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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO JUIs
IPOJIOJDKEHHUS 00pa30BaHMsI M B TIOBCEIHEBHOM knU3HU. PazButue y oOydaromuxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakimii, cnoco0e OTPAKEHHUsSI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, PO MAaTEMaTHYECKOTO MOJCIMPOBAHHS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KauecCTB MBIIIJICHNS, HEOOXOIUMBIX Ul aIaliTallud B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydenue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/IaTh,
CpaBHHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dbopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JAEIYKTUBHBIE H
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISETCS peaan3anueil 1esTeIbHOCTHOrO MPUHIIUIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o011ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSY, «ANreOpandeckie BBIPAKEHUD», « Y PaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas u3 3THX colepiKaTeabHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3auMOJIEHCTBYsI C
JPYTUMHU €ro JuHusMU. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B IporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



NPEACTABICHUM O JEHCTBUTEILHOM YHCIE. 3aBEpLICHUE OCBOCHMSI YHUCIOBOU
JIMHUU OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJIreOpanyecKke BhIPaKEHUsD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHUECKOro ammapara, HeOOXOJUMOTO IJisi pelleHus 3aJad MaTeMaTHUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 0011ero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYHNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MAaTeMaTUYECKUX MOJeNiel, OMUCaHUs MPOIECCOB U
SBIIEHUN peanpbHOro Mupa. B 3amaum oOydeHust anreOpe BXOASAT TakkKe
JanbHeilee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HE00XO0AUMOro, B
YACTHOCTH, JJIi OCBOCHHMS Kypca HH(GOPMAaTUKHU, U OBJIAJICHUE HaBbIKaMU
JeAyKTUBHBIX paccyxaenuid. [IpeoOpa3zoBaHne CHUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-TpaUUYECKON JIMHUU HALEJIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTUYecKOW MOJeiH
JUIsL OTIMCAHUS U UCCIIEIOBAHUS Pa3HOOOPa3HbIX MPOLIECCOB U SBJICHUN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYyYarOIIUXCS
YMEHHsI UCTIOJIh30BaTh Pa3INYHbIC BHIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJINYECKHE, TpauuecKue, BHOCUT BKJIaJ B (QOpMUpOBaHUE
IPEJICTaBICHUNA O POJIM MAaTEMATHUKH B PA3BUTUU HUBUIM3ALMH U KYJIbTYpBHI.

CornacHo yuyeOHOMY IUIaHy B 7-9 Kkjaccax wH3ydaercs Y4eOHbIH Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3feNibl COICpPIKAHUS:
«Yncna W BBIUUCICHUA», «AJdredpanueckue BBIpaXEHUs», «YpaBHEHUA U
HEPaBEHCTBA», « DYHKIIMI.

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



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHsTwe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMoOHAIBHBIMU 4YnciIaMu. Pemenue 3aa1ad U3 peaylbHOM NMPAKTHKW HA YacTH, HA
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OMpefelieHne, Ipeodpa3oBaHue
BBIPKEHHUII HA OCHOBE ONPENENEHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEaJIbHON IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB  ACIUMMOCTH, PA3JIOKEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsimMas ©W  oOparHas
IIPOIIOPLIMOHAIBHOCTH.

AaredpanvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMbix.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXXEHHE MHOIOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasnoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX ypaBHEHHU. COCTaBiIE€HHWE YpaBHEHUM TIO
YCJIOBHIO 3a7jauu. PeleHne TeKCTOBBIX 3a/1ad ¢ TOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C IBYMs IEpEMEHHBIMU U ero rpaduk. Cucrema JIByx
JMHEWHBIX YPAaBHEHHMM C AByMs IEpeMEHHbIMU. Pelienue cucrem ypaBHEHUU
crnocoboM MOACTaHOBKU. llpuMepsl pemieHus: TEeKCTOBBIX 3aJad C MOMOUIbIO
CHUCTEM YpaBHEHUU.

DyHKUIMHA



Koopaunara Touku Ha npsimoil. YuciioBble NpOMEXKYTKH. PaccTosinue mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOA.

[IpsimoyroinibHast cucteMa koopAuHat, ocu Ox u Oy. AGcuucca U opJauHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX opMyTaMH.
Yrenune rpadukoB peanbHbIX 3aBucumocTeil. [lonstue ¢ynkmun. [padux
bynkuuu. CoiicTBa pyHkuuii. JIunerinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe pericHue JTHHEHHBIX YPAaBHCHHN W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciia ¥ BIYMCICHUS

KBagparHbpiii kopeHb W3 uncia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apupMETHUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[efiCTBUTEIIbHBIC YUCIIA.

CreneHb ¢ HenabIM IoKa3aTesneM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHUCIIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJICHUE anredpandeckux ApoOei.
PanmonanbpHble BhIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTaurs ypaBHEHUN C IByMsl MIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YpaBHEHHUW C JBYMsS II€peMEHHBbIMHU. lIpumepsl pelmreHns cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3ajjad alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[lonsitue @ynkuuu. OOnacTe OMNpeAesieHHsT W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumu. YUrenne coiicTB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHA, OTPAKAIOIMINUX PEeATbHBIE MPOIECCHI.



@DyHKIIUY, OMUCHIBAIOIINE TPSIMYI0 M OOpaTHYI MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuN y = x2, y = x3, y = \x, y=|x|. T'paduueckoe
pelLIECHUE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KJIACC

Yuciaa v BIYMCICHUA

PanronanbHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCITIA
KaKk OECKOHEUHBbIE JAecITUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHYeCKue JEHUCTBUA C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIEr0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ysbTaToB BEIYUCIICHUM.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemeHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHHE. PenieHue ypaBHEHUH, CBOASAIIMXCA K KBAJPATHBIM.
buksanparHoe ypaBHeHue. lIpumepsl perieHnsi ypaBHEHUM TPETbEN U 4ETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEepEeMEHHBIMU U e€ro rpaduk. Permienue cuctem nBYX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellleHne CucTeM IBYX ypaBHEHHUI,
OJIHO W3 KOTOpPBIX JHUHEIHOe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandecKkuM Croco0oM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHou. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMM.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoIIbl, 0Ch CAMMETPHUH MTapaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  MOCHEAOBAaTEIbHOCTUYHMCIOBBIE  NOCIEA0BATEAbLHOCTH M
Nporpeccuu

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOH (popMyoit u hopmysol n-ro dieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opMmyinbsl n-ro 4ieHa
apu(MeTHYeCKol U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHBIE TIPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, [IEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHHSIM  POCCUUCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH IrpaklaHWHA U peau3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKUM IPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKMU3HU JIJISL YCTEHIHOW MPOoQeCcCHOHATBHON
JEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJIBHOMY M  O3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMEe B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl YelloBeueCKOMn
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PA3BUTHUS ITUBWIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU HCCIEI0BATENbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pOBbs, BEACHUS 3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHABIXa, pErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUd 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeHl Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXKAIOUIEH Cpeibl, OCO3HAHHEM
1J1I00aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM JEATECIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEe(PUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U

MOCJIeNICTBUSI, POPMUPOBATH OTIBIT.
METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpENeNeHUs] TMOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  IpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOIO aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  MPeoOpa30OBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHbIE M 0oOIIue,
YCIIOBHBIE;



BBISIBJIATH ~ MAaTeMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npeajiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUeHHH M0 aHAJIOTHH;
pazOupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnx (aKkToB, BHICTpaWBaTh APTYMEHTAIWIO, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpaTh CIOCOO pelIeHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpATh Hauboiee MNOAXOASIIMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

HCIIOJIb30BaTh BOMPOCKHI KaK MCCIENOBATEILCKUI MHCTPYMEHT MO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIaHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HKCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHHIH;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMAMKU M WILIIOCTPUPOBATH
perraemMbie 3aa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukod ©u uxX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTH WH(OpMALMU O KPUTEPUAM, MPEAJIOKEHHBIM
y4uTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBHUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIE€HUS 3a/1aBaTh BOIPOCHI TI0 CYIIECTBY 00CYK/1aeMOH TEMBI,
po0JIeMBbI, pelraeMoi 3a/1adu, BHICKAa3bIBaTh HJICH, HAICICHHBIC HA MIOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHS C CYXICHUSMH JPYTUX
YYaCTHHKOB JHaNora, OOHAPYKWBATh Pa3IMunie W CXOJCTBO IO3WIIHH, B
KOPpPEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  PEIMICHHUS  3aJa4yd,  JKCIEPUMEHTAa,
UCCIICIOBaHMsI,  MPOEKTa,  CAaMOCTOSTETLHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay TIPE3EHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;
MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUAIYyAIbHOH paOOThl TIPH PEIMIeHWH YYEOHBIX MaTeMaTHYCCKUX
3a/1ay;

MPUHUMATh 11€1b COBMECTHOM JIEATEIbHOCTH, IJIAHUPOBATh OPTraHU3AINIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBAPUBATHCH,
0o0CyXaTh MPOLIECC U Pe3ybTaT pabOThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYyNIoOBbIX (opmax paboTsl (oOcykaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI M JIpyTU€), BBINOJHATH CBOIO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMH YJICHAMU KOMAaH/IbI,
OIICHMBATh Ka4YE€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTABJAThH IJIAH, AITOPUTM PELIECHUs 3aJadyu (WU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yJsibTaTa pelieHuss MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENIbCTB, HAWJIEHHBIX OIMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIbHOCTH MOCTABICHHOW LIENIH
U YCIIOBUSIM, OOBSCHSITh MPUUUHBI JOCTHKEHUS WIIM HEIOCTHKEHUSI LIEIIHU,
HAXOJIUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolMiiCsi MOJYYUT CIIECAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciaa v BIYMCICHUA

BoInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMeETHUECKHe
JEUCTBUS C pallMOHATIBLHBIMU YUCIIaAMU.

HaxonuTh 3HAa4YeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHM, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATHUYHYIO IPOOB).

CpaBHUBATH U YNIOPSIOYUBATH PALIMOHAIIBHBIC YUCJIA.

OKpyrJsTh yncia.

BBINOMHATh TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIp@KCHUU. BBIMONHATE AEHCTBUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTEeIsIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3jOKEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJaUM, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAaHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

Auredpanvyeckue BbIPpaKeHUSA

Hcnonb3oBaTh ajireOpandeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, MPUMEHSTH
e€ B Ipolecce OCBOCHUS YUeOHOro MaTepuarna.

Haxonuth 3HaueHUs: OyKBEHHBIX BBIPAKECHMM TPU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BeimonHsaTh  mpeoOpa3oBaHUs  IE€JIOTO  BBIP@KEHUS B MHOTOYJIEH
MPUBEICHUEM MTOAOOHBIX CIaraéMbIX, PaCKphITUEM CKOOOK.

BBINONMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIsATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIbIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXUTENsA, TPYIIHUPOBKUA CJaracMsblx,
pUMEHEHUS (POPMYJT COKPAIIEHHOTO YMHOXKECHUS.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIBHBIMHU IIOKA3aTEIsAMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.



YpaBHeHUs U HEPABEHCTBA

Pewmate JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBHUIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMmy. [IpoBepATs, sBISIETCS
JI YUCIIO KOPHEM YPABHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIECHNUH JIMHEUHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemiats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUII TI0 YCIOBUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4d MOJTyYCHHBIN pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJIUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJaHHBIM KOOpPIAWHATAM,
CTpOUTh rpaduiky TMHENHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 110 3HAUCHHIO €€ apTryMeHTa.

[lonumats rpaduueckuid coco0 MpeACTaBiICHUS W aHaiIM3a MHGOpMalUH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peaTbHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiiCs TIOJIYYUT CIICIYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX
YuceN JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUUCICHUMN, N300pakaTh JICHUCTBUTEIHHBIC
YHCJIAa TOYUKAMHU Ha KOOPJAWHATHOM MPSAMOM.

[IpuMeHsATh TOHATHE apU(METHYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHM, UCIOJIB3Ys MPU HEOOXOAUMOCTH KaJNbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEU.



Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIbIO JECITHYHBIX
npo0Oeit u creneneit yucia 10.

AnredOpandeckue BbIPAKEHUS

[IpuMeHATh TOHATHE CTENEHH C IEJIbIM I[IOKa3aTeIeM, BBINOIHATh
npeoOpa3oBaHus BIPAKEHH, COIEPIKAIUX CTENICHH C LEIbIM TTOKa3aTEeJIEM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOUYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PackmanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHUM UI pElICHUs Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiats nMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUu (YCTaHABIMBATh, UMEET
JY YpAaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CJIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoquTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJIEJIA C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLECHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauuecKyr0 WUTIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTh ¥ UCMONB30BATh (DYHKIIMOHAIBHBIC TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPENENITh 3HaueHHE (YHKIHMH O 3HAYEHHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutb rpaduku dJeMEHTapHbIX GYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OIHCBHIBaTh CBOICTBA YHCIOBOIA
dbynkuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicss MOJYYUT CIIECAYIOIINE
MpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIUOHAIIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BeimonHsaTh  apudMeTHYeCKUe JEUCTBUS C PaAlMOHAIBHBIMU YHCIIAMH,
coueras YCTHbIE W THUCbMEHHbIE TMPUEMBI, BBINOJHATH BBIUUCICHUS C
UppaLMOHATBHBIMU YHCIaAMHU.



HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTeJsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JE€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNS U HEPABEHCTBA

Pewmaty JMHEHBIE W KBaJApATHBIC YPaBHEHWS, YPAaBHEHUSA, CBOISIIHMECS K
HUM, TIpOCTENIINE APOOHO-pAIIMOHAIIbHBIEC YPABHEHHS.

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

PemaTte TeKCTOBBIE 3amadyM aiareOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOANTH MPOCTEHIIINE UCCIIECIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

PemaTe nuHeWHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300paxkaTh
pElLlIEHNE HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alMCHIBATHh PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cHUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NMPSMOM, 3alUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JINYHBIX 331a4.

DOyHKIUU

Pacnio3naBate (yHKIMM W3y4eHHBIX BHUJIOB. [loka3piBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYHKIUN BUOA: y = kx, y
=kx +b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUU KOA(DPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUI MO UX Tpadukam.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, GUBUKHU, TCOMETPHH.

YuciioBbIe MOCTAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu@METHUYECKYI0 M TE€OMETPUYECKYI0 TIPOrpecCHd MpHU
pa3HBIX Ccrocobax 3aaHusl.

BbIMONHATS  BBIYMCIEHHUST C  HCIOJIb30BaHHEM (OpPMYJ n-ro  4jeHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPAWHATHOU
MJIOCKOCTH.



Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH TOCIIEIOBATEIHHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJIsATOpa, IUPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BhIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHune u 06061IeHNE 6 2
BTOpeHHe i HHeHH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7419d08
bubnunoreka LIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Nen/m - Tema ypoka Konrpoasnsie  Ilpakruyeckue tpponsle
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 [ToHATHE panMOHAIBHOIO YKCIa 1
) Apudmerndeckue I1HUCTBUS C 1
palMOHATILHBIMU YU CIIAMU
3 Apudmerrdeckue I1eHCTBUS C 1
palOHaIbHBIMU YHACIAMU
4 Apudmerndeckue 1eicTBHS C |
palMOHAIbHBIMU YHCIIAMU
5 Apudmerndeckue I1HUCTBUS C 1
palMOHAIBLHBIMU YHCIIAMU
6 Apudmerndeckue 1eHCTBUS € 1
paloOHaIbHBIMU YHACIAMU
7 CpaBHeHue, ynopsiounBaHue |
PalMOHATIBHBIX YUCE
2 CpaBHeHue, ynopsaounBaHue 1
palMOHATIBHBIX YUCE
9 CpaBHeHue, ynops0unBaHue ]
paloOHaIbHBIX YUCEI
10 CreneHsb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM 1 bubnrorexa LHOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1 bubnworexa LOK

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




bub6nmmoreka [IOK

12 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM hitps://m.cdsoo.ru/7f42 154
13 CrerneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypaJbHBIM I10Ka3aTEIEM
15 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEabHOU MPAKTUKHU
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLICHTHI U3 pealbHOU MPAKTUKU
17 Penienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKHU
18 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLIEHTHI U3 PealbHOU MPAKTUKU
19 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEJIN HATYPAIbHBIX YHCEIT
20 [Ipu3Haku nenumocTu, pa3aoKeHUs Ha
MHOKHUTEIN HaTYPAIbHBIX YHCEIT
71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
2 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHast MpONOPIMOHATBHOCTH
3 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIIMOHATHPHOCTH
4 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
25 KonTponbhast pabota no teme
"Pammonanbible uncia"
26 bykxBeHHBIE BBIpaXKEHUS bubnmnorexa [JOK




https://m.edsoo.ru/7f41feec

27 Dopmyiibl
28 DopmyIbl
29 [Tepemennsnie. JlomycTuMBbIC 3HAYCHUS
MIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX BBIPKCHHI
30 p;CKpLII)TI/Ie CKO6OK}II/IKHpI/IBeI[eHI/I£ l'IOI[O6H,BIX bubmorexa [IOK
https://m.edsoo.ru/7f41fafa
ClIaraeMbIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUM,
31 paiKpLII)TI/Ie CK060K}II/IKHpI/IBeI[eHI/IS MOI00HBIX bubmorexa [IOK
https://m.edsoo.ru/7f41fd70
ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,
32 pacKpbITHE CKOOOK M MIPUBEACHHUE MOTOOHBIX
CJTaraeMbIX
[IpeobpazoBanre OyKBEHHBIX BBIPAKECHUH,
33 pacKpbITHE CKOOOK M TIPUBEACHHUE MTOTOOHBIX
CJTaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnorexa [JOK
IoxKasarejieM https://m.edsoo.ru/7f421382
35 CBoiiCcTBa CTENEHU C HATYPATbHBIM bubmuoreka [JOK
IoxKasarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPATbHBIM bubnmnorexa [JOK
[OKa3aTejieM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
37 MuoroseHe! https://m.edsogru/7f42276e
bubnmnoreka [JOK
38 Mporoserr https://m.edsogru/7f422930
39 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuotexa [JOK




MHOI'O4YJICHOB

CJIO)KeHI/Ie, BbIYUTAHUC, YMHOKCHHC

https://m.edsoo.ru/7f422af2
bubnunorexa LIOK

40 MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bu6nmoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422fca
42 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOI'OYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmrorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4241d2
47 DopMyIBl COKPAIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxeHne MHOTOUJICHOB HA MHOKHUTEIN bubmmorera [OK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOrOUJI€EHOB HA MHOKUTENN bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxxeHne MHOro4JI€HOB HA MHOKUTENN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHre MHOrOUJIEHOB HA MHOKUTENHU
57 KonTponbhas pabota no teme
"Anrebpanyeckue BoIpakeHus"
53 YpaBHeHue, mpaBuiia mpeodpazoBaHus

ypaBHEHMsI, PABHOCUIILHOCTh YPaBHEHHIA




JInuHeitHoe ypaBHEHHUE C OJJTHOM ITIEPEMEHHOM,

>4 peleHue JIMHEMHBIX YPaBHEHUI
55 JIuneliHoe ypaBHEHHE C OAHOW NIEPEMEHHOM, bubnmoreka [JOK
pelIeHne JTUHEHHBIX YpaBHEHUN https://m.edsoo.ru/7t420482
56 JInHeHOE ypaBHEHHUE C OJJTHOM ITIEPEMEHHOM,
peleHue JIMHEMHBIX YPaBHEHUI
N bu6nmoreka [IOK
57 Pemenue 3a1a4 ¢ momMolbp0 ypaBHEHUI
https://m.edsoo.ru/7f42064e
58 Pemienue 3agayd ¢ mOMOIIbIO YPaBHEHHI bubmorexa OK
https://m.edsoo.ru/7f420806
59 Pemienue 3aga4u ¢ mOMOIIbIO YPaBHEHHI bubmorexa OK
https://m.edsoo.ru/7f4209a0
60 Pewienue 3aga4 ¢ nOMOIbIO YPaBHEHHI buGnuorexa [IOK
https://m.edsoo.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C TBYMS bubmmoreka [JOK
HNEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427¢32
& Jlunelinoe ypaBHEHHE C IByMs bubnmnorexa [JOK
MePEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPABHEHHUH € bubmuoreka [IOK
JIByMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPaBHEHHH ¢
JIBYMsI IEpEMEHHBIMU
65 Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C
JBYMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHENHBIX YPAaBHEHHH C
JBYMsI IEpEMEHHBIMU
67 Pemenue cucrem ypaBHeHHM bubmorexa [IOK

https://m.edsoo.ru/7f4284de




bub6nmmoreka [IOK

68 Pemenue cucrem ypaBHEHUI
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemienue cucrem ypaBHEHHM
7 KonTtponbHas padora no Teme "Jluneiinsie Bu6muotexa [JOK
ypaBHeHUs" https://m.edsoo.ru/7t421044
73 KoopaunaTa Touku Ha nmpsimoi bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
74 UucnoBble IPOMEKYTKH bubmorexa [IOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble IPOMEKYTKH
76 Paccrosinue Muenmy I[BB’M}I TOYKaMHU
KOOPJAMHATHOM MpsIMOI
77 Paccrosiaue Mexy IByMst TOUKaMu
KOOPJMHATHOMU IIPSAMOM
78 [IpsimoyrosbHas cucreMa KOOpArHAT Ha bubmuoreka [IOK
[UIOCKOCTHA https://m.edsoo.ru/7f41e16e
79 IIpssMoyrosibHas CUCTEMa KOOPAUHAT Ha bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnnoreka [JOK
80 [Tpumeps! rpaukoB, 3a1aHHBIX HopMyTamMH https://m.edsofru/7f4le8a8
bubmuorexa [IOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu https://m.edsogru/7f4led80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 Yrenue rpaMKoOB peabHbIX 3aBUCUMOCTEH Bubmmorexa [IOK

https://m.edsoo.ru/7f41ea24




84 Urenue rpaduKOB peaibHbIX 3aBUCUMOCTEN
bubnunoreka LIOK
85 I1
OHATHE (pYHKLLITH https://m.edsoo.ru/741ef06
86 I'paduk dyskmm
bubnunoreka LIOK
87 Csoi i
poffcTea ymkiumii https://m.edsoo.ru/7f41078
bubnunoreka LIOK
88 Csoid i
BOHCTEA pyHKIuii https://m.edsoo.ru/7f41f1fe
bubnunoreka LIOK
8 Jluneii
? HHCHHaS QYHILILA https://m.edsoo.ru/7£427282
bubnuoreka [{OK
0 Jluneii
? HHCHHaS QYHILIA https://m.edsoo.ru/7f427412
bubnuoreka [{OK
1 IT HHOA
? OCTPOCHNE rpadHKa JMHCHHOM dynKIIH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TUHEHHON GYHKITMI
93 I'padux pynkumm y =[x|
94 I'padux Gynkum y =[x|
Kontponbnas padota nmo teme "KoopauHaTsl
95 u rpaduxu. Oynxun" / Beepoccuiickas bubamorexa LOK
patpici. TYHK P https://m.edsoo.ru/7f41£50a
poBepoyHas pabora
96 Wrorosas koHTposibHas padoTa / bubmmnoreka HOK
Bcepoccuiickas mpoBepoyHas padboTa https://m.edsoo.ru/7f429c6¢
97 [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
Kypca 7 kiacca, 00001eH1e 3HaHUIA
03 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bu6muoreka [JOK
Kypca 7 kiacca, 0000IIeHe 3HAaH A https://m.edsoo.ru/7f429f32
99 [ToBTOpEHHE OCHOBHBIX MOHATUA U METO/IOB bubnunorexa LIOK

Kypca 7 kiacca, 000011eHre 3HaHUIA

https://m.edsoo.ru/7f42a0e0




HOBTOpCHI/Ie OCHOBHBIX ITOHATHH B METOA0B

100 . 1
Kypca 7 Kiacca, 0000IeHIe 3HAHHIA
101 IToBTOpEHNE OCHOBHBIX MMOHATUA U METO0B | bubnmoreka [JOK
Kypca 7 kiacca, 000011eHrue 3HaHUIA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B | bubnuoreka [JOK
Kypca 7 Kiacca, 0000IIeHIe 3HAHHMA https://m.edsoo.ru/7f42a900
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne n/m Tema ypoka Konrpoabnsie IIpakruyeckue tuposhie
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
1 KBagpaTHbiii KOpeHb U3 UKciia 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTe 06 MppalMOHATILHOM YHCIIE 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 Jlecatuunble npuOInKEeHUs |
VPPALMOHAIIBHBIX YHCEI
4 JecsiTuunble MpUOIMKEHNS |
UPPALMOHATIBHBIX YHCE
5 JleficTBUTEIbHBIC YKCIIa 1
6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHuE NENCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BuIa X* = a 1
10 CaoiicTBa apru(MeTHUECKUX KBaIPAaTHBIX | bubmmnoreka HOK
KOpHEHN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(PMETHUECKUX KBAJAPATHBIX | bubnmnorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BBIPAKEHUH, | bubmuorexa [IOK
COZEpKAIIMX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHne YUCIOBBIX BBIPAKEHUIH, | bu6mmoreka [IOK
CoZeprKalluX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHme YNCTOBBIX BRIPAKCHHI, 1 bubnuotexa [JOK




COACPpKAIMX KBaAPaTHbIC KOPHU

[IpeobpazoBaHue YUCTOBBIX BHIPAKECHUH,

https://m.edsoo.ru/7f42e0be
bubnunoreka LIOK

15
COJIepKaIlUX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ IeIbIM II0Ka3aTeIeEM buGnuorexa [IOK
t https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorero mupa (ot
17 DJIEMEHTA] Hli)}(])i(IaCTI/I 0 KOI;ME/IIICCKI/IX Bubmorexa HOK
p A hitps://m.edsoo.ru/7f436098
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKPYXKaroIIeM MUPE
18 CBoiicTBa CTENEHH C LIEIBIM ITOKa3aTeIeM buGnuorexa [IOK
. https://m.edsoo.ru/7f435648
. bubnuorexa [IOK
19 CBoiicTBa CTENEHH C LIETBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
. bubmuoreka [{OK
20 CBoiicTBa CTENEHH C LIETBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
21 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnuorexa [IOK
1 https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnuorexa [IOK
1 https://m.edsoo.ru/7f435ed6
23 KBanparsslii TpéxuneH
24 KBanpatHblil TpéxuiieH
)5 Pasnoxxenue kBagpaTHOro TpEXWieHa Ha bubmuoteka [IOK
MHOKHTECIN https://m.edsoo.ru/7f42fd38
26 Pa3noxeHne KBagpaTHOro TpEX4ieHa Ha bu6muoreka [JOK
MHOXXHUTEIN https://m.edsoo.ru/7f42fd38
7 KonTponbhas pabota no remam bu6muoreka [JOK

"KBanparsbie kopHU. CTENEHMU.

https://m.edsoo.ru/7f42ec80




KBagpaTHbiii TpexuiieH"

Bu6muoteka [JOK
28 AJreOpaitieckas Apode https://m.edsogru/7f430382
29 JomnycTtrmble 3Ha4eHUsI IEPEMEHHBIX,
BXOJIALINX B alredpandyeckue BhIpaskeHus
30 JlommycTrMble 3HaYCHHSI IEPEMECHHBIX,
BXOJISIINX B aIreOpandecKue BhIpaKEHUs
31 OcHoOBHOE CBOMCTBO aredpandeckon bubanorexa [JOK
Ipoou https://m.edsoo.ru/7f4308e6
. bubnnorexa [JOK
32 Coxpamenne apodeit https://m.edSO(])_.Iru/7f43Oa8a
. bubnnoreka [JOK
33 Coxpauenue apodeii https://m.edSO(])_.Iru/7f43Of44
. bubnnorexa [JOK
34 Coxpauene apodeii https://m.edSO(])_.Iru/7f43Of44
35 CrnoxeHue, BBIYUTAHUE, YMHOKEHUE U bu6nunorexa LIOK
JIeJICHUE alredpandeckux apooeit https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bu6mmoreka IIOK
JeneHue anredbpanyeckux apooei https://m.edsoo.ru/7f4315¢0
37 CrnoxeHue, BRBIUUTAaHUE, YMHOKEHUE U bubmuoreka [IOK
JIeJICHUE alredpandeckux apooeit https://m.edsoo.ru/7f4318c2
18 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubnmnorexa [JOK
JIeTICHUE alre0pandecKux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX bu6muoreka [JOK
anredpanveckue Ipoodu https://m.edsoo.ru/7f43259¢
40 [Ipeo6pa3zoBanue BbIpaXeHH, coaepKalux bu6muoreka [JOK
anreOpanveckue apoou https://m.edsoo.ru/7f432736
41 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALLIMX bubmuoteka [IOK




anredpanveckue aJpoou

https://m.edsoo.ru/7f432736

4 KontponbHast pabora o Teme Bu6mumoteka [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mumoteka [JOK
43 Kpazpatioe ypasrerie https://m.edsofru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHHE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®opmyna KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEW KBapaTHOTO YpaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f42£3f6
48 ®opmyia KOpHEH KBaIpaTHOTO YpaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Bitera https://m.edsogru/7f42fef0
bubnmnoreka HOK
50 Teopema Brera https://m.edsogru/7f430076
51 Pemenue ypaBHeHMH, CBOIAIIMXCS K bu6mmoteka IIOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43c542
57 Pemenue ypaBHeHM, CBOASIUXCS K bubmuoreka [IOK
KBaJIpaTHEIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue ApoOHO-pallMOHATbHbIE bu6muoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f4328c6
54 [Tpocreiimune ApoOHO-pallnOHAILHBIE bu6muoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f432bbe
55 Pentenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO bubmuoreka [{OK




56

KBaJIpaTHBIX YpaBHEHUM

Petienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75¢c

bubnunoreka LIOK
https://m.edsoo.ru/7f42{8f6

57

58

59

KonTtponbHas padora no teme "KBanparusie
ypaBHeHHUA"

JIuHeitHoe ypaBHEHUE C IBYMsI
MEPEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pelieHusi ypaBHEHHUH B LEJIBIX YHCIIAX

JluneliHOE ypaBHEHUE C ABYMS

MEePEMEHHBIMH, €ro rpaduK, MIPUMEpPHI
pellleHus] ypaBHEHUH B IIENIbIX YHCIaX

bu6numoreka [IOK
https://m.edsoo.ru/7f4301{2

60

JInHeitHOe ypaBHEHHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX

61

62

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI IE€peMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU

64

65

[Ipumepsl permeHnst CUCTEM HETMHEHHBIX
YpaBHEHUH € IBYMS EPEMEHHBIMU

[Ipumepsl perieHns cucTeM HETMHENHBIX
YPaBHEHM € IByMsI TIE€pEMEHHBIMHU

66

['padmyeckas uHTEpIpETALUs YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CCTEM JIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpETALUSl YPABHEHUS C

but6mmoreka [IOK




JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJa4 C IIOMOIIBIO

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

08 CHCTEM ypaBHEHUI
69 Pemenune TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUH
70 Pemenne TeKCTOBBIX 33714 € TOMOILBIO
CUCTEM ypaBHEHUH
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 JInHeiHbIe HEPaBEHCTBA C OAHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeiiHbIe HEpaBEHCTBA C OJHOM
NIEPEMEHHOI U UX pElICHNE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEIHBIX HEPABEHCTB C OAHOMN
NIEPEMEHHOI U X pelIeHne
N3o00pakenne perieHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM bubmmorexa [TOK
. https://m.edsoo.ru/7f42c9e4
PSIMOit
31 W3ob6pakenue peneHus JTMHEHHOTO bubmuoreka [JOK

HCPaAaBCHCTBA U UX CUCTCM Ha YK CIOBOM

https://m.edsoo.ru/7f42c9e4




pAMO

KonTtponbsHas pabora mo Temam

82 .
"HepasenctBa. CucteMbl ypaBHEHHIT"
bu6mumoteka [JOK
83 Homsne gy https://m.edsofru/7f433c12
24 O0uacTh ornpeaeneHus] 1 MHOXKECTBO bubmmoreka [JOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
%7 CaoticTBa (yHKIIMH, UX OTOOpakeHHE Ha
rpaduke
88 UreHue u noctpoeHue rpadukoB GyHKIUI
29 [Tpumeps! rpadukoB GpyHKINH,
OTPaXKAIOIINUX PEATbHBIC TTPOLIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPSIMYIO U
90 06}1/321TII-I{YI(; nponopuﬂgflanmile . bubmmorexa LIOK
3aBUCHMOCTH, HX rpadhHK https://m.edsoo.ru/7f434bbc
91 ['nnep6ona
bubmmnoreka HOK
72 Tinepbona https://m.edsoc])_.lru/7f4343e2
93 Ppaduic bymiuit y = x* Etilfsl?/ljﬁ:;;ggﬁf%%n
Oyukiun y =x2, y=x>,y =YX, y = [x|;
94 rp}:({bnlflecé)e pe,;eHHe’ }}llpaBHeH}II/Iﬁ |I/I | bubnmorexa LOK
. https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUI
IToBTOpEHKME OCHOBHBIX MOHATUN U METOJIOB
95 KypcoB 7 u 8 KiaccoB, 00001eHne 3HaHuH / brbmorexa [OK

Bcepoccuiickas mpoBepodHas padboTa

https://m.edsoo.ru/7f4371aa




96 Hrorosast koHTpoIbHAs paboTa / | bubnmnoreka HOK
Bceepoccuiickas npoBepounasi pabota https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJI0B |
KypcoB 7 1 8 Ki1accoB, 000011eHne 3HAHUI
03 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB | bubnuoreka [JOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHNEe 3HAHNUN https://m.edsoo.ru/7f43736¢
99 IToBTOpEHKME OCHOBHBIX MOHSATUIA U METOJIOB | bubnmnoreka HOK
KypcoB 7 H 8 KJ1acCoB, 00001IeHIE 3HAHUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUA U METOOB | bubmmoreka [JOK
KypcoB 7 u 8 Kj1accoB, 0000111eHe 3HaHUH https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B | bubnuoreka [IOK
KypcoB 7 u 8 KJIacCOB, 0000IIeHIe 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJI0B | bubnnorexa [JOK
KypcoB 7 u 8 Ki1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f437858
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PanuonanbsHbIe YKCiIa, UPPALMOHATIBHBIC
Yrcia, KOHEUYHbIe B OECKOHEUHBIE
JeCATUYHbIE TpooU

MHOXECTBO JICHCTBUTEIBHEBIX YHCEIL,
JIEUCTBUTEIILHBIE YHCIIa KaK OECKOHEUYHEIC
JECATUYHBIC IpOOU

B3auMHO 01HO3HaYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEHCTBUTENBHBIX YUCEN U
MHO>KECTBOM TOYEK KOOPAMHATHON MPSAMOMN
CpaBHeHUE NENCTBUTENBHBIX YUCEIL,
apupMeTHUECKue eHCTBUSA C
JEHCTBUTEIILHBIMU YUCIIAMU

[TpubnmxEHHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTH MPUOITNKEHUS

Oxpyrienue yucen

Oxpyrienue yncen

10

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

[Ipuknaka u OLEHKa Pe3yabTaTOB
BBIYMCIICHUN

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH,
CBOJSILUXCS K JINHEHHBIM

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




JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH,

1 CBOJSILUXCS K JINHEHHBIM
12 KBagparHoe ypaBHeHue. Pemienue bubmmoreka [JOK
ypaBHEHUH, CBOJIAIIMXCS K KBAaJIpaTHBIM https://m.edsoo.ru/7f43c542
13 KBagparnoe ypaBHenue. Pemienue bubnuoreka [IOK
YpaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHUs bubmmorexa LHOK
https://m.edsoo.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUS bubmmorexa LOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHust ypaBHEHUHN TPEThEUN U
16 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOKUTENH
ITpumepsl peleHus: ypaBHEHUN TPEThEN U
17 YeTBEPTOU CTEIIEHEN pa3JIOKEHUEM Ha
MHOKUTENH
18 Pemenne npo6GHO-paliOHaIbHBIX YPaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue npo6GHO-paliOHaIbHBIX YPaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a/1a4 anredpanyecKkum
METO0M
71 Penienne TekcTOBBIX 3a/1au alreOpanyeckum
METOA0M
2 Pemenne TekcTOBBIX 3a/1a4 anredpanyecKum
METO0M
7 KonTtponbHas pabota no teme "YpaBHEHUs C

OJTHOYU TIepeMeHHOI"




24

25

YpaBHEHHE C IBYMsI IEPEMEHHBIMU M €TI0
rpaduk
YpaBHEHHE C IBYMsI IEPEMEHHBIMU H €r0
rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

27

28

Cucrema 1ByX JJMHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ pellIeHUE
Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellieHue

Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIByMs IIEPEMEHHBIMU U €€ pellIeHne

29

30

31

Cucrema 1ByX JUHEHHBIX YPaBHEHHH €
JIBYMSI IIEPEMEHHBIMU U €€ pelieHue

Pemenue cuctem ABYX ypaBHeHHfI, OOHO U3

KOTOPBIX JINHEHHOE, a IPYyroe — BTOPOI
CTEINeHU

Pemenue cucrem 1ByX ypaBHEHMII, OHO U3

KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETICHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenne cucreM nByX ypaBHEHHU, OJHO U3

KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETICHU

33

Pemenne cucreM nByX ypaBHEHHU, OHO U3

KOTOPBIX JINHEMHOE, a IPyroe — BTOPOil
CTCIICHU

34

35

I'paduueckas MHTEpHIpPETALIUS CUCTEMBI
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4 aﬂI‘eraI/I‘-ICCKI/IM

CcocoooM




Penrenne TekCTOBBIX 3aJa4 aJ'II‘C6paI/I‘ICCKI/IM

36
crocodoM
37 KoHnTtpoinbHas paborta o teme "CucreMbl
ypaBHEHUI"
38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [TOK
https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
41 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnuotexa [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeiiHbIe HEPaBEHCTBA C OAHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOM U X pelIeHne
44 CucreMbl TMHENHBIX HEPABEHCTB C OAHON
NIEPEMEHHO U UX pElICHNE
45 Cucremsl nI:IHeﬁHLIx HEPaBEHCTB C OJHOU
NIEPEMEHHOI U X pelIeHne
46 KBagparHble HEpaBEHCTBA U UX PEIICHHE bubmmorexa [TOK
https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PEIICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBaapaTHbIe HEPABEHCTBA U UX PEILICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbIe HEPABEHCTBA U UX PELLIEHUE
50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
51 ['padmueckas uHTEpIpETALUsl HEPABEHCTB U bubnnorexa [JOK




CHUCTEM HCPABCHCTB C IBYMs IICPEMCHHBIMU

I'padmueckas nHTEpHIpETALIUS HEPABECHCTB U

https://m.edsoo.ru/7f43b098

52 CHCTEM HEpPaBEHCTB C JIByMsI IEPEMEHHBIMU
53 KonTtponbHast pabora o Teme
"HepaBenctpa"
54 KBaaparnunas pyukmnus, e€ rpaduk u bubnnoreka [HOK
CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanparuunas ¢pynkuus, e€ rpagux u bubnnorexa [HOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pynkuus, e€ rpagux u bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubnuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabousa, KOOpAMHATHI BEPLUIMHBI bubnnorexa [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEPILNHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a526
& [TapaGoia, KOOpAMHATHI BEPUINHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl
63 I'paduku Gpynkumit: y = kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx + b,
y=k/x, y=x°, y=vx, y=[x|
65 I'paduxu Gpynkumit: y = kx, y=kx +b,




Fk/X, FX3’ Y=VX, F|X|
I'paduku Gynkumit: y = kx, y=kx + b,

66
Fk/X, FX3’ Y=VX, F|X|
67 I'paduku Gynkumit: y = kx, y=kx + b,
y=k/x, y=x3, y=vX, y=[x|
68 I'padpuku dynakowmii: y = kx, y =kx + b,
Fk/X, FX3’ Y=VX, F|X|
bu6mmoreka [IOK
6 K 6 H(D "
? OHTPOJIbHAA paboTa To TeMe YHKIHH https://m.edsoo.ru/7f43ab84
. bubmuorexa [JOK
70 [ToHsaTHE YHUCIIOBOM ITOCIIEA0BATEILHOCTH
https://m.edsoo.ru/7f43e6c6
3aaHue MociIeI0BaTEILHOCTU
71 eKyppeHTHOU (popMmyIioi U (opMysIoi n-ro bubmorexa HOK
PEKYPP PMY PMY. https://m.edsoo.ru/7f43ebda
yjeHa
7 Apudmerndeckas 1 reoOMeTpUIecKast bubnnorexa [HOK
[porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckasi 1 reoMeTpUyecKas bubnuoreka [IOK
Hporpeccuu https://m.edsoo.ru/7f43f3b4
Ddopmynsl n-To wieHa apupMETHUECKON U
74 reolli/[ez MYECKOU mpor IZC(()II)/Iﬁ CYMMBI bubnmnorexa [IOK
p porp &y https://m.edsoo.ru/7f43f58a
MEPBBIX N WICHOB
Ddopmynsl n-To WwieHa apupMETHUECKON U
75 reolliflez WYECKOU Impor 1::(:((:11)41“4 CYMMBI bubmmorera [TOK
P porp -y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJICHOB
@opMyIbl N-TO YieHa apupMETHIECKON U
76 TE€OMETPUUYECKON IIPOTPECCUIT, CYMMBI bubmmorexa LOK
p porpeceui, eym hitps://m.edsoo.ru/7f43f0c6
MEPBBIX N YJIECHOB
77 ®opMyIbl N-T0 YieHa apuhMEeTUIECKON 1 bubnuotexa [JOK




TeOMETPUYECKON TPOrPeCcCrii, CyMMBI
MEPBBIX N WICHOB

®dopMyIbl N-ro YieHa apuhMeTUIECKON 1

https://m.edsoo.ru/7f43f72e

78 FeOMETPUUYECKON TPOTrPeCcCrii, CyMMBI bubmorexa HOK
https://m.edsoo.ru/7f43{8a0
MEPBBIX N YJICHOB
N3o6pakenue 4wieHOB apu(pMeTHIECKO 1
79 r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPJMHATHOM TIIOCKOCTH
N3o6pakenne 4wieHOB apu(pMETHIECKON 1
80 r€OMETPUUECKOI MPOrpeccuii TOuKaMu Ha
KOOPAMHATHOM INIOCKOCTH
81 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT
82 CJ105KHbBI€ TPOLEHTHI bubmaorexa LIOK
https://m.edsoo.ru/7f43feQe
83 CrokHBIE TPOLIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f4401a6
24 KonrtponsHas padora no reme "Yucnossle bubnnorexka [JOK
MOCJIEI0BATEIbHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
25 3HaHMUU. 3aMKCh, CPABHEHUE, NEUCTBHUS C
JENCTBUTENIBHBIMY YUCJIaAMHU, YHACIIOBAS
npsimast
26 [ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
3HaHui. [IpOneHThI, OTHOLIEHHUS, TPONOPLIUN
g7 [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS
3HaHuil. OKpyrieHue, MpuoImKeHe, OlleHKa
28 [ToBTOpenue, 00001IEHNE U CUCTEMATH3AIHS bubnnorexka [JOK

3HaHM#. PellleHrne TeKCTOBBIX 3a4au

https://m.edsoo.ru/7f443b12




apuhMETHUYECKUM CIIOCOOOM

[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3aIUs

89 3HaHWH. Pellrenne TeKCTOBBIX 3aa4 Eubmorexa ITOK
’ https://m.edsoo.ru/7f443cd4
apuhMETHUYECKUM CIIOCOOOM
[ToBTOpEeHUE, 0600IIEHNE U CHCTEMATH3aIUS
. bubmmoreka [JOK
90 3HaHu|. Pemenne TeKCTOBLIX 3a4a4
https://m.edsoo.ru/7f443fea
apu(METHUECKUM CIIOCOOOM
[ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3AITUS
91 sgannii. [IpeoOpasoBanue areOpandecKux bubmaorexa IJOK
' P, p p https://m.edsoo.ru/7f4441ca
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpEHKE, 0000IIEHNE U CUCTEMATHU3 AL
. bubmuorexa [JOK
92 3HaHui. [IpeoOpazoBanue anredOpandecKux
. https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpEHKE, 0000IIEHNE U CUCTEMATH3 AL
93 3gaHuil. [IpeoOpazoBanue aire0pandecKux bubmmorexa LIOK
) 1?, P b https://m.edsoo.ru/7f444612
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
94 sgaguil. [IpeoOpasoBanue anre0OpandecKux Brbmmozexa [IOK
’ Ij, p P https://m.edsoo.ru/7f444a94
BBIPQXEHHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpeHnue, 0600IIEHNE U CUCTEMATH3AITUS
95 3ganni. OYHKIMA: DOCTPOEHUE, CBOUCTBA bubmaorexa IJOK
- OYHKIHL: TIOCTPOCHHE, hitps://m.edsoo.ru/7f444¢56
M3YYEHHBIX QYyHKIUN
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs
96 3Hagui. OYHKIINN: IOCTPOEHUE, CBOMCTBA bubmaorexa LOK
e e P ’ https://m.edsoo.ru/7f444f44
M3YYEHHBIX QYyHKIUI
TToBTOpeHue, 0000IEHNE U CUCTEMATU3ALIUS
P ’ . bubnuotexa [JOK
97 3HaHUU. OYHKIMU: TOCTPOEHUE, CBOMCTBA

U3yYEHHBIX (QYHKIMH

https://m.edsoo.ru/7f44516a




[ToBTOpEHME, 000OIIIEHUE U CUCTEMATHU3AIIHS

98 3HaHuM. OYHKIMU: TOCTPOEHHUE, CBOMCTBA 1 bubmmorexa [TOK
» PYHKIHH: TOCTp : htps://m.edsoo.ru/7f4452¢6
U3yYEHHBIX (DYHKIMNA
[ToBTOpenue, 06001IeHNE U cUCTeMaTH3aUs
99 3HaHui. ['paduueckoe pelieHne ypaBHEHU 1 bubmorexa HOK
P P P https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpeHUe, 06001IEHNE U CHCTEMATH3aIUS
100 3HaHuil. ['padmyeckoe penieHne ypaBHEHUIA 1
U UX CUCTEM
101 Hroroas xonTpoapHas pabora 1
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs
pe3yjabTara
1 Yucaa v BEIUMCIICHUS
. BoeinonHsaTe, coueras  yCTHbIE M IIMCbMEHHBIE  NPUEMBI,
' apudmeTnuecKkue eUCTBUS C PAIIMOHAIBHBIMH YHUCIIAMU
Haxonutb 3HAYCHUS YHCIIOBBIX BBIPXKCHH, MPUMEHSTh
1.2 pPa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYECHUN APOOHBIX
BBIPKEHUH, COIePKAMUX OOBIKHOBEHHBIC U JCCSITHYHBIC POOH
[lepexoguts OT omHOW (QOpPMBI 3amWcH 4YHCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH, B OCCKOHECUHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHMBATh U yNOPSAAOYMUBATH PALIMOHATIBLHBIE YKCTIA
1.5 Okpyriarh uyncna
BrINoMHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYMUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATH  JIEUCTBUA €O
CTENEHSIMU C HATypaJIbHBIMU MTOKa3aTEISIMU
= [IpuMeHATh NpU3HAKUA JEIUMOCTH, PA3JI0KEHHE Ha MHOXHUTEIN
' HaTypaJIbHbIX YHUCEI
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHbIE C
OTHOIIIEHUEM BEJIMYMH, MIPOTIOPITMOHAIIBHOCTHIO BEJIMYUH,
1.8 MPOLIEHTaMH, HMHTEPIPETUPOBATh pPE3yJAbTaThl pELIEHUs 3aJad C
y4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
)1 Hcnons3oBarh anreOpanyeckyl0o TEPMHUHOJIOTHIO W CHMBOJIHKY,

NPHUMCHAITH e€ B nmponecce OCBOCHUA y‘-IC6HOl“0 MaTepuaia




22

23

Haxonute 3HaueHHss OYKBEHHBIX BBIPQKEHUI TpU  3aJaHHBIX
3HAYECHUAX [IEPEMEHHBIX

BremonssaTh HpCO6p330BaHI/IH OCJI0Tr0 BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonHsaTe yMHOXKEHHME OJHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBajJpaTa CyMMBI W KBajapaTa

pasHoCTH

2.5

OCYH.[GCTBJIHTB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCJIX C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOXHUTEIIA, TPYIIIMPOBKU CllaracMbIX,

npUMeHEHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS

2.6

2.7

3.1

32

[TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PEIICHUS PAa3IMYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 PEaJIbHON IIPAKTUKHU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU ITOKa3aTEIIsIMU
U1 IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

Pemarp JsMHENHBIE ypaBHEHHMS C OJHOW NEPEMEHHOW, NPUMEHSA
IIpaBUjIa MEepexo/ia OT UCXOJHOIO0 YPAaBHEHMs K PABHOCWIBHOMY €MY.
IIpoBepsTs, SABISETCA U YUCIIO KOPHEM ypaBHEHUS

[IpumensaTp rpaduueckue METOAbl TPU  PELICHUU JUHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonOuparh mpUMepsl Hap Yuce, SBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU

Ctpouth B KOOPIAMHATHOMN INIOCKOCTH IpaUK JMHEHHOTO YpaBHEHUS C
JBYMsI TEPEMEHHBIMH; MOJB3YsCh TpaUKOM, MPUBOAUTH MPUMEPHI

peuieHusl ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHUU C ABYMs IIEPEMEHHBIMU,
B TOM 4HCIIE TpapUUecKu

CocTaBnaTh U pemarb JUHENHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBHIO 337ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a44 I10JIy4YEHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. @yHKIuu

N300paxaTh Ha KOOPAMHATHOM MNpPSIMOM TOYKH, COOTBETCTBYIOIINE
3aJIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI, 3alMChIBaTh

YHUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1qec1<0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOp/AMHATaM
43 Crpouts rpaduku nuHerHbx GyHkuud. CTpouts rpaduk GyHKIUU Y
' = x|
OnwuceiBaTh C MOMOINBIO (PYHKUIUH HM3BECTHBIE 3aBUCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTs 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U  aHAIM3A
4.6 uHboOpMalMY, W3BJIEKATh M HHTEPHPETHPOBATh HHPOPMALUIO U3
rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Yucna u BIYUCICHUS
Wcnonp3oBaTh  HayalibHble  MPEACTABIEHUS O  MHOXKECTBE
. JIeUCTBUTENBHBIX YHUCEN JUIsl CPAaBHEHMSI, OKPYTJICHUS] U BBIUMCIICHUH,
' n300paxkaTh JIEHCTBUTENbHbIE YHCIA TOYKAMU Ha KOOPJMHATHOMN
psAMOI
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
- HaXOJIUTh KBaJpaTHbIE KOPHHU, MWCIONb3ysd IpPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPe0Opa3oBaHMs BhIPAKEHUH, coepKaIIX
KBaJpaTHbIE KOPHU, UCIOJIb3ysl CBOWCTBA KOPHEU
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUH, COAEP)KAIIMX CTENEHU C IEJIbIM
MoKazaresiem
59 BbINONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PALMOHATIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUJI JeicTBUIl Haja MHOrOWJICHaMH U




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

3.1

3.2

33

[TpumeHnsTh MpeoOpa3zoBaHusl BBIPAKCHHUNA IS PEIICHHS Pa3JIMYHBIX

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

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpPaBHCHUA W palldOHAJIbHBIC
YpaBHCHH:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C T[PUMEHEHHEM TIpaduuecKux
Mpe/ICTaBICHUI (yCTaHaBIMBaTh, UMEET JIM YpPAaBHEHHE WJIM CHCTEMA

ypaBHCHI/Iﬁ peuiCHuA, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

[lepexoauth OT cloBecHOM  (OpPMYNIHpPOBKM  3amadyu K e
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33aJ1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NIEPEMEHHON U UX CUCTEMBI,
naBaThb  rpaUuecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIEHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

[lonuMaTh M UCHONB30BaTh (PYHKIMOHAIbHbIE MOHATUS M  A3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpPEeNsATh CBOWCTBA (YHKLIUHU

1o e€ rpauKky

4.2

kix

Ctpouts rpadvku d71eMEeHTapHBIX PYHKINN BUA:
y=k/x

, Y =x%, y = X% y = [X|, onicbIBaTh CBOICTBa YMCIOBOM (YHKIUU O €€
rpaduky




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YHOOpAOOYMBATH pallMOHAJIBHBIC W HWPppalOHAJIbBHBIC

qucia

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
Ccouc€Tasd YCTHBIC MU INHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCJIICHUS C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHeﬁ,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe Yucia, BbIIIOJHATD NPUKUIKY PE3YyJIbTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOAAINIMUECCA K HUM, HpOCTCﬁH.IHG I[pO6HO-paLII/IOHaJ'ILHLIC YpaBHCHU

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUSI YpaBHEHHS WM CHCTEMBI JIBYX YpaBHEHHH C ABYMS

NEPpECMECHHBIMU

[IpoBoguTh npOCTEMIIME HCCIENOBAaHWS YPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBINBATh, UMEET JIM YPaBHEHUE MU

CHUCTEMa ypaBHEHUH PEIICHHUs], €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aIUCHIBAThH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIFOYAIOIME KBAJpPaTHOE HEPABEHCTBO, H300paXkaTh pELICHUE



CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA MIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PACIIOJIOKEHHE HAa KOOPAUHATHON IIOCKOCTH rpauKoB
¢dbyakmuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[Toka3piBaTh  CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
TUTIOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = [X| U ONHCHIBATH

cBoiicTBa (pyHKUIMI

33

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONMUCHIBATH CBOWCTBA KBAJpPATHUHBIX (QYHKIUH MO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TI0 (Qopmyiie, TPUBOAUTH
MpUMEpbl KBAaJAPAaTUYHBIX (YHKIHA H3 peasbHOM >KU3HH, (PU3UKH,

IreoMCTpUn

Apudmerndeckast 1 reOMETpUIECKast IPOTrPecCcuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYyN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKoil MpOrpeccuii, CyMMbl MEPBHIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit x apyroil. [loHsTHE panmMOHANIBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSAAOYMBAHUE PALIUOHATIBHBIX YUCEI
1o Apudmernueckue IeMcTBUS ¢ pallMOHAIBHBIMU YuciaMu. Pemenue 3agay u3
' peabHOM NPAKTUKHU HA YacTH, Ha IpoOHU
13 CreneHb ¢ HaTypaJlbHbIM IIOKa3aTejeM: OIpeleleHne, npeoOpa3oBaHUE
' BBIPa)KEHUI Ha OCHOBE OIpENIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IpouieHThl, 3anuch MPOLEHTOB B BUJAE ApoOU U ApoOU B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA IPOLIEHTHI, PEILICHUE 3314 U3 PEAJIbHON TPaKTUKU
s [IpuMeHeHHEe TNPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEIl
L6 PeanbHple  3aBUCMMOCTH, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
-1 ITepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpeMeHHOU. JlomycTuMble
' 3HaUEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCMMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIHIL.
' Brruucnenus mo ¢popmynam
53 [IpeoGpa3oBanne  OyKBEHHBIX  BBIPAXEHHH, TOXKIECTBEHHO  paBHbIE
' BBIPAKECHUS
24 CBolicTBa CTENIEHN C HATYPaAJIbHBIM I10Ka3aTelIeM
Y OpnHowieHbl U MHOrouneHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTAHUE,
' YMHOXEHHE MHOTOUJIEHOB
Y DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI U KBaJlpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEH
3 YpaBHeHus



VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NPeoOpa3oBaHMs YpaBHEHUS,

>l PaBHOCHJIIBHOCTb YPaBHEHUN
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YUCIIO KOPHEH JIMHEHMHOTO
' YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
13 CocraBieHne ypaBHEHUI IO YCJIOBUIO 3a/auM. PelieHue TEKCTOBBIX 3ajau C
' IIOMOUIbIO YPaBHEHUI
34 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CIOCOOOM MOJCTaHOBKHU. IIpumepsl pemeHnst TeKCTOBBIX
3aJa4 ¢ IOMOIIBIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKImm
4.1 Koopaunara Touku Ha npsMon
42 Yucnossle TPOMEKYTKU. PaccrosiHre Mexay AByMs TOUYKaMU KOOPJAMHATHOMN
' psAMOit
43 [TpsmoyronbHas cuctema kKoopauHar, ocu Ox u Oy. Abcuucca U opAvHATa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumeps! rpadukoB, 3agaHHBIX (opmyiaamu. UTeHHe TpapuKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'papuk pynknuu. CroiicTBa GpyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpagux. I'papuk GpyHKINM y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YPAaBHEHMM U CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna ¥ BBIYUCIIEHUS
- KBagpatubiii kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHYECKUX KBaJPAaTHBIX KOPHEM M HX NpPUMEHEHHUEe K
1.2 peoOpa3oBaHUIO YHUCIOBBIX BBIPAKEHUN U BBIYMCICHUSM. [leficTBUTENbHBIE
qucna
1.3 Cremnens C 1eNbIM TIOKaszareneM 1 e€ cBoiicTBa. CTaHmapTHAs 3alKCh YHCIIa



2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTHblii TpEXWIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnredpandeckou 1poou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKCHHE, JICTICHUE anreOpandeckux Ipoodei
24 PannonanbHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyna KOpHEH KBaJIpaTHOIO YpaBHEHUS.
' Teopema Buera
32 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHENHBIM U KBAIPATHBIM
33 [Ipocreiimue qpoOHO-paLOHAIbHBIE YpaBHEHUS
I'paduueckas mHTEpHpETaNsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
34 JUHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemienus cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenue TeKCTOBBIX 3324 alreOpandeckuM CriocoOom
3.6 UucnoBble HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHncTBo ¢ 071HOM TTepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHOIN NEPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
Al [lonsitne ¢ynkuu. OOnacTh ONpefeNieHuss M MHOXKECTBO 3HAYEHHM
. ¢ynkunu. CrocoOsl 3aanus GyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKLINH, OTPaXkKAIOIUX PeaTbHbIE TPOLECCHI
44 @OyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 U OOpaTHyI MpPONOPLHMOHAIbHBIE
. 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUYU y =X y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUI

9 KIIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIICHUS
. PannonanbHple 4Mclla, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIA KaK OCCKOHEUHbIE
- JecaTu4Hble ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
' JENCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JEHCTBUTEIbHBIX
4yucell
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyXkatomiem wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uuceln. Ilpukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHON TEepEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienne ypaBHEeHUN, CBOASAIIMXCS K TMHEHHBIM
2.3 KBaznpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaPaTHBIM
)4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelleHus ypaBHEHUH TpeTbed U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas uHTEpIIpeTaLIs CUCTEMBI YPAaBHEHUH C IBYMs IEPEMEHHBIMU
2.11 Penienune TekcTOBBIX 3a/1a4 aJireOpanyeckuM crocodom
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne MMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBeHCTBA
216 I'padmueckass mHTepmperalyss HEPaBEeHCTB M CHUCTEM HEPABEHCTB C JBYMs
' NepPEeMEHHBIMU




DyHKIMHU

KBagpatnunas ¢ynknms, e€ rpaduk u cBoiictBa. [lapabona, KoopAWHATHI

> BEPILKHBI MTapaboibl, OCb CAMMETPUHU apaboIbl

3.2 I'paduku byakumit y=kx, y=kx+b 1 uX CBOMCTBa

33 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku GyHKIMI , ¥ UX CBOMCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

i1 Omnpeznenenne u COcoObl 33aHUSI YUCIOBBIX IOCIEAOBAaTEIbHOCTEH. 3amanue
' MOCIIE0BATEILHOCTH PEKYPPEHTHOM hopmyInoit u popmyoii n-ro ujaeHa

42 Apudmernueckass mporpeccus. Dopmynbl n-ro  uieHa apupMeTHUECKON
' MIPOTPECCUH, CYMMBI TIEPBBIX 71 YWICHOB

43 I'eomerprueckass mnporpeccus. PopMmyibl n-r0  WIEHA T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

a4 H3o0paxeHne 4YI€HOB apuPMETHYECKON | TIeOMETPHUYECKON Mporpeccuit
' TOYKAMHU HAa KOOPJAMHATHOW MIIOCKOCTH. JIMHENHBIN U SKCIOHEHIHAIBHBIN POCT

4.5 CJ105KHbI€ TPOLEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
OomepalMy HaJ MHOXECTBAMU;, YMEHHUE OIEpPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHHM, NPH PEIICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: OIPENEIICHHE, aKCHOMa, TEOpeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOoOb M
JecsITHYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METHUYECKUIl KBaJpaTHBI KOpEHB;
YMEHUE BBINOIHATH JEHUCTBUS C  YUCIaMH, CpaBHUBAaThb U
YHOOPSIIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAacuy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMmenue ONeprupOBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 IPYruxX MpeaMeTOB
U TMPAKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
MNpSMYI0O ¥ KOOPJMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelIeHuit

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduk QYHKIMU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE ¥ HAaUMEHbBIIEE 3HAYCHHS
byHKIHMH; yMeHHe OIIEpUPOBATH HOHATHSAMHU: npsimast
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTuyHas (HyHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JPYTUX
y4eOHBIX TIPEJAMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXXaTh

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

Ymenue OIIepUpOBATH HOHSTUSAMH: MIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOMCTBA MOCIEAOBAaTENbHOCTEH, (HOPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBWXKEHHE, PadoTy, IIEHy TOBApOB M CTOMMOCTh
TOKYIIOK W yCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH YIPABJICHUS] IUYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMbl [0 YCJIOBHUIO  3aJ/1ayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

MEaHaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYr'OJIbHUKA, I-IeTI:II:)éXYTO.]'H:HI/IK,




napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY>KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (Uryp U (pakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MeXAYy HpsSMbIMU, NEPIEHIUKYISAp, HAKIOHHAs, HPOEKLu,
nojxobue ¢puryp, noJ00HbIe TPEYTrOJIbHUKH, CUMMETPUS OTHOCUTEIHLHO
TOYKM M MNPAMOH; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaoIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TNepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO IApaUICIENUIe1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHME COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOPAUHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATH BCKTOPbBI U KOOPAWHATHI JJISI NPCACTABICHUSA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC U3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIeEe 3HAYCHHS, pa3Max YHUCIOBOTO Habopa;

yMEHHE  U3BJIEKaTh, HMHTEPIOPETUPOBATH M  MPeoOpa3OBHIBATH



15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTapPHBIMU COOBITHUSIMH; YMEHHE pelllaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUH M SIBICHWUH, NMOHUMATh POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSIBICHNUE 3aKOHOB MAaTEMaTHUKHU B
HCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAayKH, MPUBOIUTH
MIPUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCE

- OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  uyMcna. Apu@MeTHdeckue Olepaluud ¢ PalUuOHAIbHBIMU
' YyHuClIaMu

14 JelictBuTtenpHble uuciaa. Apu(pMeTHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
' quCIaMU

s [TpubnnKEHHBIE BBIYMCIECHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palUMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouieHst

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEIEHHU. HeuictBuss ¢
' apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHU
3 VYpaBHEHMS U HEPABEHCTBA

i1 Llensie u apoOHO-panMoOHaNbHBIE YypaBHEeHUs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUU

1s Lenbie u apoOGHO-panMoHaNbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN

4.2 Apudmernueckass U reomerpuyeckas mnporpeccund. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHHUMYMBI (yHKIMH. Hambonbimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka. Anre6pa. 7-i kinacc. ba3oBslil ypoBeHb. YueOHOe mmocobue.
@I'OC», aBropsl: Konsrun FO.M., ®enoposa H.E., TkaueBa M.B. AkunonepHoe

nn

obmectBo "M3narenscTBo "lIpocBemenne

Marematuka. Anrebpa. 8-if kiacc. ba3zoBsiil ypoBeHb. YueOHOe mocoodue.
®I'OC», aBTopsl: Kossirun FO.M., @®enoposa H.E., TkaueBa M.B. AkiimonepHoe

nn

obmectBo "N3natenscTBO "l[IpocBernienue

Maremartuka. Anrebpa. 9-ii kiacc. ba3zoBsiil ypoBeHb. YueOHOe mocodue.
®I'OCy, aBTophl: Kossirun FO.M., ®enopoa H.E., TkaueBa M.B. AkiimonepHoe

nn

obmectBo "U3narensctBo "lIpocBemnienne

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Marematuka. Anrebpa. MeTonuyeckue pekoMeHaauu. 7—9 xiacchl. (K yaeOHbIM
nocobusim Kossiruna FO. M. u np. AxkunonepHoe obmiectBo "M3naTenbcTBO

nn

"I[IpocBenienue

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET



1. ®enepanbHas rocyaapcTBeHHas nHGOpMaImoHHas cuctema «Mos
IKoja», 1octymn: myschool.edu.ru.
2. Iloptan «Exunoe conepxanue oOiero o0pa3oBaHus», J0CTYI:

edsoo.ru/metodicheskie-materialy
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