


INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHEe y 00y4aromuxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, PO MAaTEMaTHUYECKOrO MOCIHMPOBAHHUA B HAaYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PacCyXJeHus, 0000IIeHuEe U KOHKPETH3AINI0, abCcTparnpoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTtpykTtype mporpammbl y4eOHOTO Kypca «Ajredpa» nans OCHOBHOTO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHUCTBYS C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMHM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JJIsI TIOBCEIHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEPLIEHHE OCBOEHHUS YHCIOBOM
JVMHUH OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIO.

CopnepxaHue AByX areOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHUS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIMXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U NPAKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4YyeOHBIM MaTepuan TIPYHNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUIN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YACTHOCTH, JJIsi OCBOGHHMS Kypca HH(GOPMAaTUKU, M OBJIAJICHUE HaBbIKaMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS U UCCIIEJOBaHUsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJE
u obmiectBe. M3yueHune martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIaa B (opmupoBaHHE
IpeJICTaBICHUNA O POJIM MAaTEMATUKK B Pa3BUTHU LIMBUIN3ALUU U KYJIbTYPBI.

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

Ha uzydenne yuebHoro kypca «Anredpa» orsoautcs 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).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MIEPEXO]l OT OJHOU (OPMBI 3aIUCH
npobeit k gapyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM [OKa3aTeJeM: OIpe/elieHne, MpeoOpa3oBaHUe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpuMeHeHne NPU3HAKOB  JEIMMOCTH, pAa3IOKEHUE HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

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

AuredpanvyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowiIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUIA.

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

DOyHKIMHA



Koopnunara Touku Ha npsimoit. HucinoBble MpoMexKyTKH. PaccTosinue Mexy
JIByMSI TOUKaMU KOOPJMHATHOU MPSMOH.

[IpsimoyronbHast cucrema koopauHaT, ocu Oxu Oy. AGcuucca u opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucumocted. llonsarme ¢yakunuu. ['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

KBagparHpiii kopeHb u3 uucna. [loHsTue 00 uUppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUI0 YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. J{efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LenabIM IOKa3aTeneM U €€ cBorictBa. CTaHAapTHAs 3allUCh YHCIIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIpaKeHUs

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anredOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIBHBIE YPABHEHUS.

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

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynaknun. CiocoObl 3aanus QyHKITUH.

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 ypaBHEHUH M CUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIEC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Iy MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

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

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

[TpubnmxE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [Ipyuknaka u onieHKa pe3ybTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumMepsl pemieHus ypaBHEHUN 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 YPABHEHUH C IByMs [IEPEMEHHBIMHU. PellleHne CUCTEM IBYX YpaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuxk u cBoicrBa. [lapabona, KoopaHHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

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



Yucnosele  mocnenoBaTEIbHOCTUYHCIOBBIE  MOCIEI0BATEIbLHOCTH M
Nporpeccun

[IoHsiTHE YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

ApudmeTrnueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro 4ieHa
apu(MeTHYeCKO U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX NUICHOB.

N300paxeHne 4YIEHOB apU(PMETHUYECKON W TeOMETPUUYECKOW MPOTPECCHA
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTeMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUX 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 ITPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOJIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

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

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YeOBEKa, MPUPObI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peEryspHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW JJIs1 PELICHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTranus K U3MEHAIIMMCSH YCJOBHAM COLMAJIBLHON U NMPUPOIHOU
cpeabl:

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

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

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

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA 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  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIC, YacTHbIE M oOIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaT€MAaTHMYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pazOupaTh 10Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKICHUM (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA MHCTPYMEHT ITO3HAHUS,
bopMyIHpOBaTh BOIMPOCH], (QUKCHPYIOIMIKE IPOTHBOPEUHE, IPOOIIEeMY,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJBIIOE  MCCICJAOBaHHWE  TI0  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKXKE BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

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

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiIeHUS HHPOpMALMM M WILIIOCTPUPOBATH
perraemMbie 3aJadyd  CX€MaMH, JuarpaMMaMH, WHOW Tpapukodl u uxX
KOMOMHAIUSIMHU;

OLICHMBAaTh HAAEKHOCTH WH(OpPMAIMU O KPUTEPHUAM, MPEJI0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



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

B X0JI¢ 0OCYKIEHUS 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY O0CYK/IaeMON TEMBI,
po0JIeMBbI, perraeMoi 3a/1auu, BHICKAa3bIBaTh HJICH, HAIlCICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUS,  TPOEKTa,  CaMOCTOATEIBHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1ay TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpeaensaTb BHUAbI padOT, I0rOBApUBATHCH,
00CyXaTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNMOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboTHI M KOOPIMHUPOBATH CBOM JCHCTBHUS C IPYTUMHU YWICHAMH KOMaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTABJIATH IUIAH, AJITOPUTM pEIICHUs 33aJa4yd (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:

BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3ysibTaTa pelieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa ACATECIHLHOCTH MOCTABJICHHOW LIEJIN
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
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
CH0CcOObI U MPUEMBI BBIUMCICHUS 3HAYCHUH IPOOHBIX BBIPAXKECHHM, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTh OT OJHOM (HOPMBI 3aIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
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
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

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

Auredpanyeckue BbIpaKeHHs

Hcnonb3oBaTh anreOpandyecKyr0 TEPMUHOJIOTHI0O U CUMBOJIMKY, MPUMEHSTh
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

Haxonuth 3HaueHUsT OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHHSX
IIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEACHUEM TIOJIOOHBIX CJIaraeMbIX, 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 32 CKOOKM OOIIEro MHOXMTENSA, TPYNIUPOBKU  CJIAraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
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
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsaTh rpaduyeckre METOJIbI IPU PEIICHUN JIMHEWHBIX YPABHEHUM U HX
CUCTEM.

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

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH I1IO YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/ TAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
anre0panveckoM SI3bIKe.

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

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuili cnocod MpeACTaBICHUS U aHaIW3a UMH(OpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

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

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayaJlbHbIE MPEACTABJICHHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJISTOP, BBIMNOJIHATH
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 [EJbIM I[OKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BBIPAKEHHH, COIEPIKAIUX CTENICHH C LETbIM MTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKESHUM JJIsI PEIICHUST PAa3IMUHbIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHUU C IBYMS IEPEMEHHBIMH.

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

[lepexoguTh OT ciOBECHON (OPMYIMPOBKHM 3a7aud K €€ anreOpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpa@uyuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHUS), OMNpPEAeaTh 3HAUCHHE (PYHKIMU IO 3HAUYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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 YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYECKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueTas YCTHbIE M TMHUCBMEHHBIC TMPUEMBI, BBINOJHITH BBIUMCICHUS C
UpparmoHaIbHBIMU 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

Pewate JIMHENHBIE M KBaApPATHBIE YPAaBHEHUS, YPAaBHEHHUS, CBOMSIIUECS K
HUM, TIpOCTENIINE APOOHO-pAIlMOHANIbHBIEC YPABHEHHS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPABHEHUM, B KOTOPBHIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

Pemate TekcTOBBIE 3amaduM  anreOpamvdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUU PELICHUS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pEllIEHHE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBIO CHMBOJIOB.

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€HUN KOA(DPUIIMEHTOB, ONMCHIBATH CBOMCTBA (DYHKITUI.

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

Pacno3naBaTh kBagpaTHYHyIO (QYHKIHIO 1O (opMyJsie, 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.

BeIMOMHATL  BBIUMCIACGHUS € HUCHOOJB30BaHMEeM (opMyn N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath YJI€HBI IMOCIENOBATEILHOCTH TOYKAMU HA KOOPJIWHATHOMN
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qrCIie 334U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoJsnuecTBO 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATEILHBIC
padoThbI padoThI pecypesi
bu6nmoreka [IOK
1 Yuciia 1 BelurcieHus. PanmoxnansHble Yucia 18 1 hitps://m.eds0o.ru/7f415b90
2 YpaBHEHHUsI ¢ OAHOM TEPEMEHHOM. 7
bubnunoreka LIOK
3 Koopaunats! u rpapuku. OyHkuuu 19 1 hitps://m.eds0o.ru/7f415b90
bubmuoreka [IOK
4 ANreOpaMECKUE BHIPKCHH 38 1 https://m.edso0.ru/7f415b90
bubnuoreka [{OK
> ¥ PaBHCHHS U HCPABCHCTBA 13 . https://m.edsoo.ru/7f415b90
bu6nunorexa LIOK
6 Tosropenne i 06odmenue ! . https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
2 Uucna u Beruncnenus. KBaapatuoie KOpHU 15 https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
3 13 1
ypaBHEHUs https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 7 1 bubnuoreka [IOK
KBagpartsslii TpéxuineH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnorexa [JOK
yYpaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
! DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
9 Uucna u Beruncienus. CTeneHsp ¢ 1ebIM 7 bubmuorexa [JOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 6 2
OBTOPCHHE 1 0000IeHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE

Ne i/ HaumeHoBaHue pa3iesioB U TeM Konrpoanupie | Mpaxruseckire (undposbie)

NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE

padoTshI padoThI pecypeb

. Oykun 17 L ]r?tptlgg:l;llcr)r?eijasi(.)rﬁ/?f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka [HOK

OJTHO IepeMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnorexka LHOK

ypaBHCHUU https://m.edsoo.ru/7f419d08
4 VYpaBHeHnus v HepaBeHCTBA. HepaBeHCcTBa 16 1 ﬁggg?/(;;ée%asi?ﬁﬁ £419d08
5 HucnoBble OCIEN0BATENBHOCTH 15 1 Egg:jﬁi;iilorﬁﬂf 419408
6 Yucna v BeruncieHus. JleicTBUTENbHBIE 10 bubnuotexa [JOK

qrcIa https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 1 bu6nuorexa [IOK

3HAHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Kosan4yecTBo yacos Jlara DJIeKTpOoHHbIe UG pPOBbIE
u/n Tema ypoka Beero Konrpoabusie | [Ipakruyeckue — oOpa3zoBaTe/bHbIE
padoThbI padoThbI pecypcbl
1 [ToHsiTHE palMOHATILHOTO YHCIIA 1
9 qI/IUCJ'IOBBIe BBIpOKCHHSA. Apu(pMETHICCKHE 1
JEHCTBUS C paIlliOHATHLHBIMU YHACIIAMH.
3 qI/I“CJIOBBIe BEIpaXEHUS. Apru(MeTHICCKIE 1
JEHCTBUSI C palliOHAIBHBIMUA YUCIIAMHU
BripakeHus ¢ mepeMeHHBIMHU.
4 Apudmerrdeckue 1HCTBUS C 1
paAIMOHATLHBIMH YUCIIAMHU
BeipaxkeHus ¢ nepeMeHHBIMHU.
5 Apudmernueckue IeHCTBUS C 1
palroHaIbHBIMU YHUCIAMH
5 CpaBHeHue, ynopsiiounBaHue 1
PaAIMOHATILHBIX YHCEI
7 CpaBHeHue, ynopsiiounBaHue 1
PaAIMOHATILHBIX YHCEI
8 CBoMcTBa JEUCTBUH HAJ YHCIAMH 1
9 CBoMcTBa JEUCTBUH HAJ YHCIaAMH 1 ubmiorexa [JOK
https://m.edsoo.ru/7f4211de
10 ToxnectBa. ToxkaecTBEHHBIE 1 bubmuorexa [JOK
npeoOpa3oBaHus https://m.edsoo.ru/7f421382
11 ToxnectBa. ToxXaeCTBEeHHBIE 1 bu6mmorexa [IOK
npeoOpa3oBaHus https://m.edsoo.ru/7f42154e
12 Pemenne ocHOBHBIX 3avz1aq Ha Jpoow, 1
MIPOLIEHTHI U3 PEATbHOM MPaKTUKU
13 Pemenne ocHOBHBIX 3avz1aq Ha IpooHu, 1
MPOLIEHTHI U3 PEATbHOUN MPAKTUKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e

HpI/ISHaKI/I ACIIMMOCTH, pa3IOKCHUA Ha

14 MHO>KUTEIH HATypPAIbHBIX YUCEIl
15 [Ipu3Haku neMMMOCTH, Pa3JIOKCHHS Ha
MHOXUTEJIH HAaTYPAIbHBIX YHCEIT
16 Peanbubie 3aBucumocT. [Ipsmas u
oOpaTHas MPONOPIIMOHATBPHOCTH
17 Peanbubie 3aBucumocT. [Ipsmas u
oOpaTHas MPONOPIMOHATBHOCTH
18 KoHTpoinbHas pabora 1o Teme
"Pamuonanbabie uncia"
19 YpaBHeHue, NTpaBUiia IPeoOpa3oBaHUs }
YpaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUI
Jlunelinoe ypaBHEHUE ¢ OAHOU
20 NIEPEMEHHOM, PeIIeHUE JINHEHHBIX
ypaBHEHUU
JInnewn aBHEHH HOM
21 nepeelvle;}fo}p:f peIEGHIieCH?/IHHC?;IHHX ﬁH@I_HOTeKa LIOK
- ttps://m.edsoo.ru/7f420482
JIuHeitHoe ypaBHEHUE C OHOU
22 MEPEMEHHOM, pelIeHNE JTMHENHBIX
ypaBHEHUU
23 Pemenue 3a1a4 ¢ moMoIIsI0 ypaBHEHUH EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f42064e
24 Pemenue 3aga4 ¢ moMoIbO ypaBHEHUI ﬁH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f420806
25 Pemenue 3a/1a4 ¢ moMoIbI0 ypaBHEHUH
Koopanaara TOukM Ha TIPSIMOIA.
26 Hpﬂf/ll:)yFOJIbHaﬂ CI/ICTCME KOOpJIUHAT HA EH@I_HOTeKa HOK
1OCKOCTH ttps://m.edsoo.ru/7f41el6e
27 HucnoBbie MPOMEXKYTKHU EH@I_HOTeKa 0K
ttps://m.edsoo.ru/7f41dff2
28 YucnoBble TPOMEXYTKH



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41dff2

29 YwuclioBbIE TPOMEKYTKH 1
[Tpumeps! rpadukoB, 3a1laHHBIX
30 dbopmymnamu .
31 Urenue rpaduKoB peaqbHbIX 1 bubmuorexa [JOK
3aBUCHMOCTEH https://m.edsoo.ru/7f41ea24
bubnnoreka [HOK
32 Tonsmie dyniciun . https://m.edscL)E).ru/7f4lef06
Brruncnenue 3naueHnid yHKITUH 110
33 dbopmyre 1
34 Brrancnenue 3HaueHuid QyHKIUN TIO 1 bubnnorexa [JOK
bopmyie https://m.edsoo.ru/7f41ed80
Brruncnenue 3naueHnid yHKITUH 110
35 dbopmyre 1
36 ['paduk Ppynkuuu 1
. . bubnuorexa [JOK
37 CrolicTsa pynKimii . https://m.edsg).ruﬂmlflfe
38 [Tpstmast mpOMOPIHOHATBHOCTH U €€ Tpaduk 1 Eggi?/(;;.eelazi(.)r{fﬂ 41078
. bubnnoreka [JOK
39 Jnseiinas QysKima . https://m.edsc%.ru/?f427282
. bubnmnorexa [JOK
40 | Jlueitnas pyniuns 1 https://m.edsc%.ru/?f427412
41 [Toctpoenue rpadrka TUHEHHON (YHKIIMI 1 Eggi?;gzaasi(ﬁfﬂ f426d1e
42 [Toctpoenue rpadrka TUHEHHON GYHKIIMN 1
43 I'padux pynkumm y =[x| 1
44 KonTponbhas pabota no teme 1 bubnnorexka [JOK
"Koopaunatel u rpaduku. OyHkimm" https://m.edsoo0.ru/7f41f50a
45 CreneHs ¢ HaTypaJIbHBIM I1OKa3aTeIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f4218be
46 CreneHsb ¢ HaTypaJIbHBIM [10KA3aTEIEM 1



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4218be

bu6mmoreka [IOK

47 YMHOXKEHHUE U JICIICHUE CTEIICHEH 1 hitps://m.edsoo.ru/7f41feec

48 VYMHOKEHUE U JIeJICHHE CTEIICHEH 1

49 Bo3BeaeHue B cTeneHb MPOU3BEICHUS U 1

CTEIIEHHU
50 Bo3Benenue B cTeneHb NPOU3BEACHUS U 1 bu6mmoreka [IOK
CTCTICHH https://m.edsoo.ru/7f41fafa

51 OnHOYJIEH U €Tr0 CTaHAAPTHBIN BUJT 1
bu6mmoreka [IOK

52 ¥ MHOKEHHE OZHONICHOB . https://m.edsc%.ru/7f421382
bu6mmoreka [IOK

53 ¥ MHOKEHHE OZHONICHOB . https://m.edscL)E).ru/7f42154e

54 Bo3Benenne oqHOWICHOB B CTETICHD 1 bubmmorexa [TOK
https://m.edsoo.ru/7f4218be

55 BosBenenne ofHOYIICHOB B CTEIICHD 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41e8a8

56 OyHkMK y=x"2 u y=x"3 1 ux rpapuku 1

57 MHoOTro4JIeH U €r0 CTaH apTHBIN BUJT 1 Eﬁgi?/ﬁéeﬁii?ﬁ/? 427766

58 CroXeHHe U BRIYMTaHNE MHOTOYJICHOB 1 bubmorexa [TOK
https://m.edsoo.ru/7f422af2

59 CroXeHHe U BRIYMTaHNE MHOTOYJICHOB 1 bubmorexa [TOK
https://m.edsoo.ru/7f422cc8

60 VYMHOXEHUE OJHOYICHA HA MHOTOWICH 1 bubmorexa LIOK
https://m.edsoo.ru/7f422fca

61 YMHOXeHNE OHOUYIIeHa Ha MHOTOWJIEH 1 bubmiorexa LJOK
https://m.edsoo.ru/7f423182

62 Brigecenne o01mero MHOKUTENA 3a CKOOKH 1

63 Brinecenne 00IIero MHOXKHUTES 3a CKOOKH 1 ﬁggg?lﬁ.ee?siﬂﬁﬂ £41£d70

64 YMHOXEHHE MHOTO4YIEHa HA MHOTOYJIEH 1 bubnmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f41fd70

https://m.edso0.ru/7f422930

65 YMHOKEHHE MHOTOYJICHAa Ha MHOTOYWICH bubmorexa LIOK
https://m.edsoo.ru/7f42432a
66 Pasnoxenre MHOrOWIEHOB HA MHOXKUTEIIH bu6mmoreka [IOK
CII0COOOM TPYIIITHPOBKU https://m.edso00.ru/7f423312
67 Pasnoxenre MHOrOWIEHOB HA MHOKHUTEIIN bu6mmoreka [IOK
CII0COOOM TPYIIITHPOBKU https://m.edsoo.ru/7f4237fe
®opMyIIbl COKPAIEHHOTO YMHOKEHUS.
68 BOEBCZGHI/I@ BII)<BIEIIII[paT Cyl\illi\/I/ILI Y Pa3HOCTH bubmmorexa [TOK
8 https://m.edsoo.ru/7f42464a
JIBYX BBIPAKEHUHN
DOOpMyJITBI COKPAIIEHHOTO YMHOXKEHMUS.
69 BOIFBGZGHI/I@ BII)(BL:IIpaT CYI\ZMLI ¥ pa3HOCTH bubmorexa [TOK
8 https://m.edsoo.ru/7f424c12
JIBYX BBIpQXKEHUU
DopMYyIIEI COK ECHHOT HOXKCHMSI.
70 B(c))fBengHCeOB II):;Hgin(l)\/[:I ZIMpa(;H(E):CTI/I TIBYX bubmorexa LIOK
N https://m.edsoo0.ru/7f424fd2
BBIPKECHHI
DopMyIbl COKPAIIEHHOTO YMHOXKEHUS.
el PaznoxxeHrne Ha MHOKUTENN C TOMOIIBIO bubmuorexa [JOK
dbopmyI KBaapaTa CyMMBI M KBajipara https://m.edsoo.ru/7f4251d0
pa3HOCTHU
DopMyIbl COKPAIIEHHOTO YMHOXKEHUS.
72 PaznoxxeHrne Ha MHOKUTEIN C TOMOIIBIO bubmuorexa [JOK
dbopmyI KBagpaTa CyMMBI M KBajipara https://m.edsoo.ru/7f4239de
pa3HOCTHU
DopMybl COKPAIIEHHOTO YMHOKEHUS.
73 YMHOXEHUE Pa3HOCTH JIBYX BBIPAKEHUM HA
UX CYMMY
DopMybl COKPAIIEHHOTO YMHOKEHUS.
74 YMHOXEHHE Pa3HOCTH JIBYX BBIPAKEHUM HA
UX CyMMY
75 DopMybl COKPAIEHHOTO YMHOXKEHUS.

PaznoxeHne pa3HOCTH KBaApaTOB Ha



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4239de

MHOXXUTCIIN

76

DopMyIibl COKPALIEHHOTO YMHOXKEHHUS.
Pa3znosxeHne pazHOCTH KBaJpaToOB Ha
MHOXHTEIH

77

DopMyIbl COKPALIEHHOTO YMHOKEHUS.
Pa3nosxeHre Ha MHOXKUTEIH CYMMBI U
pa3HOCTH KyOOB

78

[IpeoOpazoBaHuii 11EIOT0 BHIPAKECHUS B
MHOTOWICH

79

[IpeobpazoBanuii 11€10T0 BEIpAXKCHUS B
MHOT'O4JICH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41e42a

80

[Ipumenenue pa3iMuHbIX CIOCOOOB AJIs
Pa3NoKEHUS] HA MHOYKHUTEIN

81

[Ipumenenue pa3iauuHbIX CIOCOOOB AJIs
Pa3NoKEHUS] HA MHOYKHUTEIN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41de76

82

Konrtponbnas pabora no reme
"Anrebpanyeckue BoIpaxeHus"

83

JIuneliHOe ypaBHEHHE C IBYMS
NIEPEMEHHBIMH U €ro rpaduk

bubmuorexa [JOK
https://m.edso00.ru/7f427¢c32

84

JIuneliHOe ypaBHEHHE C IBYMS
NEPEMEHHBIMH U €ro rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f427e8a

85

Cucrema /1ByX JTUHEHHBIX YPaBHEHHH ¢
JBYMs iepeMeHHbIMU. ['paduueckuit
crnoco0.

bu6mmorexa [IOK
https://m.edso0.ru/7f42836¢

86

Cucrema AByX JUHEHHBIX YpaBHEHUII ¢
nByMms niepeMeHHbIMU. Crioco0
MIOJICTAHOBKH.

87

Cucrema AByX JMHEHHBIX YpaBHEHUII ¢
nByMms niepeMeHHbIMU. Crioco0
MIOJICTAHOBKH.

88

Cucrema ByX JTUHEHHBIX YpaBHEHHH €
nByMs iepeMeHHbIMH. Crioco6



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

IHOACTAaHOBKH.

89 Cucrema JIByX JUHEUHBIX YpaBHEHUH C bubnuorexa [JOK
JByMsI iepeMeHHBIMEU. Crioco0 CII0KEHUSL. https://m.edsoo.ru/7f4284de
90 Cucrema JIByX JUHEUHBIX YpaBHEHUH C bubmuorexa [JOK
IByMsI riepeMeHHbIMU. Crioco0 CII0KEHUSL. https://m.edsoo0.ru/7f42865a
91 Cucrema JIByX JUHEUHBIX YpaBHEHUH C bubmuorexa [JOK
IByMsI iepeMeHHbIME. Crioco0 CII0KEHUSL. https://m.edsoo.ru/7f4287d6
92 Pemenune 37121 € IOMOILBIO CHCTEM
ypaBHEHUU
93 Pemenue 3aga4 ¢ moMoIpio CHCTEM bu6mmoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f420e6e
94 Pemenne 3aga4 ¢ moMoIpio CUCTEM bu6mmoreka [IOK
ypaBHEHU https://m.edsoo.ru/7f4209a0
95 KoHnTtposbHas padota nmo teme "JInHeHbBIC bubnnoreka [JOK
ypaBHECHUS" https://m.edsoo.ru/7f421044
IToBTOpEHNME OCHOBHBIX MOHATUN U
96 M;)To;gg Ky;c(:): 70Knacca (())606HI€HI/IC bubmmorexa [IOK
N ’ https://m.edsoo.ru/7f429c6e
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
97 METO/I0B Kypca 7 kiacca, 00001ieHue
3HAHUM
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
98 MeTO,E[(I))B Kypca 7 kiacca, 00o01ieHme bubmmorexa [TOK
N ’ https://m.edsoo.ru/7f429f32
3HAHUU
99 meroton Kypen T Knaeea, obobumenc ubmotera LIOK
N ’ https://m.edsoo.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 | meromoB Kypca 7 Kinacca, 0000meHne
3HAHUM
101 IToBTOpEHNE OCHOBHBIX MOHATHI U bubnnorexa [JOK

METO/IOB Kypca 7 Kiacca, 00001ieHue

https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

3HAHUHI

IToBTOpEHKHE OCHOBHBIX MOHATUI U

bu6mmoreka [IOK
102 METOJI0B Kypca 7 kiacca, 00o0IeHe 1 hitps://m.eds00.ru/7f42a900
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 ParmonanbHbie BbIpaXKeHUsI. 1 bu6mmoreka [IOK
Anrebpandeckas 1po0b https://m.edso0.ru/7f430382
JonycTuMeble 3HaYEHUS
2 MIEPEMEHHBIX, BXOJISAIINX B 1
anredbpanvecKue BoIPasKeHUs
JonycTuMeble 3HaYEHUS
3 MIEPEMEHHBIX, BXOJISAIINX B 1
anredpanvecKe BbIPaKEeHUs
4 OCHOBHOE CBOMCTBO 1 bubmuorexa [JOK
anredbpanvecko qpoou https://m.edso0.ru/7f4308e6
N bubmuorexa [JOK
> Coxpamenie 1podeit L https://m.edsoo.ru/7f430a8a
N bubmuorexa [JOK
0 Coxpamenie 1podeit L https://m.edsoo.ru/7f430f44
7 Crnosxenue u BeIYHTaHUE ApoOei ¢ 1 bubnmoreka [JOK
OJVHAKOBBIMU 3HAMEHATEISAMU https://m.edso0.ru/7f4315c0
3 CrnoxeHue ¥ BRIYUTaHUE Jpo0ei ¢ 1 bubnuorexa [JOK
Pa3HBIMU 3HAMEHATESAMU https://m.edso0.ru/7f43128c
9 YMHoxeHue apooeit. Bozpenenue 1 bubmuoreka [JOK
poOH B CTEIEHb https://m.edsoo.ru/7f430f44
10 YmHoxeHue apodeit. Bo3senenue 1 bubnmnorexa [JOK
IpoOu B CTENEHB https://m.eds00.ru/7f4318¢c2



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f4318c2

bubmuorexa [JOK

1 Alenetie apobeit https://m.edsoo.ru/7f431a20
12 [Ipeo6pa3oBanue panoOHANIbHBIX bubmmoreka [JOK
BBIPAKECHU I https://m.edso00.ru/7f43259c
[IpeoOpa3oBaHue BbIPAKECHMIA,
13 cor)):[epnrc)amnx aJIl“erIa).I/I‘-IeCKI/IC bubmmorexa [JOK
pobit https://m.edso00.ru/7f432736
14 Cymcumit y=k/x 1t ¢€ rpaguk Etptlfglp/ﬁf;{;gg/fm&ns
15 KonTponbhas padota no teme bubnuorexa [IOK
"AnreOpanyeckast 1poOp" https://m.edsoo.ru/7f431d36
16 JlelicTBUTEIIbHBIC YHCIIA
17 CpaBHeHUE 1eHCTBUTENBHBIX YUCEI
18 KBagparHblil KOpeHb U3 YUCIa bubmmorexa LIOK
https://m.eds00.ru/7f42d452
19 ApudpmeTrnueckuil KBaJpaTHbIN
KOPCHB
20 VYpaBHeHue BUIa X* = a
bubnnoreka [JOK
21 [Tonatue 06 UppalOHAIILHOM YHCIIe https://m.e dsogru 178426858
99 JlecsITHUHBIC TTPUOTMKCHHUS
HPPAIMOHAITEHBIX THCETT
93 JlecsiTHUHBIC TTPUOTKCHHUS
WPPAIMOHAITEHBIX THCET
24 Haxoxaenne npuOImKkEHHBIX
3HAYEHUH KBaJPaTHOTO KOPHS
25 Oyukun y= VX i eé rpaduk bubmmorexa LIOK

https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

26 KBanpaTHblii KOpeHb U3 bu6mumorexa [IOK
MPOM3BEICHUS U IpoOH https://m.edso0.ru/7f42d862
27 KBagparublii KOpeHb U3 CTEIIEHU bubmiorexa LIOK
P P https://m.eds00.ru/7f42dd26
Brinecenne MHOXKUTENS U3-TIOJ
28 3HaKa KOpHs. BHECEHHEe MHOKHUTES bubmiorexa LIOK
Pt https://m.edsoo.ru/7f42ded4
IOJT 3HAK KOPHS
[Ipeobpa3oBaHre YHCTOBBIX
29 BBIPXKECHHH, COJEPIKAIINX bubmorexa LIOK
P > conepan https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU
30 KontponbHas paboTa nmo teme bubnnoreka [JOK
"KBanparubie kopHu" https://m.edsoo.ru/7f42e0be
bu6mmorexa [IOK
31 K
BAIPATHOC YPaBHCHHC https://m.edsoo.ru/7f42eela
32 Henonnoe kBagpatHoe ypaBHEHUE bubmorexa LIOK
AP P https://m.edsoo.ru/7f42eela
33 Henomxoe kBajpaTHOE ypaBHEHNE bubmorexa LIOK
AP yp https://m.edsoo.ru/7f42eela
34 dopmysa KOpHEN KBaJpaTHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edso0.ru/7f42f158
35 ®opMyita KOpHEN KBagpaTHOIO bubnnoreka [JOK
ypaBHEHUSA https://m.edso0.ru/7f42f3f6
36 ®dopmysa KopHel KBaJpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
7 T B
3 copema Bueta https://m.edsoo.ru/7f42fef0
38 Teopema Buera bubmmorexa LIOK

https://m.edsoo.ru/7f430076



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076

39 Pemenue ypaBHeHUH, CBOAAIIUXCS K bu6mumorexa [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
40 Pemenne ypaBHeHUH, CBOASIIMAXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
41 Pemienue TeKCTOBBIX 3aj1a4 € bubmuorexa [JOK
MOMOIIBIO KBAJpaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75c
42 Penienune TeKCTOBBIX 3a/1a4 C bu6mmorexa [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMI https://m.edsoo0.ru/7f42f8f6
43 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edso0.ru/7f4301f2
44 KBanparupiii TpEXxuneH
45 KBagpartsslii TpéxuneH
46 Paznoxenue kBajgpaTHOTO bubnnoreka [JOK
TpEXUIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
47 Paznoxxenue kBagpaTHOrO bubnuotexa [JOK
TpEXUIIEHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
[Ipocreiimue qpobHO- bubnuoreka [IOK
48
palMOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
49 [Tpocreiimme npoGHO- bubmmorexa [IOK
palMoOHalIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
50 Pemenue 3amau ¢ momoIpo ApoOHO- bu6mmoreka [IOK
palMOHAIbHBIX BBIPAXKEHUN https://m.edsoo.ru/7f42ec80
JIuneliHOe ypaBHEHHE C IBYMs
51 MepEeMEHHBIMHU, €ro rpaduK,
MIpUMEpHI pelIeHNs YpaBHEHUN B
LENBIX YUCITaX
59 JIuneitHOe ypaBHEHUE C IBYMs bubnuorexa [IOK

MepeMEHHBIMH, €T0 TpaduK,

https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f43d6d6

IIPUMEPBI PELICHUS YPABHCHUN B
LETIBIX YUCIIaxX

JInHenHoe ypaBHEHHE C IByMS
MIEPEMEHHBIMH, €T0 rpauK,

>3 MPUMEPHI pEIICHUS] YpaBHEHUI B
LENBIX YUCIIAX
HccnenoBanue cucteM AByX

o4 JIMHEWHBIX YPABHEHUH C ABYMs
MIEPEMEHHBIMH
HccnenoBanue cucteM AByX

55 JTUHEHHBIX YPaBHEHUU C IBYMS
HEePEMEHHBIMU

56 I'paduaeckuii ciocod pemreHust
CHCTEM YpaBHEHUH

57 I'padmueckuii cnocod pemeHus
CUCTEM ypaBHEHUI

58 Anrebpanueckuii cnoco0 peneHus
CUCTEM ypaBHEHUI

59 Anrebpanyeckuii crocod pereHus
CUCTEM ypaBHEHUI

60 Pemrenne TeKCTOBBIX 3a7a4 C
MOMOIIBIO CUCTEM YpaBHEHUU

61 Perienue TeKCTOBBIX 3aau C
MIOMOIIBIO CUCTEM YPaBHEHUH

62 Pemrenne TeKCTOBBIX 3a7a4 C
MIOMOIIBIO CUCTEM YPaBHEHUH

63 KonTponbhas pabota no teme bubnuorexa [IOK

"Cucrembl ypaBHEHUN"

https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f43d6d6

HucnoBble HEPABEHCTBA U UX

64 .
CBOICTBa
65 CBoiicTBa YHCIOBBIX HEPABEHCTB
66 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM
67 CnoxxeHre 1 YMHOKEHUE YU CITIOBBIX bubnunoreka [HOK
HEPABEHCTB https://m.edso00.ru/7f42c692
68 CrnosxeHue 1 yMHOKEHHUE YUCIIOBBIX bubnuoreka [IOK
HEpPaBEHCTB https://m.edsoo0.ru/7f42c840
69 JInHeHbIE HEpAaBEHCTBA C OJHOM
MEPEeMEHHON U UX pelIeHHe
70 [lepeceuenue u 00beAMHEHNE bubnuoreka [IOK
MHOECTB https://m.edsoo.ru/7f42ch88
71 YucnoBble IPOMEKYTKH bubmmorexa [TOK
https://m.edsoo.ru/7f42cd2c
79 Pemennie HepaBeHCTB ¢ OTHON bubnuoreka [IOK
IIEPEMEHHOMN https://m.edsoo.ru/7f42c9e4
73 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIECHUE
74 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOUM MEPEMEHHON U X PEUIECHUE https://m.edsoo.ru/7f42c9e4
KonTponbHas paboTa mo Temam
75 "HepasenctBa. CrcteMbl
ypaBHeHUH"
bubnmoreka [JOK
76 Honsrne Qynicunn https://m.edsogru/7f433c12
77 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnmnorexa [JOK
3HaYEHUN QYHKIINH https://m.edsoo.ru/7f433d84
78 Crnioco0wl 3a1anust GyHKITUN



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

79

I'padux GpyHKIIN

CaoiicTBa GyHKIIUH, UX

80
oroOpakeHHe Ha rpaduke
. N bu6mmoreka [IOK
81 CroficTsa mHeHHOM dyHicuHn https://m.edsoo.ru/7f4371aa
82 Urenue u nmoctpoeHue rpadukoB
byHKIMHA
83 [Tpumeps! rpadukoB GyHKINH,
OTPaXKaIOIIKX PeaIbHBIC TIPOLIECChHI
DYHKIINH, OMKCHIBAIOIIUC MPSIMYIO H
84 06y};TIIi IPOIIO I/I:Il{aJIBHiIe ’ bubmorexa [JOK
PATHYIO TpoTopH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
85 I'unep6ona
bu6mmoreka [IOK
86 T'nnepbora https://m.edso00.ru/7f4343e2
bu6mmoreka [JOK
87 r =x2
padui dynKimm y =X https://m.eds00.ru/7f434572
DyHKIMY Y =X2, Y = X3;
88 r };I(;)Hltlieci)e eI_I)iCHI/Ie aBHEHUH U bubnuorexa LIOK
p p N yp https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
Oyukun y = VX, y = [X|;
89 r };.I(;)I/IILCCK)Z)C eI_HZHI/IL | aBHEHUH U bubmmorexa LIOK
p P . yp https://m.edsoo.ru/7f434eb4
CUCTEM ypaBHEHUU
90 CreleHsb ¢ HeabIM IMoKa3aTelIeM bubmorexa [JOK
H https://m.edsoo.ru/7f4354a4
01 OrmpesienieHne CTETeHH C 1EeTTbIM bubnuorexa [JOK
OTPHUIATETBbHBIM IMOKa3aTeIeM https://m.edsoo.ru/7f435ed6
92 CBolicTBa CTEIICHH C IICIIBIM bu6mmorekxa [IOK



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435ed6

IIOKa3aTcjiIcM

https://m.edsoo.ru/7f435648

CBoiicTBa CTENEHU C L[EIBIM

bu6mmoreka [IOK

93
noka3aTrejieM https://m.edsoo.ru/7f435648
CrangapTHas 3alluCh YHCIA.
Pa3mepbl 00bEKTOB OKPYKAKOIIETO
94 Mupa (0T AIEMEHTAPHBIX YaCTHUIL JI0 bubnnoreka [HOK
KOCMHYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTATEITHHOCTH TIPOIIECCOB B
OKPYKaroIIIeM MUPE
95 Pemrenne 3a1a4 ¢ O0IBIMIMMY U bu6mmoreka [IOK
MAaJIBIMH YHCJIAMH https://m.edsoo.ru/7f435648
Hrorosas KOHTpOJbHAS paboTa/
96 Bcepoccuiickast KOHTpOILHAS bubnmorexa LHOK
P p https://m.edsoo.ru/7f43599a
pabora
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
97 METO/IOB KypCOB 7 M 8 KJIacCOB,
000011eHNe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
98 METOHO0B KypCOB 7 1 8 KJIaCCOB bubmmorexa [IOK
/OB KYP . ’ https://m.edso00.ru/7f43736¢
0000111eHHe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
99 METOJIOB KypcOB 7 M 8 KJIaCCOB bubmmorexa [IOK
/OB KYP . ’ https://m.edso00.ru/7f437510
000011IeHNEe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOJIOB KypcOB 7 M 8 KJIaCCOB bubmmorexa [TOK
/OB KYP . ’ https://m.eds00.ru/7f4376b4
000011IeHNEe 3HAHNHI
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnnorexa [JOK

METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f436b88



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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https://m.edsoo.ru/7f436b88

000011EHHE 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJI0OB KypCOB 7 U 8 KJIacCOB,
000011IeHHE 3HAHUIT

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858



https://m.edsoo.ru/7f437858

9 KJIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka Hata o0pa3oBaTe/ibHbIE
n/m yp Beero KourpoJsbnsbie | IIpakrnyeckue w3yuenus p
padoThI padoThI pecypcbl
1 Oynkius. O6iacTb onpeaeacHus U 1 bubmumoreka [IOK
001acTh 3HaUYEHUH QYHKIHH https://m.edso0.ru/7f4396¢6
. bubmuorexa [JOK
2 CroiicTsa pynKimn ! https://m.edsoo.ru/7f439842
. bubnuorexa [JOK
3 CroiicTsa pynKimn . https://m.edsoo.ru/7f4399b4
4 KBaapaTHbBIN TpeX4sIeH B €r0 KOPHH 1 bubmorexa [IOK
AP P P https://m.edsoo.ru/7f439eb4
5 KBagpaTHbII TpEXWIEH U €r0 KOPHU 1 bubmorexa [IOK
AP P P https://m.edsoo.ru/7f43a03a
6 Pa3znosxeHue kBagpaTHOTO TpeXUsieHa Ha 1 bubnuoteka [JOK
MHOXHTEIH https://m.edsoo.ru/7f43alac
7 PasnokeHne KBaJpaTHOTO TpexysaeHa Ha 1 bubnnoreka [JOK
MHOKHTEITH https://m.edsoo.ru/7f43a31e
8 Pa3znosxeHue kBagpaTHOTO TpeXUusieHa Ha 1 bubnuotexa [JOK
MHOXHTEIH https://m.edso0.ru/7f43a526
9 KBanpatuunas QpyHkius, ee rpadguk u 1
CBOICTBA
10 KBanparuunas ¢pyHkus, ee rpaduk u 1
CBOMCTBA
I'padukn Qynkmmii: y = X 2+n, y=a(x-
11 1
m)”"2|
I'padukn Gynkmmii: y = X 2+n, y=a(x-
12 1
m)"2|
13 [Toctpoenue rpaduka KBaApaTUIHON 1
byHKIIMN



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
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[TocTpoenue rpaduka KBagpaTHIHON

14 byHKIIMN
15 Crenennas ¢pynkuus. Kopens n-it crenenu
16 Crenennas ¢pyakuus. Kopenb n-ii crenenu ﬁgg;ﬁ;ﬁiié?r{fﬂ f43ab84
17 KonTponbhas pabora no teme "Oynkuun" ﬁggg?lﬁee%gglr(u 17§43bf66
18 HHHeﬁﬂoevypaBHeHHe. PGHIGHI/IG“
YpaBHEHUH, CBOASAIMIMXCS K JIMHEHHBIM
19 KBagparHoe ypaBHenue. Pemienue bu6mmoreka [IOK
ypaBHEHHMI, CBOJSIINXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c542
20 KBaaparHoe ypaBHenue. Pemienue bu6mmoreka [IOK
ypaBHEHHMIA, CBOJSIINXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c542
21 bukBaapaTHbie ypaBHEHUS EH@I_HOTeKa HOK
ttps://m.edsoo.ru/7f43c3d0
22 bukBanpaTHble ypaBHEHUS EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns ypaBHEHUM TPEeTben 1
23 YEeTBEPTOU CTENEHEN Pa3I0KEHUEM Ha
MHO>KUTENH
IIpumepsl pelieHns ypaBHEHUM TPETben 1
24 YEeTBEPTOU CTENEHEN Pa3I0KEHUEM Ha
MHO>KUTEIH
o5 Pemenne npoO6HO-palioOHaIbHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
26 Pemenune npo6GHO-paIiOHATBHBIX bubmuorexa [IOK
ypaBHCHHIA https://m.edsoo.ru/7f43c9b6
7 Pemezme HEpaBEHCTB BTOPOH CTENEHHU C
OJIHOI TepeMeHHON
8 Pemenne HepaBEHCTB BTOPO CTETIEHU C

OJIHOY IIEPEMEHHOMN



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemrenne HEPABCHCTB METOAOM

29
WHTEPBAJIOB
30 Pemienne HepaBeHCTB METOIOM
WHTEPBAJIOB
31 KonTponbhas pabota no teme
"YpaBHEHUsI ¢ OJTHOM epeMeHHON"
32 YpaBHEHUE C IByMS IEPEMEHHBIMU U €TI0 bubnmoreka [JOK
rpaduk https://m.edso0.ru/7f43d0b4
33 VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €TI0 bubnnoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
34 I'paduueckuii cocod penieHus BTopoit
CTENECHU
35 I'paduueckuii cnocod peieHus BTopoit
CTENEHU
36 Pewenue cucrteM ypaBHEHUN BTOpOH
CTENECHU
37 Pemenne cucrem ypaBHEHHI BTOPOU
CTEIEHU
38 Pemenue cucreM ypaBHEHUN BTOPOU bubnuoreka [IOK
CTETICHU https://m.edsoo.ru/7f43d23a
Pemenne cucreMm 1B aBHEHUM, OJTHO
39 13 KOTOPBIX JIHHefII[Hz)])e( };P 0e — : bubmorexa HOK
P e 24 https://m.edsoo.ru/7f43d55a
BTOPOU CTEIIEHH
Pemienue cucrem AByX ypaBHEHUIA, OJTHO
40 13 KOTOPBIX JIMHEIHOE, a Apyroe —
BTOPOM CTENEHU
Pemienue cucrem AByX ypaBHEHU, OJTHO
41 13 KOTOPBIX JIMHEIHOE, a Apyroe —
BTOPOM CTENECHU
42 Pewrenue 3a1a4 ¢ TOMOIIBIO CUCTEM

ypaBHEHUN BTOPOM CTETICHU



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemrenne 3aJa4 ¢ IOMOIIbIO CUCTEM

43 YpaBHEHU BTOPOU CTEIICHU
44 Pemienne 3a71a1 € IOMOLLBIO CHCTEM
ypaBHEHU BTOPOIl cTENIEHU
45 KOHTpOJILE{aﬂ pabora o Teme "CucremMbl
ypaBHEHU"
46 YucnoBble HEPABEHCTBA U UX CBOMCTBA
47 YucnoBsle HEPABEHCTBA U UX CBOMCTBA BH6JI_HOTeKa LIOK
https://m.edsoo.ru/7f43ad5a
48 JIvHeitHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [IOK
HEPEMEHHOM U MX pellcHNe https://m.edsoo.ru/7f43af08
49 JIvHeiHbIe HEpaBEHCTBA C OHOM bu6mmoreka [IOK
HEPEMEHHOM U MX peIlICHNE https://m.edsoo.ru/7f43af08
50 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU bubnuorexa [JOK
MIEPEMEHHOM M UX PEIICHUE https://m.edsoo.ru/7f43af08
51 Cucremsl J'II:IHeﬁHLIX HEPaBEHCTB C OAHOU
MEPEMEHHOMN U MX PEIICHHE
52 Cucremsl J'II\/'IHGI\/'IHI)IX HEPaBEHCTB C OJHOU
MEPEMEHHOM U MX pEIICHHE
53 KBaapaTHbie HEPABEHCTBA U UX PELIEHUE EH6H_HOTeKa LIOK
ttps://m.edso0.ru/7f43b098
54 KBanparHbie HepaBeHCTBA U UX PEIICHUE EH@I_HOTeKa 0K
ttps://m.edsoo.ru/7f43b21e
55 HepaBenctBa ¢ 1ByMsl mepeMEHHBIMU
56 HepaBenctBa ¢ 1ByMsl mepeMEHHBIMU EH@T_HOTeKa HOK
ttps://m.edsoo.ru/7f43b5a2
57 HepaBeHcTBa ¢ 1ByMsl mepeMEHHBIMU
58 CucTtemMbl HEpaBEHCTB C JIByMs
MepeMEHHBIMHU
59 CucTeMbl HEPAaBEHCTB C JIBYMS bubnuoreka [JOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

[ICPEMCHHBIMHU https://m.edsoo.ru/7f43b098
60 CucreMbl HEpaBEHCTB C JBYMsI
IIEPEMEHHBIMU
61 KonTtponbHast pabora o Teme
"Hepasencrna"
62 [TonsiTHE YMCIIOBOM MTOCIIENOBATEILHOCTH bubmmorexa LOK
g https://m.edso0.ru/7f43e6c6
B A MU Buorera LOK
PERyPP pMy pMy https://m.edsoo.ru/7f43ebda
ro WieHa
4 | mporpecenn. Gopuyan o wrcra BuGorera 10K
POD oDy o https://m.edsoo.ru/7f43f58a
apupMeTUUECKOI U POrpecCuil.
65 | mporpecenn. Gopyam nra arer BuGmorexa LIOK
porp - POPMY N https://m.edsoo.ru/7f4401a6
apu(pMeTHYECKON U MPOrpeccuit
G5 | mporpecenn. Gopyaminra arer BuGmorexa LIOK
porp - POPMY N https://m.edsoo.ru/7f43ed7e
apru(METHUECKON U MPOrPeCcCHii.
67 ®dopMyna CyMMBI IIEPBBIX N YIECHOB bubnuoreka [IOK
apu(METHIECKON MPOTPECCHil. https://m.edsoo.ru/7f43f3b4
68 dopMyna CyMMBI IEPBBIX N WICHOB bubnnoreka [JOK
apudMeTHUECKON Tporpeccuil. https://m.edsoo.ru/7f43ef2c
69 ®dopMyna CyMMBI IIEPBBIX N YIECHOB bubnuorexa [IOK
apu(METHIECKON MPOTPECCHil. https://m.edsoo0.ru/7f43f0c6
10 | nporpecennt. dopuys mro i BuGmorexa LIOK
porp - POpMY 9 https://m.edsoo.ru/7f43f72e
T€OMETPUUYECKOMN 1 MPOrpeCcCUil.
Ornpenenenne reoMeTpuIecKon Bubmorexa [IOK
71 nporpeccuu. opmyIibl N-ro 4ieHa

T€OMETPUUYECKON U TPOTPECCHIA.

https://m.edsoo.ru/7f43f8a0



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

72

OnpeneneHre reoOMeTPUIECKON
nporpeccuu. ®opmyiibl N-ro yjaeHa
T€OMETPHUUYECKON M TPOTPECCHIA.

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

73

®dopmyiia CyMMBI IEPBBIX N YWIEHOB
T€OMETPUYECKON IPOTPECCUM.

74

®opmyia CyMMbI IEPBBIX N WICHOB
TeOMETPUUYECKON TPOrpeCcCHil.

75

@dopmyiia CyMMBI IEPBBIX N YWIEHOB
F€OMETPUYECKON IPOTPECCUM.

76

KonTtponpsHas padora no Teme "UnciaoBbie
OCJIEN0BATEILHOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404f8

77

PannoHanbpHbIC Unca, UppalioHaIbHbIC
YHCIIa, KOHEYHbIE U OECKOHEYHEIE
JECATUYHBIC IpOOH

78

MHOXECTBO JICHCTBUTEIBHEBIX YHCEIL,
JIEHCTBUTEIIbHBIE YHCIIa KaK OCCKOHEYHBIC
JECSITUUHBIE TPOOH

79

CpaBHeHuE 1eHCTBUTENBHBIX YUCEII,
apupMeTHUECKHe JeHCTBUS C
JEHCTBUTENIbHBIMH YU CIIaMU

80

[ToBTOpenue, o6obIIeHNE 1
cucTeMaTu3alus 3HaHui. 3anucek,
CpaBHEHUE, NEUCTBUS C JECHCTBUTEIbHBIMU
YHUCJIAMH, YUCIIOBAs Mpsimast

81

B3anMHO 01HO3HAYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JECHCTBUTEIBHBIX
YKCEJI U MHOXKECTBOM TOUYEK
KOOPJIMHATHOW IIPSIMOI

82

[Tpubmx€HHOE 3HAUYCHNE BETUYNHBI,
TOYHOCTH MPUOINKEHHS

83

OKpyriieHHe yucen



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4404f8

84

OKpyrieHue yncen

85

[Ipukuaka v OlIEHKA pe3yJbTaTOB
BBIYUCIICHUN

86

[Ipukuaka u OLIeHKa pe3yIbTaTOB
BBEIYHCIICHUN

87

[ToBTOpEeHME, 0000IICHUE U
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOIIICHHUS, TPOTIOPITUN

88

IToBTOpEHME, 0000IICHUE 1
cucremaru3arnus 3HaHui. OKpyTiIcHue,
npHOJIMDKEHUE, OICHKA

89

IToBTOpEHME, 0000IICHUE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
crocobom

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

90

[ToBTOpenue, 06001IeHUE U
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33724 apU(PMETUUCCKIM
CIIocoooM

bu6mmoreka [IOK
https://m.edsoo0.ru/7f443cd4

91

[ToBTOpenue, 0600IIEHNE U
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 33J1a4 apUPMETHIECKUM
CII0COO0M

bubmuorexa [JOK
https://m.edsoo.ru/7f443fea

92

[ToBTOpeHue, 06001IIeHUE 1
CcHUCTeMaTU3als 3HaHU.
[TpeoOpa3oBanue aaredpandecKux
BBIPAKEHUH, IOMYCTUMBIC 3HAUCHHSI

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

93

[ToBTOpenwue, 0600IIEHNE U
CUCTEeMAaTH3aIHsl 3HAHUH.
[IpeoOpazoBanue anredbpanyecKux
BBIPXEHHH, TOMYCTHUMbIE 3HAYCHHUS

bubmuorexa [JOK
https://m.edso0.ru/7f444364

94

[ToBTOpenue, 06001IeHNE U

Bbubnmnoreka [JOK



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364

cUCTeMaTH3aIHs 3HAHUH.
[IpeoOpazoBanue anredbpanyecKux
BBIPOKEHUH, JOMYCTUMbIE 3HAUCHHSI

https://m.edsoo0.ru/7f444612

[ToBTOpEeHME, 0000IICHUE U

95 cHUCTeMaTU3alurs 3HaHU. 1 bubnmoreka [JOK
[Tpeobpa3zoBanue aaredpandecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHM, TOMYCTHMbIE 3HAYCHHUS
[ToBTOpeHME, 0000MIECHUE 1

96 cucreMarusanus 3HaHui. OyHKIMK: 1 bu6mmoreka [IOK
HOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edso0.ru/7f444c56
byHKIMI
IToBTOpEHME, 0000IICHUE 1

97 cucremaTusanus 3Hanuil. OyHkuuu: 1 bubnuorexa [JOK
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX https://m.edsoo.ru/7f444f44
byHKUIMIA
[ToBTOpenue, 0600IIEHNE U

98 cucremarusanus 3HaHuil. OyHkuuu: 1 bubnnorexa [JOK
HIOCTPOCHKE, CBOMCTBA N3YUCHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenwue, 06001IeHUE U

99 cucrtemaTusanus 3HaHuil. OyHKIHUM: 1 bubnuotexa [JOK
MOCTPOEHHE, CBOMCTBA N3YUEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMMA
[ToBTOpenwue, 0600IIEHNE 1

100 | cucremaru3zanus 3HaHui. ['padudeckoe 1 bubmorexa HOK

oo https://m.edsoo.ru/7f445516
peleHre ypaBHEHUH U X CHCTEM

101 HToroBast KOHTpOJIbHAsE paboTa 1

102 O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Uucna 1 BBIYUCIICHUS
11 BoimonusATe, codyeras ~ yCTHBIE M INHUCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKkre AeUCTBUS C PAIIMOHATBHBIME YUCIIAMU
HaxomuTh ~ 3HA4YCHWS  YHCIOBBIX  BBIPAXCHHH,  IPUMEHSTH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIepKAIUX OOBIKHOBEHHBIC U JIECSITHYHBIC IPOOH
[lepexogute OT omHOW (QOpPMBI 3amMcH 4YHCEN K  JAPYroi
. (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PAlIMOHAIILHBIE YUCIIA
15 Okpyriarh uyncna
BEBITIONTHATE TIPUKUAKY W OIEHKY pe3yiibTaTa BBIYHCICHHUH, OICHKY
1.6 3HQYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIMU
17 [IpuMeHSITh TNPU3HAKH JACTUMOCTH, Pa3JIOKCHWEe Ha MHOXHTEITU
' HATypaJbHBIX YUCEI
Pemarp  mpakTUKO-OpUEHTHUPOBAHHBIC  3a/ladd,  CBSI3aHHBIE C
OTHOIIICHAEM BEJIMYMH, MIPOTMTOPITMOHATEHOCTHEO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh PE3YNbTAaThl pEIIeHUs 3a7ad C
Y4EéTOM OTpaHUYCHHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
’1 Hcnonp3oBaTh  anreOpanvecKkyrd TEPMHUHOJOTHIO W CHMBOJIHKY,

MPUMEHSATH €€ B IPOLIeCCe OCBOSHHSI yUeOHOTO MaTepuaa




Haxonute 3HadyeHusi OYKBEHHBIX BBIP@KEHUH TpU  3aJaHHBIX

22 3HAYCHMSX MTEPEMEHHBIX
23 BreimonHaTe mpeoOpa3oBaHUs IEJIOTO  BBIPAKCHUS B  MHOTOUYICH
' MIPUBEJICHUEM TOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATE YMHOKEHHE OJHOWICHA HA MHOTOYICH M MHOTOYICHA Ha
2.4 MHOTO4ICH, NPUMEHATH (GOpPMyNbl KBajgpaTa CyMMbI W KBajpara
pazHoCTU
OcCyIecTBIATh pa3IoKeHNE MHOTOUJICHOB Ha MHOXKHUTEIH C TIOMOIIBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIEr0o MHOXHUTEJS, TPYIITUPOBKHU CJIaraéMbIX,
MpUMEHECHHS (DOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [MpumensITh TIpeoOpa3oBaHUsI MHOTOYWICHOB IS PEUICHUS PA3IMYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MTPEAMETOB, U3 PeaIbHON IIPAKTUKH
27 Hcnons30BaTk CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIISIMU
' JUTSL TIPe00pa30BaHuUs BhIPAKCHUIH
3 YpaBHEHHUS 1 HEpAaBEHCTBA
Pemarp nuHelHBbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, MNPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIM YUCIO KOPHEM ypaBHEHUS
3.2 [IpumensaTp rpaduueckue METOAbI TMPH  PEIICHUH JIMHEHHBIX
' YPAaBHEHUN U UX CUCTEM
33 [ToxOupath IpUMEpHI AP YUCEIN, SBISIFOIIMXCS PEIICHHEM JIMHEHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
CTpouTh B KOOPJUHATHOHN TUIOCKOCTH IPadyK JIMHEHHOTO YPaBHEHUS C
3.4 JIBYMsI TIEPEMEHHBIMH; MOJB3yACh TpaduKOM, MPUBOIUTH MPUMEPHI
pelIeHUs ypaBHEHUS
35 Pemrate cuctemsl 1ByX JUHEHHBIX YPaBHEHHUN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YPaBHEHHH 10 YCIIOBUIO 3a/1a4, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l TIOJTYYCHHBIN pe3ynbTatT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxkaTh Ha KOOPAWHATHOW NPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH

YHUCJIOBBIC ITPOMECIKYTKH HA anre6panqec1<0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IINIOCKOCTH TOYKHM II0 3aJaHHBIM

4.2
KOOp/AMHATaM
43 Crpouts rpaduku nuHeHbx QyHkuuid. Ctpouts rpaduk GyHKIUU Y
| = x|
OnwuceiBaTh C MOMOINBIO (PYHKUIUH HM3BECTHBIC 3aBHCHUMOCTU MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BPEMs, PpACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOoThI
4.5 HaxoauTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuK, H3BJICKATh M HMHTEPIPETUPOBATH HHOOpPMAIUIO W3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna u BBIYUCIIECHUS
Hcnonp3oBaTh  HayallbHBIE ~ TPEACTABICHHS O  MHOXECTBE
11 JeUCTBUTENBHBIX YHCEIN JUIsI CPAaBHEHMS, OKPYIJICHUSI U BBIUUCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMON
[IpumeHsaTs MOHATHE  apU(PMETUUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3Ysl TPH HEO0OXOAMMOCTH
' KaJIbKYJISTOP, BBINOJIHATH MPeoOpa3oBaHMs BbIpAXKEHUH, colepKalux
KBaJpaTHbIE KOPHU, UCIOJb3ysl CBOWCTBA KOPHEN
13 Hcnonp3oBare 3amuch OONBIIMX ¥ MaJbIX YHCEN C TOMOIIBIO
' JeCATUYHBIX ApoOeil u creneneit yncna 10
2 Anrebpanueckue BbIpaKeHUs
[TpuMeHsTh MOHSTHE CTENEHW C MENBIM ITOKa3aTelieM, BBIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHWM, COAEPIKAIIUX CTENEeHH C IEJbIM
MoKazareseM
29 BEIMONHATE ~ TOXIECTBEHHBIE  MPEOOpa3oBaHUS  PAMOHAIBHBIX

BBIP@KCHHII HA OCHOBE IMpPaBUJ JACHUCTBHM HAJ MHOIOWIECHAMH U




anreOpandecKuMu ApoOsIMu

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

2.4

3.1

3.2

3.3

[TpumensaTh mpeoOpa3oBaHUsl BBIPAKCHHUNA IS PEIICHHS Pa3JIMYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX NIPEJAMETOB, U3 pealbHON MPAKTHKU
YpaBHEeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPpEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduyecKux
IIpe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHuA, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoauth OT crnoBecHOM  (opMynMpOBKM 3agadyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 3aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaTh  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIUU

[lonuMaTh M UCMONB30BaTh (DYHKIMOHAIbHbIE MOHATUS M S3bIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHHUsI), OINpPEAEIATh 3HAuUEHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauky

4.2

9 KJIACC

Ctpouts rpadvku d7eMEeHTapHBIX (PYHKIIN BUA:
K N .
y = ;y:k/X , Y =X2,y = X3, y = [X|, onmHChIBaTh CBOWCTBA YHCIOBOM

¢bynkuuu no e€ rpadpuKy

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus




Yucna 1 BEIUUCIIEHUS

11

CpaBHI/IBaTB U YIHOPpAAOYMBATH pPALUMOHAJIBHBIC W HWPpalHOHAIIBHBIC

qucia

1.2

BremonssaTh apI/I(bMeTI/ILIeCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
CcoucTass YCTHBIC WU NNHMCbMCHHBIC HpI/IéMH, BBIINIOJIHATH BBIYUCICHUSA C

HppalOHAJIIbHBIMU Y CJIaMU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIsIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHUS YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJ'ISITI) IIGI?ICTBPITGJII:HBIC YucCiia, BBIMIOJHATE NPUKHUIKY PE3yJIbTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN

2.1

2.2

2.3

2.4

ypaBHeHI/ISI H HCPABCHCTBA

Pemarsn JIMHEHHbBIE u KBaJApaTHbIC YpaBHCHU, YpaBHCHUH,

CBOOAINIMUECA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paI_II/IOHaJ'ILHLIC YpaBHCHUA

Pemate cucreMsl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IIE€PEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBIAETCS

JIMHEHHBIM

Pemate TEKCTOBBIE 3aja4m anre6pa1/1quKI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHA WU CUCTEMbI IIBYX ypaBHeHHfI C JABYM:A

NEPEMEHHBIMU

[IpoBoauTh mpoOCTEWIINE MCCIENOBAaHUA YpPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
MIpe/ICTaBIeHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHHUE WU

cucreMma ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOJ'IBKO)

2.5

Pemars JIMHEHHBIE HCpPaBCHCTBA, KBaaApaTHEBIC HCPaBCHCTBA,
n300pakaTh PEIICHWE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aIUCHIBATh

peIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

2.7

Pemate cucTEeMBI JIMHEMHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOHAOIME KBAaJApaTHOC HCEPABCHCTBO, I/1306pa)KaTB peuIcHuc
CUCTCMblI HCPABCHCTB Ha YHCIOBOH HpﬁIMOﬁ, 3alMUCbIBATh PCUICHUC C

ITOMOIIBIKO CHMMBOJIOB

Hcnons3oBaTh HCEPABCHCTBA NPpH PCIICHUHU PA3JIMYHBIX 3a1a4

OyHKIUU




3.1

3.2

Pacno3naBatp byHKIIUN HU3Y4YEHHBIX BUOB. [TokasbiBaTh
CXEMAaTUYEeCKH PaCIOJIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(HUKOB
bynkuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

[loka3biBaTh CXEMAaTHYECKH PACIOJIIOKEHHE Ha KOOPAMHATHOMN
IJIOCKOCTH TpadukoB QyHKIMA Buaa Y = VX, Y = [X| U ommchIBaTh

cBOMCTBa (PyHKIIUI

3.3

Crpoutb M M300paxkaTb CXEMaTH4YeCKU TIpadUKd KBaIPaTUUHBIX
(GyHKIWH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIUH MO WX

rpaduxam

3.4

Pacnio3naBath KBagpaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
MpUMEpHl KBaJpPAaTHUHBIX (PYHKIUH W3 peasbHOW >KU3HH, (DU3HKH,

IreoMCTpUn

4.1

4.2

Apudmerndeckast 1 reOMETpUIECKasi IPOTPecCuu

Pacrnio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUUECKYIO ITPOrPECCUU TpU
pa3HbIX crioco0ax 3agaHust

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOpMyN N-TO YJIeHa
apu(pMeTHYeCcKoil U reoMeTpUUECKON MPOTrpeccHil, CyMMbl MEPBHIX N

YJICHOB

4.3

4.4

I/I306pa)KaTL YICHBI MMOCICAOBATCIbHOCTH TOYKAMHU Ha KOOp,[[HH&THOﬁ

TIIIOCKOCTH

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCIIECHUSA
JpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
11 npobeit xk apyroi. IloHsTHE palMOHAIBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YIOPSIOYUBAHUE PALMOHATIBHBIX YHCE
19 Apudmernueckre IeMCTBUS ¢ pallMOHANIBHBIMU YuciaMu. Pemenue 3agay us3
' peabHOM MPaKTHUKH HA YaCTH, Ha Ipoou
13 CreneHp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpazoBaHue
' BBIpa)KEHUI1 Ha OCHOBE OIPENIEICHNUs, 3aUCh OOJIBLINX YUCEl
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJIE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu oCHOBHBIE 33J]auu HAa IPOLIEHTHI, PELICHUE 33/1a4 U3 PeaIbHON MPaKTUKU
15 [IpuMeHeHHe TNPHU3HAKOB  JEIMMOCTH, pPAa3JIOKEHUE Ha  MHOXHTENIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHble  3aBUCMMOCTM, B TOM 4Hciae T@psMas W oOparHas
' IIPONOPLUOHAIIBHOCTH
2 AnrebpanuecKue BbIpaXKEHUS
21 IlepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (OPMYIIHI.
' Boeruucnenns no gpopmynam
23 [IpeoOpazoBanre  OYKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  pPaBHbIE
' BBIPa)KEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTeIEM
25 OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Cllo)kKeHHE, BBIUUTAHUE,
' YMHOXE€HHE MHOTOUWJIEHOB
25 ®opMyIbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI M KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTENHN
3 VYpaBHeHus




VYpaBHeHHe, KOpPEHb YypaBHEHHUs, INpaBWwia NpeoOpa3oBaHUs YpaBHEHUS,

3 PaBHOCUJIBHOCTb YpaBHEHUU
3.9 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PELICHUE JIMHEUHBIX YPaBHECHUI
3.3 CocraBieHHne ypaBHEHUI 110 YCJIOBHUIO 3a/1aud. PellleHue TEeKCTOBBIX 3a4ay C
' MIOMOILBI0 YPABHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €Tr0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMeHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunats! u rpaduku. OyHkunn
4.1 Koopannara Touky Ha npsiMoit
42 YuciioBble IpoMexyTKU. PaccTosiHue Mexay AByMs TOUYKAMHM KOOPAMHATHOU
' psAMOit
43 [TpsimoyronbHast cucrema koopauHat, ocu Oxu Oy. AGciucca U opaMHaTa
' TOYKHM Ha KOOPJAUHATHOM IJIOCKOCTH
W [Tpumepsr TpadukoB, 3amaHHBIX (GopmyrnamMu. UteHune rpadukoB peasbHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk pynxnuun. CroiicTBa GyHKIMI
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'paduk pyHkum y = [X|
47 I'paduyeckoe pelieHWe JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YPaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIIEHUS
11 KBagparHblif kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHATIBHBIX YHCEN
CpoiicTBa apu@MeTHYECKHUX KBaAPATHBIX KOpPHEM M HX NpPHUMEHEHHe K
1.2 peoOpa30oBaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUAM. JleficTBUTENbHbIE
yucna
1.3 CreneHb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia




Anrebpanueckue BbIpaKeHUs

2.1 KBagparsslii TpEXUIIEH, pa3yIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JICTICHNE alNre0pandeckux Ipooei
2.4 PannonanibHble BbIpayKEHUS U X IIPeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyna KOpHEH KBaJIpaTHOIO YpaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIINXCA K TUHEWHBIM U KBaAPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas uHTEpHpETalMsl YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpuMepsl peleHus cucrtem
HEJIMHENHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM CrocoooM
3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMeHHON
4 OyHKIUA
11 [lonstne ¢ynknuu. OOIaCTh ONpENeNIeHUs UM MHOXKECTBO 3HAaYEHU
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKIMHU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKLINH, OTPAXKAIOLINX PeaTbHbIE TPOLECCHI
44 @OyHKIIUN, OMUCHIBAIOIIME TMPSAMYI0 U OOpaTHYI IpONOPLUOHATIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 Oynkun y =x?,y = X3
4.6 Oynkun y = Y%,y = |x]|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYMCICHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIAa KaK OECKOHEUHbIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YKMCEN U KOOPAUHATHOMN npsAMoil. CpaBHEHHE 1€HCTBUTENBHBIX
4yucell
1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMH YHCIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepsl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkatomeMm wmupe. [IpubnumxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenus. Okpyrienue uucen. [Ipukuaka u omneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHM TpETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucreM 1ByX JIMHEHHBIX YpaBHEHUH C JBYyMs IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMi, OHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 ['padmyeckas MHTEpIpETALIMsl CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Penenune TeKCTOBBIX 3a/a4 alreOpandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
216 I'padmueckass mHTepmperalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

MNEPEMECHHBIMU




DyHKIMHU

KBagpatnunas ¢ynknms, e€ rpaduk u cBoiictBa. [lapabGona, KoopAaWHATHI

3 BEPILKHBI MTapaboibl, OCb CAMMETPUHU apaboJIbl

3.2 I'paduxu pyrxuii y=kx, y=kx+bu ux coiictsa

3.3 I'paduku pyrxuit y=K/X, y = X1 ux cBoiicTBa

3.4 I'paduku GyHKIMI , 1 UX CBOMCTBA
4 UYucaoBbie MOCIEI0BATEIBHOCTH

i1 Omnpenenenre u CocoObl 33JaHUSI YUCIOBBIX IOCIIEIOBAaTEIbHOCTEH. 3amanue
' MOCIIEI0BATEILHOCTH PEKYPPEHTHOM hopmyIoit u popmymoii N-To ujaeHa

45 Apudmernueckass mporpeccus. Dopmynsl N-ro  uineHa apupMeTHUECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX NUJICHOB

43 I'eomerprueckas mnporpeccuss. Popmynsl N-r0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUH, CYMMBI IIEPBBIX NUICHOB

W H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
' TOYKAMU Ha KOOPJAMHATHOM MJIOCKOCTH. JINHEWHBIA U 3KCITOHEHIIMAIbHBIA POCT

45 CJ105KHbBI€ MPOLEHTHI




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3aJa4; YMEHHE HCIIOB30BaTh rpaduueckoe MmpecTaBlIeHne MHOXKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PEIICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMH: OIPENEICHUE, aKCUOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJINUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YHCIIO, JEIUMOCTb HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHas ApoOb U
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METHUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAaMH, CpaBHUBATH U
YHOOPSIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCJA; YMEHHUE JeNaTh MNPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpeHb, MHOTOYIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPACUYEThl MO (QopMyIam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyMMBbI U pa3HOCTHU

YMenue OonecprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




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

YpaBHEHUH, HEPABEHCTB U CUCTEM

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

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

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

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

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

IMOJIYUYCHHBIX PE3YJIbTAaTOB

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

Me/raHa, OMCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




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

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

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

OKpY’KaloIlleM MUpe

11

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

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

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

CUMBOJIbHOMY OIIMCAHUTO

13

14

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

npeaMETOB U peaHBHOﬁ KHU3HHU

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

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

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

OKpY’KaroIlleM MUpe

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

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIBIO B MAaCCOBLIX SABJICHHUAX

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

U BCEMUPHOH UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BHIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palloHATbHBIMU
- YyHClIaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ uenbiM mnokazateneM. CTelneHb C palMOHAJIBHBIM IOKa3aTeJeM.
. CBolicTBa CTeNEHH

2.3 MHorousneHsl

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HeiictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpAIbHOH CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



