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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMsI: OHAa 00ECTIEYUBACT U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOr0, TaK W TyMAaHUTApHOIO IMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HpOJIOJKEHUsT 00pa30BaHUs U B TIOBCEIHEBHOMN KU3HU. Pa3zBuTHe y o0yuarommxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUW M CYIIHOCTH anreOpamdecKux
abcTpakiuii, cnoco0e OTpaKEHNUs MaTEMAaTUYECKON HAyKOM SBJICHHI U MTPOLIECCOB
B MpUPOJE U OOILIECTBE, POJIM MATEMaTHUYECKOIO MOJEIUPOBAHHS B HAyUYHOM
MO3HAHUM U B IPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIallTallid B COBPEMEHHOM IT(PPOBOM
obmiectBe. M3ydenue anrebpel oOecriedyMBacT pa3BUTHE YMEHHUs HAOIIOJaTh,
CpaBHUBAaTh, HAXOMUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCUCTBUSI M BBIBOJHI,
dbopmynupoBath yTBepkAeHH. OCBOEHUE Kypca anreOpbl o0ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaroIIUXCs: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHIYKTUBHBIE PAacCYXKICHUs, 0000IIeHNe U KOHKPETU3AINIO, aOCTparupoBaHue M
aanoruto. OOyuyeHue  anrebpe  mpeanoyaraeT  3HAUYUTENbHBIH  00BEM
CaMOCTOSITENTFHOW  JIEATEBHOCTH OOYYaIOIINXCs, TIO9TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3aleil 1esTeIbHOCTHOTO MPUHIINIA 00yYeHNSI.

B crpykType mnporpamMMmbl ydeOHOTO Kypca «Anredpa» miisi OCHOBHOTO
o61iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT CO/AEPIKATEIbHO-METOAMYECKUE
muHuH: «Yucnaa v BEIYHCIEHUSNY, «ANreOpandecKke BhIpAKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX colepikaTelbHO-METOIUYECKUX
JVHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS €
APYTUMH €ro JuHUSAMH. B Xozme wu3yuyeHHs ydeOHOTO Kypca oOOydarommMmcs
MPUXOJUTCS JOTHUECKH PaCCyXKIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIFOUYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3jesiax
MaTeMaTHYeCcKOro 00pa3oBaHus U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTuueckoro s3bika. Comep)kaTenpbHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIA XapaAKTEDP.

Conepxxanne nuHUM «Yucna W BBIYHCICHHUS» CIYXXHT OCHOBOM JUIs
JaTbHEHIIIETO W3YYCHHs] MaTeMaTHKH, CTIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIH30BAThCS AITOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEIHEBHOM
U3HU. Pa3BUTHE MOHATHS O YMCJIEe Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAiHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandecKre BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOLIUXCS
MaTEeMaTHYeCKOro amnmnapara, HeoOXOAUMOTro JUIsl PeLIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI0 001iero oOpa3oBaHMsl Y4eOHBIM MaTepuan TPYyHNIUPYeTcs BOKPYT
palMOHAJIBHBIX BBIpaXXKEHUI. AnreOpa AEeMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JJI1 IOCTPOCHHSI MaTeMaTHYECKUX MOJIENEH, ONHUCAaHHUS NPOLECCOB U
ABJICHUM peanpbHOrOo Mupa. B 3agaunm oOyueHus anrebpe BXOASAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOEGHHMS Kypca HUH(GOpPMATHKW, M OBJAJCHHE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanne cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CHOCOOHOCTEM K MAaTeMaTHYeCKOMY TBOPUECTBY.

Copepxanve pyHKIMOHAIBHO-TpaUuecKoi JIMHUM HAlleJIEHO Ha MOJy4YeHue
OoOy4YaroMIMMUCS 3HAHUU O (PYHKUMSIX KaK BaKHEWIIEH MaTEeMaTUYECKON MOJIENH
JJIs1 ONMCAHUS U MCCIEA0BaHUs pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUN B MPUPOE
u obOmectBe. M3yuenue marepuana crocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHUS UCTIOIb30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHUE
IIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY IaHy B 7-9 kiaccax u3ywaeTcsi ydeOHBIM Kypc
«Anredbpa», KOTOpBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3/ielbl COIEPKAHUS:
«Yucna u BBIUKCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», «DyHKIMMY.

Ha u3ydenue yuebHOro Kypca «Anredpa» orBoautcs 303 vaca: B 7 kinacce —
102 gaca (3 gaca B Hefento), B 8 kinacce — 102 ygaca (3 yaca B Heneno), B 9 kiacce
— 99 gacos (3 yaca B HEJETIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Yucii1a ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOd OT OJHON (OpPMBI 3amUCH
npoberi k apyroi. IloHsTHE palMoOHAIBLHOTO 4YMCIIA, 3alKCh, CpPaBHCHHE,
YyHOPSIOYMBAHUE  PALMOHAIBHBIX 4ucel. ApupMeTudyeckue AEUCTBUS C
palMOHAJIbHBIMUA YKCIIaMU. Pelienne 3amad u3 peaqbHOW NMPAKTUKU HAa 4YacTH, Ha
Ipoow.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejesieHue, IpeoOpa3oBaHue
BBIPAXKEHHUI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MPOLIEHTOB B BHUJE JIpoOU U ApOoOH B BUJE NMPOLEHTOB. TpH OCHOBHBIE 3a7auM Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON IIPAKTHUKH.

IIpumMeHeHne TOPU3HAKOB  JCIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCle TOpsiMas MW oOparHas
IIPONIOPLIHOHAIIBHOCTH.

Auredpanveckne BbIpaKeHHUS

IlepeMeHHBIE, YNCIIOBOE 3HAUYCHUE BBIPAKECHUS C IIEPEMEHHOM. JlommycTUMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMU B BUJIE
dbopmyibl. Beruucnenus no gopmynam. [IpeobpazoBanue OyKBEHHBIX BHIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIpAXEHUsS, TMpaBuia MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, TpaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHounensl 1 MHOrouseHsl. CteneHp MHOrowieHa. ClokeHue, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXXEHHMs: KBaapar
CyMMBl W KBaApar pasHocTd. PopMmyia pa3HOCTH KBaaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHO>KHUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHUS, IpaBuia MPeoOpa3oBaHMs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEW JIMHEUHOIO
YpaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOILBI YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NIEPEMEHHBIMM U e€ro rpaguk. Cucrema qByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIE€peMEHHbIMU. PemeHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. I[lpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.



DOyHKUNHA

KoopanHara Touky Ha npsiMoi. YucnoBble MPpOMEXKYTKH. PaccTosiHue Mexay
JIBYMs TOYKAMU KOOPJIAUHATHOM MPSAMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKU Ha KOOPJAUHATHOM TuIocKocTH. [Ipumeps! rpadukoB, 3ajaHHBIX (GOpMyTIaMu.
Utenue rpadukoB peanbHbIXx 3aBucumocTedl. [lonsarue Qynknuu. ['padux
¢bynkuuu. CoiicTBa GyHkumil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumnu
y = |x|. I'paduueckoe pelieHre JTUHEHWHBIX YPABHEHUHM W CHUCTEM JIMHEHMHBIX
YpPaBHEHUM.

8 KVIACC

Yuciia ¥ BBIYUCICHUSA

KBaaparubeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHUCIE.
Hecstuunble NpUOIMKEHUST UppallMOHANIbHBIX yrcen. CBolcTBa apuMeTHYECKUX
KBaJIPaTHBIX KOPHEHN M X MIPUMEHEHHE K PE0OPa30BAHUIO YMCIIOBBIX BbIPAXKEHUI
Y BBIYHCIECHUAM. Jl€CTBUTENBHBIC YUCIIA.

CreneHb ¢ LenbIM MokazarteneM 1 e€ cporictsa. CTaHaapTHas 3alUCh YACIA.

Auredpanveckne BbIpaKeHHUs

KBagparueiii  TpEXwieH, pa3jokKEHHE KBAaApPaTHOrO TPEXWIEHA  Ha
MHOHUTEJIN.

Anrebpanueckass poOb. (OCHOBHOE CBOWCTBO airedpanyeckoil Apoou.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHME, JEJICHHE airedpandyeckux JapoOei.
PannonanbHble BhIpaXXKEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHUI, CBOASIIMXCS K JUHEWHBIM U KBaJIpPaTHBIM.
[Tpocreiimne ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padmyeckas uHTEpIpETALIMS YPABHEHUN C JBYMSI IIEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpaBHEHUW C JByMs NEpeMEHHbIMU. [IpuMepsbl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Perenne TekCTOBBIX 3a7a4 anreOpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OJAHOM NEPEMEHHOMU.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

DOyHKIUU

[lonstue @ynkuuu. OOnacTh oONpeneNeHuss W MHOXECTBO 3HAUYCHHM
¢bynkuun. CiocoObl 3a1aHus PyHKIUH.



I'padpux dbynxkuun. Urenne cBoiicTB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKoB QYHKIHA, OTPAKAIOIMIUX PEATLHBIE TPOIECCHI.

OYHKIUU, OMUCHIBAIOIIAE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, uX rpaduku. OyHkunn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pElIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KUIACC

Yucaa v BIYMCICHUSA

PannonanpHbie 4mcla, UppalioOHANIbHBIC YKCIIa, KOHEYHbIE M OECKOHEUYHBIE
JecATUYHbIE ApoOU. MHOXKECTBO IEUCTBUTENIbHBIX YHUCEI, IEUCTBUTENIbHBIE YnCia
KaKk OECKOHEUHbIE JECSATUYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXY MHOKECTBOM JCHCTBUTEIBHBIX YMCEII U KOOPJIMHATHOM MIPSIMOU.

CpaBHeHHE JIEWCTBUTENIbHBIX YHCEN, apu(PMETHUYECKUe JEHUCTBUA C
JNENCTBUTENBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOWIEr0 MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIEM MHUpE.

[TpubnuxénHoe 3HAYEHHE BEIIMYUHBI, TOUHOCTh MpUOImkeHus. OKpyrieHue
yucen. [Ipuknika u onieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneitHoe ypaBHeHUE. Penienne ypaBHEHUH, CBOISIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
buksanpatrHoe ypaBHeHue. [IpumMepsl pelieHuss ypaBHEHUN TPETHEU U YETBEPTOMU
CTEIICHEN Pa3I0)KEHUEM HA MHOKUTEU.

Pemenue npoOHO-palMOHAIBHBIX ypaBHEHUU. PelieHne TeKCTOBBIX 3amad
anredpanvyeckuM METOJIOM.

VYpaBHeHUEe ¢ ABYyMs NEpeMEHHbIMH U ero rpaduk. Pemienue cucreM aByX
JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU. Penienue cucrem AByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHHEHHOE, a Jpyroe — BTOpOW cremneHu. | 'paduyeckas
UHTEPIIPETALIAS CUCTEMBI YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Periennie TEKCTOBBIX 3a/1au aNreOpandecKuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOW mHepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoW. KBaapaTHele HepaBEeHCTBA.
I'padprueckass wHTEpHperanys HEPABEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKUNHA

KBagparnunas ¢ynknus, e€ rpaduk u coiictBa. [lapabGoma, KoopauHATHI
BEPIIMHBI TapadO0JIbl, 0Cb CAMMETPHH MapadOJIbI.



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

YucaoBble M0C/JI€10BATEILHOCTH U MPOrPecCcH

IloHATHE 4YHCIIOBOM ITOCIENOBATENBHOCTH. 3aJaHHME IOCIEI0BATEIBHOCTH
peKkyppeHTHOM hopmyIioi u popMyioil #-ro ueHa.

Apudmerrnueckass U reoMerpuueckas mporpeccur. PopMmysibl n-ro ujeHa
apu(PpMETUIECKON 1 T€OMETPUUECKON MTPOrPeCcCuii, CYMMBbI IIEPBBIX # YJIEHOB.

N300paxkeHre 4wiIeHOB apu(PMETUUYECKOM W TeOMETPUYECKOW MpOrpeccHii
TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBINM M DKCIIOHEHIMAJIbHBIM POCT.
CnoxHbIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«Anrebpa» XapaKTepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KEHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO 0053aHHOCTEN I'pa)k/IaHWHA U peai3allu ero
opaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp IpakJIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTUYECKUX 3a/1ady
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MAaTeMaTHYECKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUI YCHEIIHOW MpodeccroHaTbHOM
JESATENbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIBHON TPAEKTOPUH O0pAa30BaHUsS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUW, YMEHUIO BHUAETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTalUueld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl uelIoBEYECKOi
JEATENBHOCTH, HTANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpPeJICTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIIEOBATEIbCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanme, (GopmMupoBaHHMEe KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0JIArONMOJIYy YU :

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUSA B HMHTEPECAX CBOETO
30pOBbS, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (30pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, MPHU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 e IpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUECHTAlMEN HA NIPUMECHEHHE MATEMATUYECKUX 3HAHUM T PEIICHUS 3aj1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEeW Cpelbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM HX BO3MOJKHBIX TIOCJICACTBUM JIsi OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelieHus;

8) apanTanusa K M3MEHSAIMUMCS YCJIOBHUSM COUMAJIBHOM WM NPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPUOOpEeTaTh B COBMECTHOHM ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopMyIHpOBaTH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEN, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYaIllMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIe pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATh W OICHWBATH PHUCKH H
MOCJIeICTBYSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBUSA

ba3oBble 1ornueckue aeicTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TIPU3HAKH MAaTEMaTHIECKHIX
O00BEKTOB, TOHATHN, OTHONICHWH MEXKIY TMOHATHIMH, (OPMYIHUPOBATH
OTIpENCNICHNs]  TOHSATWW, YCTAHABIWBATh CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA s OOOOIICHHS W CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3A;

e BOCIpPUHWUMATH, (opMyTHpoBaTH W  MPEOOPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBISITP ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpeYMs. B (aKTax, AAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpPUM A BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaTh apPryMEHTAlLlMI0, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh croco0 pemieHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUIeHUs, BbHIOMpaTh HauOoJiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKe 1eMCTBUA:

HCIIOJIB30BaTh BOIMPOCHI KaK HCCIIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUS,
(GopMyIMpOBaTh BOMNPOCHI, (UKCHPYIOLIME MPOTHBOPEUHUE, NpPOoOIeEMYy,
CaMOCTOATENLHO YCTAaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUMO0TE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEHI MaTeMaTHYECKOro OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy co00M;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, HMCCIIENOBaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaK¥Ke BBIIIBUTATh
MIPEOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, ITaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a1a4H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOWpATh (GopMy TMpeACTaBiIeHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
pelraemMbie 3aJayd  CXE€MaMHM, JAuarpaMMaMu, HWHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIUU TIO KPUTEPHUSM, MPEITOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAaMOCTOSATEIHHO.



KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

BOCIIPUHUMATh U (OpMyIHUpOBaTH CYXKIEHUS B COOTBETCTBUH C
YCIIOBUSIMU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /aBaTh IMOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
poOJIeMBbl, perraeMoi 3aJ1auu, BHICKa3bIBaTh U], HAIleIEHHBIC HA MIOUCK
peIlIeHusl, COMOCTaBISATH CBOU CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3IMYUe€ U CXOJICTBO TMO3UIIUHU, B
KOPPEKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
OPEJICTaBIsATh  PE3yNbTaThl  pEHIeHHs  3aJadyd,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YU4ETOM 3a]1a4 NMPE3EHTAMN U OCOOEHHOCTEHN ay IUTOPHH;
MOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHANBUAYAIbHON pabOThl TpU pEImIeHUH YYEOHBIX MaTeMaTHYEeCKHX
3amad;

MPUHUMATh 1EJIb COBMECTHOU JEATEIHHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHABI paboOT, JOroBapUBATHCA,
00Cy»KIaTh MPOLIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNHoBBIX (opmax paboTel (oOCyXIeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI M JIpyTH€), BBINOJIHATH CBOK YacCTh
paboThl ¥ KOOPAMHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLIEHHWBATh KadyeCTBO CBOETO BKJIaJa B OOMIMH MPOIAYKT MO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE YHHBepcaJbHbIE Y4eOHbIE JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aJlICOPUTM pelIeHus 3aAauu (WU ero
9acTh), BBIOMpATh CIOCOO pEIICHHS ¢ YY4ETOM HMMEIOIIHNXCS PECypCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHUPOBATh
BapUAHTHI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJH), 3MO]_[I/IOHaJIbHLII7[ HHTEJJICKT:

BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, HAlJICHHBIX OIMMMOOK, BBISIBJCHHBIX TPYIHOCTEH;



e OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEATEIBHOCTH IIOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIEIH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYArONIMICS TONYYHUT CIEAYIOIIHE
NpeIMETHbIE PE3yJIbTATHI:

Yucji1a ¥ BBIYUCTICHUSA

BrImiontHTh, coYeTas YCTHBIE W NMHChbMEHHBIC MPUEMBI, apu(hMETHUECKHE
JEUCTBUS C PAIIMOHATLHBIMU YU CIIAMHU.

HaxonuTe 3HaYeHUS YHUCIOBBIX BBIPAKEHUW, MPUMEHATH Pa3HOOOpa3HbIC
CIOCOOBI ¥ MPUEMBI BBIYUCIICHHS 3HAYCHHH APOOHBIX BBIPAXKCHUH, COACPIKAITUX
OOBIKHOBEHHBIE U IECATUYHBIE TPOOH.

[lepexomuTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroi (mpeodpa3oBhIBATH
JECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JCCATUUHYIO IPOOD).

CpaBHHBATH M YIIOPSIOYMBATH PAITIOHALHEIC YHCTIA.

OKpyrisTh yucia.

BbITIONHATE TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHHM
YHCJIOBBIX BBIPQXCHHI. BBIMOTHATH NEUCTBUSA CO CTENEHSMH C HaTypajlbHBIMH
MOKa3aTeIISIMH.

[IpumeHsATh  TpPU3HAKK  JETUMOCTH,  pa3lIoKEHHE HAa  MHOXKHUTEIH
HaTypaJIbHBIX YHUCEIL.

PemaTe TpakTUKO-OpUEHTHPOBAHHBIC 3aJa4d, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOTOPIIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl peUIeHus 3a7a4 C y4€TOM OTPAHMYEHUMN, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AnredpanvyecKue BbIpaKeHUA

Hcnonp30BaTh anreOpandecKyl0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaa.

Haxonute 3HaueHUst OyKBEHHBIX BBIPAKEHHM NpPH 3aJaHHBIX 3HAYEHUSX
MIePEMEHHBIX.

BeimonHSITh  mpeoOpa3oBaHUST  IEJIOTO0  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbITIONIHATS YMHOXKEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOrodJieHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBHIHECEHHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CIAraeMbiXx,
npuMeHeHUs! GOpMYJT COKPAIIEHHOTO YMHOKEHUS.



[IpumensaTs nmpeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHHS PA3IMYHBIX 33724
U3 MaTeMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTENEHEW C HATypajJbHBIMH IOKa3aTeNAMH IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUSA U HEPABEHCTBA

PemaTte nuHeiHble ypaBHEHUS C OJHOM MEPEeMEHHOW, NMPHUMEHss MpaBuia
nepexoja OT UCXOJHOTO YPAaBHEHMSI K paBHOCWIbBHOMY eMy. [IpoBepsiTh, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpaduyecKkre METOIbI TP PEIICHUN JTUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBISAIOMIUXCA PEIIEHUEM JIMHEHMHOIro
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpauKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHMHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
quciie rpa@uIecKu.

CocraBnsaTe W peuiaTh JMHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUN TIO0 YCJOBHUIO 3a/layd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJy4EHHBIN Pe3yJIbTaT.

DOyHKUNHA

N300pakath Ha KOOPAMHATHOM MPSIMOI TOYKU, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, MHTEPBaJbl, 3aAMKCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAMHATaM,
CTpouTh rpaduky TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKUIMNA U3BECTHBIE 3aBHCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMS, pPACCTOSHHE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne QPyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUs] W aHalu3a UHGOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh UH(OPMAILIUIO U3 IPAPUKOB peaIbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOydYarOHIMICS TOIYYHUT CIEAYIOIIHNE
MpEeIMETHbBIE PE3YJIbTATHI:

Yucia v BBIYMCTIEHUSA

Hcnonb30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh J1eWCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.



[IpumensaTe moHATHE apUPMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIUThH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJAMMOCTU KaJIbKYJSTOP, BBITIOJHATD
npeoOpa3oBaHUsl BBIPAXKEHUM, COACPKAIMUX KBaJApPATHBIE KOPHU, HCIOJIB3YS
CBOMCTBA KOpPHEMN.

Hcnonp30BaTh 3amucyu OOJIBIIMX M MAJIBIX YUCEN C MOMOIIBIO JTECSITHYHBIX
npoOeii u creneHelt yucia 10.

AJiredpanyvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHW C IEJbIM T[OKa3aTeleM, BbINOIHATD
peoOpa30BaHUs BHIPAKEHUH, COJEPIKAINX CTETICHH C [ETBIM MOKa3aTeIeM.

BbITIONIHATE TOKJECTBEHHBIE MPeoOpa3oBaHUs PalMOHATBHBIX BBIPAKECHHI
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYIECHAMH U aJIreOpanyecKUMM IPOOSIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTh mpeodpa3oBaHus BRIPAKECHHUM IS PEIICHUST PA3TUYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEaTbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeiHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiire uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUN (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WM CHCTEMa YpPAaBHEHUU pEUIeHUs, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ ainredpandeckoit
MOJIENIM C TIOMOILIBIO COCTaBJICHUS YpPAaBHEHUS WIM CHCTEMbl YypaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHAT, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JIi CpPAaBHEHUS, OILICHKH,
pemiarh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOW W UX CHCTEMBbI, JaBaTh
rpauuecKkyo WUTIOCTPALMIO MHOXKECTBA PpELICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumaTh ¥ KCMONB30BaTh (DYHKIIMOHANBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJINUECKUE O0O03HAUCHMS), OMpEACNATh 3HaueHHe (DPYHKIMU O 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2,y =x3,y = [x|, y = VX, onucsBaTh CBOICTBa UYHCIOBOIL
byHKImn 10 €€ rpaduKy.

K xoHmy oOyuenuss B 9 kJjacce oOydyaromuiicsi TMOMYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAIIBHBIC U UPPAllMOHATILHBIE YHUCIIA.



Bremmonuate  apudmMeTHdeckne JSHCTBHS C  PAIllMOHAIBHBIMH  YHCIIAMH,
coyerass yYCTHbIE H THMCbMEHHBICE MPUEMBI, BBINOJHATh BBIYUCICHUSA C
MppalMOHATbHBIMUA YHCIIAMMU.

Haxomute 3HaueHHWs CTENEHEW C LEeNbIMU I[OKa3aTeas MU W KOPHEW,
BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUM.

OKpyraiaTh JI€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUJKY pe3yJsibTaTa
BBIYMCJICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHEHHBIE W KBaJpaTHBIE ypPaBHEHWS, YPABHEHUS, CBOJSIIHECH K
HUM, TIPOCTEHIINE APOOHO-PAITMOHATBHBIC YPABHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YpPAaBHEHUM C JIBYMsA INEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pematp TekcTOBBIC 3ajayd  aIreOpaMvYecKUM CIIOCOOOM ¢  ITOMOIIBIO
COCTABJICHUS YPABHEHHUS WJIM CUCTEMBI JIBYX YPABHEHUH C IByMsI IIEPEMECHHBIMH.

IIpoBoauTh NpoCTENUIINE UCCIENOBAHUS YPABHEHUW U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'paPUUECKUX MPEJACTaBICHUN (yCTaHABIMBATh, UMEET
JI1 YPaBHEHUE WM CUCTEMA YPABHEHWM PEIIEHHS, €CIIH UMEET, TO CKOJbKO, U
nmpouee).

Pemiate nuHelHBbIE HEpPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABCHCTB HA YUCIOBOW NPSIMOM, 3aMMCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABCHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alUChIBATh PEIIEHUE C TOMOUIBLIO CHMBOJIOB.

Hcrnonp30BaTh HEPpABEHCTBA MTPU PEIIEHUH PA3JIMYHBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (yHKIIMM H3ydeHHBIX BUJOB. [loka3bpiBaTh CXEeMaTHYECKU

PacCIONIOKEHUE Ha KOOPJIMHATHOU MIIOCKOCTU rpadukoB GyHKIUN BUaa: y = kx, y
=k +b y=ki y=ax2+bx +c y=x3 y=1x y=|x|, B 3aBucHMOCTH OT
3Ha4YeHUH KOA(PPUIIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U M300pakaTh CXEMATHYECKU TpaPUKU KBaIPATUYHBIX (DYHKIIHIA,
OIKCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKITHH 110 MX TpadrKaM.

Pacrio3HaBaTh KBaApaTHIHYHO (QYHKIHIO 1O (GOPMYJIE, TPUBOIUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMHA U3 peaTbHOMN KU3HU, QU3HKH, TCOMETPHH.

YucsioBble MOC/IE10BATEIHLHOCTH H TPOTPecCuu

Pacrio3naBaTh apu(METHYECKYI0 U TEOMETPUYECCKYIO MPOTPECCHU TpU
pPa3HBIX CrocoOax 3aaHusl.



BeIMOMHATE  BBIUMCIEHHUS C HUCIOAb30BaHHEM (OpPMYJ N-TO WICHA
aprU(PMETHICCKON ¥ T€OMETPHUCCKON MTPOrPECCHii, CYMMBI TICPBBIX N YJICHOB.

N300pakaTh YICHBI IOCIICIOBATEIBHOCTH TOYKAMHU Ha KOOPIWHATHOM
MJIOCKOCTH.

Pemate 3agaum, CBSI3aHHBIE C YHCIOBBIMH IIOCICIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYU M3 PeaJbHOM KU3HH (C MCIOJIb30BAHUEM KaJIbKYJISATOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanMeHoBaHHe pa3/1esioB U TeM undpoBbIe
Ne i/t P Kontpoubnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
) Uucna u BerunciaeHus. PanimonanbHbie 13 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 ¥ PaBHEHIs I HEpaBeHCTBa 8 ! 1 https://m.edsoo.ry/7f415b90
but6mmoreka [{OK
3 Koopawsatet u rpaguicH. Pymiimn 23 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 Anrebpanyeckue BhIPaXKEHUS 51 1 https://m.edsoo. /7415590
but6mmoreka [JOK
> [osropenme n 0bodmenue / ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 3 2




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3eioB H TeM nu(ppoBbIe
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (g )
NPOrpamMMmsbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsl
) AnrebpanyecKue BHIPaXKEHUS. 16 1 bu6mmoreka [IOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
2 Yucna u Beruncnenus. KBagpatHele KopHH 15 1 ngj;;fg;?ﬁ}; £417af3
3 YpaBHeHus u HepaBeHCTBA. KBaipaTHbie 9 1 bu6mmoteka [IOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BbIpaXKeHHs. 5 1 bubnuoreka LIOK
KBanpaTHblil TpéxuieH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. CHCTEMBI 13 1 bubnuoteka [{IOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
6 VYpaBHeHus U HepaBeHCTBa. HepaBencrsa 11 https-//m.edsoo /741 7afR
but6mmoreka [JOK
7 DyHKUHH. OCHOBHEIC IOHATHA 4 https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
8 Dymxupm. Huciosbie pyniimn 10 https://m.edsoo.ru/7f417af8
Uucna u Beruucienus. CTeneHsb ¢ 1eabiM bubmmoreka [JOK
9 8
MOKa3aTejieM https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 IT 6 1
OBTOpeHHE 1 0000meRHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 3




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Ne i/m Konrposbnsie | IIpakrnyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
) Uucna u Beruucienus. JleicTBUTENIbHbBIC 13 1 bubmuoreka [JOK
qrcia https://m.edsoo.ru/7f419d08
Bbu6mmoreka [JOK
2 PyHKLHH 19 ! https://m.edsoo.ru/7f419d08
3 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C g 1 bu6nuoreka [JOK
OJHOU NEPEMEHHOU https://m.edsoo.ru/7f419d08
bubmuoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitos://m.edsoo. ru/7F419d08
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 17 1 1 bubnunoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
6 YucnoBkle MOCIEI0BATEIBHOCTH 15 bubmoreia HOK
CTOBPIC TOCTCAOBATEIRHOC https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CHCTEeMATH3AIUS 21 | bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 3 3




IHOYPOYHOE IIJIAHUPOBAHHUE
7 KJIIACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabhbie
padoThbI

IIpakTnyeckue
padoThbI

[ToBTOpEeHue Kypca MaTeMaTHKH 6 Kjlacca

[ToBTOpEHME Kypca MaTeMaTUKH 6 Kiacca

[TonsiTHE palMOHAIIEHOIO YUCIa

Apudmerndeckue 1eHCTBHS C
panroHaIBLHBIMH YHCIIAMH

Apudmerndeckue 1eHCTBHS C
palnroHAIBHBIMU YU CIAMU

CpaBHeHue, ynopsiiouuBaHue
paIoHaIbHBIX YHCET

CpaBHeHue, ynopsiiouuBaHue
paIrMOHATBHBIX YHCEIT

CpaBHeHue, ynops0uuBaHue
paIMoHaIBHBIX YHCET

IIpeoOpa3oBanne OYKBEHHBIX BbIPaKEHUH,
packpbITHEe CKOOOK U TIPUBEACHUE
MOJI0OHBIX CaraeMbIx

10

IIpeoOpazoBanne OyKBEHHBIX BHIpAKEHUH,
packpbITHEe CKOOOK U MPUBEACHUE
MOJOOHBIX ClTaraeMbIX

11

IIpeoOpazoBanue OyKBEHHBIX BBIpAKEHUH,
pacKpbITHE CKOOOK U MPUBEACHUE




HOI[O6HLIX cJlara€MabIX

[Ipeo6pa3oBanne OYKBEHHBIX BbIpaKEHUH,

12 pacKkpbiTHE CKOOOK U MPUBEICHUE 1
MOIOOHBIX ClIaraeMbIX

13 O060011eH e U crucTeMaTu3alus 3HaHU! 1

14 VYpaBHeHUe, IpaBuiia NpeoOpa3oBaHus 1
yYpaBHEHHUSI, PABHOCUIBHOCTb YPaBHEHUI

15 VYpaBHeHue, mpaBuiia npeodpazoBaHus |
YpaBHEHHUSI, PABHOCUJIBHOCTh YPaBHEHUI

16 JIuneitHOE ypaBHEHUE C IBYMS |
MIEPEMEHHBIMH U €ro rpaduk

17 JIuHeiitHOE ypaBHEHUE C IBYMS |
MIEPEMEHHBIMH U €ro rpaduk

18 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUN 1

19 Pemenue 3a1a4 ¢ NoMoIIbI0 ypaBHEHUN 1

20 DopmyJibl 1

21 O06001IeHre 1 cucTeMaTH3alus 3HAHNI. |
[IpakTnueckas pabora

22 [Tonarue GpyHKIUN 1

23 UucnoBble TPOMEKYTKH 1

24 Brruucnenue 3naueHnii GyHKIMM 110 |
dbopmyie

25 I'padux bysaxmmm 1

26 CpoiicTBa QpyHKIMI 1

27 JIuneitnast pyHKIHSA 1

28 Jluneiinas QyHKUMSA 1




[Ipsimas u oOpaTHas

29 MIPOMOPLUOHATIBHOCTH 1

30 [Ipsimas 1 oOpaTHast |
MIPOMOPLHUOHATIBHOCTH

31 [loctpoenue rpadurka TuHeHON QyHKIUU 1

32 IToctpoenue rpaduka TuHEHHON QyHKINH 1

1 O0600611eHre 3HaHu# 0 TeEMe. 1
[IpakTuueckas pabora

34 CreneHs ¢ HaTypajIbHBIM ITOKa3aTeIEM 1

35 Crenenb ¢ HaTypaJIbHBIM [TOKa3aTeIeM 1

16 CBoiicTBa CTENEHH ¢ HaTypalbHbIM 1
II0Ka3aTeneM

37 CBoiicTBa CTENEHH ¢ HATypaIbHbIM 1
MoKa3aTesineM

13 CBolicTBa CTENEHU C HATYPAJIbHBIM |
MoKa3aTesineM

39 OpnHousEeH M €ro CTaHAapTHBIN BT 1

40 YMHO)XeHue oJHOowIeHOB. Bo3BeneHue 1
OJITHOYJIEHA B CTENIEHb

A1 YMHO)KeHue 0qHOYWIeHOB. Bo3BeneHue 1
OJIHOYJIEHA B CTENIEHb

42 OyHKIMU Y =X 2 U y = X 3 U uX rpaduku 1

43 OYyHKIMU y =X 2 My = X 3 1 ux rpaduxu 1

44 O0600111eH e U crucTeMaTu3alus 3HaHU! 1

45 MHOro4JIeH U €ro CTaHAAPTHBIA BU 1

46 MHOro4IeH 1 ero CTaH/1apTHBIN BU 1




47

CnokeHre ¥ BEIYUTaHHE MHOTOUYJICHOB

1
48 CiokeHre 1 BEIMUTaHHEe MHOTOUJIEHOB 1
49 YMHOKEHHE OTHOYIEHA Ha MHOTOWIEH 1
50 VYMHOXKEHHE OJHOUYJIeHA HAa MHOT'OUJICH 1
51 VMHOKEHHE OJHOUYJIEHA Ha MHOTOUJIEH 1
5 Brinecenune o01mero MHOKHATENIS 3a |
CKOOKH
53 Brinecenne o0mero MHOKHATENIS 3a 1
CKOOKH
54 Brinecenne o0mero MHOKHATENS 3a 1
CKOOKH
55 O00011IeHre ¥ cucTeMaTh3alus 3HaHui 1
56 VYMHOKEHIe MHOTOWIEHa Ha MHOTOYJICH 1
57 VYMHOXKEHIHE MHOIOWJICHA Ha MHOTOYJICH 1
58 Pasnosxenre MHOTOWICHOB HA MHOKUTEIN 1
59 Paznosxenne MHOTOYJICHOB HA MHOKHTEIN 1
60 Jlenenue ¢ octaTkoM 1
61 Jlenenue ¢ ocTaTkoM 1
62 O0001IeHrEe U cCUCTeEMATH3aIisd SHAHUH 1
63 Bo3Benenue B kBaapar U B KyO CyMMBI U |
Pa3HOCTHU JBYX BBIPAXKEHUHN
64 Bo3Benenue B kBaapar U B KyO CyMMBI U |
Pa3HOCTH JBYX BBIPAXKECHUHN
Pasnoxxenre Ha MHOKHUTEIIN C IOMOIIBIO
65 (dhopmyn KBajpaTa CyMMBI U KBaapata 1

pa3HOCTH




Paznoxenue Ha MHOXXUTEIIM C TOMOILBIO

66 (dhopmyn KBajpaTa CyMMBI U KBaapara
pazHoCTH
PasnoxeHne Ha MHOXKHUTENN ¢ TOMOILBIO

67 (dhopmyn KBajpaTa CyMMBI U KBaapata
pazHocTH

68 YMHOXEHUE PAa3HOCTH IBYX BBIPAKCHUM
Ha UX CYMMY

69 YMHOXKEHUE Pa3HOCTH JIBYX BBIPAKEHUM
Ha UX CYMMY

70 Paznoxenune pa3HOCTH KBaIpaTOB Ha
MHOXHUTENH

71 Pasnoxenne pa3HOCTH KBapaTOB Ha
MHOXHUTENH

7 PasnoxeHnne Ha MHOXKUTENN CYMMBI U
pa3zHoCTH KyOOB

73 O06o001IeHre U crcTeMaTu3anus 3SHaHUN

74 [IpeoOpa3oBaHue 1ENOTO BBIPAKECHHUS B
MHOT'O4JICH

75 [IpeoOpa3oBaHue 1ENOT0 BBIPAKECHHS B
MHOT'OUJIEH

76 [IpuMeHeHne pa3IUuIHBIX CITOCOOOB IS
pa3oKEeHUsI HA MHOKHUTENN

77 [IpuMeHeHne pa3TuIHBIX CIIOCOOOB IS
pa3oKeHUsI HA MHOKHUTEIN

78 Bo3BeneHune nByuieHa B CTENIEHb

79 Bo3Benenue nByusieHa B CTENIEHb




80 O0001IeHre ¥ cucTeMaTh3alus 3HaHUi 1

21 JIuneitHOE ypaBHEHHUE C IBYMS |
MIepEMEHHBIMU

22 JInneniHOE ypaBHEHUE C IBYMs |
MepEMEHHBIMU

23 I'padux TUHEHHOTO ypaBHEHHS C ABYMS 1
[IEPEMEHHBIMU

24 I'padux TMHEHHOrO ypaBHEHUS C ABYMs |
IIEPEMEHHBIMU

25 I'paduix TMHEHHOrO ypaBHEHUS C ABYMs |
NIepEeMEHHBIMU

26 CucreMbl TMHENHBIX YPaBHEHUN C ABYMS |
MIepEeMEHHBIMU

87 Pemenue cucrem ypaBHeHUI 1

88 Pemenue cucrem ypaBHEeHUI 1

89 Pemenue cucrem ypaBHeHHI 1

90 Pemrenne cucreM ypaBHeHUN 1

91 Pemenue cucrem ypaBHeHU 1

92 Pemenue cucrem ypaBHEeHUI 1

93 Pemenue cucrem ypaBHeHHI 1

94 Pemrenne cucrem ypaBHeHUN 1

95 Pemenue cucrem ypaBHeHU 1
IloBTOpEHNE OCHOBHBIX MOHATUH U

96 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUU

97 [loBTOpEHNE OCHOBHBIX MOHATHI U 1

METOJIOB Kypca 7 Kjacca, 00001eHne




3HAaHUHI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOJOB Kypca 7 Kiacca, 000011eHne
3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOJIOB Kypca 7 Kiacca, 00001IeHne
3HAHUU

KoHcraTtupyromas KoHTposibHas padboTa 3a

100
I tpumectp

Koucratupyromas KoHTpoibHast paboTa 3a

101
II Tpumectp

Koncratupyromas KoHTpoiabHast paboTa 3a

102
III TpumecTp

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KUIACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposabHbie
padoThbI

IIpakTn4yeckue
padoThbI

[ToBTOpeHue Kypca anreOpsl 7 Kiiacca

[ToBTOpeHue Kypca anreOpsl 7 Kiiacca

Anrebpaunyeckast 1po0b. JlomycTumblie
3HAYCHUA ICPEMCHHBIX, BXOJAIINX B
anredpanvecKkue BbIpakeHUs

OcHOBHOE CBOWCTBO anredpanyeckon
npobu

Cokpaienue apooeit

Cokparienue apobeit

CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U
JeJIeHre alredpandeckux Apooden

CnoxxeHue, BbIYMTAHUE, YMHOKEHHE U
JeJIeHre alredpandeckux Apooden

YMHOXEHHUE U JieNIeHHE anre0pandeckux

npoobeit

10

VYMHOXEHHE U JIeTIeHHUE anre6pa1/1quKI/IX

npoobeit

11

VYMHOXEHHE U JIeTIeHHUE anre6pa1/1quKI/IX

npobeit

12

YMHOXKEHUE U JeJIeHNe alre0pandecKux

npobeit

13

[IpeoOpazoBaHme YNCTOBBIX BHIPAKECHH,




coJIepXKaIux aareopandeckue Ipoou

[IpeoOpazoBanHme YNCTOBBIX BHIPAKCHHM,

14 cojiepxanux anredopandeckue 1poou !

15 [TpeoOpa3oBaHue YUCIOBBIX BIPAXKEHUH, |
cojiepxanux aaredopandeckue 1poou
[Tpaktuyeckas padora "[IpeobpazoBanue

16 YHUCJIOBBIX BBIPAXKEHUM, COAEPKALINX 1
anreOpanyeckue qpoodu"

17 KBazpaTHblil KOpeHb U3 yucia 1

18 JlericTBUTEIbHBIC YHCTIA 1

19 [TonsiTue 06 MppallOHATILHOM YHUCIIE 1

20 Apudmernueckuii KBaJpaTHbI KOPEHb 1

21 VYpaBHeHue BUaa X* = a 1

” Haxoxxnenue npuOamkEHHBIX 3HAUCHUH 1
KBaJIpaTHOTO KOPHS

23 OynKms y =VX 1 ee rpaduk 1

24 KBazpaTHbIil KOpEHb U3 IPOU3BEIECHUS U 1
npodu

25 KBazpaTHbIil KOPEHb U3 CTENIEHU 1

26 KBaspaTHbIii KOpEHb U3 CTETICHU 1

27 BriHeceHre MHOKUTEINS 3@ 3HAK KOPHSL. |
Brecenre MHOKUTEINS 110/ 3HAK KOPHS

73 [TpeoOpazoBaHue BBIpAKECHHIH, i
coJIepKalnX KBaJpaTHbIE KOPHU

29 [TpeoOpa3oBaHue ABOWHBIX PaIUKAIOB 1

30 [TpeoOpa3oBaHue ABOWHBIX PaIUKAIOB 1




31 O000111eHrEe U cCUCTEMAaTU3ALIUS 3HAHUI

32 KBanpatHoe ypaBHEeHHE

33 HemnonHoe kBagpaTHOE ypaBHEHNE

14 [TpakTtuyeckas padora "HenomaHoe
KBaJJpaTHOE ypaBHEHHE"

35 Teopema Buera

36 dopmyia KOpHEN KBaIpaTHOTO
YPaBHEHHUS

37 Pemenue ypaBHeHUH, CBOISAIIUXCA K
KBaJIpaTHbIM

13 Pemenue ypaBHeHUH, CBOAAILUXCA K
KBaJIpaTHbIM

39 Pemenue TeKCTOBBIX 3aJ1a4 ¢ TOMOLIBIO
KBaJIpaTHBIX YPABHEHUN

40 Pemennie TeKCTOBBIX 3a7a4 C TTOMOIIIBIO
KBaJIpaTHBIX YPABHEHU

41 KBagpartHslil TpéXuieH

42 KBagpatHbiil TpEXUiIeH

43 PasnoxxeHue kBazpaTHOro TpEXWIeHa HA
MHOKUTENH

44 PasnosxeHne KBagpaTHOroO TPEXUICHA Ha
MHOKUTENH

45 PasnosxeHne KBagpaTHOTO TPEXUIICHA Ha
MHOKUTENH

46 [Ipocreiimme ApoOHO-paIIIOHAIBHBIE
ypaBHEHUS

47 [Tpocreiimme ApoOHO-paIMOHATEHBIC




ypaBHEHUS

[Tpocreiimue ApoOHO-palIiOHATIbLHBIE

48
ypaBHEHUS

49 Pemenue 3anau

50 Penrenue 3amau

51 Penrenue 3anau
JInHeitHOe ypaBHEHHUE C IBYMS

52 MepEeMEHHBIMH, €T0 TpaduK, MPUMEPhI
pelieHust ypaBHEHUH B TEBIX YHCIIAX
JIuHeitHOE ypaBHEHHUE C IBYMS

53 NEPEMEHHBIMHU, €ro rpauk, IpUMephI
pelieHust ypaBHEHUH B LEBIX YUCIAX

54 HccnegoBanue cUCTEM IBYX JIMHEHHBIX
ypaBHEHUH C ABYMSI IEPEMEHHBIMU

55 HccnegoBanue cUCTEM IBYX JIMHEHHBIX
YpaBHEHUH C ABYMs MIEPEMEHHBIMU
['padmueckas uHTEpIpETALIUS YpPAaBHEHUS

56 C IBYMS IEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPAaBHEHUM C IBYMsI
NEePEMEHHBIMU
['padmueckas uHTEpIpETALIUS YPABHEHUS

57 C ABYMS IEPEMEHHBIMH U CUCTEM
JUHEWHBIX YPaBHEHUN C IBYMs
NePEMEHHBIMU
Pemienue cucrem nByX JIMHEWHBIX

58 Y
YpaBHEHUH C IBYMS MEPEMEHHBIMU

59 Pemenne cucrem IByX JIMHEWHBIX




YpaBHEHUH C IBYMS MEPEMEHHBIMU

Pemienye TeKCTOBBIX 3a71a4 C [IOMOIIBIO

60 . 1
CHUCTEM ypaBHEHUI

61 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO |
CUCTEM ypaBHEHUI

62 YpaBHeHHUs ¢ TapaMeTpoOM 1

63 YpaBHEHHUs € TapaMeTpPOM 1

64 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1

65 HucnoBsle HEPaBEHCTBA U UX CBOMCTBA 1

66 CroxxeHue 1 YMHOXEHUE YHCIIOBBIX 1
HEpaBEHCTB

67 CrnosxeHue 1 yMHOKEHHUE YHCIOBBIX 1
HEPaBEHCTB

68 [Tepecevenue n 00bETMHEHIUE MHOKECTB 1

69 YucnoBble IPOMEXYTKU 1

70 UucnoBble IPOMEKYTKH 1

71 Pemenue HepaBeHCTB ¢ OTHOU 1
MePEeMEHHOM

7 Pemenne cuctemM HEpaBEHCTB C OAHON |
MEePEMEHHOMN

73 Jloka3zarenbCcTBO HEPABEHCTB 1

74 JlokaszaTenbCcTBO HEPABEHCTB 1

75 [Tousitie QyHKIMH 1

76 O6unacTh ornpeaeneHus: © MHOXKECTBO 1
3HaYeHUH QyHKINH

77 CriocoOwI 3aianust GyHKITUH 1




78 I'padpux byHkIIN 1

79 CaoiicTBa QyHKIIUH, UX OTOOpakeHHE Ha |
rpaduke

20 YreHue u mocTpoeHue rpadukon |
byHKIMMA

21 [Tpumeps! rpadukoB GyHKIUH, |
OTpaKalOIIMUX peasibHbIE MPOLIECCHI
OYHKIHMH, OMHCHIBAIOIIUE MPIMYIO U

82 00paTHYIO MPONOPILMOHATIEHBIE 1
3aBHCUMOCTH, UX TpapuKu

83 ['umepOoia 1

84 ['unepOona 1

85 I'padux QyHKIMHN y = X? 1

86 I'padux byskmum y = x> 1
OyHKIMU y =X,y = X3, y = VX, y = [X;

87 rpadguveckoe penieHue ypaBHEHUH 1 1
CHCTEM YpaBHEHUI
[TpakTrueckas paboTa 1o Teme

88 "I'padpuaeckoe pernieHne ypaBHEHUH 1 1
CHUCTEM ypaBHEHUN"

29 OrnpeziesieHre CTETICHH C LIETTbIM 1
OTpHULATENIbHBIM [10Ka3aTeIeM

90 CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeIeM 1

91 CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeIEM 1

92 [ToHsiTE CTaHIAPTHOTO BUJA YUCia 1

93 Pemenue 3amay ¢ OOIBIMIMMA 1 MAJIBIMHU |

qucjaaMu




OyHKIMU y = X-1 © 'y = X-2 U ux

94 . 1
CBOIiCcTBa

95 OyHKIUU y = X-1 1y = Xx-2 1 ux |
CBOMCTBaA

96 O00011eHre U cUCTEMAaTH3aIWs 3HAHUH 1
[ToBTOpEHNE OCHOBHBIX MOHATHH U

97 METO/IOB KYpCOB 7 U 8 KJIacCOB, 1

0000111eHUE 3HAHUN

[loBTOpEHNE OCHOBHBIX MOHATUN U
98 METOJI0OB KypcOB 7 U 8 KJIacCOB,
00o011eHue 3HaHUH

[ToBTOpEHNME OCHOBHBIX IMTOHATHH U
99 METOJI0OB KypcOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUIA

Koncrarupyromas KoHTposIbHast paboTta

100 3a [ TpumecTp 1

101 Koncratupyromas KOHTposbHas paboTa |
3a II Tpumectp

102 Koncratupyromas KOHTposbHas paboTa |

3a III Tpumectp

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoThbI

[ToBTOpeHue Kypca anreOpsl 7, 8 Ki1accoB

[ToBTOpEeHme Kypca anreOpsl 7, 8 Ki1accoB

PanmonaneHble uncia, MppaloHaIbHbIE
qrclia, KOHEYHbIe U OECKOHEYHbIE
JIECSITUUHBIE IpOOH

MHOXECTBO JCHCTBUTEIBHEIX UHUCE]L,
JIEUCTBUTEIIbHBIC YHCIIa Kak 0ECKOHEUHBIS
JIECSITUUHBIE IpOOH

B3auMHO 0IHO3HaYHOE COOTBETCTBUE
MEXKy MHOXXECTBOM JCHCTBUTEIbHBIX
YHUCEJl U MHOXKECTBOM TOUEK
KOOPJIHMHATHOMU IIPSAMOM

CpaBHEHHE IEHCTBUTENBHBIX YHUCET,
apupMeTHYeCKre NeHCTBUSA C
JeHCTBUTEIIHBIMU YHCIIaAMHU

HpI/I6J'II/I)KéHH06 3HAa4YCHUC BCINYHNHBI,
TOYHOCTb HpI/I6J'II/I)KeHI/I$I

OxpyrieHue yncesn

[Ipukuaka v oLleHKA pe3yJIbTaTOB
BBIYUCIIEHUU

10

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA U
JUTUTEJIbHOCTD MPOIIECCOB B OKPYKAIOIEM




MUpe

11

[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4N

To4HOCTB IIpeACTABICHUS

12 JIEUCTBUTEIBHBIX YHCET B BUJIE
necAaTuYHbIX apodeit. Yuco I1

13 O0o0mieHne 1 cucTeMaTu3alys 3HaHu|

14 [TonstTue pynkuuu

15 OO0nacTh onpeeseH!s: U MHOXKECTBO
3HaYeHUI QPYHKIHH

16 CrniocoOb1 3aanust QyHKIHA

17 I'padux GpyHkumM

18 CBoiicTBa GyHKIMHU, UX OTOOpaKEHUE HA
rpaduxe

19 Urenue u moctpoeHue rpadukoB GyHKITAN

20 [Tpumeps! rpadukoB QyHKIMIA,
OTpaXKAIOIINX PeabHBIE MPOLIECCHI
DyHKINH, ONUCHIBAIOLIUE MPSIMYIO U

21 0o0paTHyI0 IPONOPLUOHAIIEHBIE
3aBUCUMOCTH, UX TpapuKu

2 [Tapabo:na, KOOpAMHATHI BEPILINUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl

3 [Tapabo:na, KOOpAMHATHI BEPILINUHBI
napabosibl, 0Cb CUMMETPHH NapadoIIbl

24 I'paduku pynkuumii: y = kx, y =kx +b,
y=k/x, y=X3, y=vX, y=[X|

25 I'paduku pynkuumii: y = kx, y =kx +b,

y=k/x, y=x3, y=vX, y=[X|




26 I'paduk pynkuuum y = x?
27 I'paduk pynkuuum y = x*
OyHkMu y =Xx2,y = X3,y = VX, y = [X|;
28 rpaduyeckoe pelieHne ypaBHeHUN 1
CUCTEM YpaBHEHUI
OyHkIMu y =X,y = X3,y = VX, y = [X|;
29 rpapuuecKoe peleHue ypaBHeHU! 1
CUCTEM YpaBHEHUI
OyHkMu y =x%,y =x3, y = VX, y = [X|;
30 rpaduyeckoe pelieHne ypaBHeHU 1
CUCTEM YpaBHEHUM
OyHKIMU y =X,y = X3, y = VX, y = [X|;
31 rpadudeckoe penieHne ypaBHeHUN 1
CUCTEM ypaBHEHUH
32 O06001IeHre 1 cucTeMaTh3alus 3HaHUi
13 JIuneitHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJAILIMXCS K JUHEUHBIM
14 KBanpaTtHoe ypaBHeHue. Pemenue
YPaBHEHUM, CBOAAIIUXCS K KBaJPaTHBIM
35 bukBanpaTHble ypaBHEHUs
[Ipumepsl pemieHusi ypaBHEHUM TPEThEel U
36 YETBEPTON CTEIEHEN Pa30KEHUEM Ha
MHO>KUTEIH
37 Pemennie npo6HO-palioOHaIbHBIX
YpaBHEHUU
13 Pemntenne TekcTOBBIX 3a1a4

anredpanvyeckuM METOI0M




Pemenue TeKCTOBBIX 33724

39 1
anredpandecKuM METOI0M

40 O0o001eHre U cucTeMaTu3alus 3HaHu| 1

41 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE 1

42 KBagpaTHble HEpaBEHCTBA U UX PELLIEHUE |

43 Merton nHTEepBaIOB 1

44 Merton naTepBanoB 1

45 Pemenue nensix ypaBHEHUN 1

46 Pemienue nensix ypaBHeHUI |

47 JIuHeitHoe ypaBHEHUE C IBYMS |
MEPEMEHHBIMU U €ro rpaduk

43 JIuHeitHoOe ypaBHEHUE C IBYMS |
MIEPEMEHHBIMU U ero rpaduk

49 JInneliHoe ypaBHEHHE C IByMs 1
MEPEMEHHBIMH U ero rpaduk

50 Cucrema /1ByX JIJMHEHHBIX YpaBHEHMH ¢ 1
JByMsI IEPEMEHHBIMHU U €€ pEIICHNE

51 Cucrema IByX JIMHEHHBIX YPaBHEHHH C 1
JByMsI IEPEMEHHBIMHU U €€ pEIICHNE

5 Cucrema IByX JIMHEHHBIX YPaBHEHHH C 1
JByMsI IEPEMEHHBIMHU U €€ pEIICHNE

53 Cucrema IByX JJMHEHHBIX YpaBHEHHH ¢ 1
JByMsI IEPEMEHHBIMHU U €€ pEIICHNE
Pemenue cucrem AByX ypaBHEHHUI, OJHO

54 13 KOTOPBIX JIMHENHOE, a JPYroe — BTOPOM 1
CTETEeHU

55 Pemenue cucreM 1ByX ypaBHEHUH, OHO 1




U3 KOTOPBIX JIMHEWHOE, a APYyTroe — BTOPOH
CTETIeHU

Pemenne cucreM 1ByX ypaBHEHHH, OTHO

56 13 KOTOPBIX JUHEUHOE, a IPYyroe — BTOPOU
CTETIeHU
Pemenue cucrem AByX ypaBHEHUM, OJHO

57 13 KOTOPBIX JIMHENHOE, a JPYroe — BTOPOM
CTETEeHU

58 I'padmyeckas HHTEpIPETALINS CUCTEMBI
ypaBHEHUU C ABYMSI IEPEMEHHBIMU

59 I'padmyeckas HHTEpIPETALINS CUCTEMBI
YpaBHEHHUI C ABYMS MTEPEMEHHBIMU

60 Penrenne TeKCTOBEIX 3amau
anredpanvdeckuM Crocooom

61 Pemenne TekcToBBIX 3a7a4
areOpanvyeckumM crocooom
['paduueckas HHTEPIIpETAIUS HEPABEHCTB

62 U CUCTEM HEPaBEHCTB C JBYMs
MepeMEHHBIMU
['padmyeckas HHTEpIpETAIMS HEPABEHCTB

63 U CHCTEM HEPaBEHCTB C JBYMs
MepeMEHHBIMU

64 [ToHsiTHE YMCIIOBOM MOCIIEIOBATETFHOCTH
3aanue nocsae10BaTeIbHOCTH

65 peKyppeHTHO# dopMyIoit u popmyroi n-
ro 4jeHa

66 Apudmernueckast U reoMeTpUyecKas

IpOrpeccuu




ApudmeTrnueckasi U reoMeTprIecKas

67
IIPOrpeccuu
®opMyJIbl N-ro WwieHa apuPpMeTUIECKOi 1
68 F€OMETPUYECKON MPOrPECCUid, CYMMBI
MIEPBBIX N YJICHOB
®opmyIibl N-ro WieHa apupMeTHIecKoi u
69 r€OMETPUYECKON ITPOTrPECCUM, CYMMBI
NIEPBBIX N YJICHOB
®opmyJibl N-ro yieHa apupMeTHIecKoi u
70 r€OMETPUYECKON ITPOrPECCUM, CYMMBI
IIEPBBIX N YJIEHOB
®opmyJibl N-ro yieHa apupMeTudecKoi u
71 r€OMETPUYECKON ITPOTrPECCUM, CYMMBI
IIEPBBIX N YIECHOB
®opmyJibl N-ro wieHa apupMeTudeckoi u
72 F€OMETPUYECKOU IIPOrPECCUM, CYMMBI
IIEPBBIX N YICHOB
N3006paxeHue wieHOB apupMeTHyecKoi u
73 reOMETPUYECKON MPOrpeccuii TouKkaMu Ha
KOOPAMHATHOW IJTOCKOCTH
N300pakeHne 4WieHOB apu(hMETHIECKON 1
74 F€OMETPUYECKON MPOrpecCrii TOUKaMu Ha
KOOPAMHATHOW INTOCKOCTH
75 JInHENHBIN U 3KCIIOHEHIMAIBHBIA POCT
76 CnoHble IPOLIEHTBI
77 CioxHbI€ TPOIIEHTHI
73 [IpakTuueckas padota nmo teme "HucaoBsie

nocienoBarerHoCcTH"”




79

[ToBTOpEHME, 0000IIICHNE U
cHCTeEMaTH3aIns 3HaHUH. 3aInCh,
CpaBHEHHE, ICHCTBHS C JICHCTBUTEIHHBIMU
YHCIIAMHU, YUCIIOBAS MPSIMast

80

[ToBTOpenue, 0600IIEHNE U
CHCTEeMaTH3alus 3HaHHUH. 3a1uch,
CpaBHEHUE, ACHUCTBUS C JEHCTBUTEIbHBIMU
YUCJIAMH, YHCIIOBAs TIpsiMast

81

[ToBTOpenwue, 0600IIEHNE U
CHCTEeMAaTH3allis 3HaHMH. 3aIHCh,
CpaBHEHUE, ACHUCTBUS C JEHCTBUTEILHBIMU
YUCJIAMH, YUCIIOBAs TIpsiMast

82

[ToBTOpeHme, 06001IeHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILIEHUS, IPONIOPLIUU

&3

[ToBTOpeHme, 06001IeHNE U
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOLICHHUS, TIPOTIOPLIUU

84

[ToBTOpeHue, 06001IeHNE U
cucreMmarusanus 3HaHuid. OKpyTrieHue,
npuOIMKEeHUE, OleHKa

85

[ToBTOpEeHME, 0000IICHNE U
cUcTeMaTHu3anus 3HaHu|. Pelenue
TEKCTOBBIX 33]1a4 apU(PMETHICCKUM
CII0COO0M

86

[ToBTOpEHME, 0000IIICHNE U
cucTeMaTu3alnyd 3HaHuil. Pemenune
TEKCTOBBIX 337124 apU(HMETUICCKIM




cHoco0ooM

87

[ToBTOpenue, 0600IIEHNE U
cucTeMaTHu3anus 3HaHui. Perenne
TEKCTOBBIX 3aJ1a4 apU(PMETHICCKUM
crocobom

88

[ToBTOpeHue, 06001IeHNE U
cucteMmarusanus 3HaHui. [IpeobpazoBanue
areOpanvecKux BbIPaXEHUM, JOIyCTUMbIE
3HA4YCHU

&9

[ToBTOpenue, 0600IIEHNE U
cucreMaru3anus 3Hanuii. [IpeoGpasoBanue
anreOpanvecKuX BbIPaXEHUM, JOMyCTUMbIE
3HAYEHUS

90

[ToBTOpeHue, 06001IeHUE U
cucreMaru3anus 3Hanuii. [IpeoGpazoBanue
anreOpanyecKuX BBIPAKEHUH, TOYCTHMBIC
3HAYCHUA

91

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3anus 3HaHuit. [IpeobpasoBanue
anreOpandecKux BBIPAKEHHM, TOYCTHMBbIE
3HAYCHUS

92

[ToBTOpEeHME, 0000IICHNE U
cucTeMaru3anus 3HaHui. OYHKINH:
MOCTPOCHHE, CBOMCTBA N3YUYCHHBIX
byHKIUH

93

[ToBTOpEHME, 0000IIICHNE U
cucrteMmaTtusanus 3HaHuil. OyHKIUU:
MIOCTPOCHUE, CBOMCTBA N3YYEHHBIX




byHKIMHA

94

[ToBTOpenue, 0600IIEHNE U
cucrtemaTtusanus 3HaHul. OyHKIUN:
MOCTPOEHHUE, CBOMCTBA N3yYEHHBIX
byHKIMMA

95

[ToBTOpeHue, 06001IeHNE U
cucrteMmaTtusanus 3HaHuil. OyHKIUU:
IIOCTPOEHNE, CBOMCTBA NU3YUYEHHBIX
byHKIMA

96

[ToBTOpenue, 0600IIEHNE U
cucremaTtusanus 3HaHui. OyHKUUU:
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIUH

97

Koncratupyromas KOHTposibHas paboTa 3a
I tpumectp

98

Koucratupyromas KoHTpoibHast paboTa 3a
I TpumecTp

99

Koncrartupyromas KoHTposibHast paboTa 3a
III TpumecTp

OBULIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

99




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

7 KJIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTaTa

I[IpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucia U BEIUMCIIEHUSA

1.1

BI)IHOJIHSITI), coycras YCTHBIC u IIMCHbMCHHBIC HpI/IéMI)I,

apI/I(bMeTI/I'-IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMHU

1.2

HaxomuTh  3HAYeHMsT  YHCIOBBIX  BBIPAKCHHUI,  MPUMEHSITH
pasHooOpa3Hble CIIOCOObI U MPUEMBI BBIYUCICHHUS 3HAYEHUH TPOOHBIX

BBIPOKECHHH, COAEPKAINX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH

1.3

[lepexomuTs OT omHOM (GOpMBI 3amUCH  YWCET K  JIPyrou
(mpeoOpa3oBbIBaTh  JAECATHUHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH, B OECKOHEUYHYIO

JECATHUUHYIO ApOOb)

1.4

CpaBHI/IBaTB " YHopaaounuBaTh paliluOHAJIbHBIC YUCJIa

1.5

OxpyrasaTh unucna

1.6

BBINIONHATE NPUKUIKY M OLEHKY pe3yJibTaTa BBIYMCIICHWM, OLICHKY
3HQYEHUW YHUCJIOBBIX BBIPAKECHHWI. BBIMOMHATE JOEHUCTBUSA  CO

CTCIICHAMU C HATYPAJIbHBIMU IMOKa3aTCIISIMU

1.7

HpI/IMeHSITB MNPpU3HAKHW ACJIIMMOCTH, PA3JIOKCHHUEC HAa MHOXHUTCIN

HaTypAJIbHBIX YHCET

1.8

Pemare  nmpakTUKO-OPDUEHTHPOBAHHBIE  3aJa4d, CBA3AHHBIE C
OTHOLIEHUEM BEIINYUH, IIPONOPLUOHAIBHOCTHIO BEJINYUH,
IIPOLICHTAMM, HHTEPIPETUPOBATH pE3yJbTaThl pEHICHUS 3a1ad C
y4E€TOM OTrpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PaCcCMaTPUBAEMBbIX

00BEKTOB

Anrebpanyeckre BbIpaKeHUs

2.1

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJIOTUIO U  CHMBOJIMKY,




MMPUMCHATDb e€ B MpoIecce OCBOCHUA yqe6H0ro MaTtcpuajia

Haxoguth, 3HaueHus 6YKB6HHLIX BBIpa)KeHI/Iﬁ npu 3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
53 BemonHATe npeoOpa3oBaHUS IEJIOTO  BBIPAXKEHHS B MHOTOYJIEH
' NPUBEJCHNUEM MOJ0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHAT YMHOKEHHE OJHOWIEHAa HA MHOI'OWIEH U MHOTOYJIEHAa Ha
24 MHOTOWJIEH, TNPUMEHATh (OpMyJBl KBagpaTa CyMMBI W KBajpara
pa3HOCTH
OcCy1ecTBIATh pa3ioKEHNE MHOTOYICHOB HA MHOXKHTEIH C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIET0 MHOXKHTEIS, TPYINITHPOBKH CIIaraeMblX,
npuMeHeHus: GopMyJsl COKPALIEHHOTO YMHOKEHUS
Y [TpumensTh npeobpazoBaHKUs MHOTOWIEHOB JUISl PEIIEHUS Pa3IMUHBIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEXHBIX IIPEAMETOB, U3 pealbHON IPAKTUKU
57 Hcnonb3oBaTh CBOMCTBA CTENEHEHW C HATypaJbHBIMM IIOKA3aTENIsIMU
' JUI IpeoOpa30BaHus BBIPAXKEHUN
3 VYpaBHEeHUs U HEPABEHCTBA
Pemarp JsMHEHHBIE ypaBHEHMsSI C OJHOW IIEPEMEHHOW, NPUMEHSSA
3.1 IIpaBWJIa [IEPEX0/Ia OT UCXOAHOIO YPABHEHMSI K PAaBHOCUIBHOMY €MY.
ITpoBepsATS, ABIAETCSA JIM YUCIIO KOPHEM YPaBHEHUS
17 [TpumensaTs rpaguueckue MeETOABI IPU  PEUICHUH JIMHEWHBIX
' YPaBHEHUHN U UX CUCTEM
13 [TonGupats mpuMepsl Map YUCe, SBISIOMUXCS PEIIeHUEeM JIMHEHHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Crpoutb B KOOpAMHATHOM IMJIOCKOCTH I'pa(uK JIMHEHHOIO YpaBHEHUS C
34 JIBYMsI TIEPEMEHHBIMU; IOJIB3YSICh TPapUKOM, MPHUBOAUTH MPUMEPHI
pellIeHns] ypaBHEHUS
35 Pemats cuctemMbl IBYX JUHEUHBIX YPABHEHUN C JIBYMsI IEPEMEHHBIMU,
' B TOM 4HCJIE TpaprUECcKu
CocTaBisITh U pemarh JMHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH I10 YCJIOBHIO 3aJa4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM IOJyYEHHbIN pe3yibTaT
4 Koopnaunats! u rpaduku. @yHKuun
4.1 N300pakaTh Ha KOOPJMHATHOW NPSMONW TOYKH, COOTBETCTBYIOIIUE

3aJaHHBIM KOOpAWHATaM, JYy4Hd, OTPE3KHW, HMHTCPBAJIbI, 3aIIMCBIBATH




YHUCJIOBBLIC ITIPOMCIKYTKH Ha aHre6paI/I‘IeCKOM SA3BIKC

OTrMmeuaTth B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpoutsb rpaduku JIuHEHHBIX QyHKIHUNA. CTpouTh rpaduk QyHKIUN Y
' = [x]
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEIIMYMHAMU: CKOpPOCTh, BPEMS, PACCTOSHUE, LEHY, KOJIIMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM padOThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tonnmate rpaduueckuil crmoco® TMpeACTaBIEHUS U aHAIW3a
4.6 UHPOpPMAILIMK, W3BJIEKAaTh M HWHTEPIPETHPOBATH HWHPOPMALUIO U3
rpayKOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEH
8 KITIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHNSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30oBaHus
pe3yabTara
1 Uucna u BBIYUCIECHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOXECTBE
. JIEMCTBUTENbHBIX YHCEI JJI1 CPABHEHUS, OKPYIJICHUS W BBIUMCIICHUH,
' n300pakaTh JCUCTBUTENBHBIE YHCIAa TOYKAMH Ha KOOPAWHATHOMN
IPSIMOU
[IpumensTh mnoOHATHE  apU(METHUYECKOrO0  KBaJApPAaTHOTO  KOpPHS,
- HaXOJIUTh KBaJpaTHble KOPHHU, HCHOJB3ysS MpPU HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHus BHIPAKEHUH, CoAepKaIIuX
KBaJIpaTHbIE KOPHU, MCIIOJb3Ysl CBONCTBA KOPHEN
13 Hcnonb3oBaTh 3amuck  OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
’ JEeCATUYHBIX Apo0eit u creneHeit uncna 10
2 AnreGpanyeckre BbIpaKeHUs
[IpuMeHATh MOHATHE CTENEHW C LENbIM I0KA3aTEIeM, BBINOJIHATH
2.1 npeoOpa3oBaHUsl BBIPAXKEHUH, COJEPXKAIIUX CTENEHH C LEeJIbIM
IIOKa3aTesIeM
2.2 BbINONMHATE  TOXKIECTBEHHbIE  MpPEoOpa3oBaHHs  palMOHAJIBHBIX




BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHII ﬂeﬁCTBHﬁ Hag MHOTI'OWJICHAMHU H

anreOpanyecKuMHu ApoOsMu

23

PackanpiBaTh KBapAaTHBINA TPEXUIIEH HA MHOKUTEIN

24

[TpumeHsTh NpeoOpa3oBaHUs BBIPAXKEHUH ISl PEIIEHUs Pa3InYHBIX

3aJla4 U3 MaTCMAaTUKH, CMCIKHBIX IIPEAMETOB, U3 pCaHLHOﬁ IMPAaKTUKH

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pematn HHHCP’IHBIC, KBaApPAaTHBIC YpaBHCHHUA HW  PALUMOHAJIBHBIC
YpaBHCHU, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C AByMs

MNEPEMCHHBIMU

3.2

IIpoBoauTh mpOCTEHINNE WCCIECNOBAaHUSA YPAaBHEHUM U CHUCTEM
ypaBHEHHW, B TOM 4YHCI€ C TIPUMEHEHHEM TIpauuecKux
npeicTaBiIeHuil (yCTaHaBIMBATh, MMEET JIM YpaBHEHUE WM cHCTeMa

YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexomuTh OT CJIOBECHOW  (OPMYJIHMPOBKM  3amadd K e
anredpanyecko MOJIEIM C TMOMOILIBIO COCTABIICHUS YpPaBHEHHS WU
CHUCTEMbl  ypaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33]1a4¥ MTOJYyYECHHBIN pe3yJibTaT

34

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISI CPABHEHUS, OIICHKH,
peuaTh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CUCTEMBI,
maBaTh  rpauyueckyr0  WUTFOCTPAIlMI0  MHOXECTBA  PEIICHUI

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHU

4.1

[TonumaTh W HCMONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U  S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAUEHHUS), OIpPEAENsATh 3HAUCHHE
(GYHKIMU N0 3HAYEHHIO apryMeHTa, ONpeAeNsaTh CBONCTBA (DyHKIUH

o e€ rpaduky

4.2

Crtpouts rpaduku eMEeHTapHbBIX QYHKINN BUIA:

y=kl/x

yv=kix, y =x?, y = x>, y = [X|, omHCBIBaTh CBOWCTBA YUCIOBON (YHKIIUH TIO
e€ rpaduxy




9 KUIACC

Kon
MpPOBEPsSIEMOr0
pe3yJbTarTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI IPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

Yucia U BEIUHCIIEHUS

1.1

CpaBHUBaTh M YHOPSAOYMBATH pallMOHAJIbHBIE M HPpalMOHAIbHBIE

qucjia

1.2

BeimonHATe apudMeTHUecKue ASHCTBHS C PAllMOHAIBHBIMU YHCIIAMH,
couyeTas yCTHBIE U IMUCHbMEHHBIE IPHUEMBI, BBINOJIHATHL BBHIYMCIICHHS C

HppauOHAJIbHBIMU YU CJIaMU

1.3

HaxoauTe 3Ha4YeHHMs CTENEHEH C MEIbIMHU IIOKa3aTelsIMH U KOpHCfI,

BbIYUCIIATH 3HAYCHUA YHUCIIOBbBIX Bblpa)KeHI/Iﬁ

1.4

OprrJ’IfITB HeﬁCTBHTeHBHBIe 4uCJia, BBIMMOJIHATD IIPUKHUAKY PE3YyJIbTaTa

BLI‘-II/ICJ'ICHI/II\/'I, OLICHKY YHUCJIOBBIX BLIpa)KeHI/H\/'I

ypaBHeHI/ISI " HCPABCHCTBA

2.1

Pemate sMHENHBIE W KBaJpaTHbIE  yPaBHEHUs, YpPaBHEHMS,

CBOAAINIMECCA K HUM, HpOCT@ﬁH.IHG I[pO6HO—paI_II/IOHaJ'ILHBIe YPaBHCHUA

2.2

Pemate cucTeMBl ABYX JTUHEHHBIX YPAaBHEHHUH C ABYMS IEPEMEHHBIMU
U CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIIACTCS

JIMHENHBIM

23

Pemate TeKCTOBBbIE 3a/auM anredpanvyeckuM CHocoOOM C MOMOIIbIO
COCTAaBJICHUSl YPAaBHEHUS WIM CHUCTEMBI [BYX YPaBHEHHMU C JByMsd

NEPEMCHHBIMU

24

[IpoBoanuTh npOCTEHIIME WCCIECIOBAHUSA YPAaBHEHUM W CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHUEM TIpaUUecKux
IIPEJICTaBICHUN (HallpuMep, YCTaHABIMBAaTh, UMEET JIM YPABHEHUE WIIH

CHUCTEMa ypaBHEHUH PEIICHHUS, €CITU UMEET, TO CKOJIBKO)

2.5

Pemrats JIMHEHHBIE HCPAaBCHCTBA, KBaJApaTHLIC HCPABCHCTRBA,
I/I306pa)KaTL pCHICHUC HCPABCHCTB Ha YHUCIOBOM HpﬂMOfI, 3allMChIBATh

pemCHUC C MTOMOIIIBKO CUMBOJIOB

2.6

Pemartr cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHUCTCMbI HCPABCHCTB,

BKJIFOUAIOIINE  KBAJPATHOS HEPABEHCTBO, HM300paXkaTh pEIUICHHUE




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allMCbIBATh PCIICHUC C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA IIPU PEILICHUM PA3JIMYHBIX 33134

OyHKINHT

3.1

PacniosHaBath ~ (yHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTUYECKHU PACIIONIOKEHUE HA KOOPAMHATHOM IIIOCKOCTH IpaduKoB
bynkuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03(h(PUIIMEHTOB, OUCHIBATH CBOMCTBA (PYHKIIMIMA

3.2

[Toka3bplBaTh CXEMAaTHYECKU PACHOJOXKEHHE Ha KOOPAMHATHOMN
TUIOCKOCTH TpaukoB (QyHKUMH BUAa y = VX, y = [X| U omuceIBaTh

CBOICTBa (PyHKIMIA

3.3

Crpoutp u wu300paxkarb cXeMaTH4eCKH TpaduKU KBaIpPAaTUUHBIX
(GyHKUUH, ONMUCBHIBaTH CBOWCTBA KBAJpPAaTHUHBIX (QYHKUMH MO HX

rpadukam

3.4

Pacno3HaBaTh KBaJpaTUUHYIO (QYHKIHIO 1O (opmyse, NpUBOIAUTH
MpUMEphl KBAAPATUYHBIX (PYHKIMHA W3 peajbHOU KU3HU, (U3UKH,

TEOMETPHUH

Apudmernueckasi 1 reOMETpUIECcKast IPOTrpecCuu

4.1

Pacrnio3HaBaTh apr(MeTHIECKYI0 U T€OMETPHUECKYIO MTPOTPECCHU TTPU

Ppa3HbIX crocobax 3aJaHus

4.2

BBINONHATE BBIYUCIEHHUS C HCIOJIb30BaHHEM (OpMyNl 7-rO ujeHa
apu(METHUECKON U TeOMETPUYECKON MPOrPECcCHid, CYMMBbI MEPBBIX N

YHJICHOB

4.3

I/I306pa>1<aTb YICHBI MMOCJICA0OBATCIbHOCTU TOYKAMU Ha KOOp,Z[I/IHaTHOI\/'I

INJIOCKOCTH

4.4

Pemiats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICAOBATCIBHOCTAMHU, B
TOM 4YHUCJIC 3agadyu H3 pea.nLHoﬁ KU3HU (C HUCITIOJIB30BaHHUEM

KaJbKYJIATOPA, HU(MPOBBIX TEXHOIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
JpoOu OOBIKHOBEHHBIE U JECSITHYHBIE, MEPEX0a OT OAHOM (POpPMBI 3amKCH
1.1 apoGeit k npyroi. I[loHsTHE palMOHANIBHOrO 4YHCIA, 3alUCh, CPaBHEHUE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue necTBUS ¢ pallOHATILHBIMU YHCIaMu. Pemenne 3amaq u3
' peanbHOM NMPaKTUKU HA YaCTH, HA IpoOH
13 CreneHb ¢ HaTypalbHbIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOdpa3oBaHKe
' BBIPAKEHUI HA OCHOBE ONPEJIENICHUS, 3aIIUCh OOJIBILINX YUCEI
L4 [IporeHThI, 3aUCh MPOIEHTOB B BHIE OpOoOW M IpoOW B BHJE MPOILEHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA IPOLIEHTBI, PEIIECHHUE 3a/1a4 U3 PeaIbHON NIPAKTUKU
s [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbBIX YHCEI
L6 PeanbHpie  3aBMCHMMOCTH, B TOM 4YHClIe TpsMas ©  oOpaTHas
' IIPONOPLUHOHAIBHOCTH
2 Anrebpanyeckre BhIPaKEHHS
1 IlepemeHHbIE, UNCIIOBOE 3HAUYEHUE BBIPAXEHUS C IepeMeHHOU. JlomycTrmble
' 3HaYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCHMOCTH MEXJy BeIMUYMHAMU B BuAe (HOPMYIIBL.
' Brruucnenus no popmynam
53 IIpeoOpa3oBanne  OyKBEHHBIX  BBIPDOKEHHH,  TOXKIECTBEHHO  paBHbIC
' BBIPAKEHUS
24 CBoiicTBa CTENEHU C HATYPAJIbHBIM [T0OKa3aTeIeM
5 s OpHowneHnbl 1 MHoroueHsl. CreneHb MHOrowieHa. CliokeHue, BHIYMTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBbI M KBaJIpaT Pa3HOCTH.
' ®opmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIN
3 VYpaBHeHus




VYpaBHeHHE, KOpPEeHb YpaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUIIBHOCTb YPaBHEHUU
12 JIuHeiiHOE ypaBHEHHE C OJHOM MEPEMEHHOW, YHCIIO KOPHEH JIMHEWMHOTO
' YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
13 CocraBiieHHEe ypaBHEHUH 10 yCIIOBHUIO 3aJa4M. PemeHne TeKCTOBBIX 3a1ad ¢
. IIOMOILBIO YPaBHEHU I
34 JIuneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JMHEWHBIX YpaBHEHUN ¢ JABYMs IepeMEHHbIMH. Perienue
3.5 CHCTEM YpPaBHEHUH CIIOCOOOM NOJCTaHOBKH. IIpumepsl pemieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. OyHKuun
4.1 Koopannara To4uky Ha npsmMoit
12 Uucnosble IpOMeEXKyTKU. PaccTosiHue Mexay AByMS TOYKAMHU KOOPAUHATHOU
' MpAMON
43 [IpsamoyronbHas cuctema koopaunar, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKU Ha KOOPJAMHATHOM INIOCKOCTH
44 [Ipumeps! rpadukoB, 3anaHHbIX Qopmyiamu. UteHue rpadukoB peanbHbBIX
' 3aBUCUMOCTEN
4.5 ITousarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynxuus, e€ rpaduk. I'padpux GyHkmm y = ||
A7 I'paduueckoe perieHne JHMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 UYucna 1 BBIYUCIEHUS
. KBanparueiii kopeHb u3 uucna. llonste 00 uWpparoOHAJIFHOM YHCIIE.
' JecsTruunble MPUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CgoiicTBa apudMETHYECKHX KBAJIPATHBIX KOPHEH W WX NPUMEHEHHE K
1.2 npeoOpa30BaHUIO YMCIIOBBIX BBHIPAXEHUN M BBHIYUCICHUSAM. JlefiCTBUTENbHbIC
qucia
1.3 CreneHsb c 1enbIM nokaszaTeneM u €€ cBoiicTBa. CTaHIapTHAS 3alKCh YUCia




AnreGpanyeckre BbIpaKeHUS

2.1 KBanpaTHblil TpEXuiieH, pa3ioskeHHe KBaIpaTHOTO TPEXUIEHA Ha MHOXKHUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apodu
23 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJICHHUE alre0pandeckux Ipooei
24 ParmonanbHble BEIpaXXEHUS U UX MIpeodpa3zoBaHue
3 VYpaBHEeHMs U HEpaBEHCTBA
11 KBanpatHoe ypaBHeHme, ¢opmyia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOASIINXCSA K JIMHEHHBIM U KBAJIPAaTHBIM
33 [Tpocreiimme 1poOHO-paIOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpnpeTalys ypaBHEHUN C ABYMS MEPEMEHHBIMH M CUCTEM
34 JMHENHBIX YPAaBHEHMU C IByMs nepeMeHHbIMH. [IpuMepsl peleHust cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pentenune TekcTOBBIX 3aa4 areOpanyeckiuM crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaseHcTBO ¢ 0/1HOM NTepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPAaBEHCTBA C OJJHON NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM
4 OyHKIUH
il [Tonsitue ¢ynkmuu. OOIacTb ONpeeNieHuss M MHOXKECTBO 3HAYEHMM
' ¢ynkuuu. CriocoOs! 3a1aHus GyHKUUH
4.2 I'padux pynkuuu. Urenue cBoicTB GyHKIMHU N0 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONUX pPeaTbHbIE TPOLECCHI
44 OyHKIUN, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MPOHNOPIHOHAIbHBIE
' 3aBHCUMOCTH, UX TpapuKu
4.5 DyHKIMU y =x7, y = x7°
4.6 OyHKIUU y = VX, y = |x]|
4.7 ['padpraeckoe perneHue ypaBHEHHH ¥ CHCTEM YPaBHCHUMA




9 KUIACC

Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
. ParonanbHble uucna, HMppalMOHAJIbHBIE YHWCIA, KOHEYHblE U OECKOHEYHbIE
' JECTUYHBIE IPOOH
MHOXecTBO IeHCTBUTEIbHBIX YHCEN, JeHCTBUTENBHBIC YHCIAa KaK OECKOHEUHbIE
- JecsITUUHbIE ApoOu. B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEX]y MHOKECTBOM
' JIEMCTBUTENBHBIX YMCET U KOOPAMHATHOM npsiMoil. CpaBHEHHE 1EHCTBUTENbHBIX
yuce
1.3 Apudmernueckue A1eMCTBUS C ACUCTBUTEIHHBIMH YHCIAMU
N3mepenns, mpubImKeHus, oueHKu. Pasmepsl 00BEKTOB OKPYKAIOIIEr0 MUpa,
L4 JUTUTEIHLHOCTh TPOIIECCOB B OKpyXkaromem wmupe. [IpubnmxéHHoe 3HaueHUE
' BEJIMUYMHBI, TOYHOCTh NpuOIKkeHus. Okpyriaenue uucen. [Ipukuaka u oneHka
pE3yIbTAaTOB BBIUUCICHUN
2 YpaBHEHHUS 1 HEpaBEHCTBA
2.1 YpaBHEHHUS C OJHON IEPEMEHHOU
2.2 JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K JINHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHMI, CBOASAIINXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHs YpaBHEHUH TpETbel U
' YeTBEPTOU CTENEHEW Pa3I0KEHUEM Ha MHOKHUTEIHN
2.5 Pemenue npoOHO-paninoHaIbHBIX YpaBHEHUIH
2.6 CucreMbl ypaBHEHHI
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemienue cucrem IByX JIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMU
29 Pemenue cucreM AByX ypaBHEHMI, OJHO M3 KOTOPBIX JIMHEHHOE, a IPYroe —
' BTOPOM CTEIEHU
2.10 ['padmueckas uHTEpHpETALUS CUCTEMBI YPaBHEHUH € JBYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIiocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OHON EPEMEHHOM
2.15 KBagpartHbie HEpaBeHCTBa




['padmyeckas uHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS

2.16
NIEPEMEHHBIMU

3 OyHKIMH

31 KBagpatnunas ¢yskuus, e€ rpagpuk u cpoiictBa. Ilapabona, koopAauHATHI
' BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUH MapadoIbl

3.2 ['paduku byukuunit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduxu Gynkuuit y=~k/x, y = x* 1 ux cBolcTBa

34 I'paduxu QyHKIuMii , 1 UX cBOiicTBa
4 UYucnoBsle NOCIEA0BATENBHOCTH

il Omnpenenenue u crocoObl 3a/1aHUsI YHCIOBBIX MOCIIEAOBATENILHOCTEH. 3aganue
' MOCJIEIOBATEILHOCTH PEKYppPEeHTHOM (popMyior U opMyJIoi #-To dieHa

42 Apudmernueckas nporpeccus. DopMynbl n-ro  wieHa apuUpMeTHYECKOil
' IIPOIPECCUH, CyMMBI IIEPBBIX 7 YIEHOB

43 I'eomerpuueckass mnporpeccust. QPopMynbl #-r0  WIEHa TIE€OMETPUYECKOU
' IIPOrPECCUH, CyMMBI IIEPBBIX 7 YWICHOB

A4 N3o00pakeHre diIEHOB apu(METHUYECKOM M TEeOMETPHYECKOW TMPOrpeccHid
' TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHENWHBIN U SKCITIOHEHIIMAIBHBINA POCT

4.5 C1o’xHbI€ TPOLIEHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOTO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHUSIMU: MHOXECTBO, IIOJIMHOXECTBO,
OTepalyy HaJl MHOXXECTBAMH, YMEHHE OIEepUPOBATh TMOHATUIMH:
rpad, cBs3HBINM Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PEIICHUU
3aJa4; YMEHHE HCIIOJB30BaTh rpaduyueckoe MpeicTaBIeHIe MHOXKECTB
JUTSL ONTUCAHUS pealbHBIX MPOILIECCOB U SBJICHUM, MPH PELICHUU 3a/1ad

U3 IpYTUX Y4eOHBIX MPEIMETOB

YMenue OIICPHUPOBATH MOHATUAMU: ONPCACIICHUC, aKCHUOMaA, TCOPEMA,
J0Ka3aTCjIbCTBO, YMCHHUEC pacClio3HaBaTb MHCTHHHBIC W  JIOXKHBIC
BbICKA3bIBaHU, IMMPUBOAUTH HIPUMEPBI U KOHTPHPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUSA BBICKa3bIBAaHUH

YMeHne onepupoBaTh MOHITHSAMHU: HaTypallbHOE YHCJIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIUMOCTb HATypaJIbHbIX YHUCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb 4HuCla, OOBIKHOBEHHAas ApoOb U
JecsATUYHass poOb, CTAHIAPTHBIM BUJ YUCIA, PAIIMOHAIBLHOE YHCIIO,
UppalMOHATIBHOE YHUCIIO0, apu(METHUECKUH KBaJpaTHBIA KOpPEHb;
YMEHHE BBIMOJHATH JIEWCTBHS C  YHCIAaMH, CpaBHUBATh U
YHOPSIOYMBATh 4YHUCJIA, NPEACTaBIATh YKCIa HAa KOOPJAMHATHOMN
MpsIMOM, OKPYTJIATH YHCJIA, YMEHHE JeNlaTb TPUKUIKY U OLEHKY

pe3yiibTaTta BBIYMCIICHHI

YMeHne onepupoBaTh MOHATUSAMU: CTENEHb C IIENIBIM IOKa3aTeseM,
apudmMeTHUecKuil KBaJpaTHBIM KOPEHb, MHOTOUJICH, alreOpandeckast
IpoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATYpalbHOH CTEICHU
OoNbIlle EIUHUIBI, YMEHHE BBHIMOIHATH pacuérel 1Mo (opmymnam,
peoOpa3oBaHus IEIbIX, JAPOOHO-PAITMOHATBHBIX BBIPAKCHUH U
BBIPQXEHUI C KOPHSMH, Pa3ioKEHHE MHOTOWICHA Ha MHOXKHUTEIH, B
TOM 4YHCJIE C HCIOJIB30BaHUEM (OPMYJI pa3HOCTH KBaIpaToB U

KBaJpaTa CyMMBbI U PAa3HOCTH




VYMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JIMHEWHBIE M KBAaJAPATHBIC YPABHCHMS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM INEepeMEHHOW, CHCTEMBI
JIBYX JIMHEHHBIX YPAaBHEHMI, JUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAJIbHBIE HEpPaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PEUICHUH 3a4a4 U3 APYIUX IPEIMETOB
U IIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BATh KOOPAHMHATHYIO
OpsSAMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh JIi M300pa’keHUs peIIeHui

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: PYHKIUSA, Tpaduk HyHKINHA, HYJIH
byHKIMY, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKU
BO3pacTaHus, yOBIBaHUWS, HaWOONbIIEe W HAWMEHBIIEEe 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBATH TIOHSTUSIMH npsiMast
NPOTNOPLUOHATIBHOCTD, JTMHEHHAsT (QYyHKIMS, KBaapaTU4Has (YHKIHS,
oOpaTHasi TPONMOPLUMOHAIBHOCTh, Mapaboia, Trumepoosia; yMeHue
CTpoUTh TpaduKu PYHKLINH, UCTIONB30BaTh IpauKU AJISl ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JJISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TPEAMETOB U peaJbHOW JKU3HM; YMEHHE BBIPAXaTh

dbopMyIaMu 3aBUCUMOCTH MEX]y BETUIMHAMHU

YMmenue OIIepUpPOBaAThH MOHATUAMU: I0CJIE10BATENbHOCTD,
apupmMeTHyeckass M IeoMeTpUYecKas  IPOrpeccHH;  yMeHHe
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (POPMYIBI CyMMBI U
o01iero 4jieHa MpH pelleHUM 3ajad, B TOM 4YMCie 3aJad U3 Jpyrux

y4eOHBIX TPEIMETOB U PEATLHOM KUZHU

YMeHue pemars 3aaud pasHbIX TUIIOB (B TOM 4YMCJIE HAa IPOLEHTHI,
JONM M 4YacTH, JBUXKEHHE, padoTy, LeHy TOBAapOB MU CTOMMOCTh
MOKYTIOK U YCIYT, HAJIOTH, 3aJa4d U3 00JacTH yIpaBIeHUS INIYHBIMU U
ceMeiiHbIMU  (UMHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUsl, HEPAaBEHCTBA U CHUCTEMbl 10 YCJIOBHIO 3aJlayH,
UCCJIEIOBATh MOJyUYEHHOE PELICHUE U OLCHUBAaTh IPaBI0NO0I00HOCTD

IMOJIYyYCHHBIX PE3YJIbTAaTOB

YMeHune onepupoBaTh MOHATUSMU: (pUTypa, TOUKa, OTPE30K, MmpsiMas,
Ty, JIOMaHasi, yroj, MHOTOYT'OJIbHHK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PABHOCTOPOHHHMM TPEYTrONBHUKH, NPSIMOYTOJIbHBIA TpPEYTrOJbHUK,

MCJHaHa, 6I/ICC€‘KTpI/Ica M BBICOTA TPCYI'OJILHUKA, quHpéxyr OJIbHHUK,




napajuieiorpaMM, pomO, TMPSAMOYTOJNBHUK, KBajpaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymeHue peuiaTth 3aJadd, B TOM YHCII€ U3 MOBCEAHEBHON
JKU3HHM, HAa HAXOXXJEHUE T€OMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

M3Y4YEHHBIX CBOMCTB QUryp U (HaKkToB

10

YMeHHne omnepupoBaTh MOHATHSAMH: PaBEHCTBO (QUIyp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh M MNEPIEHIUKYJIIPHOCTh MNPSMBbIX,
YroJd MeXAy TMNpSAMBIMU, TEPIECHIUKYISAp, HAKIOHHAs, MPOEKITHS,
nonobue Guryp, nogoOHbIe TPEYTOIbHUKHA, CHMMETPHSI OTHOCUTENEHO
TOYKM U NPAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue Quryp, napamienbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX B

OKpYXarolleM MUpe

11

YMeHue onepupoBaTh MNOHATUAMM: JUIMHA, PAacCTOSHUE, YIoJ
(BeMIMYMHA yTJa, CHHYC W KOCHHYC YIJIa TPEYroJbHHMKA), IUIOIIAJlb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYIKaroIIeM
MHUpE; YMEHHE NpPUMEHITh (OpPMYJIBl TEepUMeTpa U  IUIOUIAIU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAAU Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuIeIeNUNela; YMEHUE IMPUMEHSTh IPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JJIMH, PACCTOSIHUH, TIJIOIIAIeH

12

Ymenne wu3obpaxarb IIockue (Gurypel M UX KOMOWHanuW,
OPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C MOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OIIMCAHHIO

13

YMeHHe  onepupoBaTh  IMOHATHUAMM:  IPSAMOYIOJbHas  CHCTEMa
KOOpJIMHAT; KOOpPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTODOB,
IIPOU3BEEHUE BEKTOPA HA YHUCIIO, CKAJIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBI U KOOPAMHATHI I IPEACTABICHUS
JaHHBIX M pEIIeHus 3ajJad, B TOM UHCIE M3 JPYIHX Yy4eOHBIX

NpeaAMETOB U peaﬂLHOﬁ KU3HU

14

YMeHue omnepupoBaTh TMOHSATHUSMHU: CTOJOWKOBBIE U  KPYTrOBBHIE
IUarpaMMmbl, TaOnWIBL, cpeaHee  apupMETHYECKoe, MeIuaHa,
HauOoJblllee ¥ HAaUMEHbIIee 3HAUEHHUs, pa3Max YHUCIOBOrO Habopa;

YMEHHE  W3BJIEKAaTh, HMHTEPIPETUPOBATh M IPeoOpa3OBHIBAThH




MHQOpPMALIMIO, NPEJCTABICHHYI0 B Tabaullax W Ha JAMarpammax,
OTPaKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKU pEAbHBIX IPOLECCOB U
ABJICHUH; yYMEHHE pacllo3HaBaTb W3MEHYMBBIE BEIMYUHBI B

OKpY’aroIleM MUpe

15

YMeHue onepupoBaTh MOHATUAMH: CIy4YailHbIA ONBIT (CIy4ailHbII
AKCIIEPUMEHT), D3JEMEHTapHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4aifHOT'O OIbITa, CIIy4ailHOE€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAXOJWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHI B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSMH; YMEHHME pellaTh
3a7auyll METOJOM OPraHM30BAHHOIO Iepedopa M C HCIOJIb30BAHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATb BEPOATHOCTH PEaJbHBIX
COOBITUI M SIBIICHUH, MOHUMATh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH B OKpYXKaloIlleM MHPE U B JKU3HH,
3HAaKOMCTBO C TIOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh NOAXOASAIIMNA H3YYEHHBIM METOH AJIs pEeLIeHHs
3aJa4M, MPUBOAUTH NPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B
UCKYCCTBE, OINMUCBIBATH OTHEJIbHBIC  BBINAIOIIMECS  PE3YJIbTaTBhl,
MIOJIYYEHHBIE B XOJ€ Pa3BUTHS MATEMaTUKHU KaK HAyKH, IIPUBOIUTH
IIPUMEPBI MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOU

Y BCEMUPHOH HUCTOPHUU




HEPEYEHD 2JIEMEHTOB COAEPKXKAHUSA, IPOBEPAEMbIX HA
OI'2 1O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

Yucna 1 BEIYUCICHUS

1.1

HatypanbHble u nienbie ynciia. [Ipu3Haky 1eIMMOCTH LENbIX YHCelT

OOBIKHOBEHHbIE UM JI€CATUYHBIE JpOOH, MPOLEHTHI, OECKOHEUHbIE

12 NepUOANYECKHUE IPooH

13 Panonaneuple ymcna. ApuQMeTHYECKHE ONepalud C PaluOHAIbHBIMH
' YyHUCIIaMu

14 [evicTButenpHble unciaa. ApuMeTHYECKrue Omepanuu ¢ JCUCTBUTCIHHBIMU
' YUCIaMHU

s [TpuOnmk€HHBIE BBIYMCIEHUS, MpaBUila OKPYIJIEHHs, NPUKHAKA M OLEHKA
' pe3yJibTaTa BEIYUCICHUN

2 AnreOpandeckue BRIpOKCHUS

2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUSI C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM nokaszatesneM. CTeneHb ¢ palMOHAJIBHBIM IOKa3aTeeM.
. CBoiicTBa cTENIEHU

2.3 MHoOrouieHsl

2.4 Anrebpanueckas 1poob

5 s ApudmeTnueckuii  KOpeHb ~ HaTypajgbHOW  cremeHu.  JleiictBus ¢
' apuMeTUYECKUMHU KOPHIMH HATypalbHON CTETIEHU

3 VYpaBHEHUs U HEPABEHCTBA

31 [lensle n npoOHO-panMOHaNbHbIE ypaBHEHHA. CHCTEMBI MU COBOKYHMHOCTHU
' ypaBHEHUU

35 Llenble 1 apoOHO-paloHaIbHbIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

33 Pemienue TekCTOBBIX 3a7a4

4 YucnoBbIe TOCIEN0BATEIILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MOCIIEA0BATEILHOCTEH




Apudmernueckass U TeomeTpudeckas nporpeccur. Dopmyiia CIOXKHBIX

4.2
MIPOLICHTOB

5 OyHKIMHT
@yHkuus, crnocodbl 3anaHus ¢QyHkuuu. Ipadux ¢ynkuuu. OOnactb
ompezeNeHuss M MHOXeCTBO 3HaueHui ¢yHkumu. Hymu dyskuumn.

5.1. [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (DYHKIIHU.
Makcumymbl W MUHUMyMBl (yHKIM. HawubGonbiiee u HauMeHblee
3HaueHHe PYHKIMU HA IPOMEXKYTKE

6 KoopanHatel Ha IpsIMON U IIJIOCKOCTH

6.1 Koopaunarnas npsmas

6.2 JlexapTOBbI KOOPAMHATEI HA TUNIOCKOCTH

7 I'eomertpus

7.1 I'eomerpuueckue Gurypsl U UX CBOMCTBa

7.2 TpeyronbHUK

7.3 MHoroyrojasHuKu

7.4 OKpY>KHOCTb U KpyT

7.5 HN3mepeHne reoMeTpUIeCKUX BETMINH

7.6 BekTopbl Ha TJIOCKOCTH

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOoCTh

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'pador
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