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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM *)U3HU. PazButue y oOyuaronuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYarolIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOW  JICATEIBHOCTH OOYYaroIIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SBISETCS peann3alieil qesITeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuU: «Yucna ¥ BeIUKCICHUS», « ANTeOpanyecKkue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxgas w3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C
JIpYTUMHU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBCHHBIN
s36IK. B CBsI3M ¢ 3TUM B TmporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTU4YECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTthdeckoro si3bika. ComepkaTenbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBINA XapaKkTep.

Conmepxxanne nuHMA «YHWcIa ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW ISt
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMaMHU, a
TaK)Xe MIPHOOPETCHHUIO MPAKTHUYECKIUX HABBIKOB, HEOOXOAMUMBIX JIJISl IIOBCETHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M HUPPALUOHAIBHBIMU YHCIAMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEeMaTUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001ero o0pa3oBaHus y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mwupa. B 3amaunm oOyueHust ainreOpe BXOIAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUS, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJIE
u odmectBe. M3yueHne marepuana CHOCOOCTBYET Pa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMYy MiaHy B 7-9 Kjaccax wu3ydaercss Y4YeOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna ¥ BBIUUCIEHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DYHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 yvaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaTHe panMoOHANBHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHUCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pemienne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM [IOKa3aTeJeM: OINpeesieHue, NpeoOpa3oBaHUE
BBIPQXEHUI HAa OCHOBE OIpENIEIeHUs], 3aUCh 0oNbIIMX yucesn. [IpouenTsl, 3anuch
IIPOLICHTOB B BUJE JIpoOU U JpOOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33a/layu Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

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

AJsiredOpanvecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHouwiensl 1 MHOTOWIEHBl. CtenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIEHHOIO YMHOXEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb YpaBHEHHWsI, TMpaBWia MpeoOpa3oBaHUS YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3371a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHHE C ABYMS MEPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DyHKIUU



Koopaunara Touku Ha npssmou. UncioBsle IPOMEXKYTKHU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyroisibHast cucrema KoopAauHaT, ocu Oxu Oy. AGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (POPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTedd. I[lonstue ¢ynkumn. I['paduk
¢bynkun. CpoiictBa Qpynkumii. Jluneitnas gynkuus, e€ rpaduk. ['padux dyHkimm
y = [x|. I'paduueckoe pelneHne THHEHHBIX YpPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagpatHbeiii kopeHb U3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUsT UppalMOHANbHBIX yucen. CBoiicTBa apuMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BHIPAKEHUIN
Y BBIYUCIICHUAM. [{efiCTBUTEIIBHBIC YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM 1 €€ cBoricTsa. CTaHmapTHas 3alKCh YNCIA.

AuredpanvyecKue BbIPpAKEHUSA

KBampaTHbiii  TpE€XuieH, pas3ioKEHWE KBAJPATHOIO TpPEXWIEHA Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO airedOpanueckoil apoowu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JeJIeHHE alreOpandecKkux ApoOei.
ParnmonanpHble BEIpaKEHUS U UX peoOpa3zoBaHUeE.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEepnperanrs ypaBHEHUN C ByMs NEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs IIepeMEHHbIMU. lIpumepnl pemieHus cucrtem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Perenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OO6nacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHH
¢ynxiun. CrnocoObl 3a1a0usa QyHKIUHN.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB QyHKINIHA, OTpaKaAIOIMIUX peaTbHbIE MPOIECCHI.



@DyYHKIIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuH y = x2, y = x3, y = \x, y=|x|. T'padugeckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHplie uncna, UppallMOHANBHBIE YHMCIA, KOHEYHBbIE U OCCKOHEUHBIC
JeCATUYHBIE ApoOr. MHOXKECTBO AEMUCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JECUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHME [JIEWCTBHUTENIbHBIX 4HCEN, apU(PMETUUYECKHE JIEUCTBHUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

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

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW M 4ETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajiady
aNredpandeckKuM METOJIOM.

VYpaBHeHue ¢ AByMS NEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OAHOM TniepemMeHHOW. KBaaparHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPILKHBI Tapaboibl, OCb CAMMETPUHU MapadoJIbL.

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



YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

[IoHsiTHE YHCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEN0BATEIBHOCTH
peKkyppeHTHOl (popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyiibl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4IE€HOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA I1TPOI'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:

IIPOSIBJICHUEM MHTEpeca K TMPOLNUIOMY H  HACTOSAMIEMY POCCUHMCKOU
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 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTeMaTHYECKOW HAIMPABICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodecCHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOIiecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJCHUEM IPOCTEUINIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATENbHOCTH;



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

TOTOBHOCTBIO MPUMEHSATh MaTEMaTUYECKUE 3HAHHUS 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 OMIMOKY U TAaKOTO )K€ MpaBa JIPYroro YeIoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYEeCKUX 3HAHUM JJIs pelIeHMs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHUS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI MJIsi OKPY’KaIOIIEH Cpeabl, OCO3HAHUEM
JI00aIBHOTO XapaKTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

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 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
bopMyaMpoBaTh UAEH, HOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh J€QUUUTHI COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYI0  CHUTYyallMli0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pElIeHUs] U JCHCTBUA, (POPMYIHPOBATH U OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jilornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHHM MEXIy MOHSATUSIMHU, (HOPMYIHPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYLIECTBEHHBIM  IIPU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBaTH U  MOPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPIAUTENIbHBIC W OTpUIIATENIbHBbIC, €IWHUYHBIC, YAaCTHbIE U OOIIHE,
YCJIOBHBIE;



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

JeJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTUKH, IE€IYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpPAMBATh APTYMEHTAIMIO, 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 ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, MPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHUE;

OPOBOAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOiM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIIEOBaHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c unopmanueii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh HWH(OpPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4H;

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

BBIOMpaTh GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMamH, WHOW rpaduKod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WHOOPMAIMU TIO KPUTEPHUSM, MPEIIT0KECHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



BOCIpUHUMATh U (GOPMYyIHUPOBATh CYXKICHHSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€¢ 00CYKIE€HMs 3a7]aBaTh BOIIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
INPEACTABIATh  PE3yJbTaTbl  PEIICHHWs  3aJa4d,  JKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINECTBA  KOMaHIHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIICHUU YYEOHBIX MaTEeMaTUYECKUX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3yNbTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpynmnoBbIX (opmax paboTsl (oOcyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOKO YacTb
paboTHl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIaH, AJITOPUTM PELIECHUs 33Ja4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabTara peueHrusl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUNIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MPHU pPEIICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEILHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WM HEJOCTIKCHUS T1EIIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIINE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yucjia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIIOBBIX BBIPAKEHHM, MPUMEHSITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAXKEHUM, COIEPIKAILIUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoguTh OT 0AHOM (HOPMBI 3aMHCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsTh Ynca.

BBINOMHATS TPUKHUAKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH AEUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pE3yNbTaThl PelIeHUs 3a7a4 ¢ YYETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaEMbIX OOBEKTOB.

AsredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MIEPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJIOTO  BBIpAXEHUS B MHOTOWICH
MIPUBECHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, YyMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIBbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIUM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXWTENS, TPYNIHPOBKH CIIAaracMbIX,
npuMeHeHusT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 337a4
U3 MAaTeMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTENSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.



YpaBHeHMS U HEPaABeHCTBA

Pemats yMHEWHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY emy. IIpoBepsaTs, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

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

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLIMXCS PEIICHHEM JUHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JBYMSI TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

Pemiath cuctembl ABYX JIMHEHHBIX YpPaBHEHUN C JBYMS NEPEMEHHBIMH, B TOM
quciie rpaduuecKu.

CocraBnsaTh W pemaTrh JHUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCIOBHUIO 3aJayd, HWHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath HaA KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbL, 3alIMCHIBATh YMUCJIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

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

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crocod MPEACTABICHHS W aHalW3a WHOOpMaIuHy,
W3BJICKATh U UHTEPIPETUPOBATH HH(MOPMAITUIO U3 TPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPABHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb J1eHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumeHnsaTy ToOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHBIC KOPHH, WCIIOJB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YHCET C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyecKue BbIPaKeHUs

[IpuMeHsATh TOHSATHE CTENEeHU C MEeJbIM IOKa3aTelieM, BbBIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BAHUSI PALMOHAIIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWJI JICUCTBUN HAJl MHOTOWJICHAMH U alre0panyecKuMu Jpo0sMHu.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS 1 HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

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

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anre0pandeckoit
MOJEIM C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4H MOJYYEHHBIN pe3yibTarT.

[IpuMeHsAT, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPAaBHEHUS, OIICHKH,
pellarh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HUX CHUCTEMBI, /1aBaTh
rpauyuecKy0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIUU

[loHruMaTh W UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNITh 3HaUYeHHE (YHKIMHU TIO0 3HAYCHUIO
apryMeHTa, ONpeeNiaTh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHBIX QYHKUIUN 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 CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAJIbHbBIE YHCIIA.

BoInonHATh  apupMeTHYECKUe JEeUCTBUS C palMOHAIBHBIMU YHKCIAMH,
coyeTass YCTHbIE M MUCHMEHHBIE TMPUEMBI, BBIIOJHITh BBIYMCICHUS C
UppalMoOHaIbHBIMU YUCIAMHU.



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

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS 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 3a7auydl aidreOpauvyeckuM CIocoOOM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHU (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEILICHUE HEPABECHCTB HA YUCIOBOW NPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUU PA3JIMYHBIX 3a7a4.

DOyHKUMHA

Pacnio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
—kx+b y=kix, y=ax2 +bx+c¢, y=x3, y=1x y= |x|, B 3aBHCHMOCTH OT
3HaYeHUU KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIH 1O UX TpaduKaM.

Pacno3naBaTh kBagpaTHuHyio QYHKIHUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTHYHBIX QYHKIUI U3 peaTbHON KU3HU, PU3UKH, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTrPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (OpMYyN N-ro 4jieHa
apu(pMeTnyecKo U reOMeTpUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl [OCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCclie 337]aud U3 peaqbHON KU3HH (C UCIIOIB30BAaHUEM KaJbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbie 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.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 4 K 15
ucna u Beiuncienus. KpagpaTtasie KopHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKeHHU . 15 | bubnuoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 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
7 b .H 12 1
paBHeHus U HepaBeHCcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
) .
8 YHKIH. OCHOBHBIC OHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
YHKUHH. THCAOBEIE GyHKUHH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 I1 6006 6 2
OBTOPCHHE 1 ODODILEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna v BeruuciieHus. 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
. 1
4 YpaBHeHus U HepaBeHCTBa. HepaBencTsa 16 https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
> Pynkin 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 13 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoxa Konrpoubusie IIpakTuueckue
n/n Bcero u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 IToHsiTHE paOHATBHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4
ApudmMeTnueckue IeiCTBUS C
2 pu¢ a 1 https://m.edsoo.ru/67d29¢ebc
paloOHAIBLHBIMH YUCIIAMU
ApudmMeTuueckue IeiCTBUS C
3 pu¢ a 1 https://m.edsoo.ru/12a61fc6
parMoHaIbHBIMH YU CIAMHU
Apudmernueckue aeiiCTBUS C
4 pud A 1 https://m.edsoo.ru/d1ed825c¢
palroHaIBLHBIMHU YUCIIAMU
Apudmernueckue JerCTBHUS C
5 pud a 1 https://m.edsoo.ru/64d7baab
paloHaIBHBIMH YHCIAMU
Apudmernueckue JelCTBUS C
6 pud a 1 https://m.edsoo.ru/7e666ef9
paloHaIbHBIMU YUCIAMH
CpaBHeHue, yIopsagounBaHue
7 P yHopaa 1 https://m.edsoo.ru/ff5e7a8e
panroOHATBHBIX YUCEI
CpaBHeHue, yIIopsgouuBaHue
8 P yHopaa 1 https://m.edsoo.ru/37114dbl
panoHATBHBIX YHCEI
CpaBHeHue, yIIopsgouuBaHue
9 P yHopaa 1 https://m.edsoo.ru/cbal49bb
palMOHAIbHBIX YUCEI
CreneHn ¢ HATYpPAJILHBIM
10 P 1 https://m.edsoo.ru/5481ee5f
[oKasarejieM
CremneHs ¢ HATYPAILHBIM
11 yp 1 https://m.edsoo.ru/e61a7dea

IIoKa3arcjieM




CrermneHb ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
[oxKasarejieM
CremneHs ¢ HaTypaJIbHBIM

13 yp https://m.edsoo.ru/leee9d8f
[oKasarejieM
CreneHs ¢ HATYPAILHBIM

14 yp https://m.edso0o.ru/9¢63e356
[oxkasarejieM
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0OU

15 f[ AP ’ https://m.edsoo.ru/d4bd3736
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
Pemmenue ocHOBHBIX 3a/1a4 Ha Ipo0Ou

16 UH APOOHL, https://m.edsoo.ru/e45b6b9a
MIPOLICHTHI U3 PEaTbHOM MPAKTHKU
Permrenne oCHOBHEBIX 3a7a4 Ha apoou,

17 fl AP https://m.edsoo.ru/b23¢c8519
MPOIICHTHI U3 PEATLHOU MPAKTUKH
Pertenne oCHOBHBIX 3a7a4 Ha IpoOH,

18 \:H AP https://m.edsoo.ru/d8c56f58
MPOLIEHTHI U3 PEAbHOMN MPaKTUKU
[Ipu3HAaKU IeTMMOCTH, PA3I0KEHU

19 p & - P https://m.edsoo.ru/fc66dc66
HA MHOXKUTENIN HATYPalbHBIX YHCET
ITpu3na e OCTH, Pa3I0kKe

20 PHSHAKH JACTHMOCTH, PasioAeHiA https://m.eds00.ru/5527¢756
Ha MHOXUTEIIN HATYPATbHBIX YHCEIT
Peanburble 3aBucumoctu. [Ipamas u

21 p https://m.edsoo.ru/67{1{fb3
oOpaTHasi MPOTMOPIHOHATBHOCTH
Peanbubie 3aBucumocti. [Ipsamas u

22 p https://m.edsoo.ru/ae9c6a83
oOpaTHasi MPOMOPIIHMOHATBHOCTH
Pean € 3aBucuMocTH. I1 a

23 BHPBIC SABHCHMOCTH. LIpAMast 1 https://m.eds0o.ru/43¢5631b
oOpaTHas MPOTMOPIIMOHATHPHOCTH
Peanburle 3aBucumoctH. [Ipamas u

24 p https://m.edsoo.ru/774b4b2a
oOpaTHasi MPOTMOPIHOHATBHOCTH
KontponsHas padora 1o teMe

25 P P 12.11 hitps://m.edsoo.ru/c898bd91

"PannonanbHble unciaa"




26

bykBeHHbIE BhIpaKEHUS

https://m.edsoo.ru/93aac6ce

27 Dopmyiibl https://m.edsoo.ru/187ac8f4

28 Dopmyiibl https://m.edsoo.ru/9c791daf

29 Hepemeitiibie. Jlonycrumre https://m.edsoo.ru/acce84d2
3HAYEHUS IePEMEHHBIX
[IpeoOpazoBanue OYKBEHHBIX

30 BEIPQKXCHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/dbeb8f54
MPHUBEICHNE TIOJOOHBIX CJIaracMbIX
[IpeobpazoBanre OYKBEHHBIX

31 BBIPKEHUH, PACKPBITHE CKOOOK U https://m.edsoo.ru/16d6cc63
MPHUBEICHUE TIOJOOHBIX ClIaracMbIX
[IpeobpazoBanre OYKBEHHBIX

32 BBIpa)KEHUH, pacCKphITHE CKOOOK U https://m.edsoo.ru/9138843a
npuBeIeHNEe TOJOOHBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX

33 BBIp)KEHUH, pacCKphITHE CKOOOK U https://m.edsoo.ru/365491cd
npuBeIeHNE TOJOOHBIX ClIaraeMbIX
CBolicTBa CTENEHU C HATYpaJbHBIM

34 https://m.edsoo.ru/6¢2c38ad
MoKa3arenem

35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnoreka [JOK
rnoxasarejieM https://m.edsoo.ru/7f42154¢

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuotexa [JOK
roxkasarejieM https://m.edsoo.ru/7f4218be

37 MHorouneHbl https://m.edsoo.ru/82f3b41d

38 MHorouseHsl https://m.edsoo.ru/31f8695b
CnosxeHue, BBIMUTAaHUE, YMHOXKEHHE

39 https://m.edsoo.ru/b8efeSb6
MHOTOYJICHOB

40 Crnosxenue, BBIMUTAHUE, YMHO)KEHHE https://m.edsoo.ru/9ee9eSaf




MHOI'O4YJICHOB

CJIO)KGHI/IG, BbIYUTAHUC, YMHOKCHHC

41 https://m.edsoo.ru/46584act
MHOTOYJICHOB
CroxeHue aHue OKEHUE

42 JIOMCHIE, BHITUTARAC, YMHOKCHH https://m.edsoo.ru/d1f97af4
MHOT'OYWIECHOB
DopMyIIbl COKPAIIEHHOTO

43 PMY. patt https://m.edsoo.ru/d9e7deb5
YMHOXECHHS
Do COKpAaIEHHOTO

44 PMYJIbL COKpatterton https://m.edsoo.ru/6e7de53¢
YMHOXEHHS
® N

45 OPMYJIbT COKPAIICHHOTO https://m.edsoo.ru/1e63f25¢
YMHOKEHHS
DopmyIiel COKpaIiEHHOro

46 PMY patt https://m.edsoo.ru/1e33ad77
YMHOKEHHS
Do COKpAIIEHHOTO

47 PMYJIBE CORpATHEHHOr https://m.edsoo.ru/cc74alcS
YMHOKEHHS
P

48 A3JTOMEHUE MHOTOUIICHOB Ha https://m.edsoo.ru/7ab3d68f
MHOKUATEIN
Pa3nosxkenre MHOTOYIEHOB Ha

49 https://m.edsoo.ru/b754871d
MHOKUTEN
Paznoxxenne MHOrO4WIEHOB Ha

50 JIOMCHHC MHOTOUIICHOB | https://m.edsoo.ru/3¢39faa7
MHOKHATEIIH
P

51 A3JTOMCHUE MHOTOUIICHOB Ha https://m.edsoo.ru/a65bf4e2
MHOXUATEIIH
KontpoabHas padora 1mo TeMe

52 p p 22.01 https://m.edsoo.ru/8e555bab
"AnreOpanyeckue BbIpaxeHus"
YpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHHSI, https://m.edsoo.ru/c24c5497

PaBHOCUIILHOCTb YPaBHEHUI




JIuHeitHoe ypaBHEHUE ¢ OJHOU

54 MEPEMEHHOM, pelIeHue JIMHEHHBIX https://m.edso0o.ru/f865b539
ypaBHEHUI
JIuneitHoe ypaBHEHUE ¢ OJJHOU

55 MEPEMEHHOM, peIICHUE JTMHEUHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHU M
JInHeitHOe ypaBHEHUE C OJHOMU

56 MEPEMEHHOM, peIIeHUE JTMHEUHBIX https://m.edsoo.ru/39854e31
YpaBHEHUN
Pemrenue 3agad ¢ moMoOIIbIO

57 e - hitps://m.edsoo.ru/db6e1f8b
ypaBHEHUU
Perrenue 3aga4 ¢ moMOIIBIO

58 . https://m.eds00.ru/974443d6
ypaBHEHUU
Pemenue 3ama4 ¢ TOMOIIBIO

59 . a H https://m.edsoo.ru/a812ec46
YpaBHEHUU
Pemrenue 3agad ¢ moMoOIILIO

60 . a B https://m.edsoo.ru/bac6dd1d
ypaBHEHUH
JIuneliHoe ypaBHEHUE C ABYMSI

61 yp JBYM https://m.edsoo.ru/4b1{f196
MEPEMEHHBIMH U €ro Tpaduk
JIuneliHoe ypaBHEHHUE C ABYMS

62 yp ABY https://m.edsoo.ru/656728ca
MEPEMEHHBIMH U €ro Tpaduk
CucreMa IBYX JUHEUHBLIX YPaBHEHUN

63 BYX yp https://m.edsoo.ru/569¢49dd
C ABYyMS TIEPEMEHHBIMH
CucreMa IBYX JUHEHHBIX YPaBHEHUN

64 JBYX yp https://m.edsoo.ru/424d81ce
C ABYMsI IEPEMEHHBIMU
CucreMa IBYX JUHENHBIX YPaBHEHUN

65 ABYX P https://m.edsoo.ru/abce5656
C ABYMsI IEPEMEHHBIMU

66 Cuctema IByX JIMHCHHBIX yYpaBHCHUH https://m.edsoo.ru/1567fecb




C ABYMs IIEPEMEHHBIMU

67 Pemenue cucrem ypaBHEeHHM 1 https://m.edsoo.ru/283cclel
68 Peuienue cucrem ypaBHEHH 1 https://m.edsoo.ru/fdccfe2e
69 Pemienue cucrem ypaBHEHHM 1 https://m.edsoo.ru/611cal56
70 Pemenue cucrem ypaBHEHH 1 https://m.edsoo.ru/9a355ff9
71 Peuienue cucrem ypaBHEHHM 1 https://m.edsoo.ru/f124ac9a
KourpomnbHas padora o teMe
72 " pv P " 1 12.03 https://m.edsoo.ru/57b39728
JInnelinble ypaBHEHUS
73 Koopaunara Touku Ha mpsiMoi 1 https://m.edsoo.ru/a23733d2
74 YucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 YuciioBble IPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrosune mex BYMSI TOUKaMU
76 . Ay A YM 1 https://m.edsoo.ru/5cc9ccS5b
KOOPJIMHATHOU MPSAMO
Paccrosane me
77 TR MU Ay HBEIM A TORKAMH 1 https://m.edsoo.ru/22a3cb6a
KOOPJIMHATHOU TIPSMOi
IIpssmoyTronspHas cucTeMa KOOpAWHAT
78 PAMOYT PA 1 https://m.edsoo.ru/3b66d7e3
Ha INIOCKOCTH
ITpssmoyTOBbHAsA cCTEMa KOOPTMHAT
79 P T P 1 https://m.edsoo.ru/fab8c1bd
Ha INIOCKOCTH
IT e al OB, 3aJ1a
80 PHMEPbI IPAHKOB, 33 1AHHbIX 1 https://m.edsoo.ru/d9¢cf79¢c1
bopmynamu
ITpumepsl rpadHKOB, 3aJaHHBIX
81 p pet rpad a 1 https://m.edsoo.ru/842b2d45
bopmynamu
IIpumeps! rpaduKoOB, 3aJaHHBIX
82 pHMepEI rpad A 1 hitps://m.edsoo.ru/f8f647a4
dbopmynamu
Yrenune rpa OB peal
83 TCHHE IPAGHIKOB peallbHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCHUMOCTEN




Urenue rpaduKoOB pearbHbIX

84 . 1 https://m.edsoo.ru/ba2f4{f4
3aBUCHUMOCTEN
85 [Tonsitue GyHKIN 1 https://m.edsoo.ru/cc5ad997
86 I'padux pynkumm 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa GQyHKIIUNA 1 https://m.edsoo.ru/2c3527el
88 CgoiicTBa (yHKIMH 1 https://m.edsoo.ru/111696e6
89 Jluneitnas pyHkuus 1 https://m.edsoo.ru/da7259¢2
90 Jluneitnas yHKIHs 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoenne rpaguka tuHeiHoi 1 https://m.eds00.ru/68799ddc
byHKIIUN
92 Hocrpoere rpaga mneiiroit 1 https://m.edsoo.ru/212d18e7
byHKIIUN
93 I'padux pynkumm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux ynkum y =[x| 1 https://m.edsoo.ru/f4dfafbe
KonTponbHas pabora no teme
95 "KoopauHaTs! i rpacikit. ®ymkii 1 07.05 https://m.edsoo.ru/613¢655d
/ Beepoccuiickas mpoBepoyYHast
pabota
96 Hrorosas j( OHTpOJILHAA padoTa / 1 07.05 https://m.edsoo.ru/755babd3
Bcepoccwuiickas mpoBepodHas padboTa
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB Kypca 7 Kiacca, 00001eHne 1 https://m.edsoo.ru/3a654b9d
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOJIOB Kypca 7 kiacca, 00001eHne 1 https://m.edsoo.ru/d7ff245a
3HAHUH
99 IToBTOpEHNE OCHOBHBIX MMOHATHH U 1 https://m.edsoo.ru/d12b3b9d




100

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

[ToBTOpEHKE OCHOBHBIX MOHSATUNA U

METOJIOB Kypca 7 Kiacca, 00001eHue
3HAaHUH

https://m.edsoo.ru/81ca2fd1

101

[ToBTOpEHME OCHOBHBIX MOHATHH U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

https://m.edsoo.ru/53c2e81f

102

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

https://m.edsoo.ru/9fcdbdc9




8 KUIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcnl

1 KBanpaTHblii KOpeHb U3 YHCIIA 1 https://m.edsoo.ru/7f566b24
ITonsatue 06 uppaoHAILHOM

2 ppatt 1 https://m.edsoo.ru/72ac855b
qHCie
JlecsiTHuHbIC TPUOTMIKCHUS

3 1 https://m.edsoo.ru/da8989ce
HppalMOHAIIbHBIX YUCEN

ec e 0 e

4 JLeCATHHHEIC NPHOIHIKCHHS 1 https://m.edsoo.ru/fc4af857
HWpPalMOHAIIbHBIX YUCEN

5 JlercTBUTENbHBIE YUCTIA 1 https://m.edsoo.ru/alddbeae
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1 https://m.edsoo.ru/637a2172

7 CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1 https://m.edsoo.ru/d537dbaf
ApndmMeTnueckni KBaapaTHBIN

8 pHd P 1 https://m.edso0o.ru/9d8ebe6f
KOpPEHb

9 YpaBHeHuUe BUJa X* = a 1 https://m.edsoo.ru/c22abcca
CBoiicTBa apu(PMETHICCKUX

10 pud . 1 https://m.edsoo.ru/78ffae69
KBaJPATHBIX KOPHEH
CoiicTBa apudmMeTnyecKux

11 . 1 https://m.edsoo.ru/6af3fa69
KBaJPAaTHBIX KOPHEH
[Ipeobpa3oBaHue YHCTOBBIX

12 BBIPAXKEHM, COIEPIKAIUX 1 https://m.edsoo.ru/39¢73255
KBaJIpaTHbIE KOPHHU
[TpeobpazoBaHue YHCTOBBIX

13 1 https://m.edsoo.ru/ac98bbbl

BBIPAYKEHH, COJIEPKALLUX




KBaaApaTHBIC KOPHU

[Ipeobpa3oBaHUe YHCTOBBIX

14 BBIPAYKEHMI, COJIepIKaIUX https://m.edsoo.ru/f87ee32a
KBaJpaTHBIC KOPHU
[IpeoOpazoBaHUe YHCTOBBIX

15 BBIPAYKEHH, COJIEpIKAILUX https://m.edsoo.ru/32593c7e
KBaJIpaTHBIC KOPHU

16 CreleHs ¢ 1eIbIM II0Ka3aTeIeM https://m.edsoo.ru/a59837¢l
CranmapTHas 3amuch YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
mupa (0T 3JIeMEHTAPHBIX YAaCTHULL 10

17 pa ( p A https://m.edsoo.ru/928ecd9of
KOCMHYECKHX 00BEKTOB),
JUTUTEIIBHOCTD TIPOIIECCOB B
OKpY’KaroIeM MHUpe
CBOMCTBA CTEIIEHHU C I[ENTBIM

18 H https://m.edsoo.ru/45fec448
oKa3aTelleEM
CBOICTBA CTEIIEHHU C LIEJIBIM

19 https://m.edsoo.ru/44£84bfd
IoKa3aTrejieM
CBOMCTBA CTEIIEHHU C I[ETBIM

20 H https://m.edsoo.ru/13da6ff5
IOKa3aTrejieM
CBOMCTBA CTEIIEHHU C I[ETBIM

21 H https://m.edsoo.ru/a444ce3e
oKa3aTelIeEM
CBOICTBA CTEIIEHHU C LIEJIBIM

22 https://m.edsoo.ru/345e¢1638
IOKa3aTrejieM

23 KBanpathslii TpéxusieH https://m.edsoo.ru/baldf7ec

24 KBanpatHblii TpéxuiieH https://m.edsoo.ru/bdd9be79
Paznoxxenue kBagpaTHOTO

25 https://m.edsoo.ru/6ec17678

P €X4JIeHa Ha MHOKHUTEIH




Paznoxxenne KBaJApaTHOI'O

26 . https://m.edsoo.ru/5¢6567¢eb
TpEXUWICHA HA MHOXHUTEIU
KonTponbhas pabota no Temam

27 "KBanparubie kopau. CTeneHu. 17.11 https://m.edsoo.ru/c724d7e4
KBanpatubiii TpexuieH"

28 AnreGpanueckas qpoob https://m.edsoo.ru/ec8fa983
JlomycTuMble 3HAYEHUS

29 MePEMEHHBIX, BXO/ISIINUX B https://m.edsoo.ru/3ccca98f
anredpanvecKue BbIPaKEHUs
JlomycTuMble 3HAYEHUS

30 MEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/b92452fd
anrebpanvecKue BbIPasKeHUs
OcCHOBHOE CBOMCTBO

31 . https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1poou

32 Cokpaienue apooei https://m.edsoo.ru/33ee19b8

33 Coxkpamienue apobeit https://m.edsoo.ru/3d585¢35

34 Cokpaienue apooei https://m.edsoo.ru/b7286a26
Crnosxenue, BBIMUTaHUE, YMHOKEHHE

35 . https://m.edsoo.ru/b7c5738b
U JeNieHue anredpanueckux apooei
CrnosxeHue, BEIMUTaHHE, YMHOKCHHE

36 . https://m.edsoo.ru/fa626af5
U JISNICHHE alnreObpandeckux apooeit
CrnoxeHue, BEIMUTaHHE, YMHOKCHHE

37 . https://m.edsoo.ru/67e347f8
U JISNICHHE alnreOpandeckux apooei
Crnosxenue, BBIMUTaHUE, YMHOKCHHE

38 Y ! https://m.edsoo.ru/8d61236¢
U JeNieHue anredpandeckux apooeit
[IpeobOpazoBaHue BBIpAXKEHUH,

39 coJieprKallux anredpandeckue https://m.edsoo.ru/82ac3492

npobu




[IpeobOpazoBaHue BhIpaXKEHUH,

40 COJIEpIKalIX alredpandecKue https://m.edsoo.ru/S1ae3adl
apobu
[IpeobOpazoBanue BhIpaXKEHUH,

41 coJiepKalInx ajareopanvyecKue https://m.edsoo.ru/d4adbf39
npodu
KonTponbhas padota no teme

42 22.12 https://m.edsoo.ru/edadel6d
"Anrebpanyeckas 1poop"

43 KBagparnoe ypaBHeHHE https://m.edsoo.ru/aaSbeeca

44 HemnonHoe kBanpaTHOe ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 Henonnoe kBagpatHoe ypaBHEHUE https://m.edso0o.ru/7739d625
dopmysa KopHEH KBapaTHOTO

46 pMy P ol https://m.edsoo.ru/f3¢232a6
ypaBHEHUS
dopmyiia KOpHEN KBAJIPaTHOTO

47 PMyJa Kop JlpatHOT https://m.edsoo.ru/1b454bfe
ypaBHEHUS
®o a KOPHEU KBaJIpaTHOTO

48 PMy71a KOPHEH KBalpaTHor https://m.edsoo.ru/Sb12bSea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fadfb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1f
Pemenue ypaBHeHui, CBOAALIUXCA K

51 P AU https://m.edso0o.ru/673692a2
KBaJIpaTHBIM
Pemenne ypaBHEeHUM, CBOISIIIXCS K

52 P A https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
[Ipocreiimme qpobHO-

53 POCTEHILIHE APOOH https://m.edso00.ru/67772¢31
palMoHaIbHBIC YPaBHEHUS
[Ipocreiimme npoGHO-

54 POCTEHILIIE APODLH https://m.edsoo.ru/29¢268ed

palMOHaIbHBIC YPABHEHUS




55

56

Pemenne TekCTOBBIX 3aJa4 ¢
IIOMOILBIO KBAIPATHBIX YPABHEHUMN

Pemennie TekcTOBBIX 3324 €
MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUHN

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686c8

57

58

59

60

61

KonrponsHas pabora o reme
"KBanpaTHble ypaBHeHuUs"

JluneitHOE ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI pEIICHUs] YpaBHEHUI B
LEJIBIX YHCITaX

JIuneitHOe ypaBHEHUE C IBYMs
NIEPEMEHHBIMH, €ro rpauk,
MIpUMEpPHI pEelIeHNs YpaBHEHUN B
LENBIX YUCITaX

JInHeliHOe ypaBHEHUE C IBYMs
NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPBI PELICHUS YPAaBHEHUN B
LEJIBIX YUCIIax

Pemenue cucrem 1ByX JTUHEHHBIX
ypaBHEHUH C IByMs IEPEMEHHBIMU

04.02

https://m.edsoo.ru/b7blad5f

https://m.edsoo.ru/ac677ab5

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

63

64

Pemenne cucreM nByX TMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMHU
IIpuMepsl perieHus cucrteM
HEJIMHEUHBIX YPABHEHUH C ABYMS
[IEPEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

https://m.edsoo.ru/4ca22968

https://m.edsoo.ru/5d426c5d

65

[Tpumepsl penieHust cucteM

https://m.edsoo.ru/1¢c257f64




HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepeMEHHBIMU

I'paduueckas unTEepIIpeTanus

YpaBHEHHUSI C ABYMS [IEPEMEHHBIMU U

66 g N https://m.edsoo.ru/275e¢59¢2
CUCTEM JIMHEHHBIX YPaBHEHHH C
JBYMSI TIEPEMEHHBIMHU
I'paduueckas mHTEpIIpETAIIS

aBHEHMUS C ABYMS IEPEMEHHBIMU U

67 yp LH Y p . https://m.edsoo.ru/7e32c7f9
CUCTEM JIMHEHHBIX YpaBHEHUN C
JBYMsI IEPEMEHHBIMU
Pemrenne TeKCTOBBIX 3a7a4 C

68 . https://m.edsoo.ru/2bee62fc
MTOMOIIIBIO CUCTEM YPaBHCHHIMA
Pemrenue TeKCTOBBIX 3a7a4 C

69 a . https://m.edsoo.ru/a4ee3336
MTOMOIIIBIO0 CUCTEM YPAaBHCHHIMA
Pemrenne TeKCTOBBIX 3a7a4 C

70 A . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO0 CUCTEM YPaBHEHHIA
YucaoBble HEPABEHCTBA U UX

71 . P https://m.edsoo.ru/ab935797
CBOJCTBa
YucaoBble HEPABEHCTBA U UX

72 . p https://m.edsoo.ru/2a95bc36
CBOJMCTBa

73 HepaseHcTBO ¢ 01HOM ITEpEMEHHON https://m.edsoo.ru/f7daad5b
JInHelHbIe HEPABEHCTBA C OHOU

74 iep g https://m.edsoo.ru/1b31351¢
MIEPEMEHHON M UX PEIICHHE
JInHelHpIe HEPABEHCTBA C OJHOU

75 . p g https://m.edsoo.ru/9e34ec7d
MEPEeMEHHON U UX pelIeHHE
JInHelHBIEe HEpABEHCTBA C OJHOM

76 iep A hitps://m.edsoo.ru/e3b51845
MEPEeMEHHON U UX PelICHHE

77 CucTeMbl TMHEUHBIX HEPABEHCTB C https://m.edsoo.ru/f4¢c88c54




OJIHOM MEPEMEHHON U UX PEIIECHUE

CucreMbl TMHEMHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2¢c
OJIHOY TIEPEMEHHOM M MX PEIICHHE

79 (CHCTEMb THHCHIHBIX HEPABEHCTE ¢ https://m.eds00.ru/99b83365
OJIHOM TIEPEMEHHOM U UX pelIeHHE
N3o0pakeHue pemeHus JHHEHHOTO

80 HEpPaBEHCTBA M UX CUCTEM Ha https://m.edsoo.ru/acal2984
YUCIIOBOM MPSAMOU
N3o0paxkeHue pemeHus JHHEHHOTO

81 HEpPaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/57565dd5
YUCJIOBOM MPSMOU
KonTponbHas padoTa no remam

82 "HepaBenctBa. CrucreMbl 06.04 https://m.edsoo.ru/6a53b46e
ypaBHeHU"

83 [Tonstue QpyHkunn https://m.edsoo.ru/6a7caeab

84 O6HaCTBVOHpeHeHeHHﬂ 11 MHOIECTBO https://m.edsoo.ru/1b9bcdef
3HaYeHUHN QPYHKIINH

85 Crioco6bl 3a1anust GyHKITUN https://m.edsoo.ru/bc3f786e

86 I'padux pyHKIIN https://m.edsoo.ru/df9eb637

87 CBOHCTBA QyHKIUM, 11X https://m.edsoo.ru/f27b961d
oToOpaxkeHHe Ha rpaduke

88 Hrenne EI MOCTPOeHNE rpaduios https://m.edsoo.ru/88a699¢e
byHKIHIT

89 Tlpumepst rpaguios pymkumit, https://m.edso0o.ru/296¢3ec9
OTPaXKaIoIIUX pPeaIbHbIE IPOLIECCHI
DYHKIUN, OMUCHIBAIOIITUE TPSIMYIO

90 1 00paTHYIO IPOMOPIUOHATIEHBIE https://m.edsoo.ru/b2e6¢3fd

3aBUCUMOCTH, UX I'pauKu




91
92

I'unep6ona

I'unep6ona

https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995¢c

93

94

I'paduk Gynkum y = x>

Oynkun y =x%, y=x3,y=Vx,y =
[X|; rpaduueckoe pemeHune
YpPaBHEHUH U CUCTEM ypaBHEHHI

https://m.edsoo.ru/2bf8459%

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011eHNE 3HAHUHT /
Bcepoccuiickas npoBepouHas
paborta

07.05

https://m.edsoo.ru/f4e48f18

96

HroroBast KOHTpOJIbHAS paboTa /
Bcepocculickas npoBepodHas
pabota

07.05

https://m.edsoo.ru/f8a8e3ac

97

98

99

100

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB KypcOB 7 U 8 KIJIacCoB,
00001I1eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJO0B KypcOB 7 U 8 KJIacCOB,
00001IeHIEe 3HAHMIA

[ToBTOpEHNE OCHOBHBIX TOHATHI U

METOIOB KYpCOB 7 U 8 KJIacCOB,
000011eHUE 3HAHUN

https://m.edsoo.ru/b51ebf75

https://m.edsoo.ru/76f1{8e2

https://m.edsoo.ru/7cb79181

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,

https://m.edsoo.ru/1fbadd86




0000111eHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX MOHATUN U

102 METOJIOB KypCcOB 7 U 8 KJIACCOB, 1 https://m.edsoo.ru/dc2f5d6¢
0000111eHNE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KoaunyecTBO 4acos DJIeKTPOHHbIE
]
‘:;n Tema ypoxka Beero Kontposbubie IIpakTuueckue i[:;jennﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr

Pammmonansnable uncna,

1 HppalMOHAJIBHBIE YUCIIa, KOHEYHBIE U 1 https://m.edsoo.ru/784cddlc
OCCKOHEYHBIC ECATUYHBIC IPOOH
MHokecTBO NEHCTBUTEIILHBIX YHCE;

2 JICICTBUTEJIbHBIC YHCIIa KaK 1 https://m.edsoo.ru/97eaef99
OeCKOHEUHBIE IECATHYHBIC IPOOH
BzaumHO 0gHO3HAYHOE COOTBETCTBUE
ME¥XK1Y MHOXKECTBOM

3 JIEUCTBUTENLHBIX YUCET U 1 https://m.edsoo.ru/2e8d43dc
MHOKE€CTBOM TOYEK KOOPAUHATHOU
IPSAMOi
CpaBHeHUE 1EMCTBUTENBHBIX YUCEIL,

4 apupMeTHUeCcKre JeHCTBUS C 1 https://m.edsoo.ru/c83fele6
JICMCTBUTEIIbHBIMHA YHCIaMHU

5 [TpubnuxEéHHoe 3HaYeHNE BEJTNYNHBI, | hitps://m.cdsoo.rw/b7529 1fe
TOYHOCTH MPUOITHKEHHS
OkpyriieHne gyucen 1 https://m.edsoo.ru/ad42bfel
OkpyriieHue yucen 1 https://m.edsoo.ru/4866ab2a

8 Hpuiaica IiI, OHCHKA pesyTIbTaton 1 https://m.edsoo.ru/d9¢21ccd
BBIUMCIICHUM

9 Hpuiciiica 1 OUEHKA pe3yNbTaTOB 1 https://m.edsoo.ru/42bb579b

BEIYHCIICHUN




JIuneitnoe ypaBHenue. Pemenue

10 YPaBHEHUH, CBOAAIIMXCA K https://m.edsoo.ru/8da553dd
JIMHEVUHBIM
JIuneitnoe ypaBHenue. Pemenue

11 ypaBHEHUH, CBOJAIIMXCS K https://m.edsoo.ru/632a9a8a
JIMHEWHBIM
KBagparnoe ypaBHeHue. Pemenue

12 YpaBHEHUH, CBOASAIINXCS K https://m.edsoo.ru/d26¢f1db
KBaJIpaTHbIM
KBagparnoe ypaBHeHue. Pemenue

13 YpaBHEHUH, CBOJAIINXCS K https://m.edsoo.ru/ffde92f6
KBaJIpaTHBIM

14 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/79483d18

15 bukBanpaTHble ypaBHEHUS https://m.edsoo.ru/64b9efca
[IpuMmeps! perieHuss ypaBHEHUN

16 TPEThEN U YETBEPTOM CTENEHEN https://m.edsoo.ru/8c18fe4a
Pa3JIoKEHUEM HA MHOKUTEIN
IIpumepsl pelieHns: ypaBHEHUI

17 TPEThEN U YETBEPTOH CTENEHEN https://m.edsoo.ru/fa5b88a7
Pa3JIoKEHUEM HA MHOXKHUTEN

18 Penetiie ApoSHO-paIKORATLHEX https://m.edsoo.ru/d56625¢7
YpaBHEHUI

19 Petieriite ApoGHO-paIioHATEHEX https://m.edsoo.ru/4252¢16d
YpaBHEHUH
Pemenne TekcTOBBIX 3a1a4

20 https://m.edsoo.ru/c9cb88d2
anreOpanvdecKuM METOI0M

21 Pemterme TeKCTOBSIX 3812 https://m.edsoo.ru/b4afab15

anredpandeckuM MEeTO0M




22

23

PerieHne TEKCTOBBIX 33124
anredpandeckuM METO0M

KonTponbhas pabota no teme
"VYpaBHeHUs C OJTHOM NepeMeHHOI"

06.11

https://m.edsoo.ru/3cf8d84b

https://m.edsoo.ru/d7f52af8

24

25

26

VYpaBHeHME ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk
VYpaBHeHUeE ¢ IByMsI IEPEMEHHBIMU U
ero rpaduk
Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pellieHue

https://m.edsoo.ru/df9d839

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

27

28

29

Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIeCHUE
Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE
Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C ABYMsI IIEPEMEHHBIMU U €€ pelIcHUE

https://m.edsoo.ru/c84b7ec2

https://m.edsoo.ru/85dcb849

https://m.edsoo.ru/497eclfe

30

Pemenne cucreM 1ByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a IPyroe
— BTOpPOM CTENEHU

https://m.edsoo.ru/73a6debd

31

32

33

Pemenue cucrem 1ByX ypaBHEHMI,
OJIHO M3 KOTOPBIX JIUHEIHOE, a Ipyroe
— BTOpPOM CTENEHU

Pemenue cucrem 1ByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTEIEHU

Pemienue cucrtem IByX ypaBHEHUH,
OZHO U3 KOTOPBIX JIMHENHOE, a APYroe
— BTOpPOH CTEIIEHU

https://m.edso00.ru/3962972a

https://m.edsoo.ru/7ee93blc

https://m.edsoo.ru/253a6d78




['padmyeckas uHTEpHIpETALUS

34 CUCTEMBI ypaBHEHUI C IBYyMsI https://m.edsoo.ru/74aacd41
MIEPEMEHHBIMU
Pemenue TekCTOBBIX 3a1a4

35 https://m.edsoo.ru/c4d16a8f
anreOpanvdecKuM crocooom
Pemrenue TekcTOBBIX 33734

36 https://m.eds00.1u/b939ee99
anredpanvdecKuM crocodom
KonTpoabHas padora 1o TeMe

37 " P P o 10.12 https://m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHUH

YuciioBble HEPABEHCTBA U UX

38 = https://m.edsoo.ru/43de68c6
CBOIICTBa
YucnoBble HEPABEHCTBA U UX

39 . https://m.eds0o.ru/369843b4
CBOliCTBa
JInneliHbIC HEPABEHCTBA C OJJHON

40 . https://m.edsoo.ru/55¢aa389
MIEPEMEHHOU U WX pEIICHUE
JIuneliHbIe HepaBeHCTBA C OJHOM

41 ep g https://m.cds0o.ru/699fbbds
MEPEMEHHOI U UX pelIeHne
JIvHeiiHbIe HEpaBEHCTBA C OAHOM

42 . https://m.edsoo.ru/ea2687d2
MIEPEMEHHOU U WX pEIICHUE
CucreMbl TUHEHHBIX HEPABEHCTB C

43 . . https://m.edsoo.ru/6aal7218
OJIHO IMePEMEHHON U MX PEIICHHUE
CucreMbl JTUHENHBIX HEPABEHCTB C

44 . . P https://m.edsoo.ru/218d6f2e
OJIHO MEepEMEHHON U UX PELICHHUE
CucTeMbl TUHEHHBIX HEPABEHCTB C

45 . o https://m.edsoo.ru/db291ecl
OJIHO IMePEMEHHON U MX PEIICHHUE
KBanparHsle HepaBeHCTBA U UX

46 AP p https://m.edsoo.ru/6e4fab45
penieHue

47 KBanpaTHble HEpaBEeHCTBA U UX https://m.edsoo.ru/e665cdbl




pelieHue

KBaI[paTHBIG HCPAaBCHCTBA U UX

48 https://m.edsoo.ru/19da69fd
pelieHue
KBagparusie HepaBeHCTBA

49 BAIPATHBIC HEpaBeHetna i ix https:/m.eds00.ru/98c2b3bf
pernieHue
KBanparHbie HepaBeHCTBA U HX

50 P P https://m.edsoo.ru/3f4a76ea
pelieHue
I'paduueckas nuHTEpIIpETAIIUSL

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JIBYMsI IEpEMEHHBIMU
I'paduueckas nHTEpIIpETAIIUS

52 HEPABEHCTB M CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMsI TIEPEMEHHBIMHU
KonTponbhas pabota mo Teme

53 P P 26.01 https://m.eds00.ru/b99f5667
"HepaBenctpa"
KBagparuunas KM, e€

54 f[ P Pymicuns, € rpaguic i https://m.edsoo.ru/e5173a2b
CBOICTBa
Ksanpatnunas ¢pynkuus, e€ rpaduk u

55 g https://m.edsoo.ru/743339¢6
CBOICTBa
Kanparuunas ¢pynkuus, e€ rpagux u

56 g https://m.edsoo.ru/88ff1a6f
CBOWCTBA
[Tapaboia, KOOpAMHATHI BEPITHHBI

57 P pA P https://m.edsoo.ru/15¢24da8
napaboibl, 0Ch CHMMETPHH MapadoIbl
ITapabona, KOOpAUHATEI BEPIIHMHEI

58 P P P https://m.edsoo.ru/8249b96¢
napaboJIbl, 0Ch CHMMETPHH ITapadoITbl
ITapaboia, K00 a e

59 panot DAIMHETRL BEPHTHHH https://m.edsoo.ru/fb278e5¢c
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI

60 [Tapabora, KOOpAUHATHI BEPIIUHEI https://m.edsoo.ru/ed969721




napaboJibl, 0Cb CHMMETPHH MapadboIIbl

[Tapabosna, KOOpAMHATHI BEPIIUHBI

bubnunorexa LIOK

61
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526

2 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboJibl, 0Ch CHMMETPHH MapadoIIbl
r i y=k =kx +

63 padpuiu dysKumid: y = kx, y https://m.edsoo.ru/5926d73b
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +

64 pauicu pymxui: y = kx, y hitps://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x3, y=vx, y=[X|
I i y=k =kx +

65 paguxu pyniwmit: y =k, y https://m.eds00.ru/6739f677
b, y=k/x, y=x3, y=vx, y=[X|
r i y=k =kx +

66 paguku dynKumi: y = kx, y https://m.edsoo.ru/ealab28c
b, y=k/x, y=x3, y=vx, y=[X|
r iy =k =kx +

67 pauicH pymiumit: y = kx, y hitps://m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vX, y=[X|
r iy =k =kx +

68 padpuiu dysKumid: y = kx, y https://m.edsoo.ru/38baebe7
b, y=k/x, y=x3, y=vx, y=[X|
K

69 " OHTpOHBIiaﬂ pabora 1o Teme 04.03 https://m.edsoo.ru/d7a4d3c6

DyHKIMHU

H N

70 OHATHE HHCIIOBOH https://m.edsoo.ru/22b51{44
[IOCIEI0BATEILHOCTH
3agaHue MociIeq0BaTEIbHOCTH

71 peKyppeHTHOM popMyIion u https://m.edsoo.ru/dfc55a2a
b opMyII0if N-TO YiIeHa
A

72 qu)MeTquCKaﬂ H reometpuaeckat https://m.edsoo.ru/36889def
POTPECcCUu

73 ApnmeTiieckas i reomeTpurcckas https://m.edsoo.ru/bf2438ea

porpeccuu




74

75

76

77

78

@opMyIbl N-TO YIeHa
apuQMETHUECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

@DopMyIIbl N-TO YJeHa
apupMETUYECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMyIbl N-TO YJIeHA
apuMeTUYECKOI U TeOMEeTPUUECKOI
IPOrPECcCUii, CyMMBI MIEPBBIX N
YIEHOB

@®opMyIibl N-ro 4ieHa
apu(MeTHYECKON U TeOMeTPUIECKON
IIPOrPECCUil, CyMMBI IIEPBBIX N
YWIEHOB

@opMyIbI N-TO YIECHA
apu(MeTHYECKON U TeOMeTPUIECKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/6528a67b

https://m.edsoo.ru/9a65ed6f

https://m.edsoo0.ru/6d756b46

https://m.edsoo.ru/ca959173

https://m.edsoo0.ru/9¢91e859

79

N3o0pakeHne 4aeHOB
apuQMEeTHUYECKON U TeOMETPHUECKOM
MPOTPECCUil TOYKaMU Ha
KOOPJMHATHOH TIIOCKOCTH

https://m.edsoo.ru/87354e2f

80

N3o0pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MIPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

https://m.edsoo.ru/d389e56e

81

JIMHENHBII U DKCIIOHECHIINAIbHBIN

https://m.edsoo.ru/17298a23




82

poct

CrokHbI€ POLIEHTHI

https://m.edsoo.ru/b69be694

83

84

CrnoxHbIC IIPOLCHTEI

KoHTponbHas pabora 1o teme
"YycIoBbIe OCIEA0BATEIbHOCTH "

16.04

https://m.edsoo.ru/35eeee32

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMAaTu3alys 3HaHuM. 3aIIkCh,
CpaBHEHUE, JCUCTBUS C
NENCTBUTENbHBIMH YUCIIAMU,
YHCIIOBas psAMas

https://m.edsoo.ru/alb3678a

86

[ToBTOpenue, 0600IICHNE U
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOIIEHHUS, TPONOPIIUU

https://m.edsoo.ru/1d693aae

87

88

&9

90

[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alrs 3HaHH.
OxkpyriieHue, mpuoIMKeHne, OIleHKa

[ToBTOpenue, 060061IeHUE U
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apHU(PMETHUECKUM
CIocooom

[ToBTOpenue, 0600IIeHNE U
cucTemarus3anus 3Hanuii. Pemenue
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CIocooom

[ToBTOpeHnue, 06001IeHNE U
cucTeMaTHu3anus 3HaHui. Pemenne
TEKCTOBBIX 33714 apU(PMETUUCCKIM
CII0COO0M

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

https://m.edsoo.ru/bcb79d68




91

92

93

94

95

IToBTOpEHME, 0000IIICHUE 1
cUCTeMaTH3aIs 3HaHUMH.
[IpeoOpazoBanue anredpandecKux
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEHHE, 0000IICHUE 1
cHCTEMaTH3aIMsl 3HAHW.
[IpeobpazoBanue anredpandeckux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS

IToBTOpEHME, 0000IICHUE 1
cUcTeMaTH3aIlus 3HaHUH.
[IpeoOpazoBanue anredOpanyecKux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTH3alMs 3HAHUIA.
[Tpeobpa3zoBanue anredpandeckux
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHUS

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIII

https://m.edsoo.ru/9adcbcee

https://m.edsoo.ru/c8de5145

https://m.edsoo.ru/53a34379

https://m.edsoo.ru/5bc8cacc

https://m.edsoo.ru/79elde7e

96

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anus 3HaHui. OYHKIINH:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIII

https://m.edsoo.ru/a89ebbce

97

[ToBTOpeHme, 0600IIEHNE 1
cucreMarn3anus 3HaHu. OyHKIMK:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX

byHKIII

https://m.edsoo.ru/816a61a4

98

[ToBTOpeHme, 0600IIEHNE 1

https://m.edsoo.ru/243189d8




cucrtemaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE 1
CHCTEMAaTU3alMs 3HAHUI.

99 . 1 https://m.edsoo.ru/3838889a
I'padpuaeckoe pernieHue ypaBHEHUH 1
HUX CHUCTEM
IToBTOpEHME, 0000IICHUE 1

100 CHCTEMATHSATI SHAHHH. . 1 https://m.edsoo.ru/175a7714
['padmyeckoe penieHue ypaBHEHHH U
HAX CUCTEM

101 Hroroas xouTpoapHas pabora 1 24.05 https://m.edsoo.ru/99ff7321
06006

102 ° HjeHHe 1 cHcTeMaTH3at 1 https://m.edsoo.ru/ed4cd43b
3HAHUN

OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Hucna 1 BIYUCICHUS
. BoinonHsATe,  codyeras  yCTHbIE UM IHUCBMEHHBIE  NPHUEMBI,
' apupMeTHyecKue JeMCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxomuTe ~ 3Ha4YeHWsT  YMUCIOBBIX  BBIPQXKCHMM,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQXEHUH, coJlepKallluX OObIKHOBEHHBIE U IECITUYHbBIE IPOOH
Ilepexoguts 0T omHOM (opMbl 3amMcH 4Yucen K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY M OLEHKY pEe3y/lbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWM YHMCIIOBBIX BBIPDAXKECHHMI. DBBIMONHATE  nIeWCTBUSA €O
CTENEHSIMH C HaTypaJIbHBIMU ITOKa3aTeIsIMU
L7 [IpuMeHITh TNpU3HAKU JAECITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBSI3aHHBIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAaMHU, HWHTEPNPETUPOBATh pE3YNbTaThl pEIIeHUus 3agad C
y4€TOM OrpaHMUYEHUM, CBA3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
51 Hcnonp3oBarh anreOpanveckyrd TEPMUHOJOTHIO W CHMBOJHKY,

MPUMEHSTH €€ B MPOIIECCEe OCBOSHHSI YUEOHOTO MaTepraa




22

23

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeimonHATe TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKEHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbiX, paCKpeITUEM CKOOOK

24

BbINOMHATE yMHOXKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (OpMyabl KBagpaTra CyMMBI M KBajpara

Pa3HOCTH

2.5

OCYH.[CCTBJ'I?ITB Pa3a10XKEHUE MHOTOYJICHOB HAa MHOXHUTECIIN C IIOMOIIBIO
BBIHECEHUS 3a CKOOKU O6HIGFO MHOXUTCJIA, 'PYIIIMPOBKHU ClIaracMbIX,

MpUMeHEeHUs (POPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB Hp606p330BaHI/I5{ MHOT'OYWICHOB JIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU I1OKA3aTEISIMHU
TUTSE IPEOOPa30BAHMS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate nMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
IIpaBUJjIa MEepexoia OT UCXOJHOIO0 YPaBHEHHs K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPABHEHUS

[IpumensTs rpaduueckue METOAbl MpPH  PEIIEHUU JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

34

[TonGupath npuMepsl Hap YUCeN, SIBISIOMUXCS PElIEHUEM JIMHEHHOTro
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOPAMHATHOM MIIOCKOCTH IpauK JTMHEHHOTO YpaBHEHHUS C
IBYMsI TI€PEMEHHBIMH; IOJIb3YACh TpaduKOM, MPUBOIUTH NPUMEPHI

pelIeHns] ypaBHEHUS

3.5

3.6

Pemate cucremel ABYX JIMHENHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIEC TPaPUIECKH
CocTaBisATh W pemaTh JUHEHHOE YPAaBHEHHE WM CHCTEMY JIMHEHWHBIX

ypaBHCHI/Iﬁ IO YCJIOBHUIO 3aJa4U, HHTCPIIPETUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4¥ MOJYyYECHHBIN pe3ysIbTaT

Koopaunats! u rpaduku. @yHKIMN

4.1

N3o0paxkaTh Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpJAWHATaM, Jy4HU, OTPC3KHU, HHTCPBAJIbI, 3allMCHIBATDH

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OrMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH IIO 3aJaHHBbIM

4.2
KOOpJAUHATam
43 Crpoutsb rpaduku tuHeHHbIX GyHkuuid. Ctpouts rpadux GyHKIHH Yy
' = [x|
OnuceiBaTh € MOMOILIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 MPENCTaBICHUS U aHaIM3a
4.6 nHbOpMAlNY, H3BIEKATh M WHTEPHPETHPOBATH HWHPOPMALUIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEI
8 KIIACC
Kon N
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NPOBEPSIEMOro N
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
Hcnonp30BaTh  HayalbHbIE  TPEACTABIECHUS O  MHOMKECTBE
. JEHCTBUTENBHBIX YUCEI NIl CPaBHEHUS, OKPYIJICHUS U BBIYMCIICHUH,
. n300pakaTh JEMCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJUHATHOU
psAIMOM
[IpumensaTs noHsATHE apuU(METHYECKOTO  KBAJpaTHOTO  KOPHS,
- HaXO/JWTh KBAJpaTHbIE KOPHHU, HCIOJNB3Ysl MNPH HEOOXOAMMOCTH
' KaJIbKYJISITOP, BBITOJIHATH MpeoOpa3oBaHUs BBIPAKEHUHN, COAEpKAIIUX
KBaJIpaTHbIE KOPHHU, UCIOJb3Ysl CBONCTBA KOPHEN
13 Hcnonb3oBark 3amuck  OONMBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JECATUYHBIX npo0ei u creneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHATHE CTENEHM C LEIbIM IIOKA3aTElEeM, BBIIOJIHAThH
2.1 npeoOpa3oBaHusl BBIPAKEHUM, COACPKAIIMX CTEIEHH C IEJIBIM
IIOKa3aTesleM
55 BBIMONHATE ~ TOXIECTBEHHbIE  MPEeoOpa3oBaHUs  PALMOHAIBHBIX

BBIPQKCHHII HA OCHOBE TMpAaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anreOpanvdecKuMu Ipo0sIMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXUTCIN

24

3.1

3.2

33

[IpumeHsTh MpeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUs Pa3IUYHBIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate sMHENHBIE, KBagpaTHbIE YpPAaBHEHHWS U  PAalMOHAIBHbBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI IBYX YPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh NpOCTEHMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
IpeCcTaBIeHUN (YyCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA

YPaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U IIpOoYee)

[lepexomuth OT CcIOBECHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPETUPOBATH B COOTBECTCTBHUU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIfI pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JIMHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WJUTFOCTPAIlMI0  MHOXECTBA  PELICHUI
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAJIBHBIE TIOHSATHS U S3BIK
(TepMUHBI, CHMBOJMYECKHE OOO3HAYCHMsI), OMPEACNATh 3HAUCHUE
(GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEIesaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

9 KITIACC

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

, Yy =x% y = X%, y = [X|, onucheIBaTh CBOICTBa 4MCIOBOM (PyHKUIHHU 1O €€
rpaduky

Kon
NpoBePsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus




pe3yjabTara

1

1.1

1.2

1.3

1.4

Yucaa v BEIUMCIICHUS

CpaBHI/IBaTB U YIIOPAAOYMBATH palMOHAJIBHBIC W HpPpalldOHAIbBHBIC
qucia

BremonssaTh apI/I(bMCTI/I‘IeCKI/Ie ,HeﬁCTBHH C paluOHAJIbHBIMU YUCIIaMU,
couc€Tasd YCTHBIC M IIMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATE BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH IIOKa3aTCIAMU U KOpHCfI,
BBIYMCJIATH 3HAYCHHU A YHCIIOBBIX BBIpa)KeHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTeHLHBIe Yuciia, BbIIIOJHATD NPUKUIKY PE3YyJIbTaTa

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

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemate  nuHENHBIE W KBaApAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJAIIMUECS K HUM, IPOCTEHIINE TPOOHO-pAllMOHAJIbHBIE YPABHEHUS

22

Pemate cucTeMsl IByX JIMHEWHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 3a/aun alreOpanvecKUM CIIOCOOOM C TMOMOIIBIO
COCTABJICHUS] YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHH C JBYMs

NEPpECMECHHBIMU

24

2.5

2.6

[IpoBomuTh mpoCTEWIIME WCCIECIOBAaHUSA YpPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNpPUMEHEHHEM TpaduyecKkux
MIPEICTaBICHUN (HallpuMep, yCTaHABIUBATh, UMEET JIN YPAaBHEHHUE WU

CUCTEMa ypaBHEHUH PEIICHHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate JIMHEHHbBIE HCPaBCHCTBA, KBaApPAaTHLIC HCPAaBCHCTBA,
I/I306pa)KaTL pCHICHUC HCPABCHCTB Ha YHCI0BOM HpﬂMOﬁ, 3aIllMChIBATh

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

Pemarp cucTeMbl JHMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBAJApPAaTHOE HEPAaBEHCTBO, U300pa)xaTh pelIeHUe
CUCTEMbl HEpaBEHCTB Ha YHUCIIOBOI MpPSMOM, 3alUChIBaTh PEIICHUE C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7a4




OyHKIUU

3.1

3.2

33

3.4

4.1

4.2

4.3

4.4

Pacno3naBatb byHKIIUN HW3Y4YEHHBIX BUZOB. [TokasbiBaTh
CXEMAaTUYECKHU PACIONIOKECHHUE HAa KOOPAMHATHOHN TIOCKOCTH IpauKOB
¢byukuit Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT
3HAYCHHUH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA

[Toka3piBaTh CXEMAaTUYECKU PACIOIIOKECHHE Ha  KOOPJIUHATHOMN
IJIOCKOCTH TpadukoB QyHKUMHA BuAa y = VX, y = |X| U omuchIBaTh

cBoicTBa (DYHKITHI

Crpoutb ¥ M300paxkaTb CXEMaTHYECKH TIpadUKu KBaJPaTHUHBIX
(GyHKUMH, ONUCBHIBaTH CBOWCTBA KBAJPAaTHUUHBIX (YHKIMHA IO HX
rpaduxam

Pacnio3HaBaTh KBaJIpaTuuHyr0 (QYHKIMIO 1O (opmyiie, HIPUBOAUTH
MpUMEPHl KBaJpPAaTHUHBIX (DYHKIUH W3 peasbHOW KU3HH, (U3HKH,
reoMeTpUu

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUECKYIO MTPOrPECCUU MPHU
pa3HbIX cII0co0ax 3a/1aHus

BbINOMHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYN n-TO YJEHa
apu(pMeTHYECKOW U TeOMEeTpUYECKO MPOrpeccHii, CyMMBbI MEPBBIX N
YJIEHOB

N300pakaTh 4iieHbl MOCIEI0BATENBHOCTH TOYKAMHM Ha KOOPJMHATHOU
IIJIOCKOCTH

Pemate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMMA, B
TOM 4YHUCJIC 3aaadyud U3 pCaHLHOﬁ KHU3HHU (C HUCIIOJB30BaHHUEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI 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, 3allCh, CPAaBHEHHUE,
YHOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1a4 us
' peabHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, MpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHJE IpoOU U JpoOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MPOLIEHTHI, PEIICHUE 33/1a4 U3 PEaJTbHOU MPaKTUKU
15 [IpuMmeHeHHe TPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle TpsMas M oOpaTHas
' MIPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHOM. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BeJIMYMHAMU B BUIE (HOPMYIIBL
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXIECTBEHHO  pPAaBHBIC
' BBIPAXKEHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
5 s OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIUMTaHUE,
' YMHOXEHHE MHOTOWJIEHOB
o6 @opMybl COKpPAIIEHHOTO YMHOXKEHUS: KBAApaT CyMMBI U KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOYJICHOB Ha MHOKHATEIH
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 110 YCJIOBHUIO 3a/a4yd. PelleHne TEKCTOBBIX 3a1ad C
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMsl IN€peMEHHbIMHU. Pemienue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOULIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKnu
4.1 Koopaunara Touku Ha npsiMoit
42 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMM KOOPAMHATHON
' IPSAMOM
43 [IpssMmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKH Ha KOOPJAUHATHOM IUIOCKOCTH
44 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynaMu. UTeHue rpaduKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiun. CoiicTBa pyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 ['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna u BBIYUCTIECHUS
L1 KBanpatnsiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecaTUUHbIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIBHBIC
qucia
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cpoiictsa. CTaHgapTHas 3aluch 4ucia




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatnslit TpéxuiieH, pa3ioKeHUe KBaJPaTHOTO TPEXUICHA HA MHOKUTENN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoit 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pewienue ypaBHeHul, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoOHO-palliOHALHBIE YPaBHEHUS
I'padmueckas uHTEpnpeTanusi ypaBHEHHUI C ABYMS NEPEMEHHBIMU 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 HepaseHcTBO ¢ 01HOI ITepeMEeHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON NEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢bysaxuu. CriocoObl 3ajaHus PYHKIMHA
4.2 I'paduk pynkunuu. YreHue cBONCTB GyHKIUH 1O €€ rpaduxy
43 [Ipumeps! rpadukoB GYHKIIHMA, OTpakaroUX peaabHble IPOLECCH
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMY0O M OOpaTHYIO MpPONOPLHOHAIbHbBIE
' 3aBHCUMOCTH, UX IrpaduKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduaeckoe pereHne ypaBHEHHN U CUCTEM YpaBHEHUN

9 KVIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Hucna u BBIYUCIEHUS
1 ParyonanbHple uucia, MpPpalMOHAIbHBIE YWCIIA, KOHEYHbIE U OECKOHEUHbIE
' JIeCATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIbHBIE YHCTIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE AEHCTBUTENBHBIX
qucell
1.3 Apudmerndeckue AeUCTBUS C ACUCTBUTEILHBIMHU YACIAMU
W3mepenusi, npuOIMKeHUs, OIICHKU. Pa3sMepsl 0O0BEKTOB OKPYKAIOIIET0 MHPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Okpyriaenue uucen. [Ipuxkuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHeHUH, CBOASIIMXCS K KBaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumMepbl pelIeHHs YpPaBHEHHM TpPETbed W
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM JByX JTUHEHWHBIX YPABHEHUN C JBYMS IEPEMEHHBIMU
59 Pemenne cucreM NByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEHHOE, a pyroe —
' BTOPOM CTEIIEHU
2.10 ['paduueckas MHTEpIIpETAIMs CUCTEMbI YpaBHEHHH € IBYMsI IEpeMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MTMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHON
2.14 Pemienue cucrtem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBaaparHbpie HEpaBeHCTBA
216 I'paduueckas uHTEpHpeTalds HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMs

MNEPpCMCHHBIMU




3 OyHKIU

31 KBagpatnunas ¢yHkuus, e€ rpaduk u cBoiictBa. Ilapabomna, koopauHaThI
' BEPILINHBI TapaboIbl, 0OCh CAMMETPUH TapadoIIbl

3.2 I'paduxu GyHxmii y=kx, y=kx+b 1 UX CBOHCTBa

33 ['paduxu GyHkmit y=k/x, y = x’u uX CBOHCTBa

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

i1 OnpeneneHue u crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTEIbHOCTEH. 3agaHue
' MOCJIC0BATEIFHOCTH PEKYPPEHTHOU (hopMyIioi U GopMyIioi n-To dieHa

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

43 ['eomerpuueckass mnporpeccus. PopMmysibl n-r0  4YjeHa T'eOMETPUYECKOM
' IIPOIPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TEOMETPUYECKOH Iporpeccui
' TOYKaMH Ha KOOPJAMHATHOM MJI0CKOCTU. JIMHEHHBINH U 3KCIIOHEHIIMAIbHBINA pOCT

4.5 CrnosxHbIe POLIEHTHI




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: MHOXKECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, IHUKI, MPUMEHSTh UX MPH PEIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MmpeacTaBieHHe MHOXKECTB
JUIsl OTIMCAHMS PEAIBHBIX IPOLECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClioO3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTH IIPUMCPBI W KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJ0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Ipo0b, CTaHIAPTHBINA BUJ YMCIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpsA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAUHATHOMN
MPSIMOW, OKpYIJIATh YHCIA; yYMEHUE JeJaTh MHMPUKUAKY U OLEHKY

pe3yJibTaTta BBIYMCIEHUN

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOH CTENeHU
0oJbllle €AMHUIIBI; YMEHHE BBIIOJHATH pacu€rbl Mo Qopmynam,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUH H
BBIPAKEHUN C KOPHSIMH, PA3JIOKECHUE MHOTOYJICHA Ha MHOXKUTEIH, B
TOM YHCIIE C HCIOJIB30BAaHUEM (OPMYNI PAa3HOCTH KBaJpaToB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJAPATHHIC YpaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHUS C OAHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpeaMeETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTH Uil M300pakKeHUs peUIeHUn

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYJIU
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBajpaTUuHas ()yHKIHU,
oOpaTHass TPONMOPIMOHATBHOCTh, IMapaboya, runepbosa; yMeHHE
CTPOUTH rpaduky QyHKIKH, UCITIOIL30BATh TPA(UKHU IS ONPEICIICHHS
CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JAPYTHX
y4eOHBIX TPEJIMETOB U pEallbHOW JKM3HMU;, YMEHHE BBIPaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYINBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 IPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX THUIMOB (B TOM 4YMCIIE Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHHE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (HUrypa, TOUYKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pABHOOEAPEHHBIH
U PABHOCTOPOHHUHN TPEYrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MearaHa, OMCCEeKTpUCa U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJBHMK, KBaJapar, Tpamnenus;
OKPY>KHOCTh, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moo0HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaieNbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroj
(BeqIMUMHA yIja, CUHYC U KOCHUHYC yIJla TPEYrojbHHKA), IUIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KalOIIEM
MHUpPE; YMEHHE NpPUMEHATh (OpMyaBl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleNienuesla; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA,
teopemy Iludaropa, TpPUrOHOMETPHUUECKHE COOTHOIICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaei

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIBIO YEPTEKHBIX
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs — CHCTEMA
KOOpJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPHI U KOOPAMHATHI I MPEIACTABICHUS
JaHHBIX W pEIIeHUs 3aJady, B TOM YHCIE€ M3 JPYTUX Y4EeOHBIX

MPEIMETOB U PEATbHOMN )XKU3HU

14

YMeHHne omnepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE M KPYTrOBBIC
auarpamMmbl,  TaOnMWIBI, cpeaHee  apudMETHYEeCKoe, MeIuaHa,
HauOoJIbllIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, MHTEPIPETUPOBATH M  MPeoOpa3OBHIBATH




15

16

nH(popMalMIo, MPEACTABIEHHYIO B TaliWIlax M Ha JAUarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIGHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIydalHbIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yl METOJIOM OPTraHHU30BAHHOTO Mepedopa M C UCIHOIb30BAHUEM
MpaBUjia YMHOXKCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C IMIOHSITUEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEJIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYyKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTECYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MIEPUOIUUECKHIE IPOOH

13 Panmonaneupie uncia. ApudMeTHdyecKHe OIepalud ¢  PaldoHAIbHBIMU
' qucIaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMHU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYTJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BEIUMCIECHUN
2 AnrebpanuecKue BbIPAXKEHUS

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorouyieHsl

24 AnrebGpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHH. HevictBuss ¢
' apupMeTUIECKUMHU KOPHIMHU HATypaIbHON CTETICHU
3 YpaBHEHUS 1 HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHUN

1s Llensie u ApoOHO-panoOHabHBIE HepaBeHCTBA. CHCTEMBI UM COBOKYIHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTENBHOCTH, CIIOCOOBI 3aJaHMs II0CIIEN0BATEIHLHOCTEN

4.2 Apudmerndeckass u reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIU
OyHKIUsA, cnocoObl  3amanus  GyHkiuu. ['paduk  pynkmuu.  OO6nacTh
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBl (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IIPOMEKYTKE
6 KoopauHatsl Ha npsMoil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTYpHI 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BEIMYUH
7.6 BekTops! Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Maremartuka. Anrebpa : 7-i kiacc: 6a30BbIi ypoBeHb : yueOHuk/ 0. H. Makaperues, H. I
Munmrok, K. W. Hemkos, C. b. CyBoposa ; mox pen. C. A. TenskoBckoro. — 15-¢ u3n., mepepao.

— Mockaa : [IpocBemenune, 2023. — 255, [1] c. : ni.

Maremaruka. Anrebpa : 8-if kiacc : 6a30BbIil ypoBeHs : yueOnuk / FO. H. Makapsprues, H. I'.

Mungok, K. Y. Hewikos, crep. — Mocksa : [Ipocsewienue, 2024. - 319, [1] c. : un.

Marematuka. Anre6pa :9-if kiacc : 6a30BbIid ypoBeHb : yueOHuk / FO. H. Makapsrues, H. T

Munmok, K. Y. Heuikos, crep. — Mocksa : [Ipocsetienue, 2025. -

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

https://edsoo.ru/wp-content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

https://edsoo.ru/wp-content/uploads/2023/10/mp matematika.pdf

https://edsoo.ru/wp-content/uploads/2023/12/meta _matematika 01.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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