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[NOACHUTEJIBHA A 3AITNCKA

PaGouasi mporpaMma Mo MareMaThKe s 00yJarolMxcsi ¢ 3aJepXKKoi mcuxuueckoro passurus (manee — 3IIP) Ha
YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus IIOATOTOBICHA Ha OCHOBe PDenepanbHOro rocyapcTBEHHOTO 00pa30BaTeIbHOTO
CTaHmapTa OCHOBHOTO obOmiero obpaszomanus ([Ipukas Munmnpocsemenus Poccun ot 31.05.2021 . Ne 287) (mamee -
OI'OC 000), DenepanbHOI aganTUPOBAHHONW 00Pa30BaTENLHON MPOrpaMMBI OCHOBHOTO OOINEro 0Opa3oBaHUSA IS
00y9aIOIMXCSI C OrPaHUICHHBIME BO3MOXKHOCTAMHE 310poBbs ([Ipuka3 Munnpocsemenus Poccun ot 24 mosiops 2022 . Ne
1025), denepanpHoOii pabouell mporpaMMBl OCHOBHOTO 00IIero o6pasoBaHus Mo ydeGHOMY mpeameTy «MareMaThka»,
denepanibHON MPOrpaMMbl BOCIHTAHHUS, C YYETOM PpACIpPEACNCHHBIX MO KlaccaM MpPOBEpSEeMbIX TpeOOBaHUHA K
pe3yiabTataM ocBoeHHss DenepalbHON alaNTHPOBAaHHOW 00pa30BaTENbHON MPOrpaMMbI OCHOBHOTO 0OIIEro oOpa3oBaHHs
IUTsL OOYHArOLIMXCS C 3aIePXKKON MCUXHYECKoro pa3BuThsA.B paboueli nmporpaMmMe yureHsl naed U nonoxeHus KoHuenuuu
pa3BUTHsI MaTeMaTHueckoro oopasosanus B Poccuiickoii denepanmu.

OO0mas xapakTepucTUKa y4eOHOro npeamera «MartemaTuka»

Yuebusbiii mpenmer «MaremaTtuka» BXOJUT B MpeAMETHYI0 obmacte «Marematnka W uHpopMatuka». OH
CIIOCOOCTBYET Pa3BUTHIO BBIYHCIUTEIBHON KYIBTYPHI M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOIB30BATHCS
QITOPUTMaMH, a TaKKe MPHOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B MOBCEAHEBHOW JKM3HU OOYYAIOMINXCS C
3[IP. VYueOHBIII mpeaMeT pa3BUBacT MBINUICHHE, MPOCTPAHCTBEHHOE BOOOpaKCHHE, (YHKIMOHAIHHYIO TPAMOTHOCTH,
YMEHHUS BOCIIPHHUMATh 1 KPUTUUECKH aHATM3UPOBATh HH(OPMALHIO, IPEACTABICHHYIO B Pa3/INUHbIX (opMax.

OOyuenne MareMarvke Ja€T BO3MOXKHOCTh pas3BUBarTh y oOydaromuxcs ¢ 3IIP TouHylo, panuoHaIbHYIO |
nH(GOPMaTHBHYIO pPedb, yMEHHE OTOMpaTh HanOoJee MOAXOASAIINE A3BIKOBBIC, CHMBOINIECKNE, TpapUIecKie cpeIcTBa s
BBIPAXXEHUsI CYXKIEHUH U HAIVISITHOTO UX IIPEJICTABICHUS.

HeoOXxoquMbIM KOMIIOHEHTOM OOIIEei KyIbTypbl B COBPEMEHHOM TOJIKOBAaHHH SIBJISETCS OOIIee 3HAKOMCTBO C
METOaMH TIO3HAHMSA JICHCTBUTENFHOCTH, NPEACTABICHUE O MpPEAMEeTe M METOJaX MareMaTukd, MX OTIMYMHA OT METOAOB
JPYTUX €CTECTBEHHBIX M T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHs] MaTeMAaTHKH Ul PELICHUS HaydHbIX U
NpUKJIagHbIX 3aaa4. Takum o0pa3oM, MareMarnieckoe OOpa3oBaHHWE BHOCHUT CBOH BKJal B (OpMHUpOBaHHE OOMIEi
KYJIBTYPBI YEJIOBEKa.

N3ydyeHne MareMaTWKu TakXe CIIOCOOCTBYET JCTETHUECKOMY BOCHHTAHHIO YEJIOBEKA, IOHMMAHHUIO KPacoThl H
U3SIIECTBA MAaTEMAaTHYECKUX PACCYXKICHNH, BOCIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHUIO UIEH CUMMETPHH.



[IporpamMma otpaxkaer cojepxaHue oOydeHHs mnpenmery «MaremaTHKa» C y4eTOM OCOOBIX 00pa3oBaTEbHBIX
norpedHocTer oOywaronuxcsi ¢ 3I1P.OBnagenne ydeOHBIM TpeaMeToM «MateMaTHKa» IPEACTABISET OINpENeNICHHYIO
cinoxHOCTh s yuammxcs ¢ 3IIP. V oOywarommxcs ¢ 3IIP mambonee BbIpa)XeHBI OTCTABaHUS B PA3BUTHUU CIOBECHO-
JOTUYECKUX (OpM MBILIUICHHUS, IO3TOMY aOCTPAaKTHBIE M OTBICUEHHbIE KaTETOPUU MM TPYJHONOCTYHHBL. B Toxe Bpems
TIPH CTICIUATIFHOM 00yYeHHH 00yJaromifecs MOTYT BBINOIHATH 33AaHus 10 anroputMy. OHM BOCIIPUUMYHUBEL K TIOMOIIIH,
MOTYT BBIIOJIHUTH [IE€PEHOC Ha AaHAJIOTMYHOE 3aJaHHe YCBOGHHOIO crocoba pemeHus. CHIKEHHE pa3BUTUA
MBICJIMTENBHBIX OMNepalii W 3aMe/IJICHHOE CTaHOBJICGHHE JIOTHYECKUX MJCUCTBUM IPHBOAAT K HEJIOCTATOYHOMH
OCMBICIICHHOCTH COBEPIIAEMBIX YI€OHBIX NEHCTBUHN. Y 00ydaromuxcs 3aTpyIHEHbI CUCTHBIE BHIYMCIICHHS], TPONU3BOIUMBIE
B yMe. B IMCBEMEHHBIX BBIYHCIICHHAX OHU MOTYT IPOIYCKaTh OJHMH M3 MPOMEXKYTOUHBIX aros. [Ipu paborte ¢ 4nciioBEIMU
BBIPOKEHHUSMH, BBIYUCICHUEM HMX 3HAUYEHUS MOTYT HE YAEp)KUBATh NMPaBHIBHBINA Mopsaok neiictBuil. [Ipu ympomienuwu,
npeoOpa3oBaHNK BbIpakeHHH ydarmuecs: ¢ 3IIP He MOTryT caMOCTOSITENBbHO MPHHATH PEIIEHHE O IOCIeN0BaTEIbHOCTH
BBINIOJIHEHUA ACHCTBHHA. KOHKPETHOCTh MBIIIICHUS OCIIOKHSET YCBOCHMS HABbIKA PEIICHHWS ypaBHEHHUH, HEPaBEHCTB,
CHCTeMbI YpaBHeHHA. IM Maio10cTymHO COBEpILEHHE 00PaTHMbIX OTMEPaIlHid.

Huskuii ypoBeHb pa3BUTHs JIOTMYECKUX OINEpaluil, HeaocTarodHass OO0OOIIEHHOCTh MBINUICHHS 3aTPyIHSIIOT
n3ydeHne TemMbl «DyHKIUN»: Py onpeaeneHny (yHKIMOHATBHOM 3aBUCHMOCTH, TIPH ONHMCAaHWN IpadMuecKON CUTYalHH,
UCTIONB3YS T€OMETPUYECKHH, anredpandeckuii, (yHKIMOHAIBHBIHN A3bIkH. Hepenko ydammecs He BUIAT pa3HHULBI MEXIY
00J1aCTBIO onpeiesieHus () YHKIUH U 00J1aCThIO 3HAUCHUH.

Pemenne 3amau conpsKeHO ¢ TPYIHOCTSIMH O(QOPMIICHUS KPATKOW 3alliCH, POBEACHNS aHAJIN3a YCIOBHS 3a7a4H,
BBIZIETIEHNs cyniecTBeHHoro. OOyuaromuecs ¢ 3IIP 3arpyaHsroTcs clienaTh yMO3akJIIOUEHHE OT OOLIEro K 4acTHOMY,
HEpPEAKO BBIOMPAIOT HEPaMOHABHBIE CITOCOOBI pellieHHs, HHOTJa OTPAHWYUBAIOTCSI MAHHUITYJISILIUSIMU C YHCIIAMH.

Ilpn wm3ydenmn reomeTpHyecKoro wmarepuaia oOydatommecst c¢ 3IIP crankmBaloTcsi C TPYZHOCTBIO JenaTh
JIOTHYECKHE BBIBOJBI, CTPOUTH IOCIEIOBATENbHbIE paccyXIcHHA. HemnpouHble 3HAHUS OCHOBHBIX TEOPEM I'€OMETPHUHU
NPUBOJUT K OIIMOKaM B pelleHHH reoMeTpuyeckux 3anad. OOyuaromuecss MOTYyT MOJMEHUTH (opMyiy, HENpaBHIbHO
MIpUMEHNUTH TeopeMy. K cepbe3HpIM ommOKaM B pEIICHUH 3a/ad MPHBOAAT HEIOCTATOYHO Pa3BUTHIC NMPOCTPAHCTBEHHBIC
MpeacTaBieHusl. VIM CJIOKHO BBINOJIHUTH YEPTEK K YCIOBHIO, B THCBMEHHBIX pPab0OTax OHH HE MOTYT IPUBECTH
OOBSACHEHHE K YEPTEKY.

To4yHOCTD 3aITOMHHAHKSI 1 BOCITPOM3BEICHHUS y4eOHOr0 MaTepralia CHIDKEHBI IO MPUYUHE c1a00CTH MHECTHIECKOH
JeSITENbHOCTH, CykeHHst oobema namsatu. Obydatommmcs ¢ 3I1P TpeGyercst Oonbie BpeMeHH Ha 3aKperjIeHne MaTepuana,
aKTyaJlu3alys 3HaHUH 110 OIope IPU BOCIPOU3BEICHUN.



Jlis mpeononieHus TPy THOCTEH B M3yYeHHH Y4eOHOro nmpeamera «MaTteMmaTuka» HeoOXoauMa ajanTanus oobemMa u
XapakTepa y4eOHOro MaTepuana K IO3HAaBaTENbHBIM BO3MOXHOCTSIM ydwanmxcs ¢ 3IIP. Cnexyer yueOHBINH MaTepuain
MIPETIOTHOCUTH HEOOIBIINMHU HOPLUUAMH, YCIOXHSS €T0 MOCTENEHHO, U3bICKMBATh CIIOCOOBI aAaNTaluy TPYIHBIX 33JaHUH,
HEKOTOpbIE TEMbI /JaBaTh KaK O3HAKOMUTENIBbHBIC, HCKJIIOYATh OTHAENbHBbIE TPYAHBIE J10KAa3aTelIbCTBA, TCOPETUUECKUM
MaTephal PEKOMEHIyeTcs H3y4aTh B MPOIECCe TNPAKTHIECKOH MAEATENPHOCTH IO pemieHuto 3amad. OpraHumdeckoe
€IMHCTBO MPAKTHYECKOH M YMCTBEHHOH NEATENBHOCTH YYAIUXCsl Ha YPOKax MaTeMaTHKH CIIOCOOCTBYIOT NMPOYHOMY H
CO3HATEIILHOMY YCBOCHHIO Oa3MCHBIX MaTEMAaTHYEeCKUX 3HAHUH U YMEHHH.

Hean u 3axa4n n3ydeHus yaeOHoro npeamera «MaremaTnka»

[TpuopUTETHRIME LIENSIMHU O0YUYCHUSI MaTeMaTuke B 5—9 Kkiiaccax siBISIOTCS:

8 (opmupOBaHHE EHTPAJIBHBIX MATEMATHISCKHUX MOHATHH (YKCII0, BEIMYHHA, TeOMeTpHUIecKas Gurypa, nepeMeHHas,
BEPOATHOCTD, q)yHKLII/IH), OGCCHG‘-II/IBaIOHII/IX MPEEMCTBCHHOCTb U MEPCIIEKTUBHOCTH MATEMATUYCCKOT'O 06pa3OBaHI/IH
obyuarormuxcs ¢ 311P;

8 monsenenune obywaroruxcs ¢ 3[IP Ha MOCTYMHOM ISl HHX YPOBHE K OCO3HAHHIO B3aMMOCBSI3H MaTEMaTHKH |
OKpYyKaroumero Mupa, HIOHMMaHuEe MaTCMaTUKU KaK 4aCTH 06HI€I>'I KYJIbTYpPbI YECJIOBCUECTBA,

§ PAa3BUTUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CHOCO6HOCT€I71 06yqa}0m1/1xc;1 C 3HP, HOSHaBaTeJ'II:HOﬁ AKTUBHOCTH,
HUCCJIICOA0BATCIbCKUX yMeHHﬁ, KpI/ITI/I‘-IHOCTI/I MBIIJICHUS, I/IHTCpeca K I/ISY‘-IGHI/IIO MaTeMaTuKu,

8 QopmupoBanne (DYHKIHOHATBHOW  MAaTEeMaTHYeCKOH TPaMOTHOCTH. YMEHHS  pAaclO3HABATH  MPOSBICHHS
MaTeMaTu4YCeCKUuXx HOHHTHﬁ, 06’L€I<TOB u 3aKOHOM€pHOCTeI>i B PCAJIbHBIX JXU3HCHHBIX CUTyallUAX WU IPU HU3YHYCHUH
IPYTUX YYEeOHBIX MPEIMETOB, TPOSBICHUS 3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, (OPMYIHPOBaTh WX Ha S3BIKE
MAaTEMAaTUKU U CO3JaBaTb MAaTEMATHYCCKUEC MOJACIIN, HpI/IMCHHTB OCBOCHHBIII MareMaTUYeCKUI armapaT JJIA pemeHI/m
MPAKTUKO-OPUCHTHUPOBAHHBIX 3a/1da4, UHTCPIIPCTUPOBATL U OLICHUBATDH MMOJIYYCHHBIC PE3YJIbTAThI.

Joctmxenne >Tux 1eneil o0ecreunBaeTcsl peneHHeM CIeIyoMmnx3aaaq:

8 ¢opmuposars y obyuarommxcs ¢ 3[1P HaBbIKM y4eOHO-TTO3HABATEIBHOW JEATCIBHOCTH: TUIAHUPOBAHHE PabOTHI,
MOUCK palilMOHAJIbHBIX HyTeﬁ €€ BBINNOJIHCHHA, OCYIICCTBJICHUA CaMOKOHTpOJ’IH;

§ cmoco6CTBOBAaTh WHTEIUIEKTYABHOMY —PasBHTHIO, (OPMHpPOBAaTh KauecTBa, HEOOXOMAMMBIE UEIOBEKY ISt
HOHHOHCHHOﬁ JKNU3HHU B COBpeMeHHOM O6H.[eCTBe, CBOWMCTBEHHBIE MaTeMaTHUUYECKOU NEATEIBHOCTU. SICHOCTU U
TOYHOCTHU MBICJIM, UHTYULINUHU, IPOCTPAHCTBCHHBIX HpCHCTaBHeHI/Iﬁ, CHOCO6HOCTI/I K IpCOa0JICHUIO prI[HOCTef/'I;

§ (opmMupoBaTh KIIFOYEBbIC KOMIICTEHI[MU YYALIUXCS B PAMKax IpeaMeTHOM obnactu «Maremarrka u nHGOpMaTHka,



8§ pas3BHUBaTh MOHATHITHOE MBINUTCHUS 00yJatormxcs ¢ 3I1P;
§ OCYyHIECTBIATh KOPPEKIHMIO ITO3HABATEIBHBIX IporeccoB obyuarommuxcs ¢ 3IIP, HEoOXOMMMBIX U OCBOCHHS

MIPOTPaMMHOTO MaTepHasa 1o yaeOHOMY NpeIMeETy;

§ mpexycMarpuBaTh BO3MOXKHOCTH KOMIICHCAIIMH O0Opa30BaTeNbHBIX NC(GUIMTOB B OCBOCHHH MPEILICCTBYIOIIETO

IIporpaMMHOro Marepuana y ooyuaromuxcs ¢ 3IIP 1 HegocTaTkoB B X MaTeMaTHYECKOM Pa3BUTHH,

§ chopMHPOBATh YCTOMYKBBIN HHTEPEC YUALIMXCS K IIPSAMETY;
8 BBISBISITH M PA3BUBATh MATEMATUYECKUE U TBOPUECKHE CTOCOOHOCTH.

OCHOBHBIE JIMHUM COJEp)KaHUSI Kypca MaTeMarnkun B 5-9 kmaccax: «YUucnma W BBIYMCIEHHS», «AnreOpa»
(«Anrebpanyeckue BBIpOKCHUN», YPaBHEHHS W HepaBeHCTBa»), «DyHkuum», «'comerpus» («['comeTpuueckie Gurypol
U HX CBOWCTBa», «M3MepeHre TeOMETPHUECKUX BEINYHH»), «BeposSsTHOCTD U cTaTucThKa». [laHHbIE JIMHUM Pa3BHBAIOTCS
rapajuleNlbHO, KaKAaas B COOTBETCTBUU C COOCTBEHHOH JIOTMKOW, OJHAKO HE HE3aBHCHMO OJHA OT JIPYTrod, a B TECHOM
KOHTaKTe W B3amMojeicTBuu. Kpome 3Toro, mx OOBEIUHSET JIOTHYECKAasl COCTABIIIONIAsi, TPAJUIHMOHHO MpPUCYIIas
MaTeMaTuKe M IPOHM3BIBAIOINAS BCE MaTeMaTH4ecKue Kypchl M conepikaTtenbHble JUHUH. CQopMyaupoBaHHOE B
deznepanbHOM TOCYJapCTBEHHOM O0pa30BaTelIbHOM CTaHAAPTE OCHOBHOTO oO0Iero oOpa3oBaHus TpeOoBaHHE «yMETb
OIEpUPOBATh MOHATUSAMU. ONpEAEICHNE, aKCHOMA, TEOPEMA, T0KA3aTeIbCTBO; YMEHHE PACIIO3HABATh MCTUHHBIE U JIOKHBIE
BBICKa3bIBaHUs, IPUBOANTE MPUMEPHI M KOHTPIPUMEPBI, CTPOUTH BHICKa3bIBAaHHS U OTPULIAHHS BHICKA3bIBAHUH» OTHOCHTCS
KO BCEM KypcaM, a (hOpMHUpOBaHKE JOIHYECKUX YMEHUI pacipenensercs Mo BceM rojgaM o0y4eHHUs] Ha yPOBHE OCHOBHOT'O
o0rmiero oOpazoBaHHs.

CoznepxkaHue 00pa3oBaHMs, COOTBETCTBYIOLEEe MpPEIMETHBIM pe3yabTataM ocBoeHus DexepanbHoit paboueit
MIPOTpaMMBbl, pacHpeleNEHHbIM 10 rofaM oOy4eHHs, CTPYKTYpPHUpOBaHO TakUM 0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MIPUHIUNHAIBHEIM BOTIpOcaM  oOydaromuecs: o0pamainch HEOTHOKPATHO, YTOOBI OBNAJCHHWE MaTeMaTHYeCKUMHU
MOHATHUSAMH W HAaBBIKAMH OCYIIECTBISUIOCH IOCIEAOBATENbHO W IOCTYMATeIbHO, C COOJIONEHHEM MpPUHLHUIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYAINCHh B OOIIYIO CUCTEMY MaTEeMaTHYECKUX IPEJCTABICHUN O00y4arolIuXcs C
3I1P, pacmmpss u ynryonss e€, oOpasyst mpodHbIe MHOXECTBEHHbIE CBs3H. OOImme 1enu M3ydeHus: yaeOHOro mpeamera
«Maremaruka» npenacrasieHbl B DeepanbHoii pabodeil mporpaMme 0CHOBHOTO 001Iero 00pa3oBaHHs.

Oco0eHHOCTH 0TOOpPa M aJanTAlMU Yy4eOHOT0 MaTepHuasa 1o MaTeMaTHKe

OOyuenne ydeOHOMY mpenMery «MaremaThka» CTPOUTCS Ha CO3JaHUM ONTUMAJBHBIX YCJIOBHH JUIS YCBOCHHS
mporpaMMHOro Matepuana obOydatommmucs ¢ 3IIP. Bompmoe BHUMaHWe ynemsercss oTOopy ydeOHOro marepuaia B



COOTBETCTBHH C IIPUHIMIIOM JIOCTYITHOCTHU IIPHU COXPAHEHHUHU OO0IEro 6a3oBOro ypoBHS, KOTOPBIH JTOJDKEH 110 COAEPIKAHUIO
n o0beMy OBITh aJanTHPOBaHHBIM s oOywarommxcs ¢ 3[IP B cOOTBETCTBMM C MX OCOOBIMH 00pa3oBaTENBEHBIMU
notpebHOCTAIMU. Crenyer oOJerduts oBIajeHHe MarepuanoMm oOydaromumucs ¢ 3IIP mocpeacTBoM ero neTaabHOro
OOBACHEHHSA C CHUCTEMAaTHYEeCKUM IIOBTOPOM, MHOTOKDATHOM TPEHUPOBKU B NPUMEHEHMH 3HAHMH, MCHONbB3YsA IPUEMBI
aKTyanu3aiui (BU3yalbHas OmMopa, MaMAITKa).

OenepanpHas IporpaMma  IpeayCMaTpuBaeT BHECEHHE HEKOTOPBIX H3MEHEHHWil: yMeHbIIeHHe o0beMa
TEOPETUYECKUX CBEJCHWUU, BBIHECEHHE OTIECJNBHBIX TEM WM IEJbIX pa3leioB B MarepHalbl JUisi  0030pHOTO,
03HAaKOMHUTEIBHOTO U3y4EHUS.

H3menenns: nporpamMmsl B 5-9 Kkiaccax

Auredpa

B O0O3HakOMUTENBHOM IUIaHE pPEKOMEHJyeTcs H3ydaTrh cieaywoomue Temsl: «MppamnuoHanbHble 4Hcha.
JeiictButenbHble uncna», «CpaBHEHHE MEHCTBUTENBHBIX 4YHCEN, apU(PMETHUYECKUE JEHCTBUS C JACHCTBUTEIBHBIMU
yrciaaMn», «HaxoxaeHne npuONMKEHHBIX 3HAYEHHWH KBaJpaTHOro KopHs», «Teopema Buera», «PemieHus ypaBHEHUi
TpeTheil M 4eTBEPTOH CTemeHell pa3NoKeHHEeM HAa MHOXHTEnH», «DyHKmus y =vX U ee rpaguk», «IlorpemHocts u
TOYHOCTH NPUOITHKEHHUA», «UeTHbIC M HeueTHbIe QyHKIMIY», «DyHKIHUA y=X"», «DYHKIMS y= ax", ee rpaduK U CBOHCTBA.
I'paduxy GyHKImid y= ax’ + N 1 y=a(x-m)?, «YpaBHEHHE C ABYMS [IEPEMEHHBIMH 1 ero rpaduk», «'padudecknii crnocod
pelIeHNs CUCTEMBI ypaBHEHUIT», «l300pakeHre WIEHOB apru(pMETHIEeCKOW W reOMETPUYECKON NMPOrpeccuii TOUKaMH Ha
KOOPAWHATHOW TUIOCKOCTH. JINHEHHBIH M 9KCITOHEHIMANBHBIA POCT. CI0XKHBIE TPOIEHTHI».

Crnenyer yMEHBIINTH KOJHMYECTBO YacOB Ha M3yueHue TeM: «Dopmyis», «J{okazaTeabcTBO TOXIECTB», «JInHEiHOE
ypaBHEHHE C ABYMS HEM3BECTHBIMU», «I pad¥K JIMHEHHOTO ypaBHEHU C IBYMs IlepeMeHHbIMI», «[ paduueckoe pemienne
JTMHEHHBIX YPaBHEHUH U CHCTEM JTMHEHHBIX ypaBHeHUH», «CBOMCTBA KBaJpaTHYHON QyHKIHI».

BricBOOOAMBIINECS Yachl PEKOMEHAYETCSl UCIOB30BaTh: M Mydlleld npopaboTku Hanbojee BaKHBIX TeM Kypca:
«Pemenne ypaBHeHUil», «Pemenne cucreM ypaBHeHHI», «CoBMecCTHBIE AeHCTBHA ¢ ApoOsiMu», «[IpumeHeHue cBOWCTB
apru(METHIECKOTO KBaJpaTHOTO KOPHS», Ha TOBTOPEHHE, PEIICHHWE 3a/ad, NmpeoOpa3oBaHHE BBIPAKCHHWH, a TaKkKe Ha
3aKperieHUEe U3yYeHHOro MaTepHaia.

IIpumepHbie BuAbl AesATeabHOcTH oOy4yaommuxcess ¢ 3IIP, oO0ycjoBieHHble 0cO00bIMH 00pa30BaTEIbHBIMHU
NMOTPeOHOCTSIMH W of0ecrmeYynBaIOlMe OCMBICJEHHOE OCBOEHHE COAeP:KAaHMU O00pa30BaHUS MO TMpeAMeTy
«MaTtemaTuka»



Copepxanue BHIOB JestenbHocTH oOyuarommxcs ¢ 3IIP ompenensiercs ux ocoObiMu  00pa3oBaTeIbHBIMH
noTpeOoHOCTIME. [TomrmMo mupoko ucmonb3yeMbix B @AOIT OO0 o6mux i BceX 00yJaroIuXcst BUJOB JCATCIEHOCTH
CIeAyeT YCHJHWTh BUJbI JACATENLHOCTH CleHU(HUUHbIC JUIs JAHHOM KaTeropuu jaeTeil, 00ecrneuynBarollie OCMBICICHHOE
OCBOCHHUE COJIEPXKaHMs 00pa30BaHUs 10 MPEAMETY: YCUJICHUE MPEAMETHO-IIPAKTHYECKON NESTEIbHOCTH C aKTUBH3ALUEH
CEHCOPHBIX CHCTEM; UYepelOBaHUE BUIOB ACSITEIHHOCTH, 3aJCHCTBYIONINX pPa3IMYHBIC CEHCOPHBIE CHCTEMBI; OCBOCHHE
MaTepuanza C OIOpOM Ha aJrOpUTM; <IOIIarOBOCTH» B H3YyUYEHHH MaTepuaia; HCIOIb30BAHUE TOTOIHUTEIHHON
BU3YaJIbHON OMOpPBI (CXeMBbI, IA0JOHBI, OMOPHBIC TAOJHIIBI); PEYEBON OTYET O MPOLECCE U Pe3yibTare AeATEIbHOCTH,
BBITIOJTHCHHE CIICITUANBHBIX 3aJIaHUH, 00SCTICUNBAONINX KOPPEKIUIO PETYISIIANA YIeOHO-TT0O3HABATEIIEHON IEATEIIBHOCTH H
KOHTPOJIb COOCTBEHHOTO pe3ylIbTaTa.

®denepanbHas TeMaTHUECKas M TepMUHOJIOTHUecKas Jekcuka cooTBeTcTByeT ®AOIT OO0O0.

Jnst oOyuaromuxcst ¢ 3[IP CyImecTBEeHHBIM SIBJISIFOTCSI IPUEMBI pa0OTHI ¢ JICKCUYECKHM MAaTEPHAJIOM IO TPEAMETY.
[IpoBoauTcs cnemnmanpHas padboTa MO BBEACHUIO B aKTUBHBINA CIIOBAPh 00YYAIOIIUXCS COOTBETCTBYIOMIEH TEPMUHOIOTHH.
Nzydaemble TEpMUHBI BBOASTCS HA TIOJIMCEHCOPHOM OCHOBE, 00s3aTelbHa BU3yalbHas MOAJEPKKA, AITOPUTMBI pabOTHI €
ornpeesicHUEeM, ONIOPHBIC CXEMBI JIS aKTYJIA3aAIHNA TEPMUHOJOTHH.

MecTo yuedHoro npeamera «MaremMaTuka» B ydeOHOM IJIaHe

B cootBerctBun ¢ @emepanbHBIM TOCYJapCTBEHHBIM OOpa30BaTENIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIEro
oOpa3zoBanus y4eOHBIH mpenmeT «MaTemaTuka» BXOAWUT B IMpPEAMETHYIO o0nacTh «MartemaTtnka ¥ WH(pOpPMAaTHKa» U
SIBIISIETCA 00s3aTeNbHBIM JUId n3ydeHus. B 5-9 kiaccax yueOHbIli mpeaMer «MaremaTtnka» TpaJUIMOHHO H3ydaeTcs B
paMKax CIeAyIUHMX y4eOHBIX KypcoB: B 5-6 kiaccax — kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anredpa»
(BKITFOUYAsl DIIEMEHTBI CTATHCTHKA WM TEOpPUH BeposiTHocTedl) u «['eomerpus». HacTosimield mporpamMmoit BBOAMTCS
CaMOCTOSITEIIbHBIN yueOHBIH Kypc «BeposiTHOCTh M CTaTHCTHKAY.

OO1ee 4UCIO 9acoB, PEKOMEHIOBAHHBIX [UISl M3y4eHHs] MareMaTuku (6a30BBIi ypOBEHb) HA YPOBHE OCHOBHOI'O
obmiero obpasosanus, — 102 vaca: B 8 knmacce — 102 vaca (3 yaca B Heqelio).

IInanupyemblie pe3yJbTaThbl OCBOeHHs y4eOHOro mpeaMera «MaTeMaTHKa» Ha YpPOBHEe OCHOBHOTO OOIIEro
o0pa3zoBaHust

N3yyenne mareMaTuKy Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMs HAIIPABIEHO HA JIOCTH)KEHHE 00ydaroIuMHUCS C
3IIP AMYHOCTHBIX, METANPEAMETHBIX U MTPEAMETHBIX 00pa30BaTeNbHBIX PE3YIBTATOB OCBOCHHS y4eOHOTO IpeaMeTa.



JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS IIPOrPAMMBI [T0 MATEMATHUKE XapaKTePU3YIOTCS :

NMATPUOTHYECKOE BOCITUTAHUE

MPOSIBICHUEM HWHTEpeca K MPOILJIOMY W HACTOSIIEMY POCCHUCKONW MaTeMaTHKH, [EHHOCTHBIM OTHOIICHHEM K
JOCTHXKEHHUSIM POCCUHCKUX MaT€MaTHKOB M POCCUICKON MaTeMaTU4YEeCKOM LIKOJIBI, K HCIOIb30BAHUIO ITHX TOCTIKEHUH B
JPYrUX HayKax v MPUKIAJAHBIX cepax;

TPakIAHCKOE M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE

TOTOBHOCTBIO K BBIMOJHCHUIO O0S3aHHOCTEH TpaXKIaHWHA W peaju3alldd ero ImpaB, IPEACTABICHHEM O
MaTeMaTHIEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS Pa3INYHBIX CTPYKTYp, SBICHUHU, TPOILEAYp TPaKAAaHCKOTO oOIIecTBa
(HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHHIO STHYECKMX MPOOJIEM, CBA3AHHBIX C MPAKTHIECKHAM
PUMEHEHUEM JOCTIKEHHI HayKH, OCO3HAHHEM BaKHOCTH MOPATBHO-ITHYECKUX TIPUHIIUTIOB B ACATEIILHOCTH YYEHOTO;

TPYA0BOE BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHUH MPAKTUYCCKHUX 33/1a4 MAaTEMAaTHUECKON HAMPABICHHOCTH, OCO3HAHUEM
BOXHOCTH MaTEeMaTHYECKOTO 00pa30BaHKsl Ha MPOTSHKEHUH BCEH JKU3HU JIJIs YCIIGNIHOM MPOo(eCCHOHANBHOM e TENbHOCTH
¥ Pa3BUTHEM HEOOXOTUMBIX YMECHHU, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM WHIWBUIYaTbHOU TPACKTOPHUH 00pa30BaHHUS
¥ ’KU3HCHHBIX TUTAHOB € YIETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

ICTETHYECKOE BOCIIUTAHHE

CITOCOOHOCTBIO K OMOITMOHATBHOMY M 3CTETHYCCKOMY BOCIPHUATHIO MaTEeMaTUYCCKUX OOBEKTOB, 3ajad, PEIICHUH,
paccyaeHui, yMEHHIO BUJETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

IEHHOCTH HAYYHOTO MO3HAHUS '

OpHCHTAIINECH B ISATCIFHOCTH Ha COBPEMECHHYIO CUCTEMY HAYYHBIX IIPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHS YENOBEKa, MPHUPOABI ¥ OOmecTBa, NOHMMAaHUEM MaTeMAaTHYEeCKOM Haykh Kak c@epbl UYeloBEeYeCcKOi
JIeSITENIbHOCTH, ATAamoB €€ Pa3BUTHS U 3HAYUMOCTH JJIsl PA3BUTHUS [UBHIU3AIMU, OBIAJICHUEM S3bIKOM MAaTeMaTUKd U
MaTeMaTHYECKOW KYJIBTYPOH KaK CPEICTBOM ITO3HAHHS MHpPA, OBJAJICHUEM IPOCTCHITUMHU HABBIKAMHU HCCIICOBATEIIBCKOM
JIESITEIHLHOCTH;

¢usuueckoe Bocniuranue, GopMHpoOBaHHE KYJbTYPbI 310POBbSI M IMOIHOHAJILHOTO 0J1arONOTyYHs:

TOTOBHOCTBIO NPUMEHITh MareMaTHYeCKUe 3HAHWS B HMHTEpecax CBOErO 3J0POBbs, BEIEHHUs 340pOBOro olpasa
KHU3HHM (310POBOE MHTaHHE, COATAHCHPOBAHHBIN PEXHM 3aHITUHA U OTAbIXA, PETyIApHas (HU3HUECKass AKTHBHOCTD),
c(hOpMHPOBAaHHOCTHIO HABbIKA pe(ICKCHH, MPU3HAHKEM CBOETO MMpaBa Ha OMIMOKY U TAKOTO e MpaBa JPyroro 4el0BeKa;

IKOJOrHYEeCKOe BOCIIUTAHME!



OpHUeHTallell Ha IPUMEHEHNEe MaTeMaTHueCKUX 3HAHUHN ISl pellieHns 3a/1ad B 00J1aCTH COXPaHHOCTH OKpYKalolIeH
Cpenpl, TUITAHHPOBAHWS IIOCTYIKOB M OLEHKM WX BO3MOXKHBIX MOCJEICTBHN JUIS OKpYXKAaloUleH Cpeibl, OCO3HaHWEM
[100ATBHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IMyTeH UX pelleHHs;

ajanTanus K U3MeHSIOIHMCS YCITOBHSIM COLMAJIBLHON M MPUPOIAHOI cpeabl:

TOTOBHOCTBIO K JISHCTBHSM B YCIOBHSAX HEONPEICIEHHOCTH, MOBBIMICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3
HPaKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUThCA y OPYTHX JIOAeH, NpHOOpeTaTh B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHHMSI, HABBIKM M KOMIIETEHIIMH U3 OIBITA JIPYTHUX;

HEOOXOOMMOCTBIO B ()OPMHUPOBAHMH HOBBIX 3HAHWH, B TOM 4Hcie (HOPMYTUPOBATH WICH, TOHITHS, THUIIOTE3BI 00
O0BEKTaX M SBICHHAX, B TOM YHCIE paHee HE M3BECTHBIX, OCO3HaBaTh Je(GHUUUTHl COOCTBEHHBIX 3HAHUH |
KOMIIETEHTHOCTEH, MJIAHNPOBATh CBOE pa3BUTHE,;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAllUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYaIUIO KaK BbI30B, TPEeOYIOLIHH
KOHTpPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIC PELICHUS M JIeHCTBHA, GOpMYIMpOBaTh M OLEHUBATH PHCKU U MOCIEACTBHS,
(hopMHpPOBATH OIIBIT.

MeTanpeaMeTHbIe Pe3yIbTaThI:

B pesynbrare ocBOeHHS IPOTrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O 001IIeT0o 00pa30BaHus y 00y4JaroImerocs ¢
3[IP Oynyt c¢hoOpMUpPOBaHBI MeTalpeAMETHBIE pPEe3Y/IbTaThl, XapaKTEePU3YIOIIHECs OBJIAJACHHEM YHUBEPCAJIbHBIMH
MO3HABATEIbHBIMU  JIGHCTBUSIMU,  YHHUBEPCAIBbHBIMH  KOMMYHHUKAaTHBHBIMH  JCWUCTBHSAMH M  YHHBEPCAJIbHBIMHU
PETYISTHBHBIMH JICHCTBUAMU.

OBjageHne yHNBEPCAJIBHBIMH Y4eOHBIMH MO3HABATEIHHBIMH 1€HCTBUSIMH |

yCTaHaBIIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3HM B X0/I€ YCBOCHUSI MATEMAaTHYECKOT0 MaTepHrala,;

BBISBIATH Je(QUIHUT NAaHHBIX, HEOOXOIUMBIX ISl pELICHUsI IOCTABICHHOM 3a/1a4H,;

C MOMOIIBIO yYHUTENs BBIOMPATH CHOCOO pEUICHHS MaTeMaTHYEeCKOil 3amauu (CpaBHHBATh BO3MOXKHBIC BapHAHTHI
petieHust);

MIPAMEHSITH ¥ TPeoOpa30BhIBATh 3HAKM W CHMBOJIBI B XOZI€ PELICHNS MaTeMaTHIeCKUX 3a/1a4;

yCTaHaBJIMBATh HICKOMOE U JAHHOE IIPU PEIICHUH MaTeMaTHYeCcKOH 3a1aqu;

HOHMMAaTbh ¥ HHTEPIPETUPOBATh HH(GOPMALIHIO PA3INYHBIX BUIOB U (HOPM IPEACTaBICHUS;

WJUTIOCTPUPOBATH PelIaecMble 3a/1a4i T'paMIeCKUMHU CXEeMaMH;

3¢ (HEeKTHBHO 3aIIOMUHATH U CHCTEMATH3UPOBATh HHPOPMAIIHIO.



[MOHUMATh U MCII0JIb30BATh MATEMATHYECKHE CPEACTBA HANIAAHOCTH (rpad)uKu, TUarpaMMbl, TaOJIHIIbI, CXEMBI | JIP.)
JUTSL WIDTFOCTPALINH, HHTEPIPETAIMH, apTyMEHTAI[UH.

OBjaieHHe YHUBEPCAJIBHBIMH Y4€OHBIMH KOMMYHUKATUBHBIMH J€fiCTBUSIMM

OpraHU30BbIBaTh Y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JICATENILHOCTh C YUUTEJIEM U CBEPCTHUKAMU B IpOIECcCe
peleHus 3ajad;

B3aMMO/JICIICTBOBATh M HAXOAUTh 0OLIMe crnocoObl pPadoThl; paboTaTh B TPYIINE. HAXOAWUTh OOlIee pEUICHUE U
paspemiath KOH()IMKTE Ha OCHOBE COTJIACOBAHMs MO3WIMHA W yd4€Ta WHTEPECOB; CIyHIaTh mapTHEpA; (OpPMyIHPOBATH,
apryMEHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

MPOTHO3UPOBATh BO3HMKHOBEHHE KOH(MIMKTOB MPH HAJTMYUHM PAa3HBIX TOUEK 3PEHHS W pa3peliath KOH(IUKTHI HA
OCHOBE yuéTa HHTEPECOB U MO3UIMIA BCEX YUACTHHKOB;

apryMeHTHPOBaTh CBOIO TMO3WIUI0 U KOOPAMHUPOBATH €€ C TO3UIUSIMU MApTHEPOB B COTPYIHHYECTBE IPU
BBIPa0OTKE OOIIET0 peIIeHNs] B COBMECTHOH JESITeTbHOCTH;

BBINOJIHSTh CBOIO 4YacTh PabOThI, AOCTHraTh Ka4eCTBEHHOTO pe3yJbTaTa M KOOPAMHUPOBATH CBOU JACUCTBHS C
JPYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATH KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT.

OByajieHHe YHHBEPCAJbHBIMH Y4eOHBIMH PEryJIITABHBIMH JeiiCTBHSIMMU:

CTaBWTh €M, BEIOUPATh U CO3/aBaTh aJlTOPUTMBI IS PEMICHUS YIEOHBIX MAaTEMATHUECKUX MPOOIIEM;

TUTAHUPOBATH M OCYILECTBIISATH JISATEILHOCTD, HAMPABICHHYIO HA PEIICHUE 33/1a4 UCCIIeIOBATENBCKOTO XapaKkTepa.

(bopMynHpOBaTh U YACPKUBATh YUEOHYIO 33/1a4y, COCTABIIATH IUIaH U MOCIIE0BATEIbHOCTD ACHCTBHH;

OCYILECTBIISTH KOHTPOJIb 110 00pa3ily ¥ BHOCHTh HEOOXOUMbIE KOPPEKTHBHI;

KOHTPOJIHMPOBATH MPOIIECC U PE3yTbTAT YICOHONH MATEMATHIECKOH JeITENbHOCTH;

aJIeKBaTHO OILICHUWBATh MPABUJILHOCTh WJIM OIIMOOYHOCTH BBIIOJHEHUs Yy4ueOHOU 3amaud, €€ OOBEKTHBHYIO
TPYAHOCTH M COOCTBEHHBIE BO3MOKHOCTH €€ PEIleHUS;

cnuYath crnocod JMEHCTBUS U ero Pe3yabTaT ¢ 3aJaHHBIM 3TATOHOM C [ENbI0 OOHAPYKEHUS OTKIIOHEHHUH U OTIIHYHIA
OT JTaJIoHA.

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPH pEIICHUH yueOHOW 3a1aui;

MOHUMATh MPHUYHHBI, MO KOTOPBIM HE OBUI JOCTHUTHYT TPeOYeMbIH pe3yabTaT NesTEIbHOCTH, OINPEACIATh
MMO3UTHUBHBIC M3MCHEHHS U HAMIPABICHHUS, TPEOYIOIIIE JalbHEeHIIIeH padoTh;

peryJIupoBaTh Crocod BBIPAKEHHs SMOLIUH.



[IpenmeTHble pe3yabTaThl OCBOSHHS IPOTPaMMBI [0 MareMarTHKe MpEeICTaBICHBI 10 ToJaM OOyueHHs B paMKax
OTZENBHBIX y4eOHBIX KypcOB: B 5—0 Kilaccax — Kypca «Maremartrnka», B 7—9 kiraccax — KypcoB «Anredpa», «I'eomeTpus»,
«BepoaTHOCTD M CTaTUCTHKA».



PABOYASA NTPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9 KJIACCbI
Ienu usyvenust yaeGHOro Kypca

AureOpa sSIBISIETCSI OTHMM M3 ONOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHAa oOecrieunBaeT U3y4eHHe IpYTruX AUCIUILIHH,
KaK €CTECTBCHHOHAYYHOT0, TaK U TYMaHUTAPHOTO MHUKIIOB, €€ OCBOCHHE HEOOXOIMUMO IS MTPOIOKCHUS 00pa30BaHus U B
MOBCETHEBHOW  KHM3HW.  PasBute y  OOydYalOIIMXCS ~ HAyYHBIX  OPEACTABICHUH O  IPOUCXOKICHUHU
U CYUIHOCTH anreOpandeckux aOCTpakiuii, crocode OTpakeHHs MaTeMaTUYeCKOW HAayKOW SIBJICHUI M IMPOLECCOB B
MpUpoJe W OOILIECTBE, POJM MATEMATHYECKOTO MOJICIMPOBAHWS B HAYYHOM IO3HAHHM U B MPAKTHKE CIOCOOCTBYET
(OPMHUPOBAaHUIO HAYYHOTO MHPOBO33PCHUS M KAa4YEeCTB MBIIUICHHS, HEOOXOIMMBIX MJsl AJANlTallid B COBPEMEHHOM
uudppoBoM obmecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM o00ecHeuuBaeT pa3BUTHE YMEHHUsl HaOII0AAaTh,
CpaBHMBATh, HAXOMUTh 3aKOHOMEPHOCTH, TPEeOYeT KPUTHYHOCTH MBINUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBATh CBOM JICUCTBHS M BBIBOJBI, (OPMYJIHpOBaTh yTBepxkAeHHs. OCBOGHHE Kypca anreOpsl oOecredrBacT
pasBUTHE JIOTHYECKOTO MBIIUICHUS OOYYarOMIMXCs: OHH HCIOJB3YIOT JACAYKTUBHBIE W WHIYKTUBHBIE DPACCYKICHHS,
000011IeHNe U KOHKPETU3aIMIo, abcTparupoBanue 1 aHanoruto. O0ydeHue anredpe mpennosaraetT 3HAYUTENbHBIA 00bEM
CaMOCTOSITEIEHOM JIEITEIBHOCTH OOYYAIONIMXCs, IT0OITOMY CaMOCTOSITENBHOE pElIeHHe 3aJad eCTECTBEHHBIM 00pa3oM
SIBJSIETCSI PealTU3alnei e TeIbHOCTHOTO IPUHIIUITA 00YYSHHSI.

B crpykrype mnporpamMmbl ydeOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHHMAIOT
COZIepXKATENIbHO-METOMUUECKHE THHUKM: «Uucia W BBIYHCICHUS», «AnreOpanueckhe BBIpAKCHHA»; «YpaBHEHHS U
HepaBeHCTBa»; «DyHkiun». Kaxmas u3 3THX colepKaTelnbHO-METOANYECKUX JIMHUK pPa3BUBACTCS HA MPOTSHKEHHH TPEX
JeT M3YyYeHHS Kypca, €CTECTBEHHBIM OOpa3oM IepeIuleTasch W B3aHMMOJCHUCTBYS ¢ APYTMMH €ro JHMHUAMH. B xoxme
H3Y4YCHUs Kypca 00ydYaroMMCs TIPUXOJUTCS IOTHISCKH PacCykIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B
CBSI3M C OTHM IIeJIecO00pa3sHO BKIIOYHTH B IPOrpaMMy HEKOTOpPBIE OCHOBBI JIOTHKH, NPOHMU3BIBAIOIINE BCE OCHOBHBIC
paszmesisl MaTeMaTHYecKOro 0o0pa3oBaHUS M CIIOCOOCTBYIOLIME OBJAICHHIO OOYYAIOIIMMHCS OCHOB YHHBEPCAIBHOTO
MaTEeMaTHYEeCKOro s3bika. Takum 00pa3oM, MOXKHO YTBEP)KIaTh, YTO COJCPIKATEIBHOW M CTPYKTYPHOH OCOOCHHOCTHIO
Kypca «Anrebpa» sIBISETCS €ro HHTErPHPOBAHHBINA XapakTep.

Conepxanne nMHUM «YKMcaa W BBIYUCICHUS» CIY)KUT OCHOBOM MU HaibHEHWIIEero H3y4eHHs MaTeMaTHKH,
CMOCOOCTBYET pa3BUTHIO y OOYYAOIIMXCS JIOTHYECKOTO MBIIUICHHs, (OPMHUPOBAHHIO YMEHHUS IOJB30BATHCS
ATOPUTMAaMH, a TaKkKe MPHOOPETCHUIO TPAKTUYCCKUX HABBIKOB, HEOOXOJMMBIX JUIS MOBCETHEBHOW >KW3HH. Pa3zButne
MOHATHS O YHCIIE B OCHOBHOW IIKOJIE CBSI3aHO C PAllMOHAIBHBIMA H HPPALMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHHEM
IpEICTaBICHUH O NEUCTBUTEIBLHOM YHCIIE. 3aBepICHHEe OCBOCHUS YUCIOBON JIMHUM OTHECEHO K CTaplLIeMy 3BE€HY OOILIero



o0pa3oBaHUsI.

CopepkaHue AByX alreOpandecKux JHHUNA — «ANreOpanvecKkue BBIPAXKCHUS» U «YPAaBHEHHS U HEPABEHCTBA»
CIIOCOOCTBYET (OPMHPOBAHHUIO yV OOYUARONMIMXCS MAaTEMaTHYECKOTO aIlapara, HeOOXOAWMOTO Ui pEIIeHHs 3aaad
MaTEeMAaTHKH, CMEKHBIX MPEAMETOB W TMPAKTUKO-OPUCHTHPOBAHHBIX 3a7ady. B OCHOBHOH INKOJEC Y4eOHBIA MaTepHa
IPYNIUPYETCS BOKPYr pallMOHATIbHBIX BhIpaOXEHHA. Anredpa JAEMOHCTPUPYET 3HAYCHHWE MATEMATHKU KAk SI3bIKA s
MOCTPOCHHST MATEMATHIECKIX MOJICIICH, OIMCAHUs MPOIIECCOB U SBICHUM peaqbHOro Mupa. B 3amaum oOyueHus aarebpe
BXOMAT TAaKXKe JajbHEHIee pa3BUTHE AITOPUTMHUUECKOTO MBIIIIEHHUS, HEOOXOUMOI'0, B YaCTHOCTH, 1T OCBOCHHUS Kypca
uHGOPMATUKY, U OBJA/ICHUE HABBIKAMH JIEYKTHBHBIX paccyxaeHuil. [IpeoOpazoBaHue CUMBOJIBHBIX ()OPM BHOCHT CBOU
crierUIECKIiA BKJIAI B pa3BUTHE BOOOPAXKEHUSI, CIIOCOOHOCTEN K MATEMATHYECKOMY TBOPUYECTBY.

Conepxanre (HyHKIIHMOHATBHO-TPpadHUCCKOi THHUHM HAIEJICHO HA TOJyYCHHE IIKOJbHUKAMHU 3HAHWUN O (QYHKITHIX
KaK Ba)KHEHINEH MaTeMaTHYECKOW MOJIENH JUIs OMUCAHWS M HCCIIEAOBAHHS Pa3HO-O0pPA3HBIX MPOIECCOB U SBICHUN B
npupoae u obmiecTBe. V3ydeHHe 3TOro Marephaia CIIOCOOCTBYET PA3BUTHIO y OOYUYAIONIMXCS YMEHHS HCIOJB30BaTh
pas3IYHbIC BBIPA3UTEIBHbBIC CPECTBA S3bIKa MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHUE, TpaguIecKue, BHOCUT BKIa] B
(hopMHpoBaHHe PEACTABICHUN O PO MATEMATHKHU B PA3BUTHHU [IUBUIM3ALUN U KYJIbTYPHI.

MecTto y4eOHOro Kypca B yueOHOM IJIaHe

CornacHo yueOHOMY TuiaHy B 7—9 kiaccax u3ydaercsi y4eOHbIH Kypc «AnreOpa», KOTOPBIHA BKIIIOYAET CIICIYIOIIHE
OCHOBHEIE Pa3feibl coaepKanus: «Hucaa 1 BEIYMCIEHHU», «ANreOpandecKnue BEIPAKEHUSA», Y PaBHEHUS M HEPABEHCTBAY,
«DyHKIIU».

VYueOHbIi IUTaH Ha W3ydeHue anreOpel B /-9 kiiaccaX OTBOIUT He MeHee 3 Y4eOHBIX YacOB B HEIETIO B TCUCHHE
Ka)JIOTo rofia 00y4eHus1, BCero 3a TpH rojia o0yuenus: — He MeHee 306 yueOHBIX YacoB.

COAEPXAHME YYEBHOI'O KYPCA «AJI'EBPA»
8 KIIACC

YucJia 1 BbIYMCTEHUS
KBanpatepiii kopeHp u3 umcna. *[lomste 00 wppanuoHambHOM uuncie. JlecATUYHBIE NPUOIIKECHHS
UppalOHANBHBIX yHcen™. CBoicTBa apu(METHUSCKHX KBaJPaTHBIX KOPHEH W WX NPUMEHEHHE K NPeoOpa3oBaHHUIO



YHCJIOBBIX BBIPAXXCHUH U BEIYUCICHUSM. *JleliCTBUTEbHBIC YnCIa™.

CreneHb C LeNbIM MoKa3arteneM H e€ cBoiicTBa. CTaHgapTHAS 3aIUCh YHCIA.

Auaredpanyeckue BbIpakeHUs!

KBagpaTHblil TpEXuieH; pa3iokKeHne KBaJpaTHOro TPEXWIeHa Ha MHOKUTEIH.

Anrebpandeckass npoOb. OCHOBHOE CBOWCTBO anrebpamdeckoit npoOu. CrokeHWe, BBHIYHTAHUE, YMHOXXCHHE,
JieneHne anredpandeckux Apooeii. ParrioHanbHble BEIpaXKEeHHs U UX Peodpa3oBaHuE.

YpaBHeHust 1 HepaBeHCTBA

KBanpatHoeypaBHeHue,popMynakopHEeHKBagpaTHOroypaBaeHus.  *Teopema  Buera*.  Pemenne — ypaBHeHWi,
CBOJLILIMXCS K JIMHEHHBIM U KBajpaTHbIM. [Ipocreiiimie npoOHO-paioHaIbHbIE YPaBHEHUS.

*T'paduueckassuHTEpIIpETAMSTY PABHEHUHACABYMSIIEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpPaBHEHHH C JByMS
nepeMeHHBIMU ™. [IpuMepbl pelieHus] CUCTEM HEITMHEIHBIX YPaBHEHUH C IByMs IEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a/1a4 anreOpamdecKuM CIIocOO0M.

YuciioBble HEpaBEeHCTBA M MX cBoiicTBa. HepaBeHCTBO ¢ 0OQHOM nepeMeHHOW. PaBHOCMIIBHOCTH HEPABEHCTB.
JIunelinble HepaBeHCTBA ¢ OAHOI nepeMeHHON. CUCTEMBI JINHEIHBIX HEPAaBEHCTB C OJHOM NepeMEeHHOM.

DyHKIUA

[Moustre ¢pynkunu. OONACTb ONpeeNIeH!s] U MHOXKECTBO 3HaueHui (yHkuuu. CriocoOs! 3a1aHust QyHKINH.

I'padux ¢ynkuun. Urenue cpoiictB ¢yHknum mno e€ rpaduky. Ilpumepsl rpadukoB (QYHKIHUHA, OTpakaromMX
peasbHbBIE TPOLIECCHL.

OyHKIMY, ONUCHIBAIOLINE NPSAMYIO 1 00paTHYIO MPOIOPLHOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKkuum y = X2,

3 k . .
y=x,y =X, y= oy *I'paduueckoe pelieHre ypaBHEHUH U CCTEM YpaBHEHHN®.

8 KIIACC

YucJia ¥ BBIYUCICHUS

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENIBHBIX YHMCEN JJIi CPAaBHEHUS, OKPYIJICHHUS U
BBIYHMCIICHUH; M300paXkaTh NEHCTBUTENbHBIC YUCIIAa TOUKAMH HA KOOPJMHATHOM MPSIMOH.

[MpumensaTy moHsATHE apu(METHYECKOrO KBAAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIC KOPHM, HCIIONB3YS TIPH
HEOOXOAUMOCTH KaJbKYJISATOD; BBIIOJIHATH IPOCTEie npeodpa3oBaHusl BEIpaKEHHH, CONEPIKAIUX KBapaTHBIC KOPHH,
HCIIOJIB3Ys CBOMCTBA KOpHEH.



Hcnonb3oBaTh 3ammucu 0OJIBIINX U MAJIBIX YUCEI C TOMOIIBIO IECATUYHBIX Apobei u crenenei yncna 10.

Anredpanyeckue BbIpaKeHUs:

[IpuMeHATh TOHATHE CTENEHH C IENbIM IOKa3aTesIeM, BBINONHATh MPEOOpPa30BaHUS BBIPAKCHHUH, COAEPIKAIINX
CTEIIEHH C IIENBIM [T0Ka3aTesieM (C UCIIONB30BaHUEM CIIPABOYHOM HH(POPMALHN).

BbIMoTHATS HECIIOKHBIE TOXKIECTBEHHBIE TPE00OPa30BaHMs PAllOHATBHBIX BRIPAKEHNH Ha OCHOBE IPABWII AEHCTBHH
HaJl MHOTOYWJICHAMH U allre0pandecKuMu JpOOsMH.

PacknaabiBaTh KBaJpaTHBIA TPEXUWIECH HA MHOKUTEIN.

[MpumensTe npeoOpa3oBaHMs BBIPAKESHUI ISl pEIICHHUs Pa3IMYHBIX 33/1a4 M3 MaTEeMaTHKH, CMEXHBIX MPEIMETOB,
U3 peaJbHOMN MPAKTUKHU.

YpaBHeHust 1 HepaBeHCTBA

Pemate nuHeHHbIC, KBaIpaTHBIE YpPaBHEHHS (C HMCHOJNB30BAHHEM CIPaBOYHOW WH(OpManuuM) U palroHaJbHBIC
YpaBHEHHS, CBOAALINECS K HUM, CHCTEMBI JIByX YPaBHEHHH C IByMsI IEPEMEHHBIMHU.

[IpoBoauTh mNpOCTEHIIME HCCIENOBAaHHWS YPAaBHEHHMM M CHUCTEM YpPaBHEHUH, B TOM 4YHUCJIE C IPUMEHEHUEM
rpaduyeckux mpeactaBieHuil (ycTaHABIMBATh, HUMEET JIM yPaBHCHHE WM CUCTEMa YPABHEHHUI PEIICHHS, €CIIH UMEET, TO
CKOJIBKO, U IIp.) C OMOPOM Ha AITOPUTM Y4EOHBIX JCHCTBHIA.

[lepexomuTh OT cioOBecHO# (OPMYIHMPOBKH 3alaud K e€ anreOpanveckoill MOJAEIH C TOMOIIbI0 COCTAaBICHHS
YpaBHEHUS WIN CUCTEMbI YpaBHEHUM, HHTEPIIPETUPOBATh B COOTBETCTBUY C KOHTEKCTOM 3aJauy MOJyYEHHBIN pe3yibTar.

[IpumMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUISl CPABHEHMS, OLICHKH; PEIIATh JIMHEWHBIE HEPABEHCTBA C OJHOMU
NEepeMEHHOW M MX CHCTeMbl; JAaBaTh TIpadUuECKyl0 WIUIIOCTPAlMI0 MHOXECTBA pEIICHHI HEepaBeHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUM

OmnepupoBath Ha 6a30BOM ypOBHE (YHKLHOHAIBHBIC MOHITHUS H SI36IK (TEPMHHBI, CHMBOJIIMYECKHE 0003HAYCHYS);
oIpeneNaTh 3HaueHne QYHKIUH 110 3HAYCHUIO apryMEHTa,; ONpeAessITh CBOWCTBAa (PyHKIMH 1O e€ rpaduKy.

o 2 3 k. o o
Crtpouts rpaduku 3neMeHTapHbIX QyHKIMHA Buga , Y = X,y =X,y = \/E VY= o OIMCBHIBAaTh CBOMCTBA YHCJIOBOU

byukaun mo eé rpaduky (mpu HEOOXOIUMOCTHU C HANPABIIIONICH MOMOIIBIO).

8 kiacc (He menee 102 u)



Haspanmue
paszaeia (Tembl)
Kypca (4ucyio
4acoB)

OcHoOBHOe cojepikaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YaloUuXCs

Yucaa u
BbIYUCJIECHHUS.
KBagpatHbie
KOpPHH

(15 4)

*Tlonatne 00
TIPUOIIVDKCHUS

KBanparusrit KOPEHb w3
UpPAllMOHATBHOM  YHCIIE.
UppaLMOHATILHBIX YHCEII.
JleiicTButenpHble yncna. CpaBHEHHE ISHCTBUTENBHBIX YUCET™,
ApupmeTHdecKuil KBaIpaTHEIH KOPEHb.

YpaBHeHue BUa X = a
CaoiicTBa apu(METHIECKUX
[IpeoOpa3oBaHre  YHCIOBBIX
KBaJIpaTHbIE KOPHU.

quca.
Hecsatrunsie

KBaJIpaTHBIX
BbIpaKeHuUH,

KOPHEH.
CozepKaIIX

@opMy/IMpPOBaATh ONpeieIeHHe KBaIPaTHOTO KOPHS U3 YMCIIA,
apu(pMETHYECKOr0 KBAaJPaTHOTO KOPHS NPHU HEOOXOJUMOCTH C
BHU3YaJIbHOM OIIOPOH.

I[IpuMeHATH oONEpalUIO W3BICYEHUS KBAJPAaTHOTO KOPHS W3
YHCIIa, UCMOJIb3Ys TP HEOOXOMMOCTH KAJILKYJIATOP.
OueHnBaTh KBaJpaTHbIE KOPHM LENBIMH  4YHCIAMH U
JIECATUYHBIMU POOSIMH.

CpaBHMBaTL M YHOPSA0YMBATL  DalMOHANBHBIE U
UpPpPALMOHAJIbHBIE YUCIIA, 3aIMCAHHBIE C IIOMOLIBIO KBaJPAaTHBIX
KOpHel Ipu He0OXOAUMOCTH C HAIIPaBJIAIOLIECH HOMOLIBIO.

HccaenoBars ypaBHEHUE X2 = a,

npuOIKEHHBIe KopHH Tpr @ > 0.

HccnenoBarh cBoiicTBa  KBAaJpaTHBIX KOpHEH, IpPOBOJ
YHCJIOBBIE JKCIIEPUMEHTBl C HCIOJIb30BAHUEM KaJbKYJIATOpA
(KoMIIBIOTEDA).

IIpumensaTe cBoiicTBa apudMeTHYeCKHX KOpHed s
npeoOpa3oBaHusl BHIPAKEHHIA.

BbInoJIHATL NpocTeifline INpPeo0pPa3oBaHMsl BBLIPAKCHUM,
coJiepKalluX KBaJlpaTHble KOPHU. BbIpakaTb NepeMeHHbIE U3
reoMeTpUYecKUX U (GU3NUECKUX POpMYI IPH HEOOXOIUMOCTH €
OIOPOH Ha IPaBUJIO.

BbIunCcIATH 3HAYEHHS BHIPAKECHUH, COEP)KAIMX KBaJpaTHbIE
KOPHH, HCHOJIb3Ysl IIPU HEOOXOIMMOCTH KaIIbKYISATOP.
Hcnoab3oBaTh B XOJE pEHICHHS 3a1ad  DJIEMEHTapHbBIE
MPEJCTaBICHNS, CBA3aHHBIE C NPUOIIDKEHHBIMU 3HAYECHUSIMH
BEJIUYHH.

3HAKOMUTBCS C UCTOpUEH pa3BUTHSA MaTEeMATHKH.

HaxXoauTh TOYHBIC H

Yucaa u

CTemneHb ¢ IeNbIM MTOKa3aTesIeM. CTaHI[apTHafI 3aIruCh YrcCia.

(I)OpMyJII/IPOBaTl) olnpeaeJeHue CTCIICHU C LEJIbIM I10Ka3aTeIeEM




BBIYHCJIEHUS. Pa3Mepbl 0OBEKTOB OKpYKalOmero Mupa (0T 2JIeMEHTapHBIX | (MIPH HEOOXOANMOCTH O BU3yalIbHOU OMOPE).

Crenenb 9aCTHI] 10 KOCMUYECKHX OOBEKTOB), [NIMTENBHOCTS poueccos | [lpeacraBasrs  3amuch  OONBIINX ¥ MajgbIX dHCET B

¢ IeJbIM B OKPYXKaloLlleM MHUpE. cTaHgaptHoM Buje. CpaBHUBATH u4HCla U BEIUYMHBI,

MoKa3zaTtejaeM CBOHCTBA CTEIEHHU C LEIbIM I10KA3aTeNIEM. 3alMCaHHbIE C HCTONB30BaHKeM cTenend 10.

(7 9) Hcnosb30BaTh 3ammMch YHCET B CTaHAAPTHOM BHUIC LA
BEIPDOKEHHS Pa3MEpPOB OOBEKTOB, JUIUTEIBHOCTH IIPOLIECCOB B
OKPYKAIOIEeM MHpE.
®opMy/IMpOBaTh, 3alIMCHIBATH B CHMBOJIMYecKoii gopme u
WILTIOCTPUPOBATh NPHMEPAMH CBOICTBA CTEHNEHH C LIEIBIM
nmokaszateneM (IpU  HEOOXOMMMOCTH C  HCIOJb30BaHHEM
BU3YaJIbHOH OIIOPBI).
IIpumeHsiTh  cBoiicTBa  CTENMeHM I IpeoOpa3OBaHUS
BBIDQ)KEHUH, COAEp)KAlIMX CTENEHH C LEJIbIM IOKa3aTeleM C
UCTIONB30BAHUEM CIPaBOYHON HHGpOpManuu. BbIMOJHATH
JeiiCTBHA C YNCIaMH, 3alMCAaHHBIMH B CTaHZApPTHOM BHJC
(YMHOJXEHHE, JieJIeHUe, BO3BEJICHHE B CTEIICHB).

Anredopanueckue |KsanpaThsiit TpéxuneH. Pasnojkenue kBaapaTHoro TpéxuicHa|PacmosnaBaTh — KBaJgpaTHbId  TpEXWwIieH,  yCTaHABIUBATh

BBIpaKEHUS. Ha MHOXHTETIH. BO3MOKHOCTb €TI0 PAa3I0KCHUS Ha MHOXKUTENU.

KBagpatHbIii PackiaabiBaTh Ha MHOMKMTEJIM KBAJpPaTHBIH TPEXWIEH C

TPEXUIeH HEOTPHUIATENbHEIM JMCKPUMHUHAHTOM TIpU HEOOXOJWMOCTH C

(54) OIOPOii Ha aNTOPUTM IPaBUIIA.

Aarebpamueckue | Anredpandeckas Ipo0b. JlomycTuMble 3HAUCHUS ICPEMEHHBIX, | 3anuchIBaTh anredpandeckue BoIpakeHus. Haxomursb obnacts

BBIPaKeHH. BXOJAIMX B anreOpanmdeckwe BbIpaxeHns. OCHOBHOE|ONPEIENICHHS PAIMOHAIBHOTO BHIPAXKEHHS.

Anreépanyeckasi | CBOHCTBO anreOpanueckoii n1poou. CokpamieHue apobeii. BbINOJIHATH YUCIOBBIE MOJCTAHOBKHA W BBIYHMCJIATH 3HAUCHUE

apodb Crnoxenue, BBIYUTAHHE, YMHOXKEHHE M JAENeHHue | JpoOH, B TOM YUCIE C HOMOIIBIO KaJIbKyJIATOpa.

(15 4) anreOpamyecknx Apobeit. IIpeoOpasoBanme  BbIpaxkeHHH, | DOpMYIMpPOBATH OCHOBHOE CBOMCTBO anrebpamdeckoil apodu

COZIepIKaIIUX alredpandeckue Apoou.

U NPMMEHATH €ro UL IpeoOpazoBaHus Apobeil.

BoimosHATh AeiicTBUSI C anreOpaMdecKUMHU JIpOOSMH  IpU
HEOOXOJMMOCTH C HampaBislomed momousio. [IpuMeHsTh
npeoOpa3oBaHUs BBIPAKEHMH IS pelIeHHs 3a7ad. Beipakars
nepemennbie 13 opmyn (PH3MUECKHX, T€OMETPUUECKHUX,
OMUCHIBAIOIINX OBITOBBIE CHUTyallUH) HPH HEOOXOJUMOCTH C




HaNpaBJIsIOLEH TOMOLIBIO.

YpaBHeHns

1 HepaBeHCTBA.

KBanparubie
YPaBHeHUs
(15 4)

KBagpatHoe ypaBHenue. Henonnoe KBaipaTHOE ypaBHEHHE.
®dopmyta KOpHEH KBaapaTHOTO ypaBHeHHMs. *Teopema Buera*.
Pemenne  ypaBHeHuH,  CBOASIIMXCS K  KBajpaTHBIM.
[pocreiimue 1poOHO-palMOHATIBHBIC YPABHEHUSL.
Pemenne TEKCTOBBIX 3afad ¢ IIOMOIIBIO
YpaBHEHHUII.

KBaJApaTHBIX

Pacno3HaBaTh KBaJ[paTHbIC YPAaBHEHHUS.

3anuceiBaTh (QOpPMYJy KOpHEH KBaJpaTHOTO YpPaBHEHHUS;
pewiaTh KBaJApaTHbIe YpaBHEHHsI — IOJHbIC U HENoyHble (C
HCII0JIb30BaHUEM CIIPABOYHON HH(POPMALINH).
Iposoauts  mpocreiimme  HcciIeI0BAHUS
YpaBHEHHH.

PemaTh ypaBHeHHs, CBOJLIMECS K KBAaJPATHBIM, C IIOMOIIBIO
npeoOpa3oBaHMil M 3aMEHOH IIEpEMEHHOH  C OHOpol Ha
AJITOPUTM TIpaBHIIA.

Ha6monaTh M aHAJM3HPOBATh CBS3b MEXJY KODHIMH H
k03¢ GUIIEeHTAMU KBaJAPATHOTO ypaBHEHHUS.
*TIpumMeHsTh TeopemMy Buera TUTS
3aja4 (¢ ucnonp3oBaHueM obpasia)™.

PemaTh TeKCTOBBIE 3aJayd aIreOpandeckuM CIocoboM:
MIEPEXOUTh OT CIOBECHOH (DOPMYIHPOBKH YCIOBHS 3aJaud K
anreOpanyeckoil MOJENH MyTéM COCTaBJICHUS ypaBHeHHsS (pH
HEOOXONMMOCTH C  HampaBisiiolleil  MOMOLIBIO);,  peliaTsh
COCTaBJICHHOC YpaBHEHHE; HHTEPIIPETHPOBATH PE3YIIbTAT.
3HAKOMHTBCSI ¢ HCTOPHEii PA3BUTHS alreOpEL.

KBaJpaTHbIX

peumieHus

YpaBHeHus

U HEPABEHCTBA.

CucremMbl
YPaBHeHHUii

(13 4)

JluneitHoe ypaBHEHUE C JBYMs IEpeMEHHBIMHU, €ro rpaduk,
MIPUMEPBI PEILICHUS] YPABHEHHUH B 1IEJIBIX YHCIIAX.

Pemenne cucreM IByX JIMHEWHBIX YpaBHEHHH C JByMS
nepeMeHHbIMH. [Ipumepsl pelieHus CHUCTeM HeJTMHEHHbIX
YPaBHEHUH C JBYMs IICPEMEHHBIMU.

*T'padmdeckas  HHTEpHIpeTalyss  ypaBHEHHA C  JBYMSA
[epPEMEHHBIMU ¥ CUCTEM YPaBHEHUH C IBYMs IIepEeMEHHbIMU™.
Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHI.

Pacno3naBaTth JIMHEHHbIE ypaBHEHUS C IByMs IEPEMEHHBIMHU.
Crpouth Trpauky IHHEHHBIX YpPaBHEHUH, B TOM YHCIE
HCnoyib3ysi uupoBbie pecypcebl (IPH  HEOOXOIUMOCTH C
OIOPOH Ha aITOPUTM y4eOHBIX JICHCTBHIA).

PazinuuaTh napajuleNbHbIE U MEPECEKAIOIIUEcs MpsIMbIE M0 UX
YpaBHEHUSIM.

Pemiatp cucreMbl JABYX JIMHEHHBIX YpPaBHEHMH C JByMs
MePEMEHHBIMH NIOJICTAHOBKOH U CJI0XKEHHUEM.

Pemath npocTelIie CUCTEMbI, B KOTOPBIX OJHO U3 ypaBHEHUH
HE SIBJISICTCS JIMHEHHBIM TPH HEOOXOAUMOCTH C HANPAaBJISIOLICH
ITOMOIIBIO.
*TIpuBoAMTH

rpaguUecKyl0 HHTEPNPeTANUI0  PEHICHHUS




YpaBHEHUS C JBYMSl NEPEMEHHBIMH W CHUCTEM YPaBHEHHH C
JIBYMSI TIEPEMEHHBIMU. *
Pemiath TeKCTOBBIE 3aa4H aJTeOpAaNYIECKUM CIIOCOOOM.

YpaBHeHus

U HEPABEHCTBA.

YucoBble HEPaBEHCTBA U UX CBOICTBA.
HepaBenctBo ¢ ogHoii nepemenHoil. JInHeliHble HepaBeHCTBA C

DopmMyIHPOBATH CBOIiCTBa YHUCIIOBBIX
WJIIIOCTPUPOBATH UX HA KOOPIAUHATHOM NPSAMOI.

HEPaBEHCTB,

HepasencrBa OIHOM mepeMeHHOM M ux pemeHue. Cucrembl JHHEHHbIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/E PEILICHHS 3a/1a4.
(12 4) HEPABEHCTB C OJJHON NIEPEMEHHOM U UX pELEHHUE. Pemiatps MHelHBIE HEpaBeHCTBA C OJHOM IIEPEMEHHOI,
N3o0paxeHue perieHus JMHEHHOro HEpaBEeHCTBA M UX CUCTEM | M300pakaTh pelieHHe HEPaBEHCTBA HA YHCIOBOMN MPSIMOH.
Ha YMCIOBOMU MPSIMOH. Pemiath CHCTEMBI JIMHEHHBIX HEPABEHCTB, H300pakaTh pelIeHne

CHCTEMBI ~ HEPAaBEHCTB ~ HAa  YMCJIOBOM  IpsAMOH  mpu
HE0OX0JMMOCTH € BU3YyalIbHON OIOPOIL.

DYHKIMH. Ionsatue ¢ynknuu. OOnacTe ompeneneHus U MHOXKeCTBO | Mcmosib3oBaTh  (QYHKIHMOHAIBHYIO  TEPMUHOJOTHIO M

OcHoOBHBIE 3HaueHUH QyHKIHMU. COCOOH! 3a1aHus (QyHKINH. CHMBOJIMKY.

MOHATHUS I'paduk ¢ynkumu. CpoiicTBa (GYHKIHMH, UX OTOOpakeHHE Ha|BbruumcaaTs 3HaueHuss QyHKUUWiA, 3amaHHBIX QopMynaMu (IpH

(54) rpaduxe. HEOOXOMMMOCTH HCIOJb30BaTh KAIBKYIATOP); COCTABJSATH
TAa0IMIBI 3HAYeHHI QyHKITHN.
Ctpoutb 1o TouKkaM rpaduky QyHKINH.
OnuceIBaTh cBOlcTBa (QYHKIMUM Ha OCHOBE €€ IpadHMuecKoro
NPEJCTaBICHHS IPH HEOOXOAUMOCTH C  HAIpaBIIAIOMICH
MOMOILBIO.
Hcnoap3oBaTh  (QYHKIHOHAIBHYIO  TEPMUHOJOTHIO M
CHMBOJIMKY.
HccaenoBaTh TpHMephl IPadHKOB, OTPaXKAIOMUX pealbHbIe
npouecckl U sBieHUs. IIpMBOAMTL NMpHMeEPHI IPOLECCOB U
SIBJIEHUH C 3aJJaHHBIMUA CBOMCTBAMHU.
Hcnonp30BaTh KOMIBIOTEPHBIE POrPaMMBbI UL IIOCTPOEHUS
rpaukoB QYHKIMI 1 U3ydEeHUS NX CBOMCTB

DYHKIMH. Yrenue u mnocrpoeHue rpadukos ¢ynkuuid. IIpumepsl | HaxoauTh ¢ momMombio rpadgpuka GyHKINY 3HAUCHUE OJHON U3

YucoBble rpaduKoB GyHKIUH, OTPaXKAIONINX PeaTbHbIE IPOLECCHL. paccMaTpuBaeMbIX BEJIHMUHUH 110 3HAYEHUIO JPYroil.

¢yHknun DyHKIMY, ONHCHIBAIOIINE IPAMYIO " obpatHyro | B HeclmOXHEIX citydasx BbIpaxaTh (POpMYJIOil 3aBHCHMOCTH

9 9) MPONOPLUUOHANBHBIE 3aBUCUMOCTH, UX rpaduku. I'unepbona. | Mexay BeIMIMHAMH.




X2,

I'paduk Ppynxumn y
k

Oyuxmny = X5,y = Xy = x, Y = - “rpaduueckoe

pelieHre ypaBHEHHI U CUCTEM ypaBHEHUIL. *

OnucpIBaTh  XapakTep M3MEHEHUS OIHOMU
3aBUCUMOCTH OT U3MEHEHHUs Apyroi
PacnosnaBars BuAbl W3ydaeMmblx (yHknouid. IToka3biBaTh
CXeMaTHYeCKH IIO0JIOKEHHE Ha KOOPAUHATHOM IJIOCKOCTH
rpaguxos yHKIHH BUA: y = %, y = X,
y=VE Y=L
Hcnoab3oBaTh GyHKIHMOHAIBHO-TPadHYECKHE
MpeAcTaBJeHNs I PElICHUS U HCCIe0BaHus ypaBHEHUH U
CHCTEM ypaBHEHHH.

IIpumensiTh nUQpPOBLIe pecypchbl T MOCTPOeHUs Tpadukos

yHKIHA.

BCINYHMHBI B

IloBTOpeHHE
1 00001IeHNEe
(69)

[ToBTOpEeHHE OCHOBHBIX MOHSTHI M METOJOB KypcoB 7 U 8
KJ1accoB, 000011eHne 3HAHNMH.

IIpumeHsATs cmocoObI  CPaBHEHMS YMCEN, BBIYMCIECHHUH,
peoOpa3oBaHUil BRIPAKESHUH, pEILICHHs] YPAaBHEHHIH.
OcylecTB/IATL CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBHHA U

CaMOIIPOBEPKY pe3yibTaTa BEIYHCICHUH, NpeoOpa3oBaHH,
MIOCTPOEHUI.
Pemiaty 3agauMm W3  peasibHON  KM3HH, TIPUMEHSITH

MaT€MaTUYECKUE 3HAHUA i1 PEIICHHd 3a4dad U3 OpYyrux
NpeAMETOB.

PemiaTh TeKCTOBBIE 32/1a4H, CpaBHUBATh, Bmﬁnpan, CIocoobI
peUICHUA 3a1a4u.

8 KJIACC
KoJuuecTBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kontpoasubie | IpakTuyeckue
NMPOrpamMMbl Bcero 6 p o0pa3oBaTe/bHbIE
pa6oTel pa6oThI pecypest
bubmmoreka [JOK
1 Yucna u Beruucienus. Ksagparuele kopHu 15 https://m.edsoo.ru/7f417af8



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

2 Uwucna u BeranciieHus. CTeneHb ¢ MeJIbIM 7 Bubmuorexka [JOK
M0Ka3aTesieM https://m.edsoo.ru/7f417af8
3 AnredpandecKye BbIPaXKCHUSL. 5 Bubmuorexa IJOK
Ksagpatusiii Tpéxunen https://m.edsoo.ru/7f417af8
4 Anredpandeckue BbIPaXKCHUSL 15 Bbubmorexa LIOK
AnreGpanueckast 1po0Ob https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBa. KBanpaTHbie 15 Bubmmoreka IJOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus U HepaBeHCTBA. CHCTEMBI 13 Bubmorexa LIOK
ypaBHEHH https://m.edsoo.ru/7f417af8
Bubmmoteka [JOK
7 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
8 DyHKIHH. OCHOBHHIC MOHATHA 5 https://m.edsoo.ru/7f417af8
bubmmoreka [JOK
9 Dymicuun. Huciosrie Gynxiym 9 https://m.edsoo.ru/7f417af8
Bubmmorexa [JOK
10 Tosroperne u oGobmere 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102



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

8 KJIACC

Ne KoJuuuecTBo yacoB Jara
DJIeKTPOHHBIe M(POBbIe 00pa3oBaTebHbIE
n/ Tema ypoka Bcer | Kontpoasn IpakTH4eck H3yYeHH pecypes
I 0 ble padoThl He padoThl A
K o
BAIPATHEIH KOPCHE 1 Bubmaorexa LIOK https://m.edsoo.ru/7f42d452
U3 yucia
Tloustue 00
HpPPALMOHATIBHOM 1 bubmuoteka LIOK https://m.edsoo.ru/7f42eaaa
qucie
JlecaTHyHBIE .
. https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
P 1 https://learningapps.org/https://www.geogebra.org/, http://
MppalnoHaILHEIX school-collection.edu.ru/
qUCeN
JlecaTuunbie .
N S — https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
P 1 https://learningapps.org/https://www.geogebra.org/,http://
MppatMOHAIILHEIX school-collection.edu.ru/
qHUCen
TleficTBHTETBHBIE https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
1 https://learningapps.org/https://www.geogebra.org/,http://
yuca -
school-collection.edu.ru/
CpaBHeHue https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
JIEHCTBHUTEILHBIX 1 https://learningapps.org/https://www.geogebra.org/,http://
qucen school-collection.edu.ru/
CpaBHenue https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
JIeHCTBUTEIbHBIX 1 https://learningapps.org/https://www.geogebra.org/,http://
qucen school-collection.edu.ru/
AputMeruucckuii https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
P . 1 https://learningapps.org/https://www.geogebra.org/,http://
KBa/IpaTHRI KOPeHE school-collection.edu.ru/



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/

VYpaBHeHue Buaa X?
=a

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
https://learningapps.org/https://www.geogebra.org/, http://
school-collection.edu.ru/

10

CBoiicTBa
apuMeTHUECKUX
KBaJIpaTHBIX KOPHEH

bubmuoteka LIOK https://m.edsoo.ru/7f42d862

11

CsoiicTBa
apu(pMETHIECKUX
KBaJpaTHBIX KOpHEH

bubnmnorexa L{OK https://m.edsoo.ru/7f42d862

12

IIpeoGpazoBanue
YHCIIOBBIX
BBIPAKEHHUH,
coJieprKaIux
KBaJIpaTHBIC KOPHU

bubimoreka LTOK https://m.edsoo.ru/7f42dd26

13

[IpeoGpazoBanue
YHCIIOBBIX
BBIPA)KEHHH,
coJepKaIUX
KBaJlpaTHbIE KOPHU

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

14

IIpeoGpazoBanue
YHCIIOBBIX
BBIPAKEHHUH,
coJieprKaIux
KBaJIpaTHBIC KOPHU

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

15

[IpeoGpazoBanue
YHCIIOBBIX
BBIPa)KEHHH,
coJepaKaIUX
KBaJIpaTHbIC KOPHU

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

16

CTerneHb ¢ 1EIbIM
MOKa3aTesieM

Bubnuorexa LHOK https://m.edsoo.ru/7f4354a4



https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4

CrangapTHas
3aIMCh YKCIIA.
Pa3Mepbl 00bEKTOB
OKPYKAIOIIEro Mupa
(OT BIIeMEHTapHBIX

17 YaCTHIL 10 Bubnunoreka [JOK https://m.edsoo.ru/7f436098
KOCMHYECCKUX
00BEKTOB),
JUINTCIIBHOCTH
MPOIIECCOB B
OKpPYXaIOIIeM MUPE
1g | Cmoficrsa crenenn ¢ Bubmuorexa LIOK https://m.edsoo.ru/7f435648
LIEJTBIM TTOKA3aTelIeM
19 | Cmoficrsa crenenu ¢ Bubmioreka [[OK https://m.edso0.ru/7f435648
LIeJIBIM ITOKa3aTeaeM
pp | Cmofcrsa crenenu ¢ Bubmioreka [[OK https://m.edso0.ru/7£435648
LOCJIBIM IIOKA3aTCIIEM
21 CojicTra crenern ¢ Bubnuorexa [JOK https://m.edsoo.ru/7f43599a
LIEJTBIM TTOKa3aTelIeM
22 Ceoicrsa crenenn ¢ Bubmuorexa LIOK https://m.edsoo.ru/7f435ed6
IIETBIM ITOKa3aTelieM
Kamparssiii https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
23 .. https://learningapps.org/https://www.geogebra.org/, http://
TpEXWIEH -
school-collection.edu.ru/
KBaxparHbii https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
24 .. p https://learningapps.org/https://www.geogebra.org/,http://
TPEXUWICH :
school-collection.edu.ru/
Pasnoxenue
o5 | <BAIpaTHOTO Bu6maorexa LIOK https://m.edsoo.ru/742fd38

TpEXWICHA Ha
MHOXHTCIIA



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f42fd38

26

Paznoxenune
KBaJIpaTHOTO
TpEXUIeHa Ha
MHOYKUTEIIN

Bbubnunoreka L{OK https://m.edsoo.ru/7f42fd38

27

KontponbHas
pabora o Temam
"KBanparHsie
kopHH. CTeneHw.
KsanparHsrit
TpexwieH"

Bubnunorexa [{OK https://m.edsoo.ru/7f42ec80

28

AureOpandeckas
JpoOb

bubnmnoreka L{OK https://m.edsoo.ru/7f430382

29

JlomycTuMble
3HAYCHUS
MEPEMEHHBIX,
BXOJIAILINX B
anreOpanyecKue
BBIPAXKEHUS

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
https://learningapps.org/https://www.geogebra.org/,http://
school-collection.edu.ru/

30

JlomycTumble
3HAYEHUS
TIepEeMEHHBIX,
BXOJIAIINX B
anreOpanyecKue
BBIPXKECHHS

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
https://learningapps.org/https://www.geogebra.org/, http://
school-collection.edu.ru/

31

OCHOBHOE CBOWCTBO
anreOpanyeckoit
Ipobu

Bubnuoteka LIOK https://m.edsoo.ru/7f4308e6

32

CokpareHue
npobeit

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

33

CokpaieHnue
npobeit

Bubmuorexa LIOK https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

34

CokpateHue
npobeit

bubnuoreka L{OK https://m.edsoo.ru/7f430f44

35

36

Cnoxenue,
BBIYHTAHUE,
YMHOXKEHHE U
JIeNIeHHE
anreOpanuecKux
npobeit
Crnosxenue,
BEIYHTAHUE,
YMHOXXEHHE U
JieTIeHHe
anredpanyeckux
npobeit

Bubmuoreka I1OK https://m.edsoo.ru/7f43128c

bubnmnoreka L{OK https://m.edsoo.ru/7f4315c0

37

Crnosxenue,
BBIYHTAHUE,
YMHOXEHHUE U
JIeNieHHe
anreOpanuecKux
npobeit

bubnmoreka LITOK https://m.edsoo.ru/7f4318c2

38

Crioxenue,
BBIYUTAHUE,
YMHOXEHHE U
JieneHue
anreOpanyecKux
npobeit

bubnunoreka L{OK https://m.edsoo.ru/7f431a20

39

IIpeo6pazoBanue
BBIPa)KEHHH,
COZepIKAIIIX
anreOpanyeckue
Ipodu

Bubnunoreka L{OK https://m.edsoo.ru/7f43259¢c



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c

40

IIpeobpazoBanue
BBIPAKEHHUH,
coJieprKaIux
anreOpanyecKue
npodu

Bubmuoreka I1OK https://m.edsoo.ru/7f432736

41

[IpeobGpazoBanue
BBIPa)KEHHUHA,
COZIepIKAIINX
anreOpanyeckue
Ipodu

bubnmnorexa L{OK https://m.edsoo.ru/7f432736

42

KonTponbHas
pabora 1o Teme

" Anrebpanyeckas
JpoOp"

Bubnunoreka L{OK https://m.edsoo.ru/7f431d36

43

Ksanparnoe
ypaBHEHHE

bubnunoreka [{OK https://m.edsoo.ru/7f42eela

44

Henomnnoe
KBaJIpaTHOE
ypaBHEHHUE

bubnmoteka L{OK https://m.edsoo.ru/7f42eela

45

Hemommoe
KBaJ[paTHOE
ypaBHEHHE

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

46

dopmyna kopHel
KBaJ[paTHOTO
ypaBHEHUs

bubnuoreka L{OK https://m.edsoo.ru/7f42f158

47

48

dopmyina KopHel
KBaJIpaTHOTO
YpaBHCHUS
dopmyia kopHen
KBaJIpaTHOTO

Bbubmmotexa [TOK https://m.edsoo.ru/7f423f6

bubnunoreka L{OK https://m.edsoo.ru/7f42f5a4



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

YpaBHEHUS

49

Teopema Buera

Bubnunoreka [JOK https://m.edsoo.ru/7f42fef0

50

Teopema Buera

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

51

Pemenne
YpaBHEHU,
CBOJISIIIIUXCS K
KBaJpaTHBIM

Bubnunorexa [JOK https://m.edsoo.ru/7f43c542

52

Pemrenne
YpaBHEHUH,
CBOJISIUXCH K
KBaJIpaTHBIM

bubnunoreka L{OK https://m.edsoo.ru/7f43c3d0

53

54

IIpocreiimme
JpoOHO-
panuoHaNbHbIE
YypaBHEHUA

[Ipocreiimme
JIpoOHO-
paloHalIbHbIC
YpaBHEHUs

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

Bubnmoreka L{OK https://m.edsoo.ru/7f432b6e

55

Penienne TeKCTOBBIX
3aJ1a4 C IIOMOILBIO

KBaJIpaTHBIX
ypaBHEHHH

bubmmotexa LIOK https://m.edsoo.ru/7f42f75¢c

56

Penienne TeKCTOBBIX
3a/1a4 C TIOMOIILIO

KBaJ[PaTHBIX
YpaBHEHUI

bubnuoteka LIOK https://m.edsoo.ru/7f42f8f6

57

KonTponpHas
pabora 1o Teme
"KBanparusie

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



https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

ypaBHeHUs"

JIunerinoe
ypaBHEHHE C IBYMS
NIEPEMEHHBIMH, €T0

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?

58 P —— https://learningapps.org/https://www.geogebra.org/, http://

P » IPHMEp . school-collection.edu.ru/

pemean ypaBHeHI/II/I

B IICJIBIX YU CJIaX

JIunelinoe

ABHCHHEC C OB A .

zle) eMEHHBIMHA Z]:IO https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
59 pq) ’ https://learningapps.org/https://www.geogebra.org/, http://

TPagQUK, HPUMCpHI . school-collection.edu.ru/

pelIeHus ypaBHEHHUI

B IIEJIBIX YHCIIAX

JIunelinoe

aBHEHHE C IBYMsI .

Z}; CMCHHBIMI %::0 https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
60 5 e, HMé o https://learningapps.org/https://www.geogebra.org/,http://

P » IpHMEp . school-collection.edu.ru/

pemeHns[ ypaBHeHI/II/I

B LICJIBIX YHUCIIaX

Pemrenue cucrem .

JBYX JHHEHHEX https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
61 Z:HeHHﬁ  ABYMS https://learningapps.org/https://www.geogebra.org/, http://

yp ABYM school-collection.edu.ru/

NepeMEeHHBIMU

Pemienue cucrem .

JBYX THHEHAHEX https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
62 Z cHM ¢ https://learningapps.org/https://www.geogebra.org/,http://

YPABHEHHH € JIBYMs school-collection.edu.ru/

HepeMeHHI)IMI/I

Pemienue cucrem .

JIBYX JTHHEHHBIX https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
63 https://learningapps.org/https://www.geogebra.org/, http://

YpaBHEHUH ¢ ABYMs
TIePEMEHHBIMU

school-collection.edu.ru/



https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/

Ipumeps! penreHus
CHCTEM HEeTHMHEHHBIX

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?

64 N https://learningapps.org/https://www.geogebra.org/,http://
YPABHCHHHI € JIBYMA school-collection.edu.ru/
NepeMeHHbIMU
IIpumeps! pemenus .
CHCTEM HeNHHCHHBIX https://resh.gdu.ru, https://m.edsoo.ru/,https://uchi.ru/?
65 . https://learningapps.org/https://www.geogebra.org/,http://
YPABHCHHH C IByM3I school-collection.edu.ru/
HepeMeHHLIMH
I'padmueckas
HWHTEPIIPETAIUS
YpaBHEHUS C IBYMsI
66 MEPEMEHHBIMH U bubnunoreka L{OK https://m.edsoo.ru/7f43d6d6
CHCTEM JTUHEHHBIX
YpaBHEHHH C IBYMs
NepeMEeHHBIMU
I'paduueckas
MHTEpOpeTalus
YPaBHCHHUS C IByMs
67 MEPEMEHHBIMH U bubmuotexa LIOK https://m.edsoo.ru/7f43d6d6
CHCTEM JIMHCHHBIX
YpaBHEHUI ¢ AByMS
NIEPEMCHHbIMU
Pemienue TekCcTOBBIX https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
68 3aJ1a4 C IIOMOILLIO https://learningapps.org/https://www.geogebra.org/, http://
CUCTEM ypaBHEHUI school-collection.edu.ru/
Pelrenne TeKCTOBBIX https://resh.edu.ru,https://m.edsoo.ru/,https://uchi.ru/?
69 3a71a4 C ITOMOIIBIO https://learningapps.org/https://www.geogebra.org/, http://
CUCTEM ypaBHEHUI school-collection.edu.ru/
Pemenne TekcToBBIX https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
70 3a71a4 C MOMOIIIBIO https://learningapps.org/https://www.geogebra.org/,http://

CHCTEM ypaBHEHUI

school-collection.edu.ru/



https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/

YucnoBble

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?

71 HEPaBEHCTBA U UX https://learningapps.org/https://www.geogebra.org/, http://
CBOMCTBa school-collection.edu.ru/
Yucnosbie https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
72 HEPABEHCTBA U UX https://learningapps.org/https://www.geogebra.org/, http://
CBOWCTBa school-collection.edu.ru/
HepaseHcTso ¢ https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
73 . . https://learningapps.org/https://www.geogebra.org/,http://
OJIHOM TIepEeMEHHON -
school-collection.edu.ru/
JIluneiinbie
74 HepaBVeHCTBa ¢ . bubnunoreka L{OK https://m.edsoo.ru/7f42c692
OJHO IepeMeHHOM
W UX pelICHHE
JIunerinbie
HEpaBEHCTBA C
75 pas . Bubmuoreka [[OK https:/m.edso0.ru/7f42c840
OJJHOU HepeMeHHOI/I
M MX PCLICHHUEC
JIunetlinelie .
https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
HEpPaBEHCTBA C -
76 . . https://learningapps.org/https://www.geogebra.org/, http://
OJIHO TIepeMEeHHOM -
school-collection.edu.ru/
W UX pelIcHHe
CucTeMbl TUHEHHBIX
HEPaBEHCTB C OJTHOM
77 P col Bubmuoreka [[OK https:/m.edsoo.ru/7f42ch88
MepPEMEHHOH U uxX
peuenue
CucTeMbl TUHEHHBIX
HEPaBEHCTB C OJTHOM
78 p con BuGnorexa LIOK https:/m.edsoo.ru/7f42cd2c
nepeMeHHon " ux
peuenue
79 CucTeMbl TUHEHHBIX https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?

HEPABEHCTB C OJTHOM

https://learningapps.org/https://www.geogebra.org/, http://



https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/

TIepeMeHHON 1 UX
pelieHne

school-collection.edu.ru/

Hzobpaxenue
peleHus JIMHEHHOTO

80 HEPaBEHCTBA U UX bubmuotexa LIOK https://m.edsoo.ru/7f42c9e4

CHCTEM Ha YHCJIOBOMN

psMoit

W3obpaxeHue

peHICHUs JIMHEHHOTO
81 HEpPaBEHCTBA U UX bubmoreka L{OK https://m.edsoo.ru/7f42c9e4

CHCTEM Ha YHCIIOBOI

TpSIMOH

KonTponbhas

paboTa o TeMam https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
82 "HepaBeHcTBa. https://learningapps.org/https://www.geogebra.org/,http:/

Cucremsl school-collection.edu.ru/

ypaBHeHUH"
83 [NonsTie GyHKIMN bubmoreka LIOK https://m.edsoo.ru/7f433c12

Ob6nactb
84 OTPCACTIGHIA 1 Bubmuorexa LIOK https://m.edsoo.ru/7f433d84

MHOXECTBO

3HAaYEeHUH QYHKIUN

CrocoBb1 3a1aHmst https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
85 . https://learningapps.org/https://www.geogebra.org/, http://

bynxumii school-collection.edu.ru/

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
86 I'padux GyHKIHIH https://learningapps.org/https://www.geogebra.org/,http:/
school-collection.edu.ru/

CaoiicTBa (QyHKIMH, https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?

87 nX 0ToOpakeHue Ha https://learningapps.org/https://www.geogebra.org/, http://

rpaduxe

school-collection.edu.ru/
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Yrenue u

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?

88 [IOCTPOECHUE https://learningapps.org/https://www.geogebra.org/,http:/
rpadukoB QyHKIMI school-collection.edu.ru/
ITpumeps rpaduxoB
(bp - 5 i rpag https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
89 Vi ' https://learningapps.org/https://www.geogebra.org/,http:/
OTPAKAIOTIHX :
school-collection.edu.ru/
peabHbIe TPOTIECCHI
DyHKINY,
OITUCHIBAIOIIIHEC
TPSAMYIO 1
90 00paTHyio bubnmnorexa L{OK https://m.edsoo.ru/7f434bbc
MIPOTIOPLHOHAIBHBIE
3aBUCHMOCTH, UX
rpaduku
https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
91 I'nunep6ona https://learningapps.org/https://www.geogebra.org/,http:/
school-collection.edu.ru/
https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/?
92 I'unep6ona https://learningapps.org/https://www.geogebra.org/,http:/
school-collection.edu.ru/
r
93 _pxiqu s y bubmmoreka LIOK https://m.edsoo.ru/7f4343e2
r
94 _pXEZ@HK ymicum y bubnuotexa LIOK https://m.edsoo.ru/7f434572
DyHKIMH Y =X?, Y =
X3y =YXy = [x);
g5 | IPadmieckoe BuGmiorexa LIOK hitps:/m.edsoo.ru/7f434d38
PEUICHUE YPAaBHECHUU
U CUCTEM
YpaBHEHUI
96 Hrorosas bubnunoreka [{OK https://m.edsoo.ru/7f434eb4



https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f434bbc
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://resh.edu.ruhttps//m.edsoo.ru/
https://learningapps.org/https://www.geogebra.org/
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4

KOHTPOJIbHAS
pabora/Beepoccuiic
Kasi IPOBEPOYHAs
paboTa

97

98

IToBTOpenue
OCHOBHBIX TTOHSTHH
U METOJIOB KYpCOB 7
u 8 KJ1accos,
00001cHNE 3HAaHU N/
Bcepoccuiickas
MPOBEPOYHAs
pabora
IToBTOpEHHE
OCHOBHBIX TTIOHSITHIA
U METOJZIOB KYpcoB 7
U 8 K1accos,
00001IeHIE 3HAHUIT

Bubnuoreka LJOK https://m.edsoo.ru/7f4371aa

bubmuoteka LIOK https://m.edsoo.ru/7f43736c

99

100

IToBTOpeHue
OCHOBHBIX TTOHSTHI
U METOJIOB KYpCOB 7
u 8 Ky1accos,
000011eHNE 3HAHUI
IToBTOpEHME
OCHOBHBIX ITIOHSTHIA
U METOJIOB KypcoB 7
U 8 Kj1accos,
000011IeHIE 3HAHUI

bubnunoreka L{OK https://m.edsoo.ru/7f437510

Bubnunoreka [{OK https://m.edsoo.ru/7f4376b4

101

IToBTOpeHue
OCHOBHBIX TTOHSTHI
U METOJIOB KYpCOB 7
u 8 KJ1accos,

Bubmuoreka L1OK https://m.edsoo.ru/7f436b88
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000011eHIE 3HAHU I

IToBTOpEHUE
OCHOBHBIX TTOHSTHI

102 | u MeTomOB KypcoB 7 1 Bubnuorexa IIOK https://m.edsoo.ru/7f437858
u 8 Kaccos,
000011eHNe 3HAaHUI
OBIIEE KOJIMYECTBO
YACOB IIO 102

ITIPOIT'PAMME



https://m.edsoo.ru/7f437858

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

* Matematuka. Anrebpa: 8-if kiacc: 6a30BbIil ypoBeHb: yueOHHK; 16-¢ n3nanue, nepepaboranHoe, 8 knace/ MakapbrdeB
10.H., Mungrok H.I'., Hemrkos K.W. u ap.; nox penakmmeit Tensxosckoro C.A., AknnonepHoe obmecTBo «M31aTeascTBo
«IIpocBemenune»

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

1) Anre6pa 7-9(6a30BbIif ypoBeHs) MeToauueckoe mocobue K npeamerHoi nmuann yuebuukos FO.H. Maxkaperaesa, H.I'.
Munaiok, K., Hemkos u3n. Mocksa'"[IpocBenienne”
2) Xoxos B. U. H0.H. Makapos, H.I.Muniok
Junaktuueckue Marepualsl mmo anredpe. 8 kinacc - M.: [IpocBeienne
3) ®enepasbHas pabouast mporpaMMa OCHOBHOTO 00IIEro 00pa3oBaHus 10 yueOHOMY npeaMeTy «MaremaTtrka»(6a30Bbiid
ypoBeHb) st 5-9 kit 061ieo6pazoBaTenbHbIX opranu3anuii, V3a @ Mocksa «IIpocBerenne»
HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

https://resh.edu.ru, https://m.edsoo.ru/,https://uchi.ru/? https://learningapps.org/
https://www.geogebra.org/,http://school-collection.edu.ru/
MarepranbHO TEXHHYECKOE 0OecTIedeHue:

-KOMIIBIOTEP

- MyJIbTUMUJAUAHOE YCTPOUCTBO

-IIPUHTCP, HATJISIAHBIC Ta6J'II/IL[LI, MOACIn



https://resh.edu.ru/
https://m.edsoo.ru/
https://learningapps.org/
https://www.geogebra.org/

