PaGouass mporpamma mo y4eOHOMY mnpeaMery «AJiredopa» (0a3oBblii
YPOBeHb) 5-9 kiacc

HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBIA€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMs: OHa OOecleuynBaeT H3y4YEHHWE JPYrUX JUCLUUIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO IHMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO I TPOJOJDKEHUs OOpa3oBaHMs U B TOBCEAHEBHOM >KU3HM.
Pa3Butre y 0O0ywaromuxcsi Hay4dHBIX MPEACTABICHUN O MPOUCXOXKICHUU U
CYITHOCTHU anre0pandecKux abcTpakiuii, cnocode OTpaKeHUsI MaTeMaTHUECKON
HAYKOW SIBJICHWI M TIPOIIECCOB B MPUPOJIE U 0OIIECTBE, POIN MAaTEMATHIECKOTO
MOJICIMPOBAaHUS B HAy4YHOM TIO3HAHMM M B IPAKTHKE CIHOCOOCTBYET
(GOpMUPOBAaHMIO HAy4YHOIO  MHPOBO33PEHHS U  KAueCTB  MBIILJICHUS,
HEOOXOAMMBIX [UIsl aJanTallid B COBPEMEHHOM LHM(PPOBOM  OOILECTBE.
N3yuenue anreOpbl 00ecrneynBaeT pa3BUTUE YMEHHUs HAOJI0JaTh, CPAaBHUBATD,
HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHUS M BBIBOJBI, (HOPMYIUPOBATH
yTrBepxaAcHUs. OCBOEHUE Kypca ainre0pbl 00ecreunBaeT pa3BUTHE JOTHUECKOTIO
MBINIJICHAS] OOYJarOMIMXCS: OHHM HCIOJB3YIOT ACAYKTUBHBIE U WHAYKTHBHBIC
paccyxeHus, o000IIeHHEe U KOHKPETU3aI1i0, aOCTparupoBaHUe U aHAJIOTHUIO.
OOyueHue anreOpe MpeanoiaraeT 3HAYUTENIBHBIM 00BEM CaMOCTOSITEIHHOM
JESTEIbHOCTH O00YYarolIuXcs, MO3TOMY CAaMOCTOSITENIbHOE pelIeHHe 3aaad
ABJISIETCS peaju3alueil 1eaTeIbHOCTHOrO MPUHIUIA 00YUEeHHUS.

B crpyktype mporpammbl yueOHOTO Kypca «Aunrebpay Uisi OCHOBHOTO
oOmero o0pa3oBaHHMsI OCHOBHOE MECTO 3aHMMAIOT  COJIEPKATENIbHO-
MeTonuueckue JuHuUM: «Yucma U BBIYUCICHHS», «AlreOpanyeckue
BBIPAXKCHUSD, «YpaBHEHUs U HepaBeHCTBa», «DyHkuum». Kaxmas u3 stux
COJIEPKATETHPHO-METOANYECKUX JIMHUN pa3BUBACTCA Ha MPOTSHKECHUH TPEX JIET
U3yYeHHUs Kypca, B3aUMOACHCTBYS C IPYTUMH €ro JUHHUSIMH. B Xome u3ydeHus
y4eOHOro Kypca OOydYarnuMcs TMPUXOAUTCS JIOTHYECKH PacCykaaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM B mporpammy
yueOHOro Kypca «AnreOpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI JIOTHKH,
NPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro 0O0pa3oBaHUs
U CIHOCOOCTBYIOUIME OBJIAJICHUIO OOY4YaloIMMHCS OCHOB YHUBEPCAIBHOTO
MaTeMaTHuecKoro si3bika. CopaepKaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO
yueOHOro Kypca «Anredpay sIBISIETCS €ro HHTerpUPOBaHHBINA XapaKTep.



Conepxxanue nuHuUM «Yucina W BBIYKCICHUS» CIY>)KHUT OCHOBOM st
NanbHEHIIero  M3y4eHuss  MaTeMaTUKHU, CHOCOOCTBYET  Pa3BUTHIO Y
oOydaromuxcst ~ JOTHYECKOr0  MBIIUICHUS,  (OPMHUPOBAHUIO  YMEHUS
MOJIb30BATHCS AITOPUTMAMH, & TAKXKE MPUOOPETECHUIO TPAKTUICCKUX HABBIKOB,
HEOOXOIUMBIX JJIsi TOBCEIHEBHOM >KU3HU. Pa3BUTHE TOHATHS O 4YHUCIE Ha
YpOBHE OCHOBHOTO OOIIET0 O0pa3oBaHUsl CBA3AHO C pAIMOHAIBHBIMU U
UppAllMOHATFHBIMU  YHCIaMH,  (OPMHUPOBAHWEM  MPEACTABICHUHA O
JICHUCTBUTENFHOM 4YHCIE. 3aBEpIICHHE OCBOSHUSI YUCIOBOM JMHUU OTHECEHO K
cpenHemy obiieMy 06pa3oBaHUIo.

Conepxanue JAByX anreOpandeckux JUHUN — «Asredpandeckue
BBIPAKEHUS» U «YPABHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y
oOydaromuxcsi MaTeMaTHYeCKOTO armapara, HEOOXOAWMOTO [UIsl pPEeIIeHUs
3alad MaTEMaTUKH, CMEXHBIX TPEIMETOB U TIPAKTUKO-OPUCHTUPOBAHHBIX
3amauy. Ha ypoBHe ocHOBHOro oOImiero oOpa3oBaHus YYEOHBIA MaTepual
IPYNIUPYyeTcs BOKPYT PallMOHATIBHBIX BBIpAXEHUH. AnreOpa JEeMOHCTPUPYET
3HAUYCHHE MATEMAaTHKHU KaK S3bIKa JIJISl OCTPOEHUSI MaTeMAaTUYECKUX MOJICIICH,
OTHMCaHUSI TIPOIIECCOB U SIBJICHUI pealibHOro Mupa. B 3amaun oOydenus anredpe
BXOJIT TakKe JajbHEHIee pPa3BUTHE QJITOPUTMHYECKOTO  MBIIIJICHUS,
HE0OXO0IUMOT0, B YACTHOCTH, JUIsl OCBOCHUS Kypca MH(POPMATUKH, U OBJIAJICHUE
HaBBIKAMH JIEYKTUBHBIX paccyxieHuil. [IpeoOpazoBaHrne CMMBOJBHBIX (hopm
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K MaTeMaTU4eCKOMY
TBOPYECTBY.

Copepxxanre  (YHKIIHMOHATHHO-TpAQUUECKOM JIMHUW  HAIEJICHO Ha
MOJIyYCHHE OOydJaromuMucad 3HAHUM O (PYHKIUSAX KaKk  Ba)KHEHIIEH
MaTEMaTUYECKOW MOJENN JUIsl ONMUCAHUS M HUCCIEAOBAHMS Pa3HOOOPa3HBIX
MPOLIECCOB M SBICHWM B mpupone u ooOmectBe. M3ydenue marepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYUYAIOIIUXCS YMEHHSI HUCMOJIb30BaTh Pa3IUYHBIC
BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MATEMaTHUKU — CJIOBECHBIC, CHMBOJIMYECKHUE,
rpaguyeckue, BHOCUT BKJIaaA B (OPMHUPOBAHHE TPEJCTABICHUNA O POJHU
MaTEeMAaTHUKHU B Pa3BUTUU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo ydeOHOMY IulaHy B 7—9 Kjaccax H3ydaeTrcs Y4eOHBIM Kypce
«AnrebOpa», KOTOPBIH BKIIIOYAET CICAYIOIINEe OCHOBHBIE Pa3/eibl COACPKAHUS:
«Yucna u BBIYUCHCHUS», «ANreOpanveckue BBIPAKCHHS», «YpaBHEHUS U
HEpaBeHCTBAY, «DyHKINMN.

Ha wusydenue ydyebHOro Kypca «Ainrebpa» otBoautcsi 306 ydacoB: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hefienio),
B 9 xnacce — 102 gaca (3 yaca B HefieINi0).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

Ymncsia v BbIYMCJIEHUS

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, IEPEXO OT OJHOU (HOPMBI 3amKcu
npobeit k gpyroii. IloHsTHe palMOHAIBLHOTO 4YHCHA, 3allCh, CpPaBHEHHE,
yHOPSIOUYUBAHUE PALMOHAIBHBIX 4YHCel. ApudMeTnuueckue JIeUCTBUS C
palMOHAIBHBIMUA YHUCIaMu. PemieHue 3aiad U3 peanbHOM MPAKTUKU HA YacTH,
Ha JApoow.

Crenenb ¢ HaTypajJbHBIM IOKa3aTeJeM: OIpEIENIeHHE, MpeoOpa3oBaHue
BBIPQXXEHUI HA OCHOBE OIIpENEICHMs], 3alMuCh OoNbIIMX uucen. [IporeHTsl,
3aMuch MPOLIEHTOB B BUJE ApoOU U ApoOH B BUIE MPOLEHTOB. TpU OCHOBHbBIE
3a/1a4M Ha MPOLECHTHI, PELICHUE 3a/1a4 U3 PEAIBHOU MPAKTUKH.

[IpuMmeHeHne TpPU3HAKOB JEIHMOCTH, pAa3J0KEHUE Ha MHOXKUTEIN
HaTypaJbHBIX YHCEIL.

Peanbuble 3aBHUcHMMOCTH, B TOM UHclie TpsiMas W oOpaTHas
IIPONOPLIUOHAIIBHOCTH.

AJire0panvecKue BbIPaKeHUs!

[lepeMeHHBIE, YHCIOBOE€ 3HAYEHHUE BBIPAKEHUA C MNEPEMEHHOM.
JlomycTuMble 3Ha4YeHUs INEepeMeHHbIX. IIpeacTtaBieHure 3aBUCUMOCTH MEXKIY
BeIMYMHAMU B Bujae Gopmysbl. Beruncnenus no dopmynam. [IpeobpazoBanue
OYKBEHHBIX BBIPOKEHUW, TOXKICCTBEHHO pPAaBHBIC BBIPAKCHUS, TpaBUiIa
npeoOpa3oBaHUs CyMM U MPOU3BENCHMI, MpPaBWIA PACKPBITUS CKOOOK U
MPUBEJEHUS TOJOOHBIX CIaraeMbIX.

CBoiiCcTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowiensl W MHOrowieHol. (CreneHb MHorowieHa. (CroxXeHue,
BBIYMTAHHUE, YMHOKEHNE MHOTOWIEHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXKEHUSA:
KBaJpaT CyMMbl M KBaapar paszHoctH. DopMyna pa3sHOCTH KBaJgpaTOB.
Pa3noxeHne MHOrO4YJIEHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHUs, MpaBwia MpeoOpa3oBaHMs ypaBHEHWS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHerHOe ypaBHEHME C OJIHOM IMEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO
YPAaBHEHUS, pEUICHUE JMHEHHBIX ypaBHeHHMH. CocTaBieHUE ypaBHEHUN IO
YCJIOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JByMs TepeMeHHbIMH U ero rpaduk. Cucrtema
IBYX JIMHEWHBIX YypaBHEHHU C JByMs II€peMEHHbIMHU. PelieHne cucrem



ypaBHEHUH CIOCOOOM MOACTAaHOBKHU. [Ipumepbl perieHus TeKCTOBBIX 3ajiay C
MIOMOIIBIO CUCTEM YPABHEHHIA.

DOyHKIUU

Koopaunara toukm Ha mnpsmon. UucmoBble mpomexyTku. PaccrosiHue
MEXy IBYMSI TOUKAMH KOOPJIWHATHOW MPSMOM.

[IpsimoyrosibHas cuctemMa KoopauHaT, ocu Ox u Oy. AGcuucca u opJuHaTa
TOYKM Ha KOOpAMHATHOM TuiocKkocTH. [Ipumepsr rpadukoB, 3aJaHHBIX
dopmymnamu. Utenne rpadvkoB peasibHBIX 3aBUCHUMOCTEH. [loHsTHE QyHKIIHH.
I'paduk ¢ynkinuu. CsoiictBa ¢yHkimil. Jlunelinas ¢yHkius, e€ rpaduk.
I'padux dbynkuuun y = |x|. ['padudeckoe perieHne TUHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEVHBIX YPaBHCHUM.

8 KNIACC

Yuciia ¥ BBIYMCICHUSA

KBagpatueiii kopeHb u3 yucna. l[loHstue o0 HppanuOHAIBHOM YHCIIE.
JlecaTnunbie IpUOTMKEHUS UppaMOHATBHBIX quCel. CaoiicTBa
apu(MeTHYeCKUX KBaJpaTHBIX KOPHEH M MX NPUMEHEHHUE K MpeoOpa3zoBaHUIO
YU CJIOBBIX BBIPAKEHUU U BBIYUCIICHUAM. [IeHCTBUTEIBHBIE YHUCIIA.

Crenenp ¢ uenslM mnokazareneM M e€ cBoicTBa. CTaHaapTHas 3amuch
quca.

AnreOpanyeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHHUs

KBampaTHbpiil TpEXuiieH, pa3JIOKEHWE KBAJPATHOIO TPEXUIEHA Ha
MHOKHTEJIH.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO alredpanyeckou Iapoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXEHME, JeJieHHE aiureOpanueckux apoOei.
PanmonanbHble BBIpa)KEHUS U UX IPe0Opa3oBaHueE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmysia KOpHEW KBaJApPaTHOIO YpPaBHEHHS.
Teopema Buera. PemieHue ypaBHEHUM, CBOOSIIIMXCS K JIMHEWHBIM U
kBajpaTHbIM. [IpocTeiime 1poOHO-pallMOHATIbHBIE YPABHEHUS.

I'padmyeckass uHTEpHpeTalds YpaBHEHHH C JBYMs MEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YpPaBHEHUW C JABYMsI NE€peMEHHBIMU. [Ipumepsl pemieHusd
CUCTEM HEJIIMHENHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU.

Perienune TeKCTOBBIX 3a/1a4 aNreOpandecKuM Croco0oM.

YucnoBble HEpaBeHCTBA M HUX CBouWcTBa. HepaBeHCTBO ¢ omHOM
IepeMeHHON. PaBHOCWIBHOCTH HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOU
nepeMeHHOW. CUCTEMBI IMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOI.



OyHKInnPYyHKIUH

[lonste Qynkuuu. OO6macTh ompeneseHUss M MHOXKECTBO 3HAYCHUMN
¢bynkuuu. CiocoObl 3a1anus QyHKITUH.

I'paduk dynkiuu. Urenue cBoiicTB PpyHkiuu no e€ rpaduky. [Ipumepsl
rpa@uKoB QYHKIMMA, OTPaXKAIOIMIUX PEeATbHBIE MPOIECCHI.

OYHKIMK, OMKCHIBAIONIME MPIMYIO M OOpaTHYIO NPONOPLUHUOHATBHBIC
3aBHCHUMOCTH, nX rpadukn. Oymkimn y = x2, y = x3, y = \x, y=|x|.
['paduaeckoe pereHne ypaBHEHUN U CUCTEM YPABHCHHIM.

9 KUIIACC

Yuciia v BIYMCICHUSA

PanuonanbHpie  4ymMcna, UPpPAUMOHAIBHBIE  YHUCJIA, KOHEYHBIE U
OeCKOHEUYHbIE JAECSITUYHBIE ApoOH. MHOXKECTBO JI€HCTBUTENIBHBIX YHCEl,
JNEUCTBUTENBHBIE YHCIa KaK OECKOHEUHbIE JAecATUYHbIE Jpobu. Bsaumuo
OTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEMCTBUTEIBHBIX YHUCEN H
KOOPAWUHATHOM IIPSAMOM.

CpaBHeHHE JCMCTBUTEIBHBIX 4YHCEN, apUPMETHYEeCKue JEHCTBUS C
JNEUCTBUTEIbHBIMUA YUCIIAMH.

Pa3mepsl 0OBEKTOB OKpYKAarOUIEro MHUpPA, IJIUTENbHOCTH MPOLECCOB B
OKPY’KAIOILEM MUPE.

[Ipubnu>k€HHOE  3HAYEHWE  BEJIMYMHBI, TOYHOCTh  MNPUOIMKEHUS.
Oxpyrnenue uncen. [Ipuknka v oLeHKa pe3yIbTaTOB BBIUYNCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Penmenne ypaBHEHHM, CBOJSIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBanparHoe ypaBHeHue. [Ipumepbl pelieHus ypaBHEHUU
TPETHhEN U YETBEPTOM CTEIEHEU Pa3I0KEHUEM HA MHOKUTEIU.

Pemenne apoOHO-panmoHaAIbHBIX YpaBHEHUN. PelieHne TeKCTOBBIX 3a/1a4
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMS IEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM IByx
JVHEWHBIX YPaBHEHUM C JByMs IIepeMeHHbIMU. Pemenue cucrem aByx
YPaBHEHHM, OJHO M3 KOTOPBIX JMHEWHOE, a JPYyroe — BTOPOM CTENEHH.
['paduueckas uaTEpHpETALIMS CUCTEMbBl YPABHEHHUM C IBYMS IEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a/1a4 alNTreOpandecKuM CocoO0OM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OAHOM IepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.



I'paduyeckass uMHTEpIIpeTalvsi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
IEPEMEHHBIMH.

OyHKIMNPYHKIMA

KBanpatuunas ¢pysnknus, e€ rpaduk u cpoiictsa. [lapabona, koopauHaThI
BEPIIUHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.

Ipadukn bysmmit: y =kx, y=kx +b, y=k/x, y=x3,y=Vx,y=[x| , u
MX CBOMCTBA.

YucnoBele mocienoBaTeNbHOCTHYHCI0BbIE  TOCJEI0BATEJIBHOCTH U
nporpeccum

[ToHsiTHE YMCIOBOW MOCIENOBATENBHOCTU. 3aJaHUE TOCIIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit n-ro yieHa.

Apudmernueckas 1 reomeTpuyeckas rnporpeccur. @opMyIbl n-ro 4jaeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPECCUid, CyMMbI MIEPBBIX 71 YJICHOB.

N300paxxeHne 4aeHOB apU(PMETHUYECKON M F€OMETPUYECKON MPOTPECCHid
TOYKAMH Ha KOOPAWMHATHOM IJIOCKOCTHU. JIMHEWHBIN U SKCITOHEHIUAJIBHBIA POCT.
Co>xHBIE TPOLICHTHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHUSI MPOrpamMMbl y4yeOHOTO Kypca
«Anrebpa» XxapaKTepus3yroTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaTE€MaTUKH, L[EHHOCTHBIM OTHOUIEHMEM K JOCTH)KEHHUSIM POCCHUUCKHX
MaTEMAaTUKOB U POCCUNCKOW MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peaju3aliu
€ro Ipas, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIHOHUPOBAHMS
pa3IMuYHBIX  CTPYKTYp, SIBICHHUN, MpOLEAYp TIpa)xJaHCKOro o0IiecTBa
(Hanmpumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO ATHUYECKUX
mpoOJeM, CBA3AaHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JIOCTHOXKEHHUI HayKw,
OCO3HAaHUEM BAXKHOCTU MOPAIbHO-ITUYECKUX MPUHIUIOB B JESITEIBHOCTU
YYEHOTI0;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM Ha AaKTHMBHOE Yy4YacTHE€ B PEIICHHHM IPAKTUYECKHX 3a1ad
MaTeMaTUYeCKOW HamNpaBICHHOCTH, OCO3HAHUEM BA)XHOCTU MaTEMaTHYECKOTO
00pa3oBaHMs HA MPOTSHKEHUU BCEU MKU3HU JIJIs1 YCHEIIHOW MPOQPECCHOHATBHON
JESTeIbBHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
INOCTPOECHUEM HHIUBUAYAIbHOW TPAeKTOPUU OOpa30oBaHUS U KUZHEHHBIX
MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEIeHUM, pacCyXIACHHUI, YMEHUIO BHUJIIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JACATENIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOIbI
U o01ecTBa, MOHUMAHUEM MaTeMaTHUYeCKOM HayKH Kak c(ephl deroBeuecKon
NEATENBHOCTH, 3TAIIOB €€ Pa3BUTUS U 3HAYMMOCTH JUJIS PAa3BUTHUS LIMBWIM3ALUHY,
OBJAJECHUEM SI3bIKOM MAaTEMaTHUKM W MAaTEeMaTUYEeCKOM KyJIbTypoHW Kak



CpPEICTBOM  TIO3HAHUS MHUpPA, OBJAJCHHEM MPOCTEUIIMMU  HABBIKAMHU
UCCIIeI0BATENHCKON e TEIBHOCTH;

6) ¢pusuveckoe BocnuTanue, GopMHUpPOBaHHME KYJbTYPbI 310POBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TIPUMEHSTh MAaTeMAaTHUYECKHE 3HAHHS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3JI0pOBOrO0 oOpa3a JKM3HU (340POBOE MUTAHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHITHA M OTHbIXa, pEryispHas Quandeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKA pe(rEeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O K€ MpaBa IPyroro 4ea0BeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHE:

OpUEHTallMell Ha INPUMEHEHHE MAaTEMaTUYECKUX 3HAHUM Ui pEeLIeHUs
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH MX BO3MOXKHBIX IMOCJEACTBUI JIJISl OKPYKalOLEH Cpeibl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM U IyTel UX PelIeHNUs;

8) apmanTanmuss K M3MEHAKIIMMCH YCIOBHSM COLMAJIBHOH W
NPUPOAHON CpeAbl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO NESITEIbHOCTh, B TOM
YlUCliE YMEHUE YUYHUTbCS y JpYrux JoAed, mnpuodperartb B COBMECTHOU
NEATEIbHOCTH HOBBIC 3HAHW S, HABBIKA U KOMIIETEHIIMHM U3 ONbITAa IPYTUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHUCIE
dbopMyIUpoOBaTh UJEHU, MOHATHS, TUIOTE3bl 00 OOBEKTAaX U SIBICHUSIX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HaBaTh AEQUUUTHI COOCTBEHHBIX 3HAHUU WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYAaI[MI0 KAaK BBI30B, TPEOYIOIIHMA KOHTPMEpP, KOPPEKTUPOBATh
MIPUHUMAEMBbIE PEIIEHUs U JAEUCTBUA, (DOPMYIUPOBATh M OLIEHUBATh PUCKU U
HoCeACTBUSL, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeicTBUA:

e BBISIBIISITH u XapaKTEepU30BaTh CYIIECTBEHHBIC MpU3HAKU
MaTeMaTU4eCKnX 0OBEKTOB, MOHSATUH, OTHOIICHUN MEXy MOHATUIMH,
dbopmynrpoBaTh OIpEeICIICHUS TMOHSATHUM, YCTaHaBJINBATh

CYIIIECTBEHHBIN MPU3HAK KJacCU(DUKAIIMN, OCHOBAHHS JJII 0000IIEeHUs
Y CpaBHEHUS, KPUTEPUH MMPOBOIUMOTO aHAJIH3a;



e BOCHPHUHHMMATh, (QOPMYJIMPOBATH M MPEOOPa3OBBIBATH CYXKICHUS:
YTBEpAUTENbHbIE U OTpPULATENbHbIC, €IMHUYHbBIE, YaCTHbIE U OOIIME,
YCIJIOBHBIE;

e BBIABIKATH MAaTEMATHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBS3H W
OpoTUBOpeuMsl B (pakTax, JaHHBIX, HAOTIOACHUSX U YTBEPKIACHUSX,
npenjaraTb  KpUTEPUM  JUI  BBIABJICHHMS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYMH;

e JIEJIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTHMKH, NEIYKTHBHBIX U
MHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (IpsSMbIE U

OT  TNPOTUBHOIO),  TPOBOJUTH  CAMOCTOSITEIbHO  HECJIOXKHbBIC
J0Ka3aTelIbCTBA MaTeMaTUYECKUX (dakToB, BBICTPanBaTh
apryMEHTaluIo, IIPUBOJUTH IIPUMEPBI U KOHTPIPHUMEPHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOM 3a1auu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BbIOMpATh HaubOoJIee MOAXOASAINIMN C y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaresibckue 1eiCTBUSL:

e HCMOJBb30BaTh BOMNPOCHI KAaK  HCCIEAOBATEIBCKUA  MHCTPYMEHT
no3HaHus, (GOPMYJIHPOBATH BOMPOCHI, (PUKCUPYIOIIHUE MPOTUBOPEUUE,
npo0sieMy, CaMOCTOSATEIbHO YyCTaHABIMBAaTh KMCKOMOE M JIAaHHOE,
(dbopMHpPOBATH THUIOTE3Y, apPTYMEHTHPOBATH CBOO TIO3UITUIO, MHCHHUE;

e TMPOBOJWUTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IUTaHY HECIIOKHBIH
OKCIIEPUMEHT,  HEOOJIbIIIOE  KCCIEOBAaHWE IO  YCTAHOBJICHUIO
OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXK]ly COOOM;

e CaMOCTOSITEILHO  (hOPMYJIHUPOBAaTH OOOOIIEHUS U  BBIBOJBI IO
pe3ynbTaTaM MPOBEAEHHOTO HAOIOJEHUS, UCCIEIOBAHUS, OICHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIEHNI;

e TPOTHO3MPOBATH BO3MOXXHOE Pa3BUTHE IMPOIECCA, a TAKKE BHIABUTATH
IIPEITOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmaumeii:

e BBIBJSITH HEJOCTATOYHOCTh M U30BITOYHOCTH WH(MOPMAINU, JaHHBIX,
HEOOXOMMBIX JIJIsI PEIICHHUS 3a]1a4H;

e BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH MU MHTCPIPETUPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUSI,



BBIOMpaTh (GopMy IMpeacTaBieHUs WHDOPMAIMK W WILTIOCTPUPOBATH
peliaeMple 3aJaud CXEMaMmH, JuarpaMmaMiy, WHOW TpauKod U HX
KOMOMHAIIUSIMU;

OIICHUBATh HAJIEKHOCTh MHMOPMAITMH TI0O KPUTEPHSIM, TPEITI0KCHHBIM
YUHUTEJIEeM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBLHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

BOCIIPUHUMATh HW (HOPMYITUPOBATh CYXKACHHS B COOTBETCTBHUH C
YCIOBHSIMU W TIEISIMU OOIIEHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pCHHS B YCTHBIX M TIHMCBMCHHBIX TEKCTax, JIaBaTh
MOSICHEHUS 10 XOJy PEIIeHUs 3a/ladyd, KOMMEHTHUPOBATH MOJYYCHHBIN
pe3ynbTar;

B XOJ€ OOCYKIEHHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBbI, TPOOJIEMBI, PelIaeMoi 3a7a4r, BEICKA3bIBaTh HUJICH, HAIICJICHHBIC
Ha TOWCK pEUICHUs, COMOCTABIATh CBOU CYXKJEHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB JMAJIOTa, OOHAPYXUBATh Pa3IMuM€ U CXOACTBO
MO3UIMNA, B KOPPEKTHON ¢opme (HOpMyIupoBaTh pa3HOTIIACHUS, CBOU
BO3PaKCHUS;

NPENCTaBIsATh  PE3yNbTaThl  PEIICHUS  3aJadd, OKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  ¢opmar
BBICTYIUICHUS C Y4€TOM 3aJad TMpe3eHTallud U OCOOCHHOCTEU
ayJIUTOPHH,

MOHUMATh HW  HUCIOJIB30BaTh  MPEUMYINECTBA  KOMAaHIHONW W
WHIUBUyAIbHOW pabOThl MPU PEHICHUH YYCOHBIX MaTeMaTHYECKHX
3ajay;

OpUHUMATh 1€  COBMECTHOM  JIEATEIHHOCTH,  IUIAHUPOBATH
OpraHu3allMi0 COBMECTHOM paboOThl, pachpeneisTh BHABI padoT,
JIOTOBapUBATHCS, 00CYXAaTh MPOIECC U Pe3yJbTaT padoThl, 0000IIaTh
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNMOBBIX (opMax paboTsl (0OCykIeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE), BBIMOIHATH CBOIO YaCTh
paboThl ¥ KOOPJAWHUPOBATH CBOW JCHCTBUS C JPYTMMHU WICHAMH
KOMaH/Ibl, OIICHMBATh KaueCTBO CBOEr0 BKJaJa B OOIIUI MPOIYKT IO
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

PeryisiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusamnus:

CaMOCTOSTENIbHO COCTAaBJISATh IUIAH, AITOPUTM PEIICHHs 3aJaduu (WiIu
€ro 4acTh), BBIOMpaThb CHOCOO pelmeHuss ¢ Y4ETOM HUMEIOIIUXCS



pECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATH BApUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

e BIAAETh CNOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTpPOJIA IIpolecca Hu
pe3yJibTaTa pelieHsl MaTeMaTHYeCKON 3a/1auH;

e IIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IpPH pEIICHUU
3a/layd, BHOCHTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAACHHBIX OIIMOOK, BBISIBIEHHBIX TPYAHOCTEMH;

e OLEHUBATh COOTBETCTBHUE pe3yjibTaTa MACSITEIbHOCTH IOCTABIECHHOM
HeJIM M YCIOBUSM, OOBACHATh NPUYUHBI  JOCTHDKEHUS WK
HEJOCTM)KEHUsI  1IeNIM,  HAXOAUTh  OWIMOKY, JaBaTb  OLIEHKY
MpUOOPETEHHOMY OMBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kjacce oOyd4arolUICs MOJYYHUT CIETYIOLIUE
PEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

BreinonuaTh, coueras yCTHbIE M MUCHbMEHHBIC MPUEMBI, apU(PMETUUECKUE
JNENUCTBUS C pallMOHAIBHBIMU YUCIIaAMHU.

Haxonuth 3Hau€HUs YHUCIIOBBIX BBIPAKECHHM, MPUMEHATH Pa3HOOOpa3HbIE
CrocoObl W TpUEMBI  BBIYUCIICHHMS 3HAYEHUW JPOOHBIX  BBIPAKCHHI,
coJiepKaimx 0ObIKHOBEHHBIE U JICCITHYHBIE APOOH.

[lepexoauTh OT 0J1HOM (HOPMBI 3aITUCH YUCEN K ApYroil (mpeodpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEYHYIO JCCATHYHYIO IPOOB).

CpaBHUBATH U YNIOPAIOYMBATH PALIMOHAIBHBIEC YHCIA.

OKpyrJsTh 4ncna.

BeInmosHAT, TPUKUAKY M OIEHKY pe3yJjbTaTa BBIYMCICHUH, OICHKY
3HAYCHUW YMCIIOBBIX BBIPAXKECHUW. BBINONHATL AEUCTBUSA CO CTEINECHAMU C
HaTypaJlbHbIMU MTOKA3aTEISIMHU.

[IpuMeHsTh NOpU3HAKKM  JIEIMMOCTH, PA3J0KEHUE HAa MHOXHUTEIU
HaTypaJIbHBIX YUCE].

Pemats nmpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTIO BEJIWMYHUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peIIeHUs] 3aJad C y4ETOM OrPAHUYCHHM, CBS3aHHBIX CO
CBOMCTBAMHU PacCCMaTPUBAEMBIX 0OBEKTOB.

AJireOpandecKue BbIPAKEHUS



Hcnonp30BaTh  anreOpandyeckyrd  TEPMHUHOJOTHIO U CHUMBOJMKY,
IPUMEHATH €€ B MPOIIECCE OCBOCHUS yUeOHOT0 MaTepuara.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUN IMPHU 3a/laHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoeinonHATe mpeoOpa3oBaHUs  LEJIOrO  BBIPAXKEHUS B  MHOTOWIEH
IPUBEJICHUEM MOJOOHBIX CJIaraeéMbIX, PACKPBITUEM CKOOOK.

BpINONMHATE YMHOXXEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOTOWICHA Ha
MHOTOYJICH, MPUMEHITH (POPMYJIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcyiecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HAa MHOMKUTEIU C MOMOUIBIO
BBIHECEHHS 32 CKOOKM OOIEro MHOXWTENSA, TPYHIUPOBKU CIIAraeMbIX,
IpUMEHEHUs1 (POPMYJI COKPALLIEHHOTO YMHOKEHUSI.

[IpumeHaATh TpeoOpa3oBaHUs MHOTOWICHOB JMJIA PELICHUS Pa3IudHbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPaJIbHBIMU IOKAa3aTEISIMU JUIA
peoOpa30BaHusl BbIPAXKEHUII.

YpaBHeHUS U HEPABEHCTBA

Pemrars nuHENHBIE ypaBHEHHS C OHOW MEPEMEHHOM, TPUMEHSIS ITPABUIIA
Iepexoa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY eMmy. [IpoBepsTs,
ABJISICTCA JIA YUCIIO KOPHEM YPaBHEHHS.

[TpumensaTts rpaduueckre METOABI PU PEIICHUN JTHHEHHBIX YPABHCHUN U
UX CUCTEM.

[TogOupaTe mpuMepsl Hap 4YKCEN, ABISIOUIMXCS PEIICHUEM JIMHEHHOIro
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C
IBYMsI TIEPEMEHHBIMH, MOJb3YSICh I'paUKOM, MPUBOJIUTH MPUMEPHI PELIECHUS
YPaBHEHHS.

Pemars cucrtemsbl IBYX JIMHEMHBIX YPABHEHUN C ABYMS NEPEMEHHBIMH, B
TOM 4uciie TpaduuecKH.

CocTaBisATh M pelaTh JMHEHMHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHUM II0 YCJIOBHUIO 33Ja4d, HHTEPHPETUPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3a/1a4 MOJyYECHHBIN pe3yJIbTar.

DyHKUNHA

N300paxkath Ha KOOPJAMHATHOW TMPSMON TOYKH, COOTBETCTBYIOIINE
3a/laHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alUChIBATh YHCIIOBHIE
IPOMEKYTKH Ha alNre0pandyeckoMm si3bIKe.

OrMeuarb B  KOOPJAMHATHOM IIJIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJIMHATAaM, CTPOUTh Trpapuku JUHEHHbIX (QyHKIUH. CrpouTh Trpaduk

GyHKINHN y = [X|.



OnuceiBaTh € NOMOIIBIO (DYHKIMI HK3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMsI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOJUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumarts rpadpuyeckuii cnocod NpeacTaBiICHUs U aHallu3a HHGOpMaIIIH,
U3BJIEKATh W MHTEPIPETUPOBATh HHPOPMALMIO U3 TPaQUKOB peabHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K konmy oOyuenus B 8 kiacce 0oOy4aromuics TOJMYYUT CIICTYIOITHE
MIPEAMETHBIE PE3YJIBTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcrnons30BaTh HavaJabHbIE IPEICTABICHNAS O MHOKECTBE IEUCTBUTEIIBHBIX
yucen s CpaBHEHHUSA, OKpYIJEHUS U BBIYUCIEHHWH, HM300pa)kaTh
JNEUCTBUTEBHBIE YUCIIA TOYKAMU Ha KOOPAUHATHOMN ITPSAMOM.

[IpuMeHATh MOHATHE APUPMETHUECKOIO KBAJIPATHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHH, UCIOJIB3YS MPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIIOJIHATh
npeoOpazoBaHusl BBIPAXKEHUN, COJCpPIKAIIMX KBAJpPaTHbIE KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEMN.

Hcnonb30Bath 3an1Mcu OOJIBIIMX U MAJIbIX YUCEN C TOMOILBIO AECATUYHBIX
npoOeii u creneHelt uucna 10.

AJire0panvecKue BbIPaKeHUs!

[IpuMeHATh TMOHATHUE CTENEHW C UEIbIM [OKA3aTEeJNEeM, BBINOIHATh
npeoOpa30BaHus BbIPAKEHUH, COAEPKAIIMX CTENEHH C LIEJbIM MOKa3aTeseM.

BBINONHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PALIMOHATIBHBIX BHIPAKEHUIM
Ha OCHOBE MpaBWJI JIEHCTBUI HaJl MHOTOUJIEHAMU U alredpandeckKuMu IpoosiMu.

PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensaTh npeoObpa3oBaHus BbIpAXKEHUH ISl PEIICHUS PAa3IMYHbIX 33]a4
13 MaTeMaTHKU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeliHble, KBaJpaTHbIC YPABHEHUS U PAllMOHAJbHBIE YPABHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

IIpoBoauTe mpocTENIINE UCCIIEN0BAHNS YPABHEHNUN U CUCTEM YPaBHEHMU,
B TOM YHCJI€ C MPUMEHEHUEM Ipa@uuecKux MNpeacTaBieHui (yCTaHaBIIUBATh,
MMEET JIM YPAaBHEHUE WJIA CUCTEMA YPAaBHEHHUU PEIICHMS, €CIU HMEET, TO
CKOJIbKO, U MpoyYee).

[TepexoauThs OT cia0BeCHON (POPMYITUPOBKH 3aJlaud K €€ alredpandeckoin
MOJENN C IIOMOLIBIO COCTABJEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHHI,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJladyd MOJTYYEHHBIH
pe3yJbTar.



[IprMeHATh CBOMCTBA YHWCIOBBIX HEPABEHCTB JISI CPABHEHUSA, OLIEHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHONW M WX CHUCTEMBI, JaBaTh
rpadUyecKy0 WIUTIOCTPAIIMI0 MHOXKECTBAa PEIICHH HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHuMaTh U UCTIOIB30BATh (PYHKIIMOHAIbHBIC TIOHATUS U SI3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUCHUS), ONPECNATh 3HAaUCHUE (PYHKIIUU 10 3HAYCHHUIO
apryMeHTa, ONpeIesATh CBOWCTBA (DYHKIIUU MO €€ rpaduKy.

Ctpouts rpaduku 3J1eMEeHTapHBIX (YHKIMA BUIA:

y =k/x, y =x2, y = x3,y = x|, y = VX, OIIHCBIBATb CBOICTBA UHCIOBOIL
byHKIuu 110 €€ rpaduky.

K koniy oOyueHuss B 9 kjacce oOydYarolUiiCsi MOJYYHUT CIETYIOIIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia u BBIYMCTICHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

Boimonsaate apudmernueckue IEHCTBHUS € palMOHATIBHBIMH YHUCIIAMH,
codeTass YCTHbIE W THUCbMEHHbIE TPUEMBI, BBINOJHATh BBIUUCICHUS C
MPPALMOHATIBHBIMU YHACIAMU.

Haxoguts 3HaueHUs CTENEHEW C LEJIbIMU IOKA3aTeIsIMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHHUIA.

OKpyrJisiTh ICMCTBUTENIbHBIE YHUCIA, BBINOJHATh MPUKUIKY pPE3ysbTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHU.

YpaBHeHMs U HEPABEHCTBA

Pemiars nuHeiiHbIE U KBaJpaTHbIE YPABHEHUS, YPABHEHUS, CBOJSIIMECS K
HUM, IPOCTEHIITINE NPOOHO-PAIIMOHATIEHBIE YPaBHECHHUS.

Pemars cuctembl IByX JIMHEMHBIX YpPABHEHHUU C JABYMS NEPEMEHHBIMHM U
CUCTEMbI JBYX YypaBHEHHMI, B KOTOPbIX OJIHO YpaBHEHUE HE SBISAETCS
JIMHENHBIM.

Pemarp TekcTOBBIE 3a7auM anreOpanyecKuM CIIOCOOOM C IOMOIIBIO
COCTAaBJICHHUSI YpPaBHEHUS WM CHCTEMbl JBYX YpPaBHEHUH C JByMs
EePEMEHHBIMH.

[IpoBoauTe mpocTenIve UCCIIEI0BaHNsI YPABHEHUN U CUCTEM YPAaBHEHMU,
B TOM YHCJIE€ C MPUMEHEHUEM TrpaduyecKux MpeCTaBlieHUu (yCTaHABIMBATH,
MMEET JId ypaBHEHHE WM CHUCTEMa YpPaBHEHUW pEIICHUs, €CIU UMEET, TO
CKOJIBKO, U Mpoyee).

Pemate nuHeiiHbIe HEpaBEHCTBA, KBaJApPAaTHBIE HEPABEHCTBA, U300paxaTh
pelieHre HepaBEHCTB Ha YMCIIOBOW MPSAMOM, 3alIUCHIBATh PEIICHUE C MOMOIIbIO
CHUMBOJIOB.



Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABCHCTB,
BKJTFOUAIOIIME KBaJ[paTHOE HEPABEHCTBO, H300pakaTh PEIICHHE CHUCTEMBI
HEPABCHCTB HAa YHMCJIOBOM TMPSIMOM, 3aIlUCBhIBATh PEIIEHWE C MOMOUIBIO
CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPHU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUNHA

Pacno3naBaTh ¢GyHKIMM H3y4eHHBIX BHJIOB. [loKa3bIBaTh CXeMaTHYECKU

PACIIONIOKEHNE HAa KOOPAUHATHOM IJI0CKOCTH TpadukoB QyHKIMIA Buaa: y = kx,
y=kx+b y=kix,y=ax2 +bx +c, y=x3, y=1x, y = |x|, B 3aBucumoctu ot
3HAYEHHH KOY()OUIIMEHTOB, OIMCHLIBATL CBOMCTBA (DYHKIIHIA.

Crpouts 1 n300paxaTb CXeMaTUYECKH TpaduKU KBAaAPATUUHBIX (PYHKIIMM,
OIUCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (YHKIUH 10 UX rpadukam.

Pacno3naBaTe KkBajpaThuHyro (QYHKIHIO 10 (QopMylse, MNPUBOIUTH
MpUMEPHI KBAAPATUUHBIX (DYHKIMHA U3 peabHOU KU3HU, PU3UKH, TEOMETPHH.

YucJioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacnio3naBaTh apuMeETHUECKYI0O UM TE€OMETPUUYECKYI0 IPOrpeccUuu IpU
pa3HbIX COCO0aX 3a7aHMsl.

BbBINONHATE BBIYMCIEHHUS C UCIOJb30BaHMEM (POpPMyN n-ro ujeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX N YJICHOB.

N300paxaTh 4JieHbl IOCIENOBATENbHOCTH TOYKAMH Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemate 3aaum, CBSI3aHHBIE C YMCIIOBBIMU MOCIEN0BATEIBHOCTSIMH, B TOM
yuciae 3aJayd M3 PealbHOM KU3HM (C KCIOJIb30BAHHEM KaJIbKYJSATOPA,
U (POBBIX TEXHOJOTHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrpoubusie | Ilpakruyeckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| Yucaa u BeIUMCIeHU. PalimoHanbHbIE 75 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 2 1
AJIreOpaiiecKHe BhIPaKCHHA 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 20 1
Y PaBHEHNS U HEPABCHCTBA https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOPJHHATSL H IPagHIH. DyHKLHH https://m.edsoo.ru/7£415b90
bu6nmoreka [JOK
IT 1
> OBTOpCHHE H 0bobeHHe 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kounrpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Uucna u Beruncnenus. KBagpartHeie 15 bubnuorexa [JOK
KOpHU https://m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHp ¢ UeabiM 7 bubnuorexa [JOK
IoKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BbIpaKCHUS. 5 | bubnnoreka [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKEHUS. 15 | bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 | bubnmnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHe epaBeHcTBa. HepaBeHcTBa 12 1
DABHCHHA H HEPABEHCTS PaBeHCTE https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 D .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
yHICIH. HCIOBbIC QyHKIH https://m.edsoo.ru/7f417af8
b K
10 [ToBTOpenue n 06obIIEeHNEe 6 2 nosmorexa LO

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




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME




9 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Kontpoabubie | IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Uucna u BeluncieHus. J{elicTBUTENbHbIE 9 bubnuorexa [JOK
qycia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOM MEepEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnnoreka [HOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
o 1 1
> YHKIHH 6 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
4 15 1
6 AICTIOBRIC TOCTEAOBATEALHOCTH https://m.edsoo.ru/7f419d08
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 13 | bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBULIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
Ne i/ Tema ypoxa JIeKTPOHHBbIe LU (PoBbIE 00pa3oBaTebHbIE
KonuyectBo | pecypcsl
4acoB
1 [ToHsiTHE panOHABHOTO YKCIIa 1
) Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue neiicTBus ¢ 1
paIoHaIbHBIMU YHCIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMHU
6 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsaounBaHue |
paIMOHATBHBIX YHCE
g CpaBHeHue, ynops04MBaHue 1
paIMOHATIbHBIX YHCE
9 CpaBHeHue, ynopsa04MBaHue :
palOHAJIbHBIX YHCE
10 CreneHb ¢ HaTypalbHBIM MTOKA3aTeIeM 1 bu6muoreka [{OK https://m.edsoo.ru/7f4211de

11

CreneHb ¢ HaTypalbHBIM MTOKa3aTEIEM

but6mmoreka [{OK https://m.edsoo.ru/7f421382




12 CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM bubnuoreka IIOK https://m.edsoo.ru/7f42154e

13 CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM bubnuoreka IIOK https://m.edsoo.ru/7f4218be

14 CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM

1 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

17 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU

18 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU

19 [Ipu3Haku AeIMMOCTH, Pa3JIoKEHUS Ha
MHOXHUTEJIN HATYPATbHBIX YUCEIT

20 [Ipu3Haku AeTMMOCTH, Pa3JIoKEHUS Ha
MHOXHUTEJIN HATYPAIbHBIX YUCEIT

)1 Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHasi IPOMOPIIUMOHATIBHOCTH

2 Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH

3 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

)5 KonTponbhas pabota no teme

"PaninoHanbpHbIE ynciia'




26

BbykBeHHble BbIpaXXKEHUS

bu6nuoteka LIOK https://m.edsoo.ru/7f41feec

27 DopmyIibl
28 DopmyJibl
29 [Tepemennsbie. JlomycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
30 packpbiTHE CKOOOK U IIPUBEICHUE bubnunoreka L{OK https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
31 pacKpbITHE CKOOOK U TIPUBEACHUE bubnnorexa LHOK https://m.edsoo.ru/7f41fd70
MOAOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 PacCKpBITHE CKOOOK U MPUBEICHNE
MOAOOHBIX ClIaraeéMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 pacKkpbITHE CKOOOK U TIPUBEICHUE
MOIOOHBIX CIaraeMbIxX
34 g:s:;zzi:;enelm © HATYPAILHBIM bu6muoteka L{OK https://m.edsoo.ru/7f421382
35 E:E:LZZ?IZLCHCHH ¢ HATYPAJIbHEIM bubmuoreka IIOK https://m.edsoo.ru/7f42154e
36 E:E:LZZ?IZLCHCHH ¢ HATYPAJIbHEIM bubmuoreka IIOK https://m.edsoo.ru/7f4218be
37 MHorouJieHbI bubmuoreka IIOK https://m.edsoo.ru/7f42276e
38 MHorouyieHbI bubmuoreka IIOK https://m.edsoo.ru/7f422930
39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nunoteka LIOK https://m.edsoo.ru/7f422af2




MHOT'O4JICHOB

CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUEC

40 MHOLOWICHOR 1 bu6numoteka LIOK https://m.edsoo.ru/7f422¢c8
41 CHOAKCHHE, BIMHTAHHC, YMHOKCHHC 1 bubmmoreka I{OK https://m.edsoo.ru/7f422fca
MHOT'OYJIEHOB
42 CHOACHHE, BIMHTAHHE, YMHOKCHHC 1 Bu6morexa LIOK https:/m.edsoo.ru/7f423182
MHOT'O4JIEHOB
43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS 1 bubnnorexa LHOK https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS 1 bubnnorexa LHOK https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPAIIEHHOIO YMHOXKCHUSA 1 bub6nunoreka LITOK https://m.edsoo.ru/7f424¢12
46 @opMyIIbl COKPAIIEHHOIO YMHOKCHUSA 1 bub6nnoteka LIOK https:/m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIIEHHOIO YMHOXKCHUSA 1 bub6nuoreka LIOK https://m.edsoo.ru/7f4251d0
48 Paznoxenrne MHOro4ieHOB HA MHOKHUTEIN 1 bubmuoreka I{OK https://m.edsoo.ru/7f423312
49 Paznoxenrne MHOrO4ieHOB HA MHOKHUTEIN 1 bubnuoreka [{OK https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOro4JIeHOB HA MHOKHUTEIN 1 bubnuoreka ITOK https://m.edsoo.ru/7f4239de
51 Pa3no)xeHne MHOTO4JIEHOB HA MHOKHUTENN 1
50 KonrtponbHas pabora no Teme 1
"AnreOpanyeckue BbIpaxeHus"
53 VYpaBHeHHe, paBuiIa IpeoOpa3oBaHUs ]
YPaBHEHUs1, PABHOCWJIBHOCTh YPaBHEHUM
54 JInnelinoe ypaEHeHHe C OJIHOH vnepeMeHHOI"d, 1
pelLlIeHNE JIMHEWHBIX ypaBHEHUN
55 Jlreitrioe ypaEHeHHe ¢ ORE0R fl CPEMEHHON, 1 bubnmoreka [{OK https://m.edsoo.ru/7f420482
pelLlIeHNE JIMHEWHBIX ypaBHEHUN
56 JInHelHOEe ypaBHEHME C OJHOU IEPEMEHHOMN, 1




pelIeHNe JIMHEHHBIX YPaBHEHUI

57 Pemenue 3aa4d ¢ moMoIIbO ypaBHEHHI 1 bu6mmoteka LIOK https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4d ¢ moMoIIbIO YpaBHEHHI 1 bu6nmoteka LIOK https://m.edsoo.ru/7f420806
59 Pemenue 3aga4d ¢ moMoIIbO ypaBHEHHI 1 bu6nmmoteka LIOK https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIb0 ypaBHEHUH 1 bu6nmoteka LIOK https://m.edsoo.ru/7f420e6e
61 JluneHROe ypaBHEHHE ¢ MByMS 1 bu6nuoteka LIOK https://m.edsoo.ru/7f427¢32
MIEPEMEHHBIMH U €ro Tpaduk
62 JluHeHROe ypaBHEHHE ¢ NByMS 1 bu6nuoteka LIOK https://m.edsoo.ru/7f427e8a
MEPEMEHHBIMH U €ro Tpaduk
63 CucTema IBYX TMHCHHBIX YPABHEHHH ¢ 1 bu6nuoteka LIOK https://m.edsoo.ru/7f42836¢
JBYMsI IEPEMEHHBIMU
64 Cucrema 1ByX JUHEHHBIX YPABHEHUM C 1
JBYMSI IEPEMEHHBIMHU
65 Cucrema 1ByX JTUHENHBIX YPABHEHUH € 1
JBYMS TIEPEMEHHBIMHU
66 Cucrema 1ByX JTUHEHHBIX YpaBHEHHI ¢ |
JBYMSI TIEPEMEHHBIMHU
67 Pemenue cucrem ypaBHEHUI 1 bubnnorexa [HOK https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUN 1 bubnnorexa LHOK https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHH 1 bubnmnoreka [{OK https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEHUN 1
71 Pewrenue cucreM ypaBHEHUN 1
72 Ko OIbHTP abora o reve "Jlnefiibie 1 Bu6mmoteka ITOK https:/m.edsoo.ru/7f421044
ypaBHEHUS
73 Koopaunara Touku Ha npsmMoit 1 bubnnoreka [{OK https://m.edsoo.ru/7f41de76




74 HucnoBbie TPOMEKYTKU 1 bubnuoteka [{OK https://m.edsoo.ru/7f41dff2
75 HucnoBbie TPOMEKYTKU 1
76 Paccrosnue Mue>1<z[y ,Z[BYM?I TOYKaMHU |
KOOPAMHATHOH NpsIMOM
77 PaccrosiHne Mexy IByMs TOUKaMU |
KOOpJAMHATHOMU NPAMON
78 HpsmoyrombHas ceTeMa KOOpIHHAT Ha 1 bu6numoteka LIOK https://m.edsoo.ru/7f41el6e
TUIOCKOCTH
79 Hpamoyrobiiast CHCTEM KOOPUHMHAT ia 1 bubnnorexa LHOK https://m.edsoo.ru/7f41e42a
TUIOCKOCTH
80 [Tpumeps! rpadukoB, 3a1aHHBIX opMyTamMu 1 bubnnorexa LHOK https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX opMyTamu 1 bubnnorexa LHOK https://m.edsoo.ru/7f41ed80
82 ITpumeps! rpadukoB, 3a1aHHBIX (popMynamu 1
83 Urenue rpauKoB peaibHbIX 3aBUCUMOCTEMN 1 bu6muoreka LIOK https://m.edsoo.ru/7f41ea24
84 Urenue rpauKoB pealbHbIX 3aBUCUMOCTEMN 1
85 [Tonarue QpyHKIUU 1 bu6mmoreka LIOK https:/m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN 1
87 CaoiicTBa pyHKIUI 1 bu6muoreka LIOK https://m.edsoo.ru/7f41f078
88 CaoiicTBa GyHKIHIA 1 bubnmnoreka [{OK https://m.edsoo.ru/7f41f1fe
89 Jlunelinas QyHKIUSA 1 bu6mumoteka LIOK https://m.edsoo.ru/7f427282
90 Jluneitnas pynkuus 1 bubnmnoreka [{OK https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TUHEHHON HYHKITUU 1 bubnmnoreka [{OK https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKINH 1
93 I'paduk pynkumn y =[x| 1




94 I'paduk pynkuuu y =[x| 1
KonTponbHas padoTa 1mo Teme

95 "Koopaunats! u rpapuku. Oynkuuu" / 1 bubmuoreka I{OK https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepouHas paboTa
HroroBas koHTpOJIEHAS paboTa /

96 TOroB Hv HIpOIIbHAZd pabot 1 Bbu6nuoteka LIOK https://m.edsoo.ru/7f429¢c6¢
Bcepoccuiickas mpoBepouHas paboTa

97 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB |
Kypca 7 Kimacca, 00001eHIe 3HAaHHHA
IT € OCHO 0 I €T0J10

98 OBTOPEHIE OCHOBHDIX TOTTTII 1 METOAOB 1 Bu6miorexa LIOK https://m.edsoo.ru/7f429£32
Kypca 7 Kiacca, 0000eHre 3HAaHUHA
[ToBTOpEHME OCHO 0 I €T0J10

99 PTOPEHHC OCHOBHLIX TIOHATHH va[ TOROB 1 bubmnorexa IOK https://m.edsoo.ru/7f42a0e0
Kypca 7 Kimacca, 0000IeHre 3HAaHHUHA

100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB |
Kypca 7 kiacca, 000011eHre 3HaHUIA
[ToBTOpEHME OCHO 0 5 €TI0

101 BTOpeHH HOBHPIX TTOMTHH HVM TOAOB 1 bu6mmoteka IIOK https://m.edsoo.ru/7f42a27a
Kypca 7 kiacca, 000011eHIe 3HaHU
[ToBTOpEHME OCHO OHSITUI U METOJIOB

102 BTOPEHHE OCHOBHBIX TOH . A 1 bubnuoreka ITOK https://m.edsoo.ru/7f42a900
Kypca 7 kinacca, 00001IeHre 3HaHHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




8 KUIACC

KoimuecTBo DJIeKTpOHHbIe UG poBbIE
4acos o0pa3oBaTe/bHbIE PECypPChl
1 KBagpaTHbiii KOpeHb U3 UKciia 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
bubnnoreka HOK
2 [TonsTre 06 UppaMOHAIEHOM YHCIIE 1 https://m.edsogru/7f42eaaa
3 Jecartuunble NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI 1
4 Jecaruunple NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI 1
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHuE 1eHCTBUTENbHBIX YUCEI 1
7 CpaBHeHuE 1eHCTBUTENbHBIX YUCEI 1
8 ApudmeTnueckuil KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CoiicTBa apu(MeTHUECKUX KBapaTHBIX KOPHEN 1 brbmmorexa [TOK
https://m.edsoo.ru/7f42d862
11 CaolicTBa apu(pMeTHYECKUX KBAAPaTHBIX KOpHEN 1 bubmmorexa LOK
https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHme YNCTOBBIX BEIPAKECHHH, COEPIKALTNX 1 bubnuotexa [JOK
KBaJpaTHble KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHme YNCTOBBIX BEIPAKECHHH, COEPIKALTUX 1 bubnuotexa [JOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHme YNCTOBBIX BEIPAKECHHH, COEPIKALTUX | bubnuotexa [JOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHne YNCIOBBIX BBIPAXKEHUN, COAEPIKAIINX 1 bubmmoreka [IOK




KBaaApaTHbIC KOPHHU

https://m.edsoo.ru/7f42e262

bu6nmmoreka [IOK

16 Crenens C 1eJIbIM TTOKa3aTelieM hitps-//m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pa3mepbl 00beKTOB
17 OKPY’KaIoIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHIL 10 bubnmoreka [JOK
KOCMHYECKHX 0OBEKTOB), ITTUTEIHHOCTD MPOIIECCOB B https://m.edsoo.ru/7f436098
OKPY’KaloIlleM MUpE
18 CBOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelieM bubmmorexa [JOK
https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHHU C IIENBIM ITOKa3aTeIEM bubmorexa LOK
https://m.edsoo.ru/7f435648
20 CBoOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelieM bubmmorexa [JOK
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHHU C IENIBLIM ITOKa3aTeIEM bubnmorexa OK
https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubnnorexa LIOK
https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuiieH
24 KBanparsslii TpéxuineH
25 Pa3znosxenue kBagpaTHOro TpEXUIEHA HA MHOKUTEIU brbmmorexa [TOK
https://m.edsoo.ru/7f42fd38
26 Pa3znoxxenne kBagpaTHOro TpEXUIeHa HA MHOXKHUTEIN bubmmorera HOK
https://m.edsoo.ru/7f42fd38
7 KonTponpHas paborta o Temam "KBajipaTHbie KOpHHU. bubmuorexa [JOK
Crenenu. KBagpatHslii Tpexuien" https://m.edsoo.ru/7f42ec80
28 AnreGpanueckas ApooOb bubnmoreka [JOK




https://m.edsoo.ru/7f430382

I[OHYCTI/IMBIG 3HAYCHHA IICPEMCHHBIX, BXOOAIIUX B

29
anreOpanyecKre BEIPaKECHUS
30 JlonycTuMble 3Ha4E€HUS IEPEMEHHBIX, BXOSALINX B
asireOpanyecKkue BbIpaXKEHUs
31 OcHoOBHOE CBOMCTBO ayiredpandeckon Jpoou bubmorexa [TOK
https://m.edsoo.ru/7f4308e6
32 Coxkparienue apobeit bubmorexa LHOK
https://m.edsoo.ru/7f430a8a
33 Cokpaienue apooei bubnnorexa LIOK
https://m.edsoo.ru/7f430f44
34 Coxkparnienue apobeit bubmorexa LHOK
https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIYUTAHUE, YMHOKEHHUE U JCJICHHE bubmmoteka [IOK
anreOpanyeckux Apooeit https://m.edsoo.ru/7f43128¢c
36 CrnosxeHue, BBIMUTAaHUE, YMHO)KEHUE U JIETICHUE bubnuoreka [JOK
anreOpanyeckux Apoodeit https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BBIMMTAaHUE, YMHO)KEHUE U JIETICHUE bubmuoreka [JOK
anreOpanyeckux Apoodeit https://m.edsoo.ru/7f4318c2
18 CrnosxeHue, BBIMMTAHUE, YMHOKEHUE U JIETICHUE bubmuoreka [JOK
anredpanveckux apooei https://m.edsoo.ru/7f431a20
39 [Ipeo6pa3zoBanue BbIpaXeHHil, coaepKalux bubmmoreka [JOK
anredpandeckue 1podu https://m.edsoo.ru/7f43259¢
40 [Ipeo6pa3zoBanue BbIpaXeHU, CoepKaluX bubmmoreka [JOK
anredpandeckue 1podu https://m.edsoo.ru/7f432736
41 [TpeoOpa3zoBanue BbIpaXeHH, CoaepKaluX bubmuoreka [JOK




anreOpanveckue Jpoou

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

4 KoHnTtposbHast pabota mo teme "Anredpandeckas bubnnoreka HOK
Ipoob" https://m.edsoo.ru/7f431d36
bubnmnoreka HOK
43 Kpazpatioe ypasrerie https://m.edSO(I)l.ru/7f42caela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa LHOK
https://m.edsoo.ru/7f42eela
46 ®opmya KOpHEW KBapaTHOTO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42£158
47 dopMyna KOpHEW KBaIpaTHOTO YpaBHEHUs brbmmorexa [TOK
https://m.edsoo.ru/7f42f3f6
48 ®dopmysa KOpHEH KBaIpaTHOTO YpaBHEHUS bubmmorera LOK
https://m.edsoo.ru/7f42f5a4
bubnmnorexka HOK
49 Teopena Brera https://m.edso:)_.lru/7f42fef0
bubnmnoreka [JOK
50 Teopena Bitera https://m.edsocL).Iru/7f430076
51 Pemienne ypaBHeHUM, CBOASIIMXCS K KBaIpaTHBIM brbmmorexa [TOK
https://m.edsoo.ru/7f43c542
52 Pemrenne ypaBHeHuUM, CBOAAIMMXCS K KBaIPaTHBIM bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue ApoOHO-palliOHATIBHBIE YPAaBHEHHS bubmmorexa LIOK
https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-palliOHAbHBIE YPaBHEHUS brbmmorexa [TOK

https://m.edsoo.ru/7f432b6e




55 Penienne TeKCTOBBIX 3a7a4 ¢ IOMOILBIO KBAJPaTHBIX bubnumoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42f75¢
56 Penienne TeKCTOBBIX 3a7a4 ¢ IOMOILBIO KBAJPaTHBIX bubnumoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTponpHas padora o teme "Kanpartabie bubnmnoreka HOK
ypaBHeHHUA" https://m.edsoo.ru/7f4301f2
JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMH, €TO
58 rpaduK, IpUMEpHI PELICHUS YPAaBHEHUH B IEJIBIX
quciax
JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMH, €TI0
59 rpaduK, IpUMEpHI PELICHUS YPAaBHEHUH B IIEJIBIX
YHuCIIax
JInneliHOE ypaBHEHHE C IBYMS IEPEMEHHBIMH, €TO
60 rpaduk, IpUMepsl PELICHNs YPaBHEHUH B LIEJbIX
YHUCIIax
61 Pewienne cucreM IByX JIMHEWHBIX YPABHEHUMN C IBYMs
NIEPEMEHHBIMU
6 Pemenue cucreM AByX JIMHEHHBIX ypaBHEHUH C IBYMsI
NIEPEMEHHBIMU
63 Pewienue cucreM IByX JIMHEWHBIX YPAaBHEHUMU C IBYMs
NIEPEMEHHBIMU
64 [Ipumeps! perieHns CuCcTeEM HETUHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
65 [Ipumeps! perieHns CuCcTeEM HETUHENHBIX YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU
66 ['paduaeckast maTEpHIpETALIUS YPABHEHUS C JBYMS bubnuotexa [JOK




MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUH C
JIBYMsI IEpEMEHHBIMU

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

['padmyeckas uHTEpIpeTallnsl YPABHEHUS C IBYMS

67 IIEPEMEHHBIMU U CUCTEM JIMHEVHBIX YPABHEHUM C bubmmorexa [TOK
https://m.edsoo.ru/7f43d6d6
JBYMsI IEpEMEHHBIMU
68 Pemrenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM
ypaBHEHU I
69 PemreHne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM
ypaBHEHUI
70 PemeHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO CUCTEM
ypaBHEHU U
71 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
73 HepaseHcTBO ¢ 0/1HO TepeMeHHON
74 Jlunelinbie HEPABEHCTBA C OJTHOM TIEPEMEHHOM 1 UX bubnmnoreka [JOK
peurenue https://m.edsoo.ru/7f42c692
75 JInHeiHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN U UX bubmuorexa [JOK
peurenue https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOMN U UX
pemenue
77 CucreMbl TUHEWMHBIX HEPABEHCTB C OJTHOM MEPEMEHHON bubnuotexa [JOK
U UX pEIICHHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHON bubnuotexa [JOK
U UX pelIeHne https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHON

" UX PCIICHHUC




20 N3o0pakeHue penieHus JUHEHHOTO HePaBEHCTBA U UX 1 bubnnoreka HOK
CHCTEM Ha YUCJIOBOM MPSAMON https://m.edsoo.ru/7f42c9e4
81 N3o0pakeHue penieHus JUHEHHOTO HEPABEHCTBA U UX | bubnnoreka HOK
CHUCTEM Ha YMCIIOBOM IIPSAMOMN https://m.edsoo.ru/7f42c9e4
2 KontponsHast pabora o Temam "HepaBeHcTBa. |
Cucremsl ypaBHeHHI"
83 [Nonstue pyHkunM 1 bubmorexa LHOK
https://m.edsoo.ru/7f433c12
84 O6unacTh onpeaeneHuss 1 MHOXKECTBO 3HAYCHUIA 1 bubmuorexa [HOK
byHKIIUN https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN 1
86 I'paduk pynkunu 1
87 CoiicTBa (yHKIIMH, UX OTOOpakeHHE Ha rpaduke 1
88 Yrenue u noctpoeHue rpaguxoB GyHKIUH 1
29 [Tpumeps! rpadukoB GYHKIUH, OTpaskarOIINX |
peasbHbIE TPOLIECChI
90 OYHKIINH, OMHUCHIBAIOIIUE MPSMYIO H 00paTHYIO 1 bubmuorexa [JOK
IPONOPLHOHATIBHBIE 3aBUCUMOCTH, X Tpa(uKH https://m.edsoo.ru/7f434bbc
91 ['unep6omna 1
2 Tunepbom S
93 Tpaduic pynicuin y =x* ! Etptlfg/y/lgeegsigr(z/SMMSD
94 Oyuknun y =x%, y = x°, y = VX, y = [X|; rpadudeckoe | bubmmoreka [JOK
pelICHUEe YPAaBHEHUI U CUCTEM YPAaBHEHUN https://m.edsoo.ru/7f434d38
95 IToBTOpEHNE OCHOBHBIX IIOHATHI U METOLOB KypCOB 7 1 bubmmoreka [JOK




u 8 KiaccoB, 00o001eHue 3Hanui / Beepoccuiickas https://m.edsoo.ru/7f4371aa

poBepoyHas paborta
96 Hrorosast koHTpoibHas paboTa / Beepoccuiickas | bubnnoreka HOK

npoBepoyHas pabora https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB KypCOB 7 |

1 8 K1accoB, 0000IIeHNEe 3HAHUH
08 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B KYpCOB 7 | bubnuoreka [JOK

1 8 K1accoB, 0000IIeHNe 3HAHNUH https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B KYpCOB 7 | bubnuoreka [JOK

1 8 K1accoB, 0000IIeHNe 3HAHNUN https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B KYpCOB 7 | bubnunoreka [JOK

1 8 Kj1accoB, 0000IIeHNEe 3HAHUN https://m.edsoo.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX OHATHIN U METOA0B KYpPCOB 7 | bubmuorexa [JOK

U 8 KJ1accoB, 0000IIeHNE 3HAHUN https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX OHATHN U METOA0B KYpPCOB 7 | bubmuotexa [JOK

u 8 K1accoB, 0000IIeHNe 3HAHUH https://m.edsoo.ru/7f437858
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9 KIIACC

DJIeKTpOoHHbIe U pPOBbIE

Kommuecrgo  00Pa30BaTelbHbIE
JACOB pecypcsl
| PanyonaneHbIe yKcia, MPPALMOHAIBHBIE YNACIIA, KOHEYHBIE U |
OeCKOHEUHBIE IECATHYHBIC IPOOH
) MHOXECTBO IEUCTBUTEIBHBIX YACEIT; JEHCTBUTEIbHBIE YNCIIA KaK |
OeCKOHEUYHBIE IECATHYHBIC IPOOH
3 B3anMHO 01HO3Ha4YHOE COOTBETCTBUE MEXKIY MHOKECTBOM |
JEUCTBUTEIIBHBIX YUCEI U MHOKECTBOM TOYEK KOOPAUHATHOM IPSIMOU
4 CpaBHeHHUE IEHCTBUTENBHBIX YHCEI, apU(PMETHYECKHE JCHCTBUS C |
JNENCTBUTEILHBIMU YUCIIAMHU
5 [TpubnnxEHHOE 3HaYeHNE BEIMYUHBI, TOYHOCTb MPUOIHKEHUS 1
6 Oxkpyrienue gucen 1
7 Oxkpyrienue gucen 1
8 [Ipukuaka v OLlEHKa pe3yJbTaTOB BEIYMCICHUN 1
9 [Ipukuaka v OLIEHKa pe3yabTaTOB BEIYMCICHUN 1
10 JIuneliHoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM 1 bubmmorex TIOK
https://m.edsoo.ru/7f43bf66
11 JInneliHoe ypaBHeHue. Pelienre ypaBHEHUN, CBOAAIIUXCS K TMHEHHBIM 1
12 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHMM, CBOASIINXCS K 1 bubmuorexa [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43c542
13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHMM, CBOASIINXCS K | bubnuorexa [IOK

KBaJApaTHBIM

https://m.edsoo.ru/7f43c542




bu6mmoreka [IOK

14 DHKBAAPATHEIC yPABHCHIA : https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
16 IIpuMepsl perieHns ypaBHEHUM TPETbeU U YETBEPTOU CTEIICHEN |
pa3IoKEHUEM Ha MHOKUTENH
17 [IpuMeps! perieHus ypaBHEHUM TPETbEW U YETBEPTOU CTEIICHEN |
pa3IoKEeHUEM Ha MHOXKUTEIH
18 Pemenue npoOHO-paliMOHaNIbHBIX YpaBHEHUN 1 bubmorexa LHOK
https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paliMOHaIbHBIX YpaBHEHUN 1 bubmmorexa [TOK
https://m.edsoo.ru/7f43c9b6
20 Pemenue TekCTOBBIX 3aa4 alnredpandeckuM METOJ0M 1
21 Perrenne TeKCTOBBIX 3a/1a4 aNreOpanyecKuM METOJIOM 1
22 Perrenne TeKCTOBBIX 3a/1a4 aNreOpandyecKuM METOJIOM 1
23 KontponbHas padoTa o Teme "YpaBHEHUS C OJTHON TTepeMeHHOI" 1
24 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk 1 bubmmorexa [OK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk 1 bubmmorexa [TOK
https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C IByMs IEPEMEHHBIMU U €€ |
pelieHue
7 Cucrema 1ByX JINHEWHBIX YPAaBHEHHI C IByMs IEPEMEHHBIMU U €€ |
pelieHue
73 Cucrema 1ByX JINHEWHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMHU U €€ |

pereHne




Cucrema IByX JTUHEHHBIX YpaBHEHHM ¢ ABYMs [IEPEMEHHBIMU U €€

29 1
pelieHne
30 Pemienue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX JIMHEHHOE, a APYroe | bubmuorexa [JOK
— BTOpOM CTEIICHU https://m.edsoo.ru/7f43d23a
31 Pemrenne cucreM qByX ypaBHEHUMH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe | bubnumoreka [IOK
— BTOpOM CTENICHU https://m.edsoo.ru/7f43d55a
3 Pemenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEMHOE, a APYroe |
— BTOpOM CTENICHU
33 Pemenne cucreM nByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe |
— BTOpOM CTENIEHU
34 I'paduueckas MHTEpIIPETAIUS CUCTEMBI YPaBHEHUH C ABYMS |
[IEpEMEHHBIMU
35 Pemrenre TekCTOBBIX 33724 anreOpanyecKuM CrocoooM 1
36 Pemrenre TekCTOBBIX 33724 anreOpanyecKuM CrocoooM 1
37 KonTponbnas padota no teme "Cucremsl ypaBHeHUN" 1
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1
. bubnnorexka [JOK
39 UuncnoBble HEPABEHCTBA U UX CBOMCTBA 1 1
https://m.edsoo.ru/7f43ad5a
. . . bubnuoreka [IOK
40 JIuneiiHble HEpAaBEHCTBA C OJJHOW NIEPEMEHHOM U UX PELICHHE 1 i
https://m.edsoo.ru/7f43af08
. . . bubnnorexka [JOK
41 JIuneiiHble HEpaBEHCTBA C OJJHOM NIEPEMEHHOM U UX PELICHHE 1 1
https://m.edsoo.ru/7f43af08
. . . bubnuoreka [IOK
42 JInHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PELICHHE 1 1
https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pelleHne 1
44 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pellleHne 1




45

CucreMbl TUHEUHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM U UX PEIICHUE

46 KBanpaTHble HEpaBEeHCTBA U UX PELICHUE bubmmorexa [TOK
AP P P hitps://m.edso0.ru/7£43b098
bubmuorexa [JOK
47 KBanpaTHble HepaBeHCTBA U UX PEILICHUE
https://m.edsoo.ru/7f43b21e
bu6mmoreka [IOK
48 KBagpaTHble HEpaBEHCTBA U UX pEILLIEHUE
https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PELLIEHUE
50 KBanpaTHble HEpaBeHCTBA U UX pElLIEHUE
51 I'padmyeckas mHTEpIIPETALIS HEPABCHCTB U CUCTEM HEPABEHCTB C IBYMSI bubnuorexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
5 I'padmyeckas mHTEpIIPETALIS HEPABCHCTB U CUCTEM HEPABEHCTB C IBYMS
MepEMEHHBIMU
53 KontponbHast pabora no Teme "HepaBencTna"
N bubmuorexa [JOK
54 KBagparuunas KIIMs, €€ Ipa 5
P pynn paguk 1 cBoficTha https://m.edsoo.ru/7f4396c6
" . bubnuotexa [JOK
55 KBagparnunas , €€ Tpa CBOMCTBaA
AP yHIILH, €€ rpadHK i ChoficTs https://m.edsoo.ru/7f439842
N bubmuorexa [JOK
56 KBagparuunas KIIMs, €€ TpaduK U CBOMCTBa
AP Pynicy pad https://m.edsoo.ru/7f4399b4
57 [Tapabomna, KOOpAMHATHI BEPIITHHBI TAPa0OOIbI, 0OCh CHMMETPHUH MapaboIIbl bubmmorexa [TOK
Paboila, Koop P PabOiIEL, P Tap hitps://m.edsoo.ru/7f439ebd
bubmuorexa [JOK
58 [TapaGoina, KOOpAMHATHI BEPUIMHBI TAPa0OJIbl, OCb CHMMETPUH MapadoIIbl
https://m.edsoo.ru/7f43a03a
b K
59 [Tapabomna, KOOpAMHATHI BEPIIHHBI TAPa0OIbI, OCh CHMMETPHUH MapaboIIbl nommorexa O

https://m.edsoo.ru/7f43alac




bu6mmoreka [IOK

60 [Tapabosa, KOOpAUHATHI BEPIIUHBI TApaOOIIbI, 0Cb CAMMETPHH MapadOoIIbI 1 hitps://m.cdsoo.ru/7f43a3 e
bubmumoreka [IOK
61 [Tapaboina, KOOpAMHATHI BEPUIMHBI TAPaOOIIbl, 0OCb CHMMETPUH MapadoIIbl 1 hitps/m.c dsogru 1432526
62 [Tapabosa, KOOpAUHATHI BEPIIUHBI TApAOOIIbI, 0OCb CAMMETPHH MapabOIIbI 1
63 I'paduku dynkmmit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
64 Ipadukn dpyuknmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
65 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduku pynkuuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
67 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 padukn dpyukmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
" " bubmnorexa LIOK
69 KonTponbnas pabota no teme "®yHKIMH 1 https://m.edsogruﬁ £43ab84
70 [ToHsTHE YNCIOBOM MTOCIEA0BATEIBHOCTH 1 bubmmorexa [OK
https://m.edsoo.ru/7f43e6¢c6
71 3a/iaHue MocaeI0BaTeIbHOCTH peKyppeHTHOU (hopMyIoit u popmyrnoi n- | bubnnoreka [JOK
ro 4JeHa https://m.edsoo.ru/7f43ebda
bubnnoreka [JOK
72 Apudmerrndeckast ¥ TeOMETpUIECKask IPOTPECCUU 1 hitps-//m.c dsogru e43edTe
bubnnorexka [JOK
73 Apudmerndeckas 1 reoMeTpuiecKas Iporpeccuu 1 https://m.edSO(I;.Iru 7£43F3b4
74 @DopMyIbl N-TO YWieHa apuPMETHUECKON 1 T€OMETPUIECKON IPOrpeccHii, 1 bubnmoreka [JOK
CYMMBI IEPBBIX N YIECHOB https://m.edsoo.ru/7f43f58a
75 ®opmyIbl N-ro wieHa apuPpMeTHIecKoil 1 reOMETPHUUECKON POrpeccHii, 1 bubmuorexa [IOK
CYMMBI TIEPBBIX N YICHOB https://m.edsoo.ru/7f43ef2c
76 ®opMyItbl N-ro YieHa apuhMEeTHIECKON U TEOMETPUIECKON TTPOTPECCHI, 1 bubnmuotexa [JOK




CYMMEI IIEPBBIX N YJICHOB

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

dopMyItbl N-ro YiaeHa apuhMEeTHIECKON U TEOMETPUIECKON ITPOTPECCHIH,

bu6mmoreka [IOK

77 CYMMBI [IEPBBIX N YICHOB https://m.edsoo.ru/7f43{72e
3 dopMyItbl N-ro YiaeHa apupMEeTHIECKON U TEOMETPUIECKON TPOTPECCHIH, bubnnoreka [HOK
CYMMBI IIEPBBIX N YJIECHOB https://m.edsoo.ru/7f43t8a0
79 N300pakeHne 4wieHOB apu(PMETHIECKOM U TeOMEeTpUUYECKON Iporpeccuit
TOYKaMH Ha KOOPJUHATHOM INIOCKOCTH
20 N300pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPHUECKON IPOTpecCuit
TOYKaMH Ha KOOPJUHATHOM IIOCKOCTH
81 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT
82 Cno>xHbI€ TTPOLICHTHI bubmmorexa LHOK
https://m.edsoo.ru/7f43fe0e
83 Cno>xHbI€ TPOLIEHTHI bubnnorexa [IOK
https://m.edsoo.ru/7f4401a6
84 KonTtponbHas pabora o Teme "YucnoBsle nocienoBarenbHocTu"” bubnrorexa LIOK
https://m.edsoo.ru/7f4404{8
25 IToBTOpenue, 0000IIeHNE U CUCTEMAaTH3alMsI 3HaHUH. 3aIuch,
CpPaBHEHHUE, IEUCTBUSA C NEUCTBUTEIbHBIMU YHCIIAMH, YUCIIOBAs IpAMast
36 IToBTOpenue, 0000mIeHNE U cucTeMaTH3alus 3HaHui. [IporeHTsI,
OTHOIIEHHUS, TPOIIOPLIUU
g7 IToBTrOopenue, 00o0IIeHNE U cUcTeMaTH3alMs 3HaHui. OKpyrieHue,
MpUOIIKEHNE, OTICHKA
28 IToBTOpeHue, 06001IEeHNE U cUcTeMaTH3alus 3HaHuil. Pemenne bubmunorexa LIOK
TEKCTOBBIX 33]1a4 apU(PMETHUYECKUM CITIOCOOOM https://m.edsoo.ru/7f443b12
29 [ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aIks 3HaHul. Pemenne bu6mmoreka [JOK

TEKCTOBBIX 33]1a4 apU(PMETHUECKUM CITIOCOOOM

https://m.edsoo.ru/7f443cd4




90 [ToBTOpeHue, 06001EHNe U cucTeMaTH3alus 3HaHuil. Pemenne 1 bubnnorexa LIOK
TEKCTOBBIX 3aJ1a4 apU(PMETHIECKUM CIIOCOOOM https://m.edsoo.ru/7f443fea
01 [ToBTOpeHue, 0600IIeHNe U cucTeMaTr3aus 3Hanuii. [IpeodpasoBanue | bubnnoreka [HOK
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAYEHUS https://m.edsoo.ru/7f4441ca
90 [ToBTOpeHue, 06001meHne U cucTeMaTu3anus 3Hanui. [IpeodbpazoBanue | bu6mmoreka [IOK
anredpanvecKux BHIPAKEHUH, TOMYCTUMbIE 3HAYEHUS https://m.edsoo.ru/7f444364
93 [ToBTOpeHMEe, 006001IeHNE U crucTeMaTH3anus 3Hanui. [IpeodbpazoBanue | bubmuorexa [JOK
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAYEHUS https://m.edsoo.ru/7f4446f2
94 [ToBTOpeHMEe, 00600IIeHNE U crucTeMaTH3anus 3Hanui. [IpeodbpazoBanue | bubmuorexa [JOK
anreOpandecKux BhIPAXKEHUHN, JOMYCTUMBIC 3HAUCHUS https://m.edsoo.ru/7f444a94
95 [ToBTOpeHmEe, 00600IEeHNE U crucTeMaTH3aIus 3HaHui. OyHKIUN: | bubmuorexa [JOK
MOCTPOCHHE, CBOMCTBA N3YYEHHBIX (PYHKITHIA https://m.edsoo.ru/7f444c56
96 [ToBTOpenue, 0600IIeHNEe U cUCcTEMaTU3aIus 3HaHU. DyHKIINH: | bu6mmoreka [IOK
MIOCTPOEHHE, CBOMCTBA N3YUEHHBIX (PYHKIINI https://m.edsoo.ru/7f444{44
97 [ToBTOpenue, 0600IIeHNEe U cCUCTEMAaTH3aIUs 3HaHU. DyHKIINH: | bubnuoteka [JOK
MIOCTPOEHHE, CBOMCTBA U3YUEHHBIX (QYHKIIUI https://m.edsoo.ru/7f44516a
08 [ToBTOpenue, 0600IIeHNEe U cCUCTEMATH3aIUs 3HaHU. DyHKIINH: | bubnuoteka [JOK
MIOCTPOEHHE, CBOMCTBA N3YUYEHHBIX (DYHKIHI https://m.edsoo.ru/7f4452e6
99 [ToBTOpeHnue, 06001eHNe U cucTeMaTH3alus 3Hanui. [ paduueckoe | bubnuoteka [JOK
pelLIeHNE YPAaBHEHUN U UX CUCTEM https://m.edsoo.ru/7f445516
100 IToBTOopenue, o0o0IIeHNe U cucTeMaTH3alys 3Hanui. ['papudeckoe |
pEelIeHNEe YPaBHEHUH U UX CUCTEM
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06o01IeHre U cucTeMaTU3alys 3HaHU! 1
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOT'PAMMOBI

7 KIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro o0pa3oBaTeIbHOM NPOrPaMMBbI OCHOBHOI0 00111eT0
pe3yJbTara o0pa3oBaHus
1 Yucna v BIYUCICHUS
1 BeinonHATe, coderas  yCTHBIE M IIMCbMEHHBIE  IIPUEMBI,
' apupMeTHIECKUe EHCTBUS C pAllHOHATEHBIMU YUCIIAMH
HaxomuTh  3HAaueHUs  YHUCIIOBBIX  BBIPAKEHUN, IMPUMEHSTH
- pa3HOOOpa3Hble CIOCOObI W MPUEMBI BBIYMCIECHUS 3HAYCHUH
' JPOOHBIX BBIPAKEHUH, COAEpKAIINX OOBIKHOBEHHBIE U JIECSITUUHBIE
Ipodu
[lepexomuth OT OOHOW (QOpPMBI 3amMCH YUCEN K JApPYrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO JpoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBaTh U YHOPSAJ0YMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OKpyriarh uyncna
BBINOSMHATE NPUKHUIKY U OLEHKY pE3YJIbTaTa BBIYMCICHUH, OLICHKY
1.6 3HAYEHU YUCJIOBBIX BBIPAXKEHUN. BBINOMHATE HOEUCTBHUS CO
CTETEHSIMM C HAaTypaJIbHBIMH IT0Ka3aTeIsIMU
7 [IpyuMeHsTh MpU3HAKU JAETUMOCTH, Pa3JIOKEHHE HAa MHOKUTEIH
' HaTypaJIbHBIX YHCEI
Pemarp NpakTUKO-OPUEHTHUPOBAaHHBIE 3a/lauyd, CBSI3aHHBIE C
OTHOIIEHWEM  BEJIMYHMH,  MPONOPIHOHAIBHOCTBIO  BEJIMYMH,
1.8 MIPOLIEHTAaMH, HMHTEPIPETUPOBATh PE3YJIbTAThl PELIECHUS 3a7ad C
YUETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOWCTBaMHU
paccMaTpuBaeMbIX 0OBEKTOB
2 Anrebpanyeckue BoIpaKEHUS




Hcnonp3oBare anreOpanveckyr0 TEPMUHOJOTHIO M CHUMBOJHKY,

= IIPUMEHSATH €€ B IPOLIeCCe OCBOEHMsI yUeOHOIo MaTepuana
55 Haxomute 3HaueHuss OYKBEHHBIX BBIPRKEHUN TpU 3aJaHHBIX
' 3HAYEHUAX NIEPEMEHHBIX
53 BoimonHATe mpeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOUYICH
' IIPUBEJCHUEM TIOJJOOHBIX CJIaraeMbIX, pACKPbITHEM CKOOOK
BBINOMHATE yMHOXKEHHE OJAHOWIEHA HA MHOTOWIEH U MHOTOYJICHA
24 Ha MHOTOYJICH, IPUMEHATH (POPMYJIBI KBaJipaTa CyMMBI U KBaJpara
pa3HOCTH
OcCymiecTBIATh  Pa3IOKEHUE MHOTOYICHOB HA MHOXHMTEIH C
Y IIOMOILbIO  BBIHECEHMS 32 CKOOKM  OOLIero  MHOXHTEJS,
' TPYNIIUPOBKHA CJIaraeMbIX, MPUMEHEHUS (OPMYINI COKpAIIEHHOTO
YMHOXEHUS
[IpumensaTh npeoOpa3oBaHHMs  MHOIOWIEHOB Ui pPELICHUs
2.6 pa3IMYHBIX 3aJa4 M3 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3
peaJIbHOM NPAKTUKH
57 Hcnonws30BaTh CBOMCTBA CTENEHEN ¢ HATYPAJIBHBIMHA IT0KA3aTEIIMH
' U1 IpeoOpa30BaHuUs BBIPAKEHUN
3 VYpaBHeHMS U HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, IPUMEHSA
3.1 IpaBUjla IEpPeXofa OT UCXOJHOIO YPaBHEHHUS K PaBHOCUIBHOMY
emy. [IpoBepsTh, ABIAETCA 1M YUCIIO KOPHEM YPAaBHEHHMS
19 [IpumensaTh rpaduyeckue METOJAbl TMPU PEIICHUHM JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [lonbupath mnpuMepsl Tap YHCEN, SBISIOIUXCA pELICHUEM
' JIMHEWHOT'O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOpPAMHATHOM TIUIOCKOCTH TpaduK JUHEHHOTrOo
34 ypaBHEHHS C JBYMs TII€PEMEHHBIMHU; TOJB3YACh TpapuKoM,
MIPUBOJUTH IPUMEPHI PEIICHNS YPABHEHUS
3.5 Pemlate cucreMbl BYX JIMHEMHBIX YpPaBHEHMM C JIByMs
' MIEPEMEHHBIMH, B TOM UYHCIIe rpaduyecku
16 CocraBnaTh M pemarth JMHEMHOE YpaBHEHUE WIH CUCTEMY

JIMHEWHBIX YPABHEHUU IO YCJIIOBMIO 3aJa4yM, MHTEPIPETUPOBATH B




COOTBCTCTBHH C KOHTCKCTOM 3aJa4u HOHy‘IeHHbeI pe3yibTar

Koopaunats! u rpaduku. @yHKIUN

4.1

N3006paxaTh Ha KOOPIMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE
3alaHHBIM KOOPJAMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alIUChIBATh

YU CJIOBBIC ITPOMECIKYTKH HaA anre6pap1qec1<0M SA3BIKC

4.2

Ormeuath B KOOpIIPIHElTHOfI INIOCKOCTH TOYKHM II0 3aJdHHBIM

KOoopJuHaTamMm

4.3

Crpouts rpaduku muHeHbIX QyHKIUNA. CTpOUTh TpapuK GyHKIUU

y = [X|

4.4

OnuceiBaTh ¢ MOMOLIBIO (PYHKINN N3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSHUE, IIEHY, KOJIHYECTBO,

CTOUMOCTB, IPOHU3BOAUTCIIbHOCTD, BPCMA, 00BEM pa6OTbI

4.5

HaxoanTs 3HaueHmne yHKIMH 1O 3HAYCHUIO €€ apryMeHTa

4.6

[lonumarp rpaduueckuii crnocod® MpPEACTaBICHUS W aHAIHU3a
nHbOpMaNNY, U3BJIEKATh M WHTEPIPETHPOBATH MHPOPMALUIO W3

rpaduKOB pealIbHBIX MPOLIECCOB U 3aBUCUMOCTE

8 KVIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT0 0011I€Tr0
o0pa3zoBaHus

1

Yucaa ¥ BEIYUCICHUS

1.1

Hcmons3oBaTh Ha4daJIbHBbIC IpeaACTaBICHUA 0 MHOKECTBE
I[eﬁCTBHTCHLHLIX YHCCII JJIA CpaBHCHHNA, OKPYTJICHUA n
BI)I‘-H/IC.]'IGHI/II\/II, H306pa)I(aTI) }IeﬁCTBHTeHBHBIe Yyucjla TOYKaMHM Ha

KOOPAMHATHOU MPSMOK

1.2

[IpumeHsATh TOHATHE apUPMETHUECKOr0 KBaJpPaTHOIO KOpHS,
HaXOJIUTh KBaJpaTHbIE KOPHHU, HCIIOJIb3YSd HpPH HEOOXOAUMOCTH
KaJbKYJSATOP,  BBINOJHATH  NPEoOpa3oBaHMs  BBIPAKEHHIA,

CoJIepKaIIMX KBAJpATHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEN

1.3

Hcnonp30BaTh 3amucu OOJBIIMX M MAajbIX YHCEN C IIOMOIIBIO

JECATUYHBIX Ipo0ei u cTeneHei uncna 10




Anrebpanueckue BbIpaKECHUs

2.1

[IpuMeHATHh MOHATHE CTENEHU C LENbIM NOKAa3aTesIeM, BBINOJIHATH
MpeoOpa3oBaHUs BBIPAKEHUH, COAEPIKAINIUX CTEHCHH C IICNIBIM

IIOKa3aTejIeM

2.2

BBIMONMHATE  TOX/IECTBEHHbIE IPEOOpa3oBaHUs PALMOHATBHBIX
BBIDKEHUI Ha OCHOBE IPaBWJI JCHCTBUN HAJ MHOIOWICHAMHU H

anreOpandecKuMu ApoOsIMu

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensaT  mpeoOpa3oBaHUS  BBIPAKEHHM U1l pELICHHS
pa3IMYHBIX 3a/ad M3 MaTEeMaTHUKH, CMEXHBIX MPEAMETOB, U3

peallbHOM MPaKTUKH

ypaBHeHI/ISI H HCPABCHCTBA

3.1

Pemate JsMHeEVHBIC, KBaJgpaTHbIE YPAaBHEHHMS W PpalHOHAIbHBIC
YPaBHEHUs, CBOZSILNMECS K HUM, CHUCTEMbl IBYX YPaBHEHHH C

ABYMA ICPEMCHHBIMUA

3.2

IIpoBoguTh NpOCTEMIINE HCCIECNOBAHMS YPaBHEHUH U CHUCTEM
yYpaBHEHMH, B TOM 4HCI€ C TPUMEHEHHEM TIpaduuecKux
IIpEeACTaBICHUM (yCTaHaBIMBaTh, HMMEET JIM YpaBHEHHE WIH

CHCTEMa YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee)

33

[lepexomuTh OT cJOBECHOM (OPMYIHPOBKH 3amayu K €€
anredpanveckoil MO ¢ TIOMOIIbIO COCTABIICHUS ypaBHEHUS WU
CHUCTEMBI ypaBHeHHﬁ, HHTCPHIPETUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'Iy‘ICHHBIﬁ pe3ybTat

34

[IpuMeHATh CBOWCTBA YHCJIOBBIX HEPABEHCTB I CPaBHEHHS,
OLICHKH, PELIaTh JMHEIHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU U
WX CHCTEMBI, JaBaTh TpapUUEecKyl0 HWUIIOCTPAIMI0 MHOXECTBa

peH_ICHI/Iﬁ HCEPAaBCHCTBA, CUCTEMbI HCPABCHCTB

OyHKIUU

4.1

[lonnmatrh ¥ KCHONB30BaTh (PYHKIMOHAIBHBIE MOHITHUS U SA3BIK
(TepMHHBI, CUMBOJIMYECKHE O0O3HAYEHHMS), ONPEIEIIATh 3HAYCHUE
(GYyHKIMM 10 3HAYEHUIO apryMeHTa, OIpeAeNsiTh CBOWCTBA

¢byHkuuu no e€ rpaduky

4.2

CtpouTth rpadKu 2JIeMEHTapHBIX (PYHKIIUN BUIA!




y=k/x

kix
, Y =X% y =X, y = [X|, onHChIBaTh CBOWCTBA YNCIOBOW (HYYHKIIMHU TTO €&
rpaduky

9 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTO 0011IeT0
o0pa3oBaHus

1

Yucna v BRIYUCICHUS

1.1

CpaBHI/IBaTB " YIIOpAAOYUBATH PALITMOHAJIBHBIC U UPPALUOHAIBHBIC

qucia

1.2

Bremmonasate  apudmernueckue AEHUCTBUS € pallMOHAIBHBIMU
YUCIIAMH, COYETas] YCTHBIE M MUCHMEHHBIE MPUEMBI, BBINOJHATH

BBIYHUCIICHUS C UPppAUOHAIIbHBIMHA YU CJIAMU

1.3

HaxoauTe 3Ha4YeHUS CTENEHEH C LEIbBIMM MOKa3aTelsIMU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprTJ'ISITI) I[GI\/JICTBI/ITCJIBHI)IG quciJia, BBITIOJIHATE  MPUKHUIKY

pe3yiibTara BBIHHCHGHHﬁ, OLCHKY YHUCJIOBBIX BI)Ipa)KCHI/Iﬁ

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemate MHEWHBIE W KBaJpaTHbIE YypPaBHEHUS, YypaBHEHHS,
CBOJMINMECS K HHUM, IMpocTeiime JIpoOHO-pallOHAIbHBIE

YpaBHEHUS

2.2

Pemrate cucreMbl BYX JIMHEHMHBIX YpaBHEHUMH C  JIByMs
IIEPEMEHHBIMU W CHCTEMBI JBYX YPaBHEHUH, B KOTOPBIX OIHO

YpaBHCHHC HC ABJIACTCA JIMHENHBIM

2.3

Pemate TekcToBBIE 3amauu aJIFCGpaI/I‘-IeCKI/IM CIocooomM ¢




MMOMOIIIBIO COCTABJICHUA YPABHCHHUA UJIM CUCTCMbBI ABYX ypaBHeHI/Iﬁ

C ABYyMs IIEPEMEHHBIMU

24

[IpoBoauTh mpoOCTEWIINE HCCIECAOBAHUSA YPAaBHEHHM U CHCTEM
ypaBHEHUH, B TOM YHCIE C MPUMEHEHHEM TIpaduyecKux
IIpeICTaBICHUI (HallpuMep, yCTaHABIMBATh, UMEET JIM YpaBHEHHE

WM CUCTEMA YPaBHEHU pEIIEHNUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate nuHElHBIE HEPABEHCTBA, KBAJpPAaTHHIE HEPABEHCTBA,
n300pakaThb pelIeHWE HEPaBeHCTB Ha YHCIOBOM MpSMOH,

3aIllMCbIBATh PCHICHHUEC C TIOMOIIbIO CHMBOJIOB

2.6

Pemate cucTeMBl JTMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIIOHAONME KBAaJAPaTHOC HCPABCHCTBO, I/I306pa)KaTI) PEIICHHUC
CUCTCMBbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIllMCbIBATh PCHICHHUC

C IIOMOIIIBIO CUMBOJIOB

2.7

Hcnons3oBarh HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacno3naBate  (QyHKIMM  HM3Y4YeHHBIX  BHIOB. Iloka3wiBaTh
CXEMaTHYECKH pAacIlOJIOKEHHE Ha KOOPAWHATHOW IUIOCKOCTH
rpadukoB QyHkuui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3Hau€HUH K03((UIMEHTOB, ONMUCHIBATH CBOWCTBA

byHKIHII

3.2

[Toka3piBaTh CXE€MAaTHYECKH PACIOJIOKEHHE Ha KOOPAMHATHOU
TUIOCKOCTH TpadukoB GyHKIMN Buaa y = VX, y = |[X| © ONHUCHIBATh

CBOMCTBa (PyHKIHIT

3.3

Crpouth M HM300paxkaTh CXEMaTHYECKU TIpadUKd KBaJIpaTUUHBIX
(GyHKIMH, OMHMCHIBAaTh CBOWCTBA KBAaJPATUYHBIX (YHKUUN MO HMX

rpaduxam

34

Pacnio3znaBath kBajpaTudHyl0 (QYHKIUIO 1O GopMmysie, TPUBOIUTDH
MpUMEPhl KBaJIpaTUUHBIX (YHKIHMH U3 peaabHOU >KU3HH, (PU3UKH,

reOMETPUH

ApI/I(bMCTI/IquKa}I U TrCOMETPHUICCKAA MPOTpeCCuu

4.1

Pacnio3HaBath apu(METHUECKYI0 M T€OMETPUYECKYIO MPOrpecCun




IIPU Pa3HBIX crloco0ax 3agaHus

BBITIONHATE BBIYMCICHHUS C UCTOIB30BaHUEM (OPMYI /1-TO WiICHA

4.2 apupMETUYECKOH U TEOMETPUUYECKON IPOTPECCH, CYMMBI TIEPBBIX
N 4JICHOB
43 N300paxkaTh ~ WIGHBI  IOCJIEIOBATENLHOCTH  TOYKAMU  Ha
' KOOPJAMHATHOM INIOCKOCTH
Pemiate 3a1aun, CBA3aHHBIE C YUCIOBBIMU MOCIEAOBATEIILHOCTAMH,
4.4 B TOM YHCIE 3a/ladyll U3 pealbHOM KHU3HU (C HCIOIb30BAHHEM

KaJbKYJISITOPa, HU(POBBIX TEXHOIOTHUH)




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Hucna v BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIE M AECATUYHBIE, IEPEXO] OT OJHOW (OPMBI 3alUCH
1.1 npobeit x apyroi. [loHsTHE palMOHANBHOTO YHCIA, 3alUCh, CPABHEHUE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YUCEI
- Apudmerndeckue IeiCTBUA ¢ pallMOHAIbHBIMU YuciiaMu. Pemienue 3agayu
' U3 PEaTbHON MPAKTUKH Ha YacTH, Ha APOOH
13 CreneHb ¢ HaTypajbHBIM IIOKa3aTelleM: ONpeiesieHHe, Mpeodpa3oBaHUe
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIl
[IpoueHTsl, 3aUCh NMPOLIEHTOB B BUAE APOOU U IpOOU B BUJE MPOLIEHTOB.
1.4 Tpu OCHOBHBIE 3a7aud Ha NPOLEHTHI, PEIICHUE 3aJad W3 PEAIbHOU
MPAKTUKU
s [IpuMeHeHNEe TPU3HAKOB JEIMMOCTH, pa3JOKEHUE HAa MHOXKHUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHble  3aBUCMMOCTM, B TOM uucie TmpsMas U oOparHas
' PONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
-1 [lepeMeHHBIE, 4YHCIIOBOE 3HAUEHUE BBIPAXKEHHUS C  IEPEMEHHOM.
' JlonycTrMble 3HaUE€HUS TEPEMEHHBIX
55 [IpencraBneHre 3aBUCUMOCTH MEXAY BEIMYMHAMH B BHJIE (OPMYIIHI.
' Brraucnenus mo popmynam
53 [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIECTBEHHO paBHbIE
' BBIPAXKECHUS
2.4 CBoIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
Y Opnownensl u  MHoOrowieHol. CreneHb MHorowieHa. (CiokeHue,
' BbIUMTAaHUE, YMHOKEHUE MHOTOWIEHOB
2.6 @opMynBl COKPAIIEHHOTO YMHOXKEHMS: KBaJpaT CYMMBI W KBaJpaT




pasnoctu. ®opmyna pasHOCTH KBagpaToB. Pa3iojkeHne MHOTOWIEHOB Ha

MHOKUTENH
3 YpaBHenus
31 VYpaBHeHHE, KOPEHb ypaBHEHHMs, IIpaBHUja MPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHHE C OJHOM IMEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
' YPaBHEHHs, PEIICHUE JIMHENHBIX YPABHECHUM
13 CocraBieHne ypaBHEHUH 110 YCIOBUIO 3a/1a4M. PelieHne TeKCToBBIX 3a1a4
' C TIOMOILBIO YPABHEHUM
34 JluneliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema [1ByX JMHEMHBIX ypaBHEHUH C ABYMs IE€peMEHHbIMH. Pemienue
3.5 cUCTeM YypaBHeHUIl cnocoOoM noAacTaHoBKU. IIpumepsl pemieHus
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO CUCTEM ypaBHEHUIN
4 Koopaunats! u rpaduku. OyHKIuu
4.1 Koopaunara Touku Ha mpsiMoi
42 UucnoBele  mpoMexyTku. PaccrosHue Mexay JByMsS — TOYKaMu
' KOOPJMHATHOU IIPSAMOI
43 [IpsimoyronpHas cucreMa koopauHar, ocu Ox u Oy. AGciucca U opJiMHaTa
' TOYKH Ha KOOPJMHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX popmynaMu. UTeHne rpagKoB peaqbHbIX
' 3aBUCHMOCTEN
4.5 [Tonstue pynxuuu. I'papux Gynkun. CoiicTBa GyHKIMH
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pemieHne NUHEWHBIX YpPaBHEHMW M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna ¥ BBIYUCIIEHUS

1.1

KBanpatusiii kopenb u3 uncia. [loHsiTue 00 MppalMOHATHEHOM YHUCIIE.

I[eCHTI/I‘IHBIG HpI/I6JII/I)KeHI/IH HppauOHAIIbHBIX YUCCIT




CpoiicTBa apuMeTHUecKux KBaJIpaTHBIX KOPHEW W UX NpPUMEHEHHE K

1.2 IpeoOpa3oBaHUIO YHUCIIOBBIX BBIpA)KEHU I u BBIYUCIICHUSM.
JlelicTBUTENbHBIC YKCIIA
3 Crenenp ¢ 1HenplM IokazareneM U e€ cBoicTBa. CTaHIapTHas 3aluch
' umcna
2 Anrebpandeckue BoIpaKeHUS
51 KBagpaTHblii TpEX4seH, pa3loXeHHe KBaJpaTHOIO TpEXWICHAa Ha
MHOXKHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon Apoou
2.3 Crnosxenue, BBIYMUTaHHUE, YMHOXKEHUE, JIEJICHHE alre0Opandeckux apooeit
24 PanmonanbHble BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOI'O YpaBHEHMS.
' Teopema Buera
3.2 Peuienue ypaBHeHuUl, CBOAAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM
33 [Ipocreiimue qpoOHO-palOHANIbHBIE YPaBHEHUS
I'padnueckas uHTEpHpeTanus ypaBHEHUH C JByMS NEpPEMEHHBIMU U
34 CUCTEM JIMHEWHBIX YpaBHEHUN C JBYMs IepeMeHHBIMH. IIpumepsl
pEILIEeHNs CUCTEM HEJTMHEHHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
3.5 Perienue TekcTOBBIX 3a/au allreOpanyeckuM crocoOom
3.6 UuncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
39 JInHeliHbIe HEPABEHCTBA C OJJHON EPEMEHHON
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOMN
4 OyHKIUU
41 [Tonsitue Qynkuunu. OO6nacTe oONpeAeNeHuss W MHOKECTBO 3HAYCHMMH
' ¢ynkuuu. CriocoOsl 3aanus GyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMHU TO €€ rpaduKy
43 [Ipumeps! rpadukoB YHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH
4.4 @DyHKIUMM, OIMUCHIBAIOIIME MPSAMYIO M OOpaTHYIO MHpPONOPIHMOHAIBHBIE




3aBUCUMOCTH, UX I'paduKu

4.5 OyHKIUU y =x?% y = x7
4.6 Oynkun y = Yx, y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHHUN
9 KUIIACC
Kona IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHUS
1 PanyonanbHbple 4ucia, MppalMOHaJIbHbIE YUCIA, KOHEYHblE M OECKOHEUHbIE
. JECSTUYHBIE APOOH
MHOX€ECTBO  NEHUCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIE UHUCIA  Kak
. OeCKOHEeUHBIE JeCATHYHBIE ApoOH. B3amMHO OIHO3HAYHOE COOTBETCTBHE
' MEXJy MHOXECTBOM JEHCTBUTEIIBHBIX YHMCEI M KOOPAMHATHOW IPSIMOM.
CpaBHeHHE 1eHCTBUTENBHBIX YUCEI
1.3 ApudmeTraeckne IHUCTBHS ¢ JCHCTBUTEILHBIMEA YUCIAMHU
W3mepenusi, npuOimxKeHus, oueHKU. Pa3Mepbl OOBEKTOB OKpYXaroIlero
4 MHUpa, JJIUTENBHOCTh IPOLIECCOB B OKpyKaromeM mupe. [Ipubmmxénnoe
' 3HaYeHHWE BEJIMYUHBI, TOYHOCTh NpuOMmkeHus. OKpyrieHue yuced.
[Ipukuaka v OLIEHKa pe3yJIbTaTOB BEIYMCICHUN
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 YpaBHEHHU C OJHON IEPEMEHHON
22 JIuneiiHoe ypaBHeHHe. PemieHne ypaBHEeHUH, CBOASIIMXCA K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
» bukBanpatHoe ypaBHeHue. IIpumepbl penieHuss ypaBHEHHM TPETbEH H
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTENIN
2.5 Pemenue 1poOGHO-pallMOHANIBHBIX YpaBHEHHI
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem ByX JTMHENHBIX YPABHEHUN C ABYMsS IEPEMEHHBIMU
2.9 Pemenue cucreMm AByX ypaBHEHHH, OAHO U3 KOTOPBIX JUHENHOE, a Ipyroe —




BTOpPOM CTEIIEHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IIEPEMEHHBIMU
2.11 Pemennie TeKCTOBBIX 33729 aNreOpandeckKum crmocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemienue nuHEHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOU
2.15 KBagparusle HepaBeHCTBA
516 I'padmueckas nHTEeprnpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
' [IEpEMEHHBIMU
3 OyHKIMH
31 KBanpatnunas Qyukuus, e€ rpaguk u cpoiictBa. [lapabona, koopauHaThI
' BEPIIUHEI TapadoIIbl, OCh CAMMETPUH TTAPaOOJITBI
32 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa
3.3 I'paduku pynkuuit y=k/x, y = x> 1 uX cBOiicTBa
34 I'paduxu QyHKIMIT , ¥ UX CBOICTBA
4 YucnoBsle OCIEN0BATEIBHOCTH
OmnpeneneHne W CHOCOOBI 3aJaHUs YHUCJIOBBIX IOCIIEJOBATEIBHOCTEH.
4.1 3ajaHue MOCIe0BaTEIbHOCTH PEKYpPEeHTHON GopMynol u GopMysoi n-ro
YJieHa
4o Apudmerrnueckas mnporpeccusi. DopMynbl n-ro 4YjaeHa apupMETHUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB
43 I'eomerpuueckas mnporpeccuss. POpMynsl n-r0O WIEHA TIeOMETPUYECKOMN
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB
N300pakeHne wieHOB apU(PMETHUEeCKOM M TeOMETpUUYECKOW Nporpeccuit
4.4 TOYKaMU Ha KOOPAWHATHOW TJIOCKOCTH. JIMHEHHBIM M HKCIOHEHIUATbHBIN
poct
4.5 Cno’xHbI€ MPOLIEHTHI




IHPOBEPSAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHUs

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

YMeHue onepupoBarb IOHATUSAMM: MHOXECTBO, ITIOJMHOXECTBO,
OIepalMy HaJ MHOXECTBAMHU; YMEHHUE OIECPHUPOBATH MOHATUAMMU:
rpad, CBSI3HBIN Tpad, IepeBo, LUK, MPUMEHATh UX NPU PEIICHUN
3aa4; yMEHHE HCIOJb30BaTh TIpauuecKkoe MpecTaBIeHUE
MHOXECTB Il ONMCAHMS PEANbHBIX IPOLECCOB W SIBICHHUU, IPH

PCUICHUHU 3a1a1 U3 APYIrux y‘IC6HLIX npeaIMCTOB

YMeHue OIICPUPOBATL IIOHATHAMHU:  OIPCACICHUC, aAKCHOMA,
TCOpEMa, OO0KA3aTCIbCTBO, YMCHHUC pPACIIO3HABATL HWCTUHHBIC U
JIO’KHBIC BBICKA3bIBAHUS, IIPUBOAWUTL IIPUMEPLI U KOHTPIIPUMCEPLI,

CTPOUTH BBICKA3bIBAHUA W OTPHULAHUA BBICKa3bIBaHUH

YMeHue onepupoBaTh NOHATUAMU: HATYypaJIbHOE YUCIIO, IPOCTOE U
COCTAaBHOE YHUCJO, AEIUMOCTh HATypaJbHBIX 4YHUCEN, MPU3HAKU
JENMMOCTH, 11EJI0€ YHCII0, MOYJIb YHCIlia, OOBIKHOBEHHAs IpO0b U
JnecsiTUYHask JpoOb, CTaHAAPTHBIA BHJ YHCIA, palMOHAIBHOE
YHCIIO, HMppaIOHaIbHOE YHUCIO, apu(PMETHUECKUN KBaJIpaTHBIHA
KOpPEHb; YMEHHUE BBIMOJIHATh JECHUCTBUS C YMCIAMH, CPABHUBATh U
YHOPSA0UYMBATh YMCIA, NPEACTABIATh YUCIA HA KOOPAUHATHOM
NpAMOU, OKPYIJISATh YMCIIA; YMEHHUE JIeJIaTh MPUKUIKY U OLICHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATUAMMU: CTEIEHD C LIEJIBIM [T0KAa3aTEIIEM,
apudmernyeckuit KBaJpaTHBIN KOpEHB, MHOT'OYJIEH,
anreOpandeckas JApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HaTypaJIbHOM CTEeNeHH OOJIbIIE EIWHHULbI; YMEHHE BBIMNOIHATD
pacuérel mo ¢Qopmynam, mnpeoOpazoBaHMS LEJBIX, JIPOOHO-
palMOHAIBHBIX BBIPAXKEHHUM M BBIPAKEHUMN C KOPHAMU, Pa3JI0KECHHE

MHOT'O4JI€Ha Ha MHOXHTCIHM, B TOM 4YHUCIC C HCIIOJIB30BAHUCM




(hopMyI1 pa3HOCTH KBAIPATOB U KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue omnepupoBaThb ~ HOHSATHSIMU:  YHCJIOBOE  PaBEHCTBO,
yYpaBHEHHE C OJHOH IEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEpPAaBEHCTBO C I[IEPEMEHHOW; YMEHHE pelaTh JHWHEHHbIE U
KBaJpaTHbIC YypPaBHEHUS, JAPOOHO-pAllMOHAIBHBIE YypaBHEHHUS C
OJIHOM TEPEMEHHOM, CHUCTEMBbI JIBYX JIMHEWMHBIX YpaBHECHUH,
JTMHEHHBIE HEPABEHCTBA M MX CHCTEMBI, KBaJpaTHBIE M JPOOHO-
palroOHalIbHbIE HEPABEHCTBA C OJHOW MEPEMEHHOH, B TOM YHCIIE
P PELICHUU 3a7ad U3 APYTruX IPEeIMETOB U IMPAKTUUYECKUX 3ajay;
YMEHUE HUCIOJIb30BaTh KOOPJAMHATHYIO MPSAMYI0 U KOOPAUHATHYIO
TUTOCKOCTh ISl M300paKEHHS PEeIIeHUd YpaBHEHHIA, HEPABEHCTB U

CHUCTEM

YMeHue onepupoBarh HOHATHAMM: (DyHKIMS, rpaduk (yHKIMH,
HyTd (QYHKIIUH, MPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusi, yObIBaHUS, HAUOOJNbIIEC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUpPOBATH MIOHATUSAMU: npsMast
NPONOPIHOHATIBHOCTE, ~ JIMHEHHAs  (QyHKUWs,  KBaapaTU4HAs
¢yHKIMSA, oOpaTHas MPONOPLHMOHANIBHOCTh, Mapadoia, runepooa;
yYMEHHUE CTPOUTh I'paduKu (YHKUUH, UCHOIB30BATh Ipaduku s
OTIpeJIeJICHUs] CBOMCTB TPOILIECCOB M 3aBUCHUMOCTEH, JUISl PELICHUs
3aJa4d U3 APYrux y4eOHbIX NMPEIMETOB U pealbHON JKU3HU; YMEHHUE

BbIpaXkaTh (OpPMYJIaMU 3aBUCUMOCTH MEX1Y BEIMUNHAMU

YMenue  onepupoBaTb  MNOHATHAMH:  IIOCIEN0BATENbHOCTD,
apudmernueckass M TeOMETpUYEecKas MPOTPECCHM; YMEHHE
HCIOJIb30BATh CBOMCTBA MOCJIENOBATENBHOCTEH, (HOPMYIIBI CyMMBI
n oOmiero wieHa IpU PEUIEHWU 3aJad, B TOM 4YHCIE 33734y M3

JPYTUX y4eOHBIX MPEAMETOB U PeaIbHOM KU3HU

YMeHue peraTh 3a/1a4i pa3HbIX TUTIOB (B TOM YHCJI€ HA MPOICHTHI,
O M YacTH, JBIKEHHE, paboTy, IeHy TOBapOB U CTOUMOCTH
MOKYIOK ¥ YCIyT, HAaJoru, 3aJadd u3 o0JacTh YIpaBiIeHUS
JUYHBIMU ¥ CeMeWHBIMH (PUHAHCAMU); YMEHUE COCTaBISIThH
BBIPQXKECHUS, YpPaBHEHUs, HEPABEHCTBA U CHCTEMBI IO YCIOBHIO
3alauM, HCCeNoBaTh IIOJyYEHHOE pelleHWe U  OIEHMBATh

MPaBJONO00HOCTD OTYYECHHBIX PE3yJIbTaTOB




YMeHue onepupoBaTh MOHATHSAMH: (GHUrypa, TOYKA, OTPE3OK,
npsiMasi, Jyd, JIOMaHas, YroJ, MHOTOYIOJIbHUK, TpPEYTOJIbHUK,
paBHOOEPEHHBII u PaBHOCTOPOHHUM TPEyTrOJIbHUKH,
IPSIMOYTOJIbHBIM TpeyrojabHUK, MeIuaHa, OMCCEeKTpHca U BBICOTA
TPEYrojlbHUKA, YETHIPEXYrOJIbHHUK, MapajiesiorpamMm, pomo,
IPSMOYTOJIBHUK,  KBaApaT, Tpamneuus; OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UTYypaMu;
YMEHHE pelaTh 3a/1a4i, B TOM YUCIIE U3 ITIOBCEAHEBHON JKU3HU, HA
HaxO)XKJICHHE TEOMETPUYECKHX BEIUYMH C  I[PUMEHEHHUEM

M3YYCHHBIX CBOMCTB GUryp u (HhakToB

10

YMeHue onepupoBaTh MOHSATHUSMHU: PABEHCTBO (UTYpP, PAaBEHCTBO
TPEYroJbHUKOB; MMapPaJUICIBHOCTh U IEPIICHAUKYISIPHOCTD MPSIMBIX,
yroJl MEXAYy TPSMBIMHU, TEPICHINKYISP, HAKIOHHAS, MMPOCKITHS,
nonpobue  ¢uryp, TOAO0OHBIE  TPEYrOJbHHKH, CHMMETpPHUS
OTHOCHUTEIILHO TOYKH W TIPSIMOH; YMCHHE PACIIO3HABATH PABEHCTBO,
CUMMETpHUIO ®  mnojobwe  Quryp, mapamwieibHOCTh U

MEPIEHIUKYISIPHOCTD IIPSAMBIX B OKPYKaIOLIEM MUPE

11

YMeHue omnepupoBaTh NOHATUAMHU: [UIMHA, PACCTOSIHUE, YIOJ
(BemMUMHA yIiia, CHHYC M KOCHHYC yTJIa TPEYyrojbHMKA), IJIOIIA/b;
YMEHHE OIICHMBaThb pa3Mepbl NpPEeIMETOB U  OOBEKTOB B
OKpY’KaloIlleM MHpE; YMEHHE MPUMEHSTh (HOpMysbl NMEpUMETpa U
IUIOU[aIM MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IJIOLIAAU
Kpyra, oObeMa MpsIMOYroJbHOIO Napaijelenunesa; YyMEHHe
MPUMEHSTh TPU3HAKK PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O
CyMMe yTJIOB TPEYrOJIbHUKA, TEOpeMy [Mudaropa,
TPUTOHOMETPUUECKUE COOTHOLIEHHUS Il BBIYMCIICHUS JJIUH,

pacCTOAHUH, IO

12

YMmenue wu3zo0pakaTh IUIOCKHE GUIYpHl M HUX KOMOWHaIuW,
MPOCTPAHCTBEHHBIE (QUTYpPHl OT PYKH, C MOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OITMCAHUTO

13

YMmenue ONCprUpoOBaTh IOHATHUAMU: TMPAMOYIOJIbHasA CHCTCMaA
KOOpAuHaT, KOOpAWHATBI TOYKH, BECKTOP, CyMMa BCKTOPOB,

NPOU3BCACHUC BCKTOpa HaAa YHCIO, CKaJdIpHOC IMPOU3BCACHUC




BCKTOPOB;, YMCHHUC HCIIOJB30BATb BCKTOPbI W KOOPAWHATHI IJId
OpeACTaBICHUA JAaHHBIX W PCIICHHUA 3a4a4, B TOM YHUCJIC U3 APYTUX

y4eOHBIX MPEMETOB U peaTbHOU KUIHU

14

YMeHue omnepupoBaTh MOHATHSAMH: CTOJOMKOBBIE U KpPYrOBBIE
JMarpaMMbl, TaONUIBL, CpeAaHee apu(pMETHYECKoe, MEeIuaHa,
HauOoJbllIee U HAUMEHbIIee 3HaYeHUsI, pa3Max YHCIOBOro Habopa;
YMEHHUE U3BIEKaTh, HWHTEPIPETHPOBATE U TMPEOOPa3OBBIBATH
nH(pOpMaIINIO, MPEICTaBICHHYI0 B TabMMIAX U Ha JAUarpaMMax,
OTPaKAOILYI0 CBOWCTBA M XapaKTEPUCTUKH PEAJIbHBIX MPOLIECCOB
U SBIICGHUH; yMEHHE pacrno3HaBaTh HW3MEHUYUBBIC BEJIMYMHBI B

OKpY’KaoIlleM MHUpe

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHBIA OMBIT (CIIy4ailHBIMI
AKCIICPUMEHT), 3JIEMEHTApHOE COOBITHE (AJIEMEHTAPHBIA HMCXO.)
CIIy4allHOTO OIBITA, CIY4YailHOE€ COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HAaXOAUTh BEPOSTHOCTU CIYYalHBIX COOBITUN B OMbBITaX C
PaBHOBO3MO>KHBIMHU AJIEMEHTAPHBIMU COOBITUSIMU;, YMEHHE PEIIaTh
3a/1la4dl METOJIOM OPTraHW30BaHHOTO Nepedopa U ¢ UCIOIb30BAHUEM
MpaBujia YMHOXCHUS; YMEHHE OIICHUBATh BEPOSTHOCTU PEaTbHBIX
COOBITHIA U SBIIEHUH, TOHUMATh POJIb MPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKPY)KAIOIIEM MHpPE W B JKHU3HU;
3HAKOMCTBO C TOHSTHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ H3y‘leHHBIfI METOJ AJId PCIICHUA
3aaa4yu, MPUBOAUTL NPUMEPBI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ
B IIpUpoA€ W IKHU3HU, PaACIIO3HABATH IIPOABJICHUC 3aKOHOB
MaT€MaTuKN B HCKYCCTBC, OIHMCHIBATH OTACIBHBIC BbIAAOIIHUECH
PE3ybTaThl, MOJYYCHHBIC B XOJAC PpPa3BUTHA MATCMATHUKHU KakK
HAayKH, MPUBOAUTH HNPUMEPLI MATCMATHYCCKUX OTKpI)ITI/Iﬁ n ux

aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOﬁ HUCTOpUU




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOM, TPOLEHTH, OECKOHEYHBIC
' MIePUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue onepanuud ¢ panroHalIbHBIMU
. quCIIaMU

» JleiicTBuTenpHble yncaa. ApudMeTHUeCcKUe olepaluun ¢ JAeHCTBUTEIbHBIMU
. quCcIIaMU

s [IpnbnuxEHHbIE BBIYUCIECHUS, NPAaBUJIA OKPYIJICHUS, NMPUKUIKA U OLEHKa
' pe3yJibTaTa BEIYMCIIECHU

2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM nokasateneM. CTeneHb ¢ palMOHAIBHBIM I10Ka3aTeleM.
. CBolicTBa CTENIEHH

2.3 MHorouseHsl

24 Anrebpanueckas 1poob

) s ApudpmeTnueckuii  KOpeHb ~ HaTypajibHOW  cremeHu.  JleiictBus ¢
' apupMeTUUEeCKUMU KOPHSIMH HaTypalbHON CTEIEHH

3 YpaBHEHHS 1 HEpABEHCTBA

- [lenbie u npoOHO-panMoHaNbHbIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHUU

1n Lenbie u apoOHO-panMOHaNbHBIE HEepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amMau

4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN




Apudmernueckass u Treomerpuueckas mporpeccud. Dopmyna CIOKHBIX

4.2
IPOLICHTOB

5 DOyHKIHUH
OyHknusg, cmnocodbl 3amanus  (yakmuu. ['paduxk  dysakmum. OoOnacts
ONpeNeNieHuss W MHOXECTBO 3HaueHWil ¢ynkmuu. Hymu  QyHkmum.

5.1. [IpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (DYHKIIHMH.
Makcumymbl U MUHUMYMBI (yHKiun. HawmbGonbmiee u HauMmeHblee
3Ha4YeHUe (PYHKIUHN Ha IPOMEKYTKE

6 KoopauHatsl Ha npsiMOi ¥ TIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpruueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHuKu

7.4 OKpy’>XKHOCTb U KpyT

7.5 N3mepenune reoMeTpuyecKux BETUYHH

7.6 BekTopsl Ha IIII0CKOCTH

8 BeposiTHOCTB 1 cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunaTtopuka

8.4 MHoxecTBa

8.5 I'padmsr
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