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IHHOACHUTEJIBHASA 3ATIMCKA

Auredpa.

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6GCH6“H/IBaeT HU3YUYCHHC APYTUX OUCHUILINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOT'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKHU3HH.
Pa3Butne y oOyuaromuxcs Hay4dHbIX [PEACTAaBICHUM O NPOUCXOXKAEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmui, crnocode OTpaKEHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B TNPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO0 MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU U B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS M KAa4eCTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBpEMEHHOM HHdpoBoM olmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0I0IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBAaTL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3sBUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yqa101111/1xcs1: OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aInIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OO0BEM CaMOCTOSITEILHOW JIESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O MpHUHIWIIA 06y’~IeHI/I$I.

B crpykrype mnporpammbl yueOHOro Kypca «AnreOpa» aias OCHOBHOTO OOILEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqUecKre JMHUHN: «Yucma u
BBIUUCIICHUS», «AJreOpandecKkue BBIPAKCHU», «YPaBHEHHS M HEPAaBEHCTBa», «DYyHKIUWY.
Kaxmas u3 3THX coAepiKaTeIbHO-METOJMUECKUX JIMHUN pa3BUBACTCS HA MPOTSHKCHUH TPEX JIET
M3yUYeHHsI Kypca, B3aUMOJACHCTBYS C IPYTHMMH €To JIMHUSAMH. B Xone n3yueHust yueOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMmy yueOHOTO Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHIKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHYECKOro OOpa30BaHUS H
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
si3pika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sBISIeTCS
€r0 MHTErPUPOBAHHBIN XapaKTep.

Conepxanne nuHHM «YHcna W BBIYUCICHUS» CIY)KUT OCHOBOM JUIsl JAJIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BHTHIO y OOYYAFONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OpPMUPOBAHHIO YMEHHSI TIOJIL30BAThCS AITOPUTMAMHU, & TAKXKE MPUOOPETCHHUIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJUMBIX Ui MOBCEIHEBHOW XW3HU. Pa3BUTHE TOHATHS O YHCIE HAa yPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMU U MPPALUOHATBHBIMUA YHCIIAMH,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YKMCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHUIO.

Conepkanue JBYX aireOpauyecKuxX JMHUH — «AnreOpandeckue BBIPRKCHUS» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4YecKoro armmapara, HeoOXOJUMOTO Ui pelIeHMs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEAMETOB U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHuUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCS  BOKPYT  pAallMOHAIBHBIX  BBIpaXKEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MOJeseH,
OTIMCaHUs TPOIIECCOB U SIBICHUH pealbHOro Mupa. B 3amaum oOydeHus anreOpe BXOST TaKKe
najbHeHIee pPa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJMMOro, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(GOPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHIA.



[IpeoOpazoBanre CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOPAXKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIENIOBAHUSI Pa3HOOOPA3HBIX INPOIIECCOB M SBJICHUN B Ipupojae u odmecTtse. M3ydenue
MaTepualia CIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOUIMXCS YMEHHS HCIIOJIBb30BaTh pa3iIMYHBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (DOpMHpOBAHHUE MIPEICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTUU [HBHIN3AIIUN
Y KYJIbTYPBI.

CormacHo y4yeOHOMY TuTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIM Kypc «Airebpay,
KOTOPBIH BKIIFOYAET CIIEAYIOIINE OCHOBHBIE PAa3leNlbl colepyKaHus: «Uuciaa W BBIYHACICHUS,
«AnredpanyecKkre BRIpOKEHU, «YPaBHEHUS U HEPABEHCTBAY, «DyHKITHI.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

AJITEBPA
7 KJIACC

Ymncna v BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXOJ OT OAHON (OpPMBI 3amucH Ipodel K
npyroi. IloHsATHE palMOHAIBLHOIO YKCIIa, 3alUCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKue IEHCTBHUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
MPaKTUKHU HA YaCTH, HA ApOOH.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeseM: ONpejesieHue, NpeoOpa3oBaHue BBIPAKEHUN Ha
OCHOBE OTIpe/ieNieHus], 3aich 00bIUX yncel. [IporeHTsl, 3anuch NPOLEHTOB B BUAE IPOOH U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33]a4d Ha MPOLIEHTHI, PEIIEHUE 3a/1ad U3 peabHOMI
MPaKTUKU.

[IpumeHeHne NpU3HAKOB JAETUMOCTH, Pa3JIoKEHNE HA MHOKUTENN HATYPaJbHBIX YHCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEepeMEHHOM. JlomycTuMBble 3Ha4YEeHMS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAaMU B BHUAE (OPMYIIBL
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXKEHUI, TOKJIECTBEHHO paBHbIE
BBIPAXKEHHUs, IIPaBUJIa MPeoOpa30BaHMsl CyMM M IPOM3BEACHUI, MpaBUila PacKpbITUs CKOOOK U
IPUBEICHUS MOJJOOHBIX ClIaraeMbIX.

CBOliCTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIIEM.

Opnowiensl U MHOrowieHsl. Crenenb MHOrouieHa. Cll0KeHHE, BBIYNTAHUE, YMHOKCHHE
MHOTOWIECHOB. DOpPMyIBl COKpAIIEHHOTO YMHOKEHUS: KBAaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOpEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCHIIBHOCTh
YpaBHEHUH.

JluHeitHOoe ypaBHEHHE C OJIHOM MEPEMEHHOM, YHMCIO KOpPHEH JMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33/1a4 C IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema IBYyX JMHEHHBIX
ypaBHEHUH ¢ JByMs NepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha mnpsMol. UucinoBble NPOMEXYTKU. PaccrosHue MexIy ABYyMs
TOYKaMH KOOPAUHATHOU MPSMOMU.

[IpsmoyronbpHast cucrtema koopauHat, ocu OX u Oy. Abcmucca M opauMHaTa TOYKHU Ha
KoopAMHATHOM muockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumun. I'padpuk Pyaknun. CpoiicTBa  (QyHKIMIA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkuuu y = |X|. ['paduyeckoe pelieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.



8 KJIACC

Yuciia ¥ BbIYMCICHUS

KBanparubiii kopeHb u3 umcna. Ilonsrue 00 wuppauvoHanbHOM uucie. JlecaTnyHbie
NpUOIIMKEHNS UPPAMOHATIBHBIX uncesl. CBOICTBA apupMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YHMCIOBBIX BBIPAXKEHUM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U eé€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpatHblil TpE€XusieH, pa3aoKeHUEe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpaudeckass apo6b. OcCHOBHOE CBOMCTBO anreOpanueckoi napoou. CroxeHue,
BBIYMTAHUE, YMHOKEHUE, JielieHue anreOpanueckux apoOei. PanuoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHUsI M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMi, cBoadmuXcsd K JHMHEMHBIM W KBaapaTHbIM. [Ipocreiimme npoGHO-
paloHaIbHbIe ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€pEeMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMSI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3374 alreOpanyecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoHMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢ynkuuu. OOnacTe onpeneneHus 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrnocoOb
3aaHus QyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHM, OTpaXKaroIX peaabHbIe MTPOLECCHI.

OYHKIMH, ONUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynkuun y = X%,y = X3,y = VX, y=|x|. [paduueckoe peruenue ypaBHEHUH U CUCTEM
YPaBHEHUM.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanmonanbHble 4Kcna, upparoHaIbHbIE YUCIIAa, KOHEYHbIEe U OECKOHEUYHBIC ECSTUUYHbBIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACUCTBUTEIbHBIC UMCIAa Kak OeCKOHEYHbIE
JIecSITUYHBIe  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JEACTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX YHCeN, apupMETHUECKHue NEHCTBUS C ACHCTBUTEIHHBIMU
YHCIIaMHU.

Pa3mepbl 0OBEKTOB OKPYXKAIOMIETO MHPA, ATUTEILHOCTH IMPOILIECCOB B OKPYXKAIOIIEM
MHpE.



[TpubnmxEénHoe 3HAYEHHWE BEIUYMHBI, TOYHOCTh NpHUOMIKeHHs. OKpyrieHue yucel.
IIpuknaka v OLIEHKA pPe3yabTaTOB BHIYMCIICHUM.

YpaBHeHusI 1 HEPaBEHCTBA

JInneiiHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Peuienue ypaBHEHMH, CBOJALIUMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHus ypaBHEHUH TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOYKUTEIIH.

Pemienne  apoOHO-palMOHANBHBIX  ypaBHEHHMM.  PermeHue  TEKCTOBBIX  3aja4
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHe C JIBYMsI MEPEMEHHBIMU U ero rpaduk. PemieHune cucreM IBYX JIMHEHHBIX
YpaBHEHUH € JByMsI NepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOpoi cTemneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 337124 anreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENMHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JMHEMHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHO#. KBanmparHeie HepaBeHcTBa. ['paduueckas mHTEpmperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkinus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEpPUIMHBI
mapaboJIbl, 0Cb CHMMETPHUH MTapadoJIbL.

I'padukn dyrkrmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiicta.

YucaoBbIe MOCTEI0BATEILHOCTH U POrPecCUH

[ToHsiTHE YMCIOBOU MOCIIENOBATEILHOCTU. 3a/IaHUE MOCIIEIOBATEIILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMysoi N-TO WIeHa.

Apugpmernueckass M reomerpudeckas — mporpeccuu.  @Popmynsl  N-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUYECKON MPOrPECCHii, CyMMBbI IIEPBBIX N YJIECHOB.

N300paxeHue 4ieHOB apU(PMETUYECKOM M I'€OMETPUUYECKOW IMPOrpeccuil TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIUANbHBIA pOCT. CII0KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSIIIEMY POCCHUHUCKOM MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJaHWMHA W peau3allid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKHUM TPUMEHEHHUEM JIOCTHIKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOTO 00pa30BaHMs HA MPOTSHKEHUH BCEH
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIMBUAYAJbHON TpaekTopuu oOpa3oBaHHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlel B JesITeIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHBIX IpeACTaBIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBeYecKON MAesTeNbHOCTH, ITaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM S3bIKOM MaTEMaTUKU U MaTEMAaTUYECKOU
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMATUYECKHE 3HAHMS B HWHTEPECAX CBOErO 3J0pOBbBS,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas akTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro 4yeloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpenabl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HX BO3MOXHBIX
MOCJICJICTBUH JUIsI OKPYKAIOLIEH Ccpefbl, 0CO3HAHUEM TI00aTBHOTO XapaKTepa KOJOTHYECKHX
mpo0IeM U MyTel X peuieHus;



8) ajanTanysa K H3MEHAIIMMCS YCJIOBHAM COLUAILHOM M IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEIACIEHHOCTH, IOBBILIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YUCJIE YMEHHE YUUTBCSA Yy APYTHX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU 3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DJOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIMPOBATH UJEH,
MOHATHS, TUIOTE3bl 00 00BEKTAaxX M SBIICHUSAX, B TOM UYHCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPUHHMATH CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JelcTBUSA

ba3oBble Jjoruyeckue a1eicTBUsA:

® BBISABIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MaTEMAaTHYECKHX OOBEKTOB,
MOHATHH, OTHOUICHHH MEXKIy MOHATHAMH, (DOPMYIHPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHHSI, KpUTEPUH TIPOBOJIUMOTO aHAIN3a;

® BOCIPHHHMATBH, (POPMYIUPOBATH W MPEOOPA3OBHIBATh CYKJCHHS: yYTBEPAUTCIHHBIC H
OTpHIIATEIIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
TAHHBIX, HAONIOJCHUSAX W YTBEPXKACHUSX, NpeIJarath KPUTEPHH Ui BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BHIBOJBI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3AKIIIOUCHUN 110 aHAJIOTUH;

e pa3duparh JIOKa3aTeNbCTBA MATEMAaTHYCCKUX  YTBEPXKICHHU (TMpsAMBIE H  OT
MPOTHBHOTO), MIPOBOTUTH CaMOCTOSITEIILHO HECIIOXKHBIE  JIOKA3aTelbCTBA
MaTeMaTU4eCKuX (PakToB, BBICTPaWBaTh apryMEHTALMIO, HPUBOJUTH TPUMEPHI U
KOHTPITPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BHIOMpATh CIOCOO pemieHus y4eOHOU 3amayn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
peleHusi, BEIOUpaTh HauOOJIee MOIXOAALINI ¢ YIETOM CaMOCTOSITEIIbHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBarebcKue AeiiCTBUS:

® UCMOJB30BaTh  BOMPOCHl  KAaK  HCCIICJAOBATCIILCKUH  MHCTPYMEHT  IO3HAHMSA,
dbopmynupoBathb BOTIPOCHI, buKcHpyromnme MPOTHBOPEUHE, npooiemy,
CaMOCTOSITENILHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CaMOCTOSTEIHHO COCTABJICHHOMY IUIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIOE HCCIEOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTY COOO0M;

® caMOCTOATeNIbHO (OpMynupoBaTh O0O0OOIIEHHMS ¥ BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4EHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISBJIATH HEIOCTaTOYHOCTh M M30BITOYHOCTh MH(OPMAIUH, JAHHBIX, HEOOXOIMMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3MYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH pElIaeMbIe 3a1auu
CXeMaMH, JuarpaMMamMu, HHOH rpadukoil u nx KOMOMHAIMAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIINH 110 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WITH
c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH U (OPMYITHPOBATH CYXKJICHUS B COOTBETCTBUHU C YCIOBHSIMH U TCIISIMH
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYKIEHHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOM TEMBI, IPOOIIEMEI,
pelnraeMo  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOWCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIHI, B KOPPEKTHOH Popme GpopMyTrpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh Pe3yIbTaThl PELICHUS 3aaud, SKCIIEPUMEHTa, UCCIEIOBaHMsI, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ Y4ETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHYEeCKUX 3a/1a4;

MIPUHUMATD 11eJIb COBMECTHOM JI€ATEIbHOCTH, IIIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHABI pabOT, OOTrOBapUBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpymmoBbeIX (opmax paboTel (00CykaeHus, OOMEH MHEHHUSIMH,
MO3IOBbI€ HITYPMbI M APYrHE€), BBHIIOJIHATH CBOK YacTh pabOThl U KOOPIAUHUPOBATH
CBOM JICUCTBUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHHBATh KaYECTBO CBOEro BKJIAJa B
0OLIMI1 MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHMBepcaJIbHbIe YUeOHbIe JelcTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, aJITOPUTM pEUIeHMs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CcIOCOO pelleHHuss ¢ Y4ETOM MMEIOLIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocooamMu CaMOIIPOBECPKU, CAMOKOHTPOJIA IMPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIBHOCTh Ha OCHOBC HOBLIX 06CTO}ITCJ'IBCTB, HaliIeHHBIX OI_I_II/I6OK,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTH ITIOCTABICHHOMN LIEJIN U YCIOBHAM,
OOBSICHATh MPUYUHBI JOCTHKCHHUS WIM HEIOCTIKEHHS LEIH, HAXOAUTh OUIMOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xoHimy oOydeHus B 7 KJjacce oOydaroliMiicss IOJYYUT CIIEAYIOLIME IPEIMETHBIE
pe3yIbTaThI:

Ymncna v BbIYMCICHUS

BbImonHATh, couyeTras YCTHbIE M NHCBMEHHBbIE NpPUEMBI, apu]MeTHdecKkue ICUCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YHCIIOBBIX BBIPKEHHM, MPUMEHSTHh pazHOOOpa3HbIE CHOCOObI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEpKAIIMX OOBIKHOBEHHbIE U
JECSITUYHBIE TPOOH.

[lepexonuTh OT oAHOM (hopMBI 3amucu uucen K Apyroi (mpeoOpa3oBHIBATH JNECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUMBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yucia.

BbINONHATE NPUKKUIKY U OLIEHKY pe3ysibTaTa BBIYMCIEHUH, OLIEHKY 3HAUEHUN YUCIOBBIX
BbIpa)KEeHUH. BBINMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEIIMHU.

[IpuMeHATh NPU3HAKHU JETUMOCTH, Pa3/I0KEHUE Ha MHOKUTENIN HATypaJIbHBIX YUCE]I.

Pemate npakTHKO-OPHEHTUPOBAHHbBIE 33/a4M, CBA3aHHbIE C OTHOIICHHWEM BEIMYMH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, MHTEPIIPETUPOBATh PE3yIbTAThl PELICHUS 3a7a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX OOBEKTOB.

Anredpanyeckue BbIpasKeHU s

Hcnonp3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATh €€ B IIpoliecce
OCBOEHM y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUYCHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1IEJI0r0 BbIPAKEHUS] B MHOTOUWIEH IPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOWIeHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3oKEHHE MHOTOWIEHOB Ha MHOMKUTENIM C IOMOIIBIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIUPOBKHU claraeMblX, IpUMeHeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYIEHOB Ui pELIEHHs pa3iMuyHbIX 33734 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOMN TPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATYpaJbHBIMM MOKa3aTeIsIMH Ul peoOpa3oBaHUs
BBIPaXKCHUI.

YpaBHeHHS U HEPABEHCTBA

Pemarp nnHElHbIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHss MpaBuia Mepexona OT
UCXOJHOTO ypaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepeMEHHBIMU, MOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHHS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, WHTEPHPETUPOBAaTH B COOTBETCTBUU C KOHTEKCTOM 3aJayd IOJyYEHHBIN
pe3ybTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPJMHATHOM MJIOCKOCTHM TOYKU MO 3aJaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKUNN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM pabOTHI.

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

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHUSA

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE
KOPHH, MCII0JIb3Ys IIPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OPa30BaHUs BbIPAKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENT € MOMOUIbIO JAECATHYHBIX Apo0eil u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXJECTBEHHbIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUM s pEUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM TPAKTUKH.

YpaBHeHHUS U HEPABEHCTBA

Pematp nuHelHbIE, KBaIPATHBIE YPABHEHUS U PALlMOHAIBHBIE YPABHEHHUS, CBOASALINECS K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUUecKuX TMpeiCcTaBleHU (ycTaHaBIMBAaTh, HUMEET JIM ypaBHEHHE WIH
crcTeMa YpaBHEHHH pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIpoYee).



[lepexoauTs OT cIOBEeCHOW (GOPMYIUPOBKH 3a7add K e€ aireOpandeckoid MOAeIH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHMiIl, HWHTEpIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 33Jauy NOJyYEHHBINH pe3ysbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 HLIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUHA

[lornmaTh ©  HCIOJB30BaTh (PYHKIHMOHAIBHBIE TMOHATHS W SI3BIK  (TEPMUHBI,
CHMBOJIMYECKHE 0003HAUEHUS), OINpPENeNATh 3HAaueHHWEe (QYHKIUHM IO 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOWCTBA PYHKIHMHU 10 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=kix, y =X, y=x3y =[x, y = VX, omHChIBaTh CBOICTBA YHCIOBOH (DYHKIHH MO €&
rpaduky.

K konmy oOydyenuss B 9 kiacce oOydarOIMICS TMOTYYUT CICAYIOMIUE TPEIMETHBIC
pe3yIbTaThl:

Yucaa v BbIYMCICHUS

CpaBHUBaTh U YIOPSAIO0UNBATH PAllMOHANIbHBIE U UpPAI[MOHATIbHbIE YHCTIA.

BoinonHaATe apudmeTrueckrie IeHCTBUS C pallMOHAIbHBIMU YHCIIAMH, COYETasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus CTeNeHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUNCIIATH 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENbHBIE YHUCIA, BBINOJIHATH MPHUKUAKY pE3yibTaTa BBIYMCICHHH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIUECS K HHUM,
npocTeiire JpoOHO-palliOHAIbHbBIE YPABHEHMS.

Pemare cuctemsl AByX JMHEMHBIX YpaBHEHHH C ABYMS NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHM, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3a7auM  anreOpandeckUM CIOCOOOM C IOMOIIBIO COCTaBJIECHUS
YPaBHEHMSI UJIM CUCTEMBI IBYX YPaBHEHHH € ABYMs IEPEMEHHBIMU.

[IpoBoauTh MpocTeiilne uccae0BaHus YpaBHEHUN U CHUCTEM ypaBHEHUH, B TOM YHCIIE C
IpUMEHEHHEM TIpadUuecKux MpeaCcTaBlIeHUil (ycTaHaBIMBAaTh, MUMEET JHM YpaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, €Clii UMEET, TO CKOJIBKO, U IIPOUee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA, M300pa)xaTb peIICHUE
HEPaBEHCTB Ha YHUCJIOBOM MPSMOM, 3alIMCHIBATh PEIIEHUE C IOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIJIIOYAIOIINE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIOBOM HPSAMOI,
3alHUCHIBATh PELIEHUE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPHU PELIEHUH Pa3IMYHbIX 3a]ad.

DyHKUUH

Pacrnio3HaBath yHKIIMHM H3y4eHHBIX BUJIOB. [IoKka3bIBaTh CXeMaTHUYECKU PACHIOJIOKEHHE Ha

KOOPIUHATHOM MIOCKOCTH rpadukoB GyHkiwmid Buma: Y = kX, y = kx + b, y = k/x,y = ax? + bx +
c,Ly=x,y= VX, y = |X|, B 3aBuCHUMOCTH OT 3HaueHH KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXEMAaTHYECKU TPapUKH KBAJPATHUHBIX (DYHKIIHIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacno3naBare  kBagpatnyHyro (yHKOHI0O 10  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peaTbHON )KU3HU, PU3UKH, TEOMETPUH.

YucJ10BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIBHOCTSIMH, B TOM UYHCIIE 33a9d
U3 peasIbHOM JKMU3HHM (C MCTIOIb30BAHUEM KAIBKYISATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC . AVITEBPA.

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna u BeUUCieHUs. ParnonanbpHbIe 25 1 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN I HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/HHATSL H rPAHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

8 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ucina u BeraucieHus. KaaparHpie KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [{OK
nokasareyiemMm https://m.edsoo.ru/7f417af8
3 AnreOpanveckre BHIPaKEHUS. 5 1 bubmuorexa [JOK
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpanveckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1
Aunrebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBanpaTHbie bubmuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 h Epgﬁ:ﬁiﬁiilru [7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmorexa LIOK
YHICHIH. https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHiLHH. HHCI0BbIC pyHicLiLH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 1
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME



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

KoanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bu6moreka [IOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 httos://m.eds0o.ru/7£419d08
bu6mmoreka [IOK
5 O 16 1
YHIHAH https://m.edsoo.ru/7f419d08
bub OK
6 YuciioBble HOCIIEA0BATEIBHOCTH 15 1 hgp:j;:;iﬁ;ilru 17§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Anrebpa, 7 knacc/ Makaperues 10.H., Munatox H.I'., Hemikos K.W. u npyrue,
AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»
* Anre6pa, 7 xiacc/ Maxkapsrues FO.H., Munatok H.I'., Hemikos K.W. u npyrue; nox

penaxuuei TensikoBckoro C.A., Akinoneproe oomiectBo «M3aarensctBo «IIpocBemnienues

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://resh.edu.ru/ poccuiickast 3MEKTPOHHAS KOJIA

http://school-collection.edu.ru/collection/matematika/ — maTepuaisl o MaTeMaTHuKe B
Enunoit  kosutekiuu iudpoBbIX 00pa3oBaTENbHBIX PECYPCOB

https://lesson.academy-content.myschool.edu.ru/02.2/07

https://m.edso00.ru/7f419d08 LLOC MOA LLKONA



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

