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MNOACHUTEJIBHAS 3AIIUCKA

PaGouas mporpamma mo anredpe ais o0y4aroumxcs ¢ 3aAepKKOH MCUXHUYECKOT0 Pa3BUTHUS
(nanee — 3I1P) Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHUs OJATOTOBJICHA Ha OCHOBE DeepaibHOr 0O
rOCYJapCTBEHHOTO 00pa30BaTEeNIbHOIO CTaHAapTa OCHOBHOro obmero oo6pazoBanus (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287) (mamee — ®I'OC O0OO0O), denepanbHOI
aJanTHPOBAHHOM 00pa3oBaTeIbHONW MPOrpaMMbl  OCHOBHOrO oOmiero oOpas3oBaHus s
o0yyaroumxcsa ¢ OrpaHUYEHHBIMU BO3MOXKHOCTAMU 310poBbs (IIpnka3 Munnpocsemenus Poccun
oT 24 Hos0p 2022 1. Ne 1025), DenepanbHoil paboueli mporpaMMbl OCHOBHOT'O 00I11Er0 00pa30BaHMUs
no yuyeOHOMy mpenMery «Marematuka», PenepanbHONH MNpOrpaMMmbl BOCIUTAHHUSA, C Y4ETOM
pacrpeiefieHHbIX 10 KJlaccaM MpOBepseMbIX TpeOoBaHMM K pe3ysibTaTaMm ocBoeHHs DenepasibHoi
aJanTHPOBAHHOM  00pa30BaTENbHOW MPOTrpaMMBbl  OCHOBHOTO  oOmIero ooOpa3oBaHus IS
ofyyaronmxcsa ¢ 3aJepKKOM MCUXMYECKOro pa3BuTHa. B paboueill mporpamme ydTeHbl UAeH U

ITOJIOKCHHU A KOHHGHHI/II/I pa3sBUTUA MAaTCMATUICCKOI'O 06pa3OBaHI/I${ B Poccuiickoi (De;[epam/m.

O01mas xapakTepucTHKA y4e0HOIro nmpeamera « Ajareopa»

VYuebHbll mnpeamer «Anredpa» BXOAUT B IpeaMeTHyr0 obmacte «Marematuka U
uHpopmaThka». OH CIIOCOOCTBYET pA3BUTHIO BBIUMCIMTENBHOW KYJIbTYPHl M JIOTHYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMEHMS II0Jb30BAThCS aJITOPUTMAMHU, a TakKXKe INPHOOPETEHHUIO
MPaKTUYECKUX HABBIKOB, HEOOXOMUMBIX B MOBCEAHEBHOM Xu3HU oOyuatomuxcs ¢ 3[IP. YueOnbrit
IpeAMET pa3BUBAET MBIIUICHHE, IPOCTPAHCTBEHHOE BOOOpaskeHu e, (GYHKIIMOHAJIbHYIO TPAMOTHOCTb,
YMEHHUs BOCHPUHUMATh W KPUTUYECKH aHAJIM3UpPOBaThb WH(OPMALMIO, IPEACTABICHHYIO B
pasnnyHbIX popMax.

OOyueHue marematnke Na€T BO3MOXKHOCTh pa3BuBarh y oOyuatounmxcs ¢ 3IIP Tounyto,
paLMOHATIbHYI0 U MH()OPMATHBHYIO peyb, yMEHHE OTOMpaTh Haubosee MOAXOIALINE S3bIKOBbIC,
CUMBOJIMYECKHE, Tpaduyeckue CpeicTBa Uil BBIPAKEHHUS CYXKACHMH M HaBIHOTO MX
IpeCTaBICHHS.

Heo6xoauMbIM KOMIIOHEHTOM O011IeH KYJIBTYpPbl B COBPEMEHHOM TOJIKOBaHHH ABIISIETCS 0011iee
3HAKOMCTBO C METOIAMH IO3HAaHUS JCHCTBUTEIBHOCTH, IPEICTaBICHUE O NMpeIMeTe U MeTohax
MaTeMaTHK{, MX OTJIMYMA OT METOAOB JPYIMX €CTECTBEHHBIX W TyMaHUTAapHBIX HayK, 00
OCOOCHHOCTSIX MPHUMEHEHHS MaTeMaTHKU JUJIS pEelIeHHs Hay4HbIX M MPHUKJIAAHBIX 3aaad. Takum
o0pa3zoM, MaTeMaTHYeCcKoe oOpa3oBaHME BHOCHUT CBOHM BKIax B (OpMHUpOBaHHE OOLICH KyIbTYPHI

YCIOBCKA.



N3yuenne MaTeMaTUKU TakXKe CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO 4YeEJIOBEKa,
MOHMMAHHUIO KPAacoThl U U3SIIECTBA MATEMaTHUYECKUX PACCYKIACHUN, BOCHPUATHIO T€OMETPUUECKUX
(GopM, YCBOCHUIO U/IEN CUMMETpPHUH.

[IporpamMma oTpaxkaeT coiepkaHue oOyueHHs NpeaMeTy «Anredpa» ¢ yd4eToM 0cCOOBIX
oOpa3oBarenbHbIX MoTpeOHOCTEH oOyuatomuxcs ¢ 3[IP. OBnageHue ydeOHBIM TIpEIMETOM
«Anrebpay MpeaCcTaBIseT ONMPEASICHHYIO CI0XHOCTh s yuarmxcs ¢ 3I1P. ¥V o6yuarommuxcs ¢ 311P
HanOoJee BBIPAXKEHBI OTCTABAHUS B Pa3BUTUU CIIOBECHO-JIOTHUECKUX (OPM MBIIIICHUS, TTOITOMY
a0CTpaKkTHBIE U OTBJICUCHHbIE KATErOPUHM UM TPYIHOJIOCTYIHBL. B TO)XKe BpeMs NpH cCrnenraJbHOM
o0yuyeHUU oOydYarouecss MOTYT BBIIOJHATH 3aJaHusd Mo anroputMy. OHHM BOCIPUUMYHBBEL K
IIOMOIIM, MOTYT BBINOJHUTh MEPEHOC Ha AHAJOIMYHOE 3aJaHHE YCBOEHHOI'O CIOCO0a peleHMs.
CHukeHMe pa3BUTHSI MBICIUTENIBHBIX ONEPALUN U 3aME1JIEHHOE CTaHOBJICHUE JIOTUUECKUX JeHCTBUN
IPUBOASAT K HEOCTATOUHON OCMBICIEHHOCTH COBEPIIAEMbIX YUEOHBIX ACHCTBUI. Y 00ydaromumxcs
3aTPyJAHEHBI CYETHBIE BBIYUCIIEHUS, IPOU3BOIUMBIE B yM€. B IMCbMEHHBIX BBIYUCIEHUAX OHU MOTYT
OpONyCKaTh OAWH M3 NPOMEXYTOUHBbIX MmaroB. [Ipu paboTe ¢ YHUCIOBBIMU BBIPAXKEHUSIMH,
BBIYMCIICHUEM MX 3HA4€HUs MOIYT HE YJEp)KHBaThb IpPaBWIBHBIA MNOpsAAoK pAedctBuid. Ilpm
yIpoILEeHNH, peodpa3zoBaHuu BblpaxkeHuil yyamuecs ¢ 3[IP He MoryT camMoCTOATENbHO NPUHATH
peLIEHUE O MOCIEN0BATEIbHOCTH BBIIOJHEHUS NeHCTBUN. KOHKPETHOCTh MBIIIJIEHUS OCJIOXKHSIET
YCBOCHHUSI HaBbIKa PEIIECHUS ypaBHEHHI, HEPaBEHCTB, CUCTEMbl ypaBHeHMH. MM ManmogoctymHo
COBEpIIIEHNE 0OPATUMBIX OIepaIuii.

Huzkuil ypoBeHb pa3BUTHS JIOTMUECKUX OIEpaluil, HeAoCTaToYHasi 0O0OOLIEHHOCTb
MBILUIEHNS 3aTPyAHSAIOT H3ydeHHe TeMbl «DyHKIUU»: TNpU ONpeAeNeHUuu (yHKIHMOHAIbHOU
3aBHCUMOCTH, TIIPpU ONHCAaHWU TpadUuecKOd  CHUTyallMd, HCIOJB3yd TIE€OMETPUUYECKUH,
anredpandeckuid, (QyHKIMOHANBHBINA s3bIkM. Hepenko yuwammecs He BUAAT pPa3sHHULBI MEXIY
o0JsiacThio onpeaeneHus QyHKIMU U 00J1aCTbIO0 3HaUCHUH.

Pemenue 3agau cONpspKEHO € TPYOHOCTSIMHU O(GOpPMIIEHMS KPAaTKOM 3alUCH, MPOBEACHUS
aHaJIM3a yCIOBHUs 3a/1a4H, BeIJEIeHUS cylecTBeHHoro. O6yuatonecs ¢ 3[1P 3aTpynusatoTcs cienath
YMO3aKJIIOUE€HHUE OT 00IIEro K YaCTHOMY, HEPEIKO BBIOMPAIOT HEPALlMOHAIbHBIE CIIOCOOBI peLIeHus,
MHOTIa OTPAHUYNBAIOTCA MAHUIYJISLUSAMU C YUCIIAMHU.

ToyHOCTH 3alIOMUHAHUS U BOCIPOU3BEIEHUS Y4eOHOTro MaTepuajja CHHXKEHbI 10 MPUYHHE
cJ1a00CTH MHECTUYECKOM JIeATEIbHOCTH, CyKeHHs o0bema namsatiu. O6yuatronmmes ¢ 3[IP tpebyercs
Oospllle BpeMEHM Ha 3aKpelieHHe Marepuaja, akTyalu3alus 3HaHWW 10 omope mpH
BOCIIPOU3BEECHUM.

st mpeomoneHust TPyAHOCTEH B M3y4eHUM ydeOHOro mpeaMera «Anredpa» HeoOxomuma
azanTanus ooObeMa 1 XxapakTepa y4eOHOro Matepuasia K o3HaBaTeIbHBIM BO3MOKHOCTSIM YUaIUXCSI

¢ 3IIP. Cneayer yueOHbI MaTepual NPENOAHOCUTH HEOOJNBIIMMM HOPLUMSIMH, YCIOKHSS €ro



MOCTETIEHHO, U3BICKHUBATh CIOCOOBI aJanTalli TPYAHBIX 3aJaHUN, HEKOTOpPHIE TEMbI JaBaTh Kak
03HAKOMUTEJIbHBIC; HMCKIYaTh OTAEIbHBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKHI MaTepuas
pPEKOMEHAYeTCsl Hu3y4yaThb B IMPOLIECCE NPAKTUYECKOM JEATEIbHOCTH 10 PpEHISHUIO 3aj]ad.
Opranvueckoe €IWHCTBO MPAKTUYECKOM M YMCTBEHHOH J€ATEbHOCTH YYallMXCsi Ha YpoKax
MaTEeMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIHLHOMY YCBOCHHIO Oa3MCHBIX MATEMATHYECKUX

3HaHUN U YMEHUM.

Ieaun u 3axaun n3ydeHuns y4eOGHOro npeamera « Airedopa»

[TpropuTeTHBIMHU LIENSIMU 00Y4YEHUS MaTEMAaTHKE B 5—9 Kiaccax sBJISIOTCS:

* (opmMHpOBaHME  LEHTPAJbHBIX  MaTeMaTUYeCKMX  MOHATHH  (4MCIO,  BEJIUYMHA,
reomerpudeckass (Qurypa, mepeMeHHas, BEpPOATHOCTb, (QYHKIUs), OOEeCIeunBarOIMUX
IIPEEMCTBEHHOCTb U EPCIEKTUBHOCTh MaTeMaTH4eCcKoro oopasoBanus odyuaromuxcs c 311P;

* noxseneHue odydaromuxcs ¢ 311P Ha ToCTynmHOM 17151 HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTUKU ¥ OKPY)KAIOLIEro Mupa, MIOHUMaHUE MaTeMaTUKU KaK 4acTd oOmIed KyJbTyphbl
4eJI0BEYECTBA;

" pa3BUTUE MHTEJUIEKTyaJIbHBIX M TBOPUYECKHX crocobHoctell oOyuatommxcst ¢ 3IIP,
MO3HABATEJIbHONM AaKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHUM, KPUTUYHOCTU MBIILJIECHHUS,
MHTEpeca K U3yUYEHUIO MaTEMAaTUKH;

* (opmupoBaHue (PYHKIMOHAJIPHOW MaTEeMaTHUECKOW TPaMOTHOCTH: YMEHHUsS paclO3HaBaTh
MPOSIBJICHUS MaTeMaTHUYeCKHX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTyallUAX M TPU H3YYEHUU JAPYTrUX Y4YEOHBIX IPEIMETOB, MPOSBICHUS
3aBHCHMOCTEHN M 3aKOHOMEPHOCTEH, (OPMYIMPOBATh UX HA SI3bIKE MATEMAaTUKHU U CO3/1aBaTh
MaTeMaTHYeCKHE MOJEIH, IPUMEHSATh OCBOECHHBIM MaTEMaTU4YECKUI anmnapar JJjsl peLIeHUus
IIPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3ajlad, MHTEPHPETUPOBaTh U  OL€HMBATh IIOJy4EHHBIE
pe3yabTaThl.

JocTtuxenue 3Tux 1enei o0ecrnednBaercs pelieHueM CIeyoIuX 3a1au:

= ¢opmupoBare y oOyuaromuxcs ¢ 3[IP HaBbikM y4eOHO-TO3HABATEIBHON NESTEIHHOCTHU:
IUIAHUPOBAaHUE DPAOOTHI, MOUCK PpAIMOHAIBHBIX IyTeHl €€ BBINOJHEHHUS, OCYIIECTBICHUS
CaMOKOHTPOJIS;

® crnocoOCTBOBAaTh HMHTEUIEKTYyaJIbHOMY pa3BUTHIO, (OPMHpPOBAaTh KauecTBa, HEOOXOIUMBIE
YEeNIOBeKY Il TIOJHOLEHHOW JKM3HM B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHbIE
MaTeMaTHYECKOM  NEATENbHOCTH:  SCHOCTM M TOYHOCTM  MBICIHM,  HHTYULHUH,

MPOCTPAHCTBEHHBIX MPECTABICHUHN, CIIOCOOHOCTH K TPEOIOJICHUIO TPYAHOCTEH;



= (QopmupoBaTh KIIOYEBbIE KOMIETEHLMH Y4YallUXCd B paMKax HpeIMeTHOW o00sacTu
«Maremaruka 1 UHpOpMaTHKaY;

® pa3BUBATh MOHATHHHOE MbINLICHHUS oOy4atomuxcs ¢ 3I1P;

"  OCYIIECTBISATh KOPPEKIINIO MO3HABATENHHBIX MpolieccoB o0yuaromuxcs ¢ 311P, Heo6xonuMbIx
JUIS. OCBOGHHMSI TPOIPAMMHOI0 MaTepuasa 1o yueOHOMy IpeaMeTy;

" [pexycMaTpUBaTh BO3MOXXHOCTbh KOMIIEHCAllUW 0OPa30BaTENbHBIX ACPHUIMTOB B OCBOECHUU
MPEALIECTBYIOIIETO MPOrpaMMHOI0 Marepuana y ooydaromuxcs ¢ 3IIP u HenocraTkoB B UX
MaTeMaTU4€CKOM pa3BUTHH;

= cdopMHUpOBaTh YCTOWYUBBIN HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIATH U Pa3BUBATh MAaTEMaTUYECKUE U TBOPUYECKHE CIIOCOOHOCTH.

Conepxxanue o00pa3oBaHHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjbTaTaM OCBOCHMUS
®denepasibHOM paboueil mporpaMmbl, pacHpefeléHHbIM MO rofgaM OO0y4YeHHs, CTPYKTYpHUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOMIpOCaM OOydJarommecs
oOpalanuch HEOMHOKPATHO, YTOOBI OBJAJeHUE MaTeMaTHYEeCKHMMM TOHSTHUSMU U HaBbIKAMU
OCYIIECTBJIIJIOCh ~ IOCHENOBAaTeIbHO U IOCTYNaTelbHO, C  COONIOACHMEM  IpHUHIMUMA
IPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTeMaTHYECKUX
npeacTaBieHuit ooyuaromuxcs ¢ 3[1P, pacuupsist u yrmyOunsist €, 00pasysi mpoYHble MHOXKECTBEHHBIE

CBA3MU.

Oco0enHocTH 0TOOpPA ¥ alaNTALMU Y4eOHOT0 MaTepPUAaJIa 0 MaTeMaTHKe

OOyuenne yuyeOHOMY MpeaMeTy «Anredpa» CTPOUTCS Ha CO3AaHUU ONTHUMAIBHBIX YCIOBHI
JUIl YCBOEHHS IporpaMMHoro marepuana odydarommumucs ¢ 3IIP. bonbsmoe BHUMaHue yaensercs
0TOOpY yueOHOro Marepyuaa B COOTBETCTBUU C MIPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUH OOIIEro
0a30BOro ypoOBHS, KOTOPBIM JOJKEH MO COAEpNKAHUI0O M 00beMy OBbITh aJalTUPOBAHHBIM IS
obyuatomumxcs ¢ 3[IP B cooTBeTcTBHM € MX 0COOBIMM 00pa3oBaTeabHbIMH IOTpeOHOCTIMU. Crienyer
obyierunTe oOBIaJeHUE MarepuasioM oOydaromumucs ¢ 3IIP mocpenctBom ero aerambHOro
OOBSICHEHHS C CHCTEMAaTUYeCKUM IOBTOPOM, MHOIOKPAaTHOM TPEHUPOBKHM B IMPUMEHEHHM 3HAHMM,
UCIIONb3Ys IPUEMBI aKTyaJIN3alMY (BU3yaJIbHAs OIIOpPa, HaMATKa).

[IporpamMmMa mnpegycMaTpUBaeT BHECEHHE HEKOTOPHIX M3MEHEHHH: yMeHblleHue oObeMa
TEOPETHUUECKUX CBEJEHUI, BBIHECEHUE OTIEJIbHBIX TEM HJIM LIEJIBIX pa3/lejoB B MaTepuaibl s

0030pHOr0, 03HAKOMUTEIBHOIO U3y EHUSI.

HEJHU U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBJSETCS OJHUM M3 OMOPHBIX KYypCOB OCHOBHOW IIKOJBI: OHAa OOECHeuynMBaeT



U3yYEHUE JPYIMX JUCLUIUIMH, KaK €CTECTBEHHOHAY4YHOIo, TaK U T'YMAHMTApHOTO LMKIIOB, €&
OCBOEHHE HEOOXOAMMO JJI MPOJO/LKEHHs] 00pa30BaHMsS U B TOBCEIHEBHOM XHU3HU. Pa3Butue y
00yJaroIMXcs Hay4YHbIX IPEICTaBICHUH O TMPOUCXOKICHUM M CYIIHOCTH aire0panyecKux
a0CTpakIui, crocode OTpakKCHHS MAaTEMaTHYCCKOH HAyKOW SIBJICHUH M IPOIECCOB B NPUPOIEC U
o0miecTBe, poJM MaTEeMAaTHYECKOTO MOJEIMPOBAHHUS B HAyYHOM TIO3HAHMM U B TPAKTUKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOT O MUPOBO33PEHUS U KaUECTB MBIIIJICHUS, HEOOXO0TUMBIX JIJIS
aJanTali B COBPEMEHHOM IM(poBOM obOmecTBe. M3ydeHne anreOpbl €CTECTBEHHBIM 00pa3oM
obecrieunBaeT pa3BUTHE YMEHHUs HAOJOJaTh, CPaBHHUBAaTh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS], CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JACHCTBUS U
BBIBOZIbI, (hopMyiMpoBaTh yTBepxkaeHUs. OcBoeHHe Kypca anreOpsl oOecreduBaeT pa3BUTHE
JIOTMYECKOr0 MBIIIJIEHUST OO0y4YaloIMXCs: OHU MCIONb3YIOT JACAYKTUBHbIE M WHJYKTUBHBIE
paccyxeHus, 0000IIeHne U KOHKpEeTH3aluo, abcTparupoBanue 1 aHajioruto. O6ydenue anredpe
IpeAIoyiaraeT 3HAUYUTENbHBIH 00BbEM CaMOCTOATENBHONW ESITEIbHOCTH OOy4alolUXcs, MOITOMY
CaMOCTOSITENIbHOE PELICHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SBIISETCS pean3alueil e TeIbHOCTHOIO
IpUHLIKIIA 00yYEHUS.

B crpyktype nporpammsl yue6HOro Kypca «Airedpa» OCHOBHOM LIKOJBI OCHOBHOE MECTO
3aHUMAIOT COZAEP)KATEIbHO-METOANYECKHE JUHUM: «YHucna M BBIUUCIECHUN»; «AnreOpanyeckue
BBIPQXKEHUA»; «YpaBHEHUA U HepaBeHCTBa»; «DyHkuum». Kaxnas u3 3TUX copepKaTelbHO-
METOAMYECKUX JIMHUN DPa3BUBAETCS HAa MPOTSDKEHUM TPEX JIeT M3y4EHHUS Kypca, €CTeCTBEHHBIM
o0pa3oM mepemnserasch W B3aUMOJEHCTBYS C JPYTMMHU €ro JMHUAMU. B Xone u3yuyeHus Kypca
00yyaroUMMcsl PUXOAUTCA JIOTMUECKH PaCcCy)KIaTh, UCIOJIb30BAaTh TEOPETUKO-MHOMXECTBEHHBIN
a3bIK. B cBsA3M ¢ 3TUM 1enecoo0pa3HO BKIHOYHMTH B IPOrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
IIPOHU3BIBAIOIME BCE OCHOBHBIE pPa3/ielibl MaTeMaTHUeCKOro o0pa30BaHUs M CIOCOOCTBYIOILUE
OBJIAJICHUIO 00YyYaroIMMKCS OCHOB YHMBEPCAJIbHOI'O MAaTEMaTHYECKOro si3plka. Takum oOpa3om,
MOYKHO YTBEpXAaTh, YTO COJEP)KATEIbHOM M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Auredpay
ABJIIETCS] €r0 HHTEr PUPOBAHHBII XapakTep.

Conepxanne mHuM «Yucna U BBIYUCIECHUS» CIIy’)KUT OCHOBOM AJIs JabHEHILEro U3y4eHHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00y4arOIIMXCsl JJOTMYECKOT O MBIIUIEHHS, (POPMUPOBAHUIO
YMEHMSI [OJIb30BAThCA QITOPUTMAMH, a TakkKe MPUOOPETEHHIO TMPAKTUYECKHMX HaBBIKOB,
HEOOXOAMMBIX IS [TOBCEIHEBHOM KU3HU. Pa3BuTHE NOHATHS O YKCIIE B OCHOBHOM IIIKOJIE CBSA3aHO C
pallMOHATBHBIMM M UPPALMOHATIBHBIMM ~ YHCIaMH, (OpMHUpOBAaHMEM TNpENCTaBICHUN O
JEUCTBUTEILHOM 4HUCIE. 3aBEPILIEHHE OCBOEHUS YMCIOBOW JIMHUM OTHECEHO K CTaplieMy 3BEHY
o0mrero oopazoBaHusl.

ConeprkaHue IByX anredpandeckux JUHUHN — « AnreOpandeckue BhIpaxeHus» U « Y paBHEHUS

U HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOydaroIMXCsS MaTEMaTH4YECKOIro ammapara,



HEOOXOAMMOIo JUIsl pelIeHUs 3aJady MaTeMaTHKH, CMEXKHBIX IPEIMETOB U  IPAKTHKO-
OPHEHTUPOBAHHBIX 3ajad. B OCHOBHOH 1Koje ydeOHbII MaTepuall TIpYNIUPYETCS BOKPYD
paLlMOHANBHBIX BBIpAXKEHUH. Anredpa NEeMOHCTPHpPYET 3Hau€HHE MAaTEMAaTHUKU KakK s3bIKa I
IIOCTPOEHUS MaTEMaTHY ECKUX MOJIEJIEH, O CaHuUs IIPOLIECCOB U SBJIEHUH peanbHOro Mupa. B 3anaun
oOyueHust anreOpe BXOAAT TakXke JajbHeWIlee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOAMMOro, B YacTHOCTH, IJIsI OCBOEHHUS Kypca HH(GOpPMATHUKU, U OBJIaJ€HUE HaBBIKAMU
JeTyKTUBHBIX paccyxkaeHuil. [IpeoOpa3oBanne CUMBOJBHBIX (OPM BHOCHT CBOU CIEIHM(HYCCKHUHA
BKJIQJl B pa3BUTHE BOOOPaXKEHUS, CTIOCOOHOCTEH K MaTEMAaTH4E€CKOMY TBOPUYECTBY.

Conepxkanre QyHKIIMOHATBHO-Tpa(UUeCcKOll IMHUYU HalleJIeHO Ha TOJydyeHHe IKOIbHUKaMHU
3HaHUM 0 (QyHKIMAX Kak BakHeiIledl MaremMaTnueckod MOAENH Uil ONUCAHUS U MCCIeOBaHMs
pa3HO-00pa3HbIX MpPOLECCOB M SIBIEHUNW B mpupoje u obuiectse. M3ydeHue 3Toro marepuasna
CIOCOOCTBYET pa3BUTHIO y OOYYarOIIMXCS YMEHHs HCIOJIb30BaTh pa3jUUHbIC BBIPA3UTEIIbHBIE
CpeicTBa s3bIKa MAaTeMaTHKH — CJIOBECHbIE, CHUMBOJMYECKHE, I'paduueckue, BHOCUT BKJIAa B

dbopmMHIpoBaHUE MPEACTABICHUIN O POJIM MaTEMAaTUKU B Pa3BUTHH LIUBHIIM3ALUN U KYJIbTYPHI.

Buapi nesiteqibnoctu odoyyarwmuxcs ¢ 3I1P, 00yciaoBiieHHbIe 0c00bIMHM 00pa3oBaTeIbLHBIMHI
NMOTPEeOHOCTAMH U 00ecneYnBaK e OCMbICJIEHHOE 0CBOCHHUE COAEPKAHUN 00PA30BAHMS 110

npeaMery «Aaredpa»

Conepxanue BUIOB fAesTenbHOCTH oOyuatonmxcs ¢ 3IIP onpemensercss ux ocoObIMHU
oOpa3zoBaTenbHbIMU MOTpeOHOCTSIMU. [ToMuMo nmpoxo ucnoaszyemsix B AOOIT OO0 obuux amns
BCeX 00YYaromuXcsi BUAOB JEATEIbHOCTH CIEAYeT YCHIUTD BUBI JESTEIbHOCTH CrlenupUIHbIC IS
JTAHHOM KaTeropuu JeTel, 00eCneunBaroIue OCMBICIEHHOE OCBOCHUE COJEpKaHUs 00pa30BaHUs 110
IPEeAMETY: YCUJIEHH € IPEAMETHO-TIPAKTUY €CKOM eI TeIbHOCTH C aKTUBU3AL[MEH CEHCOPHBIX CUCTEM;
4YepelOBaHNE BUJIOB JIEATEIbHOCTH, 3a[€HCTBYIOIUX PA3JIMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHUE
MaTepuaja ¢ OINOpPOM Ha aJIrOpuTM; «IIOLIArOBOCTH» B H3Y4YEHMM MaTepHalsla; HCIIOJIb30BaHHE
JOTIOJTHUTEIHHONW BU3YaJIbHOW OMOPHI (CXEeMbl, IIa0J0HBI, OMOpPHBIE TAOJIMIIBI); PEUEBOM OTYET O
IpoLIECCe U PE3yJIbTaTe JEATEIbHOCTH; BBINOJHEHHE CIELMAIbHBIX 3aJaHUM, 00ecHedrBarOLIINX
KOPPEKLHUIO PpEeryyisuud y4eOHO-II03HABaTEIbHON JAEATENbHOCTH U KOHTPOIb COOCTBEHHOIO
pe3yJibTaTa.

Jna oOyuaromuxcst ¢ 3IIP cymiecTBeHHBIM SBISIOTCS MPUEMbl pabOThl C JIEKCUYECKUM
MaTepuaioM 1o npenMery. [IpoBoautcs cnenuanbHas paboTa M0 BBEAEHHIO B aKTUBHBIA CIOBaph
00yJaromMXxcs COOTBETCTBYIOIIEH TEpMHUHOJOTMU. VI3ydaemble TEpPMHHBI BBOAATCA Ha
MOJMCEHCOPHOM  OCHOBE, 00si3aTeNbHA BH3yalbHas MOAJEP)KKA, AITOPUTMBI  pabOThI ¢

OMpCACIICHNUCM, OITOPHBIC CXEMBbI VIS AKTYAJIU3allUH TCPMUH OJIOTUH.



MECTO KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IulaHy B 7—9 kilaccax u3ydaercs yueOHbI Kypc «Anredpay, KOTOpbIH
BKIIIOYAeT CIENyIoIIMe OCHOBHBIE pa3ieibl  comepkaHus: «Yucna W BBIYHCICHHSY,
«AnredpanyecKkue BHIPAKECHUA», « YPABHEHUS U HEPABEHCTBA», « DYHKIHI».

YueOHbIi NJ1aH Ha n3ydeHue anredpel B 7-9 Kilaccax OTBOIUT HEe MeHee 3 yueOHBIX 4acoB B
HEJIEeTI0 B TE€UCHHE KaXkJI0ro roja oOyueHus, BCEro 3a Tpu roja ooydenus — He meHee 306 yueOHbIX

qacCoB.

COILEPKAHUE YYEBHOTI' O KYPCA

7 KJIACC

Yucsia M BHIYUCTCHUSA

JpoOu 0ObIKHOBEHHBIE U JECATUYHBIC, IEPEXO0]] OT OAHOI (OPMBI 3aMUCH APOOEH K APYTOi.
[lonsiTe panMOHANBHOrO 4YMCNA, 3alHMCh, CPAaBHEHUE, YIOPSAOYMBAHUE PALMOHAIBHBIX YMCEIL
ApudmeTnueckue 1eiCTBUS ¢ palluOHATBHBIMU YKcIaMy. Perienure 3a1a4 U3 peajabHON PaKTUKU Ha
Y4acTH, Ha JPOOH.

CreneHb ¢ HaTypaJlbHBIM [TOKA3aTeNeM: OIpe/eleHne, MPeodpa3oBaHue BEIPAKEHII Ha OCHOBE
OIpE/IEIICHUS, 3aITUCh OOJIBIINX YHCEIL.

[TporeHTsI, 3aMCh TPOLEHTOB B BUJE IpoOU U ApoOU B BUJAE MPOLEHTOB. Tpu OCHOBHBIE
3a/1aud Ha IPOLIEHTHI, pEIICHNE 3a7a4 U3 PEeaJIbHOM MPAaKTHKH.

ITprMeHeHn e NPU3HAKOB JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTENN HATypaJIbHBIX YU CEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMast 1 00paTHas HPONOPLHUOHAIBHOCTH.

Anredpanyeckne BbIpaskeHHs

IlepeMeHHbBIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEpeMEeHHOM. JlomycTuMble 3HA4YEeHMS
nepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXKY BEIMUYMHAMU B BUJE (opMyJibl. Beruncienus no
dbopmyam.

[TpeoOpa3oBanre OYyKBEHHBIX BBIPAKEHUIA, TOXKIECTBEHHO DPaBHBIC BBIPAKEHHS, IpaBUIIa
npeo0pa3oBaHus CyMM U IPOM3BEICHMM, MpaBHJIa PACKPBITUS CKOOOK M IMPHUBEIEHUS MOJOOHBIX
CJIaraeMslX.

CBoiicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIIEM.

Opnowiensl U MHorowieHbsl. CreneHb MHorousieHa. ClOXEHHE, BBIYMTaHHE, YMHOXKEHHE
MHOTowIeHOB. POpMyJIbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApaT CyMMbl M KBaApaT pa3HOCTH.
dopmyJia pa3HOCTH KBaApaTOB. Pa3noxkeHne MHOTOYJIEHOB HaA MHOKHUTEIH.

YpasHeHust

VYpaBHEHUE, KOpPEHb ypaBHEHUS, NpaBuUia NPeoOpa3oBaHMsI ypaBHEHUS, PaBHOCHJIBHOCTb



YPaBHEHMIA.

JIuneitHoe ypaBHEHHUE ¢ OJHOM IEPEMEHHOM, YU CIIO KOPHEN JINHEWHOTO YPAaBHEHU S, PEILICHHE
JTUHEHHBIX ypaBHeHUH. COCTaBJIeHHE YPAaBHEHUI 110 YCIOBHIO 3a/jauu. Perienne TeKCTOBbIX 3a/1a4 C
MOMOIIIbIO YPaBHEHUH.

*JIMHEWHOE YpaBHEHUE C JIBYMs MEpEMEHHBIME U ero rpaduk . CucremMa JBYX JHHEHHBIX
YpaBHEHHI C JByMsl TEpeMEHHBIMH. PelieHne cucteM YpaBHEHUN CIOCOOOM TIOJCTaHOBKH.
IIpuMepsl perieHust TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUN.

DOyHKIUH

Koopaunara Touku Ha npsmoil. YncnoBbeie TpoMexKyTKU. PaccTosiHue MeXay AByMs TOUKaMHU
KOOPJMHATHOU MPSIMOU.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Abcumcca ¥ OpIMHATA TOYKHA Ha
KoopAHHATHOM miockocTH. [Ipumepsl rpadukos, 3agaHHbIx hopmynamu. UreHue rpadukoB peaibHbIX
3aBUCUMOCTEM.

[Mousitrie dynkmmu. I'paduk dynkmmu. CrolictBa GyHkiwmid. JnHeliHnas QyHkus, €€ rpaduk.
I'paduk bynkuum y = kx + b. *I'paduueckoe pemeHne TMHEHHBIX YPaBHEHUM W CUCTEM JIMHEWHBIX

ypaBHEHUI *.

8 KJIACC

Yucsia v BHIYUCTCHUSA

KBanpatubiii kopeHb u3 uuncia. *[lonstue o0 wuppannoHanbHOM uucie. [leciTuuHble
npUOIMKEHUsT UppallMOHAIBHBIX yncen*. CBoWCTBa apu(METUYECKUX KBAJIPAaTHBIX KOpHEH M UX
IpUMEHEHHE K MpeoO0pa3soBaHMUIO YHCIOBBIX BBIPAKEHUNW W BBIYMCICHHUSAM. *JlelicTBUTEIbHbBIE
gucna®,

Crenens ¢ LeabIM NIOKa3aTeneM U e€ ceoiictBa. CTaHAapTHAsL 3alMCh YUCIIA.

Anredpanyeckue BbIpaskeHHs

KBanpatHblil TpEXUIEH; pa3a0KEHUE KBAJIPATHOIO TPEXUICHA HA MHOXKHUTEIIN.

Anrebpanyeckass apodb. OcCHOBHOE CcBOMCTBO anredpaumdeckoi Jpobu. CroxeHue,
BbIUUTAHUE, YMHOXXEHHE, JejieHHe airedpanueckux Apobdel. PannoHanbHble BBIpaXKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHHs U HEPaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KoOpHeil KBajapaTtHoro ypaBHeHus. *Teopema Buera*.

Pemienvie ypaBHeHUi, CBOAAIIMXCS K IMHEHHBIM U KBaJpaTHbIM. [IpocTeiinme n1poOHO-palioHaIbHbIe

! 3nech u manee * * 0603HAYEHBI TEMbI, H3ydEHHE KOTOPBIX IPOBOAMUTCS B O3HAKOMUTEILHOM ITaHe. Ilemaror
CaMOCTOSITENILHO OTPe/elisieT 00beM U3y4aeMoro MaTepuaa.



ypaBHEHUSL.

*'papuueckass UHTEpIpETalUs YpaBHEHUN C JABYMs MEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
ypaBHEHU ¢ IByMs niepeMeHHbIMU *. [ITpuMepsl pellieHusi CUCTEM HETUHENHBIX YPAaBHEHUM C JIByMS
IIEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

UucnoBele HEpaBEeHCTBA M WX cBoWcrBa. HepaBeHCTBO ¢ OAHOM TEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIMHEIHBIE HEpaBEeHCTBA ¢ OHOM nepeMeHHON. CUCTeMBbl TMHEHHBIX
HEPaBEHCTB C OJJHOW EPEMEHHOM.

DYyHKUHMH

[Tonste Qynkiuu. O6gacTh ONpeAereHNus U MHOXKECTBO 3HaueHMH QyHkuuu. CrocoOs
3a1aHus (PYHKIIHI.

I'padpux ¢pynxuuu. Yrenue cBoiicT pyHKIuM 110 €€ rpaduky. [Ipumeps! rpapukos GyHKIUH,
OTPa’KaIOIUX PEaIbHBIE IPOLIECCHI.

@OyHKIMY, ONMUCBHIBAIOLIME NPSAMYIO M OOpaTHYH IPONOPLHOHAIbHBIE 3aBHCUMOCTH, UX
rpadukn. Oynxumn : y = x4 y = x5, y = \x, y=|x|. *I'paduueckoe pelreHie ypaBHEHNN I CHCTEM

ypaBHEHUI *.

9 KJIACC

Yucsia v BHIYUCTCHUSA

PanmoHanbHble uncia, *UppaloHalIbHBIE YMCIIA, KOHEUHbIE U OSCKOHEUHBIE JECSATUUYHBIE
npoOu. MHOXKeCTBO JeiCTBUTENbHBIX YHCEIT; NeHCTBUTENbHBIC Yhcila Kak O€CKOHEUHbIE IeCATHUHbIE
npoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JICHCTBUTENBHBIX YHCENl H
KOOPJAUHATHOM MPSIMOK.

CpaBHeHME JEMCTBUTENBHBIX YHUCEN, apUPMETHUYECKHue IEUCTBUS C JAEHCTBUTEIbHBIMU
quClIaMu *.

Pa3mepbl 00BEKTOB OKpPY’KAIOIIEr0 MUPA, JIUTEIBHOCTD IPOLIECCOB B OKPYKAIOLIEM MUpE.

[Tpubmxk€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTb HpuOMMKeHus. OKpyrjieHue 4Yucedm.
IIpuknka u OLeHKa Pe3yIbTaTOB BEIYMCICHUI.

YpaBHeHNs U HEPABeHCTBA

JluneitHoe ypaBHeHue. Penienne ypaBHEHUN, CBOJAIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMI, CBOASIIMXCS K KBaJpaTHbIM. bukBagpaTHOe
ypaBHeHMe. *[IpuMepbl pelleHus ypaBHEHHMM TpeTbed M 4YETBEPTOM CTENEHEW pa3joKeHUEM Ha
MHOKHTENH *,

Pemenne qpoOHO-palinOHAIBHBIX YPaBHEHUH.



Perienne TeKkcTOBBIX 3a/1a4 anreOpandeckuM METOI0M.

VYpaBHEeHuE ¢ JBYMS IEpPEMEHHbIMM M ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
yYpaBHEHUM C ABYMS IEpEMEHHBIMU. PellieHre CUCcTeM JIByX YpaBHEHHUM, OHO U3 KOTOPBIX JINHEHHOE,
a Jpyroe — BTOpOW crerneHH. | 'paduyeckas WHTEpHpeTanus CHUCTEMbl YPAaBHCHHH C JIBYMS
epeMEeHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM.

YucioBble HEPaBEHCTBA U UX CBOMCTBA.

Pemenue JMHEHHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOHM. PelieHue cUCTeM JIMHEHHBIX
HEpaBEHCTB C ONIHOM mepeMeHHoi. KBaapaTHble HepaBeHCTBa. [ 'padumyeckas HHTeprpeTarus
HEPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS [IE€PEMEHHBIMU.

DOyHKIMHA

KBanpatnunas ¢yHkuus, e€ rpaguxk u cBoiictBa. IlapaGona, KOOpAMHATHI BEPIUIMHBI
napaboJbl, OCb CHMMETPUU TapadobI.

I'paduku byrkumit: y = kx, y =kx + b, y=k/x, y = x% y=Vx, y = [x| u ux coiicrsa.

Yuc/ioBble N0CJI€10BATEIbHOCTH U NPOTPeCCUH

[loHATHE 4YMCIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEA0BATENBbHOCTH PEKYPPEHTHOM
dbopMmysoli U GopmyIIoit n-ro diaeHa.

Apudpmerrnueckas U reoMmeTpudeckas nporpeccun. PopmyIsl n-ro YieHa apupMeTHIecKol U
F€OMETPUYECKON MPOrPECCHA, CYMMBI IIEPBBIX /1 YJICHOB.

*300pakeHne YJICHOB apu(PMETHYecKOW U TeOMETPUYECKOW MpOorpeccuil TOuKaMH Ha

KOOPJIMHATHOM MI0CKOCTH. JIMHEHHBIN 1 SKCITOHEHIIMAIBHBIN pocT. CI0XKHBIE MPOLEHTHI *.

IIJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHS TPOrPaMMBbI 10 MATEMATUKE XaPAKTEPU3YIOTCSL:

NATPUOTHYECKOE BOCIIMTAHME:

MPOSIBJICHHMEM MHTEpeCa K MPOILIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM
OTHOIIEHUEM K JOCTUKEHHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MaTeMaTH4y€E€CKOM IIKOJbI, K
MCIIOJIb30BAHUIO STUX JIOCTHKEHUH B APYrUX HAyKax U MPUKIAIHBIX cepax;

rpakIAHCKOE M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIONHEHUIO O00S3aHHOCTEH TpakJaHWHA W pealu3alld ero IIpas,

MPEACTABICHUEM O MAaTEeMaTHYECKHX OCHOBAX ()YHKIIMOHHPOBAHUS PA3IMIHBIX CTPYKTYP, SBICHUH,

Ipolenyp rpaXkAaHCKOro oblecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXJIEHUIO



ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM TOCTIXKCHUI HayKH, OCO3HAHHEM
BA)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHLIUIIOB B A€ATEIbHOCTH YYEHOTO;

TPYAOBOE BOCIIUTAHHE:

YCTAHOBKOH Ha aKTUBHOE YYacTHE€ B PEIIEHUHU MPAKTUYECKUX 3a7ad MaTeMaTHUYeCKOU
HAIpPaBJICHHOCTH, OCO3HAHHWEM Ba)KHOCTH MaTeMaTH4YeCKOro oOpa3oBaHHUS Ha MPOTSKEHUU Bcel
JKU3HM JJIs1 YCIECIHON MPO(deCcCHOHATBHOW NEeSTEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX yYMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOECHUEM MHIAMBUIYAIbHON TPACKTOPUU 00pa30BAHUS U KMU3HEHHBIX
MJIAHOB C YYETOM JIMUHBIX UHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTEH;

3CTETHYECKOe BOCIIMTAHHE:

CIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPUSTHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1ay, PEHICHUM, PACCYX IAECHUN, YMEHUIO BUIETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpHEHTalliel B NEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YEJIOBEKAa, MPUPOABI W OOMIECTBA, IOHUMaHUEM
MaTeMaTUYECKOM HayKU KakK cepbl UeI0BEUECKON AeITEIbHOCTH, ITAIIOB €€ pa3BUTHS U 3HAUMMOCTH
JUTSL Pa3BUTHUSI IIUBUIIM3ALIMH, OBJIAICHUEM S3bIKOM MaTEMaTUKU U MaTEMaTU4YECKOU KyJIbTYpOH Kak
CPEACTBOM IIO3HAHMS MHpPA, OBJIAJECHUEM NPOCTEHIIMMHU HABBIKAMU HCCIIEA0BATENIbCKON
JeSITEIbHOCTH;

¢pusnyeckoe BocnuTaHue, GopMHpPOBaHUE KYJbTYPbI 3A10POBbSl M 3MOLHOHAIBHOIO
O0J1aronosIy4ms:

TOTOBHOCTBIO IPUMEHSATh MaTEMATUYECKUE 3HAHUSI B UHTEPECAaX CBOErO 370POBbs, BEACHUS
3I0pOBOr0 00pa3a XU3HU (340pOBOE MUTaHUE, COATAHCHPOBAHHBIA PEKHUM 3aHATUI U OTIbIXa,
perynspHas (u3nueckas akTUBHOCTH), C(POPMUPOBAHHOCTHIO HAaBBIKA pedieKcuu, MPHU3HAHUEM
CBOETro IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JIPyroro 4ejioBeKa;

IKO0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTallMell Ha MPUMEHEHHWE MAaTeMaTHYeCKMX 3HAHUU JUIs pelleHHs 3aJad B 001acTu
COXpPaHHOCTHU OKpYXKalollled cpeabl, IJaHUPOBAHUS IIOCTYNKOB W OLEHKU MX BO3MOXKHBIX
MOCTIEICTBUN JJI1 OKpY)KAroIleld Cpebl, OCO3HAHMEM TIJI00aJIbHOTO XapakTepa 3KOJIOTHYECKUX
MpOoOJIEM U IMyTEH UX PEIICHUS;

ajanTanus K U3MEHSAI0MUMCS YCJIOBUSIM COLUAIBHOM M IPUPOIHOM Cpeabl:

TFOTOBHOCTBIO K JEHCTBHUSM B YCIIOBHUSX HEOIPEAEIEHHOCTH, MOBBIIEHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHUCIE YMEHUE YUYUTHCS Yy JIPYyTHX

HI'O)ICI‘/’I, HpI/IO6pCTaTI) B COBMECTHOM ACATCIBbHOCTH HOBBIC 3HAHU A, HABBIKHM 1 KOMIICTCHIIMHU N3 OIIbITA

JPYTHX;



HEOOXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAaHUH, B TOM uucie (HOpMYJIUPOBATH UJIEH,
MOHATHS, TUMIOTE3bI 00 OOBEKTaX M SBJICHUSX, B TOM YHUCJIE paHEe HE H3BECTHBIX, OCO3HABATh
Je(UIUTH COOCTBEHHBIX 3HAHWM U KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI3OB, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIe pEIICHUS W JEUCTBHS,

bopMyIHpPOBATh U OI[EHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MeTanpeameTHbIe pe3yJbTaThl:

B pe3ynbTare OCBOGHHs IporpamMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOI'O OOIIEro
obpazoBanust y obOyuaromerocss ¢ 3IIP Oyayr chopmupoBaHbl MeTanpeAMETHbIE pe3yJbTaThl,
XapakTepu3ylolluecs  OBJAJACHUEM  YHUBEPCAJIbHBIMU  I103HABATEIbHBIMU  JEHCTBUSAMH,
YHHUBEpPCAJIbHBIMM KOMMYHMKAaTHUBHBIMU JI€HCTBUSIMHM U  YHUBEPCAJIbHBIMU PETYJIATHUBHBIMU
NENCTBUSIMU.

Ogi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJbHBIMH e CTBUAMU:

yCTaHABIMBaTh IMPUYMHHO-CIEICTBEHHbIE CBSA3M B XOJI€ YCBOEHHUS MaTeMaTHYECKOIo
MaTepuana;

BBISABIIATH J€(HUINT TaHHBIX, HEOOXOIUMBIX JIJIsl pEIICHHs TOCTaBICHHON 3a/1auH;

C TIOMOIIBIO YYHUTENS BBHIOMpPATh CIIOCOO PEIICHHS MaTeMaTUYeCKOW 3ajayu (CpaBHUBATH
BO3MOYKHbIE BApUAHTHI PELLICHUS);

IPUMEHATH U IPe00Pa30BbIBATH 3HAKK U CUMBOJIBI B XO/1€ PEILIEHUS MATEMAaTUUECKUX 3a]1a4;

yCTaHaBJIMBATh MCKOMOE U JAaHHOE IIPH pELLIEHUH MaTeMaTHYECKOM 3a1auu;

HOHUMATh U HHTEPIPETUPOBATh NH(POPMALIUIO PA3INYHBIX BUIOB U (hOPM Mpe/ICTaBICHUS;

WUTIOCTPUPOBATH PELIaeMble 3aauy rpaPuuecKUMU CXEMaMU;

3(pPEeKTUBHO 3alIOMUHATh U CUCTEMATHU3UPOBATh UH(OPMALHIO.

MOHUMATh U UCIOJIb30BaTh MATEMATUYECKUE CPEACTBA HATJISIIHOCTH (IpauKH, TUarpaMmsl,
TaOJIMILIBI, CXEMBI U JIp.) ISl UIUTIOCTPALMU, HHTEPIPETALNHU, apTyMEHTAIUH.

Osi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH KOMMYHUKATUBHBIMH /IefiCTBUSIMM:

OpPraHH30BbIBATh Y4eOHOE COTPYJHHUYECTBO U COBMECTHYIO JEATEIbHOCTb C YUUTEIEM U
CBEPCTHUKAaMU B IIPOLIECCE PELICHUS 3a]1a4;

B3aMMO/ICHCTBOBATh U HAXOJUTH OOIIME COCOOBI pabOTh; paboTaTh B T'PYMIE: HaXOAUTh
of1ee pemeHne U paspemath KOHQIUKTH Ha OCHOBE COTIJIACOBAHMS MO3UIUI U yuéTa HHTEPECOB;
clyniate naptHépa; GopMyarpoBaTh, ApryMEeHTUPOBATh U OTCTaUBATh CBOE MHEHUE;

MPOrHO3UPOBATh BO3HUKHOBEHHWE KOH(MIMKTOB MpPU HAIWYUU DPA3HBIX TOYEK 3PEHUS U

paspenaTb KOH(IIMKTHI HA OCHOBE yu€Ta MHTEPECOB U MO3UIIMI BCEX YUACTHUKOB;



apryMEeHTUPOBaTh CBOK MO3HMIMI0O U KOOPAWHHUPOBATH €€ C MO3ULUAMHU MapTHEPOB B
COTPYIHUYECTBE NMPHU BHIPAOOTKE OOIIETO PElIeHUsI B COBMECTHOM JEATEIHHOCTH,

BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTaTh KAYECTBEHHOrO pe3yJibTaTa U KOOPAMHHPOBATH
CBOM JICHCTBUS C IPYTUMH YICHAMHU KOMAaH/IbI;

OIICHMBATh Kau€CTBO CBOET0 BKJIaJla B OOIIHMI MPOIYKT.

OBiaieHue YHMBEPCATbHBIMH Y4eOHbIMH PeryJATUBHBIMU /1eiCTBUAMM:

CTaBUTH II€JIH, BBIOMPATh U CO3J]aBATh aJITOPUTMBI JUISI PEIICHHUS y4EeOHBIX MATEMAaTHYECKUX
npobiem;

MJAHUPOBATh W OCYHIIECTBISATh JEATECIbHOCTh, HAMNPABICHHYIO HA pelIeHue 3aaad
MCCIIEI0BATENILCKOTO XapakTepa.

dbopMyIHMpoBaTh U yIEePKUBATh yUeOHYIO 3a]1ady, COCTABJIATh MJIAH U MOCJIEI0BATEILHOCTD
JICVCTBUM;

OCYIIECTBJISATH KOHTPOJIb IO 00pa3ily U BHOCHTh HEOOXOIUMBbIC KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOIECC U PE3YJIbTAT YUeOHOH MAaTEMAaTHYCCKOM eI TEIIbHOCTH;

aJICKBaTHO OIICHUBAThH MPABHJILHOCTh WJIM OIIMOOYHOCThH BBHITIOJHEHUS Y4eOHOU 3amauu, eé
00BEKTUBHYIO TPYJHOCTH U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

CIMYaTh Croco0 JAEHCTBUS U €ro pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIbI0 OOHAPYKEHUS
OTKJIOHCHUM U OTIMYUM OT dTaI0HA.

MPEBUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPH PEIICHUN yU4eOHOM 3a1a49H;

MOHUMATh TPUYHHBI, 10 KOTOPBIM HE OBLI JOCTUTHYT TPEOYEMBbIN pe3yibTaT NI TEIbHOCTH,
OTIPEENATh MO3UTUBHBIC U3MEHEHHUSI M HANPaBIIEHU, TpEOyIOIIre JanbHe el padoThl;

pEryIupoBaTh C0co0 BHIPAKEHUS IMOLIUH.

NNPEJMETHBIE PE3YJIbTATDBI

OcBoenue yaeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOT'O 00IIETr0 00pa30BaHUS JOJIKHO

o0ecrneunBaTh JOCTHKEHHE CIIETYIOIINX NPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTaTOB:

7 KJIACC

Yucaa u BLIYUCTEHHS

BhInoyHATh, coueTass yCTHBIE M IMHCbMCHHBIC HPHEMBI, apu(PMETHUYCCKHE ICHCTBUSA C
palMOHAIEHBIMHU YU CIIaAMHU.

HaxoauThk 3HaYeHUs YMCITOBBIX BhIpAKEHUH; PUMEHSITh Pa3HOO00pa3HbBIE CITOCOOBI U TPUEM bI

BBIYUCIICHUS 3HAUCHUH IPOOHBIX BBIPAKEHHI, COJICPIKAIIMX OOBIKHOBEHHBIE U JECTUYHBIE IPOOH.



[TepexoauTsb OT 0OHOM (POpPMBI 3aMKCH YKCEN K Jpyroi (IpeoOpa3oBbIBATh IECSITUUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEUHYIO NECATUUHYIO ApoOb). CpaBHHBATh U YHNOPSAI0YHUBATH
palMOHAJIBHBIE YNCIIA.

OKpyrJIsTh Y cna.

BBINONMHATS MPUKHUIKY U OLEHKY pe3ysbTaTa BBIYMCICHHUH, OLEHKY 3HAYeHHH YHCIOBBIX
BBIPAKECHU.

BbIMONHATS AEHCTBHUSL CO CTENEHSMM C HaTypaJbHBIMM IIOKa3aTeJsIMU (C OHOpoi Ha
CIPaBOYHYIO HH(OPMAIIHIO).

[TprMeHATh NPU3HAKYU 1EIUMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HATyPaJbHBIX YUCEIL.

Pemate mnpocreiiye NpakTUKO-OPUEHTUPOBAHHbBIE 3aJaul, CBS3aHHBIE C OTHOLICHHEM
BEJIMYMH, [TPONOPLMOHATIBHOCTBIO BEIMUMH, IPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS
3aj1a4 ¢ yu€TOM OI'paHMYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIpaskeHHs

OpueHTUpOBaThCA B MOHATHSAX M ONEpUpPOBATH Ha 0a30BOM YpOBHE ayre0panyueckoil
TEPMHUHOJIOTUEH U CUMBOJIMKOM.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPAXKCHUN MPH 33JaHHBIX 3HAUCHUSAX I1€PEMEHHBIX.

BrimonHATe npeoOpa3oBaHus LENOT0 BBIPAXKEHHUSI B MHOT'OUWIEH NPUBEICHUEM IOJ00HBIX
CllaraeMbIX, PaCKpPBITHEM CKOOOK.

BbIMOMHATS yMHOKEHHE OHOUJIEHA HA MHOTO4JIEH M1 MHOT O4JIeHa Ha MHOT'OUJIEH, IPUMEHSITb
(bopMyIbI KBasipaTa CyMMBI M KBaJIpaTa pa3sHOCTH (C OIMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

Ocy1ecTBIATh Pa3I0KeHN € MHOIOYJIEHOB HA MHOXKUTENHN € IIOMOIIBIO BEIHECEHUS 32 CKOOKHU
0011[ero MHOXUTEJIS, TPYIIIMPOBKU CIIaraeMbIX, IpUMEHEHHs (GopMysT COKPAIIEHHOTO YMHOXXEHHs (¢
OIIOPOH Ha CIPaBOYHYIO MH(OPMAIIHIO).

[TpuMenATs MpeoOpa3oBaHUs MHOI'OUJIEHOB /JIs PELIEHHS pa3IMyYHbIX 3a]a4 U3 MaTEMAaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMM IOKa3aTeNsIMM Ul MpeoOpa3oBaHus
BBIpa)KEHUH (C OMOPOi Ha CIpaBOYHYIO HH(POPMALIHIO).

YpaBHeHHs U HEPaBeHCTBA

Pematp nuHElMHBIE ypaBHEHUs C OAHOW IIEPEMEHHOM, NPUMEHSSA IpaBHJIA IEPEXoAa OT
MCXOJIHOTO YpaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, ABISETCS JIM YMCII0 KOPHEM yPaBHEHUS.

HmeTs npencraBieHue o rpadMuecKUX METO/axX NMpU PEIICHUH JTMHEHHBIX YpaBHEHUNA U UX
CHCTEM.

[TonGupaTe mpuMepsl Map YHUCEN, SBISIOMINXCS PEHICHUEM JIMHEHHOr0 YpaBHEHHS C ABYMS

NNEPEMCHHBIMHU.



Crpouts B KOOPAMHATHOM IUIOCKOCTM TIpauK JIMHEHHOro ypaBHEHHMs C JABYMS
IepEMEHHBIMU; MOJIb3YACh I'PaUKOM, IPUBOAUTH IPUMEPHI PEIICHUs YPaBHEH Usl.

Pemats cuctembl ABYX JIMHEHHBIX YpPaBHEHHMHl € ABYMs INEPEMEHHBIMH, B TOM YHCIIE
rpaduuecku (C Onopoi Ha arOPUTM YUEOHBIX ICHCTBHI).

CocraBndarh (1Ocjie COBMECTHOIO aHajliM3a) W pellaTh JIMHEHHOE ypaBHEHUE UIIM CUCTEMY
JUHEHHBIX YPaBHEHMI IO YCIOBHMIO 3aJa4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a44 MOJIy4CHHBIN pe3ynbTar.

Koopannare! u rpagpuku. @PyHkuuu

N300paxaTh Ha KOOPIWHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH, MHTEPBAJIbl; 3alIMChIBATh YMCIIOBbIE IPOMEXYTKH Ha AJIre0panyeckoM sI3bIKE.

Otmeuats B KOOPAMHATHOM IIJIOCKOCTH TOUKH 110 3aJJaHHBIM KOOPJMHATaM; CTPOUTh IpauKu
nuHeNnHbIX QyHKOui. CTpouTts rpaduk pyHkuuu y = kx + b.

OnuceiBaTh ¢ NMOMOLIBI0 (YHKIMH H3BECTHBIE 3aBUCHUMOCTH MEXIY BeIMYUMHAMM (10
IrOpUTMY Y4eOHBIX IEHCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE; LI€HA, KOJIMYECTBO, CTOUMOCTD;
IPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM paboTHI.

HaxonuTth 3HaueHne QyHKIMH 10 3HAUECHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii crocod IMpencTaBIEHUs W aHaidu3a WHGOPMALMHU; WU3BJIEKATh U

UHTEePIPETUPOBATH NH(OPMAIHIO U3 TPa(PUKOB pEabHBIX IPOI[ECCOB M 3aBUCUMOCTEH.

8 KJIACC

Yucyia 1 BLIYUCTICHUS

Hcnonb30BaTh HayadbHBIC MPEACTABICHUS O MHOMKECTBE JACHCTBUTEIBHBIX YHCEN IS
CpaBHEHUs, OKpYIJIEHHS U BBIUYMCICHUHN; H300pa)kaTh [IEHCTBUTEIbHBIC YMCIIA TOYKAMH Ha
KOOPJAUHATHOM MPSIMOK.

[TpuMeHsATh TOHATHE apu(DMETHIECKOr0O KBaIPaTHOTO KOPHS;, HAXOAWTh KBaApaTHbIC KOPHH,
UCIIOJIB3YsSl TPU HEOOXOIMMOCTH KaJbKYJSATODP;, BBINOJIHATh MPOCTEHINHME MpeoOpa3OBaHUS
BBIPKEHUH, COIEpKAIINX KBAJPAaTHBIE KOPHH, UCIIOJB3YsI CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCET C TOMOIIBIO JECITHYHBIX IpoOerd u
creneHeit yucia 10.

AuredOpandecKkue BbIpasKeHUs

[IpuMeHsAT, TOHSATHE CTENEHW C MEJbIM TI0Ka3aTesieM, BBIOIHITh MPEoOpa3oBaHUs
BBIPOKEHUN, COAEPKAIIMX CTEMEHW C IEJbIM TOKazaTeslieM (C HMCHOJIb30BAaHUEM CIIPABOYHOU
UHPOPMAIUH).

BBINoHATS HECTIOKHBIE TOXKAECTBEHHBIE MTPE0OpPa30BaHUs PallMOHAIBHBIX BBIPAKEHUH Ha



OCHOBE MpaBuJI 1eHCTBUI HaJ MHOTOUYJIEHAMHU U alre0pandecKUMHM JpoOsiMU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOXKHUTEIH.

[TpuMenaATs npeoOpa3oBaHus BbIpaXKEHUN I PELIEHMS pa3IM4YHbIX 3aJa4 U3 MAaTEMaTHUKH,
CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHHs U HEPAaBeHCTBA

Pemats nuHelHbIE, KBaJJpaTHbIE YpaBHEHUS (C UCIOIB30BAaHUEM CIIPABOYHON MH(OpPMAIIHH)
Y PallMOHAJIbHbIE YPAaBHEHMSI, CBOJSALIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS 1EPEMEHHBIMH.

[IpoBoauTE MpOCTEHIINE UCCIEAOBAaHUS YPABHEHUM U CUCTEM YPABHEHUU, B TOM YHCIIE C
IpUMEHEHHEM TpauyecKux MpeAcTaBleHui (ycTaHABIMBaTh, UMEET JIM ypaBHEHUE WM CHCTEMa
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIP.) C ONOPOil Ha alrOPUTM Y4eOHBIX J€HCTBUI.

[TepexoauTh OT CJIOBECHOH (hOPMYIMPOBKH 3a4auu K €€ aJiredpandeckoil MOJEIH ¢ TOMOIIbIO
COCTaBJIEHMsS] YPaBHEHMsI WJIM CHUCTEMbl YpaBHEHUH, HWHTEPIPETUPOBATb B COOTBETCTBUH C
KOHTEKCTOM 3aJa4M [1OJIy4YEHHBIH pe3yJIbTaT.

ITpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLEHKHU; PElIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI; 1aBaTh rpaguuecKyro HLTIOCTPAIIMI0 MHOXKECTBA
peleHnil HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUNH

OmnepupoBath Ha 0a30BOM ypOBHE (YHKIHMOHAIbHBIE TOHSTUS M S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHUS); ONpEAeNATh 3HaueHHEe (YHKIHUHU 10 3HAYCHUIO apryMeEHTa;
OMpeeNnsaTh CBOMCTBA (pyHKIIMH 1O €€ TpaduKy.

CTponTh rpadyKH 3eMeHTapHbIX GYHKIHi BUaa, y = X2, y = x°, y = \x, y=|x|; onuceIBath

CBOMCTBA YHCIIOBOM (YHKIIMH 110 €€ rpaduKy (MpH HEOOXOAUMOCTH C HAMIPABIISIOMIECH ITOMOIIBIO).

9 KJIACC

Yuciia v BBIYUCTICHUSA

CpaBHMBATh U YNOPS0YMBATh pallMOHAIBHBIE U UPPALIMOHAIbHBIE YUCTIA.

Boimonuars apudmMernueckue AeHCTBUS ¢ pallMOHAIbHBIMU YHCIIAMHU, COYETasl YCTHbIE U
IICBMEHHBIE IIPUEMBI, BBIIOJIHATH BBIYUCICHHS ¢ UPPAlMOHAIBHBIMH YU CIAMU.

HaxonuTe 3Ha4YeHUs CTENEHEN C LENbIMU MOKA3aTeIsIMU U KOPHEW; BBIUMCIATH 3HAUYCHUS
YHCIIOBBIX BBIPAXKEHHUI.

OKpyTJIATh €M CTBUTEIbHBIE YUCIIA, BBIMOIHATD NPUKUIKY PE3yJIbTaTa BEIYMCIECHUN, OLIEHKY
YHUCIIOBBIX BBIPAKEHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemats nuHEWHBIC U KBAaJpPATHBIC YPABHEHUS, YPABHEHHUS, CBOASAIIMECS K HUM, IPOCTEHIINE



JIpOOHO-palliOHATBHBIC YPABHEHUSI.

Pematpe mnpocreiilne cucreMbl ABYX JIMHEHHBIX YPaBHEHHHM C JBYMs IEPEMEHHBIMH H
CUCTEMBI JIByX YpaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHE HE SBJIAECTCA JUHEHHBIM (10 BU3yaJbHOU
orope).

Pemate mpocreiile TEKCTOBbIE 3aJayd  airedpadyeckuM CIoco0OM C  MOMOIIbIO
COCTaBJICHHS YPaBHEHMsI UJIM CHCTEMBI IBYX YPAaBHEHUH C IByMs II€pPEMEHHbIMHU.

IIpoBOaUTE MpOCTEHIIME UCCIEAOBAHUS YPABHEHUNM U CHCTEM YpPaBHEHMI, B TOM YHUCIE C
NpUMEHEHUEM TpaHUUECKUX MPEICTaBIeHUH (yCcTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
ypaBHEHUI pelIeHus], €CJIH UMEET, TO CKOJIbKO, U TIp.).

PemaTh JMHelHblE HEpaBEHCTBAa, KBaJpaTHble HEPABEHCTBA,; M300pa)xaTb pelLIeHue
HEpaBEHCTB Ha YMCJIOBOH MPAMOI, 3alIMChIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemath cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIHOYAIOIINE KBAaIPaTHOE
HEpaBEHCTBO; M300pakaTh pEIIEHHE CUCTEMbl HEPaBEHCTB Ha YMCIOBOW MPSIMOM, 3aluChIBATh
peLlIEeHUE C OMOIIBI CUMBOJIOB.

Hcnonp3oBaTh HEpAaBEHCTBA MPU PELLIEHUH Pa3IMYHbIX 3a]a4.

D yHKIAN

PacrioznaBaTh (pyHKIIMM M3ydeHHBIX BUJOB. I10Ka3bIBaTh CXEMAaTUUYECKU PACIOJIOKEHHE Ha
KOOPAMHATHOM MIOCKOCTH rpadukoB GyHKmmil Buaa: y =kx, y=kx + b,y =k/x, y = x3, y =Vx, y =
|x| B 3aBHCHMOCTH OT 3HaUCHHUIT KO3()(DHUIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouts M H300paXkaTh CXEMAaTHYECKH T'pa@UKH KBaApaTUUYHBIX (DYHKIMM, ONMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (PYHKIUH 1O MX TpaduKam.

PacrioznaBaTh KBaJpaTHYHYIO0 (QYHKIHUIO 110 (OopMyIIe, IPHBOAUTH IPHUMEPHI KBAIPATHIHBIX
(byHKIMI 13 peanbHON KU3HU, PU3UKH, TEOMETPHH.

YucaoBble NOCIEA0BATEILHOCTH H IPOTPecCHH

Pacno3HaBaTh apu(MeTHUYECKYI0 U T€OMETPUYECKYIO IPOrPEeCcCHH NPHU Pa3HbIX cllocodax
3a/laHusl.

BBINONHATS BBIUMCIEHUS C HUCIONb30BaHUEM (opMyn n-ro ujeHa apuMETHYECKOH MU
reOMETPUYECKOM MPOrpecCHii, CyMMBbI IIEPBBIX /1 YIEHOB (C OMOPOI Ha CIPaBOYHYIO HH(POPMALIUIO).

Pemath 3amaun, cBA3aHHBIE C YUCIOBBIMU IOCJIEOBATEILHOCTAMU, B TOM YMCIIE 3aJa4l U3

peabHOM JKU3HH (C UCIIOJIb30BaHUEM KaJIbKYJISTOpa, U (PPOBBIX TEXHOJIOTUH).

®opmbl yyéTa padoueii nporpaMMbl BOCIIUTAaHUsA B padoyeil nporpamme mo Ajreope.



Pabouas nporpamma Bocnutanuss MAOY «COIL Ne24y peanusyercss B TOM YHCIE U Yepe3
UCIIOJIb30BaHUE BOCIIMTATEJILHOI'O MOTEHIMAIA YPOKOB airedpbl. JTa paboTa OCYIIECTBIAETCS B

cnenyromux Gpopmax:

(] TloOyxxaeHue oOydarOUMXCS COOMIONATh Ha YPOKE OOMIENPHHSTHIE HOPMBI TOBEIEHUS,
npaBuia OOHIEHHWsT CO CTapmuMU  (MIEIarorM4ecKuMu  pabOTHHKaMH) M CBEPCTHHKAMU
(0OyuaromuMucst ), MPUHIIAITBI Y4eOHOU AU CITUTUIMHBI B caMoopraHu3aiuu. [Ipusieuenne BHUMaHMs
00ydJarommXxcsi K IIEHHOCTHOMY acCIeKTy M3y4aeMbIX Ha ypOKaxX IMPEAMETOB, SIBICHHH, COOBITHI
yepe3: JEMOHCTPALMI0 O0YYarolMMCS TMPUMEPOB OTBETCTBEHHOI'O, T'Pa)XTaHCKOTO MOBEICHUS,
MPOSIBJICHHS YEJIOBEKOTIOOHSI M TOOPOCEPICIHOCTH — OOpaleHrne BHUMAHUS Ha SPKHUX JesiTeneit
KYJIbTYpbI, CBSI3aHHBIX C M3y4aeMbIMH B JaHHBII MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPBIA OHU
BHEC/IM B Pa3BUTHE Halllell CTpaHBl M MHUpa, HA JOCTOMHBIEC MOAPAKAHUS TIPUMEPHI UX >KU3HH, Ha
MOTHUBBI WX TOCTYNKOB; — HCIIOJb30BAHUE HA ypOKaxX HH(OpPMAIUH, 3aTParuBarouieil BaKHBIC

CoraJIbHbIC, HPABCTBCHHBIC, 3TUYCCKUC BOIIPOCHI

[1 Mcnonp30BaHHE BOCHHUTATEIBHBIX BO3MOKHOCTEH COAEp)KaHUS Y4eOHOTOo mpeaMmeTa s
dopMupoBaHUs y OOYy4alOUMXCS POCCHUHCKUX TPAAUIMOHHBIX JIYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJBTYPHBIX IIEHHOCTEH uepe3 moa00p COOTBETCTBYIOIIUX TEKCTOB JJISI YTEHUS, ITPOOTIEMHBIX

cUTyauui 17t o0CyKIeHHUs B Kiacce

[0 MuunuupoBaHue oOCYXKJIEHUH, BbICKa3blBAaHUII CBOETO MHEHHS, BBIPAOOTKH CBOEro
JMYHOCTHOTO OTHOILLIEHUS K U3Y4aeMbIM JIMLAM, IPOM3BEACHUAM XYI0KECTBEHHOU JINTEpaTyphl U

UCKYCCTBA.

[0 BkmoueHue B YPOK HMI'POBBIX HPOLCAYP, KOTOPBIC MOMOTAOT MOAACPIKATH MOTHBAIIUIO
06yanOH_II/IXCH K IIOJIYUYCHHIO 3HaHI/II>’I, HaJJaXKUBAHUIO MMO3UTHUBHBIX MEXIUNYHOCTHBIX OTHOIICHUM B

KJlacce, IOMOTaloT YCTaHOBJIEHUIO 100pOKeIaTeIbHOW aTMOCc(epbl BO BpEMS ypOKa.

] [IpuMmeHeHne Ha ypOKe UHTEPaKTUBHBIX (pOopM padOThl, CTUMYIMPYIOLIMX [T03HABATEIbHYIO

MOTHBAIMIO 00YyYaOIINXCSI.

[ IlpuMmeHeHrEe TPYNIOBOM PabOThI HJIM pabOTHI B IMapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO

HaBBIKOB KOMAaH/IHON PabOThI M B3aUMOACHCTBHUIO C IPYTUMHU 00 yHAIOUTUMHU CSI.

(] BeiOOp M HCMOJIb30BaHWE HA ypPOKaX METOAOB, METOJUK, TEXHOJIOTHH, OKa3bIBAIOIIUX
BOCIIUTATENbHOE BO3/IEMCTBUE HA TMYHOCTh B COOTBETCTBUHU C BOCIIUTATEIbHBIM HJI€AJIOM, LIEJIBIO U

3agadaMi BOCIIUTaHHA.

[l MHMuuupoBaHue U MOAJIEPKKA HCCIEI0BATEIbCKON IEATENIbHOCTH IIKOJIBHUKOB B (hopMe

BKJIFOUCHUS B YPOK PA3JIMYHBIX UCCIICAOBATCIIBCKHUX SaHaHI/If/'I, 4TO 1a€T BO3MOXHOCTH O6y‘-IaIOIJ_II/IMC5I



IpUOOPECTH HABBIKM CaMOCTOSATEIbHOI'O PEIICHUS TEOPEeTUYECKON MpPOOJIeMbl, T€HEPUPOBAHUS U
oopmiieHUs1 COOCTBEHHBIX TMIIOTE3, YBAKUTEIBHOIO OTHOIIEHUS K UYKUM HJEAM, IIyOJIUYHOIO

BBICTYIIJICHU A, apIr'YMCHTUPOBAHNA U OTCTaBaAHUA CBOEH TOYKH 3pCHUA.

[1 YcraHOBJIEHHE YBaXHUTEIbHBIX, JOBEPUTEIHHBIX, HE()OPMAaJIbHBIX OTHOIMICHUH MEXIY

YUUTENEM U YIEHHUKaMH, CO3[JaHUE Ha YPOKaxX SMOIIMOHATIbHO-KOM(OPTHOM Cpebl.



TEMATHYECKOE IINTAHUPOBAHUE

TemaTtnyeckoe MIaHUPOBAHUE U KOJIUYECTBE YacOB, OTBOJUMBIX HAa OCBOCHHE KaXKI0W TeMbl yueOHOro npenMera «Anredpay aganTHPOBAaHHOM
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHus 00yJaroIUXCs ¢ 3aJ1ep>KKON MCUXUYECKOTr0 pa3BUTH S, B IIEJIOM COBIIAJal0T

C COOTBETCTBYIOLIUM pa3AesioM pabodell mporpaMMbl yueOHOro npeamMera «Anredpa» o0pa3oBaTeabHON IPOrpaMMbl OCHOBHOT'O 00I1IEro 00pa3oBaHusl.

7 KJIACC
Ha3zpanue
pa3nesa (TemMbl)
OcHoBHOE coepxanue OcHOBHBIEC BH/BbI 1€AATEILHOCTH 00yYAIO LU XCS
Kypca (4uciio
4acoB)
Yucna u [ToHsiTHE pallMOHAIBHOT O YKCIIA. CucreMaTH3MpoOBaTh U 000ramaTh 3HaHUA 00 OOBIKHOBEHHBIX
BbIYHCJICHUS. ApudmeTnueckue AEHCTBHS C palMOHAIBHBIMU YHCIAMU. | U IECATUUHBIX APOOSX.
PannonainbHble CpaBHeHuMeE, yNops10YMBaHUE PALlMOHAIBHBIX YHCEIL. CpaBHHBATh U yNOPSA0YHMBATHL APo0H, IpeoOpa3oBbIBas MpU
yuCcIa Crenenb ¢ HaTypajbHBIM IIOKa3aTENIEM. HEOOXOAUMOCTH  JI€CATUYHbIE JpoOM B  OOBIKHOBEHHBIE,
(254) Penienne oCHOBHBIX 3a/1ay Ha ApoOuU, IPOLEHTH! U3 peajbHOH | OOBIKHOBEHHbBIE B JECATUYHBIE, B YACTHOCTU B OECKOHEUHYIO
IIPAKTUKH. JECATUYHYIO IpOOb.
IIpuzHaku  peauMmocTH,  pas3jaokeHus Ha  MHOXUTenu | [IpuMeHATH  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
HaTypaJIbHBIX YHCEI. BbIYHCJIEHUS 3HA4YeHUIl IPOOHBIX BbIPAasKeHHH, COJEPKALIIX
PeanbHbIe 3aBUCHMOCTH. [Tpsmas u oOpaTHas | OOBIKHOBEHHbIE M  JECSITUYHBbIE JpoOU: 3aMeHSATh IpH




IIPOIIOPLMOHAJIBHOCTH.

HEOOXOJMMOCTH  JICCATHYHYIO  JpoOb  OOBIKHOBCHHOW M
OOBIKHOBEHHYIO JIECSITUYHOM, TPUBOJIUTH BRIpAXKEHUE K (hopme,
Haubonee yAOOHOW I BBIYMCICHUH, TpeoOpa3oBBIBATH
IpoOHBIE BBIPAKEHHS HA YMHOXXEHUE U JEJICHUE JIeCATHYHBIX
npoOeit K IeHCTBUSAM C LIeNbIMU YU cIaMu (MPU HE0OXOAUMOCTH C
HaIpaBJISOLIEH TOMOIIBIO).

IIpuBoauTHL YHC/IOBble M OYKBeHHbIe NMPUMeEPbI CTEIEHU C
HaTypaJIbHbIM IIOKa3zaTejaeM, OOBACHSAS 3HAYCHMUsSI OCHOBAHMUS
CTEIIEHU U TOKa3aTelsl CTENEHHU, HaXOAUTh 3HAUEHMs CTEleHel
BUJA an (a — mo0oe parMoHaIbHOE YHCIIO, 1 — HATypalbHOE
YHCII0) C OMOPOM HA CIIPaBOYHYIO MH(OPMALIHIO.

[TonumaTte cMBICI 3amucH OOJBIIMX YHCEJT € MOMOUIbIO
AECATHYHBIX Apodeii U creneHel ynciaa 10, mpumMeHsITs UX B
peaibHBIX CUTYaIUsX.

IIpumeHATH NpU3HAKU JIETUMOCTH, Pa3I0KEHUSI HA MHOKUTEIN
HaATypaJIbHBIX YK CE.

Pemarsb npocreiimme 3a1a4M Ha YaCTH, POLIEHTHI, IPOIOPIIH,
Ha HAXOXJICHHUE poOu (TTPOIEHTA) OT BEIUYNHBI U BETUINHBI 110
e€ npodu (MporeHTy), Apodu (MPOIEeHTa), KOTOPBIA COCTABIISIET
olHa BenmMuuHa OT Jpyroi. IlpuBoauTh, pa3duparb,
OlIEeHUBATH Pa3JMYHbIC PEIICHUS, 3aMHCH PEIICHHI TEKCTOBBIX

3agad.




Pacno3naBarhb U 00bACHATH, ONUPASICh HA OMPEIETICHUs, TPSIMO
IIPOIIOPLIMOHAJIBHBIE u obpatHO IIPONOPLIMOHAJIBHBIE
3aBUCHMOCTH MEXJy BEIUYMHAMU; MPUBOJAUTH MPUMeEPbI 3TUX
3aBUCHUMOCTEH M3 peaJbHOr0 MHUpa, U3 JPYIHX Yy4eOHBIX
IIPEIMETOB.

Pemate mpocreiiine NpakTHKO-OPHEHTHPOBAHHBIC 3a1a4U
Ha  JApo0M, TPOLEHThl, MNPAMYI0 H  0o0paTHYIO

NPONOPUHOHAIBLHOCTH, IPOMOPIUH.

Anredpanyeckue
BbIPaKeH s

(27 u)

bykBenHbIe BelpaxxeHus. Ilepemennsie. JlonmycTrMble 3HaYEHUS
nepeMeHHbIX. DOpMYIIHL.

[IpeoOpa3zoBaHne OYKBEHHBIX BBIPOKEHHH, PACKPBITHE CKOOOK
U TIpUBEJIEHHE MOT00HBIX CIIaraeMbIX.

CBoJicTBa CTENEHU C HATYPAJIBHBIM I10KA3aTEJIEM.
MHoOro4J1eHBb!. Cnoxenue, BBIYUTAHUE, YMHOKEHHUE
MHOTOWICHOB.  DOpPMYJIbI  COKPAIEHHOIO  YMHOYKCHHSL.

PaznoxxeHrue MHOTOYJIGHOB HA MHOXKHUTEIIH.

OBiaagers HA 0a3oBoM YPOBHE anredpanveckoin
TEPMUHOJIOTUE U CUMBOJIMKOW, MPHUMEHATHL €€ B IIpolecce
OCBOCHHSI Y4eOHOI0 MaTepuaa.

HaxoauTh 3HaueHHs OyKBEHHBIX BBIPDAKEHUUN IpH 3aJaHHBIX
3HaYeHMsIX OYKB; BBIIOIHATH BBIUKUCICHUS 11O (OpMYyJIaMm.
BbinoHATHL Mpeodpa3oBaHus LETOrO BBIPAKEHUSI B MHOTOUJIEH
MPUBEICHUEM MOTOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.
BbpinmoiHATL  yMHOXKEHUE OJHOYJIEHAa HAa MHOTOYWIEH U
MHOTOYJIEHa Ha MHOTOYJICH, MPUMEHATH (GOpMYIbl KBaapaTa
CYMMbl U KBaJpaTa pa3sHOCTH C ONOpPOHl Ha CIPaBOYHYIO
uH(pOpMaIHIO.

OcyumiecTBaASITh PA3IOKEHHUE MHOTOYJIEHOB Ha MHOXHUTEIN

HYTéM BBIHCCEHMS 32 CKOOKHU O6IL[€FO MHOXHUTCIIA, IPUMCHCHHA




dbopMyJIbl  pa3HOCTH KBaJapaToB, (GOpMyNn COKpamiEHHOro
YMHOKEHHSI C OITOPOii Ha CIIPaBOYHYIO HH(OpMAIHIO.
I[IpumensaTs mnpeoOpa3oBaHUE MHOTOWICHOB [JIsl PEHICHHUS
pa3IMYHBIX 3a/lad W3 MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3
peaNbHON MPaKTUKH.

3HAKOMHTBCH C HCTOpHeﬁ Pa3sBUTUA MATCMATUKU.

YpaBHeHust
U HepaBeHCTBA

(20 v)

VYpaBHeHue, npaBuiia npeobpazoBaHus ypaBHEHHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JIuneliHOE ypaBHEHUE C OHOW IMEPEMEHHOU

MepEMEHHOM, pellieHU e JIMHEWHBIX ypaBHEHUU. Perienue 3anau
C TIOMOIIIbIO YPaBHEHUH.

*JIuneiliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €ro rpaduk *.
CucreMa OByX JIMHEHHBIX YPaBHEHUU C IBYMsI I€PEMEHHBIMHU.
Pemenune cucrem ypaBHEHUM CHOCOOOM TOJCTAHOBKH H

Ccr1ocoOOM CJIOKEHUS.

Pemath nMHETHOE ypaBHEHHE C OJHOU MTEPEMEHHOMN, TIPUMEH SIS
NMPaBHJIA TIepexoaa OT UCXOJHOT O YPaBHEHUS K PABHOCHIBLHOMY
emy Oosee npocroro Buja. IlpoBepsiTh, SBISETCS JIM KOHKPETHOE
YUCIIO KOPHEM YPABHEHUSI.

Hon0upars nmpuMepbl Map 4YuCEN, SBISIOMIUXCS pPELICHHEM
JMHEIHOr 0 YpaBHEHMS C IBYMs I1I€PEMEHHBIMHU.

CTpouth B KOOpDAMHATHOM MJIOCKOCTH Trpaduk JUHEHHOrO
YpaBHEHUS C JBYMsI NEPEMEHHBIMU (IIpU HEOOXOAMMOCTH C
UCIIOJIb30BAaHUEM CMBICIIOBOW OIOPBI); TOJB3YACh TpapUKOM,
NPUBOJNTH MIPUMEPBI PELICHUS YPaBHEHMUS.

Haxonuths penieHue CUCTEMBI JBYX JHMHEUHBIX yYpaBHEHUM C
JBYMsI IEPEMEHHBIMU C OIIOPON Ha aJITOPUTM Y4EOHBIX el CTBUI.
CocTaBJAATh M pelIaTh YPAaBHEHHUE WIN CUCTEMY YPABHEHUU 110
YCIOBHUIO 3a/laud, WHTEPIPETUPOBATbH B COOTBETCTBUHM C

KOHTEKCTOM 3aJayd IIOJIY4YEHHBIM pe3ylbTaT € ONOpPOM Ha




BOMNPOCHBIH ILJIaH.

Koopaunarsl
u rpaguku.
DOyHKIMA
(24 v)

Koopannara Toukum Ha npsAMon. YuciaoBble NPOMEXYTKH.
PaccrosHue mexay 1ByMs TOUKaMU KOOPJIMHATHON MPSIMON
[IpsimoyrosbHas cucreMa KOOpAMHAT Ha INIOCKOCTH. [Ipumepst
rpaduKoB, 3aJaHHBIX popMynaMu. UTeHue rpadKoB peanbHbIX
3aBUCUMOCTEM.

[Tonstne dynkumu. I'paduk ¢ynknuu. CoicTBa (DYyHKIIHA.
Jluneitnas  gynkuusa. [loctpoenue rpaduka JTUHEHHOM

¢yukuuu. I'paduk Gynkunum y =kx + b.

HN3o00paxkars Ha KOOpAMHATHOM psAMON TOYKH,
COOTBETCTBYIOIIIME 3a/JaHHBIM KOOpAMHATaM, JY4YH, OTPE3KH,
MHTEPBAJIBI; 3aITUCHIBATh UX HA aJre0pandecKoM s3bIKE.
OtrMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOUTh TpadUKH HECIOXKHBIX 3aBUCHMOCTEH,
3aJ]aHHBIX (popMynIamMM, B TOM 4YHCJIE€ C HNOMOILUBIO LU(POBBIX
nabopaTopuil.

IIpuMeHsaTs, M3y4aTh NpPEeHMYLIECTBA, MHTEPIPETHPOBATH
rpaduuecKuii cnoco0 MpeacTaBIeHUs U aHaIM3a pa3HOo00pa3HOI
YKU3HCHHOH MH(POPMAIIUH.

OcBauBarhb Ha 0a30BOM ypOBHE MOHSATHE (YHKIIMH, OBJIa/1€BaTh
(GYHKIIMOHATbHON TEPMUHOJIOTHEH.

Pacno3naBarp nuHeiiHyto QyHkuuio y = kx + b, onuchbiBaTh
e€ cBolicTBa B 3aBUCUMOCTH OT 3Ha4eHUI K03 puuneHTos k u b
(1p1 HEOOXOIUMOCTH € OIOPOI Ha aJITOPUTM IIPABUJIIA).
Ctpouthb rpaduku uHeHoN QyHKuuK, QyHKIMU y = kx + b
Hcnoab3oBars nugposbie pecypebl sl IOCTPOEHUS Ipa(uKoB
(GYHKUMI 1 U3y4EHUS UX CBOMCTB.

[IpuBOAUTH TPUMEPHI JUHEUHBIX 3aBUCUMOCTEH B PEAIbHBIX

nponeccax U ABJICHUAX.




IloBTOpEHUE [ToBTOpEHHE OCHOBHBIX MOHSTUA U METOJOB Kypca 7 kiacca, BblOMparb, NpPHMEHATh CIOCOObI  CpPaBHEHUS  YHUCET,
U 00001IeHue 000011eHNE 3HAHUH. BBIUMCIEHUN,  NMpeoOpa3oBaHUl  BBIPAKEHUH,  peLICHUS
(6 9) yYpaBHEHHI MPHU HEOOXOJUMOCTH C HAMPABIISIOIIEH TTOMOIIBIO.
OcymecTBISIT CAMOKOHTPOJIb BBIMIOJIHAEMBIX JICHCTBUN H
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUH, MpeoOdpa3oBaHU,
IIOCTPOCHUN.

Pemath nmpocreiimme 3a1a4u U3 peajbHON KWU3HU, IPUMEHATH
MareMaTH4YecKHe 3HaHUsl Ul pEIIeHUs 3aJady U3 JpYyrux
IIPEIMETOB.

Pemars mnpocrTeiiliMe TEKCTOBbIE 331a4M, CPABHUBATD,

BbIOUPATH CNOCO0OBI PEIICHUS 3a/1a4uH.

8 KJIACC

HazBanmue
pa3nesa (Tembl)
OcHoBHOE cojiep:KaHNe OcHOBHBIE BHbI 1€ATEJIbHOCTH 00y4aI0 U XCS
Kypca (4ucjio

4acoB)

Aareopandyeckne | Anrebpanueckas 1poOb. JlonmycTuMble 3HaU€HUS ITEPEMEHHBIX, | 3JanUChIBaTh anreOpandeckue BoipaxeHus. HaxoauTs obnacts
BbIpaKeHHsl. BXOJSILLMX B ayireOpanyeckue BoipaxkeHusi. OCHOBHOE CBOMCTBO | OMPEAEICHHS PAllMOHAILHOT O BBIPAYKEHUS.
Anaredpandeckasi | anredpandeckoil 1poou. Cokpaienue Jpo0eit. BbInoHATH YKCIOBBIE MOJACTAHOBKUA M BBIMUCJIATH 3HAUEHUE

Apoodb Cnoxenue, BBIYUTAHUE, YMHOXXEHUE U JeJIeHue | ApoOH, B TOM YU CIIE C TOMOUIBIO KAJIBKYJIATOPA.




(15 u)

anredpanvecKux [IpeoObpazoBaHue BbIpaKEHUH,

coJepXKaIuXx anredpandeckue apoou.

@ opMyTHPOBATh OCHOBHOE CBOMCTBO aJIredpandeckon Apoou u
NPUMEHSITh €ro s Ipeodpa3oBaHus APoOeid.

BoinosHsATs JeiicTBUSL ¢ anreOpandyecKuMHU JIPOOSIMH  TIPH
HEOOXOIMMOCTH C HampaBisioniel mnomouslo. IlpuMeHsTh
npeoOpa3oBaHus BBIPAXKEHHUH 1711 pelieHus 3a1ad. Boipaxkarh
nepeMeHHble #3 QGopMyn (PUBHUECKUX, TEOMETPUUYECKUX,
OIHMCHIBAIOIIUX OBITOBBIE CHTYyallMd) IpU HEOOXOAMMOCTH C

HaIIpaBJISAIOIEH ITOMOIIBIO.

Yucaa n
BbIYMCJICHUS.
KBagparnsie
KOpPHH

(15 4)

KBanpatsblil kopeHs u3 uncia. *Ilonarue 06 uppanoOHaAIbHOM
yucie. JleciTuunble NpUOIMKEHUS HPPALMOHAIBHBIX YHCEIL.
HetictBuTenbHble ynciaa. CpaBHEHUE JEWCTBUTEIILHBIX YUCET ¥,
ApudmeTnueckuit KBaJpaTHbIN KOPEHb.

VpaBHEHHUE BUIA X° = d.
apumMeTnyecKux

KBaApPaTHBIX

[IpeoOpa3zoBaHne  YHCIOBBIX  BBIPAXKEHUH,  COAEpPKALIUX

KBaJIpaTHbIC KOPHHU.

®opMyIHpOBATH ONpe/ieleHHe KBAJPaTHOIO KOPHS U3 YHCIIA,
apuPMETHIECKOro KBaJpPaTHOIO KOPHS IPH HEOOXOAMMOCTH C
BU3YaJIbHOW OMOPOHA.

IIpuMeHATH omepanuio HM3BICUEHHUS KBAJAPATHOIO KOPHS U3
qyciia, MCMOJb3YA ITPU HEOOXOAUMOCTH KaNbKYJIATOP.
OueHuBaTh KBaJpaTHbIE KOPHU IEIBIMH  YUCIAMH H
JECATUIHBIMU APOOSIMHU.

CpaBHUBaTHL W  YHNOPSAOYMBATH  palMOHAIbHBIE U
uppaloHaJbHbIe YKCTa, 3alHCaHHbIE C TOMOIIBIO KBAaIPATHBIX
KOpHEHN MpU HE0OXOJUMOCTH C HANIPaBJISIIOIIEH TOMOLIBIO.
HccnenoBars ypaBHeHHE X2 = a, HaxOAUTb TOYHBIE W
npuOIKEHHBIE KOpHU Tipu a > 0.

HccnenoBars CBOMCTBA KBAaJApaTHBIX KOpPHEW, MPOBOMS




YHUCIOBBIE AKCIEPUMEHTHl C HCIOJIB30BAHUEM KaIbKYJIATOPA
(kommbIOTEpA).

IIpuMensaTe cBoOMcTBa apuMeTHYECKHUX KOpHel s
npeodpa3oBaHMs BbIPAKEHUH.

BbinosHATL mnpocrteiimmme 1npeodpasoBaHHs  BBIPAKEHUH,
cofiepXallliX KBaJpaTHble KOpPHH. BbIpakaTh mepeMeHHbIE U3
reOMEeTPUYECKUX U (PU3NUECKUX HOPMYJI IMPH HEOOXOIAUMOCTH C
OIIOPOM Ha IIPaBUJIO.

BbrunciasaTh 3Ha4eHUs! BBIPAKEHUHN, COJepKaIlUX KBaJIpaTHbIE
KOPHH, UCIIOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJIATOP.
Hcnonb3oBare B XO0I€ pelIeHUS 3a7ad dJIEMEHTapHbIE
MPEACTABJICHUS, CBA3aHHbIE C TNPUOJMKEHHBIMU 3HAYCHHUSIMU
BEJIUYUH.

3HAKOMHTLCS C I/ICTOpI/IE':ﬁ Pa3sBUTUA MATCMATUKU.

Ypasuenust

U HepaBeHCTBA.
KBaaparHnbie
yYpPaBHeHMsI

(15 49)

KBagpatHoe ypaBHeHue. HemosiHOe KBagpaTHOE ypaBHEHHE.
dopmyia kKopHel KBaapaTHOro ypapHeHus. *Teopema Buera*.
Pemienue ypaBHeHuUi, CBOASAIIMXCS K KBaJpaTHbIM. [ [pocreiime
NpoOHO-palliOHAIbHBIE YPAaBHEHUSI.

Pemenne TEKCTOBBIX 3aJa4 € IMOMOIIBIO  KBaJAPATHBIX

ypaBHEHU.

Pacno3naBarthb KBajpaTHbIC YpaBHEHHUS.

3anuceiBaTh (opMyJly KOpHEHl KBaIpaTHOrO ypaBHEHUS;
pemiaTh KBaJApaTHble YPaBHEHHMs] — IIOJHbIE U HEMOJIHbIE (C
MCIOJIb30BAaHUEM CIIPABOYHON MH(OpMAIUN).

IIpoBoauTs mpocTeiiiMe  MCCJIEJOBAHMSA  KBAJPATHBIX
YpaBHEHUM.

Pemiath ypaBHeHHs, CBOISIINECS K KBaJIPATHBIM, C TIOMOIIBIO




npeoOpa3oBaHUM ¥ 3aMEHOW TIEPEMEHHON C OMOPOi Ha aJITOPUTM
IIpaBUJIa.

HaOuropare M aHAIM3MPOBATh CBSI3b MEXAY KOPHSIMHM U
KO3 pPHUIEHTaAMH KBaIPATHOT'O YPaBHEHUSI.

* IpuMeHSTh TeopemMy Buera U1 peleHus
3a/1a4 (C UCIOIB30BaHUEM 00pasiia)™.

Pemiate TekcTOBBIE 3aJayM anreOpanyeckuM CIOCOOOM:
NEPEXOAUTh OT CJIOBECHOW (POPMYIHMPOBKHU YCIIOBHUS 3aladydl K
anreOpanveckoil Mojenu NyTEM COCTaBJIEHUs ypaBHEHUs (Ipu
HEOOXOMMOCTU C  HaIMpaBJBIIONMIEH  MOMOIIBIO);  pellaTh
COCTaBJICHHOE YpaBHEHHE; HHTEPIPETUPOBATH PE3YJIbTaT.

3HAKOMUTBHCH C MCTOPUEI pa3BUTHUSI aIreOphI.

Aareopandeckue |KBanpatslii TpéxwieH. Pasnoxenue kBagpaTHoro TpéxusieHa |Pacnmo3dHaBars  KBaApaTHBIM  TPEXUYJEH,  YCTaHABJIMBAThH
BbIpPaKeHHsl. Ha MHOXHTEIH. BO3MOKHOCTb €T'0 pa30kKEeHHsI Ha MHOXKUTEIIH.

Ksanparnsbrii PackiaabiBaTh Ha MHOSKMTEJIM KBaJIpAaTHBIA TPEXUIIEH C
TpéxuwieH HEOTPULIATENIbHbIM JUCKPUMHHAHTOM IIpU HEOOXOAUMOCTH C
(S v) OIIOPOM Ha aJrOpUTM MPABUIIA.

YpaBHeHnust JluneliHoe ypaBHEHHE C JBYMS IE€PEMEHHBIMM, €ro rpaduk, | Pacno3zHaBaTh JuHENHbIE YpaBHEHUS C ABYMsI IEPEMEHHBIMMU.

1 HepaBeHCTBA.
Cucremsl

YPaBHeHM

MPUMEPHI PEIIEHUS YPAaBHEHUH B LIEJIBIX YHCIIAX.
Pemienne cuctem JByX JIMHEHHBIX YpPaBHEHUW C JByMA

nepeMeHHbIMU. [IpuMepbl penieHus CUCTEM HEJIMHEHHBIX

Crpoutb rpaQuku JUHEHHBIX YpaBHEHUH, B TOM YHCIE
ucnoab3ys uugpoBblie pecypebl (IpH HEOOXOIUMOCTH C

OIMOPOM Ha aIrOpUTM yUeOHBIX JEHCTBUI).




(13 u)

YpaBHEHUI C JBYMS IEPEMEHHBIMH.
*['paduyeckas  MHTEpHpeTalUss  ypaBHEHHUS C  JIBYMs
IIEPEMEHHBIMH U CUCTEM YPaBHEHUH C ABYMS IEPEMEHHBIMH *.

Peurenne TekCTOBBIX 3a7a4 C MOMOILBIO CUCTEM YPABHEHHUIA.

Pazimuarp napajulenbHble U NE€pPECEKArOIIUEcs MpPAMbIE 110 UX
YPaBHEHUSIM.

Pemare cucremMbpl JBYX JIMHEWHBIX YpPaBHEHUH C JBYMs
[IEPEMEHHBIMHU ITOJCTAHOBKOM U CII0KEHUEM.

Pemare npocreiime CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUHI
HE SBJISETCS JUHEWHBIM NMPU HEOOXOAMMOCTH C HaIlpaBIIsIOIIeH
MIOMOIIIBIO.

*IIpuBoauTh rpadguuecKyl0 MHTEPHpPeTAlUI0  pELICHUS
YPaBHEHMS C ABYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHUH C ABYyMS
MepEeMEHHBIMU. *

PemaTh TeKCTOBBIE 321aUH AIreOPaNYeCKUM CIIOCOOOM.

YpaBHeHus

U HEPaBEHCTBA.

YucnoBble HEPaBEHCTBA U UX CBOMCTBA.

HepageHcTBO ¢ 0HOI nepemeHHON. JIMHelHbIe HEPaBEHCTBA ¢

®opMyJIUPOBATH CBOICTBA YU CIOBBIX HEPABEHCTB,

WJUTIOCTPUPOBATh UX HA KOOPAMHATHON NPSAMOM.

HepasencrBa OoJHOW mepeMeHHONM M ux pemeHue. Cucrembl JuHeHHBIX | [IpuMEeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHHUS 3aau.
(12 9) HEPABEHCTB C OJHON MEPEMEHHON U UX PEILECHHUE. Pemiars JMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM,
N306paxenue pemieHus JTHHEHHOI0 HEPABEHCTBA M UX CHCTEM | M300pakaTh pellieHHne HepaBEeHCTBA Ha YHCIIOBOW MPSIMOH.
Ha YKCIIOBOM MPSAMOM. Pemathb cucteMbl JIMHEIHBIX HEPABEHCTB, U300paKaTh PEIICHHE
CHCTEMbI HEpaBEHCTB Ha YMCIIOBOW NPSMON IPU HEOOXOUMOCTH
C BU3YaJbHOU OMOPOl.
D yHKINH. [Monsitue ¢ynkuun. OOnacte ompeaeneHuss W MHOXecTBO | Mcmoab3oBaTh  (QYHKIMOHAJIBHYIO  TEPMHHOJOTHI0 H
OcHoBHBIE 3HaueHni QyHkiuu. CrocoObl 3aaHust PYHKIIHA. CHMBOJIHKY.




MNOHATHUA

(S4)

I'paduk pynkuuu. CpoiicTBa QpyHKIMHU, UX OTOOpaKeHHE HA

rpaguke.

BoruuciasaTs 3HavyeHusi QyHKIMH, 3alaHHBIX opMmyamMu (IIpU
HEOOXOAMMOCTH HCIIOJBh30BaTh KAJIBKYJSTOP); COCTABJIATH
Ta0 ULl 3HAYEHUH QYHKIINU.

Ctpouthb no Toukam rpapuku QyHKINH.

OnuckiBaTh cBoOiicTBa QYHKIMH HAa OCHOBE €€ TpauuecKoro
NPEJCTABICHUS TPU HEOOXOIMMOCTH C  HAINpPaBIISIONICH
MTOMOIIIBIO.

Hcnoab3oBarh  (QYHKIMOHANBGHYID  TEPMHUHOJIOTHIO  H
CHMBOJIMKY.

HccnenoBars mpumepsl TIpaduKoB, OTPAKAOIIUX peaTbHbIE
nporeccsl U sBieHus. IIpUBOAUTH NMpPHMePHI TMPOIECCOB U
SIBJICHUH C 3aJIJaHHBIMU CBOMCTBAMH.

Hcnoab30BaTh KOMINBIOTEPHBIE MPOTPAMMBI JIJIS IIOCTPOCHUS

rpaduKoB (GYHKIMHA U U3YUCHUS KX CBOHCTB

DyHKUIHU.
YucJioBble

GyHkumnu
CRY

Urenne u mnocrpoeHue rpagukoB ¢yHknuil. Ilpumepst
rpadukoB QYHKIUH, OTPaXKAIOUIMX peasibHbIe TPOIECCHI.
OyHKINH, OIM ChIBAIOLIHE IPSAMYIO u o0patHyO
MPOIOPIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbdona.

X2,

I'paduk pynkum y
Oyukumn ¢y = x2 y = X3, y = \x, y=|x|; *rpaduueckoe

peleHne ypaBHeHU U CHCTeM ypaBHEHUH. *

Haxoauthb ¢ nomMoubio rpaguka QyHKIMH 3HAYCHUE OJHOU U3
paccMaTpUBaEMbIX BEJIMYMH 110 3HAYEHUIO JPYTOu.

B HecnoxHBIX ciydasix BbIpaskaTb (POPMYJIOH 3aBHCHMOCTH
MEX/y BEIMYUHAMU.

OnuceiBaTh XapakTep W3MEHEHUsS OJHOM BEIUYUHBl B
3aBUCUMOCTU OT U3MEHEHUS IPYroil

Pacno3naBatsp BubI n3ydaeMbix pynknuii. [loka3siBaTh




CXeMATH4YeCKH I10JI0KEHUE HAa KOOPAUHATHOM MIIOCKOCTH
rpaduxoB yHKImi Bua: y = X2, y = x3, y = \x, y=|x|.
Hcnoab3oBarh pyHKIUMOHAINBHO-TPAPUYECKHE
NpeaCTaBJICHUSA IS PEIICHNS U UCCIEA0BaHNUS YPaBHEHUN U
CUCTEM YPaBHECHHM.

IIpumeHsaTs uMppPOBLIE pecypebl ISl TOCTPOCHUS TpaduKoB

(GyHKITUH.

Yucaam
BBIYHCJIEHHS.
CreneHnn
C IeJBIM
nokasareJjiemM

(7 1)

Crenenb ¢ 1enbM nokazaTteneM. CTaHaapTHas 3alych YnCia.
Pa3mepsl 00BEKTOB OKpyXkaromero mMupa (OT 3JIEeMEHTapHBIX
YacTHUI[ 0 KOCMHYECKHX O0BEKTOB), [UIMTEIHHOCTh MPOILIECCOB
B OKPY’KaOIIeM MUpE.

CBOIJiCTBA CTEIEHH C LIEJILIM MOKA3aTEIEM.

D opMyJIHPOBATH ONIPeAeJIeHHEe CTEIIEHU C LEJIBIM [T0KA3aTeJIEM
(mpu He0OXOIUMOCTH IO BU3YaJILHOM OTOpE).

IIpencTaBiasATh 3aMUCh OOJNBIINX U MAJIBIX YK CEI B CTAHJAPTHOM
Bujse. CpaBHHUBATh 4YuCIa W BEJIMYMHBI, 3alMCaHHbIE C
HCIoab30BaHueM cterneHu 10.

Hcnoab3oBars 3amuch 4YUCE B CTAaHAAPTHOM BHUIE JJIS
BBIPAKEHHUS pPa3MEpPOB OOBEKTOB, JJIUTEILHOCTH IPOILIECCOB B
OKPY’KaIOILIEM MHDE.

@opMyJHPOBATH, 3aNMCHIBATH B CHMBOJIHYEeCKON (opme u
WLITIOCTPHPOBATh NPHUMeEPaMM CBOICTBAa CTENEHU C LEIbIM
nmokaszareneM  (mpu  HEOOXOIMMOCTH C  HCIOJb30BAHUEM
BU3YaJIbHOH OIOPBI).

IlpumensiTb  cBOWCTBA CTENEeHHW Ui [peoOpa3oBaHUs

Bblpa)KeHHﬁ, coacpiKamux CTCICHU C LEJIbIM IIOKA3aTClIEM C




WCIIOJIb30BAaHUEM  CHPaBOYHOH HHpoOpManuv. BBIMOJIHATH
AeficTBUS C YMCIAMH, 3alMCaHHbIMH B CTaHJAPTHOM BHJE

(YMHOXeHHe, JieJleHue, BO3BEACHNE B CTEIICHbD).

IloBTOpEHHUE
U 00001meHue

(64)

[ToBTOpEHHE OCHOBHBIX TMOHSATHW W METOJOB KypcoB 7 U &

KJIaCCOB, 0000IIcHIE 3HAHUH.

IIppuMeHsATL  cmOCOOBI  CpPaBHEHMS  YHCEN, BBIYMCIEHU,
npeoOpa3oBaHMH BEIpaXKEHUH, pEIICHNUS ypaBHEHUH.
OcymecTBaSATh CAMOKOHTPOJIb BBINOJIHSAEMBIX JEHCTBUH H
CaMOIIPOBEPKY pe3yJbTaTa BBIYMCIECHUH, NpeoOpa3oBaHU,
IIOCTPOEHUM.

Pemare 3amaym W3 peajlbHOM  JKU3HHM, NPUMEHATH
MaTEeMaTUUYECKUE 3HAaHMS U1 pElIeHus 3ajad U3 Jpyrux
IIPEMETOB.

PemaTe TeKcTOBBIC 321a4H, CPAaBHUBATh, BHIOMPATH CIOCOOBI

pelICHHs 3a1a49H.

9 KJIACC

HazBanue
pa3nesa (Tembl)
Kypca (4nciio

4acoB)

OcHoBHOE coepxanue

OcHoBHbIE BUbI A€ATEJIbHOCTH oﬁyqalomnxm

Yuciaau

PaI_II/IOHaJIbHBIe qucia, *I/IppaI_II/IOHaJIBHBIG Yyuncijia, KOHCYHBIC U

Pa3BuBarhb npeacraBjaeHuss O 4YHcCIax: OT MHOXECTBaA




BbIYUCJICHUA.
JleicTBUTEIbHBIE
qyucaa

CRY

OECKOHEYHbIE JIeCITUYHbIE poowu. MHuoxecTBO
JEUCTBUTEIBHBIX  YMCENd;, JICHUCTBUTENbHBIE YHCIA  KakK
OeCKOHEUHbIE JleCATUYHbIE JpoOHu. B3aumHO ogHO3HAUYHOE
COOTBETCTBHE MEXIY MHOXKECTBOM JIEMCTBUTENBHBIX YUCEN U
MHO>KECTBOM TOYEK KOOPIAUHATHOU IIPSMOM.

CpaBHEHHE  JICUCTBUTENBHBIX  YHUCET, apu(PMETHUYECKUE
JIEUCTBUS C €W CTBUTEILHBIMHI YK CIIAMU. *

[Ipubnmxénnoe 3HaYCHNE BEJIMYUHBI, TOYHOCTH MPUOJIMKECHUS.
Okpyrnenue yucen. Ilpukuaka W OLEHKA pe3yJIbTaTOB

BBIYHCIICHUH.

HaTypaJbHBIX YU CEN JI0 MHOKECTBA J1EUCTBUTENbHBIX YHCE]L.
O3HaKOMUTBCHA c BO3MOHOCTBIO Mpe/ICTaBICHUS
JEHCTBUTEIHLHOTO YHCiIa KaKk OCCKOHEUHOH EeCATUYHON podu,
NPUMEHATh JCCITHYHBIC TMPUONMKEHHUS pPAHOHANBHBIX H
HMPPALMOHAIBHBIX YHCEN.

*3anucpiBaTh, CPaBHUBATH U YHOPSAA0YMBATH
JIECTBUTEILHBIE UHUCTA ¥,

BbInoJiHsATH, coyeTass YCTHbIE W MUCBMEHHBIE MPUEMBI,
apudmeTnyeckue AeCTBUA C palUUMOHAJIbHBIMH YHUCJIAMU;
HAXOJAUThb 3HAUEHUS CTENEHEH C LeNbIMU IOKa3aTesIMU U
KOpPHEN; BBIYHCIATH 3HAYEHUS YU CIIOBBIX BBIPAKEHUM.
Hoayunts mnpeacTaBjeHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCeN B PAKTHYECKON JeSITEIbHOCTH YEI0BEKA.
AHAIM3MPOBATh W JeJaThb BBIBOABI (MOCJ€ COBMECTHOIO
aHaJM3a) O TOYHOCTH NPUOMKEHUS JEHCTBUTEIBHOIO 4HCIIA
IIPU pELIEHUN 3a]1ay.

OKpyrasiTh 1€MCTBUTEIbHBIE YUCIA, BBINOJHATH NPUKHIAKY
pe3yJibTata  BBIYMCJICHUW, ONEHKY 3HAYEHUM YHCIOBBIX
BBIPAJKECHU.

3HAKOMHUTHCS C UCTOPUEH Pa3BUTHSA MATEMATHKH.

DYyHKUNHU

KBagpatuunas Qynkius, e€ rpaduk u cBoiictBa. [lapabona,

Pacno3HaBaTh BHU/BI H3y4aeMbIX (YHKIIH;, WLIIOCTPHPOBATH




(16 u)

KOOPJMHATHI BEPIIUHBI 1apaldoiibl, 0OCb CHMMETPUU MapadoIbL.
CreneHHble QYHKIIMU C HATypadbHBIMH TOKA3aTEIsIMU 2 U 3, UX
rpauKy U CBOWCTBA.

Tpadukn byakimit: y = kx, y = kx + b, y = k/x, y =x3, y = x,

y =]

CXeMAaTH4YeCKHU, O0BSICHATH PACIIOJIOXKEHUE Ha KOOPAMHATHOM
IUIOCKOCTHU I'papukoB pyHKuui Buna: y = kx, y = kx + b, y = k/x,
y = x3, y = \x, y = |[x| B 3aBHCHMOCTH OT 3HAYCHHil
K03 (h(PUIIMEHTOB; ONMMUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaIpaTHUHYIO (DYHKITHIO 10 (popmyoe.
IlpuBoauTh, mNpPHUMEPHI KBAIPATHUYHBIX 3aBUCUMOCTEH W3
peasbHOM KU3HU, GU3UKU, TEOMETPUH.

BoisiBasTh 1 00001maTh 0COOEHHOCTH TpaduKa KBaIpaTHUHON
byakuun  y = ax’> + bx + ¢ (npu  HEOOXOmMMMOCTH ¢
HaMpapJIsIONIEeH MOMOIIBIO).

CTpouth 1 H300paKaTh cXeMaTH4eCKHU rpaduKy KBaIPaTHIHBIX

2

HKIMH, 3aJaHHBIX QOPMyJIaMK BUJIA y = ax?,y = ax* + q,
Yy pMy y y q,y

2+ bx + ¢ (upum HEOOXOOMMOCTH C

=a(x + p)y, y = ax
BHU3YaJIbHON OIIOPOA).
AHaIM3UPOBATH M IPUMEHSATH CBOMCTBA N3Y4YEHHBIX (PyHKIUI

ol UX 1IOCTPOCHHUS, B TOM YHCIC C ITOMOUIIbBIO I_[I/I(i)pOBBIX

pecypcoB.

YpaBHenust
U HEPaBeHCTBA.
YpaBHeHust

C OJHOM

JluneiiHoe ypaBHeHue. PemenHue ypaBHEHMH, CBOIAIIUXCSA K
JIMHEHUHBIM.
KBagpatnoe ypaBHeHue. PellieHue ypaBHEHUM, CBOISIIIUXCA

K KBaJIpaTHbIM. bUKBasipaTHbIE ypaBHEHHUS.

OcBauBarb, 3alOMHHATL M NPHUMEHSTb rpaduyecKkue
METO/bl TIPH PEIICHUHM ypPaBHEHHH, HEPABEHCTB U HMX CHCTEM
(mpu  HEOOXOIUMOCTH C OIOPOM HAa aJIrOPUTM y4eOHBIX

nencTBuin).




nepeMeHHOM *[Ipumepsl peuieHUss ypaBHEHMM TpeTbell U uerBEpTOil | Pacmo3naBath 1enbie U 1poOHbIE ypaBHEHUS.
(14 4) CTENEHEN pa3IoKEeHUEM Ha MHOXKHUTEINN. * Pemare JMHelHbIe M KBaJApaTHble YPaBHEHMs, YPABHEHUS,
Pemenue npo6HO-pallOHATBHBIX YpaBHEHUI. CBOJMIIMECS K HUM, IHpocTeiiue JIpoOHO-palioHaIbHbIE
Pemenne TekcTOBBIX 3a/1a4 anredpandeckuM METOI0M. YpaBHEHHUS.
IIpeanaratb BO3MOXKHBIE CIIOCOOBI PELICHUSI TEKCTOBBIX 3aj1a4,
o0cyx1arp HX M pemaTb TEKCTOBBIE 3a7auyl pa3HbIMHU
croco0aMu.
3HAKOMHUTHCH ¢ HCTOPUEH Pa3BUTUSI MATEMATUKU
YpaBHenns JIuneliHOe ypaBHEHUE C IByMs IE€pEMEHHBIMU U ero rpaguk. |OcBauBarb M NPHUMEHAITh NPUEMBI PEIICHUS CUCTEMBI JIBYX

U HEPaBeHCTBA.
Cucremsl
YPABHEHM I

(14 )

Cucrema IByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU U
e€ penieHue. PernieHue cucTeM JABYX YpPaBHEHHH, OJHO W3
KOTOPBIX JINHEWHOE, a IPyr0€ — BTOPOM CTEMEHH.
I'paduueckass mHTEpHIpeTaIMss CUCTEMBl YPAaBHEHHH C JIBYMS
MepEMEHHBIMHU.

Pemenne TekcTOBBIX 3a/1a4 anredpandeckiuM CriocoOOM.

JUHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBJISIETCS JTMHEUHBIM
(o BU3yaJIbHOI orope).

Hcnoab3oBarh (QpyHKIMOHAIBHO-TpadUUYECKUE MpEACTaBICHUS
JUIS pelleHUs U UCCJIeJ0BAHUA YPAaBHCHUM U CUCTEM.
AHaIM3UPOBATh TEKCTHI 3a/1a4, PelIaTh UX aIredpanyecKum
CIIOCOOOM: MepexXoAuTh OT CIOBECHON (OPMYIMPOBKH yCIOBUS
3aJjauu K anreOpandeckoil Moienau MyTéM COCTaBJICHUS CHCTEMbl
YPaBHEHMH; pelaTh COCTAaBICHHYK) CHUCTEMY YpPaBHEHUU;
HHTEPHPETHPOBATH PE3YJIbTaT.

3HAKOMHUTBHCS ¢ MCTOPHUEH Pa3BUTUS MATEMATHKU

YpaBHeHust

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

qI/ITaTI), 3aIlMUCBhIBATD, NOHUMATb, HHTEPNPETUPOBATH




H HEPABCHCTBA.

JIvHeiiHbIe HEpABEHCTBA C OJJHOM MEPEMEHHON U UX PEIICHHUE.

HEPAaBCHCTBA,; UCII0JIb30BATb CUMBOJIMKY U TCPMHUHOJIOIUIO.

HepaBencrBa Cucrembl TMHEHHBIX HEPABEHCTB C OJHOW NMEpPEeMEHHOM M UX | BINOJHATH Npeobpa3oBaHUsl HEPaBEHCTB, MCIMOJb30BaTh IS
(16 4) peuieHue. peoOpa3oBaHMs CBOMCTBA YUCIIOBBIX HEPABEHCTB.
KBaznpaTHble HEpaBEHCTBA U UX PEILIECHHUE. Pacno3dnaBarthb JTMHEHHbBIE U KBAIPATHBIE HEPABEHCTBA.
I'paduueckas wHTepHperanmusi HEpPaBEHCTB W  cHCTeM |Pemarb  JuHEiHbIE HEpaBEHCTBA, CHCTEMbl  JIMHEWHBIX
HEPaBEHCTB C IBYMS [1€PEMEHHBIMH. HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIMX KBaJpaTHOE
HEPaBEHCTBO, U PEIATh MX; 00CYKAATh [TOJyYEHHbIE PELICHUS.
M300paxarh penieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB HA
YUCIIOBOM IpPSAMOM, 3aNHMCBIBATh pEIICHHE C IOMOLIBIO
CHMBOJIOB.
Pemars KBajpaTHblE HEPAaBEHCTBA, HCHOJb3yd Trpaduyeckue
IIPEICTABJICHHUS.
OcBauBaThb W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3IM4YHBIX 3a7a4, B TOM YHUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
Yuciosbie [loHsiTHE UM CIIOBOM MOCIIEOBATEIBHOCTH. OcBauBaTh U NPUMEHATh MHIEKCHbIE 0003HAYCHHS, CTPOUTH
NoCJIeI0BaTeJbHOC |3aJaHNUe IOCIIE0BATEIbHOCTH PEKYppeHTHOI (opMysoil U |pedyeBble BbICKa3bIBAHHS C HCIIOJIb30BAHHWEM TEPMHHOJIOTHUH,
TH ¢dbopmynoii n-ro wieHa. CBSI3aHHOMW C TIOHATHEM I10CJIE0BATEIbHOCTH.
(154) ApudmeTtnueckas u reomerpudeckas nporpeccuu. @opmyisl n- | AHATU3MPOBATH (HOPMYITY 72-I'0 UJIEHA IOCIIE10BATEIbHOCTH UIIH

ro ujeHa apuMeTHYecKol U T'eOMETPUUYECKOM Mporpeccui,
CYMMBI [IEPBBIX 7 YJICHOB.

*M300paxkeHre YJICHOB apU(PMETHUYECKONM U T'eOMEeTpUYECKOM

PEKYPPEHTHYIO bopmyy " BbIYUCJIATH YJICHBI
[OCJIE0BATEILHOCTEM, 3aJJaHHBIX 3TUMU dbopmynamu.
YcranaBauBarb 3aKOHOMEPHOCTh B IIOCTPOECHUU




MPOTrPECCH TOUKAMHU Ha KOOPJAMHATHOMN MIIOCKOCTH.
JIuHEeWHbIN U 3KCITOH CHIIMAIbHBIN POCT.

CrnoxHbI€ IPOLEHTHI. *

MOCJIEIOBATEIbHOCTH, €CIM BBIIMCAaHbl MEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3HaBarp  apupMeTHUECKyl0 U T€OMETPUYECKYIO
MIPOTPECCHH TIPH Pa3HBIX CIIOCO0aX 3aJaHusl.

Pemarp 3amaun ¢ wucnoip3oBaHWEM (OpPMYN n-TO dIeHA
apu(MeTH4ecKol M TeOMETPUYECKOW MPOrpeccuil, CyMMBbI
MIEPBBIX 72 YJIEHOB C OMOPOii Ha CIIPaBOYHYIO HH(OPMAIIHIO.
*U300paxmaTb YJCHBI TIOCIEIOBATEILHOCTH TOYKAMU HA
KOOPAMHATHOM MJIOCKOCTH *,

PaccmarpuBarhs npruMepbl NPOLECCOB U SIBJIEHUH U3 PEaNIbHOM
KHU3HU, WUIIOCTPUPYIOIIME H3MEHEHHe B apudmerndeckon
MPOrPECCHH, B TEOMETPHUYECKON MPOrpeccuH; *U300paxkaThb
COOTBETCTBYIOIIME 3aBUCUMOCTH I'padudecku ™.

Pemate mnpocreiiime 3agauM, CBS3aHHBIE C YHMCIOBBIMHU
IIOCJIEIOBATENbHOCTSIMM, B TOM 4YHCJIE 3a/Jauyd W3 peajbHOU
KU3HU  C  HUCIONB30BaHHEM  IUQPPOBBIX  TEXHOJOTHUI
(3TIEeKTPOHHBIX TAOJUII, TPaUUECKOro KaabKyJsATOpa U T.II.).
*PemaTh 3a1a4M HA CJIOKHBIE TPOLEHTHI, B TOM YK CIIE 3a/1a4H U3
peasIbHOM MPAKTUKH (C UCIIOJIb30BAHUEM KaIBKYJISITOPA). *

3HAKOMHUTBHCH ¢ HCTOPHUEI Pa3BUTHS MATEMATHKH.

IloBTOpEHMUE,

UYucaa u BbIYMCIEHUS] (3aMUCh, CpPaBHEHHE, JEHUCTBUS C

OHepI/IpOBaTb NOHATUAMMH:. MHOXCCTBO, IIOAMHOXCCTBO,




00001IEeHHE,
CHCTEeMATH3aIUA
3HAHUH

(18 v)

JEUCTBUTEIbHBIMA YMCIIAMH, YUCJIOBAs IIpsMasi; IMPOLEHTHI,
OTHOILIEHUS, IPOIIOPLUU; OKPYTJIIECHHUE, TPUOINKEHUE, OLICHKA;

pelleHre TeKCTOBbIX 3a/1a4 apu(METHIECKUM CIIOCOOOM).

Anredpanyeckue BbIPAKeHHU S (mpeoOpa3oBaHue
anreOpanveckux BbIpakKeHUM, JOMYyCTUMbIE 3HAUCHNUS).
@yHkuuM (IOCTPOEHHUE, CBOICTBAa HW3YYEHHBIX (YHKIUM;

rpauyeckoe pelieHnue ypaBHEHH U UX CUCTEM).

Olepanyy HaJ MHOXECTBaMHU; MCHOJIB30BaTh TIpaduuecKoe
IIPEJICTABICHUE MHOXKECTB JUIsl OIIMCAHUS PEAJIBHBIX ITPOLIECCOB U
SIBIICHUM, TP PEIICHUH 3aJ1a4 U3 JPYruX y4eOHbIX TPEIMETOB.
AKTyaJIM3UpPOBATh TEPMHUHOJIOTMI0O U OCHOBHBIC [eiCTBUS,
CBSI3aHHBIE € YHCJIAMHM: HATypaJbHOE 4YHCIO, IIPOCTOE H
COCTaBHOE 4YHUCJA, JAEIMMOCTh HATYpalbHBIX UYHCEI, MPHU3HAKU
JEIMMOCTH, LIeJI0Oe 4YMCIO0, MOAYJIb 4YHCla, OObIKHOBEHHas H
AecaTudHasi 1poOu, CTaHJapTHBIM BUJ YKCia, apupMeTHIECKu
KBaJPaTHBII KOPEHb.

BbInoJHATH AeliCTBUS, CPABHUBATH H YIIOPAJ0YHMBATh YUCIIA,
IPEACTaBIATh YMCIA HAa KOOPAMHATHOW IHPSIMOM, OKPYIJIATH
YUCIIa; BBIMOJHATH MNPUKHAKY M OLEHKY pe3yJbTara
BBIYHMCIICHU.

Pemarp TekcToBbIE 321241 apUPMETUIECKUM CIIOCOOOM.

Pemarnb MpaKTHYC€CKHUE 3a1a4U, COACPKAINUC MPOUCHTHI, A0JIH,

YaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb — BpeMsI —
paccTosHUe, 1leHa — KOJIMYEeCTBO — CTOMMOCTb, 00BEM
paboTbl — BpeMsi — IPOU3BOAUTENBHOCTh TPY/Ia.

Pa30upare peanbHble KU3HEHHBIE CUTyalud, (popMyInpoBaTh
UX Ha S3bIK€ MAaTeMaTUK{, HAXOAUTH pEIICHUE, NPUMEHSA
MaTEMaTUUYECKUH annapaT, HHTePIpPeTHPOBATh PE3yJIbTaT

Oﬂepl/IpOBaTb NMOHATHUAMMU: CTCIICHb C ICJBIM IIOKaA3aTCJIEM,




apupMeTHIECKUN KBaIpaTHbIN KOpPEHB, MHOTI'O4JIEH,
anredpandeckas 1po0b, TOXKIIECTBO.

BbINOJIHATL OCHOBHBIE JEHCTBUS: BBHINOJHITH PAcUéThl MO
dopmynam, mpeoOpa3oBLIBaTh IeNbie, IPOOHO-PalMOHATBHEIE
BBIDQXKCHHUS ¥ BBIPAKCHUS C KOPHSMH, pPEaM30BHIBATH
pa3lioKeHHEe MHOTOWIeHA Ha MHOXHUTEIH, B TOM YHCIE C
UCMOJb30BaHUEM (OpPMyYJI Pa3HOCTH KBAJApPaTOB U KBajapaTa
CYMMBI M Pa3HOCTH (C OIMOPOM Ha CIPAaBOYHYIO WH(POPMAIHIO);
HAXOJWUTh JONMYCTUMbIC 3HAYCHHUS MEPEMEHHBIX I JPOOHO-
palMOHANILHBIX BBIPAKEHUH, KOPHEH.

MopaenupoBarb ¢ MOMOIIBIO (GOPMYNT pealibHbIe MPOIECCH H
SIBIICHHSI.

OnepupoBarh NOHATHAMHU: QYHKIMS, TpaduK QYHKIUHU, HYIN
(GYHKIMHA, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHusl, yObIBaHUS, HAUOOIbIIIEe U HAUMEHbBIIIEEe 3HAUCHUS
(GyHKITUH.

AHATU3UPOBAThH, CPABHUBATH, 00CYKI1aTh CBOIiCTBa QYHKIIUH,
CTPOUTH UX rpaQUKH.

OnepupoBarh MNOHATHUSMH: TpsiMas MPOMOPIHOHATEHOCTD,
oOpaTHass  MPOMOPLUUOHAIBLHOCTh,  JHHEWHas  (YHKIHS,
KBaJpaTuyHas QyHKIHs, mapaboJia, rurmepooa.

Hcnoab3oBars rpadguku 11 ONpeaeneHns CBONCTB, IPOLECCOB




U 3aBHCHUMOCTEW, IJIsI pEUIeHHs] 3ajad W3 JAPYruX Y4eOHBIX
MPEAMETOB M pEeajbHOM KU3HU, MOJEJMPOBATH C IMOMOILBIO
rpaduKOB peasbHbIC TIPOIIECCH U SIBJICHUSI.

Bripaxars (popMyJIaMH 3aBUCHMOCTH MEXY BEITUUUHAMM.




42



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacoB
Ne HaunMeHoBaHMe pa3ieioB U TeEM yieKTPOHHbBbIE (I POBBIE)
KonTtpoJibHbIe IIpakTnueckue
n/n NporpaMMmel Bcero oOpa3oBaTejibHbIE PeCypPChl
padoThI padoThI
. Yucna 1 BEIYHCICHUA. ParonanbHbIe ’s . bubmoreka [IOK
qyciaa https://m.edsoo.ru/7f415b90
bub6moreka [JOK
2 Anredpandeckue BbIpaskeHUs 27 1
https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
3 YpaBHEHUS U HEPABEHCTBA 20 1
https://m.edsoo.ru/7f415b90
bu6muorexa IJOK
4 Koopaunats! u rpaduxu. @yHkuuu 24 1
https://m.edsoo.ru/7f415b90
bubmoreka [IOK
5 [ToBTOpEeHUE 1 0000TIICHIE 6 1
https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 s 0

I[TPOT'PAMME
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8 KJIACC

KoaunuecTBo yacoB

JIeKTPOHHBIE (LM (] POBHIE)

Ne
/ HaumeHnoBanue pa3aejioB U TEM NMPOrpaMMbl KOHTPOJII)HI)IG HpaKanecm/le OﬁpaSOBaTeJILHLIe
n/n Bcero
padoThbI padoThbI pecypcsl
. Anre0pandeckue BeIpakeHus. Anredpanyeckast s . bubmotexa [JOK
JpoOb https://m.edsoo.ru/7f417af8
bubmioreka [IOK
2 Uucna u Beruncienus. KBajgpatHeie KopHU 15
https://m.edsoo.ru/7f417af8
3 YpaBHeHus 1 HepaBeHcTBa. KBagpaTHbie s . bubmorexa [{OK
ypaBHEHUS https://m.edsoo.ru/7417af8
A AnreGpandeckue BeIpakeHus. KBaapaTHbiid s bubmotexa [JOK
1
TPEXUJIEH https://m.edsoo.ru/7f417af8
s VYpaBHenus u HepaBeHCTBa. CHCTEMBI i bubmoteka [JOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
Bbu6moreka [JOK
6 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 12 1

https://m.edsoo.ru/7f417af8
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Bbu6moreka [JOK

7 Oynkuuu. OCHOBHbBIC MOHATHS 5
https://m.edsoo.ru/7f417af8
Bbu6moreka [JOK
8 Oynkuuu. Yucnosie QyHKITUU 9
https://m.edsoo.ru/7f417af8
9 Yucna u BerauciieHus. CTelneHb ¢ 1eIbIM bubmioreka [IOK
7
OKa3aTeleM https://m.edsoo.ru/7f417af8
bu6moreka [JOK
10 [ToBTOpEHUE 1 0000TIIICHIE 6
https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KJIACC

KoaunuecTBo 4acoB

Ne HaunmeHoBaHue pa3iesoB U TeM JIeKTPOHHBIE (LM (] POBHIE)
Kourpoabnsie | IIpakTuyeckue
n/n NporpaMmel Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThI
. Yucna u BeraucieHus. JleficTBuTeNbHbIE 9 bu6moreka [JOK
qycia https://m.edsoo.ru/7f419d08
bu6moreka [JOK
2 OyHKINHT 16 1
https://m.edsoo.ru/7f419d08
; YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C ” bubmorexa [JOK
1
OJTHOM TIepEeMEHHOM https://m.edsoo.ru/7f419d08
A VYpaBHenus u HepaBeHCTBa. CHCTEMBI A bubmotexa [JOK
1 1
YpaBHEHUI https://m.edsoo.ru/71419d08
bu6moreka [JOK
5 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 16 1
https://m.edsoo.ru/7f419d08
bu6moreka [JOK
6 UmcioBbie MOCIeA0BaTEIbHOCTH 15 1
https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 0600IICHNHE, 18 . bu6moreka [JOK

cHUCcTeMAaTH3alusg 3HaHUHU

https://m.edsoo.ru/7f419d08
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KomnuaecTBo yacoB
W3 Hux DNEeKTPOHHble uMPpoBbie
Ne U3 Hux
Tema ypoka Bcero KOHTPOJIbHBIX obpaszoBaTenbHble pecypcsl

MPAKTHYECKUX

pabor
pabor

Paznea 1. Yucaau B

blUKcJeHnda. PanuonajabHbIe Yucia

qHuciiaMHu

bubmmoreka [JOK
1 IToHsTHE PallMOHATIBHOI O YKCIIA 1
https://m.edsoo.ru/7f415b90
bubmorexa [IOK
2 [ToHATHE pallMOHAIIBHOT O YKCTIa 1
https://m.edsoo.ru/71415b90
; Apudmernueckue neiicTBUS ¢ pallMOHAIbHBIMU . bubmmoreka [IOK
qUCIIaMU https://m.edsoo.ru/7f415b90
A ApudmeTrueckue 1eUCTBUS ¢ PallOHAIBHBIMU . bubmmoreka LIOK
YUCIIaMU https://m.edsoo.ru/7f415b90
s ApudmeTnueckue 1elcTBUS ¢ PalliOHAIBHbIMU | bu6muotexa LIOK

https://m.edsoo.ru/7f415b90
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ApudmeTnueckue 1elcTBUS ¢ PalliOHAIBHBIMU

bu6morexa IIOK

6
YHCcIIaMU https://m.edsoo.ru/7f415b90
. ApudmeTrueckre AeCTBUS C PallMOHAIBHBIMH bu6motexa [IOK
qHuclIaMU https://m.edsoo.ru/7f415b90

but6moreka [JOK

8 CpaBHeHMe, ynopsiiouMBaHUE PallMOHATIbHBIX YU CEll
https://m.edsoo.ru/7f415b690
but6mmoreka [JOK

9 CpaBHeHHE, yHOPsI0YMBAHNE PALIMOHATBHBIX YHCE
https://m.edsoo.ru/7f415b90
bubmuorexa [IOK

10 CpaBHeHUE, yHOPsAJ0UMBAaHUE PALIMOHAIBHBIX UM CEN
https://m.edsoo.ru/7f415b90
bubmmoreka [IOK

11 CreneHp ¢ HaTypalbHBIM MMOKAa3aTeIEM
https://m.edsoo.ru/7f4211de
bubmorexa [IOK

12 CreneHp ¢ HaTypaJibHBIM MOKa3aTeIeM
https://m.edsoo.ru/7f421382
but6mmoreka [JOK

13 Crenenb ¢ HaTypajbHBIM IIOKAa3aTEJIEM
https://m.edsoo.ru/7f42154¢
bubmuorexa [IOK

14 CrteneHb ¢ HaTypaJibHBIM MOKa3aTeIEM
https://m.edsoo.ru/7f4218be
bu6morexa IIOK

15 CreneHp ¢ HaTypalbHBIM MMOKAa3aTeIEM

https://m.edsoo.ru/7f415b90
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Perienne ocHOBHBIX 3aJa4 Ha ApoOU, IPOLIEHTHI U3

bu6morexa IIOK

to peasbHON MPaKTUKHU https://m.edsoo.ru/7f415b90
Pemmenne oCHOBHBIX 3a71a4 Ha IpoOH, TTPOIICHTHI U3 bubmnoreka [IOK

Y peanbHON MPAaKTUKHU https://m.edsoo.ru/7f415b90
Perienrie OCHOBHBIX 3a7a4 Ha APOOU, MIPOLIEHTHI U3 bu6motexa [IOK

8 peanbHON MPaKTUKHU https://m.edsoo.ru/7f415b690
Perienrie OCHOBHBIX 3a7a4 Ha APOOU, IIPOLIEHTHI U3 bu6motexa [IOK

P peaNbHON MPAKTUKHI https://m.edsoo.ru/7t415b90
IIpu3Haku 1eIMMOCTH, pa3JIoKEHUS HA MHOKHATEIIN bubmmoreka LIOK

20 HaTypaJIbHBIX YHCEN https://m.edsoo.ru/7f415b90
[Ipu3Haku 1eIMMOCTH, pa3I0KEHHUS Ha MHOKUTEIIN bu6motexa [IOK

2l HaTypaJbHBIX YHCEI https://m.edsoo.ru/7f415b90
Peanpublie 3aBucumocTu. [Ipsimast u oOpaTHast bubmmoreka LIOK

> PO OPLIMOHAIILH OCTH https://m.edsoo.ru/71415b90
Peanbabie 3aBucumoctu. [1psmas u odpaTHas bubmmoreka [IOK

> MPOMOPIUOHAIBHOCTH https://m.edsoo.ru/7f415b690
Peanbuble 3aBucumoctu. [Ipsamas u oOpatHas bubmmoreka LIOK

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

55 Peanbubie 3aBucumoctu. [Ipsmas u oOpatHas bu6muotexa LIOK

MIPOIOPLHOHAIBHOCTH

https://m.edsoo.ru/7f415b90
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KonTpoabsnas padora no teme "PanuonajibHble

bu6morexa IIOK

26 1 1
gucJaa" https://m.edsoo.ru/7f415b90
Pazgea 2. AnredOpandeckue BbIpasKeHUs!
bubmiorexa [IOK
27 bykBeHHBIE BBIPAKEHUSA 1
https://m.edsoo.ru/7f41feec
but6mmoreka [JOK
28 DopMy bl 1
https://m.edsoo.ru/7f415b690
bub6moreka [JOK
29 DopmyJibl 1
https://m.edsoo.ru/7f415b90
bu6morexa IIOK
30 [Tepemennsie. JlonmycTumbie 3HaU€HUS TTEPEMEHHBIX 1
https://m.edsoo.ru/7f415b90
[TpeoOpazoBaHue OyKBEHHBIX BBIPAXEHUH,
bub6morexa IIOK
31 packpeiTHE CKOOOK U MPUBEIEHUE MTOT00HBIX 1
https://m.edsoo.ru/7f41fafa
CllaraeMbIX
[TpeoOpazoBanue OyKBEHHBIX BbIpaXeHH,
bubmorexa [IOK
32 pacKpbITHE CKOOOK M MPUBEICHUE TTOTO00HBIX 1
https://m.edsoo.ru/7f41{d70
CJIaraeMbIX
[TpeoOpazoBaHue OyKBEHHBIX BbIpaX€eHU,
bubmmoreka [IOK
33 PacKpbITHE CKOOOK M MPUBEICHUE MTOT00HBIX 1
https://m.edsoo.ru/7f415b90
CllaraeMbIX
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[TpeoOpazoBaHue OyKBEHHBIX BbIpaXEHU,

bubmmoreka [IOK

34 PacKpbITHE CKOOOK M MPHBEICHUE MOT00HBIX
https://m.edsoo.ru/7f415b90

claraeMbIX

bubmoreka [JOK

35 CBolicTBa CTENEHU C HATypaJIbHbIM I1OKa3aTeIeM
https://m.edsoo.ru/7f421382
but6mmoreka [JOK

36 CBolicTBa CTENEHU C HaTypaJIbHbIM I1OKa3aTeIeM
https://m.edsoo.ru/7f42154¢
bubmiorexa [IOK

37 CBOIiCTBa CTEIICHH C HATYyPaJIbHBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f4218be
bu6morexa IIOK

38 MHoro4aeHbI
https://m.edsoo.ru/7f42276¢e
bub6moreka [JOK

39 MHoro4aeHbI
https://m.edsoo.ru/7f422930
but6moreka [JOK

40 CnoxeHue, BBIMUTAaHUE, YMHOXEHUE MHOTOUJICHOB
https://m.edsoo.ru/7f422af2
but6mmoreka [JOK

41 CioxeHue, BBIUUTaHUE, YMHOKEHHE MHOTOUJICHOB
https://m.edsoo.ru/7f422cc8
bubmuorexa [IOK

42 CiioxeHue, BRBIUUTaHUE, YMHOKEHHE MHOT'OUJICHOB
https://m.edsoo.ru/7f422fca
bubmmoreka [IOK

43 CnoxeHue, BBIMUTaHUE, YMHOXKEHUE MHOTO4JIEHOB

https://m.edsoo.ru/7f423182
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bu6morexa IIOK
44 DopMyJibl COKPAIIEHHOTO YMHOKEHUS 1
https://m.edsoo.ru/7f42432a
bub6moreka [JOK
45 DopMyIbl COKPAIIEHHOTO YMH 0KEHHS 1
https://m.edsoo.ru/7f42464a
but6moreka [JOK
46 DopMyIIbI COKPALIEHHOIO YMH 0KEHHUS 1
https://m.edsoo.ru/7f424c12
but6mmoreka [JOK
47 DopMyIIbI COKPALIEHHOTO YMH 0KEHHUS 1
https://m.edsoo.ru/7f424£d2
bubmuorexa [IOK
48 DopMyJibl COKPAIIEHHOTO YMHOKEHUS 1
https://m.edsoo.ru/7f4251d0
bubmmoreka [IOK
49 Pa3ioxeHre MHOTOYJICHOB Ha MHOKHTEIHN 1
https://m.edsoo.ru/7f423312
bubmorexa [IOK
50 Pa3ioxeHre MHOTOYJIEHOB Ha MHOKHTEIIN 1
https://m.edsoo.ru/7f4237tfe
but6mmoreka [JOK
51 PasznoxeHre MHOTOYJIEHOB HA MHOXKHTEIN 1
https://m.edsoo.ru/7f4239de
bubmuorexa [IOK
52 PasioxeHne MHOIO4YJIEHOB Ha MHOKHUTEIHN 1
https://m.edsoo.ru/7f415b90
53 KonTpoabHnas paéora no teme "Asiredpanyeckue | . bubmoreka [{OK
BbIpa:keHus " https://m.edsoo.ru/7{415b90

Pa3nen 3. YpaBHeHus 1 HepaBeHCTBA
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VYpaBHeHuE, npaBuia NpeoOpa3oBaHUs ypaBHEHHUS,

bu6morexa IIOK

54
PaBHOCHUJIBHOCTh YPaBHEHUI https://m.edsoo.ru/7f415b90
s JIuHeliHOe ypaBHEHHUE C OAHOW EPEMEHHOM, bu6motexa [IOK
pelIeHrEe JTUHEUHBIX YPABHEHHI https://m.edsoo.ru/7f415b90
s6 JInHeHOe ypaBHEHHUE C OJTHOW MEPEMEHHOU, bubmmoreka [JOK
pelieHre JUHEUHBIX YPaBHEHU I https://m.edsoo.ru/7f420482
57 JInHeHOe ypaBHEHHUE C OJTHOW IMEPEMEHHOH, bubmmoreka [IOK
peleHne TUHEHHbIX YpaBHEHUH https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
58 Perienue 3a1au ¢ mOMOIIbI0 YpaBHEHUH
https://m.edsoo.ru/7f42064e
bubmmoreka [IOK
59 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUI
https://m.edsoo.ru/7f420806
bubmorexa [IOK
60 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUI
https://m.edsoo.ru/7f4209a0
but6mmoreka [JOK
61 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHUI
https://m.edsoo.ru/7f420e6e
. JIuneliHOE ypaBHEHUE C ABYMS IEPEMEHHBIMH U €0 bubmotexa [JOK
rpaduk https://m.edsoo.ru/7f427¢32
63 JIuneliHOE ypaBHEHUE C ABYMSI IEPEMEHHBIMU U €r0 bubmoreka [{OK

rpadux

https://m.edsoo.ru/7f427e8a
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64 Cucrema ABYyX JIMHEUHBIX YPaBHEHUU C ByMS | bubmoreka [{OK
repeMeHHbIMU https://m.edsoo.ru/71f42836¢
65 Cucrema 1ByX TMHEHHBIX YPaBHEHUH C IBYMS | bu6munoreka [JOK
MepEeMEHHBIMU https://m.edsoo.ru/7f415b90
66 Cucrema IByX JIMHEUHBIX YpaBHEHUU C IByMS bubmmoreka [JOK
1
repeMeHHbIMU https://m.edsoo.ru/7f415b690
6 Cucrema ABYyX JIMHEHWHBIX YPaBHEHUU C ByMS . bubmmoreka [IOK
HepeMEeHHbIMU https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
68 Pemienne cucreM ypaBHEeHUM 1
https://m.edsoo.ru/7f4284de
bubmmoreka [IOK
69 Pemienue cucteM ypaBHeHUH 1
https://m.edsoo.ru/7f42865a
bubmorexa [IOK
70 Pewienue cucreM ypaBHEHUN 1
https://m.edsoo.ru/714287d6
but6mmoreka [JOK
71 Pemenue cucrem ypaBHEHHM 1
https://m.edsoo.ru/7f415b90
bubmuorexa [IOK
72 Pemienue cucreM ypaBHEeHUM 1
https://m.edsoo.ru/7f415b90
. KonTpoasnas padora no teme "JIuneiinbie | . bubmoreka [{OK
ypaBHeHnus'" https://m.edsoo.ru/7f421044

Pa3nen 4. Koopaunarel u rpadpuku. @ yHkuun
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bu6morexa IIOK

74 Koopaunarta Touku Ha mpsMoit
https://m.edsoo.ru/7f41de76
bub6moreka [JOK
75 YucioBble MPOMEXYTKH
https://m.edsoo.ru/7f41dff2
but6moreka [JOK
76 YucioBble IPOMEKYTKH
https://m.edsoo.ru/7f415b90
. PaccrosiHne Mexay nIByMsi TOUKaMU KOOPAUHATHOMN but6mmoreka [JOK
npsiMOi https://m.edsoo.ru/7f415b90
o Paccrosgnune mexay AByMs TOYKaMU KOOPAUHATHOU bubmotexa [JOK
7
npsIMOi https://m.edsoo.ru/7f415b90
bubmmoreka [IOK
79 [IpssMmoyTrosibHas cucTeMa KOOPAMHAT Ha MIIOCKOCTH
https://m.edsoo.ru/7f41el6e
bubmorexa [IOK
80 [IpsimoyronbHast cucTeMa KOOPAWHAT Ha MIIOCKOCTH
https://m.edsoo.ru/7f41e42a
o1 . b b but6mmoreka [JOK
puUMepHI TpapUKOB, 33JaHHBIX POpMYyITaMHI
https://m.edsoo.ru/7f41e8a8
- I o o bubmuorexa [IOK
puMepbl TpaduKoB, 3aJJaHHBIX (hopMyIaMu
https://m.edsoo.ru/7f41ed80
bu6morexa IIOK
83 [Tpumeps! rpadukoB, 3aJaHHBIX popMyTIaMU

https://m.edsoo.ru/7f41ed80
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bu6morexa IIOK

84 UYreHue rpaukoB peansbHBIX 3aBUCHMOCTEH
https://m.edsoo.ru/7f41ea24
bub6moreka [JOK

85 UYrenue rpaukoB peasbHBIX 3aBUCHMOCTEN
https://m.edsoo.ru/7f415b90
but6moreka [JOK

86 [TousiTre pyHKIMK
https://m.edsoo.ru/7f41ef06
but6mmoreka [JOK

87 I'padux pyHxn
https://m.edsoo.ru/7t415b90
bubmuorexa [IOK

88 CpoiicTBa QyHKIMIA
https://m.edsoo.ru/714 11078
bubmmoreka [IOK

89 CaoiicTBa QyHKIMIHA
https://m.edsoo.ru/7f41f1fe
bubmorexa [IOK

90 Jlunelinas QyHKIMSA
https://m.edsoo.ru/7f427282
but6mmoreka [JOK

91 Jlunelinas QyHKIMSA
https://m.edsoo.ru/7f427412
bubmuorexa [IOK

92 [Toctpoenue rpaduka TMHEHHON QYHKINH
https://m.edsoo.ru/7f426d1e
bu6morexa IIOK

93 [Toctpoenue rpaduka TMHEHHON QYHKIMH

https://m.edsoo.ru/7f415b90
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bu6morexa IIOK

94 I'padux pynxuum y =[x
pauk dy y = https://m.edsoo.ru/7f415b90
bub6moreka [JOK
95 I'padux pyHkum y =|x|
https://m.edsoo.ru/7f415b90
Kounrtpoabnast pa6ora no teme "KoopauHarsl u
bubmorexa [IOK
96 rpagpuxu. ®ynkunun" / Becepoccuniickas
https://m.edsoo.ru/7f41f50a
npoBepoYHasi paéora
97 HNToroBas koHTpoibHasi padoTa / Beepoccuiickas bubmotexa [JOK
npoBepoYHas padora https://m.edsoo.ru/7t429c6c
Pa3nea 5. IloBTOopenue u 00001meHue
03 IToBTOpEHUE OCHOBHBIX ITOHATHI U METOAOB Kypca 7 bu6motexa [IOK
KJ1acca, 00001IeHre 3HaHiT https://m.edsoo.ru/7f415b90
% IToBTOpEHNE OCHOBHBIX ITOHATUI U METOJ0OB Kypca 7 bubmmoreka LIOK
Kiacca, 00001IeH e 3HAHUH https://m.edsoo.ru/7f429132
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOAOB Kypca 7 bubmmoreka [IOK
KJ1acca, 00001IeHe 3HaHUI https://m.edsoo.ru/7f42a0e0
101 IToBTOpEHNE OCHOBHBIX TOHATUH U METOJOB Kypca 7 bubmmoreka LIOK
KJ1acca, 0000IIeHH e 3HAHHI https://m.edsoo.ru/7f415b90
102 IToBTOpEHNE OCHOBHBIX TOHATUH U METOJI0B Kypca 7 bu6muotexa LIOK

KJ1acca, 00001IeHre 3HaHUiT

https://m.edsoo.ru/7f42a27a
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103

[ToBTOpEHNE OCHOBHBIX MOHSITHI U METOAOB Kypca 7

KJ1acca, 00001IeHre 3HaHUiT

bu6morexa IIOK
https://m.edsoo.ru/7f42a900

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

103
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8 KJIACC

Tewma ypoxka

KommuectBo yacos

Bcero

N3 anx
KOHTPOJIbHBIX

pabot

3 aux
MPaKTUYECKA

X pabot

DNEeKTPOHHbIe UndpoBbIe

obpasoBaTesibHble pecypchbl

Paznen 1. AuiredOpanyeckue BbIpazkeHusi. Ajiredpandeckas 1poob
bu6mmoreka [JOK
1 Anrebpandeckas 1po0b
https://m.edsoo.ru/7f430382
JonycTumble 3HaUeHUS
bu6moreka [JOK
2 MePEMEHHBIX, BXOJISIINX B
https://m.edsoo.ru/7f417af8
anredpanvdecKue BoIPaKeHUS
JlomycTUMBbIe 3HAYCHUS
bu6moreka [JOK
3 MepPEeMEHHBIX, BXOJISIINX B
https://m.edsoo.ru/7417af8
anredOpandecKke BhIpaKeHUs
A OCHOBHOE CBOMCTBO bubmorexa [JOK
anredOpandeckoil 1podu https://m.edsoo.ru/7f4308e6
bu6moreka [JOK
5 Coxkparienue apooei

https://m.edsoo.ru/7f430a8a
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bubmoreka [JOK

6 CokpartnieHue apooeit
https://m.edsoo.ru/7f430f44
bu6moreka [JOK
7 CokpartieHue apooeit
https://m.edsoo.ru/7f430f44
CrnoxxeHue, BEIYUTAHUE,
bubmioreka [IOK
8 YMHOKCHHE U JICTICHUE
https://m.edsoo.ru/7f43128c
anredpanvecKkux apoodei
ClioXeHne, BRIUUTAHUE,
bubmioreka [IOK
9 YMHOKCHHE U JICTICHUE
https://m.edsoo.ru/7f4315c0
anredOpandeckux Apodei
CrnoxxeHue, BEIYMTAHUE,
bu6moreka [JOK
10 YMHOEHHUE U IEICHNAE
https://m.edsoo.ru/7f4318c2
anredpandeckux Apodeit
CrnoxeHue, BEIYUTAaHHUE,
bubmoreka [IOK
11 YMHOKEHUE U JIeJICHHE
https://m.edsoo.ru/7f431a20
anredpandeckux Apooei
[IpeobpazoBaHre BeIpaKCHHI,
bu6moreka [JOK
12 cofiepKaluXx anaredpandyeckue

podu

https://m.edsoo.ru/7f43259¢
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[Ipeobpa3oBaHre BEIPAKCHHUIA,

bubmoreka [JOK
13 coJepKaIInuX aaredpandecKkue 1
https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHue BEIpAXKEHUIH,
bubmioreka [IOK
14 coJiepKalIuX aaredpandecKkue 1
https://m.edsoo.ru/7f432736
Ipodu
15 KonTtpoubHas padora no reme . | bubmmoreka [IOK
"Anredpanyeckas Apoon" https://m.edsoo.ru/7f431d36
Pa3nen 2. Uncaa u BerunciaeHusi. Ksaaparuosie KopHu
bubmoreka [JOK
16 KBagpaTHbIil KOpEeHb U3 YKCIIa 1
https://m.edsoo.ru/7f42d452
7 [TonsTHE 00 MPPALIMOHATIEHOM . bubmoreka IJOK
quclie https://m.edsoo.ru/7f42eaaa
12 JecsiTuaabie TPUOIHKEHUS | bubmuorexa [JOK
MPPALMOHAIILHBIX YHCEN https://m.edsoo.ru/7f417af8
19 JecsaTuanbie TpUOINKEHUS . bubmuorexa [JOK
UppaloHaJIbHBIX YUCEI https://m.edsoo.ru/7f417af8
bubmioreka [IOK
20 JleicTBUTEIbHBIC YHCIIa 1
https://m.edsoo.ru/7f417af8
5 CpaBHEHUE 1EMUCTBUTENBHBIX . bubmorexa [JOK
1

HYHUCCJI

https://m.edsoo.ru/7f417af8
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CpaBHeHHUE IEUCTBUTEIBHBIX

bubmoreka [JOK

22
YHCe https://m.edsoo.ru/7417af8
- ApudmeTrnueckuii KBapaTHBIHI bubmorexa [{OK
KOPEHb https://m.edsoo.ru/7f417af8
bubmioreka [IOK
24 VpaBHeHue Busa x> = a
https://m.edsoo.ru/7f417af8
55 CBoiicTBa apu(PMETHUECKUX bubmuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
o6 CBoiicTBa apu(PMETHIECKIX bubmorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeobpazoBaHrE YUCTOBBIX
bu6moreka [JOK
27 BBIPAKEHUM, COIEPKALTUX
https://m.edsoo.ru/7{42dd26
KBaJpaTHbIE KOPHU
[Ipeobpa3zoBaHre YUCTOBBIX
bubmioreka [IOK
28 BBIpaKEHUM, COIEpPKAITUX
https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[Tpeobpa3zoBaHre YUCTOBBIX
bu6moreka [JOK
29 BBIPAKEHUI, COAEPKALUX

KBaJpaTHbIE KOPHH

https://m.edsoo.ru/7f42e0be
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[Ipeobpa3zoBaHrE YUCTOBBIX

bubmoreka [JOK
30 BBIPAKEHUH, COlepKaLIUX
https://m.edsoo.ru/7142e262
KBaJpaTHbIEC KOPHU
Pa3nen 3. YpaBHenus u HepaBeHcTBAa. KBagpaTHble ypaBHeHHs
bu6moreka [JOK
31 KBagpatHoe ypaBHEHHE
https://m.edsoo.ru/7f42eela
- Henonnoe kBagpaTHoe bu6moreka [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
- Henonnoe xBagpaTHoe bu6moreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
34 @opMyJia KOpHEN KBaJPaTHOrO bubmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f42£158
3 ®opmyiia KOpHER KBaApaTHOIO bubmotexa LIOK
yYpaBHEHUS https://m.edsoo.ru/7f42{3f6
36 dopmyiia KOpHER KBaApaTHOIO bubmotexa LIOK
YPaBHEHHUS https://m.edsoo.ru/7f42f5a4
bubmioreka [IOK
37 Teopema Bueta
https://m.edsoo.ru/7f42fef0
bu6moreka [JOK
38 Teopema Buera

https://m.edsoo.ru/7f430076
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KonTtpoubHas pabora no reme

bubmoreka [JOK

) "KBaaparHble ypaBHenus' : https://m.edsoo.ru/71430112
Pa3nen 4. AnredOpandyeckue BbipaskeHusi. Kagparubiii Tpéxuiien
bubmioreka [IOK
40 KBagpatHblil TpéxuiieH 1
https://m.edsoo.ru/7f417af8
bubmioreka [IOK
41 KBanpaTHblil Tpéxusien 1
https://m.edsoo.ru/7f417af8
Pa3yioxxeHue kBaapaTHOro bubmuotexa LIOK
2 TpEXuJieHa HA MHOXKUTEIN : https://m.edsoo.ru/7{f42fd38
Pa3znoxxenue kBagpaTHOro bubmorexa [JOK
. TpE€XusieHa Ha MHOXKUTENN : https://m.edsoo.ru/7f42fd38
Pemenue ypaBHeHHI, bu6mmotexa [IOK
i CBOJSIIIMXCA K KBaJPATHBIM : https://m.edsoo.ru/7f43c542
Pemenue ypaBHeHHI, bu6moreka [IOK
2 CBOSIILIMXCS K KBaJPATHBIM : https://m.edsoo.ru/7f43c3d0
[Ipocreiimue apodHO- bubmuoteka [JOK
0 palvoHalIbHbIE YPaBHEHUS : https://m.edsoo.ru/7f4328c6
47 [Tpocreiimue ApodoHO- . bubmoreka [JOK

palMOHAJIbHBIEC YPaBHEHUS

https://m.edsoo.ru/7f432bbe
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Peiienne TeKCTOBBIX 3aJ1a4 C

bubmoreka [JOK
48 IIOMOILBIO KBAJIPaTHBIX 1
https://m.edsoo.ru/7f42{75¢
YpaBHEHHI
Pemenue TeKkcTOBBIX 3a/1a4 ¢
bubmioreka [IOK
49 MIOMOILBIO KBAJIPaTHBIX 1
https://m.edsoo.ru/7{42{816
YpaBHEHUH
o~ KonTtpoubHas padora no reme . | bubmmoreka [IOK
"KBaapaTHblii TpexuJieH" https://m.edsoo.ru/7142ec80
Paznen 5. YpaBHenust u HepaBeHcTBa. CrcTeMbl ypaBHeHUH
JIuneitHOE ypaBHEHUE C JBYMS
51 MePEeMEHHBIMH, €ro rpaduk, . bubmotexa [IOK
IIPUMEPBI PEIICHUS YPABHEHUH B https://m.edsoo.ru/71417af8
LEJIbIX YHCcax
Jlunelinoe ypaBHEHHE C IBYMS
5 HepEeMEHHBIMH, €ro Ipaduk, . bu6moreka I[TOK
IIPUMEPBI PELICHUS YPABHEHUH B https://m.edsoo.ru/7f417af8
LEJIBIX YHCIax
JIuneliHOE ypaBHEHUE C ABYMSI
53 NepeMEeHHBIMHU, €ro rpaduk, . bubmorexa [JOK

[IPUMEPBI PELIEHUS YPABHEHUM B

OCJIBIX YHUCIaX

https://m.edsoo.ru/7f417af8
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[Tpumeps! penieHus: cucteM

bubmoreka [JOK
54 HEJIMHENHBIX YPAaBHEHHM C
https://m.edsoo.ru/7f417af8
JBYMsI ITepEMEHHBIMU
IIpumepsl pelIeHns CUCTEM
bubmioreka [IOK
55 HEJIMHENHBIX YPAaBHEHUH C
https://m.edsoo.ru/7f417af8
JBYMsI IEPEMEHHBIMU
I'paduueckast nHTEpHIpeTaLUsL
YPaBHEHHUS C IByMs
bu6moreka [JOK
56 NepEMEHHBIMU U CUCTEM
https://m.edsoo.ru/7f43d6d6
JMHENHBIX YPaBHEHUH C IBYMs
nepeMeHHbIMU
['paduueckast uHTEpIpETAUL
ypaBHEHUS C IByMs
bu6moreka [JOK
57 MIEPEMEHHBIMU U CUCTEM
https://m.edsoo.ru/7f43d6d6
JMHEHHBIX YPAaBHEHUH C IBYMs
IIEpEMEHHBIMU
Anrebpanyeckuil cnocod
sg pEIIeHUs CUCTEM ABYX bubmoreka [JOK

JIMHENHBIX YPABHEHUI C JIBYMSI

NEPEMCHHBIMHA

https://m.edsoo.ru/7f417af8
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AnreOpandeckuii criocod

PELIEHHS CHCTEM JBYX bubmuotexa LIOK

» JMHENHBIX YPaBHEHUH C IBYMs : https://m.edsoo.ru/7f417af8
[epEMEHHBIMU
Anrebpanyeckuii cnocod
pEeLIEHUs CUCTEM ABYX bubmuorexa [JOK

°0 JMHEHHBIX YPaBHEHUH C IBYMs : https://m.edsoo.ru/7f417af8
IIEPEMEHHBIMU
Pemenue TekCTOBBIX 3aa4 C bu6moreka [JOK

! MIOMOIIBIO CHCTEM ypaBHEHUI : https://m.edsoo.ru/7{417af8
Pemienre TekCTOBBIX 3aa4 C bubmoreka IJOK

o2 ITOMOIIBIO CUCTEM YpPaBHEHUN : https://m.edsoo.ru/7f417af8
Pemienue TekCTOBBIX 3a/a4 C bu6moreka [JOK

© MTOMOIIBIO CUCTEM YpPaBHEHUN : https://m.edsoo.ru/7f417af8

Pa3znen 6. YpaBHenusi u HepaBeHcTBa. HepaBeHncTBa

YucioBble HEPAaBEHCTBA U UX bubmuotexa LIOK

o CBOIiCTBa : https://m.edsoo.ru/7f417af8
YuciioBble HEPABEHCTBA U UX bubmuotexa LIOK

© CBOMiCTBa : https://m.edsoo.ru/7f417af8

66 HepaBenctBo ¢ ogHOI | bu6mmotexa [IOK

MepeMEeHHOM

https://m.edsoo.ru/71417af8
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JIuHeliHble HEpABEHCTBA C OJTHOM

bubmoreka [JOK

67
MEePEMEHHON U UX pelIeHue https://m.edsoo.ru/7f42c692
63 JIuHeliHble HEPaBEHCTBA C OHOU bubmorexa [{OK
MIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f417af8
6 JInneiiHble HEPABEHCTBA C OJHOU bubmotexa LIOK
MEPEMEHHON U UX pEeIlICHUE https://m.edsoo.ru/7f42c840
CucreMbl TMHEHHBIX HEPABEHCTB
bubmioreka [IOK
70 C OJIHOM TIEPEMEHHOMN U UX
https://m.edsoo.ru/7f42cd2c
pelieHue
CucreMbl TMHEHHBIX HEPABEHCTB
bu6moreka [JOK
71 C OJIHOM TEPEeMEHHON U UX
https://m.edsoo.ru/7f42cb88
pelieHne
CucreMbl TMHEHHBIX HEPABEHCTB
bubmioreka [IOK
72 C OJTHOM MEPEMEHHON U UX
https://m.edsoo.ru/7f417af8
pelieHue
N3o0paxeHue pemieHus
bubmioreka [IOK
73 JIMHEMHOT 0 HEPABEHCTBA U UX
https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHCIOBOU MPIMOUN
N300paskeHne pereHus
bubmoreka [JOK
74 JMHEIHOr 0 HEPAaBEHCTBA U UX

CHCTEM Ha YHCIOBOU MPAMON

https://m.edsoo.ru/7f42c9e4
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KonrpoJubHas padora no

bubmoreka [JOK
75 TemaMm ""HepaBeHcTBa. 1 1
https://m.edsoo.ru/7f417af8
Cucrembl ypaBHeHHii"
Pa3znen 7. ®ynknuun. OCHOBHbIE IOHATHUS
bubmioreka [IOK
76 [TousiTre pyHKIMM 1
https://m.edsoo.ru/7f433¢c12
. O6mactb onpeneneHus u . bubmuorexa [JOK
MHOXXECTBO 3HAYCHHH yHKITUN https://m.edsoo.ru/7f433d84
bubmioreka [IOK
78 Crnioco6s1 3aanus QyHKIHHI 1
https://m.edsoo.ru/7f417af8
bu6moreka [JOK
79 I'padux pyHKIIIN 1
https://m.edsoo.ru/7f417af8
20 CBoiicTBa QyHKIIUU, UX | bubmmoreka [JOK
oToOpakeHre Ha rpaduke https://m.edsoo.ru/7f417af8
Paznen 8. @®ynknuu. Yucaosbsie QyHKIHU
o1 UreHnue u nmocTpoeHue rpadhukon . bubmuoteka [JOK
byHKIUN https://m.edsoo.ru/7417af8
[Tpumepsl rpaduKoB HYHKIIHIHA,
bu6moreka [JOK
82 OTPAXKAIOIIUX peabHbIE 1

HPOIECCHI

https://m.edsoo.ru/7f417af8
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DYHKIMH, OMTUCHIBAIOIINE

OpSIMYIO U 00OpaTHYIO

bu6moreka [JOK

83
PO OPLIMOHAJIBHBIE https://m.edsoo.ru/7{434bbc
3aBHCUMOCTH, UX Trpaduku
84 I'nnepOomna
bu6moreka [JOK
85 I'unep6oa
https://m.edsoo.ru/7f4343e2
bu6moreka [JOK
86 I'paduk pyHKIIMH y = X?
https://m.edsoo.ru/7f434572
OyHKIMM y =Xx?, y =X,y = VX, y
bubmoreka [JOK
87 = [x|; rpaduueckoe penieHue
https://m.edsoo.ru/7f434d38
YPaBHEHMI U CUCTEM YpaBHEHUU
Pa3znen 9. Uncaa u BoiuncieHusi. CTeneHs ¢ HeJbIM MOKa3aTeaeM
bubmioreka [IOK
88 CrermneHb ¢ LebIM MOKa3aTeIeM
https://m.edsoo.ru/7f4354a4
CranapTHas 3anmch 4ucha.
Pa3zmepsl 00beKTOB
bubmioreka [IOK
89 OKpy’Karo1iero mupa (0T

AJIEMEHTapPHbIX YaCTHUIL 0

KOCMHUYECKHUX 00BEKTOB),

https://m.edsoo.ru/7f436098
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JJIMTCIIbHOCTD ITPOLECCOB B

OKPY’KaloIlleM MUpe

%0 CBoiicTBa CTENEHU C LIEJIBIM . bubmoreka IJOK
rmoKazaTeeM https://m.edsoo.ru/7f435648
o1 CBoiicTBa CTENEHU C LIEJIBIM . bu6moreka [JOK
rmokazaTejeM https://m.edsoo.ru/7f435648
9 CBoiiCTBa CTENEHU C LEJIBIM . bu6moreka [JOK
IoKas3aTeaeM https://m.edsoo.ru/7f435648
03 CBOICTBA CTEIICHH C IIEIBIM . bu6moreka [JOK
IoKa3aTeaeM https://m.edsoo.ru/7f43599a
04 CBOICTBA CTENEHU C LIEJIBIM . bubmorexa [JOK
rokazaTeneM https://m.edsoo.ru/7f435ed6
Pa3nen 10. IloBTopenne u 06001meHue
[ToBTOpEHNE OCHOBHBIX TTOHSATHI
Y METOJIOB KYpcoB 7 1 8
bu6moreka [JOK
95 KJaccoB, 000011eHre 3HaHni / 1 1
https://m.edsoo.ru/7f4371aa
Bceepoccuiickasi npoBepoYHast
pabora
HNToroBast KOHTPOJIbLHAS
bu6moreka [JOK
96 pa6ora / Bcepoccuiickas 1 1

NpoBepoYHas padora

https://m.edsoo.ru/7f434eb4
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[ToBTOpEHVE OCHOBHBIX MOHATHI

bubmoreka [JOK
97 Y METOA OB KypCcoB 7 U 8 1
https://m.edsoo.ru/7f417af8
KJIaccoB, 00001IeHe 3HaHUI
[ToBTOpEHNE OCHOBHBIX TTOHSTHI
bubmioreka [IOK
98 Y METOA 0B KypCcoB 7 U 8 1
https://m.edsoo.ru/7f43736¢
KJaccoB, 000011eHHe 3HaHUI
[ToBTOpEHVE OCHOBHBIX MOHATHI
bu6moreka [JOK
99 Y METOA 0B KypCOB 7 U 8 1
https://m.edsoo.ru/7f437510
KJaccoB, 000011eHe 3HaHUI
[ToBTOpEHKE OCHOBHBIX MOHATHI
bubmoreka [JOK
100 Y METOA OB KypCOB 7 U 8 1
https://m.edsoo.ru/714376b4
KJaccoB, 00001IeHNe 3HaAHUI
[ToBTOpEHNE OCHOBHBIX TOHSATHI
bubmoreka [IOK
101 Y METOJI0B KypcoB 7 U 8 1
https://m.edsoo.ru/7f436b88
KJIacCOB, 0000IIeHHE 3HAHU I
[ToBTOpEHVE OCHOBHBIX MOHATHI
bubmioreka [IOK
102 Y METOI0B KypcoB 7 U 8 1
https://m.edsoo.ru/7f437858
KJaccoB, 000011IeHe 3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KJIACC

KomuuectBo yacos

qrces, apupMeTHIecKre

W3 HEX JNeKTPOHHbIe undposble
Neo W3 aux
Tema ypoxa Bcero KOHTPOJBHBIX o6pa3oBaTesibHble pecypchbl
MPaKTUYECKU
pabor
X paboT
Paznen 1. Uucna v Bpiuuc/enus. JleicTBUTEIbHBIE YHCTIA
PanmonaneHbIe UK ca,
HppalMoHabHbIC YUCIIa, bu6moreka [JOK
1
KOHEYHbIE U OECKOHEYHbBIE https://m.edsoo.ru/7f419d08
JECSITUYHBIE APOOH
MHO0X€ECTBO NEeHCTBUTENBLHBIX
YU CeN; NeCTBUTEIbHBIC YK CIIa bubmoteka [JOK
2
Kak OECKOHEUHBIE JEeCATUYHBIE https://m.edsoo.ru/7f419d08
Ipodu
Bzaumuo omHO3HAYHOE
COOTBETCTBHE MEXTY
bubmioreka [IOK
3 MHOKECTBOM €M CTBUTEIBLHBIX
https://m.edsoo.ru/7f419d08
YHCceNl U MHOKECTBOM TOUEK
KOOPJAMHATHOMN NpsIMON
CpaBHeHUE IEUCTBUTEIBHBIX bubmoreka [JOK
4

https://m.edsoo.ru/7f419d08
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NENCTBUS C JEUCTBUTEILHBIMU

quciamMu

[TpubmmxEHHOE 3HAYCHHE

bu6moreka [JOK
5 BEJIMYHUHBI, TOUHOCTh
https://m.edsoo.ru/7f419d08
IpUOIHKEHUS
bu6moreka [JOK
6 OxpyrieHue uncen
https://m.edsoo.ru/7f419d08
bu6moreka [JOK
7 OkpyriieHne uncen
https://m.edsoo.ru/7f419d08
q [Tpukuaka u oreHka bu6moreka [JOK
PE3YJIBTATOB BBIYMCIEHUI https://m.edsoo.ru/7f419d08
0 [Ipukuaka u oreHka bu6moreka [JOK
PE3YJIBTATOB BBIYMCIECHUI https://m.edsoo.ru/7f419d08
Pa3znen 2. @ yukuun
10 KBagpatnunas pyHkums, eé bubmuoteka [JOK
rpaduk u cBoicTBa https://m.edsoo.ru/7f4396c6
" KBanpartnunas pyHkmms, eé bubmoreka [JOK
rpaduk u cBoiicTBa https://m.edsoo.ru/7f439842
. KBanpatnuynas pyHkums, eé bubmotexa [IOK

rpaduk u cBoicTBa

https://m.edsoo.ru/7f4399b4
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[Tapaboma, KOOpIUHATHI

bubmoreka [JOK
13 BEPILUHBI TapaldoJIbl, OCh
https://m.edsoo.ru/7f439eb4
CUMMETpUH Mapadosl
[Tapabomna, KoOpIUHATHI
bubmioreka [IOK
14 BEPILUHBI TapadoIbl, OCh
https://m.edsoo.ru/7f43a03a
CUMMETpUH NapadoJsl
[TapaGona, KOOpIUHATHI
bu6moreka [JOK
15 BEPILUHBI TapaldoJIbl, OCh
https://m.edsoo.ru/7f43alac
CUMMETpUH napadoJsl
[Tapabona, KoOOpAUHATHI
bubmoreka [JOK
16 BEPILUHBI TapalboJIbl, OCh
https://m.edsoo.ru/7f43a31e
CUMMETPHUH MapadoIIb
[Tapabomna, KoOpIUHATHI
bu6moreka [JOK
17 BEPILMHBI Tapa0doJIbl, OCh
https://m.edsoo.ru/7f43a526
CUMMETpUH NapadoJsl
[Tapaboina, KOOpIAUHATHI
bu6moreka [JOK
18 BEPILUHBI TapaldoJIbl, OCh
https://m.edsoo.ru/7f419d08
CUMMETPUU Mapadobl
19 I'padpuxu pynkuumit: y =kx, y = bubmuotexa LIOK

kx +b, y=k/x, y=x°, y=vX, y=[X|

https://m.edsoo.ru/7f419d08
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I'paduku pynkumii: y =kx, y =

bubmoreka [JOK

20
kx + b, y=k/x, y=%x3, y=VX, y=|x] https://m.edsoo.ru/7f419d08
” I'padukn pynxumii: y =kx, y = bu6mmoreka LIOK
kx + b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f419d08
= I'padukn pynxomii: y =kx, y = bubmotexa LIOK
kx + b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f419d08
-3 I'padpuxu pynkmuit: y =kx, y = bubmotexa LIOK
kx + b, y=k/x, y=x3, y=VX, y=|X| https://m.edsoo.ru/7f419d08
0y I'padpuxu pynkuumit: y =kx, y = bubmuotexa LIOK
kx + b, y=k/x, y=x3, y=VX, y=|X| https://m.edsoo.ru/7f419d08
Y Kountpoabnasi paGoTa no teme bubmorexa [JOK
"®dyHkuuu" https://m.edsoo.ru/7f43ab84
Paznen 3. YpaBHeHNsI 1 HepaBeHCTBA. YPAaBHEHMS C OIHOI NepeMeHHOM
JInnelinoe ypaBHeHue. Pemenue
bubmiorex IIOK
26 YpaBHEHUM, CBOASIIUXCS K
https://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JluneitHoe ypaBHeHue. Penenne
bu6moreka [JOK
27 YPaBHEHHM, CBOASAIIMXCSA K

JIMHEWHBIM

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

bubmoreka [JOK
28 Pemenue ypaBHeHHUI,
https://m.edsoo.ru/7f43c542
CBOJISIIIIUXCS K KBAJIPATHBIM
KBanpaTHoe ypaBHeHue.
bubmioreka [IOK
29 Pemenue ypaBHeHHUI,
https://m.edsoo.ru/7f43c542
CBOJSIIIIUXCA K KBAJIPATHBIM
bu6moreka [JOK
30 bukBanpaTHbie ypaBHEHUs
https://m.edsoo.ru/7f43c3d0
bu6moreka [JOK
31 bukBanpaTtHbie ypaBHEHUS
https://m.edsoo.ru/7f43c¢3d0
IIpuMmepsl perieHust ypaBHEHUN
P bu6moreka [JOK
32 TpPEeThEeN U YETBEPTON CTENEHEN
https://m.edsoo.ru/7f419d08
Pa3IoKEHUEM Ha MHOKHU TEITH
IIpuMeps! perieHus: ypaBHEHUN
bubmoreka [IOK
33 TpeThbel 1 YeTBEPTOM CTENEH it
https://m.edsoo.ru/7f419d08
Pa3IoXKeHUEeM Ha MHOXKHUTEIH
2 Pemenue npo6HO- bu6moreka [JOK
paIMOHAIILHBIX YPaBHEHUM https://m.edsoo.ru/7f43c9b6
3 Pemenue npo6HO- Bbu6moreka [JOK

palMOHAJIBHBIX YPaBHEHUU

https://m.edsoo.ru/7f43c9b6
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Pelienne TeKCTOBBIX 3a1a4

bubmoreka [JOK

36 1
anredpandeckuM MeTo/10M https://m.edsoo.ru/7f419d08
37 Perienne TeKCTOBBIX 3a7a4 . bu6moreka [JOK
anredpandeckuM METO10M https://m.edsoo.ru/71419d08
18 Perienne TeKCTOBBIX 3a7a4 . bubmioreka [IOK
anredpanvyeckKuM MeTO10M https://m.edsoo.ru/7f419d08
KonTpoasHas padora no reme
bubmioreka [IOK
39 ""YpaBHeHUs ¢ OAHOI 1 1
https://m.edsoo.ru/7f419d08
nepeMeHHou"
Pa3nen 4. YpaBHenus u HepaBeHCcTBA. CHCTeMbl YPaBHEH Ui
40 VYpaBHeHME ¢ ABYMSI . bubmorexa [JOK
MepeMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f43d0b4
A1 YpaBHEHHE € ABYMS | bubmmoreka [JOK
MEPEMEHHBIMHU U €ro rpauk https://m.edsoo.ru/7f43d0b4
CucreMa JBYX JIMHEUHBIX
bu6moreka [JOK
42 YPaBHEHMI C IBYMs 1
https://m.edsoo.ru/7f419d08
[IEPEMEHHBIMU U €€ PEIICHUE
Cucrema qBYX JIMHEUHBIX
bubmoreka [JOK
43 YPaBHEHMI C IBYMs 1

IIEPEMEHHBIMU U €€ pelIeHne

https://m.edsoo.ru/7f419d08
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Cucrema ABYX JIMHEHHBIX

bubmoreka [JOK
44 YPaBHEHMI C IBYMs
https://m.edsoo.ru/7f419d08
TIEPEMEHHBIMU U €€ PEIICHNE
CucreMa qBYX JIMHEUHBIX
bubmioreka [IOK
45 YpaBHEHHUM C IBYyMS
https://m.edsoo.ru/71419d08
IIEPEMEHHBIMU U €€ pPEIIECHNnE
Pemenue cucrem aByx
16 YPaBHEHMH, OJHO U3 KOTOPBIX bubmuotexa LIOK
JUHENHHOE, a APyroe — BTOPOH https://m.edsoo.ru/7f43d23a
CTEeNeHU
Pemenue cucrem aByx
47 YPaBHEHHM, OJTHO U3 KOTOPBIX bu6moreka [JOK
JMHENHOE, a APYr0oe — BTOPOM https://m.edsoo.ru/7f43d55a
CTeNeHU
Pemenue cucrem aByx
48 YpaBHEHHUM, OTHO U3 KOTOPBIX bubmuoteka [JOK
JMHEWHOE, a IPYyroe — BTOPOM https://m.edsoo.ru/7f419d08
CTENEeHU
Pemenue cucrem nByx
49 YPaBHEHM1, OJHO U3 KOTOPBIX bubmuotexa LIOK

JMHEIHOe, a APYroe — BTOPOM

CTCIICHU

https://m.edsoo.ru/7f419d08
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I'padmueckas uHTEpIIpETALIUS

50 CHCTEMbI YPaBHEHUH C ABYMsI buomorexa HOK
https://m.edsoo.ru/7f419d08
nepeMeHHBIMU
Pemenne TekcTOBBIX 3a1a4 bu6moreka [JOK
! anredpanveckuM CrocoooM https://m.edsoo.ru/7f419d08
Perrenne TekcTOBBIX 3a7a4 bu6moreka [JOK
22 anredpanvaecKuM Crocooom https://m.edsoo.ru/7f419d08
KonTtpoubHas padora no reme bubmotexa [IOK
> "Cucremsbl ypaBHeHuit" https://m.edsoo.ru/7f419d08
Pa3znen S. YpaBHenust u HepaBencTBa. HepaBencTBa
54 UYucnoBble HEpaBEHCTBA U UX 1 bu6motexa [IOK
CBOMCTBa https://m.edsoo.ru/7t419d08
55 UucnoBble HEpaBEHCTBA U UX 1 bu6motexa LIOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
56 Jlunelinble HEpPaBEHCTBA C OJTHOM 1 but6imoreka [JOK
IIEPEMEHHON U UX pelIeHue https://m.edsoo.ru/7{f43af08
57 Jlunelinple HEpPaBEHCTBA C OJTHOM 1 bubmorexa [IOK

IIEPEMEHHON U UX PEILICHUE

https://m.edsoo.ru/7f43af08
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58 JIuHeitHbIe HEpAaBEHCTBA C OJHOM bubmorexa [IOK
MEPEMEHHON U UX PEIICHHE https://m.edsoo.ru/7f43af08
CucreMbl TMHEHHBIX HEPABEHCTB
bu6moreka [JOK
59 C OJTHOM NMEPEMEHHON U UX
https://m.edsoo.ru/7f419d08
pelieHne
CucreMbl TMHEIHBIX HEPABEHCTB
bubmioreka [IOK
60 C OJIHOM MEPEMEHHOMN U UX
https://m.edsoo.ru/7f419d08
pelieHne
CucreMbl TMHEHHBIX HEPABEHCTB
bu6moreka [JOK
61 C OZIHOM MEePEeMEHHOM U ux
https://m.edsoo.ru/7f419d08
pelieHne
6 KBagpaTHble HEpaBEeHCTBA U UX bu6mmotexa [IOK
pelieHue https://m.edsoo.ru/7f43b098
63 KBagpaTHbie HEpaBEeHCTBA U UX bu6moreka [IOK
pelienmne https://m.edsoo.ru/7f43b21e
64 KBanpaTHbie HepaBEeHCTBA U UX bubmoreka [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
6 KBanpaTHbie HepaBeHCTBA U UX bubmotexa [IOK
perieHue https://m.edsoo.ru/7f419d08
66 KBanpaTHbie HepaBeHCTBA U UX bubmorexa [JOK

penieHue

https://m.edsoo.ru/7f419d08
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I'padmueckas uHTEpIIpETALIUS

HEPaBEHCTB U CUCTEM bubmorexa [JOK
o7 HEPAaBEHCTB C ABYMS : https://m.edsoo.ru/7f43b098
nepeMeHHBIMU
['paduueckast uHTEpHIpeTAIUSI
HEPABEHCTB U CUCTEM bubmuorexa [JOK
o8 HEPaBEHCTB C IByMs : https://m.edsoo.ru/7f419d08
nepeMeHHbIMU
60 KonTpoasnas padora no reme . | bubmorexa [JOK
"HepaBencra' https://m.edsoo.ru/7f419d08
Paznena 6. UncjioBbie MOCJIeA0BATEILHOCTH
[TonsaTHE YU CITOBOM bu6moreka [JOK
70 MOCJIEIOBATEIbHOCTH : https://m.edsoo.ru/7f43e6c6
3a/iaHue Mocie0BaTeIbHOCTH
. . bu6moreka [JOK
7 Z)ZI;}E}II);:;I;?TO@I{T:{ZHOH " : https://m.edsoo.ru/7f43ebda
Apudmernueckas u bubmoreka [JOK
7 reoMeTpuyecKas Iporpeccuu : https://m.edsoo.ru/7f43ed7e
- Apudpmernueckas u . bubmorexa [IOK

reoMeTpuyecKkas mIporpeccuu

https://m.edsoo.ru/7f43{f3b4
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®opMyJIbl N-IO YJIeHa

apupMETHIECKON 1

bu6moreka [JOK

™ F€OMETPUYECKON MPOrPECCHH, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YWIECHOB
@opMyJIbl N-IO YJIeHA
apudmernueckon u bubmorexa LIOK

b F€OMETPUYECKON IPOrPECCHI, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YJIEHOB
®opMmyJIBI N-TO YJIeHA
apru(pMETHIECKON 1 bubmotexa [IOK

70 reOMETPUYECKON TTPOTrPECCHi, https://m.edsoo.ru/7f43f0c6
CYMMBI [TEPBBIX N YICHOB
@opMyJIBl N-I'O YJICHA
apuPMETHIECKON 1 bubmuoreka [JOK

K reOMETPUYECKOM IIPOrPECCH, https://m.edsoo.ru/7f43f72e
CYMMBI [1EPBBIX N YIECHOB
®opMyJibl N-ro yjeHa

29 apu(pMETHIECKON 1 bubmorexa [JOK

FeOMETPUYECKON TPOrPECCHI,

CYMMBLI IIEPBLIX N YICHOB

https://m.edsoo.ru/7f43f8a0
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N300pakeHnEe YICHOB

apupMETHIECKON 1

bu6moreka [JOK
79 FeOMETPUYECKON ITPOrpeCcCHii
https://m.edsoo.ru/7f419d08
TOYKaMH Ha KOOPIMHATHOMN
MJI0CKOCTH
N300pakeHne 4ieHoB
apumernueckoi u
bubmioreka [IOK
80 r€OMETPUYECKON MPOrpeccuit
https://m.edsoo.ru/7f419d08
TOYKaMHU Ha KOOPJIWHATHOM
MJIOCKOCTH
o1 JIuHelHbIH 1 bubmoreka [JOK
HKCIIOHEHIUAIBHBIN POCT https://m.edsoo.ru/71419d08
bubmioreka [IOK
82 CnokHbI€ TPOLIEHTHI
https://m.edsoo.ru/7f43fe0e
bubmioreka [IOK
83 CrokHbl€ IPOLEHTHI
https://m.edsoo.ru/7f4401a6
KonTpoabsnas padora no reme
bubmioreka [IOK
84 "YucaoBble
https://m.edsoo.ru/7f4404{8
MocJjae10BaTeJbHOCTH"

Pa3pnen 7. IloBTOopenue, 00001enne, cucTeMaTH3anus 3HAHUN
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[ToBTOpEHuUE, 0000IICHHE 1

cUCTEMATU3alMA 3HAHUN.

bu6moreka [JOK
85 3anuch, CpaBHEHUE, IEUCTBUS C
. https://m.edsoo.ru/7f419d08
JIEHCTBUTEILHBIMU YU CJIAMH,
YUCIIOBas MpsMas
[ToBTOpeHue, 00600IICHHE U
crucTeMaTh3aIvs 3HaHUH. bu6moreka [JOK
86 [IpotieHThI, OTHOIIICHHUS, https://m.edsoo.ru/7f419d08
MIPOIOPIIHH
[ToBTOpEHUE, 0000IICHHE 1
cucTeMaTu3aud 3HaHUH. Bbu6moreka [JOK
57 Oxkpyrienue, npubInKeHHE, https://m.edsoo.ru/7f419d08
OIICHKA
[ToBTOpEHUE, 0000IICHNE 1
CHCTEeMaTHU3allisl 3HAaHUH. bu6moreka [JOK
88 Pemenne TekcTOBBIX 3a1a4 https://m.edsoo.ru/7f443b12
apudmMeTnyecKuM crnocooom
[ToBTOpenue, 0600IICHNE 1
% CUCTEMAaTH3al1s 3HAHUM. bubmorexa [JOK

Pelienne TeKCTOBBIX 3a1a4

apupMeTuIecKuM crocodom

https://m.edsoo.ru/7f443cd4
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90

[ToBTOpEHuUE, 0000IICHHE 1
cucTeMaTU3alusg 3HaHUH.
Pemenne TekCTOBEIX 3a1a4

apu(pMeTHIecKuM crocodom

bu6moreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHuUE, 00600IICHNE 1
CUCTEMAaTH3alUs 3HAHUI.
ITpeoOpazoBanue
anredpandecKux BhIpaKeHHH,

JO0ITYyCTUMBIC 3HAYCHU S

bu6moreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHUE, 0000IICHHE 1
cUCTeMaTU3alusa 3HaHUU.
[TpeoOpazoBanue
anredpanvdeckux BbIpaKeHHH,

A0ITyCTUMBIC 3HAUYCHU A

bu6moreka [JOK
https://m.edsoo.ru/71444364

93

[ToBTOpEHuUe, 0000IICHNE 1
CHCTEeMaTH3alns 3HAHUH.
[TpeoOpazoBanue
anredpanvecKux BhIPOKEHUH,

JO0ITYyCTUMBIC 3HAYCHU S

bu6moreka [JOK
https://m.edsoo.ru/7 444612

94

[ToBTOpEeHuUE, 0000IICHHE 1
cucTeMaTHu3alusg 3HaHUH.

[TpeoOpazoBanue

bu6moreka [JOK
https://m.edsoo.ru/7f444a94
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anredpanvecKuX BhIPAKCHUH,

A0IYCTUMBIC 3HAUYCHUA

[ToBTOpEHUE, 000OIICHHUE 1

CHCTEMATHU3AIMS 3HAHUM. bubmoteka [JOK

. @DyHKIMHU: TOCTPOECHUE, https://m.edsoo.ru/71444c56
CBOMCTBA U3YYEHHBIX (DYHKIIHI
[ToBTOpEHuUe, 0000IICHNE 1
crucTeMaTHh3aIys 3HaHWH. bu6moreka [JOK

%0 OyHKINU: TOCTPOCHHE, https://m.edsoo.ru/71444f44
CBOMCTBA M3YYEHHBIX (DYHKIIHI
[ToBTOpeHue, 0600IICHNE 1
CHCTeMaTH3allis 3HaHHUH. bu6moreka [JOK

77 @DyHKIMHU: TOCTPOECHHUE, https://m.edsoo.ru/7f44516a
CBOMCTBA M3YYEHHBIX (DYHKITHI
[ToBTOpeHue, 0600IICHHE U
CHCTEeMaTHU3alls 3HAaHUH. bu6moreka [JOK

o8 OYHKIHUH: TOCTPOCHHE, https://m.edsoo.ru/7f4452e6
CBOMCTBA U3YYEHHBIX (DYHKIIHI
[ToBTOpEHUE, 0000IICHHE 1

9 CUCTEMAaTH3al1s 3HAHUM. bubmorexa [JOK

I'paduueckoe pemieHre

YPaBHEHMI U UX CUCTEM

https://m.edsoo.ru/7f445516
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[ToBTOpEHuUE, 0000IICHHE 1

crcTeMaTH3aIs 3HaHHUH. bu6moreka [JOK
100 I'paduueckoe pemeHre : https://m.edsoo.ru/71419d08
YPaBHEHMI U UX CUCTEM
101 Hrorosas KOHTpPOJIbHASA | bu6moreka [IOK
padora https://m.edsoo.ru/7f419d08
02 OO0o001IeHNEe U CUCTeMaTH3aIUS . bu6moreka [JOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECHIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

e Aunrebpa, 7 kmacc/ Makaperues FO.H. u ap., Akunmoneproe obmectBo «M3naTenscTBo

«IIpocBenienue»

e Anrebpa, 8 knacc/ Maxkaperues FO.H. u ap., Akunonepaoe o6uiectso «31aTenbcTBO

«IIpocBenienue»

e Anrebpa, 9 knacc/ MaxkapsrueB FO.H. u ap., Akunonepaoe o6uiectso «31aTenbcTBO

«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA

e Aunrebpa, 7 knacc/ MakaperueB FO.H. u np., Akumonepaoe obmectso «M3natenscTBo

«IIpocBenienue»

e Aunrebpa, 8 kinacc/ MakaperueB FO.H. u np., Aknimoneproe obmectBo «M3natenscTBo

«IIpocBenienue»

e Anrebpa, 9 knacc/ Maxkaperues FO.H. u ap., AkimonepHoe o0uectBo «3qaTenscTBo

«IIpocBemienue»

e VYMK 1o marematuke 1 7-9 Kiaccos

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

Enunas konnexnus LHOP

bubmmoreka [IOK
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