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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO0, TaK ¥ TyMAaHUTApHOTO IIHUKIOB, €€ OCBOCHHE HEOOXOAMMO s
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJie W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydenue anreOppl oOecrieynMBaeT pa3BUTUE YMEHHUs HaOJIOAaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarolIMXCS: OHU HCIOJB3YIOT JCAYKTUBHBIE W
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SBISETCS peann3alieil 1esTeTbHOCTHOTO MPUHIIUIA 00yIeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoJep)KaTeTbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOTO Maremaruueckoro s3bika. ConaepxkaTeabHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJTOPUTMAMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHUS YHCIOBON
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro [Jsl PELleHUs 3aJad MaTeMaTUKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUIsL TIOCTPOCHMSI MAaTEMaTUYECKUX MOJEJIEH, ONMCAHWS IPOLECCOB U
SBJIEHUN peadpHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIEeH MaTeMaTH4ecKOW MOJenu
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
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 ¥ BBIYUCIEHHUSA», «Anredpanyeckue BbIpaKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 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 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAJIBHBIMU YKCIIaMU. Pelrenne 3amad u3 peasibHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
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 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MIEPEMEHHOM. JlomyCcTUMBbIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEJICHUS MOAOOHBIX CIaraeMbiX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YpaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoCTaBlI€HHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CrocOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEKCTOBBIX 3a/lad C IMOMOIIbIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIBHBIC YNCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpaniueckod ApoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JCJIeHHE alreOpandecKkux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienve ypaBHEHHM, CBOISIIMXCSA K JUHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTe ONpeAesieHHs] W MHOXKECTBO 3HAaYEHUU
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyakimn 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 ApoOr. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIEr0 MHpa, AJIUTENBHOCTh IPOIECCOB 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. PenieHne ypaBHEHUN, CBOASIIMXCS K KBaApaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

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

VYpaBHeHUE ¢ JByMsl MEPEMEHHBIMU U ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas uHTEepHpeTalrs HEPAaBEHCTB M CHCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

I'paduxu dysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , i ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCTIEA0BATEAbLHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI TIEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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 BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTe€MaTuKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSM  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 TpaXKIaHUHA U PEAIM3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HU I YCHEIIHOW MpodecCHOHaNbHON
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UelIOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMATHYECKOW KYyJbTYPOHW KaK CPeICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCTIMTAHME:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aIBbHOTO XapakTepa 3KOJOTHYECKUX MPOOJIEM U MyTEN UX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOW AESATEIBHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBbIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JA€PUUUTHI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh 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, (OPMYIUPOBATH U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIBHO COCTaBJIEHHOMY IIJIaHy HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOIOEHUS, UCCIEOBAHMS, OLCHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nundopmanueii:

BBISIBJISITH  HEJIOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a0a4u;

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

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIUSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



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

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICIICHHbIE Ha TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNIoBbIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JPYTHUE), BBINOJHITH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3a1a4yu (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

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

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX OITUOOK, BRISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

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

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHUI TPOOHBIX BBIPAKEHUMN, COIEPIKALIUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO JIPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh YuCa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpU3HAKKW  JETUMOCTH,  pas3lioKeHWEe Ha  MHOXKUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemarb npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHEM
BEJMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
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.

Haxoauth 3HaueHWss OYyKBEHHBIX BBIPQKCHUW MPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHUS  [ETIOTO  BBIPAKEHHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CIATaeMbIX, PACKPBITHEM CKOOOK.

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

OcCymiecTBIATh pa3jioKEHUE MHOTOWICHOB HAa MHOXHUTEIU C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIHUPOBKU  CIAraeMsiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypallbHBIMU TIOKAa3aTeNsiMU ISt
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUH JIMHEWHBIX YPAaBHEHUHN 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, MNPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

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

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yIbTarT.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

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

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHHne (PyHKIIMU 10 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

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

Yucaa v BIYMCICHUA

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, HCIONB3Yys MPH HEOOXOIMMOCTH KaJbKYJSTOP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



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

AJsiredOpanyecKue BbIPpaKeHUs

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

BBINONHATH TOXIECTBEHHBIE NMPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBUJI ACHUCTBUI HAJ MHOTOUYJICHAMH U aJIreOpandeCcKUMH IPOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

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

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 TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

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

[IpuMeHSATh CBOWCTBAa YMCJIOBBIX HEPABEHCTB JJISI CpPaBHEHUS, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYEHMsI), OMPEACNITh 3HaueHHE (YHKIMHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

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 CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBHIMOJHATH BBIYHCICHHUS C
UppalMoOHaIbHBIMU YUCIaMHU.



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

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

PemaTte TeKCTOBBIE 3a7auyd aidreOpauvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKUX Mpe/ICTaBIeHUH (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

PacnioznaBath (yHKIMM W3y4eHHBIX BHUIOB. [loKa3piBaTh CXeMaTHYECKU

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
3HaYE€HUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXeMaTUUYECKU rpaduKU KBaJAPATUUHBIX (DYHKIIHUA,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 10 UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIHUIO 10 (HopMyIie, MPUBOIUTH TPUMEPHI
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  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPAMHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
HaumenoBanue KomnnyectBo OcHOBHOE cOJIepKaHNE OCHOBHBIC BUJIBI ICSTETLHOCTH 00YYaIOIIHXCS
paznena (Tembl) Kypca 4acoB
Yucna v BBIYUCTICHUS. 25 [TonsTHE parOHATHHOTO CucreMaTH3UPOBATH U 000ramAaTh 3HAHUA 00 OOBIKHOBEHHBIX U

PannonanpHbIe Uncia

yrcia. ApupmMeTnueckue
JIEHCTBUS C
panoHaTbHBIMH
yucinamu. CpaBHEHHUE,
yIOpsA0YHBaHHE
palMoOHAIBHBIX YHCEIL.
CreneHb

C HaTypaJbHBIM
nmokasareneM. Perienre
OCHOBHBIX 3a7a4 Ha
IpoOu, MPOIEHTHI U3
peanbHOM MPAaKTUKU.
[Ipu3Haku genumocTu,
pa3oKeHHs Ha
MHOKUTEIH HATypaTbHBIX
yucen. PeanbHble
3aBucuMocCTH. [Ipsimas u
oOpartHas
MIPOTOPITMOHATBHOCTH

JECATUYHBIX APOOSX.

CpaBHMBATB U YNOPS/I0YHBATH IP0O0H, IpeoOpa30BbIBas IPH
HEO0OXOIUMOCTH AeCITUYHBIEC APOOU B OOBIKHOBEHHbBIE, OOBIKHOBEHHBIE
B JICCSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO JPOOb.
IpumeHsTH pa3HOOOpa3HbIe CNIOCOOBI U MPHUEMBbI BHIYUCIEHUS
3HAYeHHUI IPOOHBIX BbIPAKEHUI, COIEPKAIIUX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH: 3aMEHATh MPU HEOOXOJUMOCTH JIECATUUHYIO APOOb
OOBIKHOBEHHON U OOBIKHOBEHHYIO 1€CATUYHON, IPUBOJAUTH BHIPAKEHUE
K (popme, Haubosee ynoOHOU 1 BEIYUCICHUM, TPe0Opa3OBbIBATh
JIpOoOHBIE BBIPAKEHHSI HA YMHOXKEHHE U JIeJIEHUE AeCATUYHBIX Ipo0el K
JEHCTBUAM C LIETIBIMU YHCIIAMHU.

IIpuBoauTH YKMCI0BBIC H OYyKBEeHHbIE IPHUMEPbI CTEIIEHU C
HaTypaJIbHbIM IOKa3aTesieM, OObSICHSISI 3HAUE€HUsI OCHOBAaHUS CTETICHU U
MOKa3aTelisi CTENEHU, HAXOUTh 3HAYEHHUsI CTENEHEN BUIa a" (a - moboe
paloHaIbHOE YHUCIIO, N - HaTypasibHOE uuciio). [loHumarth cMbica
3anucy OOJBIINX YKCEN C TOMOIIBIO AECATUYHBIX Ipo0eil U creneHei
yrcna 10, NpUMEeHSITh UX B peaJbHbIX CUTYalHUsIX.

IIpumeHSTH IPU3HAKU JEIUMOCTH, PA3JI0KEHHSI HA MHOKUTENN
HaTypaJIbHbIX YHCEII.

Pemath 3a5aum Ha yacTH, IPOLEHTHI, IPOMOPIIMH, HA HAX0XKJIEHUE
JIpoOu (MpoLIeHTa) OT BEIMYMHBI U BEIMYUHBI IO €€ 1po0u (MPOLIEHTY),
npoOu (TIPOIIeHTA), KOTOPBI COCTABIISIET OJHA BETMYMHA OT APYTOH.
IIpuBoanTh, pa3éuparb, OLEHUBATH PA3IMYHbIEC PELLICHUS, 3aITUCH
pELIEHNI TEKCTOBBIX 3a/1a4.

PacniozHaBaTh M 00BSCHATD, ONIUPAACH HA ONPEAETICHUS, IPSIMO
IPONOPLHUOHATIBHBIE U 00PATHO MPONOPLMOHATBHBIE 3aBUCUMOCTH
MEXly BEJINYMHAMH; NIPHBOAUTH MPUMePBI 3TUX 3aBUCUMOCTEN U3




peasbHOro MHpa, U3 APYruxX y4eOHBIX MPEIMETOB.
PemaTh npakTHKO-OpUEHTHUPOBAHHBIE 3a7jaud HA APOOU, IPOLIEHTHI,
IpSAMYI0 1 00paTHYIO0 MPONOPIHOHATEHOCTH, TPOHOPIIHU

Anrebpamnieckue 27 ByKBECHHBIC BBIDAKECHHS. OBJi1ajeTh anre0pandyecKoil TEpPMUHOIOTHEN U CUMBOJIUKOM,
BBIPAKCHIA ITepemennbie. NPHUMEHSTH €€ B IIPollecce 0CBOEHHUs yueOHoro matepuana. Haxoaurs
HlonycTimbIe 3HAYCHUS 3HaYeHUs OYKBEHHBIX BBHIPAKEHUM NIPYU 3aJaHHbBIX 3HAUYEHUAX OYKB;
TEPEMEHHBIX. DOPMYJIBL. BBITIOJIHATH BBIYKCIICHUS 110 (popMyiiam. BeINOIHATH nmpeoOpa3oBanust
IIpeobpasosanme 3 1€J7I0r0 BBIPAKEHHS B MHOTOYICH IIPUBEAECHUEM MOAO0OHBIX CIaraeMblX,
OYKBEHHBIX BIDAXKCHHUH, PacKpBITHEM CKOOOK. BBINOIHATH YMHOXKEHHUE OIHOUIIEHA HA
PaCKpBITHE CKOOOK 1 MHOTO4JIEH ¥ MHOTOYJIEHA HA MHOTOYJICH, IPUMEHATH (GOPMyIIbI
TPUBE/ICHUE M10700HBIX KBaJpara CyMMBI M KBaJIpara Pa3HOCTH.
cnaraembix. CBoficTBa OcCy1ecTBISATH PA3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH MTyTEM
CTCICHHU C HaTypaJlbHbIM BBIHECEHUS 32 CKOOKH OOIIEro MHOKUTEIS, IPUMEHEHUS HOPMYJIBI
HOKa3aTC/IEM. Pa3sHOCTH KBaPaToB, HOPMYJI COKPAIIIEHHOTO YMHOKEHHUS.
Muorousenbl. IpumMensITH Peodpa3oBaHKe MHOTOWIEHOB ISl PEIICHHS Pa3IMYHBIX
Crnoxenue, BbrMUTAHHUE, 3a/1a4 M3 MaTeMaTHKH, CMEXHBIX [IPEJAMETOB, M3 PEATBHON IPAKTUKH.
YMHOKCHHIC 3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHS MATEMATHKH
MHOTO4IEHOB. DOPMYIIBI
COKpAILEHHOTO
YMHOKeHUsL. Pa3noxkenue
MHOTOYJIEHOB Ha
MHOKHUTEIH
YpaBHeHUA U 20 VYpaBHeHue, mpaBuia Pemare inHEiHOE ypaBHEHUE C OJJHON IIEPEMEHHON, NIPUMEHHA
HEPaBEHCTBA npeoOpazoBanus NPaBUJIA NIEPEXOIA OT UCXOIHOTO YPABHEHHS K PABHOCUIBHOMY EMY
ypaBHEHMUS, Gosee mpocToro Buza. [IpoBepsiTh, ABIAETCS M KOHKPETHOE YHCIIO
PaBHOCHJILHOCTD KOPHEM ypaBHEHHSI.
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C
OJIHOM MEPEMEHHOM,
peLIeHNE JIMHENHBIX
ypaBHeHul. Pemenue
3a/1a4 C IIOMOIIBIO

ITopOGupars npuMepsl ap YKCEN, ABJISIOINXCS PELIEHUEM JTMHEHHOTIO
YPaBHEHHUS C ABYMs IEPEMEHHBIMHU.

CTponTh B KOOPIUHATHON TNIOCKOCTH IpauK JMHEHHOTO YPaBHEHUS C
JBYMsI IEPEMEHHBIMU; MOJIB3YsICh TpaKOM, NPUBOAUTH NPUMePBbI
pelIeHUs] ypaBHEHUS.




YpaBHEHUH.

JIuneliHOE ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU U
ero rpaguk. Cucrema
JIBYX JIMHEHWHBIX
YPaBHEHUU C ABYMs

Haxoaurh pemieHue CUCTEMBI JBYX JIMHEHHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMH.

CocTaBJiATh U peliaTh ypaBHEHUE WIH CUCTEMY YPAaBHEHUH 110
YCJIOBMIO 33/1a4¥, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IOJIy4CHHBIN PE3yJIbTaT

HEepPEMEHHBIMU
Koopaunarsl u 24 Koopannara Touku Ha HN300paxaTh HA KOOPIMHATHON MIPSIMOM TOYKU, COOTBETCTBYIOIIHE
rpapuku. Oynkuun npsiMoii. Yuciosble 3aJJaHHBIM KOOPJMHATAM, JIy4Hd, OTPE3KH, HHTEPBAIIBI; 3aIIHUCHIBATH HX
NPOMEXKYTKH. PaccTosHne | Ha airebpandyeckom sA3bIKe.
MESKJLy IBYMS TOUKAMH OrmedaTh B KOOPIMHATHOM IJIOCKOCTH TOYKH 110 33/1aHHBIM
KOOPMHATHOM TIPSIMOI. KOOpPJMHATAM; CTPOMTH TPa(QUKK HECIOKHBIX 3aBUCUMOCTEH, 3a1aHHbBIX
[IpssMoyrosibHAsE cUCTEMA GopMyaMu, B TOM YHCIIE ¢ TOMOIIBIO IIM(POBBIX JTAGOPATOPHIA.
KOODPJIMHAT Ha IIIOCKOCTH. | IIpMMeHsITh, M3y4aTh PEUMYLIECTBA, HHTEPIPETHPOBATH
[Tpumeps! rpaduKoB, rpaduuecKuil Criocod npeacTaBiIeH s U aHaIn3a Pa3HOO0PasHOM
3aJJaHHBIX (POpMyIamu. YKU3HEHHOM MH(OpMAIKH.
Yrenue rpadhMKkoB OcBanBaTh NOHATHE (YHKIIUH, OBJIAIEBATH (DYHKI[MOHATILHON
peabHbIX 3aBUCHMOCTEHA. TEPMHHOJIOTHEIA.
TousTne Qynkimm. Pacno3naBathb JUHENHHYIO QYHKIHIO Y = KX + b, omucbIBaTh €€
I'padux dynxumm. CBOICTBA B 3aBUCHMOCTH OT 3HaueHuil ko3 duientos K u b.
CBOﬁSTBa (ymxri. Crpouthb rpaduKu JUHEHHOW QyHKIMK, QYHKIMH Y = | X |.
JInnetinas pyHxums. Hcnoib30BaTh HHQPOBLIE pecypehbl IS OCTPOEHUS rpaduKOB
HOCTgoeime rpaguka (GYHKIUHI U U3y4EeHUsI UX CBOWCTB.
JTHHEHHOH (YHKIMH. [IpUBOIUTH IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEH B PEAIBHBIX TIPOIECCAX
I'papuk pymxunu ¥ ABJIEHUAX
y=|x]|
[ToBTOpEHUE U 6 [ToBTOpEHME OCHOBHBIX BbIOHpaTh, NPUMEHSITH OLEHHBATH CNOCOOBI CPABHEHUS YUCEI,

00001IEeHne

MOHSTUH U METOJIOB Kypca
7 xitacca, 0000IIecHIE
3HaHUH

BBIUHCIICHUH, TPeoO0pa30BaHUi BEIpAKEHU, pellIeHNs] ypaBHEHUH.
OcyuiecTBIATE CAMOKOHTPOJIb BBIIOJIHSIEMBIX JEUCTBUI U
CaMOTIPOBEPKY pe3yibTaTa BRIUMCICHUH, TPEOOpa30BaHUM,
MMOCTPOCHUH.

Pemathb 3a5a4u U3 peanbHON )KU3HYU, IPUMEHATh MaTeMAaTHYeCKHe




3HAHUA JUIA PELICHUS 33/1a4 U3 APYTUX IPEAMETOB.
PemaTth TekcTOBBIE 32/124H, CDABHMBATh, BLIOMPATH CIIOCOOBI
peLIEHHUS 3a/1a4n

OBUIEE 102
KOJIMYECTBO
YACOB 11O
[TPOTPAMME
8 KJIACC
HaumenoBanue Komnnuectso OcHoBHOE cojiep>KaHue OcCHOBHBIE BUJIBI ICATEILHOCTH 00YUYAIOLTUXCS
paznena (Tembl) Kypca 4acoB
Yucna v BBIYUCICHUS. 15 CucTeMaTH3HPOBATH U 000ramaTh 3HAHUS 00 OOBIKHOBEHHBIX U

KBagparHbie KOpHU

KBanpaTHblii KOpeHb U3
yucna. [lousrue o6
HppallMOHATIEHOM YHUCIIE.
HecsaTuanslie
MPUOIVKEHUS
WPPAIMOHATILHBIX YHCEI.
JlelicTBUTENbHBIC YKCTIA.
CpaBHeHme
JEHCTBUTEILHBIX YHCEIT.
YpaBHeHue Buaa x* = a.
CaoiicTBa
apu(pMeTHUIECKIX
KBaJIPATHBIX KOPHEH.
[Ipeobpa3zoBanue
YHCIIOBBIX BBIPAKECHU,
COJIepXKaIInX KBaJpaTHHIC
KOpHH

JECATUYHBIX APOOSX.
®opMyIUpOBaTH OIpeaeIeHre KBaIpaTHOTO KOPHS U3 YHCIa,
apu(MeTHIECKOTO KBagpaTHOTO KOpHS. [IpuMeHSATH orepariuio
W3BJICUYEHUS KBAIPATHOTO KOPHS U3 YHCIA, HCTOJb3YH MTPH
HEOOXOAUMOCTH KAJNBKYJIATOP. OUeHNBATh KBAJPaTHBIE KOPHH
LeJIBIMU YHCIIaMU M JECITUYHBIMH JPOOSIMHU.
CpaBHMBATB U YHOPSIA0UMBATH PALMOHATbHbIE U UPPALIMOHATIbHbIE
Ylcia, 3allMCaHHbIE C ITOMOLIbIO KBAIPAaTHBIX KOPHEH.
HceenoBaTs ypaBHeHNe X = @, HAXOAUTh TOYHBIC W TIPHOITHKEHHEIC
KopHu nipu a > 0.
HccaenoBarh cBOiicTBA KBaIpaTHBIX KOPHEH, TPOBO/ISL YHCIIOBbIE
HKCHEPUMEHTHI C UCTIOJIb30BaHUEM KAJIBKYIATOPA (KOMITBIOTEPA).
Jloka3bIBaTh cBOicTBa apu(METHUECKUX KBAJPAaTHBIX KOPHEH;
MPUMEHSATH UX JUI TpeoOpa3oBaHus BIpaKeHUH. BbINOJIHATH
npeo0pa3oBaHus BEIPAKEHUI, co/lepKaluX KBaJpaTHbIE KOPHH.
BripakaTe iepeMeHHbIE U3 TEOMETPHUECKUX U (PU3HUECKUX (HOPMYII.
BbIuucasiTh 3Ha4YeHHUs BHIPAKCHUH, COAEPIKAIINX KBAJAPATHBIE KOPHH,
UCTIONIB3YS IPU HEOOXOIUMOCTH KaJIBKYJIISTOP.




HUcnoan3oBaTh B XO04€ pCIICHHU 3aaa4 5JICMCHTAPHBIC ITPEACTABIICHNA,
CBA3aHHBIC C HpI/IGJII/I)KéHHBIMI/I 3HaA4YCHUSAMU BCIIMYHMH.
3HaKOMHUTBLCSH C HCTOpI/Ieﬁ pa3BUTHUA MAaTEMATHUKNU

Yucna v BBIYUCICHUS. 7 Crenens ¢ 1eapM DopMyJIMPOBATh OIpee/IeHUe CTCIICHU C LIEJIbIM II0KA3aTeIIeM.
Cremnens ¢ nenbiM IOKa3aTeJieM. IpeacraBasaTh 3anuch OOJBIINX U MAJIBIX YUCE B CTAHAAPTHOM BHJIE.
1TOKa3aTeJIEM CrangapTrHas 3a1uch CpaBHHBATB YNCJIa U BEJIMYUHBI, 3alIUCAHHBIE C UCIIOIb30BAaHUEM
qucia. crenenu 10.
PasMepbl 00BEKTOB Hcnosp30BaTh 3aMCh YUCEN B CTAHIAPTHOM BUJE JUUIS BBIPDAKECHUS
OKPY’KAIOLIEro MHpa (OT pa3MepoB 0OBEKTOB, JJIUTEIBHOCTH MPOLIECCOB B OKPYKAIOILIEM MUPE.
SJIEMEHTapHBIX YaCTHI] 110 DopMyJIMPOBaTh, 3aIUCHIBATH B CHMBOJIMYECKO# (popme u
KOCMHYECKHX 0OBEKTOB), WTIOCTPHPOBATH IPUMEPAMHM CBOMCTBA CTENEHU C LIEIBIM
JUTUTENILHOCTH MPOLIECCOB TIOKa3aTe/ICM.
B OKPY/KAIOLIEM MHpE. IIpuMeHATH cBOMCTBA CTENEHU JUIs IPe0Opa30BaHUs BBIPAKEHUH,
CRONCTBA CTEEHM C CoJIeprKalIuX CTEIEHU C LENIbIM II0Ka3aTesieM. BBINOHATD JeHCTBHSA C
LIeTTBIM [TOKA3aTeeM YHCJIaMU, 3alIMCAHHBIMU B CTAaHJIAPTHOM BUJE (YMHOXEHHE, JEJICHNUE,
BO3BEJICHUE B CTCIICHb)
Anrebpanueckue 5 KBagpartsslii TpEXUieH. Pacno3sHaBaTh KBaJpaTHBIN TPEXUIEH, yCTAHABIMBATL BO3MOKHOCTh
BBIPAXECHUS. Pa3noxeHne kBagpaTHOrO €ro Pa3IoKEeHUS] Ha MHOYKHTEIH.
KBanpatHbrii TpEXUIeHa Pack1aJbIBaTh HA MHOKHTE/IH KBAJIPATHBIH TPEXUIIEH ¢
TpEXUNIeH Ha MHOKUTEIHN HEOTPHULATEIbHBIM JUCKPUMUHAHTOM
AnreGpandeckue 15 Anrebpanyeckas 1po0Ob. 3anuceiBaTh anredpandeckue BoipaxkeHus. HaxoauTs o0macThb
BLIPAKEHHSL. JlonmycTrMble 3HaYEHUs OIpEEICHUS PAIMOHAIIBHOTO BBIPAKEHUS. BBINOJIHATH YKCIIOBBIE
AunreGpanyeckas MEPEMEHHBIX, BXOJSAIINX B | MOJCTAHOBKH U BBIYUCJIATH 3HaUEHHUE JPOOH, B TOM YHCIIE C IIOMOIIBIO
1poGB anre0panvecKue KaJIbKyJsATOpa. @OpMyJIMPOBATH OCHOBHOE CBOMCTBO alireOpanyecKkon

BbIpaXkeHHs1. OCHOBHOE
CBOMCTBO
anreOpandeckoit 1pooH.
Coxpamienue apo0eii.
Cnosxenue, BBIYMTAHUE,
YMHOXEHHUE U JEJIEHNE
anreOpandecKux Apooei.

JpoOY ¥ MPUMEHSATH €ro JUTsl MpeoOpa3zoBaHus Apooeii. BbINMOJIHATH
AelicTBus ¢ anreOpandeckuMu qpoosmu. [IpumensTs npeoOpa3zoBaHus
BBIp@XEHU JUIs peleHns 3aa4u. BoipaxaTs nepeMeHHble U3 GopMyi
(pusnueckux, reoOMEeTPUYECKUX, ONMCHIBAIOIINX OBITOBBIE CUTYAIIH)




[IpeobpazoBanue
BBIPXEHUH, COJIEpKAITUX
anredpandecKue aApoou

YpaBHenus u 15 KBajpaTHoe ypaBHeHHe. Pacno3naBaTh KBaJIpaTHbIC YPaBHEHUS.
HEPABEHCTBA. HeronHoe KBaapaTHOE 3anuceiBaTh (POPMYJIy KOpHEN KBaJIpaTHOI'O ypaBHEHUS; peliaTh
KBajparusie ypasuenue. Gopmyra KBa/JIpaTHbIe YpaBHeHHUs — IIOJIHbIC U HenoyiHble. [IpoBoauTh
YPaBHEHHUS KOpHeii KBAJPaTHOTO NpocTellIne UCCIeJ0BAHUA KBAIPATHBIX YPAaBHEHUMN.
ypasuenus. Teopema Pemiate ypaBHeHHs, CBOAAIIMECS K KBAAPATHBIM, C IIOMOLIBIO
Buera. npeoOpa3oBaHMM U 3aMEHOI TEPEMEHHOM.
Pelenue ypasHeHHi, Ha0aronaTh 1 aHAIM3MPOBATh CBSI3b MEX/y KOPHSAMU U
CBOJSIIXCS K K03 pHIIHEeHTaMU KBaJPaTHOTO YPAaBHEHHUSI.
KBaJ[paTHBIM. ®opmympoBaTth TeopeMy Buera, a Taxke 00paTHYIO - TEOpEMY,
Tpocreiimue 1po6HO- IIPUMEHSATH 3TU TEOPEMBI JJIs PEUICHUS 3a]1a4.
paLOHATbHbIE Pemiats TeKcTOBBIE 32/1a4H ANTeOPaAMYECKUM CITIOCOOOM: TIEPEXOIUTh
ypaBHEHHUSL. OT CJIOBECHOH (pOPMYITMPOBKH yCIOBHUS 33a4M K aareOpandecKon
Pelmenye TeKCTOBEIX MOJEIIN ITyTEM COCTABJICHHS YPAaBHEHHUsI; PEIIaTh COCTABICHHOE
SAMIAY © TTOMOIIBIO YpaBHEHUE; I/IHTepHpeTI/Ip(iBaTB pe3ynbTar.
. 3HAKOMHUTBCS C HCTOPHEH Pa3BUTH alredpsl
KBa/IpaTHBIX YPABHEHUM
YpaBHeHUA U 13 JIuneliHOEe ypaBHEHHE C Pacno3HaBath JINHEVHBIEC YPABHEHUS C ABYMS [IEPEMEHHBIMM.

HEPaBEHCTBA.
Cuctembl ypaBHEHUI

JIByMsI IEPEMEHHBIMU, €T0
rpaduk, mpumMepbl
peuieHusl ypaBHEHUH B
LETIBIX YUCIIAX.

Pewenne cucreM aByx
JIMHEWHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU.
[Ipumeps! perieHus
CHUCTEM HEJMHEUHBIX
YpPaBHEHUU C IBYMsI
[IEPEMEHHBIMHU.
I'paduueckas

Crpouthb rpaduky TMHEWHBIX YPaBHEHUH, B TOM YHCIIE HCTIOJb3YS
uM(ppoBbIe pecypcesbl.

Pa3znmuaTe napajienbHble U epeceKaroIuecs NpsiMble 0 UX
YpaBHEHUSIM.

Pemars cucTeMbl ABYX JIMHEMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
HOJICTAHOBKOU U CJIOKEHUEM.

Pemarthb npocreiiiue cucTeMBbl, B KOTOPBIX OJTHO U3 YPaBHEHUH He
SBIISICTCS JTMHEHHBIM.

IIpuBoanTh rpaduuecKyro MHTEPNpPeTALNIO PEICHNS YPaBHEHNUS C
JBYMsI IEPEMEHHBIMU ¥ CUCTEM YPABHEHUH C IByMs IEPEMEHHBIMH.
PemaTh TeKCTOBBIE 32/1a4H ANTreOpaMyecKUM CIIOCOOOM




UHTEpIIpeTaLUs
YPaBHEHUS C ABYMs
IIEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.
Pemenue TekCcTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM
yYpaBHEHUH

YpaBHeHUs U 12 UucnoBble HEPaBEHCTBA U ®opMyJMPOBATH CBOMCTBA YHUCIOBBIX HEPABEHCTB, UJUTFOCTPUPOBATH
HEpaBEHCTBA. HX CBOMCTBA. UX Ha KOOPAMHATHOM MPSAMOii, JOKa3bIBATH aNTreOpanyecKu.
Hepasencrsa HepasenctBo ¢ ogHoM IIpumeHSITH CBOMCTBA HEPABEHCTB B X0JI€ pellieHus 3a1a4d. Pemarn
MIEPEMEHHOM. JMHEHHbIE HEPABEHCTBA C OAHON NEPEMEHHOM, H300paxarh pelieHue
JIuneliHble HEPABEHCTBA C HEpaBEHCTBA HA YUCJIOBOU MpsMOM. PemiaTh cucTeMbl JIMHEHHBIX
OJIHOW NIEPEMEHHOM U UX HEPaBEHCTB, U300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB Ha YMCIOBOM
pemienue. CucreMbl npsMOit
JINHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX
pewenue. M3o0paxenue
peuIeHus TMHENHOTO
HEPABEHCTBA U UX CUCTEM
Ha YUCJIOBOU MPSMOK
DyHKIUH. 5 [Tonstue pyukimm. Hcnonb3oBath GyHKIMOHAIBHYIO TEPMUHOJIOTHIO H CHMBOJIHKY.

OCHOBHBIE TTOHATUA

O6nacth onpeaesneHus u
MHOECTBO 3HaYEHUH
dbyakmrr. CriocoOs
3aaHus QyHKIUH.
I'paduk QpyHkuuu.
CaoiicTBa pyHKINH, UX
otoOpakeHHe Ha rpaduke

BoruncaaTs 3HaYeHuss QyHKUINN, 3aJaHHBIX QopMyIamMu (IIpH
HE00XO0IMMOCTH UCIOIB30BaTh KaIbKYJISATOP);

COCTABJIATH TA0JIMIBI 3HAYEHUH QYHKIINH.

CTpouTh 0 TOYKaM rpapuKu QyHKIHA.

OnuceiBaTh cBOMCTBA (PYHKIIMK HA OCHOBE €€ rpaduueckoro
IIPEACTABIICHHUS.

Hcnoab3oBaTh QyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U CHMBOJIHUKY.
HccaenoBarh npuMeps! rpagKoB, OTPAXKAIOIINX peabHbIE MPOLIECCHI
u sBneHus. IIpuBoANTH NPHUMePHI IPOLIECCOB U ABJICHUH C 3aJaHHBIMU
CBOMCTBaMH.




Hcnosb30BaTh KOMILIOTEPHbIE NPOrPAMMbI
JUIsL IOCTPOCHUS TpapuKOB (DYHKIMHA U U3yUECHUSI X CBOWCTB

DyHKIMH. 9 Urenue u nocTpoeHue HaxoauThb ¢ noMoubio rpaguka GyHKINN 3HAUCHUE OJHOU U3
Yucnosele GpyHKIHHU rpaduKoB QyHKIIHIA. paccMaTpuBaeMbIX BEIMYHH [10 3HAYEHUIO IPYTOM.
[Tpumepsr rpaduxos B HecnioxkHBIX Ciiydasx BbIpaxaTh (pOpMYJI0H 3aBUCHMOCTb MEXIY
(byHKUIUH, OTpaKaIOLINX BEJIMYMHAMU.
PCaJIbHBIC TPOLICCCHI. OnucniBaThL XapaKTep N3MCHCHMUS OJIHOH BEJINMYHHBI B 3aBUCUMOCTH OT
OyHKIMHU, OUCHIBAIOIINE WU3MCHEHUS APYTOM.
NPAMYIO U 00paTHYIO Pacno3naBath Bubl u3ydaembix QyHkuuii. [loka3piBaTh
pONOPIHOHAIbHBIC cXeMaTH4YeCKH IT0JI0’)KCHHE Ha KOOPAMHATHOU IJIOCKOCTH TpaduKOB
3aBHUCUMOCTH, UX dyHKuHit Buza: y = XZ} y = X3, y= \/}, y=]|x|.
rpagukH. Hcnoab3oBaTh GyHKIMOHAILHO-TPadHUeCKHe MPeICTABICHUS IS
Fpacbng bynxmm pEIEeHMs U UCCIIEJOBAHUS YPABHEHHH U CHCTEM YPaBHEHHIA.
y=x. IIpumensTh nudpoBbie pecypcshl Ui IOCTPOSHUS TPaPUKOB
Ve | b
y=vx,y= [l
rpadudeckoe pereHue
YpPaBHEHUH U CUCTEM
ypaBHEHUH
[ToBTOpEHME N 6 [ToBTOpEHME OCHOBHBIX Bri0upaTh, NPUMEHATH, OLIECHMBATH CIIOCO0OBI CPABHEHUS YHCEIL,
00001meHue MIOHATUN U METOJ0B BBIYHCIICHUH, TPe0Opa30BaHNUN BbIpAKEHU, peIlIeHUs] ypaBHEHUH.
KypcoB 7 U § KJIaccoB, OcyumecTBAATH CAMOKOHTPOJIb BBITOJIHIEMBIX JEUCTBUN U
0000111eHNe 3HaHUI CaMOIIPOBEPKY pe3yabTaTa BEIYUCICHHH, TPeoOpa3oOBaHMUIA,
ITOCTPOEHHM.
Pemars 3a1a4u U3 peajibHOM KU3HU, IPUMEHATH MATEMATHUYECKUE
3HAHUSI T PELICHUS 3a/1a4 U3 APYTUX IPEAMETOB.
PemaTe TeKCTOBBIE 32/1a4M, CDABHUBATH, BLIOUPATh
CNOCO0BI PEIICHUS 3aa9l
OBUIEE 102
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| IPOTPAMME

9 KJIACC
HaumenoBanue Komnnuectso OcHoBHOE cojiepKaHue OcHoBHbIE BUIBI AEATEILHOCTA 00YUaIOLIUXCSI
paznena (Tembl) Kypca 4acoB
9 PanmonansHbIe 4nca, Pa3BuBaTh npeacTaBIeHHs O YHCIIaX: OT MHOXECTBA HATYPATbHBIX

Yucia v BBIYUCIICHHS.
JleficTBUTENLHBIE
yucia

UppanroHaIbHbIC YNCIIA,
KOHEYHBIE 1 OECKOHEYHBIE
JIECSITUUHBIE IpOOH.
MHoxecTBO
JIeMCTBUTEIIBHBIX YUCEI;
JeMCTBUTENBHBIE YHCIIA
KaK OeCKOHEYHbIe
JeCATUYHbIE TPOOH.
B3anMHo oHO3HaUHOE
COOTBETCTBUE MEXK]Y
MHOXECTBOM
JIeCTBUTENIBHBIX YUCEN U
MHOXECTBOM TOUYEK
KOOPJAMHATHOU IIPSIMOM.
CpaBHeHME
JeHCTBUTENLHBIX YUCET,
apupMeTHIECKHe
JIEHCTBHS C
JIEUCTBUTEIbHBIMU
YHCIIAMH.
[TpubnuxEénHoe 3HaYeHNE
BEJIMYUHBI, TOUHOCTh

YHCEII 10 MHOXKECTBA ACUCTBUTEILHBIX Yncel. O3HAKOMUThCH C
BO3MO>KHOCTBIO IIPEACTABICHHUS ACHCTBUTEIBHOTO YMCIIA KaK
OECKOHEUHOU JECATUUHON IpOOH, MPUMEHSITD JIECATUUHbIE
NPUOJIMIKEHUS PAlMOHAIBHBIX M HPPAIIMOHAIBHBIX YHCEIL.
HN300paxkars 1eliCTBUTEIbHBIC YKCIa TOYKAMH KOOPAMHATHON MPSAMOM.
3anuchIBaTh, CPABHUBATH U YNOPSAA0YMBATH JICHCTBUTEIbHBIE
qucia.

BbInoHATH, cOyeTast yCTHbIEC U IMCbMEHHBIE IPUEMBI,
apupmeTHUYecKHe IelCTBHS C PAllMOHAIBHBIMU YUCIaMU; HAXOAUTh
3HAYEHUsI CTENEHEH C LIEJIBIMU MOKA3aTEIAMU U KOPHEHN; BHIYMCJIATH
3HAYEHUsI YUCIIOBBIX BBIPAKEHUM.

Mony4uTts npeacTaBjeHHe O 3HAYUMOCTH JICUCTBUTENBHBIX YHUCEII B
IIPAKTUYECKOU JIEATENBHOCTH YEIOBEKA.

AHAJIM3UPOBATH U /1€J1aTh BBIBO/IbI O TOYHOCTH MPUOTHUKCHHUS
JIEUCTBUTEIBHOTO YK CJIA MPHU PEIICHUH 3a]1a4.

OxpyrasiTe J€MCTBUTEIBHBIC YHCIIA, BBINOJHATH NPUKHIAKY
pe3yibTaTa BBIYUCICHUN, OLEHKY 3HAYEHUN YUCIIOBBIX BBIPAKEHUM.
3HAKOMHTBCS C MCTOPHEH Pa3BUTUS MaTEMAaTUKHU




MIPUOTMKECHHUS.
OxpyrieHnue yucesn.
[Ipukuaka u oreHKa
Pe3yIbTaTOB BHIYMCICHUIN

VYpaBHeHus u
HEPaBEHCTBA.

YpaBHEHUs C OJTHOU
MIEPEMEHHOMN

14

JIuneitHoe ypaBHEHUE.
Pemenne ypaBHeHuUN,

CBOJISIINXCS K IMHENHBIM.

KBagparHoe ypaBHeHHE.
Pewenue ypaBHeHUH,
CBOJSIINXCS K
KBaJPATHBIM.
bukBanparueie
ypaBHeHus. [Ipumepsl
peuIeHusl ypaBHEHU N
TpeTbEi U YeTBEPTOM
CTEICHEN Pa3IOKEHUEM
Ha MHOKHUTENM. Pemenne
JTPOOHO-PAIIMOHATBHBIX
YpaBHEHUM.

Pemienue TeKCTOBBIX
3a/1a4y anreopandyecKkum
METOJIOM

OcBauBaTh, 3alI0MMHATH U IPUMEHATH rpauyecKue MeTObI IIPU
pellIeHnr ypaBHEHUI, HEPABEHCTB U UX CHCTEM.

Pacno3naBarsp Liesbie U 1poOHBIE YpaBHEHUS.

Pemiath TuHeliHbIe H KBA/IPATHbIE YPABHEHUSl, yPaBHEHUS,
CBOJISILLIMECS] K HUM, IPOCTEUIINE IPOOHO- PallMOHAJIbHBIE YPABHEHMUSL.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIIEHUs TEKCTOBBIX 33/1a4,
00Cy:K1aTh UX M pelIaTh TEKCTOBbIE 337a4l Pa3HbIMU CIIOCOOAMHU.
3HAKOMMTBCS € HCTOPHE pPa3BUTHS MATEMaTUKU

YpaBHeHUA U
HEPABEHCTBA.
Cucremsbl ypaBHEHUN

14

YpaBHeHUE € 1BYMs
MIEPEMEHHBIMH U €r0
rpaduxk.

Cucrema IByX JIMHEMHBIX
YpaBHEHUU C IBYMSI
IIEPEMEHHBIMU U €€
pewenue. Pemenue
CUCTEM JIByX YpaBHEHUH,
OJIHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe -
BTOPOM CTEICHHU.

OcBauBaTh U NPUMEHSATH IPUEMBI PELICHUS CUCTEMBI ABYX
JIMHEHMHBIX ypaBHeHI/Iﬁ C ABYMs IIEPEMEHHBIMU U CUCTEMEI IBYX
yYpaBHEHUH, B KOTOPHIX OJIHO YPABHEHUE HE SIBJISIETCS TMHEHHBIM.
Hcnonb3oBath QyHKIIMOHAIBHO-TpadUUECKUE PEACTABICHUS IS
Pe€UICHUA X UCCJICA0BAHUA ypaBHeHI/Iﬁ U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 32124, pellaTh UX aIredpanyecKum
CIocoOOM: MepexouTh OT CIOBECHON (POPMYIMPOBKH YCIOBUS 33aJa4l
K anreOpanyecKoi MOJIEIH IyTEM COCTABJICHUSI CHCTEMBI YPaBHEHUH;
pelaTh COCTaBICHHYIO CHCTEMY YPaBHEHUH; HHTEPNPETHPOBATH
pe3yInbTar.




['paduueckas
UHTEpIPETALMSA CUCTEMBI
YpPaBHEHUU C JIBYMSI
NepeMeHHbIMU. Perienue
TEKCTOBBIX 3aJ1a4

3HAKOMMTBCS € HCTOPHEH pa3BUTHS MATEMaTUKU

anredpanvdecKkum
crocoboM
VpaBHenus u 16 YucnoBbie HEpaBEHCTBA U Yurarth, 3alIUCHIBATH, IOHUMATb, HHTEPIPETHPOBATH HEPABEHCTBA;
HEPaBEHCTBA HUX CBOMcCTBA. JIuHeHbIE HMCII0JIb30BaTh CUMBOJIMKY X TCPMHHOJOTHIO. BbIIOJIHATEL
HepasencTpa HEPAaBEHCTBA C OJJHOI npeoOpa3oBaHusl HEPABEHCTB, HCMOJIB30BATh [T IPeoOpa3oBaHus
TepeMeHHOM 1 HX CBOICTBa YUCIIOBBIX HEpaBeHCTB. Pacmo3HaBaTh nuHEHbIE U
perense. CHCTEMbI KBa/IpaTHbIE HEPABEHCTBA. Pematsp 1uHeliHbIe HEPABEHCTBA, CUCTEMBbI
. JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUAIOIINX
JIMHCUHBIX HEPABCHCTB C P ’ P i a
. . KBaJ[paTHOE HEPABEHCTBO, U PELIATh UX; 00CYKAATh IOJTyYEHHbIE
OJITHOW IIEpEMEHHOM U UX
peleHus.
pewenue. KBaaparuele
N300paskaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPAaBEHCTB Ha
HCpAaBCHCTBA 1 MX YHCJIOBOU MPSIMOM, 3aNIMCHIBATH PELIEHUE C TOMOIIBIO CHMBOJIOB.
pemenne. ['paduieckas Pemath KBaapaTHbIC HEPABEHCTBA, UCIIONB3Ys rpadUuecKue
WHTCPHIPETANA MPEICTABJICHUS.
HEPaBCHCTB H CHCTEM OcBanBaTh U NIPUMEHATh HEPABEHCTBA IIPU PELICHNUH Pa3INYHBIX
HCPABCHCTB C IBYMsI 3a7a4, B TOM YHCJIC IPAKTUKOOPUCHTUPOBAHHBIX
NIepEMEHHBIMH
DyHKIMH 16 KBanpatuunas QpyHkius, Pacno3snaBaTh BUbl H3y4aeMbIX (GYHKIUH;

e€ rpaduK u cBOIicTBA.
[TapaGoina, KOOpAMHATHI
BEPIIMHBI MTapaboJIbl, OCh
CUMMETPHUH NapadoJIbL.
I'paduku GyHKIMiL:
y=kx,y=kx+b,y=§,
y=x,

WLTIOCTPUPOBATH CXeMaTH4YeCKH, 00bICHATH
pacmosoKeHue Ha KOOPAUHATHON TIOCKOCTH rpaduKOB

(I)yHKHHfIBHJIaZy=kX,y=kX+b,y=§,y=X2,

y= X, y =+/x, y =| x| B 3aBHCHMOCTH OT 3HaUeHHMIi KOI(PPUIHEHTOB;
ONHUCHIBATh UX CBOMCTBA.

Pacno3naBartp kBagpaTuuHyto ¢pyHKIuIo o popmysne. [IpuBoanTtn
NpuMepPbI KBaIPATHYHBIX 3aBUCUMOCTEH U3 pealbHOMN XU3HH, (PU3HKH,
TE€OMETPHH.

BoisiBasiTh 11 060011aTh 0COOCHHOCTH Tpadrika KBaIpaTUIHON




y = |x|

¢byuknun y = ax 2 + bx + c.

CTpouTs U U300paxaTh CXeMATHYECKH TPaPUKH KBAJIPATUIHBIX
dbyHKIMHA, 3a7aHHBIX (OpPMYJIaMU BUJIA
y=ax,y=ax’+q,y=a(x+p)?y=ax’+bx + c. AHanm3nupoBaTH M
NMPUMEHSITh CBOHCTBA M3YYCHHBIX (QYHKIUH ISl UX TOCTPOCHHUSI, B
TOM YHCJIE C TIOMONIBIO IIU(PPOBBIX PECypcoB

YLCIIOBBIE 15 [TonsiTre ynCIIOBOM OcBanBaTh U NIPUMEHSATh UHIEKCHbIE 0003HAYCHMS, CTPOUTH
HOCIEOBATENBHOCTH IIOCJIEZIOBATEIbHOCTH. pe4yeBbie PLICKZBLIBZIHI/IH C MCIIOJIb30BaHUEM TEPMHUHOJIOTUH,

3anaHue CBSI3aHHOM C IOHATHEM I10CJIEJOBATEIbHOCTH.

MIOCJIEI0BATENBHOCTH AHaTU3MpoBaTh GOPMYITy N -TO WieHA MOCIEeI0BATEILHOCTH WIH

PEKyppeHTHOH PopMyIIoit PEKYPPEHTHYIO (POPMYITY H BBIYMCJIATH WIEHBI [10CIEA0BATEIbHOCTEN,

u (popMyJI0i N -TO YjeHa. 3aJJaHHBIX ATUMHU (POPMYIIaAMHU.

Apudmernueckas u YcranaBiamBaTh 3aKOHOMEPHOCTD B IOCTPOCHUU

reoMeTpuyecKas HOCJIEI0BATENbHOCTH, €CIIM BBIIIMCAHBI IIEPBbIE HECKOJIBKO €€ YJICHOB.

IIPOrpECCUH. Pacno3naBaThb apupMeTHUECKYIO U TEOMETPUUYECKYIO IIPOTPECCUU NTPU

dopMyJIbl N -TO WieHa Pa3HBIX CrIocO0ax 3aJaHusl.

apubMeTHIECKOi 1 Pemarhb 3a71auu ¢ ucnonab30BaHUEM GOpMyIT N -TO YJeHa

TFeOMETPHUECKOit apu(mMeTnyecKoi U reoMeTpUUYECcKO Mporpeccuii, CyMMbI MEPBBIX N

IPOrPECCHi, CyMMEI HJICHOB.

MepBBIX N YIEHOB. M300paxkaTh 4aeHBI NOCIEN0BATENBHOCTH TOYKAMHU Ha KOOPIUHATHON

N306paskeHue YICHOB TIOCKOCTH.

apuQMeTHIeCKOil 1 PaccmaTpuBarh npuMephbl NPOLECCOB M ABJICHUN U3 PCAIbHOU

reOMETpPHYECKOit KU3HU, WIUTIOCTPUPYIOIIKE U3MEHEHNE B apU(PMETUIECKOMH

nporpeccuii TouKaMH Ha IPOTPECCUH, B FTEOMETPUUECKOM Mporpeccuu; n300paxarhb

KOOP/IMHATHOI COOTBETCTBYIOIIME 3aBUCUMOCTHU TpapUUECKH.

mIockocTi. JIMHeHHbI 1 Pemarhb 3a5a4um, CBSI3aHHBIE C YNCIOBBIMU MOCIIE10BATEIBHOCTIMHY, B

KCTIOHEHIHATBHBIH POCT. TOM YHCJIE 3a]]a4i U3 PEATbHOM KU3HH C UCTIOJIb30BaHUEM ITU(PPOBBIX

C105KHBIE TIPOLIEHTHI TEXHOJIOTUH (3JIEKTPOHHBIX TaOJIHIL, TPAPUUECKOr0 KaJbKYIATOPa U
T.11.). PemaTp 3a1aun Ha CJI0KHBIE TPOLIEHTHI, B TOM YHCJIE 3a7a4d U3
peanbHON MPAKTUKH (C UCIIOJIb30BAaHUEM KaJIbKYISATOPA).
3HAKOMMTBCS € MCTOPHEl pPa3BUTH MaTEMaTUKU

18 Yucsia ¥ BbIYUCICHHSA OnepupoBarhb NOHATHAMH: MHOKECTBO, TIOJAMHOXKECTBO, ONIEPALIHH

[HoBTODEHHE




0000111eHHE,
CUCTEMATH3ALUS
3HAHUU

(3amuch, cpaBHEHUE,
JIEUCTBUS C
JEUCTBUTCITLHBIMU
YHCIaMHU, YUCI0Bas
npsiMasi; MPOIICHTHI,
OTHOIICHHUS, TPOTIOPITUH;
OKpYTJICHUE,
MpUOJIMKEHUE, OIICHKA;
pelIeHre TeKCTOBBIX
3a/1a4 apuPMETHICCKUM
Crocooom)

HaJl MHOXXECTBaMH; MCMO0JIb30BaTh rpaduyeckoe mpeicTaBiIeHue
MHOXECTB I OIIMCAaHUsI pealbHBIX IIPOLIECCOB U SABJICHUM, IPU
pELICHUH 3a/1a4 U3 IPYTUX YI€OHBIX IPEIMETOB.

AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO M OCHOBHBbIE /1efiCTBUS,
CBSI3aHHbIE ¢ YHCJIAMM: HATYPAIBHOE YHCIIO, IIPOCTOE U COCTAaBHOE
YHCIIA, JENUMOCTh HATYPAJIbHBIX YHCEII, IPU3HAKU IETTUMOCTH, LIEJI0€
YHCII0, MOAYJIb YHCIIa, OOBIKHOBEHHAS U IECATHYHAS IpOOH,
CTaHJAPTHBINA BUJI YHCIIA, apu(METHUECKII KBaIPATHBIA KOPEHb.
BbInoHATH AelCTBUSA, CPABHUBATH U YIIOPSAA0YUBATH YKCIIA,
IIPEJCTABIISTh YUCIIA HA KOOPAUHATHOM MPSAMOM, OKPYIJIATh YHCIIA;
BBINOJIHATH NPUKHUAKY M OLEHKY PE3Yy/IbTaTa BEIYACICHU.
PemaTts TexcToBbIe 3a1a4uu apudmernueckum crocooom. Pemartp
NPAaKTHYEeCKHUe 321a4H, COIEPKAILUE MPOLICHTHI, 10JIU, YaCTH,
BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTb - BPEMS - PACCTOSIHUE, LICHA -
KOJINYECTBO - CTOUMOCTb, 00BbEM PabOTHI - BpeMs -
IIPOU3BOIUTENIBHOCTD TpyZAa. Pa30upars peanbHble )KU3HEHHBIE
CUTyaluy, (pOpMyTHPOBATH UX HA A3bIKE MATEMAaTUKH, HAXOAUTH
pelieHue, IPUMEHssl MaTEMaTUYECKUMN alapar, HHTepInpeTupoBaThb
pe3ynbTar

Asredpanyeckue
BbIpa)KeHHU sl
(mpeoOpa3zoBaHue
anreOpanvyecKux
BBIPAKEHHM, TOITyCTUMBbIE
3HAYCHUA

OnepupoBaTh NOHATHAMM: CTENIEHD C LIEJIBIM [IOKA3aTeIEM,
apudmMeTnyeckuil KBapaTHbII KOpEeHb, MHOTOWJIEH, alredpanyeckas
JIpoOb, TOXKJIECTBO.

BbINoJHATH 0OCHOBHBIE 1€iiCTBHSA: BBIOIHITH PAaCU€ThI IO
dbopmynam, mpeoOpa3oBEIBATH IIEJbIC, IPOOHO - paIlMOHAIBHBIC
BBIPAXEHUS U BBIPAKEHUS C KOPHSMHU, PEATM30BBIBATH PA3JI0KEHHE
MHOTOYJIEHa Ha MHOXKUTEIIH, B TOM YHCJIE C UCTIOJIb30BaHUEM (HOpMyIT
Pa3HOCTH KBa/IpaTOB U KBaJipaTa CyMMbI U pa3HOCTH; HAXOAUTh
JIOTTYCTUMbIE 3HaYEHUSI IEPEMEHHBIX JUJISl IPOOHO-PAIIMOHATIBHBIX
BBIPAXEHU, KOPHEH.

MoaeaupoBaTh ¢ TOMOIILIO GOPMYIT PeaTbHbIE TPOLECCH

U SIBJICHUSI




@OyHkuuM (MOCTPOCHUE,
CBOMCTBA U3yYEHHBIX
bynxuni;

rpaduveckoe penieHme
YpaBHEHUU U UX CUCTEM)

BCJIIMYNHaAMU

OnepupoBaTh NOHATUAMM: QYHKIUS, rpaduK QYHKINU, HYINA
(byHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHUsI, HAMOOJIbINIEE U HAMMEHBIIICE 3HAYCHUS (PYHKITUH.
AHAIU3UPOBaATh, CPABHUBATD, 00CYKIATh CBOMCTBA () YHKIIHH,
CTPOUTDH UX TPAPUKH.

OnepupoBaTh NOHATUSIMM: TIPSIMAast IPOMOPIIMOHATIEHOCTE, OOpaTHas
PONOPIIMOHATIBHOCT, JTMHEHHAs (DYHKIIHS, KBapaTU4Has GyHKIIHUS,
napaboJa, rurepooia.

Hcnoab30BaTh rpauKM 1151 ONPEACTICHHUS CBOMCTB, MPOLIECCOB U
3aBUCUMOCTEH, JJIsl peHICHUs 3a/1a4 U3 JPYTruX y4eOHbBIX IPEAMETOB U
peanbHOH JKU3HU; MOJEJHPOBATH C TIOMOIIBIO TPa(UKOB peanbHbIe
MPOIIECCHI U SIBJICHUS. BhIpaxkaTh (popMy1aMu 3aBUCIMOCTH MEXTY
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INOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Nen/m  Tema ypoka
Bcero

KoanuyecTBo 4acoB

KoHnTtpoJbHbie
padoThI

IIpakTHyeckue
padoThl

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

1 [TonsiTve panoHaIBHOTO YHCIIA 1

5 Apudmernueckue 1eHCTBUA C 1
paloHaIbHBIMU YHCIAMU

3 Apudmernueckue IeHCTBUS C 1

pannOHAJIBHBIMHA YU CJIaMU




Apudmernueckue 1eicTBUS C

4
parMoHAIbHBIMHA YU CIIAMHU
5 Apudmernueckue 1eicTBUS C
palMOHATBLHBIMU YHCIIAMU
6 Apudmernaeckue I1eUCTBUS C
parMoHAIBHBIMHA YU CIIAMHU
7 CpaBHeHue, ynopsounBaHue
palMOHAIBHBIX YHCEIT
8 CpaBHeHue, ynops041MBaHue
paIMOHATBHBIX YHCEI
9 CpaBHeHue, ynopsiiounBaHue
palMOHAIBHBIX YHCEIT
Bubmunorexa IHOK
10 CremneHnb ¢ HaTypaJIbHBIM MTOKa3aTeIeM 1
https://m.edsoo.ru/7f4211de
Bbubnuoreka IIOK
11 CremneHb ¢ HaTypaJbHBIM MTOKa3aTeIEM 1
https://m.edsoo.ru/7f42154e
Bbubnuoreka IIOK
12 CrermneHnb ¢ HaTypaJbHBIM MTOKa3aTeIeM 1
https://m.edsoo.ru/7f4218be
13 CremneHb ¢ HATYpaIbHBIM MTOKa3aTeIeM
14 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATbHOM MPAKTHKH
15 Pemenne ocHOBHBIX 3a/1a4 Ha JpoOH,
MIPOIIEHTHI U3 PEATbHOU MPaKTHKH
16 Pemenne ocHOBHBIX 3a/1a4 Ha JpoOH,
MIPOLIEHTHI U3 PEATbHON MPAKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATHHOU MPAKTHKH
18 [Ipu3Haku neMUMOCTH, Pa3IOKCHHS Ha
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MHOXUTCIIN HATYPAJIbHBIX YHUCCII

HpI/ISHaKI/I ACIIMMOCTH, pa3IOKCHUA HA

19
MHO>KUTEIH HATypPaIbHBIX YUCEIl
20 CrerneHs ¢ HaTyPaAIILHBIM I1I0Ka3aTeIeM Bubmaorexa ITOK
yp https://m.edsoo.ru/7f421382
21 Peanbnubie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPIIMOHATBHOCTH
99 Peanpubie 3aBucumocT. [Ipsmas u
oOpaTHast MPONOPIMOHATBHOCTH
93 Peanbubie 3aBucumocTu. [Ipsmas u
oOpaTHas MPONOPIUOHATHHOCTH
24 Peanbnbie 3aBucumocTtu. [lpsmas u
oOpaTHas MPONOPIMOHATBHOCTH
o5 KonTponbHas pabora no teme
"PannonanabHble ynciaa"
26 BykBeHHBIE BBIPAKEHUS bubmiorexa LIOK
YK p https://m.edsoo.ru/7f41feec
97 [Tepemennbie. JlomycTUMBIC 3HAYCHUS
MIEPEMEHHBIX
28 Dopmyisl
29 DopmyITel
[IpeoOpazoBanne OYKBEHHBIX BBIPAKECHUH,
30 ACKPBITHE CKOOOK M MPUBEIECHUE MTOI00OHBIX Bubmorexa IOK
packp PHBCA g https://m.edsoo.ru/7f41fafa
cllaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX BBIPAKECHUI,
31 ACKPBITHE CKOOOK U MPUBEIECHUE TO00HBIX bubnnorexa [JOK
packp p https://m.edsoo.ru/7f41fd70
cllaraeMbIX
32 [IpeoOpa3zoBanne OYKBEHHBIX BBIPAKCHUM,
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packpsiTHE CKOOOK U IPUBECHUE MTOJOOHBIX
claraeéMbIX

[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,

33 packpsiTHE CKOOOK U IPUBECHUE MTOJOOHBIX
claraeMbIx
34 CBolicTBa CTENEHH C HATYpAbHBIM bubnmnoreka HOK
MOKa3aTeseM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPaJIbHBIM Bbu6moreka [JOK
roKa3arejiemMm https://m.edso0.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f4218be
bubnuoreka [{OK
37 Muoroseret https://m.edsocL).I ru/7f42276e
bubnnorexa [JOK
38 Morosstetibi https://m.edso:)_.[ ru/7f422930
39 CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bu6nunorexa LIOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubnnorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUMTAaHUE, YMHOKEHUE bubmuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRBIUNTAaHUE, YMHOKCHHE bubnunorexa LIOK
MHOTOWIEHOB https://m.edso00.ru/7f423182
43 DopMybl COKPAIIEHHOTO YMHOXEHUS bubmmorexa [JOK
https://m.edso00.ru/7f42432a
44 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO YMHOXEHUS bubnuoteka [JOK
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https://m.edsoo.ru/7f424c12

46 DopMyIbl COKPAIIEHHOTO YMHOXEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO YMHOXEHUS bubmorexa LOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxxenne MHOrOU4JICHOB HA MHOKUTEIU bubmmorexa [JOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTENHN bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEIU bubmmorexa [IOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTENU
59 KonTponbhas pabota no teme
"AnreOpandecKkue BoIpakeHuUs"
53 YpaBHeHue, npaBuiia Ipeoodpa3oBaHus
ypaBHEHUSI, PABHOCWJIBHOCTh YpaBHEHUM
54 JIuneliHOE ypaBHEHHE C OAHOW ITEPEMEHHOM,
pelieHue IMHEHHBIX YpaBHEHUI
55 JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON, bubmmnoreka HOK
pelIeHUE JIMHEWHBIX YPaBHEHUI https://m.eds0o.ru/7f420482
56 JInHeitHoe ypaBHEHUE C OJTHOM ITEPEMEHHOM,
peneHue JIMHENHBIX YPaBHEHUI
57 Pemenne 3aga4d ¢ mOMOIIBIO YpPaBHEHHI Bubmiorexa HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMomsr0 ypaBHEHUH bubmorexa LIOK
https://m.edso00.ru/7f420806
59 Pemienue 3agau ¢ noMoOIIbIO YPaBHEHH I Bubmmorexa [IOK

https://m.edsoo.ru/7f4209a0
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bubnunorexa LIOK

60 Pemenue 3a1a4 ¢ moMoOUIbI0 ypaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMS bubmmoreka [JOK
MePEMEHHBIMH M €T0 TpaduK https://m.edso00.ru/7f427c32
62 JInHeitHOE ypaBHEHUE C IBYMS bubnmnoreka HOK
NEPEMEHHBIMH U €T0 Ipaduk https://m.edsoo.ru/7f427e8a
63 CucreMa JIByX JUHEUHBIX YPaBHEHUH C bubnmnoreka HOK
JIBYMS [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMsI IEpEMEHHBIMU
65 Cucrema /1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI TIEpEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPABHEHUH €
JIBYMsI IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUM bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmorexa HOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucrem ypaBHEHHN
79 KonTponbHas pabota no teme "JIuneliHble bubmuorexa [IOK
ypaBHEHUS" https://m.edso00.ru/7f421044
73 Koopaunara Touku Ha npsiMmoit bubmorexa HOK
https://m.edsoo.ru/7f41de76
74 YuciioBbie TPOMEKYTKH bubmorexa HOK

https://m.edsoo.ru/7f41dff2
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75

Hucnossle IPOMEKYTKH

Paccrosaue MCXKAY ABYMs TOYKaMU

76
KOOPJHMHATHOM IIPSAMOM
77 Paccrosnue Mexny I1ByMs TOUKaMH
KOOPJAMHATHOU MPSAMOi
78 [IpsimoyrosbHas cucreMa KOopAuHaT Ha Bu6mumoteka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssmMoyrosibHas cucTeMa KOOpAMHAT Ha bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnuoreka [IOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu https://m.edsoo.ru/7f41e8a8
bubnuoreka [{OK
81 [Ipumeps! rpadukoB, 3axaHHBIX GopMyTamMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMH
83 [Ipumeps! rpadurkos, 3a1aHHbIX HOpMyTIaMu
bubnmorexa LIOK
4 q i
8 TeHHE rpauKOB peaTbHBIX 3aBHCUMOCTEH https://m.edsoo.ru/7fA1ea24
85 Urenue rpavKkoB peaibHbIX 3aBUCHUMOCTEN
bu6nmorexa LIOK
86 Honsrue pynicuun https://m.edsoo.ru/7f41ef06
87 I'padux pyHkmmm
. . bubnuotexa [JOK
88 CBofictsa pymrumi https://m.edso00.ru/7f41f078
. . bubnuotexa [JOK
89 CBofictsa pymrumi https://m.edsoo.ru/7f41f1fe
bu6nunorexa LIOK
90 Jluneii
HHeliHaz pyHKLIA https://m.edsoo.ru/7f427282
91 Jluneitnas pyHKUIMS bubnmoreka [JOK



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
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282

https://m.edsoo.ru/7f427412
bubnunoreka LIOK

92 [TocTpoenue rpaduka TUHEHHON QYHKIIUN 1 https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TUHEHHON QyHKIIUN
94 I'padux pynkuuum y =[x|
95 I'padux bynkmmm y =[x|
96 KonTponpHas padora o Teme "KoopauHathl 1 bubnnoreka [JOK

u rpadukn. Oyaxn" https://m.edsoo.ru/7f41f50a
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1 bubnnorexa [JOK

Kypca 7 kiacca, 00001IeHe 3HaH https://m.edsoo.ru/7f429c6c
08 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOOB 1 bubmmoreka [JOK

Kypca 7 kiacca, 00001eHe 3HaHHH https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [IOK

Kypca 7 kiacca, 000011ieHre 3HaHui https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1 bubnmnorexa [JOK

Kypca 7 kiacca, 00001IeHIe 3HaHHH https://m.edsoo.ru/7f42a27a
101 Hroroas xonTpoapHas pabora 1
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubmuoteka [IOK

Kypca 7 kiacca, 000011eHre 3HaHuH https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 KBagparublit KOpeHb U3 YUCIa 1 bubmmorexa [TOK
P P https://m.edsoo0.ru/7f42d452
bubmuorexa [JOK
2 [Tonsitue 06 UppaIMOHAIILHOM YHUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMKCHUS 1
WPPAIMOHATILHBIX YHCETT
4 JlecsiTuuHbie TPUOTUKEHUS 1
UppalMOHAIILHBIX YHCET
5 JleficTBUTENBHBIE YKCTIA 1
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
CpaBHeHUE IEHCTBUTEIIBHBIX YUCEIT
8 ApudpmeTnueckuil KBaJpaTHbIN 1
KOPCHB
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apuPMETHICCKUX 1 bubnmnoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
1 CoiicTBa apumeTnyecKkux 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edso0.ru/7f42d862
[Ipeobpa3oBaHre YHCTOBBIX
12 BBIPAXXEHUI, COAEPIKALIUX 1 bubmmorexa [OK
p » COACpARAIL https://m.edso0.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [IpeobpazoBaHme YUCTOBBIX 1 bubnmuorexa [JOK
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BBIPAYKEHH, COJIEpKAILUX
KBaJIpaTHbIC KOPHU

https://m.edsoo.ru/7f42ded4

[IpeobpazoBaHue YHCTOBBIX

bu6mmoreka [IOK

14 BPIPECIHIH, CONCPAATIIN https://m.edso0.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPKECHHH, COJEPIKAIINX Bubmaorexa ITOK

https://m.edso0.ru/7f42e262

KBaJIpaTHBIC KOPHU

16 CTeleHs ¢ LeNbIM ITI0Ka3aTeleM Bubmorexa ITOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3anuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T IEMEHTAPHBIX YACTHIL J10 bubnuoreka [IOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIeM MUpe

18 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MOKa3aTeyieM https://m.edso0.ru/7f435648

19 CBolicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edso00.ru/7f435648

20 CBOIiCTBA CTETICHH C IIEJIBIM bubnmnoreka [JOK
MoKa3aTeyieM https://m.edso00.ru/7f435648

91 CBoiicTBa CTENEHH C 1IEJIBIM bubnmoreka [JOK
mokKasareyieM https://m.edso0.ru/7f43599a

99 CBolicTBa CTENEHH C LIENIBIM bubanoreka [JOK
IOKa3areyieM https://m.edso0.ru/7f435ed6

23 KBanpaThbiii TpéxuneH

24 KBanpaThslii TpéxuiieH
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25 Paznoxxenue kBagpaTHOTrO bubnmoreka [JOK
TPEXUIJIEHA HA MHOXXUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro bubnunoreka [HOK
TpEXUJIEHA HA MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
KontposbHas paboTa mo temam
27 "KBagparasie kopHU. CTEIICHH. bubmorexa LHOK
Keaxpaibiit Tpexieh” https://m.edsoo.ru/7f42ec80
bubmuorexa [JOK
28 Anrebpanieckas pode https://m.edsogru/7f430382
JlomycTuMble 3HAYEHUS
29 MePEMEHHBIX, BXOJISIINX B
anreOpanvecKrue BEIPOKCHHS
JonycTuMeble 3HaUeHUS
30 MEPEMEHHBIX, BXOSIINX B
anrebpanvecKue BoIPaKEeHUs
31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpanveckoi qpoou https://m.edso00.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpauierne apodeit https://m.edsogru/7f430a8a
. bubnuotexa [JOK
33 Coxpauerine apobeit https://m.edsogru/7f430f44
. bubnuorexa [JOK
34 Coxpauere apobeit https://m.edsogru/7f430f44
35 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubnmuotexa [JOK
U JISNICHHE anreObpandeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [JOK
U JISICHHE alreOpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnmoreka [JOK
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U JIeTieHUE anreOpandecKux apooei

https://m.edsoo0.ru/7f4318c2

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

38
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue BEIpAKEHUH,
39 cop e >II<)a ux anareo znquKHe bubmorexa OK
Acpam P https://m.edso0.ru/7f43259c
npodu
[IpeoOpazoBaHue BEIpAXKCHUH,
40 COJIEpIKAINX alIreOpandecKue bubmorexa [JOK
Acpam P https://m.edso00.ru/7f432736
npodu
[IpeoOpa3oBaHue BeIpAKEHMIA,
41 cop e )Ea ux anred I:uxmecKI/Ie bubmorexa HOK
ACpXatl P https://m.edso00.ru/7f432736
npobu
42 KontponbHas paboTa mo teme bubnnoreka [JOK
"Anredpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6nmoreka [JOK
43 K
BA/IPATHOC YpaBHeiHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE YpaBHEHHUE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
45 HenomHoe kBapaTHOE ypaBHEHHE bubmorexa HOK
AP P https://m.edsoo.ru/7f42eela
46 ®dopmyra KopHel KBaJpaTHOTO bubmuoreka [IOK
YpaBHECHUSA https://m.edso00.ru/7f42f158
47 dopMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opMyia KOpHENH KBaJPATHOIO bubnnoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [JOK

https://m.edsoo.ru/7f42fef0



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0

bubmuorexa [JOK

>0 Teopema Bitera https://m.eds00.ru/7f430076
51 Pewenne ypaBHeHUH, CBOASIINUXCSA K bubmmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreitmume apodHO- bubnunoreka [HOK
paluMoHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f4328c6
[Ipocreiimme qpobHO- bubnuotexa [JOK
54
palMoOHalIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienune TeKCTOBBIX 3a/1a4 C bubmuorexa [JOK
55 .
MMOMOIIBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 PenieHne TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
IIOMOILBIO KBaJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas pabota no reme bubnnoreka [JOK
"KBanpaTHsle ypaBHeHuUs" https://m.edso00.ru/7f4301f2
JInHenHoe ypaBHEHHE C IBYyMS
58 MIEPEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHHM B
LEJIBIX YUCIIax
JIuneliHOEe ypaBHEHHE C JIBYMS
59 MepEMEHHBIMHU, €ro rpaduK,
MIPUMEPHI PEIICHNUS YPABHCHHUH B
HEJTBIX YHUCIIax
JInHeliHOe ypaBHEHUE C 1BYMs
60 MepEMEHHBIMHU, €ro rpaduK,

IIPUMEPBI PELICHNUS YPABHEHH B
LEIBIX YUCIIaxX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUU € JBYMS IEPEMEHHBIMU

62

63

Pemenne cucreM qByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

64

[Ipumepsl penieHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

66

67

68

I'paduueckas uHTEpIIpETALUS
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas uHTEpIIpeTALUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMHU

Pemenne TekcTOBBIX 3aa4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

70

71

Pemrenne TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHMI

UucnoBble HEPABEHCTBA U UX
CBOMCTBA



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

HucnoBble HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOI
74 JIuneliHble HEpAaBEHCTBA C OJJHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JIunelinbie HEpaBEHCTBA C OJIHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEepaBEeHCTBA C OJTHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM MEPEMEHHON U X PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune pereHus TMHEHHOTo
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOi
N300paxeHnue pemieHns TMHEHHOTo
81 HEPAaBEHCTBA U UX CUCTEM Ha bubmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOIA
Kontponbras paboTa mo temam
82 "Hepasencta. CHUCTEMBI
ypaBHeHUH"
bubmuoreka [JOK
83 [TonsiTre KIIMH
PyHu https://m.edso0.ru/7f433c12
84 OO6macTh ornpeesieHust © MHOXECTBO bubnmnorexa [JOK

3HAYCHHUH PYHKITUN

https://m.edsoo.ru/7f433d84



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

85

CriocoOb1 3aanust pyHKIHIA

86 I'paduk Gyakmmm
87 CaoiicTBa pyHKINH, UX
oToOpakeHHe Ha rpaduke
88 UreHnue u mocTpoeHue rpadukoB
byHKIUH
89 [Tpumepst rpadukoB GyHKITHIH,
OTPaKAIOIIUX PeaTbHBIC MPOIECCHI
OYHKIINH, OMKCHIBAIOIIUE MPSIMYIO H
90 06};)};:1-11}/}0 HpOHOpLII/I:II{aJ'IBHr;Ie ’ bubmorexa [JOK
saBHCHMOCTH, 11X TpadhHKL https://m.edsoo.ru/7f434bbc
91 I'umep6ona
92 I'unep6ona
SR — B
%4 Ppadpuic dymicuitn y =x* ngg;ﬁ:;;gﬁﬁf43457z
OyHrmu Yy =x2, y = X3,y = VX, y =
95 |x|3;711{“p:q)wi/ecxo:;)eme’1{ie ’ bubnuorexa LIOK
. . https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHUCTEM ypaBHEHUN
Oy Yy =X2, Yy = X3, y = VX, y =
96 |xﬁp§@nicx0;);eme;{ie ’ bubmmorexa LIOK
. . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
97 METOJIOB KypCOB 7 M 8 KJIaCCOB, bubmmorexa [JOK
0GOGIeH e 3HANMI https://m.edsoo.ru/7f4371aa
98 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuorexa [IOK

METOJIOB KypCOB 7 U 8 KJIACCOB,

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOJIOB KypCOB 7 U 8 KIJIaCCOB,
000011IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
100 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNE 3HAHUHA

101 HroroBast koHTpoIbHAs paboTa

IToBTOpEHNE OCHOBHBIX IMMOHATHH H
102 METOJIOB KypcOB 7 U 8 KIIacCOB,
000011eHNE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f437510

bu6mmoreka [IOK
https://m.edsoo.ru/7f4376b4

bubmuorexa [JOK
https://m.edsoo.ru/7f436b88

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne

n/
n

Tema ypoka

KoaudecTBO 9acoB

Bce
ro

KonTpoa
bHbIE
padoThI

MpaxkTnye
cKHe
padoThI

Jara
usyue
HUS

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTeJIbHbI
e pecypchbl

PanmmonansHbie
yucia,
UppaIMOHATbH
bIC YKCIIA,
KOHEYHBIE U
OECKOHEUHBIE
JIECSITUIHBIE
Ipodu

MHOKeCTBO
JIEUCTBUTCIILHBI
X YHCEI;
eNCTBUTEIbHBI
€ 4hciia Kak
OECKOHEYHBIE
IECITUYHBIE
npobu

Bzaumnuo
OJIHO3HAYHOE
COOTBETCTBUE
MEXKY
MHOKECTBOM
JIEUCTBUTEITLHEI
X 9HCEeN U
MHO>KECTBOM
TOYEK
KOOPIAMHATHOU
IpsIMOi
CpaBHeHMe
JEUCTBUTEIBHBI
X 4HCell,
apudmMeTHuecK
He JIeHCTBUS C
JEUCTBUTEITLHEI
MU 9HCIIaMH

[Tpubnuxénnoe
3HAYCHHE




BEJIMYUHBI,
TOYHOCTb
PUOIKECHUS

OkpyrieHue
yucell

OkpyrieHue
Yucell

[Ipuxkunaka u
OlICHKA

pe3yabTaToOB
BBIUMCIICHHI

IIpuxunka n
OlICHKA

pe3yIbTaToOB
BBIYMCIICHHI

10

JImueiinoe
ypaBHEHUE.
Pemenne
YpaBHEHUH,
CBOJSIINXCSA K
JIMHEHHBIM

bubmuorex [JOK
https://m.edsoo.ru/7
f43bf66

11

JImueiinoe
ypaBHEHHUE.
Pemenne
YpaBHEHUH,
CBOJISIINXCS K
JIMHEWHBIM

12

13

14

KBanparnoe
YpaBHEHHUE.
Pewenne
YpaBHEHUH,
CBOAIIMXCS K
KBaJIpaTHBIM

KBagpartHoe
YpaBHEHHUE.
Pewenne
YpaBHEHUH,
CBOZAIIMXCS K
KBaJIPaTHBIM

bukBanpaTHble
YpaBHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43c542

bu6mmorexa [IOK
https://m.edsoo.ru/7
f43c542

bubmuorexa [JOK
https://m.edsoo.ru/7
f43c3d0



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

15

bukBagpaTtHbie
ypaBHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7
f43c3d0

16

[Tpumepsl
peueHus
ypaBHEHUI
TpEThEN U
4eTBEPTOU
cTeneHen
pa3oKEeHUEM
Ha MHOXUTEJH

17

18

19

20

21

22

[Ipumepsr
pelieHus
YpaBHEHUU
TpeTbeil U
4eTBEPTOU
cTeneHen
pa3oKeHueEM
Ha MHOXUTEIIN

Pemenue
JIpOOHO-
panuoOHaIbHBIX
YpaBHEHUH

Pemenue
JIpOoOHO-
panroHaNIbHBIX
yYpaBHEHUNU

Pemenne
TEKCTOBBIX
3a1a4
anreOpanvyecku
M METOJIOM

Pemenne
TEKCTOBBIX
3a1a4
anreOpanvyecku
M METOJIOM

Pemenne
TEKCTOBBIX
3a1a4
anreOpanvyecku
M METOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43c9h6

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43c9h6



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

23

KonTtponbHas
pabora o Teme
"VpaBHeHus ¢
OTHOH
nepeMeHHoi"

24

YpaBHeHue ¢
ABYMsl
MIEPEMEHHBIMHU
u ero rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43d0b4

25

YpaBHeHue ¢
ABYMsI
NIEPEMEHHBIMU
U ero rpadux

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43d0b4

26

Cucrema 1Byx
JIMHEHHBIX
YpaBHEHUH ¢
JIBYMSI
NepeMEHHBIMHU
U €€ penieHne

27

Cucrema 1Byx
JIMHEVHBIX
YpaBHEHUH ¢
JBYMSI
NIEPEMEHHBIMU
U €€ pellIeHue

28

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUH ¢
JIBYMsI
NIEPEMEHHBIMU
U €€ pellIeHue

29

30

Cucrema 1Byx
JIMHEWHBIX
YpaBHEHUN ¢
JIBYMsI
NIEPEMEHHBIMU
U e€ pellIeHUe

Pewenne
CUCTEM JBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX

bu6mmorexa [IOK
https://m.edsoo.ru/7
f43d23a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d23a

JMHEWHOoE, a
Apyroe —
BTOPOU
CTEIICHU

31

32

Pemienue
CHUCTEM JBYX
YpaBHEHUH,
OJHO U3
KOTOPBIX
JIMHENHOoE, a
Apyroe —
BTOpOM
CTCTICHU
Pemienne
CHUCTEM JBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX
JIMHEHHOE, a
ApYyroe —
BTOPOU
CTEIICHHU

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43d55a

33

34

35

Pemenne
CUCTEM JBYX
YpaBHEHUH,
OJIHO U3
KOTOPBIX
JMHEWHoe, a
ApYroc —
BTOPOU
CTENEeHH
I'paduueckas
MHTEPIIpETALINA
CUCTEMBI
YpaBHEHUN ¢
JIBYMsI
NepPEMEHHBIMU
Pewenne
TEKCTOBBIX
3a1a4y
anreOpanvecKu
M criocoboM



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a

36

Pemenne
TEKCTOBBIX
3a1a4
anreOpanvecKu
M CIIOCOOOM

37

Konrtponbnas
pabora o Teme
"Cucremsl
ypaBHEHUI"

38

39

40

41

42

43

44

YucioBbie
HEpPABEHCTBA U
HUX CBOMCTBa

YuciioBrle
HEpPaBEHCTBA U
HUX CBOMCTBa

JIuHeiiHbIe
HEpaBEHCTBA C
OTHOH
MepEMEHHON 1
WX pelleHue

JIuHeiiHbIe
HEpPABEHCTBA C
OJIHOM
MEPEMEHHOM U
UX pelieHue

JInneinepie
HEpPABEHCTBA C
OJIHOM
MEPEMEHHOM U
UX pelieHue

Cucremsl
JIMHEWHBIX
HEPaBEHCTB C
OTHOH
MEPEMEHHOM U
WX pelIeHne

CucreMsbl
JIMHEWHBIX
HEPABEHCTB C
OTHOH
MEPEMEHHOM U
WX pelIeHne

bu6mmorexa [IOK
https://m.edsoo.ru/7
f43ad5a

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43af08

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43af08

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43af08



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

45

Cucremsbl
JIMHEHHBIX
HEPaBEHCTB C
OTHOH
MepEMEHHON U
UX pelieHue

46

KBagparusie
HEPaBEHCTBA U
UX pelICHHe

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43b098

47

48

49

KBagparusie
HEPaBEHCTBA U
UX pelIeHue

KBanpaTtHbie
HEpaBEHCTBA U
WX pelleHue
KBanpaTtHbie

HCPAaBCHCTBA U
HUX pCHICHUC

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43b21e

bu6mmorexa [IOK
https://m.edsoo.ru/7
f43b5a2

50

KBanparusie
HEPaBEHCTBA U
UX pelIeHne

51

52

53

54

I'paduueckas
MHTEpIIpeTalus
HEPaBEHCTB U
CUCTEM
HEPABEHCTB C
JBYMsI
NIEPEMEHHBIMU
I'paduueckas
UHTEpIpeTanus
HEPABEHCTB U
CUCTEM
HEPABEHCTB C
TIBYMST
NepPEMEHHBIMU
KoHnTtponbnas
pabota mo Teme
"HepaBencrsa"
KBagparnunas
bynkuus, eé
rpaduk u
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/7
f43b098

bu6mmorexa [IOK
https://m.edsoo.ru/7
f4396¢c6



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6

KBanpatuunas

(yHKIIA, ¢ bu6mmoreka [IOK
55 yH(b ’ https://m.edso0.ru/7
paduich 439842
CBOMCTBa
KBagparnunas
(yHKIIA, cE bu6mmoreka [IOK
56 yH(b ’ https://m.edso0.ru/7
fpaduich £4399b4
CBOMCTBa
[Tapabomna,
KOOPJIMHATHI
bu6mmoreka [IOK
BEPIIHHBI
o7 5 https://m.edsoo.ru/7
napaboJIbl, OCh £439ebd
CUMMETPHHU
napadoJIbI
[Tapa6ona,
KOOPIUHATHI
bubmuoreka [JOK
BEPIIHHBI
58 5 https://m.edsoo.ru/7
napaboJIbl, OCh £43303a
CUMMETPHUH
napaboJIbI
[Tapa6ona,
KOOPIUHATHI
bu6mmoreka [JOK
BEPIITHHBI
59 5 https://m.edsoo.ru/7
napaboIIbl, OCh fa3alac
CUMMETPHHU
napaboIbl
[Tapa6omna,
KOOPIUHATHI
bu6mmoreka [IOK
BEPIIHHBI
60 5 https://m.edsoo.ru/7
napaboIIbl, OCh f43231e
CUMMETPHHU -
napaboJIbl
[Tapabomna,
KOOPJIMHATHI
bu6mmorexa [IOK
BEPIITHHBI
61 5 https://m.edsoo.ru/7
napaboIibl, OCh £439526
CUMMETPHUHU -
napaboJTbI
[Tapabomna,
62 KOOPJIMHATHI
BEPIITHHBI

napaboIIbl, OCh



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

63

64

65

66

67

68

69

70

71

CUMMETpPUU
napaboJIbl
I'padpuxu
byHKIHHA: y =
kx,y=kx +b,
y=k/x, y=x?,
y=VX, y=[X]
I'padpuxu
byHKIHHA: y =
kx,y=kx +b,
y=k/x, y=x3,
y=VX, y=|x|
I'padpuxu
byHKIMi: y =
kx,y=kx +b,
y=k/x, y=x3,
y=VX, y=[X]
I'padpuxu
byHKIMi: y =
kx,y=kx +b,
y=k/x, y=x3,
y=VX, y=|x|
['paduku
byHKIMH: y =
kx,y=kx +b,
y=k/x, y=x3,
y=VX, y=[x]
['paduku
byHKIMH: y =
kx,y=kx +b,
y=k/x, y=x3,
y=VX, y=|x|
KonTtponbHas
pabora 1o Teme
"®yHkuun"
ITonsTue
YUCIIOBOM
MOCIeI0BaTENb
HOCTH

3agaHue
IOCJIEAOBATED
HOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/7
f43ab84

bu6mmorexa [IOK
https://m.edsoo.ru/7
f43e6¢c6

bu6mmorexa [IOK
https://m.edsoo.ru/7
f43ebda



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda

PEKYpPPEHTHOU
bopmynoit u
dopmyoit nN-ro
YIeHa

Apudmernueck
bu6mmoreka [IOK
asiu
72 3 https://m.edsoo.ru/7
reoMeTpuyecKa fa3ed7e
s IPOTPECCUU
Apudmernaeck
bu6mmoreka [IOK
asiu
73 https://m.edsoo.ru/7
reoMeTpuyecKka f43f3ba
s IPOTPECCUU
dopmyiisl N-TO
YjicHa
apudmMeTHIecK
. bubmuorexa [JOK
oil 1
74 https://m.edsoo.ru/7
iGOMeTqueCfco f43f58a
i mporpeccuit,
CYMMBI TIEpPBbIX
N YWICHOB
dopmyisl N-TO
YyjieHa
apudmeTnyeck
. bubnuotexa [JOK
ol 1
75 https://m.edsoo.ru/7
l:eOMeTpI/I‘leCf(O f436f2C
i mporpeccuii,
CYMMBI TIEpBBIX
N YWIEHOB
®dopmyisl N-ro
YJieHa
apudmeTHuecK
. bubnuotexa [JOK
ol
76 https://m.edsoo.ru/7
l:eOMeTpI/Iquf(O £43f0c6
i Iporpeccuii,
CYMMBI TIEPBBIX
N YWICHOB
dopmyisl N-ro
4jieHa
bubmuorexa [JOK
apudmeTnyeck
77 - https://m.edsoo.ru/7
onH f4372¢
T€OMETPUUIECKO

1 mIporpeccui,



https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e

78

CYMMBI IIEPBBIX
N 4JIEHOB
®opmyiibl N-TO
yjieHa
apudmMeTHIecK
onu
FEOMETPUUECKO
1 IIporpeccui,
CYMMBI IEPBBIX
N 4JIEHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7
f43f8a0

79

80

N3o6pakenue
YJICHOB
apudmMeTHIecK
oil 1
FeOMETPHYECKO
i nmporpeccuit
TOYKaMH Ha
KOOPIAMHATHOM
TUIOCKOCTH

N3o0pakeHue
YJICHOB
apupMeTH4IECK
onu
Te€OMETPUIECKO
1 mmporpeccuit
TOYKaMH Ha
KOOPJAMHATHOU
IUIOCKOCTH

81

JIugeiinbpil 1
SKCIIOHEHIINAIIE
HBIN pOCT

82

83

84

CroXHble
TIPOLIEHTHI

Crnoxusie
TIPOIICHTHI

KoHTtponbHas
pabota mo Teme
"YucnoBbie
MOCJIeI0BATENh
HOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/7
f43feQe
bubnmoreka [JOK
https://m.edsoo.ru/7
f4401a6

bu6mmorexa [IOK
https://m.edsoo.ru/7
1440418



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

85

86

IToBTOpeHwue,
000011IeHNE U
CHCTEMAaTHU3allH
s SHAHUH.
3anuce,
CpaBHEHHUE,
NIEUCTBUS C
JEUCTBUTCIILHBI
MM YHCJIaMH,
YHCIIOBAs
npsimMas

[ToBTOpEHHE,
o0o0mieHne u
crucTemMaTu3auu
sl 3HAHH.
[IponenTsl,
OTHOIILICHUS,
MPONOPLUU

87

[ToBTOpEHue,
o0obmeHne u
CUCTEMAaTH3alH
s 3HAHUH.
Oxpyrnenue,
npubIInKeHue,
OLICHKA

88

89

IToBTOpEHwME,
00001IeHHE U
CHCTEMAaTHU3allH
sl BHAHUH.
Pemenune
TEKCTOBBIX
3amad
apudmeTnyeck
KM CITOCOOOM

IToBTOpEHue,
000011IEHE N
cHUCTEeMaTH3aIu
sl 3HAHUM.
Pemienne
TEKCTOBBIX
3a/1a4
apudmMeTHuecK
UM crtocoOom

bu6mmoreka [IOK
https://m.edsoo.ru/7
f443b12

bubmuorexa [JOK
https://m.edsoo.ru/7
f443cd4



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4

90

91

IToBTOpEHME,
000011IeHNE U
cHUCTeMaTu3aIu
s SHAHUH.
Pemrenne
TEKCTOBBIX
3a1a4
apudmMeTHIecK
1M CII0COO0OM

[ToBTOpEHME,
0000111eHE U
CUCTEeMaTH3aIH
sl 3HAHH.
[IpeobpazoBan
ue
anredpanvdecKu
X BBIPAKECHHH,
JOTTYCTHMBbIE
3HAUCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7
f443fea

bubmuorexa [JOK
https://m.edsoo.ru/7
f4441ca

92

93

94

IToBTOpEHME,
o0obmeHne u
cucreMaTHu3anu
s 3HAHUU.
ITpeoGOpa3oBan
ue
anreOpanvyecKku
X BBIPAKECHUH,
JIOITyCTUMBIE
3HAYCHUS

IToBTOpEHME,
00o0011IeHE N
CUCTEMAaTH3alH
sl 3HAHMI.
[IpeobpazoBan
ue
anreOpanvyecku
X BBIPAKECHUH,
JOITYCTHMBbIE
3HAYEHUs

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allH
s1 BHAHUH.

bu6mmoreka [IOK
https://m.edsoo.ru/7
444364

bubmuorexa [JOK
https://m.edsoo.ru/7
444612

bu6mmorexa [IOK
https://m.edsoo.ru/7
14443294



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94

[IpeoGpazoBan
ue
anredpandecKu
X BBIPAXKEHHUI,
JIOITyCTUMBIE
3HAYCHUS

95

96

IToBTOpEHME,
000011IeHNE U
cHcTeMaTu3amnu
s SHAHUH.
DyHKIUU:
MOCTPOECHUE,
CBOMCTBaA
M3Yy4YEHHBIX
byHKIII
[ToBTOpEHHE,
000011IeHE U
CHCTEMAaTH3allH
sI 3HAHUH.
DyHKINHA:
MOCTPOCHUE,
CBOMCTBa
M3Y4YEHHBIX

byHKIMI

bubmuorexa [JOK
https://m.edsoo.ru/7
f444c56

bubmuorexa [JOK
https://m.edsoo.ru/7
444144

97

98

IToBTOpEHME,
00o0011IeHE N
CHCTEMAaTHU3allH
sl BHAHUH.
DyHKINHU:
IIOCTPOEHUE,
CBOMCTBaA
M3YYEHHBIX
byHKIMMA
IToBTOpEHME,
00001IeHHE U
CcHCTeMaTH3aIu
sl SHAHUH.
DyHKINHN:
MIOCTPOEHUE,
CBOMCTBaA
M3Y4YEHHBIX

byHKIMI

bu6mmoreka [IOK
https://m.edsoo.ru/7
f44516a

bubmuorexa [JOK
https://m.edsoo.ru/7
f4452e6

99

IToBTOpEHME,

bu6mmorexa [IOK



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6

10

10

10

o0o011eHue u
cucTeMaTu3alu
s 3HaHHM.
I'padpuaeckoe
pelieHue
ypaBHEHUU U
UX CHUCTEM

IToBTOpEHME,
000011IeHE U
CUCTeMaTH3alH
sl 3HAHUI.
I'padpuaeckoe
penieHue
YpaBHEHUU U
UX CUCTEM

Hrorosas
KOHTPOJIbHAS
paborta
O06o061IEHNE U

cucreMarus3anu
s1 3HAaHUHU

https://m.edsoo.ru/7
445516

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

102

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIVIA YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiracc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/

Makapsrues FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.

TensikoBckoro C.A., AkinonepHoe o01iecTBo «M31aTenbcTBO

«IIpocseuienue»

» Anrebpa, 8 kimace/ MakapsraeB FO.H., Munmiok H.I'., Hemxos K.U. u

npyrue; non penakiueit TenskoBckoro C.A., AKITMOHEPHOE OOIIIECTBO


https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

«3narensctBo «lIpocBemenue»
» Anrebpa, 9 ximacce/ Makapsrae FO.H., Munaiok H.I'., Hemxos K.U. u
npyrue; non penakiueit TenskoBckoro C.A., AKIIMOHEpHOE 0OIIECTBO

((HSI[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YYUTEJIS

Marematuka. Anredpa: 7-i1 kjacc: 6a30BbIM YPOBEHb: YUEOHUK, 7
kiacc/MakapsiueB FO.H., Munntok H.I'.,Hemkos K.U. u apyrue; noa pexn.
Tenskockoro C.A., AkimonepHoe o6miecto "U3narenscTBo "[Ipocsemnienue”
Marematuka. Anrebpa: 8-if kiacc: 6a30BbIi YpOBEHb: YUCOHUK, 7
kiacc/MaxkaperueB FO.H., Munmatok H.I'.,Hemkos K.U. u apyrue; mox pexn.
TensikoBckoro C.A., AkimonepHoe o6uiectBo "U3narensctBo "l[Ipocsemnienue”
Marematuka. Anre6pa: 9-i kiacc: 6a30BbIid YpOBEHb: YUEOHUK, 7

kiacc/MakapsiueB FO.H., Munnatok H.I'.,Hemkos K.U. u apyrue; nox pen.

TensikoBckoro C.A., AkimonepHoe oomiectBo "M3narensctBo "lIpocBemenue"

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
https://resh.edu.ru/

http://school-collection.edu.ru/
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