.edsoo.ru/7
MokazaTeyieM T10Ka3aTe/IeM. ¢opMe ¥ WITIOCTPUPOBATHL NMPUMepPaMM CBOWCTBa falrafg
CTEIEHH C LIENbIM MoKa3zarteneM (pU HeOOXOJUMOCTH C
HCTIOJIb30BAaHHEM BH3YaJIbHOM OMOPBHI).
IIpuMeHATH CBOlCTBAa CTENEHM I NPeoOpa3oBaHMA
BBIDAKCHUH,  COIEp)KAIIUMX  CTENIEHH C  LEIbIM
MOKa3aTelIeM  C  WCMOIb30BAHHMEM  CIPABOYHOU
undopmanuu. BeINOMHATL AelicTBHSL C 4YKCIaMy,
3alUCaHHbBIMM B CTaHAAPTHOM BuAE (YMHOXCEHHUE,
JICIICHUE, BO3BEICHNE B CTCIICHB).
AlreGpanyecke KsanpatHsiit TpéxuieH. Pacno3naBath KBajpaTHbIM TPEXWIEH, YCTAHABIMBATh
BEIPAKEHHA. . Pa?nome}me KBaJ[paTHOTO BO3MOKHOCTB €T0 PAa3JIOKEHHsI Ha MHOKUTEIH. ) ]hStI/tI6n'I7/OTeK(? I_[O/I7(
KBazpaTssiii TpEXUiIeHa Ha MHOKUTEITH. Pa“CK.]'IaI[LIBaTL HA  MHOXHTEJHM  KBaIpaTHBIH f4lp7s.fm.e S00.ru
TpEXwIeH TPEXWIEH C HEOTPHIATENbHBIM TUCKpUMHHaHTOM mpu | (417af8
HEOOXOIMMOCTH C OTIOpPOH Ha allTOPUTM IIPaBUIIA.
Anrebpanueckas Ipo6b. | 3ammuchIBaTh anreOpanueckue BoipaxkeHus. Haxonuth
Jomyctumble 3HA4eHUA | OOJIACTh OIPEAEIECHHS PALMOHATIBHOTO BBIPAKEHHS.
AnreGpanteckue NICPEMEHHBIX, BXOAIMX B | BBINOJIHATH YKCIOBBIE MOJICTAHOBKA M BBIYHCIATH
BHIPAKCHI, anTebpandecKie BEIPAKEHAA. | 3HaUYeHHe JpoOM, B TOM UHCIE C  TOMOIIBIO BHGH_HOTeKa HOK
Aurebpaneckas 15 OcHOBHOE | CBOHCTBO | KallbKyJIATOPA. https://m.edsoo.ru/7
o6 anredpandecKon Ipobu. | MopMyJIHPOBATH OCHOBHOE CBOICTBO alreOpanveckon f417af8
Coxkpamenne npo6ei. Ipodu 1
CrnoxeHnmue, BBIUWTAHHUE, | MPUMEHSTH €To I peodpa3oBaHus APOOEH.
YMHOXEHHE W jiefieHHe | BbINOIHATH JeHCTBUS C are0pandecKuMu JIpoOsMu
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anreOpanyecKux Jpobei.
IIpeoOpazoBanue
BBIPDAXKEHUH,  comeprKaiux
anreOpanyeckue JpooH.

Npyu  HEOOXOAMMOCTH C HANpaBIISIOIICH ITOMOIIBIO.
[TpumensaTh Mpeodpa3zoBaHus BRIPAKEHUH ISl pELIEHUS
3amad.  BeIpaxkaTh mnepeMeHHble 13 (oOpMyI
(pm3myeckux, TE€OMETPUYECKHX, OTIMCHIBAIOLITHX
OBITOBBIE  CHTyallMM) TpH  HEOOXOIUMOCTH  C
HaNpaBJIsIOIIEi MOMOILBIO.

KBanpatHoe ypaBHeHMUe.
Henonnoe xBagpaTHOE
ypaBHeHHe. DopMyna KopHeil
KBaJ[PaTHOTO YpaBHEHMUSL.
Teopema Buema.

Pemienne ypaBHeHUi,
CBOJAIINXCA K KBaJIpaTHBIM.

PacnosnaBaTth KBaipaTHBIC ypaBHEHUS.

3anuceiBaTh  (pOopMyJy  KOpHEH  KBaJpaTHOro
YpaBHEHMS; pellaTh KBaJpaTHble YpPaBHEHU —
TIOJHBIE U HEMOJIHBIEe (C HUCIONb30BaHUEM CIPaBOYHOI
undopmanum).

IlpoBoauTe mpocTeiilie  HMCCIEIOBAHHSA
KBaJIPAaTHBIX YPaBHEHUH.

[pocreituenpodHo- Pemiath ypaBHeHMsI, CBOISINMECS K KBaJIPaTHBIM, C
VpasHenus gauHOHam’HHe YPaBHCHM. TMOMOIIBIO TIPE0OPa3OBaHuil U 3aMeHOM MepeMeHHOMH ¢ it oK
HCPABCHCTBa. 15 3;;:1“6 ZGKCTOBHX OHGPOIt Ha ATOPHTMIPABILIa. htytlp::lldlorr:.e;;sool.lru/ 7
KBazpaTnsblie HOMOIIbIO  KBAZDATHEX Ha0aroaaTh M aHAIM3HUPOBATDL CBSI3b MEXIY KOPHSIMHU 41748
ypaBHeHHUs g ¥ K03 PUIIHEeHTaMU KBaAPATHOI'O YPaBHCHUSL. 2=1a0
YpaBHCHUH. Hpumensmo meopemy Buema ona
peuienus 3a0ay (¢ UchoIb308aHuem oopasya).
PemaTh  TeKkcTOBBIE  3aJauyd  aNreOpanvdecKum
CIIOCOOOM: TIEPEXOAUTH OT CIOBECHOH (hOPMYIHPOBKH
YCIOBHS 33/1a4d K alureOpanvdeckod MOJAENH IMyTEM
COCTaBICHHs YypaBHEHUs (IPH HEOOXOAUMOCTH C
HaIpaBJIAIONIEH IIOMOINBIO); peIaTh COCTaBJICHHOE
ypaBHEHHE; HHTEPIPETHPOBATE PE3y/bTaT.
3HAKOMHTBCA ¢ HCTOPHEli pa3BUTHS anTeOpPHL.
Jluneiinoe  ypaBHeHne ¢ | Pacmo3HaBaThb JIMHEWHBIE YpaBHEHHS C  JIBYMS
IBYMsl TI€pEMEHHBIMH, €ro | nepeMeHHbIMH. CTPOUTHL TrpaduKu JIMHEHHBIX
rpaduk, IpuMepsl pelleHHs | ypaBHEHuil, B TOM qHCIe
YpaBHeHus YpaBHEHHUH B IIETBIX YHCTAX. HCIO0JIBb3Yysl LHM(POBbIe pecypchl (mpu Bu6mioreka  1TOK
HCpaBCHCTBA. 13 Pemenre  cucTeM  JByX | HEOOXOAUMOCTH C OmOpoi Ha aNTOpUTM https://m.edso0.ru/7
Crcremb JMHEHHBIX ~ ypaBHeHHWil C | Y4eOHBIX ICHCTBHIA). f417af8
YpaBHCHMU JBYMsI mepeMeHHBIME. | PasjinyaTre  mapamnensHele W Iepecekamlommecs |

IIpumepsl pelieHust CUCTEM
HEIUHEWHBIX YpaBHEHUU C
JBYMsI IepEMEHHBIMH.

TpsSMEIE TI0 MXYPaBHEHUSIM.
Pemarn CHCTEMEI JIBYX  JIMHEHHBIX
YpaBHEHHH C JIBYMSI TIepEeMEHHBIMA
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TIpaghuueckas

UHmMepnpemayus  ypPaeHeHus
¢ 08YMs NEPEMEHHbIMU U
cucmem ypasHeHuil ¢ 08yms

nepemMeHHbIMU.
Pemienne TeKCTOBBIX 3aiay ¢
MIOMOIIIbIO cHCTEM
ypaBHEHUH.

MOJICTAHOBKOM U CIIOKEHHEM.

PemaTh mpocteiiiiie CUCTEMBI, B KOTOPHIX OJHO W3
ypaBHCHHI HE SIBIISACTCS JTUHCHHBIM npu
HEOOXOTMMOCTH C HATIPABJIAONICH TTOMOIIIBIO.
IIpugooums epaghuueckyro UHmMepnpemayuio
pewienus ypagHeHus. ¢ 08yMs. NEPEMEHHbIMU U CUCTeEM
ypasHenuil ¢ 08yMsAnepeMeHHbIMU.

Pemate  TekcTOBBIE  3agaud  anrcOpanyeCKUM
CIIOCO0OM.

UucnoBbie HEpaBEHCTBA U UX
CBOMCTBA.

HepaBeHcTBO ¢ 071HOM
nepeMeHHo. JIunenHsie
HEPaBEHCTBA C OJTHOMN

@D opMyITHPOBATH CBOICTBA YHCIIOBBIX HEPABEHCTB,
WIITIOCTPHPOBATEH UX Ha KOOPIMHATHON MPSIMOM.
IIpuMeHSATH CBOICTBA HEPABEHCTB B XOJI€ PEIICHUS
3aa4. PemiaTh nuHelHbIE HEpaBEHCTBA C OHON
nepeMeHHON,M300paxarh pelieHie HepaBeHCTBa Ha

YpaBHeHUA MEPEMEHHOH M HX pelleHHe. YHCIOBOW MPAMOIL. bubmuoreka 1IOK
HCpaBCHCTBA. 12 CucremMbl JTUHEHHBIX PemiaTh cHCTEMBbI JINHEWHBIX HEPABEHCTB, H300paxaTh https://m.edso0.ru/7
Hepasencrsa HEPABEHCTB C OHOM PellIeHNECHCTEMBI HEPABEHCTB Ha YHCIIOBOM MPAMOii falraf8

MIEPEMEHHOM U UX pelLICHHE. IpY HEOOXOAMMOCTHC BU3YaTbHOM OMOPOI.

N3o6pakeHne pereHus

JIMHEWMHOIO HEPAaBEHCTBA U

UX CHCTEMHA YHCIIOBOU

TIPSIMOM.

[NonsaTre GyHKIMM. Hcnoab3oBaTh (QYHKIHOHAIBHYIO TEPMHUHOJIOTHIO U

Ob6nacte ompeneneHust u CHMBOJIHKY.

MHOXKECTBO3HAYCHU I Boluucasitb  3HayeHMsi  QYHKOUMH,  3aJaHHBIX

¢yakuun. CriocoOsl 3a1aHus ¢dopmynamu  (Ipy  HEOOXOIMMOCTH  HCIIOIB30BATh

GhyHKIHI. KaJIbKYISITOP); COCTaBJAATh Ta0JMIbl 3HAYeHMil

I'paduk Qynkim. CoiictBa | (PyHKIUH.
DyHKIMH. ynkimu, ux orodpaxenue | CTPOHMTH MO TOYKAM rpaduKH yHKIHIL. bubmmorexka  1IOK
OcHoBHbIe 5 Harpaduke. OnmuchiBaTh CBOiicTBAa (yHKIMKM Ha ocHoBe e& | Nitps://m.edsoo.ru/7
TIOHSTHS f417af8

rpa)UIecKoro MpeCTaBIIeHU MPH HEOOXOAMMOCTH C
HaIpaBJISIIOIIEH TOMOLIBIO.

Hcnonb3oBaTh (QyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHMBOJIMKY.

HccaenoBare mpumepsl TIpadyKoOB, OTPasKAIOIINX
peanmbHBIE Tpoliecchl W siBieHWs.  IIpuBoAMTH
NpUMepbl TIPOIIECCOB W SIBIICHWH C  33/IaHHBIMHU
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CBOMCTBaMHU.
HUcnonb30BaTh KOMNBIOTEPHbIE MNPOrpPaMMbl s
MOCTpOCHUS TpadukoB (QYHKIMHA W U3YYCHHS WX
CBOICTB
Urenue U  TIOCTPOEHHUE Haxonuthk ¢ moMompio rpaduka QyHKINN 3HAUCHUC
rpaduKoB  yHKIHML. OAHOH M3 PAaCCMATPUBACMBIX BETMMHH MO 3HAYCHUIO
JIPYTroH.
Dynxiyy, B HecnoxHbIX ciydasx ~BbIpakaTtb (popmyoit
OTIHCHIBAIOIINE 3aBUCHUMOCTH MEX/y BEIMYMHAMMU.
MPsIMYO OnuceIBaTH XapakTep U3MEHEHHsI OJJHOM BEITUYHUHBI B
u TH 7
OyHKIHH. o0patHyio i’,?gfg::;f;? HSMGHZI;II;IZGJIDYTO(;}}HK y Bubnmoreka 1[OK
MpOnopHUuOHAIbHBIC BHUbI U MBbIX 10050708 .
9 | Yucnosere 9 3aBHCHMOCTH, UX TpaduKH. IMoka3bIBaTH cXeMAaTHYECKHU TOJIOKEHUE HA https://m.edsoo.ru/7
(ynxuum r KooguMHaTHoﬁ TUIOCKOCTH TrpadMKoB (yHKIMH BHIA: Y f417af8
unepoona. = X2y = X3 y= \x, Y =kx
Ipaduk QpyHKIMU Y = X2, ' ' ’ '
Hcnoab30BaTh PyHKIHMOHAIBHO-TPA(HIECKHUE
NpeACTABJEHUs [T PELICHUS M UCCIIECIOBAHMS
Oymxummy = X',y = Xy paBHeHHﬁ HCHCTﬂeM ; ABHEHUH :
= \x,y =k epagpuueckoe yp P :
IIpumensite HuppoBLIE pecypchbl s HNOCTPOCHUS
pewenue ypasHenuu u rpa(bHKOB(byHKum‘?L
cucmem ypagHeHuil.
IIprmeHsaTH CIIOCOOBI CpaBHEHHSA YHCeTI,
BBIUMCIICHUH, TPeoOpa3oBaHUil BBIPAKEHHUH, PEIICHUS
YpaBHEHHUI.
[ToBTOpeHue OCHOBHBIX | OCYIIECTBIATH CAaMOKOHTPOJB BBITIONHAEMBIX JEUCTBHMA
TIOHATUA U METOAOB KypCOB 7 | M CAMOIPOBEPKY pe3yJbTaTa BBIYMCIIEHU, bubnunorexka I1[OK
[ToBTOpEHUE u @ . .
10 6 u8 peoOpa3oBaHuii, TOCTPOCHHUIA. https://m.edsoo.ru/7
o00o0menue N .
KJIACCOB, 0000IIeHne 3HaHuil. | Pemars 3amaum u3 peasHOM JKU3HHU, f417af8
MPUMEHITh MaTeMAaTHYeCKUE 3HAHWS IS PElIeHUs
3a7a4 W3 APYIHX MPEIMETOB.
Pemrate TekcTOBBIE 3amaud, CpaBHHUBATH, BHIOMpPATH
CHOCOO0BI PEIICHHUS 3a0a4u.
OBILIEE
KOJIMYECTBO 102
YACOB o
[MPOI'PAMME
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9 KJIACC

DJIeKTPOHHbIE
(uudposbie)
Ne HanmeHoBame Konu4yecTBo 4acoB OcHOBHOE coep:kanue Buapl gesiTeIbHOCTH 00yUAIOIIMXCS o0pa3oBaTe/ibHbI
/| Pa3/leloB i Tem © pecypert
I MPOrpaMMbl Kottpous
Bcero Hble
pPadoThI
PanmoHasnbHbIe yucia, | Pa3BuBarth Tpe/icTaBJIeHHs 0  YHCIax:
UppayuUoOHanbHble yucaa, | O3HAKOMHTBCH C BO3MOXXHOCTBIO ITPEACTABICHUS
KOHeyHble U OecKoHeyHble | JIEHCTBUTENILHOTO YHCIAa KaK OECKOHEYHOM
oecamuynvle opobu. JECATUYHON APOOH, MPUMEHSITh ACCATHYHBIC
Mnoowcecmeo MPUOIMKEHUS PALMOHATIBHBIX U UPPALIOHAIBHBIX
OeticmeumenbHvIX yycen; | dUCEN. 3ANUCHIEAMb, CPAGHUBAMb U YNOPAOOUUEAM b
OeticmeumenvHble YUCIA KAk | OeticmeumenbHble yucid. BbINOJIHATH, coYeTasi YCTHBIE
beckoneunvle  OecsimuuHble | W MUCbMEHHbIC MPUEMBL, apudMeTHYeCKHe IeHCTBUA C
opobu. B3zaumno | panyoOHaNbHBIMH  4YWCIAMM; HAXOAWThb  3HAuYCHUS
00HO3HAuHOe coomeemcmeue | CTENeHe ¢ IeNbIMM  TOKa3aTelssMU U KOpHEH;
Yucna u Mmedcoy MHOJICECMEOM | BBIYHMCIATH 3HAUCHUS YHCIIOBBIX BBIPAKECHUM. Bubmiorexa [[OK
1 BBITHCIICHHS. 9 1 0elicCIneUmenbHblX — Yucel U H(iny!mn) npe/cTaBJICHHE 0 3HAYMMOCTH https://m.edsoo.ru
JleHcTBUTEIbHBI MHOIHCECMBOM mouex | NEHCTBUTENBHBIX YHCEN B MIPAKTHUECKON JIEATEIbHOCTH 17£419d08
€ Jucia KOOPOUHAMHOU NPAMOU. YEeIOBEKa. E—
Cpasnenue AHaIM3UpOBaTL M JeJaThb BBbIBOABI  (ImocJje
oelicmeumesibHbIX yucern, COBMECTHOT0 AaHAJIM3a) O TOYHOCTH MPHUOIIKEHUS
apugpmemuueckue Oeticmeus | IEHCTBUTEIHLHOIO YKCIA IPU PELICHUH 3aad.
c OeticmeumenvHoimyu | OQKpPYIJISITh JCHCTBUTENFHBIE YHCIA, BBIMOJIHATH
YUCTAMU. NPUKHUIKY PE3yIbTaTa BBIYMCICHUM, OLlEHKY 3HAaUCHUI
[IpubnmmxEéHHOE  3HAYCHHWE | YHCIIOBBIX BBIPAYKCHUH.
BEJIMYMHBI, TOYHOCTh | 3HAKOMHTHCS C ICTOpHEH pa3BUTHS MaTeMaTHKH.
npubmmkenns.  OKpyriieHne
yucen. Ilpukunka U oLeHKa
PE3yNIbTaTOB BBIYMCICHHUH.
2 YpaBHenns u 14 1 JluneiiHoe ypaBHEHHE. OcBauBaTh, 3aMOMHHATD u npumensite | buomoreka IIOK
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HEpPaBEHCTBA. Pemenue ypaBHeHui, rpadpuyueckue MeToAbl TNpU PEUICHUH YpaBHEHUH, https://m.edsoo.ru
YpaBHeHUs ¢ CBOIAIIUXCS K IMHEHHBIM. HEPAaBEHCTB W WX CHCTeM (NMPH HEOOXOIAUMOCTH C /7f419d08
OIHOM KBagpatHoe ypaBHEHHE. OIIOpOH Ha aJrOPUTM y4eOHBIX AEHCTBHUIA).
MepeMEeHHOMN Pemenune ypaBHEeHMIA, Pacmo3naBaTh 11e7IbIe U IPOOHBIC YPABHCHHS.

CBOJISIIIIMXCS K KBAIPATHBIM. PemaTts JWHeliHBIE W KBaJApaTHble YpaBHEHHs,

BukBanpatHbie ypaBHEHUS. yYpaBHEHHMsI, CBOMSIINECS K HUM, MpOCTelIme ApoOHO-

Ilpumepvr  peuwienus panroHaIbHbIE ypaBHEHHSI.

ypasHeHutl  mpemuveli Ipengarate  BO3MOXHBIC  CHOCOOBI  PEIICHHS

U yemeépmotui cmeneHeli TEKCTOBBIX  3a/lay, O00CYXIAaThb MX M pelarb

pasnodcenuem Ha TEKCTOBBIE 33a]]aull Pa3HbIMHU CIIOCOOAMH.

MHOXMCUmMeNU. 3HAKOMUTHCS ¢ HCTOPMEH Pa3BUTH MaTEMAaTHKH

Pemienre npooHO

paLMOHANIBHBIX YPaBHEHUM.

Penrenne TeKCTOBBIX 3a71a4

anreOpanyecKuM METOIIOM.

JluneiiHOE ypaBHEHHUE C OcBauBaTh U MPUMEHSATD NIPUEMBI PEILICHUS] CHCTEMBI

JIBYMS IEPEMEHHBIMU U €70 JIBYX IMHEHHBIX YPaBHEHUU C ByMs MEPEMEHHBIMH U

rpa¢uk. Cucrema IByX CHCTEMBI JBYX YpaBHEHHH, B KOTOPHIX OHO ypaBHEHHE

JIMHEWHBIX YPaBHEHUN C HE SIBIISICTCS IMHEHHBIM(IIO BU3YaJIbHON OTope).

JIBYMS IEPEMEHHBIMU U €& Hcnons3oBaTh (yHKIMOHANBHO-TpaduUecKue
YpaBHeHus u peureHue. Pemenue cucrem NPEACTAaBICHUS IS PpelleHusl W HCCJIeJ0BaHUsA Bubsorexa LIOK
HEpaBEHCTBA. 14 ABYX YpaBHEHHH, O1HO 13 YpaBHEHHIH U CHCTEM. hitps://m.edsoo.ru
Cucrembl KOTOpBIX JIUHEWHOE, a IpYroe | AHaJM3MpoOBaTh TEKCThl 3aJa4, pemaTbh ux 17£419d08
ypaBHEHUH — BTOpOH CTEIEHHU. anrebpanyeckuM CrocoooM: nepexoauTh oT E—

I'padmueckas uHTEpHIpeTalMsA | CIOBECHOW  (OPMYIMPOBKM  YCIOBHS 33084l K

CHCTEMBI YPAaBHEHUH C IByMs | aireOpanveckoil MOIENH MyTEM COCTABICHHS CHCTEMBI

TIepEMEHHBIMH. YpaBHEHHH;  pellaTb  COCTaBJICHHYIO  CHUCTEMY

PellleH e TeKCTOBBIX 33124 YpaBHEHHI; HHTePNPETHPOBATH PE3yIbTaT.

anreOpanmdeckuM CrrocoooM. 3HAKOMHUTBCA ¢ HCTOPHEll Pa3BUTHS MATEMATHKU

"ncoBbie HEPABEHCTBA M X | YyraTh, 3aNHUCHIBATH, IOHUMATh, HHTEPIPETHPOBAThH

CBOVICUTB& HEpaBEHCTBA; UCIIOIb30BaTh CUMBOJIMKY H
VpaBHeHus 1 HHHefIHHe HePaBeiICTBa ¢ TEPMHUHOIOTHIO. BBINOIHATHL npeoOpazoBaHus Bubnmoreka ITOK
HEpABEHCTBA. 16 OHOM ITIEPEMEHHOU 1 UX HEPAaBEHCTB, HCMOJb30BATh [UIIPEOOPa30BaHUs https://m.edsoo.ru
HepaseHctBa pewenne. Cucremsl CBOIMCTBA YKCIIOBBIX HEPABCHCTB. /7f419d08

JIMHEVHBIX HEPABEHCTB C
OJTHOM TIEPEMEHHOM U HX
pelIeHue.

Pacno3naBaTth NMHEWHbIE U KBaAPATHBIC HEPABEHCTBA.
Pewars JIMHENHbIE HEPABEHCTBA,
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KBanpatHsle HepaBeHCTBA U
HX pellIeHHUE.

I'paduaeckas
WuTepnperanus
HepageHcTB 1 cuctem
HEpPaBEHCTB C ABYMS
NepEeMEHHBIMH.

CHCTEMEI JIMHEMHBIX HEPABEHCTB, CUCTEMBbI
HEPaBEHCTB, BKIIOYAIOIINUX KBaJIPaTHOCHEPABEHCTBO, U
pelaTh ux; 00CyKAaTh MMOJYUCHHBIE PEIICHMUS.
HN3o00paxkaTh pelieHre HEPaBeHCTBA U CUCTEMbI
HEPaBEHCTB Ha YHCIIOBOH MPSMOH, 3aNIMCHIBATH
pelIeHre ¢ TOMOIIBI0 CHUMBOJIOB.

Pemath KBajpaTHbIE HEPABEHCTBA, UCIOJB3Ys
rpaduIeCKUCPEICTABICHHS.

OcBanBaThb ¥ IPUMEHSITh

HEpaBEHCTBA MIPYU PENICHUH Pa3InYHbIX 337134, B
TOM YHCJI€ TPAKTUKO-OPUEHTUPOBAHHBIX.

O yHKIIMH

16

KBanparuunas ¢yHkuus, eé
rpaguKk M CBOICTBA.
[Tapabona,koopIUHATHI
BEpIIMHBI MapadoIibl, OCh
CUMMETPHH MapadobL.
CreneHHbIe GYHKIHH C
HaTypaJIbHBIMU
[0Ka3aTeJIs MU 2 U 3, UX
rpaduKy 1 CBOICTBA.
I'paduku pysxuuit: y =KX,y
=k« + b,y = axt,y =
ax®,

y=xy =kx

Pacno3naBaTth BUJIbI HM3y4aeMBbIX GbyHKIMHT;
HJLIIIOCTPUPOBATH CXEMaTHYECKH, O0BSICHATDH
PacIoioKeHHE Ha KOOPIUHATHON MIIOCKOCTH rpaduKoB
Qynkumii Buga: y = kx,y = kx + b,,y =ax?,

y = VX, y = B 3aBHCHUMOCTH OT 3Ha4yeHUM

KO3 PHUIIMEHTOB;
X

OIUCBIBATh ux CBOWCTBA. Pacno3naBartnb
KBaJ[paTU4HyI0 QyHKIUIO 10 hopMyIie.

IIpuBoANTL MpHMepPBI KBAaJPAaTUYIHBIX 3aBHCUMOCTEH
U3peabHOM KNU3HH, PU3UKH, TEOMETPUH.

BoisiBasTh U 0000mare 0coOeHHOCTH —rpaduka
KBaJpaTU4HOH (QyHKIMH Y = ax> + bx + ¢ (pu
HEOOXOIMMOCTH C HATIPABIIAIOLICH TOMOIIIBIO).
Ctpouth W H300pakaTh CXeMAaTHYeCKH TpaduKu
KBaJPaTUIHBIX QYHKITNH, 3a0aHHBIX (HopMylnaMu BHIA Y
= ady =a?+qgy=ax+piy=ad+bx+c
(ip HEOOXOAMMOCTH CBH3YaJFHON OIOPOI).
AHAJIN3UPOBATh U NMPHMEHATH CBOWCTBA M3YYEHHBIX
(yHKIMH [UTA X TTOCTPOSHHMSI, B TOM YHCIIE C ITOMOIIBIO

IIUPPOBBIX PECYPCOB.

bubaunoreka [JOK
https://m.edsoo.ru
[7f419d08

YucnoBeie
I0CJIEIOBATENbH
OCTH

15

TlonsTie YHCIIOBOM
MOCJIEA0BATEIBHOCTH.
3amanne
MOCJIEI0BATEILHOCTH

OcBauBaTthb " NPUMEHATDb WHJICKCHBIC 0603Ha‘ICHI/I}I,
CTPOMTD peveBbl€¢ BLICKA3bIBAHUSA C NCIIOJIE30BaAHUEM
TEPMHUHOJIOTUH, CBSI3aHHOU C IIOHATHEM
IOCJIICAOBATCIIHPHOCTH.

Bbubmuoreka [JOK
https://m.edsoo.ru
[7f419d08
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peKyppeHTHOI QopMyinoil u
(dhopmyroii N-To wieHa.

Apudmernueckas u
reoMeTpuYecKas IPOrPECCHU.
DopMyIBl n-ro 4JIeHA
apupMeTHIECKOH u
TeOMETPUUECKON

MPOrPECCHil,CyMMBI IEPBBIX N
YJICHOB.

H3zo6padicenue 41eH08
apugmemuyeckoti u
2e0MempuyecKoll npoepeccuti
MoUKamMu Ha KOOPOUHAMHOU
naoCKOCmu.

Jlunetinwiti u
IKCHOHEHYUATIbHLIL  POCHI.
Crnooicnbie npoyenmul.

AHATN3MPOBATH thopmymy n-ro qJieHa
TIOCJIE/IOBATENILHOCTH MM PEKYPPEHTHYIO (GopMylly H
BBIYMCIATHh WICHBl IOCIEI0BATEIILHOCTEH, 3a1aHHbBIX
STUMU bopmynamu. YcTaHaBIuBaTh
3aKOHOMEPHOCTDH B ITOCTPOCHHUH IOCIIEI0BATEILHOCTH,
€CJIM BBIITUCAHBI IIEPBBIE HECKOIIBKO €€ YIICHOB.
Pacno3naBaTh apuMETHYECKYIO M T€OMETPUYECKYIO
MPOrPECCUH MPHU pa3HbIX CIIOCO0axX 3a/laHusl.

Pemars 3amaun ¢ wucnonb3oBaHueM (GopMyn1 N-TO
YJieHa apupMeTHYeCKOM u TeOMETPHUYECKOM
MPOrpeCcCHii, CYyMMBI NEPBBIX N YICHOB C OMOpPOH Ha
CIPaBOYHYIO HHPOPMAIHIO.

H3oo6pasicamp unenvt nociedo8amenbHOCmu mouKamu
Ha KOOPOUHAMHOU NIOCKOCHIU.

PaccMaTpuBaTh mpuMepbl MPOLECCOB M ABJIEHUH 13
peanpHON JKM3HH, WUIIOCTPUPYIOIINE HW3MEHEHHE B
apu(pMETHUECKOi NPOrpecCud, B T'€OMETPUYECKOU
MIPOTPECCHH; usobpasicamo coomeemcmayiouue
3a6UCUMOCIU 2PAPUHECKU.

Pewars  mpocreiilme  3agayM, CBA3aHHBIE C
YKMCJIOBBIMU TIOCJIENOBATEIBHOCTIMHA, B TOM YHCIIE
3a/la4l W3 peajbHOM JKM3HH C HCIOJIb30BaHHEM
UQPOBBIX  TEXHONOTHH  (JEKTPOHHBIX  TAONHIL,
rpayecKoro KalbKyjIsTopa U T.11.).

Pewamp 3a0auu Ha clodCHble NPOYEHMbL, 8 MOM YUCTe
3a0auu U3 pedanvHoli NPAKMUKU (C UCNONb308AHUEM
KanbKyIamopa,).

3HAKOMHTBCA ¢ HCTOPHeii pa3BUTHS MATEMATHKH.

IToBTOpEHME,
000011cHHE,
CHCTEeMAaTH3aIIHs
3HAHUI

18

Yucia " BbIYHCICHHUS
(3ammce, CpaBHEHHE,
JIEUCTBUS c

JeHCTBUTEIBHBIMH Y CIIAMH,
YHCIIOBast MPAMasi; IPOLICHTHI,
OTHOLICHMS, TP OITOPLIHH;
OKpYTJICHHE, TPHOIIKEHHE,
OLICHKA; PEIICHHE TEKCTOBBIX
3a1a4 apru(hMeTHIECKIM

OmnepupoBaThb MOHSITHAIMH. MHOECTBO,
YHuca, AETMMOCTh HATYPaJbHBIX YHCEN, MPHU3HAKH
JETUMOCTH, IIeJI0€ YHCI0, MOIYTh YHCIIA,
OOBIKHOBEHHAsI MECSITUYHAS APOOH, CTaHIAPTHBIN
BHJ YUCTIa, apru(PMETHICCKIHKBAIPATHBIA KOPEHb.
BbINOJIHATH JeHCTBHS, CPaBHMBATh "
YHOOpSIA0YMBATH dYHCIa, TPEACTaBIATh YHCIA Ha
KOOPIMHATHOM TIPSIMOM, OKPYTJIATH YHCIA; BHIMOJTHATH
NMPUKUAKY H OLIeHKY Pe3yIbTaTa BEIYUCICHHN.

bubamoreka [JOK
https://m.edsoo.ru
[7f419d08
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CIIocoOoM).

AJiredpaunyeckue

DyHKIUH (mocTpoenue,
CBOICTBa U3y4EHHBIX
GbyHKIHNH; rpaguyeckoe

pelieHre ypaBHEHHH M UX
CHCTEM).

PemaTts TekcTOBBIE 337241 apUPMETHUECKUM
criocoOoM. PemaTs npakTHyeckue 3a1aqm,
COZIepIKaIliie IPOLEHTHI, JOJIN,YacTH, BBIPaYKArOIIHe

3aBHCHUMOCTH: CKOPOCTh — BpPEMsI —PacCTOSHHE,
[eHa — KOJMYEeCTBO — CTOMMOCTb,

O0BEM paboThl — BpeMs — TPOU3BOAUTEILHOCTh
Tpyaa.

Pa3oupare  peanbHble  JKHU3HEHHBIE  CHUTYaIlWH,
(opmMyaHpoBaTh UX Ha SA3bIKE MATEMATHKH, HAXOAUTH
pellieHre, TOpPUMEHsSsI  MaTeMaTHYeCKHi  ammapar,

HHTePIPeTHPOBATH PE3Y/IbTAT

OnepupoBaTh MOHSATHSIMM: CTENEHb C  IIEJBIM
roKaszaTesneM, apuMEeTHYECKUi KBaJIPaTHBI KOPEHb,
MHOTOYJICH, ajredpanyeckas Ipo0b, TOXKICCTRO.
BbINOJIHATL  OCHOBHBbIE  JIEHCTBHUSI.  BBIIOIHATDH
pacuétel To QopmynaM, NpeoOpa3OBHIBATH IEJIbIE,
JPOOHO-PALIMOHAIbHBIE BBIPAXKCHUSI U BBIPAKCHUS C
KOPHSIMH, PEaiM30BbIBATh Pa3IOKEHUE MHOIOWICHa Ha
MHOXKUTENHM, B TOM YHCIIE C UCIOJIb30BaHUEM (OPMYII
pasHOCTH KBaJpaToOB M KBajpara CyMMbI U Pa3HOCTH (C
OMOpOil Ha CIPaBOYHYIO HWH(OPMAIMIO); HAXOIHUTh
JIONYCTUMbIE 3HAYEHUS] TIEPEMEHHBIX [UIsi JPOOHO-
palMOHaNbHBIX BBIPAXKEHUM, KOPHEH.

MopenupoBath ¢ 1mOMOIIbI0 (OpMYNT  pealibHbIE
MPOLECCHI U SIBIICHUSL.

OnepupoBath moOHSATHSMM:  (QYHKUIUS, Tpaduk
¢dyHKIHY, HYIIH ¢dhyHKINY, MPOMEXKYTKU
3HAKOIOCTOSIHCTBA, POMEIKYTKH BO3paCTaHMsI,

yObIBaHWS, HAawWOONbIIEE W HAaWMEHbIIEE 3HAUYCHUS
(dhyHKIHN.

AHAJIN3UPOBATh, CPABHUBATH, 00CYKIaTh CBOWCTBA
(hyHKIHH, CTPOUTH UX TPAPUKH.

OnepupoBats MOHATUSIMU: npsiMast
NPOIOPIMOHATIBHOCTD,00paTHAs. TPOIIOPIIMOHATIBHOCTS,
TUHeHHAass — QYHKOWA, — KBagpaTHYHAas  (QYHKIIHSA,

napaboia, Tunepoona.
Hcnonb30BaTh rpaukM AJis ONPEAEICHUS CBOWCTB,
MPOIIECCOB M 3aBHUCUMOCTEH, JUIS pEMICHHs 3anad W3

26




JIpYrux y4eOHBIX TIPEIMETOB M pPEANbHOH KH3HH;
MOJEeJNPOBATH C TIOMOIIbIO TPaUKOB peabHbIE
MIPOLIECCHI U SIBIECHUSL.

Beipazxkate  dopmynaMm  3aBHCHUMOCTH  MEXAY
BENMYMHAMHU.

OBIIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 7
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