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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yJarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NIPUpPOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX ISl aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydeHue anreOpbl oOecleuMBaeT pa3BUTHE YMEHMsI HaOJIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUs. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTHYECKOTO MBIIIJICHUSI OOYJarolIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXXJeHusi, 0000IIeHHEe U KOHKPETU3aINIo, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JISATEIBHOCTH  OOYYarOMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjis OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOANYECKUE
auHuU: «Yucaa u BeIUUCICHUSN», « ANTeOpandyecKkue BhIPAKCHUSY, «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JPYTUMHU e€ro JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaruueckoro s3bika. ConaepxkaTenbHOW U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Comepxxanne nuHMA «YuWcna W BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHENIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHUYECCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOU
KU3HU. Pa3BuTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OONIEro 0Opa3oBaHUs
CBSA3aHO C pALMOHAIBHBIMU M UPPALUOHAIBHBIMM YHCIAMHU, (OPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO y 00YYAIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUHN. AJredpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMATUKHU Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJIEHUN peanpbHOro Mwupa. B 3amaunm oOyueHust anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJAJECHUE HABbIKAMHU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4JaroIIMMUCS 3HAHUN O (QYHKUMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJENu
JUTSl OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHue
MPEAICTABICHUM O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna ¥ BBIUUCIEHUA», «Adredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 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 Hezento).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAIOYUBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHCTBUS C
palrOHAJIBHBIMUA YMCIIaMH. Pelienue 3agad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anucey
IPOLIEHTOB B BUJE IpoOU U JpoOM B BHJIE MPOLIEHTOB. Tpy OCHOBHBIEC 337a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JECIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsiMasi ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEJCHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMbIX.

CBoiCTBa CTENEHH C HATypaJIbHBIM IOKA3aTEJIEM.

OpHowiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. Popmysia pa3HOCTH KBaaparoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHEHUH. CocCTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIocOOOM TMOACTaHOBKHU. IIpumepbl pelieHusi TEKCTOBBIX 3aad C IMOMOIIBIO
CUCTEM YPaBHEHMM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. Abciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelneHre JIUHEHHBIX ypPAaBHEHHH W CHUCTEM JHHEWHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HMppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIYUCIICHUAM. [[efiCTBUTEIIbHBIC YUCIIA.

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

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JCJIeHHE alreOpandecKux ApoOei.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C IByMs MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEWHBIX YPABHEHUU C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

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

OyHKIMNPYHKIUA

[Tonsitue @ynkauu. OOnacTh oOmpeAesNeHus W MHOMXKECTBO 3HAYCHH
¢ynkiun. CrnocoObl 3a1a0us QyHKIUHA.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINIHA, OTpaXKaAIOIINX PEabHbBIE MPOIIECCHI.



OyHKIMY, OMUCHIBAIOIIME TPSIMYID H OOpaTHYIO MPOIMOPIMOHAIBHEIC
3aBHCHMOCTH, HX rpadukn. OyHKIHN y = x2, y = x3, y = \x, y=|x|. T'padugeckoe
pellIEeHNE YPaBHEHUHN U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIE YHCIA, KOHEYHBbIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTEIBHBIX YKCEN, JEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MPSAMOI.

CpaBHEHHE JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEACTBUTEIBbHBIMU YUCIIAMH.

Pa3meppl OOBEKTOB OKPYXKAIOUIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u oneHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemienue npoOHO-pallMOHAIBHBIX YpaBHEHM. PerieHue TEeKCTOBBIX 3aaad
aNredpandeckuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEeMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTteM 1ByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHue JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpIHpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

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



Yucnosele  moCHeAOBaTEIbHOCTUYHCIOBBIE  MOCIEA0BATENbHOCTH M
Nporpeccuu

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmynbsl n-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnoxHbIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKIaHUHA U PEATU3ALUU €TI0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MAaTeMaTHYECKOW HAIMPABIEHHOCTH, OCO3HAHMEM Ba)XKHOCTH MAaTEMAaTHU4ECKOIO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHOM MNpodeccHOHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTalMel B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMAaTHYECKOW KYJIbTYypOW Kak CpeICTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NESATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o K€ IIPpaBa APYyroro 4eaoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEW Cpenbl, OCO3HAHHEM
J100aIBbHOTO XapakTepa K0JIOTHYECKUX MPoOIeM U MyTel UX PELICHHUS;

8) aganTanusi K M3MEHAOIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

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

HEOOXOJUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIe pEelIeHUs] U AeHCTBUA, (HOPMYIMPOBATh M OLIEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeficTBUA:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOIICHWH MEXIY TMOHITHIMH, (OPMYIHUPOBATH
OTIpEJICTICHUs] ~ MOHSATUW, YCTAHABIMBATh  CYIIECTBECHHBIM  MPHU3HAK
KJaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEpJIUTEIbHbIE W OTpUIATEIbHBIC, CIUHUYHBIC, YacTHhIE W O0OIIue,
YCIIOBHBIC;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHMS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUHH;

JeJaTh BBIBOAbI C KCIOJIb30BAHHEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIMIO, TPUBOJIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 perieHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue JeHCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

OPOBOAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY HECJIOMXHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiI;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOIONECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh HWH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHU 3a1a4H;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpaTh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMamu, HWHOM TrpaduKol U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TI0 KPUTEPHUSIM, MPEITI0KECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHSA:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LEJIIMH OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAICIEHHBIE HA TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHWs  3aJa4yd,  JKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIICHUU YYEOHBIX MAaTEMaTHYECKUX
3ajady;

NPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpynmoBbIX (opmax pabotsl (0OcyxneHus, OOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOIO YacTb
paboThl 1 KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yd (MU €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATbh U KOPPEKTUPOBATH
BapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabTara peueHrusl MaTEMaTUUECKON 3a/1auu;

NpEeABUIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [IEITCIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATH MPUYUHBI JOCTIKCHUS WIM HEJOCTIKCHUS 1€,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHUE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4eHUS YUCIOBBIX BBIPAKECHHUM, MPUMEHSITh pazHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAXKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

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

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh Yucaa.

BEIOMHATE PUKUAKY U OLIEHKY pe3yJbTaTa BEIUMCICHHA, OIICHKY 3HAUCHHN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBHUS CO CTENEHSMU C HaTypalbHBIMU
MOKa3aTeISIMH.

[IpumeHsTh  TpHU3HAKKW  JETUMOCTH,  pa3liO)KEHWE Ha  MHOXXUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHBIE 33/au, CBSI3aHHBIE C OTHOIIEHHEM
BEJMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl peUIeHHs 3aa4 ¢ y4€TOM OTrpaHMuYEHUM, CBSA3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AsredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBarh ainredpanyecKkyrd TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHWss OYyKBEHHBIX BBIPQXCHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

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

OCylIecTBIIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU CJaraeMsiXx,
IpUMEHEHHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh nmpeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aa4
U3 MaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEaIbHOW MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU  JIs
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEPaABeHCTBA

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

[TpumensTh rpaduyeckre METOJIbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YACh TpauKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHMUSL.

Pemate cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI ¢ IByMsl IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATe M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

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

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMH W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPeACTaBICHHUS W aHalu3a WHOOpMaIuHy,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyueHuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJlbHbIE IPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMON.

[TpumeHsaTh mOHATHE apU(METHUYECKOrOo KBaJAPATHOTO KOPHs, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIONB3Yys MPH HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEP)KALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



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

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TMOHSATHE CTENEeHU C 1EeJbIM I[OKa3aTelieM, BbIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI JICUCTBUI HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsMHu.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs peUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS 1 HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpPaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCAEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM T'paPUUECKUX MPEeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPAaBHCHUMN PEIICHMS, €CJIU UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIUPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHWS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M TIOJTYYE€HHBINA Pe3ysIbTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellaTh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornmMaTe W WCMONB30BaTh (PYHKITMOHABHBIC TIOHATHS W S3BIK (TCPMUHBI,
CUMBOJIMYECKUE O00O03HAYEHMsI), ONPEACNATh 3HauYeHHE (YHKIUU TIO0 3HAYEHUIO
apryMeHTa, ONpeeiATh CBOMCTBA (PyHKITNH 10 e€ rpaduky.

Crpoutsb rpaduku 3JeMeHTapHbIX QYHKIUN BUJIA:

y = k/ix, y = x2, y = x3,y = x|, y = VX, onuchIBaTh CBOWCTBA UHCIOBOIT
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIICTYIOIIHE
MPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIEHBIC M HPPAIMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHISCKUE JEUCTBHS C PAlMOHAIBHBIMUA  YHCIIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBHINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKUAKY pPE3yJbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHCHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCSA JTMHEUHBIM.

PemaTte TeKCTOBBIE 3aayd aidreOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKkux mpecTaBlieHuil (yCTaHaBIUBaTh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHbIE HEPABEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, H300paKaTh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSMOM, 3aMMCHIBATH PEUICHHE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHNUH PA3JIUYHBIX 3a4a4.

DOyHKUMHA

Pacrio3naBath (yHKIMHM HW3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJiokKeHNe 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
3HaYEHUN KO3(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXeMaTUYECKU IpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHM 1O UX TpaduKaM.

Pacnio3naBaTh kBagpaTHuHyio QYHKIHUIO 10 (HopMylie, MPUBOIUTE TPUMEPHI
KBaJPaTUYHBIX (DYHKLIMHA U3 peaibHOM )XKU3HU, GU3HKU, TEOMETPHUU.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYI0 MPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCIACHHS C HUCHOJB30BaHUEM (OpPMYNT N-ro 4jieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N YJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
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

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluucieHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciennsi. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 2
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
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
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Nen/m - Tema ypoxa Konrpoabnsie IIpakruyeckue tupponLle
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 [ToHsATHE panMOHAIBHOTO YKCIa 1
) Apudmerrdeckue I1HCTBUS C |
palMOHATILHBIMU YU CIIAMU
3 Apudmerrdeckue I1HCTBUS C 1
palOHaIbHBIMU YHACIAMU
4 Apudmerndeckue 1eicTBHS ¢ |
palMOHAIbHBIMU YU CIIAMU
5 Apudmerndeckue 1eHCTBUS € |
palMOHATIBLHBIMU YK CIIAMU
6 Apudmerndeckue 1eHCTBUS € |
paloOHaIbHBIMU YHACIAMU
7 CpaBHeHue, ynopsigounBaHue |
palMOHATIBHBIX YUCE
g CpaBHeHue, ynopsaounBaHue |
palMOHATIbHBIX YHCE
9 CpaBHeHue, ynopsa0unBaHue |
paloOHaIbHBIX YUCEI
10 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1 bubnrorexa LOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJbHBIM [T0KA3aTEIEM 1 bubnworexa LOK

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




bub6nmoreka [IOK

12 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM hitps://m.cdsoo.ru/7f42154¢
13 CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM
15 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEabHOU MPAKTUKHU
16 Penienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOLIEHTHI U3 PeabHOU MPAKTUKU
17 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKHU
18 Pemenne ocHOBHBIX 3a/1a4 Ha pooOH,
MPOLICHTHI U3 pealbHOU MPAKTUKU
19 [Ipu3Haku nenumocTu, pa3aoKeHUus Ha
MHOKHUTEIN HATYPAIbHBIX YHCEIT
20 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEIN HATYPAIbHBIX YHCEIT
71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTMOPIHUOHATHHOCTH
2 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHast MpONOPIMOHATHBHOCTH
” Peanbnpie 3aBucumoct. [Ipsmast u
obOpaTHas MPOTOPIMOHATHPHOCTH
4 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi MPOTMOPIHOHATBHOCTH
25 KonTponbhas pabota no teme
"Pammonanbible uncia"
26 bykxBeHHBIE BBIpaXKEHUS bubnmnoreka [JOK




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

27 Dopmyiibl
28 DopmyIbl
29 [Tepemennsnie. JlomycTMBbIC 3HAYCHUS
MIEPEMEHHBIX
[IpeoOpa3zoBanre OYKBEHHBIX BHIPAKCHHM, BuGmiorexa LIOK
30 PACKPLITHE CKOOOK H NPHBE/ICHHE https://m.edsoo.ru/7f41fafa
MOJI0OHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH, BuGmorexa IOK
1 PACKPITIE CKOOOK H pHBEACHHE https://m.edsoo.ru/7f41£d70
MOJIOOHBIX CIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBHIPAKECHUH,
32 pacKkpbITHE CKOOOK U IIPUBEJICHUE
MOTOOHBIX CIIaraeMbIX
[Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUH,
33 pacKpbITHE CKOOOK M TIPUBE/ICHHE
IMOAOOHBIX ClIaraeMBbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnorexa [JOK
[oxKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPATbHBIM bubmuorexa [IOK
[oxKasarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENIEHU C HATYPATbHBIM bubnmnorexa [JOK
[oKa3aTrejieM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
37 MuoroteHe! https://m.edsogru/7f42276e
bubnmnoreka [JOK
38 Mporoserr hnps://m.edsoll.ru/7f422930
39 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuotexa [JOK




MHOI'O4YJICHOB

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHC

https://m.edsoo.ru/7f422af2
bubnunorexa LIOK

40 MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nmoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422fca
42 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4241d2
47 DopMyIBl COKPAIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxeHrne MHOTOUJIEHOB HA MHOKUTENH bubmmorera [OK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOrOUJI€EHOB HA MHOKUTENN bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHre MHOrOUJIEHOB HA MHOKUTENN bubmorexa [OK
https://m.edsoo.ru/7f4239de
51 Pa3znoxeHre MHOrOUJIEHOB HA MHOKUTENHN
57 KonTponbhas pabota no teme
"Anrebpanyeckue BoIpaxeHus"
53 YpaBHeHue, mpaBuiia mpeoopazoBaHus

ypaBHEHMsI, PABHOCUIILHOCTh YPaBHEHHIA




JIuHeitHoe ypaBHEHUE C OJTHOM ITIEPEMEHHOM,

>4 peleHue JIMHEMHBIX YPaBHEHUI
55 JIuneliHoe ypaBHEHHE ¢ OAHOW NTEPEMEHHOM, bubnmoreka [JOK
pelIeHne JIUHEHHBIX YpaBHEHUN https://m.edsoo.ru/7t420482
56 JInHeHOEe ypaBHEHUE C OJJTHOM ITIEPEMEHHOM,
peleHue JIMHEMHBIX YPaBHEHUI
. bu6nmoreka [IOK
57 Pemenue 3a1a4 ¢ momolp0 ypaBHEHUI
https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4u ¢ mOMOIIBbIO YPaBHEHHI bubmorexa OK
https://m.edsoo.ru/7f420806
59 Pemienue 3agayu ¢ mOMOIIBbIO YPaBHEHHI bubmorexa OK
https://m.edsoo.ru/7f4209a0
60 Pewienue 3aga4 ¢ nOMOIIBIO YPaBHEHHIT buGnuorexa [IOK
https://m.edsoo.ru/7f420e6e
61 JInHeitHoe ypaBHEHUE C IBYMS bubmuoreka [JOK
HNEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
& Jlunelinoe ypaBHEHHE C IBYMs bubnmnorexa [JOK
MePEMEHHBIMH U €T0 Tpadukx https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEIHBIX YPABHEHHUH € bubmuoreka [IOK
JIByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH ¢
JBYMsI IEPEMEHHBIMU
65 Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C
JBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHeHUM bubmorexa [IOK

https://m.edsoo.ru/7f4284de




bub6nmoreka [IOK

68 Pemenue cucrem ypaBHEHUI
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemienue cucrem ypaBHEHHM
7 KonTtponbHas padora no teme "Jlunelinsie Bu6muotexa [JOK
ypaBHeHUs" https://m.edsoo.ru/7t421044
73 KoopaunaTa Touku Ha nmpsimoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 UucnoBble IPOMEKYTKH bubmorexa [IOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble IPOMEKYTKH
76 Paccrosinue Mve>1<z[y JBYMsI TOUKaMHU
KOOPJIMHATHOM MpsiMOi
77 Paccrosiaue Mexy IByMst TOUKaMu
KOOPJMHATHOMU IIPSAMOM
78 [IpsimoyrosbHas cucreMa KOopArHAT Ha bubmuoreka [IOK
[UIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyrosibHas CUCTEMa KOOPAUHAT Ha bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
bu6munorexa [IOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu https://m.edsogru/7f4168a8
bubmuoreka [IOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu https://m.edsogru/7f4led80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 Yrenue rpaMKoOB pealbHbIX 3aBUCUMOCTEH Bubmmorexa [IOK

https://m.edsoo.ru/7f41ea24




84 Urenue rpadKoB peaibHbIX 3aBUCHUMOCTEH
bubnunoreka LIOK
85 I1
OHATHE (pYHKLLITH https:/m.edsoo.ru/7f41ef06
86 I'paduk dyskmm
bubnunoreka LIOK
87 Csoi i
poffcTsa pyHiil https://m.edsoo.ru/7f41£078
bubnunorexa LIOK
88 i i
Crofictea dyniunii https://m.edsoo.ru/7f41f1fe
bubnunoreka LIOK
8 Jluneii
? HHCIas QYKL https://m.edsoo.ru/7f427282
bubnuoreka [{OK
0 Jluneii
? HHCIas QYKL https://m.edsoo.ru/7f427412
bubnuoreka [{OK
1 IT HHOIA
? OCTPOCHNE rpadHKa JMHCHHOM dynKIIH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON QyHKIIMH
93 I'padux pynkumm y =[x|
94 I'padux Gynkum y =[x|
KonTponbHas pabora no teme
95 "Koopnunats! u rpapuku. @ynkuun" / bbmmorexa [TOK
P P Y https://m.edsoo.ru/7f41£50a
Bcepoccuiickas npoBepouHas paboTa
96 Wrorosas koHTposibHas padoTa / bubnmnoreka [HOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U METOJIOB
Kypca 7 kiacca, 000011eHre 3HaHUI
03 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bu6muoreka [JOK
Kypca 7 kiacca, 00001IeHe 3HaHUHA https://m.edsoo0.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubmuoteka [OK

Kypca 7 kiacca, 000011eHre 3HaHUIA

https://m.edsoo.ru/7f42a0e0




HOBTOpCHI/Ie OCHOBHBIX ITOHATHH B METOJ0B

100 . 1
Kypca 7 Kiacca, 0000IIeHIe 3HAHHMA
101 IToBTOpEHNE OCHOBHBIX MOHATUA U METO0OB 1 bubnmoreka [JOK
Kypca 7 kiacca, 000011eHIe 3HaHUI https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB | bubnuoreka [JOK
Kypca 7 Kiacca, 0000IIeHIe 3HAHHIA https://m.edsoo.ru/7f42a900
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne n/m Tema ypoka Konrpoabnbsie IIpakruyeckue tupposhie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTrie 06 ppaLlMOHATIEHOM YHUCIIE 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42eaaa
3 Jecstruunbie MpUOIMKEHUS |
MPPALMOHATIBHBIX YUCE
4 JecsiTuunble MpUOIMKEHNS |
UPPALMOHATIbHBIX YHCEN
5 JlelicTBUTENIbHBIE YUCIIA 1
6 CpaBHeHHE TEUCTBUTEIBHBIX YHCEI 1
7 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaPAaTHBIX | bubmmnoreka HOK
KOpHEHN https://m.edsoo.ru/7f42d862
1 CgoiicTBa apr(pMETHIECKUX KBAAPATHBIX 1 bubnmnoreka [JOK
KOpHEeM https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHne YUCIOBBIX BBIPAKEHHIH, | bubmuorexa [IOK
COZlepKaIllNX KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, | bubmuoreka [JOK
CoZeprKallMX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHme YNCTOBBIX BRIPAKCHU, 1 bubnuotexa [JOK




COACPpKAIMX KBaAPaTHbIC KOPHU

[IpeoOpazoBanue YUCIOBBIX BHIPAKECHUH,

https://m.edsoo.ru/7f42e0be
bubnunorexa LIOK

15
COJIepKaIlUX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ IeIbIM II0Ka3aTeIeM buGnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorero mupa (ot
17 DJIEMEHTA] Hli)}(])i(IaCTI/I 0 KOI;ME/IIICCKI/IX Bubmiorexa HOK
p A hitps://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKpPYXKaroIieM MUpe
18 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM buGnuorexa [IOK
. https:/m.edsoo.ru/7f435648
. bubnnorexa [IOK
19 CBoiicTBa CTENEHH C LIEIBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHHU C IENIBLIM ITOKa3aTeIEM bubnuorexa [IOK
H https:/m.edsoo.ru/7f435648
21 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubnuorexa [IOK
1 https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnuorexa [IOK
1 https://m.edsoo.ru/7f435ed6
23 KBanparssliii TpéxuneH
24 KBanpaTnslii TpéxuneH
)5 Paznoxxenue kBagpaTHOro TpEXUieHa Ha bubmuorexa [IOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
26 Pa3znosxeHne KBagpaTHOro TpEXUieHa Ha bu6muoreka [JOK
MHOXXUTEIHU https://m.edsoo.ru/7f42fd38
7 KonTponbhas pabota no remam bu6muoreka [IOK

"KBanparssle kopHu. CreneHu.

https://m.edsoo.ru/7f42ec80




KBagpaTHbiii TpexuiieH"

bubnmoreka [JOK
28 AreOpantieckas Apode https://m.edsofru/7f430382
29 JomnycTtumble 3Ha4eHUsI IEPEMEHHBIX,
BXOJIAINX B alredpandyeckue BhIpaskeHus
30 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISAIINX B aIreOpandecKue BhIPaKEeHUs
31 OcHOBHOE CBOMCTBO ayiredpandeckon bubnnoreka [JOK
Ipoou https://m.edsoo.ru/7f4308¢6
. bubnuoreka [IOK
32 Coxpamenne apodei https://m.edsof)_.lru/7f430a8a
. bubnnoreka [JOK
33 Coxpauienne apodeii https://m.edsof)_.lru/7f430f44
. bubnnorexa [JOK
34 Coxpauienne apodeii https://m.edSO(])_.[ru/7f430f44
35 CrnoxeHue, BRBIYUTAHUE, YMHOKEHUE U bu6nunorexa LIOK
JIeJICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f43128¢c
36 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubmmoteka IIOK
JeneHue anredbpanyeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CrnoxeHue, BRIYUTAHUE, YMHOKEHUE U bubmuorexa [IOK
JIeJICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f4318c2
18 CnoxeHue, BBIYUTAHUE, YMHOKEHUE U bubnmnoreka [JOK
JIeJICHUE alreOpandecKkux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BeIpaKEHUIA, bu6muoreka [JOK
CoJIeprKalInX anredpandeckue Ipoodu https://m.edsoo.ru/7f43259¢
40 [TpeoOpa3zoBaHue BbIpaKeHHH, bu6muoreka [JOK
coJiepXKaniux anredpandeckue 1poou https://m.edsoo.ru/7f432736
41 [IpeobpazoBanue BBIpaXKEHUIH, bubmuoteka [IOK




coJiepXKanux ajaredpandeckue 1poou

https://m.edsoo.ru/7f432736

4 KonTtponpHas pabora o teme Bu6muotexa [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bubmmoreka [JOK
43 Kpazpatioe ypasrerie https://m.edsofru/7f42ee1a
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®opmya KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f42£3t6
48 ®opmysa KOpHEH KBaIpaTHOTO YpaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Bitera https://m.edsogru/7f42fef0
bubmuorexa [IOK
50 Teopewa Brera https://m.edsofru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIIUXCS K bu6mmoteka IIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
57 Pemienne ypaBHeHuUM, CBOASAIIMXCS K bubnunotexa LIOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme ApoOHO-palnOHATbHbIE bu6muoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-palliOHAIbHBIE bu6muoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f432bbe
55 Pentenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubnuoreka [{OK




56

KBaJIpaTHBIX YpaBHEHUI

Pemienne TeKCTOBBIX 3aJ1a4 C IIOMOIIBIO
KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75¢c

bubnunorexa LIOK
https://m.edsoo.ru/7f42f8f6

57

58

59

KontponbHas pabora o Teme
"KBaznpaTHbsle ypaBHEeHuUs"

JIuneitHoe ypaBHEHUE C IByMsI
MEPEMEHHBIMH, €ro rpaduK, MIPUMEpPHI
pelieHus: ypaBHEHUH B 1EJIBIX YHCIIaX

JluneliHOE ypaBHEHUE C ABYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX

bu6nmoreka [IOK
https://m.edsoo.ru/7f4301{2

60

JInHeitHoe ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €ro TpaduK, MIPAUMEPHI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX

61

62

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucreM 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI TE€pEeMEHHBIMHU

63

Pemenue cucrem 1ByX JTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

64

65

[Ipumepsl pemeHnst CUCTEM HETMHEHHBIX
YpaBHEHUH € IBYMS IEPEMEHHBIMU

[Ipumepsl perieHns CucTeM HETMHENHBIX
YPaBHEHM ¢ IByMsI TIE€pEeMEHHBIMHU

66

['padmyeckas uHTEpIpeTALUsl YPAaBHEHUS C
JBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpETALUsl YPABHEHUS C

but6mmoreka [IOK




JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUN C ABYMS IIEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJa4d C IIOMOIIbBIO

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

08 CHCTEM ypaBHEHUM
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUHI
70 Pemenne TeKCTOBBIX 33714 € TOMOILBIO
CUCTEM ypaBHEHUH
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 071HOM TTEpeMEHHOM
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42¢840
76 JIvHeiiHbIe HEpaBEHCTBA C OAHOMN
NIEPEMEHHOI U UX pElICHNE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnorexa [JOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C OAHOU
NIEPEMEHHOM U X pelIeHne
N3o00pakenne pereHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM bubmmorexa [IOK
. https://m.edsoo.ru/7f42c9¢e4
npsiMOi
31 N3obpakenue peneHust TMHEHHOTO bubmuoteka [JOK

HCPAaBCHCTBA U UX CUCTCM Ha YK CIOBOM

https://m.edsoo.ru/7f42c9¢e4




pAMOM

KonTtponbHas pabora mo Temam

82 .
"HepasenctBa. CucteMbl ypaBHEHHIT"
Bu6muotexa [JOK
83 Homsne gyt https://m.edsofru/7f433c12
24 OO6uacTh ornpeeneHus] 1 MHOXKECTBO bubmmoreka [JOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
%7 CaoticTBa (yHKIINMH, UX OTOOpakeHHE Ha
rpaguke
88 UreHue u noctpoeHue rpagukoB GHyHKIHI
29 [Tpumeps! rpadukoB GpyHKIHH,
OTPAXKAOIIUX PeaTbHbIC TIPOIECCHI
OYHKIINH, OMUCHIBAIOIIUE TPAMYIO U
90 06}1;aT?{yI(; nponopuﬂcflanLHIlIe ’ bubmmorexa LIOK
3aBUCHMOCTH, X rpadhHK https://m.edsoo.ru/7f434bbc
91 ['nnep6ona
bubmmnoreka HOK
72 Fmepbora https://m.edsogru/7f4343e2
93 Tpadpuic gymctuit y = x* ngsj?/ljr?:ee;;gr(zlsf%%n
Oyukiun y =x2, y = x3, y = VX, y = [x];
94 rp}elll({pnlflecée pe,LzeHHe, }}llpaBHeH}II/Iﬁ |I/I | bubnmorexa LOK
. https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUU
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
95 METO/IOB KypcoB 7 u 8 K1accoB, 00001IeHNE bubnmorexa LOK

3HaHuii / Beepoccuiickas nmpoepouHas

https://m.edsoo.ru/7f4371aa




pabora

96 Wrorosast koHTpOIBbHAS paboTa / | bu6mumoteka [JOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7t434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U

97 METOJIOB KypcoB 7 U 8 Ki1accoB, 00001eHue 1
3HAHUH
IToBTOpEHHE OCHOBHBIX MOHATUN U

98 METOJIOB KypPCcOB 7 ¥ 8 Ki1accoB, 00001eHNE 1 Bubmuorexa IIOK

II\, yp ’ = https://m.edsoo.ru/7f43736¢
3HAHUN
[ToBTOpEHME OCHOBHBIX MIOHATHHA U
99 METOH0B KypcoB 7 1 8 Ki1accoB, 0000111eHNE 1 Bubmuorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f437510
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
100 METOL0B KypcoB 7 1 8 KiiaccoB, 000011eHNe 1 Bubmuorexa LIOK
NIOB k5P » OO0 hitps://m.edsoo.ru/7f4376b4
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
101 METOI0B KypcoB 7 1 8 Ki1accoB, 00001eHNe 1 Bubmorexa LIOK
HOB KYP » OPOPI hitps://m.edsoo.ru/7f436b88
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
102 METOI0B KypcoB 7 1 8 Ki1accoB, 00001eHNe 1 Bubmuorexa LIOK
210 P ’ m https://m.edsoo.ru/7f437858
3HAHUN
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102




9 KUIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

PanvonaneHbIe yncia, MppallOHAIbHBIC
qrcia, KOHEYHbIE 1 OECKOHEUHBIC
JecATUYHbIE Jpoou

MHOXECTBO JICHCTBUTEIBHBIX YHCEIL,
JICHCTBUTEIIBHBIC YHCIIa KAK O€CKOHEUHBIC
JECSITHYHBIC POOH

B3aumMHO 01HO3HAYHOE COOTBETCTBHE
MEXJ1y MHOXXECTBOM JEHCTBUTEIbHBIX
YUCEJ U MHOXKECTBOM TOYEK KOOPAMHATHOMN
psAMOI

CpaBHEeHHE IEHCTBUTENBHBIX YHCET,
apupMeTHyecKe JeHCcTBUS C
JNENCTBUTEIILHBIMU YU CIIAMHU

HpI/I6HI/I)KéHHOC 3HaA4YCHHEC BCIIMYHHBI,
TOYHOCTbH HpI/I6J'II/I)KCHI/I$I

Oxpyrnenune yucen

OxpyrieHne uncen

10

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u oLieHKa pe3yJIbTaTOB
BBIYUCIIEHUI

JIuneliHoe ypaBHeHue. PelieHne ypaBHeHUH,

bu6mmorex [IOK




CBOOAIIUXCA K JIMH CHHBIM

JInneliHoe ypaBHeHue. Pelienne ypaBHeHuUH,

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

1 CBOSIINXCS K JIMHEHHBIM
12 KBagparHoe ypaBHenue. Pemenue bubnuoreka [IOK
YPAaBHEHUH, CBOIALINXCS K KBaJPATHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHenue. Penienue bubnunoreka [HOK
YpPaBHEHUM, CBOJSAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHbie ypaBHEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHUH TPEThEH U
16 4eTBEPTOM CTETNEHEN Pa3JIoKEHUEM Ha
MHOXUTEIN
[IpuMepsl perieHus: ypaBHEHUN TPEThEeU U
17 YETBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHO>KHTEIN
13 Pemenue npoOHO-paliioHaNbHbBIX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paiioHANbHBIX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemienue TekcTOBBIX 33au anreOpandeckum
METOJIOM
21 Pemennie TeKCTOBBIX 3a7jau anredpandeckum
METOJIOM
” Pemienue TekCcTOBBIX 33au anredpanyeckum
METOJIOM
23 KonrponbHas pabora o Teme "YpaBHEHUS C




24

OJIHOM mepeMeHHOMn"

YpaBHEHHE C ABYMS NIEPEMEHHBIMH H €T0
rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

26

27

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €TI0
rpadux

CucreMa IByX JMHEUHBIX YpaBHEHUH C
JBYMS IEPEMEHHBIMU U €€ peleHue
Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
JBYMSI IEPEMEHHBIMU U €€ pelIeHue

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

28

29

Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMU U €€ peleHue

Cucrema 1ByX JUHEHHBIX YPABHEHUM C
JBYMs IEPEMEHHBIMU U €€ pellIeHue

30

Pemenue cucrem AByX ypaBHEHU, OJHO U3
KOTOPBIX JINHENHOE, a IPyroe — BTOPOH
CTEIIEHU

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

31

Pemenue cucrem AByX ypaBHEHU, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

bu6nmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

33

34

Pemrenue cucreM qByX ypaBHEHUM, OTHO U3
KOTOPBIX JINHENHOE, a APyroe — BTOPOH
CTCIICHHU

Pemrenue cucreM nByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPO
CTENEHU

I'padmueckas mHTEpIIpeTaLIs CUCTEMBI
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU

35

Pemennie TekcTOBBIX 3a71au anredpandeckum




crrocoooM

Pemienue TeKCTOBBIX 33a4 anreOpandeckum

36
croco6om
37 KonrtponsHas padora o teme "Crucrembl
ypaBHEHHUH"
38 UucnoBbie HEPAaBEHCTBA M UX CBOMCTBA
39 q N bubmuorexa [JOK
MCJIOBBIE HEPABEHCTBA U UX CBOWMCTBA
P https://m.edsoo.ru/7f43ad5a
JInHeliHbIE HEPABEHCTBA C OTHOU bubnnorexa [HOK
40 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
41 .
IIEPEMEHHOUN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JluHeitnbIe HEepaBEeHCTBA C OJJHOM bubnnoreka [JOK
42 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHON U UX pELICHHE
44 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX pELICHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHON U UX pELICHHE
46 K bu6mmorexa [IOK
BaJI[paTHbIE HEPABEHCTBA U UX PEILICHHE
Ap p p https://m.edsoo.ru/7f43b098
47 K . bubnmoreka [JOK
BaJI[paTHbIE HEPABEHCTBA U UX PEIICHU
P P P https://m.edsoo.ru/7f43b2 e
48 K . bubnmoreka [JOK
BaJI[paTHbIE HEPABEHCTBA U UX PEILICHU
P P P https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
50 KBagpaTHble HEPaBEHCTBA U UX PEILLICHUE




I'padmueckas uHTEpIIpeTalls HEPABEHCTB U

bu6mmoreka [IOK

> CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 I'paduueckas MHTEpIIpeTALUsl HEPABEHCTB U
CHCTEM HEPAaBEHCTB C JIByMsI IE€PEMEHHBIMU
53 KonrponsHas pabora o Teme
"HepaBencrsa"
54 KBagparnunas pynkius, e€ rpaduk u bubnunoreka [HOK
CBOICTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas ¢pynkius, e€ rpaduk u bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBagparuunas ¢pynkuus, e€ rpaguk u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapa6oma, KOOpIMHATHI BEPIIUHBI bubnunoreka [JOK
1mapadoJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpIMHATHI BEPIIUHBI bubnnorexka [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOPAMHATHI BEPIIHBI bubnuoreka [IOK
mapaboJIbl, OCh CHMMETPHUU TTapadOoJIbI https://m.edsoo.ru/7f43alac
60 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
napabosIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a31e
61 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuotexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a526
& [TapaGosa, KOOPAUHATHI BEPIIHHBI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl
63 I'padpuxu pynkmmii: y =kx, y=kx + b,
y=k/X, y=x*, y=vX, y=IX|
64 I'paduku pynkuumii: y = kx, y=kx + b,

y=k/x, y=x3, y=VX, y=[X]




I'paduxu pynkmmit: y = kx, y=kx + b,

65
y=k/x, y=x*, y=vx, y=[X|
66 I'paduxu pynkmmit: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
67 I'paduxu pynxmmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
68 I'paduxu pynkmmit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[X|
bubmuorexa [JOK
6 K 6 "@ n
? OHTPOJIbHAA paboTa To TeME YHKIHH https://m.edsoo.ru/7f43ab84
. bubmuorexa [JOK
70 [TonsiTHE YnCI0BOM MOCIEA0OBATEILHOCTH
https://m.edsoo.ru/7f43e6¢c6
3ajaHue Mocie10BaTeIbHOCTH
71 eKyppeHTHOU (hopmyJioi U GOpMysIoi n-ro bubmorexa HOK
PEKYPP pMy PMY https://m.edsoo.ru/7f43ebda
YJIeHa
7 Apudmernueckas 1 reomeTpuuecKas bubnnoreka [JOK
IIpOrpeccun https://m.edsoo.ru/7f43ed7e
7 Apudmerrueckas U reoMeTpuyecKas bubnnorexa [JOK
Iporpeccuu https://m.edsoo.ru/7f43f3b4
@OopMyITBI N-TO YJieHa apUPMETHUECKON U
74 reof\)/lez WYECKOM TIpo I;C((JII)/Iﬁ CYMMBI bubmorexa HOK
p porp » OYM https://m.edsoo.ru/7f43f58a
MEePBBIX N YWICHOB
@opMyIIBI N-TO YJieHa apUPMETHUECKON U
75 reoII:\)/IeZ WYECKOU TTpOT I;c::II)/Iﬁ CYMMBI bubmorexa HOK
p porp el https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
®opMyJIbl N-To WieHa apuPpMeTHIecKoi 1
. . bubnmuotexa [JOK
76 r€OMETPUUYECKON MTPOTPECCUI, CYMMBI

TMEPBLIX N YWICHOB

https://m.edsoo.ru/7f43f0c6




dopMyIbl N-ro YjaeHa apuhMeTUIECKON U

77 eoMe €CKOH mporpeccuii, ¢ bubmorexa [TOK
rCOMETpUY i por W, CyMMBI
P POTpECCHiL, €Y https://m.edsoo.ru/7f43f72e
MEPBBIX N WICHOB
dopMyIbl N-ro YjaeHa apuhMeTUIECKON U
78 reOMETPUYECKON MPOrpecCrid, CyMMBbI bubmorexa LOK
P POTPECCHiL, €Y https://m.edsoo.ru/7f43f8a0
MEePBBIX N YICHOB
N300paxkeHne WICHOB apuPMETHIECKON U
79 F€OMETPUYECKON ITPOrpeccuil TOUKamMu Ha
KOOPJMHATHOMN TIJIOCKOCTH
N300paxkeHne WICHOB apu(PMETHUSCKON U
80 reOMEeTPUUYECKOI MpOorpeccuii ToukaMu Ha
KOOPJAMHATHOW INIOCKOCTH
81 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT
bubmuorexa [JOK
82 Cl10KHbI€ TTPOIEHTHI
https://m.edsoo.ru/7f43fe0e
33 Cio e IhoLe bubmuorexa [JOK
JI0’KHBIE TTPOLICHTHI
p https://m.edsoo.ru/7f4401a6
84 KonrtponbHas pabora no teme "Hucnossle bubnuoreka [IOK
Mocae10BaTeIbHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
35 3HaHUU. 3anuch, CpaBHEHUE, ACHCTBUSA C
JEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBASI
npsimast
[ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AITHIS
86 3HaHu#. [IpoLeHThI, OTHOIIEHHUS,
MPONOPLUHU
g7 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS

3HaHuil. OKpyriaeHue, npulInKeHHE,




OLIEHKA

[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS

. bubnmoreka [JOK
88 3gaHui. Penienne TeKCTOBEIX 3a1a4
https://m.edsoo.ru/7f443b12
apu(pMETHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE U CHUCTEMATH3AIUS
. bubnmoreka [JOK
89 3HaHuH. Penenne TeKCTOBBIX 3a4a4
https://m.edsoo.ru/7f443cd4
apu(METHYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
N bubmuorexa [JOK
90 3HaHUK. Penenne TeKCTOBRIX 3a1a4
https://m.edsoo.ru/7f443fea
apu(METHYECKIM CIIOCOOOM
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS
. bubmuorexa [JOK
91 3Hanuii. [IpeobpazoBanue anrebpandeckux
- https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMMYCTUMbBIC 3HAYCHHSI
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
. bubnuorexa [JOK
92 3Hanuil. [IpeobpazoBanue anredbpandeckux
- https://m.edsoo.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS
. bubnuotexa [JOK
93 3Hanui. [IpeoOpazoBanue anredpandeckux
N https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS
. bubmuorexa [JOK
94 3HaHuil. [IpeoOpazoBanue anredOpandecKkux
. https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS
. . bubnmoreka [JOK
95 3HaHU. OyHKIMKU: TOCTPOEHHUE, CBOWCTBA
. https://m.edsoo.ru/7f444c56
M3Y4YEHHBIX (pyHKUINN
[ToBTOpEeHmEe, 06001IEHNE U CHUCTEMATH3AIUS
. . bubnmuotexa [JOK
96 3HaHui. OyHKIMK: TOCTPOEHHUE, CBOMCTBA

M3YYEHHBIX (PYHKIIHI

https://m.edsoo.ru/7f444f44




[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

97 3HaHni. OyHKIUU: HOCTPOEHUE, CBOMCTBA 1 bubmnorexa [IOK
- YKL TOCTPOCHHE, hitps:/m.edsoo.ru/7f44516a
M3YYEHHBIX (PYHKITHIA
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
98 3HaHUH. ODYHKINH: IOCTPOCHIE, CBOMCTBA 1 Bubmorexa ITOK
- YHKIHH. TOCIPOCHHUE, hitps:/m.edsoo.ru/74452¢6
M3y4YEHHBIX QYHKITUH
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
99 3HaHui. ['paduyeckoe penieHue ypaBHEHHIMA 1 bubmorexa [JOK
P P P https://m.cdsoo.ru/7f445516
U UX CUCTEM
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS
100 3Hanuil. ['paduuaeckoe pemenne ypaBHEHUH 1
U UX CHCTEM
101 Wrorosas KoHTpoJIbHAsT paboTa 1
102 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Hucna 1 BIYUCICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
' apupmMeTHUecKue JeCcTBUS C pallMOHATIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXKEHHUH,  IPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpOOU
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 3HAQYEHWM YMCIIOBBIX BBIPDA)KECHWM. DBBINOIHATE  JIEWCTBUSA €O
CTETEHSIMM C HAaTypaJIbHBIMU I10Ka3aTesIMU
L7 [IpuMeHATh NpU3HAKU JAECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYUH,
1.8 MPOLIEHTAMHU, HHTEPIPETHUPOBATh pPE3YyNbTaThl pEIIeHUus 3agad C
y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMAaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
51 Hcnonp3oBarh anreOpamveckyr0 TEPMUHOJOTHIO W CHMBOJHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa




22

23

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH MpPH  3aJaHHBIX
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
MHOTOWIEH, NPUMEHATh (OpPMyNbl KBajapara CyMMBbl M KBajpara

Pa3HOCTH

2.5

OCYH.[CCTBJ'IS[TL Pa3I0KEHUE MHOTOYJICHOB HA MHOXHUTEIIN C ITIOMOIIBIO
BBIHECEHUS 3a CKOOKU O6HIGFO MHOXHUTCJIA, TPYINIIMPOBKU ClIaracMbiX,

MpUMeHEeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I${ MHOT'OWICHOB JJIA PCIICHUA PA3JIMYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU I10KA3aTEISIMHU
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 TPU  PEIIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

34

[TonGupath npuMepsl Hap YUCEN, ABJISAIOIUXCS PEIIEHUEM JTUHEHHOTO
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK TMHEHHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI

pelIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucrtemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIEC TPaPUIECKH

CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHUH 110 YCIOBHIO 3a/1a4, MHTEPIIPETUPOBATh B COOTBETCTBUU 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 IIO0 3aJaHHBIM

4.2
KOOpAMHATAM
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, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHre GyHKIUY 110 3HAYSHUIO €€ apryMeHTa
[lonumarps rpaduueckuii crmoco0 TpPEICTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W HWHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KJIACC
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 YHCIAa TOYKAMU HAa KOOPJIMHATHOMN
psAIMON
[IpumenaTp moHATHE  apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
' KaJIBKYJIATOP, BBITOTHATH TPEOOPa30BaHUs BBIPAKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEU
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




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUI IS PEIICHUs Pa3IHYHbIX

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

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh npoOCTEHIIME HCCIENIOBAaHUS YPAaBHEHUH U CHCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
IpeCTaBIeHUN (yCTaHAaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa

YPaBHEHUH pelLleHus], €CJIU UMEET, TO CKOJIbKO, U IIPOYEee)

[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,
pelaTth JUHEHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW M X CHCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMeHTa, ONpPENeNsTh CBOMCTBA (DYHKIIUU

o e€ rpaduky

4.2

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:
y=k/x

kix
, ¥y =Xy = X% y = [X|, onuchIBaTh CBOMCTBA YMCIOBONW (PyHKIMH 1O €€

rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH pallMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BreimonaaTe apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBPIH C pallMOHAJIbHBIMH YHCJIaMU,
COoUCTast YCTHbIC U INHUCbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCICHUA C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BbIIIOJHATD IPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YpPaBHEHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTeI\/'IH_II/Ie ):[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS] WIM CHCTEMbI JIBYX YpaBHEHHH C ABYMS

NEPpCMCHHBIMU

[IpoBoguTh mpoCTEMIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YHCIOBOM MPSIMOM, 3aITUCHIBAThH

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA MIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(uKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[lokaspiBaTh CXEMaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
IUTIOCKOCTH TpaduKoB (GyHKUIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMIH

33

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONWCHIBATH CBOWCTBA KBAJPAaTHYHBIX (QYHKIMHA MO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TI0 (Qopmyiie, TPUBOAUTH
IpUMEpbl KBaJpPaTHUUHBIX (DYHKIUI M3 peaJibHOW XU3HH, (U3MKH,

reOMETPUH

Apudmernueckas v reoMeTpUYeCcKasi IpOrpeccuu

4.1

Pacnio3znaBath apudMeTnyecKyro U reoMeTpUUYECKYI0 POTPECCHH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYyN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTh 4iieHbl MOCIEA0BATEIIbBHOCTA TOYKAMU Ha KOOPJAMHATHON

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OAHOM (OPMBI 3aMUCH
1.1 npobeit k apyroii. [loHsTHE panuOHATBLHOTO 4YHUCIHA, 3allMCh, CPaBHEHHUE,
yIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
- Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU uKciaamMu. Pemenue 3anau u3
' peasbHOM MPaKTUKU HA YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHThl, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOM B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 33/1a4 U3 PEeaJIbHOU IPAKTUKU
15 [Ipumenenne nTpHU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
51 [IepeMeHHBIE, UMCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpEeMEHHOU. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJY BeIMYMHAMU B BUIE (HOPMYIIBL.
' Brruucnenus no ¢popmynam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIE
' BBIPAXKECHUS
2.4 CBoOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHowiensl U1 MHOrouaeHsl. CreneHb MHOrowieHa. CliokeHue, BHIYUTAHUE,
' YMHOXEHHE MHOTOYWJIEHOB
o6 @opMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®opmyia pa3HOCTH KBaJpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOXKUTEIIN
3 YpaBHeHUs




VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YPaBHEHHs, PEILICHUE JIMHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUN IO YCJIOBUIO 3a1a4yM. PeleHue TEKCTOBBIX 3a1ad C
. MMOMOIIBIO YPABHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl INE€peMEHHbIMHU. Pemnienue
3.5 CHCTEM ypaBHEHUH cHOcOoOOM IMOJCTaHOBKU. IIpuMepbl pereHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIuu
4.1 Koopaunara Touku Ha mpsiMoi
42 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay ABYyMsl TOUKaMM KOOPAMHATHON
' IPSAMO
43 [IpsimoyronpHas cuctema koopAauHaT, ocu Ox u Oy. Abcuucca U opAauHaTa
' TOYKHM Ha KOOPJMHATHOH INIOCKOCTH
44 [Tpumeps! rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHHe rpaduKoB peaabHBIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuun. I'padux Gpynkun. CoiicTBa pyHKIMH
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
47 I'paduueckoe pemieHue JIMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
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 ¢ 1enplM IokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yuciaa




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatHblii TpEXuieH, pa3ioKeHUE KBAPaTHOIO TPEXWICHA HA MHOKUTEIU
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-paliOHANILHBIE YPaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHHH C ABYMS MIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl 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 pynkunu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
43 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkKaroMUX pealbHble IPOLECCH
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYI0 MPONOPLHMOHAIbHbBIE
' 3aBHCUMOCTH, UX IrpaduKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS
1 PanonanbHble ynciia, UppalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBHBIE YKCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE AEMCTBUTENBHBIX
quCell
1.3 ApudmeTndeckue NeHCTBHUS ¢ ISHCTBUTESILHBIME YUCIIAMU
Wsmepenusi, npubmmkenusi, olieHKUd. PazMepsl 00bEKTOB OKPY’KAIOIIET0 MHUPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Oxkpyriaenue yucen. [Ipukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHU, CBOASIINXCS K KBaIPATHBIM
04 buxBanpatHoe ypaBHeHMe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed W
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue npo6GHO-pallOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
59 Pemenne cucrem IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOU CTEIIEHU
2.10 I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 alreOpandecKuM CrIocoOoM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBaapatHbie HEpaBeHCTBA
216 I'padguueckass uHTEpHpeTalnds HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMs

MNEPpCMCHHBIMU




3 DyHKIUU

31 KBagpatnunas ¢ynkuus, e€ rpaduk u cBoifctBa. IlapaGoma, koopauHAaThI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku Gynkuuit y=kx, y=kx+b n ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX cBOCTBa

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YucioBble OCIEN0BATENIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUs YUCIOBBIX IOCIIENOBaTeNIbHOCTEH. 3ajaHue
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u GopMyJIoi n-To YieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMETHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. PopMynbl n-ro  4YjieHa T'eOMETPUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

14 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIIMAIBHBINA pOCT

4.5 CrnosxHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

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 YHCEJI, 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
OOJIbIlle €IWHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIP@XKECHHUI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHOJIb30BaHHEM (OPMYT pa3HOCTH KBAApPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-pALlMOHAIbHBIE YPAaBHEHUS C OAHOM NEpPeMEHHOW, CHCTEMBbI
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 PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB W pEAbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM 4YHCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMH U
ceMelHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3ajJayd,
UCCIIEIOBaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOIN0I00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, Mpsimas,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pABHOOEAPEHHBIH
U PaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYTOJIBHBII TPEYrONbHUK,

MearaHa, OMCCEeKTpUCa U BBICOTA TPEYTOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieniorpaMMm, pomM0O, MOpsIMOYTOJBHHMK, KBajapaT, Tparenus;
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 TNPSAMOW; YMEHUE DPACIIO3HABATh 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’KalOIIEeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, 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 OITMCAHUTIO

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 3aJad4, B TOM UHCIE€ M3 JPYTUX 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(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHSAMH: CIy4YallHBIA ONBIT (CIy4alHbBIN
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
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroOHATbHBIMU
' YUCIaMHU

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' qrCcIaMu

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C PAMOHAIBHBIM IMOKA3aTEJIEM.
. CgoiicTBa cTeneHN

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenple u npoOHO-paroHanbHBbIe ypaBHEHUs. CHCTEMBI W COBOKYITHOCTH
. ypaBHEHU I

1s Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
' HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METOANUYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

* Marematuka. Anre0Opa: 7-i kimacc: 0a30BbIi YPOBEHb: yUeOHUK; 15-¢ n3nanue,
nepepadorannoe MaxkapsiueB FO.H., Munatok H.I'., Hemkos K.W. u np.; nox penakiueit
TensikoBckoro C.A. AknronepHoe oomiecTBo «M3aarenbcetBo «IIpocBenieHuey

* MaremaTuka. Anredpa: 8-if kiacc: 0a30BbIi ypOBeHb: yueOHUK; 16-¢ u3ganue,
nepepadoranHoe MakapsrueB F0.H., Munatox H.I'., Hemmkos K.W. u np.; mox penakiueit
Tensaxosckoro C.A. AkunonepHoe o6mectBo «M3narenscto «IIpocBerieHue»

* Marematuka. Anre0Opa: 9-if kimacc: 0a30BbIN YPOBEHb: yUeOHUK; 15-¢ n3nanue,
nepepadorannoe MaxkapsiueB FO.H., Munatok H.I'., Hemkos K.W. u nip.; nox penakiueit
TensikoBckoro C.A. AknuronepHoe oomiectBo «M3aarenbctBo «lIpocBemenuey

Bsenute cBoOil BapuaHT

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJISL

Marematuka. Anredpa : 7—9-e kiacchl : 6a30BbIil YpOBEHb : METOAMUYECKOE TOCOOUE K
M34 npenmerHoii nuHUM yueOHUKOB 1o anredpe 0. H. Makapeiuesa, H. I'. Munaiok, K. 1.
HemkoBa u op./ —

Mockaa : [IpocBemenune, 2023. — 54 c.

3BaBuu JI.W. Anrebpa. Jlnnakruueckue MaTepuaibl. 7 Kiacc: y4e0. mocod. s
o01eoOpazoBaTeNbHBIX opranu3anuii.- M.: IIpocsemenne,2019

Koxos B.U. Anrebpa. lugaktudeckre MaTepransl. 8 Kiacc: yued. mocoo. st
001eobpaszoBaTenbHbIX opranu3anuii.- M.: [Ipocsemenne,2012

MakapsrueB FO.H. Anrebpa. Jlngaktuyeckue Matepuaisl. 9 kiacc: yueo. moco0. s
o0mieoOpa3oBaTesbHbIX opranusanuii.- M.: [IpocBemienne,2012

KpaiineBa JI.b. Anre6pa. 7 kinacc. ba3oBblif ypoBeHb. KOHTpOIbHBIE U CAMOCTOSATENBHBIE
paboTHI.

KpaiineBa JI.b. Anre6pa. 8 kimacc. ba3zoBsiil ypoBeHb. KOHTpOJIbHBIE U CAMOCTOSATEIBHBIE
paboTHI.

KpaiineBa JI.b. Anre6pa. 9 xinacc. ba3oBblif ypoBeHb. KOHTpOIbHBIE U CAMOCTOSATENBHBIE

paboTHI.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HUHTEPHET
https://www.yaklass.ru/p/algebra






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 203213900564843355954824568531 281433305066908466
Bnageney 3axaposa HaTansA HUKonaesHa

OeicTevTened C 14.10.2024 no 14.10.2025



http://www.tcpdf.org

		2025-09-03T16:59:55+0500




