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MNOACHUTEJBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTre y 00ydaromumxcs
HAy4YHBIX MPEACTABICHUNH O IPOUCXOKICHUU U CYIIHOCTH anreOpanyecKkux
abCcTpakiuii, cnoco0e OTPAKEHHUSI MATEMAaTUYECKON HAyKOM SIBJICHUI U MPOLECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIHUPOBAHMS B HAYYHOM
NO3HAaHUM U B IMIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTalliid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3ydenue anreOppl oOecreyMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJBI,
dopMynupoBath yTBepKAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBINUICHUST OOYyYaroIMXCs: OHM HCHOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH OOYYaroMIMXCs, TOTOMY CaMOCTOSITENIbHOE
pelleHue 3aja4 ABJSETCs peaan3aueil 1esTeIbHOCTHOrO MPUHIINIIA 00yUEHHS.

B crtpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o01mero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEILHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas H3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha MPOTSLDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
IpyrMMH €ro JHHUAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pazenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHdeckoro s3eika. CoaepkaTenbHONH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHEUIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YKCIaMH, (HOPMHpPOBAHHEM
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NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPUIEHUE OCBOEHUS YHCIOBOMN
JIMHUYU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpandeckre BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTE€MaTUYEeCKOro anmnapara, HeOOXOAUMOro Il pEelleHus 3a7ady MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUM. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JUISI TOCTPOCHHSI MAaTEMaTUYECKHMX MOJIENEH, ONHMCAHMS MPOLUECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOyudeHHss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUSA, HE00XO0AUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JNEAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHMSsI, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroNIMMUCS 3HAHUNA O (QYHKIMIX KaK BaKHEHIIEH MaTeMaTHU4ecKoW MOJeNu
JUIsL OTIMCAHUS U UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CoCOOCTBYET PAa3BUTHUIO Yy OOYYaroOIIUXCS
YMEHUS UCTIOIb30BATh PA3JIMUHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKue, BHOCUT BKJIaJ B (OpMUpPOBaHUE
MPEICTABICHUM O POJIM MaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEp KAHMS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAKEHUA», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieui0).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIE€CATUYHBIC, NIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroi. IloHATne palnMOHaNBHOIO 4YHCIA, 3allCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 peaibHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[I0Ka3aTeJeM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQXECHUI HA OCHOBE OIpENEICHMs], 3auch 00ybINX yncen. [IponenTsl, 3anuch
IPOIIEHTOB B BHUJIE ApoOU U ApoOU B BHJIE MPOILEHTOB. TpH OCHOBHBIE 3a7aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHNE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Mcie 1mpsiMas ©  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dopmyibl. Beruucienus no gpopmynam. [IpeodpazoBanue OyKBEHHBIX BbIPaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEIEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHOrouwieHa. CokeHne, BBIYMTaHNUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApaTr pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuia MpeoOpa3oBaHUs ypaBHEHMUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C JIBYMsS NEPEMEHHBIMH U ero rpadguk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. IIpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPaBHECHMM.

DyHKIUU



Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXYTKH. PaccTosiHue mexmy
JIBYMsI TOUKaMU KOOPAMHATHOM ITPSMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGciucca U opAuHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMYTIaMU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
dbynkuuu. CoiicTBa pynkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmyeckoe pernieHue ITUHEHHBIX YpPaBHEHWHW M CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KVIACC

Yuciia 1 BbIYMCICHUS

KBaaparHbpiii kopeHb W3 uncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YHCIOBBIX BBIPAXKEHUN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CrerneHb ¢ LenabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHblii  TpE€XwieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOWCTBO alreOpandeckor Apoowu.
CrnoxeHvue, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PanmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemenne ypaBHEeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

HucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue ¢ynkuuu. OOnacTh oOmNpeAeNeHuss U MHOXKECTBO 3HAYCHHH
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padux ¢dynkumu. YUrenne coiicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIMIUX PEeATbHBIE MPOIECCHI.



OyHKIMK, ONUCHIBAIOIIKME TMPSAMYI0 U OOpaTHYIO MPONOPIHOHATIbHBIE
3aBHCUMOCTH, HX rpaduxi. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BBIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCTIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHUME JIEWCTBUTENIBHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JEUCTBUTEILHBIMYA YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXAIOLIEr0 MHpA, JIUTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmxk€HHOE 3HAYCHHUE BEIIMYUHBI, TOUHOCTh MpUOIKeHus. OKpyIJIeHHe
yucell. [Ipuknika u oueHka pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEpEMEHHBIMU U €ro rpaduk. Pemienue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1au aNreOpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHoW. PemenHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JByMs
MIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopaAuHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



YucioBble MOCJI€10BATEILHOCTH U IPOrPeCcCUn

[loHaTHE YMCIIOBOM TMOCIEAOBATEILHOCTH. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pPEKyppeHTHOH (popmyIoit U GopMyIoit N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(pMETHIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N3o0pakenne uiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIM POCT.
CnosxHbI€ IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHHUS MPOrpaMMbl yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MAaTeMaTUK{, LEHHOCTHBIM  OTHOLICHUEM K  JOCTMIKEHHUSIM  POCCHUMCKHX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K MCIIOJIb30BAaHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peau3alii ero
npaB, IMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pa3MuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEIBHOCTH YYEHOIO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7a4
MaTeMaTUYECKOW HAMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS YCNEMHOM MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:



CIOCOOHOCTBIO K HOMOLMOHAJIBHOMY M  3CTETHYECKOMY BOCHPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, pacCyXICHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTAlME B JAEIATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHYECKON Haykh Kak cdepbl UYeIOBEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA WM 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAZICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTHYECKOH KyJIbTYpPOW KakK CpeJICTBOM
NO3HaHUs MHpa, OBJAJCHHEM NPOCTEHIIMMU HaBbIKAMH HCCJIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHMPOBAHHME KYJIbTYPbl 310pPOBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO NIPUMEHATh MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBBS, BEJIEHUS  370pOBOro  obOpa3a KU3HM  (300pOBOE  IMHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PEePIIECKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa JIPyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel HAa IPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU I PELICHUS 3a1a4
B 00JIACTM COXPaHHOCTH OKPYKaIOIIEeH cpeibl, IUIAHUPOBAaHUSA IOCTYNKOB H
OLICHKM WX BO3MOJKHBIX TIOCJEACTBUI MJIsi OKPY’KaIOIIEH Cpelbl, OCO3HAHUEM
rJ100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAOIMMUMCS YCJIOBUAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEeIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW JAESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, MOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIOD  CHUTYyallMlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PUCKU U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUS



Bba3oBble JJornueckue a1eiicTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIY IOHATUAMH, (OPMYIHPOBATH
ONpEJEeNCHUs]  MOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(UKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTH MW  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W oOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTeMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JienaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazbupaTh T0Ka3aTEIbCTBA MATEMATHICCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIbHO HECIIOXKHBIE JOKAa3aTeIbCTBA
MaTeMaTuyeckux (akToB, BBICTpaUBaTh AaPTYMEHTAIIMIO, IPUBOIUTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIlCHUs, BBIOMpaTh Haubojee MOAXOAANMNH C Y4ETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBnle ucciegoBarejbcKue 1eCTBUSA.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpPoOIemMy,
CaMOCTOSATENILHO YCTaHaBIIMBAaTh HCKOMOE U JaHHOe, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHCHUE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOXKHBIN
AKCTIICPUMEHT, HEOOJIBIIIOE  HMCCJAEAOBAaHHWE IO  YCTAHOBJICHHIO
OCOOCHHOCTEM MaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOO0M;

CaMOCTOATENLHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJBI IO PE3YJIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, HMCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIIECCa, a TaKKe BBHIABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISBJIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(MOpPMAILIMM, JTaHHBIX,
HEO0OXOIMMBIX JJISl PEIICHUS 3a/1auu;



BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BEIOWpATh (opMy TpeACTaBiICHUS WH(DOpMAIMU W WLIIOCTPUPOBATH
pelacMbie  3aJadyd CXeMaMH, JuarpaMMaMH, WHON TrpaduKod H HX
KOMOHMHAIIUSIMU,

OIICHMBATh HAAEKHOCT, WH(OOPMAIMU TI0 KPHUTEPHUSAM, IPEII0KCHHBIM
yauTeseM Wik ChOPMYITHPOBAHHBIM CAMOCTOSTEIIEHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXJICHHS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B X0JI¢ 0OCYKJIEHHS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JHaiora, OOHapy>KHWBaTh Pa3IMdde W CXOJCTBO ITO3HIIMHA, B
KOpPpeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PKCHHUSI,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBaHUSI,  TPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIYyAIbHOH pabOThl TIPH PEIICHUH YYCOHBIX MaTEeMaTHYSCKUX
3ajay;

MPUHUMATh 1IEJIb COBMECTHOU JEATEIbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JOroBapuBaThCA,
o0CyXaTh MPOLIECC U Pe3yybTaT pab0Thl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYNIOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh KAa4€CTBO CBOCTO BKJaJa B OOIIMH TMPOIYKT IO KPUTCPHUSM,
chOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3aJa4yd (MU €ro
4acTh), BBIOUpaATh CIOCOO peleHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:
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e BIIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJISI Mpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEIICHUH
3aa4d, BHOCUTH KOPPEKTUBBI B JIE€SITEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENILCTB, HAMIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHHUBATh COOTBETCTBUE PE3YJIbTAaTa JACATEIBHOCTU ITOCTABICHHOU LIEJIN
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 kJacce OOYyYaroIIMIICS TMOJIYYUT CIIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

BoInonHATh, codeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(MeETHUECKHe
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUW, MPUMEHATH pPAa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[TepexonuTh OT OHOM (HOPMBI 3aIIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyIJIsTh ynca.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAUCHH
YHUCJIOBBIX BBIPAXEHUH. BBINOIHATH ACHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3iOKEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 3aJa4 ¢ YYETOM OTPAaHUYEHM, CBSA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBAEMbIX 0ObEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHSTh
e€ B Ipoliecce OCBOCHHS y4eOHOro MaTepuarna.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKCHHM TPH 3aJlaHHBIX 3HAUYCHUIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.
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BBINIONIHATE YMHOKEHHE OJHOWIECHA HA MHOTOWIEH M MHOTOWICHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIEeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOIIBIO
BBIHECEHHS 3a CKOOKM OOIIEr0 MHOMHUTENs, TIPYNIUPOBKU — CIaraéMslXx,
IpUMEHEHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB JUIsl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTEMAaTHKHU, CMEXHBIX PEIMETOB, U3 PEaTbHOU MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
peoOpa30BaHuUs BIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY emy. IIpoBepsTs, ABnseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJMHATHOW IIOCKOCTU TIpaUK JHMHEHHOTO YpaBHEHUS C
JBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YpaBHEHHUS.

PemaTe cucteMbl IByX JIMHEWMHBIX YPaBHEHUI C IByMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJayd, WHTEPIOPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N3o0pakath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKHU Ha
anre0panveckoM SI3bIKE.

OtmeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMM MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.
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K koniy oOyueHus B 8 Kjacce o0Oydarolmuics MONYYUT CIEIYIOLIUE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

Hcnonp30BaTh HayaJdbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOW MPSAMOM.

[IpumensaTy moHATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJ[paTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BBITOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anmucy OOJIBIIMX U MAJIBIX YHMCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucna 10.

AJuiredOpanyecKue BbIPAKEHUA

[IpyMEHATh TOHATHE CTENEHU C MEJNbIM IOKa3aTEJIEM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIUX CTETICHH C LIEIBIM MOKa3aTesIeM.

BBINONHATH TOXAECTBEHHBIC MPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alNreOpandyecKuMu ApoOsIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIECH HA MHOXKUTEIU.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM IJIs1 pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHbIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CHUCTEM YPaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeACTaBlIeHU (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT crmoBecHOW (GOPMYITHPOBKH 3amaduul K €€ anre0pandeckoit
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUSI WM CHCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4 MOJYYEHHBIN pe3yJbTaT.

[IpuMEHATh, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OILICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[loHrMaTh ¥ UCMOJB30BaTh (PYHKIIMOHAIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Ctpouts rpaduKu AMeMEHTApHBIX PYHKIMNA BUA:
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y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
dbynakmn 1o e€ rpaduky.

K koniy oOyudeHus B 9 kjacce oOydaroumuics MOMYYUT CIEIYIOUTUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BeimotHSITh  apudMeTHYeCKUe JEUCTBUS C PaAlMOHAIBHBIMUA YHCIIAMH,
codeTrass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUHCICHUS C
UppalMOHAIbHBIMU YUCIAMU.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU [OKa3aTelssMU W KOPHEW,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYMCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIE YPABHEHUS.

Pemiath cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuM CHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUMU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHni (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
pelIeHne HEPAaBEHCTB Ha YHMCJIOBOM MPSIMOM, 3alMCHIBATh PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB Ha YHCJIOBOM MPSMOM, 3aMUCHIBATh PEIICHUE C TIOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUICHUU PA3JIMUHbIX 3a]1a4.

DyHKIUU

PacriosnaBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacIoyio’KeHNe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImE Buga: Y = KX, y
=kx+b y=kix,y=ax2 +bx +c,y=x3,y=1% Yy = |x|, B 3aBucumoct ot
3HaYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAIPATUUHBIX (DYHKIIHM,
OTHMCHIBATh CBOWMCTBA KBAJPATHYHBIX (PYHKITUH 10 UX Tpaduxam.
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Pacno3naBaTh kBajgpaTHuHyto QyHKLUIO 110 (HopMyIie, IPUBOIUTE IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0aX 3a7aHMsl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysnl N-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTPeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucna u BeuMCIeHU. PaimoHanbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 2 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
1 AnrebpandyecKkue BoIpaKEHUS. 14 1 bubnnoreka [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 Yucna u Beruncnenus. KBaaparaeie KOpHHU. 20 1 bubnuorexa [JOK
CreneHsb C 1IeJIbIM IOKA3aTeneM https://m.edsoo.ru/7f417af8
3 KBanparusie ypaBaenus. KBaapaTHbiit 20 1 bubnnoreka [JOK
TPEXWIEH https://m.edsoo.ru/7f417af8
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 1 bubnnoreka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
° Hepaserictea 12 1 https://m.edsoo.ru/7f417af8
6 Oyukuuu. OcHOBHBIE NOHATHS. YUCIOBBIE 14 1 bu6mmoreka [IOK
byHKINN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
! TosToperne 1 06obmene o 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsIeMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT0 00111er0 00pa30BaHusI
pe3yjabTrara
1 UYucna 1 BBIYUCIICHUS
11 BoimonusATe, coyeras  yCTHbIE M I[HUChMEHHBIE  MPHUEMBI,
' apudmeTnuecKre AeUCTBUS C PAIIMOHATBHBIMHU YHUCITAMH
HaxomuTh ~ 3HA4YCHWS  YHCIOBBIX  BBIPAXCHHH,  IPUMEHATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JCCSITHUHBIC POOH
[lepexoauts oOT oaHON (OpMBI 3amUcH 4YUCENl K  Apyrou
. (mpeoOpa3oBbBIBaTh  JCCATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHMYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHHBATh U yIOPSAJ0YUBATH PALIMOHATILHBIC YHCTIA
15 Okpyriarh uyncna
BEBITIONTHATE TIPUKUAKY W OIEHKY pe3y/ibTaTa BBIYHCICHHUH, OIECHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBUS €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIMU
17 [IpuMeHITh TNPU3HAKH JACITUMOCTH, Pa3JIOKCHWE Ha MHOXHTEITU
' HaTypaJbHBIX YUCEl
Pemarp  mpakTHKO-OpUEHTUPOBAHHBIC  3aJlad¥,  CBS3aHHBIE C
OTHOIIICHHUEM BEJIMYUH, MPOMOPIHUOHATIEHOCTHIO BEJIMYMH,
1.8 MPOIIEHTAMHU, WHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUs 3a7a4 ¢
y4€TOM OTpaHHYEHUH, CBSA3aHHBIX CO CBOMCTBAMH PAacCMAaTPHBAEMBIX
00BEKTOB
2 AnreOpandecKue BhIPaKCHHS
21 Hcnonb30Bath  anreOpandeckyrd TEPMHHOJIOTHIO ¥ CHMBOJIHKY,
' MIPUMEHSITH €€ B IIPOIIECCE OCBOCHHSI Y4eOHOTO MaTepuaia
25 Haxomuth 3HaueHUs OYKBEHHBIX BBIPOKEHUN TpPH  3aJaHHBIX
' 3HAYEHUSIX ITEPESMECHHBIX
2.3 BreimonHsaTe mipeoOpa3oBaHUs IIEJIOTO  BBIPAKEHUS B  MHOTOUYJICH
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MIPUBEJICHUEM MOIOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK

BremoaaaTs YMHOXCHUC OAHOYWICHA Ha MHOI'OYICH W MHOI'O4JICHA Ha

2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBaJgpara CyMMBl U KBaJpara
pasHoOCTH
OcymecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOIIEro MHOXKHUTEIS, TPYIIUPOBKU CIAaraeMbIX,
npuMeHeHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHKsi MHOTOYWICHOB ISl PELICHUST PAa3JIMYHbBIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 PeaJIbHOM IPAKTUKU
x Hcnonb3oBaTe CBOMCTBA CTENEHEH C HaTypajlbHBIMU IOKa3aTeIsIMU
' TUTSL TPE0OPa30BAHUS BRIPAKESHUH
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemate nMHeHHBIE YpaBHEHUS C OJHOW NEPEMEHHOH, NpUMEHssA
3.1 MpaBHjIa TMEepexo/ia OT UCXOAHOTO YPaBHEHUSI K PAaBHOCHIIBHOMY €MY.
[IpoBepsATs, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
> [IpumensaTs rpaduyeckue MeTOAbl MNPU  PELICHUM JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [TonGupaTh pUMeEpHI Tap YUCET, SBISIFOIIUXCS PEHICHUEM JTMHEHHOTO
' YpaBHEHHUS C IByMsI IEPEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpaduK JMHEHHOTO ypaBHEHUS C
3.4 IBYMSI TIEPEMEHHBIMH; MOJIB3YSICh TPAQUKOM, MPHUBOJUTH TPUMEPHI
peleHus ypaBHEHUS
35 Pemate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHU C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIIE TpaprUecKu
CoctaBiiTh U pelarh JUHEHHOE ypaBHEHHE WM CHUCTEMY JTHMHEHHBIX
3.6 YpaBHEHHI 110 yCIOBHUIO 3a/1a41, HHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ1aui TOJTy4YEeHHBIN pe3ysbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300pakaTh Ha KOOPIMHATHOM MNPSIMOMl TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBbIE TPOMEKYTKH Ha alNre0panvyeckoM s3bIKe
42 OTmeyaTb B KOODAMHATHOW IUIOCKOCTH TOYKH 10 3a/JaHHBIM
' KOOp/IWHATaM
4.3 Crpoutsb rpaduku muHeHHbIX GyHKuuid. CTpouts rpadgux QyHKIUH Y
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= x|

OnwuceiBaTh C MOMOINBIO (PYHKUIUH HM3BECTHBIC 3aBHCHUMOCTU MEXIY

4.4 BEIMYMHAMU: CKOPOCTb, BPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTe 3HaueHue GyHKIMK 1O 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TpPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, HW3BJICKaTh M HMHTEPIPETUPOBATH HH(OOpPMAIUIO W3
rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna u BBIYMCICHUS
Hcnonp3oBaTh  HayaJbHble ~ NPEACTABICHHUS O  MHOXECTBE
11 JCHCTBUTENFHBIX YHCEN JUISI CPAaBHEHHS, OKPYTJICHHSI M BBIYMCICHHA,
' n300pakaTh JEHCTBUTENbHBIE YHUCIA TOYKAMH HA KOOPJMHATHOU
IpsAIMON
[IpumeHsTh MOHATHE  aPU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHSA,
12 HaXO/JWUTh KBAJpaTHbIE KOPHHU, HCIOJNB3Ysl TpPH HEOOXOAMMOCTHU
' KaJIbKYJISTOP, BBITOJHATH MPEOOPA30BaHUS BHIPAKEHUH, COIEPKAITIX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonp3oBare 3amuck  OONBIIMX M MajbIX YHCEN C IOMOIIbIO
' JECATUYHBIX Ipo0eit u creneHel uncna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHU C LENbIM I0Ka3aTeleM, BbINOIHATh
2.1 MpeoOpa3oBaHUs BBIPAXKEHUH, COAEPXKALIUX CTEHeHH C IIeJIbIM
nokaszaresem
BBIMONHATE ~ TOXIECTBEHHbIE  MPeoOpa3oBaHMs  PALMOHAIBHBIX
2.2 BBIDQ)KCHUII HAa OCHOBE IIpaBWJ JEWCTBUI HaJ MHOIOWIEHaAMH U
anreOpandecKuMHU ApoOsMu
2.3 PackianpiBaTh KBaJpaTHbIN TPEXUWIECH HA MHOXKUTEIIN
24 [IpumeHnsaTh MpeoOpa3zoBaHUsl BBIPAKEHUN IS PEIICHHs Pa3IMYHbIX

3aaa4 U3 MaT€éMaTuKu, CMEXHBIX ITPEAMETOB, U3 peaJILHOfI IMPAaKTUKH
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YpaBHEHHUs U HEPABEHCTBA

3.1

Pemwate sMHENMHBIE, KBagpaTHbIE YpPAaBHEHHS U PALMOHAIBHbBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX YPaBHEHUH C IBYMs

NEPpCMCHHBIMU

3.2

3.3

[IpoBoauTh mpoCTEHIINE MCCIECIOBAHUS YPAaBHEHUHM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
IIpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMA

yYpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee)

[lepexoauth OT croBecHOM  (OpMYNIHpPOBKM  3aiauyd K  e€
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 3aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

3.4

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB /U1 CPABHEHUS, OLUECHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPALMI0O  MHOXECTBA  PELICHUM

HCPaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIUU

4.1

4.2

IloruMaTe W WCITOJIB30BaTh (1)YHKIII/IOHaJ'IBHI)IC IIOHATHUA U SA3BIK
(TepMHHBI, CHUMBOJHMYECKHE OO0O3HAUYEHUS), OINpeNeNiaTh 3HAaYEeHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENEsaTh CBOWCTBA (hYHKIIMH
o eé rpaduky

Crpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUJA:

y=Kk/x , y =x?, y = X8, y = [X|, OIUCHIBATh CBOWCTBA YUCIOBOW (PYHKIIUU
1o e€ rpauky

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucna 1 BEIUUCIIEHUSI

11

CpaBHI/IBaTI) U YHOOpAOOYMBATH pPAalMOHAJIBHBIC W HWPppalOHAJIBHBLIC

qucia

1.2

BremonHaTs apH(bMeTH‘ICCKHG HeﬁCTBHH C pallMOHAJIbHBIMU YUCIIaMH,
coucTasd YCTHBIC U NHMCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYUCICHUS C

HppaioOHAJIIBHBIMU YK CIIaMU
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1.3

Haxonute 3HaueHust creneHeld ¢ LEIbIMU ITOKA3aTelIIMU M KOPHEW,

BBIYHUCIIATH 3HAYCHU A YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTCHBHLIe 4Yuciia, BBIIOJHATL NPUKHUIKY PE3YyJIbTaTa

BBIHHCHGHHﬁ, OLCHKY YUCJIOBBIX BBIpa)KeHI/Iﬁ

2.1

2.2

YpaBHEHHUs U HEpABEHCTBA
Pemarp uHEWHbIE W KBajpaTHbIE ypaBHEHUS, YpPaBHEHUS,
CBOJSIIIMECS K HUM, POCTEHIIne TpoOHO-palliOHAIbHBIC YPAaBHEHUS

Pemarb cuctembl ABYX JTUHEHHBIX YpaBHEHUN C JBYMs IEPEMEHHBIMU
Y CUCTEMBI JIBYX YpaBHEHUH, B KOTOPBHIX OJTHO YPAaBHEHHUE HE SBIISICTCS

JIMHENHBIM

2.3

Pemate TekcTOBBIE 337auM anreOpandeckuM CIOCOOOM C IOMOIBIO
COCTABJICHUS YpPAaBHEHMS WIM CHUCTEMBI JBYX YPaBHEHHHU C JByMs

NEPEMECHHBIMU

2.4

2.5

2.6

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUA YPAaBHEHUHM U  CHUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
NpeCTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPABHEHUE WU

cucreMma ypaBHeHI/Iﬁ peuieHus, €Ciin UMECT, TO CKOJ'ILKO)

Pemrats JIMHEHHBIC HCPaBCHCTBA, KBaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTB pCHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3aIIMChIBaThb

peuieHue ¢ MOMOIIbIO CUMBOJIOB

Pemate cucreMnl JIMHEHHBIX HEpPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIFOYArOMEe KBAaJApaTHOC HEPABCHCTBO, 1/1306pa>1<aTL peaiceHue
CUCTCMbI HCPABCHCTB Ha YHCIIOBOM pr[MOfI, 3alMUCbIBaTh PCUICHUC C

ITOMOIIBIO CHMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a1a4

DOyHKIUU

3.1

3.2

PacnosnaBate  QyHKIME ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHUYECKH PacIooKeHNEe Ha KOOPAMHATHOM TIOCKOCTH Ipa)uKoB
¢bynkuuii Buna: y=kx, y=kx+b, y=k/x, y=ax?>+bx+c, B 3aBucumoctu ot
3HauYeHUH K03(PPUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIHI

[loka3piBaTh CXEMAaTUYECKH pPAaclOJIOKEHHE Ha  KOOPIUHATHOU

IJIOCKOCTH TpadukoB GyHKIMA Buaa Y = VX, Y = [X| U ommchIBaTh
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cBOMCTBa (PYyHKIUI

Crpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBAJPATHUYHBIX

3.3 (GyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIMHA MO WX
rpadgukam
Pacnio3naBath KBaapaTuuHyr0 (YHKIHIO 1O (Qopmylie, HTPUBOAUTH
3.4 NpUMEpHl KBaJpPaTHUHBIX (DYHKIUH W3 peasbHOW KU3HH, (U3MKH,
reOMeTpHH
4 Apudmernueckast 1 reoMeTpUIECKasi IPOrpeccuu
i1 Pacnio3naBath apupMeTHIECKyI0 U T€OMETPHUECKYIO MTPOTPECCHH TIPU
' pa3HbIX crioco0ax 3agaHust
BBINONHATE BBIYMCIEHUS C HUCHONb30BaHUEM (QOpMYyN N-TO YJeHa
4.2 apu(METHIECKOW M TEOMETPUUECKOH MPOrpeccHid, CyMMBI TEPBBIX N
YJICHOB
43 N300pakaTh 4IEHBI MOCIEIOBATEIHFHOCTA TOYKAMH HA KOOPJUHATHOU
. TUIOCKOCTH
Pemare 3aauu, CBA3aHHBIE C YUCIOBBIMH IOCIEI0BATEIBHOCTIMH, B
4.4 TOM 4HCI€ 3aJadyd U3 peaJbHOW JKM3HM (C HCIHOJIb30BAaHUEM

KaJIbKYJSITOPa, HU(POBBIX TEXHOJIOTUH)

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COJePKAHUSA
1 Uucna u BBIYUCIECHUS
Jpobu OOBIKHOBEHHbBIE W JIECATHYHBIE, MEPEX0] OT OJHOM (OpMBI 3alUCU
11 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
yIOpSAOYMBaHUE PAllHOHATIBHBIX YHCE
12 Apudmerndeckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienue 3a1au u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpoOH
13 CreneHnb C HaTypaJbHBIM IIOKa3aTejeM: OIpeleleHne, MnpeoOpazoBaHUE
' BBIp)KEHUI1 Ha OCHOBE OIPEIEICHNUs, 3aUCh OONIBIINX YUCE
14 [TponeHThl, 3amUCh MPOLEHTOB B BHJE JIpoOM U JpoOM B BUAE HPOICHTOB.

Tpu OCHOBHBIE 3a/1a4M HA IPOLEHTHI, PEIICHUE 337a4 U3 PEATbHON IPAKTUKHU
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IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHUE HAa  MHOXKHUTEIU

Lo HATypaJIbHBIX YUCEIl

16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle HpsMas M oOpaTHas
' IIPONOPLIUOHAIBHOCTH

2 AnrebpanuecKue BHIPAKCHHS

91 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUS C IIEPEMEHHON. JlommycTuMBbIe
' 3HAYECHUS NIEPEMEHHBIX

25 [IpencraBineHne 3aBUCUMOCTHM MEXIy BEJIMYMHAMH B BUIE (OPMYIIbI.
' Brraucnenus mo ¢popmynam

23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS

2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeleM

25 OpHownenbl U MHOroujaeHsl. CreneHb MHOrowieHa. CliokeHU€, BBIUUTAHUE,
' YMHOXXEHHE MHOTOWJIEHOB

26 @opMybl COKpPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBbI U KBaJpaT pPa3HOCTH.
' dopmyJiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKUTEIIH

3 YpaBHeHUS

31 VYpaBHeHUe, KOpEHb YypaBHEHHUs, MpaBWia NpeoOpa3oBaHMs YypaBHEHUS,
' PaBHOCUJIBHOCTh YPaBHEHUN

3.9 JluHeitHOe ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YPaBHEHHs, PELLICHUE JINHENHBIX YPABHEHUM

33 CocraBieHne ypaBHEHHUN IO YCIIOBUIO 3a/1aud. PelleHne TEeKCTOBBIX 3a1ay C
' MOMOIIBIO YPABHEHHI

3.4 JluneitHOe ypaBHEHHE C BYMsI IEPEMEHHBIMU U €T0 rpaduk

Cucrema IByX JIMHEWHBIX YPaBHEHHHW C JABYMs NEpEeMEHHbIMH. PemeHwne
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOILBIO CUCTEM YPABHEHHI

4 Koopaunats! u rpadpuku. @yHkuun

4.1 Koopaunara Touku Ha npsiMOi

45 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPJIMHATHON
' IPSAMO

A3 [TpssmoyronbHas cuctema koopauHar, ocu Ox m Oy. AOcrucca U opaWHATa

TOYKHU Ha KOOpHHHaTHOﬁ IIIIOCKOCTH
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[Tpumepsl TpadukoB, 3amaHHBIX (GopMmynaMu. UTeHue rpadukoB peaabHBIX

4.4 .
3aBUCUMOCTEH
4.5 [Tonsitue pynkuuu. I'paduk Gynkuu. CoiicTBa GyHKITUN
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk GyHKINN Y = [X|
47 I'paduueckoe permieHue JHUHEWHBIX YpPaBHEHUM W CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
1 Yucna u BBIYMCICHUS
11 KBagparHbiii kopeHb u3 uucna. IloHsTe 00 HppanMOHAIBHOM YHCIIE.
' JlecaTHYHBIE TPUOJINKESHUST UPPALMOHATBHBIX YHACEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKCHUN M BBIYHUCICHUSAM. J[eficTBUTENbHbIC
qucia
1.3 Crenensb ¢ 1eIbIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHAS 3allUCh YUCa
2 AnrebpandyecKkue BoIpaKeHUS
2.1 KBanparHbiil TpEXuiieH, pa3iokeHne KBaJApaTHOTO TPEXUICHAa Ha MHOKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredbpanyeckon Apoou
2.3 CrnoxxeHue, BRIYMTAHUE, YMHOXKEHUE, JCJICHHE alreOpandeckux apooei
2.4 PannonanbHble BbIpaykeHUS U UX IpeoOpa3oBaHue
3 VYpaBHeHUS U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHEHM, CBOISAIIMXCS K TUHEHHBIM U KBAIPaTHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas uHTEpHpETaNus YPaBHEHUN C ABYMSI IEPEMEHHBIMH M CHCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpuMepsl peleHus cuctemM
HEJIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMU
35 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrImocoooM
3.6 UYucaoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
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3.9

JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
4 OyHKIUU
11 [Monsatue ¢ynkuuu. OOIacTh oONpeAeNeHUS M MHOXXECTBO 3HAYCHHH
' ¢dbyakuun. CriocoObl 3a1aHus QyHKIHI
4.2 I'paduk pynkmuu. Urenue cBoicTB GyHKIMM 10 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOLUINX PEATbHBIE TPOLECCHI
4 OyHKIIUM, OMUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPONOPLUOHAIBHbIC
' 3aBUCHUMOCTH, UX TpapuKu
45 Oyukuuu y =x2,y = x3
4.6 Oyukuuu Yy = [IX, Y = |x|
4.7 I'pacduueckoe pemieHne ypaBHEHUIN U CUCTEM YpaBHEHUM
9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Yucna v BbIYUCICHUS
11 PamonanbHble 4yncna, UppalUOHATbHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE
' JIECTUYHBIE JPOOH
MHO0k€ecTBO AEUCTBUTEIBHBIX YHUCEN, IEUCTBUTENIbHbBIE YHCIa KaK OECKOHEUHbIE
19 JecaTUYHbIe ApoOu. B3auMHO 0JJTHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YHCEN U KOOPAUHATHOMN npsMoil. CpaBHEHHE 1eHCTBUTENIBHbIX
qrcen
13 Apudmernueckre 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npubIMKeHus, OleHKH. Pa3mepsl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh TPOILIECCOB B OKpyXkaromeM wmupe. [IpubnumxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh MpuOmmkenus. Okpyrienue uucen. [lpukuaka u oueHka
pe3yJIbTaTOB BHIYUCICHUMN
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON MEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAILUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHM, CBOASIINXCS K KBaAPATHBIM
24 bukBanpatHoe ypaBHenue. llpumepbl pelleHUs ypaBHEHUH TPETbe U
' YETBEPTOU CTENEHEW Pa3I0KEHUEM Ha MHOKHUTEIHN
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2.5

Pemenue npoOGHO-paIIOHAIBHBIX YpaBHEHHHA

2.6 CucreMsl ypaBHEHUH

2.7 YpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €r0 TpaduK

2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHMI C IBYMs IEPEMEHHBIMU

29 Pemenue cucrem AByX ypaBHEHHH, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOU CTENEHU

2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

211 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeiHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

2.14 Pemenne cucreM IMHENHBIX HEPABEHCTB C OJHOW MIEPEMEHHON

2.15 KBanpaTHbie HEpaBeHCTBA

216 I'paduueckass uHTEpHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs
' [IEPEMEHHBIMU
3 OyHKIUU

31 Keanparnunas ¢ynxnus, e€ rpaduk um cBoiictBa. [lapabGona, KOOpIUHATHI
' BEPIINHBI 1apadoJibl, 0Cb CHUMMETPUU MapadoIbl

3.2 I'paduku pyukuuit y=Kx, y=kx+b u ux cBoiicta

3.3 I'paduku ynkumit y=K/X, y = x® u ux cpoiicta

3.4 I'paduxm Qynkumii , u ux cBoicTBa
4 UucnoBsle nocae10BaTeNbHOCTH

i1 Omnpenenenne U crocoObl 3aJJaHUsl YUCIIOBBIX MOCJENI0BaTEIbHOCTEN. 3a1aHue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOM
' MIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB

43 I'eomerpuueckas mnporpeccuss. QPopMmyiasl N-r0  WIEHa T€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

44 N3o0paxxenne wieHOB apU(PMETHUYECKOM U TeOMETPUYECKOH MpOrpeccHii
' TOYKaMU Ha KOOPJAMHATHOU IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIUAIbHBIN POCT

45 CroxHbI€ IPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIIOIb30BaTh rpaduueckoe MnpeacTaBieHue MHOXKECTB
JUISL OTIMCAHMS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 3334

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMA: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHas ApoOb U
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAMH, CpPaBHUBATH U
YHOOPSIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATH 4YHUCJIA; YMEHHE JeNaThb NPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATUAMM: CTENEHb C IEJbIM MOKa3aTEIEM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIlIE €NWHMIIBI, YMEHHE BBIMOJHATH pacdy€Tsl 1O QopMynam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPQKEHHI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHOIb30BaHUEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJapaTta CyMMBbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA: YUCIOBOC PABCHCTBO, YPABHCHUC C
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OJHOM TIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHHIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JMHEHHBIX ypaBHEHWH, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYrux MpeaMeTOB
U TMPAKTUYECKUX 337a4; YMEHUE HCIIOJIb30BaTh KOOPJIAMHATHYIO
NPSMYI0O ¥ KOOPIUMHATHYIO IIJIOCKOCTh IJISl M300pa)KeHHsl pelIeHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHAIBHOCTD, JHHEHHAs (YHKIUS, KBaApaTuyHas (yHKIHSA,
oOpaTHasi TPONMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JAPYTuX
y4eOHBIX TIPEJIMETOB W PEAIbHOW KM3HHM, YyMEHHE BBIPAXKaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPECCUU;  YMEHUE
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PEelIeHUM 3a/ad, B TOM 4HCIE 3a1ad W3 JPYTHX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IeHy TOBAapOB M CTOMMOCTh
MOKYIIOK W yCITyT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIPABJICHHS JINYHBIMU U
ceMeHbIMM  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,

Me/raHa, OMCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,
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napajienorpaMM, pomMO, TPSMOYTOJbHUK, KBaJpaT, TpaNelus;
OKPY)KHOCTb, KpYTI', KacarelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeNbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAY HpsIMbIMU, MEPIEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M MNPAMOH; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamienbHOCTh U HNEPHEHIUKYISAPHOCTh MPSAMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HNpUMEHATh (OpMyJabl mepumMeTpa U IUIOLIAAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO apaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHMUS  JUIS

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHOHATUAMMN: IpAMOYTOoJibHas CHCTEMaA
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaHBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U  KPYTOBBHIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIlIee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh
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15

16

uH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIC BEIMYMHBI B

OKpY’KaroIlleM MUpe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (RJIIEMEHTAPHBIH HCXO)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHHA B ONBITax C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPTraHM30BaHHOTO Tepedopa M ¢ HCIOJIb30BaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peaJbHBIX
COOBITUH M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIBIO B MAaCCOBLIX SABJICHHUAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U JKU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH
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HEPEYEHb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 UYucna 1 BBIYUCIICHUS

1.1 Hatypanbuble u uensie yrcina. [Ipu3Haku 1eIMMOCTH LENbIX YHCes

1o OOBIKHOBEHHBIE ¥ JICCATUYHBIC JPOOW, TMPOICHTH, OECKOHCUYHBIE
' MepUOANYECcKUe qpodu

13 Panmonanehbie uynciaa. ApudMeTHdecKue orepanud C panruoOHATBHBIMU
' qHCIIaMu

14 JelicTBuTenpHbIE ynciaa. ApuMeTHYecKrue onepalnuu ¢ JACHUCTBUTEIHLHBIMU
' qHCIIaMU

Ls [TpuOnmkEHHBIC BBIYUCIICHUS, TPAaBHJA OKPYIJICHHS, NMPUKUIKA M OIECHKA
' pe3yJibTaTa BEIYMCIEHUN
2 AnreOpanyecKkue BoIpaKEHUS

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

’5 Crenens ¢ 1enbM mokazateneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeleM.
' CBoiicTBa cTeICHU

2.3 MHoOro4IeHBI

2.4 Anrebpanueckast 1poOb

”E Apudpmernueckuii  KOpeHb ~ HaTypajdbHOW  cremeHu.  JledictBus ¢
' apu(pMeTHYECKUMHU KOPHIMHU HATypaJIbHOMN CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Lensie u npoOHO-paroHabHbIe ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUU

39 Lenble u apoOHO-palmoHaNbHbIe HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
' HEPABCHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 UwrcoBbIe TIOCTIEI0BATEIIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH

42 Apudmerndeckass U TeoMmMeTpuueckas mporpeccur. Dopmyna CIOKHBIX

MPOLIEHTOB
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OyHKIUU
OyHKIUA, crmocoObl 3amanusa  GyHknuu. ['paduk  dyskuum. Oobnacth

ONpeNeJIeHUs W MHOXECTBO 3HaueHWil ¢ynkuuu. Hymu  yHxum.

5.1. [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (YHKIIHH.
Makcumymbl u  MuHUMYyMBbl (yHkiuu. HauGonbiiee U HauMeHbIlee
3Ha4eHHEe (PYHKLUU HA IPOMEKYTKE

6 Koopaunats! Ha IPsIMO U INIOCKOCTH

6.1 Koopaunarnas npsimas

6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA

7.2 Tpeyronbauk

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 W3mepeHune reoMeTpu4eckix BeJIMYUH

7.6 BexToph! Ha MII0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'pads
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