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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIAETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMs: OHA 00eCTIeYNBACT U3YUCHUE JPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK W TyMaHUTAPHOTO LIMKIOB, €€ OCBOCHHE HEOOXOAUMO MJIs
IpOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTue y o0ydaromumxcs
HAYYHBIX TPEACTABICHUNA O TMPOUCXOKACHUM U CYIIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MATEMAaTUYECKON HAyKOM SIBJIEHUI U MPOIIECCOB
B MpUPOJE W OOIIECTBE, PO MaTEMaTHYECKOrO MOJCIHPOBAHHS B HAyYHOM
NO3HAHUM U B MIPAKTHKE COCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMUS
Y KAQ4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aJalTallid B COBPEMEHHOM LIU(PPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHUS HaOI0JaTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEWCTBHUS U BBIBOJBI,
bopMynnpoBath yTBep)KAeHHU. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUICHUsST OOYyYaroIMXCSi: OHU HCHOJB3YIOT JAE€NyKTUBHBIE U
WHAYKTUBHBIE PACCyXJeHUs, 0000IICHIEe U KOHKPETU3AINIO, a0CTparupoBaHue u
aHanoruto. OOydyeHme  anreOpe  mpeamoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCsl, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS pealn3aueil 1esTeIbHOCTHOTO MPUHIIMIIA O0yUYEHHUS.

B crpykType mnporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOIO
o01m1ero o0pa3oBaHrs OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKIE
auHuH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BBIPAKEHUD», « YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAECTCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS C
IpYyTMMH €ro JHHUAMH. B Xome wu3ydeHuss ydeOHOro Kypca OOydarommMmcs
MPUXOJIUTCS JOTHYECKH PACCYXKAaTh, UCIOJB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B IporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3Jenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00yYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHuecKkoro s3eika. CopepxaTenbHONH U
CTPYKTYpPHO OCOOEHHOCTBIO Yy4eOHOro Kypca «AuredOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue nuHUM «Yucia U BBIYMCICHUS» CIYXUT OCHOBOM IS
JANbHEUIIIET0 M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYarOUIHXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOU
XKU3HU. Pa3BuTHE NMOHATHS O YUCIIE HAa YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM



MPEACTABICHUM O JEHCTBUTENHLHOM YHCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHUN — « Are0pandeckue BhIPaKECHUsD
U «YpaBHCHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTUYECKOro arrmapara, HeoOXOAUMOTO MJisd PEIICHUS 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHus Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
pallMOHANIbHBIX BBIpAXKEHUH. AnreOpa 1eMOHCTPUPYET 3HAUCHUE MATEMATHKU Kak
A3bIKa JJI1 TOCTPOEHUS MATEMAaTHYECKUX MOJIEIEH, OMUCaHUsI MPOIIECCOB U
ABJICHUM pealbHOro wMupa. B 3amaunm oOyueHuss anreOpe BXOIAT TaKke
JanbHeiIee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HE00XO0JAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHHE HaBbIKAMU
TeAYKTUBHBIX paccyxaenuid. [Ipeobpa3oBaHne CUMBOIBHBIX (POpM CITOCOOCTBYET
Pa3BUTHIO BOOOpaKEHMUsI, CHOCOOHOCTEN K MAaTEMAaTHUYECKOMY TBOPUYECTRY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4JaronMMHCs 3HaHUNH O (QYHKIMIX KaK BaKHEHIIeH MaTeMaTU4ecKOW MoJenu
JUTSL ONTUCAHUS M UCCIIEAOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u obmectBe. M3ydyeHne marepuana crmocoOCTBYET Pa3BUTHIO Yy OOYyYaromIMXcCs
YMEHHUS UCTIOJIb30BaTh Pa3IMUHbIE BHIPA3UTEIbHBIE CPEACTBA SI3bIKAa MATEMaTUKH —
CJIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIaJ B (QOopMHUpOBaHUE
MPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTUN LIUBUIU3ALMU U KYJIbTYPBL.

CornacHo yueOHOMYy IUIaHy B 7-9 Kjaccax u3ydaercssi y4eOHbIA Kypc
«Anredpay», KOTOpPHIA BKJIOYAET CJICAYIOIIME OCHOBHBIE pPa3eibl COJCPIKAHUS:
«Uucna u BBIUKCIEHUS», «AIreOpanyeckue BBIPAKEHUS», «YPaBHEHUS U
HEpPaBEHCTBa», « DyHKIIUW.

Ha u3yuenue yyebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 4gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B HeAeno), B 9
kimacce — 102 gaca (3 yaca B HEZIEIHO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
yOOPSIOYMBAHUE  PALMOHAIBHBIX  uuceln. Apudmerndyeckue JEHCTBUS €
palMOHAIBHBIMU 4YnciaamMu. Pemenue 3ax1ad U3 peanbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOH.

CreneHb C HaTypaJlbHBIM II0Ka3aTEJIEM: OIpeaesieHne, NpeoOpa3oBaHKE
BBIPKEHHUI HA OCHOBE ONpPE/ENEHUs, 3auch O0NbIINUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU M ApoOU B BHUJIE MPOLEHTOB. TpHU OCHOBHBIE 337auu Ha
IIPOLICHTBI, PELLICHHUE 3a1a4 U3 PEaIbHON IIPAKTUKHU.

[IpuMeHeHne NPU3HAKOB  ACIMMOCTH, PaA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe OpsMas ©W  oOparHas
IPONOPLIMOHAIBHOCTH.

AnredOpanveckue BbIPAKEHUS

[IlepemMeHHBIE, YNCTOBOE 3HAUYCHHUE BBIPAKEHUSA C IIEPEMEHHOM. JlomycTrMBIE
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BbIPAXKEHUM,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, paBUiIa PaCKPBITUS CKOOOK U MPUBEIEHUS OJOOHBIX CIIaracéMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrOwIeHa. Cii0KeHUe, BBIYUTAHHE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyina pa3sHOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, MpaBuUia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPABHEHUH.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YPaBHEHHMS, pEIICHHE JIMHEWHBIX ypaBHEeHHU. CoOCTaBiI€HHWE YPaBHEHHU IO
YCJIOBUIO 33J1a4u. Penenne TeKCTOBBIX 3a/1a4y C TOMOIIBIO YPaBHEHUM.

JIuneliHOe ypaBHEHUE C IBYMsl IEpEMEHHBIMU U ero rpaguk. Cuctema JIByx
JMHEMHBIX YPaBHEHUW C JBYMsS IEpEeMEHHbIMU. PemeHune cucreM ypaBHEHHUM
cnocoOboM MoAcTaHOBKU. llpuMepsl pemnieHus: TEKCTOBBIX 3a4ad € IOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKUIMHA



Koopaunara Touku Ha npsiMoil. YncnoBble TPOMEXKYTKU. PaccTosiHue MEXIY
JBYMsI TOUKaMU KOOPAUHATHON IPSIMOIA.

[IpsimoyrosibHast cuctema koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYIIaMU.
Yrenue rpadukoB peanbHbIX 3aBucumocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuil. JIunelinas Qynkuus, e€ rpaduk. ['padux GyHkumu
y = |X|. I'padmueckoe pelieHre JIMHEWHBIX ypaBHEHHH M CHCTEM JIMHCHHBIX
YPaBHEHUM.

8 KVIACC

Yucia ¥ BIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuunbie TPUOMIKEHUST UPPAMOHANBHBIX unced. CBoHCTBa apupMETHIECKIX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K TPEoOPa30BAHUIO YUCIOBBIX BHIPAKECHUIM
Y BBIYUCJICHUSM. J[efiCTBUTENbHBIC YUCTIA.

Crenens ¢ 1enbIM NIoKazaTeneM U €€ ceorictBa. CTaHIapTHAS 3alUCh YHCIIA.

Anrebpandeckue BRIpaKCHUSAJredOpandeckue BbIpaskeHusl

KBampaTHbpiii  TpE€xwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOHUTEJIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOWCTBO anreOpandeckoit apoOwu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE aureOpandeckux JapoOei.
PanmonanbpHble BEIpaKEHUS U UX peoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PAaBHEHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOIO YpPaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBaIPATHBIM.
[Ipocreiinme ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEpHpeTanrs ypaBHEHUN ¢ JIBYMs MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPAaBHEHHWW C JBYMs IepeMeHHbIMH. l[Ipumepsl pemeHust cucrem
HEJIMHEWHBIX YPABHEHUI C IByMS] IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 anredpanyeckKuM crocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MMEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue @ynkuuu. OOnacTe ONpeAeNeHus W MHOXECTBO 3HAYCHUM
dbynkuun. CrocoObl 3a1anust PyHKITUH.

I'padux ¢ynkuun. Yrenune coiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAXKAIOIIUX PEATbHBIE TMPOIECCHI.



OyHKIUY, OMHUCHIBAIONIME TPSIMYI0 H OOpaTHYI TPOMOPIIMOHATLHBIC
3aBHCHUMOCTH, UX rpadukn. Oyukimn Y = X2, y = X3, y = VX, y=|x|. [paduueckoe
pelIeHre ypaBHEHUN B CUCTEM YpaBHEHHM.

9 KVIACC

Yuciaa v BIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO NEHCTBUTENBHBIX YHCEI, 1eHCTBUTEIbHBIC YHCTIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
ME¥KTy MHOKECTBOM JICUCTBUTEIBHBIX YACEN U KOOPAUHATHOM MIPSMOM.

CpaBHeHME [JEHCTBUTENBHBIX 4YHCEN, apU(METUUYECKHEe JEHCTBUS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXKAIOIIETO MHpA, JJIUTEIBHOCTh TPOIECCOB B
OKPY’KAIOIIEM MHpE.

[TpuOnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipukuika u olieHKa pe3yJIbTaTOB BEIYMCICHUH.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHEeHUE. PemieHne ypaBHEHUH, CBOASIIMXCS K JINHENHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBagpaTtHoe ypaBHeHue. [IpruMepsbl pelieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3a]1a4
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem aByX
JIMHENHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU. PelieHne cucreM JByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHUHEIHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUHN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 33/1a4 alNreOpandeckuM CrocoooM.

YucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne MMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padprueckas wHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

OyHKIMNPYHKIMH

KBagparnunas ¢yHkuus, e€ rpadpuk u cBoiictBa. [lapabomna, koopauHaThI
BEPIINHBI 1TapaboIIbl, 0Ch CAMMETPHH MTapadoJIbI.

I'padukn byakmmit: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |x|, u ux
CBONCTBA.



Yucnosele  mocnenoBaTEIbHOCTUYUHMCI0OBBIE  MOCTIEI0BATENbHOCTH M
NpOrpeccuu

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHME IIOCIIEN0BATEIBLHOCTH
peKyppeHTHO popMyIoit u popmyJiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyisl N-ro dieHa
apu(MeTHYeCKo U TEOMETPUUIECKOM MPOrpecCHii, CyMMBI IIEPBBIX N UJICHOB.

N300paxeHne 4YICHOB apU(PMETHUYECKON W TEOMETPUYECKOW MpOTrpeccHid
TOYKaMM Ha KOOPJWHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIN POCT.
CnoxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TTPOI'PAMMBI
YYEBHOT'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUUCKOU
MaTeMaTUKH, [IEHHOCTHBIM  OTHONIEHHEM K  JIOCTHXKECHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKJIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEN IrpaklaHWHA W peaiu3ali ero
npaB, TMpPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SABICHUH, MPOIECAYP TPaKIAHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYkKICHHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUU HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B I€SATEILHOCTH YUEHOTO;

3) Tpya0BOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUsI Ha TMPOTSHKEHUM BCEUM JKU3HM JJIsl YCHENMIHOW MpodeccruoHaIbHOM
JIEATEIIBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/iay, PEUICHUW, pPacCy>KIECHUW, YMEHHUIO BUJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlME B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJOBEKa, IPUPOJLI U
oOlllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4eloBeueCcKOoi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH IS PAa3BUTHS ITUBUIIU3AIINU,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEeMaTUYECKOW KyJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMU HAaBBIKAMU HCCIIEIOBATENbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0J1ArONOJIyYns:

FOTOBHOCTBHIO MPHUMEHATh MATEMATHUYECKUE 3HAHWUSI B HMHTEpecax CBOEro
3I0pPOBBsl, BEICHHS  3J0pPOBOr0  o0Opa3a JKM3HH  (3I0pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, pETyJsipHAs Qu3ndecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeH cpenbl, IJIaHUPOBAHUS IOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJEICTBUM JJII OKPYKAIOWIEH Cpeabl, OCO3HAHUEM
1JI00aJILHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIEM B MyTEeH UX pelieHus;

8) ajanranus K U3MEHAIIMMCH YCJOBHSAM COLUMAJIBLHOM M NMPUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBUSAX HEOINPEHAECIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO ACATEIbHOCTh, B TOM YHUCIIC
YMEHHE YUYUTBCS Yy JPYyTHX JIIOJICH, MpUOOpETaTh B COBMECTHOH JEATEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOMMMOCTEIO B  (OPMHUPOBAHWHM HOBBIX 3HAHWW, B TOM YHCIIE
bopMyIMpOBaTh WJEH, IIOHITHS, TUTIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUMN KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC pEIICHUS W JeHCTBUA, (OPMYJIHPOBATH M OIEHMBATh PHUCKH U

HOCIEACTBUSL, (POPMHUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUSA

ba3oBble Jornueckue aeiicTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKUA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy IMOHATUSAMHU, (OPMYJIHUPOBATH
omnpenereHusl TMOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MpPU3HAK
KJlaccu(UKauuy, OCHOBaHUA Uil OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUH
IPOBOJIMMOI0 aHAJIN3a;

e BOCHpPUHUMATh, (QOPMYIUPOBATH U  MPeoOpa3oBBIBaTh  CYKIEHUS:
YTBEPAUTENIbHbIE W OTpULIATEIbHbIC, €JUHUYHBIE, YacCTHbIE M 0OIIueE,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M |
npotuBopeursi B (pakTax, AaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
paz0OupaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPXKIECHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTH4ecKnx (aKTOB, BBICTpPAWBATh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe J1eiiCTBUS.

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUN MHCTPYMEHT IO3HAHUSA,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MpoliIemy,
CaMOCTOATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

MPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECIOKHbBIN
DKCIIEPUMEHT,  HEOOJIbIIIOE  HUCCJEJIOBAaHME  TO0  YCTAHOBJIEHUIO
OCOOCHHOCTEM MaTeMaTU4YecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy cOOO0M;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yJIbTaTam
IPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIICHHIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTUE IIPOILIECCA, A TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W M30BITOYHOCTH HH(OpMalMM, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBAaTh W HHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpATh (opMy TMpeACTaBICHUS HWHGDOpMAUUMU U HILIIOCTPUPOBATH
pelaemMpie 3a/ladyd  CXeMaMH, JuarpaMMamH, WHOW TrpaduKod W HX
KOMOMHAIMSIMU;

OLIECHUBATh HAAEKHOCTh HMH(OpPMALMU O KPUTEPUAM, MPEAJIOKEHHBIM
YUHUTEJIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATENBHO.

KOMMyHHKaTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble IlCﬁCTBPlSI:



BOCTIpUHUMATh H  (OPMYJIUPOBATh CYXKICHHSI B COOTBETCTBUU C
YCIIOBUSIMU M IIETISIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly peIIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJIyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 0OCY>KJIEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYXK/1aeMO TEMBI,
po0JIeMBbI, pelraeMoi 3a/1auu, BHICKa3bIBaTh HJICH, HAICIEHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPYKHWBATh Pa3IMunie W CXOJCTBO IO3HIIMHA, B
KOPpeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  PEIICHHWs  3a]add,  JKCIICPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIBLHO  BBIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOCHHOCTEN ayIUTOPUH;
MOHMMATh W WCIOJB30BaTh  MPEUMYNIECTBA  KOMaHTHOW M
WHIUBUAIYAIbHOH pabOThl TPH PEHNICHUH YYeOHBIX MaTEMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboOThl, pacmpenessiTh BHABI PadOT, JOTOBapUBATHCA,
o0cyXmaTh TpoIecc u pe3yiabTaT paboThl, 00001MaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyNmHoBbIX ¢opMmax paboThl (0OCyXkneHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMBI M JIpyTH€), BBHINOJHATH CBOKO YacTh
paboTHI ¥ KOOPAMHUPOBATH CBOM JICHUCTBUS C APYTUMH WICHAMHA KOMAH]IHI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT IO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1elicTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATH IJIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEIIEHHsS C YY4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI  Ipoiiecca U
pe3yibTara peluieHuss MaTeEMaTHYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3aa4d, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU MOCTABICHHOW ILIEIU
U YCIIOBUSIM, OOBSCHSTh MPUUUHBI JOCTHKCHUSI WM HEIOCTHXKECHUS 11CJIH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOydYarolMiiCsS TMOJMYYUT CIIECIYIOIIHUE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BbInonHATh, codeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMEeTHUUECKHe
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3HayY€HUsI YHUCIOBBIX BBIPAXKEHUH, MPUMEHSTH pa3zHOOOpa3HbIC
CIIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauth OT oaHON (HOPMBI 3aMKMCH YUCEN K APYyroi (mpeoOpa3oBhIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JECATUIHYIO TPOOBb).

CpaBHUBATH U YIIOPSAAOUYMBATH PALlMOHAIIbHBIE YUCIIA.

OKpyrJisTh yucia.

BBINOMHATE MPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUHN, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKECHUU. BBIMONHATE AEHCTBUS CO CTENEHSMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpyuMeHAT,  NpPU3HAKK  ACIUMOCTH,  pPa3jl0KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIHHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a/lad ¢ YYETOM OIpaHWYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OHEKTOB.

AnredpanvecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpanvyecKkyt0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, PUMEHSTH
e€ B IpoLiecce OCBOEHUS yUeOHOro MaTepuara.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM NPHU 3aJaHHBIX 3HAYCHUAX
MIEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUs  IEJOTO0  BBIPAXKEHUS B MHOTOYJICH
MPUBEACHUEM MOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OJHOWJIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENS, TIPYNNUPOBKH — CllaraeMbiX,
npuMeHeHus: (POpMyJT COKPAILIEHHOTO YMHOKEHHUS.

[IpumensaTh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHMS Pa3jIM4YHbIX 3a7ad
U3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMU IIOKA3aTEISIMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pewats JIMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K paBHOCUIbHOMY emy. [IpoBepsTs, sABiseTCA
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JIMHENHBIX YPABHEHUN U UX
CUCTEM.

[TogOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJWHATHOW TIUIOCKOCTH TpaduK JIMHEHHOrO ypaBHEHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemats cuctembl AByX JTMHEHHBIX YPABHEHUN C JBYMSI IEPEMEHHBIMH, B TOM
gucie rpaduyecKu.

CocraBnaTe W pewmiaTe JIMHEMHOE YPaBHEHHME WM CUCTEMY JIMHEMHBIX
YpPaBHEHHII 10 YCIOBHUIO 3aJayd, WHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTy4YEHHBIN pe3yJibTar.

DOyHKUIMHA

N300pakaTh Ha KOOPAMHATHON MIPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YMCIOBBIE IPOMEKYTKH Ha
anreOpanyeckoM SI3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpOUTh Ipaduky TMHENHBIX QyHKUMUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, IIEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTENIHOCTb, BpEMS, 00bEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnocoO MpeAcTaBiICHUS W aHaiIW3a UHGOpMAaIUH,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydYarONIMICS TOJNYYHUT CIEIYIOIIHNE
IIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydajabHBIE IMPEICTABICHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYUCIICHUH, U300pakaTh EWCTBUTEIbHbIE
4yycila TOYKaMU Ha KOOPAUHATHOMN IIPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpAaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEP)KAIIUMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOMIbIO JECATUUYHBIX
npobeit u creneneit uucia 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATD
npeoOpa3oBaHus BEIPAKEHH, COIEPIKAIUX CTENIEHH C LETbIM TTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYJICHAMH U alreOpandecKuMu ApoOsiMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUJIEH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa3z0BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHBbIE, KBaJpaTHbIE YPABHEHUS M PalMOHAJIBHBIC YpPaBHEHHS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX MpeacTaBlieHuil (YyCTaHaBIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexonuTh OT CIOBECHON (GOPMYTMPOBKH 3ahauu K €€ anrebpanveckont
MOJIEJIA C TIOMOILIBIO COCTaBJIEHHWS YPAaBHEHUS WM CHUCTEMBbl YypaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JUHEUHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpaUUecKyr0 WJUIIOCTPALMI0 MHOKECTBA PEIICHUH HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumMaTh ¥ UCHONB30BATh (DYHKIIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMpEACsaTh 3HaueHHE (PYHKIUMU 1O 3HAYCHUIO
aprymMeHTa, OlpeAeiATh CBOKMCTBA PYHKIMU N0 €€ rpaduky.

CtpouTts TpaduKu AIeMEeHTapHBIX (PyHKINN BUA:

y = kIx, y = x2, y = x3,y = ||, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
byHkuuu 1o e€ rpaduky.

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICIYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yucnaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAJOUYUBATh PALIMOHAIIBHBIE U UPPALMOHATIbHBIE YK CJIA.

Boimonasate  apudMernyeckue JAEUCTBUS €  pPAlMOHAIBHBIMU UYHCIIAMH,
coyeTrass YCTHbIE M MUCHBMEHHBIE TMPUEMBI, BBIMOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HauyeHUs1 CTeNeHeH C LeJbIMUA [OKa3aTeisiIMU W KOPHEW,
BBIYUCIISITh 3HAYCHHUS YHCIIOBBIX BBIPAKCHUI.

OKpyIJIsITh JIEUCTBUTEIBHBIC YHCJIA, BBINOJHATh MPUKHAKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIE M KBaJApaTHBIC YpPaBHEHHMS, YPaBHEHHsS, CBOJSIIMECS K
HUM, NTPOCTENIINEe TPOOHO-pallMOHATIbLHbBIEC YPAaBHEHHUS.

Pemate cuctembl ABYX JIMHEHHBIX YpPaBHEHUU C JBYMSI NEPEMEHHBIMH M
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBJISICTCS TUHEHHBIM.

Pemate TekcTOBBIE 3amaun  anreOpandecKUM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPAaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUHN C IBYMS MIEPEMEHHBIMU.

[IpoBOAUTH MpOCTEUIINE UCCIEAOBAHUS YPABHEHUI U CUCTEM YpaBHECHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUeCKuX MPEICTaBIeHUH (YCTaHABIINBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUMN pEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemrate nuHelHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, HM300paKaTh
pellleHre HEPaBEHCTB HA YHCJIOBOM MPSMOM, 3alMCHIBATH PEIICHHE C MTOMOIIBIO
CHMBOJIOB.

Pemiatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaapaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMUCHIBATH PEIICHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN Pa3IMYHBIX 3a7a4.

DOyHKIUU

Pacno3naBaTe (QyHKIMH HW3yYeHHBIX BHJIOB. [loKa3piBaTh CXEMaTHUYCCKH

pacIoyiokeHue Ha KOOPJMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBucumoctu ot
3HaYEHUN KO3(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CrpouTh U HU300paXkaTh CXEMATUYECKU IpaUKH KBaJpaTHUUHBIX (DYHKIINH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX Tpadukam.

Pacno3naBaTh KBaApaTUyHYyO (PYHKIMIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTEA0BATEIBLHOCTH H IPOTPECCHU

Pacno3naBaTh apuMETHUECKYyI0O M TE€OMETPHUYECKYI0 MpPOrpeccud MpH
pa3HBIX crocobax 3aaHus.

BBIMONHATS  BBIYMCIEHHS C  HCMOJb30BaHHEM (oOpMyd N-rO  4jieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTrPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbl IOCJIEIOBAaTENILHOCTY TOYKAaMU Ha KOOPJIHWHATHOU
IJIOCKOCTH.



Pemarp 3amaum, CBSI3aHHBIE C YUCJIOBBIMH MOCIEAOBATEIHHOCTSIMHU, B TOM
qHCIe 334U U3 PEATbHOMN JKU3HHU (C MCIMOJIb30BaHUEM KaIbKYJIATOPA, IIUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne o/ P Konrtpoubnbie IIpakTnueckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Yucna u BerunciieHus. PanmmonanbHbIe o5 9 bubmorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6nmoreka [IOK
AJTCOPAHHCCKHE BLPAKCHIA 21 1 https://m.edsoo.ru/7f415b90
bu6nmoreka [IOK
¥ paBHCHILA i HEpaBeHCTBa 20 1 https://m.edso00.ru/7f415b90
bu6nuoreka [IOK
K . D 24 1
OOPAWMHATEL H rpaguin. dyrKin https://m.edso0.ru/7f415b90
bubnnoreka IIOK
I1 1
OBTOpeHHE 1 0600menHe 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 6 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

8 KUIACC

KosunvecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uupoBbIe
Ne i/ P Kontpoabubie  IIpakTuueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6nuoreka [IOK
1 q .K 1 1
ucna u Beruucienus. Ksagparusle kopHu 5 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHb ¢ 1eIbIM 7 bubmmorexa [JOK
[IOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BbIpaXeHHs. 5 1 bubmmoreka [JOK
KBanpaTHblii TpExuiieH https://m.edsoo.ru/7f417af8
AnrebpanyecKkie BHIPaKECHUS. bubmmoreka [IOK
4 15 1
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnoreka [HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnuorexa [HOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubmnoreka LIOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoteka [IOK
8 PyHKIH. OCHOBHBIC IOHATHS 5 https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
9 O 4 9
yHIUHH. TUCAOBLIE GyHKIHAH https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
10 IT 0 6 2
OBTOpeHHE 1 0000meHKe https://m.eds00.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7 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 KITIACC

KosunvecTBOo 4acoB JJIeKTPOHHBbIE
HaunMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Yucna u BeruucieHus. JlelicTBUTEIbLHbBIC 9 1 bubmuorexka [JOK
yucia https://m.edso00.ru/7f419d08
VYpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHHUSI C 14 1 bubnmoreka [JOK
OJIHOM MEepPEMEHHOM https://m.edsoo.ru/7f419d08
VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
.H 1 1
VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
o 1 1
YHEHIH 6 https://m.eds00.ru/7f419d08
bubmuoreka [JOK
q 1 1
HCHOBRIC HOCICAOBATEILHOCTH > https://m.edso00.ru/7f419d08
[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 18 1 bu6mmoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7 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




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bcero u3yyeHuss oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [ToHsiTHE paIMOHAILHOTO YHCIIA 1
5 Apudmernueckue 1eicTBHS ¢ 1
paloHaIbHBIMU YHUCIAMH
3 Apudmernueckue 1eicTBHS C 1
panMoHaTFHBIMU YHCIIAMHU
4 Apudmerndeckue I1eHCTBUS C 1
paloHaIbHBIMU YHUCIAMH
5 Apudmerndeckue 1eicTBHS C 1
paloHaIbHBIMU YHCIAMH
6 Apudmerndeckne neicTBHs ¢ 1
panMoHaTFHBIMHU YUCIIAMH
7 BxoaHast koHTpoOJbHAs padoTa 1 1
3 CpaBHeHue, ynopsijouuBaHue 1
palMoOHAIBFHBIX YHCET
9 CpaBHeHue, ynopsiounBaHue 1
palMoOHABHBIX YHCET
10 Crenensb ¢ HaTypalbHbIM 1 bubnuotexa [JOK
I0Ka3areyiemMm https://m.edsoo.ru/7f4211de
1 CreneHs ¢ HATYpaIbHBIM 1 bubmuotexa [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJbHBIM 1 bubnuoreka [IOK



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

IIoKa3aTcjiem

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

CteneHb ¢ HATypaAIbHBIM

but6mmoreka [IOK

13 [IOKa3aTeJIeM https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HATypaAJIbHBIM
MoKa3aresiem

15 Pemienne ocHOBHBIX 3a/1a4 Ha JpoOH,
MIPOLICHTHI U3 PEATbHOM MPAKTUKU

16 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATbHOU MPAKTUKU

17 Pemenrie OCHOBHBIX 3a/1a4 Ha ApooH,
MIPOLIEHTHI U3 PeabHOM MPaKTUKU

18 Pemenne ocCHOBHBIX 3a/1a4 Ha POOH,
MPOLICHTHI U3 PEATbHOM MPAKTUKHU

19 [Tpu3Haku AETUMOCTH, PA3I0KECHHUS
Ha MHO>XHUTEJIM HaTyPaAJIbHBIX YHCET

20 [Tpu3Haku AETUMOCTH, PA3I0KECHHUS
HA MHOXKUTENIM HATYpaJIbHBIX YHCET

21 Peanbnbie 3aBucumocti. [psmast u
oOpaTHas MpONOPIUOHATBHOCTH

29 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIIHMOHATBHOCTH

23 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

24 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MpONOPIUOHATHBHOCTH

25 KonTponbHas pabota mo Teme
"PannonanabHble uynciaa"

26 bykBeHHbIE BbIpaKEHUS bubnmnorexka HOK


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

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

27 DopMmyJibl
28 DopMyIIBI
29 Ilepemennsle. JlomycTrmble 3HaUCHUS
MEePEMEHHBIX
[IpeoOpazoBanne OYKBEHHBIX
30 BBIPKEHUH, PACKPBITHE CKOOOK U bubamorexa LHOK
https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeoOpa3zoBanne OyKBEHHBIX
31 BBIPKEHUH, pACKPBITHE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fd70
MPHUBEICHNE TTOJOOHBIX ClIaracMbIX
[IpeoOpazoBanre OyKBEHHBIX
32 BBIPOKECHHH, PACKPBITHE CKOOOK 1
MpHBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPOKECHHH, PACKPBITHE CKOOOK 1
MpuBeIeHNE TOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuorexa [HOK
IIOKa3aTesIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubmumoreka [JOK
IIOKa3aTeJeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubmuotexa [JOK
[0Ka3areyiemMm https://m.edsoo.ru/7f4218be
bu6mmoteka [IOK
37 Mroroteret https://m.edsoo.ru/7f42276e
bu6mmoteka [IOK
38 Muorouneer https://m.edso0o.ru/7f422930
39 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nuoreka [IOK


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

MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CroxeHue, BBIYUTaHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edso0.ru/7f422cc8
41 CnoxeHue, BBIYMTaHUE, YMHOKEHHE bu6nuoreka [JOK
MHOT'OUJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6nuoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopmyJibl COKPAILIEHHOTO bubnmnoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
m DopMyJIBI COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALIEHHOTO bubnuoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f424c12
46 DopmyJibl COKPALLIEHHOTO bubnnoreka HOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALIEHHOTO bubnuorexa [HOK
YMHOXKEHUS https://m.eds00.ru/7f4251d0
48 PaznokeHre MHOTO4YJICHOB Ha bubmmorexa [JOK
MHOKUTEIIN https://m.edsoo.ru/7f423312
49 Pasnoxxenrne MHOrOYJIEHOB Ha bubmuorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxkeHne MHOTOUYJIEHOB Ha bubmmoteka [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHnre MHOTOWIEHOB Ha
MHOXHUTEJH
59 KoHTponbHas pabora 1o Teme
"AnreOpanyeckue BblpaxeHus"
53 YpaBHeHwUe, TpaBUIIa



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
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

npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTH YPaBHEHUIA

JIuneliHOEe ypaBHEHME C OAHOU

o4 NIEPEMEHHOM, pellIeHNe JIMHENHBIX
YpaBHEHUN
JIuHeitHoe ypaBHEHHE C OJTHOU
55 MIePEMEHHOM, peleHUe JTMHEHHBIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHU
JIuHeitHoe ypaBHEHHE C OJJHOU
56 MIePEMEHHOM, peleHUe JTMHEHHBIX
ypaBHEHUU
57 Pemienne 3a1a4 ¢ MOMOIILIO Bbu6nuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemienue 3a7a4 ¢ MOMOIIbLIO bubmuorexa [JOK
YpaBHEHUU https://m.eds00.ru/7f420806
59 Pemenune 3aga4 ¢ moMoIbI0 bu6mmoteka [IOK
ypaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoIpio bu6mmoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f420e6e
61 JInHeitHOe ypaBHEHHUE C IBYMS bubnnoreka HOK
MepEMEHHBIMH U €T0 Tpadukx https://m.edso00.ru/7f427c32
62 JIuneliHOe ypaBHEHHE C IBYMs bubnmnorexka HOK
NEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IBYX JIMHEHHBIX YpPaBHEHHI bubnuoreka [JOK
C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX IMHEHHBIX YpaBHEHUI
C ABYMSI TIEPEMEHHBIMH
65 CucreMa IByX IMHEHHBIX YpaBHEHUI


https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
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

C AByMs IICPCMECHHBIMUA

CucremMa IByX JUHEWHBIX YpaBHEHUH

06 C IByMs ITIepeMEHHBIMHU
67 Pemenue cucreM ypaBHeHUM bubmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHHHA bubmmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cucrem ypaBHEHHHA
71 Pemenue cucreM ypaBHeHUH
7 KonTtponpHas pabora o Teme bubmuoreka [JOK
"JIuHelHbIe ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha mpsMoit bubmmorexa LOK
https://m.edsoo.ru/7f41de76
bubnmnoreka HOK
74 HHeI0BbIe MPOME3KYTKH https://m.edsogru/7f4ldff2
75 UucnoBble TPOMEXKYTKH
76 Paccrosiaue Mf)Kny I[BE’M}I TOYKaMHU
KOOPJAMHATHOM MpsIMOi
77 Paccrosiaue Mexty IByMst TOUKaMu
KOOPJMHATHON IIPSAMOM
78 [TpstmoyronbHas cucteMa KOOpAUHAT bubmuoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpssMoyrosibHast cUCTEMa KOOPAUHAT bubnnorexka HOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka LIOK

bopmynamu

https://m.edsoo.ru/7f41e8a8



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
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8

[Tpumeps! rpadukoB, 3aaHHBIX

bubnuoreka [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadguKoB, 3aJaHHBIX
bopmynamu
83 Urenue rpadMKOB pearbHbIX bubnmoreka [JOK
3aBHCHUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpaukoB peabHBIX
3aBUCUMOCTEMN
Bbu6nuoreka [JOK
IT
8 OHATHE yHKLLHH https://m.edsoo.ru/7f41ef06
86 I'padux pynkunm
bu6nmoreka [IOK
; . .
8 CoficTsa ynicuuit https://m.edsoo.ru/7f41f078
. . bubmuorexa [JOK
88 CoficTsa ynicunit https://m.edsoo.ru/7f41f1fe
. bubmuorexa [HOK
89 Juneiina pymiuns https://m.edsoo.ru/7f427282
. bubnuorexa [HOK
%0 Juneitnas pymiuns https://m.edsoo.ru/7f427412
01 [Toctpoenwue rpaduka ITMHEHHOI bubnmnorexka HOK
byHKIMHA https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHON
byHKIMHA
93 ['paduk pynkuuu y =[x|
94 I'paduk dynkumm y =[x|
KonTponbhas pabota mo Teme Eu6 OK
95 "Koopaunats! u rpaduku. Oynkuun" nosmorexa I

/ Beepoccuiickast mpoBepoyuHast

https://m.edsoo.ru/7f41f50a



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
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

pabora

Hrorosast koHTpoOIbHAs paboTa / bubanoreka HOK
96 . 1
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/7f429c6c
IToBTOpEHNE OCHOBHBIX MOHSATUN U
97 METOJIOB Kypca 7 Kjacca, 00001eHne 1
3HAaHUHI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
98 METOHO0B Kypca 7 Kiracca, 0000IeHne 1 Bubmrorexa ITOK
Hv P ’ B https://m.edso00.ru/7f429f32
3HAHUMI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
99 METOIOB Kypca 7 Kiracca, 00001eHne 1 Brbmoreia IIOK
HU P ’ = https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHKME OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kiiacca, 00001IeHne 1
3HAHUN
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
101 METOH0B Kypca 7 Kiracca, 0000I1eHne 1 bubmaorexa LIOK
Hu P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
102 METOHO0B Kypca 7 Kiracca, 0000I1eHne 1 bubmiorexa LIOK
Hv P ’ B https://m.edso0o.ru/7f42a900
3HAHUMI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



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

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
JI:;-)H Tewa ypoxa Bcero Kontpoaensie  IMpakrueckue II/I[:yT:eHHﬂ E;I[()l:l[;?)l';:feﬂbﬂble
padoThI padoThI pecypeni
1 KBaznpaTHbIii KOpeHb U3 YUCIIa 1 bubmmorexa LOK
https://m.edsoo.ru/7f42d452
bubnmnoreka [HOK
2 [Tonsatue 06 UpparOHAIEHOM YHCIIE 1 https://m.e dsofru [7t42eaaa
3 JlecsiTuuHbie TPUOTMKCHUS 1
UPPAIMOHATILHBIX YHCET
4 BxoaHast koHTpOJBHAs padoTa 1 0
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHEeHHE TEUCTBUTEIBHBIX YHCEIT 1
3 Apudmerndeckuii KBaapaTHBIN 1
KOPCHb
9 YpaBHeHHE BUIa X* = a 1
10 CaoticTBa apupMeTHIeCcKux 1 bubnmnoreka [JOK
KBaJpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
1 CaolicTBa apumMeTuyecKux 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[Tpeobpa3zoBanue YUCTOBBIX
12 BBIPAKEHUI, COAEpKALTUX 1 bubnmorexa [IOK
https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
13 [TpeobpazoBanue YUCIOBBIX 1 bubnuoreka LIOK

BBIPAXKEHUM, COJIEPHKAIIUX

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



https://m.edsoo.ru/7f42d452
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https://m.edsoo.ru/7f42d862
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KBaJIpaTHbIE KOPHU

[IpeoOpa3zoBanme YNCIOBBIX

14 BBIPAXKEHUM, COJIEPHKALIUX bubmmorexa IOK
https://m.edso0.ru/7f42e0be
KBaJIpaTHBIE KOPHU
[IpeoOpazoBaHKe YNCTOBBIX
15 BBIPOKEHHM, COAEPIKAITUX bubmorexa LOK
https://m.edso00.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CreneHs ¢ IedbIM ITI0Ka3aTeIeM Bubmaorexa ITOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3mepsl 00bEKTOB OKPYXKAIOIIETO
17 Mupa (OT AIEMEHTAPHBIX YaCTHII JI0 bubnmnoreka HOK
KOCMHYECKHX 00BEKTOB), https://m.eds00.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIeM MHUPE
18 CBoCTBa CTEIICHHU C EIbIM bubmmorexa [JOK
roKazareyiemMm https://m.edso0.ru/7f435648
19 CBoiicTBa CTENEHU C IEJIBIM bubmuorexa [HOK
roKazareyiemMm https://m.edso00.ru/7f435648
20 CBolicTBa CTENIEHH C ICITBIM bubmuorexa [JOK
IIOKa3aTeseM https://m.edso00.ru/7f435648
21 CBolicTBa CTENEHHU C LEJIBIM bubmmorexa [JOK
MoKazaresieM https://m.edsoo.ru/7f43599a
29 CBoiiCTBa CTENIEHU C IIEJIBIM bubnuorexa [JOK
MoKazaresieM https://m.edso0.ru/7f435ed6
23 KBanpathsiii TpéxuneH
24 KBaapatHbiii TpEXuieH
25 Paznoxenue kBagpaTHOrO bubnmnorexka HOK



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
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TpEXWICHA HA MHOKUTEIIN

https://m.edsoo.ru/7f42fd38

Paznoxxenue KBaJipaTHOTO

bu6mmoreka [IOK

26 TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KoHnTtponbHas paboTta 1mo Temam
27 "KBagparasie kopHu. CTeneHu. bubmmorexa [TOK
T U p— https://m.eds00.ru/7f42ec80
bubmmoreka [JOK
28 Adrebpanieckas Apodk https://m.edsocIJ_.Iru/7f430382
JlonycTrmble 3HaYSHUS
29 MePEMEHHBIX, BXOJISIINX B
anredpanvyeckue BhIpaKEeHUS
JonmycTrumMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKEeHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandeckoi apodu https://m.edso00.ru/7f4308e6
. bubmmorexa [JOK
32 Coxpamenne apodei https://m.edsogru/7f430a8a
. bubmuorexa [JOK
33 Coxpamenne apodei https://m.edsogru/7f430f44
. bubmuorexa [JOK
34 Coxpauerne apobeit https://m.edsogru/7f430f44
35 CrnoxeHue, BBIUNTAaHUE, YMHOKEHHE bu6nuoreka [IOK
U JieJieHne anreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubnmnoreka [JOK
U JIeTieHNe anre0panyeckux apooeit https://m.edsoo.ru/7f4315c0
37 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubmuotexa [JOK

U JIeTIieHUe anreOpanyecKux apooeit

https://m.edsoo.ru/7f4318c2
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https://m.edsoo.ru/7f430a8a
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CnoxeHue, BBIUUTAaHUE, YMHOKEHHE

bubnuoreka [JOK

38
U JICJICHHE anreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3zoBaHue BEIpAKCHUM,
39 cop e >II<)a HX anred I:mqecxne bubmorexa HOK
Aepat P https://m.edso0.ru/7f43259c
npobu
[IpeoOpazoBanue BBIpaKEHUH,
40 CoACpIKAIMX alIreOpandeCKue bubmorexa [JOK
AepRam P https://m.edso00.ru/7f432736
npodu
IIpeoOpa3oBaHue BEIpaKeHUH,
41 cop e ;:a HX anareo I;qucm/le bubmorera HOK
AepRam P https://m.edso00.ru/7f432736
Ipodu
42 KonTtponpHast pabora o Teme bubmmoreka [IOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
bu6mmoteka [IOK
4 K
3 BAApATHOC ypapHerHe https://m.edsoo.ru/7f42eela
44 HemnomHoe kBagpaTHOE ypaBHEHHE bubmorexa [JOK
AP P https://m.edsoo.ru/7f42eela
45 HemnomHoe kBagpaTHOE ypaBHEHHE bubmorera [IOK
AP P https://m.edsoo.ru/7f42eela
46 dopMyia KOpHEW KBaIpaTHOTO bubnmnorexka HOK
ypaBHEHUs https://m.edsoo.ru/7f42f158
47 ®opmysia KOpHEH KBaIpaTHOTO bubmuoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
48 dopmyJsia KOpHEH KBaIpaTHOTO bubmuoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 T B
copema bueta https://m.edsoo.ru/7f42fef0
50 Teopema Buera bu6muoreka [IOK



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
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https://m.edsoo.ru/7f431d36
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https://m.edsoo.ru/7f430076

51 Pemenune ypaBHeHM, CBOASIIIUXCS K bubmmoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
52 Pewienne ypaBHeHui, CBOAAIMXCA K bubmmoreka [JOK
KBaJPaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmme qpoOHO- bubnmnoreka HOK
palMOHAJIbHBIE YPABHEHUS https://m.edso00.ru/7f4328c6
54 [Ipocreiimme apoOHO- bu6mmoreka [IOK
palMOHAJIbHBIC YPABHEHUS https://m.edsoo.ru/7f432b6e
Penienue TEKCTOBBIX 3a7a4 C bubmuorexa [JOK
95 .
MMOMOUIBIO KBaJPAaTHBIX YPaBHECHUI https://m.edso00.ru/7f42f75c
56 Pemenne TekCcTOBBIX 3a/1a4 C Bbu6nuoreka [JOK
MTOMOILBIO KBa/IPATHBIX YPABHEHUI https://m.edso00.ru/7f42f8f6
57 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JInHeitHOEe ypaBHEHHE C IBYMS
58 NEpEMEHHBIMH, €T0 IrpaduK,
MPUMEPBI PEIICHUs] yPAaBHEHUH B
LEJbIX YUCIIaX
JluneitHOE ypaBHEHUE C IBYyMS
59 NePEMEHHBIMHU, €ro rpaduk,
MIPUMEPHI PEIICHUsT YPaBHEHUH B
LEJbIX YUCIIax
JIuneliHOe ypaBHEHHE C IBYMs
60 NepPEeMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIICHUsT YpaBHEHUH B
LEJbIX YUCIIaxX
61 Pemienne cucrem IByX JIMHEHMHBIX



https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
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YPaBHEHUH € ABYMS IEPEMEHHBIMU

62

Pemienune cuctem IByX JTUHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

63

Pemienune cucrtem IByX JTUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU

64

[IpuMepsl perieHus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMs
NIEPEMEHHBIMU

65

66

67

68

[Ipumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

['paduueckas uHTEpHIpETALIUS
YPaBHEHHS € ABYMs IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

I'padpuaeckas naTEpIIpETALIS
YpaBHEHHUS C ABYMs IIEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUH C
JIBYMsI II€PEMEHHBIMU

Pemienue TekcTOBBIX 3a1au C
MIOMOUIBbIO CUCTEM YpaBHEHUN

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d6d6

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d6d6

69

Pemrenye TeKCTOBLBIX 3a7a4 ¢
ITIOMOIIBIO CUCTEM YPAaBHEHUI

70

71

Pelienne TeKCTOBBIX 3aJ1a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUI

YucrioBble HEPABEHCTBA U UX
CBOMCTBA

72

UucnoBble HEPABEHCTBA U UX



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

CBOMCTBA

73 HepaBeHCcTBO ¢ 0/THOM TIEpeMEHHOM
74 JIuneiiHble HEpaBEHCTBA C OJHON bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.eds00.ru/7f42c692
75 JIvHeiHbIE HEPaBEHCTBA C OAHOMN bubnmnoreka HOK
[IEPEMEHHOMN U UX PEILCHUE https://m.edso0.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OAHOM
MEPEMEHHO U UX pelIeHne
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJHOI IEPEMEHHON U UX PElICHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHEHHBIX HEPABEHCTB C bubnmnoreka HOK
OJHOM MEPEMEHHON U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U UX PEIICHUE
N3o0paxeHue pemeHus TMHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha brbamorexa LTOK
5 . https://m.edsoo.ru/7f42c9e4
YHCIIOBOU MPSIMOM
N3o0paxeHnue peieHus TIMHEHHOTO
81 HEpaBEHCTBA U MX CHCTEM Ha brbamorexa LTOK
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSMOM
KonTponbhas pabota nmo remam
82 "HepaBenctBa. CucTeMbl
ypaBHEHUI"
bu6nuoreka [IOK
83 Honsrne gy https://m.edsoo0.ru/7f433c12
84 Ob6nacTp onpeaeneHuss 1 MHOXKECTBO bubnmnoreka HOK
3HaYeHUH PYHKIUU https://m.edsoo.ru/7f433d84
85 CniocoOsb1 3a1anus GpyHKINN



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
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86

I'padux pynkunm

CgoiicTBa GyHKIINH, UX

87
otoOpakeHHe Ha rpaduke
88 Urenue u mocTpoeHune rpaukoB
byHKIMA
89 [Tpumeps! rpadukoB GpyHKINH,
OTPaKAIOIINX peabHbIC MPOIIECCHI
DYHKINH, OMUCHIBAIOIIUE TIPIMYIO U
90 06y aTI:I 10 IPOIIO I/I:II{EUIBHI;IG ’ bubmorexa HOK
PATHYIO HIpOTOpH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduKu
91 ['unepOoma
bu6nuoreka [JOK
92 Fnnepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r = x?
paduk pymKiin y =X https://m.edso00.ru/7f434572
Oyakmuu Yy =X2,y = X3, y =YX,y =
94 |X|}']F ;I(bu‘i/eCKoey emeHie ’ brbamorexa LIOK
- TP . p . https://m.edso0o.ru/7f434d38
YpaBHEHHIA U CUCTEM YpaBHEHHIA
IToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcoB 7 U 8 KJIacCOB,
95 000011IeHNE 3HaAHUT / bubmorexa [JOK
H . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepovHas
pabora
Wrorosast koHTpOIBHAS paboTa /
96 Bcepoccuiickast mpoBepodHast bubmorexa [JOK
P pOBep https://m.edsoo.ru/7f434eb4
pabota
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U

METOJI0B KypcoB 7 U 8 KJIacCOB,



https://m.edsoo.ru/7f434bbc
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

000011IeH1Ee 3HAHUI

[ToBTOpEHKE OCHOBHBIX MOHATUN U

98 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 bubmmorexa IOK
FIOB KYpCoB /1 ’ https://m.eds00.ru/7f43736¢
00001IeHNEe 3HAHNI
[ToBTOpEHKE OCHOBHBIX MOHATUN U
99 METOJIOB KYPCOB 7 U 8 KJIaCCOB 1 bubmmorexa [IOK
/OB KYpeoB /1 : https://m.eds00.ru/7f437510
000011IeH1E 3HAHUI
IToBTOpEHKE OCHOBHBIX MOHATUN U
100 METOH0B KypCcOB 7 U 8 KJIaCCOB 1 buGnnorexa LIOK
FIOB KYP . ’ https://m.edso00.ru/7f4376b4
000011IeHrE 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
101 METOH0B KypcoB 7 U 8 KJIaCCOB 1 buGnnorexa LIOK
yp . ’ https://m.edso00.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHI U
102 METOH0B KypCcOB 7 U 8 KJIaCCOB 1 bubnnorexa LIOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
0000111eH1E 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f43736c
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9 KITIACC

KoJsun4yecTBo yacoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Kontpoaensie  IMpakrueckue fl[3y‘IeHI/Iﬂ 26[()1:1[;03aTeanble
padoThI padoThI pecypeni
PaunonaneHble uncna,
1 HMpPPALMOHATIbHBIE YHCIIA, KOHEYHbBIE U 1
OeCKOHEUYHbIE IECATHYHBIE IPOOH
MHOXECTBO 1€UCTBUTENBHBIX YHCEIT;
2 JIEACTBUTENILHBIE YHCIIa KaK 1
OeCcKOHEUYHbIE AeCATUYHBIE IPOooH
B3aumMHO 01HO3HAYHOE COOTBETCTBHE
3 MEXy MHOXKECTBOM JCHCTBUTEIHHBIX 1
YHUCEJI U MHOYKECTBOM TOUEK
KOOPJMHATHOM MPSIMOi
4 BxonHas koHTposbHast paboTa 1 1
5 [TpubnmxEéHHOE 3HAUCHNE BEJINMYMHBI, 1
TOYHOCTH MPUOIIKEHUS
OxpyrieHue yucen
OxkpyrieHnue yucen
3 [Ipukuaka u oLeHKa pe3yJIbTaTOB 1
BBIYMCIICHUI
9 [Ipukuaka 1 oleHKa pe3yJbTaToB 1
BBIYMCIICHHI
10 JIuneitnoe ypaBHeHue. Pemenue 1 bubmuorex LHOK
YpaBHEHUH, CBOASAMIMXCA K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneiinoe ypaBHeHue. Pemenue 1



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

YpPaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM

KBanpatHoe ypaBHeHue. Penienne

12 ypaBHEHUH, CBOSIIMNXCS K bubmmorexa TIOK
https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
KBanparHoe ypaBHeHue. Penienue
13 ypaBHEHUM, CBOSTINXCS K bubnnorexa LIOK
https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edso00.ru/7f43c3d0
[Ipumepsl penieHust ypaBHEHUM
16 TpeThel U YeTBEPTON CTEreHen
pa3IoKEHUEM Ha MHOKUTEITH
[Ipumeps! penieHus ypaBHEHUN
17 TpeThel U YeTBEPTOM CTENeHen
pa3ioKEHUEM Ha MHOKUTEIH
18 Pemenue 1poOHO-paliOHAIbHBIX bubnunorexka HOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paliOHAIbHBIX bubnumoreka [JOK
YpaBHEHU https://m.edso0.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a7a4
anredpandeckuM MeTOA0M
21 Pemenue TekcTOBBIX 3314
anredpanvyeckuM METOI0M
29 Pemennie TekCTOBBIX 3a7a4
anredpanvyeckuM METOI0M
23 KonrtponbHast pabora no teme


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
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"YpaBHeHMs ¢ OHOM lepeMeHHON"

24

VYpaBHEHHUE ¢ 1ByMs TIEPEMEHHBIMHA U
ero rpauk

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

25

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H
ero rpaduk

bu6nuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTMHEHHBIX YpaBHEHHUM
C ABYMs IIEPEMEHHBIMU U €€ PEIICHUE

27

28

CucreMa ByX JTUHEUHBIX YpaBHEHUI
C IBYMsI IEPEMEHHBIMH U €€ pEeIICHUE

CucreMa IByX JTUHEUHBIX YpaBHEHHI
C IByMsl IEPEMEHHBIMH U €€ pelieHHe

29

30

31

32

Cucrema 1ByX JTMHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ PEIICHUE
Pemenue cucrem 1ByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a Apyroe
— BTOpOM CTENICHU

Pemenue cucrem 1ByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JUHENHOE, a Apyroe
— BTOPOM CTENEHU

Pemrenne cucreM 1ByX ypaBHEHHI,

OJIHO U3 KOTOPBIX JIMHEMHOE, a APyroe
— BTOpOH CTEIICHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d23a

bu6mmoteka [IOK
https://m.edsoo.ru/7f43d55a

33

Pemrenne cucreM 1ByX ypaBHEHHI,
OJTHO M3 KOTOPBIX JMHEMHOE, a IPyroe
— BTOpOM CTENIEHU

34

I'paduueckas uHTEpIIpEeTALUS
CUCTEMBI YpaBHEHUH C IBYyMs
[IepEeMEHHBIMU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenue TeKCTOBBIX 3a/1a4

35
anredpanvecKuM crocooom
36 Pemenue TekcToBBIX 337124
anreOpandecKuM crocoOom
37 KontponbHas paboTa mo teme
"Cucrembl ypaBHEHUI"
38 qI/ICjIOBBIe HEPAaBEHCTBA U UX
CBOICTBa
39 HucnoBble HEPABEHCTBA U UX bubnmnorexka HOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeliHble HEpAaBEHCTBA C OJJHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIunelinbie HEPaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JIuHeiliHble HEPABEHCTBA C OJHOMN bubnnoreka HOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CI/ICT?MH J'II/IHGf/iHij HEPaBEHCTB C
OJTHOM MEepEeMEHHOMN U UX pelICHHE
44 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
45 CI/ICT?MH J'II/IHCI\/'IHB\{X HEPABEHCTB C
OJIHOM MepeMEHHOM U UX pelIeHHE
46 KBanpaTHble HEpaBEHCTBA U UX bubnmnorexka HOK
peuieHue https://m.edso0.ru/7f43b098
47 KBagparHsle HepaBEeHCTBA U UX bubnmnorexka HOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka [IOK

perieHne

https://m.edsoo.ru/7f43b5a2



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

KBa[[paTHBIe HCPABCHCTBA U UX

49
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'papnueckas uaTEpHIpETaINA
51 H:p;l;eHCTB u CI/ICTSMI:—IGP:BCHCTB c bubmorexa [TOK
https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'padmueckas uHTEpIIpeTaLIUs
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KonrponsHas pabora o Teme
"HepaBencrsa"
54 KBagparnunas pyskius, e€ rpaduk u bubnmnoreka HOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
55 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnuotexa [HOK
CBOICTBa https://m.edsoo.ru/7f439842
56 KBagparuunas ¢pynkuus, e€ rpagux u bubnmnorexka HOK
CBOMCTBA https://m.edsoo0.ru/7f4399b4
57 [Tapa6oma, KOOpIMHATHI BEPIIUHBI bubnmnoreka HOK
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:a, KOOpIMHATHI BEPIIHUHBI bubnnorexka HOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubmuoreka [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubmmoreka [IOK
napaboibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOPAMHATHI BEPIIHHBI bubmuotexa [JOK

napaboIibl, 0Cb CHMMETPHH 11apadoJIbl

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



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
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[Tapaboia, KOOPAMHATHI BEPITHBI

62
nmapaboJIbl, OCh CHMMETPHH TTapadOJIbI
63 I'padpuku Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padukn pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'padpuku Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'padpuxu Qynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkimit: y =kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padpuku Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbhast padota no teme bubnuoreka [JOK
"OyHkun" https://m.edsoo.ru/7f43ab84
70 [TousiTue ynciaoBoit bu6mmoreka [IOK
OCIEN0BATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue 1oCcIe10BaTeIbHOCTH
71 peKyppeHTHON (HOpMYJIIOH 1 bubmorexa [JOK
. https://m.edsoo.ru/7f43ebda
dbopMyIoit N-ro uneHa
7 Apudmerrueckas U reoMeTpuyecKas bubmuoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reomeTpuuecKas bubmuoreka [IOK
IIPOrpeccun https://m.edsoo.ru/7f43f3b4
@opMyIbl N-TO YIeHa
. . bubnuotexa [IOK
74 apru(pMETHIECKON U TEOMETPUICCKOM

IIPOrpecCuii, CyMMBI IIEPBBIX N

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

75

®opmyiibl N-TO YieHa
apu(pMETHUECKON U TeOMETPUIECKOI
IIPOrpeECCUi, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

76

77

78

79

80

®opmyIibl N-TO YieHa
apu(pMeTHYECKON U reOMETPUYECKOM
IIPOrPECCUi, CYMMBI IIEPBBIX N
YJICHOB

®opmybl N-TO YiieHa
apuMeTUIecKoil 1 reOMeTPUUECKO
MIPOrpeccuii, CyMMBI MEPBBIX N
YJIEHOB

®opmyIbl N-TO YiieHa
apu(MeTHUYeCcKOil U reOMeTPHUUECKON
MIPOrpeccuii, CyMMBI MEPBBIX N
YJIEHOB

N306paxkeHne 4IeHoB
apuMeTHuyecKoil 1 reoMeTpUUeCKOi
Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH

N3o0pakenune 4ieHOB
apuMeTHUYeCcKOil U reOMeTPHUECKON
Mporpeccuit TOYKaMu Ha
KOOPJIUHATHOMN TUIOCKOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bubnuoreka [IOK
https://m.edsoo.ru/7f43f72e

bu6nuoreka [IOK
https://m.edsoo.ru/7f43f8a0

81

JIMHENHEBII 1 DKCITOHEHIIUATbHBIN
poct

82

Cno’xHbI€ MPOLIEHTHI

bu6nuoreka [IOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

83

Cl10’KHbBI€ TPOLECHTHI

bu6nuoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KontponbHas paboTa mo teme
"UucmoBele TOCIEI0BATEILHOCTH "

bu6nuoreka [JOK
https://m.edsoo.ru/7f44048

85

[ToBTOpeHUEe, 0600IIEeHNE 1
CHCTEeMAaTH3allMs 3HaHUH. 3aIHCh,
CpaBHEHME, ICHCTBHS C
NeHCTBUTENFHBIMU YUCIIAMH,
qHCIIOBas MpsMas

86

[ToBTOpeHME, 0600IIeHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIEHHUS, TPOIIOPLIUU

87

88

89

90

91

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHHM.
Oxkpyriienue, mpuobIMKeHre, OIICHKa

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHui. Pemenne
TEKCTOBBIX 33]1a4 apUPMETHICCKIM
CII0cO00M

[ToBTOpEeHME, 0000IIEHNE U
cHCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33]1a4 apHUPMETHISCKUM
crmocobom

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pelrenue
TEKCTOBBIX 33]1a4 aprUPMETHIECKUM
crmocobom

[ToBTOpenue, 0600IEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f443cd4

bu6mmoteka [IOK
https://m.edsoo.ru/7f443fea

bu6mmoteka [IOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
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[IpeobpazoBanue anredpandecKux
BBIPKCHUH, IOMYCTUMbIC 3HAYCHUS

[ToBTOpeHue, 0600IIeHNE 1
cucTeMaTu3anus 3HaHH.

but6mmoreka [IOK

%2 [IpeoOpa3oBanue anredpanveckux https://m.edso00.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHUSI
[ToBTOpeHME, 0000IIEHNE U

93 cUCTEMAaTHU3allus 3HAHUM. bubmmorexa [JOK
[IpeobpazoBanue anredpanvdecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTUMbBIC 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE U

94 CHCTEMAaTHU3allHs 3HAHHIA. bubmmorexa [JOK
[IpeoOpa3oBanue anredpanveckKux https://m.edso00.ru/7f444a94
BBIPKCHUH, TOMMYCTUMbBIC 3HAYCHHUSI
IToBTOpEeHME, 0000IIEHNE 1

95 cucreMaTtu3aius 3HaHu. OyHKIMH: bubnmnoreka HOK
MIOCTPOEHUE, CBOMCTBA U3yUEHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHME, 0000IIEHNE 1

96 cucreMaTtu3anus 3HaHu. OyHKIHH: bubnmnoreka HOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMII
[ToBTOpEeHue, 06001IeHNE 1

97 cucreMarusanus 3HaHui. OyHKIMK: bubnmnorexka HOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, 0000IICHNE 1

. bubnuotexa [HOK
98 cucTeMaru3anus 3HaHuii. OYHKINH:

IOCTPOCHHUC, CBOMCTBa HU3Y4YCHHBIX

https://m.edsoo.ru/7f4452¢e6
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byHKIHI

[ToBTOpeHME, 0000IIEHNE U

99 CHUCTEMAaTHU3alMs 3HAHUH. 1 bubmmorexa [JOK
I'padmueckoe pemieHne ypaBHEHUHN U https://m.edso0o.ru/7f445516
WX CHCTEM
[ToBTOpeHue, 0600mEeHNEe U
cHCTEeMaTH3aINs 3HAHUH.

100 y 1
I'padmueckoe pemeHne ypaBHEHUH U
WX CHCTEM

101 HroroBast koHTpoIbHAs paboTa 1

102 0606HvleHHe Y CUCTEMAaTH3aIHS 1
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITPOI'PAMMBI

7 KIIACC
Kox .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYMCICHUS
11 BoinonHsATe,  coderas  yCTHbIE M I[HUCbMEHHBIE  NPHUEMBI,
' apudmeTnyecKkue AeUCTBUA C PallMOHAIBHBIMH YUCIIaMU
Haxomuth ~ 3Ha4YeHWs  YHMCIOBBIX  BBIPAXKEHHM,  NPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MTPUEMBI BEIYUCICHHS 3HAYCHUN JIPOOHBIX
BBIpXXEHUH, Co/iepKaluX OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH
[lepexomuTe oOT oOmHOHW (OPMBI 3amUCH  YHUCET K  JIPyrou
13 (mpeoOpa3zoBbIBaTh  AECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OCECKOHEUHYIO
JECSITHYHYTO JIpOOB)
1.4 CpaBHUBaTh U YIOPSAI0YMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OxpyrisTh yucna
BoINoNHAT, NPUKUAKY U OIEHKY pe3yibTaTa BBIYUCICHHM, OLEHKY
1.6 3HQYEHUW YHUCIOBBIX BBIPAKCHUN. BBINONHATH  JIEUCTBUS €O
CTETEeHSIMH C HATYPaJIbHBIMU MOKa3aTeNsIMU
17 [IpuMeHsTh TNpU3HAKU JAETUMOCTH, Pa3lIOKEHHE Ha MHOXHUTEIU
' HaTypaJbHbIX YUCEI
Pemarb  nmpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOILIEHUEM BEJINYNH, IPONOPLHUOHATIBHOCTHIO BEJINYMH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3yibTaThl pEIIeHUus 3agad C
y4€TOM OTpaHHYEHUH, CBA3AHHBIX CO CBOMCTBAMH PAacCMaTPHBAEMbBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXXEHUS
”1 Hcnonb3oBath anrebpandyeckyrd TEPMHHOJOTHIO M CHUMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI y4€OHOT0 MaTepuana



Haxomuts 3HaueHuss OYKBEHHBIX BBIPDAKEHUH MPH  3aJaHHBIX

22 3HAYCHHUSAX NTEPEMEHHBIX
’3 BrimonHATE TmpeoOpa3oBaHMs IEJOTO BBIPAKEHHUS B MHOTOWIEH
' IIPUBEJCHUEM MOJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BbINONHATE yMHOXKEHUE OJHOYJIEHAa HA MHOTOYJIEH U MHOIOWIEHa Ha
2.4 MHOTOYJICH, NPUMEHATh (OpMyJIBl KBajapara CyMMBI M KBajpara
pa3HOCTH
Ocy1ecTBIATh Pa3jioKeHUE MHOTOYJIEHOB HA MHOXKUTEIN C TIOMOILIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIET0 MHOXHTEJS, TPYNITUPOBKU CIaraeMbIX,
pUMEHEHHs (POPMYJT COKPALIEHHOTO YMHOXKEHHUS
25 [TpumensaTh npeoOpa3oBaHKsl MHOTOUICHOB Uil PELICHUs pa3IUYHbIX
' 3a7a4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 pealIbHOW MPAKTUKU
27 Hcnonb30BaTh CBOWCTBA CTENEHEH ¢ HaTypajlbHBIMHU IOKa3aTeNsIMU
' JUTSL TPe0O0pa30BaHUS BRIPAKEHUH
3 YpaBHEHUS U HEPAaBEHCTBA
Pemwate JsMHENHBIE ypaBHEHHs C OJHOW NEPEMEHHOW, NPUMEHSA
3.1 IIpaBUJIa Mepexosia OT UCXOAHOTO YPaBHEHUS K PaBHOCUIIBHOMY €MY.
[IpoBepsATS, SIBISETCS JH YUCIO KOPHEM YPaBHEHUS
3. [IpumensTe rpaduueckue METOAbl MNPH PEIICHHH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupats npuMepsl nap YUces, ABISAIOIIUXCS PELIeHUEM JTMHEHHOTo
' yYpaBHEHHUSI C ABYMSI IEPEMEHHBIMU
CtpouTtb B KOOpAMHATHOM MIOCKOCTH IrpauK JMHEHHOTO YpaBHEHUS C
3.4 JBYMsI TIEPEMEHHBIMH; MOJIB3YSICh TPApUKOM, MPHUBOAHUTH MPHMEPHI
peleHMsl ypaBHEHHUSI
35 Pemiate cucteMpl IBYX JTMHEHHBIX YPaBHEHUH C ABYMS IEpEMEHHBIMH,
' B TOM 4HcCIIe rpaduyecKu
CocTaBisiTh 1 pemarb JHHEHHOE ypaBHEHHE WM CHUCTEMY JIMHEWHBIX
3.6 YPaBHEHMH 10 YCIOBUIO 33J]a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ TIOJY9YECHHBIA Pe3ynbTaT
4 Koopaunats! u rpapuku. ®ynkunu
N300paxaTh Ha KOOPAWHATHOW NPSIMOH TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHbIM KOOpJMHATaM, JIy4d, OTPE3KHM, HHTEpBaJIbl, 3alUCHIBATh

YHCJIOBBIC TPOMEIKYTKH HaA anre6panquK0M SA3BIKC



OTtMeyaTs B KOOp,Z[HH&THOfI INIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOpIUHATaM
13 Crpourts rpaduku nmuHeHbIX QyHKIuA. CTpouTh Tpaduk GyHKIUU Y
' = |x]
OnuceBaTh ¢ MOMONIBI0 (DYHKIIUH HM3BECTHBIC 3aBHCHUMOCTH MEXKIY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTD, POU3BOIUTEIHHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxonuth 3HaueHue GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonnumarpe rpaduueckuii  crmoco® MpEACTaBICHUS H  aHAIM3a
4.6 nH(OpMaNMY, W3BIEKATh W WHTEPIPETHPOBATh HH(DOpPMAIHMIO W3
rpauKOB peabHBIX IIPOLIECCOB U 3aBUCUMOCTEH
8 KJIACC
Kox .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOECHHSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 0011Iero 00pa30BaHusI
pe3yJbTarta
1 Yucnna ¥ BEIYACIEHNS
Hcnoap3oBaTh HayvaJbHbBIE MpeACTaBICHUS 0 MHOKECTBE
11 JNCHCTBUTENLHBIX YUCEN JIJISi CPABHEHUS, OKPYTJICHUS W BBIYUCIICHUH,
' n3o0pakaTh JICMCTBUTEIIbHBIC YHCJIA TOYKAMH Ha KOOPJIWHATHOMN
pAMOi
[IpumensITh MOHATHE apU(METHYSCKOrO0  KBaJpaTHOTO  KOPHS,
12 HaxOJIUTh KBaJIpaTHbIC KOPHH, MCIOJB3YS TMPU HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBITIONHATH MPeoOpa3oBaHMs BBIPAKECHUH, COICPKAIIUX
KBaJIpaTHbIE KOPHHU, UCTIOJIB3Ys CBOMCTBA KOPHEM
13 Hcnonp30BaTh 3amucH  OONBIIMX W MAajbIX YHCEI C IOMOIIBIO
' JECATUYHBIX Apo0eit u creneHelt uncna 10
2 AnrebpandecKkue BhIPaKCHHUS
[IpuMeHSITh TOHSATHE CTEMEeHH C LEeJIbIM IOKa3aTeleM, BBITIOIHATh
2.1 npeoOpa3oBaHUsl BBIPAKEHHUN, COAEPKAIIUX CTENEHH C  IEJIBIM
MOKa3aTeyIeM
25 BBIMOAHATE  TOXACCTBEHHBIE  MpeoOpa3oBaHHMS  pallMOHAIBHBIX

BBIPQKCHHII HA OCHOBE MpPAaBWJI JACHCTBHA HAJ MHOTOYJIECHAMH U



2.3

2.4

anredpandecKuMu IpoosMu
PackianpiBaTh KBafpaTHBIN TPEXUWICH HA MHOKHUTEIIN

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUI ISl PEIICHUS Pa3IHMYHBIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIC, KBagpaTHbIE YpPaBHEHMs U  PaLMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI JIByX YPaBHEHUU C IBYyMs

NEPpCMCHHBIMU

3.2

[IpoBoauTh mMpoCTEWIlIME HCCIECIOBAHUS YPAaBHEHHH M CHCTEM
YpaBHCHH, B TOM 4YHCI€ C MNPUMCHCHHEM Trpa@uYecKuX
Mpe/ICTaBlIeHU (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pEIlIEHUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe)

3.3

3.4

[lepexomuTh OT cJOBECHOH  (HOpPMYIHpPOBKM 3amgadyd K  e€
anredpanvdeckoil MOJIEH C TOMOIIBIO COCTABIICHUS YpPaBHEHHS WIIU
CHUCTEMBI Yp aBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3a1a4H1 HOJIy‘lCHHBIﬁ pe3yiabTaT

[IpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI

HCPaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIMU

4.1

4.2

k/x

[lonuMaTh ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M  S3BIK
(TepMUHBI, CHMBOJIMYECKHE OOO3HAYEHUs), ONpENENATh 3HAYCHUE
(GYHKIMM TIO0 3HAYEHHMIO apTyMEHTa, ONpEAeNsTh CBOWCTBA (YHKLIUHU
o eé rpaduky
Ctpouts rpaduky IeMEHTapHBIX (QYHKIUH BHIA:

y=k/x

, Y =X3, ¥y = X3, Y = |x|, onmHChIBaTh CBOMCTBA YUCIOBOM (PYHKIMH MO €&

rpaduxy



9 KIIACC

Kon
NpoBepPsieMOro
pe3yJjbTarTa

1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

Yucaa v BEIUMCIICHUS

11

CpaBHI/IBaTL U yHnopsAao4rMBaTh palMOHAJIBHBIC W HPpAalHOHAIIBHBIC

qucia

1.2

BrimoaaaTs apI/I(bMeTI/I‘IeCKI/IG I[eﬁCTBHﬂ C pallMOHaJIbHBIMU YUCJIaMH,
CcoucTass YCTHbIC U NHMCbMCHHBIC HpI/IéMI)I, BBIINIOJIHATh BBIYUCICHUSA C

HppaliiOHaJIbHBIMHU YU CJIaMHU

1.3

HaxonuTe 3HaueHusi creneHeld ¢ UENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAYCHHN A YHCJIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITB HCI;'ICTBI/ITGJIBHBIC 4ucCiia, BBINOJHATE NPUKHUIKY pPE3yjibTaTa

BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUMN

2.1

2.2

2.3

YpaBHEHHUsI U HEpABEHCTBA

Pemarr nuHelHble W KBaJpaTHblE ypaBHEHUS, YpPaBHEHUS,

CBOJAIIUECS K HUM, IPOCTENIINE JPOOHO-PALlMOHANIbHBIE YPABHEHMUSI

Pemarn cuctemsbl ABYX JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMs IICPEMCHHBIMU
U CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPABHCHUC HEC ABJIACTCA

JIMHENHBIM

Pemate TekcTOBbIE 3a7a4M anredpanvyeckuM CHOocOOOM C IHOMOIIBIO
COCTABJICHMS YPAaBHEHMS WJIM CHCTEMBI JBYX YPaBHEHHHU C JByMs

NEPEMECHHBIMU

2.4

[IpoBoanuTe mpocCTEWIIME WCCIEIOBAaHUS YpPAaBHEHUH U  CHUCTEM
ypaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUuecKuX
Mpe/ICTaBIeHUH (HalpuMep, yCTaHaBINBaTh, UMEET JIU YpaBHEHUE WU

cucremMa ypaBHeHI/Iﬁ peuieHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

Pemrats JINHEIHBIC HCPaBCHCTBA, KBaApaTHLIC HCPAaBCHCTBA,
I/1306pa)KaTb pCHICHUC HEPABCHCTB Ha YHCIIOBOM HpHMOﬁ, 3aI1MChIBAaTh

peuieHue ¢ MOMOIIbIO CUMBOJIOB

Pemarr, cucremMbl JHMHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,

BKIIFOYAOME  KBAaJApaTHOC HCEPABCHCTBO, H306pa)KaTL pelmCHuc




2.7

CUCTEMBbl HEpaBEHCTB Ha YHUCIIOBOI MpsSMOii, 3aluChIBaTh pEIICHHUE C

IIOMOIIBIO CHUMBOJIOB
Hcnons3oBaTh HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

3.3

3.4

PacrioznaBate  (yHKIMM ~ W3yYeHHBIX  BUAOB.  [lokasbIBaTh
CXEMAaTUYECKH PACIOIOKEHUE Ha KOOPAMHATHOHN TIOCKOCTH IpapuKOB
¢byukuumii Buga: Y=kX, y=kx+b, y=k/x, y=ax>+bx+c, B 3aBuCHMOCTH OT
3Ha4YCHHH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA ()YHKIIHIA

[Toka3piBaTh  CXEMAaTHYECKH PACIOJIOKEHHE HA  KOOPIMHATHOW
IJIOCKOCTH TpadukoB QyHKIMA Buaa Y = VX, Y = |[X| U omnuchIBaTh

cBOMCTBa (pyHKITHIA

Ctpouth ® u300pakaTh CXeMaTHYEeCKH TpaduKH KBaIPATHIHBIX
(GYHKIUH, ONMHMCHIBATh CBOMCTBA KBaJpPAaTHUHBIX (DYHKIHMHA IO HX
rpadukam

Pacrio3naBath KBaJpaTHYHYI0 QYHKIUIO 10 (GopMmysie, HMPHBOIUTH
MpUMEpPhl  KBAJPATUYHBIX (QYHKIUH W3 peabHOW JKU3HH, (DHU3UKH,

r€OMETPUH

4.1

4.2

4.3

4.4

ApudmeTrnueckas U TeOMETpUUYECKasi IPOrPecCUuun

Pacnio3naBatsh apI/I(bMCTI/I‘leCKYIO U TCOMCTPUUCCKYIO IPOIPECCUH IIPpU

Pa3HbIX crocobax 3aJaHusg

BbInonHATE BBIYMCIEHUS C HCIONb30BaHHEM (GopMyl N-TO YieHa
apu(MeTUYeCKOl U reoMeTPUUYECKO MpPOrpeccuii, CyMMbI MEPBHIX N

YJICHOB
I/Iso6pa>1<aTL YJIICHBI ITOCJICA0OBATCIIBbHOCTH TOYKAaMH Ha KOOpI[PIHB.THOﬁ
IIIIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCIC 3agadyud U3 peaﬂLHOﬁ KHU3HHU (C HUCIIOJJB30BaHHEM

KaJbKYyJISATOPA, UPPOBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Uucna u BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOM (POPMBI 3aMUCH
11 npoberi k apyrou. [loHsTHE panMOHAIBHOTO YHWCIIA, 3alKCh, CPAaBHEHHE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckne IecTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3amgay u3
' peasbHOI MPAaKTUKU HA YaCTH, HA JPOOH
13 Crenenb C HaTypalbHBIM IIOKa3aTeleM: OIpeleleHne, mnpeoOpa3oBaHue
' BBIp)KEHUI1 Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHThl, 3amuch TPOLEHTOB B BHJAE ApoOU U ApoOU B BUIE MPOIEHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 33/1a4 U3 PEeaJIbHOU MPAKTUKU
15 [Ipumenenne nOpU3HAKOB  JENMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HATYpaJlbHbBIX YUCEI
16 PeanbHble  3aBUCMMOCTH, B TOM 4ucie TmpsmMas ©  oOpaTHas
' [IPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BEIPAKCHHS
91 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEPEMEHHON. JlommycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
2 [IpencraBieHre 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIE (HOPMYIIbL.
' Brruncnenus no ¢popmynam
23 [TIpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKCHHMH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKCHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHbIM MOKa3aTesleM
’5 OpHownenbl U MHOrouseHsl. CreneHb MHOrowieHa. Clio)keHue, BbIUUTaHUE,
' YMHOKEHUE MHOTOWJIEHOB
26 DopMyIbl COKPAIEHHOTO YMHOXKEHHUS: KBapaT CYMMBI U KBaJpaT Pa3HOCTH.
' dopmya pa3HOCTH KBapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKUTEIN
3 VYpaBHeHus




YpaBHeHHe, KOpEeHb YypaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOe ypaBHEHHME C OJHOW NEPEMEHHOW, YMCIO KOPHEH JIMHEHHOTO
' YpaBHEHUs, PEIICHNE JIMHEWHBIX YPAaBHEHUN
33 CocraBiieHHE ypaBHEHUN IO YCJIOBUIO 3aJa4yd. PelieHne TeKCTOBBIX 3a/1ad C
' IIOMOILBIO YPAaBHEHUIN
3.4 JluneliHOE ypaBHEHHUE C JBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. Peuenue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJACTaHOBKH. [IpuMepsl pemieHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunare! u rpadpuku. @yHKIun
4.1 Koopaunaara ToYky Ha TIPSIMOMA
49 YucnoBble NpOMeXyTKU. PaccTosiHue Mexay AByMs TOUKaMU KOOPJAUHATHOMN
' IpsIMOI
13 [IpsimoyronpHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opAnHATA
' TOYKHU HAa KOOPJIAWHATHOM IJIOCKOCTH
A4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CroiicTBa GpyHKINN
4.6 Jluneitnas pyukuus, e€ rpaduk. I'paduk dyHkImmn y = |x|
47 ['padmyeckoe pelieHHE JTUHEHHBIX YpaBHEHUW M CHUCTEM JIUHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMbli 3JIEMEHT COACPKAHUS
1 Yucna v BBIYUCTICHUS
11 KBanpatuslii kopenb u3 uucna. [loHstne 00 HppalMOHAIBHOM YMHCIIE.
' JlecsiTuuHbie TPUOTMKEHUS UPPALMOHATBHBIX YHCET
CpoiicTBa apudMeTHYeCKUX KBaAPAaTHBIX KOPHEM M HX NpPHUMEHEHHE K
1.2 MPeoOpPa30BAHUIO YUCIIOBBIX BBIPAKCHUN M BBIYHCICHUSAM. JelCTBUTEIbHBIC
yucia
1.3 Crenens C 1eNbIM TOKa3aTeneM U e€ cBoicTBa. CTaHaapTHas 3alUCh YKCIIa




Anrebpanyeckue BbIpaXKEHUS

2.1 KBanpatuslii TpéxuieH, pa3ioxkeHne KBaApaTHOro TpEXUWieHa Ha MHOKHUTEIU
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1podu
2.3 CrnoxeHue, BBIYMTAHNUE, YMHOKEHHE, JCICHUE alIreOpandecKux apooei
24 PanrionansHbIE BRIpaKEHUS U UX TIPEOOpa30BaHUC
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyia KOpPHEHW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOAIIMXCA K TMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme qpoO6HO-paliOHANIbHBIE YPABHEHUS
I'pacdmueckas uHTEpnpeTanysi ypaBHEHUH C ABYMS MEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C JBYMs IepeMEHHbIMU. [IpuMepsl pelieHns cucreM
HEJTMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3aj1a4 anredpandeckum crnocodom
3.6 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIMH
41 [Tonstne ¢ynkuuu. OOIaCTh OMNpENENeHUs W MHOXKECTBO 3HAaYEHUI
' ¢dynakuu. CriocoObl 3a1anus PYHKITHA
4.2 I'paduk Gyakmuu. YteHre cBOUCTB QYHKINH 110 e€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIONINX PEATbHBIE TPOIECCHI
44 OyHKIIUN, OMUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO IPOMOPIMOHAIBHBIC
' 3aBHUCHUMOCTH, UX TpaduKu
45 Oyukmu y =x?, y = X?
4.6 Oyukumu y = 11X, Y = |x|
4.7 I'paduueckoe penieHne ypaBHEHUN M CUCTEM ypaBHEHHUN

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

1 Yucna v BBIYKCICHUS
11 ParonanbsHble uMcna, WppalMOHANIBHBIE YHCIA, KOHEYHbIE MU OECKOHEUHBIC
' JeCATUYHBIE JPOOU
MHOkecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXYy MHOKECTBOM
' JIEMCTBUTEIIbHBIX YHCET U KOOPAUHATHOMU NpsiMO. CpaBHEHHUE AEHCTBUTENBHBIX
yucell
13 Apudmernueckue 1eHCTBHS C ACHCTBUTEIHHBIMU YHCIAMH
N3mepenusi, mpubOImKkeHus, oleHKU. Pa3Mepbl 00BEKTOB OKPYXKAIOMIETO MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. ITpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmKeHns. Okpyrienue uucen. Ilpukuaka u oneHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEeHMS U HEPABEHCTBA
2.1 VYpaBHEHMS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. PenieHue ypaBHEHH, CBOIAIINXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHue. llpumepbl pelleHMs ypaBHEHUH TPETbel U
' 4EeTBEPTOM CTENEHEHN pa3IoKEHUEM Ha MHOXKUTEIIN
2.5 Pemenue npo6GHO-paliMOHANBHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUN
2.7 VYpaBHeHUE ¢ IByMS IEPEMEHHBIMU H €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHHN C IByMS IEPEMEHHBIMU
29 Pemenne cucreMm IByX ypaBHEHMH, OJHO W3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOU CTENEHU
2.10 I'paduueckas UHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMsI IEpeMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a71a4 alIreOpandeckuM Crioco0om
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBanpaTHble HEpaBeHCTBa
216 I'padmueckas uHTEpmperanuss HEPAaBEHCTB U CHCTEM HEPABEHCTB C JIByMs

NEPEMCHHBIMU




DyHKIUU

KBanparuunas ¢ynkums, e€ rpaduk u cpoiictBa. Ilapabona, koopAauHaTHI

3 BEPIINHBI TapadoJIbl, 0Ch CHMMETPUU MapadoIIbl

3.2 I'paduku pynkumii y=Kx, y=kx+b u ux cpoiicrea

3.3 I'paduku pynkumii y=K/x, y = X° u ux coiicrsa

3.4 I'paduku Qynkuuii , u ux cBoiicTa
4 YucnoBele NOCIE0BATEIBHOCTH

a1 Onpeznenenue U crnocoObl 3aaHUsl YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MIOCJIEIOBATEILHOCTH PEKYPPEHTHOM (hopMyIoi 1 popmMyIioit N-ro yieHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apuMeTHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N UIECHOB

A3 ['eomerpuueckass mnporpeccus. Popmyasl N-TO  4YjJeHa T'€OMETPHUYECKOM
' MPOTPECCUH, CyMMBI ITEPBBIX N YICHOB

44 N3o0paxkenue wieHOB apu(PMETHUECKO W TeOMETPUYECKOH IPOrpeccHid
' TOYKaMU Ha KOOPJAUHATHOM MJIOCKOCTH. JIMHENHBII M 3KCIOHEHIIUAIbHBIA POCT

4.5 Crno’xHbI€ POLIEHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O
o0mero oopazoBanus Ha ocHose PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MMKI, MPUMEHATH UX NpPU PEUICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MnpecTaBlIeHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHUM, IIPU PEIICHUM 3a]a4

U3 IPYTUX y4eOHBIX MMPEIMETOB

VMmenune OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb UHCTHHHBIC U  JIOKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPUMEPLI WU KOHTPIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypaJlbHOE YHCIIO, IPOCTOE M
COCTABHOE 4YMCIJIO, JEIUMOCTb HATyPAJIbHBIX 4YHUCEN, IPU3HAKU
JENMMOCTH, 1IeJI0€ YHCIIO, MOAYJh 4YHClia, OOBIKHOBEHHAas Ipo0b U
JecATu4Hass IpoOb, CTAHJAPTHBIA BUJ YWCIIA, PAMOHAIBHOE YHUCIIO,
UppallMOHANILHOE YHUCJO, apu(METUUYECKUil KBaJpaTHBIM KOPEHb;
YMEHHME BBIIOJHATH JEHCTBUSI C  UWCIAMM, CpaBHUBaTb U
yHOpSAI0OYMBATh YHMCIA, NPEICTaBIATh YHCIA HAa KOOPAUHATHOMN
NpSIMOW, OKpYTJIATh YHUCIA; YMEHHE JelaThb INPUKUIKY U OLEHKY

pe3yiibTaTa BBIUMCIICHHI

YMeHue onepupoBarh IMOHATUSAMH: CTEIEHb C LEJNBIM IOKa3aTeeM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJIbIlIE CIWHHUIIBI; YMEHHE BBIMIONHATh pacd€érel 1Mo Qopmymam,
npeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAXKEHUN U
BBIPAKECHHUI C KOPHSIMH, Pa3JIOKEHUE MHOTIOYJIECHA HAa MHOXKHUTENH, B
TOM 4HCI€ C UCHONIb30BaHUEM (OpPMYT pa3HOCTH KBaApaToB U

KBaJpaTa CyMMBbI U Pa3HOCTH

VYmenue ONCprUpOBaATh NOHATUAMMA: YHCJIOBOC PAaBCHCTBO, YPABHCHUC C



OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUMHEHHbIE U KBAaJAPATHHIE ypaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEpPEeMEHHOMN, CHCTEMbI
JBYX JUHEHHBIX YPaBHCHUH, JIUHEHHBIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aJa4 U3 IPYTUX MPeaMETOB
U TPaKTUYECKUX 3aJa4; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSMYI0 U KOOPAWHATHYIO IUIOCKOCTh JUIS HM300pakeHUs pEUIeHUn

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKIMH, IIPOMEKYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAMOOJbIICE W HAUMEHBINEC 3HAYCHHS
GbyHKIMY; yYMEHHE OIepUpPOBAThH [IOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JHHEHHAsS (YHKIHs, KBaJpaTHUHas (QyHKIIUS,
oOpaTHass TPOMOPIIMOHATBHOCTh, TMapaboya, runepbosa; yMeHUe
CTPOUThH rpaduky QyHKINH, UCIIOIB30BaTh TPaGUKU IS OTPEICIICHHS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, /ISl PEIICHUS 3a[a4 U3 IPYTHUX
y4eOHBIX TPEIMETOB W pEajbHOW JKU3HH, YMEHHE BBIPAKAThH

(dhopMyIaMy 3aBHCUMOCTH MEKIY BEJTMIUMHAMU

Ymenue OIIepupOBAThH MOHSTHUSIMU: [IOCJIEZI0BATEIBHOCTb,
apupmeTHyeckass M IeOMETpUYecKas  IPOrpecCHH;  yMEHHe
WCIIOJIB30BaTh CBOMCTBA IMOCIIEAOBATEILHOCTEH, (OPMYIBI CyMMBI U
o0I1Iero 4jeHa MpH pelleHUH 3a/ay, B TOM 4YMCIe 3a1ad U3 JIPYyrux

Y4eOHBIX TIPEIMETOB U PEATLHOM KU3HU

YMeHue pemars 3a7aud pasHbIX TUIOB (B TOM 4YMCJIE€ Ha IPOLEHTHI,
O WM 4YacTH, JBUXKEHHE, padoTy, IIEHy TOBApOB M CTOMMOCTh
MOKYIIOK M yCITYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIpaBiICHUs JIUYHBIMU U
CeMEeMHbIMUM  (UHAHCAMM); yMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHIO 3a/auu,
UCCIIEIOBaTh NOJIYYEHHOE PEIICHUE U OLICHUBATh IPaBIONON00HOCTH

TMOJIYUCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATHAMM: (Urypa, TOUYKa, OTPE3OK, Mpsmasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEYroIbHUKH, NPSAMOYTOJIBHBIA TPEYyroNbHUK,

Me/nraHa, OWCCEKTpUca M BBICOTA TPEYTOJbHHKA, UYETHIPEXYTOJIBHUK,
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11

12

13

napajuieiorpaMM, pomMO, TpPSIMOYTOJBHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, HAa HAXOXJICHUE TeOMETPUYECKUX BEJIWYUH C MPUMEHEHHEM

M3YYEHHBIX CBOMCTB GUryp u (HakToB

YMeHue onepupoBarh MOHSATUSMU: PABEHCTBO (GUTYP, PABEHCTBO
TPEYTOJIbHUKOB; MMapaIeIbHOCTh M MEPIEHAUKYISIPHOCTh MPSIMBIX,
yroia MexAy MNpsAMbIMH, [EPIEHIUKYJSAp, HAKIOHHAs, IPOEKLUs,
noxobue Guryp, moJoOHBIE TPEYTOJILHUKHI, CAMMETPHUSI OTHOCUTEITHHO
TOYKM M TNPSAMOW; YMEHUE DPACIO3HABaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napayuieNbHOCTh M TEPHEHIUKYIIPHOCTD MPSMBIX B

OKpY KaroIieM Mupe

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSTHUE, YIoj
(BeMIMuMHA yIila, CHHYC U KOCHMHYC yIJla TPEyrojbHHKA), IJIOLIA/ib;
YMEHHUE OLEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYIKarOIIEM
MHUpE; YMEHHE NpPHUMEHATh (OpMyNBl TepuMeTpa U  IUIONAAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO TapajuleJieNUe1a; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJVIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUTOHOMETPHUYECKHUE COOTHOLICHHS  JUISA

BBIYMCJICHUA JJINH, paCCTOHHHﬁ, omaaei

YMmenue wuzoOpaxarb IUIOCKMe (uUrypel M UX KOMOMHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TIOMOUIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WM

CHUMBOJIbHOMY OIIMCAHUTIO

YMeHue  onepupoBarb  IOHATUAMHU:  HPAMOYIOJIbHAs  CUCTEMa
KOOpPAMHAT, KOOpPJAWMHAThl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCIIO, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBI M KOOPAMHATHI I IPEACTABICHUS
JAHHBIX W pEUIeHUs 3ajad, B TOM 4HCIEe M3 JAPYTHUX YyueOHbIX

IIPEAMETOB U pPEaIbHOMN KU3HU
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VYMmenne ONCprUpoOBaTh IOHATUAMMU! CTOIOUKOBBIE U KPYTOBEIC
JIMarpaMMbl, — TaOIUIBI, cpenHee  apudMeTHdeckoe, MeIuaHa,
HauOOJbIIee W HAMMEHBIEE 3HAYCHUS, pa3MaxX YHCIOBOrO Habopa;

YMCHUC HU3BJICKATD, HHTCPIIPECTUPOBATDH nu HpeO6paSOBBIBaTL




uH(popMalno, MPEACTaBIEHHYI0 B TaOiauIlax M Ha JHarpaMMax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEalbHBIX IPOLECCOB U
SBJIIGHUH; yMEHHE paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOILIEeM MUPE
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YMeHue omnepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMNBIT (CITy4alHbIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOATHOCTHU CIIyYaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMHU COOBITHSMH; YMEHHE peIlaTh
3a/ladyd METOJIOM OPraHHW30BaHHOTO Tepedopa M C UCIOIb30BaHUEM
MpaBWIa YMHOXXCHUS;, YMEHHUE OIICHWBATh BEPOSTHOCTH pPEaThbHBIX
COOBITUN W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITHIA B OKPYXAlOIIeM MHpPE H B IKH3HU;
3HAKOMCTBO C TMIOHSITUEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOAANINA W3yYeHHBIH METOJ| Uil pPEeLICHUs
3aa4¥, NPUBOJUTH MPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBHBIE BBIAAIOIIMECS  PE3YJIBTATHI,
IIOJIyYEHHbIE B XOJA€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, NPUBOIUTH
IIPUMEPBI MaTEMATUYECKUX OTKPBITUM U MX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMUPHOU UCTOPHUH



INEPEYEHD DJIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUSA

1 Yucna u BBIYUCICHUS

11 Hatypanbnble u uemnsie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

1o OOBIKHOBEHHBIE W JIECATUYHBIE  JAPOOM,  TPOLEHTHI, OECKOHEUHBIC
' nepUOANYECcKHUe JpooH

13 PanmonaneHpie  umcna. Apudmernyeckue omepanud ¢ paluOHAILHBIMU
' YyHClIaMu

14 JleiicTBuTenbHbIC YHcla. ApUPMETHYCCKHE OIEpalii C JICHCTBUTEIBHBIMU
' YUCIaMHU

L5 [IpubnmxEéHHble BBIUMCICHUS, TpPaBUJIa OKPYIJICHUs, TPUKUJKA U OIEHKA
' pe3yJibTaTa BBIYMCICHUM
2 Anrebpanueckue BhIpaXKeHUs

2.1 bykBeHHbIE BhIpaKeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )

55 Crenenb ¢ uenbiM mokaszatesnieM. CTeneHb C PalMOHAIBHBIM ITOKA3aTEJIEM.
' CaoiicTBa cTeneHU

2.3 MHorouseHbI

2.4 Anrebpanueckas 1poOb

”E Apudmerndeckuit KOpPEHb HaTypaJibHON CTEIICHH. HevictBus c
' apupMeTHIECKUMHU KOPHSIMH HATypaJbHOU CTEIICHH
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llensie u apoOHO-panMoHaNbHbIE YypaBHEeHHMs. CHCTEMBI U COBOKYIHOCTH
' YpaBHEHUH

39 ensie u apoOHO-panmoHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBble OCIEI0BATENHHOCTH

4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEN

4.2 Apudmerndeckas u reomerpuyeckas mporpeccun. Dopmyra  CIOXKHBIX




MIPOIICHTOB

5 DOyHKINH
Oynkuus, crnocoObl 3amaHus ¢GyHkuumu. ['padpuk  Pynkumu. OOnacth
OTIpeNieNIeHus] U MHOKeCTBO 3HaueHui pyHkiun. Hymu gynkuuu. pomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpoMeXyTkM MOHOTOHHOCTH (YyHKUMU. MakCHUMyMbl H
MUHUMYMbl (QyHkuuu. HauOonbliee W HauMeHblee 3HaueHUE (DyHKIMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha NpAMO U TJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GpUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTOYTOIBHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKux BEITUYUH
7.6 BekTopsl Ha I0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepostHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

» Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiecTBo «M3aarenbcTBO
«IIpocBemenue»

* Maremaruka. Anreopa: 8-i kiacc: 6a30BbIi ypOBeHb: YUueOHUK; 16-¢ u3ganue,
nepepadboranHoe Maxkaperue FO.H., Munrok H.I'., Hemkos K.W. u ap.; oz
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTenbcTBo
«IIpocBemenue»

* Marematuka. Anredpa: 9-i kmacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢ n3nanmue,
nepepadboranHoe Maxkaperues FO.H., Munatok H.I'., Hemkos K.W. u ap.; nox
penakiueit TensikoBckoro C.A. AkimonepHoe o01iecTBo «M3aaTenbcTBO

((HpOCBGIHGHHe»

METOINYECKHUE MATEPUAJIbI J1JIs1 YYUTEJIA

1) POIII https://resh.edu.ru/

2) ®ruc.Mos IIkomna https://myschool.edu.ru/

3) bubnmorexa MOIII
https://uchebnik.mos.ru/catalogue?aliases=video.lesson,video.regular

sort_by=published_at subject_program_ids=31953221,31937218,35909469



class_level ids=5

4) bubnuoreka [{OK https://mMounypoku.pd/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enunoe copepxanue o01iero oopa3oBaHus
https://workprogram.edsoo.ru/work-programs

2. bubmorexa MOIII
https://uchebnik.mos.ru/catalogue?aliases=video.lesson%2Cvideo.regular
sort_by=published_at

subject_program_ids=31953221%2C31937218%2C35909469 class_level ids=5






