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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyYMAaHUTAPHOTO IMKIOB, €€ OCBOCHHE HEOOXOIUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOW kU3HU. Pa3BuTHe y 00y4aromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIECTBE, POJU MaTEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUs, HEOOXOIMMBIX AJIs aJalTaluyd B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3ydyenue anreOpbl oOecreuyMBaeT pa3BUTHE YMEHHs HAOJIIOJaTh,
CpaBHHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUICHUST OOYYaroIIMXCS: OHM HCHOJIB3YIOT JAEIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe U KOHKPETU3AINIO, a0CTparupoBaHue U
ananoruto. OOyueHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEJIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 SBJISIETCS peaan3anueil 1esTeIbHOCTHOTO MPUHIIMIIA O0y4EHHUS.

B crpykrype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHuH: «Yucaa v BEIYHCICHUSY, «ANreOpandeckie BBIPAKECHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAECTCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYsI C
JPYTUMH €ro JuHusMU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajiredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHueckoro s3eika. CopepxaTenbHOH U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Amnredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanue mnuHMM «Yucia UM BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JaNbHENIIer0 U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHNIO YMEHHUS TIOJIB30BATHCS alTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus



CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEpUICHUE OCBOCHHS YHUCIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Copeprkanue AByX anreOpandeckux JIMHUM — « AJIreOpanyecke BhIPaKEHUs
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEMaTUYECKOIro anmnapara, HeOOXOAUMOro Uil pPELIEeHUs 3a7ad4 MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3aaad. Ha ypoBHe
OCHOBHOIO 001Iero oOpa3oBaHusl Y4YeOHBIM MaTepuain TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUM. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JUISI TIOCTPOCHMSI MaTEMaTHYECKUX MOJeNied, OMHMCAaHHs MPOLECcCOB U
ABJIICHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHHE HaBBIKAMU
JNeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHMs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJICHO HA TOJIyYEHHUE
OOy4YaroImMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B IPUPOJIE
u oduectBe. M3yueHne marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIMBUIU3ALUU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3fesibl COJCpKaHUS:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 vaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HezieINi0).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4MCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palrOHAJIBHBIMU YKCIIaMU. Pelenne 3amad u3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJeM: OIpeelieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEICHUs], 3aUCh 00NbpIIMX yuces. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JECIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIOBOE 3HAYECHHUE BBIPAKECHUSA C IIEPEMEHHOU. JlOoImyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEeHHBIX BbIPaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEEHUS MOJOOHBIX ClIaraeMblX.

CBoONiCTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl W KBaApaT pasHocTH. PopMmysa pa3HOCTH KBaApaToB. PazmoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHeHUU. CocTaBieHHE YpaBHEHUN IIO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMHU. PermieHune cucrem ypaBHEHUU
CIIOCOOOM TMOACTaHOBKHU. IIpumepbl pelieHuss TEKCTOBBIX 3a/lad C IMOMOIIbIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu Ox u Oy. AGciycca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gyukuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelieHne ITUHEHHBIX YPaBHCHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBbHBIX yucen. CBolcTBa apu(pMETHUYECKUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHHE K IPE0OPa30BAHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [[eViCTBUTEIbHBIE YNCIIA.

CrerneHb ¢ LenabIM ITOKa3aTeneM U €€ cBoricTBa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHWE KBAaJPAaTHOIO TpEXWIEHA HA
MHOHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreOpandyeckux JapoOei.
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 KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

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

Pemenne TeKCTOBBIX 3ajau alredpandeckum crnocooom.

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

OyHKIMNPYHKIUA

[Tonsitue @ynkauu. OOnacTh oOmpeAesNeHus W MHOMXKECTBO 3HAYCHH
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢ynkumn. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeATbHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIIME TPSIMYID H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIuK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIECHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXKECTBO AEHCTBUTEIBHBIX YKCEN, NEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeUCTBUSA C
JEACTBUTEIBbHBIMU YUCIIAMH.

Pasmeppl OOBEKTOB OKPYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnk€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIJIeHHEe
yucen. [[puknaka u oneHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASAIMXCA K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKUTEIIH.

Pemenne npoOHO-pallMOHaIbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajad
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUI,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil cteneHu. ['paduueckas
UHTEpIIpETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMS
MIEPEMEHHBIMHU.

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  MOCHENOBATENBHOCTUUMCIOBBIE  MOCTEA0BATEIbHOCTH M
Nporpeccuu

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

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opMmynbsl n-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa:kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN TpaXkJIaHUHA U PEAIU3aLUU €r0
npaB, IMPEICTaBICHHUEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBJIEHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccruoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) acTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaOIIEH Cpeabl, OCO3HAHHEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U yTEeH UX pelIeHHUS;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUYECKYIO JEATEeIbHOCTh, B TOM YHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JEUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBISBIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
O0BEKTOB, TOHATHN, OTHOIICHWH MEXIy IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €IWHWUYHBIC, YacTHBIE M 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOAbI C KCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 permeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HauboJee NOAXOAANUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIEAOBAHME 1O  YCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy co0Oit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BHTHE TpOIlecca, a TaKKEe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOUHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JJISl pEUIeHU 3a1a4H;

BBIOWpaTh, aHAIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUSIM, TMPEIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TMPOEKTa,  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM WU
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTb BUIbI padoOT, JAOrOBapUBAThHCA,
o0Cy>KIaTh IPOLECC U pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPYyHNIoOBBIX (opmax paboTsl (0OCyXaeHHs, OOMEeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOU JICHCTBUS C APYTUMU WIEHAMHU KOMaHIbl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIaH, aJiITOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CHOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTUpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOaMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Iporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [I€SITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AECATEIBHOCTU IMOCTABJICHHOW LIEJIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHmy oOydyenuss B 7 Kjacce 0OydaroIIMHCA IOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BBIYMCICHUS

BeimonusaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEUCTBHS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, MPUMEHSTH Ppa3zHOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM JPOOHBIX BBIPAXKEHUM, COAEpKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aTUCH YUCEN K APyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PAIIMOHAJIBHBIE YHCTIA.

OKpyIJIsTh Yucaa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HaTypaJbHBIMU
IIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEIMMOCTH, pa3JIOKEHHWE HAa  MHOXKUTEIH
HATypaJbHbIX YUCE.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJsredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBath anredpanyeckyr0 TEPMHUHOJIIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJCHUEM TIOJIOOHBIX CIAraeMbIX, PACKPHITUEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMbI U KBaJpaTa pa3HOCTH.

OCylIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOMKUTEIM C TOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOMHUTENs, TPYNIHUPOBKUA  CIAraeMbIX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPAIbHBIMU I10KA3aTEIsAMHU LIS
npeoOpa3oBaHUs BRIPAKCHUIA.



YpaBHeHMS U HEPaABeHCTBA

Pemwlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOJIbI TP PEIICHUU JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIIEHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JByMsl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
yYpaBHEHHUSL.

PemaTp cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IByMs IEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJaud, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh HA KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOILNE 33/ JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpadux GyHKIUU Y = [X|.

OnucelBaTh C TMOMOUIbIO (YHKIMA W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHaiu3a WHOOpMmaIuwu,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromMiiCs TMOJMYYUT CIIEIYIOIINE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJIbHBIE IMPEACTABICHHUS O MHOXKECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPABHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaTh eWCTBUTEIIbHbBIE
Yyciia TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HUCIOJB3YsS MPH HEOOXOAMMOCTH KaJIbKYJSTOP, BBITOJHATDH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEeHH C IIeJIbIM  [0Ka3aTeJeM, BBIMOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumeHsTh Mpeodpa3oBaHus BEIPAXKEHUM JIs peUICHUsT PAa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W paldOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBouTh MpocTeiIve UCCaeOBaHUS YPABHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUH pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7adul K €€ ainreOpandeckoit
MOJIEIA C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ[a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPAIUI0 MHOXKECTBA pEIIEHWH HEpaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS W S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMsI), OMPENCNATh 3HAUCHHE (DYHKIUHM IO 3HAYCHHIO
aprymMeHTa, OrpeeiaTh CBOMCTBa (PyHKITNH 10 €€ rpaduky.

Crpoutb rpaduku dJ€MEHTapHbIX GYHKUIUN BUJIA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, OmuCHIBaTh CBOICTBA UHCIOBOIA
dbynkIuu 1o e€ rpaduxy.

K xoHmy oOyueHuss B 9 kJiacce OOYyYarOIIMICS TIOIYYUT CIICIYIOIINAE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIEHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BEBITTONTHATE  apupMETHISCKUE JEUCTBUS C palMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppaMOHATFHBIMH YHCIIAMHU.



Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJpaTHBIC YPAaBHEHHUs, YPABHECHUS, CBOASAIIHAECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TekcTOBBIE 3aauM ajareOpauvdeckuM CHocoOOM C  TMOMOIIbIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUuH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPAaBHEHUU DPELICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPaBEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alMChIBATH PENICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHJIOB. [loka3piBaTh CXeMaTHYECKU

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH rpaduKoB PyHKIUN BUaa: y = kx, y
=kx+b y=kx,y=ax2 + bx +c¢,y=x3, y= Vx, y = |x|, B 3aBUCHMOCTH OT
3HaYE€HUN KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paxaTb CXEeMaTHYECKU TpaUKU KBaJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KkBajgpaTHuHyto QYHKIUIO 110 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaIpaTUYHBIX (PYHKLMHA U3 peabHOM )KU3HU, PUBUKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTpPeccud Npu
pa3HBIX CIOCO0aX 3a/laHMUs.

BbINONMHATE  BBIUMCICHHUS C UCHOJB30BaHUEM (OpPMyNI N-ro 4jieHa
apru(pMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
MpOrpaMMblI 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.edso0.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
> TosTopenne 1 obodmenHe 6 ! https://m.eds00.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
o .
8 YHKIH. OCHOBHBIC IOHATHA > 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
qucia 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
4 .H 16 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/ 741908
bubnunoreka LIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
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 DJIeKTPOHHbIE
Ne n/n Tema ypoka Konrtpouabubie HHppoEkic
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypes:
1 [TonsiTHE palMOHAIIEHOIO YUCIa 1
) Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1
palOHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIAMU
5 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
6 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsi04MBaHue |
palOHAIbHBIX YHCE
2 CpaBHeHue, ynopsa04MBaHue 1
paIMOHATIBbHBIX YHCEN
9 CpaBHeHue, ynops04MBaHue ]
palMOHAIBHBIX YNCEI
10 CreneHs ¢ HaTypalabHBIM NIOKA3aTENEM 1 bubnworexa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypalabHBIM IIOKA3aTENEM 1 Bubmmorexa LIOK

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




bu6mmoreka [JOK

12 CreneHsb ¢ HaTypalbHBIM IIOKA3aTEIEM hitps://m.cdsoo.ru/ 742154
13 CreneHb ¢ HaTypalbHBIM IIOKA3aTEIEM Bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypajIbHBIM [1OKA3aTEIEM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PeaIbHOM MPAKTUKU
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaIbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PeaTbHOU NMPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLICHTHI U3 pPeabHOU MPAKTUKU
19 [IpusHaku genuMoCTH, pa3ioKeHUs Ha
MHOXHUTEIN HATYPAJIbHBIX YHCEIl
20 [Ipu3Haku genuMocTu, pa3iaoKeHUus Ha
MHOXHUTEJIN HATYPAIbHBIX YUCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLUUOHAIEHOCTH
2 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast TPOMOPIIMOHATIBHOCTH
3 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast TPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
)5 KonTponbHas pabota no teme
"ParnonanbHbie yncia”
26 bykBeHHBIE BBIpaXXKEHUs bubnmoreka [JOK




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

27 DopmyJibl
28 Dopmyibl
79 [Tepemennsbie. JlomycTrMbIe 3HAYCHHS
MIePEMEHHBIX
[IpeobpaszoBanye OYKBEHHBIX BBIPOKCHHUI, Bu6morexa [LOK
30 PACKPLITHE CKOOOK H NPHBE/ICHHC https://m.edsoo.ru/7f41fafa
MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH, Bu6morexa [IOK
1 PACKPITIE CKOOOK H IMPHBECHe https://m.edsoo.ru/7f41£d70
MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 pacKpbITHE CKOOOK U IPUBEICHUE
MOAOOHBIX CIIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
33 PacCKpBITHE CKOOOK U MPUBEICHNE
MOAOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK
oKasarejieM https://m.edsoo.ru/7f421382
35 CBoIiCcTBa CTETICHU C HATYPAIbHBIM bubnuotexa [JOK
IoKasaTreyieM https://m.edsoo.ru/7f42154e
36 CBoIiCTBa CTETICHHU C HATYPAIbHBIM bubnmnoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
37 MuoroeHet https://m.edsocI)_.[ru/7f42276e
bubnmoreka [JOK
38 Meorosners! https://m.edSO(I)_.[ru/7f422930
39 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuorexa [JOK




MHOT'O4JICHOB

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOKCHHUC

https://m.edsoo.ru/7f422af2
bubmuoreka [JOK

40 MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 @opMyIibl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALEHHOTO YMHOXKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f4241d2
47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [OK
https://m.edsoo.ru/7f4251d0
48 Paznosxenre MHOTOUYJICHOB HA MHOXKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f423312
49 Pa3nosxeHre MHOrOUYJI€HOB HA MHOYKUTEIU bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3nosxeHre MHOrOUYJI€HOB HA MHOKUTEU bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Pa3nosxeHre MHOTOUYJIEHOB HA MHOYKUTEIU
57 KonTponbhas pabota no teme
"Anredpanyeckue BeIpaxeHus "
53 YpaBHeH#ue, mpaBuiia mpeodpazoBaHus

ypaBHEHHUSI, PaBHOCUIIBHOCTh YPaBHEHUI




JIuneitHOoe ypaBHEHUE C OJJHOM

54 IIEPEMEHHOM, pelleHNe TMHEWHBIX
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJJHOM
55 IIEPEMEHHOM, pelIeHUE JTUHEHHBIX bubmmorexa [TOK
PEMEHIHON, p https://m.edsoo.ru/7f420482
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
56 MEepEMEHHOM, PEeIICHUE JTUHEHUHBIX
ypaBHEHUH
57 Pewrenue 3a1au ¢ oMoIIbIO YpaBHEHUM Bubmorexa LIOK
A HbIo ¥P https://m.edsoo.ru/7f42064e
58 Pewrenue 3a1au ¢ noMoLIbIO YpaBHEHUM Bubmorexa LIOK
A B yp https://m.edsoo.ru/7f420806
59 Pewrenue 3a1au ¢ noMOLIbIO YpaBHEHUM bubmmorexa [TOK
A B yp https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHUM bubmmorexa [TOK
a B yp https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMS bu6nuorexa [IOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JInHeHoe ypaBHEHHE C IByMS bubnuotexa [JOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPABHEHHH C bubnmnoreka [JOK
JIBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHENHBIX YPaBHEHUH €
JBYMSI IEPEMEHHBIMU
65 CucreMa IByX JTMHEWHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEIHBIX YpaBHEHHI ¢




ABYMA IEPEMCHHBIMUA

67 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 Kontponbnas padota nmo teme "JIuHelHbIe bubnunoreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
74 HuCII0BEIE MPOMEKYTKH https://m.edSO(I)_.[ru/7f41dff2
75 YucoBble IPOMEKYTKH
76 Paccrosinrie Mexnay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
77 Paccrosinre Mexny AByMs TOUKaMH
KOOPJAMHATHOM MPSIMOi1
73 IIpssmoyronbHas cucreMa KOOpAMHAT Ha bu6nuorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e16e
79 [IpssMoyronbHas cucteMa KOOpIMHAT Ha bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukoB, 3a1aHHBIX bubmuorexa [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpaduKoB, 3a1aHHBIX bubnuorexa [JOK

bopmynamu

https://m.edsoo.ru/7f41ed80




[Tpumeps! rpadukoB, 3aJaHHBIX

82
bopmynamu
23 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
bu6mmoreka [JOK
85 IT
OHATHE (yHKLHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
bubmuoreka [JOK
87 i i
Ceoficrsa pymkuuit https://m.edsoo.ru/7f41f078
N . bubmuorexa [JOK
88 Crofictsa pymKumit https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 Jineiinas GysKims https://m.edsoo.ru/7f427282
bu6mmorexa [IOK
90 Jlunei
HHCHHAS pyHKLUA https://m.edsoo.ru/7f427412
bu6mmoreka [IOK
91 IT HHOM
OCTpOCHIIE IPAGHica MHHEIHOM pyHKIH https://m.edsoo.ru/7f426d e
92 [Toctpoenue rpaduka muHEHON QYHKIUU
93 I'padpux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
KonTponbHas pabota mo Teme
95 "Koopaunats! u rpapuku. OyHkuuu" / bubmmorexa [TOK
P N p - PYRKI https://m.edsoo.ru/7f41£50a
Bcepoccuiickast mpoBepouHas paboTa
96 HTorosast KOHTpOJIbHAs paboTa / bubnuoreka [JOK
Bcepoccuiickas npoBepouHas paboTta https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHSITHI U




METOOB Kypca 7 Kjacca, 00001eHne

3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
98 METOIOB Kypca 7 kiiacca, 00001IeHue 1 Bubmaorexa OK
AOB 5P >, OOPI https://m.edsoo.ru/7f42932
3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB Kypca 7 Kiracca, 00001eHne 1 Bubmaorexa OK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOJIOB Kypca 7 Kilacca, 00001IeHne 1
3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOJIOB Kypca 7 xiiacca, 00001enne 1 bubmaorexa IJOK
I{v yp ’ = https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
102 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmaorexa [IOK
Hv P ’ H https://m.edsoo.ru/7f42a900
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




8 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka KoHnTpoJubHbie tpposLIe
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypesI
1 KBanpaTHblii KOpeHb U3 YHCIIA 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTHe 00 MppaIMOHAIILHOM YHCIIC 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
UppalMOHATILHBIX YHCET
4 JlecATUYHBIC TPUOIMKCHUS |
UppaLMOHAIIbHBIX YHCET
5 JleicTBUTEIBbHBIC YKCTIA 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHEeHHE IEHCTBUTENBHBIX YUCEI 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CBoiicTBa apupMeTHUECKUX KBAPATHBIX 1 bubnnorexa [JOK
KOpHEH https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(PMETHIECKUX KBAJAPATHBIX | bubnmnoreka [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, ] bubmuorexa [IOK
COoZepIKallNX KBaJIpaTHbBIE KOPHU https://m.edsoo.ru/7f42dd26
13 IIpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, ] bubnuorexa [JOK
COZEpIKaINX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeobOpazoBaHme YUCTOBBIX BHIPAKCHUH, 1 bubnuorexa [JOK




CoACpKAIMX KBaAPaTHbIC KOPHU

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

15 [IpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, bubmmoreka [IOK
coJiepKallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42e262
16 CreleHs ¢ 1eIbIM II0Ka3aTeIeM buGnnorexa LIOK
H https://m.edsoo.ru/7f4354a4
CranpapTtHas 3anuch yncia. Pazmepst
00BEKTOB OK arorero Mupa (ot
17 SJIEMEHTA HIE)}(I)I:IaCTI/I 0 KOF():ME/I‘-IGCKI/IX Eubmorexa LIOK
P A hitps://m.edsoo.ru/7f436098
00BEKTOB), JUTMTEIILHOCTH ITPOLIECCOB B
OKpY>KaroIlleM Mupe
18 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTeIeM buGnnorexa LIOK
H hitps:/m.edsoo.ru/7f435648
19 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTeIeM buGnnorexa LIOK
H https://m.edsoo.ru/7f435648
. bubmuoreka [JOK
20 CBoiicTBa CTENEHU C LIEIBIM ITOKa3aTeIeM
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIIEHHU C I[EJIBIM ITOKA3aTEIEM bubmmorexa [IOK
1 https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEIIEHHU C I[EJIBIM IIOKA3aTEIEM bubmmorexa [IOK
1 https://m.edsoo.ru/7f435ed6
23 KBagpartsslil TpéxuneH
24 KBanpaThslii TpéxuiieH
)5 Paznosxenue kBagpaTHOTO TpEXUJIECHA Ha bubnunoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxeHne kBagpaTHOro TpEX4sacHa Ha bubnuoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f42fd38
7 KonTponbHas paboTa no temam bubnuorexa [JOK

"KBanpatnsle kopHu. CTeneHu.

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




KBanpatusiii TpexuieH"”

bubmuorexa [IOK
28 Adrebparriecicas 1pook https://m.edsogru/7f4303 82
29 JlomycTuMble 3HaYEHUS [TIEPEMEHHBIX,
BXOJIAIIMX B alredpanyeckue BhIPpaKeHUs
30 JlommycTuMble 3HAYCHUS IEPEMECHHBIX,
BXOJIAIIUX B aIreOpandecKue BhIPaKCHUS
31 OcHOBHOE CBOMCTBO anredpanveckon bubnnoreka [JOK
npobu https://m.edsoo.ru/7f4308e6
. bubnunoreka [JOK
32 Coxpamenne apodeii https://m.edSO(I)_.[ru/7f430a8a
bubnunoreka [JOK
33 Cokpaneriite 1podeit https://m.edsogg/7f430f44
bubnunoreka [JOK
34 Cokpaneriite 1podeit https://m.edsogg/7f430f44
35 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bu6nmoreka [JOK
JielieHne anreOpandeckux Apoodei https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bu6mmoreka [IOK
neneHre anreOpanyeckux Apooeit https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubnuotexa [JOK
JIeIeHUE alredpanyeckux apooei https://m.edsoo.ru/7f4318c2
18 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE U bubnmnoreka [JOK
JeneHue anredbpandeckux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpa3oBanue BbIpAKEHHI, bubnuoreka [JOK
coJiepKalIuX anredpandeckue Apoou https://m.edsoo.ru/7f43259¢
40 [IpeoOpa3oBanue BbIpaxeHHH, bubnuoreka [JOK
coJiepKalmx aaredpandeckue apoou https://m.edsoo.ru/7f432736
41 IIpeoOpa3oBaHue BBIpAKEHHIH, bubnuorexa [IOK




coJiepKalux aareopandeckue 1poou

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

4 KonrponsHas pabora o Teme bubmmoreka [IOK
"Anrebpanueckas 1po0p" https://m.edsoo.ru/7f431d36
bubmmorexa [IOK
43 Kpanpartoe ypasiietiite https://m.edsoz)_.[ru/7f4Zee1a
44 HenonHoe kBasipaTHOE ypaBHEHHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpatHoe ypaBHEHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®opMyIia KOpHEW KBAaJPATHOTO bubnmoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f42f158
A7 @opMyita KOpHEH KBaPATHOTO bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42£3f6
43 ®opMyIia KOpHEW KBAJPATHOTO bubnunoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4
bubnmnoreka [JOK
49 Teopema Bitera https://m.edsocI)_.[ru/7f42fefO
bubnmnoreka [JOK
S0 Teopema Bitera https://m.edsocI)_.[ru/7f430076
51 Pemenne ypaBHeHUH, CBOAAIUXCA K bub6nuorexa [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenne ypaBHeHUH, CBOASIINAXCSA K bubnnorexa [JOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume qpoObHO-palOHANIbHbIE bubnuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f4328c6
54 [Ipocreiime ApoOHO-paLlnOHATIbHbIE bubmuorexa [IOK
ypaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pemrenue TeKCTOBBIX 3a7a4 ¢ IOMOIIIBIO bu6mmoreka [{OK



56

KBaJIpaTHBIX YPaBHEHHI

Perrenne TeKCTOBBIX 33]1a4 C IOMOIIIBIO
KBaJIpaTHBIX YPaBHEHH

https://m.edsoo.ru/7f42f75¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f42{8f6

57

58

59

KonrponsHas pabora o reme
"KBanpaTHble ypaBHeHuUs"

JIuHeitHOE ypaBHEHUE C IBYMsI
MePEMEHHBIMH, €ro Ipaduk, IpUMepbl
pelieHusl ypaBHEHHH B IEJIBIX YUCTIAX

JluneliHoe ypaBHEHUE C IBYMs

MePEMEHHBIMH, ero Tpaduk, IpUMepPbI
pelIeHrs YpaBHEHUH B IENBIX YUCIIAX

bu6mmoreka [JOK
https://m.edsoo.ru/7f4301{2

60

JIuHeHoe ypaBHEHHE C ABYyMS
MIEPEMEHHBIMH, €ro TpaduK, MPUMEPHI
pelIeHrs YpaBHEHUH B IENBIX YUCIIAX

61

62

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

63

Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

64

65

[IpuMepsl perieHuss CUCTEM HEMHENHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
IIpuMepsl perieHus: CUCTEM HEITMHENHBIX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

66

I'padnueckas uHTEpIIpeTaLlnsl ypaBHEHUS
C IByMsI IEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPABHEHUN C ABYMs
[IEPEMEHHBIMU

bu6mmorexa [OK
https://m.edsoo.ru/7f43d6d6




['padmueckas nuHTEpHIpeTalvs ypaBHEHUS
C IByMsI IEPEMEHHBIMH U CUCTEM

bu6mmoreka [IOK

67 JIMHEWHBIX YPABHEHUH C ABYMs https://m.edsoo.ru/7f43d6d6
[IEpEMEHHBIMU
68 Pemrenne TeKCTOBBIX 33/1a4 C TIOMOIIBIO
CHUCTEM ypaBHEHUU
69 Pemenue TeKcTOBBIX 3aJ1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUI
70 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
CUCTEM ypaBHEHUI
71 UucnoBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHncTBo ¢ 01HOM TTepeMEeHHO
74 JIlunelinbie HEPaBEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42¢840
76 JInHeliHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHON U UX pELICHHE
77 CucreMbl TMHEHHBIX HEPABEHCTB C OJHOMN bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubnmnoreka [JOK
IIEPEMEHHOMN U UX pelIeHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C OJHON
IIEPEMEHHON U UX pELICHHE
N3obpakeHune pemeHus THHEHHOTO
80 HEPABEHCTBA U X CUCTEM Ha YHCIIOBON brbmorexa HOK

IpsAMOI

https://m.edsoo.ru/7f42c9¢e4




N3o0pakeHue pemeHus JMHEHHOTO

bu6mmoreka [JOK

81 HepaBej{CTBa U UX CUCTEM Ha YUCIIOBOU hitps://m.cdsoo.ru/7f42c9e4
npsIMOU
2 KonTponbHas paboTa no remam
"HepaBencra. Cuctembl ypaBHEHUI"
bubmmoreka [IOK
83 Homsitie Qyriuin https://m.edsol_.[ru/7f433c12
24 OO0acTh onpeIesIeHus] © MHOKECTBO bubnmoreka [JOK
3HaYEHUHN PYHKIHUH https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust GpyHKIHIA
86 I'paduk pynkumm
37 CaoiicTBa (yHKIINH, UX OTOOpaKEHUE HA
rpaduke
28 Urenue u noctpoeHue rpadukoB
byHKIUH
29 ITpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
OyHKIMH, OMMUCHIBAIONTUE MPSMYIO H
90 06};)};::1}’}(; HpOHOpIII/I:II-IaJ'IBHIlIe o bubmorexa HOK
SaBUCHMOCTH, HX Tpadui https://m.edsoo.ru/7f434bbc
91 I'unepGona
bubnmnoreka [JOK
92 Pinepbona https://m.edsocI)_.[ru/7f4343e2
93 Ppaduic bymicuit y = x* nggjj;?:;(sigg/fm%n
Oyukmnn y =x2, y =x%, y = VX, y = [X[;
94 rp}e]ubHLII{eCK};e péu};eHI/Ie’ )}/]paBHE;H}IIJﬁ |I/I : Bubmmorexa LIOK

CUCTEM ypaBHEHMI

https://m.edsoo.ru/7f434d38




[ToBTOpEHNE OCHOBHBIX MOHATUN U

95 METOJIOB KypCOB 7 U 8 KJIacCOB, 1 bubnunorexa [JOK
o6o0mmenue 3Hanui / Beepoccuiickas https://m.edsoo.ru/7f4371aa
npoBepouHas paboTa

96 Hroroas koHTpOabHAs paboTa / 1 bubnunoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJ0B KypCOB 7 U 8 KJIacCOB, 1
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

bubmuoreka [JOK
98 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
000011eHNe 3HAHAN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB KYpPCOB 7 U 8 KJIaCCOB 1 bubmmorexa [IOK
A yp . ’ https://m.edsoo.ru/7f437510
000011eHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOJIOB KypcOB 7 1 8 KJIaCCOB 1 bubmmorexa [IOK
P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNe 3HaAHNI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
101 METOJIOB KypcoB 7 1 8 KJIacCOB 1 bubmmorera [TOK
P . ’ https://m.edsoo.ru/7f436b88
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
bu6mmorexa [IOK
102 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
000011IeHNEe 3HAHNHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




9 KUIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchl

PanvonaneHbIe yncia, MppalvOHaIbHBIC
qrcia, KOHEYHbIE U OECKOHEUHBIE
JecATUYHbIE Jpoou

MHOXECTBO JCHCTBUTEIBHBIX YHCEIL,
JIeWCTBUTEIIbHBIC YHClia KaKk 0ECKOHEYHBIC
JeCATUYHBIE Tpoou

B3aumMHO 0IHO3HAYHOE COOTBETCTBHE
MEX1y MHOXKECTBOM JEHCTBUTEIBHBIX
YUCEJI U MHOXKECTBOM TOYEK KOOPAUHATHOMN
psAMOI

CpaBHEeHHE IEHCTBUTENBHBIX YHCED,
apupMeTHyecKe JeHcTBUs C
JNENCTBUTEIILHBIMU YUCIIAMHU

HpI/I6J'II/I)KéHHOC 3HA4YCHHEC BCIIMYNHBI,
TOYHOCTbB HpI/I6J'II/I)KCHI/I$I

Oxpyrienue yncesn

OxpyrieHne uncen

10

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka v oieHKa pe3yJIbTaTOB
BBIYUCIIEHUI

JInnelinoe ypaBHeHue. Pemienue

bu6nuorex [IOK




YpPaBHEHUM, CBOJISIIIMXCS K JIMHEHHBIM

JInnelinoe ypaBHeHue. Pemienue

https://m.edsoo.ru/7f43bf66

1 YpPaBHEHUM, CBOJISIIIMXCS K JIMHEHHBIM
12 KBagparHoe ypaBHenue. Pemenue bubnumoreka [JOK
YPaBHEHUH, CBOIALINXCS K KBaJAPATHBIM https://m.edsoo.ru/7f43c542
13 KBanparHoe ypaBHenue. Penienue bubnnoreka HOK
YpPaBHEHUM, CBOJSAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c¢3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c¢3d0
[Ipumepsl penieHus: ypaBHEHUI TPETbel U
16 4eTBEPTON CTETNEHEN Pa3JIOKEHUEM Ha
MHOXUTEIN
[Ipumepsl perieHus: ypaBHEHUN TPEThEeU U
17 YeTBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHOXUTEIN
13 Pemenue npoOHO-paliiOHaNbHbBIX bubnmnorexka [HOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliioHANBHBIX bubnmnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METO0M
21 Pemnrenue TeKCTOBBIX 3a1a4
anredpandecKuM METOI0M
” Pemenne TekcTOBBIX 3a1a4
anredpandecKuM METOI0M
23 KonrtponbHas pabota no reme "YpaBHeHUs




24

C OJIHOM mepeMeHHOMn"

YpaBHEHHE C ABYMS IIEPEMEHHBIMH H €TI0
rpaduk

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

26

27

VYpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH U €TI0
rpadux

CucreMa IByX JTMHEUHBIX YPAaBHEHUH C
JBYMs IEPEMEHHBIMU U €€ peleHue
Cucrema 1ByX JUHEHHBIX YpaBHEHUI ¢
JBYMSI IEPEMEHHBIMU U €€ pelIeHue

bu6nmoreka [IOK
https://m.edsoo.ru/7f43d0b4

28

29

Cucrema 1ByX JTUHEHHBIX YpaBHEHUI ¢
JBYMS IIEPEMEHHBIMU U €€ peleHue

Cucrema 1ByX JUHEHHBIX YPABHEHUH C
JIBYMs IEPEMEHHBIMU U €€ pellIeHue

30

Pemenne cucreM qByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTEIIEHU

bubnnoreka IIOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHU, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d55a

32

33

34

Pemrenue cucreM qByX ypaBHEHUM, OTHO U3
KOTOPBIX JINHENHOE, a APyroe — BTOPOH
CTCIICHHU

Pemrenue cucreM AByX ypaBHEHUMU, OTHO U3
KOTOPBIX JINHEWHOE, a IPYroe — BTOPO
CTENEHU

I'padmueckas mHTEpIIpETALINs CUCTEMBI
yYpaBHEHUH C ABYMsI IEPEMEHHBIMU

35

Pemrenue TeKCTOBBIX 3a7a4




anredpanvecKuM crocooom

Pemenue TeKCTOBBIX 3a/1a4

36
anredpanvecKuM crocooom
37 KonrponsHas pabora o teme "Crucrembl
ypaBHEHHH"
38 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
39 y . . bu6nuoreka [IOK
MCJIOBBIE HEPABEHCTBA U UX CBOKCTBA
P https://m.edsoo.ru/7f43ad5a
JInHeliHbIE HEPABEHCTBA C OTHOU bubnmnorexka HOK
40 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIlunelinbie HEPaBEHCTBA C OJTHOM bubnmnoreka [HOK
41 .
IIEPEMEHHOUN U UX PEIICHUE https://m.edsoo.ru/7f43af08
JIuHeitnbIe HepaBEeHCTBA C OJJHOM bubnmnoreka [HOK
42 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C OHOM
MEPEMEHHOMN U UX pEeIIeHUE
44 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOMN U UX pelICHUE
45 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHOMN U UX pelIeHUE
46 K bu6mmoreka [IOK
BaJI[paTHbIE HEPABEHCTBA U UX PEIICHHE
AP P P https://m.edso0.ru/7f43b098
47 K bubmuorexa [JOK
BaJIpaTHbIE HEPABEHCTBA U UX PEIICHUE
AP P P https://m.edsoo.ru/7f43b2 le
48 K bubmuorexa [JOK
BaJI[paTHbIE HEPABEHCTBA U UX PEILICHHE
P P P https://m.edsoo.ru/7f43bSa2
49 KBanpaTHble HEpaBEHCTBA U UX PELIEHUE
50 KBagpaTHble HEPaBEHCTBA U UX PEILLICHUE




I'padmueckas nHTEpIpeTallsi HEPABEHCTB

bu6nmoreka [IOK

o 1 CHOTEM HEPABEHETE € ABYMA https://m.edsoo.ru/7f43b098
NIEPEMEHHBIMH
I'paduueckas MHTEpHIpeTalUs HEPABEHCTB
52 Y CUCTEM HEPABEHCTB C JBYMsI
NIePEMEHHBIMU
53 KonrponsHas pabora o reme
"HepaBenctna"
54 KBagparuunas pynkuus, e€ rpaguk u bubnuoreka [JOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpartuunas ¢pynkius, e€ rpaduk u bubmuorexa [JOK
CBOICTBA https://m.edsoo.ru/7f439842
56 KBangparuunas ¢pynkuus, e€ rpagux u bubnmnorexka HOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboia, KOOPAMHATHI BEPIITHHBI bubnmnoreka HOK
napaloJibl, 0Cb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6o:na, KOOpIMHATHI BEPIIUHBI bubmuoreka [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuorexa [JOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [TapaGosa, KOOPAMHATHI BEPIIHBI bubmuoreka [JOK
napaloJibl, 0Cb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bu6mmoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a526
& [TapaGoia, KOOPAMHATHI BEPIIMHBI
napaboJibl, OCb CHMMETPHUH MapadoJIbl
63 I'paduku pynkumii: y = kx, y=kx + b,

y=kK/x, y=x°, y=vX, y=[x|




I'paduxu pynkmmit: y = kx, y=kx + b,

64
y=k/X, y=x°, y=vX, y=[X|
65 I'paduxu pynkmmit: y = kx, y=kx + b,
Fk/x7 FXS, y:VXJ y:|X|
66 I'paduxu pynxmmii: y =kx, y=kx + b,
y=k/x, y=x*, y=vX, y=[X|
67 I'paduku pynkmuit: y = kx, y=kx + b,
y=k/X, y=x°, y=vX, y=[X|
68 I'paduku pynkuumii: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
bubmnoreka IIOK
6 K 6 "@ n
? OHTPOIEHAA paboTa 1O TEMe D yHIHH https://m.edsoo.ru/7f43ab84
70 [ToHsiTHE YUCIIOBOM MOCIEOBATETLHOCTH brbmmorexa LTOK
A https://m.edsoo.ru/7f43e6c6
3asiaHue 1oCe10BaTeIbHOCTH
71 eKyppeHTHOH GopmyIoil u popmyoit n-ro bubamorexa LOK
PEKyPP pMy pMy https://m.edsoo.ru/7f43ebda
YJieHa
7 Apudmerrueckas U reoMeTpuyecKas bubnmnorexka [HOK
Iporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reomeTpuuecKas bubmuoreka [JOK
IIPOIrpeCCUN https://m.edsoo.ru/7f43f3b4
DopmyJIbl N-TO WieHa apu(PMETUYECKON U
74 reoI:/IeZ WYECKON TIPOr I;cc(:ll)/lﬁ CYMMBI brbmmorexa [TOK
p porp ol https://m.edsoo.ru/7f43f58a
MEPBBIX N YJICHOB
®opMyJIbl N-ro WwieHa apuPpMeTHIecKoil u
75 r€OMETPUYECKON ITPOTPECCUI, CYMMBI brbmmorexa [TOK
P porp » M https://m.edsoo.ru/7f43ef2c
MEPBBIX N YICHOB
76 dopMyIbl N-T0 YieHa apuhMEeTUIECKON U bubmmotexka [JOK




reOMETPUYECKON MPOrpecCrii, CyMMBbI
MEPBBIX N YICHOB

dopMyIbl N-ro YjaeHa apuhMeTUIECKON U

https://m.edsoo.ru/7f43f0c6

. . bubmuorexa [JOK
77 F€OMETPUYECKON MPOrpeccrii, CyMMBbI
https://m.edsoo.ru/7f43f72e
MEPBBIX N YWICHOB
@®opmMyITbl N-ro WieHa apupMeTHIECKOH 1
. . bubmuorexa [JOK
78 r€OMETPUUYECKON MTPOTPECCUl, CYMMBbI
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YWICHOB
N300paxkeHne WICHOB apu(PMETHISCKON U
79 r€OMETPUYECKON ITPOrPECCUM TOYKAMU HA
KOOPJAMHATHOM INIOCKOCTH
N3o0paxxeHue 4ieHoB apuhMEeTUIECKON U
80 reOMEeTPUUYECKOI MPOrpeccuii ToukaMu Ha
KOOPJAMHATHOM INIOCKOCTH
81 JIuHENHbIN U SKCIOHEHIIMAIbHBIA POCT
bubmmoteka [IOK
82 CnoskHbIe MPOLIEHTHI
https://m.edsoo.ru/7f43fe0e
bubmmoreka [IOK
83 CnoskHbIe MPOLIEHTHI
https://m.edsoo.ru/7f4401a6
24 KontponbHas pabora no teme "Yucnossle bubnmnorexka [HOK
Mocae0BaTeIbHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpenue, 0600IIEHNE U
25 CHCTEMAaTH3alMs 3HaHWi. 3aIHCh,
CpaBHEHUE, JEUCTBUS C JEHCTBUTEIbHBIMU
YUCJIAMH, YUCIIOBAs Ipsimast
[ToBTOpeHue, 0600IEeHNE U
86 cucteMatu3anus 3HaHui. [IporeHTsI,

OTHOILEHUS, TPONIOPLUHU




[ToBTOpEeHME, 0000IIEHNE U

87 cucreMarusauus 3Hauuid. Okpyrienue,
npUOIMKEHNE, OIICHKA
[ToBTOpeHME, 0000IIEHNE U

28 cUCTeMaTHu3alus 3HaHui. Pemenue bubmuorexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETUUECKUM https://m.edsoo.ru/7f443b12
crocoooM
[ToBTOpEeHME, 0000IIEHNE 1

29 cucTeMaTu3alus 3HaHuil. Pemenue bu6mmoteka [IOK
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpeHUE, 0600IICHNE 1

90 cucTeMaTu3alus 3HaHuil. Pemenue bu6mmoteka [IOK
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpenue, 0600IIEeHNE U

91 cuctematuzanus 3Hanuii. [IpeodbpazoBanue bubmuotexa [JOK
anreOpanvecKrX BBHIPAKEHUI, TOMYCTUMbIE https://m.edsoo.ru/7f4441ca
3HAUYEHUS
[ToBTOpenue, 0600IIEeHNE U

9 cucreMatuzanus 3Hanuii. [IpeodbpazoBanue bubnuotexa [JOK
anreOpandecKux BhIPAKEHHM, JOIyCTUMBbIE https://m.edsoo.ru/7f444364
3HAUYEHUS
[ToBTOpenue, 0600mEeHNE U

93 cuctematuzanus 3Hanui. [I[peobpazoBanue bubnuotexa [JOK
anre0pandecKux BRIPAXKEHUH, JTOMYCTUMBIC https://m.edsoo.ru/7f4446f2
3HAUYEHUS

94 [ToBTOpenue, 0600IEeHNE U bu6nuoreka [IOK

cucremarusanus 3HaHui. [IpeobpazoBanue

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




anreOpanvecKux BhIPAXKEHUH, JTOITYCTUMBIC
3HAYCHUS

[ToBTOpEeHME, 0000IIEHNE U
cucrtemaTtusanus 3HaHul. OyHkuuu:
MTOCTPOCHHE, CBOMCTBA U3yUYECHHBIX
byHKIMHA

[ToBTOpeHUE, 0600IICHNE 1

95

CHUCTEMAaTHU3al i 3HAHWM. (DYHKI_II/II/IZ
IIOCTPOCHHUC, CBOMCTBa HN3YUCHHBIX

byHKIUH

96

bu6nuoreka [IOK
https://m.edsoo.ru/7f444c56

bubnnoreka IIOK
https://m.edsoo.ru/7f444f44

[ToBTOpeHUE, 0600IICHNE 1
cucremaTtusanus 3Hanuii. OyHKuuu:

97
IMOCTPOCHUC, CBOMCTBA N3YUCHHBIX

byHKIUH

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

[ToBTOpeHUE, 0600IICHNE 1
cucremaTtusanus 3Hanuil. OyHKuuu:

98
IIOCTPOEHHE, CBOMCTBA U3Y4YEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

[ToBTOpenue, 06o0IIEHNE U
99 cucTeMarusanus 3HaHui. I'papuueckoe
pelIeHne YpaBHEHUI U UX CUCTEM

bu6nuoreka [IOK
https://m.edsoo.ru/7f445516

[ToBTOpEeHue, 06001IeHNE 1
100 cuctemMaTtu3ainus 3Hanui. [ padudeckoe
pelieHre ypaBHEHUH U X CHCTEM

101 HToroBasi KOHTpOJIbHASA paboTa

102 O000I1IIeHNE U CUCTEMATHU3AIN 3SHAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 YHucna 1 BIYUCIICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
. apupMeTHyecKue JeHCTBUS C pallMOHAIbHBIMU YHCIIaMU
HaxoauTe ~ 3HaueHWsT  YUCIOBBIX  BBIPAXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpOOU
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSATUYHYK), B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO IpOOb)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIeWCTBUA €O
CTETEHSMHU C HATypaJIbHBIMU I10Ka3aTesIMU
L7 [IpuMeHATh NpU3HAKM ACIUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/add,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYNH, IIPONOPLUOHATIBHOCTHIO BEJIMYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3YNbTaThl pEIIeHUus 3ajgad C
Y4ETOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBarth anreOpanvyeckyrd TEPMUHOJOTHIO U CHUMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




22

23

Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPH  3aJlaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeImonHATE TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWJIEH, NPUMEHATh (OPMYJbl KBaJapara CyMMBI M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYINITUPOBKU CIaraeMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB npeo6pa30BaHI/1;1 MHOT'OYJICHOB JIA PCHICHUSA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU I10KA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduueckue METOABl TPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuMepsl Hap YUCEN, ABJISAIOIUXCS PEIIEHUEM JTUHEHHOTO
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK TMHEHHOTO YpaBHEHHUS C
IBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisaTh W pemaTh JUHEHHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHWHBIX
yYpaBHEHUH IO YCJIOBHIO 3aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ MMOJyYEHHBIN pe3yabTatT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCJIOBBIC ITPOMEKYTKH Ha aﬂre6pa1/mec1<0M SA3BIKE




OTtMeyaTh B KOOpHHHaTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATAM
43 Crpouts rpaduku muHeHHBIX QyHKImiA. CTpoutsh rpaduk QyHKIHHA Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauth 3HaueHre GyHKIUH 110 3HAYSHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmnoco0 MpeICTaBICHUs U aHaIM3a
4.6 nH(OpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHPOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEI
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble ~ MPEJICTABICHUS O  MHOXECTBE
. JNEUCTBUTENBHBIX YHCEN JJIA CPAaBHEHUs, OKPYTJICHUS] U BBIUUCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPJMHATHOMN
psAIMOM
[IpumenaTp moHATHE  apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHH, UCTOJIb3Ysl CBOWCTBA KOPHEN
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0eit u creneHed uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKAa3aTelieM, BBINOIHATh
2.1 npeoOpa3oBaHus BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IEIBIM
MOoKa3aTeaemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDQ)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHaAMH |




anre0pandecKuMu JIpo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBa,I[paTHBIfI TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUI IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpocCTEHIINE MCCIEIOBAHUS YPAaBHEHUH U  CUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomuth OT clIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4Hu HOJ'Iy‘lCHHBIﬁ pe3yjibTart

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBa  PELICHUM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, OMpPEeNeNsiTh CBOMCTBA (DYHKIIUU

o eé rpaduky

4.2

kix

Crpouts rpaduKu 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

, ¥y =X,y = X% y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (PYHKIMHU IO €€
rpaduxy




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 YIIOPpAAOYMBATH pallMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

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

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

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

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BbIIIOJHATD IPUKUIKY pE3yJibTaTa

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

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOAAINIMUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paLII/IOHaJ'ILHLIC YpaBHCHU

22

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

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS] WIM CHCTEMbI JIBYX YpaBHEHHH C ABYMS

NEPpECMECHHBIMU

IIpoBoguTh mpoCTEHIIME HCCIENIOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBINBATh, UMEET JIM YPaBHEHUE MU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHWE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aITUCHIBAThH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, HM300paXkaTh 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 PacIoIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(uKOB
¢dbyakmuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKIIUI

3.2

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IUTOCKOCTH TpaduKoB (GyHKUIUH Bupa y = VX, y = |X| U ONHCHIBATH

cBoiicTBa (pyHKUIMI

33

Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTUYHBIX (YHKIMHA IO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TI0 (Qopmyiie, TPUBOAUTH
MpUMepbl KBAaAPAaTUYHBIX (YHKIMH U3 peanbHOM JKU3HM, (PU3MKH,

IreoMCTpUn

Apudmerndeckast 1 reOMETpUIECKast IPOTrPecCcuu

4.1

Pacnio3znaBath apuMeTndecKyro U reOMeTpUUECKYI0 IPOrpecCHu Mpu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYyN n-TO YJEHA
apu(MeTHyecKoil U reoMeTpUUYecKOil MpOrpeccuii, CyMMbI MEPBBIX 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)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna v BIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OAHOM (OPMBI 3aMUCH
1.1 npoberi k apyroi. IloHsTHE palMOHAIBHOTO 4YHCJA, 3allUCh, CpPaBHEHHE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1ay us
' pealbHOM MPAaKTUKK HA YacTH, HA JPOOH
13 Crenenb C HaTypallbHBIM IIOKa3aTeleM: OmpeleneHue, mnpeodpa3zoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPEIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHThl, 3amuch MPOLEHTOB B BHUJE APOOU U JIpoOU B BHUIE MPOILICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MIPOLIEHTHI, PEILICHUE 337a4 U3 PEAJIbHOU MTPaKTUKU
s [Ipumenenne nOpU3HAKOB  JEIMMOCTH, pPAa3lOXKEHHE Ha  MHOXHUTEIU
' HATypaJbHbIX YUCET
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae TnpsMas U oOpaTHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHHs
51 [IepeMeHHBIE, UHCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOM. JlonmycTrmble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBineHre 3aBUCHMOCTH MEXJIy BEIMYMHAMU B BUIe (HOpPMYIIbL.
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBanue  OYKBEHHBIX  BBIDOKEHHMH, TOXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBA CTENEHU C HATYPAIbHBIM I10OKA3aTEIEM
5 s OpnHownenbl U MHOroujaeHsl. CteneHp MHOrowieHa. CriojkeHue, BbIUUTaHuE,
' YMHOXEHHE MHOTOYWJIEHOB
Y @opMyibl COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHUs



VYpaBHeHHe, KOpeHb YypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JluHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YPaBHEHHs, PEILICHUE JIMHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUN IO YCJIOBUIO 3a1a4yM. Pemenue TEKCTOBBIX 3a7ad C
. MMOMOLIBIO YPABHEHUI
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl INE€peMEHHbIMHU. Pemnienue
3.5 CUCTEM YpaBHEHHI criocOOOM MOJCTaHOBKH. [Ipumepbl petieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUH
4 Koopaunats! u rpaduku. OyHKIuu
4.1 Koopaunara Touku Ha mpsiMoi
42 YucnoBsle NpOMEXYTKU. PaccTosiHue Mexay ABYyMsl TOUKaMM KOOPAMHATHON
' IPSAMO
43 [IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHATa
' TOYKHM Ha KOOPJMHATHOH INIOCKOCTH
a4 [Tpumeps! rpadukoB, 3anaHHBIX (GopMmynamu. UTeHue rpadukoB peaabHbIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuun. I'padux Gpynkun. CoiicTBa pyHKIMH
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
47 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHWH H CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAXEHUHN U BhIYHUCICHUSAM. [leficTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enpIM MoKasaresieM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia



2 Anrebpandeckue BoIpaKEHUS
2.1 KBanpaTHbiii TpEXWIECH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUSI U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaJIpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMil, CBOAAIMXCA K JMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme qpoO6HO-palliOHANIbHBIE YPaBHEHUS
I'padmyeckas uHTEpnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH C JABYMs IepeMeHHbIMU. [IpuMepsl peleHus: cucrem
HEJTMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JluneiiHble HEpaBEHCTBA C OJHON NEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIUU
il ITonatue ¢ynkuun. OOnacTe onpeAereHUs U MHOXKECTBO 3HAYCHHH
' ¢yskuu. CrocoOs! 3a1anust pyHKINUN
4.2 I'paduk pynkunu. YreHue cBOMCTB GyHKIUH 11O €€ rpaduxy
4.3 [Ipumeps! rpad@ukoB GyHKIHMA, OTpa)xaroMX peaabHble TPOLECCHI
a4 OyHKIMM, OIHUCHIBAIOIIME TPAMYI0O M OOpaTHy0 HpONOPLUOHATIbHBIE
' 3aBUCUMOCTH, UX I'pauKu
4.5 @yHKIMH y =x7, y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM

9 KIIACC



Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1 ParonanbsHble uMca, MppalMoOHANbHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHbBIC
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBHBIE YKCIIa KaK OECKOHEUHbIE
1o JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOKECTBOM
' JICHCTBUTEIIbHBIX YHACE U KOOPAUHATHOU MpsiMOM. CpaBHEHHE NEUCTBUTEIBHBIX
qrces
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEIILHBIMU YHCITAMH
W3mepenusi, npubImKkeHus, oleHKd. PasMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHU, CBOASIINXCS K KBaPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpumepbl pelIeHHs YpPaBHEHHM TpPETbed W
' 4eTBEPTON CTENEHEHN pa3IoKEHUEM Ha MHOXKUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUN C JBYMS IIEPEMEHHBIMU
59 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEMHOE, a APYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpeTALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJTHOW ITEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOMN
2.15 KBaaparHble HEpaBEeHCTBA
516 I'padmyeckass uHTEpHpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU




3 DyHKIUU

31 KBanpatnunas ¢yHkuusa, e€ rpapuk u coiictBa. Ilapabomna, KoopauHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku Qynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku Qynkuuit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduku GyHKIUH , ¥ UX CBOHCTBA
4 YucioBble OCIEN0BATENIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUs YUCIOBBIX IOCIIENOBaTeNIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (hopMyIioit U popMyIioii n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. PopMmyibl 7-rO  4YjJ€Ha T'€OMETPHUYECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

14 N300paxkenne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM MJI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIMAIBHBIA POCT

4.5 Cro’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

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

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe mpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas IpoOb, CTaHIAPTHBINA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apupMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJbIlle €IWHMIIBI, YMEHUE BBIMIONHATH pacuy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIP@KECHHUI C KOPHSAMH, Pa3IOKEHUE MHOIOYJIEHAa HAa MHOXXHUTEIH, B
TOM 4HCIIE€ C HCHONIb30BaHHEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaapaTa CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTH Ui M300pakKeHUsS peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YOBIBaHWs, HAWOOJbIICC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBATH MOHATUSAMU: npsmast
MPOMOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIHMS, KBaJpaTUuHas (QyHKIH,
oOpaTHas TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIIOIB30BATh TPA(QUKU IS OIPEICIICHHSI
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a1a4 U3 JPYTHX
y4eOHBIX TIPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETHINHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE€ HA IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (Urypa, TOUKa, OTPE3OK, Mpsmas,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYrONbHUK,

MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieniorpaMMm, pomM0O, MNpSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (DUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHECHIUKYISAP, HAKJIOHHAs, NPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPSAMOW; YMEHHE DPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromeM MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ M3 JPYTUX Y4eOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATBh, HHTCPIPECTUPOBATH u HpeO6p8.30BLIBaTB



15

16

nH(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHSAMU: ClIy4ailHbI ONBIT (CIydaiHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH;, yMEHHE pellaTh
3a/la4y METOJIOM OPTraHHW30BAHHOTO mepedopa M C HUCIHOJIb30BaHUEM
[paBWjla YMHOXKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B KHU3HU;
3HAKOMCTBO C TMOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIIMCBIBATH OTJAEIBHBIE  BBIIAIOIIMECS  PE3YJIbTaTHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
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 apoOHO-panuoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
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
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