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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBisieTCd OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOLIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAODKEHUs 00pa30BaHUs U B MIOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yyaromuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuuii, cnocodbe OTpakeHUs MATEMaTUYECKONW HAYKOH SIBJIEHUI U MPOLIECCOB
B NPUPOAE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOJEIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBILIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUSI OO0YyYarolMXCs: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHNe 1 KOHKPETU3AINIo, abcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpPEANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykTtype mnporpammbl y4eOHOTO Kypca «Ajiredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BhIPAKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JIMHUM Pa3BUBACTCSA Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJECHUCTBYS C
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImmMmcs
IPUXOJIUTCS JOTHYECKU PaCCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI

HCKOTOPBIC OCHOBBLI JIOTHKH, IIPCACTABJICHHBLIC BO BCCX OCHOBHBIX pa3aciiax



MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIUE OBJIAJICHUIO OO0YJAFOIIIMMUCS
OCHOB  YHUBEPCAIBbHOTO MaTeMaTHueckoro s3eika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxxanue IWMHUA «Yuclia M BBIUMCICHUS» CIYXUT OCHOBOM s
JanbHENIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHOM
KW3HU. Pa3BuTHE MOHATUS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBPHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NpEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEpUICHHE OCBOEHHUS UHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

ConepxaHue JByX  anreOpanyeckux JUHUA —  «Ausrebpanyeckue
BBIPOKEHUS» U «YPaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (OPMHPOBAHUIO Y
00yJarommxcs MaTeMaTHYECKOro ammapara, HeoOXOAMMOro Ui pEIICHUs 3a1ad
MaTEMaTHUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. Ha
YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHUs Y4eOHBIM Marepuan TpyHIupyercs
BOKPYI pAallMOHAJIBHBIX BBIpOKEHUU. AJredpa JAEMOHCTPUPYET 3HAYCHUE
MaTEMaTUKH KaK SI3bIKa JUISl TTOCTPOEHUS MATEMaTHYECKUX MOJIEIeH, OMMCaHus
MPOIIECCOB U SIBJICHWU pealibHOro mupa. B 3amaum oOydeHus anreOpe BXOJIST
TaK)Ke JajJbHEHIee Pa3BUTHUE ATTOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, W OBJAJ€HHUE HAaBBIKAMU
JeAYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEHN K MATEMaTHYECKOMY TBOPUECTBY.

Copepxanne  (yHKIIMOHATbHO-TpapUUeCKOil  JUHWHM  HAIEJIEHO  Ha
MOJIy4eHUE  OOydYalomMUMHCS  3HAHUW O  (PYHKIMSAX KAk  BaKHEUIIEH
MaTeMaTUYeCKOW MOJENTU Jis ONHCAaHWS W HCCIAEAOBAaHUS Pa3sHOOOpPA3HBIX
NpOIECCOB W SBIEHWH B mpupoie u oOmectBe. M3yuenue wmarepuana

CIIOCOOCTBYET pPa3BUTHIO Yy OOYyYaIOIMMUXCS YMEHHS HCIIONBh30BATh PA3IMUHBIC
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BBIPA3UTEIBHBIC CPEJCTBA SI3bIKA MATEMATHKH — CJIOBECHBIC, CHMBOJIMYECKHE,
rpaguvecKkue, BHOCUT BKJIaa B (OPMHUpPOBAHWE TIPEACTABICHHA O POJIK
MaTEeMaTHKHU B Pa3BUTHH [TUBUIU3AIIUU U KYJIbTYPHI.

CormacHo y4yeOHOMY IIaHy B 7-9 Kilaccax wW3y4yaeTcs YYEOHBIA Kypc
«Anre0Opa», KOTOPHIA BKIIIOUAET CIEAYIONIME OCHOBHBIC Pa3feiibl COICpPIKAHUS:
«Yucna © BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBAY, « DyHKIIHW.

Ha usydenne yueOHOTO Kypca « Anredpa» otBoautcst 306 qacoB: B 7 Kimacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9

kimacce — 102 gaca (3 yaca B HEZIEIHO).



COAEPXKXAHUE OBYUYEHUA

7 KIIACC

Yuciia 1 BBIYMCTICHUS

Jpobu OOBIKHOBEHHBIE U AECCATUYHBIE, EPEXO] OT OAHOW (HOPMBI 3aAMKCH
npobeit k gapyroi. IloHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JEHCTBUS €
palMoHaNBHBIMU YKciIaMu. Pelienne 3agad U3 peajbHOW MPAKTHKW HA YacTH, Ha
JpoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OINpeaeieHue, NpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuce
IPOLIEHTOB B BHUJIE€ JIpoOU M ApoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTHI, PELIEHUE 33]1a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHeHne TPU3HAKOB JEIMMOCTH, pa3JIOKEHUE Ha MHOXKHUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCHMOCTH, B TOM 4ucile I@psMas M oOpaTHas
MPONOPIIMOHATIBHOCTH.

AJire0panvecKue BbIPaKEeHUs

IIepeMeHHBIE, YUCTIOBOE 3HAUCHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3HaueHUA nepeMeHHbIX. [Ipencrapnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnHousnensl 1 MHOTOWIeHbl. CTeneHs MHOTousIeHa. Clio)keHue, BIUYUTaHHE,
YMHOKEHHE MHOTOWIEHOB. DOpMyJibl COKpPAIIEHHOIO YMHOXEHHUS: KBaapar
CyMMBI W KBaapar pa3zHocTH. Popmyrna pa3HOCTH KBaApaToB. PasnoxeHue

MHOI'OYJICHOB HAa MHOXKHTCJIH.



YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YypaBHEHHsA, MpaBHIa MPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHU.

JIuHeHOE ypaBHEHME C OJHOW NEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YpPAaBHEHHUS, pEIICHHE JIMHEWHBIX YypaBHEHUU. COCTaBIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7ja4u. PeleHne TeKCTOBBIX 3a/1a4 C TOMOIIBbIO YPaBHEHUI.

JIuneiiHoe ypaBHEHHUE C ABYMsI IEPEMEHHBIMH U ero rpaduk. Cuctema AByX
JUHEWHBIX YPAaBHEHHN C ABYMs MEPEMEHHbIMU. PelleHue cucrtem ypaBHEHUU
CocOOOM TMOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHM.

DOyHKUUHA

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexyTku. PaccrosiHue
MEXKy ABYMS TOYKAMHU KOOPIAMHATHOU IPSAMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca u opavHaTa
TOYKHU Ha KOOPJAWHATHOM MockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (hOpMYTIaMU.
Urenne rpaduxoB peanbHbix 3aBucuMmocTeil. [lonstue dynkuuu. [paduk

¢bynkuuu. CoiicTBa pyHkuuil. JInnelinas pynkuus, e€ rpaduk. 'padux GyHkumn

y = |X|. I'padmyeckoe perieHue TUHEWHBIX YPaBHEHHUH M CHUCTEM JIMHEHHBIX
YPaBHEHUM.
8 KUIACC

YucJia 1 BLIYUCIEHUSA

KBagpatueiii kopeHb u3 uucia. lloHstne 00 uWppalMOHAIBLHOM YHCIE.
JlecaTranable TPUOIMKEHUST UPPAIMOHAIBHBIX urcen. CBoHCTBa apu(METHICCKHIX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHNCIOBBIX BhIpaKECHUN
Y BBIYUCJICHUSAM. JIeHCTBUTEIbHBIC YUCIIA.

Crenenb ¢ LeNbIM NTOKa3aTenaeM 1 e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.



AJredpandeckue BbIpaKeHUs

KBagpaTHpii  TpEXuieH, pas3jgoKeHUE KBAAPATHOIO TPEXUWIEHAa Ha
MHOKHUTEIIN.

AnreOpandeckas apoO6b. OCHOBHOE CBOWCTBO aireOpandeckod Iapoowu.
CrnoxxeHue, BBIUMTAHUE, YMHOXKEHHE, JI€JI€HHE aireOpandeckux JapoOei.
PannonanbsHbie BhIpaXXeHHS U UX ITpeoOpa3oBaHue.

U HEPaBEHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOTO YpPaBHEHHS.
Teopema Buera. Pemienvne ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM M KBAJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['padmyeckas uHTEpHpETas YPaBHEHUN C ABYMs IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpaBHEHHU C JBYMsS IIepeMEHHBbIMHU. lIpumepnl pemreHns cucrem
HEJIMHENHBIX YPABHEHUM C IBYMs [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1au alredpandeckum crocoooMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
PaBHOCUIIBHOCTE HEpPAaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMBbI JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUUHA

[lonstue ¢ynkuuu. OO6nacTh ONpeAeNeHUuss M MHOKECTBO 3HAuUEHUH
¢bynkunn. CnocoObl 3a1aHus PyHKIUH.

I'padux pynxnuu. Urenue cBoiicTtB dyHkumuu no e€ rpaduky. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX peabHbIE MPOLECCHI.

@OYHKIMY, OINHUCHIBAOIINE TMPSAMYI0 M OOpaTHYH MNPONOPUUOHATIbHBIE
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|x|. [paduaeckoe

pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.



9 KUIIACC

Yucia 1 BIYMCICHUS

PannonanpHbie yncia, UppalMoHaIbHbIE YUCIIA, KOHEYHbIE U O€CKOHEUYHBIE
JECATUYHBIC ApoOr. MHOXKECTBO ACHCTBUTENBHBIX YHCEN, JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHbIE JecATUYHBbIE IpoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBUE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YHCENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JECUCTBUTEIBHBIX YHCEN, apu(METUUECKHE JECUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMHU.

Pa3mepsl OOBEKTOB OKpYXKAIOIIETO0 MHpPA, JIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[Ipubnm>k€HHoe  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  MPUOJMKECHHUS.
Oxkpyrnenue uucen. [Ipuknika u oueHKa pe3yabTaToOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHne ypaBHEHHM, CBOASIINUXCS K KBAAPATHBIM.
buksanpatrHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUM TPETbEN U 4ETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-palniMOHANBHBIX ypaBHEHHM. PelieHne TEKCTOBBIX 3aad
aNredpandyecKuM METOJIOM.

YpaBHeHUE ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemienue cucrteM AByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a71a4 ajare0panyeckuM crocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. PemeHne cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['paduyeckass wuHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS

MNCPCMCHHBIMMU.



DOyHKIUU

KBanpatnunas ¢ynkuus, e€ rpapuk u cpoiictBa. [lapabomna, koopauHaThI
BEPIIMHBI 11apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBOWCTBA.

YucaoBbie MOCJIEI0BATEILHOCTH U IPOrPecCun

[loHsiTUE YMCITOBOM MOCIENOBATEILHOCTH. 3aJaHHME IOCIEI0BATEIbHOCTH
peKkyppeHTHO (popMyoit u hopmysiol N-To wieHa.

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opmyibl N-ro 4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakeHne 4ieHOB apu(METHUYECKOW M TeOMETPUUECKOW MPOrpecCHid
TOYKaMHU Ha KOOPAWHATHOM ITIOCKOCTH. JIMHEWHBIN M AKCIOHEHUUAIBHBINA POCT.

CnoxHble IIPOLICHTHEI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHUS IPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

OPOSBJICHHEM MHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUNCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUKCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJIb30BAaHUIO 3THX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHHIO OOS3aHHOCTEN rpakJlaHuHA U peanu3aluu ero
npaB, MPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIIEHUM NPAKTUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MaTEMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:
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CHOCOOHOCTBIO K OMOIMOHAIIBHOMY M  3CTETUYECKOMY BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTeMaTUYeCKhe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTallUed B JCATEIBHOCTHU HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOIBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UYeIOBEUYECKOM
JESATEIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAYUMOCTH JJIsi Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYyJIbTypOW Kak CpPeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEHIIMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GOPMHPOBAHME KYJBTYPbI 310POBbHA H
IMOLMOHAJIBHOI0 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHATh MATEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pOBOE  IHTAHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUM W  OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'o )K€ MpaBa Ipyroro 4YeJI0BeKa;

7) 3K0JI0OTHYEeCKOe BOCIIMTAHME:

OpUEHTalMel Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU JUIsl pelleHus 3a1au
B 00JacTh COXPAaHHOCTH OKpYXaroullell cpenbl, IIaHUPOBAHMUS IMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX IMOCJIEICTBUI [JIsl OKPYXalolleld Cpenbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHUs;

8) ajanTanusa K U3MEHAIIUMCH YCJIOBUSAM COUMAILHON U NMPUPOIHON
cpeabl:

TFOTOBHOCTBIO K JIEWCTBHUSM B YCIIOBHUSIX HEONPENETEHHOCTH, MOBBIIIEHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4YE€pPE3 NMPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU

HOBBIC 3HAHUS, HABBIKWU 1 KOMIICTCHIIMU W3 OIIbITAa APYTUX,
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HEOOXOIUMOCThIO B (OPMHpPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMynTupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEQUIUTHl COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMBbIE PEIICHUS] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKA M

IHOoCJICACTBHUA, (I)OpMI/IpOBaTI) OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JaeiicTBUA:

e BBIABJISITh U XapAKTEPU30BATH CYLICCTBCHHBIE MPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TIOHATHM, OTHOIICHUN MEXAy TMOHATHAMH, (HOPMYIHPOBATH
OTpeIeNICHUs] IOHITUHN, YCTAaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIacCU(pUKAIUU,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

e BOCHPUHHUMATH, (OpMyIHpOBaTH MW MPeoOpa3oOBBIBaTh  CYXKICHHS:
YTBEPIAUTEIbHBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

e BBISBJIATH  MATEMAaTUYECKME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTUBOpeUrs B (akTax, JAHHBIX, HAOIIOJACHUSAX W YTBEPKICHMSX, MpeajiaraTh
KPUTEPUU JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHNIA;

e JICJIATh BBIBOJIBI C HCIIOJb30BAHUEM 3aKOHOB JIOTWKH, JICIYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e paszbupaTh JOKA3aTEIHLCTBA MATEMATUUYECKUX YTBEPKICHUHN (TIPSIMBIE U OT
MPOTUBHOTO),  MPOBOJAUTHL  CaMOCTOATEIBLHO  HECJIOXKHBIE  JOKa3aTeIhbCTBA
MaTeMaTH4eCKnX (paKTOB, BBHICTpAaWBATh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U

KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,;
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e BBIOMpaATH CIOCOO pelmieHus: y4eOHOH 3amauM (CpaBHHMBAaTh HECKOJBKO
BApUAHTOB  PCIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIIMA ¢ yIETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

e HCIOJIb30BATh BOIPOCHI KAK MCCIECIOBATEIbCKUA UHCTPYMEHT MTO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEUUE,  MOpodiieMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (OpMUPOBATH THIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIHI0, MHEHHUE;

e MPOBOJUTH IO CAMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY HECIIOXKHBINA
HKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHHE [0 YCTAHOBJIEHHIO OCOOEHHOCTEU
MaTEeMaTHYECKOTr0 00BEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

e CaMOCTOSITEILHO (DOPMYIHPOBATH 00OOIIIEHHS U BBIBOJIBI 1O pE3yJibTaTam
OPOBEAEHHOIO  HAONIONEHHUSA, HUCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLECCA, & TAKXKE BBIIBUIAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

e BBIBISTH HEAOCTATOYHOCTh M HM30BITOUHOCTh HH(POPMAIMH, [aHHBIX,
HEOOXOUMBIX JIJIsl pELICHU 3a4a4u;

e BBIOMpaTh, AHAIU3UPOBATH, CHUCTEMATHU3UPOBATh M HHTEPIPETUPOBATDH
UH(GOPMAIMIO Pa3IMYHBIX BUAOB U (OPM IpE/ICTaBICHHUS;

e BbIOMpaTh (QopMy mnpeacTaBieHUuss WHGOPMAMU W WIUTIOCTPUPOBATH
peliaeMble 3a/1a4u CXeMaMu, uarpaMmmMaMu, HTHOW rpa@uKoi U MX KOMOWHALUAMU;

e OIICHMBATh HAAEKHOCTb MHMOpPMAIMHM MO KPUTEPHSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeHCTBHSA:

 BOCIIPUHUMATH U (POPMYIUPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUIMHU

n neiIsaMu 06H_[CHI/I$I, ACHO, TOYHO, I'PaMOTHO BbIPpaXXaTb CBOIO TOYKY 3PCHHUA B
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YCTHBIX U NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUs 3aJauH,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0J1¢ 0OCY>KJICHHSI 33]1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBbl,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pelIeHus, COMOCTaBISATh CBOM CYXKJEHHUS C CYXJICHHMSIMH JPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMynTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

e IPEJICTABIISATh  PE3YJNbTAaThl  pEIICHHMs]  3aJadyd,  OSKCIEPHUMEHTA,
UCCJIEIOBAHMS, TPOEKTA, CAMOCTOSATEIbHO BBIOMpPATh (OpMAT BBICTYIUICHUS C
y4€TOM 3aJ1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH;

e IOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHUBUTyJIbHOU
paboTHI NPU PEIICHUN YUeOHBIX MaTEeMaTHYECKUX 3a/1aY;

e IPUHUMATH 1I€TTb COBMECTHOU JAESITENBHOCTH, IUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboOThI, pacrpenesnsaTh BUIbl pabOT, AOroBapUBaThCHA, O0CYKIATh
MPOIIECC U Pe3ybTaT pabOoThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIIOICH;

e y4aCTBOBaTh B TIpyNnoBbiX (opmax paboTel (0OCyxIeHus, OOMEH
MHEHHUSIMHM, MO3TOBBIC INTYPMBI W JPYTHE), BBITOJHITH CBOK YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JIPYTMMU YJICHAMH KOMAaH[IbI, OIICHUBATH
KaueCTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA

Camoopranusanus:

e CaMOCTOSITEBHO COCTABIIAThH IUIAH, aJITOPUTM pPEIICHUs 3aJayM (WA €ero
4acTh), BBIOMpaATh CHOCOO pEImIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHUPOBATH BaPHAHTHI
pemieHui ¢ y4éTOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIUOHAJILHBIA HHTEJIEKT:

e BIJIQJIETh CHOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIA Tpolecca MU

pe3yJibTaTra pCIICHUA MaTEeMaTH4YECKOM 3aJa4u,
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e NPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IPH PEIICHUH
3aJl1a4yd, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
Hal/ICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OILICHMBATh COOTBETCTBHUE PE3yJIbTAaTa ACATEIBHOCTH IOCTABICHHOM LEIN
U YCIOBUAM, OOBSCHATh MNPUYMHBI JIOCTHKEHUS WJIM HEIOCTHKEHUS IIelu,

HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 7 kJjacce OOyYarOIIUMCS TMOJYYHUT CIEIYIOLINE
MpeAMETHBIE PE3YIbTaTHI:

Yucsia 1 BBIYUCJICHUSA

BeimonHaTe, coderas yCTHbIE W NMHCHbMEHHBIC MPUEMBI, aprU(pMETHUECCKUC
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaMHU.

HaxoauTh 3HaueHHMS YHCIOBBIX BBIPAXXEHUM, NMPUMEHATH Pa3HOOOpa3HbBIC
CriocoObl M MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAXKEHUMN, COJEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[TepexoauTh OT OAHOW (POPMBI 3aMKMCH YHUCEN K ApYyroi (mpeoOpa3oBhIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CSATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHMBATH U yHOPSA0UYMBATH pallMOHAJIBHBIC YUCIIA.

OKpyrJsITh yncna.

BpInonHAT NPUKUAKY M OLEHKY pe3ysibTaTa BBIYMCICHUM, OLICHKY
3HAYEHHW YHCJIOBBIX BBIPAXKEHUN. BBIMONMHATH JEUCTBHS CO CTENEHSIMHU C
HaTypaJbHbIMU MTOKA3aTEISIMH.

[IpyuMeHsIT,  OpU3HAKM  JIEIUMOCTH,  pPa3JIoKEHHE Ha  MHOXXHUTEIH
HaTypaJbHBIX YHCET.

Pemate mpakTHUKO-OPMEHTUPOBAHHBIC 3aJa4M, CBSI3aHHBIC C OTHOIICHHEM

BCIIMYMH, MIPONOPHHUOHAJIBbHOCTHBIO BCJIWYHMH, IHIPOLHCHTAMH, HWHTCPIIPCTHUPOBATDH
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pe3yabpTaThl PELICHMs 3a1ad ¢ y4€TOM OTPAHMYEHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJuireOpandecKkue BbIPaKeHUSA

Hcnonb30BaTh anreOpanyeckyio TEPMUHOJIOTHIO U CUMBOJUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUEOHOIr0 MaTepuaia.

HaxomuTte 3HaueHUs OyKBEHHBIX BBIPDAKEHUN IpPU 3aJaHHBIX 3HAUYECHUAX
IIEPEMEHHBIX.

BoeinonHATe  mpeoOpa3oBaHUs  LEJIOTO  BBIPAXKEHMST B~ MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CIIATa€MBbIX, PACKPBITHEM CKOOOK.

BpINOMHATE YMHOKEHHME OJHOWIEHA HAa MHOTOYWIEH M MHOTOWIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymIeCTBIATh PA3JIOKEHUE MHOIOYIECHOB HAa MHOXKHTENIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXUTENs, TPYNIUPOBKU  CIaraéMsiXx,
IpUMEHEHHUs (HOPMYJI COKPAILEHHOTO YMHOKEHUSI.

[IpuMeHATh IpeoOpa3oBaHUsT MHOTOWIECHOB JIJISl PELIEHUS pPa3JInYHbIX 337a4
U3 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEISAMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pewrare nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSS IpaBUJIa
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. IIpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpuMeHATh rpadguueckue METONbl MPU PELICHUH JTUHEHHBIX YpaBHEHUH U
UX CHUCTEM.

[TogOupaTe mpuMepbl Hap 4YUCEN, SBISIIOUUXCS PELICHUEM JIMHEHHOTro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CtpouTh B KOOPJIMHATHOW IUIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TIpaUKOM, NPUBOJAUTH MPUMEPHI PELICHUS

YPaBHECHUS.
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Pemars cucrembl AByX JMHEHWHBIX YPAaBHEHUM C JABYMs IEPEMEHHBIMM, B
TOM YHCJIE TpaQUUIECKH.

CocraBisaTh M pemiaTh JMHEHHOE YpPAaBHEHUE WJIM CUCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPHOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKUNH

N300paxaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOpJWHATaM, JIy4d, OTPE3KH, HWHTEpPBaJbl, 3alHChIBATh YHCIIOBBIC
IIPOMEKYTKH Ha alre0OpanvyeckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOpPJIHUHATaM,
CTPOUTH TpaduKK TUHEHHBIX QyHKIHH. CTpouTh rpaduk GyHKIMH Y = [X|.

OnuceiBaTh € TOMOILIBIO (PYHKUIMNA H3BECTHBIE 3aBUCHUMOCTU MEKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU IO 3HAYECHHIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NpeacTaBleHUss U aHanu3a WH(OpMaluy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K koHiy oOyuenus B 8 kJjacce OOydYarONIMICS TOJMYYUT CIETYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonb3oBaTh HayaldbHbIE MPEACTABICHUS O MHOXKECTBE JEUCTBUTEIbHBIX
yucen JJIsl CPaBHEHUSI, OKPYTJIEHUS U BbIUUCIECHUMN, NU300paxaTh JAEHCTBUTEIbHbBIC
YHCJIAa TOYUKaMH HA KOOPAWHATHOM MPSAMOM.

[IpuMeHATh TOHATHE apU(PMETHUECKOro KBAJAPATHOIO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS

CBOWCTBA KOPHEH.
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Hcnonp30BaTh 3amucu OOJIBIIAX W MAJIBIX YHUCEN ¢ TIOMOIIBIO TECSITHYHBIX
npoOeit u creneneit yucna 10.

AJuireOpandecKkue BbIPaKeHUSA

[IpyuMeHATP TIOHATHE CTENEHW C UEIbIM IIOKAa3aTelIeM, BBIIOJIHSATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTEIICHH C LIETBIM MOKa3aTesIeM.

BbINONMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUs PALMOHATBHBIX BBIPAKCHUM
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMu APOOSIMHU.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensThs peoOpa3oBaHUs BRIPAKEHUN IS PEUICHUS] Pa3IMYHBIX 3a/1ad
W3 MAaTEeMAaTHUKH, CMEXHBIX TPEAMETOB, U3 PEATLHON MTPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHElHbIC, KBaApATHBIE YPAaBHEHUS W PalMOHAIbHBIC YpPaBHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBoaNTE POCTENIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHECHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYITUPOBKU 3ajaud K €€ anredpandeckoi
MOJIEJIA C IIOMOIIBK) COCTABJICHUS YPaBHECHUS WIIM CHUCTEMbl YpaBHEHUU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBIA PE3yJIbTAaT.

[IprMeHSATh CBOWMCTBA YHCIOBBIX HEPABEHCTB I CPABHEHHUS, OLIECHKU,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpaMyYecKyr0 WJUTIOCTPALIMI0 MHOXKECTBAa pEIICHUNW HEPaBEHCTBA, CHUCTEMBbI

HEPABEHCTB.

DOyHKIUU
[Tonnmath ¥ UCHONB30BaTh (PYHKIIMOHAIBHBIE MOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHMsI), ONMPENesITh 3HaueHHe (QYHKIHUH MO 3HAYEHUIO

apryMeHTa, ONpeeNiaTh CBOMCTBa (PyHKITHH 10 €€ rpaduky.
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Crtpouts rpaduku 3MeMEeHTApHBIX PYHKINUN BUA:

y = kIX, y = X2, y = X3,y = |X|, Yy = VX, OmKCBHIBaTb CBOIHCTBA YHCIOBOIL
dbyHkIuu 1o e€ rpaduxy.

K koHmy oOyuenus B 9 kJjacce OOYYArOIIMICS TMOJTYYUT CICTYIOIIHNC
MpEeIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE U UPPALMOHAIbHBIE YHCIIA.

Boinonuate  apudmMeruyeckre ACHCTBUS C  pAlMOHAIBHBIMU YHUCIIaMH,
codeTass YCTHbIE M MHUCHMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UpparmoHaIbHBIMU YUCIaMHU.

HaxoguTe 3HaueHHs] CTENEHEHM C UEIbIMU [OKAa3aTelsIMU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHUCIIOBBIX BBIPAKCHUH.

OKpyIJisiTh JI€MCTBUTENIbHBIE YKCIA, BBIIOJHATh NPUKUIKY pe3ysbTaTa
BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHNs U HEPpaBeHCTBA

Pemiats nuHeElHbIE W KBaJpaTHbIE YpaBHEHUs, YPABHEHHUS, CBOISALIMECS K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemate cucTteMbl IBYX JIMHEWHBIX YPAaBHEHHU C JIBYMs IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

Pemath TekCTOBBIE 3ajaud  aNreOpanvyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C JBYMSI IEPEMEHHBIMHU.

[IpoBOaMTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHUCJIE C TPUMEHEHUEM TpadUyuecKuX NpeICTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUW PEIICHUS, €CIH HUMEET, TO CKOJbKO, W
npouee).

Pemate nuHEWHBIE HEPAaBEHCTBA, KBAJpAaTHBHIC HEPABEHCTBA, HM300pakaTh
pELICHNE HEPABEHCTB HA YMCIIOBOM NPSIMOM, 3alMCHIBATh PEIICHHUE C MOMOIIBIO

CHMBOJIOB.
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Pemwate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBbl HEPABEHCTB,
BKJIFOYAIOIIUE KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pPEIICHHE CHCTEMBI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMCBHIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PELICHUH PA3IUYHBIX 3a]a4.

DOyHKUNHA

Pacnio3naBaTh (yHKUMM H3Y4eHHBIX BHUAOB. [loKa3bIBaTh CXEMAaTUYECKU
pacIioyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH rpadukoB QyHKIMH Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx +c, y=x3,y=1X Yy = |x|, B 3aBucEMOCTH OT
3HaYEHUN KOA()PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

CtpouTh U M300pakaTh CXEeMaTHYECKU rpaUKU KBaAPATUYHBIX (DYHKIIHA,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUI 110 MX rpaduKaM.

Pacno3naBaTh KBagpaTHUHYIO0 (QYHKLIHIO 1O (pOopMyJsie, MPUBOJUTH PUMEPHL
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacno3naBaTh apu(pMETUUYECKYI0O U T€OMETPUYECKYIO IPOrPECCUU IPHU
Pa3HbIX COCO0axX 3aaHMsl.

BbBINONHATS  BBIYMCIAEHUS C HUCHOJNb30BaHWEM (opmyn N-ro yieHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh ujieHbl MOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPAUHATHOMN
MJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMU IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PeaIbHOM JKU3HU (C UCIOIBb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX

TEXHOJIOTHUHA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koan4yecTBO 4acoB DJIEKTPOHHBIE
HauMeHoBaHuUe pa3iejioB H TeM (uudposbie)
Ne i/ HpOrpaMMBI Beero KOHTpﬁOHLHbIe HpaKTﬁnquKne 06pazoBaTebHbIE
pa6oThI pa6oThI pecypesi
bubnunorexa LIOK
1 Yucia 1 BeaucieHus. ParnoHansHble Yncia 25 1 https://m.eds00.ru/7f415b90
bubnunoreka LIOK
2 AJIreOpautecKUe BhIPAXKCHHs 27 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 YpaBHEHHs 1 HEPABEHCTBA 20 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopauuater u rpaduku. QyHKuu 24 1 https://m.edso0.ru/7f415b90
bu6mmoteka IIOK
5 IToBTOpenue 1 0000MmeH e 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KVIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/n IpOrpaMMBI Beero KOﬁHTpO.HbeIe HpﬁaKTquCKI/Ie 0GPa30BATETBLHBIE
padoThI padoThI pecypes
bubnuoreka [HOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Uucna m BeramcieHus. CTeneHb ¢ IEIbIM 7 bubnuoreka [HOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpakeHus. KBanpaTHblit 5 1 bubnmoreka [HOK
TPEXUWIEH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BBIPDKEHNS. | ¢ 1 bubnuorexa HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss U HepaBeHCTBAa. KBanparHbie 15 1 bubnmnoreka LHOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBuenuss u  HepaBeHcTBa. CHCTEMBI 13 bubnmnoreka I[HOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmnoreka [HOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubmnoreka [HOK
8 DyHiiH. OCHOBHEIE NOHATHA S https://m.edsoo.ru/7f417af8
bubmnoreka [HOK
9 DyHiIH. THCTOBEE QYHKIHH 9 https://m.edsoo.ru/7f417af8
bubmmoreka HOK
10 Iosropenne 1 0bobmernue 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 102 6 0
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9 KJIACC

Ne KosnuecTBo yacoB DJIeKTPOHHbIE
I /;1 HaumeHoBaHue pa3iesioB U TeM Kontpoabnsre | TpakTieckue (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI pecypebi
1 Yucna v BeruuciaeHus. J[eMCTBUTENbHBIE YU CIIA 9 buGnnorexa LIOK
https://m.edso00.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnoreka [HOK
OJHOM IepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [HOK
ypaBHEHU U https://m.edso00.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 Eg&?ﬁ%ﬁ;{;gg/}éf 419408
> | Dymkunn 16 . ﬁfffs?ﬁ%fé(sigﬁﬁmmdos
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 Eg&?ﬁ;ﬁ;&ggﬁf 419408
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubnmnorexka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne /i Tema ypoxa KoaunvecTBo yacos JIeKTPOHHBbIE U(PPOBHIE
Bcero o0pa3oBaTe/bHbIe pecypchl
1 [ToHsATHE palIMOHAIELHOTO YHCIIA 1
5 Apudmerndeckre ASUCTBHS ¢ pPalMOHATHHBIMH 1
qucIaMu
3 Apudmernaeckue 1eiHCTBHS ¢ palliOHATBHBIMA 1
quCcIaMu
4 Apudmernaeckue 1eiCTBHS ¢ palliOHATBHBIMA 1
quCcIaMU
5 Apudmernueckue 1eHCTBUS € pallMOHAIBHBIMU 1
YHCIaMU
6 Apudmernueckue 1eHCTBUS ¢ palliOHATbHBIMU 1
qHCIaMA
7 CpaBHeHue, yopsJ0YMBaHUE PALIMOHAIBHBIX YHCEll 1
8 CpaBHeHue, ynopsJ0YMBaHUE PALMOHAIBHBIX YHCEl 1
9 CpaBHeHue, YIIOPSI0YMBAHUE PAITMOHATBHBIX YHCEI 1
10 CreneHsp ¢ HaTypalabHBIM NIOKA3aTEIEM 1 bubmiorexa HOK
https://m.edsoo.ru/7f4211de
11 CreneHsp ¢ HaTypalabHBIM NIOKA3aTEIEM 1 bubmiorexa LIOK
https://m.eds00.ru/7f421382
12 CreneHsp ¢ HaTypalabHBIM IIOKA3aTENEM 1 bubmorexa LIOK
https://m.edsoo.ru/7f42154e
13 CreneHsb ¢ HaTypalabHBIM IIOKA3aTENEM 1 bubmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1
15 PemeHHev OCHOBHBIX 3aj1a4y Ha APOOH, MPOLEHTHI U3 1
pearbHON MPaKTHKH
16 Perienue OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3 1
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peanbHON NPAKTUKH

Pemenue OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3

17 . 1
peasbHON MPaKTUKU
18 PemeHHe: OCHOBHBIX 33J[a4y Ha ApOOH, MPOLEHTHI U3 1
peanbHON MPaKTUKU
19 [Tpu3HaKK JETUMOCTH, PA3I0KEHHS HA MHOXKHUTEIN 1
HaTypaJbHbIX YHCEI
20 [Ipu3HaKK JeTUMOCTH, PA3JI0KEHHs] HA MHOXKHUTEIN 1
HATYPaJIbHBIX YHCEI
21 Peanbubie 3aBucumoct. [Ipsmas u obparHas 1
POIOPIMOHAITILHOCTH
29 Peanbubie 3aBucumoct. [Ipsmas u obparHas 1
PONOPIMOHAITILHOCTH
23 Peanbnbie 3aBucumoctu. [Ipsimast u obpaTHas 1
IPONOPLIMOHATILHOCTH
24 Peanbnble 3aBucumocTtu. [Ipsimast u odpaTHas 1
PONOPLMOHAIILHOCTH
o5 KOHTp”OJ'II)HaSI paborta no Teme "PanmoHanbHble 1
qucia
26 BykBeHHbIE BhIpaKeHUS 1 }h;H6J?HOTeKa LOK
ttps://m.edsoo.ru/7f41feec
27 Dopmyisl 1
28 DopmyIabl 1
29 Ilepemennsle. JlonycTUMbIE 3HAUEHHSI TEPEMEHHBIX 1
[IpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH
30 pEﬁ:KpLE)TI/Ie CKO6OK}II/I an/IBeneHHg H0}106H,I>IX 1 BH6J_IHOTeKa HOK
CTArACMBIX https://m.edsoo.ru/7f41fafa
[IpeoOpa3oBanre OYKBEHHBIX BhIpAXKEHUN
31 paE:KpLII)THe CKO6OK}II/IKHpI/IBCIIeHI/I£ HOI[O6H,BIX 1 EH@_IHOTeKa HOK
CTArAEMELX ttps://m.edsoo.ru/7f41fd70
32 [TpeoOpa3oBanue OyKBEHHBIX BBIPAKECHUH, 1
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packpbITHE CKOOOK U TPUBEICHUE MOA00HBIX
CcllaraeMbIX

[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,

33 packpbITHE CKOOOK U TPUBEICHHUE MOA00HBIX
cllaraeMbIX
34 CBolicTBa CTENEHH C HATYpaJIbHBIM MOKa3aTeIeM BHGJ_IHOTeKa LHOK
https://m.edsoo0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM I1OKAa3aTEIEM Enbmiorexa LIOK
https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJbHbIM I10KAa3aTEIEM Enbmiorexa LIOK
https://m.edsoo.ru/7f4218be
bubanoreka [IOK
31 Muorounene! https://m.edsogru/7f42276e
bubanoreka [IOK
38 Muorounene! https://m.edsogru/7f422930
39 CnoxxeHue, BBIYMUTaHNUE, YMHOKEHNE MHOTOUYJICHOB bubmoreka [JOK
’ ’ https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYMUTaHUE, YMHOKEHNE MHOTOUYICHOB bubmoreka [JOK
’ > https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE MHOTOUJIEHOB bubmoreka [JOK
’ > https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYMUTaHUE, YMHOKEHNE MHOTOUYICHOB bubmiorexa [JOK
’ ’ https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS BH6J_IH0TeKa LOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS BH6J_IH0TeKa LOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS BH6J_IH0TeKa LOK
https://m.edsoo.ru/7f424c12
46 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS BH6J_IH0TeKa [OK
https://m.edsoo.ru/7f424fd2
47 @opMyJIbl COKPAILIEHHOIO YMHOXKECHUS bubnuoreka [IOK
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https://m.edsoo.ru/7f4251d0

48 PaznosxeHre MHOTOUYJIEHOB HA MHOXKUTEITU bubmnorexa [IOK
https://m.edsoo0.ru/7f423312
49 Paznosxenre MHOTOUYJI€HOB HA MHOXKUTEITN bubmnorexa [IOK
https://m.edsoo.ru/7f4237fe
50 Pa3nosxeHre MHOTOUYJICHOB HA MHOXKHUTEIN bubmnorexa [IOK
https://m.edsoo.ru/7f4239de
51 Pa3no)xeHre MHOTOUJICHOB HA MHOYKUTEIN
50 KonrtponsHas pabora no reme "Anredpanyeckue
BbIpaKeHUs "
53 VYpaBHeHue, npaBuiia npeodpazoBaHus ypaBHEHMUS,
PAaBHOCUIIBHOCTh YPaBHEHHM
54 JIuneliHOe ypaBHEHHE C OJHOU EPEMEHHOM,
peuIeHuE JIMHEMHBIX YPaBHEHUI
55 JIuneliHOe ypaBHEHME C OJHOM IEPEMEHHOM, bubnnoreka [JOK
pelIeHue JIMHEMHBIX YPaBHEHUIN https://m.eds00.ru/7f420482
56 JInHetHoe ypaBHEHHE C OJTHOW MMEPEMEHHOM,
peLIEHNE JIMHENHBIX YPAaBHEHUN
57 Pemenue 3amau ¢ mOMOIIBIO YpaBHEHUH Bubmiorexa IJOK
yP https://m.edsoo0.ru/7f42064e
58 Pemenue 3a1a4d ¢ moMoIIbO ypaBHEHHI bubmmorexa LOK
yp https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIb0 ypaBHEHHI bubmorexa LIOK
a HbIo Yp https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoIb0 ypaBHEHHI bubmorexa LIOK
a HbIo Yp https://m.edso0.ru/7f420e6e
61 JluneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMHU U €TO bubnmoreka [JOK
rpaduk https://m.edsoo.ru/7f427c32
62 JluneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €TO bubnmoreka [JOK
rpaduk https://m.edsoo.ru/7f427e8a
. N bubmuoreka [JOK
63 Cucrema ByX JIMHEWHBIX YPAaBHCHUM C TBYMS

https://m.edsoo.ru/7f42836¢

27



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
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

IMEPCMCHHBIMU

Cucrema 1ByX JUHEHHBIX YPAaBHEHUH € ABYMs

64 1
IEPEMEHHBIMU
65 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € JBYMs 1
IEPEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM C ABYMs 1
IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA 1 bubmiorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA 1 Eﬁsﬁfﬁiﬁgg}?f 198654
69 Pemenue cucrem ypaBHEHHIA 1 bubmiorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA 1
71 Pemenne cucreM ypaBHeHU 1
72 KonrtponbHas pabora no teme "JInnelinsle 1 bubnnorexa [JOK
ypaBHEHHUS" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha npsiMon 1 Eggg}j&f&igﬁ% f41de76
74 YucnoBble IPOMEKYTKH 1 Eggg}jﬁfg{ﬁ)gﬁ}% A1dFf2
75 UYuncnoBble TPOMEKYTKH 1
76 PaCCTOjIHI/Ie MEXYy ABYMS TOUKaMH KOOPAUHATHOM 1
TPSIMOM
27 PaCCTOjIHI/Ie MEXY ABYMS TOUKaMH KOOPAUHATHOMN 1
PSIMOIA
78 [IpsiMoyrosibHas cucTeMa KOOpIuHAT Ha MI0CKOCTH 1 BH6J_IH0TeKa [OK
https://m.edsoo.ru/7f41el6e
79 [IpsiMoyrosibHas cucTeMa KOOpuHAT Ha MI0CKOCTH 1 BH6J_IH0TeKa [OK
https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX (hopMyIIaMu 1 bubnmoreka [JOK
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bu6mmoreka [JOK

81 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamu 1 https://m.edsoo.ru/7f41edgo
82 [Tpumepsl rpadukoB, 3a1aHHBIX HOPMYITaMHU 1
83 Urenue rpauKoB pealbHbIX 3aBUCUMOCTEH 1 bubmorexa LIOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpaMKoB peasIbHbIX 3aBUCUMOCTEH 1
bubmuoreka [JOK
85 Homsrue pymicmm . https://m.edsoo.ru/7f41ef06
86 ['padux pyHKINH 1
N . bubmuoreka [JOK
87 Caoiicrsa yHKuuii 1 https://m.edsoo0.ru/7f41f078
N . bubmuoreka [JOK
88 Caoiictsa yHKuuii 1 https://m.edsoo.ru/7f41f1fe
. bubmuorexka [JOK
89 Jluneiinas gyncups 1 https://m.edso0.ru/7f427282
. bu6mmoreka [JOK
0 Jluneiinas gyncups 1 https://m.edsoo.ru/7f427412
N bubmuoreka [JOK
91 [Toctpoenue rpaduka nuHetHON QyHKIUU 1 https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka JuHeHHON QyHKIMH 1
93 I'paduk pynkumu y =[x| 1
94 I'paduk pynkumu y =[x| 1
K "K
R I A — ) buGmiorera LIOK
P - PYRKI p PoBep https://m.edsoo.ru/7f41f50a
pabota
96 Hrorosas konTpoasHas padota / Beepoccuiickas 1 bubnmoreka [JOK
MpoBepoyHas pabora https://m.edso00.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHSATHUI U METOJIOB Kypca 7 1
Kjacca, 0000IIeHne 3HaHUH
98 [ToBTOpEeHNE OCHOBHBIX MOHATHN U METOAOB Kypca 7 1 bubnmoreka [JOK
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Kjacca, 0000IIeHne 3HaHUH https://m.edso0.ru/7f429f32
99 IToBTOpEHME OCHOBHBIX IIOHATHN U METOZOB Kypca 7 1 bubnuoreka [IOK
Ki1acca, 0000IIeHe 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHME OCHOBHBIX IIOHATHN U METOZOB Kypca 7 1
Kr1acca, 0000IIeHe 3HaHUH
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B Kypca 7 1 bubmmorexa [IOK
Knacca, 0000IIeHe 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHSATUI 1 METOJIOB Kypca 7 1 bubmuoreka [JOK
KJ1acca, 0000IIeHIE 3HAHMI https://m.edso00.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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8 KVIACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Beero KOHTpﬁOJIbHLIe HpaKTﬁnquKne wsyeHus 0GPa30BATEIBHBIE
padoThI padoThI pecypes
1 KBanpaTHblii KOpeHb U3 ymnCIia 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42d452
2 [TonsiTre 06 UppaLIOHAIILHOM UYHUCIIE 1 EH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHBIC TPUOTNIKCHUS 1
UPpaLMOHAIILHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
WUPPAIMOHAIILHBIX YHCETT
5 JlelicTBUTEIbHBIC YHCTIa 1
6 CpaBHeHHE IEHCTBUTENBHBIX YHCEI 1
7 CpaBHEHHE IEWCTBUTEIIBHBIX YHCEIT 1
8 Apudmernueckuit KBaapaTHbIHN 1
KOPCHB
9 YpaBHeHue BUIa X* = a 1
10 CaoiicTBa apumeTnyecKux 1 bubmuoreka [IOK
KBaJIpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
11 CaoiicTBa apumeTnyecKux 1 bubmuoreka [IOK
KBaJIpaTHBIX KOpHEH https://m.edso00.ru/7f42d862
ITpeoOpa3oBaHue YUCIOBBIX
12 BBIpXXEHUH, coiepKalux 1 BH6J?HOTeKa HOK
KBaIATHbIC KODHI https://m.edsoo.ru/7f42dd26
ITpeoOpa3oBaHue YUCIOBBIX
13 BBIpKEHUH, COIepIKaLUX 1 BH6J?HOTeKa 0K
KBa/IpATHbIC KODHI https://m.edsoo.ru/7f42ded4
14 [Ipeobpa3oBaHre YHCITOBBIX 1 bubmuoteka [IOK

BBIPAYKEHH, COJIEpKAILUX

https://m.edsoo.ru/7f42e0be
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KBaJIpaTHbIE KOPHU

[IpeobpazoBaHUe YHCTOBBIX

bu6nmoreka [IOK

15 BBIPAKCHIH, CONCPKAMIIX 1 https://m.edsoo.ru/7f42e262
KBaJ[paTHbIE KOPHU
bub6numoreka [IOK
16 CreneHs ¢ 1IeIbIM [T0KA3aTENEM 1 https://m.edsoo.ru/7f4354a4
CrangaptHas 3anuck uncia. Pasmepst
00BEKTOB OKpYXKAIOIIEro Mupa (ot
17 3JI€MEHTApHbIX YaCTHUIL J10 1 bubmmoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edso00.ru/7f436098
JUIUTEIHHOCTH MPOIIECCOB B
OKpY’KaroIieM MHUpe
18 CBoiicTBa CTENEHU C LIEJIBIM 1 bubmmorexa [JOK
IIOKAa3aTeNeM https://m.eds00.ru/7f435648
19 CBolicTBa CTEIIEHH C IICJIBIM 1 bubmuoreka [{OK
I0Ka3aTeyieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHH C IIEJIBIM 1 bubnuoreka [{OK
I0Ka3aTeyieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C LEJIBIM 1 bubmmnoreka HOK
[IOKa3aTeneM https://m.edso0o.ru/7f43599a
22 CBolicTBa CTENEHH C LIEJIBIM 1 bubmmnoreka HOK
II0Ka3aTeIeM https://m.edso00.ru/7f435ed6
23 KBanpaTHblii TpEXWiIeH 1
24 KBanpatublii TpéxuneH 1
o5 Pa3noxxeHue kBaJipaTHOTrO TpEXUIeHa 1 bubmuorexa [IOK
Ha MHOXXUTEIU https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHue kBaJipaTHOTO TpEXUIeHa 1 bubmuoreka [IOK
Ha MHOXXUTEIU https://m.edsoo.ru/7f42fd38
KonTponbHas padboTa no temam
27 "KBanpatnsle kopHU. CTeneHu. 1 1 bubmorexa HOK

KBanpatubiii TpexuieH"

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

32



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

bubnunoreka LIOK

28 | Asrcpaiieckas Apobe https://m.eds00.ru/7f430382
JlonycTHMBIE 3HAYCHHS IEPEMEHHBIX,
29 BXOJSAIINX B alireOpandecKue
BBIPKCHUS
JlonycTHMbIe 3HAYCHHS IEPEMEHHBIX,
30 BXOJSAIINX B alreOpandecKue
BBIPKCHUS
31 OcHOBHOE CBOICTBO anredpanveckon bubmmoreka [JOK
npodu https://m.edsoo.ru/7f4308e6
32| Coxpamenne 1poGe Pipsimdso0 7430s8a
33 | Coxpamenne ipodei ﬁ&?s?ﬁr?fgg;ggﬁf4sof44
34 | Coxpamenne ipodei ﬁ;i?ﬁ%fggggﬁmsom
35 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bubmuoreka [IOK
JIeIeHUE aliredpanyeckux apooei https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bubnmorexa LIOK
JielieHne anreOpandeckux Apooen https://m.eds00.ru/7f4315c0
37 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE U bu6nunorexa LIOK
JefieHre areOpanyeckux Apooeit https://m.eds00.ru/7f4318¢2
38 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubnnorexa [JOK
JefieHre areOpandeckux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBanue BbIpaxeHHH, bubmuoreka [JOK
coJiep KalIiX alredpandeckue Apoou https://m.edsoo.ru/7f43259c
40 IIpeoOpa3oBaHue BBIpAKEHHIH, bu6muoreka [JOK
coJiepKalmx aaredpandeckue 1poou https://m.edso0o.ru/7f432736
a1 IIpeoOpa3oBaHue BBIpAKEHHIH, bubmuoreka [JOK
coJiepKalmx anredpandeckue apoou https://m.edsoo.ru/7f432736
42 KonrponsHas pabora o Teme 1 bubmorexa LHOK

https://m.edsoo.ru/7f431d36
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"Anrebpanyeckas 1poon"

43 KBagparnoe ypaBHeHHE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
44 HemnonHoe kBagpaTHOe ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOe ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
16 ®opMyIia KOpHEW KBAPATHOTO bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 @opMyita KOpHEH KBaJPATHOIO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
48 @opMyita KOpHEH KBaJPATHOIO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnunoreka LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ
bu6mmoteka IIOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCSA K bubmmnoreka HOK
KBaJPATHBIM https://m.edso00.ru/7f43c542
52 Pelrenre ypaBHEHUH, CBOAAIIUXCS K bubmmnoreka HOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiime ApoOHO-pallnOHATIbHbIE bubmmnoreka HOK
YpaBHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiime ApoOHO-pallMOHATIbHbIE bubmuoreka [IOK
YpaBHECHUSA https://m.edso0.ru/7f432b6e
55 Pemrenne TexCcTOBBIX 3a1a4 C bubnunorexa LIOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f75c
56 Pemrenne TexCcTOBBIX 3a1a4 C bu6nunorexa LIOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42{8f6
57 Kontponbnas paboTa mo teme 1 bubnuotexa [JOK

"KBanpaTHbsle ypaBHeHus"

https://m.edsoo.ru/7f4301f2
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58

JInHenHoEe ypaBHEHHE C IByMS
MIEPEMEHHBIMH, €ro Ipaduk, IpUMepPbI
pelieHusl ypaBHEHHI B IEJIBIX YUCIIAX

59

JInHeHoEe ypaBHEHHE C IByMS
MIePEMEHHBIMH, €ro Ipaduk, IpUMepPbI
pelieHusl ypaBHEHHH B IEJIBIX YUCTIAX

60

JIuneitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €ro TpaduK, MPUMEPHI
pelleHrs YpaBHEHUH B IENbIX YUCIIAX

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

62

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU

63

Pemenue cucrem 1ByX JTUHEHHBIX
YPAaBHEHUH C JBYMs IEPEMEHHBIMU

64

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

65

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMS
[IEpEMEHHBIMU

66

I'padnueckas unTEpHIpeTaLIns
YPaBHEHUS C IBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

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

67

I'padmueckas uHTEpIIpeTaLiys
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMS IEPEMEHHBIMHU

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

68

Pelrenne TeKCTOBBIX 3a1a4 ¢
ITOMOIIBIO CUCTEM YPAaBHEHUI

69

Pemenue TeEKCTOBBIX 33124 C
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IIOMOILBIO CUCTEM YPAaBHEHUI

Pemenue TEKCTOBBIX 3a/1a4 C

70 .
MTOMOIIBIO CUCTEM YPaBHEHHI
71 UucoBble HEPABEHCTBA U UX
CBOICTBA
72 UucoBble HEPABEHCTBA U UX
CBOICTBA
73 HepaBeHCTBO ¢ 0/THOM TTepeMEHHOM
JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
74 .
MEPEMEHHOMN U UX pEIICHUE https://m.edso0o.ru/7f42c692
Jlunelinbie HEPABEHCTBA C OJTHOM bubmmoreka [JOK
75 .
MEPEMEHHOMN U UX pEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeitnbIe HepaBeHCTBA C OJJHOM
MEPEMEHHOMN U UX PEIICHUE
77 CucreMbl TMHEVHBIX HEPABEHCTB C bubmmnoreka HOK
OJIHOM MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42ch88
78 Cuctembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM IEPEMEHHOM U MX PELICHHE https://m.edsoo.ru/7f42cd2c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHNE
N3o0pakeHue peeHus THHEHHOTO
80 HE a]feHCTBa I/IpI/IX CHCTEM Ha bubmoreka LOK
P o N https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
N3o006paxkeHune pemnieHus TMHEHHOTO
81 HE a]feHCTBa I/IpI/IX CHCTEM Ha Bubmzorexa [IOK
P o . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSIMOI
82 KonTponbHas paboTa mo Temam 1
"HepaBenctBa. Cuctembl ypaBHEHUH"
bubnmnoreka LIOK
83 [Tonstue KIMH
ymicu https://m.edso00.ru/7f433c12
84 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnmnoreka [JOK

36



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

3HaYeHUH PYHKIUHU

https://m.edsoo.ru/7f433d84

85 CrniocoOb1 3aanust pyHKIHIA

86 I'paduk dyakmmm

87 CaoiicTBa (yHKIINH, UX OTOOpaKEHUE
Ha rpaduke

88 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIUH

89 [Tpumeps! rpadukoB GyHKITHIHA,
OTPAKAIOIINX peabHBIE MPOLIECCHI

o | s et B 10K
SABHCHMOCTH, X rpachuK https://m.edsoo.ru/7f434bbc

91 I'unep6ona

Bbu6moteka [IOK
92 T'nmepbona https://m.edsog)_.lru/7f4343e2
93 Tpagu dymean y = Pipsim edsoo,u 1434572
=2 y=¥x3 y=VY = x|

94 151;)};2)1:/11‘11?0113;6 );éu);eH:/I(e’ ))//paBHXe’H):/II?I L)I( : bubmorexa LOK
criCTeM ypaBHeHHUit https://m.edso0o.ru/7f434d38
IToBTOpEHNE OCHOBHBIX MOHATUN U

95 METOJIOB KypCOB 7 M 8 KJIacCOB, 1 bu6nunorexa LIOK
o6o0menue 3HaHui / Beepoccuiickas https://m.edsoo.ru/7f4371aa
IIpoBepoyHas pabora

9% Wrorosas koHTposIbHAs paboTa / 1 bubmuoreka [IOK
Bcepoccuiickas npoBepouHas paboTta https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHITHN U

97 METOJ0B KypCOB 7 U 8 KJIacCOB,
000011eHIe 3HAaHUH

98 IloBTOpEHNE OCHOBHBIX MOHATUH U bubmuoteka [IOK

METOJIOB KypCOB 7 U 8 KJIACCOB,

https://m.edsoo.ru/7f43736¢
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000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bu6nmoreka [IOK

% METO/I0B KypCOB 7 E/I 8 xmaccos, 1 https://m.edsoo.ru/7f437510
000011eHUE 3HAHUN
o |t | B LOK
& yp N ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUHA
| | B 10K
A P N ’ https://m.edsoo.ru/7f436b88
000011EHUE 3HAHUN
n N
| e | B LOK
A yP N ’ https://m.edsoo.ru/7f437858
000011EHUE 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 102 6

[NPOT'PAMME
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9 KJIACC

Ne ni/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHH s

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypcsl

PamnmonansHabIe ynca,
HMppalyoHaJbHbIC YUCIIA, KOHEUHbIC U
OECKOHEUYHBIE NECATUYHBIEC TPOOH

MHokecTBO NEHCTBUTECILHBIX YHCEI;
JIeliCTBUTEIILHBIE YHCIIa KaK
OCCKOHEYHBIE NECATUYHBIEC TPOOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXXECTBOM JCHUCTBUTEIbHBIX
YHCEJl U MHOXXECTBOM TOUYEK
KOOPJAMHATHOU IIPSIMOM

CpaBHEHHE IEUCTBUTENBHBIX YHCEII,
apudMeTHIeCKHe IEUCTBHUS C
JIEMCTBUTEIbHBIMU YU CIIAMHU

HpI/I6J'II/I)KéHH06 3HA4YCHUC BCIIMYNHBI,
TOYHOCTDH HpI/I6J'II/I)K€HI/I$I

Oxpyrienue yucen

OxkpyrieHue yucesn

o ([N oo o1

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

PRk R

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYHUCJIIEHUN

10

JIunelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIunelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIINXCS K TUHEUHBIM

12

KBanpaTtHoe ypaBHeHue. Pemenue

bubmuorexa [JOK
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YpaBHEHUH, CBOJALLIMNXCS K
KBaJPaTHbIM

https://m.edsoo.ru/7f43c542

KBanpatHoe ypaBHeHue. Penienne

bubmuorexa [JOK

13 | ypasHCHHIL, CBOMAIMXCA K https://m.eds00.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
P o https://m.eds00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
AP P https://m.edso00.ru/7f43c3d0
[Ipumepsl perieHns: ypaBHEHHI
16 TpPeThel U 4YeTBEPTOU CTEICHEH
pa3iioKEHUEM Ha MHOXKHUTEIU
[Tpumepsl penieHus ypaBHEHUN
17 TPEThEH U YETBEPTOM CTENEHEN
pa3I0KEHUEM Ha MHOXKUTEIH
18 Pemienne npo6GHO-paIiOHATBHBIX bubnnoreka [JOK
ypaBHEHU U https://m.edsoo.ru/7f43c9b6
19 Pemenne npo6GHO-paIiOHATBHBIX bubnnorexka [JOK
ypaBHEHU U https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanvdecKuM MeTOI0M
21 Pemenue TekcTOBBIX 3a/1a4
anredpandeckuM MeTO0M
29 Pemrenye TeKCTOBBIX 3a1a4
anredpandeckuM MEeTOJ0M
23 KonTponbhas pabota no teme 1
"VpaBHEHHUs ¢ OIHOM epeMeHHON"
24 YpaBHEeHHUE € 1ByMs IEPEMEHHBIMU U bubmuorexa [JOK
ero rpauk https://m.edso00.ru/7f43d0b4
o5 YpaBHeHuUE € 1ByMs IEPEMEHHBIMU U bubnuotexa [JOK

ero rpaduk

https://m.edsoo.ru/7f43d0b4
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Cucrema 1ByX JUHEHHBIX YPaBHEHUH €

26 JBYMsI IEPEMEHHBIMU U €€ pellieHue
27 Cucrema 1Byx J'II/IHGI\/'IHI)IX"ypaBHeHI/II\/'I c
JIBYMsI IEPEMEHHBIMU U €€ pelleHue
28 Cucrema 1Byx J'II/IHGI\/'IHI)IX"ypaBHeHI/II\/'I c
JIBYMsI IEPEMEHHBIMU U €€ pelleHre
29 Cucrema 1Byx JIHHefIHblx"ypaBHeHI/Iﬁ c
JIBYMsI IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem a8 ABHEHUM,
30 OJIHO U3 KOTOPBIX JII/I}II{Xeggoe, a ipyroe BH6J_IHOTeKa LOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOU CTENEHU
Pemenue cucrem 1B aBHEHUI
31 OJIHO U3 KOTOPBIX JIH}II{Xe;I]floe, a I{py’roe EH6J_IHOTeKa LOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemienue cucrem nByX ypaBHEHHUI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a ApPyroe
— BTOPO CTEIEHU
Pemienue cucrem nByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENEHU
34 Fpa(pnquFaﬂ WHTEPIPETALNS CUCTEMBI
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
35 Pemienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM crocodom
36 Pemenye TeKCTOBBIX 3a1a4
areOpanyeckumM crnocooom
37 'I'<OHTpOJ'II>Ha$I pabota 1o Teme 1
Cucremsl ypaBHeHHH"
38 | HucnoBble HEpaBEHCTBA U UX CBOWCTBA
39 | YucnoBble HEPaBEHCTBA U UX CBOWCTBA bubmorexa [IOK

https://m.edsoo.ru/7f43ad5a
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JInneliHbIe HEpABEHCTBA C OJJHON bubnuoreka [IOK
40 . :
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
Jlunelinble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
41 o :
MIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
JIunelinble HEpaBEHCTBA C OJJHOM bubnmoreka [JOK
42 o :
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHEHHBIX HEPABEHCTB C
OJIHOM ITIEPEMEHHOM U UX PEIICHHE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM EPEMEHHON U UX PEIICHUE
45 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PElICHUE
16 KBangparuslie HepaBeHCTBA U UX bubnnorexa [HOK
penieHue https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEHCTBA U UX bubnuorexa [JOK
pelIeHne https://m.edsoo.ru/7f43b21e
48 KBazpaTHble HEpaBEHCTBA U UX bubnnoreka [JOK
pelIeHne https://m.edsoo.ru/7f43b5a2
49 KBaaparHbie HEpaBEHCTBA U UX
pelieHue
50 KBanparusie HepaBeHCTBA U UX
pelieHne
I'padmueckas nuaTEpIpeTaUs
51 HS S)BGHCTB u CI/ICTEM[;-IC :BCHCTB c bubmorexa [IOK
p P https://m.edso0.ru/7f43b098
JIBYMSI TI€pPEMEHHBIMU
I'paduueckas uaTEpIIpeTaIUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMSI TI€PEMEHHBIMU
53 KonTpomnpHas pabota mo Teme 1
"HepaBenctpa"
54 | KBagparuuHas GyHKmws, e€ rpaduk u bubnmoreka [JOK
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CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpatuunas ¢ysakius, e€ rpaduk u bubnnoreka [HOK
CBOICTBA https://m.eds00.ru/7f439842
56 KBanpatuunas ¢ysakius, e€ rpaduk u bubnnoreka [HOK
CBOMCTBA https://m.edso00.ru/7f4399b4
57 [TapaOousa, KOOpAMHATHI BEPLUIMHBI bubmumoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
58 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubnuorexa [JOK
11apaboJibl, 0Cb CHMMETPHUH 11apadoIIbl https://m.edsoo.ru/7f43a03a
59 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubnuorexa [JOK
napaboJIbl, OCb CHMMETPHUH TTapadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCb CHMMETPHUH TTapadoJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
62 [TapaGoia, KOOpAMHATHI BEPUINHBI
napaboJIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduxu ynkumii: y = kx, y=kx +b,
y=k/x, y=X3, y=VX, y=[X|
64 I'paduku pynkumii: y = kx, y=kx + b,
y=k/x, y=x, y=vx, y=[x|
65 I'paduxn pynxmmii: y =kx, y=kx +b,
y=k/x, y=x°, y=vX, y=[x|
66 I'paduku Gpynkumit: y = kx, y=kx + b,
y=k/x, y=x°, y=vX, y=[x|
67 I'paduku pynkumit: y =kx, y=kx + b,
y=k/x, y=X3, y=VX, y=[X|
68 I'paduku pynkuumit: y =kx, y=kx + b,
y=k/x, y=X3, y=VX, y=[X|
69 KonTtponbHas pabora o Teme 1 bubnnorexka [JOK

"(DYHKI_[I/II/I"

https://m.edsoo.ru/7f43ab84
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ITousaTue unciaoBon

bu6mmoreka [IOK

70 OCJIEN0BATEILHOCTU https://m.edsoo.ru/7f43e6c6
3ajaHue nociaea0BaTeIbHOCTH
71 peiyppeHTHOI?I f[bopMynoﬁ 1 hopMyIIoit buGmnorexa LIOK
https://m.edsoo.ru/7f43ebda
N-ro wieHa
79 Apudmernueckas 1 reoMeTpUIecKas bubnuoreka [IOK
MPOTrpeCcCuu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 reoMeTpuIecKast bubnnorexa [HOK
MPOTrpecCuu https://m.edsoo.ru/7f43f3b4
®opmyibl N-ro uieHa apupMeTUIECKOn
74 51 r£01v1yeTquec1<01?1 Hpofpfc)cnﬁ CyMMBI bubmorexa LIOK
’ https://m.edsoo.ru/7f43f58a
MEPBBIX N YICHOB
@opMyisl N-T0 YeHa apupMETUIECKON
75 u FEOI\ZeT WYECKOM T of eq?:cm?l CYMMBI bubmorexa LIOK
p porp > M https://m.edsoo.ru/7f43ef2c
MEPBBIX N WICHOB
DopMyIisl N-ro 4eHa apupMEeTUIECKON
76 | wm FEOI\ZICT WYICCKOMU T op 30)01/1171 CYMMBI bubmorexa LIOK
P porp » VM https://m.edso0.ru/7f43f0c6
MEPBBIX N YIECHOB
®opMyIbl N-To 4eHa apupMEeTUIECKON
77 51 FEOBZCTpH‘-IGCKOfI npofpfc)cnﬁ CYMMBI bubmorexa LIOK
’ https://m.edsoo.ru/7f43f72e
MEPBBIX N YJICHOB
@opMyisl N-To 4eHa apupMETHIECKON
78 u FSOI\ZIGT WYECKOM I 01? 6(201/1171 CYMMBI bubmorexa [IOK
p porp - VM https://m.edsoo.ru/7f43f8a0
MEePBBIX N WICHOB
N300pakeHne 4ieHoB
79 apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuil TouKaMu Ha
KOOpPAMHATHOM INIOCKOCTH
N3o00pakeHne 4IeHOB
80 apu(MeTHUECKON U TeOMETPUIECKON

MPOTPECCHIl TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
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81

JIMHENHBIN ¥ YKCIIOHEHIMAJIbHBIA POCT

82 CI1oXHBIE TTPOIICHTHI Bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 CI1oXHBIE TTPOIICHTHI Bubmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KoHnTponbHas pabota 1o teme 1 bubnunoreka HOK
"YycioBbIe MIOCIEA0BATEIHLHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpeHnue, 0600IICHNE U
cucTeMaTu3alus 3HaHui. 3anucek,
85 | cpaBHeHUe, ICHCTBUS C
NENCTBUTENbHBIMH YUCIIaAMH, YACIOBAS
npsiMast
IToBTOpEHME, 0000IICHUE 1
86 | cucremarm3zanms 3HaHU. [IpoTIeHTHI,
OTHONICHHUS, TPOMOPIIUU
[ToBTOpenue, 06001IeHUE U
87 cucremarusanus 3HaHui. OKpyrieHue,
npuOIKeHne, OlleHKa
[ToBTOpenue, o6odIIEHNE U
88 cucTremaTu3anus 3HaHui. Pemenue bubnuoteka [JOK
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443b12
crocoboM
[ToBTOpenue, o6odIIeHNE 1
89 cucreMarusanus 3HaHui. Pemienue bubnmoreka [JOK
TEKCTOBBIX 3aJ1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443cd4
croco0oM
[ToBTOpeHnue, 0600IIEeHNE U
90 cucTeMaTtu3alus 3HaHui. Pemenne bubnmnoreka [JOK
TEKCTOBBIX 3a71a4 apu(PMETUYECKUM https://m.edsoo.ru/7f443fea
crocobom
91 [ToBTOpenue, o6oOIIeHNE U bubmmoreka [IOK

CHUCTEMaTH3alsI 3HaHUH.

https://m.edsoo.ru/7f4441ca
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[IpeoOpazoBanue anredpandecKux
BBIPAXKCHUH, ONYCTUMbBIC 3HAYCHUS

[ToBTOpEeHME, 0600IICHUE U
cUCcTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

2

9 [IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444364
BBIPA)KEHUH, JONMYyCTUMBIE 3HAUYCHHS
[ToBTOpEeHME, 0000IICHUE 1

93 CHUCTEMAaTH3aLMs 3HAHUH. bubmuorexa [JOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPQ)KEHUH, JOMYyCTUMbIE 3HAYCHHS
IToBTOpEHME, 0000IIICHUE 1

94 cUCTEeMaTU3alus 3HaHUM. bubnnorexa [JOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAKEHUH, JOMYCTUMbIE 3HAYCHHS
[ToBTOpeHnue, 0600IICHNE 1
cucreMarusanus 3HaHU. OyHKIUK: bubnnorexka [JOK

95 o .
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edso0.ru/7f444c56
byHKIII
[ToBTOpenue, o6obIIEHNE 1
cucreMarusanus 3HaHu. OyHKIUK: bubnnorexka [JOK

96 . .
MIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, o6odIIeHNE 1
cucTemMarusanus 3HaHui. OyHKINH: bubnuoreka [IOK

97 o _
IIOCTPOECHUE, CBOWCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII
[ToBTOpeHnue, 0600IIeHNE U
cucreMartu3anus 3HaHui. OyHKIIM: bubnmoreka [JOK

98 o :
[IOCTPOECHUE, CBOMCTBA U3YyUYEHHBIX https://m.edso00.ru/7f4452e6
byHKIHMA

99 [ToBTOpenue, o6oOIIeHNE U bubmmoreka [IOK

cucreMartu3arus 3Hanui. ['padgudeckoe

https://m.edsoo.ru/7f445516
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peleHue ypaBHEHUM U UX CUCTEM

[ToBTOpeHnue, 0600IICHNE 1

100 | cucremaruzanus 3HaHui. [ padudeckoe 1
pelIeHne ypaBHEHUH U X CUCTEM
101 | HroroBas koHTpoOJIbHAs paboTa 1 1
102 | OO6oOrmieHHe U CUCTeMATHU3AIHS 3HAHHMA 1
OBIIEE KOJIMYECTBO YACOB I10 102 6

ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon .
HpOBEpEENMOD IIpoBepsiembie NpeMeTHbIE Pe3y.IbTATh 0CBOEHHS OCHOBHOI
pesypraTa o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0O 00111ero 00pa3oBaHus
1 Yucna v BBIYUCICHUS
11 Bb{HOJ‘IHﬂTB, coyeTasi YCTHbIE U TNHCbMEHHbIE MNPUEMBI, apudMeTHdecKue
JEMCTBUS C pallMOHAILHBIMH YU CIIAMH
HaxonuTh 3HaueHHWs YHUCIOBBIX BBIPAKECHUH, NPUMEHATH DPa3HOOOpPa3HBIC
1.2 crocoObl W TPUEMBI  BBIUMCICHUS 3HAYCHUH JPOOHBIX  BBIPAKCHUH,
coJepKanmx 0OBIKHOBEHHBIE U JECATUIHBIE IPOOH
[Tepexoauth OT OAHOH (OPMBI 3alKCH YHCEN K APYyroi (mpeodpa3oBHIBATH
1.3 JNECATHUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ACCATUUHYIO IPOOD)
1.4 CpaBHUBATH U YIOPSAIOUYMNBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyrJaTh uncia
BBINOMHATE NPUKHUIKY M OLEHKY pe3y/ibTaTa BHIYUCICHU, OIICHKY 3HaUYCHUIN
1.6 YHCIIOBBIX BBIPKEHHUH. BBITONHATE AEWCTBUS CO CTENIEHSIMH C HATYPaIbHBIMH
MOKa3aTeISIMU
17 [TpuMeHsTh IPU3HAKU JETUMOCTH, Pa3j0KEHUE HA MHOXKHUTEIN HATYPaJbHBIX
qrcesn
Pemate mnpakTHKO-OPHEHTHPOBAHHBIE 3a]la4d, CBS3aHHBIE C OTHOIICHUEM
18 BEJIMHH, MPONOPLHOHATLHOCTBIO BETUHH, POLEHTAMH, HHTEPIPETHPOBATE
pe3yibTaThl pEHmICHWs 3a1ad ¢ y4ETOM OTrpaHWuYeHH, CBS3aHHBIX CO
CBOWMCTBaMH paccMaTpUBaEMbIX OOBEKTOB
2 Anrebpanyeckue BhIpaXeHUs
21 Hcnonp30Bath anredpandecKyto TEPMHUHOJIOTHIO M CHMBOJIUKY, IPUMEHSTH €€
' B IIpOIIeCcCe OCBOEHUS YUeOHOr0 MaTepHasa
29 Haxonuth 3HaueHHs OYKBEHHBIX BBIPQKCHHUN TPH 3aJaHHBIX 3HAUCHUSIX
NIEpPEMEHHBIX
23 BhImonHATE TpeoOpa3zoBaHus EJIOT0 BHIPAKEHHUS B MHOTOWICH MPHBEICHUEM
' MOJIOOHBIX CIaraeMbIX, pAaCKPhITHEM CKOOOK
24 BBIMONHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOYIeHa Ha
MHOTOYJIEH, TPUMEHSTh (POPMYITBI KBapaTa CyMMBI M KBaJIpaTta pasHOCTH
OCymIecTBIATh Pa3OKEHHE MHOTOWICHOB Ha MHOXHTEIH C TMOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXHUTENsS, TPYNIUPOBKM CIIaraeMbIX,
npuMeHeHHs (OPMYIT COKPANIEHHOTO YMHOKEHUS
26 [TpumeHsTH MpeoOpa3zoBaHUs MHOTOWIECHOB IS PelICHNs PasHBIX 3a1at
U3 MaTeMaTHKH, CMEXKHBIX TIPEJMETOB, U3 PEATBHON MPAKTHKH
27 Hcronp30BaTh CBOWCTBA CTENEHEW C HATYpaIbHBIMH ITOKA3aTeISIMH IS

peoOpa3oBaHUs BRIPAKEHUI
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YpaBHEHUS U HEPABEHCTBA

Pemate nMHEHHbIE ypaBHEHHUsSI C OJHOM MEPEMEHHOW, NMPUMEHsS IpaBuiia

3.1 Iepexosia OT MCXOJHOIO YpaBHEHHMS K paBHOCUIbHOMY emy. I[IpoBepsrs,
ABJIACTCS JIA YMCIIO KOPHEM YPaBHEHMS
32 [TpumensTh rpaduyeckue METobl IPU PELICHUH JIMHEHHbIX YpaBHEHUN U UX
CUCTEM
33 [Tonbupars mnpuMepsl THap YHCEN, SBISIOMNXCS pEIICHHEM JHHEHHOTO
YPaBHEHHUs € ABYMs IEPEMEHHBIMU
CrpouTh B KOOPAMHATHOM MIIOCKOCTH IpadUK JIMHEHHOTO ypaBHEHUS € ABYMS
3.4 NEPEMEHHBIMH; TOJB3YsSICh TPapUKOM, TNPUBOJUTH MPHUMEPHl PEIICHUS
YPaBHEHHUS
35 Pemate cucTeMsl IByX JIMHEMHBIX YPABHEHHUM C JBYMS IIEPEMEHHBIMHU, B TOM
' qucie rpapuiecku
CocraBiATh M pelIaTh JMHEWHOE YPABHEHHME WM CHCTEMY JIMHEHHBIX
3.6 YpPaBHEHUH [0 YCJIOBHUIO 3aJauyd, WHTEPIPETHPOBaTbH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJY4YECHHbIN pe3ybTaT
4 Koopaunats! u rpadguku. OyHKIIMN
N300pakaTh Ha KOOPJMHATHON MPSAMON TOYKH, COOTBETCTBYIOIIME 3aaHHBIM
4.1 KOOpJMHAaTaM, JIy4yd, OTPE3KH, MHTEpBaJbl, 3allUChIBaThb  YUCJIOBbHIE
IPOMEKYTKH Ha ajNredpanvyeckoM s3bIKe
4.2 OtmeyaTs B KOOPAMHATHOM IUIOCKOCTH TOYKH 110 331aHHBIM KOOPJAUHATaM
4.3 Crtpourts rpaduku muHEHHBIX QyHKIHA. CTpouTs rpaduk GyHKINN Y = [X|
OnuceiBaTh € MOMOIIBIO (YHKIUH WM3BECTHBIE 3aBHCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHUE, LIEHY, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI
4.5 HaxoauTh 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuil croco0d NpPeACTaBICHUsS M aHadu3a WHGOpMaLuH,
4.6 U3BJICKaTh W HHTEPIPETHUPOBaTh HHPOPMALUIO M3 TpadUKOB peabHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KJIACC
Kon .
A —— IIpoBepsiembie npelMeTHbIe Pe3yIbTaThl 0CBOCHHs OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna ¥ BBIYUCIIEHUS
Hcnonp30BaTh HayallbHBIE MPEICTABIECHUS O MHOKECTBE JEHCTBUTEIBHBIX
11 yyceNl s CpaBHEHUS, OKPYIJIEHMsT W BBIUYMCICHUN, H300paxkarhb
JEICTBUTENBHBIE YUCIIa TOYKAMU HA KOOPAMHATHOW MPSIMON
[IpumMeHsATh MOHATHE apU(PMETHUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOAUTh
12 KBaJIpaTHbIE KOPHHU, MHCIIOJNb3yd MpPH HEOOXOJUMOCTH KaJbKYyJIATOD,
BBIMOJIHATE NPEOOpa30BaHUsl BBIPAKEHHM, COAEPIKAIIMX KBaJpaTHBIE
KOpHH, UCIIOJIb3YysI CBOMCTBA KOPHEHN
13 Hcnonb30Barh 3anucy OONBIIMX M MAJIBIX YUCEN C MOMOILBIO AECATUYHBIX

npoOeit u creneHel uncna 10
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Anrebpanyeckue BbIpaKEHUS

HpI/IMeHHTB IIOHATHE CTCIICHUW C 1LOCJIBbIM II0OKa3aTCJIEM, BbIIIOJIIHATH

2.1 npeoOpa3oBaHusl  BBIPAKEHHM,  COACPKALIMX  CTENEHH C  IEJbIM
1oKa3aTejeM
BbINONHATE TOXAECTBEHHbIE NPEOOpPa30BaHMsl pallMOHAIBHBIX BBIPAXKEHUN

2.2 Ha OCHOBE MpaBWJ JEHCTBUI HAJ MHOTOWICHAMH M alnreOpamdecKuMu
JTPOOSMHU

2.3 PackiapiBaTh KBafpaTHbIN TPEXWIECH HA MHOXKUTENIN

24 [IpumensaTh npeoOpazoBaHUs BBIPAXKEHUN IS pellieHHs PasiIiHbIX 3a1a4
U3 MaTeMaTHKHU, CMEXKHBIX IPEAMETOB, U3 PEATbHOMN MPAKTHKH

3 YpaBHEHUS U HEPAaBEHCTBA

31 Pemare nuHeliHble, KBaJpaTHbIE ypaBHEHUS 11 palHOHANILHBIE YPABHEHUA,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMH
[IpoBomuTh mpOCTENIINE UCCIENOBAHNS YPABHEHUN U CHUCTEM YpPaBHEHH,

39 B TOM UHClIe C [pUMEHEHHEeM TIpapUuecKuX MpeAcTaBICHUN

' (ycranaBiIMBaTh, UIMEET JIM YPAaBHEHHE WJIM CHUCTEMa YpPaBHEHUH pelIeHus,
€CIIM UMEET, TO CKOJIBKO, U IIpoyee)
Ilepexoauts OT cioBecHOW (OPMYIMPOBKH 3ajauu K e€ anreOpandeckoi

33 MOJICJI C TIOMOIIBIO COCTABJICHUSI YPAaBHEHHS WM CHCTEMBI ypaBHeHHﬁu,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 33Ja4yM I1OJIy4EHHBIN
pe3ysbTar
[IpuMeHsATh CBOMCTBA YHMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHHS, OIICHKH,

34 peliaTh JIMHEHHbIE HEepaBeHCTBA C OJHOM MEPEeMEHHOM M HMX CHUCTEMBI,
JaBaTh rpadUYecKyl0 MIUTIOCTPAIMI0 MHOXKECTBA PEIICHHI HEpPaBEHCTBA,
CHCTEMbl HEpaBEHCTB

4 OyHKIIUN
[ToHrMaTh M UCTIONB30BaTh (PYHKIIMOHAIBHBIE IOHATHS U S3BIK (TEPMUHBI,

4.1 CUMBOIIMYECKUE O0O0O3HA4YCeHHs), OIpeAeNsaTh 3HaueHue (YHKIUU 10
3HAYEHUIO apTyMEHTa, ONIPEAENsATh CBOWCTBA (YHKIMU 1O €€ rpaduKy
Crpouts rpaduku 371€eMEHTapHbIX PYHKINN BUJA:

42 y =k/x .
y=k/x, y =x2, y = X3, y = |X|, ONHCBIBaTh CBOICTBA YUCIOBON (YHKIIUH IO €&
rpaduxy

9 KNIACC
Kon .
HpoBepsIEMOro IIpoBepsiembIe Mpe/IMeTHbIE Pe3y.IbTATEI 0CBOEHHS! OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTara
1 Uucna u BBIYMCIEHUS

1.1 CpaBHHBATH M YIIOPSIOYMBATH PAIlHOHALHBIE M HPPAIIHOHATLHBIC YHCIIa
BeimonHATE  apudmeTndeckne NEHCTBHS C pallMOHAIBHBIMH YHCIIAMH,

1.2 coyerass YCTHbIE W IHCbMEHHbIE NPUEMBI, BBITOIHATH BBIYMCICHUS C
MppaIMOHATLHBIMU YUCIIAMH

13 HaxonuTe 3HayeHMs cTeneHeW C IeNbIMU IOKa3aTeNsiMH U KOpHEH,

BBIYUCIIATH 3HAYCHU S YHCIIOBBIX BI)Ipa)KeHI/Iﬁ
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OxkpyrisiTh JAEUCTBUTEIbHBIE YHUCIA, BBINOJHATH MPUKHUIKY pe3ylbTaTa

14 BBIYMCIICHH, OLIEHKY YUCIIOBBIX BBIPAKEHUN
2 YpaBHEeHMSs U HEPABEHCTBA
21 Pemarp nuHelHble U KBaIpaTHbIE YPaBHEHHUS, YPaBHEHUS, CBOASILUECT K
HUM, [IpOCTeNIIe APOOHO-PALlMOHAIbHbIE YPAaBHEHMSI
Pemare cucremMbl IBYX JIMHEHHBIX ypaBHEHHUH C ABYMS IEPEMEHHBIMHU U
2.2 CUCTEMBI JBYX YpPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHHE HE SBISETCS
JIMHEWHBIM
Pemare TekcToBble 3ajauM  anreOpauyeckMM CIOCOOOM € IOMOIIbIO
2.3 COCTaBJICHUS YpPaBHEHMS WJIH CHUCTEMBbl JABYX YpPaBHEHHH C JByMs
NIePEMEHHBIMU
[IpoBoauTh IpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHWIA,
24 B TOM YHCIIE€ C NPUMEHEHUEM TpapUuecKuX IMpeCTaBICHHUH SHaHpI/IMep,
yCTaHaBJIMBaTh, UMEET JIM YPaBHEHHME WJIM CHUCTEMa YpaBHEHHIl pellieHus,
€CIIM UIMEET, TO CKOJIBKO)
Pemare nuHeliHble HepaBEHCTBA, KBaJpaTHble HEpaBEHCTBA, M300pa)arb
2.5 pellleHre HEepaBEHCTB Ha YHUCJIOBOM MpPsIMOW, 3alUCBIBATh DELIEHUE C
MIOMOILBIO CUMBOJIOB
Pemate cucreMbl JIMHEWHBIX HEPAaBEHCTB, CHUCTEMbl HEPAaBEHCTB,
26 BIUTIOHAIONIHNE KBAJPATHOE HEPABEHCTBO, n300pakaTh PEUICHUE CHUCTEMBI
HEpaBEHCTB Ha YHCIOBOM MpPsSMOI, 3alUCBIBaTh pEIIEHHE C IOMOILBIO
CHUMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MIPH PELICHUN Pa3IMYHBIX 3aja4
3 OyHKIUU
Pacnio3naBath ()yHKIMM HM3y4eHHBIX BUIOB. Iloka3blBaTh CXeMaTHUECKU
31 pacrnojoKeHue Ha KOOpPAMHATHOM IUIOCKOCTU TpadukoB (YHKIMI BHA:
y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBHCHUMOCTH OT 3HAYCHHI
K03((HULIMEHTOB, ONMUCHIBaTh CBOMCTBA (DYHKIIMI
39 [Toka3biBaTh CXEMaTHYECKH PACIOJIOKEHHNE HAa KOOPAMHATHOM IJIOCKOCTH
' rpadukoB GpyHKIMH BUga y = VX, Y = |X| ¥ onMchIBaTh CBOMCTBA PYHKLUI
33 Crpouth u n300paXxkaTb CXeMaTHUECKU IpaUKHU KBaJpaTUUYHBIX (YHKIHH,
' OIMCHIBAaTh CBOMCTBA KBaIPAaTHUHBIX (DYHKIUH MO UX rpadukam
PacrioznaBate KBagpaTuuyHylo (QyHKIMIO 10 Qopmyie, NPUBOAUTH
3.4 NpUMEpbl  KBAaAPAaTHYHBIX (DYHKIMH W3 peanbHOW JKU3HHU, (U3UKH,
reoMeTpUU
4 Apudmerrdeckast ¥ TeOMETpUIECKask IPOTPECCUU
41 PacnioznaBaTh apu(METHUECKYyI0O U TE€OMETPUYECKYI0 IPOrpecCHH Mpu
pa3HbIX cII0co0ax 3alaHus
BbInONMHATE  BBIUMCIEHHUS C UCHOJb30BaHHWEM (GopMyl N-ro 4ileHa
4.2 apu(pMeTHYECKOH U TeOMETPHUYECKOM MpOrpeccHif, CyMMbl MEpBBIX N
YJIEHOB
43 N300paxaTh uieHBbl MOCIEAOBATEILHOCTH TOYKAMH HAa KOOPJIMHATHOU
IJIOCKOCTH
Pemarp 3amaun, cBsI3aHHBIE C YMCIIOBBIMH IOCIEI0BATEIBHOCTSAMHU, B TOM
4.4 YUCJIe 3a/ladyd M3 PEATbHOW KM3HU (C HWCIIOJB30BAaHUEM KaJbKYJSATOPA,

U(POBBIX TEXHOJIOTHH)

51




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Uucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M IECATHYHBIC, TIEPEXO01 OT OAHOM (OPMBI 3aITUCH IpOOei
1.1 K apyroi. IloHsTue pannoHaJbHOTO 4YKCIIa, 3alUCh, CPABHEHUE, YIIOPSAJOUYUBAHUE
paLMOHAIbHBIX YUCEI
19 Apudmernueckrue ICHCTBUS C PALMOHAIBHBIMH YHUCIaMH. Pemenue 3amau u3
peasibHOM MPAKTUKK HA YacTH, Ha TPOOH
13 Crenenbp ¢ HaTypaJbHBIM TIOKa3aTelieM: OIpeleieHue, MpeoOpa3zoBaHue
BBIPAKEHUI Ha OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIINX YUCEI
14 [IpoueHTsl, 3a0UCh MPOLIEHTOB B BUJIE ApoOU U Jpodu B BHJIC IPOLICHTOB. Tpu
OCHOBHBI€ 33/1a4M Ha IIPOLICHTHI, PELICHUE 3a/1a4 U3 PealbHOM MPAKTUKU
15 [IpuMeHeHne NpU3HAKOB AEIUMOCTH, Pa3IOKEHUE HA MHOXKUTEIU HATYPATIbHBIX
qucell
1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi B 0OpaTHasi MPOIOPLUUOHATBHOCTH
2 AnreOpandyecKue BbIpaKEHUS
21 [lepemeHHbIE, YKMCIIOBOE 3HAUYEHHE BBIPAKEHUS C MepeMeHHO#l. [lomycTumelie
3HAYEHMSI TIEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXAY BEJIMYMHAMM B BUJE  (POpPMYIBI.
Brruncnenus no hopmynam
2.3 [Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PABHBIE BHIPAKEHUS
24 CBoiicTBa CTENEHU C HATYpaJbHBIM IMOKAa3aTEIEM
25 Opnowrenbl W MHorowieHsl. CreneHb MHorouieHa. CiojkeHue, BBIYMTAHUE,
YMHOXXEHHE MHOTOYJIEHOB
26 @opMynbl COKPAIEHHOTO YMHOXKEHHMS: KBaApaT CYMMbl U KBaJapaT pPa3HOCTH.
@opMyia pa3HOCTH KBaapaToB. Pas3nokeHne MHOrOUJIE€HOB HA MHOKHTEIN
3 YpaBHEeHUS
31 YpaBHEHHE, KOpEHb YPAaBHEHHA, ~TpaBuia peoOpa3oBaHus  ypaBHEHUS,
PaBHOCUJIbHOCTh YPaBHEHUI
3.2 JIuneltHoe ypaBHEHHE c OJIHOM nepelxieHHoﬁ, YUCJIO KOpHEH JHMHEMHOro
ypaBHEHUS, PEIICHUE JIMHEWHBIX YpaBHEHUM
33 CocraBnenue ypaBHfHI/H?I II0 YCIIOBHIO 3a/Jaud. PemieHune TEKCTOBBIX 3amad C
MIOMOIIIbI YPAaBHEHU I
3.4 JluneltHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 Tpadux
Cucrema AByX JMHEHHBIX YpaBHEHHM C ABYMs IlepeMEHHbIMH. Pemenue cucreMm
3.5 ypaBHEHUN cmOcOoOOM TMOACTaHOBKU. [IpuMepsl pemieHus TEKCTOBBIX 3alad C
ITIOMOIIBIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopannara Touku Ha npsiMoi
47 I-IIzICJIOlEHe MIPOMEXYTKH. PaccTosiHME MeXay AByMS TOYKaMU KOOPIWHATHOU
npsIMOit
4.3 [TpssmoyronbHas cucrema koopauHat, ocu Ox m Oy. AGciucca U opAHATA TOYKH
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Ha KOOPJIMHATHOM TJIOCKOCTH
44 [Tpumepsr r;za(bHKOB, 3ajjaHHbIX (opmynamu. YUteHune rpaduKOB pearbHbBIX
3aBUCUMOCTEH
4.5 [Tonsarue Gpynkun. I'papux ¢pynkuuu. CroiicTBa QyHKIHIMA
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['padux pynkum y = [x|
4.7 ['paduueckoe pelieHne JIMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 Yucna u BBIYMCICHUS
11 KBagparHbiii kopeHb u3 uucna. IloHsTHe 00 HppanMOHAIBHOM YHCIIE.
JlecaTUYHBIE TPUOJINKESHUST MPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYHUCICHUSAM. J[eficTBUTENbHbIC
qucia
1.3 CreneHnsb ¢ 1ebIM MOKa3aTeseM 1 e€ cBoiicTBa. CTanaapTHAs 3allUCh Yyucia
2 AnrebpanyecKkue BhIpaKeHUS
2.1 KBaapartHbiil TpEXuiieH, pa3ioKeHue KBaIpaTHOTO TPEXUIEHA HA MHOKUTEN
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO alirebpandeckon qpoou
2.3 Crnosxenue, BBIYHUTaHHE, YMHOXKEHUE, JIEJICHHE alre0pandecKkux apooeit
2.4 PannoHnasibHbIe BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 YpaBHEeHUs 1 HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
Teopema Buera
3.2 Penienue ypaBHeHM, CBOJSAIIMXCS K IUHEWHBIM U KBaIPaTHBIM
3.3 [Ipocreiiue ApoOHO-pallMOHATIbHbBIE YPAaBHEHUS
I'paduueckas uHTEpHpETaNMsl YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CUCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpuMepsl peleHus cucrtem
HEJIMHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMU
3.5 Pemrenre TeKCTOBBIX 3a7a4 anreOpanyeckuM CrocoooM
3.6 UYucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEpAaBEHCTBA C OJJTHOM EPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKINH
41 [lonatue ¢ynkuun. OOnacTh oOMNpeAeNeHUS M MHOXXECTBO 3HAYCHHH
¢bysakuu. CriocoObl 3a1aHus PYHKIMMA
4.2 I'paduk pynkuun. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHMMA, OTpaXkKaroMX peaabHble IPOLECCH
44 OyHKIUN, OMUCHIBAIOIIME TMPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIC

3aBHUCHUMOCTH, UX TpapuKu
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4.5

OyHKIMU Y =X Y = X?

4.6 OyHkuu Y = [IX, Y = |x]|
4.7 ['paduueckoe pereHne ypaBHEHUN U CUCTEM YPaBHEHHM
9 KJIACC
Koxa IIpoBepsieMblii 3JIeMEHT CO/IepP:KAHUSA
1 Yucna u BIYMCICHUS
11 PanyonanbHple  uucia, MPpALMOHATBHBIE 4YMCIA, KOHEYHbIE U OECKOHEYHbIE
JECSITUYHBIE ApOOH
MHOK€eCTBO JNEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIE YMCIa KaK OECKOHEUHBIE
19 JecATUYHbIe IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM
NEHUCTBUTENBHBIX YUCENl U KOOpAMHATHOHN mpsiMoi. CpaBHEHME AE€HCTBUTEIbHBIX
qucen
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npuOnmxkeHus, OUeHKU. Pa3Mepbl OOBEKTOB OKpY’KAIOIIEro MHpa,
14 JUTATENIFHOCTh TIPOLIECCOB B OKpYyKamomeMm Mupe. llpubmmkéHHoe 3HaueHHE
BEJIMYMHBI, TOYHOCTb NpuoOmmkeHus. Oxpyrienue uucen. [Ipukuaka v oneHka
pe3yIbTaTOB BHIYMCICHUI
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 VYpaBHEHHUsI C OJHON IEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Perienue ypaBHeHUH, CBOJAIINXCS K TMHEHHBIM
2.3 KBagpatHoe ypaBHeHue. PelieHne ypaBHeHUH, CBOAALIMXCS K KBAAPaTHBIM
24 EI/IKBa,I(pUaTHOG ypaBHeHue. [Ipumepsl perieHus ypaBHEHHH TpeTbeil U 4eTBEPTON
CTETICHEeH pa3IoKeHUEeM Ha MHOXKUTEIN
2.5 Pemenue npoOHO-pallMOHANIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEeHUN
2.7 VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemienue cuctem IBYX JTMHEHHBIX YPaBHEHUH ¢ ABYMS EpPEMEHHBIMU
29 PemeHVI/Ie CHCTEM JBYX YypaBHEHUH, OJHO M3 KOTOPBIX JMHEHHOEe, a JApyroe —
BTOPOM CTETIEHU
2.10 | I'paduyeckast ”HTEpIpETAIHS CUCTEMbI YPABHEHHIA C IBYMsI TEPEMEHHBIMHU
2.11 Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKum CrocoooM
2.12 UYuncnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | PeuieHue TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
2.14 PelreHne cucrteM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEHCTBA
216 I'paduueckas uHTEepHpeTanyds HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsd
MIePEMEHHBIMH
3 OyHKIIUU
31 KBagparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapabona, KOOpAMHATHI BEPIIMHBI
napadoIIbl, 0Ch CHMMETPHUH 1apadoTbl
3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux cpoiicra
3.3 I'paduku Gpynkimii y=Kk/Xx, y = X° u ux cBoiicrsa
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3.4

I'paduku Gynkmuii , u UX CBOMCTBA

4 Uucnoble N0CIIET0BATENbHOCTH

41 Omnpenenenre W CrnocoObl 3allaHUsl YHCIOBBIX TOCJEIOBaTEIbHOCTEH. 3amaHue
MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOM Gopmyrol U hopMyIioi N-ro uieHa

492 Apudmernueckass mnporpeccus. Dopmynasl  N-r0  YiIeHAa  apUPMETUYECKOMH
MIPOrPECCUU, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas nporpeccusi. @opMyibl N-T0 WieHa TEOMETPUUYECKOI TPOrpeECCHH,
CYMMBI IIEPBBIX N YIECHOB

44 N3o0pakeHne wWieHOB apu(PMETHIECKON U F€OMETPUUYECKON MPOTPEeCcCUid TOYKAMHU
Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAJIbHBIA POCT

4.5 CnokHbI€ TPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpPoBePSIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSTUSMU: MHOXECTBO, MOAMHOXKECTBO, OIEpalUU
HaJ MHOXXECTBaMHU; YMEHHE ONEepUPOBATh MOHATUAMU: Ipad, CBA3HBIN rpad,
JIepeBO, LMKJ, MPUMEHSTh MX MPHU PELICHUU 3a/lay; YMEHUE HUCIOJIb30BaTh
rpaduueckoe MpeCTaBICHUEe MHOXKECTB JUISl OMUCAHUSI PEATbHBIX MPOIECCOB
U SIBJICHU, IPU PEIICHUU 3a]1a4 U3 JPYTUX Y4eOHBIX MMPEIMETOB

YMeHne onepupoBarTh IMOHSATHSIMHU: OINPEACICHHUE, aKCHOMa, Teopema,
JI0KA3aTeJIbCTBO; YMEHHUE PACIO3HABATh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS,
MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPUIIAHUS
BBICKQ3bIBAaHUH

YMeHne onepupoBaTh NOHATUSMU: HATypaIbHOE YUCIIO, IPOCTOE U COCTABHOE
YHCII0, NEMUMOCTh HAaTYpaJIbHBIX YHUCEIN, MPU3HAKU JEIMMOCTH, LIEJI0e YHUCIIO,
MOJTyJIb YHCTIa, OOBIKHOBEHHAS JPOOh U JIECATUYHAS APOOb, CTAaHTAPTHBIA BU]T
YHUCiIa, PalMOHAIBLHOE YHCIIO, HPPAMOHAIBHOE YHCIIO, apudMETHUYEeCKUi
KBaJPaTHBIA KOPEHb; YMEHHUE BBITIOJHATH JEHCTBUS C YUCIAMU, CPABHUBATH U
yOOpSAOYMBATh YKCIA, MPEACTABIATh 4YHCIAa HAa KOOPAMHATHON MPsAMOii,
OKpYIJISATh YHCJIA, YMEHHE JellaThb TMPUKUAKY ¢ OLEHKY pe3yJjbTara
BBIYMCIICHHI

YMeHue omepupoBaTh TMOHATHSAMU: CTENEHb C IEJIbIM I0Ka3aTeleM,
apu@MeTHuecKuil KBaJpaTHBIM KOpEeHb, MHOTOWIEH, anredpandeckas ApoOb,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOH CTENEHU OOJjbllle eIUHUIIBI;
YMEHHE BBINOJIHATH pacy€Thl 10 (opMyiiaM, MpeoOpa3oBaHUs 1IENbIX, JPOOHO-
pallMOHAJIBHBIX ~ BBIPAKEHMH M BBIPAXKEHUH C KOPHSAMH, Ppa3JIOKEHHE
MHOTOWJIEHAa Ha MHOXHTEIHW, B TOM 4YHCIE C HCIOJIb30BaHUEM (HopMyn
Pa3sHOCTH KBaJIPaToOB M KBaJ[paTa CyMMbI U pa3HOCTH

YMeHue onepupoBarh MOHATUSMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOMU
IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; yMEHHUE
pemiate JMHEWHbIE M KBaJpaTHbIE YpaBHEHHs, IpPOOHO-paIlMOHAIbHbBIE
YpaBHEHUS C OJHOW MEPEMEHHOM, CHUCTEMBbI JABYX JIMHEWHBIX YpPaBHEHUMU,
JTUHEHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJI[paTHbIE U IPOOHO-PAIlMOHAIBHbIE
HEpPABEHCTBA C OJHOW NEPEMEHHOW, B TOM YHUCJE MPU PEUICHUH 3aJad U3
JpyrUX TMpPEeIMETOB M NPAKTHUYECKHUX 3a/Ja4; YMEHHME MCIIOJIb30BaTh
KOOPJMHATHYIO TPSMYIO M KOOPJAMHATHYIO IUIOCKOCTh JJIS H300pakKeHUs
pELIEHUI YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATHAMH: (QYHKUMS, Tpaduk (QyHKUUU, HYIH
(GyHKLIMU, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH BO3pacTaHus,
yObIBaHMS, HauOOJbIIECE ¥ HAUMEHbBIIEE 3HAUYeHUS (YHKIMH; YMEHUE
OIIEpPUPOBATH MOHATUSAMHU: TPsAMasi TPOMOPLUOHATBHOCTD, TUHEHHAs (QYHKIN,
KBagpaTuuHas (QyHKOUS, oOpaTHas MPONOPILUOHATIBLHOCTh, Mapabdora,
runepoosia; yMeHue CTpouTh rpaduku (QyHKIMHA, UCTIOIB30BaTh rpaduku s
OIpefieNieHUs] CBOMCTB IMPOLIECCOB M 3aBHCUMOCTEM, NJIsl pelleHusl 3a1ad u3
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Ipyrux y4yeOHbIX MPEeIMETOB U pPEaJbHOM JKU3HU; YMEHHE BBIpaXkarhb
dbopMyiaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBath MOHATUSIMHU: TIOCIEIOBATEIBHOCTD, apuMeTHuecKas u
reomerpuyeckas IIPOIPECCUU; YMEHHE HCII0JIb30BATh CBOMCTBa
MoCIeA0BaTENbHOCTEH, (POPMYIBI CyMMBI M OOIIEro 4jeHa MPU PEHICHUH
3aJ1a4, B TOM YHCJIE 33]]a4 U3 IPYTHX y4eOHBIX MPEAMETOB U pealbHON KU3HU

VYMeHue pemaTh 3a7auyd pa3HbIX TUIOB (B TOM YHCII€ Ha IPOLEHTHI, 10JIU U
YacTH, IBM)KEHUE, padoTy, IIeHy TOBapOB M CTOMMOCTH IOKYIIOK M YCIYT,
HQJIOTH, 3aJjauyd K3 O00JacTH YOpaBI€HHUA JIMYHBIMM M CEMEHHBIMU
¢uHaHCAMM); YMEHHE COCTaBJISTH BBIPAKCHHS, YpaBHEHHs, HEPABEHCTBA M
CUCTEMBI II0 YCJIOBHIO 3aladyM, HCCIECJOBATh IIOJyYEHHOE pEIIECHUE U
OLIGHUBATh MPABJIONOA00HOCTD MOJTYYEHHBIX PE3yJIbTaTOB

YMeHue omnepupoBaTh MOHATUSAMH: (QHUrypa, TOUKa, OTPE30K, MpsMas, JIyd,
JOMaHasl, yroj, MHOTOYIOJIbHUK, TpPEYroJbHUK, PaBHOOEAPEHHbIM U
PaBHOCTOPOHHUI TPEYrOJIbHUKHU, IPSMOYTOJIbHBIA TPEYroJbHUK, MEJIUaHa,
OuccekTpuca M BBICOTa TPEYrOJbHUKA, YETHIPEXYTOJIBHUK, Hapaljiesorpamm,
poMO, NPSAMOYTOJBHUK, KBaJpaT, Tpareluus; OKpYKHOCTb, KpYyT, KacaTellbHas;
3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (PUTypaMU; YMEHUE PELIaTh 33aJjauu, B TOM
YHUCJIE U3 MOBCEIHEBHOW JKU3HU, HA HAXO0XKICHHE I€OMETPUUECKUX BEJIMYUH C
IPUMEHEHUEM M3YUYEHHBIX CBOUCTB Uryp U (haKTOB

10

YMeHue onepupoBaTb INOHATHUAMU:  DPABEHCTBO  (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MapajUIeIbBHOCTh W IEPHEHAUKYISAPHOCTh MPAMBIX, YIOJ
MEXy HpSIMbIMHU, NEPIEHIUKYIIAp, HAKJIOHHAsA, MpOeKuus, nogodue ¢uryp,
HoJ00HBIE TPEYTrOJbHUKH, CUMMETPHUSI OTHOCHUTEIIBHO TOYKM U IPSIMOM;
YMEHHE paclio3HaBaTh paBEHCTBO, CHMMETpPHIO U mojxobue ¢uryp,
[apaJUIEJIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX B OKPY’KAIOLEM MUPE

11

12

13

14

YMeHue onepupoBaTh NOHATUSIMHU: JJIMHA, PACCTOSHUE, YTOJI (BeIWYMHA yTJia,
CHHYC M KOCHHYC yTJjia TPEYroJbHUKA), TUIOIIA/Ib; YMEHHE OLICHUBATh Pa3Mephl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIIEM MHpE; YMEHUE MPUMEHSTh (POPMYIIbI
nepuMeTpa M TUIONIAJAN MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W TIIOIIATH
Kpyra, o0bemMa TMpsSMOYTOJbHOTO MapaifieNenumnesa; yMeHue MPUMEHSTh
MPU3HAKK PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUYECKHUE COOTHOIIEHHUS IJISI BBIYUCIICHHS
JUTMH, PACCTOSIHUM, TUIOIIAIeH

YMeHnue nzobpaxarb miockue GUrypbl 1 X KOMOMHALIMU, TPOCTPAHCTBEHHBIE
¢GuUrypel OT pykH, C HOMOIIBIO UYEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WJIM CUMBOJIbHOMY OIIMCaHHIO

YMeHHne oOnepupoBaTh MOHATHSAMHU: IPSIMOYIOJbHAs CHUCTEMa KOOPJWHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IIPOM3BEICHHE BEKTOpa Ha
YHUCI0, CKAISIPHOE MPOU3BEICHNE BEKTOPOB; YMEHHE UCIOJIb30BaTh BEKTOPHI U
KOOPJMHATHI JUIsl IIPEICTABICHUs JaHHBIX U PEIICHMs 3a]ad, B TOM YHCIIEC U3
JIPYTUX y4eOHBIX MPEIMETOB U peaIbHOM JKU3HU

YMeHue onepupoBaTh MOHSITUSIMH: CTOJIOMKOBBIE U KpPYTOBBIE JHMArpaMMbl,
TaOIUIIBI, cpeliHee apu(MeTHyeckoe, MearaHa, HanboJblliee U HauMEHbIIee
3HAaYEeHMs, pa3Max YUCIOBOT0 Habopa; yMEeHHE U3BJEKaTh, HHTEPIPETUPOBATh
U npeoOpa3oBbIBaTh MHGOPMAIHMIO, TPEACTaBIEHHYI0 B TaOluIax © Ha
auarpamMmax, OTpaKalllyl0 CBOWCTBA M XapaKTEPUCTHUKU  peaJbHBIX
IIPOLIECCOB M SIBJIEHUM; YMEHHME pACIIO3HABaTh WM3MEHUYMBHIE BEIMYMHBI B
OKpYXKaroIleM MUpe
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15

16

YMeHue omepupoBaTh  TMOHATUSMH:  CIAy4alHBIH  ONBIT  (CIydalHBIN
HKCIEPUMEHT), 3JEMEHTapHOE COOBITHE (DJIEMEHTApHBIA MCXOM) CIy4yaifHOTro
OmbITa, CIy4yailHoe coObITHE, BEPOATHOCTH COOBITHS; YMEHUE HaXOAUTh
BEPOATHOCTH CIIYYalHBIX COOBITHI B OMNBITAX C PaBHOBO3MOXXHBIMU
DIIEMEHTAapPHBIMU  COOBITHSIMH;  YMEHHE  peliaTh  3a7aud  METOAOM
OpPraHM30BaHHOTO TIepedopa M C HCIOJB30BAaHHEM NpaBUIa YMHOXKEHUS;
YMEHHE OLICHMBATh BEPOSATHOCTH PEAbHBIX COOBITHI W SBICHUH, MOHUMATDH
POJIb MPAKTUYECKU JOCTOBEPHBIX M MAJIOBEPOSATHBIX COOBITHI B OKpPY>KaIOIIEM
MUpPE U B OKU3HH; 3HAKOMCTBO C TIOHSTHEM HE3aBHCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX SIBJICHUAX

YMenue BbIOMpPATh MOAXOMAIIMKA W3YYCHHBIH METOJ sl pEIleHHs 3a/lauH,
IIPUBOJUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacno3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, OIIMCHIBATh
OTIE/bHBIE BBINAIOIIMECS PE3yJbTaThl, IIOJYyYEHHBIE B XOAE pPa3BHUTHSA
MAaTE€MaTUKU KaK HayKH, MPUBOJIUTH IMPHUMEPbl MATEMATUYECKUX OTKPBITHUHA U
UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPUH
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kona IIpoBepsieMblii 3JIeMEeHT CO/IepP:KAHUSA
1 Hucna 1 BBIYUCICHUS
1.1 Hatypanbuble u nensie yrcina. [I[pu3Haku 1eIMMOCTH LEbIX YHCeT
19 OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUYHBIE IMEPHUOJUYECKHE
npobu
1.3 Parmonanbueie uncia. ApupMeTHuecKue onepayy ¢ palioHAIbHBIMU YACIaMHU
1.4 JlelicTBUTENbHBIC YnCiia. ApUPMETHIECKHE OTIEPALIUHU C JeHCTBUTEIILHBIMU YUCIaAMHU
15 HpI/IGJII/I)Ké}iHHe BBIYUCIICHUSI, TIPaBHJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3ylbTaTa
BBIYHCIICHUM
2 Anrebpandeckue BbIpaKeHUS
2.1 bykBeHHbIE BbIpaKeHHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
29 Crenenb ¢ 1enbiM nmokasareneM. CTeneHb ¢ palMoHaIbHBIM Noka3aTesneM. CBolicTBa
CTETIeHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 Apudmernueckuii KOpeHb HaTypallbHOM creneHu. JlelicTBUA ¢ apuPpMETHUUYECKUMU
KOPHSIMH HATypaTbHOU CTCTICHH
3 YpaBHEHHs U HEPABEHCTBA
3.1 Lenble u 1poOHO-palrioHanbHbIe ypaBHEHUS. CUCTEMBl M COBOKYTHOCTH YpaBHEHUI
39 Lensle u apoOHO-panMOHaNIbHBIE HepaBeHCTBA. CHCTEMbI W COBOKYMHOCTH
HEPaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEN
4.2 ApudmeTrnueckas U reoMmeTpudeckas mporpeccuu. DopmMyia CI0KHBIX MPOIIEHTOB
5 OyHKIMH
@Oynkius, crnocoOsl 3aganus Gyakuun. 'padux GyHkuu. O6gacTh onpeneneHus u
51 MHOXeCTBO 3HaueHuit ¢pyHkumu. Hymu ¢yakuun. [IpoMexyTku 3HaKOMOCTOSTHCTBA.
[IpoMexyTK MOHOTOHHOCTH (QYHKIIMH. MaKCUMyMbl U MHHUMYMbI (DYHKIHU.
HaubGonbiiee  HauMeHblllee 3HaUeHnE (PYHKITUU HA TIPOMEKYTKE
6 KoopanHatsl Ha psiMO# ¥ TIIIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 I'eomeTpust
7.1 I'eomerprueckue GpUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyrojabsHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenune reoMeTpu4eckiux BeITUUYUH
7.6 BexTops! Ha TTocKOCTH
8 BeposITHOCTh M cTaTUCTHKA
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8.1

OmnucarenbHast CTaTUCTHKA

8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoskecTBa

8.5 I'padmr
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MNPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IVISA YYEHUKA

e Maremaruka. AnreOpa: 7-i kiacc: 0a30BbI ypOBEHb: yueOHHK; 15-e
u3aaHue, nepepadorannoe, 7 kiaacce/ MakapeiueB F0.H., Munatok H.I'., Hemkos
K.M. u nap.; mon penakmueir TemskoBckoro C.A., AKIMOHEpHOE OOIIECTBO
«M3narensctBo «IIpocsemenne».

e Maremaruka. AnreOpa: 8-l kiacc: 0a30BbId ypOBEHb: y4eOHHK; 16-€
u3aaHue, nepepadorannoe, 8 kinacc/ MakapsiueB F0.H., Munatok H.I'., Hemkos
KM. u gp.; nmon pemakuuedt TenskoBckoro C.A., AKUHOHEpPHOE OOIIECTBO
«3marensctBO «lIpocserienuey.

e Maremaruka. Anrebpa: 9-ii kiacc: 0a30BbI ypOBEHb: yueOHHK; 15-¢
u3nanue, nepepaborannoe, 9 kiacc/ MakaperueB FO.H., Munaiok H.I'., HemkoB
KM. u np.; nmon penakuuer TensikoBckoro C.A., AKIIMOHEpHOE OOIIECTBO

«M3parenbctBo «lIpocBemienne.

METO/JIUYECKUE MATEPHUAJIBI JIJISI YUYUTEJISA

e AnreOpa. [lupakTtuyeckue maTepuaibl. 7 Kiacc: ydeOHoe mocobue s
obmeoOpa3zoBarensubix opranmzanuit/JI.II. EBcradbeBa, A.Il. Kapnm - 12-e
m3nanue, M.: [Ipocsenienue.

e Jlupaktuueckue matepuanbl mo anredope: 8 kmacc, k yueOHuky HO.H.
MakxkapsrueBa u np.

e «Anrebpa. 8 xmacc»; JI.LU. 3saBuu, H.B. JIpsikonoBa; M.: NU3ngaTenscTBO
«IK3aMenY.

e Anrebpa. [umaktrueckue marepuaibl. 8 Kiacc; ydeOHoe mocobue st
obmeoOpa3oBarenbHbpIXx opranusanuii; M.K. Iloramo, A.B. IlleBkun; 10-¢
n3nanue, M.: [Ipoceenienue.

e Aunre6pa. Jlunaktuueckue matepuansl. 9 kiacc; FO.H. Makapsiues, H.T'.

Munnrok, JI.b. Kpaitnesa; M.: IIpocsemenne.
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MNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPChbI
CETH UHTEPHET

e butGmmoreka [{OK;
https://fipi.ru/;
https://resh.edu.ru/;

https://www.yaklass.ru/;
https://uchi.ru/.
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