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IHOACHUTEJIBHASA 3AIIMCKA

PaGouas nporpamma yuebHoro Kypca «Anredpa» 6a30Boro ypoBHs A oOydaromuxcst 7 —9 KiaccoB
pa3paborana Ha ocHOBe DenepasbHOrO TOCYAAPCTBEHHOTO OOpPa30BaTENBFHOIO CTaHAApTa OCHOBHOTO
obmero odpa3zoBanus (yTB. IprKkazoM MuHucTepcTBa 00pa3oBanus u Hayku PD ot 31 mas 2021 r. N 287),
npuka3za Munucrepcrsa IIpocsenienust PO ot 19.10. 2024 r Ne704 «O BHeceHHH U3MEHEHHUI B HEKOTOpbIE
npuka3sl MuHucTepcTBa mpocBemieHuss P®, kacaromuecs denepanbHbBIX 00pa30BaTeNbHBIX MPOTpamMm
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro, CPEeTHET0 00IIero 00pa3oBaHUM.

Anrebpa sBIS€TCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO 00Imero o0Opa3oBaHUS: OHa
obOecrieunBaeT M3y4YeHHE JPYTHUX TUCIUIUIMH, KaK €CTeCTBEHHO- HAy4HOTO, TaK M TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIS MPOJOKEHUS] 00pa3oBaHMs M B TIOBCEAHEBHOM KU3HU. Pa3BuTHe
y 00yJaronMxcsl HAy9IHBIX TPEJACTABICHUH O TIPOUCXOXKICHUH U CYIIIHOCTH alreOpandecKux aOCTpakinii,
crocobe OTpakeHHs MaTeMaTHYeCKON HayKoW SIBICHHI M MPOILECCOB B MPHUPOAE U OOIIECTBE, POIU
MaTeMaTHYeCKOr0 MOJAEIUPOBAHUS B HAYYHOM MO3HAHWU U B MPAKTHKE CIOCOOCTBYET (DOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS M KAueCTB MBIIUICHHUA, HEOOXOIWMBIX sl aJalTallid B COBPEMEHHOM
uudpoBom obmecTBe. M3ydenune anreOpsl obecrnieunBaeT pa3BUTHE YMEHHsI HaOI0aTh, CPAaBHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBILIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBAaTh CBOM JEHCTBUS U BBIBOABI, (hopmymnupoBaTh yTBepxkAcHHs. OCBOCHHE Kypca anreOpbl
o0ecreynBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYYaOUIMXCS: OHU HCIONB3YIOT JACIYKTUBHBIE U
MHAYKTUBHBIE pacCy>KJeHus, 0000IIeHne U KOHKPETHU3alHIo, abcTparupoBanue u aHaioruto. O0yueHue
anredpe npeanosgaraeT 3HaYUTEIbHBIA 00bEM CaMOCTOSTEIBHOMN EATEIBHOCTH 00YyYaroIIUXCs, IO3TOMY
CaMOCTOSTENIbHOE PELICHUE 3a/1a4 SBIISETCS peaau3aleil 1eaTeIbHOCTHOrO IPUHIUIA 00yUeHHsL.

B crpykType mporpammbl yueOHOTO Kypca «AnreOpa» i OCHOBHOTO OOIIETO 0O0pa3oBaHUS
OCHOBHOE MECTO 3aHUMAIOT COJIepP)KaTeIbHO-METOAUYECKHEe JNUHUM: «Uucna W BBIYUCICHUNY,
«AnreOpanueckue BBIpAKECHUS», «YpaBHEHUsS © HepaBeHCTBa», «Dynkuumy». Kaxmas u3 3tux
COJIepKATEIbHO-METOJUUECKUX JIMHUM DPa3BUBACTCS Ha TMPOTSHKEHUH TPEX JIeT M3YYeHHs Kypca,
B3aMMOJICICTBYS C JApPYrMMH €ro JMHUAMU. B Xxoxe wu3ydeHuss ydyeOHOro Kypca oOy4aroummcs
MIPUXOAUTCS JIOTHYECKH PACCy>KIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3THM B
porpaMMy y4eOHOTO Kypca «Aunredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO
BCEX OCHOBHBIX paszleinaXx MaTeMaTH4eCKOTO OO0pa3oBaHMA W  CIHOCOOCTBYIOUIME  OBJIAJICHUIO
00y4arolMMHUCS OCHOB YHHBEPCAJIBHOTO MaTeMaThyeckoro s3bika. CojepKaTellbHON U CTPYKTYpHOI
0COOCHHOCTBIO YUeOHOT0 Kypca «Asredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxannie nuHMM «YWcla ¥ BBIYUCICHUS» CIYXKHT OCHOBOH JUIsl JAJbHEWUIIETO H3Y4YeHHS
MaTeMaTUKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYArOMIUXCS JIOTHUYECKOTO MBINUICHUS, (OPMHUPOBAHUIO
YMEHHUS TIOJIb30BaThCS AITOPUTMAaMH, a TaKXKe MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCETHEBHOM >KM3HH. Pa3BuTHE MOHATHS O 4YMCIEe Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
CBS3aHO C pAaIMOHAJIBHBIMU W HPPANUOHAIBHBIMU 4YHCIaMH, (OPMHUPOBAHUEM IMPEACTABICHUN O
JeHCTBUTEIFHOM 4HCJE. 3aBepIIeHHE OCBOSHUS YHUCIOBOW JIMHUM OTHECEHO K CpegHeMy O0Iemy
00pa3oBaHMIo.

Conepxanue IBYX aireOpanyuecKux JIMHUN — «ANreOpandeckue BBIDOKEHHS» W «YpaBHEHUS U
HEpPaBEHCTBa» CMOcOOCTByeT (opMupoBaHWi0 y 0OydYaromuxcsi MaTeMaTHYeCKOro  armapara,
He0OXOUMOro ISl peuieHus 3a7ad MaTeMaTHKU, CMEKHBIX MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX
3agay. Ha ypoBHe ocHOBHOro oOmiero o0Opa3oBaHus y4eOHBIM Marepuan TPYHNIHPYETCS BOKPYT
palMoHaNBHBIX BBIpAKEHUH. Anrebpa NOEeMOHCTPHUPYET 3HAYEHHWE MATEMAaTUKH Kak S3bIKa  JUIS
MOCTPOCHUS MaTeMaTHYECKHX MOJIENeH, OMMCaHus MPOLECCOB U SABJIEHUHN peandbHOro Mupa. B 3amaum
oOyueHusi anreOpe BXOAAT TakkKe JalbHEWIee pa3BUTHE AITOPUTMHUYECKOTO  MBIIIICHHUS,
HE00X0IMMOT0, B YACTHOCTH, JJISi OCBOCHUS Kypca HH()OPMATUKH, U OBJIA/ICHUE HABBIKAMH JISTYKTHBHBIX
paccyxnenuii. IIpeoOpazoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOpaKeHUS,
CIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOPYECTBY.



Conepxanre (YHKIMOHATBHO-TpaQUUSCKON JIMHUM HAIECJICHO Ha IOJydYeHHE OOYyYaroluMUCS
3HAHUW O (YHKIHSIX KaK BaKHEHIEH MaTeMaTHYeCKOW MOJAENW [UIsl OMHCAHUA M HWCCIETOBAHUS
Pa3HOOOpAa3HBIX MPOIECCOB U SIBICHUN B MpuUpoJe U olmiecTBe. M3ydeHne marepuana cCrocoOCTBYET
Pa3sBUTHUIO Y O6y‘-IaIOHH/IXC$[ YMCHHUSA HCIHOJB30BaTh PAa3JIMYHBIC BBIPA3UTCIBHBIC CPEACTBA A3bIKa

MaTeMaTHUKH — CJOBECHbIE, CHMBOJHYECKHE, Tpaduyeckue, BHOCUT BKIaA B (QOpMUPOBaHUE
MpEeACTaBICHUI O POJIM MATEMATUKHU B PA3BUTUM LIMBUJIM3ALUU U KYJIbTYPHI.
CormacHo y4eOHOMY IuTaHy B 7-9 Kiaccax u3ydaercs — Y4eOHBIH Kypc  «Auredpay,

KOTOPBI  BKJIFOYAET CIEAYIONIME OCHOBHBIE pasfeNbl coaepkaHus: «Yucina ¥ BBEIYHCICHUS,
«AnredpanyuecKue BRIPAKCHHS», « Y pAaBHCHHS U HEPABCHCTBAY, « DYHKIINNY.
Ha u3yuenne yueOHoro Kypca « Anredpa» orBoautcs 306 yacoB: B 7 kimacce — 102 ygaca (3 yaca B
Heqeno), B 8 kiracce — 102 vaca (3 yaca B Henenio), B 9 kitacce — 102 gaca (3 yaca B Heeonio).

COJEPKAHUE OBYYEHUA 7 KJIACC
Yuciia v BIYUCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHbIE, MEepexoa OT OJHOH (opMbl 3amucu apodell K JIpyroil.
[lonsiTE panMOHAIBLHOIO 4YHUCHA, 3allUCh, CPABHEHME, YMOPSAOYMBAHME pALMOHAIBHBIX YHCEIN.
Apudmernueckue NEHCTBUS C palMOHAJIbHBIMU 4HclIaMu. PelieHue 3aqad M3 peanbHOM NPAaKTHKU Ha
4acTH, Ha JIpo0wu.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeiesieHHe, MpeoOpa3oBaHUE BBIPAKEHUH Ha OCHOBE
OTIpeJIeNIeHus], 3auCh OONbIIMX yucel. [IpoleHTsl, 3anmuch NpPOLEHTOB B BUAE ApoOH U ApoOu B BUjE
IIPOLICHTOB. TpH OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTHUKH.

[IpuMeHeHNne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTEIIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi U 0OpaTHasi MPONOPLMOHATBHOCTH.

Auredpanyeckne BbIpaKeHUs!

[TepemeHHbIE, 4YHCIOBOE 3HAYEHHE BBIPAXKEHUS C TMepeMeHHOH. JlomycTuMble 3Ha4YEHHS
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXJy BeJIWYMHAMU B BHUJE (GopMysbl. Beruucienus mo
¢dopmynam. IlpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHH, TOXIECTBEHHO paBHbIC BBIPAKEHUs, IPaBUIIa
npeoOpa3oBaHus CyMM U MPOU3BEICHUMN, MpaBHUJa PACKPBITUS CKOOOK M TIPUBEACHUS IMOJO0OHBIX
CllaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM IIOKA3aTEIIEM.

Opnownensl W MHoOrowieHbl. CreneHb MHorowieHa. CroXeHHE, BbIUUTAHUE, YMHOXEHHE
MHOro4jeHOB. DOpMyIIbl COKPAIEHHOTO YMHOXKEHHUA: KBAJApaT CyMMbI M KBaapaT pasHoctu. Dopmyna
pa3HOCTH KBaapaToB. Pa3iioskeHne MHOTOUJIE€HOB HA MHOKHUTEIIN.

YpaBHeHHs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHMs, IpaBWia NpeoOpa3oBaHUs ypaBHEHMs, PaBHOCHIbHOCTb
YpaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JMHEHHOIO YpaBHEHMS, pELICHUE
JIUHENHBIX ypaBHeHUH. COCTaBICHHME YpPaBHEHHUH IO YCIOBHUIO 3aJaud. PenieHne TEKCTOBBIX 3a1ad C
IIOMOUIBIO YPaBHEHUI.

JIuneitHOE ypaBHEHHUE C IByMsI IEPEMEHHBIMU U ero rpaduk. Cucrema AByX JHHEHHBIX YpaBHEHUI
C IByMs mnepeMeHHbIMH. Pemenue cucreM ypaBHEHHI crnocoOoM moacTaHOBKU. I[Ipumepsl pemieHus
TEKCTOBBIX 3a7a4 C TIOMOILBIO CHCTEM YPaBHEHUM.

DOYyHKIHUU

Koopaunara toukn Ha npsmoil. UucioBble NpoOMeXyTKH. PaccrosiHue Mexay IAByMs TOYKaMU
KOOPJAMHATHOU MPSMOM.

[IpsimoyronpHas cucrema koopamHaT, ocu Ox u (y. Abcuucca W OpIuHAaTa TOYKH Ha
KOOpAMHATHOH Iuiockoctu. [Ipumeps! rpadukoB, 3anaHHbIX (opmynaMu. UreHue rpadukoB peaabHbIX
3apucumocteil. [lonstue dynkuuu. I'padux Gynkumu. CpoiictBa QyHkumii. Jluneiinas ¢yHkius, eé
rpaduk. I'padux Gynkuum y = |x|. I'padudeckoe perieHne JIMHEHHBIX ypPaBHEHUH U CUCTEM JIMHEHHBIX



YpaBHEHUH.

8 KJIACC
Yuciaa ¥ BLIYUCICHHUA

KBanpatnslit kopens u3 umcina. [lonstue 06 uppanuoHaibHOM uducie. JlecaTnyHble mpuOInKEHUs
uppanMoHanbpHbIX uKcend. CBoHcTBa apu(METHUECKHMX KBAaJPaTHBIX KOPHEH M HUX HIPUMEHEHHE K
IpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKCHUN U BBIYUCICHUAM. [leficTBUTENIbHBIE YHCIIA.

Crenens ¢ 11esIbIM 1T0Ka3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3alIUCh YUCIIA.

Anredpanyeckne BbIPaKeHUs

KBanpaTHslil TpEXUIIEH, pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas qpoOb. OcHOBHOE CBOICTBO anredpanueckoi apobu. CioxeHue, BHIUUTAHMUE,
YMHOXXEHUE, JiefIeHHe anreOpanyeckux Apooeil. ParrionansHbie BeIpakeHUs U UX IpeoOpa3oBaHue.

YpaBHeHHs U HEPaBeHCTBA

KBangparHoe ypaBHeHue, (opMynia KOpHel KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHMH, CBOSIIMXCS K JIMHEHHBIM U KBaapaTHbIM. [IpocTeiiiie q1poObHo-palioHaIbHbIe YPaBHEHUS.

I'paduueckas HHTEpIpETALINS YPAaBHEHUN C ABYMS IIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH
C IByMs nepeMeHHbIMU. [IprMepsl perieHns cucTeM HETMHENHBIX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.

Pemenne TekcTOBBIX 337124 anreOpandecKuM CriocoOOM.

UucnoBble HEpAaBEeHCTBA M UX cBoWcTBa. HepaBeHCTBO ¢ OQHOM NepeMeHHON. PaBHOCHIBHOCTB
HepaBeHCTB. JIuHeliHbIe HepaBEeHCTBA C OJHOW mepeMeHHOW. CHCTEMBbI JIMHEWHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOYyHKIHUU

IlonsTe  (yHKUUU. Ob6nacte  ompeneneHus U MHOXECTBO 3HAYEHUN
¢bysakuuu. CriocoOsl 3a1aHus QYHKITHHA.

I'papux pynkiun. Urenne cBoicTB pyHKIMm no e€ rpaduky. [lpumepsr rpadukoB GpyHKIHA,
OTPaXKaIOLIUX PEAIBHBIE IIPOLECCHI.

@DyHKIUY, ONMCHIBAIOIIKE IPAMYIO M 0OpaTHYO NPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX IpadUKH.

Oynkmn y = x2, y = x3, y = \x, y=|x|. ['paduaeckoe peleHie ypaBHEHNI U CHCTEM yPaBHEHHIA.
9 KJIACC

Yuciia ¥ BLIYUCICHUSA

ParmonanbHbie Ynciia, UPpaMOHANBHBIE YMCIIA, KOHEYHbIE U OSCKOHEYHBIC JECATUYHBIC JAPOOH.
MHOXeCcTBO ACHCTBUTENBHBIX YUCEJ, JEHCTBUTENIBHBIE UYUCIA KaK OECKOHEUHBbIE JECATHYHBIE IPOOu.
B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIy MHOYKECTBOM ACHCTBUTEIBHBIX YHMCEI U KOOPIMHATHOU
IPSAIMOM.

CpaBHEHHUE IEHCTBUTENBHBIX YHCEI, apu(METHIECKHIE JEHCTBUS C IEHCTBUTEIEHBIMU YHCIIAMHU.

Pa3mepbl 00bEKTOB OKPYkKAIOIIETr0 MUPA, UTUTEILHOCTD MTPOLIECCOB B OKPYIKaIOIIEM MUPE.

[TpubnmxE€HHOE 3HAYCHHE BEIMYMHBI, TOUHOCTh Npubmmkenus. Okpyrienue uncen. [lpukuaka u
OIIEHKA Pe3yJIbTaTOB BHIYHCICHUH.

YpaBHeHNsI H HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemienue ypaBHEHMM, CBOIAIIMXCS K JIMHEMHBIM. KBagpaTHoe ypaBHEHHE.

Pemenne ypaBHeHuUM, CBOAAIMXCSA K KBAaIPATHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs YpaBHEHMM TpeTbe M 4YETBEPTOM CTEIEHEU
Pa3IoKEHUEM HAa MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUH. PerieHue TEKCTOBBIX 3a4ad  anreOpanyecKum
METOZIOM.

VYpaBHeHHe ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX JUHEWHBIX YpaBHEHUH C
JIBYyMs IIEPEMEHHBIMU. PelnieHue cucreMm ABYX ypPaBHEHUMH, OJHO M3 KOTOPBIX JMHEHHOE, a IpYyroe —
BTOpOH creneHu. ['papuueckast UHTEpIpeTas CUCTEMbl YPaBHEHHM ¢ ABYMsI IEPEMEHHBIMHU.



Pemenne TekCTOBBIX 3agau anreOpanyeckuM crocodoM. YwucnoBbie

HEpaBEHCTBA U UX CBOMCTBA.

PeureHne MHEWHBIX HEPABEHCTB C OJIHOM MEpEMEHHOM. Pelenne cucteM JIMHEMHBIX HEPABEHCTB C
onHoil mepemenHoil. KBampaTtuele HepaBeHcTBa. ['paduueckas mHTEpmpeTanus HEPaBEHCTB M CHUCTEM
HEPaBEHCTB C JIByMs [IE€PEMEHHBIMHU.

DyHKUHUA

KBangparnunas (yskmus, e€ rpaduk u cBoiictBa. [lapabosa, KoopauHATHI BEPIIUHBI TapaOOIIbI,
0Ch CUMMETPHUH TapaloIbl.

Ipadukn dyskmmii: y = kx, y =kx + b, y =k/x, y =x3, y = \Vx, y = |x| , # BX cBOiicTBa.

YucjioBble NMOCA€10BATEILHOCTH M MPOrPecCUm

[lonsiTHe YMCIIOBOM MOCJENOBATENBLHOCTH. 3aJaHHe IMOCJIEI0BATEIbHOCTH PEKYPPEHTHOM
¢bopmyIoit u GopMyItoii n-ro YJIeHa.

Apudmernueckass u reomerpuueckas mnporpeccud. PopMmynbl #-TO WieHa apuPMETHIECKOH Hu
TF€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300paxenne 4iaeHOB apuU(PMETHUECKOH U TIeOMETPUYECKOM MPOrpeccuil TouykaMu Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEHHBINA U SKCITOHEHIIMATBHBIN poCT. CI0KHBIE MPOLIEHTHI.

IIVIAHUPYEMBIE PE3VYJIbTATbI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHUS MPOTPaMMBI  Y4eOHOTo Kypca
«Anre0Opay» XapaKTepu3yloTCs:

1) narpuornyeckoe BocnuTanue:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOAILIEMY POCCHUHCKONW MaTeMaTHUKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHMSIM POCCUHCKMX MATEMaTUKOB M POCCHMCKOM MAaTeMaTUYE€CKOW IIKOJbI, K
MCIOJIb30BAHUIO ATUX JOCTUKECHHI B IPYTHX HAyKaX U MPUKIATHBIX cepax;

2) rpaaanckoe u IyXOBHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K  BBIMIOJIHEHUIO OOS3aHHOCTEM TpaKJaHWHA ¢ pealu3alldd €ro TIpas,
MPEJICTaBJICHHEM O MaTeMaTHYeCKHX OCHOBaX (YHKIIMOHMPOBAHHS PAa3JIHUYHBIX CTPYKTYp, SBIICHUH,
mporenyp TpakJaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIACHHUIO
ATHUYECKHX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM NPUMEHEHHWEM JOCTIKEHUH HAayKH, OCO3HAHUEM
BOKHOCTU MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUYEHOTO;

3) TpyaoBoe BocuTaHUE:

YCTAaHOBKOW Ha AaKTHUBHOE Yy4yaCTHE B PEIICHWH MPAKTHUYECKUX 3a/Jad MaTeMaTU4ecKou
HAMpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 00Opa3oBaHUS Ha MPOTSIKCHUH BCEH KH3HU
JUIS yCHEIIHON MpodecCUOHAIbHONU JEeSTeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM HWHIUBUAYaTbHOW TPACKTOPUH OOPAa30BAHMS W JKU3HEHHBIX IIAHOB C YYETOM
JIMYHBIX UHTEPECOB M OOIIECCTBEHHBIX MOTPEOHOCTEH;

4) screTrueckoe BOCIIMTAHHUE:

CIIOCOOHOCTBIO K DMOIMOHATBHOMY W JCTETHUYECKOMY BOCIPHUSATHIO MaTEMaTHUECKUX OOBEKTOB,
3a/1a4, peIIeHUu, pacCy>kKIeHUI, YMEHUIO BUJIETh MaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nennocTu Hay4YHOro MO3HAHUSA:

OpHUEHTAIMEH B JACSITEIbHOCTU HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, IPUPOJIBI M OOIIECTBA, TOHUMAHUEM MAaTEMATHYECKON HAYKH Kak
cdepbl YeIOBEYECKON AESITeNbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIS Pa3BUTHS LUBUIM3AIUH,
OBJIQJICHMEM SI3bIKOM MaTeMaTUKU W MaTEMaTUYECKOM KyJbTYpOMl Kak CpeJCTBOM IIO3HAHHS MHpA,
OBJIaJICHUEM MPOCTEUIITMH HaBBIKAMU HCCIIEIOBATENLCKOM 1EATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHE, (POPMHUPOBAHHE KYJILTYPbI 3[0POBbS M 3MOLHOHAILHOIO
Os1aromosy4us:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAHHWS B HWHTEpPEcCaX CBOErO 370POBbs, BEICHUS
3I0pOBOTO 00pa3a >KM3HMU (30pOBOE MUTaHWE, COATaHCHPOBAHHBIA pEXHUM 3aHATHH M OTIbIXA,
peryisipHas ¢puznyecKas aKTUBHOCTb), COPMUPOBAHHOCTbIO HABBIKA PEQIIEKCHH, IPU3HAHHEM CBOETO



IpaBa Ha OIIMOKY U TAaKOT'O JKe MpaBa JIpyroro 4esoBeKa;

7) 5KosI0rMYECcKOe BOCTIUTAHME:

OpHEHTAIlel Ha NPUMEHEHHWE MaTeMaTWYeCKHX 3HAaHWW JUIs pelleHds 3aJad B 00JIacTH
COXPAHHOCTH OKPY>KAIOIIEH CPENbl, IUIAHUPOBAHUSA MOCTYNKOB M OLICHKM MX BO3MOXHBIX IOCIEACTBUN
JUISL OKpY>KaroIlel cpesibl, OCO3HAHMEM TJI00aJbHOI0 XapaKTepa HKOJOTHYECKUX MPoOJeM U ImyTed ux
pelIeHus;

8) aganraums xk M3IMEHAIOLUMCS YCIOBUSIM CONMAIBLHONW ¥ IPUPOIHOM CpeIbI:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHSAX HEONPEIACIEHHOCTH, IIOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYI0 ACATENbHOCTh, B TOM YHCIIE YMEHUE YUUTBCS y APYIUX JIFOJEH,
proOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHNUS, HABBIKM M KOMIIETEHIH U3 OMbITA APYTHUX;

HEOO0XOIMMOCTHIO B ()OPMHUPOBAHUHU HOBBIX 3HAHWH, B TOM 4Hciie (OPMYITHPOBATH UICH, TOHATHS,
TUNoTe3sl 00 OOBEKTaxX WU SIBIEHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABaTh JAe()UIUTHI
COOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHMMATh CTPECCOBYIO CHUTYalMIO Kak
BBI30B, TPEOYIOUIHI KOHTPMED, KOPPEKTHPOBATH MPUHUMAEMbIE PEIICHUS U IeHCTBHSA, (POPMYIHPOBATH U
OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIC YHUBEpPCAIbHBIC Y4eOHbIE JeHCTBUSA
Ba3zoBble Jornyeckue geiicTBus:

BBISIBJIAITh W XapaKTEPHU30BaTh CYIIECTBEHHBbIE TMPHU3HAKKM MATEMaTHYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUN MEXJy MOHATUSAMHU, GOPMYJIUPOBATH ONpPEENICHUSI OHIATUH, YCTaHABINBATh CYIIECTBEHHbIN
IIPU3HAK KJIacCU(UKALMU, OCHOBAHUS [l 0000IIEHUs M CPABHEHUS, KPUTEPUH POBOAUMOTO aHAIIN3A;
BOCIIPUHUMATh, (POPMYJIMPOBaTH M TNPEeoOpPa30OBBIBATH CYXKIEHHs: YTBEpAUTEIbHBIE M OTpUIATEIbHBIC,
€IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATh MaTEMaTUYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpeurs B (pakTax, JaHHBIX,
HAOJMIOACHUAX U YTBEPXKICHMAX, IMpelylaraTb KpPUTEPUM JUIS BBIBICHUS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEUUN;

JeTaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, NETYKTUBHBIX M WHAYKTUBHBIX YMO3AKITIOUCHHH,
YMO3aKJIIOYEHUH 10 aHaJIOTHH;

pa3duparh JOKa3aTeNbCTBA MAaTEMATUYECKHX YTBEPXKACHUH (TpsMbIe M OT MPOTHBHOTO), TPOBOIHMTH
CaMOCTOSITEJIbHO HECIJIOKHBIE J0Ka3aTelbCTBA MAaTeMaTHYECKHX ()aKTOB, BBICTPAMBATH apryMEHTALUIO,
IIPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnoco0 pemieHust y4eOHOW 3amaud (CpaBHHUBATh HECKOJBKO BapUAHTOB PEILICHMS, BHIOWPATH
HanboJee MOAXOAINHN ¢ yIETOM CAMOCTOSTENFHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBrble uccienoBarebcKue AeUCTBUSA:
UCTIOJIB30BaTh BOMPOCHI KaK HCCIEIOBATEIBCKUI HHCTPYMEHT IMO3HAaHUA, (OPMYJIHPOBATH BOMPOCHI,
¢bukcupyoomye MOpoTUBOpeUYre, MpoOieMy, CaMOCTOSTENbHO YCTaHABIMBAThb HCKOMOE M JaHHOE,
(GbopMHUPOBATH TUMOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;
npoBOAUTL 1O CAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIAHY HECJIO>KHBIN 9KCIICPUMCHT, HG6OHBLHO€
WCCJICIOBAaHUE IO YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXIy COOOI;
CaMOCTOSTENIbHO (hOpMYJIMpOBaTh 00OOIIEHMS] M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
UCCIIeIOBaHMS, OIIEHUBATh IOCTOBEPHOCTh MOMYyUEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIECHNUI;
MIPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATH MPEINOI0KEHUS O €r0 PA3BUTHUU B
HOBBIX YCJIOBUAX.

Padora ¢ nndopmanmeii:
BBISIBJIATH HEAOCTATOYHOCTH U N30BITOYHOCTD I/IH(l)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX AJId pCIICHUA 3aa4u,
BBIOHMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U
(dbopM TpeICTaBICHHUS,



BbIOMpaTh (opMy TMpeacTaBieHUs WHGOPMAlMM W WIUIIOCTPUPOBATH peEIIaeMble 3aJayd CXEMaMH,
JararpaMMaMH, HTHOHM rpadukoi 1 uX KOMOMHALUSAMU;
OLICHHWBATh  HAAE&KHOCTh  MHPOpPMAIMM IO  KPUTEPUSM, NPEUIOKEHHBIM  YUYUTEIEM  WJIHU
c(hOpMyJIMPOBAHHBIM CAMOCTOSATEIHHO.

KomMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUA:

BOCTIPHHUMATh U (HOPMYITUPOBATh CYKICHUS B COOTBETCTBUH C YCJIOBUSIMHU M LEISAMHU OOIICHUS, SCHO,

TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS

10 XOJly peLIeHUs 3a/1a4l, KOMMEHTUPOBATh MOJyUYEHHBIH pe3yJIbTaT;
B X0Jie 00CYX/IeHU 337aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbI, MPOOIeMbl, pelaeMoi 3a1auu,
BBICKA3bIBaTh WJEH, HALICJICHHBIE HAa IIOUCK PEUICHMSI, CONOCTABIATh CBOM CYXACHHUS C CYXICHUSMU
APYTrUX YYacCTHUKOB JHajiora, OOHapy)XMBaTh pPa3IM4Me W CXOJCTBO IO3UIMHA, B KOPPEKTHOH ¢opme
(dbopMynHUpoBaTh pa3HOTIacHs, CBOM BO3PAKEHUS;
IIPEJICTaBIIATh PE3YJIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTA, MCCIENO0BAHUSA, MIPOEKTA, CAMOCTOATEIBHO
BBIOMpPATh (OPMAT BBICTYIJICHUS C YUETOM 3324 PE3EHTAIIMN 1 OCOOCHHOCTEH ayAUTOPHH;
NOHUMaTh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOH W HWHIMBUAYAJIbHOW pabOThl NpU pELICHUU
y4eOHBIX MAaTEMATUYECKUX 3aj]ay;
NPUHUMATh 1I€Jb COBMECTHOM JESTENIbHOCTH, IUIAHUPOBAaTh OpPraHU3alUI0 COBMECTHOW paboThl,
pacnpenenaTb BUIbI paboT, 10rOBapUBaThCs, 00CYkKAaTh MPOLIECC U pe3ynbTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B TPYMIOBBIX (opmax padoThl (0OCYKAeHUs, OOMEH MHEHHUSMH, MO3TOBBIC IITYPMBI H
JpyTHe), BBIIOJIHATH CBOIO YacTb pabOThl U KOOPAMHUPOBATH CBOM ACMCTBHUSI C JIPYTMMH WIEHAMU
KOMaH/bl, OIIECHUBATh KaueCTBO CBOEr0 BKJaJa B OOMIMI MPOIYKT MO KpUTEPUSIM, CHOPMYIUPOBAHHBIM
y4acTHUKaMU B3aUMOAECUCTBHUS.

PeryasituBHble YHHBepcaJlbHbIe yuyeOHbIe AercTBUSA

Camoopranu3aunus:
CaMOCTOSITENIbHO COCTaBJIATh IUIAH, QJITOPUTM pEIICHHS 3afauyd (WM €ro 4acTh), BBIOMpaATh CIOCOO
pelieHrus C y4E€TOM HMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUi ¢ yuéTOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, IMOLIHOHAIBHBII HHTE/ICKT:
BJIaJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa pelieHuss MaTeMaTHYecKO
3a/1a4H;
IIPEIBUJETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPM PEIICHHWU 3a]la4l, BHOCUTb KOPPEKTUBBI B
JeSITeIbBHOCTh Ha OCHOBE HOBBIX O0OCTOSITENBbCTB, HAlJICHHBIX OIIHUOOK, BISIBIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JACATEIBHOCTH TIOCTABICHHONH LEIH U YCIOBHSM, OOBSICHATH
MIPUYUHBl JOCTHKEHUS] WJIM HEIOCTHKEHHUS LEeJIM, HAaXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOpPETEHHOMY
OTIBITY.

NPEJMETHBIE PE3YJIBTATHBI

K konIy 00yueHus B 7 kjiacce 00y4aromuics MOTYYUT CIEIYIONINE TPEAMETHBIC PE3YIbTaThI:

Yucaa ¥ BbIYMCIEHUS

BeimonHsaTe, codeTas yCTHbIE UM THUCBMEHHBIC TNPUEMBI, apu(METHUECKHEe IEHUCTBUS C
palrOHATbHBIMU YHUCIAMHU.

Haxomuth 3Hau€HWs YHMCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3HOOOpa3HbIe CIOCOOBI M TPHUEMBI
BBIYHCIICHHSI 3HAUCHUH APOOHBIX BBIPAKCHUM, COICPKAITUX OOBIKHOBEHHBIC U IECATUYHBIC IPOOH.

[lepexoauts OT OgHON (POPMBI 3amMKCH YUCEN K APYroi (MpeoOpa3oBhIBATh ACCATHUYHYIO APOOL B
OOBIKHOBEHHY0, OOBIKHOBCHHYO B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUIHYIO APOOB).

CpaBHHMBaTh W YIOPSIOYMBATH palMOHAIBbHBIE uucia. OKpyriaTh

qHCa.

BpINONHATE NPUKHUIKY W OLEHKY pe3yJibTaTa BBIYMCICHUN, OLIEHKY 3HAYE€HHM YHUCIOBBIX
BBIPQKCHUI. BBITIOMHATH IEMCTBUS CO CTENEHAMU C HATyPaJIbHBIMU MMOKA3ATEISIMU.



[IpuMeHATh NpU3HAKU JETUMOCTH, Pa3JI0KEHHE HA MHOKUTEIN HATYPaJIbHBIX YHCEIL.

PemaTtp  NpakTUKO-OPUEHTHPOBAHHBIE  33Jaud, CBSI3aHHbIE C  OTHOIIEHHWEM  BEJIMYUH,
MPONOPLUUOHAIBHOCTBIO BEJMYMH, IPOLEHTAMM, WHTEPIPETUPOBATH pE3YJbTAThl PEIIEHUs 3a1ad C
y4€TOM OIpaHUYECHHM, CBA3aHHBIX CO CBOMCTBAMU PAaCCMATPUBAEMBIX OOBHEKTOB.

AsreOpanyeckue BbIPpaKeHUs1

Hcnonp3oBarh anredpandeckyl0 TEPMHHOJIOTHIO M CHUMBOJHKY, NPUMEHATH €€ B Ipolecce
OCBOCHHS yUeOHOTO MaTepHaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPKEHHUH MPU 33JJaHHBIX 3HAUEHUSIX ePEMEHHBIX.

BoinmonusATe mpeoOpa3oBaHUsA 1LIETOTO BBIPAKEHHWS B MHOTOWIEH MPUBEACHHEM IMOAO0HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINOMHATE YMHOKEHHE OJHOWIEHA Ha MHOTOYJIEH M MHOIOYWIEHAa Ha MHOTOYIEH, MPUMEHSTH
(dhopMyIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCy1ecTBISTh Pa3ioKEHNE MHOTOWIEHOB HA MHOXKUTEIM C MOMOIIbIO BBIHECEHHUS 3a CKOOKH
00I11er0 MHOXKHTEIS, TPYIITUPOBKHU CIIAraeMbIX, IPUMEHEHHS (HOPMYJT COKPAILIEHHOTO YMHOXKECHHUS.

[TpumensTs npeoOpa3oBaHUS MHOTOWIEHOB IS PEIICHHS PA3IMYHBIX 3a7ad M3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 peaTbHON MPAKTUKU.

Hcnonb3oBaTh cBOWCTBAa CTEMEHEH C HaTypaldbHBIMU [OKazaTedsiMU g mpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHEHHUs U HEPABEHCTBA

Pewrate nMHeElHBIE YpaBHEHMS ¢ OJTHOM IEPEMEHHOM, PUMEHSIS MPABUIIA MEPEX0AA OT UCXOIHOTO
YPaBHEHUS K pABHOCUIIBHOMY eMy. [IpoBepsITh, SIBASETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckue MeTobl P PEIICHUH JIUHEHHBIX YPABHEHUN U UX CUCTEM.

[lonOupars npumepbl Hap YUCeN, SBISIOIIMXCS PELICHUEM JIMHEHHOTO YpaBHEHUS C JBYMs
[IEPEMEHHBIMHU.

CTpouth B KOOPIMHATHOM IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHHUS C ABYMS INE€PEMEHHBIMH,
M0JIb3YACh I'paUKOM, IPUBOAUTH MIPUMEPHI PEIICHUS YPaBHEHMUSL.

Pemath cucteMbl IBYX TMHEWHBIX YpPaBHEHUH C IByMSI IEPEMEHHBIMH, B TOM YHUCJIE TpadUYeCcKu.

CocTaBndTh M peliarh JIMHEHHOE YpPaBHEHHME WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO YCIIOBHIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33/1a4y IIOJIy4CHHBIA PE3yIbTaT.

DYyHKUHUU

N300pakaTh Ha KOOPAUHATHOM MPSAMON TOYKH, COOTBETCTBYIOLIHME 3aJaHHBIM KOOpJIMHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YUCIIOBBIC POMEKYTKH Ha aNreOpandeckoM si3bIKe.

OtmeuaTh B KOOPAMHATHON IUIOCKOCTH TOYKM IO 33JaHHBIM KOOPJAHMHATaM, CTPOUTH IpaduKu
nuHeWHbIX QyHKIUHA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh ¢ NMOMOULIbIO (DYHKIMI H3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYHMHAMU: CKOPOCTH,
BpeMsi, PaCCTOSIHUE, [IEHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM padoTHI.

Haxoauth 3HaUYeHHE (DYHKITUH 110 3HAYEHHUIO €€ apryMeHTa.

[Tonumare TpaduyecKkuit crmoco0 TMpeACTaBICHUS W aHalW3a WHPOpPMAIUH, U3BICKATH |
WHTEPIPETHUPOBATH HHPOPMALIUIO U3 TPA(PUKOB PEATBbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHI1y 00yueHus B 8 kiacce o0y4aronuiics MoIy4uT CIeIyroIIe MpeIMeTHbIE Pe3yIbTaThl:

Yuca 1 BbIYMCIEHUS

Hcnonb30BaTh HayadbHBIE MPEACTABICHUSI O MHOXECTBE JAEHCTBUTEIBHBIX YHCEN JI CPABHEHHS,
OKpYTJIEHUS ¥ BBIYUCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIAa TOYKAMU Ha KOOPIAUHATHON TPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUSCKOTO KBAJAPATHOTO KOPHS, HAXOJIWUTh KBAJApPATHHIE KOPHH,
UCIIOJIB3Ysl MPU HEOOXOIUMOCTH KAIbKYJSATOP, BBHIOIHATH MPEOOPa30BaHUS BBIPAKCHHMA, COACPKAIIUX
KBaJIpaTHbIE KOPHH, UCTIOJIb3YS CBOMCTBA KOPHE.

Hcnonw30BaTh 3anmucy OOJBIIUX M MaJIBIX YHCET C TOMOIIBIO JIECATUYHBIX IpoOed W cTeneHen
gucaa 10.



AsreOpanyeckue BbIPaKeHUsI

[TpuMeHSTh MOHATHE CTETIEHU C IEJIBIM IMOKa3aTesieM, BBIMOJIHATH MPEeoOpa30oBaHUsI BBHIPAKCHUH,
COJIEpIKalINX CTENEHU C LENBIM IIOKA3aTEIIEM.

BbINOMHATE TOXIECTBEHHBIE MPEOOPa30BaHUs PALMOHAIBHBIX BBIPAXEHUM Ha OCHOBE IMpPaBUI
NEHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKuMU IpOOsiMU.

PacknanbiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKUTEIH.

IIpumensaTs npeoOpa3oBaHUs BBIPAKEHUH Ul PpEIICHUs pPA3JIMYHbIX 3aJad M3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAILHON IIPAKTUKH.

YpaBHeHHUs 1 HEPABEHCTBA

Pemrats siMHENHbIE, KBaApAaTHBIC YPAaBHEHHs U PAlMOHAIbHBIC YPAaBHEHMs, CBOAIIMECS K HUM,
CUCTEMBI JIBYX YPAaBHEHUU C IBYMs IIEPEMEHHBIMU.

[IpoBoNTHE MpOCTEHUIINE HCCIENOBAHMS YPaBHEHHH W CHCTEM YpaBHEHHW, B TOM YHCIE C
IIPUMEHEHUEM TIpaUyecKux NpeAcTaBieHUi (ycTaHaBIuMBaTb, MMEET JIM YpaBHEHHE WM CHUCTEMA
YPaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoYee).

[TepexomuTh OT cloBeCHOW (OPMYITMPOBKHU 3aMa4yM K €€ anreOpandecKkoi MOIeTH c
MTOMOIIIBIO
COCTaBJICHUS YPaBHEHMsI  WJIM CUCTEMBbl  ypaBHEHUH,

HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3ysbTarT.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsL CpaBHEHMUS, OLICHKH,

pelaTh JMHEHbIE HEPABEHCTBA C OJAHOW MEPEMEHHOW U UX CHUCTEMBI,

naBaTh TpadUUIecKyIO WITIOCTPAIMIO MHOKECTBA PEIICHU HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKUHUA

[lonumatrh ¥ HCHONB30BaTh (PYHKIMOHAIbHBIE TMOHATHS U SI3bIK (TEPMUHBI, CHUMBOJIUYECKHE
0003HAYEHHUS), OMpEeAeNiTh 3HaueHue (YHKIUU MO 3HAYEHHIO apryMeHTa, OIpeaessaTh CBOMCTBa
¢byHKIMYU M0 e€ rpaduKy.

Ctpouts rpaguku 37eMeHTapHBIX QYHKIUN BUIA:

y=k/ix,y=x2,y=x3,y=[x,y= VX, OIHUCHIBATH CBOMCTBA YHCIIOBOM byHKIUY 110 €€ rpaduKy.

K koHIy 00yueHus B 9 kjacce 00y4aronuiics MoIy4duT ClIeIyroIe MpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BIYUCICHUS

CpaBHUBaTh U YIOPSJIOYMBATH pAlMOHATbHBIE U HPPANHOHANBHBIE YHCTA. BBIMOIHATH

apudmeTnuecKkue JEHCTBUS C PAlNUOHAIBHBIMH YHCIAMH,
coueTasi yCTHbIC U TUCbMEHHbIE MPUEMBI, BBITIOTHATH BRIYUCICHUS C UPPAIIHOHATBHBIMU YUCTAMH.

Haxomuth 3HaueHHs cTemeHed C IeNbIMH IOKa3aTeNs MU W KOPHEW, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKCHHH.

OKpyrisiTh [EHCTBUTEIIBHBIE YHUCIIA, BBINOIHATH NPUKUAIKY PpE3y/ibTaTa BBIYHUCICHHUM, OLICHKY
YHCJIOBBIX BBIPAXKCHUH.

YpaBHeHHUsI 1 HEPABEHCTBA

Pemarp nuHeElHbE W KBaJpaTHbIE YpaBHEHUS, YpaBHEHHUsS, CBOJAIIMECS K HHUM, NPOCTEHUIINE
JIPOOHO-pallOHAJIbHBIE YPABHEHMUS.

Pemars cuctembl IByX JIMHEHHBIX YpPaBHEHUH C JByMs IEPEMEHHBIMH U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABIISETCS JIUHEUHBIM.

Pemath TekcToBbIE 3a/1a4M anreOpanyeckKuM CIocoOOM C MOMOIIBI0 COCTABIEHUS YpaBHEHUS WU
CHUCTEMBI IBYX YPAaBHEHHUH C ABYMsI IEPEMECHHBIMU.

[IpoBoguTh mpoOCTEHIINE HCCIEAOBAHUS YPAaBHEHUN M CHCTEM YpaBHEHHUH, B TOM YHUCIE C
NpUMEHEHHEM TrpaduiecKux NpeAcTaBiIeHud (ycTaHaBIMBaTh, MMEET JIM YPaBHEHHE WM CHUCTEMa
YPaBHEHMI peIlIeHus], €C/IU UMEET, TO CKOJIbKO, U IIpoUee).

Pemare nuHeliHble HEpaBEeHCTBA, KBaIpaTHbIE HEPABEHCTBA, U300pakaTh pellleHHEe HEPAaBEHCTB Ha
YHMCJIOBOM MPSIMOM, 3aIIUChIBaTh PEIICHUE C TIOMOIIBIO CUMBOJIOB.



Pemate cucTeMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, U300paxaTh PEIICHHE CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOM, 3aMICHIBATH PEIICHUE C
IIOMOIIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH PA3JIMYHBIX 3a7a4.

DOyHKUHUA

PacnioznaBate GyHKIMH W3yYEHHBIX BHJIOB. Iloxa3wsIBaTh CXeMaTH4eCKHU

pacmojioKeHue Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GpyHKmwmid Buna: y = kx, y= kx + b, y = k/x, y
=ax2 + bx + ¢, y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHI KOOP(UIUEHTOB, OIUCHIBATH
CBOICcTBa (PyHKIIUH.

Crpouth M H300paxaTb CXEMaTHYECKH TpadUKu KBaJpaTUUHBIX (YHKLHUH, OMHCHIBATH CBOICTBA
KBa/IpaTUYHBIX (QYHKIUHN 1O UX rpadukam.

Pacnio3HaBaTh KBazpaTW4Hyl (QYHKUIMIO 1O (opMyiie, HPUBOAUTH MNPUMEPbl KBaJAPaTHUUHBIX
(GyHKUMN U3 pealbHOM KHU3HH, GU3UKU, TEOMETPUH.

YucioBble NOCA€A0BATELHOCTH H IPOTPeCCHH

Pacno3naBare apudmMeTrHueckyro U T€OMETPUYECKYIO MPOTPECCMM TPH pasHbIX crocolax
3aJ1aHusl.

BEIMONMHATE BBIYMCIIEHWS C  HUCIOJNB30BaHUEM (OPMYJ N-TO 4iIeHAa apu(METHUECKOr U
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxars 4jeHbl HOCIEA0BATEIbHOCTH TOUKAMU Ha KOOPAWHATHON IIOCKOCTH.

Pemarp 3amaum, cBA3aHHBIE C YMCIOBBIMU IIOCJIEIOBATENBbHOCTSMH, B TOM 4MCIE 33Jaud W3
peabHOM JKU3HHU (C UCIIOIb30BAaHUEM KaJIbKYJISATOPA, HIU(PPOBBIX TEXHOIOTUI).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIIACC

Kosnn4yecTBo yacos JICKTPOHHBIE
HaumenoBaHue pa3aesioB ¥ TeM (uudgposbie)
Ne i/ Konrpoubueie | IIpakruueckue
NMPOrpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoTbI
pecypcebl
1 Yucna v BerunciieHusd. PaijmoHanbHbIe 25 1 but6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b9
0
2 AnreOpanyeckue BRIPKESHUS 27 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415b9
0
3 YpaBHEHHUS U HEPABEHCTBA 20 1 bubmmorexa [IOK
https://m.edsoo.ru/7f415b9
0
4 Koopnunats! u rpaduxu. OyHKIMN 24 1 bubmmorexa LOK
https://m.edsoo.ru/7f415b9
0
bubmnoreka IIOK
5 IT 600 6 1
OBTOPCHIE I ODOBIICHHE https://m.edsoo.ru/7f415b9
0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

Kosnn4yecTBo yacos DJICKTPOHHBIE
HanMeHoBaHMe pa31esIoB U TEM IPOrpaMMBblI (uudposbie)
Ne KontposabHbie IIpakTnyeckune
/ Bceero oOpa3oBaTe/IbHbIE
wn padoThI padoThI
pecypchbl
1 Anrebpanueckue BhIpayKeHHs. 15 1 bubnnoreka [IOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
2 Uucna n Berunciienus. KBagparasle KopHU 15
https://m.edsoo.ru/7f417af8
3 VYpaBHeHuUs U HepaBeHCTBa. KBajpaTHbIe ypaBHEHUS 15 bubnuoreka [IOK
https://m.edsoo.ru/7f417af8
4 Anreb6panyeckue BoipaxkeHus. KBagpaTHslii 5 1 bubnuoteka [IOK
TPEXUWICH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHUI 13 bubmmoreka [IOK
1 https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHcTBA. HepaBencTsa 12 Bubnuorexa LIOK
https://m.edsoo.ru/7f417af8
7 Oyakuuud. OCHOBHBIC MTOHATHS 5 bubmorexa LHOK
https://m.edsoo.ru/7f417af8
8 Oynkiun. Yucnossle QyHKIMN 9 Bubmmorexa LIOK
https://m.edsoo.ru/7f417af8
9 Yucna u BeranciieHus. CTENeHb C 1eIbIM MToKa3aTeIeM 7 bubmuoreka [IOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHUE M 0000IICHNE 6 1 Bubmorexa LIOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

HaunMeHoBaHMe pa3aesioB U TeM

KoaunuecTBOo 4acoB

JIeKTPOHHBIE (HU(POBBIE)
o0pa3oBaTesbHbIE pecypchbl

Ne i/ KonTponbnubie | IIpakTtudeckue
NPOrpaMMbI Bcero
padoThI padoThI
1 Uucna u Beruucienus. JleicTBUTEbHBIE 9 bubnmnoreka [IOK
qucia https://m.edsoo0.ru/7f419d08
) Oy 16 1 bubmuoreka [IOK
https://m.edsoo.ru/7f419d08
3 YpaBHEHUS Y HEPABEHCTBA. Y PABHEHUS C 14 1 bu6muoreka LIOK
OJIHOY TIepEMEHHOM https://m.edsoo0.ru/7f419d08
4 VYpaBHeHus1 M HepaBeHCTBA. CHCTEMBI 14 1 bu6muoreka LIOK
YPaBHCHHIA https://m.edso0.ru/7f419d08
5 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 16 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f419d08
bubmmoreka [IOK
6 | 15 1
HCHOBBIE TOCIEAOBATENLHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIINS 13 | Bubnunoreka [IOK
3HaHUI https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHME 7 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KouTpoJibHbIe

Bcero
padoThbI

IIpakTuyeckune
padoThbI

Jlara
H3yYeHHUs

JJIeKTpOHHbIe HU(POBHIE
o0pa3oBare/ibHbIE

pecypcbl

[Ipu3Haky AeIMMOCTH U Pa3JIoKEHUE Ha

MHOKUTEIH HAaTypaibHBIX YUCEI MIPHU PELICHUN

3a/1a4 (HOBTOPEHUE)

Panmonanesubie yucna. [lpencraBienue

palMoOHATBHBIX YHCEI B BUJIEC JECATUYHBIX IpOOei

WppanmonanpHble yncia

CaoiicTBa A€WCTBUI C palliOHATIBHBIMU YHCIIaMU

Apudmernueckue JeHCTBUS ¢ palliOHaIbHBIMU

qucjiaMu

ApudmeTrnueckue IeiCTBUS ¢ palliOHaIbHBIMU

qucjiaMu

CpaBHeHue, ynops/104YMBaHue
JECATUYHBIX APOOEH U IENIBbIX YHCes

CpaBHeHue, YIIOPSIOUNBAHNC
OOBIKHOBEHHBIX JIPOOCH M LENbIX YHCEe

CpaBHeHue, yIops10uMBaHNe
paIMOHATILHBIX YHCEN C BBIOJHECHHEM UX
npeoOpa3oBaHMiA

10

Pemenrie oCHOBHBIX 3a/1a4 Ha ApoOH U3
peanpHOM npakTHKU. Haxoxaenue apoou
OT BEJIMYWHBI U BEJIWYHUHEI 110 €€ )Ip06I/I

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

11

Penrenne oCHOBHBIX 3a/1a4 Ha POLIEHTHI
13 peasibHOM npakTuku. Haxoxaenue
MMpONCHTAa OT BSJIMYUHBI 1 BEJIMYUHBI 110
€€ MPOLEHTY

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



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12 Pewenue 3anau u3 peanbHon bu6morexa IOK
NPAKTHKH, CONEPKAIIIX https://m.edsoo.ru/742154¢
2
palroHaIbHbIE YnCia
13 Peanpuble 3aBucumoctu. [Ipsmas bub6nuoreka LIOK
NPOMOPIHOHATBHAS 3aBHCHMOCTD https://m.edsoo.ru/7f4218be
14 PeanbHble 3aBHcHMOcTH. O6paTHas
[IPONOPLMOHAIIbHAS 3aBUCUMOCTb
15 Peanbhble 3aBucumoctu. [Ipaktuxo-
OpUEHTUPOBAHHBIE 3a/]a4H
16  Kourponsuas pa6ora Ne 1 o Teme "Uucna u
BbIYMCIIeHUs. ParimonaneHble yncna”
17 Bripaxkenus ¢ nepeMeHHbIMU
18 HaxoxneHue 3HaueH1i OyKBEHHBIX BbIPAaXKEHHM
19 CpaBHEHHE 3HAUE€HUH BbIpAXKEHUM
20 CBolicTBa A€HCTBUN HA YUCIAMU B
OYKBEHHOM BHUJIE
21 ToxaectBa. Jloka3zaTenbCTBO TOKAECTB
22 ToxaecTBeHHbIE TPeoOpa30BaHUs BbIpAXKEHUN
0’KJIECTBEHHBIE MTPE0OPa30BAHMSI BBIPAXKEHUN
23 T 0
24 YpaBHEHME U €r0 KOPHH
25 [lonsATHE TMHENHOTO YPAaBHEHHUSI C OJHOU
MepEeMEHHON
26  |ANropuT™M peuieHus JMHEHHOTO YPABHEHUS C bubnuoteka [IOK
OJTHOU TIEpEMEHHOM https://m.edsoo.ru/7f41feec
27 Pemienue mMHEHHOr0 ypaBHEHHUSI C OJTHOU
MEPEMEHHOM
28 CocraBneHne OYKBEHHBIX BBIPAXKEHUH 110

YCJIOBUIO TEKCTOBOM 3a/1a4n



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41feec

29

Perenue 3a1a4y ¢ HOMOIILIO JIMHEUHBIX

ypaBHEHUU
Pentenue 3amad ¢ moMOMIbIO IMHEHMHBIX bu6morexa IOK
30 ypaBHeHHil https://m.edsoo.ru/7f41fafa
Koopannara To4ky Ha IpsMoit bubnuoreka LIOK
31 https://m.edsoo.ru/7f41fd70
Paccrosinie Mexay AByMs TOUKaMH
32 KOOPJIMHATHOM IIPSIMOM
HaxoxneHne paccTosHUS MEXKY IBYyMs
33 TOYKaMHU KOOPJAMHATHOU IIPSIMOM
34 YuciioBbIE TPOMEKYTKH bu6nuoreka LIOK
https://m.edsoo.ru/7f421382
35 [IpsimoyronbHast cucteMa KoopAuHart, ocu OX u bubmorexa LIOK
Oy https://m.edsoo.ru/7f42154e
36 KoopauHatsl TOUKH Ha MIIOCKOCTH bubmorexa IOK
https://m.edsoo.ru/7f4218be
37 [Tonsitue rpaduka. Ilpumeps! 3aBucumocTeit, bubnuoreka LIOK
3aJIaHHBIX TpaUKOM https://m.edsoo.ru/7f42276¢
38 Urenue rpauKoB pealibHbIX 3aBUCUMOCTEH bubmuoreka [IOK
https://m.edsoo.ru/7f422930
39 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMyTIaMu bu6muoteka LIOK
https://m.edsoo.ru/7f422af2
40 Yrenue rpaduKoB, 3aJaHHBIX (OpMyTaMH bubnuoreka LIOK
https://m.edsoo.ru/7f422¢cc8
41 [Tonsitue GpyHKIMU. APryMEHT U 3HAaUEHUE bu6nuoreka [IOK
byHKIHH https://m.edsoo.ru/7f422fca
1 Brruucnenue 3naueHuii GyHKIuM 1o Gopmyiie bubnuoteka [{OK
https://m.edsoo.ru/7423182
43 [Tonsitue rpaduxa QyHKIMH bubmuoreka LIOK

https://m.edsoo.ru/7{42432a



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

44 CroiictBa ¢pynkuuii. Onpenenenue bu6nuoreka [IOK
CBOMCTB (DYHKIIHH 110 TpapuKy https://m.edsoo.ru/7f42464a
45 IIpsiMas MpONOPLHUOHAIBHOCTD U bu6nuoreka LIOK
e€ rpadux https://m.edsoo.ru/7f424¢12
46 Jluneiinas pynkuus y =kx +bu bu6nuoreka IIOK
e€ rpadux https://m.edsoo.ru/7f4241d2
47 CBoiicTBa IMHEHHON QyHKIIUH. bu6nuoreka [IOK
VYrioBoi K03 PUITUEHT TPSIMOiA https://m.edsoo.ru/7f4251d0
43 BeiBog popmyiibl TuHEHHON (DYHKIIMU 1O bu6nuoreka LIOK
3aJIaHHBIM YCJIOBHSIM https://m.edsoo.ru/7f423312
49 [Toctpoenue rpaduka TuHEHHON QyHKIIH bu6nuoreka [IOK
https://m.edsoo.ru/7f4237fe
50 B3aumHoe pacrnonoxenue rpaguKoB TMHEHHON bu6nuoreka [IOK
GyHKIHHA https://m.edsoo.ru/7f4239de
51 Oyukuuu y=x"2 b y=x"3 u ux rpadpuxu
5 Oynkusa y = [x| u e€ rpadux
53 Kycouno-3ananubie GyHKIUU
Konrtponbnas padora Ne 2 o Teme
54 "Koopaunats! u rpaduku. OyHkimn"
s g:f;i:i:ie CTENEeHH C HATYpPaJIbHbIM BuGmorexa LIOK
https://m.edsoo0.ru/7f420482
CremneHb ¢ HATypaJbHBIM [TOKa3aTeIeM U e
56 CBOIiCcTBa
57 VYMHOXEHUE U JIeJICHUE CTeIIeHeH bubmuoreka [IOK
https://m.edsoo.ru/7f42064e
53 VYMHOKEHYE U IeICHUE CTeHEeHEN bu6mmoreka [JOK

https://m.edsoo0.ru/7f420806



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

BO3B€I[CHI/IC B CTCIICHDL ITPOU3BCACHUA

bu6mmoreka [JOK

> U CTCIICHU https://m.edsoo.ru/7f4209a0
60 Bo3Benenue B creneHb Npou3BEICHUS bu6mmoreka [JOK
U CTEINEHU https://m.edsoo.ru/7f420e6e
61 Brruncnenue 3HaueHU BBIPAXKECHMUI, bubnmoreka [JOK
COJIEpIKaIIUX CTETICHb C HATyPaJIbHBIM https://m.edsoo.ru/7f427¢32
MoKazaresiem
0 Boluncrienune 3Ha4eHUN BBIPAKECHUI, bu6nuoreka [IOK
COJICPIKAIIUX CTEIICHb C HATYPaJIbHBIM https://m.edsoo.ru/7f427e8a
MoKa3aTeseM
63 Brrunciienue 3HaueHUN BhIpaKEHUM, bubnuoteka [{OK
COJICPIKAIIUX CTEIICHb C HATYPaIbHBIM https://m.edsoo.ru/7f42836¢
MoKa3aTeJieM
64 OpnHousieH U ero cTanAapTHHIN Bul. CTeneHp u
KO3 (ULIMEHT OJJHOUJIEHA
65 VYMHOXKEHNE OTHOWIEHOB. Bo3Benenue
O/IHOWICHA B CTCTICHB
66 MHorousieH u ero cTaniapTHeii Bua. CTeneHpb
MHOTOYJICHA
67 CroxeHue ¥ BBIYUTaHHE MHOTOUYJICHOB Bubmmorexa [OK
https://m.edsoo.ru/7f4284de
68 VYMHOXKEHNE OJHOWIEHA Ha MHOTOYJIEH bubmmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Brigecenue o0mero MHOXHUTEINSA 32 CKOOKU bubnmorexa [OK
https://m.edsoo.ru/7f4287d6
70 YMHOKEHHE MHOTOYJIEHa HA MHOTOYJIEH
71 PasnoskeHne MHOTOUIEHA HA MHOXKUTENN
c1oco0OM TPYITIUPOBKU
7 dopmyiia KBajipata CyMMBbI JIBYX BbIPAKEHHI bubnmoreka [JOK

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044

https://m.edsoo.ru/7f41de76

73 PopmyJia KBaipaTa pasHOCTH JABYX BBIPAKECHUN
but6mmoreka [JOK
74 dopmylia pa3HOCTH KBaJIpPaTOB ABYX
BEIDAXKEHH https://m.edsoo.ru/7f41dff2
75 ®opmyiibl Ky0a CyMMBI U pa3HOCTH JIBYX
BbIpaKEHUI
76 PasnojxeHne Ha MHOXHUTEIHU C IIOMOIIBIO
dbopMyI KBaJipaTa CyMMBI U KBaJpara pa3HOCTH
77 Brienenue moaHOro KBajpara JBy4sieHa B
BBIPKEHUU
73 YMHOXKEHUE pa3HOCTH JIBYX BBIPAKEHUN HA UX bubmmoreka [JOK
CyMMy https://m.edsoo.ru/7f41el6e
79 Pa3noxenune pa3HOCTH KBaIpaTOB Ha bu6mmoreka [JOK
MHOXHTEIH https://m.edsoo.ru/7f41e42a
80 PaznoxeHne Ha MHOXHUTEIH CYMMBI U Pa3HOCTH KyOOB https:/m.edsoo.ru/7f41e8a8
21 [IpeoOpa3oBaHue 1ENOro BEIPaKEHUS B bubnuoreka LIOK
MHOTOWICH https://m.edsoo.ru/7f41ed80
2 [TpumeHeHne pa3nuyHbIX CIOCO00B AJIs
pa3I0KEeHUs] HAa MHOXKUTEIN
3 Kontponbhas padora Ne 3 o reme bub6muoreka LIOK
"AnreOpanyeckue BeIpaKeHHS" https://m.edsoo.ru/7f41ea24
’4 Pemenne TMHENHOTO YpaBHEHUS C OJJHON
IEPEMEHHOMN
. https://m.edsoo.ru/7f41ef06
85 JluneitHOE ypaBHEHHE C IBYMsI IEpEMEHHBIMU
86 I'paduk muHEHHOTO YpaBHEHHS C IBYMSI
epeMEHHBIMU
. . bubmmorexa [JOK
87 Cucrempl TMHEVHBIX YPAaBHEHUH C ABYMS
[TepEMEHHBIMH https://m.edsoo.ru/7f41{078
. . https://m.edsoo.ru/7f41f1fe
88 Pemenue cuctem JIMHEHHBIX YpaBHEHUN

MCETOJAOM IIOACTAHOBKH



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

bu6nmnoreka [JOK

89 Perenue cucreM JTUHENHHBIX YpaBHEHUN 1
METOIOM CIIOKCHHS https://m.edsoo.ru/7f427282
. . bu6mmoreka [JOK
90 Pemenue cuctem JIMHENHBIX YpaBHEHHH ¢ 1
JBYMS [IepEMEHHBIMH TPAhHICCKH https://m.edsoo.ru/7f427412
01 Pelienue cucreM JTUHENHBIX YPABHEHUH C 1 bu6nuoreka [IOK
JIBYMsI IEPEMEHHBIMH KOMOUHUPOBAaHHBIM https://m.edsoo.ru/7f426d1e
croco6om
0 Pemenue cuctem ypaBHEHHHA |
93 Pemenue cucrem ypaBHEHUI 1
94 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEMBI 1
JMHENHBIX YpaBHEHUH
05 Perenne npakTUKO-OpUEHTUPOBAHHBIX 33Ja4 C 1 bu6nuoreka [IOK
MIOMOIIBIO CHCTEMBI JIMHEHHBIX ypaBHEHUN https://m.edsoo.ru/7f41£50a
96 Konrponbnas padora Ne 4 o teme "JIuneiinsie 1 bu6nuoreka [IOK
ypaBHeHuUs" https://m.edsoo.ru/7f429c6¢
o7 [ToBTopenue. ParonaibHble yncia 1
98 IToBTrOopenue. CTeneHs ¢ HaTypaIbHbIM 1 https://m.edsoo.ru/7f429£32
noKasaresiaeM
[ToBTopenue. OAHOUIEHBI U MHOTOUJICHBI.
99 CDopM}I/)JIbI COKp:H_IéHHOFO YMHOKECHUSA 1 bubmmorexa [OK
https://m.edsoo.ru/7f42a0e0
100 IToBTOpenue. JIluneiinbie ypaBHeHMs. CUCTEMBI 1
YpaBHEHUU
101 ITosTopenue. PyHKUUM U UX rpaQUKu 1 https://m.edsoo.ru/7f42a27a
102 HToroBast KOHTpoIbHAs paboTa 1 https://m.edsoo.ru/7f42a900
OBILIEE KOJIMYECTBO YACOB 10 100

I[TPOI'PAMME



https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

KoaudecTBO 9acoB

JIeKTPOHHBIEe HH(POBBIE

Ne Hara o0pa3oBaTejibHbIE
Tema ypoka Konrpoabnbie | IlpakTuyeckue
Bcero U3y4YeHUsi| pecypchl
padoThI padoThI
1 Anrebpanyeckast 1po0b 1 bubmorexa TIOK
https://m.edsoo.ru/7f42d452
bu6mmorexa [IOK
2 JlomycTUMBIC 3HAYCHUS TICPEMEHHBIX, BXOJSIIUX B 1 .
AT eOPAMUECKIC BHIPAKCHUS https://m.edsoo.ru/7f42eaaa
3 OO6nacTe ompenereHus ParoOHATBHOTO |
BbIpakeHus1. HauOoubliee ¥ HauMeHbIIIee
3HAUCHHE anreOpandeckon Apoou
4 OCHOBHOE  CBOWCTBO  alre0panveckoit |
mpoou
CoxkpareHnue anreopandaeckoit 1poou 1
[IpuBenenue anreOpanveckoil ApoOW K HOBOMY 1
3HaMEHATENI0
7 [[lpuBenenue anreOpandeckux ApoOei K oOIeMy, 1
3HAMEHATEIIO
2 Crnoxxenue anreOpandeckux apooei |
9 BeluuTanue anredpandeckux apodei 1
10 'Ymuokenne anreGpamdeckux apobei 1 https://m.edsoo.ru/7f42d862
1 Jlenenue anredpandeckux apooei 1 https://m.edso0.1u/7f42d862
ToxaecTBeHHOE  MpeoOpa3oBaHHWE  BBIPAKEHUH, butmuorexa LIOK
12 COJIepIKAIIX aNreGpanieckue aApoou 1 https://m.edsoo.ru/7f42dd26
13 | BolpakeHHE IEPEMEHHBIX U3 Pa3IHuHBIX (hopmy 1 https://m.edsoo.ru/7f42ded4



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

[Tpumenenue npeobpa3oBaHuil BbIpAXKEHUIH,

bu6mmoreka [JOK

14 coJiepKalux anreopandeckue qpoou, Jist https://m.edsoo.ru/7f42e0be
penieHus 3a1a4
Koutponsuas padora Ne 1 o teme bubnuorexa [IOK
15 " AsreGpanueckast 1poon” https://m.edsoo.ru/7f42¢262
16 [TonsiTre 06 MppallMOHATILHOM YHCIIE. bubnnoreka [IOK
MHOKecTBO JeHCTBUTENIBHBIX YUCEI https://m.edsoo.ru/7f4354a4
17 OkpyrJieHHe TeHCTBUTENBHBIX YHACET 10 bubnuoreka [IOK
3aJJaHHOTO pa3psaa https://m.edso0.ru/7f436098
18 Jlecatnunble MpUONIMKEHNUS UPPALMOHATIBHBIX bub6nuoreka [IOK
qyCeNI ¢ 3aaHHOH TOUHOCTHIO https://m.edsoo.ru/7f435648
19 CpaBHEHME JIEWCTBUTENIbHBIX YUCEI 1O bubnmuoreka [IOK
[paBUJIaM M Ha KOOPAMHATHO IPSAMOt https://m.edsoo.ru/7f435648
20 KBapaTHbIii KOPEHb U3 YKCIIA. bubmorexa IIOK
ApudMeTHIeCKHii KBaIpaTHBINA KOPEHb https://m.edsoo.ry/7f435648
21 HaxoxneHne 3HaueHUI BBhIPAKEHHI, bubnnorexa IIOK
coJIepKanux apupMeTHISCKUN KBaIpaTHBIN https://m.edsoo.ru/7f43599a
KOpEHb
22 YpaBHeHHeE BHA X2 = a https://m.edsoo.ru/7f435ed6
23 Haxoxaenue npuOImkEHHBIX 3HAYCHUH
KBaJJpaTHOTO KOPHS M3 YUCIIa
24 CpaBHEHHE U yNOPSAA0YMBAHUE PALIMOHATIBHBIX
Y HPPALMOHATBHBIX YHCEI, 3aTTMCAHHBIX C
MIOMOIIBIO KBAJJPAaTHBIX KOPHEH
25 KBagparHblii KOpeHb U3 bubnuoreka [IOK
IPOM3BELCHUS U APOOH https://m.edsoo.ru/7f42{d38
26 KBanparHblii KOPEHb U3 CTENCHU https://m.edsoo.ru/7f42fd38
Brinecenne MHOXHTENIS W3-TI0J 3HAKa bubmmoreka LIOK
27 KOpHSI https://m.edsoo.ru/7f42ec80
28 BHecenne MHOXKHTEIS 10J] 3HAK KOPHS https://m.edsoo.ru/7f430382



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

29

ToxxaecTBeHHbIE TPeoOpa3oBaHUL
YHCIIOBBIX BBIPAXKEHUM, COAEPKAITUX
KBaJpaTHbIE KOPHU

OcB00OOXIEHNE OT

30 UPPAMOHATIEHOCTH U IBOWHBIX
pPaJMKaIoOB B alreOpanvdecKux
BBIPKEHUSIX
31| O6uwmii Bun KBaJIPATHOTO bubmuoreka IIOK
ypasHenust. [IpuBeSHHOE https://m.edsoo.ru/7f4308e6
KBaJ[paTHOE YPaBHEHUE
32| HemnonHble KBaJpaTHbIE YPaBHEHUS U CIIOCOOBI bubnuoreka [IOK
UX pelleHus https://m.edsoo.ru/7f430a8a
33| PermeHue HEMOMHBIX KBAAPATHBIX YPAaBHCHHMA https://m.edsoo.ru/7f430f44
34| Pemienue KBaapaTHOTO YpaBHEHUS bubmuoreka [IOK
BBIJITICHUEM KBaJpaTa JBY4WICHA https://m.edsoo.ru/7f430f44
35| dopmyna kopHeil KBaAPATHOTO ypaBHEHHUs https://m.edsoo.ru/7f43128c
36| PemeHnune KBagPaTHOrO ypaBHEHHUS C bubnunoreka [IOK
TOMOIIIBIO (hOPMYJIBI https://m.edsoo.ru/7f4315c0
37| Pemienue KBapaTHBIX YpaBHEHHUI https://m.edsoo0.1u/7f4318c2
38| Teopema Buera. Teopema, o6paTHas Bubnunoreka [TOK
Teopeme Buera https://m.edsoo.ru/7f431a20
[Ipumenenue  TeopeMbl, OOpaTHOU bubnunorexa LIOK
39 Teopeme Buera https://m.edsoo.ru/7f43259¢
Pemenue ypaBHEHUM, CBOIALIUXCS K bubnnorexa [IOK
40| wpanparHbIM https://m.edsoo.ru/7f432736
[Ipocreitmme npoOHO-palMOHATIBHBIC bubnuorexa [IOK
41 YpaBHEHHUS https://m.edsoo0.ru/7f432736
42| Pemenne qpoOHO-PAIIMOHANBHBIX YPABHEHHUI https://m.edsoo.ru/7f431d36
43| Pemenue 3aaa4 ¢ MOMOILBIO KBAJPATHBIX bubnuoteka [IOK

YpPaBHEHUU

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a

44 Pemrenne 3a1ad ¢ nOMOIIBIO KBAIPaTHBIX bu6mmoreka [LIOK
ypaBHEHUH https://m.edsoo.ru/7f42eela

45 Pemenue nccnenoBaTenbCKux 3a1ad ¢ bubnnorexa [JOK
MTOMOIIIbIO KBaIPATHBIX YPaBHEHUH https://m.edsoo.ru/7f42eela

46 | KsampaTHbIi TpEXUIeH https://m.edsoo.ru/7f42f158

47 | KopHH KBaJpaTHOTO TPEXUEHa https://m.edsoo.ru/7f42£3f6

48 | Pa3znoxeHue KBaJpaTHOTO TPEXUIEHA HA Bubnmorexa LIOK
TMHEHHbBIC MHOKHTEIN https://m.edsoo.ru/7f42f5a4

49 Paznoxxenue kBapaTHOro TpEXusieHa Ha bubnnoreka [IOK
MHOKHTEIIH https://m.edsoo.ru/7f42{ef0

50 Kontponbnas padota Ne 2 o teme bubmuoreka [JOK
"KBagparusie kopHu. KBagpaTHbie https://m.edsoo0.ru/7f430076
ypaBHeHusi. KBagpaTHbii TpéxwieH"

51 JIuHeitHOE ypaBHEHUE C IBYMS bubmmorexa [JOK
IIePEMEHHBIMH, ero rpadux https://m.edsoo.ru/7f43¢c542

52 | T'paduueckuii crocob pemeHns IMHEHHOro bubnuorexa IIOK
YPaBHEHHUS C ABYMsI [IEPEMEHHBIMH https://m.edsoo.ru/7f43¢3d0

53 CucreMbl ypaBHEHUH € ABYMs bubnuoreka LIOK
nepeMeHHbIMA. | padudeckuii https://m.edsoo.ru/7t4328c6
Croco0 pereHus

54 CucreMbl ypaBHEHUH € ABYMs bu6muoreka LIOK
nepeMeHHbIMA. [ paduueckuii https://m.edsoo.ru/7f432b6e
CIoco0 pemeHus

55 CucremMbl ypaBHEHUH € ABYMs bu6mmoreka [LIOK
nepeMeHHbIMU. MeTo1 0JICTAHOBKU https://m.edsoo.ru/7f42f75¢

56 CucremMbl ypaBHEHUH € ABYMs Bbubmumoreka [LIOK
MepEMEHHBIMUA. METOJT CII0KEHUS https://m.edsoo.ru/7f4218f6

57 CucTteMbl HETMHEHHBIX YPaBHEHHH. bubmmorexa LIOK
I'paduueckuii crioco6 pemreHus https://m.edsoo.ru/7f430112
Perenue cucreM ITMHEHHBIX YPAaBHEHUN €

58 JBYMSI TIEPEMEHHBIMU



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

I'paduaeckoe pemenne cucteM ypaBHEHUH,

59 OJIHO U3 KOTOPBIX HEIMHEWNHOE
Crioco0 MoJCTaHOBKH ISl PEIICHUS
60 HEJIMHEHUHBIX CUCTEM YPaBHEHUH C JBYyMS
NIepEMEHHBIMU
61 [Pemienwe 3a1a4 ¢ IIOMOIIBIO CHCTEM JIMHENHBIX
paBHEHUU
62 | Pemrenue 3a1a4 C TIOMOIIBIO CHCTEMBI
JINHEMHOTO U HEJIMHENHOTO YPaBHEHUI
63 | KomntponsHas pabora Ne 3 mo Teme
"VpaBHeHus U HepaBeHCTBa. CHCTEMBbI
ypaBHeHUI"
64 | Yucnosble HepaBeHCTBA
HepaBeHcTBO ¢ 0/1HOM NTEpEeMEHHOM.
65 JlokazarenbCTBO HEPABEHCTB
66 | CaoiicTBa YHCIOBBIX HEPABCHCTB https://m.edsoo.ru/7f43d6d6
CnoxxeHre 1 yMHOKEHUE YHCIIOBBIX bubnmoreka [JOK
67 | HEpaBEHCTB https://m.edsoo.ru/7f43d6d6
68 Buzbl 4MCIIOBBIX TPOMEKYTKOB.
OObeMHEHNE U TIEPECeUEHNE YHCIOBBIX
MIPOMEXKYTKOB
69 | JluneiiHble HepaBeHCTBA C OJHOI
MIEPEMEHHOMN U UX PEIICHHE
70 Pemienue nuHeHHBIX HEPABEHCTB C OJJHOU
MepEeMEHHOM
71 Pemienne nuHEHBIX HEPABEHCTB
72 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PELICHHE
73 Pemienue cucremel JIMHENHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOMN



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

74 | PeuleHue CHCTEM IMHEHHBIX HEPABEHCTB 1 https://m.eds00.ru/7f42¢692
75 | KowntponbHas pa6ora Ne 4 o teme 1 bu6mmorexa IOK
"VpaBHeHus U HepaBeHCTBA. JIMHEHBIC https:/m.edso0.ru/7f42¢840
HEpaBEHCTBA U CUCTEMbI HEPABEHCTB"
76 | Tlomstne pynkmun. CrocoOsl 3a1aHUs 1
byHKIHI
77 | O6nacth onpesieeHNs U MHOKECTBO 1 Bub6nuorexa LIOK
3HAYeHHH QyHKIIH https://m.edsoo.ru/7f42¢b88
78 | Tpadux pysxrmn 1 https://m.edsoo.ru/7f42¢d2¢
79 | CaoiicTBa QyHKIHH, NX OTOOpaKEHNE Ha 1
rpaduke
[TpumeHeHne CBOMCTB (PYHKIIHIA JIS bubnunorexa [IOK
80 | amammsa rpaduKOB peaNbHBIX 1 https://m.edsoo.ru/7f42¢c9e4
3aBUCUMOCTEN
Urenue 1 NOCTpOeHUE TpaPUKOB Bbubmuorexa [LIOK
81 AIIEMEHTAPHBIX (PYHKIIHIA 1 https://m.edsoo.ru/7f42c9¢e4
OyHKIUSA NPAMOU NMPONOPLUHUOHAIBHON
82 | 3aBuUCHMMOCTH, €€ CBOICTBA U rpauK. 1
OyHKIHUA Y = [X]
83 OyHKIMA 00paTHON TPOMOPIIMOHAIBHON 1 bubnuotexa [IOK
3aBUCHUMOCTH, €€ CBOMCTBA M rpaduk https://m.edsoo.ru/7f433¢12
84 | Tlocrpoenue runep6obl 1 https://m.edsoo.ru/7f433d84
85 OyHKIMS y = X* U €€ CBOMCTBa 1
86 @yHKIMS y = X* U €€ CBOMCTBa 1
87 | dymkuus y = Vx u eé cBoiicTBa 1
88 | Tpadpuueckoe penreHne ypaBHeHHit 1
89 | TI'paduueckoe pelieHne cucTeM ypaBHEHHA 1
OnpeneneHne CTENEHHU C LEJIbIM butmoreka [IOK
90 1 https://m.edsoo.ru/7f434bbc

OTPHULATCIIbHBIM IIOKA3aTCIEM



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

91

CBOICTBA CTEIICHU C TCJIBIM ITOKa3aTCIIEM

92 [IpeoOpazoBanus BIpaKEHUM, COAECPHKAIIIX bubmmoreka [JOK
CTEIEHMU C LIEJbIM [T0Ka3aTejieM https://m.edsoo.ru/7f4343¢2
93 ToxaecTBeHHOE peoOpa30BaHUE BBIPAKCHUN bubnmoreka [IOK
CO CTENEHSIMU https://m.edsoo.ru/7f434572
CranmapTHBIN BU YKca. 3auch OONBIINX U bubanorexa LIOK
94 MAJTBIX YHCEI B CTAHIAPTHOM BHJIE https://m.edsoo.ru/7f434d38
95 | Jle#cTBHs C YMCIaMU, 3alTMCAHHBIMU B butnuorexa [JOK
CTaHJIAPTHOM BHJIC https://m.edsoo.ru/7f4371aa
[IpuMeHeHue 3anucy Yncell B CTaHJapTHOM bubanorexa LIOK
96 | Buje ju1s BbIpaskeHHs Pa3MePOB H CPABHEHHS https://m.edsoo.ru/7434ebd
00BEKTOB OKPYIKAIOIIETO MUPA,
JUIUTEJIbHOCTHU MTPOLIECCOB
97 [ToBTopenue. ToxnecTBeHHOE
peoOpa3oBaHue aNreOpandecKux BHIPAKESHUI
[ToBTOpenue. KBaapaTHbiil KOpEHb U bubnuoteka [IOK
98 | xBagpaTtHble ypaBHeHus. Pemenue 3ama4 ¢ 1 https://m.edsoo.ru/7f43736¢
MOMOIIBIO YPABHEHUI
[ToBTOpeHue. YpaBHEHUS U CUCTEMBI bubanorexa LIOK
99 ypaBHeHHit 1 https://m.edsoo.ru/7f437510
[ToBTrOpenue. JInHelHbIE HEPABEHCTBA U UX bubanorexa IIOK
100 | cperemsr 1 https://m.edsoo.ru/7f4376b4
101 | HUroropas xouTpombHas pabota 1 Bu6nuorexa LIOK
https://m.edsoo.ru/7f436b88
102 | O6obmenue u cucremaTu3aus 1 bubanorexa LIOK
https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Tema ypoka

KoauuyecTBo yacoB

KonTtpoJabHbie
Bceero padoThI

IlpakTuyeckne
padoTsl

Jara
H3y4YeHUs

JJIeKTPOHHBbIE U (POBbIE
o0pa3oBarte/ibHbIE

pecypchl

MHOXeCTBO ASUCTBUTEIBLHBIX YUCE;
JeHCTBUTENbHBIC YHCIIa KaK OECKOHEUHBIE
JeCSITUUHBIE TpooH

ApudmeTrnueckue IeHCTBU ¢ JEHCTBUTENbHBIMU
YHUCIIaMHU

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JICHCTBUTEIBHBIX YUCEN U
MHO>ECTBOM TOYEK

KOOPJIMHATHON NPSIMON

CpaBHEHME IEHCTBUTEIBHBIX YHCEI

Brrunciienne 3HaueHUN BBIPAXKEHUM C
JEUCTBUTEIbHBIMU YHCIIAMH

[TpubnmxEHHOE 3HAYCHNE BEIIMYUHBI, TOYHOCTD
PUOJIIKEHUS

[TorpemrHOCTh MPUOTUKEHHOTO 3HAYCHHUS

Oxkpyrienue nerucTBuTenbHbIX yncen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BBIUNCICHUI

OneHka ¥ NPUKHUIKA PE3YJIbTATOB BHIYMCICHUN B
[IPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4ax

10

Oyuknust. CriocoObl 3a1anus QyHKIUN

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

11

CaoiictBa ¢pyHkunu. UreHue cBONCTB (QyHKIMM MO
e€ rpaguky



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

Jluneiinas gynkmus. ['paduku pynkuumit y = kx, y

bu6mmoreka [JOK

12| =kx+ b. CoiicTBa u rpaduk GpyHKINN https://m.edsoo.ru/7f43¢542
y = x|
KBagpatuunas GpyHkuus Buaa y = ax>, e€ rpaduk u bubnuoreka [IOK
13| cBoiicTBa https://m.edsoo.ru/7f43¢c542
14| TIlapaboina, KOOpAMHATHI BEPIIMHBI 1apadoIbl, OCh https://m.edsoo.ru/7f43¢3d0
CUMMETPUHU N1apaboJIb
15| Ksagpatuunas pyHKIus Buga y = ax? + c, e€ rpauk https://m.edsoo.ru/7f43¢3d0
Y CBOMCTBA
Cxemaruyeckoe ocTpoeHue rpadukoB
16| kBaapaTHUHBIX (YHKUUH, 33JaHHBIX (HOpMyITaMH
BuIay = a(x +p)’, y =a(x + p)’ +q
CxemaTn4eckoe MmocTpoeHue rpadukoB
17| xBagpaTHuHBIX QYHKIHA, 3a1aHHBIX (OpPMYJIaMu
Bugay =ax’tc,y=a(x+p),y=ax+p)+q
18| CxemaTtuueckoe pacrosoxeHue rpaduka bubnnoreka [IOK
KBaJPaTUYHON (PYHKIIMU B 3aBUCMOCTH OT 3HAKOB https://m.edsoo.ru/7f43c9b6
K03 (UILIMEHTOB
19| Anroputm noctpoeHus rpaduka KBaapaTuIHON bubnuoreka LIOK
¢ysakun. CBoiicTBa KBaApaTUUHON (PYHKIIMH https://m.edsoo.ru/7f43c9b6
20| Iloctpoenue rpaduka KBaIpaTU4HON QyHKIMH,
ONMCAaHUE €€ CBONCTB
21| CaoiictBa 1 rpaduk GyHKIHH y = \X
22| CsoiictBa u rpaduk GpyHkuuu y = x*
23| @yHKMsA 00paTHOM NMPONOPIHOHANIBHOCTH Y = K/X,
e€ cBoiicTBa U TpaduK
24| HWccnenoBanue QpyHKIUU 10 €€ rpaduky bubnuoteka [IOK
https://m.edsoo.ru/7f43d0b4
25| KontpoawsHas padbora Ne 1 mo teme "®dynkimn" bubnuoreka [IOK

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



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

26

JluneitHoe ypaBHeHue. Penienre mTMHeHbIX
YpaBHECHU U

27 Pemenue ypaBHeHUI ¢ OHOM EPEMEHHOM,
CBOJSAIIUXCS K JIUHEHHBIM
28 KBanpaTtHOoe ypaBHeHue. Pemienne KkBagpaTHbIX
YpaBHEHUN
29 Pelrenue ypaBHeHuUM, CBOASIIIUXCS K KBaIpaTHBIM
bukBanpaTtHeie ypaBHeHus. Pemenue bubnuoreka [IOK
30 OMKBaJIpAaTHBIX YpaBHEHUHN https://m.edsoo.ru/7f43d23a
3aMeHa IepeMEHHOM NPU PELIEHUH Pa3InYHbIX bubnmnoreka [IOK
31 ypaBHEHHI https://m.edsoo.ru/7f43d55a
[IpuMepsl penieHus: ypaBHEHUN TPEThEU U
32 YETBEPTOU CTENIEHEN Pa3IOKEHUEM HAa MHOKHUTEIN
33 Pemenuie ypaBHeHUH BBICIINX CTEIIEHEN
Pa3IMYHBIMH CIIOCO0aAMU
34 | PeuieHue ApoOHBIX pallMOHAIBHBIX YpPaBHEHUN
35 Pemenne npoOHO-paliMOHANIBHBIX
YpaBHEHUH pa3IMYHBIMU CIIOCOOAMHU
36 Pertenre TeKCTOBBIX 3a74a4 Ha
JBUKEHHE alredpanyecKuM crocooom
37 Perienue TekcTOBBIX 3a7a4 Ha paboTy
anredpandeckuM METO0M
38 Perrenue pa3nuyHbIX TEKCTOBBIX 3aa4
anredpandeckuM MeTOA0M
39 | KonurponpHas padora Ne 2 o Teme "YpaBHeHUs https://m.edsoo.ru/7f43ad5a
C 0JIHOM mepeMeHHOon"
40 VYpaBHeHuUE ¢ IByMS IEPEMEHHBIMU U €T0 Tpadux bubnuoteka [IOK
https://m.edsoo.ru/7f43af08
41 Pemienue ypaBHeHUS ¢ JBYMsI IEPEMEHHBIMU bubnuoteka [IOK
rpaduyecKuM cocooom https://m.edsoo.ru/7f43af08
42 Cucrema IByX JIMHEWHBIX YPABHEHHU C IBYMS bubnuoreka [IOK
MIEPEMEHHBIMU U METOJIbl UX PELICHUS https://m.edsoo.ru/7f43at08
43 HccnenoBanue u penieHne CUCTEM JTMHEUMHBIX

ypaBHEHUH C IBYMs IEPEMEHHBIMU
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44

Cucrema 1ByX JIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU U €€ peLIeHUE

45 Pemenue cucrem ypaBHeHH C AByMs
MepeMEHHBIMU
46 | PemeHue cuctem IBYX ypaBHEHUH, OJHO U3 https://m.edsoo.ru/7f43b098
KOTOPBIX JINHEWHOE, a IPyr0€ — BTOPOU CTEIIEHH
47 Pemenue cucrem u3 pa3nuuHbIX ypaBHEHUN https:/m.edsoo.ru/7f43b21e
Cucrembl HEJTMHEHHBIX YPAaBHEHUH C IBYMsI https://m.edsoo.ru/7f43b5a2
48 MIepEMEHHBIMU
49 Pemrenne cucreM HETMHENHBIX ypaBHEHUN
I'paduueckue crocoObI pemeHus: CUCTEM IBYX
30 YpaBHEHUU C ABYMsI IEPEMEHHBIMU
51 | PemieHue TEKCTOBBIX 3a/1a4 HA TBUKCHUE https://m.edsoo.ru/7f43b098
anreOpanvecKuM crocooom
Pemenne TeKCTOBBIX 33714 HA paboTy
52 anreOpanvdecKuM crocooom
KonTponbhast padorta Ne 3 o reme "Cucremsl
33 ypaBHeHUI"
YwucoBbie HCPaBCHCTBA: OIIPCACIICHUC, IIPUMCPEI. Buoauorekxa HOK
4 Crporue u HecTporue HepaBeHcTBa. CBOMCTBA https://m.edsoo.rw/7f4396c6
YUCJIOBBIX HEPABEHCTB
5 CnoxxeHre 1 yMHOKEHUE YHCIIOBbIX HEPABEHCTB. Bu6mmorexa IIOK
Onenka 3HaueHuH BEPAKCHHH https://m.eds00.ru/7f439842
Bunbl yncnoBbeix npomMexyTkoB. O0beMHEHNE U Bu6nuorexa IJOK
56 MEPECCUCHUC YHNCIOBBIX IPOMCIKYTKOB https://m.edsoo.1u/7f4399b4
- JInHeHbIE HEPABEHCTBA C OJHON NIEPEMEHHOU U UX Bu6mmorexa IIOK
peIICHHC https://m.edsoo.ru/7f439eb4
58 Pemenue nMHENHBIX HEPABEHCTB C OJHOMN bubmuoreka [IOK
MIePEeMEHHOMI https://m.edsoo.ru/7f43a03a
59 Pemrenne cucreM U3 IByX JIMHEHMHBIX HEPABEHCTB C bubnuoreka LIOK
OJIHOM TIEpEeMEHHOM https://m.edsoo.ru/7f43alac
60 Pemenne cucremM n3 HECKOJIBKUX JTUHEHHBIX bu6mmoreka [JOK

HEPABEHCTB C OJHOW IIEPEMEHHON

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

https://m.edsoo.ru/7f43a526

61
& Pemenne kBajpaTHOrO0 HEPABEHCTBA C OJTHOM
MEPEeMEHHON TpadUIeCKUM METOI0M
63 I'padmaeckoe perreHre KBaIpaTHBIX HEPABCHCTB
64 Pemenne kBajpaTHOr0 HEPABEHCTBA C OJTHOM
MIEPEMEHHON METOI0M UHTEPBAJIOB
65 Pemennie kBapaTHBIX HEPABEHCTB METOJIOM
WHTEPBAJIOB
66 Pemenue nensix u ApoOHO-paIMOHATBHBIX
HEPaBEHCTB C OJHOM NMEPEMEHHON METOI0M
HWHTEPBAJIOB
67 HepaBeHCTBO ¢ IByMs IEPEMEHHBIMH H €TI0
rpauyecKoe peneHue
68 CucreMbl HEpaBEHCTB C IBYMS TIEPEMEHHBIMH,
rpaduueckuit Mmeton petieHus. CHCTeMbl
HEPaBEHCTB, BKJIIOYAIOIINE KBAAPATHOE
HEPaBEHCTBO
69 Kontponbuas paborta Ne 4 mo reme "HepaBencrtsa" https://m.edsoo.ru/7f43ab84
70 [ToHsITHE YMCIOBOM TOCIEAOBATECILHOCTH. 3aJaHNe https://m.edsoo.ru/7f43e6¢c6
MTOCJICIOBATEIIBHOCTH OMUCATEIBHO U C TIOMOIIBI0
TaOJIUIIBI
3aiaHue TOCeI0BATEIIBHOCTH PEKYPPEHTHON
71 dhopmysoit 1 popMyIiol n-ro YjaeHa bubnorexa LIOK
https://m.edsoo.ru/7f43ebda
) Apudmerndeckast nporpeccus u e€ CBOWCTBa Bbubnuorexa IIOK
’ https://m.edsoo.ru/7f43ed7e
73 @opMyIBI N-TO YieHa apuPMeTHIeCKOi bubnmnoreka [IOK
MIPOTPECCUU https://m.edsoo.ru/7f43f3b4
74 @opmyJibl CYMMBI MIEPBBIX N YWICHOB Bubnnorexa LIOK
apudmeTnyecKoil nporpeccun https://m.edsoo.ru/7f43f58a
75 | PeleHue CIOKETHBIX 327124 C TOMOII[HEO bu6morexa ITOK
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apudmeTryecKoii nporpeccun

https://m.edsoo.ru/7{43ef2c

76 | T'eomerpuueckas mporpeccus u e€ CBoicTBa bubnuoreka LIOK
https://m.edsoo.ru/7f43{f0c6
77 | ®opmyIibl N-ro YieHa TeOMETPUICCKOM bubnuotexa [IOK
porpeccun https://m.edsoo.ru/7f43f72¢
78 | ®DopMyIbl CyMMBI TIEPBBIX N YICHOB bu6nuoreka [IOK
reOMETPHYECKOMH MPOrpeccHu https://m.edsoo.ru/7f43{8a0
79 Perrenue cro’keTHBIX 3a74a4 ¢ IOMOIIBIO
T€OMETPUUYECKON MTPOTrPECCUu
80 | Cymma GeckoHEUYHO YOBIBAIOIIEH T€OMETPUUIECKON
IIPOrpeccuu
81 Ciio)xHbI€ TPOLEHTHI
82 | Ilpumenenue GopmyIbl pacuéTa CI0KHBIX https://m.edsoo.ru/7f43fe0e
MIPOLIEHTOB MPH PEUICHUH 3a]1a4
83 | Pemenue mpakTUKO-OPUEHTHPOBAHHBIX 33714 C https://m.edsoo.ru/7f4401a6
MIPUMEHEHHUEM CBOWCTB apu(PMETHIECKON U
reOMETPUYECKON POrPECCUA
84 Kontponbnas padora Ne5 o teme "UuncnoBsie bubmuoreka [IOK
nocje0BaTenbHoCTH" https://m.edsoo.ru/7f4404{8
[ToBTOpenue. /lelicTBUTENbHBIE YKCIIa, CPABHEHUE
JEHUCTBUTEIILHBIX YMCEI HA YACIOBOU MPSIMOHU.
85 OxkpyrieHue, mpuoOIMKEHNE, OIICHKA
[ToBTOpenue. JleicTBUS C IENCTBUTENbHBIMU
86 YHClIaMH, B TOM YHCJIE BO3BEACHHUE B CTENIEHb U
W3BJICUCHHE KBApaTHOTO KOpHA. [IporeHTsl,
OTHOIIICHHUS, TPOIIOPIIUU
[ToBTopenue. [IpeobpazoBanue anredOpandecKkux
87 BBIPAYKEHUI, COJIEpIKAIIUX KBAJIPaTHBIA KOPEHb
IToBropenue. IIponeHTsl, OTHOLIEHHUS, IPOIIOPLIUN.
88 Pemenne TekcToBBIX 33724 apu(PMETHIESCKUM bubnuoreka [IOK
croco6oM https://m.edsoo.ru/7f443b12
89 | IloBTopenme. Anredpandeckoe perIeHue bubmuoreka [IOK
JTUHEHHBIX YPaBHEHHIA https://m.edsoo.ru/7f443cd4
90 [ToBTOopenwue. I'paduyeckoe pemieHne TUHEHHBIX bubmuoreka [IOK

ypaBHEHUH

https://m.edsoo.ru/7f443fea
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IToBTOpeHue. Pemenne cucteM TUHEWHBIX

91 ypaBHeHUH. Perienue 3a1a4 ¢ NOMOIIbIO CUCTEM 1 bubnuoreka [IOK
JIMHEHWHBIX YpaBHEHUH https://m.edsoo.ru/7f4441ca
[ToBTOpenue. Pemenre kBagpaTHbIX YpaBHEHUM.

92 [Ipumenenue Teopemsbl, 0OpaTHOI Teopeme Buera 1 bubnnorexa [IOK

https://m.edsoo.ru/7f444364
[ToBTOpeHue. Pemienne TEKCTOBBIX 3a/1a4 but6mroreka [JOK

93 anredpanvdecKuM crocooom 1 https://m.edsoo.ru/7f444612
[ToBTOpenue. Pemienrie TEKCTOBBIX 3a/1a4,

94 ONUCHIBAIOIINX PEeAIbHBIE TPOLIECCHI U SIBJICHUS C 1 bubnuoteka [IOK
MOMOIIBIO hopMyIT https://m.edsoo.ru/7f444a94
[ToBTOopenue. CroiicTBa U rpaduku QyHKITHI:

95 TUHEHasI, KBaJpaTU4Has1, Kyouueckas, oOpaTHOI 1 bu6mmnoreka [JOK
TIPOTOPIHOHAIBHOCTH, ¥ = [x|, y = Vx. ITocTpoenne https://m.edsoo.ru/7f444c56
rpadukoB GpyHKIUN, OIMCAHUE X CBOMCTB

96 | Wrorosas KOHTpoOJbHas paboTa

97 [ToBTopenwue. [TocTpoenue rpadukoB KyCOUHBIX 1 bubnuotexa [IOK
GbyHKIUH ¢ y4€TOM 00JIacTH ONpeaeTIeHIUs https://m.edsoo.ru/7f44516a
byHKIIH
IToBTOpeHue. PenieHne TMHEMHBIX HEPABEHCTB bubmuoreka [JOK

98 1 https://m.edsoo.ru/7f4452e6
[ToBTOpEHue. Pemienne cucteM JTMHEMHBIX bubnmnoreka [JOK

99 HEPaBEHCTB 1 https://m.edsoo.ru/7f445516
IToBrOpenue. Pemenre kBagpaTU4HbIX HEPABEHCTB bubmuoreka [IOK

100 1 https://m.edsoo.ru/7f444144

101 | IloBTopenue. Pemenue cuctem, conepkalux 1
KBaJIpaTHOE HEPaBEHCTBO

102 | O6o6ueHne 1 cucTeMaTH3aIMs 3HAHHIT 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102
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MMPOBEPSIEMBIE TPEFOBAHWSA K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBI

7 KIIACC
Kon IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
MpoBepsIeMoro NMPOrpamMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna 1 BIYMCIEHUS
1.1 BoeimonHATh,  coderas  yCTHbIE W [HUCBMEHHbIE  NPUEMBI,
aprudMeTHIECKUE JeHCTBUS C PAllMOHATBHBIMH YHCIIaAMHU
Haxonuts 3HAYEHUS YHUCIIOBBIX  BBIPAXXECHU, MIPUMEHSTh
1.2 pa3HooOpa3HbIe CrIOCOObI U MPUEMBI BEIYMCIICHUS 3HAYCHUN TPOOHBIX
BBIPXEHHH, COJIEpKaIINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH
[lepexonuTe OT oaHOM (OPMBI 3amUCH YKCeNd K JApyroil (mpeoOpa3oBbIBATH
NECATUYHYI0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B  JIECATHYHYIO, B
1.3 YACTHOCTH, B OECKOHEYHYIO ACCATUYHYIO IPOOB)
1.4 CpaBHUBaTh U yHOPSA0YMBATh PAllMOHAIbHBIC YNCIIA
1.5 OKpyriaTh yucia
BBINOMHATE NPUKUAKY M OLEHKY pe3ysbTaTa BBIUYMCICHUM, OLICHKY 3HAYECHUU
1.6 YUCJIOBBIX  BBIPAYKECHU. BBITTOIHATH NEUCTBUA co
CTENEHSIMH C HATYPAJIbHBIMU [TOKa3aTEIIMHU
1.7 [IpyuMeHAT TpHU3HAKK JEIUMOCTH, Ppa3JIOKEHHE HAa MHOXKUTEIN
HaTypaJIbHBIX YACEI
PemaTte npakTUKO-OPUEHTHPOBAHHBIE 33Jaul, CBSI3aHHBIE C OTHOIIECHUEM BEJIMYUH,
IPONOPIUOHAIIBHOCTBIO  BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTAThI
1.8 pemieHUss 3aga4 ¢ y4€TOM  OrpaHUYCHUHM, CBA3aHHBIX CO  CBOMCTBaMU
paccMaTpUBaeMbIX OOBEKTOB
2 AnrebpanyecKkue BEIpaKESHUS
2.1 Hcnonp3oBaTh  anreOpanyeckyr0 TEPMHHOJIOTHIO ¥ CHMBOJIHKY,
NPUMEHSTH €€ B TPOIIECCe OCBOSHHS YUeOHOT0 MaTeprasa
2.2 Haxomuth 3HaueHWs OyKBEHHBIX BBIPOKCHUNW TIPH  3aJIaHHBIX
3HAUEHUSAX NEPEMEHHBIX
23 BrimonHATe  TIpeoOpa3oBaHUs IEJIOTO  BBIPAKEHHUS B MHOTOWICH
NPUBECHUEM MTOI00HBIX CIIaraeéMbIX, pACKPBITHEM CKOOOK
BBITTONHAT YMHOKE€HNE OJTHOWIEHA HA MHOTOYIEH U MHOTOWJIECHA Ha
24 MHOTOWJIEH, MPUMEHATh (OpMyIJbl KBagpaTa CyMMbl M KBajpaTa pa3HOCTU




OCYH_ICCTBJ'IHTB Pa3JI0KCHHUEC MHOT'OYJICHOB Ha MHOXKHUTCIIN C IIOMOIIBLIO

25 BBIHECEHHMS 32 CKOOKH 0OIIETO MHOXKHTEJISI, TPYIITUPOBKU CJIAaraeMBbIX, IPAMEHEHHSI
dbopMyI COKpALIEHHOTO YMHOXKEHUS
2.6 [IpumensTh Mpeobpa3zoBaHKss MHOTOWIEHOB Ul PELICHUS PAa3IMYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEKHBIX IPEMETOB, U3 peaJIbHON MPAKTUKU
2.7 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPAJbHBIMM I1OKA3aTENIMU
JUTSL Ipe0Opa30BaHus BEIPAKEHUI
3 VYpaBHEHHS 1 HEpaBEHCTBA
Pemiats JMHEHHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS MpaBUia
3.1 Iepexo/ia OT UCXOJHOTO YPaBHEHUS K PaBHOCWIBHOMY €MY.
[IpoBepsTh, ABISETCS JIX YUCIIO KOPHEM YPaBHEHUS
32 [IpumensTh rpaduyeckue MeTOAbl TNPH  PEIICHWH  JIMHEWHBIX
YPaBHEHUH U UX CUCTEM
33 [TonOupaTh mpuUMepHI Map YUCEN, ABISIONIMXCS PEIICHUEM JTUHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU
Ctpoutb B KOOPAMHATHON IJIOCKOCTH IpauK JTMHEHHOrO ypaBHEHUS C IByMS
3.4 HNEPEMEHHBIMH; TIOJIb3YSCh TpaMKOM, HMPUBOAUTH HPUMEPHI
pelIeHns ypaBHEHUs
3.5 Pemrate cuctemsl 1ByX JINHEWHBIX YPAaBHEHUH C JBYMs IEPEMEHHBIMH,
B TOM 4HCJIe TpahuuecKu
CocTaBnsTh U pelaTh JIMHEHHOE YpaBHEHNUE WM CUCTEMY JTMHEMHBIX YPaBHEHUH 110
3.6 YCJIOBHIO 33/1a4d, UHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3aJ]a4uy MOJyUYE€HHBIH pe3yabTarT
4 Koopaunats! u rpaduxu. @yHkumu
N300pakaTh Ha KOOPAMHATHON NMPSMOW TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
4.1 KOOpJIMHATaM, JIy4Yd, OTPE3KH, MHTEpPBAJIbI, 3alMCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alredpandecKoM sI3bIKe
4.2 OTMe4arb B KOOPAWHATHOM TUIOCKOCTM TOYKH 1O 3aJaHHBIM
KOOpJAUHATaM
43 Crpouts rpaduxu auHeHHBIX (QyHKIMA. CTpouTth Tpaduk GyHKIMH y= [X|
OnuceiBaTh ¢ MOMOMIbIO (DYHKIMNA H3BECTHBIE 3aBUCUMOCTH MEXKITY
44 BEJIMYMHAMU: CKOpPOCTb, BPEMs, PAaCCTOSIHHE, IIEHY, KOJMYECTBO, CTOMMOCTD,
MIPOU3BOUTENHEHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxonuth 3Ha4YeHHE PYHKIIMU 110 3HAYCHHIO €€ apryMeHTa




[lonumate rpaduueckuii  cmoco® MPEACTaBICHHS W aHAIHM3a

4.6 UHPOpPMALIMU, U3BJICKaTh M WHTEPIPETHPOBATH HMH(OPMAIMIO U3 TPaHKOB
peabHBIX IPOLIECCOB U 3aBUCUMOCTEMN
8 KNIACC
Kon IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM
NPOBePsIeMOro NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJibTarTa
1 Yucna v BBIYMCIIEHUS
Hcnonb30BaTh HayallbHbIE NMPEACTABIECHUS O MHOXKECTBE JIEHCTBUTENIbHBIX YUCEI JIs
CpPaBHEHHMSI, OKPYTJICHHS U BBIYUCICHUN, M300pakaTb  JEHCTBUTENBHBIE  YHCIIA
1.1 TOYKaMH Ha KOOPIMHATHOW IPSIMOU
[IpumeHsTh MOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJWUTH KBaJpaTHBIC
KOPHHM, HCIIOJIb3Ys NMPU HEOOXOIUMOCTU KaJIbKYJISTOP, BBIMOJIHATH IPEeoOpazoBaHuUs
1.2 BBIPXKEHMI, COIEp KAILLIMX KBaJpaTHbIe KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH
1.3 Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCET C TOMOIIBIO
JECATUYHBIX Ipo0eit u creneHeit yncna 10
2 Anrebpanyeckue BEIpaKEHUS
[IpyMeHsTh MOHATHE CTENEHM C IIeJIbIM IMOKa3aTejeM, BBIIOJIHATh MpeoOpa3oBaHUs
2.1 BBIpaKEHUH, COIepXKAIMX CTENEHU c LIEJIBIM TIOKa3aTesieM
22 BBIMONHATE ~ TOXIECTBEHHBIE  MPEOOpPA30BaHHUS  PAITMOHATBHBIX

BBIPDOKECHH HA OCHOBE MPaBWJ JCHCTBUH HaJI MHOTOYJIEHAMHU | aareOpandecKuMH
JpoOsIMHU




23

PacknagwsiBath KBaI[paTHBIﬁ TpéX‘IJ'ICH Ha MHOXXHUTCIIN

24

[TpumensaTy npeoOpa3oBaHUS BBHIPAKEHUUN ISl PEIICHUS Pa3IHYHBIX
3a/1a4 U3 MaTeMaTUKHU, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKU

YPaBHeHI/IH N HCPABCHCTBA

3.1

Pemare JsMHEHHBIE, KBaJpaTHbIE YpPAaBHEHUS U PALHUOHAIBHBIE YPAaBHEHUS,
CBOJAILIMECS K HUM, CUCTEMBI JIByX YpPaBHEHHUH C ByMs
HepeMEHHbIMU

32

[IpoBOAUTH MPOCTEUIIINE HCCIECNOBAHUS YPaBHEHUH M CUCTEM YpaBHEHUH, B TOM
qycie C NMpPUMEHEHHeM rpaduyeckux mNpeicTaBieHud (yCTaHaBIMBaTh, HUMEET JH
ypaBHEHHE WJIM CHUCTEMa YpaBHEHUH pEIICHUs, ECIIU UMEET, TO CKOJIbKO, U IpoYee)

3.3

Ilepexoaute OT cil0BECHOH (DOPMYJIMPOBKU 3a7auu K €€ aireOpandeckod MOJAEIH ¢
MIOMOIIBIO COCTABJIEHUS] YPABHEHUS MM CUCTEMbl YpaBHEHUH, HWHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJTYUYEHHbIN pe3ysbTaT

3.4

HpI/IMeHSITB CBOMCTBA YHCJIOBBIX HCPABCHCTB [Jid CpaBHCHHA, OLCHKH, pPCIIaThb
JIMHEHBIE HCPABCHCTBA C OI[HOfI nepeMeHHoﬁ 1 UX CUCTCMBI, JaBaTb Fpa(i)I/IIICCKYIO
HUIITIOCTpalrio MHOXKXECTBaA pCH_IeHI/Iﬁ

HCPaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIMHA

4.1

[lonuMaTh ¥ UCHONB30BaTh (PYHKUMOHAJBbHBIE TMOHATUS M S3BIK (TEPMHHBI,
CHMBOJIMYECKHE OO0O3HAUCHHMS), ONPEACIATh 3HAa4eHHE QYHKIUHM 110 3HAYCHHIO
apryMeHTa, OIpeNeNaTh CBOWCTBA (PDYHKIMHU MO €€ rpaduKy

42

Crpoutb rpapuky 31eMeHTapHbIX GYHKUMN BUIa: ¥ = k/x, y =X%, y = X, y = [X],
OTMCHIBATH CBOMCTBA YUCIOBOH (YHKIHHU TO €€ rpaduKy

9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

1

Uncna v BEIYUCIICHUS

1.1

CpaBHUBaTh U yHOPSAOYMBATH PALMOHAIBHBIE W HPpPALUOHAIBHBIE YHCIA

1.2

BrimonaaTs apH(bMCTI/I‘{eCKHC ,HGP’ICTBI/IH C pallMOHAJIbHBIMU YUCJIAMU,
coucTad YCTHBIC U NMMCbMCHHBLIC HpI/IéMI)I, BBITIOJIHATH BBIYMCIICHHUA C
HppallMOHAJIbHBIMHA YHUCJIaMHU

1.3

HaXOI[I/ITB 3HAUEHMS CTEICHEH C OCJIbIMK IMOKAa3aTCIIsIMHU H KOpHCfI,
BBIYHCJIATH 3HAYCHUA YU CIIOBBIX BI)Ipa)KeHI/If/'I




1.4

OKpyrysTh NENCTBUTENIBHBIE YUCIIA, BBIIOIHATh IPUKUKY PE3YyJIbTaTa
BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAXKEHUIN

2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Pemath  nMHEiHbIe W KBaJpaTHblE  ypaBHEHMs, YypaBHEHUS,
CBOJSIIMECS K HUM, IPOCTeHIINE 1pOoOHO-palliOHaIbHbIE YPABHEHUS
Pemiate cucteMsl AByX JIMHEMHBIX ypaBHEHHUH C ABYMs NEPEMEHHBIMU
22 Y CUCTEMBI JIBYX YPAaBHEHM, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIISIETCS JTMHEHHBIM
Pemate TekcTOBBIE 3amauM aNreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTaBICHUS
23 YPaBHEHMsI WJIM CHUCTEMBl JIByX YpaBHEHHH C JByMs IE€PEMEHHbIMU
[IpoBOoAMTH MpOCTENIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHUCIIE
C MpUMEHEHUEeM IpaduuecKux MpeJCTaBIeHU (HarpuMep, yCTaHaBIUBATh, UMEET JIU
24 yYpaBHEHUE WIN CHUCTEMa YpaBHEHUH pPEIEeHUs, €CJIU UMEET, TO CKOJIBKO)
Pemiate  nMHeiiHble  HepaBeHCTBAa,  KBAaJpaTHbIE  HEPaBEHCTBA, N300paXkaTh
2.5 pelIeHre HEPaBEHCTB Ha YMCJIOBOM MPSMOI, 3aMKCHIBATH PELICHHE C TOMOIIbIO
CHUMBOJIOB
2.6 Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME  KBaJpaTHOE HEPABEHCTBO, M300pakaTh pPELIEHUE CUCTEMBbI
HEPABEHCTB HA YMCIIOBOM IMpPSIMOM, 3aIMCBIBATH PELIEHHE C MOMOIIBI0 CUMBOJIOB
2.7 Hcnonp30BaTh HEpaBeHCTBA IPH PELLICHUN PA3IMUHBIX 3a7a4
3 DOyHKIMHT
Pacnio3HaBaTh ~ (QYyHKIMH  H3y4eHHBIX  BHAOB. Iloka3piBaThb  CXEMaTHYECKH
pacroyio)keHue Ha KOOPJMHATHOW IUIOCKOCTH TpadukoB GYHKIMHA BHIA: Y=KX,
3.1 y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HA4YeHUH KOIPPHUIIUCHTOB,
OTMCHIBATH CBOMCTBA (QYHKITHIA
Iloka3biBaTh  CXEMAaTHYECKH  pACIOJIOKEHHE Ha  KOOPAMHATHOU
32 IUIOCKOCTH TpadukoB GyHKIMH Buaa y = VX, y = [X| U OomUCHIBaTh CBOICTBA
byHKIHMA
Crpoutb M u300pakaTb CXEMaTHYECKM TIpaUKH KBaJpaTHUYHbIX
33 (GYHKIWH, ONMUCHIBATH CBOIMCTBAa KBAJApPAaTHYHBIX (YHKIHUH IO WX rpadukam
Pacrnio3HaBaTh KBajpaTW4HyIO (QYHKLIHIO HO (opMmyJsie, MPUBOIUTH
34 OpUMeEpbl KBAaJPaTHUHBIX (DYHKIMI M3 peanbHON KU3HH, (DPU3UKH, TEOMETPUH
4 Apudmernueckas 1 reoMeTpruIecKas Iporpeccuu




4.1

Pacno3HaBath aprMeTHUYECKYI0 U TE€OMETPUUYCCKYIO TIPOTPECCUH TIPU
pa3HBIX crI0c00ax 3aaHust

BEITIONHATE BBIYMCIEHHS C HCIOJIb30BAaHHUEM (bOpMy.]'I n-ro 4jicHa

4.2 apu(METHYECKOW M T€OMETPUYECKON MPOTrpeccrii, CyMMbI MEPBHIX N YJICHOB

43 N300pakaTh 4IeHbI OCIEA0BATEILHOCTH TOYKAMH Ha KOOPJIUHATHON IUIOCKOCTH
Pemate 3amaum, CBA3aHHBIE C YUCIIOBBIMHU IOCIEAOBATEIBHOCTAMHU, B

44 TOM YHCIE 3aJauyd W3 peaJbHOM JKU3HM (C MCHOJIb30BAaHMEM KallbKYJIATOpA,

U(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE DJIEMEHTBI COAEP) KAHUSA

7 KIIACC
Ko IIpoBepsieMblii 3JIEMEHT COJIEPKAHUAS
A
1 UYucna 1 BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPeXo] OT OAHOM (hopMbl 3amucu Apoleit K
1.1 apyroii. IlonsiTne pannMoOHaNBHOIO 4HMCiA, 3alUCh, CPAaBHEHHE,
YIOPSA0YMBAHUE PALIMOHAIBHBIX YHCEI
1.2 Apudmernueckue AeWCTBUS C pallMOHAIBHBIME YMCIIaMu. Pemenne 3amad u3
peasbHOM MPaKTUKU HA YacTH, Ha Apodu
1.3 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeesieHue, Mpeodpa3oBaHKe
BBIpA)KEHUI HAa OCHOBE ONpEAEICHHUs, 3aUCh OOJIBLINX YUCENT
14 [IponeHThI, 3anKCh MPOLIEHTOB B BUJAE APOOM U IpoOM B BHUJE MPOLEHTOB.
Tpu ocHOBHBIE 3a7ja4N HAa IPOLICHTHI, PEIICHUE 331a4 U3 PEAIbHOM TPAKTUKU
1.5 [IpumeneHnne TOPU3HAKOB  JACIIMMOCTH,  PA3J0KEHHE HA  MHOXUTEIH
HaTypaJIbHbIX YUCET
1.6 PeanbHple  3aBUCMMOCTHM, B TOM  4ucie IpsMas W oOpaTHas
IPONOPLMOHAIIEHOCTH
2 Anrebpanyeckue BbIpaXKeHUs
2.1 IIepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOU. JlomycTuMBbIe
3HAYEHUS IEPEMEHHBIX
22 [IpencraBneHne 3aBUCMMOCTH MEXIy BEJIMYMHAMH B BUAE (OPMYIIBL
Beruucnenus no gpopmynam
23 [IpeoOpazoBanne  OyKBEHHBIX  BBIPQKEHHUH,  TOXICCTBEHHO  PaBHBIC BBIPAKEHUS
24 CBolicTBa CTENEHHU C HATYPaJIbHBIM MTOKa3aTeIeM
2.5 OpnHounensl 1 MHOrowieHsl. CreneHnb MHOrowieHa. Cio)keHue, BbIYUTaHUE,
YMHOXEHHE MHOTOWIEHOB
2.6 @DopMyJIbl COKPAIEHHOTO YMHOXKEHHS: KBaIpaT CYMMBI M KBaJIpaT pa3HOCTH.
@opmyiia pa3HOCTH KBaApaToB. PasiioxeHre MHOTOWIEHOB HA MHOYKUTEIU
3 VYpaBueHus
3.1 VYpaBHeHHE, KOpEHb YypaBHEHHs, IIpaBWa IPeoOpa3oBaHUs YpaBHEHUS,
PaBHOCHIIBHOCTb YPaBHEHUI
32 JIuneliHOE ypaBHEHUE C OJHOW IEPEMEHHOM, YUCIIO KOpHEH JIMHEHHOIOo
YpPaBHEHUS, PEUICHHUE TUHEWUHBIX YPaBHEHUI
33 CocraBiieHne ypaBHEHUI 110 YCIOBHIO 3aJauyd. PelleHne TEKCTOBBIX 3a1a4 C
ITOMOIIBIO YPAaBHEHUI
34 JIuneitHOe ypaBHEHHE C IByMsI IEPEMEHHBIMH U €ro Tpaduk
Cucrema ByX JMHEWHBIX YpPaBHEHHU C JByMs NEpEeMEHHBbIMU. PemieHue cucrem
3.5 ypaBHEHH cIOCOOOM TMOJCTaHOBKH. [IpuMepsl pemieHns TeKCTOBBIX
3a/1a4 ¢ MOMOUIbIO CUCTEM yPaBHEHHUN
4 Koopaunats! u rpaduxu. OyHkmuu
4.1 Koopaunara Touku Ha npsiMoit
42 UYucnoBsle NpoMeKyTKU. PaccrosiHue Mexny AByMsl TOUKaMU KOOPAWHATHON
IPSIMOU
43 [IpsimoyrosnbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U OpauHaTa
TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX (opMmyiaamu. UreHue rpadukoB peanbHBIX




3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. ['padux pynkuuu. CoiicTBa QyHKIHIA
4.6 Jlunetinas pyukmaus, e€ rpaduk. ['paduk hyaknmm y = [X|
4.7 I'paduueckoe perieHre JNHMHEWHBIX YpaBHEHWH HW CHCTEM JIMHEWHBIX
YpaBHEHUH
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHNS
1 Uucna 1 BBIYUCIICHUS
1.1 KBagparueiii kopenb u3 uucia. [lonarune o0 uppanuoHAIBLHOM YHCIIE.
JlecsaTruunblie MpUOIKEHUS HPPAIIMOHATBHBIX YHCEI
CpoiicTBa apupMETHYECKHX KBaJPAaTHBIX KOpHEH M MX NpPHUMEHEHHE K MmpeoOpa3zoBaHUIO
1.2 YHUCJIOBBIX BBIPAKEHUM M BBIUMCICHUSAM. [[eHCTBUTENBHBIE YHCIIA
1.3 Crenens ¢ LenbIM OKa3aTeneM U €€ cBoiicTBa. CTaHIapTHas 3allUCh YHCiIa
2 Anrebpanyeckue BRIPKESHUS
2.1 KBanpaTHblii TpEXUIIECH, pa3IoKEHUE KBAAPATHOTO TPEXUIIEHA HA MHOKUTEIHN
22 Anrebpanueckas 1poOb. OCHOBHOE CBOICTBO anredpandeckoi Apodu
23 CrnoxeHune, BEIMUTaHUE, YMHOKEHUE, IEJICHUE alredpandecKux apooeit
24 PannonansHbIe BRIpaKeHUs U UX IPE0Opa3oBaHue
3 YpaBHEHMS U HEPABEHCTBA
3.1 KBagpatHoe ypaBHenue, QopMmyna KOpHEH KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera
32 Pelenue ypaBHeHM, CBOJSAIIMXCS K JIMHEMHBIM U KBaJIPATHBIM
33 [Ipocreiimue 1poOHO-paiOHaIbHbIE YPAaBHEHHUS
['paduueckas HHTEpHIpETALUS YPABHEHUH C IBYMS MEPEMEHHBIMU U CHCTEM
34 JTUHEHHBIX YPaBHEHUN C IBYMS MEpeMeHHbIMH. [IpuMepsl pelieHus cucTteM HelMHEHHBIX
ypaBHEHUU C ABYMS IEPEMEHHBIMHU
3.5 Perienue TeKCTOBBIX 3a/1a4 areOpanyeckium Crocooom
3.6 YucnoBble HEPAaBEHCTBA M UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEPEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
39 JIuHeitHbIe HEpaBEHCTBA C OJIHOW NMEPEMEHHOM
3.10 CucteMbl TMHENHBIX HEPABEHCTB C OJJHOM MEpEMEHHON
4 OyHKIUU
4.1 [Tonsitne ¢ynkmuu. OOmacTy omnpeAeseHuss W MHOXKECTBO 3HAYCHHIA
¢bysakun. CiocoObl 3a1anus GyHKIUN
42 I'padux pynxum. Yrenne cBoiicTB GyHKIMHU MO €€ rpaguKy
43 [Tpumeps! rpaduKoB PyHKIHHA, OTpaXKAIOMIUX PEeaIbHBIE MPOIECCH
44 @OyHKIMY, OMMCBHIBAIONIME TMPSIMYI0 W OOpaTHYI0 MPONOPLUOHAIBHBIE
3aBHCHUMOCTH, UX rpaduKu




4.5 OyHKIUU y =x7 y = x?
4.6 OyHKIMH Y = vxX, y = |X|
4.7 I'padpuaeckoe perieHne ypaBHEHUM U CUCTEM ypaBHEHUH
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUASA
1 Uucna v BBIYUCICHUS
1.1 PanmonaneHble yncia, WppalMOHAIBHBIE YHCIA, KOHEYHBIE M OCCKOHEUHBIC
JeCSITUUHbIE 1pOOH
MHOXKeCTBO  JEHCTBUTEIBHBIX YHCEN, JCHCTBUTEIbHbIE YHCIAa Kak OECKOHEYHbIE
NecsTUUHble apoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
1.2 JEMCTBUTEIBHBIX YNCEN U KOOPAUHATHOMN NpsiMoil. CpaBHEHME JEHCTBUTENBHBIX YMCET
1.3 Apudmernueckue IeUCTBH C JCHCTBUTEILHBIMHU YUCITAMH
W3mepenusi, mnpubamxeHus, OLEHKH. Pa3Mmeppl OOBEKTOB  OKpYKAIOLIEro  MMHpa,
JUIUTEIBHOCTh TPOLIECCOB B OKpyxkaromem wmupe. [IpubnumxéHHOe 3HaUYeHHE BEIUYHHBI,
1.4 TOYHOCTb npuOmKeHus. OkxpyrineHue uucen. llpukuaka W OLIGHKAa pe3ysibTaToB
BBIYMCIICHUI
2 YpaBHEHUSs 1 HEPABEHCTBA
2.1 VYpaBHEeHUs C OJHON IEPEMEHHOI
2.2 JInneliHoe ypaBHeHuHe. Pemenue ypaBHEHHM, CBOJAIIMXCS K JIMHEHHBIM
23 KBagparHoe ypaBHeHue. PenieHne ypaBHeHM, CBOIANIUXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHue. IlpuMepsl pelleHUss ypaBHEHHH TpeTbed U
4eTBEPTOM cTeneHel pa3noKeHNeM Ha MHOKHUTEIH
2.5 Pemenue qpoOHO-pallnOHATBHBIX YPaBHEHUI
2.6 Cucrembl ypaBHEHHH
2.7 VYpaBHeHHE C IByMsI IEPEMEHHBIMU U €T0 Tpaduk
2.8 Pemenue cuctem AByX JIMHENHBIX YPaBHEHUH € ABYMs IEPEMEHHBIMU
29 Pemenne cuctem 1ByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEIHOE, a Apyroe —
BTOPOM CTENECHU
2.10 ['paduueckas nHTEpIpETAIM CUCTEMBl YPAaBHEHUH € IBYMsI IEPEMEHHBIMU
2.11 Pemennie TeKCTOBBIX 3a/1a4 anreOpanyeckKuM CrocoOoM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemienue muHEHHBIX HEPABEHCTB C OJIHOUM MEPEMEHHOU
2.14 Pemienue cuctem JTMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBagparHsle HepaBeHCTBa
2.16 I'padmyeckas mHTEpHpeTanyss HEPABCHCTB U CUCTEM HEPABEHCTB C JBYMSI
nepeMeHHbIMU
3 OyHKIUU
3.1 Ksagparnunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabona, KoopAauHATHI
BEPIIMHBI MapaboIibl, OCh CHMMETPHH MapadoJIbl
32 I'paduku bynkmmii y=kx, y=kx+b u ux cBOMCTBa




33 I'paduku pynkuuii y=k/x, y = x* 1 ux cBOHCTBa
34 I'paduku pyHKIMi , ¥ KX CBOWCTBA
4 YucnoBbIe HOCIEN0OBATEILHOCTU

4.1 Omnpenenenue M CcrocoObl 3aJaHUsl YUCIOBBIX MOCIEAOBATEILHOCTEN. 3agaHue
MOCIIEI0BATEILHOCTU PEeKyppeHTHOM hopMyIoil u hopMyIioil n-ro yieHa

42 Apudmerndeckass mporpeccusi. DPopMynbl  n-TO  WIEHA apU(PMETHUECKON
MIPOTPECCUU, CYMMBI TIEPBBIX 71 YJICHOB

43 I'eomerpuueckass mnporpeccus. @opMmyiabl #-rO  4Wi€Ha TIeOMETPUYECKON
MIPOTPECCUU, CYMMBI TIEPBBIX 71 YICHOB

44 N3o0paxkeHne wiIeHOB apu(METHYECKOW W TEOMETPHUYECKOH Mporpeccuii
TOYKaMHU Ha KOOPAMHATHOM MIOCKOCTH. JIMHEHHBIN 1 SKCIOHEHIIMAJIBHBINA POCT

4.5 CloXHbI€ MPOIIECHTHI

MPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEGOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJbHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K PeIMETHBIM pe3yJIbTATAM
NPOBEPsIEMOr0 O0CBOEHMS OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111€r0
TpeOOBaHUS oOpa3oBanusi Ha ocHoBe DPI'OC

YMeHune onepupoBaTh MOHATUSMH: MHOMXECTBO, IOJMHOKECTBO, OMNEpPALMH HaJ
MHOXXECTBaMH; YMEHHE OIEpPUPOBATh MOHATHUSAMHU: rpad, CBSA3HBIA Tpad, IepeBo,
[UKJ, TPUMEHATh MX TMPHU pPEIIeHUH 3a/ady; yMEHHE HCIOJIb30BaTh Tpaduyeckoe
1 IIPEICTABIICHUE MHOXECTB JUISl OINMCAaHUS PEATBHBIX IIPOLIECCOB W SBJICHUM, IIPU
peIIeHUH 3a7lad W3 IPYTUX yU4eOHBIX IPEIMETOB

YMeHue  onepupoBaTh — MOHATHSAMU:  ONPEIEICHUE,  aKCHOMa,  TEeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE pACIIO3HABaTh HMCTHHHBIE M JIOKHBIE BBICKA3bIBAaHUS,
2 OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKa3bIBaHUS M OTPULIAHMSI BHICKA3bIBAHUN

YMeHue onepupoBaTh NOHATUSMU: HATYypalIbHOE YHUCIIO, IPOCTOE U COCTABHOE YUCIIO,
JEIIMMOCTb HaTyPAJIbHBIX YHCENl, IPU3HAKH JIE€ITUMOCTH, LIEJI0€ YHUCII0, MOJYJIb YUCIIA,
OOBIKHOBEHHAs! Apo0b U JIeCATUYHAS Ipo0b, CTAaHAAPTHBIN BUJI YHMCIIA, PALlMOHAIBHOE
YHCII0, MPPALMOHANIBHOE YMCIO, apu(pMETHUYEeCKUH KBAJpaTHBIM KOpEHb; yMEHHE
BBIMOJHATh JIEHCTBUS C 4YMCIAaMH, CpaBHUBAaTh M  YIOPAJOYMBATH 4YHCIA,
3 IIPEJICTABIISITh YUCIIA HA KOOPAUHATHOM MPSAMOM, OKPYIVIATH UYWCIIA; YMEHHUE JAeNaTh
IOPUKUIKY U OLEHKY

pe3yJibTaTa BBIYACICHUI

YMeHue onepupoBaTh MOHATUSMU: CTENCHD C LIEIbIM MTOKa3aTeneM, apugMeTuuecKuit
KBaJIpaTHBIH KOPEHb, MHOTOUJICH, aireOpanveckas 1po0b, TOKICCTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHOHM CTeneHu OOJbIle eAMHHIIBI; YMEHHUE BBIMOIHATH PACcYETHI 1O
dbopmynam, mpeoOpa3oBaHUsS IENBIX, JpPOOHO-PAIMOHATBHBIX BBIPAXKEHUN U
BBIPQXXEHHUH ¢ KOPHSAMH, Pa3Nio’KeHHE MHOTOWICHA HA MHOXKUTEIH, B TOM 4YHCIIe C
4 UCTIONb30BaHUEM (OPMYJTT pa3HOCTH KBaJIpaToB U

KBaJIpaTa CyMMbI U Pa3HOCTH

5 YMeHHe onepupoBaTh IOHATHSAMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C OJHOU
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHME peIlaTh
JUHEWHbIE U KBaJlpaTHbIE ypaBHEHUS, APOOHO-pallMOHAJIbHBIE YPABHEHMSI C OJHOU
IIEPEMEHHOM, CUCTEMBI IBYX JIMHCHHBIX ypPABHEHUH, JTMHEHHBIE HEPABCHCTBA U UX
CUCTEMBI, KBaJIpaTHbIE U IPOOHO-paIlOHAIbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM,
B TOM YHCJIE IIPU PELICHUM 3a1ay U3 APYIUX NPEIMETOB U NPAKTUYECKUX 3a]ay;
YMEHHUE UCIIOJIb30BaTh KOOPJAWHATHYIO MPSMYI0O M KOOPAHHATHYIO IUIOCKOCTH JUIS
U300paKeHMs pelleHUH ypaBHEHHI, HEPAaBEHCTB U CUCTEM




YMeHue onepupoBaTh MOHATUSAMM: (QYHKUUS, rpaduk (QyHKUUH, HYIU (YHKIHH,
NPOMEXYTKH  3HAKOIOCTOSIHCTBA,  IMPOMEXYTKH  BO3pacTaHusi,  yObIBaHUS,
HauOoJblIee U HAaMMEHbIIIee 3Ha4eHUS (DYHKINHU; YMEHHE ONEPUPOBAThH MOHATHIMU:
npsMasi IPOTOPIHUOHATIBHOCTh, JHHEWHas (YHKUOWSA, KBajpaTHUHAs (QYHKIHS,
oOpaTHasi TPOIOPIHMOHANIBHOCTh, Mapadoia, Tunepoosa; yMEHHE CTPOUTH Tpadukn
GyHKIMH, WCHONB30BaTh TrpaduKH IS ONPEACICHUS CBOWCTB IPOILECCOB H
3aBUCHMOCTEH, JJIsl peIICHUs 3a/1a4 U3 IPYTUX y4eOHBIX TPEIMETOB U  peajbHOMH
KHU3HH, YMEHHE BBIPAXKaTb

dopMyamMu 3aBUCUMOCTH MEX/1y BETMIMHAMU

YMeHue omnepupoBaTh IMOHSATHUSAMHU: IOCIICIOBATEIBLHOCTh, apupMeTHIeCKas |
reoMeTpuyecKas MIPOTPECCUU; yMeHue HCII0JIb30BaTh CBONCTBa
MOCJIEIOBATEIBLHOCTEH, (POPMYIIBI CYMMBI M OOIIETO YjieHA MpPHU PEIICHHH 3a7a4, B
TOM 4YHCIIE€ 3a7a4 U3 APYTrHx

y4eOHBIX NMPEAMETOB M PEaJTbHOM KU3HU

YMeHue peuiaTts 3aJa4u pa3HbIX THUIIOB (B TOM YHCJIC Ha IMPOUCHTLI, 1O W YaCTH,
JBHKXCHHC, pa60Ty, HCHY TOBApPOB U CTOUMOCTD IMOKYIIOK M YCJIYyT, HAJIOI'U, 3aJa4u U3
obnactu yHOpaBJICHUA JUYHBIMU H CEMEUHBIMU (I)I/IHaHCEIMI/I); YMEHUEC COCTABJIATH
BBIPpAXKCHUA, YPABHCHUA, HCPABCHCTBA N CUCTCMBI IO YCJIIOBHIO 3aJla4r, HMCCJICIOBATH
IMOJIYYCHHOC PCIICHHUE U OLCHHBATH HpaBI[OHOI[O6HOCTB

IMMOJTYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsiMast, JIyd, JIOMaHas,
yIroJl, MHOIOYTOJIbHUK, TPEYroJbHUK, PpAaBHOOEIPEHHbII U  PaBHOCTOPOHHUI
TPEYTOJIbHUKHU, MPSAMOYTOJIbHBIA TPEYTOJIBbHUK,

MearaHa, OMCCEKTpHca M BBICOTA TPEYTOJIbHHUKA, YEThIPEXYTOJIbHHUK,

napajiesiorpaMM, pomMoO, MPsIMOYTOJNBHHK, KBapaT, Tpameuus; OKPYKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (HUIypaMu; yMEHHE pellaTh
3aJa4d, B TOM YMCIIE U3 TOBCEAHEBHOM JKM3HM, HAa HAXOXXICHHE TE€OMETPUYECKHX
BEJIMYMH C TPHUMEHEHHEM

U3yUYEHHBIX CBOMUCTB (pUryp u paxToB
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YMeHue onepupoBaTh MOHATUSAMHU: PaBEHCTBO (DUTYp, PaBEHCTBO TPEYTOJIHHUKOB;
HapajuleIbHOCTh W TEPIEHIUKYISIPHOCTh NPSAMBIX, YIOJI MEXIy HpSMBIMH,
NEepIEHINKYIISAP, HAKJIOHHAs, MPOEKIHs, mojooue Guryp, mogoOHble TPeyroNbHUKY,
CHMMETPHsI OTHOCHTEIBHO TOYKH W TPSAMOH; YMEHHE pPAacHo3HaBaTh DPaBEHCTBO,
CUMMETPHIO U TIofio0ue (puryp, mapauieabHOCTh U MEPIEeHANKYIISIPHOCTD MPSMBIX B
OKPYXKAaIOIIeM MHUpe

11

YMGHI/IG OHepI/IpOBaTb IIOHATUAMU: JJINHA, paCCTOHHI/IC, erJI (BCHI/I‘-II/IHa yrna, CI/IHyC
¥ KOCHHYC yTJja TPEyrojibHUKA), IUIONIA/lb; YMEHHE OIEHWBATh pa3Mephl MPEIMETOB
U OOBEKTOB B OKpY’KAalOIIEeM MHUpE; YMEHHE NPUMEHATh (OpMYJIbl NEepuMeTpa H
IO MHOTOYTOJBHUKOB, JJIMHBI OKPY)KHOCTH M IUIONIAAW Kpyra, oObema
HIpSAIMOYTOJIBHOIO [apajuleIenuIea, YMEHHE I[PUMEHATh IIPU3HAKU pPaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJbHUKA, TEOpEeMY [Tudaropa,
TpI/IFOHOMeTpI/I‘-IeCKI/Ie COOTHOLICHUA I

BBIYMCIICHHUS IJTMH, PACCTOSIHUM, TIONIaACH

12

YMmenue wn300pakaTh IUIOCKHE (GUIypel M HMX KOMOWHAIMM, MPOCTPAHCTBEHHBIE
burypsl OT pyKH, C HMOMOIIbIO YEPTENXHBIX HHCTPYMEHTOB U DIIEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WM

CUMBOJILHOMY OIHMCAHHUIO

13

YMenue  onepupoBaTh  MOHATUSAMH: NOPSIMOYTOJbHAasE CUCTEMA  KOOPJMHAT;
KOOpPJIMHATBI TOYKH, BEKTOpP, CYMMa BEKTOPOB, NMPOU3BEJCHUE BEKTOpPA HA YHUCIIO,
CKQJISIPHOE MPOU3BEJICHUE BEKTOPOB; YMEHHUE UCITOIb30BaTh BEKTOPBI U KOOPAWHATHI
JUTA TIPEJICTABIICHUS JAHHBIX W pPENICHWs 3a7ady, B TOM YHUCI€ W3 JPYTHUX
y4EOHBIX IPEAMETOB U PeaIbHOMN KU3HU
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YMeHue onepupoBaTh MOHIATUAMU: CTOJIOMKOBBIE U KPYTOBbIE 1UarpaMMbl, TaOJIUIBb,
cpennee apudMeTHUecKoe, MenuaHa, HauOoNbIlee ¥ HAWMMEHbIIEe 3HAYCHUS,
pasmax 4HCIOBOTO Habopa;

YMEHHE U3BJIEKaTh, MHTEPIPETUPOBATh U  NpeoOpa3oBHIBATH

UHQOPMALIMIO, NPEJCTABICHHYI0 B TaOIMIIaX M Ha JuarpaMMax, OTpPa)karollyro
CBOMCTBA M XapaKTEPUCTHKH pPEAIBHBIX IIPOLECCOB M SBJICHUM; yYMEHHE
pacno3HaBaThb W3MEHUYMBBIC BEIUYMHBI B OKPYKAIOLIEM MHUPE

15

YMeHHe ornepupoBaTh MOHATHAMU: CIyYalHBIH OMBIT (CIIy4allHBIA SKCIIEPHUMEHT),
AJIEMEHTapHOE COObITHE (PIIEMEHTApHBIM HCXO0J]) CIYyYaHOTO OIBITA, CIydailHOe
coObITHE, BEPOATHOCTH COOBITHS; YMEHHE HaXOAWThb BEPOSTHOCTH CIy4YalHBIX
COOBITUH B OMNBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH; YMEHUE
peliaTth 33Ja4u METOI0M OpPraHW30BaHHOTO Mepedopa U ¢ UCIOIb30BAHUEM IPaBHIIa
YMHOXXEHHS; YMEHHE OIIEHHMBATh BEPOSITHOCTH pEaIbHBIX COOBITUH U SIBJICHHH,
MOHUMATh POJb MPAKTUUYECKH JIOCTOBEPHBIX M MAJOBEPOATHBIX COOBITHI B
OKPY’)KaIOIIEeM MHUPE U B JKM3HU; 3HAKOMCTBO C  TIOHATUEM  HE3aBHUCHMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCEI M €ro POJbl0 B MAacCCOBBIX
SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOASIIMNA H3YYEHHBIH METOJ JUlsd pelIeHHs 3ajauu,
IPUBOAUTH IPUMEPBl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U JKU3HU,
pacro3HaBaTh IPOSIBIICHWE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, OIIMCHIBATh
OTJEIIbHBIE BBIAAIOIIMECS PE3YJIBTATHI, MOJYYECHHBIE B XOAE Pa3BUTUSA MaTEMaTHUKU
KAK HayKH, NPUBOJIUTH IPUMEPHl MATEMATHYECKUX OTKPBITUA M HMX aBTOPOB B
OTEYECTBEHHOW U BCEMHUPHOHN UCTOPUH

INEPEYEHD 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D 11O

MATEMATHUKE
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BEIYUCICHUS
1.1 Harypanbnbie u uenpie uncna. [[pu3Haku JeTMMOCTH HEIbIX YUCEN
1.2 OOBIKHOBEHHBIE U JeCATUYHBICE  JIpoOH, MIPOIICHTHI, OeCKOHEYHBIE
NepUOANYECKUE IpodU
1.3 PamionanbHble  uymMcna.  ApH(METHYECKHE ONepalud ¢  PaldOHAILHBIMH
YHCIaMH
1.4 JletictButenbHble Ynciia. ApuMETHUECKHE OIepaluud ¢ JeHCTBUTEIILHBIMU
YHUCJIaMU
1.5 [IpubnuxEHHbIE BBIYUCICHUSA, TPaBUJIA OKPYTJCHUS, NPUKHUIKA U OICHKA
pe3yJibTaTa BEIYUCICHUN
2 AnrebpanyecKkue BRIPOKEHUS
2.1 BykBeHHble BpIpakeHUs (BbIPAXKEHUS C IEPEMEHHBIMHU)
22 Crenenb ¢ uenbiM mnokaszaresneM. CTENeHb C PalMOHAIBHBIM TOKA3aTEIEM.
CaoiicTBa cTeneHu
23 MHorousieHsl
24 Anrebpanueckas ApoOb
2.5 Apudpmernyeckuit KOPEHb HaTypaJbHOU CTEIICHMU. HencrBus c
apuMeTHYEeCKUMHU KOPHAMHU HATypaJibHOM CTENeHn
3 YpaBHEHHUs 1 HEpaBEHCTBA
3.1 [lensie u apoOHO-panMoHaNbHBIE ypaBHEHUsA. CHCTEMBI W COBOKYITHOCTH
YpaBHEHHUU
32 Lenble n apoOGHO-panoHaIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemienne TeKCTOBBIX 3a/1a4




4 YucnoBbIe TOCIEI0BATEILHOCTH

4.1 ITocnenoBaTenbLHOCTH, CIIOCOORI 3aJaHUS MOCIEA0BATEILHOCTEH
4.2 Apudpmerndeckass M reoMeTpuueckas nporpeccud. @Dopmyna  CIOXKHBIX MPOIIEHTOB
5 DyHKIIMU

Oynkius, crnocodbl 3amanus ¢yHkuuu. I'padpuk dynxnum. Ob6macts ompeneneHus u
MHOXKECTBO 3HaueHwd ¢(ynkuuu. Hymn ¢yskoun. IIpomMexyTkn 3HAKOMOCTOSIHCTBA.
[IpomMexxyTK MOHOTOHHOCTH  (PyHKIMH. MakCUMyMbl ¥ MHUHUMYMBI  (DYHKITUH.

5.1, HauOospiiiee 1 HauMeHbllee 3HAYCHHE (DYHKIIMHM Ha TPOMEXKYTKE
6 Koopannatsl Ha IpsIMO U TNIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 JlekapTOBBI KOOPJIMHATHI HA INIOCKOCTH
7 ['eomeTtpus

7.1 ['eomeTrpuueckue Gurypsl 1 UxX CBOICTBa

7.2 TpeyroibHUK

7.3 MHOroyroJbHUKH

7.4 OKpy’>KHOCTb U KpyT

7.5 H3mepenune reomeTprudecKux BEIMYH
7.6 Bekrops! Ha I0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHocTh
8.3 Komb6unatopuka
8.4 MHuoxecTBa
8.5 I'padsr
YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOT'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YYEHUKA

* MaremaTtuka. AnreOpa: 7-if kiacc: 0a30BbI ypOBEeHb: y4eOHUK; 15-¢ wm3maHue, mepepaboTaHHOE
MakaperueB FO.H., Munmiok H.I'., HemkoB K.W. u np.; mon penmakuueir TemskoBckoro C.A.
AxrmmonepHoe obmiectBo «M3gatenbctBo «lIpocBernienner

* MaremaTtuka. Anrebpa: 8- kimacc: 0a30BbI ypOBeHB: y4eOHHK; 16-¢ u3maHue, mepepadoTaHHOE
MakaperueB HO.H., Munmok H.I'., HemxoB K.M. u nap.; mox penakuueit TensikoBckoro C.A.
AxuunonepHoe obmectBo «M3marensctBo «IIpocBenienney»

* MaremaTtuka. Anrebpa: 9-ii kimacc: 0a30BbI ypoBeHB: yueOHWK; 15-¢ u3maHue, nepepadoTaHHOE
MakaperiueB FO.H., Munmioxk H.I'., HemxoB K.MN. u ap.; mox pemakumeint TenmsaxoBckoro C.A.
Axtnmoneproe obmiectBo «M3marenscTBo «lIpocBelenney TuaakTHIeCKUe MaTePHAITbI

METOANYECKHUE MATEPUAJIBI 1JIA YUUTEJIA

nocoOue JUIst yuuTens
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HUHTEPHET

bunu
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