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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyYMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHHUs] MaTEMaTUYECKON HAyKOMW SIBJICHUI U MPOLIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCSA: OHU HCIHOJB3YIOT JCIyKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peaan3aueil 1esITeNbHOCTHOTO MPUHIINIA 00YyIeHUS.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEpPCAJIbHOTO Maremaruueckoro s3bika. CopepkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIro JUIsl PelIeHUs 3ajad MaTEMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUISI TIOCTPOCHHUS MaTeMaTUYeCKUX MOJEJEH, OIMUCaHUs MPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeodpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIEeH MaTeMaTHu4ecKod MOJAENd
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha n3yuenue yueOHOrO Kypca «Anredpa» otBoautcs 340 yacoB: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 136 yaca (4 yaca B HEZIe0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pemenue 3agad U3 peaJibHOW NPAKTHKWA HA 4acCTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aUCh OobIIMX yucesn. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33]layd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHHUE BBIPAKECHUA C IIEPEMEHHOU. JloIyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEEHUS MOJAO0HBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. Popmyna pa3sHOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBiI€HHE YpABHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IOMOIIbIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aMuCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajireOpanmdeckor JapoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHME, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbIe BRIpRXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHHM, CBOIAIIMXCS K JUHEUHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkmuu. OOIACTh OMpEACICHUs] W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI 1TapabOJIbl, 0Ch CAMMETPHH TapadOJIbI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOI (popMyIoif u HGopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmynsl N-ro wieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTrpecCHid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIUTAHHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHXKEHHM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

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

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (pOpMHpPOBaHUE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IIOCJHEICTBUI [JIs1 OKPYXKAIOIIEH Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, MOHATHS, THUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoNee MOAXOASANINN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (QOpMHUPOBATh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeAcTaBiIeHUS HHPOpMAUU € WLUIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh Kauye€CTBO CBOEro BKJIaJa B OOIMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pEIICHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BeimonHsaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aMUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHH, OLIEHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NIPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJIHOWIEHa HA MHOTOWIEH M MHOIOYIeHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUYJICHOB ISl PELICHUS Pa3JIMYHbIX 3a7a4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemars yiMHEMHBIE YpaBHEHUSA C OJHOM NEPEMEHHOM, NMPUMEHSs NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, NHTEPBAJbl, 3alIMCHIBATh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (PYHKIMM W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUS U BbIUUCIECHUMN, N300pakaTh JAEHUCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKALIUX KBaJPATHBIE KOPHH, HCIIOJIb3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHU, COAEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM IJIs1 pEIICHUS! PA3IUMYHbIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh TMpocTeive UCCIeAOBaHUSI YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, ONpeAesiATh CBOWCTBAa (PYHKIUU 10 €€ rpaduKy.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSI0YMBATH PAIMOHAIBHBIC U MpPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATILHBIC YPABHEHHSI.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UJIA CUCTEMBI JIBYX YPABHEHUM C IBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aUCHIBATH PEIICHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyt0 (QYHKIHUIO 10 (HopMyIie, MPUBOJIUTE TPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHUS C  HUCHOJB30BaHHMEM (opMyn N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4j€Hbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOMN XKU3HU (C UCIIOIB30BAHUEM KAJIBKYJISATOPA, ITU(POBBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumenoBanue pa3jiesioB (undposbie) BocnurareabHblii
Kourpoububle IIpakTHyeckue
n/n H TeM NPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE KOMIIOHEHT
padoThI padoThI
pecypchl
OsBnanenue
OCHOBHBIMHU
HaBBIKAMHU
1 Yucna v BbIYKCICHHUS. o5 1 bubmuoreka [JOK .
MCCJIEI0BATENbCKOM
PanunonaneHble yncia https://m.edsoo.ru/7f415b90
JIeATEeTLHOCTH,
YCTaHOBKA Ha
OCMBICJIEHUE OTIbITA
Osnanenue
SI3BIKOBOM U
) Anrebpandeckne 97 1 bubmmorexa LIOK YUTATENbCKOM
BBIPAKECHHS https://m.eds00.ru/7f415b90  kynbTypoil Kak
CpEelICTBOM
MMO3HAHMS MUDPA
VYcranoBka Ha
aKTUBHOE YYaCTHE B
3 VpaBHeHUs 1 HEPABEHCTBA 20 1 bubmmorexa [OK CIICHUH
P p https://m.edso0.ru/7f415b90 P
MPaKTUYECKHUX
3a1a4
OpueHraius Ha
4 Koopaunate! u rpaduxu. 24 1 bubnnorexa [JOK MPUMEHEHUE
OyHKIMH https://m.eds00.ru/7f415b90 = 3HaHuii u3
COLIMAJIbHBIX U



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

CCTCCTBCHHBIX HAYK
I pCHICHUA 3aaa4

CdhopmupoBaHHOCTH
HaBBIKA pedrexcum,

bubnmoreka [JOK MIPU3HAHKUE CBOETO
II 1
° OBTOpeHHE 1t 0000menHe 0 https://m.eds00.ru/7f415b90  mpasa Ha oMKy 1
TAKOTo0 e MpaBa
Jpyroro 4yenoBeka
OBILEE KOJIMYECTBO YACOB 102 5 0
1O ITPOTPAMME
8 KUIACC
KonuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHue pa3jiejioB 1 TeM nudposbIe
Ne ni/m P Kourpoabubie IIpakTHyeckue (ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 1 0 https://m.edsoo.ru/7f417af8
) Yucia u BeraucieHusi. CTEneHs C IeIbIM 7 1 0 bubmuorexa [JOK
[IOKa3aTenemM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPaXKEHHUS. 5 1 0 bubnnorexka [JOK
KBanpaThslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 0 bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHsie bubnmoreka [JOK
5 15 1 0
YpaBHECHUSA https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

VYpaBuenus u HepaBeHCcTBa. CUCTEMBI bubnmoreka [JOK
6 . 13 1 0
ypaBHEHUI https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 12 1 0 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
8 PyHKIMH. OCHOBHAIC OHATHA S 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
o DyHiumn. Aucnosie GyHKumn o 1 0 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 I1 606 6 1 0
OBTOPEHHE 1 OBOLIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0
9 KJIACC
Konu4yecTBo yacos DJIEeKTPOHHBIE
HaumenoBaHue pa3jiesioB U TeM undpoBbIe
Ne ni/m P Kourpoabuble IIpakTHyeckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Hepasencrea 26 1 0 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
2 Kpanparusas Qynums 39 2 0 https://m.edsoo.ru/7f417af8
. bubnuorexa [JOK
3 DOneMeHTHI IPUKIIaJHOW MAaTEMATUKHU 27 1 0 https:/m.edsoo.ru/7fA17af8
4 YucIioBbIE MTOCIIE0BATENBHOCTHA 24 1 0 bu6mmoreka [IOK



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

5 [ToBTOpEeHME M 0000IIEHNE

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

20

136

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

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



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 kJj1ace
KoanuectBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoka KonrTpoabsubie IIpakTuueckue i ppoBnie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 [TonsiTHE palMOHATIBLHOTO YHCIIA 1 0 0
5 CrnosxeHue ¥ BbIYUTaHHE OOBIKHOBEHHBIX U 1 0 0
JECATUYHBIX Ipobeit
3 CrnosxeHre ¥ BEIMUTAHUE PAIIMOHATBHBIX 1 0 0
yucel
4 YMHOXEHUE U JelIeHHe 0OBIKHOBEHHBIX 1 0 0
JIpo0ei U CMEeITaHHBIX YUCE
YMHOXEHUE PallMOHATIbHBIX YHCET 0 0
6 Jlenenue necATUIHBIX IpoOeit 0 0
7 ApudmeTrndeckre IeHCTBUS C 1 0 0
paloHaIbHBIMU YHCIaAMH
8 N300pakeHne parmoHaIbHBIX YMCEN Ha 1 0 0
KOOPJMHATHOMU IIPSAMOM
9 CpaBHeHHUE palMOHATBHBIX THCET 1 0 0
10 OrnipezenieHne CTENEHN C HaTypalbHBIM 1 0 0 bubnuotexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4211de
bubnuotexa [JOK
11 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 0 0 https://m.e dsogru [7§421546
12 YMHOKEHUE U JIeJICHHE CTETICHEH 1 0 0 E::SSH/I//I%T:;(;?S}? £41382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f421382

bubnuoreka LIOK

13 B 0 1 0 0
PIPANCIHE B CTeneit https://m.edsoo.ru/7f4218be

14 CBOMCTBO CTENEHHU C HATYPaJIbHBIM 1 0 0

MoKazaresnem
15 Pemienue 3a1a4 Ha BBIYHMCIICHHUE TIPOIICHTOB 1 0 0
16 Pemenue 3a1a4 Ha HaXOXA€HUE APOOU U 1 0 0

MPOLIEHTOB OT YUCIIA

Pemenne oCHOBHBIX 3a/1a4 HA HAXOXKICHHE
17 BEJIMYMHBI 110 APOOU UIIU U3BECTHOMY 1 0 0

MPOLIEHTY
18 Pemenne ocHOBHBIX 3a/1a4 Ha JpooOH, 1 0 0

MIPOIIEHTHI U3 PEATLHOU MPAKTUKH
19 [Tpusnaku aenumoctu Ha 2, 3,4, 5,9, 10 1 0 0
20 PazioxeHnst Ha MHOKUTEIIH HATypPaTbHBIX 1 0 0

Yucel
21 [psiMast mpomOPIHOHATHLHOCTH 1 0 0
22 OO0patHas TpONOPLUHUOHATBHOCTb 1 0 0
23 [Ipsimast u 0OpaTHAS TPOTOPIIMOHATILHOCTH 1 0 0
24 PeanbHble 3aBUCUMOCTH 1 0 0
o5 'I'<OHTp0J'II>Ha$I pabora n"o TeMe 1 1 0

PammonanbHbIe unciaa
bu6nunorexa LIOK
2 b 1
6 YKBEHHDIC BLIPAXMCHHA 0 0 https://m.edsoo.ru/7f41feec

97 [Tepemennsbie. [lomycTuMBbIe 3HAYSHUS 1 0 0

MIEPEMEHHBIX
28 DopmyIibl 0 0
29 Breraucnenns no gpopmynam 0 0



https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

bu6nuoreka [IOK

30 [IpuBenenre mMogOOHBIX ClIaraeMbIX https://m.edsoo.ru/7fALfafa
31 PackpeiTre cko60K, epesl KOTOPbIMUA CTOUT bubnmoreka [JOK
3HaK "+" https://m.edsoo.ru/7f41fd70
39 PackpeiTre ckOOOK, repel KOTOPIMH CTOHT
3Hak "-"
33 PackpsiTe ckOoOOK, TTepe KOTOPBIMH CTOUT
3HaK YMHOKEHUS
. bubmuorexa [JOK
34 [IpeoOpazoBanre OYKBEHHBIX BBIpKEHUIN https://m.e dsogru 17£421382
35 Bo3sBenenue B HaTypallbHYIO CTEIIEHb bubnnorexka HOK
MIPOU3BEJCHHUS U CTEIICHU https://m.edsoo.ru/7f42154e
bubnuorexa [HOK
36 OnHouIeH. Y MHOKEHHE OJTHOUYJICHOB https://m.e dsogru 1754218be
37 Bo3Benenue B HaTypaJIbHYIO CTEIIEHb bubmuoteka [JOK
OJTHOYJIEHA https://m.edso0.ru/7f42276e
bubmuotexa [JOK
38 MuorouwieH. CTeneHb MHOTOWICHA https://m.e dsogru 171422930
39 CrioxeHue ¥ BEIYUTAaHHE MHOTOUYJICHOB bubmorexa LHOK
https://m.edsoo.ru/7f422af2
40 YMHOXEHHEe 0THOWICHA Ha MHOT'OUYJICH bubmorexa [TOK
https://m.edso00.ru/7f423182
bubmorexa [JOK
41 ¥ MHOJKEHHE MHOTOSICHOB https://m.edsogru/7f422c08
42 CnoxeHue, BBIUUTaHUE, YMHOKEHHE butbmmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
43 KBagpar cymmsbl. KBagpat paznoctu bubmorexa [TOK

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42432a

Hcnonp3oBanus KBajgpaTa CyMMBI U

44 KBaJpaTa pa3HOCTH ISl YIPOIIECHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42464a
BBIPAXCHHS
bubmmoreka [IOK
45 Pastocts Kkpazparos https://m.edsogru/7f424012
46 Hcnonb30Banus pa3HOCTH KBaJIpaToB 1Jis bubmmoreka [IOK
YIIPOLIEHUS BBIPAKCHUN https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmmorera LOK
https://m.edso0.ru/7f4251d0
bubnnorexka HOK
48 BriHecenue 3a CKOOKH 00IIETO MHOKHUTEIIS https://m.e dsogru 171423312
PaznoxxeHre MHOTOWICHOB HA MHOYKUTEIH C
49 MIOMOIIIBIO (POPMYJT COKPAIIICHHOTO bubmorexa LHOK
https://m.edsoo.ru/7f4237fe
YMHOXEHHS
bubnmnorexka HOK
S0 Merox rpymmipoBii https://m.edsogru/7f4239de
51 Pa3znoxxeHne MHOTOUJIEHOB HA MHOKUTEITH
59 KonTponbhas pabota mo Teme
"AnreOpanyeckue BblpaxeHus"
53 YpaBHeHUe, TpaBuiIa MpeoOpa3oBaHuUs
ypaBHEHUS, PABHOCUJIHLHOCTh YPaBHEHUI
54 Jlunelinoe ypaBHEHHE C OJHOW IMEpEMEHHON
55 Pemenne nuHeHbIX ypaBHEHUN bubmmorexa LOK
https://m.edso0o.ru/7f420482
56 YpaBHEHUS, CBOANMBIE K THHEHHBIM
57 ANTOpUTM peleHue 3a7a4 ¢ MOMOIIBIO bubnmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemienue 3agayu ¢ nomMoIbi0 ypaBHEHHM Ha bubnmoreka [JOK



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e

JIBUKECHUE https://m.edsoo.ru/7f420806
Pemienue 3amad ¢ moMoIIblO ypaBHEHUH Ha bubmuorexa [JOK
59
COBMECTHYIO paboTy https://m.edso0.ru/7f4209a0
Pemenne reomeTpryeckux 3aaad ¢ bubnmoreka [JOK
60 .
MIOMOIIBIO YPaBHEHUI https://m.edso0.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C IBYMs bubnmoreka [JOK
IIEPEMEHHBIMU https://m.edso0o.ru/7f427c32
62 ['paduk TUHEHHOTO ypaBHEHUS C IBYMS bubnnoreka HOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f427e8a
63 [Toctpoenue rpaduka TUHEHHOTO bubnuotexa [HOK
YpaBHEHUS C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema /1ByX JUHEIHBIX YPaBHEHUH €
JBYMSI TIEpEMEHHBIMU
I'paduueckoe perieHrne cucTeMbl IBYX
65 JIMHENHBIX YPABHEHUN C ABYMS
NePEMEHHBIMU
B3aumHoe pacnionoxeHue NpsMbIxX Ha
66 IUIOCKOCTH M KOJIMYECTBO PELICHUN
CHCTEMBI JIMHEHHBIX YPAaBHEHHH C IBYMsI
NepPEMEHHBIMU
67 Mertoz MOICTaHOBKH PELIECHUS CUCTEM bu6muoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI METOAOM bubmmoreka [JOK
IIOJICTAaHOBKH https://m.edsoo.ru/7f42865a
69 Merton croXeHHs pelIeHUs] CUCTEM bubnmoreka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f4287d6
20 Pewienue cucreM ypaBHEHUN METOAOM

CJIOXKCHHUA



https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

Pemenune 3ama4d ¢ IOMOIIBIO CUCTEM

71 .
ypaBHEHUH
79 KonTtponbHast padora no Teme "Jlunelinsie bubnmoreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsaMoit bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnmnoreka [HOK
& HHCIIOBbIC MPOMEAKYTKi1 https://m.edsogru/7f41dﬁ2
75 N306pakeHne yncioBbIX MPOMEKYTKOB
76 Paccrosinue Mve)KI[y I[BE’M}I TOYKaMH
KOOPJAMHATHOM MpsIMOi
Pemenue 3a1ay Ha HaXOXKAEHUE PACCTOSHUS
77 MEXK1y ABYMs TOYKaMU KOOPJIUHATHOMN
IPSAMOi
78 [TpsimoyronbHas cucTeMa KOOpAMHAT Ha bubmuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 KoopauHnatsl TOYEK B IPSAMOYTOJIBHON bubnmnorexka HOK
CHCTEME KOOPAUHAT Ha IIOCKOCTU https://m.edsoo.ru/7f41e42a
80 I'paduk 3aBUCHMOCTH CKOPOCTH U bubnmnorexka HOK
IIEpEMEIIEHUS OT BPEMEHU https://m.edsoo.ru/7f41e8a8
81 ['paduk 3aBUCMMOCTH Macchl OT 00bemMa Eg{iﬁjﬁf:&igﬁﬁ £416d80
82 I'paduk 3aBUCUMOCTH CTOUMOCTH OT
KOJIMYECTBA
83 Urenue rpadvKoB peabHBIX 3aBUCHMOCTEH bubmmorexa LOK
https://m.edsoo.ru/7f41ea24
84 Pemenue 3a1a4 Ha ureHHe rpaduKOB

peaTbHBIX 3aBUCUMOCTEN



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

bu6nuoreka [IOK

85 Housrue pynicuun https://m.edsoo.ru/7f41ef06
86 Cnioco0nI 3a1anus GyHKIHANA
87 I'padux pynkumm
I I Batmorexs [10K
’ https://m.edsoo.ru/7f41f078
MUHUMAaJIbHOE 3HAUCHUE
89 CaoticTBa (yHKIIMI: BO3pacTaHUE U bubnuotexa [HOK
yObIBaHUE, 3HAKOTIOCTOSIHCTBO (DYHKITUU https://m.edsoo.ru/7f41f1fe
. bubnmnorexka HOK
%0 Jlmseitnas ysKis https://m.edsogru/7f427282
91 [Toctpoenue rpaduka TUHEHHON (YHKIHH E;I[iH;I;T:;(;?g/I; f496d1e
92 ['padux npsiMoi TPONOPLUOHATIBHOCTH bubmorexa LOK
https://m.edsoo.ru/7f427412
93 I'padux mocTossHHON QYyHKIUU
94 I'paduk pynknmm y =[x|
95 CgoiicTBa rpaduka QyHKIUHN Y =[X|
96 KonTposnbnas pabora no teme bubnuoreka [JOK
"Koopaunars! u rpaduku. Oynkiun" https://m.edsoo.ru/7f41f50a
97 [ToBTOpenue. ApupmMerndeckue IeHCTBUS C bubnmoreka [JOK
palMOHAJIBHBIMU YK CIIaMU https://m.edsoo.ru/7f429c6c¢c
98 [ToBTOpenue. YnpouieHrne OyKBEHHBIX bubnmnorexka HOK
BBIPAKECHUI https://m.edsoo.ru/7f429f32
. bubnmnorexka HOK
99 [ToBTOopenue. Pemenne ypaBHeHMIA https://m.e dsogru 17§423000
100 IToBTOpenue. Pemenne 3a1a4u ¢ TOMOIIBIO bubnmoreka [JOK

ypaBHEHU U

https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

101 Wroroas KoHTpOJbHAS paboTa 1 1 0
[ToBTOpeHue. Pemenue cucteM JTUHEMHBIX bubamnoreka HOK
102 . 1 0 0
YpaBHEHUN https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
uugpoBbie
Ne n/m Tema ypoka Konrpoabnbsie IIpakruyeckue p
Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchl
. bubnuorexa [{OK
L Kpanpatibiii kopeHs i3 wicia L 0 0 https://m.edso00.ru/7f42d452
bubmmoteka IIOK
2 [TonsiTHe 06 MppalMOHATLHOM YHCIIE 1 0 0 https://m.edsoo.ru/7f42%eaaa
3 JlecaTuunble NpUOINKEHUS 1 0 0
UppalMOHATIBHBIX YHCE
4 JlecaTuaHbIe TPUOIINKESHUS 1 0 0
UppaIMOHATBEHBIX YHCET
5 JleficTBUTENbHBIC YKCTIA 1 0 0
6 CpaBHEHUE IEHCTBUTEIBHBIX YHCEI 1 0 0
7 CpaBHeHUE IENCTBUTENBHBIX YUCEI 1 0 0
8 Apudmerndecknii KBaapaTHBII KOPEHb 1 0 0
9 VYpaBHeHue Bua x> = a 1 0 0
10 CaoiicTBa apu(pMETHIECKUX KBAAPATHBIX 1 0 0 bubmuoreka [IOK
KOpHEHN https://m.edsoo.ru/7f42d862
11 CgoiicTBa apu(PpMETHIECKUX KBAJAPATHBIX 1 0 0 bubnuorexa [JOK
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KOpHEH https://m.edso0o.ru/7f42d862
12 [IpeoOpazoBaHKe YNCIOBBIX BBIPAKCHHH, bubnmnoreka HOK
COZEpKAIIMX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, bubmmoreka [JOK
CoepIKaIlNX KBaJIPaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [Ipeobpa3oBaHMe YMCIOBBIX BBIPAKEHUH, Bbu6muoteka [JOK
COAEpKaIMX KBaJIPATHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 KonTponbnas paborta Ne 1 o reme
"KBanparsbie kopHu"
16 CreneHs c IeNBIM ITOKa3aTeleM Bubmiorexa OK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch yncia. Pazmepbl
00BEKTOB OKPYIKAOIIEro Mupa (OT
17 BHCMCHTapHEz)}(IX‘;aCTHI:H o KOI():ME/IIICCKI/IX bubnnorexa [JOK
00BEKTOB), JUIMTEIBHOCTD IIPOLECCOB B hitgs.//m.edsoo.ru/7t436098
OKPY’KaIOIIIEM MHUPE
18 CBOJCTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM bubnnorexa [JOK
https://m.edso0.ru/7f435648
19 CBOJICTBA CTEIIEHHU C IEJIBIM ITIOKA3aTEIEM bubnnorexa [JOK
https://m.edso0.ru/7f435648
20 CBOMCTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM bubnnorexa LOK
https://m.edso0.ru/7f435648
21 CBoiicTBa CTENEHH C IIETIBIM ITOKa3aTeIeM bubnnorexa LOK
https://m.edsoo.ru/7f43599a
29 KonTponbnas padota Ne 2 o reme bu6muoreka [JOK
"Crenenp" https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpathslii TpéxuneH
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25 Pasnoxxenue kBagpaTHOro TpEXWieHa Ha Bbu6muotexa [JOK
MHOKUTEJIN https://m.edsoo.ru/7f42fd38
26 PaznoxeHue kBanpaTHOro TpEXUeHa HA bubnmnoreka HOK
MHOXHUTEIIH https://m.edsoo.ru/7f42fd38
97 KonTponbhas pabota no remam bubmmoreka [JOK
"KBanpatublii TpexusieH" https://m.edsoo.ru/7f42ec80
bubmmorexa [JOK
28 Axrebpantieckas ApoOk https://m.edso:)_.lru/7f430382
29 JomnycTrmble 3HaYeHUsI IEPEMEHHBIX,
BXOJIAIINX B alredpandeckue BoIpaskeHus
30 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISIINX B IreOpandecKie BhIPAKECHUS
31 OcHOBHOE CBOMCTBO ayirebpandeckon bubnnorexa [JOK
apobu https://m.eds00.ru/7f4308e6
. bubnnorexa [JOK
32 Coxpamerne apobeii https://m.edSO(])_.[ru/7f430a8a
. bubnmnorexa [JOK
33 Coxpamerne apobeii https://m.edSO(])_.[ru/7f430f44
. bubnnorexa [JOK
34 Coxpauerne podeit https://m.edsol_.[ru/7f430f44
35 CnoxeHue, BBIYUTAHUE, yMHO)KevHI/Ie u bubnmoreka [JOK
JIeJICHUE alreOpandeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BBIUUTaHUE, YMHOKEHUE U but6mmorexa [IOK
neneHue anredpanyeckux apooei https://m.edsoo.ru/7f4315c0
37 CroxeHue, BEBIYUTaHUE, YMHOKEHUE U but6mmorexa [IOK
JIeJICHUE alre0pandeckux apooeit https://m.edso00.ru/7f4318¢c2
38 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubmmoreka [JOK

JIeTICHUE aJIreOpandecKux apooeit

https://m.edsoo.ru/7f431a20
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39 [Ipeo6pa3oBanue BbIpaXkeHUH, coaepKaIIUX Bbu6muotexa [JOK
anreOpanveckue Jpoou https://m.edsoo.ru/7f43259c

40 [Ipeobpa3oBanue BbIpakeHU, coaepKaLIUX bubmunoreka [JOK
anredpandecKue Ipodu https://m.eds00.ru/7f432736

41 [IpeoOpa3zoBanue BbIpaX)eHHI, ComepIKaLUX bubmmoreka [JOK
anredpanveckue Apoou https://m.edso0o.ru/7f432736

42 KonTtponsHast padora Ne 3 o teme Bbu6moteka [JOK
"AnreOpanyeckas 1po0p" https://m.edsoo.ru/7f431d36

bubnunoreka LIOK
43 Keazpatiioe ypasHerne https://m.edsoo.ru/7f42eela

44 H bubnunoreka LIOK
CHOIHOC Kpa/PaTHOE yPanHERHC https://m.edsoo.ru/7f42eela

45 H bubnunoreka LIOK
CHIOIHOC KBAIPATHOC YPaBHEHHC https://m.edsoo.ru/7f42eela

46 o . bu6mmoteka IIOK
OpMY“Ta KOPHEH KBA/IPATHOTO YPABHCHIA https://m.edsoo.ru/7f42f158

47 o . bu6nmorexa LIOK
OpMY“Ta KOPHEH KBA/IPATHOTO YPABHCHIA https://m.edsoo.ru/7f42f3f6

48 o . bubnunorexa LIOK
OPMYJIa KOPHEH KBAIPATHOTO YPaBHEHIA https://m.edsoo.ru/7f42f5a4

bubnunorexa LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0

but6mmorexa [IOK
50 Teopema Buera https://m.edso00.ru/7f430076

51 Pemenue ypaBHeHU, CBOAAIIUXCS K bubmuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542

59 Pemenue ypaBHeHM, CBOASIILIUXCS K bu6muotexa [JOK

KBaApaTHBIM

https://m.edsoo.ru/7f43c3d0
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53 [Ipocreiimme ApoOHO-palOHATBHbIE Bbu6muotexa [JOK
ypaBHEHUS https://m.edso00.ru/7f4328c6
54 [Ipocreiimme qpoOHO-paIIMOHATEHBIE bubnmnoreka HOK
yYpaBHEHUs https://m.edsoo.ru/7f432b6e
55 PelieHne TEKCTOBBIX 3a71a4 C TOMOIIIBIO bubnuorexa [IOK
KBaJ[paTHBIX YpaBHEHUI https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 33124 ¢ IOMOIIBIO bubnunoreka LIOK
KBaJPaTHBIX YpaBHEHUU https://m.edsoo.ru/7f42f8f6
57 KonTtponbsHast padora Ne 4 o teme bubmuoreka [IOK
"KBanparHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JluneliHOe ypaBHEHUE C IBYMs
58 MePEMEHHBIMH, €T0 TpaduK, IPUMEPHI
pelleHNs ypaBHEHUH B II€JIbIX YUCIIax
JInneliHOE ypaBHEHME C IByMs
59 HEPEMEHHBIMH, €r0 rpaduK, IpUMeEpHI
pelleHNs ypaBHEHUH B IIEJbIX YUCIIax
JInHeliHOE ypaBHEHME C 1ByMs
60 NEPEMEHHBIMH, €T0 rpaduK, TPUMEpPbI
pelIeHus ypaBHEHHI B IENTBIX YMCIIaX
61 Pemenune cucrem qBYX JTMHEHHBIX
YpaBHEHHIA C IBYMsI TEPEMEHHBIMHU
62 Pemenune cucrem IBYX JIMHEHHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMHU
63 Pemenune cucrem nBYX JTMHEHHBIX
YpaBHEHHIA C IBYMsI TIEPEeMEHHBIMHU
64 [Ipumeps! perieHus: CUCTEM HEeNUHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU
65 [Ipumeps! pemieHus: CUCTEM HETUHEHHBIX
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YPaBHEHUH C ABYMs IIEPEMEHHBIMU

66

67

68

['padmyeckas uHTEpIpETALUSl YPABHEHUS C
JIBYMsI IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHHUH C IBYMS IEPEMEHHBIMU

['padmyeckas uHTEpIpETALUS YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO
CHUCTEM ypaBHCHI/Iﬁ

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43d6d6

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d6d6

69

70

71

Pemrenne TeKCTOBBIX 33/1a4 C IIOMOLIBIO
CUCTEM ypaBHEHUH

KonTponbnas pabota Ne 5 o reme
"Pewienue cucreMm ypaBHeHUN"

YucnoBsle HEPABEHCTBA U UX CBOMCTBA

72
73

YucnoBsle HEPABEHCTBA U UX CBOMCTBA

HepaseHcTBO ¢ 01HOM NTEpEMEHHON

74

75

JInHeliHbIe HEpABEHCTBA C OJJTHON
MIEPEMEHHOM U UX PEIICHHE
JInHeliHbIE HEPABEHCTBA C OJJHON
[IEPEMEHHOM U UX PEILCHUE

bubnunorexa LIOK
https://m.edsoo.ru/7f42c692

bubmmoteka IIOK
https://m.edsoo.ru/7f42c840

76

JIvHeitHbIe HEpaBEHCTBA C OAHOM
MEPEMEHHOMN U UX pEIICHHE

77

78

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEIICHHE

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
[IEPEMEHHOM U UX PEILICHUE

bubnunorexa LIOK
https://m.edsoo.ru/7f42cb88

but6mmorexa [IOK
https://m.edsoo.ru/7f42cd2c

79

CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX PEIICHUE
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N3o0paxenue peieHus JTMHEHHOTO

bubnunorexa LIOK

80 HepaBej-ICTBa U MX CHCTEM Ha YHCIIOBOM https://m.edsoo.ru/7fA2c9ed
PSIMOM
N300pakenue pereHust THHEHHOTO
81 HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOU bubmorexa [JOK
. https://m.edsoo.ru/7f42c9e4
IpSAMOi
82 KonTponbnas pabota Ne 6 mo remam
"HepasenctBa. CucteMbl ypaBHEHUH"
bubnnorexa [JOK
83 Housrmie dymicuin https://m.edsocL).Iru/7f433c12
84 Ob6uacTh onpeaeneHus: 1 MHOXKECTBO bubnnorexa [JOK
3HauUEHUHN PYHKIUU https://m.edsoo.ru/7f433d84
85 Crioco0s1 3a1aHust PyHKIUI
86 I'paduk pyHkunN
87 CaoiicTBa (DyHKIIMHU, UX OTOOpaKEHUE HA
rpaguke
88 Urenue u mocTpoeHne rpaguKkoB QyHKITHIA
89 [Tpumeps! rpadukoB GyHKIUH,
OTpaKaIOIINUX peasibHbIE MPOLIECCHI
OyHKIINY, OMIMCHIBAIOIINE TIPSIMYIO U
90 06};)HaT112y10’ nponopuH:II{anBHllle o bubmorexa I[JOK
3ABHCHMOCTH, HX rpachHK1 https://m.edsoo.ru/7f434bbc
91 ['unepOomna
92 l'unepbona
% Tpagu gymwny = s metsoosuTHessT2
94 OyHKun Y =X,y = X3,y = VX, Yy = [X[; bubnuorexa [JOK

rpaduveckoe pereHre ypaBHCHHI U

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

CUCTEM ypaBHEHUH
bubnmnoreka HOK
% Ppadk pysicutn y = x° ! https://m.edsocl)l.ru/7f4343e2
96 KonTtponsnast padora Ne 6 o teme 1 bubnuoreka [JOK
"Oyakuus" https://m.edsoo.ru/7f434eb4
97 IToBTOpEHKME OCHOBHBIX MOHSATHUIA U METOJIOB 1 bubnmnoreka HOK
KypcoB 7 u 8 Ki1accoB, 0000111eHe 3HaHU] https://m.edsoo.ru/7f4371aa
98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 Bbu6moteka [JOK
KypcoB 7 u 8 Ki1accoB, 0000111eHne 3HaHUH https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [IOK
KypcoB 7 1 8 KJlaccoB, 00001IeHIe 3HAHNI https://m.eds00.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MMOHATUIN U METOOB 1 bubmmorexa [JOK
KypcoB 7 u 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f4376b4
101 HToroBas KOHTpoOJIbHAsA paboTa 1 E;ISSH/I//I;T:;(;?:;I; £436b88
102 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOZOB 1 bubmmnoreka HOK
KypcoB 7 U 8 Kj1accoB, 0000IIeHe 3HaHUH https://m.edso0o.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

e Amnrebpa, 8 xiacc/ Mep3msak A.l'., [lomonckuit B.b., SAxup M.C.; nox
penakmuert  Ilomonmeckoro B.E., OOmectBo ¢  orpaHuueHHOU
oTBeTCTBeHHOCThIO  M3nmarensckuii  mneHtp «BEHTAHA-TPA®y;
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

e« A. TI. Mep3mak, B.b. Ilononckuii, M.C. Sxup Aunrebpa 8.
JlnakTnaeckuili MaTepua

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

A. T'. Mepznsak, B.b. Tlononckuit, M.C. Sxup Anrebpa 8. Metoauueckue
pEKOMeHAaun

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Www.ege.moipkro.ru

www.fipi.ru

ege.edu.ru

WWW.Mioo.ru

www.1september.ru

www.math.ru

www.allmath.ru

www.uztest.ru
http://schools.techno.ru/tech/index.html
http://www.catalog.alledu.ru/predmet/math/more2.html
http://shade.lcm.msu.ru:8080/index.jsp
http://wwwexponenta.ru/
http://comp-science.narod.ru/
http://methmath.chat.ru/index.html

http://www.mathnet.spb.ru/

http:// education.bigli.ru
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