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1. Ilnanupyembie pe3yJibTaThl 0CBOEHUS] YUeOHOT0 NpeaMeTa

AJireOpa

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K JIOCTIDKCHUSIM  POCCHUICKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U PeaU3alluu €ro
npaB, TMpPEJICTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHUEM JOCTUKEHUW HAyKH, OCO3HAHUEM Ba)XKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMAaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEH JKU3HU I YCHEIIHOW TpodeccHoHambHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lad, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAIMUEd B JICSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykM Kak cQepbl YeloBeUeCKOM
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MAaTEMAaTUKU M MAaTeMaTUYECKOW KyJIbTYpOW KaK CPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEI0BATENbCKON
JeATEeIIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPEcax CBOErO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH WX PEIICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, NpUOOpETaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHMpPOBAaTH M OLEHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble 1ornueckue aAecTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00BEKTOB, TOHSATHN, OTHOIICHWH MEXIY TMOHATHIMH, (HOPMYIUPOBATH
OTIpEICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHbIC, €IUHUYHBIC, YaCTHBICE M O0OIIHe,
YCJIOBHBIE;



BBISIBIIATH ~ MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npeajaratb  KpUTEPUH  JJIs1  BBIABICHHS ~ 3aKOHOMEPHOCTEH M
MIPOTUBOPEUNH;

AcJIaTb BBIBOAbI C HCIIOJIb30BAHUCM 3dKOHOB JIOTMKH, ACAYKTHUBHBIX H
NHAYKTHUBHBIX YMOSaKJIIO‘leHI/II;'I, YMO3aKJ'IIO‘-IeHI/II71 I1I0 aHaJIOI'uu,

paz0OupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIpSIMbIE U OT
IPOTHUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, TPUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Croco0 perieHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB peELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCIIOJIB30BaTh BOIMPOCHI KaK MCCIEI0BATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINUI0, MHEHHUE;

MPOBOJAUTH IO CaMOCTOSITEILHO COCTABICHHOMY IIJIaHY HECIOXKHBIN
AKCTIICPUMEHT, HEOOJIBIIIOE  HCCAEAOBAaHHWE IO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTrHO3UPOBATE BO3MOJKHOC PA3BHUTUC IIPOHCCCA, a TAKIKC BBIIBHUIATH
IMMPCAIIOJIOKCHHUA O €I'0 PAa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmanmeii:

BBIABJIITD HCAOCTAaTOYHOCTh H M30BITOYHOCTD HH(bOpMaHHH, JaHHBIX,
HGO6XOI{I/IMBIX AJIA PCIICHUA 3a1a4H,

BBHIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy TpeAcTaBieHUS HWHPOpMAIMM U WUIFOCTPUPOBATH
pelaemMple 3aladyd  CXeMaMH, JuarpaMMaMH, WHOM Trpapukod U HX
KOMOMHAIIUSIMU;



OLICHMBATh HAAEKHOCTh WH(GOPMALUU TO KPUTEPUSM, MPEI0KEHHBIM
YUUTEIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIpUHUMATL H (bOpMy.TII/IpOBaTL Cy:xKACHUA B COOTBCTCTBUU C
YCIOBUAMHA U LCIISIMU O6IHCHI/I$[, sSACHO, TOYHO, 'PaMOTHO BbIpa’XaTb CBOIO
TOYKY 3pCHHA B YCTHBIX W IIMCBMCHHBIX TCKCTAX, AaBaTb INOACHCHUA I10
Xoay pe€mcCHUA 3aga49, KOMMCHTHUPOBATDH HOJ'IyIIGHHHﬁ PE3YIIbTAT,

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, pelraeMou 3a/1a4uM, BEICKa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXKIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB Juaiora, OOHapy>KMBaTh pa3inuvMe U CXOJCTBO IMO3UIIHM, B
KOpPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

IPEACTABIATh  pPE3YyJbTaTbl  PELICHHs  3aJadd,  DKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHIUBUYyaIbHOM pabOThl TPU pElIEHUH YYEeOHBIX MaTeMaTHYEeCKUX
3a/1ay;

MPUHUMATH 11€JIb COBMECTHOM JEATEILHOCTH, IJIAHUPOBATh OPTaHU3AINIO
COBMECTHOM pabOTHI, pachpeneisTh BHUIbI padoT, JOroBapyUBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIoOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbl M JPYyTU€), BBHINOJHATH CBOI YacTh
paboTHI U KOOPIMHUPOBATH CBOM JCHCTBUS C APYTMMHU WICHAMHA KOMaH]IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4u (MU €ro
4acTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;
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e TNPEABHAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NPU PEIICHUH
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OITUOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIU
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHHUS LEIH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 8 kJjacce oOydYaromiuiicsi MOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIILTATHI:

Yucaa v BBIYMCICHUA

Hcnonp30BaTh HadajabHbIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYUCIICHUH, U300pakaTh JIEWCTBUTEIIbHbIE
YHYCIIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPAaTHbIE KOPHHU, HUCIHOJIB3YS
CBOMCTBA KOPHEMN.

Hcnonb30BaTh 3anmucu OONBIIMX M MaJbIX YUCET C MOMOMIBIO JAECATUUHBIX
npoOeit u creneneit yucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATE IOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATD
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

BBINONHATE TOXJIECTBEHHbIE MPEOoOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJIEHAMHU U alNreOpandecKuMH IpoosiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKEHHM JIs pEIICHUS PA3INYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX NMPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPAaBHEHHS W PALHUOHAIBHBIE YPAaBHEHUS,
CBOAILMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMH.

IIpoBoaUTE IpOCTENIINE UCCIIEAOBAHUS YPABHEHUW U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHuil (yCTaHaBIUBATh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUM PELICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTth OT croBecHOW (GOPMYIMPOBKH 3amadul K €€ anreOpandeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3yybTarT.



[IpuMEHATP CBOWMCTBA YHCJOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpaUYeCKyr0 WJUTFOCTPAIMI0 MHOKECTBA PEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HA4YCHHE (YHKIMHA TIO0 3HAYCHUIO
aprymeHTa, OrpeeiaiTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crpoutsb rpaduku d7eMEeHTapHBIX QYHKIUNA BUA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
byHkmn 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YNIOPSAJOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breinmonuatre apudmeTudyeckre JEHUCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
codeTass YCTHbIE M MHUCHBMEHHBICE TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJIbIMA [OKa3aTelsIMU U KOpPHEM,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyriaTh JI€UCTBUTEIBHBIC YHUCJA, BBINOJHATH MPUKUJKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiath JMHEHBIE W KBaJpaTHbIC YpPaBHEHWS, YPaBHEHHUS, CBOJISIIHECS K
HUM, POCTENIIINE TPOOHO-pAllMOHATILHBIE YPaBHEHUS.

Pemate cucremsl BYX JMHEWHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

PemaTe TeKCTOBBIE 3amayM aiareOpamdeckuM CIocoOOM C  TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YpaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaduUECKUX MpeACTaBIeHU (yCTaHABIUBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npoyee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300paKaTh
pellleHue HEPAaBEHCTB HA YHMCIIOBOW MPSIMOM, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiatb  cucTemMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMCHIBATH PEIIEHUE C TOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHbBIX 3a7a4.
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DOyHKIUU
PacriosnaBath (yHKIHHM W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacIoNoKEeHNe Ha KOOPIUHATHON IUIOCKOCTH TpadukoB QpyHKIMA Buaa: Yy = KX, Y
=kx+b y=kix, y=ax2 + bx +c,y=x3,y=1X Yy = |x|, B 3aBucuMoct ot
3HaYeHUH K0A()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrpouTh U H300paXkaTh CXEMATUYECKU IpaUKH KBaJIpaTUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 110 UX TpaduKaM.

Pacno3naBaTth kBajgpaTHuHyo QYHKIUIO 10 (HopMyIie, TPUBOJUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 MPOTPECCHU IpU
pa3HbBIX CrocoOax 3aaHusl.

BBIMIONHATS  BBIYMCIEHHST C  HCIOJb30BaHMEM (OpMya N-TO  4jeHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIMHATHOU
IJIOCKOCTH.

Pematp 3a7aun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCIJIE 33/1a4M U3 PEAIbHOM >KU3HU (C MCMOJIb30BAHUEM KaJbKYJIATOPa, HU(PPOBBIX
TEXHOJIOTUH).

T'eomeTpus

JIMYHOCTHBIE PE3YJIbBTATBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yuyeOHOTOo Kypca
«l'eomeTpus» XapakTepU3yrOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

[POSIBJIECHUEM HHTEPECAa K MPOLUIOMY M HACTOSALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO OOS3aHHOCTEH TrpaklaHWHA W pealu3aiiii €ro
npaB, TMPEJCTABICHUEM O MAaTeMaTHYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUM, MPOIEAYpP TPaKIaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JOCTUXKEHUM HAyKW, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B IESTEIILHOCTH YYEHOTO;
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3) TpyZ10BO€ BOCIIUTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIIEHWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ul YCHEIHOW MpodeccHoHaTIbHOM
NESATEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM MHANBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) cTeTH4YecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHHH, PacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTalUuell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpECTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEeATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA WM 3HAYMMOCTH JJIs Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKU U MATEMATHYECKOW KYJbTYpOW Kak CpEICTBOM
NIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEI0BATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOLMOHAIBHOIO 0JI1ATONOTY YU :

TOTOBHOCTBIO IPUMEHATH MaTeMaTHYECKUE 3HAHUA B HMHTEPECAX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  obOpa3a KU3HM  (30pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qunueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEeQIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa JIPyroro 4ej0BeKa;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

OpMEHTalMEel HAa IPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU I PEIICHUS 3a1ad
B 00JIACTM COXPaHHOCTH OKPYKaIOIIEeH cpeibl, IUIAaHUPOBAaHUSA IOCTYNKOB H
OLICHKM WX BO3MOJKHBIX TMOCJIEICTBUI [JIsl OKPYXalolel Cpenbl, OCO3ZHAHHEM
IJI00aJIBHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIeEM U MyTel UX peLIeHUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWHA, B TOM YHCIE
bopMyaMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE



paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTH COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYAaIlMI0 KaK BBI3OB, TPEOYIOIUl KOHTpMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pEUIeHUs W JACUCTBHS, (OpPMYJIHPOBATh M OLEHUBATh PUCKU U
NOCNEeACTBYS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI
ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue AelcTBUA:

e BBUBJISATh U XaPAKTEPU30BaTh CYIICCTBCHHBIE MPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, TOHSTHH, OTHOIICHUN MEXTY MOHATUAMH, (HOPMYIUPOBATH
ONPENICIICHAS]  TOHATUI, YCTAaHABIMBATH  CYIIECTBCHHBIA  IPU3HAK
KJ1accupUKaIlMi, OCHOBAaHUS [JIs1 OOOOIIEHWUS W CPaBHEHHS, KPUTEPUHU
MPOBOJIUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPeOoOpPa3OBBIBATH  CYXKJCHUS:
YTBEPAUTEIIbHbIE U OTpULIATENbHbIC, €IUHUYHBbIC, YAaCTHbIE U OOUIHE,
YCIIOBHBIE;

e BbIIBJIATH MAaTCMAaTHICCKHUC 3dKOHOMCPHOCTH, B3aNMMOCBA3HU n
IIPOTUBOPCUYHUA B (l)aKTaX, JaHHBIX, H&6J’IIOI[GHI/I${X H YTBCPXKIACHHAX,
npeaiaratb KpUTCpruun IJId BbIABIICHUA SaKOHOMepHOCTGﬁ )51 HpOTHBOquHﬁ;

e JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

e pa30upaTh JI0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKJIECHUU (TPSAMbBIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH aAPryMEHTAlMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CMOCOO pemieHust ydeOHOHM 3a7aunM (CpaBHUBATH HECKOJBKO
BApUAHTOB peIIeHUs, BBHIOMpaTh HauOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBarejbCcKue 1eMCTBUA:

e HCIIOJB30BAaTh BOIPOCHI KaK MCCIIEIOBATENbCKUA WHCTPYMEHT I1O3HAHMS,
dbopMyaupoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MpPoOIeMYy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apryMEHTUPOBATh CBOIO TIO3UIMIO, MHEHUE;
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MPOBOJUTh TIO CAaMOCTOSATEIHLHO COCTABICHHOMY TIUIAaHY HECIOXHBIN
HKCIEPUMEHT, HEOOJBIIOE UCCIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKTy COOOI;

CaMOCTOATENBHO (POPMYIHUPOBATH O0OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHHS, HCCIIEOBAHMS, OLIEHUBATH JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTrHO3UPOBATE BO3MOKHOC PpPA3BUTUC IIPOHCCCA, a TAKIKC BBbIABUT'ATH
MMPCAIIOJIOKCHHA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITH HCEAOCTATOYHOCTH H M30BITOYHOCTD HH(i)OpMaHI/II/I, JaHHBIX,
H€O6XOI[I/IMBIX JJI1 pCIICHUA 3a1a4M,

BBIOMpATh, aHAIU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (OpMY MPEACTaBICHUS HHPOPMALUH U WJUIFOCTPUPOBATH
pellaeMble 3aJaud  CXe€MaMH, JuarpaMmamH, HHOM rpaukodl u HX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHMOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh U (hOPMYIUPOBATH CYKJIECHHUSI B COOTBETCTBUU C YCIOBUAMHU
U LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUYKY 3PEHMSI
B YCTHBIX U IUCBMEHHBIX TEKCTax, 1aBaTbh IOSCHEHUA 110 XOLy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIyYEHHBIN PE3yJIbTAaT;

B XOJIe OOCYXKJICHUSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a7aun, BHICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOMCK
peIlIeHUsI, COMOCTABIATh CBOM CYXJCGHHUS C CYXACHUSMH JPYTHX
YYaCTHUKOB Juajora, oOHapy»KWBaTh pasziiMuuMe U CXOACTBO MO3UIIMH, B
KOPPEKTHOU popme GopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,;

NPEACTaBIATh  pe3ydbTaThl  pEIICHUS  3a/ayu, AKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C y4€TOM 3aj]a4 NIPe3eHTALMU U OCOOEHHOCTEN ayIUTOPUH;

IMOHUMATh U UCIOJIb30BATh NPEUMYILECTBA KOMAHIHOW U WHIUBUYaJIbHOU
paboThI MPpHU pelIeHNH YYeOHBIX MaTeMaTUUECKUX 3aJ1ay;
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e MPUHUMATH 1I€JIb COBMECTHOM NESITEIBHOCTH, MJIAHUPOBATH OPraHU3ALUIO
COBMECTHOW palbOThI, pacmupenensTh BUIbI pPabOT, JOTOBAPUBATHCA,
00CYXXZIaTh TMPOIECC U pe3yibTaT PaboThl, 0000MATh MHEHHS HECKOJIBKHUX
JIIOJICH;

e Yy4YaCTBOBaTh B TPYNHoOBBIX Qopmax paboTel (0OCyxkAeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh paOOThI
U KOOPAMHHMPOBATb CBOMU JIEHCTBUS C JAPYTMMU WIEHAMU KOMAaHJBbI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT IO KPUTEPHSM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHbIC yqeﬁﬂble I[eﬁCTBHH

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aJIFTOPUTM pELIEHUsS 3aJaud (UM €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, YMOIHOHATbHbII HHTEJJIEKT:
e BIIQJIETh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TpolIiecca U pe3ybTara
peleHsl MaTeMaTUYeCcKOn 3a1a4H;

e TPEABHUAECTH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUN 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHUBATh COOTBETCTBUE PE3yJibTaTa JACITEILHOCTH MOCTABICHHON LEIU U
YCJIOBUSIM, OOBSACHSITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKECHUS LEJH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJAbl UYETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUECKUX 33/1a4.

[IpuMeHSTh CBOMCTBa TOUKHM IMEPECEUCHUS MEIWaH TPEyrojbHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Bnaners moHsTUeM cpefHEed JIMHUM TPEYTOJbHUKA W Tpamneluu, MPUMEHSTh
MX CBOMCTBA NPH PEUICHUM T€OMETPUUYECKUX 3anad. llomp3oBaTbCcsi Teopemoi

12



dasieca 1 TEOPEMON O TPOMOPLIMOHAIBHBIX OTPE3KAX, IPUMEHATh UX IS pELIECHUS
NPaKTUYECKUX 3a/]a4.

[IpuMeHATh pU3HAKKU MTOJ00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/1ad.

[Tonb3oBaThess Teopemoir [ludaropa npns pemieHUs TEOMETPUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO JENaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JIUHBI.

Brnanerp NOHATUAMM CHHYyCa, KOCHMHYCa M TaHIE€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpEeyroiabHUKa. [101630BaThCS 3TUMH MOHATUSIMU I PELICHUS
MPAKTUYECKUX 33/1a4.

Boruncnars (pa3iuyHbIMU CIOCOOAMHM) TUIONIA/Ib TPEYTOJIbHUKA U TUIONIAAN
MHOTOYTOJBHBIX  (uryp (moyb3ysich, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpUMEHSATh MOTYyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Branerb NOHATUSMH BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXAy XOpJaMH (CEKYIIHMMH) U YIIIe MEXITY
KAacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Bnanete MoHATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpuMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJEIU JIJIS 3a/1a4 PeabHOM )KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCIECHUS
C NPUMEHEHUEM MOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, I€ HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHmy oOydueHus B 9 kJjacce oOydYaromMiCs TIOIYyYUT CIICAYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKIIMU OCTPBIX YIJ0B, HAXOJUTh C UX
MOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTrOJBHOTO TPEYroibHUKA («pemeHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs GpopMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJISI HAXOXKACHUSI Pa3IUYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pEelIeHUU TeOMETPUYECKUX 3a/1au.

Brnagets moHsTHSIMH — npeoOpa3oBaHUS  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB Mo00HBIX Guryp. [lomp30BaThCs CBOMCTBAMHU MOAO0MS MPOU3BOIBHBIX
buryp, ymeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TMOAOOHBIX (GUTYP.
[IpuMeHSATH, CBOMCTBA MOJOOMS B MPAKTHYCCKHX 3aadax. YMETh IPUBOIUTH
IpUMEPHI TOJOOHBIX GUTYP B OKPY’KAIOIIEM MUPE.

13



[Tonbp30BaTECSA TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUECKUNA W (DU3HUECKUI
CMBICJI, TNPUMEHATh HMX B pPEHICHUH TEOMETPUUECKUX M (U3NYECKUX 3ajad.
[IpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUS IUIMH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HAa IUIOCKOCTH, INPUMEHSATH €ro B
PELICHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a/a4.

BiageTs NMOHATHAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI 1yT'M OKPY’KHOCTH WU PaJWaHHON MEphI yrja, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacrteil. [IpuMeHsTh NoJydeHHbIE YMEHMS B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (Wiu LIEHTPBI) CUMMETpHH (UTYp, MPUMEHSATH JABMXKECHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM MOJ00HMS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

BeposiTHOCTD M CTATHCTHKA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpaMmbl y4yeOHOro Kypca
«BeposATHOCTP M CTaTHUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

MPOSIBJIECHUEM HHTEpPECa K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUK{, LEHHOCTHBIM  OTHOUIEHWEM K  JOCTWIKEHHUSIM  POCCUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW HIKOJIbI, K HCIIOJb30BAaHUIO JTHX
JOCTHXKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
npaB, IMpPEICTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKIAHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C IPAaKTUYECKHUM NPUMEHEHHMEM JOCTHKECHUHW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Uil YCTENMIHON MpodecCroHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
MOCTPOEHUEM MHIUBUIYAIbHON TPAEKTOPUM 00OPa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;
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4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHIIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTalMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKOM HayKu Kak cdepbl YelIOBEUYECKOM
JEATEIbHOCTH, JTANlOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALINU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MaT€MaTH4YeCKOW KYJIbTYpOH KakK CpPEICTBOM
IIO3HAHUS MHPA, OBJAACHHUEM NPOCTEUIIMMHU HABBIKAMH HCCIEN0BATENbCKON
NEATEIBHOCTH;

6) ¢usnuyeckoe BocnuTaHHMe, (popMHpPOBAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHWA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HM  (340pOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyeckKas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pe(IEKCHUU, MPU3HAHUEM CBOETO
[paBa Ha OIIMOKY U TAKOT'O K€ MpaBa Ipyroro YeJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEeN Ha NMPUMEHEHNE MATEMAaTUYECKUX 3HAHUW JUIA PELICHUS 3a7a4
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
rJ100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHSAIOIIUMCH YCJIOBUAM COLMAIbHON U NMPUPOIHOM
cpeabl:

TFOTOBHOCTBIO K JEHCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTb, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HaHUS, HABBIKM U KOMIIETEHLIUH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHWUW, B TOM YHUCIHE
(bopMynupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBAThH
OpUHUMAaeMble pEIICHUsT U JAEUCTBUSA, (POPMYIUPOBATH U OLICHUBATh PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
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Bba3oBnle JJornueckue JelicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYHIECTBEHHbIEC MPU3HAKU MATEMATHUYECKHX
OOBEKTOB, TMOHATUNA, OTHOIICHUW MEXIy NOHATHUSAMHU, (POPMYIUPOBATH
ONpENENEeHUs]  MOHATHI, YCTAaHABIMBAaTh  CYLIECTBEHHBI  MpHU3HAK
KJIacCU(pUKAIMK, OCHOBAaHUS IJs OOOOIIEHHS W CPaBHEHUS, KPUTECPUH
MPOBOJIMMOTI'0 aHAJTN3A;

BOCIIPUHUMATh,  (OpMyIHpOBaTh M  IPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAMUTEIbHbIE W OTPULATEIbHBIE, €AUHUYHBIC, YacTHbIE W OOUIME,
YCIIOBHBIE;

BBIABJIATD MaTEMAaTHU4YCCKHUEC 3aKOHOMCPHOCTH, B3anMMOCBsI3H1 u
IIPpOTUBOPCYUA B CI)aKTaX, JaHHBIX, Ha6J'IIOI[CHI/I$IX N YTBCPKICHHIX,
npeaiaratb KpUTCprun 1JIA BBIABIICHUA SaKOHOMCpHOCTeﬁ )51 HpOTHBOpC‘—IHﬁ;

AcJIaTb BBIBOABI C HCIIOJIB30BAHHMEM 3daKOHOB JIOTHUKH, ACAYKTUBHBLIX H
NHAYKTHUBHBIX YMO3aKHIOq€HHfI, yMO3&KJ’IIO‘—I€HHI>i I1I0 aHAJIOI'uu,

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTU4YecKuX (PaKTOB, BBICTPAMBATH APTYMEHTALMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHSI;

BBIOMpATh Ccroco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB peIICHUs, BBIOMpaTh HaWOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

UCIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATENIbCKUH MHCTPYMEHT MO3HAHMS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (opMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

NPOBOJHWTHL IO CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIH
9KCIIEPUMEHT, HEOOJIBIIIOE HCCIICOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOIEHHSI W BBIBOJBI MO pe3yjIbTaTaMm
MPOBEAEHHOTO0 HAOJIONCHMS, HCCIICIOBAHUSA, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

IMPOTHO3UPOBATH BO3MOJKHOC PA3BUTHC IIPOLCCCA, a TaKXKE BbIABUIATb
MMPCAIOJJIOKCHHUA O €TO0 PA3BUTHU B HOBBIX YCIIOBUAX.
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Pabora ¢ undopmanmeii:

BbIABJIAAITD HEAOCTATOYHOCTH H M30BITOYHOCTH I/IHCI)OpMaI_II/II/I, JaHHBIX,
H€O6XOI[I/IMBIX IJI1 pCICHUA 3a1a4U,

BbIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

BBEIOMpATh (OPMY MPEJACTABICHUS HHPOPMAMM MW HUTFOCTPHPOBATH
pelaeMbie  3aJa4yd  CXeMaMH, JuarpaMMmaMHi, HWHOH Trpadukod H UX
KOMOMHAIIMSIMHU;

OLICHHUBATDH HaI[é)KHOCTI) I/IH(l)OpMaHI/II/I 10 KpUTCPUAM, IIPCAJIOKCHHBIM
YUHUTCIIEM UJIN C(bOpMYJ'II/IPOBaHHI)IM CaMOCTOATCIIBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

BOCIPUHUMATh U (POPMYJIUPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LEJISIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTb CBOIO TOUKY 3PEHUS
B YCTHBIX WM MUCBMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS 110 XOIy PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTaT;

B XOJIe OOCYKJICHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK1aeMON TEMBI,
npoOJieMbl, penraeMoi 3aJauu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA MOUCK
pEILlIEHUsI, COIMOCTABIATh CBOM CYXJIEGHHS C CYXACHUSMH JAPYTUX
YYaCTHUKOB AHAJIOra, OOHApYXKUBATh pa3jiu4ve U CXOJCTBO IMO3UIIUMA, B
KOPPEKTHOU PopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

MPECTABIATh pe3yJIbTaThI pelieHus 3a71a4H, AKCIIEPHUMEHTA,
MCCJIEIOBAHUSI, TPOEKTA, CAMOCTOSATEILHO BHIOUPATh (DOPMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3CHTAIMU U OCOOCHHOCTEN ay/IUTOPUH;

MMOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBUYaJIbHOU
paboThI MpHU pelIeHNH YYeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh 11€]b COBMECTHOM JESITCIIbHOCTH, TUTAHUPOBATH OPTaHU3AIINIO
COBMECTHOM paboThl, pacnpenensaTb BHABI pabOT, JI0roBapuBaThCH,
o0CyXIaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4yacTBOBaTh B TpynmoBbIX ¢Gopmax padboTel (0OCyxaeHusi, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBITOJHATH CBOIO YaCTh PaOOTHI
U KOOPIMHHMPOBAaThH CBOW JEWCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIajga B OOLIMII MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.
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PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranusanus:

e CaMOCTOSITEJIHO COCTaBIIATH IUIAH, JITOPUTM pEILIEHUs 3afaud (WJIh ero
4acTh), BbIOMpaTh CIOCOO pelIeHUs C YYETOM HUMEIONIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(OPMAIIUH.

CaMOKOHTpOJII), IMOIMOHAJIBbHbINA UHTEJLJIEKT:
e BJIAACTDH crocooamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IIPOoHecCa U pe3yjibTaTa
PCIICHUA MaTEMaTHYE€CKOM 3aJa4u,

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPY PELICHUY 3aa4H,
BHOCUTH KOPPEKTHBBI B JAESATENIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;

e OIICHUBATh COOTBETCTBUE PE3yNbTaTa ACATEIBHOCTU ITOCTABICHHOW LN U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHOKCHHS] WIM HEIOCTH)KEHUS ULENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoHmy oOyuenuss B 8 kJjacce oOydaromuiicsi MOJYYUT CIICAYIOIIHE
peIMeTHbIC Pe3yIbTaThI:

W3Bnekatb u mnpeoOpa3oBbIBaTh WMH(GOpPMALMIO, IMPEICTABICHHYIO B BHJE
TabnuIl, Tuarpamm, rpaduKoB, MPEJACTaBIATh JaHHBIC B BUIEC TaOIUII, AUArpaMM,
rpaduKoB.

Hcnonp3oBarh rpaduueckne MOAENH: IEPEBO CIYYaHOTO SKCIEPUMEHTA,
JarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTb MNOHATUSAMU: MHOMKECTBO, IOJMHOXXECTBO, BBIMOJIHATH
omepalyy HajJ MHOXECTBAaMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
MIEPEUYUCIIATH AJIEMEHTHI MHOXKECTB, IPUMEHSTH CBOWCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduveckoe NpPEACTaBICHUE MHOXKECTB M CBS3CH MEXIY
HUMU JIJIS1 OMMCAHUS MPOIIECCOB U SIBJICHUHN, B TOM YHCJIE MPHU PEIICHUH 3a]1a4 U3
JPYTUX Y4EOHBIX MPEIMETOB U KYpPCOB.

K koHmy oOyueHuss B 9 kiacce o0OydaroIIMHCA TMOJIYYUT CIEIYIOIINE
peIMEeTHBIC Pe3yIbTaThI:

W3pnekatb u mpeoOpa3oBbiBaTh HH(OpPMAINIO, TMPEICTAaBICHHYIO B
pa3NTUYHBIX HMCTOYHMKAX B BHJE TaONuWIl, nuarpamm, rpaukoB, MPEICTaBISATH
JaHHBIC B BUE TaOIUI, TUarpamm, rpad)uKoB.

Pemarp 3amauum opraHu3oBaHHBIM MEepeOOpPOM BapHUaHTOB, a TaKXKeE C

HCIIOJIB30BaHUEM KOM6I/IHaTOpHBIX ImpaBUJI 1 METOOOB.
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HaxoauTh 4acTOThl 3HAYEHU M YacCTOTHI COOBITUS, B TOM YHMCJE MOJIb3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
UCIIBITAHUM 10 IEPBOTO yCIIeXa, B CEPUSAX UCIBITaHUI bepHysum.

Nmers mnpencraBieHue O CIy4alHOM BEIMYMHE U O PaCIPEIEIICHUH
BEPOSATHOCTEM.

2. CoaepsxaHue y4eOHOr0 nmpeaMera

ConepsxaHne KypcoB MaTEMaTHUKH 5—6 KJIacCcOB, anreOpsl U reoMeTpuu 7—9
KJIACCOB OOBEIMHEHO KaK B HCTOPUYECKH CIIOKHUBIIUECS JUHUHU (YUCIOBAS,
anreOpanyeckasi, reoMeTpuyeckas, (QyHKIHOHalbHAasI W JIp.), TaKk U B
OTHOCHUTEJIbHO HOBBIE (CTOXacTUYecKasi JIMHUS, «peajbHas MaTeMaTHKay).
OTaenpHO IpeACTaBICHBI JIMHUS CIOKETHBIX 3a/1a4, UCTOPUYECKAS JIMHUSL.

JJIeMEeHTbI TEOPUH MHOKECTB M MATEMaTHYECKOM JIOTUKHU

Cornmacuo ®I'OC ocHoBHOrO 001IeT0 00pa3oBaHMs B KypC MaTeMaTHKU
BBeJEH pazaen «Jloruka», KOTOpbId HE MPEAIOIAraeT JOMOJIHUTEIbHBIX YaCOB Ha
M3YYEHHUH W BCTPAWBA€TCA B Pa3JIMYHbIE TEMbl KYpCOB MATEMAaTUKU U
UH()OPMATUKHU U TIPEABAPSIETCS] O3HAKOMIICHHEM C 3JIEMEHTaMU TEOPUH MHOKECTB.

MHo:KecTBa M OTHOIIIEHUSI MEKy HUMH

MHOXeCTBO, XapaKTepPUCTMUYECKOE CBOMCTBO MHOXKECTBA, DJIEMEHT
MHOXECTBa, MYyCTOE, KOHEYHOE, OEeCKOHEYHOe MHOXKeCcTBO. IloaMHOKECTBO.
OTHoOIIEHNE TIPUHAJJICKHOCTH, BKJIFOYEHHUS, PABEHCTBA. DJIEMEHThl MHOXKECTBA,
CIIOCOOBI 3aJaHUs MHOJKECTB, pacnosHasaHne MOoAMHO>KECTB W J3/1EMEHTOB
NOJMHO>KECTB C VCMOb30BaHNEM KPYroB Jiinepa.

Onepanumn HAI MHOKECTBAMU

Ilepeceuennie ©w  oO0beAMHEHHE MHOXKECTB. PasHOCTb  MHOXKECTB,
NOMONHEHNe MHOXKecTBa. VHTepnpeTauuss onepauuii Haf, MHOXKecTBamu C
MOMOLLIbKO KpYroB dinepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepkAcHUs. AKCMOMBI M TeopeMbl. JlokazaTeabCTBO.
JlokazatenbCcTBO OT MPOTUBHOTO. Teopema, oOpatHast nanHou. [lpumep wu
KOHTPIIPUMED.

Bbicka3biBaHus

NcTuHHOCT, ¥ JIO)KHOCTH  BbICKa3biBaHUs. C/IOXKHble W NPOCThIe
BbICKa3bIBaAHUA. Onepau,vlm Ha/[ BbICKa3biBaHUAMW C UCNONb30BaAHUNEM JIOTMYECKUX
CBSI30K: W, UMK, He. Y CNoBHbIe BbiCKa3bIiBaHUSA (I/IMI'IﬂI/IKaLI,I/II/I).

/-9 KJacce
Auredpa
Yucaa
PanuonajabHbIE YHCIa
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MHOXeCTBO palMOHaIbHbIX uHcesl. CpaBHEHHME palUOHAIBHBIX YHUCEN.
JleficTBUs ¢ palMOHalbHBIMU uYuciaMu. [1peAcTasneHne paunmoHanbHOro yucna
AecATNYHON ApOo6bI0.

HppaunoHajbHbIe YUCJIA

[lonatue wuppanuoHanpHOro 4mcia. Pacno3HaBaHue UPPALMOHAIBHBIX
uncen. IIpuMepsl [0Ka3aTeNbCTB B anrebpe. MppalpoOHanbHOCTh YHCIAN?.
[Ipumenenue B reometrpuu. CpaBHeEHWe uppauyoHanbHbIX 4ucen. MHOXKEeCTBO
LeNCTBUTENbHbIX YMCE.

ToxaecTBeHHBbIE MPe0Opa3oBaHuUs

YncsioBbIe 1 0yKBEHHbIE BHIPAKEHUSA

Belpaxxenue ¢ mnepeMeHHOM. 3HaueHue BblpaxkeHus. llomcraHoBka
BBIPAKEHHUI BMECTO NTEPEMEHHBIX.

esble BhIpaKeHUs:

Crenenp c HaTypalbHBIM IOKa3aTeseM U e€ cBoiicTBa. [IpeoOpazoBanus
BBIPAKEHUI, COAEPKAIINX CTETIIEHU C HATyPAJIbHBIM IMOKA3aTEIIEM.

OnHowieH, mHorowieH. JIeHCTBHS € OJHOWIEHAMHM W MHOTOWICHAMH
(cmoxeHue, BbIUMTAHUE, YMHOXXEHHE). DOpMyJbl COKpAIIEHHOTO YMHOXECHHS:
pPa3HOCTh KBaJpaTOB, KBAJApPAaT CYMMbl U Pa3HOCTH. Pa3iioeHne MHOrowieHa Ha
MHOKUTEJIM: BBIHECEHHE OOILIEro MHOXUTENS 3a CKOOKW, [PYNnupoBKa,
npuMeHeHue (Gopmys COKpam€HHOro yMHOKeHuA. KBagpaTHbld TpEXulieH,
pa3NoKeHHe KBaPATHOTO TPEXUIEHA HA MHOKUTEIH.

/Apo0HO-paniuoHaJIbHbIE BHIPAKEHUS

Crenenb ¢ 1enbiM  TOKazateneM. IIpeoOpazoBanue JapoOHO-TMHEUHBIX
BBIDOKECHUI: CIIO)KEHHE, YMHOXKEHHE, JeleHue. AusreOpanyeckas JpoOb.
[onycTuMble 3HaYeHWst MEPeMeHHbIX B [APOOHO-paLYOHa/IbHBIX  BbIPaXKEHUAX.
Cokpartienue anredpandeckux apooeit. [IpuBeaenue anredpamyeckux apoOei K
oOmeMy 3HameHartento. JleMcTBusi ¢ anreOpanuecKuMu JApOOSIMU: CIIOXKEHUE,
BBIYMTAHUE, YMHOKEHUE, IEJICHUE, BO3BEJICHUE B CTEIICHb.

MpeobpasoBaHie BbIpa>KeHWi, Cofep>KaLlmx 3HaK Moayns.

KBaaparHbie kopHH

ApudmMernuecknii KBaapaTHBIM KOpeHb. I[IpeoOpasoBaHue BBIPAKEHUIA,
CoJlepKallluX KBaJApaTHbIE KOPHU: YMHOXKEHUE, EJIECHUE, BBIHECEHUE MHOXKUTEIS
U3-TI0J] 3HAKa KOPHSI, BHECEHHE MHOXUTEIS 1OJ] 3HAK KOPHS.

YpaBHeHHs U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. (CBOMCTBAa YHCIOBBIX PAaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHON.

YpaBHeHus

[Tonatne ypaBHeHHMsT W  KOpHS YypaBHeHus. [lpeAcTasneHue 0
PaBHOCWUNBHOCTY  ypaBHeHuid. O6nacTb onpefeneHnst ypasHeHus (o6nacTb
A0NYCTVMbIX 3HAYEHWIN NepeMeHHONR).

JIuHellHOe ypaBHEHHE U er0 KOPHU
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Pertenne nuHEHHBIX ypaBHeHHi. JIMHEHOE ypaBHeHMe C MapamMeTpPOM.
KonnyecTBO KOPHE NMHEWHOro ypaBHEHMS. PelueHue NMHENHbIX YPaBHEHWIA C
napame TpPOM.

KBagpaTtHoe ypaBHeHHe H er0 KOPHHU

KBampaTHeie ~ ypaBHEHWUS. Henomnueie KBaJpaTHbIE  ypaBHECHHS.
JIMCKpUMUHAHT KBaJgpaTHOTO ypaBHeHHs. DopMmyia KOpHEW KBaJIpaTHOTO
ypaBHeHus. TeopeMa BueTa. Teopema, obpaTHas Teopeme BueTa. Pemichue
KBaJIpaTHBIX ypPaBHEHUI: HCIOIb30BaHHE (OPMYINBI ISl HAXOXACHUS KOPHEH,
rpadouyecknii MeTO[ pPeLleHns, pasfodKeHNe Ha MHOXKUTENNU, Noabop KOpHen ¢
ncnonb3oBaHnem TeopeMbl BueTa. KonruecTBo KOpHER KBaJpaTHOrO YpaBHEHHUS
B 3aBHCHMOCTH OT €ro JAMCKpMMHHaHTa. bUKBaZpaTHbIe YpaBHEHUS. YPaBHEHNS,
CBOJMMbIE K IMHENHbIM 1 KBaApaTHbIM. KBaApaTHbIe ypaBHEHUS C NapameTPOM.

/{po0HoO-paniuoHaIbLHbIC YPABHEHUS

Perrenne mpoctemmx apoOHO-IMHEHHBIX ypaBHeHHH. PelleHve LpOo6HO-
paLnOHaNbHbIX YPaBHEHWIA.

MeTo/fbl pelleHns YpaBHEHWIA: MeTO[bl PaBHOCU/bHLIX MPeobpa3oBaHuil,
MeTO/[ 3aMeHbl NepemMeHHON, rpadumuecknin mMeToq. lcnonb3oBaHWe CBOWCTB
(DYHKLWIA NPU peLLeHnn ypaBHEHUIA,

MpocTeiilime nppaumoHanbHble ypasHeHus Buaa \[f (x) =a, [T (x) =g (x) -

YpaBHeHus Braa x" =a.YpaBHEHUA B LieNbIX Yncax.

Cucrembl ypaBHeHUM

YpaBHeHHE C JByMs INEpeMEHHbIMU. JIMHENWHOE ypaBHEHHE C JBYyMS
nepemenusiMu. [psAMas Kak rpadmyeckast MHTepnpeTauns MHEHOro ypaBHEHMUS
C ABYMA nepemMeHHbIMN.

ITonaTHe cucteMsl ypaBHEHUW. Perienne cucteMsl ypaBHEHHI.

Metoapl pemeHns CUCTEM JIMHEMHBIX YPAaBHEHHUU C ABYMS IEPEMEHHBIMMU:
rpadnyeckunii MeTof, METOA CNOXKEHUS, METO/T TIOCTAHOBKH.

CUCTEMbI IMHEVHbIX YPaBHEHUIA C NapaMeTPOM.

HepaBenctBa

UucnoBeie HepaBeHcTBa. (CBOICTBa YHCIOBBIX HepaBeHCTB. IIpoBepka
CIPaBEIJIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYEHUSX [TE€PEMEHHBIX.

HepagenctBo ¢ nepemennoii. Ctporue u Hectporue HepaBencrsa. O6MacTb
onpeaeneHnst HepaseHCTBa (06n1acTb AONYCTUMbIX 3HAYEHWIA NEPEMEHHOIA).

Pemenne nMHENHBIX HEPABEHCTB.

KBagpaTHoe HEpaBEeHCTBO M €ro peleHus. PemeHue KBagpaTHBIX
HEPaBEHCTB: UCIOJIb30BaHUE CBOMCTB U Ipaduka KBaApaTUYHOU (PYHKIMU, METOJ
MHTEPBAJIOB. 3allUCh PELICHHS KBaJPATHOTO HEPABEHCTBA.

Pemienne 1enbix U ApOOHO-palMOHAIBHBIX ~ HEPABEHCTB  METOIOM
MHTEPBAJIOB.

CucremMbl HEPABEHCTB

CucTteMbl HEpaBEHCTB C OJHOUN NepeMeHHOM. Pelienne cucteM HepaBeHCTB ¢
OJIHOM TIEpEMEHHOM: JIMHEWHBIX, KBaJPaTHbIX. M300paxkeHne pemeHusi CucTeMbl
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM. 3alIUCh PELICHHS CHCTEMbI HEPABEHCTB.

DyHKIUU
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HHonsitue pyHKuMU

JlexapToBbl KOOpJAMHATHI Ha IIockocTH. dopMupoBaHue MPeACTaBICHUA O
METalpeIMETHOM TMOHSATUU  «KOOpAMHATB». CrocoObl 3amaHus (QyHKIMI:
aHaJTUTUYECKUH, Trpaduuyeckuit, TaOauuHbii. ['padux dynkmuu. I[Ipumepnr
GyHKUMNA, TOTy4aeMbIX B TIPOLIECCE MCCIENOBAHUS PA3UYHBIX PEATbHBIX
MPOLIECCOB M pellleHus 3ajad. 3HaueHue QyHKUUU B Touke. CBoMcTBa (PyHKIIMIL:
o0NacTh  OMpeNeNeHUs,  MHOXKECTBO  3HAYEHUH,  HYJIH,  MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, YETHOCTL/HEYETHOCTDb, TPOMEKYTKH BO3pacTaHUS W
yObIBaHMS, HAMOOJBITICE U HAMMEHbITIee 3HaueHus. VccienoBanue QpyHKIuu mo eé
rpaduky.

MpecTasneHne 06 acUMNToTax.

HenpepbIBHOCTb hyHKLMKU. KyCOUHO 3aaHHble (yHKLMN.

JIuneiinas pyHKuus

CaoiictBa u rpaduk JuHEHHON (QYyHKIMH. YTIOBOH KOADPUIIMEHT MpSIMOM.
Pacnonoxenue rpaduka JTUHEHMHONW (PYHKIIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
ko3 durrenTa ¥ cBobOIHOrO wicHa. Haxo>KieHne Ko3a(h(UUWEHTOB NMHENHON
(OYHKUMKM MO 3a[@aHHbIM YCNOBUAM: NPOXO>KAEHWE MNPAMOi 4Yepe3 ABe TOYKM C
3a/laHHbIMM  KOOPAMHATaMK, NPOXOXKAEHME NPAMOM uYepe3 AaHHY TOuky W
napannensHoW AaHHOR NPSMOIA.

KBagparuynas gyHkuus

CpoiictBa M rpaduk KBajgpatnuHod ¢yHkuuu (mapabona). [MocTpoeHue
rpadomka KeagpaTUyHOM PYHKUMK NO ToYKaM. HaxokaeHne Hysel KBaapaTHIHOMN
CI)yHKI_[I/II/I, MHO>KEeCTBa 3HaLIeHI/II7I, MPOMEXKYTKOB 3HAKOMNOCTOAHCTBaQ,
NMPOMEXKYTKOB MOHOTOHHOCTI.

OoOpaTHasi NPONOPUMOHATIBLHOCTH

CaoiicTBa QyHKITUU Y = 5 ['unepOoua.
X

TIpagpuxu ¢ynxyun. TpeobpasoBaHne rpadmka QyHKUMM y=f(x) A4
NOCTPOEHNA rpachinkoB PYHKLUMIA BUAA y =af (kx+b)+c.

i (yHikwl y =a+——, y=Jx,y=3%, y=|.

IHocnenoBaTeIbHOCTH U MPOTPeCcCH

Yucnosas MOCJIEI0BATEIbHOCTb. [Tpumepsl YUCJIOBBIX
nocyenoBaTeabHOCTe. beckoHeuHble MOCIen0BaTENbHOCTH. ApudmeTnieckas
nporpeccus u e€ cporicTBa. ['eomerpuueckas nporpeccus. Popmyna obLLero yneHa
W CyMMbl N MepBbIX Y/EHOB apu)MeTUYECKO U reomMeTPUYECKO Mporpeccui.
Cxopaaiascs reome Tpuyeckas nporpeccus.

Pemenue TeKCTOBBIX 33124

3anaum Ha Bce apudmMeTudecKue AeHCTBUS

Pemenne TekcTOBBIX 3a1ad apumeTnueckuMm crocobom. Hcmonb3oBaHue
Ta0JHI, CXEM, YePTEXKEH, IPYTUX CPEJICTB MPEACTABICHHS TaHHBIX MPU PEIICHUN
3aJ1a4yu.

3anaum Ha IBMKEeHHE, pa00Ty U MOKYIIKH
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AHanu3 BO3MOXKHBIX CUTYallMii B3AUMHOTO PACIHOJIOKEHUsI 00BEKTOB MPH UX
JABHMXKCHHNH, COOTHOIICHU A 00BEMOB BBIITOJIHIEMBIX pa60T IIpu COBMECTHOM pa60Te.

3agaum HaA YACTH, J0JIM, IPOLEHTHI

Pemenune 3a4a4 Ha HaXO0XICHHUC 4YaCTHU 4YHClla U YUCJIa 110 €ro 4acCTu.
Pemienne 3amau Ha npoueHTsl U A0JH. [I[puMeHeHne nponmopuril Mpu PEIIEHUN
3a7a4.

Jlornuyeckue 3agauu

Pemrennie normyeckux 3amad. PeLleHVWe NOrMyeckux 3agay C MOMOLLbHO
rpacos, Tabnuy,

OcHoBHBIE METOABbI PEIICHUA TEKCTOBLIX 3aaaY. apI/I(l)MeTI/I'-IeCKI/If/'I,
anreOpanyeckuii, nepedop BapuaHTOB. [lepBUYHbIE MPELCTAaBNEHUSA O [PYrux
MeTOo/ax peLleHuns 3atay (reoMeTpuYeckue 1 rpauyeckne MeTosbl).

CraTuCcTHKA B TEOpUs BepOHTHOCTeﬁ

CraTtucruka

TabnmuuHoe u rpa(bnquKoe MNpCaACTaBJICHUC OAaHHBbIX, CTOJIOUATBIE U
KpYTrOBbIE JHarpamMmbl, Tpaduku, NPUMEHEHHE JuarpaMM U TpaduKoB IS
OMMCAHUSA 3aBHUCHUMOCTECH PCAJIBHBIX BCIIMYHMH, HN3BJICYCHHC HH(bOpMaHI/II/I n3
Ta6J'II/II_[, AquarpaMm H I‘pa(bI/IKOB. OmnmcarenbHble CTAaTHUCTHYECKHE IT0Ka3aTeIIN
YU CJIOBBIX Ha60pOB2 CpCaHcee apI/I(i)MeTH‘ICCKOG, MeanaHa, HauOoJIpllIeE U
HaMMCHBIICC 3HAUYCHMUA. MepBI paCCCUBaHUA: pa3Max, ,ﬂ,I/ICI'IepCI/Iﬂ 7 CTaHﬂ,apTHoe
OTK/IOHEHMe.

CnyyaiiHas WM3MeHUYMBOCTb. VI3MeHUMBOCTbL NpU U3MepeHusx. Peluarouiye
npasuna. 3aKOHOMEPHOCTU B U3MEHUMBBIX BE/IMUMHAX.

Ciayuaiinbie cOOBITHS

CrnydaiiHble OMNBITHl (PKCIIEPUMEHTHI), 3J€MEHTapHbIE CIIy4YailHble COOBITHS
(ucxoasl). BepostHOCTHM dnemMeHTapHbIX cOObITUNA. COOBITUS B CIIy4alHBIX
HKCIIEPUMEHTAX W OJIArOMpPUSITCTBYIOIIME dJIEMEHTapHbIe COObITHS. BeposarHocTu
CIIy4aiiHBIX COOBITUNA. OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU.
Knaccuueckue BCPOATHOCTHBIC OIIBITBI C HCIIOJIBb30BAHHUCM MOHCT, Ky6I/IKOB.
MpeacTasneHne coObITUIA C NOMOLWBO Anarpamm iinepa .MpoTMBONONOXKHbIE
CoObITUA, O0ObeAuHEHMEe W  NepeceyeHne COObITWIA.  [paBuMNO  CNOXKEHUS
BeposATHOCTe. CnydyaiHblii Bblbop. [lpeAcTaBneHWe 3KCNepUMeHTa B Buae
Aepesa. HesaBucMMble CO6LITUA. YMHOXKEHME BEPOATHOCTEN He3aBUCUMbIX
COObITWA. TlocnefoBaTeNbHbIE HE3aBUCUMblE UCMbITaHusA. IlpeacraBieHue o
HE3aBUCHUMBIX COOBITUAX B JKU3HU.

Inemenmovt KOMOUHAMOPUKU

MpaBnno YMHOXKeHUA, MepecTaHOoBKW, (hakTopuan yucna. CouyeTaHus u
YUCNO coveTaHun. PopmMyna yucna couyeTaHuin. TpeyronbHrK Mackans. OnbiThl €
OO/bLUMM  YACNIOM PABHOBO3MOXKHbIX 3EMEHTapHbIX COObITWA. BbluucieHne
BEPOATHOCTEN B OMbITax C NPUMEHEHNEM KOMOMHATOPHLIX (hopmysl. VcnbiTaHms
BepHynim. Ycnex M Heypgada. BeposTHOCTM COObITWIA B Cepuu UCMbITaHUNA
BepHynnn.

Cnyuaiinvie genuyunsl
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3HaKOMCTBO CO CﬂyqaﬁHblMM BEMMYMHaMIN Ha npumMepax KOHEYHbIX
ANCKPETHbIX CNyYanHbIX BENYVH. PacnpepaeneHue BEPOSATHOCTEN.
MaTemaTuyeckoe o>kuaaHue. CBOMCTBA MaTeMaTUYECKOro  O>XKUAAHUS.
[MoHATME O 3akoHe 60nblUMX uucen. V3mepeHue BepoATHOCTeEW. puMmeHeHne
3aKoHa O00MblUMX 4ucen B couynonornn, CTpaxoBaHWn, B 30PaBOOXPaHEHUN,
obecrneyeHnr 6e30NacHOCTW HaCeNeHMs B Ype3BblvaiiHbIX CUTYyaLusiX.

I'eomeTpus

I'eomeTpuyeckue purypsi

Durypsl B reoOMeTprH U B OKPYKa0LIEeM MUpe

I'eomeTpuyeckas durypa. dopmupoBaHue IIPEACTABICHUM 0
METaIPEAMETHOM MOHATUU «PUTYpay.

Touka, nWHHA, OTPE30K, IMpsAMas, JIyd, JIOMaHas, IUIOCKOCTb, YTOI,
OHcceKkTpuca yriia u €€ CBOMCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBast cummeTpusi reomerpuueckux ¢uryp. lLleHTpanbHas cuMMeTpus
reOMEeTPUYECKUX PUryp.

MHOroyrojibsHuKu

MHOroyrosibHuK, €ro 9JJI€MEHTBl W ero cBoucrea. Pacno3HaBaHue
HEKOTOPBIX MHOTOYI'OJIBHUKOB. BBINYKIbIE ¥ HEBBINYKIbIE MHOTIOYIOJIBHUKHU.
IIpaBriIbHBIE MHOTOYTOJIBHUKHU.

TpeyronbHuku. Beicota, MeauaHa, OuccekTpuca, CpeAHss JIUHHS
TpEeyroyibHUKa. PaBHOOEAPEHHBIA TPEYroJbHUK, €ro CBOMCTBA M MPU3HAKU.

PaBHOCTOpOHHMI TPEYrOJIbHUK. [IpAMOYTOJIbHBIN, OCTPOYTOJIbHBIN,
TYHNOYTOJIbHBI TpPEYroJIbHUKH. BHemHue yriel TtpeyrosibHuka. HepaBeHcTBO
TPEYTOJIbHHUKA.

Uetwpipéxyronpauku. Ilapamienorpamm, pomO, MpsSMOYTOJIBHUK, KBajapar,
Tpaneuusi, paBHoOeApeHHas: Tparneuus. CBOMCTBAa M MPU3HAKHU TMapajiesorpaMmma,
pomOa, mpsIMOYTOJIbHUKA, KBaJIpaTa.

OKpy:XHOCTB, KPYT

OKpy»XHOCTb, KPYT, UX 3JIEMEHTHI U CBOWICTBA; [IEHTPAJIbHbIE U BIHCAHHBIE
yruel. KacatenmpHast M CeKyllash K OKPYXKHOCTH, WX CBOWCTBA. Brucanubie u
OITHUCAHHBIC OKPYKHOCTH JUISI TPEYTOJBHHUKOB, YETbIPEXYTrO/IbHUKOB, NPaBU/bHbIX
MHOroyroJibHMKOB.

I'eomeTpuyeckue Gurypnl B NPOCTPaAHCTBE (00bEMHDIE TeJ1a)

MHOFOFpaHHI/IK N ero anemeHTbl. Ha3saHua MHOIorpaHHMKoB C pa3HbIM
MONO>KEHNEM N KONMYECTBOM rpaHeil. IlepBudHbie MPEACTaBIEHUS O MHUPAMHIE,
napasuienenunesae, npusMe, chepe, mape, HWIMHAPE, KOHyCe, UX dJEMEHTaxX W
MPOCTEUIINX CBOUCTBAX.

OTHOIEeHUst

PaBencrBo ¢puryp

CBoiicTBa paBHBIX TPEYTrOJIbHUKOB. [[pM3HaKy paBEeHCTBA TPEYTOJIbHUKOB.

IMapajuieIbHOCTH NPAMBIX

[Ipu3Haku 1 CBOMCTBA MapajulebHBIX NpsiMbIX. AKCUOMa napaniensHoCTH
EBknnaa. Teopema daneca.

IepnenauxkyasipHbie NPsiMble
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IIpsamoit yros. IlepneHmumkynsap K mnpsMod. HakiloHHas, mnpoeknus.
CepenuHHBI ~ TEepHeHAMKYJIAp K  oTpe3ky. CBOWCTBA U MNPU3HAKM
nepneHAnKyNspHOCTM.

IToxooue

[IponopmonanbHbie 0Tpe3ku, nogodue ¢uryp. IlomobHbIE TPEYroIbHUKH.
[Tpuznaku nogo0us.

B3auMHOe pacmoJio;KeHHe IPSIMOIl 1 OKPYKHOCTH, [ABYX OKPY>KHOCTEIA.

N3mepenusi u BbIYMCJIEHUS

Bean4uHbl

Ilonatne Bemnuuubl. [Inuna. M3mepenne mmHbl. EIUHUIBI HU3MEpEHUS
nnvHbl. Bennuuna yrna. ['pagycHas mepa yria.

[lonsTe o mmomaan Miaockod ¢urypsl U e€ cBoicTBax. M3mepenue
romaaen. EMUHUIBI n3MEepeHus TUTOIAIH.

[Ipencrabienne 06 00bEME 1 ero cBoiicTBax. Mamepenue oobéma. Equnuiipt
U3MEpeHUs 00bEMOB.

N3mepenusi v BIYMCJICHUS

NHCTpyMEHTBI 111 U3MEPEHUM M MOCTPOCHUM; U3MEPEHHUE U BBIYUCIICHUE
YIJI0B, JUIMH (paccTosiHUi), Tuiomaaei. TpuroHomerpuyeckue GyHKIMH OCTPOTO
yriia B MPSMOYTOJbHOM TPEYTOJbHHUKE TPUrOHOMETPUYECKME (PYHKLUMM TYMOoro
yrna.  BbluucieHHe — 3JIEMEHTOB  TPEYTrOJIBHUKOB  C  HUCIOJIb30BaHUEM
TPUTOHOMETPUUECKUX  COOTHOIIEHUU. DopMysnsl IUIOMIAAM  TPEYrojbHUKA,
napajieiorpaMMa M €ro YacTHBIX BHUJIOB, (DOPMyJbl JJIMHBI OKPY>KHOCTH H
wiomwaan kpyra. CpaBHeHHe M BbluucieHHe Iuionaaei. Teopema Iludaropa.
Teopema CuHYcoB. TeopeMa KOCHHYCOB.

Paccrosinus

Paccrosane wmexny toukamu. PaccTrosiHME OT TOYKM 1O MPSIMOM.
PaccTosHne MexKay durypamu.

I'eomeTpuyeckune NOCTPOCHUA

['eomeTpuueckre NOCTPOEHUS AJISI WILTFOCTPAIMU CBOMCTB F€OMETPUUECKHUX
buryp.

NHCTpyMEHTBI I8  TOCTPOCHUW:  LHUPKYJb, JIMHEWKA,  YTOJIbHUK.
MpocTeiwre NOCTPOEHMS LMPKYNEM W NMHEAKON: NOCTPOEHMEe OUCCEKTPUCHI
yrna, nepneHankynapa K npsiMoin, yrna, paBHoro gaHHomy,

nOCTpOEHI/Ie TPeyroibHNUKOB 1o TpéM CTOpPOHaM, ABYM CTOPOHaM W yrny
MEe>Ky HAMMW, CTOPOHE 1 ABYM MPUAEdKaLLyM K Held yrnam.

[leneHvie 0Tpeska B JaHHOM O THOLLIEHUN.

I'eomeTpuueckue npeodpazoBanus

IIpeoGpazoBanust

[Tonstue mpeoOpazoBanus. IIpencraBieHue 0 MeTaNnpeIMETHOM MOHSITUU
«peobpazoBanue». [1ogobue.

JABuxenunst

OceBast M IIEHTpaJbHas CHMMETpHs, NMOBOPOT W NapaieNbHblii nepeHoc.
Kom6uHaLmmn ABU>KEHWIA Ha NNOCKOCT Y 1 X CBOMCTBA.

BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH
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BekTopsl

Iloustue BCKTOpa, I[GﬁCTBI/I)I Haa BCKTOpaMH, HCIIOJIb30BAHHME BCKTOPOB B
busuke, pasno>KeHne BeKTopa Ha cCocTas/fAoLWwme, CKaiApHOe Npon3BeeHue.

Koopaunarel

OcHOBHEIE IMOHATHA, KOOPAUWHATBI BCKTOPA, PACCTOAHUC MCKIAY TOYKAMH.
KoopauHathl cepeiHbI OTpe3Ka. Y PaBHEHNS uryp.

[MpMMeHeHne BEKTOPOB W KOOpAWMHAT JJIsi pEelIeHUs IPOCTEHUIIMX
TCOMCTPHUUCCKUX 3aJ[a4.

I/ICTOpI/IH MaTeMaTUKHU

BO3HMKHOBEHNE MaTeMaTUKA Kak Hayku, aTanbl eé passuTusa. OCHOBHbIE
pasfensl MaTeMaTuKU. Bblgalolwyeca MaTeMaTUKUW U WX BKNag B pasBuTUe
HayKMu.

BeCcKoHeYHOCTb MHOXKecTBa NPOCThIX yucen. Yucna v ganHbl 0TPE3KOB.
PaunoHanbHble uucna. [loTpebHOCTb B MppauMoHa/ibHbIX uyucnax. Llkona
Mudparopa

3apo>XkieHne anrebpbl B Hefpax apumeTuku. An-Xopesmu. PodkaeHue
OykBeHHON cumsonmku. MN.dPepma, ®. BueT, P. OekapT. NcTopusa Bonpoca o
HaxoXKAeHnn DopMyNl KOPHEN anrebpanyecknx ypaBHEHWIA CTeneHel, 6OoMbLIMX
yeTbIpéx. H. TapTanbs, I>K. KapgaHo, H.X. Abenb, 3.lManya.

[MosBneHne MeToJa  KOOpAMHAT, MO3BONAIOLLErO nepeBoanTb
reoMeTpuyeckne 06beKThbl Ha A3bIK anrebpbl. MosBneHre rpadunkos yHKUMIA. P.
HexkapT, . ®epma. [Npumepbl pasnnyHbIX CUCTEM KOOpPANHAT.

3agaya JleoHapao [lMuzaHckoro (PuboHayuM) O KponuMkax, uucna
dunéoHayun. 3agaya O LWaxmaTHOM p[ocke. CXo4MMOCTb TreoMeTPUYECcKOn
nporpeccum.

NCTOKM Teopun BepOSITHOCTEN: CTPaxoBoe Aeno, asapTHble urpbl. 1.
®epma, b.Mackanb, A. bepHynnu, A.H.Konmoropos.

OT 3emnegenusi K reomeTpun. Mudparop v ero wkona. danec, Apxumes,.
MnaToH n ApucToTens. NocTpoeHne NPaBuIbHLIX MHOTOYroNbHUKOB. Tpuccekums
yrna. KagpaTypa Kpyra. YsoeHue Kyba. icTopusa uncna 1. 30/10TOe CeyeHue.
«Havana» EBknunga. J1 dinep, H.MN.lobaueBckuid. icTopus nSToro nocTynaTa.

eomeTpnMa ”U  WUCKYCCTBO. [(leomMeTpuyeckne  3aKOHOMEPHOCTW
OKpY>KatoLLero Mmpa.

ACTpOHOMMSA 1 reomeTpus. YTo 1 Kak y3Hanm AHakcarop, dpaToceH u
ApucTapx o pasmepax JlyHbl, 3emnn 1 ConHua. PaccTosaHua oT 3emnn A0 J1yHbl U
ConHua. 3mepeHne paccToaHua oT 3eman go Mapca.

Pofb  pOCCUMCKMX  Y4YéHbIX B pasBuTUM MaTemaTuku: J1.Jinep.
H.N.Nobauesckuid, M.J1.YebbIwes, C. Kosanesckas, A.H.Konmoropos.

MaTemaTuka B pa3suTum Poccumn: eTp |, WKona maTeMaTUYecKux U
HaBUraukumx Hayk, passuTue poccuiickoro ¢noTa, A.H.Kpbinos. Kocmuueckas
nporpamma n M.B.Kengbiu.
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3. TemaTuueckoe NJIAaHMPOBAHHE

Tema KonunuectBo KonnuectBo
4acoB KOHTPOJIbHBIX paboT
8 kiacc
PanmonanbHbie 1poOu 23 2
KBanpaTHbie KOpHU 19 2
KBanpaTHbie ypaBHEHUS 21 2
HepaBencrsa 21 2
CreneHsb ¢ 1eNbIM TOKa3aTeIeM. 11 1
DJIEMEHTBI CTATUCTUKH
IToBTOpEHuUE 8 1
YeTbIpexyronbHUKm 14 1
Mnowanb 14 1
[Mof06HbIe TPEYroNbHUKN 19 2
OKpY>KHOCTb 17 1
[MoBTOpEHNe 4 1
Hroro 170 16
9 kJ1acc
Ksanpatnunas QyHkiuys 22 2
VYpaBHEHUS 1 HEPABEHCTBA C OJHOMN 14 1
TIEPEMEHHOU
VYpaBHEHUS M HEPABEHCTBA C IBYMsI 17 1
MIepPEMEHHBIMU
Apudmernueckas 1 reomeTpruuecKas 15 2
MPOTPECCUU
DneMeHTbl KOMOMHATOPUKU U TEOPUU 13 1
BEPOSITHOCTEN
Hrtorosoe noBropeHue 21 1
BekTOpbI 8
MeTo/A KoopaAMHaT 10 1
COOTHOLLEHNs MeXKy CTOpPOHaMu 1 11 1
yrnamm TpeyronbHuka. CkansipHoe
npon3seaeHne BEKTOPOB
[nnHa OKPY>KHOCTU U noLlaab Kpyra 12 1
[BV>KeHuns 8 1
HauvasnbHble cBefieHNsa 13 8
CTepeomMeTpum
AKCVOMbI CTepeoMeT puu 2
ITorosoe noBTOpeHNe 9 1
HToro 170 13
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