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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHON XU3HU. Pa3BuTHe y o0yuarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aaNTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCsA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKPETU3aIMio, abCcTparupoBaHue u
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» uisi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «AnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOUMBIX JIJISi TIOBCETHEBHOU
KU3HU. Pa3BUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeIHEMY 0011eMy 00pa30BaHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJISI TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeJIeH, OIMHUCAHMUsS MPOLECCOB U
SBJIEHUN peadbHOro Mupa. B 3agaum oOydeHus anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUS, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crnocoOCTBYET Pa3BUTHIO Yy OOydYaroIMXcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO0] OT OAHOW (POPMBI 3aIHUCH
npobeit k gpyroil. IloHaTHe palMOHAaIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMYA YHMCIaMu. Pellienue 3agad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypallbHbIM I[IOKa3aTEJeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHHUII HA OCHOBE ONPENENEeHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJIE NMPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpuMeHeHNE TPU3HAKOB  JACIMMOCTH, PA3JIOKEHUE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IlepemeHHBIE, YNCITIOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXKly BEIMUMHAMU B BHJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAJIBHBIM I1OKA3aTEIIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrOwIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUS, NpaBuja MpeoOpa3oBaHUS YypaBHEHHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7ja4uu. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHU.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PelieHue cucrem ypaBHEHUU
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl perieHusi TEeKCTOBBIX 3aJad € MOMOIIBIO
CHUCTEM ypaBHEHHM.



DOyHKIUU

Koopaunara Touku Ha npssMoi. Uucnossle npoMexXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbX 3aBucumoctedl. llonstue ¢dynkuuu. ['paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = [x|. I'padudeckoe perieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaapatHbeiii kopeHb U3 uwucia. [loHsTHE 00 HMppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST HppalMOHAIbHBIX yucen. CBolcTBa apupMeETHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AJuiredOpanyecKue BbIPpaKeHUA

KBagpaTHbiii  TpE€XuieH, pas3loKEHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEIIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [EJIEHHE alreOpandeckux ApoOeH.
PannonanbHble BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHeHHs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIIpeTalsl ypaBHEHUNU C ABYMS MEPEMEHHBIMU U CHUCTEM
JVMHEUMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpumMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIUU

[Tonsitue @ynkuuu. OOnacTh oOMpeAeseHus W MHOXECTBO 3HAYCHHI
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk dynkuuu. Utenwe cBorcTB (GyHKIuU 1o e€ rpaduky. I[lpumeps
rpadukoB QyHKINIA, OTPAXKAIOIINX peaTbHbBIE MPOIIECCHI.



@DyHKIIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. OyHKIHK y = X2, Y = X°, y = VX, y=|x|. ['padudeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yucaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHATIbHBIC YHMCIIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, IeUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHON MPSMOM.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCeN, apuMeTHYecKue JEeHUCTBUA C
JNEWCTBUTEILHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIUYMCICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUMN, CBOMSIINXCS K KBagpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMmepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoi cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNlepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIUU

KBaaparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapaboma, KoOpaAuHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUHU MMAPAOOJIBI.

I'paduku Gyrkmmit: y =kx, y =kx + b, y=k/x, y = X, y = Vx, y = |x| u ux
CBOWCTBA.



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

[TonsiTHe 4YMCIIOBOM IOCIENOBAaTENBHOCTH. 3aJaHUE I10CIEN0BATEIbHOCTH
PEKyppeHTHOH opMyIoi u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMmerpuueckas nporpeccuu. @opmyinbsl N-ro ujaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS IpPOrpaMMbl y4eOHOro Kypca «Airedopa»
XapaKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSBJIEHUEM HMHTEpPECAa K MPOLIJIOMY M HACTOSIIIEMY POCCHUUCKOW MATEMATHKH,
LIECHHOCTHBIM OTHOILICHUEM K JOCTHKCHUSAM POCCUHMCKHX MATEMATUKOB U POCCUUCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO 3TUX JOCTHKCHHN B JPYTHMX HayKax W
MIPUKIIAJIHBIX chepax;

2) rpasKIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00SI3aHHOCTEN IpakIaHMHA U PeaIM3alliK €ro Mmpas,
MPEJCTAaBICHHEM O MaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBJICHUM, MPOLIETYP TPAXKIaHCKOTO 00IIecTBa (HapuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJICHHIO ATHYCCKHX IpoOJieM, CBSI3aHHBIX C MPAKTUYCCKUM
MPUMEHCHUEM JOCTWKCHUW HAYKH, OCO3HAHUEM BAXKHOCTH MOPAJIbHO-3TUYECKUX
MIPUHIIUIIOB B AEATEIBHOCTU YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOW Ha AaKTHBHOE Yy4YacTUE€ B PCEIICHUM TMPAKTUYECKHUX  3aj]a4
MAaTEMATUYECKOM  HANPaBICHHOCTH, OCO3HAHUEM  BAXKHOCTM  MATEMaTHYECKOIO
oOpa3oBaHMsI Ha TMPOTSHDKEHUM BCEW JKM3HM JUJI yCHEUWHOW mpodeccruoHambHOM
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM W
ITOCTPOCHUEM HWHIWBHUAYATbHOW TPacKTOPHUHU OOpa30BaHUS M JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEHH;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKnX OOBEKTOB, 3a/lay, PEIICHUN, PACCYKICHUW, YMEHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSI:

OpUEHTAIlMEd B  JEATCIBHOCTH HAa COBPEMEHHYID CHUCTEMY  HAYy4YHBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKA, MPHUPOILI U
oOmecTBa, TOHMMAaHHEM MAaTeMAaTHYEeCKOM HayKh Kak cdepbl 4YeT0BEYECKOM
JNEATEIbHOCTH, JTAllOB €€ Ppa3BUTUA M 3HAYUMOCTU JUIA PA3BUTHS LHUBUJIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMATHKM M MAaTeMaTUYECKOW KYJIbTYpPOMl KaK CpeICTBOM
MO3HAHUS MHpa, OBJIAJICHUEM NPOCTEHUIIMMH HABBIKAMH  HCCJIEIOBATEIbCKON
NEATEIbHOCTH;
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6) ¢usnueckoe BocnMTaHWE, (OPMUPOBAHME KYJIbTYPbl 310POBbS H
3MOLMOHAJIBLHOIO 0JIArONOJIyYusi:

TOTOBHOCTBIO IPUMEHATh MaTEMATUUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBB,
BEJCHMs 370pOBOro o0Opa3a XHU3HU (340pOBOE NUTAHME, COATTAHCUPOBAHHBIM PEXUM
3aHATUA M OTHAbIXa, peryisipHas (u3nyecKkas AaKTUBHOCTH), CPOPMUPOBAHHOCTHIO
HaBbIKa peQIIeKCHH, MPU3HAHUEM CBOETO IIpaBa Ha OUIMOKY M TaKOTo K€ MpaBa APYroro
4eJI0BEKa;

7) 3ko/10TMYECKOE BOCIIMTAHME:

OpUEHTallMeld Ha NMPUMEHEHUE MATEMaTUYECKUX 3HAHUU JId pelieHus 3a1ad B
00JIaCTU COXPaHHOCTHU OKPYKAIOIIEH Cpelbl, MJIAHUPOBAHMS MOCTYNKOB U OIEHKUA UX
BO3MOJKHBIX TMOCJIEACTBUI [JI1 OKpY’Kalolled Cpeabl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX IMpoOJIeM U IyTel X pelieHus;

8) ajmanTamms K M3MEHSIOIMMCH YCIOBHUSM COLMAJIBHOW M NPHPOAHOH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOINPEAECIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPAKTUYECKYIO JEITEIBHOCTh, B TOM YHUCJIE yYMEHHUE
YUUTBCS Y JPYTUX JIO/IeH, NpuoOpeTaTb B COBMECTHOM JEATENIbHOCTH HOBBIE 3HAHMUS,
HAaBBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4YHUCIE (POPMYIUPOBATH
UJIeH, MOHATHS, TUNIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHCJIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOMMI KOHTPMEpP, KOPPEKTHUPOBATH IMPUHUMAEMBbIE
pemieHuss W JeWCTBUS, (GOPMYIMpPOBATH M OLIGHUBAaTh PUCKU M TOCIEICTBUSA,
(hopMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTeJbHBbIC YHUBEPCATIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBIBIIATh W XapaKTEPHU30BaTh CYIICCTBEHHBIC IPU3HAKA MaTEMaTHYECKHUX
O00OBEKTOB, TIOHATHM, OTHOIICHUH MEXKIy TOHIATHAMH, (OPMYIUPOBATH
onpeeICHUs TIOHSTHUH, yCTaHaBJINBAThH CYIIECTBCHHBIN MIPU3HAK
Kinaccu(pukanyyu, OCHOBAaHWS [T OOOOIIEHWS W CPaBHEHUS, KPUTEPHH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, dopMmynupoBaTh W TPeoOPa3OBHIBATH CYXICHHS:
yTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;
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BBISIBJIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
(akTax, JaHHBIX, HAOJIOJEHUAX U YTBEPKACHUAX, NMpEAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUI;

JeNaTh BBIBOJBI C HCIHOJB30BAHUEM 3aKOHOB JIOTUKM, JENYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI M0 aHAJIOTUH;

pa3OupaTh [10Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKACHUM (IpsAMbIE U OT
IPOTUBHOIO), IPOBOJUTH CAMOCTOSITENIBHO HECJOXKHBIE JI0Ka3aTelbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTPAUBATh APIYMEHTALINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BBIOMpPATh CHOCOO pelieHus Y4eOHOW 3adadd (CpaBHUBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUA, BbIOMpPAaTh HaumOoJiee NOAXOASIUA €  Yy4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarejLbCcKue 1eCTBUA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCJIEN0BATENbCKUII HMHCTPYMEHT TMO3HAHUS,
(GopMynHpoBaTh  BONPOCHI, (PUKCHUPYIOIIME MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABJIMBATh UCKOMOE U JIaHHOE, (hOPMHUPOBATh T'MIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

OPOBOJUTH IO  CaMOCTOSITEIbBHO  COCTaBJICHHOMY IUIAHY  HECIJIOKHBIH
AKCIIEPUMEHT, HEOOJIBILIOE HCCIAEAOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (hopMyIHpoBaTh O0OOOIIEHUS M BBIBOABI IO pPe3yjIbTaTaMm
OPOBEAEHHOIO HAOJIIOJIEHUS, HCCIIEJOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ nundpopmanueii:

BBISIBIIATh  HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMAIUW, JaHHBIX,
HEOOXOIUMBIX JIJISI PEIICHHMS 3a]1a4H,

BBIOWpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBaTh M  HHTEPIPETUPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMpATh (hopMy mpeAcTaBiIeHUS HHPOPMAIMKA U WLUTFOCTPUPOBATH PEIllaeMble
3aJlauyu CXeMaMHu, uarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMY,
OIICHWBATh HAASKHOCTH HWH(POpPMAIMM TI0  KPUTEPUSM, MPEIOKECHHBIM
YUUTEIEM WM CPOPMYITMPOBAHHBIM CaMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

BOCIIPUHUMATh ¥ (POPMYIHPOBATH CYKJICHUS B COOTBETCTBUHU C YCJIOBHSIMHU U
HEeIsIMU OOIIEHHUSI, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBAaTh MOSICHEHUS MO X0y PEILlECHUs 3a/lauH,
KOMMEHTHUPOBATh MOJyUYEHHbBIN pe3yJIbTaT;
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B XoJle OOCYXIEHHUsl 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOiemMbl, pelaeMor 3ajJadyu, BBICKA3bIBATh WUJCH, HAIIEJICHHbIE HA IOMUCK
PELIEHHUs, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMU IPYTUX YYaCTHUKOB
nauanora, 0OHapyKMBaTh pa3IMuMe U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU (opme
(GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

e TMPEACTABJIATH PE3YyJbTaThl PEIICHMS 33Ja4d, HKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS C y4€TOM 3ajad
pe3eHTAIlMU U OCOOEHHOCTEH ayAUTOPHUY;

e [IOHMMATh M MCHOJB30BATh IMPEUMYIIECTBA KOMAHAHOW W HWHAMBUAYaJbHOU
paboTHI NPHU pelIeHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1aY;

e IMPUHUMATH LEJIb COBMECTHON [EATEIbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHOI paboOThI, paclpenesTh BUIbl paboT, JOroBapuBaThCs, 00CYKIaTh
IpOLECC U Pe3ybTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOCH;

e y4YacTBOBaTh B IPYNNOBBIX (opMax paboThl (00CYXIE€HUS, OOMEH MHEHHIMH,
MO3TOBbI€ IITYPMbl W JIPyTU€), BBIIOJHATH CBOK 4YacTh paboOThl H
KOOPJIMHUPOBAaTh CBOM JEWCTBHS C JPYTMMHU YICHAaMHM KOMAHJbI, OLICHUBATH
KayecTBO  CBOEr0  BKJIaga B  OOHmMM  OPOAYKT 1O  KPUTEPUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIaH, AJITOPUTM PELICHUS 331a4M (MJIA €r0 4acTh),
BBIOMpATH CIOCOO peIIeHUs ¢ YYETOM HMMEIOIINXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTHUPOBATH BapHAHTHI PEHICHUM C
y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

e BJAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U pe3yjbTaTa
peLIeHUs] MaTEMaTUYECKOM 3aauH;

e TMpEABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MPU PEIICHUM 3a7auH,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE PE3yJbTAaTa JEATEIBHOCTH IOCTABICHHOW LEIU U

YCIIOBUSIM, OOBSACHATh NPUYMHBI JOCTHXKEHUS WIM HEJOCTHKEHUS IEINH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonity o0yuenust B 7 kjacce 00y4aroIIMICs MOJIYIUT CJICAYIOMINE MPEIMETHbBIC
pEe3yJIbTATHI:
Yucjaa v BRIYUCJICHUSA

11



Metoanyeckoe o0beqHEHNE yauTeneil Matematuku nHGopMaTuku | 2024-2025 yu. roa

BrImonHsTh, codeTas yCTHBIE U MUChbMEHHBIC PUEMBI, apU(METUIECKUE TCUCTBUS
C pallMOHAIbHBIMU YUCJIAMHU.

Haxonuth 3HaueHus1 YUCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HO00pa3HbIe CIIOCOObI
U NpU€Mbl BBIUUCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUMU, COJIEpKAIIUX OOBIKHOBEHHBIE
U JCCATUIHBIC APOOH.

[lepexonuth OT OAHOM (QOpPMBI 3amuMcH 4YHCEN K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCSITUIHYIO JPOOB).

CpaBHHBATh ¥ YIIOPSIIOYMBATH PALIMOHABHBIE YHCTA.

OKpyIJsITh Yncna.

BBINONHAT NPUKUAKY U OLEHKY pe3yJibTaTa BBIYMCICHHUW, OIEHKY 3HAaY€HUU
YUCJIOBBIX BBIPAXEHUW. BBIMONHATE AEUCTBHUS CO CTENEHAMU C HaTypaJlbHBIMU
MOKa3aTeIAMHU.

[IpuMeHATh NpU3HAKK JEIMMOCTH, Pa3jI0KEHHE HAa MHOMXUTEIH HATypalbHBIX
YHUCEel.

Pemats npakTUKO-OPUEHTUPOBAHHBIC 337a4H, CBA3aHHBIEC C OTHOLICHUEM BEJINYHUH,
MPONOPLIMOHAIBHOCTBIO ~ BEJIWYMH, MPOLUEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelnieHus 3a1a4 ¢ y4€TOM OrpaHUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBAEMbIX
00OBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp3oBath anreOpandeckylo TEPMUHOJIOTHIO U CHUMBOJIMKY, NMPUMEHATH €€ B
IpoLEecce OCBOCHUS y4eOHOro MaTepuaia.

Haxogute 3HaueHMsi OYKBEHHBIX BBIpOXKEHUW TIpU 3aJaHHBIX 3HAYCHMSIX
MEePEMEHHBIX.

BoInonHATs TpeoOpa3oBaHusl LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH NPHUBEACHUEM
MOI00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpINoMHAT YMHOKEHHE OJHOWICHA HA MHOTOWIEH MU MHOT'OYJIEHA HA MHOTOYJIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3ioKEHNE MHOTOYIECHOB HA MHOXKHUTEININ C ITOMOIIbIO BBIHECEHHUS
3a CKOOKM 0OIIero MHOXHUTENS, TPYNIUPOBKH CJaraemblx, MPUMEHEHHUS (HOpMyT
COKPAILIEHHOIO YMHOECHHS.

[IpumensaTy mpeoOpa3oBaHUS MHOTOWICHOB JUIsl PEIICHUS Pa3IMYHBIX 3a7a4d W3
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENEHEH C HATypajJbHBIMU IOKa3aTEIsIMU ISt
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemare nuHEWHBIE YypaBHEHHUS C OJHOW TNEPEMEHHOM, IIPUMEHSA MpaBuUia
nepexo/ia OT UCXOAHOTO YpaBHEHUs K PaBHOCWIBHOMY eMy. IIpoBepsiTh, SIBISIETCS JIH
YHUCJIO KOPHEM YPaBHEHHUS.

12
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[TpumensTh Tpaduyeckue METOIbl MPU PEIICHUH JTUHEHHBIX YpaBHEHUN U HUX
CUCTEM.

[TogOupaTh mpuMepbl Hap YUCEN, SABISIONIMXCA PEIICHUEM JIMHEWHOTO ypaBHEHUS
C ABYMSI IEPEMEHHBIMU.

CrtpouTh B KOOPAMHATHOM IIOCKOCTU TpaduK JUHEHMHOTO YpaBHEHHUS C JBYMs
MEPEMEHHBIMHU, MOJIb3YACh TPa(UKOM, TPUBOJUTH PUMEPHI PEIICHUS YPABHEHHS.

Pemare cucrtemsl ByX JMHEWHBIX YpPaBHEHHH C JIByMs NEPEMEHHBIMH, B TOM
qucie rpapuiecKu.

CocTaBisaTe U pemaTh JIUHEMHOE YPABHEHUE WIM CUCTEMY JIMHEWHBIX YPaBHEHUU
[0 YCJIOBHUIO 3a/1a4d, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d
ITOJTyYEHHBIA PE3yJIbTarT.

DOyHKUUHA

N300paxaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, WHTEPBaJbl, 3alUCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTrMeyaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM [0 33aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOUIbIO (DYHKIUN M3BECTHBIE 3aBUCUMOCTH MEXy BEJIUYMHAMMU:
CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJNYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii crmocod TMpeACTaBlIeHUs MW aHanu3a uH)opMaIuuy,
U3BJIEKaTh U MHTEPIPETUPOBATH MH(MOPMAIUIO U3 IPaQUKOB peaIbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K koH1y 00yueHus B 8 kiacce 00y4yarImMiics MONMYYUT CIAEAYIOIINE TPEIMETHbBIE
pEe3yNbTATHI:

Yucia v BIYUCICHUSA

Hcnonb30BaTh HavyalbHbBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YMCET
JUISL CpPaBHEHUS, OKPYIJEHUS M BBIYMCICHUN, HM300paxaTh JACHCTBUTEIbHBIE 4YMCIIA
TOYKaMH Ha KOOPAWHATHOM MPAMOM.

[IpumensaTh TOHATHE apU(PMETHUYECKOrO KBAJpPaTHOTO KOpPHSA, HAaXOJIUTh
KBaJIpaTHbIE KOPHHU, HCHOJb3ysl NpPU HEOOXOAUMOCTH KaJbKyJSATOpP, BBIMOIHSITH
npeoOpa3oBaHus BBIPAXKEHUH, COJEPXKAILIMX KBaJpaTHbIE KOPHU, WCIIOJb3Ysl CBOMCTBA
KOpHEW.

Hcnonp30Bath 3amucy OONBIINX U MaJbIX YHCEJ C MMOMOIIBIO IECATUUHBIX Ipo0eit
u creneHel yncina 10.

AJuireOpandecKkue BbIPaKeHUSA

[IpuMeHATh MOHATHE CTENEHHU C LIENBIM M0Ka3aTeeM, BBIIOJIHATh MPeoOpa3oBaHus
BBIPAXKEHUI, COAEPIKAIINX CTEIIEHU C LEIbIM MOKA3aTEIEM.
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BBINONHATE TOXAECTBEHHBIE MPEOOpPA30BAHMS PALMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACUCTBUHN HaJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumensaTy mpeoOpa3oBaHUs BBIPAKEHUHN [JIsl PEIICHUS Pa3IUYHBIX 3a7a4 W3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATbHON PAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pemlars nuHEHHBIE, KBaJpaTHbIE YPABHEHUS M PALMOHAIBHBIE YpPABHEHUS,
CBOJISILLIMECS K HUM, CHCTEMBI IByX YPABHEHHM C IByMsI IEPEMEHHBIMH.

[IpoBoauTh mpoOCTENIINE UCCIETOBAHUS YPAaBHEHUM M CHCTEM YPaBHEHHUH, B TOM
Yyyclie C NPUMEHEHHEM TrpaduyecKux MpeAcTaBiIeHUl (yCTaHaBlIMBaTb, HMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS], €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuth OT c10BECHOM (OPMYJIMPOBKH 3a7auu K €€ anredpanyecko Moaenu ¢
IIOMOIIBIO COCTABJICHUS YPABHEHUS WIIM CUCTEMBl YpPAaBHEHHM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [MOJTYYEHHBIN pe3ynbTar.

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB /JIi CPAaBHEHHUS, OLEHKH, peliaTh
JMHEWHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CHCTEMBbI, JaBaTh I'paUyecKylo
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUUH

[TonumaTe W UCHOJIB30BaTh (PYHKIMOHAIBHBIC TOHATUS U SI3bIK (TEPMUHBIL,
CUMBOJIMYECKHE O0O3HAYEHUs), ONPENeNsATh 3HAaueHWe (QYHKUUM 10 3HAYCHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJ1IeMEeHTapHBIX (YHKIIUA BUA:

y = k/x, y=x2,y=x3,y =|x|, y = VX, OIICBIBaTH CBOICTBA YHCIOBOH (YHKIUH T10
e€ rpaduxy.

K koHIy 00yueHus B 9 kjacce 00y4aromuics NOIYYUT CIIEIYIOIINE TPEeIMETHbIC
pE3yNbTATHI:

Yuciia ¥ BbIYUCTCHUS

CpaBHMBAaTh U YIIOPSA0YMBATH PAIMOHAJIBHBIE U UPPALlMOHAIbHbBIE YHCIIA.

BoinonuaTte apudmernueckue IEUCTBHS C PALMOHAIBHBIMU YWCIAMHU, cOYeTas
YCTHbIE M MUCHBMEHHBIE MPUEMBI, BBINOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMU
YU CJIAMHU.

Haxonuth 3HaueHus cTeneHed ¢ LEeNbIMU TOKAa3aTeNsIMU U KOpPHEW, BBIYUCISATH
3HAYEHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrJisiTh  I€MCTBUTENIbHBIE  YKCJA, BBINOJHATH MPUKUIKY  pe3ysibTaTa
BBIUKCIICHU, OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHMs U HEPABEHCTBA

Pewars nuHeliHbIE M KBaApATHBIE YPABHEHWS, YPAaBHEHMS, CBOMSIIMECA K HUM,
npocreiime ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

14



Metoanyeckoe o0beqHEHNE yauTeneil Matematuku nHGopMaTuku | 2024-2025 yu. roa

Pemats cucTeMsl ABYX JMHEHWHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OAHO YPaBHEHHUE HE SIBISCTCS JIMHEHHBIM.

Pemarb TekCTOBBIE 3a7jaun aNreOpanyecKuM CIOCOOOM € MOMOLIBIO COCTABIICHUS
YPaBHEHUS WM CUCTEMBI JBYX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBoauTh mpocCTENIINE UCCIECIOBAHNS YPAaBHEHUM U CHCTEM YPaBHEHUH, B TOM
qyclie ¢ TpPUMEHEHHEM TrpaduuecKuX mpeJcTaBieHui (ycTaHaBIUBaTh, MMEET JIH
YpaBHEHUE WIN CUCTEMA YPABHEHUM PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemartp nuHeliHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300paXKaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIUChIBATH PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.

Pemare crucrempl NMHENHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pa)KaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PELLICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3aa4.

DOYyHKIUU

PacnioznaBate  (yHKIMM U3y4eHHBIX BHJOB. [loka3piBaTh CXeMaTHYECKH

pacrooKeHue Ha KOOPIUHATHOM IUIOCKOCTH TpadukoB QyHkimid Buga: y = KX, y = kX
+by=kix,y=ax2 +bx+c,y=x3,y= VX, Y = [X|, B 3aBHCHMOCTH OT 3HAYCHHI
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouth u u300pakaTh CXEMATHYECKH TpapuKd KBAJAPATUUHBIX (PYHKIUH,
OTMCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBate kBaapatuuHyro (QyHKIUIO 10 ¢dopmysie, TPUBOAUTH MNPUMEPHI
KBaJI[paTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PUZUKU, TECOMETPUH.

Yucii0BbIe NOCIEA0BATEILHOCTH M IIPOTPEeCCHH

Pacnio3HaBaTh apuMeTHUECKYyI0 M TE€OMETPUUYECKYIO MPOTPECCHH TPHU Pa3HBIX
cnoco0ax 3aJaHusl.

BbINONHAT,  BBIYMCIEHUS C  HUCHOJNb30BaHWEM  (OpMya  n-ro  4ieHa
apu(pMETHIECKON ¥ TEOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4aeHbI MOCIEN0BATETLHOCTH TOYKAMH Ha KOOPIUHATHOM TUIOCKOCTH.

Pemate 3amauu, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEA0BATEILHOCTIMHU, B TOM YHCIE
3alayd M3 pealbHOM JKM3HU (C HCIOJB30BAHUEM KaJIbKyJIATOpa, UU(PPOBBIX
TEXHOJIOTUH).
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Metoanyeckoe 0ObeIMHEHUE YIUTENCH MaTeMaTHKN HH(PpOPMaTHKI

2024-2025 yu. ron

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pasjeiios u (uudposbie)
n/n TEM IPOrpamMMbI Bcero Korrpos e Tpaxrmyec o0pa3oBaTebHbIE
e padoThl KHe padoThI pecypes
q . bu6mmoreka [IOK
Pfcgg;aﬁzgggiim; 25 1 https://m.edsoo.ru
i . [7£415b90
bubmuorexa [JOK
Anrebpanticckie 27 1 https://m.edsoo.ru
BRIPasCHIA /7f415b90
VpaBHCHIS I bubmuorexa [JOK
praBeHCTBa 20 1 https://m.edsoo.ru
[7f415b90
bubmuorexa [JOK
Koopunarst u rpaduic. 24 1 https://m.edsoo.ru
Dy [7£415b90
MoBTODeHIE 1 bu6mmoreka [IOK
p 6 1 https://m.edsoo.ru
0bobmerue /7415090
OBHIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
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Metoanyeckoe 0ObeIMHEHUE YIUTENCH MaTeMaTHKN HH(PpOPMaTHKI

2024-2025 yu. ron

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoamnuecTBo yacoB
Hpakr
Ne HaumeHoBaHue pa3iesioB U TeM Konrpoan HYeCKH DuieKTpoHHbIE (LM (POBbIE)
n/n NPOrpaMMbI Bcero HbIE e o0pa3oBare/ibHbIE pecypchl
padoTHhI padot
bl
1 Yucna v BBIYUCTICHHUS. 15 bubmuoreka [JOK
KBagpartHbie KOpHH https://m.edsoo.ru/7f417af8
2 Yucna u Beruncienus. CTerneHnb 7 bubmuoreka [JOK
C LEJIBIM TTOKA3aTeNEM https://m.edsoo.ru/7f417af8
3 AnreOpandyecKue BoIpaKCHUS. 7 1 bubnnoreka [JOK
KBanparHbiii TpéxuwieH https://m.edsoo0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 17 1 bubnmoreka [JOK
Anrebpanueckast poob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 17 1 bubnnoreka [JOK
KBaznparHbie ypaBHEHHUS https://m.edsoo0.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubmmoreka [JOK
Cucrembl ypaBHEHUH https://m.edsoo.ru/7f417af8
v YpaBHEHUS U HEPABEHCTBA. 16 1 bubnunoreka [JOK
HepaBeHncrsa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKLUHH. OCHOBHEIC IOHATHS > https://m.edso0.ru/7f417af8
bubnuotexa [JOK
o PyrKumH. HHCT0BLIE QyHKIMH 12 https://m.edsi.ru/7f4l7af8
bu6mmoreka [JOK
10 Tosroperue u 0bobmenne 10 . https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 119 5 0
1O IMTPOI'PAMME
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Metoanyeckoe 0ObeIMHEHUE YIUTENCH MaTeMaTHKN HH(PpOPMaTHKI

2024-2025 yu. ron

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoamnuecTBo yacoB
Hpakr
Ne HaumeHoBaHue pa3iesioB U TeM Konrpoan HYeCKH DuieKTpoHHbIE (LM (POBbIE)
n/n NMPOrpamMMbl Bcero HbIE e o0pa3oBare/ibHbIE pecypchl
padoTHhI padot
bl
1 Yucna v BBIYUCTICHHUS. 9 bubmuoreka [JOK
JleiCTBUTENLHBIE YK CIIA https://m.edso0.ru/7f419d08
, | Jmemmmene [ B LOK
. https://m.edsoo0.ru/7f419d08
MepeMEHHOMN
3 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnmoreka [JOK
Cucrembl ypaBHEHUH https://m.edso0.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 21 1 bubnnoreka [JOK
HepasencrBa https://m.edso0.ru/7f419d08
bubmuoreka [JOK
S Dy 19 . https://m.edso0.ru/7f419d08
6 YucaoBsie 18 1 bu6mmoreka [JOK
ITOCIIEA0BATEIHHOCTH https://m.edso00.ru/7f419d08
7 [ToBTOpenue, o6o0IIEeHNE, 20 1 bu6mmoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 119 6 0
O MPOI'PAMME
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