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HOACHUTEJBHASA 3AIIMCKA

AnreOpa sBIsSIETCS OJIHUM M3 OMOPHBIX KYpCOB OCHOBHOTO 001ero oOpa3oBaHMs: OHA
obecrieunMBaeT M3y4YeHUE JIPYTUX JUCHUIUIMH, KAaK €CTECTBEHHO-HAYYHOIro, TaK U
T'YMaHUTAPHOTO ITMKIIOB, €€ OCBOCHHWE HEOOXOIWMO IS TPOJIOJDKCHHUS OOpa3oBaHUS U B
MMOBCETHEBHOM XM3HU. Pa3BuTHEe y 00yJaromuXcs HAyIHBIX TIPEICTABICHUNA O TTPOUCXOKICHNUN
U CYHIHOCTH anreOpamdeckux aOCcTpakiuif, croco0e OTpakKeHHs MaTeMaTH4YeCKOW HayKou
SBJICHUM W TPOIECCOB B MPHUPOJIE M OOIIECTBE, POJIU MATEMATHYECKOTO MOJECIMPOBAHUS B
HAay9YHOM TIO3HAHUHU M B MPAKTHUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS U
KAaueCTB MBIIUICHUS, HEOOXOJAUMBIX JIJISl aalnTallid B COBPEMEHHOM IHM(PPOBOM OOIIECTBE.
N3yuenue anrebpbl obOecreurBaeT pa3BUTHE YMEHHsS HaONIO[aTh, CpPaBHUBAThb, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO
000OCHOBBIBaTh CBOW JIEUCTBHS U BBIBOJIBI, (hOPMYIUpOBaTh yTBepkaeHUsA. OCBOEHHE Kypca
anreOpbl 00ecreunBaeT pa3BUTHE JIOTUYECKOTO MBINUICHHUS OOYyYarOlIUXCA: OHU HUCIOJIb3YIOT
NEAYyKTUBHBIE W WHAYKTUBHBIE  pACCYXKIEHHUS, OO0OOIIEHME U  KOHKPETHU3AIUIO,
abctparupoBanre W a”ainoruto. OOydeHue anrebpe MpernoyiiaraeT 3HAYUTENIbHBIA O0BEM
CaMOCTOSTENILHON JCSITEIbHOCTA 00YYalolUXCs, TTO3TOMY CaMOCTOSITEJIbHOE pEIlIeHUE 3a/1a4y
SBJISIETCA peanu3aluen 1esaTeIbHOCTHOTO NPUHIUIIA 00yUYEHHUS.

B crpyktype mnporpamMmmbl ydeOHOro Kypca «Amnredpa» JUisi OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeJIbHO-METOANYECKUE TuHUU: «Yucna u
BBIYHMCIICHUS», «ANTeOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY, «DyHKIIHM.
Kaxnas U3 3TUX coepx’aTeabHO-METOAUYECKUX JIMHUN PAa3BUBACTCS HA MPOTSIKEHUU TPEX JIET
M3YUYCHHUS Kypca, B3aUMOJICUCTBYS C IPYTUMH €ro JUHUSAMU. B XoJie n3ydeHus: yaeOHOro Kypca
oOyJaromuMcsi  TPUXOJIUTCS  JIOTMYECKU  pacCyXaaTh,  HCIOJIb30BaTh  TEOPETUKO-
MHOKECTBEHHBIN SI3bIK. B CBSA3M ¢ 3TUM B mIporpamMmy y4eOHOTO Kypca «Anredpa» BKIIOYECHBI
HEKOTOPBIE OCHOBBI JIOTHKHU, MPEIACTABICHHBIE BO BCEX OCHOBHBIX pa3/ieslax MaTeMaTHYECKOIO
oOpa3oBaHMsI M CHOCOOCTBYIOIIME OBJAJACHUIO OOYYaIOINMMUCS OCHOB YHHBEPCAJIHLHOTO
MaremMaTudeckoro sizbika. CojepkaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca
«AnreOpay SIBJIIETCS €ro UHTETPUPOBAHHBINA XapakKTep.

Conepxxanue JMHUM «Yucima W BBIYKCICHUS» CIYXWAT OCHOBOM ISl JaJdbHEUIIEro
M3YYEHUSI MAaTEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JOTUYECKOTO MBIILICHUS,
(hOopMUPOBAHUIO YMEHUSI MOJIb30BATHCS AITOPUTMAMHU, & TaKKE MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsI TTOBCETHEBHOM >KU3HHU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE
OCHOBHOTO OO0IIIEro o0pa3oBaHusl CBS3aHO C PalMOHAIBLHBIMUA U UPPAIMOHAIBHBIMU YHUCIIaAMHU,
(hopMHUPOBAHHEM MPEJCTABICHUN O JCHCTBUTEILHOM YHCIIE. 3aBEepIIeHHEe OCBOSHUS YHCIOBOM
JUHUU OTHECEHO K CpeHeMy 001IeMy 00pa30BaHHMIO.

Conepxanue JByX anreOpanyeckux JIMHUN — «AJreOpandeckue BBIPOKCHUS» U
«YpaBHEHHs] M  HEPABEHCTBa»  CHOCOOCTBYET  (OPMHUPOBAHUIO Yy  OOyYaroluxcs
MaTeMaTUYeCKOro armapara, HEeOOXOAMMOTro Ui peHIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus
y4eOHBI MaTepuall TPYNIUPYETCS BOKPYT  pAlMOHAIBHBIX  BBIpaXKEeHHH.  AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEeMAaTUKH KaK sSI3bIKA JJISI TOCTPOCHUSI MaTeMaTHYECKUX MOJICIICH,
OTIMCaHUS TIPOIIECCOB U ABJICHUMN pealbHOro Mupa. B 3amaun oOydeHus anredpe BXOIAT TaKKe



JanbHEHIIee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YaCTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, W OBJIAJCHUEC HAaBBIKAMHU JCAYKTHUBHBIX PaCCYyKICHUN.
[IpeobpazoBanrie CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K
MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanue  (QyHKIMOHAIbHO-TpaQUUECKOW JIMHUM  HAIEJIGHO Ha  IOJYy4YeHHUe
0OyJaronMMuUCs 3HaHUH 0 QYHKITHAX KaK BaKHEUIIEH MaTeMaTUIECKOW MOJCIH JIJIsl OTIMCaHUS
U UCCIIEJIOBAaHMS Pa3HOOOPa3HBIX MPOIIECCOB U SIBICHUI B mpupoje U obmiectBe. M3yueHnue
MaTepualia CIHOCOOCTBYET pPa3BUTHIO Yy OOY4YaIOIIMXCA YMEHHUS MCIOJIb30BaTh pPa3IMYHbIC
BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MATEMAaTHKU — CIIOBECHBIE, CUMBOJIMUECKHE, TpaduyuecKue,
BHOCHT BKJIaJl B (pOpMHUpPOBAHUE MPEACTABICHUN O POJIM MATEMATHKHU B Pa3BUTUH [IUBUIIN3AINN
U KYJbTYPBI.

CornacHo ywyeOHOMY miIaHy B 7-9 kimaccax wu3ydaercss y4eOHBIM Kypc «Anredpay,
KOTOPBIN BKIIIOYAET CIEYIOIIME OCHOBHBIE pa3fenibl cojaepxaHusi: «Yucina M BBIYMCICHUSD,
«Anrebpanyeckue BhIPAKEHUSN», « Y PaBHEHUS U HEPABEHCTBAY, « DYHKIIHI.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Henenmo), B 8 kinacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 gaca B
HEJISTTIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

JpoO6u OOBIKHOBEHHBIE W JECSATHYHBIC, MEPEX0] OT OJIHON (OopMblI 3amucu Apodeil K
npyroii. IloHsiTHe pallMOHAIBHOTO YHCIIA, 3aAIIUCh, CPABHEHUE, YIIOPSAIOUYMBAHUE PALIMOHAIBHBIX
grcen. ApupMeTHuecKne IeUCTBUS C pallMOHATIbHBIMY YniciIaMu. Perienre 3a1a4d u3 peanbHOu
MIPaKTUKHU HA YaCTH, Ha IpOOU.

CreneHb ¢ HaTypalbHBIM TOKa3aTeleM: OmpeeeHue, MpeoOpa3oBaHuEe BhIPAKEHUN Ha
OCHOBE OTpEJIEICHUS, 3aMKiCh 0obIINX YKceln. [IporeHTsl, 3amuch TPOLEHTOB B BUIE APOOH U
IpoOu B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJlayl Ha MPOIECHTHI, PEIICHUE 3a/1ay U3 peallbHON
ITPAKTUKH.

[IprMeHenne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKHUTENIN HATYPAJIBHBIX YUCEN.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsiMasi U 0OpaTHasl MPONOPLUOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemeHHBIE, YMCIOBOE 3HAYECHUE BBIPAKEHUS C MEPEMEHHOW. JlomyCcTHMBblE 3HAYECHMS
nepemMeHHbIX. llpencraBieHne 3aBUCMMOCTH MEXIy BeJIMYMHAMU B BUIE (OPMYJIBI.
Boeruucnenus no gopmyinam. [Ipeodbpa3oBanrie OyKBEHHBIX BBIPAKEHHM, TOKIECTBEHHO PABHbBIE
BBIPAKEHUS, MTpaBUIa IPeoOpa3oBaHusl CYMM U MPOU3BENCHUM, IPaBUia pacKphITUS CKOOOK U
IPUBEICHUS TOJIOOHBIX CIAraeMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEJIEM.

OnHowiensl U MHOTOWIEHBL. CTeneHb MHOTOWIEHA. ClI0KEHNEe, BBIYUTAaHUE, YMHOKECHHE
MHOTO4WICHOB. DOpMyJIBI COKPAIEHHOIO YMHOXKEHMS: KBaJApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYJI€HOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHUS, MpaBuUiia MpeoOpa3oBaHUs YPaBHEHMS, PABHOCHIbHOCTh
YpaBHEHUM.

JIuHeiHOe ypaBHEHME C OJHOM IEPEMEHHOW, YHUCIIO KOPHEH JIMHEWHOTO YpaBHEHUS,
pelieHrne JIMHENHBbIX ypaBHeHUM. COCTaBJIEHHWE YpPAaBHEHUM IO YCJIOBUIO 3aJaud. PemieHue
TEKCTOBBIX 337124 C IIOMOILBI) YPABHEHHUM.

JIuneliHoe ypaBHEHUE C JBYMs NMEpPEeMEHHBIMHU U ero rpaduk. Cucrema ABYX JTUHEHUHBIX
ypaBHEHHUH C JBYMsI MEepEeMEHHBIMU. PerieHue cucteM ypaBHEHHH CHOCOOOM TMOJICTaHOBKH.
IIpumeps! pemieHuss TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPAaBHEHUMU.

DOyHKIUU

Koopaunara Toukm Ha mnpsmon. UHCIIOBBIE NPOMEXYTKH. PaccTosHME MEXIy IBYMS
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpssmoyronbHast cuctema koopauHar, ocu OX u Oy. AOcuucca u opAuHaTa TOYKH Ha
KOOpJIMHATHOM TIOCKOCTH. [Ipumepsl rpadukoB, 3amaHHbiXx dopmynamu. Urtenne rpadukoB
peanbHbIX 3aBucuMocTel. [lonsitue dynkuun. [paduk dynakmuu. CpoiicTBa (QyHKIHIA.
JIuneiinas ¢ynkuys, e€ rpaduk. ['paduk pynkuuu y = |X|. ['paduueckoe perieHne TMHEHHBIX
YPAaBHEHUM U CUCTEM JIMHEUHBIX YPABHECHUM.



8 KUIIACC

Yucaa 1 BIYUCICHUA

KBagpatueiii kopeHb u3 uucia. [lonstue o0 uppanmoHasbHOM uucie. JlecsaTUuHbIe
npUOIMKEHUST UPPALIMOHATBHBIX yncesd. CBolcTBa apuPMETHUECKUX KBAJIPATHBIX KOPHEH U UX
NPUMEHEHHE K MPeoOpa30BaHUIO UYMCIOBBIX BBIPAKCHUNW M BBIYUCICHUAM. [lefiCTBUTENbHBIC
qucIa.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

Anrebpandeckue BhIpaKCHUSAJre0Opandeckue BbIpaKeHusl

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

AnreOpanyeckass Jpo0Ob. OcHOBHOE CBOMCTBO anreOpanyeckor Apoou. CroxeHue,
BBIUMTAHKUE, YMHOXKECHHE, JIeJICHUE alireOpanyeckux ApoOeil. PalmoHanbHble BBIPAXKEHUS U UX
npeoOpa3oBaHue.

VYpaBHeHUs 1 HEpaBEHCTBAY pABHEHUS] M HEPABEHCTBA

KBagpatHoe ypaBHeHuWe, (opMyia KOpHEW KBaJapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHMI, CBOASIIMXCS K JIMHEHHBIM U KBajapaTHbIM. [IpocTteitmme apoGHO-
palMOHAIIbHBIE YPABHEHHSI.

['paduueckas uHTEpHIpeTallvs ypaBHEHUN C JBYMS NMEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpaBHEHHI C AByMs NepeMeHHbIMU. [IpuMepsl penieHus CUCTEM HEJIMHEHMHBIX YpPaBHEHUH C
JIBYMS TIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBble HEpaBEHCTBA M HUX CBoMcTBa. HepaBeHCTBO ¢ OJHOM TEPEMEHHOM.
PaBHOCHMIBHOCTP HeEpaBEHCTB. JIMHENHBIE HEpPaBEHCTBA € OAHOM NepeMeHHOU. CHucTeMsl
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

OyHKIMNPYHKIIMA

[Tonsitne dpynkuuu. OOIaCTh onpeneaeH!s] U MHOXKECTBO 3HaUeHHN (QyHKIUU. CriocoObl
3aaHus PyHKIUH.

I'padpux ¢ynxuuu. Yrenue cBoiicTB ¢GyHKuuu no e€ rpaduxy. [Ipumepst rpaduxon
(GyHKLHIA, OTpa)KaIOIIKUX peAIbHbIE MPOLECCHI.

@OYHKIMU, ONKMCHIBAIOIIME MPSIMYIO U OOpaTHYIO MPONOPLHOHAIbHBIE 3aBUCUMOCTH, UX
rpaduki. OyHKImK y = X2, y = X3, y = VX, y=|x|. [padudeckoe peleHie ypaBHEHHI 1 CHCTEM
YpPaBHECHUH.

9 KJIACC

Yuciia 1 BBIYHCITIEHUS

ParmmonanpHbIe YKCIa, MPpAMOHAIBHBIC YHCIIA, KOHEYHBIC U OSCKOHCUHBIC JCCATUUHBIC
npodu. MHOXECTBO JCHCTBHUTEIBHBIX YHCEI, ISHCTBUTCIBHBIC 4YHCIa KaK OECKOHCYHBIC
JecCATUYHBIE  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIYy  MHOXKECTBOM
JNEVUCTBUTENBHBIX YACET U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE NEUCTBUTENBHBIX YHUCEN, apu(METHYECKUE ACHCTBUS C JIEUCTBUTEIBLHBIMU
YHCJIaMH.



Pa3mepsl OOBEKTOB OKpYKAIOIIEr0 MHPA, JJIATEIBHOCTh IMPOLECCOB B OKPYXAKOLIEM
MHpE.

[Tpubnu>k€HHOE 3HAYEHHE BEJIUYMHBI, TOYHOCTh NpUONMKeHHs. OKpyrJieHHEe 4YHUCel.
[Ipukuaka v OLEHKa PE3YyIbTATOB BHIYMCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTtHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOISIIMXCS K  KBaJIpaTHBIM.
bukBagpaTtHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHUN TPETbEM U YETBEPTOU CTEIECHEU
Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne  apoOHO-pallMOHANBHBIX  ypaBHEHHW.  PemieHne  TEKCTOBBIX  3ajad
anredpandecKuM METOIOM.

VYpaBHeHHE C ABYMs MEpeMEHHBIMU U ero rpaduk. Pemienue cuctem ABYX JHMHEHHBIX
YpPaBHEHHI C AByMs NEPEMEHHBbIMH. PellleHue cucrteM ABYX YpaBHEHHM, OOHO W3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpoM cTeneHu. I'paduueckas MHTEpOpETalusi CUCTEMbl YpaBHEHUH ¢
IBYMs IIEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOW. PelleHue cucrem JIMHEUMHBIX
HEPaBEHCTB ¢ 0/HOM nepemeHHOW. KBanpatHele HepaBeHcTBa. ['paduueckas mHTEeprperanus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMH.

OyHKIUNPYyHKIUA

KBampatuunas ¢yuknusa, e€ rpadux u cpoicrBa. [lapaGona, KOOpauHATHI BEPIIMHBI
napaboJibl, 0Ch CHMMETPUH MapaOOoJIbI.

I'padukn Gpyrxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux cBoiicTBa.

Yucnosele nociie10BaTeIbHOCTH UM CI0BbIE MOCIEA0BATEIBHOCTH M IPOrPecCHU

[ToHsiTHEe YMCIOBOM MOCIEAOBATEILHOCTH. 3a/laHUE MOCJIEA0BATEIBHOCTH PEKYPPEHTHOM
dbopmyroit u popmysoit N-ro uieHa.

Apudmernueckass UM reoMerpuueckas —nporpeccuu. @DopMynbl  N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300pakeHre wieHOB apu(PMETHUEeCKOW M T€OMETPUYECKON MPOrpeccHil TOYKamMHu Ha
KOOPAMHATHOM IJIOCKOCTU. JIMHENHBIN U SKCIOHEHIMAIIBHBINA POCT. CI0KHBIE POLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJIbTaThl OCBOCHHUS MPOTpaMMbl yuyeOHOro Kypca «Amredpa»
XapaKTepU3yrOTCSA:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHKWCKOW MAaTeMAaTHKH,
LHEHHOCTHBIM OTHOILIEHUEM K JOCTHKECHHUSIM POCCHMCKMX MATEMATHKOB U POCCHUCKOMN
MaTeMaTUYECKOW IIKOJIbI, K HCHOJIb30BAHUIO HJTUX JOCTHKEHUHM B JPYIrMX HayKax H
NPUKJIAJAHBIX cdepax;

2) rpa:xKIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW TpaKJIaHWHA W pealu3aluyd ero Ipas,
MPE/ICTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TPOIEAYP TPAXKIAAHCKOTO 00IecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUHN
HayK{, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIHOCTH YYEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAHOBKON Ha aKTUBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3aa4 MaTEMaTHUYECKOUN
HaIPaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHUYECKOTrO OO0pa3oBaHUs Ha MPOTSHIKEHUU
BCEU KM3HU Ui YCIEIIHON NMpO(ecCHOHAIbHON AESITENIBbHOCTH U PAa3BUTHEM HEOOXOIMMBIX
YMEHHI, 0CO3HAHHBIM BEIOOPOM M TTOCTPOCHUEM UHAUBUIYAIHHON TPAaeKTOPUU 0Opa30OBaHUs U
KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOILMOHATBHOMY W AICTETUYECKOMY BOCIPUATHIO MATEMaTUYECKUX
00BEKTOB, 3aa4, pEIICHUH, PACCYKIACHUIN, YMEHUIO BUIETh MAaTEMaTUUECKNE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAllUeH B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPHUPOABI M OOIIEeCTBa, MNOHUMAaHUEM
MaTeMaTUYeCKOM HayKM Kak c¢epbl YeIOBEUECKOW MESITEeIbHOCTH, STaloB €€ pa3BUTHS U
3HQUUMOCTH I8 Pa3BUTHUS  UMUBWIM3AIMH, OBJAJCHUEM  SI3BIKOM  MaTeMaTUKU U
MAaTEMATUYECKON KYJIbTYPOM KakK CpPEACTBOM MO3HAHUS MHUPA, OBJIAJCHUEM IPOCTEUIIUMHU
HaBBIKAMHU HCCJIEI0BATEIILCKOM JEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (POPMHPOBAHHE  KYJbTYPbl  310POBbS H
IMOIMOHAIBHOIO 0JIATONOJYYHsI:

TOTOBHOCTBIO NPUMEHATH MaTeMaTHYECKUE 3HAHUSI B HMHTEpPEcax CBOErO 3J0POBbS,
BEJICHUS 3/I0POBOTO 00pa3a >KU3HM (310pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATHA U
OTIbIXa, peryyspHas (u3udeckas aKTUBHOCTH), CHOPMHPOBAHHOCTBHIO HABBIKA PEQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIKOKY U TAKOTO K€ IpaBa APYroro YeIOBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:



OpHEHTalMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM IS pelieHus 3aaad B o0jacTu
COXPAaHHOCTH OKPYXXAIOLIEH Cpenpl, IUIaHUPOBAHUS IIOCTYIIKOB M OLICHKM WX BO3MOXKHBIX
MOCJIEICTBUN JIJISl OKPY KAIOIIEH Cpejibl, OCO3HAHUEM TJ100aIbHOTO XapaKTepa SKOJIOTUYECKUX
npo0sieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHSIIOIUMCH YCJIOBUSIM COUUAIBLHON M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBUAX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTHU 4€pe3 NMPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX
JoJIed, MpruoOpeTaTh B COBMECTHOM JIESITEIbHOCTU HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3
OTBITA IPYTHX;

HEO0OXOUMOCTHIO B (DOPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucie (HOpMyIHpOBaTh UJIEH,
MOHSTHS, TUTIOTE3Bl 00 O0BEKTaX W SIBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH
AePUIMTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CUTYyallMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble PEIICHUS U
nencTBud, (OpMyJIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibLHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHH

ba3oBble Jornyeckue 1efMcTBUA:

e BBIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUUA MEXIYy MOHATUIMH, (HOPMYJIHPOBATH OMPEICICHUS TOHSITUH,
YCTaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KJIacCU(UKALIUKU, OCHOBAHUS JiJI1 0000IIEeHUS
U CPaBHEHMUS, KpPUTEPUHU ITPOBOAMMOTO aHAIIN3A;

e BOCIPUHUMATH, (POPMYTUPOBATH U TPEOOPA3OBBIBATH CYXKJCHUS: YTBEPIAUTEIbHBIC U
OTpULIATEIbHBIC, €TUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISIBJIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHs B (pakTax,
JAHHBIX, HAOJIOCHUSX W YTBEPXKICHMSIX, MpeajiaraTb KPUTEPUMU ISl BBISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e JIeNIaTh BBHIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, IE€AYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3bupaTh JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPXKIACHUU (MpsiIMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEJILHO HECJIOXKHBIE JI0Ka3aTeNbCTBA
MaTeMaTU4eCKnX (PaKkTOB, BBICTPAWBATH AaPTyMEHTAIUIO, TMPUBOJIUTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh CHOCOO pelieHus y4dyeOHOW 3amauu (CpaBHMBATh HECKOJBKO BAapUAHTOB
pelieHusi, BEIOMpaTh HanboJiee MOIXOASAIIMN ¢ YYETOM CaMOCTOSITEILHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIOJIb30BaTh  BONPOCHI  KaK  MCCJIEAOBATEIbCKUI  HMHCTPYMEHT  IO3HAHWUS,
(bopMynHpOBaTH BOMPOCHI, (PUKCUPYIOILIME TPOTUBOPEUHE, MTPOOIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBAaTh UCKOMOE U JIaHHOE, (hOpMHUPOBATh TUIIOTE3Yy, apPTYMEHTUPOBATh CBOIO
MO3UIUI0, MHEHUE;



MPOBOJIUTH TI0O CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOXHBIA IKCIICPUMEHT,
HEOOJIBIIIOE WCCIIEIOBAHWE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00bEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXIY COOOi;

CaMOCTOSATENIbHO  (hopMyJupoBaTh OOOOIIEHWS W  BBIBOABI [0  PE3yJIbTaTaM
IIPOBEIEHHOTO HAOJIIOICHHSI, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BHIBOJOB M 000OIIECHNUI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOI0KCHUS
0 €ro pPa3BUTUHU B HOBBIX YCIIOBHSX.

PaGora ¢ unpopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W M3OBITOYHOCTh MH(OpMAIMU, JaHHBIX, HEOOXOIUMBIX
JUISL PELICHUS 3a1a4HU;

BBIOMPATh, aHATM3UPOBATh, CUCTEMATH3UPOBATh W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U POPM IPEICTABICHHUS;

BBIOMpATh (opMy TMpeAcTaBIeHUs] HHGOPMAIMU U WUTFOCTPUPOBATH pEeIIacMbIe 3aa4u
CXeMaMH, TuarpaMMamMu, HHOU rpaukoi U UX KOMOUHAIUSIMU;

OIIEHUBATh HAJEKHOCTh UHPOPMAIUU 110 KPUTEPUSIM, MPEIJIONKEHHBIM YUYUTEIEM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (OPMYJIHPOBATH CY>KJICHHS B COOTBETCTBHH C YCIOBHIMU U IEJISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, /IaBaTh MOSICHEHUS 110 X0y PEIICHUs 3a1a9d, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3YJIbTAT;

B X0/i¢ 00CYKJICHHSI 3a/1aBaTh BOIIPOCHI 0 CYIIECTBY 00CYK/1aeMON TEMBbI, MPOOIIEMBI,
pelraeMoil 3a1a4u, BHICKAa3bIBaTh UCH, HAIICIICHHBIE HA TTIOUCK PEIICHHUS, COTIOCTABIISITh
CBOM CYXKJIEHUS C CY)KJICHHSIMU IPYTHX YYaCTHUKOB JHAJIOTa, O0OHAPYKMBATh Pa3IUIHe
M CXOJACTBO TO3WIMA, B KOPPEKTHOH Qopme (QopMyaupoBaTh pa3HOTIIACHS, CBOU
BO3PAKCHUS;

MPEICTaBIATh PE3YyJAbTAThl PEIICHUs 3a7a4l, SKCIEPUMEHTA, UCCIEOBAHUS, TTPOCKTAa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4E€TOM 3a/ad MPE3CHTAIUN U
0COOEHHOCTEN ayJuTOpHUU;

MOHUMAaTh U HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHAMBUAYaJIbHOW pPabOTHI
U pelIeHUN YY4EOHBIX MAaTEMATUYECKUX 3a/1aY;

IPUHUMATH 11€JTb COBMECTHOM JACSITEIBHOCTH, INIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenensTh BHIBI pabOT, JOTOBapUBATHCA, OOCYXKIaTh IMPOILECC W
pe3yabTat paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPyHmoBBIX (opmax paboTel (0OCykIeHus, OOMEH MHEHHSIMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BBHITOJHATH CBOK YacTh PabOThI M KOOPAUHUPOBATH
CBOM JICHCTBUS C APYTMMH YWICHAMH KOMaHJbI, OIICHMBATh Ka4eCTBO CBOETrO BKJa/aa B
00U POIYKT MO KPUTEPHUIM, CPOPMYJTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUS.

PeryjsiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTABJISITh IUIAH, aJrOPUTM PELICHHs 3aJayd (WIA €ro 4acThb),
BBIOMpATh CHOCOO pelIeHUs ¢ YYETOM MMEIOUIMXCS PECcypcoB U COOCTBEHHBIX



BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh BAPHAHTHI PEHICHUN C y4ETOM
HOBOM HH(OpPMaIUH.
CaMOKOHTPOJIb, SMOUMOHAIbHbI HHTEJIEKT:

e BJAJETHh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ybTaTa peleHHs
MaTeMaTH4ecKOoi 3a/1auu;

e TPEIBUJIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPH PEUICHUH 3a7aud, BHOCUTb
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAMIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

e OLIGHUBATh COOTBETCTBUE PE3yJbTaTa IEATEIbHOCTU IMOCTABICHHON LIEIH U YCIOBHSM,
OOBSCHATh TPHUUYMHBI JOCTIDKEHUS MU HEAOCTHKCHMS IIeNId, HAXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K koHny oOyuyeHuss B 7 KJjacce oOydarolIMiics IOJYYUT CIEAYIOUINE IPEAMETHBIE
pe3yIbTaThI:

Yucia 1 BLIYHCTEHHUS

BreimonHsATe, coueTas yCTHBIE M MHCbMEHHBIE TPUEMBI, apu(METHUECKUE ACUCTBUSA C
parroHaIbHBIMU YHCTIaMHU.

HaxoauTh 3Hau€HUs YMCIOBBIX BBIPAXKEHHUM, NPUMEHATHh Pa3HOOOpa3Hble CHOCOOBI U
OpUEMbl BBIYHUCICHUS 3HAYEHUM JAPOOHBIX BBIPAKEHUM, COJEP)KALIMX OOBIKHOBEHHBIE H
JECATUYHBIE JPOOH.

[lepexoauTh OT OHOM (POPMBI 3alKCH YKCEN K APYroi (ImpeoOpa3oBbIBATh ECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
TECATHYHYIO IpOOB).

CpaBHUBATh U YHIOPSAJ0YUBATH PALIMOHAJIbHBIE YUCIIA.

OKpyrJsTh yncna.

BBIOMHATE TPUKUAKY U OIEHKY pe3yibTaTa BBIYMCICHUH, OLEHKY 3HAaYCHHUH YMCIOBBIX
BbIpaK€HUI. BBIMOMHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MOKA3aTEISIMHU.

[TpuMeHsTh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATYpPaJIbHBIX YHCEI.

Pemarh mpakTUKO-OpMEHTHPOBAHHBIC 3a/ladyM, CBSI3aHHBIE C OTHOIIECHHUEM BEIMYUH,
MPOMOPIMOHATIEHOCTEIO BEIMYMH, MPOLEHTAMH, WHTEPIPETHPOBATH PE3YNbTAThl PEIICHUS
3a71a4 ¢ yu€TOM OTpaHUYEHHUH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpUBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUsI

Hcnonb30Bath anredpandecKyro TEpPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTH €€ B IpoIiecce
OCBOEHHMSI Y4EOHOT0 MaTepuara.

HaxoauTs 3HaueHns1 OyKBEHHBIX BBIPOKEHUH MPH 3aJaHHBIX 3HAUCHUSIX MIEPEMEHHBIX.

BoinonusaTe npeoOpa3zoBaHus LIETOTO BBHIPAKEHUSI B MHOTOWIEH MPUBEIECHUEM MOJA00HBIX
clIaraeMbIX, paCKphITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOYJIEH W MHOIOWIeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYITBI KBaJpaTa CyMMbI U KBaJpaTa pasHOCTH.



OcyiecTBIATh Pa3l0KEHHE MHOTOWIEHOB HAa MHOYKHUTEIU C ITOMOILBIO BBIHECEHHS 3a
CKOOKHM OOIIEr0 MHOXKHUTEINSI, TPYIIIUPOBKHU CIaraéMbIX, IPUMEHEHUs1 (POPMyI COKpaIEHHOTO
YMHOKEHUS.

[IpumensaTy mnpeoOpa3oBaHUST MHOTOYIEHOB IS PEIIEHUs pa3lIMYHBIX 3a7ad W3
MaTE€MaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATYypaIbHBIMU MOKA3aTEIsIMU JIJIsl MPEOOPa30BaAHUS
BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemars nHMHENHBIE ypaBHEHUsS C OJHOM NMEPEMEHHOW, NMPUMEHSS MpaBWiIa MEPEXona OT
HMCXOJHOTO YPaBHEHMS K DPAaBHOCWIBHOMY eMmy. lIpoBepsTh, sSBISETCS 1M YUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METO bl IPH PEIICHUN TUHEWHBIX YPAaBHEHUN U UX CUCTEM.

[TogOupaTe mpuMepbl Map 4YHCElN, SBISIOMIUXCSA PEIICHUEM JMHEHHOro ypaBHEHUS C
JIBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TrpaduK JIMHEWHOIO YpaBHEHUS C JBYMS
MEPEMEHHBIMHU, MOJIb3YAICh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucreMbl IBYX JIMHEMHBIX YPAaBHEHHMU C JIByMs II€PEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTaBisATh M pelIaTh JMHEHHOE YPAaBHEHHME WM CUCTEMY JIMHEWHBIX YPaBHEHHU IIO
YCJIOBHUIO 33/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IOJTYyYCHHBIN
pe3yJbTar.

DOyHKUUHA

N300paxkaTh Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOLIME 3a/laHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HHTEpPBAJIbI, 3alMChIBATh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKH MO 3aJaHHBIM KOOpJIWHATaM, CTPOMUTh
rpaduku TuHEHHBIX GyHKIni. CTpouTs rpadux hyHKINUU Y = [X|.

OnucelBaTh C NOMOUIbIO (PYHKIMIA HM3BECTHBIE 3aBUCHMOCTH MEXJY BeIMYUHAMU:
CKOpPOCTb, BpEMsl, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTh, TPOU3BOJIUTEIBHOCTD, BPEMS,
00BEM paboTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduueckuii croco0d MpencTaBlIeHUs U aHalv3a WH(OpMAIUU, U3BIEKATh U
MHTEPIPETUPOBATh UH(POPMALIHIO U3 TPapUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K koniy oOyueHus B 8 kJjiacce oOyyarolmuiics TMOJMYYUT CIEAYIOIIUE MpPEAMETHbIC
pE3yJbTaTHI:

Yucia v BIYUCICHUSA

Hcrnonbs30BaTh HayalbHbIE NMPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX YHCEN IS
CpaBHEHUS, OKPYIJICHUS W BBIYMCICHMN, M300pa)xkaTh ACHCTBUTENbHBIE YMCIAa TOYKAMH Ha
KOOpPJIAUHATHOM MPAMOM.

[IpuMeHsATh MOHATHE apU(PMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOAUTh KBAJpPATHHIE
KOPHM, UCHOJB3ysl TMpPU HEOOXOJUMOCTH KaJbKyJsATOp, BBINOJHATH MPeoOpa3oBaHUs
BBIPAKECHUH, COJICPIKAIINX KBAAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEU.



Hcnonp30BaTh 3amucu OOJBIIMX M MajlbIX YHCEN C MOMOIIbIO JECATHUYHBIX ApoOer u
creneneit uncina 10.

AJuireOpandecKkue BbIPaKeHUsA

[IpuMeHATh TOHSATHE CTENEHH C IeJIbIM TI0Ka3aTeNieM, BBINMOJIHATh MNpeoOpa3oBaHUs
BBIPAKEHUH, COAEPIKAIINX CTETIEHU C IIEIbIM MOKA3aTEJIEM.

BBINONHATE TOXKIECTBEHHBIE MPEOOPA30BaHUSl PALMOHANBHBIX BBIPAKEHUI Ha OCHOBE
MpaBWII ACUCTBUI HaJ MHOTOWICHAMH U anreOpandecKuMu JpOOsIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsaTs npeoOpa3oBaHUsl BBIPAKEHUN U1 pEHICHUS pa3IuYHbIX 3aJad U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pewate MHElHbIE, KBAaJIpaTHbIE YPAaBHEHUS U PAlMOHAJIbHBIE YPABHEHHUSI, CBOISIINECS K
HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMHU.

[IpoBOoaWTH pOCTENHIINE HCCIECIOBAHUS YPABHEHU U CHCTEM ypaBHEHHUH, B TOM YHUCIIE C
IMpUMEHEHUEM TpadUuecKuX NpeacTaBlieHuld (yCTaHaBlIMBaTb, UMEET JIM YpaBHEHHUE WJIU
CUCTEMa YPaBHEHMI pelIeHUs, €CJIM UMEET, TO CKOJIBKO, U TIpoYEe).

[lepexonuth OT ciIOBECHOM (OPMYIMPOBKH 3a7aun K €€ anreOpandyeckod MOAEIu ¢
MIOMONIBI0 COCTABJICHUS YPABHEHHS WIM CHCTEMbl YpPaBHEHUM, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [TOJYYEHHBIN pe3ynbTar.

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB AJI CPABHEHUS, OLICHKH, PEIIaTh JIMHEWHbBIE
HEpPaBEHCTBA C OJIHOM NEPEMEHHOW M HUX CHUCTEMBI, JaBaThb TpaUUYECKyI0 WIUTFOCTPALMIO
MHOKECTBA PELICHN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ¥  UCHONB30BaTh (PYHKIMOHAJIbHBIC TIOHSATUS M S3bIK  (TEPMUHBI,
CUMBOJINUECKUE O0O3HAUCHUS), OMPEeACssITh 3HaueHue (YHKIMU IO 3HAYCHUIO apTyMEHTa,
onpenensaTh CBOMCTBA (YHKLMHU 10 €€ TpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX (YHKIIUIA BUIA:

y = k/X, y = X2,y = x3,y = |X|, ¥ = VX, OIHCBIBaTh CBOICTBA YHCIIOBOIl (DYHKIMH 110 €&
rpaduky.

K koHily oOyueHus B 9 kJjacce 0Oy4aroluiics MOMYYUT CIEAYIOIIME MPEAMETHbIE
pE3yNbTATHI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonssaTe apudmeTnyeckue NEHCTBUS ¢ pallMOHAIBHBIMUA YUCJIAMH, COUYETasl YCTHHIE U
MUChbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCICHUS C UPPALIMOHAIBHBIMY YHCIIAMHU.

HaxoauThk 3HaUueHUs cTeneHen ¢ UEeIbIMU MOKa3aTesIMU U KOPHEHN, BBIYUCIISITH 3HAUYCHHUS
YU CJIOBBIX BBIPAKECHUMU.

OKpyrasiTh JEWCTBUTENBHBIE YMCIA, BBINOJHATH MPUKHUIKY pe3yibTaTa BBIUYHUCICHUH,
OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeWHBIE W KBaJpaTHbIE YpaBHEHHWS, YPaBHEHUS, CBOJASIIMECS K HHUM,
npocTeiiire ApoOHO-palluOHAbHbBIE YPAaBHEHUS.



Pemate cuctembl IByX JMHEWHBIX YPABHEHUW C JIByMs NIEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHHM, B KOTOPBIX OJJHO YPABHECHUE HE SBJISICTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3ajauM  aJIreOpaudecKMM CIOCOOOM C TIOMOIIBIO COCTaBIICHUS
YpaBHEHUSI WJIM CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIIINE UCCIEAOBAHUS YPABHECHUN U CUCTEM YPAaBHECHUH, B TOM YHCIIE C
MpuUMEHEHHEM TpaduuecKnx TNpeacTaBleHnld (yCTaHAaBIMBAaTh, UMEET JIM ypPaBHCHHE WA
CHUCTEeMa YPaBHEHUM pEelIeHUs, €CIId UMEET, TO CKOJIBKO, U TpoYee).

Pemate nMHEHHBIE HEpPaBEHCTBA, KBaJApPAaTHBIC HEPABEHCTBA, H300pakaTh PpEIICHHE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMMMCHIBATH PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemate cuCTEMBI JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABCHCTB, BKIIIOYAOIIUE
KBaJI[paTHOE HEPABEHCTBO, M300pa)xaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YUCIOBOM MPSMOMU,
3aIACHIBATH PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MIPHU PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUUHA

Pacnio3naBath (hyHKIIMK HM3y4yeHHBIX BHJOB. [loKka3biBaTh CXEMaTHYECKU PACIOIOKECHUE

Ha KOOPJIUHATHOM MIocKocTH rpadukoB yHkiwmi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y = x3, y = VX, Y = [X|, B 3aBHCHMOCTH OT 3Ha4eHHiI K0d(hHUINEHTOB, OIICHIBATH
CBOMCTBA (DYHKIIMIA.

Crpouth U M300pakaTb CXe€MaTHYECKH IpadUKU KBaJpaTUUHBIX (PYHKIMHA, ONUCHIBATH
CBOMCTBA KBaJAPAaTUUHBIX (PYHKUUN IO UX rpauKam.

Pacnio3naBaTe  KBagpaTH4HyrO (yHKIUIO 10 (opmysie, NPUBOIUTH IPUMEPHI
KBaJPaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKU, TEOMETPUHU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacnio3naBaTh apupMeTHUECKYI0 U TEOMETPUUYECKYIO MPOTPECCUH MPHU Pa3HbIX crocobax
3a/1aHus.

BBINONHATE BBIUMCIEHUSI C HMCMOJIB30BAHUEM (OpMyN N-ro ujeHa apuPMEeTHUYEecKOr u
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWIEHOB.

N306paxaTh 4iaeHbl IOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPAUHATHOMN TIOCKOCTH.

Pemate 3aiauu, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEOBATEIBHOCTSAMM, B TOM YHCIIE 3a/1a4U
13 peAIbHOM JKU3HU (C UCIIOIB30BAaHUEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOIOTHN).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

Uuncna n
BBIYMCIICHHUS.
PannonanbHble
qypcia

KoanuecTBo 4acoB

Bcero
padoThI

16 1

KonTposabHubie

DJIeKTPOHHBbIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [JOK

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

(DOI)MI)I peanusanuu
BOCIIUTATCJIBHOI'O
MmoTeHuuaJjga pasaejia

®opMupoBaHue
MOTHBAIH
U3y4YeHUs
MaTeMaTHKHU,
TOTOBHOCTD u
CIIOCOOHOCTH
y4Yaluxcs K
CaMOpPa3BUTHIO,
MOCTPOEHUIO
WHJUBU1yaJIbHOU
TPaCKTOPUHU
U3y4YeHUs
MpeIMETa;

dopMHUpOBaHUE
KYJIbTYpbI
BBIYHCIICHHH.

Anrebpanueckue
BBIpa)KEHUS

36 1

bu6mmoreka [IOK

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

PazButue
JIOTHYECKOIr0 i
KPUTHYECKOTO
MBIIIICHUS,
KYJIbTYpPBI peun,
CIIOCOOHOCTH K
YMCTBEHHOMY
IKCIIEPUMEHTY;

®opMupoBaHue
KayecTB JIMYHOCTH,
00eCTIIeYNBAIOIINX
COIMATBHYIO
MOOHUJILHOCTB,
CITOCOOHOCTD
MPUHUMATH
CaMOCTOSTENIbLHEIC
penieHus;

dopMupoBaHue
KayeCTB JIUYHOCTH,
HEOOXO0IMMBIX
YEJI0BEKY JItIE:
MOJIHOIIEHHOU
JKU3HU B
COBPEMEHHOM
oO1ecTBe,
CBOMCTBEHHBIC
MaTeMaTUYeCKOM
JIeITeIbHOCTH
SICHOCTH 51
TOYHOCTH  MBICIIH,



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

VYpaBHeHus u
HEPaBEHCTBA

20

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

HHTYUIHUU,

®opMupoBaHue
MPUBBIYKHU K
CaMONPOBEpPKeE,
MMOAYMHEHHS CBOMX
JeUCTBUI
IIOCTaBJICHHOM

3ajade, JOBEICHUS
Ha4yaToW paboTHI 10
KOHIIA.

®opMupoBaHue
IMIOHUMAaHHUS
YpaBHEHUS Kak
BaKHEHIIICH
MaTeMaTHUYeCKOM
MOJCIIH TS
OITMCaHUS u
M3y4YeHUs
Pa3HOOOpa3HBIX
peaIbHbIX
CUTYallUi;

[Ipumenenne
arrapara
yYpaBHEHUU 1A
peleHus
Pa3HOOOpa3HBIX
3aa9 M3 CMEXKHBIX
MPEIMETOB,
MPaKTHUKU;

PazButne OCHOB
JIOTHYECKOTO,
3HaKOBO-
CHUMBOJIHUYECKOTO H
AITOPUTMHUYECKOTO
MBIILICHUS;

®opMupoBaHue
YMEHUH
JIEHCTBOBATh o
3aJaHHOMY
AIrOpUTMY H
KOHCTPYHUPOBATh
HOBBIE.

Koopaunats! u
rpaduku. OyHKuun

24

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

dopmMupoBaHue
(yHKIMOHATBLHON
TPAMOTHOCTH;

®opMupoBaHue
MMOHUMAaHUS
byHKIIIN KaK
BaKHENIIEH
MaTeMaTHYECKON
MOJENIH JUTSL
OINMCAHHUS
IIPOLIECCOB u
SIBJICHUI



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

OKPY’KaIoIIero
MUDA;

[Ipumenenue
(yHKIIMOHAIIBHOTO
SI3bIKA JUISt
ONHUCaHUs u
HCCIICIOBAHUS
3aBUCUMOCTEM
MEXITY
(buzmueckuMu
BEJIMYMHAMU,

PasButne y
o0y4Jaronmxcs
YMCHHUS
HCIIOJIb30BaTh
pa3IUYHbBIE  S3BIKU
MaTeMaTUKH
(cioBecHBIN,
CHUMBOJIHNYECKUH,
rpadudeckuii);

Bocnuranue
AKKypaTHOCTH TPHU
MTOCTPOCHUH
rpaduKoB
GbyHKIU.

IToBTOpEHUE U
000011IeH1E

bubmuoreka [JOK

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

dopMHUpOBaHUE
IIPEACTABICHUN O
MaTeMaTuKe, Kak
4acTH
o011e4enoBeyeckon
KYJIbTYpHI, 0
3HAYMMOCTH
MaTeMaTHUKH B
pa3BUTHH
[IABHJIA3AITIT u
COBPEMEHHOTO
00111eCTBA;
Bocnuranne vy
y4amxcs
YCTOWUYHBOTO
UHTEpeca K
U3Y4YEHUIO
MaTEeMaTHKH,
TBOPYECKOTO
OTHOILIEHUS K
yaeOHOU
NeATETbHOCTH
MaTeMaTU4eCKOTro
Xapaxrepa.

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102



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

8 KUIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

Yucna u
BBEIYHCIICHUS.
KBanpatubie KopHU

Yucna n
BBIYMCIIEHHUS.
CTerneHs ¢ 1eabIM
MoKa3aTeJieM

KoanuyecTBo 4acoB

Bcero
padoThI
15
7 1

KoHnTpoJibHbIE

DJIEKTPOHHBIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnnoreka IIOK

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

bubmmoteka [IOK

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

®opMBbI peann3anuu
BOCIUTATEIBHOIO
NOTeHIHaJIa
pasiena

Bocnuranne
KYJIbTYpbI
JINYHOCTH,
OTHOIIICHHE K
MaTeMaTUKE KakK K
YacTH
00111eUeIOBEYeCKOM
KYJIbTYPHI,
urparoieii ocooyro
pOJIb B
0011IECTBEHHOM
Pa3BUTHH;

dopMupoBaHue
KYJIbTYPbI
BBIYMCIICHHI,

PazButue
JIOTHYECKOTO u
KPUTHYECKOTO
MBIIIICHUS,
KyIbTYpBl  peuH,
CIIOCOOHOCTHU K
YMCTBEHHOMY
IKCIIEPUMEHTY.

®opMupoBaHue
KayeCTB JIMYHOCTHU,
00eCcTIIeYnBaIOIINX
COIMATBHYIO
MOOUJILHOCTB,
CITOCOOHOCTH
MIPUHUMATh
CaMOCTOSTENIbLHEIC
peleHus;

dopMupoBaHue
KayeCcTB JIUYHOCTH,
HEOOXOJIMMBIX
YEJI0BEKY TS
MOJIHOIIEHHOU
JKU3HU B
COBPEMEHHOM
oO1ecTBe,
CBOMCTBEHHBIC
MaTeMaTUYeCKOM
JIeITeIbHOCTH
SICHOCTH i
TOYHOCTH  MBICIIH,
WHTYUIUU;

dopMupoBaHue



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

AnreOpandeckue
BBIPKCHHUSI.
KBanpartubiii
TpEXWIECH

Anrebpanueckue
BBIpaKEHUSI.
Anrebpanyeckas
IpoOb

15

bubmuorexa [JOK

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

bubnuoreka [IOK

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

MIPUBBIYKN K
CaMONpPOBEpPKeE,
MOJUMHEHHUS CBOMX
JeucTBU
ITOCTaBJICHHOM
3aja4e, JIOBCICHUS
Ha4yaTol paboTHI 110
KOHIIA.

®opMupoBaHue
KadyecTB JIMYHOCTH,
HEOOXOIMMBIX
YEJIOBEKY ISt
IIOJTHOILIEHHOM
JKU3HA B
COBPEMEHHOM
00111eCTBE,
CBOMCTBEHHBIC
MaTeMaTH4YeCKOM
JIeSATCIIbHOCTH
SICHOCTH "
TOYHOCTH  MBICIIH,
WHTYULUU;

dopMupoBaHue
MPUBBIYKHU K
CaMOTIPOBEpPKE,
MMOJYMHEHHS CBOUX
JNeUCTBHI
IMOCTaBJICHHOM
3ajJia4e, JTOBECACHMS
HayaTol  paboTHI
JIO KOHIIA.

PazButue
JIOTUYECKOI0 u
KPUTUYECKOTO
MBIIIICHUS,
KYJIbTYpPBI peun,
CIIOCOOHOCTH K
YMCTBEHHOMY
IKCIIEPUMEHTY;

®opMupoBaHue

KayeCTB JIMYHOCTH,
00€eCTIIeYNBAIOIINUX
COIMATHHYIO
MOOUJIBLHOCTB,
CITOCOOHOCTD
MPUHUMATH
CaMOCTOSTENILHEIE
pelieHusl.

YpaBHeHuUs U
HEPaBEHCTBA.
KBagparusie
ypaBHEHUS

15

but6mmoreka [IOK

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

®opMupoBaHue
ITOHUMAaHUS
YpaBHEHUs KakK
BaKHEHILIEN
MaTeMaTU4YeCKOon
MOJEIIH JUTSt



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

OITMCAHHUS i
M3y4YeHUs
Pa3HOOOpa3HBIX
peanbHBIX
CUTYallUl;
IIpumeHeHue
ammapara
YpaBHEHUU s
perieHus
pa3HOO0Pa3HBIX
3a7a4 U3 CMEKHBIX
MIPEAMETOB,
MPAKTHKH;
Pa3Butne oOCHOB
JIOTUYECKOTO,
3HAKOBO-
CHMBOJIMYECKOTO H
AITOPUTMHYECKOTO
MBIIUIEHHUS.

YpaBHeHus U
HEPaBEHCTBA.
Cucremsl
ypaBHEHUH

13

bubnnoreka IIOK

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

PazButue ocHOB
JIOTHYECKOTO,
3HaKOBO-
CHMBOJIMYECKOTO H
AITOPUTMHUYECKOTO
MBIIIIECHHS;

dopMHUpOBaHUE

YMEHUH
OEUCTBOBATh 11O
3aJaHHOMY
ANrOpUTMY H
KOHCTPYHUPOBATh
HOBBIE.

YpaBHeHud U
HEPaBEHCTBA.
HepasencrBa

OyHKIUN.
OCHOBHGBIE TIOHATHSA

12

bu6nuoreka [IOK

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

bu6nuoreka [IOK

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

dopMupoBaHue
MMOHUMAaHUS
YpaBHEHUSA KaK
BOKHENIIEN
MaTeMaTUYECKOM
MOJEIN JUTSt
ONUCaHMS "
H3y4YCHUS
Pa3HOOOpAa3HBIX
peanbHBIX
CUTYALNII;

IIpumeHeHue
amnmapara
YpaBHEHUU s
peteHus
pa3sHOOOpa3HBIX
3a7a4 M3 CMEXHBIX
MPEIMETOB,
MIPaKTUKH.

Pa3zButne ocHOB
JIOTUYECKOT O,
3HaKOBO-



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

OyHKIUY.
Yucnosbie GyHKIIUU

bubnnoreka IIOK

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

CHMBOJIHNYECKOTO H
ANTOPUTMHUYECKOTO
MBIIIICHHS,
®opMupoBaHue
MPEJCTABICHUS O
MaTeMaTH4YeCKOM
HayKke Kak cdepe
MaTeMaTHYECKOM
JIeITeIbHOCTH, O €&
3HAYUMOCTH IS
pa3BUTHS
LIUBUJIN3AIIHH.

®opMupoBaHue
(YHKIIMOHATIBHOM
IPaMOTHOCTH;

PazButune y
o0yJaromuxcst
YMEHHUS
UCIIOJIb30BATh
pa3iuyHble  S3BIKU
MaTEeMaTHKHU
(cIIOBECHBIH,
CHMBOJINYECCKHUM,
rpaguIecKuii).

10

IToBTOpEeHUE N
00001eHne

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

102

bubmmoteka [IOK

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

dopMHUpOBaHUE
YCTOMYUBOTO 51
LIMPOKOTO
UHTEpeca K
croco0aM pemieHus
II03HABATENbHbIX
3a1a4
IIOJIO)KUTEIILHOTO
OTHOIIEHHUS K
ypoKam
MaTeMaTHKH;

®opMupoBaHue
HaBbIKOB
COTPYJHHYECTBA C
YUUTEIEM u
CBEPCTHUKAMHU B
pa3HbIX  y4eOHBIX
CUTyalusX,
onpeaerIeHue
CBOEH cOOCTBEHHOM
MO3UIUH.



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

9 KJIACC

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbI

Yucna n
BBIUHCIICHHUS.
JleicTBUTENbHBIC
qucia

KoaunuyecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

DJIEeKTPOHHBIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

®opMBbI peann3anuu
BOCIUTATEIBHOIO
NOTeHIHaJIa
pasiena

®opMupoBaHue
MPEJCTAaBICHUN O
MaTeMaTHKe, Kak
YacTH
00111eUeIOBEYeCKOM
KYJIbTYPHI, o
3HAYUMOCTH
MaTeMaTUuKU B
pa3BUTHU
LMBHIIM3AIUN u
COBPEMEHHOTO
00I11eCTBA;

Pomse
OTEYECTBEHHBIX
YYEHBIX B
CTaHOBJIEHUU
HayKu
MaTeMaTHKHU.

YpaBHeHud U
HEpaBEHCTBA.
YpaBHEHUs C OJTHOU
MepEMEHHOMN

YpaBHeHus u
3 HEpaBEHCTBA.
Cucremsl ypaBHEHUN

14 1

14 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

bu6nmoreka [JOK
https://m.edsoo.ru/7f419d08

Bocmmranne
KYJIbTYPbI
JINYHOCTH,
OTHOIIIEHHE K
MaTeMaTHUKe KakK K
4acTH
00IIIeYeI0BEUYECKOI
KYJIbTYpBI,
urpatoiieii oco0ymo
poIb B
OOIECTBEHHOM
pa3BUTHUY;

dopMupoBaHue
KYJIbTYpPBI
BEIUHCIICHHUH.

PazsuTtne
JIOTHYECKOTO u
KPUTHIECKOTO
MBIILIEHHUS,
KYJIBTYPBI peun,
CIIOCOOHOCTHU K
YMCTBEHHOMY
AKCIIEPUMEHTY;

dopMupoBaHue
Ka4yeCTB JIMYHOCTH,
00eCIIeYnBarOIMX
COLIMATHHYIO
MOOHJILHOCTB,
CIIOCOOHOCTH



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

MPUHUMATH
CaMOCTOSTEIIbHbIE
pelIeHus.

YpaBHeHus u
HEpaBEHCTBA.
Hepasencrtpa

OyHKIUU

16

16

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [JOK
https://m.edsoo.ru/7f419d08

dopMUpOBaHUE
Ka4yecTB JIMYHOCTH,
HE00XOIUMBIX
YEJIOBEKY TS
OJIHOIIEHHOU
JKU3HHU B
COBPEMEHHOM
0011IeCTBE,
CBOMCTBEHHEIC
MaTeMaTHYEeCKOM
JIeSITeIbHOCTH
SICHOCTH 31
TOYHOCTH  MBICIIH,
WHTYULIUY.

dopMupoBaHue
yMEHUM
JIECTBOBATH 1o
3aJaHHOMY
ITOPUTMY u
KOHCTPYMPOBAaTh
HOBBIE;

dopMHUpOBaHUE
(byHKINOHATBHOM
IPaMOTHOCTH;

PazButue y
00 yJaromuXxcst
YMEHMUS
HCII0JIb30BATh
pa3iaMyYHbIE  SA3BIKU
MaTeMaTUKU
(cIIoBeCHBIH,
CHMBOJINYECCKHUH,
rpadudecKuil).

YucnoBele
OCJIEIOBATENHLHOCTH

15

but6mmorexa [IOK
https://m.edsoo.ru/7f419d08

®opMupoBaHue
yMEHUs SCHO,
TOYHO, TI'PaMOTHO
n3J1araTh CBOU
MBICJIM B YCTHOH U
IIACBMEHHOW peyH,
[IOHUMATh  CMBICII
ITOCTaBJIEHHOMN
3a]1a4y;

dopMupoBaHue
LIEHHOCTHOTO
OTHOILIEHUS K
U3Y4YEHUIO u
pe3yabpTaTam
o0yueHHUsl.

[ToBTOpEHME,
000011IcHHE,

18

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

®opMupoBaHue
MPUBBIYKU K
CaMOIIPOBEPKE,



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

cUCTEMAaTH3aUA
3HAHUN

OBIIEE KOJMYECTBO
YACOB I10 ITPOTPAMME

102

MOJUMHEHHUS CBOMX
JeucTBU
ITOCTaBJICHHOM
3aja4e, JIOBEICHUS
Ha4yaTo paboTHI 110
KOHIIA.

[Tpu peanuzanuu PaGoueit mporpaMmMbl BO3MOKHA HHTErpalusi OYHOTO 00Y4YEeHUS ¢ 00yUEHUEM C

MPUMCHCHUCM NTUCTAHIIUOHHBIX O6pa3OBaTeJILHBIX TGXHOJ’IOFI/Iﬁ, SJICKTPOHHBIM O6y‘-IeHI/I€M. HpI/I opraHusalnuvunu

o6yquH51 C IPUMCHCHUECM JUCTAHIIHUOHHBIX 06pa30BaTeHBHBIX TGXHOJ’IOI‘I/II;'I, OJICKTPOHHOT'O O6y’-I€HI/ISI

MCTOJB3YIOTCS YKa3aHHBIE B JAaHHOM pas/ielie JIeKTPOHHbBIE (LU(POBBIE) 00pa30BaTEIbHBIE PECYPCHI.




IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne T KosaunuyecrBo 4yacos
eMa ypoka
n/n Bcero
1 IToBTOpEHME OCHOBHBIX IMMOHATHIA U METOAOB Kypca 5-6 Kitacca, 00001eHue 1
3HaHUHI
5 IToBTOpEHME OCHOBHBIX IMMOHATHIA U METOAOB Kypca 5-6 Kitacca, 06001eHue 1
3HAHUI
3 [lonsATre panoHaILHOTO YHCIa 1
4 Apudmerndeckue 1eUCTBUS C PAIIMOHATLHBIMU YHCIIAMH 1
5 ApudnmeTndeckne IeHCTBUS C palliOHATBLHBIMUA YHCIAMHU 1
6 Apudmerndeckue 1eUCTBUS C PAIIMOHAILHBIMU YHCIIAMH 1
7 CpaBHeHue, ynopsii04MBaHUE PAlMOHATIBHBIX YHCE 1
8 CpaBHeHue, ynops10uYMBaHUe PALlMOHAIbHBIX YHCEI 1
9 CpaBHeHue, ynopsJ10uYMBaHUE PALlMOHAIbHBIX YHCEI 1
10 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3 peanbHON MPAKTUKU 1
11 Penienne 0CHOBHBIX 3a/1a4 Ha IPpOOH, IPOLIEHTHI U3 PEaTbHOI MPAKTUKU 1
12 [Ipu3HaKK OeMMMOCTH, Pa3JIOKEHHUS Ha MHOKHUTEIN HATYPAIbHBIX YHCEI 1
13 [Tpu3Haky AeTUMOCTH, PA3I0’KEHHsI HA MHOXKUTEJIN HATYpaJIbHbIX YHCEIl 1
easbHBIC 3aBUCUMOCTH. [IpsiMast u oOpaTHast MPOIOPLIHUOHATHHOCTH
14 P IT 0 1
15 Peanbnbie 3aBucumocTti. [Ipssmast 1 oOpaTHas IpOMOPIHMOHATEHOCTH 1
16 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas TPONOPIHOHATLHOCTH 1
OHTpOJIbHAs paboTa 1o Teme "PannoHanbHbIE YnCia
17 K 0 "P " 1
18 AHanu3 KOHTPOJIbHOM pabOThI 1
19 byKkBEHHBIE BBIpa)KEHUS 1
20 DopmyIbl 1
21 Dopmyisl 1
22 [Tepemennsle. JlonycTUMbIE 3HAUCHHS TEPEMEHHBIX 1
93 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHU, PACKPHITHE CKOOOK U MTPUBEACHNE 1
IMOAOOHBIX ClIara€MBbIX
24 [TpeoOpa3oBanue OyKBEHHBIX BBIpAXKEHUH, pacKpbITHE CKOOOK U MPUBEIECHUE 1
NOJOOHBIX CaraeMbIX
o5 [Tpeobpa3zoBanre OYKBEHHBIX BBIPAKEHUMN, paCKpPBITHE CKOOOK U TIPUBE/IEHUE 1
IMOAOOHBIX ClIara€MBbIX
OKJIECTBEHHO paBHBIC BRIpaKeHUs. TOXIecTBa
26 T T 1
27 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1
28 CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeIeM 1
29 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1
30 CBoIiCTBa CTETIEHU C HATYPAJIbHBIM ITOKa3aTelIeM 1
31 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1
32 OIHOWIEHEI 1




33 OnHOYJICHBI 1
34 MHorousneHsl 1
35 MHoro4neHbl 1
36 CroxeHue, BRIYMTaHUE, YMHO)KEHUE MHOTOUYJICHOB 1
37 CrnosxxeHue, BBIMUTAaHUE, YMHO)KEHHE MHOTOYJIEHOB 1
38 CroxeHue, BRIYMTaHUE, YMHO)KEHUE MHOTOUYJICHOB 1
39 PasnojkeHrne MHOTOUYJIEHOB HA MHOXKUTENN 1
40 PaznoxeHnrne MHOTOYIEHOB Ha MHOKHUTEIHN 1
41 PasnoskeHrne MHOTOUYJIEHOB HA MHOXUTENN 1
42 DopMyIIbl COKpAIEHHOIO YMHOXEHUA. Pa3HOCTH KBagpaToB 1
43 DopMyIbl COKpAIIEHHOTO YMHOKEHUs. Pa3HOCTh KBapaToB 1
44 DopMyIIbl COKpAIEHHOTO YMHOXKEHUA. Pa3HOCTH KBapaToB 1
45 Dopmynbl COKpaléHHOro yMHOKeHus. KBagpar cyMMbl ¥ KBaApaT pa3HOCTH 1
JIBYX BBIpaXKECHUUI
46 DopMyIibl COKpaIEHHOTO YMHOKEHUs. KBazipaT cyMMBI 1 KBaapaT pa3HOCTH 1
JIBYX BBIPaXXECHUU
47 DopMyITbl COKpaIEHHOTO YMHOKEHUs. KBazipaT cyMMBI 1 KBaapaT pa3HOCTH 1
JIBYX BBIPAKCHHIMA
48 @opmynbl COKpaméHHOro yMHOKeHusl. CymMMa U pa3HOCTb KyOOB JIBYX 1
BBIPAXKEHUM
49 DopmyIibl COKpaIéHHOro yMHOKeHUs. CyMMa 1 pa3HOCTh KyOOB JIBYX 1
BBIPAKECHUI
50 [IpuMeHeHnne pa3IuyHbIX CIOCOOOB Pa3I0KEHUSI MHOTOUJIEHA HA MHOKHUTEIN 1
51 [TpuMmeHeHne pa3NUYHBIX CIOCOO0B Pa3IOKEHNUS MHOTOUJIEHA HA MHOXKHUTETH 1
52 [IpuMeHeHne pa3IuyHbIX CITOCOOOB Pa3I0KEHUsI MHOTOUJIEHA HA MHOKHUTEIN 1
53 KonrtponbHas padora no reme "Anredpanyeckue BbipaxeHus" 1
o4 AHanM3 KOHTPOJIbHOM pabOThI 1
55 YpaBHeHHe, MpaBuia MpeoOpa3oBaHusl ypaBHEHUS, PABHOCUIBHOCTh 1
yYpaBHEHUU
56 JInHeliHOE ypaBHEHHE ¢ OHOW NTEPEMEHHOM, PEIICHNE JIMHENHBIX YPaBHEHUN 1
57 JIuneliHOEe ypaBHEHHE C OHOU NIEPEMEHHON, PELIEHUE IMHENHBIX YPaBHEHUN 1
58 JInHeliHOE ypaBHEHHE ¢ OHOW NTEPEMEHHOM, PEIICHNE JIMHENHBIX YPaBHEHUI 1
59 Pemienne 3aga4u ¢ nOMOIIbIO YPaBHEHH I 1
60 Pemienne 3aga4u ¢ noMoIIbIO YpaBHEHH I 1
61 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH 1
62 Pemienne 3agau ¢ noMoIIbIO YpaBHEHHI 1
63 JluHeliHOE ypaBHEHUE C IBYMS TIEPEMEHHBIMH U €T0 TpaduK 1
64 JluneliHOe ypaBHEHUE C IBYMsI IEPEMEHHBIMH U €r0 rpaduk 1
65 Cucrema AByX JHHEHHBIX YpaBHEHUI C ABYMS IIEPEMEHHBIMU 1
66 CucremMa IByX TUHEHHBIX YpaBHEHHH C IBYyMsI IEPEMEHHBIMU 1
67 CucreMa JIBYX JJUHEHHBIX YPaBHEHHH C JIBYMsI IEPEMEHHBIMU 1
68 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS MEPEMEHHBIMU 1




69

Pewienue cucreMm ypaBHEHUN

1
70 Pemenue cucreM ypaBHEeHUMH 1
71 Pewienue cucreMm ypaBHEHUU 1
72 Pemenue cucreM ypaBHeHUMH 1
73 KonTtponsnas padora no teme "Jlunelinsie ypaBHeHus" 1
74 AHaM3 KOHTPOJIBHOW paboThI 1
75 Koopannara Touky Ha IpsIMOit 1
76 UucnoBble IPOMEXKYTKU 1
7 YuciioBbIe TPOMEKYTKH 1
78 PaccrosHue Mex 1y 1ByMsl TOYKaMH KOOPAUHATHOW IPSMOU 1
79 PaccrosiHre Mex 1y AByMsl TOYKAaMH KOOPAMHATHOM MPSMON 1
80 [IpsmoyroipHas cucTeMa KOOPAWHAT Ha TIOCKOCTH 1
81 [IpssMoyrosibHast CUCTEMA KOOPJIMHAT Ha TIJIOCKOCTH 1
82 [Ipumeps! rpadukoB, 3axaHHBIX GopMymamu 1
83 [Tpumeps! rpadukoB, 3a1aHHBIX (HOPMYyTIaMu 1
84 [Ipumeps! rpadukoB, 3axaHHBIX GopMymamu 1
85 Urenue rpad)uKoB peajibHbIX 3aBUCUMOCTEH 1
86 Urenue rpadvKoB peanbHbIX 3aBUCHMOCTEH 1
87 Bcepoccutiickas mpoBepodHas paboTa 1
88 [onstne pyHKINN 1
89 I'padux pynkumm 1
90 CaoticTBa GyHKIMI 1
91 CaoiicTBa QyHKIMI 1
92 Jlunelinas GyHKIUSA 1
93 Jlunetinas QyHKIUSA 1
94 Jlunelinas GyHKIUSA 1
95 [Toctpoenwne rpaduka TMHEHHON QyHKIIH 1
96 [Toctpoenue rpaduka TUHEHHONW QyHKIIMU 1
97 I'padux pynkumm y =[x| 1
98 I'paduk pynkuuu y =|x| 1
99 KonTtponpsHas padora no Teme "Koopaunater u rpadukn. OyHKIun" 1
100 HOBTOPGHI/IC OCHOBHBIX IOHATHUI U METO/I0B Kypca 7 Kiacca, 000011eHne 1
3HAHWH
101 HOBTOPCHI/IC OCHOBHBIX MTOHATHUI U METO/I0B Kypca 7 kiiacca, 00001eHue 1
3HaHUHI
102 HOBTOPGHI/I@ OCHOBHBIX TTOHSITUH M METOJIOB Kypca 7 Kiiacca, 00001IeHne 1
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




8 KVIACC

Ne T KonuyectBo 4yacos
eMa ypoka
n/n Bcero

1 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
000011eHNE 3HAHUNA

5 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca, 1
0000111eHNE 3HAHUHA

3 KBanpaTHslii KOpeHb U3 ynCIia 1

4 [TonsiTre 06 UppaIMOHATEHOM YHCIIE 1

5 JlecsiTuuHbIe TPUOIMKEHUS UPPAITMOHATLHBIX YHCET 1

6 JlecsaTHaHbIC IPUOIMKCHHS UPPAITMOHATBHBIX YHCEIT 1

7 JlelicTBUTENBbHBIC YKCIIA 1

8 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1

9 CpaBHeHUE IEHCTBUTEIIBHBIX YUCEIT 1

10 Apudmerndeckuii KBaJipaTHbIN KOPESHb 1

11 VYpaBHeHue Buaa x> = a 1

12 CoiicTBa apudmMeTnyecKux KBaJApaTHBIX KOpHEH 1

13 CoiicTBa apumMeTndecKux KBaJApaTHBIX KOpHEH 1

14 [IpeoOpa3oBaHMe YHCIOBBIX BRIPAKCHUM, COJICPKAIINX KBAIPATHBIC 1
KOpHH
[Ipeobpa3oBaHre YHCIOBBIX BBIPAKEHUI, COJIEPKAIINX KBAIPATHBIC

15 ’ 1
KOpHH

16 [TpeoOpa3oBaHMe YHCITOBBIX BRIPAKCHUM, COJIEPKAIINX KBaIPATHBIS 1
KOpHH

17 [TpeoOpa3oBaHMe YHCITOBBIX BRIPAKCHHM, COJIEPKAIINX KBAIPATHBIS 1
KOPHH

18 Crenensb C 11eJIbIM TIOKa3aTeneM 1
CrannmapTHas 3anuch yncia. Pazmepbl 00bEKTOB OKPYKAIOIIETO MUpPa

19 (OT BIIEeMEHTApHBIX YACTHUIL 10 KOCMUYECKUX OOBEKTOB), JNIUTEITLHOCTh 1
MIPOIIECCOB B OKPY)KAIOIIEM MUPE

20 CBolicTBa CTENEHH C IIeJIBIM IT0Ka3aTeaeM

21 CBoiicTBa CTETEHH C IIeNIbIM MTOKa3aTeIeM

22 CBolicTBa CTENEHH C IIeJIBIM MTOKa3aTeseM

93 Konrtponbnas pabota o teme "Yucna u Beruncienus. KBaagpartuele 1
kopHU. CTemneHb ¢ LenbIM nokasarenem"

24 AHanu3 KOHTPOJILHOM paboThI 1

25 KBanpathslii TpéxuiieH 1

26 KBanpatublit TpéxuneH 1

27 Pa3noxxeHue kBaipaTHOTO TpEXUIIeHA HA MHOXKHUTEITN 1

28 Paznoxenne KkBagpaTHOTO TpEXUIIEHA HA MHOKHTEIN 1

29 Anrebpanueckas 1poob 1




30 AnreGpanueckas qpoob 1
31 JlomycTuMble 3HaUEHUS [TIEPEMEHHBIX, BXOIAIINX B alNredpandyeckue 1
BBIPAKEHUS
39 JlonmycTHUMBIE 3HAYSHHS TEPEMEHHBIX, BXOAAIINX B allre0pandeckue 1
BBIPKEHUS
33 OcHOBHOE CBOICTBO anredpandeckoi apodu 1
34 Coxkpaienue apooei 1
35 Coxkpamenue apobeit 1
36 Cokpaienue apooei 1
37 CrnoxeHue, BHIYUTAHHE, YMHOKECHHE U JICJIEHUE alredpandeckux apooei 1
38 CrnoxeHue, BBIYMTaHHUE, YMHOKEHUE U JICTICHUE allreOpandecKux apooei 1
39 CrnoxeHue, BHIYUTAaHHE, YMHOKECHHE U JICJIEHUE alredpandeckux Apooei 1
40 CrnoxeHue, BBIYMTaHHUE, YMHOXKEHHUE U JICJICHHE allreOpandecKux apooei 1
41 [IpeoOpa3oBanue BRIPAKEHHIA, COACPIKALINX allreOpandeckue Apoou 1
42 [IpeoOpaszoBanHue BeIpaXEHUH, COIEpKAIINX aareOpandecKkue Jpoou 1
43 KontponbHas padota nmo teme "Anredpandeckas 1poos" 1
44 AHanu3 KOHTPOJILHOM paboThI 1
45 KBanpatHoe ypaBHeHUE 1
46 HenonHoe kBajpaTHOE ypaBHEHHE 1
47 Henonnoe kBagpaTHOE ypaBHEHUE 1
48 dopMya KOpHEW KBaIpaTHOIO YPaBHEHUs 1
49 dopmyrna KopHEel KBaIpaTHOTO ypaBHEHUS 1
50 Teopema Buera 1
51 Teopema Buera 1
52 Pemenue ypaBHeHM, CBOIAIINUXCSA K KBaPAaTHBIM 1
53 Pemienue ypaBHeHUH, CBOASIIIUXCS K KBAaIpaTHBIM 1
o4 [Ipocreiimume qpoOdHO-pallOHANIbHBIE YPaBHEHUS 1
55 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS 1
56 Pemenne TeKCTOBBIX 33714 € TOMOIIBIO KBaJIPATHBIX YPABHEHUN 1
57 Pemrenue TeKCTOBBIX 33724 C MOMOIIBIO KBAIPATHBIX YPaBHEHHI 1
58 KontponsHas padora o teme "KBanparnsie ypaBHeHUS" 1
59 AHanmm3 KOHTPOJIBHON paboTHI 1
50 JIuneitHoe ypaBHeHI:Ie C IByMs IIepEMEHHBIMH, €ro rpaduk, mpuMepbl 1
pelIeHrs YpaBHEHUH B IENBIX YUCIIaX
61 JIuneiinoe ypaBHeHI:Ie C ABYMs TIEPEMEHHBIMH, €T0 TpaduK, MPUMEPhI 1
peleH s ypaBHEHHI B IEITBIX YMCIIaX
62 JIuneitHoe ypaBHeHIje C IByMs IIEpEMEHHBIMH, €ro rpaduk, mpuMepbl 1
peleH s ypaBHEHHI B IEITBIX YUCIIaX
63 Pemienue cuctem IByX JTUHEHHBIX YpaBHEHUH ¢ ABYMS IEpPEMEHHBIMU 1
64 Pemenne cucreM nByX JTMHEWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU 1
65 Pemienue cuctem IByX JTUHEHHBIX YpaBHEHUH ¢ ABYMS IEpPEMEHHBIMU 1
66 [Tpumepsl penieHnst CUCTEM HEIMHEHNHBIX YPABHEHUM C IBYMS 1




NEPpCMCHHBIMU

[Tpumepsl penieHust CUCTEM HEJIMHEHHBIX YPAaBHEHUM C IBYMS

67 1
NIEPEMEHHBIMU

68 I'paduueckas uHTEpIIpETAIIUS YPaBHEHUS C ABYMS IEPEMEHHBIMH U 1
CHCTEM JIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

69 I'paduueckas uHTEpIIpETALUS YPaBHEHUS C ABYMS IIEPEMEHHBIMU U 1
CHCTEM JIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU

70 Pemrenre TeKCTOBBIX 33714 C MIOMOIIBIO CUCTEM YpaBHEHUI 1

71 Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO CUCTEM YPaBHEHUM 1

72 Pemrenre TeKCTOBBIX 33714 C TOMOIIBIO CUCTEM YpaBHEHUI 1

73 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA 1

74 UwucoBble HEPABEHCTBA U UX CBOMCTBA 1

75 HepaBeHctBo ¢ 01HOM TIepeMeHHOM 1

76 JIuHeliHble HEPABEHCTBA C OHON NIEPEMEHHON U UX pEelIeHHE 1

77 JIuHeliHbIE HEPABEHCTBA C OJIHOM EPEMEHHOM U UX pelleHHe 1

78 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHON MEPEMEHHON U UX pElleHue 1

79 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHON U UX pelIeHUE 1

80 CucreMbl TUHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM U UX pelIeHne 1

81 N300pakeHue pelieHus TMHEHHOI0 HepaBeHCTBA U UX CUCTEM Ha 1
YHUCJIOBOU MPSAMOI

82 N300pakeHne pemeHns TMHEHHOTO HepaBEHCTBA U MX CHCTEM Ha 1
YUCIIOBOM MPSAMOU

83 KonrtponsHas pabora no remam "HepaBencta. Cucremsl ypaBHEHU" 1

84 AHanm3 KOHTPOJIBHOM paboThI 1

85 [Tonstue GpyHkunn 1

86 OO6nacTh ornpe/ieIeHUs] © MHOXECTBO 3HAUCHUH (QyHKIIMU 1

87 CriocoOb1 3aanust pyHKITHIA 1

88 I'paduk pynkumm 1

89 Bcepoccuiickas mpoBepouHas padboTa 1

90 CaoiicTBa pyHKIINHU, UX OTOOpakeHHE Ha rpaduKe 1

91 UreHue u noctpoeHue rpapukoB GyHKIUN 1

92 ITpumeps! rpadukoB GYHKINH, OTPAXKAIOLIMX pealbHbIe TPOLECCH 1

93 OyHKITUH, OTIMCHIBAIOIIHE MTPSIMYIO H OOPATHYIO MPOIMOPIIHOHAIBHBIC 1
3aBUCUMOCTH, UX I'pauKu

94 ['unepbona

95 I'unepOona

96 I'padux pyskmm y = x?

97 CDyHKI_II/II/I}/ =X%,y =X,y =VX, Y = [x|; rpapuueckoe perienue 1
YpaBHEHMI U CUCTEM ypaBHEHHA

08 OyHKIIIN Vy =X%,y =X,y =VX, Y = |x|; rpaduueckoe pemieHne 1
YpaBHEHHI U CHCTEM YpaBHEHHH

99 KonrtponsHas padora o teme "®ynkuun" 1




100 IToBTOpEHNE OCHOBHBIX MMOHATHI U METOJI0B KypcOB 7 U 8 KIIaCCOB, 1
0000111eHNE 3HAHUI

101 [ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB, 1
0000111eHNE 3HAHUI

102 [ToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB KYpCOB 7 M 8 KJIACCOB, 1
000011IeHNE 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KVIACC

Ne T KonuyectBo yacos
eMa ypoka
n/n Bcero

1 IToBTOpEHNE OCHOBHBIX MOHATUNA U METOJ0B KypCOB 7 U § KJIaCCOB, 1
000011IeHrEe 3HAHUI

5 IToBTOpEHME OCHOBHBIX IMOHATUIA U METOJOB KypCOB 7 U 8 KJIacCOB, 1
000011IeHrEe 3HAHUI

3 PannonanbHble yncna, uppaoHaIbHbIE YHCIIA, KOHEUHbIE U 1
OCCKOHEUYHBIC JCCITHYHBIC POOH

4 MHOXecTBO JeHCTBUTENIBHBIX YUCEN; IEHCTBUTEIbHbIE YKCIIa KaK 1
OCCKOHEUYHBIC ECATUYHBIC IPOOH

5 B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM 1
JEMCTBUTENIBHBIX YUCENI U MHOXKECTBOM TOUEK KOOPAWHATHOM NMpsiMOi

6 CpaBHEHUE IEHCTBUTEIBHBIX YHCEIN, apU(METHUECKIE ICHCTBUS C 1
JEHCTBUTENbHBIMH YU CIIaAMU
[TpubnnxEHHOE 3HaYEHNE BETUYNHBI, TOYHOCTb IPUOIIMKEHUS 1
OKpyrIieHHEe Yrcell 1
OxpyrieHue yucen 1

10 [Ipukuaka u OLleHKa pe3yJbTaTOB BEIYMCICHUN 1

1 KoHnTtpoinbHas padora o Teme "Uucna u BeraucieHus. JleicTBUTEIbHBIC 1
yucua"

12 Jlunelinoe ypaBHeHue. Pernienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM

13 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM

14 KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHHH, CBOIAIINUXCS K 1
KBaJIpaTHBIM

15 KBagparnoe ypaBHeHue. Penienue ypaBHEHH, CBOIAIMXCS K 1
KBaJ[paTHBIM

16 bukBaapaTHble ypaBHEHUS

17 bukBaapaTHble ypaBHEHUS

18 [IpuMeps! penieHust ypaBHEHUHN TPEThEW U YETBEPTOU CTEIICHEN 1
pa3oKeHUEM Ha MHOXKUTEIH

19 IIpuMmepsl pellieHrs] ypaBHEHUM TPETbel U YETBEPTOU CTENEHEN 1
pa3I0KEHUEM Ha MHOXKUTEIH

20 Pemenue npoOHO-paliMOHATEHBIX YpaBHEHHHA 1

21 Pemenune npo6GHO-paIiOHABHBIX YpaBHEHHH 1

22 Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM METOI0OM 1

23 Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM METOJ0M 1

24 KonTtponbHas pabota o Teme "YpaBHEHUS C OTHOM MepeMeHHOMR" 1

25 AHam3 KOHTPOJIHLHON pabOTHI 1

26 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €TI0 Tpaux 1

27 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk 1

28 Cucrema AByX JMHEHHBIX YpaBHEHHH ¢ IBYMsI IEPEMEHHBIMU U €& 1




pelieHue

CucreMa IByX JUHEUHBIX YPAaBHEHUH C ABYMS MEPEMEHHBIMU U €€

29 1
peleHue

30 Cucrema ByX JIMHEHHBIX YPaBHEHU ¢ JBYMsI IEPEMEHHBIMU U €€ 1
peleHue

31 Cucrema 1ByX JJMHEHHBIX YPaBHEHU ¢ JBYMsI IEPEMEHHBIMU U €€ 1
pelieHue

39 Pemienue cuctem AByX ypaBHEHUI, OHO U3 KOTOPBIX JIMHEIHOE, a 1
Jpyroe — BTOPOM CTENEHU

33 Pewenne cucreM IByX ypaBHEHMM, OJJHO U3 KOTOPBIX JIMHEHHOE, a 1
Jpyroe — BTOPOM CTENEHU

34 Pewenne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX JTUHEHHOE, a 1
JIPyroe — BTOPOM CTEIIEHU

35 Penienue cucrem nByxX ypaBHEHUI, OIHO U3 KOTOPBIX JIMHEIHOE, a 1
Jpyroe — BTOPOM CTENEHU

36 I'padmuueckas uHTEpIIpETaLINs CUCTEMBI YPABHEHUH C IBYMS 1
HEepEMEHHBIMU

37 Pemenue TeKCTOBBIX 33/1a4 alreOpandecKuM criocooom 1

38 Kontponbhas pabota no reme "Cuctemsl ypaBHEeHUI" 1

39 AHam3 KOHTPOJIHHON pabOTHI 1

40 YuciioBble HEPABEHCTBA U UX CBOMCTBA 1

41 HucnoBsle HEPABEHCTBA U UX CBOMCTBA 1

42 JluHeliHble HEpaBEHCTBA C O/IHOM NEPEeMEHHOMN U UX pelleHHe 1

43 JluHeiiHble HEpAaBEHCTBA C OJHOW NIEPEMEHHOMN U UX pelIeHHe 1

44 JInHeliHbIC HEPABEHCTBA C OJTHON NIEPEMEHHON U UX PELLIECHUE 1

45 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON NEPEMEHHOM U UX pelIeHne 1

46 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOM MepeMEeHHON U UX pellleHHe 1

47 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON EPEMEHHOM U UX pelIeHne 1

48 KBazpaTHble HEpAaBEHCTBA U MX PELICHUE 1

49 KBazpaTHble HEpAaBEHCTBA U UX PELLICHUE 1

50 KBagparHsle HEpaBEHCTBA U UX PEIICHUE 1

51 KBazpaTHble HEpAaBEHCTBA U MX PELLIECHUE 1

59 I'padmueckas uHTEpIIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C 1
JIBYMSI TIEpEMEHHBIMH

53 I'paduueckas uHTEpHIpeTAIUs HEPABEHCTB U CUCTEM HEPABEHCTB C 1
JIBYMsI IEpEMEHHBIMU

54 Konrtponsnas pabora no reme "HepaBencrsa" 1

55 AHain3 KOHTPOJIBHON pabOThI 1

56 KBanparuunas ¢pynkuus, e€ rpapuk 1 cBoiicTBa 1

S7 KBanparuunas ¢pyHkius, e€ rpaduk 1 cBOMCTBa 1

58 KBagparuunas Ky, €€ rpaduK U CBOMCTBA 1

3
59 [Tapabomna, KoOOpAUHATHI BEPIIMHBI TapadoJIbl, 0Ch CHMMETPHH TTapaboIIbl 1




60 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPaOOIIbI, OCh CHMMETPHH MapadoIIbl 1

61 [Tapa6omna, KoOOpAUHATHI BEPIIMHBI TapadoJIbl, 0Ch CHMMETPHH ITapaboJIbl 1

62 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA00IIBI, OCh CHMMETPHUH MapaboIbl 1

63 [Tapa6oma, KOOpAUHATHI BEPIIMHBI TapadoJIbl, 0Ch CAMMETPHH 1Tapab0JIbl 1

64 [Tapaboia, KOOpAMHATHI BEPITUHBI TAPA0OIIbI, OCH CHMMETPHH IapadoIibl 1

65 I'paduku pynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

66 I'paduxu dynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

67 I'paduxn Pynkuwmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1

68 I'paduxu pynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

69 I'paduku Gynkuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1

70 KoHntposbnas padora mo teme "dyHkiun" 1

71 AHaim3 KOHTPOJIBHON pabOThI 1

72 [TousATHE YMCIIOBOM OCIEI0BATEILHOCTH 1

73 3amaHne moCIe0BaTEIbHOCTH PEKYPPEHTHOM (hopmyoi u popmymoi N- 1
0 4JeHa

74 Apudmerndeckas 1 TeOMEeTpUYECKast MPOTPECCUU

75 Apudmerndeckasi 1 reOMETpUIECcKast IpOTrpeccuu

76 ®Dopmynbl N-TO WieHa apuPMETHISCKON 1 T€OMETPUICCKON TIPOTPECCHIA, 1
CYMMBI TIEPBBIX N YWICHOB

77 ®opmynbl N-TO YieHa apuPMETHUECKON U Te€OMETPHUUECKON POTrPECCHiA, 1
CYMMBI TIEpBBIX N YJICHOB

78 ®Dopmynbl N-TO WieHa apuPMETHISCKON ¥ T€OMETPHUICCKON TIPOTPECCHIA, 1
CYMMBI TIEPBBIX N YWICHOB

79 @dopmyIibl N-To YiieHa apuPpMETHIECKON U TeOMETPHUECKON porpeccui, 1
CYMMBI TIEPBBIX N YWICHOB

80 ®opmyiibl N-To YiieHa apuPpMETHIECKON U TeOMETPHUECKON porpeccui, 1
CYMMBI IEPBBIX N YJIEHOB

81 N306paxkenue uieHoB apu(pMETHUECKON U T€OMETPUUECKOM IPOTrpeCcCHit 1
TOYKaMH Ha KOOPJAWHATHOM MIOCKOCTH

82 JIuHelHbIN U SKCIOHEHIIUAIBHBIN POCT 1

83 CnoXxHbIe TPOLIEHTHI 1

84 CnoXxHbIE POLIEHTHI 1

85 KonrtponbHas padora no reme "HucioBble MOCIEA0BaTENBHOCTH" 1

86 AHam3 KOHTPOJIBHON pabOTHI 1

87 [ToBTOpenue, 0600IIeHNE U CUCTEMAaTH3allHsl 3HaHUH. 3amuch, 1
CpaBHEHHE, AEUCTBUS C ACHCTBUTEILHBIMU YUCIIAMH, YUCIOBas IpsMast

88 [ToBTOpeHme, 0600IIeHNE U CUCTeMaTH3aIus 3HaHui. [IpoTeHTHI, 1
OTHOIIEHHSI, IPOTIOPIIUU

89 [ToBTOpenue, 06o0IIeHNE U cucTeMaTH3alus 3HaHui. OKpyriieHue, 1
npuOIMKEeHUE, OLeHKa

90 [ToBTOpenue, 0000IIEeHNE U cUcTeMaTH3alMs 3HaHui. Permenue 1
TEKCTOBBIX 3aj1a4 apu(PMETUYECKHM CIIOCOOOM

91 [ToBTOpeHue, 0600IIEHNE U CUCTeMaTH3alusl 3HaHu. Perenue 1




TEKCTOBBIX 3a71ad apu(PMETUYECKIM CIIOCOO0OM

[ToBTOpeHme, 0600IIeHNE U cucTeMaTH3anus 3Hanuid. [IpeoOpazoBanme

%2 areOpandecKuX BBIPAKEHHH, JOIYCTHMbIC 3HAYCHHS 1

93 [ToBTOpeHue, 06001meHne 1 cucTeMaTi3anus 3Hanui. [IpeodpaszoBanue 1
aIreOpandecKrX BhIPAKEHHM, JOIYCTHMbIC 3HAYCHHUS

94 [ToBTOpeHue, 006001meHne 1 cucTeMaTH3amus 3Hanui. [Ipeodpa3zoBanue 1
anreOpanvdecKuX BBIPAKEHUH, TOMYCTHMbIC 3HAYCHIS

95 [ToBTOpEeHHE, 0000IIEHUE U CUCTEMATU3aNKs 3HaHUi. DYHKIINN: 1
MIOCTPOCHHE, CBOMCTBA N3YYCHHBIX (DYHKITHIA

9 [ToBTOpenue, o0o0IIeHNE U cCUCTeMaTH3aus 3HaHUH. OYHKIUY: 1
MIOCTPOCHHE, CBOMCTBA N3YYCHHBIX (DYHKITHIA

97 [ToBTOpenue, o0o0IIeHNE U cUCTeMaTH3aus 3HaHUH. OYHKINH: 1
MOCTPOCHHE, CBOMCTBA N3YYEHHBIX (DYHKIIHI

08 [ToBTOpeHue, 00o0IIeHNE U cUcTeMaTH3aIKs 3HaHUi. OYHKIIUY: 1
MIOCTPOCHHE, CBOMCTBA N3YUYCHHBIX (DYHKITHIA

99 [ToBTOpeHue, 00001IeHNE U crucTeMaTH3aIus 3HaHui. ['paduaeckoe 1
pellcHHE YPaBHEHUN U UX CUCTEM

100 [ToBTOpeHme, 00001EeHNe 1 cucTeMaTH3alus 3HaHui. ['padudeckoe 1
pelIeHne ypaBHEHUH U X CUCTEM

101 O060011IeHNE U CUCTEMATU3ALUs 3HAHUH 1

102 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

7 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
HPOBEPIEMOTO NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta
1 Yucna v BBIYKCICHUS
11 BbImonHATh, coueTast yCTHbIE M MUCHbMEHHBIE PUEMBI, apu(METHUECKUE JCHCTBUS C
' paloHaIbHBIMU YHUCIaAMH
HaxoauTh 3Hau€HUs! YUCIOBBIX BBIPAXKEHUH, IPUMEHSTh Pa3HOOOpa3HbIe CIIOCOOBI U
1.2 npuEMBI BEIYMCIICHUS 3HAYCHUH APOOHBIX BBIPAKEHHH, COIEPKAIINX OOBIKHOBEHHBIC
U IeCATUYHBIE ApOOU
[lepexonuTh OT onaHOM ¢OpPMBI 3amucu 4YHCEeN K JApyroi (mpeoOpa3oBbIBATH
1.3 JECSATUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH,
B OECKOHEYHYIO JIECATUUHYIO APOOb)
1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriaTh yncia
BbINONHATE NPUKUAKY W OLEHKY pe3yibTaTa BBIYUCIECHUH, OIEHKY 3HAYeHHH
1.6 YHUCJIOBBIX BBIPAKEHUI. BBINOMHATE NEHCTBUS €O CTENEHSAMH C HATypalbHBIMU
MOKa3aTeNsIMU
1.7 [IpumMeHsTh NpU3HAKK JEIUMOCTH, Pa3i0kKeHHEe Ha MHOKUTENN HaTypaJIbHbIX YHCEN
Pemath npakTUKO-OpUEHTHPOBAHHBIE 3aj]aul, CBSI3aHHBIE C OTHOILIEHUEM BEJIWYUH,
18 IPONOPLUUOHAIIBHOCTBIO BEJIMYMH, IPOLIEHTAMHU, WHTEPIPETUPOBATH DPE3YJIbTaThI
' peuleHuss 3ajmad ¢ y4€TOM  OTPAaHMYEHMWM, CBSI3aHHBIX CO  CBOMCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp3oBaTh anredpanvyeckyto TEPMHUHOJIOTMIO M CHMBOJIUKY, NPUMEHSATH €€ B
' npoliecce OCBOCHUS y4eOHOro MaTepHuasa
2.2 Haxoaute 3HaueHst OyKBEHHBIX BBIPaKEHUH MPH 33JJaHHBIX 3HAUEHUSX IEPEMEHHBIX
23 BoimonHATe mpeoOpa3oBaHUs LEJNOT0 BBIPAXKEHHWS B MHOTOUWIEH IPUBEACHUEM
' MOJO0HBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
24 BbIONMHATE yMHOXKEHHE OJAHOWIEHAa HAa MHOTOYIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
' IPUMEHSATH (POPMYJIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH
2.5 Ocy1ecTBIATh pa3ioKeHNE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO BBIHECEHUS 32




CKOOKHM OOIIEr0o MHOXXHTEIS, TPYINIHUPOBKH ClIaraeMbIX, MPUMEHEHHS (OpMYI

COKpPAILEHHOTO YMHOXKCHUS

[IpumensTh mpeoOpa3oBaHUsI MHOTOWICHOB Ui PELICHHUS pa3IMYHBIX 3a1ad U3

20 MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEeaJIbHOM IPAKTUKU
27 Hcnonb3oBaTek CBOWCTBAa CTENEHEM C HaTypalbHBIMH  IIOKa3aTesIMU  JJIs
' peoOpa3oBaHus BHIPAKEHUIN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemiats nuHeiHbIE ypaBHEHHS ¢ OJIHOW MEPEMEHHOM, MPUMEHSIS MpaBuia rnepexojaa
3.1 OT HUCXOJHOIO0 YpPaBHEHHs K paBHOCWIBHOMY eMmy. [IpoBepsTb, ABISETCS JIM YHUCIIO
KOPHEM YpaBHEHUs
3.2 [TpumensTH rpaduyeckue METOIbl P PEILICHUH JIMHEHHBIX YPAaBHEHUH U UX CUCTEM
> [TonGupats mpuMepsl Hap 4ucell, SBJISIOIUXCS PelIEHHEeM JMHEHHOrO ypaBHEHMS ¢
' JBYMSI TIEpEMEHHBIMU
34 Crpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JIUHEHHOIO YpaBHEHMS C JBYMs
' HEPEMEHHBIMHU; M0JIb3YsICh I'PaUKOM, IPUBOAUTH IPUMEPHI PELICHUS YpaBHEHUS
. Pemate cucremsl IBYX JIMHEHHBIX YpPaBHEHUH C JIByMs [I€PEMEHHBIMH, B TOM UYHUCIIE
' rpaduvecku
CocTaBiaTh U pelaTh JMHEHHOE ypaBHEHHE WIN CUCTEMY JIMHEHHBIX YpaBHEHUI MO
3.6 YCIIOBUIO 3a/layd, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJauu
HOJIy4EeHHBINH pe3yibTaT
4 Koopnaunats! u rpaduku. @yHkuun
N300pakaTb Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIIME 33a/JaHHBIM
4.1 KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3allMChIBAaTh YUCIIOBBIE MMPOMEXYTKH Ha
areOpanvyeckoM si3bIKe
4.2 OTmeuaTh B KOOPAMHATHOM MIOCKOCTH TOYKH I10 3a/laHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku nuHeHHbIX QyHKIMNA. CTpouTh rpaduk GyHKIUHN Y = [X|
OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYHMHAMHU:
4.4 CKOPOCTb, BPEMS, PACCTOSTHUE, LIEHY, KOJIUYECTBO, CTOUMOCTB, TPOU3BOIUTEIILHOCTD,
BpeMmsi, 00bEM paboThI
4.5 Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii crnocod MpeacTaBiIeHUs U aHaau3a HH(OpPMaliU, U3BJIEKATh
4.6 U MHTEPIpPETUpOBaTh HMHPOPMALUI0O U3 TIpadUKOB pealbHBIX MPOLECCOB U

3aBUCUMOCTEN




8 KJIACC

Kon IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI
HpOBEpHEMOTO NMPorpaMMbl OCHOBHOI0 00111ero o0pa3oBaHus
pe3yjabTara
1 Yucina 1 BBIYUCIICHUS
Hcnonb30BaTh HavadbHbIEC MPEACTABIECHUS O MHOXKECTBE JEHCTBUTEIbHBIX YUCET JJIS
11 CpPaBHEHHMsI, OKPYIJICHHS U BbIYMCICHHUM, H300pakaTh ICHCTBUTENbHBIC 4YHCIIA
TOYKaMU Ha KOOPJAMHATHOMU IIPSAMOM
[IpumensaTh MOHATHE apU(IMETHISCKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpPaTHBIC
1.2 KOPHH, UCIOJIb3Ys. IPU HEOOXOIUMOCTH KaJbKYJISTOP, BBINOIHATH MPeoOpa3oBaHus
BBIPAKEHUM, COACPIKALUX KBAAPAaTHbIE KOPHHU, UCII0JIb3Ys CBOMCTBA KOPHEH
13 Hcnonb30Bath 3ammicu OOJBIINX M MaJIbIX YHCEI ¢ TIOMOIIBIO JIECATUYHBIX Apo0e u
' creneHel yucna 10
2 AnreGpanyeckue BhIPaKECHH
21 [IpyMeHsTh MOHATHE CTENEHU C LIEeJbIM IOKa3aTesieM, BBIIOJIHATH MPeoOpa3oBaHus
' BBIPAXKEHHUI, COJIEPKALIMX CTEIIEHU C LUEIbIM NTOKA3aTeIeM
95 BoInonHATh TOKIECTBEHHBIE MPeoOpa30BaHUs PALIMOHAIBHBIX BHIPAKEHUI HA OCHOBE
' MIPABHJI ACHCTBHIA HAJ MHOTOWICHAMH U aJiTeOpandecKuMU IPOOSIMHU
2.3 PackitaipiBath KBagpaTHBIN TPEXUIEH HA MHOKUTEIN
24 [IpumensTh mpeoOpa3oBaHMs BBIPAKEHUN 1 pEIICHUS Pa3IMYHBIX 3a/ad U3
' MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEAbHOM MPAKTUKU
3 YpaBHEHHUs 1 HEpABEHCTBA
31 Pemlate nuHelHblE, KBaJgpaTHbIE YpaBHEHUS W palUMOHAIbHBIE YpaBHEHUS,
' CBOJIAIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUH C ABYMS IMEPEMEHHBIMU
IIpoBOAUTE MPOCTEUIIME HMCCIEAOBAHUS YPABHEHMH W CHUCTEM YpaBHEHHM, B TOM
3.2 Yucjie C TMpPUMEHEHHeM TpadHuuecKuX NpeICTaBlIeHUi (yCTaHABIMBATh, UMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHHI pEIICHHUs, €CIIU UMEET, TO CKOIBKO, U ITpoYee)
[TepexoauTh OT CIOBECHOU (OPMYTUPOBKH 3a7aud K e€ anredpandeckoil MOJIENu ¢
3.3 MMOMOIIBIO COCTABJICHUSI YPABHEHUS WJIM CHCTEMBl YpaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4M MTOJYYEHHBIA pe3yJIbTaT
[IpuMeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHMS, OLEHKH, pelaTh
34 JTUHEWHbIE HEPABEHCTBA C OJHOU MEPEMEHHOW W WX CHUCTEMBI, 1aBaTh rpauyuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIIH
11 [Tonumath W HCHONB30BaTh (YHKIIMOHANBHBIE TOHSATHS U S3BIK (TEPMHHBI,

CUMBOJINYECKHE O00O03HAYEHUS), OINpEAeNsATh 3HaueHHue (QYHKUHUU IO 3HAYEHUIO




apryMeHTa, ONPeeNsITh CBOMCTBA (YHKIMH 110 €€ TpaduKy

CtpouTts rpaduiky dIeMeHTapHBIX QYHKIIUN BHJIA:

4.2 y = k/x,y=kIX , y =X,y = X3, y = |X|, onuchIBaTh CBOWCTBA YUCIOBON (QYHKIIUH I10 €€
rpaduxy
9 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3YJAbTATHI 0CBOEHHs OCHOBHOI 00pa3oBaTe1bHOI
HIPOBEPIIEMOTO NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYKCICHUS
1.1 CpaBHUBATH U YIIOPSAIOUMUBATH PAIMOHATBHBIC U UPPALIMOHAIILHBIE YUCIIa
BemonHATh apudMeTnyeckue NeMCTBUS C paAlMOHAIBHBIMH YHCIAMH, COYeTas
1.2 YCTHBIE U THUCHMEHHBbIC TPUEMBI, BBHIMOIHATH BBIYHCICHUS C HPPALMOHATBLHBIMU
qrCcIaMu
13 Haxonute 3HaueHWs CTEMEHEH C WENbIMHA TOKAa3aTeIsiIMH M KOPHEH, BBIYUCIATH
' 3HAUEHUS YUCITIOBBIX BBIPAKEHUN
14 OKpyrisiTh ACHCTBUTENBHBIC YHMCIIA, BBIOIHATH TPUKHUIKY PE3Y/IbTaTa BEIYUCICHUH,
' OILICHKY YHCIIOBBIX BBIPAKECHUIA
2 VYpaBHeHUs U HEpaBEHCTBA
”1 Pemate suHelHblE W KBaJpaTHbIE YpPaBHEHMs, YpPaBHEHHUS, CBOJSIIUECS K HUM,
' npocTeiiiye ApoOHO-palMOHAIbHbBIE YPaBHEHUS
25 Pemate cucrembl ABYX JUHEMHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI
' NIBYX YpaBHEHUI1, B KOTOPBIX OJTHO YPaBHEHUE HE SBISIETCS JINHEHHBIM
’3 Pemate TekcToBBle 3amauM anreOpandeckuM CIIOCOOOM C MOMOILBIO COCTABICHMS
' YpaBHEHHSI MJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMs IepEeMEHHBIMU
[TpoBoauTh mMpoCTeWIMe HCCIeOBaHUS ypaBHEHUH M CHUCTEM YpaBHEHUH, B TOM
2.4 quciae ¢ MpUMEHEHHeM rpaduyeckux MpeacTaBleHUil (HampuMmep, yCTaHaBIIMBATh,
UMEET JIM ypaBHEHUE WITH CHUCTEMa YPaBHEHHUI PEIICHUs, €CIIH HMEET, TO CKOJIBKO)
”E Pemate nuHelHble HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh pelleHHe
' HEpaBEHCTB HAa YUCIIOBOW MPSMOMA, 3aITICHIBATh PEIICHHE C IIOMOIIBIO CHMBOJIOB
Pemate cucTteMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
2.6 KBaJ[paTHOE HEPaBEHCTBO, N300pa)kaTh pellleHHe CUCTEMbl HEPAaBEHCTB HA YMCIIOBOU
NPSIMOA, 3aITUCHIBATh PEIICHHE C TIOMOIIBI0 CHMBOJIOB
2.7 Hcnonp3oBaTh HEpaBEHCTBA IPU PELICHUHN Pa3IMYHBIX 3a/1a4




DyHKIMHU

Pacno3naBate  (QyHKIMHM  W3y4eHHbIX BUAOB. [loka3piBaTh  CXeMaTUYECKU

pacrojoKeHue Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKumi Bupa: Y=KX,

> y=kx+b, y=k/x, y=ax’*tbx+c, B 3aBuCHMOCTHM OT 3HaueHHH KOIPPUIUCHTOB,
OTHUCHIBATh CBOMCTBA (DYHKITHIT
[Toka3pIBaTh CXEMaTHUECKH PACHOJIOXKEHHE Ha KOOPAMHATHOW IIOCKOCTU TpagHKOB
3.2
dbyakumii Buaa y = VX, Y = |x| 1 omuCchIBaTh CBOMCTBA () yHKIIHI
33 Crpoutb ® M300pakaTh CXEMaTHUECKH TpapuKH KBAAPATHYHBIX (PYHKIHUH,
' OIKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIMH IO UX TpaduKam
34 Pacno3naBare kBajpaTHuHyl0 (QYHKIOHIO 1O ¢GopMysie, NPUBOAUTH IPUMEPHI
' KBaJPaTUYHBIX QYHKIUI U3 peaabHOM KU3HU, (PU3HKH, TEOMETPHH
4 Apudmerndeckas 1 reOMeTpUIECcKasi IpOTrpeccuu
11 Pacno3naBare apudmMeTHUecKyr0 U TE€OMETPHUYECKYI0 MPOTPEecCUM IpU pa3HbIX
' crioco0ax 3aJjaHus
42 BbINONHATE BBIUMCIIEHUS C MCIIOJIb30BaHUEM (hOpMyYII N-ro wieHa apupMeTUIecKol U
' reOMEeTPUUECKOM porpeccuii, CyMMbI EPBBIX N UJIEHOB
4.3 N300pakaTh WwieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON IIOCKOCTH
Pemrate 3amaum, CBsS3aHHBIE C YUCIOBBIMHU IIOCIICAOBATEIBLHOCTSIMH, B TOM YHCIIE
4.4 3aJaud W3 pealbHOM JKM3HU (C HCIOJB30BAHMEM KAIBKYIATOPa, IUPPOBBIX

TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Uucna 1 BIYUCIICHUS
JpoOu OOBIKHOBEHHBIC W JECATUYHBIC, TEpPexol OT OaHOW (opmMbl 3amucu aApodei K
1.1 apyroi. IloHsATMe panMOHANBPHOIO 4YHMCIA, 3alUCh, CPaBHEHHUE, YIOPSINOYMBAHHE
palOHAIbHBIX YUCEN

19 Apudmernueckue AEHCTBUS C palMOHAIbHBIMU yMciaaMmu. PelneHue 3ajgad u3 peanbHOM
' IIPaKTUKU Ha YacTH, Ha Apoou

13 CreneHp ¢ HaTypaJIbHbIM IIOKa3aTeJeM: OIpeJeleHHe, NpeoOpa3oBaHUE BBIPAKEHUN Ha
' OCHOBE OIpe/IEICHNUs, 3a1Ch OOIBIINX YHCEI

v [IponieHThl, 3aUCh MPOLEHTOB B BUJE IpoOU U IpoOU B BUJAE MPOLEHTOB. Tpu OCHOBHBIE
' 3aJla4M Ha IPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON IPAKTUKU

1.5 [IpumeHeHne NpU3HAKOB IEIMMOCTH, Pa3I0KEHNE HA MHOKUTEN HATypalbHbIX YHCEI

1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHKCIIE TIpsMasi 1 0OpaTHasi MPOIOPIUOHATBHOCTH

2 Anrebpanyeckue BEIpaKESHUs

21 IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEpEeMEHHOW. JlomycTumble 3HaYCHUS
' MIEPEMEHHBIX

25 [IpencraBieHne 3aBUCUMOCTH MEX]y BeIWYMHAMH B BHJE (opMynbl. Berunciaenus mo
' bopmynam

2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOKAECTBEHHO PaBHbIE BBIPAKEHUS

2.4 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10Ka3aTEIEM

95 Opnowiensl 1 MHoOrowieHsl. CteneHb MHOrowieHa. Cllo)KeHHE, BBIUUTaHUE, YMHOXKCHHE
' MHOT'OYJICHOB

25 @opMysbl COKpAIIEHHOTO YMHOXEHHMSI: KBaJIpaT CyMMBbl M KBajpaT pa3HocTH. Dopmyna
' Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOKUTEIN

3 YpaBHeHUS

31 VYpaBHeHHe, KOpEHb ypaBHEHUS, IpaBHJia MPEoOpa3OBaHUs YPAaBHEHUS, PAaBHOCHILHOCTb
' ypaBHEHUH

3.2 JIuHeliHOE ypaBHEHUE C OJHOM IEPEMEHHOMW, YUCIO KOPHEH IIMHEHHOIO YpaBHEHHS,
' pelIeHue JIMHENHBIX YPaBHEHUI

33 CocraBiieHne ypaBHEHUH M0 YCJIOBHIO 3a/adyd. PemieHue TEKCTOBBIX 3ajady C MOMOIIBIO

ypaBHEHUH




3.4

JIuneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk

CucremMa JBYX JIMHEHHBIX YpaBHEHUW C JABYMSI TI€PEMEHHBIMHU. PelieHue cucrem

3.5 ypaBHEHHI crocoOOM MojACTaHOBKU. [IpuMepsl pelieHrs: TEKCTOBBIX 3a7ad C MOMOIIBIO
CHUCTEM ypaBHEHUU
4 Koopaunatse! u rpaduku. @yHKIIUN
4.1 Koopaunara Touku Ha ipsamMoit
4.2 Yucnossle npoMeKyTKH. PaccTosiHre MeKy 1BYMsl TOYKaMH KOOPAVMHATHOU MIPSMOM
13 [IpsimoyronbHas cucrema koopauHat, ocu OX m Oy. AOcmucca u opAMHATA TOYKH Ha
' KOOPJIUHATHOMN TIOCKOCTH
4.4 [Ipumepsl rpadukoB, 3aaaHHBIX hopmynamu. UteHne rpa@uKoB peaibHBIX 3aBUCUMOCTEH
4.5 [Tonstue pynkuuu. I'paduk Gynkuu. CBoricTBa GPyHKITUH
4.6 Jluneitnas Gynkuus, e€ rpaduk. I'paduk dyHkum y = ||
4.7 I'paduueckoe perieHne JINHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHHA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 UYucna ¥ BBIYUCIICHUS
11 KBanpatusiii xopenp u3 uucna. llonarue o6 wuppannoHanbHOM uyucie. JlecaTuyHbie
' MPUOIMKEHUS UPPAITMOHATBHBIX YHCEI
12 CpoiicTBa apudMeTHYecKuX KBaJAPATHBIX KOpHEH M MX MpPUMEHEHHE K MpPeoOpa3oBaHUIO
' YUCJIOBBIX BBIPAXKEHUN U BBIYHUCICHUSAM. [[eliCTBUTENbHBIC YHCTIa
1.3 Crenens c 11e7bIM TIOKa3aTesnieM u e€ cBoiicTBa. CTaHmapTHas 3alKch Ynuciia
2 Anrebpanyeckue BEIpaKESHUs
2.1 KBagpatHblit TpEXUIieH, pa3iokeHne KBaIPaTHOTO TPEXUIICHa HA MHOKUTEITH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoit 1poou
2.3 CrnoxxeHue, BRIYMTAHUE, YMHOXKEHUE, JCIICHHE alTeOpandeckux apooei
24 ParonanbHble BEIpaXXeHUS U UX TpeoOpa3oBaHue
3 YpaBHEHHS U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, popmyra KopHE# KBaapaTHOTO ypaBHeHHs. Teopema Buera
3.2 Pemenne ypaBHeHUM, CBOIAIINXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiinme ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas mHTEpHpeTaNns YpaBHEHHHA C JBYMsI TIEPEMEHHBIMH M CHCTEM JIMHEHHBIX
3.4 ypaBHEHUH ¢ ABYMS MIepeMEHHBIMU. [IpuMepsl perieHus: CUCTeM HEeTHHEWHBIX YpaBHEHUH C

ABYMA IEPEMCHHBIMHA




3.5

Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM

3.6 UwucoBple HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM TIepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JluHeliHbple HEpaBEHCTBA C OHOM MepeMeHHON
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
11 [Tonsarue ¢ynkmuu. OOGNAacTh ONMpeneneHuss U MHOXKeCTBO 3HaueHUi (yHkimu. CriocoObl
' 3aaHus QyHKIUN
4.2 I'paduk pynkmuu. Urenue cBOMCTB GyHKIMM 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 @DyHKIUH, ONMUCHIBAIOUINE NPSAMYI0 W OOpaTHYIO NPOMOPLHHOHAIBHBIE 3aBUCUMOCTH, UX
' rpaduxu
45 Oyukuuu y =Xx2, y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUH
9 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
1 Yucna ¥ BIYUCICHUS
11 ParronanbHble yncia, HPPALMOHATBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE IeCATHYHbIE IpOOH
MHOXeCTBO JIeHCTBUTENBHBIX YHCEll, AEHCTBUTENbHbIE YKCIa KaKk OECKOHEUHbIE 1eCATUYHBIC
1.2 Ipobu. B3auMHO OJJHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM JICHCTBUTEIBHBIX YHCET U
KOOpAWHATHOH npsimoii. CpaBHEHHE JeHCTBUTENBHBIX YUCET
1.3 Apudmerndeckue 1eHCTBUS ¢ AEHCTBUTEIBHBIMHI YU CIAMH
Wsmepenust, nmpuOmmKeHns, oueHKH. Pa3Mepsl 00BEKTOB OKPYKAIOIIETO MHUPA, UTUTEIEHOCTh
14 IpoIeccOB B OKpyxkaromeM Mupe. [IpubmkéHHOe 3HAaYeHHe BEIUYMHBI, TOYHOCTh
npubmmkenus. Oxpyrinenne uncen. [Ipukuaka u oreHKa pe3yabTaToB BHIYHCICHHN
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 VYpaBHEHHUsI C OHON TEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PenieHne ypaBHEeHUHN, CBOASAIIMXCA K JIMHEWUHBIM
2.3 KBaaparHoe ypaBHeHue. Penienne ypaBHEHUN, CBOAAIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. [IpumMepsl pelleHHs YpaBHEHHU TPETbeW M 4YETBEPTOU CTEIECHEHN

PAa3JI0KCHUEM Ha MHOXUTCIIN




2.5

Pemenue qpoOHO-paliMoHaNbHBIX YPaBHEHHI

2.6 Cuctembl ypaBHEHUHT

2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk

2.8 Pemenuie cuctem IByX JUHEHHBIX YPaBHEHUI C ABYMS IIEPEMEHHBIMU

2.9 Pewenne cucreM IByX YpaBHEHHM, OJHO U3 KOTOPBIX JIMHENHOE, a JPYrOo€ — BTOPOU CTEIIEHH

2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU

211 Pemenne TeKCTOBBIX 33a/1a4 aNre0pandecKuM criocooom

212 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

2.14 Pemenue cucreM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOM

2.15 KBaaparHbie HEpaBeHCTBA

2.16 ['padmyeckas uHTEpIpeTallMsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IEPEMEHHBIMH
3 OyHKIIH

o KBamparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. I[lapabona, KOOpIWHATHI BEPIIMHBI
' napaboIIbl, 0Cb CAMMETPHH MapadoIIbl

3.2 I'paduku Gpynkiuit y=Kkx, y=kx+b u ux cpoiictsa

3.3 I'padukn Gyuxumii y=k/X, y = X° 1 ux cBoiicTBa

3.4 ['paduku pyHKIMH , 1 UX CBOWCTBA
4 YucnoBble OCIEI0BATEIBHOCTH

11 Onpenenenne W crHocoObl  3aJaHUd  YHMCIOBBIX  IOCIeNOBaTelbHOCTEH.  3agaHue
' MOCJIEI0BATENbHOCTH PEKYPPEHTHOU (hopMynoit U popMysioil N-To uiaeHa

42 Apudmernueckas nporpeccusi. Dopmynsl N-ro 4ieHa apudMETHIECKON MPOrpecCun, CyMMBbI
' HEPBBIX N YWIECHOB

43 I'eomerprueckas nporpeccust. @opMynsl N-rO 4j€Ha F€OMETPUYECKONW MPOTPECCUU, CYMMBI
' HEPBbIX N YWICHOB

44 N300pakeHre WiIeHOB apU(PMETHUeCKOM M TeOMETPHUUYECKOW Mporpeccuil TOYKamMHM Ha
' KOOPJIMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 Crno’xHbIe MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemblie TpeOOBAHUS K NPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA OCHOBE
orocC

YMeHue onepupoBaTh MOHSATHSIMH: MHOXXECTBO, ITOAMHOXECTBO, OIEpallMd Haj
MHOKECTBAaMH; YMEHHUE OIEepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIA rpad, Aepeso,
IUKJ, TPUMEHATh WX TPU PEIICHUM 3a/a4; yMEHHE HCIIOJIb30BaTh IpauuecKoe
MIPE/ICTABICHUE MHOXECTB JUIsl OMMCAHUSl pEealbHBIX IPOLECCOB U SBICHHM, NpU

pELICHNH 3aJ1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHue OIICPpUPOBATH INOHATUAMU: OIpCACICHHUC, aKCHoMa, TCOpEMaA,
A0Ka3aTCjIbCTBO; YMCHHC pPACIIO3HABATb MCTHHHBIC W JIOXKHBIC BbICKA3bIBaHWA,
NPpUBOAUTL IIPHUMCPBI W KOHTPIPUMCEPLI, CTPOUTHb BbICKA3bIBAHHUA MW OTpPUIAHUA

BBICKA3bIBaHUN

YMmenue ONCpHUPOBATH MMOHATHUAMU: HATYPAJIBHOC YHUCJIO, IPOCTOC U COCTAaBHOC YHCJIO,
ACIIMMOCTD HATYPAJIbHBIX YUCCII, IPU3HAKU ACIIMMOCTH, HNEJI0C YUCII0, MOAYJIb YHCJIa,
OOBIKHOBEHHAS IIpO6I) n JcecaTudHas I[pO6I>, CTaHHapTHLIﬁ BHU/J YKCJia, palOHAJIBHOC
YuCJIo, HPppalMOHAJIBHOC YHCIIO, apI/I(bMeTI/I‘leCKI/Iﬁ KBa,Z[paTHBIﬁ KOpCHb; YMCHUC
BBITIOJIHATH IIGIZCTBPI?[ C 4YuCllaMH, CpaBHUBATb MW YyHOPAJOYHMBATH 4YHCIIA,
MNpEACTaBJIAThL YUCJIa HA I(OOpI[HH&THOfI HpHMOﬁ, OKPYTJIATH YHUCJId; YMCHUC JCJIAaTh

IIPUKHJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh NOHATUAMU: CTENEHB C LIETBIM [TOKa3aTeaeM, apupMeTHIEeCKUN
KBaJ[paTHBI KOPEHb, MHOTOUJIEH, alredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHON cTeneHu OOJIblle €TUHUIIbI; YMEHUE BBINOIHATH PACUETHI IO
dopmynaM, mnpeoOpazoBaHMs LENbIX, JIPOOHO-pAllMOHANBHBIX BBIPAOKEHUN U
BBIPAXEHUI C KOPHSIMH, pa3jio’)K€HHWE MHOTOUYIEHAa Ha MHOMKUTEIHM, B TOM YHUCIE C

HCIIOJIBb30BaHHUEM (I)opMyn Pa3HOCTH KBaAPATOB U KBaJApaTa CYMMBI U PA3HOCTH

YMeHHe ONIepupoBaTh IOHATUAMU: YUCIOBOE PABEHCTBO, YpPAaBHEHUE C OJHOMU
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOW; YMEHHE pelaTh
JUHEWHBIE U KBaJpaTHBIE YpaBHEHUS, JPOOHO-pallMOHATbHbIE YpaBHEHHs C OIHOM
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHWW, JIMHEHHBIE HEPABEHCTBA U MX
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PALMOHATbHbIE HEPABEHCTBA C OHOM MEpeMEHHOM,
B TOM YHCJIE NPU PEHICHUH 3aJad U3 APYIMX NPEIMETOB M NPAKTUYECKHX 3a]ad;
YMEHUE HCIOJIb30BaTh KOOPAHMHATHYIO MPAMYIO U KOOPAUHATHYIO IUIOCKOCTH JUIS

M300paKeHUsl pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUAMHU: (YHKIMA, TpaduK (QyHKIMM, HYIH (QYHKLIUH,




NPOMEXYTKH  3HAKOIIOCTOSIHCTBA,  NPOMEXYTKH  BO3pacTaHus,  yObIBaHUS,
HAuOOJIBbIIIEE U HAMMEHBIIEE 3HAUYCHHUS (I)yHKLII/II/I, YMCHHC ONCPpUPOBATH MOHATUAMU:
npsiMas  TPONOPLUMOHAIBHOCTD, JIMHEWHas (YHKOMSA, KBaapaTHdHas (yHKIus,
oOpaTHasi MPONMOPLUUOHAIBHOCTb, Napadosa, Tunep0osa; YMEHHE CTPOUTh rpaduku
(GYHKIMIA, HWCHONB30BaTh TpadUKH IS ONPEIENCHHUS CBOWMCTB IPOIECCOB H
3aBHCUMOCTEH, Al pelleHus 3agad U3 JPYruxX y4deOHBIX MPEIMETOB M PEaTbHOM

KHU3HH, YMCHHUEC BbIpaXkaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXAY BEIMYNHAMU

10

YMeHne omnepupoBarh IMOHATUSIMHU: IOCIENOBATENbHOCTh, apudmMernyeckas u
reoMeTpHuuecKas IPOrPeCcCcui; yMEHHE UCII0JIb30BaTh CBOIiCTBa
nociea0BaTeabHOCTeH, GOpMyYJIbl CyMMBbl U OOIIET0 4WieHa MpH PEIICHUU 33]ad, B

TOM YHUCJIC 33]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB U pEeaTbHON KU3HU

YMeHue pemaTth 3aJaud pa3HbIX TUIIOB (B TOM YHMCJE HA MPOLEHTHI, JOJHU U YacCTH,
JIBYDKEHUE, paboTy, LIEHy TOBapOB U CTOMMOCTh IOKYIOK U YCIIYT, HAJIOTH, 337a4y U3
o0acT! ynpaBleHHS JUYHBIMA W CEeMEWHBIMH (PMHAHCAMH), YMEHHE COCTaBJISThH
BBIPAKCHMS, YPABHEHUS, HEPABECHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJa4M, UCCIIEN0BATh

MMOJIYYCHHOC PCIICHHUEC U OLICHUBATDH HpaBIlOHOIIO6HOCTI> IMMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh NOHATHAMM: (PUTypa, TOUKA, OTPE3OK, IpsMasd, JIyd, JJOMaHasl,
yrojl, MHOTOYIOJbHUK, TpPEYrOJbHUK, pPABHOOEIPEHHBII U PaBHOCTOPOHHHM
TPEYroJbHUKH, MPSIMOYIOJbHBII TPEYrojbHUK, MeAMaHa, OMCCEeKTpHCa M BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJbHUK, [apajjieiorpaMM, poMO, NIpPSIMOYTOJIbHUK,
KBaJpar, Tpameuus; OKPYKHOCTb, KpYI, KacarellbHas; 3HAaKOMCTBO C
MPOCTPAHCTBEHHBIMU (UTypamMH; yMEHHE pelaTh 3aJadyd, B TOM YHUCIE U3
MIOBCEHEBHOM XU3HU, HA HAXOXKICHUE T'€OMETPUYECKUX BEIUYMH C IPUMEHEHHEM

M3YYEHHBIX CBOMCTB Uryp U (aKkToB

YMeHue ornepupoBaTh MOHSATUSMU: PABEHCTBO (UIYp, PaBEHCTBO TPEYTOJILHUKOB;
MapaJUIeJIbHOCTh W INEPHEHIUKYISPHOCT IMPAMBIX, YIOJI MEXAY MPSIMBIMH,
NEePIEeHIUKYIIAP, HAKIOHHAs, IPOEKIIUs, 1ogooue Guryp, nol00HbIE TPEYTrOJIbHUKH,
CUMMETpHUSI OTHOCUTEJIIBHO TOYKH W IIPSIMON; YMEHHME pAacCIO3HaBaTb DPABEHCTBO,
CUMMETPUIO U 1oA00He QUryp, napauieabHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYXKaroIleM MUpe

11

YMeHue onepupoBaTh HOHATHAMM: JJIMHA, PACCTOSIHUE, Yroil (BeJIMYMHA yIiia, CUHYC
Y KOCHHYC yIJIa TPEYroJbHUKA), IUIOIIA/lh; YMEHUE OLIEHUBATh pa3Mephbl IPEIMETOB U
O00BEKTOB B OKpY)KaIOLleM MHpe; YMEHHE NPUMEHATh (QOpMyJbl NepuMeTpa Hu
IUIONIAId MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTHM W IUIOIAAM Kpyra, obbema
OpSAMOYTOJIBHOTO TMapajUleNienuIesia; yYMEHHE MPUMEHATh MpPU3HAKU paBeHCTBA
TPEYroJbHUKOB, TEOPEMY O CyYMME€ YIJIOB TpeyrojabHHKa, Teopemy Iludaropa,

TPUTOHOMCTPHUYCCKUEC COOTHOMICHUSA AJId BBIYUCJICHUA NJIUH, paCCTOﬂHHﬁ, IIoIaaei

12

YMmeHue wu300paxars IUIOCKHME (UIYpbl M MX KOMOHMHAIMHM, MPOCTPAHCTBEHHBIE




burypsl OT pyKd, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB

MO0 TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHUIO

13

14

YMeHue  onepupoBaTh  IOHATUSAMH:  IPSAMOYIOJIbHAs ~ CHCTEMa  KOOPAMHAT;
KOOPJHMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha YHUCIIO,
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHUE HCIIOIb30BATh BEKTOPHI U KOOPAUHATHI
JUI TPEJCTaBICHUs JAHHBIX M pEIeHMs 3aJad, B TOM YHUCIIE U3 APYrUX Y4eOHBIX

IIPEMETOB U pealbHOM KU3HU

YMeHue onepupoBarh MOHATHIMU: CTOJOUKOBBIE U KPYTrOBbIE AMArpaMMbl, TaOIHIIbI,
cpeaHee apupMeTnyeckoe, MeinaHa, HauOoJbllee U HauMEeHbIlee 3HaYeHHUs, pa3Max
YHUCIOBOTO Ha0Opa, yMEHHE H3BJIEKaTh, MHTEPIPETHPOBATH W MPeoOpa3OBHIBATH
UHPOPMALIMIO, MPEICTABICHHYI0 B TabiuIax M Ha JuarpaMmax, OTPaKarollylo
CBOICTBA U XapaKTEPUCTUKN PEAJIbHBIX IIPOLIECCOB U SBJICHUI; YMEHNE PACIIO3HABATH

HN3MCHYHUBLIC BCIIMUYNHBI B OKPY’KArOIEM MHUPCE

15

16

YMeHue onepupoBaTh MOHATUAMU: CIYYalHBIA OMNBIT (CAy4alHBIA IKCHEPHUMEHT),
3JIEMEHTAapHOE COObITHE (3JIEMEHTApHbIM HCXOA) CIy4yallHOro OIbITa, Clay4aiHoe
coOBbITHE, BEPOATHOCTb COOBITUS; YMEHHUE HAXOIUTh BEPOSTHOCTU CIIydalHBIX
COOBITHIl B ONBITAX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHM COOBITHSMU; YMEHHE
pelaTh 3aJa4d METOJOM OPraHU30BAHHOIO Iepedopa U C UCIOIb30BAHUEM IIPABUIIA
YMHOXXEHUS; YMEHHE OLICHMBAaThb BEPOATHOCTH pEalbHbIX COOBITMH M SIBIEHUM,
MOHMMATh pOJIb MPAKTUYECKH JIOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITUH B
OKpY’KalolleM MHpEe U B >KM3HM; 3HAKOMCTBO C IOHSATHEM HE3aBUCUMBIX COOBITHI;

3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €TO POJIBIO B MAaCCOBBIX SIBJICHUAX

VYMeHune BBIOMpATh TOAXOMSAIIMM W3YYCHHBIM METOA IS PEIICHUs 3aJayH,
IIPUBOJIUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MNPUPOJAE U KU3HHU,
pacmno3HaBaTh TMPOSIBIICHUE 3aKOHOB MATEMAaTHMKA B HMCKYCCTBE, OIMUCHIBATH
OTZEJBbHBIE BBIJAIOIIMECS PE3YyJIbTAThl, IMOJYYEHHBIE B XOJ€ Pa3BUTHUS MaTeMaTUKHU
KaKk HayKd, NPUBOAUTH MPHUMEPHI MATEMATHYECKUX OTKPBITUM M MX aBTOPOB B

OTE€YECTBEHHOW U BCEMUPHOU UCTOPUHU




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Ywuciia ¥ BEIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 OOBIKHOBEHHBIE M IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPUOINUECKHIE TPOOH
1.3 Panmonansubie uncna. Apudmerndeckue onepamnuu ¢ paluoOHATLHBIMEI YUCIIaAMU
14 JleiicTBuTENbHBIC YKcia. Apu(METHISCKUE ONIEPAIUU C ICHCTBUTEIIPHBIMU YHCIAMH
Le [IpubmmkEéHHBIC BBIYMCIICHHS, TpaBWIa OKPYIJICHHs, TPUKUIKA W OIEHKa pe3yJbTara
' BBIYHCIICHUI
2 AnreOpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
2.2 Crenenb ¢ menbM nokasaresieM. CTEIeHb ¢ palliOHAIBHBIM MoKa3aTeiaeM. CBOMCTBA CTETICHU
2.3 MHoro4ieHsl
24 Anrebpaunyeckas 1po0b
2e ApudmeTnueckuili KOpeHb HaTypalbHOW cTemneHu. JlelicTBus ¢ apuPMEeTUYECKUMU KOPHSIMHU
' HaTypaJIbHOM CTENECHU
3 YpaBHEHHS U HEPABEHCTBA
3.1 Lenble u poOHO-panrioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 ensie u 1poOHO-panOHaTbHBIE HEpaBEeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 UucIIOBEIC TTOCIIEIOBATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATELHOCTEN
4.2 Apudmernueckas u reomeTpudeckas mporpeccuu. opmMyia CI0KHBIX MPOIIEHTOB
) OyHKIMH
Oyukums, crnocoObl 3amanusg (yHkuuu. ['paduk Qynkumu. OO6nacTe omnpenesieHus u
£ 1 MHOXECTBO 3HaueHwi Gyaknuu. Hymmu ¢yakmun. [IpoMexyTkn 3HAKOMOCTOSHCTBA.
o [TpoMexyTKr MOHOTOHHOCTH (PYHKIHH. MaKCUMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomnwiee u
HauMeEHbIIIee 3HaUYeHUE (PYHKIIMH Ha TIPOMEXKYTKE
6 KoopauHaTsl Ha MPSMOW U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyroiabHuKu
7.4 OKpy>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruiecKux BETMYHH
7.6 BexTops! Ha MII0CKOCTH
8 BeposTHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Maremaruka. 'eomerpusi: 7 - 9-e kiaccol: 6a30BbIi ypoBeHb: yueOHUK; 14-¢ u3ganue,
nepepabotantoe, 7-9 knacc/ Aranacan JI.C., byryzos B.®., Kagomues C.b. u ap.,
AxnmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

» MatemaTuka. BeposiTHOCTD U cTatucTuka: 7 - 9-¢ Kiacchl: 6a30BbIi ypOBEHB: YUEOHUK: B 2
gacTsx; 1-oe m3ganue, 7-9 kmacc/ Beiconkuit 1.P., Amenko W.B.; mox pemxakiueit Smenko
N.B., Axumonepnoe o6miectBo «M3narensctBo «IIpocBemienuey

» Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe, 7 kinacc/ MakaperueB F0.H., Munmatok H.I'., Hemkos K.W. u ap.; mox
penakiueit TensikoBckoro C.A., AkimonepHoe odmectBo «M3aatensctBo «lIpocBerienue»

* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHUK; 16-¢ n3nanue,
nepepaboranHoe, 8 kiacc/ Makaperue F0.H., Munmatox H.I'., Hemkos K.W. u ap.; nox
penakmueit TenskoBckoro C.A., AkimonepHoe odmiectBo «M3aarenscTBo «lIpocBerienne»

» Anrebpa, 9 kiacce/ Mepansak A.L'., Tlomonckuii B.b., Axup M.C.; nox penaxiueit
[Togonwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO M31aTenbckuii eHTp

«BEHTAHA-T'PA®»; AxunonepHoe ob6mectBo «M3narensctBo «IIpocserieHue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIS

* Maremaruka. 'eomerpus: 7 - 9-e kitaccel: 0a30BbIN YpOBEHB: yueOHUK; 14-¢ u3ganue,
nepepadoTtanHoe, 7-9 knacc/ Aranacsa JI.C., byry3os B.®., Kagomnes C.b. u ap.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocsemenne»

» MatemaTuka. BeposiTHOCTh U cTatucTuka: 7 - 9-e kiacchl: 6a30BbIid ypOBEHB: YUEOHUK: B 2

yacTax; 1-oe uznanue, 7-9 knacc/ Beicoukuit U.P., Smenko U.B.; nox penakiueit SAmenko



N.B., AkunonepHoe obuiectBo «M3narensctBo «IIpocBemenue

* Maremaruka. Anrebpa: 7-i kiiacc: 6a30BbIi ypOBEeHb: yUeOHUK; 15-¢ nznanue,
nepepabdotanHoe, 7 kinacc/ MaxkapsiueB FO.H., Munmiok H.I'., Hemikos K.U. u np.; nox
penakuueit TensikoBckoro C.A., AkimoHepHoe o0mectBo «M3aatenbetBo «IIpocBenienner
* Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 16-¢ n3nanue,
nepepadoTtanHoe, 8 kinacc/ MaxkapsraeB F0.H., Munnrok H.I'., Hemmkos K.U. u ap.; mox
penaknueit TensikoBckoro C.A., AkinoHneproe obmectBo «M3mgatenbetBo «IIpocBemenne»
» Anre6pa, 9 kinacc/ Mepansak A.@'., ITononckuit B.b., Axup M.C.; nox penakiueit
[Togonwsckoro B.E., O61iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCThIO M31aTenbckuii IeHTp

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3natensctBo «IIpocsemnieHue»

HMADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://uchi.ru/teachers/lk
https://fpu.edu.ru/

https://edsoo.ru/
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