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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOEGHHE HEOOXOAMMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHs] MaTEMaTUYECKON HAyKOMW SIBJICHUI U MPOLIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOppl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYarOMIMXCSA: OHM HCHOJB3YIOT JCIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
aHanornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SBISETCS peaan3alueil 1essTeNbHOCTHOTO MPUHIINIA 00YyIeHHSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuMU: «Yucnaa ¥ BeIUKCIEHUSN», « ANTeOpandecKkue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJEp)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyrMMH €ro JHHMAMH. B Xoje wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B TMporpaMMmy y4eOHOTO Kypca «Ajiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTeMaTHueckoro s3pika. CoaepkaTelnbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JaNbHENIIEr0 U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaroIIMXCs
JIOTUYECKOTO MBINIIEHUS, JOPMUPOBAHUIO YMEHUS MMOJIB30BATHCS aITOPUTMaMHU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEro 0O0pa3oBaHUs
CBS3aHO C pALMOHAIBHBIMU M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHCIE. 3aBEPIICHUE OCBOEHUS YHCIOBOM
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKEHUS
U «YPaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYYArOIIMXCS
MaTEMaTUYEeCKOro armmapara, HeoOXOAUMOro Ui pelieHus 3a7ad MaTeMaTHKU,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHust airedpe BXOIAT TaKKe
JanbHeillee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIbHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4arOIIMMUCS 3HAHUK O (PYHKLIMSIX KAaK BaKHEHIIeH MaTeMaTH4ecKod MOJAENd
JUTSL ONTMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpOBaHUE
MPEACTABICHUM O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpPKaHUS:
«Yucna W BBIYUCIEHUA», «ANredpanyeckue BbIpaXKEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

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



COJEPXKXAHME OBYUEHUA
7 KIIACC

Yuciaa v BBIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
yOOpSAJOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMerndeckue JEHUCTBUS €
palOHAJIBHBIMU YKClIaMU. Pelenne 3aaad u3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHHUI HAa OCHOBE OIpEIEIeHUs], 3aUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs NepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTY MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJAOOHBIX ClaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEIEM.

OpHouwiensl U MHOTOWIEHBI. CteneHb MHOrowieHa. CioXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaApaTroB. PaznoxeHune
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHeHUW. CocCTaBi€HHE YpaBHEHUW IO
YCJIOBHIO 3a7a4yu. Pelenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBbIX YPAaBHEHUW C JBYyMs IEPEMEHHbIMHU. PellleHue cucrteM ypaBHEHUH
CIIocOOOM TMOACTaHOBKHU. [Ipumepbl pelieHuss TEKCTOBBIX 3a/lad C I[OMOIIbIO
CUCTEM YPaBHECHMM.

DyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NPOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa kKoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelneHne ITHHEHHBIX YPaBHEHHH W CHCTEM JMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[eiCTBUTEIbHBIC YNCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeNneM U €€ cBoiicTBa. CTaHmapTHAs 3alKCh YNCIA.

AaredpanvyecKue BbIPAKEHUSA

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO airedOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, JEJeHUE airedpanyeckux ApoOeH.
ParnmonanbpHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJgpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimue qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEpnpeTanrs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeseHus W MHOXECTBO 3HAYCHHM
¢bynkun. CrnocoObl 3aaaHus PyHKIIHHA.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIA, OTPaKAIOIMIUX PEATbHbBIE MPOIIECCHI.



OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 U OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OYHKIHK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEACTBUTEIbHBIMU YUCIIAMU.

Pasmeppl 0OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpubnnkEéHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpHOImKeHusl. OKpyrieHue
yucen. [[pukuaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajiady
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NTIEPEMEHHBIMU. PellieHne cucTteM I1ByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuxk u cBoictBa. [lapabona, KoopaHHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'paduxu Qyskmmit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCcuu



[IoHsiTHE YMCIOBOM NOCIEIOBATEIBHOCTH. 3aJaHHE IMOCIEA0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopMysol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccud. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEOMETPHUYECKOW MpOorpeccuid
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJBb30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pealn3alii ero
npaB, IMPEACTaBICHHUEM O MAaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpya0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodeccHOHaIbHOM
NESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) acTeTMYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKOM HayKuM Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpaza JKM3HH  (3I0pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAIlMel Ha NMPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JJIs pelIeHus 3a1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIIeH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U MyTEe UX pelIeHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COUHMAJbHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHATUH, OTHONICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICTICHNS]  TOHSATWUW, YCTAHABIWMBATh CYIIECTBEHHBIA  MPHU3HAK
Kiaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH U  TPeOOPa30OBBIBATH  CYXKICHUS:
YTBEpJIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHUYHBIC, YacTHbIE M 0OIIue,
YCIIOBHBIC;



BBISIBIISITH ~ MaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MAaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO penieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBIOMpaTh Haubojee MNOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejbcKyue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUH HHCTPYMEHT MO3HAHUSA,
dbopMynaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpoldIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBAHME MO  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

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

Pa6ora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl peUICHUs 3a1a4H;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TMpeAcTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUSIM, TMPEIOKEHHBIM
YUUTEJIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 0OCYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
OPEICTaBIsITh  pEe3yJbTaThl  pElIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (hopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM MU
UHAMBUIYAJIbHON paboThl MpU PEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pachpenessiTb BUIbI padOT, JAOrOBapUBaThHCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIFOJICH;

y4yacTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyxneHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOIO YacTb
paboThl U KOOPAMHUPOBATH CBOM JEHCTBUS C APYTUMU WICHAMHU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELICHHs 3a1adu (WU €ro
YacTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJETh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yabpTara peueHusl MaTEMaTUYECKOM 3a/1auu;

NpEeABUNIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MPHU pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LEIU
U YCJIIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS 1€,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIIHNE
MpEeIMETHbIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apUPMETHUECKHE
JEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COJIEPIKAIIIX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JAPYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyrJsTh Ynca.

BEINOMHATE PUKUAKY U OLIEHKY pe3yJbTaTa BEIUMCICHHIA, OIICHKY 3HAYCHHUN
YHCJIOBBIX BBIPpA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTENSIMU.

[IpumeHsaTh  TpHU3HAKKW  JETUMOCTH,  pa3NO)KEHWE Ha  MHOXKUTENH
HaTypaJIbHBIX YHUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHBIE 33/aud, CBSI3aHHBIE C OTHOIIECHHEM
BEJMYMH, MPONOPLHOHATIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJlad ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AsiredOpanvyecKue BbIPAKEHUA

Hcnonp3oBarh anredpanyecKyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoguth 3HaueHWss OYKBEHHBIX BBIPQKCHUW TPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHUS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHAa HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHITH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXKHUTEIM C TOMOIIBIO
BbIHECEHUS 3a CKOOKM OOIIero MHOMUTENs, TPYNIHUPOBKU  CIAraeMblX,
IpUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsi MHOTOUYWICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKECHUH.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOJIbI TP PEIICHUU JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JByMsl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

PemaTe cucTeMbl 1ByX JIMHEHMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 ITOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

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

OnuceiBaTh C TOMOUIbIO (QYHKIMA W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHHUS U aHaiM3a WH)OpMaIuwy,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE IMPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCIEHUH, U300paxaTh 1eHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, MCIOJB3YysS MPH HEOOXOJWMOCTH KaJNbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcmonp30BaTh 3amucy OOJIBIINX M MAJIBIX YUCENT C TTOMOIIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPaKeHUs

[IpuMeHsATh TOHSATHE CTENEeHU C IeJbIM [0Ka3aTeleM, BBINOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpadUUECKUX MPEeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON (OPMYIMPOBKH 3a7adu K €€ anreOpandeckoit
MOJEIM C TIOMONIBIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4M MOJIyYEHHBIN pe3yybTar.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [Jii CpPAaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKky0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHruMaTh W UCTHOJB30BaTh (PYHKIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYCHMsI), OMPENCNITh 3HAUYCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, ONpeAeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutb rpaduku d7eMeHTapHbIX QYHKINN BUJIA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, onucsiBats cBOiicTBA UHCIOBOI
byHkmu 1o e€ rpaduky.

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

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beimonuate apudmeTudyeckue JEHCTBUS € pallMOHAJIBHBIMH  YHCIIAMH,
coyeTass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIUUCICHUS C
UppalMoOHaIbHBIMU YUCIAMH.



Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHHWS, YPABHECHUS, CBOISIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

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

PemaTe TekcTOBBIE 3aauM aireOpaMvyeckKuM CHOCOOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UIIA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YpPaBHEHUU DPELICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSMOMW, 3aMMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMH HW3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y = Vx, y = |x|, B 3aBHCHMOCTH OT
3HauYE€HUU KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paxaTh CXeMaTHYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyio QYHKIHUIO 10 (HopMylie, MPUBOIUTE MTPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCHu

Pacno3naBaTh apu(MeTHUECKyl0 U TE€OMETPUYECKYIO TMPOTpPeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHMUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYyNIT N-ro 4jieHa
apu(pMeTnYeCcKo U reOMeTPUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbI IOCIEIOBAaTEILHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YUCJIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA / https:/m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Yucna u Beruncnenus. KBaapataoie KOpHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKeHHU . 15 | bubnuoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
o .
8 YHKIH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
YHKUHH. THCAOBEIE GyHKUHH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 I1 606 6 2
OBTOPCHMHE 1 ODODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




9 KUIIACC

KonuyectBo 4yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
. Dyt 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposBbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuuyeckue deSyquHH :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE palMOHAIIBEHOIO YUCIa 1
) Apudmernueckue TeUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue IeiCTBUS C |
panMoOHATBHBIMH YHCTIAMU
5 ApudmeTrnueckue IeiCTBUS C 1
panMoOHATBHBIMH YHCTIAMU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHMe, ynops10uMBaHue 1
paIrMoOHATBHBIX YHCEIT
g CpaBHeHue, ynops/10u1MBaHue ]
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynops10uMBaHue ]
paIMOHATBHBIX YHCE
10 Crenensb ¢ HATYpPAIBHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK

IIOKa3aTcjIeM

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




12

13

CreneHb ¢ HaTypaIbHBIM
II0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

bubmuorexa [JOK
https://m.edsoo.ru/7f4218be

14

15

16

CreneHnsb ¢ HaTypaIbHBIM
IIOKa3aTeneM

Pemenue ocHOBHBIX 3aJ1a4 Ha I[pO6I/I,

MPOLEHTHI U3 PEATBbHON MPAKTUKU

Pemenue ocHOBHBIX 3aJ1a4 HA I[pO6I/I,

MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

17

18

19

Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,

MPOLEHTHI U3 PEATBHON MPAKTUKU

Pelienre oCHOBHBIX 3a7a4 Ha I[pO6I/I,

IPOLCHTHI U3 peaHbHOﬁ IIPpaKTUKH

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHUA
Ha MHOXUTCIIN HATYPAJIbHBIX YUCCII

20

21

22

[Ipu3Haku AeTUMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YHCEl

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH

23

24

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

Peanbuble 3aBucumoctu. Ilpsmas u
oOparHast MPOMOPIUOHATEHOCTH

25

Koumponvnasa paooma Nel no meme

"Payuonanvhule uucna'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
79 [Tepemennsbie. JlonycTrmbie 3HAYCHUS
MIePEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPXXEHUI, paCKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
32 BBIPAXEHUI, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MIpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTOTICHR! https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmmorexa [TOK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPALEHHOTO bubnuoreka [IOK
YMHOXECHHUS https://m.edsoo.ru/7f424c12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 Pa3znosxeHre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOXHUTEIHN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOrO4WIEHOB Ha
MHOXUTEIN
57 Koumponvnasa paooma Ne2 no meme

"Anzebpauueckue eviparxcenusn’’




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus YpPaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeitHoe ypaBHEHHE C OJJTHOM
. . bubnuorexa [JOK
55 MIEPEMEHHOM, pellIeHNnEe TUHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ momoliipro bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN bubmuoreka [IOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUM

C ABYMs IICPCMCHHBIMU




CucreMa IByX JTMHEHWHBIX YPaBHEHHI

65 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMs IIEPEMEHHBIMH
67 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 Konmponvnaa paboma Ne3 no meme bubnuoreka [IOK
"JIuneiinoie ypagnenun'" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 YucoBble TPOMEKYTKH
76 Paccrosinue Mf:}fcay )IBE/MSI TOYKaMH
KOOPJIUHATHON IPSIMOM
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnnoreka [JOK
Ha IIJI0CKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpIUHAT bubnmoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dbopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
. . bubmuorexa [JOK
87 CroiicTa pyHKuuit https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
88 Cgoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
uHeiias Qyniuns https://m.edsoo.ru/7f427282
bu6mmorexa [IOK
e
20 mHeiinas yniima https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
byHKIIIT https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumu y =[x|
05 Konmponvnasa paooma Ned no meme bubnuoreka [IOK

"Koopounamul u cpaguxu.

https://m.edsoo.ru/7f41£50a




@Dyukyuu'' / Becepoccuiickas
npoBepoyHasi pabora

HTorosasi KOHTpoOJIBLHAsA padoTa /

N bubmmoreka [JOK
96 Bcepoccuiickasi npoBepoyHasi 1
https://m.edsoo.ru/7f429c6c
padora
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB Kypca 7 Kiiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bubmuorexa [JOK
98 METOJIOB Kypca 7 Kitacca, 00001eHne 1
. https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
bubmuorexa [JOK
99 METO/IOB Kypca 7 Kjacca, 00001IeHne 1
. https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bu6mmoreka [IOK
101 METOJIOB Kypca 7 Kiacca, 00001eHne 1
. https://m.edsoo.ru/7f42a27a
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
bu6mmorexa [IOK
102 METOJIOB Kypca 7 Kjacca, 00001meHnne 1
. https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnusie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YnCIa 1 bubmmorexa LOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsTHaHbIC TPUOTHKCHUS |
HPPAIMOHATIEHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 YpaBHeHue BUaa X* = a 1
10 CoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAXKECHMI, COAEPIKALUX 1 bubmmorexa LIOK
P > CORCPATL https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [Tpeobpa3oBaHue YHCTOBBIX 1 bubnmoreka [JOK




BBIPKCHHH, COIEPIKALTUX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

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

14 BBIPAYKEHMI, COJIepIKAIUX bubmmorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPAKECHUH, COAEPIKALLUX bubnuorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CreneHs ¢ LIeTbIM [T0Ka3aTEIEM bubmmorexa LOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (OT 37I€MEHTApHBIX YaCTHUI] J10 bubnnoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTENIBHOCTD MTPOLIECCOB B
OKpPY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MoKa3arejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C IIEJIBIM bubnnorexka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
” CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
nokasaTrejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBanpaTHblii TpEXUIIeH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
Konmponvnaa paooma Nel no
7 memam ""Keaopammuwie kopnu. bubmmoreka [JOK
Cmenenu. Keaopammuutii https://m.edsoo.ru/7f42ec80
mpexunen'"
28 Anrebpaunyeckas 1po0b bubmorera [JOK
https://m.edsoo.ru/7f430382
JonycTuMeble 3HaUeHUS
29 MePEMEHHBIX, BXO/ISIINUX B
anrebpanvecKue BoIPaKEeHUs
JonycTuMeble 3HaUeHUS
30 MepEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bubmoreka [JOK
anreOpandeckoi 1poou https://m.edsoo.ru/7f4308e6
32 Coxkpatenue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430a8a
33 Coxkpatenue apobeit bubmorexa HOK
https://m.edsoo.ru/7f430f44
34 Coxkpaienue apooei bubmorexa HOK
https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JICJICHHE alTreOpandecKux Apooeit https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnnoreka [JOK

U JIeTIieHUE anreOpandecKux apooei

https://m.edsoo.ru/7f4315c0




37 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJIeHHe anre0pandeckux JIpooei https://m.edsoo.ru/7f4318c2
18 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
U JICJICHHE alreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BhIPAKEHHMIA,
39 cop e >II<)a uX anred Enqecxne bubmorexa [IOK
AeprRattt p https://m.edsoo.ru/7f43259¢
npodu
[IpeoOpa3oBaHue BeIPAKEHUIA,
40 cop e )Ea ux anred I:lI/I‘IeCKI/IC bubmorexa HOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeoOpazoBaHue BBIpAKEHUH,
41 COJIEpIKAIlMX alIreOpandecKue bubmorexa [JOK
Fepratl p https://m.edsoo.ru/7f432736
npobu
42 Konmponvnaa paboma Ne2 no bubnnoreka [JOK
meme ""Anzeopauueckan opoos" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BAIPATHOC YPABHCHHC https://m.edsoo.ru/7f42eela
44 Hemnonnoe KBagpaTHOE ypaBHEHHUE bubmorera [JOK
AP P https://m.edsoo.ru/7f42eela
45 HemnonHoe KkBagpaTHOE ypaBHEHHUE bubmotexa [IOK
AP yp https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagPaTHOIO bubnnorexka [JOK
YpaBHEHHS https://m.edsoo.ru/7f42£158
47 ®opMyia KOpHEW KBaPATHOTO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 ®dopmysa KOpHEN KBaJpaTHOTO bubnuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubnmoreka [JOK




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

bu6mmoreka [IOK
30 Teopena Buera https:/m.edsoo.ru/7430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pemienue ypaBHeHMil, CBOAAIMUXCA K bubnnoreka [HOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpobHO- bubnnorexa [HOK
panoHAIbHBIE YPAaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue npobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToBBIX 3a/1a4 C bu6mmoreka [IOK
IIOMOIIBIO KBaJpPaTHbIX YPAaBHEHUN https://m.edsoo.ru/7f42f75¢
56 Pemrenne TEKCTOBBIX 3a7a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPABHEHUI https://m.edsoo.ru/7f42f8f6
57 Konmponvnaa paboma Ne3 no bubnuoreka [IOK
meme ""Keaopammnwie ypasnenun" https://m.edsoo.ru/7f4301f2
JInHeliHOe ypaBHEHUE C 1BYMs
53 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PEIICHUS] YPAaBHEHUM B
LENBIX YUCITaX
JInHeliHOe ypaBHEHUE C 1BYMs
59 MIePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PEIICHHUS] YPABHEHU B
LEJIBIX YUCIIax
JIuHeitHOE ypaBHEHUE C IBYMSI
60 MIEPEMEHHBIMH, €T0 rpauK,

IIPUMEPBI PELICHUS YPAaBHEHUN B




61

OEJIbIX YUCIax

Pemenue cucrem 1ByX JUHEHHBIX
YpPaBHEHUH € JBYMS IEPEMEHHBIMU

62

63

64

Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH € ABYMs [IEPEMEHHBIMU
Pemienue cucrem AByX JIMHEHHBIX
YPaBHEHUN C IByMS IIEPEMEHHBIMU
[Ipumepsl penieHus cucremM
HEJIMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumepsl penieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMHU

66

67

68

69

I'paduueckas MHTEpIIpEeTALUS
YPaBHEHUS C JBYMS IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMHU

I'paduueckas MHTEpIIpeTALUS
YPaBHEHUS C ABYMs IIEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMHU

Pemenue TeKCTOBBIX 337124 C
IIOMOIIBIO CUCTEM YPAaBHEHUU
Pemrenue TeKCTOBBIX 3a7a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUU

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

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

70

Permrenune TeKCTOBBIX 3a7a4 C
MOMOUIBIO CUCTEM YpaBHEHUU

71

YucnoBbie HCPAaBCHCTBA U UX




CBOICTBa

HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON
74 JIuneliHble HEpaBEHCTBA C OJJHOMI bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnuorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeitnbIe HepaBeHCTBA ¢ OJJHOM
IIEPEMEHHOM U UX pELICHUE
77 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexka [JOK
OJIHOM MEPEMEHHON U UX PEIIECHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TMHEHHBIX HEPABEHCTB C bubnuoteka [JOK
OJIHOM MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o006paxkeHune perieHus TMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMO
N3obpakeHue pemeHus THHEHHOTO
81 HEpPAaBEHCTBA M UX CUCTEM Ha bubmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
Konumponvnas paboma Ne4 no
82 memam ""Hepasencmea. Cucmemuol
ypaenenuii”’
bubmuoreka [JOK
83 Tloustue KU
Pyn https://m.edsoo.ru/7f433c12
84 OO6macth onpeesieHusi © MHOXECTBO bu6mmoreka [IOK




3HAYCHHUH (PYHKITUN

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

85 CriocoOb1 3aanust pyHKIHIA
86 I'paduk Gyakmmm
27 CgoiicTBa GyHKIIUH, UX
oTOOpakeHHEe Ha rpaduke
28 UreHue u mocTpoeHue rpadukoB
byHKIUH
29 [Tpumeps! rpadukoB GyHKITHIH,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
OYHKIMH, OMICHIBAIONITUE MPSMYIO U
90 O6y};TH MpOTIO I/IOHaJILHI;e o bubmorexa LHOK
PaTHYIo TpOHopH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepbona
bu6mmoreka [JOK
92 r 0
urepooia https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
93 r =x?
padHK dymKIi y =X https://m.edsoo.ru/7f434572
Oynkmun y =x2, y =x3, y =YX,y =
94 |x|'yj I:q)HJeCKoey emeHzIe ’ bubmmorexa [TOK
> TPAQIecios b . https://m.edsoo.ru/7f434d38
YpaBHCHHI U CUCTEM YpaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJ0B KypcoB 7 1 8 KJIacCOB,
95 0606H6HHZZH3HHﬁ/ bubmorexa [TOK
B . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepo4yHast
padora
Hrorosasi koHTpobLHas1 padora /
N P P bubnmoreka [JOK
96 Bcepoccuiickasi npoBepoyHasi

padora

https://m.edsoo.ru/7f434eb4




[ToBTOpEHNE OCHOBHBIX MOHSATUN U

97 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
98 METOIOB KypCOB 7 U 8 Ki1accoB 1 Bubmiorexa LIOK
A P . ’ https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
99 METOIOB KypCOB 7 U & Ki1accoB 1 Bubmiorexa ITOK
#10B KYP . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
100 METOI0B KYPCOB 7 U 8 KJIaCCOB 1 Bubmiorexa ITOK
g P . ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSITHI U
101 METOIO0B KYPCOB 7 M 8 KJIAaCCOB 1 bubmaorexa [JOK
A P . ’ https://m.edsoo.ru/7f436b88
000011IeHE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHITHI U
102 METOIOB KYpCOB 7 U & Ki1accoB 1 Bubmzorexa LIOK
A P . ’ https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3yYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Pamnmmonansnable uncna,
VMppalrOHaJIbHbIC YUCIIA, KOHEUHbBIC U
OCCKOHEYHBIC ECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIBLHBIC YHCIa KaK
OCCKOHEUYHBIE NECATUYHBIEC TPOOH

B3anMHO 0HO3HAYHOE COOTBETCTBUE
MEXIy MHOXXECTBOM JCHCTBUTEIBHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHuE NENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe NeHCTBUSA C
JEHCTBUTEIIBHBIMU YUCIIAMU
[TpubnmxEHHoe 3HaYeHNE BETUUHHBI,
TOYHOCTb MPUOIMKEHUS

OkpyriieHne yucen

Oxpyrienue yncen

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

[Ipukuaka u olieHKa pe3yabTaToOB
BEIYHCIICHUN

10

JInnelinoe ypaBHeHue. Pemenue

Bu6muorex [JOK




YpaBHEHUH, CBOJAIIUXCS K TUHEHHBIM

JInneiinoe ypaBHeHue. Pemenne

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

11 . .
YPaBHEHHUH, CBOIAIIUXCA K JIMHEHHBIM
KBagparnoe ypaBHenue. Pemenue
12 aBIfeHI/Iﬁ C}],SpOI[HH_II/IXCSI K bubnmnorexa [IOK
P ’ https://m.edso0.ru/7f43¢542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemenue
13 aBHEHUH, CBOJAIIMNXCS K bubmmorexa LHOK
yp ’ U https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBagpaTHble ypaBHEHU Bubmorexa ITOK
p yp https://m.edsoo.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUS bubmmorexa LIOK
P yp https://m.edsoo.ru/7f43¢3d0
IIpumepsl perieHns: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
13 Pemienune npoOGHO-paIiOHATBHBIX bubnnoreka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHBIX bubmuoreka [IOK
YpaBHEHUHU https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJIOM
)1 Penrenue TeKCTOBEIX 3amau
anredpandeckuM METO0M
22 Penrenuie TeKCTOBEIX 3amau




23

aJ'II‘G6paI/I‘IeCKI/IM METOAOM

Konmponvnaa paboma Nel no meme
"Vpasenenus c oonoii nepemennon"”’

24

25

26

VYpaBHEeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk
VYpaBHEHHE ¢ IBYMs IEPEMEHHBIMU U
ero rpaduk
Cucrema ByX JIMHEHHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pEeLICHUE

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

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

27

28

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelICHUE

Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelIcHUE

29

Cucrema 1ByX JTJMHEHHBIX YpaBHEHUI
C ABYMsI IIEPEMEHHBIMU U €€ pelIcHUE

30

31

32

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOM CTENEHU

Pewrenue cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU

Pewienne cucreM 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOH CTENEHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

33

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOH CTEIIEHU

34

['paduaeckas maTEepIpeTaIIys




CUCTEMbI YpaBHEHHH C IByMs
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 Konumponvnaa paboma Ne2 no meme
"Cucmemuwl ypaenenui"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIuneiiHble HEpAaBEHCTBA C OQHOU bubnuoreka [IOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f43af08
41 JIuHeliHbIC HEPABEHCTBA C OJTHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHEWHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
44 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U X PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
46 KBanpaTHble HEpaBEeHCTBA U UX bubnuoreka [IOK
peuienue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bubnnorexa [HOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HCPpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
['paduueckas uHTEpIIpETALIUSL
51 ngg)BeHCTB u CHCT:MI:{GP:BeHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpeTALUSI
52 HEPaBEHCTB U CHUCTEM HEPABEHCTB C
JBYMs IIEpEMEHHBIMU
53 Konumponsnan paboma Ne3 no meme
"Hepasencmea'
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bub6nuoreka [IOK
CBOICTBA https://m.edso0o.ru/7f4396¢6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOPAMHATHI BEPIIMHbI bubmuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoIIbI

https://m.edsoo.ru/7f43a31e




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
2 [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 Konmponvnaa paboma Ned no meme bubnuoreka [IOK
"@ynuxyuu" https://m.edsoo.ru/7f43ab84
70 ITonsiTue yncnoBoi bubmuorexa [JOK
MIOCJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIe0BaTEIbHOCTH
71 peKyppeHTHOI popmyIoif u bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuoreka [IOK
[Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIIbl N-TO YICHA bubnuoreka [IOK




75

apupMeTUUECKON U TEOMETPUUECKON
MIPOrpeCCHii, CYMMBI TIEPBBIX N WICHOB

@DopMyIbl N-TO YJIeHa

apupMETUUECKON U TEOMETPUUECKON
MIPOrPECCUil, CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/7f43f58a

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

DopMyIIbl N-TO YICHA
apuQMETHIECKON 1 TEOMETPHISCKON
IIPOrpeccuii, CyYMMbI IIEPBBIX N WICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

81

@opMyIbl N-TO YWICHA
apuPMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N WICHOB

@opMyIbl N-TO YIeHa
apuMeTUIECKON U TEOMETPUUECKON
MPOTPECCHI, CyMMBI IEPBBIX N YJICHOB

H300paxeHne 4IeHoB
apu(METHUECKOW U TEOMETPUIECKOMN
NpOTpeccuii TOUKaMu Ha
KOOPAWHATHOM IIOCKOCTH

H300paxeHne 4ieHoB
apu(METHUECKON U TEOMETPUICCKOMH
NpOrpeccuii TOUKaMu Ha
KOOPJMHATHOMH MJIOCKOCTH

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
pocT

bubmuorexa [JOK
https://m.edsoo.ru/7f43f72e

bubmuorexa [JOK
https://m.edsoo.ru/7f43f8a0

82

CI10XHBIE TPOLICHTHI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

C1oKHbIE POLIEHTHI

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4401a6




84

85

86

Koumponvnasa paooma Ne5 no meme

"Yucnoewte nocneoosamenvnocmu’’

[ToBTOpEHME, 0000IICHUE U
cHcTeMaTH3amus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUSA C
IEMCTBUTEIHHBIMH YUCIAMU,
YUCJIOBas mpsimast

IToBTOpEHME, 0000IICHUE 1
cucTeMaru3arus 3HaHui. [IpoueHTsl,
OTHOIICHHUS, TIPOIIOPIIUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404£8

87

[ToBTOpeHue, 0600IICHNE U
CcHUCTeMaTU3alus 3HaHU.
Oxkpyrienue, npuOIMKeHne, OlleHKa

88

[ToBTOpenue, o6obIIeHNE U
cucTeMaru3anusa 3Hannui. Pemenne
TEKCTOBBIX 33J1a4 apUPMETHICCKUM
crocooom

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

89

[ToBTOpenue, o6odIIeHNE 1
cucTeMaru3anusa 3Hannui. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CIocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

91

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J]1a4 apHU(PMETHICCKIM
Crocooom

[ToBTOpeHue, 0600IIeHNE U
cHUCTeMaTU3alus 3HaHH.
[IpeoOpazoBanue anredOpanyecKux
BBIPAXEHH, JOMYCTUMbIE 3HAUECHUS

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

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




IToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

92 [IpeobpazoBanue anredpanvdeckux https://m.edsoo.ru/7f444364
BBIPAXCHH, TOMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

03 CHCTEMAaTH3alMsl 3HAaHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f4446f2
BBIPAXCHHH, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

o4 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

05 cucremaTusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1

96 cucremaTusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOWCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cucremaTusauus 3HaHuil. OyHKuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

08 cucremaTusanus 3Hanuil. OyHkuuu: bubmuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f4452¢e6
byHKIII

99 [ToBTOpEeHmE, 0000IICHUE 1 bu6mmoreka [IOK




CHCTeMaTH3aIlus 3HAHUH.
I'paduueckoe penienre ypaBHeHUH 1
UX CUCTEM

[ToBTOpEHME, 0000IICHUE U

100 CUCTeMaTH3alMs 3HAaHUH. |
I'padpuaeckoe pernieHue ypaBHEHUN 1

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

UX CUCTEM

101 Hmozosas konmponvhasn paboma 1
O0o001IeHEe U CHCTeMAaTH3 AN

102 . 1
3HAHHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Hucna 1 BIYMCICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
' apupmMeTHUecKue JeCcTBUS C pallMOHATIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHWsT  YUCIOBBIX  BBIPAXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIpQXEHUH, coJlepKallluX OObIKHOBEHHBIE U JIECTUYHBIE IpOOH
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
13 (npeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSITUYHYI), B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIpOOB)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWIM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  nEWCTBUSA €O
CTETEHSIMM C HAaTypaJIbHBIMU I10Ka3aTesIMU
L7 [IpuMeHATh NpU3HAKU JAECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOIIIEHUEM BEJIMYHH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pEIIeHUs 3agad ¢
y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
51 Hcnonp3oBarh anreOpamveckyr0 TEPMUHOJOTHIO W CHMBOJHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa
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23

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeImonHATE TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOYJICH, NPUMEHATh (OpMyJabl KBaapaTra CyMMBI M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKU OOILIEr0 MHOMHTES, TPYINITUPOBKU CIaraeMbIX,

MpUMeHEeHUsT (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I${ MHOT'OWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU I10Ka3aTENIIMU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
IIpaBUjla MEepexoia OT UCXOJHOIO0 YPaBHEHHs K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, ABAAETCS JIU YACIO KOPHEM YPABHEHUS

[IpumensaTs rpaduueckue METOAbl NPHU  PEIIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuMepsl ap YUCe, ABISIOMUXCS PEIIEHUEM JTHHEHHOT0
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK TMHEHHOTO YpaBHEHHUS C
IBYMsI NEPEMEHHBIMH; IOJIb3YACh T'paUKOM, MPUBOJIUTH MPUMEPHI

pelIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucrtemel ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIEC TPaPUIECKH

CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUN 110 yCIOBHIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUN C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHBIN pe3ynbTar

Koopaunats! u rpapuku. OyHkunu

N3o0pakaTh Ha KOOPAWHATHON NPSIMOM TOYKHU, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEpPBAJbl, 3allHCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OTtMeyaTh B KOOpI[PIHﬂTHOﬁ INIOCKOCTH TOYKH TIIO0 3aJaHHBIM

4.2
KOOpJAMHATaM
43 Crpourts rpaduku nuHeHbIX QyHKIMNA. CTpouTh Tpaduk QYHKIUU Y
' = x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumarps rpaduueckuii crmoco0 TpPEICTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W HWHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJabrara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble  MPEJICTABIEHUS O  MHOXECTBE
. JNENCTBUTENBHBIX YHCEIN JJI CPAaBHEHUS, OKPYTJICHUS] U BBIUUCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIHMHATHOMN
psAIMOM
[IpumenaTp moHATHE  apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHble KOPHHU, HCIONB3yd TMPU HEOOXOAUMOCTHU
' KaJIBKYJIATOP, BBITOTHATH TPEOOPa30BaHUs BBIPAKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIB3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKAa3aTelieM, BBINOIHATh
2.1 npeoOpa3oBaHus BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IEIBIM
MoKa3aTeaemM
55 BBIIONMHATE ~ TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIIUOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIfI TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUH ISl PEIIEHUs PAa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemlate sMHENMHBIC, KBagpaTHbIE YpPAaBHEHHS U PAalMOHAIBHbBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh npOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
IpeCTaBIeHUN (yCTaHAaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa

YPaBHEHUH peLlIeHUs], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe)

[lepexomuth OT clIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4Hu HOJ'Iy‘lCHHBIﬁ pe3yjibTart

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Uil CPABHEHUS, OLIEHKH,
pelaTh JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ HCHONB30BaTh (YHKIMOHAJIBHBIE TIOHSATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENeisaTh CBOWCTBA (HYHKIIMH

o e€ rpaduky

4.2

9 KIIACC

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:

y=;,

y =x% y = X, y = [X|, onMChIBaTh CBOMCTBA YMCIIOBOM (HYyHKIUU 10 €&
rpaduxy

Kon
NpoBepsieMoOro

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOT'0 00111eTr0 00pa30BaHUs




pe3yjabTarta

1

1.1

1.2

1.3

1.4

Yucaa v BEIUMCIICHUS

CpaBHI/IBaTB U YHOOpAOOYMBATH pPallMOHAJIBHBIC W HWPppalrOHAJIbBHBIC
qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
couc€Tasd YCTHBIC MU IHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYMCJIICHUS C
HppalOHAJIIbHBIMU YK CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH ITOKa3aTCIAMU H KOpHCﬁ,
BBIYMCJIATH 3HAYCHU A YHCJIIOBBIX Bpra)KeHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BhIIIOJHATD NPUKUIKY PE3YyJIbTaTa

BbI‘IPICJ'ICHHfI, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJISIIIMECS K HUM, IPOCTEHIINE TpOOHO-pAlHOHATIbHBIC YPAaBHEHUS

22

Pemate cucreMsl 1ByX JIMHEHWHBIX YPAaBHEHUH C IBYMs IIE€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIOocoOOM C TOMOIIBIO
COCTABJICHUS] YpPAaBHEHUS WJIM CHCTEMBI JBYX YPaBHEHHH C JBYMs

NEPpECMECHHBIMU

24

2.5

2.6

[IpoBomuThs mpocCTEWIINE WCCIECIOBAaHUS YpPAaBHEHUH U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TIpaduyecKux
MIPEICTaBICHUN (HallpuMep, yCTaHABIMBATh, UMEET JIN YPABHEHUE UIIU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemrate JIMHEHbIE HCPAaBCHCTBA, KBaApPAaTHLIC HCPAaBCHCTBA,
I/I306pa)KaTL pCHICHUC HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3allMChIBATh

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIME KBAJPAaTHOE HEPAaBEHCTBO, M300paXkaTh pELICHUE
CUCTCMblI HCPABCHCTB Ha YUCJIOBOH pr[MOfI, 3aIMUCbIBaTh PCUICHUEC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA NP PELICHUH Pa3IMYHBIX 33724




OyHKIUU

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

Pacno3naBatb byHKIIUN HW3YYEHHBIX BUOB. [Toka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HAa KOOPAMHATHOHN TUIOCKOCTH IpaduKoB
¢dbyukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT
3HA4YCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA
[Toka3piBaTh CXEMATHYECKH PACIONIOKECHHE Ha  KOOPIMHATHON
IJIOCKOCTH TpadukoB GyHKUMA Buaa y = VX, y = |X| U omuchIBaTh
cBoicTBa (DYHKITUI

Ctpouts u wu300pakarb CcXeMaTH4YeCKH TpaduKu KBaIpPaTUYHBIX
(GyHKIUH, OMMCHIBATH CBOMCTBA KBAaJApPAaTHMYHBIX (DYHKIUNA IO HX
rpaduxam

Pacnio3naBate kBagpaTuyHylo (GYHKIUIO 1O (QopMmyse, MPUBOIUTH
MPUMEPbl  KBAJIPATUYHBIX (QYHKIMH W3 PEalbHOW JKU3HH, (DHU3UKH,
TeOMETPHH

ApudmeTnueckas U TeOMETpUYECKasi IPOrPeccuu

Pacnio3naBate apuMeTHIecKyr0 U T€OMETPUUYECKYIO TPOTPECCHH MIPH
pa3HbIX crocobax 3agaHus

BEBITIONTHATE BBIYUCICHUS C KCIOJNB30BAaHHEM (GOPMYJT n-TO UICHA
apuMeTHYecKol U TeOMeTPUUECKO MPOTrpeccHii, CyMMBI MEPBHIX N
YJIEHOB

N306paxaTh uieHbl MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPJAMHATHOMN
MJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIEC 3aaadyud U3 pCaHBHOﬁ KHU3HHU (C HUCIIOJIB30BaAHHEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npobeit k apyroii. [loHsTHE panuMOHATBLHOTO YHUCHA, 3alKCh, CPAaBHEHHUE,
YHOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us
' pearbHOM MPaKTUKU HA YacTH, Ha Ipoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, NpeoOdpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHThI, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOU B BUAE HPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 337a4 U3 PEAJIbHOU MTPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEIMMOCTH, pa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHcle TpsMas M oOpaTHasd
' MIPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKECHUS C NIEpEeMEHHON. JlomycTuMmble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIP@KEHHH, TOXIECTBEHHO  PAaBHBIC
' BBIPAXKEHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITIOKA3aTEIEM
5 s OpnHownenbl U MHOroujeHbl. CreneHb MHOrowieHa. CliokeHue, BBIYUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
o6 ®opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBAAPAaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTO4JICHOB HA MHOKHTEH
3 VYpaBHeHUs




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YPaBHEHHs, PELLICHUE JINHENHBIX YPABHCHUM
33 CocraBieHne ypaBHEHUN IO YCJIOBHIO 3a/ayd. Pelenne TEKCTOBBIX 3a1ad C
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHCTEM ypaBHEHUH cHOCOOOM IMOJCTaHOBKU. IIpuMepbl perieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPIMHATHON
' IPSAMOM
43 [IpssMmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
44 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynaMu. UTeHHe rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa GyHKIMN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 ['paduueckoe pemieHue JMHEHHBIX YypaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna u BBIYUCTIECHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC
qucna
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatuslii TpéxuiieH, pa3ioKeHUe KBaJpaTHOTO TPEXUICHA Ha MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pewienue ypaBHeHul, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [Ipocreiime qpoOHO-pallMOHAILHBIE YPaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHHH C ABYMS MIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH € JABYMs IepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOI TepeMeHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OHON NEPEMEHHOM
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il [lonatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXKECTBO 3HAYCHHH
' ¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA
4.2 I'paduk pynkuuu. Yrenue cBOCTB GyHKIUU 1O €€ rpapuKy
43 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkKaroMUX pealbHble IPOLECCH
a4 OYHKIMM, OINHUCHIBAIOIIME TPSAMYI0O M OOpaTHy0 MpPONOPLUOHATILHBIE
' 3aBHCUMOCTH, UX IrpaduKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Hucna u BBIYUCIEHUS
1 PanmonanbHple 4Mcna, HWppalMOHATbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbBIE
' JIeCATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBbHBIE YKCIIa KaK OECKOHEUHbIe
1o JeCSITUUHbIE ApoOU. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHUCET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE 1EHCTBUTENBHBIX
qucell
1.3 ApudmeTndeckue IeHCTBUS C IEHCTBUTEIILHBIMU YHCIAMH
W3mepenusi, npuOIMKeHUs, OIICHKU. Pa3sMepsl 00BEKTOB OKPY)KAIOIIET0 MHPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHusa. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K KBAaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpaBHEHHM TpPETbed W
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM AByX JTUHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
59 Pemenne cucreM NByX ypaBHEHHI, OJHO W3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIECHU
2.10 ['paduueckas MHTEPIIpETAIMs CUCTEMbI YPaBHEHHH € ABYMsI IEpeMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MTMHENHBIX HEPABEHCTB € OJIHOW ITEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagparHbpie HepaBeHCTBA
216 I'paduueckass uHTEpHpeTalds HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

MNEPpCMCHHBIMU




3 OyHKIU

31 KBagpatnunas ¢yHkuus, e€ rpaduk u cBoiictBa. Ilapaboma, KoopIuHATHI
' BEPILIMHBI TapaldoIbl, 0Ch CAHMMETPUHN TapadoIIbl

3.2 I'paduxu Gynxmii y=kx, y=kx+b 1 Ux CBOHCTBa

33 I'paduxu QyHKIMi y=k/X, y = x° 1 UX CBOWCTBA

34 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YuciioBble OCIE0BATEIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTEIbHOCTEH. 3aaHue
' MOCIIC0BATEIHFHOCTH PEKYPPEHTHOM (hopMyIioi U GopMyIIoi n-To YieHa

42 Apudmernueckass mporpeccus. Dopmynsl n-ro  wieHa apu(pMETHUECKOH
' IPOTrPECCUH, CyMMBI NIEPBBIX 71 YIEHOB

43 ['eomerpuueckass mnporpeccus. PopMmysabl n-ro  4YjeHa T'€OMETPUYECKOM
' IIPOIPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TEOMETPUYECKOH Mporpeccuid
' TOYKaMH Ha KOOPJAWHATHOM MJI0CKOCTU. JIMHEHHBINH U 3KCIIOHEHIIMAIBHBINA POCT

4.5 Cno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AEpeBO, MUK, MPUMEHITh UX MPH PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MmpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JETUMOCTH, LEJI0Ee YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsITUYHasl IpoOb, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
MPSIMOW, OKpYIJIATh YHCIA; yYMEHHE JeJaTh MHPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHIATUSAMM: CTEIEHb C LENBIM I[OKAa3aTEIEM,
apuMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENneHU
OOJIbIlIe €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIP@KECHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C HCHOJIb30BaHHEM (OPMYT pa3HOCTH KBAApPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHUS C OAHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYIIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUTH rpaduky QYyHKINH, UCIOIB30BATh TPAGUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a1a4 U3 JAPYTHX
y4eOHBIX TPEJIMETOB W pEAbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE€ HA IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPaBJICHUS JIUYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHUIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMas,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pABHOOEAPEHHBIH
U PaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYTOJIBHBII TPEYrONbHUK,

MearaHa, OMCCEeKTpUCa U BBICOTA TPEYTOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuiesiorpaMMm, pomM0O, TpPSMOYTOJbHUK, KBajapaT, Tpamemus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M MPAMOW; YMEHUE DPACIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yrojl
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KalOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesla; YMEHHE NPUMEHSATh HPU3HAKU
paBeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOIICHUS IS

BBIYHMCJICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs  CHCTEMA
KOOpJIMHAT, KOOPJAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI MJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3a/lad, B TOM YHCIE M3 JPYIHX Y4eOHBIX

MPEIMETOB U PeATbHOMN )KU3HU

YMeHHne OomepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M KPYTOBBIC
IMarpaMMbl,  TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIplllce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HHTEPIPETUPOBATH M  MPeoOpa3oBHIBATH




15

16

nH(pOpMalLIMIO, TPEACTABICHHYI0 B Ta0lMIIAX M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBarh MOHATHSAMH: CIy4yailHBI ONBIT (CIydailHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH;, yMEHHE pellaTh
3a/la4yl METOJIOM OPraHHU30BAHHOTO Mepedopa W C HUCHOIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHPE U B KHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
IIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




HEPEYEHbD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbIX

HA OI'2 10O MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u niensle uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCell

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPHOINIECKHE TPOOH

13 Panmonaneupie uncia. ApudMeTuyeckue omnepanuu ¢ paldoOHAIbHBIMU
' quciIaMu

14 JeiictButenpupie yncna. ApupMETHYECKHE OIlepaluu ¢ JeHCTBUTEIbHBIMU
' YUCIAMHU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYTJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BBIUUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mnokaszateneM. CTENEeHb C PALMOHAIBHBIM IOKA3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anreb6panueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HevictBuss ¢
' apupMeTUUECKUMHU KOPHIMU HATypaIbHON CTETICHU
3 YpaBHEHUS 1 HEpABEHCTBA

- Llenpie u apoOHO-panMOHANBbHBIE YpaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. YPaBHEHUNU

1s Llensie u ApoOHO-panoOHaIbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemienune TekCTOBBIX 3a7a4

4 YucnoBble TOCIEA0BATEILHOCTH

4.1 ITocnenoBaTENBHOCTH, CIIOCOOBI 3a0aHMs II0CIIEN0BATEIHLHOCTEN

42 Apudmernueckass u reomerpuyeckas mnporpeccuud. dopmyna  CIOKHBIX

MPOLIEHTOB




DyHKIMHU

OyHkmsa, cnocodbl 3amanus ¢GyHkuu. ['papuk  GyHkmum. OO6nacth

OTIpeNieNIeHns] U MHOKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkmun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYyHKUMH. MakcuMyMbl U
MUHUMYMbl (yHKIMM. Hanbosbiiee M HauMeHbllee 3HaueHUE (QYHKLIMM Ha
IIPOMEXKYTKE

6 KoopanHaTsl Ha IpAMOi U TIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA

7.2 TpeyronbHUK

7.3 MHOroyronbHuKH

7.4 OKpy’>KHOCTb U KpyT

7.5 H3mepeHue reoMeTpu4ecKix BeIMYUH

7.6 BekTopsb! Ha IIOCKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTHKA
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