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Pabouast nporpamMmma y4e0HOro Kypca «Auaredpa» 6a30B0ro ypoBHs
IHHOACHUTEJIBHASA 3AIINCKA

AnreOpa SBISETCS OIHMM W3 OMNOPHBIX KYPCOB OCHOBHOTO 00Imiero oOpa3oBaHHS: OHa
o0ecrieynBaeT M3y4eHUE NPYTUX AUCHUILINH, KaK €CTECTBEHHO-HAYYHOrO, TaK M T'YMaHUTapHOTO
[UKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOJOJDKEHHS 00pa3oBaHWS M B TOBCEIHEBHOM KHU3HH.
PazButne y oOydarommxcst HAy4YHBIX MPEJICTABICHUA O MPOUCXOXKICHUHW H  CYIIHOCTH
anredpanvecknx abCTpakiuid, CrIoco0e OTpaKCHHUS MaTeMaTHIeCKOW HAyKOW SIBICHUH U MPOIECCOB
B IIpHUpPO/JIe U OOIIECTBE, POJIM MATEMATHIECKOTO MOICITMPOBAHNS B HAYYHOM ITO3HAHUU H B IIPAKTHKE
CocoOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAUYECTB MBIIIICHHSI, HEOOXOAUMBIX JIJIS
ajanTauu B COBPEMEHHOM LudpoBoM obmiectBe. V3ydenue anredOpsl obOecreurBaeT pa3BUTHE
yMeHHs HaOJ0aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyeT KPUTHYHOCTH MBITILICHUS,
CIOCOOHOCTH apTYMEHTHUPOBAaHHO OOOCHOBBIBATH CBOWM [IEMCTBHS M BBIBOJBL, (HOPMYIHPOBATH
yrBepkaeHus. OcBOoeHHE Kypca anreOpbl oO0ecreYnBaeT pPa3BUTHE JIOTHYECKOTO MBIIUICHUS
o0yJaromuxcs: OHM HWCIOJB3YIOT JIEAYKTHBHBIE M HWHIYKTHBHBIE PAcCYKICHHS, 0000IIeHHe W
KOHKPETH3allui, abcTparupoBanne u aHaioruto. OOydenne anreOpe MmpernoJiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITENTFHON JESITETbHOCTH 00YYaIOLIUXCsl, IOATOMY CaMOCTOSATENbHOE PELIeHHE 3a/1a4
SIBIISICTCS peaT3aliell 1eATEIIbHOCTHOTO MTPUHITUITA 00 yIeHHSI.

B cTpykType mporpamMmbl yaeOHOTO Kypca «Anredpa» it OCHOBHOTO 001Iero oOpa3oBaHUs
OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIHbHO-METOANYECKHE JHHUM: «Yucia W BBIYUCICHHSY,
«AnreOpanyeckne BBIPOKCHUs», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxmas uz 3THX
COJIepKaTeIbHO-METOUUECKUX JIMHUM pa3BUBAETCS HA MPOTSHKEHMHM TPEX JIET U3Yy4eHHUs Kypca,
B3aUMOJICHCTBYS C JAPYTUMHU €ro JUHHSAMH. B Xonae u3ydeHus ydyeOHOro Kypca 0Oydaromumcs
MIPUXOJUTCS JIOTHYECKH PAaCCYXXKJaTh, UCIHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN sI3bIK. B cBs3M C
3TUM B MporpamMmy YydeOHOTO Kypca «AnreOpa» BKJIIOYEHbI HEKOTOpPbIE OCHOBBI JIOI'HMKH,
MIpe/ICTaBJICHHbIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTUYECKOTO 00pa30BaHUs U CHOCOOCTBYIOIIHE
OBJIAJICHUIO OOYUYaIOIIMMUCA OCHOB YHHUBEPCAJIBHOTO MaTeMaTH4ecKoro sizbika. CoaepxaTelbHON U
CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Airedpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Copnepxanne MUHUUA «Yucaa U BBIYUCICHUS» CIYKUT OCHOBOM ISl JAJIbHEUIIEr0 M3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOyYAIOUIUXCS JIOTHYECKOTO MBIILIEHUS, (GOPMUPOBAHUIO
YMEHHSI TOJB30BAThCSl aNrOpUTMaMH, a TakkKe MPUOOPETEHHIO TMPAKTUYECKHMX HAaBBIKOB,
HEOOXOIUMBIX JJIsl TOBCEHEBHOM KU3HU. Pa3BuTHE MOHATHUS O YKCIIe HA YPOBHE OCHOBHOTO O0IIEro
o0pa3oBaHUsl CBA3aHO C pAlUMOHANBHBIMM M UPPAIUOHATIBHBIMU YHUCIaMHU, (HopMHUpOBaHHEM
MPEJICTAaBICHUM O JEMCTBUTEIHLHOM 4MCIE. 3aBEpIICHHE OCBOCHHUS YMCIOBON JTUHHH OTHECEHO K
cpenHemy obiieMy 00paz0BaHUIO.

Cogepxanue IByX alredpanveckux JUHUN — « AnreOpanueckue BEIpKEHUD» U «YpaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYeT (HOPMHUPOBAHHIO y OOYdYaIOIIMXCS MaTeMaTHYeCKOro ammapara,
HEOOXOIUMOTO sl pelIeHHs 3aJad  MaTeMaTHKH, CMEKHBIX TMPEAMETOB U  MPaKTUKO-
OpUEHTHPOBaHHBIX 3amady. Ha ypoBHe OCHOBHOTO o00mIero o6Opa3zoBaHus y4eOHBIH MaTepHal
TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIpAKEHUN. AJredpa 1eMOHCTPUPYET 3HaYCHHE MaTeMAaTHKH
KaK sI3bIKa I IOCTPOCHHUSI MAaTEeMAaTUYECKUX MOJIENIeH, OMMCAHUS MPOILIECCOB U SIBICHUM peaTbHOTO
Mupa. B 3amaum oOydeHuss anreOpe BXOJAT TakKe AaibHEHIIee pa3BUTHE AITOPUTMUYECKOTO
MBIILJIEHHUS,, HEOOXOAMMOTO, B YAaCTHOCTH, JUISI OCBOCHHUS Kypca WH(MOPMATHUKH, U OBJIAJCHHE
HaBBIKAMU JEAYKTUBHBIX paccyxaeHuid. [IpeoOpasoBaHue CHMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUsI, CIIOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPUYECTBY.

Conepxanme QyHKIIMOHATBHO-TpaQUUecKOl TMHUN HALEIEHO Ha MOJXy4eHHe 00yJyaromuMucs
3HaHMA O (YHKIMSIX KaK BaKHEHIIEW MaTeMaTU4eCKOW MOJENH IJis ONMCAHUS W WCCICIOBAHUS
pa3zHo0Opa3HBIX MPOIIECCOB U SBJICHUH B MpHpoJie U odmiecTBe. M3yueHne marepuana criocoOCTByeT



Pa3BUTHIO Y OOYYalOUIMXCsS yYMEHHs HCIIOJIb30BaTh pa3jIMyYHbIE BBIPA3UTEIbHBIC CPEICTBA SI3bIKA
MaTeMaTUKH — CJIOBECHBIE, CHMBOJIMYECKHE, TpaduyecKkue, BHOCHT BKJIaJ B (opMupoBaHHE
MPEJCTAaBICHUNA O POJIM MAaTEMAaTHUKU B PA3BUTHH LUBUIIM3ALNHU U KYJIbTYPBHI.

CornacHo yyebHOMY IJIaHy B 7-9 Kjaccax m3ydaercst yueOHbIH Kypc «Anredpa», KOTOpPBIN
BKJTIOYAET CIICAYIOIINE OCHOBHBIC Pa3/ieNbl coaepKanus: «Hucna u BelYucieHus», «Anredpandyeckue
BBIPAXKCHUA», «YPABHEHUS U HEPABEHCTBA», «DyHKIIMMY.

Ha uzyuenmne yueOHOTO Kypca «Anredpa» otBomutcs 306 wacos: B 7 kimacce — 102 gaca (3
yaca B HeJleN0), B 8 kiacce — 102 gaca (3 yaca B Hezento), B 9 kitacce — 102 vaca (3 gaca B Henenio).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Ymucna v BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE M JAECATHYHBIC, MEPEX0Jl OT OJHOW (POPMBI 3amucH IpoOed K IpYroi.
[lonsiTHE palMOHAIBHOIO 4YMCIIA, 3alUCh, CPaBHEHME, YINOPSAAOUYMBAHUE PALMOHAIBHBIX YHUCEI.
Apupmernueckie IeWCTBUS ¢ PallMOHATIBHBIMHU YHCIaMU. Pemenne 3a1a4 u3 peanbHO MPAaKTUKKA Ha
4acTH, Ha APoOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeJIeM: OIpe/ieieHHne, IpeoOpa3oBaHUE BbIPAKEHUIN HA OCHOBE
OTNpe/iesieHus, 3aich O0IBIINX yucell. [IpoleHTsl, 3anuch NPOLIEHTOB B BUAE APpoOU U JpodU B BHUE
IIPOLIEHTOB. TpY OCHOBHBIE 334U Ha MPOLIEHTHI, PELLICHUE 3a/]a4 U3 PEAIbHOM MPaKTUKH.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 0OpaTHasl MPOTNOPIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

[lepemenHble, 4YHMCIOBOE 3HAYEHHE BBIPAXKEHUS C MEpeMEeHHOM. JlomycTUMble 3HaueHUus
nepeMeHHbIX. [IpencTaBieHne 3aBUCMMOCTH MEX]ly BEIMYMHAMH B BuAe (Gopmynbl. Berunciaenus mno
¢dopmynam. [IpeoOpasoBanrie OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbIE BBHIPAKEHUS, MpaBUiIa
npeoOpa3oBaHMsl CyMM U TPOM3BENCHHI, MpaBuiia PacKpbITUS CKOOOK U TNPHUBEIACHMS MOJOOHBIX
ClIaraeMbIX.

CBoIICTBa CTENEHU C HATYPAIBHBIM ITOKA3aTEIEM.

Opnounenbl u MHorowieHbl. CreneHb MHorowieHa. CrokeHHE, BBIYMTAHHE, YMHOKEHHE
MHOTO4WwIEHOB. POPMyJIbl COKPALIEHHOTO YMHOKEHMSI: KBaJIpaT CyMMBI U KBajpaT pazHocTH. Dopmyina
pa3HOCTH KBaApaToB. Pa3iioikeHre MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHMs, INpaBWiIa NpeoOpa3oBaHUs ypaBHEHMs, DPaBHOCHUIBHOCTb
YpaBHEHUH.

JIuHeitHOe ypaBHEHHE C OJJHOM NMEPEMEHHOM, YUCIO KOPHEH JIMHEHMHOTO YpaBHEHUS, PEIICHUE
JMHEHWHBIX ypaBHeHu#. CocTaBieHHEe YpaBHEHUH IO YCIOBMIO 3aJayM. PeleHne TEKCTOBBIX 3a7ay C
MIOMOIIIBIO YPaBHEHUH.

JluneliHoe ypaBHEHHE C ABYMS NepeMeHHbIMH W ero rpaduk. Cucrema IBYX JIHMHEHHBIX
YpaBHEHMH C ABYMs IepeMeHHbIMU. Perienne cucreM ypaBHeHHH criocoOoM mnoactaHoBKH. [Ipumepst
peleHus TEKCTOBBIX 33/1a4 C TOMOIIBIO CUCTEM ypaBHEHUH.

DyHKUUH

KoopannaTa Touku Ha npsiMmoid. YucioBsle MpoMexXyTKH. PaccTosHue Mexay IByMs TOUYKaMU
KOOPAWUHATHOM MPAMOHA.

[IpsmoyronpHast cucrema koopauHaT, ocu OX m Oy. AlGcuucca W OpAMHATa TOYKH Ha
KOOpAMHATHOM 1utockocTH. [IpumMeps! rpadukoB, 3aaHHbIX popMyinaMu. YTeHne rpadukoB peabHbIX
3apucumocrteil. [lonstue pynkunu. I'padux ¢pynkuuu. CpoiictBa pyHkumid. JIuneitHas GyHKIMS, €€
rpaduk. ['padux pyskiun y = |X|. [paduyeckoe pelieHre THHEHHBIX YPaBHEHUIH U CUCTEM JIMHEWHBIX
YPaBHEHUM.

8 KVIACC

Yuciia 1 BbIYUCICHUSA

KBangpatuslif kopenp u3 uucna. Ilonartue o0 wuppauvoHaabHoM uwucie. JlecsaTuynble
npUOIIMKEHUS HUppalMoHaNbHBIX uucen. CBoiicTBa apupMETHYECKMX KBAJPATHBIX KOPHEH M HX
IpUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BHIPAKEHUN U BHIYMCIECHUSAM. JleiCTBUTENbHBIE YUCTIA.

Crenens ¢ 1ienbpIM IoKazareneM U e€ cBoiictBa. CTaHaapTHas 3alIUCh YHCTIA.

AnreOpandeckue BbIpakeHus. AjiredpanyecKue BbIPasKeHUs1

KBanpaTHblil TpEXUsIeH, pa3iaoKeHUe KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckasi 1po6b. OCHOBHOE CBOMCTBO anredpanueckoil qpodu. CiiokeHue, BHIYUTAHHUE,
YMHOXKEHUE, NeJIeHHe anreOpandeckux apooeil. PanronansHblie BRIpaKEHHS U UX IPE0Opa3oBaHHE.



VYpaBHEHMSI U HEPABEHCTBA. Y PaBHEHUs] U HEPaBEHCTBA

KBanpatHoe ypaBHeHHe, popMyna KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHHUH, CBOJAIIMXCS K JHMHEHHBIM M KBajapaTHeIM. [Ipocteiimme IpoOHO-paluoOHaNIbHBIC
YPaBHEHHUS.

I'padmyeckas wHTEpHpeTanusi ypaBHEHUH C JBYMs IEPEMEHHBIMA M CHUCTEM JIMHEHHBIX
YPAaBHEHUH C JABYMs NEpEeMEHHBbIMU. [IprMepsl pelIeHus] CUCTEM HEJIMHEWHBIX YPABHEHUN C JABYMS
[IEPEMEHHbBIMH.

Pemienne TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CIiocoOOM.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO € OJHON NEpeMEHHOU. PaBHOCUMIBHOCTH
HepaBeHCTB. JInHeilHbIe HEpaBEHCTBA ¢ OJIHOM nepeMeHHON. CrucTeMbl TMHEHHBIX HEPABEHCTB € OJIHOM
IIEPEMEHHOM.

OyHknu. OyHKUUA

[Tonstne ¢ynkuuu. OOIacTb OMpeneNeHUuss U MHOXKECTBO 3HadeHM ¢yHKkuuH. CrnocoObl
3aanus QyHKITUH.

I'paduk ¢pynkuun. Yrenue cBoiictB ¢pyHkuuu no e€ rpaduky. [pumepsl rpadpukoB GyHKINH,
OTPAKAIOIINX PEATTBHBIE ITPOLIECCHI.

OyHKIMM, OMNHCHIBAIOLIME TPAMYI0O M OOpaTHYIO NPONOPLUUOHAIBHBIE 3aBUCHUMOCTH, HX
rpadukn. Pyrkipn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe pemenne ypaBHeHHt 1 cHCTEM
YPaBHEHUM.

9 KITIACC

Yucia 1 BBIYUCICHUSA

PanmonanbHble ynciia, UppalMOHaAIbHbIE YUCIIa, KOHEYHbIE U OECKOHEUHBbIE AECATHYHBIE JPOOH.
MHOX€eCTBO E€HCTBUTENBHBIX YNCEIl, AEHCTBUTEIbHBIC YNCIIA KaK OECKOHEUHBIE JECATUYHBIE JIPOOH.
B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JIEHCTBUTEIBHBIX YACENT U KOOPAUHATHON
MPSAMOI.

CpaBHeHUE IeHICTBUTENBHBIX YUCell, apu(pMETUYECKUE JEHCTBUS C ICHCTBUTEILHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, JJIUTEIBHOCTh IPOLIECCOB B OKPYXKAIOLIEM MUPE.

[TpubnnxéHHOE 3HaYEHNE BEJITMYMHBI, TOUHOCTh NpuOIkeHus. Okpyriaenue uucen. [Ipukuaka
U OLICHKA Pe3yJbTaTOB BBIYUCIICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOISAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOAAIIMXCSA K KBagpaTHbIM. bukBaapaTHoe
ypaBHeHue. IIpumepbl pelieHuss ypaBHEHMHM TpeTbed M YETBEPTOW CTENEHEH pa3joKEHUEM Ha
MHOKHUTEJIH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHUH. PerleHne TEKCTOBBIX 3a7ad anredpanyeckKum
METOJIOM.

VYpaBHeHHe ¢ JABYMS INEpeMEHHbBIMM U ero rpaduk. PemieHue cucreM [BYX JIHMHEHHBIX
YPaBHEHUH C ABYMs IEpEMEHHBIMU. PelleHne cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JUHEIHOE,
a Jpyroe — BTOpoi creneHH. ['paduueckas MHTEpIpeTalUsi CHUCTEMbl YpPaBHEHHH C JAByMs
IIEPEMEHHBIMHU.

PerieHune TeKCTOBBIX 3aj1ay aNreOpanvyeckuM CrocoOoM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemieHue cucTeM IMHEHHBIX
HEpaBEHCTB C OJHOH mnepemeHHoil. KBaapartHele HepaBeHcTBa. ['paduueckas HHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

Oyakunu. OyHKUUH

KBangparnunas ¢pynkuus, e€ rpaduk u cBoiictea. [lapabosa, KOOpaAUHATH BEPUIMHBI MapadoIIbI,
0Cb CUMMETPUHU TTapaboJIbI.

Tpaduxn dynkimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiictaa.



Yucnossle 110CIIEI0BATEILHOCTH. YHCI0BBIE MOCIe10BATEIBHOCTH U IPOrPEeCCHH

[loHATe 4YHMCIOBOM MOCIENOBAaTEIbHOCTH. 3aJaHUE IOCIEAOBATEIbHOCTH PEKYPPEHTHOM
bopmynoit 1 popmyroii N-ro ueHa.

Apudmernueckas U reoMeTpuueckas nporpeccur. @opmyinsl N-ro wieHa apupMeTHUecKoil u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakeHne UICHOB apU(PMETUYECKOH M T'eOMETPUYECKOM MpOrpecchii TOYKaMu Ha
KOOPJIMHATHOM IUIOCKOCTU. JIMHEWHBIN U SKCIOHEHUUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI YYUEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE  pe3yJbTAThl  OCBOCHHUS  HpPOTpaMMbl  yd4eOHOro  Kypca  «AnreOpa»
XApaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHME:

IIPOSIBIIEGHUEM HMHTEpeca K MPOLUIOMY M HACTOSLIEMY POCCHUICKON MaTeMaTHKHU, IIEHHOCTHBIM
OTHOILIEHHUEM K JTOCTH)KEHHUSAM POCCUMCKHX MAaTEMATHKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJIBI, K
MCTIOJIB30BAHUIO ITUX JOCTH)KEHUH B IPYruX HayKax U NPUKIAIHBIX chepax;

2) rpaxiaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBbIO K BBINOJHEHUIO OOS3aHHOCTEM TIpaXJaHWHA U peanus3aluyl €ero Impas,
MIPEJICTAaBICHUEM O MATEeMAaTUYECKUX OCHOBAaX (PYHKIIMOHHUPOBAHUSA Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpoLEAYyp TpaKJaHCKOro o0IiecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO
ATUYECKUX MpOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHH HAayKd, OCO3HAHHUEM
BAYKHOCTHU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTHBHO€ Yy4YacTHE€ B PEIIEHUH MPAKTHUECKUX 3a7ad MaTeMaTH4ecKOn
HaAINpaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMAaTHYECKOTO 0Opa3oBaHUS Ha MPOTHKEHUH Bceil
XKU3HU JUId YCIENIHOM TNpoQeccHOHANbHON MAEATENbHOCTH M Ppa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHUEM HHIUBUAYAIBHOW TPAeKTOPUU OOpa3oBaHUS U KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYeCKOEe BOCIIMTaAHME:

CIOCOOHOCTBIO K 3MOIMOHAILHOMY M 3CTETHUECKOMY BOCIPHUATHIO MAaTEMaTHUECKUX OOBEKTOB,
3a/1a4, PEIICHNH, PacCyXACHUM, YMEHHIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTalMe B JAEATEJbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayyHbIX HpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YelOBEKa, IMPHUPOJAbl M  OOLIecTBa, I[OHHUMAHUEM
MaTeMaTU4eCKON HayKu Kak c(epbl 4eJIOBEUECKON JIEATEIbHOCTH, 3TANOB €€ pa3sBUTHS U 3HAYMMOCTHU
JUIA Pa3sBUTHUS LUBUIM3ALUM, OBJIAJICHUEM S3BIKOM MAaTEMaTHUKH M MaT€MaTU4ECKOM KyJIbTypOoW Kak
CPEACTBOM  IIO3HAHUSA MHUpPA, OBJIAJCHUEM IPOCTCHIIMMHM HAaBBIKAMH  HCCIIEJOBATEIbCKON
NESITEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (opmMupoBaHHEe KYJAbTYPbI 3J0POBbSi H IMOLHMOHAJILHOIO
0J1aronosIy4us:

TOTOBHOCTBIO NPUMEHATh MATEMaTUYECKHE 3HAHHUS B HMHTEPECAaX CBOErO 3/I0POBbs, BEACHHUS
310poBOro o0pasa KHM3HM (3J0pOBOE IUTaHHWE, COAJIAHCUPOBAHHBIM PEXHUM 3aHATHH W OTAbIXa,
perynspHas ¢pu3ndeckas akTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa peQieKCUU, IPU3HAHUEM CBOETO
IIpaBa Ha OIMMOKY U TaKOI'o K€ MpaBa JIpYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCIINTAHHE:

OpUEHTalel Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HaHMW JUIs pelleHus 3ajad B o0jacTu
COXPAaHHOCTH OKPYXKAIOUIEH cpebl, INIAHNPOBAHUS NIOCTYNIKOB M OLIEHKH UX BO3MOXKHBIX NOCIEACTBUN
IUISL OKPYKAIOLIEH Cpefibl, 0CO3HAaHUEM TJI00abHOTO XapaKTepa SKOJIOTHMYECKUX MpoOeM U myTel ux
pelLIeHNs;

8) aganTanms K H3MEHAIIMMCS YCJIOBHAM COLUAILHOM M IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JEMCTBUSIM B YCIOBMSIX HEOIPENEIEHHOCTH, IOBBILIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACATEIbHOCTD, B TOM YHUCJIE YMEHUE YUUTHCS Y APYTUX JIFOJIEH,
npuoOpeTaTh B COBMECTHOM JIEITEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEO0X0AMMOCTBI0O B (OPMHPOBAHMU HOBBIX 3HAHUH, B TOM uwucie (OPMYIHPOBATH HJIEH,
MOHATHUS, TUINOTE3bl 00 OOBEKTaxX M SBJICHUSAX, B TOM YHCIIE pPaHEC HEU3BECTHBIX, OCO3HABaTh
neuuuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE pPa3BUTHE;



CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYyallMIO, BOCIIPUHUMATDL CTPECCOBYIO CUTYAallMIO KaK

BBI3OB,

TpeOyIOIMii  KOHTpPMEp, KOPPEKTHUPOBaTh IPHUHAMAEMble pEUICHUS W  JCUCTBUS,

(hopMyITUPOBATh U OTICHUBATH PUCKU U MOCIEICTBHS, JOPMUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIbTATBI
IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE 1eHCTBUS
ba3oBble Joruyeckue JeMcTBHUA:

BBIABJIATL W XAPAKTCPU30BATH CYIICCTBCHHBLIC IIPHU3HAKKW MATCMATHYCCKUX O6T)CKTOB,
MOHATUH, OTHOIICHUH MEXAy MOHATHAMH, (OPMYIUPOBATH OIpPEICICHUS TOHSITHIA,
YCTaHABIIUBATh CYIICCTBCHHBIH NpPH3HAK KIAaCCH(PUKAIIUU, OCHOBAHHS JJIsi OOOOIICHHS H
CpaBHEHU:A, KPUTEPUH IIPOBOAUMOI0 aHAIIA3A;

BOCIIPUHUMATh, (OPMYIUPOBATH U TPEOOpPa3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIC U
OTpHUIIATENbHBIE, €IUHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3W W MPOTUBOPCUUA B (baKTaX,
JaHHBbIX, H&6J'IIOI[€HI/I$[X U YTBCPKACHUAX, Npcjiaratb KPUTCPUU [JIA BBISABJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

ACJIaTb BBIBOJbI C HCIHOJB30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIIOYeHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

pa3buparh JOKa3aTeNbCTBA MATEMaTUYECKUX YTBEPXKIACHWH (MpsIMble U OT IMPOTHUBHOTO),
MPOBOJIUTH CaMOCTOSITETIBHO HECJIOXKHBIE JIOKa3aTeNbCTBA MAaTEMaTHYeCKHX (aKToB,
BBICTPAaWBAaTh ApryMEHTAllUI0, MPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
cOOCTBEHHBIE PaCCYKICHUS;

BBIOMpATh CHIOCOO perieHust yaeOHOW 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpAThH HanboJIee MOAXOAAIMINNA ¢ YIETOM CaAMOCTOSATEIBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NeCTBUA

WCII0JIb30BaTh BOIPOCHI KaK HWCCIICOBATEILCKUNH WHCTPYMEHT TO3HAHHS, (POPMYIHPOBATH
BOIIPOCHI, (PUKCHPYIOIHE MPOTHBOPEUHE, MPOOJIEMy, CaMOCTOSTEIbHO YCTaHABIIMBAThH
HCKOMOE M JJaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO, MHCHHE,
MPOBOJUTh [0 CAMOCTOSITEILHO COCTABJIICHHOMY IUIAHY HECJIOXKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE HUCCIICOBAHUE IO YCTAHOBIICHHUIO OCOOCHHOCTCH MAaTeMaTHYEeCKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEK Yy COOO;

CaMOCTOSITSIIBHO (POPMYJIMPOBaTh OOOOINEHUS M BBIBOJBI IO pPe3yIbTaTaM IMPOBEAEHHOTO
HaAOJIO/ICHUS, HCCIICJIOBAaHUS, OIICHUBAaTh JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB H 000OIIIEHHIA;

MIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCa, a TAKXKE BBIJIBUTATh MPEIANOI0KEHHUSA O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGora ¢ undopmanmeii:

BBISBJIATE HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAIMU, JAHHBIX, HEOOXOIUMBIX JUIS
pelIeHNs 3a/1a4H;

BbIOMpATh, aHAIM3UPOBATh, CHUCTEMATH3MPOBATh M HHTEPHPETHPOBATH HHMOPMAIHIO
pa3NUYHbIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOMpaTh (GopMy MNpeacTaBleHUs MH(OpPMALMU M WILIIOCTPUPOBATh peELIaeMble 3aJauu
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALUAMU;

OLICHUBATh HAAEKHOCTb WHGPOPMALUU IO KPUTEPHUSAM, NPEIIOKEHHBIM YUUTENIEM WU
c(OpPMYIUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHuKaTHBHBIC YHUBEpPCAIbHbIE y4eOHbIE JeHCTBHUSA:

BOCIPUHUMATh U (OPMYIHUPOBATH CYXKICHUS B COOTBETCTBUM C YCIOBUSMHU U IETSIMH
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U NMHUCHMEHHBIX
TEKCTaX, JAaBaThb IOSICHEHUS II0 XOJAy pEUICHUs 3aJa4yd, KOMMEHTUPOBATh I0JyYEHHBIN
pe3ynbTar;



e B X0Je¢ OOCYKICHHUS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MpPOOIEMBI,
pelaeMoi 3a7auu, BbICKa3bIBaTh UJIEU, HALIEJIEHHbIE HA TIOMCK PELIEHMS], COIIOCTaBIATh CBOU
CYXACHHUS C CYXKJICHUSMU [JPYTMX YYaCTHUKOB JHUajlora, OOHApYXHBaThb pAa3IUUUE U
CXOJICTBO TMO3UIIHNHA, B KOPPEKTHOU (hopMe PopMyaupoBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

® I[IPEACTaBIATh pE3yJAbTaThl PEUICHUS 3alauyM, 3KCIIEPUMEHTA, HUCCIECJOBaHMs, NPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUIGHHS C YYE€TOM 3a7ad Mpe3eHTAUUU H
0COOEHHOCTEH ayTUTOPHH;

® [IOHMMaThb U HUCIOJB30BaTh NPEUMYLIECTBA KOMAHIHOM M UHAMBUAYaJIbHOM pabOTHI NpHU
peneHny yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

® [IpUHUMATh LIE€Jb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATH OpraHU3allMl0 COBMECTHOM
paboThI, pacmpenenars BUABI padOT, IOTOBAPHBATHCS, OOCYKIATh MPOLECC W PE3YJIbTaT
paboTel, 000011aTh MHEHHSI HECKOJIBKUX JTIO/IEH;

® y4acTBOBATh B IPYNIOBBEIX (popmax paboThl (0OCYXJEHHUS, OOMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U JIPYTHE), BBIOJHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOU JEHCTBUS C
JPYTMMHU 4J€HaMH KOMaHJbl, OLIEHHWBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOIYKT IO
KpUTEpUIM, cHOPMYJIMPOBAHHBIM YHACTHUKAMH B3aUMOIEHCTBUS.

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE AeliCTBUA
Camoopranuszaums:

® CaMOCTOSATEIbHO COCTABJIATH IJIaH, alTOPUTM pEIICHUs 3a/Ja4yM (UJIM €ro 4acTb), BbIOUpATh
croco0 pemieHuss ¢ y4€TOM HMEIOUIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHHH ¢ y4ETOM HOBOM HH(OpMAaLIUH.

CaMOKOHTPOJIb, YMOLMOHAJIbHBIH HHTEJVIEKT:

e BIAJETh CHOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3ylbTaTa pELIeHUs
MaTeMaTUYeCKOH 3a1aumu;

® [PEIBUAETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HUKHYTh IIPH PpEIIEHUU 3aJaud, BHOCHUTh
KOPPEKTHBBl B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUBaThb COOTBETCTBHE pe3yibTaTa MAEATEIbHOCTH IOCTABJICHHOM LEINM M YCIOBUSM,
OOBSICHATh NMPUYMHBI JAOCTHKEHHSI WIM HEJOCTW)KEHMs LN, HAaXOAWUTh OIIMOKY, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B 7 kjacce oOyqaromuiics MoJIyquT CIeAyIOLIIe MPeIMETHbIE Pe3YIbTaThl:

Yuciia 1 BbIYUCICHUSA

BbInonHATh, coueTass yCTHbIE W IHUCbMEHHblE NPUEMBI, apuUPMeTHUYEeCKue JeHCTBUSA C
palMOHaIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAXKEHMH, MPUMEHATh pa3HOOOpa3Hble CHOCOOBI U MPHUEMBI
BBIUMCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COJIEpKAIUX OOBIKHOBEHHBIE U IECATUYHbIE JPOOH.

[lepexoauTs 0T 01HON (HOPMBI 3aMKCH YUCEN K APYroi (mpeoOpa3oBhIBATh AECATUYHYIO IpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHUBATh U YIOPSAJOUYMBATh PALIUOHAIIBHBIE YUCIIA.

OxpyryaTh ynca.

BBINOJIHATE TNPUKHUIKY W OLIEHKY pe3yslbTaTa BBIUYMCICHHUH, OLEHKY 3HAa4Y€HWM YHCIIOBBIX
BBIPAKCHUH. BBINOIHATE NEHCTBHS CO CTENEHAMHU C HATypaJbHBIMU IIOKA3aTEIIAMMU.

[IpuMeHATH IPU3HAKU JENMMOCTH, PA3JIOKEHUE HA MHOXKUTEIN HATYPAJIBHBIX YHCEIL.

Pemrate  NpakTUKO-OPUEHTUPOBAHHBIE  3a/a4d, CBSI3aHHBIE C OTHOLIEHUWEM BEIIUYUH,
IIPONOPLUOHAIBHOCTBIO BEJIUMYMH, INPOLICHTAMH, MHTEPIPETUPOBATh PE3yabTaThl peLICHUs 3aaad C
y4€TOM OrpaHHYEHHH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIPasKeHHUs



Hcnonp3oBaTh airedpandyeckyr0 TEPMUHOJIOTHIO M CHUMBOJIMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHA y4eOHOTO MaTepuaia.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPOKECHUN TIPH 33JJAHHBIX 3HAYCHUSX TIEPEMEHHBIX.

BeimosHATe  TipeoOpa3oBaHUsl IENOT0 BBIPAKEHHWS] B MHOTOWIEH NPUBEACHUEM I0I0OHBIX
CJIaraéMblX, paCKpbITUEM CKOOOK.

BrinonHsaTe yMHOKEHUE OJHOYIEHA HA MHOTOYJIEH M MHOIOYJIEHA Ha MHOTOWIEH, MPUMEHSTh
(dbopMyIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymiecTBiIATh pa3iioKEHUE MHOTOWIEHOB Ha MHOXHTENIU C IOMOILBIO BBIHECEHHUS 3a CKOOKHU
00IIero MHOXUTEIIS, TPYIITUPOBKH ClIaraeMbIX, TPUMEHEHHUS (POPMYIT COKPAMEHHOTO YMHOKEHUS.

[IpuMensTh peoOpa3oBaHrs MHOTOYJICHOB JUISl PEUICHUs Pa3JIMYHBIX 3aja4 U3 MaTEMAaTHKH,
CMEXHBIX MPEAMETOB, U3 PEATTLHON ITPAKTUKH.

Hcnonp3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKa3aTeIsIMU JUIsl MPeoOpa3oBaHUS
BBIPAKCHUIA.

YpaBHeHHUs] M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, MPUMEHSA MpaBuja Iepexoda OT
HWCXOJHOTO YPABHEHUS K pABHOCUIILHOMY eMYy. [IpoBepsTh, SIBISAETCS JIM YKCIIO KOPHEM YPaBHEHUS.

[IpuMensTh rpaduuecKre METO I MPU PEIICHUH JTUHEHHBIX YPABHEHUH M UX CUCTEM.

[TonOupate mpuMepsl Map YHCEIN, SBISIONIMXCA PEIICHUEM JHMHEHHOTO YpPaBHEHHUS C JIBYMS
MepeMEHHBIMHU.

CtpouTh B KOOPJIUHATHOM TIJIIOCKOCTH TpadvK JIMHEHHOTO YpaBHEHHS C ABYMS NEPEMEHHBIMU,
MOJIB3YSICh TPpaUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPABHEHUS.

Pemrate cucreMbl JABYX JIMHEWHBIX YPaBHEHHM C JBYMsS NEPEMEHHBIMH, B TOM YHCIIE
rpaduvIecKu.

CocTaBnsaTh M pelaTh JUHEWHOE YPaBHEHUE WM CUCTEMY JIMHEWMHBIX YPaBHEHHUH IO YCIOBHUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4yl MIOJIyYE€HHBIN PE3YNIbTaT.

D yHKUUHA

N300paxkaTh Ha KOOPIMHATHOW MPSMOIl TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpPAWHATaM,
Jy4H, OTPE3KU, HHTEPBaJIbl, 3aIIUCHIBATH YMCIIOBBIC IPOMEKYTKH Ha alre0pandeckoM si3bIKe.

OtmeuaTh B KOOPAMHATHOW MIJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJMHATaM, CTPOUTH rpaduku
TuHEeWHBIX GyHKIUH. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh C NOMOIIBIO (DYHKIMII WM3BECTHBIE 3aBUCHUMOCTH MEX]y BEJIUYMHAMH: CKOPOCTH,
BpeMsi, pacCTOSsIHUE, IIeHa, KOJIMYECTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTh, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHue (GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumarp rpaduueckuil crnoco0 NPEACTaBICHUS W aHanMM3a HHPOPMAIMK, W3BJIEKATh H
UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAdUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xoHniy o6y4yenus B 8 kiiacce 00yJaromuiics moyduT CIEAyIONIIUe MPeIMETHbIE PE3yIbTaThl:

Yucsa v BBIYUCTICHUSA

Hcnonp30BaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX 4YHCENT JJIA
CpPaBHEHHMS, OKPYIJIEHHUS U BBIYMCICHUH, W300pakaTh JEHCTBHUTEIbHBIE 4YHCIA TOYKAMHM Ha
KOOPAMHATHOU IIPSAMOIA.

[IpumeHsaTh MOHATHE apU(PMETHUYECKOTO KBAJIPAaTHOTO KOPHSA, HaXOAWUTh KBaJpaTHBIE KOPHH,
UCIOJIb3YS TpU HEOOXOJUMOCTH  KaIbKYNISATOP, BBINONHATH MpeoOpa3oBaHUs  BBIPAKECHUH,
CoJIepXalluX KBaJpaTHbIe KOPHU, UCTOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb3oBath 3amnucu OONBIINX W MAlIbIX YHCET ¢ TIOMOMIBIO IECATUYHBIX ApOoOei U cTeneHen
yucna 10.

AJaredpanyeckue BbIPaKeHHs

[IpuMeHSTh MOHATHE CTETICHH C [EJTBIM MTOKa3aTeNeM, BBITIOHATH TPe0Opa30BaHus BEIPAKEHUH,
COZEPKAIIUX CTENEHHU C LIEJIBIM ITOKA3aTENEM.

BBITIOJTHATE TOXAECTBEHHBIE MPEOOPa30BaHUS PAMOHAIBHBIX BBIPAKEHHH HA OCHOBE IMPaBHUII
JNEVCTBHUI HaJl MHOTOWICHAMH U alreOpandecKuMH JpOOsIMHU.

PacknanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.



[IpumensaTs npeoOpa3oBaHUs BBIPAXKEHMH Ul PEIICHUS pa3iMyYHBIX 3aJad W3 MaTEMAaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEabHON IIPAKTUKH.

YpaBHeHusI 1 HePaBEHCTBA

Pematp nuHeliHble, KBapATHBIE YPAaBHEHUS U PAllMOHAJIbHBIE YPAaBHEHUS, CBOJSALIUECS K HUM,
CUCTEMBI JABYX YPABHEHUM C JBYMs IE€PEMEHHBIMU.

[IpoBoauTs IpOCTEHIINE MCCIECIOBAHUS YPAaBHEHHMM W CHCTEM YPaBHEHMI, B TOM 4MHCIE C
IIPUMEHEHHEM TpadUyecKuX Npe/CTaBiIeHU (ycTaHaBIMBaTh, UMEET JM YpaBHEHUE WIH CUCTEMa
YpaBHEHUH pEILIeHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).

[lepexonuTh OT ciioBeCHON (HOPMYIUPOBKHU 3aJauu K €€ anreOpanyeckoil MOJENN ¢ MOMOUIbIO
COCTAaBJICHUS YPaBHEHUS WM CUCTEMbl YPaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y IIOJIY4ECHHBIA pe3ysbTar.

[IpuMeHsTh CBONCTBAa YMCIOBBIX HEPABEHCTB JJSl CPAaBHEHHUS, OLIEHKH, pellaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOW MEPEMEHHON M UX CHUCTEMBI, 1aBaTh I'paUyeCcKyl0 WIIIOCTPALMI0O MHOXKECTBA
pelIeHn HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lorumars U MCHOJB30BaTh (YHKIMOHAJIbHBIE MOHSATHUS U S3bIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYeHMsI), OMpPENeNITh 3HaYeHHe (YHKIUU IO 3HAYEHHUIO apryMeHTa, OIpeNesTh CBONCTBA
¢dbyakmn o e€ rpaduky.

Crpouts rpaduKu 3I€eMEHTapHBIX GYHKINNA BUJA:

y=k/x, y=x2, y=x3,y = |X|, y = VX, OICBIBaTE CBONCTBA YHCIOBOH (DYHKIHUH 110 e8 rpaduKy.

K xonIty 00y4ueHus B 9 kjacce 00yJaronuiics moayduT CICTYIONINE TPEIMETHBIC PE3YIbTATHI:

Yucia 1 BBIYUCICHUSA

CpaBHMBATh U YIOPSAA0UYNBATH PAllMOHAIBHBIE U UPPALIMOHAIIBHBIC YHCIIA.

BoimonusaTe apudmernueckre AEUCTBUS C pPAalMOHAIbHBIMU YHCIIAaMH, COYeTas YCTHBIE U
MMACbMEHHBIE NPUEMBI, BBITIOJIHATH BEIYMCIICHHS C UPPALMOHAIBHBIMA YUCIIAMM.

HaxonnuTe 3HaueHHMs CTeNeHEH C LEeJbIMU TOKa3aTeas MU W KOPHEH, BBIYUCIATH 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyrisiTe NE€WCTBUTENBHBIE YWCIIA, BBIIOJHATh NPUKUAKY PE3yJIbTaTa BBIYUCICHUN, OLEHKY
YUCJIOBBIX BBIPAKECHUM.

YpaBHeHUs] M HEPABEHCTBA

Pewrare yiMHElHbIE W KBaApaTHbIC YPABHEHUs, YPABHEHUsS, CBOJSAIIMECS K HUM, MPOCTEHIINE
IpOOHO-PalIMOHAIBHBIE YPABHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUM C JBYMs IEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pematp TekcToBble 3ajauM anreOpanuecKuM CIOCOOOM C TMOMOINBIO COCTAaBJICHUS ypaBHEHUS
WJIY CUCTEMBI IBYX YPaBHEHUM C IBYMS IEPEMEHHBIMU.

IIpoBoauTe IpOCTEHIINE HMCCIENOBAHUS YPAaBHEHHN M CHCTEM YPAaBHEHUH, B TOM YHUCIE C
IpPUMEHEHHEM TpapUUyecKHX MpeACTaBIeHUI (yCTaHABIMBAaTh, UMEET JHM ypaBHEHHE WJIIM CHUCTeMa
YpaBHEHUH pELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U IpoyYee).

Pemate nnHeiiHbIe HEpaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, N300pakaTh peIlIeHHNEe HEPABEHCTB
Ha YHUCIIOBOM IPSIMOM, 3aIIMCBIBATh PEIIEHUE C TIOMOLIBIO CUMBOJIOB.

Pemare cucTeMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIIIOYAOIIME KBaJpaTHOE
HEPaBEHCTBO, M300pa)kaTb pELICHHE CHCTEMbl HEPAaBEHCTB Ha YMCJIOBOW MpsIMOi, 3amuChIBaTh
pELIEHNE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PELIEHUH PA3IMYHBIX 3a/a4.

DyHKUUH

Pacnio3naBate (pyHKIMHM HM3y4eHHBIX BHUIOB. IloKa3bIBaTh CXeMAaTWYECKH PACIOJIOXKEHHE Ha

KOOPIMHATHOM IutockocTH TpadukoB pyHkumit Buma: y = kx, y =kx + b,y =k/x,y=ax2 + bx+c,y =

X3, y =X, Y = |X|, B 3aBHCHMOCTH OT 3HauYeHHH KOI)DHUIHEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.



CtpouTth 1 N300pakaTh CXeMaTHUYECKU TpapUKH KBAPATHUHBIX (DYHKIIMHA, ONMCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKIUH 1O UX rpadukam.

Pacrnio3naBate KBajpaTHuHYIO0 (GYHKLIHIO 1O (opMyle, TPUBOAUTH MPUMEPHI KBaIPAaTUUIHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

YucoBblie NOCIEA0BATEIHLHOCTH U NPOrPeccuH

Pacnio3naBate apu(METHYECKyl0 M TE€OMETPUYECKYIO0 IPOTPECCHU MpPH pasHbIX crocobax
3aJJaHuUs.

BBIMONHATE BBIYMCIIEHUS C HWCHOJb30BaHWEM (OpMylT N-rO dieHa apu(MeTHUecKol u
F€OMETPHUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxkaTh 4WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIMHATHON TUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YMCIOBBIMU MOCJEIOBATEILHOCTSIMM, B TOM 4YHCIE 3a/add U3
peasIbHOM JKHU3HHM (C UCTOIb30BaHUEM KAbKYJIATOPA, UPPOBBIX TEXHOJOTHIA).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 0 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 AJIrCOPAHICCKHE BIpaXCHHA 27 1 0 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 YPaBHCHIA 1 HEPABCHCTBA 20 1 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawratet u rpadpmki. Gynkin 24 1 0 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Tostopenne n 06odmenne 6 1 0 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0



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

8 KUIIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [IOK
1 Uwncna u Beruricnenns. KBajgpaTHpie KOpHH 15 0 0 httos://m.edsoo.ru/7fA17af8
Yucia u BeianciieHnusa. CTeneHb ¢ [eNbIM bu6moreka [IOK
2 7 0 0
ITOKa3aTeNeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 0 bubnuoreka [IOK
KBanpaTHblii TpEXUIIEH https://m.edsoo.ru/7f417af8
4 AnreOpanveckre BHIPaKEHUSI. 15 1 0 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 0 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus 1 HepaBeHCTBA. CHUCTEMBI bubnnoreka [JOK
6 . 13 0 0
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 0 httos://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 PyrKuuH. OCHOBHEIE NOHATH S 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKim. ucrossie dynKimm o 0 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosropenne 1 obobmenne 0 2 0 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTENbHBIE 9 0 0 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
9 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 0 bubmuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBA. CHCTEMBI 14 1 0 bubmuorexa [JOK
yYpaBHEHUU https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 0 httos://m. edsoo.ru/7£419d08
bu6mmoreka [IOK
> Dymicui 16 1 0 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 YucioBble HOCIIEA0BATEIBHOCTH 15 1 0 https://m. eds0o.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 0 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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










MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJibTaTa
1 Yucna v BEIYKCICHUS
11 BeimontHATE,  coueTass ~ YCTHBIE W I[HCHMEHHBIE  NPUEMBI,
' apru(MeTHIECKIE TEHCTBUS C PAIlHOHATEHBIMU YUCIIAMH
HaxomuTh  3HA4YCHWS  YHCIOBBIX  BBIPAKCHHWH,  IPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BBIYHUCIICHUS 3HAUEHUN JAPOOHBIX
BBIPXEHUH, CoJlepKauX 0OBIKHOBEHHBIE U JICCATHYHBIC TPOOH
[lepexomuTs OT oOmHOM (OPMBI  3amUCH  YUCET K  JPyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIHO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATH U YHOPSAI0UMBATH PAlLIMOHAIIbHBIC YUCIIA
1.5 OKpyTJATh Uncaa
BobInonHATE NPUKUAKY W OIEHKY pe3y/bTaTa BBIYMCICHUH, OLEHKY
1.6 3HAUEHUN YHCIOBBIX BBIpAXEHUH. BBIMOMHATH JAEHCTBUA  CO
CTEMEHSIMH C HATYpaJbHBIMH MOKa3aTeNsIMU
17 [IpumeHsATh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHEe Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemarh  mpakTHKO-OpUEHTHUPOBAHHBIE  3a/ay, CBS3aHHBIE C
OTHOILIEHHEM BEJIMYMH, MPOMOPIIUOHATIEHOCTHIO BEJIMYNH,
1.8 MNPOIEHTAMH, HWHTEPIPETHPOBATh pPE3yAbTaThl pEUICHUS 3aJad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIPaXKEHUS
21 Hcnonp3oBarh anreOpandyeckyrdo TEPMUHOJOTHIO U CHMBOJIUKY,

IMPUMCHATH e€ B nmponecce 0OCBOCHUs yqe6Horo Marcpualia




Haxomute 3HadeHuss OyKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
23 BoimonsaTh 1peoOpa3oBaHUs IEJIOT0 BBIPAKEHUS B MHOTOWIEH
' NPUBEJICHUEM TIOJI00HBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
BbINoNHATE YMHOXEHUE OJHOUYWIEHAa Ha MHOTOYJIEH U MHOTOWIEHA Ha
2.4 MHOTOYIEH, TNPUMEHATh (OpMyYNIbl KBajpaTa CyMMBl W KBajpaTa
pa3HOCTH
OcymiecTBIATh pa3ioKeHNE MHOTOUJIEHOB HA MHOKUTEIHU C TIOMOIIbIO
25 BBIHECEHMSI 32 CKOOKH OOIIEro MHOXKHTENS, TPYIIIUPOBKH CIaraeMbiXx,
IpUMEHEHUs (GOPMYJT COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs npeoOpazoBaHUsI MHOTOYJIEHOB JUISl PELICHUS Pa3InYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30Barh CBOMCTBA CTENEHEW C HATypalbHBIMH IOKA3aTeNIIMHU
' JUTSI TIpe0Opa30BaHus BRIPAKCHUIN
3 VYpaBHEHHS 1 HEPaBEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM TI€PEMEHHOW, TPUMEHSS
3.1 IpaBWIa Mepexoa OT UCXOJHOTO YPaBHEHUS K PAaBHOCHILHOMY €MY.
[TpoBepsTh, ABISIETCS JIM YUCIIO KOPHEM ypaBHEHUS
39 [TpumensiTb rpaduueckue MeTOAbl MPH  PEIICHWU JIMHEHHBIX
' YpaBHEHUHN U UX CUCTEM
33 [TonGupate mpuMepsl Hap YUCE, SBISIFOIIMXCS PEIICHUEM JIMHEHHOTO
' ypaBHEHUS C ABYMS IEPEMEHHBIMU
CTpouthb B KOOPIMHATHOM TJIOCKOCTH rpadyK JMHEHHOTO YPaBHEHHUS C
3.4 JIBYMsI TIEPEMEHHBIMU; MOJNB3YACh TpaduKOM, MPUBOJIUTH MPUMEPHI
pellleHus ypaBHEHUs
35 PemaTh cuctembl IBYX JIMHEWHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU,
' B TOM 4YHCIIE TpapruecKu
CocTaBiaTh U pemarh JUHENHOE ypaBHEHUE WM CUCTEMY JIMHEMHBIX
3.6 YPaBHEHUH 10 YCIOBUIO 3a/1a4l, MHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJIY4YEHHBIN pe3ysbTar
4 Koopaunats! u rpapuku. OyHKImu
N300paxkaTh Ha KOOPIMHATHOM MNpPSAMOIM TOYKH, COOTBETCTBYIOIME
4.1 3alaHHBIM KOOpAMHATAM, JIy4d, OTpPE3KH, HHTEpBajbl, 3alHCHIBATh

YHCIIOBBIE MPOMEXYTKH Ha alNreOpandeckoM si3bIKe




Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM IIO 3aJaHHBIM

4.2
KOOpJMHaTaM
43 Crpourts rpadukn nmuHeiHbIX QyHKInA. CTpouth rpaduk GyHKIUU Y
| = I
OnwuceBaTh € MOMOIIBIO (YHKIWH W3BECTHBIC 3aBUCHMOCTH MEXIY
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOUTEIHHOCTD, BPEMsI, 00BEM pabOThI
4.5 Haxoauts 3HaueHre (pyHKIMH 110 3HaYEHHIO €€ apryMeHTa
[lonumars rpaduueckuii cmoco0 TPEACTABIEHUS W aHAJIM3a
4.6 uH(pOpMallMK, W3BJIEKaTh U MHTEPIPETUPOBATH HHGOPMALMIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KUIACC
Kon .
IIpoBepsiemble NpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus
pe3yJibTara
1 Umucna u BRIYUCIIEHUS
Hcnonb3oBaTh  HayalbHble  MPEACTABICHUS O  MHOMXECTBE
11 JNEHCTBUTENBHBIX YUCEN AJISl CPAaBHEHUS, OKPYTJICHUS M BBIYHUCICHUIA,
' n300paxkaTb JEHCTBUTENbHBIE YHCJA TOYKAMU Ha KOOPJMHATHOM
npsMOit
[IpumensaTr mnoHsATHE  apUPMETHYECKOTO  KBAAPATHOTO  KOPHS,
12 HAaXOJWTh KBAaJpaTHbIE KOPHHU, HCIONB3YS MpPH HEOOXOAUMOCTH
. KaJIbKYJSATOP, BBIOJIHATH MpeoOpa3oBaHusl BHIPAKEHUH, COAEPKAIINX
KBaJIpaTHbIE KOPHH, UCIOJb3ysS CBOWCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX M MajblX 4YHCET C IOMOIIBIO
. JIECATUYHBIX JIpo0Oeii u creneHe yncna 10
2 AnreOpanyeckue BbIPaXKEHUS
[IpuMeHATh TOHSATHE CTENEHUW C LEJIbIM I0KAa3aTeleM, BBINOIHATh
2.1 npeoOpa3oBaHus BBIPAKEHHUH, COAEPKAIIUX CTENEHH C IEJIBIM
NI0Ka3aTelneM
25 BoIONHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUsS  PAIlMOHATBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHJI JEeNCTBUI HaJ MHOrOWICHAMH M




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBaIpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensaTe npeoOpa3zoBaHusl BBIPRKEHUH Ui PEIIEHUS Pa3IMYHBIX

3aa4 U3 MaTCMaTHUKHU, CMCIKHBIX IPEIAMETOB, U3 peanLHoﬁ IMPaKTUKKN

YpaBHEHHUS U HEPABEHCTBA

3.1

Pemware nuHENMHBIE, KBaJpaTHbIE YPAaBHEHUS M PAlMOHAIIBHBIC
YpaBHEHUS, CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUW C JABYMs

MNEPEMECHHBIMU

3.2

[IpoBoguTe mpoCTEWIINE WCCIECIOBAHUS YPaBHEHUM U CHCTEM
ypaBHEHUH, B TOM 4YHUCJIE€ C [pPUMEHEHUEM TIpaduuecKux
Mpe/cTaBlIeHU (ycTaHaBIUBaTh, UMEET JIM ypaBHEHUE WM CHUCTEMa

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexoauTs OT cloOBecHOW  (QOPMYIHUPOBKH  3afaud K &
anredpanvyecko MOJIENH C TMOMOIIBIO COCTABJIEHUS YPaBHEHHS WIIU
CUCTEMBl  YpaBHEHUH, MHTEPIPETUPOBATh B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4M MOJTY4YE€HHBIN pe3ylnbTaT

3.4

[TprMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMUSI, OLICHKH,
pelaTh JUHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOU U UX CUCTEMBI,
naBaTh  rpaUuecKkyr0  WJUIIOCTPAIMI0  MHOXECTBA  pelIeHUi

HEPABCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIUU

4.1

I[lonmMaTe ¥ MCIOJIB30BATh (bYHKHI/IOHaJ'IBHBIe IIOHATHUA H A3BIK
(TepMI/IHLI, CHMBOJIMYCCKHUEC 0603Ha‘leHI/I${), OIIpCACIIATL 3HAYCHUC
(1)YHKI_II/II/I 10 3HAYCHUIO aprymeHTa, OIPEACIIATH CBOIiCTBa (bYHKI_[I/II/I

no e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

k/x
, Y =X%, y = X% Yy = x|, onuchIBaTh CBOMCTBA YMCIOBOW (PyHKIMHU TO €€

rpaduxy




9 KJIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0]71 nporpaMmMmsbl OCHOBHOI'O 00111ero 06p33OBaHI/Iﬂ

1

Yucna ¥ BEIYMCIIEHUSA

1.1

CpaBHI/IBaTI) U YIHOpAAOYMBATH pPALMOHAJIBHBIC WM HPPAHOHAIIBHBIC

qucia

1.2

BremonaaTe apI/I(l)MeTI/I‘-ICCKI/Ie I[GﬁCTBPISI C pallMOHAJIBHBIMH 4YHCJIaMU,
coycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMI)I, BBIIIOJIHATHL BBIYHCIICHUA C

HppauOHAJIbHBIMU YHUCJIaMU

1.3

HaxonuTe 3HaueHusi creneHel ¢ LENbIMU TOKa3aTels MU M KOPHEH,

BBIYMCIIATH 3HAYCHH S YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

Oprr.]'IS{TI) HeﬁCTBHTeHBHBIe YHuCiia, BEINIOJIHATE NPUKUIAKY pE3yiibTaTa

BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPOKEHUN

YpaBHEHUS U1 HEPABEHCTBA

2.1

Pemate  nuHelHble W KBaJpaTHbIE YpaBHEHHS, ypaBHEHUS,

CBOJISIIITUECS] K HUM, NTPOCTEHUIINE TPOOHO-PAIMOHATILHBIE YPaBHEHUS

2.2

Pemath cuctemMbl IBYX JTUHEHHBIX YPAaBHEHUN C IBYMS EPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHUI, B KOTOPBIX OJTHO YpaBHEHHUE HE SIBISETCS

JIMHEHHBIM

2.3

Pemats TekcToBBIE 3agauM aJIFC6paI/I‘{eCKI/IM crmocoboM ¢ IIOMOIIBIO
COCTABJICHUA YPAaBHCHHA WM CUCTEMbI [BYX ypaBHeHI/Iﬁ C IBYMs

INEPEMCHHBIMU

2.4

[IpoBoauTe mpocCTEHIIME UCCIEIOBAaHUS YpPaBHEHUM M CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM Trpaduyeckux
npezcTaBieHuit (HanpuMep, yCTaHaBIUBATh, UMEET JIM YpaBHEHUE WU

cucreMma ypaBHeHI/Iﬁ peueHus, €Ciin UMECT, TO CKOHBKO)

2.5

Pemats JIMHEIHBIE HCPAaBCHCTBA, KBaApaTHBIC HCpPaBCHCTBA,
I/I306pa)l(aTB PCHICHNUEC HCPABCHCTB HaA YK CIOBOM prlMOfI, 3aIllMChIBATh

peuIcHuEC C IMMOMOIIBIO CUMBOJIOB

2.6

Pemate cuCTeMBI JTHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,

BKJIIOYAOIIUC  KBAaAPaTHOC HCPABCHCTBO, I/I306pa)KaTb peIICHuC




CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpSIMOfI, 3aIlMUCbIBaTh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 3a1a4

DOyHKIUU

3.1

Pacno3naBate  (yHKIMH  HW3Yy4CHHBIX  BHA0B.  [loka3wIBaTh
CXEMAaTHYECCKH PACIIOI0KEHUE Ha KOOPIMHATHOM IIOCKOCTH rpaduKkoB
byukiuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HaueHUH K03(pPUIIMEHTOB, OMUCHIBATh CBONCTBA (PYHKIUI

3.2

[Ioka3piBaTh CXEMaTUYECKHM PACIIOJIOKEHHE Ha  KOOPJIMHATHOMN
IUTOCKOCTH TpadukoB QyHKIMA Bupa Y = VX, Y = |X| U omnmcHIBaTh

CBOMCTBa (PyHKIMI

3.3

Crpoutb u wu300pakarb cXeMaTH4eCKH TpaduKd KBaJpaTUUYHBIX
GyHKIMI, ONUCHIBATH CBOMCTBA KBaApaTUYHBIX (YHKIUH IO HUX

rpadukam

3.4

PacnioznaBath KBagpaTH4HYIO (QYHKIHMIO IO (QopMmyse, MPUBOIUTH
OpUMephl KBaJApaTUYHBIX (PYHKIUA M3 peaqbHOM >KU3HU, (DU3HKH,

reOMETPUH

Apudmernueckas U reOMeTpHUecKas POrpeccuu

4.1

PacnioznaBath apudMeTHUECKyI0 U F€OMETPHUUECKYIO MPOTPECCUH MpU

Pa3HbIX crocodax 3aJaHus

4.2

BbInoHATE BBIYMCIIEHUS C MCIOJIB30BaHHEM (GOpMya N-TO uJIeHa
apuMeTHUYecKoil U reOMETPUUECKON MPOTrPECCHii, CyMMbI MEPBHIX N

YJICHOB

4.3

I/I306pa)KaTL YJICHBI ITOCJICA0OBATCIbHOCTH TOYKaMM Ha KOOpI[HHaTHOﬁ

IJIOCKOCTH

4.4

Pemate 3aaa4u, CBA3aHHBIC C YHMCJIOBBIMU ITIOCICIOBATCIIBHOCTAMU, B
TOM YHCIC 3aJayu M3 peaHbHOﬁ KHU3HHU (C HCIIOJIb30BAHHUEM

KaJIbKYJIATOPA, IIUPPOBBIX TEXHOJIOTHIT)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k npyroi. [loHsATHE panMOHANBHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue AeHCTBUS C pallMOHATBHBIMU YnciIaMu. Pemienue 3agay u3
' peaibHOM MPAaKTUKHU HA YacTH, Ha IpOOHU
13 CreneHp ¢ HaTypaJbHbIM I[IOKa3aTeJeM: OIpeleNeHne, npeodpazoBaHue
' BBIPaKEHUI Ha OCHOBE OMpE/IeNICHUs, 3aIUCh OOJIBIINX YUCE
14 IIpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOM M IpoOH B BHJE NMPOLIEHTOB.
' Tpu 0oCHOBHBIE 3a1a4M HA IPOLIEHTBI, PELICHHUE 3a1a4 U3 PEaIbHON IPAKTUKU
15 IIpumeHeHME  NPU3HAKOB — JEIMMOCTH, Pa3jOXEHHWE Ha  MHOXKHUTEIU
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTM, B TOM 4Hcle IHpsMas U oOpaTHas
' IPONIOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIpaKECHUS
21 IlepemeHHBIE, YUCIOBOE 3HAYCHUE BBIPAKEHUS C IepeMeHHOU. [lomycTrmMble
' 3HAUEHUS IEPEMEHHBIX
. [IpencraBneHne 3aBUCHMOCTH MEXJIy BEJIMUYMHAMU B BUIE (OPMYIIBL.
' Beraucnenus no popmynam
23 IIpeobpa3oBanne  OyKBEHHBIX  BBIPAXEHHMH, TOXKJIECTBEHHO  DPAaBHBIC
' BBIPAKEHUS
2.4 CBoJicTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM
25 Opnounensl 1 MHOrowieHsl. CreneHb MHorowieHa. Cll0)KeHHE, BBIYMTAHHUE,
. YMHOKE€HUE MHOTOWJIEHOB
26 @opMysbl COKPAIIEHHOTO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOIOWIEHOB HA MHOXKUTEIU
3 YpaBHeHU
3.1 VYpaBHeHHe, KOPEHb YypaBHEHUS, IpaBWia NpeoOpa3oBaHUS YpaBHEHHUS,




PaBHOCHUIIBHOCTb YPaBHEHUU

JIuHeiiHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YHMCIO KOPHEWU JIMHEHHOTO

32 YPaBHEHMS, PELICHUE JINHENHBIX YPAaBHEHUI
33 CocraBiieHHE ypaBHEHUH 110 YCIIOBUIO 33/1a4yM. PeleHne TEKCTOBBIX 3a/1ad C
' IIOMOIIBIO YPABHEHUI
3.4 JIuHeliHOe ypaBHEHUE C JBYMS IIEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JHMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue
3.5 CUCTEM YpaBHEHMH criocoOoM MOJCTaHOBKH. [IpuMepsl pemieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU
4 Koopaunats! u rpapuku. ®yHkinuu
4.1 Koopaunara Toukn Ha npsMoi
42 HucnoBsle TPOMEXKYTKH. PaccTosiHue Mexay IByMs TOUKAMH KOOPAMHATHOU
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. AOcmucca u opAnHATA
' TOUYKU Ha KOOPAMHATHOM IJIOCKOCTH
a4 [Ipumepsr rpadukos, 3agaHHbIX (GopMynamu. UteHune rpadukoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynknuu y = [X|
A7 I'paduueckoe pemieHne JNUMHEHHBIX ypPaBHEHHMH M CHCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 UYucna u BeIYMCIEHUS
11 KBangpatHblit kopeHb u3 uwncna. IloHsaTHe 00 uppanMoOHAIBHOM YHCIIE.
' JlecaTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W MUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIOBBIX BBHIPAKEHUN U BBIYUCIECHUSAM. JefiCTBUTENbHbIE
qucia
1.3 Crenens ¢ 1enbIM MoKazareneM U e€ cBoiictBa. CTaHgapTHas 3allich YKCia
2 AnreOpanyeckue BbIpaXKeHUS




2.1

KBagparHslii TpEXUWIEH, pa3jIokKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIN

2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOWMCTBO anredpandeckoit Apoou

2.3 CrnosxeHue, BBIYUTaHUE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit

24 PannonanbHbIe BbIpaKE€HUS U UX TIPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA

31 KBanparHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJApaTHOIO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM

3.3 [pocteiimme qpoOHO-paMOHATIBLHBIE YPAaBHEHHS

I'paduueckas MHTEpIIpETaNsl YPaBHEHUN C JIBYMS TIEPEMEHHBIMH U CHUCTEM
3.4 JMHENHBIX YpaBHEHHU C IBYyMs mnepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU

3.5 Pemenne TeKCTOBBIX 337124 anreOpandecKuM CIocoOoM

3.6 UmcnoBble HEPaBEHCTBA U X CBOWCTBA

3.7 HepaBeHcTBO ¢ 071HOM TTepeMeHHO

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOM

3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMEpEeMEHHON
4 OyHKIIUA

i1 [lonstne ¢ynkuu. OOMacTh ONpPENEICHHUSs M MHOXECTBO 3HAYCHH
' ¢dbyakuun. CriocoObl 3a1aHus QYHKITAN

4.2 I'paduk pynkiuu. Urenue cBoWCTB HyHKIMH 1O e€ rpaduKy

4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAIOIINUX pPeaTbHbIE TPOIECCH

a4 OYHKIMM, OMNHUCHIBAIOIIME NPSIMYI0O U OOpaTHY0 MPONOPIUOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaduKu

4.5 Oynkumu y =x7 y = x?

4.6 Oyukuuu y = [x, y = |x]|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUS




Yucna ¥ BEIYMCIIEHUS

PaL[I/IOHaJIBHLIe yrciia, HUppalUOHAJIBHBIC 4YHCJId, KOHCYHBLIC U OECKOHEUYHbBIE

11 JeCATHYHBIE IPOOH
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEIN, IEHCTBUTEIBHBIEC YUCA KaK OECKOHEYHBIC
12 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEXy MHOXKECTBOM
' NEMCTBUTENBHBIX YUCET U KOOPAUHATHOM npsiMoil. CpaBHEHHE JE€MCTBUTEIBHBIX
qucel
1.3 ApubdmMernueckue TeUCTBUS C JCHCTBUTEIHLHBIMU YHCIIAMU
N3mepenusi, npubmkenusi, oieHKU. Pa3mepsl 00BEKTOB OKPYKAIOIIEro MUPa,
14 JUINTENBHOCTh TPOIIECCOB B OKpyxawmeM wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuoOamxenus. Oxpyriaenue uucen. [Ipukuaka u oreHka
pe3yJAbTaTOB BHIYMCICHUIA
2 VYpaBHEeHUS 1 HEpaBEHCTBA
2.1 VYpaBHeHHs ¢ OJHOM IepeMeHHON
2.2 JIuneitnoe ypaBHeHue. Pemienue ypaBHEHUM, CBOISAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pellienre ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss YypaBHEHUM TpPEThbed W
' YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTENIN
2.5 Pemenne npoOHO-paliMOHATIEHBIX YPABHECHUI
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemienue cucrem IByX TUHEHHBIX YPABHEHUN € JBYMs IEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMi, OJJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
. BTOPOU CTENEHU
2.10 I'padmueckas uHTEpIIpETALIMS CUCTEMBI YPABHEHHH C IBYMS IEPEMEHHBIMU
211 Perienne TeKCTOBBIX 33aau alreOpandeckuM crocoOom
212 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue MuHENHBIX HEPABEHCTB C OJJHON NTEPEMEHHOMN
2.14 Pewrenne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON
2.15 KBanpaTHbsle HEpaBeHCTBA
216 I'paduueckast mHTEpHpeTanyss HEPABEHCTB W CUCTEM HEPABEHCTB C JBYMS
' IIEPEMEHHBIMU
3 OyHKIIUU




KBamparnunas ¢ynkums, e€ rpaduk u cBoicrBa. [lapabGosia, KOOpAUHATHI

3 BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduku pynkumii y=Kx, y=kx+b u ux coiicta

3.3 I'paduku pynkumii y=K/x, y = X* u ux cBoicraa

3.4 I'paduky QyHKIMI , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

41 Omnpenenenre 1 cnocoObl 3aJjaHKsI YUCIOBBIX MOCIEN0BAaTEILHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyiio U Gopmysioit N-ro dieHa

49 Apudmernueckas mnporpeccus. Dopmynbl N-ro  wieHa apupMeTHUECKON
' MIPOrpPECCUH, CYMMBI MIEPBBIX N UIEHOB

43 I'eomerpuueckas mporpeccuss. @Popmynsl N-r0  WIEHA T'€OMETPUUYECKOMN
' MIPOrPECCUH, CYMMBI TIEPBBIX N UIEHOB

44 N300paxkenne usieHOB apupMETHUYECKOH U TeOMETPUYECKONW Mporpeccuit
' TOYKaMHU Ha KOOPJUHATHOM MIIOCKOCTH. JIMHEWHBIA W SKCITOHEHIIMATbHBINA POCT

4.5 CrnoHBIE POIICHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIETr0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHHe onepupoBaTh NOHATUSMU: MHOXECTBO, IOJMHOXECTBO, OIEpaluu
HaJl MHOKECTBAMH; YMEHHUE OTEPUPOBATh MOHATUAMU: Tpad, CBSI3HBIN rpad,
JIEPEeBO, LHUKJ, IPUMEHATh MX NPU PELICHHUM 33]a4; YMEHHE HCIIOJIb30BATh
rpaduueckoe MmpeacTaBIeHHe MHOKECTB JJIsl ONKMCAHUS PEaJIbHBIX MPOLECCOB

U SIBJICHU, TP PEIICHNH 3a]a4 U3 JPYTUX Y4eOHbIX IPEeIMETOB

YMeHHne omnepupoBaTh MOHATHSAMH: OIpPENEIEHUE, aKCuoMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHME PACIIO3HABATh UCTUHHBIE U JIOJKHBIE BBICKA3bIBAHUS,
MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPULIAHUS

BBICKa3bIBAaHUH

YMeHue oneprupoBaTh MOHATHSIMU: HATYPAITLHOE YUCIIO, POCTOE U COCTAaBHOE
YUCJI0, JCIMMOCTh HATypadbHBIX YHCEI, TPU3HAKU JCITUMOCTH, IIeJI0€ YUCTIO,
MOJYJIb YUCIIa, OOBIKHOBEHHAS ApOO0b U IeCATUUHAs IpO0b, CTAaHIAPTHBIN BUA
YKclia, PAlMOHATBHOE YHCIO, UPPALMOHATIBHOE YHUCIO, apu(MeTHdecKuil
KBaJIpaTHBI KOPEHb; YMEHHUE BHIMIOJIHATh JEHCTBUSI C UUCIaMH, CPAaBHUBATD U
yIOPSAOYUBATh YHUCHA, MPEJCTABIATh 4YHMCIA HAa KOOPAWHATHOM MpPSIMOH,
OKpYTJISITh YHUCJA; YMEHHE [leNaTh MPUKHUIKY M OIEHKY pe3ylbTara

BBEIYMCIICHUN

YMeHue omnepupoBaTh MOHSATHSMHU: CTENEHb C LEJIbIM IOKa3aTeleM,
apumMeTHyecKuil KBaJpaTHBIM KOpEHb, MHOTOWIECH, ajredpanyeckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOW CTENEeHH OOJIbIIEC €IUHULIBI,
YMEHHE BBITIOJHATH PAcUYETHI MO (popmynaM, mpeoOdpa3oBaHUs LENbIX, JPOOHO-
palMOHANbHBIX BBIPAKEHUH W BBIPAKEHHH C KOPHSIMH, pa3loKEeHHE
MHOTOYJIEHA Ha MHOXHTEIH, B TOM YHCIE C HCIOIb30BaHHEM (opMyI

Pa3HOCTU KBAaApPATOB U KBaJApaTa CyMMBI U PA3HOCTU

YMeHue onepupoBaTh MOHATUAMU: YHACIOBOE PABEHCTBO, YPABHEHUE C OJJHOM
IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHE
pemiate JMHEHHBIE ¥ KBaJpaTHbIE ypaBHEHHUS, JPOOHO-pAllMOHAIBHBIC
YPaBHEHHUS C OJHOM IEPEMEHHOM, CUCTEMBI IBYX JIMHEHMHBIX YpPaBHEHUMU,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U IPOOHO-paIlIOHATILHBIE
HEpPABEHCTBA C OJIHOW IEPEMEHHOM, B TOM YHCIIE INPU PELIEHUH 3a4ad U3
IpYyruxX TIPEeIMETOB M IMPAKTHYECKHX 3aJa4; YMEHHUE HCIOJIb30BaTh
KOOPJIMHATHYIO TPSMYI0 W KOOPJAWHATHYIO IUIOCKOCTh ISl W300pa)KeHUs

pELIEHUI ypaBHEHU, HEPABEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATUAMH: (QYHKIUS, rpaduk QyHKIUH, HYIU
(GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKA BO3pPACTaHU,
yObIBaHUS, HAWOOJIbIIIEE M HAWMEHbBIIEC 3HAYCHHS (QYHKIHNH, YMEHHUE
ONEpPHPOBATh  MOHATHAMH: TMpsiMas  MPONOPHHUOHAIBHOCTh,  JIMHEWHAs
¢bynkuus, KBagpaTtuuHas —(QyHKOHMS, oOpaTHas MPOTMOPLUUOHATBHOCTD,
napabosa, runepOoia; yMeHHE CTPOUTHh TIpaduku (YHKIMIA, HCIIOIB30BaTh
rpaduKy Ui ONpPENENCHUsT CBOWCTB MPOLIECCOB M 3aBUCHUMOCTEH, IS
pelIeHus 3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB M PeabHON JKU3HU; YMEHHE

BBIpAXaTh POPMyJIaMH 3aBUCHMOCTH MEXY BETMIMHAMHU

YMenune ONICpUPOBATH MOHATHUAMU: MOCICAOBATCIIBHOCTD, apI/I(l)MCTI/I‘IeCKaﬂ u
reoMeTpuueckas  MpPOTPEcCHM;  YMEHHE UCIIOJIb30BAaTh  CBOMCTBA
MOCJIE0BATENbHOCTEN, (HOPMYNIBI CyMMBbI M OOIIET0 4WjieHa MpH pPEeLIeHUH

3a/1a4, B TOM YHMCJIE 3a/1a4 U3 IPYTUX yYEOHBIX MIPEIMETOB U peaIbHOM JKU3HU

YMeHnue pemaTth 3aa4ud pa3HbIX TUIOB (B TOM YHMCIIE€ HA MPOIEHTHI, 0 U
4yacTH, JABIM)KEHUE, paboTy, LIEHY TOBAapOB M CTOMMOCTh MOKYIOK WU YCIYT,
HaJoOrd, 3ajauyd U3 O0JIacTU YIpaBJICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaAMM); YMEHHE COCTABJITH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJaud, WCCIEA0BAaTh IIOJNYy4YEHHOE pELICHUE U

OIICHUBATh MPABAONOI0OHOCTh MOTYYEHHBIX PE3YyJIbTAaTOB

YMeHue omnepupoBaTh MOHATUSMU: (UTypa, TOYKA, OTPE30K, MpsMmas, Jyd,
JOMaHas, Yroj, MHOTOYIOJbHUK, TPEYroJbHUK, pPAaBHOOCAPEHHBIH U
PaBHOCTOPOHHUN TPEYroJIbHUKH, MPSIMOYTOJIbHBIM TPEeYrojJbHUK, MEAHaHa,
OucceKTpuca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK, MMapalljiesiorpamm,
poMO, MPSMOYTOJILHUK, KBAJpaT, TPANELUs; OKPY>KHOCTb, KPYT, KacaTelbHasi;
3HAKOMCTBO C IMPOCTPAHCTBEHHBIMH (UTypamH; yMEHHE pelliaTh 3ajayd, B
TOM 4YHUCJI€ W3 TOBCEIHEBHON >KWM3HMU, HA HAXOXICHHE T'€OMETPHUUYECKUX

BCJIIMYHMH C IIPUMCHCHHUEM N3YUCHHBIX CBOMCTB (I)I/Il"yp n (baKTOB

10

YMeHue omnepupoBaTh  MOHSTHUSMHU: paBEHCTBO  (uryp, paBeHCTBO
TPEYroJIbHUKOB; MapalIeIbHOCTh M NEPHEHAUKYISIPHOCTh HPSAMBIX, YroJl
MEXy NMPSAMBIMHU, NMEPHEHIAUKYIAP, HAKJIOHHAs, MpoeKuus, nojgodue duryp,
NOJIOOHBIE TPEYrOJbHUKH, CHUMMETPHS OTHOCHTEIbHO TOYKHM M MPSMOMH;
YMEHHE pacro3HaBaTh pPABEHCTBO, CHMMETpPHUIO U mojodue  Quryp,

MMapaieJIbHOCTb U NCPICHAUKYJIAPHOCTDb MIPAMBIX B OKPYKAarOLIEM MUPEC

11

YMeHnue onepupoBath NOHATHIMU: JJIUHA, PACCTOSHUE, YroJl (BEIUYHUHA yIia,
CUHYC M KOCHHYC YIJla TpEyroJlbHMKa), IUIOIIAJb; YMEHHE OILICHUBATh
pa3Mepbl peIMETOB U 0OBEKTOB B OKPY)KAIOLIEM MHpPE; YMEHHE MPUMEHSThH
(dopMynbl epuMeTpa U IUIOIAAN MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH U
IUIOIIA N  Kpyra, oObeMa MpPsMOYroJbHOIO NapaiieNienuIea; yMEHUe

MPUMEHATh NPU3HAKU PABEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB




TpeyrojibHuKa, Teopemy Iludaropa, TpuroHoMeTpudeckue COOTHOIICHUS JUIS

BBIYMCIICHUS AJIMH, PACCTOSIHUM, IUIOIIAAEH

12

Ymenue  m300paxkarh — miuockue  Gurypbl W HMX ~ KOMOMHAIUH,
MIPOCTPAHCTBEHHBIEC (DUTYPBI OT PYKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

1 SJICKTPOHHBIX CPECACTB IO TCKCTOBOMY UJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMeHue omnepupoBaTh MOHATUSAMU: NPSAMOYIOJIbHAs CHCTEMa KOOpJUHAT;
KOOpJMHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB, IIPOM3BEIEHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE ITPOU3BEIEHUE BEKTOPOB; YMEHUE UCIIOIb30BaTh BEKTOPHI U
KOOpJMHATHI JJISl IIPEJCTABIICHUS JAHHBIX U PELIEHUs 33/1a4, B TOM UYUCIE U3

JPYTrUX y4eOHBIX IPEIMETOB U peaIbHOM JKU3HU

14

YMeHne omnepupoBaTh MOHSATHUAMU: CTOJIOUKOBBIE W KPYrOBBIE JHArpaMMBI,
TabIuUIBl, cpeHee apudmMeTruyecKkoe, MearaHa, HauboJbplIee U HauMEHbIIee
3HAYEHMS, pa3Max YUCJIOBOrO0 HAbOpa; yMEHUE U3BJIEKaTh, HHTEPIIPETUPOBATH
U TpeoOpa3oBeBaTh MHGOPMAIUIO, TPEACTABJICHHYI0O B TaOMWIax W Ha
quarpaMmax, OTPaKarol[yl0 CBOWCTBA U XaPaKTEPUCTUKU  PEATbHBIX
MPOIIECCOB W SIBJICHWM, YMEHHE paclo3HaBaTh W3MEHYHMBBIC BEIMYUHBI B

OKpYKaIoIlleM MUpe

15

YMeHune omnepupoBaTh TMOHATHAMH:  CIyJalHBIA  OMBIT  (CIIYy9alHBINA
9KCIIEPUMEHT), JJIEMEHTAPHOE COOBITHE (AIIEMEHTAPHBIH MCXOM) CIy4aiHOTO
OTbITa, ClydailHOe COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHME HaXOJUTh
BEPOSITHOCTH CIIy4allHBIX COOBITHII B ONBITAX C PaBHOBO3MOKHBIMU
JJIEMEHTApPHBIMU  COOBITHSIMHM;  YMEHHE  pelaTh  3aJaud  METOIO0M
OpPraHM30BaHHOTO IMepedopa W C MCHOJIb30BAaHHEM IIpaBHJIa YMHOXKEHUS;
YMEHHE OLICHUBATh BEPOSATHOCTHU PEaJbHBIX COOBITHI U SIBJICHUN, OHUMATh
POJIb MPAKTHUUECKU JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKPYXaIOIIeM
MUpPE M B IKU3HU; 3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHII;

3HaKOMCTBO C 3aKOHOM OOJIBIIIMX YHCE U €TO POJIbKO B MAaCCOBBIX SIBJICHUAX

16

YMeHue BbIOMpATh MOIXOASIINNA H3Yy4EHHBIH METOJ JUIsl pellieHus 3aJayu,
NPUBOAWTH TPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIpUpOJAE U
JKU3HHU, pAaClO3HaBaTh IMPOSIBJICHUE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE,
ONMCHIBAaTh OT/AENIbHBIE BBIJAIOIIMECS PE3YNbTAThl, IOJYYEHHBIE B XOJE
pa3BUTHSA MAaTEMaTUKU KaK HAyKd, MPHUBOJIUTH MPUMEpPhl MaTeMaTUYECKUX

OTKpLITPIfI H UX aBTOPOB B OTEYECTBEHHOM U BCGMHpHOfI HCTOpUU




HEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IIPOBEPAEMBIX HA OI'D 10 MATEMATHUKE

Kon IIpoBepsiemMblii 3J1eMEeHT COEepPKAHUSA
1 Yucna v BIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky qenMMOCTH HEIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, TIPOIICHTHI, OECKOHEYHBIE MTEPHOANYECKHIE APOOH
1.3 Pannonanbuble yncna. ApudmMerndeckue onepanuy ¢ paluoHaIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTuuecKre onepanuy ¢ AeUCTBUTEIbHBIMU YU CIaMU
Ls [IpuOnmkEHHBIE BBIUMCICHMS, MpaBUiIa OKPYIJIEHUS, NPUKHIKA M OILIEHKa pe3yibTara
. BBIUYHCIICHU T
2 AnreOpandecKue BBIPAKSHHS
2.1 BbykBeHHbIE BbIpa)XeHUS (BBIPAKEHUS C IEPEMEHHBIMHU )
”5 Crenenp c¢ uenbiM nokaszareneMm. CrTeneHb € palMOHaJbHBIM MoOKa3zareneMm. CBoiicTBa
. CTETeHU
2.3 MHorousneHbl
2.4 Anrebpaundeckas 1po0b
”E ApubdmMeTnuecknii KOpeHb HaTypaJbHOW cteneHu. JleiicTBus ¢ apudMeTHUYECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
3 VYpaBHEHHs 1 HEPABCHCTBA
3.1 Ienble n ApoOGHO-paLMOHaNbHbIe ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 Ienbie n ApoOGHO-paLMOHaIbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTU HEPAaBEHCTB
3.3 Permrenue TeKCcTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 334aHUS TIOCIIE0BATEILHOCTEH
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLIEHTOB
5 OyHKIMH
Oyukius, cnocoObl 3amaHus ¢QyHkuuu. 'papux dyHxmumu. OOnacTe onpeneneHus U
- MHOeCTBO 3HaueHu# QyHkinuu. Hymu ¢ynkouu. IIpoMexyTku 3HAKOMOCTOSIHCTBA.
. IIpoMexxyTkM MOHOTOHHOCTM (QYHKIMHM. MakCUMyMbl ¥ MHHUMYMBI (YHKLHUH.
Hauboubiiee u HauMeHblee 3HaUeHUE (DYHKIIUU HA TPOMEXKYTKE
6 KoopannaTsl Ha MpsIMO¥ U TUIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBBI KOOPIAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypbl 1 UX CBOHCTBA




7.2 TpeyronsHuk
7.3 MHOToyrojJpHUKH
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKiX BEIUUNH
7.6 BexTops! Ha III0CKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




PABOYAS ITPOI'PAMMA yue0Horo npeamera «I'eomerpusi. ba3oBbiii ypoBeHb»

HNOACHUTEJBHASA 3AITUCKA

I'eomeTpust Kak OJMH W3 OCHOBHBIX pa3/EiOB IIKOJBHOM MAaTeMaTHUKH, UMEIOLIUN CBOECH LIEIbIO
o0ecreynTh U3yuyeHHe CBOICTB U pa3MepoB (PUTYp, UX OTHOIICHUH U B3aMMHOE PACIIOJIOKEHHE, OTTUPACTCS
Ha JIOTUYECKYIO, JJOKA3aTeNbHYIO JTUHHIO. L[EHHOCTh M3yueHHs] TeOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYYAIOMIMKCSA YYUTCS NMPOBOIUTH JIOKa3aTeNbHBIC PACCYXKIACHUS,
CTPOUTDH JIOTUYECKHUE YMO3AKIIIOUCHHUS, I0Ka3bIBaTh UICTUHHBIC YTBEPXKIICHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’)KHBIM, TIPOBOJIUTH PACCYKICHUS «OT MIPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (DOPMYIHPOBATH
oOpaTHbIC YTBEPKICHUS.

Bropoii nenbio u3ydeHusi reOMETPUH SIBISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PEILEHUU
KaK MaTeMaTHYECKUX, TaK M MPAKTUYECKUX 3aJad, BCTPEUAIOIIUXCSA B pealbHO Xu3HU. OOyuarommiics
JOJKEH HAYYUThCS OIPENEIUTh T€OMETPUYECKYI0 (Urypy, OmucaTh CJIOBaMU [JaHHBIA YepTEX WU
PUCYHOK, HAWTH IUIOIIAJb 3E€MEIbHOIO Y4YacTKa, PAcCYUTATh HEOOXOJMMYIO JJIUHY ONTOBOJOKOHHOTO
kabenss wimu TpeOyemMble pa3Mepbl rapaxa Uisi aBTOMOOWIS. JTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTENIbHAS JIMHUS B HM3y4YeHWH reoMeTpuu. [Ipm pereHun 3amad MpakTHYECKOTO XapakTepa
O0OYJarOIINICS YUUTCA CTPOUTH MAaTEMaTUYECKHE MOJIEIH PEeajbHbIX KU3HEHHBIX CUTYallUid, MPOBOJIUTH
BBIYMCIICHUS U OIICHUBATh aJIEKBATHOCTH IMOJTYYEHHOTO pe3yibTara.

Kpaiine BaxxHO MoAUEpPKUBATh CBSI3U T€OMETPHUH C APYTUMHU YUECOHBIMH TIPEAMETaMHU, MOTUBUPOBATH
WCIIONIb30BaTh OMPEICICHUSI TEOMETPUUECKHX (GUTYp U TIOHATHH, JIEMOHCTPUPOBATH TMPUMEHEHHE
MOJTYYCHHBIX YMEHHH B (U3MKE M TEXHUKE. DTH CBS3M Hambojee sPKOo BUAHBI B TeMax «BexTopsi»,
«TpuroHoMmerpruyeckne COOTHOIIEHUs», «MeToa koopauHaT» U «Teopema [Tudaropay.

VYueOnnii kypc «l'eoMeTpus» BKIIOYAET CJHEAYIOIMIME OCHOBHBIC pa3eibl  COACPIKAHUS:
«l'eomeTpudeckue (GUTYpbl U UX CBOHCTBa», «M3MepeHHE TEOMETPUUYECKUX BEIUYHH», «JleKapTOBBI
KOOpPJUHATHI Ha MIIOCKOCTY, «BekTopb», «/IBrxkenus miockoctny, «IIpeodbpazoBanus moao0us».

Ha usydenue yueO6nOTo Kypca «I'eomerpusi» otBonutcs 204 daca: B 7 kitacce — 68 dacoB (2 yaca B
HeJeN0), B 8 kiracce — 68 yacoB (2 yaca B Hezenio), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

7 KJIIACC

Hauansnele nonsatus reomerpun. Touka, npsimasi, OTpe30K, Jdyd. YroJ. Buas! yriios. BepTukansHbie
u cMexHble yriabl. buccekrpuca yrma. Jlomanas, MHoroyrospHuk. IlapamnenbHocTh U
MEPIEHIUKYISAPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHbBIE CBONCTBa 0ceBOMl cumMmerpuu. llpumepsl cummerpuu B
OKPY’KaIOILIEM MUDE.

OcCHOBHBIE TIOCTPOEHHMSI C IOMOILIBIO IUPKYNIs W JuHelku. TpeyroiapHuk. BeicoTa, menuana,
OHcceKkTpuca, MX CBOMCTBA.

PaBHOOE/IpeHHBIN 1 PAaBHOCTOPOHHUH TPEYTOJIBHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa U NMPU3HAKK PaBHOOEPEHHOTO TpeyrojbHuKa. [IpU3Haku paBeHCTBA TPEYroJbHUKOB.

CpoiicTBa M TIpHU3HAKU MapayieNnbHbIX OpsMbIXx. CymMma yrjaoB TpeyrojbHUKa. BHemHue yrisl
TPEYroJbHUKA.

[IpssmoyromnbHbIi TpeyrojibHUK. CBONCTBO MEAMAHBI MPSAMOYTOJIBLHOTO TPEYrOJIbHHUKA, TPOBEAEHHON
K runorenyse. [Ipu3Hakyu paBeHCTBa MPSIMOYTOJbHBIX TPEYrOJbHUKOB. [IpSAMOYrOJbHBIA TPEYroJbHUK C
yriioM B 30°.

HepaBenctBa B reoMeTpun: HEPaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TeopeMa o
OoJipIieM yriie u O0JbIIeH CTOPOHE TpeyrobHUKA. [lepneHauKyasp 1 HaKJTOHHAS.

I'eomerpuueckoe Mecto Touek. buccekTpuca yria U cepeUHHBIN MEPHEHAUKYIIp K OTPEe3Ky Kak
reoMeTpHYecKre MecTa TOUeK.

OKpyXHOCTb W KpYI, XOpJa M JUaMETp, UX CBOMCTBA. B3anmHOE pacnosoXeHue OKPYXKHOCTH U
npsamoil. KacatenbHas M cekymas K OKpYXHOCTH. OKpYyXHOCTb, BIHCAaHHas B yroj. BnucanHas u
OTIMCAaHHAsl OKPYKHOCTH TPEYroJIbHUKA.

8 KVIACC

UYetrbipéxyronbuuku. IlapamnenorpamMmm, ero mnpu3Haku M cBoiicTBa. YacTHble  ciaydan
napajuieJiorpaMMoB (TIPSIMOYTOJILHHUK, pOMO, KBaJpaT), WX MPU3HAKUA U CBOMCTBA. Tpamerus, paBHOOOKas
Tpaneuus, e€ cBoiicTBa U npusHaku. [IpsmoyronbHas Tpanenusi.

Meton yaBoenus wmeauanbl. LlenTpanbHas cummerpus. Teopema Daneca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{enTp mMacc TpeyrojibHUKA.

[Tonobue TpeyroapHUKOB, Kodhdumuent moaodus. IlpuzHaku 1moOa00MS  TPEYrOJbHUKOB.
[Ipumenenue moaoOUst MPU PEHICHUH MPAKTUIECKUX 3a]1a4.

CpoiictBa 1uiomiazeit reomerpudeckux ¢uryp. Dopmynasl JUid  UIOWAAM  TPEYroJbHUKA,
napajuienorpamma, pom0a u Tpanenuu. OTHOILIEHHE MIIOMAAel MoJ00HBIX puryp.

Brruncnenue mioiaseil TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHny NpakTUYECKUX 3a4a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpOro yIjla HIpsIMOYTOJIBHOTO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrivcaHHBIE M LIEHTpabHbBIE YIUIBI, YIOJ MEXy KacaTeIbHOM M XOPIOH. YIUIBI MEXIy XOpIaMu U
CEKyLIMMU. BrircaHHbIe ¥ ONMCaHHBIE YETBIPEXYT OJIBHUKHU. B3aMHOE pacnonokeHue 1ByX OKpyKHOCTEM.
Kacanue okpyxxHocteit. O0mmue kacaTelbHble K JBYM OKPYXHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OcHOBHOE TpPUIOHOMETPUYECKOE TOKIECTBO.
DopMyIbl IPUBEACHHUS.

Pemenne tpeyronbHuKoB. Teopema KOCHHYCOB U T€OpEMa CUHYCOB. PelieHre npakTUYecKuX 3a1ad
C MCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanne momoous. [logoOre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 npousBeCHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYILIUX, TEOPEMA O
KBaJlpaTe KacaTeIbHOM.



Bekrop, mmHa (MOAYNb) BEKTOpPA, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOXKHO HalpaBlIEHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, Ollepaluy HaJ BEeKTOpaMmu. PasnokeHue
BEKTOpa II0 JABYM HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTOopa. CKaysspHOE NPOU3BEICHHE
BEKTOPOB, IIPUMEHEHUE Ul HAXOKICHHUsI IJIUH U YIJIOB.

JlekapTOBbl KOOPAMHATBI HAa IIOCKOCTH. YPAaBHEHMsS IPSAMOM M OKPYKHOCTM B KOOpIAUHATaX,
[IepECEYCHNE OKPYKHOCTEN U MPAMBIX. METOI KOOpAMHAT U €r0 IPUMEHEHUE.

[IpaBunbpHblE MHOrOyrojbHUKH. JlJIMHA OKpYy:KHOCTH. ['pamycHas W paguaHHas Mepa yrija,
BBIUHCIICHUE JUIMH YT OKpYyKHOCTEH. [Inomanp kpyra, ceKkTopa, CErMeHTa.

JIBUKEHUSI IUIOCKOCTM W BHYTPEHHUE CHUMMETpUM (Guryp (dJaeMeHTapHble MpeACTaBICHUs).
[TapannensHblii niepenoc. [IoBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI VYYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMSA

JIMUHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOCHUS  MpOrpaMMbl  y4eOHOTO  Kypca  «l'eomeTpus»
XapaKTEepPU3YIOTCSL:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIIEMY POCCHUCKON MaTeMaTWKH, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKECHHUSM POCCUHUCKMX MATEMaTUKOB M POCCHUUCKONW MAaTeMaTHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHHH B IPYTrUX HAyKaX U MPUKIATHBIX chepax;

2) rpa:xIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S13aHHOCTEHN IpaKJaHUHA U peanu3alliy €ro Mpas, MPeICTaBICHUEM
0 MareMaTHYeCKHX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHHUH, MPOLEIYP
TpaKJIaHCKOTO oOOIIecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K OOCYKIEHHUIO AITHYECKUX
mpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM TPUMEHEHUEM JOCTIKCHHM HayKd, OCO3HAHHEM Ba)XKHOCTH
MOPATBHO-3TUYECKUX MPUHIIUIIOB B JCSITEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE€ B pEIIEHWHW TMPAKTUYECKUX 3a7a4 MaTeMaTHYEeCKOI
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTHYECKOTO0 OOpa3oBaHHS Ha TMPOTSDKEHHH BCEH KU3HU
JUTSL YCTICTHOM TPOQECCHOHAIBHON JEATENHPHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM M TIOCTPOEHHUEM HWHIUBUIYATLHOW TPACKTOPHH OOpa30BaHUS U KU3HEHHBIX IJIAHOB C yUETOM
JIUYHBIX UHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLMOHAILHOMY U 3CTETHMYECKOMY BOCIPHUSTHIO MaTeMaTHYEeCKUX OOBEKTOB,
3a/1a4, peICHUI, pacCy ACHUN, YMEHUIO BUJIETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIlNe B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX MPEJICTaBJICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKa, MPUPOALI U OOLIeCTBa, MOHUMAHHEM MAaTeMaTHYeCKOW HayKH Kak
cdepbl 4emoBEYECKOU NIeATENIbHOCTH, 3TAlOB €€ Pa3BUTUSA U 3HAYUMOCTH ISl Pa3BUTHUS LIMBUIU3ALUU,
OBJIQJICHUEM SI3bIKOM MAaTeMaTHMKM M MAaTeMaTHYeCKOW KYJIbTYpOH KaK CpEICTBOM IIO3HAHUA MHUPA,
OBJIJICHUEM MPOCTEHIIIMMU HAaBBIKAMH UCCIIE0BATEILCKOM ACSITEIbHOCTH;

6) ¢usnyeckoe BocnUTaHHMe, (POPMHPOBAHHE KYJIbTYPbl 310POBbS M 3SMOLHUOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO MPUMEHATh MaTEMAaTUYECKHUE 3HAaHUA B MHTEPECax CBOErO 3/I0POBbs, BEJCHUSA
310pOBOr0 00pasa KU3HH (310POBOE MUTAHUE, COATTAHCUPOBAHHBINA PEKUM 3aHITHIA U OTABIXA, PEryJspHast
¢uznueckass aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa pediexkcuu, NMpU3HAHHMEM CBOEro IpaBa Ha
OLIMOKY M TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0TMYeCKoe BOCIIUTAHHUE:

OpUEHTAIle Ha TMpPUMEHEHHWE MaTeMaTH4YeCKHX 3HAHUU [ pelieHus 3aJad B 00IacTu
COXPaHHOCTH OKpPYKaroulel cpeibl, IIIaHUPOBAHUS OCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM IS
OKpY)KaloIlel Cpelpl, OCO3HAaHHEM TIJI00ATBHOTO XapaKTepa OJKOJOTUYECKHUX MpolieM U myTed ux
peuieHus;

8) ajanTanus K M3MEHAIIUMCS YCI0BUSM COLMATbHOM M IPUPOJAHOM Cpebl:

FOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSIX HEOINPEACIEHHOCTH, IMOBBIINICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JESTEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCSA y JAPYTUX JIIOACH,
proOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM M KOMITIETEHIIUU U3 OIbITA JPYTUX;

HE0OXO0IMMOCThIO B (DOPMHUPOBAHHUH HOBBIX 3HAHUU, B TOM 4HCiIe (POPMYITHPOBATH UACH, TTOHITHS,
TUNOTE3bl 00 OO0BEKTaxX W SBJICHUAX, B TOM 4HCIE paHee HEM3BECTHBIX, OCO3HABATh AC(HHUIIMTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PAa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHO CHUTYyAllUIO, BOCIHPUHUMATL CTPCCCOBYIO CHUTYAIIUIO KakK

BBI30B, TPEOYIOIINN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JeHCTBUA, POPMYTUPOBATH U
OILICHUBATh PUCKH U TIOCIEACTBHSA, (JOPMHPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHBIC yHHBeEpPcaibHbIE YueOHbIe el CTBUSA
ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISIBIISITh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHSTHA,
OTHONIICHHA MEXAY TOHITHIMH, (DOPMYITHpOBaTH OMPEACICHUS TOHITHHA, YCTaHABIMBATH
CYIIECTBCHHBIA MPHU3HAK KIACCHU(PHUKAIIUU, OCHOBAHUS JJisi 0000IIECHUS W CPABHCHHSI, KPUTECPUU
MIPOBOJIMMOTO aHAIIN3A;

BOCIIPHHUMATh, (OPMYIHPOBATH ¥  TPEOOPA3OBBIBATH  CYXKJICHHUS:  YTBEPAUTEIBHBIE H
OTpHUIATEIIbHBIC, SJMHIUYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MIPOTUBOpEYHS B (akTax, JAHHBIX,
HAOJIOJICHUSX W YTBEPIKJICHUAX, Mpeaiarath KPUTCPUU IS BBISBICHUS 3aKOHOMEPHOCTEH |
MIPOTUBOPEUNI;

JeNlaTh  BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKIIOYeHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

pa3buparh J0Ka3aTeIbCTBA MAaTEMATHUSCKUX YTBEPXKICHHWH (NpsAMBIE W OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITETPHO HECIIOKHBIE JOKa3aTelIbCTBA MaTEMAaTHIECKUX (DAaKTOB, BHICTpAHBATh
apryMeHTAIlM0, TIPUBOJWTH TIPUMEPHl M  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJeHus;

BBIOMpaTh Croco0 perieHuss y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO BAapUAHTOB PCIICHHS,
BBIOMpATh HarOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

WCIIOJIb30BaTh BOMPOCHl KaK MCCIEAOBATCILCKANA HHCTPYMEHT IO3HaHMS, (OPMYJIHPOBATh
BOIIPOCHI, (PUKCHPYIOLIUE MPOTUBOPEUHE, ITPOOIIEMY, CAMOCTOSATEILHO YCTAHABIMBATh HCKOMOE U
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATh CBOIO MO3UINI0, MHCHHUE;

MPOBOJHUTH IO CaMOCTOSTEIIBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM SKCIEPHUMEHT, HEOOJBIIOe
HCCIICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty COOOM;

CaMOCTOSITEILHO  (POPMYJIUPOBaTh OOOOIIEHHUSI W BBIBOJBI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJIIO/ICHUS, MCCIICJIOBAHUS, OLCHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3yJbTaTOB, BHIBOJIOB H
000011IeHMI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCA, a TAKKE BBIABUIATH MPEAMOJIOKCHUS O €ro
pa3BUTHH B HOBBIX YCIIOBHUSIX.

Padora ¢ undpopmanueii:

BBISIBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIINH, JaHHBIX, HEOOXOAUMBIX ISl PEIICHUs
3aJauy;

BBIOMPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIMIO Pa3IUYHbIX
BUJIOB U ()OPM IPECTABICHMUS;

BbIOMpaTh (OopMy MpeAcTaBICHUs HHPOPMALMU U WITIOCTPUPOBATh pPelllaeMble 3a/laud CXEMaMH,
JMarpaMMamu, HHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAA&KHOCTh HHGOpPMAIMM 10 KPUTEPHUSM, IMPEUIOKEHHBIM YUYUTENIeM WIU
c(OpMYIIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKaTHBHBIC YHHBEpCAIbHbIE y4eOHbIC 1eHCTBHUA:

BOCHPUHUMATh U (OPMYIIUPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCIOBUSMH U LEISAMH OOLICHHUS,
SICHO, TOYHO, 'PAMOTHO BBIPAa)KaThb CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX, 1aBaTh
MIOSICHEHHUS 110 X0y peLIeHUs 3a1a4i, KOMMEHTUPOBATH MOJIYYCHHBINA PE3yJIbTaT;



B X0Jie 00CYX/ICHHUs 3a/laBaTh BOTPOCHI IO CYILECTBY 00CYKaAaeMoil TeMbl, poOIeMbl, perraeMoi
3a/lauM, BBICKA3bIBAThb WJIEM, HALICJICHHbIE HA IOMCK PELIECHUS, CONOCTABISATH CBOU CY)KJIEHUS C
CYXJIECHUSIMH JPYrUX yYaCTHUKOB JIUAJIOTa, OOHAPYKMBATh pa3jIMyUe U CXOJACTBO IMO3UIMMH, B
KOPPEKTHOH (opme (HGopMyITHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

IIPEJCTaBIATh  PE3YJbTaThl pPELIEHUs 3ajJaud, OJKCIEPUMEHTAa, MCCIEI0BaHUA, IPOEKTa,
CaMOCTOSITEIILHO BBIOMPATh (pOpMAT BBICTYIUICHHS C YUETOM 337a4 MPE3CHTAMH U 0COOCHHOCTEN
ayJMTOPUU;

MOHMMATh M UCTIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW ¥ MHINBUIYaTbHON PabOTHI IPU pelICHUN
y4eOHBIX MaTeMaTHYECKHX 33/1a4;

MPUHAMATh [IE€Jb COBMECTHOM IEATEIBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paloThI,
pactpenernsaTh BUIBI padoT, TOTOBAPUBATHCS, 0OCYKIATh MPOLIECC U PE3yNIbTaT paboThl, 00001IaTh
MHEHHUS HECKOJILKHUX JTIOJICH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CyX1eHUs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
W Jpyrue), BBIIOJIHATH CBOKO YacTh PabOTHI M KOOPAMHUPOBATH CBOM JEHCTBHS C JAPYTHMH
YJleHaMU KOMaHJbl, OLICHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT IO KPHUTEPUSM,
c(OpMyIUPOBAHHBIM Y4aCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE AeliCTBUA
Camoopranuszanus:

CaMOCTOSITEIPHO COCTABIIATH IJIaH, AITOPUTM PEIICHUs 3a4aud (MJIH €r0 4acTh), BEIOMPATH CIIOCO0
perieHust ¢ y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUaHThl PeLICHUI ¢ y4€TOM HOBOM MH(OpPMALIHH.

CaMOKOHTPOJIb, IMOUMOHAIbHbII HHTEJLJIEKT:

BJIAJIETh CHOCOOAMU CaMOTPOBEPKH, CaMOKOHTPOJIA TIpollecca W pe3yiabTaTa PeIIeHUs
MaTeMaTUYeCKOH 3a1aum;

MPEABUICTh TPYIHOCTH, KOTOPBIE MOTYT BOSHHKHYTH IIPH PEIICHUH 3a/1a4l, BHOCHUTh KOPPEKTHUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OITMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIIEHUBATh COOTBETCTBHUE pe3yjIbTaTa NEATEIbHOCTH MOCTABICHHON €N M YCIOBHAM, O00BSICHAThH
NPUYUHBI  JIOCTH)KCHUS WM HEJAOCTWKCHUS IIeJIM, HaxOJWUTh OIIMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B 7 kjacce oOyqaromuiics MoJIyquT CIeAyIOLIIe MPeIMETHbIE Pe3YIbTaThl:
Pacrnio3HaBaTh H3y4yeHHbIE TI'€OMETpUYECKUE (DUTYpBI, ONpPEAETIsATh UX B3aUMHOE PAaCIOJIOKEHUE,

I/I306pa)KaTb IreOMCTPUUICCKUC (1)I/Il"ypBI, BBIIIOJIHATD YCPTEKU 110 YCJIOBUIO 3aJIa4U. I/ISMepHTL JIMHEUHEIC U
YIJIOBBIC BEJIMYWHBI. Pematp 3agaun Ha BRIYMCIICHUE JJIUH OTPE3KOB U BCINYHH YI'JIOB.

Jlenatb rpyOyro OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHON >KM3HU, Pa3MEpOB

MPpUPOAHBIX 00bekTOB. Paznuuars pa3MEpPhI 3TUX 00BEKTOB IO MOpAAKY BCIIMYNHBI.

CTpOI/ITb YCPTECKU K TCOMCTPUICCKHUM 3a/lavdaM.
ITonp30oBaThCs MNpU3HAKaMH PABCHCTBA TPCYIOJILHUKOB, HWCIIOJb30BAThL IIPU3HAKU H CBOMCTBaA

paBHOOEIPEHHBIX TPEYTOJILHUKOB TP PEIIEHUH 3a/1ay.

HpOBO,Z[I/ITB JIOTUYCCKUC PACCYKACHUSA C UCIIOJIb30BAHUEM I'COMCTPUICCKUX TCOPEM.
Ilonp30BaThCs MMpU3HAKaMH PAaBCHCTBA IPAMOYI'OJIbBHBIX TPCYrOJILHUKOB, CBOMCTBOM MCIHAaHHbI,

HpOBeHéHHOﬁ K TUINIOTCHY3C NPAMOYT'OJIbHOTO TPCYT'OJIbHHUKA, B pCIICHUN T'COMCTPUUICCKUX 3a1a4.

OHpe,Z[eJ'I}ITL napajiyiCJIbHOCTh HNPSAMBIX C IMMOMOINBIKO YIJIOB, KOTOPBIC 06pa3yeT C HUMHU CCKYyIIas.

Omnpenenars napamuieabHOCTh IPSIMBIX C MTOMOILBIO PAaBEHCTBA PACCTOSHUI OT TOYEK OJHOM HpPSIMOW 110
TOYEK APYTrOU MpsSMOM.

Pematsp 3agaun Ha KiieT4aToit Oymare.
[TpoBOIUTH BBIUMCIICHHUS W HAXOJAUTh YUCIIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB B T€OMETPUYECCKHX

3aJla4yax C MCIOJIb30BAHUEM CYMMBI YIVIOB TPEYrOJbHUKOB M MHOIOYIOJIBHMKOB, CBOWCTB YIJIOB,



00pa30BaHHBIX MPHU MEPECEUCHHUH JIBYX MApPAILICIBHBIX MPSMBIX CEKyIIel. PemaTrs mpakTrHueckue 3amadu
Ha HaXO0XJICHUE YTJIOB.

Brnagers MOHATHEM T€OMETPHUECKOTO MECTa TOYEK. YMETh OMNPEAENsTh OHCCEKTPUCY yria |
CepeIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUECK.

@opMyIIUpOBaTh OMpPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl W JUamMeTpa OKPYKHOCTH,
MOJIb30BaThCSl UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKWCTBA IIPU PELIEHUH 3a/a4.

Branets moHATHEM ONMMCAaHHOW OKOJIO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAXOJUTh €€ ILICHTP.
[Tonwp3oBaThest hakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEPEAMHHBIC TIEPIIEHANKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJIHON TOUKE.

Branets nmonsTMeM KacaTenbHON K OKPYKHOCTH, TOJIB30BAThCS TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacaTeJlIbHOU U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHUsI.

[Tonp30BaThCsl MPOCTEUIIMMU TEOMETPUUYECKUMH HEPABEHCTBAMH, TMOHUMATh HX MPaKTUYECKUM
CMBICII.

[TpoBOANTE OCHOBHBIE TEOMETPUUECKHE TTOCTPOCHHUS C TIOMOIIBIO ITUPKYIIS U JTUHEHKH.

K xonIty 00yuenus B 8 kiacce 00yJaronuiics moayduT CICIYIONINE TPEIMETHBIC PE3YIbTATHI:

Pacmo3naBate OCHOBHBIE BUBI YETHIPEXYTOJIHHUKOB, UX AJIEMEHTHI, MMOJB30BAThCSl UX CBOMCTBAMHU
MIPU PEIICHUH TEOMETPUUECKHX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEpECEUCHUST MEMaH TPEYTroJbHUKA (IIEHTPa Macc) B PEIICHUH 3a/ad.

Brnanets moHsTHEM CcpeAHEHl JWHWUW TPEYroJbHUKAa W Tpameluu, MPUMEHATh WX CBOWCTBA IIPH
perieHun reoMerpuyeckux 3anad. [lomp3oBathes Teopemoit dayeca U TEOPEMOW O MPOTOPIUOHATHHBIX
OTpe3Kax, MPUMEHSITh X JUIsl peIIeHUs MPAKTUUECKHUX 3a/1a4.

[IpuMeHsTh MpU3HAKK TTOA00US TPEYTOJIBHUKOB B PEIICHUH T€OMETPHUECKHUX 3a/1a4.

[Tons3zoBatbest Teopemoit Iludaropa mns permeHUss TEOMETPHUUECKMX M TMPAKTUYECKHUX 3ajad.
CrpouTh MaTEMaTHYECKYIO MOJIENb B TPAKTUYECKHUX 3a/1a4aX, CAMOCTOATENBHO JENIaTh YEPTEXK U HAXOIUTD
COOTBETCTBYIOIINE JIJTUHBI.

Bragete moHATHAMM CHHYCA, KOCHHYCA M TaHI€HCA OCTPOrO yria MpsIMOYTrOJbHOTO TPEYTrOJbHHUKA.
[Tonp30BaThCs 3STUMH MOHATHUAMU ISl PELICHUS TPAKTUYECKUX 3aa4.

Boruncnsate (pa3nuuHbIMH CIOCOO0aMHM) IJIOMIAAb TPEYTroJIbHUKA U IJIOLIAAN MHOTOYTOJIbHBIX QUTYD
(monB3ysich, Tae HEOOXOIUMO, KaNbKYISITOpoM). [IpUMeHSTh MNOJTydeHHbIE YMEHHsSI B TNPAKTUYECKHX
3a/jayax.

Bragete NMOHATHAMM BIMCAHHOTO M LEHTPAJIbHOIO YIJIA, HUCIOJb30BaTh TEOPEMBbI O BIMCAHHBIX
yriax, yriax MexXay XopaamMu (CeKylUIMMH) M yrie MEXIy KacaTelbHOW M XOpAOH NpU pelieHUuu
F€OMETPUUYECKHX 3a/1a4.

Brnagetp nNOHATHEM ONUCAHHOTO  YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA OINKMCAHHOIO
YEeThIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA IMPAKTHKE — CTPOUTh MAaTE€MaTUYECKHE MOJEIM i 3ajad
pealbHOM JKM3HM U MPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUA C MPUMEHEHHEM TOoJI00us W
TPUTOHOMETPHH (IIOJIB3YSCH, TJIe HEOOXOAUMO, KAIBKYISITOPOM).

K xoHiy o0y4yenust B 9 ki1acce oOyJaromuiics MoayduT CIEIyIOIINUe MPeIMETHbIC Pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKUE (YHKIIUU OCTPBHIX YIIOB, HAXOAUTh C HMX IOMOIIBIO Pa3IUYHBIE
AIIEMEHTHI MPSMOYTOJIBHOTO TPEYrOJbHHUKA («PEIIeHHe MPSIMOYTOJbHBIX TPEYroJbHUKOBY»). Haxomuts (c
MTOMOIIBIO KANBKYIATOPA) ATUHBI U YTIIBI 17151 HETaOJMUYHBIX 3HAUCHUH.

[Tonb3oBatbest GopMynaMu TPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM ISt
HAaXO0JIEHUS COOTHOLIEHUN MEXy TPUTOHOMETPUUECKUMU BETMYMHAMMU.

Hcnonp3oBarh TeOpeMbl CHHYCOB U KOCHHYCOB I HaXOXIACHUS pPa3IUYHBIX HIIEMEHTOB
TPeYroJbHUKa («pelIeHNe TPEYroJbHUKOBY), IPUMEHSTh UX MPU PEIICHUH T€OMETPHUECKUX 3a/1a4.

Brnagers moHATHAMU TIpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX (QHUTY.
[Tonp30BaThCs CBOMCTBAMU TMOJOOMS IPOU3BOIBHBIX (DUTYpP, YMETh BBIYUCIIATh [UTMHBI U HAXOIUTH YTJIBI Y
no00HBIX Guryp. [IpuMeHsITh CBOMCTBA MOAOOMS B MPAKTHUECKUX 33/1a4aX. YMETh IPUBOIUTEH MPUMEPHI
101I00HBIX (PUTYpP B OKPYKAIOIIIEM MUDE.



ITonb30BaTbes TEOpEMaMu O MPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYILHUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOpAaMH, MOHUMATh UX T€OMETPHUECKUI M (PU3MUECKHI CMBICT, IPUMEHATh UX B
pelIeHNH TeOMETPUYECKHX U (U3NYEeCKUuX 3aaad. [IpuMeHsTh CKalspHOE MPOU3BEICHHE BEKTOPOB IS
HAXO0X/AECHUS JUIMH U YIJIOB.

[Tonb30BaTbcst METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATh €r0 B PEIIEHUH I€OMETPUUECKUX U
MIPaKTUYECKUX 3a]a4.

Bnagerp mNOHATHAMHM NPaBUIBHOIO MHOTIOYTOJIBHHMKA, JJIUHBI OKPYXHOCTH, JUIMHBI JyI'dl
OKPY)KHOCTU M paJuaHHOW Mephbl yIiia, YMETh BBIYUCIATH IUIOIIAJb Kpyra u ero uvacred. [IpumeHsTsb
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3aa4ax.

Haxonutb ocu (Mau LEHTPbl) CUMMETPUHM (QUTYp, IPUMEHSTH ABM)KEHUS MJIOCKOCTH B MPOCTEUIINX
cllyqasix.

[IpuMeHsATh TOJMy4YEHHbIE 3HAHUS Ha MpPaKTHUKE — CTPOUTh MaTeMaTUYECKUE MOJENH JUIs 3ajad
peaJibHOM JKM3HM U TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCIECHHUS C MPUMEHEHHEM NOoJ00us W
TPUTOHOMETPUYECKUX (PYHKIMH (II0JIB3YSICh, /1€ HEO0X0UMO, KaIbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
IIpocreitmue reomerpuueckue GUrypsl U
1 I/I)I() cBo¥icTBa. M3me epHI/Ie reOMj")r H}ilicxnx 14 0 0 bubmorexa HOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYTOTLRIEH 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpAMbIE, CYMMa yIJI0B 14 1 0 bubnuoreka [IOK
TPEyroJibHUKA https://m.edsoo.ru/7f415e2e
OKpyxXHOCTb U Kpyr. ['eomeTpruueckue bubnuoreka [IOK
4 14 1 0
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 0 httos://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
N bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTBHAKH 0 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLIMOHAIBHBIX OTPE3KaX, ITOJ00HEIE 15 1 0 bubmmorera [OK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKH
[Tnomane. Haxoxnenne momanein
3 Tpe HIOJ'IHI)HI/IKOB u JI\I/IHOFO OJ'?ITHHBIX ¢ur 14 1 0 Bubmmorexa [IOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 0 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. bubnuoreka [JOK
5 13 1 0
KacarensHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
. bubmuoreka [JOK
6 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 0 https://m. edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoauvecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 0 bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonodus. Metpuueckue 10 1 0 bubnuorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CITOPET 0 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA TNIOCKOCTH 9 1 0 httos://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTHA
5 OKPY>XHOCTH U TUIOIIAAb Kpyra 8 0 0 bubmorexa IOK
Py H Hy pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomazeit
bu6mmoreka [JOK
6 6 0 0
JlBIKCHIS IUIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 7 5 0 bu6mmoreka [JOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KJIACC

Kox

NpOBePsIEMOr0
pe3yJabTaTa

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacnio3naBate W3y4eHHBIE T'e€OMETpUYECKHE (QHUTYpHI, OINPENeNATh X
B3aUMHOE€  pACIIOJIOKEHHE, M300pakaTh TeOMEeTpUUYecKue (QUrypsl,
BBIINIOJIHATDE YCPTCIKU MO YCIIOBHUIO 3aJla4H. I/ISMepHTI) JIMHEUHBIE U YIJIOBBIC
BeIMUMHEBL. Permrarth 3aaa4u Ha BBIYHUCICHUC TJIHH OTPE3KOB W BCIUYHUH

yTJIOB

6.2

Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX WU YIJIOBBIX BEJIMYMUH IPEJIMETOB B
peaIbHON KU3HHU, pa3MepoB NPUPOJHBIX 00BEKTOB. Paziuuare pazmepsl

3THX OOBEKTOB MO MOPAIKY BECIIMYNHBL

6.3

CTtpouthb 4epTeKH K TeOMETPUUYECKUM 337a4am

6.4

[Tonb3oBaThcsi MpU3HAKAMU pPABEHCTBA TPEYrOJIbHUKOB, HCIIOIb30BATh
MpPU3HAKU M CBOICTBa PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH

3a1a4

6.5

HpOBOI[I/ITB JIOTUYCCKHUEC PaCCYXKACHHUA C UCITI0JIb30BaAHNEM I'COMCTPHUICCKUX

TeopeM

6.6

Ilonp30BaThCs IIpU3HAKaMH PABCHCTBA IPAMOYI'OJIBHBIX TPEYIrOJIbHUKOB,
CBOMCTBOM MCAUAHBI, HpOBCHéHHOﬁ K THIOTCHY3€C IPAMOYIrOJbHOI'O

TPEYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3aa4

6.7

OHpe,Z[CJ'ISITL MMapaiCJIbHOCTh IIPAMbBIX € IOMOIIBKO YIUIOB, KOTOPBIC
06pa3yeT C HHUMH CCKYyIasd. OHpe,I[eJ'IHTB MapaJuiCJIbHOCTb IIPAMBIX C
IIOMOIIIbIO PABCHCTBA paCCTOHHI/Iﬁ OT TOYCK O,Z[HOﬁ prlMOfI J0 TOYCK

APYrou mpsmMou

6.8

Pemate 3agaun Ha KIeT4aTOM 6YM3.FG

6.9

HpOBOI[I/ITL BBIYHMCJICHUA W HAaXOJWUTb YHCIIOBBIC U 6y1(BeHHLIe 3HAYCHU A
YrJIOB B TCOMCTPHUYCCKHUX 3aJadaX C MUCIIOJIb30BAHHUEM CYMMBI YIJIOB
TPECYIrOJIbHUKOB U MHOT'OYI'OJIBHUKOB, CBOICTB YI'JioB, 06pa30BaHHBIX npu
nepeCCUCHUN ABYX napaJijiCJIbHBIX MMPAMBIX CCKYIHCﬁ. Pemiate

MPaKTUYCCKUC 3a/]aY1 Ha HAXOKJACHUC YI'JIOB

6.10

Brnaners nmonsTHEeM reoMETpUYCCKOIro MCECTa TOUYCK. YMmeTh OMpCACIIATH

OMCCeKTpUCY YIila M CEepeAMHHBIM TEPHeHIUKYIIp K OTpPe3Ky Kak




TCOMETPUUCCKUC MCCTA TOUYCK

6.11

@opMyIMpOBATh ONPEAEICHUS OKPYKHOCTH M Kpyra, XOpIbl U AUaMeTpa
OKPYXKHOCTH, TIIOJIb30BaTbCsl MX CBOMCTBAMHM. YMEThb IPUMEHATH OTHU

CBOMCTBA IIPU PELICHUHU 3a/1a4

6.12

Bitagers noHATHEM ONMCAHHOMW OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh
HaxomuTh €€ meHtp. [lomp3oBaThes (hakTaMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYroJbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, 4YTO
CEpEIMHHBIE NIEPIICHIUKYISPBI K CTOPOHAM TPEYrOJIbHUKA MIEPECEKAOTCS B

OJTHOU TOYKE

6.13

Biagete moHATHEM KacaTeabHOM K OKPYKHOCTH, ITOJIB30BATHCS TEOPEMOM
O TEPIECHIUKYIIPHOCTH KacaTelIbHON M pajnyca, MPOBEIEHHOIO K TOYKE

KaCcaHus

6.14

ITonp30BaThCs HpOCTefIIHI/IMI/I TCOMETPUUCCKUMU HCpPaBCHCTBaMH,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBO)II/ITB OCHOBHBIC IT'€COMETPHUICCKUEC MMOCTPOCHUSA C ITIOMOIINBIO MUPKYJIA

U JIUHEUKHA

8 KVIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3zoBaHus

6

I'eomerpust

6.1

Pacno3naBaTe OCHOBHBIC BHUbI t'ICTIJI];)éX}’l"OJ’IbHI/IKOB, X JJICMCHTHI,

ITOJI30BATHCS MX CBOMCTBAMU IIpyU pECHICHUHN I'COMCTPHUICCKUX 3aJaqd

6.2

HpI/IMCHHTB CBOMCTBA TOYKHU nepeceucHust MCIUaH TPCYTrOoJIbHUKA (ueHTpa

Macc) B pEIICHUHU 33124

6.3

Brnaners nonsTHeM cpeHel TMHUM TPEYTrOJIbHUKA U TpareLuy, IpUMEHSTh
UX CBOMCTBAa IHpU pelICHUMM TreoMeTpudeckux 3ajgad. Ilosb3oBaTbes
TeopeMoil ajleca M TEOpPEeMOl O TNPONOPLHMOHAIBHBIX OTPE3KAX,

IMPUMCHATD UX IJIS1 pCHICHUS TPAKTUYICCKUX 3a1aY

6.4

[IpuMeHsAT,  NpU3HAKKM  MOJOOMS  TPEYrOJIbHUKOB B pEIIEHUH

TCOMETPUUYCCKUX 3ada1d

6.5

ITone3oBaTbes Teopemoit Iludaropa ans pemieHus TIeOMETPUYECKUX H
MPaKTUYECKUX 3a7a4d. CTPOUTh MaTEMAaTUYECKYI0 MOJENb B IPAKTHUECKUX
3a/1a4ax, CaMOCTOSATENBHO JEJIaTh YEPTEX U HAXOAUTh COOTBETCTBYIOIIHE

JUTAHBI

6.6

Biagers nNOHATHSAME CHHYCa, KOCHHYCAa W TaHI€HCa OCTpPOro yria




OpsAMOYTOJIbHOTO TPCYrOJIbHUKA. ITonmp30BaThCs ATUMH TMOHSITHIMH JJIsL

PCIICHHUA MMPAKTUYCCKUX 3a1a4

6.7

Boruucnsate  (pa3auuHbIMH - clIOcOOaMM) — IJIOLIAJAL  TPEYroJIbHUKA U
IO MHOTOYTONBHBIX  (uryp (mOmB3ysich, TAe HE0OX0IUMO,
KaJIbKyJIsATOpOoM). [IpuUMeHSTh MOTydeHHbIE YMEHUS B MPAKTHUUYECKHUX

3agadax

6.8

Brnanerb NMOHATHUAMM BOMCAaHHOTO W LIEHTPAJIBHOTO YIJIA, MCIOJb30BaTh
TEOPEMBI O BIHCAHHBIX YIJIaX, YrJlaxX MEXAy XopJaaMu (CEKYIIHUMHU) U yIiie

MEXy KacaTeJIbHOW U XOpJOW MPHU PEIICHUH N'€OMETPUUECKHX 3a/1a4

6.9

BirageTe NOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA

OITMCAHHOT O LIGTI)IpéXYl"O.]'II:;HI/IK.':I IpU pCUICHNU 3aaa4

6.10

HpI/IMeHHTI) IMOJIYYCHHBIC 3HAHU Ha MMPAKTHKE — CTPOUTb MATEMATHUYCCKHC
MOJACIN JIsA 3aJad peaﬂbHOﬁ KHU3HU W MNPOBOJUTH COOTBETCTBYIOIIUC
BBIYUCIICHHA C IPUMCHCHUCM HO]IO6I/I$I U TPUTOHOMCETPHUU (HOHBSYHCL, rac

HE00X0IMMO, KaJIbKYJISITOPOM)

9 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpust

6.1

3HaTh TPUTOHOMETpHUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIBI0  PA3JIMYHBIE DJIEMEHTHl  IPSIMOYT'OJILHOTO  TPEYyroJibHUKa
(«petreHue MPSIMOYTOJBHBIX TPEYroJbHUKOB»). HaxoauTh (C MOMOIIbIO

KaJ'ILKy.]'ISITOpa) JUIAHBI U YTJIbI JJIA HETAOIMYHBIX 3HAUECHUI

6.2

ITonwr3oBaThes (bOpMy.]'IaMI/I MIPpUBCIACHUA u OCHOBHBIM
TPUT'OHOMETPUYCCKHM  TOXKIACCTBOM IJId HAXOXICHUA COOTHOIIICHUM

MCKAY TPUTOHOMCTPUICCKUMHU BCIIMYNHAMU

6.3

Hcnonp3oBaTh TCOPEMBbI CHUHYCOB U KOCHHYCOB I HAXOXIACHUA
pPa3JINYHbIX 3JIEMCHTOB TpPCYIrOJIbHUKA (((peH_ICHI/Ie Tpeyro.]'IbHI/IKOB»),

IMPUMCHATDH UX IIPU PCIICHUUN I'COMCTPHUICCKUX 3a1a1

6.4

Brnagers mossTHSAMH TpeoOpa3oBaHUS MOJOOWS, COOTBETCTBEHHBIX
2JIeMEHTOB MOA00OHBIX ¢uryp. Ilomp3oBaThCs CBOWCTBaMU MMOJ0OMS
MIPOU3BOJILHBIX (PUTYp, YMETh BBIYHCIATH UIMHBI M HAXOAWTh YIJIBI Yy
noaoOHbIX ¢uryp. I[IpumeHsTH CBOMCTBa NOMOOMS B MPAKTUYECKUX

3agadax. YMeTh NMPHUBOJUTH MPUMEPHI MOJOOHBIX (UTYp B OKPYKAIOIIEM




MUpE

6.5

[Tonp3oBaThcsi TEOpEMaMU O  TMPOU3BEICHHU OTPE3KOB  XOpH, O

MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOU

6.6

[Tonb30BaThcs BEKTOpaMH, MOHUMATh MX T'€OMETPUUECKUI U (pusnyeckuii
CMBICII, IPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U (PU3UUECKUX 3aad.
[IpuMeHATH CKaIspHOE NMPOU3BEACHUE BEKTOPOB JUIS HAXOXKJICHUS JUIMH U

yIJIOB

6.7

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha INNIOCKOCTH, INPUMCHATH €Ir0o B

PEIICHHUU TCOMCTPHUICCKUX U MPAKTUICCKUX 3ada4

6.8

Biragets nNOHATUSAMH IIPaBUIBHOTO MHOIOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI JyTU OKPYKHOCTH W PaJAMaHHOW MEphl YIJIa, YMETh BBIYHUCIATH
IJIOIIAab Kpyra M ero d4acred. IIpumeHsATh NOJydeHHbIE YMEHHUS B

IMPAaKTUYCCKUX 3aaadax

6.9

Haxomuts ocu uium LEHTpbl CUMMETpUU (UTYp, TPUMEHATH JIBUKEHHS

IIJIOCKOCTH B IPOCTEHUIINX CITydasx

6.10

[IpumeHsTH MoJydyeHHbIE 3HAHUS Ha MIPAKTUKE — CTPOUTHh MaTeMaTUYECKUE
MOJENU s 3aJady pealbHOM JKU3HM M MPOBOAUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS C MPUMEHEHHEM MO0J00US U TPUTOHOMETPUUYECKUX (PYHKIIHMA

(TmoNB3ysCch, Te HEOOX0IMMO, KATbKYIISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
6 I'eomerpus
Havanphbie nonsTus reomerpuu. Touka, mpsmasi, OTpe3OK, Jyd. Yros. Bumsl
6.1 yrioB. BeprukaibHble M CMeXHbIE yrubl. buccekrpuca yria. Jlomanas,
MHOTrOyrojbpHUK. [lapamiensHOCTh U epIeHAUKYISIPHOCTD IPSIMbIX
6.9 Cummerpuunbie urypsl. OCHOBHbBIE CBOMCTBa oceBOil cummerpuu. lIpumepsr
' CUMMETPHUHU B OKPYKAIOILIEM MUPE
6.3 OcHOBHBIE IOCTPOEHHUS C TOMOUIBIO HUPKYJIS U JIMHEWKH. TpeyroiabHuk. Beicora,
' MeraHa, OMCCeKTpuca, X CBOICTBa
6.4 PaBHOOepeHHBIE M PaBHOCTOPOHHUM  TPEYrOJbHUKH. HepasenctBo
' TpeYrojbHUKa
6.5 CpoiicTBa M NMPHU3HAKU PAaBHOOEIPEHHOTrO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
' TPEYroJIbHUKOB
66 CBolicTBa W TPHU3HAKU MapauieNbHBIX NpAMBIX. CymMMa yIJIOB TPEYrojbHHKA.
' BuemHue yriel TpeyrojbHUKa
[IpsimoyroneHblii  TpeyroibHUK. CBOWCTBO  MEAMAaHbl  MPSIMOYTOJIBLHOTO
6.7 TPEYrOJbHUKA, NPOBEACHHOM K  runoreHys3e. Ilpu3Haku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpsIMOYTrOIbHBIN TPEYrOJIbHUK C yrioM B 30°
HepaBencTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O JUINHE
6.8 JIOMaHOM, TeopemMa O OojblIeM yrjie W OOJBIICH CTOPOHE TPEYroJIbHHKA.
IlepnenuKyIssp 1 HAKJIIOHHAS
6. I'eomerpuueckoe  mecTto  Touek. buccektpuca yrma M cepeIUHHBIN
' NEPIEHIUKYIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb U KpYI, XOpZa U AUAMETP, UX CBOWCTBA. B3auMHOE pacnosioxeHue
' OKpYKHOCTH U npsimoii. KacarenbHast u ceKkylas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BNMCAaHHasg B Yroja. BrnucaHHas ¥ ONHCaHHAs OKPYKHOCTH
' TPEYTrOJIbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 UYerpipéxyroybHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBapaT, UX MPU3HAKH U CBOMCTBA




Tpaneuus, paBHoOOKkasi Tpamenus, e€ cBOICTBa M mpu3HaKkH. lIpsMoyrombHas

6.3
Tpanenus
6.4 Meron ynBoenuss meauanbl. LlenTpanbHas cummerpusd. Teopema Paneca u
' TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHUKa
66 [lomobue TpeyronapHUKOB, Ko3ddumment momobus. IlpuszHaku nOH00HS
' TpeyroJibHUKOB. [IprMeHeHre nogo0us Py pelIeHNH MPAKTUIECKUX 33124
6.7 DopMyITBl IS TUIOINAAH TPEYrOJbHUKA, apajieiorpaMMa, poM0a 1 Tparneiuu
6.8 CaoiicTBa momajei reometpudeckux puryp. OTHOIICHHE TUIOIAACH O I00HBIX
' uryp
6.9 Brruncienne miomanei TPEyroJbHUKOB M MHOTOYTOJBHMKOB Ha KIIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa mnpu pemeHun
' MPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHTE€HC OCTPOTO yIrjia HpPSIMOYTrOJBbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. TpUrOHOMETpuyeckue GYHKIMU
yriioB B 30°, 45° u 60°
6.1 Brnucanneie W 1IeHTpaibHBIE YIJIbl, YTOJ MEXAY KacaTeJIbHOW U XOPAOW. YTJIbI
' MEXIY XOpJIaMH U CEeKyITUMU
6.13 Brnucanubie 1 OnMcaHHbBIE YETHIPEXYTOJILHUKHI
6.14 B3anmHoe pacnonokeHue AByX okpykHocrtedd. Kacanme okpyxnHoctei. Obmiue
' KacaTeJIbHbIE K JIBYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tanredc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
. TOX/1€CTBO. DOPMYIIBI IPUBEICHUS
6.9 Pemenune TtpeyronbHukoB. TeopeMa KOCHMHYCOB M TE€OpeMa CHHYCOB. PemieHue
' IIPaKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 IIpeo6pazoBanue nogoous. Ilogo6re COOTBETCTBEHHBIX AIEMEHTOB
6.4 Teopema 0 mpou3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEAECHHUU OTPE3KOB
' CEKYILUX, TEOPEMA O KBaJpaTe KacaTeJIbHOU
Bektop, mmmHa (MOIynb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, MPOTHBOIOJIOKHO
6.5 HaIIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,

oncpanyu HaAd BCKTOpaMu. Paznoxenune BCKTOpa 1O ABYM HCKOJIJIMHCAPHBIM




BEKTOpam

Koopaunatsel Bekropa. CkajiipHOE IPOU3BEACHHUE BEKTOPOB, NPUMEHEHHE IS

00 HaXO0XAECHUS JUIMH U YIIIOB
JlexapTOoBbl KOOpAMHATHI HA INIOCKOCTH. YPaBHEHHUs IPSAMONW U OKPYKHOCTH B

6.7 KOOpAMHATAX, IEpEeCeYeHUE OKPYKHOCTEH M NpAMBIX. MeEToJn KOOpPAHMHAT U €ro
[IPUMEHEHHE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKA

6.9 JlnuHa oxkpyxHOCTH. I'pagycHas M paguaHHas Mepa yria, BBIYMCICHHE JUIMH AYyT

' OKPYKHOCTEH
6.10 [Tnomanp kpyra, CeKTOpa, CerMeHTa
6.11 JIBUKEHHUsT TJIOCKOCTH M BHYTPEHHHME CUMMeTpuM (Guryp (31eMeHTapHbIe

npencrasienus). [lapamiensheiil neperoc. IloBopot




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

Kox
NpoBePsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI POrpaMMbl OCHOBHOT'O 00111er0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUAMHU: MHOXKECTBO, ITOJAMHOXKECTBO, OIIEPALIUU
HaJ MHOXECTBaMH; YMEHHE OIEepUpOBaTh NOHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LUKI, NPUMEHATh UX IMpPU pEUICHUM 3a]ad; yMEHHue
HCIIOJIb30BaTh TIpaUyecKoe IMpPeACTaBICHUE MHOXKECTB JUIsl OIMHCAHMS
peaJIbHBIX MPOIIECCOB U SBJICHUH, IPU PEIICHUH 33Ja4 U3 APYTUX YUEOHbIX

MpEeIMETOB

YMeHHne onepupoBaTh IOHATHUSAMH: OIPENEICHUE, aKCHOMa, TEeopemMa,
JI0Ka3aTelIbCTBO;  YMEHUE  paclo3HaBaTb MUCTUHHBIE W JIOKHBIE
BBICKA3bIBaHNS, MPHUBOJUTH MPHUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIAHHA BBICKa3bIBAaHUH

YMeHue OmnepupoBaTh IMOHATHAMH: HATYPAJbHOE YHCJIO, MPOCTOC M
COCTAaBHOE YHCJIO, JISTUMOCTh HATypPaJIbHBIX YHCEN, MPU3HAKHA JCIIUMOCTH,
1IeTI0€ YHCII0, MOJIYJIb YhCia, OOBIKHOBEHHAS ApOOb M JACCATHYHAS APOOb,
CTaHJIAPTHBINA BHJI YMCIIA, PAMOHAIBLHOE YHCIIO, HPPAMMOHAIBHOE YHUCIIO,
apuMeTHYECKUH KBaJPATHBI KOPEHb;, YMEHHUE BBINMOJHATH JICHCTBUS C
YHUCIIaMH, CPaBHHBATh M YIOPSIOYMBATH YHMCIIA, MPEICTABIATh YMCIa HA
KOOPJMHATHOM MPSMOM, OKPYIJIATh YWCIIA, YMECHHE JeJaTh MPUKUIKY U

OIICHKY pe3yJIbTaTa BHIYMCICHUN

YMeHue omnepupoBaTh TMOHATUSMU: CTENEHb C LEJIbIM [OKa3aTeseM,
apudmeTuyecKuil KBaJApaTHBIH KOpPEHb, MHOTOWIEH, anredpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaldbHOW CTENEHU OOJblle
€MHUILIBI; YMEHHE BBIMOJHATH pacy€éThl mo dopmynam, mpeodpazoBaHuUs
HENbIX, TPOOHO-pAIIOHATBHBIX BBIPAKEHUH M BBIPAKEHUIH C KOPHIMH,
pa3noKeHNe MHOTOYJIEHA HA MHOXKHUTENH, B TOM YHCII€ C UCIOJIb30BaHUEM

(I)OpMy.]'I Pa3HOCTH KBaApAaTOB U KBaJApaTa CYMMBbI U PA3HOCTH

YMmenue ONCpUpOBaTh MNOHATUAMH: YHUCIOBOC PAaBCHCTBO, YPABHCHHUC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C HepeMeHHOﬁ;
YMCHHC pPCIIAaThb JIMHEHHbIE U KBaJApaTHBIC  YPaBHCHUA, ,Z[pO6H0-
pallMOHAJIBHBIC YpPaBHCHUA C OJIHOM HCpCMCHHOﬁ, CUCTCMbI IBYX

JIMHEUHBIX ypaBHCHHf/'I, JIMHENHBIE HCpaBCHCTBA W HUX CHCTCMEBI,




KBaJ[paTHbIC U JAPOOHO-PAIIMOHAIBHBIE HEPABEHCTBA C OJJHOM MEPEeMEHHOMH,
B TOM 4YHCJIE NPU PELICHUU 3a7ad U3 JPYIHX IPEeIMETOB U MPAKTHUUECKUX
3a/1a4; YMEHHUE HCIOJb30BaTh KOOPAMHATHYIO IPSMYIO U KOOPAMHATHYIO

TUTOCKOCTD ISl H300paKeHUs PEICHNH YpaBHEHH, HEPAaBEHCTB U CHCTEM

YMeHne omnepupoBaTh NOHATHAMH: (QyHKIHS, rpaduK (yHKIHHA, HYIHA
(GyHKIMH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH BO3PACTaHHS,
yObIBaHUsI, HamOoJIbIIEE M HAWMEHBIIEEe 3HAueHHWs] (DYHKIMH; YMEHHE
ONEpUPOBaTh MOHATUAMM: MpsMas HPONOPLUOHAIBHOCTb, JMHEWHas
¢byHKIMA, KBagpaThyHas (QyHKUMA, oOpaTHas MPONOPLUOHAIBHOCTD,
napalouia, runep0oa; yMeHue cTpouTh rpaduku QyHKIUH, UCIIOIb30BaTh
rpaduku JUIsl OTPEICIICHUs] CBOMCTB MPOIECCOB W 3aBUCUMOCTEH, s
pelieHus 3ajad U3 JAPYruxX Yy4deOHBIX NPEIMETOB U pealibHOM JKU3HH;

yMEHHUE BBIpaXaTh POpMYyJIaMU 3aBUCUMOCTH MEKy BETMUYNHAMU

YMeHme OICpHUPOBATH MOHATUAMU: MMOCJIICAOBATCIbHOCTD, apI/ICbMeTI/I‘—IeCKaSI
U TEeOMeTpHUYeCKas TPOTPECCHHU; YMEHHE HCIOJIb30BaTh CBOWMCTBA
MOCJe0BaTeIbHOCTEH, (POPMYIBI CYMMBI M OOIIEro WICHA MPH PEIICHUN
3aa4, B TOM YHUCIE 33Ja4 U3 JIPYIHMX Y4eOHBIX MPEIMETOB U PEabHOM

KHN3HHU

YMeHnue pemarh 3a1a4d pa3HbIX TUIIOB (B TOM YHCJI€ HA IPOLEHTHI, JOJIH U
4yacTu, JBUKEHHUE, paboTy, IIEHYy TOBApOB M CTOMMOCTbH MOKYIOK U YCIYT,
HAJIOTH, 33Jayd W3 o00JacTh yHOpaBieHUS JHUYHBIMH U CEeMEHHBIMU
(mHaHCaMM); YMEHHUE COCTAaBIISITh BBIPAXKECHUSI, ypaBHEHUS, HEPABEHCTBA U
CUCTeMBbl 10 YCJIOBHUIO 3a/ayH, HMCCIEAOBAaTh IOJIYYEHHOE peIIeHue U

OLICHUBATh HpaBI[OHOI[O6HOCTB INOJIYYCHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATHIMHU: (PUTypa, TOUKA, OTPE3OK, IpsAMas, JIyd,
JOMaHas, yroj, MHOTOYTOJIbHUK, TpPEYroJbHHUK, PABHOOEIPEHHBIH MU
PABHOCTOPOHHHM TPEYTrOJIbHUKH, NPSMOYTOJIbHBIN TPEYroJIbHUK, ME/INaHa,
OuccekTpuca u BBICOTA TPEYyroJibHUKa, YeThIPEXYTOJIbHUK,
napaujienorpaMM, — pom0O,  OpSAMOYrOJbHHMK,  KBaJpaT,  Tpameuus;
OKPY)KHOCTb, KpYI, KacaTellbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMHU
¢urypamu; ymeHue pemarhb 3a/1aud, B TOM YHCIIe U3 MTOBCEIHEBHON KHU3HH,
Ha HAXOXKJEHUE I€OMETPUYECKHUX BEJIINYMH C NPUMEHEHHEM H3Yy4EHHBIX

CBOMCTB ¢uryp u paktoB

10

YMeHue omnepupoBaTh IOHATUSMHU: DPABEHCTBO (uUryp, paBEHCTBO
TPEYroJIbHUKOB; MapaJUIeIbHOCTh M NMEPIEHIUKYISIPHOCTD MPSIMBIX, YO

MCXKIAY MNOpAMBIMH, TMNCPICHAUKYIIAP, HAKIOHHAdA, IMIPOCKIHA, I'IOI[06I/IC




¢buryp, monoOHBIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKH W
NpsIMOM; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U nIoJooue duryp,

NapaJUIEIbHOCTD U IEPIICHAUKYIISIPHOCTD NPAMBIX B OKPYXKaIOLEM MHUpE

11

YMeHue onepupoBaTh MNOHATUSMU: JUIMHA, PAacCTOSIHUE, YroJl (BEJIWYMHA
yria, CHHYC ¥ KOCUHYC yrja TpeyrojbHHKA), IJIOL[a/lb; YMEHUE OlICHUBATh
pasMepbl TNpeIMEeTOoB M OOBEKTOB B OKPYXKAIOIIEM MHUpPE; yMEHHE
OPUMEHATH (POPMYJIBI IEpUMETpa M IUIOIMIAAH MHOTOYTOJIEHUKOB, JUTHHBI
OKpPY)KHOCTM M IUIOIIaad  Kpyra, oObemMa  NpSMOYIOJBHOTO
napajuiefienuneaa;  yMEeHWe  NPUMEHATh  TNPU3HAKM  paBEHCTBa
TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrojJbHHUKA, TEOPEMY
[Mudaropa, TpUroHOMeTpHUECKHE COOTHOLIEHUS Ul BBIYMCIEHUS JUIMH,

pacCTOSIHUMI, TIJIOIIAAeH

12

Ymenue  u3o0paxkaTh  miuockue  Gurypsl W HUX  KOMOWHAIUH,
MIPOCTPAHCTBEHHbIE (PUTYpPHI OT pPYKH, C TIOMOIIbIO YEPTENKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB [0 TEKCTOBOMY UM CUMBOJIBHOMY

OITMCaHHIO

13

YMeHue onepupoBaTh MOHATHAMH: MPSIMOYroJIbHAsh CUCTEMa KOOPIUHAT;
KOOpJIMHATHl TOUKH, BEKTOpP, CyMMa BEKTOpPOB, MPOU3BEIEHUE BEKTOpa Ha
YHCIIO, CKaJspHOE MPOU3BEAECHHE BEKTOPOB; YMEHHE HCIOJIb30BAaTh
BEKTOPBI U KOOPAMHATHI JUIsl IPEACTABICHUS TaHHBIX U PELIeHUs 3ajad, B

TOM YHUCJIE U3 IPYTUX YYEOHBIX IPEIMETOB U PEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSMU: CTOJIOMKOBBIE U KPYrOBBIE AUArpPaMMBl,
TabNMuIBl, CcpeaHee apudmeTuyeckoe, MeAuaHa, HauOojbliee U
HauMEHbIlIee 3HAYeHMs], pa3MaxX UYMCIOBOrO0 Habopa; yMEHHE H3BIIEKATb,
UHTEPIPETHUPOBATH U MPEOOPa30BbIBATH MH(OPMAIIUIO, TPEACTABICHHYIO B
TabMUIAX ¥ Ha AHarpamMmax, OTPaKalollyl0 CBOMCTBA U XapaKTEPUCTHKU
pealbHBIX MPOLIECCOB M SIBJICHHM;, YMEHHE paclo3HaBaTh W3MEHUYUBBIC

BCJIIMYMHBI B OKPYXXarOIeM MHUPCE

15

YMeHue onepupoBaTh IMOHATHSAMHU: CIY4YaWHBIA ONBIT  (CIIy4alHBIN
JKCMIEPUMEHT),  DIIEMEHTapHOE  COOBITHE  (DIEMEHTapHBIA  HCXOJ)
CIIy4aifHOTO OIBbITa, CIy4ailHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HAaXOJWTh  BEPOSITHOCTH  CIYY4alHBIX  COOBITHMH B ONBITaX C
PaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUSMU; YMEHHUE pellaTh 3a1auu
METO/IOM OPraHM30BAaHHOTO Tiepedopa M C WCIOJb30BAaHUEM MpaBUIa
YMHOJKEHUS; YMEHHE OIICHUBATh BEPOSTHOCTH pEabHBIX COOBITHA H

HBJ'IeHPIfI, NMOHUMATL POJIb NPAKTUYICCKH NOCTOBCPHBLIX U MAJOBCPOSTHBIX




COOBITHII B OKPYKAIOIIEM MHpPE U B KU3HU; 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCEN M €ro

POJIBIO B MACCOBLBIX SABJICHUAX

16

YMeHue BHIOMpATh MOAXOAANINI W3yYSeHHBIN METOJ Ul PEIICHUs 3a/1a4H,
IIPUBOAUTH IIPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJE H
JKU3HHU, PACIIO3HABAaTh IPOSBICHHUE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE,
OIIMCBIBATh OT/ACIBHBIC BBIJAIOLIUECS PE3YNbTAaThl, IOJYYEHHBIE B XOJE
pa3BUTUSA MAaTEeMaTUKN KaK HAyKH, IIPUBOJUTH IIPUMEPHI MaTEMATHYECKUX

OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




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

MATEMATHUKE
Kon IIpoBepsiemMblii 31eMEeHT COEepPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky qenuMOoCTH HEbIX YUCE
1o OOBIKHOBEHHBIE M JECATUYHBIC APOOHW, MPOIEHTHI, OECKOHEYHBIC TEPHOANYCCKHE
. npobu
1.3 PanmonaneHblie yncna. ApudmMerndyeckue onepamnmy ¢ palioHaJIbHBIMU YUCIIaMU
1.4 JeiicTButenbHble yncia. ApupMeTHyecKre onepannuy ¢ AeUCTBUTEIbHBIMU YU CIaMU
L5 [IpuOnmxEHHBIE BHIYMCICHUS, TPaBUIa OKPYIJIEHUS, MPUKUIKA U OLIEHKa pe3yibTara
. BBIUYHUCIICHU I
2 AnreOpandecKue BRIPaKSHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenenp ¢ nensiM nokasaresneM. CTeneHb ¢ palMOHANBHBIM INOKaszareneMm. CBolcTBa
' CTENEeHU
2.3 MHorouieHs!
2.4 Anrebpaundeckas 1po0b
”E ApubmMeTnuecknii KOpeHb HaTypalbHOW cTeneHd. JlelcTBus ¢ apudmeTndecKumu
' KOPHSIMU HaTypaJIbHOM CTENEeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenblie n ApoOGHO-palMoHaNbHbIe ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.2 Lenbie u ApoOGHO-paLMoHabHbIe HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemrenue TeKCTOBBIX 3a1a4
4 YucrnoBble MOCIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33JaHUS TIOCIIE0BATEILHOCTEH
4.2 Apugpmernueckas 1 reoMmeTpudeckas nporpeccu. @opmyiia ClI0KHBIX POLIEHTOB
5 OyHKIMH
Oynkims, crnocodb! 3aganus ¢yHkuuu. I'paduk Gynkuuu. O6macte ompeaeneHus u
- MHO>eCTBO 3HaueHuil QyHximu. Hymu ¢ynxmmum. [TpomexyTku 3HAKOMOCTOSHCTBA.
o [IpoMexxyTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl U MHUHUMYMBI (DYHKITUH.
Haubounbiee u HaumeHblee 3HaUeHUE (DYHKIUU HA IPOMEXYTKE
6 KoopaunaTs! Ha NpsAMOil U IJIIOCKOCTH
6.1 Koopaunathas npsmas




6.2

JlexapTOBBI KOOPIMHATHI HA IJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBa
7.2 TpeyronbHuk
7.3 MHOToyrojipHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenune reoMeTpuiyecKiX BEIUUNH
7.6 BexTops! Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepostHocTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padmr




PABOYAS TPOI'PAMMA yue0Horo npeamera «BepositHocTh U craTucTuKa. ba3oBbli
YPOBEHb)

MNOACHUTEJIbHAS 3AIINCKA

B coBpemeHHOM IM(GPOBOM MHpE BEPOATHOCTh M CTATHUCTUKA MPUOOpPETArOT BCE OOJBIIYIO
3HAYMMOCTh, KaK C TOYKH 3pPEHHsI MPAKTUYECKUX NPUIOKEHHWH, TaK M UX POJU B 0Opa3oBaHUW,
HEOOXO/IMMOM KaXXJOMy 4YeloBeKy. Bospacraer umcio npodeccuii, Tpu OBIAJEHUH KOTOPHIMH
TpeOyercst xopomiasi 0a30Basi MOATOTOBKA B 00JACTH BEPOSTHOCTH M CTATUCTUKH, TaKas IMOJrOTOBKA
BaXHA JUIS TIPOJIOJDKEHHUST 00pa30BaHMs U /ISl YCIIEUTHOM MPO(ecCHOHANBHON Kaphephl.

Kamnmﬁ YCJIOBCK MOCTOSIHHO NPHUHUMACT PCUICHHWA Ha OCHOBC MMCIOIIUXCA Yy HEIO OaHHBIX. A
JIIsL 000CHOBAHHOTO MNPpUHATUA PCHICHUA B YCIOBUAX HCAOCTATKa HIIN n30BITKA I/IH(i)OpMaIII/II/I
HE00XOIMMO B TOM YHCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUIECKOE MBIIIICHHUE.

NmenHo mo3TOMy OCTpO BCTajla HEOOXOAUMOCTH CcHOPMHUPOBATH Yy  OOYyYaIOIIUXCS
(YHKIIMOHATIBHYIO IPAMOTHOCTb, BKJIIOYAIONIYI0O B ce€0si B KayecTBE HEOTHEMJIEMON COCTaBISIOLICH
YMCHUEC BOCHPUHUMATDL U KPUTUUCCKU aHAJITU3HUPOBATH I/IH(l)OpMaHI/IIO, IPCACTABJICHHYIO B Pa3JIMYHBIX
¢dbopMax, MOHMMATh BEPOSITHOCTHBIM XapakTep MHOTUX peaJbHBIX IPOLECCOB U 3aBUCUMOCTEH,
MIPOU3BOIUTh IPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM MpUHIMIAMH cOOpa, aHajau3a W MpeACTaBICHUS
JaHHBIX W3 Pa3MUYHBIX cdep KU3HM OOIIecTBA W TOCyJapcTBa MPHOOIMIAeT OOyJaromuxcs K
oOLIeCTBEHHBIM HHTepecaM. 3yueHue OCHOB KOMOMHATOPHKM pa3BUBAET HABBIKM OpraHHU3alluu
nepedopa u noAcyéTa 4yrciaa BapuaHTOB, B TOM YKCIIE B MPUKIATHBIX 3a7jauax. 3HAKOMCTBO C OCHOBaMH
Teopuu TpadoB co3maér maremaTudeckui GyHAaMEHT A7 POPMHUPOBAHUS KOMIIETEHIIMH B 00JIaCTH
uHpOpMaTUKU U HUPPOBBIX TeXxHONOTWH. [IpyM M3ydeHHH CTATUCTHKU U BEPOSITHOCTH OOOTaIiaroTcs
Mpe/ICTaBiICHUs] OOy4alolUXCd O COBPEMEHHOM KapTMHE MHUpa M METOJaX €ero HCCiIel0BaHus,
(dbopMupyeTcsi TOHUMaHUE POJIM CTATUCTUKU KaK MCTOYHUKA COLIMAJIbHO 3HAYMMOW MHGOpMalU M
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIILIJICHHUS.

B cooTBercTBUU ¢ JAaHHBIMU LEISIMHU B CTPYKTYpe MpOorpamMMmbl yueOHOTO Kypca «BeposiTHOCTh 1
CTaTUCTHKa» OCHOBHOTO OOIIEro 0Opa30BaHMsI BBIJCIECHBI CICAYIOLIUE COJIEP>KATEIbHO-METOAUYECKUE
munun: «IIpeacraBneHue MAaHHBIX M ONUcCaTelIbHAas CTaTHCTUKa», «BeposTHOCTB», «DIEeMEHTHI
KOMOMHATOpUKNY, «BBeaenue B Teoputo rpadony.

Copepxanne nuHuM «lIpencraBieHne NaHHBIX U ONUCATENbHAS CTATHCTHKA» CIYKUT OCHOBOM
s GOpMUPOBaHUS HABBIKOB pabOThl ¢ MHGOpPMAIUEl: OT YTEHUS M MHTEpHpeTalnuud WHGbOopMaluu,
Mpe/ICTaBJICHHONW B Tablulax, Ha guarpamMmax u rpadukax, A0 cOopa, MpeICTaBIECHUS W aHAIM3a
JAHHBIX C HCIOJIb30BAaHHEM CTAaTHCTUYECKMX XapaKTEpUCTUK CpPeIHHX M pacceuBanus. Pabortas c
JaHHBIMH, OOydJarolluecss ydarcs CUMTBIBAaTh M WHTEPIPETHPOBATh JaHHbBIC, BbIJIBUraTh,
apryMEHTUPOBaTh W KPUTUKOBATh TMPOCTEHINIME THUMOTE3bl, Pa3MBIIIIATh Hag  (QakTopami,
BBI3BIBAIOITUMH H3MEHYUBOCTD, U OIICHUBATh UX BIMSHUE HA pAaCCMaTPUBAEMbIE BEIMYUHBI U MPOIIECCHI.

WHTYUTHBHOE NpEeACTaBICHUE O CIy4aiHOM M3MEHYMBOCTH, MCCIEOBAaHUE 3aKOHOMEPHOCTEN U
TEH/EHIUI CTaHOBUTCS MOTHBHPYIOIIEH OCHOBOM Il M3YydeHHs TEOpHM BeposiTHOocTed. bosbioe
3HaYEHUE WMEIOT MPAKTUYECKHE 3aJlaHusl, B YACTHOCTH OTBITHI C KJIACCHUYECKUMHU BEPOSTHOCTHBIMH
MOJIEISIMH.

[ToHsiTHEe BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaonojoous ciaydaitHoro coOwitust. [Ipu u3ydenun
y4eOHOTO Kypca 00ydarolrecs 3HaKOMSATCS ¢ MPOCTEHITMMHI METOJIaMH BBIYHMCICHUSI BEPOSITHOCTEH B
CIIydallHbIX JKCIEPHUMEHTAaX C PaBHOBO3MOXXHBIMHU DIIEMEHTAPHBIMH HCXOJIaMHU, BEPOSATHOCTHBIMHU
3aKOHAMH, MO3BOJIAIOIIMMHU CTaBUTh M peliaTh Oojiee CIOXKHbBIE 3a1aud. B yd4eOHBIH Kypc BXOAAT
Ha4YaJIbHBIC MTPCACTABJICHUSA O CJ'Iy‘IElFIHBIX BCJIMYMHAX U UX YHUCJIOBBIX XapPaKTCPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYyYaroIIUXCs C MHOXECTBaMHU U
OCHOBHBIMH OIICpallMsIMU HAJl MHOXCCTBAMU, PACCMATPUBAIOTCA IMPUMCPBI ITPUMCHCHUA JIs1 PCUICHUA
3aa4, a TAKXKC UCIOJIb30BAHUA B JPYIUX MATCMATUUCCKUX KypCax U y‘-IGGHBIX npeameTax.



B 7-9 xmaccax u3ydaercs y4ueOHBIH Kypc «BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIA BXOJSAT
pasnensl: «llpencraBiaeHue NaHHBIX M OINHKCATENbHAs CTaTUCTHKa», «BeposTHOCTB», «Di1€MEHThI
KOMOMHATOPHKH», «BBeaeHne B Teopuio rpadoBy.

Ha u3ydenue yueOHOTO Kypca «BeposSTHOCTh U cTaTHCTUKa» oTBoAMTCs 102 vaca: B 7 Kiacce —

34 yaca (1 yac B Hemenio), B 8 kiacce — 34 ygaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 gac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

[IpencraBnenue MaHHBIX B BUZIE TAaOJIUL, AUAarpamM, TpaukoB. 3amoiHeHUe TaOlull, YTeHUE U
MOCTPOEHHE JUarpaMMm (CTOJOMKOBBIX (CTOJNOYATHIX) M KpPYroBbIX). UTeHHE TpaduKOB peasbHBIX
npoueccoB. M3pneuenue uHdopmanuu M3 AuarpaMM M TaOJNMI, HUCIOJIb30BAaHUE U HHTEPIIPETALIUS
JTAHHBIX.

OmnwmcartenpHas CTaTUCTHKA: CpelHEe apuMeTHYecKoe, MeAHWaHa, pa3Max, HauOoJbliee |
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX TaHHBIX. [Ipumepsl ciiyyaiiHOM U3MEHUNBOCTH.

Cny4aiiHplii 3KCHEpUMEHT (ONBIT) M ciydaiiHoe coObiTHe. BeposTHocTh M uactoTta. Pounb
MaJOBEPOSITHBIX M MPAKTHUYECKHU JIOCTOBEPHBIX COOBITHI B mpupoie M B oOmectBe. MoHera u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, BepmmHa, pebpo. Crenens BepmuHbl. Uncio pédep W cymMMapHas CTENEHb BEPIIHH.
[IpencraBnenne o cBsazHoctH rpada. Lenu u nukiel. [lytu B rpadax. O6xox rpada (3ilsiepoB myTh).
[IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenne 3aaau ¢ momoiso rpados.

8 KVIACC

[IpencraBnenue qaHHBIX B BUAE TaOIUL, AUarpamMm, rpaQuKosB.

MHo3k€ecTBO, 3JIEMEHT MHOKECTBa, OJIMHOKecTBO. Onepaniuu HajJ MHOXKECTBaMU: 00beMHEHNE,
nepecedyeHre, AonojgHeHue. CBOWCTBAa  omepaluid  HaJl MHOXECTBAMH:  IEPEMECTUTEIBHOE,
coueTaTeNlbHOe, pacIpeleNuTeabHoe, BKIOUeHus. lcnonp3oBaHue rpaduyueckoro mpercTaBiIeHUs
MHOYECTB JUIsl OITUCAHMSI PEATbHBIX IIPOLIECCOB U SIBJICHUM, ITPU PEILIEHUH 33/1a4.

W3mepenue paccenBaHusi AaHHBIX. JlUcTiepcusl U CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
JnarpamMmma paccenBaHus.

DneMeHTapHbIe COOBITHS CiydaiHOTo ombiTa. CiydaitHeie coObITHA. BeposiTHOCTH COOBITHH.
OnbITBI C PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMH COOBITHAMU. CrydaiiHbId BBIOODP. CBS3b MEXIY
MaJOBEPOSITHBIMU U MPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMU B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa 1€peBbEB: €AUHCTBEHHOCTh IyTH, CYIIECTBOBAHUE BHUCSYEW BEPILMHBI, CBS3b
MEX/1y YMCIOM BepIIUH U uncioM pédep. [IpaBuio ymHoxenus. Pemenne 3aia4 ¢ momoinsto rpados.

[IpoTuBomnonoxHbie coObITHA. Jmarpamma Oiinepa. OObeIWHEHHE W TIEPECCUYCHHE COOBITHM.
HecoBmecTtHbie coObiTus. Dopmyna CIIOXKEHHS BEpOSTHOCTEH. YClIOBHas BepoATHOCTh. IlpaBuiio
ymHOKeHus. HezaBucumble coObiTus. [IpencraBienne skcriepuMenTa B Bujie AepeBa. Pemenue 3a1a4y Ha
HAax0’KJIEHUE BEPOSATHOCTEN C MOMOUIBIO JIEPEBA CIIYYaHOTO SKCIIEPUMEHTA, AMarpaMm Diliepa.

9 KJIACC

[IpencraBienue naHHBIX B BUJIE TAOIUI, JUarpamm, rpaukoB, HHTEpIpeTalus JaHHBIX. UTeHue
Y TIOCTPOEHHUE TabIuIl, TUarpamm, rpakoB MO peaTbHBIM JaHHBIM.

IlepectanoBku u Qaxropuan. Coderanus u uucio couetanuid. TpeyronpHuk Ilackans. Pemenue
3aJ]a4y C UCIMOJIb30BaHHEM KOMOMHATOPUKH.

I'eomerpuueckas BepoaTHOCTh. CiydaliHbIM BBIOOp TOUKU M3 (PUTYpBI Ha INIOCKOCTH, U3 OTpe3Ka
U U3 JYT'H OKPYKHOCTH.

Hcneitanne. Yenex n Heymaua. Cepus ucnblTaHui 10 mepBoro ycnexa. Cepusi HCHBITaHUM
bepuymnu. BepostHocT coObITuil B cepuM ucnbITanuil bepuynu.

CnygaiiHass BelIMUMHA U PACHpPENEICHHE BEPOSATHOCTEH. MareMarndeckoe OXHIAHUE U
mucnepcus. IlpuMepsl MaTeMaTHMYeCKOro OXHIAHUS KaK TEOPETUYECKOTO CPEAHEro 3HAYCHUS
BEJIMYMHBIL. MaTeMaTHueCcKOoe OKUAAHUE U JUCIEPCUS CIIy4allHON BEJIMUYMHBI «UHCIIO YCIIEXOB B CEpUU
UCIIBITAaHUN bepHyIm.

[Tonsitue o 3akoHe OomybiIuX uucen. M3MmepeHue BepOSTHOCTEH € MOMOIIbIO YacToT. Ponb u
3Ha4YeHHE 3aKOHA OOJIBIINX YUCEl B IPUPOIE U 0OIIECTBE.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA INPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTD H CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBHIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUA NPOrpaMmbl  yueOHOro Kkypca «BepostHocts 1
CTAaTUCTUKA» XapaKTEPU3YIOTCSI:

1) naTpuoTHYECKOE BOCIIUTAHHE:

MPOSIBJICHUEM HWHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHMKEHHSIM POCCHUMCKHX MATEMaTUKOB U POCCHMCKOM MAaTEMATHYECKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ATUX JOCTIKEHUN B IPYTrUX HayKaxX U MPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaXKJaHWHA W peau3allii  €ro TIpas.,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYpP, SIBJICHUH,
MpOLEAYp Tpa)xJaHCKOro oOuiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
ATUYECKUX TPOOJIEeM, CBS3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATETLHOCTH YIEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B PEHICHUH TMPAKTUYECKUX 3a/ad MaTeMaTHYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKECHUU BCEH KU3HHU
JUIS YCHEIIHOW MpoQecCUOHANBHOMN AESITETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM UM NTOCTPOCHHUEM MHIMBUIYATbHOW TPAEKTOPUK 00pa30BaHUS M KU3HEHHBIX IJIAHOB C YUETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSTHIO MaTEeMAaTHUYECKUX OOBEKTOB,
3a/1a4, peLIeHU, pacCy A€HUH, YMEHHIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIIMEH B IeATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHbBIX MPECTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsS YeNOBEKa, IPUPOJII U OOLIeCTBa, MOHUMAaHHUEM MAaTeMaTU4YeCKOW HayKH
Kak cdeppl 4YeIOBEYECKOW IesATeNbHOCTH, JTanoB €€ pa3BUTHS U 3HAYUMOCTU JJIsl Pa3BUTHUSA
UMBWIM3ALMY, OBJIAJICHUEM S3bIKOM MaTEeMaTUKU M MaTeMaTH4YEeCKOM KyIbTYypOoll Kak CpelICTBOM
MMO3HAHUS MUPA, OBJIAJCHUEM IIPOCTEUIIMMU HABBIKAMU UCCIIE0BATEIbCKOM IEATEIbHOCTH;

6) ¢usnyeckoe BocnuUTaHHe, (POPMHPOBAHHE KYJIbTYPbl 3/0POBbSi U 3MOLMOHAJIBHOIO
0J1aronoJTyyus:

TFOTOBHOCTBIO INPUMEHSITh MAaTeMaTHYECKUE 3HAaHUA B HHTEpPECax CBOErO 3J0POBbs, BEIACHUS
3I0pOBOTO O0pa3a JKW3HU (340pOBOE NHTaHUE, COATAHCHPOBAHHBIA PEXKUM 3aHATHUH U OT/bIXa,
perynspHasi ¢uznyecKas akTUBHOCTH), C(HOPMHPOBAHHOCTHIO HABbIKA pedrieKkcru, MpU3HAHHEM CBOETO
MpaBa Ha OMMOKY U TaKOTO K€ MpaBa APYroro 4ejaoBeKa;

7) 3K0JI0TMYeCKoe BOCIIUTAHHUE:

OpUEHTAIle Ha TpPUMEHEHHWE MaTeMaTHUeCKUX 3HAHUU JUid pelieHusl 3agad B objactu
COXPaHHOCTH OKPYKAIOIIeH cpeipbl, IUNIAHUPOBAHMS MMOCTYNKOB M OLIEHKH UX BO3MOXHBIX MMOCIEACTBUN
JUIS OKPYIKAIOIIEH Cpebl, 0CO3HAHMEM TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MpoOiIeM M myTel ux
peuieHus;

8) ajanTanms K N3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOJAHOM Cpe/bl:

FOTOBHOCTBbIO K JCHCTBUAM B YCIOBUSX HEOINPEACIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTU 4epe3 MPAKTUYECKYIO JeATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y JIPYTUX JIIOACH,
prOOpeTaTh B COBMECTHOM IEATEIHHOCTH HOBBIC 3HAHMSI, HABBIKM ¥ KOMITIETCHIIUH U3 OIBITA JPYTHUX;



HEOOXOMMOCTBI0O B (POPMUPOBAaHMM HOBBIX 3HAaHUH, B TOM 4HcCIe (OPMYIUPOBATH HICH,

MOHATHS, TUIIOTE3bI 00 00BEKTaX U SBICHUAX, B TOM YHCIIE PaHEEe HEM3BECTHBIX, 0CO3HABATDH JC(PHIUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHUTYaAllMIO, BOCHHPHUHUMATL CTPCCCOBYIO CHUTYAIlUIO KaK

BbI30B, TPEOYIOINUNA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIEHUS U AEHCTBUA, POPMYIUPOBATH
Y OLIEHUBATH PUCKHU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIC yHHBeEpPcalbHbIe YueOHbIe el CTBUSA

ba3oBrble Jornyeckue 1eHCTBHUA:

BBIABJIATE U XapaKTCPU30BaATh CYHICCTBCHHBIC IMPU3HAKN MATEMATUYCCKUX 06”I)€KTOB, HOHSITHi/JI,
OTHOIIEHUH MEeXAYy NOHATUAMHU, (OPMYIUPOBATH ONpPEIECICHUS TMOHATHH, yCTaHaBIMBATh
CYILIECTBEHHBIN NMPU3HAK KJIacCCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUS U CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

BOCIIPUHMMATh, (QOpMyIHpoBaTh U MNpeoOpa3oBBIBATH CY)KJIEHHUS: YTBEPAUTEIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IC, YCJIOBHBIC,

BBIABJIATE MAaTEMaTHYCCKHUEC 3aKOHOMCPHOCTH, B3aWMMOCBA3WM H IPOTUBOPCHUSA B Q)aKTaX,
JaHHBbIX, Ha6J'II021€HI/I$IX n YTBCPKIACHUAX, npeajiaraTtb KpUTCpUU JJIA BBISIBJICHU L
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HMCIIOJIB30BAHHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MaTEMaTHUYECKUX YTBEpKAEHUN (TMpsMble U OT TMPOTHUBHOIO),
MPOBOJUTH  CaMOCTOSATEIbHO  HECIIOKHBIE  JIOKa3aTeNbCTBAa MaTeMaTHYeCKUX  (hakToB,
BBICTPAaWBaTh AapryMEHTAllMI0, MPHUBOJIUTH TPUMEPbl U KOHTPHOPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIEC PACCYXKICHNUS,

BBIOMpaTh CrMoOco0 perieHus y4eOHOW 3amadu (CpaBHMBATh HECKOJBKO BAapHUAHTOB PEIICHHS,
BbIOMpATh HanOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe N1eCTBUA

HCII0JIb30BaTh BOIMPOCHI KAaK HCCIICIOBATCIIbCKHMA WHCTPYMEHT TO3HaHHS, (OPMYIUPOBATH
BOIPOCHI, PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIIEHO YCTaHABIMBATH HCKOMOE
Y JaHHOE, (OPMHUPOBATH THIIOTE3Y, ApI'yMEHTHPOBATH CBOIO MMO3UIINIO, MHCHHE;

MIPOBOJIUTH 10 CAMOCTOSITEJIBHO COCTABJICHHOMY ILJIAaHY HECJIOXKHBIN SKCIICPUMEHT, HEOOJIBIIIOE
WCCIICZIOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEX]Yy COO0I;

CaMOCTOSITEIIbHO (OPMYJIUPOBaTh OOOOIICHUS M BBIBOJABI 1O pe3yJbTaTaM IPOBEIEHHOTO
HAOJIIO/ICHUS, KCCIICIOBAHHMS, OIICHUBATh IOCTOBEPHOCTH TIOJIYUYECHHBIX PE3YJIbTaTOB, BBIBOJOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOIlecca, a TAKKE BBIABUTATH MPEINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanueii:

BBISIBJISITh  HEJJOCTATOYHOCTh M HM30BITOYHOCTH HMH(OPMAIMM, aHHBIX, HEOOXOIUMBIX [UIs
pelIeHns 3a/1a4H;

BBIOMpATh, AHAJTU3UPOBATh, CUCTEMATHU3UPOBaTb M  MHTEPIPETUPOBATH  HMH(OPMAIUIO
pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMy NpEACTaBICHHS HWHPOpPMAMM M WLIIOCTPUPOBATh peIlaeMble 3aJauu
cXeMaMH, AuarpaMMamu, HHOHM rpadukoil 1 ux KOMOMHALUAMU;

OLICHUBATh HAA&KHOCTh HMH(POPMAIMM MO KPUTEPUSAM, MPEUIOKEHHBIM YYUTEIeM WIN
c(OPMYIMPOBAHHBIM CaMOCTOSTEIIBHO.



KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHble JeilicTBUA:

e BOCHPUHHUMATH U POPMYIUPOBATH CY)KJICHUS B COOTBETCTBUU C YCIOBHSIMHU U LIETSIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS [0 X0y PEIICHUs 331a4H, KOMMEHTUPOBATH MOJyYCHHBIH PE3y/IbTaT;

e B X0/A€ OOCYXKICHHS 3a/JaBaTh BOIMPOCHl IO CYHIECTBY OOCYXKIaeMOW TEMBbI, MPOOIEMBI,
pemaemMoii 3a/1aun, BBICKAa3bIBATh WJICH, HAICIIEHHBIE HA MOWMCK PEIICHUS, COMOCTABISATH CBOU
CYXJIEHHSI C CYXKICHUSMHU APYIHX YYaCTHUKOB JUAIOTa, OOHAPYKHBATh PA3IMYME U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme (popMyaHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHHUS,

e TMPEACTaBIATh pE3YyNbTaThl pELICHUs 3a7a4yd, OSKCIEPUMEHTa, MCCIEAOBaHMsI, IPOEKTa,
CaMOCTOSITEIbHO  BBIOMpATh (opMaT BBICTYIUIGHHS C YY€TOM 3a/4a4 TpEe3eHTAlud U
0COOEHHOCTEH ayIuTOpUN;

e TMIOHMMAaTh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYATbHOH pPabOTHI TMPHU
peleHny yaeOHbIX MaTeMaTHUECKUX 3a/1a4;

e TIPUHHUMAThH IIeJIb COBMECTHOH JeSITEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM PabOTHI,
pacnpenensath BUAbl padOT, JOrOBAPUBATHCS, OOCYXXIaTh IpPOIECC U pe3ylbTaT padoThI,
000011aTh MHEHHSI HECKOJILKUX JTFO/ICH

e y4acTBOBaThb B TIpynmnoBbIX ¢Gopmax paboTsl (0OcykaeHus, OOMEH MHEHHSMHU, MO3TOBbBIE
IITYPMBI U JIPYTHE), BHIOJHATH CBOIO YacTh pabOTHl W KOOPAMHUPOBATH CBOU JIEHCTBHS C
JIPYrUMH YJIC€HAMH KOMaHJbBI, OIIEHWBATh Ka4eCTBO CBOETO BKJIaga B OOMMH TMPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanms:

e CaMOCTOSITENILHO COCTaBJISITH IJIaH, QJITOPUTM pelIeHus 3ajaud (WM ero 4acTh), BbIOMpaTh
crnocob pemieHUs ¢ Y4YETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OpMALIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

e BIAJETh cHOcO0aMU CaMONPOBEPKH, CAMOKOHTPOJISI IMpollecca U pe3yibTara peuieHus
MaTeMaTH4ecKOH 3a7auu;

e TMpeABUACTh TPYOHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTH IpU pEIICHUU 3aJaud, BHOCHUTH
KOPPEKTUBBl B JESATEIHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HANJACHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

e OILIGHUBAaTh COOTBETCTBUE pe3yibTaTa JEATENIbHOCTH IIOCTABICHHON IIEIM U YCIOBUSM,
OOBSACHATH NPUYUHBI JOCTHKCHHSI UM HEIOCTHXKEHUS 11eJId, HAXOAUTh OIINOKY, JaBaTh OLECHKY
MPHUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATbBI

K koHI1y 00ydeHus B 7 kjacce oOyqaromuiics MoJIyquT CIeIyIOUIe MPeIMETHbIE Pe3yIbTaThl:

YuraTh MHGOpMAIUIO, IPEACTABICHHYIO B Ta0IMLAX, HA AUarpaMmax, NpeAcTaBiIiATh JaHHbIE B
BU/JIe TaOJIHII, CTPOUTH AUArpaMMBbl (CTOJIOUKOBBIE (CTOI0UAThIE) U KPYTOBBIE) 0 MacCHBaM 3HauUEHHH.

OnuceIBaTh U HHTEPIPETUPOBATH pealibHbIE YUCIIOBBIE JaHHBIE, IPECTABICHHbIE B TA0IUIaX, HA
aMarpammax, rpadukax.

Hcnonw3oBaTh A7 OMHMCAaHUS  JAHHBIX ~ CTATUCTUYECKHE  XapaKTEPUCTUKU:  Cpe/Hee
apupmeTHyecKoe, MelaHa, HauOoJbIllee 1 HaUMEHbIIIee 3HaUeHUs, pa3Max.

Wwmetp mpencraBieHue o CiaydyaifHOW M3MEHUMBOCTH Ha MPHUMEpax LeH, (PU3MUECKUX BEIWYHH,
aHTPOTIOMETPUUYECKHUX JIAHHBIX, UMETh MIPEJCTABICHUE O CTATUCTHYECKOW yCTOMYMBOCTH.

K koHIty 00yuenus B 8 kjiacce oOyJaromuiics MoIyquT Ciaeylonie NpeIMeTHbIE pe3yIbTaThl:

W3BnekaTh M mpeoOpa3oBbIBaTh MH(POPMAIMIO, MPEACTABICHHYIO B BHUJAE TaOJHI, IHarpamw,
rpaduKoOB, MPEACTABIATH JaHHBIC B BUJE TAOIUII, AUarpamMm, rpaukoB.



OnuceiBaTh JaHHBIE C IMOMOUIBIO CTATUCTUYECKUX IOKa3aTesIel: CpeJHUX 3HAYEHUM U Mep
pacceuBanus (pa3Max, TUCIIEPCUs U CTAaHAAPTHOE OTKIOHEHHUE).

Haxonuth 4acTOThl YMCIOBBIX 3HAYCHUW M YaCTOTHI COOBITHI, B TOM YHCIIEC 1O pe3yabTaTam
M3MEpEeHUH U HAOI0ICHUH.

Haxonuth BEpOATHOCTH CIIy4allHBIX COOBITUM B ONBITAX, 3HAs BEPOSITHOCTH 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHUCJIC B OIBITaX C PABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH.

Hcnonws3oBarh rpaguyeckue MOJEIU: JIEPEBO CIYYalHOTO SKCIEPUMEHTa, JUarpaMmbl Dijepa,
YHCIIOBas IpsiMast.

OnepupoBaTh  MOHATHUSMHU: MHOXKECTBO, IIOAMHOXKECTBO, BBIMOJHATH  ONEpalliyd  HaJ
MHO)XECTBAMHU: OOBEIMHEHUE, IepecedeHne, JOTOJHEHHE, TMEePEUYUCIATh JJIEMEHThl MHOXKECTB,
MIPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonb3oBath rpaduueckoe NpeacTaBI€HUE MHOXKECTB U CBSI3€H MEXJy HUMHU JUIsl ONUCAHUS
MIPOLIECCOB U ABJIEHUH, B TOM YHCJIE NPU PELICHUH 3a]a4 U3 IPYrUX y4eOHbIX IPEIMETOB U KYpPCOB.

K xonIty 00yueHus B 9 kjacce o0yJaronuics moayduT CICAYIONINE TPEIMETHBIC PE3YIbTAThI:

N3Bnekaty u mnpeoOpa3oBbIBaTh MHPOPMAIIHMIO, MPEACTABICHHYIO B PAa3IUYHBIX MCTOYHUKAX B
BHJIE TaONHII, TUarpamm, rpaduKoB, MPeACTaBIATh JaHHBIE B BUJIE TaOIHIL, JUarpamMmm, rpadukos.

Pemars 3amaun opraHm3oBaHHBIM NepeOOpPOM BapHAaHTOB, a TakXe€ C HCIOJb30BaHUEM
KOMOMHATOPHBIX TIPABUI M METOIOB.

Hcnonb30BaTh onucaTelbHbIE XapaKTEPUCTUKU ISl MACCUBOB YHCIOBBIX JAHHBIX, B TOM YHCIIE
CpeIHUe 3HAUECHUS U MEpbl pacCEeUBaHUSI.

Haxonuth 9acToThl 3HAYeHMH M YacTOTHI COOBITHS, B TOM YHCJE MOJIB3YACh peE3ylbTaTaMu
MPOBEACHHBIX U3MEPECHHUI U HAOTIOACHUIA.

Haxonutb BEpOsITHOCTH CIy4aHBIX COOBITHI B M3yYEHHBIX ONBITaX, B TOM YHCJE B OMbITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUSAX UCIBITAHUHN JI0 MEPBOTO yCIeXa, B CEpUsix
ucnbiTanuid beprysm.

Nwmets npencTaBieHne o cay4aifHON BeJIMUKMHE U O paclpele]ICeHUH BEPOSITHOCTEH.

HNwmers mnpencraBieHue O 3aKOHE OONBIIMX YHCET KaK O IMPOSBICHUM 3aKOHOMEpPHOCTU B
ClIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIIKUX YKCEN B IPUPOJE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
bubmmoreka [IOK
! HpencraprerHe fanHEX ! 0 2 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
2 OnucaTeibas CTaTHCTHKA 8 0 ! https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
3 Catysaiitas HSMEHHHBOCTE 0 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beezerne B TeopHio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTh 1 YacToTa Clly4aitHOTO 4 0 1 bubnuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O0o001enre, cucTeMaTH3aus 3SHaHUH 5 2 0 httos://m.edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 5



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

8 KUIIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! Hosropene kypea 7 iacca 4 0 0 https://m.edso0.ru/7f417fb2
9 OmnucarenbHas craTUCTHKA. PaccenBanne 4 0 0 bu6moreka [IOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Muowectsa 4 0 0 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTb ciiydaitHOTO COOBITHS 6 0 1 httos://m. edsoo.ru/7fA17fb2
bu6mmoreka [IOK
> Brenenne B Teopuio rpagos 4 0 0 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 Crryuaiiubie cobpima 8 0 0 https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
7 O0o0011enne, cucTeMaTH3ausa 3SHaHUH 4 2 0 httos://m.edsoo.ru/7f417fb2
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KounyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [{OK
! Mostopenne kypca § Knacca 4 0 0 https://m.edsoo0.ru/7f41a302
bu6moreka [IOK
2 DIIEMEHTHI KOMOHHATOPHKH 4 0 1 https://m.edso0.ru/7f41a302
bu6mmoreka [IOK
3 I'eomeTpuyeckast BEpOSITHOCT 4 0 0 httos://m.eds0o.ru/7f41a302
bu6mmoreka [IOK
4 Herrranus beprysum 0 0 1 https://m.edso0.ru/7f41a302
. bu6mmoreka [IOK
> Coryuaiisas Benna 6 0 0 https://m.edso0.ru/7f41a302
bu6mmoreka [JOK
6 OGobmere, KOHTpOI: 10 ! 0 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
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IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KIIACC
Kon . .
IIpoBepsieMble MpeAMeTHBIE Pe3yIbTAaThl 0CBOCHHS OCHOBHOI 00pa3oBaTeIbHOM
HPOBEPTEMOTO NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusi
pe3yabTaTa
5 BeposTHOCTB U cTaTUCTHKA
UwuraTth uH(GOPMALINIO, IPECTABICHHYIO B TA0IUIIAX, HA AUATPAMMAX, IPEACTABIIATH
5.1 JaHHbIE B BHUJE TaOIUI, CTPOUTH AHMArpaMMbl (CTONOMKOBBIE (CTONOUATHIE) H
KpPYT'OBbI€) [T0 MacCHBaM 3Ha4YE€HU I
5 OnuchiBaTh M UHTEPIPETUPOBATH PEalIbHBIC YMCIIOBbIC JaHHBIC, MPECTaBICHHBIC B
' TabNuIax, Ha JuarpaMmax, rpagukax
£ 3 Hcnonp3oBaTh I ONMMCaHUS JAHHBIX CTATUCTHYECKHE XapaKTEPHUCTUKU: CpenHee
' apudMeTniecKoe, MeJiMana, Hauboblllee U HAMMEHbIIIee 3HAUCHHS, Pa3Max
Wmers npencrapiieHre 0 CIIy9aliHONH M3MEHYUBOCTH Ha MpUMepax IieH, QU3nYecKux
5.4 BEJIMYMH, aHTPOIIOMETPHUECKUX JAHHBIX, UMETh IPEICTaBIEHUE O CTATUCTUYECKON
YCTOUYMBOCTH
8 KUIIACC
Kox . .
IIpoBepsieMble IpeAMeTHbIE Pe3y/abTaThl 0CBOEHHUsI OCHOBHOM 00pa3oBaTe/1bHOI
1IpOBEPSEMOTY NMPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHusi
pe3yJbTara
5 BeposTHOCTh B cTaTHCTHKA
£ 1 W3Bnekats M mpeoOpa3oBeBaTh WHMOPMAIUIO, MPEICTABICHHYIO B BHE TaOIHII,
' auarpamm, rpauKoB, IPEACTABIATh JaHHBIC B BUE TaOJIUL, JUarpaMm, TpaguKoB
5 OnuceIBaTh JaHHBIE C TOMOMIBIO CTATUCTUYECKUX MOKA3aTENeN: CPEAHUX 3HAUCHUM
' U Mep paccerBaHusA (pa3Max, JUCIIEPCHs U CTAaHAAPTHOE OTKJIOHECHHE)
£ 3 HaxomuTs 4acToThl YMCIOBBIX 3HAYEHWH M YacTOThl COOBITHH, B TOM YHCIE IO
' pe3ynbraTaM U3MepeHrui 1 HaOIoAeHUH
Haxomute BeposSTHOCTH CllydyailHBIX COOBITMH B OIBITAX, 3HAs BEPOATHOCTH
5.4 JJIEMEHTapHBIX COOBITHM, B TOM 4HCJIE€ B ONBITAX C PABHOBO3MOXHBIMH
3JIEMEHTapHBIMU COOBITUSIMH
- Ucnonp3oBath rpaduueckue MOAENH: JEPEBO  CIYYalHOIO  3KCIEPUMEHTA,
' auarpaMMbl Diiniepa, ynciaoBasi npsimast
OnepupoBaTh MOHATHAMH: MHOXKECTBO, MOAMHOKECTBO; BBIMOJIHSITH ONEpPalud Haj
5.6 MHOXECTBaMH: OOBbEIUHEHUE, TepeceueHne, AOMONHEHUE, MEePEUUCISITh SIEMEHTHI
MHOECTB, IPUMEHSITH CBOMCTBa MHO>KECTB
5.7 Ucnone3oBaTh rpaduieckoe NpeAcTaBICHHE MHOXKECTB U CBSI3eH MEKIY HUMH JUISA




OImuCaHus MpOLEeCCOB U }IBJ'ICHI/II\/'I, B TOM 4YHUCIC MpU PCHICHUU 3ada4d U3 APYTUX

y‘Ie6HLIX npeaMeEToOB U KypCOB

9 KJIACC
Kon . .
IIpoBepsieMble peAMeTHBIE Pe3yabTAaThl 0CBOCHHMS OCHOBHOI 00pa3oBaTeIbHOM
HPOBEPHEMOTO NMPorpaMMbl OCHOBHOTO 00111€ro 00pa3oBaHus
pe3yabTaTa
5 BeposiTHOCTE 1 cTaTHCTHKA
W3pnekath ¥ mpeoOpa3oBbiBaTh HH(OPMAIIMIO, IMPEACTABICHHYIO B Pa3jIMUHBIX
5.1 WUCTOYHHMKAX B BHJIE TAOJUIl, JAUarpamm, rpadukoB, MPeACTaBIIATh JaHHBIC B BHJIC
TaOMHII, AMarpaMM, rpaduKoB
- Pemare 3amaum  OpraHM30BaHHBIM  MEpeOOpPOM  BapHaHTOB, a TaKkKe C
. HCIIOJIB30BaAHUEM KOMGI/IHaTOpHI)IX IIpaBUJI 1 METOI0B
5 3 Hcnonp3oBaTh onucaTenbHBIE XapaKTCPUCTHUKU [JI1 MAaCCUBOB YMUCJIOBBLIX JaHHBIX, B
' TOM YHCJIE CPETHUE 3HAUCHUS U MEPhI pacCEMBAHMUS
£ 4 Haxogutp 9acToThl 3HAa4eHWH W YACTOTHI COOBITHS, B TOM HYHCIE MOIB3YSICHh
' pe3yIbTaTaMu MPOBENEHHBIX H3MEPEHUH W HAOTIOACHUH
Haxoautb BepOSTHOCTH CIy4dailHBIX COOBITH B M3yYEHHBIX OMBITaX, B TOM YHCIE B
5.5 OIBITaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSME, B CEPUAX UCIIBITAHUN JI0
IIEPBOr0 yCIIeXa, B CEpUAX UCHbITaHUN bepHyun
5.6 Nmets npencraBiieHue 0 CIy4alHON BENMYKUHE U O PACOPEACIIEHUN BEPOSITHOCTEH
WNmerp mpencraBieHne O 3aKOHE OONBIIUX 4YHCEN Kak O IPOSBICHUHU
5.7 3aKOHOMEPHOCTH B CITy4aHOW M3MEHYMWBOCTH M O POJIM 3aKOHA OONBIINX YHCEN B

MIpUpoJie U 00IIecTBe




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon

HpOBepﬂeMBIﬁ IJIEMEHT COACpPKAHUA

5

BepostHoCTh M cTaTHCTHKA

5.1

[IpencraBnenue JaHHBIX B BUJIE TaOJMII, qUarpamMm, rpadukoB. 3aroHeHHe Ta0JIuII,
YTEHHE U TIOCTPOCHHE JHarpaMM (CTOIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHne
rpaduKoOB pealbHbIX MPoLeccoB. M3BineueHre HHPOPMALIMK U3 AUArPaMM U TaOJIHII,

HCIOJIB30BAHUE U MHTEPHIPETALNA JaHHBIX

5.2

OnucatenbHas CTATUCTHKA: cpeaHee apuMETHUYECKOoe, MeAWaHa, pa3Max,
HauOOJIbIIICE W HAMMEHbIIEe 3HAauYeHWs] HaOopa YHCIOBBIX JAHHBIX. [IpUMepsI

CIy4yailHOW U3MEHYHMBOCTH

5.3

Cry4aitHblii SKCIEpUMEHT (OTBIT) U CIy4aitHoe coObiTHe. BeposTHOCTH M 9acToTa.
Ponb ManoBepOSTHBIX ¥ TPAKTHYECKH IOCTOBEPHBIX COOBITHH B TNPHUPOAE W B

obmiectBe. MoHeTa 1 UTpasibHas KOCTh B TEOPUU BEPOSTHOCTEH

5.4

I'pad, Bepmmna, pedpo. Crenenp BepuiuHbl. Yncino pébep U cymMMapHasl CTEICHb
BepminH. [IpeacraBiaeHue o cBs3HOCTH rpada. Llemu m nukiel Ilytu B rpadax.

O6xoxn tpada (oiimepoB myTh). [IpencraBierme 00 OpHEHTHpPOBAHHOM Trpade.

Pemrenue 3a1au ¢ momoripto rpagos

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT coJepKAHUS

5

BepostHOCTh U cTaTHCTHKA

5.1

[Ipencrapienre qaHHBIX B BUIE TaOIUIl, THAarpaMm, rpadukoB

5.2

MHO)KGCTBO, OJIECMCHT MHOXXCCTBA, IIOJIMHOXKCECTBO. Onepaunn Haa MHOXCCTBAMH:

o0bennHeHwe, iepecedeHue, TOMOTHEHIE

5.3

CaoiicTBa omepauuii HaJl MHOXECTBAMU: IEPEMECTUTEIBHOE, COUYETATENbHOE,

pacnpe€acianuTeIIbHOEC, BKIIIOYCHUA

5.4

Hcnonws3oBanue rpa(bnqecxoro NpeaACTaBJICHHUA MHOXKCCTB UIA OIMUCAHUS PCaJIbHBIX

IpouecCoB u HBHGHHﬁ, IIpyu pCHICHUU 3a1a4.

5.5

I/I3MepeHI/Ie pacceuBaHud OAaHHBIX. Z[I/ICHepCI/ISI U CTaHAApTHOC OTKIOHCHUC

YHCJIOBBIX Ha60p0B. I[I/Ial"paMMa pacceruBaHuA

5.6

OnemeHTapHbIe COOBITHA cilydaifHoro ombita. CiyyaiiHble coObiTusi. BepostHoCTH
coObITHH. ONBITHI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMUA COOBITUAMU. CIydaitHbIN
BBIOOp. CBSI3b MEXKTY MAJIOBEPOSTHBIMHU U MIPAKTHYECKU JOCTOBEPHBIMU COOBITUIMU

B IprUpoae, 06II_I€§CTB€ " HAYKE

5.7

I[epeBo. CsolicTBa JACPCBLBCB: CAUHCTBCHHOCTL IIYTH, CYHICCTBOBAHUC BHUCSYCH




BEPILIUHBI, CBA3b MEXKJY YHCIOM BEpPIIUH U 4ucioM pédep. [IpaBuno yMHOXKEHUS.
Pemenne 3agau ¢ nomorpto rpagos
53 [IporuBomnonoxueie coObITHs. Juarpamma Diiepa. O0beMHEHNE U TIEpECCUCHUS
' coObITHii. HecoBMecTHBIE cOOBITHA. DOpMyIa CII0KEHHS BEPOSITHOCTEH
5.9 YcnoHas BeposaTHOCTD. [IpaBuiio ymHOkeHus. HezaBucuMbIe COOBITHS
5 10 [IpencraBnenue sKcriepuMeHTa B BHJE JepeBa. PelieHue 3amay Ha HaXOXKACHUE
' BEPOSITHOCTEH C TTOMOIIIBIO JIEPEBa CIyYalHOT0 IKCIIEPUMEHTA, TUarpaMm Ditiepa
9 KJIACC
Kon IIpoBepsieMblIii 3JIEMEHT coepPsKaAHUS
5 BeposiTHOCTD 1 cTaTHCTHKA
51 [Ipencrasnenne nMaHHBIX B BUAE TaONUI, auarpamM, rpaduKOB, WHTEPIPETAIHs
. JaHHBIX. UTeHre U MOCTpoeHue TabIHII, TMarpaMm, rpagikoB 0 peaibHbIM JIAHHBIM
5.2 IlepectranoBkH u hakTOpHa
5.3 CoueraHus M YUCIIO COYCTAHMIMA
5.4 Tpeyronsauk [Tackans. Pemenue 3a1a9 ¢ HCIONB30BaHUEM KOMOMHATOPUKA
- I'eoMerpuaeckast BepoITHOCTh. CITydaiiHBIN BEIOOP TOUYKH W3 (PUTYPHI Ha TIOCKOCTH, U3
' OTpe3Ka U U3 IyTH OKPYKHOCTH
5.6 Hcnprranue. Ycnex u Heygada. Cepust HCIBITAHAN IO TIEPBOTO yCIexa
5.7 Cepust uctibiTanuii bepuymm. BeposTHOCTH COOBITHI B cepry HCIIBITaHUI bepHymum
5.8 CryuaitHasi BelMUMHA U paclpeieleHne BepOsSTHOCTEH
£ g Martematrdeckoe OXXKUAaHHUE U quctepcus. [I[pumMepsr MaTeMaTHYeCKOTO OXKUIaHHAS KakK
' TEOPETHUYECKOTO CPETHEro 3HAUECHHUS BEIMIIHBI
510 MaremaTtryeckoe OXUAAHWE W IHCIIEPCHS CIy4ailHOW BEIMYWHBI «YHCIIO YCIIEXOB B
' CEpHH UCTIbITaHUI bepHymn»
511 [lonsTre o 3akoHe OonbIIMX uwWcen. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO YacToT.
' Ponb 1 3HaYeHne 3aK0HA OOJBIIMX YHCEN B IPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NMPOBEPSAEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEeAMETHBIM Pe3yibTATAM OCBOEHHSI OCHOBHO
00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOIO 00111ero o0pa3oBanusi Ha ocHoBe ®I'OC

YMeHHEe OIepupoBaTh IOHATUSMHU: MHOXECTBO, IIOJMHOXKECTBO, OIEpalli HaJ
MHO)KECTBAMH; YMECHHUE OIEPUPOBATh MOHITUSAMH: Tpad, CBA3HBINA rpad, AepeBo, UKI,
NPUMEHATH UX TP PEllIeHnH 3aJ1ay; YMEHUE HCII0Ih30BaTh TpauiecKoe MmpecTaBiIeHue
MHOXXECTB JUIsl OIMCAaHUS PEANbHBIX IPOLIECCOB U SIBJICHUM, NPU PEUICHUM 3a7ad U3
JPYTUX Y4eOHBIX TPEIMETOB

YMeHre omnepupoBaTh MOHSATHUSMHU: OMPECIICHUE, aKCHOMa, TeopeMa, J0Ka3aTelbCTBO;
YMEHHE pAaclo3HaBaTh WCTHHHBIE M JIOKHBIE BBICKA3BIBAHUS, MPUBOIUTH MPHUMEPHI H
KOHTPIPHUMEPHI, CTPOUTDH BHICKA3bIBAHUS M OTPHUIIAHUS BHICKA3BIBAHUN

YMeHrne omneprupoBaTh MOHSATHSAMHU: HATypalbHOE YHCJIO, MPOCTOE M COCTAaBHOE YHCIIO,
JIETMMOCTh HATYypalbHBIX YHCEN, TPU3HAKA JEITUMOCTH, IEJI0€ YHCIIO, MOIYJIb YHCIIa,
OOBIKHOBEHHAsI JIpOOb M JeCATHYHAs JIpoOb, CTAaHIAAPTHBIA BHJ YHCJA, PalMOHAIBHOE
YHUCII0, HMPPAMOHAIIEHOE YHCI0, apu(PMETHYEeCKUH KBaJApaTHBIH KOPEHb, YMEHHE
BBIIIOJIHSTh JEHCTBUS C YUCIAMH, CPABHHUBATh U YNOPSAOYMBATH YHCIIA, MPEACTABISATH
YUClIa HA KOOPAWHATHOM MIPSIMOM, OKPYTJISTh YHCJIA; YMEHHUE AENIaTh IPUKUIKY U OLICHKY
pe3yJibTaTa BIYUCICHUI

YMeHue orepupoBaTh MOHATUSME: CTENEHb C IIENBIM TOKaszaTeneM, apudmMernyecknit
KBaJIpaTHBIN KOpEHb, MHOTOWIEH, ajrebpandeckas JpoOb, TOXIECTBO, 3HAKOMCTBO C
KOpHEM HATypaJIbHOW CTeleHU OONbIe eIUHUIIB; YMEHHE BBITIONHATh PACUYETHI I10
(hopmynam, mpeodpazoBaHMs LENBIX, APOOHO-PAIIMOHAIBHBIX BRIPAKEHUI W BRIPAKEHUH
C KOPHSIMH, Pa3I0XKEHUE MHOTOWICHA Ha MHOXHUTENIH, B TOM YHCIE C UCIOIb30BAHHEM
(hopMyI pa3HOCTH KBAIPATOB U KBaJpaTa CYMMBI U Pa3HOCTH

YMeHue omnepupoBaTh IOHATUSMHM: UHCIOBOE PpAaBEHCTBO, YypPaBHEHHUE C OJHOH
[IEpEMEHHOMN, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOW; YMEHHE pellaTh
JUHEHHbIE W KBaJpaTHbIE ypaBHEHUS, APOOHO-pAllMOHAJbHbIE YPaBHEHHS C OIHOU
MIEPEMEHHON, CHUCTEMbl JABYX JMHEHHBIX ypaBHEHHU, JIMHEHHbIE HEPABEHCTBA U HUX
CHCTEMBbI, KBaJpaTHbIC U OPOOHO-pALlMOHAIBHBIC HEPABEHCTBA C OOHOM MEPEMEHHOH, B
TOM YHCIIE€ IPU PEIICHUM 3aJad U3 APYTuX MPeIMETOB U MPAKTUYECKHX 3ahad; yMEHHUeE
HCIOJIb30BaTh KOOPAWHATHYIO NMPSIMYIO M KOOPAMHATHYIO TIOCKOCTH Ul M300payKeHUs
peleHnid ypaBHEHH, HEPABEHCTB U CHCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKOMS, rpaduk GYHKOUM, HYId (YHKLIUH,
MIPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHHs, YObIBaHHs, HauOOIbIIee U
HaWMeEHbIIee 3HAYeHUS (QYHKIUM; YMEHHE OIEepPUpOBATh MOHATUSAMH: IpsMast
MPOIOPIMOHANIBHOCT, JIMHEHHAs (GYHKIMSA, KBajapaTHyHas (QyHKIHsS, oOpaTHas
MIPONOPLUMOHANBHOCT, Tapaboia, rumnepOona; yMeHHe CTpOUTh TIpaduku (yHKLUH,
WCIONB30BaTh TpauKH AJIS ONpelesieHHs] CBOWCTB IPOLECCOB M 3aBHCUMOCTEH, ISt
peleHns 3a4a4 U3 Apyrux y4eOHBIX MPEAMETOB M peajibHOM KHU3HU; YMEHHUE BBIPaXaTh
(dhopMynaMH 3aBUCUMOCTH MEXKIY BeTMUMHAMU

Vmenne OICprUpOBaAThH IIOHATHUAMMU IoCJICA0BaTCIIbHOCTD, apn(bMer NYCCKast n
TCOMCTpHUYCCKAasA IMPOrpecCuu; yMCEHHUC HCIIOJIb30BATh CBOMCTBa HOCHC,Z[OBaTCHLHOCTCﬁ,
q)OpMyJ'IBI CYMMEI U 06H_ICFO WiCHa NIpH pCHICHUU 3a/1a4, B TOM YUCIIC 3a1a4 U3 APYTUX




y‘Ie6HI)IX npeaMeEeToB U peaﬂLHOfI JKH3HU

YMeHue perarh 3ajaud pasHbIX TUIOB (B TOM YHCJIE HA TPOICHTHI, JOJU M 4YacTH,
JIBUKCHUE, paboTy, IIEHY TOBapOB U CTOMMOCTH IOKYIOK M YCIYT, HaJOTH, 3aJadd W3
o0yiacTu ympaBlicHHs] JIMYHBIMH W CEMEHHBIMU (PUHAHCAMM); YMEHHE COCTABJISAThH
BBIPAXEHUS, YpPAaBHEHHUS, HEPABEHCTBA M CHCTEMbI IO YCJIOBHIO 3aJa4M, HCCIEHOBATH
MOJYYCHHOE PEIICHUE U OI[CHUBATh MTPABIONOI00HOCTh MMOJIy4CHHBIX PE3yIbTaTOB

YMeHue omepupoBaTh MOHATHIMH: (DUTYpa, TOYKA, OTPE30K, MpsMasi, Jy4Y, JoMaHas,
yroja, MHOTOYIOJbHHUK, TPEYrOJIbHUK, paBHOOCAPEHHBIH H  PaBHOCTOPOHHHMA
TPEyroJdbHUKH, MPIMOYTOJbHBI TPEYrONbHUK, MEIHaHa, OWCCeKTpHCa W BhICOTA
TPEyroJIbHUKA, YeThIPEXYTONBHUK, MapajielorpaMM, poMO, MpSAMOYTONbHUK, KBaJparT,
Tparenus; OKPY)KHOCTb, KpyT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
¢durypamu; yMeHwe pemaTh 3aJadyd, B TOM YHCJIEe W3 IIOBCETHEBHOW JKW3HU, Ha
HaXO0XJICHNEC T'COMETPUYCCKNX BCIWYHWH C MPUMCHCHUEM H3YyUYCHHBIX CBOICTB (1)I/Iryp 158
(hakToB

10

YMeHue ornepupoBaTh IMOHATHUSMH: PaBEHCTBO (HUTYp, PaBEHCTBO TPEYrOJILHUKOB;
[apajulebHOCTG W NEPHEHAMKYISIPHOCTh  IHPSAMBIX, YroJll  MEXAYy HpsIMbIMH,
TIEPIICHTUKYIISIP, HAKIOHHAS, TPOEKIMs, Toxodue (Guryp, momoOHBIE TPEyrodbHHKH,
CUMMETPHSI OTHOCUTEIBHO TOYKM W TPSIMOM; YMEHHE pacllo3HaBaTb paBEHCTBO,
CUMMETPHIO H Too0ue (Uryp, MapajulellbHOCTh U TEPHEHIUKYISIPHOCTh MPSIMBIX B
OKPYXKaIOLEM MUpE

11

YMeHre onepupoBaTh MOHATHSAMU: JJIUHA, PACCTOSHUE, YTON (BEIHMYWHA YT, CHHYC U
KOCHHYC yTja TPEyroJbHHUKA), IUIONIANb, YMEHHE OICHHBATH pa3Mephl INPEAMETOB H
00BEKTOB B OKPYKAIOIIEM MHPE; YMCHUE MPUMEHITH (GOPMYJIIBI TIEPUMETPa U TLIOMIAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH W IUIOMIANHA Kpyra, o0beMa IpsSMOYTOJEHOTO
TTapasuIeNeIuIieia; YMEHHUE IIPUMEHSTh TPU3HAKN PaBEHCTBA TPEYTOJLHUKOB, TEOPEMY O
CyMMe YTIIOB TpeyrojbHHKa, Teopemy lludaropa, TpuroHomerpudeckue COOTHOIICHUS
JUISL BBIYMCIIEHUS IJTMH, PACCTOSHUH, TII0Iaaei

12

YwMmenne n300paxarh miIockue GUTYpbl B UX KOMOWHAIIMH, IPOCTPAHCTBEHHBIE (DUTYPHI
OT PYKH, C TIOMOIIBIO YEepPTEKHBIX HMHCTPYMEHTOB M DJCKTPOHHBIX CPEACTB MO
TEKCTOBOMY WJIM CUMBOJILHOMY OITUCAHHUIO

13

YMeHne onepupoBaTh MOHATHAMHU: HNPSAMOYTOibHAs CUCTEMa KOOPAMHAT; KOOPAMHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOM3BEIEHHE BEKTOpAa HAa YHCJIO, CKAJISIPHOE
MPOM3BECHNE BEKTOPOB; YMEHHE HCIIONB30BaTh BEKTOPhl M KOOPAWHATHI  UIS
MIPEACTaBICHHUS JaHHBIX U PELICHU 3a/1a4, B TOM YHCIIE U3 APYTUX YUEOHBIX MPEIMETOB
U peasIbHOMN KU3HU

14

YMeHue ornepupoBaTh HOHSITHAMHU: CTOINOMKOBBIE M KPYTOBBIE JHArpaMMbl, TaOJIUIIbL,
cpenHee apudmernyeckoe, MenuaHa, HauOonblilee M HAaWMEHbIIEeE 3HAYCHUS, pa3Max
YHUCIOBOI0 Ha0Opa; yMeHHEe U3BJEKaTh, HMHTEPIPETUPOBATb W INPeoOpa3OBHIBATH
nH(OPMaIUIO, IPEJICTaBICHHYIO B Ta0NMIaX U Ha AWarpaMMax, OTPaKarollylo CBOMCTBa
1 XapaKTEPUCTHUKH PeajbHbIX MIPOLIECCOB U SABJICHUN; yMEHNE PAaClO3HABATh N3MEHUUBBIC
BEJIMUYMHBI B OKPYKaOLEM MHPE

15

YMeHune onepupoBaTh MOHATHUSMH: CIyYalHBIA ONBIT (CIy4alHBIA SKCIEPUMEHT),
3JIEMEHTapHOE COOBITHE (PJIEMEHTapHBI HWCXOJ) CIy4alHOrO OMbITa, CclIydaifHOe
COOBITHE, BEPOATHOCTDb COOBITHS; YMEHHE HAXOAUTH BEPOSITHOCTH CIyYaliHBIX COOBITHII B
OIBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMM; yYMEHHE pellaTh 3aladu
METOZIOM OpraHM30BaHHOTO Tepedopa M C HCHONb30BAaHHUEM IpaBHJIA YMHOKEHUS;




YMCHUE OLICHUBATH BCPOATHOCTHU PCAJIbHBIX COOBITHI U HBHGHI/II‘/'I, IMOHUMATh POJIb
OPAaKTUYCCKU JOCTOBCPHBIX M MAJIOBEPOATHLIX COOBITHII B OKpYyzKaromeM MHUpe U B
KH3HHU, 3HAKOMCTBO C IIOHATUECM HC3aBUCHMbIX CO6I>ITI/II71; 3HAKOMCTBO C 3aKOHOM
OOJIBIINX YHCET U €0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMmeHne BbIOMpPATh MOMXOMAMIMNA M3YYEHHBIH METOA Ul pelieHHs 3aJadyd, MTPUBOJUTH
IIPUMEPBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U KHU3HU, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, OIMCBHIBATH OTAECIbHBIE BBINAIOIIHECS
pe3ynbTaThl, IONY4YEHHBIE B XOJE€ PA3BUTHS MaTEMaTUKU KaK HayKH, IPUBOIUTH
IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITMM U HMX aBTOPOB B OTEUECTBEHHOHM M BCEMUPHOU
UCTOpUU




HEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO

MATEMATUKE
Kon IIpoBepsiemMblii 3JIeMeHT coaep:KaAHHUs
1 Uwicna v BBIYMCICHUS
1.1 Harypanbusie u nensie yucna. [Ipu3Haku 1eTMMOCTH HENbIX YUCET
1.2 OOBIKHOBEHHBIC U JICCATUYHBIE IPOOH, MTPOIECHTHI, OCCKOHECUHBIC TIEPUOINICCKHUE JPOOH
1.3 PanmonansHbie yncna. ApupMeTHIECKHE ONepallui ¢ paliOHATBHBIME YHCIaMU
1.4 HeticTButenpHble yncia. ApudmMerndeckre onepanuu ¢ JeHCTBUTEILHBIMA YHCIAMH
15 [TpubnukEHHBIC BEIYNCIICHNS, TIPABHUIIA OKPYTJICHHS, MPUKUKA U OLEHKA Pe3yJbTaTa BHIYMCICHUN
2 AJreOpanvecKue BEIpaKeHUs
2.1 BykBenHbIe BhIpaKeHUS (BBIPAKEHUS C IIEPEMEHHBIMHU )
2.2 Crernenb ¢ 1enpM mokaszatenem. CTeneds ¢ palioHaIbHBIM MTOKazateneM. CBOMCTBA CTEIEHU
2.3 MHoTrowWIeHbI
24 Anredpaunueckas 1po0b
95 Apudmernyeckuii KOpeHb HaTypalbHOW crerneHu. JleficTBUS ¢ apupMETHUYECKMMU KOPHSIMHU
' HATyPaJILHON CTENEHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 Lenbie u qpoOHO-panoHalbHbIe ypaBHeHUs. CUCTEMBI M COBOKYITHOCTH YpaBHEHHI
3.2 Lenbie u qpoOHO-paliioHaIbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Permenne TekcToOBBIX 3a1a4
4 UmcioBbIe MOCIIEI0BATEILHOCTH
4.1 ITocaenoBaTensHOCTH, CIIOCOOEI 3aJaHMUs ITOCIIEN0BATENHLHOCTEN
4.2 ApudmMernyeckas 1 reoMeTprIeckas mporpeccuu. @opmyra CIOKHBIX IPOICHTOB
5 OyHKIINN
Oyukims, crmocodsl 3amanus ¢yHkmmn. ['paduk Gysakiun. O6IacTh onpeneneHus U MHOXKECTBO
51 3HaueHn  QyHkouu. Hymm  ¢yakomm.  [IpomexxyTkm  3HakomocTosHCTBA.  [IpomexyTkw
o MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl W MHHHMYMbI (yHKOMW. HamOonblliee W HavMeHbIee
3Ha4YeHUe QYHKIUU Ha TIPOMEKYTKE
6 Koopauuatsl Ha psIMO#l ¥ IITOCKOCTH
6.1 Koopaunatras npsmas
6.2 JlexapToBBI KOOPIMHATHI Ha TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpudeckne GUTYpHI 1 UX CBOHCTBA
7.2 TpeyronpHUK
7.3 MHOTroyTOIEHUKH
7.4 OKpyXHOCTB U KpyT
7.5 H3MepeHre reoMeTpUIecKUX BETHIUH
7.6 Bekrops! Ha nmockocTH
8 BeposTHOCTE 1 cTaTCTHKA
8.1 OnucartenbHas CTAaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Marematuka. AnreOpa: 7-i kinacc: 0a30BbIi ypoBeHB: yueOHUK; 15-¢ u3nanue, nepepaboTaHHOE
MakapserueB FO.H., Munmtox H.I'., HemikoB K.W. u ap.; mox penakuueii TensikoBckoro C.A.
AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenue»

* Maremaruka. Anre0pa: 8-if kitacc: 0a30BbIl YPOBEHb: YUeOHUK; 16-¢ u3ganue, nepepadoTaHHOE
MakapserueB FO.H., Munmrox H.T'., HemkoB K.W. u ap.; mox penakuueii TensikoBckoro C.A.
AxunonepHoe o6mectso «M3narensctBo «lIpocsenienne»

* Maremaruka. Anrebpa: 9-ii kiacc: 6a30BbIl YpOBEHb: yUeOHUK; 15-¢ u3ganue, nepepadoTaHHOE
MakapsiueB FO.H., Munmtok H.I'., HemkoB K.W. u np.; mox penakuueit TensikoBckoro C.A.
AxnmonepHoe obmectBo «M3natenscTBo «IIpocBemnienuey
» Matematwuka. ['eomerpusi: 7 - 9-e kiacchbl: 0a30BbIi YPOBEHb: YUeOHHK; 14-¢ U3MaHMeE,
nepepadoranHoe, 7-9 xnacc/ Atanacsia JI.C., Byryzos B.®., Kagomues C.b. u ap., AknroHepHoe
obmectBo «M3narenbeTBo «IIpocBemnieHuey
* Maremaruka. BeposTHOCTB U cTatucTHKa: 7 - 9-¢ Kiacchl: 0a30BBI YPOBEHb: YICOHUK: B 2 4aCTHIX;
1-oe uznanue Boicorkmii U.P., Amenko U.B.; nox penakmueit SAmenko M.B. AxkninonepHoe o0111ecTBo
«M3narenbctBO «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6nuoreka [JOK









