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IMNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sABIsSETCS OIHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpazoBaHMs: OHa oOOecrneyrMBaeT HW3y4YeHUEe JPYruX JUCHMIUIAH, Kak
€CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTApHOTO LIUKIIOB, €€ OCBOEHUE HEOOXOINMO
JUIsL TIPOJIOJDKEHMsI 00pa3oBaHMsi M B TOBCEAHEBHOM >Ku3HHU. Pas3Butue y
0o0ydJaronuxcsi HAyYHBIX TMPEACTABICHHH O TPOUCXOXKICHUH U CYIIHOCTH
anredpandeckux aOCTpakIui, Crnocode OTpaKEHUs MaTEMaTHYECKON HayKou
SABIIGHUH W TPOIECCOB B TMPHPOJAE M OOIIECTBE, POJIU MaTEMaTHYECKOTO
MOJICTMPOBAHUS B HAYYHOM IMO3HAHUH U B IPAKTUKE CITIOCOOCTBYET (DOPMUPOBAHUIO
HAyYHOTO MUPOBO33PCHHS U KAYECTB MBIIIICHUS, HCOOXOIUMBIX JIUIS aIallTalliH B
coBpeMeHHOM 1H(poBoM obmiecTBe. M3yuenue anredpsl o0ecneunBaeT pa3BUTHE
yMeHUsi Ha0moAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUIHOCTH MBINIJIEHUS, CTIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JENUCTBUSA U BBIBOJIbI, (POPMYIMpPOBaTh yTBepxkAeHUs. OcBoeHHE Kypca anreopbl
o0ecrnevnBaeT pa3BUTHE JOTHUYECKOTO MBIIUICHUS O0yUYaIOIUXCS: OHH UCTIOIB3YIOT
NEAYKTUBHbIE W WHIYKTUBHBIE PACCYXKIEHHUS, OO0OOIIEHHWE W KOHKPETHU3AIHIO,
a0OcTparupoBanue u aHajoruro. OOydeHue anredpe mpearnoiaraeT 3HauYuTEIbHbIN
00BEM CaMOCTOSTEHLHOM CSITENIBHOCTH 00YUaIOIIUXCSl, TOATOMY CAMOCTOSITEIbHOE
pelleHre 3aa4 SBISETCS peain3aueil 1eaTeTbHOCTHOTO MPUHIINIA 00YICHHUS.

B cTpykType nporpaMmmel yaeOHOTO Kypca «Anredpay st OCHOBHOTO OOIIETO
o0Opa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKHUE JINHUU:
«Yucna ¥ BBUHCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxkgas w3 3THX colepiKaTeabHO-METOTUIECKIX
JIMHUHN Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3yUYCHUS Kypca, B3aMMOJIEHCTBYS C
IpPYrUMHU €ro JuHusSMUA. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JOTHYECKH PACCYKIIaTh, UCIOIH30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Alredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasierax
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YyJarOIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudeckoro s3bika. Coaep)kaTenbHONH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxxanne nuHUM «Yucna ¥ BBIYUCICHHS» CIY>KUT OCHOBOM JIJIst
JAIbHEHIIIETO M3YYEHHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIHXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE NMOHATHA O YMCIIE HAa ypPOBHE OCHOBHOTO 001Iero obpa3oBaHus
CBS3aHO C PAIMOHAJIBHBIMU W HWPPALMOHAIBHBIMU YHCIIaMH, (OPMUPOBAHUEM



NpeACTaBICHUM O JEHCTBUTENHHOM YUCTIE. 3aBEPILICHHE OCBOSHUS YMCIOBOUM JTMHUU
OTHECEHO K cpeHeMYy 00111eMy 00pa30BaHUIO.

ConeprxaHue IBYX anreOpandecKux JIMHUN — « ANreOpandecKue BhIPAKEHUSD
U «YpaBHEHUS] U HEPABEHCTBAa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTHUYECKOTO amnmapara, HeOOXOAMMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEKHBIX IPEJIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero o0pazoBaHMs y4eOHBIH MaTepuas IPYHIUPYETCs] BOKPYT palMOHATbHBIX
BBIpOKEHUN. AjreOpa JEMOHCTPUPYET 3HAYE€HHWE MATEMAaTUKH Kak s3bIKa s
NOCTPOEHUS MATEeMAaTHYECKUX MOJIeJel, OMNHMCAHUs IMPOLIECCOB M  SIBJICHUU
peanbHOTO MUpa. B 3amaun oO0ydyeHus anreOpe BXOAAT TakKe lajdbHEHIIIee pa3BUTHE
AITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTI'0, B YaCTHOCTH, ISl OCBOEHHUA Kypca
uHQOpPMATUKKA, W  OBJAJICHUEC HABbIKAMU  JICIYKTUBHBIX  PACCYKIICHUU.
[IpeobpazoBaHre CUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTUIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIHOHATBHO-TPAPUYECKON TMHUM HALIEJICHO Ha MOJIyYeHUE
00yJaronuMucs 3HaHUM 0 (PYHKITUSX KaK Ba)KHEHIIEH MaTeMaTH4YeCKOW MOJAENH
JUTSL OTUCAHUS M UCCIIEIOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SABJICHUM B IPUPOAE U
oOmiecte. M3yuenne Marepuana CliocOOCTBYET PA3BUTHIO y O0YUaIOIIUXCS YMEHUS
UCIIOJb30BaTh PA3JIMYHBIE BBIPA3UTENbHBIE CpPEICTBA SI3bIKA MATEMaTUKU —
CJIIOBECHBIE, CHUMBOJMYECKHE, TpauuecKkue, BHOCUT BKJIAaI B (OpPMHpPOBAHUE
MPEACTABICHUM O POJIA MATEMATUKHU B PA3BUTUN LUBUIN3ALMU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wH3ydaercd Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CICAYIOIIME OCHOBHBIC pa3/elibl COJEp KaHUS:
«Uucna u BBIUKCIEHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPABHEHHUS U
HEpaBEHCTBa», « DyHKIUW.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcst 306 yacoB: B 7 kjiacce —
102 gaca (3 uaca B Heento), B 8 kitacce — 102 vaca (3 vaca B Hezento), B 9 kiiacce —
102 gaca (3 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

JlpoO6u OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEX0]] OT OJHON (HOPMBI 3amucu
npobeit k apyroil. IloHsTHe panMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHE,
yOOpSA0UMBAHUE  PALMOHAIBHBIX — uYuced. Apudmernyeckue JEHCTBUS C
palMOHAIIBHBIMYA YMciamMu. PemeHue 3aga4 U3 pealbHOM MPAKTUKHA HA 4acTH, HA
JIpooOu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJeM: OIpEIENICHUE, IpeoOpa3oBaHUE
BBIPQXXCHHUI HAa OCHOBE OIpEeICHHsI, 3aMUCh 00NMbIINX uncen. [IpomnenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaul Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEATbHON IIPAKTHKH.

IIpuMmeHeHne NPU3HAKOB  JIEIMMOCTH, pA3jI0KEHHE HA  MHOXKHUTEIU
HATypaJIbHBIX YUCETL.

PeanpHble  3aBuCcMMOCTH, B TOM  4YHciIe TmpsMas ©  oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJredOpanvecKkue BbIpaKeHU s

[IepemeHHbBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHUs C IIepeMeHHOU. [lonmycTumelie
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXAY BEIUYMHAMU B BUJIE
(dopmyiibl. Berunciienus no gpopmynam. IlpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXXKJECTBEHHO paBHbIE BBIpAXKEHHUS, TMpaBujia mpeoOpa3oBaHUS CYMM U
IPOU3BEJICHUH, NTpaBUIa PACKPBITUS CKOOOK M MPUBEIEHUS TIOJOOHBIX CIIaracéMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opnounensl 1 MHOrowieHsl. CreneHp MHorouneHa. Cio)keHue, BbIYUTaHUE,
YMHOXEHAE MHOTO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOKEHUS: KBapaT CyMMBI
Y KBaapar pazHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIO4JIEHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPeHb YpaBHEHHMs, IpaBuUiia IpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUH.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, PELICHNE JIMHENHBIX ypaBHEHUH. COCTaBIIEHHE YPABHEHHI 110 YCIIOBUIO
3anauy. Pemenue TeKCTOBBIX 3a4a4 € IIOMOIIBIO YPaBHEHUH.

JIuneiiHoe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEUHBIX YPAaBHEHHMM C AByMs I[EpPEMEHHBIMU. PelieHue cucrem ypaBHEHHMU
croco0oM MoACTaHOBKU. [IprMepbl penieHust TEKCTOBBIX 3a]1a4 ¢ IOMOLIBIO CUCTEM
YPaBHECHUU.

DOyHKUUA



Koopannara Toukn Ha npsiMoi. YucinoBbele NpoMexyTKH. PaccTosHue mexay
JIBYMS TOYKAMU KOOPJUHATHOU IPSIMOM.

[IpssmoyronbHas cucrema xKoopauHaT, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKHU Ha KOOpJIMHATHOM miockocTu. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMyJIaMU.
Urenue rpaduxoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuuu. ['paduk dyHkmm.
CgoiictBa (ynkiui. Jlunentnas ¢ynkuus, e€ rpaduk. I'paduk dynkuu y = [x|.
I'paduueckoe penieHne JIMHEUHBIX YPABHEHUN U CUCTEM JIMHENHBIX YpPaBHEHUIA.

8 KUIACC

Yucaa 1 BBIYMCICHUSA

KBagpatueiii kopenbp wu3 uucina. [loHarue o0 uppalnMoOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOpPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCIICHUSM. [[€MCTBUTENBHBIE YUCIIA.

Crernensb ¢ 1eNbIM MoKa3aTesieM U €€ cBoictBa. CTaHaapTHAs 3aMUCh YKCIa.

AsreOpanvecKkue BbIPAKEHUS

KBanparHseiil TpEXuiieH, pa3noKeHne KBAIPATHOTO TPEXWIECHA HA MHOKHUTENH.

Anrebpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoit apoOwu.
CrnoxeHue, BBIYUTAaHHE, YMHOXXEHHE, JIeJIeHHE alreOpandecKux ApoOer.
PanmonanbsHbie BBIpaXEHUS U UX MPEe0Opa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHuE, hopMyJia KOpHEHN KBajipaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPaTHBIM.
[Ipocreiimne poOHO-pallMOHANIbHBIE YPABHEHUS.

I'paduaeckas nHTEpIpETANHsl YPABHEHUM C ABYMS NIEPEMEHHBIMU U CHUCTEM
JVMHEVHBIX YPAaBHEHUW C JABYMs NE€PEMEHHbIMH. lIpuMepnl pelieHus Ccucrem
HEJIMHEWHBIX YPABHEHUMN C IByMsI IEPEMEHHBIMH.

Pemienne TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

YucoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU.
Cucrembl IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DOyHKIUU

[Tousitue pynkimu. O61aCTh ONMPEETICHNS] U MHOKECTBO 3HaUYCHUN (yHKITUU.
Crioco6bl 3a1anus PyHKITUH.

I'padux dyukmuu. Utenue cBoiictB (yHkiuu no e€ rpaduky. [Ipumepst
rpad@uKoB QYyHKIHM, OTPAKAIOIMIUX PEAIbHBIE TPOIECCHI.



OyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOMOPIIMOHATILHBIC
3aBHCHMOCTH, UX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pellleHre YpaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYHCICHUSA

PaunoHnansHble yucia, UppallMOHAJIbHbBIE YUCIA, KOHEYHbIE U OECKOHEYHbIE
JecsITUUHbIe ApoOu. MHOXKECTBO EHCTBUTENBHBIX YHCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHbIE JECSATUYHBIE ApoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JICHCTBUTEIBHBIX YUCEII U KOOPJIAUHATHOMN MIPSIMOU.

CpaBHEHHME JI€MCTBUTENIbHBIX 4HCEN, apuU(PMETUUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3mepbl OOBEKTOB OKPYKAIOLIETO MHpa, AJIUTENBHOCTh IPOLIECCOB B
OKpY>KaroIleM MUpE.

[TpuOnmxE€HHOE 3HaUEHUE BEJIMYUHBI, TOYHOCTh NpUONIMKeHUs. OKpyTiaeHue
yucen. [ [puknaka u oneHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. PemieHne ypaBHEHUH, CBOASAIIMXCS K JINHEMHBIM.

KBanparHoe ypaBHeHue. Peuienue ypaBHeHUM, CBOASALINXCS K KBAJIPaTHBIM.
bukBagpatHoe ypaBHeHue. lIpumepsl pemieHuss ypaBHEHUN TPETbE U YETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMM. PenieHue TEKCTOBBIX 3aaad
anredpandecKuM METOJIOM.

VYpaBHeHuEe ¢ JByMsI NEpEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pelienre cucrteM IByX ypaBHEHH,
OJIHO U3 KOTOpPBIX JIMHEHHOE, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a7a4 alredOpanyeckKuM crocoooMm.

YucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OAHOM IlepeMeHHOW. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEeHCTBA.
I'padmyeckas uHTEpIpeTalnys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DOyHKIUHA

KBagparnunas ¢ynkuus, e€ rpadpux u cpoiictBa. [lapabona, koopAHHATHI
BEPIIMHBI TAPadO0Ibl, 0Cb CAMMETPHUH MAPAOOJIBI.

Ipadukn bysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , n ux
CBONCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U MIPOrPecCUH



[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIENOBATEIbHOCTH
peKyppeHTHOM hopmyoit u popmyIioit n-ro wieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccur. @opmyibl n-ro 4ieHa
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCHii, CyMMBI IIEPBBIX 71 UJIEHOB.

N300pakeHne 4YJIeHOB apu(PMETHUYECKON M TE€OMETPUYECKON Mporpeccuit
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIOHEHUMAJIBHBIA POCT.
CI10KHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA [POI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapakTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K NPOLUIOMY UM HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHMEM K  JIOCTHIXKEHHSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THUX
JTOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpakaaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3ali ero
npaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp TpaKIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), FOTOBHOCTBIO K O0CYKICHHUIO STUYECKUX MPOOIIEM, CBI3AHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHWW HAyKH, OCO3HAHMEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOMI Ha AaKTMBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KM3HU Ui YCHENTHOW MpogecCHOHAIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHIUBUIyAIbHOU TPACKTOPUHM 00pa30BaHUS M KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, PELICHWH, pacCyXJIECHUN, YMEHHIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallUe B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHYECKOW HAyKuM Kak cdepbl 4YeloBEeYeCKOn
NEeSATENbHOCTH, TANOB €€ pa3BUTUSA W 3HAUYMMOCTH JJIA PA3BUTHUS LMBUIIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MAaTEeMaTUYECKOW KyJIbTYypOW KaK CpPeACTBOM
NO3HAaHUSA MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEATENbHOCTH;



6) ¢usmyeckoe BocnuTanue, (GpopmMupoBaHHEe KYJbLTYPbl 310POBbS U
IMOIMOHAJIBLHOIO 0JIAaronoJyuns:

TOTOBHOCTBIO TMPHUMEHSITh MAaTEeMaTHYECKHE 3HAHWS B HMHTEpecax CBOEro
37I0POBbS, BEJACHUA  370pOBOro  oOpaza JKM3HU  (370pOBOE  IIHUTaHME,
cOaaHCUPOBAHHBIA PEXUM 3aHATHUM U OTHbIXa, peryispHas Quznyeckas
AKTUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKa pedICKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIMOKY M TAKOTO K€ MpaBa JAPYroro 4eiOBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHNE:

OpHUEHTaIMel Ha TPUMEHEHUE MATEMATUYECKUX 3HAHUM JJIsl pellIeHus 3aa4 B
00J1aCTH COXPAaHHOCTH OKPY’KAIOIIEH CpeIbl, IUITAaHUPOBAHHUS IMOCTYIIKOB M OLICHKH
UX BO3MOXXHBIX MOCJIEICTBUH JIJIsl OKPYKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTHLHOTO
XapakTepa dKOJOTHYECKUX MPOOJIeM M IMyTEeH NX PEIICHNS,

8) ajanTanusa K U3MEHAIIMMCS YCJOBUSM COUMAJILHOW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATeIIbHOCTh, B TOM YKCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJICH, MpUOOpPETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETECHIIUU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHMH, B TOM YHCIE
dbopMyIIUpOBaTh UJEH, TIOHSTHUS, TUTIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEMUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CITIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAIIMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
IpPUHAMAEeMbIe pelIeHus] W JeHCTBHUS, (OPMYJIHPOBATh M OIEHHUBATh PHCKH W

MOCJIEeACTBUSA, POPMUPOBATH OIIBIT.
METANIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble Jiornueckue 1eMCTBHA:

e BBISABIIATh U XapaKTEPU30BaTh CYIIECTBCHHBIC NMPU3HAKU MATEMATUYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHUN MEXIy IMOHATUIMHU, (POpMyIUpOBaAThH
ONpPENCICHNUSI TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccuduKayi, OCHOBaHUS i1 OOOOIIEHWS W CpaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYJHPOBATH U  NPEOOPA3OBBIBATh  CYXKJICHHUS:
yTBEPJAUTEIbHBIE U OTPHUIIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE U OOIIHE,
YCJIOBHBIC;



BBISIBIISAITh ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTUBOpeursl B (akTaxX, MAHHBIX, HAONIOACHUSAX W YTBEPKICHUSX,
npeayiaraTh KpUTEPUH JIJISl BBISIBJIICHHS 3aKOHOMEPHOCTEHN W TPOTUBOPEYUHIA,
JIeNiaTh BBIBOJABI C HCIIOJNH30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIOUCHH 110 aHAJIOTHH;
pa3bupath J0Ka3aTeIbCTBA MATEMAaTHIECKUX YTBEPKACHUH (IIPSAMBIC U OT
MIPOTUBHOTO), MPOBOANTH CAMOCTOSTEILHO HECIOXKHBIE TOKa3aTelIbCTBA
MaTeMaTHYeCKuX (DAaKTOB, BBICTpaWBATh apPTryMEHTALUIO, TIPUBOIWTH
IPUMEPBI U KOHTPIIPHUMEPBI, 000CHOBEIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus yueOHOW 3ajaur (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUSA, BBHIOMpaATh HauboNee MOAXOAAIMN ¢ y4ETOM
CaMOCTOSTENILHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue 1eCTBUA:

WCIIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHMS,
GbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIINE IMPOTUBOpEUYNE, MpodiemMy,
CaMOCTOSITENIbHO YCTaHABJIMBATh KMCKOMOE W JaHHOE, (opMUpOBaTh
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UITUI0, MHEHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHYy HECJIOKHBIN
IKCMIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBAaHHE TI0 YCTAHOBIICHUIO 0COOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOO0I];
CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS U BBIBOJBI MO pe3yjIbTaTaM
MIPOBEIEHHOTO HAOJIONEHUS, WCCIASAOBAHMS, OIICHHBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undpopmaumeii:

BBISIBJISITH HEJJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUs 3a1a4U;

BbIOMpaTh, aHAJIM3UPOBAaTh, CHUCTEMATHU3HPOBaTh W HHTEPIPETUPOBATH
UH(GOPMAIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTaBICHMS;

BbIOMpaTh (opMy MpeACTaBICHUS HWH(POPMALUMU M HWLIIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHM, JuarpaMMaMi, HWHOM rpadukod Hu ux
KOMOHWHAILIMSIMU;

OLICHHMBATh HAAEKHOCTh HMH(OPMALMKU MO KPUTEPUSM, MPEII0KECHHBIM
yUHUTENEM WIN CPOPMYITHUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHUKATHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:

BOCIIPMHUMATh U (OPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUIMU
U [EeJIIMH OOIIIEHNUS, SICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUYKY 3PCHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOMY PEIICHUS
3a/1a4¥, KOMMEHTHUPOBATh TIOJYyUYEHHBINA PE3yIIbTaT;

B X0/ OOCY>KJICHHS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMbl, pelraeMoi 3a/1a4u, BHICKa3bIBaTh HJICH, HAIICIICHHBIC HA TIONCK
pEIICHHsI, COIMOCTABIATh CBOM CYXKIEHUS C CYXKICHUSAMH JPYTUX
YYaCTHUKOB JHMaliora, OOHAPYXUBATh Pa3IMYMe W CXOJCTBO TO3WIIHMA, B
KOppEKTHOH popme GpopMyTHpOBaTH pa3HOTIIACHS, CBOU BO3PAKECHHUS;
NPEJCTaBISITh  PE3yJNbTaThl  pEIICHHS  3aJadd,  AKCIICPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA, CAMOCTOSATEIBHO BEIOMPATh OpMAT BHICTYIUICHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTalM1 U 0COOEHHOCTEN ay JUTOPHH;

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHIUBUIYaIbHOU
paboTHI IpU PEIICHUH YYECOHBIX MATEMATHYECKUX 3a]1aY;

NPUHUMATH 1EJIb COBMECTHOU JESITENbHOCTH, TUIAHUPOBATh OPraHU3aIINIO
COBMECTHOM pabOThI, pacmpenenarb BHUAbI paboOT, IOrOBapUBATHCH,
00CyXIaTh MPOLIECC U Pe3yNbTaT paboThl, 0000IIATh MHEHHSI HECKOJIBKIX
JIIOICH;

y4acTBOBaTh B TPYNMNOBBIX ¢opMmax paboTel (0OCyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBIMOIHATH CBOIO 4acTh PaOOTHI
U KOOPJAWMHHPOBATH CBOM JACWCTBHS C JAPYTMMH YJICHAMH KOMAaH]IBI,
OIICHMBATh KAa4YE€CTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSM,
chopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PerynsiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE HeiCTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATH IUJIaH, AJITOPUTM PEIICHUS 3ajadu (WId ero
4acTh), BBIOMPATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECYypPCOB H
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBAaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOW WH(OpMAIUH.

CaMOKOHTPOJIb, AMOIMOHAJIbHbIN HHTEJJIEKT:

BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IPOIIECCa U pe3yibTaTa
peLIeHUs MaTEMaTUYECKOM 3a1a4H;

IPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTB IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA AECATEIBHOCTH IIOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JTOCTHKEHUS WM HEAOCTUXKEHUS LIEJH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATBI



K xoniy oOydenuss B 7 KJjacce OOy4arOUUMHCs TMOMYYUT CIEAYIONINE
IPEAMETHBIE PE3YIBTATHI:

Yucaa 1 BIYMCICHUSA

BoinonusaTe, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apuPpMETHUYECKUe
JNEUCTBUSA C PAalMOHATIbHBIMU YUCIIAMU.

Haxonuth 3HayeHUsi YUCIOBBIX BBIPAXKEHHUH, MPUMEHSITh Pa3HOOOpa3HbIC
CHoCcOObl U MPUEMBI BBIUMCIEHUSI 3HAYEHUN JIPOOHBIX BBIPAXKEHHM, COAEpKAIINX
OOBIKHOBEHHBIE U JICCSITUYHbBIE APOOH.

[lepexoauTh OT oAHOW (DOPMBI 3alUCH YMCEN K Apyroil (mpeoOpa3oBbIBAThH
JECSTUUHYIO JPOOb B OOBIKHOBEHHY0, 0OBIKHOBEHHYO B IECITUUHYIO, B YaCTHOCTU
B OECKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YNOPAI0YMBATH PAIMOHAJIBHBIC YKCIA.

OKpyrisaTh yucna.

BpInonHATE MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCIEHUN, OLIEHKY 3HAYCHHUI
YHUCJIOBBIX BBIPAKCHHI. BBINOIHATE AEHCTBHUS CO CTENEHSMHU C HATypaJbHBIMH
IIOKA3aTEIISAMH.

[IprMeHSTh NPU3HAKY IEITUMOCTH, PA3JIOKEHUE HA MHOKUTEIHN HATYpPaJIbHBIX
qucel.

Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3a]layd, CBSI3aHHBIE C OTHOLIECHHEM
BEJINYMH, MPONOPLUHOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, WHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUS 3aa4 C YyYETOM OTPAaHMYEHUI, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvecKkue BbIPpAKEeHUA

Hcnonb30BaTh alire0OpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOECHUSI Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAUYECHUSIX
IIEPEMEHHBIX.

BrinonssaTs npeobpazoBaHust IEIOr0 BhIpAKEHUSI B MHOTOWIEH MTPUBEICHUEM
NOJIO0HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpINONMHATE yMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBIATh Pa3loKEHUE MHOTOWICHOB HAa MHOXHUTEIH C IMOMOUIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENS, TPYIITUPOBKH CaraeMblX, IPUMEHEHUS
(GopMyJ1 COKpALIEHHOT'O YMHOXKEHHUSL.

[IpumeHnsATh npeoOpa3oBaHUs MHOTOUYJIEHOB JJIA PELIEHUs pa3IMYHBIX 3a7a4
U3 MaTEMAaTHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIBHBIMU IIOKA3aTEISAMU IS
peoOpa3oBaHUs BRIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA



Pemate nuHENHBIE YpaBHEHHS C OJHOW NEPEMEHHOM, NMPUMEHAS IpaBUia
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATh, sABIsIETCS
JIM YUCJIO KOPHEM YPaBHEHUS.

[IpumensaTs rpaduyeckrie METOIbl PU PEIICHUH JIMHEHHBIX YPABHEHUN U UX
CUCTEM.

[TogOupaTe npuMepbl Map YUCEN, SBISIIOUIUXCS PEHICHHUEM JHUHEHHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH IpauK JMHEHHOTO YpaBHEHUS C ABYMSI
NEPEMEHHBIMU, MOJIB3YSICh TPadUKOM, MPUBOAUTH TPUMEPHI PEILICHUS] YPaBHEHUS.

Pemars cuctemsbl ABYyX JTMHEHHBIX YPABHEHUM C IByMs IEPEMEHHBIMU, B TOM
yucie rpaguyecKu.

CocraBisaTh W pemiaTh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHHMI MO yCIOBUIO 3aJa4H, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4¥ MOJy4YEHHBIN pe3ybTarT.

DOyHKUUHA

N300paxkath HA KOOPAMHATHOMN MPSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anre0pandecKoM sI3bIKe.

OTMeuaTrh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJWHATAM,
CTpOUTH Irpa@uku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH y = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, pACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutpb 3HaueHure QyHKIUHU 110 3HAUEHUIO €€ apryMeHTa.

[Tonumates rpaduyeckuii cocod MpeACTaBiICHUS U aHaiIM3a WH(OpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPaPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xonmy oOydenuss B 8 KJjacce o0Oydyarolmuics TMOMYYUT ClEAyIOLIUe
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa 1 BBIYMCICHUA

Hcnonp30BaTh HadalbHBIE IPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YHUCeN JUIsl CPABHEHMSI, OKPYTJICHUS U BBIUUCIECHUHN, N300pakaTh ACHUCTBUTEIbHBIC
YyyCia TOYKaMUA Ha KOOPJAWHATHOW MPSMOM.

[IpumenaTy mnoHATHE apU(METHUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIC KOPHHU, HCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITIOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonp3oBaTh 3amucy OONBIIMX U MaIbIX YHUCET C TMOMOIIBIO JECATUIHBIX
npo0eii u creneHeit yucna 10.

Auire0panvecKkue BbIPpaKeHUs



[IpyMeHsATh TMOHSATHUE CTEHNEHW C LEIbIM I[OKAa3aTeJeM, BBINOJIHSITh
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIUX CTEIICHHU C 1IeJIBIM ITOKa3aTeIeM.

BrInonHATH TOXKECTBEHHBIE TPEOOPa30BaHUs PALlMOHAIIbHBIX BIPAXKEHUN Ha
OCHOBE MpaBWJI ACHCTBUI HaJ MHOTOYJIEHAMH U alredpandyeckKuMu ApoosiMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensaTs npeobpa3oBaHus BbIpAXKEHUH IS pEIICHUs Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHBbIE, KBaJIpaTHbIC YPAaBHEHUSI M PallMOHAJIBHBIE YpaBHEHUS,
CBOJISILLIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMSs IEPEMEHHBIMHU.

[IpoBoauTH MpocCTeiIe UCCIICIOBAHUSI YPAaBHEHU U CUCTEM ypaBHEHU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHnil (YyCTaHaBIUBAaTh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YpPaBHEHUU PEIICHUS, €CIM UMEET, TO CKOJIbKO, W
npoyee).

[lepexoauTh OT ciioBecHOM (OPMYJIMPOBKU 3aJauu K e€ airedpanyeckon
MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUSI WM CHCTEMBbI YpaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Ja4M MOJIYYEHHBIN PE3YIIbTAT.

[IpruMeHsTh CBOMCTBA YNCITOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpad)uyeCcKyIo
WJUTIOCTPAIIMI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIMHA

[TonumaTh ¥ HUCTHOJIB30BaTh (YHKIIMOHAIBHBIE MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHUS), OMPENEATh 3HAUCHHE (DYHKIIMU IO 3HAYCHHIO
apryMeHTa, ONpeAeNsTh CBOMCTBA GYHKIUHU 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEHTapHBIX (QYHKIIMA BUIA:

y=k/x, y=x2,y=x3,y =|x|, y = VX, OIICHIBaTH CBOHCTBA YHCIOBOMN (hyHKIHH
o e€ rpaduxy.

K xoniy oOydenuss B 9 KJjacce o0Oydyarouuics TMOMYYUT ClEAyIOLINe
IpeAMETHBIE PE3YIbTaTHhI:

Yucaa 1 BIYMCICHUA

CpaBHUBATH U YNOPAI0YMBATH PAIIMOHAIBHBIE U UPPALIMOHATIbHBIC YUCTIA.

BrinonusaTs apudmernueckue qeHCTBUS C palliOHATBHBIMUA YHCIIAMH, COUETas
YCTHBIE U MHUCbMEHHbIC MPUEMBI, BBINOIHATh BBIYUCICHUSI ¢ UPPALUOHATIbHBIMU
YUCJIAMHU.

HaxoauTe 3HaueHust cTeneHei ¢ 1eabIMU MoKa3aTeIIMU U KOpHEH, BRIUUCIIATh
3HAYEHUS] YUCTIOBBIX BBIPAKECHUI.

OKpyrisaTh JEUCTBUTENbHBIC YMHCIA, BBIMOJHITh MPUKUIKY pe3yJibTaTta
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA



Pemars nuHelHbIE M KBapaTHBIE YPABHEHUS, YPABHEHU, CBOISIIMECS K HUM,
npocrenime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemars cucremsl nByX JIMHEMHBIX YPAaBHEHUU C ABYMs NEPEMEHHBIMH M
CUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJIACTCS JINHECHHBIM.

Pemarp TekcTOBBIE 3amayM  aireOpauvdeckKuM CHOCOOOM €  TOMOIIBIO
COCTABJICHMSI YPAaBHEHHUS UJIM CUCTEMBI JIBYX YPAaBHEHUH C JBYMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM 4YHCJI€ C IPUMEHEHHUEM IpauuecKuX MpeCTaBICHUN (yCTaHABIUBATh, UMEET
JM YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHUS, €CIIM MMEET, TO CKOJIBKO, W
npoyee).

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHNe HEPABEHCTB HA YMCJIOBOM IIPSAMOM, 3aIIMCHIBATH PEIICHUE C IOMOLIBIO
CHUMBOIJIOB.

Pemate  cucTeMBI  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPaBEHCTB,
BKJIIOYAIONINE KBAJpaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCBHIBATh PELIEHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonbs30BaTh HEPaBEHCTBA NIPU PEIICHNUN Pa3IUYHbIX 3aa4.

DOyHKIUU

Pacno3znaBaTh (yHKIMM U3y4eHHbIX BMJOB. lloka3piBaThb cXeMaTHUECKU

pacrnoioKeHUe Ha KOOPAMHATHOM TNIOCKOCTH TpadpukoB GyHKUMNA BUJA: Y = kx, y =
kx +b,y=kix,y=ax2 +bx+c,y=x3,y= VX, y = |x|, B 3aBUCUIMOCTH OT 3HaYCHUM
K03 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts 1 m300paxaTh CXeMaTH4YeCKH TrpadUKH KBaAPATUYHBIX (PYHKITUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUN MO X IpauKam.

Pacnio3naBath kBagpaTHuHyl (QYHKUHUIO 1O (HOpMyIie, MPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIMNA U3 peaTbHOMN KU3HU, PUZUKHU, TEOMETPHH.

YuciioBble MOCIEA0BATEIBHOCTH H IPOrPecCHu

Pacnio3naBaTh apudmMeTHuecKyro U TeOMETPUIECKYIO MPOTPECCUU TPU PA3HBIX
croco0ax 3aJaHusl.

BbINONHATE  BBIYMCICHUS C  UCHOJb30BaHWEM (opMyd n-ro ujieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI NEPBBIX N YJIEHOB.

N300paxaTh wiIE€HBl MOCJIEI0BAaTEIbHOCTH TOYKAMM Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBHOCTMU, B TOM
YHUCJIE 3a/1a4u U3 PeaIbHOM >KM3HU (C KCIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢possbIe)
pa3esioB H TeM Konrpoabnsie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMblI padoThI padoThI
pecypchl
| Yucna v BEIYUCICHUS. 75 | bu6mmoreka [IOK
ParmonanbsHele yncna https://m.edsoo.ru/7f415b90
) Anrebpanyeckue 7 | bubnuorexa [JOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 | bubmuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 bu6mmorexa [IOK
rpaduku. OyHKIIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHue u 6 1 bubaunoreka LIOK
000011IEeHNE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOI'PAMME
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8 KUIACC

KosmmuecTBo yacos JIEKTPOHHBIE
HaumenoBanue
Ne (uu¢posbIe)
pa3aenoB M TeM Kontpoabnbie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMblI padoThI padoThI
pecypcsbl
Uucna v BBIYUCIICHMUS. bubnuorexa [JOK
1 15
KBanpatHbie kopHH https://m.edsoo.ru/7f417af8
Uucna v BBIYUCIICHHUS.
2 CreneHb ¢ LEIbIM 7 brbmmorexa [OK
H https://m.edsoo.ru/7f417af8
MoKa3aTeseM
Anrebpandeckue
3 BBIPAKCHHUS 5 1 bubmorera [JOK
P N https://m.edsoo.ru/7f417af8
KBagparsslii TpéxuineH
AnreOpandeckue
4 BBIPAKEHUSI. 15 | bu6mmoreka [IOK
AnreOpanueckas https://m.edsoo.ru/7f417af8
apo0b
YpaBHeHus 1
5 HEPaBEHCTBA. 15 1 bu6nuoreka [IOK
KBanpatHsie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHuA U
6 HepaBeHCTBa. CUCTEMBI 13 bubmmorexa [TOK
p o https://m.edsoo.ru/7f417af8
ypaBHEHUU
YpaBHeHus U
but6mmoreka [{JOK
7 HEpaBEHCTBA. 12 1

Hepasencrtpa

https://m.edsoo.ru/7f417af8
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2 Oynkimu. OCHOBHBIE 5 bu6mmorexa [IOK
TOHSTHUS https://m.edsoo.ru/7f417af8
9 OyHKIMU. YucioBbie 9 bu6mmoreka [IOK
byHKIMH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE N 6 bubmuorexa [JOK
000011eHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME
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9 KUIACC

KosmnuecTBo yacos DJIEKTPOHHbIE
Ne HanmMeHoBaHue pa3iesioB u (uudposbIe)
Kontpoabusie | IIpakTuyeckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Yucna v BEIYUCICHUS. 9 bu6mmoreka [IOK
JleicTBUTENbHBIC YHCTIA https://m.edsoo.ru/7f419d08
VYpaBHEHHUs U HEPABEHCTBA.
2 VYpaBHeHHUs ¢ OAHOU 14 1 brbmmorexa [TOK
P . A https://m.edsoo.ru/7f419d08
MepeMeHHON
3 VYpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
Cucremsbl ypaBHEHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnuorexa [JOK
Hepasenctpa https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
o 1 1
> YHKIHH 6 https://m.edsoo.ru/7f419d08
6 YucnoBsie 15 ) bu6moreka [JOK
MOCJIEAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHnue, 06061IeHNE, 13 | bubnuorexa [JOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6 0
I1O ITTPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

[TonsATHE panMOHAIBHOTO
qucia

ApudmMernueckue T1eUCTBUS C
palrOoHaJIbHBIMHA YUCIIaMHA

ApudmMernueckue I1eUCTBUS C
parMoHaTBHBIMH YHCTIAMU

Apudmernueckue T1eUCTBUS C
paloHaIbHBIMU YHCIAMU

Apudmernueckne 1eUCTBUS €
paloOHAIBHBIMH YU CIAMU

Apudmernueckue 1eUCTBU €
palvoOHAIBHBIMH YU CIAMU

CpaBHeHue, ynops0unBaHue
paLMOHATIBHBIX YHCE

CpaBHeHue, ynops0uuBaHue
palMOHAJIBHBIX YHUCEII

CpaBHeHue, ynops0uuBaHue
palMOHATIBHBIX YHCET

10

CreneHs ¢ HaTypaJIbHBIM
nokasaresuem

bubnunoreka [IOK
https://m.edsoo.ru/7f4211de



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de

11

CreneHb ¢ HATYypaJIbHBIM
MoKa3aTeseM

bubmuoreka [JOK
https://m.edsoo.ru/7f421382

12

CreneHs ¢ HaTypaIbHBIM
MoKa3aTesieM

but6mmoreka [IOK
https://m.edsoo.ru/7f42154e

13

Crernens ¢ HaTypaJIbHbIM
IIoKa3aTejieM

but6mmoreka [JOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypaJlbHBIM
rokasaresaeM

15

Pemrenre ocHOBHBIX 3a/1a4 Ha
Ipoou, TPOLEHTHI U3
peanbHOM MPAKTUKHU

16

Pemrenne ocHOBHBIX 3a/1a4 Ha
IpoOu, TPOLEHTHI U3
peabHOM MPAKTUKHU

17

Pemnrenne ocHOBHBIX 3a7a4 Ha
JIpOoOH, IPOIIEHTHI U3
peanbHON NPaKTUKH

18

Pemenrie o0CHOBHBIX 3a/1a4 Ha
IpoOH, IPOIIEHTHI U3
peanbHON NPAaKTUKH

19

[Ipu3Haku AenMMOCTH,
pa3J'IO>K€HI/ISI HAa MHOXHUTCIIN
HAaTypaJIbHBIX YHCEN

20

[Ipu3Haku AenMMOCTH,
Pa3JI0KCHUA HA MHOXKUTCIIN
HaTypaJIbHBIX YHCEN



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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PeannHEIE 3aBUCUMOCTH.

21 [Ipsimast u oOpaTHas
[IPONOPLIUOHAIBHOCTH
PeanpHble 3aBUCUMOCTH.
22 [Ipsimast 1 oOpaTHast
IIPONOPLUOHAIBHOCTH
PeanbHbIe 3aBUCHMOCTH.
23 [Ipsimas u oOpaTHas
IIPONOPLHUOHATIBHOCTH
PeanbHbie 3aBUCHMOCTH.
24 [Ipsimas u oOpaTHast
MPONOPIUOHAIIBHOCTH
)5 KonTponbhas padota no
teme "PannonanpHble yncna'
26 BykBeHHBIE BBIpaX)eHUs bubmorexa [OK
https://m.edsoo.ru/7f41feec
27 dopmyisl
28 DopmyIbl
29 [Tepemennsie. Jlomyctumebie
3HAYEHUSI TIEPEMEHHBIX
[TpeobpazoBanre OyKBEHHBIX
30 BBIpAKEHUI, paCKpBITHE bu6mmoreka [IOK
CKOOOK M IIpUBEACHUE https://m.edsoo.ru/7f41fafa
MOTIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
31 BBIPAKEHUI, paCKpbITHE bubmuoreka [IOK

CKOOOK U IIPUBEJICHHE
MOJOOHBIX ClTaraeMbIX

https://m.edsoo.ru/7f41£{d70
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[IpeobpazoBanme OyKBEHHBIX
BBIPa)KCHUI, pACKPBITHE

32
CKOOOK U IIpUBEJICHUE
MOTIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
1 BBIPA)KCHUM, PACKPBITHE
CKOOOK U IIPUBEJICHHE
MOJIOOHBIX CIaraeMbIxX
34 CBoiicTBa CTEIIEHHU C bubmuorexa [JOK
HaTypaJIbHBIM I10Ka3aTEIEM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTEIICHHU C bubmuorexa [JOK
HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTEIICHHU C bubmorexa [JOK
HaTypaJIbHBIM I10KA3aTEIEM https://m.edsoo.ru/7f4218be
37 MHorouseHsl bubmorexa [OK
https://m.edsoo.ru/7f42276¢
38 MHorouieHbl bubmorexa HOK
https://m.edso00.ru/71422930
19 CnoxeHue, BEIYUTAHUE, but6mmoreka [IOK
YMHOXEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BEIYUTAHUE, but6mmoreka [JOK
YMHOKEHUE MHOTOUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BEIUMTAHUE, but6mmoreka [JOK
YMHOKEHUE MHOTOUYJIEHOB https://m.edsoo.ru/7f422fca
47 Cnoxenue, BEIUMTAHUE, but6mmoreka [IOK
YMHO@EHUE MHOTOYJIEHOB https://m.edsoo.ru/7{423182
43 @opMyIIbl COKpALIEHHOTO bubnuorexa IIOK

YMHOKCHUA

https://m.edsoo.ru/7f42432a
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DopMyJIbl COKPAILIEHHOTO

bubmuoreka [JOK

44
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJibl COKPAILIEHHOTO bubnuotexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f424¢c12
46 @opMyIbl COKpAIEHHOTO bubnuotexa [JOK
YMHOKEHUSA https://m.edsoo.ru/7f424£d2
47 ®opMyIbl COKpaLIEHHOTO bu6nuorexa IIOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 Paznoxxenrne MHOTOYIEHOB Ha bubnuorexa [JOK
MHOXUTEIU https://m.edsoo.ru/7f423312
49 PaznioxxeHre MHOTOWIEHOB Ha bubnuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOrO4JI€HOB Ha bubmorexa [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 Pa3noxenne MHOrOWwIEHOB Ha
MHOXHUTEJH
Kontposnbnas padota no
52 teMe "AnreOpanueckue
BbIpaKeHUs"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUI
JIuneliHOE ypaBHEHHE C
54 OJIHOM IIEPEMEHHOM, pelIcHUE
JIMHEUHBIX YpaBHEHUN
JIuneliHOE ypaBHEHHE C
N N but6mmoreka [JOK
55 OJIHOW MEPEMEHHOU, PELICHUE

JIMHEWHBIX YpaBHCHUHN

https://m.edsoo.ru/7f420482
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JIuHeitHoe ypaBHEHHE C

56 OJIHOM NIEPEMEHHOM, pelIeHUE
JIMHEHHBIX YPaBHEHUN
57 Pemenue 3agad ¢ nomoIipro bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenue 3agau ¢ nomoiipro bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3agad ¢ nomoliipio but6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3agau ¢ moMoIimsro but6mmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f420e6e
JIuneliHOEe ypaBHEHHE C
61 BYMsI IEPEMEHHBIMH U €TI0 bromorexa [OK
Sl P https://m.edsoo.ru/7f427¢c32
rpaduk
JIuneliHoe ypaBHEHHE C
62 BYMsI IEPEMEHHBIMU U €TO bubmorexa [OK
4 P https://m.edsoo.ru/7f427¢8a
rpaduk
CucreMa IByX JTUHEUHBIX
63 ABHEHUU C IBYMSI bubmmorexa [JOK
yp Y https://m.edsoo.ru/7f42836¢
MepeMEHHBIMU
CucreMa IByX JTUHEUHBIX
64 YpPaBHEHUH C IBYMSI
MepeMEHHBIMU
CucreMa IByX JTUHEUHBIX
65 ypaBHEHUH C ABYMS

NEPCMCHHBIMU
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CucreMa IByX JTUHEUHBIX

66 YpPaBHEHUH C IBYMsI
[IEpEMEHHBIMU
67 Pemenue cucrem ypaBHeHMI bubmorexa [OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHU bubmmorexa OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa LHOK
https://m.edsoo0.ru/714287d6
70 Pemenue cucrem ypaBHeHH
71 Pewrenue cucreM ypaBHeHU
7 Konrponbnas padora no bubnuoreka IIOK
teMe "JIuneiinble ypaBHeHU" https://m.edsoo.ru/7f421044
7 Koopaunara Touku Ha bu6nuoreka [IOK
PSAMOM https://m.edsoo.ru/7f41de76
Bbu6mmoreka [JOK
7 HHeoBbIe MpOMErKyTKit https://m.edSO(])_.Iru/7f41dff2
75 UucoBble TPOMEKYTKH
Paccrosinue mexny nBymst
76 TOYKaMH KOOPAUHATHOU
IpsIMON
Paccrosinue mexny n1Bymst
77 TOYKaMH KOOPAUHATHOU
IpSIMON
73 IIpssMoyronbpHas cucreMa bubnuorexa IIOK
KOOPIHHAT Ha IIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 IIpssMoyronbpHas cucreMa bubnuoreka IIOK

KOOpAUHAT Ha IIJIOCKOCTU

https://m.edsoo.ru/7f41e42a
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20 [Tpumeps! rpadukos, bu6mmoreka [{JOK
3aIaHHBIX (OpMyJIaMu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpaduxos, bubnuotexa [JOK
3aIaHHBIX (OpMyJIaMu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukos,
3aJIaHHBIX (OpMyJIaMu
23 UYrenue rpauKoB peabHbIX bu6nuorexa IIOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
24 Urenue I‘pa(I)I:IKOB peanbHBIX
3aBHCHUMOCTEM
bubnmnorexa [JOK
85 Honsrue pyHKumm https://m.edSO(])_.Im/7f4lefO6
86 I'paduk Gynkmm
. . bubnmoreka [JOK
87 CroiicTsa dymKumii https://m.edSO(])_.Im/7f4lfO78
. . bu6muoreka [JOK
88 Crofictsa dynKumi https://m.edsocl)—.lru/7f41f1 fe
. bubnmoreka [JOK
89 Jlumeiinas gynicuns https://m.edsogru/7f427282
. bubnmoreka [JOK
20 Jluneitnas dyHKums https://m.edSO(])_.Im/7f427412
91 [Toctpoenue rpaduka bu6mmoreka [{JOK
JTUHEHHON QyHKIINH https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka
JTUHEHHON (QyHKINH
93 I'paduk pynkumu y =[x|
94 I'padux pynkuum y =[x|
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95

Kontponbnas padota mo
teme "KoopanHatel u
rpaduku. Oynkuun" /
Bcepoccuiickas npoBepodHas
pabota

bubnunoreka [IOK
https://m.edsoo.ru/7141£50a

96

Nrorosast KOHTpOIbHAS
pabota / Bcepoccuiickas
poBepoyHas paboTa

bubmmorexa [JOK
https://m.edso0.ru/71429c6¢

97

[ToBTOpEHNE OCHOBHBIX
MIOHSITHI U METOJIOB Kypca 7
Kiacca, 0000IIeHre 3HaHUH

98

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOLOB Kypca 7
Knacca, 0000IIeHre 3HaHUH

but6mmoreka [IOK
https://m.edsoo.ru/7f429132

99

[ToBTOpEHNE OCHOBHBIX
IIOHATUN U METOLO0B Kypca 7
Knacca, 0000IeHe 3HaHu|

but6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJ0B Kypca 7
Kjacca, 00001eHne 3HaHui

101

[ToBTOpEHNE OCHOBHBIX
MOHATHUI U METOJI0B Kypca 7
Kjacca, 00001eHne 3HaHui

but6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJOB Kypca 7
Kjacca, 00001IeHne 3HaHHI

bubmuoreka [JOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

102
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8 KUIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
° T n¢poBsbl
Jr:[;n Tema ypoxa Bcero Kontpoabiete | Hpaktirieckie i[:y'?eﬂnﬂ gﬁ;}:ﬂ?)Ba:eJIbele
padoTsbI padoTsbI pecypesI
| KBagpartsslii KOpeHb U3 | bubnuorexa [JOK
qucIia https://m.edsoo.ru/7f42d452
) [TonsiTe 06 | bu6mmoreka [{OK
HAPPALUOHAIIBHOM YHCIIE https://m.edsoo.ru/7f42eaaa
JlecaTuuHbIC
3 MPUOJIIKEHUS 1
HPPAMOHATIBHBIX YHCET
Hecsatuaanie
4 MPUOJIIKEHUS 1
HUPPALMOHATIBHBIX YHCET
5 JleicTBUTENbHBIC YKCTIA 1
6 CpaBHeHMe 1
NeHCTBUTEIBHBIX YHCE
7 CpaBHeHMe |
NEHUCTBUTEIBHBIX YHCEN
2 Apudmernueckuit )
KBaJIpaTHBIN KOPEHb
9 VYpaBHeHHe BUJA X* = a 1
CaoiicTBa
10 apu(pMETHIECKUX 1 bubmmorexa [JOK

KBaJPaTHBIX KOPHEU

https://m.edsoo.ru/71{42d862
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CBoiicTBa

11 apudmeTnyecKux bubamorexa [TOK
. https://m.edsoo.ru/7f42d862

KBaJPAaTHBIX KOPHEH
[IpeobpazoBanue

12 YHUCJIOBBIX BBIPAKEHUH, bu6mmoreka [JOK
coJiep Kallux KBaJgpaTHbIE https://m.edsoo.ru/7f42dd26
KOpHU
IIpeobpa3oBanue

13 YUCJIOBBIX BBIPAXKEHUN, bubnunorexa [JOK
CcoZeprKalluX KBaIpaTHLIE https://m.edsoo.ru/7f42ded4
KOpHH
ITpeobOpazoBanue

14 YUCJIOBBIX BBIPAYKEHUN, bub6numorexa LIOK
CcoJiepKalluX KBaApaTHbIE https://m.edsoo.ru/7f42e0be
KOpHHU
[IpeobpazoBanue

15 YUCJIOBBIX BBIPAXKEHUH, bubmnoreka [IOK
COZIepKAIMNX KBaJpaTHbIE https://m.edsoo.ru/7f42¢262
KOpHU

16 Crernens ¢ HeiabM bubmnoreka [IOK
[oKa3areyieM https://m.edsoo.ru/7f4354a4
CrangapTHas 3auCh
gyucia. Pazmepsr 00beKTOB
OKpY>KaroIero Mupa (0T Bu6miorexa LOK

17 3JI€MEHTapHbBIX YaCTHUIL J10

KOCMHUYECKHX 00BEKTOB),
JUTUTEIILHOCTH MPOLIECCOB
B OKpY’KaloIIeM MHUpe

https://m.edsoo.ru/7f436098
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CBolicTBa CTENEHU C

bubmnoreka [IOK

18 LIEJIBIM TTOKA3aTENEM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C bu6mmoreka [{OK
[IEJIBIM TTOKAa3aTeIEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C bubnnorexa [JOK
LIENBIM [TOKA3aTeNEM https://m.edsoo.ru/7f435648
71 CBoiicTBa CTENEHHU C bubmuoreka [JOK
LIENBIM NTOKA3aTENEM https://m.edsoo.ru/7f43599a
2 CBoiicTBa CTENEHHU C bubmuoreka [{OK
LIETBIM MTOKA3aTENEM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuiieH
24 KBagparsslii TpEXuineH
25 Pasnoxenue kBagpaTHOro bubnuorexa [JOK
TpEXUICHA HA MHOXHUTEIN https://m.edsoo.ru/7f42fd38
%6 Pasnoxenue kBagpaTHOro bubnuorexa [JOK
TpEXWICHA HA MHOXHATEIN https://m.edsoo.ru/7f42fd38
Kontponbnas padota mo
7 temaMm "KBagparssie bubnuorexa [JOK
kopHU. CTerneHu. https://m.edsoo.ru/7f42ec80
KBanpathslii Tpexusnen"
bubnuorexa [JOK
28 Axre0parrieckas Apodh https://m.edsocI).Iru/7f430382
JlonycTuMble 3HaUEHUS
29 MEPEMEHHBIX, BXOSIINX B
anreOpandecKue
BBIPAYKECHUS
30 JlonmycTrMble 3HaYEHUS

MNEPEMCHHBIX, BXOIAIINX B
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anredpandecKue
BBIPpAXCHUSA

OCHOBHOE CBOICTBO

bu6mmoreka [{OK

31
anredpandeckoit 1pobu https://m.edsoo.ru/7f4308¢6
bubmuoreka [{OK
2 .
3 Coxparnerne apodeit https://m.edsoo.ru/7f430a8a
bu6mmorexa [JOK
33 C Octi
Oipatfietiiic Apodbelt https://m.edsoo.ru/7f430f44
Bbu6mmoreka [JOK
34 C ocii
Okpatticiiue Apobent https://m.edsoo.ru/7f430f44
CloxxeHue, BEIYMTaHUEC,
35 MHOKEHHE U JIeTICHUE bubmmorexa [IOK
4 A . https://m.edsoo.ru/7f43128¢c
anredpandeckux apooeit
CnoxxeHne, BEIYMTAHUEC,
36 MHOKEHHE U JIeJICHUE bubmaorexa [IOK
Y g . https://m.edso00.ru/7f4315¢c0
anredpandeckux apooeit
Cnoxxenue, BEIUMTAHUE,
37 MHOKCHHE U ICIICHUC Bubmrorexa OK
4 g . https://m.edso00.ru/7f4318c2
anredpandeckux apooeit
Cnoxxenue, BEIUMTAHUE,
38 MHOKCHHE U JICJICHUE Bubmaorexa LOK
Y A o https://m.edsoo.ru/7f431a20
anreOpandyecKux aApooeit
[IpeobpazoBanue
39 BBIPKCHHH, COACPIKAIIINX Bubmiorexa LJOK
p » COACpAKalll https://m.edsoo.ru/7f43259¢
anreOpandyeckue Apoou
[TpeobpazoBanue
. bubmuoreka [JOK
40 BBIPAKECHU, COAEPIKALLNX

anreOpandyeckue Apoou

https://m.edsoo.ru/71432736
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[IpeobpazoBanue

41 BBIPAKECHUI, COAEPIKAIINX bubmmorexa HOK
p » COAEpAKAIL https://m.edsoo.ru/7f432736
anredpanveckue 1poou
Kontposbnas padota no
42 teMe "AnreOpanueckas bubmmorexa LIOK
" P https://m.edsoo.ru/7f431d36
apo0b
bu6mmoreka [JOK
43 K
BAZIpATHOT YpABHCEHHE https://m.edsoo.ru/7f42eela
44 Henonnoe kBanpatHoe bubnunorexa [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE bubnmnoreka [JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
46 dopmyia KopHer bubnuorexa [IOK
KBaJpaTHOI'0 ypaBHEHUS https://m.edsoo.ru/7f42f158
47 dopmyna KopHen bubnuorexa [IOK
KBaJpaTHOI'0 ypaBHEHUS https://m.edsoo.ru/7f42{316
43 dopmyna KopHel bubmmorexa LIOK
KBaJ[paTHOI'O0 YpaBHCHUS https://m.edsoo.ru/7{42f5a4
bu6mmoreka [IOK
49 T B
PopeMa Bretd https://m.edsoo.ru/7{42fef0
Bbu6mmorexa [JOK
50 T B
eopeMa Buetd https://m.edsoo.ru/7f430076
Pemrenne ypaBHeHui,
51 CBOLSLIXCS K bu6mmoreka [JOK
i https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
Pewenue ypaBuenui,
bu6mmoreka [IOK
52 CBOIINUXCA K

KBaaApaTHbIM

https://m.edsoo.ru/7f43¢3d0
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53

[Ipocreiimue
TpOOHO-palMOHATBHBIC
ypaBHEHUS

bubmnoreka [IOK
https://m.edsoo.ru/7f4328c6

54

[Ipocreiimue
IpOOHO-pallMOHATBHBIC
ypaBHEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/7f432b6e

55

Pemnrenue TeKCTOBBIX 3a7ad
C IOMOIIBIO KBAIPATHBIX
YpaBHEHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42175¢

56

Pemnrenune TekCcTOBEIX 3a1a4
C IOMOIIBIO KBAIPATHBIX
YpPaBHEHUHU

bu6mmoreka [JOK
https://m.edsoo0.ru/7142{8f6

57

KonTponbhas padota no
teme "KBaapaTHsle
ypaBHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/7f430112

58

JInneliHOE ypaBHEHHE C
ABYMs ICPEMCHHBIMU, €TO
rpaduk, IpuMepsl
pellIeHNs] ypaBHEHUH B
LENBIX YUCIIaX

59

JIuneitHoe ypaBHEHUE C
IBYMsI IEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peuieHusl ypaBHEHUH B
LEJIBIX YUCIIAaX

60

JInHeliHOEe ypaBHEHHE C
IBYMsI IEPEMEHHBIMU, €TO
rpadukK, IpUMeps
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pelIeHNs] ypaBHEHUM B
OEJIbIX YHUCIIax

61

Pemenue cucrem aByx
JIMHEMHBIX YPAaBHEHUN C
ABYMS IEPEMCHHBIMU

62

Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHHH C
IBYMsI IEpEMEHHBIMU

63

Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHHH C
IBYMsI IEpEMEHHBIMU

64

[Ipumeps! perienus
CHUCTEM HEJMHEUHBIX
YpPaBHEHUU C JBYMsI
IEpPEMEHHBIMU

65

[Ipumeps! pemeHus
CHCTEM HEIUHEHHBIX
YPaBHEHUU C ABYMsI
MepEeMEHHBIMU

66

I'paduueckas
UHTEPIIPETALNSA
YPaBHEHHUS C ABYMs
MIEPEMEHHBIMH U CUCTEM
JIMHEHHBIX YPaBHEHUH C
IBYMsI IEpEMEHHBIMU

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

67

I'padnueckas
MHTEPIIpETALINS
YPaBHEHHUS C ABYMs
IIEPEMEHHBIMH U CUCTEM

bu6mmnoreka [JOK
https://m.edsoo.ru/7f43d6d6
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JIMHEMHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMHU

68

Pemrenne TekcToBBIX 33124
C IOMOIIBIO CUCTEM
YpaBHEHUU

69

Penrenue TeKCTOBBIX 3ama4
C MIOMOILLIO CHCTEM
YpaBHEHUI

70

Penrenune TeKCTOBBIX 3a1a4
C MIOMOIILIO CHCTEM
YpaBHEHUU

71

UucnoBble HEpaBEHCTBA U
HX CBOMCTBA

72

UucnoBble HEpaBEHCTBA U
MX CBOWCTBA

73

HepaseHnctBo ¢ onHOM
IIEPEMEHHOMN

74

JIuHeitHbIe HepaBEHCTBA C
OJIHOM MEPEMEHHOM U UX
perieHue

bubmnoreka [IOK
https://m.edsoo.ru/7f42c692

75

JIuHeitHbIe HEpaBEeHCTBA C
OJIHOM MEPEMEHHOM U UX
pelieHue

bu6mnoreka [IOK
https://m.edsoo.ru/7f42¢840

76

JIuHeitHbIe HEpaBEeHCTBA C
OJIHOUM MEPEMEHHON U UX
pelieHne

77

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJTHOM

bu6mmorexa [JOK
https://m.edsoo.ru/7f42cb88
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MEPEMEHHOM U UX
pelieHue

78

CucreMbl TUHESHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX
perieHue

bubmnoreka [IOK
https://m.edsoo.ru/7f42cd2c¢

79

CucTeMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX
pelieHue

80

N300pakeHne peneHus
JIMHEHHOIO HEPaBEHCTBA U
UX CHCTEM Ha YUCIIOBON
MpAMO

bu6mmorexa [JOK
https://m.edsoo.ru/71f42c9e4

81

N300pakeHue pereHus
JMHEWHOTO HEPAaBEHCTBA U
MX CUCTEM Ha YHUCIOBOMN
IPSAMOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42¢9¢e4

82

KontponsHas paboTa 1o
temaM "HepaBeHCTBa.
Cucremsbl ypaBHeHUI"

83

[Tonstue GyHkunn

bu6mmoreka [IOK
https://m.edsoo.ru/7f433¢c12

84

OO6nacTh onpeeneHus |
MHOKECTBO 3HAUYCHUI
byHKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f433d84

85

Crioco0sI 3aaHus
byHKIMI

86

I'padux GpyHkumm
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87

CaoiicTBa GyHKIINH, UX
oToOpakeHHe Ha rpaduke

88

YreHne U IOCTPOCHUE
rpadukoB QyHKIHI

89

[Tpumeps! rpaduxos
(GYHKIHHI, OTpasKaroIuX
peabHBIE TPOIIECCHI

90

@OyHKIMHM, OTMCHIBAIOIINE
MPSIMYIO U 0OpaTHYIO
MIPOTIOPIIMOHATILHBIE
3aBHCUMOCTH, UX IrpaduKu

bubmnoreka [IOK
https://m.edsoo.ru/7f434bbc

91

['unepOomna

92

['unep6ona

bu6mmoreka [JOK
https://m.edsoo.ru/7f4343¢e2

93

I'paduk dynkmmm y = x>

bu6mmorekxa [{OK
https://m.edsoo.ru/7f434572

94

OyHKIUU y =X,y = X,y =
VX, y = |X|; rpaduueckoe
peleHre ypaBHEHUH U
CHUCTEM YpaBHEHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f434d38

95

IToBTOpPEHNE OCHOBHBIX
HOHATHH U METOIOB
KypcOB 7 U 8 KJIacCOB,
0000111eH1E 3HAHMI /
Bcepocculickas
poBepoyHas pabora

bu6moreka [JOK
https://m.edsoo.ru/7f4371aa

96

Hrorosast KOHTpOIbHAS
pabota / Bcepoccuiickas
poBepoyHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb4
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97

[ToBTOpEHNE OCHOBHBIX
MHOHATHH U METOIOB
KypcoB 7 U 8 KJIacCoB,
00001IeHe 3HAHMIA

98

[ToBTOpEHNE OCHOBHBIX
MOHSITUN U METO0B
KypcoB 7 U 8 KJIacCoB,
000011eHIe 3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7143736¢

99

[ToBTOpEHNE OCHOBHBIX
MOHSITHIA U METOJIOB
KypcoB 7 U § KJ1accos,
0000111eHNE 3HAHUN

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

100

[ToBTOpEHNE OCHOBHBIX
MOHSTHH U METOJIOB
KypcoB 7 U 8 KJIacCOB,
0000111eH1Ee 3HAaHUH

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

101

[ToBTOpEHNE OCHOBHBIX
MHOHATHH U METOIOB
KypcoB 7 U 8 KJIacCoB,
00001IeHe 3HAHMIA

Bbu6morexa [JOK
https://m.edsoo.ru/7f436b88

102

[ToBTOpEHNE OCHOBHBIX
MOHSITUN U METO0B
KypcoB 7 U 8 KJIacCoB,
000011eHIe 3HAHUH

bu6mmnoreka [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTtpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

JIEKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcebl

PanmonansHBIC UnCHa,
WppalMOHATBLHBIC YHCTIA,
KOHCYHBIC 1 OECKOHCYHBIS
JeCATUYHbIE Ipodu

MHO)KCCTBO HeﬁCTBHTeHBHBIX
YHUCCII, HeﬁCTBHTGHBHBIG quciia
KakK 6€CKOH€‘-IHLIC JCCATUYHBIC
apoou

BzauMHO ogHO3HAYHOE
COOTBETCTBUE MEKY
MHOKECTBOM JCHCTBUTEIBLHBIX
YHCeII 1 MHOKECTBOM TOUEK
KOOPIAWHATHOW MPSIMOi1

CpaBHEHHE NEMUCTBUTEIBHBIX
qyucen, apupMeTHIeCKUe
TIEWCTBUS C JEUCTBUTEILHBIMU
YHCIIaMH

[TpubnmxEHHOE 3HAUECHHE
BEJIMYMHBI, TOYHOCTb
npUOIIMKEHUS

OxpyrieHue yucesn

Okpyrienue yncen




[Ipukuaka u orieHKa

Pa3JI0KECHUEM Ha MHOXKHUTCIIN

8
pe3yJIbTaTOB BHIYMCIICHUN
9 [Ipukuaka u orieHKa
pe3yJIbTaTOB BHIYMCIICHU
Jlunelinoe ypaBHeHUe.
10 Pemenne ypaBHeHMI bubmmorex LOK
P " https://m.edsoo.ru/7f43bf66
CBOJISIIIINXCS K JIMHEMHBIM
JIuHeitHoe ypaBHEHUE.
11 Pemienue ypaBuenuit,
CBOJIIIIINXCS K JIMHEMHBIM
KBanpatHoe ypaBHEHHE.
12 PemeI;me a}l;lileHnﬁ bubmorexa LHOK
yp ’ https://m.edsoo.ru/7f43c542
CBOSIINXCS K KBaIPATHBIM
KBagparHoe ypaBHeHUeE.
13 Pemell)me :;SI;JGHI/Iﬁ bubmmorexa LHOK
yp ’ https://m.edsoo.ru/7f43c542
CBOJSIINXCS K KBaIPATHBIM
14 BbukBangpaTHble ypaBHEHUA bubmorexa LOK
P yp https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbIe YpaBHCHHUS bubmorexa HOK
P yp https://m.edsoo.ru/7143¢3d0
[Ipumepsl perieHnst ypaBHEHUN
16 TpeTheil U YETBEPTOM CTETICHEN
pasoKeHUEM Ha MHOKHUTEIN
[Ipumepsl perieHust ypaBHEHUM
17 TpEThEil U YETBEPTOM CTETCHEN
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18

Pemenne
TPOOHO-pAIMOHATBHBIX
YpaBHEHUI

bu6mmoreka [{OK
https://m.edsoo.ru/7f43c9b6

19

Pemenne
TPOOHO-paIMOHATBHBIX
YpaBHEHUU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

20

Pemnrenue TeKCTOBBIX 3a7ad
anredpandyecKuM METO10M

21

Penrenune TeKCTOBBIX 3a1a4
anredpandecKuM METOI0M

22

Penrenune TeKCTOBBIX 3ama4
anre0pandecKuM METO0M

23

KoHTtponbHas paboTa mo teme
"YpaBHeHHUSs C OTHOU
nepeMeHHon"

24

VYpaBHeHue ¢ IByMs
MEPEMEHHBIMH U €ro rpaduk

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

25

VYpaBHeHHE ¢ ABYMSI
MEPEMEHHBIMH U €ro rpaduk

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ pelLlIeHUE

27

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ pelLIeHUe

28

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMSI
IIEPEMEHHBIMU U €€ pelLlIeHUe



https://m.edsoo.ru/7f43c9b6
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29

CucreMa IByX JTUHEUHBIX
YpPaBHEHUH C IBYMsI
IIEPEMEHHBIMU U €€ pelLlIeHUe

30

Pemenue cucrem aByx
YpPaBHEHUH, OHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOU
CTENECHU

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucrem nByx
YPaBHEHUI, OJHO U3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOPOU
CTEIEHU

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

32

Pemenue cucreM nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEHOE, a IPyroe — BTOPOi
CTEIEeHU

33

Pemenue cuctem nByx
YpaBHEHHH, OJJTHO U3 KOTOPBIX
JIMHENHOE, a IPyroe — BTOPOU
CTCIICHHU

34

['paduaeckas naTEpIIpETALIHS
CUCTEMBI YPAaBHEHHH C IByMs
NEPCMCHHBIMU

35

Pemrenne TeKCTOBBIX 3a7a4
anreOpandecKuM crocooom

36

Penrenune TeKCTOBBIX 3ama4
anredpanyeckum crnocoOom

37

KonTtponbHas paboTa mo teme
"CucreMbl ypaBHEHHI"



https://m.edsoo.ru/7f43d23a
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YucnaoBwie HCpaBCHCTBA U UX

38 .
CBOMCTBa
19 UucrnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
JIuHeitHbIe HEepaBEHCTBA C
40 OJTHOM meEpEMEHHOMN U UX bubmorexa LOK
p https://m.edsoo.ru/7f43af08
perieHue
JIuHeitHbIe HEpaBEHCTBA C
41 OJTHOM IIEPEMEHHOM B X bubmorexa HOK
P https://m.edsoo.ru/7f43af08
perieHue
JIuHeitHbIe HEpaBEHCTBA C
42 OJTHOI mepEMEHHOMN U UX bubmorexa LHOK
P https://m.edsoo.ru/7f43af08
perieHue
CucreMbl THHEHHBIX
43 HEPaBEHCTB C OJHOM
IIEPEMEHHOM U UX PEILICHUE
CucreMsl TUHEHHBIX
44 HEPABEHCTB C OJTHOM
[IEPEMEHHOMN U UX PEILICHUE
CucreMsl TUHEHHBIX
45 HEPaBEHCTB C OJHOM
[IEPEMEHHOMN U UX PEILICHUE
46 KBanpaTHble HEpaBeHCTBA U UX bu6mmorexa [IOK
pelenue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX bubmmorexa [IOK
pelenue https://m.edsoo.ru/7f43b21e
43 KBagpatHbsle HepaBeHCTBA U UX bubnnorexa [JOK

perieHne

https://m.edsoo.ru/7f43b5a2
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KBanpaTHble HEpaBeHCTBA U UX

49
pelieHue
50 KBagpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas uHTEpIIpETALIUS
51 HEPABEHCTB U CUCTEM bubnuorexa [JOK
HEPABEHCTB C IBYyMs https://m.edsoo.ru/7f43b098
[IEpEMEHHBIMU
['paduaeckas naTEpIIpETALIHS
5 HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs
[IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"HepaBeHncTsa"
54 KBanpatuunas ¢pyHkuus, eé bubmmorexa [IOK
rpaduK U CBOICTBa https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas ¢pyHkuus, eé bubnnorexa [JOK
rpaduk U CBOKMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pyHnkuus, eé bubnuorexa [JOK
rpaduk 1 cBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabomna, KoOpaUHATHI
57 BEPIIHUHBI TapadoJIbl, OCh brbmmorexa [TOK
P P ’ https://m.edsoo.ru/7f439eb4
CUMMETPUU N1apaboJIbl
[Tapa6omna, KoOpAUHATHI
bu6mmorexa [IOK
58 BEPIIMHBI TapadoJIbl, OCh

CUMMETpPUHU TTapadoIIbl

https://m.edsoo.ru/7f43a03a
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59

[Tapabomna, KoOpaUHATHI
BEPIIMHBI TapaboJIbl, OCh
CUMMETPUU N1apaboJIb

bu6mmoreka [{OK
https://m.edsoo.ru/7f43alac

60

[Tapa6oma, KoOpaUHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETpPUHU TTapaboIIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a31le

61

[Tapabomna, KoOpaUHATHI
BEPIIMHBI TapaboJIbl, OCh
CUMMETpPUHU MapadoIbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabomna, KoOpAUHATHI
BEPIIUHBI TapaloIIbl, OCh
CUMMETpPUHU Mapadoibl

63

I'padukn pynkumii: y =kx, y =

kx + b, y=k/x, y=x3, y=vx,
y=Ix|

64

I'paduku pynkumii: y =kx, y =

kx + b, y=k/x, y=x3, y=vX,
y=Ix|

65

I'paduku pynkuumii: y =kx,y =

kx + b, y=k/x, y=x3, y=vx,
y=Ix|

66

I'paduxu pynkumii: y =kx, y =

kx + b, y=k/x, y=x3, y=vX,
y=Ix|

67

I'paduxu pynkmit: y =kx, y =

kx + b, y=k/x, y=x3, y=vx,
y=Ix|
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I'paduxu ynkimit: y = kx, y =

68 kx + b, y=k/x, y=x3, y=VX,
y=Ix]

69 KonTponbhas pabota no teme bubnuorexa [JOK
"OyukIun" https://m.edsoo.ru/7f43ab84

70 [TousiTne yncnoBoit bu6mmoreka [IOK
[I0CIEA0BATEIBHOCTU https://m.edsoo.ru/7f43e6c6
3aanue mociae10BaTeIbHOCTH

71 peKyppeHTHOU (hopMmyIioi 1 bubmorexa HOK

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

dhopmyIoit n-ro wieHa

7 Apudmernueckas u bubnuorexa [JOK
reoMeTprUYEeCKasi IPOTPECCUH https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubnuorexa [JOK
reoMeTpUYECKasi IPOTPECCUH https://m.edsoo.ru/7f43{3b4
@DopMyIIBI N-TO YJIeHA

74 apupMETHIECKON U bubnuorexa [JOK
r€OMETPUYECKON IPOTrPECCHI, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBHIX N YWICHOB
®opmyJibl N-TO WieHa

75 apupMETHIECKON U bubmmoreka [JOK
r€OMETPUYECKON IPOrPECCHI, https://m.edsoo.ru/7f43ef2¢
CYMMBI IIEPBBIX N YWICHOB
@opMyIIBI N-TO YJICHA

76 apudmeTnyeckoit u bubnnoreka [JOK
reOMETPUYECKON IPOrPECCHUI, https://m.edsoo.ru/7f43{f0c6
CYMMBI TMIEPBBIX N YJICHOB

77 @opMyIIbl N-I0 YICHA bubnuoreka [IOK

apu(pMeTHIECKON U

https://m.edsoo.ru/7f43f72¢
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r€OMETPUUYECKOUN TPOTrPECCHI,
CYMMBGI IICPBBIX N YJICHOB

78

@DopMyJIbl N-ro WieHa
apupMETHIECKON U
r€OMETPUYECKON MTPOTrPECCUH,
CYMMBI ICPBBIX N YJICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43£8a0

79

N3o0pakeHune 4ieHOB
apu(METHIECKON U
r€OMETPUYECKOU ITPOrpecCUil
TOYKaMH Ha KOOPJUHATHON
IJIOCKOCTH

80

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reOMETPUUYECKON MpOorpeccuid
TOYKaMHU Ha KOOPJMHATHOM
IJIOCKOCTH

81

JIunelinbIil n
SKCIOHEHIMAJIBHBIN POCT

82

CnoxxHble MMPOLCHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CroxHble TPOUEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

Konrponsnas padora no teme
"JuCcHOBEIE
OCJIEN0BATEILHOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHme, 06001IeHNE 1
cCHCTEMaTH3allUs 3HAHHHA.
3anuch, CpaBHEHHE, IEUCTBUS
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C ,I[GﬁCTBHTGJ'IBHI)IMPI qucjiaMu,
qucioBasd mnmpsamas

86

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alis 3HaHU.
[IpoueHTsI, OTHOIIEHNS,
MPOTIOPIIUHU

87

[ToBTOpeHme, 0600IIEHNE U
cUCTeMaTU3alus 3HaHUM.
Oxpyrienue, npuOImKeHNE,
OLICHKA

88

[ToBTOpeHUE, 0600IIEHNE 1
cUcTeMaTu3alus 3HaHUM.
Pemmennie TekcTOBBIX 3a7a4
apu(PMETUIECKHM CTIOCOOOM

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

89

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3allUsl 3HAHWH.
Penrenue TeKCTOBBIX 3ama4
apu(MeTHuyecKuM crnocodoom

bu6mmorexa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alis 3HaHU.
Pemenne TekCTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

bu6mmorexa [{OK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHue, 0600IIEHNE U
cUCTEeMaTU3alus 3HAHUM.
[TpeobpazoBanue
anreOpanvdecKnx BhIPaKEHHH,
JOMYyCTUMbIE 3HAYCHHUS

bu6nuoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 06001IeHNE 1
CHCTEMaTH3aIlUsl 3HAHWH.

bu6mmoreka [JOK
https://m.edsoo.ru/7f444364
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[IpeobpazoBanue
anredpanvyecKux BbIpaXKeHHH,
AOIYCTHUMBIC 3HAYCHUA

[ToBTOpeHue, 0600IIEeHNE 1
cUCTEeMaTu3alus 3HaHUM.

bubnmoreka [JOK
93 lpeobpazosanne . https://m.edsocl)_.[ru/7f4446f2
alreOpandecKux BhIPAKEHHIA,
JOMYCTUMBbIE 3HAUEHUS
[ToBTOpeHME, 0600IICHNE 1
cUCTEeMaTu3alus 3HAHU.
94 [IpeobpazoBanue bubmmorera [IOK
. https://m.edsoo.ru/7f444a94
anredpanvecKux BbIpaXeHHI,
JOTTYCTUMBIE 3HAYCHUS
[ToBTOpEeHME, 0000IIEHNE 1
95 CHCTEMAaTH3aInsI 3HAaHUH. bu6mmoreka [{OK
@yHKIUU: TIOCTPOEHHUE, https://m.edsoo.ru/7f444¢56
CBOWCTBA M3YUYCHHBIX (PYHKIIHIA
[ToBTOpeHME, 0600IIEHNE U
96 CHCTEMAaTH3aInis 3HAaHUH. bu6nuoreka [JOK
@yHKIUU: TIOCTPOEHHUE, https://m.edsoo.ru/7{44444
CBOWCTBA M3YUYECHHBIX (QYHKLIUH
[ToBTOpeHME, 0600IIEHNE 1
97 cUCTEMAaTH3alus 3HAHUI. bubmuoreka [JOK
QDyHKIUU: TIOCTPOEHHUE, https://m.edsoo.ru/7f44516a
CBOMCTBA M3yUYEHHBIX (PYHKITUH
[ToBTOpeHme, 06001IeHNE 1
08 CHCTEMATH3allis 3HAHU. bu6mmorexa [IOK

OYHKIMU: TIOCTPOEHHUE,
CBOMCTBA U3YUYEHHBIX (PYHKIIMHA

https://m.edsoo.ru/7f4452e6
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[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMAaTH3aIns 3HaHUH.

bu6mmoreka [IOK

99 1
I'padmaeckoe pernieHue https://m.edsoo.ru/7f445516
YPaBHEHUN U UX CUCTEM
[ToBTOpenue, 0600IIEHNE U
CUCTEMaTU3alUs 3HAHWUM.

100 1
I'paduueckoe pemenue
YpaBHEHHH U UX CHUCTEM

101 HToroBasi KOHTpOJIbHAsA paboTa 1

102 O60061eHne u ) i
CUCTEMAaTHU3alMsl 3HAaHUH

OBUIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOMH OFPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucna ¥ BEIYUCICHUS

1.1

BBIHOHHHTB, coucrasa YCTHBIC u IIMCHbMCHHBIC HpI/IéMBI,

apI/I(I)MCTI/I‘-ICCKI/Ie JIENCTBUS C palluOHAJIbHBIMHA YUCIIaMHA

1.2

Haxomuth  3HaYeHUsT  YUCJIOBBIX  BBIPAKEHUU,  MPUMEHATH
pazHoOOpa3Hble CHOCOOBI ¥ TMPUEMBI BBIUMCICHHUS 3HAYCHUN
IPOOHBIX BBIPAKEHUH, COAEPKAIIUX OOBIKHOBEHHBIE M JIECATUUYHBIE

Ipodu

1.3

[lepexoauth OT oOmHON (oOpMBI 3amuUcH 4YHWCen K JAPYrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO JOpoOb B OOBIKHOBEHHYIO,
O6I>IKHOB€HHYIO B JACCATUYHYIO, B 4YaCTHOCTH, B 6€CKOHC‘~IHYIO

JECSITUUHYIO 1pO0B)

1.4

CpaBHUBaTh U YIIOPSAI0UYMBATH PALIMOHAIBHBIE YHCIIA

1.5

OKpyrsTh yncna

1.6

BbINOMHATE NPUKUAKY U OLCHKY pe3yJbTaTa BBIUYUCICHUN, OIECHKY
3HAYEHUW YHUCJIOBBIX BBIPAXKECHHUI. BBINONHATE ACHUCTBHUS CO

CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHHTB IMPU3HAKN JOCIIMMOCTHU, PA3JI0OKCHHUEC Ha MHOXHUTCIU

HaTypaJIbHBIX YHACEI

1.8

Pemarp NpPaKTHMKO-OPHEHTUPOBAHHBIE 3aJauM, CBS3aHHBIE C
OTHOLIEHWEM  BEJIWYHMH,  MPONOPLHMOHAIBHOCTBIO  BEJIMYMH,
IIPOLICHTAMH, MHTEPIIPETUPOBATH pE3yJbTaThl PELICHUS 3a1ad C
y4E€TOM OTrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMBIX

00BEKTOB

Anre6panquKI/Ie BBIPpAXKCHUA




2.1

Hcnonp3oBath anredpanyeckyr0 TEPMHUHOJIOTHIO M CHUMBOJIHUKY,

IIPUMEHATH €€ B IIPOLIECCE OCBOEHMsI y4eOHOIr0 MaTtepuana

2.2

Haxomute 3HaueHMs: OYKBEHHBIX BBIPAKEHUN TMpH 3aJaHHBIX

SHAYCHUAX IMCPEMCHHBIX

23

BoinonusaTe mpeoOpazoBaHusl 1I€JIOTO BBIPAKEHHUS B MHOTOYIEH

IMPUBCACHUCM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOMHATE YMHOKEHNE OJHOWICHA HA MHOTOYJIEH 1 MHOTOWICHA Ha
MHOTOYJIEH, NPUMEHATHh (OpPMYJIbl KBajJpaTa CyMMbl M KBajpaTa

pa3HOCTH

2.5

OcCylecTBISITh  pa3jioKEHUE MHOTOWIEHOB HAa MHOXHUTEIH C
MTOMOIIBIO BEIHECEHUS 32 CKOOKHM O0IEro MHOXKHTEIS, TPYNITUPOBKU

CJIaraeMbIX, MpUMEHEHHsI (HOPMYJT COKpPAIIEHHOTO YMHOXKEHHS

2.6

[TpumensTh  mpeoOpa3oBaHHWsl ~ MHOTOWICHOB IS PEUICHHUS
pa3IMyHBIX 3aJa4 K3 MAaTEMAaTHKH, CMEXKHBIX IIPEIMETOB, H3

pealbHOM MPAKTUKH

2.7

Hcnonws30BaTh CBOMCTBA CTEIIEHEH C HAaTypaJIbHBIMU IMOKA3aTCIAMHA

JUI Ipeo0pa30BaHUs BHIPAKEHUN

YPaBHCHI/I}I " HCPABCHCTBA

3.1

Pemate nMHEWHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IPUMEHSA
[IpaBUJjIa IIEPEX0AA OT UCXOJHOIO YPABHEHUS K PABHOCWIBHOMY €MY.

HpOBCpHTB, SABJIACTCA JIX YUCJIO KOPHEM YPABHCHUA

3.2

[IpumensaTs rpaduueckue METOAbl MNPH PELUICHUH JUHEHHBIX

ypaBHeHI/Iﬁ U UX CUCTEM

3.3

HO,Z[6I/IpaTB NpUMEPLl TIap YHUCCI, ABJAOIIUXCA  PCIICHHUCM

JIMHEHHOT O YpaBHCHUS C ABYM: IICPCMCHHBIMU

3.4

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YACh TPa(PUKOM, IPUBOJUTH IPUMEPHI

pellIeHns ypaBHEHUS

3.5

Pematsn CUCTEMbI  [IBYX JIMHEHUHBIX ypaBHeHI/Iﬁ C JAByMdA

MEPEMEHHBIMH, B TOM UHCJe rpauuecku

3.6

CocTaBndTh U pemaTh JMHEHHOE ypaBHEHUE WIIM CUCTEMY JTUHEHHBIX
YpaBHEHUI O YCIOBHUIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4¥l NIOJIy4YEHHBIH pe3ysIpTaT

Koopaunats! u rpaduku. OyHKIIMN




4.1

N3o0pakaTh Ha KOOPAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE
3aaHHBIM KOOpJAWHATaM, Jy4d, OTPEC3KH, MHTCPBAJIbI, 3alIMCLIBATDH

YU CJIOBBIC ITPOMCIKYTKH HA anre6pa1/1quI<0M SA3BIKC

4.2

Ormeuats B KOOpI[HHaTHOf/II IINIOCKOCTH TOYKH IIO 3aJaHHBbIM

KOOpAMHATAM

4.3

Crpouts rpadguku nuHeitHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUH Y

= x|

4.4

OnuceiBaTh ¢ NOMOIIbIO (QYHKIUI HU3BECTHBIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pacCTOSHUE, LEHY, KOJIUYECTBO,

CTOUMOCTDb, IPOU3BOAUTCIIBHOCTDL, BPEMH, 00BEM pa6OTBI

4.5

HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHHUIO €€ apryMeHTa

4.6

[lonumarps rpaduueckuil crnocod MNPEACTaBICHUS W aHAINU3a
nHpOpMAaLUY, W3BJIEKATh M WHTEPIPETHUPOBATh WHGPOPMALUIO U3

rpauKOB peasbHBIX MPOLIECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble NMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus

1

Ypcna v BEIUMCIICHUS

1.1

Hcnonb3oBaTh Ha4dyaJIbHBIC MMpEACTaBJICHUA 0 MHOX>KCCTBC
HefICTBHTCHBHBIX YUCCI AJIs1 CPABHCHUS, OKPYTJICHUA U BBI‘II/ICJ'IeHI/II\/'I,
I/I306pa>1<an, JICHCTBUTEIIPHEIC YHCIIAa TOYKAMU Ha KOOp}IHHaTHOfI

psAMOI

1.2

[IpumensaTh nOHATHE AapU(METUUYECKOTO KBAJIpPaTHOIO KOpPHS,
HaXOJUTh KBAJpaTHbIE KOPHHU, MHCIIOJIB3Yys IpPH HEOOXOAMMOCTH
KaJIBKYJIATOD, BBIIIOJIHATD npeoOpa3oBaHus BBIPAXKCHUH,

COACPpKAINX KBAAPAaTHBIC KOPHU, UCITIOJIB3Y CBOlCTBa KOpHGfI

1.3

Hcmonp3oBaTh 3amucu OONBIIMX M MajibIX YHCEI C IIOMOIIBIO

JeCSITHUHBIX ApoOelt u creneneit uncna 10

Anrebpanyeckue BbIPAKCHHS

2.1

[IpuMeHATh TOHSATHE CTENEHH C LENbIM IOKa3aTeJIeM, BBITOJHATD
npeoOpa3oBaHus BHIPAKEHUH, COAEPKAIIUX CTENEHH C IIEJIBIM

II0Ka3aTcJIEM




2.2

BrImomHATE  TOXKIECTBEHHBIC MPE0oOpa3oBaHUS  PAIMOHAIBHBIX
BBIPQKCHHII HA OCHOBE NpPaBWJI JCHCTBHM HaJl MHOTIOYJIECHAMH H

anreOpandecKuMu ApoOSIMHU

23

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[TpumensTh peoOpa3oBaHus BHIPAKEHUH ISl PEIICHUS PA3IUYHBIX

3aaa4 U3 MaTEMaTuKH, CMECKHBIX IMPEAMETOB, U3 peaJIBHOfl IMPAKTHUKHU

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHeliHble, KBaJpaTHbICE YpaBHEHHS U palMOHAIbHbBIE
ypaBHEHHUSI, CBOJSAIINECS K HUM, CUCTEMBI IByX YpaBHEHHH C IBYyMs

MNEPEMEHHBIMU

3.2

[IpoBoauTh mpOCTEHIINE WCCIECIOBAHUS YPAaBHEHUU U CHUCTEM
yYpaBHEHMH, B TOM UHUCIE€ C [PUMEHEHHEM TIpapUuecKux
HpeHCTaBHGHI/Iﬁ (yCTaHaBHI/IBaTL, HUMCECT JIM YPaBHCHHUC HUJIM CUCTCMaA

ypaBHCHI/Iﬁ pemicHus, €CJin UMECT, TO CKOJIBKO, 1 HpO‘ICG)

3.3

[Mepexomuts OT cioBecHOW (HOPMYIHPOBKHA 3amadud K  e€
anredpanveckoil MO C MOMOIIBI0 COCTABIICHUS YPAaBHEHUS WIIH
CUCTeMbl ypaBHEHUW, WHTEPIPETHUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 3a/1a4¥ MOTy4YeHHbIN pe3yabTar

3.4

[IpyuMeHSTh CBOICTBA YHCIIOBBIX HEPABEHCTB [JIsl CpaBHEHUS,
OIICHKH, pelIaTh JIMHEHHbBIE HEPABEHCTBA C OJTHOM MEPEMEHHOUN U MX
CUCTEMBI, TaBaTh rpapuecKyr0 WILTIOCTPAIIMI0O MHOKECTBA PEIICHUN

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonumatrh ¥ MCHONB30BaTh (YHKIUMOHATIBHBIE TOHSATUS U A3BIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYCHHS), OMPENETSATh 3HAYEHUE
(GYHKIIUY 110 3HAYEHUIO apryMEHTa, ONPEACIIATh CBOWCTBA (DYHKIIHH

o e€ rpaduky

4.2

Ctpoutb rpaduKu 3JeMEHTAapHbBIX (PYHKINN BUIA:
y=k/x

kix
, Y =x%, ¥y =X3, y = [X|, ONUCHIBATh CBOMCTBA YMCJIOBON (PYHKITUH IO €€

rpaduky




9 KUIIACC

Kon
NPOBEPAEMOro
pe3yjabTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHNs

1

Yucna ¥ BEIUUCIIEHUS

1.1

CpaBHI/IBaTB U ynopsaa0o4uBaTh pallMOHAJIBHBIC W HPpAlMOHAJIBHBIC

qucia

1.2

BoinonusaTe apugmeTrueckue JeHCTBUS C pallMOHAIbHBIMU YHCIIaMU,
coueTasi yCTHbIE M MTUChbMEHHbIE TPUEMBI, BHITIOTHITH BRIYUCICHUS C

HppaluOHAJIIbHBIMU YU CJIAMU

1.3

HaxonuTh 3HaueHUs1 cTeNeHel C LENbIMU MOKa3aTeIsIMU U KOPHEH,

BBIYMCJIATH 3HAYCHHNA YHCIIOBBIX Bpra)KeHI/Iﬁ

1.4

OprrJ'I?ITI) I[CI\/’ICTBI/ITGJ'IBHI)IG quciia, BBIITOJIHATH IMPUKUOKY

pe3ysbTaTa BEIYUCICHUMN, OLIEHKY YHCIIOBBIX BHIPAKEHUN

YpaBHEHHUsI U HEpABEHCTBA

2.1

Pemate nuHeHHBIE W KBaJpaTHbIE YypaBHEHUs, YypaBHEHMS,

CBOJSIIMECS K HUM, IPOCTEUIIINE IPOOHO-pAIIIOHANIEHBIC YPABHEHUS

2.2

Pemarp cuctembl [ByX JIMHEWHBIX YpaBHEHHH C  JOByMs
MIEPEMEHHBIMU M CHCTEMbl JBYX YpaBHEHUW, B KOTOPBIX OIHO

YPaBHEHUE HE ABISACTCS JIMHENHBIM

23

Pemrate TekcTOBEIC 3aJa4un anre6panquKI/IM CII0CO00M ¢ IIOMOIIBIO
COCTAaBJICHHUA YpaBHCHHA HJIM CUCTCMbI ABYX ypaBHCHI/Iﬁ C IAByMHA

MNEPECMECHHBIMU

2.4

IIpoBoguTh mpoCTEMIIME HCCIENOBaHUS YPAaBHEHUH U CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C [pUMEHEHHEeM TrpaduyecKux
MIpEICTaBICHUN (HalpUMep, YCTaHABIMBATh, UMEET JU ypaBHEHUE

WIM CUCTEMA YPaBHEHUI pelIeHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemlate nMHEHHBIE HEPABEHCTBA, KBAJpPATHbIC HEPABEHCTBA,
n300pakaTh pelIeHre HEPABEHCTB HA YUCIIOBOM MPSIMOIA, 31 CHIBATH

pemICHUC C TIOMOIIIBIO CUMBOJIOB




2.6

Pemrate cumcTeMBl JTUHEHHBIX HCpaBCHCTB, CUCTEMBLI HCPABCHCTB,
BKIIFOHAOMIUE KBAAPATHOC HCPABCHCTBO, I/1306pa)I(aTB peumcHue
CHUCTCMbI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3alMUCbIBATh PCHICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA ITPpH PCIICHUH PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

PacrioznaBate  QyHKIMHM ~ W3yYeHHBIX  BHIOB.  [loka3bIBaTh
CXEMAaTHYCCKU PACIONIOKCHHE Ha KOOPJAMHATHOM  IUIOCKOCTH
rpadgukoB (yHkuit Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAYCHUH KOA(QUIMEHTOB, ONMMCHIBATH CBOWCTBA

byHKIMI

3.2

[Toka3piBaTh CXEMAaTHYECKHA PACIOJI0KEHUE Ha KOOPAUHATHOU
IJI0CKOCTH TpadukoB GyHKIMI Buga y = VX, y = |X| ¥ omuChIBaTh

CBOMCTBA (PyHKIIHI1

3.3

Crtpouth M M300paxkaTb CXEMaTHUECKH TIpadUKU KBaJPaTHUYHBIX
(GyHKUMH, OMMCHIBaTH CBOMCTBA KBAaAPAaTHUHBIX (yHKIMH mO MX

rpadukam

3.4

PacnioznaBate kBagpaTuuHylo GYHKIUIO 1O Qopmysie, TPUBOIUTH
IpUMEpPbl KBAaJPAaTUUHBIX (DYHKIMHA M3 peanbHOM >KHU3HH, (DU3HKH,

IT€OMETPUH

ApudmeTnueckas U TeOMeTpUYECKas MPOrpeccuu

4.1

PacrioznaBath apu(METHYECKYI0 W TE€OMETPUYECKYIO TPOTPECCUU

MIPHU pa3HBIX CIIOCO0ax 3aaHus

4.2

BEINONMHATE BBIYMCICHUS C HCIOJIB30BaHHEM (OPMYJ #-TO 4IeHA
apu(pMeTHYECKO 1 TeOMETPUIECKON MPOTrPeECCHid, CyMMBI MIEPBBIX N

YJICHOB

4.3

I/1306pa>1<aTL YJICHBI IIOCICO0BATCIIBHOCTHU TOYKaMH Ha

KOOPJAMHATHOW INIOCKOCTH

4.4

Pemarn 3aJa4u, CBA3aHHBIC C YHCJIOBBIMU ITOCJICA0BATCIIBHOCTAMU, B
TOM YHCJIC 3aJadyu U3 peaﬂbHOﬁ KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJISITOpa, HU(POBBIX TEXHOJIOTHUH)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Hucna v BBIYMCICHUS
Jpobu OOBIKHOBEHHBIE U JIECATUYHbBIE, MEPEX0] OT OAHOW (QOpPMBI 3amUCU
1.1 npobeit k apyroil. IloHsATHE palMOHAIBHOIO YMWCia, 3alMCh, CpPaBHEHUE,
yHOPSA0YMBaHUE PAllMOHATIBHBIX YUCEI
15 Apudmerndeckne IEHCTBHUA C pallMOHAIBHBIMU YHcIaMH. Pemenne 3a1a4 u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpOOH
13 CreneHp C HaTypajdbHBIM IIOKa3aTelieM: OINpeAeiieHne, NpeoOpa3oBaHue
' BBIpQ)KEHUI Ha OCHOBE ONpEeIeHHUs, 3aIHCh OOIBIINX YHCEI
14 IIpoueHTsl, 3annuch TPOLEHTOB B BUJIE ApoOU U 1poOu B BUE NMPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4M Ha ITPOLIEHTHI, PELLIEHUE 3a1a4 U3 PEATbHON TPaKTUKU
s [IpumeHeHne TpPU3HAKOB  JEIUMMOCTH, pA3JIOKEHWE Ha  MHOXHMTEIU
' HaTypaJIbHbBIX YHCEI
L6 PeanpHble  3aBUCHMMOCTM, B TOM  4uCle IpsmMas M oOpaTHas
' IIPONOPLUOHAIIBHOCTH
2 Anrebpanyueckue BHIPAKCHHS
51 [IepeMeHHBIE, YMCIIOBOE 3HAYEHHME BBIPAKEHUS C NEPEMEHHOU. JlomycTrmble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBineHre 3aBUCUMOCTH MEXAYy BeJIMYMHAMH B BHUAE (OPMYIIBL.
' Beruncnenus o gopmynam
2.3 [Ipeo6pa3oBanne OyKBEHHBIX BbIPAXKEHUMN, TOKIECTBEHHO PABHbIE BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJbHBIM MOKa3aTEIEM
5 s OpnowieHsl 1 MHOrowieHsl. CteneHb MHorouieHa. CioxeHue, BEIYUTaHUE,
' YMHOKE€HUE MHOTOWICHOB
26 @DopMyJibl COKpaIEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHATEH
3 YpaBHeHu
11 VYpaBHEHHE, KOpPEHb YypaBHEHMs, NpaBUia MpPeoOpa3oBaHMsS YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN




> JluneiiHOe ypaBHEHME C OJHOW TEPEMEHHOM, YHCIO0 KOpPHEH JIMHEWMHOro
' YpPaBHEHUS, PEUICHUE JINHEHHBIX YPABHEHUI
. CocraBieHue ypaBHEHUM MO YCIOBHIO 3ajaud. PernieHne TeKCTOBBIX 3a7ad C
' IIOMOIIBIO YPaBHEHUIN
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €0 Tpaduk
Cucrema [ByX JMHEMHBIX YpaBHEHHMIl C JIByMs IE€peMEHHbIMU. PemeHue
3.5 CHUCTEM YpaBHEHUU CTIIOCOOOM TOJICTAHOBKH. [Ipumepsl perieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopaunara Touku Ha npsmMoit
42 Uucnosble IpOMEKYTKH. PaccTossHMEe MEXy IBYMsl TOYKaMH KOOPAMHATHOU
' MpAMOM
43 [IpsmoyronpHas cucremMa koopauHat, ocu Ox u Oy. Alcumcca U OpauHATa
' TOYKHU Ha KOOPJAMHATHOM MJIOCKOCTH
a4 [Tpumeps! rpadukoB, 3aaaHHbIX (hopmynamu. UteHue rpadukoB peabHBIX
' 3aBUCUMOCTEN
4.5 [Monsarue Gpynkuun. I'papux pynkunu. CoiicTBa QyHKIMI
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['paduk pynkunm y = [X|
47 I'paduueckoe pemieHne JMHEHHBIX YpPaBHEHUH M CUCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii JJIEeMEHT COAEePKAHUSA
1 Yucna v BIYUCICHUS
11 KBagpaTtHbiii kopeHb u3 uucna. [lonstue o0 uppalMOHATIBHOM YHCIIE.
' JlecsTuuHble PUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpolicTBa apupMeTHUECKHX KBaJpPaTHBIX KOPHEM M HUX NpPUMEHEHHE K
1.2 npeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN W BBIUYMCICHUSIM. JeliCTBUTENIbHbBIC
qucia
1.3 Crenens c 1eJIbIM TTOKa3atesieM U €€ cBoicTBa. CTaHaapTHas 3alUCh YKCIIa
2 AnreGpanyeckue BbIpaKeHUs
2.1 KBaapatHbIil TpEXUIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIH




2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aireOpanveckoit 1poou
2.3 Crnosxenue, BBIMUTaHUE, YMHOXKECHHE, JelIeHUE anredpandeckux apodei
24 ParmonanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEeHMs U HEpaBEHCTBa
31 KBanpaTtHoe ypaBHeHue, opMyna KOpHEHl KBaapaTHOTO ypaBHeHus. Teopema
' Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Ipocreiimme poOHO-pallMOHATIBHBIC YPaBHEHUS
I'paduueckas uHTEpHpeTanuss ypaBHEHUN C ABYMsI IEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YpaBHEHUH C JABYMs INEepeMEHHbIMU. [IpuMepbl pemieHus CUcTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMS TIEPEMECHHBIMH
3.5 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 YucrioBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 0/1HOM TepeMEHHOMN
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeiHbIe HEpaBEHCTBA C OJHOM EPEMEHHOMN
3.10 CucreMbl TUHEUHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUU
il [onsarue Gpynkuuu. O61aCTh ONpEENICHNs 1 MHOXKECTBO 3HAUEHUH (DyHKITHH.
' Crioco0b1 3a1anust pyHKIMI
4.2 I'padux pynkunu. Urenue cBoilcTB pyHKIMHU 1O €€ rpaduky
4.3 [Tpumepb! rpaguKOB QYHKITHA, OTPAKAOIINX PeaTbHbIC TIPOIECCHI
a4 OYHKIMM, OMNHCHIBAIOIIME TPAMYI0O U OOpaTHYIO MPONOPLUOHAIBHBIC
' 3aBHCHUMOCTH, UX rpaduKu
4.5 @yHKIMU y =x7, y = X7
4.6 Oyukiuu y = Vx, y = |x]|
4.7 I'pacduueckoe penieHrne ypaBHEHU U CUCTEM ypaBHEHUN
9 KUIIACC
IIpoBepsieMblii 3JIEMEHT COJePKAHUS
Kon
1 Yucna v BBIYUCICHUS




1.1

ParmnonanbHBIE quciia, HUppaduOHAIBHBIC 4YHCJIAa, KOHCYHBIC U OeCKOHEUHEIE

JECATUYHbBIE TPOOU

MHO0KeCTBO ,[[CflCTBPITGJ'II)HBIX YHCEI, HGI;'ICTBPITGJIBHBIG Ypcia Kak OeCKOHEYHBIE

JACCATHYHBIC I[pO6I/I. Bzanmnao OIHO3HAYHOC COOTBECTCTBHUEC MCKAY MHOKCCTBOM

12 JENCTBUTENBHBIX YUCEN U KOOPAUHATHOM npsiMoii. CpaBHEHNE JIEHCTBUTENIBHBIX
qucen
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIILHBIMU YHCITIAMH
Nsmepenusi, npuOamKkeHus, OeHKU. Pa3zMepbl 00BEKTOB OKPYIKAIOIIETO MHPA,
” JUTUTENIFHOCTh TIPOLIECCOB B OKpy»KaromeM wmwupe. [IpubmmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH MpuOmmxkenus. Oxpyriaenue uucen. [Ipukuaka u oneHka
pE3yJIbTaTOB BBIYUCIICHUI
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OJHOW ITIEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PelieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpaTHoe ypaBHeHMe. PelieHre ypaBHEHUM, CBOASIIIIMXCS K KBAIPATHBIM
04 bukBagpatHoe ypaBHeHue. I[lpumepsl penieHuss ypaBHEHUM TpETbEU U
' YETBEPTOM CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTEIN
2.5 Pemenne npo6GHO-paliOHaNIbHBIX ypaBHEHUN
2.6 Cucremsbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €T0 TpapuK
2.8 Pemenne cucrem IByX JIMHEWHBIX YPAaBHEHHM C IBYMs IEPEMEHHBIMU
29 Pemienne cucreMm AByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Opyroe —
' BTOPOU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALIUS CUCTEMbl YPaBHEHUI C IByMsI IEpEMEHHBIMU
2.11 Penienune TekcTOBBIX 33a4 aJIreOpandeckuM crocoOoM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pewrenne nuHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHOU
2.14 Pemrenne cucrem TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOU
2.15 KBanpaTHbie HepaBeHCTBA
516 I'paduueckas uHTEpHpeTanusi HEPaBEHCTB M CUCTEM HEPABEHCTB C JBYMS
' NIEPEMEHHBIMHU
3 OyHKIUU




KBagpatnunas ¢yskmus, e€ rpadux u cBoictBa. I[lapabosa, KoopauHATHI

> BEPILKHBI 1apadoIibl, OCb CAMMETPUHN TapaboJIb

3.2 I'paduku byukamii y=kx, y=kx+b u ux cBoricTBa

33 I'paduku pynkuuit y=~k/x, y = x° 1 ux cBoicTBa

34 I'paduku Qpynkuuii , u Ux cBoiicTBa
4 UYucnoBsle NOCAEA0BATENBHOCTH

il Omnpenenenue U cnocoObl 3aJJaHUsl YHCIOBBIX MOCJIEI0BaTEIbHOCTEN. 3a1anue
' NIOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (hopMyIol U popMyIioit n-ro uieHa

4o Apudmernueckass mporpeccusi. DopMmynsl n-TO  uieHa apuPMETHYECKOU
' IPOrPECCUH, CYMMBI IIEPBBIX 7 YJICHOB

43 l'eomerpuueckas mnporpeccus. @Dopmyibl n-TO  4lI€Ha TE€OMETPUUYECKOU
' IPOrPECCUH, CYMMBI IIEPBBIX 7 YJICHOB

4 N300paxkenue uneHoB apuMeTHYeCKO M TEeOMETPUYECKOM mporpeccHii
' TOYKaMHU Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCITIOHEHIIUAIBHBIA POCT

4.5 Crno’xHbI€ MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIBHOM
IHPOI'PAMMbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHUSAMHU: MHOXKECTBO, ITOIMHOXKECTBO,
Olepaluy HaJ MHOXECTBAMHM; YMEHHE ONEPUPOBATh IOHATHUAMH:
rpad, cBsA3HBIN rpad, JepeBO, LUK, IPUMEHATh UX IPU PELICHUU
3aja4; yMEHHE HCIOJIb30BaTh Trpaduyeckoe MpeJCcTaBICHHUE
MHOKECTB JUIsl ONHCAHUS PEAJBHBIX IIPOLIECCOB M SBICHWM, NpHU

pEIlIeHUH 3a7a4 U3 IPYTuX yueOHBIX MPEAMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEAEICHUE, aKCUOMA, TEOPEMA,
J0Ka3aTelIbCTBO; YMEHUE pAaClO3HABaTh MCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUSA, NMPUBOJAUTH IMPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHWA U OTPULAHUA BBICKa3bIBaHUH

YMeHHe onepupoBaTh MOHATUAMM: HATYypaJbHOE YHUCIIO, IPOCTOE H
COCTABHOE YMCJIO, JEIMMOCTb HATypaJbHBIX YHCEJ, IPU3HAKU
JIETUMOCTH, 1IeJI0€ YUCIIO0, MOIYJb 4Hcia, OOBIKHOBEHHAs APOObh U
JecsITHYHas IpoOb, CTAHAAPTHBIA BUJ YHCIA, PAIIMOHAIBHOE YHUCIIO,
UpPPALMOHANILHOE YUCIIO0, apu(pMETHUYECKHI KBaJpaTHBI KOPEHb;
YMEHHE BBIMOJHATH JACHCTBHS C 4YHCIAMH, CpPaBHUBAaTb U
YIOPSI0YMBATh YHUCJIA, IPEACTABIATh 4YKCIA HA KOOPAWHATHOMN
MpsIMOM, OKPYIJIATh YHUCHA; YMEHUE JelaThb NPUKUIKY U OLEHKY

pe3yiibTara BBIYMCIICHUI

YMeHue onepupoBaTh NOHATUSAMU: CTENEHB C LIEJBIM [10Ka3aTeleM,
apupMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOI'OWJIEH, alredpanyecKkas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOH CTENEeHU
0oJbllle €AUHMIIBI; YMEHHE BBINOJIHATH pacdy€rsl o (opmynam,
npeoOpa3oBaHusl LEJIBIX, IPOOHO-PAIIMOHAIBHBIX BBIPAKECHUH U
BBIPAKEHUI C KOPHSIMM, pPa3I0KEHUE MHOTOUJIEHA HA MHOKUTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHMEM (OpMYJ Pa3HOCTU KBAJpPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATUSMU: YUCIIOBOE PABEHCTBO, YPaBHEHHE
C OJHOM IIEPEMEHHOM, 4YMCIIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHON; YMEHHE PEIIaTh JIMHEWHBIC U KBAJPATHBIC YPAaBHEHHUS,
IpoOHO-pallMOHATbHBIE YPABHEHUS C OJHOM NMEepeMEeHHOU, CHCTEMbI
JBYX JIMHEMHBIX ypaBHEHUH, JINHEIHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-palliOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHHUH 33]1a4 U3 JPYTUX IPEIMETOB
U TPaKTUYECKUX 3a7ayd; YMEHHE HCII0JIb30BAaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPIUHATHYIO ITUIOCKOCTh JUIsl M300paskeHHs pelieHui

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh HOHATHAMM: (QyHKIMS, rpaduk (QyHKIHH,
HYJIUM (QYHKUUHM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKU
BO3pacTaHus, yObIBaHUs, HauOoOJbllIee M HaUMEHbLIEEe 3HAYCHUs
byHKINY; yMEHHE OIIepUpOBaThH MOHATHSIMU: npsimast
MPONOPIMOHATILHOCTD, INHEHHAs: PyHKIUS, KBapaTHUHas QyHKIINA,
oOpaTHasi MPONOPLMOHAIBHOCT, Mapaboia, rumepboia; ymeHue
cTpouTh rpadukn  (QyHKIUM, HCIOAB30BaTh TIpapuKu A
OTIpe/ieNIEHUs] CBOMCTB IMPOLIECCOB M 3aBUCHUMOCTEH, AJI peIIeHUS
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB M peallbHOW KHU3HH, YMEHHE

BBIpaXaTh GOPMYJIaMHU 3aBUCIMOCTH MEXy BETMUYMHAMU

YMeHnue  onepupoBaTb  MOHATUSMU: MIOCJIEZI0BATEIbHOCTb,
apupMeTHyecKass W TEOMETpUYecKas TNPOTrPecCHUH;  yMEHHUe
HCIOJIb30BaTh CBOIMCTBA MOCIHE0BaTEIbHOCTEH, (POPMYJIIBI CyMMBI U
o0I1ero 4jaeHa MpH pelieHuH 3a/ad, B TOM YHCIe 3a/1a4 U3 JPYrux

Y4EOHBIX TIPEIMETOB U PEATHHOU KU3HHU

YMeHnue pemiath 33a4u pa3HbIX TUIOB (B TOM YHCIE Ha MPOIEHTHI,
JOJIM ¥ YacTH, JABWKEHHUE, padoTy, IEHYy TOBapOB U CTOMMOCTH
MOKYIIOK ¥ YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH YNPABIICHUS TUYHBIMU
U ceMeWHbIMH (PMHAHCAMH), YMEHHE COCTaBJISATh BBIPAKEHUS,
YpaBHEHUsI, HEPAaBEHCTBA M CHUCTEMbl IO YCJOBHUIO 3aJayH,
HCCIIeIOBATh MOJTyYeHHOE PEIIEHUE U OLIEHUBATh MTPaBA0IN01I00HOCTh

IMMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE3OK, MpsiMas,
Iyd, JIOMaHasl, yrod, MHOT'OyTOJIbHUK, TPEYTOJIbHUK,
paBHOOEPEHHBIH u PaBHOCTOPOHHUM TPEyroJIbHUKH,

HpﬂMOerJ’IBHBIfI TPCYTrOJIbHUK, MCAWAHa, 6I/ICCCKTpI/ICB. 1 BBICOTaA




TPEYTrOJIbHUKA,  YeTBIPEXYTOJbHMK,  Iapajulelorpamm,  pomo,
NpSIMOYTOJIBHUK, — KBajpar, Tpameuusi; OKPYXHOCTb,  KpYT,
KacaTenpHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (puUrypamu;
YMEHME pellaTh 3a/a4, B TOM YHCJIE U3 NTOBCEAHEBHON XHU3HU, HA
HaXO0XJIEHUE FEOMETPUUYECKUX BEJINYNH C IPUMEHEHUEM U3YUYEHHBIX

CBOMCTB (huryp u (haxToB

10

VYMeHue omnepupoBaTh MOHATUSAMH: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapalIeIbHOCTh M MEPIICHIUKYIIIPHOCTD MPSMBIX,
Yrojl MEXIYy NPSAMBIMH, TEPICHAUKYISAP, HAKIOHHAS, MPOCKIIHS,
nogodue  ¢uryp, MOAOOHBIE  TPEYrOJbHHKH,  CHMMETpPUs
OTHOCHTEJIHO TOYKHM M MPSIMOW; yMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETPUIO W mojgobue  ¢uryp,  HapalIeIbHOCTh  H

MEPIEeHIUKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATHAMHU: JUIMHA, PAcCTOSHUE, YIoj
(BemMuMHA yIJa, CUHYC M KOCHHYC YIJIa TPEyroJIbHUKA), IJIOIA/b;
YMEHHE OIICHUBAThH pa3Mepbl PEIMETOB U 00BEKTOB B OKPY KaIOIIEM
MHUpE; YMEHHE TPUMEHATH (OPMYIBl MEpUMETpa U IUIOLIAAN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY’KHOCTH M IIJIOLIATU Kpyra, o0beMa
MIPSAMOYTOJIBHOTO MapajuleenuIea; YMEHHE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME yTJIOB TPEYIrOJIbHHKA,
teopeMy [ludaropa, TpUrOHOMETPUUECKHE COOTHOILUEHUS JUIS

BBIUMCIICHUS JUIMH, PACCTOSIHUM, ILTOIIAAEH

12

YMmenne wu300paxkars IUIOCKME (UTYpBI W HX KOMOWHAIIHH,
MIPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OITMCAHHWIO

13

YMmenue ONICpHUpOBaATh IOHATUAMU: TPAMOYIOJIbHass CHCTCMa
KOoOpAuHaT, KOOpAMHATBI TOYKH, BEKTOP, CyMMa BCKTOpPOB,
IMPOMU3BCACHUC BCKTOpa Ha YHCIIO, CKaJlApHOC TMIPOU3BCIACHUC
BCKTOPOB;, YMCHUC HUCIOJB30BATH BCKTOPLI W KOOPAHWHATHI JIA
MNPEACTABJICHUA JAHHBIX W PCIICHHUA 3a7a4, B TOM YUCIIC U3 APYIrux

yueOHBIX IPEAMETOB U PeaTbHOM KU3HU

14

YMmenune OICpHUpPOBAThL IMOHATHAMMU: CTOJI6I/IKOBBIC U KPYT'OBBIC
JIMarpaMMbl, TaOJMIBI, CpenHee apupMETHYECKOe, MEIUuaHa,
HauOoJIbIlIee U HAMMEHBIIIEE 3HAUYCHUSI, pa3MaxX YHCIOBOTO Ha0Oopa;

yMEHHE W3BJE€KaTb, MHTEPIPETUPOBATh U  IPeoOpa3OBbIBATh




nH(pOpMalIMIo, TPEICTABICHHYI0 B TaOJHMIlaX M Ha JAMarpaMMax,
OTPaXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU PEabHBIX MPOLIECCOB U
SBJICHUM; yMEHHME paclo3HaBaTb WM3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIlleM MUpe

15

YMeHue onepupoBaTh MOHATHAMU: CIy4dailHBIA ONBIT (CIy4dalHbBIN
HKCHEPUMEHT), 3JIEMEHTApHOE COOBITHE (DJIEMEHTapHBIA HCXOJ)
CIIy4alfHOrO OIIbITa, CiIydaifHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTU CIIyYalHBIX COOBITUH B OMNBITAaxX C
PaBHOBO3MOKHBIMU 3JI€MEHTAPHBIMU COOBITHSIMH; YMEHHUE DEellaTh
3a7la4l METOAOM OPraHU30BAHHOIO Iepedopa U C MCHOIb30BAaHUEM
[IpaBUjla YMHOXCHUS; YMEHHME OLICHUBATh BEPOSTHOCTH PEAIBHBIX
COOBITHH U SIBIEHUI, TOHUMATh POJb MPAKTUYECKH JJOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXKalOLIEM MHUPE M B KHU3HH;
3HaKOMCTBO C TIOHSITHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIITUX YHCEI U €TI0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHnue BbIOMpaTh MOAXOAAIIMN W3YYEHHBIM METOA ISl peleHUs
3a/1a4d, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U )KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MaTEMATHUKU B
UCKYCCTBE, OIIMCHIBATh OTHEIbHBIC BBIJAIOIIMECS PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJ€ PA3BUTHUsS MAaTEMAaTHKH KaK HAYyKH, IPUBOJUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMW M HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
Kon
1 Yucna v BBIYUCIICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1 OOBbIKHOBEHHBIE U JIECATHYHBIE  ApoOM,  TPOIEHTH,  OCCKOHEUHbIE
' MEePUOIMYECKHUE IPOOH
1.3 ParronanbHele yncna. ApupMeTHyecKue orepatuy ¢ paluoHaIbHBIMU YUCIaMU
14 JletictButenbHple 4yucia. Apu(pMETHYECKHUE OIepaldd ¢ JCUCTBUTEIHHBIMU
. quclIaMu
s [TpuOnkE€HHBIE BBIYMCICHUS, NpaBUia OKPYIJIEHMs, NPUKUIKA U OLEHKa
. pe3yJibTaTa BhIYUCICHUN
2 AnreOpanueckue BbIpaXeHUs
2.1 BykBeHHBIE BBIpaXKEHHS (BBIPAKEHUS C IEPEMEHHBIMHU)
55 Crenenp c nenbiM nokazareneM. CTeneHb C palUOHAJIbHBIM IOKA3aTEJIeM.
. CBolicTBa CTENIEHN
23 MHorousneHsl
24 Anrebpanueckas 1poob
5 s ApudpmeTrueckuii  KOpeHb  HaTypajbHOW  CTEMEHH. JleiictBusa ¢
. apu(pMETUYECKUMH KOPHSMHU HATypaJbHOU CTETEHU
3 VYpaBHEHUsI U HEPABEHCTBA
31 Ilenbie u nApOOHO-paloOHaNbHBIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' YpPaBHEHUHU
35 Ilenbie u apoOHO-palMOHaNbHbIE HepaBeHCTBA. CHCTEMBI UM COBOKYITHOCTH
' HEPABEHCTB
3.3 Penrenune TeKCTOBBIX 3ama4
4 Uucnosble OCIIEI0BATEIbHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TOCIIE0BATEIbHOCTEH
42 Apudmernueckas u reomerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX
. IIPOLIEHTOB




OyHKIU

OyHKIUA, CMocoObl 3aaHus  (PYHKIUU.

I'paduk  Pynkmmm. OOGmacts

OTpesieNIeHUs] U MHOKeCTBO 3HaueHui ¢pyHkiuu. Hymn ¢pynknun. IpomexyTku

5.1. 3HAKOIMOCTOSAHCTBA. [IpoMexXyTkM MOHOTOHHOCTHM (GYHKIUU. MaKCUMyMbl H
MUHMMYMBl (yHKIMM. HaunOonbllee W HauMeHbllee 3HadeHHE (YHKIMHM Ha
IIPOMEXKYTKE

6 Koopaunatsl Ha npsiMoOil ¥ TIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBBI KOOPAMHATHI HA TIIOCKOCTH

7 ['eometrpus

7.1 ['eomerprueckue GUrypsl 1 UX CBOIMCTBA

7.2 TpeyronbHUK

7.3 MHOTOyTrOoabHUKH

7.4 OKpY’>KHOCTb U KpYyT

7.5 N3MepeHne reoMeTpruieCcKUX BETMYNH

7.6 BexkTops! Ha TI0CKOCTH

8 BeposiTHOCTB M cTaTHCTHKA

8.1 OmnwucarenpHas CTATUCTUKA

8.2 BepositHOCT

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢€
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.1. u
ap.; mox peaakiuen TemsikoBckoro C.A. AKIIMOHEPHOE OOIIIECTBO
«M3narensctBO «IIpocBenienne»

» Maremartuka. Anrebpa: 8-it kimacc: 60a30BbIil ypOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadoranHoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBckoro C.A. AKIIMOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemienne»

* Marematuka. Anrebpa: 9-it kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢€
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munatok H.I'., Hemikos K.1. u
ap.; mox peaakiuen TemsikoBckoro C.A. AKIIMOHEPHOE OOIIECTBO

«M3narenscTBO «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

Marematuka. Anredpa:7-it kinacc:0a30BbIi YpoBeHB:yueOHUK; 15-¢ n3nanue,
nepepadoranHoe. MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penaxnuei TensikoBckoro C.A. AxunonepHoe o6mectBo "M3naTenscTBo
"IIpocBemienne"

Marematuka. Anreopa:8-it kiacc:0a30BbIi YPOBEHb:yueOHUK; 16-¢ u3aanue,



nepepaborannoe. Makaperues FO.H., Munatok H.I'., Hemkos K.W. u np.; mox
penakmueit Tenskopckoro C.A. AkimonepHoe o0miecTBo "M3aaTenbcTBO
"IIpocBenienne"”

Marematuka. Anreopa:9-it kinacc:0a30BbIi ypoBeHb:yueOHUK; 15-€¢ u3nanue,
nepepadboranHoe. Maxkaperue FO.H., Munarok H.I'., HemikoB K.W. u ap.; nox
penaxuueit TemsakoBckoro C.A. AkimonepHoe o01iectBo "M3naTenbcTBo

"IIpocBenienue"

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/f2a0ccOc

bu6nmmoreka IJOK



