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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECTIEYMBAET U3yUCHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO ITMKIOB, €€ OCBOGHHWE HEOOXOJMMO IS
MIPOIOJDKEHUS 00pa30BaHUs M B MIOBCETHEBHON KMU3HU. PazBuTne y 00yJaronumxcs
HAyYHBIX TPEJCTABICHUN O TMPOWCXOXKICHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpa)keHUs MaTeMaTHUYECKON HAyKOM SIBIICHUN M MPOLIECCOB
B TIpHUpOJAEC W OOIIECTBE, POJU MATEMAaTHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHWUU U B TTPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KayeCTB MBIIIICHUS, HEOOXOMUMBIX JIJISl aIalTallik B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJEI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOSCHUE Kypca alreOpbl o0ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHM HCHOJB3YIOT JIEyKTUBHBIE U
WHIYKTUBHBIC PAcCYXIACHUS, 0000IIEeHNEe W KOHKPETU3AINIO, a0CTparupoBaHUEe H
anajoruto. OOyueHue  anreOpe  MpearnonaraeT  3HAYUTEIbHBIH  O00BEM
CaMOCTOATEIFHON  JCSITENIBHOCTA OO0YYalOlUXCs, TO03TOMY CaMOCTOSATEIHLHOE
pelIeHHe 3a1a4 SBIAETCS peanu3aluen e TeIbHOCTHOTO MPUHITUIA O0yYEeHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» sl OCHOBHOTO
o01iero oOpa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE
muHuU: «Yucna v BRIUKCICHUN», « ANTeOpandecKkrue BRIPOKECHH», « YpaBHEHUS U
HepaBeHCTBa», «Dyukuum»y. Kaxnmas U3 3THUX coaepkaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKCHUHU TPEX JIET U3YUYEHUS Kypca, B3aUMOJICHCTBYS C
IPYTUMHU €ro JUHUSMUA. B xome wm3ydeHus y4eOHOTO Kypca OOyJaroIIMCs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B IporpaMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTU4eCKOro 00pa3oBaHUsl U CIIOCOOCTBYIOIIME OBIAJCHUIO O0yYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTthdeckoro si3bika. CoaepkarenbHONH |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOro Kypca «Aunredpa» SBISIETCS €ro
WHTETPUPOBAHHBIA XapakKTep.

Conepxxanue muHUM «YucCaa W BBIYUCICHHS» CIYKUT OCHOBOM ISt
JTATbHEHIIET0 W3yYeHUS] MAaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke TPHOOPETCHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOMMMBIX ISl TIOBCETHEBHOMN
)KW3HU. Pa3BuTHe MOHATUSA O YUCJIE HA YPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
CBS3aHO C palMOHAIBHBIMH M HUPPAMOHATHHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



MPEJICTABJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEPIICHUE OCBOCHUS YHMCIOBOM
JIMHUU OTHECEHO K cpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue JByX aireOpandecKkux JUHUM — « AnreOpanuecKkue BhIpaKeHUsD)
U «YpaBHECHHS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYUAFOIITHXCS
MaTEMaTUYECKOro ammapara, HeoOXOAMMOIro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M IPAKTUKO-OPUEHTHUPOBAHHBIX 3aaady. Ha ypoBHe
OCHOBHOIO 00miero oOpa3oBaHMs Y4YeOHBIA Marepuan TPYyHIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUI. ANreOpa JeMOHCTPUPYET 3HaUCHUE MAaTEMATUKH KaK
A3bIKa JJI TOCTPOEHUS MaTEMaTHYECKUX MOJENEH, OMMCaHusd TMPOLIECCOB U
ABJICHUM peajbHOrO0 Mupa. B 3agaun oO0yueHus anreOpe BXOAAT TaKkKe
JajgbHEWIlee pa3BUTUE AJITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAUMOTO, B
YaCTHOCTH, IS OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBJAJCHHEC HaBBIKAMHU
JNEAYKTUBHBIX paccyxaenuii. [Ipeobpa3oBaHne CUMBOJIBHBIX (OpM CrIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CHOCOOHOCTEN K MaTeMaTUY€CKOMY TBOPYECTBY.

Conepxkanue GyHKIMOHAIBHO-TpadUueCKO JTUHUM HAllEJIEHO HA TOJIyYeHUe
OOyJarOIMMUCS 3HAHUN O (YHKIMSIX KaK BaXKHEHUIIIEH MaTEeMaTHYECKON MOJEIH
JUTSL ONTUCAHUS M UCCIIEOBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIC
u obmiectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouiuxcs
YMEHHUSI UCIIOJIB30BaTh Pa3INUHbIC BhIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU —
CIIOBECHBIC, CUMBOJHMYECKHE, Tpaduyueckwe, BHOCHT BKJIaJ B (HOpMUPOBAHHE
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIN3ALMU U KYJIbTYPBHL.

CornacHo yueOHOMY IMaHy B 7-9 kiaccax u3ywaeTcss ydeOHBIM Kypc
«Anre0pa», KOTOPHIA BKJIIOYAET CJICAYIOIIME OCHOBHBIE pPa3eibl COJECPIKAHUS:
«Uucma w BBIUKCICHUN», «ANTEOpandecKue BBIPAKCHUS», «YPaBHECHUS W
HEpaBEHCTBa», « DyHKIHUW.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurca 306 vacoB: B 7 Kiacce
— 102 gaca (3 ygaca B Hemenro), B 8 kimacce — 102 gaca (3 gaca B Henenro), B 9
kimacce — 102 ygaca (3 yaca B HEJIeIH0).



COJEPXAHUME OBYUYEHUA
7 KUIIACC

Yucsa 1 BBIYMCICHUSA

JIlpo6u OOBIKHOBEHHBIC M JECSITHYHBIE, TIEPEXO] OT OJHOW (OPMBI 3amUCH
npobeit k apyroi. [loHsAThe palMOHANBHOrO 4YHCIA, 3alucCh, CpaBHEHUE,
YHOOPSIAOYMBAHUE  pAlMOHAIBHBIX  4Hcel. ApudMeTHdeckue JeUCTBUA €
panroHaNbHBIMM YuciaMu. Pemenne 3agad U3 peanbHOM MPAKTUKU HA 4acTH, Ha
JpoOH.

CrereHb C HaTypaJibHBIM I[IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHue
BBIPAKEHUI HA OCHOBE ONpEe/eNeHus, 3aUCh O0NbIKX yucen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU W ApoOM B BUJIE NPOLEHTOB. TpH OCHOBHBIE 337a4d Ha
MIPOLICHTHI, PELICHUE 3a7a4 U3 PEATbHOMN MTPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, PpA3J0KEHHUE Ha  MHOXKHUTEIH
HaTypaJIbHBIX YHCEII.

PeanbHble  3aBUCUMOCTHM, B TOM 4YHCJIe€ TpsiMas U oOpaTHas
MPONOPUUOHAIIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAKEHUS C IIEPEMEHHOM. JlomycTuMBbIe
3Ha4YEHHUs NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMH B BUJIE
dbopmynsl. Beraucnenus no ¢popmynam. [IpeodbpasoBanme OyKBEHHBIX BHIPAKCHHH,
TOXKJIECTBEHHO paBHbIE BBIPOXKEHHs, TNpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEICHUH, TpaBUJia PACKPBITUS CKOOOK U MPUBEECHUS MOIOOHBIX ClaraeMbIX.

CBOICTBA CTENEHU C HATYPAIbHBIM OKA3aTEIEM.

OnnowieHsl U MHOTOWIEHBl. CTeneHs MHOrousieHa. CloKeHUe, BBIYMTaHuE,
YMHOXEHUE MHOTOWICHOB. DOpMylbl COKpPAIEHHOIO YMHOXEHHUS: KBaapar
CyMMBl M KBaapar pa3HocTH. DopMyrna pa3HOCTH KBajapaToB. PasnoxkeHwue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpeHb YpaBHEHHMs, TpaBuiia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCUJIBHOCTH YPABHEHUM.

JluHeliHOe ypaBHEHHE C OJHOW MNEPEMEHHOM, YHWCIO KOPHEH JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEWMHBIX ypaBHeHH. CocTaBlI€HHWE YpaBHEHHU MO
YCJIOBHIO 337]a4M. PenieHrne TeKCTOBBIX 3371a4 C TOMOILbIO YPABHEHHUIA.

JluneiiHoe ypaBHEHHE C IByMs MepeMeHHbIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPABHEHHU C ABYyMs IIEPEMEHHBbIMU. PelieHue cucreM ypaBHEHUU
CIIOCOOOM TOACTAaHOBKHU. [IpuMephbl pemieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO
CUCTEM YpaBHECHUI.

DyHKUNHA



Koopannara Touku Ha npssmoi. HucimoBsle IpoMexKyTKU. PaccTosinue Mexay
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpsimoyrosbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKHU Ha KOOPAUHATHOM TiockocTh. [IpuMepsl rpadukoB, 3aaHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbiXx 3aBucuMocTel. [lonarue ¢ynknuu. [padux
dbyukiuu. CroiictBa ¢pynkuuil. Jlunennas ¢pynkuus, e€ rpaduk. I'paduk pyHkmnm
y = |x|. I'paduueckoe pelieHre JTUHEWHBIX YPAaBHEHUH W CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KVIACC

Yucaa v BIYMCICHUSA

KBanmparubiit kopeHp u3 uucna. [loHsTHe 00 wuppanroHaIbLHOM YHCIIE.
JlecsaTnaHbie TPUOTMKEHUST HPPAITMOHAIBHBIX yucen. CBoWcTBa apuhMETHIECKIX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEOOPa30BAHUIO YUCIOBBIX BBIPAKCHUN
Y BBIUHUCIICHUAM. JIeCTBUTEIbHBIE YUCIIA.

Crenens ¢ uenpIM nokaszareneM u €€ ceorictBa. CTaHIapTHas 3alACh YHCIIA.

AnredpanvecKue BbIPpaKEHUA

KBagpaTHblil  TpEXwieH, pa3JIOKEHHE KBAaJpaTHOIO TpEXUJEHA Ha
MHOHUTEIN.

AnreOpandeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpandeckoil apolwu.
CnoxxeHue, BBIYMTAHHWE, YMHOXKEHHUE, JIeJIEHWE aireOpandeckux ApooOeil.
PanronanpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUs U HEPABEHCTBA

KBanpatnoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOASAIINUXCS K JJUHEMHBIM U KBAJAPATHBIM.
[Ipocreiimme ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEepHpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JIVMHEMHBIX YPaBHEHUU C JABYMs NEpeMEHHbIMU. lIpuMepsl pelieHuss cucrem
HEJIMHEHNHBIX YPAaBHEHUU C IByMs MIEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 anredOpanyeckum crocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJTHOW IEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTembl JIMHEHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DOyHKUNHA

[Tonsitue @ynkmuu. OOIACTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
¢ynxun. CiocoObl 3a1anus QyHKIUHN.

I'paduk Pynkuun. Yrtenwe cBoicTB ¢yHKIMu mo e€ rpaduky. [Ipumepst
rpaukoB (yHKIHA, OTPAKAIOIMINUX PEATIbHBIE MPOLECCHI.



OyHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pellIeHUE YPaBHEHUN U CUCTEM YPABHCHUU.

9 KUJIACC

Yucsia ¥ BBIYMCICHUS

ParnmonanpHpie uncna, MppalMoOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIC ApoOor. MHOXKECTBO IEUCTBUTEIBHBIX YUCEIN, ICHUCTBUTEIbHBIC YHUCTIA
Kak OECKOHEUYHbIe JecATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEKTy MHOKECTBOM JICHCTBUTENBHBIX YACEN U KOOPAUHATHOM IIPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(METHUYEeCKHe JIeHCTBUS C
JEUCTBUTENBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEro MHpa, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTH MPpUOIMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yabTaToB BEIUYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanpatnoe ypaBHeHue. Pelienue ypaBHEHHUM, CBOISIIMXCSA K KBaAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEN U YETBEPTOU
CTENEHEN Pa3I0KEHUEM HA MHOXKUTEU.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUW. PellleHne TEeKCTOBBIX 3ajad
anredpandecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. Pemenue cucreM aByx
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHHEIHOE, a Apyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3a/1a4 anre0Opandyeckum CrocoooMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenune cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM ImiepemMeHHOW. KBanpartHele HepaBeHCTBa.
['paduueckas wHTEpHpeTands HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMH.

DyHKIUU

KBagpartnunas ¢ynkuusa, e€ rpapuk u cBoiictBa. Ilapabona, xoopauHaThI
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPHUH MMAPaAOOJIbI.

I'padukn pyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x| , 1 ux
CBOMCTBA.

YucaoBblie M0CJI1€10BATEILHOCTH M MPOIPECCHH



[IoHsiTHE YMCIIOBOW IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIIEN0BATEIbHOCTH
peKyppeHTHOM dhopmyIioit u popmyIoit n-ro uieHa.

Apudmernueckas U reomerpuueckas nporpeccur. dopmynbl n-ro usieHa
apu(PMETUIECKON ¥ TEOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX 7 UJICHOB.

N3o00paxeHne dIeHOB apu(PMETUYECKOM U TeOMETPHUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIMAIBHBIM POCT.
Ci10XHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapakTepu3ylTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECAa K NPOIUIOMY UM  HACTOALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHbIM OTHOLIEHHEM K  JOCTHXKEHUSIM  POCCUUCKHUX
MAaTEMaTUKOB U POCCHUMCKOM MAaTEMATUYECKOW IIKOJIBI, K MCIIOJb30BAHUIO ATUX
JIOCTUKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxJIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3aliu ero
npaB, MPEJICTAaBIEHUEM O MaTeMaTHYECKUX OCHOBax (YyHKUMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJAHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBI3aHHBIX
C IPAKTUYECKUM IIPUMEHEHUEM JOCTMIKCHUN HAyKH, OCO3HAHUEM BAXKHOCTHU
MOPaJbHO-3TUYECKUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM IPAKTUUYECKUX 3a]ad
MAaTEMaTU4YECKOW HAIIPABJICHHOCTH, OCO3HAHMEM Ba)XHOCTHU MaTEMAaTUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIIHON MpodeccroHanbHOU
JIEATEIbHOCTY W PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOSHUEM WHIUBUTyAIbHOU TPACKTOPHH 00pPa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUW, YMEHUIO BUICTH
MAaTeMaTU4YEeCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

OpPHEHTAlMEel B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOILI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak cQepbl YeJI0BEUYECKOM
JEITEIbHOCTH, 3TAalOB €€ pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTUS LIUBUJIU3ALWH,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MAaTEMAaTHYECKOM KYJIBTYPOU KAK CPEICTBOM
[O3HAHHUS MHPA, OBJIAACHHEM MPOCTEUIIMMH HABBIKAMH HCCIIEIOBATEIbCKON
JIEATENBHOCTH;



6) ¢usmueckoe BocnuTanme, (popMHupoOBaHHMEe KYJIbTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJIyYHsi:

IFOTOBHOCTBIO INPHMCHATH MATCMATHUUYCCKUC 3HAHWA B HHTCPECAX CBOCTO
3MI0pPOBBSl, BEICHHUS  3J0pOBOrO  00pa3a JKM3HU  (37I0pOBOE  TUTAHUE,
cOAlaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXa, pErysapHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA pe(ICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTro K€ MpaBa JPYroro 4eJa0BEKa;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHGHTaHHGﬁ Ha IIPUMCHCHUC MATCMATHYCCKUX 3HAHUU IJIA pCIICHUA 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeH Cpenbl, IUIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
TJI00ATBHOTO XapaKkTepa KOJOTUUECKHUX MPOOJIEM U MyTeH UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMIMMCS YCJIOBHUAM COIMAJILHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBHO K I[CflCTBHHM B YCIOBHAX HeOHpeI[GJ'IéHHOCTI/I, IIOBBIIIICHU IO
YPOBH:A CBOEH KOMIIETCHTHOCTH qcpe3 MPAKTUICCKYHO ACATCIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTHUX JIOJICH, MPHOOpEeTaTh B COBMECTHOM JESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIICTCHIIUU U3 OTBITA JPYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHHU, B TOM YHUCIE
(bOpMy.]'H/IpOBaTI) nacu, NMMOHATHsA, TUIIOTE3bI 06 06T>GKTaX H ABJICHUAX, B TOM YHUCJIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPeOYyIONUHA KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIC PEIICHUS U JACUCTBUS, (OPMYIHPOBATH M OIEHUBATH PHUCKU U
MOCJEACTBYSA, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble jJjoruueckue JelicTBUA:

e BBIBJISITh U XapaKTE€PU30BAThH CYIIECTBEHHBIC MTPU3HAKK MATEMATHUYECKUX
OOBEKTOB, MOHATHI, OTHOIICHHN MEXIy MNOHATUSIMHU, (DOPMYIUPOBATH
ONpENCIICHUS]  TOHSTHM, YCTaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJ1accuuKaIii, OCHOBAaHUS JJIsi OOOOIICHUS W CPaBHCHHS, KPUTEPUHU
MPOBOJIUMOTO aHAJIN3A;

e BOCHOPUHUMATH, (OPMYJIHPOBATH U  MOPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIC U OTpHUIATEIbHBIC, €IWHUYHBIC, YaCTHbIE U OOIIUeE,
YCJIOBHBIE;



BBIBISITP ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M WU
OpOTUBOpEUMs. B (aKTax, JAHHBIX, HAONIONECHUAX U YTBEPKICHUSX,
npeajaraTb ~ KPpUTEPUM U1 BBIABICHHS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;

JIeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3AKIFOUCHHH 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBa MAaTEMATUYECKUX YTBEPKIACHUH (IIPSAMBIE U OT
IPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIbHO HECIOKHBIE JI0Ka3aTeNIbCTBA
MaTeMaTHYeCKuX (HaKkToB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 0O0CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pernieHus yuyeOHOM 3adgaud (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHMs, BBIOMpaTh Hauboiee MNOAXOASIIMUNA C YUYETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKHue J1eMCTBUA:

HCITOJI30BaTh BOTIPOCHI KaK WCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
bopMyIupOBaTh BOMPOCH], (UKCHPYIONME MPOTHBOPEUYUE, MPOoOIeMy,
CaMOCTOATENFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTh IO CAMOCTOSITENIPHO COCTABICHHOMY IUIAHY HECIIOKHBINA
DKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHWE 1O  YCTAHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYEeCKOro OOBEeKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOJIONEHHUS, WCCICIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

MPOTHO3MPOBATh BO3MOXXHOE Pa3BHTHE TPOIECCa, a TAKKE BBIIBUTATh
MIPEIOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTH WH(MOPMAIMH, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/]auH;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTECPIPETUPOBATH
UH()OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS HWHOOpPMAIMM W WIUTIOCTPUPOBATH
pelraemMble 3aJayd CXeMaMu, JAMarpaMmMaMu, HHOW Tpadukoil U wux
KOMOHMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTH WH(OOpPMAIIUU TIO KPUTEPHUSM, MPEIITOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCcAJIbHbIE YueOHbIe 1elCTBUA:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKIACHHUS B COOTBETCTBHUHM C
YCJIOBUSIMHU U LIEJISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 33]1a4i, KOMMEHTUPOBATh IMOIYYEHHBIN pe3yJbTaT;

B X0/ OOCY>KIEHHsI 331aBaTh BOIIPOCHI 110 CYILECTBY 00CYk/IaeMOIl TEMBI,
poOJIeMbl, peniaeMoi 3aJjauu, BEICKA3bIBATh UJIEH, HALIEJICHHBIE HA MMOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXICHUAMH JIPYyTUX
YY4aCTHUKOB AHaiiora, oOHapyXUBaTh Pa3MYMe U CXOJCTBO IMO3ULIUH, B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHUs  3aJadyd,  DKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEN ayUTOPHH;
[IOHMMaTh W HCIOJB30BaTh  IpPEUMyINEeCTBA  KOMAHIHOW  H
WHIUBUIYaIbHOM pabOThl TpH pELUIEHUH YYEeOHbIX MaTeMaTH4YeCKUX
3azay;

PUHUMATh LEJIb COBMECTHOW JEATENBHOCTH, IJIAHUPOBATH OPraHU3aLUI0
COBMECTHOH paboThl, pacupelnessiTb BHABI pPadOT, JOrOBapUBATHCA,
00CyX/1aTh IPOLIECC U Pe3yJIbTaT pabOThl, 0000IIATh MHEHHSI HECKOJIBKHUX
JIFOICH

y4acTBOBaTh B TPYyNmoBBIX (opmax paboTel (0OCyXkaeHus, OOMeEH
MHEHUSIMH, MO3TOBbI€ IITYPMbl U JPYTUE), BBIIOJHATH CBOIO YacCTh
paboOThl M KOOPJUHUPOBATH CBOM JCUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPUSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, allfTOPUTM pelIeHUs 3aaauu (UiIu ero
4acTh), BBIOUPATh CIOCOO pEIIeHUs] ¢ YYETOM HMMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHUPOBATH
BapUaHTHI pEIICHU ¢ y4ETOM HOBOM MH(GOPMAIIUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJLJIEKT:

BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJII —IIpolecca u
pe3yibpTaTa peluieHus MaTEMaTUYECKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIpU PEHICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTHOOK, BHISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTHA IMOCTABJICHHON LEIH
U YCIIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WJIM HEIOCTHIXKECHUS 11EJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHiy o0yueHus B 7 Kjacce OOyYarOIIMIICA NOJYYHT CIEAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucji1a ¥ BBIYUCTICHUSA

BrinonusaTh, couyeTas yCTHbIE W THCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JIEUCTBUS C pPallMOHATbHBIMU YUCIIaAMHU.

HaxonuTe 3HaYeHWS YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3zHOOOpa3HbIC
CriocoObl M MPUEMBI BHIYUCIICHUSI 3HAUYCHUI JPOOHBIX BBIPAKECHHUH, COJEp KAIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMMCH YUCENT K JIPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYUBATH PAIUOHAIILHBIC YUCIA.

OKpyTrasTh YucIIa.

BBINONHATh TPUKHUIKY U OLEHKY PE3yJibTaTa BbIUYUCICHUM, OLICHKY 3HAYEHUN
YUCJIOBBIX BbIpaXE€HUU. BBIMOMHATH NEUCTBUS CO CTENEHSIMHU C HATypabHBIMHU
MOKa3aTEISIMH.

[IpuMeHsAT,  NpPU3HAKK  JACIMMOCTH,  PA3j0KEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIUYMH, MPONOPHUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yAbTaThl PEIICHHs 3a7a4 ¢ Y4ETOM OTrpaHUYCHHM, CBSI3aHHBIX CO CBOWMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AnredpanvecKue BbIPpAKEHUA

Hcnons3oBaTh aredOpandyeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, HMPUMEHSTH
e€ B Iipoliecce OCBOCHHS Y4eOHOTO MaTepuara.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUNM NpPU 3aJaHHBIX 3HAYCHHSX
MIepPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — I1I€JIOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOIOOHBIX CIIATa€MBbIX, PACKPBITUEM CKOOOK.

BBINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOTOYJIEH M MHOTOWIEHa Ha
MHOTOYJICH, TPUMEHATH (hOPMYJIbI KBaJIpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAracMbiX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpuMensaTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHBIX 3a7a4
13 MaTEMaTHUKH, CMEKHBIX MIPEJIMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU ITOKA3ATENSAMH IS
npeoOpa3zoBaHus BHIPAKCHHM.



YpaBHeHUS U HEPABEHCTBA

Pewlats JMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsaTh, sBisieTCS
JIM YUCJIO KOPHEM YpPaBHEHHUSI.

[IpumensTs rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[longObupate nOpuMepbl Map YKCEN, SBJSIIOMIUXCA PEIICHUEM JIUHEUHOIO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJB3YSICh TIpapUKOM, MNPUBOJUTH MHPUMEPHI PEIICHUS
ypaBHEHUS.

Pemiath cucteMbl IBYX JIMHEHHBIX YPABHEHUN C ABYMS EPEMEHHBIMU, B TOM
quciie rpa@uiecKu.

CocraBnsaTh W pemarh JWHEMHOE YpAaBHEHHE WM CHUCTEMY JIMHEWHBIX
ypaBHEHHII TI0 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MMOJYyYCHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIUE 338 JaHHBIM
KOOpAUHATaM, JTy4H, OTPE3KU, UHTEPBaJIbl, 3aIIUCHIBATh YHCIIOBbIC POMEKYTKH Ha
aNreOpandecKoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU MO 3aJaHHBIM KOOpAHHATaM,
CcTpouTh rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuchiBaTh € MOMOIIBI (YHKIIUH U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, I[€HA, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMM 10 3HAUYCHUIO €€ apryMeHTa.

[lonumats rpaduueckuil cocoO MpeACTaBiICHUS W aHaIM3a WHOOpPMAaINH,
W3BJICKATh U MHTEPIIPETUPOBATH MH(GOPMAIINIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koniy oOyuenus B 8 kiacce oOydarOmIMIiCS MOJNYYHUT CIEAYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUA

Hcnonp30BaTh HayaJdbHbIE MPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUS, OKPYTJIICHUS U BBIYUCICHUM, N300paXkaTh NEeHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHU, WCIIOJB3YS MPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpKAUIUX KBaJpaTHbIE KOPHH, HCIHOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb30oBaTh 3amucu OOJIBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JE€CITHYHBIX
npo0eii u creneHeit yucna 10.

AuredpanvyecKue BbIPpaKEeHUA

[IpuMeHsAT, TMOHSTHE CTENEHU C 1EJIbIM [O0KAa3aTelieM, BBIOIHATh
npeoOpa3oBaHus BBIPAXKEHHM, COAEPKAIIUX CTETICHU C IEIbIM IMOKA3aTEeIEeM.

BbIMIONHATH TOXKJIECTBEHHBIE MPeoOpa30BaHUs PALMOHATIBHBIX BBIPAKEHUI
Ha OCHOBE MPaBWI JCUCTBUN HAJl MHOTOUJIEHAMH U aJIre0pandecKUMu APOOSIMH.

PacknaapiBaTh KBaIpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh mpeodpa3oBaHus BEIPAKECHUN JIs1 PEIICHUS Pa3IUYHbIX 33]1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHelHbIC, KBaJpaTHbIE YPAaBHEHUS U palMOHAIbHBIC YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiiire uccaeoBaHusl YpaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux mpeAcTaBieHuil (yCcTaHABIUBATh, UMEET
Y YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILCHMS, €CIId UMEET, TO CKOJIbKO, U
pouee).

[lepexoauTh OT CIOBECHON (OPMYJIHMPOBKH 3adauM K €€ airedpandyeckoin
MOJIEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OLICHKH,
pelarh JUHEHHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOM U MX CHUCTEMBI, /1aBaTh
rpauyuecKy0 WLUTIOCTPALMI0O MHOXKECTBA pEUICHUH HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[loHumMaTh ¥ KCMONB30BATh (DYHKIIMOHAIBHBIE MOHITHUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O3HAUCHMS), ONMPEACNSTh 3HaueHHEe (YHKIUU O 3HAYEHUIO
apryMeHTa, ONpeaeAaTh CBOMCTBA (PyHKINH 10 €€ TpaduKy.

Crtpoutb rpaduku dIeMeHTapHBIX GYHKIIUNA BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBOIL
bynkuu 1o e€ rpaduky.

K koHiy oOyueHus B 9 kiacce oOydYarOmIMiiCS NOJYYHT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Yucna v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAlIUOHAIIbHBIC U UPPAllMOHATIBLHBIE YHUCIIA.

BeimonasaTh  apudMeTHdecKue JEeUCTBHS C  PAIlMOHAIBHBIMU  YHUCJIAMH,
coueTass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHITh BBIUUCICHUS C
UPpaLMOHATBHBIMU YHCTIAMHU.



HaxoauTh 3HadeHUs CTENEHEW C MEIbIMH ITIOKa3aTesiMU MW KOPHEH,
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyriarh JI€UCTBUTEIBHBIC YHUCJA, BBINOJHATh MPUKUJIKY PpE3yJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHEHHbIE M KBaApaTHbIC YPAaBHEHWS, YPABHEHUS, CBOMISIIUECA K
HUM, POCTENIINE TPOOHO-pallMOHATBHBIC YPaBHEHUS.

Pemate cucrembl AByX JIMHEHMHBIX YPABHEHUW C JIBYMs NEPEMEHHBIMH W
CHUCTEMBI IBYX YPABHCHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBJISICTCS JIUHEHUHBIM.

Pemiath TeKCTOBBIE 3ajayd alreOpaMvdecKUM CIIOCOOOM €  TTOMOIIBIO
COCTaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIECIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE ¢ IPUMEHEHHEM TpauiuecKuX mpeAcTaBieHu (yCcTaHABIUBATh, UMEET
JIA YPaBHEHUE WM CUCTEMA YPABHEHUW PELIEHHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemate nuHeElHBIC HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBa, M300pakaTh
pEIIICHUE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alMCHIBATh PEHICHUE C IMOMOUIBIO
CHUMBOJIOB.

Pemate  cuCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJPAaTHOE HEPABEHCTBO, M300pa)kaThb pPEIICHHE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aMMMChIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DyHKUMHA

PacriosnaBath (yHKIMH W3yYeHHBIX BUIOB. [loKa3piBaTh CXEeMaTHYECKH

pacIoioXeHne Ha KOOPAUHATHOW TUIOCKOCTH TpadukoB GyHKIWK BUAA: y = kx, y
=kx+b y=ki y=ax2 +bx + ¢ y=1x3, y=13x, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUU KOA()PUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouts U M300paXkaTh CXEMAaTUYECKU IpaUKU KBAaApATUYHBIX (YHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacno3naBaTh KBagpaTuyHyo QYHKIHUIO MO0 (opMyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPUHU.

Yucii0BbIe MOCTEAOBATEIBHOCTH U IIPOTPECCHH

Pacrio3HaBaTh apuMETHUECKYI0 M TE€OMETPUYECKYIO MpPOTPEcCUr MpH
Pa3HBIX CIIOCO0aX 3a/IaHuA.

BbINONHATE  BBIUMCIAEHHMS C HUCHOJb30BaHUEM (OPMYNT N-ro 4ieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCuii, CyMMBbI IIEPBBIX N YJIEHOB.

N300pakatb wieHbl MOCIEIO0BATEIbHOCTH TOYKAMU HA KOOPJAMHATHOM
IIJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIE C YHCIOBBIMH ITOCIEIOBATEIBHOCTSIMH, B TOM
YUCIIC 33JIaYU M3 PEaIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJIbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJuunyecTBo 4acos DJIeKTPOHHbIE
HanMeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnubie | IlpakTHueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
| UYucna u Beruncienus. PanmonanbHbie 17 1 bubnuotexa [JOK
yucia https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 AnreOpanyeckue BhIpaKEHUS 38 3 hits://m.cdsoo.r/7841 5590
but6mmoreka [JOK
3 YPaBHCHMS W HEPABCHCTBA 23 2 https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
4 Koopunarer u rpaguici. Gynkim 15 1 https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
> losTopenne i 06obmenme ? ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnubie | IlpakTuueckue (upp )
NporpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
but6mmoreka [JOK
. 1
1 Yucna u Berurcnenus. KBagparueie KopHU 16 hitps://m.cdsoo.rw/7841 7af8
) Uucna u BeruucieHus. CTeneHsb ¢ 1eIbIM 7 bubnuorexa [JOK
IoKa3arejeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaKEeHHUs. 5 bubmuotexa [JOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaKeHHUs. 17 ) bu6mmoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCcTBa. KBaipaTHbie bubnmnoreka [JOK
5 17 1
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus v HepaBeHCTBA. CHUCTEMBI 1 1 bu6muoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7841 7af8
bubnunoreka [JOK
8 PyHKIMH. OCHOBHBIC IOHATH 4 https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
. 1
? Dymxuun. Tuciossie pynxim 7 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOpeHKE 1 0000MmenNe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 8 0




9 KUIIACC

Koau4vecTBo 4acoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3iesioB U TeM uudpoBbie
Ne ni/m P Kontpoabnbie | IlpakTuueckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
| Uucna u BeruucieHus. JleiicTBUTENbHbIC g 1 bu6mmoreka [IOK
4ucia https://m.edsoo.ru/7f419d08
) YpaBHEHHs 1 HEPABEHCTBA. Y paBHEHUS C 16 | bubnmoreka [JOK
OJHOU EPEMEHHOU https://m.eds00.ru/7{419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 | bubnmnoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 11 1 hitps://m.cdsoo.rw/7f419d08
Bbub6mmorexa [JOK
1 1
. OymruH 6 https://m.edsoo.ru/7419d08
bubmnoreka LIOK
6 YucnoBble OCIEA0BATEILHOCTH 13 1 hits://m.cdsoo.r/7f419d08
. [ToBTOpEeHmE, 0600IIEHNE, CUCTEMATH3AIIHS 20 | Bbub6mmorexa [JOK
3HAaHUHI https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 7 0




IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OFPA30OBATEJIbHOM ITIPOT'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIC Pe3yJIbTATHI 0CBOCHNSI OCHOBHOM
NpoBepsieMor .
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
0 pe3yJibTaTa
1 Uucna ¥ BBIYUCIICHUS
11 BbImonHATh, codeTas yCTHble W NHCbMEHHBbIE NPHUEMBI, apudmMeTHuecKue
JIEICTBHS C pallMOHATIbHBIMU YHCIAMU
HaxomuTth 3HaueHusi YMCIOBBIX BBIPAXEHHM, NPUMEHATH pPa3HOOOpa3HbIE
1.2 crnocoObl W TpUEMBI  BBIUYMCIEHUS 3HAUYEHUH JPOOHBIX  BBIPAXKEHUH,
coJiepKamux 0OBIKHOBEHHBIC U JIECATUIHBIC TPOOH
[lepexonuth oT oaHOM (hOpMBI 3amucu 4ucen K Jpyroi (mpeoOpa3oBbIBaTh
1.3 JIECATUYHYIO JpO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUUHYIO APOOb)
1.4 CpaBHMBATH M YHOPSIOYUBATh PAllMOHAIBHBIE YUCIIA
1.5 OxpyrisaTh uucna
BoInonHATE MPUKUAKY M OLIEHKY pe3yJibTaTa BBHIYUCICHHM, OLEHKY 3HAYeHH
1.6 YHCJIOBBIX BBIPA’KEHUI. BBINOIHATE JEMCTBUSI CO CTENIEHSAMHU C HATyPaJIbHBIMU
MOKa3aTeISIMU
1.7 [IpuMeHsTh MPU3HAKK JIETUMOCTH, Pa3ioKeHHUE Ha MHOXKHUTENM HATypaJlbHbIX
qucell
PemaTth npakTHKO-OpUEHTUPOBAHHBIE 33Jayd, CBA3aHHBIE C OTHOLIEHHEM
1.8 BEJIMYUWH, MPOMOPLHUOHAIBHOCTHIO BEIMYHH, MPOIEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaThl peleHus 3ajad ¢  y4€TOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOMCTBAMH pPacCMAaTPUBAEMBIX OOHEKTOB
2 AnrebpanyecKkie BhIpaKESHUS
71 Hcnonp3oBath anredpandyeckyto TEPMUHOJIOTUIO M CUMBOJIUKY, IPUMEHSTH €&
) B [IPOLIECCE OCBOEHMS Y4eOHOT0 MaTepuasia
29 Haxomuth 3HaueHus OYKBEHHBIX BBIPAKEHUH TMPH 3aJaHHBIX 3HAYEHUSX
' NIEPEMEHHBIX
73 BrimonHaTe npeoOpa3oBaHus 1EJI0r0 BBIPAKEHUs] B MHOTOWIEH MPUBEICHUEM
) MOAOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK
24 BbInonHATE yMHOXEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOIOWIeHa Ha
) MHOTOYJIEH, TPUMEHATh (POPMYJIBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OCylIecTBIATh pa3OKEHUE MHOTOYJIEHOB HAa MHOXHUTEIM C IOMOULIBIO
2.5 BBIHECEHMSI 3a CKOOKM OOIEero MHOXHUTENS, TPYNIHUPOBKU CIIAraeMbIX,
npUMeHeHHs HOPMYJIT COKPAIEHHOTO YMHOKEHHUS
26 [TpumensaTh MpeoOpa3oBaHUs MHOTOWICHOB JIJIsl PEIICHUS PAa3MYHBIX 33134 U3
' MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKU




27 Hcnonws30BaTh CBOWMCTBA CTEMEHEW C HATYpPaJIbHBIMH IIOKA3aTEISIMU IS
) peoOpa30BaHUs BEIPAKEHUN
3 YpaBHEHUs 1 HEpABEHCTBA
Pemate nuHelHbIE ypaBHEHHsS C OJHOM MEPEMEHHOW, NMPUMEHss MpaBuia
3.1 nepexofga OT HUCXOAHOTO YpPaBHEHHS K PAaBHOCUIBHOMY eMy. I[IpoBepsrsb,
SIBJISIETCS JIM YMCJIO KOPHEM YPaBHEHUS
39 [TpumensaTs rpaduyeckrie METObl IPU PELICHUH JHUHEHHBIX YPaBHEHUH M UX
' CHUCTEM
33 [TogOupate mnpuMepsl Tap YWCEN, SBISIONIMXCS PEIICHUEeM JUHEHHOTO
) YpaBHEHUSI C ABYMSI IEPEMEHHBIMU
Ctpouth B KOOPIWHATHOU TIOCKOCTH TpaduK JIMHEHHOTO YPABHEHUS C IBYMS
34 MEPEMEHHBIMHU; TIOJB3YSACh TpapUKOM, TMPUBOJUTH TPHUMEPHI pEIICHUS
ypaBHEHUS
35 Pemiate cuctembl IBYyX JIMHEWHBIX YPAaBHEHHUU C ABYMSI NMEPEMEHHBIMHU, B TOM
) yucie rpadudecKku
CoctaBisiTh W peliaTh JUHEHHOE YpPaBHEHUWE WM CHUCTEMY JIMHEHHBIX
3.6 yYpaBHEHUN MO YCIOBUIO 3aJaud, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MOJTYYECHHBIN pe3ysIbTaT
4 Koopaunate! u rpaduku. OyHKIMN
N3o0paxaTh Ha KOOPJAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
4.1 KOOpAMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3aMUCHIBATh  YHUCIIOBHIC
MIPOMEKYTKH Ha aareOpandeckoM si3bIKe
4.2 OTMmedaTh B KOOPJMHATHOM MJIOCKOCTH TOYKH 10 3aIAHHBIM KOOPJAMHATaAM
4.3 Ctpouts rpaduku muHeHbIX QyHkuui. CTpouTs rpaduk GyHKINN v = [X]
OnuceiBaTh € MOMOMIBIO (YHKIMHA M3BECTHBIE 3aBHCHUMOCTH  MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE, IIEHY, KOJIMYECTBO, CTOMMOCTD,
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxonuth 3HaueHre HYHKIMH 110 3HAYCHHIO €€ apryMeHTa
[Tonumare rpaduyeckuil crmocod MpeacTaBIeHUS W aHalu3a HHQPOpPMAIUH,
4.6 M3BJICKaTh W WHTEPNPETUPOBATH HMHPOPMANUIO U3 TpaduKOB peaTbHBIX
MPOLECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon - .
oBepsieMbIe MpeaAMEeTHLIE Pe3YJILTATEI 0CBOCHUS OCHOBHOM
npoBepsieMor poBep pea pesy

0 pe3yJabTarTa

o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yucna v BRIYUMCICHUS

1.1

Hcnonbs30BaTh HadalbHBIE MPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
yucen Ui CpPaBHEHUS, OKPYIVIEHUST M BBIYMCICHUH, M300paxarhb
JEUCTBUTEIBHBIE YACIA TOUKAMHU HA KOOPJAMHATHOMN NPSMOU

1.2

[IpumensaTh mMoOHATHE apU(PMETHUYECKOrO KBaJpPaTHOrO KOpPHS, HaXOAUTh
KBaJ[paTHbIE KOPHH, UCIIOJIB3YsI IPH HEOOXOJUMOCTH KaJIbKYJISTOP, BHIIOIHATh
peoOpa3oBaHus BBIPAKEHUH, COAEpX aIIUX KBaJIpaTHbIE KOPHHU, HCIOIb3Ys




CBOMCTBA KOpHEN

Hcrmonp30BaTh 3amucH OONBIINX M MAajbIX YHMCEI C IIOMOIIBIO ACCATHYHBIX

1.3
npobeii u creneneit uncna 10

2 Anrebpanyeckue BbIpaKeHUs

71 [IpuMeHSTh NOHATHME CTENEHM C LEIbIM  I0Ka3aTelleM, BBINOIHATD
peoOpa30BaHus BBIPAKECHHUH, COAECPKALIMX CTENEHHU C 1IeJIbIM II0Ka3aTeleM

29 BBINONHATE TOXAECTBEHHbIE MPe0Opa30BaHMsl PALMOHAIBHBIX BBIPAXKEHUH Ha
OCHOBE ITPaBUJI JICHCTBUN HaJl MHOTOWJICHAMH H aJIredpandecKuMu IpoosMu

2.3 PacknanpiBath KBaApaTHBIN TPEXUIEH HA MHOKUTEIIH

24 [TpumensaTh peoOpa3oBaHMsI BRIPAKEHHUNA IS PEIICHUS Pa3TUYHBIX 3a7ad U3
MaTEeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PEeaJIbHOM MPAKTUKU

3 YpaBHEHHUsI U HEPABEHCTBA

31 Pemate nuHelHble, KBaJpaTHbIE YpaBHEHHUs M palMOHAIbHbIE ypaBHEHHS,
CBOJISIIMECS K HUIM, CUCTEMBI ABYX YpaBHEHUH C IBYMsI IEpEMEHHBIMU
[IpoBoaNTHE mpOCTEHIINE UCCIENOBAHUS YPAaBHEHMM M CUCTEM ypaBHEHUM, B

32 TOM 4YHCIE€ C NPUMEHEHHEM IpadUuecKuxX IpeICTaBlIeHU (ycTaHaBIIMBATh,
UMEeT JIM ypaBHEHHE WM CHUCTEMa YpPaBHEHUH pELIEHHUs, €ClIi HMEET, TO
CKOJIbKO, U Ipoyee)
Ilepexoauth OT ciIOBeCHOH (OpPMYJIHMPOBKU 3afauu K e€ anredpanyeckont

33 MOJIETIM C TIOMOILBIO COCTaBJICHHUS ypaBHEHHS WM CHCTEMbl ypaBHEHUH,
UHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJsbTarT
[IpuMmeHsTH CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, pellaTh

34 JUHEIHbBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOM M HX CHUCTEMBI, JaBaThb
rpadUyecKyr0 MJUTIOCTPALIMI0 MHOYKECTBA PEIICHWNH HEepaBEHCTBA, CHCTEMBI
HEPABEHCTB

4 OyHKIUU
[ToHnmMaTh M WCHOIB30BATh (YHKIHMOHAJIBHBIE MOHATHA U S3bIK (TEPMHUHBL,

4.1 CUMBOJIMYECKHE 0003HAUEHHS), ONPEALISITh 3HAaUCHHE (PYHKITUN TI0 3HAYCHHIO
apryMeHTa, ONpeJessiTh CBOMCTBA (YHKIMHU 1O e€ rpaduky
Ctpoutb rpaduKu 3JeMEeHTapHBIX (PYHKIUI BUA:

4.2 y=k/x,y=x2y=x3y=|X|, OMUCBHIBATH CBONCTBA YHCIOBOI (PYHKIHH I10 €

rpaduky
9 KUIACC
Kon n .
oBepsieMble NIPpeAMETHbIE Pe3yJabTaThl 0CBOCHUSI OCHOBHOI
NpoBepsieMor poBep pe pesy

0 pe3yJibTaTa

0o0pa3oBaTe/IbHOM NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucaa ¥ BEIYUCICHUS

1.1

CpaBHUBaTh U YIIOPSAI0YMBATh PAllMOHAJIbHBIE U HPPALMOHAJILHBIE YKCIIa

1.2

BrmmoaHATE apI/I(i)MeTI/I‘-ICCKI/Ie I[Gf/iCTBHSI C palMOHAJIbHBIMU YHCJIaMH, COYCTasd




YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYUCIICHUA C
HppalluOHAJIbHBIMU YN CJIAMU

1.3

HaXOI(I/ITB 3HAYCHUS CTEIICHEH C OCJIBIMU ITOKA3aTCIIIMHU U KOpHeﬁ, BBIYUCIIATH
3HAYCHHUA YHCJIIOBBIX BI)Ipa)KeHI/II\/’I

1.4

OprrJ'IS[TI) )Iel\/IICTBI/ITeJ'IBHI)Ie 4yucia, BbIIMOJHATE MTPHUKUIAKY PpE3yiibTaTa
BBIQHCHGHHﬁ, OLICHKY YHCJIOBBIX BBIpa)KCHI/Iﬁ

YpaBHEHHUs U HEPABEHCTBA

2.1

Pematp nuHeliHbIe ¥ KBaJpaTHbIE YPaBHEHUS, yPAaBHEHUS, CBOSAIIUECS K HUM,
npocTeiime ApoOHO-pallOHAIbHbBIE YPaBHEHHUS

2.2

Pemate cuctembl OBYX JIMHEMHBIX ypaBHEHUH C JBYMsI MEPEMEHHBIMU U
CHUCTEMBbl JBYX YpPaBHEHHI, B KOTOPBIX OJHO YpPAaBHEHHE HE SBISAETCS
JIMHEWHBIM

23

Pemate TekcTOBbIE 3ajauM  anreOpamvyeckuM CrIocoOOM C  TOMOIIbIO
COCTABJIICHUS yPABHEHUS WJIM CHCTEMBI JIByX YPAaBHEHUH C JBYMs
IIEPEMEHHBIMU

24

[IpoBoauTh mpocTeiiine HCcCcleAOBaHUs YPaBHEHUN W CUCTEM YpaBHEHHM, B
TOM 4YHCIIE C MpPUMEHEHHEM TIpaduyecKux NpeJCTaBIeHUN (Hampumep,
yCTaHaBIMBATh, UMEET JIM YPaBHEHHE WIIM CUCTEMA YPaBHEHUH pEIlIeHUs, eCIH
HWMEET, TO CKOJIBKO)

2.5

Pemars nuHeiiHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300paxarb
pelIeHre HEPABEHCTB HAa YUCIIOBOM MIPSAMOM, 3aIIUCHIBATh PEIICHUE C IIOMOLIBIO
CHUMBOJIOB

2.6

Pemrate cucTemsl JINHEWHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIFOYAKOLINE
KBaJ[paTHOE€ HEPAaBEHCTBO, HM300pa)kaTh pELICHHE CHCTEMbl HEPAaBEHCTB Ha
YUCJIOBOM ITPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIbI0 CHMBOJIOB

2.7

Hcnons3oBaTh HCPABCHCTBA IIpU PCHICHUHA PA3JIMYHBIX 3a/a4

OyHKIUU

3.1

PacniosHaBath (yHKIMM HM3Y4YCHHBIX BHOB. [lOKa3pIBaTh CXEMAaTHYECKU
pacroyiokeHue Ha KOOPJIMHATHOM TIOCKOCTH TpaguKoB (GYHKIMH BUIa: y=KX,
y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYEHUH KOI()PHUIMECHTOB,
OMHCBIBATh CBOMCTBA (DYHKIIHHA

3.2

[Toka3pIBaTh CXeMaTHYECKH DACIOIIOKCHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB QyHKIMI BUaa y = VX, Y = |X| 1 onuCBhIBaTh CBOKWCTBA (PYHKITHIA

33

Crpouth M u300pakaTb CXEMAaTWYECKH Tpa(uKH KBaApaTHYHBIX (YHKIHH,
OITMCHIBATH CBOICTBA KBAIPATHYHBIX (QYHKIMH MO UX rpaduKam

34

Pacnio3naBate kBajipaTHUHYIO (QYHKIHIO TIO Gopmylie, TPUBOIUTH MPUMEPHI
KBaJIPAaTUYHBIX QYHKIUH U3 peabHON JKU3HHU, PU3HKH, TEOMETPHH

ApudmeTrnueckas U reoMeTpUyYeCcKas Iporpeccuu

4.1

Pacrnio3HaBath aprpMETHUECKYIO U T€OMETPUUYECKYIO TPOTPECCHH TIPU PA3HBIX
cnoco0ax 3aaaHus

4.2

BhIONMHATE  BBIYMCICHUST C  HCIOJNB30BaHHMEM (OpMyNT n-ro  4WieHa
apudmeTnyecKoil U reOMeTPUUYECKOI MPOrpeccuii, CyMMbI MEPBBIX N UJICHOB

4.3

I/1306pa>1<aTL YICHBI IIOCJICOOBATCIIBHOCTH TOYKaMM Ha KOOp,HHHaTHOﬁ
TIJIOCKOCTH




44

Pemarp 3amaum, CBSi3aHHBIE C YHUCIOBBIMHM IIOCJEIO0BAaTEIbHOCTSIMHU, B TOM
quciae 3ajJjauyd U3 pealbHON KU3HM (C HCIOJNb30BaHUEM KaJbKYJIATOPA,
1M (POBBIX TEXHOJIOTHIT)




HHPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Uucna v BBIYUCTICHUS
JlpoOu OOBIKHOBEHHBIE U AECATHUYHBIC, NEpeXoa OT OAHOW (opMbl 3amucu
1.1 npobeit k gpyroit. IloHsTHE panMOHAIBLHOTO YHCIA, 3alKCh, CPAaBHEHHE,
YHOPSAOYMBAHUE PALIMOHAIBHBIX YHCEI
12 Apudmerndeckre IeHCTBUS ¢ PallMOHAIBHBIMHU YMCiIaMu. Pemienue 3amgay u3
peanbHOM MPaKTUKU HA YaCTH, Ha IpooU
13 CreneHp C HaTypajdbHBIM IIOKa3aTelleM: OIpeAeTeHue, IpeodOpa3oBaHue
BBIpQ)KEHUI Ha OCHOBE ONPENICIICHNUS, 3aUCh OOJIBIINX YUCEI
1.4 [TporeHTsI, 3aMKch MPOIIEHTOB B BUJE APOOH M APOOH B BUIE MPOLEHTOB. Tpu
OCHOBHBIE 33/1a41 Ha IPOLIEHTBI, PEIICHHE 3a/1a4 U3 pealbHON NPAKTUKU
15 [IpumeHeHne  NpPU3HAKOB  JE€JIMMOCTH,  pa3JOKEHUE HAa  MHOXKHUTEIH
HaTypaJIbHbIX YUCEIl
16 PeanbHble  3aBucMMOCTH, B TOM  4YHcle MpsMas U oOpaTHas
IPONOPLUUOHAIBHOCTH
2 AnreGpanyeckue BbIpaKeHUs
71 IlepemeHHbIE, YNCIIOBOE 3HAUYEHUE BBIPAXEHUS C MepeMeHHOU. JlomycTumble
3HAYEHUSI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIMUYMHAMU B BHUAE (HOPMYIIBI.
Brruucnenus no gopmynam
23 [Ipeobpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXK/IECTBEHHO PaBHBIE BHIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM ITI0KA3aTEIEM
25 OpHowieHbl U MHorousneHsl. CreneHb MHorowieHa. Clio)KeHHE, BBIYMTAHUE,
YMHOKEHUE MHOTOWIECHOB
26 @DopMyJIBl COKPAIIEHHOTO YMHOXKECHMSI: KBAaIpaT CyMMBbl M KBaJApaT Pa3HOCTH.
DopmyJia pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIN
3 VYpaBHeHus
31 VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHJILHOCTb YPaBHEHUN
3.2 JIuneliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
YpaBHEHUs, PEIICHNE JINHEWHBIX YPAaBHEHHUU
33 CocraBiieHne ypaBHEHHI IO yCJIOBUIO 3ajaud. PelleHne TEeKCTOBBIX 3aJad C
IIOMOUIbIO YPaBHEHUN
3.4 JluneitHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €T0 TpauK
Cucrema [ByX JIMHEHHBIX YpaBHEHMH C JByMs I€peMEHHbIMU. PemieHue
3.5 CHCTEM YpaBHEHUH CIIOCOOOM NOJCTaHOBKH. IIpumepsl peleHuss TeKCTOBBIX
3a]1a4 ¢ NOMOUIbIO CUCTEM YpaBHEHUN
4 Koopaunate! u rpaduku. yHKuuu




4.1 Koopannara Touky Ha npsamoit
42 Uucnosble IpoMexyTKU. PaccrosiHue mexay AByMs TOYKAMHM KOOPAMHATHOU
MPAMOI
43 [IpssMmoyronpHast cucrema koopauHaT, ocu Ox u (Oy. Abciucca U opauHATa
TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
4.4 ITpumepsl rpfl(pHKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB peanbHBIX
3aBUCUMOCTEN
4.5 [Tonsarue pynkun. I'padux Gynkiun. CBoiicTBa GyHKIHIA
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['padux pynkuum y = [x|
4.7 I'paduueckoe penieHne JIMHEHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX ypaBHECHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 UYucna v BBIYUCICHUS
1.1 KBanpatusiii kopenb u3 uucna. l[loHstue 00 HppalMOHAIBHOM YHCIHE.
JlecsiTuunblie TPUOIMKEHUST UPPAIIMOHATIBHBIX YHCE
CBoiicTBa apu(MeTHUECKUX KBAaApaTHBIX KOpPHEH U MX TNPUMEHEHUE K
1.2 peoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN M BBIYUCICHUSM. JleHiCTBUTETBHBIE
yucia
1.3 Crenens ¢ 1eabIM NokazarteneM U e€ cBoiictBa. CtaHgapTHas 3aluch Yncia
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBanpathblii TpéxusieH, pa3inoxkeHne KBaApaTHOro TpEXWieHa Ha MHOXKHUTETN
22 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHUE, JCJICHHE allreOpandecKkux Apooeit
24 PanmonansHbie BEIpayKEHUS M UX TpeoOpa3oBaHUE
3 VYpaBHEHUSI U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHue, ¢popmyiia KOpHEH KBaJpaTHOIO ypaBHeHus. Teopema
Buera
3.2 Pemenne ypaBHeHui, CBOASIIMXCA K JINHEWHBIM U KBaJAPAaTHBIM
3.3 [Ipocreiimue qpoOHO-pallnOHANIbHBIE YPaBHEHUS
I'paduueckas MHTEpHIpEeTaLUsl ypaBHEHUN C JABYMS NEPEMEHHBIMH U CUCTEM
3.4 JIMHEWHBIX ypaBHEHUN C ABYMs NepeMeHHbIMU. lIpumepsl pemeHus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IBYMsl IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3a/1a4 aNredpandeckum crnocooom
3.6 UucoBble HEPABEHCTBA U UX CBOMCTBA




3.7 HepaBeHcTBO ¢ 0qHOM TEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHON NIEPEMEHHOU
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHON
4 OyHKIUU
4.1 [Tonstue dynkiuu. O6nacTh onpeneaeHuss 1 MHOXKECTBO 3HAUCHUN (YHKITHH.
Cnioco0b1 3aanust QyHKIHNA
4.2 I'paduk pynkuuu. YreHre cBOUCTB GYHKIMH 10 €€ rpaduky
4.3 [Tpumeps! rpadukoB QYHKIHIA, OTPAXKAIOIINUX PeaTbHbBIE MPOIECCHI
4.4 OYHKIIMK, ONUCHIBAIOIIME TMPSMYI0O H OOpaTHYH MPOMOPIMOHAIBHBIC
3aBHCUMOCTH, UX rpaduKu
4.5 OyHkuMHU y =x?, y = x’
4.6 Oyukimn y = Vx, y = |x|
4.7 I'padpuaeckoe pernieHne ypaBHEHUN ¥ CHCTEM YPaBHCHUIMA
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COEePKAHMS
1 Umnca v BBIYUCICHHS
11 PamionanbHble 4YMcna, WppalOHATBHBIE YWCIA, KOHEYHbIE U OECKOHEUHBIE
] JIECATHYHbIE JPOOH
MHO0€eCcTBO I€WCTBUTENBHBIX YHUCEN, IEHCTBUTENIbHbIE YHCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOH. B3auMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOKECTBOM
' NEHCTBUTENBHBIX YUCET U KOOPAUHATHOM npsiMoil. CpaBHEHHE NEHCTBUTENbHBIX
qucell
1.3 ApudmeTnueckue eCTBHsI ¢ JeHCTBUTEILHBIMU YHCIAMU
N3mepenus, npuOirmKeHus, OleHKU. PasMepbl 00BEKTOB OKPY>KAIOIIEro MHPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpykaromeM wmupe. [IpubmmkéHHoe 3HaueHUe
' BEITMYUHBI, TOYHOCTh NpuOmmkenus. Okpyriaenue uncen. [Ipukunka u omeHka
pe3yJIbTATOB BHIYMCIICHUM
2 YpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEeHUs ¢ OJJHON NTEPEMEHHOMN
2.2 JluneitHoe ypaBHeHue. Penienue ypaBHeHMi, CBOASIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOISIIIIMXCS K KBAJIPATHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHUss YypaBHEHUW TpEeThed W
' YETBEPTOW CTENEHEN PA3JIOKEHHEM HA MHOKUTEIIN
2.5 Pemrenue npoOHO-paliMoOHaIbHBIX YPABHEHHUI
2.6 Cuctembl ypaBHEHUHN
2.7 YpaBHeHuUE ¢ AByMsI IEPEMEHHBIMH H €r0 rpaduk
2.8 PemreHne cucreM NBYX JIMHEWHBIX YPABHEHUH C ABYMSI IEPEMEHHBIMU




Pemenne cucreMm IByX ypaBHEHMI, OJHO M3 KOTOPBIX JMHEHHOE, a JIpyroe —

2.9 .
BTOPOM CTENEHU
2.10 I'paduueckasi MHTEpIIPETALUs CUCTEMbl YPAaBHEHHH ¢ ABYMS IEPEMEHHBIMU
2.11 PerieHue TeKCTOBBIX 33j1au allre0pandeckuM Croco0oM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne TMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOMN
2.14 PelreHne cucTteM JUHEHHBIX HEPABEHCTB C OQHOW IIEPEMEHHON
2.15 KBagparHbsle HEpaBEeHCTBA
216 I'paduueckas mHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IEpPEMEHHBIMU
3 DyHKIMU
31 KBagpartuunas ¢yHkuus, e€ rpaduk u cBoiictBa. IlapaGomna, koopanHaThl
BEPIIMHBI 1apadoJIbl, OCb CUMMETPUHN TapadoJIbl
3.2 I'paduku Qynkimii y=kx, y=kx+b u uX cBOHCTBa
33 I'paduku Qynkimii y=k/x, y = x° u X cBOWCTBa
3.4 I'paduku pyHkuui , 1 UX CBOWCTBA
4 UYucioBble 10CIEI0BATEIBHOCTH
41 Omnpenenenre M crnocoObl 3aJaHKs YHCIOBBIX IMOCJIENOBaTeIbHOCTEN. 3agaHue
' M0CJIeI0BATENbHOCTH PEKYPPEHTHOM hopMyiol U popMyIIoif n-ro yieHa
49 Apudmernueckass mnporpeccus. DopMynsl n-ro  uwieHa apH(pMeTHUECKOit
IIPOTPECCUU, CYMMBI NIEPBBIX 71 YIECHOB
43 I'eomerpuueckass mnporpeccus. Dopmysbl 7n-TO  4WI€HA TIE€OMETPUYECKOM
IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB
4.4 N300pakeHne dYieHOB apu(METHYECKOW U T'eOMETPUYECKO mporpeccuit
TOYKaMHU Ha KOOPJIMHATHOM MIIOCKOCTH. JINHEHWHBIN U SKCITOHEHIIMATbHBIA POCT
4.5 CI10’KHBIE TTPOIIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30BAHUSI

Kon
npoBepsieMor
0 TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
Ha ocHOoBe PI'OC

YMeHue onepupoBaTh MOHITHSIMH: MHOKECTBO, IMOJMHOXKECTBO, OIEpalluu
HaJl MHOXXECTBAaMH; YMEHHME OIEPUPOBAThH MOHATUAMU: Tpad, CBA3HBIA rpad,
JIEPEeBO, LMK, MPUMEHATh WX IMpPU PELICHUM 3a/ay; YMEHHE HCIOJIb30BaTh
rpaduyeckoe MpeICcTaBIeHUe MHOXKECTB JJISi ONKCAHMs pealIbHBIX MPOLIECCOB
Y SIBJICHUI, IPU PEIICHUH 3aa4 U3 JPYTUX YYEOHbIX TPEIMETOB

YMeHune omnepupoBaTh NOHATHSAMHU: OIPEACIICHHE, aKCUOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIC BBICKA3bIBAHMUS,
IIPUBOANTH MIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHUU

YMeHue onepupoBaTh NOHATUIMU: HATYpPajIbHOE YUCIIO, IPOCTOE U COCTABHOE
YUCI0, JETUMOCTh HaTYypaJIbHBIX YHCEI, MPU3HAKU JIEIMMOCTH, LEJI0€ YHUCIIO,
MOJIyJIb YKcTia, OOBIKHOBEHHAs POOb U EeCATUYHAs APOOb, CTaHIAPTHBIN BU
YuCIa, PAIMOHAIBHOE YHCJIO0, HPPAlMOHAIBHOE YHCIO, apu(DMETHUECKHUI
KBaJpaTHbI KOPEHb; YMEHHUE BBIIIOJHATh JEUCTBUS C YMCIAMHU, CDABHUBATh U
YIOPSAOYMBATh YHUCIA, MPEICTABIATh YHCIA HAa KOOPAMHATHOM MPSIMOM,
OKpYIVIITh YHWCIIA; YMEHUE JeNlaThb IMPUKUAKY M OLEHKY pe3yJbTara
BBIUHCIIEHUH

YMeHne onepupoBaTh MOHATHUSIMH: CTENEHb C IEJBIM  ITOKa3aTelieM,
apu(MeTHYECKUI KBaJpaTHBI KOpEeHb, MHOTOWIECH, anredpandeckas JIpoOb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJlbHOW CTENICHH OOJIbIIIE €IUHHMIIBI,
YMEHHUE BBIMOJIHATH Pacy€Thl 0 popMyniam, mpeoOpa3oBaHus IEbIX, IPOOHO-
pAallMOHATIFHBIX ~ BBIPAKCHUA W BBIPAKCHHA C KOPHIMH, pa3IOKECHUE
MHOTOWJIEHa Ha MHOXXWTEIHM, B TOM 4YHCIE C HCIOJb30BaHUEM (opmyl
Pa3HOCTH KBAJIPATOB M KBAJpaTa CYMMBbI H Pa3HOCTH

YMeHue onepupoBaTh NOHATHUAMHU: YUCIOBOE PABEHCTBO, YPABHEHHUE C OJHOHU
IIEPEMEHHOM, YUCIOBOE HEPaBEHCTBO, HEPABCHCTBO C IEPEMEHHOH; YMEHMHE
pemaTb JMHEWHBIE W KBaJpaTHbIE ypaBHEHMs, JpOOHO-pAaLlMOHAJIbHbIE
YpPaBHEHUsI C OJHOM IIEPEMEHHOH, CUCTEMBbI ABYX JIMHEWHBIX YpPaBHEHUH,
JVHENHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U APOOHO-PALlMOHAJIbHbIE
HEPaBEHCTBA C OJHOM IEPEMEHHOW, B TOM YHUCJE IPU PELICHUU 3a1ad U3
JpyrMX TIpEAMETOB M IPAKTHUYECKHX 3a4ady; yMEHHE HCIOJIb30BaTh
KOODJIMHATHYIO TPSMYIO M KOOPAMHATHYIO IUIOCKOCTb JIsi HM300pa)KeHUs
pelIeHU YpaBHEHW, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATHAMHU: (yHKIUSA, Tpaduk GyHKIUH, HYIH
GYHKIIUM, TPOMEXKYTKA 3HAKOMOCTOSHCTBA, MPOMEXKYTKA BO3pacTaHUS,
yObIBaHMS, HauOoOJIbIIEE W HaWMEHbINEe 3HA4YCHHWs] (DYHKIMH; YMEHHE
OTIEpUPOBATH MOHATUAME: MIPsIMasi IPOMOPLIHUOHAEHOCTD, TWHEHHAS (DYyHKITHUS,
KBaZpaTuyHas (yHKIUsA, OOpaTHas TMPOMOPIMOHATLHOCTh, Tapabona,
runep0osia; yMeHue CTpouTh rpaduku QyHKIHMHA, UCTIONB30BATh TPAPUKH IS
OTIPENIeJICHUs] CBOMCTB IMPOIECCOB M 3aBUCUMOCTEH, U pEIICHUs 3ahad u3
JOPYTHX Y4YeOHBIX MPEIMETOB W PEAIbHON JKU3HM, YMEHHE BBIPAKATH




dbopMyIaMu 3aBUCUMOCTH MEX]Ty BETUIHMHAMHI

YMeHHE ONCpHUPOBAThH MOHATHAMU: MOCIICA0BATCIbHOCTD, apI/I(l)MeTI/I‘ICCKaSI n
TrEOMETPUYECKas] IIPOrPECCUH; yMEHHE HCII0JIb30BaTh CBOICTBa
nocieaoBareabHOCTeN, (OpPMyJbl CyMMBbl M OOINEro Wi€HAa NpPU PEIICHUU
3aJa4, B TOM YHCJIE 3a/1a4 U3 APYTUX YUYeOHBIX MPEJAMETOB U PEabHOM KU3HU

YMeHue pemars 3aaud pa3HbIX THUIIOB (B TOM YMCJIE HA MPOLIEHTHI, AOIH U
4yacTH, JBW)KEHHE, padoTy, IIeHy TOBapOB M CTOMMOCTb IMOKYNOK M YCIYT,
HAJIOTH, 3aJayd U3 O0JIaCTM YNpPaBIEHHUS JIMYHBIMH M CEeMEHHBIMU
¢uHaHCaMM); YMEHHUE COCTaBJIATH BBIPAKEHHUS, YpaBHEHMs, HEpaBEHCTBA U
CHUCTEMBI II0 YCIOBHMIO 3aJadyd, MHCCIEN0BaTh IIOJy4YCHHOE pEIICHUE U
OILICHUBATH MPABAONOI00HOCTH MOJTYYEHHBIX PE3YJIbTaTOB

YMeHHne onepupoBaTh MOHATUSAMHU: (UTypa, TOYKA, OTPE3OK, MpsiMasi, Iyd,
JOMaHas, yroJl, MHOTOYIOJbHHK, TPEYrOJbHUK, pPAaBHOOEAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, TPSMOYTOJIBHBIA TPEYTOJIbHUK, MEINaHa,
OuccekTpuca M BBICOTA TPEYTOJbHMKA, YETHIPEXYTOJIBHUK, Mapaliesorpamm,
pOMO, MPSIMOYTOJIBPHHK, KBAJIpaT, TPANENus; OKPYKHOCTb, KPYT, KacaTelbHas,
3HaKOMCTBO C IPOCTPAHCTBEHHBIMHU (UTypaMH; YMEHHE peliaTh 3a/1a4H, B TOM
YrcIie U3 MTOBCETHEBHON JKU3HU, HA HAXOXICHUE TCOMETPUICCKUAX BEIMUYUH C
IPUMEHEHHUEM M3YUYCHHBIX CBOMCTB (UTryp U (haKkTOB
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YMeHue  onepupoBaTh — MOHSATHSAMU:  pPaBEHCTBO  (UIYp, PaBEHCTBO
TPEYTOJbHUKOB; TMAapaIeIbHOCTh W MEPIEHANKYISPHOCTh TPSMBIX, YIOJ
MEXIY MPSIMBIMH, MEPIEeHIANKYJSIP, HAKIOHHASA, MPOEKIUs, mogodue duryp,
NOAOOHBIE TPEYTOJIbHUKH, CHMMETPHS OTHOCHTEIBHO TOYKHM WU IPSIMOW;
YMEHHE pacro3HaBaTb pPaBEHCTBO, CUMMETpHIO U mopobue  uryp,
HapaJuIeIbHOCTh U MEPIEHANKYISIPHOCTD MIPSIMBIX B OKPYKAIOIEM MHpE

11

YMeHne onepupoBaTh MOHATUSMHU: JUTHHA, PACCTOSIHUE, YroJl (BeIMYMHA YTJIa,
CHUHYC U KOCHHYC yTJIa TPEYTroJIbHUKA), IJI0IA/b; YMEHUE OLIEHUBATh Pa3Mephbl
MIPEMETOB M OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHUE MPUMEHSITHh (OPMYJIbI
MEPUMETPA U IUIOIIAAM MHOTOYTOJBHUKOB, JJIMHBI OKPYXKHOCTHM M IUIOLIAJH
Kpyra, o0beMa MPsSMOYTOJBHOTO TapajUieienuneaa; yMEHUE MPUMEHATH
MIPU3HAKU PABEHCTBA TPEYTOJBbHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJbHHKA,
teopemy I[ludaropa, TpuroHomeTpuueckre COOTHOUICHUS MJISI BBIYMCIICHHS
JUIMH, PACCTOSIHUM, IIOMANEN

12

YMmenne n3o0paxxath IIOCKHE (PUTYPBI U UX KOMOMHALIMH, TIPOCTPAHCTBEHHBIE
Gurypsl oT pykH, ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPE/CTB MO0 TEKCTOBOMY HJIM CHMBOJIbHOMY OITUCAHHUIO

13

YMeHue onepupoBaTh IOHATUSAMH: IPSAMOYTOJIbHAs CHUCTEMa KOOpAUHAT;
KOOPJIMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, MPOU3BEACHHE BEKTOpa Ha
YUCIIO0, CKAISIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHME UCII0JIb30BAaTh BEKTOPHI U
KOOPJIMHATHI Ul IPEICTABICHUs NaHHBIX U PEIICHMS 3aJay, B TOM YUCIE U3
JPYTUX y4eOHBIX MPEJAMETOB U PEaTbHOM KHU3HH

14

YMeHue onepupoBaTh MOHATHUSIMH: CTOJIOMKOBBIE M KpPYTOBBIE JHUArpaMMEI,
TaONUIBI, cpefHee apupMeTHUecKoe, MelruaHa, HauOoJbllee U HalMEHbIIee
3HA4YeHHUsI, pa3Max YHCIOBOTO HabOpa; yMEHUE M3BIIEKATh, HHTEPIPETUPOBATH
U T1peoOpa3oBbIBaTh HH(OpPMALMIO, TPECTABICHHYI0 B TaOiauIax M Ha
auarpamMmax, OTpaKalollyld CBOWCTBA UM XapaKTEPUCTUKHU  PEabHBIX
MPOLIECCOB U SBIIEHUH; YMEHHE pAclO3HaBaTb H3MEHYMBBIC BEIWYMHBI B
OKpYXarolleM MUpe
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YMeHue onepupoBaTb HOHATHUSMHU:  CIy4aWHbIM  ONBIT  (CiIy4aiHbIN
9KCHEPUMEHT), 3JIEMEHTApHOE COOBbITHE (3JIEMEHTApHBIM HCXOJ) CIy4yaiHOro
OMbITa, CIy4yailHOe CcOObITHE, BEPOSTHOCTb COOBITUS; YMEHHME HaXOIUTh
BEPOSITHOCTH CIIydyallHbIX COOBITMM B ONBITAX C PABHOBO3MOXXHBIMH
AIIEMEHTAapHBIMU  COOBITUSIMH;  YMEHUE  peuiarb  3aJadyd  METOJIOM
OpPraHM30BaHHOTO Iepedopa M C UCIOJb30BAaHUEM IIpaBUJa YMHOXCHHUS;
YMEHHE OLIEHUBATh BEPOSTHOCTU PEAIbHbIX COOBITHM U SBJIEHUH, TOHUMATh
POJIb MPAKTUYECKU JOCTOBEPHBIX M MaJIOBEPOATHBIX COOBITHI B OKpPY>KarolLIeM
MUpPE U B OJKU3HH; 3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEJ U €T0 POJIbIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOMAIIMHA M3yYEHHBIH METON Ui PELIeHHs 3aJauu,
IIPUBOANTH MPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B MIPUPOJE U KU3HU,
pacro3HaBaTh IPOSIBICHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, OIIMCHIBATH
OTZENbHBIE BBIJAIOIIMECS PpE3YyJbTaThl, IIOJYYEHHbIE B XOJAE PA3BUTHSA
MaTE€MaTUKU KaK HayK{, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUH U
MX aBTOPOB B OTE€YECTBEHHON ¥ BCEMUPHOU HCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'D ITO MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT CO/lePAKAHUS
Kox
1 Uuciia v BBIYMCICHUS
1.1 HatypasnbHble u nienble ynciia. [Ipu3Haku AeIMMOCTH HEbIX YHCell
12 OOBIKHOBEHHBIE U JECATUYHBIE JPOOM, MPOLEHTHI, OCCKOHEUHbIE MEPHOAUYECKHUE
JIpobu
1.3 PanmonanpHbie yncia. ApudmMernyeckue onepaiuuy ¢ paliuoHaJIbHbBIMH YUCIaMU
1.4 JleiictBuTenbHble ynciia. ApudmeTnyeckue onepanyy ¢ AeHCTBUTEIbLHBIMU YHCIAMU
15 HpI/I6J'II/I)KéI-£HI>Ie BBIYMCIICHHUS, IPABWJIa OKPYIJICHHUs, IPUKHUIKA U OLIEHKA pe3yJbpTaTa
BBIYHMCIICHU
2 AnrebpanuecKue BHIPAXKECHHUS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHMSI C IEPEMEHHBIMM)
29 Crenenp ¢ uensiM nokasareneM. CTeleHb ¢ palMOHAIBHBIM MOKa3aTeneM. CBOMCTBa
CTENEHU
2.3 MHOTO4YIEeHbI
2.4 Anrebpandeckas 1po0b
25 Apudmerndeckuii KOpeHb HaTypaibHOU creneHu. [leiicTBus ¢ apudmernyeckuMu
KOPHSIMHM HaTypajJIbHOW CTENEHU
3 YpaBHEHUs U HEPABEHCTBA
3.1 I{enpie u 1poOHO-paloOHATBHBIC YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPAaBHEHUM
3.2 I{enpie u npoOHO-panoHaIbHBIC HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekCTOBEBIX 3a71a4
4 UuciioBbIe OCIIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aJaHUs ITOCJIEA0BATEILHOCTEN
4.2 ApudmMernueckas u reoMmeTpuaeckas nmporpeccuu. @opmyia CI0KHBIX MPOIIEHTOB
5 DOyHKIMHU
OyHKIUA, crnocoOsl 3aganus ¢yHkuun. ['paduk Gynkmuu. OO6IacTs omnpenencHus u
51 MHOKeCTBO 3HaueHul ¢(ynkumu. Hymu ¢yskmun. [TpoMexyTku 3HAKOMOCTOSHCTBA.
' [IpoMexyTk MOHOTOHHOCTH (GYHKIUU. MakcuMymMbl M MHUHHUMYMBI (DYHKIUH.
HawuOospiiee 1 HauMeHblee 3HaYeHNUE PYHKIMU HAa IPOMEKYTKE
6 KoopauHatsl Ha IPsIMOM M IIIIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA INIOCKOCTH
7 ['eomerpus
7.1 ["'eomeTpuueckue GUrypsl 1 X CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOTOYTOJIbHUKH
7.4 OKpYy>KHOCTb U KPyT'
7.5 W3MepeHne reoMeTpru4eCKUX BeJIMYUH




7.6

BekTops! Ha IJIOCKOCTH

8 BeposiTHOCTB U cTaTHCTUKA
8.1 OnucarenbHasg CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoOxecTBa
8.5 I'padmr
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