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Y4eOHblil Kypce «AJiredpa»

MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISIETCS OJHMM M3 OINOPHBIX KYypCOB OCHOBHOTO OOIIEro oOpa3oBaHUS: OHA
oOecrieuynBaeT M3y4eHHE APYIMX AMCHUILIMH, KaK €CTeCTBEHHO-HAY4YHOTO, TaK M T'YMaHHUTApHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO MJIsi MPOJODKEHHS 00pa3oBaHWs M B MOBCEAHEBHOM KU3HHU.
PazButne y oOydarommxcs HaydHBIX IPEACTABICHHUH O MPOUCXOXKICHUM M CYHIHOCTH
anreOpanyeckux abCTpakIHid, crroco0e OTpaKeHNsI MaTeMaTHYECKO HAyKOH SBICHHH M MPOLIECCOB
B IIPUPO/IE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICIIMPOBAHNUS B HAYYHOM IO3HAHUU M B IPAKTHKE
CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAQUECTB MBIIICHHSI, HEOOXOAMMBIX ISt
aJanTallid B COBpPEeMEHHOM LU(poBOM obmiecTBe. M3yuenue anreOpel oOecriedMBaeT pa3BUTHE
yMeHHsI HaOJ0/1aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH, TPeOyeT KPHUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATh CBOU JICHCTBUSL M BBIBOJBI, (HOpMynupoBaTh
yrBepkaeHus. OcBOeHHME Kypca anreOpbl 00ecreYrBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS
00yJaroImuXxcs: OHM HCIOJIB3YIOT JEAYKTUBHBIE W WHIYKTHBHBIC PAcCyXIEHHs, 0000meHne u
KOHKpETH3aIHI0, adcTparupoBaHue u aHajoruto. OOyueHue anredpe mpearnosiaracT 3HaYUTeIbHbBIH
00BEM CaMOCTOSITEBHON JIESTEIBHOCTH 00YYarOIIMXCS, TIOATOMY CaMOCTOSITEIBHOE PEIICHNE 3a1a4
SBIISICTCS pean3alrenl AeATeIbHOCTHOTO TPUHIUIIA 00yUeHHUSI.

B crpykType mporpaMMbl yaeOHOTO Kypca «Anredpay IUisi OCHOBHOTO 00mmero o0pazoBaHus
OCHOBHOE MECTO 3aHMMAIOT COJIEpXKATEIbHO-METOJMUECKHe JMHUM: «UKcina M BBIYUCICHHSN,
«AnreOpanuecKre BBIPAKCHUSN», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxngas u3 stux
COJIepPKATEIbHO-METOJUUECKUX JIMHUNA Pa3BUBACTCA Ha NPOTSDKEHHHM TPEX JIET M3YUEHHs Kypca,
B3aMMOJICHCTBYSl C JOPYTMMH €ro JHHUAMH. B Xone m3ydeHHs y4eOHOro Kypca OO0yJarolmuMcs
NPUXOAUTCS JIOTHYECKH PACCYXIaTh, MCIOIb30BaTh TEOPETUKO-MHOXKECTBECHHBIN S3bIK. B cBs3M C
3TUM B TporpamMmy Y4eOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJICTaBIICHHBIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTHYeCKOro 00pa30BaHUs M CIOCOOCTBYIOIIHNE
OBJIQJICHUIO O0YYarOIMMUCS OCHOB YHHBEPCAIBFHOTO MaTeMaTH4eCKOTO si3bika. CojepKaTebHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «AureOpa» SBISETCS €ro HHTErpUPOBAHHBIN
XapaxTep.

Conepxanue JTuHUM «YKcna ¥ BBIYUCICHUS» CIY)KHT OCHOBOH ISl JAJIbHEHINIEro M3ydeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOLIUXCs JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl QJITOPUTMaMH, a TakXke NpUOOPETeHUI0 MPAKTHUYECKUX HAaBBIKOB,
HEOOXOAUMBIX JIJIs IOBCEIHEBHOM kU3HU. Pa3BUTHE MOHATHS O YKCIIe HA YPOBHE OCHOBHOT'O OOIIET0
0o0pa3oBaHMs CBS3aHO C PANMOHAIBHBIMH W HPPAUOHATBHBIMHA 4YHCIaMH, (HOpMHUpOBaAHHEM
MPEJCTaBICHUN O JEHCTBUTEIBHOM YHCIE. 3aBEpIICHHE OCBOCHHS YHCIOBOW JIMHUM OTHECEHO K
cpenHemy obiieMy 00pa3oBaHUIO.

Coneprxanue IByX aaredpandeckux JUHUN — « Anredpandeckre BhIpaKeHUs» U «Y paBHEHUS U
HEPAaBEHCTBA» CMOCOOCTBYET (OPMUPOBAHMIO Yy OOYYaIOIIMXCS MaTeMaTHYecKOoro arnrapara,
HEOOXOAMMOTO JUISI  PEIIeHHWs 3a/1a4 MaTeMaTUKH, CMEXHBIX TMPEIMETOB W  MNPaKTHKO-
OpPHEHTUPOBAaHHBIX 3a7ady. Ha ypoBHe ocHOBHOro oOmero oOpa3oBaHusi y4yeOHBIM Marepuan
IPYNIIUPYETCS BOKPYT PAllMOHAIBHBIX BBIpaXKEHUN. AsreOpa IEMOHCTpUPYET 3HaU€HHE MaTeMaTUKH
KaK SI3bIKa JUISI TIOCTPOCHUSI MAaTEMAaTHIECKAX MOJIENIEH, OMMCAHMS TIPOIIECCOB U SBICHUHA PEaTbHOTO
Mupa. B 3amaunm oOydeHuss anreOpe BXOIAT TakKe MalbHEHINEe pPa3BUTHE AITOPHUTMHUYECKOTO
MBILUIEHUS,, HEOOXOIMMOIo, B YaCTHOCTH, JJsI OCBOCHMS Kypca HMH(OpPMATHKH, M OBJaJIEHHUE
HaBbIKAMU JIEIyKTUBHBIX paccyxkaeHuil. IlpeoOpa3oBaHne CHMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHSI, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.



Conepxanne (HyHKIIMOHATBLHO-Tpa()UUECKON JTMHUHN HAIICJICHO HA TOJIYYCHHE 00YyJarONUMUCS
3HAHUNW O (QYHKIMSAX KaK BaKHEWIEH MaTeMaTH4eCKOW MOJENH JJisi ONMUCAHUS W HUCCIICIOBAHHS
pa3Ho0Opa3HBIX MPOLIECCOB U SIBJICHUH B MpHupojie U obuiecTse. M3yueHne marepuana cnocoOCTByeT
Pa3BUTHIO Y OOy4alOIIUXCSl YMEHUS HCIOJB30BaTh PA3IMUHBIC BBIPA3UTENIbHBIE CPEACTBA S3bIKA
MaTEeMaTHUKU — CJIOBECHBbIE, CHMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIaI B (opMHpOBaHHE
MPEJCTAaBICHUN O POJIM MAaTEMAaTHKH B Pa3BUTHH IUBUIIN3ALUH U KYJIbTYPHI.

Cornacno yueOHOMY IiiaHy B 7—9 Kiaccax M3ydaercsl y4eOHbIH Kypc «Amredpay, KOTOPBIHA
BKJIIOUYAET CIICYIOIIME OCHOBHBIE pa3/ielibl cofepxanus: «Hucaa u BeIYUCIeHUs», «Anredpandeckue
BBIPKEHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKIUNY.

Ha uzyuenmne ydyeOHoro xypca «Anredpa» orBogutcs 306 ygacoB: B 7 kiacce — 102 yvaca (3
yaca B HeZlel0), B 8 kiacce — 102 yaca (3 yaca B Hegento), B 9 kiacce — 102 yaca (3 yaca B HefeNno).

COJEP)KAHUE OBYYEHUA

7 KJIIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHbIE U JIECATUYHBIE, EPEX0 OT OAHON (opMbI 3anHcu Apoleit K Apyrou.
[lonsTie panMOHAIBHOIO 4MCIA, 3allUCh, CPABHEHHME, YNOPSAJOUYMBAHUE DPALMOHAIbHBIX YHCEI.
Apudmernueckue IeHCTBHS ¢ pallMOHATLHBIMH YnciiaMu. Pemenne 3a1ad u3 peaabHOi MPaKTHKU Ha
9acTH, Ha IPoOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: ONIpeieseHHe, NpeoOpa3oBaHHE BBIPAKEHUHM Ha
OCHOBE OIpe/IeIeHNs, 3a1Ch O0IbIINX Yncell. [IpouenTsl, 3an1uch IPOLEHTOB B BUE ApoOu U 1podu
B BHJIE NTPOLICHTOB. Tpy OCHOBHBIE 3a/1a4M HA IIPOLICHTHI, PEILICHUE 33/1a4 U3 PEAIbHOU ITPAKTUKHU.

[IpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.

AuaredpanyecKkue BbIPaKeHHA

[TepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycTUMble 3HAYCHUS
nepeMeHHbIX. [IpeacTapnenne 3aBUCUMOCTH MEX]ly BEIMYMHAMU B BUie (popmysbl. Beruncnenus mo
¢dopmynam. [IpeobpazoBaHre OYKBEHHBIX BbIpRXKEHUH, TOXKIECTBEHHO pPaBHbIE BBIPAKEHUS, IIPAaBUIIA
npeoOpa3oBaHusl CyMM M IPOU3BEACHUH, MpaBUIa PACKPHITHS CKOOOK W TNPHUBENEHUsS MOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPAJIBbHBIM [T0OKA3aTEIIEM.

Opnowiensl U MHorowieHsl. CreneHbp MHorouneHa. CIll0)KEHHE, BBIUUTAHUE, YMHOXKEHUE
MHOrouiIeHOB. DOopMyJbl COKpAIIEHHOIO YMHOXEHUS: KBagpaT CYMMBbl M KBaJgpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpPEHb ypaBHEHHMs, IpaBWJa IMPeoOpa3oBaHMs ypaBHEHHS, PaBHOCHIIBHOCTb
YPaBHEHHUHU.

JIuneliHOEe ypaBHEHHE C OJJHOM MEPEMEHHOW, YMCIIO KOPHEW JTMHEHHOTIO YpaBHEHMs, pELICHUE
JIMHEWHBIX ypaBHeHUM. COCTaBIEHUE YPABHEHUN IO YCIOBHIO 3a7a4l. Permenne TeKCTOBBIX 3a/1a4 C
[IOMOILBIO YPABHEHUI.

JIuHeiiHOe ypaBHEHHME C JIByMs IepeMeHHbIMH M ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHUN C JABYMs TIEpEeMEHHBIMHU. PeleHne cucTteM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[IpuMmeps! penieHus: TEKCTOBBIX 3a7a4 C TOMOIIBI CUCTEM YPaBHEHHH.

DyHKUMH



Koopaunara Touku Ha npsimoit. YucnoBble mpoMexyTKH. PaccTosiHie Mexay AByMs TOYKaMU
KOOPAMHATHOU IIPSIMOA.

[IpsmoyronbHas cuctema koopauHaT, ocu OX m Oy. AGcumcca ¥ opauHaTa TOYKM Ha
KoOpauHaTHOM IuiockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (Qopmyiaamu. Utenue rpaduxos
peanbHbIX 3aBUcuMocTed. [lonstue pynknuu. I'paduk dynkumm. CBoiictBa GyHkiuid. JluHeiHas
bynkuus, e€ rpapuk. I'paduk Gynkuuu y = [X|. ['paduueckoe pelieHue JIMHEHHBIX ypaBHEHHN W
CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KUIIACC

Yucna v BoIYMCTICHUS

KBampatuelii kopeHb w3 uucna. llonsarue o0 wuppamuoHanbHOM uucie. JlecaTnyHbie
NpUONMKEHNST WPpAMOHAIBHBIX uYnces. CBOHCTBa apu(METHUYECKUX KBAJPATHBIX KOPHEW U UX
MIPUMEHEHHE K ITPe0O0Pa30BaAHUIO YUCIOBBIX BBIPAXEHHUI U BbIYUCICHUSAM. [leiicTBUTENbHBIE YUCIIa.

Crenens c 11eJIbIM TIOKa3areneM U e€ cBoicTBa. CTaHaapTHas 3alUCh YUCIIA.

AsredOpanyeckue BbIpasKeHMsI

KBagpartublii TpEXUiieH, pa3ioKeHUE KBAIPATHOTO TPEXUWICHA HA MHOKHUTEIIH.

Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoit Apoou. CioxkeHue, BHIYUTaHuE,
YMHOKEHUE, IeJIeHHe anredpandeckux qpoodeil. PanimonanbHble BbIpaXKeHUS U UX IPeoOpa3oBaHueE.

YpaBHeHus U HEPaBeHCTBA

KBagpatHoe ypaBHeHue, QopMmyla KOpHEH KBaapaTHOro ypaBHeHHA. Teopema Buera.
Pemenne ypaBHeHUH, CBOJSAIIMXCA K JHMHEHHBIM W KBajapatHbM. [lpocreiimme apoOHO-
palroOHaNbHbIE YPABHEHUS.

I'padmueckas uHTepmpeTanys ypaBHEHUH C JABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
ypaBHEHUH ¢ IByMs NepeMEeHHbIMU. [IpuMepbl pelieHnss CucCTeM HEIMHEWHBIX YPAaBHEHHUU C JBYyMs
IIEPEMEHHBIMH.

Perrenre TekCTOBBIX 33724 anreOpanyeckuM CIiocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBAa. HepaBeHCTBO ¢ OJIHOM nepeMeHHON. PaBHOCUIBHOCTH
HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOM nepeMeHHOW. CHUCTeMbl JIMHEWHBIX HEPAaBEHCTB C
OJIHOM IIEPEMEHHOI.

DyHKUMH

ITonarue ¢ynkuuu. OOmacTh omnpeneneHus M MHOXKECTBO 3HaueHuM ¢(yHkiuu. CrocoOsbl
3aanus QyHKIHI.

I'padpux pynkiun. Yrenue cBoiictB ¢pynkuuu no eé rpaduky. [Ipumeps! rpadukoB QpyHKIUA,
OTpaXaIOIIUX peabHbIE MPOIECCHI.

OyYHKIMM, OMNMCHIBAIOLIUE NPAMYI0 U OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, HUX
rpaduku. Oynxupn Y = X2, Y = X3, y = VX, y=|x|. T'padudeckoe peureHne ypaBHEHHH U CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia v BBIYUCTCHUA

PanmonanbHbele 4Kcia, WppalloHAJbHBIE YHMCIA, KOHEUHble UM OECKOHEUYHBIE JECATHYHBIC
npobu. MHOXECTBO JeMCTBUTENBHBIX YHCEN, JEUCTBUTENbHBIE YHCIa KAK OECKOHEUHBIE JECSITUUHBIE
npobu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE MEX]Y MHOXKECTBOM JEHCTBUTENBHBIX YHUCENl U
KOOPJIMHATHOW IIPSIMOIA.

CpaBHeHHE JEMCTBUTENBHBIX YHCEN, apUPMETHYeCKHe JEHCTBHS C JeHCTBUTENBHBIMU
YHCIIAMHU.



PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnumxEéHHOe 3HAYEHHE BEJIWYHMHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue YHCell.
IIpukuaka 1 OLlEHKa pe3yJIbTaTOB BHIYMCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCS K KBaApaTHbIM. bukBanpatHoe
ypaBHeHue. lIpumepsl pelieHus ypaBHEHUN TPETbE M 4YETBEPTOM CTENEHEH pAa3JIoKEHHEM Ha
MHOKHTEIH.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad anredpandyeckum
METOJIOM.

VYpaBHeHHE C JBYyMs NEpEeMEHHbBIMH M ero rpaduk. PemeHue cucrteM ABYX JIMHEHHBIX
YPaBHEHHUN C ABYMs IIEpEMEHHBIMU. Pelenue cucreM AByX ypaBHEHUM, OTHO U3 KOTOPBIX JUHEHHOE,
a Japyroe — BTOpoH creneHH. ['paduyeckas MHTepIpeTanyss CHUCTEMbl ypaBHEHHH C AByMs
IIEPEMEHHBIMHU.

Pemrenue TeKCTOBBIX 33124 aNreOpandeckKuM CrIoCOOOM.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB € OJHOM IepeMEHHOH. Pemenue cucreM JIMHEHHBIX
HEpaBEHCTB C OJHOM mepeMeHHON. KBanpaTHble HepaBeHCTBa. ['paduueckass MHTEpIIpETaLUs
HEPABEHCTB U CHCTEM HEPABEHCTB C IByMsI [IEPEMEHHBIMH.

DOyHKIUH

KBagpatuunas ¢ynkuus, e€ rpagpuk u cBoiictBa. IlapaGona, KOOpJMHATHI BEPILUHBI
napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

YuciioBbIe 10CJI€10BATEIBHOCTH U MPOrPECcCUH

[loHsiTEe 4YMCIOBOW MOCIENOBATENBHOCTH. 3aJaHHE IOCIEA0BAaTEIbHOCTH PEKYPPEHTHON
dhopmynoit u popMyIoi N-ro YseHa.

Apudmernueckas U reoMmerpuueckas nporpeccun. @opmyssl N-To yjaeHa apupMeTHIecKon u
F€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne uieHOB apuU(pMETHUYECKOH U TEeOMETPUYECKOH Mporpeccuil TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIOHEHIIUAIbHBINA POCT. CII0KHBIE IPOLIEHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NMPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThbl OCBOCHHS MPOTPAaMMBI  y4yeOHOro Kypca  «Aunredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBJICHUEM MHTEPECA K MPOILLJIOMY M HACTOAIIEMY POCCHUMCKOW MaTEMAaTHKH, [IEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHKEHHSIM POCCHUIUCKMX MATEMaTUKOB M POCCUMCKONM MaTEMATHYECKOW IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxaaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBINIOJIHECHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3alud ero Ipas,
MPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH,
MpOLIEAYp TPaKIAHCKOTO O0IecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO



ATHUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHM HayKd, OCO3HAHHEM
BKHOCTU MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B JIEATEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIUTaHME:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTH€ B pEIICHUWU MPAKTUYECKHX 3aJady MaTeMaTH4eCKOu
HaAIMpPaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTEMaTHYECKOro o0pa3oBaHHs HAa NPOTSHKEHUU BCei
KU3HU JUISL YCIEIIHON TpOo(eCCUOHATBHOU EATEIIBHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U MOCTPOSCHUEM WHIAMBUAYAIBHON TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHME:

CIIOCOOHOCTBIO K OSMOIMOHATBPHOMY U ACTETHYECKOMY BOCIPHUATHIO MATEMAaTUYECKUX
O00OBEKTOB, 3a7a4, PEIICHUN, PACcCYXICHUW, YMEHHUIO BHJIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAINCH B JEATCIHPHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHS 4YEJIOBEKA, MPUPOALI M O0OIIeCTBa, I[MOHUMAHUEM
MaTeMaTHYeCKON HayKH KaK Ccepbl UETOBEUECKOI 1eATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYHMMOCTH
JUIS Pa3BUTHUS LIUBUIIN3AIIMHU, OBIAJCHUEM S3BIKOM MaTEMaTHKUA U MaTEMAaTHYECKON KYIbTypOul Kak
CpPEICTBOM TIIO3HAaHUSI MHpPA, OBJIAJICHUEM TMPOCTEHINIMMH HABBIKAMHU  HCCIIEIOBATEIHCKOMN
NEeSTEeIbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHupoOBaHHE KYJIbTYPbl 310POBbSI U IMOLMOHAJIBLHOIO
0J1aronoyyus:

TOTOBHOCTHIO NPUMEHSITh MAaTEMaTUYECKHE 3HAHUSA B MHTEPECAX CBOETO 370POBbS, BEICHUS
310pOBOro 00Opasa KU3HMU (370pOBOE MUTaHHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATHH U OTIbIXA,
perynspHas Qu3nyeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pedieKcHH, MpU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpUEHTAIlMe Ha TMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWUW IS pElIeHUs 3adad B 00J1acTH
COXPAaHHOCTH OKpYXarolled cpeapl, IUIAaHUPOBAHMS TIOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCIEACTBUM ISl OKPYXAloIIed Cpelbl, OCO3HAaHHWEM TJ00ATbHOIO XapaKTepa HKOJIOTHYECKUX
po0JieM U myTel UX pelieHus;

8) ajanTauus K U3BMEHAIIUMCS YCJIOBUSM COLMATbHOM M NPUPOIHON Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHMSX HEOIPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU Ye€pe3 MPaKTUUECKYI NEATEebHOCTh, B TOM YHCJIE€ YMEHHUE YUYUTBhCS y JPYTHX
JI0JIeH, TpUOOpETaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHHS, HABBIKK U KOMIIETEHITUU U3 OMBITA
APYTHX;

HE00XOIUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, B TOM 4Hcie (OPMYyIUPOBATH HJIEH,
MOHATHSI, TUMOTE3bI 00 OOBEKTaX M SBIEHHUSAX, B TOM UHCJIE paHEee HEM3BECTHBIX, OCO3HABATh
neduIrTh COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPHUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOMIMI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE pEUICHUS | JIeHCTBUS,
(hopMyInHpOBaTh U OIIEHUBATH PUCKHU U MOCIECTBUS, POPMUPOBATH OTIBIT.



METANPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBePCAJbHbIC YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1eMcTBUSA:
J BBISBIISITh M XapaKTEPU30BaTh CYIICCTBEHHBIE TNPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOLICHUM MEXIy MOHATHUSAMU, GOPMYITUPOBATH ONPEICIICHUS MMOHATUH, YCTaHABIUBATD
CYUIECTBEHHBI MPU3HAK KiIaccu(UKAIMK, OCHOBAHHS i OOOOIIEHUS W CPaBHEHHUS, KPUTEPHUH
IIPOBOJMMOI0 AHAJIN3A;
. BOCIIPUHUMATh, (QOPMYIUPOBaTH U MpeoOpa3oBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;
. BBISIBJISITH MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpeuHss B (hakrax,
JAHHBIX, HAOJIOJCHUAX U YTBEP)KICHHSX, MpeiaraTb KPUTCPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUL;
. JIeJIaTh BBIBOABI C HCIIOJNIB30BAaHMEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUE€HUI, YMO3aKIIFOUEHU 110 aHAJIIOTUU;
. pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKIEHUH (IpsiMble M OT IPOTHUBHOIO),
MIPOBOAUTH CaMOCTOSITENIbHO HECJIOXHBIE JI0Ka3aTelbCTBA MaTEeMaTHUYeCKHX (PAKTOB, BBICTpaUBATh
apryMeHTal1I0, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
. BbIOMpaTh CrOcO0 peleHus yueOHOU 3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BbIOMpaTh HanboJiee MOIXO AN ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPUEB).
Ba3oBble uccienoBarebckue 1elCTBUS:
. HCIIOJIb30BaTh BOMPOCHl KaK HCCIEI0BATENbCKUIT MHCTPYMEHT MO3HaHMS, (HOPMYIUPOBATH
BOTIPOCHI, (PUKCHPYIOUIHE MPOTUBOpEYrE, MpoOIeMy, caMOCTOSITEIbHO yCTaHABJIMBATH UCKOMOE M
naHHoe, GOpMUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,
. IPOBOAMTH II0 CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECJOXHBIM 3KCHEPUMEHT,
HEOOJbIIOE UCCIIEJOBAHME [0 YCTAHOBIICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro OOBEKTa,
3aBUCUMOCTEH 0OBEKTOB MEXY COOOM;
o CaMOCTOSITENIbHO (HOPMYITUPOBaTh OOOOILIEHUS W BBIBOJBI MO pe3yiabTaTaM MPOBEIEHHOTO
HaAOJIOACHUS, UCCIEIOBaHMs, OIIEHWBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTAaTOB, BHIBOJOB H
000011IEHNI;
o IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MIPOLIECCA, @ TAKKE BBIABUIATh NPEATIONOKEHUSI O €TI0
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.
Pa6ora ¢ undopmanmueii:
J BBISIBJISITH HEJOCTAaTOYHOCTh M H30BITOYHOCTh MH(OPMALMU, JaHHBIX, HEOOXOAWMBIX IS
pellIeHns 3a/1a4H;
J BbIOMpaTh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATh W MHTEPHPETUPOBATH HH(POPMAIIUIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;
. BbIOMpaTh (opMy IMpeacTaBieHHs WHGOpPMAMM M WUIIOCTPUPOBATh pEIIaeMble 3aJauu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAUAMUY;
J OLICHMBAaTh HAAEXKHOCTh HH(OpPMAMU 1O KpPUTEPUSM, MPEAJIOKEHHBIM YYUTENIEeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.
KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUS:
. BOCIIPUHUMATh M (POPMYITUPOBATh CYXICHHS B COOTBETCTBUU C YCJIOBUSIMH M LEISIMHU
oO1IeHMs], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 X0y PelIeHus 3aJaul, KOMMEHTHPOBATh MOJIYYEHHbIN pe3yibTar;



J B XO0Jl¢ OOCYKICHHMs 3a/aBaTh BOIPOCH IO CYHIECTBY OOCYXIaeMOW TEMbl, MPOOIEMBI,
pemaeMoil 3adaud, BbICKA3bIBaTh WJAEH, HAIEJIEHHBIE Ha IOMCK pEILIEHUS, COIMOCTaBISATH CBOU
CYXKIEHHUS C CYXICHHUSMH JPYTUX Y4YacCTHUKOB JHajiora, OOHApYXHBAaTh PAa3IU4YWE U CXOJCTBO
MO3UIINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

J NpPEICTAaBIATh PE3yAbTaThl PEIICHUS 3aJaud, SKCIIEPHUMEHTa, WCCIEAO0BAaHMs, MPOCKTa,
CaMOCTOSITENIHO BBIOMpPATh (OpPMAT BBICTYIUICHHUS C Y4ETOM 3a/ad MPE3eHTAUN U 0COOCHHOCTEH
ayTUTOPHH;

J NOHMMAaTh M HCHOJB30BATh MPEUMYIIECTBA KOMAHJIHOM M WHIAMBHIyaIbHOH pabOTHl MpU
pelIeHrnr y4eOHbIX MaTeMaTHUYECKHX 3a/1aY;

o NPUHUMATh 1€J1b COBMECTHOHM JEATENbHOCTH, IUIAHUPOBATH OPTaHMU3ALUI0 COBMECTHOU
paboThl, pacnpenenatbh BUAbBI pabOT, HOroBapHBaThCs, OOCYKIaTh IMPOLECC U Pe3yiabTaT paloThl,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B TPYNIOBBIX (opMax paboTel (0OCykIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI M JIPYTHUE), BHIOIHATH CBOKO 9acTh pabOTHI U KOOPIUHUPOBATH CBOU JIEHCTBUS C APYTHUMHU
YJieHAMH KOMaHJbI, OLIEHUBATh KadeCTBO CBOETO BKJIaga B OOMIMH MPOAYKT IO KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPcaJIbHbIE yUeOHbIe eiicTBUS

Camoopranu3anusi:

. CaMOCTOSITENIbHO COCTaBIIATH IUIaH, ajTOPUTM pEIIeHHs 3a]auu (WM ero 4acTh), BHIOUpATh
Crmoco0 pemieHuss ¢ y4€TOM HMEIOIIMXCS PECypcoB H  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEHICHUH C y4ETOM HOBOU HH(MOPMAIIHH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

J BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJI IMpoIecca W pe3yibTaTa peHIeHUs
MaTeMaTHYeCKOH 3a7auu;

J NpPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH pPEIICHHH 33Jadd, BHOCHTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAMJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

J OLIEHUBATh COOTBETCTBUE pe3yJjbTaTa JEATENbHOCTH TIIOCTABICHHON WLENW M YCIOBHUSM,
OOBSICHATh TIPUYUHBI JOCTIDKEHUS WM HEIOCTIDKEHHsS 1€, HAXOAWUTh OIIMOKY, DaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 7 Kkjacce OOyYaroOUIUHCsA TIOJYYUT CIEAYIONIME TPEIMETHbIE
pe3yIbTaTHhI:

Yucsa v BbIYMCIEHUS

BoeimonHsATe, codeTras yYCTHbIE W MHCbMEHHBIE MPUEMBI, apuMeTHYeCKUue JEeHCTBUS C
paInoHaIBHBIMH YHUCIIAMHU.

Haxonuth 3Ha4eHUST YHCIIOBBIX BBIPAKEHUH, IPUMEHITh Pa3HOOOPa3HbIE CIIOCOOBI U MPUEMBI
BBIYMCIICHHS 3HaYE€HUN APOOHBIX BRIPAKECHUIM, COACPIKAITNX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.

[TepexoauTth OT OJTHOM (OPMBI 3aIMCH YUCEN K ApYroi (mpeodpa3oBeIBaTh AECATUUHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO JCCATUYHYIO
TpoOB).

CpaBHHBATH U yIOPSAI0YNBATH PAIMOHATBLHBIC YHCTIA.

OKpyrisarTh yucia.

BbINoONHATE TPUKUIAKY U OLIEHKY pe3yJbTaTa BBIYMCICHHUM, OLEHKY 3HAUYEHUW YHUCIOBBIX
BBIpOKCHHI. BRIMOTHATE IEHCTBUSI CO CTENEHSIMHU C HAaTypaJTbHBIMU TTOKA3aTEeIISIMHU.



IIpuMeHTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIA HATYypPaJIbHBIX YU CEIL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBA3aHHBIE C OTHOIICHMEM BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YJIbTaThl PELICHUS 3aJau C
y4€TOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHM s

Hcnonp30BaTh anreOpanveckyr0 TEPMHUHOJIOTHIO M CHMBOJHKY, NMPHUMEHATH €€ B Ipolecce
OCBOCHHUSA y4eOHOT0 MaTepuaa.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH MTPU 3aJJaHHBIX 3HAUEHUSIX IIEPEMEHHBIX.

BeimonuATe npeoOpazoBaHMs LEIOT0 BBIPAXKEHUS B MHOIOWIEH IPHUBEJCHHEM IOA0OHBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK.

BbINONMHATE YMHOKEHUE OHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA Ha MHOI'OWIEH, IPUMEHSATh
(bopMyIbl KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKEeHUEe MHOTOYJICHOB Ha MHOXKUTENN C TOMOILBIO BBIHECEHUS 32 CKOOKHU
00IIIero MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYIT COKPAIEHHOTO YMHOKEHHUSI.

[IpumensTh npeoOpazoBaHUsI MHOTOYICHOB JUJISl PELUEHUS Pa3IMYHBIX 33/1a4 U3 MATEMaTUKH,
CMEXKHBIX ITPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb30BaTh CBONCTBA CTENEHEW C HATypaJbHBIMH IOKa3aTeIsIMHM JJIs [peoOpa3oBaHUs
BBIPa)KCHU.

YpaBHeHus U HepaBeHCTBA

Pemarp JsMHENHBIE YpaBHEHHMS C OJHOM IIEPEMEHHOW, NPUMEHSSA IpaBWJIA IEpexona OT
HCXOJHOTO YPAaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTs, ABIIAETCS 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METObI IPH PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOuparh mpumepbl map 4uces, SBJISIOUIMXCS PEIICHUEM JMHEWHOIO ypaBHEHUS C JABYMsI
IIEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOHN IJIOCKOCTH I'paUK JUHEHHOTO YPAaBHEHUS C JBYMs IEPEMEHHBIMU,
M0JIb3YACh T'pauKOM, IPUBOAUTH IPUMEPHI PEIICHNs YPAaBHEHUS.

Pemarp cucrteMbl [BYX JIMHEHHBIX YpaBHEHHIH C JByMS NEPEMEHHBIMH, B TOM 4HCIIE
rpaduyecKu.

CocTaBiATh U pemaTh JMHEHHOE yPaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUH IO YCIOBHIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJIYYE€HHbIN pe3ynbTar.

DOyHKIUH

N300paxaTh Ha KOOPIAMHATHON NPSMON TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM KOOpAHMHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbI, 3alIUChIBATh YHNCIOBBIE IPOMEKYTKH Ha aIreOpandeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH MO 3aJaHHBIM KOOPAMHATaM, CTPOUTH I'paduKu
nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXIY BETMYUHAMH: CKOPOCTH,
BpeMsl, PacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTh, IPOM3BOAUTEIBHOCTD, BpeMsi, 00bEM padoThI.

Haxomuts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rTpaduueckuii crmoco0 MpeACTaBiICHUS M aHaIM3a WHPOpPMAIMU, W3BIEKATh M
MHTEPIPETUPOBATh HHPOPMALIMIO U3 TPAPUKOB peaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonny oOydenus B 8 kJjacce oOydaromuiics TIOJNYyYUT CHEAYIOIIUME MpPeIMETHBIE
pE3yNbTaThI:

Yucia v BbIYUCTICHUA

Hcnonp30BaTh HayallbHbIE MPEACTABICHUS O MHOXECTBE JAEWCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKPYIJICHHMS W BBIYUCICHHH, H300pakaTh JEHCTBUTEIbHBIE YHWCIIA TOYKAMH Ha
KOOPJIMHATHOW MPSIMOIA.



[IpuMeHATh NMOHATHE APUPMETUYECKOIO KBAJAPATHOTO KOPHS, HAXOAUTh KBAaJpaTHbIE KOPHH,
UCTOJNB3ys TpPH HEOOXOAMMOCTH KaIbKYJIATOpP, BBIIOJIHATH MpeoOpa3oBaHMsl  BbIpAKEHUH,
CoJlepaKaIMX KBaJAPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3amucy OOJBIIMX M MaJIbIX YUCENl C TIOMOIIBIO JECATUYHBIX ApoOeil 1 creneHen
yucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHSATH TOHATHE CTENEHH C [EJNbIM TI0Ka3aTeseM, BBINOJIHATh MPeoOpa3oBaHus
BBIPAKEHUH, COAEPIKALUX CTEIIECHU C LIEJIbIM [T0KA3aTEIEM.

BhINONHATE TOXKIECTBEHHBIE Pe0OPa30BaHMsl PAllMOHATIBHBIX BBIPA)KEHUI HAa OCHOBE MpaBHII
JeWCTBUI HaJl MHOTOWICHAMH U anreOpanyecKuMu ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[IpumensaTh npeoOpa3oBaHMsl BBIPAXKEHUH Ui PELIEHUs pa3IMYHbIX 3aJad U3 MaTEeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEalbHON IIPAKTUKU.

YpaBHeHus U HEpaBeHCTBA

Pemarsb nuHelinble, KBaJpaTHbIE YPABHEHUS U pallMOHAJIbHBIE YPABHEHMSI, CBOJSIIMECS K HUM,
CUCTEMBI IBYX YPABHEHHUH C ABYMs IEPEMEHHBIMHU.

IIpoBoguTh mpocCTEHIINE MCCIEAOBAHUS YPAaBHEHUN M CUCTEM YpPAaBHEHHUMH, B TOM 4YHCIE C
IIPUMEHEHUEM IpauuecKux NpeCTaBIeHUN (yCTaHABIMBaTb, UMEET JM YPABHEHHE WJIM CUCTEMaA
YpaBHEHU pEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT CIOBECHOM (OPMYIUPOBKH 337auM K €€ aaredpandeckoil MOAEIN ¢ HOMOILBIO
COCTaBJICHHUS YPABHEHHUsS WJIM CUCTEMBl YPaBHEHUH, WHTEPIPETUPOBAaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIy4E€HHbIN pe3ynbTar.

[IpumeHsTh CBOWCTBAa YHMCIIOBBIX HEPABEHCTB JUJIsl CPABHEHHUS, OLICHKH, pEelIaTh JIMHEHHbIE
HEpaBEHCTBA C OJJHOW MEPEMEHHON M MX CUCTEMBI, 1aBaTh rpaMueCcKyr0 MILTIOCTPALIMI0 MHOYKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumarhs ¥ MCNONB30BATh (PYHKIMOHAIBHBIE TOHATHUS U S3BIK (TEPMHUHBI, CUMBOJINYECKHE
0003HaYeHMsI), ONpEAEATh 3HaYeHHE (QPYHKIMHU IO 3HAYEHUIO apryMEHTa, ONpeleNsTh CBOMCTBa
¢byHKIMU 1o e€ rpaduKy.

Crpouts rpaduKu 371€MEHTapHbIX PYHKIMH BUJA:

y = kix,y = x2,y =x3y = [x|, y = VX, onucBIBaTh CBOWCTBA YHMCIOBOI (GYHKIHH 10 €&
rpaduKy.

K konmy oOyueHus B 9 kjacce oOyYaroUuics TOJYYUT CIEAYIONIME TMPEIMETHBIE
pE3yJIBTaThI:

Yuciia 1 BbIYHCICHUSA

CpaBHUBaTh U YIOPSAJ0YMBATh PAllMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIA.

BoeimnonuATe apudmMernyeckue IEHCTBHS € pallMOHAIBHBIMM YHCJIAMH, COYeTass YCTHbIE U
MMCBbMEHHBIE TPUEMBI, BBIIIOJIHATH BEIUMCIICHUS] C UPPALMOHAIBHBIMU YHCIIAMHU.

HaxoauTe 3HaueHHs cTENEHEW ¢ LEIbIMU IOKA3aTelsIMM M KOpPHEH, BBIYMCIATH 3HAYEHUS
YHCJIOBBIX BBIPAKEHUH.

OKpyTJIsITh NEUCTBUTENbHBIE YHCIIA, BBIMOIHATh IPUKHUIKY pe3yJibTaTa BbIUUCICHHUM, OLEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHeliHble U KBaJpaTHbIE YPAaBHEHUS, YPaBHEHHs, CBOJASAIIUECS K HUM, IpocTeiiine
JIpOOHO-pallOHANIbHbIE YPAaBHEHHUS.



Pemate cucTteMbl ABYX JIMHEHMHBIX YpPaBHEHUH C JBYMS MEPEMEHHBIMHM M CHCTEMBI JIBYX
YpPaBHEHUH, B KOTOPBIX OJJHO YPABHEHHE HE SBIIACTCS JTUHECUHBIM.

Pemarp TeKCTOBBIE 3a7aun anreOpandeckKuM CrocoOOM ¢ TIOMOIIBIO COCTABICHUS ypaBHEHUS
WJIA CUCTEMBI IByX YPaBHEHUH C IBYMSI IEPEMEHHBIMH.

[IpoBoauTh mpocTeiliire HCCiIeI0BaHUsS YpPaBHEHUW W CHUCTEM YpPAaBHEHUW, B TOM 4YHUCIE C
MpUMEHEHHEeM TrpaduuecKkux TpeacTaBieHul (yCTaHABIMBATh, UMEET JIM YPABHCHHE WU CUCTEMa
ypaBHEHUH PEIICHUs], €CITU UMEET, TO CKOJIbKO, U TIPOYEE).

Pemate nmuHeliHbIe HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, U300paXKaTh PEIICHHE HEPABEHCTB
Ha YKCJIOBOM MPSMOM, 3alMChIBATh PEUICHUE C MOMOIIbIO CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIIME KBaJIpaTHOE
HEPAaBEHCTBO, W300pa)xkaTh PEHICHHE CHCTEMbl HEPAaBEHCTB Ha YHUCIIOBON NPSMOM, 3alMChIBAThH
pELIECHHE C TOMOIIbIO CHMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MIPU PEUICHUH PA3IMYHbBIX 3a]a4.

DYyHKIUH

Pacrio3naBaTh (QyHKIMHM W3YYCHHBIX BUIOB. [l0Ka3pIBaTh CXEMATHUYECKH DPACIIOJIOKCHHE Ha

KOOPIMHATHOH MI0CKOCTH rpadukoB GyHKiwid Buaa: Yy = kx, y = kx + b,y =k/x,y =ax2 + bx + ¢, y
=x3, y=1X, ¥ = |X|, B 3aBHCHMOCTH OT 3Ha4eHHI KOd(HIIMEHTOB, ONICHIBATE CBOIMCTBA ()YHKIIHIA.

Ctpouth M u300pakaTb CXeMaTUYeCKH TpaduKu KBaApaTHYHBIX (YHKIUH, OIHMCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKaMm.

Pacrnio3HaBath KBajpaTHuHy! (YHKIHIO MO (GopMyle, NPUBOAUTH HNPUMEPHI KBaJpPaTUYHBIX
GyHKUMN U3 peallbHOM XKU3HU, GU3UKU, TEOMETPUH.

Yuc/10BbIe NOCIE10BATEIbHOCTH U IPOTPecCHH

Pacnio3naBath apupMETHYECKYI0O M TEOMETPHYECKYI0 MPOTPEecCHH IPU Pa3HBIX CHOco0ax
3aJJaHUA.

BBINONHATE BBIUMCIEHUS C MCIOJIB30BaHMEM (opMyn N-ro wieHa apudMeTHUecKod u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTH TOUYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemate 3a1aun, CBsI3aHHBIE C YMCIIOBBIMHU I1OCIIEAOBATENBHOCTIMH, B TOM YHCIE 3aJaud U3
peanbHOM JKHU3HHU (C UCTIONIBb30BAaHUEM KAJIBKYIATOPA, HUPPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE o5 9 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 27 2
AJITCOPAHHECKHE BHIPAXKCHIA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 2
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 2
OOpAMHATH 1 rpaduKu. DyHicin https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
5 IT 6 1
OBTOpEHHE H 0000MmeRHe https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0
Haumenoeanue pazoena Konuuecmeo Ocnosnoe Ocnoenvle 6uobl OeamenbHocmu Ocnosnbvle 6uowt
(memwt) Kypca uacoe cooepicanue ooyuarwuxcs OdesamenbHOCmU 00YUalOuuUxXcs
0OB3
Ywcia v BBIYUCIICHHS. 25 [TonsiTHE panOHATHHOTO CucreMaTH3UpPOBATH U 000ramaThH CucreMaTH3UpOBATH U

PammmonansHEIE yncna

yncna. Apudmernyeckue
JEUCTBUA C

panrOoHAJIbHBIMHA YU CIIAMHU.

CpaBHenue,
yHopsA0YNBaHUE

3HAaHUSA 00 OOBLIKHOBEHHBIX U JIECATUYHBIX
IpoOsX.
CpaBHUBATH M YIOPSAI0YMBATH APOOH,
peoOpa3oBbIBasi MPH HEOOXOAUMOCTH
JIeCATUYHBIE PpoOU B OOBIKHOBEHHEIE,

odoramarb 3HaHUSA 00
OOBIKHOBEHHBIX U JE€CATUYHBIX
JIPOOSIX.
CpaBHUBATH U YNIOPS/I04YMBATH

ApoOHu, OTpabOTKa aNropuTMa



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

palMOHAIBHBIX YUCETL.
CreneHb € HaTypaJbHBIM
mokasareineM. Pemexue
OCHOBHBIX 33J1a4 Ha IpooH,
IIPOLICHTBI U3 pealbHOU
MPaKTUKH.
[Ipr3Haku AENUMOCTH,

HATYpaJbHbBIX YHCEIL.
PeanbHbIe 3aBUCHMOCTH.
[Tpsimast m oOpaTHas
IPOTIOPIIHOHATIBHOCTH

Pa3I0XKECHU Ha MHOXXUTCIIU

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTHU
B OECKOHEUHYIO JACCATUUHYIO IPOOB.
IIpumeHSTH pa3HOOOpPa3HbIE CIOCOOBI U

BBIPasKeHH I, CO/IEP)KALUX OOBIKHOBEHHbBIE
U J€CATUYHBIC APOOU: 3aMEHSITh NPU
HEOO0XOAUMOCTH JICCATHUHYIO IPOOh

OOBIKHOBEHHOM U OOBIKHOBCHHYIO
JECSITUYHOM, IPUBOJIUTH BBIPAXKEHHUE K
tdhopme, Hanbonee ynoOHOM amst
BBIUUCIICHUH, TpeoOpa3oBbIBATh APOOHBIE
BBIPKEHUS HA YMHOXKEHUE U JICTICHHE
JECATUYHBIX JPOOCH K IEHCTBUAM C LEIBIMU
YHCIaMHU.

IIpuBoauTHL YKCI0BBIC H OYKBEeHHbIE
NpUMepbI CTENICHH C HATYPaJbHBIM
mokasarejieM, OOBSICHSS 3HAUYECHHUS
OCHOBaHUs CTETICHH U TIOKa3aTelis CTEIeHH,
HAaXOJUTh 3HAYEHHUS CTEIICHEW BUIA a" (a-
m060€ palrMoHalIbHOE YnCIIo, N —
HaTypaJIbHOE YHCJIO0).
IToHuMaTh cMbICT 3aMCH OOJIBIIMX YUCEI C
MTOMOLIBIO JECSITUUHBIX Apo0ei U cTerneHen
yucia 10, IpUMEHATh UX B peabHbIX
CUTYalUsX.

IIpuMeHATH NpU3HAKH JIETUMOCTH,
pa3iioKEeHUsI HA MHOXKHUTENN HAaTypajIbHbIX
YHCell.

Pematp 3a1aum Ha 4acTH, MPOIIEHTHI,
IIPOMOPLIMH, Ha HAXOXJEHUe Apoodu
(mpolleHTa) OT BEIMUYMHBI U BEIMUYUHBI 10 €€

nIpoOu (TIPOLIeHTY), IpoOu (TIPOLIeHTA),

KOTOPBIM COCTABIISIET OJIHA BEJIMUMHA OT

NPUEMBI BBIYMCJIEHUS 3HAYEHU I TPOOHBIX

peoOpa3oBhIBas IPH
HEOOXOIMMOCTH JIECSITUYHBIC
IpoOu B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCATUYHBIC, B
YaCTHOCTH B O€CKOHEYHYIO
JECATUIHYIO JIPOOb.
IIpumeHaTH pa3HOOOpPa3HbIE
CIoco0bI U NPUEMBI
BbIYHCJIEHUS 3HAYEHUI
JAPOOHBIX BHIPAKEHUH,
coJiepKalux 0ObIKHOBEHHBIC U
JECATUYHBIC IPOOU: 3aMEHSTh
pu HEOOXOIUMOCTH
JECATUYIHYIO IPOOb
OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JICCATHYHOM,
MIPUBOJIUTH BRIPAXKCHHE K (hopme,
Haubosee ynoOoHO! ams
BBIYHCIICHUH, TPEOOPa30BHIBATH
IpoOHbBIE BRIPAXKEHUS Ha
YMHOXKEHUE U JICTICHHE
JEeCSITUUHBIX Apobel K
JCUCTBHSIM C TIETBIMU YHACIIAMH C
UCIIONIb30BaHUEM HArJISIAHON
CXEMBI.
IIpuBoANTH YK CI0BBIE U
OyKBeHHbI€ IPUMeEPbI CTETICHU
C HaTypaJbHBIM MTOKA3aTeJIeM,
HAXOJWUTh 3HAUCHUS CTeTICHEN
suza a" (a — moboe
paIoHanbHOE YHCIo, N —
HaTypaJbHOE YUCIIO).
IoHUMATH CMBICIT 3aMKUCH

ApYroH.

OOJBIINX YHUCEII C TOMOIILIO




IIpuBoanTsh, pa3énparb, OLEHUBATH
pa3UyHbIe PEIEeHUs, 3alIUCH PeILIeHUH
TEKCTOBBIX 3ajau.
Pacno3HaBath 1 00bACHATH, ONUPASICh HA
olnpezeseHus, NpIMO NPONOPILUOHAIbHBIE U
00paTHO MPONOPLMOHATIBHBIE 3aBUCUMOCTH
MEX/ly BEJINYNHAMU; NIPHBOAUTH NPUMePbI
ATHUX 3aBUCUMOCTEH U3 pealbHOI0 MHUpa, U3
JIPYTUX y4EOHBIX IIPEIMETOB.
PemaTh n1pakTHKO-OPUEHTHPOBAHHBIE
3a1auu Ha JpoOu, MPOLEHTHI, MPSIMYIO U
00paTHYIO NPONOPLHOHATIBHOCTH,
IIPONOPLUHU

JECATUYHBIX Apo0ei u creneHen
yucna 10, npuMeHsATh UX B
pEaJIbHBIX CUTYaLIUsX.
[IpuMeHSTH IPU3HAKU
JEJIMMOCTH, Pa3JI0KEHHS Ha
MHO>KUTEIH HAaTypaJbHbBIX YUCEIl
10 aJITOPUTMY.
Pematsb 3a1aum Ha yacTu,
IIPOLIEHTBI, IPONIOPLUH, Ha
HaxoJKJIeHHue ApoOH (TPOIEHTA)
OT BEJIMYMHBI U BEJTMYUHBI 110 €€
napobu (IpOLEHTY), Tpoou
(mporieHTa), KOTOPbIA
COCTaBJISIET OJIHA BETUYMHA OT
JIPYIOH € UCIIOIb30BAHUEM
OTIOPHOM CXEMBI pelIeHUs 3a/1a4.
PacnozHaBaTh M 00BSICHATD,
OMHPAsICh HA OTPEICTICHHUS,
IPSIMO IPONOPLIMOHATIBHBIE U
00paTHO MPONOPLHUOHATbHbIE
3aBHUCHUMOCTH MEXTY
BEJIMYMHAMU; IPUBOIUTH
NpuMepbl STUX 3aBUCUMOCTEN
U3 PEAIbHOTO MUpA.
PemaTp npakTtuko-
OpUEHTHUPOBAHHBIE 337]a4H HA
ApoOu, POLEHTHI, MPSIMYIO U
o0paTHyO
IPONOPLUOHAIIBHOCTH,
MPOIOPLIMHU IO AITOPUTMY,
IPEJI0KEHHOMY YUUTENIEM WIIN

B Mapax.




Oguaajerp anredpanyeckoil TEPMHUHOIOTHUEH

TEPMHUHOJIOTUENH U CUMBOJIMKOM,

OBaajeThb anredpanvecKoit

Anrebpanueckue
BBIPAKCHUS
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ByKkBeHHBIEC BBIpaXKEHUS.

3HAUYEHUS IEPEMECHHBIX.
®opmyel. [IpeobpaszoBanue

OYKBEHHBIX BBIPAKCHUH,
pPacKpbITHE CKOOOK U
MIPUBEICHUE TT0I0OHBIX
cimaraemerx. CBoiicTBa
CTENEHU C HATypaJbHbIM
MOKAa3aTeIeM.
Muorousiensl. CloKeHHe,
BBIUUTAHUE, YMHOKEHUE
MHOTO4WJIEHOB. @OpPMYJIbI
COKPAIIEHHOTO YMHOXKEHHUSI.
Paznoxenne MHOTOYJICHOB
Ha MHOKHTEIU

[Tepemennbie. JlonycTHUMBIE | 1 CHMBOJIMKOW, MPUMEHSATH €€ B TIpoIiecce
ocBoeHUs yueOHoro Matepuana. Haxoaurn
3HAa4YCHUsI OYKBEHHBIX BBIPAKCHUU TIPU
3a1aHHBIX 3HAYCHUAX 6yKB, BBITIOJIHATH
BbIYHUCIICHHS 110 (popmynam. BeImoaHATH
peoOpa3OBaHUs 1IEIOT0 BEIPAKCHHS B
MHOTOYICH MPUBEICHUEM MTOT00HBIX
ClIaraeMbIX, PaCKPBITHEM CKOOOK.
BbINOJIHATH YMHOXEHHE OJTHOUWICHA Ha
MHOI'OYJICH 1 MHOI'O4JICHA HAa MHOT'OYJICH,
NpUMeHSITH (OPMYJIbI KBaJpaTa CyMMBbI U
KBaJ[paTa pa3HOCTH.
OcymecTBJAATH Pa3I0KEeHNE MHOTOYJIEHOB
Ha MHO>KHUTCIIN HYTGM BBIHECEHUS 3a CKOOKHU
00I1Ier0 MHOXHTEJISI, TPUMEHEHHST (HOPMYJIbI
Pa3HOCTHU KBaJpaToOB, (HOpMyI
COKPAIIEHHOTO YMHOKEHHUSI.
I[IpumeHsITH MPpeoOpPa30BaAHIE MHOTOUJICHOB
JUTS pEIICHUs Pa3IMYHBIX 33724 U3
MaTE€MaTUKH, CMCKHBIX IPCAMETOB, M3
pealbHOM MPaKTUKH.
3HAKOMHTHCSI ¢ HCTOPHEI Pa3BUTHS

MaTC€MaTUuKH

OCBOCHHS y4eOHOI0 MaTepHara.
HaxoauTh 3Ha4eHHS] OyKBEHHBIX

NMPpUMECHATD e€ B mnmpounecce

BBIPKCHUH MPH 331aHHBIX
3HAYCHUSAX OYKB; BBITIOJIHSITh
BBIYKCIICHUS 110 (hOPMyJIaM 110
oOpa3ity. BeINOJHATH
peoOpa3oBaHUsI [[EI0T0
BBIPQKEHUSI B MHOTOYICH
MPUBEICHHEM MTOT00HBIX
ClIaraeMbIX, PaCKphITHEM CKOOOK
C HUCITIOJIb30BaHUEM OTIOPHOM
cXeMbl. BBINOJIHATH YMHOXCHHE

OJIHOYJICHA Ha MHOTOUJIEH U
MHOTO4WIEHA HA MHOT'OYJIEH,
NPUMeHATHh (OpPMYIIbI KBaipaTa
CYMMBI U KBaJpaTa pa3HOCTH C
HCIIOJIb30BaHUEM OIIOPHOM
CXEMBI.
OcymecTBasTh pa3aokKeHUE
MHOI'O4JICHOB Ha MHOXXUTCJIN
nyTEM BBIHECEHUS 3a CKOOKHU
00I11er0 MHOKHUTETIS,
npuMeHeHHs (GopMyJIbl pa3HOCTH
KBaJpaToB, GopMyI
COKpAILEHHOI0 YMHOXEHUS 110
AITOPUTMY, IPEITIOKEHHOMY
YUHATEIIEM.
IIpuMensTh peobpazoBaHue
MHOT'OYJICHOB JIs1 pCHICHUA
pa3IUYHBIX 33]a4 U3
MaTEMAaTUKU, CMEXXHBIX




IIPEMETOB, U3 pPeajbHOU
IIPAKTUKU C IIOMOILBIO YUUTEIIS
(pu HEOOXOAMMOCTH).
3HAKOMUTBCA € HCTOPUEN
pa3BUTHS MaTEMATUKU

VYpaBHEHUS U HEPABEHCTBA
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YpaBHeHMeE, IpaBUiIa
peoOpa3oBaHus YPaBHEHUS,
PaBHOCHJIBHOCTb YPAaBHEHHUH.
JIuneliHOE ypaBHEHHE C
OJIHO NIEPEMEHHOM,
pelLIeHNE JIMHENHBIX
ypaBHeHUN. Pemenne 3anau
C IOMOIIBIO YPaBHEHUH.
JIuneiiHOE ypaBHEHUE C
JIBYMsI IIEPEMEHHBIMU U €70
rpaduk. Cucrema 1Byx
JIMHEHHBIX YPABHEHUH C
JIBYMS IIEPEMEHHBIMU

Pemarsp nuHeitHOE ypaBHEHUE C OJTHOM
[IEPEMEHHOI, NPUMeHsIsl IPaBHJIA
IIepexo/ia OT UCXOJHOTO YPAaBHEHUS K
PaBHOCUIIBHOMY €My 00Jjiee IPOCTOro BUAA.
IIpoBepsTh, ABISIETCA T KOHKPETHOE
yuciio kopHeM ypaBHeHus. [logdupars
NPHUMepBI [1ap YUCEII, ABIAIOLUINXCS
pelIeHreM JIMHEWHOT O YpaBHEHUS C IBYMsI
IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOM MJIOCKOCTH
rpaduK JIMHEHHOrO YpaBHEHUS C IBYyMs
MIEPEMEHHBIMH; MOJIB3YSICh TPadUuKOM,
NMPHUBOIUTH IPUMEPBI PELICHUS YPABHEHMSL.
Haxoauth pemenue cucteMsl IByX
JIMHEHHBIX YPAaBHEHUH C ABYMs
MIePEMEHHBIMH.

CocTaBJATh U pemIaTh ypaBHEHUE WIN
CUCTEMY YPaBHEHHH I10 yCIOBUIO 3aa4H,
MHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar

Pemarsb nuHeitHOE ypaBHEHHE C
OJIHO NTepeEMEHHOM, NPUMEHSs
NpaBHJIA [IEPEXO0JA OT
UCXOJHOI'0 YPaBHEHUS K
pPaBHOCWIBHOMY €My OoJiee
IIPOCTOTO BUJIA C
UCII0JIb30BaHNUEM AJITOPUTMA
pelleHrs ypaBHEHUS.
IIpoBepsTs, sBisIeTCA U
KOHKPETHOE YHMCII0O KOPHEM
ypaBHeHus. [londupars
NpuMepbl [ap yucell,
ABJIAIOILNXCS PELICHUEM
JMHEHHOr0 ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.
CTpouTthb B KOOPIMHATHOU
IUIOCKOCTH IpaUK JTUHEHHOTO
YpaBHEHUS C ABYMS
NIEPEMEHHBIMH; NTOJIb3YACh
rpaduKoM, NPUBOAUTH
NpHUMepbI PELICHUS ypaBHEHUS.
Haxoauth peunieHue cucTeMsl
JBYX JIMHEHUHBIX YPABHEHUN C
IBYMsI IEPEMEHHBIMU T10
JITOPUTMY.
CocTaBJsSITh C IOMOIIBIO
YUUTENS UM B IIapax M pelaThb
YpaBHEHUE WM CUCTEMY




YPaBHEHUU I10 YCIOBHIO 3aJ1a4H,

MIPOBEPSATH MOTYyYECHHBIN
pe3yJIbTaT Ha aJIeKBaTHOCTb
YCIIOBUIO 33JIa4H.

Koopaunats! u rpaduxu.
DyHKIMHU
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KoopaunaTa Toukn Ha
npssMon. Yuciossle
npomMexxyTku. PaccrosiHue
MEXTy ABYMSI TOUKaAMH
KOOP/IMHATHOH MPsIMOH.
IIpssMmoyronbHas cucreMa
KOOpJIMHAT Ha IJIOCKOCTH.
[Tpumeps! rpadukos,
3aJJaHHbIX (OPMYIIaMHU.
Urenue rpadMKoOB peasibHbIX
3aBUCUMOCTEH.
[lonstue GpyHkuuu.
I'paduk pyHkunn.
CaoiicTBa (yHKIUH.
Jlunelinas QyHKIM.
[TocTpoenue rpaduka
JTUHEWHOU (QYHKIMH.
I'paduk pynkumm
y=lx|

HN300pakaTh Ha KOOPJIUHATHON MPSAMOMN
TOUKH,
COOTBETCTBYIOIME 3aJaHHBIM KOOPAHHATAM,
JIy4H, OTPE3KHU, UHTEPBAJIbl; 3alIUChIBATh UX

Ha anredpandeckoM s3bike. OTMe4aTh B
KOOPAMHATHOM IVIOCKOCTH TOYKHU I10
3aJJaHHBIM KOOpAMHATaM; CTPOUTh I'papuKu
HECJIOKHBIX 3aBUCUMOCTEH, 3aJaHHbBIX
(dopMynaMu, B TOM YHCIIE C TIOMOLIbIO
¢ poBex 1adoparopuii. [IpuMeHaTs,
HU3y4aTh NPeuMylIecTBa,
HHTEePNPeTHPOBATH IpadUIECKUil CIIOCO0
IIPEJCTABICHUS U aHaJIM3a pa3HO0Opa3HOH
KU3HEeHHOU nHpopmanuu. OcBauBaTh
NOHATHE (PYHKIMH, OBJIAI€BATh
(GYHKIIMOHAJIBbHOW TEPMHUHOJIOTHEH.
Pacno3HaBaTh nuHEHHY0 QyHKIUIO Y = KX
+ b, onuckIBaTh e€ CBONCTBA B
3aBHCUMOCTH OT 3HaU€HHH KO3 PHUIINEHTOB
kub.
Crpounts rpadgukm JuHEHHON QyHKINH,
¢yukiun y =| x |. Acnonb3oBaTh
nHM(ppoBbIe pecypchl 171 IOCTPOEHUS
rpadukoB PyHKUINN U U3y4EHUS] UX CBOMCTB.
IIpuBOAUTE IPUMEPHI JIMHEUHBIX
3aBUCUMOCTEN B PEAIBHBIX IPOLECCAX U
SIBIICHUSX

HN300paxkaTh Ha KOOPJAUHATHOMN

IIPSIMOM TOYKH,
COOTBETCTBYIOLIHE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3alIUCHIBATh UX HA

aNreOpanvdecKoM sI3BIKE C
UCIIOJIb30BAHUEM CXEMBI.
OTMmeyaTs B KOOPAMHATHOM
IJIOCKOCTH TOYKH 110 33JJaHHBIM
KOOpJMHATaM; CTPOUTh IpauKu
HECJIO’KHBIX 3aBUCUMOCTEH,
3a/laHHBIX (POpMyJIaMu, B TOM
YHCie C MOMOIIBIO HU(POBBIX
nabopatopuii. [IpuMeHSATD,
MU3y4aTh NpPeuMyIIecTBa,
HHTEpPNpPeTHPOBATH
rpaduyeckuit cnocoo
MIPEJICTaBICHUS U aHAJINU3a
pa3Ho00pa3HON KUIHEHHOU
uHpopMmaiuu. OcBanBaThb
NOHATHE (PYHKIIMH, OBJIA/I€BATh

(GyHKIIMOHATBHON
TEPMUHOJIOTUEN.
Pacno3HaBarthb JIMHEIHYIO
¢dynkuuio y = kx + b,
ONHUCBHIBATH €€ CBOICTBA B
3aBHCHUMOCTH OT 3HAYEHUI
k03 durentor K u b.

Crpoutb rpaguku TMHEHHON




byHKIMH, QyHKIMU Y =| X | C
UCII0JIb30BaHUEM OIIOPHOM
cxeMbl. Ucnosib30BaTh
uud¢gpoBbie pecypchl s
NOCTPOCHUS TPadUKOB (PyHKITHIA
Y U3YYEHUS UX CBOMCTB.
[IpuBOIUTE IPUMEPBI TUHEHHBIX
3aBUCHUMOCTEHN B peaJIbHbIX
poueccax U sIBICHMSIX

[ToBTOpEeHue u 06001IEeHNE 6 [ToBTOpEHNE OCHOBHBIX Bri0upaTh, NpUMEHATH OLIEHUBATH Bri0upaTh, npuMeHATH
MOHSATUN M METOJIOB Kypca | CImoco0bl CPaBHEHUS YUCEN, BBIYMCICHUM, |OLEHHBATh CIOCO0ObI CPAaBHEHUS
7 xnacca, 00001IeHne npeoOpa30BaHMM BRIPAXKEHUHN, PEIICHUS YCell, BRIYMCICHUH,
3HAHUU YpaBHEHUH. npeoOpa3oBaHM BBIPAKCHUH,
OcyuecTBJIATH CAMOKOHTPOJIb pelIeHNs ypaBHEHUH.
BBITIOJIHAEMBIX IEUCTBUN U CaMONIPOBEPKY OcyliecTBIAATH CAMOKOHTPOJIb
pe3yJibTaTa BhIYMCICHUN, IpeoOpa3oBaHull, = BBIIOJIHAEMBIX ACHCTBUM U
MOCTPOEHUH. CaMOIIPOBEPKY pe3yibTaTa
PemiaTs 3a1a4u U3 peanbHOU KU3HU, BBIYHMCIICHHH, Pe0Opa3oBaHmi,
NPUMEHATH MaTeMaTH4YeCKHe 3HAHUSA J1JIs IIOCTPOEHHUH C OIIOPOH Ha
pelIeHns 3a/1a4 U3 IPYrux MpeMeToB.  MPUMEPHI (TP HEOOXOAUMOCTH).
PemiaTh TekcTOBBIC 32/1a4H, CPABHMBATh,  Pemiars 3aJa4M U3 peajlbHOU
BBIOHUPATH CNOCO0BI pPELICHUS 3a/1a41 KU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUSA JJIs
pelIeHus 3a/1a4 U3 Ipyrux
IIPEIMETOB.
Pemiath TeKCTOBBIE 33/1a4H
OBIIEE KOJIMYECTBO 102
YACOB IIO

I[TPOIT'PAMME




8 KVIACC

KoaunuecTBO 4acoB

Ne HanmenoBaHmue pa3jiesioB U TeM JuiekTpoHHbIE (UG POBHbIE)
Konrpoabnbsie IIpakruyeckue
n/n  MmporpaMmmsl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
bu6nmoreka [IOK
1 Yucna u Beruucinenus. Ksagparaeie KOpHU 15 1 https://m.edsoo.ru/7f417af8
5 Uucna u BeruucieHus. CTeneHs ¢ UeabiM 7 bubnuorexa [JOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BhIpaXeHHs. 5 1 bubnuorexa [HOK
KBanpaTHbiii TpExuieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKe BEIpaKCHUS. 15 2 bubnnorexka HOK
Anrebpanyeckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBajpaTHbie bubnmnoreka HOK
3) 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuotexa [JOK
yYpaBHEHUHU https://m.edsoo.ru/7f417af8
bubmmoteka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bubmmoteka [IOK
8 PyHKIEH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
o DyHKuHH. THCTOBEIC PyHKIIHA o https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
10 Hostopenne u 0bodumerHe 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
i 102 8 0

[NPOT'PAMME
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Haumenoeanue  Konuuecmeo Ocnoenoe Ocnosnble 6uovl OeamenbHocmu Ocnosnble 6uodbl OeamenbHocmu
pazoena uacoe cooepircanue ooyuarowuxca ooyuarowuxcsa c OB3
(memwt) Kypca
Yucna v BBIYKCIICHHUS. 15 KBagpaTHblii KOpeHb U3

KBanpathbie kopHU

[Ipeobpa3oBaHre YHCTOBBIX

yucia. [Toastue 06
HPPALUOHAIIBHOM YHCIIE.
JecsaTuynbie MpUOIMKSHHS
HWpPalUOHAIIbHBIX YUCE.
JlercTBUTEIIbHBIE YUCIIA.

CpaBHEHHE IEUCTBUTEIBHBIX

qucell.
YpaBHeHue BUaa X* = a.
CaoiicTBa apupMeTHUECKuX
KBaJPATHBIX KOPHEM.

BBIPAYKEHH, COJIEPKAILNUX
KBaJIpaTHbIE KOPHU

®opMyJMpOBaTH ONpeeIeHHe
KBaJIpaTHOT'O KOPHs M3 4YHcCla,
apu(METHUECKOTO KBaIPaTHOTO KOPHSI.
IIpuMeHATH onepanuo n3BJICYEHUS

MIPH HEOOXOIMMOCTH KAJIBKYJIATOP.
OueHuBaTh KBaJAPATHBIE KOPHU LETBIMU
YHCIIaMU U IECATUYHBIMU JIPOOSIMHU.
CpaBHUBATH M YNIOPS/I0YMBATH
paluMoOHalIbHbIE U UPPALIMOHAJIBHBIE YHCTIA,
3allMCAHHBIE C MOMOILBIO KBAIPATHBIX
KOpHEH.

TOYHBIE U NPUOIMKEHHBIE KOPHU TpH & >
0.

HccnenoBarh CBOMCTBA KBaIpaTHBIX
KOpHEH, IPOBO/IS YU CIIOBBIE
9KCIIEPUMEHTHI C UCIIOJIB30BAHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA).
Jloka3bIBaTh CBOMCTBA apu(METUYECKUX
KBa/IpaTHBIX KOPHEH; MPUMEHATh UX AJIs
npeoOpa3oBaHus BeIpaKeHUH. BbINOJIHATH

npeodpa3oBaHusi BHIpAKCHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU.
BeIpaxxaTs nepeMeHHbIE U3
reOMEeTPUUECKUX U PU3NIECKUX (popmyi.
Bouruncasite 3HaYeHUS BBIPAKECHUH,
coJIepKalluX KBaJpaTHbIE KOPHH,
UCIOJIB3YS MPU HEOOXOTUMOCTH
KAJIBKYJIATOD.

Hcnoab30BaTh B X0JI€ pEHICHUS 3a/1a4

KBa/IpaTHOT'O KOPHSI U3 YUCIIA, HCIOJIB3YS

2
HccaenoBarb ypaBHEHHUE X~ = A, HAXOIUTh

®opMyJIMpOBaTH ONpeeIeHHe
KBaJIpaTHOIO KOPHs W3 4YHCIIa,
apu(METHYECKOTO KBaJPAaTHOTO
KopHs1. IIpumeHsiTh onepanuio
M3BJICYEHUS KBAJPATHOIO KOPHS U3
41Cila, HCMOJb3YS IIPU
HEO0OXOIMMOCTH KAJBKYJISITOP.
OunenuBaTh KBaJpaTHbIE KOPHU
LEJIBIMU YHUCTIaMU U JECITUUHBIMU
JPOOSMHU.
CpaBHUBATB H YNIOPS/A0YMBATh
paloHaIbHbIE U UPPALIMOHAJILHBIE
4KClia, 3a[IMCaHHbIE C IIOMOILBIO
KBaJIpaTHBIX KOPHEH C
UCIIOJIb30BAHUEM OIIOPHOM CXEMBI.
Haxoauth TO4HBIE U
MpUOIMKEHHBIE KOPHU YpaBHEHUS
X° = a, mpu a > 0.
N3yuathb cBOMCTBA KBaJAPaTHBIX
KOPHEW, IPOBO/ISI YUCIIOBBIE
9KCIIEPUMEHTHI C UCIIOJIb30BAHUEM
KaJIbKYJIATOPA (KOMITBIOTEPA).
Hcnoab3oBath cBOMiCTBA
apu(MeTHYECKNX KBaJAPaTHBIX
KOpHEH Jy1sl mpeoOpa3oBaHuUs
BBIPAKCHU. BBINOJIHATH
npeodpa3oBaHMsl BEIPAKCHHM,
coJiepKalluX KBaJpaTHbIE KOPHH.
BeIpaxxaTts nepeMeHHbIE U3
TeOMETPHUECKUX U (PU3NUECKUX

($hopMys C HCTIONIb30BaHUEM




SJICMCHTApPHBIC NPCACTABIICHUS, CBA3AHHBIC

C NPUOIMKEHHBIMU 3HAYCHUSIMUA BEJIUYMH.
3HAKOMHTBCS € HCTOPUEH Pa3BUTHS
MaTeMaTHKU

OIOPHBIX CXeM. BpIuucasiTh
3HA4YeHHUs BBIPAKCHUN,
coJieprKalluX KBaJpaTHbIE KOPHHU,
UCIOJIb3Ys IPU HEOOXOIUMOCTH
KQJIbKYJIATOD.
Hcnonb30BaTh B X0/1€ peLICHUS
3ajad 3JI€MEHTapHbIE
IIPEJICTaBJICHHUS], CBA3aHHBIE C
npuOIMKEHHBIMU 3HAYCHUSIMH
BEJIMYUH.
3HAKOMHTBCS € HCTOPHUEH
pa3BUTHs MaTEMATUKU

Yucna v BEIYUCICHUS.
CreneHsn ¢ 1EIBIM
[MOKa3aTelieM

CreneHsb ¢ 1eIbIM
nokasarenem. CtangapTHas
3aIUCh YUCIIA.
Pa3mepsl 00beKTOB
OKpY’Karoliero mupa (ot
AJIEMEHTAPHBIX YaCTHUI] 10
KOCMHMYECKUX 00BEKTOB),
JUTUTEIIEHOCTH TIPOIIECCOB B

OKpY’KaloIleM MUpe.
CBoiicTBa CTENEHU C LETBIM
nokasaresieM

®opmyIMpPOBAThH ONpeAeJeHUue CTEIICHHU C
IICJIBIM TI0KAa3aTeJIeM.
IpeacTaBasTh 3aMUCh OOJIBIIUX ¥ MAJIBIX
yucesn B cTaHIapTHOM Buje. CpaBHMBATH
YHClla U BEJIMYUHEI, 3aITMCaHHBIE C
HCIOJIL30BaHueM cTerenu 10.
Hcnoab3oBaTh 3aNMCh YKCEI B
CTaHJAPTHOM BHJIC JJIS BBIPAKCHUS
pa3MepoB 00BEKTOB, ATUTEILHOCTH
MPOLECCOB B OKPYKAIOIIEM MHUPE.
®opmyIMpPOBaTh, 3aNIMCHIBATH B
CHMBOJIMYECKOH (popme 1
WIIOCTPUPOBATH IPUMEPaMHU CBOMCTBA
CTCIICHH C IIEJIBIM ITOKA3aTCIIEM.
IIpuMeHATH CBOMCTBA CTEIICHU IS
npeoOpa3oBaHMs BEIPAKEHUH,
coJiepKalluX CTENEHHU C UETbIM
nokasareiieM. BoINOJHATH AelicTBHS C
YHUCJIAMH, 3alIMCAHHBIMU B CTaHJAAPTHOM

CTCTICHB)

BHJIe (YMHOXKEHHUE, JICTICHUE, BO3BE/ICHUE B

DopMyIHPOBATH ONpee/IeHHe
CTEIICHH C LEJIbIM ITI0KA3aTEeNIEM.
IIpencraBasaTh 3anMCh OONBIINX U
MaJIbIX YHCEJl B CTAHIAPTHOM BHJIC
C UCIIOJIb30BAHUEM OIIOPHOM CXEMBI.
CpaBHUBATB YKCJIa U BEJIMYUHBI,
3alMCaHHbIE C UCTIOIb30BAHUEM
crenenu 10. Ucnoab3oBaTh
3alUCh YUCEN B CTAaHJAAPTHOM BUJIE
JUISL BBIPAXKEHUS pa3MEpPOB
00BEKTOB, TUTETFHOCTH
IIPOLIECCOB B OKPYKAIOILIEM MUPE.
®opmyIMpPOBaTh, 3aNIMCHIBATH B
CHMBOJIMYECKOH (popme H
WIJIIOCTPUPOBATH IPUMeEpPaMHu
CBOMCTBA CTEIIEHU C LEIBIM
MOKa3aTelieM.
IIpuMeHsATH CBOMCTBA CTENIEHU
JUTSI IPeoOpa30BaHMsI BIPAKEHUH,
COJIepKAIINX CTEIIEHH C LEJIbIM
MOKAa3aTesIeM 10 alrOPUTMY.

BbInoJHATH AelicTBUS C YHCIIaMH,




3alMUCaHHBIMH B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JIeJICHIEe, BO3BEICHUE
B CTEIICHB) [0 AITOPUTMY

Anrebpanueckue 5 KBagparHbiil TpEXUIIEH. Pacno3HaBaTh KBaJpaTHBIN TPEXUIIEH, Pacno3HaBaTh KBaJpaTHBII
BBIPAKEHHUS. Pa3znosxenune kBagpaTHOro YCTaHaBJIUBATh BO3MOXKHOCTb €r0 TPEXUJIEH, YCTaHABIINBATh
KBagparusiit TpEXUICHA HA MHOYKUTEIU Pa3JIOKEHUS HA MHOXKUTEIIU. BO3MOXHOCTb €r'0 pa3ja0KeHUs Ha

TPEXUIIEH PackiaapiBaTh HA MHOXKHTEH MHOKUTENH C UCIIOJIb30BaHUEM
KBaJIpAaTHBIA TPEXUIEH C ONIOPHOU CXEMBI.
HEOTPULATEIIBHBIM TUCKPUMUHAHTOM PackiaapiBaTh HA MHOXKHUTEIH
KBaJPAaTHBIN TPEXUIIEH C
HEOTPULIATEIIbHBIM
JUCKPUMHHAHTOM C
UCIOJIb30BaHUEM (HopMyIl

AnrebGpanueckue 15 Anrebpanyeckast 1poOb. [3anmMChIBATH AIreOpandyeckie BIpAKEHU. 3anucbIBATh alredpanyeckue

BBIPAKCHUSI. JlonmycTruMble 3HaYEHUs Haxoautp o6nacth onpeaeneHus BbIpaxkeHus. Haxoaursb obnacte

Anrebpanueckast 1poOb

[IEPEMEHHBIX, BXOASALINX B
anredpanvecKue
BbIpakeHUs. OCHOBHOE
CBOMCTBO ayireOpandecKkon
npob6u. CokparieHue
npobeii. CroxxeHue,
BbIUUTAHNE, YMHOXEHHE U
JieJieHne anreOpandeckux
Ipooeii.
IIpeobpa3zoBanue
BBIp)XEHUI, cofiepKalux
anredpandeckue 1poou

palMoHaIBHOIO BbIpaykeHUsl. BbINOTHATH
YHCIIOBbIC TIOJICTAHOBKY ¥ BHIYUCIATH
3Ha4YeHue JIpoOH, B TOM YHUCIIE C TOMOIIBIO
KaJbKyasTOpa. @OpMyIupoBaTh
OCHOBHOE CBOMCTBO alre0pandeckoi
IpoOu ¥ MPUMEHSATD €0 JIIs
npeoOpazoBanus qpoo6eil. BoIMmoaHATH
AelicTBHUSA C anreOpanuecKuMu APOOSIMH.
[TpumeHsTH IpeoOpa3zoBaHUs BEIPaKEHUI
JUTS pelieHns 3a1a4d. BeipaxaTts
nepeMeHHble U3 popmyn (HU3NYECKUX,
TE€OMETPUYECKUX, OTTMCHIBAIONINX OBITOBEIC
CUTYaIlUH)

oTpezieNieHus] PallMOHAIbHOTO
BBIPKEHUS C TOMOIIBIO YUUTEIS
(TIpu HEOOXOUMOCTH).
BbINOJHATH YHCITOBBIE
MOJICTAHOBKU Y BBIYUCJIATH
3HaYeHue JIpoOH, B TOM UHUCIIE C
MOMOIIBIO KaJbKYJISATOPA.
®opMyTHPOBATH OCHOBHOE
CBOWCTBO anrebpanyeckoi Apodu u
NPUMEHSATH €T0 JUIS
npeoOpa3oBaHus IpooOeii.
BbInoJHATH 1eHCTBUS C
anreOpandeckuMu ApoOsSMH ¢
UCTIOJIb30BaHUEM AJITOPUTMA,
IPEUIOKEHHOTO YUUTEIIEM.
[TpumMeHsTH B Mapax/rpymnmax
npeoOpa3oBaHus BhIpAKEHHUH JIs
peurenus 3anad. KoynektuBHas




paboTa: BhIpaxKaTh NepeMeHHbIe
u3 Gopmyi (HpU3NIECKHUX,
TEOMETPHUYECKUX, ONMUCHIBAIOIINX
OBITOBBIC CUTYAIIUH )

VYpaBHeHus u
HEpaBEHCTBA.
KBanparubie ypaBHEeHUS

15

KBaznpaTtHOe ypaBHEHUE.
Henonnoe kBanpatHoe
ypaBHeHue. @opmyia

KOpHEH KBaJpaTHOIO
ypaBHeHus. Teopema Buera.

Pewenne ypaBHenui,

CBOJAILIMXCSI K KBAJAPaTHBIM.

[Ipocreitmme

IpoOHOpaIOHAIbHbIE

YpaBHEHUS.

Pemenne TekcTOBBIX 3a7a4 ¢

IIOMOIIBIO KBAaIPATHBIX

yYpaBHEHUU

Pacno3HaBaTh KBaJpaTHbIC yPaBHEHUS.
3anuceiBaTh GopMyJ1y KOpHEN
KBaJIpaTHOT'O yPAaBHEHUS; pelaTh
KBa/IpaTHbIe YPABHEHHUs — IIOJIHbIEC U
HenosiHbie. IIpoBoanTs npocreiimue
HCCJIeI0BAHMS KBAIPATHBIX YPABHEHUM.
Pematb ypaBHeHusl, CBOIALIUECS K
KBaJIpaTHBIM, C [TIOMOIIBIO
npeoOpa3oBaHuil U 3aMEHON IEPEMEHHOI.
HabaronaTs u aHaIM3MpoOBaTh CBS3b
MEX1y KOPHSAMHU U K0d(pPuirenramMu
KBaJIpaTHOT'O ypaBHEHUSI.

dDopmyaupoBarTh Teopemy Buera, a Taxxe

00paTHYyIO TeOpeMy, IPUMEHATh 3TH
TEOpEMBI [l peLIeHns 3ajay.
Pemiath TeKcTOBBIE 3a1a4H
anreOpanyecKuM CrocoOoM: MepexoIUTh
OT CJIOBECHOH (POPMYIUPOBKH YCIOBUS
3aaun K anredpandeckoil Mojienu myTém
COCTaBJICHUS YPABHEHUS; pEIIaTh
COCTaBJIEHHOE ypaBHEHUE;
WHTEPIPETHPOBATH PE3YIIbTAT.
3HAKOMUTBCS € HCTOPHEH Pa3BUTHS
anreopsl

Pacno3naBaTh KBaJpaTHbIE
YpaBHEHHS.
3anuceiBaTh GOpMYJIy KOpHEI
KBaJ[paTHOTO ypaBHEHHUS; peliaTh
KBa/JpaTHble YPABHEHHUS —
TIOJTHBIE U HETIOJIHBIE C
UCIIOJIb30BAHUEM OIIOPHOM CXEMBI.
Pemats ypaBHeHMs, CBOISAIIHECS
K KBaJpaTHBIM, C TOMOILbIO
npeoOpa3oBaHM U 3aMEHOI
NEepPEMEHHOH B Mapax/rpyImnmnax.
Ha0aroaaTs cBA3b MEXIY KOPHIMU
1 Kod(puimeHTaMu KBaJApaTHOTO
ypaBHEHHUs (KOJUIEKTUBHAs paboTa).
dopmyMpoBaTh TeopeMy Buera,
a TaKke 00paTHYIO TeopeMy,
HNPUMEHSTH 3TH TEOPEMBI JUIS
pelIeHHs 33149 C UCIIOJIb30BaHHEM
OIIOPHOU CXEMBI.

PemaTth TeKkcTOBBIE 32/1a4H
anreOpandeckuM crocoOoM Mo
AITOPUTMY: TIEPEXOJUTH OT
CJIOBECHOH (pOPMYITUPOBKU yCIOBUS
3a/1aun K anreOpandeckoi Moaenu
myTEM COCTaBIICHUS YPAaBHEHMUS,
pemaTh COCTaBICHHOE YPaBHEHHE;
UHTEPIPETUPOBAThH PE3YJIbTAT B
napax/rpymnmnax.
3HAKOMHUTBCS ¢ HCTOPHUEH
pa3BUTHS aIreOpbl




YpaBHeHus u
HEpPaBEHCTBA.
Cucremsbl ypaBHEHU

13

JIuneliHoe ypaBHEHHE C
JByMsI IEpEMEHHBIMH, €TI0
rpaduK, IpUMEpHI PELICHUS
YPaBHEHUH B LIEJIBIX
yuciax. Pemenue cucrem
JIBYX JINHEHHBIX YPaBHEHUI
C IByMs IEPEMEHHBIMH.
IIpumepsl pelieHns cucTem
HEJIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.
I'paduueckas
WHTEPIIPETALNS YPABHEHHUS C
JBYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX
YPaBHEHUU C ABYMs
nepeMeHHbIMU. Pemenue
TEKCTOBBIX 33/]1a4 C
IIOMOLIBIO CUCTEM
ypaBHEHUU

Pacno3HaBaTth JIMHEHBIC YPABHEHUS C
JBYMsI IIEPEMEHHBIMHU.

CTponTh rpaguKy TMHEHHBIX YpaBHEHHIH,
B TOM YHUCJIE HCIO0JIB3YH U(POBBIE
pecypchl.

Pa3znu4arte napauienbHble U
IIEPECEKAIOIIMECS PSIMBIE T10 UX
YPaBHEHHUSM.

Pemars cucteMbl ABYX JIMHENHBIX
YPaBHEHHUH C ABYMs IEPEMEHHBIMU
IIOZICTAHOBKOM U CIIOKECHUEM.
Pemathb npocreiiue CUCTEMBI, B KOTOPBIX
OJIHO W3 YPABHEHHI HE SBIISETCS
JIMHEVHBIM.

IIpuBoauTh rpaguyecKyro
HHTEPIPETANMIO PEILICHUS YPAaBHEHUS C
JBYMsI IIEPEMEHHBIMU U CUCTEM YPAaBHEHUI
C IByMs IEPEMEHHBIMH.

Pemiate TeKCTOBBIC 321a4U
anreOpanyeckuM crocodom

Pacno3naBarnb nuHeEiHbIE
YPaBHEHUS C ABYMS IEPEMEHHBIMHU.
CTponth rpaguKi TUHEHHBIX
YpaBHEHUH, B TOM YHCIIE
HCI0JIb3YSl HU(PPOBBIE pecypcChl.
Pazimuare napasienbHble U
MEPECEKAOIINECS MPAMBIE T10 UX
YPABHEHUSIM.

Pemars cucTeMbl ABYX JIMHEHHBIX
YpaBHEHUH € ABYMS IEPEMEHHBIMHU
ITOJICTAHOBKOM U CIIOKEHUEM C
UCIIOJIb30BAHUEM OIIOPHBIX CXEM.
Pemars npocreiiimme cucTemsl, B
KOTOPBIX OJJHO W3 YPaBHEHHI HE
SIBJISIETCS JIMHEHHBIM B
napax/rpymnmnax.
IIpuBoauTh rpadguyecKyo
HHTEPIPETANNIO PEUICHUS
YpaBHEHUS C IBYMS IEPEMEHHBIMHU
Y CUCTEM YpaBHEHHUH C IByMs
MEePEMEHHBIMU C TTIOMOIIBIO YIUTEISI
(Tpu HEOOXOUMOCTH).
PemaTh TeKkCTOBBIE 32/1a4H
anreOpanyeckuM crocoOoM ¢
HCIIO0JIb30BAHUEM OTMTOPHBIX CXEM

VYpaBHeHus u
HEPAaBEHCTBA.
HepaBeHcTBa

12

UucnoBble HEPABEHCTBA M UX
CBONCTBA.
HepaBenctBo ¢ ogHoM
nepeMeHHou. JInnernbie
HEpPaBEHCTBA C OJTHOU
MEPEMEHHOM U UX pEIICHHE.
CucreMbl THHEHHBIX
HEPaBEHCTB C OAHOU

MIEPEMEHHOM U MX PEIICHHE.

DopMyIHPOBATH CBOMCTBA YUCIOBBIX
HEPABEHCTB, WIIFOCTPUPOBATH UX Ha
KOOPJAMHATHOW MPSIMOH, 10KA3bIBATH

anreOpanyeckH.

IIpuMeHsITH CBOMCTBA HEPABEHCTB B XOJE
pelenus 3ana4d. Pemars nuHeiiHbIE
HEPaBEHCTBA C OJHOU MTEPEMEHHOM,

n300paxkaTh pelIeHre HEPaBeHCTBA Ha
YUCIIOBOM NpsAMOii. PemiaTh cuctemsl

D®opMyIMPOBATH CBOMCTBA
YUCJIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA
KOOPJMHATHOU IIPSIMOM.

IIpuMeHATH CBOICTBA HEPABEHCTB
B XOJI€ PEILIECHUS 3a1a4 C
HCMOJIb30BAHUEM OMIOPHBIX CXEM.
Pemars MHEHBIE HEPABEHCTBA C
OJTHOU TIEpEMEHHOM, n300paxaTh




N300paxeHue perieHus
JMHEHHOr0 HEPaBEHCTBA U
HX CHCTEM Ha YUCJIOBOM
MpSAMOit

JTMHEHHBIX HEPABEHCTB, N300pakaTh
peIlIeHnEe CUCTEMbI HEPABEHCTB Ha
YHUCJIOBOH ITPSIMOM

pellleHre HEPaBEHCTBA HA YUCIOBOM
npsmoii. Pematb cucremsl
JMHEHHBIX HEPABEHCTB, N300pakaTh
pELIeHNE CUCTEMbI HEPABEHCTB Ha
YHCIOBOM MPSIMOH B mapax/rpynmnax

OyHKIMH.
OcHOBHBIE IOHATHUSA

[Tonstue pynxuu. OdmacTh
OIIpEICIICHUS] © MHOYKECTBO
3HaYeHUH PYHKIUH.
CrniocoOslI 3a1anust QyHKIHI.
['padux ¢pynkumu. CBoHCTBa
byHKIIMH, UX 0TOOpakeHue
Ha rpaduke

Hcnoab3oBaTh QyHKIIMOHATBHYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY.
BbruucasaTs 3HaYeHus ()yHKIIHIA,
3aJJaHHBIX (popMynamu (IIpu
HE00XO0IUMOCTH UCIIOIb30BaTh
KaJIbKYJISTOP); COCTABISATH TA0IULBI
3Ha4YeHUI QYHKIIUH.
Ctpouthb 1o Toukam rpagpuku QyHKIUH.
OnuceiBaTh cBOMCTBA PyHKLINU Ha
OCHOBE €€ rpauuecKoro mpeicTaBICHHUs.
Hcnonb3oBaTh GyHKIMOHAIBHYIO
TEPMHUHOJIOTHIO 1 CUMBOJIMKY.
HcceaenoBarh npuMepsl rpadukos,
OTpa)KAIOIIUX peabHbIE MPOLECCHI U
apieHus. [IpuBoauTh NpUMepHI
IIPOLIECCOB U SIBJIEHUH C 3alaHHBIMH
CBOMCTBaMH.
Hcnonb30BaTh KOMNBIOTEPHBIE
NPOrpamMmbl
JUI TOCTpOeHUs IrpaduKoB QyHKIMHA 1
W3yYEHUS UX CBOWCTB

Hcnoab3oBaTh QyHKIIMOHATBHYIO
TePMHUHOJIOTHIO M CHMBOJINKY.
BoruucasTs 3HaueHus QyHKIIHIA,
3aJJaHHBIX opMynamu (Ipu
HE00XO0JIMMOCTH UCIIOJIb30BaTh
KaJIbKYJISTOP); COCTABJIATH
Ta0AMUbI 3HAYeHUH QyHKIIH.
Crpouth o Toukam rpapuku
¢yHkuili. OnucbIBaTh CBOICTBA
(GyHKLUU Ha OCHOBE €&
rpaUyecKoro MpeaACTaBICHUS C
UCIOJIb30BAHUEM OIIOPHOM CXEMBI.
Hcnoab3oBaTh QyHKIIMOHATBHYIO
TEPMHHOJIOTHIO H CHMBOJIUKY.
HccnenoBath npumMepsl rpaduKoB,
OTpa)KAIOIIUX PeabHbIE MPOLIECCHI
U SIBJICHUS B Mapax/rpymniax.
IIpuBoAMTHL NPHMeEPBHI TPOLIECCOB
U SIBJICHUH C 3aJJaHHBIMU
CBOMCTBAMH (KOJJIEKTUBHAS
paborta).
Hcnonb30BaTh KOMNBIOTEPHBIE
NpPOrpamMmbl
JUIsL IOCTPOCHUS IpauKOB

GYHKIUI 1 U3y4eHHs UX CBOWCTB




OyHKIUN.
Yucnossle QyHKIUU

UreHne U NOCTPOCHHUE

IToBTOpEHME M
00001IeHEe

rpadgukoB PyHKITHI.
[Tpumeps! rpaduxos

PCAJBHBIC ITPOLCCCHI.

MPSIMYIO U 00paTHYIO
HPONOPIIMOHATIBHBIE

OyHKIMHU Y = X, y= X,
y= VX Y =

rpaduyeckoe perieHme
YPaBHEHHUH U CUCTEM
ypaBHEHU U

[ToBTOpEHME OCHOBHBIX

GyHKIUH, OTpa)karoux

DYHKIMH, OKCHIBAIOIITIE

3aBUCUMOCTH, UX I'papUKH.
I'paduk pynkuum y = X,

HaxoauTs ¢ noMo1ub10 rpaguka
(hyHKIMM 3HAYCHUE OJTHOM U3

JIpyroi. B HECIOXKHBIX clydasx
BbIPa:KaTh (POpPMYyJI0ii 3aBUCUMOCTb
MEX]1y BEIMYMHAMH.

BEJIMYMHBI B 3aBUCMMOCTH OT U3MEHEHUS
JIPYTOH.
PacnozHaBaTh BBl H3y4acMbIX
¢ynkuuii. [Toka3piBaTh cCXeMaTHYECKH
II0JIO’)KEHNE Ha KOOPANHATHON IIJIOCKOCTH
rpadukoB GpyHKUMN BUJA: Y
- xzay - x33 y :\/;a Yy :|x|.
Hcnoab3oBath PyHKIHOHAIBHO-
rpagu4ecKue npeacTaBJIeHus Ui
peLIeHHUs U UCCIIEI0BAHNS YPABHEHUN U
CUCTEM YPABHEHMM.
IIpumeHATH HUPPOBBIE peCyPChI s
NOCTpOEHUsI rpauKOB PyHKIHI

paccMaTpruBaACMbIX BCJIIMYUH 10 3HAYCHUIO

3aBHCUMOCTb MEXIY BEJIMYMHAMU
OnuceIBaTh XapakTep U3MEHEHUS OJIHOMN

rpaguyecKue npeacTaBJIeHus s

IIpuMmeHsaTH HUPPOBBIE pecypPChl

HaxoauTh ¢ noMo1ub10 rpagpuka
(GbyHKIIMY 3HAUE€HUE OJTHOU U3
paccMaTpUBAEMBIX BEJIMYHH 110
3HAYEHUIO ApYroi. B HeCIOxKHBIX
ClIy4asix BbIpa:xkaThb (popmyJio

B IIapax/Tpymnax.
OnuceiBaTh XapakTep U3MEHEHMS
OJTHOW BEJIMYMHBI B 3aBUCUMOCTH
OT U3MEHEHUs APYTroH.
Pacno3HaBaTh BUbI H3y4aeMbIX
¢byuknuii. [loka3piBaThH
cXeMaTH4eCKH I10JI0)KEHNE Ha
KOOPJIMHATHOM MJIIOCKOCTH
rpaduKoB QPYHKIUI BHJIA:
y: xzby - x33 y :\[E, Yy =
| x].

HUcnonb3oBars GPyHKIHUOHAIBHO-

pELICHUS U UCCIIEI0BAHUS
YPaBHEHUI U CUCTEM yPaBHEHUH C
UCIIOJIb30BAHUEM OIIOPHBIX CXEM.

JUIs IOCTPOEHUS IpauKOB
byHKIMMA

MOHSTHIA U METOJIOB KypPCOB
7 u 8 xj1accoB, 0000IIECHHE
3HAHUU

[pe3ynbTara BEIYMCICHU, TpeoOpa3oBaHui,

Bbi0upaTh, NPUMEHSATDH, OLEHUBATH
CIOCO0bI CPABHEHUS YHCEII, BEIYMCICHUH,
peoOpa30BaHU BbIpaXKEHUH, pelieHus
YPaBHEHUM.

OcymecTBIATH CAMOKOHTPOIb
BBINOJIHSAEMBIX JIEHCTBUI M CAMOIIPOBEPKY

IIOCTPOEHHUH.

OLICHUBATDH Cnocoobl CpaBHCHUA

OcymecTBaIATh CAMOKOHTPOJIb

Bri0MpaTh, IPUMEHATD,

YHCEII, BEIYHUCICHHI,
peoOpa3oBaHUll BEIPAKEHUH,
penieHusl ypaBHEHU.

BBITIOTHSIEMBIX JENUCTBUN U

CaMOIIPOBEPKY pe3yJIbTaTa




Pemiars 3a1a4u U3 peajibHOH KU3HU,
NMPUMEHATH MAaTEMAaTUYECKUE 3HAHUS JJIsI
peLIeHHUs 3a/1a4 U3 APYTUX IPEAMETOB.
Pemars TekcTOBBIE 32/1a4H, CPABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 33/1a41

BBIUHCIIEHUH, TPEOOPa30BAHUH,
MMOCTPOCHUU.

Pemars 3a1a4u U3 peajibHOM
JKU3HH, IPUMEHATH
MaTeMaTUYCCKHUC 3HAHMS JIs
pelIeHus 3a/1a4d U3 APYrux
MPEIMETOB.

Perath TeKCTOBBIC 32a4H C
HCII0JIb30BAHUEM OMOPHBIX CXEM

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME
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9 KJIACC

KosunyecTBo 4acoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (UG POBbIE)
Konrpoabnbsie IIpakruyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 Yucna u BeiuncieHus. JlelcTBUTEIbLHbBIC 9 bubmuorexa [JOK
qyucia https://m.edso0.ru/7f419d08
5 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [HOK
OJIHOM MEepEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuotexa [HOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bubmnoreka IIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
° Dymxum 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucioBble MOCIE0BATENLHOCTH 15 1 https:/m.edsoo.ru/7£419d08
7 [ToBTOpEeHue, 060061IeHNE, CUCTEMATH3ALUS 18 1 bubnmnorexka HOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOIT'PAMME
Haumenoeanue pazoena | Konuuecmeo Ocnosnoe Ocnosnbvle 6uovl OeamenbHocmu Ocnoenvle 6uobl deamenbHocmu
(memul) Kypca uacoe cooepicanue ooyuarwuxcs ooyuarowuxca OB3
Uucna 1 BEIYUCTICHHUS. 9 ParmmonansHbIe uncia, Pa3BuBaTh npejacraBjieHus 0 Yuciax: oT | Pa3BMBaThL NMpeACTaBJIEHUA O YUCTAX:

JleficTBUTENIbHBIC YUCIIa

UppalMOHAIIbHBIC YHCIIA,
KOHEYHbIC U OECKOHEUHBIC
JeCATUYHbIE Ipo0u.
MHOXeCTBO

MHOKECTBa HATyPaJIbHBIX YHUCCII 10
MHOXECTBa }IeﬁCTBHTeHLHBIX YHUCCJI.
O3HaKOMHTBCS C BO3MOXKHOCTBIO

MNpEaACTaBICHUA )IefICTBHTeHLHOFO qHuCjia Kak

OT MHOECTBA HATYPAJIbHBIX YUCEI 10
MHOKECTBA IEHCTBUTENHHBIX YHCE.
O3HAKOMHTBCS C BO3MOKHOCTEIO
MPEJICTABICHUS TEUCTBUTEILHOTO YHCIIA



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

HGfICTBPITCJIBHbIX YHUCCII,

npobu. Bzaumuo

MEXy MHOKECTBOM

JICHCTBUTEIIBHBIX YHACEI U
MHOKECTBOM TOYEK

KOOPJAMHATHOMU IIPSIMOM.

qrcen, apuhMeTHIECKIE
IENUCTBUA C

[TpubmmxEéHHOE 3HAUCHUE
BEJIMYUHBI, TOYHOCTh

PE3YyJIbTAaTOB BBIUMCIICHHI

JIeHICTBUTEIIBLHBIE YUCIIA KAK
OECKOHEUHBIE JIECATUYHBIE

OJHO3HAa4YHOC COOTBCTCTBUC

CpaBHCHI/IC JIEHCTBUTEIIHLHBIX

I[GflCTBI/ITCJII)HI)IMPI qucJiaMu.

npubnmxenus. OkpyrieHue
yucen. [Ipukuaka u oneHnka

uppaluoHaIbHbIX uncen. U3o0paxkars
JIECTBUTEIIBHBIE YNCIIA TOUKAMHU
KOOPAMHATHOU IIPSIMOA.
3anuceiBaTh, CPAaBHMBATH H
yYHOPAA04YMBATh JCHCTBUTEIIbHBIC YNCIA.

IpUEMBI, apu(pMeTHYeCKHe 1eiCTBHS C
paloOHaIbHBIMU YHCIaMU; HAXOAUTH

Y KOpHEH; BBIYUCIAATH 3HAYCHUS YHCIOBBIX
BeIpakeHMil. [losyunTs npeacrasiieHue o
3HAYMMOCTH
JICUCTBUTEJIBHBIX YUCEI B PAKTUYECKOMN
JIeSITENLHOCTH YEI0BEKa.
AHaJIM3UPOBATH M [1€J1aTh BBIBOABI O
TOYHOCTHU MPUOIMIKEHUS JIEHCTBUTEILHOTO
4ycIia Py PEUICHUH 3a/1a4.
OKpyrifiTh JEHCTBUTEIBHBIE YHCTIA,
BBINOJHATH NPUKHIKY PE3YyIbTaTa
BBIYMCIICHUM, OLEHKY 3HAUEHUN YUCIIOBBIX
BBIPa)KCHMIA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS
MaTeMaTHUKH

0ECKOHEUHOW AECATUYHON JpoOr, MPUMEHATD
JIeCATUYHbIE TPUOIMKEHNS PALIMOHATIBHBIX U

BLIHOJIHHTI), coduc€Tas YCTHEIC U IIMCbMCHHBIC

3HAYCHHS CTCIICHEH C OCJIBIMHU ITOKA3aTCIIIMHA

KaK OECKOHEYHOU JEeCATUIHON ApodH,
NPUMEHSATh JCCATUYHBIC TPUOIMIKESHUS
palMOHAIBHBIX U UPPALMOHATBHBIX
yucen. U300pakaTb JeHCTBUTEIbHbIC
YHUCIIa TOYKAMHA KOOPAVMHATHOU NPSMOKN
Py HEOOXOIMMOCTH H3BJICKAs
KBaJpaTHBIE KOPHU C UCTIIOJIb30BaHUEM
KaJIbKYJISITOpA.
3anuchIBaTh, CPABHUBATH U
YIOPSAI0YMBATh JCHCTBUTEIbHBIE
YHCa.

BbInoHATH, coueTas yCTHbIE U
MMCbMEHHBIC IPUEMBI,
apudmeTnyeckue AeilcCTBUS C
palMoHATBHBIMH YHCIIAMU; HAXOAUTH
3HAUYCHHS CTEIEHEHN C ICJIBIMU
MOKAa3aTeJIIMU ¥ KOPHEW; BBIYUCIATH
3HAYEHUS YHCIIOBBIX BBIPAXKEHUN.
IHony4yuTh npeacraBjeHune o
3HAYUMOCTH
JICHCTBUTEIIbHBIX YUCEN B MTPAKTUYECKOM

JeSITeIbHOCTH YelIOBEKa.
AHATU3UPOBATH U /1€J1aTh BBIBOABI O
TOYHOCTH MPUOTMKESHUS
JIEACTBUTEIILHOTO YUCIa MPU PEIICHUH
3aja4.
OKpyrasiTe 1€HCTBUTENLHBIE YHCIIA,
BBITIOJIHATH NPUKH/KY pe3ybTaTa
BBIYMCIICHHUM, OLEHKY 3HAUEHUN
YUCJIOBBIX BBIPKEHUN C
WCIIOIb30BAHUEM OIIOPHON CXEMBI.
3HAKOMMTBLCS C MICTOPHEN Pa3BUTHS

MaTEMAaTUKH




YpaBHEHHUs U HEPABEHCTBA.

YpaBHeHUsI C OJTHOU
IIEPEMEHHOMN
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JIunenHOE ypaBHEHHE.
Peuienue ypaBHeHuMi,
CBOJSIINXCS K JINHEHHBIM.
KBagpatHoe ypaBHEeHHE.
Pewenne ypaBHeHui,
CBOSIIMXCS K KBAJIPATHBIM.
bukBanpaTtHbie ypaBHEHHUS.
[Ipumeps! perienus
YpaBHEHUU TPETbEU U
YeTBEPTOM cTeneHen
pasyIoKEeHUEM Ha
MHOXUTENH. Pemienue
JPOOHOPAIIMOHATBHBIX
YpaBHEHUH.
Pemenue TekcToBBIX 3a/1a4
anredpandeckuM MeTo0M

OcBanBaTh, 3alI0MHUHATH U IPUMEHATH
rpaguyeckne MeToabl [IPU PELICHUN
ypaBHEHUM, HEPABEHCTB U UX CUCTEM.

Pacno3HaBaTs 1iesbie U IpOOHBIE YpaBHEHUS.
PemiaTp iuHeiiHbIE U KBAIPATHbIE
YPABHEHHUs, YPABHEHUs, CBOJSAIINECS K HUM,
IpocTeme JpoOHOpalMOHAIbHbIE
YpaBHEHHUS.

IIpeasaraTs BO3MOXKHbBIE CLIOCOOBI PEIICHUS
TEKCTOBBIX 33J1a4, 00CYKIaTh UX U pelaTh
TEKCTOBBIC 33JIa4M Pa3HBIMH CIIOCOOAMHU.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS
MaTeMaTUKHU

OcBauBaTh, 3aIOMUHATH U
NPUMEHATH rpauyecKue MeToAbl
[IPH PEIICHUN ypaBHEHUH, HEPABEHCTB U
UX CHUCTEM B Mapax/rpyriax.
Pacno3HaBaThb 1ebie U IpoOHBIC
ypaBHeHUs. PemiaTh JiuHelHbIE 1
KBa/IpaTHbIE YPABHEHHS, YPABHCHHUSI,
CBOJAIIUECS K HUM, IPOCTEHIIINE
JIPOOHOpAIMOHATBHBIC YPABHEHHUS C
UCIIOJIb30BAHUEM OIOPHBIX CXEM.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI
pelleHns TEKCTOBBIX 3a7a4, 00Cy:KIaTh
UX ¥ peliaTh B Mapax IpyIax.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHS
MaTEeMaTHKU

YpaBHEHUS 1 HEPABEHCTBA.
Cucremsbl ypaBHEHU
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VYpaBHeHME ¢ ABYyMs
MEPEMEHHBIMH U €r0
rpadpuk. Cucrema 1Byx
JIMHEWHBIX YPABHEHUN C
JIBYMsI IEPEMEHHBIMU U €€
peurenue. Pemenue
CUCTEM JIBYX YpaBHEHUH,
OJIHO M3 KOTOPBIX
JIMHENHOE, a Ipyroe —
BTOPOM CTEIIECHH.
I'paduueckas
MHTEPIIPETALMS CUCTEMBI
YpaBHEHUHN C ABYMS
nepeMeHHbIMU. Perenne
TEKCTOBBIX 3a]1a4
anreOpandecKkum
crocoOoM

OcBauBaTh U IPUMEHATH IPUEMBI
pEIIeHHs CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHHH € IByMsI IEPEMEHHBIMU U
CHCTEMBI JIBYX YpaBHEHUI1, B KOTOPBIX OJTHO
YpaBHEHHE HE SBISAETCS TUHEHHBIM.
Hcnonb3oBath QyHKIIMOHAIBHO-
rpaguyeckue
MIPECTABIICHUS ISl pelleHus U
HCC/IeI0BaHUs YPAaBHEHUI U CHCTEM.
AHATU3NPOBATH TEKCTHI 32124, peliaTh
ux anreOpanyeckuM CrocoooM: nmepexoauTb
OT CJIOBECHOH (pOpPMYIUPOBKH yCIOBHUS
3a/1auu K anreOpandecKon MOJIeNu MyTéEM
COCTaBJIEHUS CUCTEMbI YPaBHEHUI; pemiaTh
COCTABJICHHYIO CUCTEMY YPaBHEHUH;
HHTEePNPeTHPOBATH PE3YiIbTaT.
3HAKOMUTBCS C HCTOPHEH Pa3BUTH
MaTeMaTHKH

OcBauBaTh U IPUMEHATH IPUEMBI
pEeIIeHHs CUCTEMBI IBYX JIMHEHHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU U
CHCTEMBI IBYX YPaBHEHH, B KOTOPHIX
OJITHO ypaBHEHHUE He SIBISETCS
JMHEHHBIM C UCTIOJIB30BAHUEM
OTIOPHBIX CXEM.
Hcnonb3oBaTh QyHKIIMOHAIBHO-
rpapudeckue
NPEJCTaBICHUS IS pelleHus]
YPABHEHUH U CUCTEM.
AHATU3MPOBATH TEKCTHI 32124,
pemiaTh Ux aqreOpanyeckum
croco0oM (KOJUIeKTUBHAs paboTa):
NMepexoauTh OT CIIOBECHOMN
(OpMyYIHPOBKH YCIOBUS 33J]auH K
anredpandeckoi MoJIeIu MyTEM
COCTaBJICHUS CUCTEMbI YPaBHEHHUI;
pemaTh COCTABIEHHYIO CUCTEMY




YpaBHEHUI; HHTepIPeTHPOBATH

pe3ynbTar.
3HAKOMUTBCS ¢ HCTOPHEN pa3BUTHS
MaTE€MaTUKHU
VYpaBHEHUs U HEPABEHCTBA. 16 UucioBble HEPABEHCTBA U UX Yurarth, 3a1IMCHIBATH, IOHUMATD, Yurarth, 3a11MCHIBATH, IOHUMATD,
HepasencrBa cBoMCTBA. JINHEHBIE HHTEPIPETHPOBATH HEPABEHCTBA, HHTEPNPETUPOBATH HEPABEHCTBA;
HEpPaBEHCTBA C OJHOU MCII0JIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO. HCII0JIb30BaTh CUMBOJIUKY U
MEPEMEHHON U MX pelieHue.| BpImoJHATH npeobpa3oBaHusl HEPABEHCTB, TEPMUHOJIOTUIO. BBINOJIHATH 110
Cucrembl TUHEHHBIX HCIOJIB30BATH ISl IPEOOPa30BaAHUS ITOPUTMY MIPEOOpPa30BaAHUS
HEPaBEHCTB C OJTHOU CBOMCTBA YUCIIOBBIX HEPABEHCTB. HEPAaBEHCTB, HCMOJIb30BaTh IS
MEPEMEHHON U UX peuieHue. | Pacno3HaBaTh JTUHEHHbIE U KBAJIpaTHBIE peoOpa3oBaHUs CBOMCTBA YHCIOBBIX
KBagpaTHbie HEpaBEeHCTBA U HepaBeHCTBA. PemiaTh nuHeElHbIE HEpaBeHCTB. Pacmo3HaBaTh JIMHETHbIE
ux peuieHue. I'padpudeckas HEPaBEHCTBA, CUCTEMbI JIUHEHHBIX Y KBaJIpaTHbIC HEpaBeHCTBA. Pemath
MHTEpIIpETALMs HEPABEHCTB HEPaBEHCTB, CUCTEMBI HEPABEHCTB, JIMHEHHBIE HEPABEHCTBA, CUCTEMBI
Y CUCTEM HEPaBEHCTB C BKJIFOYAIOLIMX KBAJIpaTHOE HEPABEHCTBO, U JIMHENHBIX HEPABEHCTB, CUCTEMBbI
JIBYMsI TIEPEMEHHBIMU pelaTh uX; 00CyKIATh [10JIyYCHHbIE HEPaBEHCTB, BKIIKOYAIOIIUX KBAIPaTHOE
peuieHusl. HEpaBEHCTBO, U PELaTh UX 10
N300paxkaTth pelieHre HepaBeHCTBa U ITOPUTMY; 00CYAKAATH [10TYUECHHbIE
CHUCTEMBbI HEPABEHCTB HA YMCJIOBOMW MPSIMOH, pELICHUS.
3allUCBhIBATH PELICHUE C TIOMOIIBIO H300paxkarh perieHre HEpaBEHCTBA U
CHUMBOJIOB. CHUCTEMbI HEPABEHCTB Ha YHCIIOBOM
PemiaTe KBaJpaTHbIE HEPABEHCTBA, UCIOJB3Ys|  NPSMOM, 3alIMChIBATh PEIICHUE C
rpaduyeckue mpeaCTaBICHuUS. IIOMOILBIO CUMBOJIOB C UCIIOJIb30BAHUEM
OcBanBaTh M IPUMEHSTh HEPABEHCTBA MPHU OTIOPHBIX CXEM.
pEeLIeHUH Pa3INYHbIX 33a4, B TOM YHCIIe PemaThb KBajipaTHbIE HEPABEHCTBA,
MPaKTUKOOPUEHTUPOBAHHBIX MCIOJIb3YS TpaduyecKue NpeaCcTaBIeHUs
C UCIIOJIb30BAHUEM OIIOPHBIX CXEM.
OcBauBaTh ¥ IPUMEHATH HEPABEHCTBA
P PEILLIEHUU Pa3IMYHBIX 33/1a4, B TOM
YHUCJIe MPAKTUKOOPUECHTUPOBAHHBIX
(xomeKTUBHAs paboTa)
OyHKIMH 16

KBagpatuunas GyHkius, eé
rpaduk 1 cBOMCTBA.

Pacno3naBath BUIbI U3y4aeMbIX (DYHKIIMIA;
WLTIOCTPUPOBATH CXeMaTH4YeCKH,

[Tapabona, KOOpIMHATHI

00BSACHATDH PacCIoJIOKCHHUEC Ha KOOpﬂHHaTHOﬁ

Pacno3HaBaTh BU/bI H3y4aEeMbIX
GyHKIMH; HIUTIOCTPHUPOBATH

CXEMATH4Y€CKHU, O00BACHATDH




BEPLINHBI TapadoIbl, OCh
CHMMETPHH apaloJIbl.
I'paduxu GyHKIMIA:
y=kx, y=kx +Db,

y = k/x
y=xd, y=x, y=Vx,
y=|x|

IUIOCKOCTH TpaduKOB
byukuuii Buga: Yy =kx, y =kx +b,y=kix, y
=x%y= X%,y =Vx, Y =lx| B
3aBUCUMOCTH OT 3HaYeHUH K03()DUITNEHTOB;
ONMCHIBATh UX CBOMCTBA.
Pacno3naBaTh KBagpaTHUHYIO (QYHKIIHIO 110
¢dopmyse. IIpuBOAMTH MPpUMeEPHI
KBaJ[PaTUYHBIX 3aBUCHMOCTEH W3 pealbHOU
KHU3HH, QU3UKH, TCOMETPUH. BBISIBIASTD U
0000111aTh 0COOCHHOCTH IpaduKa
KBaJpaTHYHON (yHKIWMH Y = ax? + bx + C.
CTpouth 1 H300pakaTh CXeMaTHYECKH
rpad UKy KBaAPATUYHBIX (DYHKIHMHA, 33 JaHHBIX
dopmyiamu Buga y = ax’, y = ax’ +q, y = a(x
+p) y=ax? + bx +c.
AHAJIN3UPOBATH M IPUMEHSATH CBOMCTBA
U3yUCHHBIX (YHKIHIA I UX TIOCTPOCHHUS, B
TOM YHCJIE C IIOMOIIBIO IIU(PPOBBIX PECypcoB

y=ax,y=ax’ +q,y=ax+p)’, y=ax’

pacIIoJIOKEHUE HA KOOPANHATHON
IJIOCKOCTH TpauKoB
¢byukuui Buga: Yy =kx,y =kx + b,y =
K, y=x3,y= Xy =Vx, y = ||
B 3aBUCUMOCTHU OT 3HAYEHUU
K02(PUITMEHTOB; OMUCHIBATH MX
CBOWCTBA C UCTIOJIH30BAHUEM OIIOPHOM
cXeMbl (ITpu HEOOXOIUMOCTH ).
Pacno3HaBaTh KBaJjpaTUYHYIO
¢dbynkuio o Gopmyse. [IpuBogUTH
NpuMepbI KBaIpaTHIHBIX
3aBUCUMOCTEH W3 PEaJIbHOM KU3HH,
¢u3nku, reoMeTpun (KOJUIEKTUBHAS
pabota). BeIsIBJIsATH 1 0000111aTh
0COOEHHOCTH rpaduKa KBagpaTUyHON
dyHKIEH Y = ax? + bx + ¢
(xoyIeKTUBHAs paboTa).
Crtpouts u u300paxkaThb
CXeMaTH4eCKH TpadyKu KBAJPATUIHBIX
¢GyHKUMH, 3a1aHHBIX (hopMyTamMH BUa

+ bx + ¢ B mapax/rpymnnax.
AHaJIU3UPOBATH U IPUMEHATH
CBOWCTBA U3yYEHHBIX QYHKLUHN IS UX
IIOCTPOEHHUsI, B TOM YHCJIE C TOMOIIBIO

HU(PPOBBIX PECYPCOB (KOJICKTUBHAS

pabora)
Yucnossle 15 [TonsTHE yncnoBon OcBanBaTh U NIPUMEHATH UHICKCHBIE OcBanBaTh M IPUMEHATH UHIEKCHBIE
IIOCJIEI0BATEILHOCTH IIOCJIEI0BATEILHOCTH. 0003HaueHMsI, CTPOUTH pevyeBble 0003HaYCHMSI, CTPOUTH pevyeBble
3ananue BbICKA3BIBAHUS C UCIIOIb30BAHUEM BBICKA3bIBAHUS C UCITOJIb30BAHUEM
[IOCJIEI0BATEIILHOCTH

peKyppeHTHOU (hopmyIoi u
dbopMyIoii N-To ueHa.

Apudmernueckas u

TEPMHUHOJIOTMH, CBA3aHHOM C MIOHATUEM
MOCJIEI0BATEIBHOCTH.
AHanu3npoBaThb GopMyiy N-TO YiIeHa

MOCJIEI0BATEIHHOCTH WIIM PEKYPPEHTHYIO

TEPMHUHOJIOTHH, CBSI3aHHON C TIOHATHEM
M0CJIEI0BATEIBHOCTH.
BbiyunTs dopmyny N-ro wieHa

IOCICA0BAaTCIIBHOCTH HUJIN




reoMeTpuyecKas
IIPOrPECCHH.
@opMyiibl N-T0 YiIeHa
apudmeTnyeckoit u
reOMETPUYECKOMN
IIPOrPECCHil, CYMMBI IIEPBBIX
N wieHoB. M300pakeHue
YIEHOB apu(PMeTHYecKoil u
reOMETPUYECKOMN
MIPOrpeccuil TOUKaMu Ha
KOOPAMHATHOW INIOCKOCTH.
JIuuelnbI 1
AKCIOHEHLMAIBHBIN POCT.
Ci10XHbI€ IPOLIEHTHI

(hopMyIlly M BBIYMCJIASTH YWICHBI
[I0CJIEI0BATEIbHOCTEN, 3aJaHHBIX 3TUMU
dbopMmynamu.
YcranaBauBaTh 3aKOHOMEPHOCTD B
IIOCTPOEHUH I10CIIEA0BATEIBHOCTH, €CIIU
BBIIIMCAHbI IEPBBIE HECKOJIBKO €€ YWICHOB.
Pacno3HaBaTh apu)METHIECKYIO U
r€OMETPUYECKYIO IPOTPECCUU TTPU PAZHBIX
cniocobax 3amanus. PemaTts 3a1aun ¢
HCIOJIb30BaHKUEM (HOpMyII N-TO YiieHa
apu(pMeTUIECKON U TEOMETPUUYECKON
MIPOrpeCcCHUil, CYMMBbI IEPBBIX N YJICHOB.
H300paxkaTh uieHbl IOCIEA0BATEIbHOCTH
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH.
PaccmaTpuBath npuMepbl POLECCOB U
SIBJIEHUI U3 peaJIbHOM JKU3HH,
WJUTIOCTPHUPYIOLIUE U3BMEHEHUE B
apudmeTnyecKoii nporpeccuu, B
reOMEeTPUUYECKOI Mporpeccuu; n300pakaTh

COOTBCTCTBYIOIIHEC 3aBUCUMOCTHU rpacbnqecm/l.

Pemats 3a1auu, CBI3aHHBIE C YHCIOBBIMA
MOCTIeI0BATEIbHOCTSIMU, B TOM YHUCIIE 33/1a4H
U3 peabHOM JKU3HU C UCTIONB30BaHUEM
U(POBBIX TEXHOJIOTUH
(27eKTPOHHBIX TabIuUL, rpauuecKoro
KaJbKYJIsTOpa U T.11.). PemiaTh 3a1aun Ha
CJIO’KHBIE TIPOLICHTHI, B TOM YHCIIE 3a/1a41 U3
peanbHON MPAKTUKH (C MCIIOIb30BaHUEM
KaJIbKYJIATOPA).
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS
MaTeMaTHKU

PEeKyppeHTHYIO GopMyITy H
BBIYHMCJIATDH YICHBI
[10CJIEI0BATENbHOCTEN, 3alaHHbIX ATUMHU

dbopmynamu.
YcTraHaBaMBaTh 3aKOHOMEPHOCTD B
IIOCTPOCHUHU IIOCIIEI0BATEIBHOCTH, €CIH
BBINMCAHbI IEPBBIE HECKOJIBKO €€
YJICHOB.
Pacno3naBaTh apuMeTHUECKYIO U
reOMETPHUECKYIO TPOrPECCUU IPU
pa3HBIX crioco0ax 3aaHus ¢
UCIIOJIb30BAaHUEM OIMOPHBIX CXEM.
Pemarth 3a7auu ¢ UCNIOIB30BAaHUEM
dbopMy1 N-ro wieHa apuPMeTHIecKoi u
r€OMETPUYECKON IIPOTPECCHUM, CYMMBI
HEPBBIX N YICHOB.
H300paxkarhb uneHb!
II0CJIEI0BATEILHOCTH TOUKAaMHM Ha
KOOPAWHATHOM IIOCKOCTH.
PaccmaTpuBaTh npuMepsbl PO ECCOB
U SIBJICHMH W3 pearbHOU KU3HH,
WUTIOCTPUPYIOIINE U3MEHEHNE B
apudmeTrnyeckoil nporpeccuu, B
reOMETPUUYECKOMN MPOTPECCHH;
n300paxaTh COOTBETCTBYIOIINE
3aBUCUMOCTH IrpauyecKku
(xomnexTUBHAs paboTa).
Pemarts 3agauu B napax/rpynnax,
CBSI3aHHBIE C YMCIOBBIMU
MOCJIE0BATEIBHOCTSMU, B TOM YHCIIE
3aJauu U3 peaIbHON KHU3HU C
UCIOJIb30BaHNEM U POBBIX
TEXHOJIOTUH
(37eKTPOHHBIX Tabu1l, rpaduueckoro

KaJbKYJISTOpa U T.11.). PemiaTs 3a1aun




[ToBTOpeHnue, 060061ICHNE,
CUCTEMATU3ALUs 3HAHUHA
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Yucaan
BbIYMCJIeHHsI (3aMKCh,

Ha CJIOKHBIC ITPOLUCHTHI, B TOM YHCJIC
3a/la4y U3 pearbHON MPAKTUKH (C
MCIIO0JIb30BAHUEM KaJIbKYIISITOPA) C
MOMOMUIBIO yuuTens (mpu
HEO0OXOTUMOCTH.
3HAKOMHUTBLCH C UCTOPHEH PA3BUTHUSA
MaTeMaTUKU

CpaBHEHME, NCHUCTBUS C
NEHCTBUTEIbHBIMU YHCIIAMU,
YuCiIoBad mmpgamas;
MPOLIEHThI, OTHOLUEHUS,
IIPONOPLMH; OKPYIJICHUE,
npuOIKEeHNE, OLEHKA;
PCIICHUE TCKCTOBBIX 3a1a4
apuQMeTUIECKUM
crocooom)

APpyrux y‘le6HHX npeaAMCETOB.

IpoOu, CTaHAAPTHBIN BUJ YKCTIA,

BBEIYHCJICHUN.
PemaTh TekcTOBBIE 3aaUH

apudMeTnuecknuM crmocooom. Pemarpb

NMPaKTHYEeCKHe 3a4a4M, COJICpKALINE
MPOLEHTHI, JOJIA, YACTH, BHIPAKAIOIIUE

3aBUCUMOCTH: CKOPOCTb — BpCMA —
pacCcTodHuEC, IECHA — KOJIMYECTBO —

CTOUMOCTb, 00BEM paboThl — Bpems —

MPOU3BOAUTENBHOCTD TpyAa. Pa3oupars

PCAIBHBIC )KU3BHCHHBIC CUTYallHuH,

OHepI/IPOBaTL MNOHATHAMM: MHOXCCTBO,

IIOJAMHOKCCTBO, OIICpAllU Hal MHOKCCTBAMU,

HCIIOJIB30BaATDH rpa(bnqecxoe npeaACTaBJICHUC
MHOXECTB JJIA OIIMCaHUs PCAJIbHBIX

AKTyaJ’II/I3I/Ip0BaTb TCPMHUHOJIOTUIO U
OCHOBHbIC HeﬁCTBHH, CBfiI3aHHBbIC C
YUCJIAMMU: HATYPAJIBHOC YUCII0, ITPOCTOC U
COCTAaBHOC YUCJIa, ACIIMMOCTD HATYpPaJIbHBIX
YHUCCJI, MPU3HAKU ACTIMMOCTH, I€JIOC Y1 CJIO,
MOAYJIb YUClia, OOBIKHOBEHHAS U JACCATHYIHAasA

apupMeTHIeCKUil KBaIpaTHbIM KOPEHb.
BeInoHATH AeliCTBUSA, CPABHUBATH U
yHOPAA0YHMBATH YKCIIA, IPEACTABIIATH YHCIIA

Ha KOOPJMHATHOMW IIPSIMOM, OKPYTJIATh YUCIA; | BBINOJIHATH 1eficTBUs, CPABHUBATDH M
BBINOJHATH NPUKHUIKY H OLEHKY PE3yJIbTaTa

OHepI/IpOBaTB MOHATUSAMMU:
MHO>KECTBO, IIOAMHOXKECTBO, OIICpallin
Haa MHOXKECTBaMH,; HCITOJIb30BaTh

rpaduueckoe MpeCTaBICHHE MHOXKECTB
IIPOLIECCOB U SBJICHUM, IIPU PELICHUH 3a1a4 U3

JUISL OIIMCAHMSI pEAJIbHBIX ITPOLIECCOB U
SIBICHUH, IIPU PEILIEHUH 3a]a4 U3 APYIUX
y4€OHBIX IPEIMETOB.
AKTYyaIu3MpoBaTh TEPMHUHOJIOTHIO U

OCHOBHBI€ /IeifiCTBHS, CBSI3aHHbIE C
YHCJAMH: HaTypaJIbHOE YUCIIO, IPOCTOE
U COCTABHOE YMCIIA, JETUMOCTh
HaTypaJIbHBIX YHMCEJl, IPU3HAKU
JETUMOCTH, LEJIOE YUCII0, MOAYJIb
qucia, 0OBIKHOBEHHAS U IeCATHYHAs
IpoOu, CTaHAAPTHBINA BUJ YUCIIA,
apu(METHYECKUI KBapaTHBIA KOPEHb.

YHOPSAA0YMBATD YNCIIA, IPEICTABIISTH
YKCJIa HA KOOPAMHATHOW MPSIMOM,
OKDYTJIATh YNCJIA; BBINOJHATH
NPUKHIKY U OLIEHKY pe3yJibTaTa
BBIYMCIICHUM.
Pemiate TeKkcTOBBIC 32124
apu(MeTHYECKUM CITIOCOOOM ¢
HCIIOIb30BAHUEM OITOPHBIX CXEM.
Pemath npakTuyeckune 3aa4u,

coAep Kalre TpOoLEeHTHI, 101, YaCTH,

BbIPAXKAIOMIUC 3aBUCUMOCTHU: CKOPOCTb —



(popMmyupoBaTh X Ha SA3BIKE MATEMATUKH,
HAXOAUTb PEIICHHE, IPUMEHSS
MaTeMaTUYECKU anmnapar,
HHTEPIPETHPOBATH PE3yJbTaT

BpEMsI — pacCTOSIHUE, LICHA —
KOJIMYECTBO — CTOMMOCTH, 00BbEM
paboTbl — Bpems —
MIPOU3BOIUTENILHOCTD TPY/A C
WCIOJIH30BAHUEM OTIOPHBIX CXEM.
Pa30uparthb peanbHbIe KU3HEHHbIC
cuTyanuu, (popMyJIMpPOBATH UX HA
S3bIKE MATEMATUKHU C TIOMOILBIO YUUTEIIS
(pu HEOOXOAMMOCTH),
HAXOAUTH PEIICHUE, TPUMEHSS
MaTEeMaTHYECKHUN anmapar, NpoBepsTh
pe3ynbTaT Ha aJIeKBaTHOCTh

AuredOpanyeckue
BBIPAKEHU S
(mpeobpazoBaHue
anredpanvecKux
BBIPQXEHHI, TOMYCTUMbIE
3HAYEHUS)

OnepupoBaTh NOHATUSIMU: CTETICHB C
[EJIBIM TTOKa3aTeseM, apuMETHIECKHIHI
KBaJIpaTHBI KOPEHb, MHOTOUJIEH,
anreOpandeckas Ipo0b, TOXKIECTBO.
BbINoJHATH OCHOBHbBIE /IeiicTBHS:
BBITIOJHSATE PacdEThl 10 opMyiaMm,
peoOpa3oBHIBATH IIEIIbIE,
JIpOOHOpaIOHATbHBIE BRIPAXKEHUS U
BBIPAXXEHUS C KOPHIMU, PEaJTU30BbIBATH
pa3io’KeHue MHOTOWIEHA HA MHOXKHUTEH, B
TOM YHCIIE C UCTIOIb30BaHUEM (POpPMYIT
Pa3HOCTH KBaJpaTOB U KBajpaTa CyMMBI U
Pa3HOCTH; HAXOAMUTH JIONTyCTUMbIE 3HAUECHUS
MePEMEHHBIX JIJIS1 APOOHOPAIMOHATBHBIX
BBIPAXKEHHM, KOPHEH.
MopenupoBarth ¢ nomMoriso Gopmyn
peanbHbIe MPOLECCHI U ABJICHUS

OnepupoBaTh NOHSATHUSMM: CTETICHD C
IEJIBIM TTOKa3aTesieM, apu(MeTHICCKUi
KBaJ[paTHBIA KOPEHb, MHOTOUJICH,
anredpanydeckast ApoOb, TOKIECTBO.
BbInoHATH OCHOBHBIE I CTBUS:
BBITIOJTHATH PAacUY€Thl 10 popMyJiam,
peoOpa3oBLIBATH IIEIbIE,
JIPOOHOpAIMOHATBHBIC BRIPAKECHUS U
BBIPQXEHUS C KOPHSIMU, PEATU30BbIBATH
pasiiokeHue MHOTOUYJICHA Ha
MHO>KUTEIH, B TOM YHCIIE C
UCTIOJIb30BaHUEM (POPMYIT pa3HOCTH
KBaJIpaTOB U KBaJlpaTa CyMMbI U
Pa3HOCTH; HAXOIUTH JIOITYCTUMBIC
3HAUEHUS IEPEMEHHBIX IS
JTPOOHOPAIIMOHATLHBIX BRIPAKCHHH,

KOPHEH ¢ UCTIOBb30BAHUEM OMOPHBIX
CXEM.
MoaeaupoBaTh ¢ TOMOIIBIO PopMyTT
pealTbHBIC MPOIIECCHI U SBIICHUS B
napax/rpynmax

DOyHKUNH

OnepupoBaTbh NOHATUSAMM: QYHKIIHS,

OnepupoBaTh NOHATHAMM: QYHKIHS,




(mocTpoeHnue, cBOMCTBA

U3y4YCHHBIX (QyHKIUII;

rpaduUeckoe pereHue
YPaBHEHUH U X CUCTEM)

rpaduk GyHKINUU, HYTU GYHKLIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, TPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIEE U
HaMMEHBIIIEe 3HAYCHUS PYHKITUH.
AHaJIM3UPOBATH, CPABHUBATH, 00CY:KIaTh
CBOMCTBA (DYHKIIMH, CTPOUTH UX TpadUKH.
OnepupoBaTh NOHATUSIMU: TIPSIMAs
MIPONOPIIMOHAILHOCTh, OOpaTHast
MIPOIMOPIIMOHAIBHOCTD, TMHEHHAS (DYHKIIUS,
KBajpaTuuHas (GyHKIus, mapadoia,
runiepbosna. Mcnosib30BaTh rpauku s
OIIPEICIICHUs] CBOWCTB, MPOIECCOB H
3aBUCUMOCTEH, JJIsl peIIeHUs 3a/1a4 U3 APYruxX
y4eOHBIX TPEAMETOB U PEATBHOM KU3HH,
MO/IeJHPOBATH C IIOMOUIBIO rpaduKoOB
peasbHbIe MPOLIECCHI U sIBIICHHS. BhIpakaTh
(opMyamu 3aBUCUMOCTH MEKTY
BEJIMYMHAMU

rpaduk GyHKINHU, HYTU GYHKINH,
POMEKYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXYTKH BO3pacTaHMsl, yObIBaHUS,
HauOoJIbIlIee U HAMEHbIIIee 3HAUCHUS
byHKINN.
AHaJIM3MPOBATh, CPABHUBATD,
00CyKI1aTh CBOWCTBA (DyHKITHA,
CTPOUTD UX IPaPUKH.
OnepupoBaTh NOHATUSIMM: TIpsIMAst
MPOIOPLHUOHAILHOCTD, OOpaTHast
IIPONOPLIUOHANIBHOCTD, JTMHEWHAs
byHKIMS, KBagpaTuyHas QyHKIIHS,
napabosa, runepoona. Ucnoab3oBaTh
rpauKu sl ONpeIeIeHNs CBOMCTB,
MPOLECCOB U 3aBUCUMOCTEM, JJIsI
pelleHus 3a1a4 U3 Ipyrux y4eOHbIX
IIPEMETOB U pealbHOU KU3HU;
MO/IeJIUPOBATH C MTOMOIIBIO IpauKOB
peaJIbHbIE MPOLIECCHI U SBJICHUS C
UCIIOJIb30BaHUEM OTIOPHBIX CXEM.
Beipaxkats (popMy1aMH 3aBUCUMOCTH
MEX]y BEIUYMHAMU

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME
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Yuebnblii kypce «I'eomeTpusi»

HHOACHUTEJIBHASA 3AIITMCKA

I'eomeTpus kak OJMH U3 OCHOBHBIX Pa3eiiOB IIKOJbHON MaTEMaTUKUA, UMEIOIIUN CBOEH LETbIO
o0ecreunTh M3Y4YCHHE CBOWCTB M pa3MepoB (uUryp, MX OTHONIEHUH M B3aUMHOE PACIOJIOKEHUE,
OMUPAETCS Ha JIOTUYECKYIO, JOKa3aTelbHYI0 JIMHUIO. [[eHHOCTh H3yueHHs TreoOMEeTpUH Ha YpPOBHE
OCHOBHOTO 00I1ero oOpa3oBaHHs 3aKiIOYaeTcs B TOM, 4YTO OOYYaroONIMICs YYHUTCS MPOBOJUTH
JIOKa3aTelIbHbIE PACCYKJEHHUs, CTPOUTh JIOTMYECKHUE YMO3AKIIIOUEHHMsS, JI0KA3bIBaTh WCTHUHHBIE
YTBEPXKJICHUS U CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUSI «OT IPOTUBHOTO,
OTINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHMPOBATH OOPATHBIC YTBEPKIACHHUS.

Bropoil nenpr0 M3ydeHHs] T€OMETPHUM SIBISETCS HUCIHOJIb30BaHUME €€ KaKk HMHCTPYMEHTa MpHU
pelIeHnN Kak MaTeMaTH4eCKUX, TaK M MPAKTUYECKHUX 3a7ad, BCTPEUAIOIIUXCA B PEAJBbHON KU3HH.
OOyJaromuiics T0JDKEH HAYYUTHCS OMPESIIUTh TE€OMETPUIECKYI0 (PUTYPY, OMKMCATh CIIOBAaMH JaHHBIN
4epTEéX WIM PUCYHOK, HANTH IUIOMIA/Ib 3€MEJIbHOTO YYacTKa, PacCUYUTaTh HEOOXOAUMYIO JUTUHY
OIITOBOJIOKOHHOTO Ka0els Wi Tpedyemble pa3Mepbl rapaxa Jijisi aBTOMOOUIISL. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIUTEIbHAS JIMHUAA B M3y4eHUM TreoMerpuu. [lpm pemieHnn 3agad NpakTUYECKOTO
XapakTepa OOy4YaloIIMICS YYUTCA CTPOUTh MATEeMAaTHUYECKUE MOJACIU PEATbHBIX KU3HEHHBIX
CUTYaINi, MPOBOAUTH BBIUMCICHUS U OIICHUBAThH aJIEKBATHOCTD IMOJYUYEHHOTO PE3yJbTaTa.

Kpaiine BaxkHO TOMYEPKHUBATH CBA3M TE€OMETPUU C JAPYTUMHU YYEOHBIMH IIpeIMEeTamH,
MOTHBHUPOBATh HCIOJB30BaTh OMPEICICHUS N'eOMETPUYECKUX (PUTYyp W MOHATHH, IEMOHCTPUPOBATH
MPUMCHECHHE TMOJIYICHHBIX YMCHHHA B (PU3WKE M TEXHHKE. DTH CBSI3M HanOoJee SIPKO BHIHBI B TEMax
«BexTope», «TpuroHOMeTpHYECKHUE COOTHOMEHUMY, «MeTton koopauHat» U «Teopema [Tudaropay.

YueOubiii kypc «['eoMeTpus» BKIIOUAET CIEAYIOIIME OCHOBHBIE pa3lieibl COJEPIKAHUS:
«["eomerpuueckue GUrypsl U UX CBOMCTBa», «/I3MepeHHe TeOMEeTpUUYECKUX BEIHUUH», «JleKapTOBbI
KOOPJMHATHI Ha IIOCKOCTNY», «BeKTOpb», «/[BrmkeHus iockoctny, «IIpeodpa3oBanus mogo0us.

Ha n3yuenune yuebnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacosB (2 yaca
B HEJENI0), B 8 Kitacce — 68 yacoB (2 yaca B He/lel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIO).

COJEP/KAHUE OBYYEHUA

7 KJIACC

HavanbHele mnoHATHSA TreoMerpuu. Touka, mpsmas, OTpPe30K, Jyd. Yroia. Buasl yrios.
BeprukanbHble 1 cMexHbIe yribl. buccekrpuca yria. JlIomanas, MHOroyroiasHuk. [lapamiensHOCTE U
MEPIEHUKYISIPHOCTD MPSMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOW cummeTpuu. [Ipumepsl cUMMETpUM B
OKpPY’KaroIlleM MUpE.

OcCHOBHbBIE TTOCTPOEHHUS C MOMOIIbIO LUPKYIS W JuHEHKU. TpeyronbHUK. BpicoTa, mMeaunana,
OHMCCeKTpuca, MX CBOWUCTBA.

PaBHOOe1peHHBIN 1 PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa U IpU3HAKU paBHOOEAPEHHOTO TpeyrojibHuKa. [IpH3HaKy paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKKU NMapaJIeabHBIX NpsMbIX. CyMMa yIiIOB TpeyrojbHHKa. BHEIIHHWE yriibl
TPEYTOJIbHUKA.

[IpsmoyronbHblii  TpeyroabHUK. CBONCTBO MEAMAaHBI IPSMOYIOJIBHOTO  TPEYTOJIbHHKA,
MIPOBEAEHHOU K runoTenyse. [Ipu3Haku paBeHCTBaA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsMOyronsHbIi
TPEYroJIbHUK ¢ yriaom B 30°.

HepaBeHcTBa B reoMeTprn: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
Teopema o 0oJbIleM yriie U 00iblIeii cTOpoHEe TpeyronbHUKA. [leprneHIuKysp 1 HaKJIIOHHAS.

I'eomerpuueckoe mecTto To4YeKk. buccekTpuca yriia U CepeIMHHBIA MEPIEHAUKYISAP K OTPE3KY
KaK T€OMETPUYECKHE MECTA TOYEK.



OKpY’XKHOCTh U KPYT, XOpJa U JUAMETP, UX CBOWCTBA. B3auMHOE pacnoyio;KeHHe OKPYKHOCTH U
npsmoi. KacarenpHast u cekymas K OKpy:KHOCTH. OKpY)KHOCTb, BIMCaHHas B yrosl. BmucanHas u
OMMUCaHHasi OKPY>KHOCTH TPEYTrOJbHUKA.

8 KVIACC

UYerslpéxyronpsuuku. llapamnenorpamm, ero mnpusHaku M CBOMCTBAa. YacTHblE cilyd4au
napajuieJiorpaMmMoB  (MPSIMOYTOJIBHUK, pOMO, KBajApar), MX NPU3HAKM M CBOWCTBA. Tpamerus,
paBHOOOKas Tparenus, e€ CBoMCTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Merton ynBoenusi Mmenuanbl. lleHTpanbHas cumMmerpusi. Teopema Paneca u Teopema o
IIPOIOPLIMOHAJIBHBIX OTpPE3KaXx.

CpenHue TMHUM TPEYrobHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[TogobOue TpeyronbHUKOB, Ko3(duimeHt monodus. I[lpu3Haku 1OMOOHMS TPEYroOJbHUKOB.
[Ipumenenue mopo6ust P peHICHUH MPAKTUUYECKHUX 3a/1ad.

CpoiicTBa TwIOmaneil reomerpudeckux Quryp. Dopmynbl Ui IUIOMAAH TPEYroJbHUKA,
napajuiesniorpamma, pomoa u tpanemnun. OTHOIIEHUE IUIOIMAACH MOA00HBIX QUTYP.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema [Tudaropa. IIpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aau.

CuHyCc, KOCHMHYC, TAaHIE€HC OCTPOrO yIjla MpsIMOYTOJIbHOTO TpeyrojibHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAeCTBO. TpuroHomerpudeckue GyHkiuu yrios B 30, 45 u 60°.

Bnrcannble U ieHTpaibHbIE YIIIbI, YTOI MEX]Y KacaTelIbHON U XOPJOW. YTIIBI MEXIY XOpAaMu
U CeKyllMMU. BmucaHHble M ONUCaHHBIE YETHIPEXYTONBHUKH. B3anMHOe pacmoiiokeHue IBYX
okpyxHocTel. Kacanue okpyxHocTeit. OOmiue kacareabHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanresc yrios oT 0 go 180°. OcHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO.
®opMyibl IPUBECHHUS.

Pemenue tpeyronbHukoB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. PellleHue mpakTuyecKux
3aJa4d C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

ITpeoOpaszoBanue nogpo6us. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 NpOU3BENEHUH OTPE3KOB XOPJH, TEOPEMBI O IMPOU3BEIACHHM OTPE3KOB CEKYLIUX,
TeopeMa O KBaJ[paTe KacaTeabHOM.

Bexktop, amuHa  (MOXyNb) BEKTOpa, COHAIIPaBJIEHHBIE  BEKTOPHI, MPOTHUBOMOJIOKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpallMi HaJl BEKTOPAMH.
Pa3noxxeHne BekTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopamHatel BekTopa. CkanspHoe
MIPOM3BE/ICHNE BEKTOPOB, MPUMEHEHUE /ISl HAXOXKJCHUS IJIUH U YTJIOB.

JlexkapToBbl KOOpJMHATHl HA TUIOCKOCTHU. YPAaBHEHUsS MPSAMOM M OKPYXKHOCTHM B KOOpAMHATAX,
IIEpecEeYCHUE OKPYKHOCTEN U NPSIMbIX. METO KOOPAMHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYroJIbHUKM. JlMHA OKpyXHOCTH. ['panycHas W paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBUKeHUsI TIJIOCKOCTH M BHYTPEHHHE CUMMETpUM (uUryp (3JIeMEHTapHbIE IpEeACTaBICHUS).
[TapamtensHsblil iepenoc. 11oBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJIbTATBI  OCBOCHHSI IPOrpaMMbl  y4eOHOro Kypca  «l'eomerpusi»
XapaKTEePUIYIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY M HACTOSAIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCUHUCKUX MATEMaTUKOB U POCCHMCKOW MAaTEMaTUYECKOM IIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaxiaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBHIO K BBINIOJIHEGHHIO OOS3aHHOCTEH TpakJaHWHA ¢ peaju3alid ero Ipas,
MIPEJICTABJICHHEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3IUYHBIX CTPYKTYp, SBICHUH,
MpOLEAYp TPAKIAHCKOTO 0OImIecTBa (HAMPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIECHUIO
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTHKEHHH HayKd, OCO3HAaHHUEM
BaXHOCTU MOPATbHO-ITHYECKUX MPUHIIUTIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3a/lad MaTeMaTHU4eCKOu
HaIlpaBJIECHHOCTH, OCO3HAaHWEM BAXXHOCTH MaTEMaTHYECKOro OOpa30BaHMs Ha MPOTSIKEHUU BCEH
KU3HU JJI1 YCIEUIHOW MpodeccCHOHANbHON NeATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TOCTPOCHHEM HHIUBUIYaTbHOW TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTaHHE:

CIOCOOHOCTBIO K SMOIIMOHAIIBHOMY M ACTE€TUYECKOMY BOCIIPUSATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKICHHUI, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMe B JCATEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX TIPEICTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUs 4YeNOBEKa, TMPHUPOABI M  O0IIecTBa, MOHMMaHUEM
MaTeMaTHYECKON HAayKU Kak C(epbl YeIIOBEUECKOM AeITeTbHOCTH, STANOB €€ Pa3BUTUS M 3HAYUMOCTHU
JUTSl pa3BUTHUS LMBHIM3AIMHU, OBJIAJICHUEM SI3BIKOM MAaTEMaTHKA W MaTEMaTUYECKOW KYJIbTYypOHl Kak
CPEIICTBOM T[O3HAHUS MHpPA, OBJIAJCHHEM TMPOCTEHIIUMU HABBIKAMH  HCCIIEIO0BATENIbCKOM
NEeSATEIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (POPMHPOBAHUE KYJbTYPbl 310POBbSI U 3MOLHMOHAJIBLHOIO
os1aromostyums:

TOTOBHOCTHIO MPUMEHSTh MaTeMaTHYECKHWE 3HAHHUS B WHTEpPECax CBOETO 370pPOBbS, BEICHUS
3I0pOBOT0O OOpa3a >KM3HH (30pOBOE NHTAaHHE, COANAHCHPOBAHHBIM pEXUM 3aHATUH U OTIbIXA,
perynspHas puznuecKas akTUBHOCTS), C(hOPMHPOBAHHOCTHIO HaBbIKA pedieKCHH, MTPU3HAHHUEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe IpaBa JAPYroro YeIoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTAIlMel Ha TMPUMEHEHHE MaTeMAaTUYeCKUX 3HAHWW JUid pelieHus 3anad B oljactu
COXPaHHOCTH OKpY>Karoleh cpe/ibl, IIIaHUPOBAHHUS MMOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MTOCIIEICTBUM
JUTSI OKPY’KAFOIICH Cpebl, OCOZHAHMEM T100aTbHOTO XapaKTepa dKOJIOTHUECKUX MPOOIeM U yTeH ux
perieHus;

8) ajanTanmus K M3MEHAIIUMCS YCJI0BUSIM COMAJIbHOM M PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTHU Yepe3 MPAKTUUECKYIO IEATeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JTIOJIEH,
npuoOpeTaTh B COBMECTHOM JACSATEIHPHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHIIUU W3 OIBITA IPYTUX;



HEOO0XOAUMOCTBIO B ()OPMHUPOBAHUHM HOBBIX 3HaHUI, B TOM uucie (OPMYIHPOBaTH HJEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX W SBJICHUAX, B TOM YHUCIIE paHEe HEU3BECTHBIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, TNIAHMPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BbI30B, TpeOYIOLIMI KOHTPMEp, KOPPEKTUPOBaTh IpPUHMMAaeMble pELIeHUs U  JeicTBus,
(bopMyIHPOBATEH M OLICHUBATH PUCKHU H MOCIEACTBUS, (HOPMUPOBATH OMBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3oBble JlornyecKkue AeicTBHA:

® BBUIBIATH M XapaKT€pPU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIGHUH MEXNy TMOHATHAMHU, (OPMYIHUPOBATH OIpPEACICHUS TMOHSATHIA,
yCTaHABJIMBATh CYIIECTBEHHbIM MpPHU3HAK KJIACCH(PHUKAIMK, OCHOBAaHHUS Ui OOOOIICHUS H
CPaBHEHHUs1, KpUTEPHUU ITPOBOAMMOIO aHAJIN3a;

® BOCIPHUHHMMATH, (OPMYJIHPOBATH M TPEOOPa3OBBIBATH CYKACHUS: YTBEPAUTEIBHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

® BBIIBISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NpPOTHBOpeuHs B (akrax,
JAHHBIX, HAOJIOJEHUAX W YTBEpXKIEHHUSX, IMpeniaraTb KpPUTEPUM JJIs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

e JeNaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3aKIYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3duparh J0OKa3aTe]bCTBA MAaTEMAaTUYECKMX YTBEPXKACHUH (MpsIMble U OT HPOTUBHOIO),
IIPOBOAUTH  CaMOCTOSITEJIbHO  HECJIOKHBIE  JIOKAa3aTeJIbCTBA MAaTeMaTU4YeCKuX  (aKToB,
BBICTPaMBaTh aPTryMEHTAIMIO, TPHBOAWTH MPHUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BBIOMpAThH crOco0 pemeHus y4eOHOW 3ajauu (CpaBHUBATh HECKOJBKO BAPHAHTOB PELICHHS,
BbIOMpPaTh HanboJee MOIXOASIIMNN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eiCTBUS:

® UCMOJb30BaTh BOMNPOCHI KaK MCCIIENOBATEIbCKUNA HWHCTPYMEHT MO3HaHUS, (OPMYIHPOBATH
BOIIPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MPOOJIEMYy, CAMOCTOATEIbHO YCTaHABJIMBATh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® [IPOBOJUTH I10 CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHy HECJIOKHBIN 3KCIIEPUMEHT, HEOOJIbIIOE
HCCIIEIOBaHUE 10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOro 00beKTa, 3aBUCHUMOCTEN
00BEKTOB MEXKIY COOO0M;

® CaMOCTOSITENbHO (POPMYIUpPOBaTH OOOOIIEHHST M BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOIO
HaOJI0ACHNUS, UCCIIEI0BAHMS], OLIEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTATOB, BBIBOIOB
A 0000IIEHUH;

® IIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHUE IPOIIECCA, a TAKKE BBIABUIATH IPEANOI0KEHNS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmueii:

® BBIBIATH HEJIOCTATOYHOCTh U HM3OBITOYHOCTH WH(OpPMAlMU, JAHHBIX, HEOOXOAMMBIX MJIs
pellIeHus 3a/1auH;

e BbIOMpaTh, AaHAJIMW3UPOBATh, CHUCTEMATHU3UPOBATH U HHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IMYHbBIX BUJOB U (POPM MpeICTaBICHHUS;

e BbIOMpaTh (GoOpMy IMpeAcTaBieHUs HHPOPMAMM M WUIIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AMarpaMMaMHu, HHOH rpadukoil 1 uX KOMOMHAIUAMU;



OLIEHUBATh HAA&KHOCTh HMHPOPMALMU IO KPHUTEPHUSIM, MPEAJIOKECHHBIM YUYUTEIEM WU
c(OpMYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATh W (HOPMYJIHPOBATH CYXICHHS B COOTBETCTBUH C YCJIOBHSAMU W LEISIMHU
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS TIO XOJAY pEIICHUs 3a7adyd, KOMMEHTHUPOBATh IOJYYCHHBIN
pe3yibTar;

B XO0Jle¢ OOCYXKICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIEMBI,
pelmaeMoi 3a/1aun, BhICKa3bIBaTh UJICH, HAIlCIICHHBIC Ha TIOUCK PEIICHUs, COMOCTABIISITh CBOU
CYXIICHUS C CYXKIICHUSMH JIPYTHX YYACTHUKOB JIAJIora, OOHAPY)KUBATh PAa3JInYMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIMPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEJCTAaBIATh PE3yNbTaThl PEIICHHUS 3aJa4yd, SKCICPUMEHTA, HCCICIOBaHUs, IIPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (opMaT BBICTYIUICHUS C Y4€TOM 3aJad TPE3CHTAlUUd U
0CcOOEHHOCTEeH ayJUTOpUH;

MOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaTbHOW pabOTHI MpH
pelIeHnN y4eOHBIX MaTEMaTHICCKHX 33]1aY;

MPUHAMATH I11€1h COBMECTHOW JESATCIbHOCTH, IUTAHMPOBATh OPraHU3aIlMI0 COBMECTHOMN
paboThI, pachpenensaTh BHIbI PaldOT, JIOrOBapUBATHCS, OOCYXKIATh IMPOILECC W PE3yJbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (00CykIeHHs, OOMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U JIPYTHE), BBIIOJIHITH CBOK 4YacTh PaOOThI U KOOPAMHHPOBATH CBOW JICHCTBHS C
JIPYTUMH YICHAMH KOMAaHJbI, OIEHUBATh Ka4eCTBO CBOCTO BKJIaJa B OOMIMN TPOAYKT IO
KpUTepusiM, cHOPMYIIMPOBAHHBIM YIACTHHKAMH B3aUMOJICHCTBUS.

PeryisiTuBHbIe YHHBepPCAJbHBIE YUeOHbIE IeiicTBUS
Camoopranu3anusi:

CaMOCTOSITENILHO COCTABJIATH IUIAH, QJITOPUTM PEHICHUs 3a7a4yd (WM €ro 4acTh), BHIOUPATh
crocod pemeHuss ¢ Y4€TOM HMEIOLIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BaApUAHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAaLHH.

CﬂMOKOHTpOJIb, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BIIQJIETh CHOCOOAMM CaMOTMPOBEPKH, CAMOKOHTPONSl TpoOIlecca W pe3ynbTara pelieHus
MaTeMaTHUECCKOM 3a1a9H;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh IpPH PELICHUHM 3a1a4d, BHOCHUTH
KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa JESITEJIbHOCTH TNOCTABICHHOW WEIW W YCIOBHUSIM,
OOBSACHITh TPUYUHBI JTOCTHDKCHHUS WM HEJOCTIKEHMS IIeNM, HaXOIUTh OIIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

K koHIty 00yueHus B 7 kjacce 00yJaroImuics MOIyduT CIeyIoIue NPeIMETHbIE Pe3yIbTaThl:
Pacrio3naBath M3yueHHbIE T€OMETPUUYECKUE (PUTYPBI, ONPEAEIATh UX B3aUMHOE PaclojoXKeHHe,

n300pakaTh TEOMETPHYECKHE (UTYPHI, BBITIONHATH UYEPTEKH IO YCIOBUIO 3amaun. M3mepsaTh
JINHEMHBIE U YTJIOBbIE BEJIMUMHBL. PemaTe 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

HeHaTL FPY6yIO OLICHKY JIMHENHBIX U YIJIOBBIX BCJIIMYUH HPCIMETOB B peaHLHOﬁ JKHN3HU,

pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyark pa3mMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUNHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKHUM 3a7[adaM.



[Tonb30BaThbcs MpU3HAKAMH PABEHCTBA TPEYTrOJILHUKOB, MCIOJIb30BaTh MPHU3HAKW U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 33]1a4.

[IpoBOAUTD TIOTHUECKHUE PACCYKICHUS C UCTIOJIBb30BAHIUEM T€OMETPUUYECKUX TEOPEM.

[Tonb30BaTbes MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIHaHbI,
MPOBEIEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOTO TPEYrOJbHUKA, B PEIICHIUH T€OMETPUUECKUX 3a/1au.

OnpenensTh mapamieIbHOCTh MPSAMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKYIIasl.
Ornpenenars NapajyIebHOCTh NPSIMBIX C MOMOIIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OJIHOM MPsSMOi
JI0 TOYEK APYroi MpsiMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBoAWTh BBIYMCICHUS W HAXOJAWUTh YHCIOBbIE UM OYKBEHHBIC 3HAYCHHUS YIJIOB B
F€OMETPUYECKUX 3a/1adyaX C HCIOJIb30BAHMEM CYMMBI YTJIOB TPEYTOJIbHUKOB M MHOTOYTOJBbHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX MpPU MEPECEUCHUHU IBYX MapajUleNbHbIX NMPSMBIX cekyliel. Pemath
MIPAKTUYECKHE 3a/1a4l Ha HAXO0X/ICHUE YTJIOB.

Brnagers MoHSATHEM reOMETPUYECKOrO0 MECTa TOYEK. YMETh OMpPENeNsiTh OUCCEKTPHCY yriia U
CepEeIMHHBIN MEPIEHINKYIISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

DopMyIHpOBaTh OMpEICNICHUs OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
M0JIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3TU CBOWCTBA IPU PEIICHHUH 3a4au.

Bragets moHsTHEM ONMUCAHHON OKOJIO TPEYrOJIbHHKA OKPY>KHOCTH, YMETh HAXOIUTh €€ LEHTP.
[Tosb30BaThCs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIBHUKA TIEPECEKAIOTCS B OJTHOM TOUKE,
1 0 TOM, YTO CEpeIUHHbBIC IEPIICHIUKYISAPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAOTCS B OJHON TOUKE.

Bnagers  moHsTHEM ~— KacaTeNbHOM K OKPY)KHOCTH,  IOJIb30BAaThCA  TEOPEMOM O
MEePIEHIUKYISIPHOCTH KacaTelIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHSI.

[Tonp30BaTbCst MPOCTEHIIMMU T€OMETPUUECKUMH HEPABEHCTBAMH, TOHUMATh WX MPAKTUUYECKUN
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE MTOCTPOCHUS C MIOMOIIBIO HUPKYIIS U JIMHEHKH.

K koH1y 00y4enus B 8 kjacce 00yJaromuiics MoJIy4duT CIeAyIOIINE TPeIMETHbIE PE3yIbTaThl:

Pacrno3naBaTte OCHOBHBIE BHBI UYETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI, I0Jb30BATHCI HX
CBOMCTBaMHU TMPHU PEIICHUH T€OMETPUUECKUX 3a7ad.

[IpuMeHsITh CBOWCTBAa TOYKM TMEpPECEUeHUss MEAHaH TPEYrojbHUKa (IIEHTpa Macc) B pEHICHUH
3a/1a4.

Branets moHsTHEM CpeAHEl JTUHUU TPEYroJIbHUKA M Tpamneluu, MPUMEHATh UX CBONCTBA MpU
peumieHun  reomerpudeckux  3axad. llomp3oBatecs  Teopemont  Pameca u TeopemMon O
MPONOPLUMOHANBHBIX OTPE3KaX, IPUMEHATh UX IS PELICHUS] TPAKTUYECKUX 3a/1ay.

[TpuMeHsITh MPU3HAKY MTOI00HS TPEYTOJILHUKOB B PELICHIUH T€OMETPUYECKHX 3a]1ad.

[Tonw3oBatbest Teopemoii [Mudaropa st pemieHUs: TEOMETPUUECKUX U TPAKTUUYECKUX 3a7ad.
CtpouTh MaTEeMaTHYECKYI0 MOJENh B TMPAKTUUECKHX 3aJadax, CaMOCTOATENBHO JeNaTh UYepTEX H
HaxO0JIUTh COOTBETCTBYIOLIUE JAJIUHBI.

Brnagets mnNOHATHSMU CHHYca, KOCHMHYyCa W TaHT€HCA OCTPOTO YIJIa MPsIMOYTOJIBHOTO
TpeyroibHUKa. [101630BaThCS STUMHU MOHATUAMH JIJIS1 PEIICHUS MPAKTHUYECKUX 3a1a4.

Beraucisate (paznuvyHbIME CrIocO0aMu) TIIOMIAAb TPEYTrOJbHUKA W TIIOMIAH MHOTOYTOJBHBIX
¢uryp (monp3ysch, TAE HEOOXOIUMO, KaldbKymaTopoMm). I[IpUMEHSATh TMONy4YeHHbIE YMEHHS B
MPaKTUYECKUX 3a/1auax.

Bragets mOHATHSAMU BIMCAHHOTO U IEHTPAIBHOTO YTIJIa, UCTIOIb30BaTh TEOPEMBI O BITMCAHHBIX
yriax, yriax Mexay XopaamH (CEeKYIIMMH) W YIJIe MEXIY KacaTelIbHOW W XOpIOH TMpH perieHUuU
F€OMETPUYECKHX 3a/1a4.

Brnagere NOHATHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBONCTBA OINKMCAHHOTO
YETBIPEXYTOJIbHUKA TP PEIICHUH 3a]1a4.



IIpuMeHATh MOTYYCHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTEMATHYECKUE MOJEIM IS 3aJad
peambHON KM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS C MNPUMEHEHHEM TOA00HS H
TPUTOHOMETPHH (TIONB3YSACH, I71€ HEOOXOIUMO, KAIBKYIATOPOM).

K koH1y 00y4eHus B 9 kiacce 00y4aroImuics MoIyduT Caelyrolue NPeIMeTHbIC Pe3yIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C MX IOMOIIBIO PA3JINYHbIE
3JIEMEHTHI MIPSIMOYTOJIBHOTO TPEYroJIbHUKA («PELIEHNE MPSIMOYIOJIbHBIX TPEYroJbHUKOBY»). Haxonute
(c MOMOIIIBIO KANBKYJISTOPA) JUTMHBI U YTIIBI U1 HETaOJIMYHBIX 3HAYCHUH.

[Tonp30BaTbes GopMysiaMu MPUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXIECTBOM JUIS
HAXO0XJACHUS COOTHOLIEHUHN MEKIY TPUTOHOMETPUUECKUMHU BETUYHHAMHU.

Hcnons30BaTk TEOpEMbI CHHYCOB M KOCHHYCOB [UISl HAXOXKACHUS Pa3JIMYHBIX JJIEMEHTOB
TPEYTroJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPU PELIEHUH FEOMETPUUECKUX 3aau.

Bnaners mnonsaTusMu npeoOpazoBaHMs IMOJO0US, COOTBETCTBEHHBIX 3JEMEHTOB MOJOO0HBIX
¢uryp. Ilonp3oBarbes cBoiicTBaMM NOJOOMS NPOU3BOJBHBIX (DUIYp, YMETh BBIYMCIATH JUIMHBI U
HAXOJUTh YIIIbl y MOA0OHBIX (uryp. [IpuMeHsTh cBOWCTBA OJO0MS B MPAKTUYECKHUX 3a/adax. Y METh
MPUBOAUTH PUMEPHI TOJOOHBIX (PUTYDP B OKPYIKAIOLIEM MUpE.

Ilosnp30BaTbesd TeOpeMaMH O NPOU3BENECHHUU OTPE3KOB XOpA, O IIPOU3BEIEHUU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaTbCsl BEKTOPaAMH, TOHUMATh UX T€OMETPUICCKUN M (PU3MUECKUI CMBICI, IPUMEHSTH UX
B pEIIEHUH TeOMETpUUYEeCKNX U (pu3mueckux 3anad. [IpuMeHsTh CKalsipHOE MPOU3BEICHHE BEKTOPOB
JUISL HAXOXKICHUS JUIMH U YIJIOB.

ITosp30BaTbCA METOOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSATH €T0 B PEILIECHUU T€OMETPUUYECKUX
U IIPAKTUYECKHX 3a/1a4.

Biagers DOHATHUSAMH IIPaBUIBHOTO MHOTOYIOJIBHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPY>KHOCTH M paJiMaHHON MEpHl yIia, YMETh BBIUMCIIATH ILIOWAAb Kpyra U ero 4yacrei. Ilpumenars
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM LEHTPHI) CUMMETpUM (GUIYp, HPUMEHATHh JBHXEHHUS IJIOCKOCTH B
MIPOCTEUIINX CITyYasix.

[IpuMeHATH NOJy4EHHBIE 3HAHUS HA MPAKTHKE — CTPOUTHh MAaTEMaTUYECKHE MOJEIM I 3a7ad
peasbHOM KHU3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C NPHUMEHEHHEM MOoJ00us U
TPUTOHOMETPHUECKUX (PYHKUIUHN (T10JIB3YSCh, I/1e HEOOXO0IUMO, KAJIBKYIIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
Ne HanmenoBaHmue pa3jie/ioB U TeM JuiekTpoHHbIE (UG pPOBbIE)
KonTpoabubie IIpakTuueckue
n/n  NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
[Ipocreiiue reomerpuueckue GUrypsl u
1 Hf cBoiicTBa. 3me TepHI/Ie reOMS; I/I}IIII;CKI/IX 14 1 1 bubmmorexa HOK
' P p https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnnoreka IIOK
2 Tpeyrobukir 22 2 https://m.edsoo.ru/7f415e2e
[TapamiensHble IpsIMBIE, CyMMa yIJI0B bubnnorexka HOK
3 14 1
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTh 1 KpyT. ['eomeTpuueckue 14 1 1 bubnmnoreka HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
° Tostopenne, ododumenne sHanui 4 . https://m.edso0o.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 2

[NPOTPAMME
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[IpocTreiimue
reoMeTpruIecKue GUrypsl u
ux cBoiicTBa. I3mMepenue
reOMETPUUYECKUX BEJIUYUH

TEOMETPHYECKUE OOBEKTHI.
MHOroyronbHuK, J0MaHasl.
CMexHbIe U BEpTUKAJIbHBIE
yribl. Pabora ¢
MIPOCTEUIINMU YEPTEKAMHU.
H3mepeHne NTMHENHBIX U
YIJIOBBIX BEJIMYMH,
BBIYKCIIEHUE OTPE3KOB U
YTJIOB

Haumenoeanue pazoena Konuuecmeo Ocnoegnoe Ocnoegnole 6uovl OeamebHOCHU OcHoenbvle 6uobl OesmenbHocCmu
(memwt) Kypca uacoe cooepiricanue odyuaruuxcs ooyuarowuxcsa c OB3
14 [Ipocreitmme ®opMyJMpPOBaTh OCHOBHBIC MOHATUA U | POPMYJIHMPOBATH OCHOBHBIC ITOHATHUS U
onpezeneHus. Pacno3HaBaTh U3y4CHHbBIC

onpenencHus. PacnosHaBaTh U3y4eHHbIE
reoMeTpuuecKue (pUrypsl, onpeaeasitb Ux
B3aUMHOE PACIIOJIOKEHNE, BBINOJHATH
4epTEX 10 YCIOBHIO 3a1a4U.
IIpoBoauTh NpOCTEMNIINE IOCTPOCHHUS C
IIOMOUIbIO UUPKYJIS U IUHEHKH.
HN3mepATh TUHENHBIE U YTIIOBBIE
BEJIMYMHBI TE€OMETPUUECKUX U
NPAaKTUYECKUX OOBEKTOB.
OnpenensiTe «Ha 1y1a3» pasmepbl
peanbHBIX 00BEKTOB, IPOBOAUTH TPYOYIO
OLICHKY UX pa3MepoB.

Pemiate 33124 Ha BBIYUCIICHUE JJIMH
OTPE3KOB U BEJIMYHH YIJIOB.
Pemate 3a1aun Ha B3aMMHOE
pacroyio’keHle reoMeTpHUecKux Guryp.
IIpoBoauTsk KiaccupuKanuio yrios,
BBIYHC/IATH JIMHEWHBIE U YIJIOBbIE
BEJIMYMHBI, IPOBOAUTH HEOOXOIUMbIE
JIOKa3aTelIbHbIE PACCYKICHUS.
3HAKOMMTBCS € HCTOPHEH Pa3BUTHS
F€OMETPUH

reoMeTpruecKue (GUrypsl, onpeaeasitb
UX B3aUMHO€ PacIojOKEeHUE,
BBIIOJIHATD YEPTEXK 110 YCIOBUIO 3a7a4n
C MIOMOILIBIO Y4UTENS (TIPU
HEOOXOUMOCTH).
IIpoBoauTH NPOCTEUIINE TOCTPOCHUS C
IIOMOUIBIO LIUPKYJISl U TMHEUKH.
H3mepATh TMHENHBIE U YTIIOBBIE
BEJIMYNHBI T€OMETPUYECKUX U
IPAKTUYECKUX OOBEKTOB.
OnpenensiTe «Ha rj1a3» pasmepbl
peaJIbHbIX 00BEKTOB, HPOBOAUTH IPyOYIO
OLICHKY UX pa3MepoB.

Pemarsb 3a1aun Ha BBIYUCIICHNE JJIUH
OTPE3KOB U BEJIUYMH YIJIOB.
Pemate 3a1aun Ha B3aMMHOE
pacIoyio’keHre reoMeTpHUUECKUX (QuUryp.

IIpoBoauTsk Ki1accupuKalnio yrios,
BBIYUCJIATH JIMHEIHBIE U YIIIOBBIE
BEJIMYMHBI, POBOAUTH HEOOXOIUMbIE
JIOKa3aTeNbHbIE PACCYKIECHUS C
WCIIOJIb30BAHUEM OTIOPHBIX CXEM.
3HAKOMHTBCS € HCTOPHEH Pa3BUTHL
reOMeTpUn

Pacno3HaBaTth napsl paBHBIX

TpeyronbHuKH
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[TonsiTHE O paBHBIX
TPEYrOJILHUKAX U

IIprU3HaKa paBCHCTBa

MIepBUYHBIE NPEICTABICHUS
0 paBHbIX (urypax. Tpu

Pacno3HaBaTh napsl paBHbIX

TPEYroJbHUKOB Ha TOTOBBIX YepTexkax (¢
yKa3aHUEM MPU3HAKOB).

BeiBoaMTH ClieCTBUSA (PaBEHCTB

TPEYrOJIbHUKOB Ha TOTOBBIX YEPTEXKaAX (C
yKa3aHWEM IPU3HAKOB).
Ha3piBaTh paBHBIE COOTBETCTBYIOIINE
OJICMCHTEI U3 PaBCHCTB TPEYT'OJIbHUKOB.

COOTBETCTBYIOIIMX 3JIEMEHTOB) U3




TpeyroJbHUKOB. [Ipu3Haku
paBEHCTBA NPSMOYTOJIbHBIX
TpeyroibHUKOB. CBOMCTBO
MeI1aHbl IPSIMOYTOJIBHOTO
TpEyroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3E.
PaBHOOeipeHHbIC U
PaBHOCTOPOHHUE
TpeyrojbHuKU. [Ipu3zHaku u
CBOWCTBa paBHOOEIPEHHOTO
TPEYTroJbHUKA.
HepaBencrBa B reoMeTpuu.
IIpssMOyTONIBHBIN
TpPEyroJibHUK ¢ yriaom B 30°

PaBEHCTB TPEYrOJIHHUKOB.
®opMyIHpPOBAThH ONPEICICHHUS:
OCTPOYTOJIHOT'O, TYHOYT'OJIBHOTO,
PSMOYTOJIBHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BHICOTHI, METUAHBI
TPEYTrOJIbHUKA; CEPEANHHOTO
HEepHEeHANKYISpa OTPe3Ka; IepuMeTpa
TPEYTrOJIbHUKA.
®opMyJIHPOBATH CBOWMCTBA U MPU3HAKU
PaBHOOEPEHHOTO TPEYTOJIbHUKA.
CTponThb uepTexH, pelmaTh 3a1a4u ¢
MTOMOIIIBIO0 HAXOXKICHUS PABHBIX
TPEYTrOJILHUKOB.
I[IpuMeHATH IPU3HAKH PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIHHUKOB B
3aja4ax.
Hcnoas3oBats 1dpoBbIe pecypesl AJs
HCCIeJ0BAHMSA CBOICTB N3yuaeMbIX
¢uryp.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS
TeOMETPHH

®opMyJIMPOBATH OIPEIEICHHUS:
OCTPOYTOJIbHOTO, TYIIOYT'OJILHOTO,
IPSMOYTOJIBHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYroJbHUKA; CEPETUHHOTO
NIEPIEHIUKYJIApa OTPE3Ka; IEpUMETpa
TpeyrojbHHUKa C OMOpoil Ha
CXEMAaTUYECKUE YEPTEKHU.
DopMyIHPOBATH CBOMCTBA U IPU3HAKU
paBHOOEAPEHHOTO TPEYTOJIbHUKA C
OTIOPOH Ha YEPTEK.

CTpouTh 4epTEXU C IOMOILBIO YUUTEIS
(pu HEOOXOUMOCTH ), pelIaTh 3aJa4H C
MIOMOUIbIO HAXO0K/IEHUS PaBHbIX
TPEYTrOJIbHUKOB C UCIIOIb30BAHHEM
OIIOPHBIX CXEM.
IIpumeHsITH IPU3HAKK PABEHCTBA
IPSMOYTOJIBHBIX TPEYrOJIbHUKOB B
3aJ1a4ax C MCIOJIb30BAaHUEM OTMIOPHBIX
CXEM.

Hcnonb3oBath udpoBbIe pecypehl AJs
U3Y4YeHHSs CBOMCTB reOMETPHUECKUX
¢uryp.
3HAKOMHTBCA C UCTOPUEH Pa3BUTHA
reoOMeTpUn

[TapannensHble NpsMBIE,

CyMMa yTJjoB
TpEyroJibHUKa
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[TapannenpHble MpsMbIE, UX
cBoricTBa. Hakpecr
JIeKaIIUE, COOTBETCTBEHHBIE
Y OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIE IPH
HepeceyeHNH MapaIeIbHbIX
npsMbIX cekyuiei). [Tpusnak
NapauIeIbHOCTU MPSIMBIX

®opMyJIMPOBATh NOHATHE [1APAJIJIEIIBHBIX
MPSIMBIX, HAXOAUTD MPAKTUYECKUE
MIPUMEPBHI.

H3yuarts cBoiicTBa yrioB, 00pa3oBaHHBIX
IIPY NIEPECEUEHUN NapaJUIEIbHBIX MPAMBIX
cexymei. [IpoBoauts n10Kka3zarejbCTBA
NapaJUIEIbHOCTH JBYX NPSMBIX C
MTOMOLIBIO YIJIOB, 00pa30BaHHbBIX MPU

Yyepe3 paBeHCTBO

MEPCCCUYCHUU ITUX ITPAMBIX TpeTLefI

®opmy/IMpOBATh NNOHATHE
NapajuIeIbHBIX IPSIMbIX, HAXOAUTH
IIPAKTUYECKHUE TPUMEPHI.
H3yuarts cBoiicTBa yrioB, 00pa3oBaHHBIX
[IPY [IEPECEUEHUH MTAPAJUIENBbHBIX PSMBIX
cekyueil. [IpoBoauTs J0Ka3arebCcTBa
NapajuIeIbHOCTH JBYX NPSMBIX C
MTOMOMUIBIO YIJIOB, 00pa30BaHHbBIX MPU

NEPCCCUCHUH ITUX MTPIAMBIX TpeTBeﬁ




pacCTOSIHUK OT TOYEK OJHOMI
MPSAMOM 10 BTOPOH MIPSIMOM.
CymMma yriioB TpeyrojibHUKa.
Buenrnue yribl
TPEYroJabHUKa

IIPSAMOM.

BbiunciasTh CyMMY YIJIOB TPEYTOJIbHUKA ¥ BBIYHCIAATH CYMMY YIJIOB TPEYrOJIbHUKA

MHOroyrojbHuka. HaxoguTs 4nciioBbie U
OyKBEHHbIE 3HAUCHUS YTJIOB B
reOMETPUUECKUX 3a7auax ¢
HCIOJIb30BAaHUEM TEOPEM O CyMME YIJIOB
TPEYroJabHUKa U MHOTOYT'OJIbHUKA.
3HAKOMUTBCSA C HCTOPHUEN Pa3BUTHS
reoOMeTpUn

IIPSIMOM C OIIOPOM HA FOTOBBIN YEPTEXK.

1 MHOTrOoyroibHuKa. HaxoauTh 4KiCiIOBbIE
1 OyKBEHHbIE 3HAUEHHUS YIJIOB B
reOMETPUUYECKUX 3a7a4ax ¢
UCIIOJIb30BaHUEM TEOPEM O CyMME YIJIOB
TPEYroJIbHUKA U MHOTOYTOJIbHUKA C
ONOpPO Ha CXEeMaTUYECKUHN YEPTEK.
3HAKOMHUTBLCS ¢ HCTOPUEI Pa3BUTHS
reoMeTpUn

OKpy>XHOCTb U KpPYT.
I'eomerpuueckue
MOCTPOEHUS
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OKpyXHOCTb, XOp/Jia U
JIMaMETP UX CBOMCTBA.
Kacarenbnas
OKpYXHOCTH. OKpPYKHOCTb,
BNHMcaHHas B yroi. [lonstue
o 'MT, npumenenue B
3anayax. buccekrpuca u
CepEaUHHbIN
MEePHNEHIUKYISIP KaK
reoMeTpUYECKUEe MecTa
To4eK. OKpYKHOCTb,
OINMCAaHHAas OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTb, BIMCaHHAsI B
TpeyroibHuK. [Ipocreiimme
3a/la4l Ha IOCTPOEHHUE

PopMyJIMPOBATH ONPEACICHHA:
OKPYXHOCTH, XOp/Ibl, IMAMETpa U
KacaTeJNbHOM K OKpYyXHOCTH. M3y4aTh nx
CBOMCTBA, NPU3HAKU, CTPOUTD UYEPTEKHU.
HccnenoBarb, B TOM 4nCiIe HCHOIAB3YH
M(pOBbIe pecypchbl: OKPYKHOCTD,
BIINCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
BIIMCAHHOM B YTOJI; paBEHCTBO OTPE3KOB
KacaTeJbHbIX.
Hcnoan3zoBath Metoa I MT uis
JI0Ka3aTeNIbCTBA TEOPEM O NEPECCUCHUU
OMCCEKTPUC YIJIOB TPEYTOJIbHUKA U
CEpEIUHHBIX NEPIEHAUKYIISIPOB K
CTOPOHAM TPEYTOJIbHUKA C ITOMOIIBIO
I'MT.

OBnageBaTh NOHATHUAMM BIMCAHHON U
ONMCAHHOM OKPYKHOCTEH TPEYTOJIbHUKA,
HAXOMTh LIEHTPHI 3TUX OKPY>KHOCTEH.
Pematb OCHOBHBIE 3124 HA
MOCTPOEHMeE: YIJIa, PABHOTO IaHHOMY;
CEPEMHHOrO NEPIEHINKYIISIPA JAaHHOTO
OTpe3Ka; MpsMOil, MPoxXoasIIel uepes
JAHHYIO TOUKY U
MEPNEHIUKYISIPHON JaHHOM MPSIMON;
OMCCEKTPUCHI JAHHOTO YIJIa;

®opMyJIMPOBATH ONIPeICICHHS
OKPYKHOCTH, XOP/Ibl, AMAMETPA U
KacaTeJIbHOM K OKpYXHOcTH. M3y4aTh nx
CBOMCTBA, NPU3HAKU, CTPOUTD UYEPTEKU C
MOMOILBIO YUUTENs (IpU
HEO00XOJIMMOCTH).
3HAKOMHTBCS, B TOM YHCIIE HCTIOIb3YS
M (poBBIe pecypceshl C: OKPYKHOCTHIO,
BIINCAHHOW B YIOJI; LEHTPOM
OKPY’KHOCTH, BIINCAaHHOH B yTOJI;
pPaBEHCTBOM OTPE3KOB KacaTeJIbHBIX.
O3HAKOMHMTBCH € TEOPEMOU O
nepeceyeHrH OMCCEKTPHC YTIIIOB
TPEYroJbHUKA U CEPEANHHBIX
NEPIEHIUKYIIAPOB K CTOPOHAM
TPEYTOJIbHUKA.
OsnageBaTh NOHATHAMH BIIMCAHHOHN U
ONMCAHHOM OKPYKHOCTEH TPEyroJbHUKA,
HAXOAUTB LIEHTPHI 3TUX OKPYKHOCTEN C
MOMOMUIbIO yuuTens (mpu
HEO0OXOIMMOCTH).
Pemiate OCHOBHBIE 32124 HA
MOCTPOEHHE C UCIIOJIb30BAHUEM OIOPHBIX
CXEM M HaIpPABJISIFONIEN TOMOLIY YUUTEN:

yria, paBHOI'0O JAHHOMY; CCPCANHHOTO




TPCYIrOJIbHUKOB 110 PA3JIMYHBIM

NEePICHIUKYIISPA JaHHOTO OTPE3Ka;

3JIEMEHTaM. MPSIMOM, TIPOXOSIIEH Yepe3 JaHHYIO
3HAKOMUTBCS ¢ HCTOPHEN Pa3BUTH TOYKY U
reoMeTpuu MEePICHINKYJISIPHON TaHHON MPSAMOM.
3HAKOMHUTBLCS ¢ HCTOPUEN Pa3BUTHS
reoMeTpUu
[ToBTOpenue, 060061IeHNE 4 [ToBTOpeHune u 060061IeHNE Pemartpb 3a1a4uu Ha NOBTOPEHHUE, Pemath 3a1aum Ha MOBTOPEHHUE,
3HAHUU OCHOBHBIX TOHSATUH U WJUTIOCTPUPYIOLIUE CBSA3U MEXKTY WJUTIOCTPUPYIOLIUE CBI3U MEXKIY
METOJIOB Kypca 7 Kiiacca pa3IMYHBIMH YacTSIMHU Kypca Pa3IMYHBIMU YaCTSIMU Kypca C ONopoil Ha
YEPTEK
OBUIEE KOJIMYECTBO 68
YACOB IIO

[NPOTPAMME




8 KJIACC

KoaunuecTBO 4acoB

Ne DJIeKTpPOHHbIe (LM (POBHIe)
HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMBbI Kourpoabubie IIpakTuueckue
n/u Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
R bubmuorexa [JOK
1 HeTLIpEXyroMLHHKN 12 1 https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOIIOPLIMOHAILHBIX OTPE3KaX, II0J00HEIE 15 1 bubnmorexa [TOK
potiopHt p - 1O https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomanei
3 Tpe HIOJJIII)HI/IKOB u ilmoro OJIHIinIX ¢bur 14 1 bubmorexa LHOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau nopo6HBIX GUryp
bubnnoreka IIOK
4 T I1 1 1
eopema [Tudaropa u Havaa TPUTOHOMETPUU 0 https://m.edso0.ru/7f417¢18
VYrubl B OKpy)KHOCTH. Brincanusie u
5 ONHCAaHHbBIE YEThIPEX YT OJILHUKN. KacaTenbHbIe 13 1 bubmorexa LOK
pexyT ) N https://m.edso00.ru/7f417e18
K OKpyxHocTH. Kacanue okpyXHOCTEH
. bubmuoteka [JOK
IT 4 1
6 OBTOpeHHE, 0000menne sHammii https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

Haumenoeanue pazoena Konuuecmeo Ocnoenoe cooeprcanue Ocnoegrnole 6uobl OeasmenbHOCHU OcHnoegnble 6uobl OesmenbHocmu
(memuwl) Kypca uacos odyuarowuxcs oodyuaromuxcsa ¢ OB3
YeThIpEXyroIbHUKN 12 [Tapamnenorpamm, ero N3o00paxkath n HaXoAUTH Ha yepTerkax | M300pakaTh U HAXOAUTH HA YepTekKax

MPU3HAKU U CBOWCTBA.
YacTHble caydyan

YETBIPEXYTOJIBHUKY Pa3HBIX BUAOB U UX
aeMeHThl. DOPMYJIMPOBATH

YETBIPEXYTOJIBHUKU PA3HBIX BUAOB U UX
a1eMeHThL. @OPMYJIMPOBATH
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napaiesorpaMMoB
(IpSAMOYTOJILHUK, POMO,
KBaJIpaT), UX NMPU3HAKU U
CBOMCTBA.
Tpamnenus. PaBanoOokast u
PsIMOYTOJIbHAS TPATELUH.

LlenTpanpHas CHMMETpUS

MCTOZ[ YABOCHUA MCJIUAHBI.

onpeeeHusi: apauieIorpamma,
psIMOYTOJIbHUKA, poMOa, KBa/Ipara,
Tparenuu, paBHOOOKOHU Tpareu,
NPSIMOYTOJIBHOM TPAaIIeIiH.
Jloka3pIBaTh U UCMOJIb30BATH MPHU
pelleHHuH 3a/a4 MPU3HAKK U CBOWCTBA!
napaiesorpaMma,
NpsIMOYTOJIbHHKA, pOMOa, KBa/Ipara,
Tparenuu, paBHOOOKOMU Tpareu,
NPSIMOYTOJIBHOM TPAaIeIiH.
IIpumMeHATH MeTO YABOCHUS MEIHUAHBI

peCypChI I UCCIEA0BAHUS CBOMCTB
M3y4aeMbIx uryp.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHUS
r€OMETPUHU

TpeyronbHuka. Memosib3o0BaTh uppoBbIe

onpeeeHus1: apauieIorpamma,
psSIMOYTOJIbHUKA, pOMOa, KBapaTa,
Tpanenuu, paBHOOOKOHU TpareIum,
IPSMOYTOJIBHOM Tpanenuy.
Hcnonb30BaTh NpH pelieHUN 32124
NPU3HAKHM U CBOICTBA: MapajieaorpaMma,
npsMOYTOJIbHUKA, poMOa, KBajpara,
Tpamnennu, paBHOOOKOI Tpanenuw,
IIPSAMOYTOJIBHOW Tpalnenuuu ¢ Oropou Ha
CXEMaTUYECKUI YEePTEeK.
O3HaKOMUTBCH € METOAOM YIBOCHHSI
MeIuaHbl TpeyroipHuka. Mcnoab3oBaTh
U(PPOBBIE PECYPCHI TSI UCCIIEIOBAHUS
CBOICTB H3y4aeMbIX QUTYP.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHUS

Teopema Daneca u
Teopema o
MPONOPIUOHAIBHBIX
OTpe3Kax, MoI00HbIE
TPEYrOJIbHUKU
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Teopema Darneca u Teopema
O IPOMOPUHUOHAIBHBIX
otpe3kax. CpeaHss TUHUS

CpEIHsS JTUHMUSL.
IIponopumoHabHbIE
otpe3ku. LleHTp macc B
TpeyroyubHuKe. [Tono6HbIE
TPEYroOJIbHUKU. Tpu
MPU3HAKa TTO100US
TPEYTrOJIbHUKOB.
[Ipumenenue nmogodust mpu
pELIEHUHN IPAKTUUECKUX
3a1a4

TpeyrosbHUKa. Tpanenus, eé

IIpoBoaAUTH MOCTPOCHHS C IIOMOILBIO
LUPKYJIS U JINHEWKU C UCIIOJIb30BaHUEM
TeopeMsl Dajieca U TEOPEMBI O
IIPONOPLUMOHAIBHBIX OTPE3KaX, CTPOUThH
YETBEPTHIN NPONOPLUOHAIBHBIA OTPE3OK.
IIpoBoauTh 1OKA3aTENBLCTBO TOTO, YTO
MeJIMaHbl TPEYTOJIbHUKA IIEPECEKAIOTCA B

OJIHOM TOYKE, 1 HAXOAUTH CBS3b C
LIEHTPOM MacC, HAXOAUTh OTHOLICHUE, B
KOTOPOM MEJMaHBbI IEIATCA TOYKOM UX
IepeceYeHusl.

Haxoauth no00HbIE TPEYTOIBHUKY HA
TOTOBBIX YepTEXKAX C yKa3aHUEM
COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.

Pematsp 3axauu Ha Mog00HbIE
TPEYTOJIBHUKH C TOMOILBIO

CaMOCTOSATENIBHOIO IIOCTPOCHHUS YEPTEKEN

Y HaXO0KJIeHUs TOJJOOHBIX TPEYTOJIbHUKOB.

HpOBOIlI/ITb A0oKa3aTeJabCTBaA C

IrcoOMCTpHUH

O3HAKOMHMTBHCH C MOCTPOCHUEM C
MOMOIIBIO ITUPKYJIS U JTUHEHKH C
UCIIOJIb30BaHue TeopeMbl Paneca u
TEOPEMBI O MPOMOPIHOHATBHBIX
OTpe3Kax, YeTBEPTOTO
MPOTOPIIMOHAIIBHOTO OTPE3Ka.
O3HAaKOMHTHCH € 10KA3aTEJILCTBOM
TOTO, YTO MEJUAHBI TPEYTOILHUKA
NIEPECEKAIOTCs B OJIHOM TOUKE, HAXOAUTh
OTHOIIIEHUE, B KOTOPOM MEIUAHBI JICTIATCS

TOYKOM MX MEepEecedyeHus ¢ Onopou Ha

YEPTEK.

Haxoauthb mogo00HbIE TPEYTOJILHUKHT HA

TOTOBBIX UYEPTEKaX C yKa3aHUEM

COOTBETCTBYIOIIUX MPU3HAKOB MOA00US.
PemaTp 331241 Ha 10I00HBIE

TPEYTOJIbHUKU C TOMOIIIbIO TOTOBBIX

YePTEeKEW U HaXOXKJICHHSI TOJOOHBIX

TPEYTOJIbHUKOB.



UCITIOJIb30BAaHUEM MTPU3HAKOB MOJ00US.
Jloka3pIBaTh TPH MPU3HAKA [TOA00US
TpeyroibHUKOB. IIpMMeHATH NoTyYyeHHbIE
3HAHUS [IPHU PEIICHUN T€OMETPUUYECKUX U
IIPAKTUYECKUX 3a7a4. 3HAKOMHUTBCH €
HCTOpHell pa3BUTHUSI TEOMETPUHN

O3HAKOMHTBCH C 10KA3ATEIbCTBOM
TpeX MPU3HAKOB MO00us
TpeyroiibHUKOB. [IpUMeHATH
MOJIy4YE€HHBIE 3HAHUS [P PEIICHUN
F€OMETPUUYECKUX U MPAKTUUYECKUX 3a]1a4 C
ONOPO Ha YEPTEK.
3HAKOMHUTBLCS ¢ HCTOPUEN Pa3BUTHS
reoMeTpuu

IInomane. Haxoxnenue
IJIOIIAEH TPEYTOJIbHUKOB
¥ MHOTOYTOJIbHBIX (PUTYP.

ITmomanu momoOHBIX

¢uryp
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CBoHcTBa mIOMIaIeN
reOMEeTpUIECKUX (puryp.
Dopmynbl A IUIOMIAIN

TPEYroJIbHUKA,
napasuiesiorpaMma,
Tpaneuuu. Beraucinenue
IUIOLIA/ICH CIOKHBIX UTYP.
[Mnomanu puryp Ha
KJIeT4aToi Oymare.
[Tnomanu momo6HBIX uryp.
3ajaun C NPaKTUYECKUM
coaepxxanueM. Pemenue
3a/1a4 C MOMOUIBI0 METOA
BCIOMOTATEJIbHOM TIOIIAIN

OsJiageBaTh NePBUYHBIMHU
npeacTraBjJeHUsIMH 00 o011el Teopun
wiomaau (Mepsel), popmMyIupoOBaThH
CBOWCTBA IIJIOUIA]TH, BEISICHITD UX
HarJsIHBIA CMBICI. BBIBOAMTH (GOpMYIIBI
TUTOINAAN TTApaJIeIOTpaMMa,
TPEyroJIbHUKA, Tpaneuuu u3 Gopmyis
IUIOLIA/IM IPSIMOYTOJIbHUKA (KBajapaTa).
BeiBoauTs hopmysibl miomanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA Yepe3
JIMAarOHAIN U YTOJI MEXIY HUMH.
Haxoautp momanu gpuryp,
n300pakE€HHBIX HA KJIeT4aTol Oymare,
HCI0JIB30BaTh pa3dueHne Gurypsl Ha
YacTH U JJOCTpauBaHUeE.
Pa30upaTh npuMepsbl UCTIONIB30BaHUS
BCIIOMOTATENIbHOW TUIOINAAM ISl PELIeHUs
TE€OMETPHYECKUX 3a]1aY.
Haxoauth mnomaay mnogo0HbIX GUryp.
BbIyucasiTh TUIOMAIN Pa3InIHbIX
MHOTOYTOJIBHBIX (puryp. Pemarts 3axaun
Ha IJIOMIA/Th C MTPAKTHYECKIM
coJiepKaHueM

BCIIOMOTaTeIbHOM mIomanaun ajisd peicHusd

OBiajgeBaTh NePBUYHBIMH
npejacTaBjIeHuAMHU 00 o01Iei Teopun
wiomaau (Mepsl), (popMyJIMPOBATH
CBOWCTBA IUIOMIA/IU, BBISICHATH UX
Harsa b cMbIci. Il puMeHaTs
(bopMyIIBI IIIONIAIM TTapaliesiorpaMmma,
TPEYTrOJIbHHUKA, TPATICIHH.
IpumensaTs GopMyIbl TUTOIIAIH
BBIITYKJIOTO YETHIPEXYTOIBHIKA Yepe3
JIMarOHAIM U YTOJI MEXIY HUMH C OITOPO
Ha yepTexx. HaxoauTts rtomanu ¢uryp,
M300paXKEHHBIX HA KJIeT4aToi Oymare,
HCI0JIb30BAaTh pa30ueHne GUrypsl Ha
YacTH U JOCTpauBaHUeE.
Pa30upaTrh npuMepsbl UCIIOJIb30BaHUS

TreOMETPUUECKUX 3aJ1a4 C TTOMOILIbIO
yuuTens (Ipu He0OX0IUMOCTH).
HaxoauTthb muomaau noJo0HbIX GUryp ¢
OIOPOM Ha YEPTEXK U AIITOPUTM PELICHUS
JAHHBIX 3a/1a4.
BbIuucasI T TUTOIAIHN Pa3InIHBIX
MHOT'OYTOJIBHBIX (PUTYp € OMOpoif Ha
yepTek. Pemiath 3agaum Ha TUTOIIAAb C

MPAKTUYCCKUM COACPKaHUCM




O3HaKOMHTHCS C A0Ka3aTeJIbCTBOM

Joxa3biBath Teopemy [ludaropa,

VYTIbl B OKPY>KHOCTH.
BrrcaHnHbIe M OITHCAaHHBIE
YEeThIPEXYTOJIbHUKH.
KacarenpHbIe K
okpyxkHocTu. Kacanue
OKPY’KHOCTEHN

YTJIBI, YTOJ MEXY
KacaTeJIbHOU U XOPIIOM.
VYTrIbl MEXIY XOpAaMHU U
CeKyluMu. Brincanusle u

OIMCaHHbIE
YeThIPEXYTOJIBbHUKH, UX
MIPU3HAKU U CBOMCTBA.

IIprMmeHeHne 3TX CBOMCTB

Teopema IIudaropa u 10 Teopema IIudaropa, u eé
Hayaja TPUrOHOMETPUHU npuMeHenue. Onpenenenue HCIOJIb30BATh €€ B IIPAaKTHYECKUX  |TeopeMsl [Iudaropa, nenonp3oBarh €€ B
TPUTOHOMETPUUECKUX BBIYHCIICHUSX. [IPaKTUYECKUX BBIUMCIEHUSX C OIIOPOH Ha
GbyHKLIMH OCcTpOro yria ®opMy. IHpPOBaTH OINPE/IEIECHUS 4epTexK.
IPSIMOYTOJIBHOT'O TPUTOHOMETPUYECKHUX (PYHKIUI OCTPOTO ®opMyJIMPOBATh OIIPEJIEIECHUS
TPEyroJbHUKA, yIJjia, HPOBEPSITh UX KOPPEKTHOCTb. TPUTOHOMETPUUYECKHUX (PYHKLUI OCTPOro
TPUTOHOMETPUUECKHE BbIBOAMTH TPUTOHOMETPUYECKUE yria, IPpoOBepsATh UX KOPPEKTHOCTb.
COOTHOILIEHUS B COOTHOILIEHUS B MPSMOYIOJIbHOM O3HakoMHUTBhCH C
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE. TPUTOHOMETPUUECKUMH COOTHOILIEHUSIMU
TpeyroibHuke. OCHOBHOE HcceaenoBaTh COOTHOUICHUS MEXKIY B IIPSIMOYTOJIHOM TPEYTOJIbHUKE.
TPUTOHOMETPHUUECKOE CTOPOHAaMU B IIPSIMOYTOJIBHBIX O3HAKOMHTBCS € COOTHOLIEHUSIMU
TOXJIECTBO TpEeyroJibHUKax ¢ yriamu B 45° u 45°; 30° | mexay CTOpOHaMU B MPSMOYTOJIBHBIX
u 60°. TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30°
Hcnoab3oBath GopMysbl IPUBEACHUS U u 60°.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, O3HakoMHuThCS ¢ HopMyTamMu
JUIl HAXOKICHUSI COOTHOLLICHUH MEXTy IPUBEJICHUS U OCHOBHOE
TPUTOHOMETPHUECKUMH () YHKITHSIMA TPUTOHOMETPUUECKOE TOXKIECTBO JUIsS
Pa3UYHBIX OCTPHIX YIJIOB. HaXO0XKJICHHUS COOTHOIIEHUH MEXIy
IIpuMeHSITH OTy4YEeHHbIE 3HAHUS U TPUTOHOMETPUUECKUMH (DYHKIUAMU
YMEHHSI IIPU PELICHUH TPAKTUYECKUX pa3IMYHBIX OCTPBIX YIJIOB.
3ajad. IIpumeHATH NOTYYEHHbIE 3HAHUS U
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSA YMEHHSI [IPU PELIEHUH TPAKTUYECKUX
reoMeTpun 3a/1a4 C OMOPOM Ha CXEMATUYECKUI
YEPTEXK.
3HAKOMMTBCS € MCTOPUEH Pa3BUTH
reOMETPUHU
13 Brnincanneie n neHTpanbHbie @OpMYJIHPOBATH OCHOBHBIE ONIPEACIECHUS, ®opMyJIMPOBATh OCHOBHBIE
OTpe/ieNieHus], CBSI3aHHbIE C yIJIaMU B

CBS3aHHbBIE C yIJaMH B Kpyre (BIUCaHHBIN

yroJj, HeHTpaibHblil yron). Haxoaurs

BIIMCAHHBIE YTJIbl, ONUPAOLINECS HA OJTHY

AYTY, BBIYUCJIATD YIJIBI C ITIOMOIIBIO

TEOPEMBI O BIIMCAHHBIX YyIjiaX, TCOPEMBI O
BIIMCAHHOM LIeTI:IpéXyTO.]'H:HI/IKe, TCOPCMBI O

LOCHTPAJIbHOM YTIIC.

I/ICCJIeZ[OBaTb, B TOM YHCJIC€ C IOMOIIBIO

Kpyre (BIIUCAHHBIN yrojl, eHTPaTbHbIA
yrou). Haxoauthb Ha yepTexe
BITMCAHHBIE YTJIbI, ONIUPAIOIINECS HA OJHY
YTy, BBIYHCIATH YIIIBI C TOMOIIBIO
TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O
BITMCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI
0 LIEHTPAJIILHOM YTJIE C ONOPON Ha




P peILICHUU
reOMEeTPUUYECKUX 3a7au.
B3aumHoe pacnionoxenue
JBYX OKPYXHOCTEH, 001ue
KacaTtenbpHble. Kacanue
OKpY>KHOCTEH

U (POBBIX PECYPCOB, BIIMCAHHBIC U
OTIMCAHHBIC YETHIPEXYTOIBHUKH,
BbIBOJIMTH UX CBOMCTBA U MPU3HAKHU.
Hcnoab30BaTh 5TH CBOMCTBA M IPU3HAKU
P PEIICHUHU 3a/1a4

YEPTEK.
Pacno3naBath, B TOM YHCIIE C TOMOIIbIO
U(POBBIX PECYPCOB, BIIUCAHHBIC U
OTHCAHHBIE YETHIPEXYTOJIbHUKH,
Ha3bIBaTh UX CBOWCTBA U NMPU3HAKHU C
ONOPO Ha CXEeMaTUYECKUHN YEPTEK.
Hcnosb30BaTh 3TH CBOMCTBA U MPU3HAKU
IIPU PEIICHUU 3324

[ToBTOpenue, o6o0IIeHNE 4 IToBTOpEHNE OCHOBHBIX PemaTe 3aa4M Ha IOBTOpEHUE, PemaTe 3a1a4M Ha IOBTOpPEHUE,
3HaHUHI IIOHATUI U METOJIOB KYPCOB WJUTFOCTPUPYIOLUE CBA3U MEXKIY WUTFOCTPUPYIOLIUE CBS3H MEXIY
7 u 8 xinaccos, 00001IEeHNE pa3IMYHBIMU YaCTAMU Kypca pa3IUYHBIMU YaCTAMHU Kypca ¢
3HAHWUMI UCITOJIB30BAHUEM CXEMATUYECKUX
YEPTEIKEU U OIIOPHBIX CXEM
OBIIEE KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuoreka [JOK
CUHYCOB. Penienne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnmnoreka HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 Bexcropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5 01? YKHOCTH U TLJIO y; b Kpyra g 8 bubmmorexa [TOK
Py IlI Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bu6mmoreka [IOK
6 6
Jpmiketis I0CkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 7 5 bubnmnorexka HOK
3HaAHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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OcHoenbvle 6uobl OesmenbHocmu

B OKPY>KHOCTH

AJIEMEHTBHI MTOT00HBIX
¢uryp. Teopema o
IIPOU3BEJICHUN OTPE3KOB
XO0pJA, Teopema o
IIPOU3BEJICHUN OTPE3KOB
CEKYILHX, TEOPEMA O
KBaJlpaTe KacaTeabHOM.
IIpuMeHeHne B pemeHun
reOMETPUYECKUX 3a1a4

peoOpa3oBaHuU MOA0OUS.
Haxoauths npumeps! nogodus B
OKpY>KaroIleW 1eVCTBUTEIBLHOCTH.
BopIBOAUTH METpUUECKHE COOTHOIIECHUS
MEXKY OTPE3KaMHU XOPH, CEKYIIUX U
KacaTeJIbHbIX C UCIIOJIb30BaHUEM
BIIMCAHHBIX YTIIOB M MOJOOHBIX
TPEYroJbHUKOB. PemaTb reomeTrpuyeckue
3a/1auy ¥ 33J1a4M U3 pealbHOM KU3HHU C
HCITOJIL30BAHUEM MTOJOOHBIX

Haumenoeanue pazoena Konuuecmeo, Ocnosenoe codepiicanue OcHogHble 6u0bl OesimenbHOCmU
(memwt) Kypca uacoe odyuarouuxcs ooyuarwuuxcsa c OB3
Tpuronomerpusi. Teopembl 16 Onpenenenue @®opMyIHPOBATH ONpe/IeIeHH s ®opmMy/IMpPOBAThH ONpeAeIeHUs
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUECKHUX TPUTOHOMETPHUSCKUX (PYHKIIMHA TYMBIX U | TPUTOHOMETPHUYECKHUX (YHKIIHMH TYIBIX U
Pelienue TpeyroibHUKOB dbyakumi yriaos ot 0° 1o MPSAMBIX YTJIOB. MPSIMBIX YTJIOB.
180°. ®opmyisl BbiBoauTh TEOpEMY KOCUHYCOB M TeopeMy| OCBOMTBL TEOpEMY KOCUHYCOB U TEOPEMY
npuseneHus. Teopema CHUHYCOB (C paJllycOM OMHCAHHOMN CHUHYCOB (C paJllycOM OMHCAHHOMN
KOCHUHYCOB, TEOpEMA OKPYKHOCTH). OKPYKHOCTH).
cuHycoB. Pemenue BoiBoguts popmyJibl Ajst BorunciaeHusi | OcBoUTH (popMyJibl 115l BBIYMCICHUS
TPEYTrOJIbHUKOB. IUIOIIA/Iell ¢ HCIOJIb30BAHMEM TeopeM | ILIOIA/ieil C MCIOJIb30BaHHEM TeopeM
[IpakTuueckoe npuMeHeHne | TpUroHoMeTpuu (dhopMyia IOIaIu TpUroHomerpuu (hopmyna riomaau
JIOKa3aHHBIX TEOPEM TPEYrojbHUKA YE€PE3 ABE CTOPOHBI U YTOJl | TPEYroJbHUKA YEpE3 JABE CTOPOHBI U YroJl
MeXay HUMH, (popMyra Mmiomaam MEXy HUMH, (hOpMyJIa MI0Iaan
YEeTHIPEXYTOJIbHUKA YEPE3 €0 JUArOHAIN 1| YETHIPEXYTOJIbHUKA YEPE3 €ro JUaroHalIu 1
YTOJI MEXAY HUMH). YTOJI MEXKAY HUMH).
Pemarb TpeyrojsibHUKH. Pemars npaktuyeckue 3aaaud,
Pemathb npakTuueckue 3agauy, CBOJAIIMECS K HAXOXKJECHUIO PA3IUYHBIX
CBOJISIIMECS K HAXOXKJIEHUIO PA3IUYHBIX AJIEMEHTOB TPEYroJIbHUKA C OTIOPO Ha
2JIEMEHTOB TPEYTOJIbHUKA YepTeK U MOMOIIBIO yuuTens (Ipu
HE00XO0JIMMOCTH).
[Ipeo6pa3zoBanue nomoodus. 10 IlonsiTe o OcBauBaTh NOHSITHE TPEOOPA3OBaAHUS OcBauBaTh NOHAITHE [TPEOOPa3OBaHU
Metpuueckue peoOpa3oBaHuU MOA0OUS. noyobus. UccaenoBaTh OTHOIIEHUE no100us1. O3HAKOMHUTBCS € OTHOIIEHUSMU
COOTHOIIEHUS CoOTBETCTBEHHBIE JMHEHHBIX 3JIEMEHTOB QUTYp NPU JUHEHHBIX 3JIEMEHTOB (QUTYp MpU

npeoOpa30BaHUU M0100US.
Haxoauts npumeps! nogodus B
OKpY>KarollIeH 1eVCTBUTEIBHOCTH.
IIpuMeHATh METPUYECKUE COOTHOILICHHUS
MEXKIYy OTPE3KaMU XOpJ, CEKYIIUX U
KacaTeJIbHbIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YTIIOB M MOJOOHBIX
TPEYTOJIBHUKOB C OTIOPOM Ha YEPTEXK.
Pemate reoMmerpudeckue 3a1auu U 3aa4u
W3 peaJbHOM )KU3HU C UCIIOJIb30BAaHUEM




TPEYroJIbHUKOB

MOJAOOHBIX TPEYTOJILHUKOB C OMOPOI Ha
YepTexk U MOMOLIBIO yuuTens (mpu
HEO0OXOIMMOCTH).

Bexrops!
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Omnpenenennue BEKTOPOB,
CJIO)KCHHE U BBIUNTAHUE
BEKTOPOB, YMHO)KEHHE
BEKTOPA Ha YUCJIO.
Pusnueckuii u
TE€OMETPUUYECKUN CMBICT
BEKTOpOB. Paznoxenue
BEKTOPA 110 IBYM
HEKOJUJIMHEApHbIM
BEKTOPaM.
Koopaunatsl BekTopa.
CkansipHO€ IIpOU3BEIEHUE
BEKTOPOB, €r0 IPUMEHEHNE
JUISL HAXOXKICHUS JUIMH U
yrioB. Pemenue 3amay ¢
IIOMOUIBIO BEKTOPOB.
IIpuMeHeHne BEKTOPOB AJIA
pereHus 3a1a4 GU3NKU

Hcnoab3oBaTh BCKTOPBI KaK

HaIpaBJIEHHBIE OTPE3KH, HCCJIeI0BATH
reOMEeTPUUECKUH (TIepeMeLIeHNE) U
(buzmdeckuii (Cuiaa) CMBICIBI BEKTOPOB.
3HaTh onpeiesieHUsl CYMMBI M Pa3HOCTH
BEKTOPOB, YMHOXKEHUS BEKTOpa HA YHCIIO,
HCCJIe0BATh T€OMETPUYECKUN U
(bu3HYECKU CMBICIBI ATUX OTEPAIIHiA.
PemaTtp reomeTpryueckue 3a1a4u ¢

HCIIOJIb30BAHUEM BCKTOPOB.

PackinagbiBaTh BEKTOp IO IBYM

HCKOJUIMHCAPHBIM BCKTOpAM.

Hcnoan3oBaTh CKaJIIpHOC IMTPOMU3BCACHUC
BEKTOPOB, BBIBOAUTDH €TI0 OCHOBHBIC

CBOMCTBA.

BbIuucasite CyMMy, pa3HOCTb U
CKaJISIpHOE MPOU3BEJCHIE BEKTOPOB B

KOOpAuHaTax.

IIpumeHATH CKaJIIpHOE TPOU3BEICHUE
JUIS HAXOKJICHUS JJTUH U YTJIOB

Hcnosb30BaTh BEKTOPHI KaK
HaIlpaBJIEHHBIE OTPE3KH, HCIIOJIb30BATh
reOMETPUYECKUM (TIepeMenIeHIE) U
(buzmdeckuii (Cuiaa) CMBICIBI BEKTOPOB.
3HaTh onpeaeieHUsi CYMMBI U pa3HOCTH
BEKTOPOB, YMHOKEHHUSI BEKTOPA HA YUCIIO,
NOHMMATB F€OMETPUUECKUN U PU3NYECKUI
CMBICJIBI 3TUX onepanui. Pemarb
F€OMETPUYECKHE 3aa4U C UCIIOIb30BAHUEM
BEKTOPOB C OMOPOIl Ha TOTOBBIA YEPTEK.
PackaaapiBaTh BEKTOP 10 IBYM
HEKOJUIMHEAPHBIM BEKTOpaM C
VCITOJIb30BAaHUEM OIIOPHOM CXEMBL.
Hcnosb30BaTh CKAIPHOE POU3BEACHUE
BEKTOPOB.
BoruucasaTs cymMMy, pa3HOCTb U CKaJISIPHOE
IIPOU3BEJICHNE BEKTOPOB B KOOPAMHATAX C
HCII0JIb30BAaHUE OMOPHBIX CXEM.
IIpuMeHsTH CKaIsIpHOE MPOU3BENCHUE IS
HAaXOKJICHU JIMH U YTJIOB C
HCIIOJIb30BAHUEM OITOPHBIX CXEM

JlexapToBBI KOOPAVHATHI
Ha IIOCKOCTH

JlexapToBBI KOOPAMHATHI
TOYEK Ha IUIOCKOCTH.
YpaBHEHHE NPAMON.

YpaBHEHNE OKPYKHOCTH.

Koopannarts! Touek

IIEpECEYEHMS OKPYKHOCTH U

IPSAMOM.
MeTtoa KoopAMHAT IPU
pEIIeHNU T€OMETPUUYECKUX

3aaaY, MPaKTUYCCKUX 3aaav

OcBanBaTh NOHATHE IIPIMOYTOJIBHON
CUCTEMBI KOOPAMHAT, 1EKapTOBBIX

KOOpAUHAT TOYKH.

BbIBOAUTH ypaBHEHUE IPSIMOU U
OKPYKHOCTH. BbI1€/ISITh TIOJIHBIN KBapaT
JUISL HAXO0XKACHUS LIEHTPA U paauyca
OKPYKHOCTH I10 €€ YPABHEHHUIO.
PemaTe 3a1a4M Ha HAXOXKICHUE TOUEK
IIEPECEUECHMS TIPSIMBIX U OKPYKHOCTEM C
IIOMOILBI0 METO/1a KOOPAHHAT.

OcBanBaTh NOHATHE IIPIMOYTOJIBHON
CHCTEMbI KOOPJIMHAT, AEKapTOBBIX
KOOPJWHAT TOYKH.

O3HaKOMHUTBCS € ypaBHEHHEM TPSIMON U

OKPY>KHOCTH.

PemaTs 6a30Bble 32Ja4M Ha HAXOXK/JICHHUE

TOYEK TePeCeUCHHS MPSIMBIX M OKPY)KHOCTEH

C TMIOMOUIbIO METO/Ia KOOP/MHAT.

Hcnonb30BaTh CBOMCTBA YTIOBOTO

KO3 pHUIMEHTa MPSIMOM NPH peIIeHUH




Hcnosb30BaTh CBOMCTBA YIII0BOIO
kod(durmenTa npsAMoil mpu pereHun
3a/1ad4, I ONPEAEIICHUs PACIIOIOKECHUS
MPSMOM.

IIpuMeHSATH KOOPMHATHI MIPU PEIICHUU
F€OMETPUYECKUX U MTPAKTUYECKHX 3a/1ad,
JUISL IOCTPOEHMSI MAaTEMaTHYECKUX
MoJieJiel peasbHbIX 3a/1a4 («METO
koopauHaT»). [loab3oBaTbes 11
MIOCTPOCHHUSI U UCCIIETOBAHUH LIU(DPOBBIMU
pecypcamMu.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS
reoMeTpun

3a/1a4, JUIs OIPEEIICHUS PACTIONOKEHUS
IPsIMOM C UCTIOJIb30BAHUEM CXEMATHYHBIX
YEpTEKEN.

IHonb30BaTHLCS 17151 IOCTPOEHUS U PELLICHUS
3a7a4 UPPOBBIMU pECYpCaMHu.
3HAKOMUTBCSA C HCTOPHEN Pa3BUTHS
reOMETpUU

[IpaBunbHbBIE
MHOTOYTrOJIbHUKHU. J[nnHa
OKPY’KHOCTH U IUIOLIAb
Kpyra. Beruucnenue
IJI0IIAAEeH

IIpaBunbpHbBIE
MHOT'OYTOJIbHUKH. Yuciio 7.
JnuHa OKpyXKHOCTH, IyTH
OKPYKHOCTH.
Pannannas mepa yria.
[Tmomaae kpyra, cekropa,
CErMEHTa

®opMyJIMpPOBaTh OIPE/IEICHNE
IIPABWJIBHBIX MHOTOYTI'OJIbHUKOB,
HAXOUTh UX JJIEMEHTHI.
ITosb30BaTBLCSI TOHATHEM JUIMHBI
OKPY’KHOCTH, BBEIEHHBIM C ITIOMOILBIO
IIPABUJIBHBIX MHOTOYTI'OJIbHUKOB,
onpeaeasTh YUCIO T, JJIUHY IyTU U
paauannyio mepy yria. Ilposoants
nepexo/ OT paJMaHHON MepHI yriaa K
IpagycHOI U Ha00OPOT.
OnpenensaTs monane Kpyra.
BoiBoauTs (hopmyJibl (B rpagycHoO u
panuaHHON Mepe) A IIHH JYT,
IUTONIAZIEH CEKTOPOB M CETMEHTOB.
Boruucasite riomanau Gpuryp,
BKJIIOYAIOIIUX 3JI€MEHTHI OKPY>KHOCTH
(kpyra).
HaxoauTsp muiomaay B 3aa4ax peajibHOM
JKU3HU

®opMy.THPOBATH OTIPE/ICICHUE
IPaBUJIbHBIX MHOI'OYTOJIbHUKOB, HAXOAUTh
HUX 3JICMCHTHI.
ITob30BaTHCSA MOHATHEM JTTMHbI
OKPY>KHOCTH, BBEJACHHBIM C IIOMOLIBIO
MPaBUIBHBIX MHOT'OYTOJIbHUKOB,
onpeneasaTb YUCIO T, JIIUHY IYTU U
panuaHHyto Mepy yria. [IpoBoauts
nepexoj OT paJuaHHON Mepbl yria K
rpagyCcHOM U HA0OOPOT C UCIIOJIB30BAHUEM
OTIOPHBIX CXEM.
OnpeaensiTe 1ionaab Kpyra.
O3nakoMuTheA ¢ popmysamu (B
rpalyCHOM U paguaHHON Mepe) s JUTHH
JyT, TUIOIAeH CEKTOPOB U CETMEHTOB.
BoruncasTs miomaau ¢uryp,
BKJTIOYAIOIIIUX JIEMEHTHI OKPYXHOCTH
(kpyra) ¢ UCIOJIb30BaHUEM OMOPHBIX CXEM U
CXEMaTHYECKHX YepPTEkeH.
HaxoauTsp 1uiomaay B 3aa4ax peaibHOM
KHU3HU




JIBH>KEHUS TUNIOCKOCTH

ITonsaTHe 0 ABMIKEHUH
mockoctu. [lapannenbHbiid
MepeHoc, MOBOPOT
[Ipumenenue npu pemieHUuu
3a7a4

Pa3ouparts npumepsl, WILTIOCTPUPYIOIIHE
MOHSATHUSA JBUKEHUS.
®opmyaMpoOBaTh ONpPEICICHUS
rapajuieJIbHOTO IEPEHOCca, TOBOPOTA U
0CEBOM CUMMETPUH. BBIBOAUTH UX
CBOMCTBA, HAXOAMTh HETIOJABUKHBIE TOUKH.
HaxoauTh HEHTPBI U OCH CUMMETPHUIA
npocreimux ¢puryp. llpumensaTs
napajuieIbHbIN MEPEHOC U CUMMETPHIO TTPU
pELICHNU T€OMETPUYECKUX 3a1a4
(pa3buparts npumepsi). Mcnosb3oBaTh
JUTSl IOCTPOEHUS ¥ UCCIIEI0BAaHUM

(G POBBIE PECYPCHI

Pa3oupartb npumepsl, WILTIOCTPUPYIOIIHE
MOHSITUS TBUKCHHUS.
®opmyaMpoOBaTh ONpPEICICHUS
napasuieIbHOrO MepeHoca, oBOpoTa U
OCEBOW CUMMETPHUH.

HaxoauTh LIEHTPBI U OCU CUMMETPUIA
MpOCTEHIIHX QUTYP C TOMOIIBIO YUUTEIIS
(npu HeoO6xoauMocTH). [IpuMeHATH
napajvieIbHbIN NEPEHOC U CUMMETPHIO TIPU
pEIIeHNU T€OMETPUYECKUX 3a/1a4
(pa3buparts npumepsi). Mcnosib3oBaThb s
MOCTPOCHUSA U pelleHus 3a1a4 U poBbIe

pecypchl

[ToBTOpenue, o6001IEHNE,
cHUCTEMaTHU3alMs 3HAHUI

[ToBTOpEHNE OCHOBHBIX
MOHSITUA UMETOJIOB KypCOB
7-9 xiaccoB, 00001IEHNE U

CUCTEMAaTH3aLVsl 3HAaHUM.
IIpocreiimne
reoMeTpruecKkue Gurypsl u
ux cBoiictBa. U3mepenne
TEOMETPUUYECKUX BEJIMYUH.
TpeyrospHUKH.
[TapamiensHble 1
NEePIEeHIUKYIIPHbIE
IpsIMBIE.
OKpy’>KHOCTb U KpYT.
I'eomeTpuueckue
MOCTPOEHUS. YTIbI B
OKpY>KHOCTH. BriricaHHbIE 1

OIHMCaHHbIE OKPYKHOCTHU

Y OKPY’KHOCTB.
YeTsIpEXYrOJIbHUKHY.
Bnvcannsle 1 onucaHHbIe

MHOTOYroJNbHUKOB. [IpsMasi| OKpy)XHOCTHU U IUIOLIAU Kpyra, o0béMa

OnepupoBaTh NOHATUSIMH: DUTYDA,
TOYKa, [IpsiMasi, yroJl, MHOTOYTI'OJIbHUK,
paBHOOEPEHHBIN U PaBHOCTOPOHHUM
TPEYrOJIbHUKH, IPSIMOYTOJIbHBIN
TPEYroJbHUK, Me/INaHa, OucceKTpuca u
BBICOTA TPEYTOJIbHUKA, NTapajlIesIorpamm,
poMO, MpSMOYTOJILHUK, KBaJIparT,
Tparnenus; OKpyKHOCTb, KacaTeJIbHas;
paBeHCTBO U nojodue duryp,
TPEYrOJIbHUKOB; NapaJUIEIbHOCTD U
NEePNEeHIUKYISIPHOCT MPSIMBIX, YTOJI
MEXy NPSMBIMH, CHMMETPHS
OTHOCHUTEJIbHO TOYKH U MPSMOM; UIMHA,
paccTosiHue, BeIMYMHA yIJ1a, IUIOMAb,
epUMETp.
Hcnouab3oBarh (popmylibl: iepuMeTpa U
IJIOLIAI1 MHOTOYT'OJIbHUKOB, JIJTUHBI

MPSIMOYTOJIBHOTO NTapajuieienunesia.
OnepupoBaTb NOHATHAMM:
MPSIMOYTOJIbHASI CUCTEMa KOOP/IMHAT,

OnepupoBaTh noHATUSIME: DUTYpa,
TOYKa, MpsAMasi, yroj, MHOTOYT'OJIbHUK,
paBHOOEPEHHBIN U PaBHOCTOPOHHUM
TPEYTOJbHUKH, IPSIMOYTOJIbHBIN
TpEeYroibHUK, MEIMaHa, OucceKkTpuca u
BBICOTA TPEYTOJbHUKA, TapaJlIeIorpamMm,
POMO, TPSIMOYTOJIBHUK, KBAJPaT, TPATICITHS;
OKPYKHOCTB, KacaTeJIbHasi; paBEHCTBO U
nosnobue uryp, TpeyrojabHUKOB;
HapaeNbHOCTh U MEPIEeHAUKYISIPHOCTD
NPSIMBIX, YTOJI MEXY TPSIMBIMH,
CUMMETpPHsI OTHOCUTEIBHO TOUKH U MPSMOH;
JUTMHA, PACCTOSIHUE, BEJTMUMHA YTJIa,
IUI0IA/b, IEPUMETP.
Hcnoan3oBath GpopMyJibl: iepuMeTpa U
IUTOIIAI MHOTOYTOJIbHUKOB, JUTUHBI
OKPYXHOCTH U IIOIIAIN Kpyra, o0béma
MPSIMOYTOJIBHOTO MapaJuiesenumeaa.
OnepupoBaTh NOHATUSIMH:
NPSIMOYTOJIbHASL CHCTEMa KOOP/IMHAT,
BEKTOp; UCMOJIb30BATh 3TH ITOHITHS JJIS

YCTBIPCX YT OJIbHUKU.

BEKTOP, HCNOJBb30BATb OTHU ITOHATUA IJIA

NpCACTABJIICHUS NAHHBIX U PCIICHUA 3a/1a4, B




Teopema [Tudaropa u
Hayvaja TPUTOHOMETPHH.
Pemenue o0mumx
TPEYroJbHUKOB.
IIpaBunbHbIE
MHOTOYT'OJIbHUKHU.
[IpeoOpazoBanus
IJIOCKOCTH.
Juxenus. [TogoOue.
Cummerpusi.
[lnomane. Beruncienune
wiomanei. [lnomamu
MoI00HBIX (uryp.
JlexapToBbI KOOPIMHATHI HA
IIJIOCKOCTH. BexTopsl Ha
TJIOCKOCTH

MpEeACTaBICHUS JAaHHBIX U PEILICHUS 3a1a4,
B TOM YHCJIC U3 JIPYTUX YIECOHBIX
MPEAMETOB.

PemaTp 3a1aumM Ha TOBTOPEHNE OCHOBHBIX
MOHSATUHN, WUTIOCTPALIMIO CBS3EH MEXITY
pa3IMYHBIMM YacTsAMH Kypca. Boiouparh
MEeTO/I JIJIsl PEILICHUS 3a/1a4U.
PernaTth 3aaa4u U3 IOBCEIHEBHOM KU3HU

TOM YHUCJI€ U3 JPYTUX Y4eOHBIX MPEIMETOB
C HCIIOJIb30BAHUEM OTIOPHBIX CXEM U
YEpTEKEN.

Pemarp 3a1a4u Ha TOBTOPEHUE OCHOBHBIX
MOHSTUH, WUTKOCTPALIMIO CBSI3EU MEXIY
pa3IMYHBIMU YacTSIMH Kypca C
HCMOJIb30BAHUEM ONIOPHBIX CXEM U
yepTexKen.

PemaThb 3aga4u 13 IIOBCEAHEBHOM KU3HU C
HCIIOJIb30BAHUEM OMOPHBIX CXEM U
YEpTEKEN.

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME
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Y4eOHblil Kypc «BepoSiTHOCTb U CTATUCTHKA»

IHHOACHUTEJIBHASA 3AIINCKA

B coBpemenHOM mHMGPOBOM MHpPE BEPOSTHOCTh WM CTATUCTHKA MPHOOPETAIOT BCE OOJBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHHS MPAKTUYECKHX NPUIOKEHUH, TaK U UX POJIM B OOpa30BaHMUHU,
HEOOXOMMOM KaXJOMYy 4eJOoBeKy. Bospactaer uucio npodeccuil, Ipu OBIAJCHUH KOTOPHIMHU
TpebyeTcst Xopoiasi 6a3oBas MOArOTOBKA B 00JaCTU BEPOSTHOCTH M CTATHUCTUKHU, Takas MOATOTOBKA
Ba)KHA JJIs IPOJIOJKEHUS 00pa30BaHMsl U 1JIs YCIIELIHOM Npo(ecCHOHaIbHON Kapbephl.

Kaxxnplii 4enoBek MOCTOSIHHO MPUHUMAET PELICHUS HAa OCHOBE MMEIOLUXCSA Yy HEro JaHHbIX. A
Ui 0OOOCHOBAHHOTO NPHUHATHS pEIICHHs B YCIOBUAX HEAOCTaTKa MIM M30bITKa WHPOpPMaLUU
HE00XO0AMMO B TOM YHCIIE XOPOIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHUE.

VIMeHHO 1O3TOMYy OCTpO BCTajla HEOOXOAUMOCTh CGHOpPMHpPOBATH Yy OOy4aromuxcs
(YHKIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ceOs B KaueCTBE HEOTHEMIJIEMOW COCTaBIISIOIIECH
YMEHHE BOCHPUHUMATh M KPUTHUYECKH aHAIM3UPOBATh WH(OPMAIIHIO, TIPEICTABICHHYIO B Pa3IHYHBIX
¢dopmax, MOHMMAaTb BEPOSTHOCTHBIM XapakTep MHOTMX peaJbHBIX IPOLECCOB M 3aBHCHUMOCTEH,
IIPOU3BOIUTH NPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU NpUHLMIAMHU cOOpa, aHaiIM3a U NPEJCTABIICHUS
JaHHBIX W3 Pa3IHYHBIX cdep JKU3HU OO0IIeCTBa W TOCYAApCTBa MpHOOMAeT OOydYaromuxcs K
OOIIIeCTBEHHBIM MHTepecaM. M3yueHue OCHOB KOMOMHATOPUKM Pa3BUBAET HAaBBIKM OpPraHU3ALUU
nepebopa M mojcuéra yMcia BapUaHTOB, B TOM YHCIIE B IPUKIAJHBIX 3aJadax. 3HAKOMCTBO C
OCHOBAaMHU TE€OpPHUH TpadoB co3qaéT MaTeMaTHIECKUii PyHAaMeHT st HOPMUPOBAHHS KOMIIETCHIINN B
obmact WHPOPMATUKM U TUPPOBBIX TEXHONOTUH. llpM W3ydeHHH CTATHCTUKA W BEPOSTHOCTH
oboramaroTcst MpeAcTaBIeHUusT OOy4aroIlMXcs O COBPEMEHHOM KapTHHE MHpa U METOAAX €ero
uccieloBaHusl, GopMUpYyeTCsl OHUMAHHUE POJM CTAaTUCTUKM KaK HMCTOYHMKA COLMAIBHO 3HAYUMOMN
nHGOPMAIINY 1 3aKJIAJBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cootBeTcTBHY ¢ JAHHBIMU LIENSIMU B CTPYKTYpE MIPOrpaMMbl yueOHOIo Kypca «BeposaTHOCTb U
CTaTUCTHKA» OCHOBHOT'O 00Iero 00pa3oBaHMs BbIIEICHBI CIEIYIOIIUE COAEPIKATEIbHO-METOJUUYECKIE
muauK: «lIpencraBieHne OaHHBIX M ONMCATENbHAs CTATUCTUKA», «BeposTHOCTB», «OneMeHTs
KOMOMHaTOpUKN», «BBeaeHue B Teoputo rpadosy.

Conepxanne nuHum «lIperncraBieHne JaHHBIX M ONUCATENIbHAs CTATHCTUKA» CIY)KUT OCHOBOM
s (opMUPOBaHUS HaBBIKOB paOOThl ¢ MHGpOpPMaLMEl: OT YTEHHUs] M MHTEpHpeTaluu nHpOpMaluy,
NPEJCTaBICHHON B Tabiuiax, Ha AMarpamMmax M rpadukax, a0 cO6opa, MpeacTaBIeHHs U aHaIU3a
JAHHBIX C HCIOJB30BAHUEM CTATUCTUYECKUX XapaKTePUCTHK CpeAHMX M paccenBaHus. Pabotas c
JaHHBIMH, OOydYaroIlMecs ydaTcsl CYMTBIBaTh M HHTEPIPETHPOBATh JaHHBIC, BBIABUIATD,
apryMEHTUPOBAaTh W KPUTHUKOBATh MPOCTEHMIIME TUNOTE3bl, Ppa3MBIIUIATE HaJX (aKTopamu,
BBI3BIBAIOLIMMHM H3MEHUMBOCTb, W OLICHWBATh HUX BIMSHUE HA PAcCMATPUBAEMble BEIMYUHBI U
ITPOLIECCHI.

HNHTYyNTHBHOE NpEACTaBICHUE O CIy4alHONW U3MEHYMBOCTH, UCCIEA0BAHUE 3aKOHOMEPHOCTEN U
TEHJCHUMA CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOW JUISi U3YYEHHUS] TEOPUHM BEPOSITHOCTEH. Bombmioe
3HAUEHUE MMEIOT MPAKTHYECKHE 3aJaHus, B YACTHOCTU OIBITHI C KJIACCUYECKHMMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[ToHsiTHe BEpOATHOCTM BBOAMTCA Kak Mepa MpaBAoNoaodus ciydailHoro coObitus. [lpu
M3Y4YEHUH Yy4eOHOro Kypca oOydaroliuecs 3HAKOMATCA C MPOCTEUIIMMHU METOJAaMH BBIYMCICHUS
BEPOATHOCTEM B CIy4YalHBIX OSKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMHM JJIEMEHTapHBIMH HCXOJaMH,
BEPOSTHOCTHBIMH 3aKOHAMH, MTO3BOJISIONIMMU CTaBUTh M peIIaTh 0ojiee CIoXKHbIE 3aJaun. B yueOHbIi
KypC BXOJAT Ha4aJIbHbIE MTPE/ICTABICHUS O CIIy4allHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTePUCTUKAX.

B pamkax ydeGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYalOUIMXCS C MHOXECTBAMH U
OCHOBHBIMHM OII€palsIMH HaJ MHOXKECTBAMH, PACCMaTPUBAIOTCSI IPUMEPBI IPUMEHEHUS ISl PELLECHUS
3ajay, a TaK)Ke UCIOJIb30BaHUS B IPYTUX MaTEMAaTUYECKUX Kypcax U yuyeOHBIX MpeaMeTax.



B 7-9 knaccax m3ydaercs y4eOHBIH Kypc «BeposSTHOCTh M CTaTHUCTHKa», B KOTOPBIH BXOMIST
pasnensl: «[IpencraBneHue MaHHBIX W OIMMCATENbHAS CTATUCTHKA», «BeposTHOCTHY, «DIEMEHTHI
KOMOWHATOpUKH», «BBeaeHne B TeOpHUIo TpadoBy.

Ha u3yuenne yueOHOTO Kypca «BeposTHOCTh U cTaTUCTHKa» oTBoaAuTCs 102 yaca: B 7 kiacce —
34 qaca (1 gac B Henemo), B 8 kiacce — 34 vaca (1 wac B Henenmto), B 9 knacce — 34 yaca (1 gac B
HEJIENIO).

COAEPXAHUE OBYYEHUSA
7 KJIACC

[IpencraBienue JaHHBIX B BUAE TaOMUI, quarpamm, rpa@ukoB. 3anojHEHHE TaOJIUL, YTEHUE U
MIOCTPOCHUE AWarpaMM (CTOJIOMKOBBIX (CTOJOYATHIX) W KPYroBbIX). UTeHHE TIpadMKOB pEabHBIX
nporeccoB. M3Bieuenne nHOpMaMKM U3 JHArpaMM W TAOIUI], MCIOJb30BAaHHE M HHTEPIIPETALUS
TaHHBIX.

OnucarenpHasi CTaTUCTHKA: cpefHee apu@MeTHuecKkoe, MeAuaHa, pa3Mmax, HauOoibliee U
HauMeHbIlIee 3HaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IpuMeps! cinydaiiHONH H3MEHYHBOCTH.

CrnyyaiiHblli SKCIIEpUMEHT (ONBIT) U ciydaiiHoe coObiTue. BepostHocTh M uactora. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHI B TpUpoae W B oOmecTBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pebpo. Crenenb BepumnHbl. Yucno pébep M cymMMmMapHas CTENEHb BEPIIHH.
[IpencraBnenue o cBsizHocTu rpada. Llenn n muxiel. [Iytu B rpadax. O6xon rpada (3iinepoB myTsh).
[IpencraBnenne 06 opueHTHPOBAaHHOM rpade. Pemenne 3a1a4 ¢ moMomsio rpagos.

8 KVIACC

[IpencraBnenune naHHBIX B BUJE TAOJIUIL, TUArPaMM, TPAPUKOB.

MHO)KGCTBO, 3JIEMEHT MHOXECTBA, IIOAMHOXKECTBO. OHCpaHI/II/I Hax1 MHOXECTBaMU:
o0beauHEHUEe,  IepecedeHue,  jonosHeHue.  CBoilcTBa  omepauuit  HaJl  MHOXECTBaMM:
[IEPEMECTUTENIbHOE, COYETATENbHOE, paclipelesInTelIbHOe, BKItoYeHus. Mcnonb30Banue rpadguyeckoro
MpEACTABJICHUA MHOXCECTB IJIA ONIMCAaHW PCAJIBHBIX TPOUECCOB U ﬂBHCHHﬁ, IIpH pCUICHUMN 3a/1a4.

I/I3MepeHHe pacce€ruBaHus JaHHBIX. I[chepcm{ " CTAaHJAPTHOC OTKIIOHCHHE YHUCIIOBBIX Ha60pOB.
JlnarpamMma pacceuBaHMsL.

DneMeHTapHble COOBITUSl ciaydaiiHoro omblta. CiydaiiHele coObITHs. BeposTHocTH cOOBITHIA.
OnbITBl C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COObITHAMHU. CiydaifHblii BbIOOp. CBS3b MeEXIy
MaJIOBECPOATHBIMHA U MPAKTHYCCKU JOCTOBEPHBIMU COOBITHSIMH B npupone, O6HICCTBC " HayKe.

JlepeBo. CBoOMCTBa J€pEBbEB: €MHCTBEHHOCTH MYTH, CYIIECTBOBAaHUE BUCAUYEH BEPUIMHBI, CBA3b
MEX]y YMCIOM BEpIIMH U uuciioM pédep. [IpaBuio ymHoxkeHus. Pemenue 3ajau ¢ moMoIbto rpagos.

[IpotuBomnonoxHusle coObiTusA. uarpamma Oiinepa. OObeanHEHHE U IepeceueHue COOBITHI.
HecoBmectHbie coObiTus. dopmyna cioxeHUs BeposiTHOCTEH. YcloBHas BepOSTHOCThH. IIpaBuio
ymHoxeHus. HezaBucumble coObiTus. [IpeacraBnenue skcepuMeHTa B Buje JAepeBa. Pemienne 3agau
Ha HaXO0>KJIEHUE BEPOSATHOCTEN C MIOMOIIBIO JEPEBA CIIy4alHOrO AKCIIEPUMEHTA, IUarpaMM Duepa.

9 KJIACC

[IpencraBnenure naHHBIX B BuAe TaOJMI, AuarpamMM, IpadUKOB, HMHTEPHpETalUs JaHHBIX.
YreHne U NOCTpOECHUE TAONHUL, TUarpaMM, rpaukoB 1O peansbHbIM JaHHbBIM.

[lepectanoBku u ¢akropuan. Coueranus u yncino coderanuil. Tpeyronsuuk [lackans. Pemenue
3aJja4u C UCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomeTpuueckas BepoaTHOCTh. CitydaliHbIi BBIOOp TOUKU U3 (QUTYpHI Ha MJIOCKOCTH, U3 OTpE3Ka
U U3 IyTU OKPYKHOCTH.

Hcneiranne. Yenex n Heymaua. Cepus ucnblTaHUE 10 nepBoro ycnexa. Cepusi MCIBITaHUN
bepnymnu. BepostHocTH coObITHI B cepuu ucnibiTaHuil bepryiu.



CnyvaliHasi BeJIMYMHA W pacOpeiesieHue BEpPOSTHOCTEW. MareMatudyeckoe OXUIaHue |
mucnepcusi. llpuMepsl MaTeMaTHYECKOTO OXHUAAHUS KAaK TEOPETUYECKOTO CPEAHETO 3HAueHUs
BEJTMYMUHBI. MaTeMaTH4eCcKoe OKUaHUE U TUCTIEPCUS CTyYailHOM BETMYMHBI «YUCIIO YCIIEXOB B CEPUU
ucnbITaHui bepHymm».

[TonsiTue o 3akoHe OonpmMx yucen. M3MepeHue BeposTHOCTEH ¢ MOMOINIbIO 4acToT. Poib u
3HAYEHUE 3aKOHa OOJIBIINX YHCEI B IPUPOJIE U OOIIECTRE.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBbI YYEBHOI'O KYPCA
«BEPOATHOCTD H CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHMS IHporpaMmbl ydeOHOro Kkypca «BepodrHocTs u
CTaTHCTUKA» XapaKTEPU3YIOTCA:

1) naTpuoTnyeckoe BOCIMTAHME:

IIPOSIBJIEHUEM HMHTEpeca K MPOLIJIOMY U HACTOALIEMY POCCUHCKON MaTeMaTHMKH, LIEHHOCTHBIM
OTHOILIIEHHUEM K JOCTH)KEHHUSAM POCCHMCKMX MAaT€MaTHKOB U POCCUHCKON MaTEMaTHYECKOH ILIKOJbI, K
HCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B JPYTrUX HayKax U NPUKIIAJHBIX cepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEM TIpa)<IaHWHA U pealus3aluu ero Ipas,
IIPEJCTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKLMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHMMH,
IpoLeyp Ipa)IaHCKOro oOmiecTBa (HampuMmep, BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
TUYECKUX MPOOJEM, CBA3AHHBIX C NMPAKTHUECKUM NPUMEHEHUEM JOCTHMKEHUH HAayKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-ITUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOT'O;

3) TpyaoBOe BOCIIUTAHME:

YCTaHOBKOM Ha akKTUBHOE Y4YacTHME€ B PELIEHUU NPAKTHUUECKUX 3a7ad MaTeMaTH4eCKOU
HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTUYECKOro OOpa30BaHUS Ha MPOTSKEHUU BCel
KU3HU JJI1 yCIEUIHOW Mpo(ecCHOHATbHON NeATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM M IMOCTPOCHHEM WHIUBUIYaIbHOW TPAEKTOPUU OOpA30BaHUS U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPHUITHIO MaTEMaTHUYECKUX 0OBEKTOB,
3aj]1a4, peleHuH, pacCyKJAeHUI, yMEHHUIO BUIETh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHEHTalell B JIEATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayudHBIX HpeJCTaBIeHUH 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTUSl 4YeNOBEKa, MPUPOJbl U  00IIecTBa, IOHUMaHUEM
MaTeMaTHYeCKON HAayKu Kak cepbl YeIIOBEUECKOW AESITEIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTHU
IUIA Pa3sBUTHUS LMBWIM3ALMM, OBJIAJEHUEM SA3BIKOM MAaTEMAaTHKH M MaTEMaTHYECKON KyJIbTYypOW Kak
CPEACTBOM  IIO3HAHUS MHUPA, OBJAJACHUEM IPOCTEHIIMMM  HAaBBIKAMU  HCCJIEI0BATEIIbCKOU
NeSITeNIbHOCTH;

6) ¢pusnuyeckoe BocnuTaHHE, (POPMHUPOBAHUE KYJbTYPbl 310POBbSI U 3MOLHMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO NPUMEHATh MAaTEMaTHYECKHE 3HAHMSI B HMHTEPECAX CBOErO 3/I0POBbS, BEACHHUS
3I0pOBOr0 0Opa3a >KM3HHM (370pOBOE MHTAaHUE, COATAaHCHUPOBAHHBIA pEXHUM 3aHATHH M OTAbIXA,
perynspHas ¢puznyecKas akTUBHOCTE), C(POPMHPOBAHHOCTHIO HaBbIKA pedIieKCUU, TPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'0 K€ MpaBa JIPyroro YeioBeKa;

7) 3K0JI0OTHYECKOe BOCTIMTAHHUE:

OpUEHTalle Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HAHMW s pelleHus 3anad B o0jacTu
COXPAHHOCTH OKPYKAIOLIeH cpesibl, MIaHUPOBAHUS OCTYIKOB U OLIEHKU MX BO3MOXKHBIX ITOCJIEICTBUIN



JUIS OKPY’KaloIllel cpefibl, OCO3HAHHEM TJI00aJIbHOr0 XapakTepa IKOJIOTUYECKUX MpodsieM U myTel ux
peleHus;

8) aganTanus K N3MEHAOIMMCS YCIOBHAM COLUATBHON U IPUPOAHON Cpelbl:

FOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JTHOAEH,
puoOpeTaTh B COBMECTHOM J€SITEIHHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OTIBITA APYTHX;

HEOOXOAUMOCTBIO B (OPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (OPMYIUPOBATH HJIEH,
MOHATHSI, TUNOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHUCJIE paHee HEM3BECTHBIX, OCO3HABaTh
nePUIUTBHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHTYAIUIO KaK
BBI30B, TPEOYIOUIM KOHTPMEP, KOPPEKTUPOBATh IPUHMMAeMble pEUICHUs U  JeHCTBUA,
(GbopMyInHpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBbie Joruyeckue aeiicTBus:

® BBUIBISITh M XapaKT€pPU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHMYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXNy TMOHATHAMHU, (OPMYIHUPOBATH OIpPEACIICHUS TTOHSATHIA,
YCTaHABJIMBATh CYIIECTBEHHBIN IMPHU3HAK KIAacCH(PHUKAWUU, OCHOBaHUS JUIs OOOOIICHUS |
CpaBHEHMsI, KpUTEPUU IPOBOJUMOI0 aHAJIN3a,

® BOCIPHUHHMMATH, (OPMYJIHPOBAaTH M TPEOOPa3OBBIBATH CYKACHUS: YTBEPAUTEIBHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIE, YCIOBHBIE;

® BBIBIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUMsl B (akrax,
JAHHBIX, HAOJIOJCHUAX W YTBEpXKIEHHUSX, IMpeniaraTb KpPUTEPUM JJIs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JenaTh BBIBOABI C MCIIOJIB30BAaHHMEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX M HWHIYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

e pa3duparh JOKa3aTeNbCTBA MAaTEMAaTUYECKHX YTBEPXKACHUN (MpsiMble U OT MPOTHBHOIO),
MPOBOAUTH  CaMOCTOSITEIbHO  HECIIOKHBIE  JIOKAa3aTeJIbCTBa MaTeMaTU4YecKuX (akToB,
BBICTpAauUBaTh apryMEHTAlMl0, MNPUBOAUTH HPUMEPhl M KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh crnioco0 pemieHus: yueOHOHM 3aaauu (CpaBHUBATh HECKOJBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue 1eliCTBUS:

® UCMOJb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUNA HWHCTPYMEHT MO3HaHUS, (OPMYIHPOBATH
BONIPOCHL, (PUKCUPYIOLUIUE MPOTUBOPEUHE, NPOOJIEMYy, CAMOCTOATEIbHO YCTaHABIMBAaTh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® [IPOBOJUTH I10 CAMOCTOSITENIbHO COCTaBICHHOMY IIJIaHy HECJIOXKHBIN 3KCIIEPUMEHT, HEOOJIbIIOE
UCCIIEIOBaHKNE 0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YecKOro O0bEeKTa, 3aBUCHUMOCTEN
00BEKTOB MEXKIY COOO0M;

® CaMOCTOSITENbHO (POpPMYyIUpPOBaTH OOOOIIEHUS] M BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOIO
HaOJI0ACHNUS, UCCIIEI0OBAHMSI, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB, BBIBOIOB
H 0000IIEHNI;

® IIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE IPOIIECCA, a TAKKE BBIIBUIATH IIPEANOJI0KEHUS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

® BBIBIATH HEIOCTATOYHOCTh U HM3OBITOYHOCTH WH(OpPMAlMU, JAHHBIX, HEOOXOAMMBIX MJIst

pellIeHus 3a/1auH;



e BBIOWpATh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB B (POPM MPEICTABICHHUS;

e BBIOMpaTh (OpMy TMpeAcTaBlIeHUS HHPOPMAIMM M WUIIOCTPUPOBATH pelIaeMble 3a7adu
CXEeMaMH, JIHarpaMMaMHu, HHOU IpadUKoi U KX KOMOMHALIUSIMU;

® OICHUBATh HAASKHOCTh HMH(DOPMAMKM 110 KPUTCPHUSM, NPEUIOKCHHBIM YYHTEIEM HIN
c(hOpMYyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHUKaTHBHBIE YHHBeEPCcAIbHbIE YUeOHbIE elCTBHUS:

® BOCHPHHMMATh M (OPMYJIMPOBATH CYXKACHHS B COOTBETCTBHHM C YCIOBHSAMH H IICIISAMHU
OOIIeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MHCHMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS TO XOJAY pEIICHUs 3a7adyd, KOMMEHTHPOBATh IOJYYCHHBIN
pe3yJIbTaT;

e B xoae OOCYXIeHHUS 3a7aBaTh BOIPOCHI MO CYHIECTBY OOCYXKIaeMOWl TeMbl, MPOOIEMBbI,
pelraeMoit 3a/1auu, BRICKA3bIBaTh WJICH, HAIlCJICHHBIC HA IMOMCK PEIICHHS, COMIOCTABISTh CBOU
CYXIACHHS C CYXXICHHUSIMH JAPYTUX YYACTHUKOB JHAIOra, OOHAPYKUBATh PA3IMUUE U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OPMYIIMPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

® TNPEACTaBIATh PE3YNbTaThl PEHICHHS 3aJa4d, SKCICPUMEHTA, WCCICIOBaHUsS, IIPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS C YYE€TOM 3aJad TPE3CHTAlUUd U
0COOEHHOCTEH ayTUTOPUH;

e [IOHUMAaTh W WCIIOJIB30BATh MPEHMYIIECTBA KOMAHJHONW W WHAWBHIYAILHOW pPabOTHI MpHU
peleHrH y4eOHBIX MaTEMaTHYECKHX 3a71ay;

® [PUHUMATHh II€Jb COBMECTHOW JESATCIBHOCTH, IUIAHUPOBATh OPTraHU3alUI0 COBMECTHOU
paboThI, pacmpenensTh BHIbI PadOT, OrOBapUBAThCS, OOCYXKIATh IMPOIECC U PE3yJbTaTr
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

. y4acTBOBaTh B TPYMIOBEIX (opmax paboTel (0OCYXkJaeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JPYTHE), BHITIOIHATH CBOKO YacTh PabOThI M KOOPJAWHUPOBATH CBOW JCHCTBUS C JIPYTHMH
YjieHAMH KOMAaHJIbl, OIICHMBAaTh KayeCTBO CBOEr0 BKJIAJa B OOUIMIA MPOJYKT IO KPHUTEPHUSIM,

c(hopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranmusanus:
® CaMOCTOSITEIbHO COCTAaBJIATh IUIAH, aJTOPUTM pellIeHus 3aJaud (WIK €ro 4acThb), BHIOMpPATh
Croco0 peuieHus ¢ Y4€TOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BaApUAHTHI PELICHUH ¢ y4ETOM HOBOM HH(pOpMAaILHH.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJIEKT:
e BJaJeTh CHoco0aMH CaMOIIPOBEPKHM, CAMOKOHTPOJIS Hpolecca M pe3ylbTaTa peLIeHUs
MaTeMaTHUECCKOM 3a1a9H;
® IIpeABUJAETH TPYJHOCTH, KOTOpPBIE MOTIYT BO3HMKHYTH IIpHM PEIIEHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBl B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HANJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OIEHMBaThb COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTU IIOCTABIEHHON Il W YCJIOBUSM,
OOBSICHATh TNPHUYMHBI JIOCTH)KEHUS WM HEIOCTUKEHHUs LeJIH, HaXOJUTh OLIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATHI
K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MOIyYUT CIEYIONINE TPEAMETHBIC PE3YIIbTaThI:
YuraTh HHPOPMALINIO, IPEICTABICHHYIO B Ta0NIHIIaX, HA AUarpaMMax, IPEACTaBIATh TaHHBIC B
BUJie TaOJIMII, CTPOUTH AUArpaMMBbI (CTOJIOUKOBBIE (CTOIOUYATHIE) M KPYTOBBIE) 110 MACCUBAM 3HAYCHUH.



OnuceiBaTh U UHTEPIPETUPOBATH peajbHbIe YHCIOBBIE JaHHBIC, IPEICTaBICHHbIE B TaOJIUIaX,
Ha MarpaMmax, rpapukax.

Hcnonb3oBaTh Uis  OMHCAHHUS JAHHBIX  CTATUCTHUYECKHE XAPAaKTEPUCTHKHU:  CpEIHEe
apudmernyeckoe, MeaHa, HauOOJIbIlIee U HAUMEHbIIIEe 3HAUEHUs, pa3Max.

Nwmets mipenicTaBieHue O CaydailHOW M3MEHYMBOCTH Ha MpUMEpax LeH, GU3NYECKUX BEIUYHH,
AHTPOTIOMETPUYCCKUX JAHHBIX, UMETh MPEICTABICHUE O CTATUCTUYCCKON YCTOHIHBOCTH.

K koHIiy 00y4enus B 8 kiiacce 00yJaromuiics MOJYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

W3Bnekatb u mpeoOpazoBbiBaTh MHGOpPMAIMIO, MPEACTABICHHYIO B BHJIE TAONUIL, JUarpamm,
rpaduKoB, MPEICTaBIATh JaHHBIE B BUJIE TaOIHII, AUarpaMm, rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOMIBIO CTATHCTUYECKUX IMOKA3aTeliel: CpeqHUX 3HAUYCHUH U Mep
pacceuBanus (pa3max, JUCIEPCHs U CTAaHIAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YHCIIOBBIX 3HAYEHHUI U YacTOTHI COOBITHIA, B TOM 4YHCIIE MO pe3yjbTaTaM
WU3MEPECHHH 1 HAOJIIOICHUH.

HaxomuTh BEpOSTHOCTH CIIYYalHBIX COOBITHI B OMBITAaX, 3HAs BEPOSTHOCTU AIIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH.

Hcnonb3oBath rpaduyeckiue MOAETHU: IEPEBO CIYYaHOTO SKCIIEpUMEHTA, AUarpaMMbl Jiiiepa,
YHCIIOBas MpsMasl.

OnepupoBarh MOHSATHSMH: MHOXECTBO, IOJMHOXKECTBO, BBINOJHATh ONEpAIUU  HAJl
MHOXECTBaMHU: OOBEIUHEHUE, TEepeceueHue, IOMOJHEHUE, TEePEUUCISTh DSJIEMEHThI MHOMXKECTB,
MIPUMEHSITh CBOMCTBA MHOXECTB.

Hcnonbk3oBarh rpadguueckoe MmpeacTaBIeHUe MHOXKECTB U CBSI3€H MEXIy HUMH JJIsi ONMUCAHUS
MIPOLIECCOB U SIBJIICHUH, B TOM YHMCJIC IIPU PEIICHUH 33]1a4 U3 IPYTHX YU4COHBIX MPEIMETOB U KYPCOB.

K xonity 00yuenus B 9 kijiacce 00y4aromuics MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:

W3Bnekatrs u npeoOpa3oBeiBaTh WHGOPMALIKIO, TIPEICTABICHHYIO B Pa3UYHBIX HCTOYHUKAX B
BU/JIE TaOIHII, JUarpamMmm, rpaduKkoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIUII, Tuarpamm, rpadukos.

Pemarp 3amaum oOpraHu3oBaHHBIM IEpeOOPOM BapHAHTOB, a TaKXKE C HCIOIb30BAaHHEM
KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonb30Bath onucaTeIbHBIE XapaKTEPUCTHKHU JIJIT MACCHBOB YHCJIOBBIX JaHHBIX, B TOM YHCIIC
CpeIHUE 3HAYCHUS U MEPHI paCCEUBAHUSI.

HaxomuTh 4acTOThI 3Hau€HUN M YACTOTHI COOBITHS, B TOM YHUCIE MOIB3YSACh pe3yibTaTaMu
MPOBEACHHBIX U3MEPEHUI U HAOJIOICHUH.

HaxomuTh BEpOSATHOCTH CIYYaWHBIX COOBITHH B M3YYCHHBIX OIBITaX, B TOM YHCIIC B OMBITAX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpUSAX HUCTIBITAHUH 10 IEPBOTO yCIeXa, B CEPHIX
ucnbeITaHui bepHyu.

HNmeTts npeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICICHIN BEPOSTHOCTEM.

Nmetps mpencraBineHue O 3aKOHE OOJIBIIMX YHCEN KaK O TMPOSBICHUM 3aKOHOMEPHOCTHU B
CIIy4aifHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINUX YKCEN B MPUPOJAE U OOIIECTBE.



TEMATUYECKOE IINIAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
bubmuoreka [JOK
L HpeacTasieHme AaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 Omrcatenpiias craTHCTHKA 8 . https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Catysaiitias H3MCHHBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIIy4aiiHOTO 4 1 bub6nuorexa [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O06001enue, cucTeMaTH3alus 3HaHUH 5 2 htts://m.edsoo.ru/7FA15fdc
OBUIEE KOJIMYECTBO YACOB I10 34 9 5
[TPOI'PAMME
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Haumenoeanue pazoena
(memwt) Kypca

Konuuecmeo
uacoe

Ocnosnoe cooeprcanue

Ocnoegnole 6uobl OeasmenbHOCHU
odyuarouuxcs

Ocnoegnule 6udbl OeasmerbHOCHU
ooyuarwuuxcsa c OB3

HpeI[CTaBJ'IeHI/Ie JaHHBIX

7

[IpencraBienue JaHHBIX B
tabnumax. [IpakTuueckue
BBIUMCJICHUS 110 TAOJIUYHBIM
JlaHHBIM. [3BiIeueHue u
UHTEpIpeTaIys TAOIUYHBIX
nanubix. [IpakTuueckas padora
«Tabmuupy. ['padudeckoe
MPEJCTaBICHUE JAHHBIX B BUJC
KPYTOBBIX, CTOJIOMKOBBIX
(cronmbuarpix) nuarpamm. Urenue
Y TIOCTPOCHUE AUATPAMM.
[Tpumeps! nemorpapuaecKux
JUarpamm.
[IpakTuueckas padbora
«dnarpammbi»

OcBauBaTh CIOCOOBI IIPEICTABICHUS
CTaTUCTUYCCKUX NTAHHBIX U YUCJIIOBBIX

MTOMOIIBIO ITU(PPOBEIX PECYPCOB B X0/

MacCHBOB C IOMOILbIO TaOIHIL U
JMarpamm € UCI0JIb30BAHUEM
aKTyaJbHbBIX U BaXKHBIX TaHHBIX
(memorpaduieckue TaHHbBIC,
IPOM3BOJICTBO IPOMBIIIJICHHOHN U
CENbCKOXO035MCTBEHHON ITPOIYKIINH,
0O0I11eCTBEHHbIE U IPUPOHBIE
SIBJICHUS).

H3y4aTh MeTobI pabOTHI C
TaOJINYHBIMU U TPaPUUECKUMU
IPEJCTAaBICHUAMU IaHHBIX C

MPAKTUYECKHUX padoT

OcBauBaTh ClIOCOOBI IIPEICTABICHUS
CTaTUCTUYCCKUX NTAHHBIX U YUCJIIOBBIX

MTOMOIIIBIO ITU(PPOBEIX PECYPCOB B X0/

MacCHBOB C IOMOUIBIO TaOIHUI] 1
JHMarpaMM C UCIOJIb30BaHUEM
aKTYaJIbHBIX M BaYKHBIX JTAHHBIX
(nemorpaduveckue gaHHbIE,
HPOM3BOICTBO IPOMBIIIIICHHOW
CENbCKOXO35MCTBEHHON ITPOIYKLIUH,
OOILIECTBEHHBIEC U IPUPOIHBIC
SIBJICHUS).

H3yuats MeTOabI PabOTHI C
TaOJIMYHBIMU ¥ TPaQUICCKUMU
NPE/ICTaBICHUSMH JAHHBIX C

MPAKTHYECKUX paboT ¢
WCTIOIb30BAaHUEM OMTOPHBIX CXEM

OmnucarenbHas CTaTUCTHKA

UYucnossie Habopbl. CpenHee
apuMeTuyecKoe.
Menuana gyucioBoro Hadopa.
Y CTOWYMBOCTH MEMAHBI.
[TpakTryeckas padora «Cpennue
3HaueHus». Hanbonbiee u
HaMMEHBIIIee 3HAYEHUS YUCIIOBOTO
Habopa. Pazmax

OcBauBaTh NOHATHSA: YUCIOBOU
Habop, Mepa IEeHTPATbHON TEHACHITUN
(Mepa 1ieHTpa), B TOM YHUCIIE CpEeIHEE
apudMeTHuecKoe, MeIUaHa.
OnuchIBaTh CTATHUCTUYECKHUE JTAaHHBIE

C TIOMOILBIO CPEAHETO
apudmeTryeckoro u MeauaHnsl. Pemare
3a/1auu.

M3yuarts cBoiicTBa CpeHUX, B TOM
YHCIe C MOMOIIBIO HHU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKUX
pabor.

OcBauBaTh NOHATHUS: HAUOOJbIIIEE U

HauMEHbIIIEE 3HAUEHUS YUCI0BOTIO
MaccuBa, pazmax. Pemars 3apaum Ha

OnuchbIBaTh CTaTUCTUYSCKHUE JaHHBIC

apI/I(I)MCTI/I‘{eCKOFO U MeIuaHbl. Pemarth

PECYPCOB, B X0/ MPAKTUYECKUX padboT

BBI60p croco0a OmUCaHus JaHHBIX B

OcBanBaTh NOHSTHSA: YUCIOBON
Habop, cpenHee apupMeTudecKoe,
MEauaHa.

C IMOMOUIBIO CPEAHETO

3a/1a4H.
M3yuarts cBoiicTBa CpEAHUX, B TOM
qHCclie C TOMOIIBI0 HHU(PPOBBIX

110 AITOPUTMY.
OcBauBaTh NOHATHA: HaUOOJIbIIIEE U
HauMMCHBIICC 3HAYCHUA YN CIIOBOI'O
MaccuBa. O3HAKOMHTBCSH C IOHATHEM
pa3Max. Pemath 3a1aum Ha BEIOOD
crioco0a ONMCAaHUs TaHHBIX B




COOTBETCTBUU C IIPUPOAOH JAHHBIX U
LEISAMU UCCIIEIOBAHNS

COOTBETCTBHUHU C IIPUPOAOH JAaHHBIX U
LEISAMU UCCIEA0BAHMS 110 AIITOPUTMY

CinyyaiiHasi ”3BMEHYUBOCTD

CiyyaliHasi UBMEHYMBOCTh
(mpumepsl). YacToTa 3HaUECHUN B
MacCUB€ JIaHHBIX. [ pynmupoBka.

I'ucrorpammsl.
[IpakTuueckas pabora
«CrnyuaiiHas U3MEHYUBOCTH»

OcBauBaTh NOHATHS: YACTOTA
3HAYCHUU B MAaCCHUBE JaHHBIX,
rPYNIUPOBKA TAHHBIX, TUCTOIPAMMA.
CTpouth 1 aHAJIM3UPOBATH
TUCTOTPAMMBI, MOAOUPATH
MOAXOASAIINH 1Iar TPYIIUPOBKHU.
OcBaunBaTh rpaduyeckue
MIPE/ICTABJICHUS Pa3HBIX BUIOB
CIIy4aliHOM U3MEHYUBOCTH, B TOM
YHCIIE C MOMOIMIBIO HU(POBBIX
peCypcoB, B X0/1€ IPAKTUYECKOU
paboThI

O3HaKOMHUTBCS ¢ IOHATHAMM:
4acTOTa 3HAYCHUN B MACCUBE JIAHHBIX,
IPYNIUPOBKA JaHHBIX, THCTOrpaMMa.
CTpouTh 1 aHAJIU3HPOBATH
TUCTOIPaMMBbI, IOAOUPATH
MOXOISAIINH AT TPYIITHPOBKH C
HCIIOJIb30BAHUEM OIOPHBIX CXEM.
OcBauBath rpaduueckue
MIPEICTaBJICHHSI PA3HBIX BUOB
CIIy4ailHOM U3MEHYUBOCTH, B TOM
YHClie C MOMOIIBIO U(POBBIX
pPECYPCOB, B XOJE€ MPAKTUUECKOM
paboThl B mapax/rpynmnax

Beenenue B TeopHio
rpa¢oB

I'pad, BepmmnHa, pedpo.
IIpencraBnenue 3agaun ¢
nomoiueko rpaga. CreneHb

(BaJIGHTHOCTD) BepIIMHBL. Yuciao
pEbep u cymmapHast CTeNeHb
BepmuH. Llens u nuki. I1yte B
rpage. [Ipencrasnenue o
cBs3HOCTH Tpada. O6xox rpada
(siinepoB nyTh). [IpencraBnenue
00 OpUEHTUPOBAaHHBIX Tpadax

OcBauBaTh NOHATHA: Irpad, BEepIINHA
rpacda, pebpo rpada, crerneHb
(BaJICHTHOCTb BEPLIMHBI), LIETIb U LIUKJI.
OcBauBaTh NOHATHA: ITyTh B Tpade,
silnepoB myTh, 00x01 rpada,
OpPUEHTUPOBAaHHBIN rpad.
PemaTth 3a1a4n Ha MOUCK CyMMBI
CTerneHel BepIInH rpada, Ha OUCK
o0xona rpada, Ha MOMCK NMyTel B
OpUEHTUPOBAHHBIX Tpadax.
OcBauBaTp croco0bl NPeCTABICHUS
3aJa4 U3 Kypca anre0pbl, FeOMeTpuH,
TEOPHH BEPOSATHOCTEH, APYTHX
MIPEMETOB C MMOMOIIIBIO TpadoB
(KapThl, CXEMBI, 2JIEKTPHUECKHUE 1IETIH,
(yHKIIMOHATIbHBIE COOTBETCTBUS) HA
npuMepax

O3HAKOMHUTBCA ¢ NOHATHAMU: Tpad,
BepirHa rpada, pedpo rpada, cTeneHb
(BaJICHTHOCTb BEPLIMHBI), €Tl U LIUKJI.
OcBauBaTh NOHATHA: ITyTh B Tpade,
00xo rpada, OpueHTUPOBAHHBIN Tpad.
Pemate 3a1a4M Ha IOMCK CyMMBI
cTerneHel BepiinH rpada, Ha MOMCK
o0xoma rpada, Ha TIOUCK MMyTel B
OPHEHTUPOBAHHBIX Ipadax C
WCIIOJIb30BAHUEM OTIOPHBIX CXEM.
OcBauBaTh c1oco0bl NPEICTABICHUS
3aJa4 U3 Kypca anreOpsl, TeOMEeTpuH,
TEOPHUH BEPOSTHOCTEH, APYrHX
MIPEIMETOB C MOMOIIbIO I'padoB
(KapThl, CXEMBI, 2JIEKTPUUECKHUE 1IETIH,
(yHKIIMOHATIbHBIE COOTBETCTBUS) HA
IpUMEpax B Mapax/rpymnmnax ¢
WCIIOJIb30BAHUEM OTIOPHBIX CXEM




BeposiTHOCTB M yacToTa
Clly4ailHOro coobITHS

CrnyualiHblii ONIBIT U CIy4aiiHOE
coObITHE. BeposTHOCTH 1 yacToTa
coObITHS. POJIb MaJIOBEpOSITHBIX U

IIPAKTUYECKH JOCTOBEPHBIX
COOBITHI B IPUPOJAE U B
oOmectBe. MoHeTa U urpajibHas

KOCTb B TEOPUH BEPOATHOCTEH.

IIpakTrnyeckas pabora
«YacroTa BbIIIAZEHUS OpJIay

OcBauBaThb NOHATHSA: CITyYallHBIN
OIIBIT U CTy4yaiiHOe cOOBITHE,
MaJIOBEPOATHOE U NMPAKTUUECKH
JIOCTOBEPHOE COOBITHE.
N3yuarh 3HaUMMOCTh MaJIOBEPOSATHBIX
COOBITH B MPUPOJIE M OOIIECTBE HA
BaKHBIX IIpUMepax (aBapuu,
HECUYacTHBIE CIlydau, 3aluTa
MepPCOHATBHON HHpOpMAITNH, TIeperada
JTAHHBIX ).

HM3y4aTh posip KIIACCUYECKUX
BEPOSATHOCTHBIX MOJiesIel (MOHETa,
urpajbHasi KOCTb) B TEOPHHU
BEPOSITHOCTEM.
Ha0aroaaTs u H3y4aTh 4acToTy
COOBITHH B IPOCTBIX HIKCIIEPUMEHTAX, B
TOM YHCJIE C TIOMOIIBIO IH(PPOBBIX
pecypcoB, B X0Jie IPAKTUYECKON

OcBauBaThb NOHATHSA: CITyYallHBIN
OIIBIT U ClTyyaiiHOE COOBITHE,
MaJIOBEPOSTHOE U MPAKTUYECKU
JOCTOBEPHOE COOBITHE.
H3y4aTh 3HAYMMOCTb MAJIOBEPOSITHBIX
COOBITHH B MPHUPOJIE U OOIIECTBE HA
BaXHBIX NPUMEPAX (aBapuu,
HECUacTHBIE CIlydau, 3aluTa
MepPCOHATBHON HH(pOPMAITIH, TIeperada)
JTAHHBIX ).
O3HAKOMMTBCA € POJIBIO
KJIACCUYECKHUX BEPOSITHOCTHBIX
Mojiernelt (MoOHeTa, UrpajibHasi KOCTh) B
TEOPHH BEPOSTHOCTEH.
Ha0aronaTs U M3y4aTh 4acToTy
COOBITHI B IPOCTBIX IKCIIEPUMEHTAX, B
TOM YHCJIE C TIOMOIIBIO II(PPOBBIX
pecypcoB, B X0/1€ IPAKTUYECKOMH

paloThI paboThl B mapax/rpymnmnax
O606mienue, 5 [IpencraBieHue JaHHbBIX. IHoBTOpPATH H3yUeHHOE U I[HoBTOpPATH N3yUeHHOE U
cucTeMaTHh3alys 3HaHUH OmnwucarenbHas CTaTUCTHKA. BBICTPAUBATh CUCTEMY 3HAHUH. BBICTPAUBATh CUCTEMY 3HAHUN Ha
BeposiTHOCTB ciiy4aifHOTO PemaTs 3a1auu Ha peICTaBICHUE U OCHOBE OTIOPHBIX CXEM.
COOBITUS OIMCaHKE JAHHBIX C TOMOILBIO PemaTts 3a1a4u Ha npescTaBICHUE U
M3YYEHHBIX XapaKTEPUCTHK. OTMCaHME JAHHBIX C TOMOIILIO
OO0cyxk1aTh NPpUMePBI CIIYYaiHBIX | U3YYEHHBIX XapaKTePUCTHK Ha OCHOBE
COOBITHI1, MATIOBEPOSITHBIX U OTIOPHBIX CXEM U AJIITOPUTMOB.
MPAKTUYECKH JOCTOBEPHBIX OO0cyx1aTh NpUMepPBbI CITy4aifHBIX
CIIy4aifHBIX COOBITHI, X POJIU B COOBITUI, MAJIOBEPOSTHBIX U
NPUPOJIE U )KU3HU YeJIOBEKa PaKTUYECKU JOCTOBEPHBIX
CIIy4aiHbIX COOBITHI, X POJIU B
IIPUPOJIE U )KU3HU YEJIOBEKa
OBUIEE KOJIMYECTBO 34
YACOB 1O

[TPOTPAMME




8 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
Kontpoabubie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
bu6mmoreka [JOK
1 Hostopenie kypea 7 Kacca 4 https://m.edsoo0.ru/7f417fb2
5 OnucarenpHas craTucTuka. PaccenBanue 4 bubnmoreka [JOK
TAHHBIX https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciyduaiiHOTO COOBITHS 6 1 httos://m.edsoo.ru/7fA17fb2
bubmuoreka [JOK
° Beezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
6 Caysafieie cOObITHA 8 https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIMs 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 34 9 1
[TPOT'PAMME
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Ocnoenoe cooepicanue

Ocroenvie 6uowvl OeamelbHoCmu
oodyuarowuxcsa

Ocrnoenbvle 6uovl 0eamenbHocmu
oodyuaromguxcsa ¢ OB3

[IpencraBienue qaHHBIX.
OrnucarenbHas CTaTUCTHKA.
CiyyaiiHasi ”3BMEHYMBOCTb.

Cpennue 4uciioBoro Habopa.
CrnyuvaiiHble COOBITHSL.
BeposiTHOCTH 1 4acTOTHI.
Knaccuueckue Mozenu Teopuu
BEPOSITHOCTEM:
MOHETa U UrpajibHasi KOCTh

IHoBTOPSATH U3YyYEHHOE U
BBICTPANBATh CUCTEMY 3HaHUM.
PemaTe 3a1aum Ha npeiCTaBICHUE U
OIMCaHUE JAHHBIX C TIOMOILBIO
M3yYEHHBIX XapakTepucTuk. Pemarnb
3aJ1a4H HA [IPEJCTaBICHUE
IPYIIIAPOBAHHBIX JAHHBIX U ONUCAHUE

CIIy4ailHOM M3MeHYnBOCTH. PemiaTh
3aJ1a44 HA OIPE/IeJICHUE YaCTOThI
CIlydaiiHBIX COOBITHH, 00CYXKIeHNE
MIPUMEPOB CIy4alHBIX COOBITUH,
MaJIOBEPOSTHBIX U MPAKTHUUECKU
JTIOCTOBEPHBIX CITYYalHBIX COOBITHI, UX
pOJIU B IPUPO/JIE U KU3HU YeTIOBEKa

WU3MEHYMBOCTH 110 anropurmy. Pemars

CIIy4aHbIX COOBITHI, MalTOBEPOATHBIX U
IIPAKTUYECKH JOCTOBEPHBIX CIyYalHbIX

IHoBTOPATH U3YyYEHHOE U
BbICTPAMBATh CUCTEMY 3HAHUI HA
OCHOBE OITOPHBIX CXEM.
Pemars 3a1a4u Ha IpEeACTaBICHUE U
OIMCAaHNE JAHHBIX C TOMOIILIO
M3YYCHHBIX XapaKTEPUCTUK MO
anroputmy. Pemate 3agaum Ha
MPEICTABICHUE TPYIIIUPOBAHHBIX
JIAHHBIX U ONIMCAHUE CIIyYalHOU

3aJa4M Ha O6CY)K,Z[CHI/IC IMpUMCPOB

COOBITUM, UX POJIU B IPUPOJAE U KUZHU
YeJI0BEKa

Haumenoeanue pazoena Koauuecmeo,
(memuwt) Kypca uacoe
[ToBTOpeHue kypca 4
7 xnacca
OnucarenpHas CTaTUCTHKA. 4
PaccenBanue naHHbIX

Otknonenus. Jlucnepcus
yucioBoro Habopa. CtangapTHoe
OTKJIOHEHHE YHCIIOBOTO Habopa.
JnarpaMMbl pacCeMBaHUs

OcBauBaTh NOHATHSA: JUCIIEPCUS U
CTaHJAPTHOE OTKJIOHEHHUE,
HCIIOJIB30BATh 3TU XAPAKTEPUCTUKHU
JUISL OMCAHUS PACCEUBAHUS TAHHBIX.
BoiaBuraTh runore3bl 00 OTCYTCTBUU
WJIM HAJIMYWH CBS3M MO AUMArpaMmam
paccenuBaHusl.

CrpouTh 1uarpaMMbl pacCeMBaHUs IO
MMEIOIUMCS JaHHBIM, B TOM YHCIIE C
MMOMONIBIO KOMITBIOTEPA

JAUCTICPCHUA U CTAHJAPTHOC OTKJIIOHCHHUC,
HCITOJIB30BATDh 3TU XAPAKTCPUCTUKU I

NIOMOIIIBIO KOMITBIOTCPA IO AJITOPUTMY B

O3HAKOMHTBHCS C OHSITHSIMM

OIMHMCAaHUs PACCCUBAHUA NTaHHDBIX.
CTpOI/ITb AuarpaMMbl paCCCUBAHUA 11O
UMCIOIIUMCA JaHHBIM, B TOM YHCJIC C

napax/rpymnmnax




MuoxectBa

MHOXeCTBO, MOAMHOXKECTBO.
Omepanuu HaJl MHOKECTBAMH:
o0beTMHEeHNE, TIEPECEUCHNE,

HaJl MHOXKECTBAMU:
pacnpenenTenbHOe, BKIIOUCHUS.

['padmyeckoe mpencraBieHHe
MHOXECTB

nonosiHeHue. CBoMCTBa onepanui

IIEPEMECTUTECIILHOC, COUYCTATCIIBHOC,

OcBauBaTh MOHATHS . MHOYKECTBO,
9JIEMEHT MHOKECTBA, IIOJIMHOKECTBO.
BoinoiHATH onepanuu Hajl
MHOKECTBAMH: 00BbEeINHEHHE,
repecevyeHue, I0MOJIHEHHE.
Hcnoan30BaTh CBOMCTBA:
MEePEMECTUTENIHHOE, COUETATENBHOE,
pacnpenenuTeabHOe, BKIIOUCHHUS.
Hcnoab3oBaTh rpaduieckoe
MIPEACTABICHUE MHOXKECTB IPH
OTNMCAHUU PEAIbHBIX MPOIECCOB U
SIBJICHHH, TIPY PEIICHUH 3a/1a4 U3
JIPYTUX Y4EOHBIX IPEIMETOB U KYPCOB

OcBauBaTh NOHATHS: MHOKECTBO,
9JIEMEHT MHOKECTBA, ITOJMHOKECTBO.
BpInoHATH onepanum Haj
MHOKECTBaMM: 00beINHEHHE,
repecevyeHue, TONOJIHEHHE.
Hcnoan30BaTh CBOMCTBA:
MePEMECTUTEIBHOE, COYETATEIILHOE,
pacrpenenuTeabHOE, BKIIOUCHHUS.
Hcnoab3oBaTh rpaduaeckoe
MIPE/ICTABIICHHE MHOXKECTB MPH
OTMCAHUU PEAIbHBIX MPOIECCOB U
SIBJICHUH, TIPU PEIICHUM 3a7a4 U3

BeposiTHOCTB CitydaliHOTO
COOBITUA

DneMeHTapHBIC COOBITHS.
Cayuaiinble COOBITHSL.
biaronpusarcrByronue
3JIEMEHTApHbIE COOBITHS.
BepositHOCTH COOBITHH.
OMnbITH C PABHOBO3MOXHBIMU
3JIEMEHTAapPHBIMU COOBITUSMHU.
Ciy4aifHbIi BBIOOD.
[TpakTrueckas pabora
«OMBITEl C paBHOBO3MOKHBIMHU
AJIEMEHTapPHBIMU COOBITUSMI

JPYTrUX y4eOHBIX MPEJAMETOB U KypCOB
OcBauBaTh NOHATHSA: SIIEMEHTAPHOE
coObITHE, CllydallHOE COOBITHE KaK
COBOKYITHOCTb OJIarONPHUSTCTBYIOIINX
3JIEMEHTAPHBIX COOBITHIH,
PaBHOBO3MOXKHBIE 3JIEMEHTapHBIC
coObiTus. Pemath 3axaum Ha
BBIUHCJIEHHE BEPOSITHOCTEN COOBITHI
10 BEPOSTHOCTSIM 3JIEMEHTApHBIX
cOOBITHI CIy4YailHOTO OMbITA.
PemaTts 3a1a4uu Ha BBIYHCIICHUE
BEPOSITHOCTEH COOBITHII B OTIBITAX C
PaBHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITUSIMH, B TOM YHCJIE C MTOMOIIBIO
KOMITBIOTEPA.
IIpoBoaUTH U U3y4YATh ONBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMH (C UCTIOIB30BAHUEM
MOHET, UTPaIbHBIX KOCTEH, IPYyrux
MojIeJiel) B X0J1e TTPaKTUYECKON
paboThI

O3HAKOMHUTBCS ¢ IOHATHSMM:
3JIEMEHTapHOE COOBbITHE, ClIydaiiHOe
COOBITHE KaK COBOKYITHOCTb
0J1arONpUATCTBYIOIINX 3JIE€MEHTAPHBIX
COOBITHI, PABHOBO3MOKHbIE
3JIeMeHTapHbIe coObITUs. PemaTh
3aJ1a4M Ha BBIYMCIIEHUE BEPOSATHOCTEN

COOBITHI 110 BEPOATHOCTSIM
AJIEMEHTApHBIX COOBITHI cy4yaiiHOTO
OIBITa C UCIIOJIB30BAHUEM OIOPHBIX
CXEM B Mapax/rpymnmnax.
Pemathb 3a1a4u Ha BEIYNCIICHHE
BEPOSITHOCTEH COOBITHIA B OTBITaX C
PaBHOBO3MOXHBIMHU AJIEMEHTapPHBIMU
COOBITUSIMH, B TOM YHUCJI€ C IIOMOIIBIO
KOMIIBIOTEPA C UCIIOJIb30BAaHUEM
OTIOPHBIX CXEM.
IIpoBoaAnTH M M3y4YaTh ONBITHI C
PaBHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
COOBITUSAMH (C UCTIOJB30BAHUEM MOHET,

UTpaIbHBIX KOCTEH, IPYrUX MojeNeil) B




X0/JI€ IPAaKTUYECKOM paboThI B apax

O3HaKOMHUTBCH C MOHATHAMH: JACPECBO

rpynmnax

BBenenue B Teopuio
rpa¢os

Hepeso. CpoiicTBa nepeBa:
€JIMHCTBEHHOCTH MYTH,
CYIIIECTBOBaHHE BUCSUYECH BEPIIUHBL,
CBS3b MEXy YMCJIOM BEPILIUH U

guciiom péodep. IpaBuino
YMHOKEHHUS

rpa¢ 6e3 nuKia, BUCSYasi BEPLIMHA
(Jict), BETBB JIepeBa, MyTh B JIEPEBE,

CAUHCTBCHHOCTD IIYTHU MCIKAY ABYMSI

OcBauBaTh NOHATHS: ACPEBO KaK

JIMaMeTp JepeBa.
H3yuaTh cBolicTBa JepeBa:
CYyILLIECTBOBAHUE BUCSYEHN BEPILUHHBI,

BEPIIMHAMU, CBSI3b MEXKTy YHCIIOM
BEPIIUH U YHCIOM pEOEp.
Pemiath 3a1auM Ha MMOUCK U
NIEPEYHCIICHUE TYTeH B JIEPEBE,
OTIpeIeICHNE YUCIIa BEPIIHH WIN
pé6ep B nmepese, 00x01 OMHAPHOTO
JIepeBa, B TOM YUCJIC C MPUMEHEHUEM
NpaBUIa YMHOKEHHUSI

Kak rpa¢ 6e3 nuKiIa, BUCSUYas BEpIIMHA
(yicT), BETBB JIepeBa, MyTh B JIEPEBE,

CyILLIECTBOBAHUE BUCAYEH BEPIUMHBI,
€IMHCTBEHHOCTb ITyTH MEXAY ABYMsI

OIIpe/ieJIEHUE YNCIIa BEPIIMH WiIH pEdep
B JIepeBe C UCMOJIb30BAHUEM OMOPHBIX

JaMeTp JIepeBa.
HN3yuaTh cBoiicTBa aepeBa:

BEPIIMHAMHU, CBSA3b MEXKIY YHCIOM
BEpILUH U YnciaoM pédep ¢
HCIIO0JIb30BAHUEM OTIOPHBIX CXEM B
napax rpyrrmnax.

PemaTh 3a1a4m Ha TIOUCK U
nepeynciieHre myTel B JIepeBe,

CXEM

O3HAKOMUTLCS C IOHATUSIMM

Crny4aiinbie COOBITHS

[TpoTHBOMNOI0KHOE COOBITHE.
[uarpamma Ditnepa.
OO0berHEHUE U TIepeceueHre
coObITHii. HecoBMecTHBIE COOBITHS.
dopmyJia CIOKEHUS BEPOSITHOCTEM.

[IpaBuno yMHOXeHUA
BEPOSATHOCTEM. Y CIIOBHAsA
BeposTHOCTh. HezaBucumblie
coObrtus. [IpencraBnenue
CIIy4allHOTO KCIIEPUMEHTa B BUJIE
JepeBa

OcBauBaTh MOHSTHSI: B3aMHO
MIPOTUBOMOJIOKHBIE COOBITHSI,
OTIepalvK HaJl COOBITUSAMH,
00BEIMHEHNE U TIepeceueHne
coObITH, AUarpamma Diliepa
(Oitnepa—BeHHa), cOBMECTHBIE U
HECOBMECTHBIE COOBITHSI.
H3yuath TeopeMbl 0 BEPOSITHOCTH
00BbETMHEHUSI IBYX COOBITHI
(opMymBI COXKEHUS BEPOSATHOCTEH).
PemaTh 3a1a4u, B TOM 9HCIIE
TEKCTOBBIC 33/1a4l Ha OTpeeNiCHUE
BEPOSTHOCTEH OOBETMHEHUS 1
nepeceyeHus: COOBITUI C TTOMOIIBIO
YUCITIOBOM MPSAMOM, TruarpaMm Jujepa,

B3aMHO IMPOTHUBOIIOJIOKHBIC CO6I>ITI/I$I,

00BeIMHEHNE U TIepeceUeHre COOBITHIA,
nuarpamma Oinepa (Ditnepa—Benna),
COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

OTIepallvK HaJl COOBITUSIMH,

O3HAKOMHTBCH C TEOPEMaMH O
BEPOSITHOCTH OOBEANHEHUSI IBYX
coObITHH ((OPMYIIBI CTIOKECHHS
BeposiTHOCTEH). PemaTth 3a1a4u, B TOM

YHClie TEKCTOBBIE 3a7]a4d Ha
OIIpEeIETICHUE BEPOSTHOCTEN
00BbETMHEHUSI U TIepeceYeHUsT COOBITUH C
[IOMOILIBIO YMCIIOBOM IIPSIMOM, TUarpamMm
Diinepa, GopMyITBI CIOKESHUS

(bOpMYITBI CTIOKEHUST BEPOSTHOCTEH.

BepOHTHOCTeﬁ C UCIIOJIb30BaHHEM




OcBauBaTh NOHATHS: [IPABUIIO
YMHO>XEHUS BEPOSATHOCTEH, yCIOBHAs
BEPOSTHOCTH, HE3aBUCHMBIE COOBITHUS

JIEpEBO CIIY4aifHOTO OIBITA.

H3yuarts cBolicTBa (onpeaencHus)
HE3aBUCUMBIX COOBITHIA.
Pemarsb 3a1aum Ha onpeesieHue U
UCIOJIb30BaHUE HE3aBUCUMBIX
COOBITHH.

PemaTh 3a1a4mu Ha MOKCK
BEPOATHOCTEH, B TOM YHCJIE YCIOBHBIX,
C MCII0JIb30BaHUEM JIepeBa CIIy4aifHOTO

OIbITa

OTOPHBIX CXEM B Mapax/Tpyrmax.
OcBauBaTh NOHATHS: [IPABUIIO
YMHOKEHUS BEpOSATHOCTEH, YCIOBHAs
BEPOSATHOCTb, HE3aBUCUMBIE COOBITHSI.
H3yuats cBoiicTBa (OnpeeicHus)
HE3aBHCHUMBIX COOBITHIA.
PemaTts 3a1a4uu Ha onpeieNieHHE U
UCIOJIb30BaHUE HE3aBUCUMBIX COOBITUI
C UCIIOJIb30BaHUEM OIOPHBIX CXEM B
napax/rpymnmnax.

PemaTts 3a1auu Ha MMOMCK
BEPOSATHOCTEM, B TOM YHCIIE YCIOBHBIX,
C MCIIOJIb30BAaHUEM JIEpEBa CIy4aiiHOTO
OTIBITA C UCIIOJIb30BAHUEM OTIOPHBIX
CXEM B Mapax/rpyrmnmax

O0001menue,
cucTeMaTu3anus 3HaHUi

[IpencraBnenue qaHHBIX.
OmnwucarenpHas craTUCTUKA. ['padsbl.
BeposiITHOCTB ClTydyaifHOTO COOBITHS.

DneMeHThl KOMOMHATOPUKU

IloBTOPATH M3y4YEeHHOE U
BBICTPAUBATh CUCTEMY 3HaHWM.
Pewmats 3a1aum Ha nipesicTaBlIeHUE U
OINMCAaHNE JAHHBIX C TIOMOILBIO
M3Y4YEHHBIX XapaKTEPUCTHK.
Pemathb 3a5a4u ¢ IpUMEHEHUEM
rpadoB. Pemars 3agauu Ha
HAaXO0XJACHUE BEPOATHOCTH CIy4aiiHOrO
COOBITHS 11O BEPOSITHOCTAM
3JIEMEHTapHBIX COOBITHIL, B TOM YHUCIIE
B ONBITaX C PaBHOBO3MO>KHBIMU
3JIEMEHTAPHBIMH COOBITUSIMHU.
Pemathb 3a1aun Ha HaXOX/IEHUE
BEPOSTHOCTEH 00BETUHEHUS U
nepeceyeHus COOBITUM, B TOM UHCIIE
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM
rpaduyuecKux NnpeacTaBiIeHU U JepeBa
CIIy4aiiHOT'O OIIBITA.

Pemars 3a1a4u Ha epevrcIeHUE

IoBTOPATH U3yYEHHOE U
BBICTPAHBATH CHCTEMY 3HAHUI C
WCTIOJIH30BAHUEM OTIOPHBIX CXEM.

PemaTts 3a1a4u Ha npesiCTaBIeHUE U
OTHCaHKE JAHHBIX C TOMOIIBIO
U3YyYEHHBIX XapaKTEPUCTHUK C
WCTIOJIH30BAHNEM OTIOPHBIX CXEM B
napax/rpymnmax.

PemaTts 3a1a4u ¢ mpuMEeHEHUEM
rpadoB ¢ UCMOIb30BAHUEM OTMIOPHBIX
cXeM B mapax/rpymnmnax. Pemars 3axauu
Ha HaXO0XJIeHHE BEPOSTHOCTH
CIIy4aifHOT'O COOBITHSI ITO BEPOSTHOCTSIM
9JIEMEHTAPHBIX COOBITHIL, B TOM YHUCIIE B
OTBITaX C PaBHOBO3MO>KHBIMHU
9JIEMEHTAPHBIMHU COOBITHUAMU C
WCTIOJIH30BAHNEM OTIOPHBIX CXEM B
napax/rpymnmnax.

Pemats 3a1aun Ha HAXOXKJICHUE




KOMOUWHAaIUM (Y1CIia MepecTaHOBOK,
Yyclla COYETaHU), Ha HAXOXICHUE
BEPOSITHOCTEH COOBITHI C
MIPUMEHEHHEM KOMOMHATOPUKH, B TOM
YHCIIE C UCIIOJIb30BAHUEM
TpeyronbHuka [lackans

BEPOSTHOCTEH OObESTUHEHHUSI U
nepeceyeHusi COObITUH, B TOM UUCIIE
HE3aBUCUMBIX, C UCIIOJIB30BAHUEM
rpaduyecKux npeacTaBIeHU C
HCTOJIH30BAHNEM OIIOPHBIX CXEM B
napax/rpymnmax.

PemaTs 3a1a4uu Ha niepeyucieHUE
KOMOHWHaIUK (YKcIia MepecTaHOBOK,
YHCJia COYETaHUM), Ha HaXO0XJICHUE
BEPOATHOCTEH COOBITHI C MPUMEHEHHUEM
KOMOMHATOPUKH, B TOM YHUCIIE C
UCIIOJIb30BaHUEM TPEYrOJIbHUKA
[Tackaist ¢ HCIIOIB30BAaHUEM OIIOPHBIX
CXeM B Mapax/rpynmnax

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB
Ne HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (UG POBHbIE)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bubmuorexa [JOK
1 Hosropenne kypea 8 rracca 4 https://m.eds00.ru/7f41a302
bubmuoreka [JOK
2 IMEMEHTEL KOMOKHATOPUKE 4 1 https://m.edsoo.ru/7f41a302
3 T'eoMeTpuueckas BEpOsITHOCTh 4 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
4 Menerranus bepryiin 6 1 https://m.edsoo.ru/7f41a302
. bubmuorexa [JOK
2 Cryuaiinas Benmanna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Obobmenme, KOHTpOIH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 9
TTPOTPAMME
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Haumenosanue pazoena Konuuecmeo OcHognoe codepocanue OcHogHbie 6udbl DesimenbHOCmU OcHogHbie 6udbl OesimenbHOCmU
(memwt) Kypca uacoe odyuaruuxcs ooyuarowuxcsa c OB3
[ToBTOpEHME Kypca 4 [IpencraBnenue 1aHHbIX. IloBTOPATH U3Y4EHHOE U IHoBTOPATH U3y4YEeHHOE U
8 kiacca OrnucarenbHas CTaTUCTHKA. BBICTPaMBaTh CUCTEMY 3HAHUMU. BBICTPaMBATh CUCTEMY 3HAHUU C
Omnepanuuu HajZ COOBITHUSIMHU. PemaTe 3aaum Ha OpeICTaBICHUE U UCIIOJIb30BAHUEM OIIOPHBIX CXEM.
He3aBucumocTs coOBITHIH OIMCAHHE NAHHBIX. Pemars 3a1a4u Ha IpeACTaBICHUE U
Pemath 3a5aum Ha HAXOXKICHUE ONMCaHUE JaHHBIX C UCIIOJIB30BAHUEM
BEPOSITHOCTEH 0ObETUHEHUS U OTOPHBIX CXEM B Mapax/rpymnmnax.
nepeceyeHus: COOBITUM, B TOM UUCIIE PemiaTh 3a1a4um Ha HAXOXKICHUE
HE3aBUCUMBIX, C UCIIOJIH30BAHUEM BEPOSITHOCTEW OOBEAMHEHUS U
rpaduyecKux NMpeaAcTaBIeHUN U nepeceyeHus COOBITUH, B TOM UUCIIE
JIepeBa CIy4yailHOro OmbITa. HE3aBUCUMBIX, C UCIIOJIH30BAHUEM
Pemath 3a1auM Ha nepeyuciieHne | rpaduueckux mpeacTaBleHUN U IepeBa
KOMOUWHAIMM (YUCIIa MEPECTAaHOBOK, | CIIY4ailHOTO OIbITa C UCIIOJIb30BaHUEM
Yyclia COYETaHM), Ha HAXOXKICHUE OTOPHBIX CXEM B Mapax/rpymnmnax.
BEPOATHOCTEN COOBITHI C Pemate 3a1a4m Ha nIepevncIICHUE
MPUMEHEHHEM KOMOMHATOPUKH, B TOM | KOMOMHALUM (YKcCia MepecTaHOBOK,
YHCIIE C UCIIOJIb30BAHUEM YHCJIa COYETaHUM), Ha HaXOXKJICHUE
TpeyrosnbHuka [Tackans BEPOSITHOCTEH COOBITUI C
MpUMEHEHHEM KOMOMHATOPUKH, B TOM
YHUCJIE C UCIOJIb30BAHUEM
TpeyronbHuKa [lackans ¢
MCIIOJIb30BAaHUEM OTIIOPHBIX CXEM B
napax/rpymnmax
DneMeHThI 4 [TepecTanoBku. @akTopua. OcBanBaThb NOHATHS: O3HAKOMHMTBHCA C MOHSITUSIMHU .
KOMOMHATOPUKHU CoueraHus U YUCIIO COUCTAHUI. |[KOMOMHATOPHOE MPABUJIO0 YMHOXKEHHsI,| KOMOMHATOPHOE TIPABHUIIO YMHOXKEHHUS,

Tpeyronsnuk Ilackans.
[TpakTunyeckas padora
«Bpruucnenre BEpOSITHOCTEN €
UCTOJIb30BAHNEM KOMOMHATOPHBIX
(GYHKIMHI 3JI€KTPOHHBIX TaOIHUID

YIOpsAIOYEHHAs Iapa, TPoKa
00BEKTOB, MEpecTaHOBKa, (haKkTOpHall
YHUCIIa, COYETAHUE, YUCIIO COUETAHUM,

TpeyronbHukK [Tackans.
Pemars 3a1a4u Ha iepevucieHue
YIOPSAIOYECHHBIX I1ap, TPOEK,
MIEPEYHCIICHHE NTIEPECTAHOBOK U

yIopsIoYeHHas mapa, Tpoiika 00bEKTOB,
nepecTaHoBKa, (hakTopHal uyncia,
CcOoYeTaHue, YUCJIO COUCTaAHUH,
TpeyrosbHuK [lackais.
Pemars 3a1a4u Ha iepevurcieHue
YHOPSIAOYEHHBIX I1ap, TPOEK,

MNEPCUNCIICHUC TEPECTAHOBOK U




COYETAaHHUM DJIEMEHTOB PA3JIUYHBIX
MHO>KECTB.

Pemats 3a1a4u Ha IPUMEHEHUE

yyclia COYeTaHu B anredpe

(cokpaméHHoe yMHOKEHHE, OUHOM

HrroTona).

PemaTth, npuMeHsisi KOMOMHATOPUKY,

3aJaud Ha BBIYUCIICHHE BEPOSTHOCTEH,

B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX

Ta0JIMIl B XOJI€ MPAKTUYECKON paboThI

COYETAHUM DJIEMEHTOB PA3JIUYHBIX
MHOYECTB C HCITOJIb30BAaHHEM OTIOPHBIX
CXEM B Mapax/rpymnmax.
PemaTs 3a1a4u Ha IPUMEHEHHE YHCIIA
coueTaHuil B anreOpe (CokpaiiéHHoe
yMHOXXeHHe, 0nHOM HploTOHA) ¢
HCTOJIH30BAHNEM OIIOPHBIX CXEM B
napax/rpymnmax.
Pemiathb, npuMeHsisi KOMOMHATOPHKY,
3aJjaud Ha BBIYMCIICHHE BEPOSTHOCTCH,
B TOM YHCIIE C TIOMOIIBIO AJIEKTPOHHBIX
TaOJIUIL B XOJIC MPAKTHYECKON pabOThI €
UCTIOJIb30BaHUEM OTIOPHBIX CXEM B
napax/rpymnmax

I'eomeTpuueckas
BEPOSITHOCTD

['eomeTpuueckast BEpOSATHOCTb.
CrnyyaliHblil BIOOP TOUKH U3
¢Gurypel Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

OcBauBaTh NOHATHE
r€OMETPUYECKON BEPOSITHOCTH.
PemaTh 3a5aum Ha HAXOXKICHUE
BEPOATHOCTEN B OIBITAX,
MPEICTAaBUMBIX KaK BBIOOP TOUEK U3
MHOI'OYTOJIbHUKA, Kpyra, OTpe3Ka WIH
JIyTH OKPY>KHOCTH, YACIIOBOTO
IIPOMEKYTKA

reOMETPUYECKON BepOsTHOCTH. PemiaTh

O3HAaKOMHUTBHCH € MOHATHEM

3a]a4M HA HaX0XKJCHUE BEPOSITHOCTEH
B OIIBITaX, MPEJICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYTOJIbHUKA, KpyTa,
OTpe3Ka WU IyTH OKPYKHOCTH,
YHCIOBOIO MPOMEXYTKA C
WCTIOJIH30BAHNEM OTIOPHBIX CXEM B
napax/rpymnmnax

Hcnbrtanus beprymm

Hcnpertanue. Ycnex U Heynaua.
Cepus ucnbITaHUM 10 IEPBOTO
ycnexa. Mcnbitanus bepuymin.
BeposatHocTu coObITHIl B cepun

ucneITaHui bepryim.
[TpakTrueckas padota «cnpITanus
bepuymm»

OcBanBaTh NOHATHSA: UCIIBITAaHHE,
DIIEMEHTAPHOE COOBITHE B UCIIBITAHUH
(ycmex u HeyJaua), cepusi UCTIbITaHuUl,
HACTYIUIEHHE NIEPBOTO ycIexa
(Heynaum), cepus UCIBITAHUN
bepnymu. Pemats 3axaum Ha
HaXO0XKJICHUE BEPOSTHOCTEN COOBITHII B
CepUH HCIIBITAaHUH JT0 IEPBOTO yCIIexa,

B TOM YHCJIE C TPUMEHEHUEM

O3HAKOMHTBHCH C NOHSATUSIMH .
WCIIBITAaHUE, DJIEMEHTAPHOE COOBITHE B
UCIBITaHUU (yCIeX U Heyaua), cepus

WCTIBITAHUHM, HACTYIJICHHUE TIEPBOTO
ycrexa (Heyaauu), cepus UCTIbITAHUI
bepuynnu. Pemars 3apaum Ha
HAXO0XJICHHUE BEPOATHOCTEH COOBITHIA B
CepHUH UCIBITAHUH JI0 TIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI

(hopMyITEI CYMMBI T€OMETPUUYECKON

CYMMBI T€OMETPUYECKON MPOTPECCUH C




IIPOrPECCUM.

Pemarhb 3a1a4M Ha HaXOXACHHE
BEPOSTHOCTEM 3JIEMEHTAPHBIX
COOBITUH B CEPUU UCTIBITAHUI

bepHymn, Ha HaxoXIeHUE
BEPOATHOCTH OIIPEIEIEHHOTO YHCIa
YCIIEXOB B CEPUH UCIIBITAHUI
bepnynu.

M3yuyaTs B X01€ NPAKTHYECKOM
PadoThI, B TOM YHCJIE C IOMOIIBIO
1M (pPOBBIX PECYPCOB, CBOICTBA
BEPOATHOCTH B CEPUM UCIIBITAHUN
bepnymn

KCII0Ib30BAaHUEM OIMOPHBIX CXEM B
napax/rpymnmax.

PemaTp 3a1aum Ha HAXOXKICHUE
BEPOSATHOCTEH FIEMEHTAPHBIX COOBITHIT
B CEpUU UCHBITaHUN bepHyium, Ha
Hax0KJIEHUE BEPOSITHOCTH
OINPEEIEHHOrO YUCIIa YCIIEX0B B CEPUU
ucnbiTaHui bepHysim ¢
KCII0JIb30BAaHUEM OIMOPHBIX CXEM B
napax/rpymnmnax.

HN3yyarh B X0/1€ NPAKTHYECKOM
padoThbI, B TOM YHUCJIE C IOMOIIbIO
1M (POBBIX PECYPCOB, CBOMCTBA
BEPOSITHOCTH B CEPUU UCTIBITAHUI
bepnynnu ¢ ucnonap30BaHUEM OMOPHBIX
CXeM B Mapax/rpynmnax

Cayyaiinas BeTu4nHa

Ciyualinas BeJIMUMHA U
pacrpeieieHre BEPOSITHOCTEN.
MaremaTnueckoe 0XKUIaHuE U

JUCTIEPCHS CITyYailHON BETUYUHBI.
[Tpumeprl MaTEMaTHYECKOTO
OKUJaHUS
KaK TEOPETUYECKOTO CPEAHETO
3HAYEHUS BEJINYNHBI.
[ToHsATHE O 3aKOHE OONBLINX YUCEIL.
N3mepenne BEpOATHOCTEN C
noMouipto 4actot. [Ipumenenue
3aKOHa OOJIBIINX YHCEN

OcBouTh NOHATHA: CilydaliHas
BEJINYMHA, 3HAYCHUE CIIy4alHON
BEJIMYMHBI, paclpeaeiieHue
BEPOSITHOCTEM.

H3yuats n 00cyKaaTh IpUMEpPHI
JUCKPETHBIX U HEMPEPBIBHBIX
cllyyailHBIX BEIMYHUH (POCT, BEC
YyeJI0BeKa, YUCICHHOCTh HaceJleHus,
JpyTre N3MEHUYUBBIE BEINYHHBI,
paccMaTpuBaBIIUECS B Kypce
CTaTUCTHUKH), MOAETbHBIX CITy4aifHBIX
BEJIMYMH, CBA3aHHBIX CO CIy4YailHBIMU
onbITaMu (OpocaHue MOHETHI,
WUTPATBHON KOCTH, CO CIIyYalHbIM
BBIOOPOM U T. I1.).
OcBauBaTh NOHATHS:
MaTEMaTHYECKOE OXKUAAHHE
CIIy4ailHON BEJTMYMHBI KaK

O3HaKOMHUTBCS ¢ TOHATHAMM:
Cly4dailHas BEJIMYMHA, 3HAUCHUE
CIIy4aiiHOM BEJIMUYMHBI, PACIIPENETICHUE
BEPOSITHOCTEH.

H3yuarsb n 00cy:kaaTh IPUMEPHI
JUCKPETHBIX U HEMPEPBIBHBIX
CllyyailHBIX BEJIMUYUH (POCT, BEC
YeJI0BeKa, YNCICHHOCTh HaceJIeHus,
JIpyrie N3MEHUYUBBIE BEINYHHBI,
paccMmaTpuBaBIInECs B Kypce
CTaTUCTHKH), MOAEIbHBIX CIy4aliHBIX
BEJIMYMH, CBA3aHHBIX CO CIy4allHbIMU
onbITaMu (OpocaHne MOHETHI,
WUTPATBHON KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. I1.).
O3HAKOMHUTBCSI ¢ MOHATHSIMM:
MaTEMaTHYECKOE OXKHUIAHNUE CITy4aliHON
BEJIMUMHBI KaK TEOPETHUECKOE CPEHEe




TEOPETUUECKOE CPEIHEE 3HAUCHHUE,
JACTIEPCHS CITy4aiiHOW BEJTMYMHBI KaK
Pemathb 3a1a4un Ha BBIUKCIICHHE
MaTeMaTUYeCKOr0 OXKUJIAHUS U
JIUCTIEPCUU JUCKPETHOM CIIydyaHOU
BEJIMYUHBI 110 33IaHHOMY
pacrpe/iesieHnIo, B TOM YHUCIIe 3a/a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPEsIMH.
3HAKOMMTBCSI C MATEMAaTHYECKUM

pacrnpeenieHnii, B TOM YUCIe
pacripesiesieHus CIy4aiHOM BeIMYUHBI
«4HCIIO YCIIEXOB)» B CEpPUU UCIIBITAHUI
bepnyinu.
M3yuatp yacToTy cOOBITHS B
HOBTOPSIOLINXCS CIy4alHBIX OIBITaX
KaK CIIy4alHYIO BEJIMYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIINX
yucen (B popme bepuymnnn): npu
OOJIBIIIOM YHCIIE OTIBITOB YacTOTa
coObITHSI OJIM3Ka K €0 BEPOSATHOCTH.
Pemarsb 3a5a4un Ha U3MepeHHE
BEPOATHOCTEN C MOMOIIBIO YACTOT.
O0cy:k1aTh POJIb 3aKOHA OOJBIITIX
yucesl B 000CHOBAaHUHU YaCTOTHOT'O
METO/Ia U3MEPEHUSI BEPOSITHOCTEM.
O06cy:kaaTh 3aK0H OOJIBIIMX YUCE
KaK MPOSIBJIEHUE CTaTUCTHUECKON
YCTOMYMBOCTU B U3MEHUYHMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJBIIINX
YHCeJl B IPUPOJIE U B )KU3HH YEIOBEKa

aHaJIOT TMCTIIEPCHH YHCIOBOTO Habopa.

OXHAAHHUEM U HHCHCpCHeﬁ HCKOTOPBIX

3HaQ4YCHUE, JUCIIEPCUS CITydaiiHOU
BEJIMYMHBI KaK aHAJIOT JUCIIEPCUHU
YHCIIOBOTO Habopa.
Pemathb 321241 Ha BEIYHCIICHUE
MaTEMaTHUYECKOT0 OKUIAHUS U
JIMCTIEPCUU JUCKPETHOM ClTydyalHOU
BEJIMYMHBI 110 33JJaHHOMY
pacmpenesIeHuI0, B TOM YUCIIE 3a/a4,
CBSA3aHHBIX CO CTPAXOBAHUEM U
JI0TEPESIMU C UCIIO0JIb30BAHUEM OIIOPHBIX
CXEM B Mapax/rpyrmmax.
O3HAKOMHUTBCS € YaCTOTOH COOBITHSA B
MOBTOPSIIOLIUXCS CyYallHBIX OIBITax
KakK CIly4allHO! BEJIMYHHBI.
IIpuanMaTe yyactue B 00Cy:KIeHUHU
POJIb 3aKOHA OOJIBIINX YHCEN B
000CHOBAaHMHU YaCTOTHOI'O METOa
U3MEPEHUS BEPOSTHOCTEN.
IIpunnMaTe yyactue B 00Cy:KIeHUHU
3aKOH OOJIBIIMX YUCEN KaK MpOsIBIICHUE
CTaTUCTUYECKON YCTONYMBOCTH B
W3MEHUYMBBIX SIBJICHUSX, POJIb 3aKOHA
OO0JIBIINX YKCEN B IPUPOAE U B KUZHU
4eJI0BeKa




O60011eHNEe, KOHTPOJIb 10 [IpencraBieHue qaHHBIX. IHoBTOpPATH H3yUeHHOE U IHoBTOpPATH N3yUyeHHOE U
OmnwucaresnbHas CTaTUCTHKA. BBICTPAUBATh CHCTEMY 3HAHUH. BBICTPAUBATH CHCTEMY 3HAHUH C
BeposiTHOCTB ciy4aifHOTro coObiTHs.| PemiaTh 3agaum Ha npeCcTaBICHUE U WCIOJIH30BAHUEM OTIOPHBIX CXEM.
OneMeHThl KOMOMHATOPUKH. OIMCaHKE JAHHBIX. PemaTts 3a5a4u Ha npesCTaBlICHUE U
Crnyyaiinbple BeTMYUHBI 1 PemaTs 3a1a4u Ha HAXOXKJICHUE ONKCAaHKE JJAHHBIX C HCIIOJIb30BaHUEM
pacrpeieneHus BEPOSITHOCTEH OIIOPHBIX CXEM.
COOBITHH, B TOM YHCJIE€ B OIBITAX C PemaTth 3324y Ha HaxXOXXIEHUE
PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU BEPOSTHOCTEN
COOBITUSIMH, BEPOSITHOCTEH COOBITHI1, B TOM YHCIIE B OIBITAX C
00BbEeIMHEHUS U TTepECeUCHUs PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITHH, BEIYUCIIATH BEPOSITHOCTH B COOBITUSIMH, BEPOSITHOCTEH
OMBITAX C CEPUSIMM CITydalHBIX 00BbeIMHEHUS U TTepecedeHns COOBITHl,
UCTIBITAHU I BBIYHUCIISITH BEPOSITHOCTH B OMBITAX C
CepUsIMU CIy4YalHBIX HCIIBITAaHUI C
MCITIOJI30BAHUEM OTIOPHBIX CXEM
OBUIEE KOJIMYECTBO 34
YACOB I10
I[TPOI'PAMME

Yueonwuii kypc «lloocomoeka k OI'D no mamemamuxe

B pe3ynbrare ananuza pesynbratoB BIIP u OI'D npeasiaymux ger B [BOY COL c. AnekceeBka Ha 3acenanuu [lenarnueckoro coera OblIo
IPUHATO pelleHre 00 y4eIMueHUH KOJIMYecTBa 4acoB N3ydeHus yueOHoro npeamera «MaremaTrka» Ha 1 yac B Hezento (34 daca 3a ront): yueOHbII
Moayib «Anredpa» - 17 yacoB, yueOHbINH Moyb «I eoMeTpus» - 9 yacoB, yueOHbIH MOyNb «BepoSATHOCTh M CTATUCTHKAY - 8 YACOB.

BeienenHoe yueOHOE BpeMsi OpPUEHTHPOBAHO Ha:
1. moarotroBKky oOywaromMXcs K clade sk3amMeHa no marematuke B ¢opme OI'D B COOTBETCTBUU C TpPeOOBaHMSAMH, IMPEIbSIBISEMBIMA HOBBIMU
o0pa3oBaTeNbHbIMU CTaHAAPTaMH; OKa3aHWE WHJMBUYaJbHOM M CHCTEMATHYECKON MOMOIIM JIEBSITUKIACCHUKY MPHU MOBTOPEHUHU Kypca MaTeMaTHKH U
MOJrOTOBKE K DK3aMEHaM;
2. mpuoOpeTeHNe OMPEEIIEHHOTO OMbITa PEHICHMs 3a/1ad Pa3IMYHbIX THIIOB, MO3BOJSET YYEHUKY MOJYYUTh OMOJHUTEIbHYIO MOATOTOBKY IS CIAuM
9K3aMeHa 110 MaTeMaTUKe 32 KypC OCHOBHOM LIKOJIBI;
3. peleHNe pa3IUYHbIX [0 CTENEHU BaXKHOCTH U TPYIHOCTH 3aj1ay;
4. 00BEKTHBHYIO HE3aBUCUMYIO MPOLIEAYPY OLICHUBAHUS YUEOHBIX TOCTHIKEHUH 00ydaromuxcs.
5. 0TpaboOTKY 3aJaHMi 110 BCEM pa3jieiaM Kypca MaTeMaTHK/ OCHOBHOM LIKOJIbI: apudmeTrke, anredpe, CTaTUCTUKE U TEOPHH BEPOSITHOCTEHN, T€OMETPHUH.




6. moBTOpeHue, oOoOOIIeHWE U yrIyOJNeHHe 3HaHWK 1O apudmeruke, anredpe, TeOMETpUH, BEPOATHOCTH U CTAaTUCTHKE 3a KypC OCHOBHOM
00111600pa30BaTEIILHON IITKOJIBI;

7. BBIpaOOTKA yMEHHS MOJIb30BAThCsl KOHTPOJIbHO-U3MEPUTEILHBIMUA MaTepUATIaMU;

8. KOMIeHCaIHIO HeIOCTAaTKOB B 00yYeHNN MaTeMaTHKE.

Kypc npeanycMmaTpuBaeT OBTOPHOE PacCMOTPEHHE TEOPETUUECKOr0 MaTepHaja 10 MaTeMaTHKe, I0ITOMY UMeeT 0oJbloe 001eo0pa3oBaTenbHOe
3HA4YeHUe, CIOCOOCTBYET PAa3BUTHIO JIOTMUYECKOIO MBIIUICHHS, HAMEYaeT U UCHOJb3YyeT LEJbI psl] MEeTalpeAMETHBIX CBS3€H M HalpaBieH B IEPBYIO
ouepesib Ha YCTpaHEHHE «IIpoOeoB» B 0a30BOM COCTABIIAIOLIEH MaTEMAaTUKN CUCTEMAaTU3aLMIO 3HAaHUH 110 OCHOBHBIM pa3jiesiaM IIKOJbHONW IPOrpaMMbl.

Conepxanue yueOHOro Kypca:

1. Monynp «AnreOpa». ba3oBblil, TOBBILIEHHBINA U BBICOKUN YPOBHHU - 16 4.

2. Mopaynb «I'eomeTpusi», ba3oBblil, HOBBILLIEHHBIN U BBICOKUI YPOBHHU - 8 4.

3. Moaynb «BepoSaTHOCTh U CTaTUCTUKAY - 6 4.

4. TectupoBanue - 4 4.

Anzeopa.

1.Yucna, yncnoBsle BblpakeHus, npoueHTsl. HarypanpHble uncna. Apudmernueckue AeHCTBHs ¢ HATypajdbHbIMU uuciaMu. CBoWCTBa apupMeTHYeCKUX
neiictBuil. JlemumocTh HaTypaidbHBIX yucel. [lenurenu u kpatHele uncina. [lpusHaku nenumoctu Ha 2, 3, 5, 9, 10. [lenenue ¢ ocratkom. IIpocTeie uncna.
Paznoxenue HaTypaibHOro uncia Ha npoctele MHOXUTENN. Haxoxnenne HOK, HOJl. O6bikHOBEHHBIE Apo0u, 1eHCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSMH.
Jlecstuunbie apoOu, NEHCTBUS C AECATUYHBIMU JpoOsMu. [IpumeHeHHe CBOMCTB AJis YNPOLIEHUS BbIpakeHUH. TOKIECTBEHHO paBHbIE BbIPAXKEHUS.
[TpouenTsl. HaxoxieHne NpoIieHTOB OT YKMCJIa ¥ YUCIIA 11O MPOLICHTY.

2. BykBeHHbIE BBIpa)KEHHUS BBIPAXKEHHUS C MEPEMEHHBIMHU. T0XKJIECTBEHHbIE MPEOOpPa30BaHUS BBIPAKEHUI C MEPEMEHHBIMH. 3HAUE€HUE BBIPAXKEHUN IPU
M3BECTHBIX YHMCIJIOBBIX IaHHBIX IEPEMEHHBIX.

3. IlpeoOpazoBanue BbipaxkeHu. DOPMYIBI COKPAIIEHHOTO YMHOXXEHHs. ParmonanbHble ApoOu. OmHOWIEHBI W MHOTOWIEHbl. CTaHIapTHBIA BHI
onHowieHa, MHorowieHa. Koadduuuent onnouwrena. CreneHb ojxHOUIE€Ha, MHorowieHa. J[eWCTBUS ¢ OJHOWIEHAMHM M MHOrowileHamu. Pa3znoxeHue
MHOroujeHa Ha MHOXuTenu. Dopmynbl COKpalieHHOro yMHOXeHHs. CrocoObl pa3ioeHUsl MHOTOWIEHa Ha MHOXXMUTENIW. PannoHanbHble 1poOM U UX
cBoiicTBa. /lomycTuMble 3Ha4eHUs IEpeMEeHHbIX. T0XIeCTBO, TOXK/IECTBEHHbIE TPe0Opa30BaHus pallMOHATIBHBIX Jpobeil. CTeneHb C 1ebIM MoKa3aTeneM U
ux cBoicTBa. KopeHb n-0il CTENEHH, CTENEHb C pallMOHAIBHBIM II0KA3aTEIEM U UX CBOMCTBA.

4.YpaBHeHuss U HepaBeHCTBa. JIuHeliHble ypaBHEHMsI ¢ ofHOW mnepemeHHOW. Kopenp ypaBHeHus. PaBHOcuibHBIE ypaBHEHHA. CHCTEMBI JIMHEHHBIX
ypaBHEHUW. METOMbI pElIeHHs] CUCTEM YpaBHEHWMH: TOJICTAaHOBKH, METOJ CJOXKeHWs, rpaduueckuii meton. Ksampatubeie ypaBHeHus. Hemomnoe
KBaJlpaTHOE ypaBHeHUE. Teopema Buera o kopHsx ypaBHeHus. HepaBeHcTBa ¢ oHOM nepeMeHHOM. CucTemMa HEpaBeHCTB. MeTo/1bl pellIeHUs] HEPaBEHCTB
U CHCTEM HEPAaBEHCTB: METO/I HHTEPBAJIOB, rpaQUUeCKUil METO/I.

5. IIporpeccun: apudmernyeckas U reoMeTpudecKas YMCIOBBIE MOCIeN0oBaTeIbHOCTH. PasHOCTh apudmernyeckoit mporpeccuu. @opMynia n-oro dieHa
apudmernyeckoil nporpeccun. @opmysa CyMMBI N 4JIEHOB apupMeTHUecKOi nporpeccuu. ['eomerpuueckas nporpeccusi. 3HaMeHaTellb T€OMETPUUYECKOM
nporpeccuu. @opMynia n-oro wieHa reoMerpuueckoil mporpeccur. dopMyna CyMMbl n YJIEHOB reoMeTpuueckoil mporpeccuu. Cymma OecKOHEYHOM
F€OMETPHUYECKON MTPOTPECCUM.



6.@ynkuun u rpaduku. [lonsarue pynkumu. Oynkuus u apryment. O6mnacts onpenenenus ¢pynkuuu. Ob6nacte 3HaueHuit ¢pynkuuu. I'padux GyHKIINH.
Hynu dpynxnuu. OyHkus, Bo3pacTraromas Ha OTpe3Ke.

Oynkuus, yobBatonias Ha oTpeske. Jlunelnas ¢yHkuus u ee cBoiictBa. ['paduk nuHeHOH ¢GyHKUuU. YrnoBoil kodpdunuent ¢yaxmuu. OO6paTHO
npornopuroHanbHas GyHKIuUsS U ee cBoiicTBa. KBanpartuuHas ¢yHkuus u ee coiicta. I'paduk xBaapatuuHoit ¢pyHkuuu. CrenenHas GyHkuus. YerHas,
HeueTHas (QyHkiust. CBOMCTBAa YeTHOW M HEYETHOM cTeneHHbIX PyHKIMiA. I'paduku creneHnbix pyHkuuid. Urenue rpadukoB GyHKIUI.

7. TexcroBble 3aauu. TeKCTOBbIE 3a1a4K HA IBUKEHHUE U CIIOCOOBI perieHus. TeKCTOBbIE 3a/jauu Ha BbIUUCIIEHHE 00beMa paboThl U CIIOCOOB! UX PEILICHHH.
TekcToBbIe 331a4H Ha MPOLIEHTHOE COZEP)KaHUE BEIIECTB B CIUIABAX, CMECAX M PACTBOPAX, CIOCOOBI PEIICHHUS.

T'eomempus

8. Tpeyronpuuku. Bricota, Meanana, cpeHsst JIMHUS TPeyTroJibHUKa. PaBHOOEpEHHBIN 1 PAaBHOCTOPOHHHIA

TpeyroabHuKHU. [Ipu3Haku paBeHCTBA U MOJOOMS TpeyrojibHUKOB. Pemienue TpeyronbHukoB. Cymma yrioB TpeyrojibHHKa. CBOMCTBa MPAMOYTOJIbHBIX
TpeyroiabHUKOB. Teopema [Tudaropa. Teopema cuHycoB 1 KOCHHYCOB. HepaBeHCTBO TpeyroyibHUKOB. [Tnomane TpeyroipHuKa.

9. MuoroyronsHuku. Buasl MHoroyronsHukoB. Ilapamnenorpamm, ero cBoiictBa u npusHaku. Ilmomane mapamienorpamma. PomO, mpsiMOyrojbHUK,
kBazpar. Tpaneuuns. Cpeassist tunus tTpanenuu. [Inomans Tpanenuu. [IpaBuiibHble MHOTOYTOJIBHUKH.

10. OxpyxHocTb. KacarenbHas K OKpPY)XKHOCTH M ee cBoicTBa. LleHTpayibHbli M BHOUCAHHBIA Yribl. OKpY>KHOCTb, ONMCAaHHAs OKOJO TPEYrOJIbHUKA.
OKpyXHOCTb, BIUCaHHAs B TpEYroJibHUK. JlJinHa okpykHOocTU. [1nomans kpyra.

Bepoamnocmb u cmamucmuka

11. DyieMeHThI CTaTUCTUKU U Teopuu BeposiTHocTel. CpenHee apupMeTHieckoe, pazMax, Mojia. MenuaHa, Kak craTUCTHUYEcKas Xapakrepuctuka. Coop u
IPYNIIMPOBKA CTATUCTUYECKUX JAHHBIX. MeTonbl pelieHus: KOMOMHATOPHBIX 3ajad: mepebop BO3MOXHBIX BAPHAHTOB, JIEPEBO BAPHAHTOB, IMPABHIIO
Tymuoxenusi. [lepectanoBku, pa3MeneHus, couetanus. HauanbHbie CBEJIeHUS U3 TEOPUU BeposiTHOCTEH. BeposTHOCTE citydaitHoro coObiTusi. CiioxeHue u
YMHOXEHHUE BEPOSITHOCTEN.

12. Pemienne TpeHUPOBOYHBIX BApUAHTOB U 3aJIaHUI U3 OTKPHITOTO OaHka 3amanuii [ 1A-9

KoJgnuyecTBo 4acoB

Ne HanmeHoBaHMe pa3jeioB U TeM JIeKTpPOHHBIe (HM(POBHIE)
Konrtpoabsnbsie IIpakTnueckue
n/n NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC PeCypPChl
padoThI padoThI
1 Monynb «Anre6pay». ba3oBslid, 16
MIOBBIIICHHBINA U BBICOKUN YPOBHHU
5 Monayns «I'eomerpusi», bazoBblid, 3
MTOBBIIICHHBIA U BBICOKAN YPOBHHU
3 Monyinb «BeposTHOCTb U CTaTUCTHUKAY 6

4 TectupoBanmne B popmare OI'D 4 4
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSA OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa30BaHUs
pe3yJbTara
AJITEBPA
1 Yucna v BBIYKCICHUS
11 BrImonHsATh, coueTas yCTHBIE M TUChbMEHHBIC NPHEMBI, apudMeTHdecKue
' JEHCTBUS C pallMOHAIbHBIMU YHCIIAMU
HaxonuTh 3HaueHUsT YUCIOBBIX BBIPAXKEHUH, MPUMEHITh pPa3zHOOOpa3HbIE
1.2 CrocoObl W TPHUEMBI  BBIYHMCICHUS 3HAYCHWUH JIPOOHBIX BBIPAKEHUH,
coJiepKalrx OObIKHOBEHHBIE U IECATUYHBIE IPOOHU
[TepexonuTh OT ofgHOW (HOPMBI 3alKCH YHCEN K Apyroi (mpeoOpa3oBbIBATH
1.3 JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUUHYIO JPOOD)
14 CpaBHUBATH U YIOPSAIOYMBATH PALIMOHAIBHBIE YUCIIA
15 OKpyrJiiaTh uncia
BBINoaHATE NPUKUIKY U OILICHKY pe3yJIbTaTa BBIUUCICHUMN, OLICHKY 3HAUYCHUN
1.6 YHCIOBBIX  BBIpOKEHUH. BBIMONHATE  JEWCTBUS CO  CTENEHSIMH C
HATypaJbHBIMHU TTOKA3aTEeIISIMHU
17 [IpuMeHsTh TPU3HAKK JEIUMOCTH, PA3JIOKEHIUE HA MHOKUTEIN HATypaIbHbIX
' qucen
PemaTte NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3AHHBIE C OTHOILIECHHUEM
18 BEJIMYUH, MTPONMOPIIMOHAIBHOCTHIO BEJIMYUH, MMPOIICHTAMH, HHTEPIIPETUPOBATH
' pe3ynbTaThl peHIeHus 3aJady ¢ y4E€TOM OrpaHUYEeHUH, CBSA3aHHBIX CO
CBOICTBaMM paccMaTpuBaeMbIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp30BaTh anredpandeckyro TEPMUHOIIOTUIO U CUMBOJIHKY, IPUMEHSTH €€
' B IIPOIIECCE OCBOCHUS YIEOHOT0 MaTepuraa
25 Haxomuth 3HavyeHWs OYKBEHHBIX BBIPOKECHHN MPU 3alaHHBIX 3HAYCHHSIX
' MEePEMEHHBIX
23 BrimonHsaTe npeoOpa3oBaHus ENOr0 BRIPAKEHHUS B MHOTOUJICH MPUBEICHUEM
' MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BBITIOTHATE YMHOXKEHUE OJHOWICHa HAa MHOTOWIEH W MHOTOWICHAa Ha




MHOTOYJICH, IPUMEHTHh (POPMYJIbI KBaipaTa CyMMBI U KBaJlpaTa pa3HOCTH

OCYH_IGCTBJ'IHTB Pa3I0KEHUE MHOTOYWICHOB HAa MHOXHUTEIM C IIOMOIIBIO

2.5 BBIHECEHHMSI 3a CKOOKM OOIIEr0 MHOXHTENS, TPYNIHPOBKU CIAaracMbIX,
npUMeHeHUs GOopMYI COKPALIEHHOTO YMHOKEHUS
25 [IpumensTs mpeoOpa3zoBaHus MHOTOWICHOB Uil PEIICHUS pa3IMYHBIX 3a7ady
' 13 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NTPAaKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW € HATYPAJIbHBIMM IIOKa3aTeIsAMHU UL
' IpeoOpa3oBaHus BHIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pewats sMHEVHBIE ypaBHEHHUs C OJHOM IIEPEMEHHOM, IIPUMEHs IIpaBuUia
3.1 Iepexosa OT HCXOAHOIO YpaBHEHHUS K paBHOCWIBHOMY eMy. [IpoBepsrs,
ABJISIETCS JI YUCIIO KOPHEM YpaBHEHMSI
3.9 [TpumensTh rpaduueckne METObI IPH PEIICHUN JIMHEHHBIX YpaBHEHHH U UX
' CUCTEM
23 [lonOupaTe mpuMepsl Map 4YHCEd, SBISAIOMIUXCS pPEUICHHEM JMHEHHOTO
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CrpouTth B KOOPJMHATHON IIOCKOCTH TpadUK JUHEHHOr0 YpaBHEHUS C JBYMs
3.4 NEPEMEHHBIMH; IOJIb3YACh TIpapuKoOM, NIPUBOJUTH HPUMEPHl PpPELICHUS
YPaBHEHHUS
35 Pemats cuctemsl 1ByX JUHEMHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMH, B TOM
' ymciie rpadpudecku
CocraBisiTh W pewiarb JHMHEWHOE YpaBHEHHWE WJIM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHHH IO YCIIOBUIO 3aJa4M, HHTEPIPETHPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJTY4YEeHHbIN pe3yibTar
4 Koopaunats! u rpapuku. @yHkiun
N300pakaTh Ha KOOPIUHATHOM MPSAMON TOUKH, COOTBETCTBYIOIIUE 3aJJaHHBIM
4.1 KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBallbl, 3alHChIBaTh  YHCIIOBbIE
NPOMEXYTKH Ha aareOpandyeckoM s3bIKe
4.2 Otmeyats B KOOpAMHATHOM INIOCKOCTH TOUYKH I10 3a/IaHHBIM KOOpJINHATaM
4.3 Crpouts rpaduku muHeHHbIX GyHKIMNA. CTpouTh rpaduk GyHKIUN Y = [X|
OnuceiBaTh € MOMOUIbIO (DYHKIUI H3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMS, PacCTOSIHUE, LIEHY, KOJUYECTBO, CTOUMOCTD,
POM3BOIUTENILHOCTD, BpeMsl, 00BEM pabOoThI
4.5 Haxoaute 3HaueHue GpyHKIUM 110 3HAYSHUIO €€ apryMeHTa




[Torumate Tpaduveckuii croco0 TPEICTaBICHUs W aHalu3a HH(POpPMAINH,

4.6 U3BJICKaTh M MHTEPIPETUPOBATh HHPOPMALUIO U3 TpadUKOB peasbHBIX
IPOLIECCOB U 3aBUCHMOCTEH
TFEOMETPUS
Kox .
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTATHI OCBOEHHS OCHOBHOM
NpoBepPsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yjabTara
6 I'eomerpus
Pacno3naBate W3ydeHHBIE TE€OMETpPHUYECKHE (UTYpPBI, ONpEAeNsiTh UX
6.1 B3aUMHOE PacIojoKeHue, n300paxaTh TeOMETpUIECKie (GUTYyphI, BBITOIHSITH
' YEepPTEXKH IO YCIOBHIO 33a1aud. V3MepsTh JNMHEHHBIC W YIJIOBBIC BEIMYMHBI.
Pemate 3a1a4n Ha BBIYKMCICHUE JUTMH OTPE3KOB U BEIMYHH YIJIOB
Jlenate rpyOyI0 OIICHKY JIMHEHHBIX W YIVIOBBIX BEIMYUH NPEJIMETOB B
6.2 peanbHON KHU3HHU, Pa3MEpOB MPUPOTHBIX 00BEKTOB. PasnmuuaTh pa3mepsl 3THX
00BEKTOB IO TIOPS/IKY BEJIMYHHEI
6.3 Ctpouth 4epTeKH K F€OMETPUUECKHUM 3a/1adam
6.4 [lonmp30BaThcsl TpPU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIIOJIB30BATh
' NPU3HAKH U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEIICHUH 3a1a4
65 [IpoBOANTH JIOTHUECKHE PACCYXKICHHS C HCIIOJIB30BAHUEM T€OMETPUYECKUX
' TEOopeM
[Tonmp30BaThCcs TpH3HAKAMU PABEHCTBA TPSMOYTOJIBHBIX TPEYTOJIEHUKOB,
6.6 CBOWCTBOM MEJAMaHbl, MPOBEAEHHOH K THUIOTEHY3€ MNPSMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHHH T€OMETPHUECKUX 33124
OnpenensaTh MapauIeTbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
6.7 ¢ HuMH cekymas. OmnpeaensTb NapayIeIbHOCTh MPSAMBIX C MOMOILBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJJHOM MPAMOU 10 TOYEK APYrOW MPpsSMON
6.8 Pemats 3aaun Ha kieT4aToit Oymare
[TpoBOIUTH BBIUMCIEHUS U HAXOJIUTh YHCIOBbIE U OyKBEHHBIE 3HAUCHMS
JIJIOB B TEOMETPHUYECKMX 3a/Ja4aXx C HCIOJIh30BAHUEM CYMMBI YTJIOB
6.9 TPEYroJbHUKOB M MHOTOYTOJBHHKOB, CBOICTB YIJIOB, OOpa30BaHHBIX IPH
TepeceueHH BYX MapauIeIbHBIX MPSIMBIX CeKylIed. PemaTh nmpakTuueckue
3a[a4i Ha HAXO0XKJICHUE YTJIOB
Bnaners mOHATHEM TE€OMETPUUYECKOTO MeECTa TOYeK. YMETh ONpeaessaTh
6.10 OWCceKTpuCy yria H CEpeIUHHBIN TEpPIeHANKYISIp K OTPe3Ky Kak

TCOMECTPHUICCKUC MCCTA TOUCK




DopMyTUPOBaTh ONPEICICHUS OKPY>KHOCTH M Kpyra, XOpIbl M AUaMeTpa

6.11 OKPYKHOCTH, IOJIb30BAaThCS UX CBOMCTBAMU. Y METh PUMEHATH 3TU CBOMCTBA
MIpY pElICHUH 3a7a4
Binanerp moHSATHEM ONMMCAaHHOW OKOJIO TPEYroJIbHUKA OKPYXKHOCTH, YMETh
6.1 HaxoauTh e€ 1eHTp. [lonp3oBarhest pakTamMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB
' TPEyrojibHMKa MEpPeceKaroTcsi B OJHOM TOYKE, U O TOM, YTO CEpEIUHHBIC
MEePICHANKYJISIPBI K CTOPOHAM TPEYroJIbHUKA MEPECEKAI0TCs B OJHOM TOUKE
Bianers moHsiTueM KacaTelbHOW K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOU O
6.13 NEePHEHANKYISIPHOCTH KacaTeJIbHOM W pajauyca, NPOBEAEHHOIO K TOYKE
KacaHHs
6.14 [Tonp30BaThCsi MPOCTEHIIMMUA F€OMETPUUECKUMU HEPABEHCTBAMH, MOHUMATh
' MX MPAKTUYECKHUI CMBICI
6.15 [IpoBOAUTH OCHOBHBIE TEOMETPUUYECKHUE MTOCTPOCHUS C TTOMOIIBIO ITUPKYIIS U
' JIMHENKHU
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMpPoBePsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTara
BEPOJATHOCTBb U CTATUCTHUKA
5 BeposTHOCTh U cTaTUCTHKA
Yurtate uHbOpMAIUIO, NPEICTABICHHYIO B TaOJHMIaX, HAa JgUarpammax,
51 MIPEACTABISITh JaHHBIE B BUJIE TAOJIHI], CTPOUTH AUArpaMMbl (CTOJIOMKOBBIC
(cronbyartelie) U KPyroBbie) MO MACCUBAM 3HAYCHUIA
5 5 OnuceiBaTh U HMHTEPIPETUPOBATH  pPEATbHBIE  YHUCIOBBIE  JIaHHbBIE,
' MIpEICTaBJICHHBIC B TA0IHUIAX, HA qUarpaMmax, rpadukax
Hcnonws3oBath 1711 ONMHUCAHMS JTAaHHBIX CTATUCTUYECKHE XapPaKTEPUCTHKHU:
5.3 cpenHee apudmernyeckoe, MearaHa, HaMOOJbIIEe U HAUMEHBIIIEe 3HAUYCHUS,
pa3max
HNmers mnpencraBneHue O CiydyalHOM WM3MEHUYMBOCTHM Ha INPHUMEpax IIEH,
54 bu3NYECKUX BETUYMH, AaHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MPEICTABICHHE
0 CTAaTUCTHUYECKOW YCTOMYMBOCTH
8 KJIACC
Kona .,
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
AJI'EBPA
1 Yucna 1 BEIYUCICHUS




Hcmonp30BaTh HadalbHEIC MNpEaACTaBJICHHUA O MHOXCECTBC I[GﬁCTBHTGJ'II)HBIX

1.1 qyrcen JUIsl CPaBHEHHS, OKPYIJICHWS W  BBIYHCICHUH, H300pakaTh
JEHCTBUTENbHBIE YUCIIa TOYKaMU Ha KOOPAMHATHOM MPSMOi
[TpumeHsTh moOHATHE apU(PMETHYECKOrO KBAJIPATHOIO KOPHS, HAXOIUTh
12 KBaJpaTHbIE KOPHM, HCIONB3Yys TpPHU HEOOXOIUMOCTH  KaJbKYJSATOD,
' BBIMOJHATH MPE0OpPa30BaHUs BhIPAXKEHHM, COAEpkKAIIUX KBaJpaTHbIE KOPHHU,
HCIIOJIb3Ysl CBOMCTBA KOpHEH
13 Hcnonp3oBarh 3anucd OONBUIMX W MajblX YHUCET C IMOMOILIBIO JIECATUYHBIX
' npobeii u creneneit yucna 10
2 AnrebpanuecKue BHIPAKCHUS
”1 [IpuMeHsTP TOHSATHE CTENEHH C LENbIM II0Ka3aTesieM, BBIOJIHSATH
' npeoOpa3oBaHus BHIPAKEHHH, COAEPIKAIIUX CTENEHH C LIETbIM MTOKa3aTeIeM
5 BoInonHATh TOXKIECTBEHHBIE TPEOOPA30BAHMS PALIMOHAIBHBIX BHIPAKEHUHN Ha
' OCHOBE ITPAaBHJI ICHCTBHUI Ha/l MHOTOWICHAMH U aJreOpandecKuMu IpoosMu
2.3 PacknaneiBaTe KBagpaTHBIN TPEXWIECH HA MHOKHUTEIN
Y [TpumensTh mpeoOpazoBaHus BRIPAKEHUN ATl PEIICHUs Pa3IMyYHbIX 3a7ad U3
' MaTEMaTHKH, CMEXKHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemate nuHeliHBIE, KBaJpaTHBIE YpAaBHEHHS W PALMOHAJBHBIC YpaBHEHUS,
' CBOJSIIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUH C IByMS TIEpEMEHHBIMU
[TpoBoauTH MpoOCTEeIINEe UCCIeIOBAaHUS YPAaBHEHUN M CHCTEM YPaBHEHHI, B
35 TOM YHUCIIE C TPUMEHEHHEM TpaUuecKuX IMPEICTaBICHUH (yCTaHABINBATS,
' UMEeT JIM YpaBHEHHE WIM CHCTEeMa ypaBHEHHUH PpeEIIeHUs, eClid HMEEeT, TO
CKOJIBKO, U TIpOYEee)
[lepexoauTh OT CIIOBECHOW (GOPMYIHMPOBKH 3amaud K e€ anreOpandecKoi
33 MOJIENIN C TIOMOIIBIO COCTABJICHHS YpaBHEHMsS WJIM CHCTEMBbl YpaBHEHU,
' UHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a/Ia4d TOJYYCHHBIH
pe3yabTar
[IpuMeHSATh CBOWCTBA YHCIIOBBIX HEPABEHCTB /ISl CPABHEHHUS, OICHKH,
3.4 peliaTh TWHEHHbIe HEPABEHCTBA C OJHOW MEPEMEHHOM U UX CHUCTEMBI, 1aBaTh
' rpadM4ecKyr0 MIUTIOCTPAIIMI0 MHOXKECTBA PEUICHUN HEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKIIH
41 [Tonnmath ¥ WCMONB30BaTh (PYHKIIMOHAIBHBIE TOHSTHUS M S3BIK (TEPMUHBI,

CUMBOJINYECKUE 0003HAUEHUS), ONIPENIENATh 3HaUeHNe QYHKIIUH 110 3HAYECHUIO




apryMeHTa, OMpeesITh CBOMCTBA (YHKIMH 10 € TpaduKy

Ctpouts rpaduku 3JeMeHTapHbIX PYHKIHMM BUJIA:

4.2 y = k/x,y=KIX , y =x2, y = X3, y = |X|, onuchIBaTh CBOWCTBA YUCIOBON (PYHKIIUU
o e€ rpaduky
Kon
IIpoBepsiemble  mpeaMeTHble  pe3yJbTAaThbl  OCBOEHMS]  OCHOBHOIA
NpoBepPsIEMOro
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJabTara
I'EOMETPUS
6 ['eomeTpus
6.1 Pacnio3HaBaTh OCHOBHbBIE BMJbl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
' MOJIb30BATHCS X CBOMCTBAMHM MIPU PEUICHUU TEOMETPUUYECKHX 3314
6. [TpuMeHATH CBOICTBa TOYKHM INEpecedeHUss MeIHUaH TPEeyrolbHUKA (LIEHTpa
' Macc) B PEIICHHUH 3a1a4
Brnaners moHsiTHEM cpenHEH JTMHUU TPEYroJbHUKA W TpAaleluu, TPUMEHSThH
6.3 UX CBOWCTBA IPU PELICHUHU reoMeTpudeckux 3ajgad. [lonp3oBaTbes TeopeMoit
' Qdaneca U TEOPEMOM O IPONOPUUOHAIBHBIX OTPE3KaxX, NMPUMEHATh HUX JIA
peLIeHHs] TPAKTUYECKHUX 33134
6.4 [TpuMeHATh NPU3HAKK TOA00MS TPEYTrOJbHUKOB B PEIIEHUH I'€OMETPHUECKUX
' 3a1a4y
[Tons3zoBatbest Teopemoii Iludaropa mns pemieHUss TEOMETPUUYECKUX U
65 OpakTU4Yeckux 3anady. CTpOUTh MaTeMaTHYECKYI0 MOJIENb B NPaKTHUYECKUX
' 3aadax, CaMOCTOSATENBHO JeNaTh YepTEéX M HAXOIUTh COOTBETCTBYIOIIHUE
JUTUHBI
Bnaners mNOHATHAMM CUHYCa, KOCHMHYca M TaHI€HCa OCTpOro yria
6.6 NPSMOYTOJIBHOTO TpeyroibHUKA. [lomb30BaThCcs STHMHM TMOHATHUSMH  JUIS
pelLIeHHs TPAKTUYECKHUX 3a1a4
Boruncnate (paznu4HbIMU crioco0aMu) IJIOMIAAb TPEYroJbHUKA U IUIOIIAIN
6.7 MHOTOYTOJIbHBIX (QUryp (MOJIB3YSCh, I/I€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[TpuMeHSTH MOTyYeHHbIC YMEHHUS B TIPAKTHYECKUX 3aa9ax
Bnamers TOHATHSMH BIHCAHHOTO M IIGHTPAJBHOTO YIJIA, WCIIOJIBE30BaTh
6.8 TEOpEeMbl O BIHMCAHHBIX YIjax, yriaXx MEeXIy XOoplIamH (CEeKyUIMMH) U yIie
MEXy KacaTeJIbHON M XOPIOH MPH PEIICHUH TeOMETPUIESCKHX 33134
69 Brnamers moHSATHEM OIMCAHHOTO YETHIPEXYTOJIILHUKA, MPUMEHSATh CBOWCTBA
' OINHCAHHOT'O YeTHIPEXYTOIbHUKA MIPU PELICHUH 3a/1a4
6.10 [IpuMeHsATh MOMy4YeHHBbIE 3HAHHUS HAa MPAKTUKE — CTPOUTH MaTeMaTHUECKue




MOAENU JUIsl 3a7ad  peajbHOM JKU3HU M TPOBOAUTH COOTBETCTBYIOIIHE
BBIUMCJICHHSI C TMPUMEHEHHEM TOI00US M TPUTOHOMETPUU (IIOJIB3YACh, TIE

HEO0OXOMMO, KATBKYJIATOPOM )

Kon
IIpoBepsiemble  mpeaMeTHbIE  pe3yJabTaThbl  OCBOCHMS  OCHOBHOIi
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
BEPOATHOCTb U CTATUCTHUKA
5} BeposiTHOCTB U cTaTUCTHKA
WzBnekath ¥ mpeoOpa3oBbIBaTh HMH(OPMAIMIO, MPEACTABICHHYIO B BUJC
5.1 TaOnuI, JauarpaMm, TpaduKOB, MPEJACTABIATH JJaHHBIC B BHUAC TaOJMII,
rarpamm, rpaukoB
OnucelBaTh JaHHbIE C TOMOIIBIO CTATUCTHMUECKUX IIOKa3aTeseil: CpeinHux
5.2 3HaYeHUI W Mep pacceuBaHus (pa3Max, MOUCIEPCUST U CTaHJAPTHOE
OTKJIOHCHHE)
5 3 HaxoauTs 9acTOTHI YHCIOBBIX 3HAYEHUH U 9YaCTOTHI COOBITH, B TOM YHCIIE 110
pe3ynbTaTaM U3MEpeHUil U HabIoIeHUI
HaxonuTh BeposTHOCTH CilydyallHBIX COOBITUH B OIBITAaX, 3Has BEPOSTHOCTU
5.4 9JIEMEHTApPHBIX COOBITUH, B TOM 4YHUCJIE€ B OMNBITaX C PaBHOBO3MO>KHBIMHU
DJIEMEHTAPHBIMU COOBITUSIMU
- Ucnonb3oBath rpaduyeckue MOAENU: AEPEBO CIy4allHOTO SKCIIEPUMEHTA,
JIuarpamMmbl Diinepa, yucioBasi mpsmas
OnepupoBaTh TOHATHUSMHU: MHOXECTBO, MOJMHOXXECTBO;  BBHIMOTHATH
5.6 orepanuy HajJ MHOXXECTBaMHU: OObEIMHEHUE, IEepecedeHHe, JONOTHEHHUE;
MEPEYUCIIATH AIEMEHTHI MHOKECTB, TPUMEHSTh CBONCTBA MHOXKECTB
Hcnonb3oBaTh Tpaguueckoe MPEICTaBICHUE MHOXKECTB U CBS3EH MEXITY
5.7 HUMHU I ONMCAHMs POIIECCOB U SBJICHUHM, B TOM YKCJIE MPU PEIICHUH 3a]a4
U3 IPYTUX y4eOHBIX MPEIMETOB U KYpPCOB
9 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
NpoBepsieMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJbTara
AJITEBPA
1 Uucna u BBIYUCIECHUS
11 CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALlMOHAJIbHBIE YHCIIa
1.2 BrimonusaTte apudmeTnueckue AeWCTBUS C PallMOHAIBHBIMHI YHCIIAMH, COYETast




YCTHBIC n IIMCBbMCHHBIC HpI/IéMLI, BBIIIOJIHATD BBIYUCIICHUA C

HppauoOHaJIbHBIMU YN CJIaMU

Haxonute 3HaueHus CTENEHEM C ULEIbIMHA TOKa3aTels MU U KOPHEH,

L3 BBIUNCIISTh 3HAYEHUS YUCIOBBIX BBIPAXKEHUN
14 OKpyrisiTh JCHCTBUTENBHBIE YHCIA, BBIIOIHATH IPUKUAKY peE3yJbTaTa
' BBIYMCIICHUM, OLIEHKY YHMCIIOBBIX BBIPAKECHUMN
2 VYpaBHEHHs U HEPABEHCTBA
’1 Pemats nuHeElHbIE M KBaJpaTHbIE YPABHEHMSI, YPABHEHMsI, CBOJAIIMECH K
' HUM, IPOCTeNIINE APOOHO-PALlMOHAIbHbIE YPaBHEHUS
Pemwlats cucremMbl ABYX JIMHEHHBIX YPaBHEHHMM C JBYMs IIEPEMEHHBIMU H
2.2 CUCTEMBl [BYX YpaBHEHHMI, B KOTOpPBIX OIHO YpaBHEHHE HE SBIAETCS
JMHEHHBIM
Pemiate TekcroBble 3agaud  anreOpaMyuecKuM CIocoOOM € MTOMOIIbBIO
2.3 COCTaBICHUS YPaBHEHHsS WJIH CHCTEMBbl JBYX YPaBHEHHH C JABYMs
[EPEMEHHBIMU
ITpoBoauTh mpoCTENIINE UCCIENOBAaHUS YPAaBHEHUN U CHCTEM YPaBHEHHH, B
” TOM 4HCJI€ C TNpPUMEHEHUEM Trpaduyeckux MpeicTaBleHui (Hampumep,
' yCTaHaBJIMBaTh, UMEET JIU YpaBHEHHWE WJIM CHCTEMa YpaBHEHUU pEIlIEHus,
€CJI UMEET, TO CKOJIBKO)
Pemate nuHeliHblE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa’kaTh
2.5 pelleHre HEpaBeHCTB Ha YHCIOBOW MpPSMOM, 3amUCBhIBATH PELICHHE C
MIOMOUIBIO CUMBOJIOB
Pemate  cuctembl  JIMHEHWHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
” 6 BKJIIOYAIOIIME KBAJpPAaTHOE HEPAaBEHCTBO, M300pa)kaThb pPEIIEHUE CHCTEMBbI
' HEPABEHCTB Ha 4YHMCIOBOM NPSIMOM, 3alMChIBaTh PEIICHUE C TOMOILUBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEpaBeHCTBA NIPU PELIEHUH Pa3IMYHBIX 33]1a4
3 OyHKITUN
Pacno3naBate (yHKIMM H3y4eHHBIX BHJO0B. I[loKa3pIBaTh CXeMaTUYECKH
pacmojio’)keHue Ha KOOPAMHATHOM IUIOCKOCTH TpadukoB (GYHKIUI BHIA:
3.1
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHMOCTH OT 3Ha4YCHUI
K03(pPHILIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIINN
3.2 [Toxa3pIBaTh CXEMAaTHYECKH PACIIOJIIOKEHHE Ha KOOPAMHATHOW IJIOCKOCTH




rpadukoB QyHKIUH BUIa Y = VX, Y = [X| ¥ onMChIBaTh CBOICTBA (DyHKINH

Ctpouth U u300pa’kaTh CXEeMaTHYECKH rpaduku KBaApaTUUHBIX (YHKIUH,

>3 OIKCHIBATh CBOMCTBA KBAIPATUYHBIX (YHKIUH MO UX TpaduKam
34 Pacnio3HaBaTh KBaJpaTU4HYIO (PYHKIMIO IO (OpMyIe, NPUBOJUTH IPUMEPHI
' KBaJPaTUYHBIX QYHKUUI U3 peaabHOM KU3HU, PU3UKH, TEOMETPUU
4 Apudmerndeckas 1 reoMeTpu4ecKas Iporpeccuu
1 Pacnio3naBate apupMeTHYECKYIO0 M TEOMETPUIECKYIO TIPOTPECCUU TP Pa3HBIX
' croco0ax 3afaHus
49 BbIMONHATE  BBIYMCICHUS C  HCIONB30BaHMEM (opMyn N-To  wieHa
' apru(METHUECKON U TeOMETPUIECKOM MPOTPECCHii, CyYMMBI IEPBBIX N YJICHOB
43 N300paxkaTh uwiieHBl IOCIEIOBATEIbHOCTH TOYKAMU HAa KOOPAMHATHOM
. IUIOCKOCTH
Pemarp 3amaum, CBs3aHHBIE C YHUCIOBBIMU IIOCIEAOBATEIBHOCTSAMHU, B TOM
4.4 yHuclie 3aJaud M3 pPEaJbHOM JKM3HU (C HCHOJIb30BAaHUEM KalbKYJATOPA,
U(PPOBBIX TEXHOJIOTHIN)
Kon
IIpoBepsiemble  mnpeaMeTHbIe  pe3yJabTAThl  OCBOCHMS  OCHOBHOI
NpoBepsieMoro
o0pa3oBaTe/IbHOI IPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
BEPOATHOCTB U CTATUCTUKA
5 BeposiTHOCTB M cTaTUCTHKA
W3BnekaTtb M  MpeoOpa3oBbIBaTh HMH(OpMAIUIO, TPEICTaBIEHHYIO B
5.1 pa3IMYHBIX UCTOYHHMKAX B BUJE TAOJUI], AUarpamm, rpadukoB, IpeaCTaBIATh
JTaHHBIE B BUJIE Ta0IHIL, AUarpamMmm, rpadukos
£ 5 Pemate 3ajmaunM  opraHM30BaHHBIM IEpPeOOPOM BapHaHTOB, a TaKXke C
' UCIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METO/I0B
- Hcnonp30BaTh ONUCATENBHBIE XApAaKTEPUCTHUKU JJII MACCHBOB YHMCIIOBBIX
' JaHHBIX, B TOM YHUCJIE CPETHNUE 3HAYECHMSI U MEPBI PACCEUBAHUS
£ 4 HaxoauTe 4acTOThl 3HAaYEHUH W YaCTOTHI COOBITHS, B TOM YHUCIIE MOJB3YSIChH
' pe3ysbTaTaMH MPOBEAEHHBIX H3MEPEHHI U HAOII0IeHUH
HaxoauTh BepOSITHOCTH Cly4yallHBIX COOBITUN B M3YyYEHHBIX OIBITaX, B TOM
5.5 quciae B ONBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITHAMH, B

CCPpUAX HCIBITAaHUH 10 NIEpBOTro yCIriexa, B CCPUAX HCIBITaHUI BepHyJ'IJ'II/I




5.6

HNmers mnpencraBieHue O CIydyalHOM BEIMYMHE M O pacCHpelelICHUH

BEPOSATHOCTEUN

5.7

Nmers mnpencraBieHue O 3aKOHE OOJBIIMX YHUCEN KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CIYYalHOW M3MEHYMBOCTH M O POJHU 3aKOHA OOJIBIINX

YuCeN B IPUPOJIEC U O0OIIECTBE

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

I'EOMETPUA

I'eomerpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (PYHKIMM OCTPBHIX YIJIOB, HAXOIUTh C HX
MOMOIUIbIO PA3JIMYHbIE FIEMEHTHI IPSIMOYTOJIBHOTO TPEYroJbHUKA («peLIeHIE
IPSMOYTOJIbHBIX TPEYroJIbHUKOB»). HaxoauTh (C MOMOIIBIO KalbKyJIATOpA)

JAJIMHBI U YTJIbI JJI1 HETAOIUYHBIX 3HAYECHUH

ITonb30BaThCs (I)OpMy'J'IaMI/I NpUBCACHUA U OCHOBHBIM TPUTI'OHOMCTPHUUYCCKUM
TOXKJICCTBOM I HAaXOXKJACHHUS COOTHOILICHUI MCKAY TPUTOHOMCTPHUICCKUMU

BCJIIMYNHaAMU

Hcnonp3oBaTh TEOPEMbI CUHYCOB U KOCHHYCOB IJIsI HAXOXIACHUSA PaA3JIMYHBIX
OJIEMCHTOB TPCYI'OJIbHUKA («pemeHHe TPCYI‘OJ'IBHI/IKOB»), INPUMCHATb HUX IIPpH

PCIICHHUHU T'COMCTPUYCCKUX 3a1av

Bnagerp  moHATHAMH — TpeoOpa3oBaHUS — MOAOOHS, COOTBETCTBEHHBIX
MeMeHTOB  Tono0HBIX  (uryp. Ilomp3oBaTbest CBOWCTBaMU — MOAOOUS
MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH MAJWHBI W HAXOAUTh YIJIBl Y
nono6HbIX Quryp. [IpuMeHaTs cBolcTBa MOAOOHS B MPAKTUYECKHUX 3a/ladyax.

YMeTh NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUDE

ITonp30BaThCs TEOpEMaMH O MPOU3BCACHUN OTPE3KOB XOPA, O IMPOU3BCACHUHA

OTPE3KOB CCKYHIUX, O KBaApPaTe KacaTellbHOM

6.6

6.7

6.8

[Tonb30BaThcs BEKTOpaMH, MOHUMATh UX TE€OMETPUYECKUH U (PU3NYECKUil
CMBICJI, IPUMEHATh UX B PELICHUU T'€OMETPHUYECKUX M (U3UUECKUX 3a/ad.
[IpuMeHATH CKansApHOE IPOU3BEICHUE BEKTOPOB I HAXOXICHUA [UIMH U
yIJI0B

ITonp30BaTbCcst METONOM KOOPAMHAT HAa IUIOCKOCTH, IIPUMEHATh €ro B

PCIICHUN TCOMCTPUICCKUX U ITPAKTHUYICCKUX 3a1a1

Bnagets moHATHSIMH MMPpaBUJIBHOT'O MHOI'OYT'OJIBHUKA, IJIMHBI OKPYKHOCTH,




JUIMHBl JYId OKPYKHOCTM W paJUaHHOM MEpbl yIia, YMETb BBIYHUCIATH
IJIOWaAs Kpyra M ero dacred. [IpuMeHATb DOJlydeHHBIE YMEHUS B

MMPAKTUYCCKUX 3a/ladax

Haxomute ocHM MM LEHTPBl CUMMETpUM (UTYp, NPUMEHATH JBHKCHHS

6.9
IIJIOCKOCTHU B HpOCTGﬁH.IHX ClIydasax
HpI/IMeHHTb IMMOJTYYCHHBIC 3HAHUA Ha NPAKTUKC — CTPOUTH MATCMATHYCCKUC
MOACIM I 3ajgad peaHLHOfI JKM3HU MW TIPOBOAUTH COOTBCTCTBYIOIIHC
6.10

BBIUMCJICHUS] C MPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUYECKUX (YHKIUI

(MONB3YsACh, T/I€ HEOOXOIUMO, KaJTbKYISTOPOM)

IMPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna ¥ BIYUCIIECHUS
JpoOu OOBIKHOBEHHBIE M JAECATUYHBIE, MEPEX0] OT OJHOW (OopMbI 3amucu Apolel k
11 npyroi. IloHsTMe panuMOHANIBHOTO 4MCIA, 3alUCh, CPABHEHME, YIOPSAJOUYMBAHUE
paLMOHATIBHBIX YHCEI

19 Apudmerndeckue ASHCTBUS C palMOHAIBHBIMU 4yMciaaMu. Perienue 3amad u3 peanbHOM
' IIPAKTUKU Ha YacTH, Ha ApoOu

13 CremneHb ¢ HaTypaJbHBIM TOKa3aTelIeM: ONpeleleHne, npeoOpa3oBaHie BhIPAXKEHUN Ha
' OCHOBE OIpe/IeTIeHHUs, 3aIUCh OOJIBIINX YHCEI

14 [TporeHTsl, 3aMuch MPOLIEHTOB B BUJE IpOOH U IpoOU B BUJE MPOLIEHTOB. Tpu OCHOBHBIE
' 3a/1a4y Ha MIPOLIEHTHI, PELICHHUE 3a/1a4 U3 pealbHON MPAKTUKU

1.5 [TprMeHeHre NPU3HAKOB JIEIMMOCTH, pa3IoKeHNEe Ha MHOXKHUTEIHN HAaTYpalbHbBIX YHCEI

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi U 0OpaTHas MpONOpLUOHATIbHOCTH
2 Anrebpanueckue BbIpaXKEHUs

21 [TepemeHHbIe, YHMCIOBOE 3HAUYEHUE BBIPAXKEHUs C NMepeMeHHOH. [lomycTuMble 3HaUEHUS
' NIEpEMEHHBIX

95 [IpencraBieHne 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BUAe (opmynbl. Berauciaenus mno
' dopmynam

2.3 [IpeobpazoBanre OYKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PaBHbIE BHIPAKEHUS

2.4 CBOIICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM

)t Opnowiensl 1 MHOrowieHsl. CteneHb MHOrowaeHa. CrojkeHue, BhIYUTaHue, YMHOKEHHE

MHOI'O4YJICHOB




DopMyIbl COKpAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl U KBajapaT pasHocTu. Popmyna

29 pa3HOCTH KBaApaToB. Pa3iioskeHne MHOTOUIEHOB HA MHOKUTENIN
3 YpaBHeHUS
31 VYpaBHeHHE, KOPEHb YpaBHEHMs, MpaBUIla peoOpa3oBaHysl ypaBHEHUs, pABHOCUIBHOCTD
. yYpaBHEHUI
3.9 JIuneliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOIO YpaBHEHUS,
' pelIeHne JIUHEHHBIX YpaBHEHUI
33 CocraBieHre ypaBHEHHH 110 YCIOBHUIO 3a/a4yM. PelleHne TEeKCTOBBIX 3a1a4 C IMOMOILBIO
- yYpaBHEHU U
3.4 JluneliHOE ypaBHEHHUE C IBYMs IIEPEMEHHBIMH U €T0 Irpaduk
Cucrema JByX JMHEHHBIX YypaBHEHMHl C JAByMsl IepeMeHHbIMU. PeleHue cucrem
3.5 ypaBHEHMH crocoOOM MojACTaHOBKU. IIpuMephl perieHust TEKCTOBBIX 33/1a4 ¢ TOMOILBIO
CUCTEM ypaBHEHUH
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopaunara TOYKH Ha IPSIMOMA
4.2 YucnoBsle NpOMEXYTKH. PaccTossHNE MEXy IBYyMsI TOUKaMU KOOPJAUHATHOM IPAMOMN
43 [TpsamoyronbHas cucrema koopauHat, ocu Ox m Oy. Abcuucca u opaMHaTa TOYKU Ha
' KOOPAMHATHOM INIOCKOCTH
W [Mpumepsr  rpadukoB, 3amaHHbiXx  (Qopmynamu. UreHwe TpapUKOB  peaTbHBIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'papuk pynxnuu. CroiictBa GpyHKUNN
4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk pyHkum y = [X|
4.7 I'paduueckoe pemieHre TMHEMHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUN
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
6 I'eomerpus
HauvanpHele noHaTtus reomerpun. Touka, mpsmasi, OTpe3OK, Jiyd. Yros. Buasl yrios.
6.1 BeprukansHple M cMexHbIE yriabl. buccektpuca yria. JlomaHas, MHOIOYIOJbHUK.
[TapaniaenbHOCTh U EPIEHIUKYIISIPHOCTD MPSMBIX
6.2 Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOW cuMmeTpuu. I[Ipumepsl
' CUMMETPUHU B OKPYKAIOIIEM MHUPE
6.3 OcCHOBHBIE TIOCTPOEHMSI C IOMOLIBIO LMPKYJId M JHMHEWKH. TpeyronbHuk. BricoTa,
' MeauaHa, OMCCeKTpHca, X CBOWCTBA
6.4 PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa
6.5 CpoiicTBa W TNpHU3HaKM paBHOOeApEeHHOro TpeyrojbHuKa. [Ipu3Haku paBeHCTBa




TPEYTroJIbHUKOB

CpolicTBa U IpU3HAKU HapaiedbHbIX OpsiMbiX. CyMMa yriioB TpeyrojbHuKa. BHemHue

o YIJIbl TPEYTOJIbHUKA
[TpsamoyronbHbIil TpeyroiabHUK. CBOMCTBO MeIuaHbl HPSIMOYIOJIBHOTO TpPEyrojbHHKA,
6.7 IIPOBEACHHOW K runoreHyse. [Ipu3Haku paBeHCTBAa IPSAMOYIOJIBHBIX TPEYTrOJIbHUKOB.
[IpssMOyTOJIBHBIN TPEYTOJIBHUK € yriaoM B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
6.8 Teopema O OomnplieM yrie W Oosbliei CTOpoHE TpeyroibHUKA. [lepmeHaukymsp u
HaKJIOHHasI
6.9 ['eomerpuueckoe MecTo Todek. buccekTpuca yria M CepeJUHHBIM NEPHEeHAUKYIAp K
' OTpE3Ky KaK Fr€OMETPUYECKHE MECTa TOUEK
6.10 OKpyXHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBOICTBa. B3ammHoe pacnoyioxeHue
' OKpYKHOCTH U IpsiMoii. KacaTenbHas U cexyiasi K OKpyXHOCTH
6.11 OKpyXHOCTb, BIMCaHHAs B yroJl. BnucanHas 1 onucaHHasi OKpY)KHOCTU TPeyrojbHHUKa
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
5 BeposiTHOCTB 1 cTaTHCTHKA
[IpencraBienue NaHHBIX B BHJIE TAOJUl], AMarpamm, rpa@ukoB. 3anojHEHHE Tabull,
£ 1 YTEHHWE W TOCTPOEHHUE AMarpamMMm (CTOJIOMKOBBIX (CTOJIOYATHIX) W KPYroBbIX). UTeHHe
' rpauKOB peasibHBIX IpoleccoB. M3BnedeHne MHPOpMALUMU M3 JuarpaMM U TabuuL,
MCIIOJIb30BaHUE U MHTEPIPETAIUS TaHHBIX
£ 5 OnucarenpHas CTaTUCTHKA: cpeaHee apudMeTuieckoe, MeIMana, pa3Max, HauooJbIIee 1
' HalMEHbIIIee 3HaUeHUsI Habopa YMCIOBBIX JaHHBIX. [Ipumeps! ciiydyaitHONH N3MEHUMBOCTH
Crny4aiiHblii 3KCTIEpUMEHT (OIIBIT) U ciay4aiiHoe coObiTue. BepostHocTh 1 yactora. Posb
5.3 MaJIOBEPOATHBIX M MPAaKTHUYECKH JOCTOBEPHBIX COOBITUH B NpUpOJE U B OOIIECTBE.
MoserTa u urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN
I'pad, Bepmmna, pebpo. Crenenp BepmMHBL. Yucino pédep M cymMMmapHas CTENEHb
&4 BepinH. [Ipencrasinenue o csizHoctu rpada. Lenu u nukmel. [lytu B rpadax. O6xon
' rpaga (sinepoB nyth). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. Pemenne 3amay ¢
MOMOIIBIO TpadoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BIYMCIECHUS
11 KBanparueiii kopenbp u3 umcna. Ilonstue o0 wuppanuoHaibHOM uucie. JlecsaTuynbie

NpUOIMKEHNS UPPALIMOHATIBHBIX YHCE




CgoiicTBa apupMETHIECKUX KBAJAPATHBIX KOPHEU W WX MPUMEHEHHE K MPeoOpa30BaHUIO

L2 YHUCJIOBBIX BBIPAKEHUMN U BBIYMCICHHUAM. [[eliCTBUTENbHbBIC YnCTIa
1.3 Crenens c 1eJIbIM TTOKa3aresieM U e€ cBoiicTBa. CTaHaapTHas 3aluCh YKCIia
2 Anrebpanyeckue BhIpaXKeHUs
2.1 KBanpatnblii TpéxusieH, pa3inoxkeHne KBaApaTHOro TpEXWieHa Ha MHOKHUTEIN
2.2 Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO alreOpanveckoi 1poou
2.3 CroxeHue, BRIYMTaHUE, YMHOKEHHUE, JCICHHE allreOpandecKux apooei
2.4 PanroHanpHbIC BRIpaXEHUS U UX MPE0Opa3oBaHUE
3 YpaBHEHUS U HEPABEHCTBA
3.1 KBanparnoe ypaBHeHue, popmyiia KOpHEH KBaIpaTHOro ypaBHeHHs. Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINXCS K JUHEUHBIM M KBaJPaTHBIM
3.3 [Ipocreiimme qpoOHO-palMOHATIBHBIC YPAaBHEHHS
I'padmueckas nHTEpHpeTanvs YpaBHEHUH C ABYMS MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
3.4 yYpaBHEHUH C ABYMs MepeMEeHHbBIMU. [IpuMepsl penieHus cucTeM HeJIMHEHHBIX ypaBHEHUN
C IByMsI IEpEMEHHBIMHU
3.5 Pemenme TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocooomM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JIHOM TTEpeMEHHOM
3.8 PaBHOCMIIBHOCTE HEPABEHCTB
3.9 JIuHeliHbIC HEPABEHCTBA C OJTHON IIEPEMEHHOU
3.10 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON
4 DOyHKIIUH
1 [Honstne dpynkuuu. O6nacTe onpeaencHuss 1 MHOXKECTBO 3HaueHU QyHKIuu. CrnocoObl
' 3a1aHust PyHKIMHA
4.2 I'padux Gynkiun. YreHne cBOUCTB PyHKLUU 110 €€ TpauKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PealbHbIE TPOLECCHI
W @DyHKIMY, ONMUCHIBAIOIIME MPSAMYIO U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, UX
' rpaduku
4.5 @yHknuu y =X? y = X’
4.6 Oyukmun Y = [x, y = |x]|
4.7 I'paduueckoe perieHre ypaBHEHUN U CUCTEM ypaBHEHUN
Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
6 ['eomerpus




6.1

UYetpipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHoOOKast Tparemus, e€ CBOHCTBa U npu3Haku. [IpsmoyronpHas Tpanenus

6.4 Meron yasoenus Menuassl. LlenTpanbHas cumMmerpus. Teopema dPaneca u teopema o
' MIPOMOPLUUOHAIIBHBIX OTPE3Kax

6.5 Cpennuie TMHUM TpeYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHUKa

6.5 [TogoGue TpeyroabHUKOB, KodhdunueHT noaodus. [IpusHaku mogo0us TPEyroJbHUKOB.
' [Tpumenenne nogo0us MPH PEIICHUH NPAKTUYECKUX 3a/1a4

6.7 DopMyIibl IS TUIOIIAAHN TPEYTroJbHUKA, apajuieorpaMma, poMoa 1 Tpanenun

6.8 CaoiicTBa momaaei reomerpudeckux ¢uryp. OTHOIIEHKE TI0MmaeH T0100HBIX GUTYP

6.9 Boruncnenue mnomazei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KIIET4aTOl Oymare

610 Teopema Iludaropa. Ilpumenenue Teopemsl [ludaropa mpu pemieHUM MPAKTUYECKUX
' 3a1a4y

CuHyC, KOCHHYC, TaHT€HC OCTPOIO Yyrja IpsIMOYTOJIBHOI'O TpeyrojbHuKa. OCHOBHOE
6.11 TPUTOHOMETPHUECKOE TOXIeCTBO. Tpuronomerpuueckue GyHKIuu yriaoB B 30°, 45° u
60°

6.12 BrnucanHble ¥ LEHTpaJIbHBIC YIUIBI, YIOJI MEXAY KAacaTeIbHOM M XOPAOM. YIUIBI MEXIY
' XOpAaMH U CEKYIIUMU

6.13 Brnrcannble U onycaHHbIE YETHIPEXYTOIBHUKU

6.14 B3aumHoe pacnonoxenue AByx OKpyxkHocTte. Kacanue okpyxkHocreid. OOmue
' KacaTeJlbHbIE K ABYM OKPYKHOCTSIM

Kon ITpoBepsieMblii 3IEMEHT COJiepKaHUs
5 BeposiTHOCTB U cTaTUCTHKA

5.1 [IpencraBienne JaHHBIX B BUE TAOIUII, AUarpaMM, TpaduKoB

£ 5 MHOXeCTBO, 3J€MEHT MHOXECTBa, IOAMHOXeCTBO. Omepanuyu HajJ MHOKECTBAMHU:
' o0beIMHEHNE, TIepecevyeHne, J0MOTHEHNE

5 3 CpoiicTBa omepauuii HaJg MHOXECTBaMHU: II€PEMECTHTEIbHOE, COYETaTEeNbHOE,
' pacnpenenuTenbHoe, BKIIOUEHHS

£ 4 Hcnonp3oBanue rpaduyeckoro MpeCTaBIECHUS MHOXECTB JJIsl OMMCAHUS pealbHbIX
' IPOIIECCOB U SBJICHUH, TP PELLICHUHU 3aj1ay.

- W3mepenune paccenBaHMs JaHHBIX. Jlucrepcus M cTaHAApTHOE OTKJIOHEHHE YHUCIIOBBIX
' HabopoB. JlmarpamMmma pacceuBaHUs

56 OnemMeHTapHble COOBITUSL ciy4yaiiHoro ombiTa. CoywaiHble coObiTHS. BepostHocTu

coObITHii. ONBITBI C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMHA COOBITHSIMH. CﬂyqaﬁHBIﬁ



BBIOOp. CBsI3p MEXKIY MaJOBEPOSTHBIMH M HPAKTUYECKH JOCTOBEPHBIMU COOBITHUSIMU B
npupoe, o0IIecTBE U HayKe

JepeBo. CBoiicTBa 1epeBbEB: EAMHCTBEHHOCTD IYTH, CYILIECTBOBAHUE BUCSYEH BEPIIMHBI,

5.7 CBSI3b MEXJly UMCIIOM BEpIIUH U yuciioM pédep. [IpaBuno ymHoxxenus. Pemenue 3agau c
MOMOIIIBIO TpadoB
58 [IporuBononoxxkuple coObITHsA. Juarpamma Oinepa. OObeAMHEHHUE | IEepeceUCHUE
' coObiTuil. HecoBmecTHbIe coObITHs. DOpMyIa CI0KEHUS BEPOSITHOCTEN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuino ymHOkeHust. HezaBrucuMbie COOBITHS
510 IIpencraBineHnue 5skcrepuMeHTa B BHIE JepeBa. PemeHue 3amady Ha HAaxXOXKICHHE
' BEPOSITHOCTEN C MMOMOIIBIO JEPEBa CIIy4ailHOrO SKCIIEPUMEHTA, AMarpamMm Jiliepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucina v BBIYUCICHUS
11 ParonanbHble uucna, UppalMOHAIbHBIE YUCIA, KOHEUHbIE U OECKOHEUHBIE IECATHYHBIC
' Ipodu
MHOXECTBO IEHCTBUTENIBHBIX 4YHCEN, JACWCTBUTENbHBIE YHMCIA KaK OECKOHEUHBIE
1.2 JecATUYHbIe JpoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXIYy MHOXKECTBOM
JEMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU npsAMoi. CpaBHEHHUE NEUCTBUTENbHBIX YHCEIT
1.3 Apudmerndeckre IeiCTBUS C NEHCTBUTEILHBIMU YHUCIAMHU
W3mepenusi, mnpuOIMKeHHs, OLEHKU. Pa3mepbl O0OBEKTOB OKPYKAIOLIET0 MHpA,
14 JUINTEIBHOCTh TNPOLIECCOB B OKpyskaromeM Mmupe. [IpubnmkénHoe 3HaUeHNUE BETUYHHBI,
' TOYHOCTh NpuOmMKeHus. Okpyrienue uucen. [Ipukuaka M OLIEHKAa pE3yJbTaTOB
BBIYMCIICHHUI
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 YpaBHEHUsI C OHOM ITEpEMEHHON
2.2 JInuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAIIUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepbl pelleHUs YpaBHEHHHM TPETbEd U 4YETBEPTOU
' CTEMEHEN Pa3IOKEHUEM HA MHOKUTEIIH
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUM C ABYMsI IEPEMEHHBIMU
2.9 Pemenune cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JPyroe — BTOPOM



CTCIICHHU

2.10 I'padpuaeckast uHTEpIpETALHS CHCTEMBI YPAaBHEHUH C ABYMsI IEPEMECHHBIMH
211 Pemienmne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom
2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
2.16 ['padmyeckas uHTEpIpeTAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IIEpEMEHHBIMU
3 DOyHKIUH
a1 KBanparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaGomna, kKoopauHATBl BEPIIMHBI
' napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
3.2 I'paduku dpynkimii y=Kx, y=kx+b u ux cpoiicra
3.3 I'paduku dpynkumii y=K/X, y = X° u ux cBoicTBa
3.4 I'paduku GyHKIMii , ¥ KX CBOKCTBA
4 YucnoBble OCIEI0BATEIHHOCTH
i1 Onpenenenne © CHOCOOBI 3a/laHUsl YHUCIOBBIX TOCJIENOBAaTENIbHOCTEH. 3amaHue
' MIOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (hopMysoi U popMyIioii N-ro dieHa
42 Apudmerndeckas mporpeccus. @opMmynbl N-ro wieHa apuPMETHIECKONH MPOTrpeccum,
' CYMMBI IEPBBIX N YJIECHOB
43 I'eomerpuueckast nporpeccusi. @opMysbl N-ro 4ieHa TI'eOMETPUYECKOM Mporpeccu,
' CYMMBI TIEPBBIX N YWICHOB
A4 N306paxkenne 4ieHOB apu(PMETHUUECKON M TeOMETpUYECKOM Mporpeccuii TOYKaMu Ha
' KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIIOHEH U AJIBHBIN POCT
4.5 Crno’xHbIe MPOLIEHTHI
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocuHyc, TaHreHc yriioB oT 0 go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
' TOXKAeCcTBO. DOPMYIBI IPUBEICHUS
6.9 Pemenne TpeyronmpHHKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PermreHue
' NPAaKTUYECKHX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 mpoU3BEACHNUU OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYILUX,
' TeopeMa O KBaJipaTe KacaTeJabHOU
6.5 Bekrop, anuHa (MOIyNb) BEKTOpa, COHAIPABIEHHBIE BEKTOPHI, MPOTHUBOMOIOXKHO



HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaIlH

HaJ BekTopamu. Pa3noxeHue BEKTOpa 10 IBYM HEKOJIJIMHEAPHBIM BEKTOpam

Koopaunatel BekTopa. CKalsipHOE IPOU3BENECHUE BEKTOPOB, IPUMEHEHHME IS

00 HAaXO0KJICHU JIIUH U YIJIOB
JlexapToBbl KOOpPAMHATBI Ha IUIOCKOCTU. YPaBHEHUS MPAMOM U OKPYXKHOCTH B
6.7 KOOPJIMHATAX, IIEPECEUCHHE OKPYXKHOCTeM M NpsMbIX. MeToj KOOpAuMHAaT U €ro
MIPUMEHEHUE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JnuHa oxpyxHocTH. ['pagycHas W paauaHHass Mepa YIVIA, BBIYKCICHUE [UIMH YT
' OKPYKHOCTEH
6.10 [Tnomane kpyra, cekTopa, cerMmeHTa
6.11 JIBukeHHsI  TUIOCKOCTH M BHYTPEHHHE CHUMMeTpuu  Quryp  (3r1eMeHTapHbIe
' npencrasienus). [lapamiensuelii nepenoc. [loBopot
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
£ 1 [IpencraBneHue JaHHBIX B BHJIC TAOJHII, TUarpaMM, rpauKoB, HHTEPIIPETALINS TaHHBIX.
' UreHue u moCTpOeHUE TalHIl, JUarpamMmm, rpaduKoB M0 pearbHbIM JaHHBIM
5.2 ITepecTanoBku u pakTopuan
5.3 CoueTtaHus U YUCIIO COUYETaHUN
5.4 Tpeyronbuuk Ilackans. Pemenue 3aia4 ¢ UCmonb30BaHHEM KOMOMHATOPUKHU
EE ['eomeTpuyeckast BeposTHOCTh. CiydaiiHbIl BHIOOP TOUKH U3 (PUTYpHI HA TIOCKOCTH, U3
' OTpE3Ka U U3 IYT'U OKPYKHOCTH
5.6 Hcnertanue. Yenex u Heynada. Cepus UCTIBITAHUM J0 MIEPBOTO ycrexa
5.7 Cepus ucnsitanuit bepaymm. BepositHocTr coObITHil B cepun ucnbiTanuii beprysm
5.8 Crny4aiiHasi BeIMUMHA U pacipeiesieHue BEpOsITHOCTEN
- Maremaruueckoe oxxujaHue u aucnepcus. [Ipumepsl MaTeMaTH4eCKOro OXUAAHUS Kak
' TEOPETUYECKOTO CPEAHETO 3HAUCHUS BEIIMUUHBI
510 MaremaTrueckoe OXUIAHUE W JTUCTIEPCHUS CIY4allHOM BEJIMYHMHBI «UHCIIO YCIIEXOB B
' cepuu ucnblTaHui bepHym»
511 [TonsiTue o 3akoHe O60IBIIMX uncen. Mi3aMepeHne BEpOSATHOCTEHN ¢ MTOMOIIBIO 9acToT. Poib

Y 3HAYCHUE 3aKOHA OOJIBIINX YKCEN B npupoac u 06II.ICCTBC



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHus

HpOBepﬂeMLIe TpeGOBaHI/Iﬂ K IIPE€AMETHBLIM pe3yjabTaTaM 0CBOCHUSA OCHOBHOI1
06p330BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ Ha OCHOB¢€
eroc

YMeHue omnepupoBaTh MOHATUSAMU: MHOMECTBO, IIOJMHOXECTBO, OIEpallMM Hal
MHO’KECTBAMU; YMEHHUE ONEpUPOBAThH MOHATUSAMU: rpad, CBA3HBIN Ipad, 1epeBo, LUKI,
OpUMEHATh WX TPH pPELUIeHHH 3a7ad; YMEHHE HCIOJb30BaTh Tpaduueckoe
MIPE/ICTABICHUE MHOXECTB JUIsl ONMCAHUS PEAJbHBIX IPOLIECCOB W SBICHUW, IPHU

pELICHUH 3aJ1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBaTh MOHATUSMU: OMPEICTICHUE, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO;
YMEHHE PACIO3HABaTh UCTHUHHBIC M JIOKHBIE BBICKA3bIBaHUS, MIPUBOJIUTH MPUMEPHI U

KOHTPIIPUMEPHBI, CTPOUTH BBICKA3bIBAHUA W OTPHULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh NOHATUSMU: HATYypaJIbHOE YHCIIO, IPOCTOE U COCTAaBHOE YUCIIO,
JIeTUMOCTh HATYypaJIbHBIX YMCEJI, IPU3HAKU JAETUMOCTH, 1eJI0€ YUCII0, MOJYJb YHUCa,
OOBIKHOBEHHAsI JIpO0b M JNEeCATUYHAS Opo0b, CTAHTAPTHBIA BUJ YMCIIA, PAIIMOHAIBHOE
YUCJIO0, HMPPALMOHANIBHOE 4YHCIO, apu(METHYECKUI KBaJpaTHBIH KOpEHb; YMEHHE
BBITOJIHATH JEHCTBUS C YUCIaMH, CPABHUBATh U YIOPSAJIOYMBATH YHCIA, IPEICTABISTH
Yucaa Ha KOOPJIMHATHOM MpPsIMOM, OKPYIJIATH YMCIIA; YMEHHUE JeNlaTh NPUKUIKY U

OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MOHATUSAMHU: CTENEHb C IENBIM MOKa3aTeaeM, apupMeTHIECKHi
KBaJIPATHBI KOPEHb, MHOTOWICH, anredpandeckasi Ipo0b, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypallbHOH CTENeHH OOJbIIe €IMHUIIbI; YMEHHE BBHIMOIHATH PacuéThl IO
dbopmynam, mpeoOpa3oBaHUS IENBIX, JIPOOHO-PAlIMOHATBHBIX  BBIPAKEHUU U
BBIPQXEHUI C KOPHAMH, Pa3I0KeHHE MHOTOUYIEHAa Ha MHOXHUTEIH, B TOM YHCIE C

UCIIOJIb30BaHUEM (OpMYJT Pa3HOCTHU KBaJIpaToOB U KBaJgpaTa CyMMbI U Pa3HOCTH

YMeHHne OmnepupoBaTh MOHATHAMH: YHCIOBOE pPABEHCTBO, YPAaBHEHUE C OJHOM
[IEPEMEHHOM, YKCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yYMEHUE pellaTh
JUHEHHbIE U KBaJpaTHbIE YpaBHEHHUS, NPOOHO-pallMOHANbHbIE YpaBHEHHUS C OIHOMU
[IEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUM, JIMHEHHBIE HEPABEHCTBA U UX
CUCTEMBI, KBaJIpaTHbIE U TPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJJHOM MEepEeMEHHOM, B
TOM YUCJIE IIPU PEIICHUH 3a]a4 U3 APYTUX NIPEAMETOB U PAKTUYECKUX 3a]a4; yMEHUE
HCII0JIb30BaTh KOOPAMHATHYIO IPSIMYIO U KOOPJMHATHYIO TUIOCKOCTbH JIJIs1 H300pakeHUs

pCH_IeHI/Iﬁ ypaBHeHPIfI, HCPAaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (YHKUMA, TpapuK (YHKIMH, HYIH (QYHKIUH,




INPOMEXYTKH 3HAKOIIOCTOSIHCTBA, POMEXKYTKH BO3pACTaHUs, YObIBaHUS, HanOOJbIICE
U HauMEHbIIee 3HAaueHUs (YHKIMH; YMEHUE OIEPUPOBAaTh MOHATHAMM: IpsMas
IPONOPIMOHATBHOCT, JHHEHHas (yHKuus, KBaapatnyHas QyHKOus, oOparHas
NPONOPIHUOHATBHOCTD, Mapadonia, runep0oia; yMEHHE CTPOUTH Tpapuku (YHKUIUH,
UCTIONIb30BaTh TpaUKH JUIS ONpPEAETICHUS CBOWCTB IPOLIECCOB M 3aBUCHUMOCTEH, IS
peleHns 3a1a4d U3 APYrux y4eOHBIX MPEIMETOB U PEeATbHOM KU3HH; YMEHUE BBIPAKATh

(bOpMy.]'IaMI/I 3aBUCUMOCTH MEXAY BEIMYMHAMU

YMeHue omnepupoBaTh IMOHSATHAMHU: TIOCIEOBAaTENBHOCTh, apH(MeTHdecKas |
reoMeTpHUYecKas IIPOrPECCUH; YMEHHUE UCIOIb30BaTh CBOMCTBA MIOCIEA0BATEIbHOCTEH,
(opMyIIBI CyMMBI M OOIIETO Yi€HA MPH PEIICHUH 33/1a4, B TOM YHCIe 33134 U3 APYrHX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemiath 3a1a4d pa3HbIX THIOB (B TOM YHMCIIE€ HA HPOLEHTHI, JOJU U YacCTH,
JBUXKEHHE, pabOTy, LIEHY TOBApOB U CTOMMOCTb MOKYIIOK M YCJIYT, HaJOrH, 3a/1a4d U3
001acTH yNpaBlICHMUsS JUYHBIMU M CEMEWHBIMU (PMHAHCAMH); YMEHHME COCTaBIIATh
BBIPAKECHMSI, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 10 YCJIOBHUIO 33J1a4d, UCCIEA0BATh

MMOJIYYCHHOC PCIICHNUEC U OLICHUBATH HpaB,I[OHOI[06HOCTL MMOJIYYCHHBIX PC3YJIbTATOB

10

YMeHue onepupoBarh MOHATUAMHU: (Urypa, TOUKA, OTPE30K, MpsMas, JIyd, JOMaHas,
yroj, MHOIOYTOJIbHUK, TpPEYTrOJIbHUK, paBHOOEAPEHHBII U  PaBHOCTOPOHHUM
TPEYroJbHUKH, IPSIMOYTOJbHBIA TPEYroNbHUK, MeJIuaHa, OMCCEeKTpuca M BbICOTA
TPEYroJbHUKA, YETHIPEXYTOJIBbHUK, MapajieIorpaMM, poMO, NPSMOYroJbHUK, KBaJpar,
Tpaneuus; OKpPYXKHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
durypamu; ymeHue pemiarh 3aJadd, B TOM 4MCIE€ M3 IOBCEIHEBHON JKW3HM, Ha
HaXO0KJICHHE F€OMETPUUECKUX BEIMYMH C IPUMEHEHHUEM U3YyUEHHBIX CBOMCTB QUTyp U

¢dakToB

YMeHue onepupoBaTh NOHSTHUSIMH: PABEHCTBO (UIYp, PAaBEHCTBO TPEYTrOJbHHUKOB;
NapaJUIeJIbHOCTh U NEPIEHAMKYIAPHOCTb IPSAMBIX, YroJd MEXAYy IpsAMBIMY,
NEePIEeHIUKYIIAP, HaKJIOHHAs, MPOEKIUs, nogodue (uryp, mogoOHbIe TPEyroibHUKH,
CUMMETpUsl OTHOCUTEIBHO TOYKM M IPSAMOM; yMEHUE paclo3HaBaTb pPaBEHCTBO,
CUMMETpHUIO U Nojaodue (puryp, mapamienbHOCTh U NEPHEHAUKYISIPHOCTh NPSIMBIX B

OKpYXaroIleM MUpe

11

YMeHue onepupoBaTh NOHATHUAMU: JJIMHA, PACCTOSIHUE, Yol (BEIMYMHA YIJIa, CHHYC U
KOCHHYC yIja TPEYrojbHUKA), IUIOIIAb; YMEHHUE OLICHMBATh pa3MeEphbl IIPEIMETOB U
00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHATH (POPMYIIbl IEPUMETPa U MJIOLIAAH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAU Kpyra, o0bemMa mpsiMOyrojbHOTO
napajuieenuIesa; yMeHne IpUMEHATh IPU3HAKHA PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY

0 CyMMC€ yIJIOB TpPCYroOJIbHHUKa, TCOPEMY Hn(bar opa, TPUTOHOMCTPUYCCKUC




COOTHOIIEHUS TSl BRIYMCIICHUS JUTMH, PACCTOSIHUH, TUIOIIAIeH

12

YMmenne u3o0paxkats ockue GUrypsl 1 uX KOMOMHAIIMU, TPOCTPAHCTBEHHBIE (PUTYPBI
OT PYKHM, C IIOMOIIbIO YEPTEKHBIX MHCTPYMEHTOB WU DJIEKTPOHHBIX CPEICTB IIO

TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

14

YMenue OIICPHUPOBATH NOHATUAMUA: IPAMOYI'OJIbHAsA CUCTCMa KOOPAWHAT, KOOPAWHATHI
TOYKH, BEKTOp, CyMMa BCKTOPOB, IPOU3BCACHHE BCKTOpa Ha YHCIO, CKaJApHOC
MMPOU3BCACHUC BCKTOPOB; YMCHUC HUCIIOJB30BATb BCKTOPbI W KOOPAWHATBI IJIA
MNpEaACTaBIICHHUA JOaHHBIX M PCHICHUA 3aJad4, B TOM YHCIIC H3 OPYIrux yLIe6HI)IX

IIPEMETOB U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIE M KPYTOBBIE JHATrPAMMBI, TaOIUIIHI,
cpeaHee apudmeTnyeckoe, MeinaHa, HauOoJblllee U HaUMEHbIlee 3HAaYeHMs, pa3Max
YHCJIOBOTO Habopa; yMEHHME U3BJIEKaTh, HWHTEPIPETUPOBATh MU IPeoOpa3OBbIBATH
UHPOPMALIMIO, NPEJICTaBICHHYI0 B TabiuIaXx M Ha JUarpaMmax, OTPaKarolLlyIo
CBOMCTBA U XapaKTEPUCTUKH pEabHBIX IIPOLIECCOB U SIBJICHHUI; YMEHHE PaCIIO3HABATh

HN3MCHYHUBLIC BCIIMUYNHBI B OKPY’KArOIEM MHUPE

15

YMeHue onepupoBaTh HNOHATUSAMM: CIy4YalHBIA ONBIT (CIydaiHBIH SKCIEPUMEHT),
DIIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM MCXOJ) CIIY4alHOTO OIbBITa, CIy4aiiHOe
COOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE HAXOIUTh BEPOATHOCTH CIy4alHBIX COOBITHIA
B OIIbITaX ¢ paBHOBO3MOXHBIMHA 3JICMCHTAPHBIMHU CO6I>ITI/I$[MI/I; YMCHHUEC pCIIaTh 3aJa4un
METOI0M OpIaHM30BaHHOTO Iepedopa U € MCIOJIb30BAaHMEM IIpaBUJIa YMHOXKCHMS;
YMCHHUEC OLCHHUBATHL BCPOATHOCTH PCaJTbHBIX COOBITHH H SIBJ'IGHI/II\/'I, IIOHUMAThb POJib
NPAaKTUYECKH JIOCTOBEPHBIX M MAaJIOBEPOSATHBIX COOBITMH B OKpYXarolleM MHpe U B
JKHU3HHU, 3HAKOMCTBO C IIOHATHEM HC3aBUCHUMBbIX CO6I:ITPII>1; 3HAKOMCTBO C 3aKOHOM

OOJIBIIIMX YHCEI U €0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHnue BLIGI/IpaTB HOI[XO,I[HIJ_II/II\/'I I/I3y‘-IeHHBII71 METOA JIA pCHICHUS 3ada4ur, IIPUBOIUTH
MNpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCfI B IpUPOAC W KHU3HH, PACIIO3HABATH
MMPOSABJICHUC 3aKOHOB MAaTCMAaTUKH B UCKYCCTBC, OIIMCHIBATL OTACIBHLIC BBIAAOIIIHUCCS
PE3YyIbTAaThl, MNOJIYYCHHBIC B XOJ€ PpPa3BUTHA MATCMATUKW KAaK HAYKH, MNPUBOAWUTH
MMPpUMEPbI MATEMATUYICCKUX OTKpBITI/Iﬁ U UX aBTOPOB B OTE€YECTBEHHOM H BCGMHpHOﬁ

UCTOPUU




IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1 Hucna u BIYUCIICHUS

11 Harypanbuble u uensie yncna. [Ipu3Haky 1eIMMOCTH 1EeNbIX YHCeT

1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE TEPHOANYECKHIE APOOH

1.3 Panmonaneshbie uncna. Apudmerndeckue onepamnuu ¢ palruoOHAILHBIME YUCIIaAMU

1.4 JeiicTButenbHble yncia. ApudMeTndecKue onepamnuu ¢ AeMCTBUTEIbHBIMU YU CIaMU

L5 [TpuOnm>kEHHBIC BBIYMCIICHUS, MpaBWIa OKPYIJICHUS, MPHUKUIKA W OICHKA pe3yibTara
' BBIYMCIICHU
2 Anrebpanyeckue BEIpaKESHUs

2.1 BbykBenHble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenp ¢ uenbiM mokazateneM. CTeneHb € palMOHAIBHBIM ToOka3aTeneM. CBoiicTBa
' CTETIeHU

2.3 MHorousneHsl

24 Anrebpaunyeckas 1po0b

”E ApudmeTnueckuii KOpeHb HaTypajabHOU cTeneHu. [leiicTBus ¢ apupMeTHIecKMMHI KOPHSIMU
' HATYpaJbHOW CTENEHU
3 YpaBHEHHS U HEPABEHCTBA

3.1 Lenble u 1poOGHO-panioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 ensie u 1poOHO-panOHaTBHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH HEPABEHCTB

3.3 Pemienune TekCTOBBIX 3a1a4
4 UwucnoBble OCiIeI0BATETbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEMN

4.2 Apudmernueckas u reomeTpudeckas nmporpeccuu. opmMyia CI0KHBIX MPOIIEHTOB
5 OyHKIMH

OyHkuMs, crnocoObl 3anaHus QyHkuuu. ['papux Qynkumu. OOnactb omnpeneneHus u

- MHOXECTBO 3HaueHuid ¢yHkiuu. Hymm ¢dysakmouu. I[IpoMmexxyTku 3HaKOIMOCTOSHCTBA.

. [IpoMexyTk MOHOTOHHOCTH (pyHKUIMH. MaKCUMyMBI ¥  MHUHHUMYMBI  (YHKIIHH.
HauGonbiiee u HanMeHblliee 3HaYeHNUE (HYHKITUU Ha IPOMEKYTKE

6 KoopanHatsl Ha psiMO#l ¥ TIIIOCKOCTH




6.1

Koopaunatnas npsimast

6.2 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA

7.2 TpeyronsHUK

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpuiecKux BETHIHH

7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Kombunartopuka

8.4 MHosxecTBa

8.5 I'pads




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Maremaruka. AnreOpa: 7 kiacc: 0a30BbI ypoBeHb: yueOHuwk / KO.H. Makaperues, K.U.
Hemxos, C.b. CyBoposa; noz pea. C.A. Tensikosckoro. — Mocksa: [Ipocsemenue, 2023

2. Marematuka. Anrebpa: 8 kmacc: 06a3oBblii ypoBeHb: yueOHUK / FO.H. Makaperues, K.U.
Hemxos, C.b. CyBoposa; noz pea. C.A. Tensikosckoro. — Mocksa: [Ipocsemenue, 2023

3. Maremaruka. Anrebpa: 9 kiacc: 6a3oBbiii ypoBeHb: yueOHuK / FO.H. MaxkapeiueB, K.U.
Hemikos, C.b. CyBoposa; nox pen. C.A. TensikoBckoro. — Mocksa: [Ipocsenienune, 2023

4., Maremaruka. ['eomerpusi: 7-9-e¢ knaccel: 6a30BbIi ypoBeHb: yueOHuk / JI.C. AtanacsH, B.®D.
byry3os, C.b. Kagomuies [u ap.]. — Mocksa: IIpocsemenue, 2023

5. Marematuka. BepostHocte u cratuctuka: 7-9-e Kiacchl: 0a30BbI YpOBEHb: Y4EOHHK /
Beiconkuii N.P., Slmenkxo WU.B./ mox pexn. Amenxo W.B.. — Mocksa: [Ipocemenue, 2024

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. MaremaTtuka. AnreOpa: 7—9-¢ kimaccel: 0a30BBI ypOBEHB: METOJMYECKOE TIOCOOHME K
npeaMeTHOW nuHUM ydeOHukoB mo anrebpe FO. H. MakapeueBa, H. I'. Mungok, K. W.
HemkoBa u np./ — Mocksa: [Ipocsemienue, 2023

2. Anrebpa: 7 kjacc: NUIAKTUYECKHUe Marepuanbl: ydeObHoe mocobue / JL.U. 3BaBuu, JI.B.
Kysnenoga, C.b. CyBopoBa - M.: [Ipocsemienue, 2023

3. AmreOpa: 7 kjacc: NUOAKTUYECKHUEe Marepuanbl: ydeObHoe mocobue / JL.U. 3BaBuu, JI.B.
Kysnenoga, C.b. CyBopoBa - M.: [Ipocsemienue, 2023

4. Aunrebpa: 7 kmacc: AMJaKTHYeCKWe MaTepuanbl: ydyeOHoe mocobue / JL.U. 3BaBuu, JI.B.
Kysnenoga, C.b. CyBopoBa - M.: [Ipocsemienue, 2023

5. Marematuka. ['eomerpus: 7—9-e kiaccel: 0a30BbI YpOBEHb: METOJIUYECKOE IMOCOOHE K
npeaMeTHOW uHUU yueOHukoB 1o reomerpuu JI. C. Artanacsna, B. @. Byrysosa, C. b.,
Kanomuesa u ap./ — 2-e u3z., crep.— Mocksa: IIpocsemenue, 2023. — 48 c.

6. T'eomerpms. 7 Kimacc: TUAAKTHYECKHE MaTepHalibl: yueOHoe ocooue / b.I'. 3uB, B.M. Meiinep.
— M.: TIpocsenienue, 2023

7. Teomerpus. 8 kiacc: qunakTuyeckue MaTepuansl: yuebHoe nocodue / b.I'. 3u, B.M. Meiinep.
— M..: TIpocsenienue, 2023

8. T'eomerpus. 9 knacc: qunakTuyeckue MaTepuansl: yauebHoe nocodue / b.I'. 3us, B.M. Meiinep.
— M..: TIpocsenienue, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e bubmuoreka ITOK: https://lesson.edu.ru/catalog
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