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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIsSETCS OJHWUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHus: OHA 00ECIEYMBAET U3yUYEHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOT0, TaK M TyMaHUTApHOIO IIUMKJIOB, €€ OCBOEHHE HEOOXOIUMO IS
IPOAODKEHUs 00pa30BaHus U B IOBCEIHEBHOM XU3HU. PazButre y oOydaromuxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUN M CYIIHOCTH anreOpamuecKux
abcTpakimii, cnoco0e OTpa)KeHUs MAaTEMAaTUUYECKO HAyKOM SBJIIEHUW U MPOLIECCOB
B MpUpPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOrO MOJEIMPOBAHUSA B HAy4YHOM
NO3HAaHUM U B MIPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMS
¥ Ka4eCTB MBIIUJICHHSI, HEOOXOIUMBIX JIJIsl alaliTalli B COBPEMEHHOM IH(PPOBOM
oOuiectBe. M3ydyenue anreOpbl oOecreyMBaeT pa3BUTHE YMEHUS HaAONIOAATh,
CpaBHHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIICHUS,
CHIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBHUS U BBIBOJBI,
dbopmynupoBath yTBepKaeHUS. OCBOCHHE Kypca aareOpbl 00ecrieYuBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUS OOYYaloIIUXCS: OHU HCHOJB3YIOT JAEAyKTHBHBIE U
WHYKTUBHBIE PACCYXICHUs, 0000IIeHNEe U KOHKPETU3AINIO, a0CTparupoOBaHue U
aHasornto.  OOyueHue  anredpe  mpeanonaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOSITENTFHOW  JIEATENBHOCTH OOYYalOIINXCs, TOITOMY CaMOCTOSITEIIbHOE
peleHue 3a7a4 SABISETCS peann3auei JesTeIbHOCTHOTO IPUHIIUIIA O0yUeHUSI.

B crpyktype mnporpammel yueOHOro Kypca «Ainrebpa» 1Jii OCHOBHOTO
o01iero o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIbHO-METOUUECKHE
auHAA: «Yucna U BEIYHCICHUS», «ANreOpandeckue BRIpKEHUs», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas H3 3THX COAEp)KATEIbHO-METOAMYECKUX
JMHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJICHCTBYSI C
JpyTMMHU €ro JMHUAMHU. B Xone wu3yueHuss y4deOHOro Kypca oOydarolumcs
MPUXOJIUTCS JIOTHUECKH PACCYX AaTh, MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
s36IK. B cBsI3W ¢ 3THM B mporpammy y4eOHOro Kypca «AnreOpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, TMPEJCTABIEHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOTo 00pa30BaHMs U CIIOCOOCTBYIOIIME OBJIAJCHUIO O0yYarOIIUMUCS
OCHOB  YHUBEpCAIBbHOTO MaTemaTmueckoro s3bika. ComaepkarenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISIETCA €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanue nuHMM «Yucina UM BBIYMCICHUS» CIYXKUT OCHOBOM ISt
JAIbHEHIIETO W3Y4YeHHs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YHUCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C pAalMOHAIBPHBIMA WM HPPALUOHAIBHBIMH YHCIaMH, (HOpMHpPOBaAHHEM



MPEACTABICHUM O JACHCTBUTEIIBHOM 4YHCIE. 3aBEpIICHUE OCBOEHUS YHUCIOBOM
JIMHUU OTHECEHO K cpeHeMy 0011eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTEMaTUYECKOIo amnrmapara, HeoOXOJMMOIro Ui pEeuIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOT'O 0011ero oOpa3oBaHusd YYEOHBbIH Marepuan TpYNIUPYETCs BOKPYT
palMOHANIBHBIX BhIpaKEHUI. AnreOpa IEeMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK
A3bIKa JUIA IOCTPOCHHS MAaTeMaTHYEeCKUX MOJENEH, ONUCAaHUs IPOLECCOB H
ABJIICHUNM peaJbHOrOo Mupa. B 3amaun oOyueHus anrebpe BXOAAT TaKkKe
JanbHeillllee pa3BUTHE AJTOPUTMUYECKOTO MBINUIEHUS, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOEGHMS Kypca HWH(GOpPMATHKW, M OBJAQJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoGpasoBanne cuMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TpauecKol JIMHUK HAIlEJIEHO Ha TOJy4YeHHe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEWIIEH MaTEeMaTUYECKON MOJENH
JUIS OTIMCAHUSl U UCCIIEOBAHUS Pa3HOOOPA3HbIX MPOILIECCOB U SIBJICHUM B MPUPOJIE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroniuxcs
YMEHUS UCTIONB30BaTh Pa3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyueckue, BHOCHT BKJIaJ B (OpMUPOBAHME
IIPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIN3ALUN U KYJIbTYpPHI.

CornacHo yueOHOMYy MmaHy B 7-9 kimaccax wu3yyaeTcsl Y4eOHBIM Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uncna u BBIUKCICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA H
HEPaBEHCTBa», « DyHKIIUWY.

Ha uzyuenne yueOHoro kypca «Anredpa» oroaurca 306 gacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepento), B 8 kiacce — 136 yaca (4 vaca B Henelnw), B 9
kimacce — 102 gaca (3 yaca B HeJIeli0).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa 4 BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, TIEPEXO] OT OAHOW (OPMBI 3amHUCH
npobeit k apyroil. IloHATHEe palMOHAIBLHOTO YMKCIA, 3alKCh, CpPaBHEHUE,
YHOOpSAJOYMBAHUE  pALMOHAIBHBIX 4uceld. ApudMeTnyeckue JeHUCTBUA C
palMOHaIbHBIMK YuciaMu. Pemenne 3amad u3 peanpbHONM IMPAKTUKU HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypaJbHbIM I[IOKa3aTeJeM: ONpeleseHue, IpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpPENENEHUs, 3aIUCh OosbInX yucen. IIpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/1aydl HA
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIUMOCTH, PpA3J0KEHHE HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

Peanbuble  3aBucMMOCTH, B TOM uucie TmpsMas W oOpaTHas
MPONOPLUHUOHAIIBHOCTH.

AnredpanvecKkue BbIPpaKEeHUA

IlepeMeHHBIE, YNCTOBOE 3HAUYECHHUE BBIPAKEHMS C MEpEMEHHOM. JlomycTrmbie
3Ha4YeHUSA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKy BEJIMYMHAMU B BUJE
dbopmybl. Beraucnenus no popmynam. [IpeodbpasoBanue OyKBEHHBIX BbIpaXKEHHI,
TOXXJIECTBEHHO paBHbIE BbIPAXKEHMs, IMpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEJCHUH, IPAaBUJIa PACKPBITHS CKOOOK U MPUBEAEHUS MTOJOOHBIX ClaraeMblX.

CBoliCcTBa CTENEHU C HATYypaJbHBIM MOKA3aTEJIEM.

OpHowieHbl U MHOTOWIeHbl. CTeneHnb MHOrousjaeHa. CloKeHHe, BBIUYUTaHUE,
YMHOXEHHE MHOTOWICHOB. DOpMyIlbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBl M KBaapar pasHocTH. DopMyna pa3HOCTH KBaapaToB. PasnoxkeHwue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YpaBHEHHUA, IpaBWia MpeoOpa3oBaHUsl ypaBHEHMS,
PaBHOCUJIBHOCTh YPABHEHUMU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YpPaBHEHHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHUU. CoCTaBJIE€HHWE YpaBHEHHU IO
YCJHOBHIO 3a7ja4M. PenieHrne TeKCTOBBIX 3a7a4 C IOMOILBI YPABHEHHUI.

JIuneiiHOe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpadguk. Cucrema aByx
JVMHEMHBIX ypPaBHEHUW C JABYMs I€pEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
CIIocOOOM TMOACTaHOBKHU. [IpumMepbl perieHus TEKCTOBBIX 3a7ad4 C TOMOUIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopannara Touku Ha npssmoi. UucioBsle MpoMeKyTKU. PaccTosiHue Mexy
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyrosibHasi cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIXx 3aBucuMocTei. [lonartue ¢ynknuu. [padux
¢bynkuuu. CoiictBa ¢pyukumii. Jluneitnas @yukuus, e€ rpadux. I'paduk dyHKIMNA
y = |x|. I'paduueckoe pelieHre JTUHEHHBIX YpPABHEHUHW U CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KJIACC

Yucji1a ¥ BBIYUCTICHUSA

KBagpaTHeiii kopeHb u3 uwucia. lloHstue 00 wuppalvoHAILHOM YHCIIEC.
Jecsatuunbie TpuOIMKEHUST UppallMOHAIbHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBa/IpATHBIX KOPHEW U UX MPUMEHEHHE K TPEoOPa30BAHUIO YUCIOBBIX BHIPAKECHHIM
Y BBIYUCIICHUSAM. [[€MCTBUTEIILHBIC YHCIIA.

Crenens ¢ uenbIM NoKaszaTesneM u e€ cBorictBa. CTaH1apTHas 3alKUCh YHCIIA.

AnreOpandeckue BhIpaKeHUSAJITe0pandecKue BbIPaKeHu sl

KBamparubiii  TpEXWIEH, pa3jlokKEHHE KBAAPAaTHOrO TPEXWICHAa  Ha
MHOXHUTEIH.

AnreOpanveckass ApoOb. OCHOBHOE CBOMCTBO aireOpanveckol Japoowu.
CnoxeHue, BbIYMTAHUE, YMHOXKEHUE, JeJleHue anrebpandeckux JapooOeit.
PanrionasibHbIe BRIpQXKEHUS U UX IPEOOpa3OBaHUE.

VYpaBHEeHNS 1 HEpABEHCTBAY pABHEHHUS M HEPABEHCTBA

KBagpaTtHoe ypaBHeHHE, (opMyna KOpHEM KBaJpaTHOTO YypaBHEHUS.
Teopema Buera. Permienue ypaBHEHUI, CBOASIIMXCS K JIMHEMHBIM M KBAJIPATHbBIM.
[Ipocreiimue ApoOHO-paIMOHAIbHBIE YPABHEHHUS.

['paduueckas uHTEpHpeTallvs YpaBHEHUN C IBYMs IIEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUU C JBYyMs NEpEeMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckKumM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW MEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMMPYHKIUU

[lonatue Qynknun. OO6nacTh oONpeneieHUs] W MHOXKECTBO 3HAYCHUU
byukiuu. CriocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Yrenune cBoicTB ¢GyHKnuu 1o e€ rpaduky. [Ipumepsl
rpaukoB GYyHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.



OyHKIAK, ONMUCHIBAOINNE TMPSAMYI0 H OOpaTHYI IPOIOPIIHOHAIBHEIC
3aBHCHMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BIYMCICHUA

PanmonanpHbIe yncia, UppallMOHANIbBHBIC YUCIIa, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIEC ApoOu. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, JEHCTBUTEIBHBIE YUCTIA
Kak OECKOHEUYHBbIE JeCATUYHBIC ApoOH. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEKy MHOKECTBOM JIEHCTBUTEIBHBIX YACEN U KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4YHUCEN, apuMETHYECKHe JEHUCTBUS C
JICUCTBUTENBHBIMU YHCIIAMU.

Pa3mepsl 0OBEKTOB OKpYXalOMEro MHpPA, JIUTETLHOCTh TIPOIECCOB B
OKpPY’KaIOIIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika v oueHkKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JluneriHoe ypaBHEeHUE. PelieHue ypaBHEHUM, CBOISIINXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pelnienne ypaBHEHUM, CBOISIIMXCS K KBaJAPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl peleHns: ypaBHEHUM TPETbEU M YETBEPTOMN
CTEIIEHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemienue npoOHO-paliiOHANBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpPEeMEHHBIMU U €ro rpaduk. PemieHue cucrem AByX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Pelienne cuctem JByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JIMHEWHOe, a JApyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM NHEpeMEeHHOM. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduyeckas uHTeprperanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBaapartnunas ¢ynkuusa, e€ rpaduk u cBoictBa. [lapaGomna, KoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTAPAOOIIBI.

I'paduxu Qyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , 1 ux
CBOMCTBA.



YucnoBble  mocieaoBaTeabHOCTUYHCI0BBIE  MOCJIE€I0BATEIBLHOCTH H
Mporpeccuu

[lonsgTe 4YHCIOBOHN MOCIEIOBATSIBHOCTH. 3aJaHuE ITOCJICIOBATEILHOCTH
peKkyppeHTHOM hopmysion U popMyoit #-ro ujeHa.

Apudmernueckass U reoMmerpuueckass mporpeccuud. @opMmysibl #-ro ujeHa
apu(pMETHIECKON U TEOMETPUIECKON MTPOTPECCUil, CYMMBI IEPBBIX 71 YWICHOB.

N300pakeHre 4YJI€HOB apu(PMETHUYECKON M TeOMETPUYECKOM Mporpeccuii
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHUUAIBHBIA POCT.
CI10KHbI€ TIPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl yuyeOHOro Kypca
«Anre0Opay XapaKTepHU3yIOTCS:

1) naTpuoTHYECKOEe BOCTIMTAHUE:

MPOSIBJICHUEM HHTEpPeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHUMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUH B IPYTMX HayKax M MPHUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00SI3aHHOCTEH TpaKJaHUHA U peau3allui ero
npaB, TMPEJICTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (PyHKIIMOHHUPOBAHUS
Pa3IIMYHBIX CTPYKTYP, SIBICHUH, IPOIEAYp TPaKJaHCKOro oOIiecTBa (Harmpumep,
BBIOOPEHI, ONPOCHI), TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPaKTHYECKUM TNPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUU IPAKTUUYECKUX 3ajJad
MAaTEMAaTHYE€CKOW HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHHHM BCEM JKMU3HU JJIsl YCHEIIHOM NpodecCHOHaIbHOM
JIEATCIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM WHIUBUIYAIBHOM TPACKTOPHH 00pa30BaHUS M )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OSMOIHMOHAJILHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajlay, PEIICHUH, pacCyXJACHUH, YMEHUIO BHJIEThH
MaTEMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpHEHTallMe B JEITEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UYEJIOBEKA, MPUPOILI U
oOliecTBa, MOHMMaHUEM MaTeMaTHYECKOW HaykKu Kak cdepbl YelIoBeuecKoi
JIEATEeIbHOCTH, ATAroB €€ pa3BUTHUS M 3HAUYUMOCTH NJIs PA3BUTHUS LIMBUIIU3AIUHY,
OBJIQJICHHEM SI3IKOM MaTeMaTHKH U MAaTeMaTUYECKOW KYJIbTYpOH KaK CpeICTBOM
MO3HAHUS MHPA, OBJIAJAECHUEM MPOCTEUIIMMHU HABBIKAMHM HCCIIEI0BATEIbCKOM
JIEATEIILHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTo0 K€ MpaBa JPYroro 4eJIoBEKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpPUEHTAlEN Ha MMPUMEHEHUE MATEMATUYECKUX 3HAHWM JJIs PEIICHUS 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenpl, IUIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJIEACTBUM ISl OKPY’KAIOWIEH Cpeabl, OCO3HAHUEM
rJ100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPoOJieM U MyTe UX pelieHus;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS

ba3zoBble 1ornyeckue AeicTBuA:

e BBIBIITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHUN MEXIy MNOHATHAMH, (OPMYIUPOBATH
ONpENENICHUs]  IOHATUM, YCTAHABIMBAaTh CYIIECTBEHHBIH IMPHU3HAK
KJaccu(ukanuy, OCHOBaHUSA Mg OOOOIIEHHMS W CpAaBHEHUS, KPUTEpUU
MIPOBOJIMMOI0 aHAJIN3a;

e BOCHOPUHHMATh, (POPMYJIUPOBATH U  NPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTpULIATENIbHBIC, €AMHUYHBbIC, YacTHbIE MU OOIIME,
YCIIOBHBIE;



BBIIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM U
OpOTUBOpeYMs. B (akTax, JAaHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npeajaraTb ~ KPpUTEPUM I BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTelIbCTBA MATEMATUYECKUX YTBEPKIAEHUHN (TIPSMbIE U OT
MPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBAaTh AapryMEHTALMIO, TMPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh crnoco0 pemieHus yuyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEUICHUs, BbIOMpaTh HauOoJee MOAXOAAIMA C YYETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKkue 1eHCTBUSA:

HCITOJIB30BaTh BOTIPOCHI KaK WCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOPEUUE, NpOOIEMy,
CaMOCTOATENFHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOAUTL IO CaMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBaHME 1O  YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTeMaTHYECKOTO OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH 0OOOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOIO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaK¥Ke BBIJIBUTaTh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(MOpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATHU3MPOBATH W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUYHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOWpATh (opMy TMpeAcCTaBiCHHS WHOOPMAIUM W WUIUTIOCTPUPOBATH
pelraemMble 3aJayd  CXE€MaMM, JAuarpaMMaMu, HWHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTHh WH(OOPMAIMU TIO KPUTEPHUSM, MPEITI0KCHHBIM
YUHUTENIEM WU CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHble 1elCTBUA:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKACHUS B COOTBETCTBHH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH MMOITYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JieMbl, pelraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TOUCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUSAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»uBaTh pa3jiMyUe U CXOJCTBO NO3ULMUH, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAKEHUS;
OpEJCTaBIsATh  pEe3yNbTaThl  pEHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAMN U OCOOCHHOCTEN ayTUTOPHH;
NIOHMMAaTh W HUCIOJIb30BaTh  MPEUMYINECTBA  KOMAHAHOW  H
UHAMBUIYAJIbHONM paboOThl NpU pPELIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3ajady;

MPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pacmpelneisiTb BHABI pPadOT, JOrOBapUBATHCA,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TIpPyNIHoBBIX (opmax paboTel (0OCYyXIeHUs, OOMEH
MHEHUSIMHM, MO3TOBBIE INTYPMBl M JIpyTue€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/[IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHHBEpPCAJIbHbIE yUeOHbI€e 1elCTBUS
Camoopranusanus:

CaMOCTOATEIBHO COCTaBJIAThH IUIAH, aJlTOPUTM pelIeHUs 3afauu (WIh €ro
4acTh), BBIOMpaTh CIOCOO peHIeHUsl ¢ YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHNUH ¢ Y4ETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIaJIETh CIOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJ IIpouecca H
pe3yibTara peleHnss MaTEMaTHIECKOM 3a1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IIPU PELICHUU
3a1a4d, BHOCHTb KOPpPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACSATEIBHOCTU IOCTABICHHOW LEIU
U yCIIOBUSIM, OOBSCHATh MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HAXOJIUTh OIIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOyYarolmMUICS TMOJYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

BrInonHsTh, codeTass YCTHbIE M NMHCbMEHHBIE MPUEMBI, apupMeTHUYECKHe
JEUCTBUS C PAMOHAJIBbHBIMU YU CIIAMHU.

HaxonuTe 3Ha4eHWs YHUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIE
CrocoObI U MPUEMBI BBIUYUCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTs OT 0fHOM (GOPMBI 3alKUCH YUCEN K JIpyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUYHYIO IPOOD).

CpaBHUBATH U YIIOPSAJOUYUBATH PALIMOHAIIBHBIC YUCIIA.

OKpyrisaTh yucna.

BBINONHATS NPUKHUIKY U OLEHKY PE3yJbTaTa BBIYMCICHAN, OLICHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKECHUI. BBINOMHATH NEUCTBUS CO CTENEHSMH C HATypajlbHBIMU
MOKA3aTEISIMH.

[IppuMeHATP  NpU3HAKK ~ JCIUMOCTH,  PA3JO0KEHUE HA  MHOYKHTEIHU
HaTypaJIbHBIX YUCEIL.

PemaTp NpakTUKO-OPUEHTHPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOILIEHHEM
BEJINYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHUH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEMICHUS 3a7a4 C YYETOM OrPAaHUYEHMM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpanveckue BbIpaKeHHU s

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipolecce OCBOEHUs y4eOHOro MaTepuarna.

HaxonuTe 3HaueHUs OyKBEHHBIX BBIPAKEHUW NPHU 33JaHHBIX 3HAYECHMSIX
IIEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUS  IEJIOr0  BBIPAXKEHUS B~ MHOTOWIECH
MPUBEJACHUEM TIOJIOOHBIX CIIara€MbIX, PACKPHITUEM CKOOOK.

BBINONHATE yMHOXKEHHWE OJHOWIEHA HA MHOIOYWIEH M MHOTOWIEHA Ha
MHOTOYJIEH, TPUMEHSTh (POPMYJIbI KBaJlpaTa CyMMbI U KBaJparTa pa3HOCTH.

OcCylecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXKHUTEIW C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXWTENsS, TIPYNIUPOBKU  CIAraeMbiX,
npuMeHeHus (POPMYJ COKPAILIEHHOIO YMHOKEHHS.

[TpumensaTs npeoOpa3zoBaHKsi MHOTOUWICHOB JUIS PELICHUs Pa3IUYHbIX 33734
13 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPAJIbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHUsI BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pewmiaty NMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUiia
nepexoja OT UCXOJIHOTO YpaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, gBiseTcs
JIM YACTIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpadudecKre METOIbI IPHU PEIICHNUN JTUHEHHBIX YPAaBHCHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMU, TOJB3YSACh TI'paQUKOM, MPUBOJIUTH MPUMEPHI PEIICHHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS MEPEMEHHBIMU, B TOM
quclie TpaguIecKu.

CocraBisiTh W pemiaTh JHUHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEWMHBIX
YpaBHEHUH 1O YCJIOBHUIO 3a/layd, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l [IOJy4YEeHHBIN pe3yJIbTar.

DOyHKUMHA

N3006paxkaTh Ha KOOPAMHATHON MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, HHTEPBAJIbI, 3aAMKCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM SI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpJAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUUNA. CTpoUTh rpaduk PyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKIMNA M3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPAacCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeACTaBICHHUS W aHalu3a UHGOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALIMIO U3 IPaQUKOB peaabHbIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOydYarOmIMIICS TOJYYHUT CIEAYIOIINE
MPEeIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCTIEHUSA

Hcnonp30BaTh HayajabHBIE MPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIbHBIX
quCell JJIsi CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHHM, N300pakaTh JEeHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSAMOM.

[IpuMensaTy TOHSATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3Ysl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBINOJHSITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpPKAIIUX KBaJpPaTHBIE KOPHH, HCIOJb3YS
CBOWCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJBIIMX M MAaJIbIX YUCENT C MOMOIIBIO JIECATHYHBIX
npo0eii u creneHelt yucna 10.

AnredpanvecKue BbIPpaKEHUA

[IpuMeHSATh, TMOHSTHE CTENEHU C IEJNbIM II0Ka3aTeJIeM, BBINMOJIHATD
npeoOpa3oBaHus BRIPAKECHHM, COACPKAIUX CTETICHH C EIbIM IMOKA3aTEIEeM.

BhITIONIHATH TOXKJIECTBEHHBIE MPeoOpa30BaHUs PAMOHATBHBIX BBIPAKEHUI
Ha OCHOBE IMPaBWJI JSUCTBUHN HAJl MHOTOUJICHAMH U aJITeOpandecKUMU APOOSMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[TpumensaTs mpeodpa3oBaHus BEIPAKCHUN JIs1 PEIICHUS Pa3IUYHbBIX 3a]1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEMETOB, U3 PEATIbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHelHbIe, KBaJpaTHbIE YPAaBHEHUS W pallMOHAIbHBIE YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs] IEPEMEHHBIMH.

[IpoBouTh MpocTeiilve UCCAEAOBAHUS YPABHEHHUN U CUCTEM YpaBHEHHM, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauuecKkux mpeacTaBieHui (ycTaHABIUBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMa yYpaBHEHUUN pELIeHUs, €CIU HUMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3a7adu K €€ ainredpamdeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YHCIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKH,
peliath JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauuecKy0 WUTIOCTPALMI0O MHOXKECTBA pEUIEHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUMHA

[loHumMaTh ¥ KCIMONB30BaTh (DYHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONPEAENITh 3HaueHHe (YHKIUHM O 3HAYEHUIO
aprymMeHTa, OIpeaesaTh CBOMCTBA (PYHKIMU MO €€ rpaduky.

Crtpoutb rpaduku dJIeMEHTaApPHBIX QYHKITUN BUJIA!

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBONHCTBA YHCIOBOIA
byHkmn 110 e€ rpaduKy.

K xoHuy oOyuenuss B 9 kjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucnaa v BIYMCICHUA

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPpAIlMOHATIbHBIE YHCIIA.

Boinonuate apudmeTudyeckue JEHUCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIUUCICHUS C
UPpalMOHATBHBIMH YHCIAMHU.



HaxoauTh 3HaYeHUs CTENEHEHW C MEJIbIMH II0Ka3aTeisiMU MW KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh JI€MCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHBIE M KBaJpaTHBIC yYPAaBHEHWS, YPABHECHUS, CBOASIIMECH K
HUM, POCTEHIITNE IPOOHO-paIlMOHATBHBIE YPABHEHUSI.

Pemate cuctembl AByX JMHEMHBIX YPAaBHEHUW C JIByMsI NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBJISIETCS TUHEHHBIM.

Pemiath TekcTOBBIE 3ajayM  aNreOpPaMvYecKUM CIIOCOOOM €  TTOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHUH, B
TOM YHCJIE ¢ IPUMECHEHHEM TpauiecKuX ImpeacTaBieHui (yCTaHABIUBATh, HMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBKO, U
nmpouee).

Pemiath nuHElHbIE HEPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBa, HM300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHWCIIOBOW MPSIMOM, 3aMMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatp  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, U300pakaTh pELIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aMUCHIBATh PEIIEHUE C MOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIIEHUH PA3JIMYHBIX 33]1a4.

DyHKUMHA

Pacno3naBath (yHKIMU H3y4eHHBIX BUJOB. [loka3biBaTh CXEMAaTHYECKHU

pacmoioKeHHe Ha KOOPJIMHATHOM IUIOCKOCTH rpadukoB QpyHKIM BUaa: y = kx, y
=kx+b y=ki y=ax2 +bx + ¢ y=x3, y=1Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth 1 HU300pakaTh CXEMATUYECKU IpapUKU KBaJpaTHMUHBIX (DyHKLUH,
OMMCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacnio3HaBaTh KBajpaTUYHYyIO (QYHKIHIO 1O (HOpMYyJIE, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbIe MOCT€10BATEIBLHOCTH W POrPeccUum

Pacrio3naBaTh apuMeTHUECKyl0 M TE€OMETPUYECKYIO TMPOTPECCUU MpH
Pa3HbBIX Crloco0ax 3agaHusl.

BbINOMHATS  BBIUMCIEHHMS C HUCHOJb30BaHUEM (OPMYJT N-ro  4ieHa
apu(MeTnyecKoi U reoMeTpUYECKOM Mporpeccuii, CyMMbI MEPBBIX N YJIEHOB.

N300paxkath wieHBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPJIUHATHOM
MJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIC 33JIaYd M3 PeaJIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOpA, [U(PPOBBIX
TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
HaunmMenoBaHue pa3iesioB u TemMm uudposbie
Ne i/t P Konrtposbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| Yucina n Beruncienus. PanmonanbHbie 75 1 bubnuotexa [JOK
yucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BhIpaKeHUs 27 1 hitps://m.cdsoo.rw/7f41 5590
but6mmoreka [JOK
3 YPABHCHMUS M HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 Koopaunats! u rpaduii. @yHKumMM 24 I https://m.edsoo.ru/7415b90
bu6nuoreka [JOK
> losropenne i 06obmerme 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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

KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P Konrpoabnsie | IlpakTHyeckne (g )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
but6mmoreka [{OK
1 Uucna u Beruucienus. KBaapatabie KOpHU 18 hitps://m.cdsoo.rw/ 7641 Taf
) UYucna u BerunciieHus. CTeneHs ¢ UenbIM 7 bubnuotexa [JOK
IOoKa3aTejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaKeHHUs. 2 | bu6mmorexa [IOK
KBagpaTHblii TpéxwieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXKEeHHUs. 20 1 bubmuoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 20 1 bu6nnoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bu6muoteka [{IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
7 YpaBHeHus U HepaBeHCTBA. HepaBeHCcTBa 15 1 hitps://m.cdsoo.rw/7f41 7af
bubmuoreka [JOK
O .
8 YHKUHH. OCHOBHEIE IOHATHA > https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
O 4
? yHictn. qucnosbie pynKimm ? https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
1 I1 1 2
0 OBTOpeHHE ¥ 0000meRHe 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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https://m.edsoo.ru/7f417af8
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9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHMe pa3iesioB U TeEM (undposbie)
Ne i/m Kontpoabnbie | IlpakTnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Uwucna u Beruucienus. [leiicTBUTeNbHbIC 9 bu6mmoreka [IOK
s (E] https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 | bubnmnoreka [JOK
OJHOU MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7£419d08
Bbu6mmorexa [JOK
> Pyniun 16 ! https://m.edsoo.ru/7f419d08
bubmnoreka LIOK
1
6 YucinoBbIle TOCIEN0BATEIILHOCTH 15 https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 | bu6mmorexa [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



