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Yucya v BBIYUCICHUA

Panmmonansueie uncina. CpaBHEHHE, YNOpSAIOYMBAHUE U apU(METHUYECKUE
JNEUCTBUS C pallMOHATIBHBIMU YucaaMu. YucnoBas nmpsiMasi, MOJIyJIb YHUCIIA.

Crenenb C HaTypajJbHBIM IOKa3aTeleM M €€ CBOMCTBA. 3alHUCh YKCIA B
JIECSITUYHON MO3UIIMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcTOBBIX 3a7a4 apupMeTHYECKUM criocodboM. Pemenue 3agau u3
peanbHOM MPAKTUKKN HA YaCTH, HA IPOOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHUH 1
POIOPIIMI IPU PELICHUH 3a/a4, pelIeHUe 3a/1a4y Ha JBUKEHUE, paboTy, MOKYTKH,
HaJIOTH.

JlenmumocTs 1enbix uyncesl. CBOMCTBA ACIUMOCTH.

[Ipocteie u cocraBHble uncina. YErHele u Heu€THble yucina. [Ipu3Haku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nEIMMOCTA CYMMBI H
MIPOU3BEICHUS LIEIIBIX YHCEII TIPU PEIICHUH 3a/1a4 ¢ MPAKTUYECKUM COJICPIKAHUEM.

HaunbGonpuiuii o01muil nenuresb 1 HauMeHblee 00IIee KpaTHOE ABYX YHUCET.
B3aumno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMeTHYECKUE ONIEPALIMH Ha/l OCTaTKAMHU.

AJure0panvecKue BbIPpAKEeHUA

Bripaxkenne ¢ nepeMeHHbIMHU. 3HAUYEHUE BBIPAKEHUS C [EPEMEHHBIMU.
[IpeacraBnenue 3aBUCUMOCTH MEXIy BETMYUHAMU B BUJIE (DOPMYJIBI.

ToxnectBo. ToxkaecTBeHHbIE TPeoOpa30BaHUs AreOpanyecKuX BhIPAKEHUH.
Jloka3aTeabCTBO TOXKIECTB.

OnHounensl. OMHOWIECH CTaHIAPTHOrO BUAa. CTEneHb OTHOWICHA.

Muorounienbl. MHOrowieH craHgapTHoro Buaa. CTeneHb MHOTOYJIEHA.
CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U JleJeHue MHorousieHoB. [IpeoOpazoBanue
1[€JIOTO BhIpakeHus B MHOTO4IeH. KopHU MHOTOUJIEHa.

DopMyJbl COKPAIIEHHOTO YMHOXKEHHUS: KBaApaT CYMMbI U KBaJIpaT pa3HOCTU
JIBYX BBIpOXECHHH, KyO0 CyMMBI W KyO pa3HOCTH JBYX BBIPOKECHHM, Pa3HOCTh
KBaJpaTOB JIBYX BBIPAXKEHUM, IPOU3BEAECHUE PA3HOCTH U CYMMBI JIBYX BbIPaXKCHUH,
CyMMa U Pa3HOCTh KyOOB JBYX BBIPOKCHUH.

Pa3znoxxeHue MHOrousieHa Ha MHOKUTENU. BriHECEHHE 00I1IETO MHOXKHUTENS 32
CKOOKU. MeTo1 TpyIIIUPOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OOHOM TIIEpEeMEHHOW. PaBHOCWIBHOCTH ypaBHEHHW. YPAaBHEHHE  KaK
MaTeMaTU4eCcKasi MOJEINb PEAIbHOU CUTYaIINH.



JluHetHOe ypaBHEHHWE C OJHOW MNEPEMEHHOM. UMCIO KOpPHEW IJIMHEHHOIO
ypaBHEHHs. PenieHue TEKCTOBBIX 3aJad € IOMOIIbIO JIMHEWHBIX YpPaBHEHUHU.
JIuHelHOE ypaBHEHME, COIEpKAIIEe 3HAK MOJTYJIS.

VYpaBHeHuE ¢ AByMs IepeMeHHbIMU. ['paduk TMHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEHMHBIX YpPaBHEHUW C JBYMS MEPEMEHHBIMHU.
I'paduueckuit MeTon pemieHUs CHUCTEMbl JIMHEHWHBIX YypaBHEHUM C JABYyMs
nepeMeHHbIMU. PellleHne cucTeM JIMHEWHBIX YpaBHEHUN C JBYMsI MEPEMEHHBIMU
METOJIOM TIOJICTAHOBKM M MeETOAOM cioxeHus. Cucrema JBYyX JHMHEHHBIX
YPaBHEHHI C IBYyMS IEPEMEHHBIMU KaK MOJEJb PEAIbHOM CUTYAINH.

DOyHKUUA

Koopaunara Touku Ha npsMoi. UucnoBele TpOMEXKYTKU. PaccTossHre Mexay
JIBYMsI TOUKaAMHU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHast cuctema KoopAMHAT. AOcmucca U OpJAuHATa TOYKHM Ha
KOOpJIMHATHOH mockocTH. [Ipumepsl rpadgukoB, 3agaHHbIx Gopmyinamu. YteHue
rpauKOB peaibHbIX 3aBUCUMOCTEN.

@DyHKIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsatne (yHKIMM.
dynkuusg Kak MaTemaThyeckas MoOJeNIb peajbHoro mpouecca. OOnacTb
omnpeaesieHus U 001acTh 3HaUeHU GyHKru. CriocoOsl 3a1anus GyHkuu. I'padux
¢ynkuuu. [loHATHS MakcMMymMa W MHUHUMYyMa, BO3pacTaHusi U yObIBaHMS Ha
IIPUMEpax peaJIbHbIX 3aBUCUMOCTEMN.

Jluneitnas ynkmus, e€ cpoiictBa. ['padux nuneitHoi ¢yHkiuu. ['padux
dbyukiuu y = |x|. Kycouno-3agannbsie QyHKIUU.

8 KUIACC

Yucsia v BIYMCICHUS

KBagpatubeie kopuu. ApudmeTrndeckuii KBaJpaTHBIA KOPEHb M €ro CBOMCTBA.
[ToHAaTHE HppanMOHAIBHOrO 4ucia. JleNCTBHS C HMpPpaALMOHAIBHBIMU YHUCJIAMU.
CBoiCTBA IEVCTBUN C UPPALIMOHAIBHBIMU YuciamMu. CpaBHEHHE UPPALIMOHAIBHBIX
quced.

[IpencraBienuss O pacIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJbHBIX, LENbIX, pAMOHAIBHBIX, IEHCTBUTEIbHBIX yncel. CpaBHEHUE YHCEIL.
HucioBble IPOMEKYTKH.

HevictBus ¢ ocratkamu. Ocrtarkn creneHed. lIpumMeHeHne OCTaTKOB K
PELICHNIO YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHpa, JAJIUTEIBHOCTh IPOLIECCOB B
OoKpy>katomeM Mupe. CTaHIapTHBIN BUJT YUCJIA.

Aure0panvecKue BbIPpaKeHU

AnreOpandeckas apoOb. JlomycTUMbIe 3HAa4YEHUS MEPEMEHHBIX B JPOOHO-
paloHaNbHBIX BbIpakeHUsAX. (OCHOBHOE CBOWCTBO airedpanyeckoil apoou.



CnoxxeHue, BBIYMTAHHE, YMHOXXEHHME W JeJieHHue anreOpandeckux ApoOei.
Brinenenue menoi yactu anredpandeckon Jpoou.

Panonanbabie BBIPAXKEHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
PALMOHAIIBHBIX BBIPAKCHUN.

JlomycTUMBIE  3HAa4Y€HUs IEPEMEHHBIX B  BBIPAKCHUAX, COJEpIKALIUX
apudmernyeckue  KBaapaTHble KOpHU. TOXAeCTBEHHblE MpeoOpa3oBaHUs
BBIPAKEHUM, COiepkKalIX apu(pMeTUIECKHE KBaIpaTHbIe KOPHHU.

Crenens ¢ 1eNbIM MOKa3arteseM u e€ cBoiictBa. [IpeobpazoBanue BrIpaxkeHUH,
COZEPIKAILINUX CTEIICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue. @opMmysia KOPHEM KBagpaTHOTO YypaBHEHMS.
KonnuecTBo AEHCTBUTENBHBIX KOPHEN KBAaJpPATHOTO ypaBHeHUs. Teopema Buera.
VYpaBHEHUs1, CBOAMMBIE K TUHEHHBIM YPaBHEHUSAM UJIU K KBAaIPATHBIM YPABHEHUSIM.
KBagpatHoe ypaBHEHHE ¢ mapaMmeTpoM. PemieHne TEeKCTOBBIX 3aAad C IMOMOLIbIO
KBaJPAaTHBIX YPaBHCHUM.

JlpoOHO-parmoHabHBIE  ypaBHEHHWS. PemieHne  IpoOHO-palMoOHaTBHBIX
ypaBHEeHUH. PelieHune TEKCTOBBIX 3ajJady C IOMOILBIO JPOOHO-pallMOHATBHBIX
ypaBHeHUN. ['papuueckast UHTepIpeTanus ypaBHEHUH ¢ JByMs IEPEMEHHBIMU.

Yucnoseie HEpaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHnctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. CllokeHue
U YMHOXXEHHME YHCIOBBIX HEpaBeHCTB. OLEHUMBAHME 3HAYEHUS BBIPAKCHUS.
JIoKa3aTenbCTBO HEPABEHCTB.

[loHATHE O peElIEHMM HEPAaBEHCTBA C OOHOM IEPEMEHHOW. MHOKECTBO
pelIeHn HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeHOe HEpPaBEHCTBO C OJHOW MEPEMEHHOW W MHOXECTBA €TI0 PELICHUM.
PemeHne MMHENHBIX HEPABEHCTB ¢ OAHOU NepeMeHHOM. CHCTEMBI M COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemeHune TEKCTOBBIX 3a1ay C
MTOMOIIBIO JIMHEMHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKIMHA

OO6sacTh onpeesieHnss U MHOXKECTBO 3HaueHUH QpyHkuu. CrnocoOsl 3a1aHus
¢ynkuuid. ['padux pynkuun. Urenue cBoilcTB pyHkumu no e€ rpaduxy. [Ipumepsl
rpadukoB PyHKLINN, OTpAXKAIOIIUX pealbHbIE MPOIECCHI.

Jlunetinas ¢QyHkiusga. DOyHKIUHM, ONHUCHIBAIOIIUE TPSIMYI0 H OOpaTHYIO
IPONOPLUOHATIbHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynkupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, ¥ = |x| 1 ux cBoiicTBa.
Kycouno-3anannpie GhyHKINN.

9 KUIIACC

Yucja v BLIYUCJICHUSA



Kopensb n-i1 crenenu u ero cBoiictBa. CTeneHb ¢ pallMOHAIBHBIM ITOKA3aTeNIEM
U €€ CBOMCTBA.

AuredpanvecKue BbIPpaKeHU

ToxaecTBeHHbIE TPEOOPa30BaHUsl BBIPAXKEHHM, COAEpKAIUX KOPEHb n-i
cTeneHu. ToKJIecTBEeHHbIE IPE0Opa30BaHuUs BbIPAXKEHUH, coepKalllUX CTEIEHb C
pPalMOHAIIbHBIM [TOKA3aTEJIEM.

KBampatueii TpéxuneH. KopHum kBampatHoro tpéxunena. PasnoxxeHwne
KBa/IPAaTHOTO TPEXWICHA HA TUHEHHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpatHsie ypaBHeHUS. [IpuMepbl IpUMEHEHHI METOI0B PaBHOCUIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, rpadUyecKkoro MeToja NpH peUIeHUU
ypaBHEHHU 3-i U 4-11 CTENeHe.

Pemenne aqpoOGHO-panimoHaIbHBIX YPaBHEHUN.

Pewenne cucrem ypaBHEHHI ¢ IByMs IEPEMEHHBIMU. PellieHre mpocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHUH C JABYMs IepeMeHHbIMU. ['paduueckuii meton
pELIeHUS CUCTEMBI HETMHENHBIX YPAaBHEHUM C ABYMS ITepeMeHHbIMU. CrcTema JByX
HEJIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU KaK MOJIEIb PEAIBHOM CUTYALUH.

Uucnosele HepaBeHCTBA. PelleHne JIMHENHBIX HEpaBEHCTB. Jl0Ka3aTenbCTBO
HEPABEHCTB.

KBagpaTHpie HepaBeHCTBa ¢ OJHOM IEepeMeHHOM. PemieHue KBaapaTHBIX
HEPaBEHCTB Ipa@UuecKUM METOJOM M METOJIOM MHTEpBajioB. MeToJl MHTEPBAJIOB
IUIsl pallMOHAIBHBIX HEpaBeHCTB. [IpocTeiiiine HepaBeHCTBA C TapaMETPOM.

Pemenne TekCTOBBIX 3a1a4 ¢ MOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ aByms mnepeMeHHBIMH. PemeHne HepaBeHCTBA € JBYMs
nepeMeHHbIMH. CUCTEMBI HEPABEHCTB C ABYMs NepeMeHHbIMU. [ paduueckuii MmeTos
pELIEHUs] CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU.

DOyHKUUA

Oynkuua.  CpoiictBa  QyHKUMA:  HyId  (QYHKIHH,  MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMU, MPOMEXKYTKH BO3pacTaHus W yObIBaHMs (yHKIIUU,
Y&THBIC U HEUETHBIE (PYHKIMU, HANOOJIbIIee U HAUMEHbIIIee 3HAaUCHUS QYyHKIIUU.

KBagpatnunas @QyHkouss u  e€ cBoicTtBa. lcmnonb3oBaHHE  CBOMCTB
KBaJlpaTUYHOU (HyHKIMU [T pemienus 3aiad. [loctpoenue rpaduka kBaapaTUIHON
¢bynkuuu. [lonoxkenue rpaduka KBaapaTUYHOW (YHKIMKA B 3aBUCUMOCTH OT €&
koo durenTon. I'pabuku Gyukumii y =ax2, y = a(x —m)’u y = a(x — m)* +n.
[Toctpoenue rpadukoB GyHKIUN ¢ TOMOIILIO PeoOpa3oBaHUM.

JHpobHo-nuneitnas ¢pynkius. MccnenoBanue GyHKIuiL.

OyHKIMS y = X" ¢ HATYpaJIbHBIM MTOKa3aTeseM 1 U e€ rpaduk.

YucioBbIC MOCIEI0BATEIBHOCTH U NIPOrPecCum



[Tonsitue wymcnoBod mocienoBatenbHOocTH. KoOHeuHble W OECKOHEUHBbIE
NOCJNeN0BaTENbHOCTH.  OrpaHuyeHHas  MOCIJIEIOBATEIBHOCT.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  moclieqoBarenbHOCTh.  (CrnocoObl  3adaHus
MOCJICIOBATEIPHOCTH: OMUCATEIbHBINA, TAOJWYHBIA, C TOMOIIBI0 (HOPMYJIIBI 1-TO
YJI€HA, PEKYPPEHTHBIN.

Apudmernueckass W reomeTpuueckas mnporpeccur. CBoicTBa UJIEHOB
apu(MeTHYeCKOM U TEeOMETpUuecKod mporpeccuil. DopMmysibl n-ro  4jeHa
apudmeTnyeckoil U reomeTpuyeckoil mporpeccuii. opmysabl CyMMBbI MEPBBIX 71
YJICHOB apu(PMETHUECKOM M T€OMETPUYECKOM Mporpeccuil. 3aladyu Ha MPOIICHTHI,
OaHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpencraBienne O CXOAMMOCTH TMOCIEIOBATEIbHOCTH, O CYMMHPOBAHUHU
0eCKOHEYHO yObIBaIoIIel reOMETPUUECKON IPOrPECCHH.

Meton maTemaTnueckor HHAYKUMU. [IpocTenmre npumMepsl.



INOACHUTEJIBHAS 3AIIMCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3zoBaHus: OHA 00ECIeYMBACT U3YUCHHUE JIPYTUX TUCIUILIINH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAUMO ISt
NpPOJOKEHUs O00pa3oBaHWs W IS TOBCEAHEBHOW OKWM3HU. PaszButue vy
00yYaromMXCcsl HAYYHBIX TMPEJACTABICHUI O MPOUCXOKICHUU U CYIIHOCTHU
anredpandeckux aOCTpakIui, crnocode OTpaKeHUsT MaTeMaTHYEeCKOW HayKon
SBIICHUA W TIPOLIECCOB B TMPHUPOAE M O0OIIEeCTBE, POJIU MATEMATUYECKOTO
MOJEUPOBAHUS B HAYYHOM IMO3HAHUU U B TPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HAYYHOTO MHUPOBO33PEHHS U KQ4€CTB MBINIICHUS, HEOOXOIUMBIX JIJIsl aJlalTalliy B
coBpeMeHHOM I poBoM ob1iecTBe. M3ydenne anreOpbl obecrieunBaeT pa3BUTHE
yMEHUsi HaOmoAaTh, CpaBHMBaTh, HaXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTU MBIIIUICHUS, CHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUSA, BBIBOMBI, (hopmynupoBaTh yTBepxkacHHS. OCBOCHHE Kypca aiareOpsb
o0ecreunBaeT pa3BUTHE JTOTHYECKOTO MBIIUICHHUS 00YUYaIOIIUXCS: OHU UCTIONB3YIOT
JNEAYKTUBHbIE W WHIYKTUBHBIE PAaCCYXKIEHUS, 0000IIEHHE M KOHKpPETU3AIUIO,
a0OcTparupoBaHue U aHajoruro. OOydeHue anredpe mpearnoiaraeT 3HauYuTeIbHbIN
00BEM CaMOCTOSTETHHOU IESITETEHOCTH 00YUaIONMUXCS, TO3TOMY CAMOCTOSTEIIEHOE
perieHre 3a7a4  OOy4alolMMHUCA SBJISETCS peaju3aiueil JesTeIbHOCTHOTO
IpUHIIMIA O0yYeHHUS.

B crpyktype mnporpammbl yueOHOro Kypca «Amnredpa» yriayOaéHHOTro
U3YUYEHHUSI OCHOBHOE MECTO 3aHHMMAIOT COJIEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yucna u BBIUHUCICHUA», «ANreOpanyeckue BBIpAKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «Dynkuum». Kaxnas u3 »THUX coaepkaTeabHO-METOIUYECKUX
JIMHUN pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET U3YUEHUSI Kypca, B3aUMOJICUCTBYS C
JIpPYTMUMH €ro JUHUSIMHU. B Xone u3ydeHuss Kypca OOydarolMMCsl MPUXOAUTCS
JIOTUYECKHU PacCyX1aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBs3M
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKHU, TIPEJCTaBIICHHBIE BO BCEX OCHOBHBIX pa3leiaaX MaTeMaTH4YeCKOro
oOpa3oBaHMsi ®  CIIOCOOCTBYIOIIWE  OBJAJCHUIO  OOYYAIONUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4ecKoro s3bika. ColepKaTelbHOW M CTPYKTYpHOU
O0COOEHHOCTBIO Y4YeOHOro Kypca «Anredpa» SBISETCS €ro HWHTErPUPOBAHHBIN
Xapakrep.

Conepxxanne nmHUKA «YUucma W BBIYKCICHUSD) CIIY)KAT OCHOBOW JIJIA
JaNbHEHIIET0 U3y4YeHUs] MAaTEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MOJIH30BATHCA AIrOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsl IOBCEHEBHOM
KU3HH. Pa3BUTHE MOHATHS O YHCIIE HAa YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
CBSA3aHO C PAIMOHAJIBHBIMU W HWPPANMOHATIBHBIMH YHCIIaMU, (OpMUpPOBaAHUEM



MpEeACTaBICHUN O AEHCTBUTEIBHOM YUCIE. 3aBEPILICHHE OCBOEHHUS YMCIOBOUN JTUHUN
OTHECEHO K cpeJiHEMY 00I11IeMy 00pa30BaHUIO.

Copnepxanue IByX anreOpandeckux JUHUN — « AreOpandecKre BhIPaXKECHUS
U «YpaBHCHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIONMIUXCS
MaTEMaTUYECKOTo armapara, HeoOXOAMMOTro Jii pelIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U OKpYyXKarollel peanbHocTu. Ha ypoBHE OCHOBHOTO 00I1IET0
oOpa3oBaHUsl YuyeOHBIM MarTepual TPYNINUPYETCS] BOKPYT  pallMOHAIBHBIX
BbIpaKEHUN. AnreOpa JIEMOHCTPUPYET 3HAUYCHUE MATEMAaTUKH KakK sI3bIKa s
MOCTPOCHUSI MaTEMaTUYECKUX MOJEIEH, OINUCAHUS TMPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3anaun oOyueHus aareOpe BXOASIT TakxKe JajdbHelIee pa3BUTHe
AIrOPUTMHUYECKOT0 MBILIEHUS, HEOOXOJIMMOTI0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
MHQOpMATHKHA, U  OBJIAJICHUE HAaBbIKAMU  JICNIYKTUBHBIX  PACCYXICHUHU.
[IpeoOpazoBanne CUMBOJBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpaXKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxxanue GyHKUMOHANBHO-TPAQUUECKON JTMHUM HALEIEHO Ha MOJyYeHHE
oOy4aromuMucs 3HaHUM 0 (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKON MOJAeNIn
JUTSI OMTUCAHUS ¥ UCCIIEZIOBAHUS pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPOC U
oOmectBe. M3ydeHne maTepuaa crniocoOCTBYET pa3BUTHIO Y OOYHAOIINXCS YMEHUS
UCIIOIb30BaTh PAa3JIMYHBbIC BBIPA3UTEIBHBIE CPEJCTBA SI3bIKA MATEMaTUKU —
CJIOBECHOT'0, CHMBOJIMYECKOTO, TrpaUuecKkoro, BHOCUT BKIJIaJ B (OPMHUpPOBAHUE
NpPEACTaBICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUJIU3AIUU U KYJIbTYPBI.

VYriyOnéHHbli Kypce anredpbl XapakTepu3yeTcs U3y4eHUEM JIOMOJIHUTEILHOTO
TEOPETUYECKOI0 anmnapara u CBSI3aHHbIX C HUM METOJIOB pelIeHus 3aaad. Anredpa
SIBJISIETCS SA3BIKOM JJIsI ONUCAHUSI OOBEKTOB U 3aKOHOMEPHOCTEM, CITYKUT OCHOBOM
MaTeMaTU4YecKoro mojaenupoBaHus. [Ipu 3ToM camMu 0OBEKTH MaTEMATHYECKUX
YMO3aKJIIOUEHU U TMpPUHATBIE B airedpe NpaBWwia UX KOHCTPYUPOBAHUS
CIOCOOCTBYIOT (DOPMUPOBAHUIO YMEHUIN OOOCHOBBIBATh M JI0KA3bIBaTh CY>KICHUS,
pa3BUBAIOT MaTEMAaTUYECKYI0 MHTYMIIMIO, KpPaTKO M HArJISHO pPacKpbIBAIOT
MEXaHU3M JIOTHYECKUX MOCTPOCHHI U y4aT UX MPUMEHEHHI0. TeM caMbIM anredpa
3aHUMAeT OJHO W3 BeAyUIMX MeCT B (OPMHUPOBAHHWU HAYUYHO-TEOPETUUYECKOTO
MBIIUICHUST 00YyYaroIINXCsl.

CormacHo ydeOHOMY IUIaHy B 7-9 Kjaccax w3ydaercs YYeOHBIH Kypc
«Anrebpa», KOTOPBIN BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/elibl COJEp KaHUS:
«Yucna u BbIUKUCIEHUSA», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHHUS U
HEpaBeHCTBa», « DyHKLMM.

Ha u3yudenue yuebnoro kypca «Anredpa» orogutcs 408 yacos: B 7 kiacce —
136 gacos (4 yaca B Hefient0), B 8 kiacce — 136 yacoB (4 4yaca B Heziento), B 9 kiacce
— 136 gyacoB (4 yaca B HEZICIIO).



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMSA [TPOI'PAMMBI YYEBEHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTAaThl OCBOEHMS NPOrpaMMbl IO MAaTEMATHKE
XapaKTEPU3YHOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCTIMTAHUA:

IPOSIBIEHHEM HMHTEpeca K TMPONUIOMY H  HACTOSUIEMY POCCHUHCKOU
MaTEMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUMCKONM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JNOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAIHBIX cepax;

2) rpa’kaaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN IpaKAaHUHA U pealu3alii ero
opaB, MpPEJICTaBICHHMEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOUEAYp TpakJaHCKOro obliecTBa (Harmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJILHO-3TUYECKUX ITPUHIUIIOB B JEATENBHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUM MPAKTUYECKUX 3a]1a4y
MaTEMaTUYECKOM HalNpaBICHHOCTH, OCO3HAHHEM BAa)KHOCTH MaTeMaTH4ECKOro
oOpa3oBaHMsI Ha NPOTSHKEHMM BCEW >KM3HHM JUIsl YCHEIIHON NpodeccruoHanbHON
NESATENBbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
NOCTPOEHUEM MHJMBUYyAIbHON TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4&TOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTHYECKOr0 BOCIIUTAHMUSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIHPHUSATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWH, pacCyXJCHH, YMEHHUIO BUIECTh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEl HAYYHOTO MO3HAHMS:

OpUEHTallUe B JIEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak cdepbl 4YeIoBeuecKOn
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYJbTYpPOW Kak CPeJCTBOM
NO3HAHUS MHUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢usmueckoro BocnutaHus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOLMOHAJIBHOIO0 0J1arONOTy YU :



TOTOBHOCTBIO IPUMEHATH MaTEMaTUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3lI0pOBbsl, BEACHMS  3J0pOBOro  oOpasa JKU3HU  (370pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PpEXUM 3aHATHM M OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTH ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKOro e MpaBa Jpyroro 4ejoBeKa;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

OpUEHTallMel HAa MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAaHUH JIJIsl peleHus 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPY’KAIOILIEH Cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKH
UX BO3MOYKHBIX MOCIEACTBUM AJIs1 OKpYXKAIOIIeH cpefibl, 0OCO3HAHUEM TII100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTel UX PelleHUs;

8) ajanTanum K U3MEHAKIIMMCH YCJOBUSIM COLMAIBLHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSAX HEONPENCIEHHOCTH, IOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM UYHCIIE
YMEHUE YUUTbCA y JAPYTHX JIOAEH, MpuoOpeTraTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUH U3 OIbITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (HOPMYTUPOBATH UJEH,
MOHSTHS, TUNIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE paHee HEU3BECTHBIX,
0CO3HaBaTh ACPUUUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh
IPUHUMAEMble pEIICHUs] U ACHCTBUSA, (POPMYIHpPOBATH U OLEHUBATH PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbpTare ocBOeHHS pOrpaMMbl IO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
o01rero o6pa3zoBanus y oOyyaroierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, XapaKTEPU3YIOIIHECs OBJIaJICHAEM YHUBEPCATbHBIMA
MO3HABATEILHBIMU  JIEHCTBUSMH,  YHHBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JICHUCTBUSIMU M YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjoruyeckue AeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYUIECTBEHHBIC MPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUM, OTHOIIEHUW MEXKIYy MOHATUSAMH, (QOpMYITUPOBATH
oTpe/ielIeHs] TIOHATHI, yCTaHABIMBAThH CYIECTBEHHBIN MPU3HAK KiaccU(HKaIuy,
OCHOBAHUSI /111 00OOIICHHS U CPAaBHEHUS, KpUTEPUU MMPOBOIMMOI0 aHAIM3A;



BOCIIPUHUMATh,  (opMynupoBaTb U  NPeoOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIC, YACTHBIE U O0LIUE, YCIOBHBIE,

BBISIBJISITh MATEMAaTHUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOMCHUSIX W YTBEPKACHUSAX, MpEaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AaKJIOUECHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

pa3Ouparh 0Ka3aTelbcTBA MAaTEMaTUUYECKUX YTBEPKICHUM (MpAMbIE U OT
POTUBHOIO), TPOBOAUTH CAMOCTOSITENHHO JOKA3aTeNbCTBA MAaTEMaTUYECKUX
(bakToB, BBICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
NPUMEHSTh METOJI MaTEeMaTHYeCKONW WHAYKIMU, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpATh crmocod pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB peUIEHUs, BRIOUpaATh HanbosIee MOAXOIAIINN ¢ yUETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

UCIIOJb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOUIME  MPOTHUBOpEUYUE,  MpodIieMy,
CaMOCTOATENIbHO YCTAaHaBIMBAaTh HCKOMOE M JaHHOE, (POpMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MPOBOJNTH IO CAMOCTOSATEIBHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEKy COOOM;

CaMOCTOSITENIbHO (POPMYJUpPOBaTh OOOOLICHUSI W BBIBOJABI MO pe3yjibTaTaM
NPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKKe BbLABUIATH
HNPEANOJIOAKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMALMM, JdaHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3a]a4H;

BBIOWpATh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,

BbIOMpaTh (opmy mpencTtaBieHuss UHGOpPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a1a4u cXeMaMu, JuarpaMmmMaMu, UHOU rpadukoil U uX KOMOUHAILIMSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMAIUU IO KPUTEPHSAM, MPEII0KEHHBIM WU
c(hOpMyTUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHbIe YHuUBEpPCAJIbHLIC yqeﬁnble HeﬁCTBHﬂ



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSMHU U
HEeJISIMHA OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh TOSICHEHUS IO XOJy peIICHUS 3a/Jaud,
KOMMEHTHUPOBATh TIOJIYYCHHBINA PE3YNIbTAT;

B XOJIe OOCYXXJIEHHs 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaeMOUM TEMBI,
npoOsieMbl, pemiaeMol 3aJadd, BBICKA3bIBaTh HWJICH, HAICJICHHBIE Ha TIOMCK
pEIIeHMS, COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPECTABISITh Pe3yIbTaThl PEIICHUS 3a/ladyM, SKCIIEPUMEHTA, MCCIEIOBaHNUSA,
IIPOEKTa, CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3ajad
MIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl TpU pelICHHH Y4YeOHBIX MaTEeMaTHYeCKHX 3a/Jay, NPUHUMATH IIelb
COBMECTHOM JEeATEIHbHOCTH, IUTAHHUPOBATH OPTraHW3allMI0 COBMECTHOH paboTHI,
pacmpenensaTh BHIBI pabdoOT, JOTOBApPHBATHCSA, OOCYXIATh IMPOIECC U PE3yJIbTAT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acCTBOBaTh B TPYIIOBHIX (opmax paboTel (00CykaeHUsI, 0OMEH MHEHHIA,
«MO3TOBBIE MTYPMBD) U MHBIC); BHITIOIHATH CBOIO YaCcTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHSI C NIPYTUMH YICHAMH KOMaH/IbI, OIICHHUBATh KAYECTBO Pe3yJIbTaTa U
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yNIbTaT MO KPUTEPHUSIM, CPOPMYITMPOBAHHBIM
y4aCTHUKaMU B3aMMOJICHCTBHSI.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIC YUeOHbIE NeliCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHUS] B JKU3HEHHBIX U YYEOHBIX CUTyalUsX,
OpPUEHTHUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPHUHATHS pelIeHU (MHAUBUIYAIBHOE,
TPYIIOBOE);

CaMOCTOSATENIbHO COCTAaBJATh IUIAH, alTOPUTM peUIeHUs 3afadu (WId ero
4acTh), BBIOMpaTh CHOCOO pelleHus ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHUPOBATH BapHUAHTHI
perieHuit ¢ yuéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJAJ€Th CIIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ysbTaTa
pelIeHus: MaTeMaTHYeCcKOi 3a1a4u, CAMOMOTHBAIIMH U PEQIICKCHH;

IPENBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEbHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OMIMUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATa JEATEIbHOCTH MOCTABJICHHON LENU U
YCIIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUS WIM HEJOCTHKEHUS 1IE€TIU, HAXOAUTh
OIIKOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BbIpaXaTh SMOLUHU MPH H3yUYEHUU MaTEMaTHUECKUX OOBEKTOB U (DaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHHUS 3aa4H.

NPEAMETHBIE PE3YJIBTATBI

K xonIty 00yuenus B 7 kj1acce 00y4aromunics MOTYYUT CIEYIONNE TPEIMETHBIC
pe3yJIbTATHI:

Yucya v BBIYUCICHUSA

PannonanbHblie yncna.

[Tepexoauts OoT omHON (HOPMBI 3amMKUCH YUCEN K Apyrod (mpeoOdpa3oBBIBaTh
JECATUYHYIO TPOOh B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXECTBA HATYyPaIbHBIX YUCEJ, MHOXKECTBA LEIBIX
YHCEeJl, MHOXKECTBA PALMOHAJIBHBIX YHUCEN IPU PELICHUHM 3a1a4, MPOBEACHUU
pacCyKJIEHUN U 10Ka3aTeIIbCTB.

[ToHumaTh U OOBSICHATH CMBICIT TO3UITMOHHOM 3aMMMCU HATYPAJIBHOTO YHCIIA.

CpaBHMBATh U yHIOPSAOYMBATH PAIMOHAIBHBIE YUCTIA.

BrimonssaTh, codyeTas yCTHBIE W THChbMEHHBIE NPUEMBI, apupmeTHdecKue
JEUCTBUS C PAlMOHAIIBHBIMU YMCJIAMU, UCIIOJIb30BATh CBOMCTBA YKMCEN U IIPaBUIIa
JNEUCTBUN, MPUEMBI PALIMOHAIIBHBIX BBIYMCIICHUM.

BpInonHATh N1EMCTBUS CO CTENEHIMU C HATYPAIbHBIMU MOKA3aTEIISIMU.

Haxonute 3HayeHMS YHCIIOBBIX BBIPAXKEHHH, COACPKAIIUX PALUOHAIbHBIC
YuCcjia M CTENEeHU C HaATypajbHBIM I[IOKa3aTelieM, NMPUMEHSTh pPa3HOO0Opa3HbIe
CIOCOOBI ¥ IPUEMBI BBIUUCIICHHS, COCTABIIATh U OLICHUBATH YKMCJIOBBIC BBIPAKCHUS
IpU PEIICHUU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYTUX y4eOHbIX MPEIMETOB.

OKpyrisTh yucia ¢ 3aJJaHHOM TOYHOCTBIO, & TAKXKE 110 CMBICTY MPAKTUYECKOU
CUTYalluy, BBINOJHATh NPUKUAKY M OLEHKY pe3yjbTara BBIYMCICHUM, OLIEHKY
3HAYEHMI YMCIIOBBIX BBIPAXKEHUM, B TOM YHCJIE PU PEIICHUU MPAKTUYECKUX 3aa4.

Pemiath TekcToBbIe 3aaud  apu(METHYECKUM CHOCOOOM, HCIOJIb30BATh
TAOJMIIBI, CXEMBI, YEpPTEXKH, IPYrHe CPEACTBA TMPEACTABICHHUS JTaHHBIX TpU
pelLIeHnN 3a1a4.

PemaTe npakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, MPOMNOPUAOHAIBHOCTHIO BEJIWYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yNbTaThl PEIIEHUs 337a4 C YYETOM OIPAaHUYECHHM, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEeMbIX OOBEKTOB.

J1eauMOCTb.



Jloka3pIBaTh U MPUMEHSTH MPU PELICHUH 33]]a4 TPU3HAKU JIETUMOCTHU Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku 1eTMMOCTH CYMMbI U TPOU3BECHUS 1IE€JIBIX YUCET.

PacknanpiBaTh HA MHOKHUTENM HAaTypalibHbIC YUCTIA.

CBoOOHO oOmepupoBaTh MOHATHUSAMHU: HYETHOE YHUCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxonute HamGonplmii 00U AeNUTeNh U HauMEHblee oO0Illee KpaTHOe
YyuCces U UCII0Ib30BaTh UX MPU PELICHUH 3a]1a4, MPUMEHATh AIrOpuT™M EBKinaa.

OnepupoBaTh TMOHSATHEM OCTaTKa IO MOAYJI, MPUMEHSTh CBOICTBA
CpPaBHEHUI 1O MOJYJIIO.

AsreOpandecKkue BbIPAKEHUS

Bripaxkenus ¢ nepeMeHHbIMH.

Hcnonb3oBaThk anredpanyecKyro TEPMUHOIOTHUIO U CUMBOJIUKY, TPUMEHATH €€
B IIPOIIECCE OCBOEHUS y4eOHOTO MaTepHaia.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPDRXEHUI MpPH 3alaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

HUcnonb3oBaTh  MOHATHE  TOXIECTBA,  BBINOJHATh  TOXIECTBEHHBIC
npeoOpa3oBaHus BbIpAXKEHUH, I0Ka3bIBaTh TOKICCTRA.

MHOrO4JIEHBI.

Brinonuars npeoOpa3oBaHust 11EI0TO BEIpAXKEHUS B MHOTOWICH MPUBEIECHUEM
MOTOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BrinonHATh eicTBUA (CI0KEHUE, BBIUUTAHUE, YMHOKEHHE) C OJJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHATH (POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT U
Ky0 CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa M pPa3HOCTh
KyOOB), B TOM YHCJIC JUIsI YIIPOIIIEHUS BHIYUCIICHUM.

OcyliecTBIATh Pa3i0oKEHUE MHOTOWICHOB HAa MHOXHTENIH C IMOMOUIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXKHUTEJSI, TPYNIHUPOBKHU ClaraeMbiX, MPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS PAa3IMYHBIX 3a7a4
U3 MaTEMaTHUKH, CMEKHBIX IPEAMETOB, U3 PEATIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHbIMU TMOKAa3aTENsIMU JIS
npeoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHHSs U HEPABEHCTBA

PemaTte nuHEHHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, NPUMEHSS IpaBUa
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepsATh, sBIsSIETCS
JIM YUCJIO KOPHEM YpaBHEHHUHI.

[TogOupaTe npuMepbl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C IBYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON MJIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHUS C IBYMsI
MePEMEHHBIMU, MOJIB3YSCh TPadUKOM, MPUBOAUTH IPUMEPHI PEILICHUS YPaBHEHUSI.



Pemats cuctemsl ABYX JIMHEHHBIX YPAaBHEHUW C JBYMsI IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemiaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX
YPaBHEHMMU 110 yCIOBHIO 3a1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4¥ MOJyYEHHBIN pe3yybTarT.

DOyHKUUA

Koopaunate! u rpaguku.

N300paxkath HA KOOPAUHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIUE 33/ IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATh YHCIOBBIE POMEKYTKH Ha
anreOpanvyeckoMm si3bIKe.

OTMeuars B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aIaHHBIM KOOPIUHATAM.

OyHKINH.

Ctpouts rpaduku JUHEHHBIX (QYHKIIUN.

OnuceiBaTh C MOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOAUTENBLHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoauts 3HaueHne (yHKIUU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeAcTaBiIeHUS U aHaIM3a WH(OpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAILINIO U3 TPAPUKOB peaabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBath cBoiicTBa (GYyHKUMNA g aHaiu3a TpaduKOB peaTbHBIX
3aBUCUMOCTEH (Hyl1M (QYHKIUU, TMPOMEKYTKH 3HAKOIMOCTOSIHCTBA (YHKIIUH,
IPOMEKYTKA BO3pacTaHusi M yObIBaHMs (DYHKIMH, HauOOJbLIEE U HAaUMEHbLIEE
3HaYeHUS PYHKIIIH).

Hcnonp3oBath rpaduku 1 UCCIEA0BaHUS MIPOLIECCOB U 3aBUCUMOCTEH, IpU
pEeLIeHUH 3a7a4 U3 APYTUX YU4eOHBIX MPEAMETOB U PEabHOM KU3HHU.

K xoniry o0yuenus B 8 ki1acce 00y4aromuics MOIyYuT CIEYIONUE TPEIMETHBIC
pe3yJIbTaTHI:

Yuciia 1 BBIYUCTICHUA

NppannonansHble yucia.

[lonuMare W HCHOJIB30BaTh MPEACTABICHUS O PACIIMPEHUH YHUCIOBBIX
MHOECTB.

CB00OOJIHO OTEepUpPOBATh MOHATUSIMU: KBaAPATHBIM KOPEHb, apu(METUUCCKUMA
KBaJIPaTHBIM KOPEHb, UPPALUOHAIBHOE YUCIIO, HAXOJAUTh, OLICHUBATH KBAJIPATHBIC
KOPHH, UCIIOJIb3YsI TPU HEOOXOAMMOCTH KaJIbKYJISITOP, BRIMOJIHATE MPEe0Opa3oBaHMs
BBIPAKCHUH, COAEPKALINUX KBAAPATHBIE KOPHU, UCITOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb30BaTh Ha4YaIbHBIE TMPEICTABICHUS O MHOKECTBE JACHCTBUTEIBHBIX
YUCEN JUIsl CPAaBHEHMSI, OKPYTIICHUS U BBIUUCICHUHN, N300pakaTh JACHUCTBUTEIHHBIC
Yyyciia TOYKaMH Ha KOOPAWHATHOM MPSMOM.



Hcnonb3oBatk 3amucu OONBIIUX M MaJbIX YKCET C MOMOMIBIO JECATUYHBIX
npobeit u crenened yucia 10, 3anuchIBaTH M OKPYIVISATh YMCIOBBIE 3HAYEHUS
peanbHbIX BEJUYUH C UCIIOIb30BaHUEM Pa3HBIX CUCTEM U3MEPECHUM.

J1emuMOCTb.

CB0OOHO ONEepUpPOBATh MOHATHUEM OCTATKA 10 MOYJII0, TPUMEHSTH CBOMCTBA
CpPaBHEHMI IO MOAYJII0, HAXOAUTh OCTaTKU CYMMBI U ITPOU3BEACHUS M0 JAHHOMY
MOAYJIIO.

AsiredpanvecKkue BbIPpaKeHUs

JpoOHO-paiimoHaIbHbIE BEIPAKEHHUS.

Haxonutpb pomycTumble 3HAUY€HUSI MEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKEHUSX.

[IpuMeHsITh OCHOBHOE CBOMCTBO pallMOHATIBHOUN ApOOH.

BrinonsaTe npuBefeHue anredpandeckux Apoodeit Kk o0ieMy 3HaMeHaTENo,
CJIOKEHUE, YMHOXKEHUE, JAeJIeHne anreOpandeckux Apooeil.

BrIinonHATh TOXKIECTBEHHBIE TPe0oOpa30BaHUs PALIMOHAIBHBIX BBIPAKEHUH.

[IpumensTh npeoOpa3oBaHuUs BRIPAKEHUM JUIsl pEIICHUS PAa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

Crenenu.

[IpuMeHsATh MOHSATHE CTENEHU C IeJbIM IOKa3aTeJIeM, BBINMOJIHATh
npeoOpa3oBaHUs BRIPAKEHUH, COIEPKALIUX CTEICHHU C LIEJIBIM [T0Ka3aTeNIeM.

HppanroHanbHble BBIPAKEHUS.

HaxoauTe nonycTuMble 3Ha4€HUS IEPEMEHHBIX B BBIPAKEHUSIX, COJEPKALIUX
apu(dMeTHYECKHUE KBaJAPAaTHbIC KOPHH.

BrimonasaTe mpeoOpa3oBaHUs WPPANMOHATBHBIX BBIPAKECHHUM, HWCIIONB3YS
CBOMCTBA KOPHEW.

YpaBHeHUS U HEPABEHCTBA

Pemiats kBajipaTHbIC ypaBHEHUS.

Pemates qpoOHO-parmoHaIbHBIC YpPaBHEHHUS.

Pemiath nuHElHBIE YpaBHEHUS C MApaMETPAMH, HECIOXKHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUM C MApaMETPAMMU.

[IpoBOaUTH HCClIeIOBaHUSI YPABHEHHUI U CUCTEM ypaBHEHU, B TOM YHCIIE C
MpPUMEHEHUEM rpaUueCcKUX MpeICTaBiIeHUH (yCTaHABINBATh, UMEET JIU YPaBHEHUE
WJIM CUCTEMA YPABHEHUM PEUIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYee).

[lepexoauTh OT ciioBecHOM (HOPMYTUPOBKM 3aayu K €€ anreOpandyeckoi
MOJEIM C TIOMOIIBIO COCTABJICHUSI YPaBHEHHS WM CHUCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4y MOJYYEHHBIN pe3yJbTar.

[IprMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /JI1 CPABHEHUS, OLICHKH, PEIIaTh
JIMHENHBIE HEPaBEHCTBA C OJJHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTFOCTPAIIMI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.



DOyHKIMHA

[ToHumMaTh U KCMONB30BATh (PYHKIIMOHAJIbHBIE MOHSATUS U SA3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O00O03HAYCHUS), OMPEICIATh 3HAUCHHE (QYHKIHMH IO 3HAYCHUIO
apryMeHTa, ONPeeNITh CBOMCTBA QYHKIIUHU 10 €€ rpaduKy.

Crtpouts rpadukul PyHKIIUHN , OMUCHIBATH CBOMCTBA YUCIOBON (YHKIIUU 110 €€

rpaduky.

K xoHnIry o0yuenus B 9 ki1acce 00y4aromunics MoIyyuT CIEIYIONUE TPEIMETHBIC
pEe3ybTaThI:

Yuciia 1 BBIYUCTICHUA

CBOOOMHO OIEpUPOBATh MOHATUSMU: KOPEHb n-W CTENEHU, CTENEHb C
pallMOHAJBHBIM TI0KA3aTEJIEM, HAaXOAUTh KOPEHb #-U CTEIEHU, CTENEHb C
palMOHAIBHBIM TOKa3aTeJIeM, HUCIOJIb3ysl TpPH HEOOXOJIUMOCTH KaJIbKYJIATOD,
MPUMEHATH CBOMCTBA KOPHS 71-1 CTENIEHH, CTENICHU C PAlMOHAIBHBIM MMOKA3aTEIEM.

Hcnonbs30BaTh NMOHATHE MHOKECTBA ACHUCTBUTEIIBHBIX YMCEN MPU PEIICHUU
3a71a4, TPOBEJICHUM PACCYKICHUHN U JI0KA3aTEIbCTB.

CpaBHUBaTh M YNOPANOYMBATH JICHCTBUTENBHBIE YHWCIA, OKPYTIATH
JNEUCTBUTENBHBIC YKCIIA, BBIMOJIHATh MPUKUAKY PE3yJbTaTa BbIUMCICHUN, OILIEHKY
YHCJIOBBIX BBIPAKEHUU.

AuredpanvecKkue BbIpaKeHUs

CB00OOAHO OneprupoBaTh MOHATHEM KBAJPATHOTO TPEXUWICHA, HAXOIUTh KOPHU
KBaJpaTHOI'0 TpEXUICHA.

PackiianpiBaTh KBaApaTHBINA TPEXUIEH HA JIMHEMHBIC MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeliHbIE U KBapaTHbIE YPAaBHEHM S, YPABHEHM S, CBOJIAIINECS K HUM,
IpOOHO-pallMOHAIbHBIE YPABHEHUS.

PemaTe HeCnOKHBIE KBaIPATHBIE YPABHEHHUS C TAPAMETPOM.

PemaTte nuHENHbIE HEpaBEHCTBA, KBAJpPaTHbIE HEPABEHCTBA, MCIIOJIb30BAaTh
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB Ha YKCIOBON MPSMOH,
3aIAChIBATh PEIICHUE C MIOMOIIBIO CUMBOJIOB.

PemaTe cuctembl OByX JIMHEHWHBIX YPAaBHEHHH C ABYMsI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE ABJISACTCS JTUHEUHBIM.

Pemats HECHOKHBIE CHCTEMBI HEIMHENHBIX YPABHEHUH € MTAPAMETPOM.

[IpuMeHsITh, METOIbI PABHOCWIBHBIX MPE0Opa30BaHUii, 3aMEHBI TTIEPEMEHHOM,
rpauyecKoro MeToja MpH pelieHny ypaBHeHU! 3-i U 4-i1 cTeneHen.

Pemate cuCTEMBI  JMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONINE KBAJpaTHOE HEPABEHCTBO, H300pakaThb pEIIEHHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIIOBOM MPSMOM, 3aMCHIBATH PEUICHUE C TTOMOIIBI0 CUMBOJIOB.

Pemate ypaBHEHHMs, HEpPaBEHCTBA M UX CHCTEMbI, B TOM YHUCIE C
OTPAHUYECHUSIMHU, HAITPUMED, B LIEIIBIX YUCTIAX.



[IpoBoauTe HcCnenOBaHUS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM YHCIIE C
IPUMEHEHUEM rpapuuecKux npecTaBiIeHUH (yCTaHABINBATh, UMEET JIM ypPAaBHEHUE
WIM CUCTEMAa YPaBHEHUN PEIICHMUs], €CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

Pemarp TekcTOBBIE 3amauM  aireOpaMvdecKuM CHOCOOOM C  MOMOIIBIO
COCTABJICHMS YPAaBHEHHI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI JUIsl COCTABIICHUS
MaTEMaTUYECKOH MOJENM pPealbHOM CUTyallMd WM NPUKIaJAHOW 3a/ayu,
UHTEPHPETUPOBATH NOJYyUEHHBIE PE3YJIBTATHI B 3aIaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEAOBATEIBLHOCTH H IIPOrPEeCCHH

CB0OOOJHO oOmepupoBaTh MOHATUSMHU: 3aBUCUMOCTb, (YHKLUSA, Trpapuk
GyHKUMK, TpsMas MOpPONOPLUOHAIBHOCTb, JIMHEWHas (yHKUUA, OOpaTHas
MPONOPLUUOHAIIBHOCTD, Mapadona, runepooia, KyCOuHO-3a1aHHast PyHKIIUS.

UccnenoBath QpyHKIUIO 110 €€ rpaduKy, YCTaHABIMBATh CBOWCTBA (DYHKITHIA:
o0JacTh ONpENENEHUs], MHOKECTBO 3HAUCHWUW, HYIU (QYHKUUH, MPOMENKYTKU
3HAKOMOCTOSIHCTBA, TMPOMEXYTKM BO3pacTaHus M yObIBaHWS, UETHOCTh U
HEYETHOCTh, HANOOJIbIIEE U HAUMEHBLIEE 3HAYEHUSI, ACUMIITOTBHI.

Pacnio3naBaTh KBajpaTHuHyr (QYHKUUIO 110 (HopMyIie, IPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOM )KU3HU, (PU3UKU, TEOMETPUU.

Onpenenarp noyuoxeHue rpadruka KBaJpaTHuHON (QYHKUIHUN B 3aBUCUMOCTH OT
e¢ K03 (HUITHECHTOB.

Crpouts rpapuk KBagpaTUyHOW  (YHKIUH, ONMCHIBaTh  CBOWCTBA
KBaJIpaTUYHOW (pyHKLMU 1O €€ TpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAAPATUUHON (QYHKLINHU JJIsl pEIIEHUS 3a/1a4.

Ha npumepe kBagpatnyHoit pyHKuUU cTpoutsb rpaduk GyHkuu y =af(kx + b)
+ ¢ ¢ momoIbio TpeodpazoBanuil rpaduka GyHkIun y=f(x).

NnmtocTpupoBaTh ¢ TOMOLIBIO rpaduKa peaabHy0 3aBUCUMOCTD WM MPOLIECC
10 UX XapaKTePUCTHUKAM.

Apudmernyeckass U reoOMeTpPHUYECKasi NPOrPecCHu

CB00OHO OnEpUPOBATh MOHATUSAMU: MTOCIEAOBATEILHOCTD, apupMeTUIECKas
U T€OMETPUYECKas IIPOIPECCUM.

3amaBaTh MOCJIENOBATEIBHOCTH PA3HBIMM CIOCOOAMHU: OINMCATEIbHBIM,
TaOJMYHBIM, C IOMOIIBIO0 (DOPMYIIBI 71-TO WiE€HA, PEKYPPEHTHBIM.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHHEM (OpMya #-ro  4ieHa
apu(pMeTUYECKON U FEOMETPUUECKOM IIPOTPECCU, CyMMBbI IIEPBBIX 7 YJICHOB.

N300paxarh 4jeHbl MOCIEI0BATEIbHOCTH TOYKAMH Ha KOOpPJIMHATHON
IJIOCKOCTH.

PemaTe 3amaum, CBA3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
quclie 337a4d U3 peaibHOM JKU3HU (C UCIIOJIb30BAHMEM KaJbKYJISATOPA, UPPOBBIX
TEXHOJIOTUHA).



Pacrio3naBaTh ¥ MNPUBOAUTH TNPUMEPHl KOHEYHBIX U  OECKOHEYHBIX
MIOCTICIOBATEIPHOCTEH,  OTPAaHMYCHHBIX  TOCJIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaronux (YObIBAIOIIUX ) MOCIEI0BATEIHOCTEH.

Nmeth npeacTaBiaeHNe 0 CXOIUMOCTH TTOCIICIOBATEIHHOCTH, YMETh HAXOUTh
CyMMy OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOrPEeCCU.

[TpuMeHsITh METOI MaTEMaTHIECKONH WHAYKIIUU TIPH PEIICHUN 3a]1ad.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HaunmeHnoBaHMe pa3je/ioB U TeM (uugposbIe)
) NMporpamMmbl Bcero Kontponenrie | lIpakTHieckue o0pa3oBaTejibHbIE
padoTsbI padoTsbI pecypebi
| UNCJIA U BBIYNCJIEHU . 1 ) bu6muoreka [JOK
PannonansHble yncina (IOBTOPEHUE) https://m.edsoo.ru/77¢09b13
) OYHKIMN. Koopaunatel u 17 1 bubmuorexa [JOK
rpaduku. OyHKIIH https://m.edsoo.ru/77¢09b13
3 AJITEBPAYECKHWE BBIPAXKEHW L. 7 bubnuorexa [JOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77¢09b13
4 YPABHEHUMA 1 CUCTEMBI 10 | bubmuoreka [JOK
YPABHEHUU. Jluneiinble ypaBHEeHHs https://m.edsoo.ru/77e09b13
5 UNCJIA 1 BBIYUCJIEHUA. Crenens ¢ 6 bubnuoreka [{OK
HATypPaJIbHBIM MTOKA3aTEIEM https://m.edsoo.ru/77¢09b13
6 AJITEBPAMYECKUE BBIPAXKEHU . ” | bubmmoreka [JOK
MHoT04JIeHBI https://m.edsoo.ru/77¢09b13
. AJITEBPAMYECKUE BBIPAXXEHN . 14 | bubmmoreka [JOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHHUS https://m.edsoo.ru/77e09b13
2 UNCJIA U BBIUNCJIEHU L. 10 bubmmoreka [JOK
JlenmumocTh https://m.edso0o.ru/77¢09b13
N but6mmoreka [IOK
? OYHKIHH. Jluneiinas Gy 16 I https://m.edsoo.ru/77¢09b13



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

YPABHEHUA 1 CUCTEMbI

but6mmoreka [IOK

10 YPABHEEII/H/I. CucTeMBbl JTMHEHHBIX 14 hitps://m.edsoo.ru/77e09b13
YpaBHEHHIA
1 [ToBTOpeHue, 060061IIeHNE, 2 but6mmoreka [IOK
cHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/77¢09b13
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 KVIACC

KoaunvecTBo yacos JJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
) NPOrpaMMblI Bcero Kontpoaeusie | IlpakTieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes
| YPABHEHIA U HEPABEHCTBA. 20 1 bubnnorexa [HOK
Hepasencrtpa https://m.edsoo.ru/6d40b704
) UNCJIA U BBIYUCJIIEHHM L. 17 1 bubnnorexa [HOK
KBanpaTHblii KOpeHb https://m.edsoo.ru/6d40b704
3 YPABHEHIMA U HEPABEHCTBA. 17 1 bubnnorexa [JOK
KBanpaTHble ypaBHEHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKHWE BbIPAXKEHUSI. 17 1 bubmuoreka [JOK
JpoOHO-palinoHabHbBIC BRIPAKEHUS https://m.edso0.ru/6d40b704
5 YPABHEHHWA 1 HEPABEHCTBA. 19 1 bubmuoreka [JOK
JIpoOHO-palmoHabHbIC YPABHEHUS https://m.edso0o.ru/6d40b704
5 OYHKLIIHU 15 1 bubnmoreka [JOK
https://m.edsoo.ru/6d40b704
7 AJITEBPAMYECKUE BBIPAXXEHNW A. 14 bubnnorexa [JOK
CreneHu https://m.edsoo.ru/6d40b704
g UNCJIA U BBIYUCJIIEHHM L. 7 1 bubnnorexa [JOK
JennumocTh https://m.edsoo0.ru/6d40b704
9 [ToBTOpEeHue, 060061IeHNE, 10 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 136 g 0
[MTPOI'PAMME



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KJIACC

KoaunvecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
n/n NMporpamMmsl Bcero KonTpoaenbie | Ilpakrayeckne o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
bu6mmoreka [JOK
! OYHKIAN 2 ! https://m.edsoo.ru/133deaba
) YPABHEHUWSA 1 HEPABEHCTBA. 15 ) bubmuoreka [JOK
KBanparHbsle HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWSA 1 HEPABEHCTBA. )5 | bubmuoreka [JOK
VYpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
UNCJIOBBIE BuG OK
4 TTOCJIEJIOBATEJIbHOCTH Y 25 | ht‘f S?;‘ﬁ;;fm N adeat
[IPOIPECCUN B
5 AJITEBPAMYECKHWE BbIPAXKEHUSI. 12 | bubnuorexa [JOK
Crenenb ¢ pallMOHAIbHBIM MOKAa3aTeIEM https://m.edsoo.ru/133deaba
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 34 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I1O 136 6 0
I[TPOT'PAMME



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHHSI OCHOBHOM
NpoBepPsIEMOT0 .
0o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusi
pe3yJbTara
1 Yucna v BEIYHUCICHUS
L1 BrinonHsATe, coyeTasi yCTHbIC U TUChbMEHHBIE IPUEMBI, apUPMETHICCKHE
' JIEUCTBUSI C pallMOHATBHBIMH YHCIAMU
Haxoauth 3HaueHUs1 YMCIOBBIX BBIPAKEHUH, MPUMEHATH pa3HOOOpa3HbIe
1.2 CcrocoObl YW TMPUEMBI BBIYUCICHUS 3HAYEHUH JPOOHBIX BBIPAKCHHIA,
coJiepKanIux OOBIKHOBEHHBIC U IECATUYHBIE APOOH
[TepexonuTh OT 0HOM (OPMBI 3aMKUCH YKCceN K Ipyroi (mpeoOpa3oBbIBaTh
1.3 JIECATUYHYIO Ip00b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO POOb)
1.4 CpaBHUBATh U YIOPSIOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyriaTh yncia
BoInonHAT, MPUKUAKY M OLEHKY pe3yJbTaTa BBIUYUCICHUN, OIICHKY
1.6 3HAQYEHUI YUCIIOBBIX BbIpaXKEHUH. BBIMOIHATH IEUCTBUS CO CTENEHSIMU C
HaTypaJbHBIMU MTOKa3aTeIIsIMU
17 [IpyuMeHsTh NpPU3HAKK ACTUMOCTH, pa3jOKEHHE Ha MHOKUTEIH
' HATYpaJIbHBIX YUCEIl
Pemate mpakTUKO-OpUEHTHPOBAHHBIE 3a7a91, CBA3aHHBIE C OTHOIIICHHEM
18 BEJIMYUH, MPOMOPLIHOHATIBHOCTHIO BEJTUYMH, MPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3yIbTAThl PEIICHUS 3a/1ad C YYETOM OrpaHUYCHHIH,
CBSI3aHHBIX CO CBOMCTBAMHU PAacCMAaTPUBAEMBIX OOBHEKTOB
2 AnreGpanyeckre BbIpaxeHHs
21 Hcnonb3oBath  anreOpavyecKkyrd TEPMUHOJOTHUIO W CHMBOJIHUKY,
' MPUMEHSTH €€ B TIPOIECCe OCBOCHMSI YIeOHOTO MaTepuaa
59 Haxoauth 3HaueHNs] OYKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYEHUSIX
. IePEMEHHBIX
)3 BommonusaTe mpeoOpa3oBaHMsS  IIEJIOTO  BBIPAKEHUS B MHOTOYJIEH
' MpUBEICHNEM MOJTOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK
54 BBIMonHATE yMHOXKEHHE OJHOUYJIEHA HA MHOTOWIEH M MHOTOYJIEHAa Ha
' MHOTOYJICH, MPUMEHATHh (OPMYIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH
OcCyHIecTBIATh Pa30oKEHHE MHOTOWICHOB Ha MHOXXHUTENHU C MOMOIIbIO
2.5 BBIHECCHHS 32 CKOOKHM OOINEro MHOXHUTEINS, TPYIITUPOBKU CIIaraeMbIX,

IpUMEHEHUs (OPMYIT COKPAILEHHOTO YMHOKEHUS




[TpumeHsTh MpeoOpa3oBaHUsS MHOTOYJICHOB Ui DPELIEHUS PazIUYHbIX

20 3aJa4 U3 MaTeMaTUKH, CMEKHBIX [IPEIMETOB, U3 PEaJbHON IPAKTHKHU
27 Hcnonp30BaTh CBOMCTBA CTENEHEH C HATYPAJIBHBIMU IIOKA3aTEIIMM UL
' npeoOpa3oBaHus BHIPAKEHU
3 VYpaBHEHMS U HEPaBEHCTBA
Pemiats nuHeHbIE ypaBHEHUS C OJJHOM MEPEMEHHOW, TPUMEHSISI paBUiia
3.1 Iepexosia OT UCXOJHOTO YPABHEHMs K PaBHOCWIBHOMY eMy. [IpoBepArs,
ABJIIETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduueckre MeToIbl PU PELICHUH JTUHEHHBIX YpaBHEHUH U
' UX CHCTEM
313 [lonGupaTs mpuMepbl Map YMCell, SBISIONIMXCS PEIICHHEM JIMHEHHOTO
' YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Crpoutbh B KOOPJIMHATHOM IUIOCKOCTH IpadUK JMHEHHOrO YpaBHEHHUS C
3.4 IBYMs TEPEMEHHBIMH; IOJIB3YSICh TpadUKOM, MPHUBOAUTH MPUMEPHI
pelIeHNs ypaBHEHUS
15 PemaTp cucreMbl JByX JIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU, B
' TOM 4Hce rpaduyecku
CocraBmATh M pelIaTh JIMHEHHOE YPaBHEHHE WIM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHI IO YCJIOBMIO 3aJa4yd, UHTEPIPETHUPOBATb B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4M IOJIy4eHHBIN pe3ybTar
4 Koopaunats! u rpaduku. ®yHkunu
N300paxxaTh Ha KOOPIMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIUE
4.1 3alaHHbIM KOOpJMHAaTaM, JIy4Hd, OTPE3KH, HWHTEpPBaJbl, 3alUCHIBAThH
YHCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe
4.2 OtmedaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 3alaHHBIM KOOpJAMHATAM
43 Crtpowuts rpaduku muHerHbIX QyHKIui. CTpouTh Tpaduk GyHKINUN y = [X|
OnwuceiBaTh C MOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOpPOCTb, BpEMs, pacCTOsSHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, POU3BOIUTEIBHOCTD, BpeMs, 00BEM paboThI
4.5 HaxoauTe 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apryMeHTa
[Tonumats rpaduueckuii cnocoO npeacTaBieHus U aHaJIn3a MHQOpMaIuH,
4.6 U3BJIEKaThb U HWHTEPHPETUPOBaTh MH(MOPMAIMIO U3 TPaQUKOB peabHBIX
MIPOLECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro

pe3yJabTaTa

00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl




Yucna ¥ BEIYUCIIEHUS

1.1

Hcenonp3oBaTh HaYaJIbHBIE IIPEICTABICHUS O MHOXKECTBE IEHCTBUTEIIBHBIX
yhcesl [UIsl CpPaBHEHHUS, OKPYIJIEHHS M BBIYUCIEHUN, H300paxarhb
JICMCTBUTEIIBHBIE YHCIIa TOYKAMHU HAa KOOPJIAMHATHOMN IPSIMOU

1.2

[IpumeHnsaTh MOHATHE apU(YMETHUECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
KBaApaTHbBIC KOPHH, HCHOJL3Yyd IIpU HGO6XOIII/IMOCTI/I KaJIbKYJIATOP,
BBITIOJIHATH Hp606pa30BaHI/I$I BBIpEDKGHHﬁ, COACPpIKAINX KBaApPATHBIC
KOPHH, UCTOJIb3Yysl CBOMCTBA KOPHEH

1.3

Hcnonp3oBath 3anucu OONBIINX U MAIBIX YUCEN C IIOMOIIBIO JCCATUYHBIX
npobeii u cteneHert yucia 10

Anrebpanueckue BbIpaXKeHUs

2.1

[IpuMeHATh TOHATHE CTENEHW C TIEJBIM IO0Ka3aTeJIeM, BBITIOJIHATH
npeoOpa3oBaHus  BBIPAKEHUM, COAEPXKALUX CTENEHH C  LEIbIM
roKasaresiem

2.2

BrimonusTh TOXKJECTBEHHBIE npeoOpa3oBaHUs palroHaIBHBIX
BBIPQKCHHII Ha OCHOBE NIpaBWJI JEWCTBUM HaJ MHOTOWICHAMH U
anreOpandecKuMHu JIPOOsSIMH

23

PaCKJIaI[I)IBaTB KBaHpaTHBIfI TpéXtI.HeH Ha MHOXUTCJIN

24

[TpuMmensaTH MpeoOpa30BaHus BBIPAKEHUN IS pEIICHUS Pa3IUYHBIX 3a/1a4
U3 MaTeMaTHKH, CMEXHBIX IPEJMETOB, U3 PEaTbHOM MPaKTHKH

VYpaBHeHUs 1 HEpaBEHCTBa

3.1

Pemats nuHelHbIe, KBapaTHbIE YPABHEHUS U PALMOHAJIBHBIC YPaBHEHUS,
CBOJSILIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMU

3.2

[IpoBoaUTH POCTEMNIINE UCCIIENOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH,
B TOM 4YHCIE€ C TpPUMEHEHHEeM TpauyecKux MpeIcTaBICHHUHA
(ycTaHaBnIMBaTh, UMEET JIU YPaBHEHHUE UJIM CUCTEMA YpaBHEHUI pelIeHNUs,
€CJIM UMEET, TO CKOJIbKO, U Ipouee)

3.3

[lepexoauTts OT cioBecHON (HOPMYIUPOBKHU 3a/1auu K € aaredpandeckoi
MOJIETH C IOMOIIBIO COCTABJICHUSI YPAaBHEHUS WM CUCTEMbl YPABHEHMH,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJYyYEHHBIN
pe3yJbTar

3.4

[IpumeHATh CBOMCTBA YKMCIIOBBIX HEPABEHCTB JIs CPAaBHEHUs, OLICHKH,
pelIaTh JUHEWHBbIE HEPABEHCTBA C OJIHOW NEPEMEHHOM M UX CHUCTEMBI,
JaBaTh rPaQUIECKyI0 WLTIOCTPAIIMIO MHOKECTBA PEIICHUI HEpaBEHCTBA,
CHCTEMbI HEPABEHCTB

DyHKIMU

4.1

[ToHuMaTh ¥ NCHOIB30BATH (PYHKLMOHATIbHbIE OHATHS U SI3bIK (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAueHUs), ONpeAeNsATh 3HadeHHe (QYHKIUH IO
3HAYEHUIO apTyMEHTa, ONpeNeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy

4.2

Crtpouth rpaduiky deMeHTapHBIX QYHKIUNA BHIA:
yv=k/x




, Yy =X%, y = X, y = |X|, onuchIBaTh CBOICTBa YHCIOBOM (YHKIUHU IO €&

rpaduky

9 KUIIACC

Kox
NpoBepsieMoro
pe3yJjbTara

1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust

Yucna ¥ BEIYUCICHUS

1.1

CpaBHUBATH U YIIOPSAIOUNBATH PALIMOHAIBHBIE U HPPALMOHANIbHBIE YUCIIa

1.2

Bomonsate apupmeTnyeckue ACUCTBUS C PAlMOHAIBHBIMU YHCIIAMH,
codeTas yCTHbIE M INHMCbMEHHBIC INPUEMBI, BBIIIOJIHATh BBIYUCICHUS C
VUPPALMOHAIBHBIMHU YHCIIAMHA

1.3

HaXO,[[I/ITL 3HAUYCHHUS CTEIEHEeN ¢ OCJIIBIMH IIOKa3aTC/LIMHU U KOpHCﬁ,
BBIYUCIIATH 3HAYCHHUSA YHUCIIOBBIX Bblpa)KeHI/Iﬁ

1.4

OprrJ’IfITB ﬂeﬁCTBHTeHBHBIe YuCJia, BBIIIOJIHATL IMPUKHUAKY PpE3yJibTaTa
BLI"IHCJICHHIZ, OLICHKY YHUCJIOBBIX BLIpa)KeHI/Iﬁ

VYpaBHEHHS 1 HEPABEHCTBA

2.1

Pewrats nivHelHBIE U KBAJpPATHBIE YPAaBHEHUs, YPABHEHMs, CBOIALIMECS K
HUM, IPOCTEHIINE APOOHO-PAIOHAIBHBIE YPaBHEHHUS

2.2

Pewmate cuctemsbl JByX JIMHEWHBIX YPABHEHHI C ABYMs NE€PEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX OJHO YPaBHEHUE HE SBISECTCSH
JIMHEUHBIM

23

Pemrate TexcTOBEIC 3aJa4uu anre6pa1/1qec1<I/IM crmocodbom ¢ IIOMOIIBIO
COCTaBJICHUA YPABHCHUA WM CUCTECMbI IBYX ypaBHeHI/Iﬁ C IBYyMH
MEPpCMCHHBIMU

24

[IpoBOaUTH MpOCTENIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH,
B TOM 4YHCJIE C TMPUMEHEHUEM TrpadudecKux MpeAcTaBlIeHUl (Hampumep,
YCTaHABIIMBATb, UMEET JIM YPABHEHUE WM CHCTEMa YPaBHEHUN pelIeHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

PemraTte nmuHeiinbie HEPABCHCTBA, KBAJAPATHLIC HEPABCHCTBA, I/1306pa)KaTB
pEeUICHUC HCPABCHCTB Ha YUCIIOBOH HpHMOﬁ, 3allMCbIBATh PCHICHUC C
IIOMOIIbIO CHUMBOJIOB

2.6

Pemrate cmcTeMBl THHEHHBIX HCpaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKIFOYAIOIIUEC KBAAPATHOC HCPABCHCTBO, I/I306pa}KaTB peUICHUEC CUCTCMBbI
HCPAaBCHCTB Ha YUCIIOBOM HpﬂMOﬁ, 3alMUCbIBATh PCHICHUE C ITOMOUIBIO
CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7a4

DyHKIMHU




Pacno3naBate GyHKIMHM W3y4eHHBIX BHIIOB. [l0Ka3pIBaTh CXeMaTHYECKH
pacnojoXeHnue Ha KOOPAMHATHOM IUIOCKOCTH TpaduKOB (YHKIMHA BUAA:

31 y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHHU
K03(ppULIMEHTOB, ONUCHIBATh CBOICTBA (DYHKIIMH
30 [Toka3pIBaTh CXEMaTHYECKH PACTIOJIOKEHUE HA KOOPANHATHOH TIOCKOCTH
' rpadukoB GyHKIMH Buga y = VX, y = |X| ¥ onMChIBaTh CBOMCTBA (PYHKITUI
33 Crtpoutsb 1 n300pakaTh CXeMaTHYECKH T'papUKU KBaIPATUIHBIX (PYHKITHIHA,
' OIMCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIIHIA IO UX TpaduKam
Pacno3naBare KBagpaTHuHyl0 (yHKOHIO 10 (Qopmylse, NPUBOIUTH
3.4 OpUMEpPbl  KBAJAPAaTUYHBIX (DYHKIUH M3 peasbHOW KU3HH, (PU3MKH,
TeOMETPHUH
4 Apudmerndeckas 1 reoMeTpudecKas Iporpeccuu
41 Pacnio3naBaTh apu(pMETHUECKYI0O M T€OMETPUUYECKYIO0 IPOrPEecCUd IpH
' pa3HBIX cr1ocobax 3aIaHus
BEBINONHATE BBIYMCIEHUS C HUCHOJB30BaHUEM (OPMYJT #-TO dYieHa
4.2 apu(QMeTUYeCKOil M TeOMETPHUYECKOM IpPOrpeccuii, CyMMbl MEPBBIX N
YJICHOB
43 N3006pakaTh 4ieHBI MOCIENOBATEIBHOCTH TOYKAMU Ha KOOPIMHATHOM
' IJIOCKOCTH
Pemate 3a1aun, CBSI3aHHbIE C YUCIOBBIMU I1OCIEI0BATEILHOCTIMH, B TOM
4.4 qucie 3aJa4d M3 pPeaJlbHOM KU3HU (C MCIOJIb30BAHUEM KaJbKYJATOPA,

U(PPOBBIX TEXHOJIOTHIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
JpoOu 0OBIKHOBEHHBIE U ACCATUIHBIC, IEPEX0]T OT OJAHON (POPMBI 3aMKCH APOoOeH
1.1 K gapyroil. IloHsTue  panuoOHaIbHOrO  YHCIA, 3alliCh, CpPaBHEHHE,
YIOPSII0YMBAHNE PAIMOHAIBHBIX YHCEIT
12 Apudmernueckre NEHCTBUS C pallMOHAIBHBIMHM 4yuciaMu. Permenue 3amay u3
’ peasibHOM MPAKTUKK Ha YacTH, Ha IpOOH
13 CreneHp ¢ HaTypaJbHBIM TIOKa3aTeJeM: ONpereNieHHe, Ipeodpa3oBaHue
' BBIPAKEHUI HA OCHOBE ONPE/ENICHNUS, 3alIUCh OOBILINX YUCEN
L4 [TporeHTHl, 3aNKCh NPOLIEHTOB B BUAE APOOH U IpoOU B BHJIE MPOLEHTOB. Tpu
’ OCHOBHBI€ 33/1a4¥l Ha MTPOLIEHTHI, PELLICHUE 3a4a4 U3 PEAJIbHON TPaKTUKU
L5 [IpuMeHeHre MPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOKHUTENN HATypaJbHbIX
’ quce
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHKCJIe IpsiMasi 1 00paTHas PONOPLHOHAIBHOCTH
2 Anrebpanueckue BbIPAKEHUS
)1 [lepeMeHHbIE, YMCIOBOE 3HAYEHHME BBIPAXXEHHUSI C MEpeMEHHOH. JlomycTumbie
’ 3HAYEHHUSI IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXAY BeJIMYMHAMU B BHJE (HOPMYIIBL.
' Boruncnenus no popmynam
23 [TpeoOpazoBanue OyKBEHHBIX BHIPAKEHUH, TOKAECTBEHHO PABHBIE BHIPAKECHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM
)5 OpHounenbl U MHoOrowieHbl. CteneHb MHorowieHa. CioXeHHe, BbIYMTaHUE,
' YMHO>K€HHE MHOTO4JICHOB
r6 @opMyJbl COKPAIIEHHOTO YMHOXEHUS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
' dopmyJlia pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOWICHOB HA MHOKUTEIN
3 YpaBHeHUs
31 VYpaBHeHHE, KOPEHb ypauBHeHm, MpaBwia MpeoOpa3oBaHMsl YypaBHEHMUS,
PaBHOCWIBHOCTh YPaBHEHU
39 JIuHeilHOe ypaBHEHHE C OJHOM TIEPEMEHHOM, YHCIO KOPHEW JMHEWHOro
' YpaBHEHUS, PEUICHUE JIMHEHBIX YPAaBHEHUI
33 CocraBiieHnEe ypaBHEHMH 110 YCJIOBHUIO 3a/ayd. PellleHne TEeKCTOBBIX 3aad C
’ [IOMOIIBIO YPaBHEHHI
3.4 Jlunelinoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €0 Tpaduk
Cucrema /ByX JINHEHHBIX YpaBHEHUH C IByMs I€peMEHHbIMU. Pelienue cucrem
3.5 ypaBHEHUH c1OocOOOM MOJCTaHOBKH. lIpuMepsl pelieHus TEKCTOBBIX 3a4ay ¢
ITOMOIIIBIO CUCTEM YPaBHEHUI




4 Koopaunats! u rpapuku. Oynkunu
4.1 Koopaunara Touku Ha npsiMOi
47 YucnoBble NMPOMEXKYTKU. PaccTosHue Mexay ABYMS TOYKAMU KOOPJIUHATHON
' OpsAMOi
43 [IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcurcca U OpIMHATA TOYKH
’ Ha KOOPIUHATHOM IIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHbBIX (Gopmynamu. UteHue rpadukoB peanbHBIX
' 3aBHCHMOCTEH
4.5 [Toustue Gpynkuun. I'papux pynkumu. CroiicTBa QyHKIMIT
4.6 Jluneiinas pynkmus, e€ rpaduk. 'paduk dyHKINN ¥ = [X]|
4.7 ['paduueckoe penieHne IMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KIIACC
Kon IIpoBepsieMbIi 3J1€MEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
11 KBanmparueiii kopenb u3 uucna. IloHsatue 00 HppaMOHAIBHOM YHCIE.
' JlecaTuunble MPUOIMKESHUS UPPALIMOHATIBHBIX YHCET
CpoiicTBa apu(dMeTHYecKUX KBaJIpPaTHBIX KOPHEM W HX TMPUMEHEHHE K
1.2 npeoOpa30BaHUIO0 YHCIOBBIX BBIPAKEHHM W BBIYUCICHUSIM. JleHCTBUTEIbHBIE
yucia
1.3 Crenens C 1eJIbIM NIOKa3areseM U €€ cBoicTBa. CTaHaapTHas 3alKUCh YKCIIa
2 Anrebpanyeckue BbIpaKeHUs
2.1 KBaznpaTHblii TpEXuiieH, pa3ioKeHUE KBaAPATHOTO TPEXUIEHA HA MHOKUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aire0pandeckoit 1poou
23 CrnoxeHue, BBIYMTaHHE, YMHOKEHHE, JIeJICHHUE alre0pandeckux Ipoodei
2.4 PanmronanpHbIC BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEHUS U HEpaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢popMmyiaa KOpHEH KBagpaTHOro ypaBHeHus. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOAAMIMXCSA K JIMHEHHBIM U KBAaIPATHBIM
33 [Ipocreiinne npoOHO-pallOHANIbHBIE YPABHEHUSI
I'padmueckas uHTEpIpeTalysl ypaBHEHUH C JBYMs NEPEMEHHBIMU M CUCTEM
3.4 JIMHEHHBIX YPaBHEHUU C JByMs IIepeMEHHbIMU. [IpuMmepsl pemieHus cucreM
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemienne TeKCTOBBIX 3aa4 aaredOpanyeckKuM cnocooom
3.6 YucnoBsle HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 0/1HOI IepeMeEHHON




3.8 PaBHOCWIIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TUHEUHBIX HEPABEHCTB C OJIHOM NMEPEMEHHON
4 DOyHKIUU
41 [Tonstue Gynkuuu. O6MacTh ONpeeeHNs U MHOXKECTBO 3HAYEHUH (DYHKITHH.
. Crioco6sbI 3a1anust PyHKIUI
4.2 I'padux pysakmum. UteHue cBoiCTB GyHKIMH 10 € Tpaduky
4.3 [Tpumeps! rpadukoB GYHKIMNA, OTPaXKAIOIUX PEATbHBIE TPOLIECCHI
44 OYHKINM, ONHCHIBAIOLIME TMPSAMYI0 H OOpaTHyI0 MpPOMOPLUOHATBHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 @yHKIMU y =x7 Y = X7
4.6 Oyukmun y = Yx, y = |x]|
4.7 ['padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
11 PanmonaneHpie 4Kcna, WppalMOHANBHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
' JECSATUUHBIE TPOOH
MHOXECTBO ACHCTBUTEIBHBIX YHCEN, JHCUCTBUTEIBHBIC UMCIA KaK OCCKOHEYHBIC
12 JnecsTHUHble ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBHE MEKIY MHOMXKECTBOM
' JIEMCTBUTENBHBIX YMCEN U KOOPAMHATHON mpsiMoil. CpaBHEHUE INEHCTBUTEIBHBIX
qucel
1.3 Apudmerndeckue ASHUCTBUSA C JCHCTBUTEILHBIMU YHCIIAMH
W3mepenusi, mpuOIMKeHUs, OICHKU. Pa3Mepsl OOBEKTOB OKPYIKAIOIIErO MHUPA,
14 JUTUTEIIBHOCTh TIPOLIECCOB B OKpykatomieM wmupe. [lpubnmxéHHoe 3HaUYeHHE
' BEIIMYUHBI, TOYHOCTh mpuOmmwkenus. Oxkpyriaenue yucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BBIYMCICHUN
2 YpaBHEHHUS U HEPABEHCTBA
2.1 VYpaBHEHUsI C OJIHON NMEPEMEHHON
2.2 JIuneiiHoe ypaBHeHue. PelieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
23 KBangparHoe ypaBHeHue. PerieHue ypaBHeHH, CBOIAIIMXCS K KBaPATHBIM
54 bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHus: ypaBHEHU TPEThE M YETBEPTOU
' CTEINEHEeN pa3oKeHHEeM Ha MHOKUTEIU
2.5 Pemenne npoOHO-paliMOHaIBLHBIX YPaBHEHUHN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduK




2.8

Pewenne cucrem IByX JINHEWHBIX YPABHEHH C IBYMs IIEPEMEHHBIMU

Pewienue cucreM IByX ypaBHEHUMN, OJTHO U3 KOTOPBIX JINHEWHOE, a APYroe — BTOPOU

2.9
CTEIIEHU

2.10 I'padrueckas MHTEpIIpEeTALUs CUCTEMBl YPABHEHUH C ABYMS IEPEMEHHBIMU

2.11 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOomM

2.12 Hucnosble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Perienue TMHEHHBIX HEPABEHCTB C OJHON NTEPEMEHHOMN

2.14 Pewienne cucreM JIMHEHHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOU

2.15 KBagparHbie HEpaBeHCTBA

716 ['padmueckas uHTEpIpeTalys HEPaBEHCTB M CHCTEM HEPABEHCTB C JIByMs
' HepEeMEHHBIMH
3 @yHKIMH

31 KBanpatuunas ¢pynxuus, e€ rpaduk u coiictsa. [Tapabona, KoopAMHATHI BEPIIUHBI
' napaboIIbl, 0Cb CHMMETPHH NapadoIIbl

3.2 I'paduku bynkumii y=kx, y=kx+b u ux cBoricTBa

33 I'paduku Gynkuuit y=k/x, y = x° 1 ux cBOHCTBa

34 I'padpuku GyHKIMI , 1 UX CBOMCTBA
4 UucnoBsle nocnea0BaTeIbHOCTH

41 OmnpeneneHre M CrnocoObl 3aJaHHsl YKCIOBBIX IOCIENOBATEIbHOCTEH. 3aiaHue
’ NOCJIEI0BATEILHOCTH PEKYPPEHTHOM (hopMyIoi U popMyIioil n-ro dieHa

47 Apudmernueckass nporpeccuss. Popmyinabl  n-r0  wieHa apUPMETHYECKOH
' HPOTPECCUH, CyMMBI NEPBBIX 71 YIECHOB

43 ['eomeTpuueckas nporpeccusi. QopMyJibl #-I0 4jieHa FEOMETPHUUECKOM MPOTrPeCcCHH,
' CYMMBI [IEPBBIX /1 YJICHOB

44 N3o06pakenue 4wieHOB apu(METHUECKONW M T€OMETPHUECKON MPOrpeccuii ToukaMu
' Ha KOOPJIMHATHOM IUNIOCKOCTH. JIMHEHHBIN U SKCIIOHEHIIUAIBHBIA POCT

4.5 CrnoxHbIE TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kox
MPOBEPAEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001LIETr0
oOpa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTb IOHATUAMM: MHOMKECTBO, IOJMHOYKECTBO,
olepalvy HaJ MHOXKECTBAMH; YMEHHE OINEPUPOBATH MOHATUAMU: Tpad,
CBSA3HBIU Irpad, AepeBo, LUK, IPUMEHATh UX IPU PELICHUH 3a]a4; YMEHUE
UCIIOJIb30BaTh IpaHUuecKkoe MPeACTaBICHUE MHOKECTB JUIsl OMHCAHUS
pealibHBIX IIPOLIECCOB U SIBJICHUH, IPU PEILICHUH 3a/1a4 U3 JPYTUX y4eOHBIX
IPEIMETOB

YMeHne ornepupoBaTh TOHSATUAMH: OMpEJEICHUE, aKCHMOMa, Teopema,
JIOKa3aTeIbCTBO, YMEHHE pacro3HaBaThb WMCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, TPUBOAUTH NPUMEPhl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAHUIN

YMeHue omnepupoBaTh MOHSATUSMH: HATYpajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCJIO, ACIIMMOCTb HATypaJbHbIX YUCEI, IPU3HAKH IETUMOCTH,
1eJI0e YUCI0, MOAYJIb YHciia, OOBIKHOBEHHAs Ipo0b U AecaTUYHAs APOOb,
CTaHJAPTHBIN BUJ YKCIIA, PAMOHAIBHOE YHCII0, UPPALMOHAIBHOE YUCIIO,
apudmMeTHuecKuil KBaJIpaTHBI KOPEHb, YMEHHE BBLITIOIHATH NEHCTBUS C
qucjiaMy, CpaBHUBATL WU YIIOPAAOYMBATH 4YHCJId, IPCACTABIATL YHUCJIA Ha
KOOPJIMHATHON MPSIMOU, OKPYIVIATh YHCIIA; YMEHHUE J€JIaTh NPUKUAKY H
OLICHKY p€3yJIbTaTa BbIYMUCICHHI

YMeHue omnepupoBaTh IMOHATHUAMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
apudMeTHUeCKuil KBagpaTHBIH KOpPEHb, MHOTOWIEH, aireOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM cTeneHH Ooble
€IMHUIIBI; YMEHHUE BBIMOJIHATH pacuéThl 1o (opMyiam, nmpeodpazoBaHHS
EeBbIX, APOOHO-PAMOHAIBHBIX BBIPAKCHUH M BBIPAKEHHH C KOPHAMH,
pa3NoXKeHne MHOTOWIeHa Ha MHOKUTEIH, B TOM YHUCIIE C HCTIOJIb30BaHUEM
(GopMyIT pa3HOCTH KBaJAPATOB U KBAJIpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITUSIMH: YHCIOBOE PABEHCTBO, YPAaBHEHUE C
OJHOI MEepEeMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yYMEHHE pellaTh JIMHEeWHble U KBaJpaTHble YypaBHEHMsA, JAPOOHO-
palOHaIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOW, CHCTEMBI JIBYX
JVUHEHUHBIX YpPaBHCHMM, JIMHEWHbICE HEPABEHCTBA U HX CHUCTEMBI,
KBaJ[paTHBIE U JPOOHO-pallMOHATbHBIE HEPABEHCTBA C OHOM EPEMEHHOH,
B TOM YHCJIE [IPU PELIEHUH 3a]a4 U3 IPYrHX MPEJAMETOB U NMPAKTUYECKUX
3a]a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPJUHATHYIO
IUIOCKOCTB JUISl N300pakeHus! peIlieHU ypaBHEHUH, HEPAaBEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATUAMU: (YHKIUS, rpapuk (yHKIUU, HYIH
(YHKLINH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pPACTaHMUS,
yObIBaHMs, HauOoJiblllee M HaWMEHbIEe 3HA4YeHUs (YyHKIUM; yMEHHE
ONEepUpPOBATh MOHATUSAMH: MpsiMas MPONOPLUUOHANBHOCTb, JIMHEHHAs
¢byHkuus, KBagpatuuHas (QyHKIUS, oOpaTHas NPONOPLUUOHAIBHOCTb,
napabosa, runepoosia; yMeHne CTpouTh rpaduku yHKIIHA, UCTIOIB30BATh
rpaduKy JUISL OTIPENEICHUs] CBOMCTB MPOIECCOB M 3aBUCHMOCTEH, IS
pemeHus 3aia4 U3 JIPYrux Y4eOHBIX MPEIMETOB W pPEaTbHON JKU3HWU;
yYMEHHE BbIpakaTh (popMyJiaMH 3aBUCUMOCTH MEKIY BEJIUYMHAMU

YMenue OTNEpPUPOBATH MTOHSATUSMH: MOCJIEI0BATEIHLHOCTD,
apudMeThyecKas ¥ reoMeTpruecKasi Iporpeccuu; YMEHHE UCTIOIb30BaTh
CBOIiCTBa mociieoBaTeabHOCTEH, (POPMYIIBI CYMMBI U OOILIETO YjieHa IpU
pellleHru 3a7a4y, B TOM YHUCIE 3aJa4 U3 JAPYruxX y4eOHBIX MPEAMETOB U
peanbHOU KU3HU

YMeHne pemath 3aa4u pa3HbIX TUIOB (B TOM YHCIIE HA MPOIEHTHI, TOJIH
Y 4acTH, IBUKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTH ITOKYTIOK U YCIIYT,
HAJOTH, 33Jauyd W3 O0JacTU YIpPaBJIEHUS JUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); YMEHHE COCTABIISITh BEIPAXKEHHS, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI MO YCJIOBHMIO 3aJauM, HCCIEIOBaTh MOJYYEHHOE pEUICHUE U
OIICHUBATH MPABAOINOI00HOCTh MOTYYCHHBIX PE3YIHTATOB

VYMeHHe onepupoBaTh MOHIATUSAMH: GUTypa, TOUKA, OTPE30K, IpsAMasd, JIyd,
JoMaHasl, Yroj, MHOTOYT'OJbHHK, TPEYTOJbHUK, PaBHOOEIPEHHBIH H
PaBHOCTOPOHHHMI  TPEYTOJIbHUKH,  TMPSMOYTOJIBHBIA  TPEYroJbHUK,
MenuaHa, OHMCCEeKTpHca M BBICOTA TPEYTrOJIbHUKA, YETBIPEXYTOJIbHHUK,
napajjieniorpaMM, — poM0O,  NPSAMOYTOJNBHHUK,  KBaJpaT, Tpamelus;
OKpPYKHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢durypamu; yMeHHE periaTh 3a/1a41, B TOM YHCIIC U3 TOBCETHEBHOM KU3HH,
Ha HAaXOXJCHHWE I'€OMETPUYECKUX BEJIHYMH C MPUMEHEHHEM H3yYCHHBIX
CBOWCTB Guryp u Gpakron

10

YMeHue omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; MAPAJLIENbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXJY HOpSAMbIMM, NEPHEHIUKYJSAp, HAKIOHHAs, HPOEKLMs, HoJo0ue
¢uryp, mogoOHbIe TPEYrOJbHUKH, CUMMETPHUs OTHOCHUTEIBHO TOYKH MU
OpsSMOi; yMEHHE paclo3HaBaTh PAaBEHCTBO, CHUMMETPUIO M TOJ00HE
¢buryp, napauienbHOCTh U IEPIEHIUKYIIPHOCTD PSMBIX B OKpPY KarOIIeM
Mupe

11

YMeHue onepupoBaTh NOHATHAMM: AJIMHA, PACCTOSIHUE, Yroi (BeJINYMHA
yIia, CAHYC U KOCHHYC YIJIa TPEYTOJIbHUKA), IUIOLIA/lb; YMEHUE OLICHUBATh
pa3Mepbl MpEeIMETOB M OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHE
OPUMEHATH (POPMYJIbl EPUMETPA U IUIOIIAI MHOTOYTOJIbHUKOB, JJIMHBI
OKpY)KHOCTM M  IUIOIIagd  Kpyra, oObeMa  MPsAMOYTOJIBHOTO
napajuleJienuinena;  yMEHHE  IPUMEHATh  IPU3HAKM  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA, TEOPEMY




[Tudaropa, TpUroHOMETpUYECKUE COOTHOILIEHUS IS BBIYUCICHUS JUIHH,
pacCTOSHUH, TUIOIIAACH

12

YMmenne u300pakaTh IUIOCKHME (QUTYpl W UX  KOMOHMHALWH,
NPOCTPAaHCTBEHHBIE (UTYPBl OT pPYKH, C TIOMOLIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥  JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHMBOJIFHOMY OITHCaHHIO

13

YMenue OICpHUPOBATH MMOHATUAMUA: NIPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
KOOpAWHATBI TOYKHU, BEKTOP, CyMMa BEKTOPOB, IMTPOU3BCACHUC BEKTOpPA Ha
YUCII0, CKaLIPpHOC IMPOU3ZBECACHHUE BCKTOPOB; YMCHUC MCIIOJIb30BATh
BCKTOPBI 1 KOOPAUHATLI AJIA IIPCACTABIICHUA JAHHBIX U PCIICHUS 3a/1da4, B
TOM YHUCJIC U3 APYTUX y‘le6HLIX npeaMETOB U peaHLHOﬁ KHN3HU

14

VYmenune OIICPHUPOBATH TIOHATUAMM: CTOIOMKOBBIE U KPYTOBELIC JUarpaMMmal,
Ta0nuIpl, cpeaHee apudMeTHyecKoe, MeauaHa, HauOoiblIee |
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOTO HaOOpa, yMEHUE W3BJICKATh,
HMHTEPIIPETHPOBATh U MPEeoOpa30BbIBaTh HH(OPMALINIO, TPEICTABICHHYIO
B TaOJIMIIAX U HAa JUarpamMmax, OTPaKarollyl0 CBONCTBA U XapaKTEPUCTUKU
PCAJIBbHBIX MPOHCCCOB U SIBJICHI/II;'I; YMCHHUC pacClioO3HaBaTb U3MCHYHBBLIC
BEJIMYUHBI B OKPYKAIOLIEM MUpPE

15

YMeHue omnepupoBaTh MOHATUSAMHU: CIy4YalHbIM ONBIT (CIy4aiHbIHA
OKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE  (PJIIEMEHTApPHBIH  HMCXON)
CJIy4aifHOTO OTIBITA, CIy4aiiHOE COOBITHE, BEPOSTHOCTH COOBITHS, YMEHHE
HAaXOIUTh  BEPOSTHOCTH  CIyYalHBIX  COOBITHH B OIIBITAXc
PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PEIaTh 3aJa4uu
METOZOM OpPraHM30BaHHOIO Iiepedopa M C MCIOJb30BAaHMEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OLIEHUBaTb BEPOATHOCTH pealbHBIX COOBITUH H
ABJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITHI B OKpYXaroIlleM MHUPE M B JKU3HHU; 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCET U €ro
POJIBEO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BIOMpaTh MOIXOASIINI N3yUeHHBI METOT JUTsl peLleHHs 3ajiauH,
IPUBOJUTH IPUMEPBl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U
JKU3HU, pacro3HaBaTh IPOSBIICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
OINMCHIBATh OTJEJIbHBIE BBIJAIOLIUECS PE3yJIbTAThbl, IOJYYEHHBIE B XOJE
pPa3sBUTHS MAaTEMATUKU KaK HAyKH, IPUBOJUTH IPUMEPBI MAaTEMAaTHUECKUX
OTKPBITUI U UX aBTOPOB B OT€YECTBEHHON M BCEMUPHOW UCTOPUU




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OI'S 1O MATEMATHUKE

Kon
1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

Yucna 1 BEIUUCIIEHUSA

1.1

HaTypaJleHe H OCIbIC YHCIIA. HpI/I3HaKI/I JCINMOCTH OECJIBIX YHUCCII

OOBIKHOBEHHbIE M JECSATHUYHBIE  JApoOM, MPOLEHThl, OECKOHEUHbIE

1.2 HEPHOANIECKUE TPOOH

13 PanmonaneHple  ywcna. ApuMeTHUECKHE OIepalud C PalHOHAIBHBIMU

' YHCIIaMHU

L4 JeiictButensHbie 4ucna. ApudMeTHYECKHEe OMepaluud C JIeHCTBUTEIBHBIMU

' YHCITaMHU

L5 [TpubmmxEHHbIE BBI‘II/ISJ'IGHI/IH, MpaBWJia OKPYTJEHUS, MPHUKUAKA M OILIEHKa
pe3ynbTaTa BEIYUCICHUN

2 AnreGpanyeckre BbIpaxeHHs

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

29 Crenenb ¢ uenbiM mnokaszareneMm. CTeneHb C palMOHANBHBIM IOKa3aTeeM.

' CBolicTBa CTeNeHH

2.3 MHorouneHbl

24 Anrebpanueckas 1po0b

)5 Apudmernaeckuit KOpPEHb HaTypajibHON CTETICHHU. JHeiicTBusic

’ apuQMeTHYECKUMHU KOPHSIMH HaTypajJbHOU CTEHICHH

3 YpaBHEHHs U HEPABEHCTBA

31 Lensle u apoOHO-panMoOHANBbHEIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH

' ypaBHEHHH

19 [lenble u apoOHO-panMOHANbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH

' HEPaBCHCTB

33 Pemenne TekcTOBBIX 3aMa4

4 Hucnosble MOCIE10BaTEIbHOCTH

4.1 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMs ITOCIIEN0BATENLHOCTEN

49 ApudmeTrndeckass W TeoMeTpuueckas mnporpeccud. Dopmyna  CIOKHBIX

’ HPOLIEHTOB

5 DyHKIHUU
OyHknus, crnocodsl 3amanus  GyHkuuu. ['padux  pyHkmuu.  OOmacth
onpezeNneHuss U MHOXKeCTBO 3HaueHui ¢pyHkiuu. Hynmu gynkuuu. [TpomexyTku

5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U

MUHUMYMBl (GyHKUMU. HambGonbliee W HauMeHbllee 3HaueHUE (DyHKIMH Ha
POMEXKYTKE




Koopaunats! Ha IpsIMOM U INIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuyeckue Gpurypsl 1 UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenue reoMeTpu4eCKux BEIUYUH

7.6 BekTopsl Ha I10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 BepostHOCTB

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'pacsr




	Bookmarks
	block-80008145
	block-80008146
	d485dce0-a80d-4f1e-aa1e-93b13f2d627b
	block-80008143
	block-80008144
	block-80008147
	block-80008148
	block-80008149
	block-80008150


		2026-02-16T15:32:38+0300
	Малинин Валерий Анатольевич




