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COJEP)KAHUE OBYYEHUA
7 KJIIACC

Yuciaa ¥ BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOJ OT OAHOH (OpMBI 3amucH Ipodel K
npyroi. [loHsTHE palMOHAIBHOIO YKCIIA, 3alUCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUecKue EHCTBHUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HATypaJbHBIM IOKa3aTeNEM: OIpenesieHre, MpeoOpa3oBaHne BBIPAKEHHUNA Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIIUX yncel. [IpoeHTsl, 3anch NPOLEHTOB B BUIE IpOOH U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 33/71a4l Ha MPOLIEHTHI, PEIIEHUE 3a/1ad U3 peabHOM
MIPaKTHKH.

[IpumeHeHne MpU3HAKOB JAETUMOCTH, Pa3JI0KEHUE HA MHOKHUTENN HATYpaJbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

Auiredpanyeckue BbIpakeHUs!

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C NEepeMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTHM MEXAY BeJIWYMHAMH B BHAE (QOPMYIIbL.
Boruncnenus no ¢gopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaXKEHUH, TOKIECTBEHHO paBHbIE
BBIPA)KEHUS, MTpaBMiia MpeoOpa3oBaHusl CyMM M MPOW3BEIEHUH, MpaBuUiia PacKpbITUS CKOOOK U
MIPUBEACHUS MTOJOOHBIX ClIaraeMbiX.

CBoliCTBa CTENIEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHounenbl 1 MHOrowieHsl. CteneHp MHOTowieHa. Clo)keHHe, BbIYUTAHUE, YMHOKEHUE
MHOTO4JIEHOB. POPMYIIBl COKPAIlEHHOTO YMHOKEHHMsSI: KBaJapaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmya pa3HOCTH KBaapaToB. Pa3noxeHrne MHOTOWIEHOB HA MHOKHUTEIH.

YpaBHeHUs] 1 HEPABEHCTBA

VYpaBHeHHEe, KOpEeHb YpaBHEHHUS, IpaBuiia MpeoOpa3oBaHUs ypaBHEHHS, PaBHOCUIBLHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perenue
TEKCTOBBIX 3a/1a4 C IOMOLIBIO YPABHEHUH.

JluneiiHoe ypaBHEHUE C JABYMs MepeMeHHBIMH U ero rpadpuk. Cucrema AByX JIMHEHHBIX
ypaBHEHUN ¢ JByMs TNEpPEeMEHHbIMH. PellleHne cucteMm ypaBHEHHI CHOCOOOM IMOJCTaHOBKHU.
[IpuMeps! penieHust TEKCTOBBIX 3a7a4 € MOMOILbIO CUCTEM YPaBHEHHUM.

DyHKUUH

Koopaunata Touku Ha mnpsiMoil. UucioBble NMPOMEXYTKU. PaccrosiHue Mexay AByMs
TOYKAMHU KOOPJMHATHOU MPSAMOIA.

[IpsiMmoyronbpHast cucteMa KoopauHat, ocu Ox u Oy. Abcuucca M OpauMHAaTa TOYKHM Ha
KoOpAMHATHOM TmuiockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTei. [lonsrue ¢ynkumun. I'padux Pyaknun. CpoiictBa  QyHKIMA.
Juneitnas ¢yuakius, eé rpapuk. I'paduk dyakiun y = [x|. Ipadudeckoe pereHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

HauanbHble moHsTHA reomeTpuu. Touka, mpsiMas, OTpe30K, Jyd. Yroia. Buasl yrios.
Beprukanpuple M cMexHble yribl.  buccekrtpuca yria. JlomaHas, MHOTOYTOJbHUK.
[TapannenbHOCTh U MEPIEHIUKYISPHOCTD IPSMBIX.



Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cummeTpun
B OKPY)KaoIlleM MUpE.

OcHOBHBIE TIOCTPOEHHS C NOMOMIbI LUPKYIs M JuHeilku. TpeyrospHuk. Bricora,
MeanaHa, OMCCEeKTpHCa, MX CBOMCTBA.

PaBHOOE/IpeHHBIN 1 PAaBHOCTOPOHHUH TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuka. llpu3Haku paBeHCTBa
TPEYrOJbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHuka. BHeminue
YTJIbl TPEYTOJIbHUKA.

[IpssmoyromnbHblil  TpeyrojapHUK. CBOMCTBO MEIMAHbBI MPSMOYTOJIBHOIO TPEYrOJbHUKA,
MpOBENEHHON K rumoTeHyse. Ilpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpssmoyronbpHBIN TpeyroibHUK ¢ yriaom B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0OoJIbIIEM yriie U OoJIbLIeH CTOPOHE TpeyroJbHuKa. [leprneHauKyasp u HaKIOHHas.

I'eomeTpuueckoe MecTo TOYeK. buccekrprca yrina M CepeAVHHBIM NMEPHEHIUKYISP K
OTpe3Ky Kak FeOMETPUYECKHE MECTa TOYEK.

OKpyXHOCTP M Kpyr, XOpJa M JAuameTp, MX CBOWcCTBa. B3amMHOe pacmnosioxeHue
OKpyXHOCTH M npsmou. KacarenbHas u cexymas K OKpyKHOCTH. OKpYKHOCTb, BIMCaHHasl B
yroi. BnucanHas u onucanHas OKpY>KHOCTH TPEYTrOJIbHUKA.

[IpencraBnenne maHHBIX B BHjE TAOMUIl, nuarpamMm, rpadukoB. 3amojHEHWE TaOmuIl,
YTEHHUE U MOCTPOEHHE Auarpamm (CTOJIOUKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHue rpadukos
peanbHBIX IMpoleccoB. M3BneueHne nHGOpMaLMU W3 AuUarpaMM M TaOJIUL, HCIOJIB30BAaHUE U
MHTEPIIpETAays JaHHBIX.

OmnucarenbHas CTaTUCTHKA: CpeHee apudMeTHUecKoe, MelMaHa, pa3Max, HauOoJibliee 1
HauMEHblIIee 3Ha4eHus1 Habopa YMCIOBbIX AaHHBIX. [IprMeps! ciryqaiiHOM H3MEHYMBOCTH.

CrnydaifHbI SKCTIEpUMEHT (OTIBIT) U Cily4aiiHoe coObiTHe. BeposTtHOoCTh M wactoTa. Pomib
MaJIOBEPOSTHBIX U MPAKTHUUYECKH JAOCTOBEPHBIX COOBITUI B MpuUpoOje U B oOmecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, BepmmHa, pedbpo. Crenenb BepiinHbl. Yucio péoep U cyMMapHasi CTelIeHb BEPLLIUH.
[IpencraBnenue o cBszHoctu rpada. Llenu u muknel. [lytn B rpadax. O6xoxn rpada (siaepos
nyts). [IpencraBnenue o0 opueHTUpoBaHHOM rpade. Pemenne 3aaa4y ¢ noMouso rpagos.

8 KVIACC

Yucia v BBIYUCTICHUSA

KBangpatHslii kopenb u3 uucna. Ilonarue o6 wuppanuoHanbHOM uucie. JlecATHUHBIE
npUOJIMKEHNUS UppalMOHaIbHbIX Yncesl. CBoicTBAa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U MX
IpPUMEHEHHE K IMpeoOpa3oBaHMIO YHMCIOBBIX BBIpAKEHUH M BblUMCIeHUsM. [leificTBUTENbHBIE
qucia.

CreneHsb ¢ 1eabIM MOKazaTeseM U e€ cBoiicTBa. CTaHapTHas 3alKch Yucia

AuredpanyecKkue BbIPaKeHH

KBanpaTHblil TpéXuiieH, pa3ioKeHue KBaApaTHOTO TPEXUICHA HA MHOYKUTEIH.

AnreOpandeckast JpoOb. OCHOBHOE CBOMCTBO anreOpamdeckoil npobu. CroxeHue,
BbIUMTaHHE, YMHOXXEHHUE, JeJeHue anredpandeckux apoOeil. PannoHanbHble BBIpaXeHUS U UX
npeobpa3oBaHue.
YpaBHeHHUS U HEPABEHCTBA



KBangpatHoe ypaBHeHnue, ¢opMmyna KOpHeW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHUW, CBOISIIMXCA K JMHEWHBIM M KBajapatHeM. [Ipocreiimme apoGHO-
palyoHaIbHbIE ypaBHEHUS.

I'paduueckast uHTEpIIpeTAllsl YpaBHEHUH C ABYMsI NIEPEMEHHBIMH U CUCTEM JIMHEHHBIX
YPAaBHEHUH C JBYMs I€pEMEHHBIMHU. [Ipumepsl peleHus CUCTEM HEIMHEHHBIX YPaBHEHHMM C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIoCOOOM.

YUucnoBble HEpaBEHCTBA W MX CBOMcTBA. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCUNBbHOCTE HepaBeHCTB. JIuHeiiHble HepaBeHCTBa C OAHOM mnepeMeHHOW. CucTemsl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

D yHKUUHA

[Tonstne ¢pynkunu. OOnacTh onpeneneHnuss 1 MHOXKECTBO 3HaueHu (yHkuu. CrocoObl
3aanus QyHKITUH.

I'paduk Pynkuuu. Yrenwe cBoicTB ¢yHkuuu no e€ rpaduky. Ilpumepsl rpadukon
(GYHKIMM, OTpaXkaroINX peaabHbIe MTPOLECCHI.

OyHKIMH, ONMUCHIBAIOIIKE MPSAMYI0O U OOpaTHYIO MPONOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHKIUU y = X2, y = x3, y = x, y=|x|. T'paduueckoe pemieHne ypaBHEHUT U CHCTEM
YpaBHEHUM.

UYersipéxyronpauku. [lapamnenorpamm, ero mnpu3Hakd W cBoMcTBa. YacTHele ciaydau
napajuieorpaMmMoB (MpSMOYTOJIbHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npusHaku. [IpsaMoyronbHas Tpanenus.

Meron ynBoenuss Menuasbl. lleHTpanbHas cummerpusa. Teopema dDaneca u Teopema O
IIPONOPLMOHAIBHBIX OTPE3KAX.

CpenHue nMHUM TPEYrOJIbHUKA U Tpanenuu. LleHTp Macc TpeyroyibHUKA.

[Togobue TpeyroJbHUKOB, KO3 duineHT nogaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[TpumeHeHue no100us NpH pelIeHUH IPAKTUYECKUX 3a/1ay.

CpoiictBa miomanaeil reomerpuyeckux ¢uryp. @opmyisl sl IUIOMEAAM TPEYroJIbHUKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOIIEHHE IUI0IaAe NoJ0OHBIX (Guryp.

Beruncnenue miuomnazneil TpeyroJbHUKOB M MHOIOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. IIpumenenue Tteopemsl Iludaropa mpu perieHUH MPAKTHISCKUX
3az1ad4.

CuHyc, KOCHHYC, TaHI€HC OCTPOIO YyIJla IpsIMOYTOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAEeCTBO. Tpuronomerpuueckue ¢pynkiuu yrios B 30, 45 u 60°.

BnycaHHbIE M LIEHTpPaJIBHBIE YIUIBI, YTOJ MEXKIY KacaTeabHOW M XOpAOW. YTIbl MEXAY
XOpAaMH U CEKylIMMHM. BrnucaHHble W ONMCaHHbIE YETBIPEXYTOJIBHMKH. B3aumnoe
pacrioyio)keHue JByX OKpyxHocTed. Kacanue okpyxnocreid. OOmue kacarelbHble K JBYM
OKPY>KHOCTSIM.

IIpencraBnenue AaHHBIX B BUJIE TaOJIUL, TUarpaMm, rpadukoB.

MHOX€eCTBO, 3JIEMEHT MHOXXECTBA, IMOAMHOXecTBO. Omepanuu Haa MHOXECTBaMHU:
oObenMHeHue, mepecedyeHue, gonoiaHeHue. CBoiicTBa omepauuii Hajg  MHOXECTBAMU:
[IEPEMECTUTENBHOE, COYETATENbHOE, PACIpPEACIUTENIbHOE, BKIOUeHUs. lcnosb3oBaHue
rpauuecKoro MpeiCcTaBIeHUs] MHOKECTB Ul OMUCAHUS PealbHbIX MPOLIECCOB U SIBICHUH, Ipu
pELIeHNH 3aau.

N3mepenune paccemBaHus JaHHbIX. Jlucnepcus M CTaHIApPTHOE OTKIOHEHHME YHCIIOBBIX
HabopoB. /luarpamMmma paccenBaHusl.



DOneMeHTapHble COOBITHSL CilydaiiHOTO ombita. CiydaifHele coObiTHs. BepostHocTH
coObITU. OMBITEI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH. CirydaifHbIi BBIOOD.
CBs3b MEXJy MaJlOBEpOSTHBIMA M TIPAKTUYECKH JIOCTOBEPHBIMH COOBITUSMH B NPUPOAE,
oO1IecTBe 1 HayKe.

JepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTb IIyTH, CYIIECTBOBAHUE BUCSYEH BEPILIUHBI,
CBSI3b MEXKJy YHCIOM BepIIMH W ymciaoM pédep. IlpaBuino ymHokeHus. Pemenue 3amad c
MTOMOIII0 TpadoB.

[IpoTuBomnonioxkusie coObiTHs. [uarpamma DOitnepa. OObeauHEHHWE U IEpECEUCHHUE
coobiTuii. HecoBmecTHble coObITHS. DOpMyna CIOKEHHS BEpOSTHOCTEH. Y CJIOBHas
BeposATHOCTH. [IpaBuio ymHokenusi. HezaBucumbie coObiTus. [IpencraBnenne skcnepuMenTa B
BUJE JiepeBa. PelieHue 3a1ay Ha HaXOXKJIECHHUE BEPOATHOCTEN C MOMOIIBIO AEpeBa CIYy4alHOTO
AKCIIEPUMEHTA, TUarpaMmm Dujepa.

9 KJIACC

Yucia u BIYUCTICHUS

PanmonaneHbIe yncIa, UppaMOHATIBHBIC YHCIIA, KOHEYHBIC U OCCKOHEYHBIC NEeCATUYHBIC
npoOu. MHOXKECTBO JIeHCTBUTENBHBIX YHCEN, ICHCTBUTEIBHBIE YHCIAa KaK OECKOHEYHBIC
NeCATUYHBIE  JnpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOMXECTBOM
JEMCTBUTEIbHBIX YUCET U KOOPAUHATHOW MPSMOI.

CpaBHeHHE JEMCTBUTENBHBIX YHCeN, apupMeTHYecKue IEHCTBUS C AeHCTBUTEIBHBIMU
YUCIIAMM.

Pa3mepbl 0OBEKTOB OKpYKAIOIIET0 MHpA, AJIUTEILHOCTH IMPOIIECCOB B OKPY)KAIOIIEM
MHpE.

[Ipubmmk€HHOe 3HAUYEHHE BEIMYMHBL, TOYHOCTh NpuOmKeHus. OKpyrieHHe 4YHcell.
[Ipukuaka u orieHKa pe3yJbTaTOB BHIUUCICHUH.

YpaBHeHUs] 1 HEPABEHCTBA

JluneitHoe ypaBHeHue. Penienue ypaBHEHHM, CBOJSAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHeHUM, CBOAAIIMXCA K  KBaJpaTHBIM.
bukBanpatHoe ypaBHenue. Ilpumepnl perieHus ypaBHEHUN TPEThEed M YETBEPTOM CTENEHEH
pa3iioKEHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-palMOHanbHBIX  ypaBHeHUU.  PemieHwe  TEKCTOBBIX  3ajay
anredpanvdeckuM METOJIOM.

VYpaBHeHHE C IByMsI MEpeMEHHBIMU U ero rpaduk. Permienune cucreM ABYX JHMHEWHBIX
YpaBHEHUH C JBYMsl MEpEMEHHbIMU. PellleHne cucrteM JBYX YpaBHEHMU, OJTHO U3 KOTOPBIX
TUHEHOoe, a Ipyroe — BTOpOil cTemeHu. [ 'paduueckas MHTEpHpETalus CUCTEMbl ypaBHEHUH ¢
JBYMSI [IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 33724 aNreOpanyeckKuM CrocoOoM.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PelieHue cucteM JIMHENHBIX
HEpaBeHCTB ¢ OJHOW mepeMmeHHO#. KBampatHeie HepaBeHcTBa. ['paduueckas wmHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

DyHKUUH

KBamparnunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapaGona, KOOpAWMHATHI BEPIUIMHBI
1apaboJibl, 0Ch CAMMETPHUH MapadoIbl.

I'padpuxu Gynkmmii: y =kx, y=kx +b, y=k/x, y=x3,y= VX, y = |x|, u ux cBoiicTBa.



YucoBble NOCIEA0BATEILHOCTH U NPOrPeccuH

[TonaTre 4nCIOBOM MOCHEAOBATEIIBHOCTU. 3aJlaHUE TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmyoit u popmyIoi n-ro uieHa.

Apudpmernueckass M reoMeTpuyeckas — mporpeccuu.  Dopmynbl  n-TO  WiIeHa
apru(METHIECKON U TEOMETPUIECKON MPOTPECCHIA, CyMMBI TIEPBBIX 71 YJICHOB.

N3o00pakeHne 4iIeHOB apHU(PMETHYECKON M TEOMETPHYECKOW IMPOTPeccCHid TOYKaMu Ha
KOOPJIMHATHOM ITUIOCKOCTU. JINHENHBIN U SKCIOHEHLIUAIbHBIN POCT. CII0KHBIE IPOLIEHTHI.

Cunyc, xocunyc, Tanrenc yriaoB or 0 go 180°. OcCHOBHOE TPUrOHOMETPHUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemrenne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopemMa CHHYCOB. Pemienue
MPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomo6us. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anmuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalyd HaJ
BeKkTOpamu. Pa3nokeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, MPUMEHEHHE JIJIsl HAXO0KICHHUS IJIMH U YIJIOB.

JlexkapTOoBbl KOOPJIMHATBI HA IIJIOCKOCTH. YPaBHEHUS TMPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, MlepecedyeHrne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpY:XKHOCTHU. ['paycHas u paauaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpyxHocTel. [nomanp kpyra, cekTopa, cermeHra.

JIBUKEeHHs MJIOCKOCTU U BHYTPEHHHE CUMMETPHH (PUTyp (371€MEHTapHBIE MPEICTABICHHUS).
[TapannensHbiid neperoc. [IoBopoT.

[IpencraBienue naHHBIX B BUAE TaONHIl, Tuarpamm, rpadukoB, HHTEPIIPETALNs JTaHHBIX.
UreHnue u noctpoeHue Tadiuil, Juarpamm, rpadukoB 1o peaibHbIM JaHHbBIM.

[TepectanoBku u dakropuan. CodyeTaHuss U 4uciIo codeTaHuil. TpeyronpHuk I[lackans.
Pemenue 3aaa4 ¢ UCmosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTh. CityyaiiHbId BBIOOP TOUKH U3 (UIYyphl Ha IJIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTHU.

UcneiTanue. Yenex u Heynada. Cepus UCHIBITaHUM 0 nepBoro ycnexa. Cepusi UCIIbITAaHUN
bepnymu. BepostHocTu coObITHII B cepuu HcibITaHUN bepHyu.

CnyudaiiHass BeJIMYMHA M pacHpeleleHue BEeposATHOCTEH. MareMaThuueckoe OKUJaHUE U
mucnepcus. [IpuMepsl MaTeMaTHYECKOTO OXXKHAAHMS KaK TEOPETHUECKOrO CPEIHEro 3HauyeHUs
BEJIMYMHBL. MaTeMaTuuecKoe OKUJAaHUE U JUCIIEPCUS CIIyYalHOW BETUYMHBI «UUCIIO YCIIEXOB B
cepuu ucnbelTanuii bepHymm.

[Tonsitre o 3akoHe GonblIuX uncen. M3mepeHue BeposITHOCTEH ¢ MOMOIIbI0 4acToT. Poib
Y 3HAYEHUE 3aKOHa OOJIBIIMX YUCEN B IPUPOJIE U OOIIECTRE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOIIIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJIaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYpP TPakJIaHCKOTO OOIecTBa (Hampumep, BHIOOPBI, OTIPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKHUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM BA)KHOCTH MAaTEMaTHYECKOTO 0Opa30BaHUS Ha MPOTHKEHUU BCEH
KU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYaJbHON TpaekTopuu oOpa3oBaHUs H
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYeCcKO€e BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLMOHAILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PEUICHUN, PACCYKICHHM, YMEHHUIO BUAETh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 MMO3HAHUSA:

OpUEHTAIle B JESITeNbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJOBEKa, MNPHUPOAbI U OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak cdepbl 4eloBeYecKON MAesITeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTUS LIUBUIIM3ALINH, OBJIAJICHUEM SI3bIKOM MATEMaTUKU U MaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [MPOCTEUIIMMH HaBbIKAMU
HCCIEA0BATEIbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONOJIYyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbA,
BEJICHUS 3[I0POBOTO 00pasa >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, perynspHas (usnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
MPU3HAHUEM CBOETO IMpaBa Ha OMMOKY U TaKOTO K€ MpaBa JAPYroro 4yeioBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUHM U pelieHus 3agad B o01acTu
COXPAaHHOCTH OKPYKAIOIIEeH cpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLIEHKHM HX BO3MOXHBIX
MOCJICJICTBUH JUIsI OKpPYIXKAIOIIEH Cpelbl, OCOZHAHHEM TII00aIbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0IeM U MyTel X petieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHON Cpebl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBMSX HEONPEAECIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYI0 IEATEIBHOCTh, B TOM YUCJIE YMEHHUE YUYMTBCS y IPYTHUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU M3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBJICHMSIX, B TOM UYHCJIE paHEEe HEU3BECTHBIX, OCO3HABATH
neuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMl0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATh IMPUHUMAEMBbIE PELICHUS U
JnercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcaibHbIe YueOHbIe JeliCTBUSA

ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBIBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXKIy MOHATHAMH, (DOPMYIHpPOBATh OMPEICIICHUS TOHSITHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIpPUHHMATh, (OPMYIHPOBATh U TMPEOOPA3OBBIBATH CYKJICHHS: YTBEPAHUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAaHHBIX, HAONIOJCHUAX W YTBEPKACHUSX, NpEIJIarath KPUTEPHH [UIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e Je7aTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOYEeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3duparh JIOKa3aTeIbCTBA MATEMAaTUYCCKUX YTBEPXKICHHU (TMpsAMBIE H  OT
MPOTHBHOTO), MIPOBOTUTH CaMOCTOSITEIILHO HECIIOXKHBIE  JIOKA3aTelbCTBA
MaTeMaTU4eCKUX (PAKTOB, BBICTPAWBATh APTYMEHTAIMIO, NPUBOJIUTH IMPUMEPHI U
KOHTPITPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpATh CIOCOO pelieHus y4eOHOU 3amaun (CpaBHUBATh HECKOJBKO BAapHUAHTOB
peleHusi, BEIOUpaTh HauOOJIee MOIXOAALINN ¢ yIETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IelCTBUS:

® UCIOJB30BaTh  BONPOCHl  KaK  HCCICJOBATCIILCKUH  MHCTPYMEHT  IO3HAHHMSA,
(dbopMynupoBaTh BOTIPOCHI, bukcupytomye POTUBOpEYHE, mpobiemMy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JlaHHOe, (OpPMHUpOBATh THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSTENIHHO COCTABJICHHOMY TIJIaHY HECIIOXHBIA SKCIIEPUMEHT,
HEOOJBIIIOE HCCIEJOBAHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

® CcaMOCTOATENbHO (OpMyTUpOBaTh OO0OOIIEHWS W BBIBOJBI 1O  pe3yJbTaTaMm
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
Pe3yIbTaTOB, BBIBOJOB U 0000IIEHU;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH HEIOCTaTOYHOCTh M M30BITOUYHOCTH MH(OPMAIMH, AAHHBIX, HEOOXOJAUMBIX
IUTSL PELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HMH(POPMALIUIO
Pa3NUYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHUs HHOOPMAIIUH U WILTIOCTPUPOBATH PEIIaeMble 3a/1a41
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIUH TI0 KPUTEPHUSIM, MPEIUIOKEHHBIM YIUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHbLIC y‘{eﬁﬂble JeHCcTBHUA:

BOCIIPHHUMATH U ()OPMYITHUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSAMH H IEIISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JIe 0OCYXJIEHHsI 3371aBaTh BOMIPOCHI MO CYIIECTBY 00CYX Tae€MOM TEMBI, TIPOOIEMBI,
pelnraeMoi  3amadd, BBICKA3bIBaTh HWJCH, HAIlCJICHHBIE Ha TIOMCK  PEIICHHS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
oOHapyXMBaTh pa3IMYne U CXOJICTBO TO3UIUI, B KOPPEKTHOH Popme GopMyTHpoBaTh
pa3HoTriacHsi, CBOM BO3PAKEHUS;

MIPEJICTaBIATh Pe3ylbTaThl PEUICHUS 3aaud, SKCIEPUMEHTa, UCCIeA0BAHUS, MTPOEKTa,
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUICHHSI ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATh M HUCHOJb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAMBHUIYaIbHOU pPabOTHI
MIPH peIIeHUH y4eOHbIX MaTeMaTHUYECKHX 3a7ay;

MIPUHUMATD 11eJIb COBMECTHOM JIeATEIbHOCTH, IUIAHUPOBATh OPraHU3AII0 COBMECTHON
paboThl, pacmpenensTh BHUABI pabOT, OOroBapuBATHCA, OOCYXAATh IMPOLECC MU
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPymmoBbeIX (opmax paboTel (0OCyxkiaeHus, OOMEH MHEHHUSIMH,
MO3TOBbI€ HITYPMbI M APYrHE), BBHINOJIHATH CBOK YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICHCTBHUSA C JAPYTUMU WJIEHAMH KOMAaH/]Ibl, OLIEHUBATh KaYeCTBO CBOEro BKJIAJa B
001Ul MPOAYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YHaCTHUKAMHU B3aUMOICHCTBHSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH, aJITOPUTM pEUIeHHs 3ajauyd (WIM €ro 4acTb),
BBIOMpATh CIOCOO pelIeHHus ¢ YY4ETOM MMEIOUIMXCSl PECypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBAaTh U KOPPEKTHUPOBATh BapUAaHTHI PELICHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOLEeCCa U PE3yJibTaTa PCIICHUA
MaTeMaTH4ECKOM 3agadu,
OpeABUACTL TPYAHOCTHU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpHU PCHICHUHN 3ada4v, BHOCUTHb
KOPPCKTHUBLI B ACATCIIbHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJI€HHBIX OIJ_II/I60K,
BBIABJIICHHBIX prHHOCTCﬁ;



® OILICHMBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IIOCTABICHHOMN LICJIA U YCIOBUSAM,
OOBSICHATH TPUYUHBI JOCTHKCHHUS WM HEIOCTIKEHHS LEJIH, HAXOAUTh OUIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenust B 7 KJjacce OOYydYalOUIMICA TOJYYUT CIEAYIOIIME MPEIMETHBIC
pe3ybTaThl:

Yuciaa ¥ BbIYMCICHUS

BoinonHATh, couerass YCTHbIE M NHHCbMEHHBIE MPUEMBI, apuPMeTHUECKUue JEeHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

Haxomuth 3HaueHMs YHUCIIOBBIX BBIPRKEHUH, NPUMEHATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYMCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEpKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonute OT oaHOM (popMbl 3amucu yucen K Ipyroi (mpeoOpa3oBHIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHUYHYIO, B YAacCTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).

CpaBHUBATh U YHOPSAIOUMBATH PAIMOHAIIbHBIE YUCIIA.

OKpyrisaTh yncna.

BbINONHATE NPUKUIKY M OLIEHKY pe3ysbTaTa BBIYMCIECHUM, OLIEHKY 3HAUE€HUN YHCIIOBBIX
BBIPAKECHUH. BBINOIHATE NEWCTBUS CO CTENEHAMH C HATYPAJIbHBIMU ITOKA3aTEIIMHU.

IIpuMeHATh IPU3HAKY JEIUMOCTH, Pa3I0KEHUE HA MHOKUATEIN HaTypaJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTpaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHus1 OyKBEHHBIX BBIPAKEHHUM ITPU 3aJJaHHBIX 3HAUYEHUSAX [1EPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LIEJI0r0 BbIPaKEHUS] B MHOTOUWIEH IPUBEIACHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH U MHOIOWIEHa Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymecTBIATh pa3iokEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKH OOIIero MHOKUTENS, TPYNIHUPOBKH claraeMblX, IpUMeHeHUs: (GopMysl COKpaléHHOTro
YMHOKEHUS.

[IpumensTh npeoOpa3oBaHUs MHOTOYJICHOB Ul pEIIeHHs pa3iIMuHBIX 33734 M3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOMN TPAKTHUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATYpaJbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS M HEPABEHCTBA

Pemarp nuHElHbIE ypaBHEHUs C OJHOM INEPEMEHHOW, NPUMEHss MpaBuia Iepexona OT
HCXOJHOTO ypaBHEHUS K pPaBHOCWIbHOMY eMmy. lIpoBepsTh, sBIS€TCS 1M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.



[TonGupats npuUMepsI ap YMCell, SIBISIOUIUXCS PElIeHUEM JIMHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM TIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHUS C IBYMS
NEPEMEHHBIMH, MOJIB3YACh TPAPUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHIl C JIByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH I10
YCIIOBUIO 3a/1ayl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33aJayd IOJyYEHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NPSIMONW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIUHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTHM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKUUN. CTpouTh rpaduk GyHKINHN y = [X|.

OnuceiBaTh € NOMOIIBIO (PYHKIUN M3BECTHBIE 3aBHUCUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTh, BpEMH,
00BEM paboTHI.

Haxonuts 3HaueHre (pyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPenCTaBICHUS U aHadu3a WHQPOpPMAIUU, WU3BJICKATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kJacce oOydarOmMiCS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pE3yIbTaThI:

Yucsia 1 BBIYUCITCHUSA

Hcnonp30BaTh HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKpYIJIEHUS M BBIUMCICHHWH, M300paxkaTb AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM IIPSIMOM.

[IpuMeHsaTh NOHATHE apU(METHUYECKOIO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, HCII0JIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BBIIIOJIHATH IPE0OpPa30BaHUs BbIPAKEHUH,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HUCIIOJb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBaTe 3anmucd OOJIBIIMX M MaJlbIX YHUCEN C HMOMOIIBIO JAECATHYHBIX Jpoleil u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpeoOpa3oBaHUs
BBIPAKEHUH, COACPIKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE MPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXEHUH Ha OCHOBE
IIPAaBUJI IeMCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMU JpoOsMu.

PacknaapiBaTh KBaspaTHbIN TPEXUIICH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHUS BBIPAKEHUH s  peUIeHUs pa3IMyHbIX 3a7ad4 M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM MPAKTUKH.

YpaBHeHUsS M HEPABEHCTBA

Pematp nuHelHbIE, KBapPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOAAIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

[IpoBoauTh MpocTEliNe NCCIE0BAaHNs YPABHEHUN U CUCTEM YPaBHEHHM, B TOM UHCIE C
IpUMEHEHHEeM TIpadUUecKux TMpeacTaBieHuil (yCTaHaBIMBaTh, HMMEET JIM ypaBHEHHUE WIIH
crcTeMa YpaBHEHHI pelieHus, €Clii UIMEET, TO CKOJIbKO, U IIPoYee).



[lepexoauTs OT cIOBEeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckod MOAETH C
IIOMOLIBIO COCTaBJECHHSA YPAaBHEHMsI WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYy4EHHbIN pe3yibTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHbIE
HEpaBEHCTBA C OJIHOM MEPEMEHHOM W HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUEHUS), OINpPENeNATh 3HAaueHHWEe (QYHKIUHM I0 3HAUYCHHIO apryMEHTa,
OTIpEeNIeNATh CBOMCTBA PYHKIMHU 10 €€ rpaduky.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y=kix,y=x2,y=x3,y=[x|, y= VX, OTHCHIBATH CBOMCTBA UHCIOBON (GDYHKIIMH 1O €8
rpaduky.

K koHmy oOydenuss B 9 kijacce oOydarOIIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BIYUCTICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHANIbHBIE U UPPAI[MOHATIbHBIE YHCTIA.

BoinonHaATe apudmeTrueckrue IEeHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MUCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ HeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasTh J€HCTBUTENbHBIE YHUCIIA, BBINOJIHATH NPUKUAKY pPE3ylbTaTa BBIYMCICHHH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIUECS K HHUM,
npocTeiire JpoOHO-pallMOHAIbHbIE YPAaBHEHMSL.

Pemare cuctembl AByX JMHEMHBIX YpaBHEHHH C ABYMS NEPEMEHHBIMU U CHCTEMBbI JIByX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPaBHEHHH C ABYMsI IEPEMEHHBIMU.

[IpoBoanTh mpocTeiiiye ucciae0BaHus YPaBHEHUN U CHCTEM ypaBHEHHH, B TOM 4HCIE C
IpPUMEHEHHEM TIpaUUecKux MpeACcTaBlIeHUi (ycTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIU
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIPOYee).

Pemate nuHeliHble HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aMIUCBIBAThH PEIIEHUE C HOMOIIBIO CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOM HPSAMOI,
3aMHCHIBAaTh PELIEHHUE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUH Pa3IMYHbIX 3a]ad.

DyHKUUH

Pacnio3HaBath (yHKIIMHM U3y4eHHBIX BUJIOB. [IoKka3bIBaTh CXeMaTHYECKU PACIIOJIOKEHHE Ha

KOOPJIUHATHOM TJIOCKOCTH rpadukoB GyHKUMiA BUuaa: y = kx, y=kx + b, y = k/x, y = ax2 + bx +

¢ y=x3y= Vx, y = |x|, B 3aBucHMOCTH OT 3Ha4YeHUI KOIPDUIHEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth W HM300pakaTh CXEMAaTHUYECKU TPaPUKH KBAAPATHUHBIX (DYHKIIHMIA, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIMN MO UX TpapHKaMm.

Pacno3naBare  kBagpatnyHyro (QyHKOHo 1m0  Qopmyine, TNPUBOAUTH  MPUMEPHI
KBaJ[PaTUYHBIX QYHKIUH U3 pealbHOW )KU3HH, (PU3UKU, TEOMETPUH.

YuciioBble N0CT€10BATEIHLHOCTH U NPOrPeccuu

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUYECKYIO POTPECCUU TIPH Pa3HBIX CIIOCO0axX
3aJlaHusl.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO WieHa apu(PMETHYeCKOH U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrate 3amaum, cBsA3aHHBIE C YHCIOBBIMHU IMOCIENOBATEIHHOCTSIMH, B TOM YHUCIIE 33a1a9d
W3 peabHOM )XKU3HU (C UCTIOIB30BaHUEM KATBKYISATOPA, IUPPOBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
| Yucna u BeIUUCICHUS. ParnoHanbpHbIe )5 | bubmmoreka [{OK
qucia https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 2 1
AJITEOpAITIECKHE BEIpak eI ’ https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
. ¥/PABHCHN H HEPARCHCTED 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPIMHATS! 1 IpaGHKH. YKLl https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 II 606 6 1
OBTOPCHIE 1 ODODIICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Kourpoasusie | IIpakruyeckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
CBOHCTRA. YISMEPCHHE TEOMETPITLe https://m.edsoo.ru/7f415e2e
BEITUYHH




bubmuoreka [JOK

2 Tpeyrosmbit 22 : https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble IpsIMbIE, CyMMa yIJIOB 14 | bubnuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxpyxHOCTb U Kpyr. [ 'eomerpuueckue 14 | bubnuorexa [JOK
MIOCTPOEHHUS https://m.edsoo.ru/7f415¢e2e
bubnuoreka [JOK
5 [ToBTOpEeHue, 0600IIeHNE 3HAHUI 4 1 hitps://m.c dsc]i.ru 176415626
OBIIEE KOJIJMYECTBO YACOB I1O 68 4 0
I[MPOTPAMME
KonuvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHUe pa3/iejioB U TeM (ungposbie)
Ne i/mn Konrpoabusie | IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypes:
bu6mmoreka [JOK
! HpeacTaseRKe AaHAEX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
2 OmHcaresbhas CTaTHeTHica 8 ! https://m.edsoo.ru/7f415fdc
3 CnyyaiiHast ”3BMEHYMBOCTD 6 1 bubmiorexa LIOK
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpadon 4 bubmorexa HOK
https://m.edsoo.ru/7f415fdc
5 BeposATHOCTB U 4acToTa Cay4aitHOTO 4 1 bubnuoreka [IOK
cOOBITHS https://m.edsoo.ru/7f415fdc
6 O06o0menre, cucTeMaTru3ays 3HaHHH 5 2 bubmuoreka [JOK




https://m.edsoo.ru/7f415fdc

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 34 2 >
8 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponsasie | Tpaxruuecie (un¢posrbie)
NPorpamMmbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
bubnuoreka [JOK
1 Uucna u Beruncienus. KBagparHueie KOpHU 15 https://m.edsif).ru/7f4l 7af8
) Uucna u Berauciienns. CTEneHb ¢ eTbIM 7 bu6moreka [IOK
roKasaresemM https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BHIpaKEHUS. 5 | bubmuorexa [IOK
KBanpatueiii TpExuneH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BhIPaKEHUSI. 15 | bubmuorexa [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnunorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus U HepaBeHCTBA. HepaBeHncTBa 12 1 ﬁgg:l;l ;::;1(1){)21; 176417 af3
8 ®yukuuu. OCHOBHbBIE IOHATUS 5 bubmorexa HOK
https://m.edsoo.ru/7f417af8
9 Oynakun. Yucnossle GyHKIUH 9 bubnnorexa HOK

https://m.edsoo.ru/71417af8




bubmuoreka [JOK

10 IT 06006 6 2
OBTOPCHIE H ODODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[MTPOI'PAMME
KoumuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
bu6moreka [IOK
1 q & 12 1
STHPEXYTOILIHIM https://m.edsoo.ru/7f417e18
MIPOTIOPHIOHAIBHEIX OTPESIKAX, TOACBHM https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
. Hneomanb. Haxoxnenue rmomaz[eﬁq) y 1 BuGmorexa LIOK
TPEYTOIIBHIEOR ¥ MEQTOYTONRHRX (QHELIP- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 | bubmuoreka [JOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriael B OKpYKHOCTH. Bricanubie u
5 OTIMICAHHBIE YEThIPEXYTOJIbHUKH. 13 | bubnunoreka [JOK
Kacarenbnble k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
bu6mmoreka [JOK
I i 4 1
6 OBTOPCHHE, 0000LICHHE SHaHMI] https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 63 6 0

[TPOTPAMME




KoaunuyecTBo 4acoB

DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrpoabsubie | IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 I1 4
OBTOpEHHe Kypca 7 kiacca https://m.edsoo.ru/7f417fb2
) OmmcarenpHas cTaTUCTHKA. PaccenBanme 4 bu6moreka [IOK
JaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Mrowectsa 4 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposaTHOCTB City4aitHOTO COOBITHS 6 1 hitps://m.edsoo.ru/7f417b2
bu6mmoreka [IOK
5 B 4
BE/ICHHE B TCOPHIO rpadoB https://m.edsoo.ru/7f417{b2
bu6mmoreka [JOK
6 C i 0 8
JIYHAHHBIC CODBITHA https://m.edsoo.ru/7f417{b2
bu6 K
7 O0o0011enne, cucTeMaTH3ausa 3SHaHUH 4 2 htI/tIp::I;I/(r)rTl.eeIilaS(I)l(ﬁu 164170
OBUIEE KOJIMYECTBO YACOB I10 34 ) 1

I[TPOTPAMME




9 KJIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
| Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
qucna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJIHO IepeMeHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
YHIHH https://m.edsoo.ru/7f419d08
bub OK
6 YucaoBbIe TOCIEI0BATEILHOCTH 15 1 h:tlpgp/l/(;.e;ii.m 176419408
7 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3alUs 18 | bubnuoreka [JOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




KoaudecTBO 4acoB

DJIEeKTPOHHbIE

HaumeHnoBaHue pa3iejioB U TeM (uudposbIe)
Ne i/ Konrpoiabnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
| Tpuronometpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CHUHYCOB. PellieHne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpaszoBanue nmogobus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
CXTOpE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAWHATHI Ha TIIIOCKOCTH 9 1 Bubnuorexa LIOK
P P https://m.edsoo.ru/7f41al2c
;| Dommearom |
pyx HHasb Kpyra. https://m.edsoo.ru/7f41a12c
Brruucnenune miomanen
6 JIBYOKEHUS TIOCKOCTH 6 Bubnuorexa LOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 ) bu6mmoreka [JOK
cUcTeMaTH3aIys 3HaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0
I[TPOTPAMME
KoanuecTBo 4yacos DJIEeKTPOHHBIE
HaumenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrtpoubnbie | IIpakTnueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI

pecypcbl




1 IToBTOpenue xypca 8 kmacca 4 Bubmmorexa LIOK
p yp https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
2 ) §) 4
JICMCHTBI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 T'eomerpudeckas BEpOSITHOCTh 4 bubmorexa HOK
P P https://m.edsoo.ru/7f41a302
bubmmoreka [{OK
4 " b 6
CHBITAHHA bEPHYILIH https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
5 C 7! 6
JlyHanHad BeIMHMHa https://m.edsoo.ru/7f41a302
bu6moreka [IOK
6 006006 10
OOIICHHUE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. BreimonHsaTe,  coderas  yCTHbIE W NHCHbMEHHBIE  TPHUEMBI,
' apudMeTHYECKUe EHCTBUSI C PAallUOHATBHBIMH YHCIIAMHU
Haxomuth  3Ha4YeHWS  YHUCIOBBIX  BBIPOKEHUW,  NPUMEHSTh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BHIUHCICHUS 3HAUEHUHN JAPOOHBIX
BBIpAXKEHUH, COJIEp)KAIIUX OOBIKHOBEHHBIE U JIECATUIHBIC IPOOH
[lepexonute OT oaHOM (QopMbl 3amucu  YWcenl K  ApPYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U yHOPSAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 Oxpyriarh yucia
BbINONHATE MPUKUAKY U OLEHKY pe3y/ibTara BBIYMCIECHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKECHUW. BBIMOMHATH JACUCTBHSA  CO
CTENEHSIMH C HATYPaJbHBIMH MOKa3aTeNsIMU
- [IpuMeHsATh TNpPU3HAKU JEIUMOCTH, pAa3JIOKEHHE Ha MHOXKHUTEIN
' HATYypaJbHBIX YHCET
Pemath  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH,  CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLIUOHATIEHOCTHIO BEJIMYKH,
1.8 OPOLEHTAMH, WHTEPIPETHUPOBATh pPE3yJAbTaThl pEIIEHUs 3agad C
Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM pacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIPaKEHHS
-1 Hcnonb3oBath anreOpanveckyr0o TEPMHHOJOTHIO U  CHMBOJIUKY,
' MIPUMEHSTH €€ B MIPOLIECCE OCBOSHHSI yUeOHOTO MaTepHana
2.2 Haxonuth 3HaueHUss OyKBEHHBIX BBIPOKEHUH TIPU  3aJaHHBIX




SHAYCHHUAX IMEPEMCHHBIX

BrInoaHsTh HpeO6pa3OBaHI/I$I OCJIOTO BBIPAXKCHUA B MHOTI'OYJICH

23 MIPUBEACHUEM IMOI0OHBIX CIaraeMbIX, paCKPBITHEM CKOOOK
BbInoNHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOYJIEH, MPUMEHATh (OPMYNbl KBajapaTa CYMMbI U KBajapaTa
pa3HoCTH
OcyuiecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKUTEIH C TIOMOILbIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXUTEIS, TPYINIIUPOBKH ClaraeMbiXx,
MpUMEHEHUsI POPMYIT COKPAILIEHHOTO YMHOKEHUS
"6 [IpumensaTs npeoOpazoBaHUsI MHOTOUJIEHOB JJISl PELICHUS PA3INYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMHU IIOKA3ATEISIMU
' JUTsI TIpe0Opa30BaHUs BBIPAKEHUI
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemrate nuHeVHBIE YpaBHEHUsS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 IIpaBUJIa MEpexoaa OT UCXOJHOTO YPABHEHMS K PAaBHOCHUJIBHOMY €MY.
IIpoBepATh, ABISAETCS JIM YUCIO KOPHEM ypaBHEHUS
32 [IpumensaTe rpaguyeckue MeTOAbl IPU  PEIIEHUH JIMHEHHBIX
' YpaBHEHHUH U UX CUCTEM
33 [TonGupats mpuMepsl Nap YuCel, ABJSIOIIUXCSA PELICHUEM JTMHEHHOrO
' YPaBHEHUS € ABYMS IIEPEMEHHBIMU
CtpouTh B KOOPJMHATHOMN IIOCKOCTH Ipa)uK JTMHEHHOIO YpaBHEHUS C
34 IBYMsl TEPEMEHHBIMHU; MOJIb3YSICh I'padMKOM, NPUBOJUTH MPUMEPHI
pELIeHNs ypaBHEHUS
35 Pemate cuctemsl JBYX JTMHEUHBIX YPAaBHEHHUH C ABYMS IE€PEMEHHBIMU,
' B TOM 4YHCIIE TpapUUECKH
CocraBiiaTh U pelmarh JUHEMHOE ypaBHEHUE WM CUCTEMY JTMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 33/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJIy4E€HHBIN pe3ysIbTaT
4 Koopaunats! u rpadpuku. @yHKIuu
N300paxaTh Ha KOOPIMHATHOM MNpPSIMOIl TOYKH, COOTBETCTBYIOIUE
4.1 3alaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, HHTEpBaJbl, 3alUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alNreOpanvyeckoM si3bIKe
4.2 OTrmedarp B KOOpPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM




KOOpAMHATAM

Crpouts rpaduku muHeiHbIX GyHKuui. CTpouTh rpaduk GYHKIUH Y

4.3
= [x]
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEX]Y
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHUE, UEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTs 3HaueHne GpyHKIMU IO 3HAYCHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBI€HHS U aHalIM3a
4.6 nHpopmaluy, U3BJIEKATh W HUHTEPIPETHPOBATh HMHPOpPMAIMIO U3
rpauKoOB pealbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
6 I'eomerpus
PacriozHaBath M3ydeHHbIE TeoMeTpUyecKue (UTyphl, ONPENeNiaTh HX
B3aMMHOE€ PAacToOJIOKCHUE, H300pakaTh TEOMETpUYECKUE (QUrypsl,
6.1 BBITOJIHATh YEPTEKU MO YCIOBHUIO 3aaaud. M3MepsATh JUHEWHbIE U
yIJIOBbI€ BeMYMHBI. Pemare 3a1aun Ha BBIUUCIEHHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb rpyOyr0 OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYUH NPEIMETOB B
6.2 pealbHOM  JKU3HHM, pa3MepoB MPUPOAHBIX 00bEKTOB. Pasznuuath
pa3Mepbl 3TUX 0OBEKTOB M0 MOPSIKY BETHUUHBI
6.3 CTpouTh YepTEeKU K TEOMETPUUYECKUM 3a]1auaM
[Tonp30BaThcs MPU3HAKAMU PABEHCTBA TPEYrOJIbLHUKOB, UCIOJIb30BATh
6.4 IPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYrOJbHUKOB MPU PELICHUU
3a1a4
6.5 [IpoBoANTE  JIOTMYECKME  pACCY)KIEHHS C  MCIOJb30BAaHUEM
' reOMEeTPUYECKUX TEOPEM
ITonb3o0BarbCA IIpU3HAKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYTOJIbHUKOB, CBOMCTBOM MEIMAHBI, NMPOBEAEHHONW K THUIIOTEHY3€
IPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEIIEHUU T€OMETPUUECKHUX 3a]a4
Onpenenars napamuieabHOCTh NMPSMBIX C IOMOIIBIO YIVIOB, KOTOPHIE
6.7 oOpaszyer ¢ HUMHU cekymas. OnpenensTs NapalieabHOCTh MPSIMBIX C

TIOMOIIIBIO PaBCHCTBA paCCTOHHI/Iﬁ OT TOYEK OJHOM HpHMOﬁ A0 TOYCK




APYrou mpsiMOu

6.8

Pemath 3a1auun Ha KiieT4aToi Oymare

6.9

[IpoBOANTH BBIUMCIEHUS M HAXOIUTh YHCIOBBIE U OYyKBEHHBIE
3HAQ4YECHMS YIJIOB B TIEOMETPUYECKMX 33JadaXx C MCIOJb30BaHUEM
CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU [EPECEUYECHUU JBYX MapaJICNIbHBIX MPSIMBIX

CGKYHIef/'I. Pemate MPAKTUYCCKUC 3a/]a41 Ha HAXOXKICHUC YT JIOB

6.10

Brnagerp 1MOHATHEM TIeOMETPUYECKOIO MeCTa TOYEK. YMETh
OTPENeNATh OUCCEKTPUCY YIJla M CEpPEeIUHHBIM NEPIEeHIUKYIAp K

OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

6.11

@OopMyIMpOBATh ONPEICIECHUS OKPY)KHOCTH M Kpyra, XOpasl H
IuaMeTpa OKPYXKHOCTH, TOJb30BATbCS MX CBOWCTBaAMHU. YMETh

MIPUMEHSATH 3T CBOMCTBA MPU PELICHUH 3a/1a4

6.12

Bnagerp moHsATHEM OMHMCAHHOW OKOJIO TPEYroJbHHKA OKPYXKHOCTH,
yMeTb HaxoauTh €€ 1eHTp. [lomb3oBartbes (akramu O TOM, YTO
OMCCEKTPHUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJIHOM TOUYKE, U O
TOM, YTO CEpEAUHHBIE NMEPHNEHAMKYJSAPHl K CTOPOHAM TPEYTrOJbHHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp mnoHSATHEM KacaTenbHOM K OKPYKHOCTH, TOJIb30BaThCS
TEOpEMOM O TEPHNEHIUKYJISIPHOCTH KacaTebHOM W  paauyca,

HpOBe,I[éHHOl"O K TOYKC KaCaHHUA

6.14

Ilonp30BaThCs HpOCTCfII.HPIMH reOMETPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKHUEC IIOCTPOCHUA C IIOMOIIBIO

HUPKYIIS U JIMHEUKHU

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUS

BCpOHTHOCTL U CTaTHUCTHKA

5.1

[IpencraBienre MaHHBIX B BUJE TaOIHIl, AuarpaMM, rpadukoB. 3amnogHeHHE
TaONMuUIl, YTEHWE U TOCTPOEHHUE auarpaMm (CTOJIOMKOBBIX (CTONOUATHIX) H
KpyroBeix). UrteHwe TpaduKoB peajdbHBIX MpoleccoB. l3BnedeHue
uHbOpMAIlMKM W3 OUarpaMM W TaONMIl, MCIOJIb30BaHWE M HMHTEpIpeTanus

JaHHBIX

5.2

OmnucarenpbHasl CTaTUCTHKA: CpeaHcee apI/I(I)MCTI/I‘{eCKOC, MCJ/iMaHa, pasMax,

HauOOJIbIlIee U HAUMEHbIIICE 3HAYCHHUS Ha60pa YHUCJIOBBIX JAaHHBIX. HpI/IMCpBI




CIIy4alHOM U3MEHYMBOCTH

5.3

CriydaiiHblii SKCIIEPUMEHT (OTBIT) M CiaydaiiHOoe coObiTHe. BeposiTHOCTH u
gactoTa. Poib MaloBEpOATHBIX M IMPAKTHYECKH JOCTOBEPHBIX COOBITHH B

npupoJie ¥ B o0mecTBe. MOHeTa U UrpalibHAast KOCTh B TEOPUH BEPOSTHOCTEH

5.4

I'pad, Bepmmua, pebpo. Cremens BepmmHbL Yucino pédep m cymmapHas
crereHs BepmuH. [IpencraBnenne o cBs3Hoctu rpada. Lenuw u muksl. [lytu
B Tr1padax. OO0xom rpada (dimepoB myTh). IlpencraBienue 00

OpUeHTUpOBaHHOM rpade. Pemenue 3anad ¢ nomonibio rpagos

8 KJIACC

Kox

NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa3oBaHus

1

Yucna v BEIYUCIIEHUS

1.1

Hcnons3oBars HadaJIbHbIE MIPEACTABICHUS 0 MHOECTBE
JNEHCTBUTEILHBIX YHCEN JJI CPaBHEHUS, OKPYTJICHHUsS] U BBIYMCIICHUH,
n300pakaTh JEUCTBUTENBHBIC YHCJIA TOYKAMHU Ha KOOPIWHATHOM

NpAMO

1.2

[IpumensTh MoOHATHE  apUPMETUYECKOTO  KBAJApPaTHOTO  KOPHS,
HaXOJWTh KBaJpaTHbIE KOPHHU, HCIOJNB3YS MpPH HEOOXOAUMOCTH
KaJbKYJSATOP, BBIIOJIHATH MPeoOpa3oBaHus BbIPAKEHUH, COAEpPKAIINX

KBaJIpaTHbIE KOPHH, HCIOJb3ysd CBOWCTBA KOpHEH

1.3

Hcmonp30oBaThk 3amucud  OONBIIMX W MaJBIX YHCENT C IIOMOIIBIO

JECATUYHBIX ApoOeH u cTeneHel yncna 10

AnrebpandecKkue BhIPAKECHHS

2.1

HpI/IMCHHTL INOHATHUC CTCIICHM C LOCJIbIM II0Ka3aTCJICM, BBIIIOJHATH
Hp606paSOBaHI/IH Bpra)KeHHﬁ, coacpiKammx CTCIICHU C LCJIbIM

IMOKa3aTCjIeM

2.2

BrInoaHaTh TOXKACCTBCHHBIC Hp606p830BaHI/I$I palrOHAJIbHBIX
BLIpa)I(eHHfI Ha OCHOBC IIpaBUJI JEHUCTBUH HaJ MHOTOWICHAMH U

anreOpandeckuMu ApoOsMu

2.3

PacknanpiBaTh KBa,Z[paTHLIﬁ TpéX‘-IJ'ICH Ha MHOXHUTCIIN

24

[IpumensTh mpeoOpa3zoBaHUsl BBIPAKEHUH ISl PELICHHs Pa3IMYHbIX




3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHOU IIPAKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pewars nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M  PALMOHAIIBHBIC
YPaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C JABYMs

MNEPEMCHHBIMU

3.2

[IpoBoauTe mpOCTEHIINE MCCIECIOBAHHUS YPAaBHEHHMM U CHCTEM
ypaBHEHHH, B TOM 4YHCIE€ C MPUMEHEHHEM TpapHUecCKuX
Mpe/ICTaBIeHUI (yCTaHaBIUBATh, UMEET JIM ypaBHEHUE WM CHUCTEMa

YPaBHEHUH pEllEeHus], €CIIU UMEET, TO CKOJIBKO, U MPOYEE)

33

[lepexomuts OT cnoBecHOW  (QopmMyaupoBKM 3amauu K e
anredpanvyecko MoOJIeNM C TMOMOIIBIO COCTABJIEHUS YPAaBHEHMS WU
CUCTEMBl YpPAaBHEHWH, MWHTEPHPETUPOBaTH B  COOTBETCTBHU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN Pe3ysIbTaT

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUSI, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI,
maBaTh  TpapUYECKyr0  WUIIOCTPAIMI0  MHOXKECTBA  pEIICHUM

HCpaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonnMaTh W WCHOJB30BaTh (YHKIHMOHATIBHBIC TOHITHS U S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAYEHUS), ONPEICIATh 3HAYCHHUE
(GYHKIMU TIO0 3HAYCHWIO apryMEHTa, OINpPEIeIsATh CBOWCTBA (YHKITUH

o e€ rpaduky

4.2

Crpoutb rpaduKH IeMEHTAPHBIX (PYHKINN BHUIA:
y=k/x

kix
, Yy =x2, y = x3, y = [X|, onuChIBaTh CBOMCTBA YHUCIOBON (DYHKIMH TO €€

rpaduxy

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus




6.1

Pacno3HaBaTh OCHOBHEIE BHU/bI '—IGTBIpéXYI‘OJIBHI/IKOB, HUX 3JICMCHTHI,

M0JIb30BaThCI UX CBOMCTBAMH Ipu pCUICHNU I'COMCTPHUICCKUX 3a1a4

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECEUYECHMS MeEIUaH TPEYroJIbHUKA

(eHTpa mMacc) B pelieHuu 3a1a4

6.3

Biagere mnonHsTMEM CpenHEH JIMHMM TPEYrOJIbHHKAa W Tpaleuuw,
IPUMEHATh HX CBOWCTBA INpPU PEIICHHMM T'E€OMETPUYECKHX 3a]ad.
[Tonp30oBarbes Teopemont Paneca U TEOPEMOU O MPONMOPLUUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX I pCHICHUA NPAKTUYICCKUX 3a1aYd

6.4

[IpumensaT mnpu3HaKM NOA00US  TPEYTOJIbHUKOB B pEIICHUU

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonb3oBarbest Teopemoit [lugaropa mist perieHns reOMEeTpUIECKUX U
IMPAKTUICCKUX 3aJ1a4. CTpOI/ITB MaTEMaTUYCCKYIO MOACIb B
MPaKTUYCCKUX 3aaadax, CaMOCTOATCIbHO ACJIaThb qepTém U HaXOJIUTh

COOTBETCTBYIOIIHE NJIMHBI

6.6

Bragets NOHATHSMH CHHYyCAa, KOCHMHYCAa M TaHIE€HCAa OCTpPOrO yrja
MPSIMOYTOJIBHOTO TpeyroibHUKa. [lonb30BaThCs ATUMU NOHATHUAMHA

I PEIICHUSA IMPAKTUYCCKUX 3aJa4

6.7

Beraucnsate (pa3auvHBIME  CIIOCOOAMHM) TIIOMIAAL TPEYTOJbHHUKA M
IJIOMIAId MHOTOYTOJBHBIX (uryp (Moams3ysch, TA€ HEOO0X0IUMO,
KaJbKYIITOPOM). [IpUMEHSTh MOJy4eHHBIE YMEHHUS B NPAKTHUYECKHX

3aJadax

6.8

Bnagetp moHATUSMU BIMCAHHOTO U LIEHTPAIBHOTO YyIJla, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yrjaX, yriaxX MeXAy XOpAaMu (CEeKyIIUMH) U
yrie MeXIy KacaTelbHOW M XOPIOHW MpH pelIeHUH FeOMETPHUUYECKUX

3a1a4

6.9

Bnagers mnoHsATHEM ONMCAHHOIO ‘leTHpéXYFOHBHI/IKa, IIPUMCHATDb

CBOMCTBA ONMCAHHOT'O IIeTHpéXYFOJ'HpHI/IKa. IIpH PCIICHUHU 3a]a4

6.10

HpI/IMCHHTL MOJIYYCHHBIC  3HaHHA Ha  IHIPAKTUKE —  CTPOUTH
MAaTEMAaTUYCCKUC MOACIN OJIA 3aJgayd peaJ'IBHOI\/’I JKU3HU U TMIPOBOIUTH
COOTBCTCTBYHOIIUEC  BBIYUCIICHUA C I[PUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMCTPUUN (HOJ'II)3y$ICB, rac HeO6XOI[I/IMO, KaJ'ILKy.]'ISITOpOM)

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

BepOHTHOCTL 1 CTaTUCTHUKA

5.1

Hpe)lCTaBJ'IeHI/Ie JaHHBIX B BUC Ta6J'II/II_I, Auarpamm, Tpa(l)I/IKOB




5.2

MHOXeCTBO , JJEMCHT MHOXECCTBA, IIOAMHOXKCCTBO. OHepaHI/II/I Hazg

MHOKCCTBaMHU: O6’I>CI[I/IH€HI/IC, NnNepeCcCUCHUC, NOIMOJIHCHHUC

5.3

CBoiicTBa omnepaliuili HaJl MHOXECTBAMU: TIEPEMECTUTENILHOE, COUETATENBHOE,

pacnpeenuTenbHOe, BKIIOYEHHS

54

Hcnonp3oBanne rpaduyueckoro MpeACcTaBICHUS MHOXKECTB JUISl OIMUCAHUS

PCAIBHBIX ITPOLCCCOB U ﬂBJICHHfI, I[Ipu pCUICHUU 3aaa4d.

5.5

N3mepenne paccenBaHus JaHHBIX. Jlucnepcus M CTaHIAPTHOE OTKIOHEHUE

YHCIIOBBIX HAO0OPOB. JlarpaMMa paccenBaHus

5.6

DneMeHTapHble COOBITHS ciiydalHOro ombiTa. CiydailHble  COOBITHSL
BepositHoct  coObITHIL. OmNBITBI C PAaBHOBO3MOKHBIMH  3JIEMEHTapPHBIMU
coObiTusiMu. CiydaiiHelii  BbIOOp. CBsI3b MEXIy MAaJOBEPOSTHBIMU H

MPAKTUYECKH JIOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIECTBE M HAYKE

5.7

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTb IIyTH, CYIIECTBOBaHUE
BHCSIUEH BEPILUHBI, CBSI3b MEX/Iy YUCIOM BEPIIMH U yuciioM p&dep. [IpaBuio

yMHOXeHUs. Permenue 3a1a4 ¢ moMopio rpados

5.8

[IpotuBomnonoxubie coObiTus. Juarpamma Oiinepa. OObenuHeHHE U
nepeceyeHne coObiTuil. HecoBMecTHbie coObITHA. Dopmyna CloXeHUs

BEPOSITHOCTEN

59

VYcnoBHas BeposTHOCTB. [IpaBriio ymMHOKeHus. He3aBucrumbie coObITHS

5.10

[IpencraBinenue »sKcnepuMeHTa B BUIE JepeBa. Pemienue 3amad  Ha
HAXO0XKJIEHUE BEPOSTHOCTEH C IMOMOIIBIO JEpeBa CIIY9alHOTO AKCIIEPUMEHTA,

JuarpaMm Ditiiepa

9 KJIACC

Kon

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI

MPOBEPSIEMOT 0
pe3yJabTaTa

0o0pa3oBaTeJLHOM MPOrPaMMbI OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Yucaa 1 BEIYUCICHUS

1.1

CpaBHI/IBaTL U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAIHOHAJIbHBIC

qucia

1.2

BrInoaHaTh apI/I(bMeTI/I‘-IeCKI/Ie JENCTBUSA C palrOHAJIbHBIMH YU CJIAMU,
coucTad YCTHbBIC U IMUCBbMCHHBIC HpI/IéMBI, BBITIIOJIHATH BBIYUCIICHUA C

HppalluOHAIIbHBIMHA YU CJIAMU




1.3

HaxonuTe 3HauyeHus creneHeld ¢ UENbIMU IOKAa3aTels MU M KOPHEH,

BBIYHCJIATh 3HAUYCHUS YHUCJIIOBBIX Bblpa)KeHI/If/'I

1.4

OprrHSITB HCﬁCTBHTCJ’IBHbIC qurciia, BBIIOJHATL HPUKUAKY pE3yiibTaTa

BBIYMCIICHUM, OLIEHKY YHCIIOBBIX BBIPAKEHUI

VYpaBHEHHUS U HEPABEHCTBA

2.1

Pemrare  nuHENHBIE M KBaJApaTHBIE YPAaBHEHHUs, YpPaBHECHMS,

CBOJSIILIMECS] K HUM, IIPOCTEUIINE TPOOHO-pAllMOHAJIbHBIE YPAaBHEHHUS

22

Pemrate cucreMsl IBYX JMHEHHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU
U CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX OJJHO YPaBHEHHE HE SABIIACTCS

JIMHENHBIM

2.3

Pemrate TexcToBBIE 3adaud alreOpanuecKuM CIIOCOO0M C MOMOIIBIO
COCTaBJICHUSI YPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHHMH C JBYMs

NEPEMECHHBIMHA

24

[IpoBoauTe mpoCTEHIINE WCCIECIOBAHUS YpPaBHEHUH W CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduuecKux
MpeICTaBICHUN (HanmpuMep, yCTaHaBIMBAaTh, UIMEET JIU ypaBHEHUE WIH

CUCTEeMa YpaBHEHUM pEIIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars  nuHelHblEe  HEpaBeHCTBa, KBaJgpaTHble  HEPaBEHCTBA,
n300paxkaTh peuieHre HEPaBEHCTB HA YUCIIOBOM MPSMOM, 3aMuChIBAaTh

PEIICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HEPaBCHCTB, CHCTCMbl HEPABCHCTB,
BKIIIOYAKOIIKWE KBAaApaTHOC HEPaABCHCTBO, I/1306pa)KaTB PEIICHUC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allMCbIBATh PCIICHUC C

IIOMOIIIBXO CHUMBOJIOB

2.7

Hcnonn3oBarh HCPABCHCTBA IIPpU PCHICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

Pacmio3nasathb byHKIUN M3y4YEHHBIX BUIOB. IToka3eIBaTh
CXEMaTHYECKH PACIIOI0KEHHE Ha KOOPIUHATHOM IITOCKOCTH IpaUuKOB
¢byaknuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUIMOCTH OT

3Ha4eHUH K03(h(HUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIHIA

3.2

IIoka3kiBaTh CXCMATHUYCCKNU  PACIOJIOKCHUC  HaA KOOpI[HHaTHOﬁ

IUIOCKOCTU TpadukoB (yHKIUH Bumga y = YX, y = |X| U ONHUCHIBAThH




CBOMCTBA (QYHKITHIA

3.3

Ctpouth ¥ wu300paXaTb CXeMaTH4YEeCKH TIpaduKd KBaIpaTUIHBIX
(yHKUUH, ONUCHIBATH CBOMCTBA KBAJIPAaTHYHBIX (YHKIMH IO HX

rpadukam

34

Pacnio3naBare KBajpaTW4Hyr0 (QYHKOHIO 1O (GOpMyle, MPHBOIUTH
NpUMEpbl KBaJpaTHYHBIX (YHKIHMHA W3 pealbHOW KHU3HH, (DU3UKH,

reoOMETPUH

Apudmernueckas U reoOMETpHUUecKas IPorpeccun

4.1

PacriozHaBath apu@mMeTHYECKYIO U T€OMETPUUECKYIO MPOIPECCUU MpU

pa3HbIX crioco0ax 3adaHus

4.2

BbINONHATE BBIYMCIIEHUS C MCIOJIB30BAaHMEM (QOpMYya 7n-TO UJIeHa
apumMeTnyecKoil ¥ reoMeTpHUUecKOi MPOrpeccHii, CyMMbI HEPBBIX N

YJICHOB

4.3

N3obpaxaTs WieHbI MOCIEA0BATEIIBHOCTA TOYKAMU Ha KOOPIMHATHOMN

TIIIOCKOCTH

4.4

Pematp 3amaun, cBSi3aHHBIE C YHCIOBBIMU IOCIIEIOBATENILHOCTIMHU, B
TOM 4YHCIE€ 33Ja4ydl U3 peaJbHOW JKU3HM (C MCHOJIb30BAaHUEM

KaJIbKYJISTOPA, MUGPOBBIX TEXHOJIOTHH)

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHYECKHE (PYHKIUU OCTPBIX YIIOB, HAXOJIUTH C UX
MOMOIIBIO PA3NUYHBbIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEyroJibHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYroJbHHKOB»). Haxomuth  (c

IIOMOIIIBIO KaJ'ILKy.]'IHTOpa) JAJIMHBI U YIJIbL JJIA HETAOIMYHBIX 3HAYECHHUH

6.2

ITonp30oBathCs (bOpMyJ'I&MPI MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXKACCTBOM [UIA HAXOXIACHUA COOTHOIIICHUM

MCKAY TPUTOHOMCTPUYCCKUMHU BCIMYNHAMU

6.3

Hcnonp3oBaTh TCOPEMBbI CHUHYCOB W KOCHUHYCOB IUId HAXOXIACHHUA

PAa3JIMIHBIX J3JICMCHTOB TPCYrOJIbHHUKA («pemeHne TpeerJ'ILHI/IKOB»),




NPHUMCHATH UX IMPU PCHICHUN I'COMETPHUICCKUX 3adaYd

6.4

Brnagers moHsTHSMH TpeoOpazoBaHUs TMOJO0HUS, COOTBETCTBEHHBIX
2JIEMEHTOB MOA0OHBIX ¢uryp. Ilonb3oBaThes CBOWCTBAMHU TMOIO0OMS
POU3BOJBHBIX (QUTYDP, YMETh BBIYUCIATH JJIUHBI U HAXOIUTh YTIIBI Y
noo0HbIX (uryp. [IpuMeHsATh CBOWCTBa MOAOOWS B TPAKTHYCCKHX
3ama4ax. YMeTh TPHUBOJUTH MPUMEPHl MOJOOHBIX (UTYD B

OKpYXKaloIlleM MUpe

6.5

[lonb3oBaTrbcst TeopeMaMu O TPOU3BEACHUM OTPE3KOB XOpA, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[lonp30BaTbCcst  BEKTOpaMH, [OHMMAThb WX TIEOMETPUYECKUH U
(¢u3nueckuil CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX U
¢buznueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

JJId HAXOXKACHUA OJIMH U YTJI0B

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IMMPUMCHATH €TI0 B

PEIICHHUU TCOMETPHUYCCKUX U MMPAKTUICCKUX 3a1a4

6.8

Bnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMeTb BBIYMCIATH IJIOHIaAb Kpyra u ero uacred. Ilpumensars

IMOJIYYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJadax

6.9

Haxonuth ocu miu HeHTpbl CUMMETPUH (DUTYD, TPUMEHSTh JBUKCHUS

IIIIOCKOCTHU B HpOCTCfII.HPIX ClIydasax

6.10

[IpumeHsTh moONy4YeHHBbIE 3HAHUS HA [PaKTHKE —  CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3ajad pealbHON KU3HU U MPOBOIUTH
COOTBETCTBYIOILIME BBIUMCICHHUS C TNPUMEHEHHEM TNoao0us U
TPUTOHOMETpUUECKUX (GYHKIUH (MOJB3yAch, Tae HeoOX0auMo,

KaJbKYJISATOPOM)

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
5 BeposTHOCT 1 cTaTUCTHKA
[IpencraBnenue JaHHBIX B BUAE TaOIHIl, AMarpamMm, TpaduKoOB, HHTEPIPETAIHS
5.1 TaHHBIX. UTeHHWe W MOCTpoeHue TabmuIl, AuarpamM, rpadUKoOB MO pealbHBIM

JaHHBbIM




5.2 [lepecTanoBkU U (pakTOpUaI

5.3 CoderaHus U 4UCIIO COUETAaHUM

5.4 Tpeyronpauk [Tackans. Pemenne 3amau ¢ MCnosib30BaHUEM KOMOMHATOPUKU

5 I'eomerpuueckass BeposiTHOCTh. CirydaifHbIN BBIOOP TOYKM W3 (UTYpbl Ha
' IUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH

5.6 Ucneitanue. Yenex u Heynadya. Cepus UCIBITaHUMN 10 TIEPBOTO ycIexa

57 Cepus ucneitanuii bepuymum. BeposTHOCTH COOBITHI B CEpPUM MCTBITAHUN
' bepnymm

5.8 CrnyyaiiHas BeIMUMHA U pacpe/ielieHne BeposATHOCTEN

- Martemaruueckoe oxugaHue u gucnepcus. llpumepsl MaTeMaTHyecKoro
' 0’KHJaHMs KaK TEOPETUUYECKOTO CPETHEr0 3HAUEHHS BETMUMHbI

510 MaremaTnyeckoe OXHAAHUE WM JUCHEPCUs CIy4alHOW BEJIMYMHBI «UHCIIO

YCIEXOB B CEpUH UCIIBITAHUN bepHymum»

5.11

[Tonatue o 3akoHe OonbpIUX yucen. M3mMepeHue BEPOATHOCTEH C TOMOIIBIO

yacToT. Posib 1 3HaueHune 3akoHa OOJIBIINX YUCEI B IPUPO/IE U 00IIeCTBE




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. IloHsTHE palMOHANBHOTO YHMCIHA, 3alUCh, CPABHEHHUE,
yHOPSAOYMBAHUE PALMOHATIBHBIX YHCE
- Apudmernueckue AeHCTBUS C pallMOHAIBHBIMU YUCIIaMU. Penienue 3anay us3
' peaIbHOM MPAaKTUKHU HA YacTH, Ha IpoOHU
13 CreneHp C HaTypaJbHbIM IIOKa3aTeJeM: OIpeleleHrne, mnpeoOpazoBaHue
' BBIPAKEHUI Ha OCHOBE ONPE/ENICHUS, 3aIIUCh OOJIBIINX YUCE
14 [IpouieHTsI, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M Ha MPOLIEHTHI, PELICHUE 3a/1a4 U3 peaIbHOU MPAKTHKU
Ls [IpumeHeHre TpPU3HAKOB  JEIMMOCTH, pa3joKeHHe Ha  MHOXHUTEIU
' HaTypaJIbHbBIX YHCEll
16 PeanpHble  3aBUCHMMOCTH, B TOM 4Hcle TMpsMas U oOparHas
' MIPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BbIpaXEHUs
51 [TepemenHbIe, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOM. JlomycTuMble
' 3HAYEHMS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXJAYy BeIMYMHAMU B BUIE (DOPMYIBIL.
' Boruncnenus no gopmynam
)3 [IpeoOpa3oBanrie  OYyKBEHHBIX  BBIPRKEHMM,  TOXKIECTBEHHO  pPaBHbIE
' BBIpaKEHUS
2.4 CBoiiCTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM
5 s Onnounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHue, BBIUYUTAHHE,
' YMHO>KEHUE MHOTOYJICHOB
Y @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTO4JIEHOB HA MHOKUTENH
3 YpaBHEeHUA
31 YpaBHeHHe, KOpEHb YypaBHEHHS, NpaBuUiia MpeoOpa3oBaHUs YpaBHEHMS,
' PaBHOCUIILHOCTh YPaBHEHUM
3.2 JIuneliHOE ypaBHEHHME C OJHOW I[EPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO




YPaBHEHUS, PEIICHNUE JIMHEUHBIX YPABHEHUN

CocraBieHMe ypaBHEHUH 10 YCIIOBHIO 33/a4yd. PelieHue TEKCTOBBIX 3a/ay C

33 IMOMOILIbIO YPABHEHHI
34 JIuHeliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH € JByMs I€peMEHHbIMHU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. OyHkinuu
4.1 Koopaunara Touku Ha npssMoun
12 HucnoBsle TPOMEKYTKH. PaccTosiHue MexAy AByMs TOUKAMHU KOOPAMHATHOU
' psIMOM
43 [IpsimoyronpHas cuctema koopauHaT, oc Ox u Oy. AGciucca W opaAuHATa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumepsr rpaduxoB, 3aaaHHbIX GopMmyiaamu. UteHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. 'paduk pyaknuu y = [x|
47 I'paduueckoe permeHne JNHUHEHHBIX YpPaBHEHMM W CHCTEM JIMHEHHBIX
' YpaBHEHUH
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
6 I'eomeTpust
Hauanbnsie noustusi reometpun. Touka, mpsimas, OTpe30K, Jiyd. YTroua. Buss
6.1 yriioB. BepTukaibHble W CMexHbIe YIUbl. buccektpuca yria. JlomaHnas,
MHOTOYTOJIbHUK. [lapanienbHoCTh U NepHneHANKYISIPHOCTD MPSAMBIX
6.2 Cummerpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHMMETPHHU.
' [IpuMepsl cUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHSI C IMOMOIIBKD LHUPKYIS U JIMHEUKU. TpeyroyibHUK.
' BricoTta, Meanana, GuccekTpuca, X CBOHCTBa
6.4 PaBHOOepeHHBIII M paBHOCTOPOHHHMM  TpeyrosbHuUKH. HepaBeHCTBO
' TPEYTrOJIbHUKA
6.5 CBoiicTBa W TpHU3HAKKM paBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3HaKu
' paBEHCTBA TPEYTOJILHUKOB
6.6 CpolicTBa U MPU3HAKK NapajuIeNbHbIX OpsMbIX. CyMMa YIioB TPEyroJbHHKA.




Buemnue yrisl TpeyrojbHUKa

6.7

[IpssmoyronpHblii  TpeyroiapHuk. CBOICTBO MeauaHbl IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IMPOBEIEHHOM K runoreHy3e. lIpusHaku paBeHcTBa

MPSIMOYT'OJIBHBIX TPEYrOJIbHUKOB. [IpAMOYroJIbHBIN TPEYTOJBHHUK C YIJIOM B
30°

6.8

HepaBeHcTBa B TreOMeTpHH: HEPAaBEHCTBO TPEYroOJIbHHKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OojbiieM yrie © OOoJbIIe CTOpPOHE

TpeyroJibHuKa. [lepnenaukynsp u HaKJIOHHas

6.9

I'eomeTpuueckoe MecTo TOYeK. buccekTpuca yriia W CepeMHHBIN

MEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK

6.10

OkpyXHOCTb U Kpyr, XOpAa M JUaMmeTp, HuX cBoiicTBa. Bzaumuoe
pacroJioKEeHHe OKPY)KHOCTH | mpsamou. KacarenbHas ©  cekymas K

OKPY’KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHAsA B YI'OJI. Bromcannas m ommcaHHas OKPY>KHOCTHU

TPEYroJIbHUKA

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHMS

BeposiTHOCTh 1 cTaTUCTHKA

5.1

[IpencraBnenne MaHHBIX B BUAE TaOJHII, JHarpaMM, rpadukoB. 3amoHeHHE
Ta0JHI], YTEHHE U TOCTPOCHHE Iuarpamm (CTOJIOMKOBBIX (CTONOYATBHIX) U
KpyroBbix). UYUrteHue TpadUKOB pealbHBIX MpolleccoB. I3BieueHue
uHpOpMAIIMKA W3 JUMarpaMM H TaOJHIl, WCIOJb30BaHUEC M HHTEPIPETALUS

JaHHBIX

5.2

OmnucarenbHas CTaTHUCTUKA: Cpe€aHee apI/I(bMeTI/I‘ICCKOC, MCJyaHa, pasMmax,
HauOoJblIee U HAUMEHBIIIEE 3HAUCHUS Ha60pa YHCJIOBBIX JAHHBIX. HpI/IMepH

CIIy4ailHOl ©”3BMEHUYUBOCTHU

5.3

CnyyaitHplii SKCHepUMEHT (OMBIT) W chydyaiiHoe coObiTue. BepoaTtHocTh u
yacToTa. Pollb ManoBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B

IIpUupoac U B O6H.ICCTB€. Momnera n HUrpajibHas KOCTb B TCOPUU BCPOHTHOCTGIZ

54

I'pad, Bepmmna, pebpo. CreneHb BepumMHbl. Yucino pédep um cymmapHas
creneHb BepmuH. IIpencranenne o cBsa3Hoctu rpada. Lenu u nuknsl. [lytu
B rpadax. OO0xon rpada (siiepoB nyth). IlpencraBienue 00

OpUEHTHUPOBAaHHOM rpade. Pemenue 3agau ¢ momonpko rpagos




8 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 Yucna v BEIYUCICHUS
1 KBanpatuslii kopeHb u3 umcna. [loHstne 00 wuppanMOHAIBHOM 4MHCIIE.
' JlecsiTuuHbIe TPUOIVKCHUS UPPATMOHABHBIX YHCET
CBoiicTBa apu(METHUSCKUX KBAJPATHBIX KOPHEH W WX NPHUMECHECHHE K
1.2 MPeoOPa30BAHMUIO YMCIIOBBIX BBIPAKECHUH M BBHIYHCICHUSIM. J[elCTBUTEIIBHBIC
qucia
1.3 Crenens C 1eNIbIM TIOKa3atesieM u € cBoiicTBa. CTaHaapTHAs 3aliCh YKCIIa
2 Anrebpandeckue BbIpaKeHHs
2.1 KBanpaTHblii TpEXWIEH, pa3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alredpandecKkoit 1poou
2.3 CrnoxeHue, BRBIUUTaHUE, YMHOXKECHHE, JISTICHUE aIreOpandecKux apooei
2.4 PannonanbHbIe BeIpakeHUS U UX TIpeoOpazoBaHue
3 VYpaBHEHHS 1 HEPABEHCTBA
31 KsagpatHoe ypaBHeHue, ¢GopMmymna KOpHEH KBaJIpaTHOTO YpaBHEHUSI.
' Teopema Buera
3.2 Pemenue ypaBHeHHMi, CBOIAIIMXCS K JIMHEHHBIM U KBAJIpaTHBIM
3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIE YPaBHEHUS
I'padmueckas unTepnpeTanuss ypaBHEHUN C ABYMSI IEPEMEHHBIMU U CUCTEM
3.4 JUHENHBIX YpaBHEHUU ¢ ByMs nepeMeHHbIMU. [IpuMepsl pemieHus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMsI IEpEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 3a71a4 alIreOpanyecKuM CriocoO00M
3.6 YucaoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NepeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJIHOM NEPEMEHHOU
3.10 CucreMbl TMHEIHBIX HEPABEHCTB C OJHON IEPEMEHHOU
4 OyHKIUU
il [Monstne ¢ynkuu. OOMacTh ONpPENENeHHUs ¢ MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrocoObl 3agaHus QyHKIUN
4.2 I'padpux Gpynkuu. Yrenue cBoicTB GyHKINU O €€ rpaduKy
4.3 [Ipumeps! rpadukoB GYHKINNA, OTPAKAOMINX peaTbHbIe MTPOIECCH




OyYHKIMK, OMNUCHIBAIOMIME NPSIMYIH0O M OOpaTHYHO MPOTOPIHOHATHHBIE

- 3aBHCUMOCTH, UX I'pauKu

4.5 OyHKIUU y =x% y = X3

4.6 Oyakun y = [x, y = |x|

4.7 I'padmyeckoe penieHne ypaBHEHUH U CUCTEM yYpaBHEHUI

Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

6 I'eomerpus

6.1 UYersipéxyrosnbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbpHUK, poMO, KBajipaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpamneuus, paBHOOOKas Tparnenus, e€ cBoicTBa U npusHaku. [IpsMoyroabHas
' Tpaneuus

6.4 Merton yaBoenusi Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue TMHUM TPEeYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Tomobue TpeyroabHUKOB, KodpduimeHT mnomodus. Ilpusnaku momo0Ous
' TpeyrojabHUKOB. [IpruMenenue nogo0us npu peneHnH NpakTUIeCKUX 3a1au

6.7 @opmynbl A IUIOIIAAM TPEYrojibHUKA, MapajjienorpamMmma, pomba u
' Tpaneuuu

6.3 CpoiicTBa turomaae reomerpuueckux ¢uryp. OTHOIICHHWE ILIOMIAeH
' MoI00HBIX uryp

6.9 Brluucnenue niomaneil TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' MPaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHFE€HC OCTPOr0 yrja MpsSMOYTrOJIbHOTO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢bynkun yrinos B 30°, 45° u 60°

6.12 BnycanHble M LEHTpanbHbBIE YIUIBI, YroJl MEXAy KacaTelIbHOM U XOpAoM.
' VYTibl MEXY XOpIaMU U CEKYLIUMU

6.13 BrucanHbIe ¥ ONTMCAaHHBIE YETBHIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpyXHocTed. KacaHuwe OKpyXHOCTEH.

OOm1re kacaTenbHbIE K ABYM OKPY>KHOCTSIM




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

5 BeposTHOCTb U cTaTUCTHKA
5.1 [IpencraBnenne JaHHBIX B BHJIE TAONHUL, TUarpaMm, rpadukoB
- MHoOX€ecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Omepanuu  Haj
' MHOXECTBAMU: 00bEMHEHUE, TIepeceueHHe, JOMOTHEHNE
s3 CpoiicTBa onepanuil HaJl MHOKECTBaMU: NIEPEMECTUTEIBHOE, COUETATENLHOE,
' pacnpenenuTenbHOe, BKIIOYCHHS
s4 Wcnonb3oBanue rpaduyueckoro mnpeicTaBI€HUsS MHOXKECTB JUIsl ONUCAHUS
' peaJIbHBIX MIPOLIECCOB U ABJICHUH, IPU PELIEHUN 3aau.
5 W3mepenue paccenBaHus JaHHBIX. Jlucmepcusi W CTaHAAPTHOE OTKJIOHEHHUE
' YHCIIOBBIX HAO0OPOB. JlarpaMma paccenBaHus
DOneMeHTapHble COOBITHS ciydailHOro ombiTa. CiydailHble COOBITHSL
56 BepositHocT  coObITHIL. OmNBITBI C PAaBHOBO3MOXKHBIMH  3JIEMEHTapPHBIMU
' coObitTusiMu. CitydaiiHplii  BbIOOp. CBsI3b MEXIy MaJOBEPOSTHBIMU H
MPaKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B IIPUPOJIE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTb IIYyTH, CYIIECTBOBAHHE
5.7 BHCSTYCH BEPIIMHBI, CBSI3b MEXKy YHCIIOM BEPIIHMH U uncioMm pédep. [IpaBuio
yMHOKeHus1. Pemenue 3a1a4 ¢ nomousio rpados
[IpoTuBomnonoxusie coObiTHsA. Juarpamma Ditnepa. OObenuHeHHE U
5.8 nepeceueHre coObITuil. HecoBmecTHbie coObITHSA. Dopmyrna CIOXKEHUS
BEPOSTHOCTEH
5.9 Ycnosnas BeposiTHOCT. [IpaBuiio ymHoxkenus. HezaBucumblie coObITUS
[IpencraBnenne »skcnepuMeHTa B BHAE JepeBa. PemeHune 3agad  Ha
5.10 HaXOKJICHUE BEPOSTHOCTEH C MOMOIIBIO JEPEBa CIIy4alHOTO HKCIIEPUMEHTA,
quarpaMm Ounepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna v BBIYMCIEHUS
. ParionanpHble YMcna, HWppaloOHATbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIe
' JIECSITUYHBIE POOH
MHOXeCTBO AeHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHbIE YUCIIA KaK OECKOHEUHbIE
1.2 JecATU4Hble ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM

JIECTBUTEIIBHBIX YUCEN U KOOpIIHHB.THOfI prIMOﬁ. CpaBHCHI/IC JIeNCTBUTEIIBHBIX




YHUCCJI

1.3 Apudmernueckue AUCTBUS C IEHCTBUTEILHBIMU YHCITAMH
N3mepenusi, npubImKeHus, oleHKU. Pa3Mepsl 00BEKTOB OKPYKAIOIIETO MHUPA,
14 JUTUTENTHOCTh TIPOIECCOB B OKpyXatomem wmupe. [IpubmmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Okpyrienue uucen. [Ipukuaka u oueHka
PE3yJIbTaTOB BHIYMCIICHUIA
2 VYpaBHEHHUS U HEPABEHCTBA
2.1 VYpaBHEHHUSI C OTHOUN EPEMEHHON
2.2 JInnelinoe ypaBHeHue. Pelienne ypaBHEHUH, CBOISIIMXCS K JINHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Penienne ypaBHeHM, CBOASIINXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs ypaBHEHHM TpEeTbed U
' YETBEPTOM CTENEHEN Pa3JI0KEHNEM Ha MHOKUTENIN
2.5 Pemenne npoGHO-paliioHaIbHBIX YPaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMU U €ro Ipaduk
2.8 Pemenue cuctem AByX TMHEMHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU
20 Pemienue cucteM NBYX ypaBHEHHMI, OJJHO U3 KOTOPBIX JIMHEWHOE, a JIPyroe —
' BTOpPOM CTENEHU
2.10 I'paduaeckas nHTEpIpETALMS CUCTEMBI YpaBHEHUH C ABYMsI IEPEMEHHBIMH
2.11 Pemrenne TeKCTOBBIX 337124 alNreOpandecKuM CIiocoooM
2.12 YucnoBbie HEPABEHCTBA U UX CBOMCTBA
2.13 Penienue nuHeHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
2.14 Pemenue cucteM JTMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM
2.15 KBanpaTHbie HepaBeHCTBa
516 I'padmyeckas uHTepmperanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIByMs
' MepEMEHHBIMU
3 OyHKUIUU
31 Ksampatnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabGona, KoopAWHATHI
' BEPIIMHBI TapaboJibl, 0Cb CHUMMETPUU 1apaldoJIbl
3.2 I'paduxu QyHximii y=kx, y=kx+b 1 ux cBoiicTBa
33 I'paduku pynkimit y=k/x, y = x> u ux cBoiicTBa
34 I'paduxu QyHKIMI , U UX CBOHCTBA
4 UucnoBele MOCIEA0BATENBHOCTH




OHpGI[GHeHI/IC U CIIOCOOBI 3aJlaH{s YUCIIOBBIX IIOCJIEA0BATEIbLHOCTEIA. 3a;[aHHe

+ MOCJIEIOBATEILHOCTH PEKYPPEHTHOU (popMyIioit u popmMysoii n-ro wieHa
12 Apudpmernueckas mnporpeccus. Dopmynasl n-ro  wieHa apuPMETHUECKOM
' IPOrPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB
43 l'eomerpuueckas mnporpeccus. PopMyibl n-ro ujieHa TIE€OMETPUUYECKON
' IPOrPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB
44 N3o0paxkenne wieHOB apu(PMETHUECKOW W TeOMETPUYECKOH IPOrpeccHid
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIA POCT
4.5 CnosxHble POLIEHTHI
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUS
6 I'eomerpus
61 Cunyc, kocunyc, Tanreuc yriaoB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenune tpeyronbHHKOB. Teopema KOCHHYCOB U Teopema CHHYCOB. Pemienue
6.2 IIPAaKTUYECKUX 3alad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nomoo6us. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mpousBencHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEKYyILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop,  mnuHa  (MOAydab) — BEKTOpA,  COHANpPABIEHHBIE  BEKTOPHI,
6.5 IIPOTUBOIIOJIOXKHO  HAlpaBJICHHbIE BEKTOPBL, KOJUIMHEAPHOCTb  BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIIEPALU HAJl BEKTOpamMu. Pa3noskeHue BEKTOpa 1o ABYyM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bexkropa. CkansipHOE NPOU3BEIECHUE BEKTOPOB, IIPUMEHEHUE NS
' HaXO0XJI€HUs JUIMH U YIIIOB
JlexkapToBbI KOOpAMHATHI HAa IJIOCKOCTU. YPAaBHEHUS NPSIMOM U OKPYKHOCTH B
6.7 KOOpJMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPsIMbIX. MeToJ KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.0 JlinHa okpyxHOCTH. I'pasycHas u paguaHHas Mepa yIiia, BBIYUCICHUE JUIMH Iy
' OKPYKHOCTEH
6.10 ITnomane Kpyra, CeKTOpa, CermMeHTa
6.11 JIBIDKEHUS TUIOCKOCTH W BHYTPEHHHE CHMMETpUM Quryp (s1eMeHTapHbIe




npencrasienus). [lapamnenshbiil nepenoc. IloBopor

Kon IIpoBepsiemMblii 3J1eMEHT COleP:KAHUSA
5 BeposTHoCTh U cTaTHCTHKA
[IpencraBnenne naHHBIX B BHJE TaOJHII, TUarpaMM, rpadukoB, HHTEPIpETAUs
5.1 JaHHBIX. YTeHHe W MOCTpOeHHE TalOJWIl, auarpamm, rpa(ukoB IO peabHBIM
JTAaHHBIM
5.2 [lepecranoBkM U (hakTopran
5.3 CoderaHus U 4UCIO COUYETAHUI
5.4 Tpeyronbauk [ackans. Pemenne 3amau ¢ ucnosib30BaHUEM KOMOWHATOPUKHU
5 I'eomerpuueckas BeposTHOCTb. CiyyallHbIi BBIOOpD TOUKM M3 (QUIYphl Ha
' IJIOCKOCTH, U3 OTpe3Ka U U3 AYTU OKPYKHOCTHU
5.6 Ucnpitanue. Yenex u Heynada. Cepus UCIIBITAHUN 10 IEPBOTO ycrexa
57 Cepus ucnbitanuii bepHymnu. BeposiTHocTH cOOBITHII B cepuM HCHBITAaHHUMA
' beprymnu
5.8 CnyyaliHasi BeIMYMHA U paclpeiesIeHUE BEPOSTHOCTEN
50 Maremarnueckoe oxugaHue U gucnepcus. [lpumepsl mMaTeMaTHyeckoro
' 0’KMJIaHUSI KaK TEOPETUYECKOr0 CPETHErO 3HAUEHUS BETNYUHBI
510 MaremaTnueckoe OKHMIAHUE W JUCHEPCUSA CIYy4alHOW BEJIWYMHBI «YHCIIO
' YCIEXOB B CEpUU UCIIBITAHUN bepHymimy»
511 [Tonsitne o 3akoHe OonpIIMX uucen. M3mMepeHHe BEepOSITHOCTEH € MOMOIIbIO

yacToT. Pojib ¥ 3HaUYeHHe 3aK0Ha OOJIBIINX YHCETI B IIpupoac u O6H_IGCTBC




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'0
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBarh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCI0JIb30BaTh IpapUuecKoe NMPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]1a4

U3 JIpYTUX y4eOHBIX TPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUs, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MpPU3HAKU
NEMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUS C  YWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YHCIA, TNPEJCTABIATh YHUCIA Ha KOOPAUHATHOMN
OpsIMOM, OKPYIJIATH 4YKCIA; YMEHHE [ellaTh MPUKHUIKY U OLIEHKY

pe3yibTara BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LEJNBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNT Pa3HOCTH KBAApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAMOHANBHBIE YPABHEHHS C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YObIBaHUS, HaAuOOJbIlIee W HAUMEHbIIEE 3HAYEHUS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHus 3a4ad U3 APYrux
Y4EOHBIX MPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCJEAOBATEIbHOCTEH, (GOPMYIBl CYyMMBI U
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYyI', HAJIOTH, 3a1a4U U3 obmactu YIIpaBJICHUA JIUYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPAXCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKMA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  HIIU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId ITPEACTABIICHUSA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




uHbOpMAIMIO, TPEJICTABICHHYI0 B TallMIAX M Ha JdarpamMMax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIIEPUMEHT), D3JEMEHTApHOE€ COOBbITHE (JIIEMEHTApPHBIN HUCXO[)
CIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTH pPEATbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEpPOSITHBIX COOBITHI B OKpYXKallleM MHpPe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHSI MATEMAaTUKH KAaK HAyKH, MPUBOJIUTH
MIPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOI HCTOpUU

IIpoBepsiemble TPeOOBaAHMS K NPeAMETHBIM pPe3yJibTaTaM
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI' 0
o0mero oopazoBanusi Ha ocHoe ®PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepanuy HaJ MHOXKECTBAMHU; YMEHHE OIEePUPOBATh MOHITHIMHU:
rpad, cBsi3HBIA Tpad, nepeBo, MUK, MPUMEHSTh UX MPU PEIICHUU
3a/1a4; YMEHHE UCIOJIb30BaTh rpaduueckoe MpeicTaBiIeHHe MHOKECTB
JUIsl OTIMCaHUsl PEAVIbHBIX MPOLIECCOB U SBJICHUM, MPU PEIICHUM 3a]1a4

H3 Ipyrux yLIe6HI>IX npeaAMcTOB

15

16
Kon
NpoBepsieMoro
TpeOOBaHUSA

1

2

YmMmenue ONCpUpOBATH MOHATHUAMU: OIIPCACIICHUEC, AKCHUOMaA, TCOpEMaA,
AO0Ka3aTejIbCTBO, YMCHHUEC pacCllO3HaBaTb HCTUHHBIC W  JIOJKHBIC
BbICKAa3bIBaAHHWA, HNPUBOAWUTH IIPUMCPBI U KOHTPIIPUMCEPLBI, CTPOUTH

BbICKAa3bIBAHHW U OTPULTAHUA BBICKA3bIBaHU M




YMeHue onepupoBaTh MOHATHSAMHU: HATypalbHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIUMOCTb HATYpPAJIbHBIX YHCEJ, IPU3HAKU
JEeIMMOCTH, LEJI0€ YHCIIO0, MOJYJIb 4YUCIA, OOBIKHOBEHHas IpoOb U
JecATUYHAsE OpoOb, CTAHIAPTHBIA BUJ YHUCIA, PAIlMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHUYECKUN KBaJpaTHbIH KOPEHb;
YMEHUE  BBINOJHATH  JEWCTBUS C  4YUCIAMH, CpaBHHUBAThb U
YyHOPAIOYMBATh YHCIA, IPEACTABIATH 4YHUCIA HAa KOOPAMHATHOMN
IPsIMOM, OKpYIJIATh 4YMCIIA; yYMEHHUE JeJaTh IPUKUIAKY H OLEHKY

pe3yJibTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATHUAMM: CTENEHb C LEJBIM IOKa3aTelIeM,
apudMeTUYECKU KBaJpPaTHBIH KOPEHb, MHOTOWIIEH, alreOpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTENEHU
OoJIbIlle EAMHMITBI, YMEHHE BBINOJHATH pacuy€rsl 10 ¢GopMyiam,
npeoOpa3oBaHusl IENbIX, JAPOOHO-PAIMOHANBHBIX BBIPAKCHUN U
BBIPAKEHUIN C KOPHSAMH, Pa3J0KEHUE MHOTOWICHA Ha MHOXXHUTEIH, B
TOM 4YHUCJIE C WCIOJIb30BaHHEM (GOpPMYN pa3HOCTU KBaJpaTOB H

KBaJipaTa CyMMbI U Pa3HOCTHU

YMeHue onepupoBath NOHATUSIMU: YHUCIOBOE PABEHCTBO, YpaBHEHHE C
OJHON TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
MEPEeMEHHOM; yMEHHE pelllaTh JUHEIHbIe U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pallMOHANBHBIE YPABHEHHS C OJIHOM MEepEeMEHHOW, CHUCTEMbI
JBYX JIMHEHHBIX YpaBHEHUM, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJ[paTHbIE U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOM
NEPEMEHHOI, B TOM YMCIIe IPU PEeUICHUH 3a]1a4 U3 JAPYruX MpeMeTOB
U TPaKkTUYECKHX 3a/ay; YMEHHE UCIOJb30BaTh KOOPAUHATHYIO
OpsIMYI0O M KOOPJMHATHYIO IJIOCKOCTH JJIsi M300pakKeHHsI pelieHuit

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUSIMU: QYHKIUS, rpaduk GyHKINUH, HYJIU
¢byHKLUY, IPOMEKYTKU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKU
BO3pacTaHMs, YyObIBaHUS, HamOOJblllee M HaUMEHbIIEe 3HAYECHUS
¢byHKIMY; yYMEHHE OIIEpUPOBATH HOHATHSIMHU: npsmMas
IpPONOPLHUOHATIBHOCTD, JUHEHHass (QyHKIMS, KBagpaTHuHas (YHKIMS,
oOpaTHas NpPOMOPLUOHATIBHOCTh, Mapabojia, rumepoosna; yMmeHue
CTPOUTH TpaduKH PYHKIUH, UCIIOIB30BaTh IPaUKU AJIS ONpeIeICHUs
CBOMCTB IIPOLIECCOB M 3aBUCUMOCTEM, JUIsl PELIEHUS 3a1ad U3 APYTrux

y‘-Ie6HLIX npeaAMEeToOB U peaﬂBHOﬁ JKU3HH; YMCHHC BbIpaKaTb




(hopMyliaMu 3aBUCHMOCTH MEXy BETHUYNHAMU

YMmenue OIIEpUpPOBATH HOHSTUAMU: NI0CJIEI0BATENBHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPEeCcCHH;  YMEHHUE
UCTIOJIb30BaTh CBOMCTBA TOCIEIOBATEIBHOCTEH, (POPMYIBI CYMMBI U
oOmiero 4ieHa NpU pelIeHUuM 3a/1ad, B TOM 4YHCIE 3a1ad U3 JIPYTux

y4eOHBIX NMPEMETOB U PEAIbHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX TUIIOB (B TOM 4YMCI€ HA MPOLIEHTHI,
JOJM M YacTH, JBUXKEHHE, padoTy, LEHy TOBapOB M CTOMMOCThb
MOKYTIOK U YCIIyT, HAJIOTH, 33J]aui U3 00JIaCTH YIPaBJIEHUS JIUUYHBIMU U
ceMEeHBIMU  (MHAHCAMM); YMEHHME  COCTaBJIATH  BBIPAKEHUS,
YpaBHEHUsS, HEPaBEHCTBA M CHCTEMbl 110 YCIOBHMIO 3a/1a4H,
HCCIIEI0BATh MOJYYEHHOE PEIlIeHHE U OLEHUBAThH MPaBAON0A00HOCTh

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHnue onepupoBaTh HOHATUSIMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JOMaHasi, yrojl, MHOrOyroJIbHUK, TPEyroJIbHUK, PaBHOOEIPEHHBII
U PABHOCTOPOHHHUU TPEYrOJbHUKH, MPSIMOYrOJIbHBIA TPEYroJbHUK,
MeJraHa, OMCCEKTpUCa U BBICOTA TPEYrOJIbHHKA, YETHIPEXYTOJbHUK,
napajuiesiorpamMmm, poM0, MPSMOYTOJBHHMK, KBaJapar, Tparenus;
OKPYXHOCTb, KPYTI', KacaTejabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; ymeHue pemaTh 3aJadyd, B TOM 4YHCJIE M3 MOBCEIHEBHOMN
JKU3HU, HA HAXOXXJICHUE T€OMETPUYECKUX BEJIMYMH C MPUMEHEHUEM

W3YYCHHBIX CBOUCTB (PUTYp U (PaKTOB
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YMeHue omnepupoBaTh IOHSATUSMHU: PaBEHCTBO (DUTYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSMBIX,
yroil MEXIy MpsSMbIMU, MEPICHIUKYIAp, HAKIOHHAs, MPOEKLHUs,
nonobue ¢uryp, nogo0HbIe TPEYrOIbHUKHU, CHUMMETPHSI OTHOCUTEIIBHO
TOYKH U TPSIMOH; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
noaobue Guryp, napaiaesbHOCTh U NEePIEHANKYISIPHOCTh MPSMBIX B

OKpYyKaromeM MUpe
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YMeHue omnepupoBaTh MNOHSATHAMM: JUIMHA, PAcCTOSIHUE, YIOJ
(BemMuMHA yrja, CMHYC M KOCHHYC YIjla TPeyrojbHHKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKArOILEM
MHUpE; YMEHHE TNPUMEHATh (OpMYNIbl MEepUMETpa U  IUIOLIaIU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUJIOIIAAM Kpyra, oObema

OpsAMOYT'OJIbHOTO ITapaJuICIICIIUIICAd, YMCHUC MNPHUMCHATL NPHU3HAKH




PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpPUTOHOMETPHUECKHE COOTHOLICHHUS VIS

BBIYMCIICHUS AJIMH, PACCTOSIHUM, IUIOIIAAEH

12

YMmenne wn300paxkarth IUIOCKHE (QUTYpBl W WX KOMOWHAIUH,
NPOCTPAaHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJJIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU

CHUMBOJIbBHOMY OITMCAHUIO

13

Ymenue ONICpHUpOBATH MHOHATHAMU MpAMOYTOJIbHAA cucreMa
KOOpAHHAT, KOOPAWHATBI TOYKH, BCKTOp, CcymmMa BCKTOPOB,
MMPOU3BCACHUC BEKTOPA HA YUCJI0, CKAJIAPHOC IMPOU3BECACHUC BEKTOPOB;
YMCHHE HCIIOJB30BATH BCKTOPBI W KOOPAWHATBI JJId MPCACTABJICHUA
JaHHBIX W PEHICHHA 3aJad, B TOM YHCIC H3 OPYIrux yLIC6HI>IX

MPEIMETOB U PEAIbHOM KU3HU
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YMeHue OomnepupoBaTh IMOHSATHSAMHU: CTOJIOMKOBBIE H  KPYTrOBBIE
TUarpaMMbl,  TaONHIBL, cpeaHee  apupMETHYeCKOoe, MeIuaHa,
HauOoJIblliee W HAaWMEHbBIIIEE 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHHME  U3BJIEKaTh, HMHTEPIPETUPOBATH M  MPeoOpa3oBHIBATH
nH(poOpMalHIO0, TNPEACTaBIEHHYI0 B TalOiHMIlaX W Ha AMarpaMMax,
OTpaXarollyl0 CBOWCTBA M XapaKTEPUCTUKU pPEaTbHBIX MPOIECCOB U
SBJICHUN; yMEHHE paclo3HaBaThb HM3MEHYMBBIE BEJIMYMHBI B

OKpY>KaIoIlleM MUpe
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YMeHHne omnepupoBaTh MOHATHAMU: CIYYalHBIA OMBIT (CIydalHbIN
IKCIIEPUMEHT), D3JIEMEHTApHOE COOBITHE (PJIIEMEHTApHBIA HCXO])
CIIy4allHOTO OIBITA, CIIydyailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4YalWHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMHU DJIEMEHTApPHBIMH COOBITHSIMH, YMEHHE pellaTh
3a/la4yd METOJOM OPraHM30BAHHOTO Tepedopa M C HCHOJIb30BaHUEM
IpaBWJia YMHOXKEHHUS; YMEHHE OIICHHBATh BEPOATHOCTH PEaTbHBIX
COOBITHII M SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHI B OKpY)KalIlleM MHPE U B JKU3HH;
3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX
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YmMmenue BLI6I/IpaTb IO AXO AU I/I3y‘IeHHBII>'I METOH MJisd PCHICHUA
3alauu, NpUBOAUTH MPUMCPBI MATCMATUYCCKHUX SaKOHOMepHOCTCﬁ B

OpHUpOAC U KU3HU, pACIIO3HABATH MPOABJICHNUC 3aKOHOB MATCMATHUKHU B




HCKYCCTBE, OIIMCHIBATh OTIEJbHBIE  BBIJAIOIIMECS  PE3YyJIbTaThl,
[IOJyYEHHBIE B XOJE Pa3BUTUA MAaTEMATHKU KaK HAYKH, IPUBOJUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMU

Y BCEMHUPHOHN UCTOpUHU

Kon
NMpoBePsSIEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOTO 00IIET0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUSAMU: MHOXKECTBO, ITOJMHOXKECTBO, ONEPALUH
HaJ| MHOXXECTBaMH; YMEHUE ONEepUPOBATh NOHATUAMU: rpad, CBSI3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUH 3aJa4; YMEHHE HCIOJIb30BaTh
rpajguueckoe TPEICTaBICHHE MHOXKECTB JJIsI ONHCAaHUS pealibHBIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Yy4EeOHBIX IPEIMETOB

YMeHHne omnepupoBaTh IOHATHAMH: OIPENEIEHUE, aKCHOMa, TeOopeMma,
JI0Ka3aTelIbCTBO;  YMEHWE  paclno3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKa3bIBaHUS, IPUBOJUTh NPUMEPBI W  KOHTPIPUMEPBL, CTPOUTH
BBICKa3bIBAHUS U OTPUIIAHUS BBICKA3bIBaHUI

VYMmenne OIICpHUpPOBATH TIIOHATUAMMU: HATYpPAJIbHOC YHCIO, IIPOCTOC U
COCTAaBHOE YHCIIO, JAETUMOCTh HATYpaJbHBIX YHCEN, MPU3HAKU JEITUMOCTH,
[IeJI0€ YUCIIO0, MOJIYJb YKCIia, OOBIKHOBEHHAS JIPOOb M JIeCATUYHAsT JPOOb,
CTaHJAPTHBIA BUJ YMCJIA, PAllMOHAJIBHOE YHCIIO, UPPALUOHAILHOE YHUCIIO,
apudMETUYECKUd KBAAPATHBIH KOPEHb, YMCHHE BBITOJHATH JEHCTBHS C
YHCllaMi, CPaBHUBATh M YINOPSAOYUBATH YHMCIA, MPEICTABIATH YMCIa Ha
KOOPJMHATHON MPSIMOM, OKPYIJISATh YKCIA; YMEHHE JelaTh NPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue onepupoBaTh MOHSTHUSMU: CTEHEHb C LEJIBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJIpaTHbIN KOpEeHb, MHOTOUIEH, ajirebpandeckas 1po0osb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTemeHu OoJblie
€MHUILIBI; YMEHHUE BBIMOJHATH pacuéTel 1o dopmynam, mpeodpazoBaHUs
HENbIX, APOOHO-PALMOHANBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSIMH,
pa3ioXKeHue MHOTOUWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue OIICpHUPOBATh TMOHATHUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HEPABCHCTBO, HEPABCHCTBO C HepeMeHHOﬁ;
YMCHHEC  pClIaTh JIMHEHHBIE H KBaApaTHBIC  yYpaBHCHUA, PO OHO-
palOHAJIBHBIC YPABHCHUS C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHHBIX
ypaBHeHHfI, JIMHEHEIE HEPAaBCHCTBA U UX CUCTEMBbI, KBAJIPATHBIC U I[p06H0-
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIIC IIpHU
peuieHuN 3a4a4 U3 ApYrux IMpEeaAMCTOB W IMPAKTHYCCKUX 3aJad, YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYIO IMPAMYH0 W KOOPAMHATHYKO INNIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATUSMH: (yHKUUSA, rpaduk (yHKIUH, HYIH
(GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHUs,
yObIBaHus, HauOoJibIlleeé W HaWMEHbIee 3HA4YeHUS (YHKIHUU; YMEHHUE
OTEPHPOBATH TOHATHAMHU: TpsiMasi MPONOPHUOHAIBHOCTh, JIMHEHHAS
¢bynkuus, KBagpaTuyHas (QyHKIUSA, oOpaTHas MPONOPIHOHAIBHOCTS,
napaboia, rurnep0oiia; yMEHHE CTPOUTh TpaduKu (YHKIUI, HCIIOIB30BaTh
rpaduKy Ui ONpPENENICHUs] CBOWCTB MPOIIECCOB W 3aBUCHUMOCTEH, IS
pemieHust 3afad U3 JPYruxX Y4eOHBIX TNPEIMETOB M PEANbHOW >KWU3HHU;
yYMEHHUE BBIpaXKaTh (POpPMyIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMeHune ONICpUPOBATH MOHATHUAMU: MTOCICAOBATCIILHOCTD, apI/I(bMeTI/I‘-IeCKafl
U TeOMEeTpHYecKass TMpOTPEeCcCMU; YMEHHE HCIOJIb30BaTh CBOWCTBA
rocjea0BaTebHOCTeN, (OPMYIbl CYMMBI M OOIIEro 4WieHa MPHU PEIICHUU
3a/7a4, B TOM YHCJIE 3a/lad U3 JIPYruX Y4eOHBIX MPEIMETOB U peaabHOM
KHU3HN

YMeHnue pemiats 3a/1la4 pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIH U
4yacTH, JBWKEHUE, paboTy, LIeHy TOBapOB M CTOMMOCTb MOKYIOK MU YCIYT,
HaJOr¥, 3aJa4d W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMU U CeMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBJIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U
CHUCTEMBI N0 YCIIOBHIO 3a/1a4d, HCCIIEIOBATH IIOJYyYEHHOE pEIICHHE H
OLIEHUBATh MIPABJIONOA0OHOCT NOJIYYEHHBIX PE3YJIbTaTOB

YMeHne onepupoBaTh MOHATHIMHU: (PUTYpa, TOYKA, OTPE30K, MpsMasi, JIyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA WU
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeTHIPEXYTOJILHUK,
napaiesiorpaMm, poMO, IPSIMOYTOJIBHUK, KBAAPAT, TPANICIHS;, OKPYXHOCTB,
KpYT, KacaTellbHas; 3HAKOMCTBO C IMIPOCTPAHCTBEHHBIMU (QUTYpaAMH; YMECHHE
pemaTh 3aJa4d, B TOM YHCJIC M3 MOBCEIHEBHOW JXWU3HHW, HA HAXOXJICHHE
TCOMETPUYECKUX BEIMYMH C MPUMEHEHHEM W3yYCHHBIX CBOWCTB (UTYp U
(hakToB
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YMeHue omnepupoBaTh MOHSTUSIMH: PABEHCTBO (UIYp, PAaBEHCTBO
TPEYrOJbHUKOB; MapaieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yroil
MEX1y MPSAMBIMU, TEPIICHINKYIISP, HAKIIOHHAs, POEKIUs, ogooue duryp,
NoJ0OHBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENBHO TOYKH U MPSAMOIi;
YMEHHME pAaclo3HaBaThb pPABEHCTBO, CHMMETPHIO U Togobue ¢uryp,
napauieTbHOCTh U NEPIEHIUKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMmenue ONCpUpOBaATh IMOHATUAMU: JJIMHA, PACCTOSAHHUC, YTOJI (BCJ'II/I‘-II/IHa
yria, CHHYC U KOCUHYC yTJia Tpe}ITOJ'IBHI/IKa), mongazib; YMCHHUEC OLICHUBATH
pa3MEpPLI NPCIAMETOB U 00BEKTOB B OKpYyXXaromeM MHUPE; YMCHUC IIPUMCHATH
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JUNIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa NpAMOYTOJIBHOTO IapaJuIeJICIuIicaa, YMCHHC
NPUMCHATH IPU3HAKNU PAaBCHCTBA TPCYIOJIBHUKOB, TCOPEMY O CyMMEC YIJIOB
TPCYroJIbHUKA, TCOPCMY HI/I(baropa, TPUTOHOMCTPUYICCKHUE COOTHOIICHUA
JJIs1 BBIYUCICHUA OJIUH, paCCTOHHHﬁ, 1 ENEY




12

Ymenne  um3zo0paxkaTh  miockue  GUrypsl W UX ~ KoMOMHanmu,
MPOCTPAHCTBEHHBIE (QUIYpBl OT PYKH, C TOMOIIBIO  YEePTEKHBIX
WHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY MM CUMBOJIBHOMY
OIIHMCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: HPSIMOYTOJIbHAs CUCTEMAa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpa Ha
YHUCIIO, CKaJIAPHOE MPOM3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPBl U KOOPJIMHATHI JUIsl MPEJCTABICHUS JTAHHBIX M PEIIEeHUs 3a/1ad, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pPEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMU: CTOJOMKOBBIE U KPYrOBBIE JUarpamMmbl,
TabIuUIBl, cpeiHee apudmeTnyeckoe, MeuaHa, HauooJblllee 1 HauMeHbIlIee
3HaueHus,  pa3Max  YUCJIOBOTO  Habopa,  yMEHHE  U3BJEKaTh,
HMHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh MH(YOPMALINIO, MPEACTABICHHYIO B
TabMuIAX U Ha JuarpamMmax, OTPa)Kalollyl0 CBOWCTBAa U XapaKTEPUCTUKHU
peaIbHBIX MpPOLIECCOB W SBJICHMM; yMEHHE pAaclio3HaBaTh H3MEHYMBbBIE
BEJIMYMHBI B OKPYXKAIOLIEM MHUpE

15

YMeHue onepupoBaTh TOHATUSMHU: CIyYalHBIA ONBIT  (CIOy4alHBIN
SKCIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (PJIIEMEHTapHBIH  HCXOJ)
CIIy4alfHOTO OTIbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTh COOBITHS;, YMEHHE
HaxXOJUTh  BEPOSITHOCTH  CIy4alHbIX  COOBITUH B OObITaX C
PaBHOBO3MOKHBIMHU JIEMEHTAPHBIMH COOBITHSMM; YMEHUE pellaTh 3afadu
METOJIOM OpPraHU30BaHHOIO Iepedopa U C MCHOJIb30BAaHMEM IpaBHIIa
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOSATHOCTH pEAIbHBIX COOBITHH U
ABJICHUM, NMOHMMATh POJIb IIPAKTHYECKU JOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITUH B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX

16

YMeHne BBIOMPATh MOJIXOANINNA U3yYEHHBIM METOM JJIA PEIICHUs 3aJayH,
MPUBOAWTH TPHUMEPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpojae U
JKW3HHU, pacro3HaBaTh IPOSBIICHHE 3aKOHOB MaTEMaTHKH B HMCKYCCTBE,
OTHCHIBATh OTAENBHBIC BBIJAIONIUECS PE3YNbTaThl, IMOJyYCHHbIE B XOE
pa3BUTHA MaTeMAaTHKH KaK HAayKd, MPUBOJUTH MPUMEPhl MaTEMaTHUECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D 1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
- OOBbIKHOBEHHBIE M JECATUYHbIE JpOOM, MPOLEHThl, OECKOHEUHbIE
' MepUOANIECKUE APOOH
13 PanmonaneHupie uncna. ApudMeTHYECKHE ONEpalUH C PalMOHATBHBIMHU
' YUCIaMH
- JelictButenbHpie uncna. ApugMeTHYecKrue omnepanuu ¢ ACHCTBUTEITLHBIMHI
' YUCIIaMH
s [TpubmxE€HHBIC BBIYMCIICHHS, TPABHUJIa OKPYIJICHUS, NMPUKUIKA U OIEHKA
' pe3ynbTaTa BBIYUCICHUN
2 AnreOpandeckue BhIPaKEHUS
2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TICPEMEHHBIMH )
59 Crenenp ¢ nensiM nokazareneM. CTeneHb C PalMOHAIBHBIM IMOKA3aTEJIEM.
' CBoiicTBa CTENEHU
2.3 MHorousneHsl
2.4 AnrebOpaunveckas 1po0b
) s ApudMeTnuecknii  KOpeHb  HATypallbHOW  cTenmeHu.  JlelcTBus  C
' apuMeTHYeCKUMU KOPHSIMH HaTypallbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA
21 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
' ypaBHEHUH
3s Lensle u ApoOHO-panMoHaNbHEIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnoble MOCNE10BATETbHOCTH
4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN
4.2 Apudmernueckas u reomeTpudeckas mnporpeccun. Dopmyna CIOXKHBIX




MIPOLICHTOB

5 OyHKIMU
Oynknms, crmocoObl 3amanus ¢(yaknuu. [padux  dyHkmuu. OO6nacTh
OTpeNeNieHnusT W MHOXECTBO 3HaueHud ¢(ynkmmu. Hymu  yaxmoum.
5.1. [IpoMexxyTKH 3HAKOTIOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
Makcumymbl W MHHUMYMBl QyHKOuH. HauGonbpimee u HamMeHbIIee
3Ha4YeHHe (HYHKIIUU Ha TPOMEKYTKE
6 KoopaunaTs! Ha MpsAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOTroyroJibHUKH
7.4 OKpYXHOCTb U KPYyT
7.5 H3mepenne reoMeTpuyecKnX BEITUIuH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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