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IHHOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISETCS OJHHMM M3 OINOPHBIX KypCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 0OecTeurnBaeT U3y4eHUe APYruX AUCIMIUINH, KaK €CTECTBEHHO-
HAy4yHOTO, TaK W TYMaHUTAPHOTO IHKIOB, €€ OCBOCHHE HEOOXOIUMO JUIs
MPOJOKEHUST 00pa30BaHUsI M B MIOBCEAHEBHOM Kn3HU. Pa3BuTne y oOydaromuxcs
HAyYHBIX NPEJICTABICHUNA O TMPOUCXOXKICHUM U CYIIHOCTH airedpanyeckux
aOCTpakIiuii, criocode OTpakeHUs MaTeMaTHYECKOW HAyKOW SIBICHUM W MPOIIECCOB
B NpHUpOJie U OOUIECTBE, POJIM MATEMATUYECKOTO MOJEIUPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
Y Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX Ul aJanTallud B COBPEMEHHOM LIU(PPOBOM
oOmectBe. M3yueHue anreOpsl oOecrieunBaeT pa3BUTUE YMEHUS HaOIIOAATh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUS. OCBOEHUE Kypca aareOpbl 00ecneynBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] OO0YYaloUMXCA: OHHM HCIONb3YIOT JEAYKTUBHBIE U
WHAYKTHBHBIE PAcCyXIeHHUs, 00001IeHne U KOHKPETU3aIlnio, aOCTparupoBaHUe M
anajornto. OOydenue  anreOpe  mpeAmnoyiaraeT  3HAYUTENBHBIM  O0BEM
CaMOCTOSITENIbHOM  JI€ATEIbHOCTH OOYyYaIOLIUXCsl, IO3TOMY CAaMOCTOSITEIbHOE
pellIeHre 3a/1a4 SBISETCS pealn3alueil 1esTeIbHOCTHOrO MPUHIINIIA 00yUEHHUS.

B cTpykType nporpammsl y4eOHOTO Kypca «Asredpay AJii OCHOBHOTO 00LIETo
o0Opa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIHHO-METOINYECKHUE JTMHUU:
«Yucna W BBUKCICHHS», «ANTeOpandeckue BBIPAKCHUD», «YPaBHCHHS W
HepaBeHCTBa», «DyHkuuu». Kaxngas u3 3TUX copepKaTelbHO-METOIUYECKUX
JMHUM pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUS Kypca, B3aUMOJICHCTBYSI C
ApPYyTMMH €ro JHHUAMH. B Xome wu3ydeHus ydeOHOro Kypca OOyYaromumcs
MPUXOJIUTCS JIOTUYECKH PACCyKIaTh, MUCIOIH30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anrebpay BKIFOYCHBI
HEKOTOpbI€ OCHOBBI JIOTWKH, IPEACTAaBICHHbIE BO BCEX OCHOBHBIX pa3zzelnax
MaTeMaTH4IeCKoro o0pa3oBaHus M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYarOITUMUCS
OCHOB YHUBEPCAIBHOIO MATEMATUYECKOTO s3bIKa. CONEPKATEIBHON U CTPYKTYPHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conmepxxanue aMHMM «Yuclia M BBIYMCICHUS» CIYKUT OCHOBOW Jis
JaJIbHEHIIero U3y4yeHUs: MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOydYaroIIUXCs
JIOTUYECKOT0 MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJB30BAaThCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOrO 0OILIEro oOpa3oBaHUS
CBSI3aHO C PAlMOHAIBHBIMH M HMPPALMOHAIBHBIMH YHCIaMH, (OpMHUpOBAHUEM



MPEJCTABICHH O EHCTBUTEILHOM UKCIIC. 3aBEPILIEHUE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K CpeHeMy 001IeMy 00pa30BaHHIO.

CopeprkaHue JByX anreOpandeckux JUHUN — « AJre0pandyecKkue BhIPasKEHUsD)
U «YpaBHEHHs] U HEPABEHCTBAa» CHOCOOCTBYET (POPMHUPOBAHUIO Y OOyUAIOIIUXCS
MaTEeMaTUYeCKOro ammnapara, HeoOXOAUMOTO JUIsl PElIeHHs] 3a]ady MaTeMaTHKH,
CMEKHBIX IPEIMETOB U IMTPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oOmiero obpazoBaHusi yueOHBIH MaTepualn IpyHIUPYETCs] BOKPYT PallMOHAIbHBIX
BBIpOKECHHU. AnreOpa JAEMOHCTPUPYET 3HAUYCHHE MATEMATHKU Kak S3bIKa JUIs
IIOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENIEH, OINHCAaHUs TPOLECCOB U  SBJICHHUM
peanbHOro Mupa. B 3a1aun o0yueHus ajredpe BXOJAT TaKKe JalIbHENIee pa3BUTHE
ANTOPUTMHYECKOTO MBILUICHUS, HEOOXOJIMMOT0, B YACTHOCTH, JIJIsl OCBOCHHUSI Kypca
uHOOpMATUKH, ¥  OBJAJCHHEC HABBIKAMH  JEAYKTHUBHBIX  PACCYXKICHUM.
[IpeoOpazoBanne CHUMBOJBHBIX (OPM CIIOCOOCTBYET pPA3BUTHIO BOOOPaKECHMSI,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copnepkanve GyHKUMOHATBHO-TPAPUUYECKON JTMHUU HALIEJIEHO HA MOJyYeHUE
oOy4JaronmMMucs 3HaHUM O (PYHKIUSAX KaK BaKHEUIIEH MaTeMaTHYECKON MOJEeH
JUTSI OMMUCAHUS M UCCIIEJIOBAHUS pa3HOOOPA3HBIX MPOIECCOB U SIBICHHUM B IPUPOJIE U
oOmectBe. M3ydenne maTepuaia ClocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
HCIIOJB30BaTh Pa3jMYHbIE BBIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATHUKU —
CJIOBECHbIEC, CHUMBOJIMYECKHE, TIpapuyecKkue, BHOCUT BKJIaJ B (HOpMUPOBAHHE
MIPEJCTABICHHI O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIIUU U KYJIbTYPBI.

CornacHo yueOHOMY IUlaHy B 7-9 KJjaccax H3ydaeTrcss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKJIIOYAET CICAYIOIIUE OCHOBHBIC Pa3JeNibl COJIEPKaHUS:
«Yucna ¥ BbUHCICHUS», «ANredpandyeckue BBIPAKECHUS, «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMI.

Ha uzyuenue yueOHoro kypca «Anredpa» oroaurca 306 yacos: B 7 kjacce —
102 gaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 gaca B Hefenio), B 9 kiacce
— 102 yaca (3 yaca B HEJIEINIO).



COILEPKAHUE OBYYEHMUSA
7 KIIACC

Yucaa 1 BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U ACCATUYHBIC, MEPexXoa OT OAHOM (HOPMBI 3amucH
npobert k apyroiu. [loHaTne pamMoOHAIBLHOTO 4YHCHA, 3alkCh, CpPAaBHEHHE,
YIOpAIOYMBAHUE  palMOHANBHBIX uucel. ApudmeTnueckue JEUCTBHUS €
palMOHAIIBHBIMYA YHMCiIamMu. Pemenue 3a1a4 U3 peanbHOM MPAKTUKH HA YacTH, HA
Tpoowu.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeNieM: ONpeJeNieHrue, MpeoOdpa3oBaHue
BBIPOKECHHUI HA OCHOBE OIpPEICNICHNUs, 3auch 00abIuX uncel. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOH U IpoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIC 3a/1ayll HA
MIPOLIEHTHI, PELICHHE 3a]1a4 U3 PEaIbHOM MPAKTUKH.

[IpumMeHeHnE TPU3HAKOB  JCIUMOCTH, pAa3JIOKEHHUE HAa  MHOXKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM  4YuCjle TMpsMas U oOparHas
MPONOPLIMOHATIBHOCTH.

AnredpanvecKue BbIPAKECHUS

[IepemeHHbIE, UHCIOBOE 3HAYEHUE BBIPAKEHHUS C IIEPEMEHHOU. JomycTumeble
3Ha4YeHUs nepeMeHHbIX. [IpeacTaBneHre 3aBUCUMOCTH MEX1y BEIMUMHAMU B BHUJIC
dbopmynsl. Berancnenus no hopmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKCHHM,
TOKIECTBEHHO paBHbIE BBIpAXKEHUS, MpaBuia NOpeoOpa3oBaHUS CYMM H
MIPOU3BEICHUH, IPABUJIA PACKPBITHS CKOOOK U MPUBEJICHUS MOAOOHBIX CIaracMblX.

CBoiICTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEJIEM.

Onnowiensl U MHOTOUWIeHbl. CteneHb MHOrowieHa. ClioxeHue, BhIYUTaHUE,
YMHOKEHUE MHOTOWIEHOB. POpMYJIbl COKPAIIEHHOIO YMHOKEHUS: KBAAPAT CyMMBbI
1 KBaJipat pasHoctu. PopMyia pa3HOCTH KBaApaToB. Pa3iioxeHne MHOrO4wIeHOB Ha
MHOKUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHs, MpaBwia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW IEPEMEHHOW, YMCIO KOPHEW JMHEWHOTO
yYpaBHEHUS, pEUIEHUE JIMHENHBIX YpaBHEHUN. COCTaBIICHUE YPAaBHEHHI 110 YCIOBUIO
3anaun. Pemenue TeKCTOBBIX 3a7a4 C IOMOILIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHUE C ABYMs MEpeMEHHbIMU U ero rpaduk. Cucrema aByX
JIMHEWHBIX YPAaBHEHHM C JBYyMs NEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
croco0oM noACTaHOBKH. [IpuMepsl pelieHns TEKCTOBBIX 3ajay C TOMOIIBIO0 CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UucnoBele TpoMeEXyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAMHATHOMN IIPSMOM.

[IpssmoyrosibHas cucteMa KoopauHat, ocu Ox u Oy. Abciucca U opJuHaTa
TOYKH Ha KOOPAWHATHOM mockocTu. [Ipumepsl rpagukoB, 3aqaHHbIX GOpMyIaMu.
Urtenue rpadukoB peasibHbIX 3aBUcUMOcTel. [lonstue pynkuun. I'paduk hyHKIUN.
CgoiictBa dyHkiui. JIuneninas gynkuus, eé rpaduk. ['padux dyHkuuu y = [X|.
['paduyeckoe penieHne IMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHHH.

8 KUIIACC

Yucjia 1 BLIYMCICHUA

KBaapatueiii kopeHb u3 uwucia. [loHsATtne 00 uppalnMOHAIBLHOM YHCIIE.
Hecsatuunbie TpuOIMKEHUsT UppalMOHaIbHbIX yucen. CBoilcTBa apupMeTUIECKUX
KBaJPAaTHBIX KOPHEH U UX MPUMEHEHHE K MPe0Opa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIYUCIICHUSIM. J[€ICTBUTENIBHBIE YNCIIA.

CreneHsb ¢ 11eN1bIM TIOKa3aTesieM U €€ cBoiicTBa. CTaHapTHas 3alKuCh YUCIA.

AJiredpanyecKkue BbIPaKeHUS

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO anredpanyeckol Jpoowu.
CnoxeHue, BbIUUTAHHE, YMHOXXCHHE, JICJICHHE aireOpandyeckux Jpooeil.
PanmonanbHble BbIpa)KEHUS U UX IPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapartHoe ypaBHeHue, popMyia KOpHEH KBaIpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHEHHM, CBOJSIIMXCS K JMHEHHBIM M KBAJPATHBIM.
[Ipocreiimme qpoOHO-paliOHAIbHBIE YPABHEHHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JUHEWHBIX ypaBHEHHU C JByMs IEepeMeHHbIMHU. lIpuMmepsl pemenus cucrem
HEJIMHEVHBIX YPABHEHUU C IBYMS IIEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a/1a4 anredpanyecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl IMHENHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOM.

DyHKUMH

[Tonsite Qynkuu. OOnacTb ONpenesaeHuss W MHOXECTBO 3HAUYECHUU
¢bynkunn. CnocoObl 3a1aHust QyHKIUH.

I'padux dynkuuu. Urenue cpoiictB pyHkuuu mno e€ rpaduky. [Ipumepsr
rpadukoB (pyHKINN, OTpa)KaroOIUX peanbHbIE MPOIECCHI.



OyHKIMK, OINMUCHIBAIOIIMNE TPSIMYH0 U OOpaTHYH MPOMOPIHUOHAIBHEIE
3aBHCHMOCTH, HX rpaduku. OyHkImn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEILIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucna 1 BBIYUCTICHUA

PanvonanbHble YMCIa, UppalMOHATIBHBIE YUCIA, KOHEUYHbIE U OECKOHEUYHBIC
AecsTUUHbIe ApoOru. MHOXKECTBO IeHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YHUCTIa
Kak OECKOHEUHbIe JecATUYHbIe IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JCHCTBUTEIILHBIX YUCEI U KOOPAUHATHOM IIPSIMOM.

CpaBHeHHE JIEHCTBUTENBHBIX YHCEN, apudmeTnyeckue ACHCTBUS C
JNEUCTBUTEIBHBIMU YUCIIaAMU.

Pa3mepbl 0OOBEKTOB OKPY’KAIOIIETO MHUpPA, JJIUTEIBHOCTH IMPOLECCOB B
OKpY>KaroIlleM MUpE.

[TpubnmxkéHHOE 3HAYEHHE BEIIMYMHBI, TOYHOCTh pUOImxeHus. OKkpyrieHue
yucell. [Ipuknaka u oueHka pe3yjabTaToB BBIUYHACICHUN.

YpaBHeHHS U HEPABEHCTBA

JlunentHoe ypaBHeHue. PerieHue ypaBHEHUM, CBOIAIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHUE. Pelienne ypaBHEHNN, CBOASIIMXCS K KBAAPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pemieHnss ypaBHEHUM TPETbEd U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-palMOHAIBHBIX YpaBHEHMA. PereHue TEeKCTOBBIX 3aaad
anredpandecKuM METOIOM.

VYpaBHeHUE ¢ AByMsl NIEpEMEHHBIMU U €ro rpaduk. Pemenue cucteM AByX
JIMHEWHBIX YPABHEHU C ABYMS IIEpEMEHHBIMU. Pelienue cucreM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTopoi creneHu. [‘paduyeckas
MHTEPIIpETalys CUCTEMbI YPABHEHUU C IBYMS IIEPEMEHHBIMHU.

Pelienrie TEKCTOBBIX 33/1a4 alreOpandecKuM CIIoCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pewienne JIMHENHBIX HEPABEHCTB C OOHOM NEpeMEHHOW. PemieHune cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mepeMeHHOM. KBaapaTHble HepaBEHCTBA.
['padnyeckas uHTEpHpeTalldss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMHU.

DOyHKUMH

KBaapartuunas ¢ynkuus, e€ rpaguk u coiictsa. [lapaGona, koopauHaThI
BEPUIMHBI 11apadoJIbl, OCb CAMMETPHUH NapadoJIbl.

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

YuciioBBIE IOCTE10BATEIBLHOCTH M IIPOIPECCHU



[IoHsAiTHE YMCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHuE II0CIEHOBATEIBHOCTH
pPEKyppeHTHOH (hopmyToi u popmyIioi n-ro YieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. PopMyibl n-ro 4ieHa
apu(pMeTHYECKON U FeOMETPUUECKON IPOTPECCUM, CyMMBI IEPBBIX 71 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TE€OMETPUUYECKOW MPOTPECCHiA
TOYKaMHM Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIM M SKCHOHEHUHAIBHBIA POCT.
Cno>xHbI€ TPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4yHOCTHBIE Ppe3yabTaTbl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCA:

1) marproTnyeckoe BOCIIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOLNUIOMY M  HACTOALIEMY POCCHUHCKOMN
MaTe€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHXKEHUSM  POCCHUUCKHUX
MaTeMaTUKOB M POCCUHCKOM MAaTEMaTUYECKOW MIKOJIbI, K MCHOJIb30BAHUIO 3THUX
JOCTH)KEHUN B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO 00S13aHHOCTEN Tpa)KAaHWHA U peaInu3alydy €ro
mpaB, TMPEACTAaBICHHEM O MaTeMAaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp TpakKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAaKTUYECKHUM IPUMEHEHUEM JIOCTMIKEHHI HAyKH, OCO3HAaHHWEM BaKHOCTHU
MOPAIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHUE:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B pPEIICHUM MPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMPABIEHHOCTH, OCO3HAHWEM BAXHOCTU MAaTEMaTUYECKOTO
0o0pa3oBaHUsI Ha TPOTSHKEHUW BCEHM >KU3HM IS YCIEIIHOW MpodhecCHOHATBHOM
JESATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM H
MMOCTPOEHNEM UHIMBUIYATbHOW TPACKTOPUU 00pa30BaHUS U KU3HCHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOILMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJad, PEUICHUH, PACCYXKICHUH, YMEHHUIO BHJIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI 0 O3HAHMSA:

OpUEHTalWell B JE€ATEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, MIPUPOJIBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak CQepbl 4YelI0BEeYeCKOU
JEeSATEIbHOCTH, ATANOB €€ Pa3BUTUA U 3HAUUMOCTHU JUISl Pa3BUTHUS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MATeMaTHYE€CKOW KyJIbTYpOH Kak CpelCTBOM
MO3HAHUS MHPA, OBJIAJICHUEM IMPOCTEHIIMMU HAaBbIKAMHM HCCIEA0BATEIbCKOM
JESTEIbHOCTH;



6) ¢usuveckoe BocnuTaHWe, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOLMOHAJIBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B MHTEpecax CBOETO
3I0POBBS, BEACHHWS  370pOBOTO  oOpa3a KU3HH (3M0pOBOE  TIMTAaHHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM W OTHAbIXa, peryjsipHas Quznueckas
AKTUBHOCTb ), CQOPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIMMUOKY U TAKOTO e MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0OrHYeCKOe BOCITUTAHHUE:

OpHEHTallMel Ha TPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUU JJIsl pEIIeHU 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPY’KAIOIIEH Cpejibl, TIIaHUPOBAHUSI MIOCTYIIKOB M OLICHKU
UX BO3MOXKHBIX MOCJEACTBUH JUIsI OKPY>KAIOIIEH CPeJlbl, OCOZHAHUEM TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX TIPOOIEM U Iy TeH UX PEIICHUS;

8) aganTanusi K U3MEHSIIOUNIUMCH YCJOBHUSIM COUMAJILHONW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEW KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO AESATEIbHOCTh, B TOM UYHUCIIE
YMEHUE YYHUTHCS Yy JPYTUX JIOJIeH, MpHoOpeTaTh B COBMECTHOM NESITEIIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOJIMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4YHCIE
dhopMyIHMpoBaTh UJIeU, OHITHUS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HABaTh JEPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TIaHUPOBAaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYallUld, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUA, (HOPMYIMpPOBaTh M OLIEHUBATh PUCKU U
MOCJeICTBUSI, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeqbHBbIC YHHBEPCAIbHBIC YUeOHbIE e CTBHA

ba3oBble Jiornueckue JeiicTBHUA:

e BBIBJISATh M XAPAKTEPHU30BATh CYLIECTBEHHBIC MPU3HAKH MATEMATUYECKUX
00BEKTOB, TOHATHIA, OTHONICHWH MEXKIYy MOHATUAMH, (POPMYITHPOBATH
ONpPENECICHNUSI  TOHSATUW, YCTAHABIMBATH CYIIECTBEHHBIA  IPHU3HAK
Kiaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS W CPaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  TPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEPJUTEIbHBIC W OTpUIIATENIbHbIC, €IWHUYHbIC, YaCTHBIE M OOIIHeE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeurss B (akTax, JaHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX,
npejyiaraTh KpUTEPHUH IS BBISBICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;
JieNnaTh BBIBOABI C WCIIOJB30BAHHEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
pa30bupath JA0Ka3aTeILCTBA MATEMATUYECKUX YTBEPKACHHUMA (TIPSIMBIE U OT
MPOTUBHOTO), TMPOBOAUTH CAMOCTOSITEIIBHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTh4ecknx (haKTOB, BBICTPAWBATh APTyMEHTAIUIO, TPHBOJUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHuss y4eOHOM 3anaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BHIOMpaTh HamboIee NOAXOAANIMNA C y4ETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabCcKue 1eHCTBYA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodiIeMy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IIJIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE MO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (POPMYITHPOBATH 0OOOIICHUS U BBIBOJBI IO pe3yjIbTaTaM
NPOBEAEHHOTO HAOMIOECHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TaKKe BBIIBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nungopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTb WU HW30BITOYHOCTh HMH(POpPMALUM, JaHHbBIX,
HEOOXOUMBIX JJIs1 pELIEHUs 3a/1a4U;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATH3UPOBATH M HUHTEPIPETHPOBATH
MH(POPMAILMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy NpEACTaBICHUS HHPOpPMALMM M WIIOCTPUPOBAThH
peliaeMble 3aJaud CXEMaMH{, JWarpaMMaMiu, HHOM rpadukoil M ux
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM IO KPUTEPUSM, IMPEATIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHMKaTHBHBIE yHUBEpPCaJIbHbIE y4eOHbIe AeiiCTBUSA:



BOCIPUHUMATH U (OPMYJIUPOBATH CYXKIACHHS B COOTBETCTBUH C YCIOBHUIMHU
U LIETISIMU OOILIEHUs, ICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS 110 XOJy PELICHMS
3aJ1a4l, KOMMEHTUPOBATh NIOJyUYEHHBIN PE3YJIbTaT;

B X0JIe 00CYKJI€HUS 3aJ]aBaTh BOIPOCHI MO CYILIECTBY 00CYXAaeMOI TEMBI,
npo0JIeMbl, pelIaeMoi 3a/1auM, BbICKa3blBaTh UJ/I€H, HALIEJICHHbBIE HA TOMCK
peIlIeHusl, COIMOCTABIATh CBOM CYXACHUA C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHayiora, oOHapy»KUBaTh Pa3lIUyue U CXOACTBO IMO3UIUH, B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIsATh  pe3ydbTaTbl  pEUlIeHWs  3aJadd,  HIKCIEPHUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA, CAMOCTOSITENILHO BEIOMPATh (POpMAT BBICTYIIIIEHUS
¢ YU€TOM 3aJa4 MPE3EHTALMN U OCOOEHHOCTEHN ay IUTOPHH;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIWBUY AJIbHOM
paboTHI IPH PEIICHUU YUYECOHBIX MAaTEMAaTHUYECKUX 3a]ad;

IPUHUMATD LIEJIb COBMECTHOW JEATENIBHOCTH, IUIAHUPOBATh OPraHU3aLUIO
COBMECTHOM palOThI, paclpenensTh BUAbl padOT, 10roBapUBaThCH,
o0cyXaaTh MPoIecC U pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHUX
JIFOJICH;

y4acTBOBaTh B TPYyNNoBbIX (opmax paboTbl (00cyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE LITYPMBI U JPYTHE), BHIITIOJIHATH CBOIO YacTh PaOOTHI
U KOOPJMHHUPOBATh CBOM JEUCTBUS C JPYIMMM YJ€HaMH KOMaHJbI,
OLICHMBAaTh Ka4ye€CTBO CBOETO BKJIaJga B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUA.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBIISATh IUIAH, AITOPUTM PELICHHs 3aJaud (WM €ro
YacTh), BBIOMPATh CMOCOO PEIICHUs] C YYETOM HMEIONTUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh H KOPPEKTUPOBATh
BAapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOpPMAIIUH.

CaMOKOHTpOJIL, AMOIHUOHAJIbHbINA MHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U pe3yJibTaTa
pELIeHNs] MaTEMaTUYECKOM 3a7a4H;

NPEABUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb MPH PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIECHMBATh COOTBETCTBHE PE3YJIbTATA AEATEIBHOCTH ITOCTABICHHOM LETN U
YCJIOBHSIM, OOBSCHATh MPUYUHBI JOCTHIKEHUS WU HEJOCTIKCHUS TSI,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



IHPEAMETHBIE PE3YJIbTATDBI

K xoHily oOydenuss B 7 KJjacce OOyd4arolUUMHCsA TMOJIYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIIbTATHI:

Yucnaa 1 BBIYUCTICHUA

BoimonusATe, codyeras yCTHbIE M MHUCbMEHHBIE MPHUEMBI, apu(MeTHUECKHe
JEUCTBUSA C PallMOHAIbHBIMU YUCIIAMU.

HaxomuTh 3Ha4YeHHs] 4YHUCIOBBIX BBIPAKECHHUN, MPUMEHSITh Pa3HOOOpa3HbIC
CIOoCOOBl M MPUEMBI BBIUMCICHUSI 3HAYEHUMN JIPOOHBIX BBIPAXKEHHM, COIepkKaIInX
OOBIKHOBEHHBIE U JIECSITUYHBIE APOOH.

[lepexonuTh OT OnHOM (POpPMBI 3amKCU YKcCeN K JIpyroi (mpeoOpa3oBbIBATH
JECATUUHYIO TPOOb B OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH
B OECKOHEUYHYIO JACCATUIHYIO TPOOBb).

CpaBHUBATH U YHOPAIOYMBATH PALIMOHAIBHBIE YHCIIA.

OKpyrJIsTh yncna.

BBINOIHATS NPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUN, OLICHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKEHUW. BBINOIHATE JEUCTBUS CO CTENEHSMHU C HATYPAIbHBIMU
ITOKA3aTEISIMU.

[IprMEHATh NPU3HAKYU IEIUMOCTH, PA3JI0)KEHNUE HA MHOYKUTENIA HATYpPAJIbHBIX
qucell.

Pemare npakTHKO-OPUEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, MPOLIEHTAMHU, WHTEPIPETUPOBATH
pE3yJIbTaThl PEUICHUS 3aJa4 C YYETOM OTPAHUYCHHUH, CBSA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0ObEKTOB.

AnredpanyecKue BbIPAKeHUsI

Hcnonb30BaTh aliredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoauTe 3HaueHus: OyKBEHHBIX BBIPAXXEHUM TPU 3aJaHHBIX 3HAYEHUAX
NIEPEMEHHBIX.

BrInoHITh MpeoOpa3oBaHus 11EJI0TO BRIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXEHHE OJHOYIEHA HAa MHOTOWIEH KW MHOIOYIEHa Ha
MHOT'OWJIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCynIeCTBIATh Pa30KEHUE MHOTOWICHOB HA MHOMKHUTENIM C IOMOUIBIO
BBIHECEHHS 32 CKOOKH OOLIET0 MHOXKHUTEIS, IPYIIUPOBKU ClIaraeMbIX, IPUMEHEHUS
(GopMyJ1 COKpAIIEHHOTO YMHOXKEHHUS.

[IpumeHnsaTh npeodpa3oBaHUsI MHOTOUYJIEHOB JJI PEIEHUs Pa3IMYHbIX 3a7ad
13 MAaTEMATHKU, CMEKHBIX TPEAMETOB, U3 PEATBHON MMPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMHM II0Ka3aTEIAMU IS
npeoOpa3oBaHus BBIPAKCHHIA.



YpaBHeHUs U HEPABEHCTBA

Pemate nMHEHHBIE ypaBHEHUS C OJHOW IEPEMEHHOW, NMPUMEHSS MpPaBuUia
IIepexo/1a OT UCXOJHOTO YPABHEHHUs K paBHOCWIBHOMY eMy. lIpoBepsaTs, sBisercs
JIM YUCJIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduyeckre METO/IbI PU PEIICHUH JIMHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[longOupaTe nOpuUMEpsbl AP YHUCEN, SBJSIOMIUXCA PEUICHUEM JUHEUHOTO
YPaBHEHHS C JBYMSI IIEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM MIIOCKOCTHU rpaduK JTUHEHHOTO YPAaBHEHHUS C JBYyMS
NEePEMEHHBIMHU, MOIB3YSCh TPaQUKOM, MPUBOJUTH TPUMEPDI PEILICHUS YPABHEHHUSI.

Pemats cuctemsl IBYX JIMHENHBIX YPAaBHEHUW C JIBYMsI IEPEMEHHBIMH, B TOM
qucie rpapuyecku.

CocraBisaTh W pemiaTh JIMHEHHOE YPAaBHEHUE WIM CUCTEMY JIMHEWHBIX
YPaBHEHUM I10 YCIOBUIO 33/1a4U, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4¥ [IOJIyYEHHBIN Pe3yJIbTaT.

DyHKUMH

N3o0pakath Ha KOOPAUHATHOW MPSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YHCJIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOM TJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPAMHATAM,
CTpOUTH rpa@uku TMHEHHBIX QyHKIMI. CTpouTh rpa@uk GyHKINH Yy = |X|.

OnuceiBaTh C TMOMOIIBI0 (YHKIMA W3BECTHBIE 3aBUCUMOCTH MEXKITY
BEIIMUMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, LI€HA, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAUTENIBHOCTD, BpEMSI, 00BEM PabOTHI.

Haxonuthb 3HaueHnne GyHKIMU TTO0 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MPEeACTaBICHHUS W aHalu3a WH(OpMaIuy,
U3BJICKATh U MHTEPIIPETUPOBATH HH(DOpMAIUIO U3 TpadMKOB PEAIbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOydeHuss B 8 kJiacce OOyyaromMiics MOJYYUT CIEAYIOUIUE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BIYMCICHUSA

Hcnonb30BaTh HavyaldbHbIE MNPEACTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YUCeN ISl CPAaBHEHMSI, OKPYTJICHUS U BBIYUCICHUN, N300paXKaTh JACHCTBUTEIHHBIC
Yyyclia TOYKaMH Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHsATh TOHSATHE apU(DMETHYECKOrO0 KBaJIPaTHOIO KOPHSA, HaXOJUTh
KBaJ[paTHbIE KOPHHU, MCIOJb3Yys MPU HEOOXOJAUMOCTH KaJIbKYJISITOpP, BBIMNOIHSATH
npeo0pa3oBaHus BBIPAKEHUN, COJCPXKAIIUX KBAJpPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcnonp3oBaTh 3amucu OONBIIMX M MajbIX YHCENT C MOMOUIBIO JAECATUYHBIX
npobeit u creneneit uncna 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh MOHATHE CTENEHH C LENbIM I0KAa3aTeleM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHU, COAEPKAIUX CTEIIEHH C LIETBIM TOKa3aTesIeM.

BoInonHATE TOXKIECTBEHHBIE TPE0OPa30BaHNUsl PallMOHABHBIX BRIPAXKEHUN Ha
OCHOBE MPaBWJI ACUCTBUN HAJ MHOTOWICHAMU U aNreOpanuyecKUMU JpOOsiMH.

PackmanpiBaTh KBagpaTHBIM TPEXWIEH HA MHOKHUTEIH.

[IpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs pelIeHUs] Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHMs U HEPaBeHCTBA

Pewlaty nMHENHBIE, KBAaJpaTHBIE YPAaBHEHUS W PalMOHAJIBHBIC YPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTH MPOCTENIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM ypaBHEHHI, B
TOM YHUCJIE C TPUMEHEHUEM TpaduuecKuX MpeacTaBlieHuid (yCTaHaBIUBAaTh, UMEET
JU ypaBHEHUE WJIM CUCTEMA YPaBHEHUW PELIEHUs, €CIIH UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTh OT ciioBeCHOU (POPMYyIHPOBKH 3a/auu K €€ anredpamdecKon
MOJEIA C TIOMOIIBK) COCTaBJICHHWS YPaBHEHHS WM CHCTEMBI YpPaBHEHMHIA,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4y NOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATh CBONCTBA YHCIOBBIX HEPABEHCTB [IJIs CPABHEHHUS, OIICHKH,
pelIaTh JIMHENHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM M UX CHUCTEMBI, 1aBaTh
rpadUyecKy0 WLIIOCTPALMI0 MHOXKECTBA PEHICHUMHEPABEHCTBA, CHUCTEMBI

HEPABEHCTB.

DyHKUMH

[TornmMaTe ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJINYECKHE O0003HAYEHUs), OINpENessITh 3HaueHHe (YHKUUU IO 3HAUYEHUIO
apryMeHTa, ONPeeNSITh CBOMCTBA QYHKIIUU 10 €€ rpaduKy.

Crtpoutsb rpaduku 3JieMeHTApHBIX (YHKIMNA BUA:

y=k/x, y=x2, y=x3,y =|x|, y = VX, onucbIBaTh CBONCTBA YNCIOBOH DyHKINH

o e€ rpaduky.
K xoHiy oOydeHuss B 9 kJjiacce OOyYaromIMICS TOJYyYHUT CIEAYIOIIUE
MIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTICHUA

CpaBHMBaTh M yHOPAIOYMBATH PALMOHAIBHBIE W UPPALMOHAIbHBIE YHCIIA.

BremmonasaTe  apudmeTndeckue ACUCTBUS C  palMOHAIBLHBIMH  YHCTIAMH,

codyeTass YCTHbIE U TIMCbMEHHBIE TMPUEMBI, BBINOJIHATH BBIYUCIEHUS C
UppalMoOHaIbHBIMU YUCITAMH.



HaxonuTe 3HaUueHUs CTENEHEN C LIEIBIMU TOKA3ATEISIMA U KOPHEW, BBIYHUCIISITH
3HAYEHHS YUCIIOBBIX BBIPAKECHUM.

OKpyriarh J€UCTBUTEIbHBIE YHCIIA, BBINOJHAThL MNPUKUAKY pe3yJbTraTra
BBIUKCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHU.

YpaBHeHMs U HEPaBeHCTBA

PemiaTe IMHENHBIC U KBAJpaTHBIC YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
MpOCTEHIe APOOHO-PAITMOHAIBHBIC YPABHCHHUSI.

Pemate cuctembl JIBYX JIMHEWHBIX YPAaBHEHUH C JBYMSI NEPEMEHHBIMU M
CHUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemath TekcTOBbIE 3ajaun  aireOpandeckuM CIOCOOOM C  TOMOIIBIO
COCTAaBJICHUSI YPABHEHUS WJIM CUCTEMBI JIByX YPABHEHHH C ABYMS IIEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpaBHECHUH, B
TOM YHCIIEe C IPUMEHEHUEM TpauUecKux MpeACTaBICHHUH (yCTaHABIMBATh, UMEET
JI1 yPaBHEHWE WJIA CHUCTEMA YPABHEHUW PEILICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemare nuHelHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)xaTh
pElLICHNE HEPABEHCTB HA YHCJIIOBOM MPSAMOM, 3alMCHIBATH PEIIEHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cuCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIFOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh PEIICHUE CHUCTEMBI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TPU PEIICHUM PA3IMYHBIX 3a]1a4.

DOyHKIUU

PacrioznaBate (yHkmMM u3y4eHHbIX BHIOB. [loka3pBaTh CXeMaTHYECKU

pacIoioKeHUEe Ha KOOPJAMHATHOM TUIOCKOCTH rpadukoB GyHKIUN BUa: y = kx, y
=hx+b y=kix,y=ax2+bx+c¢ y=2x3y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH KOd(PPUIIMEHTOB, OMMMCHIBATH CBOMCTBA (DYHKITUH.

Crpouth u n300pakaTb cXeMaTU4ECKH IpadUKu KBaJpaTHUHBIX (PYHKIIHM,
OINUCHIBAaTh CBOWCTBA KBAIPpaTUUHBIX (QYHKIUH 110 UX rpadukam.

Pacnio3naBaTh KBagpaTuyHy0 PyHKLIHIO 110 GOpMyJIie, MIPUBOAUTH IPUMEPHI
KBaJIpaTHUHBIX (PYHKIUH U3 peaTbHON KU3HU, PU3UKU, TEOMETPUU.

YucioBble MOCI€10BATEILHOCTH U NPOrpPeccuu

Pacnio3HaBaTte apupMETHUECKYI0 U TE€OMETPHUYECKYHO IPOTPECCUHM IpU
Pa3HBIX CIIOCO0aX 3a/IaHMUs.

BbBIMOAHATE  BBIUMCICHHS C HUCHOJB30BaHHEM (OpMyNI 1N-ro  YJeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPEeCCHii, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh wieHbl MOCIEA0BAaTENbHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCJIOBBIMHU TIOCIEIOBATEIBHOCTSIMH, B TOM
YHUCJIE 3a/1a4l U3 PEATbHON XU3HU (C MCIOJIh30BAHUEM KAJIBKYJIATOPA, U(PPOBBIX
TEXHOJIOTHIN).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoaunuecTBo yacoB JIEKTPOHHbIE
HanmeHoBaHMe pa3aesioB H TeM nudpoBbIie
Ne o/m P Kontpoabusie | IIpakrnyeckue (uup )
NMpOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
1 Yucna v BerunciaeHus. ParmonaabHbie 13 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
Bu6nuoreka [IOK
2 YPaBHEHHS H HCPABCHCTBA 15 2 4 https://m.edsoo.ru/7f415b90
Bu6nuoreka [IOK
. 1
3 Koopuraret u rpaguki. DywKin 19 1 https://m.edsoo.ru/7f415690
bu6nmoreka [IOK
2 4
4 AnreOpanyecKue BhIpaKESHUS 37 hitps://m.odsoo.rw/7f415590
Bu6nuoreka [IOK
> lostopenne n obobmenne 18 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 9



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 KUIIACC

Kosau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB 4 TeM (uudposbie)
Ne n/n Kontpoabnsie | IIpakTnueckue
NPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
| AnrebpanyecKue BRIPaKECHHUS. 12 ) bubnnorexa [HOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
. 11 1 1
2 UYucna u BerunciaeHus. KBagpaTHsie KopHU hitps-//m.cdsoo.rw/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie 13 1 ) bubnnoreka [HOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BRIPaKEHHUS. 3 bubnnorexa [HOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 10 1 3 bubnmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
Bu6nuoteka [JOK
.H 11
6 VpaBHeHus u HepaBeHcTBA. HepaBeHcTBa hitps://m.odsoo.rw/7f417af8
bu6nmmoreka [IOK
7 PyHKIEH. OCHOBHEIC IOHATUS > https://m.edsoo.ru/7f417af8
bu6nmoreka [IOK
. 1
8 Dymxupuu. Hucnosbe GyHKIIH / https://m.edsoo.ru/7f417af8
9 Yucna u BeruuciieHusi. CTEIeHb C 1eJIbIM 6 bubmuoteka [IOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
19
10 HosToperne i 0bo0meHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 6



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 KUIIACC

Kosau4vecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne n/n Konrtpoabnbie | IlpakTuyeckue
NPOrpaMMbIl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
1 Yucna v BerurciieHus. JleicTBUTEIbHbBIC 14 1 bubmuoteka [IOK
4yucIia https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
1
2 Pynxunn 19 ! https://m.edsoo.ru/7t419d08
3 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHUS C 2 1 5 bu6nuorexa [IOK
OJIHOM MepeMEHHOU https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 10 1 1 bu6nuorexa [IOK
YPaBHEHUI https://m.edsoo.ru/7f419d08
bubmunoreka [IOK
. 1 1
5 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 14 hitps://m.cdsoo.ru/7¢419d08
but6mmoreka [JOK
1 1
6 YucnoBble NOCIE0BATENLHOCTH 15 hitps://m.cdsoo.ru/7¢419d08
. [ToBTOpEeHME, 0000IICHNE, CUCTEMATH3AIIHS ” but6mmoreka [JOK
3HAHUM https://m.edso0o.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 6



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




IHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KoanuectBo yacoB
Tun
Ne i/m | Tema ypoka KoHnTpoJbHbIe IIpakTuyeckue
Bcero YpPOKa
padoTbI padoThbI
1 Brenenue B anredpy 1
2 Panuonansubie uncna 1
HucnoBble BEIPAKEHUS 1
4 Haxosxienue 3HaueHu i YMCIOBBIX |
BBIPAYKEHU N
5 Pemenue 3ama4 u3 pealibHON NPAKTUKU HA 1
4acTH, Ha Ipoou
Bripaxenus ¢ nepeMeHHbIMU 1
JlonmycTuMble 3HAaYeHUS IEPEMEHHBIX 1
g HaxoxneHue 3HaueHN i OYKBEHHBIX |
BBIPAKEHU U
9 CpaBHeHuE 3HaUEHUHN BBIPAKEHUM 1
10 Hepagenctna 1
1 Ypok 0000IeHNS 1 CUCTEMATH3AIHH |
3HaHUU
12 KonrtponsHas padora Ne 1 1 1
13 CBoiicTBa elCTBUH HAJ YUCIIAMHU 1
14 ToxnecrBa 1
s ToxxnecTBeHHbIE TPEOOPa30BAHUS |
BbIpaKECHU I
16 YpaBHEHUE U €r0 KOPHU 1




17 JIuHeitHoe ypaBHEHHE ¢ OJHON IEPEMEHHOM 1

18 Pewmenue JII:IHeI‘/JIHBIX YpaBHEHUU C OJTHON 1
MIEPEMEHHON

19 ypOK-HpaIfTI/IKyM "uPemeHHe JII/IHUGI\/'IHBIX |
YpPaBHEHUU C OJHON TEpEMEHHOM"

20 CocraBiieHne ypaBHEHUH 110 YCIOBUIO 1
3a/1a4n

21 Pemenue 3agad ¢ moMouip0 ypaBHEHUH 1

” Ypok (3606H16HI/ISI U CUCTEMAaTH3aIuu !
3HaHUN

23 KonrtponsHas pabora Ne 2 1

24 DopMyIIbI 1

25 VYpoxk-nipaktukym "®opmyiisr” 1

26 HucnoBbie NPOMEKYTKH 1

7 HBOGp&)KCHI/ICULII/ICJIOBI:IX IIPOMEXKYTKOB Ha |
KOOPJAMHATHOU MPSIMOK

28 Yro takoe pyHKIMSA 1

29 Brruucnenue 3HaueHni GyHKIIMA 11O |
hopmyre

30 Brrunciienue 3HaueHust apryMeHTa 1

31 O6nactp omnpeneneHus GyHKIMN 1

32 I'paduk pynkIIN 1

33 VYpoxk-npaktukym "I'paduk ¢pynkiumn" 1

34 [Ipsmast mponopIuOHATBHOCTb 1

35 I'paduk mpssMoit mponmoOpIMOHATFHOCTH 1

36 Jluneiinas GyHkums 1

37 I'paduk nmunHEiHON QyHKIIMN 1




38 I'paduk hyaxmmm y = [X| 1
39 Kycouno-3anannbie GpyHKImn 1
40 OmpeneneHne CTENeHU ¢ HATYPaIbHBIM 1
IOKa3areaeM
41 YMHOXEHHE CTeIeHEH 1
42 Henenue crenenei 1
43 Bo3BeneHue B cTeneHb IPOU3BENECHUS 1
44 Bo3Benenue B cTeeHb CTEIICHU 1
45 Ypok (3606H1€HI/ISI U CUCTEMAaTH3aI[uu |
3HAHUU
46 Kontponbnas padora Ne 3 1
47 OnHOYJIEH U €T0 CTaHIaPTHBIM BUJY 1
48 VYMHOKEHUE OJHOYICHOB 1
49 Bo3Benenue onHowieHa B CTEIIEHD 1
50 OyHKIM y = X2 1
51 I'paduk dyskmmm y = x"2 1
52 OyHKIMA y = X3 1
53 I'padux pyskmm y = x"3 1
54 MHOro4ieH 1 ero CTaHIapTHBIN BUJT 1
55 Clo)xeHre MHOTOYJICHOB 1
56 Brruntanyue MHOrO4JICHOB 1
57 YMHOKEHUE OJHOUYJIEHA HA MHOTOYJIEH 1
58 Pemienue ypaBHeHu# 1
59 Pemenue 3amau 1
60 Brigecenune 001mero MHOXATEIS 38 CKOOKH 1
61 Pasnoxxenne MHOTOUYJICHA HA MHOYKHUTEIIH C 1




IIOMOILBIO BEIHECEHUSI 00ILET0 MHOKUTEIIS
3a CKOOKH

62 YMHOXEHNE MHOTO4JIEHa HA MHOT'OWIEH

63 Pemenue ypaBHeHMI

64 Pa3noxxeHrne MHOro4JieHa Ha MHOKUTEH
CIIOCOOOM TPYIITUPOBKU

65 Ypoxk-npaktukym "MHOrousaeHs!"

66 Ypok 00001IeHNS 1 CUCTEMATHU3AIHH
3HaHUU

67 Kontponbnas pabora Ne 4

68 Bo3Benenue B kBajipaT CyMMBbI U Pa3HOCTH
JBYX BBIpaXXCHUUI

69 Bo3Benenue B KyO CyMMBI M pa3HOCTH JIBYX
BbIpaKECHU I
Pa3noxxeHre Ha MHOXXHUTEIH C IIOMOIIBIO

70 (bopmyn KBajipaTa CyMMBI U KBajpaTa
pa3HOCTH

71 OcHoBHbIE (HOPMYIIBI COKPALIEHHOTO
YMHOKEHUS

) VYpok-npaktukym "[IpruMeHeHre OCHOBHBIX

/ (hopMyJT COKpAIIEHHOTO YMHOXEHUS"

7 YMHOKEHUE pa3HOCTH ABYX BbIPaKEHUM HA
UX CyMMY

74 @opMyIia COKpAILEHHOTO0 YMHOKEHUS
"Pa3nocTh kBagpaToB"

75 Pa3noxxeHue pa3HOCTH KBaJpaToB Ha

MHOXHNTCIN




Paznoxenne pa3HOCTH KBaIpaToB Ha

76 MHOXkUTeNU. Pemenne ypasHeHnn

77 Paznosxenre Ha MHOKUTETU CYMMBI KyOOB

78 PaznoxeHne Ha MHOXKHTEIN Pa3HOCTH KyOOB

79 [Ipeo6pa3oBaHue 11€70T0 BBIPAXKEHUS B
MHOT'O4JIEH

20 Ypok-nipaktukyMm "[IpeobpazoBanue 11e10ro
BBIPAYKEHHSI B MHOTOWJIECH"

81 [IpumeHneHue pa3nuYHbIX CIIOCOOO0B IS
pa3IoKeHUs1 Ha MHOXKHUTEIN

20 VYpok-nipaktukyM "®opmyibl COKpALLIEHHOTO
YMHOX€EHUs"

23 Ypok 000011IeHUS U CUCTEMAaTH3aIUH
3HAHUU

84 KonrtponsHas padora Ne 5

85 JIuneitHoe ypaBHEHHE C IBYMSI
IIEpEMEHHBIMU

26 I'paduk muHEHHOTO ypaBHEHUS C IBYMSI
IIEpEMEHHBIMU

2 CucreMsl JIMHEHHBIX YPABHEHUH C ABYMsSI

! nepeMeHHbIMU

88 Croco0 I0ICTaHOBKHA

29 Pemrenne cucrem TMHENHBIX YpaBHEHUN
CII0COOOM ITOACTAaHOBKU

90 Crioco6 croxxeHus

01 Pemenue cucrteM JIMHENHBIX ypaBHEHU I

CHOCO0OM CJIOKEHUS




Ypoxk-npaktukym "Pelienne cuctem

92 . o 1
TUHEHHBIX YPaBHEHUIA

93 Pemenue 3a1a4 ¢ HOMOIIBIO CUCTEM 1
JIMHEWHBIX YPaBHEHUU

94 VYpok-nipaktukym "Pemenue 3amau c )
MOMOIIBIO CUCTEM JINHEHHBIX ypaBHEHHIT"

95 Ypok 00001IeHUS U CUCTEMAaTH3alUH 1
3HaHUU

96 KonTponbHas padora Ne 6 1
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
Kypca 7 kiacca, 00001eHre 3HaHU 110 TeEME

o7 "Yucna ¥ BLIYKUCIEHN. PalioHaabHbIe !
yucia'
[ToBTOpEHNE OCHOBHBIX MOHITHH U METOJIOB

98 Kypca 7 kiacca, 00001eHre 3HaHUH TI0 TeMe 1
"YpaBHeHHs U HEpaBEHCTBA"
[ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB

99 Kypca 7 kiacca, 00001IeHIe 3HAaHUI TI0 TeMe 1
"Koopaunats! u rpadguku. OyHkmmmn"
[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB

100 Kypca 7 kiacca, 00001eHre 3HaHU 110 TEME 1
"Anrebpanyeckue BhIpaskeHUs"

101 Pesepn 1

102 Peseps 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KUIIACC

Koan4yecTBO 4yacoB

Ne i/ Tema ypoka B KonTpo/bHbIe IpakTHYeckue Tun ypoka
cero padoThI padoThI
ParmonanbsHbIe BBIpaKEHUS 1
OcHOBHOE CBOWCTBO IpoOH 1
Coxkpaienue apooeit 1
4 Crnosxxenue apobeli ¢ OJMHAKOBBIMU 1
3HaMEeHAaTeJsIMU
5 Brrautanue npobeii ¢ 0IMHAKOBBIMH 1
3HAMEHATEIISIMH
6 Crnoxxenue qpo0el ¢ pa3HbIMH |
3HAMEHATEIISIMH
7 Brruurtanue npobeii ¢ pasHbIMU 1
3HaMEeHAaTeJsIMU
2 Ypok 0000IeHNS 1 CUCTEMATHU3AIHH |
3HaHUU
9 Kontponbnas padora Ne 1 1 1
10 YMHOXeHue apodeit 1
11 Bo3sBenenue npo0Oeii B cTeneHb 1
12 Jlenenne npobdeit 1
13 Hpeo6pa30vBaHHe palroHaIbHBIX 1
BBbIpaKEHU I
14 Pemenue 3a1ay Ha HAXOXKIECHUE CPEAHEN 1
CKOpPOCTH
15 @Oynkuus y = k/x u ee rpaduk 1




Ypok 000011IeHUS U CUCTEMAaTH3alUH

16 . 1
3HAHUU

17 Kontponbnas pabora Ne 2 1

18 JlelicTBUTENbHBIE YHCTA 1

19 KBaI[paTHBIUe KOpHHU. ApudMeTHUIECKHUI 1
KBaJpaTHBIA KOPEHb

20 VYpaBHenue x2 = a 1

71 Haxoxnenue npubInKeHHBIX 3HAYCHUN 1
KBaJpaTHOT'O KOPHS

22 OyHKIUA y = sqrt(x) u ee rpadux 1

23 KBanpaTHblii KOpEHb U3 TPOU3BEICHUS 1

24 KBanpaTtHblii KOpeHb U3 1podu 1

25 KBanpaTHblii KOpEHb U3 CTENIEHU 1

% BriHecenre MHOXKUTEIS U3-110] 3HaKa |
KOpHS

27 Buecenne MHOXKUTENS 1O 3HAK KOPHSI 1

)% CaoiicTBa apru()METHUECKOTO KBAIPATHOTO 1
KOpHS

29 VYpok - npaktukym "CBolicTBa |
apu(pMETHYECKOT0 KBaIpaTHOTO KOPHs"

30 [IpeoOpa3oBaHue BEIpaKEHUH, |
CoJIep KaIlInX KBaJpaTHbIE KOPHU

31 Ypox (3606H16HI/I${ U CUCTEMATHU3AINU |
3HAHUU

32 KonTpomnbnas padota Ne 3 1

33 HenonHble kBasipaTHbIE YpaBHEHUS 1

34 Pemienne HEMoOMHBIX KBaIPATHBIX 1




ypaBHEHHI

35 @opMyia KOpHEH KBaJAPaTHOIO YPaBHEHUs

36 Pemenue kBagpaTHBIX ypaBHEHUN

37 VYpok - npakTukym "PelieHre KBaapaTHbIX
ypaBHeHU"

18 Pemenue 3agau ¢ moMOIIbIO KBaAPAaTHBIX
ypaBHEHHI

39 Pemenue 3anay no reme u3z Ob3 OUIIN

40 VYpok - npakTukym no teme "Pemienue
3aga4 mno reme u3s Ob3 OUITN"

41 Teopema Buera

42 Teopema, obpaTHasi Teopeme Buera

13 Ypok 0000111eHUS U CUCTEMAaTH3alUH
3HaHUU

44 Konrtponsnas pabora Ne 4

45 KBanpaTHbIii TpEXWIEH U €r0 KOPHU

16 Paznosxenue kBapaTHOTO TpeXuieHa Ha
MHOKHUTETTN
Cokpaienue ApoOeit mocpeacTBOM

47 Pa3JI0KEeHUS KBaJAPATHOTO TPEXWICHA Ha
MHOXXHUTEIN

48 JpoGHBIe parmoHaIbHBIC YPaBHEHUS

49 Pemenne npoOHBIX parioHATBHBIX
ypaBHEHHI

50 Ypok - npakTukym mno tem "Penienue
IpOOHBIX PallMOHAIBHBIX ypaBHEHUN"

51 Pemenue 3aay Ha IBUXKEHUE




52 Pemrenue 3amad Ha CMECH U CILIABBI 1

53 Pewmenue 3anau uz Ob3 OUITN 1

54 VYpok - npaktukym "Pemienue 3agaq" 1

55 VYpaBHeHue ¢ AByMsI IEPEMEHHBIMU 1

56 I'padux ypaBHEHUS ¢ ABYMsI IEPEMEHHBIMHU 1

57 Hccnenoanue cucteM ABYX JIMHEHHBIX 1
ypaBHEHUU C ABYMSI IEPEMEHHBIMU

58 I'paduueckuii ciocol penieHns cucTem |
ypaBHEHUi

59 Pemenne cuctem ypaBHEHUH C TOMOILBIO 1
rpaduKoB

60 Anrebpanueckuii ciocod petieHus CuCTeM 1
ypaBHEHUi

61 Pemenue cucrem ypaBHeHUH rpaguaecKuM 1
U anredpanvdeckuM crocooom

62 Perrenue TekcToBBIX 33124 1

63 Pemenue 3anau uz Ob3 OUITU 1

64 Ypok - mpakTukyMm "PelieHne TeKCTOBBIX |
3agaq”

65 Ypok 00001IeHUS U CUCTEMAaTH3alUH |
3HAHUU

66 KonTpomnpnas padorta Ne 5 1

67 HucnoBbie HEPABEHCTBA 1

68 CBolicTBa UNCIIOBBIX HEPABEHCTB 1

69 Cl1o)KeHHe YUCIIOBBIX HEPABEHCTB 1

70 YMHOKEHUE YMCITOBBIX HEPABEHCTB 1

71 [Tepeceuenmne u 00bEAMHEHNE MHOKECTB 1




72

HucnoBbie NPOMEKYTKH

Pemenue MPaKTUYCCKUX 3a/]a4d 110 TCMEC

73 " B
YucnoBbie TPOMEKYTKH

74 HepaBeHncTBa ¢ 0/1HO epeMeHHOI

75 PelreHne HepaBEHCTB ¢ OTHOM NIEPEMEHHOMU

76 CucreMbl HEPABEHCTB € OJTHOM
MEepEMEHHON

77 Pemenne cucrem HEpaBEHCTB C OJTHOM
MIEPEMEHHOMN

78 Oynknus. O6mactTh onpeneneHus GyHKIUNA

79 OyHK1MS. MHOXECTBO 3HAUCHHH (PYHKITH
Pemenue 3amaq Ha HaX0XkKIEHUE 00JIACTH

80 ONpeACIICHUSI U MHOKECTBA 3HAUCHU I
byHKIH

81 CaoiicTBa QpyHKITH

%) Pemenne mpakTHUeCKUX 3a/1a4 IO TEME
"CsoiicTBa pyHKITUH"

&3 CaoiicTBa IMHEHHON QyHKIIMN

84 CgoiictBa ¢pynkuuu y = k/x

85 CaoiicTBa pyHKINH Y = sqrt(X)

26 Ypok 000011IeHUS U CUCTEMAaTH3 AN
3HaHUU

87 KonrtponsHas pabora Ne 6

28 Omnpenenenre CTENeHu ¢ LEeIbIM
OTpHUIATENLHBIM ITOKa3aTeIeM

89 CBoiiCcTBa CTENIEHU C LIETBIM ITOKa3aTeIeM

90 [IpeobpazoBanme BeIpaKEHUH C




MIPUMCHCHUEM CBOMCTB CTCIICHH C OEJIbIM
I1O0Ka3aTcjiacMm

91

[TonsiTHE CTAaHAAPTHOTO BHUJIA YHCIIA

92

Pemenue 3aaa4 C OOJIBIINMH YHUCIAMU

93

Pemenne 3aJa4 ¢ MaJIbIMHU YHCJIaMU

94

®ynkuus y = x\(-1) u ee cBolicTBa

95

Oynknusa y = X(-2) u ee CBOICTBa

[UNE G (G [ —

96

[ToBTOpEHUE OCHOBHBIX MOHATHI U
METOJIOB Kypca 8 kiacca, 00001ieHme
3HaHUU 10 TeMe "Anredpanyueckue
BBIpaKeHHs. AnreOpandeckas qpoos".

97

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJIOB Kypca 8 Kiacca, 00001IeHne
3HaHUM 110 Teme "Uucsa v BBIYUCIICHHUS.
KBanpatubie kopHu"

98

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJOB Kypca 8 Kiacca, 00001IeHne
3HaHUU 110 TeMe "YpaBHEHUS U
HepaBeHcTBa. KBagpaTHbie ypaBHeHUS "

99

[ToBTOpEHNE OCHOBHBIX OHATUIN U
METOIOB Kypca 8 Ki1acca, 000011eHne
3HaHUM Mo Teme "YpaBHEHHS U
HepaBeHcTBa. CUCTEMBI YpaBHEHHUI.
Hepasencraa"

100

[ToBTOpEHME OCHOBHBIX MOHATHI U
METOJIOB Kypca 8 kiacca, 00001ieHme
3HaHui o Teme "dyHkuun"

101

[ToBTOpEHME OCHOBHBIX MOHATUI U




METO/IOB Kypca 8 Kiacca, 00001eHne
3HaHUH o TeMe "Uncia U BLIYUCICHUS.
CreneHsb ¢ LIEJIBIM IToKa3aTeiaeM"

102 Pesepsn

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




9 KUIIACC

Koan4yecTBO 4yacoB

Ne Tun
Tema ypoka KonTpoabHsbie IIpakTHyeckune
n/n Bcero YpPOKa
padoThI padoThI
BBoausbIi ypok 1
JleicTBus Ha IEMCTBUTEIbHBIMU YHACIAMU 1
CpaBHeHHE EWCTBUTEIBHBIX YACENT 1
4 Perienue npakTUYeCcKUX 3a/1a4 10 TEMe 1
"CpaBHeHUE JEHCTBUTEIbHBIX YUCET"
5 [TorpentHoCTh ¥ TOYHOCTD IPUOTHUKCHHIS 1
6 AOCONIOTHAS M OTHOCUTEIbHAS |
MOTPEIIHOCTH
7 Pa3mepbl 00BEKTOB U JJTUTEIBHOCTh 1
IIPOLIECCOB B OKPYXKAIOIEM MUPE
8 [IpakTHKO-OpHUEHTHUPOBAHHBIE 3aa4n 1
9 [IpakTHKO-OpUEHTUPOBAHHBIE 3aJaUH: 1
TapuQbI
10 [IpakTHKO-OpUEHTUPOBAHHBIE 3aa41: JIUCTHI 1
Oymaru
1 [IpakTHKO-OpUEHTUPOBAHHBIE 3aJa4H: TIIaH 1
KBapTUPbI
12 [IpakTHKO-OpUEHTUPOBAHHBIE 3aJa4H: TUIaH |
MECTHOCTH
13 [IpakTHKO-OpUEHTUPOBAHHBIE 3341 : TICUb 1
U1 OaHu
14 IIpakTHKO-OpUEHTUPOBAHHBIC 3a/1a4YH: LIIUHBI 1




15 Ypok 000011eHNs ¥ CUCTEMATH3AIUN 3HAHUI 1
16 KonrtponsHas padora Ne 1 1
17 CBOIiCTBA YETHOCTH ¥ HEUYETHOCTH (DYHKITHI 1
18 UYerHble 1 HEYETHBIC (YHKIIUN 1
19 CDyIjKU,I/m f(x) =kx (k 0). Ee rpaduk u 1
CBOMCTBa
20 CDyHKf[H;I f(x) =kx+b (k 0, b 0). Ee rpapux 1
U CBOMCTBa
)1 q)yIEKuH;{ f(x) =k/x (k 0). Ee rpadux u |
CBOWCTBa
22 Oynknus f(x) = x*2. Ee rpaduk u cBoiicTBa 1
23 @Oynkuus f(x) = x*3. Ee rpaduk u cBoiicTa 1
4 qDyIEKuHﬂ f(x) = sqrt(x). Ee rpaduk u |
CBOIicTBa
25 @ynkuus f(x) = |x|. Ee rpaduk u coiicta 1
26 OyHKIMA y = ax”"2 1
27 I'padux pynkuum y = ax2 1
28 CgoiicTBa pyHKIIUU y = ax"2 1
29 I'padux pynkuuu y = ax*2 +n 1
30 I'padux Gynkuum y = a(x - m)™2 1
31 I'paduk xBagpaTnuHOM PyHKIIMM 1
1 [TocTpoenue rpaduka KBaaApaTUIHOM |
byHKIIH
33 Ypok 000011eHus 1 CUCTEMATH3AIUU 3HAHUI 1
34 Kontponbnas pabora Ne 2 1
35 JpoOHo-nuHeiHast GyHKIUSA 1




36 I'paduk npoOHO-TMHEHHON QyHKIMH 1

37 VYpok - npakTukyMm 1o teme "@yHkuun" 1

38 [lenoe ypaBHEHHE U €r0 KOPHHU 1

39 Pemenue uenbix ypaBHEHUM 1

40 bukBaznpaTHble ypaBHEHHUS 1

41 JpoGHBIe parmoHaIbHBIC YPaBHEHUS 1

0 Pemienue 1poGHBIX parimOHATBHBIX |
ypaBHEHUi

43 Pemenue 3agad ¢ moMouip0 ypaBHEHUH 1

44 Pemenue 3a1ay ¢ moMONIpI0 YpaBHEHUN U3 1
OBb3 ®UIIN

45 VYpok - npakTukym "Pelienue 3anay ¢ 1
IIOMOUIbIO ypaBHEHUN"

46 Ypok 000011eHus 1 CUCTEMATH3AINH 3HAHU T 1

47 Kontponbras padora Ne 3 1

43 HepaseHncTBa BTOpOM CTENIEHU C OTHON 1
nepeMeHHON

49 Pemienue HepaBeHCTB BTOPO CTEIIEHU C 1
OJIHOM NepeMEHHOMN

50 Pemienue HepaBeHCTB BTOPOU CTENEHH C 1
OJTHOM MepeMEeHHOH B rpa)uyecKux cpeaax
VYpoxk - npakTukyM no teme "Pemienue

51 HEPABEHCTB BTOPO CTENEHU C OJHOMN 1
nepeMeHHon"

52 Merton nHTEpBATIOB 1

53 Pemienne HepaBeHCTB METOJIOM MHTEPBAJIOB 1

54 Pemrenne nmpakTuueckux 3a1ady 1o Teme 1




"Penienrie HEpaBEHCTB METOJIOM

UHTEpPBAJIOB"

55 VYpok - npakTukym no teme "Pemienue 1
HEPABEHCTB METOJI0M UHTEPBAIOB"

56 Ypok 000011eHUs 1 CUCTEMATH3AINH 3HAHU T 1

57 Kontponbras pabora Ne 4 1

58 VYpaBHEHME ¢ IBYMs IEPEMEHHBIMU 1

59 I'paduk ypaBHEHUS C IByMS ITEPEMEHHBIMU 1

60 Pemrenue 3ana4 o reme "YpaBHeHue ¢ 1
JBYMS TIEPEMEHHBIMH U €T0 Tpaduk"

61 CucreMsbl ypaBHEHHUH C IByMs IEPEMEHHBIMU 1

6 Pemenue cucrteM ypaBHEHH ¢ ABYMS 1
NepeMEHHBIMH

63 I'paduaeckoe penienne cucteM ypaBHEHHM ¢ 1
IBYMS TIEpEMEHHBIMU

64 HccnenoBanue CUCTEMBI ABYX JIMHEHHBIX 1
YpaBHEHUI ¢ ABYMS MEPEMEHHBIMU

65 Pemenue 3aa4 ¢ TOMOIIBIO CUCTEM |
YpaBHEHUI BTOPOW CTENEHU

66 Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM |
ypaBHeHui BTopoi crenenu u3 Ob3 OUITN
VYpok - npaktukyM "Pemenue 3anad ¢

67 IIOMOILBIO CUCTEM YPaBHEHHUU BTOPOH 1
creneHu”

68 HepaBeHcTBa ¢ 1ByMs IEpeMEHHBIMU 1

69 Pemennie HepaBeHCTB ¢ IByMs |

NEPEMCHHBIMU




CucreMbl HEpaBEHCTB C IBYMSI

70 1
MEPEeMEHHBIMU

- Pemenue cucreM HEpaBEHCTB C IBYMs |
MEPEeMEHHBIMU

7 Pemenue cucreM HEPaBEHCTB C ABYMs |
MEePEeMEHHBIMH B rpa)UyeCcKuX cpeaax
HekoTopsie mpreMbl perieHust CucTeM

73 YpaBHEHUI BTOPOW CTETIEHU C IBYMs 1
nepeMeHHbIMU

74 Ypok 000011IeHNs ¥ CUCTEMATU3AIIN 3HAHUI 1

75 Kontponbnas padora Ne 5 1

76 ITocnenoBarenbHOCTH 1

77 Omnpenenenue apupMETHIECKON TPOTPECCUI 1

73 ®opmyia n-ro wieHa apupMeTHIECKON 1
porpeccuu

79 Pemenue 3amau mo teme "Apudmerndeckas |
nporpeccus”

20 CyMMa mepBBIX N 4ICHOB apu(hMETHIECKOU 1
IIporpeccun

21 ®opMyia CyMMBbI IEPBBIX N YWICHOB |
aprupMETUIECKON TTPOTPECCUH

82 Onpenenenne reoMeTpuIECKO Mporpeccun 1

3 ®opMyiia n-0ro JIeHa reOMETPUIECKOU 1
porpeccuu

*4 Pemenue 3anau no teme "I'eomerpuueckas 1
nporpeccus”

85 CyMMa nepBbIX N WIEHOB I'€OMETPUYECKON 1




MIPOTPECCHU

@opMyiia CyMMBI IEPBBIX N YWICHOB

86 T€OMETPUUYECKON TTPOTPECCUH !
87 Apudmerndeckas U TeOMETpUUIECKas |
nporpeccus B 3anayax Ob3 ®UIIN
28 VYpok - mpaktukyMm "Pemenue 3agau u3 Ob3 1
OUIT"
&9 JIMHENHBIN ¥ SKCITOHEHIIMATBHBIA POCT 1
90 CnoskHble IPOLIEHTHI 1
91 Ypok 000011eHNs ¥ CUCTEMATU3AIUN 3HAHUI 1
92 Kontponbras pabora Ne 6 1
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
93 Kypca 9 kiacca, 00001eHIe 3HaHH TI0 TeMe 1
"Uucna u BeUKCICHUS. [leicTBUTEIbHBIC
yucna"
[ToBTOpEHNE OCHOBHBIX MOHSITUH U METOJIOB
94 Kypca 9 knacca, 00001IeHIe 3HAHUI TI0 TEME 1
"®yHKmn"
[ToBTOpEHME OCHOBHBIX MOHSATHUI U METOJIOB
95 Kypca 9 kiacca, 00001IeHHe 3HaHU TI0 TEME |
"YpaBHEHHS 1 HEPABEHCTBA C OJHOM
nepeMeHHon"
[ToBTOpEHME OCHOBHBIX MOHSATHUI U METOJIOB
Kypca 9 kiacca, 00001eHIe 3HaHH TI0 TeMe
%6 "YpaBHeHus U HepaBeHCTBA. CUCTEMBI !
ypaBHeHU"
97 [ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB 1

Kypca 9 kiacca, 00001eHIe 3HaHH TI0 TeMe




"YpaBHenus u HepaBeHcTBA. HepaBeHncTBa"

[ToBTOpEHNE OCHOBHBIX MOHITHH U METOJIOB
98 Kypca 9 kiacca, 00001IeHHe 3HaHU TI0 TEME
"YuCI0BLIE NOCIEN0BATEILHOCTH'"

99 Peseps 1
100 Pesepn 1
101 Peseps 1
102 Peseps 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Yucna 1 BBIYUCIICHHS
. Bommonusate,  coderas  yCTHbIE M INHCBMEHHBIE  HPHUEMBI,
' apudmeTnyecKre 1eUCTBUS C palliOHAIbHBIMU YHCIaMU
Haxomuts 3HAYEHUS  YHMCIOBBIX  BBIPAKEHUH, MIPUMEHSATh
1.2 pa3HooOpa3HbIe CIIOCOObI U MPUEMBI BHIYMCIICHUS 3HAUEHUH APOOHBIX
BBIpaXEHUI, colepKaluX 0ObIKHOBEHHBIE U IECATUYHBIE IpOOU
[lepexoguts OT oOAHOM (GOpPMBI 3amUCH YHCET K JPYrou
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO
JECATHUYHYIO IPOOb)
1.4 CpaBHUBATh U yHOPSIAOUMBAThH PallMOHAJIbHbBIC YHCIIA
1.5 OxpyriaTh uucna
BpINoaHATE NPUKUIKY W OLEHKY pe3ysibTaTa BBIUYMCICHUM, OLICHKY
1.6 3HAQUEHWM  YHUCJIOBBIX  BbIpAXKEHUW. BBINONHAT  EUCTBUS €O
CTENEHSAMH C HAaTyPaJIbHBIMHU [TOKA3aTEISIMU
17 [IpuMeHAT TNpU3HAKU JETUMOCTH, Ppa3JOKEHHE Ha MHOXKUTEIN
' HaTypaJIbHBIX YHCEI
Pematp  MpakTUKO-OPUEHTHPOBAHHBIE  3aJayd, CBA3AHHbIE C
OTHOLIEHUEM BEJIMYMH, IPONOPLHOHAIBHOCTHIO BEJIMYMH,
1.8 IIPOLICHTAMH, MHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3314 C YUETOM
OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU pPacCMaTPHUBAEMBIX
00BEKTOB
2 AnrebpanyecKkue BhIpaKECHUS
)1 Hcnonb3oBaTh  anreOpanveckyl0 TEPMUHOJOTMIO U CHMBOJIMKY,

NPUMEHSATH €€ B IpoIlecce OCBOECHUS y4eOHOTro MaTepuaa




22

Haxonute 3HayeHuss OYKBEHHBIX BBIpQKEHHH TIPU  3aJaHHBIX

SHAYCHHUAX MCPECMCHHBIX

23

BreImoaHsaTh npeo6pa30BaHI/1;1 [CJIoro BbBIPpAKCHUA B MHOI'OYJICH

MpUBEICHNEM MOJOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK

24

BBINOMHATE YMHOKEHHE OTHOYJICHA HA MHOTOYJICH U MHOTOYIEHA HA
MHOTOWIEH, MPUMEHATh (OPMYJbI KBaJpaTa CyMMbl M KBajpaTa

pasHoOCTH

2.5

OCYH_IGCTBJI}ITB Pa3JI0KCHUC MHOTOYWICHOB HA MHOXUTCIIU C ITIOMOIIBIO
BBIHECEHHS 33 CKOOKH 06H_ICFO MHOXUTCJIA, TPYIIIMPOBKHA CllaracMabIX,

npuMeHeHUs (GOpMYJT COKPALIEHHOTO YMHOXKECHHUS

2.6

[IpumensTh peoOpazoBaHUs MHOTOWICHOB JUIS PELICHUS PA3THYHBIX

3aaa4 U3 MaTCMAaTUKH, CMCKHBIX ITPEAMCTOB, U3 peanLHoﬁ IMPaKTUKH

2.7

Hcnonp30Barh CBOWCTBA CTENEHEH € HATypAJIbHBIMU IOKA3aTEISIMU

JUISL TpeoOpa30BaHUsl BEIpAKEHUN

YpaBHEHHUS 1 HEPABEHCTBA

3.1

Pemiars nMHENHbIE ypaBHEHHS C OJHOW MEPEMEHHOH, MPUMEHSS
mpasujia nepexoga OT UCXOAHOI'0 YpaBHCHHUA K PABHOCUJIIBHOMY CMY.

[TpoBepsTh, ABNISETCS JIU YUCTIO KOPHEM YPaBHEHUS

32

[IpumensTe rpaduueckue METOIbl TNPH  PEUICHWH  JIMHEWHBIX

YPaBHEHUU U UX CUCTEM

3.3

[ToxOuparh mpuMepsl Map Yrcen, IBISIONUXCS PEIICHHEM JIMHEHHOTO

YpaBHEHHUS C IBYMS NIEpEMEHHBIMU

3.4

CTpouTh B KOOPIMHATHOM IUIOCKOCTH Ipa)uK TMHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH; TOJB3YACh TpaQUKOM, MPUBOAUTH MPUMEPHI

peleHus: ypaBHEHUs

3.5

Pemats cuctemsl IByX JIMHEHHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMH,

B TOM 4YHCJIE TpadhUIECKU

3.6

CocTaBmsATh U pelIaTh JUHEHHOE YPAaBHEHUE UJTU CUCTEMY JIMHEHHBIX
ypaBHeHI/Iﬁ IO yCJIOBHUIO 3aJla4r, UHTCPHPCTUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3aJIa4M MOJTy4E€HHBIH pe3ysbTar

Koopaunate! u rpaduku. OyHKITUH

4.1

N3o06paxaTh Ha KOOPIUHATHOM MPSAMOM TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJbl, 3alMCHIBATh

YHCIIOBBIE IPOMEXKYTKH Ha aNreOpanueckoM si3bIKe




4.2

OtMeuars, B KOOpI[PIHﬂTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHbIM

KOOpAHHATAM

43

Crpouts rpaduku nuHeWHbIX QyHKIUH. CTpoUTh TpaduK PYHKIUHU Y

= [x]

44

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMNA M3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHUE, IIEHY, KOJIMYECTBO,

CTOMMOCTb, TPOU3BOIUTEIHHOCTD, BPEMsI, 00BEM pabOThI

4.5

HaxonuTe 3HaueHne GyHKINU 110 3HAYCHHIO € apryMeHTa

4.6

[lonumare rpaduueckuii  cHnocod TPEACTABICHUMS M aHaIU3a
uHpOpMaLlMK, W3BIEKAaTh W MHTEPIPETUPOBATH HHPOPMALUIO U3

rpadMKOB peabHBIX MPOIIECCOB U 3aBHCUMOCTEH

8 KVIACC

Kon
NpoBEPsIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucna ¥ BEIMUCICHUS

1.1

Hcnons3oBaTh HavaJbHbIE MIpEeACTaBICHUS 0 MHOYKECTBE
JNEHUCTBUTENBHBIX YUCEN JJIsi CPAaBHEHUS, OKPYTJICHUS W BBIUYMCIICHHA,
n300pakaTh JEHCTBUTEIBHBIE YHCIAa TOYKAMU Ha KOOPAMHATHOM

IpSIMOU

1.2

[TpumeHsaTH NOHSATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHHU, UCHOJNb3ys NPH HEOOXOAMMOCTH KaJbKYJIATOD,
BBITIOJIHATH NPE0OPA30BaHUs BBIPAKCHUN, CONEPKAIIUX

KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucH OONBIIMX MW MAaJBIX YHCET C IIOMOIIIBIO

JECATUYHBIX Apo0eit u creneHei yucna 10

Anrebpanyeckie BRIPaKeHUs

2.1

[IpuMeHATh TOHSTHE CTENEHW C IEJIbIM MOKa3aTelieM, BbINOJIHATh
npeoOpa3oBaHusl  BBIPAKEHUI, COJAEpXallUX CTENEeHH C LEIbIM

IIoKasarcjiem

22

BbImonHATE  TOXKIECTBEHHbIE  MPEe0oOpa3OBaHUS  PAMOHAIBHBIX

BBIDQKEHU HA OCHOBE MpaBWJI JCHCTBUH HAJ MHOTOWICHAMH U




anreOpanvdecKuMHu JpoosiMu

23

PackmanpiBaTh KBapaTHBINA TPEXUWICH HA MHOXKHTEITH

24

[TpumensTh mpeoOpa3oBaHus BBIPAKEHUN I PEIICHUS PAa3IUUHBIX

3aaa4 U3 MaTCMAaTHKH, CMCKHBIX ITPEAMCTOB, U3 peanLHoﬁ IMPaKTUKH

YpaBHEHHUS 1 HEPABEHCTBA

3.1

Pemate suHelHBlE, KBaJpaTHbIE YypaBHEHUS U palMOHAJIbHbBIE
YpaBHEHUsI, CBOJASIIHNECS K HUM, CUCTEMBI JIByX YPaBHEHHUU C JAByMs

NEPEMCHHBIMU

3.2

[IpoBoauTh MpOCTEHUINME UCCIECNOBAHMUS YPABHEHUNW M CUCTEM
YPaBHEHMIA, B TOM YHCIIE C IPUMEHEHUEM I'papUUECKUX MTPEICTABICHUH
(ycTaHaBiIMBaTh, UMEET JIM YpPaBHEHUE WJIM CHUCTEMa

YpaBHEHUI peLIeHUs, €CIIH UMEET, TO CKOJIbKO, U ITpoyee)

33

[lepexomuts OT cioBecHOM  (HOPMYJUPOBKM 3amadyd K e
anreOpanvdeckoil MOJIEM C TIOMOINBIO COCTABIICHUS YpPaBHEHUS WU
CUCTEMbl ypaBHEHUH, MHTEpPIPETUPOBATbH B COOTBETCTBHHM C

KOHTEKCTOM 3a/1a4y ITOJIyYCHHBIN pe3yJIbTar

34

HpI/IMeHHTB CBOIICTBA YHCJIOBBIX HCPABCHCTB IJid CpaBHCHHSA, OLICHKH,
peuiath JUHEHHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHON M X CHUCTEMBI,
JaBaTh  TpadUUYECKyr0  WUIIOCTPAIIMI0  MHOXKECTBA  PEIICHHIA

HEPaBCHCTBA, CUCTCMbI HCPAaBCHCTB

DOyHKIMHT

4.1

[Tonnmath ¥ HUCHONB30BaTh (YHKUHMOHAIBHBIE TOHATUS U S3bIK
(TepMUHBI, CHMBOJIMYECKHE OOO3HAYCHWsI), OMPEACNATh 3HAUCHUE
GYHKIIUM 1O 3HAYEHUIO apryMEHTa, ONpEAeNsATh CBOMCTBA (YHKLIUU

1o e€ rpaguKy

4.2

CrtpouTts rpaduku 3J1eMEHTapHBIX (YHKIIMHI BUIA:

k . .
y =,y =x%y=xYy=X|, onmuchIBaTh CBOKWCTBA YNCIOBOW (PYHKITUH TIO
X

e€ rpaduky




9 KVIACC

Kon
NMpoBEPSIEMOT0
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHu s

1

Yucna ¥ BEIMUCICHUS

1.1

CpaBHUBaTh M YNOPSAOYMBATH pPallMOHAIbHBIE U HPPALMOHAIBHBIE

quciia

1.2

BoimonusaTe apudmernyeckue 1eHCTBUS C palliOHATLHBIMU YHCIIaMH,
coueTasl YCTHbIE U MUCbMEHHbIE MPUEMBI, BBHIOJIHATH BBIYUCICHUS C

HppannoHaJIbHBIMU YU CIIaMH

1.3

Haxonuth 3HauyeHus creneHel C LENbIMU IOKa3aTelNsiMU U KOPHEH,

BBIYHCIIATH 3HAYCHUSA YHCIIOBBIX BBIpa}KeHI/Iﬁ

1.4

OprFII}ITb HGﬁCTBHTeHBHBIe YHnCJiia, BBIIOJHATL MPUKUAKY PE3YJIbTAaTa

BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPAXKCHUI

YpaBHEHMS U HEPABEHCTBA

2.1

Pemiate  nuHeliHble W KBaApaTHbIE  YpPaBHEHUS, ypaBHEHHS,

CBOJISIIIIMECS K HUM, IPOCTEUIIINE IPOOHO-pAIIHOHAIbHBIC YPAaBHEHHUS

22

Pemats cucTeMsl ABYX JTUHEHHBIX YPABHEHUHN C JBYMS IIEPEMEHHBIMU
Y CHUCTEMBI JBYX YPAaBHEHHH, B KOTOPBIX OHO YPAaBHEHUE HE SIBIISCTCS

JIMHENHBIM

23

Pemate TekCTOBBIE 3a1auM anreOpandyeckuM CHocoOOM € MOMOIIBIO
COCTAaBJIEHUS] YPaBHEHMS WJIM CHCTEMBI JByX YPaBHEHUH C JIBYMs

NEPEMCHHBIMU

24

[IpoBoauTh mNpoOCTEWINIME HCCIECNOBAaHUS yPaBHEHUW U CUCTEM
YPaBHEHHMIA, B TOM YHCJIE C TPUMEHEHUEM TPapUUECKUX MPEICTaBICHUHI
(HarpuMmep, ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WIIH

CHUCTEMa YpaBHEHUH pelIeHUs, €CIIH UMEET, TO CKOJIbKO)

25

Pemarp  nMHEWHbIE  HEPAaBEHCTBA,  KBAJpAaTHBIE  HEPABEHCTBA,
M300paxarh pelIeHre HEPABEHCTB HA YHUCIOBOM NPSIMOH, 3aITUCHIBATh

PEIICHUE C ITIOMOUIBIO CUMBOJIOB

2.6

Pemars cucTemMbl JTHMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,

BKJIIIOYAOMKUEC  KBAApPaTHOC  HCPABCHCTBO, I/I306pa)I(aTb pCUICHUC




CUCTEMbl HEPaBEHCTB Ha YMCIIOBOW MPSMOM, 3alUChIBaTh pEIIEHUE C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4

DOyHKIMHT

3.1

PacrioznaBath QyHKIMH U3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHUECKU
pacroio’keHue Ha KOOPMHATHOU IIIOCKOCTHU I'padMKOB (DyHKIMN BUJIA!
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUIMOCTH OT

3Ha4YCHUI KOA()(PHUITUEHTOB, OMUCHIBATH CBOMCTBA QYHKITUH

3.2

[Toka3piBaTh  CXEMATHMYECKH  pACIONIOKEHHE HA  KOOPJIAWHATHOM
MI0CKOCTH TpadukoB PyHKIMA Buma y = VX, y = |X| U ommchIBaTh

cBoOMCTBA (DYHKIIUHA

3.3

Crpouth u wu300paXaTb CXeMAaTWYeCKH TpapuUKd KBaJApPaTUUHBIX
GyHKIMA, ONMUCHIBATH CBOMCTBA KBAAPATHYHBIX (GYHKIMA TIO0 HX

rpaduxam

3.4

Pacno3naBare KBagpaTHuHy0 (GYHKIHIO 1O (opMmyse, MNPUBOIUTH
IpUMephl KBaJpaTHUUHbIX (QYHKIUN U3 peanbHON >KU3HU, PU3MKH,

reOMETPUH

Apudmernueckas 1 TeOMETPHUECKAs TPOTPECCHH

4.1

Pacnio3naBate apu(MeTHUECKyI0 U T€OMETPUYECKYIO MPOTrPECCHH TPH

Pa3HBIX crIoco0ax 3a/laHus

4.2

BEBINOAHATE BBIYMCICHUS C MCIIOJIB30BAaHHEM (QOPMYN 7-TO YieHA
apu(METHUECKOW M T€OMETPHUUECKOW MPOrpecCcuii, CyMMBI MEPBBIX N

YJICHOB

43

N300pakath 4IeHBI TOCIEIOBATEILHOCTH TOYKAMH Ha KOOPJIUHATHON

IIJIOCKOCTH

44

Pemiats 3agaun, cBsi3aHHBIE C YMCIIOBBIMU IOCJIEI0BATENbHOCTSMHU, B
TOM YHWCI€ 3a7aud W3 pEAIbHOM KU3HU (C HCIOIb30BAaHUEM

KaJIbKYJIATOPA, TU(POBBIX TEXHOIOTHIA)




ITPOBEPAEMBIE JIEMEHTbBI COAEP) KAHUSA

7 KIIACC
Kon ITpoBepsiemMblii 31eMEHT COIEPKAHUSA
1 Uucna v BBIYMCICHUS
Jpo6u OOBIKHOBEHHBIC M JECATUYHBIC, MEPEXO0J OT OJHON (HOPMBI 3amUCH
1.1 apoGeit k npyroii. IloHsTHE parMoHANbHOTO YMCia, 3alHCh, CPAaBHEHHE,
YHOPSAIOYNBAHUE PAIIMOHATBHBIX YHCET
12 Apudmernieckrie IeHCTBUS C pallMOHATLHBIMY YiclIaMu. Perienue 3am1ay u3
' peasibHOM MPAKTUKU HA YaCTH, Ha IPOOH
13 Crenenb ¢ HaTypajJbHBIM IIOKa3aTeleM: OIpeleleHne, MpeodpazoBaHUe
' BBIPQKEHUI Ha OCHOBE OIPEICIICHISI, 3aUCh OOBIINX YHCEI
14 [IporeHThl, 3anMCh NMPOLIEHTOB B BUJAE APOOH U IpoOU B BUJAE MPOLICHTOB.
' Tpu ocHOBHBIE 3a/1a4K HA MPOLEHTHI, PEIICHHUE 3374 U3 PeabHOM MPAKTUKU
s [IpumeHneHre TPU3HAKOB  JEITUMOCTH, DPAa3JOKEHHE HAa  MHOMKUTENIU
' HATypaIbHBIX YHCET
L6 PeanbHbie  3aBUCHMMOCTM, B TOM  4HCIe T@psMas ©  oOparHas
' MIPONOPLMOHATIEHOCTH
2 AnrebpanyecKkue BEIpaKESHUS
51 [TepemenHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpeMeHHOM. JlomycTuMblie
' 3HAYEHUS MIEPEMEHHBIX
55 [IpencraBneHre 3aBUCHMOCTH MEXIY BeIMYMHAMHA B BUAE (HOPMYIIBL
' Brraucnenus no gpopmynam
)3 [IpeoOpa3oBanne  OYKBEHHBIX  BBIPDOKEHHM,  TOXJECTBEHHO  pPaBHBIC
' BBIpAKCHUS
24 CBolicTBa CTENEHNU C HaTypaJlbHBIM I10Ka3aTEIEM
55 Opnownensl U MHOrowieHbl. CteneHb MHorouwieHa. CliokeHue, BhIUUTaHUE,
' YMHOKEHUE MHOTOUWICHOB
"6 DopMyJIbl COKpAIIEHHOTO YMHOXKEHHS: KBaJIpaT CYMMBbI U KBaJIpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaIpaToB. PaznoskeHne MHOTOYICHOB HA MHOKUTEITN
3 VYpaBHeHus
a1 VYpaBHEHHE, KOPEHb YypaBHEHHUs, NpaBWia mpeoOpa3oBaHUS YpaBHEHUS,
' PaBHOCUIILHOCTb ypaBHEHUI
32 JluHeitHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JMHEWHOTO




YpaBHEHUS, PEUICHUE JTUHEUHBIX YpaBHEHUN

CocrapieHue ypaBHEHUH MO YCIOBUIO 3a/1aud. PellleHne TeKCTOBBIX 3a7a4 C

3 IIOMOILbI0 YPaBHEHUN
34 JluneliHoe ypaBHEHUE € IBYMsI IEPEMEHHBIMU H €T0 rpaduk
CucreMa ByX JMHEWHBIX YpPAaBHEHHU C IBYMSI NEpEMEHHBIMHU. PereHne
35 CHUCTEM ypaBHEHHH CITOCOOOM TOJICTaHOBKH. [Ipumepsl pemeHns: TeKCTOBBIX
3a/1a4 C [IOMOLIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKIIUN
4.1 Koopaunara Touku Ha npsmon
42 Uucnosble IPOMEXYTKU. PaccTosiHue MeXy IBYMsl TOYKaMU KOOPAUHATHON
' psSIMOM
43 [IpssmoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHaTa
' TOYKH HA KOOPJIMHATHOM MIOCKOCTU
44 [Tpumeps rpaduxos, 3amaHHBIX (Qopmynamu. UreHue rpapukoB peasbHBIX
' 3aBHCHUMOCTEMN
4.5 [Tonstue hpynkumu. ['paduk dyakumnm. CBoiicTBa GyHKITHI
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk dyakmum y = [X|
47 I'padmueckoe pemieHne JIMHEWHBIX YpaBHEHWHW M CHUCTEM JIMHEHHBIX
' YpaBHEHHI
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHMS
1 Yucna u BBIYUCICHUS
11 KBanmparueiii xopeHb u3 uucna. [loHsarue 00 HpparMOHAIBHOM YHCIIE.
' Jecstruunble NpUOIMKEHUS UpPAlMOHATbHBIX YHCEIT
CpolicTBa apu@MeTHUECKUX KBAJpaTHBIX KOpHEH U HX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BRIPAKCHHUN U BEIYUCICHUSIM. [[eiiCTBUTENbHBIC
yucia
1.3 CreneHb ¢ LeNbIM TTOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAS 3alUCh YUCIIA
2 AnrebpanyecKkue BhIpaKECHUS
2.1 KBagpaTHbii TpEXWIEH, pa3IOAKEHUE KBAIPATHOTO TPEXUJIEHA HA MHOKHUTEIN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoit qpoou




23

CrnosxeHue, BBIYMTaHNE, YMHOKEHUE, JIEIEHNE alreOpandeckux Apooeit

24 PanmonanbHbIe BRIpaXEHUS U UX TTPEOOpa30BaHUC
3 YpaBHEHUS 1 HEPABEHCTBA

31 KBamparnoe ypaBHeHue, QopMmylna KOpHEH KBaJpaTHOTO YypaBHECHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOASIIMXCSA K JIMHEHHBIM M KBaIpaTHBIM

33 [Ipocreiimme 1poOHO-paIlOHAIEHBIC YPAaBHEHUS

I'paduueckas uHTEpIIpeTalIvs YPABHEHUM C IBYMSI IEPEMEHHBIMHU U CHCTEM
34 JIMHEMHBIX YpaBHEHUM C IBYMs MepeMeHHbIMU. [IpuMephl penieHus: cuctem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU

3.5 Pemrenune TeKCTOBBIX 3aj1au anreOpandeckuM Criocooom

3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 04HOM IEPEMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInnHeiiHble HEpaBEHCTBA C OJIHOM MEPEMEHHOM

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEpEMEHHOMN
4 DOyHKIMHT

m [Tonsitne  ¢ynkmuu. OOMacTh ompeAesNeHuss W MHOXECTBO 3HAYCHUU
. ¢dbynakun. CriocoObl 3a1anus GyHKIHN

4.2 I'paduk pynkumnu. UYrenne cBoiicTB PpyHkmmu no e€ rpaduky

43 [Tpumeps! rpadukoB GyHKINN, OTPAKAIONINX PEATbHBIC TPOIIECCHI

4l OyHKIMY, OIUCHIBAIONINE TPAMYI0 U OOpaTHYI MPONOPIHOHATLHBIC
. 3aBHCUMOCTH, UX IpapuKH

4.5 DyHKIUU y =x7, y = X’

4.6 Oyakuun y = [1x, y = |x]

4.7 ['padpuaeckoe penieHre ypaBHEHUM U CUCTEM YpaBHEHUH

9 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 Yucnia u BBIYUCIEHUS

1.1

PaI_[I/IOHaJIbeIe qucia, HUppaluOHAJIbHBIC YHCJIA, KOHCYHBIC U OCCKOHECYHBIE

JECATUYHBIEC POoOH




MHoXecTBO HGfICTBHTGJ'IBHBIX YHuCECII, HeﬁCTBHTeHBHBIe Ypclia Kak 0€CKOHEUHBIE

JACCATHUYHBIC I[pOGI/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCIKIY MHOKCCTBOM

1.2 JNEWCTBUTENBHBIX YUCEN U KOOPAUHATHOM NpsiMoil. CpaBHEHUE JEHCTBUTEIBHBIX
yucen
1.3 Apubmernieckre 1eHCTBHS C IeHCTBUTEIHHBIMU YUCIAMHU
W3mepenus, npuOamkeHns, oleHKU. Pasmepsl 00BEKTOB OKPYXKAIOIIETo MHUpa,
14 JUIUTEIBHOCTh TPOILIECCOB B OKpyxkaromeMm wmupe. [IpubnnmxéHHoe 3HaueHHe
' BEJIMYUHBI, TOYHOCTh TpuOmmkenusi. Okpyrienue yucen. [Ipukuaka u oneHka
Pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OHOU NIEPEMEHHOMN
2.2 Jluneitnoe ypaBHeHue. PelieHue ypaBHEHH, CBOASIIUXCS K IMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIMXCS K KBaIpaTHBIM
24 buxBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss ypaBHEHUH TpeTbed U
' 4eTBEPTOM CTETEHEN pa3i0KEHUEM Ha MHOKUTETU
2.5 Pemenue npoOHO-panimoHaIBbHBIX YpaBHEHHI
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpadux
2.8 Pemenue cucrem IByX JTUHEUHBIX YPAaBHEHHUH C IBYMS IEPEMEHHBIMU
59 Pemienue cucrem nByX ypaBHEHU, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe —
' BTOpPOM CTENEHU
2.10 I'padmyeckas MHTEpIpETAIUS CHCTEMBI YPABHEHUI C IBYMSI IIEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 33724 aJIreOpanvaeckuM CrocooomM
2.12 UucoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne MMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOU
2.14 Pemrenne cucreM JIMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.15 KBanpaTHble HepaBeHCTBa
516 I'padmueckass wHTeprpeTanusi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C ABYMS
' MePEeMEHHBIMU
3 OyHKIIN
31 KBanpatnunas ¢yukumsa, e€ rpadux u cBoictBa. [lapabGona, kKoopauHATHI
' BEPILIUHBI TapaboIIbl, OCh CHMMETPUH MapadOIIbI
32 I'paduku bynkuuit y=kx, y=kx+b u ux cBoiicra




33 I'paduku bynkumii y=k/x, y = x° 1 X cBOMCTBa

34 I'paduku hyHKIMIA , ¥ UX CBOMCTBA
4 YucaoBbIe MMOCIIEN0BATEILHOCTU

41 Omnpenenenre U CocoObl 3aJaHUsl YUCIOBBIX MMOCIIEIOBATEILHOCTEH. 3aaaHue
' MOCJIEI0BATEILHOCTH PEKYPPEHTHOM (hopmyIioit u HopmyIIiol n-ro wieHa

42 Apudmerndeckass mporpeccus. DopMmynbl  7-TO  WieHa apUPMETHIECKOM
' MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YJICHOB

43 I'eomerpuueckas mnporpeccus. Dopmysibl  #-TO  WI€HA TE€OMETPUYECKOMN
' MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YJICHOB

14 N300pakeHue WiICHOB apU(pMETHUECKOW U TeOMETPUYECKOH Iporpeccuii
’ TOYKaMHU Ha KOOPAWMHATHOM MJIOCKOCTU. JIMHEMHBINA U SKCTOHEHIIMAJIBHBIN POCT

4.5 Cl10’HbI€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpOBePsIEMOro
TpeOOBaHUsA

IIpoBepsiemble TpeOOBaHUSA K NPeIMETHBIM pe3yJibTaTam
O0CBOEHHSI 0OCHOBHOM 00pa30BaTeILHON NPOrpaMMbl OCHOBHOI'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh TMOHATUSMU: MHOXECTBO, IOJMHOMKECTBO,
orepaluy HaJl MHO)KECTBAMU; YMEHUE ONIEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBINA Tpad, AepeBO, LUKI, MPUMEHITh WX MPH PEIICHUU 3a/1ay;
YMEHHE HCIIONb30BaTh rpauueckoe MpeICTaBICHUE MHOMKECTB IJis
ONMCAHUS PEAIbHBIX IIPOLECCOB U SIBJICHUM, IIPU PEIIECHUHN 3aJad

U3 JPYTUX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHATHSAMH: ONpPENEICHHUE, aKCHOMa, TEOpeMa,
JI0OKa3aTelIbCTBO; YMEHHUE pPaclo3HaBaTb WCTUHHBIE U  JIOXKHBIC
BBICKA3bIBaHUS, MPUBOAMUTH IPUMEPbl U KOHTPHPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULTAHU A BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATHUSMU: HATypajdbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCJIO, JIETUMOCTh HATYpPaJbHBIX YHUCEJI, MPU3HAKU
JNEIUMOCTH, 1I€JI0€ YHUCIO, MOIYJb 4Hcla, OObIKHOBEHHas ApoOb U
JecSITHYHAs TpOoOb, CTAHIAPTHBIA BUJ YHCIA, PAllMOHAIBHOE YHCIIO,
UpPpALMOHATIFHOE 4YHUCIO, apu(METHUYeCKUil KBaapaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YWCIAMHU, CpPaBHHUBaTh U
YHOPSAA0YMBATH YHCIIA, IPEACTABIIATH YUCIIa Ha KOOPIUHATHON MPSIMOI,
OKPYTJISITh 4YMCIIa; YMEHHUE JeNaTh MNPUKUIKY U OLICHKY

pe3ynbTara BEIYUCICHUMA

YMeHue ornepupoBaTh MOHATHSAMH: CTENEHb C LENbIM ITOKa3aTeseM,
apudMeTHUECKUl KBagpaTHBIH KOpPEeHb, MHOTOWIECH, anredpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOH CTEHEHH
Ooybllle €AMHUIBI, YMEHHE BBINOJIHATH pacyéTbl Mo (opmyiam,
npeoOpa3oBaHUsl LENbIX, JPOOHO-PAallMOHANBHBIX BBIPAKCHUH U
BBIPQKEHUI C KOPHSAMH, Pa3IOKEHHE MHOTOYJICHA Ha MHOXKUTENH, B
TOM YHCIE€ C UCIOIb30BaHMEM (OPMyNT pa3sHOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMeHue ONCpUpoOBaTh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OIHON TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JUHEIHbIE U KBaJpaTHbIE ypaBHEHHS,
IPOOHO-pAllMOHATIbHBIE YPABHEHUSI C OJHON MEPEMEHHOM, CUCTEMBI
JBYX JIMHEUHBIX YpPAaBHEHUH, JIMHEHUHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJIHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEILICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB U
IIPAKTUYECKUX 3a]1a4; YMEHHE HCIOJIb30BATh KOOPAUHATHYIO IPAMYIO
U KOOPIMHATHYIO IUIOCKOCTH JJISI M300paKeHHs pELIeHUi

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHIATHAMU: QYHKIMS, TpaduK GyHKIIUHA, HYJIHA
byHKIUH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HAUMCHbIIEE 3HAYCHHUS
byHKIUY; YMCHHE OTIepupPOBAThH TOHSTUSIMH: npsiMast
NPOTIOPIIMOHATIBHOCTD, JTHHEWHasT (QyHKIUS, KBaapaTudHas (QyHKIHS,
oOpaTHas TPOMOPLUUOHATIBHOCTH, Mapabona, TrunepOoaa; yMeHHE
CTpoUTh Tpaduku QYHKIHMHI, KCTIOIB30BaTh TpadUKU IS OMpeIeIeHuUs
CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, JUI peIIeHHs 3a7ay U3 JpyTrux
YU4eOHBIX TMPEIMETOB M pEajJbHON JKU3HU; YMEHHE BBIpaXKaTh

dbopMyIiaMu 3aBUCUMOCTH MKy BETUIMHAMEI

YMeHue OIIEpPUPOBATH MOHATUSMH: IIOCJIEI0BATEIbHOCTD,
apupMeTnueckass M TeOMETpUYecKas  MPOrpeccHuH;  yYMEHHe
UCIIOJIb30BaTh CBOICTBA IMOCJIEAOBAaTENLHOCTEH, (OPMYJIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUH 3aJad, B TOM YHUCIIe 33Jad U3 JApYyrux

y4eOHBIX MPEAMETOB U PEATbHON KU3HU

VYMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM YHKCJE Ha MPOLEHTHI,
JIOJIU U YacTH, IBHKEHUE, paboTy, [IEHy TOBapOB U CTOUMOCTD IOKYTIOK
W yCINyr, HAJIOTH, 3ala4ydl M3 OONACTH YNpaBICHHs JIMYHBIMUA U
ceMeHBIMU (PHAHCAMU); YMEHHUE COCTABIISATH BHIPAXKEHUS, YPAaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl 1O YCIOBUIO 3a/laud, HCCIEA0BaTh
MOJIyYeHHOE pelIeHHe U OLIEHUBATh MPaBAONOJ00HOCTh

[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBath NOHATUSAMHU: (UTYpa, TOUKA, OTPE3OK, MpsSIMasd,
Jyd, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEAPEHHBIHI
U PaBHOCTOPOHHUU TPEYrOJbHUKH, MPSMOYTOJIBHBIA TpPEYTOJIbHHUK,

MenuaHa, OMCCEKTpHCAa U BBICOTA TPEYTOJbHHKA, YETHIPEXYTONbHUK,




napajuiesiorpaMM, pomMO, TpPSIMOYTOJIBHHUK, KBaJpar, Tpamenus;
OKPY’>KHOCTb, KPYT, KacaTelibHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; ymMeHue pemaTh 3aqadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
JKU3HHU, HA HAXOXJICHHE T'€OMETPUUYECKUX BEIMYMH C MPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB (pUryp u (HakToB

10

YMeHHne omnepupoBaTh TMOHSATHSIMH: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJbHUKOB; TMapauIeIbHOCTh U TMEPHEHAUKYISIPHOCTh MPSIMBIX,
yrojl MEXKAYy NpSIMBIMH, TEpPIEHAUKYISAp, HAKJIOHHAs, MPOEKITHs,
nonobue Guryp, mogo0HbIe TPEYTOILHUKH, CAMMETPHUS OTHOCUTEIBHO
TOYKM W TPSIMOW;, YMEHHE paclio3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nonobue Guryp, napaienbHOCTh M NEPICHIUKYISIPHOCTh MPSMBIX B

OKPY’KaIoIIeM MHPE

11

VYMeHHne omnepupoBaTh IMOHATHSAMH: JUIMHA, PACCTOSHUE, YTroOJ
(BemMuMHA yTia, CMHYC M KOCHHYC yTIja TPEyrojbHHUKa), TUIOIIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MIPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MpUMEHATh (OpMyNbl TepuMeTpa U IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUJIOUIa[Md Kpyra, oObema
IPSIMOYTOJIBHOTO IapajuIeNENUIENa; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpPUYECKHE COOTHOIICHUS  JUIA

BBIYMCIICHUS IJIUH, PACCTOSAHUH, TUIOIIAACH

12

YMenne wu3o0pakarh IUIOCKHE€ GUTYphl HW WX KOMOWHAIIWH,
IPOCTPAaHCTBEHHBbIE (UTYPbl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB M DJIGKTPOHHBIX CPEICTB MO TEKCTOBOMY WA

CUMBOJIbHOMY OIMMCAHUTO

13

YMeHue omnepupoBaTh IMOHATHUSMHU:  MPSAMOYTOJibHAs  CHCTEMa
KOOpJMHAT, KOOPIWHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
MIPOM3BEIEHNE BEKTOpa Ha YKCJIO, CKaJIsIPHOE MPON3BEIEHUE BEKTOPOB;
YMEHHE HUCIOJB30BaTh BEKTOPHI U KOOPJIWHATHI JJISl MPEACTABICHUS
JaHHBIX M pELIeHUs 3aJady, B TOM 4YHCIE U3 JAPYTUX Y4eOHBIX

IIPEAMETOB U PEAIbHOU KU3HU

14

YMeHue omnepupoBaTh TOHATHUSMU: CTOJIOWKOBBIE U KPYTOBBIC
IUarpaMMmbl, TaONMIBI, cpeaHee  apudMeTHYecKoe, MeIuaHa,
HauOoJbIlllee ¥ HAaWMEHBIIEe 3HAYCHHs, pa3Max YHCIOBOTO Habopa;

yMEHHE  W3BJEKaTh, HHTEPIPETUPOBaTH M  MPeoOpa3oBHIBATH




UHPOpMALIMIO, MPEICTABICHHYI0 B TaOIMLIAX M Ha JuarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEajbHBIX IPOLECCOB U
ABJICHUH; yYMEHHE pAaClO3HaBaTb M3MEHUUBBIE BEJIWYMHBI B

OKpY KaloIIeM MUPE

15

YMeHue omnepupoBaTh MOHATHAMHU: CIyYalHBIH ONBIT (CIy4aiHbIHI
SKCTIIEPUMEHT), SJIEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXOJ)
CIIy4alfHOTO OIbITa, CiIy4aifHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HAXOAWUThb BEPOATHOCTU CIy4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; yYMEHHUE pelaTh
3aJjaud METOJIOM OpPIraHM30BAaHHOIO repedopa M € MCIOJIb30BAaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOSTHOCTH pPEATbHBIX
COOBITUI M SIBIEHUH, MOHMMATh POJb MPAKTHYECKU IOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAIOLEM MHPE H B JKU3HU;
3HAaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YKHCEN U €r0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BBIOMPATh MOIXOISIIMA W3YYCHHBIH METOHA JUISl PEIleHUs
3a71a4M, MPUBOJAUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HMCKYCCTBE, ONUCHIBATh OTACJIbHBIE BBIJAIOIIMECS  PE3YJbTATHI,
MOJyYECHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKU KAaK HAyKH, NPUBOIAUTH
MPUMEPbl MATEMATUUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOHN UCTOPUH




INHEPEYEHDb 9JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

1 Yucnna u BEIYUCIEHUS

1.1 Harypanbnbie u nenbie yncia. [Ipu3Haku AeTMMOCTH LETbIX YUCEN

12 OOBIKHOBEHHBIE M JECATHYHBIE  JpOOM,  TPOLEHTHI,  OECKOHEYHBIE
. MePUOIUYECKHE JPOOH

13 PammonanbHble  uucna.  ApudMeTHYecKHe ~OMepalud C  PaluOHATBHBIMU
' YHUCIIaMU

14 JleiicTBuTenbHBIE uYnciIa. Apu(METHYECKHE ONepaluu ¢ JIeHCTBUTEIbHBIMU
' YHClIaMu

L [TpuOnmkEHHBIE BBHIYMCICHUS, NpPaBHJIA OKPYTJICHUS, NPUKHIKA M OICHKA
' pe3yJbTaTa BRIYUCICHUN
2 AnrebpanuecKue BEIPaKeHUs

2.1 bykBeHHbIE BbIpak€HUS (BBIPAXKEHUS C IEPEMEHHBIMH)

55 Crenenp ¢ nensiM mnokasareneMm. CTeneHb C PAalMOHAIBHBIM ITOKA3aTENIEM.
. CaoiicTBa crerneHu

23 MHorousneHsl

24 Anrebpanueckas 1poOb

55 Apudmernyeckuit KOpEHb HaTypaJIbHON CTEIEHU. HencrBus c
' apu(pMeTHYECKUMHU KOPHSIMHU HATypaJbHOU CTETICHU
3 VYpaBHEHUS 1 HEPABEHCTBA

31 Lensle u ApoOHO-panmoHanbHBle ypaBHEHUS. CHCTEMBl M COBOKYIMHOCTH
. YPaBHEHUI

35 [lenple u apoOHO-palMOHANBHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

33 Pernrenue TeKCTOBEBIX 3a1a4
4 YucoBbIe MOCIIEN0BATEILHOCTU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOLI 3aMaHUsl IIOCIIEN0BATEILHOCTEN

4.2 Apudmerndeckass W reoMmerpudeckas mporpeccuu. Dopmymna  CIOXKHBIX




MIPOLICHTOB

5 OyHKIMHA
Oynknusg, crnocoObl 3amanus  ¢yHkuun. ['padux  dyHkuun. OO6macTh
OIpeJIeNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu ¢ynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBbl H
MUHUMYMBl (QyHKIuu. Hambonbliee W HamMmeHblee 3HaueHHUE (YyHKIMH Ha
IIPOMEKYTKE
6 KoopanHatsl Ha IpsAMOi U TJIOCKOCTH
6.1 Koopaunartnas npsimast
6.2 JlexapTOBbl KOOPAMHATHI Ha MJIOCKOCTU
7 I'eometpust
7.1 I'eomerpuueckue GUTypsl 1 UX CBOHCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHUKN
74 OKpY>KHOCTb B KpyT
7.5 N3MepeHne reoMeTpruueCKuX BeJTMYUH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHozxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremartuka. Anre0pa: 7-i1 kiacc: 6a30Bbli ypOBEeHb: yUeOHUK; 15-¢ u3ganue,
nepepadboranHoe Maxkaporue FO.H., Munmtok H.I'., Hemmkos K.W. u ap.; mox
penaxiueit TensikoBckoro C.A. AxknmonepHoe o6mecTBo «3maTenscTBO
«IIpocsemenne»

* Maremaruka. Anredpa: 8-if kiacc: 6a30Bbli YpOBEHb: yueOHUK; 16-¢ n3nanue,
nepepadboranHoe MaxkaporueB FO.H., Munmtok H.I'., Hemmkos K.W1. u ap.; mox
penakiueit TensikoBckoro C.A. AxknmonepHoe o6mecTBo «3maTenscTBO
«IIpocsemenne»

* Marematuka. Anrebpa: 9-i kinacc: 6a30BbIi YpOBEHB: yUeOHUK; 15-¢ nu3manue,
nepepadotanHoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u np.; nox
penakuueii TensikoBckoro C.A. AkuronepHoe o6miecTBo «M3narenscTBo

((HpOCBCHlCHI/IC»

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA
JI.b.KpaiineBa. Maremartuka. Ypoku aireOpsl : 7-i kiacc : 6a30BbIi yPOBEHSD :

yduebHoe nmocooue / JI.b. Kpaitnesa. - 2-e uzg., crep. - Mocksa : [IpocBemienue,

2025. - 80 c.: nn.

JI.b.KpaiineBa. MaTematuka. Ypoku anreOpsl : 8- kiacc : 6a30BbIil ypPOBEHbD :



yuebHoe nocooue / JI.b. Kpaiinena. - 2-e uzn., crep. - Mocksa : [IpocBernienue,

2025. - 80 c.: ui.

JI.b.KpaiineBa. MaTemaruka. Ypoku anreOpsl : 9-it kinacc : 6a30BbIi ypOBEHb :

yueOnoe nmocooue / JI.b. KpaiineBa. - Mockga : [IpocBemenue, 2025. - 78, c.: ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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