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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAayyHOro, TaK W TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3BuTre y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abCcTpakiuii, cnoco0e OTPaKEHHUSI MATEMAaTUYECKON HAYKOW SIBJIEHUH 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 YMEHHs HAOJIIOJaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] O0O0YyYarolMXCsA: OHM HCIOJB3YIOT JAECIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeANnojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaanu3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01mero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandecKkie BBIPAKEHUD», « Y paBHEHUS H
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JpYyTUMH €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-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  YHUBEPCAJIBHOTO MaTeMaTHdeckoro s3bika. CopepkaTenbHOW 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 TOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHUCIaMH, (HOPMUPOBAHHUEM



IpPEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEPLIEHHE OCBOEHHUS YHCIOBOM
JVMHUH OTHECEHO K CpeiHEMY 001IeMy 00pa30BaHUIo.

CopnepxaHue AByX areOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKECHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyHaIOUIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IPAKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001ero o0pa3oBaHusl y4YyeOHBIM MaTepuan TIPYHNIUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEMATHKU Kak
A3bIKa TSI TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TMPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOAAT Takke
JalbHENIIee pa3BUTUE ANTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJIi OCBOCHHMS Kypca HWH(GOpPMAaTUKHU, M OBJAJECHUE HAaBBIKAMU
JeAYKTUBHBIX paccyxaecauii. [IpeoOpa3oBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUU HALIEJIEHO Ha MOJyuYeHUe
oOyJarolUMHUCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEWIIEH MaTeMaTHUeCKOH MOJAeNIn
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, Tpauueckue, BHOCUT BKJIaa B (POpMHUpOBaHUE
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 BBIUMCICHUA», «AJreOpanyeckue BBIpaXEHUS», «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 vaca B HeZeo).



COJEPKXAHUE 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 €
palMOHANBHBIMU 4YKcIaMu. PeleHne 3aad U3 peasbHOW NMPAKTHKM HA 4YacTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM I[IOKa3aTeJIeM: OIpe/esieHne, MpeoOpa3oBaHKe
BBIPOKEHHUII HA OCHOBE ONPENENeHUs, 3auCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33Ja4M 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, YNCITIOBOE 3HAYCHHUE BBIPAKEHUS C IIEPEMEHHOM. JloImycTHMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BUJIE
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 W KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUs U HEPABEHCTBA

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

JluHenHOEe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEMHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU IO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1a4d C TOMOIIBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IE€pEMEHHBIMU U ero rpaduk. Cucrema IByx
JIMHEWHBIX YPAaBHEHHMM C AByMs IEpEMEHHbIMU. PelieHue cucreM ypaBHEHUU
cnocoboM MoAcTaHOBKU. llpuMepsl perneHus TEKCTOBBIX 3a/lad 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
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dyakumu
y = |X|. I'padmueckoe pelreHre 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 BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YHCIA.

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

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anre6pandeckast Jpodb. OCHOBHOE CBOMCTBO alreOpaniueckod JapoOwu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOAAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM.
[Ipocreiimme 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 aaredpanyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOnacTh OMNpEeAeNieHUsT W MHOXXECTBO 3HAYCHUMU
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 OECKOHEUHBIC JAeCSITUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
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.

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

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBaaparHoe ypaBHeHHE. PenieHue ypaBHEHMM, CBOASAIIMXCA K KBAJPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl perieHnst ypaBHEHUM TPETbEN U YETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

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

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. Perienue cuctem IBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

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

DyHKUNHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaA0OJIBI.

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 4YIEHOB apHUPMETHUYECKON W TEeOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM 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) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABICHUEM O MAaTeMaTUYECKUX 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 aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHDKEHUHM BCEHM JKU3HU MJIs yCHEIIHOW TpodeccruoHambHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, 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  OJCTETUYECKOMY  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 3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, MPUPOJBI 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 NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATEIIHCKON
JEATEIIbHOCTH;



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

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0POBOrO  oOpa3a JKW3HH  (3J0pOBOEC  IHUTAHHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMAaTUUECKUX 3HAHWM JJIsl PELICHUs 33/1a4
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) ajanranusa K U3MEHAWIIMMCH YCJOBHAM COLMAJBLHON M NMPHUPOAHOM
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 COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

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
KOMIIETEHTHOCTEM, TUIAaHUPOBATH 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/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUH MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpeNeNeHus] TMOHATUW, YCTaHABIMBATh CYIIECTBEHHBIM  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 ~ MAaTEMAaTHMYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;
paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKAa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,;
BBIOMpATh Croco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApUMAHTOB pelIeHUs, BBIOUpATh Hauboiee MOAXOAAINIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyIHpOBaTh BOIMPOCH], (HHUKCUPYIOIIUE IPOTHBOPEUHE, IIpodJeMy,
CaMOCTOSITeJIbHO yCTaHABIIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHy HECJIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  HMCCIAEJOBAaHHE 10  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCISAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

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 HHTEPIPETUPOBATH
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 MH(OOpPMAIMU MO KPUTEPUAM, MPEIJIOKEHHBIM
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 U NMHUCBMEHHBIX TEKCTaX, /JaBaTh MOSCHEHUS TIO
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 CYXICHHUS C CYXICHUSMH JIPYTUX
YYaCTHUKOB JHaiora, OOHApPY)KWBAaTh Pa3IMunie W CXOJCTBO ITO3HIIHH, B
KOPpEeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIMICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 NPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYeOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATH 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
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 U KOOPIMHUPOBATH CBOU JACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUs 33aJa4yu (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 CHOCOOAaMU  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 PE3YJbTaTa ACATEIbHOCTH MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKECHUS WJIM HEIOCTUKEHUSI LIEIIU,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiiCsi MOJYYUT CIICAYIOIIHE
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 JIPOOHBIX BBIPAKEHUH, COJEpKaIIIX
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 YIIOPSAAOUYUBATH PALIMOHAJIBHBIEC YHCIIA.

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 TEPMUHOJIOTHIO U CUMBOJIUKY, MPUMEHSTh
e€ B IpoLecce OCBOCHUS yUeOHOro MaTepuarna.

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

BemonusaTe  mpeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEACHUEM TTOJIOOHBIX CJIara€MbIX, PACKPBITUEM 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  CJIAraeMblX,
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.

[IpumeHsTh rpaduyeckre METOJIbI IPU PEIICHUH 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 IByX JIMHEMHBIX YPaBHEHUH C BYMS IEPEMEHHBIMHU, 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 MPSMON TOYKH, COOTBETCTBYIOLIUE 33/JAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE POMEKYTKH Ha
anre0panveckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUHUU 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 rpaduyeckuil cnocod MpeACTaBiICHUS U aHaIW3a MH(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 HayallbHbIE MPEACTABICHHUS 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, UCIIOJB3Ysl MPU HEOOXOAMMOCTH KaJbKYJISTOP, BBIMNOJHATH
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

[IpyuMeHATh TOHSTHE CTENEHU C [EJbIM TOKa3aTeJIeM, BBINOJIHATh
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 MHOKUTEIH.

[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 JIByX YPaBHEHUM 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 (OPMYIMPOBKH 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 OJHOW MEPEMEHHOM W MX CHUCTEMBbI, /1aBaTh
rpa@uyuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHUS), OMNpEAeaTh 3HAUCHUE (PYHKIMHU IO 3HAYCHUIO
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 oOyuenus B 9 kJjacce oOydYaromuiicss TMOJYyYUT CJICAYIOIIHE
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 YUCIaAMHU.



HaxonnuTe 3Ha4YeHMsI CTENEHEW C LedbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYCHUS YHCIOBBIX BBIPAKCHHIA.

OKpyrasaTe JEHCTBUTENIBHBIE YHCIIA, BBIIONHATh IPUKUIAKY pPE3yIbTara
BBIYMCJIEHNUN, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJApATHBIE YPAaBHECHMsI, YPABHEHUs, CBOZSAIIMECS K
HUM, [IPOCTENIINE TPOOHO-pALlMOHAIBHBIE YPABHEHMUS.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemath TekcTOBBIE 3ajauM  aireOpamvyeckuM CHOcOOOM C  MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUHU C JBYMs [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUueCcKUX Npe/ICTaBICHUI (YCTaHABIMBATH, UMEET
JY YpaBHEHHE WIM CHCTEMA YPAaBHEHUU PEIICHUS, €CIIM UMEET, TO CKOJIBKO, W
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pELIECHUE HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alMCHIBATH PELICHHUE C IIOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMBl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHUE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. lloka3piBaTh cxemMaTHUeCKU

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 nM300pakaTh CXeMaTHYECKU TpaduKU KBAAPATUIHBIX (PYHKITUH,
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€OMETPUUECKYIO MPOTPECCUH TMPH
pa3HBIX CrOco0ax 3aaHusl.

BeIMOMHATL  BBIUMCIACGHUS € HUCHOOJB30BaHMEeM (opMyn N-ro ujieHa
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 334U M3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, MUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

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



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

ITIOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
JJIeKTPOHHbIE
udposLIe
KoanyecTBo uHpp
oOpa3oBaTe/ibHbIE
Ne ni/m Tema ypoka 4acoB
pecypchl
Bcero
1 [ToHsiTHE paIMOHAILHOTO YHCIIA 1
2 Apudmernaeckue I1eUCTBUS C 1
paIrMOHATBLHBIMU YHCIIAMU
3 Apudmernueckue 1eicTBUS C 1
parMoHAIbHBIMH YU CIIAMHU
4 Apudmerndeckue I1HCTBUS C 1
paIMOHATLHBIMA YU CIIAMHU
5 Apudmerndeckue neicTBHS ¢ 1
parMoHAIbHBIMH YU CIIAMHU
5 Apudmerndeckue neicTBHS ¢ 1
parMoHAIbHBIMH YU CIIAMHU
7 CpaBHeHue, ynopsiiounBaHue 1
pPAIMOHATILHBIX YUCEI
5 CpaBHeHue, ynopsiounBaHue 1
palroHaIbHBIX YHCEI
9 CpaBHeHue, ynopsiiounBaHue 1
PaAIMOHATILHBIX YHCEI
10 CreneHb ¢ HaTypalIbHBIM [OKa3aTeleM 1 bubmoreika HOK
M https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaldbHBIM [TOKa3aTeleM 1 Bubmiorexa LIOK
yp https://m.edsoo.ru/7f421382
12 CreneHs ¢ HATYPAJIILHEBIM ITOKa3aTeIeM 1 bubmoreka HOK
M https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypalbHBIM MOKa3aTeleM 1 Bubmiorexa LIOK
Yp https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1
15 Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH, 1
MIPOLIEHTHI U3 PEATbHOMN MPaKTUKH
16 Pemenne ocHOBHBIX 3a/1a4 Ha poOH, 1
MIPOIIEHTHI U3 PEATbHOMN MPaKTHKH
17 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH, 1
MIPOLIEHTHI U3 PEATbHOMN MPaKTUKH
18 Pemenne ocHOBHBIX 3a/1a4 Ha JpoOH, 1
MIPOIIEHTHI U3 PEATbHOMN MPaKTHKH
19 [Tpu3Haky AETUMOCTH, PA3JIOKCHHS Ha 1
MHO>KUTEIH HATypaIbHBIX YUCEI
20 [Ipu3Haku neMUMOCTH, Pa3IOKECHHS Ha 1
MHOXHUTEH HaTYPAIbHBIX YHCEIT



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbublie 3aBucumoctu. [Ipsmas u

21 1
oOpaTHas MpONOPIMOHATHPHOCTH
29 Peanbnubie 3aBucumoctu. [lpsimas u 1
oOpaTHasi MpONOPIUOHATBHOCTH
23 Peanbubie 3aBucumoctu. Ilpsmas u 1
oOpaTHas MPONOPIMOHATHPHOCTH
24 Peanbubie 3aBucumoctu. [lpsimas u 1
oOpaTHasi MpONOPIUOHATBHOCTH
o5 KonTtponbHas pabora o Teme 1
"PannonanbpHele ynuciaa'
bubnunorexa LIOK
26 byKBEHHEIC BLIpaKCHHA 1 https://m.edsoo.ru/7f41feec
27 DopmyIsl 1
28 DopmyIbl 1
29 [Tepemennsle. JlonmycTuMble 3HAYECHUS 1
MIEPEMEHHBIX
[IpeoOpasoBanue OykBe
30 Bg:pa)KI;HI/II; ;)IEII/ICKpZII”([?/IeH(I:{If(I)%OK u 1 buGnuorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEJICHUE TTOT00HBIX CIaraeMbIX
IT
31 BLI: e;)ilc)aﬁ;; aHaIl/Ici((SZIKT?/IZH(I:{IZI))éOK u 1 Bubmorexa LOK
P » Packp https://m.edsoo.ru/7f41fd70
MIPUBEJICHUE TTOTO0HBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPOKECHHH, PACKPBITHE CKOOOK 1 1
MIpUBEJICHUE TTOT00HBIX CIaraeMbIX
[IpeobpazoBanmne OyKBEHHBIX
33 BBIp)KEHUH, pacCKphITHE CKOOOK U 1
MIpUBEJICHUE TTOTO0HBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM 1 bubmuoreka [IOK
rokasarejieMm https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPATbHBIM 1 bubnnorexa [JOK
MoKa3aTejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHBIM 1 bubmuoreka [IOK
rokazarejieMm https://m.edsoo.ru/7f4218be
bubmmoteka IIOK
37 Muorounenbr 1 https://m.edsoo.ru/7f42276e
bubnunoreka LIOK
38 Muorounener 1 https://m.edsoo.ru/7f422930
39 CrnoxeHue, BRBIUNTaHUE, YMHOKECHHE 1 bubnmoreka [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE 1 but6mmorekxa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE 1 bubmmoreka [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUNTaHUE, YMHOKEHHE 1 but6mmorekxa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXEHUS 1 bubnmorexa LIOK

https://m.edsoo.ru/7f42432a



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a

bubnunoreka LIOK

44 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS hitps://m.edsoo.ru/7f42464a
45 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO YMHOXEHUS buGmuorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pazno)xeHrne MHOrO4IeHOB Ha bubnuorexa [{OK
MHOKUTEIIN https://m.edsoo.ru/7f423312
49 PaznoskeHre MHOTOYJICHOB Ha bubnuorexa [IOK
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 Pazno)xeHrne MHOrO4IeHOB Ha bubnuorexa [JOK
MHOKUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTOWIEHOB Ha
MHOKHUTEIIH
52 KoHTpoinbHas pabora 1o Teme
"AnreOpanyeckue BoIpaxeHus"
53 VYpaBHeHue, rpaBuiia mpeodpazoBaHus
ypaBHEHUsI, PABHOCWJIBHOCTh YpaBHEHUH
JInHeitHoOe ypaBHEHUE C OJHOM
54 MIEPEMEHHOM, peleHUE JTMHEHHBIX
ypaBHEHUU
55 JHI;I Heel\ffeHI{OI-foi’ZpaBe?Ji;I:;ecn?f;eclilblx buGnuorexa LIOK
p o P https://m.edso0o.ru/7f420482
ypaBHEHUH
JIuHeitHoe ypaBHEHUE C OJHON
56 NIEPEMEHHOM, PEeIIEHNE JINHENHBIX
ypaBHEHU U
57 Pemenne 3agayu ¢ mOMOIIBbIO YpPaBHEHHI bubinorexa LIOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMoIIsI0 ypaBHEHUH Bubmmorexa HOK
https://m.edso0o.ru/7f420806
59 Pemenue 3a1a4 ¢ oMol ypaBHEHUH bubmmorexa LHOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMomsr0 ypaBHEHUH Bubmorexa HOK
https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMsI bubnuoteka [IOK
NEPEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHOe ypaBHEHME C IBYMs bu6muoreka [IOK
NEPEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cuctema IByX JIMTHEWHBIX YPAaBHEHHI C bubmmoreka [JOK
JABYMs IEpEMEHHBIMU https://m.edso00.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH C
JIBYMsI TIEPEMEHHBIMHU
Cucrema ByX JTUHEHHBIX YpaBHEHHI ¢
65 JBYMSI TIEpEMEHHBIMU



https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JUHEHHBIX YPAaBHEHUH

66 1
JBYMsI IEpEMEHHBIMU
N bu6nmmoreka [IOK
67 Peterie cictenm ypasHenHi . https://m.eds00.ru/7f4284de
. bubnunorexa LIOK
68 Pewenne cuctem ypasHenui 1 https://m.edsoo.ru/7f42865a
. bubnunorexa LIOK
69 Peuerme cuctem ypaHeHuii 1 https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUIH 1
71 Pemenue cucreM ypaBHEeHUH 1
72 KoHnTtponbHas pabota 1o teme 1 bubnmnoreka HOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
. bub6nmoreka [IOK
73 Kooppuwara otk Ha npsmoi . https://m.edsoo.ru/7f41de76
bubnuoreka [{OK
“ HMCIIOBEIC MPOMEKYTH 1 https://m.edsoo.ru/7f41dff2
75 UucoBble TPOMEKYTKH 1
76 Paccrostarie Mex 1y AByMs TOUKaMH 1
KOOPJAMHATHOU MPSIMOi
77 Paccrosinre Mexay AByMs TOUKaMH 1
KOOPJAMHATHOU MPSIMOi
78 [IpsimoyronbHas cucTeMa KOOpAUHAT Ha 1 bubmmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosibHas cucreMa KOopJuHaT Ha 1 bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpauKoB, 3a1laHHBIX 1 bubmmnoreka HOK
bopmynamu https://m.edso0o.ru/7f41e8a8
81 [Ipumeps! rpagukoB, 3aJaHHBIX 1 bubmuoteka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
[Tpumeps! rpadukoB, 3a1aHHBIX
82 1
bopmynamu
83 Yrenue rpauKkoB peabHbIX 1 bubmmnoreka HOK
3aBUCHMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpavKoB peabHbIX 1
3aBUCUMOCTEN
bubnunorexa LIOK
85 IlonsTHe QyHKIHH 1 https://m.edsoo.ru/7f41ef06
86 ['padux pyHKINN 1
. . bubnuoteka [JOK
87 CroficTsa pynKumi 1 https://m.edso00.ru/7f41f078
. . bubnmnorexa LIOK
88 CroticTsa dynKuni 1 https://m.edsoo.ru/7f41f1fe
N bubnunoreka LIOK
89 Tluneiias QyHKIHA 1 https://m.edsoo.ru/7f427282
. but6mmorekxa [IOK
%0 Jluneiinas Gy 1 https://m.edso00.ru/7f427412
91 [Moctpoenne rpaduka muHEHHON 1 bu6muoreka [IOK

byHKIUA

https://m.edsoo.ru/7f426d1e



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
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https://m.edsoo.ru/7f41e16e
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https://m.edsoo.ru/7f426d1e

92

[Toctpoenue rpaduka ITMHEHHOI
byHKIUA

93
94

95

96

I'padux bynkmmm y =[x|
I'padux bynkmmm y =|x|
KontpomnbHas padora 1mo reme

"Koopnunats! u rpapuku. Oynkuun" /

Bcepoccuiickast mpoBepodHas pabota

HroroBast koHTpoIbHAs paboTa /
Bcepoccuiickas mpoBepouHas paboTa

bu6nmorexa [IOK
https://m.edsoo.ru/7f41f50a

bu6nmoreka [IOK
https://m.edso00.ru/7f429c6c

97

98

99

100

101

102

IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAaHUH

IToBTOpEHKME OCHOBHBIX MOHATUN U
METOJ/IOB Kypca 7 Kiacca, 000011eHue
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJ/IOB Kypca 7 Kjacca, 000011eHue
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJ/IOB Kypca 7 Kjacca, 000011eHue
3HAHUU

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJ/IOB Kypca 7 Kiacca, 000011eHue
3HAHUU

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH U

METOJ/IOB Kypca 7 Kjacca, 000011eHne
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

bubnunoreka LIOK
https://m.edsoo.ru/7f429f32

bubnuoreka [{OK
https://m.edsoo.ru/7f42a0e0

bubnuoreka [IOK
https://m.edsoo.ru/7f42a27a

bu6nmorexa LIOK
https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

JJIeKTPOHHbIE
Ne ni/m Tema ypoka KouunyecTBo uupposnIe
oOpa3oBaTe/ibHbIE
4acoB
pecypchl
1 KBanpaTHblii KOpeHb U3 ymnCIia 1 bubmorexa LIOK
https://m.edso00.ru/7f42d452
2 [TonsiTre 06 UppaIMOHATLHOM YHUCIIE 1 Bubmorexa ITOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKCHUS 1
HUPPAMOHATILHBIX YHCET
4 JlecsaTaHbIC TPUOITMKCHHS 1
HPPAIMOHALHBIX YHCETT
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHEHHE ICHCTBUTEIIBHBIX YHCEIT 1
7 CpaBHEHHE ICHCTBUTEIIBHBIX YHCEIT 1
8 ApudmeTrndeckuii KBaJipaTHBIN KOPECHb 1
9 YpaBHeHue Buja X> = a 1
10 CaoiicTBa apudmeTnyecKkux 1 bubnnorexa [JOK
KBaJIpaTHBIX KOPHEN https://m.edso00.ru/7f42d862
11 CaoiicTBa apudmeTnyecKkux 1 bubmmoreka [JOK
KBaJPAaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
IIpeod
12 Bblzegmléf;; aclz{(fl eequlc?oflil);Ba aTHbIC 1 Bubmorexa LTOK
P » Conepaall AP https://m.edso0.ru/7f42dd26
KOPHH
[IpeoGpa3zoBanme YUCTOBBIX
13 Bblzpa)KI;HI/II?'I coJiepKalnX KBaapaTHbIE 1 bubmoreka HOK
’ https://m.edsoo.ru/7f42ded4
KOPHH
[IpeoGpa3zoBanme YUCITOBBIX
14 Bblzpa)KI;HI/II?'I coJiepKalnxX KBaapaTHbIE 1 bubmoreka HOK
’ https://m.edsoo.ru/7f42e0be
KOPHH
[IpeoGpa3zoBanme YUCITOBBIX
15 Bblzpa)KI;HI/II?'I coJiepKalnxX KBaJpaTHbIE 1 bubmoreka HOK
’ https://m.edso0.ru/7f42e262
KOPHH
16 Crernensp ¢ MeabIM MoKa3aTejieM 1 Bubmorexa LOK
1 https://m.edsoo.ru/7f4354a4
CrangaprtHas 3anuck uncia. Pasmepst
0
17 gn:;g:;z ?}ixzfc(:;erooﬁnoiiﬁfewnx 1 bubnmorexa LIOK
p A https://m.edso0.ru/7f436098
00BEKTOB), JUIUTEIBHOCTH MPOIIECCOB B
OKpYKaroIleM MUpe
18 CBolicTBa CTEIIEHH C IIEITBIM 1 bubmuoreka [{OK
MOKa3aTeyieM https://m.edso0.ru/7f435648
19 CBolicTBa CTENEHHU C LEJIBIM 1 bu6muoreka [JOK
MOKAa3aTeJIeM https://m.edsoo.ru/7f435648
20 CBoIiCTBa CTEIICHH C IICJIBIM 1 but6mmorekxa [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
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https://m.edsoo.ru/7f435648

[I0Ka3aTeeM https://m.edso00.ru/7f435648
21 CBoiicTBa CTENEHH C LIEJIBIM 1 bubnuorexa [JOK
MoKa3areyieM https://m.edso00.ru/7f43599a
29 CBOMCTBa CTEIIEHU C EIbIM 1 bubnunorexa LIOK
[I0Ka3aTesemM https://m.edsoo.ru/7f435ed6
23 KBanpatsblii TpéxuiieH 1
24 KBanpatsblii TpéxuiieH 1
o5 Pa3noxxeHue kBazpaTHOro TpEXUieHa Ha 1 Bu6muoteka [JOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOro TpEXUIeHa Ha 1 bubnmnoreka HOK
MHOKHUTEJIHN https://m.edsoo.ru/7f42fd38
21 Kaaupaase op, Crenerm. ; | Bubmiorexa IOK
KBapaTHbLi Tpexien” https://m.edsoo.ru/7f42ec80
28 Anrebpanieckas Apody . Efffiﬁ&fﬁﬂﬁ%mgogez
JlormycTrMbIe 3HAYCHUS TIEPEMCHHBIX,
29 BXOJSAIINX B aJireOpandecKue 1
BBIPKCHUS
JlormycTrMble 3HAaYCHUS TIEPEMCHHBIX,
30 BXOJSAIINX B aJireOpandecKue 1
BBIPKCHUS
31 OcHOBHOE CBOMCTBO aJIreOpaniecKoi 1 bubnnorexa [JOK
npodu https://m.edsoo.ru/7f4308e6
3 Coxpamere apofieii L hipsimedsoo u7ta30e8a
3 Coxpamere apofieii 1 hpslimedsoorurieons
3 Coxpamene Apode 1 s imedsoorurteoas
35 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U 1 bubnnorexa [JOK
JefieHre anreOpanyeckux apooeit https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE U 1 bubmmoteka IIOK
JielieHne anreOpandeckux Apooen https://m.eds00.ru/7f4315c0
37 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U 1 bu6nmorexa LIOK
JefeHre anreOpandeckux Apooeit https://m.eds00.ru/7f4318c2
38 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE U 1 but6mmorekxa [IOK
JielieHne anredpandeckux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBaHue BbIpaxeHHH, 1 bu6muoreka [IOK
coJiep KaliX anredpandeckue Apoou https://m.edsoo.ru/7f43259¢c
40 [IpeobOpazoBanme BBIpaXKEHUH, 1 bubmmoreka [JOK
COJIep KaIX anredpandeckue Ipoou https://m.edso00.ru/7f432736
41 E)I;ee(;g:;gjf;; iﬁie%?gilfeeflﬁde’ npoou 1 bubmorexa IIOK
https://m.eds00.ru/7f432736
42 KonTponbhas pabota no teme 1 bubmuoteka [IOK

"Anrebpanueckas 1poon"

https://m.edsoo.ru/7f431d36
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bubnunoreka LIOK

43 KBanparroe ypasHenue https://m.edsoo.ru/7f42eela
44 HenosHoe kBasipaTHOE ypaBHEHUE ]hSH6J_IHOTeKa LOK
ttps://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEeHUE ]r?H@HOTeKa HOK
ttps://m.edsoo.ru/7f42eela
16 ®dopmysa KOpHEH KBaJpaTHOTO bubnumoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMyia KOpHENU KBAaPATHOIO bubnmoreka [JOK
YPaBHEHUs https://m.edsoo.ru/7f42f3f6
48 dopmysa KOpHEH KBaJpaTHOTO bubmunoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Bitera Eggs?ﬁr?eeé(;ggﬁf4zfefo
>0 Teopema Bitera ﬁi@ﬁggggggﬁmsoom
51 Pemenue ypaBHeHUH, CBOAAIUXCA K Bbu6mmoteka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
52 Peienue ypaBHeHUH, CBOASIIIIUXCS K bubnnorexa [JOK
KBaJI[paTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme qpoO6HO-paliOHAILHEIE bubnnoreka [JOK
YPaBHEHUs https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme qpoObHO-paliOHAILHEIE bubmmoreka [JOK
YPaBHEHUs https://m.edsoo.ru/7f432b6e
55 Pemrenne TeKCTOBBIX 3a71a4 C IIOMOIIBIO bubnmorexa LIOK
KBaJpaTHBIX YPaBHEHUM https://m.edsoo.ru/7f42f75c
56 Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO bubmmoteka IIOK
KBaJPATHBIX YPaBHEHHUU https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubmuoteka [IOK
"KBanpaTHsle ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
58 MEPEMEHHBIMH, €ro IpaduK, IpUMepbI
pEILIEeHNs] YPAaBHEHUH B LENIBIX YUCIIAX
JInHeliHOEe ypaBHEHHE C 1BYMs
59 MIEPEMEHHBIMH, €ro IpaduK, IpUMeEpPbI
pelIeHNs] YPaBHEHUH B LENIBIX YUCIIAX
JIuneliHOE ypaBHEHHE C IBYMS
60 MEPEMEHHBIMH, €ro rpaduK, MpuUMepbl
pellIeHrs YpaBHEHUH B LENbIX YUCIIaX
61 Pemenne CHCTEM JIBYX JIMHENHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU
Pemenue cucrem 1ByX JTUHEHHBIX
62 YpaBHEHHH ¢ IBYMsI TIEpeMEHHBIMU
63 Pemenne CHCTEM JIBYX JIMHENHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU
64 [Tpumepsl pemieHust cucteM

HEJIMHEUHBIX YPABHEHUH C ABYMs



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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NEPpCMCHHBIMU

IIpuMepsl perieHus cucrteM

65 HEJTMHEHHBIX YpaBHEHUH C IBYMS 1
MIePEeMEHHBIMU
I'paduueckas MHTEpIIpETAIIS
YpaBHEHUS C JBYMS IEPEMEHHBIMU U bubnmoreka [JOK
66 o . 1 :
CUCTEM JIMHEMHBIX YPABHEHUH C IBYMs https://m.edsoo.ru/7f43d6d6
MIepEeMEHHBIMU
I'paduueckas uHTEepIIpeTalus
YpaBHEHUS C JBYMS IEPEMEHHBIMU U bubnmnoreka HOK
67 2 . 1 .
CHUCTEM JIMHEHHBIX YPABHEHUN C IByMsI https://m.edso00.ru/7f43d6d6
MIePEeMEHHBIMU
68 Pemenue TekcTOBBIX 3a/1a4 ¢ IOMOIIbIO 1
CUCTEM ypaBHEHUU
69 Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO 1
CUCTEM ypaBHEHUU
70 Pemennie TeKCTOBBIX 33a/1a4 ¢ TOMOIIIbIO 1
CUCTEM YpaBHEHUI
71 UucioBble HEPABEHCTBA U UX CBOMCTBA 1
72 UucioBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0/1HOM MTepeMeHHOI 1
JluneiiHble HEpaBEHCTBA C OJJHOM Bbu6moteka [JOK
74 . 1 .
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
JIlunelinbie HEpaBEHCTBA C OJTHOU bubnnoreka [JOK
75 . 1 .
IIEPEMEHHON U UX pPELICHUE https://m.edsoo.ru/7f42c840
76 JInHenHbIE HEPABEHCTBA C OHOM 1
IIEPEMEHHOM U UX pELICHUE
Cuctembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
77 . . 1 .
OJIHOM NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42ch88
Cucrembl TMHEHHBIX HEPABEHCTB C bubmuoreka [IOK
78 . . 1 .
OJIHOM IEPEMEHHOM U MX PELICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TMHEWHBIX HEPABEHCTB C 1
OJIHOM MEPEMEHHON U UX PELIEHUE
N300paxeHnue pemieHns TMHEHHOTO
80 HE a]‘feHCTBa I/IpI/IX CHUCTEM Ha YMCIIOBOM 1 bubmuorexa [IOK
paset https://m.edsoo.ru/7f42c9e4
IPSIMON
N300paxenue pemieHus TMHEHHOTO
81 HE a]feHCTBa I/IpI/IX CHUCTEM Ha YUCIIOBOM 1 buGmuorexa [IOK
paset https://m.edsoo.ru/7f42c9e4
IPSIMON
KonTponbHas padoTa no temam
82 "HepaBenctBa. Cuctembl ypaBHeHUI" 1
bubnunorexa LIOK
83 [TonsTn KIIMH 1
0 € dyHKu https://m.edsoo.ru/7f433c12
84 OO6macTh onpeiesieHust © MHOKECTBO 1 bubnmoreka [JOK
3HauYeHUH QYHKIUU https://m.eds00.ru/7f433d84
85 CriocoOb1 3a1anust pyHKIHIA 1



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
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86 I'padux GpyHKINU 1
87 CaoiicTBa GyHKIINH, UX OTOOpaKEHUE 1
Ha rpaduke
UreHne 1 ocTpoeHue rpauKkoB
88 . 1
byHKIUH
89 [Tpumeps! rpadukoB GyHKINH, 1
OTPaKAIOIIUX PeaTbHBIC MPOIECCHI
o | Lmmmomesmemermvon L e 0K
PaTHYIO HpOTOPIL https://m.edso0.ru/7f434bbc
3aBUCHMOCTH, HX TpaduKu
91 l'umep6ona 1
bubnunorexa LIOK
92 T'unepbora 1 https://m.edsoo.ru/7f4343e2
bubnunoreka LIOK
— 2
93 T'pagux ynxrmm y =x 1 https://m.edsoo.ru/7f434572
(o)) =X2, y=x3,y=VX,y=[x|;
94 rp}a,ll(;)l;ipgcllc)ge peH{eHHe })//paBHeH{/H‘/’I EI( | 1 bubmorexa LIOK
N https://m.edsoo.ru/7f434d38
CHCTEM YpaBHECHUH
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
95 METOJI0B KypcoB 7 U 8 KJIaccoB, 1 Bbu6mmoteka [JOK
o06o6menue 3nanuii / Beepoccutickas https://m.edsoo.ru/7f4371aa
IpoBepoyHas pabora
9% HroroBas koHTpoabHas paboTa / 1 bubnuorexa [JOK
Bcepoccuiickas npoepounas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHITHN U
97 METOJOB KypCOB 7 U 8 KJIacCOB, 1
000011IeHE 3HAHUNA
0 | memopmme ey L Bomosaox
a P N ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUHA
0 | memopmme ey L Bomosaox
a P N ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUHA
oo | poopeme e e L Bomosaox
a YP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUHA
| b s o | oo 0K
a M N ’ https://m.edsoo.ru/7f436b88
000011IeHNE 3HAHUI
iy | b s o | oo 0K
a M N ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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9 KITIACC

Ne ni/n

Tema ypoka

KoanuecTBo

yacoB

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

PanmonansHbIe Uyncia, HpparmoHaIbHBIC
qpciIa, KOHEYHEIE U OECKOHEYHEIE
JECATUYHBIC IpoOH

MHOKECTBO JICHUCTBUTEIBHBIX YHCEIT,
JNIEUCTBUTEIILHBIC YUCIIA KAK OECKOHEYHbIE
JECATUYHBIC IpoOU

B3anMHO 0THO3HAYHOE COOTBETCTBHE
MEXy MHOXECTBOM JCHUCTBUTEIbHBIX
YHCEJl U MHOXXECTBOM TOUYEK
KOOPJMHATHOM IIPSIMOM

CpaBHeHHE NEUCTBUTEIBHBIX YHCEII,
apudmeTnyecKue AeUCTBUS C
JIEHCTBUTEIIbHBIMU YU CIIAMH

[IpubnnxénHoe 3HaUeHNE BEIUYNHBI,
TOYHOCTb MPUOIIMKEHUS

OxpyrieHue yucesn

OxpyrieHnue yucesn

o ~N o O

IIpukuka u oieHKa pe3yJIbTaTOB
BBIYHUCIIEHUN

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYUCIIEHUN

R R R e

10

11

JInnelinoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOAAIINXCS K JIMHEWHBIM

JIuneiinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

12

KBanpatHoe ypaBHeHue. Pemenue
YpaBHEHUM, CBOJSAIIMXCS K KBaJPaTHBIM

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c542

13

14

KBagparnoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIIMNXCS K KBaJIPaTHBIM

bukBapaTHbie ypaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

bubmuorexa [JOK
https://m.edsoo.ru/7f43c3d0

15

bukBanpatHsle ypaBHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f43c3d0

16

17

[IpuMepsl penieHust ypaBHEHUN TPEThE
Y 4ETBEPTOM CTEIEHEN Pa3I0KEHUEM Ha
MHOXKHUTENH
[IpuMepsl perieHust ypaBHEHUN TPEThEU
Y 4ETBEPTOM CTENEHEN Pa3I0KEHUEM Ha
MHOXKUTENH



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

18 Pemenne npoOHO-paiOHAIBHBIX bubnnoreka [HOK
YPaBHEHUU https://m.edso00.ru/7f43c9b6
19 Pemmenne npoOHO-paliMOHAIBHBIX bubnmoreka [JOK
YpaBHEHUN https://m.eds00.ru/7f43c9b6
20 Pemenue TekcToOBBIX 3a/1a4
anredpandeckuM MEeTOo0M
21 Pemennie TekcTOBBIX 3a7a4
anreOpandeckuM METOI0M
22 Pemenue TekcToBBIX 3a/1a4
anredpandeckuM MEeTO10M
23 KontponbHast padbora o Teme
"YpaBHeHUsI C OJTHON NepeMeHHOI"
o4 YpaBHeHHUE ¢ ABYMS IEPEMEHHBIMH H €T0 bubnmoreka [JOK
rpadux https://m.edso0.ru/7f43d0b4
o5 YpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €TI0 bubnunoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YPABHEHUH €
JIBYMsI IEPEMEHHBIMU U €€ pellieHue
27 Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellieHne
8 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pellieHue
29 Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pellieHue
Pemenue cucrem AByX ypaBHEHUIA, OJJHO
30 13 KOTOPBIX JINHEHHOE, a IPYyroe — bubmorexa HOK
. ’ https://m.edsoo.ru/7f43d23a
BTOPOH CTENEeHU
Pemenue cucrem AByX ypaBHEHUIA, OJJHO
31 13 KOTOPBIX JINHEHHOE, a IPyroe — bubmorexa HOK
. ’ https://m.edsoo.ru/7f43d55a
BTOpOH CTENEeHU
Pemenue cucrem AByX ypaBHEHUIA, OJJHO
32 13 KOTOPBIX JIMHEIHOE, a APyroe —
BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHUIA, OJJHO
33 13 KOTOPBIX JIMHEITHOE, a APyroe —
BTOPOM CTENEHU
34 I'paduueckas uHTEpIIpETALINS CUCTEMBI
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
35 Pemenye TeKCTOBBIX 3a1a4
areOpanyeckuM crnocobom
36 Pemenne TekcTOBBIX 3a1a4
anredpandeckuM crnocodom
37 KonTponbhas pabota no teme "Cucremsl

38

ypaBHeHHH"
YucnoBble HEPABEHCTBA U UX CBOMCTBA



https://m.edsoo.ru/7f43c9b6
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bubmuoreka [JOK

39 YuciioBbie HEPABEHCTBA U UX CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuneiiHble HEpAaBEHCTBA C OJHOU bubmumoreka [IOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
a1 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnnoreka [HOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIunelinble HEpaBEHCTBA C OJJHOM bubmmoreka [JOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHGﬁHLIX HEPABEHCTB C OJHOM
MEPEMEHHOM U UX pelIeHue
44 Cucremsl J'II:IHCI‘/'IHBIX HEPaBEHCTB C OAHOU
IIEPEMEHHOI U X pelIeHne
45 CucreMsl JII:IHGﬁHLIX HEPABEHCTB C OJHOM
MIEPEMEHHO U UX pelIeHue
46 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE BH6J_IHOTeKa HOK
https://m.edso00.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PELICHHE EH@_IHOTeKa LOK
ttps://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEeHCTBA U UX pElLLIEHUE BH6J_IHOTeKa LOK
https://m.edso0.ru/7f43b5a2
49 KBaspaTHble HEpaBEHCTBA U UX PELLIEHUE
50 KBaspaTHble HEpaBEHCTBA U UX PElLLIEHUE
I'paduueckas unTepnperamnus
51 Hggg)BeHeccTBaH CI/ICEEMTG;I;BGHCTB c BH6J_IHOTeKa HOK
BYMS TTEPEMEHHbIMI https://m.edso0.ru/7f43b098
I'padmnueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTponbHas pabora no teme
"HepaBenctpa"
54 KBanparnunas Gynkius, e€ rpadux u bubnnoreka [JOK
CBOMCTBA https://m.edso00.ru/7f4396c6
55 KBanpatnunas QpyHkius, e€ rpadguk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanparnunas ynkius, e€ rpadux u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnnoreka [JOK
napaboJibl, 0Cb CHMMETPHUH MapadboIIbl https://m.edso0.ru/7f439eb4
58 [Tapabomna, KOOpAUHATHI BEPIIUHBI bubnuorexa [JOK
napa0oJibl, 0Cb CUMMETPHUH apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpAUHATHI BEPITHHBI bubnmoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEpPIIMHEI bubnnorexka [JOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOpAUHATHI BEPIIUHBI bubnmoreka [JOK

napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl

https://m.edsoo.ru/7f43a526
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[Tapabora, KOOpAUHATHI BEPIIMHEI

62
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
I'paduku pynakmii: y =kx, y =kx + b,
63 _ _ _ Z
y=K/X, y=x3, y=vX, y=|X|
I'paduku Gynkumit: y = kx, y=kx + b,
64 ol _ _ 7
y=Kk/X, y=x3, y=vX, y=|X|
65 I'paduku pynkuumit: y =kx, y=kx + b,
y=K/x, y=x%, y=vX, y=[x|
66 I'paduxn Gynkumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[X|
67 I'paduxn Gynkumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[X|
68 I'paduku pynkuumit: y =kx, y=kx + b,
y=k/x, y=x%, y=vX, y=[x|
69 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"@ynkuun" https://m.edsoo.ru/7f43ab84
70 [ToHATHE YNCIOBOM MOCIIEI0BATEILHOCTH Egggﬁgggggﬁ% f4366¢6
3anaHue MOCIE10BATENLHOCTH § Bu6morexa LIOK
n PCKYPPEHTHOH popmynoii 1 opmynoii N- https://m.edsoo.ru/7f43ebda
O 4JeHa T '
79 Apudmerndeckas 1 reoMeTpuIecKast bubnuorexa [IOK
IPOrPECCUU https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reoMeTpuuecKas bubnnorexa [JOK
IIPOTPECCUU https://m.edsoo.ru/7f43f3b4
®opmyitet N-TO diIeHa apnquemqecxon u BuGmorexa LIOK
74 reOMEeTPUYECKOM MpOrpeccuit, CyMMbI https://m.edsoo.ru/7f43f58a
NEPBBIX N YJIEHOB T '
®opmyiiel N-To uieHa apmlnviemqecxon U Butmorexa LIOK
75 FeOMETPUUYECKOI MPOTrpeccuii, CyMMBbI https://m.edsoo.ru/7f43ef2c
NIEPBBIX N YIECHOB T '
®opmyiiel N-To uneHa apmlnviemqecxon U Butmorexa LIOK
76 Te€OMETPUYECKOH MPOrPECCUid, CYMMBI https://m.edsoo.ru/7f43f0c6
NIEPBBIX N YIECHOB T '
®opmyiiel N-To uieHa apmlnvfemqecxon U Butmorexa LIOK
77 F€OMETPUYECKON MTPOTPECCUM, CYMMBI https://m.edsoo.ru/7£43f72e
HEePBbIX N YWICHOB T '
DopMyIibl N-T0 4eHa apu(pMETUYECKON U
78 reoliaei]pnqecxoﬁ HpOFpI;C((:II)/IP'I CYMMBI bubmorexa LIOK
- CYM https://m.edso0.ru/7f43f8a0
HEePBbIX N YWICHOB
N3ob6pakenune wieHOB apu(PMeTHIECKOI
79 Y T€OMETPUYECKOM Mporpeccuii ToukaMu
Ha KOOPJMHATHON TJIOCKOCTH
N3006paxeHne wieHOB apu(PMeTHUIECKOM
80 ¥ T€OMETPUYECKOHN MPOrpeccuii TOuKaMu

Ha KOOPJIMHATHOM MJIOCKOCTH
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81

JIMHENHBIN U YKCIIOHEHIMAJIbHBIA POCT

82 CI1oXHBIE TTPOIICHTHI Bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 CIoXHBIC IPOIICHTHI bubmiorexa LIOK
https://m.edsoo.ru/7f4401a6

84 KoHnTponbHas pabota 1o Teme bubnnoreka [HOK
"YycioBbIe IOCIEA0BATEIHLHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alus 3HaHWi. 3aMuch,

85 CpaBHEHHUE, ACHCTBUSA C
JNEHCTBUTEILHBIMY YUCIIAMH, YACIOBAS
npsimast
[ToBTOpEeHHE, 0000IICHUE U

86 cucreMaTrn3anus 3HaHui. [IporeHTsI,
OTHOIICHHUS, TPOMIOPIIUU
[ToBTOpEHME, 0000IICHUE U

87 cucremarusanus 3Hanuil. OkpyrieHue,
npuOIKeHne, OleHKa
[ToBTOpEHME, 0000IICHUE U

88 cucreMarusaius 3HaHui. Pemenne bubnnoreka [JOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo0.ru/7f443b12
crocobomM
[ToBTOpEeHue, 0600IICHNE U

89 cucTemaTu3alus 3HaHuil. Pemenue bubmuorexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443cd4
crocoooM
[ToBTOpenue, 060061IeHUE U

90 cucTremaTu3anus 3HaHui. Pemenue bubnuotexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443fea
crocoooM
[ToBTOpenue, 060061IeHUE U

91 CHCTeMaTH3aIrs 3HaHHH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHH, TOMMYCTHMbBIC 3HAYCHHUS
[ToBTOpenue, o6o0IIeHNE 1

92 cUucTEeMaTU3alus 3HaHUM. bubnnorexka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444364
BBIPAXEHH, TOMYCTHMbIE 3HAYCHUS
[ToBTOpeHnue, 0600IIeHNE U

93 CHUCTEMaTH3aIlis 3HAHHH. bubnmoreka [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPAXKCHHH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpenme, 0600IIEHNE 1

o CHI/ICTCMaTI/BaI_[I/IS{ 3HAHUU. Bu6morexa LIOK

peobOpazoBaHue aNreOpandecKux

BLIpa)KeHPIfI, AOITYCTUMBIC 3HAYCHU A

https://m.edsoo.ru/7f444a94
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95

96

[ToBTOpeHnue, 0600ImIeHNE U
cucrtemaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIHHA

[ToBTOpEeHmE, 0600IICHUE U
cucremaTusauus 3HaHuil. OyHKIuu:
MIOCTPOEHHUE, CBOMCTBA U3YYEHHBIX

byHKIII

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

98

[ToBTOpeHnue, 0600IICHNE U
cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIHHA

[ToBTOpEeHmE, 0600IICHUE U
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOCHUE, CBOMCTBA U3YYEHHBIX

byHKUIMMA

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

bubmuorexa [JOK
https://m.edso0.ru/7f4452e6

99

[ToBTOpeHnue, 0600IICHNE U
cucTeMaTH3anus 3Hanuit. ['padudeckoe
penieHue ypaBHEHUM U UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

101
102

[ToBTOpEHHE, 0000IICHUE 1
cuctemaru3anus 3HaHui. [ paduyueckoe
pellicHHE YPaBHEHUN U UX CUCTEM

Hrorosast KoHTpoIbHAs paboTa
O060011IeHNE U CUCTEMATU3AIUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

102
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMOBI

7 KIIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbl 0CBOEHHS! OCHOBHOI
pesyabTara o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00111er0 00pa3oBaHus
1 Yucna u BBIYUCIIECHUS
11 Bb{HOJ‘IHﬂTB, coyerass yCTHbl€ U NHCbMEHHbIE NPHUEMBI, apUPMETHUYECKHE
JCMCTBUS C pallMOHAILHBIMHU YU CIIAMH
HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAKEHUH, NMPUMEHATH Pa3sHOOOpa3HbIE
1.2 crocoObl M TPUEMBI  BBIYMCICHHS 3HA4YCHWH JPOOHBIX BBIPAKCHHM,
coJepKanmx 0OBIKHOBEHHBIE U JAECATUIHBIE PO0H
[Tepexoauth OT OAHOM (OPMBI 3aITUCH YUCEN K IPYroil (mpeoOpa3oBBHIBATh
1.3 JIECATHUYHYIO TpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JCCATUYHYIO IPOOb)
14 CpaBHUBATh U YIIOPSAI0UYMBATH PAllMOHAJIbHbBIE YHCIIA
1.5 OxpyrisTh uncna
BbINONHATE OPUKUAKY M OLEHKY pe3yjibTaTa BBIYUCICHHH, OLIEHKY
1.6 3HAQYEHUM 4YMCIIOBBIX BBIPAKEHUW. BBINOIHATH NEMCTBUSA CO CTENECHAMU C
HaTypaJbHBIMH [10KA3aTEeIIMU
17 [TpuMeHATh  OpPU3HAKM  JIEIMMOCTH, pa3loOKEHHE HAa  MHOXKUTEIH
HATYPaJIbHBIX YHCENT
Pemate mpakTUKO-OpMEHTHPOBAHHBIE 33/a4M, CBS3aHHBIE C OTHOIICHHUEM
18 BEJINYMH, IPONOPLUOHATIBHOCTHIO BEIHIHH, MpOLEHTaMH,
MHTEPIPETHPOBATh PE3YJIbTAThl PEUICHHUS 33aJad C YYETOM OTpPaHWYCHHH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BbIpAKEHUS
21 Hcnonb3oBate anreOpanyeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUs y4eOHOIro MaTepuraia
29 HaxonuTh 3HaueHuss OyKBEHHBIX BBIPXEHUH INpPH 3aJaHHBIX 3HAYECHUSX
NIEpPEMEHHBIX
23 BeimonHATE  mpeoOpazoBaHHMS — IIENIOTO  BBIPAKEHUS B MHOTOWICH
IPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
24 BBINONHATE YMHOXKEHHE OJHOYICHAa HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, TPUMEHSTh (POPMYITBI KBaJ[paTa CyMMBI M KBaJIpaTa pa3HOCTH
OcylecTBISITh Pa3lioKEHUE MHOTOWIEHOB HAa MHOXKUTEIH C IOMOIIbIO
2.5 BBIHECEHHsI 32 CKOOKM OOILEro MHOXXUTEINs, TPYNIHUPOBKH ClIaraeMbIX,
npuMeHeHHs (OPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTH TIPe0Opa30BaHKsI MHOTOWICHOB IS PEIICHHS PAsTIHBIX 3221
U3 MaTeMaTHKHU, CMEKHBIX PEJAMETOB, U3 PEATbHOM MPAKTUKH
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpPaJIbHBIMH IMOKA3aTEIsIMH IS

npeoOpa30BaHuUs BBIPAKEHUN
YpaBHEHMS U HEPABEHCTBA




Pemate nMHENHHbIE ypaBHEHUs C OJHOM IEPEMEHHOM, IIPUMEHSA IpaBUIIA

3.1 Iepexosa OT UCXOAHOIO YpaBHEHHMS K PaBHOCWIBHOMY eMmy. [IpoBepsTs,
ABJIIETCS JIM YUCIIO KOPHEM YpaBHEHUSI
32 [TpumensTh rpaduveckre METOIbl MPU PEIICHUH JTHHEHHBIX YpaBHEHHUU H
UX CUCTEM
33 [TonObupars npumepsl Hap YuUCEN, SBISAIOIIMXCS pPELIEHUEM JMHEHHOro
YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIMHEHHOrO ypaBHEHHS C
3.4 JIBYMsl II€PEMEHHBIMHU; IOJB3YSCh TIpapUKOM, MPHUBOAUTH IMPUMEPHI
pellIeHUs] ypaBHEHUS
35 Pemate cucremsl IByX JIMHEWHBIX YPaBHEHMH C JIByMs II€PEMEHHBIMH, B
' TOM YHCJIe TpapUIECKU
CocraBisiTh W pemiarh JMHEHMHOE YpaBHEHHME WIM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIOBUIO 3aJa4M, MHTEPIPETHUPOBATb B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEHHbIN pe3ynbTar
4 Koopaunate! u rpaduku. yHkunn
N300paxarb Ha KOOpAWMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3aJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH, HHTEpPBajbl, 3alMChIBaTh
YHCIOBBIC MPOMEKYTKH Ha alreOpanvecKoM sI3bIKe
4.2 OtMmeuath B KOOPJAMHATHOM IJIOCKOCTH TOYKH I10 33/IaHHBIM KOOPJIMHATaM
4.3 CrpouTs rpaduku muHeiHbIX GyHKIHA. CTpouTth Tpaduk GyHKIUHN Y = [X|
OnuceiBaTh € MOMOUIbIO (DYHKIMI H3BECTHBIC 3aBHCHUMOCTH MEXAY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
POM3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTh 3HaueHune (yHKIMK 1O 3HAYEHUIO €€ apryMeHTa
[Tonnmath rpaduueckuil crnoco® MpeacTaBIeHUs U aHajdu3a WH(pOpMaIMH,
4.6 U3BJIEKaThb M HMHTEPIPETUPOBATH HMH(OpPMAIMIO U3 TPapHUKOB pPEATbHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IpoBepHEEMOTO IIpoBepsiembie npe1MeTHbIe Pe3sy.IbTaThl 0CBOEHHs OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yabTara
1 Uucna u BBIYUCTIECHUS
Hcnonp30BaTh HavyajdbHBIE MPEICTABICHUS O MHOKECTBE JEHCTBUTEIbHBIX
11 qyucen JUIS CPaBHEHHUs, OKPYIJIEHUS U BBIYMCICHMH, H300pakaTh
JICMCTBUTEJIbHBIE YK CJIAa TOYKAMU HAa KOOPJIAMHATHON NPSIMOU
[IpumensiTh TOHSATHE apU(METUYECKOTO0 KBAJPATHOIO KOPHS, HAXOIUTh
12 KBaJpaTHble KOPHH, UCHONb3YsSd MpH HEOOXOJUMOCTH KaJIbKYIATOP,
BBITIOJIHATH IPE0Opa30BaHUs BBIPAXKEHH, coiepKallluX KBapaTHbIE KOPHHU,
UCIIOJIb3Ysl CBOMCTBA KOpHEN
13 Hcnonb30BaThk 3anmuck OOJBIIMX M MaJIbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u crenenel yucna 10
2 AnrebpanuecKue BHIPAKCHUS




HpI/IMeHHTB IIOHATUEC CTCIICHU C HOCJIBIM II0Ka3aTCJICM, BBIIIOJIHATH

2.1 peoOpa3oBaHus BEIPAXKEHHH, COIEPIKALIUX CTENEHH C LIEIbIM IT0Ka3aTesieM
BBINOMHATE TOXKIECTBEHHBIE MPeoOpa30BaHUsl PALMOHAIBHBIX BBIPAKEHUMN
2.2 HA OCHOBE MpaBWJI JCWCTBHI HAJ MHOTOWICHAMH U alreOpandecKuMu
JpOOSMH
2.3 PackiaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTENN
24 [TpumensTh MpeoOpa3oBaHUs BBIPAXKEHUI IS pellieHHs PasIMMHEIX 3a1a4
W3 MaTEMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOU MPAKTUKH
3 YpaBHEHUS 1 HEPABCHCTBA
31 Pemarp nuHeiiHble, KBagpaTHbIE YpaBHEHUS M pallMOHAIbHBIE YPaBHEHUA,
CBOJISIIIIMECS] K HUM, CHCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH
IIpoBoauTh IpOCTENIINE HUCCIENOBAHUS YPABHEHUI U CUCTEM YpaBHEHMI, B
39 TOM YHCJIEe C MPUMEHEHUEM TpaduiecKux Hpe%CTaBHCHHﬁ (ycTaHaBIUBaTh,
UMEeT JIM ypaBHEHUE WA CUCTEMa YPAaBHEHHWH PEIICHUS, €CIH UMEET, TO
CKOJIbKO, U TIpOY€ee)
[lepexonuTh OT cioOBecHOW (OPMYTUPOBKH 3agaud K e€ anreOpanyeckoi
33 MOJICTT C TIOMOIIBIO COCTABJICHHSI YPAaBHCHUS WJIM CHUCTEMBI ypaBHEHUH,
' WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1aydl IMOJYYECHHBIN
pe3yJsbTaT
[TpuMeHSITh CBOMCTBA YHCIIOBBIX HEPABCHCTB ISl CPaBHEHHS, OICHKH,
34 peliaTh JHMHEWHbIE HEPaBEHCTBA C OJHON MEPEeMEHHOW W UX CHUCTEMBI,
JaBaTh TpaUUYECKyI0 WILTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA,
CUCTEMbI HEPABEHCTB
4 OyHKIUU
[TorrMaTh ¥ UCTONIB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS U SI3BIK (TCPMUHBI,
4.1 CUMBOJIMYECKHE O00O03HAYeHMsI), OMNpEeNeNiaTh 3HAaueHHe (YHKIUUA 10
3HAYEHUIO apryMEHTa, ONPeNIesTh CBOWCTBA (DYHKIIUU 1O €€ rpapuky
Ctpouts rpaduku 3J€MEHTapHBIX PYHKIMH BHUJA:
4.2 y =k/x,y=k/X,y =x?, y = X3, y = |X|, omuCBIBaTh CBONCTBA YHUCIOBOH (HYHKITHH
1o e€ rpaguky
9 KIIACC
Kon .
HpoBEpsIeMOro IIpoBepsiembie NpeMeTHbIE Pe3y.ILTATbI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus
pe3yJbTara
1 UYucna v BBIYUCIICHUS
11 CpaBHUBATH U YIIOPSIOUMBATH PAIIHOHATBHBIC U UPPALIMOHAIILHEIE YUCIIA
BemonusaTe apudmeTHueckue JEHCTBUS C palliOHAIbHBIMH YHUCIIAMHU,
1.2 coueTas YCTHBIE W TMChbMEHHBIC MPUEMBI, BBITIONHATH BBIYHCICHHUS C
UPPAIMOHATLHBIMU YHCIIAMU
13 Haxonute 3HaueHus CTENEeHel ¢ uemﬂivm MOKa3aTelisiMiU M KOpHEH,
BBIUUCIISATH 3HAYCHUS YUCIOBBIX BBIPAKECHHIA
14 OKpyrisTh JACWCTBUTEIBHBIC YHCIIA, BBIMOTHATH HPHUKUAKY peE3ylbTara

BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUN




YpaBHEHMs U HEPABEHCTBA

2.1

2.2

2.3

2.4

Pemarp sMHeliHblE M KBaJpaTHbIE YPABHEHMsI, YPaBHEHMsI, CBOJAIIMECS K
HUM, MPOCTEUIINE TPOOHO-PALIMOHAIbHBIE YPABHEHHUS

Pemate cucteMbl IBYX JMHEHHBIX ypaBHCHHH C JBYMS TIEPEMEHHBIMH W
CHUCTEMbI JIBYX YpaBHEHUM, B KOTOpPHIX OJIHO YpPaBHEHHE HE SBISETCS
JIMHEHHBIM

Pemate TekcTOBbIE 3ajauM ajireOpandeckuM CIOCOOOM €  IOMOIIBIO
COCTAaBJIICHUS YpPaBHEHMs WM CHUCTEMBl [JBYX YPaBHEHUH C JByMs
[IEPEMEHHBIMU

[IpoBOaUTH TIpOCTEHIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpaBHEHUU, B
TOM 4YHCJIE€ C TNPUMEHEHHEM TIpapHUuecKuX INpeACTaBICHUN (Hampumep,
yCTaHaBIIMBaTh, UMEET JIU YpaBHEHHE WM CHUCTEMa YpaBHEHUU pEIlIeHUs,
€CJIM UMEET, TO CKOJIbKO)

2.5

2.6

Pemate nMHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, U300paXkaTb
pelIeHME HEPAaBEHCTB HA YHCJIOBOM INIPSIMOM, 3allMCHIBATh pELIECHUE C
IIOMOILBK) CUMBOJIOB

Pemars CHUCTCMbI JIMHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKJIIOHAOOIUME KBaJAPaTHOC HCPABCHCTBO, 1/1306pa>1<aT1, PEIICHUE CHUCTCMBIL
HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIlIMCbIBATh PCIICHUEC C IMOMOIIbBIO
CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA [IPU PEILICHUM PA3JIMYHBIX 3a/1a4

OyHKIMU

3.1

3.2

3.3

Pacnio3HaBaTh (yHKIMM HM3y4eHHBIX BHIOB. [lOoKa3bIBaTh CXEeMaTHYECKH
pacroyio’)keHle Ha KOOPJMHATHOW MJIOCKOCTH TrpaduKoB (YHKIMHA BHJIA:
y=kx, y=kx+b, y=k/Xx, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HAYCHHU
K03(PHIIMEHTOB, ONUCHIBATh CBOICTBA (DyHKIIMH

[Toka3piBaTh CXEMaTHYECKH PACIOIOKEHHUE Ha KOOPIUHATHOW TUIOCKOCTH
rpadukoB GyHKIMM BUga y = VX, Y = |X| 1 onuckIBaTh CBOWCTBA (PYHKIIUI
Crpouth U HM300pakaTh CXEMaTHUECKU I'pauKH KBaJApPaTUYHBIX (YHKIHUH,
OIMCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIMIA 11O UX TpaduKam

3.4

4.1

Pacnio3naBaTh KBajpaTHUHYIO PYHKIHIO 1O (HopMyJIie, TPUBOIUTE IPUMEPDI
KBaJPaTUYHBIX QYHKLUI U3 peabHOM JKU3HHU, PU3UKH, TEOMETPHH

ApI/I(I)MeTI/I‘ICCKaH N TCOMETPHUYICCKAA MMPOTpeCCUur

Pacno3naBath apudmMeTHdyeckyl0 U TEOMETPUUYECKYI0 MPOTPECCHH MPHU
Pa3HBIX crioco0ax 3agaHus

4.2

4.3

4.4

BrBITIONTHATE  BBIUMCIEHUS C HCHOJBb30BaHWEM GOpMya N-ro  4ieHa
apuMETHUECKON 1 TEOMETPUUECKON MPOTPECCHi, CYMMBI TIEPBBIX N YICHOB
N300pakath diieHBI TOCIEAOBATEIIPHOCTH TOYKAMU Ha KOOPAWMHATHOU
MJIOCKOCTH

Pemate 3amauu, CBsA3aHHBIE C YUCIOBBIMU IOCJIEAOBATEILHOCTAMU, B TOM
YUCJIe 3aJaddl U3 PeaTbHOW JKW3HHM (C HMCIOJB30BaHUEM KaJIBKYIATOPA,
1M (POBBIX TEXHOJIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
1 Uucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
11 npobeit xk apyroi. IloHsTHE palMOHANIBHOTO 4YHCIA, 3alWCh, CPaBHEHUE,
YIOPSIOYUBAHUE PALMOHATIBHBIX YHCEI
19 Apudmerndeckue IeiCcTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3anau us3
peabHOM MPAaKTHUKH HA YacTH, Ha Ipoou
13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpa3oBaHuE
BBIpa)KEHUI1 Ha OCHOBE OINPEIEIeHNUs, 3aUCh OOJIBLINX YUCEell
14 [TponieHThl, 3amUCh MPOLEHTOB B BHUJE IpoOU U JIpoOM B BUAE HPOLICHTOB.
Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 33a4 U3 PEAJIbHOM TPaKTUKU
15 [IpumeHeHne TPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
HaTypaJbHbIX YHCE
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle HpsMas M oOpaTHas
IPONOPLIUOHAIBHOCTH
2 AnrebpanuecKue BbIpAXKEHUS
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTumMble
3HAYCHUsI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIe (HOpPMYIIbL.
Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIDOKEHHH, TOXIECTBEHHO  DPAaBHBIC
BBIPKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM I10OKa3aTeIeM
o5 OpHounensl 1 MHOrowieHsl. CteneHb MHorowieHa. CioxkeHue, BBIYMTaHUE,
YMHOXE€HHE MHOTOWJIEHOB
26 ®opMysbl COKpAIIEHHOTO YMHOXKEHHS: KBAApaT CyMMBbl U KBaJpaT pa3HOCTH.
dopmyna pazHOCTH KBaapaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOXKHUTEIH
3 VYpaBHEeHHUs
31 VYpaBHeHHE, KOpEHb YPABHEHNs, NpaBuia npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUJIIBHOCTb YpaBHEHUN
32 JIuneliHOe ypaBHEHUE ¢ 921H0171 nepeMeliHoﬁ, YUCJIO KOpPHEW JIMHEWHOIO
yYpaBHEHHMsI, PELICHNE IMHEHHBIX YpaBHEHUH
33 Cocrapnenue ypaBHevHHﬁ 10 YCJIOBHIO 3a/1aud. PerieHne TeKCTOBBIX 3aJau C
MOMOIUIbIO YpaBHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMsl IEPEMEHHBIMH U €ro rpaduk
Cucrema n1BYyX JIMHEHHBIX YpaBHEHUH C JByMs NEpeMEHHbIMH. PemieHue
3.5 CHUCTEM YypaBHEHHI criocoOOM MOJACTaHOBKH. [IpuMepsl perieHus: TeKCTOBBIX
3aj1au C MOMOIIBIO CUCTEM ypaBHEHUH
4 Koopaunats! u rpadpuku. @yHkuuu
4.1 Koopaunara Touku Ha npsiMOf
4.7 UucioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMHU KOOPAUHATHOU

MPAMOI




[TpsamoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opanHaTa

4.3 TOYKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepst Fpil(bHKOB, 3ajaHHbIX (popmynamu. UteHue rpamkoB peanbHbIX
3aBHCUMOCTEH
4.5 [Tonstue pynkuun. I'padux Gpynkiun. CBoiicTBa GyHKIMN
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux Gynkum y = [x|
47 Fpaquecicoe pELICHUE JIMHEWHBIX YPAaBHEHHM M CUCTEM JIMHEWHBIX
ypaBHEHHH
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Hucna 1 BBIYUCICHUS
11 KBangparueiii kopeHb u3 uuncna. lloHstHe 00 WpparOHAIEHOM YHCIIE.
JlecaTUuHbIe TPUOJIMKEHUS UPPALIMOHATIBHBIX YHCEII
CpoiicTBa apudMeTHUECKHMX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMUCICHUAM. JleficTBUTENbHbIE
qucia
1.3 Crenens C 1eNbIM TTOKa3areneM u e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 AnrebpanyecKkie BEIpaKCHUs
2.1 KBagpartHbiii TpEXuIieH, pa3iokeHne KBAIPATHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajire0pandeckoit 1poou
2.3 CrnoxeHue, BBlUMTaHHE, YMHOXKEHHE, JIeIeHUE alnredpandeckux JIpooei
24 ParmoHanbHble BEIpaXXEHUS M UX ITpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIINUXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-palMOHATIBHbBIE YPAaBHEHHS
I'paduueckas uHTEpHpeTalns ypaBHEHUN € ABYMSI NEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHHUH € JBYMs IepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHEHHBIX YPaBHEHUH C IByMs EPEMEHHBIMU
3.5 Perrenue TeKCTOBBIX 3a]1au aJIreOpandeckuM crocoOom
3.6 YucaoBble HEPABEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHO NTEpEMEHHOMN
3.8 PaBHOCMIIBHOCTh HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
4 OyHKIIUA
41 [lonsitne ¢ynknuu. OOMacTh OMNpeNeNeHus W MHOXKECTBO 3HAaYEHU
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'paduk ¢pynkuuu. UreHue cBOMCTB GyHKIMHU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHbIE TPOIECCHI




OYHKIMK, ONUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO MPOMOPIHOHAIBHEIE

4.4
3aBHUCHUMOCTH, UX TpapuKu
4.5 OyHK1MK Y =X?, y = X3
4.6 OyHuu Y = [IX, Y = |x]|
4.7 ['paduueckoe perneHne ypaBHEHUH U CUCTEM YPaBHEHHM
9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 PanonanbHble unciia, UppalUOHAIBHBIE YHCIIA, KOHEYHbIE M OECKOHEUHBIE
JECATHYHBIE POOH
MHO0keCTBO ACHCTBUTEIBHBIX YHCEN, IeHCTBUTEIbHbIE YHCIa Kak OECKOHEYHbIE
12 JeCSITUUHbIE ApoOU. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
JICHCTBUTEIIbHBIX YHUCET U KOOPAUHATHOMU NpsAMOil. CpaBHEHHE 1EHCTBUTENBHBIX
yucell
1.3 ApudmeTndeckue eiCcTBHS ¢ JeHCTBUTENbHBIMHI YUCIaMU
W3mepenus, npuOimKeHus, OlleHKH. Pa3Mepsl 00bEKTOB OKpPYKAOILIEr0 MHPA,
14 JUIMTEIBHOCTh TPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnuxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh MpuOImkeHus. Okpyrinenue uucen. [lpukuaka u oreHka
pe3yJIbTaTOB BBIYUCICHUN
2 YpaBHeHMs 1 HEpaBEHCTBA
2.1 YpaBHEHUsI C OJHOM TEpEMEHHON
2.2 JInneliHoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASIIMXCA K JIMHEWHBIM
2.3 KBaznpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 BI/IKB:dL[anTHoe YPaBHCHHUE. IIpuMepsl pelieHuss ypaBHEHUN TpeTbed U
4eTBEPTOM cTeneHell pa3ioKeHueM Ha MHOXKHUTEIN
2.5 Pemenne 1poOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHM C IByMs IEPEMEHHBIMU
29 PemeHVI/Ie CUCTEM [BYX YpaBHEHHMH, OJJHO U3 KOTOPBIX JUHEMHOE, a Apyroe —
BTOPOI1 cTeNeHn
2.10 ['padmyeckas HHTEpIpeTaLlMsl CUCTEMbl YpaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a1a4 alredpanyeckuM crocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenune nuHeHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.14 Pemienne cucreM JTMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA
216 I'paduueckass mHTepnpeTalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

NEPEMCHHBIMU

DyHKIMHU




Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI

3.1 BEPILKHBI MapaboJibl, OCb CAMMETPUHN NapaboJIbl

3.2 I'paduku pynxiuit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrxiuii y=K/X, y = X3 1 ux cBoiicTBa

3.4 I'padpuku GyHKIMI , 1 KX CBOMCTBA

4 YucnoBble IOCIEI0BATEIBHOCTH

41 Omnpenenenne u cocoObl 33JaHUSI YUCIOBBIX IOCIEIOBaTENIbHOCTEH. 3amanue
MOCIIEA0BATEIbHOCTH PEKYPPEHTHOM hopmyIoit u ¢popmymoii N-To ujaeHa

49 Apudmernueckass mporpeccus. Dopmynsl N-ro  uieHa apupMeTHUECKON
IPOTPECCUU, CYMMBI NTEPBBIX N YICHOB

43 I'eomerpuueckass mnporpeccus. @DopMysnbl N-r0O  WieHA TE€OMETPUYECKON
IIPOrPECCUH, CYMMBI IIEPBBIX N YWICHOB

44 H3o0paxeHne 4YICHOB apuU(PMETHUECKOH U TeOMETPUYECKONW Mporpeccuit
TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIbHBIM POCT

4.5 Crno’xHbI€ NMPOLIEHTHI




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

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATHSMHU: MHOXECTBO, IOJMHOYKECTBO,
olepanyy HaJ MHOXKECTBAaMH; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh IpapuuecKoe MpeiCTaBIeHE MHOKECTB
JUTSL OTIMCAHUS PEAJIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEAEICHHUE, aKCHOMA, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAHUSA, INPUBOJIUTH INPHUMEPbl W KOHTPIPUMEpPHL, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMSI BBICKA3bIBAHUN

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
necaTu4Hasl ApoOb, CTaHJAPTHBIA BUJ YHUCIIA, PAIlMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIIO, apU(pMETHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHAMM: CTENEHb C LENBIM I10Ka3aTelleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oonbllle E€IMHUIBI; YMEHHME BBINOJIHATH PAacdy€Thl MO (Qopmylam,
peoOpa3oBaHus LENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMM, PA3JIOKEHHE MHOIOYICHA HA MHOXHUTENHU, B
TOM 4YHCII€ C HCHOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHue oneprupoBarh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHHE C
OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHME pellaTh JUHEHHBbIE U KBaJpaTHbIE ypaBHEHUS,
TpOOHO-pallMOHATIFHBIE YPaBHEHHUSI C OJHOW TEPEMEHHOW, CHCTEMBI
JBYX JIMHENHBIX YpPaBHEHWM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JpOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM UYHCJIE IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIOJIb30BaTh KOOPAWHATHYIO
NpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUs! pelIeHui
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYHKIUU, HYIU
¢byHKIUY, MIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMsl, yObIBaHUs, HaWOOJbIIEE M HAUMEHblIEE 3HAYECHHUs




GbyHKINNT; YMEHHE OIIEpUpPOBAThH MOHATUSIMH: npsiMas
HPOIOPLUOHATIBHOCTD, JIMHEHHAs (YHKIHMS, KBaJApaTUuHas (YHKLUS,
oOpaTHasi TPOMOPLUUOHANBHOCTb, Mapaboia, rumepoosa; yMmeHue
CTPOUTH rpaduKu (GYHKLHUIL, UCTIOIB30BATh rPaQUKH JUIS ONPEICIICHUS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTCH, /ISl PEIICHHs 3aJad U3 JPYTuX
y4eOHBIX TIPEIMETOB U pPEATbHOH JKH3HH; YMEHHE BBIPAXKaTh
(dhopMyliaMy 3aBHCHMOCTH MEXKy BeJTMYUHAMU

Ymenue OIIepUpOBATH MOHATHUSIMU: IIOCJIEZIOBATEIbHOCTb,
apupmeTnyeckass M IeOMEeTpuYeckas  IPOIpecCHH;  yMEHHue
WCIOJIb30BaTh CBOMCTBA MOCIEAOBATENLHOCTEH, (OPMYIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YMCIe 3a1ad U3 JIPYTUx
y4eOHBIX PEAMETOB U PEATBHOM KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIMOB (B TOM YHCJIE HA MPOIICHTHI,
IO M 4YacTH, JBUXKEHHE, paboTy, IEHy TOBApOB M CTOMMOCTh
MTOKYIIOK U yCITyT, HAJIOTH, 337291 U3 00JIaCTH YIIPABICHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAKEHUS,
YpaBHEHMS, HEPABEHCTBA MW CHCTEMbI IO YCIOBHIO  3aJayH,
WCCIIEIOBATh MOJIYYEHHOE PELIEHHE U OLEHUBATh MPaBAONOJI00HOCTh
MOJIYYEHHBIX PE3YyJbTATOB

YMeHne onepupoBaTh HMOHATHAMH: (HUTypa, TOUYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOyrOJbHHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,
Me/MaHa, OUCCeKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYTOJIbHUK,
napajuiesiorpaMMm, pomM0O, HpSIMOYTOJIBHHMK, KBaJparT, Tpamneus;
OKPY’KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue peuaTh 3aJadyd, B TOM YHCJIE U3 IOBCEIHEBHOM
KU3HU, Ha HAXO0XKJIEHUE T€OMETPUYECKHUX BEJINYMH C IPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB GUryp U (akToB

10

11

12

YMeHue omnepupoBaTh IOHATHUSMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauIeIbHOCTh M TMEPHEHAUKYISIPHOCTh MPSMBIX,
yrojl MeXAYy NpsSMbIMU, NEPIEHIUKYJAp, HAKJIOHHAs, NPOEKLu,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CUMMETPHUSI OTHOCUTEIBHO
TOYKM W TNPSAMOH; YMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napaieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B
OKPY’KaIOIlIEM MUPE

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeMIMuMHA yTja, CHHYC U KOCHHYC yIJla TPEYrojbHHKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYKaroIIeM
MHpE; YMEHHE TMPUMEHATh (GOpPMyNbl MEepuMeTpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, UTMHBI OKPYKHOCTH M IUJIOMIAJN Kpyra, o0Obema
MPSIMOYTOJIBHOTO Tapajulefienuesa; yMEHHE NPUMEHSATh HPU3HAKU
paBEeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHONICHUS  JIJIS
BBIYMCIIEHUS IUIMH, PACCTOSIHUH, IIIOMIAAeH

YMmenue wu3z0o0pakaTh IUIOCKMEe (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C TOMOULIBI0 YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH
CHUMBOJIBHOMY OIIMCAHHIO
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YMeHue omnepupoBaTh MOHATHSMHU:  IPSMOYTOJibHas — CHCTEMa
KOOpJIWHAT, KOOPJAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHNE BEKTOPA HA YUCIIO0, CKAJISIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCMOJIb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
JMaHHBIX W PEIICHUS 3aJa4, B TOM YHCJIEC W3 JPYTUX YUCOHBIX
MIPEeIMETOB U PEalIbHOM KU3HU

YMeHue onepupoBaTh IOHSTHUAMHU: CTOJIOMKOBBIE M  KPYTrOBBIE
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJiblllee M HAaUMEHbIIEe 3HAYEHUs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH M  NPEoOpPa3OBBIBATH
uHbOpMalMIO, MPEJICTABICHHY0 B TaliuUax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBl B
OKpY’KaIOIllEM MUpE

15

YMeHue onepupoBaTh IMOHATHAMH: CIy4YalHBIA ONBIT (CIIy4aiHbII
IKCIIEPUMEHT), JJEMEHTapHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHHE HaXOAWTh BEPOATHOCTH CIY4YalHBIX COOBITUNA B ONBITaX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITUSIMH, yMEHHE pellaThb
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOIb30BAHUEM
MpaBUja YMHOXXCHHS, YMEHHE OIICHMBATh BEPOSTHOCTU pPeabHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MAJIOBEPOSITHBIX COOBITHI B OKPYXKAIOIIEM MHPE M B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEN ¥ €T0 POJIBI0O B MACCOBBIX SIBIICHUSIX
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YMeHue BbIOMpaTh MOIXONAIIMNA W3YYEHHBIM METOJ I PEIICHHS
3a7a4¥, NPUBOAUTH IPUMEPbl MAaTEMATHYECKUX 3aKOHOMEPHOCTEU B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, ONMUCHIBATH OTHEJIbHBIC BBIJAIOLIMECS  PE3YJbTATHI,
MOJYYCHHBIE B XOJI€ Pa3BUTHS MAaTeMaTUKU KaK HAyKH, NPUBOIUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 21€eMEHT COEPKAHUSA
1 Yucna v BBIYUCICHUS
11 Hatypanbnble u uenble uncina. [Ipu3Haku JeIMMOCTH LIETIbIX YHCe
19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH,  OECKOHEUHbIE
MIEPHOINYECKHE POOH
13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMU
YHClIaMU
14 JeiictButenpubie yncna. ApudMeTHUYECKHE OMepaluu ¢ JACHCTBUTEIbHBIMU
YHUCIIAMHU
15 [TpubnmxEnnbie BBIMMCICHWA, NpaBWIA OKPYIJICHMA, NHPUKWIKA M OLCHKA
pe3yJibTaTa BEIYUCICHUN
2 AnreOpandyecKue BhIPAKCHHS
2.1 bykBeHHbIE BbIpaKe€HUS (BBIPAXKEHMSI C IEPEMEHHBIMHU )
29 Cremenb ¢ 1enbIM mokazareneM. CTENMEeHb ¢ palMOHATBHBIM ITOKa3aTeJIeM.
CBoiicTBa cTenEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HevictBuss ¢
apuQMeTHUECKUMHU KOPHSIMH HAaTypaIbHOU CTETICHH
3 YpaBHeHHs 1 HEPaBEHCTBA
31 [enbie n IpoOHO-panoHaNbHble ypaBHeHHUA. CHCTEMbI M COBOKYITHOCTH
ypaBHEHUU
39 ensle u apoOHO-palMoHANBHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBbie OCIEI0BATENHHOCTH
4.1 TTocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATEILHOCTEN
42 Apudmerndeckas W TeoMeTrpudeckas mporpeccun. Dopmyna  CIOKHBIX
MIPOIIEHTOB
5 OyHKIIH
OyHkuus, crnocodbl 3amaHus ¢GyHkuumu. ['padpuk  ¢ynkumu. OOnacth
oTpeNieNICHUs 1 MHOXKECTBO 3HaueHu ¢yHkimu. Hynu ¢yakuun. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMBI U
MUHUMYMBI (QyHKIIMU. HaumOomnbpliee W HauMEHbIee 3HaUYeHHE (YHKIIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psIMOil U TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA




7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpuuecKuxX BEJTUYHH
7.6 BekTopspl Ha IIOCKOCTH
8 BeposTHOCTh U cTaTUCTHKA
8.1 OnucarenbHas CTAaTUCTHUKA
8.2 BepositHOCTH
8.3 KomOunaropuka
8.4 MHo>ecTBa
8.5 I'padmr
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