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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHuUs: OHa 00ECIIEYUBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucaa u BeIUUCICHUS», K ANTeOpanyecKue BhIPAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JpPYyrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JTATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
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CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIo.

CopnepxaHue AByX anreOpandeckux JMHUN — « AreOpanyecKre BhIPaXKeHUsD
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4ueOHBIH MaTepuan TIPYHNIUPYETCS BOKPYT
palMoHaIbHBIX BBIpaKEHUN. Anredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIHMCAHMS NPOLECCOB U
ABJIICHMA peanpHOro Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOJAUMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, U OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUS!, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u odmectBe. M3ydyeHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMUHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
IIPEICTABICHUN O POJIM MAaTEMATUKN B PA3BUTUH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMYy MIaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«Anre0pa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna © BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: 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 HezieuNi0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHounensl 1 MHOrousaeHsl. Ctenenbp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU



CIIOCOOOM TOACTaHOBKHU. [IpuMepbl perieHusi TEeKCTOBBIX 3aad C IMOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKU. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOMA.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKHU Ha KOOPAWHATHOM TuiockocTh. [Ipumepst rpadmkoB, 3aaHHBIX (HOPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. Ilonstue Qynkuun. I'paduk
bynkuuu. CoiicTBa hyHkiuil. JIunelinas pynkuus, e€ rpaguk. ['padux GyHkumu
y = [x|. 'padudeckoe pernieHue TUHEWHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX

YPaBHEHUM.
8 KVIACC

Yuciaa v BBIYMCICHUA

KBagpatHpiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBoCTBAa apuMETHIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

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

AnreOpandeckre BhIpaKeHUSIAJreOpandeckne BbIpaKeHu st

KBagparHeiii  TpEXWIeH, pa3jIOKEHHE  KBAJpPaTHOIO TPEXWIEHA HA
MHOKUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOeH.
PannonanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPaBHEHHUS.

['paduyeckas vHTEpIIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JVMHEMHBIX YpaBHEHUU C JByMsl IE€peMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEHHBIX YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKIMNPYHKIUU



[Tonsstue ¢ynkuuu. OOIacTh ONpEAENeHUsT U MHOXKECTBO 3HAYEHMH
¢ynxun. CrnocoObl 3a1aHus QyHKIUHN.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINHA, OTPaXKAIOIIUX PEaTbHbBIE MPOIIECCHI.

@OyHKIMK, ONUCHIBAOIIME MPSAMYIH0 M OOpaTHYI0 MPONOPLHOHATIbHBIE
3aBHCHMOCTH, HX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHrEe YPaBHEHUH U CUCTEM YpaBHEHUIA.

9 KUIACC

Yucaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHAIbHBIC YKCIIa, KOHEYHbIE U OECKOHEUHBIC
JEeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JECHCTBUTEIbHBIE YK CIIA
Kak OCCKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKYy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME JIEUCTBUTENBHBIX YHCEN, apuU(PpMETHYECKUe JEHUCTBUS C
JEUCTBUTEIBLHBIMYA YU CIIAMH.

Pa3mepbl OOBEKTOB OKpPYKAIOWIEr0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHpE.

[Tpubnmxk€HHOEe 3HAYCHHE BEIIMYUHBI, TOUHOCTh MpUOImKkeHus. OKpyriieHue
yucell. [Ipuknika u oueHkKa pe3yabTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHeHHN M, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI TIEpEeMEHHBIMH M ero rpaduk. Pemienne cuctem nByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoil creneHu. [ 'paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUH C JIByMs IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMH.

OyHKIMNPYHKIUU



KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopauHaTHI
BEPLIMHBI TapadOoJIbl, 0Cb CAMMETPHH MMAPAOOJIBI.

I'padukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, 1 ux
CBONCTBA.

UucnoBele  mocnenoBaTelbHOCTUUHMCIOBbIE  MOCJEI0BATEIBHOCTH U
Nporpeccuu

[loHATHE 4YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIJIEIOBATEIIBHOCTH
peKyppeHTHOI popMyIoit u hopMyJIol n-TO YieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opmyisl n-TO UieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrPeCcCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxkeHne YICHOB apH(PMETUYECKOM MU T€OMETPUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAJIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM



MMO3HAHHUS MHPA, OBJAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JICATEIILHOCTH;

6) ¢usumyeckoe BocnuTranue, GopmMHpoBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MNPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHWUM I PELICHUA 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOMICH Cpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYKAIOIIEW CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM B MMyTEeH MX pelIeHuUs;

8) ajanranus K U3MEHSAIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIOBHUSAX HEONMPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTBCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM AEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIHMPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

* BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMaTUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (OPMYIUPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3a;



e BOCIIPUHUMATh,  (OPMYJIHPOBATH H  TPEOOPa30OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W oOmIue,
YCIIOBHBIC;

eBBISIBJISITh ~ MaTE€MaTU4YeCKHe  3aKOHOMEPHOCTH, B3aUMOCBSI3U |
npotuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHH M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e pa30UpaTh JOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPXKACHUH (MpsMble U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOKHBIC OKa3aTelIbCTBA
MaTeMaTH4ecKnX (aKTOB, BHICTpaWBaTh AaPTYMEHTAIMIO, IPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh Ccroco0 pelieHus y4deOHOM 3amayu  (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIICHUSA, BBHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

e ICTIOJI30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKAN WHCTPYMEHT MO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
CaMOCTOSATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHCE;

e IPOBOJNTH TI0O CAMOCTOSITEJILHO COCTABJIGHHOMY TUIAaHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIEAOBAaHME  TI0  YCTAHOBJICHUIO
OCOOCGHHOCTEH MaTeMaTHUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

o IPOTHO3MPOBATh BO3MOXKHOE pAa3BHTHE TPOIECCa, a TaKKe BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

* BBISIBJISITh  HEIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

e BBIOWMpaTh, AaHAIM3UPOBATH, CHUCTEMATH3MPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHHUS,

e BBIOWpaTh (opMy TpeAcTaBiIeHUS UWHOOPMAIMM U HWUIIOCTPUPOBATH
perraemMbie 3ala4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl u uxX
KOMOMHAIIUSIMU;
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* OIICHMBATh HANEKHOCTh HH(POPMAIMKU TIO KPUTEPHUSM, TNPEITIOKEHHBIM

yUHTENIeM Wil CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

e BOCIIPUHUMATh U (POPMYJIUPOBAThH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMHU
U UeIsIMU OOIIEHUs, SICHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOYKY
3pEeHHs] B YCTHBIX M TMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOIy
pelieHus 3aa4i, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yJIbTaT;

B XOJIe 00CYXIACHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY 00OCYKIaeMOU TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUs], COIMOCTABJISATh CBOM CYXKICHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JUajora, oOHapy>XMBaTh pa3jiu4ue U CXOACTBO IMO3UIIUH, B
KOpPPEKTHOU popme PopMyTUpOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

e IPEJICTABIIATH PE3YJbTAThl PEUICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
MPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (POpMAT BBICTYIUICHUS C YUYETOM
3a/1a4 Mpe3eHTallUU U 0COOCHHOCTEN ayAUTOPUH;

e IOHUMATh U MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON W UHIUBUIYTHHOU
paboThI MpU PEIICHNH YYCOHBIX MaTEMaTUYECKUX 3a/aY;

e IPUHUMATH LIE€JIb COBMECTHOMN MESITEIBHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
00Cy»XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH

e y4aCTBOBaTh B TPYMNIOBBIX (opMax paboTel (0OCYXKIeHus, OOMEeH
MHEHUSIMH, MO3TOBbIE IITYPMBI W JIpyTH€), BBINOJHATH CBOKO YacTh
paboThI U KOOPJIMHUPOBATH CBOM JICUCTBUS C JPYTUMHU WICHAMU KOMaH]IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

e CAMOCTOSITEJILHO COCTaBJISATh IUJIaH, aJTOPUTM pelIeHUs 3aadyu (WIH ero
4acTh), BBIOUpaATh CIOCOO peleHUss ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BJIQJICTh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJISI TIpoIiecca U pe3yibTaTa
pelieHusi MaTeMaTUIeCKOM 3a/1auu;

e IPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a7auH,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

11



* OLICHMBATh COOTBETCTBHUE PE3YJIbTATA ACSATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBHSIM, OOBSICHATH NMPUYUHBI JTOCTHXKEHUS WM HEJTOCTHKEHUS LEJH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CIETYIONINE
MpPEAMETHBIE PE3YIbTATHhI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHe
JEUCTBUS C PAallMOHATIbHBIMU YUCIAMU.

HaxoauTh 3Ha4YeHUsSI YHUCJIOBBIX BBIPAKEHUH, MPUMEHSITH Pa3zHOOOpa3HbIC
criocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUN, COJACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[TepexoauTh OT 0omHOM (OPMBI 3aMKMCH YUCEN K JPYyroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUYHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsITh yncna.

BBINONHATE TPUKUAKY U OLIEHKY PE3ybTaTa BIUUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKEHUU. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YHCEIL.

Pemiath NpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAHUYCHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AnredpanvyecKue BbIPpaKEHUSA

Hcnonp30oBaTh anreOpandecKyto TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIpQXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBECHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BrIMONHAT yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
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OCylIeCTBIIATh PAa3JI0KEHUE MHOTOWICHOB HAa MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENSA, TIPYNIUPOBKU  CIIAraeMbIX,
npuMeHeHus (POPMyYJT COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB JUIsl PELICHUS Pa3IMYHbIX 3aja4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHOU TPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHHsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, ABisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIUXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JIBYMsI TI€PEMEHHBIMH, MOJIb3YsSICh TpaUKOM, HPHUBOJAUTH MPUMEPHI PELICHUS
YPaBHEHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsAiTh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUN IO YCJIOBHUIO 3aJayd, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4EeHHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkaTh Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIUE 33 IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anre0pandeckoM SI3bIKe.

OtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOUTEIILHOCTD, BPeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHuss B 8 kuacce oOydaromIMHCA MOJYYUT CIETYIOIIHNE
IIPEIMETHBIE PE3YJIBTATHI:
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Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEJACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
Yyucel JJis CPaBHEHUsS, OKPYTJICHUS] U BBIYUCICHUH, H300paKkaTh I€UCTBUTEIbHbBIC
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh moOHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJ[paTHbIE KOPHHU, UCIOJIb3Yysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npo0Oeit u creneneit yucia 10.

AuredpanvyecKue BbIPpaKeHUA

[IpyMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu Jpo0sMH.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOKUTEIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/7a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aqaud K €€ anreOpandeckoi
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M TOJIyYEHHBIN PE3yIbTaT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JaBaTh
rpaUyecKyr0 WJUTIOCTPALIMI0 MHOXKECTBA pEIICHUNM HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ HUCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUYEHMsI), ONPEACNiITh 3HaUYeHHE (YHKUUHU O 3HAYEHUIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKITMU 10 €€ rpaduKy.

Crpoutsb rpaduku deMeHTapHbIX GYHKIUN BUJIA:
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y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
byHKIMH 110 €€ rpaduKy.

K koniy oOyuenus B 9 kiacce oOydarOmIMiiCS TOJNYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAIOUYUBATH PAIUOHAIIBHBIC U UPPAllMOHATBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBINOJHATh BBIUMCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

Haxomute 3HaueHHWs CTENEHEW C MENbIMU T[OKa3aTelssMU W KOPHEW,
BBIYUCTISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pPE3yJbTara
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHNS U HEPABEHCTBA

Pemiath NuHEHBIE W KBaJApaTHbIC YpPaBHEHMS, YpaBHEHHUsS, CBOJSIIHMECS K
HUM, TIPOCTENIITNE APOOHO-pAIIMOHAIIBHBIE YPABHEHHUSI.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemiath TeKCTOBbIE 3ajayu  aJireOpaudeckuM CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUMN PEIICHMS, €CJId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
pelIeHNE HEPABEHCTB HAa YMCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUN PA3IUYHBIX 33]1a4.

DyHKIUU

PacriosnaBath (GyHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacnoyioKeHUue Ha KOOPAMHATHON TUIOCKOCTU TpadukoB GyHKUMNA BUaA: y = kx, )
=hkx+b y=kixy=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBHCHMOCTH OT

3HauYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.
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Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH MO UX TpaduKaM.

Pacnio3naBaTh kBagpaTHuHyo (QYHKIHUIO 10 (HOopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

YuciioBbIe MOCIEI0BATEILHOCTH M IIPOrPeccUH

Pacno3naBaTh apu(METHUYECKYI0 W TEOMETPUYECKYIO0 TMPOTPEecCUd Npu
pa3HBIX CrIOco0ax 3aaHus.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYyJIT N-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpecCcuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
TUTOCKOCTH.

Pemarp 3amaum, cBSi3aHHBIE C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
YuClie 331a4U U3 pealbHOM JKHU3HHM (C HUCIIOJIb30BAHUEM KaJIbKYyJIATOPA, LUPPOBBIX
TEXHOJIOTU).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE 25 1 bubmuorexa [JOK
4qHcia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 Anre6 27 1
JITEOPAHCLiE BHpKCHI https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
oOpAwHATH! M rpaduKy. GyHKIMK https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpCHUE U 0000MmeHHe 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne /i Konrpoubusie IIpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[10Ka3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxwiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBHeHus U HepaBeHCTBA. CHCTEMBI bubnnoreka [JOK
6 . 13
YpaBHEHHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.ru/7f4 1 7af8
bu6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS . https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
? Dyuicuan. HHCI0BbIE pyHKLHH ’ https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1
10 HosTopenne 1 obobmene 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubmuoreka [IOK
qyrcna https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnnorexa [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 v .H 16 1
paBHEHMs ¥ HepaBeHCTBa. HepaBeHcTBa hitps-//m.cdsoo.rw/7f419d08
5 Dy 16 1 bubmuoreka [{OK
https://m.edsoo0.ru/7f419d08
bu6mmoteka IIOK
6 4 15 1
HCIIOBBIE MOCIIEI0BATEIBHOCTH hitps:/m.cdsoo.rw/76419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 | bu6nmorexa LIOK
3HAHUH https://m.edsoo0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

1

1.1

Yucna v BRIYUCICHUS

BBIHOJ'IHHTB, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

apI/I(bMeTI/I‘-IeCKI/Ie HeﬁCTBHﬂ C paiMOHAJIbHBIMHU YHCJIaMU

1.2

Haxomuth ~ 3HaueHHMs]  YHUCJIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYUCIICHHS 3HAUeHUN JAPOOHBIX

BBIp)XEHUH, coJlepKaIuX OOBIKHOBEHHBIC U IECITUIHBIE TpOOH

1.3

1.4
1.5

[lepexomuts OT oOmHON (OPMBI 3amHMCH 4YUCEl K  JPYrou
(mpeoOpa3oBeIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JICCSITHYHYIO, B YAaCTHOCTH, B OCCKOHECUYHYIO
JECSITHUHYIO ApOOb)

CpaBHI/IBaTB " YHHopsasA041uBaTh palfiOHAJIbHBIC YHUCIIa

OxpyrisTh yncia

1.6

BpINONHATE NPUKUIKY M OUEHKY pPE3yJbTaTa BBIYMCIEHUN, OLICHKY
3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKAa3aTCIIIMU

1.7

1.8

2.1

HpI/IMCHSITI) HpI/ISHaKI/I JACIIMMOCTH, pa3J'IO)KCHI/I€ HAa MHOXUTCIN
HATYPaJIbHBIX YHCEI

Pemrate  mpakTHUKO-OPUEHTUPOBAHHBIC  3aJlauM,  CBSI3aHHBIE  C
OTHOIICHUCM BCJINYHH, HpOHOpHI/IOHaIII)HOCTBIO BCJINYHH,
MPOICHTAMHU, HWHTEPIPETHPOBATh PE3yJbTaThl pPEUICHUS 33134 C
Y4ETOM OTpaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX
00BEKTOB

AnreOpanuecKkue BhIpaKCHUs

Hcnonp3oBarth  aareOpandyecKkyrd TEPMHUHOJOTHIO W CHMBOJIHKY,
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MPUMEHSATH €€ B MPOLIeCcCe OCBOSHHSI yUeOHOT0 MaTepuaa

Haxonute 3HadyeHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAYEHUAX NIEPEMEHHBIX
53 BbmonHaTe npeoOpa3oBaHMsl LEJIOTO BBIPAKEHHS B MHOTOUWIEH
. MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINOMHATE YMHOXEHHE OJHOWIEHA HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOTOWIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara
pasHOCTH
Ocy1ecTBIATh pa3aoKeHNE MHOTOUJIEHOB Ha MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEro MHOXHTEJS, TPYNITUPOBKU CIaraeMblx,
npuUMeHEHHsT (HOPMYJT COKPAIEHHOTO YMHOXKECHHS
26 [IpumensaTh npeoOpa3oBaHKsl MHOTOYIEHOB JJIsl PELICHUs Pa3InYHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
57 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypPaJbHBIMHU ITOKa3aTEIISIMHU
. U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHMSI U HEPABEHCTBA
Pemarp JsMHENHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, NPUMEHSSA
3.1 MpaBWJIa MepPexoaa OT UCXOJHOTO YpaBHEHHUS! K PaBHOCHIBHOMY €MY.
IIpoBepsTh, SBIISIETCA JIM YUCIIO KOPHEM YPaBHEHUS
19 [IpumensaTs rpaduyeckue MeETOJAbl MPH  PELICHUM JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
13 [TonGupath npuMepsl map YUCe, ABISIOMUXCS PEIIEHUEM JTUHEHHOT0
' YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU
Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
3.4 JIBYMsl TI€PEMEHHBIMH; IMOJIb3YSCh TI'paUKOM, MPHUBOAUTH NPUMEPHI
pelleHns ypaBHEHUs
35 Pemrate cuctemsl 1ByX JMHEHHBIX YPAaBHEHHM C ABYMS IIE€PEMEHHBIMU,
. B TOM 4HCIIE TpapUUECcKu
CocTaBnATh U pemarh JUHENHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH MO YCIOBUIO 3aJa4M, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJYUYEHHBIN pe3yabTaT
4 Koopaunats! u rpadpuku. @yHKIMN
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4.1

N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOPAMHATaM, JIy4M, OTPE3KH, HHTEPBAJbI, 3alMCHIBATh

YU CJIOBBIC ITPOMEIKYTKH HaA anre6panqec1<0M SA3BIKC

4.2

4.3

Ormeuatre B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM
KOoOopAuHaTamM

Crpouth rpaduku nuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIUN y

=[]

44

OnwuceiBaTh C MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBHCHUMOCTU MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHME, LECHY, KOJHUYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI

4.5

HaxonuTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa

4.6

[lonumarps rpaduueckuii crmoco0 MPENCTaBICHUS U aHAIM3a
uHbOpMAlNY, W3BIEKATh M WHTEPHPETHPOBATH HWHPOPMALUIO U3

rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCHMOCTEM

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucna 1 BEIUMCIIEHUS

1.1

1.2

Hcnons3oBarh  HayaJbHBIE  MPEICTABICHUS O  MHOXKECTBE
JNEUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUS, OKPYIJVICHHsS U BBIUHUCIICHUH,
n300paXkaTh JIEMCTBUTENbHbIE 4YHCIAa TOYKAMU Ha KOOPIMHATHOMN
psAMON

[IpumeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
HaxXOJUTh KBaJpaTHble KOPHHU, HCIONB3YsS IMPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH NPE0Opa30BaHMs BbIpaXKEHUH, CoepKalux

KBaJpaTHbIE KOPHH, UCTIOJIb3Ys CBOWCTBA KOPHEN

1.3

Hcrmonp30oBaTh 3amucu  OOJIBIIMX W MAaJBIX YHCEI C IIOMOIIBIO

JECSITHUHBIX Apobel u creneneit uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

HpI/IMCHHTL IIOHATHUEC CTCIIEHU C IICJIBIM II0KAa3aTCJIEM, BBIIIOJIHATH
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2.2

23

24

MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTENEHH C IIeNIBIM
nokasaTelieM

BeImonHATE  TOXACCTBEHHBIE  NpeoOpa3oBaHHs  palMOHAIBHBIX
BBIPQKCHHII HA OCHOBE IMpPABUJI JACHUCTBUM HAJ MHOTOWICHAMH U
anreOpanvdecKuMu JIpo0sIMu

PackianpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEIHN

[IpumensaTh npeoOpa3oBaHUs BBIPAXKEHUI IS PEIICHUS PAa3IUYHBIX

3a/1a4 U3 MaTEeMAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKU

YpaBHEHHUs U HEpABEHCTBA

3.1

3.2

Pemarsn J'II/IHCI‘/'IHBIG, KBaJApaTHBIC YpaBHCHUA HU PALUOHAJIBHBIC
YpaBHCHU:A, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/If/'I C IABYMs

IICPEMCHHBIMU

IIpoBoguTh npOCTEMIIME HCCIENOBAaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHMIl, B TOM 4YHCI€ C TPUMEHEHHEM TpapuuecKuX
NpeCTaBIeHUN (yCTaHABIUBAaTh, UMEET JM YPaBHEHHE WJIM CUCTEMa

YpaBHEHUI pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe)

33

3.4

[lepexomuTh OT  CJIOBECHOH  (QOpPMYIHpPOBKM  3amadu K e
anreOpanveckoil MOJIEIH C TMOMOIIBIO COCTABICHUS YpPaBHEHUS WU
CHUCTEMBI yYp aBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IGHHBIfI pe3yjibTaTt

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB MUl CPABHEHUS, OLIEHKH,
pelaTh JMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTFOCTPAllMI0O  MHOXECTBA  PELICHUM

HCPaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMU

4.1

[lonuMaTh M UCHONB30BaTh (PYHKUMOHAIbHbIE MOHATUS M S3BIK
(TepMUHBL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HaueHUE
(GYHKIMK 1O 3HAYEHMIO apTyMEHTa, ONpEeIeNsTh CBOWCTBA (YHKLUHU

o e€ rpaduky

4.2

Crtpouts rpaduku 371€eMEeHTapHbIX PYHKIMNA BUA:

y = k/x
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kix
, Y =X,y = X% y = |x|, onucChIBaTh CBOWCTBA YHUCIOBON (YHKIMH MO €€

rpaduxy

9 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEMOro .
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus
pe3yjabTarta
1 Yuciia 1 BBIYUCICHUS
. CpaBHHMBaTh W YNOPSAOYMBATH PAlMOHAIBHBIE U HPPALMOHAIBHBIE
' yucia
BrITonHATE apuMeTHIeCKHe ESHCTBUS C PAIllMOHATHHBIMUA YUCIIAMU,
1.2 coyeTasi yCTHbIE M MUCbMEHHBIE NPUEMBI, BBITOJHATH BBIYUCICHUS C
HMpPaLMOHAIBHBIMU YUCIIAMU
13 HaxonuTe 3HaueHusi creneHeld ¢ UEIbIMU IOKA3aTeNsIMU M KOPHEH,
' BBIYMCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyTrIaTh AEUCTBUTENBHBIC YNCIIA, BBITIOJHATH MPUKUIKY PE3yIbTaTa
' BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHUS U HEPABEHCTBA
)1 Pemate  nuHElHBIE M KBaJApaTHbIE YpPAaBHEHUs, YPaBHEHUS,
. CBOJAIIUECS K HUM, IPOCTEHIIIIE TPOOHO-pAllMOHANIbHEBIE YPABHEHHUSI
Pemare cucremsl AByX JIMHEMHBIX YPAaBHEHUM C IByMS NIEPEMEHHBIMU
2.2 U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OAHO YPABHEHHE HE SIBISAETCS
JIMHEUHBIM
Pemarp TekcTOBBIE 3aauM anreOpandeckuM CIOCOOOM C TTOMOIIBIO
2.3 COCTAaBJICHUSl yPaBHEHHUS WJIA CHUCTEMBI JBYX YPaBHEHUH C JBYMs
MepEMEHHBIMU
54 [IpoBoauTh mpocCTEWIIME HCCIEIOBAHUS YPABHEHUHM M CHCTEM

ypaBHEHMI, B TOM 4YHCI€ C MPUMEHEHHEM TIpapuUecKuX
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IIpeICTaBICHUH (HallpuMep, yCTaHABIMBaTh, UMEET JI YPaBHEHUE WU

CUCTEMa ypaBHEHUU pEllIeHUs], €CIIH UMEET, TO CKOJIBKO)

2.5

2.6

2.7

Pemate  nuHElHBIE  HEPABEHCTBA, KBAJApPAaTHbIE  HEPABEHCTBA,
n300paXkaTh pelIeHHe HEPABEHCTB HA YHCIIOBOM MPSMOM, 3aMKMChIBATh

PEIICHUE C IIOMOIIIBIO CUMBOJIOB

Pemrate cucTeMbl JIHMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIIOHAOMME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEeIICHUEC
CUCTEMBblI HCPABCHCTB Ha YHUCI0BOM HpﬂMOﬁ, 3aIMCbIBAaTh PCUICHUEC C
IIOMOIIBIO CMMBOJIOB

Hcnonb3oBarh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

3.2

33

3.4

Pacno3naBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  IlokaswiBaTh
CXEMaTHYEeCKH PACIIONI0KEHNE Ha KOOPAMHATHOMN TIOCKOCTH IpauKoOB
¢bynkuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT
3HaYeHHH K03((HUINEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHI

[Toka3pIBaTh CXEMaTHYECKM PpACIOJIOKEHHE Ha  KOOPIMHATHOH
IUIOCKOCTU TpadukoB ¢GyHKUUH Buaa y = VX, y = |X| U omMchIBaTh

CBOMCTBa PyHKIMI

Ctpouts u wu300pakaTb cxeMaTHUYeCKH TpaduKu KBaIPATUIHBIX
GyHKIUH, OMHMCHIBATH CBOMCTBA KBAaJIpPaTHMUHBIX (DYHKIMHA MO HX
rpadukam

Pacno3naBate kBagpaTuyHyto (QYHKIUIO 1O (GopMmylie, MPHUBOIUTH
MpUMEPBl  KBAJIPAaTUYHBIX (DYHKIUH W3 peabHON >KWU3HH, (U3HKH,

Tr€OMETPUH

4.1

4.2

43

Apudmernueckas v reoMeTpUYECcKas IpOrpeccuu
Pacrnio3HaBaTh apupMEeTHUYECKYI0 U T€OMETPHUUECKYIO MPOrPECCHU TpU

Pa3HbIX criocobax 3aaHusd

BBINONHATE BBIUMCIEHUS C HUCMOJIb30BaHUEM (QOPMYN 7-TO UJIeHA
apu(pMeTHUECKOW U TeOMETPUYECKON NMPOrpeccHii, CyMMBbI MEPBBIX N

YJICHOB

I/I306pa>1<aTL YIJICHBI MMOCICAOBATCIbHOCTH TOYKAMHU Ha KOOp,[[HHB.THOfI
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IIIIOCKOCTH

4.4

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITIOCJICIOBATCIBHOCTAMMU, B
TOM 4YHUCJIC 3agadyud U3 peaHBHOfI KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJISATOPa, HU(POBBIX TEXHOJIOTHUH)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BIYMCICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3alUCH
1.1 npobeit xk apyroi. IloHsATHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YHOPSIIOYMBAHUE PALIMOHATIBHBIX YHCEI
1 Apudmernueckne IeMCTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3angau us3
' peabHOM MPAaKTHUKU HA YaCTH, Ha Ipoou
13 CreneHp C HaTypalbHBIM IIOKa3aTeleM: OIpeleleHne, NpeoOpa3oBaHueE
' BbIpa)KEHUI1 Ha OCHOBE OIpENIEIeHNUs, 3aUCh OOJIBLINX YUCEl
L4 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U poOu B BUIE MPOLIEHTOB.
' Tpu ocHOBHBIE 33J]aul HAa IPOLIEHTHI, PELICHUE 33/1a4 U3 PeaIbHON MPaKTUKU
Ls [IpuMeHeHHe TNPHU3HAKOB  JEIMMOCTH, pPAa3JIOKEHUE Ha  MHOXHTENIH
' HaTypaJbHbBIX YUCEIl
L6 PeanbHble  3aBUCMMOCTH, B TOM 4ucie TmpsMas M oOpaTHast
' IIPONOPLUOHAIIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
51 IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOU. JlonmycTumble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUIE (OPMYIIHI.
' Brruucnenus mo popmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHUH, TOXIECTBEHHO  paBHbBIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHN C HATYpaJIbHBIM IOKa3aTelIeM
55 OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Cllo)KeHHE, BBIUUTAHUE,
' YMHOKE€HUE MHOTOYJIEHOB
Y ®opMyJIbl COKpAIIEHHOTO YMHOXKEHUS: KBAJApaT CyMMBbI U KBaJpaT pa3HOCTH.

(I)opMlea Pa3HOCTU KBaApPATOB. PaznoxxeHne MHOTOYJICHOB HA MHOXKUTEIIN
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3 VYpaBHeHUs

31 VYpaBHeHHe, KOpEeHb YpaBHEHHUs, INpaBWiIa NpeoOpa3oBaHUS YypaBHEHUS,
' PaBHOCHIIBHOCTb YPaBHEHUN

12 JluHeitHoe ypaBHEHHME C OJHOW NEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPAaBHECHUI

13 CocraBieHHEe ypaBHEHUI 110 YCIOBHIO 33auu. PelieHne TEKCTOBBIX 3a/ay C
' IIOMOUIBbIO YPaBHEHUN

34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro Tpaduk

Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. Pemenue
3.5 CHCTEM YypaBHEHUH cHOCOOOM IMOJCTaHOBKU. IIpuMepbl pemeHns: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU

4 Koopaunate! u rpaduku. @yHKImun

4.1 Koopannara Touky Ha npsiMoit

42 YuciioBble IpOMEXyTKU. PaccTosiHue Mexay AByMS TOYKAMHM KOOPAMHATHOU
' IpsIMON

43 [TpsmoyronbHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca U opAUHATa
' TOYKM Ha KOOPJAWHATHOM INIOCKOCTH

44 [Tpumepsl TpadukoB, 3aiaHHBIX (GopMmynaMu. UTeHHe rpadUKOB peasbHBIX
' 3aBHCHUMOCTEH

4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CoiicTBa GyHKUNN

4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = |X|

47 I'paduyeckoe pemieHUe JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUHU

8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

1 Yucna 1 BBIYUCIIEHUS

. KBagparublii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET

15 CpoiicTBa apu(MeTHYECKUX KBAaIPATHBIX KOPHEM M HMX NIpPUMEHEHUEe K

HpeO6p8.30BaHI/IIO YHUCIOBBIX BBIpa)KeHI/Iﬁ 1 BBIYHUCIICHUSAM. I[eﬁCTBHTeHBHLIC
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quciia

1.3 Crenens c 11e7IbIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3aluch Yuciia
2 Anrebpanueckue BbIpaKEeHUs
2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEeHUs 1 HEPABEHCTBA
11 KBanpatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaJpaTHOTO YypaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIIUXCA K TUHEWHBIM U KBAIPATHBIM
33 [Ipocreiimune qpoOHO-palOHAIbHBIE YPABHEHUS
I'padmueckas uHTEpnpeTanusi ypaBHEHHI C ABYMs NIEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPaBHEHUH C ABYMs NepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJTMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33124 anredpandeckum crnocodom
3.6 YucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPaBEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIIUH
il [lonstne ¢ynkuuu. OOIaCTh ONpPENENEeHUs UM MHOXKECTBO 3HAaYeHUI
' ¢bynkiuu. CriocoObl 3aaHus PYHKIIHIMA
4.2 I'paduk Gynkuuu. YteHne cBOHCTB GyHKINH 10 €€ rpaduxy
43 [Tpumeps! rpadukoB GYHKIMH, OTPAXKAIOLUINX PEATbHbIE TPOLECCHI
4 OyHKIMM, OINHUCHIBAIOIIME TNPSIMYI0O M OOpaTHYIO MpOMNOPLIUOHATILHBIE
' 3aBUCHMOCTH, UX TpapuKu
4.5 @yHKIMH y =x7, y = x’
4.6 Oynkuun y = [x, y = |x]|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN
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9 KITACC

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna u BBIYUCIICHUS
x PannonanbHple 4Mclla, MppalMOHAIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbIC YUCIIAa KaK OECKOHEUHbIE
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JIEMCTBUTEIIbHBIX YHCE U KOOPAUHATHOMU NpsiMO. CpaBHEHHUE ACHCTBUTENbHBIX
qucen
1.3 ApudmeTndeckne NeiHCTBUS ¢ ISHCTBUTSILHBIMEI YUCIIAMU
W3mepenus, npubamxenus, oueHku. Pasmepbl 00BEKTOB OKPYXKAlOLIEro MUpa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU ITIEPEMEHHON
2.2 JInneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEeHU, CBOASAIINXCS K KBaIpaTHBIM
4 buxBanpatHoe ypaBHeHMe. IIpuMepbl pelIeHHs YpPaBHEHMM TpPETbed W
' YEeTBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-pallOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHHH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHMM C IBYMs IIEPEMEHHBIMU
59 Pemienne cucreMm IByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C ABYMS IIEpEMEHHBIMU
2.11 Penienune TekCTOBBIX 33a4 alre0OpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
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2.13

PeuieHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU

2.14 Pewienne cucreM IMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOU

2.15 KBagparusie HepaBeHCTBa

516 I'padmueckass mHTEpHpeTalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS
' IIEPEMEHHBIMU
3 DyHKIMHU

11 KBanparuunas ¢ynkmus, e€ rpadpuk u cpoiictBa. [lapabona, KOOpIUHATHI
' BEPLIMHBI 1apa0oJibl, 0Cb CUMMETPUU MapadoJIbl

3.2 I'paduku bynkmuit y=kx, y=kx+b u ux cBoicTBa

33 I'paduku pynkuuii y=k/x, y = x* 1 uX cBOICTBa

34 ['paduku pyHKUIUH , 1 UX CBOHCTBA
4 YucnoBble OCIEN0BATENBHOCTH

il OnpezneneHue u crnocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeIbHOCTEH. 3a1aHue
' MOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (hopMyIT0ii U GOpMyIIoii #-T0 YieHa

42 Apudmernueckas mnporpeccus. Dopmynel n-ro  uwieHa apu(pMeTHUECKOi
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccuss. PopMmyibpl #-r0  WIEHA T'€OMETPUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

44 N300pakeHre 4YieHOB apu(METHUECKOW U TeOMETPUYECKOl mporpeccuit
' TOYKAMU Ha KOOPJMHATHOW MIOCKOCTH. JIMHEWHBIA U 3KCITOHEHIIMATbHBIA POCT

4.5 Crno’xHbIe MPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHUE HCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEHICHUH 3a/1a4

U3 IpYyruX y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IPUMEPbl W KOHTPIPUMEpPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHIATHSAMHU: HAaTypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas apoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATH YHCIAa Ha KOOPAUHATHOU
NpsIMOM, OKpPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU
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YMeHue onepupoBaTh MOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHUE C
OTHOM NEPEMEHHOHM, 4YMCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE peulaTh JUHEHHBbIE U KBAJAPATHBIC yPABHEHUS,
IpOOHO-pALlMOHATIbHBIE YPABHEHUS C OJHOM INEpPEeMEHHOH, CHCTEMBbI
JIBYX JIMHEHHBIX YpaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3a]a4 U3 IPYTUX NPeIMETOB
U TPaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS HM300paKEHUS peIIeCHHM

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATHAMU: (YHKIUS, rpaduk QyHKIMH, HYJIN
¢byHKIMH, IIPOMEXKYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEKYTKHU
BO3pacTaHusi, YObIBaHWS, HAMOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKIMNT; yYMEHHE OIIEpUpPOBAThH MIOHATUSAMU: npsmas
MPOMOPIHOHATIBHOCTD, JTHHEHHAs (QYHKIHS, KBaJpaTuuHas (QyHKIHs,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHUe
CTPOUThH rpaduky QyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICITICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEUICHUS 3a[a4 U3 JIPYTHX
y4eOHBIX TIPEJMETOB W pEAJIbHOW IKM3HHM, YMEHHE BBIpaXarh

dhopmynaMy 3aBUCUMOCTH MEXKTy BETUIMHAMU

YMenune ONCprupoOBaTh IIOHATUAMMU: I10CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPeccHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJEI0BATEIbHOCTEHN, (HOPMYINBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajay, B TOM 4YMCIe 3a/1ad U3 JIPYyTux

Y4EOHBIX MPEIMETOB U PEATbHON KU3HH

YMeHue peliaTth 3a/laud pa3HbIX TUIOB (B TOM 4YMCJ€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IIeHy TOBApOB M CTOMMOCTh
MOKYIIOK M yCITYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); yMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBUIO 3aJayd,
UCCIIEIOBaTh MOJYYEHHOE PEIIEHUE U OLIEHMBATh IIPABJONOA00HOCTh
IIOJIyYE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh HMOHATHAMH: (GHUTypa, TOUKA, OTPE3OK, MpsMasd,

Jyd4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHHUK, PAaBHOOEAPEHHBIN

33




U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYTOJbHBIM TPEYTrOJIbHUK,
Me/iMaHa, OUCCEKTpUca M BBICOTA TPEYrOJbHMKA, UYETHIPEXYIOJIbHUK,
napajuiesiorpaMMm, pomM0, HOpSIMOYTOJIBHHMK, KBaJparT, Tpanenus;
OKPYKHOCTb, KpyT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/1auyd, B TOM YHCJIE U3 MOBCEIHEBHOMN
KU3HU, Ha HAXOXKJIEHUE I€OMETPUYECKHX BEINYUH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PAaBEHCTBO
TPEYTOJIbHUKOB; IMAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
yroJl MEXAYy MpsMbIMU, MEPHEHIUKYISp, HAKIOHHAs, MPOEKLHs,
nonobue Gpuryp, NoJoOHbIE TPEYTOIbHUKH, CHMMETPHUS OTHOCUTEIBHO
TOYKM M TNPAMOH; yMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, napamieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PacCTOSHUE, yIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMylbl NepuMeTpa U  IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOILICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOUIbIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUIO

13

14

YMeHne  omepupoBaTh MOHATHSAMHU:  IPSMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpAMHATbI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCJIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJIs IIPEACTABICHUS
JaHHBIX M pElIeHUs 3aJady, B TOM UHCIE M3 JPYrHuX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMmenue ONCprUpOBaTh NOHATUAMMU! CTOJIOMKOBBIE U KpPYTOBBIC
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auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOOoJbIlIce U HAMMEHBIIEE 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHHE  W3BIIEKaTh, HHTEPIPETUPOBATH H  IPEOOpPa3OBHIBATH
nH(OpMALIMIO, TPEJCTABICHHYI0 B TaOIUIlAX M Ha JWarpaMmmax,
OTPAXKAIOIIYIO CBOWCTBA M XaPaKTEPHUCTUKH pPEaTbHBIX MPOIECCOB U
SBJICHUW; yMCHHE paclo3HaBaTh HM3MCHYMBBIC BEJIUYHMHBI B

OKPYKAIOILIEeM MUPE

15

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMBIT (CIy4alHbII
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO[)
CIIy9aifHOTO OTBITA, CIIy9ailHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B OMBITAX C
PAaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; yMEHHUE peIaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCHOIb30BAHUEM
MpaBUjia YMHOXCHUS; YMEHHE OIICHUBATH BEPOSTHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHPE H B IKH3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh NOIXOASAIIMNA W3YYEHHBIM METON AJIs pPEeLIeHHS
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIbHBIE  BBIAIOIIMECS  PE3YJbTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYyKH, NPUBOJIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1 OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE POOH

3 PanmonanbHple  uMcna. ApuMeTHYECKHE Olepallud C  PalUOHAIbHBIMU
' YyHClIaMu

L4 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
' qUCIaMU

s [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
' pe3yJbTaTa BBIYMCICHUN

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CBoiicTBa CTeNEHH

23 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOM  CTENEHH. HevictBuss ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypajIbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUS. CHCTEMBl M COBOKYIHOCTH
' YpaBHEHUU

35 Lenbie u apoOHO-panmoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN
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Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX

4.2
IPOLICHTOB
5 DyHKIHH
Oynkuus, crnocoObl 3amanus  ¢yHKuuud. ['paduk  dynknuu. OoOmacte
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢ynkmmu. Hynu gynkuun. IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBbl (QyHKiuu. HanGonbinee M HauMeHbllee 3HaueHUE (QYHKIHMM Ha
IIPOMEKYTKE
6 Koopaunatsl Ha npsAMOi U TJIIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHuKH
7.4 OKpy’>KHOCTb U KPYyT
7.5 H3mepenne reoMeTpudeCKuX BEIUYUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmsr
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Anrebpa, 7 xmacc/ MaxkaperaeB FO.H., Munmtox H.I'., Hemkor K.W. u
npyrue, AkunonepHoe oomectso «M3narensetBo «lIpocBemenne»

» Anrebpa, 8 kmacc/ MaxkaperueB F0.H., Munmtoxk H.I'., HemkoB K.W. u
npyrue; moa pemakuuer TemskoBckoro C.A., AKIIMOHEpHOE OOIIECTBO
«3narenbctBO «IIpocBemieHne

» Anrebpa, 9 knacc/ MakaperueB FO.H., Munmgrok H.I'., HemkoB K.W. u
npyrue, AkunonepHoe odiectBo «M3aarenscTBo «lIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

1. A.Il. EpmioBa, B.B. I'omo6opoarko, A.C. EpmoBa CamocTosITeNbHBIE U
KOHTPOJIbHBIE pabOTHI 1O anredpe u reomeTpun ais 9 kiacca, - M.: Nnekca,
2021.

2. 4 cmam OI'D. Maremaruka. 9 xmacc ['ocynapcTBeHHass HTOroBas
arrectanus TunoBwle TectoBble 3amanus / W.B. Smenko, C.A. Illecrakos,
A.C. Tpenanun, A.B CemeHnos, [1.11. 3axapos - M.: «Ok3amen»

3. KononoB A.{l. 3agauu no anredpe ais 7-9 k.

Anrebpa. 7 kiacc. Y4ueOHUK 7151 00111€00pa30BaTeNIbHBIX yUpexkaeHuid. B 2
gacTsax / A.I'. MopakoBud u np.; 1o pea. A.I'.'Mopakosuua — M.: MHeMo3uHa

(2019 — 2021).
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Anre6pa. 8 kiacc. YueOHHK JiJ1s 0011e00pa30BaTelIbHBIX YUpEKIeHH. B 2
gacTsax / A.I'. MopakoBud u z1p.; 1o pea. A.I.'Mopakosuua — M.: MHeMo3uHa
(2019 — 2021).

Anrebpa. 9 kimacc. YueOHUK 1t 00111e00pa3oBaTeIbHbIX yupexaeHuil. B 2
yactsax / A.I'. Mopakosuu u 1ip.; no pea. A.I'Mopakonya — M.: MueMo3uHa

(2019 — 2021).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCHI
CETHU UHTEPHET

http://school-collection.edu.ru — komnekust 0OpazoBaTEIbHBIX PECYPCOB;

InternetUrok.ru - Buaeo ypoku; www.math-on-line.com-3aHumaTeabHas
MaTeMaTHKa,

http://www.logpres.narod.ru — mpumMepsl ”HOOPMAIIMOHHBIX TEXHOJIOTHIA;

http://www.allmath.ru - Bcsa maremaruka;

http://mathem.h1.ru — maTemaruka on-line;

http://www.exponenta.ru - 00pa3oBaTeJIbHbIM MaTEMAaTUUECKUN CANT;

«nextponHas oubmmoreka2000 mo matematukey», CD-ROM;

www.mathvaz.ru/index.php - Jlocke yunrens maTeMaTHUKH.

Djvu Document; Hamster Fress Arc

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/

https://math-oge.sdamgia.ru/ https://edu.orb.ru
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