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MHHOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISIETCS OAHUM M3 OIOPHBIX KypPCOB OCHOBHOTO 00IIero oOpa3oBaHUS: OHa OOECIeYMBAET M3YUYCHHE IPYTUX AMCHUIUIMH KaK
€CTECTBEHHO-HAYYHOI'0, TaK U TYMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIsl MPOJIOJIKEHHST 00pa30BaHuUs U AJIs TTOBCETHEBHOM KU3HU.
Pa3BuTtne y oOyuaromuxcsi HayYHBIX MPEACTABICHUI O MPOUCXOXKACHWUW M CYIIHOCTH anreOpanueckux aOCTpakiMii, crocol0e OTpaKeHUs
MaTeMaTHYeCKOM HAyKOHW SIBIICHHH M MPOLIECCOB B NMPHUPOJE U OOIIECTBE, POJIM MATEMaTHYECKOTO0 MOJCIMPOBAHMS B HAYYHOM ITO3HAHUU U B
MPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS M KAa4eCTB MBIIUICHHUS, HEOOXOMUMBIX /IS aJanTalii B COBPEMEHHOM
nudpoBom odmecTBe. M3ydenue anreOpsl oOecriedymBaeT pa3BUTHE yMEHHUs HAOJI0aTh, CPaBHHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS, BBIBOJBI, (POPMYIHpPOBaTh yTBepkaeHUs. OcBoeHuE
Kypca anredpsl 00ecrieunBaeT pa3BUTUE JIOTHYECKOTO MBIIUICHHUS 00YYarOIUXCs: OHU MCIIONIB3YIOT A€TYKTUBHBIE U UHIYKTUBHBIC PAcCyKICHHUS,
00001IeHIEe W KOHKpETH3alMio, abcTtparupoBanne u aHaimorutro. OOyueHue anreOpe MpeanosiaraeT 3HAYUTEIbHBI O00BEM CaMOCTOSITEIIBHOU
NeSTeNIbBHOCTH 00YyYaroMXcsl, IOITOMY CaMOCTOSITENIbHOE pelIeHHE 3aJlad 00y4arolMMHUCS SBIIAETCS peaju3aluell AesTeIbHOCTHOTO MPUHLKIIA
o0yueHHs.

B cTpykType nporpammsl yueOHOTO Kypca «Anredpay yriayOol€HHOro U3yueHHst OCHOBHOE MECTO 3aHMMAIOT COJIePKATEITbHO-METOJUUECKUE
nuHAN: «Yucna U BRIYHCICHUD), «ANreOpandecKue BRIpaKEHUs», « Y paBHEHHS U HepaBeHCTBa», «DyHKmm». Kaxknas u3 3Tux cojepkareinbHO-
METOJIMYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYEHHs Kypca, B3aMMOJICHCTBYs C OPYTMMH €ro JIMHUSAMU. B xonme u3yuenus
Kypca 0oOy4aromuMcsi MPUXOAMUTCS JOTMYECKH PacCyXkJaTh, MCIIOIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBS3W ¢ 3TUM B mporpammy
yu4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYECKOTO
o0pa3oBaHUsl W CHOCOOCTBYIONIME OBJAJCHUIO OOYYAIOMIMMHUCS OCHOB YHHBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. ConmepikaTenbHOW H
CTPYKTYPHOI 0COOEHHOCTBIO Y4eOHOTO Kypca «Anredpay sBIsIeTCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «YucCla W BBIYMCICHUS) CIYXKUT OCHOBOHM s JalbHEHMIIEro M3y4yeHHs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y
00yYaromuxcs JOTHYECKOr0 MBIIUICHHUS, (POPMHUPOBAHUIO YMEHUS TOJIB30BATHCS AITOPUTMAMHU, a TAKXKe MPHOOPETCHUIO MTPAKTHYECKIX HABBIKOB,
HEOOXOJUMBIX ISl TOBCETHEBHOM XU3HH. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs CBSA3aHO C PAllHOHAIBHBIMU U
UppalMOHATLHBIMU YHCIIaMU, (OPMUPOBAHUEM MPEACTABICHUN O NEUCTBUTEIBHOM 4HKCie. 3aBeplICHHE OCBOCHUS YHCIOBOM JMHUM OTHECEHO K
cpenHemMy 001eMy 00pa3oBaHUIO.

Conepxxanue JByX anreOpandyecKux JHHUH — «AnreOpandeckue BBIPAXKEHUS» U «YpaBHEHHS W HEPAaBEHCTBAa» CIOCOOCTBYET
(dbopMHpOBaHHIO Y OOYYAIONIMXCS MATEMaTHYECKOTO armapara, HeoOXOIMMOTO Ui pEeIIeHUs 3aj]ad MaTeMaTHKH, CMEXKHBIX HpPEIMETOB U
OKpykaroliei peaabHocTU. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus Y4eOHbI MaTepual rpynnupyeTcsi BOKPYT pallMOHAIbHBIX BBIPAKEHUH.
Anrebpa NeMOHCTpUpPYET 3HAUEHHE MATEeMAaTUKU KakK S3bIKa Ul MOCTPOCHMS MaTeMaTHUECKUX MOJIeNIeH, OMMCAaHUsS IMPOLECCOB M SBICHUN
peampHOrO Mmpa. B 3amaum oOydenus anreOpe BXONAT TakKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JUISI OCBOCHHUSI Kypca MH(POPMATHUKH, M OBJAJIEHUE HaBBIKAMH JEAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanne CUMBOJIBHBIX (hopm
CIOCOOCTBYET Pa3BUTHIO BOOOpaXEHHsI, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUECTBY.



Copepxanrie (QyHKIHOHATBHO-TpAUUECKOW ITUHUHM HAIENEHO HA TMOMy4YeHHE OOYYalONIMMHCS 3HAHUN O (YHKIMSIX KaK BaKHEHIen
MaTeMaTHYECKON MOJIENHN /JIsl ONMCAaHUS U UCCIIEIOBaHU Pa3HOOOPA3HbIX MPOLIECCOB U SBJICHHUI B Mpupojae U obmectse. M3yduenne marepuana
CIOCOOCTBYET PAa3BUTHIO y OOYYaIOIIMXCS YMEHHUS HCIOJIb30BaTh PA3IMYHBIC BBIPA3HTEIIbHBIC CPEACTBA S3bIKA MATEMATHKHA — CIIOBECHOTO,
CUMBOJIMYECKOT0, IpahuuecKoro, BHOCUT BKJIaJ B (pOpMHUpOBaHUE MPEACTABICHUIN O POJIM MaTEMAaTUKU B Pa3BUTUU LIUBWIN3ALMU U KYJIbTYPHI.

YrnyOon€HHbld Kypc anreOpbl XapakTepHu3yeTcss M3y4YeHHEM JOTMOJHUTEIBHOTO TEOPETHYECKOIro ammapara W CBS3aHHBIX C HUM METOOB
penieHus 3ana4d. Airedpa sIBISETCS S3bIKOM JUIsl OMMCAHUS 00BEKTOB M 3aKOHOMEPHOCTEH, CITy’)KUT OCHOBOM MaTEMAaTHYECKOTO MOJCIMPOBAHHUS.
I[Ipu >TOM caMH OOBEKTHI MaTEMaTHYCCKMX YMO3aKIIOUYCHHA W TPHUHATHIC B aiareOpe mnpaBWia WX KOHCTPYHPOBAHHS CIOCOOCTBYIOT
(dhopMUpOBaHHUIO YMEHHI 00OCHOBBIBATh M JOKA3bIBaTh CYKJCHHs, Pa3BUBAIOT MAaTEMAaTHMUYECKYI0 MHTYHUIMIO, KPaTKO M HArJSIHO PaCKpPBHIBAIOT
MEXaHHU3M JIOTUYECKUX MOCTPOCHUH M yuyaT UX MPUMEHEHHI0. TeM caMbIM anredpa 3aHUMAaeT OJHO U3 BEAYIIUX MECT B (POPMUPOBAHUU HAYYHO-
TEOPETHUUECKOTO MBIIIJICHUSI 00yJarouuxcsl.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3ydaercss y4eOHbIH Kypc «Anredpay, KOTOPHIA BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3Jleibl
coniepkanusi: «Hucna u BEIYUCICHU», « ANreOpandeckue BhIpaXKeHU», « Y PaBHEHUS U HEPABEHCTBA», « DYHKITUI.

Ha uzydenue yuebHOro Kypca «Anredpay» orBonutcs 408 yacos: B 7 kiacce — 136 yacos (4 yaca B Henento), B 8 kiacce — 136 gacoB (4 gaca
B HeJneno), B 9 kinacce — 136 yacoB (4 4yaca B HEZIEIO).

COJAEPKXAHUE OBYUYEHUA

7 KJIIACC

Yuciia U BHIYHCIIEHUSA

Panmonaneneie ynciia. CpaBHEHHE, YIOPSIOYMBAHUE U apU(PMETHICCKUE NCHCTBUS C PAIMOHAIBHBIMU YUCIaMH. YWCIoBas mpsmas,
MOZYJIb YUCIIA.

CreneHsb ¢ HaTypaJIbHBIM IIOKa3aTeJIEM U €€ CBOICTBA. 3alKCh YUCIIA B AECATUYHON NO3UIIMOHHOM CUCTEME CUMCIICHMS.

Pemenne TekcToBbIX 3amau apudmerndyeckuMm crocoOom. Pemenue 3amad U3 peayibHOM NMPaKTUKU HA 4YacTH, HA APoOHM, HAa IPOLEHTHI,
MIPUMEHEHNE OTHOIICHUN U TIPOMOPIU PU pEeLICHUH 3a/1a4, pElIeHHe 3a]a4 Ha ABM)KEHUE, padoTy, MOKYIKH, HAJIOTH.

JemumocTb menbix urcen. CBOMCTBA JETUMOCTH.

[IpocTtsie u coctaBubie uncia. YeTHbie U HeuéTHbIC yncna. [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11. IlpusHaku 1eIUMOCTH CyMMBbI
Y TIPOU3BEICHUS LIETBIX YUCEI MPU PEIICHUH 3a4a4 C TPAKTUYECKUM COJIEPKAHUEM.

HaubGonpimmii o01uii nenurens 1 HauMeHbllee o0liee KpaTHOe IByX yucell. B3anMHo npocteie yucna. Anroput™ EBknnna.

Jlenenue ¢ ocTaTkoM. Apu(METHUECKHUE OTIepAIlU HaJl OCTATKAMHU.

Anredpanyeckue BbIpaskeHUs

Bripaxxenue ¢ nepeMeHHBIMU. 3Hau€HWE BBIPAKCHUS C TepeMeHHBIMH. [IpeicTaBieHue 3aBUCHMOCTH MEXIY BEITUYMHAMH B BHUIE

(hopmyIbL.



ToxnectBo. ToxxaecTBeHHBIE TPe0Opa30BaHus aNredpandyeckux BelpaxkeHuil. Jloka3aTenbCTBO TOXKIECTB.

Opnowiensl. OqHOWIEH cTaHAApTHOrO BUaa. CTENEeHb OHOUICHA.

MHuorounensl. MHoOrouneH crangaptHoro Buaa. CteneHb MHoOrowieHa. CIlIOKE€HWE, BBIYUTAHUE, YMHO)KCHHE U JEJICHHE MHOTOWICHOB.
IIpeoOpa3zoBanue 11e10r0 BeIpaXkeHHUs B MHOro4ieH. KopHu MHOro4jIeHa.

@opMyJibl COKPALIEHHOTO YMHOXKEHHUsS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH JIByX BBIPAKEHHUH, KyO0 CyMMbl M KyO pa3HOCTH JBYX
BBIPQ)KEHUH, Pa3HOCTb KBAJPaTOB JBYX BBIPAXKCHUH, NMPOM3BEIECHUE PA3HOCTH M CYMMBI JIBYX BBIPQKEHUH, CyMMa U Pa3HOCTb KyOOB IBYX
BBIPAKECHUM.

PaznoxeHne MHOTo4JIeHa Ha MHOXKUTENH. BeiHeceHne 00111ero MHOXKUTENS 32 CKOOKU. MeTo/| rpyNIupOBKH.

YpaBHeHHd U HEPAaBEHCTBA

VYpaBHenue ¢ onHoil nepeMeHHOH. KopeHb ypaBHeHus. CBOMCTBa ypaBHEHUN C OJHOM NepeMEHHOW. PaBHOCHMIBHOCTH ypaBHEHMI.
YpaBHEHHE KaK MaTEMaTUYECKasi MOJENb PEATIbHOW CUTYAINH.

JIuneniHoe ypaBHEHUE C OJHOM IepeMeHHON. YHCII0 KOPHEH JTUHEHHOIO ypaBHEHHU:A. PerieHue TEeKCTOBBIX 3a/1a4d ¢ MOMOLIBIO JIMHEUHBIX
ypaBHeHUH. JIMHEHHOE ypaBHEHUE, COAECPIKAIIECE 3HAK MOYJIS.

VYpaBHeHHe ¢ IBYMs MepeMeHHbIMU. ['paduk JTUHEHHOro ypaBHEHUs C AByMs nepeMeHHbIMU. CHCTeMbl JMHEHHBIX YpaBHEHUH C JABYMS
nepeMeHHbIMH. [ padudyeckuii METOJ pelieHHs: CUCTEMbI JIMHEHHBIX YpaBHEHUHN ¢ IByMs MEpEeMEHHBIMU. Perienue cucteM JMHEHHBIX ypaBHEHUN
C ABYMsI IEPEMEHHBIMH METOJIOM MOJCTAHOBKHM M METOJOM cllo’keHus. CucTeMa JIByX JIMHEHHBIX YPaBHEHUN € IByMs IEPEMEHHBIMU KaK MOJIEIb
pEaIbHOM CUTYyaluu.

DOyHKUHUA

Koopaunara Touku Ha npssMoil. YnucnoBble NpoMeKyTKU. PaccTosiHue Mexay IByMsl TOUKaMU KOOPAMHATHOM MPSIMOM.

[IpsimoyronbHast cuctema KoopAuHAT. AOciucca W OpJuHAaTa TOYKM Ha KOOpAMHATHOW miiockocTd. [Ipumepsl rpadukoB, 3agaHHBIX
¢dopmynamu. UteHne rpadukoB peansbHbIX 3aBUCUMOCTEH.

@OyHKIIMOHANBHBIE 3aBUCUMOCTH MeX1y BennuuHamu. [lonstre Qynkiun. OyHKIHUS KaKk MaTeMaTH4ecKas MOJEIb PeaJbHOro Mpolecca.
Ob6nactp omnpeneneHuss U obsnacte 3HadeHUM QyHkumuu. CriocoOwl 3ananus ¢yHKuuu. I'papuk ¢ynkuuu. [loHATHS MakcuMyma M MHUHHMYyMa,
BO3pacTaHMs U yOBIBaHUS Ha IPUMEpPaX pealibHbIX 3aBUCUMOCTEH.

Jlunetinas ¢pyuknms, e€ cBorictpa. I paduk nunaeitHoM Qynkiuu. ['paduk Gynkmuu y = |x|. KycouHno-3agannbie GyHKITUH.

8 KVIACC

Yucsa 1 BLIYUCTICHUSA
KBanpataple kopHH. ApudMETHYECKHH KBaJpaTHBIH KOPEHb W €ro cBoicTBa. [loHaTHe wuppanmoHaabHOTO uucia. JledcTBus ¢
HppaoHaTbHBIMU YKciiaMu. CBOMCTBA ACHCTBUIN ¢ UPpallMOHATBLHBIME ynciiaMu. CpaBHEHHE UPPAIMOHATBHBIX YHCEIL.



[IpencraBiaeHuss 0 pacHIMPEHUSIX UYUCIOBBIX MHOXKECTB. MHOKECTBA HaTypajbHBIX, LIENbIX, PAalMOHAIbHBIX, JEHCTBUTEIbHBIX YHCEI.
CpaBnenue uncen. UucioBble IPOMEKYTKH.

HevictBusg ¢ octarkamu. OcTaTku cTeneneil. [[puMeHeHrne oCTaTKOB K PEICHUIO YPAaBHEHUH B LIEJIBIX YMCIIaX U TEKCTOBBIX 3a/1a4.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, UTUTETLHOCTD MPOIIECCOB B OKpYsKatoieM mupe. CTaHAapTHBINA BUJ] YMCIIA.

AuredpanyecKne BbIPaKeHHs

AnreOpanueckass ApoOb. JlomycTumbple 3Ha4YeHHs TEPEMEHHBIX B JAPOOHO-pAllMOHANBHBIX BhIpaxkeHHsX. (OCHOBHOE CBOMCTBO
anreOpandeckoit 1podu. CrokeHue, BRIYMTaHUE, YMHOKEHHE U JelieHHe anreOpandeckux npoOel. Beiaenenue menol yactu anreOpandeckoi
poow.

Pannonanehbie BopaxkeHUs. ToaeCTBEHHbIE TPe0Opa30BaHMUs PAllMOHATIBHBIX BHIPAKEHHN.

JlomycTrMble 3HAYEHUS TEPEMEHHBIX B BBIPAKECHHUSX, COJEpKalIMX apupMETHUYEeCKHe KBaJgpaTHble KOpPHU. TOXKIECTBEHHbIE
peoOpa3oBaHUs BEIPAKEHUH, CoIepKauX apuhMETHIECKIE KBaApaTHBIE KOPHHU.

CreneHb ¢ ebIM MMOKa3aTeseM U e€ cBolicTBa. [Ipeobpa3oBaHue BeIpaKEHUN, COIEPIKAIINX CTETICHH.

YpaBHeHNsI M HEPABEHCTBA

KBagparnoe ypaBHenue. dopmyna KopHEH KBaJpaTHOrO ypaBHeHHUs. KonnuecTBO JNEHCTBUTENBHBIX KOpPHEH KBAJAPAaTHOIO YpPAaBHEHUSI.
Teopema Buera. YpaBHeHUs, CBOJMMBIE K JIMHEHHBIM YpaBHEHHUSM WM K KBaJpaTHbIM ypaBHeHHsM. KBajpaTHoe ypaBHEHHE C MapameTpoOM.
Perrenne TeKCTOBBIX 3a71a4 C IIOMOIIBIO KBAJAPATHBIX YPAaBHEHUM.

JpobHo-paninoHanpHble ypaBHEHHUsS. PerieHue npoOHO-pallMOHANbHBIX YypaBHEHHUI. PerieHne TEKCTOBBIX 33/Jay C TMOMOIIBI0 JPOOHO-
palMoHaNBHBIX ypaBHeHUH. ['padnueckast MHTEpIIpeTalus ypaBHEHUHN C ABYMs TIEPEMEHHBIMH.

Uucnossle HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepagenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHCTBA. ClI0kKEHUE U YMHOKEHUE YUCIIOBBIX HepaBeHCTB. OIleHUBAHUE 3HAYCHUS
BBIpakeHUs. Jl0Ka3aTeIbCTBO HEPABEHCTB.

[TonsiTHE O penIeHNN HEPABEHCTBA C OJJHOM epeMeHHON. MHOKeCTBO pelleHHi HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuneliHOE HEPAaBEHCTBO C OJHOM IMEPEMEHHONW M MHOXECTBA €ro pelleHUid. PeleHne IMHEHHBIX HEPaBEHCTB C OJHOW IEPEMEHHOM.
Cuctembl U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C OJIHOM NIepeMeHHOM. Pelienre TeKCTOBbIX 3a1a4 ¢ MOMOIIbIO JTUHEHHBIX HEPABEHCTB C OJIHOM
IIEPEMEHHOM.

DOyHKUHUA

OO6macth ornpeiesieHnst © MHOXKECTBO 3HaueHuH GyHkmnu. CriocoOs! 3amaanus GyHkiui. ['paduk pyaknnu. YreHue cBorCTB PyHKIHH 110 €8
rpaduky. [Ipumepsl rpadukoB GyHKINNA, OTpAKAIOMINX PEATbHBIE MPOIIECCHI.

Jluneitnas pyHKUsA. OyHKINN, OMUCHIBAIOIINE TPSIMYIO U 00paTHYIO MTPOITOPIMOHABHEIC 3aBUCHMOCTH, UX Tpa(uKy.

Oyukiun y = kx, y =kx + b, y =k/x, y =x3, y = VX, y = x| 1 ux cBoiicra. KycouHo-3ananusie GpyHKIHH

9 KJIACC



Yuciia ¥ BIYUCICHUSA

Kopens n-ii crenienu u ero cBoiictsa. CTeneHs ¢ paliioHalIbHBIM [IOKa3aTelleM U €€ CBOMCTBA.

AuredpanyecKne BbIPaKeHH

ToxxmecTBeHHBIE TPEeOOpa30BaHUsl BBIPAKCHUM, COJEPKAIMUX KOPEHb n-W cTeneHu. TOoXACCTBEHHBIE MPeoOpa3oBaHMs BBIPAKCHUH,
COJIEpIKalINX CTENEHb C PAllMOHAIbHBIM IIOKA3aTEIIEM.

KBagparsslii TpéxwieH. KopHu kBagpaTHOro TpéxwieHa. Pa3iioxkeHue KBapaTHOrO TPEXWICHA HA JIMHEWHBIE MHOKHUTEIH.

YpaBHeHHd U HEPAaBEHCTBA

bukBanpatueie ypaBHeHus. [IpumMepbl NpUMEHEHHI METOAOB PaBHOCWIBHBIX NPeoOpa3oBaHMi, 3aMEHbl MEPEMEHHOH, IrpaduuecKoro
METO/1a IPU PELICHUH YpaBHEHU 3-i1 U 4-11 cTeneHei.

Pemenue npo6HO-palioOHaIbHBIX YPaBHEHUH.

Pemienue cucrem ypaBHEHUM C ABYyMs MEPEMEHHBIMU. PelieHne MpoCTEeMIINX CUCTEM HEJIMHEHHBIX YPAaBHEHUU C JABYMsS MEPEMEHHBIMHU.
I'paduueckuii MeToN peLIeHUs CHUCTEMbl HEJIMHEHHBIX ypaBHEHHUH C IByMs NepeMeHHbIMU. CHucTeMa JBYX HEIMHEWHBIX YPaBHEHUH ¢ AByMs
IIEPEMEHHBIMH KaK MOJIEIb PEAIbHON CUTYaLUH.

HucnoBbie HEpaBEHCTBA. PellieHne JIMHENHBIX HEPABEHCTB. J{0Ka3aTeIbCTBO HEPABEHCTB.

KBagpaTHble HEpaBEHCTBAa ¢ OAHOM NepeMeHHOW. PerieHne KBaJpaTHBIX HEPABEHCTB IpaMueCKUM METOAOM U METOJO0M HHTEpPBAJIOB.
MeTton MHTEpBAIOB AJIs PallMOHAJIBHBIX HEPAaBeHCTB. [IpocTeiine HepaBeHCTBa C MapaMeTpoOM.

Pemenue TekCcTOBBIX 3a7a4 C IOMOIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ nByMs nmepeMeHHBIMU. PerieHne HepaBeHCTBA C IByMsl IE€peMEHHbIMH. CHCTEMBI HEPABEHCTB C ABYMs IEPEMEHHBIMH.
I'padmueckuit MeTO/ pelIeHusl CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMHU.

DOyHKIHUA

Oynkiusa. CpoiictBa (yHKIMHA: HyIUW (YHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKIMM, MPOMEXKYTKH BO3pAcCTaHUs W yObIBaHUS
¢GbyHKIMY, Y€THBIE U HEUETHBIE (PYHKIMHU, HAUOOJIbIIIee U HAUMEHbIIIEE 3HAYCHUS (PYHKITUH.

KBagparuunas ¢yHkuus u e€ coiicTBa. lMcrnonb3oBaHue CBOMCTB KBaJIpaTW4HOM (yHKIMM i pemieHus 3anad. [loctpoenue rpaduka
KBaJpatuuHoi ¢pyHkuuu. [Tonoxenue rpaduka kBagpaTuuHON QyHKIMH B 3aBUCUMOCTH OT €€ Ko3(duuumenton. ['papuxu pyHkumid y =ax2, y =
a(x—m)’uy = a(x —m)? +n. I[loctpoenne rpagukoB QYHKIHIA C HOMOILILIO IIPEOOPA30OBAHMIA.

Hpo6Ho-nmuuetinas ¢ynknus. MccnenoBanue GyHKIIANA.

@yHKIMS y = X" ¢ HATYpaJIbHBIM [TOKa3aTeleM 1 U e€ rpaduxk.

Yuci0BbIe MOCIEI0BATEILHOCTH M IPOrPecCuH

Ilonatue umcioBoil mnocnenoBarenbHOCTH. KoHeuHble M OecKOHEuHble NocienoBaTeNbHOCTH. OrpaHWYeHHas I[OCJIe0BaTEIbHOCTb.
MoHOTOHHO Bo3pacTaromas (yObIBaromas) mocieaoBaTenbHOCTh. CrocoObl 3aJjaHus MOCIEI0BATEIbHOCTH: ONMMCATENbHBINA, TAaOIWYHBIA, C
MIOMOMUIBIO (POPMYJIBI #-TO YJIEHA, PEKYPPEHTHBIH.



Apudmernueckas u reomerpuyeckas nporpeccun. CBOHCTBa 4i€HOB apu(pMETHYECKOH M reoMeTpuyeckoi mporpeccuit. ®opmyisl n-ro
yyieHa apu(METHYECKON U TeOMeTpruIecKoil mporpeccuii. @opMyIibl CyMMBI MIEPBBIX 7 YWICHOB apU(PMETUYECKON U T€OMETPUIECKON MPOrpeccuii.
3aauu Ha IPOLEHTHI, 0AaHKOBCKHE BKJIA/Ibl, KPEAUTHI.

[IpencraBineHue o CXOAMMOCTH IOCIIE0BATEIBHOCTH, O CYMMHPOBAHUN OECKOHEUHO yOBIBAIOLIEH reOMETpUYECKOM IPOrpecCHH.

Meroxa marematudecko MHAYKIUK. [IpocTeimme npuMepsl.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTPAMMBI YVUEBHOI'O KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATbHI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOIPAMMBI [0 MATEMATUKE XapaKTEPU3YIOTCS B YaCTH:

1) mIaTpMOTH4YECKOro BOCTIMTAHUSA:

IIPOSIBJIEHUEM MHTEpPEca K MPOILIJIOMY M HACTOALIEMY POCCHMCKONW MaTeMaTHKHU, EHHOCTHBIM OTHOLIEHUEM K JOCTHIKEHUSAM POCCUHCKHUX
MaTEeMaTHUKOB M POCCUMCKON MaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTHXKEHUHN B APYTUX HAyKax U MPUKJIAAHBIX chepax;

2) rpakIaHCKOr0 M AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH Tpa)<IaHWHA W peajlM3alldyd €ro IpaB, IMPEICTaBICHHEM O MaTEeMaTUYECKHX OCHOBAX
(YHKIIMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHW, MPOLEAYp TPa)XJTaHCKOTO OOIIecTBa (HAaIpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXIE€HUIO AITUYECKUX IPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX
MPUHIUIIOB B AEATEIBHOCTU YYEHOTO;

3) TPyAOBOr0 BOCIIUTAHUS:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B pELICHUWM NPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOM HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH
MaTeMaTU4eCKOro 0Opa3oBaHMs Ha MPOTSIKEHUU BCEHM XKU3HM Ul yCNEUIHON NMpo(ecCHOHAIBbHOW NEsITeIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, OCO3HAaHHBIM BBIOOPOM U MOCTPOSHUEM MHAMBHUIYaIbHON TPAaeKTOPUM 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YYETOM JINYHBIX HHTEPECOB
1 OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

CIOCOOHOCTBIO K 3MOIMOHAILHOMY U 3CTETUYECKOMY BOCIPHUATUIO MaTeMaTHUECKUX OOBEKTOB, 3a/ay, PEICHUH, pacCy X A€HUI, YMEHUIO
BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoCTeH HAYYHOI0 MO3HAHMSA:

OpHEHTAIMEl B JESITEIHHOCTH HA COBPEMEHHYIO CUCTEMY HAayYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKa,
IIPUPOJBI U O0LIECTBA, TOHUMAaHUEM MaTEMaTUYECKOH HayKH Kak c(epbl YeIOBEUECKOW AEATENbHOCTH, ITANOB €€ Pa3sBUTHUA U 3HAUUMOCTH JUIS



pa3BUTHSA IUBWIM3AINK, OBJIAJICHHUEM S3BIKOM MAaTEMAaTUKH W MaTeMaTUYeCKOW KyJNbTypOdH Kak CpPEJCTBOM IO3HAHHUS MHUpPA, OBJIAJCHUEM
HaBBIKaMU UCCIIEJIOBATEILCKON IeATEeTHhHOCTH;

6) puznyeckoro BocnuTanus, OpMHUPOBAHNS KYJIbTYPbI 310POBbSI H IMOLMOHAIBLHOIO 0J1IArONOIyYHsI:

TOTOBHOCTBIO IPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpecax CBOETO 3/I0POBBS, BEJIEHUS 3JJ0POBOro 00pasa KU3HU (30pOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXHUM 3aHSATUH U OTIbIXA, PErylsipHas ¢uznyecKass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pediekcruu, mpU3HAaHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke TpaBa JPyroro 4eI0BeKa;

7) IKOJI0rH4eCKOro BOCIIMTAHMS

OpHUEHTAIlMeH Ha MPUMEHEHUE MAaTEMaTHUECKUX 3HAHUN [T PElIeHUs 3a/1ad B 00JIACTH COXPAHHOCTH OKPYKAIOIICH Cpefibl, IITaHUPOBAHUS
MOCTYIKOB U OLIGHKH UX BO3MOJKHBIX TOCTIEACTBHIA IS OKPYXKAIOUIEH Cpeibl, 0OCO3HAHUEM TII00ABHOTO XapaKTepa SKOJIOTHYECKUX MpoodieM U
IIyTEN UX PELICHUS;

8) ajanrannu K U3MEHAIIMMCS YCJIOBUAM COUMAJILHON M PUPOAHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHSX HEONPEACNEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO
ACATCIIBHOCTb, B TOM YHUCJIC YMCHHUC YYUTLCA Yy OPYTIUX JIIOI[efI, HpHOGpeTaTB B COBMECTHOU JACATCIIbHOCTH HOBBIC 3HAHMA, HABBIKU H
KOMITIECTCHI WU M3 OIbITa JPYTUX;

HEOOXOAUMOCTHIO B (JOPMUPOBAHUN HOBBIX 3HAHUH, (POPMYIHpPOBATH HACH, TOHATHS, TUIIOTE3bI 00 00BEKTaX W SBJICHHUSIX, B TOM YHCIIC
paHee HeU3BECTHBIX, OCO3HABATH Ne(UIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAallMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIlMI0 KaK BBI30B, TPEOYIOMIMIA KOHTpMED,
KOPPEKTUPOBATh MPUHUMAaEMbIe peLIeHHs U JeHCTBUS, POPMYIUPOBATH U OLIEHUBATh PUCKU U TOCIEACTBUS, (HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATbBI

B pesynbTate ocBOEHUS MPOrpaMMbl [0 MaTeMaTHKe Ha ypPOBHE OCHOBHOTO 001ero oopazoBanusi y odyudaromierocs OyayT chopMUpOBaHbI
MeTanpeJMeTHbIe Pe3yJbTaThl, XapaKTePU3YIOLIUECS OBIAJCHUEM YHHBEPCaIbHBIMU MO3HABATEIbHBIMU JICHCTBUSMHU, YHHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMH JICHCTBUSIMHU M YHUBEPCATBHBIMU PETYJISTUBHBIMU JICHCTBUSMHU.

I[lo3naBaTebHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA
basoBble Joruueckue JeMcTBUA:
BBISBJIATH W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKA MATEMAaTHYECKUX OOBEKTOB, TMOHATHIA, OTHOMIEHWH MEXIy TMOHATHIMH,
(hopmynupoBaTh ONpPECIICHHS TOHATHI, YCTaHABIWBATH CYIIECTBEHHBIN NMPU3HAK KiacCH(PUKAUKU, OCHOBAHUS I OOOOIICHUS M CpaBHEHMS,
KPUTEPUU ITPOBOAUMOIO aHAJIN3A;



BOCIIPUHUMATh, (POPMYIUPOBATH M MPEOOPA30BBIBATH CYXKIACHUS: YTBEPIUTENbHBIE U OTPUIATENbHbIC, €AMHUYHbIC, YaCTHBIC U O0IINE,
YCIIOBHBIE;

BBISABJIATH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpEYHs B (aKTax, JAHHBIX, HAOIIOJACHUSX WM YTBEPKICHHSIX,
npeJiaraTb KpUTEPUU JJIs BBISBICHHS 3aKOHOMEPHOCTEH U MPOTUBOPEUHNI;

JIeaTh BBIBOJIBI C MCTIOJb30BAaHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U MHAYKTUBHBIX YMO3aKIFOUCHHUH, YMO3AKITFOUSHUH 110 aHAJIOTHH;

pa3bupaTh J0Ka3aTeIbCTBA MATEMAaTHYCCKUX YTBEPXKICHUU (MpsSMBIE M OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOSTEIBHO JOKa3aTelIbCTBA
MaTeMaTHIeCKuX ()aKTOB, BBICTPAMBATH apTYMEHTAIIHMIO, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, TPUMEHSITh METO/I MaTEMaTHIYEeCKON MHIYKIINH,
000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBEIOMPATH CTIIOCOO pelIeHHs Yy4eOHOU 3a1adyu (CpaBHUBATh HECKOJIBKO BAPHMAHTOB PEIICHMS, BHIOMpATh HanbOosee MOAXOAAIMNNA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble uccienoBaTebCKHE TeHCTBHSI:

WCIIOIh30BaTh BOIPOCHI KaK HCCIEA0BATEIILCKUA WHCTPYMEHT TMO3HaHUS, (HOPMYJIHUPOBATh BOMPOCH], (DUKCUPYIOIIME MPOTHBOPEUHE,
po0sieMy, CaMOCTOATEIHHO YCTAaHABIUBATH UICKOMOE U IaHHOE, (DOPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3HIINIO, MHCHHUE;

MIPOBOJIUTH 110 CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHYy SKCIIEPUMEHT, UCCIIEIOBAaHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MAaTeMaTUYECKOTO
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOi;

CaMOCTOSITENILHO (POpMYITHpPOBaTH OOOOMICHHUST W BBIBOJBI IO Pe3yJibTaTaM MPOBEAEHHOTO HAOIOJCHUS, MCCICAOBAHUS, YKCIICPUMEHTA,
OIICHUBATH JJOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB M 00OOIICHUH;

MIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHUE TPOIIECCa, @ TAKKE BBIIBUTATH MPEIOJIOKEHHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSX.

Paborta ¢ undgopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh ¥ M30BITOYHOCTH HHPOPMAITUH, JTAaHHBIX, HEOOXOUMBIX ISl PEIICHUS 3a]Iauu;

BBIOMPATh, AaHATTU3UPOBATH, CACTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIINIO PA3TMYHBIX BHIO0B U (hOPM MPEACTABIICHUS;

BBIOMpaTh (POpMY MpeAcTaBieHUs WHPOPMAIUU U WLTIOCTPUPOBATH pEIIaeMbIe 3a/ladyll CXeMaMH, AuarpaMMaMu, WHOW rpaduKod u ux
KOMOWHALUSIMM;

OLICHHUBAThH HAIEKHOCTH NH(POPMAIIUU 110 KPUTEPHSM, ITPEATI0KEHHBIM WK CHOPMYIUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUSA
BOCIIPUHUMATh U (POPMYIHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSAMHU U IENIMU OOLICHHUS, ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEUIEHUs 3a/1a4i, KOMMEHTUPOBATh MOJIyYEHHBIN pe3ysIbTaT;
B X0/ 0OCYKIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI, TPOOJIEMBI, peliaeMoi 3a/1aur, BRICKAa3bIBATh UJICH, HAIICJICHHBIE
Ha MOUCK PCUHICHUA, COITIOCTABJIATE CBOU CYXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHAJIOra, O6H3py>KI/IBaTI) pasiiniaue u CXOoACTBO HOSHHI/IfI, B
KOppEeKTHOH opMme GopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHUS;



NPEACTABIISATh PE3yJIbTAThl PEIICHUS 3a1auH, SKCIIEPUMEHTA, UCCIICA0BaHMUs, TPOCKTA, CAMOCTOATEIILHO BEIOUPATh (POPMAT BHICTYIUICHHS C
y4€TOM 3a/1a4 IPE3eHTaLNU U OCOOEHHOCTEN ayIUTOPUH;

MOHUMATh W HCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHAHOW M WHIAMBHAYAJIbHOH paOOTHI MPH PEIICHWH YYEOHBIX MaTeMaTH4ecKuX 3ajad,
NPUHUMATh LENIb COBMECTHOH NESTENbHOCTH, INIAHHPOBATh OPTaHH3ALMI0 COBMECTHOI paloOThI, pacrpenensTh BUABI padOT, JOroBapUBaThCS,
00CYX/1aTh MPOLIECC U PE3yIbTAT pabOTHI, 00001IIaTh MHEHHUS HECKOJIBKUX JTIO/ICH;

y4acTBOBAaTh B TPYMIIOBBIX (popMax paboTsl (00CYkIeHHsI, 00MEH MHEHUH, «MO3TOBBIE IITYPMBD» M HHBIE); BHITIOJHATH CBOIO YacTh pabOThHI
¥ KOOPJIMHHMPOBATh CBOM AEWCTBHS C JAPYTMMH 4YJICHAMH KOMAHJBI, OIIEHMBATH KadyeCTBO pPEe3yJbTaTa M KadeCTBO CBOETO BKJIana B OOIMIWi
pe3ynbTaT Mo KpUTepusiM, CopMyTHPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryJsiTUBHBbIE YHHBePCAIbHbIE yUeOHBIE el CTBHUS
Camoopranu3anms:
BBISIBIISITH MIPOOJIEMBI JJTsl PEIIICHUS B )KU3HEHHBIX U YUCOHBIX CUTYaIUSIX, OPHCHTUPOBATHCS B PA3ITUYHBIX MOAXO0AaX MPUHATHS PEIICHHUHA
(MHIUBHUIYaEHOE, TPYTIIOBOE);
CaMOCTOSITEIILHO COCTABJIATH TUIAH, AJITOPUTM PEIICHUS 3ajadd (WK €ro 4YacTh), BEIOMpATh CIIOCOO pEHICHHS ¢ YYETOM UMEIOIINXCS
pecypcoB U cOOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ y4ETOM HOBOM MH(POPMAIIH.
CaMOKOHTPOJIb, SMOIIUOHATbHBIN UHTEJLIEKT:
BIIQJIETh CIOCOOaMU CaMOIPOBEPKU, CAMOKOHTPOJIA Tpollecca M pe3ylbTaTa pElIeHHs MaTeMaTH4ecKOW 3aJaud, CaMOMOTHBALUU H
peduiekcuy;
OpeABUACTL TPYAHOCTHU, KOTOPBIC MOTYT BO3HUKHYTH IIPU PCHICHUHN 3adadd, BHOCUTHb KOPPCKTHUBBLI B ACATCIbHOCTH Ha OCHOBC HOBBIX
00CTOSITENTLCTB, HAMIEHHBIX OITNOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHON WEIW W YCJIOBUSM, OOBSCHATH NMPHYUHBI JOCTIDKCHUS WA
HEJIOCTIKCHHUS 1IEJIU, HAXOUTh OIIHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BBIpAXaTb SMOIIMU TP U3YYCHUU MATCMATHYCCKUX 00BLEKTOB U q)aKTOB, JaBaTb SMOIIMOHAJIbBHYIO OICHKY PCIICHUS 3a1a4H.

NPEIMETHBIE PE3YJIBTATHI
K kon1y 00y4deHus B 7 kiaacce 00yJarOmuics TOTYYUT CIASAYIONTUE MPEAMETHBIC PE3yIbTaThI:

Yuciia v BbIYUCTICHUSA
PanumonanpHbIe yncia.



[Tepexoauts OT ogHON (GOpPMBI 3aMUCH YHCEN K Apyroi (ImpeoOpa3oBHIBATh NECATUYHYIO NPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
NECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUUHYIO APOOB).

Hcnonp30BaTh MOHATHST MHOXKECTBA HATYpPaJbHBIX YHMCEJ, MHOXKECTBA IIEJIbIX YHMCEJ, MHOXKECTBA PAIMOHAJBHBIX YHUCEN MPHU PEIICHUU
3a7a4, IPOBEJACHUN PACCYKIACHUN U I0KA3aTEIbCTB.

[TornnMath 1 OOBSICHATH CMBICIT IO3UIIMOHHOMN 3aMMCH HATYPAIBHOTO YHCIIA.

CpaBHUBATh U yHOPSAOUYUBATH PAIMOHAJIBHBIC YHCIIA.

BrITIONHATE, coueTasi YCTHBIC W MUCHMEHHBIC MPUEMBI, apu(PMETHICCKHE EHCTBUS C PAIIMOHAIBHBIMHI YHCIIaMH, HCIIOJIB30BaTh CBOKWCTBA
4yyuceN U MPaBWIa JEHCTBUN, TPUEMBI pallMOHAIBHBIX BEIYMCICHHMN.

BBINOJIHATE AEHCTBUS CO CTENEHAMM C HATYpAJIbHBIMU MOKA3aATEIISIMH.

Haxonuth 3HaueHus: YUCIOBBIX BBIPAKECHUM, COAEpPKALUX PALMOHAJIBHBIE YMCIA U CTEIEHHU C HATYpaJlbHBIM IOKAa3aTelIeM, IPUMEHSTh
pa3zHooOpa3HbIe CIOCOOBI U IPUEMBI BBIYUCIICHHUS, COCTABIISAThH M OLIEHUBAThH YHCIIOBBIC BHIPAXKEHUS MPU PEIICHUH MPAKTUYECKUX 3a/1a4 U 33734 U3
JIPYTUX YYECOHBIX TIPEIMETOB.

OKpyrasiTh 4Mciia ¢ 3aJaHHOM TOYHOCTBIO, a TAKXKE IO CMBICTY MPAKTUYECKON CUTYallUH, BBIMOJHIATH MPUKUAKY W OLEHKY pe3yJibTaTa
BBIYMCIICHUM, OLIEHKY 3HAYE€HUI YMCIOBBIX BBIPAKEHU, B TOM YHCIIE [IPU PEIICHUU MPAKTUYECKUX 3a/1a4.

Pemath TekcToBBIC 3a7auu apu(METUISCKUM CIIOCOOOM, HCIIONB30BATh TAOJMUIIBI, CXEMbI, YEPTEKH, JPYTHUE CPEICTBA TPEICTABICHUS
JAHHBIX TIPU PEIICHUHN 3a/1a4.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOLUEHHWEM BEJIMYMH, MPOMOPIUOHAIBHOCTHIO BEIMYMH, MPOIEHTaMH,
WHTEPIPETUPOBATH PE3YJIbTAThI PEIICHUS 3a/1a4 C YYETOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PACCMAaTPHUBAEMBIX OOBEKTOB.

J1enmMMOCTb.

Jloka3blBaTh U MPUMEHATH MPU PEIICHUU 3aJlay MpPU3HAKHU JeauMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npuzHaku AEIUMOCTA CyMMBI U
MPOU3BECHUS LEIBIX YUCETL.

PacknanpiBaTh Ha MHOXKHUTEINN HATYpaIbHbIE YUCIA.

CB00OOIHO ONEPHPOBATH MOHATUAMHM: YETHOE YHUCIIO0, HEUETHOE YHUCIIO, B3AUMHO IIPOCTHIC YHCIIA.

HaxomuTts HanbomnpImii OOIIMI JeNUTENh U HAMMEHbIee O0IIee KpaTHOE YHCeNl M WCIOJB30BaTh MX MPU PEUICHUH 3a]ad, TPUMEHSTh
anroput™ EBkinaa.

OnepupoBaTh NOHATUEM OCTATKA [0 MOJYJIIO, IPUMEHSTh CBOMCTBA CPABHEHUHN IO MOLYJIIO.

AuredpanyecKne BbIPaKeHH

Bripaxenus ¢ nepeMeHHBIMH.

Hcnonws3oBath anreOpandeckyo TEPMUHOJIOTHIO M CUMBOJIUKY, TPUMEHSTH €€ B MPOIECCe OCBOCHHS Y4eOHOTO MaTepurara.

Haxonuth 3HaueHUs1 OYKBEHHBIX BBIPAKEHUH TIPH 3aJaHHBIX 3HAYECHUAX TIEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXKAECTBA, BHIMIOIHITH TOXKISCTBEHHBIC IPEOOPA30BaHNUs BRIPAKCHHIA, JOKA3bIBATH TOMKICCTBA.



MHOrouseHsl.

BrImonHATh mpeoOpa3oBaHus EIOTO BEIPAKEHUSI B MHOTOWICH PUBEACHUEM MOI00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbImonHATe nedcTBUs (ClIOKEHHE, BBIYMTAHUE, YMHOXKEHUE) C OJHOWIEHAMHU U C MHOTOWIEHaMH, IPUMEHTh (HOPMYJIbl COKPAIEHHOTO
YMHOXEHUS (KBaapaT U KyO CyMMBbl, KBaJpaT M Ky0 pa3HOCTH, Pa3HOCTb KBaJpaToB, CyMMa M pa3HOCTh KyOOB), B TOM 4HUCIIE JJIs YNPOLICHUS
BBIYMCIIEHU .

OcCymiecTBIATh Pa3IOKEHHE MHOTOWICHOB HAa MHOXKHTENIM C IOMOIIBIO BBIHECEHHS 32 CKOOKH OOIIEr0 MHOXHUTENS, TPYNITHPOBKH
CJIaraeMbIX, IPUMEH: (GOPMYJIbl COKPAIEHHOTO YMHOXKEHHUS.

[TpumeHnsaTH MpeoOpa3z0BaHUs MHOTOUICHOB JUISl PELICHHS PAa3IMYHBIX 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX IPEMETOB, U3 PEaTbHON NPAKTUKH.

Hcnonp30BaTh CBOKWCTBA CTENICHEH C HATYPAJTbHBIMU ITOKA3ATEISIMU JIJIsl TPE0Opa30BaHUS BHIPAKECHUI.

YpaBHeHUs U HePaBeHCTBA

Pemrate nuHelHbIE ypaBHEHHs C OIHOHN NEpeMEHHOW, MPUMEHss MpaBWiIa Mepexoaa OT MCXOJHOTO YPaBHEHHS K PaBHOCHIBHOMY €MY.
[IpoBepsTs, SIBISETCS U YUCIO KOPHEM YpaBHEHUSI.

[TonGupath mpuMeEpHI TTap YHCE, SIBISTFONIUXCS PEIICHUEM JTHHEHHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAUHATHOHN MJIOCKOCTU TpadyK JMHEHHOr0 ypaBHEHHs € ABYMS IEPEMEHHBIMH, MOJIb3YSACh IPa(UKOM, IPUBOAUTH IPUMEPHI
pelIeHus ypaBHEHHUS.

Pemrate cucTembl IByX JIMHEHHBIX YpaBHEHHUH C JBYMs TIEPEMEHHBIMHU, B TOM YHCJIE TPaQHUIECKH.

CocTaBiATh U peliaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHHI MO YCIOBUIO 33]1a4l, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33/1a4M MOJTyYeHHBIN pe3yIbTar.

DOyHKUHUA

Koopaunats! u rpaduku.

N300paxaTh Ha KOOPJMHATHOW MPSMON TOYKH, COOTBETCTBYIOLIUE 33aJaHHBIM KOOPAMHATAM, JIy4d, OTPE3KU, UHTEPBabI, 3alIUCHIBAThH
YHCIIOBBIE TPOMEXKYTKH Ha alre0pandyeckoM si3bIKe.

OTmeyath B KOOPJAMHATHON MJIOCKOCTH TOYKH MO 33JaHHBIM KOOPIUHATAM.

OyHKIMH.

CtpouTth rpadvKu TUHEWHBIX (PYHKITUA.

OnwuceiBaTh C MOMOIIBIO (DYHKIIMHA M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMHU: CKOPOCThb, BPEMs, pacCTOSHHE, 1I€HAa, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU 110 3HAUEHHIO €€ apryMEeHTa.

[Tonumath rpaduueckuii cnocol MpencTaBIeHUs W aHAIW3a MH(OPMAIMK, U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMALIUIO U3 TPadHUKOB
peasbHBIX MPOIECCOB M 3aBHCUMOCTEH.



Hcnonb3oBark cBoiicTBa (YHKIMHA Ul aHaInM3a I'paMKOB PEalbHBIX 3aBUCUMOCTEH (HYJIM (YHKLHH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKIMHU, TPOMEKYTKH BO3pACTaHUS M yObIBaHUA (QYHKIMU, HANOOJIbIIEe U HAMMEHBIIIee 3HAaYCHUS (PYHKIIUH).

Hcnonp3oBath rpaduky Ui HCCIETOBAHUS POLIECCOB U 3aBUCHMOCTEH, MPH PEIICHNH 3314 U3 APYTHX YUEOHBIX MTPEIMETOB M peabHOM
KHU3HU.

K konny oOyuenus B 8 kiacce 00y4aromuics NOTYyYUT CASAYIOLUIUE TPEAMETHbIE PE3yIbTaThI:

Yuciia U BHIYHCIIEHUSA

HppanumonanbHble yncia.

[ToHnMaTh 1 UCNIOJIB30BATh NPEICTABICHUS O PACIIUPEHUN YHCIOBBIX MHOXKECTB.

CB0OOIHO OmnepupoBaTh MOHATUSMU: KBaJApPATHBIA KOpPEHb, apu(METHUECKUIl KBaIpaTHBII KOpEHb, UPPALMOHATIBLHOE YHUCIO, HAXOAWTH,
OLICHUBATh KBAJpaTHbIE KOPHHU, HCHOJIB3YS MPU HEOOXOAMMOCTH KaIbKYyJSATOp, BBIMONHATH MPEOOpa3OBaHUS BBIPAKEHUH, COAEpKAIIUX
KBa/IpaTHbIE KOPHHU, UCIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp30BaTh HayallbHbIE MPEJCTABICHUS O MHOXKECTBE JICHCTBUTENIbHBIX YUCEI JIJISl CPABHEHUSI, OKPYTJICHHS M BBIUMCICHU, U300paXkaTh
JEHCTBUTELHBIE YHUCIIa TOUKAMU Ha KOOPJIAUHATHOMN MPSIMOM.

Hcnonb30BaTh 3amucu OONBIIMX M MaJbIX YHCEN C TMOMOIINBIO JCCITHYHBIX NpoOeil u cremeHeidt uyucna 10, 3amuchiBaTh U OKPYTISATH
YHCJIOBBIE 3HAYEHUS peabHbIX BEJIMYMH C UCIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUI.

JemumocTsb.

CB0OOOHO OmepupoBaTh MOHATHEM OCTAaTKa MO MOMYJIO, MPUMEHSTh CBONCTBA CPaBHEHUU MO MOJYJIO, HAXOAUTh OCTATKA CYMMBI H
MIPOU3BEACHHUS 110 TAHHOMY MOJYJIIO.

Auaredpanyeckue BbIpaKeHUsI

JpobHo-palinoHanbHbIe BEIPAXKEHUSI.

Haxomuth nomycTiMble 3HaU€HUS TIEPEMEHHBIX B TPOOHO-PAIIMOHAIBHBIX BHIPAKCHHSIX.

[IpuMeHSITh OCHOBHOE CBOMCTBO PAallMOHAIBHON IPOOH.

BrinonasaTe npuBeaeHne anredpanyeckux Apooeit Kk o0IeMy 3HaMeHATEINI0, CII0KEHUE, YMHOKEHUE, JIETICHUE allreOpandeckux apooei.

BoInonHATE TOXKAECTBEHHbIE TPe00pa30BaHusl pallMOHAIBHBIX BBIPAXKCHUH.

[TpumeHsTh MpeoOpa30BaHUs BEIPAKEHUI ISl pEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMaTUKU, CMEKHBIX TIPEIMETOB, U3 PEaTbHOM MPAKTHKHU.

Crenenu.

[IpuMeHsTh MOHATHE CTENEHW C LEJIbIM IOKa3aTesieM, BBIMOJHATh MpeoOpa3oBaHUs BBIPAKEHUH, COAEPXKALIUX CTENEHH C LEIbIM
MOKa3aTeseM.

HppanmonanbHbie BRIPAKCHHUS.

Haxomuth nomyctiumbie 3HaYeHHSI IEPEMEHHBIX B BBIPAXEHHX, COJAEPKAIINX apu(MeTHIeCKUE KBaApaTHbIE KOPHHU.



BrimonsaTe npeobpazoBaHus UPPALMOHATIBHBIX BRIPAXKEHUH, UCTIONIB3YS CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemats kBafgpaTHbIC ypaBHEHMS.

Pemats 1poOHO-palioHalIbHBIE YpaBHEHHUS.

Pemats nuHEWHbIE ypaBHEHMS € TapaMeTpaMU, HECJIOKHbBIE CUCTEMBI JIMHEHHBIX YPABHEHUH C ITapaMETPaMH.

[IpoBoUTH HCCIIEIOBaHUS YPABHEHUH U CHCTEM YPaBHEHUH, B TOM YHCJIE C MPUMEHEHUEM Irpa)nueCcKHX MpeICTaBIeHuH (ycTaHABINBATh,
MMEeT JIM ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PELleHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

IlepexoauTh OT cloBeCHOW (OPMYIMPOBKH 3aJaud K €€ anredpandyeckoil MOJeNn C MOMOILBIO COCTABJICHHUS YPaBHEHMS WJIH CHCTEMbI
ypaBHEHUM, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJjaul MIOJyUYEHHBIN pe3ybTaT.

IIpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB AJII CPABHEHMs, OLICHKH, PEIIATh JMHEWHBIC HEPABEHCTBA C OJHOW INEPEMEHHOM M HX
CHCTEMBI, 1aBaTh rpapuyuecKyro WILTIOCTPALIMIO MHOXKECTBA PEILICHHH HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUA

[ToHnMaTh 1 UCTIONB30BaTh (PYHKIMOHAIBHBIEC TOHATHUS | S3bIK (TEPMHUHBI, CAMBOJIHYECKHE 0003HAUYEHUS ), OTIPENIENATh 3HAaUeHUE (PYHKITHH
10 3HaYEHUIO apTyMEHTa, ONPeIeNIATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpoutb rpaduku QPyHKIHIA , OMMCHIBATH CBOMCTBA YMCIOBOW (QYHKIWH 110 €€ TpaduKy.

K xoHiry oOy4eHus B 9 Kjacce 00yJarOIIMICs TOTYYHUT CIACAYIOIMINE TPEAMETHBIC PE3YJIbTATHI:

Yucja 1 BLIYUCIEHUS

CBoOOAHO OmEepHpOBaTh MOHATHUAMH: KOPEHb M- CTENEHHU, CTENEHb C PalMOHAJIBHBIM TOKa3aTeleM, HaXOJIUTh KOPEHb K- CTEIEHH,
CTENEHb C palMOHAJIBHBIM TOKA3aTeIeM, MCTOIB3Ys MPH HEOOXOIUMOCTH KaJbKYJSATOp, MPUMEHSITh CBOMCTBA KOPHS /- CTENICHHU, CTEIICHH C
palMOHAIBHBIM TTOKA3aTEIEM.

Hcnonb30BaTh NOHATHE MHOXKECTBA JICMCTBUTENBHBIX YMCEII ITPU PELLIEHUH 3a/1a4, IPOBEICHUH PACCYKICHUN U JOKA3aTEIbCTB.

CpaBHHMBaTh W YHOPAIOYMBATH JCHCTBUTEIBHBIC YMCIA, OKPYIJSATh JCHCTBUTENBHBIC YKCIIA, BBIMOJHITH NPUKUIKY pe3ysbTaTa
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKCHUH.

AJiredpanyecKkue BbIPasKeHUst

CB0o0OOAHO OTIEpUPOBATH TIOHATHEM KBAJIPATHOTO TPEXWICHA, HAXOIUTh KOPHHU KBAJIPATHOTO TPEXUJICHA.

PackitanpiBats KBaApaTHBIN TPEXUJIEH HA JIMHEWMHBIE MHOKUTEIH.

YpaBHeHNsI M HEPAaBEHCTBA

Pemath nuHEHBIC U KBaIpaTHBIC YPaBHEHUS, YPABHCHHUS, CBOISAIIUECS K HUM, IPOOHO-pAIlOHATHHBIC YPAaBHEHUS.

Pemate HecnoxkHbIE KBaApaTHBIE YPABHEHHUS C TAPaMETPOM.



Pemate nuHelHble HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, MCIOJIb30BAaTh METOJ MHTEPBAJIOB, M300pa)kaTh pELICHHE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucteMbl AByX JMHEMHBIX ypaBHEHMH C JIByMsl MEPEMEHHBIMH U CHUCTEMBI JABYX YPAaBHEHHUH, B KOTOPHIX OJHO ypaBHEHHE HeE
SBIISICTCS JTMHEHHBIM.

Pemrate Hecn0KHBIE CUCTEMBI HEJIMHENWHBIX YPABHEHNUH C TAPaMETPOM.

[IpuMeHATh METO/bl PaBHOCWIBHBIX MPeoOpa3oBaHUi, 3aMEHbl IEPEMEHHOM, rpa)uueckoro MeToAa MpH pelleHur ypaBHeHU# 3-it u 4-i
CTCIICHEH.

Pemate cucTemsl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE KBAaJPaTHOE HEPABEHCTBO, N300pakaTh PEILICHHE CUCTEMBI
HEPaBEHCTB Ha YMCJIOBOW MPSAMOMi, 3aITUCHIBATh PEIICHHE C TIOMOIIbIO CUMBOJIOB.

Pemate ypaBHeHUs, HEpaBEHCTBA M UX CUCTEMBI, B TOM YHCJIE C OTPaHUYEHUSIMH, HAIPUMEp, B LEJIbIX YUCIIaX.

[IpoBouTH UCCNENOBaHMS YPABHEHUH U CUCTEM YPaBHEHUH, B TOM YHCIIE C IPUMEHEHUEM IpadUuecKux MpeAcTaBiIeHui (ycTaHaBINBATh,
MMEET JIM ypaBHEHUE WM CUCTEMA YPaBHEHUN PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U TIPOUEE).

Pemath TekcTOBBIE 3a1a4M ANreOpandeckuM crocoOOM ¢ IOMOIIbIO COCTaBJICHUS YPaBHEHUHN, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI Il COCTABJICHHUSI MAaTEMaTHUYECKOM MOJENN pealbHOW CUTYalluu MM MPUKIIAJIHOM
3aJjauu, UHTEPIIPETUPOBATDH MTOJyUYCHHbIE PE3YJIbTAThl B 3aJAHHOM KOHTEKCTE.

YucJi0BbIE NOCJIEA0BATEIbHOCTH M IIPOTPECCHH

CBOOOIHO OMEPUPOBATH MOHATUSIMH: 3aBUCUMOCTh, (QYHKIHA, Tpaduk (QyHKIUH, MpsMas TPONOPIHOHAIBLHOCTh, JIMHEHHAs (yHKIINS,
oOpaTHasi MPOMOPIHMOHAIBHOCTE, Mapadoia, rumnepoosia, KyCoOuHO-3aaHHas PyHKIHUS.

HccnenoBath pyHKLUIO IO €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DyHKIMIL: 00JacTh ONpeaeaeHNs, MHOXKECTBO 3HAUCHUH, HYIH (PyHKIUH,
MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXYTKHM BO3pacTaHMsi M yObIBaHMS, YETHOCTb M HEUYETHOCTh, HAMOOJIbIIIEE M HAaUMEHbIIEEe 3HAUYEHUS,
ACHMIITOTBI.

Pacnio3HaBaTh kBajpaTHuHy! (QYHKLIMIO IO (hopMmyJie, NPUBOAUTH MPUMEPhl KBAIPATUUHBIX (PYHKUMH M3 peasbHOM JKHU3HHU, (PU3MKH,
TreOMETPUH.

Ornpenensars MojoxkeHne rpapuka KBaapaTHIHON (YHKIIMH B 3aBUCHMOCTH OT €€ KO3 (HUIIMEHTOB.

Crpoutb rpaduk KBaApaTUYHON (PYHKIIUH, ONIUCHIBATH CBOMCTBA KBAIPATUYHOMN (DYHKIIMHU 1O €€ TpaduKy.

Hcnonp30BaTh CBOWCTBA KBaAPATUYHON (QYHKLUH [T PEIICHHS 3a/a4.

Ha npumepe kBanpatuunoit GpyHKImu cTpouts rpaduk Gynkmun y =af(kx + b) + ¢ ¢ momompto npeoOpa3oBanuii rpaduka GyHKIuU y=£(x).

NnmocTpupoBaTh ¢ MOMOLIBIO rpauKa pealbHyI0 3aBUCUMOCTb MJIU ITPOLIECC MO UX XapAKTEPUCTUKAM.

Apudmernyeckasi ¥ reoMeTpUYeCcKas MPOrpeccuu

CB000/1HO OTIEPHPOBATH MOHATHIMHU: TIOCIEI0BATEIBHOCTD, apU(PMETHIECKast U TEOMETPUIECKast MPOTPECCHH.

3ajaBaTh MOCJIEJOBATEIILHOCTH PAa3HBIMU CIIOCOOAMHU: ONUCATEIbHBIM, TAOJMUYHBIM, C IOMOIIBIO (POPMYJIBI 72-T'0 WIEHA, PEKYPPEHTHBIM.



BEINONMHATE BBIYUCICHUS C HCIONB30BAaHHEM (HOPMYN 7-TO 4WieHa apuPMETHUYECKON U T€OMETPUUYECKON MPOrpeccuil, CyMMBbI MEPBBIX 7
YJICHOB.

N300pakaTh 4ieHBI IOCIIEIOBATEIEHOCTH TOYKAMH Ha KOOPJAWHATHOH IIIOCKOCTH.

Pematn 3aga4u, CBA3AaHHBIC C YMCJIOBBIMH IIOCICIOBATCIBHOCTAMH, B TOM YHCIIC 3aJadyld H3 peaﬂBHOﬁ KN3HU (C HUCITIOJIB30BAHUEM
KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHH).

Pacnoznasate u MNPUBOAUTL MPHUMEPBI KOHCUYHBIX H 6CCKOH€‘-IHBIX HOCHCHOB&TCHLHOCTCﬁ, OrpaHU4YCHHBIX HOCHCI[OBaTeJ'IBHOCTef/'I,
MOHOTOHHO BO3pacTaromux (yObIBAIOIINX ) MOCTIEA0BATEIIBHOCTEH.

NmeTs mpencTaBieHHE O CXOIUMOCTH TOCTEIOBATEIBHOCTH, YMETh HAXOAWTh CyMMY OECKOHEYHO YOBIBAIOIIEH TeOMETPHUYEeCKON
MIPOTPECCHHU.

[TpumMeHsATh METO MATEMATUYECKOM MHAYKIIUH ITPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanvecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne n/m Konrpoabsnubie | IIpakrnyeckue
NMpOrpaMMbI Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| UYNCJIA 1 BBIYNCIIEHUA. 1 | bubmuoreka [{OK
PanmionanbsHbIe uncna (MMOBTOPEHUE) https://m.edso0.ru/77¢09b13
) OYHKIHWU. KoopauHats! 1 17 1 bu6mmoreka [IOK
rpaduku. OyHKIMHA https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BbIPAXKEHU L. 7 bubnunorexa [JOK
Bripaskenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 YPABHEHI/DUI N CUCTEMBI 10 | bubmorexa [IOK
YPABHEHMWMU. JIuneiinbie ypaBHEHUS https://m.edsoo.ru/77e09b13
5 YNCJIA 1 BBIYUCJIEHUS. Crenens ¢ 6 bubmuoreka [JOK
HaTypaJIbHbIM MOKa3aTelleM https://m.edsoo.ru/77e09b13
6 AJITEBPAMYECKUE BbIPAXKEHU . ” 1 bubmmorexa [JOK
MHorousieHsbl https://m.edsoo.ru/77e09b13
. AJITEBPAMYECKUE BbIPAXKEHU . 14 1 bubnmoreka [JOK
®opMyIIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13
bu6mmoreka [IOK
8 UHNCJIA U BBIYMCJIIEHUS. [JenmumocTthb 10 hitps://m.edsoo. 1/ 77609b 13
N bu6mmorexa [{OK
? OYHKIWN,. Jluneiinas pymiuns o 1 https://m.edsoo.ru/77e09b13
YPABHEHI/DE N CUCTEMBI ) BuGmiorexa LIOK
10 YPABHEHUMU. Cucremsl TMHEHHBIX 14 1

YpaBHEHUU

https://m.edsoo.ru/77¢09b13



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
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[ToBTOpenue, o6o0IICHNE,
cUCTeMaTu3alus 3HaHuH

bub6muoreka [IOK
https://m.edsoo.ru/77¢09b13

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

136



https://m.edsoo.ru/77e09b13

8 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iaesioB 4 TeM (uudposbie)
Ne /i Kontpoubnbie | IlpakTuyeckue
MpPOrpamMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI pecypest
1 AJITEBPAMYECKUE BbIPAXKEHUW . 17 1 bubmmorexa [JOK
JpoOHO-paninoHaNbHbIE BEIPAKEHUS https://m.edsoo.ru/6d40b704
) YUCJIA U BBIUMCJIEHUSL. 17 | bubmmoreka [IOK
KBanpaTHblii KOpeHb https://m.eds00.1ru/6d40b704
3 YPABHEHUWA U HEPABEHCTBA. 17 1 bubmmorexa [JOK
KBanpaTHbie ypaBHEHUs https://m.eds00.ru/6d40b704
4 YPABHEHUA U HEPABEHCTBA. 19 | bubnmnoreka [JOK
JIpoOHO-panoOHAIbHBIC YPaBHCHHS https://m.eds00.ru/6d40b704
s YPABHEHUS U HEPABEHCTBA. 20 1 bubmmorexa [JOK
Hepasenctna https://m.edsoo.ru/6d40b704
6 AJITEBPAMYECKUE BbIPAXKEHU . 14 bubnmoreka [JOK
Crenenu https://m.edso00.ru/6d40b704
bu6mmoreka [IOK
7 OYHKIMHU 15 ! https://m.eds00.ru/6d40b704
bub6mmorexa [JOK
8 UNCJIA 1 BBIUNCJIEHUS. JlenumocTtb 7 1 https-/m.edsoo ru/6d40b704
9 [ToBTOpenwue, 06001ICeHNE, 10 | bu6mmoreka [JOK
CUCTeMAaTH3AIHsI 3HAHHA https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO HACOB I1O 136 g 0

[TPOTPAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KJIACC

KoJsm4yecTBo yacos DJIEeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB 4 TeM (uudposbie)
n/n MPOrpaMMbl Bcero Konrpoanupie | Ipaktiieckue o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
1 OYHKLMH 25 ! https://m.edsoo.ru/133deaba
5 YPABHEHUA 1 HEPABEHCTBA. 5 | bubmmoreka [IOK
KBanpaTHble HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUMA 1 HEPABEHCTBA. 25 | bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UHNCJIOBBIE ITOCIIENOBATEJIBHOCTU 75 | bubnmnoreka [JOK
N IMPOTI'PECCUUA https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXKEHUW . 12 1 bubmmoreka [JOK
Crenens ¢ palMOHAIbHBIM [10KA3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATH3AITHS 34 1 bubnuoreka [JOK
3HaHUU https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI' PAMMBI

7 KJIIACC
Kon . .
IIpoBepsiemble MpeIMeTHbIE Pe3yJbTATHI 0OCBOEHHS OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 00IIIET0
NMpoBePsAIEMOro
o0pa3oBaHusi
pe3yJbTara
1 Yucna v BEIYUCICHUS
1.1 BrInonHsATh, coueTast yCTHbIE U MUCbMEHHbIE MPUEMBI, apu(MeTHYeCKue NEHCTBUS C pallMOHATbLHBIMU YHUCITaAMU
12 HaxoauTh 3HaueHUsl YMCIOBBIX BBIPAKEHUH, MPUMEHSITh Pa3HOOOpa3Hble CIOCOObI U MPUEMBI BHIYMCICHUS 3HAUYCHUN
JIPOOHBIX BBIPAKEHUH, COJIEPKAIUX OOBIKHOBEHHBIC U JCCATUYHBIC TPOOH
13 [TepexonuTh OT OHOW (HOPMBI 3aMUCH YUCENl K APYroi (mpeoOpa3oBHIBATH JNECATUYHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JIECATHIHYIO JPOOB)
1.4 CpaBHUBaTh M YNOPAI0YMBATH PALIMOHATBHBIE YHCIIA
1.5 OKpyrasTh yucia
16 BBINONMHATE MPUKUAKY W OLEHKY pe3yJbTaTa BBIYUCICHUN, OIIEHKY 3HAUEHUN YHCIOBBIX BBIpa)K€HUI. BBIMOTHATH
JEUCTBUS CO CTETICHSIMH C HATYPaJIbHBIMU ITOKa3aTeNsIMU
1.7 [TpuMeHsTh MpU3HAKU AETUMOCTH, PA3JI0KEHNE HA MHOKUTEIHN HATypaIbHbBIX YHCET
Pemarh MpakTUKO-OPHEHTUPOBAHHBIC 33/1aYH, CBS3aHHBIC C OTHOIICHUEM BEJIIMYWH, MPOMOPIUOHAILHOCTHIO BEIIMYHH,
1.8 MPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl PELICHHS 33/lady ¢ YYETOM OrPAHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 00BEKTOB
2 AnrebpanuecKue BEIPaKCHUS
71 Hcnonp3oBaTh anreOpandeckyto TEPMUHOJIOTHIO W CHMBOJHUKY, NPUMEHATH €€ B MPOIECCe OCBOCHUSA Y4EOHOTO
MaTepuasa
22 Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAXKECHHM MTPH 3aJaHHBIX 3HAUCHUAX MTEPEMEHHBIX
3 BoimonusaTe npeoOpa3zoBaHus 1IETOT0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM IMOJOOHBIX CIaraeMblX, pacKphITHEM
CKOOOK
24 BbINONMHAT YMHOXKEHHE OJIHOYJICHAa Ha MHOTOUYIEH M MHOTOYIeHAa HAa MHOTOWIEH, MPUMEHSATh (OpMyIbl KBajpaTa




CYMMBI M KBaJipaTa pa3HOCTH

OC}’IJ.IGCTBJISITB PA3JI0KECHUC MHOTOYJIICHOB HA MHOKUTCIIM C INOMOIIBIO BBIHCCCHHUA 3a CKOOKH 06L[I€FO MHOXHUTCIIA,

2.5
IPYIIUPOBKU CIaraeMblX, IpUMEHEHUs! (OopMYJT COKPAIEHHOTO YMHOXKEHUS

26 [IpumensTh MpeoOpa3zoBaHKsi MHOTOYJICHOB JJISl pELICHHs PA3TUYHbBIX 3a/1a4 U3 MAaTEeMaTUKH, CMEXXHBIX MIPEIMETOB, U3
' peanbHOU NMPAKTUKU

2.7 Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMU IIOKA3aTEsIMU JJIS IPE0Opa30BaHUs BBIPAKEHUI
3 VYpaBHEHHS 1 HEPaBEHCTBA

31 Pemlate nuHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOM, NPUMEHss IpaBHia MEPEX0Ja OT HCXOJHOIO YpPaBHEHHUS K
' paBHOCHIILHOMY eMy. [IpoBepsTh, SBIIsIETCS JIM YUCIIO KOPHEM ypaBHEHUS

3.2 [IpumeHnsaTh rpadguuecKkue METOIbI MPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM

33 [TonGupate mpuMepsl Hap YKUCeN, SBISIOMINXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMU

34 Ctpouth B KOOPAMHATHOM TJIOCKOCTH TpaduK TUHEHHOTO ypaBHEHHUS C JBYMs MEPEMEHHBIMU; MOJB3YSICh TpauKoM,
' MPUBOJAUTH MPUMEPHI PELICHUS] YPABHEHUS

3.5 PemaTh cuctembl ABYX JIMHEHHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU, B TOM YHUCIIE TpadudecKu

36 CocTtaBnsaTh M peliath JIMHEHHOE YypaBHEHHWE WIM CHUCTEMY JIMHEMHBIX YpaBHEHMM IO YCJIOBHIO 33J1ayH,
' MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOTYUYEHHBIN pe3ybTat
4 Koopmunate! u rpaduxu. OyHKIUN

41 N306paxkaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 33JaHHBIM KOOPAMHATAM, JTy4d, OTPE3KH, HHTEPBAIIbI,
' 3aMMCBIBATH YMCIIOBBIC TIPOMEXYTKU Ha aNreOpandecKoM s3bIKe

4.2 OTtMeuaTh B KOOPJIMHATHOM TUIOCKOCTH TOYKH T10 33JIaHHBIM KOOpAHMHATAM

43 Crtpowuts rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk PyHKIUU y = [X|

44 OnuceiBaTh ¢ NTOMOIIbIO (PYHKIIHI U3BECTHBIE 3aBUCUMOCTH MEX1y BEIMUYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE, 1IEHY,
' KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOTHI

4.5 Haxonutb 3HaueHHne PYHKITMHU 0 3HAYCHHIO €€ apryMeHTa

46 [Tonumats rpadudeckuii cmocod npeacTaBiICHUs U aHAIM3a HHPOPMAIIUH, U3BJICKATh U HHTEPIIPETUPOBATH HHPOPMAIIUIO

nus3 Fpa(l)I/IKOB PCaJIbHBIX IIPOLECCCOB U 3aBHUCHUMOCTEN




8 KVIACC

Kon IIpoBepsiemble peaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl 0CHOBHOI'0 00111eT0
TPOBEPIEMOTO o0pa3oBaHusi
pe3yJabTara
1 UYucna v BBIYMCICHUS
11 Hcnonb30BaTh HauyaldbHbIE TMPEACTABICHUS O MHOXECTBE JCHCTBUTEIbHBIX YHUCEN JJIs CPAaBHEHUS, OKPYIJICHUS U
' BBIUMCIICHUH, N300paXkaTh JeHCTBUTENBHBIC YNCIIa TOYKAMH HA KOOPJUHATHON IPSAMOi
[TpuMeHATH TOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAMTh KBAJApaTHbIE KOPHH, WCIHOJB3Ys MpU
1.2 HEOOXOIMMOCTH KaJIbKYJISITOP, BBIMOJIHATH NMPeoOpa3oBaHUsl BBIPAKECHUHN, COJEpKAIIUX KBAJAPATHBIE KOPHHU, WCIONB3YS
CBOICTBA KOpHEH
1.3 Hcnonp30BaTh 3anucu OOJIBIIMX U MaJIbIX YUCET C TOMOIIbIO IECATUYHBIX poOeil u creneneit uncna 10
2 AnreOpanyeckue BRIPOKESHUS
21 [TpyMeHsITh MOHATHE CTENEHH C LIEJIbIM MTOKa3aTeJIeM, BBIIOIHITH MPeoOpa3oBaHusl BIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
' LIENIBIM [IOKa3aTeIeM
29 BBIMOMHATE  TOXKAECTBEHHBbIE MpPEe0oOpa30BaHUS  PALMOHAIBHBIX BBIDAKEHWH HAa OCHOBE TpaBWJ JEHCTBUI Haj
MHOTOWJIEHAMH U alNTre0pandecKuMu Ipo0siMH
23 PacknaapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOKUTEIN
24 ITpumeHsTh NpeoOpa3oBaHUs BBIPAXKEHUH JUIsl PEIICHUS Pa3IMYHbIX 3a/ad U3 MAaTEMaTUKH, CMEKHBIX IPEIMETOB, U3
' peanbHON NPaKTHKH
3 VYpaBHEHUs 1 HEPABEHCTBA
31 Pematp nuHeiiHbIE, KBapaTHbIE YPABHEHUS U PALIMOHAIBHBIE YPABHEHMSI, CBOASIINECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C
JByMsI IEpEMEHHBIMU
[IpoBoauTh mpocTeiIIne UCCIIeOBaHUsI YPaBHEHUH M CHCTEM YpaBHEHHH, B TOM 4YHCIe C MPUMEHEHHEM IpaduyecKux
32 IpeJCTaBICHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WM CHCTEMa YPABHEHUH pEIleHUs, €ClIi MMEET, TO CKOJIBKO, U
mpoyee)
33 [lepexonuTh OT CIOBECHON (POPMYITHPOBKU 33aJ1aut K €€ anredpandeckoil MoJIeIH ¢ MOMOIIbIO COCTABICHHS YpaBHEHUS TN

CHUCTCMBbI ypaBHeHHﬁ, HHTCPIIPETUPOBATL B COOTBETCTBUH C KOHTCKCTOM 3aJadu HOJIy‘-IGHHbeI pe3yiabTat




[IpuMeHATh CBOMCTBA YHWCIOBBIX HEPABEHCTB ISl CPABHEHMS, OILICHKH, PElIaTh JMHEWHBbIE HEPABEHCTBA C OJHOMU

34 MIEPEMEHHOM U X CUCTEMBI, JaBaTh ITpaprUECKyI0 WILTIOCTPAIIMIO0 MHOKECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB
4 OyHKIIH
41 [Tonnmath W MCTONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U S3bIK (TEPMUHBI, CUMBOJIMYECKUE OOO3HAUEHUS), OMPEACNATh
3HaYeHUe (PYHKIIMH 10 3HAYCHUIO apryMEHTa, ONPEeNIATh CBOMCTBA PYHKIMHU 110 €€ rpaduky
Ctpoutb rpauKy MeMeHTapHbIX (YHKIMNA BUA:
y = k/x
42 Y
kix
, ¥ =X% y =X,y = [X|, oNHCHIBaTh CBOMCTBA YHCIOBOW (HYyHKIMU MO e€ rpaduKy
9 KJIACC
Kon . .
IIpoBepsiemMble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI 00pa30BaTe/ibHON NPOrpaMMbl OCHOBHOI'0 00111er0
NpoBepPsIeMOro
o0pa3oBaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
1.1 CpaBHUBATh U yHOPSA0YMBATh PAllMOHAIbHBIE U HPPALIMOHAIIBHBIE YHCIIA
12 BrImonHATs apudmMeTnyecKre eiCTBUS C PAallMOHATBLHBIMHI YHCIIAMH, COYETast yCTHBIE M MMChbMEHHBIE TPUEMBI, BBITTOTHSTH
' BBIUHCIICHHSI C HPPALMOHATBHBIMU YHCIIaAMU
1.3 Haxoauts 3HaueHus cTeneHel ¢ LelabIMU II0Ka3aTeNIIMU U KOPHEH, BBIYMCIIATh 3HAYEHHS YMCIIOBBIX BhIPAKEHHUM
1.4 OKpyTIsTh JEUCTBUTEIbHBIC YUCIIA, BBITTOIHATh MPUKUIKY PE3YJIbTAaTa BHIYUCICHUH, OLICHKY YMCIOBBIX BHIPAKEHUN
2 YpaBHEHMsI U HEPABEHCTBA




Pemarp nuHeliHble M KBaJpaTHbIE YpaBHEHMs, YpaBHEHHs, CBOJSLIMECS K HHUM, NMPOCTEHIINe IpOOHO-pallOHAbHbIE

2.1
YpaBHEHUS
29 Pemate cucteMsl IByX JIMHEMHBIX YPaBHEHHMM C JBYyMS NEPEMEHHBIMM M CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJIHO
YPAaBHEHUE HE SIBISETCS JTUHEHHBIM
23 Pemate TekcToBBIE 3ajjauM aiareOpayecKuM CHocoOOM C TMOMOIIBIO COCTABJICHMS YPAaBHEHUS WM CHCTEMBbI JIBYX
' YPaBHEHHUH C IByMsl IEPEMEHHBIMU
[IpoBoUTH MpOCTEHIINE UCCIEIOBAaHUS YpaBHEHUH M CHUCTEM YPaBHEHHUI, B TOM YHCIE C MPUMEHEHUEM IpauuecKux
24 MIpeCTaBICHUM (HanpuMep, yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMA YPABHEHMM pEIICHHs, €CIM UMEET, TO
CKOJIBKO)
)5 Pemrate nuHeliHbIe HEpaBEHCTBA, KBAJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh PEILICHHWE HEPABEHCTB HA YMCIOBOW MPSMOI,
' 3aMHChIBAaTh PELICHHE ¢ TOMOLIbIO CUMBOJIOB
26 Pemath cuctemMbl TMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, M300paxkarhb
pEILIEHNE CUCTEMBI HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3alMChIBATh PELIEHUE C TOMOLIBI0 CUMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MPHU PEIIEHUN PA3IMYHbBIX 33]1a4
3 OyHKIUU
PacnioznaBate QyHKIIMM HM3Y4YEHHBIX BHOB. [lOKa3bpIBaTh CXEMAaTUYECKH PACIIONIOKEHHE Ha KOOPIMHATHOW IUIOCKOCTH
3.1 rpaduxoB pynkumii Buga: y=kx, y=kx+b, y=~k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT 3HaUCHU KOIPPUIIMEHTOB, ONMHUCHIBATH
cBoMcTBa (PyHKITUH
39 [Toka3bIBaTh CXEMaTHUYECKH PACMOJIOKEHHE Ha KOOPAMHATHOM IMIOCKOCTH rpadukoB QyHKOMHA Buga y = VX, y = x| u
' OIMCHIBATh CBOMCTBA (DYyHKITHIA
33 Ctpoutb 1 n300paxaTb CXeMaTHUECKU rpauKu KBapaTUIHBIX (QYHKINH, ONMCHIBATH CBOMCTBA KBAAPATHUHBIX (DYHKITHIA
' 10 UX rpapuKaMm
34 Pacnio3HaBaTh KBaJipaTHUHYIO (QYHKIMIO IO hopMyJie, MPUBOAUTH IPUMEPHI KBAIPATUYHBIX (DYHKIUN U3 pealbHON KU3HH,
(bu3UKHU, TEOMETPUHI
4 Apudmernueckas 1 reoMeTpHUECKas IPOrPECCUH
4.1 PacnioznaBath apuMeTHUECKYI0 U TEOMETPUUECKYIO POTPECCUU TIPU PAa3HBIX CIIOCO0AaX 3aJaHUs
42 BBINONHATE BBIYHMCICHUS C UCTIOIB30BaHUEM (POPMYII #2-TO WieHa apu(PMETHIECKON U TeOMETPUIECKOM MPOTPECCHid, CYMMBI
' HEPBBIX N YJICHOB
4.3 N3o0paxaTh 4eHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAMHATHON TIJIOCKOCTH




4.4

Pemate 3amauM, CBA3aHHBIE C YMUCIOBBIMU IIOCIIEAOBATEIBHOCTSAMHM, B TOM YHCIE 3a/a4d M3 pEATbHOM JKU3HU (C
WCIIOJIb30BAHUEM KAIIBKYJIATOPA, HU(PPOBBIX TEXHOJIOTH)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUA
1 Yucna v BBIYUCIICHUS
L1 JpoOu OOBIKHOBEHHBIC W JECATHYHBIC, TIEPEXOa OT OJHOW (GopMbI 3amucu Apodeit kK apyrou. [loHsTHE pannroHAIBLHOTO
qrclia, 3a1Ch, CPaBHEHHUE, YIOPSA0OYMBAHIE PAIIMOHATIBHBIX YHCET
1.2 ApudmeTndeckre ASHCTBHSI ¢ pallMOHAIBHBIMY YUCIaMU. Perienne 3aa4d u3 peaabHol MPaKTHKU Ha 9acTH, Ha Ipoou
13 CreneHpb ¢ HaTypalbHBIM IOKa3aTelleM: OIpeneseHre, MpeoOpa3oBaHue BhIPAKEHUN HAa OCHOBE OMNPEIENICHHUs, 3aIUCh
OOJBIINX YUCEN
1.4 [IpoueHTsl, 3armnuch TPOLEHTOB B BUJIE ApoOU U 1poOu B BUE NMPOLIEHTOB. TpH OCHOBHBIE 33]]a4l Ha MPOLICHTHI, pEIICHNUE
3a/1ay U3 peajbHOU MPAKTUKU
1.5 [IpyuMeHeHre NpU3HAKOB JEIUMOCTH, Pa3I0kKEeHHE HA MHOKHUTENIN HATyPaJIbHbIX YHCEl
1.6 PeasibHbIe 3aBUCIMOCTH, B TOM YHCIIE TIpsiMasi 1 00paTHast MPONOPLUOHATEHOCTH
2 AnreGpanyeckre BbIpaKEHUs
2.1 [TepemeHHbIe, YUCIOBOE 3HAYEHUE BHIPAKEHUS C IEpeMEHHOM. J[omycTUMbIe 3HaYCHHSI TEPEMEHHBIX
2.2 [IpencraBieHue 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIe popMyJibl. Berancnenus no ¢popmynam
23 [IpeobOpazoBanrie OyKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PaBHBIC BHIPAKECHUS
24 CBoiicTBa CTETIEHH C HATypaJIbHBIM MTOKa3aTeIeM
2.5 Opnounensl 1 MHOrowIeHbl. CTenenb MHOrouieHa. CiokeHue, BBlYUTaHue, YMHO)KEHHE MHOTOUJICHOB
26 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBapaT CyMMBI U KBaJpat pasHocTu. Dopmyna pazHocTu kBaapaToB. Pasnoxkenue
MHOTOYJICHOB Ha MHOXKUTEININ
3 YpaBHeHUs1
3.1 VYpaBHeHUE, KOPEHb YpaBHEHUS, TpaBuIIa MpeoOpa3oBaHus ypaBHEHNUS, PABHOCWIIBHOCTh YPaBHEHUI
32 JIvHeitHoe ypaBHEHHE ¢ OJIHOM MEPEMEHHOM, YUCIIO0 KOPHEH JIMHEHHOTO YPaBHEHUS, PEIICHUE TUHEUHBIX YPaBHEHUN
33 CocraBneHue ypaBHEHHH 10 yCIOBUIO 3a7aul. PellieHne TeKCTOBBIX 3a/1au C MOMONIbIO YPaBHEHU
34 JluneliHoe ypaBHEHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
3.5 Cucrema AByX JMHEHHBIX ypaBHCHHH C JABYMs TEPEMECHHBIMH. PeleHue CHCTeM ypaBHEHHH CIOCOOOM ITOJCTaHOBKH.




[Ipumeps! pelieHus: TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM ypaBHEHHM

4 Koopaunats! u rpaduku. OyHKIHHA
4.1 Koopannara Touku Ha npsMoit
42 UucnoBsle NPOMEXYTKU. PaccTosiHue MeXay IByMsl TOUKaMU KOOPAMHATHOM MTPSIMOM
43 [IpsimoyronpHas cuctema KoopauHat, ocu Ox u Oy. Abcurcca v OpJInHaTa TOYKH Ha KOOPAUHATHOM MJIOCKOCTH
44 [Ipumeps! rpadukos, 3agaHHbIX popmyiamu. UteHne rpaduKkoB peaabHbIX 3aBUCUMOCTEN
4.5 [onsarue pynkun. I'padux pynxumn. CBoiicTBa QyHKIHIA
4.6 Jlunetinas ¢pyukuus, e€ rpaduk. ['paduk dyakumm y = [x|
4.7 I'paduueckoe perieHne TMHEWHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH
8 KJIACC
Kon IIpoBepsiemMblii 3J1eMEHT CO/IepKAHUSA
1 Uucna u BEIYUCIICHUS
1.1 KBanpatublit kopeHb u3 uncia. [Tonstue 06 uppanuonaabHoM ducie. JecaTuuHble NPUOIHKEHHS UPPALMOHAIBHBIX YHCEI
12 CpoiicTBa apupMeTHUYECKHX KBaJpAaTHBIX KOpHEH M MX NPUMEHEHHE K MPeoO0pa30OBaHMIO YHCIOBBIX BBIPAKEHUH H
BBIUHCIEHUSM. [lefiCTBUTENbHBIE YHCIIa
1.3 Crenenb ¢ HenpIM Noka3aresneM U e€ cporicTBa. CTaHAapTHAs 3alIMCh YKCIIa
2 Anrebpanyeckue BHIPAKEHUS
2.1 KBanpaTHbiii TpEXUJICH, pa3IoAKEHUE KBAIPATHOTO TPEXUJIEHA HA MHOXKUTEIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpandeckoil [poou
23 CrnosxeHue, BRIMUTaHUE, YMHOKEHUE, JIETICHUE aIreOpandecKux apooei
24 ParronasibHbIe BBIpaKEHHS U X MpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
3.1 KBagparnoe ypaBHeHue, hopmyiia KOpHE# KBaapaTHOTO ypaBHeHus. Teopema Buera
32 Pemenne ypaBHeHUH, CBOIAIINXCS K IMHEHHBIM U KBaIpaTHBIM
33 [Ipocreitmume ApoOHO-paIMOHAIBHBIC YPAaBHEHUS




I'paduueckast HHTEpIIpETALUs YPABHEHUH € ABYMS IEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

34 [IpuMepsl penieHus: CUCTEM HEIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
3.5 Pemrenne TekcTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HON IEpeMEHHOI
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEpABEHCTBA C OJTHOW NTEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 DOyHKIUH
4.1 [onsarue pynxun. O61acTh ONpeaeneHst U MHOXKECTBO 3HaueHul pyHkuu. CriocoOsl 3a1anust GyHKIUR
4.2 I'paduk pyakuum. UreHune cBOMCTB GyHKIIMU 1O €€ rpaduKy
43 [Ipumeps! rpadukoB pyHKINNA, OTpasKalOUIUX PealIbHbIE TPOLIECCHI
44 @OyHKIMH, ONKUCHIBAIOIINE MPSIMYIO U OOpPaTHYIO IPONOPLUOHATIBHBIE 3aBUCUMOCTH, UX IpaduKu
4.5 dyHKIMU y =x? y = x’
4.6 OyHKIUN Y = vx, y = |X|
4.7 I'paduueckoe penieHue ypaBHEHH U CUCTEM YpaBHEHHIA
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUA
1 Yucna v BBIYMCIICHUS
1.1 PannonanbHble ynciia, MppallMOHANIbHbBIE YHCIIA, KOHEUHbIE U OECKOHEUHBIE 1ECATUYHBIE 1POOU
12 MHOXeCTBO NEHCTBUTENIBHBIX YHCEN, ACHCTBUTENbHBIE YUCIA KaK OECKOHEYHbIE JecATH4Hble ApoOu. B3anMHO onHO3HAuHOE
' COOTBETCTBUE MEKYy MHOKECTBOM JIEHCTBUTEIBHBIX YUCEN U KOOPAUHATHOM NpsAMOil. CpaBHEHUE NEHCTBUTEIBHBIX YUCEI
1.3 ApudmeTndeckne IeHCTBHSI C ICUCTBUTEIHLHBIMU YHCITAMU
W3mepenus, npubImKeHus, OlleHKU. Pa3zmepbl 00bEKTOB OKPYXKAIOIIEro MUpa, JJIUTEIbHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHpE.
1.4 [Tpubnmx€HHOE 3HAUYEHHE BEJIWYMHBI, TOYHOCTb HpuOMmxeHus. OkpyrieHue uyucen. llpukuaka W OIEHKa pe3yJbTaToB
BBIYHCIICHUI




2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OHOU NTEPEMEHHON
22 JIuneiiHoe ypaBHeHHE. Pemenne ypaBHEHUH, CBOIAIIUXCS K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHHN, CBOIALINXCS K KBaJPaTHBIM
24 bukBanpaTHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUN TPETHEN M YETBEPTOU CTEIICHEN Pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenue qpoOHO-palilnoHaNBbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemrenne cucreM AByX JIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenne cucreM qByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JIMHEWHOE, a IPYro€ — BTOPON CTEIIECHH
2.10 I'paduueckas UHTEpIIPETALMS CUCTEMbI YPaBHEHHH C TBYMs IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a/1a4 anreOpandecKuM crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PemreHne nMHENHBIX HEPABEHCTB € OJHOM IIEPEMEHHOMU
2.14 Pemienue cuctem JTUHEHHBIX HEPABEHCTB C OJIHOM MTEPEMEHHON
2.15 KBanpaTHble HepaBeHCTBa
2.16 I'padnueckas nHTEpIpETAIIUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS [IEPEMEHHBIMU
3 OyHKIUU
3.1 KBangparuunas Qynkuus, e€ rpaduk u coiictsa. [lapabosa, KOOpAHMHATHI BEPUIMHBI TapadOIIbl, OCh CHMMETPHUH MapaboIbl
32 I'paduku byukmmit y=kx, y=kx+b u ux cBoMcTBa
33 I'paduxu pynkmit y=k/x, y = x° 1 UX cBOMCTBa
34 I'paduku pyHKIMIT, ¥ UX CBOKCTBA
4 YucnoBsle NOCIEI0BATENBHOCTH
41 Omnpenenenne U criocoObl 3aJaHUS YUCIIOBBIX TIOCIIEI0BATEIHPHOCTEH. 3a/1aHNe TTOCIIE0BATEIFHOCTH PEKYPPEHTHOM (hopmynoi u
¢dbopMyI10ii n-rO UNIeHa
42 Apudmernueckas nporpeccust. ©opMyIibl 7-ro jieHa apuhMETHIECKON IPOTrPECcCUH, CYMMBI IEPBBIX /1 YJICHOB
43 I'eomerprueckast nporpeccus. @opMyIIsl 7-T0 4JI€HA TEOMETPUUYECKON MPOTPECCHH, CYMMBI IIEPBBIX 71 YWICHOB
44 N300pakeHne 4ieHOB apu(METHUECKOW U T€OMETPUUYECKON MPOrpeccHii TOYKaMH Ha KOOPJMHATHOW TUIOCKOCTH. JIMHEHHBIN H




SKCIOHEHIMAIBHBIN POCT

4.5

Cno’kHbI€ IPOLIEHTHI




MPOBEPSAEMBIE HA OI'D IO MATEMATHUKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUA

Kon
NMpoBEpPsIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBAHMSA K IPEAMETHBIM Pe3yJibTATAM OCBOCHHMSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMmMbl
OCHOBHOTI0 0011ero oopaszoBanusi Ha ocHoBe PI'OC

YMeHHne onepupoBarTh MOHSATHSIMH: MHOXECTBO, MOJMHOXECTBO, OMNEpalMd HaJ MHOXKECTBAMH; YMEHHE OINEpPUPOBATH
MOHSTUSMHU: Tpad, CBA3HBIN rpad, 1epeBo, UKII, MPUMEHITh UX MPHU PEIICHUH 3a/1ad; YMEHHE HCIIONIb30BaTh rpaduieckoe
MPEJICTABJICHHE MHOKECTB JJISl OMKCAHUSI PealbHBIX MPOILIECCOB WM SBICHUH, MPH PEIIeHUHU 3a7ad U3 JAPYTUX y4eOHBIX
MPEAMETOB

YMenune ONCpHUPOBATH NOHATUAMMU: OIIPCACIICHNUEC, aKCUOMA, TCOpEMa, 10Ka3aTCJIbCTBO, YMCHUC PACIIO3HABATL HCTUHHBIC U
JIOKHBIC BBICKA3bIBaAHUA, IPUBOAUTE IPUMEPHLI U KOHTPIIPUMEPHI, CTPOUTH BEICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBAaHUH

YMeHue onepupoBaTh NOHATHAMM: HATypalbHOE YMCIIO, IIPOCTOE U COCTABHOE YHUCIIO, IEIMMOCTh HATYPAJIBHBIX YHCE,
IPU3HAKU JISIMMOCTH, 1IeJI0€ YUCII0, MO/YJIb YHMCiia, OOBIKHOBEHHAs JpoOb U JecsITUYHAs Ipo0b, CTAaHAAPTHBIN BUJI YKCIa,
palMoOHAIbHOE YHUCIO, UPPALMOHAIBHOE YHCIIO, apu(PMETHUECKUN KBaJpaTHBI KOPEHb, YMEHUE BBIMOIHATH JIEHCTBUA C
YUCJIAMH, CPAaBHUBATh U YIIOPSAA0YUBATH YUCIIA, IPEACTABIATh YUCIIA HA KOOPAUHATHOU IIPSIMOM, OKPYTJIATh YUCIA; YMEHUE
JlenaTh NPUKUAKY U OLEHKY Pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSAMHU: CTENEHBb C IEIBIM IMMOKa3aTeneM, apuMEeTHIeCKUil KBaIpaTHBIH KOPEHb, MHOTOYJICH,
anrebpaudeckas 1poOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM cTereHu OOoJbllle eIUHHUIbI; YMEHUE BBITOJIHATh
pacuétel 1o Qopmynam, MpeoOpa3oBaHUS UENbIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUNW U BBIPAKEHUU C KOPHSIMH,
pa3ioKeHue MHOTOYJIeHa Ha MHOXHUTENH, B TOM YHCIE C HCIOJIb30BaHHEM (OpMyYIN pa3HOCTH KBaJpaToOB W KBajapara
CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATHSMH: YHCIOBOE PAaBEHCTBO, yYpaBHEHUE C OJHOM IEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C MEPEMEHHOM; YMEHUE peniaTh JUHEIHbIC U KBaApaTHbIC YpaBHEHHUsI, TPOOHO-pAllMOHAIbHBIE YPaBHEHHUS C
OJIHOI TIepeMEHHOM, CUCTEMBI IBYX JTUHEHHBIX YpaBHEHU, THHEITHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U APOOHO-
palMoHalbHble HEPAaBEHCTBA C OJHOW IMEPEMEHHOH, B TOM YHUCJE MPU PEIICHUH 3aJad U3 JPYTruX MNpPEeIMETOB U

MPAKTUYECKHUX 3a/lady; YMEHHE HCIOIb30BaTh KOOPAMHATHYIO MPSAMYI0 U KOOPAWHATHYIO TUIOCKOCTH JJIsi M300pakeHUs




pellIeHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHSAMH: (QYHKUUS, Tpaduk (GyHKIUH, HyIW (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
POMEXYTKH BO3pacTaHusi, yObIBaHUs, HANOOJIbIIIEe U HAMMEHBIIIee 3HAaYeHUS! PYHKINU; YMEHHE OTIEPHUPOBATH TOHATHUSIMHU:
npsiMasi TIPOTIOPIIMOHABHOCTD, JINHEeHHAss (QYHKIHS, KBaapaTHuHast QyHKIMs, oOpaTHas MPOMOPIHOHAIEHOCTE, Mapadora,
runepboia; ymMeHue CTpouTh rpaduku (QYHKIWN, HCIONB30BaTh TpadUKH IJIs ONpENeSIeHUs CBOWCTB TMPOIECCOB U
3aBUCHMOCTEH, ISl peLICHUs 3aad U3 APYTHX YYeOHBIX NMPEIMETOB U peallbHOM KU3HM; YMEHHE BBIpaXaTh (popMyraaMu
3aBUCHMOCTH MEX/Y BETHIMHAMU

YMeHue onepupoBaTh HNOHATHUSAMU: IOCIEAOBATENbHOCTh, apU(PMETHUECKass U T€OMETpPUYECKasl MPOrpecCHuu; YMEHUe
UCIIOJIb30BaTh CBOMCTBA IMOCIEA0BATEIBHOCTEH, GOPMYJIBI CyMMBbl U OOIIEr0 WIEHAa IpPU PEIICHUHU 3a7ad, B TOM 4YHCIe
3a/1a4 U3 JPYTrux y4eOHbIX IPEIMETOB U PEeaIbHON KU3HU

YMeHue pemarth 3a1aud pa3HbIX TUMOB (B TOM YHCIE Ha MPOLEHTHI, TOJU M YacTH, ABIKEHHE, padoTy, LIeHy TOBapOB H
CTOMMOCTh TOKYIIOK M YCIIYT, HaJOTH, 33Ja4yd M3 OOJACTH YyNpaBJICHUS JTUYHBIMU M CeMEHHBIMH (pUHAHCAMM); YMEHHE
COCTAaBJIATh BBIPAKECHHUsI, YPABHEHUS, HEPABEHCTBA U CHCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIEI0BATH ITOJyYEHHOE PEIECHUE U
OLICHUBATh PABIONOI00HOCTbH MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAME: (UTYpaA, TOUKA, OTPE3OK, MpsiMas, JIyd, JOMaHasi, yroji, MHOTOYT'OJbHHK, TPEYTOJIbHHUK,
paBHOOEIPEHHBI U PAaBHOCTOPOHHHMN TPEYTOJILHUKHM, MPSMOYTOJIbHBIA TPEYTOJIbHUK, MenuaHa, OMCCEKTpHca U BHICOTA
TPEYroJbHUKA, YETHIPEXYTOJBHUK, MapajjiesorpaMMm, poMO, MpSIMOYToOJbHUK, KBaApaT, Tpaneuus; OKPYKHOCTb, KpYT,
KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypaMy; YMEHHUE pellaTh 3a/Jayd, B TOM YHCII€ U3 MOBCEIHEBHOM
KHU3HH, HA HAXOXKJCHUE TeOMETPUYECKIX BEJIMYHMH C TPUMEHEHHEM U3yYCHHBIX CBOUCTB (pUryp u axToB

10

YMeHue  omepupoBaTh  MOHATHUSMHU:  PABEHCTBO  (UIYyp, PpaBEHCTBO  TPEYroJbHHUKOB;  MapajuIeIbHOCTh U
NEePIEHIUKYJISPHOCTh MPSIMBIX, YIOJ MEXIy MpSIMbIMH, HEPHEHIUKYJSAp, HAKIOHHAs, NPOEKIHs, mnoaodue ¢uryp,
110JI00HbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKHM U IPSIMON; YMEHHME paclo3HaBaTb PaBEHCTBO, CUMMETPUIO U
nojobue Gpuryp, napajuieabHOCTh U NEPIEHANKYISIPHOCTD IPSIMBIX B OKPYKarOIIeM MUpe

11

YMeHue onepupoBaTh MOHATHSAMM: JJIMHA, PACCTOSIHME, Yroi (BEJWYMHA YIJIA, CUHYC U KOCHHYC YIJIa TPEYTOJIbHUKA),
IUIOIA/Ab; YMEHHE OICHMBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOUIEM MHpPE; YMEHHE NMPUMEHSATH (HOPMYIIbI
nepuMerpa W IUIOAAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYXXKHOCTM U IUIOIIAAM Kpyra, oObeMa MpsSMOYIOJbHOTO
napajuiejenunea; yMeHHe NMPUMEHATh NPU3HAKNA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIVIOB TPEYTOJIbHHUKA,
teopeMy ITudaropa, TpuroHomeTpuyeckie COOTHOIIEHUS Il BBIYUCIIEHUS JUINH, PACCTOSHUH, IUIOIaei
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YMmenue n3o0paxarhb IIOCKUE GUIYpBl M KX KOMOMHAIINH, IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO0 TEKCTOBOMY HMJIM CHMBOJILHOMY OTIHCAHUIO

13

YMmenue OINCPHUPOBATHL NMOHATUAMU: MMPAMOYIOJIbHAA CUCTEMA KOOpAMWHAT, KOOpPAWHATHI TOYKH, BEKTOpP, CyMMa BCKTOPOB,
IMMPOU3BCACHUC BEKTOPA HA YHNCJIO, CKAJIAPHOC IMMPOMU3BCACHUC BEKTOPOB,; YMCHUC HNCII0JIb30BaTh BEKTOPLI U KOOPAWHATHI AJIA
NpCACTAaBJICHUA JAHHBIX U PCIICHUA 3a1d4, B TOM YHCJIC U3 JPYTUX y‘le6HBIX npecaAMCTOB U peaﬂLHOﬁ JKHN3HHU

14

YMeHue onepupoBaTh MOHATUAMU: CTOJIOUKOBBIE U KPYTOBBIE AMArpaMMbl, TaOIMILIbI, cpeiHee apupMeTUIeCKoe, MeInaHa,
HauOoJbllleeé W HAUMEHblIEe 3HAUeHMs, pa3Max YHMCIOBOIO Habopa; yYMEHHE M3BJIEKAaTh, HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh HH(GOpPMAIMIO, NPEACTABICHHYI0 B TaONIMLIAX W Ha JUarpaMMax, OTPaXKaloIlyl0 CBOWCTBA H
XapaKTEPUCTUKU PEAIBHBIX IPOLECCOB U SIBICHUI; YMEHHUE PACIIO3HABATh U3MEHUYUBBIE BEJIMYHMHBI B OKPYIKAIOIEM MUDPE

15

YMeH#ne orneprupoBaTh MOHATUSIMH: CIyYalHBIN OMBIT (CIy9alHBIA SKCIIEPUMEHT), JIEMEHTapHOE COOBITHE (PIeMEHTapHBIN
UCXOM) CIy4YailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE HAXOJIUTh BEPOSTHOCTU CIIy4alHBIX
COOBITHII B ONBITAXC PAaBHOBO3MOXXHBIMH JJIEMEHTAapHBIMH  COOBITUSIMHU; YMEHHE peliarh 3aJadyd  METOJOM
OpPraHM30BAHHOTO Tepedopa M ¢ HWCMOJB30BaHHWEM IMpaBWJIa YMHOXKEHUS; YMEHHE OICHHBATh BEPOSTHOCTH PEATbHBIX
COOBITHH U SBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX COOBITUI B OKPYXArOIEM MHUpE U B
JKU3HU; 3HAKOMCTBO C IOHATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCENT M €r0 POJII0 B
MAaCCOBBIX ABJICHUAX
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YMeHue BbIOMpPATh MOAXOAALIMM M3Y4YEHHBIH METOJ JUIsl peIIeHUs 3a7ayd, MPUBOAUTH IMPHUMEPbl MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOJE M JKU3HU, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, OIMCBIBATh
OTJEIIbHBIE BBIJAIOIIMECS PE3YyJIbTAThl, IOJYyYECHHbIE B XOJ€ Pa3BUTUS MATEMaTUKU KaK HAayKH, IPUBOIUTH IIPUMEpPHI
MaTE€MaTHYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHOU HCTOPUU




HEPEYEHD 2JIEMEHTOB COIAEPXAHUS, IIPOBEPAEMBbIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsiemMblii 3J1eMeHT CO/lep/KAHUS

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHblie u niesnsie uncia. [Ipu3Haku AeIMMOCTH HETbIX YUCEN

1.2 OOBIKHOBEHHBIE U JECATUYHbIE APOOH, MPOLEHTHI, 0ECKOHEUHbIE TIEPUOJUUECKUE TPOOH

1.3 Pannonanbuble yrcna. ApupMeTudecKre onepaluy ¢ pallMoOHaIbHBIMU YUCIIaMU

1.4 JeiicTBuTenpHbIE yncaa. ApudmMeTnueckue oneparyy ¢ JeHCTBUTEIHBIMU YUCIIaMU

1.5 [TpubnmxE€HHbBIE BEIYUCTICHUS, TPaBHIIa OKPYTIICHUS, IPUKUIKA U OIICHKA pe3ybTaTa BEIYUCICHHM
2 AnreGpanyeckue BhIpaKEHUS

2.1 bykBeHHbIe BhIpaxeHUs (BHIPKESHUS C IEPEMEHHBIMH )

2.2 Crenens ¢ 1ensiM nokazaresiaem. CTeneHb ¢ pallMoHaIbHbIM noka3areneM. CBOWCTBa CTETIEHU

23 MHorouseHsl

24 Anrebpanyeckas 1poOb

2.5 Apudmerndeckuii KOpeHb HATypalIbHOM cTenieHH. [leficTBUsIC apuMEeTHUECKMMU KOPHSIMHU HaTypaJIbHOU CTETICHH
3 VYpaBHEHHS 1 HEPAaBEHCTBA

3.1 Llenwie n npoOHO-parmoHaIbHBIC ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH YpaBHEHUH

32 Lensle u npoOHO-paLioHalIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

33 Perienne TekcTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH

4.1 ITocnenoBaTeNnpLHOCTH, CIIOCOORI 3aJaHUs MOCNIEN0BATEILHOCTEH

42 Apudmerndeckas 1 reomeTpuueckas nporpeccun. @opmyiia CIOKHBIX MTPOIIEHTOB
5 OyHKIMH

5.1. OyHkmws, crnocoObl 3amanus Gyukuuu. ['paduk ¢ynkmuu. OOmacTe omnpepeneHUuss W MHOXKECTBO 3HaueHud ¢GyHKiuu. Hymu




¢byakun. [IpoMexyTku 3HaKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBbI (DYHKIUH.
Haubonbiiee u HanMeHblee 3HaueHne QYHKIUU Ha IPOMEKYTKE

6 Koopannatsl Ha npsIMON U TUIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapToBbI KOOpAMHATHI HA TNTIOCKOCTH
7 I'eomeTpust
7.1 ['eomeTpuueckue GuUrypsl 1 ux cBoicTaa
7.2 TpeyronbHUK
7.3 MHOroyrojibHUKH
7.4 OKpY>KHOCTb U KpyT
7.5 N3mepenne reomeTpuuecKux BeJIUYHH
7.6 Bekropsl Ha ruiockocTu
8 BeposITHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHuosxecTBa
8.5 I'padbr




