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MNOACHUTEJIBbHAS 3AIINCKA

Anrebpa dABIse€TCSs OJHHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBAET U3YUYEHUE JPYTUX JUCLUILINH, KAK €CTECTBEHHO-
HAyyHOro, TaK M TyMaHUTAPHOTO LMUKIOB, €€ OCBOECHHE HEOOXOAUMO s
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butne y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBJIEHUI U MPOLECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIHUPOBAHMS B HAYYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTaluyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydenue anreOppl oOecreyMBacT pa3BUTHE YMEHMs HaOIIO/aTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarOIIMXCS: OHM HCIHOJB3YIOT JCIyKTUBHBIE U
MHAYKTUBHBIE PACCYXJIEHUS, 0000LIEHNE U KOHKPETU3AlHI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIbHOM ~ JICATEIBHOCTH  OOYYaroIMXCs, II03TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIINIA 00YyIEHHS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01m1ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSLDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYSI C
IpyrMMH €ro JHHUAMH. B Xoje wu3yueHuss y4yeOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemMaTuueckoro sspika. CopepxaTelbHOM U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIH30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHUsS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTHYECKOro amnmapara, HEOOXOIMMOIo ISl pelIeHHs 3ajjad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4yeOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIIBHBIX BBIpAXXKEHUI. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JJISI TIOCTPOCHUSI MaTeMaTHYECKUX MOJIeJIeH, OIMMCAHMUS MPOLECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOyueHust aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUSA, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuid. [Ipeodpa3zoBaHne CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHMs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
oOy4aroluMHUCs 3HaHUM 0 (QYHKIUSAX KAaK Ba)KHEHIIEW MaTeMaTHYecKON MoJenu
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUI B IPUPOJIE
u odmectBe. M3ydueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
IPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna ¥ BBIYUCIEHUA», «ANredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIINM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).

COAEPXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, IEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroil. IloHsTwe palMoOHaIBLHOTO 4HCJA, 3aluCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JeHUCTBUA €
pauMOHAIIBHBIMU 4YWCIaMu. Pemenue 3ajad U3 peasbHOW NMPAaKTHKW HA 4YacTH, Ha
JpoOH.



Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIMpeielieHne, NpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUs], 3aIUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 3a7aul Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIEe OpsiMas ©W  oOparHas
IIPONIOPLIUOHAIBHOCTH.

AnredOpandeckue BbIPAKEHUS

IIepemeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKECHUS C IIepeMeHHOM. [lomycTuMblie
3HAYCHU NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEJIMUMHAMU B BUJIE
bopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXKEHHUS, MpaBWiIa MpeoOpa3oBaHUs CyMM U
IIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEJICHUS MOAOOHBIX CIaracMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHounensl 1 MHOrousneHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXE€HHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApar pasHocTu. Popmyina pa3HOCTH KBaAparoB. Pasioxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, IpaBWja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEUHBIX ypaBHEHH. COCTaBIE€HHE YpaBHEHHUI MO
YCIJIOBHIO 3a7a4yu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHHE C BYMs IIEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPABHEHHM C JBYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CIOCcOOOM TMOACTaHOBKHU. IIpumepbl peleHuss TEKCTOBBIX 3a/ady C I[OMOIIbIO
CUCTEM YPaBHECHMI.

DyHKUIMHA

Koopaunara Touku Ha npssMou. YnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOYKHU Ha KOOpJAMHATHOM miockocTh. [IpumMepsl rpadukoB, 3ajaHHBIX (HOpMyTIaMU.
Urenne rpadukoB peabHbIX 3aBUcuMocTel. [lonarue ¢ynkuuu. [padux
¢bynkuuu. CoiicTBa pyHkuuil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmyeckoe perreHne JTUHEHHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHECHUM.



8 KUIIACC

Yuciaa v BIYMCICHUA

KBagpatubeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHUCJICHUAM. J|€HCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1enbIM TTOKazaTeneM U e€ cBoricTBa. CTaHaapTHAS 3alKCh YKCIA.

AsiredOpanyecKue BbIPpaKeHUs

KBagpaTHblil  TpEXwieH, pas3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHHE, JEJICHHE aireOpandeckux ApoOeH.
PanonanbHbIe BRIpAKEHUS U UX MPpeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPaTHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['paduueckas uaTEprnpeTanys ypaBHEHUN C IBYMs EPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OIHOWM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonsitue Qynkmuu. OOnacTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
¢bynkuun. CnocoOsl 3a1aHus PYHKIUH.

I'padpux ¢ynkuun. YUrenune coiicTB ¢yHKuMu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKLIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOLECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKmun Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciia ¥ BBIYUCTICHUSA

PanmonanpHbie unciia, UPPAMOHAIBHBIC YUCIIA, KOHEYHBIE M O0€CKOHEYHBIC
JeCATUYHbBIC APOOH. MHOXKECTBO JNEUCTBUTEIBHBIX YUCEN, IeUCTBUTEIbHBIC YHCIIa
KaKk OECKOHEUHbIE IeCATUYHBIC IpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEUCTBUTENIBHBIX YUCET U KOOPANHATHOM MTPSAMOM.



CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEUCTBUTEIILHBIMU YHCIIAMH.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKPYXaroIeM MHUpE.

[TpubnmxEéHHOE 3HAUECHUE BEIMYMHBI, TOYHOCTH NpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCIICHU M.

YpaBHeHMS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIICHEHN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHuE ¢ ABYyMs NEpEeMEHHbIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHH C IBYMS IIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHH,
OJJHO M3 KOTOpbIX JIMHEIlHOe, a Jpyroe — BTopoW creneHu. ['padpuyeckas
UHTEpIIpETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKUIMHA

KBaaparuunas ¢ynkuus, e€ rpaduk u cBoicta. [lapabona, KoopauHATHI
BEPIINHBI 11apaboJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux
CBONCTBA.

YucsioBbIe MOCIEI0BATEILHOCTH U MPOrPeccum

[IoHsiTHE YMCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHME I10CJIEN0BATEIBHOCTH
peKyppeHTHO# dhopmMyoi u Gopmysoi N-ro YieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyibsl N-ro djieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHre YiI€HOB apu(pMETUYECKOM M TEOMETPUYECKOH Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CIoHbIE NIPOLIECHTBHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOSHHUS IIPOTpaMMbl  Y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTUKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
mpaB, TMPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBJICHUMU, MPOUEAYP TPakJIaHCKOTO 00IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaXHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B CSATEILHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUU IMPAKTUYECKUX 3a]ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM ISl YCTENMIHON MpodeccruoHaTbHOM
NESATETLHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYAIBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAIBHOMY W ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHUM, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAllMEd B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAYYHBIX
MpECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKH Kak cQepbl YelIoBeuUeCKOMn
JESITEIbHOCTH, 3TANOB €€ pa3BUTHUS M 3HAYUMOCTH JJIsl Pa3BUTHUS LIUBUIIM3ALINM,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a >KU3HU  (30pOBOEC  IHUTAHME,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHas Qu3ndecKas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHNE MaTEeMaTUYEeCKUX 3HAHWM IS PEIICHUs 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelICHHUS;

8) ajanranus K U3MEHAIIMMCH YCJOBHAM COLMAJBHON U NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jijornueckue AeMcTBUA:

e BBIABJISATh M XapAKTEPU30BATh CYIICCTBEHHbBIC NMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpEeNeNICHUs]  MOHSTUH, YCTaHABIWBATh CYIIECTBEHHBIA  MPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJAMMOTO aHAJIN3a;

e BOCHPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
yTBEPIAUTEIbHbIC W OTpHUIIATENIbHBIC, €IUHUYHBIC, YAaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIE T0Ka3aTelIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPrYMEHTAILMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOASIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKHA WHCTPYMEHT ITO3HAHMSI,
dbopmynapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOXKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIAEAOBAaHWE 1O  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOUHOCTh WH(OpPMAINMH, JAHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOWpATh, aAHAIM3UPOBATh, CHUCTEMATH3UPOBATh WU WHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALMK TIO KPUTEPHUSM, MPEITI0KECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUYKY 3pPEHMsI B YCTHBIX U NHCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHMS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIYYEHHbIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHHUSIMH JIPYyTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IMuyue U CXOJCTBO IO3HIIMMA, B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEJOBaHMsI,  IPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYAIbHOM paOOThl NpPH pPEIIEHWHM YYEOHBIX MaTEeMaTHYECKUX
3ajady;

IIPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpeneisiTb BUAbBI pPadOT, JOroBapUBaThCS,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyHNIOBBIX (opmax paboTsl (0OCyXaeHHs, O0OMEeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPJAMHUPOBATH CBOU JACHCTBUSA C IPYTUMU YICHAMH KOMaH/bI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PELIECHUs 3a/ayu (WU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIIEHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpOJIS IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHUBATh COOTBETCTBUE pPE3yJibTaTa AESITEIbHOCTU MOCTABICHHOM €U
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS eI,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbBTATHI

K xonny oOyueHuss B 7 kJacce OOYyYarOIIMIICS TMOJMYYUT CIIECIYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yuciia 1 BBIYUCICHUSA

BrimonHATh, coueras YCTHbICE U NMHUChbMEHHBIC MPUEMBI, apu(DMETHUECKHE
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaMHU.

HaxonuTh 3HAYCHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTh OT 0fHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHMBATH M YHOPSA0UYMBATH pAllMOHAIBHBIC YUCIIA.

OKpyIJIsTh YuCaa.

BBINOMHATS TPUKUIKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HaUYCHUM
YUCJIOBBIX BBIpQKCHHUU. BBITONHATE ACHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpumeHSIT,  OpU3HAKM  JEJIUMOCTH,  Pa3j0oKEHHWE HAa  MHOXUTEIH
HaTypaJIbHBIX YHUCEII.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 33JaYM, CBS3aHHBIE C OTHOLIEHUEM
BEJIMUMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHM, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyt0 TEPMUHOJIOTHIO M CUMBOJIMKY, MPUMEHSTh
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurarna.

Haxonuth 3HadeHUs: OyKBEHHBIX BBIPAKCHWM TPHU 3aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MPUBEICHUEM TTOJAOOHBIX CIaraéMbIX, PAaCKphITHEM CKOOOK.

BrINMONMHATE yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.



OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHUTENs, TPYNIUPOBKU — CIaraéMsiXx,
IpUMEHEHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUS.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYIEHOB JUIsl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoaa OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YHUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPHU PEIIEHUN JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

Pematp cuctembl 1ByX JIMHEHMHBIX YPaBHEHUH € IByMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJaud, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DyHKUIMHA

N300pakaTh Ha KOOPJUHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (YHKIMHA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUS W aHalU3a WHOOpMauy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oy4aromuiics TMOMYYUT CIETYIONTHE
IIPEIMETHBIE PE3YJIbTATHI:



Yucaa v BBIYMCICHUSA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
Yucel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTy moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHHU, HCIONB3Yys MPH HEOOXOAWMOCTH KaJbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AnredOpanvecKkue BbIPAKEHUS

[IpuMeHATh TOHATHE CTENEHH C IEJbIM [0Ka3aTeleM, BBINOIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALUX CTENEHH C LIETbIM MOKa3aTesIeM.

BBINIONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUJIEH HA MHOKUTEIU.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPaBHEHUU PEIICHHS, €CIIM UMEET, TO CKOJIbKO, W
npoyee).

[lepexoauTh OT crmoBecHOW (GOPMYITUPOBKH 3amadul K €€ anreOpandeckoit
MOJENN C IIOMOLIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMBl YpPaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MMOJYyYEHHBII pe3ysbTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JIi CPaBHEHHUSA, OLICHKH,
pellaTh JIMHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKIUU

[loHruMaTh ¥ HUCTOJB30BaTh (PYHKIIMOHAJIbHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONPENENsITh 3HaueHHE (YHKIMH MO 3HAYEHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:



y = kix, y = x4y =Xy = ||, y = VX, oImncbIBaTh CBOWCTBA YHCIIOBON
dbyHkIuu 1o e€ rpaduxy.

K koniy oOyueHus B 9 kjacce oOydaroumuiics MOMYYUT CIEIYIOUTUE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

CpaBHHBaTh M YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPAMOHAIIBHBIE YHCIIA.

Bemonusate apudmernyeckue ACHCTBUS C pPalMOHAIBHBIMH UYHCIAMH,
coueras YCTHbIE W HHUCbMEHHbIE MPUEMBI, BBIIOJHATH BBIYUCIECHHUS C
UppalMOHATBHBIMU YU CIIAMHU.

Haxonuth 3HaueHHs] CTENEHEeW ¢ 1edbIMU TIOKa3aTelsiMU U KOpHEH,
BBIYHCIIATH 3HAUEHUS YUCIOBBIX BHIPAKCHHI.

OKpyrasiTe JEHCTBUTENBHBIE YHCIIA, BBIIOJHIATh HPUKUIKY pPE3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPABEHCTBA

PemaTe nuHEHbIE W KBaJApaTHbIE YPaBHEHHUS, YPABHEHUS, CBOJSIIMECS K
HUM, NIPOCTENIINE TPOOHO-pAllMOHAIBHBIE YPABHEHMUS.

Pemiath cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemiath TeKCTOBbIE 3aJayu  alireOpaudeckuM Croco0oM ¢  TMOMOIIBIO
COCTABJICHHSI YPAaBHEHUS WU CUCTEMBI IByX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyuecKuX NpeICTaBIeHU (YCTaHABIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJbKO, U
npoyee).

Pemarp svHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pELICHNE HEPABEHCTB HAa YMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHE C MOMOIIBIO
CUMBOJIOB.

PemaTte  cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHUE CHCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3alIMChIBATh PEIEHUE C TOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MTPU PEILIEHNUN Pa3IUYHbIX 33a4.

DOyHKIUU

Pacno3naBath (QyHKIMM U3y4eHHBIX BHUIO0B. Illoka3piBaTh CXeMaTHYECKH
pacIoyioKeHUue Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = Kx, y
=kx+b y=kix,y=ax2 + bx + ¢, y=x3,y=1% Yy = |x|, B 3aBucuMoct ot
3HaYE€HUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U nM300pakarh CXeMaTHYECKU TpadUKH KBAJAPATUYHBIX (PYHKITUH,
OIMKCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.



Pacno3naBaTth kBagpaTHuHyo QYHKIUIO 10 (HopMyIe, MPUBOIUTE MTPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IIpU
pa3HbBIX Crloco0ax 3aJaHus.

BBINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHBI MOCIEIOBATEIbHOCTH TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
quClie 33/1a4U U3 peaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne

/ HaumeHoBaHue pa3iesioB U TeM
n/n

NPOrpaMmbl

KoanuecTBo 4acoB

Bcero

KoHuTtpoJsb
HbIE
padoThI

IIpakTuyec
KHe
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

BocnurareabHbIi
MOTEHNAJ YPOKA

Yucna 1 BEIUMCICHUS.
PanmonaneHBIC UnCla

25

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

- YCTaHOBJICHHE JOBEPHUTEIBHBIX
OTHOILICHUI MEXIY YIUTEIEM U €T0
Y4EHHKaMH, CIIOCOOCTBYIOLINX
MO3UTUBHOMY BOCHPHUATHIO
ydamuMucs Tpe0oBaHuiA 1 POCchO
YUYHTEIs, TPUBICYECHHIO HX
BHUMaHUS K 00CyXIaeMoil Ha
ypoke nH(popMaIy, akTHBU3aLIH
HX TI03HABATEIILHOM IS TEIbHOCTH;
- MoOyXICHHE IIKOJHHUKOB
cOOJIIOIaTh HA YPOKe
OOIIENpUHSTHIE HOPMBI TIOBEICHHUS,
TpaBuIa OOIIEHUS CO CTAPIIMMHU
(yuuTensmMu) U CBEpCTHUKAMH
(LIKONMBHUKAMM), TPHHIIHIIBL
y4eOHOW TUCIUIUINHBI 1
CaMOOpPraHU3aLUH;
-BKJIFOYEHHUE B YPOK HIPOBBIX
TPOIEeaypP, KOTOPBIE TIOMOTAIOT
oIIepKaTh MOTHBALIUIO IETEH K
TTONTYYCHUIO 3HAHUH, HATAKHUBAHUIO
TTO3UTHUBHBIX MEXIIMIHOCTHBIX
OTHOIIIEHUH B KJIacce, TOMOTal0T
YCTaHOBJICHHIO TOOPOIKENATEIbHOM
aTMocdepsl BO BpeMs ypoKa

AnrebGpanyeckue BbIpaKeHHs

27

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

- YCTaHOBJICHHE IOBEPUTEIBHBIX
OTHOLICHUH MEXly YUUTEIEM U €ro
Y4EHHKaMH, CHOCOOCTBYIOIINX
HO3UTHBHOMY BOCIPHSATHUIO
y4aummucs TpeOoBaHUi U POCO
YUHTENs!, IPUBJICYEHHUIO HX
BHHMMaHHMS K 00CyKIaeMoii Ha
ypoke uH}popMaIin, akTHBU3ALHN
UX M03HABATEIBHOM JICITEIEHOCTH;



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

4

YPaBHeHI/IH 1 HCPAaBCHCTBA

Koopaunats! u rpadguku. ®yHkimm

20

24

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bu6nuoreka [IOK
https://m.edsoo.ru/7f415b90

- HOOY’K/ICHHE IIKOJIBHUKOB
co0JIOIaTh Ha ypOKe
OOIIEeNPUHSATHIC HOPMBI ITOBE/ICHHS,
MIpaBHJIa OOMIEHHS CO CTAPIINMHU
(yuuTensmMn) U CBEpCTHUKAMH
(IIKOTPHUKAMH ), TIPHHIIUIIBL
y4eOHO# AUCIMILIMHEL 1
CaMOOpraHU3al1

- YCTaHOBJICHHE JOBEPHUTEIHHBIX
OTHOIICHUH MEXy YIUTEJIeM H €T
YYEHUKaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHSTHIO
ydamuMucs Tpe0oBaHuiA 1 TPOChO
YUHTEIs, TPUBICICHHIO UX
BHUMaHUS K 00CyXIacMoi Ha
ypoke nH}popMaIym, akTHBU3aLIH
HX TI03HABATEIILHOM IS TEILHOCTH;
- IPUBJICYCHNE BHUMAHHS
IIKOJIBHUKOB K IEHHOCTHOMY
acIIeKTy U3y4aeMbIX Ha yPOKax
SIBTICHHH, OpTaHNU3anus ux paboTsl
C MOJTy4JaeMoi Ha ypoKe COIMaIbHO
3HAYUMOW MH(pOpManuen —
HHHITUIPOBaHKE ee 00CYKACHNS,
BBICKA3bIBaHMs YYaIIIMHUCS CBOETO
MHEHHS 10 €€ TIOBOAY, BHIPAOOTKH
CBOETro K Hell OTHOLIEeHUs
-opranu3anys medcTa
MOTHBHPOBAHHBIX 1
SPYAMPOBAHHBIX YUAIIUXCS HAJl UX
HEYCIIeBAIOINMU
OJTHOKJIACCHUKAMH, JAIOIIET0
IIKOJIbHUKAM COLMATBHO 3HAYNMbIN
OIIBIT COTPYAHUYECTBA ¥ B3AUMHOMN
HOMOIIT

- YCTaHOBJICHHE JIOBEPUTENBHBIX
OTHOLICHUH MEXly YUUTEIEM U €ro
y4EHHKaMH, CHOCOOCTBYIOIINX
HO3UTHBHOMY BOCIPHSATHUIO
y4aummucs TpeOoBaHUi U POCO
YUIUTEINs, IPUBJICYCHUIO UX
BHHMMaHHMS K 00CyKIaeMoii Ha
ypoxke uH}popMaIn, akTHBU3ALHN
UX MO3HABATEIBHOM eITEIEHOCTH;
- UCIOJIb30BaHNE BOCITUTATEIbHBIX



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

BO3MOXXHOCTEW CONEpKaHUs
y4eGHOTO IIpeMeTa uepe3
JIEMOHCTPAINIO ETSIM IIPHMEPOB
OTBETCTBEHHOT'O, TPAXKJAHCKOTO
TTOBE/ICHNS, IPOSIBIICHUS
YeTOBEKOIIO0HS 1
0OpOCepaeYHOCTH, Yepe3 IoaA00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHMS, 337134 JUIs peLIeHHs,
TIPOOJIEMHBIX CUTYAITHH JUTs
00CyXJIeHHUs B KIlacce,

- HHUIMIPOBAHUE U MOJJIEPIKKa
HCCIIE0BATEIbCKON IEITEIBHOCTH
IIKOJIbHUKOB B PaMKax peali3aliy
VMU HHAUBHIYATbHBIX U
TPYIIIOBBIX UCCIETOBATENBCKIX
MIPOEKTOB, YTO AACT IIKOIbHUKAM
BO3MO>KHOCTH IIPHOOPECTH HABBIK
CaMOCTOSITEJIFHOTO PEIICHUS
TEOPETHIECKOH IPOOIEeMBI, HABBIK
TeHepUPOBaHUs U ohopMIIeHHS
COOCTBEHHBIX UJIeH, HAaBBIK
YBaXXUTEIBHOTO OTHOIIEHUS K
qy>KUM HJIeIM, 0pOpMIIEHHBIM B
paboTax Opyrux uccienoBaTenei,
HaBBIK ITyOJIMIHOTO BBICTYIUICHUS
nepen ayauTopueii,
apryMEHTHPOBAHUS U OTCTAUBAHUS
CBOEH TOUKU 3peHHs

[ToBTOopenue u 06o0IIEHNE

bu6nunorexa LIOK
https://m.edsoo.ru/7f415b90

- YCTAQHOBJICHUE JIOBEPUTENBHBIX
OTHOLICHUH MEXy YUHTEIEM U ero
YYEHUKaMH, CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHSTHIO
y4anmmucs TpeOoBaHHUi U IPOCO
YUYHTEs, TPUBICYECHHIO UX
BHHMMaHHMS K 00CyKIaeMoii Ha
ypoke uH}popMaIin, akTHBU3ALHN
UX MO3HABATEIBHOM eITEILHOCTH;
-IPUMEHEHHE Ha ypOKe
MHTEPaKTUBHBIX ()OpPM pabOThI
YYALIMXCS: HHTEIUICKTYaIbHBIX HTP,
CTUMYJIUPYIOIIHX [TO3HABATEIbHYIO
MOTHBAIIUIO IIKOJILHUKOB;
JIMCKYCCHii, KOTOPBIE JAl0T
yYaIIIMCs BO3SMOXHOCTh
PHOOPECTH OIBIT BECHUS



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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 0 0

8 KUIACC

KoanuyecTBO 4acoB

Ne HaumeHoBaHuUe pa3/ieioB U

Kourpoubnbie IIpakTHyeckue
n/n TeM MPOrpamMMbl Beero

padoThI padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

KOHCTPYKTHBHOT'O JIHAJIOTa;
IPYNIIOBOH paboTHI WK paboTHI B
napax, KOTOpbIE y4aT IIKOJIEHUKOB
KOMaHJHOH padote n
B3aUMOJICHCTBUIO C IPYTHMH
JeTbMHU

BocnurareJnLHBI
NMOTEHI[HAJI YPOKA

Yycira ¥ BEIYUCIICHHUS. 15 9
KBagparnsie kopHU

Yucia U BEIYUCIIEHUS.
CrerneHn ¢ LETBIM 7
OKa3aTejIeEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [{OK
https://m.edsoo.ru/7f417af8

- YCTaHOBJICHUE
JIOBEPHUTEIBHBIX OTHOIICHUH
MEXIy yIUTEIIEM U €T0
YYEHUKaMH, CIIOCOOCTBYIOIIIX
TTO3UTHBHOMY BOCHPHSITHIO
y4aummucs TpedoBaHuil 1
NpoCckO yuuTeNsi, HPUBICYESHHIO
MX BHUMaHHS K 00CYKIaeMOi
Ha ypoke HH(pOpMaIuH,
AKTUBH3AIIH HX
MI03HABATEIBHOH JEeATETbHOCTH;
- MO0y K/IeHNE MIKOJIBHUKOB
cOOJIIOIaTh HA YPOKe
OOIIENPHUHSTBIE HOPMBI
HOBEJICHUSI, TIPaBUJIa OOILEHUS
CO CTapIIMMH (YUUTEISIMH) U
CBEPCTHUKAMH (LIKOJIbHUKAMH),
TIPUHIUITE y9eOHOI
JUCIHTUTIHBI T
CaMOOpTaHM3AINY;

- YCTaHOBJIEHUE
JOBEPUTEIBHBIX OTHOIICHHH
MEXKAY YUUTCIIEM U €TO
y4€HHUKaMu, CHOCO6CTByIOIIII/IX
TTO3UTUBHOMY BOCIIpHUATUIO



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

Anrebpanueckue
BeIpakeHMs. KBagpaTHbIi )
TPEXUIIEH

Anrebpanueckue
BbIpaKeHUs. Anredpanyeckas 15
IpoOb

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

y4yaImuMucs TpeGoBaHIN 1
MIPOCHO YUUTEINs, IPUBIICUCHUIO
WX BHUMaHUS K 00CYyXIaeMoi
Ha ypoke nHdopmarmy,
AKTUBH3ALIH HX
MI03HABATEIBbHON JIEATEIbHOCTH;
- HOOY’K/ICHHE IIIKOJIbHUKOB
cOOJIIOIaTh HA YPOKe
0O0ImIenpUHSTHIE HOPMBI
TIOBE/ICHUS], TIpaBuIIa OOIICHUS
CO cTapIIuMH (YUUTEISIMA) U
CBEpPCTHHKaMU (IIKOJIbHUKAMH),
TIPUHLUITE Y9eOHO
JHUCLHATUTIHBI 1
CaMOOpraHU3alH1

- YCTaHOBJICHUE
JIOBEPHUTEIHHBIX OTHOIICHUH
MEX/y YIUTEIIEM H €T0
YYEHUKaMH, CIIOCOOCTBYIOIIIX
MIO3UTHBHOMY BOCHPHSTHIO
y4JaImuMucs TpeOoBaHIN 1
MIPOCKO YUUTENs, IPUBICUECHUIO
WX BHUMaHUs K 00CYyXIaeMoi
Ha ypoke nHdopmarmy,
AKTUBH3ALIH X
MO3HABATENBHOM JAESTENbHOCTH;
- IPUBJICYCHNE BHUMAHHS
IIKOJIFHUKOB K IEHHOCTHOMY
aCIIeKTy U3y9aeMbIX Ha yPOKax
SIBJICHHH, OPTaHU3aIIs UX
paboTEHI ¢ IoTydaeMoii Ha ypoke
COLIMATIbHO 3HAYUMOMN
uHbopmarmen —
MHUIMUPOBAHHUE €€
00CyXIeHUs, BBICKA3bIBaHHS
YUAIMMICS] CBOETO MHEHHS T10
ee TI0BOAY, BEIPAOOTKH CBOETO K
Hel OTHOILIEHUS

- YCTaHOBIICHUE
JIOBEPHUTENBHBIX OTHOILEHUH
MEXJIY YYUTEJIEM U €T0
YYEHUKaMH, CIIOCOOCTBYIOIIIX
MO3UTUBHOMY BOCIIPUATHIO
yJarmmucs TpedoBaHuil n
HPOCHO YUHTEIs, IPUBICUCHHUIO



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

HX BHUMaHHA K 00CyXIaeMoi
Ha ypoke nHdopmarmy,
AKTHUBH3ALIH MX
MT03HABATEIBHOH JeATeIbHOCTH;
- NCTIOIb30BaHHE
BOCITHTAaTENbHBIX
BO3MOXXHOCTEW CONEpKaHUS
y4eOHOro IpeMeTa uepes
JEMOHCTPAIINIO ETIM
MIPUMEPOB OTBETCTBEHHOTO,
TPakIaHCKOTO ITOBE/ICHNS,
TIPOSIBIICHHS YSIIOBEKOIIOOUS 1
J00pOCepIeYHOCTH, Yepes
1oJ00p COOTBETCTBYIOIIMX
TEKCTOB JUISl YTCHHUS, 33724 IS
peleHns, TpOOIEeMHBIX
CHUTyanui AJst 00CyXKISHUS B
KJacce

YpaBHEHHUs 1 HEPABEHCTBA.
KBanparHble ypaBHEHUS

ypaBHCHI/ISI 1 HECpPABCHCTBA.

15

13

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6nmoreka [JOK

- YCTaHOBIICHUE
JIOBEPHUTEIBHBIX OTHOIICHUH
MEXy yIUTEIIEM U €T0
YYEHUKaMH, CIIOCOOCTBYIOIINX
TTO3UTHBHOMY BOCHPHSTHIO
yJanuMmucs TpedoBaHui 1
NpoCckO yuuTeNsi, HPUBICYESHHIO
UX BHUMaHHS K 00CYKIaeMoi
Ha ypoke HH(pOpMaIuH,
AKTUBH3AIIH X
TIO03HABATEIBHOH JEeATETbHOCTH;
-IPIMEHEHUE Ha yPOKe
HWHTEPAKTUBHBIX ()OPM PabOTHI
YYALIUXCS: HHTEIUIEKTYaIbHBIX
UTpP, CTUMYJIUPYIOIINX
M03HABATENbHYI0 MOTHBALIHIO
IIKOJIbHUKOB; TUCKYCCHH,
KOTOpPBIE JAIOT yJAIIUMCS
BO3MO>KHOCTh IIpHOOpecTn
OIIBIT BE/ICHUS
KOHCTPYKTHBHOTO JHAJIOTa;
IPYNIIOBOH paboTHI WK PabOTHI
B Iapax, KOTOpbIE y4aT
MIKOJILHUKOB KOMaHHOM
paboTe 1 B3aUMOACHCTBHUIO C
JPYTUMH IeTEMH

- YCTaHOBJIEHUE



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

CucreMsl ypaBHEHUH

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

JOBEPHUTEIBHBIX OTHOILIECHUH
MEXTy YIUTEIIEM H €T0
YYEHUKaMH, CIIOCOOCTBYIOIIIX
TTO3UTHBHOMY BOCHPHSTHIO
yJanMucs TpedoBaHui 1
MIPOCHO YUUTENs, MPUBICUEHHUIO
HX BHUMaHHSA K 00CyXIaeMoi
Ha ypoke HHpOpMaImy,
aKTUBH3ALUH X
MT03HABATEIBHOH JeATeIbHOCTH;
-BKJIFOYEHHUE B YPOK UTPOBEIX
Iponexyp, KOTOphIE TOMOTa0T
TOJIJIep>KaTh MOTUBALHIO JIeTeH
K TOJIYYEHUIO 3HAHUIH,
HaJIaXXMBAHUIO TO3UTHBHBIX
MEJIMYHOCTHBIX OTHOLICHHH B
KJIacce, IOMOTaloT
YCTaHOBJICHHIO
JOOpoKeNIaTeNIbHOH aTMocdeps!
BO BpeMsl ypoKa

YpaBHEHHS 1 HEPABEHCTBA.
HepasencrBa

12

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

- YCTQHOBJICHHUE
JIOBEPUTEIIBHBIX OTHOLICHHUIT
MEX/Ty YIUTEIIEM H €T0
YYEHUKaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHSTHIO
y4anmmucs tTpedoBaHui 1
NpoCck0 yuuTelsi, HPUBICUESHHIO
UX BHUMaHHS K 00CyX1aeMoii
Ha YpoKe WHPOpMAaIHH,
AKTUBHU3ALMN UX
M03HABATEILHOM JIESTEeIbHOCTH;
-opranuzanus medcrsa
MOTHBUPOBAHHBIX
SPYAMPOBAHHBIX YYaIIUXCs HaJl
UX HEYCIeBaIOMINMU
O/THOKJIACCHUKaMH, JAIOLIET0
LIKOJIHUKAM COL[HAIIBHO
3HAYHUMBIH OITBIT
COTPYJHHYECTBA U B3aUMHOM
TOMOIINA

®yHkuuu. OCHOBHBIE
HOHSATHUSA

bu6nmoreka [JOK
https://m.edsoo.ru/7f417af8

- YCTaHOBJICHUE
JOBEPUTEIIBHBIX OTHOIIICHHUI
MEXKAY YUUTCIIEM U €TO
y4€HHUKaMu, CHOCO6CTByIOHII/IX
MMO3UTUBHOMY BOCHPUATHUIO



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

y4yaImuMucs TpeGoBaHIN 1
MIPOCHO YUUTEINs, IPUBIICUCHUIO
WX BHUMaHUS K 00CYyXIaeMoi
Ha ypoke nHdopmarmy,
AKTUBH3ALIH HX
M03HABATETbHOH JEATETbHOCTH;
-MHULHUUPOBAHHE U TOLAEPKKA
HCCIIEI0BATENILCKON
JeATeTIbHOCTU IIKOJIBHUKOB B
paMKax peann3anuy MU
HHIIMBHYaTbHBIX M TPYIIOBBIX
HCCIIE0BATEIBCKUX TPOESKTOB,
YTO JaCT IIKOJbHUKAM
BO3MO>KHOCTh IIpHOOpecTn
HaBBIK CAMOCTOSITEILHOTO
pelIeHus: TEOpeTUYeCKOn
po0OIEeMBI, HABBIK
TeHEpHPOBAHUS U 0hopMICHHS
COOCTBEHHBIX UJIeH, HAaBBIK
YBaXUTEIBHOTO OTHOIICHUS K
Yy)KUM HIeIM, 0pOpMICHHBIM B
paboTax Apyrux
HCCIIeI0BaTeIeH, HaBBIK
ITyOIMIHOTO BBICTYIUICHHS
nepes ayaAuTopueH,
apryMEHTHPOBAHUS U
OTCTaMBaHMS CBOEH TOUKH
3peHus;

- MOOYK/IeHNE MIKOJIBHUKOB
co0JII0IaTh Ha yPOKe
00MIenpUHSTEIE HOPMBI
TIOBE/ICHUS], TIPaBUIIa OOIICHUS
CO CTapIINMH (YYUTEISIMH) U
CBEpCTHUKAMH (IIKOJIBHUKAMH),
NPUHIHIB Y4eOHOH
JUCLATUTUHBI 1

CaMOOPraHU3aIMN
bu6mmoreka [IOK - YCTAaHOBJICHHC .
] JIOBEPHUTENBHBIX OTHONIEHUH
https://m.edsoo.ru/7f417af8- .,y vaurenem u ero
(DyHKIII/II/I. Yuciiosbie YCTaHOBJICHUEC y4EeHHKaMH, CIOCOOCTBYOIINX

byHKIUA

JOBEPUTCIIBHBIX OTHOILIEHUH
MEXKY YYUTEIIEM U €TO
YUCHUKAMH,
CIOCOOCTBYIOIINX

MO3UTHBHOMY BOCTIPHSTHIO
y4aummucs tTpedoBaHuil n
POCHO yUUTEs], IPUBICUCHUIO
UX BHUMaHHS K 00CyK1aeMoi
Ha ypoke nHpopMaIum,



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

10 [ToBTOpEeHME M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

9 KJIACC

Ne HaumenoBaHue pa3aeioB
n/n U TeM IPOrpaMmbl

6 1
102 9 0
KoaungecTBo uacoB
K 11
Beero OHTPOJIbHBbIE pPaKkTHYeCcKHue
padoThl padoThl

MMO3UTHBHOMY BOCTIPUSTHIO
y4anuMucs TpeOoBaHMA U
MPOCKO yUHTEIS,
MIPUBJICUCHUIO X BHUMAHHUS
K 00CyXI1TaeMOli Ha YPOKe
nH(pOpMAITHH, aKTUBH3AITIH
X ITO3HABATCILHOM
TEeSITENHHOCTH;

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

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

aKTUBHU3ALMU UX
MT03HABATEIBHOH e TeIbHOCTH;
- OOy K/IeHNE MIKOJIBHUKOB
co0JIOIaTh Ha ypOKe
OOIIENPHUHSTHIC HOPMBI
TIOBEJICHHUS, TIPaBHJIA OOLICHHS
CO CTapLINMU (YYUTEISIMH) U
CBEPCTHUKAMH (IIKOJIHHUKAMH),
TIPUHIHIEL yIeOHOH
JMCLUILTHHBI 1
CaMOOpTaHN3aINH

- YCTaHOBJICHUE
JIOBEPHUTEIHHBIX OTHOIICHUH
MEXIY YYUTENIeM H ero
y4EHHKaMH, CHOCOOCTBYOIIUX
TIO3UTUBHOMY BOCIIPHSTHIO
y4YaImuMHucs TpeOOBaHIN 1
MIPOCHO YUUTEIsl, IPUBIICYCHUIO
WX BHUMaHUs K 00CYyKIaeMoi
Ha ypoke nHdopmarmy,
AKTUBH3ALIH X
MI03HABATEILHON JIEATEIbHOCTH;
-opranuzanys medcTa
MOTHBHPOBAHHBIX U
9PYAMPOBAHHBIX YYALIUXCS HAJl
UX HEYCIeBaIOINMU
OJTHOKJIACCHUKaMH, JAIOIIETO
IIKOJIbHUKAM COLUAIBHO
3HAYUMBIH OIBIT
COTPYAHHYECTBA ¥ B3aUMHOM
TTOMOLIA

BocnurareabHbIi
NOTEHINAJ YPOKA



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

Ywciia v BBIYUCIICHHS.
JleMicTBUTEIbHBIE YKCIIa

bu6nuoreka [JOK
https://m.edsoo.ru/7f419d08

- YCTAQHOBJICHUE
JIOBEPHUTEILHBIX OTHOIIECHUH
MEXly YIUTEIEeM U ero
YYSHUKaMH, CTIOCOOCTBYIOIINX
MIO3UTHBHOMY BOCHPHSATHIO
ydamumucs TpeOoBaHUHA U
pOChO YUUTENs, IPUBICUCHUIO
MX BHUMaHHUS K 00CyKI1aeMoi
Ha ypoke uH(OpMaIny,
aKTHUBU3ALHH HX
MI03HaBaTEIBHO e TeNEHOCTH;
- MOOY’K/IeHNE MIKOJILHUKOB
co0moaTh Ha ypoKe
OOIIEeTIPUHSTEIE HOPMBI
HOBEACHNUS, IPABHIIA OOLICHUS
CO CTapIIUMU (YYUTEISIMH) U
CBEPCTHUKAMH (IIKOJILHUKAMH),
MIPUHIHITE YIeOHOH
JCIUIUINHEL U
CaMOOpraHu3alHy,

YpaBHEHHs 1 HEPABEHCTBA.

YpaBHEHUS C OJTHOM
IIEPEMEHHOMN

14

bu6mmoteka [IOK
https://m.edsoo.ru/7f419d08

- YCTAQHOBJICHUE
JIOBEPUTEIILHBIX OTHOILICHHIT
MEXly YIUTEIEM U ero
YYEHUKaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHSTHIO
yUaIuMucs TpeOoBaHHiA U
MPOCHO YUUTEIsl, NPUBICYCHHUIO
WX BHIMaHHA K 00CyKIaeMoi
Ha ypoke nH(popMaImy,
AKTUBH3ALUH HX
MO3HABATEIFHON JICATENbHOCTH;
- MOOYK/IeHNE IIKOJILHUKOB
co0roIaTh Ha ypoKe
OOIIEeNPHUHSTEIE HOPMBI
TIOBEJICHUsI, TIpaBUIIa OOIICHUS
CO CTapIIUMU (YYUTEISIMHU) U
CBEpCTHUKaMH (IIKOJILHUKAMH),
HPHHIMUIBL Y4eOHO#
JMCLUIUINHBI 1
caMOOpraHM3alnH

ypaBHCHI/ISI 1 HCpPABCHCTBA.

CucreMsl ypaBHeHU

14

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

- YCTAHOBJICHUC
JAOBEPUTECIILHBIX OTHOIICHHI
MEXKAY YYUTECIIEM U €T0
Y4YCHUKaMU, CHOC06CTByIOHII/IX
NO3UTUBHOMY BOCHPHUATHUIO
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ydamumucs TpeOoBaHUA U
MPOCHO YUUTEIISI, IPUBJICUCHUIO
WX BHUMaHHS K 00CYy)XIaeMon
Ha ypoke HH(popMaImy,
aKTHBH3AIUHU UX
MI03HABATEIbHON AEATENHHOCTH;
- IPUBJICYCHNUE BHUMAHUS
LIKOJBHUKOB K IICHHOCTHOMY
aCIeKTy M3y4aeMbIX Ha YpOKax
SIBIICHUH, OpraHU3anus HX
PpaboTHI ¢ MOTy4aeMOi Ha YpOoKe
COIMAJIBHO 3HAYNMOI
nHdopmarmei —
VHUIUUPOBAHUE €¢
00CYXIICHHS, BRICKa3bIBAHHS
YYaIIUMHECS CBOETO MHEHUS 110
ee MOBOAY, BEIPAOOTKH CBOETO K
HEeH OTHOLIEHUS

YpaBHEHMS U HEPABEHCTBA.
HepasencrBa

DyHKIMHU

16

16

bu6nuoreka [IOK
https://m.edsoo.ru/7f419d08

bu6nuoreka [IOK

- YCTaHOBJICHHE
JTOBEPHUTEIbHBIX OTHOILICHUI
MEXy YIUTEIEM U ero
Y4SHHUKaMH, CII0OCOOCTBYIOIINX
MMO3UTUBHOMY BOCIIPHSITHIO
yUaIuMucs TpeOoBaHHA U
MPOCHO YUUTEISI, IPUBJICUCHUIO
MX BHUMaHHS K 00CYyXIaeMoi
Ha ypoke HHhOopMaIuy,
AKTUBHU3ALHH UX
MO3HABATEBHOM e TeNbHOCTH,
- ACTIONIb30BAHHE
BOCIHTATEIIBHBIX BO3MOXHOCTEN
coZiep)KaHus y4eOHOTro
npeaMeTa 4epe3 1eMOHCTPAIHIO
JIETSIM TIPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBE/ICHUSI, TIPOSIBIICHUS
YEJI0BEKOIO0HS 1
0OPOCepICYHOCTH, Yepes
moA60p COOTBETCTBYIOMIMX
TEKCTOB JJI YT€HUS, 3a7a4 JJIs
petieHus, mpoGIeMHBIX
cUTyanuit st o0CyK1eHus B
Kyacce

- YCTaAHOBJICHUC
JAOBEPUTEIIbHBIX OTHOIIEHHI
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YucnoBbie
OCJIEI0BATEIILHOCTH

[ToBTOpeHnue, 060061IeHNE,

15

18
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bu6nuoreka [IOK

MEXIY YYUTENIEM U €ro
YYeHUKaMH, CTIOCOOCTBYIOIINX
MIO3UTHBHOMY BOCHPHSTHIO
yJanmMucs TpeOboBaHHi 1
MIPOCKO YIUTEIIs!, IPUBIICICHHUIO
UX BHUMaHHUS K 00CyKI1aeMon
Ha ypoke HH(OpMaIuy,
AKTUBH3ALMHK HX
M03HABATEJILHON JIeATENbHOCTH;
-IIPUMEHEHUE Ha ypOKe
HMHTEPaKTUBHBEIX (OpM paboTHI
YUaIIUXCsl: HHTEIUICKTYaIbHBIX
Urp, CTUMYJTUPYIOLINX
MI03HABATEIbHYI0 MOTHBALHIO
IIKOJIbHUKOB; AUCKYCCHiA,
KOTOPBIC AAIOT YYaIIUMCS
BO3MOXKHOCTb IIPHUOOPECTH OIBIT
BEJICHHSI KOHCTPYKTHBHOTO
JIiasora; TpynnoBoi paboThl
WM paboTHI B apax, KOTOPbIe
y4ar IIKOJIbHHKOB KOMaHTHOH
paboTe ¥ B3aNMOJICHCTBHIO C
JOPYTHUMH ACTBMU

- YCTAQHOBJICHUE
JIOBEPHUTEIILHBIX OTHOILICHUH
MEXly YUUTEJIEM U ero
YYEHUKaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHSATHIO
ydamumucs TpeOoBaHIA U
npoChO yUUTeNst, MPUBJICUCHHUIO
WX BHIMaHHA K 00CyKIaeMoi
Ha ypoke nHhopMaIuy,
AKTHBU3ALMH UX
M03HABAaTEJIBbHOI IeATEeNEHOCTH;
-BKJIIOUEHHUE B YPOK UTPOBBIX
HPOLEAYpP, KOTOPBIE HOMOTAIOT
HO/IIepKaTh MOTUBALIMIO ACTEH
K TOJTy4YCHHIO 3HaHHH,
HaJIQ)KMBAHHUIO TIO3UTHBHBIX
MEXJINYHOCTHBIX OTHOIIIEHHUI B
KJIacce, HOMOTAI0T
YCTaQHOBJICHHUIO
noOpoKenaTenbHOi aTMOChephI
BO BpeMsl ypoka

- YCTaHOBJICHUE
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cUCTeEMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

10

https://m.edso0.ru/7f419d08

JIOBEPHUTEIIbHBIX OTHOILICHUI
MEXIY YIUTEIEM U €T0
YYEHHKaMH, CIIOCOOCTBYFOIITHX
MMO3UTUBHOMY BOCTIPHSITHIO
ydamuMucs TpeOoBaHUA U
MPOCHO YUUTEIsl, IPUBICUCHHUIO
UX BHUMaHHs K 00CyKaaeMoit
Ha ypoke HuH(OpMaIny,
aKTUBHU3ALHH UX
MMO03HABATEIBHOM A TEITLHOCTH;
-opranmzanus medcrsa
MOTHBHUPOBAHHBIX H
3PYIUPOBAHHBIX yJIal[UXCS HAJl
MX HEYCIEBAIOIIUMHU
OTHOKJIACCHUKAMU, JAIOIIETO0
HIKOJIBHUKAM COLIUATIBHO
3HAYUMBINA OTIBIT
COTPYAHUYECTBA ¥ B3AaUMHOIT
TTOMOIITH;

-MHUIMUPOBAHUE U TIOJICPIKKA
HCCIIeTOBATEIBCKON
JIESITEIBHOCTH NIKOJIEHUKOB B
paMKax peanu3andd KMH
WHIUBUIYaTbHbBIX U TPYIIIOBBIX
HCCIIEI0BATENbCKIX MTPOEKTOB,
YTO JAACT IIKOJIbHUKAM
BO3MOXHOCTb TIPHOOPECTH
HaBBIK CAMOCTOSATEIILHOTO
PpeIIeHHsT TEOPETUICCKOM
MPOOJIEMBbI, HABBIK
reHepUPOBAHUS U 0(hOPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK
YBaXXHUTEIBHOTO OTHOIICHHUS K
9y)KHM HIesiM, 0()OPMIICHHBIM B
paboTax Apyrux
HCCIe0BaTeNei, HaBbIK
l'ly6.]'lPl'-lHOl"O BbICTyl’[J’leHHfl
nepez ayIuTopuei,
apryMEHTHPOBAHUS U
OTCTaUBAHHS CBOEH TOYKH
3peHust
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
» Anre6pa, 7 xkmacce/ Maxkapsrae FO.H., Munmiok H.I'., Hemxos K.U. u
npyrue; nox penakuuei TemskoBckoro C.A., AKIIMOHEPHOE OOLIECTBO
«3narensctBO «lIpocBemienue»

» Anrebpa, 8 xirace/ MakapsraeB FO.H., Munaiok H.I'., Hemxos K.U. u
npyrue; nox penakiueit TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3patenbctBoO «IIpocBenienue»

» AnreGpa, 9 knacc/ MakapsiueB FO.H., Munnatok H.I'., Hemkos K.U. u
npyrue; non penakiueit TenskoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«3parenbetBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

e Aurebpa. MeToandeckue peKoMeHIaIU. 7 Kace : yued. mocooue st
obmeo6pazosar. opranuzanuii / H. I'. Munmrok, U. C. HlneikoBa. — M. :
IIpocsemenne, 2017. — 176 c.

CamocTosiTenbHbIE U KOHTPOJBHBIE padOTHI IO anredpe: 7 Kiacc: K y4eOHUKY
1O. H. MakapsbrueBa u zp.; nox pea. C. A. TensikoBckoro "Anre0pa. 7 kiacc'.
®I'OC (x HoBomy yuebnuky)/lO. A. I'maszkos, M. . ['aBunamBumnm. - 2-e u3.,
nepepad. u nom. - M.: U3narensctBo "Ok3amen", 2015. - 190 c.

Anrebpa. Junaktrudeckue MaTepuaibl. 7 KjIacc: mocodue it yauTenen
oOpazoBarenbHbix opranuzanuii/ JI. M. 3sasuy, JI. B. Ky3uenosa, C. b.
CyBoposga. - 19-e uza. - M.: [IpocBemenue, 2014. - 159 c.

Anre6pa. Jlunaktuyeckue matepuaisl. 8 kiace/ B. WM. XKoxos, 0. H.
Makaperue, H. I'. Munniok. - 17-e uzg. - M.: IIpocsemenne, 2012. - 160 c.
Aunre6pa. Jlunaktuyeckue marepuaisl. 9 knace: /HO. H. Makapsiues, H. T
Munmiok, JI. b. Kpaiinesa. - 17-e uzn. - M.: [Ipocsemenne, 2012. - 96 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH

UHTEPHET

e buGnnoreka "Mos mkomna" (https://lib.myschool.edu.ru/)

o ®I'BHY "®enepanbHblii HHCTUTYT NEAATOTUYECKUX U3MEPEHHI"
(https:/fipi.ru)

o Pemry 'MA (https://sdamgia.ru)

o Yun.py (https://uchi.ru)

o Ypoku matematuku (http://urokimatematiki.ru)
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https://uchi.ru/
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 'azera "MaremaTtuka" uzgarensckoro goma "[lepBoe ceHTOps"
(http://mat.1september.ru/)
o MarepuaJsl 110 MaTeMaTuKe B EquHOM KOJIEKIMK UPPOBHIX

o0pa3oBaTeIbHBIX
pecypcoBhttp://school collection.edu.ru/collection/matematika/)

e 3aJJa4HUK JJI MOATOTOBKU K OJMMIIUAZaM MO MaTeMaTUKE
(http://tasks.ceemat.ru/)

o 3aHMMAaTeIbHAS MaTeMaTHKa IKOJbHUKAM (OJTUMITHABI, UTPHI, KOHKYPCHI
o marematuke) (http://www.math_on_line.com)

o «Buneoypoxm» (http://interneturok.ru)
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