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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 TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



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

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 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 JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

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

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATue pauMoOHaNbHOrO 4YHCINA, 3alUCh, CPABHEHHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeielieHue, NpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CreneHb MHorowieHa. CioKeHre, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS MEPEMEHHBIMH U ero rpadpuk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBble TPOMEXYTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuun. [paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padbmyeckoe pernieHue ITUHEWHBIX YpPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAllMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

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

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEJIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKkux ApoOei.
PannonansHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTanys ypaBHEHUN C IBYMs NMEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHMU C JABYyMs IE€peMEHHBIMHU. lIpuMepnl pemieHus cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

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

DyHKIMHA

[Tonstue @ynkmuu. OOIacCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynakuun. CiocoOb! 3a1aHust PyHKITUH.

I'padux dbysxkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduky. [Ipumeps
rpadukoB GyHKLIHMA, OTPAKAIOIMIUX PEATIbHBIE POLECCHI.



@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

PannonansHble yKMclia, UppallOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME [IEWCTBHUTENIbHBIX YHCEN, apU(PMETUYECKUE JEUCTBHS C
JEHCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

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

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOoW. KBanpatHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'padukn byukmumit: Y = kx, y = kx + b, y = kix, y = X3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
pPEKyppeHTHOH popMmyIoit u GopMyIoit N-To diieHa.

ApudmeTrnueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro dieHa
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) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

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 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHUM NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBHUAYAIBHON 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, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIN3ALINU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJIbTYPHI 3A0POBbS 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 pe(IEKCHUU, MPU3HAHHUEM 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 OKpYXalouleil cpenapl, IJIaHUPOBAaHUS IOCTYIKOB H
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PElICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 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 UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC 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, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Uil 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 J10KAa3aTEIbCTBA
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOIAIUA C Y4ETOM
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
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

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

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nunopmanueii:

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

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

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

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

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eHCTBHA:



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

B X0/ 00CYKJEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaEMON 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 popme popMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKECHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYINECTBA  KOMAHJIHOHM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBAaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pPEHICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKCHUS UM HEIOCTHKCHUS 11EJIH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarOUIMICS TOJYYHUT CIETYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI IPOOHBIX BBIPAKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0AHOW (hOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBAaTh
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPAXKEHUU. BBINONHATH AEHCTBHUS CO CTENEHSMU C HaTypalbHbIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKKW  JETUMOCTH,  pa3lO)KEHWE Ha  MHOXKUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemarb npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJIMYMH, MPONOPLHUOHAIBHOCTHIO BEJIMYUH, MPOLEHTAMH, HHTEPHPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

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

Haxoauts 3HaueHWs OYKBEHHBIX BBIPQXCHHUU TPHU 33JaHHBIX 3HAYCHHIX
NIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

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

[TpumensTs npeoOpa3zoBaHKsl MHOTOUYJICHOB ISl PELICHUS Pa3IMYHBIX 33]a4
U3 MaTEMaTHKHU, CMEKHBIX TPEMETOB, U3 PEaTbHOU MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY emy. IIpoBepsATs, sABisieTCs
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 TUIOCKOCTH TpauK JHMHEWHOrO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI ¢ IBYMsI IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3aAlIMCHIBATh YHCIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, II€HA, KOJIWUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATHh UH(POPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromwuiicss TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Yys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJBIIAX M MaJIBIX YUCET C MOMOIIBIO JACCATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHU C [EeJbIM I[OKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBINONHATH TOXIECTBEHHBIC MPEOOPa30BaAHUSI PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TI'paUUECKUX MPEACTaBICHUN (yCTaHABINBATH, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C IIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHHI,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKy0 WUTIOCTPALIUI0 MHOXKECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HaueHHE (YHKIUHU IO 3HAYCHHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku 37€MEeHTapHBIX (YHKIMA BUAA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAI0YMBATH PAllUOHAJIBHBIC U UpPAllMOHAJIbHBIC YUCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUU.

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

YpaBHeHUS U HEPABEHCTBA

PemaTte nrHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

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

Pemiath nuHeElHbIE HEPaBEHCTBA, KBAJIpAaTHbIC HEPABEHCTBA, H300pakaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil 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 M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBaJpaTuuHy0 QyHKIUIO 10 (opMyIie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

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

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 peaqbHON KU3HH (C UCIIONBb30BAaHUEM KaJbKYJISATOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbIl

Ne i/

Yucna u BeurcieHus. PaluonanbHele
qucia

Anrebpanueckue BbIpaXeHUs
YpaBHEHHUsI U HEPABEHCTBA
Koopaunats! u rpapuku. ®yHkunu

[ToBTOpEeHME U 06001IEHNE

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

25

27

20

24

102

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90



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

8 KVIACC

Ne i/

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Uucna u Beruncnenus. KBagparasle KopHU

Ypncna u BeranciaeHus. CTeneHs ¢ O CJIbIM
IIOKa3aTcjiIeM

AnrebpanyecKue BhIPAKECHHUS.
KBanpatHbiii TpéxuiieH

Anrebpanyeckue BbIpaKEHHUS.
Anrebpanyeckas 1po0b

VYpaBHeHus u HepaBeHcTBa. KBagparHbie
YpaBHEHUSA

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
ypaBHEHUH

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa
@yHkuuyu. OCHOBHBIE IOHATHS
Oynkiun. Yucnossle GyHKIUN

[ToBTOopenue u o6o0IIEHNE

KoanuecTBo 4acoB

Bcero

15

15

15

13

12

102

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
NMPorpamMmbl

Uucna u Berunciienus. JlelcTBUTENbHEBIC
qucia

YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C
OJIHOM ITEpEMEHHOMN

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
ypaBHEHUI

YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa
DyHKIUMU

YwucaoBeIe IMOCISIOBATEILHOCTH

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HAHUMN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bubmnoreka IIOK
https://m.edsoo.ru/7f419d08

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

bubnuorexa [JOK
https://m.edsoo.ru/7f419d08

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08

bu6anoreka LIOK
https://m.edsoo.ru/7f419d08

bu6nuorexa [IOK
https://m.edsoo.ru/7f419d08



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
Tema ypoka

n/n
1 [TonsiTHE paMOHAIIEHOIO YUCIa
2 Apudmernueckue 1eicTBUS ¢ pallMOHAIBHBIMU YHCIaAMU
3 Apudmernaeckue 1eiCTBHS ¢ palliOHATBHBIMA YHACITaAMU
4 Apudmernueckue 1eicTBUS ¢ pallMOHAIBHBIMU YHCIaAMU
3) Apudmerndeckue 1eHCTBHS ¢ pallMOHATBHBIMHA YHCIAMU
6 Apudmernueckue 1eicTBUS ¢ pallMOHAIBHBIMU YHCIaAMU
7 CpaBHeHue, ynopsi04MBaHUe palliOHAIbHBIX YHCEI
8 CpaBHeHue, ynops104BaHUE PalliOHAIbHBIX YHCEI
9 CpaBHeHue, ynops104iBaHUe PalliOHAIbHBIX YHCEI
10 CreneHb ¢ HaTypalbHBIM MTOKA3aTeIeM
11 CreneHsp ¢ HaTypalabHBIM NIOKa3aTEIEM
12 CreneHb ¢ HaTypalIbHBIM MTOKA3aTeIEM
13 CreneHsp ¢ HaTypalabHBIM NIOKa3aTEIEM
14 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM
15 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PEATbHOI MPaKTHKH
16 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PeaIbHOM MPaKTUKU
17 Perienue OCHOBHBIX 3a/1a4 Ha IpOOH, IPOIIEHTHI U3 PEANBbHOM MPAKTUKH
18 Pemennie oCHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI U3 PeaIbHOM MPaKTUKU
19 IIpu3Haky OeIMMOCTH, Pa3JI0KEHHUSI HA MHOKUTENIN HAaTypaJIbHBIX YUCEN
20 [Ipu3Haku JeIMMOCTH, PAa3JI0KEHHsI HA MHOKUTENIH HAaTypaJIbHbIX YUCell

KoaunuecTBO 4acoB

Bcero

P R R R R R R R R R R R R R R R P R R BR

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI



21
22
23
24
25
26
27
28
29

30

31

32

33

34
35
36
37
38
39
40
41
42

Peanbnbie 3aBucumMoctu. [Ipsimast u oOpaTHasi IpONOPLMOHATBHOCTH
Peanbubie 3aBucumoctH. [Ipsmas u o6paTHas NponoOpLUHOHATIBHOCTH
Peanbnbie 3aBucumMoctu. [Ipsimast u oOpaTHasi IPONOPLHMOHATBHOCTH
Peanbnbie 3aBucumMoctu. [Ipsimast u oOpaTHasi IPONOPLIMOHATBHOCTH
KontponbHas padota nmo teme "PanmonanpHbie yucia"

BykBeHHBIE BbIpaKEHUs

Ilepemennsle. [lonmycTrmble 3HaYEHNS IEPEMEHHBIX

DopMyiibl

Dopmyiibl

[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, PACKPHITHE CKOOOK U
MIPUBEIEHNE NIOJIOOHBIX CIIaraeMbIX

[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUHN, pAaCKPBITHE CKOOOK U
MIPUBE/ICHNE TTOIOOHBIX CIIAraeMBbIX

IIpeoOpa3oBanue OyKBEHHBIX BBIpAXKEHUH, paCKphITHE CKOOOK U
NpUBEJCHNE OJOOHBIX ClIaraeéMbIX

[IpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUMN, paCKpPBITHE CKOOOK U
MIpUBEICHNE NTOJIOOHBIX CIaraeMbIX

CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
CBoIiCcTBa CTETICHHU C HATYPAJIbHBIM MTOKa3aTEIeM
CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
MHoro4JIeHbI

MHoro4JIeHbI

CnoxxeHue, BBIYMUTaHUE, YMHOKEHNE MHOTOUYICHOB
CinoxeHune, BBIYUTaHUE, YMHOKEHNE MHOTOWIEHOB
CnoxxeHue, BBIYMUTaHHUE, YMHOKEHHUE MHOTOUYJICHOB

CJ'IO)KGHI/Ie, BBIYUTAHUC, YMHOXKCHHUEC MHOTOYJICHOB

e e e e e T = T S S o

|

e e = T =



43
44
45
46
47
48
49
50
51
52

53

54

55

56

57
58
59
60
61
62
63
64

DopMyJIbl COKPAEHHOTO YMHOXKEHUS

®opMyJibl COKPAILIEHHOTO YMHOKEHUS

DopMyJIbl COKPALEHHOTO YMHOXKEHUS

DopMyJIbl COKPALEHHOTO YMHOXKEHUS

®opMyJibl COKPAIIEHHOTO YMHOKEHUS

Pa3no)xeHre MHOTrO4JI€HOB HA MHOYKUTENN

PaznoxeHne MHOTOWJIEHOB Ha MHOKUTENIN

Pa3no)xeHre MHOTrOYJI€HOB Ha MHOXKUTEIN

PaznoxeHne MHOTOWJIEHOB Ha MHOKUTENIN

KonTponbhas padota no teme "Anredpandeckue BolpaxkeHus"

VYpaBHeHMe, IpaBuiIa NpeoOpa3oBaHUs ypaBHEHUs, PABHOCHILHOCTh
ypaBHEHUH

JInneliHOE ypaBHEHHE C OHOU IIEPEMEHHOM, PEILICHNE JTMHENHBIX
ypaBHEHUH

JInneliHOE ypaBHEHHE C OHOW NTEPEMEHHOM, PEIIEHNE JTMHENHBIX
YpaBHEHUU

JInneniHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, PEILIEHUE TMHENHBIX
ypaBHEHUH

Pemrenne 3a1a4d ¢ nOMOIIBIO YpaBHEHHAN

Pemenue 3ana4 ¢ moMoIIbI0 ypaBHEHUN

Pemenue 3a1a4d ¢ moMOIIbIO YpaBHEHHI

Pemenue 3aga4d ¢ moMOIIbIO YpaBHEHHI

JIuHeitHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpaduK
JIuneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema 1ByX JTUHEHHBIX YPaBHEHHUM € ABYMs IEPEMEHHBIMU

Cucrema IByX JUHEHHBIX YpaBHEHHH ¢ ABYMs NIEPEMEHHBIMU

B e e e T T S S

-

e



65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € ABYMs [IEPEMEHHBIMU
CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS IMEPEMEHHBIMU
Pemrenue cucreM ypaBHeHUN

Pemenue cucreM ypaBHeHUN

Pemenue cucrem ypaBHEeHHI

Pemenue cucreM ypaBHeHUN

Pemenue cucrem ypaBHEHUN

Kontposnbnas padota nmo teme "JIunelinbie ypaBHeHUS"
Koopaunara Touku Ha npsiMoi

YucnoBble TPOMEKYTKH

YucnoBble IPOMEKYTKH

PaccrosiHne Mexy 1ByMsl TOYKaMH KOOPAUHATHOW MPSAMOU
PaccrosiHre Mexny 1ByMs TOUKaMH KOOPJAWHATHON IPSAMOKN
[IpsimoyronbHas cucTeMa KOOpAMHAT Ha IMIIOCKOCTH
[IpsimoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTU
[Ipumeps! rpadukoB, 3a1aHHBIX (HOpMyIaMu

ITpumeps! rpadukoB, 3a1aHHBIX (opMynamu

ITpumeps! rpadukoB, 3a1aHHBIX popMynamu

[Ipumeps! rpadukoB, 3a1aHHbIX (HOpMyIaMu

Urenue rpauKoB peaibHbIX 3aBUCUMOCTEH

Urenue rpauKoB peaibHbIX 3aBUCUMOCTEN

[Tonarue QpyHKIUU

I'paduk pynkunn

CaoiicTBa pyHKINI

CaoiicTBa QyHKIHI

JIuneitnast pyHKIMSA

R PR R R R R R R R R R R R P R PR R R RPRRR R R R



91
92
93
94
95
96

97

98

99

100

101

102

JIuneitnast pyHKIMSA

[TocTpoenue rpaduka TMHEHHON QYHKIIUHA

[Toctpoenue rpaduka TuHEHHON QyHKIIH

I'padux pynkuum y =[x|

I'paduk Gynkmmm y =[x|

Konrtponsnas padora o teme "Koopaunats! u rpadpuku. OyHKIun"

[ToBTOpEHUE OCHOBHBIX MOHITUH M METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

IToBTOpEHME OCHOBHBIX MOHATHIM U METOJOB Kypca 7 Kilacca,
00001IeHne 3HaHN I

[ToBTOpEeHHE OCHOBHBIX MOHATHI U METOIOB Kypca 7 Kiacca,
000011EHUE 3HAHUN

[ToBTOpEeHHE OCHOBHBIX MOHATHI U METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUN

WroroBas koHTpoJsibHAs paboTa

[ToBTOpEHUE OCHOBHBIX MOHITUN M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

e

102



8 KVIACC

Ne
n/n

© 0O N O O A W DN P

[
= O

12

13

14

15

16

17

Tema ypoka

KBagparHslil KOpEeHb U3 YUCIIa

[TonsiTre 06 UPpaLIMOHAIILHOM YHUCIIE

JlecsiTuuHble TPUOIMKEHNS HPPALMOHATIBHBIX YHCE
JlecsiTuuHblie TPUOIMKEHUS UPPALMOHATIBHBIX YHCET
JlelicTBUTENbHBIC YKCIIA

CpaBHEHME 1€WCTBUTENIBHBIX YHCEI

CpaBHeHUE 1eHCTBUTENBHBIX YUCEI
ApudmeTrndeckuii KBaJipaTHBIN KOPECHb

VYpaBHeHue Buia x> = a

CBoiicTBa apupMeTHUECKUX KBAPAaTHBIX KOPHEH
CaoiicTBa apuMeTnyecKux KBaJpaTHBIX KOpHEN

IIpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, COAEPIKAIINX KBAApaTHbIE
KOpHU

ITpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, COIEpKAIUX KBaIpaTHbIE
KOpHHU

[IpeobOpazoBaHme YNCTOBBIX BRIPAKECHHH, COJEPKAIIUX KBAaIpaTHBIC
KOpHH

IIpeoOpa3oBaHue YUCIOBBIX BHIPAXKEHUH, COIEpKAINX KBaIpaTHbIE
KOpHU

CrerneHs ¢ LCJIBIM ITIOKAa3aTCJIEM

CrannmapTHas 3anuch yncia. PazMepbl 00BEKTOB OKPYKAIOIIETO MUPA
(OT PIEeMEHTapHBIX YACTHUII 10 KOCMUYECKUX O0OBEKTOB), JNIUTEILHOCTh

KoaunuecTBO 4acoB

Bcero

N e T = = o T = SN SN SN

[EEN

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI



18
19
20
21
22
23
24
25
26

27

28

29

30

31
32
33
34

35

36

37

IIPOLIECCOB B OKPYXKAIOIEM MUPE
CBoliCTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM

CBolicTBa CTENIEHH C 1IEJIBIM I10Ka3aTeIeM

CBolicTBa CTENIEHH C LIEJIBIM [10Ka3aTeIeM

CBoliCTBa CTENEHU C LIEJIBIM NTOKa3aTelIeM

CBolicTBa CTENIEHH C LIEJIBIM [10Ka3aTeIeM
KBanpatubiii TpéxuiieH

KBagpartsslii TpéxuneH

Pa3znosxenue kBagpaTHOro TpEXUIEHA HA MHOXKHUTEIN
Pasnoskenne kBagpaTHOro TpEXUIeHa HA MHOKHUTEIN

KonTponbnas pabora no Temam "KBanparusie kopHu. CTeneHu.
KBanpatubiii TpexuieH"

Anrebpanyeckas 1po0b

Z[OHYCTI/IMLIC 3HA4YCHU IICPEMCHHBIX, BXOOAIIUX B anre6pa1/1qec1<ne
BBIPpAXKCHUSA

Z[OHYCTI/IMLIC 3HA4YCHUS IICPEMCHHBIX, BXOIAIMIUX B a_nre6pa1/1quKI/Ie
BBIPpAXKCHUSA

OcHoOBHOE CBOWCTBO anredpandeckoi apoodu

Coxparienue npobeit

Coxkpaienue apooei

Coxparienue npobeit

CrnoxxeHue, BEIYUTaHUE, YMHOKEHUE U JICJICHHE allreOpandecKux
npo0eit

CrnoxxeHue, BRIYUTaHUE, YMHOKEHHUE U JICJICHHE alreOpandecKux
npobeit

CrnoxeHue, BBIUUTaHHE, YMHOXKEHHE U JIeJIeHUE alredpanyecKux
npoOeit

R e e T e o T S =N

[ S SN SN



38

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

58

59

60

Crnosxenue, BBIYUTaHUE, YMHOKEHHUE U JICTICHUE alTeOpandecKux
npobei

[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX alNTredpandecKue 1poou
IIpeoOpa3oBaHue BeIpAXKEHUH, COAECPKALIMX allredpandeckue 1poou
[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX alNTredpandecKue 1poou
Kontponbnas padota o teme "Anredpandeckas 1poos"
KBanpatHoe ypaBHeHHE

Henonxoe kBagpaTHOE ypaBHEHUE

Henonnoe kBagpaTHOE ypaBHEHUE

dopmysa KOpHEH KBaJpaTHOIO ypaBHEHUS

®dopmysa KOpHEH KBaIpaTHOIO ypaBHEHUS

dopmysa KOpHEH KBaJpaTHOIO ypaBHEHUS

Teopema Buera

Teopema Buera

Pemenne ypaBHeHNH, CBOAAIIMXCS K KBaJPaTHBIM

Pemenne ypaBHeHUH, CBOASIINXCSA K KBAaIpaTHBIM

[Tpocreiime npoOHO-pallMOHATbHbBIE YpPaBHEHUS

[Ipocreiimue qpoOdHO-pallnOHaAIbHBIE YPaBHEHUS

Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOILBIO KBaJPAaTHBIX ypaBHEHUN
Pemennie TeKCTOBBIX 3aJ1a4 C TOMOIIIbIO KBAJPAaTHBIX YpaBHEHUN
KonrponsHas padora no reme "KBanparusie ypaBHeHus"

JluneiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMH, €0 TpaQuK, IpUMeEpbI
penIeHusl ypaBHEHHH B LENBIX YACIAX

JIuHeitHOE ypaBHEHUE C ABYMS IEPEMEHHBIMHU, €T0 IrpaduK, IpUMeEpHI
pelIeHrs YpaBHEHUH B LENbIX YUCIIaX

JIuHeitHOE ypaBHEHUE C ABYMS IEPEMEHHBIMHU, €T0 rpaduK, IpUMepHhI

R R R R R R R R R R R R R R R R R R R
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61
62
63

64

65

66

67

68
69
70
71
72
73
74
75
76
77
78
79

80

peLIeHUs. YPaBHEHUM B LENIBIX YACIAX

Pemenne cucrem IByX JTMHEHHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
Pemenne cucreM NByX JIMHEWHBIX YPABHEHUH C JBYMS IIE€PEMEHHBIMU
Pemenne cucreM IByX JIMHEWHBIX YPABHEHUHN C JBYMS IIEPEMEHHBIMU

[Ipumeps! penieHrs CUCTEM HETUHEHHBIX YPaBHEHUM ¢ ABYMS
MIepEeMEHHBIMU

[IpuMepsl penieHus: CUCTEM HEITMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

I'padmueckas nHTEpHIpeTallvs ypaBHEHUS C IBYMS IEPEMEHHBIMH U
CUCTEM JIMHEHHBIX YPaBHEHUN C IBYMS IEPEMEHHBIMU

I'padmueckas uHTEpIIpeTals ypaBHEHUS C IBYMs IEPEMEHHBIMH U
CUCTEM JIMHEHHBIX YPaBHEHUU C IBYMS IEPEMEHHBIMU

Pemrenne TeKCTOBBIX 33714 € TOMOIIBI CUCTEM YPaBHEHUI

PerreHne TeKCTOBBIX 3aJa4 C IIOMOILBIO CUCTEM YPaBHEHUN

Pemrenne TeKCTOBBIX 3314 € MOMOIIBIO CUCTEM YPABHEHUH
UucoBble HEPABEHCTBA U UX CBOMCTBA

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

HepaBeHCTBO ¢ 01HOM ITEpEMEHHON

JInHeliHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEIICHHE
JInHelHbIe HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX PEILICHUE
JInHeliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PELICHHE
CucTembl TMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON U UX pELICHUE
CucreMpl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PELICHUE
CucTembl TMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON U UX pELICHUE

N300paxkeHne penieHns JMHEHHOTO HEPaBeHCTBA U MX CUCTEM Ha
YUCIIOBOM MPSMOU
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N3o00paxkeHune penieHus TMHESHHOTO HEPABEHCTBA U UX CUCTEM Ha
YUCIIOBOM MPSMOM

KonrtponsHas pabora no temam "HepaBencta. Cuctemsl ypaBHEHU"
[Tonsitue GyHKIIM

OO6nacTp ornpeeieHUs] © MHOXXECTBO 3HAUCHHUH (HYHKIMH

Crnioco0wl 3a1anust GyHKITUN

I'padux pyHKIIN

CoiicTBa GyHKINH, UX OTOOpaskeHUe Ha rpaduke

Urenue u noctpoeHue rpagpukoB GyHKIUN

[Tpumeps! rpadukoB GYHKIIHIA, OTpAKAIOIINX peaTbHble IPOLECCH

@OyHKIUH, OTMCHIBAIOIIHIE MPSIMYIO B OOPATHYIO MPOMOPIIHOHAIBHBIC
3aBHCUMOCTH, UX rpaduku

I'umep6ona

I'unepGona

I'paduk pynkunu y = x*

I'paduk Pynkuuu y = x?

Oynkmun Y =X2, y = X3, y = VX, Y = [x|; rpadudeckoe pemieHmne
YPaBHEHUH U CUCTEM YPaBHEHHI

Oynkiun Y =x2, y = X3, y = VX, Yy = [x|; rpaduueckoe perieHue
YPaBHEHUH U CUCTEM ypaBHEHUI

[ToBTOpEHME OCHOBHBIX MOHSATHUIA U METOJIOB KYpPCOB 7 M 8 KJIACCOB,
0000111eHNe 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB,
000011eHNe 3HaHUH

[ToBTOpEHUE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 M 8 KJIACCOB,
000011eHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB,
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00001eHNe 3HaHU I
101 Hrorosas koHTposbHas paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJOB KYpCOB 7 U 8 KJIACCOB,
000011IeHIe 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



9 KJIACC

Ne
n/n

12

13

14
15
16

Tema ypoka

PanmonanesHble yncna, uppalMoHaIbHbIC YUCIIA, KOHEUYHBIE U
OCCKOHEUYHBIC ACCATUYHBIC IPOOH

MHOX€eCTBO HeﬁCTBHTCHBHBIX YHUCCII, ILCIZCTBHTCHBHBIG qucia KakK
OECKOHEUHBIE JACCATUYHBIC ,Z[pO6I/I

BzanMHO 0gHO3HAYHOE COOTBETCTBHE MCKIAY MHOKCCTBOM
ﬂeﬁCTBHTCHLHbIX YHUCCII U MHOXCCTBOM TOUYCK KOOpﬂHHaTHOﬁ HpHMOﬁ

CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(PMETHYECKHIE JCHCTBUS C
JNEHCTBUTEIbHBIMU YU CIIAMH

[TpubnnxEéHHOE 3HaYeHNE BEIMYUHBI, TOYHOCTb MPUOIMKEHUS
Oxpyrienue yncesn

OxpyrieHne uncen

[Ipukuaka 1 OLlEHKa pe3yJIbTaTOB BEIYMCICHUN

IIpukuaka v OLlEHKa pe3yIbTaTOB BEIYMCICHUN

JIuneitHoe ypaBHeHUE. Pelienue ypaBHEeHH, CBOAAIIUXCS K JIMHEHHBIM
JInneiniHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOAAIIUXCS K JIMHEUHBIM

KBanpatHoe ypaBHeHuE. PellieHre ypaBHEHUM, CBOASIIUXCS K
KBaJPaTHBIM

KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K
KBaJI[paTHBIM

bukBaapaTHble ypaBHEHUS
buxBaapaTHbie ypaBHEHUS

IIpuMepsl perieHus ypaBHEHUM TPETbEH U YETBEPTOU CTEIICHEH

KoaunuecTBO 4acoB

Bcero

N

KoHTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI
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Pa3JI0KCHUCM Ha MHOXHUTCIIN

[Ipumepsl penieHust ypaBHEHUM TPEThEH U YETBEPTOM CTETIeHEN
pa3ioKeHUEM Ha MHOKHUTENU

Pemenune 1po6GHO-paliiOHAIbHBIX YpaBHEHUH

Pemenue 1poOHO-paiMOHANIBHBIX YpaBHEHHHA

Pemienue TekcTOBBIX 33aa4 alreOpandeckuM METOA0M

Pemenue TeKCTOBBIX 3aa4 alnredpanyeckuM METOJ0M

Pemienue TekcTOBBIX 3aau alreOpandeckuM METOA0M
Kontponbnas padota mo Teme "YpaBHEHUS C OJTHON IEpeMEHHOM"
VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk

VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU | €ro rpaduk

Cucrema 1ByX JTUHEHHBIX YPABHEHHUN € ABYMs IEPEMEHHBIMU U €€
peuieHue

Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUM C ABYMs IEPEMEHHBIMU U €€
peuieHue

Cucrema IByX JTUHEHHBIX YpaBHEHHUH ¢ ABYMs IEPEMEHHBIMU U €€
peuieHue

Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C ABYMs IEPEMEHHBIMU U €€
peuieHue

Pemenue cucrem 1ByX ypaBHEHMI, OTHO U3 KOTOPBIX JIMHEIHOE, a
IpYroe — BTOPOH CTEIIEHU

Pemrenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHENHOE, a
JIPYyroe — BTOPOH CTENEHU

Pemenue cucrem 1ByX ypaBHEHMI, OTHO U3 KOTOPBIX JIMHENHOE, a
IpYroe — BTOPOH CTEIIEHU

Pemrenne cucreM nByX ypaBHEHHM, OHO U3 KOTOPBIX JIMHENHOE, a
IpYyroe — BTOPOH CTEIIEHU
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51

52

53
54
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56

I'paduueckas MHTEpIIPETALUS CUCTEMBI YPaBHEHUH C ABYMs
IIEPEMEHHBIMU

Pemenne TeKCTOBBIX 3329 aredpandeckKum crocooom

Pemennie TeKCTOBBIX 3a7a4 aNredpandeckum crnocooom

KonrtponsHas padora o reme "Cucremsl ypaBHEHUI"

UucnoBble HEPABEHCTBA U UX CBOMCTBA

UucoBble HEPAaBEHCTBA U UX CBOMCTBA

JInHelHbIe HEpaBEHCTBA C OJIHOM MTEPEMEHHOMN U UX PEIICHUE
JIuHeiiHbIe HEPABEHCTBA C OAHON NEPEMEHHOMN U UX PEILICHUE
JInHelHbIe HEpaBEHCTBA C OJIHOM MTEPEMEHHOMN U UX PEIICHUE
CucreMbl TUHENMHBIX HEPABEHCTB C OJHON IEPEMEHHOM U UX pelIeHne
Cucrembl TMHEHHBIX HEPABEHCTB C OJAHOU IEPEMEHHON U UX pELICHUE
CucreMbl TMHEMHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX pelleHue
KBanpaTHble HEpaBEHCTBA U UX PEILICHUE

KBaznpaTHble HEpAaBEHCTBA U MX PELLIEHUE

KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE

KBanpaTHble HEpaBEHCTBA U UX PELLICHUE

KBagpaTHble HEpaBEHCTBA U UX PEILLICHUE

Fpa(pnqecxaﬂ HHTEpHpeTalad HECPABCHCTB U CUCTEM HEPABCHCTB C
ABYMA ICPEMCHHBIMHA

I'padmueckas mHTEpIIpeTals HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS IEPEMEHHBIMHU

KonrtponsHast pabora no teme "HepaBenctsa"
KBanpatuunas ¢pyHkius, e€ rpaduk 1 cBOMCTBa
KBanpatuunas ¢pyHkius, e€ rpaduk 1 cBOHCTBa

KBangparuunas ¢pyHkuus, e€ rpapuk 1 cBoiicTBa
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75

[Tapaboiia, KOOPAMHATHI BEPITMHBI TAPA0OIIBI, 0Ch CHMMETPHH
napadoJIbI

[Tapabosa, KOOpIUHATHI BEPIIUHBI TAPA0O0JIbI, 0OCb CAMMETPHU
napaboIIb

[Tapabosa, KOOpIUHATHI BEPIIUHBI TAPAOOIIBI, OCb CAMMETPHH
napadoJIbI

[Tapaboiia, KOOPAMHATHI BEPITMHBI TAPA0OIIBI, 0Ch CHMMETPHH
mapadoJIbI

[Tapaboia, KOOpAMHATHI BEPITMHBI TAPA0OIIBI, 0Ch CHMMETPHH
napaboJTbl

[Tapabosa, KOOpIUHATHI BEPIIUHBI TAPAOOIIbI, OCb CAMMETPHU
napadoJIbI

I'paduxn dynxmmit: y = kx, y = kx + b, y=K/X, y=x3, y=vX, y=[X|
I'padukn pynxumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x?, y=vX, y=[X|
I'padukn pynxumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduxn pynkumit: y = kx, y =kx + b, y=k/x, y=x?, y=vX, y=[X|
I'paduxu pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vX, y=[X|
KonrtponbHas padora o teme "®yHkuun"

IloHsTHE YUCIIOBOM MOCIEN0BATEILHOCTH

3amaHue nociIe10BaTeIbHOCTH PEKYPPEHTHOM opMymoit u popmyrioit
N-ro 4jeHa

ApudmeTrueckas U reoMeTpUYecKast Iporpeccuu
Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu

®opmyIbl N-To wieHa apuPMEeTUIeCcKOil U FeOMEeTPUUECKOM
MIPOTPECCUM, CyMMBI ITEPBBIX N WICHOB

dopMyItbl N-T0 YaeHa apuPMETHIECKON U TEOMETPUICCKOM

R e = e T = T =R =
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IIPOrpECCUil, CyMMBI IIEPBBIX N YWICHOB

dopMytbl N-To YaeHa apuPMETHUECKON U TEOMETPUICCKOM
MPOTPECCUl, CyMMBI MIEPBHIX N YWICHOB

dopMyitbl N-T0 YieHa apruMETHIECKON U TEOMETPUICCKOM
MIPOrpeccuii, CyMMBI IIEPBBIX N YICHOB

®opmyitel N-ro WieHa apu(pMETHIECKON U TeOMETPHUECKON
IIPOTPECCUM, CyMMBI IIEPBBIX N YWICHOB

N306paxeHune 4wieHOB apuMETUUECKON U TeOMETPHUUECKOIN MPOrpeccHii
TOYKaMU Ha KOOPJAMHATHOU MJIOCKOCTH

N306paxeHune 4ieHOB apuMETUUECKON U TeOMETPHUUECKOIN MPOTrpecCcHii
TOYKaMH Ha KOOPJUHATHOMN TIOCKOCTH

JIMHEHBIN ¥ SKCTIOHEHIMAIbHBIA POCT

Cno>xHbI€ MPOLIEHTHI

Cno’xHbIe MPOLIEHTHI

KonTponbnas pabota o Teme "HucnoBble nocienoBaTensHOCTH"
[ToBTOpEeHME, 0060011IeHNE U cUCTeMaTH3alus 3HaHUH. 3aIuCh,
CpaBHEHUE, IEUCTBUS C AEHCTBUTEIbHBIMU YHCIIAMH, YUCIIOBAs MpsAMast
[ToBTOpEeHue, 060061IeHNe U crucTeMaTH3aus 3HaHui. [IporneHTs!,
OTHOIICHHMSI, TIPOTIOPIIAN

IToBTrOopenue, o0o0mIeHNE U cucTeMaTh3anus 3HaHui. OKpyrieHue,
npuOIMKEeHNe, OLICHKa

[ToBTOpeHue, 06001IeHNE U crucTeMaTH3aus 3HaHui. Pemenue
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM CITIOCOOOM

IToBTOpenue, 00o0IIeHNE U cUcTeMaTH3alMs 3HaHui. Perenue
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM CITIOCOOOM

IToBTOpenue, 0000IIeHNE U cUCTeMaTH3alMs 3HaHui. Perenne
TEKCTOBBIX 33J1au apU(PMETUYECKHM CIIOCOOOM

N e N



[ToBTOpeHme, 06001meHNe U cucTeMaTu3anus 3Hanui. [IpeodbpazoBanue

o1 anreOpanvdeckux BHIPAKEHUH, TOMYCTUMbIE 3HAYCHUS 1

92 [ToBTOpeHme, 006001IeHNE U cucTeMaTH3alus 3HaHui. [IpeodpazoBanue 1
anreOpanvyecKux BHIPAKEHUH, TOMYCTUMbIE 3HAYEHUS

03 [ToBTOpenue, 06061mIeHne 1 cucteMaTu3anus 3Hanui. [IpeobpazoBanue 1
anreOpanvdeckux BHIPAKEHUH, TOMYCTUMbIE 3HAYCHUS

94 [ToBTOpeHME, 0600IIeHNE U crucTeMaTH3anus 3Hanui. [IpeodbpazoBanue 1
anreOpanvdeckux BHIPAKEHUH, TOMYCTUMbIE 3HAYCHUS

95 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3aMs 3HaHUH. DyHKINU: 1
MOCTPOCHHE, CBOMCTBA N3YYCHHBIX (DYHKITHIA

96 [ToBTOpenue, 06001IeHne 1 cucTemaTu3anus 3Hanuil. OyHkuu: 1
MIOCTPOCHHE, CBOMCTBA N3YYCHHBIX (PYHKIIUN

97 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3aIMs 3HaHUH. DyHKINU: 1
MIOCTPOEHHE, CBOMCTBA N3YUEHHBIX (PYHKIINI

98 [ToBTOpenue, 0600IIeHNE U CUCTEMATU3AIMS 3HaHU. DYHKIINN: 1
IIOCTPOEHHE, CBOMCTBA N3YYEHHBIX (PYHKIINH

99 [ToBTOpenue, 06001IeHNe U cucTeMaTH3alus 3HaHui. ['paduueckoe 1
pellIeHnEe YpaBHEHUHN U UX CUCTEM

100 [ToBTOpenue, 06o0IIeHNEe U cucTeMaTu3alus 3Hanuil. ['padudeckoe 1
pellIeHrne ypaBHEHUH U UX CUCTEM

101 HToroBasi KOHTpOJIbHASA paboTa 1

102 O00011IeHIE U CUCTEMATH3AaIU 3HAHUI 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Anrebpa, 7 kmacc/ Mep3msak A.l'., Ilononckuit B.b., SAxup M.C.; mon
penaknuen IHogonsckoro B.E., OO0111eCcTBO C OTpaHUYECHHOU
OTBETCTBEHHOCTBIO. N3 narenbckuit LEHTP «BEHTAHA-TPA®Dy;
akimoHepHoe oomectBo «M3narensctBo «IIpocBenieHune

» Anre6pa, 8 kmacc/ Mepzmsixk A.I'., Ilononckuit B.b., Axup M.C.; non

pelaKunen ITononsckoro B.E., OO01ecTBO C OTPAaHUYEHHOU
OTBETCTBEHHOCTHIO N3narensckui LIEHTP «BEHTAHA-TPA®y;
AKIHOHEpPHOE 00111eCTBO «3narenbcTBO «IIpocBenienue»

« Anrebpa, 9 xmacc/ Mepsmak A.I'., TlomaxkoB B.M.; moa penakiueit
[Togonsckoro B.E., OOmecTtBo ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO
M3narenwckuit  nentp «BEHTAHA-I'PA®»; AxuuoHepHOe OOIIECTBO

«3narenbctBO «lIpocBenieHue».

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

Mepsnsik A.I'., [Tonouckuit B.b., Axup M.C.; non penakuueit [logonbckoro
B.E., Junaktudyeckue wmatepuanbl, Anrebpa, 7 xkimacc, OOmecTBo ¢
OTPAaHUYECHHOW  OTBETCTBEHHOCThIO "M3martensckuit nentp BEHTAHA-
['PA®"; AKuuoHEpHOE obmectBo "UsmarensctBo  IIpocBemenue";
Mep3nsik A.l'., ITononckuit B.b., Sxup M.C.; nox penakuueit [logonbckoro

B.E.,



Junaktuyaeckue matepuaibl, Anredpa, 8 kimacc, OOImEcTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTBIO "N3naTenbCKui LECHTP BEHTAHA-IT'PA®";
AxknnonepHoe obmecto "M3ngatenscTBo [Ipocsemenne";

Mepsnsik A.l'., Ilononckuit B.b., Sxkup M.C.; nox penakuueit [logosnbckoro
B.E., Jlumaktuueckue Matepuaybl, Anrebopa, 9 xkmacc, OOmecTBo ¢
OrpaHUYEHHOW  OTBeTCTBEHHOCThIO "M3nmarensckuii nentp BEHTAHA-

I'PA®"; Akuinonepnoe obmectBo "M3narensctBo [IpocBemenue”

HUD®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU

MHTEPHET
1. www. edu - "Poccuiickoe oOpa3oBanue" DenepallbHBI MOPTAI.
2. www.school.edu - "Poccuiickuii o00mIcOOpa3oBaTeabHblii HOpTANI".

3. www.school-collection.edu.ru/  Enunas  xoiutekuus  TUGPOBBIX
00pa3oBaTeIbHBIX pecypcoB
4. www.mathvaz.ru - docke MmKONLHOTO  YUYUTENI MaTEMAaTUKU
JloxymeHTanusi, pabouyme  MaTepuanbl  JUIS  YyYUTENS ~ MaTeMaTUKU
5. www.it-n.ru"Cetpb TBOPUYECKHUX yaurenein”

6. www.festival.lseptember.ru  decTuBagb  MEJArOTHYECKUX  HICH.
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