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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KAK €CTeCTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreuMBaeT pa3BUTHE YMEHMsI HaOJIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYarolIMXCsA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieit JesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
auHuU: «Yucaa u BeIUUCICHUSN», « ANTeOpandecKkue BhIpAKEHUSY, «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIAUTCS JIOTUYECKH PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaruueckoro s3bika. ConaepxkaTenbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMU M UPPALUOHAIBHBIMH YHCIAMHU, (POPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y OOyYarOLIUXCs
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpAKEHUH. Anredpa JEMOHCTPUPYET 3HaUCHUE MAaTEMaTUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JMJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJAJECHUE HaBbIKAMHU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKIMSIX KaK BaKHEHMIIEW MaTeMaTHYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPbIM BKIIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: 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 Hezenio).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. ApudMeThuueckue JEeUCTBUS C
palMOHAIBHBIMYA YMCiIaMu. Pellienue 3agad u3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHrne, MpeoOpa3oBaHKe
BBIPKEHUII HA OCHOBE ONPENENEHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 3ajaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPAKEHUSA

[IepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuja MpeoOpa3oBaHUs CYMM H
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXXEHHMs: KBaJpar
CyMMBl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEWHOTO
YPAaBHEHMS, pEUICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEMEHHbIMU. PelieHue cucrem ypaBHEHHU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypaBHEHHM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YnuciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. [padux
¢bynkun. CoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dynkimm
y = |X|. I'padmueckoe pelleHne JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBOMCTBA apuMETHYECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1UenbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpanyeckre BhIpaKeHUSAJIredpandyeckue BbIpaKeHUs

KBagparHeiii  TpEXWIeH, pa3jIOKEHHE KBAJpPaTHOIO TPEXWIEHA Ha
MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod IpoOu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [€JIEHHE alreOpandeckux ApoOeH.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['paduyeckas uHTEpIIpeTalvsl YPABHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMs I€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPAaBHEHUU C IByMs IEPEMECHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHI
byukiuu. CiocoOsl 3aaHus PYHKIIHM.



I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKaIOMIUX peabHbIE MPOIECCHI.

@DyHKIMU, OMNUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KUIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie yKcna, UppallMOHAIBHBIE YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecATHYHbIE ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSMOM.

CpaBHEHHME [JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJICHHE
yucen. [[puknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTETICHEN Pa3JI0)KEHNEM HA MHOKHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHue cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. PerienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIUHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU TapadoJIbL.



I'paduxu dyuxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

UucnoBele  mocnenoBaTelbHOCTUUHMCI0BbIE  MOCJHEI0BATEIBHOCTH U
Nporpeccuu

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pPEKyppeHTHOI (popmyIoit u (opMyIoit N-To diieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3o0paxkeHne 4jieHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAJIBHBIA POCT.
C1oHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JINUHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHUS MIPOTPaMMbI Y4eOHOTO Kypca «Anredpay
XapaKTepU3yIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HHTEpPEca K IMPOIUIOMY M HACTOSIIEMY POCCHUMCKONM MaTEMaTHKH,
LICHHOCTHBIM OTHOILIEHUEM K JIOCTHXKEHUSIM POCCHUMCKMX MAaTEMaTUKOB WU POCCUUCKOU
MAaTEMATHYECKOM WIKOJIbI, K WCIOJBb30BAHUIO OSTHUX JIOCTHKEHHWM B JPYrMX HAyKax H
IPUKJIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITMIOJHEHUIO OO0S3aHHOCTEH Tpa)kAaHWHA M peaju3allud €ro Ipas.,
MPEACTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3JIUUHBIX CTPYKTYD,
SBJICHUI, TTPOLIETyp TPaKJAHCKOro 001IecTBa (HalpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBHIO
K OOCYXJEHUIO JTHYECKUX TMpOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JOCTUKEHUW HAayKH, OCO3HAHUEM BAXKHOCTH MOPAJIbHO-dTUYECKUX MPUHILMIIOB B
JEATEIIbHOCTU YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTMBHOE YYaCcTHE B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEeMaTHYECKON
HAIpPaBJICHHOCTHU, OCO3HAHUEM BaXKHOCTH MAaTEMaTHYECKOTO OOpa30BaHUS HA MPOTSHKCHHUH
BCEH KU3HU ISl YCIIEITHOW MPO(PECCUOHAIBHON JCSITEIIbHOCTH U Pa3BUTUEM HEOOXOIMMBIX
YMEHUM, 0CO3HAHHBIM BEIOOPOM U MOCTPOCHUEM UHANBUYATHHON TPACKTOPUN 00pa30BaHUs
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K DMOILMOHATBHOMY U JCTETUYECKOMY BOCHPHUSTHIO MATEeMaTHUYECKUX
00OBEKTOB, 3a/lay, peIIeHUH, PpPacCyKICHHM, YMEHUIO BHIETh MAaTeMaTHUYECKHE
3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHEHTaIMe! B JIEITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYUYHBIX TPE/ICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI 4YEJIOBEKa, MPUPOJBI M OOIIECTBA, MOHMMAaHUEM
MaTeMaTUYECKOW HayKu Kak c]epbl YeIOBEUECKON NeATEIbHOCTH, ATANoB €€ pa3BUTHUS U
3HAYMMOCTH JUISl Pa3BUTHUS UMBWIM3ALMM, OBJIAJCHUEM SI3BIKOM MAaTE€MAaTUKU |
MaTEMATHYECKON KYJBbTYpOW KAaK CPEICTBOM MO3HAHUS MHPA, OBIAJCHUEM MNPOCTECUIINMU
HaBBIKAMHU HUCCIIE/IOBATEIILCKON JEATEbHOCTH;

6) ¢usnueckoe BocnuTaHUE, (OPMHPOBAHHE KYJbTYPbl 310POBbS W
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

TOTOBHOCTBIO IMPUMEHSTh MAaTEMATHUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/I0POBbBS,
BEJICHUS 37J0pOBOTO 00pasa ku3HU (3I0pOBOE MUTAHKE, COATTAHCUPOBAHHBINA PEKUM 3aHATHI
U OT/IbIXA, peryJisipHas pu3ndeckas akTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pedIieKcu,
MPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TAKOTrO0 K€ MpaBa JPYroro 4eJIOBEKa;



7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHeHTaHHeﬁ Ha IPUMCHCHHUC MATCMATHYCCKUX 3HAaHUU IJI1 pCHICHUA 3a1a4 B O6HaCTI/I
COXPAaHHOCTH OKpY’KaloIllel Cpejbl, MIAHUPOBAHUS TOCTYIKOB M OIIEHKH WX BO3MOXHBIX
MOCJEACTBUNA  JJIT  OKpY)Karollel  Ccpeabl, OCO3HaHHWEM TIJIO0AJBbHOTO  XapakTepa
AKOJIOTHYECKUX ITPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanusa kK U3MEHSIOIUMCS YCJIOBUSM COUUAJIBLHON M PUPOIHOI Cpelbl:

TOTOBHOCTHHO K I[GflCTBPIHM B YCJIOBHAX HCOHpeI[eJ'IéHHOCTI/I, IMOBBINICHHUIO YPOBHA
CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO AEATeIbHOCTh, B TOM YHCIIC YMEHHUE YUYUTHCS Y
JIPYTUX JI0JIe, mpuoOperaTb B COBMECTHOH JEATEIIBHOCTH HOBBIE 3HAHUWS, HABBIKU U
KOMIICTCHIWHA U3 OIIbITa APYI'UX;

HEOOXOJMMOCThI0O B (POPMUPOBAHUU HOBBIX 3HAHHWM, B TOM 4ucie (QOPMYIHUPOBATH
nacu, IOHATHUA, THIIOTC3bI 00 OOBEKTax u SIBJICHUAX, B TOM 4YHCJIC PAaHCC HCU3BCCTHLIX,
0oco3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, IIJIAHUPOBAaTH CBOE
pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABaTh CTPECCOBYIO CHUTYAIMI0, BOCHPUHUMATH CTPECCOBYIO
CUTYAILIMIO KaK BBI30B, TPEOYIOLIMI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIECHUS U
nercTBuUs, GOPMYIHPOBATh U OIICHUBATH PUCKU U MOCEACTBUS, (POPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHBI
ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble jornueckmne geicTBUs:

¢ BBISIBJISIT U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMAaTHYCCKUX OOBEKTOB,
MOHATUH, OTHONIEHUH MEXIY TMOHATUIMH, (GOPMYIUPOBATH OINPEACICHUS] TIOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KiIacCU(PHUKAIMK, OCHOBAHHS Jig OOOOIICHUS U
CpaBHEHUsI, KpUTEPHUH MPOBOJAUMOTO aHAJIN3A;

¢ BOCTIIPUHUMATbH, (HOPMYIMPOBATh U TPEOOPA30BBIBATh CYXKICHHS: YTBEPIAUTCIBHBIC U
OTpHUIIATeIbHBIC, CAUMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

¢ BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOPEUYHUS B
dakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKICHUSX, Mpejiaratb KPUTEPUU JJIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

e ICTIATh BBIBOJBI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIIOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

epa3bupaTh JOKa3aTEIbCTBA MATEMATHYECKUX YTBEPXKACHUN (NpsSMbIE ©  OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIFHO HECIIOKHBIC TOKA3aTeIbCTBA MATEMAaTHYECKUX
dbakToB, BBICTpaWBAaTh aAPTyYMEHTAIlMIO, TPHBOJUTH TPUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC PACCYKIACHUS;

e BRIOWpaTh CTHOCOO perieHus yuyeOHOW 3amaur (CpaBHUBATh HECKOJIBKO BapHAHTOB
perieHusi, BHIOMPATh HaWOOJIEe MOAXOMSIIMHNA C YYETOM CaMOCTOSTEIHHO BBIJEICHHBIX
KPUTEPHUEB).

Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

¢ ICMIOJB30BATh  BOIMPOCHl  KaK  HCCIEAOBATENIbCKUN  MHCTPYMEHT  IO3HAHUS,
dbopMyIMpOBaTh BOMPOCHI, (PUKCHUPYIOIIHE MPOTUBOpEUHE, MPOOJIEMY, CaMOCTOSTEIHHO



yCTaHaBIMBaTh HCKOMOE U JaHHOe, (OPMUPOBATH THIOTE3y, APTYMEHTHUPOBATH CBOIO
NO3ULIMI0, MHEHHUE;

* IPOBOJUTH II0 CAMOCTOSATEIBHO COCTABJIIEHHOMY IIJIaHY HECJIOXHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE MCCIEAOBAHNUE IO YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYECKOro OOBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEX1y COOOI;

e CAMOCTOSITEIFHO  (hopMyTHpoBaTh 000OIIEHWS W BBIBOABI IO  PE3yJIbTaTaMm
IPOBENEHHOIO HAONIOACHUS, HWCCIEAOBaHUS, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BHIBOJAOB U 0000IIEHUI];

¢ IDOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE  Ipolecca, a TakKe  BbIIBUIATH
IPENATOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

¢ BBISIBJISITh HEIOCTATOYHOCTh M HU30BITOYHOCTh MH(POPMALIMH, JAHHBIX, HEOOXOIUMBIX
JUIS pEILICHUs 3aJauH;

* BBIOMpATh, aHAIU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPHPETUPOBATH MH(OPMALIKIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e BBIOMpaTh (QopMy MpeacTaBiIeHUs HHGOPMALMU U WUIIOCTPUPOBATh pELIAEMbIE
3a/la4y cXeMaMH, JuarpaMmMamMu, HHOHM rpaduKkoil 1 uX KOMOMHALMSIMU;

e OLICHUBATh HAJAEKHOCTh UHPOPMAIIMK IO KPUTEPHSIM, MIPEITIOKEHHBIM YUUTENEM WIH
c(OpMYJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

¢ BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIE€HUS B COOTBETCTBUM C YCIOBUSMH U LEIISIMU
OOLIeHHMs], SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHMS 10 XOAY PELICHHs 3aJadd, KOMMEHTUPOBAaTh I1OJTYYEHHBIN
pe3yibTarT;

e B X0JIe 00CYK/I€HHS 33]1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI, MPOOJIEMBI,
penaemMoii 3a1a4n, BbICKa3bIBaTh UJEH, HALIEJICHHBIE HA TOMCK PEIICHHUS], COITOCTABISATh CBOU
CYXKICHHUSI C CYXACHUSIMM JIPYIMX YYaCTHUKOB JUallora, OOHapyXUBaThb pa3inyue U
CXOJICTBO MO3UIIHI, B KOPPEKTHOH opMe popMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS,;

o IPEJICTABIIATh PE3YJIbTAThl PEUICHUS 3aJ]a4M, SKCIIEPUMEHTA, UCCIIEI0BaHUs, TPOEKTa,
CaMOCTOSITEJIbHO BbIOMpPATh (opMaT BBICTYIUIGHHS C YYETOM 3ajad Mpe3eHTaluud |
0COOEHHOCTEH ayAUTOPUH;

e IOHUMATh M HCIIOJIB30BATh MPEUMYLIECTBA KOMAHIHOM M MHIWBUIYaJbHOU pabOThI
IIPU pEIIeHNH Y4eOHbIX MaTeMaTHUECKHX 3a/1ay;

e IPUHUMATH 11€JIb COBMECTHOM JEATEIBHOCTH, JIAHUPOBATh OPraHU3aLUI0 COBMECTHOMN
paboThl, pacnpenensTb BUAb padOT, JOrOBApUBATHCS, OOCYXKIaTh MpPOLIECC U pe3yibTaT
paboThI, 06001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

e y4acTBOBaTh B TPYyNNOBBIX (opmax paboTel (00CyXIeHus, OOMEH MHEHUSIMH,
MO3IOBbIE IITYPMbl U JIPYIHE), BBINOIHATH CBOIO YacThb pabOThl M KOOPAWHHUPOBATH CBOU
NEHCTBUS C JPYrMMHM WICHaMU KOMAaH[bl, OLIEHMBATh Kauye€CTBO CBOEro BKJIaza B OOLIMI
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.



PerynsiTuBHBIC YHMBeEpPCaJbHbIe YueOHbIe 1eiCTBUA

Camoopranusanus:

¢ CAMOCTOATEIBHO COCTAaBJATh IJIAH, AJTOPUTM pELIEHUs 3a7add (WM €ro 4acTh),
BbIOMpaTh CIOCOO peHIeHusT € Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BapUAHTHI PELIEHUN ¢ y4ETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

* BJIAJIETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS [IpoLiecca U pe3yJibTaTa pelieHus
MaTeMaTHYECKOH 3a1auu;

e IPEJBUJIETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh MPU PEIICHUH 33Ja4H, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAMJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEMH;

e OLICHUBATh COOTBETCTBUE PE3YJIHTATA IESITEIBHOCTH ITOCTABIECHHOMN LENHN U YCIOBHSIM,
OOBSACHATh NMPUYMHBI JOCTH)KEHUS WIM HEAOCTH)KEHMS LEIH, HaXOAUTh OIIMOKY, JaBaTh
OLICHKY NPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 7 kjacce OOYYalOIIMICSA TMOMYYUT CIEAYIOUIAE MPEIMETHBIC
pe3yabTaThl:

Yucaa v BIYMCICHUSA

BrImonHsTh, codeTass yCTHbIE M MUCbMEHHBIE MPUEMBI, apuMETUUECKUE TEHCTBUS C
parMoOHAIbHBIMUA YUCIIAMH.

HaxoauTh 3Ha4eHWs YHCIOBBIX BBIPAKCHHH, MPUMEHSTHh Pa3HOOOpa3HbIE CIOCOOBI U
npUEMBI BBIYUCIICHHUST 3HAYCHHWH JIPOOHBIX BBIPAKCHHM, COAEpXKAIIMX OOBIKHOBCHHBIC M
JECATUYHBIC TPOOH.

[TepexoauTh OT O7HOM (POPMBI 3aMTUCH YHCEIT K APYTOH (TIpeoOpa3oBbIBAThH AECITHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO IpOOB).

CpaBHUBATH U YIOPSAIOYUBAThH PallMOHAIBHBIC YUCIA.

OKpyrasTh yKcIIa.

BBINONHAT NPUKKMIAKY M OLEHKY pe3yJbTara BBIYMCIICHUH, OLICHKY 3HA4YeHUH
YUCJIOBBIX  BBIPAKCHHMHA. BBIMOMHATE NMEWCTBUS CO CTENEHSIMH C HaTypajJbHBIMHU
MOKa3aTeJISIMH.

[TpuMeHsTh IPU3HAKU ASITMMOCTH, PA3JI0KCHUE HA MHOYKUTENN HATYPaIbHBIX YHCEI.

PemaTte nmpakTHKO-OPUEHTHUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOIICHHEM BEIUYHH,
MPOTMOPIIMOHAIEHOCTRIO BEJIMYHH, MPOIIEHTAMH, WHTEPIPETUPOBATh PE3YJIbTaThl PEIICHUS
3a/1a4 ¢ y4€TOM OrpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMbIX OObEKTOB.

AsredOpandeckue BbIPAKEHUS

Hcnonp3oBaTh anreOpandeckyrd TEPMUHOJOTHUIO W CHUMBOJIMKY, NPUMEHATH €€ B
IPOIIECCE OCBOCHUS Y4eOHOT0 MaTepuania.

Haxonuthb 3Ha4YeHNsSI OyKBEHHBIX BBIPAKEHUHN TIPH 3aJaHHBIX 3HAYEHUSIX TIEPEMECHHBIX.

BoinonusaTe mpeoOpa3oBaHMsl 1EIOT0 BBIPAKEHHUS B MHOTOYJIEH IPUBEJIEHUEM
MOI00HBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.



BBINONHATE YyMHOXXEHME OJHOWIEHA HAa MHOTOWIEH M MHOTIOYIEHAa HAa MHOI'OYJIEH,
OPUMEHATH (POPMYJIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OCyIIecTBIIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOXKMTENIN C IIOMOIIbIO BBIHECEHHUS 32
CKOOKM  OOIIEro MHOMHWTENs, TpYIIUPOBKU  CJIaraéMblX, IpPUMEHEHUs (Qopmys
COKpPAIIEHHOIO YMHOKCHHUS.

[IpumensATh TpeoOpa3oBaHUsT MHOTOWIECHOB JUIS PELICHHS pPa3du4HbIX 3aJa4 M3
MaTE€MaTUKH, CMEKHBIX ITPEIMETOB, U3 PEATBHOU MPAKTUKH.

Hcrnonb30oBaTh  CBOMCTBA  CTENIEHEM C  HATYPAJIBHBIMUA  IIOKA3aTEJSIMU IS
peoOpa30BaHuUs BIPAKECHUII.

YpaBHeHNs U HEPABEHCTBA

Pewars nuHelHbIE ypaBHEHHS C OJHOM IIEPEMEHHOM, MPUMEHSS MIPABUIIA MIEPEX0AA OT
VCXOJHOTO YpPaBHEHUs K PAaBHOCHIBHOMY eMy. IIpoBepsATh, SIBISETCS M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METO bl P PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupaTe npuMepsl map 4YMces, SBISAIOMIMUXCA PEUICHUEM JMHEHHOTO YPAaBHEHUS C
JBYMSI IEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TrpauK JUHEHHOrO YpaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

PemaTte cuctempl JByX JUHEHHBIX YpPaBHEHUHN C JIBYMs IEPEMEHHBIMH, B TOM 4YHCIIE
rpaguyecku.

CocTaBnaTe M pelaTh JUHEWHOE YPABHEHHWE WA CHUCTEMY JIMHEWHBIX YPAaBHEHUU IO
YCJIOBHUIO 33Ja4¥, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1a4d I1OJYyYECHHBIN
pe3yJbTar.

DOyHKIUU

N3o00paxkaTb Ha KOOpPAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTpPE3KH, HWHTEpPBAJIbI, 3alKMChIBATh YMCIOBBIE MPOMEXKYTKH Ha
are0pandecKoM SI3bIKE.

OtmeyaTh B KOOPAMHATHOW IIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBIO (PYHKIUN H3BECTHBIE 3aBUCHMOCTH MEXAY BEJIMYMHAMU:
CKOpOCTb, BPEMS, paCCTOSIHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb, IIPOU3BOAUTEIBHOCTD, BPEMSI,
00BEM paboTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crnocod mpeAcTaBiIeHUs U aHalli3a HHpopMaluu, u3BJIeKaTh U
MHTEPHPETUPOBATH MH(POPMALIMIO U3 TPAPUKOB PEATbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koniy oOyueHus B 8 kiiacce OOyyaroUIUiicsl MOMYYHUT CJEIYIOIIME IMpeIMETHBIC
pPE3yIbTaTHI:

Yuciaa v BBIYMCICHUA

Hcronb30BaTh HaYaJbHbIE MPEACTABICHHUS O MHOXECTBE JECHCTBUTENIBHBIX YUCEN JJIS
CPAaBHEHHUs, OKPYTJIEHUSI U BBIUMCICHUM, N300pakaTh JAEUCTBUTEIbHBIE YMCIA TOUYKAMU Ha
KOOPAMHATHOM IIPSAMOM.



[TpumensaTh MOHATHE apUPMETHUECKOrO KBAAPATHOTO KOPHSA, HAXOIUTh KBaJpaTHHIC
KOPHM, UCIOJB3YyS TpU HEOOXOJUMOCTH KAaJbKYJISATOP, BBINOJIHATh MpeoOpa3oBaHuUs
BBIPAKEHUM, COAEPKAIINX KBAJIPATHBIE KOPHU, UCIIOIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOMBIIMX M MajbIX YMCEN C TIOMOUIBIO JAECATHYHBIX ApoOei u
crerneneit uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh MOHSATHE CTENEHU C LEJIbIM IOKAa3aTeJeM, BBINOJHATH MPeoOpa3OBaHUS
BBIPAKEHUM, COAEPKAIINX CTETIEHU C IEIbIM MOKA3aTeIEM.

BbINONHATH TOX/IECTBEHHBIE MPEeOOpa30oBaHUsl pallMOHAIBHBIX BBIPAXKEHUI HAa OCHOBE
paBuJI IEWCTBUI HAaJl MHOTOWICHAMH U aNreOpandecKuMu JpOoOsSMU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAXKEHHN I pEIIEHUs pPAa3IUYHbIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTp nuHeliHbIe, KBaIpaTHbIE YPABHEHMS U pallMOHAIbHBIE YPAaBHEHUS, CBOIAIIUECS
K HUM, CUCTEMBI IByX YPABHEHHI C IBYyMs IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEMNIINE UCCIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHMI, B TOM YHCIIE
C MpUMEHEHHEM TpaUyecKuX MpeCTaBlIeHUN (yCTaHaBIMBaTh, UMEET JIM yPaBHEHUE WUIIU
CUCTEMa YPaBHEHHUN PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

[lepexoauTh OT CIOBECHOW (POPMYIHMPOBKHM 3a/ayu K €€ anreOpanvyeckoil Mojenu c
MOMOILIbIO COCTaBJICHUS YPaBHEHUA WM CUCTEMbl YPaBHEHWUW, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3yibTar.

[IpuMeHATh CBOWCTBA YHCJIOBBIX HEPABEHCTB [UIsl CPAaBHEHUSA, OLIEHKH, pEIIaTh
JUHEWHbIC HEPABEHCTBA C OJHOM MEPEeMEHHONW W WX CHUCTEMBI, J1aBaTh TpauUUECKyro
WJUTIOCTPALIMIO MHOKECTBA PEUICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[Tonnmath ¥ UCHOJB30BaTh (PYHKUIMOHANbHBIE TMOHATHS U  A3BIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUEHUS), ONPEENATh 3HaueHHe (YHKIUU [0 3HAUYECHUIO apryMEHTa,
onpeaensaTh CBOMCTBA (YHKLIMHU 110 €€ rpaduKy.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKUIMN BUJIA:

y = k/X, y = %2,y =x3,y = [X|, Y = VX, oichIBaTh CBOICTBA YNCIOBOI (GYHKIHH 11O &
rpaduky.

K koniy oOydeHus B 9 kiacce OOy4aroUIUiiCsl MOMYYHUT CJEIYIOIIME IMpeIMETHBIC
pe3yabTaThl:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bremonuate apupmMernieckue IeHCTBUS C pallMOHATbHBIMU YMCIAMH, COUYETasl YCTHBIC
Y NIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYMCIEHUS C UPPALMOHAJIbHBIMUA YHCIAMH.

HaxoauTe 3HayeHus cCTeNEHEW C LENbIMM ITOKA3aTeNsIMHU M KOPHEW, BBIYHUCIISTH
3HAYEHUS YUCIOBBIX BBIPAKECHUI.

OKpyrasTe OEHCTBUTEIBHBIE YMCJIA, BBINOJHATH MPUKUAKY pPE3yJbTaTa BBIYMCIICHHI,
OLICHKY YHCJIOBBIX BBIPAKEHU.



YpaBHeHMs U HEPaBeHCTBA

Pemlare nuMHEHHBIE W KBAaJpAaTHBIC YPAaBHEHUS, YPAaBHEHMS, CBOIAIIMECS K HUM,
npocTeiime ApoOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cucteMsl JByX JIMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMHU U CUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JIMHEWHBIM.

Pemarh TekcToBble 3amauu anreOpandeckuM CIIOCOOOM C TMOMOIIBI0 COCTaBIICHUS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

[IpoBOIUTE MPOCTEMNIINE UCCIENOBAHUS YPABHEHNUI U CUCTEM YPAaBHEHMI, B TOM YHCIIE
C NMpUMEHEHHEM TpaUUYeCKUX NpPEICTaBICHUN (yCTaHABIMBATh, UMEET JIU ypPAaBHEHUE WIIU
CHUCTEMa ypaBHEHUI pEIIEHUs], ECIIM UMEET, TO CKOJIBKO, U ITpoYee).

Pemars nuHeiHbIE HEpaBEHCTBA, KBAJpaTHHIE HEPABEHCTBA, M300pa)kaTh pEIICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIUCHIBATh PELIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemlarb cuCTEMBI JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, H300pakaTh pEUICHHE CHUCTEMbl HEPABEHCTB HA YHCIOBOMN
IIPSAMOM, 3aIIMCHIBATh PEIIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTh GyHKIIMM U3y4EHHBIX BUAOB. [10Ka3bIBaTh CXEMATUYECKU PACTIONOKEHHE

Ha KOOPJIUHATHOW II0CKOCTH rpadukoB GyHKImid Buga: Y = KX, y = kx + b, y = k/x, y = ax2
+bx + ¢,y =x3,y =X, y = |x|, B 3aBuCcHMOCTH OT 3HauCHHI KOI)HUIUEHTOB, OMHUCHIBATD
CBOMCTBA (DYHKIIHIA.

CTtpouThs U M300pakaTh CXEMaTUYECKH Tpa@UKy KBaAPATUYHBIX (PYHKIIHA, OMIMCHIBATH
CBOMCTBA KBaJAPATUYHBIX (DYHKIIHI 11O UX rpadukam.

Pacno3HaBaTh KBaJpaTUUHyl0 (QYHKIUIO 1O ¢opMmyie, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

YucioBble NMOCT€10BATEILHOCTH H POrpeccuu

Pacno3naBath apudMeTHYECKYyI0 M TE€OMETPHUYECKYI0 TMPOTPECCHH TPH Pa3HBIX
crocobax 3a7aHusl.

BBINOTHATE BBIYUCICHUS C UCHOJB30BaHUEM (HOpMYIN N-ro ujieHa apupMEeTUYECKOU U
Ir€OMETPUUECKOU MPOrPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4I€HBI MOCIEIOBATEILHOCTH TOYKAMH Ha KOOPAMHATHOMN TNIOCKOCTH.

Pemarp 3amaum, CBSI3aHHBIE C YHWCJIOBBIMH TIOCJIEIOBATEIILHOCTSIMH, B TOM YHCIIE
3aJ1a4M U3 peanbHOM KU3HH (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Uucna u Beruncienus. PanmonanbHble o5 1 bubnmoreka [JOK
yucia https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 AnrebpandecKkue BoIpaKeHUS 27 1 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
3 ¥ PaBHEHILA i HEpaBeHCTsa 20 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopaunarst u rpagukn. Cyniuun 24 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
° HosToperne 1 0bobmene 0 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 ngj}j;f;igﬁ}; £4174f8
5 Uucna u Beruucienusi. CTeneHp ¢ UeablM 7 bubnmoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [HOK
3 S 5 1
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUKH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) Y
o YHKUHH. THCIOBbIE (YHKLH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Yucna v BeruncieHus. JleicTBUTENbHBIC 9 bubnnorexa [{OK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnmnoreka HOK
OJHOM NIEPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubmuoreka [{OK
° Dy 16 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YuciIoBbIE OCIEN0BATEILHOCTU 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 060061IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIEeMOro .
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Uucna v BBIYUCIECHUS
11 BeinonHsaTe, coueras  YCTHbIE M IIMCbMEHHBIE  INPUEMBI,
' apudmeTHuecKre IeUCTBUS C PAIMOHAIBHBIME YUCIIAMU
Haxoauth  3HaueHHMsT  YUCIOBBIX  BBIPAXKEHUH,  NPUMEHSTh
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, CO/IepKaluX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauts OT oaHON (OpMBI 3amuMch 4YUCENl K Apyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  TpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJ0YMBATh PALlMOHAJIbHBIE YUCIIA
15 Okpyriarh uyncna
BrInoHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  IEUCTBUS €O
CTENEHSIMU C HATypaJbHBIMHU TTOKA3aTeIISIMU
17 [IpuMeHATh mNpU3HAKU JENMMOCTH, PAa3JI0KEHHE HAa MHOXUTEIN
' HaTypaJbHBIX YUCEIT
Pemate  mpakTUKO-OpUEHTUPOBAHHBIE  3aJayd, CBA3aHHBIE C
OTHOILLIEHHUEM BEJIMYMH, MPONOPIHUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOIICHTaMH, HMHTEPIPETUPOBATh PE3YJAbTAThl pEIIEHUs 3aJad C
y4€TOM OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Hcnonp3oBath anreOpandyeckyr0 TEPMHUHOJOTHIO U CUMBOJIUKY,
' MPUMEHSATH €€ B MPOLIECCe OCBOCHHSI yUeOHOTO MaTepuaa
95 Haxomuth 3HaueHUss OYKBEHHBIX BBIPOKEHUN TPH  3aJaHHBIX

S3HAYCHHUAX MEPEMCHHBIX




BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, NPUMEHATh (OopMysbl KBajpaTa CyMMbI W KBajapaTa
pasHoCTH
OcCyIecTBIATh pa3IoKeHNE MHOTOUJICHOB HA MHOXKHUTEIH C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOILEro MHOXHUTENsS, TPYIITUPOBKH ClIaraeMsiXx,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensITh TIPeoOpa3oBaHUsT MHOTOWICHOB JIJISI PEIICHUS PA3TMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MIPEAMETOB, 3 peaTbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajdbHBIMU IOKa3aTEIsIMHU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SBISIETCS JIM YUCIO KOPHEM ypaBHEHUS
3.2 [IpumensaTp rpaduueckue METOAbl TPU PEIICHUU JTHUHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [ToxOuparh IpUMEpPHI TIAp YKCEIN, SBISIONIMXCS PEIICHHEM JIMHSHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IOJIB3YSCh TpPapUKOM, MPHUBOJIUTH MPUMEPHI
pelleHus ypaBHEHUS
35 Pemrate cuctemsl IByX JUHEHHBIX YPaBHEHHH C JBYMS IIEPEMEHHBIMU,
' B TOM 4HCIIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YpaBHEHHH 10 YCIIOBHUIO 3a/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJTYYCHHBIN pe3yabTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4H, OTpPE3KH, HHTEpBajbl, 3alHCHIBATh
YHCIIOBBIC TPOMEKYTKH Ha aNreOpandeckoM si3bIKe
42 OTtmedaTh B KOOPJAMHATHOM TUIOCKOCTH TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduku nuHEHHBIX QyHKIHH. CTpouTth rpaduk QyHKIUU Y

4.3
= [x]
OnuceiBaTh C MOMOIIBI0 (DYHKIIUH H3BECTHBIC 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHHE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENEHOCTD, BpeMsl, 00BEM pabOTHI
4.5 Haxoauts 3HaueHmne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEM
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 Yucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayallbHble  MPEACTABIEHUS O  MHOYKECTBE
11 JNEUCTBUTENBHBIX YHCEI JJI1 CPABHEHUS, OKPYIJICHUSI U BBIUMCIICHUH,
' n300paxkaTh JIEHCTBUTENbHbIE 4YHCIIAa TOYKAMU Ha KOOPJMHATHOMN
psAMON
[IpumeHsTh MOHATHE  apU(METUYECKOTO  KBaJpaTHOTO  KOPHS,
12 HaXOOUTh KBaJpaTHbIE KOPHHU, HCIONB3Yysd IMPH HEOOXOAUMOCTH
' KaJIBKYJIATOP, BBITOIHATH TPEOOpPa30BaHUs BBIPAKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOWCTBA KOPHEN
13 Hcnonb3oBarh 3amucu OONBIIMX W MaNbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0eit u cTeneHei uncna 10
2 Anrebpandeckue BoIpaKEHUS
[IpuMeHATh TOHSATHE CTENEHW C IEJbIM IOKa3aTesieM, BBIOIHATh
2.1 MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAIIUX CTEMEHH C IIeNIbIM
MoKazaresiem
BrimonmHATE  TOXAECTBEHHBIE  TMpeoOpa3oBaHMs  pallMOHAIBHBIX
2.2 BBIPQKCHHII HA OCHOBE IMPAaBUJI JACHUCTBUM HAJ MHOTOWICHAMH U
anre0panvdecKuMu JIpo0sMu
2.3 PacknagpiBaTh KBaipaTHBIN TPEXUIICH HA MHOKUTENH
24 [IpumeHsITh MPeoOPa30BaHUS BBIPAKEHUH ISl PEIICHUS PA3IUYHBIX




3aaa4 U3 MaTeéMaTuKH, CMEXHBIX ITPEAMETOB, U3 peanLHoﬁ IMPAKTUKN

YpaBHEeHUs U HEPABEHCTBA

3.1

PemraTe .]'IPIHCIZHBIG, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHCHI/Iﬁ C IByMiA

INEPpEMEHHBIMU

3.2

3.3

3.4

[IpoBoauTh mpocTEWIINE WCCIEIOBAaHUSA YpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
Mpe/icTaBlIeHu (ycTaHaBIUMBaTh, UMEET JIM ypaBHEHUE WM CUCTEMa

YPaBHEHUH pelLleHUs], €CIIU UMEET, TO CKOJIbKO, U IIpOoYee)

[lepexomuth OT clIOBeCHOH  (QOpPMYIHpPOBKM 3amadyd K e
anreOpanvyeckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘leHHHﬁ pe3yibTar

[IpuMeHATHh CBOWCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEeWHbIE HePaBeHCTBA C OJJHOM MEPEeMEHHON U UX CHUCTEMBI,
JaBaTh  TIpa@UYECKyl0  WUIIOCTPALMI0  MHOXKECTBA  PEIICHHUI

HEPAaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIUU

4.1

4.2

[lonuMaTh M UCHONB30BaTh (DYHKIMOHAIbHBIE TOHATUS M S3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHHUsS), OINpPEAEIATh 3HAuUCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU
1o e€ rpauky

Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA: y = k/x

y=k/x , y =x%, y = X3, Y = [X|, OUCBIBaTh CBOWCTBA YHCIOBOH (QyHKIIUH
o e€ rpaduky

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

9 KUIIACC

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

Yucna 1 BEIUUCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHATBHBIE U HMPpAlMOHAIbHBIE

quciia

1.2

BoinonHATe apudmeTHueckue IEHCTBUS C pallOHAIbHBIMU YHCIIaMH,




CoucTass YCTHBIC U NNHUCbMCHHBIC HpI/IéMBI, BBINNOJIHATh BBIYUCICHUA C

HppaiiOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU I0KAa3aTelIIMU U KOPHEW,

BBIYHCIIATH 3HAYCHU A YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprrJISITB I[CﬁCTBHTGHLHbI@ 4unciia, BBIIOJHATHL NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

2.2

2.3

YpaBHEHHUs U HEpABEHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHLIC YpaBHCHU, YpaBHCHUH,

CBOJAIIUECS K HUM, IIPOCTEHIINE JPOOHO-PALlMOHANIbHBIE YPAaBHEHHUS

Pemartn cuctemsl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C IByMs IICPEMCHHBIMU
U CUCTCMBI IBYX ypaBHeHPIfI, B KOTOPBIX OAHO YPAaBHCHHUEC HEC ABJIACTCA

JIMHENHBIM

Pemate TekcTOBBIE 33/7a4M anreOpanvyeckuM CIocoOOM C HOMOIIbIO
COCTABJICHMSI YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JBYyMs

NEPEMEHHBIMU

2.4

[IpoBoauTh mpoOCTEHIINE WCCIENOBAaHUA YpPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4UHCIE C MPUMEHEHHEM TpapUUecKux
Mpe/iCTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JINHEHHBIC HCPaBCHCTBA, KBaaApaTHEBIC HCPAaBCHCTBA,
I/I306pa)KaTL pCHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOfI, 3aI1MChIBAaThb

peIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemate cucreMnl JIMHEHHBIX HCpPAaBCHCTB, CHCTCMbI HCPABCHCTB,
BKIIFOHAOMME KBAaJApaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL peUICHUC
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM prlMOﬁ, 3alMUCbIBATh PCIICHUEC C
ITOMOIIBIKO CMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPHU PCIICHUHU PA3JIMIHBIX 3a1a4

DOyHKIUU

3.1

PacniozHaBatb (GYHKIMA ~ HM3YYEHHBIX  BHJIOB. ITokasbIBaTh
CXEMaTHYECKH PaCIOIOKEHNE Ha KOOPAMHATHOMN TIOCKOCTH rpad)uKkoB
¢bynkuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu or

3Ha4eHUH K03()(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKITHIA




3.2

3.3

3.4

4.1

4.2

4.3

4.4

[Toka3piBaTh CXEMAaTUYECKH PACIONIOKCHHE Ha  KOOPAMHATHOMN
IJIOCKOCTH TpadukoB ¢GyHKIUHA Buaa Yy = VX, Y = |x| ¥ omuChIBaTh

cBoiicTBa (DYHKITHI

Ctpouts M wu300paXkaTh CXeMaTH4eCKH Tpaduku KBaJApPaTUUHBIX
(GYHKIMIA, ONMUCHIBATH CBOMCTBAa KBaAPAaTUYHBIX QYHKIMHA MO HUX
rpadukam

PacrioznaBate KBazparnuHylo (YHKIHIO 10 (GOpMyJe, MPHBOAUTH
IpUMepsl  KBAJPaTUYHBIX (DYHKIMH W3 peanbHOW KHU3HH, (U3MKH,
TeOMETPHH

Apudmerndeckasi U reOMETpHYECKast IPOTPECCUN

PacriozHaBath apu(METHYECKYI0 U T€OMETPUUYECKYIO MIPOTPECCHHU TIPH
Pa3HbIX CrIoco0ax 3aaaHus

BEIMONMHATE BBIYMCIIEHUS C HUCHONBb30BaHUEM (QOpMyl N-TO dJIeHA
apuUPMETHUECKON M TEOMETPHUYECKON MPOTrPECCHid, CyMMBI HEPBBIX N
YJICHOB

N300pakaTh 4iIeHbl MOCIE0BATEIBHOCTH TOYKAMHM HA KOOPJUHATHOU
IJIOCKOCTH

Pemrates 3amaum, cBs3aHHBIE C YMCIOBBIMH TIOCIIEOBATEILHOCTSIMH, B

TOM 4YHUCJIC 3aaadyud H3 peaHLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OJHOM (OPMBI 3aMUCH
11 npobeit k apyroii. [loHsTHE panuOHAaIBLHOrO YHUCIHA, 3allUCh, CPaBHEHHUE,
YIOPSAIOYUBAHHE PALMOHATIBHBIX YHCEI
19 ApudmeTnueckue AeWCTBUS C pallMOHAIbLHBIMU YnciIaMu. Pemienue 3agaud u3
' pearbHON MPaKTUKK Ha YacTH, HA IpOOH
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpazoBaHKe
' BBIPQXXCHHI Ha OCHOBE OINpeAeNIeHus, 3aITUCh OOJIBIINX YHCEel
14 [TpoueHTsl, 3aMuch NPOIEHTOB B BHJE ApoOU U ApoOM B BUJE MPOICHTOB.
' Tpu ocHOBHBIE 33]a4M HA IPOIICHTHI, PEIICHUE 3a/1a4 U3 PEaTbHON MPaKTHKH
. [IpumeHeHne TNPU3HAKOB JAETMMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
' HATypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCMMOCTH, B TOM  4YHciae TnpsMas U oOpaTHas
' POTIOPIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTuMble
' 3HAYCHHS NIEPEMEHHBIX
29 [IpencraBnenne 3aBHCHMOCTH MEXIy BEIMYMHAMH B BHAEC (OPMYIIHL.
' Brruucnenus no ¢popmynam
23 [IpeoOpazoBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIC
' BBIPKEHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
’5 OpHouweHbl 1 MHOTOWIeHBI. CTerneHs MHorowieHa. CloKeHne, BRIYUTaHUE,
' YMHO>K€HHUE MHOTOYICHOB
26 DopMyITbl COKpPAIIEHHOTO YMHOKEHUS: KBaIpaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHrne MHOTOUICHOB HA MHOXHUTEIH
3 YpaBHeHUs
21 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWia NPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUH
3.2 JluneliHoe ypaBHEHHE C OJHOW TEPEMEHHOW, YHUCIO KOPHEW JIMHEHMHOTO




ypaBHEHUS, PEUICHUE JIMHEHBIX YpaBHECHUI

CocraBnenue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJda4u. Penrenne TeKCTOBBIX 3a71a4d C

33 MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 Irpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl I€peMEHHbIMH. Pemienue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopannaara TOYKH Ha TIPSIMOMA
4 YucnoBble NpOMEXYTKU. PaccTosiHue Mexay AByMsl TOUKAMH KOOPAUHATHOM
' IPSAMO
43 [IpssmoyromnpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opauHATa
' TOYKHM Ha KOOPJAMHATHOM IJIOCKOCTH
A4 [Tpumepsr TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpadukoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Honstne pynkunu. I'papuk pynxnuu. CroiicTBa GpyHKUINN
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'papux yHkum y = [x|
A7 I'paduueckoe pemieHue JIMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BIYUCTICHUS
11 KBanpatusiit kopenb u3 uucna. IloHstne 00 wHppalMOHAIBHOM YHCIIE.
' JlecaTUUHBIE TPUOJIMKEHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apupMeTHUECKUX KBaJIpaTHBIX KOPHEH M HMX NPUMEHEHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXEHHUHN U BBHIYHUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 11eTbIM MTOKa3aresneM U e€ cBoiicTBa. CTaHgapTHas 3aluch Yucia
2 Anrebpandeckue BoIpaKeHUS
2.1 KBagparsslii TpEXUieH, pa3iokKeHUE KBaIPATHOTO TPEXWIEHA HA MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajireOpandecKoi 1poou
2.3 CrnoxxeHue, BRIYMTaHNUE, YMHOXKEHHUE, JCIICHHE alTreOpandecKkux apooei




2.4

PanmonanbHble BoIpaykeHUS M UX IpeoOpa3oBaHue

3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMynda KOpPHEH KBaJIpaTHOIO YypaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-paLMOHATBHbBIE YPAaBHEHUS
I'padpuueckas uHTEpnpeTaus ypaBHEHUN € ABYMSI IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pelieHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBble HEPABEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM NTEPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
11 [Tonstne ¢ynkuu. OOnacTh oONpefesNeHuss M MHOXKECTBO 3HAYEHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU 1O €€ rpaduKy
4.3 ITpumeps! rpadukoB GYHKLINH, OTPAXKAIOLINX pPeabHbIE POLECCH
44 OyHKIUN, ONMUCHIBAIOIIME TMPSIMYI0 W OOpaTHYIO IPOIMOPIUOHAIBHBIC
' 3aBUCUMOCTH, UX IpauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUI
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUSA
1 Yucna v BIYKCICHUS
11 PanmonanbHple uMcla, MppalMOHAIbHBIE YHCHA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE TPOOH
1.2 MHO€eCTBO IENCTBUTEIBHBIX YHCEII, JEHCTBUTENbHBIE YHCIA KaK OECKOHEYHEIE




JeCATUYHBIC TpoOu. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM

JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM npsMoil. CpaBHEHME 1€ CTBUTENIBHBIX

qucen
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEIBLHBIMHI YHACIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkaromeMm wmupe. [Ipubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenusa. Okpyrinenue uucen. IIpukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIIEHUI
2 VYpaBHeHMs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K KBaIpaTHbIM
Y bukBagpatHoe ypaBHeHue. IIpumepbl pelieHuss ypaBHEHUH TpeTbell u
' YETBEPTOU CTENEHEN PA3JIOKEHUEM Ha MHOKHUTEIH
2.5 Pemenne npoOHO-paIIOHAIBHBIX YpaBHEHHHA
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUeE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemienune cucrem IBYX JTMHEHHBIX ypaBHEHUH C IBYMs EPEMEHHBIMU
29 Pemenune cuctem IByX ypaBHEHHUH, OJIHO W3 KOTOPBIX JHMHEHHOE, a Apyroe —
' BTOPOMU CTEIIEHH
2.10 I'padmueckas nHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMA
211 Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penrenne nuHEHHBIX HEPABEHCTB C OJHON NepeMeHHON
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
216 I'paduueckass mHTepnpeTanys HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' TIepEMEHHBIMH
3 OyHKITUN
31 Kpanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
' BEPIINHBI MapadO0JIbl, OCb CHMMETPHH TTapadOJIbI
3.2 I'padukn pyuximit y=kx, y=kx+b u ux coiictBa
3.3 I'paduku Gyrkmit y=K/X, y = X’ 1 ux cBOWCTBa




3.4

I'paduku hyHKIMIA , 1 UX CBOIMCTBA

4 YucnoBble OCIEN0BATENBHOCTH

1 Onpenenenue U crnocoObl 3aJaHUsl YUCIOBBIX IOCIIENOBaTeNIbHOCTEH. 3aqaHue
' MOCIIEI0BATEIPHOCTH PeKYpPpEeHTHOM (hopmyInoit U popmymoii N-To daeHa

49 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUECKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuyeckas mporpeccuss. Popmynsl N-r0  WIeHa T'EOMETPUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

W N300pakeHre 4wieHOB apu(METHYECKOW U TIeOMEeTPUYECKOil Iporpeccuit
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpayuuecKoe MpeICTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEIICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HCTHUHHBIE U JIOXKHbIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHU M

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YHMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENBIM I10Ka3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTeneHu
Oosbllle €AMHUIBI; YMEHHME BBINOMHATH PAcUy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJb30BaHUEM (OPMYJI Ppa3HOCTH KBAJApaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMenue OnecprupoOBaTh NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
W TPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPAWHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKINU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE W HAUMEHbIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEPUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIUN, UCTIOTB30BATh TPAQUKH JIJISl ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl pelleHHs 3a1ad U3 APYTuX
Y4eOHBIX TPEAMETOB W pEAITbHOW IKM3HH, YMEHHE BBIpAXaThb

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMNINHAMU

Ymenue OIIepUpOBATH HOHSTHSIMHU: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckass U TE€OMETpUYEcKass  IMPOTPEecCUr;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCJIENOBATENbHOCTEH, (HOPMYJIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YHCIE 3a1a4 U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaﬂbHOﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUMOB (B TOM YHCIE Ha MPOIEHTHI,
0T W 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOMMOCTH
TTOKYTIOK W yCIIYT, HAJIOTH, 33J1a4¥ U3 00JIACTH YIPABJICHUS] JIMYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIISAITh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBl IO YCJIOBHUIO  3aJ1auH,
WCCIIEeIOBATh MOJIYYEHHOE PEIlIeHUE W OLEHUBAThH MPaBIONOA00HOCTh

MMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHU TPEYTOJbHUKH, IPAMOYTOJIBHBIM TPEYTrOJIbHUK,
Me/raHa, OUCCeKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIBHMK, KBaJapar, Tpamnenus;
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11

12

OKPY’KHOCTb, KpYT, KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXKICHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (hpakToB

YMeHue OomnepupoBaTh IOHATUSAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIebHOCTh U IEPIEHAUKYISIPHOCTD IPSMBIX,
yrojl MeXAY HpsMbIMU, MEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOH; YMEHHE DPACIIO3HABATh PABEHCTBO, CUMMETPUIO U
nojxobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE HIpUMEHATh (OopMyabl TNepuUMeTpa U IJIOUIaIU
MHOTOYTOJIFHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJBHUKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIaAeH

YMenue wuzo0paxarb IUIOCKHE (UIypel ¥ UX KOMOMHAIIWU,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTO
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VYMmenune OIICpHUPOBATH IHOHATHUAMM: MMpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATHL BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘-Ie6HBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
IuarpaMMbl, TaONHIBL, cpeaHee  apupMeTHYecKoe, MeIuaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETUPOBATH H  IPEOOpPA3OBHIBAThH

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iuIAaX M Ha JguarpaMmax,




OTPaKAIONIYIO CBOWCTBA M XApPaKTEPUCTHKH PEATBHBIX MPOIECCOB U
ﬁBHeHHﬁ; YMCHUC pacrio3HaBaThb N3MCHYUBBIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe
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YMeHHue onepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CIydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYailHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMH COOBITHSIMH; YMEHHE pellaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO mepedopa M € HUCIOJIb30BAaHUEM
MpaBWia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaTbHBIX
COOBITUH M SIBJIEHUH, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHMM B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMKA W3YUYEHHBIM METON AJIs pPeUIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIEHNE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAayKH, NMPUBOIAUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEeI

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 Pauvonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMOHalIbHBIMU
- YUCIAMU

14 HelictButenpHble uncna. ApudmeTHUecKue ornepanud ¢ JACUCTBUTEIbHBIMU
. YUCIIAMU

15 [IpubnmkEéHHbIE BBIUMCICHUS, TPABHJIAa OKPYIJICHUs, TPHUKUIKA U OIEHKa
. pe3ynbTaTa BEIUUCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 BykBeHHBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

25 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeseM.
. CBoiicTBa cTENEHN

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
. apuQMeTHIECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH
3 YpaBHEHUs 1 HEpABEHCTBA

31 Ilensie u npoOHO-panmoHanbHbIE ypaBHeHHs. CHCTEMBI W COBOKYITHOCTH
- YpaBHEHUN

39 [lenbie u npoOHO-palnoHabHblEe HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
- HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 UucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN

42 Apudmernueckas u reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX

MIPOIICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkumuu. Hynu dynxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsl U
MUHUMYMbl (yHKIMM. HanOonbiee M HauMeHbllee 3HaueHUEe (QYHKIMM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 W3mepeHune reoMeTpu4eckKix BEJIMYUH

7.6 BexTops! Ha TIOCKOCTH

8 BeposITHOCTB M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA
METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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