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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAyyHOro, TaK M TyMaHUTAPHOTO LHUKIOB, €€ OCBOECHHE HEOOXOAMMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTre y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCcTpakiuii, cnoco0e OTPaKEHHUSI MATEMAaTUIECKON HAyKOM SIBJICHHUI U MPOLECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
NO3HAaHUM U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreyuMBaeT pa3BUTHE YMEHHsS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUST OOYyYarolMXCsA: OHM HCHOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaau3anueil 1esTelbHOCTHOTO MPUHIINIIA O0y4EHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHdeckoro s3eika. CoaepkaTenbHONH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS TOJIB30BATHCS alTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUM O JEHCTBUTENHLHOM YHCIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HEOOXOJUMOTO ISl PELICHUS 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, ONMUCAaHUS TPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JIeAYKTUBHBIX paccyxaeHuii. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOy4aroluMHUCs 3HaHUM 0 (QYHKIUSAX KAaK Ba)KHEHIIEW MaTeMaTHYecKON MoJenu
JUIsL OTIMCAHUS M UCCIIEJOBAaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B PUPOJIE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauuecKkue, BHOCUT BKJIaJ B (OpMUpPOBaHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN IUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC Pa3felibl COICpPKAHUS:
«Yncna W BBIUYUCICHUA», «Anredpanyeckue BBIpKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3ammcu
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHaNBHBIMU YKciIaMu. PemeHne 3amad U3 peanbHOW MPAKTUKKA HA YacTH, HA
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a/la4M Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne TOPU3HAKOB  ACIMMOCTH, PAa3jIOKEHHME HAa  MHOXKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TOpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[lepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlOIMyCcTHMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, TpaBUjla PaCKPbITUS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaJpar pasHocTH. Popmysia pa3sHOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPAaBHEHMS, pELICHHE JIMHEWHBIX ypaBHEeHHH. COCTaBJIE€HHWE YPABHEHHUM MO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C IOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOIA.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKH Ha KOOPJIMHATHOMU MI0cKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIIaMU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eICTBUTEIIBHBIC YNCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CrnoxeHve, BBIYMTAHHE, YMHOXXECHHE, JeJCHHUE alreOpandecKux ApoOer.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ 0OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne cBoicTB dyHKumuu mno e€ rpaduky. [Ipumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, ¥ = X3, y = \X, y=|X|. [paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOW MPSAMO.

CpaBHeHME JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHdecKue JeHUCTBUA C
JNEUCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXKAIOIIET0 MHPA, IMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u orieHKa pe3ysbTaToB BEIYUCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl perieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

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

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHMHEHHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne NMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 1TapabOJIbl, 0Ch CAMMETPHH TapadoIb.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) maTpuoTnYecKoe BOCIUTAHUE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B pEHICHWUW MPaKTHYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEeATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIsI Pa3BUTHS IIUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHME KYJbTYPbl 30POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeICKCHH, NPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM I OKPYXKAIOWIIEH CpPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
OMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTEMaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEpPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIIBHO HECJIOXHBIE JOKa3aTebCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboyee MOAXOASIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHaBIIMBaTh HCKOMOE M JaHHOe, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOUYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOPMALUU M WLTIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC 1eHCTBUS:



BOCTIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU M IETSIMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1¢ 0OCY>KJIEHUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY O0CYK/1aeMO TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUS,  TPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
o0CyX)aTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPYyNMOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboTHI U KOOPJIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHWBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMA MPOIYKT MO KPUTEPHSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJE€Th CIOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca H
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHKEHUS WM HEAOCTKEHUS 11EIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBHUS C PAllMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHMsS YMCIOBBIX BBIPAKECHUN, MPUMEHSTh Pa3HOOOpa3HbIC
C0cOObI U MPUEMBI BBIUMCICHUS 3HAYCHHUM APOOHBIX BBIPAXKEHUMN, COAEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OxHOM (HOpPMBI 3alIUCH YHUCEN K APYroi (mpeoOpa3oBHIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrJsTh yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YHUCJIOBBIX BBIPAXKEHUN. BBINOMHATH JEHCTBUA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETHPOBATH
pe3yNbTaThl peleHUs 3aa4 ¢ YYETOM OTPaHMUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0ObEKTOB.

Auredpanyeckue BbIpaKeHHs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHI0 U CHUMBOJIUKY, NPUMEHSTH
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHHM TPH 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEIACHUEM MOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BbINONHAT YMHOKEHHME OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIUM C IOMOILIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENsS, TPYNNUPOBKU  CllaraeMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[IpumeHsTh npeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IuYHbIX 3a/1a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa3oBaHus BbIpAKEHUH.



YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoaa OT UCXOJHOI'O YPAaBHEHMS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBiseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOGupare mnpumepsl Map 4YHUCEN, SABJIAIOIIMXCS PEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEWHOTO YypaBHEHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUM C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe W pemiaTe JIMHEMHOE YPAaBHEHWE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUH I1IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbL, 3aAMUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
anre0panveckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE, II€HA, KOJWUYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH HH(OPMAIIUIO U3 TPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydaJgbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUN, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENICHH C LETbIM MTOKa3aTEeJIEM.

BBITIONHATE TOXJIECTBEHHbIE MPEOOpPa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

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

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YpaBHCHHH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaguuecKy0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUA HEpPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku 37€MEeHTapHBIX (QYHKIMIA BUAA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpeAMETHbIE PE3yIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YNIOPSAJOUYNBATH PALIMOHAIIBHBIE U UPPALlMOHAIIbHBIC YUCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
HUpparmoHaIbHBIMU YUCIaMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [0Ka3aTeJsIMA U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisIiTh JE€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewmiaty JMHEHBIE W KBaJpAaTHBIC YPaBHEHWS, YPaBHEHUS, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IByX JIMHEWMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PemaTte TEKCTOBBIE 3amadyM aiareOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paXkaTh
pEllIEHHE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCIIOBOM MPSMOM, 3alUCHIBATh PEUIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300pakaTh CXEMATHYECKU TpAPUKUA KBAJIPATUUYHBIX (DYHKIIHM,
OMHCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.

Pacno3naBaTh kBagpaTHUHyH (QPYHKIHIO 11O GopmyJsie, MPUBOJAUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peabHOM KU3HU, GUBUKHU, TCOMETPHH.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCUm

Pacno3naBath apuMETHYECKYI0 M TE€OMETPUUECKYI MPOTPECCUH TIPU
pa3HBIX CrOco0ax 3aaHusl.

BeIMOMHATS BBIUKMCIACGHUS € HUCHOOJb30BaHMEeM (opMyn N-ro ujeHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI TMOCIEIOBATEILHOCTH TOYKAMU HA KOOPIWHATHOM
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qrCIie 3a1a4d U3 PEATbHOMN JKU3HH (C MCIIOJIB30BAaHUEM KaJBKYJIATOPA, ITU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KoHTpoJbHbIe IpakTuyeckue
padoThI padoThI

1 Yucna v BeluMcIeHUs. PaliioHaIbHBIE YHCIIA 25 1
2 AnrebpandecKkue BhIpaKEHUS 27 3
3 YpaBHCHHS 1 HEPABCHCTBA 20 2
4 Koopaunats! u rpapuku. OyHkunu 24 1
5 [ToBTOpeHME M 00600IIEHNE 6 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




8 KVIACC

KoanyecTBo 4acoB

Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero KourpoJibHbie IIpakTHyeckue
padoTshI padoTsbI
1 Uucna u Beruncienus. Ksagparasle KopHU 15
5 Yucna u Berurciaenus. CTeneHp ¢ LeiabiM 7
rokasaresem
3 AJ{F€6paI/I‘-IGCKI/Ie BbIpaxeHUs. KBajpaTHbIi 5 1
TpEXUICH
4 Anrebpanueckue BbipaxkeHus. Anredpandeckas 15 5
IpoOb
5 VYpaBHeHus U HepaBeHcTBa. KBaspaTHble 15 5
ypaBHEHMS
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBl ypaBHEHUN 13
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oynkiuu. OCHOBHBIE TTOHITHS 5
9 @Oynkiun. Yucnossle GyHKINN 9
10 [ToBTOpeHME M 00600IIEHNE 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




9 KJIACC

Nen/m HaummeHoBaHMe pa3/iejioB U TeM NPOTrPAMMBbI

KoaunuecTBO 4acoB

Beero KoHTpoJbHbIe IIpakTH4eckue
padoThI padoThI

1 Yucna v BeruucieHus. J{eMCTBUTENbHBIE YU CIIA 9

2 VYpaBHEHUS 1 HEpABEHCTBA. Y paBHEHUS C OJJTHON IIEPEMEHHOU 14 1
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUN 14 1
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1
3) OyHKIMU 16 1
6 YUCIIOBBIE ITOCIEN0BATEIBHOCTH 15 1
7 [ToBTOpeHUe, 06001IeHNE, CHCTEMAaTH3aIUsl 3HAHUI 18 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne
KonuyecTtBo yacon
YPOK Tema ypoka
a IIpakTHueckue
Bcero KoHTposnbHbIE paboThI
paboThI
I'nasa l.JInneiinoe ypaBHeHnue ¢ oqHoii nepemenHoi. (15 yacos)
1. |BBenenue B anredpy 1
2. |BBenenwue B anre0Opy 1
3. |BBeaenwue B anredpy 1
4. |JluneliHOE ypaBHEHHUE C OJTHON NIEPEMEHHOM 1
5. |JluneitHOE ypaBHEHUE C OJIHOM MEPEMEHHON 1
6. |JIuHEiHOE ypaBHEHHUE C OJHOM IMEPEMEHHOMN 1
7. |JluneitHOE ypaBHEHHUE C OJJHOU MEPEMEHHOMN 1
8. |JluneitHOe ypaBHEHUE C OJIHOM MEPEMEHHOU 1
9. |Pemenue 3amay ¢ TOMOIIBIO YPaBHCHU I 1
10. |Pemienue 3a1a4 C MOMOIIBIO YPaBHEHUN 1
11. |Peuienue 3a1a4 ¢ TOMOIIbIO YPaBHEHU I 1
12. |Pemenwue 3a7a4 ¢ MOMOIIBIO YPABHEHHIA 1
13. |Pemenue 3aga4c noMoIibOypaBHEHUI 1
14. |IloBTOpeHue u cucTemMaTu3anus yaieOHOro MaTepuaia 1
15 Kounrpoabnas padora Ne 1 no reme «J/Inneiinoe 1 1
YPaBHEHHUeE € 0/IHOI epeMeHHO»




I'nasa Il.I{esabie Boipaxenusi. (50 yacon)

ToxiecTBeHHOpaBHbIE BhIpaxkeHus. ToxkaecTBa
16. 1
17. |ToxnecTBeHHOpaBHBIEC BhIpaKEHU. TOXKIECTBA 1
18. |CreneHbc HaTypalbHBIMIIOKAa3aTeIEM 1
19. |CreneHsc HaTypaIbHBIMIIOKa3aTeIeM 1
20. |CremneHbc HaTypaJIbHBIMIIOKA3aTeJIeM 1
21. |CBoiicTBa CTENEHH C HATYPAJIbHBIM MTOKa3aTesieM 1
22. |CBoiicTBa CTENEHU C HaTypaJIbHBIM MTOKa3aTeIeM 1
23. |CBoiicTBa cTENEHU C HaTypaIbHBIM MTOKa3aTeIeM 1
24. |OagHOYsIEHBI 1
25. |MHoro4sieHsI 1
26. |CnoxeHHe U BBIYUTAaHUE MHOTOWJICHOB 1
27. |CnoxeHHe U BBIYUTAaHUE MHOTOWJICHOB 1
og  |CrnoxeHne v BBIMUTaHUE MHOTOYJICHOB 1
29 KounrpouabHasi padora Ne 2 no reme: «CBoiicTBa 1
" |cTemeHH ¢ HATYPAILHBIM MOKA3aTEIeM
30. |YMHOXEHHE OJHOUJIEHA HA MHOTOWICH 1
31. |YMHOXeHne OqHOYWIEHA HA MHOTOYIEH 1
32. |YMHOXeHne OqHOWIEHA HA MHOTOYIEH 1
33. |YMHOXeHHEe MHOTOYJIeHa Ha MHOTO4JICH 1
34. |YMHOKEHHE MHOTOYJIEHA HA MHOTOYJICH 1




35. |YMHOkEHHE MHOTOYJIEHA HA MHOTOYJIEH 1
36. |YMHOkKEHHE MHOTOYJIEHA HA MHOTO4JIEH 1
37 PasnosxeHne MHOTOUYICHOB HA MHOXHUTENU. BriHecenue 1
" |o0GIIero MHOKHUTES 32 CKOOKH
38 Paznoxenne MHOTO4JIEHOB HA MHOKUTENU. BbiHecenue 1
" |oO1ero MHOKHUTENS 3a CKOOKH
PasnoxeHne MHOrOYwIEHOB Ha MHOXUTENU. BriHeceHue
39. |06Imero MHOKHTEIS 32 CKOOKH 1
40 Pa3noxeHne MHOTrOUIEHOB HA MHOXUTENU. Metoa 1
" |PpYyIIIHPOBKH
PasnosxeHrne MHOTOYWICHOB HA MHOXHUTENU. MeToa
41. |rpynmnupoBKH 1
49 PasnosxeHne MHOTOYICHOB HA MHOXHUTENU. MeToa 1
" |rpymmupoBKu
43 Konrpoabnasi padora Ne 3 mo teme: «Pa3noxenue 1
" [MHOrOYJIEHOB HA MHOKHTEIN»
44, |[Ipon3BeneHUEPA3ZHOCTU U CYMMBI IBYX BBIpAKEHUHN 1
45. |[Ipou3BeneHUEPa3HOCTU U CYMMBI IBYX BBIpaKEHUHN 1
46. |[Ipou3BeneHUEpPa3HOCTU U CYMMBbI IBYX BBIpAKEHUIN 1
47. |Pa3HOCTb KBaJIpaTOB JIBYX BBIPAXKEHUMN 1
48. |Pa3HOCTH KBaJIpaTOB JIBYX BBIPAKEHUI 1
49. |KBampat cyMMBbl U KBapaT pa3HOCTU ABYX BBIPAKECHUIN 1




50.

KBaapart cymmbl U KBaJpaT pa3HOCTH JABYX BBIPAKEHUI

51. |KBaapat cymMMBbI U KBaJpaT pa3HOCTH JBYX BBIPAKECHUN
52. |KBagpat cymMMbl U KBaJpaT pa3HOCTHU JABYX BBIPRKCHUN
53 [TpeoOpa3oBanre MHOTOUJIEHA B KBAAPAT CYMMBI MU
" |pasHOCTH JBYX BBIpaXKEHHI
54 [IpeoOpa3zoBaHre MHOTOUYJIEHA B KBAaJIpaT CYMMBbI WJIH
" |pasHOCTH JBYX BBIpaXKEeHHI
55 [IpeoOpa3zoBaHre MHOTOUYJIEHA B KBAIpaT CYMMBbI WJIH
" |pasHOCTH JBYX BBIpaXKEHHH
56 Kontpoabnasipabora Ne 4 mo reme: «@opmyJibl
" |COKPALIEHHOI0 YMHOKEHHUSD»
57. |CyMMa 1 pa3HOCTh KyOOB JIBYXBBIPa:KEHUI
58. |Cymma u pa3HOCTb KyOOB JBYXBBIPaKEHUI
59 [TpumeHeHre pa3InyHbIX CIIOCOO0B Pa3IOKEHUS
" |MHOTrOYJIeHa Ha MHOXHTEIN
60 [TpumeHeHre pa3nuyHbIX CIOCOOOB Pa3IOKEHUs
" |MHOroYJI€Ha Ha MHOXHTEIN
61 [IpumeHeHue pa3nuuHbIX cIOCOO0B Pa3I0KEHUS
" |MHOrouJIEHa Ha MHOKUTEITH
62 [TpumeHeHre pa3nuYHbIX CIIOCOOOB Pa3IOKEHUS
" |MHOrOYJIeHa Ha MHOXHTEIN
63. |[loBTOpeHUE U cucTeMaTu3alys ydeOHOTO MaTepuasa
64. |[loBTOpeHue u cucTeMaTu3alus ydeOHOTO MaTepuasa




Konrpoabnass padora Ne 5 no teme: «Pa3noxenue
65. |MHOro4JIeHa HA MHOMKUTEJIN 1 1
I'napa II.®@yukouu. (12 49)
66. |CBs3u Mexay BenuunHamMu. OyHKIIsS 1
67. |CBs3u Mexay BenuunHamu. OyHKIIsS 1
68. CniocoOnI 3a1aHus PYHKIIUH 1
69. |CrmocoOsI 3a1aHus GyHKIIUH 1
70. |I'paduk pyHKIIMMA 1
71. |I'paduk pynxuuu 1
72. |JIunelinaa @yHkuus, e€ rpaguku cBoiicTBa 1
73. |Jlunetinas pyukims, e€ rpaduku cBoCTBa 1
74. |Jlunetinas Qyukims, e€ rpaduku CBOMCTBA 1
75. |JIunelinaa @ynkius, e€ rpaduku cBoiicTBa 1
76. |lToBTOpeHue u cucremMaTu3aius yueOHOro MaTepuaia. 1
77. |Konmponwvnasa paooma Ne 6 no meme « Dynkyus 1 1
I'masa V. Cucrembl JIMHeHHBIXYpaABHEHHUII ¢ IByMsinepeMeHHbIMU. (19 yacoB)
78. |YpaBHEHHUs C IBYMs [TIEPEMEHHBIMU 1
79. |YpaBHEeHHUs ¢ ABYMS [IEPEMEHHBIMU 1
80, JIuHeliHOE ypaBHEHHE C ABYMS IIEPEMEHHBIMU U €r0 1
rpadux
81 JInHenHoe ypaBHEHHE C IBYMsI [IEPEMEHHBIMU U €TI0 1

rpadux




JluneltHoe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0

82, rpaduk
Cucrembl ypaBHEHH € IBYMs IEPEMEHHBIMHU.
83. |(['paduueckuit MeTO pelIeHHs] CUCTEMBI IBYX
JIMHEWHBIX YPABHEHUHU C IBYMsI IEPEMEHHBIMU
CucreMbl ypaBHEHM € IBYMs IIEPEMEHHBIMU.
84. |I'paduueckuii METO] pELIEHUSI CUCTEMBI IBYX
JIMHENHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
CucTteMbl ypaBHEHUN C JBYMS IEPEMEHHBIMU.
85. (['paduueckuit MeTO pelICHHs] CUCTEMBI IBYX
JIMHEWHBIX YPAaBHEHUHU C IBYMsI IEPEMEHHBIMH
86 Pelienne cucreM JIMHEUHBIX YPaBHEHUNW METOIOM
" |momcTaHOBKH

87 Pemenne cucrteM JTMHEWHBIX YPaBHEHUN METOJIOM
" |mopcTaHOBKH

88 Pemenne cucrteM JTIMHEWHBIX YPABHEHUM METOIOM
" |cnoxeHust

89 Pemenne cucrem JIMHEWHBIX YPABHEHUN METO0M
" |cnokeHus

90 Pemienue cucrem JIMHEWHBIX YPAaBHEHUN METOI0OM
" |crnoxenust

o1 Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM JIMHENHBIX
" |ypaBHeHwMi

92 Pemienne 3a1a4 ¢ TOMOIIBIO CHCTEM JIMHENHBIX

YpaBHEHUU




Pemenue 3aJa4 C IIOMOIIIBIO CHCTCM JIMHEHMHBIX

93. . 1
ypaBHEHHIA

94 Pemenne 3a1a4 ¢ mOMOIIBIO0 CUCTEM JTUHEHHBIX 1
" |ypaBHeHwmi

95. |[loBTOpEeHME U cucTeMaTH3aIKsl y4eOHOTrO MaTepHuaia. 1

Koumponovnaa paboma Ne 7 no meme «Cucremsl

96. 1
JIMHEHHBbIXyPaBHEHHUI ¢ AByMsIIepeMeHHbIMU»
IloBTOpeHue U cucremaru3anus yueOHoro marepuasia. (6 4.)
97. |YmpaxxueHus a7 TOBTOPEHHUS Kypca 7 Kiacca 1

98. |YmpaxxHeHus 11 MIOBTOPEHUS Kypca 7 Kiacca

99. |YmpaxxHeHus 11 MIOBTOPEHUS Kypca 7 Kiacca

100.|YmpaxHeHus A1 MOBTOPESHHS Kypca 7 Kiacca

101.|YmpaxHeHus 11 OBTOPEHUS Kypca 7 Kiacca

Rl R R~

102.|UtoroBas koHTpobHas padoTa No§

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

Ne
KosmmuectBo vacos
e Tema ypoka
a [IpakTnueckue
Bcero KoHnTponbHbie paboThI
paboTHI
I'nasa I. PaunonajibHbieBbIpa:keHus. (44 4acos)
1. |PaumonanpHBIC IpOOH 1
2. |PammmonanwHbIC 1pOOH 1
3. |OcHOBHOE CBOMCTBO paIoHaIbLHOU ApoOU 1
4. |OcHOBHOE CBOMCTBO palMOHAIBHON IpOOH 1
5. |OcHOBHOE CBOWMCTBO palMOHAIIBHON APOOH 1
6. CrnoxxeHue 1 BBIYUTAHUE PALIMOHATIBHBIX JpOo0el ¢ 1
OJIMHAKOBBIMH 3HAMEHATEIISIMU
7 CrnoxxeHue 1 BBIYUTAHUE PALIMOHATIBHBIX JpOo0el ¢ 1
OJIMHAKOBBIMH 3HAMEHATEJISIMU
8. CrnoxeHre ¥ BBIYUTAHUE PAIIMOHATIBLHBIX Jpo0ei ¢ 1
OJIMHAKOBBIMH 3HAMEHATEISIMU
9, CrnoxeHre ¥ BhIYUTAHUE PAIIMOHATIBLHBIX JPO0Ei C pa3HbIMU 1
3HAMEHATEJISIMU
10. CroxeHre U BhIYUTAHHUE PAIIMOHAIBHBIX JPO0e ¢ pa3HbIMU 1
3HAMEHATEJISIMU
11. CroxeHre U BBIYUTAHHUE PAIIMOHAIBHBIX JPO0ei ¢ pa3HbIMU 1
3HAMEHATEJISIMU
12 CrnokeHre 1 BRIYUTAHUE PAIIMOHATBHBIX IPO0eH ¢ pa3HbIMU 1

3HaMCHATCIIsIMU




CrnoxeHue U BEIYUTAHUE PalOHAJIbHBIX I[p06€ﬁ C pa3HbIMHU

13 3HAMEHATEJISIMU
14, CrnokeHre ¥ BBIYUTAHUE PALIMOHATIBHBIX JpO0Ei C pa3HbIMU
3HAMEHATEJISIMU
15 KonTpoabnasi padora Ne 1 no reme «PaniuoHanbHbIe
" |apoou»
YMHOKEHHUE U JIeTIEHUE PALIMOHATIBHBIX JPOOEi.
16. Bo3sBenenue paroHanbHOM 1poOU B CTEIICHB
17 |YMHOKECHHE U JIETICHIE PalliOHATBHBIX pobei.
Bo3BenieHue palinoHajibHOM IpoOH B CTENEHb
18. YMHOKEHHUE U JIeTICHUE PAIIMOHATIBHBIX JPOOEH.
Bo3Benenue paimoHaibHOM 1poOU B CTETICHD
19. YMHOXKEHHUE U JIeTIEHUE PALIMOHATIBHBIX JpOOEi.
Bo3sBenenue paioHaibHOM 1poOU B CTETICHD
20 ToxxnecTBeHHbIE TPEOOPA30BaHUS PAITMOHATIBHBIX
" [BBIpaXKeHUiA
21 ToxxnecTBeHHbIE TPEOOPA30BaHUS PAITMOHATBHBIX
" |BBIpAKEHMI
99 ToxaecTBeHHbIE IPEOOPA30BaHUS PAIIMOHATIBHBIX
" |BBIp@KEHMI
93 ToxxnecTBeHHbIE TPEOOPA30BaHUS PAITMOHATBHBIX
" [BBIpaXKeHUii
94 ToxaecTBeHHbIE TPE0OPa30BaHUs PAIIMOHATIBHBIX
" [BBIp@XKeHUiA
o5 ToxxnecTBeHHbIE IPEOOPa30BaHUS PAITMOHATBHBIX

BBIPAKECHUU




TO)KI[GCTBGHHI)IC HpeO6p8,30BaHI/I$I PalOHAJIbHBIX

26. . 1
BBIPAKEHUN
97 Kontpoabnas padora Ne 2 o teme: «ToxkaecTBeHHbIE 1
" |mpeoOpa3oBaHus PANMOHAIBLHLIX BhIPAMKEHHID
og. |PaBHOCHIIbHBIE ypaBHEHUS. PallMOHANLHBIE YPABHEHHUS 1
29. |PaBHOCHIBHBIC ypaBHEHUs. PalimoHanbHbIe ypaBHEHUS 1
30. |PaBHOCHIBHBIE ypaBHEHUs. PalloHaIbHbBIE ypaBHEHUS 1
31. |CrermneHb ¢ 1eIbIM OTPUIIATEIILHBIM TTOKa3aTeeM 1
32. |CrtemeHsb ¢ IeNbIM OTPULIATEIHHBIM TTOKa3aTeIeM 1
33 |CTenens ¢ neabM OTPHIATENLHBIM II0KA3aTeIeM 1
34. |CrereHb ¢ 1IEIBIM OTPHUIIATEIIHEHBIM TTOKA3aTeIeM 1
35. |CBolicTBa CTETEHHU C LIETBIM MOKa3aTeIeM 1
36. |CBoliCTBa CTEIEHH C LIEIBIM ITI0Ka3aTelIeEM 1
37. |CBoWCTBa CTEIEHH C LIEIBIM ITI0Ka3aTelIeEM 1
38. |CBolicTBa CTEIEHHU C LIETBIM IMOKa3aTeIeM 1
39 |CBO¥CTBa CTEIICHH C LIENBIM ITOKa3aTeeM 1
k ..
40. |DyHKIUAY =—u € rpaduk 1
X
k ..
41. |DyHKIUAY=—u € rpaduk 1
X
K ..
42. |PyHKIUAY =—u € rpaduk 1
X
K ..
43. |DPyHKIUA Yy = — 1 €€ rpaduk 1
X




KonTpoabnasi padora Ne 3 no reme: «PanmoHnajabHble

44, 1 1
YPABHEHUS»
I'nasa |l . KBaaparnsbie kopHu./leiicTBuTeIbHBIC YK cIA. (25 yacoB)
dynknus y = X
45, . 1
u e€ rpadux
DyHknusa Y = X
46. . 1
u e€ rpaduk
Dynkms y = X
47. . 1
u e€ rpaduk
48. |KBagpatHbie KOpHH. AprUMETHIESCKHI KBaApaTHBIA KOPEHb 1
49. |KBagpatHbie KOpHH. AprupMETHUESCKHA KBaApaTHBIA KOPEHb 1
50. |KBanmpaTtHbie kopHU. AprudMETUYECKUM KBAPATHBIA KOPEHb 1
51. |MHOX€eCTBO U €ro MEMEHTHI 1
52. |MHOXEeCTBO H €T0 JIEMEHTHI 1
53. |[lonmHOx)ecTBO. Onepanuu HaJ MHOKECTBAMU 1
54. |llonmHOx)ecTBO. Onepanuu HaJ MHOKECTBAMU 1
55. |YucnoBbsle! IMHOXECTBa 1
56. [UucnoBbie! IMHOXKECTBA 1
57. |CpoticTBa apu(MeTUIECKOro KBaJpaTHOTO KOPHS 1
58. |CpoticTBa apu(hMeTHUECKOro KBaIPATHOTO KOPHS 1
59. |CpoiicTBa apu(hMeTHUECKOro KBapaTHOrO KOPHS 1
60. |CpolicTBa apu(hMeTHUECKOro KBaJpaTHOTO KOPHS 1
61 |ToXknecTBeHHbIC npeoOpa3oBaHus BIPAKECHUIH, 1
" |comepKaIux KBaJpaTHbIe KOPHH
62, |ToxnecTBenHbIe npeoOpa3oBaHus BEIPAKCHHM, 1

COACPKAMUX KBAAPATHBIC KOPHHU




ToxxaecTBeHHbIE TPEOOPA30BAHUS BEIPAKEHUIH,

63 CoJIepKaIMX KBaJAPaTHBIE KOPHU 1

64. ToxnaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH, 1
COJIepKaIMX KBaJAPaTHBIE KOPHU

65. ToxaecTBeHHbIE TPEOOPA30BaHUS BEIPAKEHHUI, 1
COJIEpKAIINX KBaJApaTHbIE KOPHU

66. dynkuus y = x u eé rpapuk 1

67. |@ynxiusy =/x u eé rpadux 1

68. |®ynkumsy =/x u eé rpapuk 1

69. KonrpoabHasi padora Ne 4 no reme: «KBagparubie 1
KOpHM./leficTBUTEIbHBIC YUCTIA»

I'nasa |11.KBangpaTtnbie ypaBHeHus. (26 yacoB)

70, KBaz[paTHf:Ie ypaBHEHMs. PenieHne HenoHbIX KBaIPaTHBIX 1
YPaBHEHUMU

71 KBaz[paTHf:Ie ypaBHEHHUs. PerieHre HenoaHbIX KBaAPaTHBIX 1
YPaBHEHUMU

79 KBa)IpaTHE)Ie ypaBHEHHMS. PenieHrne HenoJHbBIX KBAIPATHBIX 1
yYpaBHEHUI

73. |PopMyna KOpHEN KBAaIPATHOTO YPABHEHUS 1

74. |PopMyia KOpHEN KBaIPaTHOI'O YPABHEHHUS 1

75. |PopMyia KOpHEN KBaApaTHOIO YpPaBHEHUS 1

76. |PopMyna KOpHEN KBAaIPAaTHOTO YPABHEHUS 1

77. |Teopema Buerta 1

78. |Teopema Bueta 1

79. |Teopema Buera 1




Koumponwvnas paooma Ne 5 no meme «Keaopammnuwie

80. 1
ypasnuenua

81. |KBanmpatHblii TpEXUsIeH 1

82. |KBanmpatHblil TpEXUsIeH 1

83. |KBaaparHblii TpEXWICH 1

84 Peuienune ypaBHEHU, CBOIAIINXCA K KBAAPATHBIM 1
YpaBHEHUSIM

g5, Pemenne ypaBHEeHM, CBOIAIIMXCS K KBaAPATHBIM 1
YpPaBHEHHUSIM

86 Pemenne ypaBHEeHM, CBOIAIIMXCS K KBaAPATHBIM 1
YpaBHEHUSIM

87, Pemienune ypaBHEeHU, CBOIAIINXCA K KBAAPATHBIM 1
YpaBHEHUSIM

88 Pemrenue ypaBHeHUI, CBOISIIIUXCS K KBAJIPATHBIM 1
YpPaBHEHUSIM

89, Pannonanbabie YPaBHEHHs Kak MaTeMaTHIECKHE MOLENH 1
pEAbHBIX CUTyallul

9. PanmonanbHbie YPaBHEHHs KaK MATEMaTHIECKNE MOLEIH 1
peanbHbIX CUTyalui

91 PanmonanbHbie YPaBHEHHs KaK MATEMAaTUIECKNE MOLEIH 1
peabHbIX CUTyalui

92 Pannonanbabie YPaBHEHHs Kak MaTEMaTHIECKNE MOLEIH 1
pEAIbHBIX CUTyallul

93, Pannonanbabie YPaBHEHHs KaK MaTEMaTHIECKNE MOLEIH 1
pEAIbHBIX CUTyallu

94 PanmonanbHbie ypaBHEHUS KaK MAaTEMAaTUUECKUE MOJIETH 1

pEAIbHBIX CUTYallUl




Koumponwvnas paooma Ne 6 no meme «llpumenenue

95. - 1 1
KBQ/IPpAaTHBIX YPABHEHUH»
IHoBTOpeHue U cucreMaTu3anus y4eOHoro marepuasa. (7 4.)
96. |YmpaxueHwus JJIs MIOBTOPEHUs Kypca 8 Kiacca 1
97. |YmpaxHeHus AJig MOBTOPEHUsI Kypca § Kiacca 1
98. |YmpaxHeHus AJi MOBTOPEHUSI Kypca § Kiacca 1
99. |VmpaxHeHwus sl TOBTOPEHUs Kypca § Kimacca 1
100. |YopakaeHnust 1711 TOBTOPEHUS Kypca 8 Kiacca 1
101. |YopaxkHenus i1t TOBTOPEHUs Kypca 8 Kiacca 1
102. M ToroBasi KOHTPOJIbHAN padoTa Ne7 1 1
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 7




9 KJIACC

Ne
KomungecTBo yacos
ypoKa Tema ypoka
Bcero KonTponbuble pabotel |[IpakTrueckue padboTh
I'naBa I.HepaBencrBa. (20 yacos)
1. HucnoBele HEPABEHCTBA 1
2. Hucnosele HEPABEHCTBA 1
3. YucnoBble HEPABEHCTBA 1
4. OCHOBHBIE CBOVMCTBA YUCJIOBBIX HEPABEHCTB 1
5. OCHOBHBIE CBOWCTBA YNCIOBBIX HEPABEHCTB 1
6. CnoxeHre U yMHOKEHHUE YHCIIOBBIX HEPABEHCTB. 1
OneHuBaHNE 3HAYECHHSI BBIPAKEHUS
7 CnoeHre 1 YMHOXKEHHE YHCIIOBBIX HEPABEHCTB. 1
OneHNBaHNE 3HAYEHUS BBIPAKCHHUS
8. CnoeHre 1 YMHOXKEHHE YHCIIOBBIX HEPABEHCTB. 1
OueHuBaHNE 3HAYECHHSI BBIPAKEHUS
9. HepaseHncTBa ¢ 0/1HOM IEpEMEHHOM 1
10. Penienne HEpaBEHCTB C OTHOW NEPEMEHHOM. 1
YucnoBble IPOMEKYTKH
11 PerieHre HEPaBEHCTB € OJTHOU NIEPEMEHHOM. 1
YucnoBble IPOMEXKYTKH
12 Pemenre HEpaBeHCTB € OTHOW IEPEMEHHOM. 1
HucnoBble NPOMEKYTKH
13. Pemenre HeEpaBEHCTB € OTHOW NEPEMEHHOM. 1

HucnoBble NPOMEKYTKH




Pemienne HEpaBEHCTB ¢ OJIHOM TIEPEMEHHOM.

14. 1
HucnoBble NPOMEKYTKHU

15 CucTeMbl JIMHEHBIX HEPABEHCTB C OJHOMI 1
MIEPEMEHHOM
CucTeMBbI JINHENHBIX HEPABEHCTB C OJHON

16. IIEPEMEHHOU 1

17 CucTeMBI JINHEMHBIX HEPABEHCTB C OHON 1
IIEPEMEHHOU

18 CurcreMbl TMHENHBIX HEPABEHCTB C OJTHOM 1
IIEPEMEHHOU

19 CucTeMBI JINHEMHBIX HEPABEHCTB C OHON 1
IIEPEMEHHOU

20 Kounrpoabnasi padora Ne 1 mo teme «HepaBencrBa 1
¥ CHCTEMbI HEPABEHCTB € OJHOH IepeMeHHO»

I'nasa |l . KBaapatuunasa pynknus. (38 yacon)

”1 [ToBTOpEHME M paclIUpEeHUE CBEAEHUN O (PYHKIIUN 1

22. |[loBTOpeHME U pacHIMpeHre CBEICHUN O PYHKITUU 1

23. |[loBTOpEHME U pacIIMpPEeHUE CBEICHUN O (PYHKITUN 1

24. |CaoiicTBa QyHKUIUU 1

25. |CaoiicTBa QyHKUIUU 1

26. |CgoiicTBa GQyHKIIUU 1

o7 |Kak mocTpouts rpaduk ¢yukuun y = kf(Xx), eciu 1

n3BecteH rpaduk pyakimm Y = f(X)




Kak nmoctpouTts rpaduk ¢pyuxiuu y = Kf(x), eciu

28. u3BecteH rpaduk Gyukuun y = f(X) L

29 Kak nmoctpouTts rpaduk ¢pyukimu y = Kf(x), eciu 1
n3BecteH rpaduk pyakimm Y = f(X)

30, |KaK mocTpouTh rpaduku pyHknuid y = f(X) +buy = 1
f(x + a), ecnm u3Becten rpaduk pyakmn y = f(x)

31 Kak nmoctpouTts rpaduku ¢yukiuii y = f(x) +buy = 1
f(x + a), ecnu u3BecteH rpaduk pyakimn y = f(x)

32, Kak moctpouts rpaduku ¢pynkumii y = f(x) +buy = 1
f(x + a), ecnu u3BecteH rpaduk pyakimn y = f(x)

33 |KaK mocTpouts rpaduku pyHknui y = f(X) +buy = 1
f(x + a), ecnmu u3Becten rpaduk Gpyakimn Y = f(x)

34. |KBagparuunas pyHKUMS, €€ rpa@uK U CBONCTBA 1

35. |KBagparuunas ¢pyHkuus, e€ rpaguk U CBONCTBa 1

36. |KBagparuunas ¢pynkums, e€ rpaguk U CBONCTBA 1

37. |KBagparuunas ¢pyHKuMs, €€ rpa@uK U CBONCTBA 1

38. |KBagparuunas ¢pyHkums, €€ rpaguk U CBONCTBA 1

39. |KBagparuunas ¢pynkums, e€ rpaguk U CBONCTBA 1

40, [KoHTpoibHasi paboTa Ne 2 1o Teme: 1
«KBagparnunass QyHkumsn)

41. |PemeHne KBaApaTHBIX HEPABEHCTB 1

. Penrenue kBajpaTHBIX HEPABEHCTB 1

43. |PemieHue KBaapaTHBHIX HEPABCHCTB 1

44, |PemeHue KBapaTHBIX HEPABCHCTB 1




Pemenue KBaJpaTHBIX HCPABCHCTB

45, 1
Pemienne kBaapaTHBIX HEPABEHCTB
46. 1
47 Cucrembl ypaBHEHHI ¢ IByMs IEPEMEHHBIMU 1
48. |CucTtemMbl ypaBHEHUH C ABYMs IIEPEMEHHBIMU 1
49. |CuctemMbl ypaBHEHUH C ABYMs IEPEMEHHBIMU 1
50. |Cuctemsl ypaBHEHHH C IBYMs IEPEMEHHBIMU 1
51. |Cuctemsl ypaBHEHH C IBYMs [IEPEMEHHBIMU 1
52. |Cucrembl ypaBHEHUH C JBYMS ITIEPEMEHHBIMU 1
£3 Pemrenue 3a1a4 ¢ NOMOILBIO CUCTEM YPABHEHUN 1
" |BTOpOM cTeneHu
54 Pewrenne 3a1a4 ¢ TOMOIIBIO CHCTEM YPABHEHUN 1
" |BTOpOI CTEIEHH
55 Pemrenue 3a1a4 ¢ NOMOILBIO CUCTEM YPABHEHUN 1
" |BTOpO# cTeneHu
Pewrenne 3a1a4 ¢ TOMOIIBIO CHCTEM YPABHEHUN
56. |BTOpPOU CTEIECHU 1
Pemienne 3a1a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUN 1
S7. BTOpPOU CTENICHU
KonTpoabnasi padbora Ne 3 mo reme: «Pemenne
58. |ypaHeHMii M cMCTeM YpaBHeHMii ¢ IByMs 1

NMEPEMECHHBIMH




I'nasa l11.2neMenTBI NpUKIaAHOIIMaTeMaTHKH. (20 YacoB)

59. |MareMaTnueckoe MOAECIUPOBAHUE 1
60. MaremaTudyeckoe MOJEIUPOBaHUE 1
61 Marematrndeckoe MOAEITUPOBAHUE 1
62. [IpouieHTHBIE PaCUETHI 1
63. [IponieHTHBIE PacUEThI 1
64. [IponieHTHBIE PacUEThI 1
65. [TpuOKEHHBIE BRIUMCICHUS 1
66. [TpuOKEHHBIE BRIUMCICHUS 1
67. OcHOBHBIE NTpaBUIa KOMOMHATOPUKH 1
68. OcHOBHBIE MTpaBUIa KOMOMHATOPUKH 1
69. OcHOBHBIE NpaBHJia KOMOMHATOPUKHU 1
70. YactoTa U BEpOSITHOCTb CYy4YaHOTO COOBITHUS 1
71. YacToTa 1 BEpOSITHOCTh CITy4aifHOTO COOBITHS 1
72. Knaccuueckoe ornpeneneHue BEpoITHOCTH 1
73. Knaccuueckoe onpeneneHne BepoITHOCTH 1
74. Knaccuueckoe ornpeneneHue BEpoITHOCTH 1
75. HauvasibHble cBEEHUS O CTATUCTUKE 1
76. HauanbHble CBeIEHHS O CTaTUCTUKE 1
77. HauanbpHbIe cBeJeHUS O CTaTUCTUKE 1
78, KOHTpO.]ILHilH padora Ne 4 o Teme: «J1eMeHTbI 1

NPHUKJIATHON MaTEeMATHKN»
79. HuciioBble NOCIEA0BATEIIBHOCTH 1
80. YucnoBble MOCIE0BATEILHOCTH 1




81. Apudmernueckas Mporpeccus 1

82. Apudmernueckas Mporpeccus 1

83. Apudmernueckas nporpeccus 1

84. Apudmernueckas nporpeccus 1

g5, CymMa N nepBbIX YJICHOB apUPMETHUECKOIM 1
IIPOTPECCHUH

86. CymMa N nepBbIX YJICHOB apUPMETHUECKOIM 1
IIPOTPECCHH

87 CymMa N nepBbIX YWIEHOB apHU(PMETHUECKON 1
IIPOTPECCHH

88. ['eomerpuueckas nmporpeccus 1

89. ['eomerpuueckas nmporpeccus 1

90. ['eomeTpuueckas mporpeccus 1

oL CymMMa N nepBhIX YJIEHOB T€OMETPUUECKON 1
IIPOTPECCHU

9. CyMMma N nepBbIX YIEHOB T€OMETPUUECKON 1
IIPOTPECCUU
CymMa GeCKOHEYHOM reOMETPUUIECKON MTPOTPECCHH,

93. Yy KOTOpOH 1
lal<1
CymMa OeCKOHEYHOI reOMEeTPUUYECKON MPOrPeCcCHH,

94. Yy KOTOPOH 1
lal<1

o Kontpoabnas padora Ne 5 no teme «HucsioBbie 1
M0CJIEI0BATEIbLHOCTH

IloBTOpeHue U cucremarusanus yueOHoro marepuasna. (7 4.)




96. VYrpaxxHeHus A1 HOBTOPEHUS Kypca 9 kiacca 1
97. YrpaxHeHus I MIOBTOPEHUs Kypea 9 knacca 1
98. VYnpaxHeHus 1 TOBTOPEHUs Kypca 9 kinacca 1
99. VYnpaxkHeHus A1l HOBTOPEHHS Kypca 9 kiacca 1
100. |YmpakHeHusd JJ11 MOBTOPEHUsS Kypca 9 kiacca 1
101. |YmpaxkHeHus Ji1 NOBTOPEHUS Kypca 9Kkacca 1
102. |ArTorosasi KOHTpPOJILHasA padoTa Ne6 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreGpa, 8 kimacc/ Mepansak A.T'., Ilomonckuit B.b., Axup M.C.; nox penakiueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» Anre6pa, 9 knacc/ Mepansk A.T'., Tlomonckuit B.b., SAxkup M.C.; ox
penakuueii [Togonsckoro B.E., O61iecTBO ¢ OrpaHUYe€HHON OTBETCTBEHHOCTHIO
N3 narensckuii ientp « BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO
«M3marensctBo «IIpocBemenue»

Anrebpa, 7 kinace/ Mep3nsik A.I'., [Tononckuit B.b., Axup M.C.; nox penakiueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I11ECTBO

«M3parensctBO «IIpocBenieHne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Anrebpa — 7 Kjace: IUIaKTHIECKUE MaTepUasbl: TOCOOUE JJIsl yUaIuXxcsl
ob1eo0pazoBatenbHbIX yupexaenuit/ A.I'.Mep3nsk, B.b.ITonoHckuii,
E.M.Pabunosuu, M.C.SIkup. — M.: Benrana — I'pag 20

Anrebpa — 8 Kacc: IUIaKTHYECKUE MaTEPHAIIbI: TTOCOOHME JIJIsl yUaluXCst

obmeoOpasoBarenbHbIX yupexaeHuit/ A.I'.Mepsnsik, B.b.[lononckwuii,

E.M.PabunoBuu, M.C.Sxup.— M.: Benrana — I'pad



Anrebpa — 9 Kacc: IUIAKTHIECKUE MATEPHAIIBI: TIOCOOME IS yUaluXCsl
ob1eo0pazoBaTenbHbIX yupexaenuit/ A.I'.Mep3nsak, B.b.IlomoHckuid,
E.M.Pabunosuu, M.C Sxup.— M.: Benrana — I'pad

Marematuka. OCHOBHOM TOCYy1apCTBEHHBIN SKk3aMeH. [ 0TOBUMCS K UTOTOBOM
arTectaruu: [yaeonoe mocodue]/ A.B.Cemenos, A.C. Tpemanun, 1.B. Smenko,
N.P. Bricoukuit, JI.A. TutoBa; nox penakuueit 1.B. sienko; MockoBckuii
[leHTp HEMpepHIBHOTO MaTeMaTUUECKOro oopasoBanus. - MockBa: M3narenbcTBo

"Unrenext-Lentp", 2023-288c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru — Exunas xoyutekius uppoBbIx
00pa3oBaTeNLHBIX PECYPCOB

http://window.edu.ru/ - becrinatras sekTpoHHast OudaIMOTeKa OHTalH «EauHoe
OKHO JIOCTyTa K HH(POPMAIIMOHHBIM PEeCypcamy

https://www.problems.ru/ 3agauu mo Jioruke U TEOPUU MHOXKECTB, aareope u
apupMeTHKe, TeOMETPUH, KOMOUHATOPHKE, BEPOSITHOCTH U CTATHCTUKH,
MaTeMaTHIeCKOMY aHaJIN3y, pa3paboTaHHbie MOCKOBCKUAM IIEHTPOM
HEIMpPEePBIBHOIO MareMaTtuyeckoro oopasosanus (MLIHMO)

https://math.ru/ Caiit a1 IKOJTBHUKOB, CTYICHTOB, YUUTEJICH U IS BCEX TEX,
KTO UHTEPECYeTCs] MAaTeMaTHKOM






