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Pa6ouasi nporpamma no npeamery «Maremartuka» 11 5-9 kiaaccos mo ®I'OC OO0

|. Mnanupyembie pesyabTaThl 0cBOeHHs1 y4eOHOro npeamera «MareMaTHKay.

JInunoctHble Y'Y/l obecrieunBarOT LIEHHOCTHO-CMBICIIOBYIO OPHEHTALMIO ydammxcs (yMeHue
COOTHOCHUTb MOCTYIKH U COOBITUSL C MPUHATHIMUA 3THUYECKUMU MPUHIIUIIAMH, 3HAHUE MOPAJIbHBIX HOPM U
YMEHHE BbIACIUTh HPABCTBEHHBIN aCMEKT MOBEICHH), a TaKKe OPHEHTALUI0 B COLHAIBHBIX POJSIX U
MEXIIMIHOCTHBIX OTHOMIECHUSX. [IpUMEHUTENBHO K YIEOHOH NEATENBHOCTH CIEIyeT BBIICTUTh TPU BHJIA
IIEUCTBHUI:

e CaMOOIIpeesIeHue — JIMYHOCTHOE, MPO(ECCHOHAILHOE, )KU3HEHHOE CaMOOIIpeIe/ICHHE;

e CMBICIOOOpa30BaHHE — YCTAaHOBJIEHHE YyYaIllUMHCS CBSI3U MEXAY LENbl0 y4yeOHOU
JIeATEIbHOCTH U €€ MOTHUBOM, JIPYTUMHU CIIOBAMH, MEXAY PE3yJbTaTOM YYEHHUS M TEM, UYTO MOOYXKIaeT
JIeATEIbHOCTD, PAJIA YEr0 OHA OCYLIECTBISAETCA. Y YalIuics JOJKEH 3a/1aBaThCsl BOIIPOCOM O TOM, «KaKoe
3HAYEHHUE, CMBICII UMEET JJISI MEHS YYEHUE», U YMETh HAXOJIUTh OTBET HA HETO;

e HPABCTBEHHO-3TUYECKAsl OPUEHTAIUsl — JIEUCTBUE HPABCTBEHHO — 3THUYECKOrO OLIEHUBAHUS
YCBaMBAEMOTO COJICPIKaHUS, OOSCIICUNBAIOIIEE IMIHOCTHBIM MOPAIBHBIN BHIOOP Ha OCHOBE COITUAIBHBIX
Y JIMYHOCTHBIX LIEHHOCTEH.

PeryasituBuble Y'Y ]I o0ecrieynBaOT OpraHu3aIMio y4daluMcs CBOEH y4eOHOW NESTebHOCTH.
K HMM OTHOCSTCS cieayrolue:

e IIEJICTIOJIAaraHUe — KaK MOCTAaHOBKA Y4eOHOM 3a7jaud HAa OCHOBE COOTHECEHHS TOTO, UYTO YXKE
M3BECTHO M YCBOEHO YYallUMCs, U TOrO, YTO €LI€ HEU3BECTHO;

e IUIAHWPOBAHME — OINPEACICHUE IIOCICAOBATENBHOCTH IIPOMEXYTOUHBIX LEICH C Y4ETOM
KOHEYHOTI'0 Pe3yJIbTaTa; COCTAaBICHUE IUIaHa U II0CIEA0BATEIbHOCTU JEHCTBUN;

e IIPOTHO3MPOBAHME — IPEIBOCXUIICHUE pe3ylbTaTa U YpPOBHS YCBOCHMS; €r0 BPEMEHHBIX
XapaKTEePUCTHK;

e KOHTPOJb B popMe ciiMueHUs crocoda JISHCTBUSI U €ro pe3ysbTara ¢ 3aJaHHBIM JTAIIOHOM C
1eJIbI0 OOHAPYKEHUsI OTKIIOHEHHH OT HETo;

e KOPPEKIHsI — BHECCHHE HEOOXOIMMBIX JOMOJHCHUH W KOPPEKTUB B IJIAH U CIIOCOO JEHCTBUS
B CIIy4ae PacxXOKJIeHUSI OKUIAEMOT0 pe3yabTaTa JEHCTBUS U €0 PealbHOTO MPOAYKTa;

e OIICHKA — BBIJICJICHUE M OCO3HAHHE YYAIMMCS TOTO, YTO YK€ YCBOCHO M YTO €IIC MOJJICKHT
YCBOGHHIO, OIICHBAHKUE KaueCTBA M YPOBHS YCBOCHUS,

e CaMOPETYJIAIHUA KaK CIIOCOOHOCTh K MOOMJIM3AIMU CHJI U DHEPTUU; CIIOCOOHOCTh K BOJIEBOMY
YCHIIUIO — BBIOOPY B CUTYallMd MOTHBAIIMOHHOTO KOH(IIMKTA U K MPEOJOJICHUIO TIPETIATCTBUH.

IMo3naBarenbnbie Y'Y/l Briatouator oOmieydyeOHbIE, JTOTUYECKUE IEHCTBUS, a TaKXKe JEUCTBHS
MOCTAHOBKHU U PEUICHHS POOIeM.

OO6mieyueOHbIe YHUBEPCATbHBIC IEHCTBHUS:

e CaMOCTOSITENILHOE BBIJENICHNE U (OPMYTUPOBAHNE TO3HABATEIBLHOM 11EeTH;

e TIOWCK W BBIICIICHUE HEOOXOAMMON WH(pOpMaIuH;, MPUMEHEHHE METOJ0B WH()OPMAIIMOHHOTO
MOKCKA, B TOM YHCJIE C TOMOIIbIO KOMIIBIOTEPHBIX CPEJICTB;

e CTPYKTYypHUpPOBAHUE 3HAHWI;

e OCO3HAHHOE U MPOU3BOJHHOE MOCTPOCHHE PEYEBOTO BBHICKA3BIBAHUS B YCTHON U MUCHMEHHON
dopme;

e BbIOOp Hambosee d(PPEKTUBHBIX CIIOCOOOB PELICHUS 3a/lad B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHI;

e peduiekcHsi CrOcOOOB U YCIOBHM JEHCTBHS, KOHTPOJb M OILIEHKA Mpollecca U Pe3yabTaToB
JeSITCIIBHOCTH;

e CMBICIIOBOE UT€HHE; TOHMMAHUE U aJICKBaTHAsI OI[EHKA S3bIKa CPEJICTB MAacCOBOM MH(pOpMAITUH;

e TIOCTAaHOBKA W (OpPMyJIHpOBaHUE TPOOJIEMBI, CAMOCTOSTEIHHOE CO3JIaHUE aJTOPUTMOB
JESTENILHOCTH MPH PEIICHUH MPOOJIeM TBOPUYECKOTO M MOMCKOBOTO XapakTepa.

Ocobyto  rpymnmy  OOmIEy4eOHBIX ~ YHHUBEPCANBHBIX  JEHCTBUM  COCTABIISIIOT 3HAKOBO-
CHMBOJINYECKHE el CTBHUS:

e MOJICTTUPOBAHUE;

e TMpeoOpa3oBaHHWE MOJENHM C IETbI0 BBISIBICHUS OOMIMX 3aKOHOB, OMPEACISIONUX ITaHHYIO
MpPEAMETHYIO 001aCTh.



Jloruyeckue yHuBepcajbHbIe 1eliCTBUS:

e AHAJINU3,

e CHHTE3;

e CpaBHEHHE, KIacCU(PUKAIA OOBEKTOB IO BBIICICHHBIM MTPU3HAKAM;

e IIOJBEJCHUE MO/ IOHATHE, BEIBEJCHUE CIIEICTBU;

e YCTaHOBJIEHHME IIPUUYUHHO-CIIEICTBEHHBIX CBSI3EH;

e IIOCTPOEHHME JIOTUUECKOW LEMU PACCYKICHUM;

e JI0Ka3aTelIbCTBO;

e BBUIBIDKEHHUE TUIIOTE3 U UX 0OOCHOBAHUE.

ITocTanoBKA M pelieHHe MPOOJIEMbI:

e (opmynupoBaHHE MPOOIEMEI;

e CaMOCTOSITEJIbHOE CO3JIaHuE CIOCOOOB pelIeHUS NpodiieM TBOPYECKOTO U MOHCKOBOIO
XapakTepa.

KommyHnukatuBuble YVY/I o0ecnieunBaOT COLMAIbHYIO KOMIETEHTHOCTh M Yy4YeT IO3HUIHNH
Jpyrux JIOJEH, MmapTHepa Mo OOLICHHIO WU JAEATENIbHOCTH, YMEHHE CIYIIaTh W BCTyNaTh B JHMAJIOT;
y4acTBOBaTh B KOJUIEKTUBHOM OOCYXKIEHHUU MpoOJIEeM; HHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M
CTPOUTH MPOJYKTUBHOE B3aUMOJIEHCTBUE U COTPYAHMUYECTBO CO CBEPCTHHKAMM U B3pOCibIMU. Bumamu
KOMMYHUKATUBHBIX JE€HCTBUM SBIISIFOTCSA:

e I[UUIAaHMPOBAHHUE Y4€OHOIO0 COTPYAHUUYECTBA C YUUTENIEM U CBEPCTHUKAMU — OIIpeIeIICHHUE LieTeH,
(GyHKIMI y4aCTHUKOB, CIOCOOOB B3aHMO/ICHCTBHS;

e TIOCTAaHOBKA BOIIPOCOB — WHUIIMATUBHOE COTPYIHUYECTBO B IOUCKE M cOOpe MH(OpMAIIHH;

e paszpelieHUE KOH(MDIUKTOB — BBISIBICHUE, HJCHTHU(UKALUs MpoOJIeMbl, MOUCK M OILIEHKA
QIbTEPHATHUBHBIX CIIOCOOOB pa3perieHne KOHMINKTA, IPUHATHE PEUICHUS U €T0 PeaTn3allus;

e yIpaBJICHHUE MOBEJACHUEM NAPTHEPA — KOHTPOJIb, KOPPEKLIUS, OLIEHKA IEHCTBUM MMapTHEPA;

e YMEHME C JJOCTaTOYHOM MOJIHOTOM M TOYHOCTBHIO BbIpa)kaThb CBOU MBICIM B COOTBETCTBUHU C
3a/ladyaMH ¥ YCIOBUSIMH KOMMYHUKAIIUU, BIIaJICHHE MOHOJIOTUYECKOW U TUANOrMYecKoi (hopMaMu peuu B
COOTBETCTBUU C IPAMMATUYECKUMHU U CHHTAaKCUUECKUMU HOPMaMH POAHOIO S3bIKA.

Paszeutne cucrembl YYJ[B cocraBe JMYHOCTHBIX, PETYJSATHUBHBIX, I[03HABaTEIbHbIX U
KOMMYHUKATHBHBIX JEMCTBHUM, ONpENENSIONIMX CTAHOBJIEHHWE IICUXOJOTMYECKHX  CIIOCOOHOCTEH
JUYHOCTH, OCYLIECTBJIIETCS B paMKaxX HOPMAaTHUBHO - BO3PACTHOIO Ppa3BUTHS JINYHOCTHOM W
no3HaBaTeNnbHOU cep pedenka. IIporecc oOydeHus 3amaeT ColAepKaHHE M XapaKTEPUCTHKU y4eOHOMH
NeSITeIbHOCTH peOeHKa W TEeM CaMbIM OMpEeNseT 30HY ObKalIiero pa3BUTHs yKazaHHBIX YY][ —
yYpOBEHb UX CHOPMUPOBAHHOCTH, COOTBETCTBYIOIIEH HOPMATHBHOW CTaJUU PAa3BUTHUS U PEJIEBAHTHBIN
«BBICOKOM HOPME» pa3BUTHSI, U CBOICTBA.

Kpurepusimu ouenku cpopmupoBanHocTd YY /[y yyammxcs BoICTYAKOT:

e COOTBETCTBHE BO3PACTHO-TICUXOJOTUYECKUM HOPMAaTHUBHBIM TPEOOBAHUSAM;

e cooTBeTcTBUE cBOWCTB Y'Y /] 3apaHee 3aJaHHBIM TPEOOBAHUSIM.

Ycaosus, odecieunBaomme pazpurue Y'Y /[

®opmupoBanre YVYJ[ B 00pa3oBaTelbHOM MPOIECCE OMPENEseTCs TpeMs CIEeIYIOUUMU
B3aMMOZOTIOJIHAIOIINMH TOJIOKEHUSIMU:

o ®opmupoBanne YVY]| kak menb oOpa3oBaTeILHOTO MPOIECCa OMPENETSET ero COAepKaHUuEe H
OpraHHU3aIuIo.

o ®opmuposanue Y'Y/l MpOUCXOAUT B KOHTEKCTE YCBOEHUS Pa3HbIX MPEIMETHBIX JUCHUILINH.

e VVY]I, ux cBOCTBa U KadyecTBa OINpenessiioT 3¢ (HeKTUBHOCT, 00pa30BaTeNLHOTO Mpolecca, B
YaCTHOCTH YCBOEHHE 3HaHMH U yMeHui, (opmupoBaHue oOpa3a MHpa U OCHOBHBIX BHJOB
KOMIIETEHTHOCTH YYaIlEroCsl, B TOM YHUCJIE COLMAIBHON U JINYHOCTHOM.

5 KJIACC

JINYHOCTHBIE Pe3yJIbTATHI

e (QopmupoBaHUE TPEICTABICHUNA O MaTeMaTHKe, KaK YacTH OOIIEYEIIOBEYECKOW KYIbTYPHI, O
3HAYMMOCTH MaTEMAaTHKHU B Pa3BUTHH [IMBHIIU3AIMU U COBPEMEHHOTO 00IIECTBA;

® pa3BUTHE JIOTMYECKOTO M KPUTHUECKOTO MBIIUIEHUS, KYIbTYpPhl pPEYH, CIHOCOOHOCTH K
YMCTBEHHOMY KCIICPUMEHTY;

e (QopmMupoBaHHE UHTEIUICKTYyadbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
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IPEOJIOIEHUIO MBICIUTENBHBIX CTEPEOTHUIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

¢ BOCIUTAHHUC KAa4CCTB JIMYHOCTH, 06€CH6‘-II/IBaIOH_[I/IX COHMAJIbHYIO MOGI/IHLHOCTB, CIIOCOOHOCTD
MMPUHHUMATL CAMOCTOATCIIbHBIC PCIICHU,

e (opMHpOBaHHME KayeCTB MBIIUICHHS,
UH(POPMALIMOHHOM O0IIECTBE;

* pa3BHUTHE UHTEPECa K MATEMAaTHYECKOMY TBOPUECTBY U MaTEMAaTUYECKUX CIIOCOOHOCTEI;

e (QopmynupoBaHue © OOBSICHEHHWE COOCTBEHHOW TIO3UIIMM B KOHKPETHBIX CHTYaIUsIX
OOIIECTBEHHOH KM3HM HAa OCHOBE IOJIyYCHHBIX 3HAHHH C MMO3MIUK HOPM MOPAJIH U OOIIEYeIOBEYECKUX
[IEHHOCTEH, paB 1 0053aHHOCTEH rpakIaHNHA

e CcOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKU; KPUTUYHOCTb MBIINUICHUA, YMCHHUC PACHO3HABATH JIOTMYCCKU HCKOPPCKTHLIC BbBICKA3bIBAHWA,
OTJINYATh TUIOTE3Y OT (aKTa;

® TOTOBHOCTH M CIHOCOOHOCTH BECTH auajor C JJpyrumud JiroJAbMH, JOCTUI'aTb B HEM
B3aMMOIIOHMMaHHUS, HAXOANUTH OOIIHE eI ¥ COTPYIHHYATD IJIS UX JOCTHKCHUS;

® HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, IETbMH MJIAJIIET0 BO3pacTa, B3pOCIBIMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIe10BaTENbCKOM, MPOEKTHOM M JPYTUX BHIAX
JeATeNILHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSKEHUU
BCCH JKM3HHU; CO3HATEILHOE OTHOLICHHWE K HENPEpHIBHOMY OOpA30BaHUIO KAaK YCJIOBHUIO YCIIEIIHOW
npo(hecCHOHATLHOM U OOIIECTBEHHOMN JESITeIbHOCTH;

® HCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYas SCTETUKY ObITa, HAYYHOIO M TEXHHYECKOTO
TBOPYECTBA;

* OCO3HaHHBI BBHIOOp Oyaymieid mnpodeccu M BO3MOXKHOCTEH pealu3allii COOCTBEHHBIX
JKHU3HCHHBIX IINIAHOB; OTHOILICHHE K HpO(bCCCI/IOHaJ'IBHOI\/JI ACATCIIBHOCTH KaK BO3MOXHOCTH Y4YaCTUA B
pELICHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOICHAIMOHAIBHBIX IPOOIIEM.

H606XOI[I/IMBIX 1 ajanrtagqui B COBPEMCHHOM

HpenMeTHme pe3yabTaThl 110 MPEAMETY «MaTemaTuka»

I/I3yqa$1 NpeaMeT «MartemaTukay MITUKIACCHUK

MOJYYUT BO3MOKHOCTb HAYYUTHCH

HAYUYHUTCs ! (ypoBeHb o11eHKH 4 U 5):

® IIOHHMAaTh OCOOCHHOCTH I[GCSITI/ILIHOI\/JI CHUCTCMBI CUHHUCIICHHA,
® OICPUPOBATH ITOHATUCM HCCHTHHHOﬁ I[pO6I/I, BBITIOJIHATH

® [IOBHAKOMHUTBCA C MO3UIIHMOHHBIMH
CUCTEMaMU CUHCIICHUA C

BBIUUCIICHUS C AECATUYHBIMU APOOSMHU;

MOHMMAaTh W  WCIOJB30BAaTh  PA3IUYHBIE  CHOCOOBI
MPEJCTaBICHUS JIPOOHBIX YHCEN; MEePEeXOAUTh OT OIHOM
(GbopMBI 3aMuCcH YuceNl K JPYroi, BeIOMpas MOJIXOMSLIYIO
JUIsL KOHKPETHOTO ciy4asi popMmy;

BbIp@)XaTh 4YKCIa B SKBHUBAJEHTHBIX (hopMax, BbIOMpas
HauboJyiee MOAXOJANIYI0 B 3aBUCUMOCTH OT KOHKPETHOM
CHUTYAIIHH;

CpaBHUBATh U YIOPSAAOUYUBATH PAIUOHAIBHBIEC YHCIIA;
OKpYTJIATh HaTypalbHbIe YHCIa U AECATUYHBIE APOOH;
MOHMMAaThb W MCIOJIB30BaThb TEPMHUHBI U  CHMBOJIBI,
CBSI3aHHBIC C TTOHATHEM CTEIICHH YHCIIa;

BBIMOJIHATh BBIYMCICHUS C PAlMOHAIBHBIMU YHCIIAMH,
coyerass yCTHbIE M MUCbMEHHbIE NPUEMBI BBIYUCICHHH,
MPUMEHEHHE KalIbKYIATOPA;

OIIEPUPOBATH MOHATHEM «OYKBEHHOE BBIPRKEHHUEY,
pacrio3HaBaThb Ha YepTeXax, PUCYHKaX, MOJENIX U B
OKpYKaloIlleM MHpe IUIOCKHE U TPOCTPAHCTBEHHBIE
reoMeTpuyeckue QUrypsl;
pacro3HaBaTh  pa3BEPTKH

Ky0a,  NPSIMOYTOJILHOTO

OCHOBAHMSIMH, OTIUYHEIMU OT 10;
HAY4YUTBHCSl HCIMOJIb30BATH IPUEMBI,
PalMOHAIM3UPYIOIIUE BBIYUCICHUS,

npuodpectu IIPUBBIUKY
KOHTPOJIMPOBATh BBIUNCIICHHUS],
BbIOMpas MOAX OIS I IS

CUTYallUU CIO0C00.

pa3BUTh MPEJACTABICHHE O YHCIIE U
YUCJIIOBBIX CUCTEMAX oT
HATYpaJbHBIX JIO JCHCTBUTEIBHBIX

YUCeNl; O POJIM BBIUHCICHUH B
MPaKTHUKE.

HAaY4YHUTHCA BBIYUCIIATH 00BEMBI
MPOCTPAHCTBCHHBIX T'COMETPUUCCKUX
duryp, COCTaBJICHHBIX u3
MPSIMOYTOJILHBIX
MapaJuIeNenuIIeIOB;

YIIyOUTh U Pa3BUThH MPEJCTABICHUS
o MIPOCTPAaHCTBEHHBIX

reOMETPHUECKUX (PUTypax;
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napajjicicnumicaa, HpaBHHBHOP’I nupaMu/ibl, TUIMHAPA H | ® HAYUUTHCA IIPUMCHATD MOHATHE

KOHYCa, paSBépTKI/I PIRIC| BEBITIOJIHCHUA
® U3MEPATH C NOMOIIBKD HWHCTPYMEHTOB U CPaBHUBATH MPAKTUYECKUX PACUETOB.

AJIHUHBI OTPE3KOB MW BCJIMYMHBI YITIOB, CTPOMTHL OTPE3KH | @ [MOJB30BATHCS SI3BIKOM TI'€OMCTPHUHU

3aIaHHOM JUIMHBI U YIJIbl 3aJaHHOW BEJINYUHBI; JUIst OIMCaHUA IIPEIMETOB
® CTpOHUTH pa3BepTKU Kyba u IIPSAMOYTOJIBHOIO |  OKPY’KaroIIETro MHpa u ux
napajuleJenunea; B3aUMHOI'O PACIIOJIOKECHUS;
® ONpeeNsaTh MO JIMHEHHBIM pa3MepaM pa3BepTKH (PUTYpHI | ® paclio3HaBaTh W HM300pakaTh Ha
JMHEWHBIC pa3Mepbl caMoil purypsl 1 Ha0GOPOT; yepTexax u pUCYHKax
® BLIUMCIATH [EPUMETPHl  MHOIOYIOJILHUKOB, IUIOMIAAM | TEOMETPHYECKME (UIypel U HX
MPSMOYTOJIBHUKOB, 00BEMBI TTApaJIICIICTIUIICIOB; KOH(UTYypaluu:
® BBHIUUCIATH 00BEM NPSIMOYTOJIBHOTO NapaljIeIeuIe 1a. ® HAXOJUTh 3HAYEHUS JUIMH JTMHEHHBIX

® ICIOJIb30BaTh CBOMCTBAa M3MEPEHMS JJIMH, IUIOMIAACH | 3JIEMEHTOB (DUI'Yp U UX OTHOIICHHS,
o
YIJIOB IIpM  pelleHHH 3ajJad Ha HaXoK[IeHHe JUIMHbI | IPaaycHyro Mmepy yrioB ot 0° 1o

OTpe3Ka, JJIMHBI OKPYKHOCTH, IUIMHBI IYI'M OKPYKHOCTH, 180°,  mpumeHsisi  oHpeleNneHus,
rpalyCHOM Mephl yria; CBOICTBa M NpHU3HAKU (QUIYP U UX
® BBIYNCIATH IUIOUIAJH TPEYTOJIBHUKOB, IPSIMOYTOJIbHUKOB. SJICMEHTOB, OTHOIICHHUS (PHTYP.
® BBIYHCIATH JUIMHY OTPE3Ka MO KOOpPJIMHATaM €ro KOHIOB; | ® OBIAACTH KOOPAMHATHBIM METOLO0M
BBIYUCIIATH KOOPAUHATHI CEPEANHBI OTPE3KA. peuicHus 3a/1a4 Ha BBIYMCIICHHUA.

— BJIQJICHUE I[paBUJIaMM 3allUCHM MaTeMaTU4eCKUX (OpMyn M CHENMaJIbHBIX 3HAKOB pelibe(HO-
TOYCYHOM cucTeMbl 00o3HaueHui JI. bpaiins;

— BIIQJICHUE TaKTWIBHO-OCSA3aTENBHBIM CIOCOOOM 0OCIeOBaHUST M BOCHPUATUS  pelbe(HBIX
M300pakeH MPEIMETOB, KOHTYPHBIX N300paKeHUI reOMETPUIECKUX (PUTYp U T.I1.;

— YMEHHE YuTaTh peiabeHble IpadUKU 3IEMEHTApHbIX (YHKIMHA Ha KOOPAMHATHOM IUIOCKOCTH,
MIPUMEHSTH CHIEIHATIBHBIE IPUCIIOCOOICHHS VTS PEeIbePHOTO YSpUCHNUS;

— BJIQJICHUE OCHOBHBIM (DYHKIIMOHAJIOM HpPOTrpaMMbl HEBH3YalbHOI'O JOCTyHNa K HMHGpOpMalUU Ha
skpane [1K, ymMeHune ucnosip30BaTh MEepPCOHAIbHBIE TU(HIOTEXHUUECKUE CPelICTBA WH(OPMAIIMOHHO-
KOMMYHHUKAIIHOHHOTO JIOCTYTIA CJIECTTBIMU 00yYarOIINMUCS,;

— BIIAQJCHUE CIICLUAIBHBIMA KOMIIBIOTEPHBIMH CPEICTBAMM IIPEACTABICHUSA WM aHaau3a JAHHBIX U
YMEHUE  WCIOJIb30BaTh IIEPCOHAIBHBIE  CPEACTBA  JOCTYyllAa C  y4E€TOM  JIBUTATENIbHBIX,
peYeBUTATENbHBIX U CECHCOPHBIX HApYILIEHUN;

— YMEHHE UCIO0JIb30BATh NIEPCOHAIBHBIE CPEICTBA JOCTYIIA.

MeTanpeameTHble pe3yJibTaThl

* pa3BUTHE MPEJCTABICHUNH O MaTeMaTHKe Kak (opMe ONHCAHUS M METOJe IO03HAHMS
JeCTBUTENILHOCTH, CO3JIaHUE YCIOBHM ISl IpUOOpETEeHNs] ePBOHAYAILHOTO ONBITA MAaTEMaTHUECKOTO
MO/JICTUPOBAHMS;

e (QopmupoBaHue o00mHUX CMOCOOOB HHTEIUIEKTYalIbHON JAESITEIbHOCTH, XapaKTEPHBIX IS
MaTeMaTHKU M SBISIOLIMXCS OCHOBOM IO3HABATEIbHOM KYNbTYphl, 3HAUMMOM JUIs pa3iauuyHbIX cdep
YeJIOBEYECKOM IeITEeIbHOCTH;

® HAXOOUTh M U3BJIEKaTh MH(POPMALMUIO B PA3JIMYHOM KOHTEKCTE; OOBSACHATH M OINHUCHIBATH
SBJICHUSI HAa OCHOBE IIOJYyYEHHOH WHGOpMalMU; aHAIM3UPOBATh M HHTETPUPOBATH IOJYYECHHYIO
uHpopManuio; (GOPMYIHPOBATH TMPOOIEMY, HHTEPIPETHPOBATh W OICHWBATH €€; JenaTh BBIBOJBI,
CTPOUTH MPOTHO3BI, MIpeJIaraTh MyTH pEIICHUS;

® YMEHHE CaMOCTOSTEIBHO OINPENENATh IENN JAeSITETbHOCTH U COCTABIISITH IJIaHbI IS TEIHOCTH;
CaMOCTOSITENTFHO OCYIIECTBIISTh, KOHTPOJIMPOBATh U KOPPEKTHPOBATH JESITEIHHOCTD, MCIIOJE30BaTh BCE
BO3MOXHBIE PECYpChl JUIsl JOCTM)KEHUS TOCTABJICHHBIX IENeH M peaau3alMy IUIaHOB JESTEIbHOCTH;
BBIOMPATH YCTCITHBIC CTPATETHH B PA3IMYHBIX CHTYAIUsX;

® yMEHME TPOJYKTUBHO OOINAThCS M  B3aUMOJCHCTBOBaTH B IMpOIECCE COBMECTHOM
NeSITEIbHOCTH, YYUTHIBATh TO3HMIMU JPYTUX YYaCTHHKOB JEATENbHOCTH, 3(deKkTnBHO paspemars
KOH(JIMKTHI;

® BIAJCHHE HaBBIKAMH  IIO3HABATENIbHOM,  y4eOHO-MCCIIEOBATENbCKOM M NMPOEKTHOU
NEeSITeIbHOCTH, HABBIKAMH pa3pellieHHs Mpo0sieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIbHOMY
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MOMCKY METOJIOB PEIeHMsI MPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3IMYHBIX METOIOB MIO3HAHUS;

® TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSATENBbHOW  HMH(OPMAIMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKITIOYas YMEHUE OPHEHTUPOBATHCA B PA3IMYHBIX HCTOYHUKAX MH(POPMALIUHN, KPUTHYECKU
OLICHUBATh U UHTEPIIPETUPOBATHh HH(DOPMALIHIO, ITOJIyIaEMYIO U3 PA3IMYHBIX HCTOYHHUKOB;

® YMECHHME HCIOJIb30BATh CpPEACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
(manee — WKT) B pemieHWHn KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OpPraHMU3ALMOHHBIX 331ad C
coOnrofeHreM TpeOOBaHUM SProOHOMUKH, TEXHUKH OE€30MacHOCTH, THIUMEHBI, pecypcocOepeKkeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€301acHOCTH;

® BJaJICHUE S3BIKOBBIMH CPEICTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOUKY
3pEeHUs, UCII0JIb30BaTh aJIeKBATHBIE SA3BIKOBHIC CPECTBA;

® BJIaJICHUE HABHIKAMU MO3HABATEIBHON PEQIICKCHH KaK OCO3HAHWS COBEPIIAEMBIX JIECHCTBUN U
MBICIUTENBHBIX MPOIECCOB, UX PE3Yy/IbTaTOB M OCHOBAaHUI, T'PAHUI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX
MO3HABATEJIbHBIX 33]1a4 U CPEJCTB UX JOCTUKCHHUS.

PeryasituBubie YY/I:

1. CamocTtosTenbHO 00HAPYKUBATh U (HOPMYIHUPOBATH MPOOJIEMY B KJIIACCHOM U UHIUBUAYATbHON
y4eOHON JEeSTENbHOCTH.

2. BoyiBurate BepcuU pelleHusi MpoOJeMbl, OCO3HABATh KOHEYHBIM pe3yNbTaT, BbIOUpaTh U3
NPEIO’KEHHBIX U HCKATh CAMOCTOSITENIFHO CPEACTBA JOCTHKCHHS LEJIH.

3. CocTtaBiaTh (MHIMBUAYadbHO WIM B TPYIIE) IUIAH pEIIeHUs MNpPoOIeMbl (BBIMOJTHEHUS
IIPOEKTA).

4. TlongOupathb K Kax10il mpobieme (3agaue) aIeKBaTHYIO €l TEOPETUUECKYIO MOJIETIb.

5. PaboTas 1o npenyoKeHHOMY M CaMOCTOSITEIILHO COCTaBIIEHHOMY IIJIaHY, UCIIOIB30BaTh HAPSLY
C OCHOBHBIMU U JIOMIOJIHUTENIbHBIE CPEICTBA (CIpaBOYHAs IUTEPATYPA, CII0KHbBIE TPUOOPHI, KOMIIBIOTED).

6. IlmanupoBaTh CBOO MHIMBHIYAJIHHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

7. PaboTtath 10 CaMOCTOSITETLHO COCTABICHHOMY IUJIaHy, CBEPSISICh C HUM M LIETBIO e TEIbHOCTH,
UCIPABIIsAs OIIMOKHU, UCIONb3YsI CAMOCTOSATENBHO 110100paHHbIe CpeACTBa (B TOM uncie u HTepHer).

8. CBOOO/IHO TOJIb30BAaThCS BBIPAOOTAHHBIMU KPUTEPHUSIMH OIICHKHM U CAMOOILIEHKH, MUCXOMAS U3
[ENTM ¥ UMEIOIINXCSI KPUTEPHUEB, Pa3indas pe3yinbTaT | CIOCOObI NeHCTBUH.

9. B xoze mnpencrtaBieHUs NPOEKTa JaBaTh OLEHKY ero pesynbrataM. CaMOCTOSTENbHO
0CO3HaBaTh MMPUUYUHBI CBOETO yCIIEXa WM HEeyCIeXa HaXOIUTh CITIOCOOBI BEIX0/1a U3 CHUTYallnu HEeyCIIeXa.

10. VYMerp OLEHUTH CTEMEHb YCHEIIHOCTH CBOEH HMHIUBUAYaJbHOW 0O0pa3oBaTeIbHOU
NeSITeTTHHOCTH.

11.  JlaBaThb OLIEHKY CBOMM JIMYHOCTHBIM KauecTBaM M 4YepTaM XapakTepa («KakoB s»),
OTIPENIeNIATh HAIPABJICHHUS CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «ITO MHE JIsl 3TOTO HAJ0 CHENAThY).

12. CpenctBoM (GOpMHpPOBAaHUS PETYIATUBHBIX YVYJI cilyXaT TEXHOJOTHs MpOoOJIEeMHOro
IMajora Ha JTarne W3y4eHHs HOBOTO MaTepualia M TEXHOJOTHs OIIGHWBAaHHUS 00pa30BaTEbHBIX
JOCTH>KEHUH (y4eOHBIX YCIIEXOB).

ITo3naBaTtenbubie YY /I:

1. AnanusupoBatb, CpaBHUBATh, KJIACCU(UIMPOBATH U 0000IIATH MOHITHUS:

— JaBaTh ONpEACTICHHE MOHITHUSM Ha OCHOBE M3YYEHHOTO Ha PA3JIUYHBIX MpeaMeTax ydeOHOTro
MaTepuana;

— OCYILECTBJISATH JIOTHYECKYIO ONEPAIIMI0 YCTAHOBJIEHUS POI0-BUIOBBIX OTHOILICHHIA;

— 0000maTh TOHATHS — OCYLIECTBIATH JIOTMUECKYIO OIEpalMio Iepexofa OT MOHATUS C
MEHBIIUM 00bEMOM K HOHATHIO C OOJIBIIUM 00BEMOM.

2. CTpouTh JIOTHYECKOE pacCyXIeHHE, BKIFOYAIONIEe YCTAHOBJICHHE MPUYNHHO-CIIECTBEHHBIX
CBA3EH.

3. Co3maBarh MOJIENHN C BBIICJICHUEM CYNIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MpeoOpa30BhIBATH
MOJIEJIU C LIEJIbIO BBISBIEHUS OOIMX 3aKOHOB, ONPEICIISIONINX JAHHYIO TPEIMETHYIO 00IacTh.

4. TlpencraBnaTb HHGOPMAIIMIO B BUJI€ KOHCIIEKTOB, TAOIHII, CXeM, Tpa(uKOB.

5. IlpeoGpa3oBbiBaTh MH(OPMAIMIO U3 OAHOTO BUAA B JAPYrol M BBIOMpaATh yAOOHYIO JUIs cels
bopMy pukcauu U npeacTaBiIeHUs] THPOPMAIIH.

6. IlpeacraBisaTe HHGOPMALIKIO B ONITUMANILHON (hOpMe B 3aBUCUMOCTH OT ajjpecara.

7. IloHnMasi MO3UIUIO IPYrOro, pa3inyarh B €r0 Peuu: MHEHHE (TOUKY 3pPEHHUS), T0KA3aTeIbCTBO
(aprymeHThl), (DaKThl, THIOTE3bl, AKCHOMBI, TEOpUHU. JlJIT 3TOr0 CaMOCTOSITEIBHO HCIIOJIB30BATh
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pa3nuyYHbIe BHJBI YTEHHs (M3ydarollee, MPOCMOTPOBOE, O3HAKOMHUTEIbHOE, IOUCKOBOE), MPUEMBI
CITyIIaHHUS.

8. Camomy co3maBaThb MCTOYHMKM HH(OpPMAMM Pa3HOTO THUIA M S Pa3HbIX ayAUTOPHIA,
coOuro1aTh MH(GOPMAIIMOHHYIO TUTHEHY U TpaBUiIa MHPOPMALIMOHHON 0€301acHOCTH.

9. YMeTh uCHoONB30BaTh KOMIIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTHMH KaK MHCTPYMEHT
JUIA  JIOCTIDKEHHMS CBOUX LeNed. YMeTb BbIOMpaTh aJeKBaTHBIE 3aJaue€ HMHCTPYMEHTAIbHBIE |
IpOrpaMMHO-aIIapaTHbIE CPEICTBA U CEPBUCHI.

KommyHukarusubie YY/:

1. OrcrauBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH aPTyMEHTHI, IOATBEPXKAasd UX (pakTamu.

2. B nuckyccun yMeTh BBIIBUHYTh KOHTPapryMeHTHI, iepedpazupoBarh CBOIO MbICIb (BJaJeHUE
MEXAHU3MOM SKBUBAJICHTHBIX 3aMEH).

3. YuuTbCcsI KPUTUYHO OTHOCUTBCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABaTh
OIMO0YHOCTH CBOETO MHEHUS (€CIIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0.

4. TloHumas MO3ULUIO APYrOro, pa3inyaTh B €r0 peur: MHEHHE (TOUKY 3pEHHS), 10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; TUIIOTE3bI, AKCHOMBI, TEOPHUH.

5. YMeTh B3MISIHYTh Ha CUTYaIlUIO C MHOM MO3UILIMU U IOTOBAPUBATHCS C JTFOABMH MHBIX MTO3UIIUH.

6 KJIACC

JIM9HOCTHBIE Pe3yIIbTATHI

e (QopmupoBaHuEe MPEICTABICHUNA O MaTeMaTUKe, KaK YacTH OOIIEYEIIOBEYECKOW KYIbTYPHI, O
3HAYMMOCTH MaTEMATHKHU B Pa3BUTHH [IMBHIN3AIMN U COBPEMEHHOTO 00IIECTBA;

® pa3BUTHE JIOTMYECKOTO U KPUTHUYECKOTO MBIIUICHUS, KYIbTYPbl PpPEYH, CIHOCOOHOCTHU K
YMCTBEHHOMY KCIICPUMEHTY;

e (QopmMupoBaHHE UHTEIUVICKTYaJbHOW YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOIOJICHUIO MBICITUTEIHLHBIX CTEPEOTUIIOB, BBITEKAIOIIMX U3 OOBIIEHHOTO OIIBITA;

* BOCIIMTAaHUE KAUeCTB JUYHOCTH, 0OECHEUYMUBAIOIIUX COIMAIBHYI0 MOOMIBHOCTD, CIIOCOOHOCTH
MIPUHUMATH CAMOCTOSITCIILHBIC PEIICHUS;

e (QopmMupoBaHHE KayeCTB MBIIUICHUS, HEOOXOAMMBIX [JIs aJanTalid B COBPEMEHHOM
MH(}OPMaLlMOHHOM OOIIECTBE;

* pa3BHUTHE MHTEpeca K MATEMATHUYECKOMY TBOPUYECTBY U MAaTEMAaTHUECKUX CIIOCOOHOCTEI;

e (QopmynupoBaHue © OOBSICHEHHE COOCTBEHHOW TO3UIMM B KOHKPETHBIX CHUTYaIlUAX
OOIIECTBEHHOH JKM3HU Ha OCHOBE IOJIYUYECHHBIX 3HAHUH C TIO3MIIMK HOPM MOpPAJM M OOIIEUEIOBEUYECKUX
[IEHHOCTEH, MpaB U 00S3aHHOCTEH rpaXKJaHNHA

e c(hOPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH; KPUTUYHOCTh MBINUJICHHS, YMEHHE pPAcCIO3HABaTh JIOTHYECKH HEKOPPEKTHHIE BBICKA3BbIBAHUSA,
OTJINYATh TUMOTE3Y OT aKTa;

®* TOTOBHOCTh W CHOCOOHOCTH BECTHM JAMUAJOT C JAPYTUMHU JIIOJABMH, JOCTHUTaTh B HEM
B3aMMOITOHMMAHHUS, HAXOAUTh OOIIUE eI ¥ COTPYIHUYATH JIJIS UX JOCTHKCHHUS,

® HaBBIKM COTPYAHHYECTBA CO CBEPCTHHUKAMH, JE€TbMH MIAJIIETO BO3pacTa, B3pPOCIBIMU B
00pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOM, Yy4eOHO-MCCIIeI0BATENbCKOM, MPOEKTHOW M JPYTUX BHAAX
NEeSITENIbHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIIE CAaMOOOPa30BAHMIO, HA MIPOTKEHUH
BCEH JKM3HU; CO3HATEIHHOE OTHOIICHHE K HEMpPephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIHENTHON
npodeCCHOHAIBHON U OOIIECTBEHHOM JESTENHHOCTH;

® OSCTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYash JICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA;

® OCO3HAHHBIM BBIOOp Oymymiedt mpodeccur W BO3MOXKHOCTEH peanu3anud COOCTBEHHBIX
JKU3HEHHBIX TUIAHOB; OTHOIIEHUE K MPOPECCHOHATHHON AEATETbHOCTH KaK BO3MOXXHOCTH YYacTHUS B
PEIICHHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOICHAIIMOHAIBHBIX MTPOOJIEM.

[IpenmMeTHbIE pe3yabTaThl IO npeaMeTy «MaTemaThKa
N3zyuas npenmer «MareMaTHKay MIECTUKIACCHUK



HAy4YuTCcs (YPOBEHD OIEHKH 3):

MOJYYUT BO3MOKHOCTH HAYYHMThCS
(ypoBeHb o1ieHKH 4 U 5):

® JIOHUMAThb 0COOCHHOCTH I[GCSITH‘IHOﬁ CHUCTEMBI

CUHUCIICHUS;

BBIUUCIATh  3HAUYEHHS  BBIPAXKEHUM,  COAEpIKaLUX
CTENEHb C HATypaJIbHbIM [10Ka3aTelIeEM;

IPUMEHATh TOHSATHUSA, CBSA3aHHBIE C JECIUMOCTbIO
HaTypaJIbHbIX YUCEIL;

OIEpUpPOBATh  IOHATHEM  OOBIKHOBEHHOH  JpoOwu,
BBINOJIHAT BBIYMCICHHS ¢ OOBIKHOBEHHBIMU JAPO0sSMU;
OIIEpUPOBATh NOHATHUAMYU OTHOIICHUS U IIPOLICHTA;
pemiaTb ~ TEKCTOBBIE  3agaud  apuMeTHuecKum
CII0CO00M;

IPUMEHATh BBIUUCIUTENIBHBIE YMEHUS B IMPAKTUYECKUX
CUTYyallUsX, B TOM YHCJIe TPEOYIOIUX BBIOOPA HYKHBIX
JAHHBIX UJIU MIOMCKA HEJAOCTAOIINX

pacrio3HaBaTh pa3IM4yHbIC BHJbl YHCEI: HATYpaJbHOE,
MIOJIOKUTENIbHOE, OTpHULaTeNbHOE, JpoOHOE, 1IEJIoE,
palOHaIbHOE; IPABUIILHO ynoTpeOsTh u
UCMOJb30BaTh TEPMHUHBI M CHUMBOJIBI, CBSA3aHHBIE C
paloHaIbHBIMU YHCIIAMU;

OTMEYaTh Ha  KOOPAMHATHOW  MpsIMOM  TOYKH,
COOTBETCTBYIOILIME 33JaHHBIM YHUCJIaM; OIpPEIEIATh
KOOp/AMHATY OTMEUEHHON TOUKH;

CpaBHMBATh pallOHAIbHbIE YNCIIA;

BBIIIOJHATh  BBIYUCIIEHHS C  TIOJOKUTENbHBIMU U
OTpHULATENbHBIMU YUCIIAMU;

paboTaTh C eAMHULIAMH U3MEPEHHUS BEIUYHH;
UHTEPIIPETUPOBATh OTBET 3aJa4d B COOTBETCTBUU C
IIOCTABJIEHHBIM BOIIPOCOM;

HCIIOJIb30BaTh OYKBBI JJISl 3alIUCU OOIIMX YTBEPKICHHM
(HampuMep, CBOWCTB apU(PMETUUYECKUX JCHCTBUH,
CBOWCTB HYJIS IPU YMHOKEHUH ), TIPaBUII, GOPMYT;
OCYILIECTBIISATh AJIEMEHTAPHYIO NeSITeNIbHOCTD,
CBSI3aHHYIO C IIOHSATUEM «yPaBHEHHEY,

BBITIOJIHATH CTaHIapPTHbBIE TPOLEAYPhl HA KOOPAUHATHOM
IJIOCKOCTHU: CTPOUTH TOYKH MO 3aJJaHHBIM KOOpJIUHATAM,
HaXOJUTh KOOPIANHATHl OTMEYEHHBIX TOYEK.

paboTtath ¢ MH(OpMaLMEN, NpeACTaBIeHHON B (gopme
Ta0JINILIbI, CTOJIOUATOM UIT KPYTOBOM IHarpaMm;
pacrno3HaBaTh Ha yepTeXkax, pUCyHKax, B OKpYXKarolleM
MHUpe IJIOCKHE TEOMETPUUECKHE burypsi,
KoH(purypauuu Quryp, ONHCHIBaTh UX, HCIOJIb3Ys
FEOMETPUUECKYID  TEPMHUHOJIOTMIO M CHMBOJMKY,
OIHCHIBATh CBOWCTBA (DUTYD;

pacrno3HaBaTh Ha yepTeXkax, pUCyHKax, B OKpYXKarolleM
MHUpE MPOCTPAHCTBEHHBbIE TE€OMETPHUYECKUE (QUTYPHI,
KoH(purypauuu Quryp, OMNHCHIBaTh UX, HCIOJIb3Ys
re€OMETPUUYECKYIO0 TEPMUHOJIOTHIO, ONIUCBHIBATH CBOWCTBA
¢buryp; pacrno3HaBaTh pa3BEpPTKU KyOa,
napasiesienumnesa, MupaMuabl, IWIMHIPA U KOHYCA,
n300pakaTh TeoMeTpudecKrue PUrypsl U KOHPUTYpaIUn

® IIPOBOJUTH HECJIIO0KHBIC
JOKa3aTCIbHBIC PACCYKIACHUA,
® HCCICO0OBATH YHCJIOBBIC

3aKOHOMCPHOCTU M YCTAaHABJIMBATDH
CBOMCTBaA YHCCJI Ha OCHOBC

HaOIr0AeHNS, MIPOBEICHUS
YHCIOBOT0 SKCIEPUMEHTA;

® [IPUMEHSTH pa3zHoOOpa3HbIe
PUEMBI panMoHaIN3auU
BBIYHCIICHHI;

® BBINOJIHATh BBIUUCIICHUS c

paniruOHaJIbHBIMHU YUCIIAMH, COUCTAA
YCTHBIC W THCHBMCHHBIC HpI/IéMBI

BBIYHCIICHUH,  TpPUMEHs  IpHU
HEO00XO0JIMMOCTH KaJIbKYJISITOD;

® JCIIOJIb30BaThH npuéMmBI,
pPalMOHAIN3UPYIOLIHE
BBIYUCIICHHS,

® KOHTPOJHMPOBATH BBIYHCIICHHS,
BBIOHpast MOJIX OIS I TSt

CUTYallUU CIO0C00.
® HCIOJB30BAaTh B XOJE pEIICHHS

3aJa4 QJICMCHTAPHLIC
MMpEaACTaBJICHUA, CBs3aHHBIC C
HpI/I6J'II/I)KéHHI>IMI/I 3HAa4YCHHUAMU
BCJIIMYHH.

e npuoOpeTH  HavyaJbHBIH  OMBIT
paboThl ¢ (opMyraMu: BBIYUCIATH
no ¢opmyiaam, B TOM YHUCIE
UCMOJIb3yEeMbIM B peaabHOI
MPAaKTUKE; COCTABIATH (OPMYIIBI
[0 YCIIOBMSIM, 3aJlaHHBIM 3ajaueit
WA 9€PTEIKOM;

® TIEpEeBOJUTH YCIOBHS TEKCTOBBIX
3ajjay Ha anreOpauvyeckuil s3bIK,
COCTaBJIATh ypaBHEHHE, OyKBEHHOE
BBIp)KEHUE T10 YCIIOBHIO 3a/1a4H;

® TT03HAKOMUTECS C naeen
KOOp/IMHAT, C npuMepaMu
UCTIONB30BaHUSI  KOOPJAMHAT B
peanbHOU KU3HU.

® TIOHATH, YTO OJHY H Ty ¥XKe
WHPOPMAIIHIO MOXXKHO TPEACTaBUTh
B pazHoit popme (B BUIE TaOIUIIBI
WM IMarpaMMbl), U BEIOpaTh OoJee
HarjsiiHoe JUid €€ MHTEpIpeTaluu
Npe/ICTaBIICHHE.

® JccrenoBaTh U OIHCHIBATH
CBOWCTBA TE€OMETPHUYECKUX (QUryp
(IOCKUX W TIPOCTPAHCTBEHHBIX),
UCIIONIb3YsI HAOII0IeHUS,
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C MOMOULIBI0 YEPTEKHBIX MHCTPYMEHTOB U OT PYKH Ha
HEJTMHOBAHHOW U KJIETYaTO Oymare;

JienaTh MPOCTEUIINE YMO3aKJIIOUEHHs, ONHPasCh Ha
3HaHHE CBOMCTB TI'€OMETPUYECKUX (UTYyp, Ha OCHOBE
Kkiaccuukanui yTJIOB, TPEYroJbHUKOB,
YETBIPEXYTOJIbHUKOB;

pacrno3HaBaThb Ha uYepTeXkaX, PUCYHKaX, HaXOIUTh B
OKpYXKalollleM MHpe W H300paxaTb CHMMETPUYHBIC
¢burypsl; 18e GUTypbl, CHMMETPHUYHbIE OTHOCHUTEIHHO
npsiMOi; /Be (DUTYPBI, CHMMETPHUYHBIE OTHOCHTEIHHO
TOYKH; NPUMEHATH MOJYYEHHBIE 3HAHUS B PEaJbHBIX
CUTYaLUsIX.

U3MepeHus, HKCIEPUMEHT,
MOJCIIUPOBAHUE, B TOM YHCIIE
KOMIIBIOTEPHOE MOJEIMPOBAHUE U
AKCIIEPHUMEHT;

KOHCTPYHpPOBaTh TI'E€OMETPUYECKHE

OOBEKTBI,  HCHOJB3yd  Oymary,
TUTACTUJINH, TIPOBOJIOKY U JIp.;
KOHCTPYUPOBaTh ~OPHAMEHTHI U

MapKeThl, U300paxkasi UX OT PYKH, C
MOMOIIIbI0 UHCTPYMEHTOB, a TaKXe
UCIOJIB3YS] KOMIIBIOTED;

ONIpeNeNsATs  BHJI  IPOCTEHIIUX
CEYECHUN [IPOCTPAHCTBEHHBIX
duryp, MOJTy4aeMbIX yTeM

npeaAMETHOI'0 HUJIM KOMIIBFOTCPHOI'O
MOJCIINPOBAHUS.

BJIa/ICHUE MPaBUJIAMM 3alIMCU MaTEMaTHUYECKUX (popMyil
U CICIUATBHBIX 3HAKOB PEIbe()HO-TOYCUHON CHCTEMBI
ob6o3nauenuii JI. bpaitns;

BJIaJICHUE TaKTHUJIBHO-0CSA3aTEIbHBIM crocoooM
o0cieoBaHUs U BOCIPUATUS pelbePHBIX N300paKeHUN
MIPEIMETOB, KOHTYPHBIX U300paKCHUIA T€OMETPUICCKIX
¢buryp u T.11.;

YMEHHE YUTaTh pelbedHbIC TpapuKA SICMEHTAPHBIX
GYyHKIIMH HAa KOOPAWHATHOW TUIOCKOCTH, TPHUMEHSTH
CHelHalbHble MPUCIOCOONEHUs UId  penbeHOro
YEpUCHUS,

BIIQJICHHE OCHOBHBIM (DYHKIIMOHAIIOM MPOrPaMMBI
HEBU3YaIbHOTO JIOCTyNa K nHpopMaiuu Ha skpane [1K,
yMEHUue HCIIOJIb30BaTh IIEPCOHAJIbHBIC
TU(IOTEXHUYECKHE cpencTaa nH(pOPMaIMOHHO-
KOMMYHUKAIIMOHHOTO JOCTYyIIa CJIETIBIMH
00y4arIuMucs;

BJIa/ICHUE CTeHaTbHBIMH KOMITHIOTEPHBIMH
CpPEICTBAaMH NPEJCTABICHUS W aHalM3a JAaHHBIX U
YMEHHE  HUCHOJb30BaTh  IEPCOHAIbHBIE  CPEJCTBA
JOCTyIa C YYETOM JIBUTATENBHBIX, PEYE/IBUTATEIBHBIX U
CEHCOPHBIX HAPYIIECHUH;
YMEHHE  HCIOJIb30BATh
JO0CTyna.

NEpCOHAIbHLBIC cpeacTBa

MCTaHpCIlMCTHBIe PE3YIbTAThI

* pa3BUTHE TMPEJACTAaBICHUM O MaTemMaTHKe Kak (opMe OINUCaHUS U METOJe IO3HAHUA
JeMCTBUTENIBHOCTH, CO3JJaHUE YCIOBHM /751 MpUOOpETEeHUs] MEPBOHAYAIBHOTO OIbITa MAaTEMAaTHYECKOTO
MOJICJINPOBAHUS;
e (opmupoBaHue oOOMHUX CHOCOOOB HHTEIUVICKTYalbHOW JEATENbHOCTH, XapaKTEPHBIX JUIS
MaTeMaTUKH U SBJSIOLIMXCS OCHOBOW IO3HABAaTENbHOM KYNIbTYpPbI, 3HAUMMOMN Ul pazIUYHbBIX chep
YEJIOBEYECKOU eATEIbHOCTH;
® HAXOAWTh U H3BJIEKaTh WH(OPMALMIO B PA3IMYHOM KOHTEKCTE; OOBACHATH M OMNHCHIBATH
SBJICHUSI Ha OCHOBE IIOJy4YeHHOM WH(GOpMallMu; aHAJIW3UpPOBaTh W HMHTETPUPOBATH IOIYUYECHHYIO
uHpopMannio; (GOpMYyIHpPOBaTh MPOOJIEMY, HHTEPIPETUPOBATh W OLEHHBATh €€; JAenaTb BBIBOABI,
CTPOUTH MPOTHO3BI, IPEAJIararh MyTH PEIICHMUS;
® YMEHUE CaMOCTOSTENIBHO ONPENENIATh LEIN AEATENbHOCTH U COCTABIIATH IIJIaHbl 1E€ATEIBHOCTH;
CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOIb30BATh BCE
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BO3MOXHBIE PECYPChl JUIsl JOCTM)KEHHUS IOCTABJICHHBIX LEJeH U pealn3aluM IJaHOB JEATEbHOCTH;
BBIOMPATH YCIEUIHBIC CTPATETHH B PA3IMYHBIX CUTYaLUsX;

® yYMEHME MpPOJYKTUBHO OOINATBCS M  B3aUMOJCICTBOBaTH B IPOIECCE COBMECTHOM
JESITeIbHOCTH, YUUTHIBaTh HO3MLMU JPYTUX YYAaCTHUKOB J€ATENbHOCTH, 3((eKTHBHO paspemarsb
KOH(JINKTBI;

® BIAJCHUE HaBbIKAMU  II03HABATEJIbHOM,  y4eOHO-MCCIENOBAaTEIbCKON M MPOEKTHOU
NeSITeIbHOCTH, HABbIKAMU pa3pellieHus Mpo0iieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOI0B [I03HAHHUS;

® TOTOBHOCTh U CHOCOOHOCTb K CaMOCTOATENIbHOW  HMH(OPMAIMOHHO-IIO3HABATEIBHOM
NeSITeIbHOCTH, BKIIIOYAsi yMEHUE OPUEHTUPOBATHCS B Pa3IMUHBIX HCTOYHUKAX MHPOPMALIUU, KPUTHUECKU
OLIEHUBATh U MHTEPIPETUPOBATH HH(DOPMAIHIO, ITOTydaeMyIO U3 Pa3IHYHbIX HCTOYHHKOB;

® YMEHME HCMOJIb30BATh CPEACTBA MH(POPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOIUH
(manee — WKT) B pemnieHUn KOTHUTUBHBIX, KOMMYHUKATHUBHBIX W OPraHMU3ALMOHHBIX 3a1ad C
coOmo/ieHreM TpeOOBaHM JPrOHOMHUKH, TEXHUKH O€30IMacCHOCTH, THTHEHBI, pPecypcocOepekeHus,
IPaBOBBIX U ITUYECKUX HOPM, HOPM MH(POPMALIMOHHOH 6€30MacHOCTH;

® BJAJICHUE S3BIKOBBIMM CPEICTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO H3JIaraTb CBOIO TOUKY
3peHus, UCIOIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

® BJIAJICHUE HaBBIKAMU IO3HABATENbHOM pedIeKCHU KaK OCO3HAHUS COBEPINAEMbIX JEHCTBUH U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUM, T'PaHULl CBOETO 3HAHUS U HE3HAHMs, HOBBIX
MIO3HABATEJIbHBIX 33]1a4 U CPEJCTB UX JOCTUKECHHUSL.

MertanpeaAMeTHBIMH  pe3yJbTaTaMH  H3ydyeHus npeamera  «MaremaTtuka» — sIBISETCS
(dopmupoBaHUEe YHUBEpCAIBHBIX y4eOHBIX neiictuii (Y'Y ).

PeryasituBubie YY/I:

1. CamocTosTeIbHO 0OHAPYKUBATH U (GOPMYIUPOBATH MPOOIEMY B KJIACCHOM U MHIUBUAYaJIbHON
y4eOHOU JEeSTENbHOCTH.

2. BpiiBurate Bepcuu pelIeHHs MpoOJieMbl, OCO3HABaThb KOHEYHBIM pe3yiabTaT, BbIOMpATh U3
NPEIOKEHHBIX U HCKATh CAMOCTOSITENIFHO CPEACTBA JOCTHKCHHS LEIIH.

3. CoctaBiiATh (MHAMBUAYAIBHO WM B TpYNIeE) IUIAaH pELIeHHUs MpoOjemMbl (BBINOIHEHUS
MIPOEKTA).

4. TlogOupath K Kax10il mpobieme (3agaue) aIeKBaTHYIO €l TEOPETUUECKYIO0 MOJIETIb.

5. PaboTas 1o npenyoKeHHOMY M CaMOCTOSITETIHHO COCTaBIIEHHOMY IIJIaHY, HCIIOB30BaTh HAPSLY
C OCHOBHBIMH U JIOTIOJIHUTENbHBIE CPEICTBA (CIIPaBOYHAs JINTEPATYpPa, CII0KHBIE IPUOOPHI, KOMIIBIOTED).

6. [TmarrpoBaTh CBOIO HHIUBUIYATHHYIO 00pa30BaTEIIBHYIO TPACKTOPHIO.

7. PaboTaTh 10 caMOCTOATENBHO COCTABICHHOMY IUIaHY, CBEPSISICH C HUM M LIENbIO JIeSITETbHOCTH,
UCIPABIIsAs OIMOKHU, UCTIONb3YsI CAMOCTOATEIBHO MT0100paHHbIE CpeICTBA (B TOM uncie u MHTepHer).

8. CB0OO/HO TOJIB30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSMHU OLIEHKH M CaMOOLIEHKH, HCXOIS W3
ENTM ¥ UMEIOIINXCSI KpUTEPHUEB, Pa3indast pe3yinbTaT U CIIOCOObI IEHCTBUH.

9. B xoxe mnpencraBieHUs NpPOEKTa JaBaTh OLEHKY ero pesyiabTaraM. CaMOCTOSATENbHO
0CO3HaBaTh IPUUYUHBI CBOETO yCIIeXa WM HeyCIleXa HaXOIUTh CITOCOOBI BRIX0/1a U3 CHTYalluu HeycIexa.

10. VYMerp OLEHUTH CTEMEHb YCHEIIHOCTH CBOEH HMHIUBUAYaJIbHOW 00pa3oBaTeIbHOU
NeSITETTHHOCTH.

11.  JlaBaThb OILIEHKY CBOMM JIMYHOCTHBIM KadecTBaM M dYepTaM Xapakrepa («KakoB s»),
OTIPENIeNIATh HAIPABJICHHUS CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JJISl 3TOTO HAJO CIENATh).

12. CpenctBoM ¢GOpMHpPOBaHUS PETYIATUBHBIX Y VY]l ciyXaT TEXHOJOTHs MpoOIEeMHOro
IMajiora Ha JTarne W3y4eHHs HOBOTO MaTephalia M TEXHOJOTHs OIICHWBaHHS 00pa30BaTelbHBIX
JOCTHKEHUH (ydeOHBIX YCIIEXOB).

ITo3naBaTenbubie YY /I:

1. AnanusupoBaTh, CpaBHUBATH, Ki1accuuuupoBats 1 00001aTh MOHATHS:

— JaBaTh ONpeETICHUE MOHATHUSM HAa OCHOBE M3YYEHHOIO Ha PA3IUYHBIX MpeaMeTax y4eOHOro
MaTepuana;

— OCYILECTBJIATH JIOTHYECKYIO ONEPALII0 YCTAHOBJIEHUS PO10-BUIOBBIX OTHOILICHHIA;
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— 0000maTh TOHATHS — OCYIIECTBIATH JIOTHUSCKYIO OIEpPAIUIo0 TEepexoja OT IOHATHS C
MEHBIINM 00BEMOM K IIOHSITHIO C OOJBIINM 00BEMOM.

2. CtpouTh JIOTHYECKOE pacCy>KICHHE, BKIIIOYAIOIIEe YCTAHOBJICHHE MPUYMHHO-CIEICTBEHHBIX
CBs3EH.

3. Co3naBath MOJIENU C BBIJCJIIEHUEM CYILIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa3oBbIBATH
MOJIEINIU C LIEJIbIO BBISBICHUS OOIMX 3aKOHOB, ONPEIEIISIONINX JAHHYIO TPEIMETHYIO 00IacTh.

4. TlpencraBiaaTb HHGOPMAIIMIO B BUJIE KOHCIIEKTOB, TA0IHII, CXeM, TparKOB.

5. IIpeoOpa3zoBeiBaTh HH(POPMALMIO U3 OJHOTO BUIA B JPYrol U BBHIOMPATH YIAOOHYIO HJis ceOs
dbopmy (uKcanuy U IpeaACcTaBICHHUS HHGOPMAITUH.

6. IlpeacraBisaTh HHGOPMALIKIO B ONITUMAIILHON (hOpME B 3aBUCUMOCTH OT aJjpecara.

7. IloHnMasi MO3UIUIO IPYroro, pa3inyarh B €ro peun: MHEHHE (TOUKY 3peHHs), JOKa3aTeIbCTBO
(aprymeHThl), (DaKTbl, THIOTE3bl, AKCHOMBI, TEOpUH. JlJIT 3TOr0 CaMOCTOATENBHO HCIOJIb30BATh
pa3iuuHble BUIBl 4YTE€HUSA (M3yyaroliee, IPOCMOTPOBOE, O3HAKOMUTEIHHOE, MOUCKOBOE), MPUEMBI
CITyILIAHHS.

8. Camomy co3/1aBaTh HUCTOYHHKM HH(OpPMAaMKM pa3HOro TUIA U AN Pa3HBIX ayauTOpHi,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBUIia HHPOPMAIIMOHHOW O€30MaCHOCTH.

9. YMeTh UCHONB30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTHMH KaK HHCTPYMEHT
JUI  JIOCTIDKCHHS CBOUX LeNed. YMeTh BBIOMpaTh aJeKBaTHBIE 3aJauy€ HMHCTPYMEHTAIbHBIE WU
IPOrpaMMHO-aIapaTHBIE CPEICTBA U CEPBUCHI.

KommyHnukarusubie YY/:

1. OrcrauBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH apPTyMEHTHI, MOATBEpXkKaas ux pakramu.

2. B nuckyccum ymMeTh BBIIBUHYTH KOHTPApPTyMEHTHI, IepedpazupoBaTh CBOIO MBICIH (BIIaJCHHE
MEXaHU3MOM SKBHBAJICHTHBIX 3aMEH).

3. YUuThCsl KPUTHYHO OTHOCHUTBCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM IPH3HABATh
OIIMOOYHOCTH CBOETO MHEHHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0.

4. TToHnMas MO3UIIMIO APYrOro, Pa3inyarh B €ro peud: MHEHHE (TOYKY 3PEHHS), JOKA3aTEIbCTBO
(aprymeHTsI), GaKThI; TUIIOTE3bI, AKCHOMBI, TEOPHUH.

5. YMeTh B3MISIHYTh Ha CUTYaIIUIO C MHOW MO3UIIMU U IOTOBAPUBATHCS C JIFOJABMH UHBIX TTO3UITHIA.

7 KJIACC

JIMIHOCTHBIE PE3yIIbTATHI

e (QopmupoBaHUE TPEICTABICHUNA O MaTeMaTHKe, KaK YacTH OOIIEYEIIOBEYECKOU KYIbTYpHI, O
3HAYMMOCTH MaTEMAaTHKHU B Pa3BUTHH [IMBIJIN3AIMN U COBPEMEHHOTO 00IIECTBA;

® pa3BUTHE JIOTMYECKOTO M KPUTHUECKOTO MBIIUICHUS, KYIbTYpPhl pPEYH, CIHOCOOHOCTH K
YMCTBEHHOMY KCIICPUMEHTY;

e (QopmMHupoBaHHE UHTEIUVIEKTYadbHOW YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K
MIPEOIOJICHIIO MBICITUTEILHBIX CTEPEOTUIIOB, BRITEKAIOIINX M3 OOBIICHHOTO OTIBITA;

* BOCIUTAaHUE KAYeCTB JTUYHOCTH, OOECIEUMBAIOIINX COIHAIBLHYI0 MOOUIBHOCTD, CIIOCOOHOCTD
MIPUHUMATH CAMOCTOSITEIILHBIC PEIICHUS;

e (QopmMupoBaHHE KayeCTB MBIIUICHUS, HEOOXOAMMBIX JJsi aJalnTallid B COBPEMEHHOM
MH(OPMaIlMOHHOM OOIIECTBE;

* pa3BHUTHE MHTEpEca K MATEMATHUYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEIH;

e (QopmynupoBaHue © OOBSICHEHHWE COOCTBEHHOW TO3UIIMM B KOHKPETHBIX CHTYaIUsIX
OOIIECTBCHHOMN XM3HU Ha OCHOBE ITOJIYYCHHBIX 3HAHUU C TMO3HMIIMA HOPM MOPATH M OOIIEYETIOBEUSCKUX
[IEHHOCTEH, MpaB U 00S3aHHOCTEH rpaKTaHIHA

* chopMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKH; KPUTUYHOCTh MBIIUICHHUS, YMEHHUE PACIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHWS,
OTJINYATh TUMOTE3Y OT aKTa,

®* TOTOBHOCTh W CHOCOOHOCTH BECTHM JAMUAJOT C JAPYTUMH JIFOJABMH, JOCTHUTaTh B HEM
B3aMMOITOHMMAHHS, HAXOAWTh OOIIUE eI ¥ COTPYIHUYATH JIJIS UX JOCTHKCHHUS,

® HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JI€THbMH MJIQJIIETO BO3pacTa, B3POCIBIMU B
00pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOW, Yy4eOHO-MCCIIeI0BATENbCKOW, MPOEKTHOW M JPYTUX BHIAX
JIEATEIIbHOCTH;
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® TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHHUIO, HA MPOTIKECHUN
BCEH JKM3HU; CO3HATEJIbHOE OTHOILIEHHE K HEMpPepbIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIIEIIHOM
npohecCHOHABLHOM U OOIIECTBEHHON AESITETbHOCTH;

® OSCTETHMYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA;

* OCO3HaHHBIA BBIOOp Oynymied mnpodeccun M BO3MOXKHOCTEH pealu3alud COOCTBEHHBIX
KHU3HCHHBIX IIJIAHOB, OTHOLICHHUC K HpO(bCCCI/IOH&JIBHOfI ACATCIIBHOCTH KaK BO3MOKHOCTH YYaCTUS B

PEIICHUHN JINYHBIX, 06H.[€CTBCHHBIX, TOCyadapCTBEHHBIX, 06H.[€HaI_II/IOHaJ'IBHBIX HpO6J’ICM.

[IpenMeTHBIE pe3yabTaThl MO MPEAMETY «Anredpar»
Nzygast nmpenmer «Anredpay CEMUKIACCHUK

HAy4YuTCcsl (YPOBEHb OIEHKH 3):

MOJIYYUT BO3MOKHOCTH HAYUHThCS
(ypoBeHb O11eHKH 4 1 5):

® OIICpUpPOBATh IOHATHUAMH  «TOXIACCTBO)»,

«TOXJIECTBEHHOE npeoOpa3oBaHue»,
pewiath 3ajadd, cojepxkaiiie OyKBEHHbIE
JTaHHBIE;

¢ paboTaTh ¢ GopMyITaMu;

® BBHIMOJHATh MPEOOpa30BaHUs BBIPAKCHUIA,
CoJIeprKaIInX CTETeHH c LeTBIMU
MOKAa3aTeJISIMU M KBaJIpaTHBIE KOPHU.

® peliaTh OCHOBHBIE BHJBI PallMOHAIBHBIX
YPaBHEHUM C OJHOU MEPEMEHHOMU, CUCTEMBI
JIBYX YpaBHEHUM C JBYMS IEPEMEHHBIMHU;

® IOHMMATh YypPaBHEHHE KaK BaKHEHIIYIO
MaTeMaTUYECKyI0 MOJEb JJisi OMHCAHUSA U
M3y4YEHUsT  Pa3HOOOpPa3HBIX  pEATbHBIX
CUTyallMii, pelarb TEKCTOBbIE 3aJa4u
anreOpanvdecKuM METOI0M;

® IPUMEHSTHh Tpaduueckue MpecTaBlIeHUs
JUTSt UCCIIEI0BAHMS ypaBHEHUH,
UCCIICOBAHUSI M pEHIeHUsT  CUCTEM
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

® IIOHNMATh u HCIIOJIb30BaTh
(yHKIMOHATBHBIE  TIOHATHUS M SI3BIK
(TepMHUHBI, CAMBOJIUYECKHE 0003HAUCHUS);

® CTPOUTH rpauKHU JIEMEHTAPHbBIX QYHKIUHT;

® UCCIIEIOBATh CBOWMCTBA YUCIOBBIX (PYHKIIMN
Ha OCHOBE HW3yYEHHUsS TOBEACHUS HUX
rpadukos;

® MIOHMMATh (PYHKIHMIO KAaK BaKHEHIIYIO
MaTE€MaTUYECKYl0 MOJENb JJs ONHCAHUS
MIPOIIECCOB U SIBJICHUI OKPY’KAIOIIETO MUPA,
NPUMEHSTh (YHKIIMOHATBHBIA SI3BIK IS
OTMCAHUsI W WCCICIOBAHUS 3aBUCUMOCTEH
MEXTYy QU3NYECKUMU BETMUYNHAMMU.

® BBHINOJHATE MHOIOIIArOBbIE  IIPeoOpa3oBaHuUs
palMOHAIBHBIX BBIPAKEHUM, IPUMEHSIS IIUPOKUN
Habop croco00B U MPUEMOB;

® IPUMEHSTh TOXJIECTBEHHbIE IPE0Opa3OBaHuUs
JUI peuleHus 3a7ad M3 Pas3IMYHBIX pPa3AciIoB
Kypca.

® OBJIAJICTh CHEUUAIBHBIMU IPUEMAMU DPEIICHUS
YPAaBHEHUN M CHUCTEM YPaBHEHUW: YBEPEHHO
IIPUMEHATH alapar ypaBHEHUH i pPELICHUS
pa3zHOOOpPa3HBIX 3a7au U3 MaTEMAaTUKH, CMEXHBIX
IIPEIMETOB, IPAKTUKU;

® [pPUMEHATH TpadUUecKue MPEACTABICHHUS IS
WCCJIE0BAHUS YPaBHEHUM, CUCTEM YPABHEHUU,
coJiepkainx OykBeHHbIE KOO DUITUCHTHI.

® NPOBOAUTH  HCCIEAOBAHUSA,  CBS3aHHBIE  C
U3Y4YEHHEM CBOMCTB (QYHKIUH, B TOM 4YHCIE C
HCII0JIb30BaHUEM KOMIIBIOTEPA;

® Ha OCHOBE TIpaUKOB M3yYEHHBIX (DYHKUIUN
CTpouTh Oosiee cClOXHBIE Tpapuku (KyCOUHO-
3aJJaHHbIE, C «BBIKOJIOTBIMUY» TOYKAMHU U T.I1.);

® 1CIIOJIb30BAaTh (DYHKIIMOHAJIbHBIE MPECTABICHUS
51 CBOICTBa byHKIMA ~ ans perieHus
MaTEMaTHUYECKUX 3aJa4 U3 Pa3IMUHBIX Pa3ziciioB
Kypca.

e pemarb KOMOHWHUPOBaHHbIE 3a/1a4u c
IpUMEHEHHEM (QOpMYyJT N-TO WIEHa U CYMMBbI
HNepBbIX 1  WIEHOB  apu(pMeTHYecKod U
FEOMETPUUECKON TMPOTrpeccHu, MPUMEHsS Mpu
ATOM annapar ypaBHEHUI 1 HEPaBEHCTB;

® [OHUMAaTh APUPMETUUYECKYIO U T€OMETPUUECKYIO
MPOrpeccuio  Kak  (QyHKUMH  HATypaJbHOTO
apryMeHTa; CBSI3bIBaTh apu(METHUECKYIO
IIPOTPECCHUIO C TMHEHHBIM POCTOM.

HpCI[MCTHBIC PE3YIbTAaThI 11O NPECAMETY «FCOMCTpI/IH»

N3yuas npeamer «I'eoMeTpHs» CEMUKIACCHUK

Hay4uTcsl (YPOBEHb OLEHKHU 3):

MOJIYYHUT BO3MOKHOCTH HAYYHThCS
(YpoBeHb O1eHKH 4 U 5):

ONMMpasicCh Ta M3y4YEeHHBIE CBOWCTBA

® peliaTb 3aaa4ud Ha A0Ka3aTCiIbCTBO, | ® OBJIANACTH METOJaMU PEIICHUA 3aga4 Ha
BBIYHUCIICHHUA MW A0Ka3aTcjibCTBa: METOJOM OT
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Gburyp M OTHOIIEHUH MeXay HUMH H IPOTHUBHOTO,  METOJOM  IOAO0OUs,  METOAOM
MIPUMEHSIA U3Y4YECHHBIE METO/IbI nepebopa BapuaHTOB UM METOJIOM I'€OMETPHUECKUX
JIOKa3aTeNbCTB; MECT TOYEK;

e pemiaTb ~ HECIOXHBIE  33Ja4yd  HA | ® OBJIAAETh TPAAULMOHHOW CXEMOM peleHus 3anad
IOCTPOCHUC, IPpUMCHAA OCHOBHBIC Ha TOCTPOCHUC C IIOMOIIBIO IMUPKYIIA U JIMHEHUKU:
QITOPUTMBI TIOCTPOCHHSI C IOMOILBIO aHaJIn3, IIOCTPOCHHUE, JI0Ka3aTeNIbCTBO U
LIUPKYJIS ¥ JIMHEUKU. HCCIIEIOBAHUE.

MertanpeameTHbIE pe3ynbTaThl

* pa3BUTHE MPEJCTABICHUNH O MaTeMaTHKe Kak (opMe ONHMCAHUSA M METOJE I03HAHMS
JeMCTBUTENILHOCTH, CO3JaHUE YCIOBHM JJIs1 IpUOOpEeTeHNs] IePBOHAYAILHOTO OIBITA MaTeMaTHYECKOTO
MOJICIIUPOBaHMS;

e (opmupoBanue oOOMmHUX CHOCOOOB HWHTEIUICKTYaJbHOW JEATEIBHOCTH, XapaKTEPHBIX JUIS
MaTeMaTHKU M SBJIAIOLIMXCS OCHOBOM IIO3HABATEJIBHOM KyNbTYphl, 3HAUMMOM Ul pa3iauuHbIX cdep
YeJI0OBEYCCKON ACATEIbHOCTH;

® HAXOOUTh M U3BJIEKaTb MH(POPMALMUIO B PA3JIUYHOM KOHTEKCTE; OOBSCHATH M OIMCHIBATH
SBJICHUS Ha OCHOBE IIOJY4YEHHOM WH(pOpMalMU; aHAIM3UPOBATh M HMHTEIPUPOBATH MOJYYEHHYIO
uHpopManuio; GOpMYIHpPOBATh MPOOJIEMY, HHTEPIPETUPOBATh W OLEHHUBATH €€; JenaTb BBIBOMBI,
CTPOUTH MPOTHO3BI, ITpeJIaraTh MyTH PEIICHUS;

® YMEHHE CaMOCTOSTEIbHO ONPEIENIATh LIEIU AeATEIbHOCTH U COCTABIIATh IUIaHbl AEATEIbHOCTH;
CaMOCTOSITEJIbHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh AESITEIbHOCTD; HCIOIb30BaTh BCE
BO3MOXHBIE PECYpChl JUIsl JOCTM)KEHUS MOCTABJICHHBIX LEJeH M peaau3alvy IUIaHOB JEeSTEIbHOCTH;
BBIOMPATH YCICIIHBIE CTPATEIMH B PA3JIMYHBIX CHUTYaIUsX;

® yYMEHME MpPOJYKTHBHO OOINAThCI M  B3aUMOJCICTBOBaTH B IpoOlEcce COBMECTHOU
NeSITeIbHOCTH, YUYUTHIBATh HO3MLUHU JPYTUX YYAaCTHUKOB JeATENbHOCTH, 3((eKTHBHO paspemarsb
KOH(JINKTHI;

® BJAJCHUE HaBbIKAMH  IIO3HABATENIbHOM,  y4eOHO-MCCIIEOBAaTENbCKOM M NPOEKTHOM
NeSITeIbHOCTH, HABBIKAMU pa3pelleHus Mpo0JsieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MIOVCKY METOJIOB PEIICHHS MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METOIOB ITO3HAHMS;

® TOTOBHOCTh WU CHOCOOHOCTh K  CaMOCTOSATENBbHOW  HMH(OPMAIMOHHO-TIO3HABATEIbHOM
NeSITebHOCTH, BKIIIOYasi yMEHHUE OPUEHTUPOBATHCS B Pa3IMUHBIX UCTOYHMKAX MH(POPMALIUHU, KPUTHUECKU
OILICHUBATh U MHTEPIIPETUPOBATH HH(DOPMAITHIO, ITOTydaeMyIO U3 Pa3IHYHBIX HCTOYHHKOB;

® YMEHHME HCMOJIb30BATh CpPEACTBA HHPOPMALMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJIOTUH
(mamee — WKT) B pemieHWM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OpPTaHM3alMOHHBIX 3a1ad C
coOuto/ieHreM TpeOOoBaHMI SProHOMHUKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, pPecypcocOepexkeHus,
IIPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON OE€30M1aCHOCTH;

® BIIAJICHUE S3BIKOBBIMM CPEJICTBAMU — YMEHHE SCHO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY
3pEeHMs], UCTIOIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

e BIIAJICHWE HABBIKAMU TMO3HABATEIHHOM peIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JACHCTBUU U
MBICIUTENBHBIX MPOIECCOB, UX PE3YyIbTaTOB M OCHOBAaHWI, TPAHUI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHIKEHUSL.

PeryasituBubie YY/I:

1. CamocTosTeIbHO 0OHAPYKUBATH U (OPMYIUPOBATH MPOOIEMY B KIIACCHON U MHIUBUIYaJIbHON
yueOHOU eI TeNbHOCTH.

2. BeigBurate BepcUU peELIeHHs NMpoOJIeMbl, OCO3HABaTh KOHEUHBIM pe3ynabTar, BbIOMpATh U3
MPEJJIOAKEHHBIX U HCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeJIH.

3. CoctaBiATh (MHAMBUAYAIBHO WM B TpYHNeE) IUIAH pELIeHHUs MpoOJeMbl (BBIOIHEHUS
MIPOEKTA).

4. Tlonbupath K Kax a0l npobieme (3agaue) afeKBaTHYIO € TEOPETUUECKYIO MOJIEIb.

5. Paboras o npeioKeHHOMY U CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY, UCIIOIb30BaTh HApSIy
C OCHOBHBIMH U JIOTIOJIHUTENbHBIE CPE/ICTBA (CIIPAaBOYHAS JINTEPATYpPa, CIOKHBIE IPUOOPHI, KOMIIBIOTED).

6. [TmarmpoBaTh CBOIO HHIUBUIYATHHYIO 00pa30BaTEIIBHYIO TPACKTOPHIO.

7. PaboTaTh 10 caMOCTOATEIBHO COCTABICHHOMY IUIaHY, CBEPSSICh C HUM M LIENbIO IS TEbHOCTH,
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WCITPaBJIsisl OMIMOKH, HCTIONB3Ysl CAMOCTOSITEIIBHO MTOA00paHHbIE CpeACTBa (B TOM uncie u MHTepHeT).

8. CBOOO/IHO TOJIE30BaThCS BBIPAOOTAHHBIMU KPHUTEPHUSIMH OIICHKH U CAMOOIICHKH, WCXOMS U3
eI U UMEIOIINXCS KPUTEPUEB, pa3iinyasi pe3ylbTaT U CocoObl 1eHCTBUH.

9. B xoze mpencrtaBieHUs TPOEKTa JaBaTh OIEHKY ero pesyinbratam. CaMOCTOSTENbHO
OCO3HABAaTh MIPUYMHBI CBOETO yCIleXxa UM HeyclieXa HaXOJUTh CIIOCOOBI BHIXO/a U3 CUTYallMH HEeycIlexa.

10. YMETh OIICHHTh CTENEHb YCHENIHOCTH CBOCH WHIWBUIYaTbHOW 00pa3oBaTEIbHON
NESITEIbHOCTH.

11.  /laBaThb OLEHKY CBOMM JIMYHOCTHBIM KauyeCTBaM M 4YepTaM XapakTepa («KaKoB s»),
OTIpe/IeIIATh HAIIPABJICHUSI CBOETO Pa3BUTHUS (KKAKUM S XOUY CTaTh», «YTO MHE JUISl 3TOTO HAJ0 CIENIAaThy).

12. CpenctBom QopmupoBaHus peryiaTuBHbIX YVYJl choykaT TEXHOJNOTHS MPOOIEMHOIO
JUajora Ha JTarne HM3y4eHHs HOBOTO MaTepuala M TEXHOJOTHs OIEHMBAaHUS 00pa30BaTEbHBIX
JOCTH)KCHHH (YI€OHBIX YCIIEXOB).

ITo3naBaTenbubie YY /I:

1. AnanusupoBaTh, CpaBHUBATH, Ki1accupuuupoBars U 00001aTh MOHATHS:

— JaBaTh ONpEACTICHHE MOHITHUAM HAa OCHOBE M3YYEHHOTO HAa PA3JIUYHBIX MpeaMeTax yd4eOHOro
MaTepuana;

— OCYULIECTBJIATDH JJOTUYECKYIO OIEPALIMIO0 YCTAHOBJIEHUSI POJI0-BUAOBBIX OTHOLICHMUIA;

— 0000mIaTh TOHATHS — OCYIIECTBIATH JIOTHYECKYIO OIEPAIMI0 IEpexofa OT MOHATUS C
MEHBIIIIM 00bEMOM K TIOHATHIO C OOJIBIITMM 00BEMOM.

2. CTpouTh JOTHYECKOE paCCy>KICHHE, BKIIIOUAIOIIEe YCTAHOBICHHE MPUYMHHO-CIEICTBEHHBIX
CBS3EH.

3. Co3naBarh MOJENH C BBIJCIIEHUEM CYILIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa3oBbIBATH
MOJIEJIH C LENbIO BBISIBICHUS OOLINX 3aKOHOB, ONPEIEISIIOIIMNX JAHHYIO IPEIMETHYIO 00J1acTh.

4. TlpencraBnsats MHGOPMAIUIO B BUJE KOHCIIEKTOB, Ta0JIMII, CXeM, IpadUKOB.

5. IlpeoOpa3zoBeiBaTh HH(POPMALMIO W3 OJHOTO BHIA B JPYrol W BBHIOMPATH YIOOHYIO s ceOs
dbopMy ukcanum u npeacTaBiIeHUs] THPOPMAITIH.

6. IlpeacraBisaTe HHGOPMALHIO B ONITUMAIILHOW (hOpME B 3aBUCUMOCTH OT aJipecaTa.

7. IloHnMasi MO3UIUIO IPYrOro, pa3inyarh B €r0 PeUu: MHEHHE (TOYKY 3PEHHUS), TOKA3aTeIbCTBO
(aprymeHTsl), (aKThl; THUIIOTE3bl, AKCHUOMBI, TEOpUHU. JIJIT 3TOr0 CaMOCTOSTENHHO HCIOJIB30BaTh
pa3inuHble BUIBl 4YTEHUS (HM3yyaroliee, MPOCMOTPOBOE, O3HAKOMUTEIHHOE, IOUCKOBOE), MPHUEMBI
CITyIIaHHUS.

8. CamoMy co3/1aBaTh HUCTOYHMKM HMH(OpPMAIMM Pa3HOTO THUIA M S Pa3HBIX ayIAUTOPHH,
co0o1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa MHPOPMAIIMOHHON O€30MacHOCTH.

9. YMeTh UCHONB30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTHH KaK HHCTPYMEHT
JUIS  JIOCTYDKEHUS CBOMX IIeJiell. YMeTh BbIOMpaTh aJeKBaTHBIC 3ajJau€ HWHCTPYMEHTAIbHBIE U
MpOrpaMMHO-aNMNapaTHHIE CPEJICTBA U CEPBUCHI.

Kommynukaruusbie YY/I:

1. OrcrauBasi CBOIO TOUKY 3pE€HUS, IPUBOJAUTH apTyMEHTHI, TOATBEPKAas uX (pakTamu.

2. B nuckyccuu ymeTb BBIJIBUHYTh KOHTPApPTyMEHTHI, Iiepedpa3zupoBaTh CBOK MBICIH (BIaJeHHe
MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH).

3. YuuThCsl KPUTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IIpH3HaBaTh
OmMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

4. TToHnMas MO3UIMIO APYrOro, pa3indyarh B €ro peyd: MHEHHUE (TOUKY 3peHHs ), 10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; TUIOTE3bI, AKCHOMBI, TEOPHUH.

5. YMeTh B3IVIIHYTh Ha CUTYAIMIO ¢ MHOW TIO3UIIUMH U JOTOBAPUBATHCS C JIFOJIbMU MHBIX MO3UIIUH.

8 KVIACC

JINYHOCTHBIE PE3YIbTATHI

e (QopmupoBaHUE TPEICTABICHUNA O MaTeMaTHKe, KaK YacTH OOIIEYEIIOBEYECKOW KYIbTYPHI, O
3HAYMMOCTH MaTEMATHKHU B Pa3BUTHH IMBUIU3ALMU U COBPEMEHHOTO 00IIECTBA;

® Pa3sBUTUC JIOTHYECKOTO W KPHUTHYCCKOTO MBINUJICHHSA, KYJIBTYPbl PCUYH, CIIOCOOHOCTH K
YMCTBEHHOMY KCIIEPUMEHTY;

e (GOpMHpOBAaHHE HHTEIUICKTYaTbHOM YECTHOCTM M  OOBEKTUBHOCTH, CIIOCOOHOCTH K
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IPEOJIOIEHUIO MBICIUTENBHBIX CTEPEOTHUIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OIIBITA;

® BOCIUTAHHUC Ka4CCTB JIMYHOCTHU, O6eCHe‘II/IBaIOH_II/IX COIIMAJIBHYTIO MO6I/IJIBHOCTB, CIIOCOOHOCTD
MMPUHHUMATL CAMOCTOATCIIbHBIC PCIICHU,

e (opMHpOBaHHME KauyeCTB MBbIIUICHHS,
UH(POPMALIMOHHOM O0IIECTBE;

* pa3BUTHE UHTEpECAa K MATEMAaTHYECKOMY TBOPUYECTBY U MaTEMAaTHUECKUX CIIOCOOHOCTEH;

e (QopmynupoBaHue © OOBSICHEHHWE COOCTBEHHOW TIO3UIIMM B KOHKPETHBIX CHTYaIUsIX
OOIECTBEHHO! KM3HM Ha OCHOBE IOJIyYEHHBIX 3HAHWW C MO3MLUK HOPM MOPAIH U OOLICYETIOBEYECKUX
[IEHHOCTEH, paB 1 0053aHHOCTEH rpakIaHNHA

e CcOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAayKU; KPUTUYHOCTb MBINUICHUA, YMCHHUC PACHO3HABATH JIOTMYCCKHU HCKOPPCKTHBLIC BbICKA3bIBAHUA,
OTJINYATh TUIOTE3Y OT (aKTa;

® TOTOBHOCTH M CIHOCOOHOCTH BECTH auajor C JJpyrumud JiroJAbMH, JOCTUI'aTb B HEM
B3aUMOIIOHMMAHHUS, HAXOANUTH OOIINE LIEIH U COTPYIHUYATH JJIs UX JOCTHKEHUS,

® HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, OETbMH MJIAJIIETO BO3pacTa, B3pPOCIBIMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIe10BaTENbCKOM, MPOEKTHOM M JPYTUX BHIAX
JeATeNILHOCTH;

® TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHHUIO, B TOM YMCJIE CAaMOOOPa30BAHMIO, HA MIPOTSKEHUU
BCEH JKHM3HHU; CO3HATEILHOE OTHOLICHHWE K HEMPEphIBHOMY OOPa30BaHMIO KaK YCIOBHIO YCIICUIHOM
npo(hecCHOHATLHOM U OOIIECTBEHHOMN JESITeIbHOCTH;

® HCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYas SCTETUKY OBbITa, HAyYHOTO W TEXHUYECKOTO
TBOPYECTBA;

* OCO3HaHHBI BBHIOOp Oyaymieid mnpodeccu M BO3MOXKHOCTEH pealu3allii COOCTBEHHBIX
KHU3HCHHBIX IIJIAHOB, OTHOIICHHEC K Hqu)CCCHOHaJIBHOﬁ ACATCIIBHOCTH KaK BO3MOKHOCTH YYacCTus B
pELICHUH JTHYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOICHAIMOHAIBHBIX IPOOIIEM.

H606XOI[I/IMBIX IJ1 ajanrtagqui B COBPEMCHHOM

[IpenMeTHBIE pe3yabTaThl MO MPEAMETY «Anredpar»
Nzyuas nmpeamet «Anredpa» BOCbMUKIACCHUK

HAYYHUTCS (ypoBeHb NMOJYYUT BO3MOKHOCTb HAYYHUTHCA (YPOBEHb
OILIEHKH 3): OIICHKH 4 U 5):
® BBINOJHATh TOXIECTBEHHBIE ® BBINOJIHATh MHOT'OLIArOBbIE npeoOpa3oBaHUs

npeoOpa3oBaHMsl  pallMOHATBHBIX
BBID@KEHUII Ma OCHOBE MpaBUII
NeWCTBUII HaJ MHOTOYICHAMH U
anreOpanyecKuMHM JpoOsMu;

® BbIIIOJHATH Pa3JI0KCHUC
MHOTI'O4YJICHOB Ha MHOXUTCIIN.

® pcliaTrb KBaJApPAaTHBIC
HCPAaBCHCTBA C OHOPOI\/’I Ha

rpagu4ecKkue mpeacTaBICHHS;

paloOHaIbHBIX BBIPAKEHUM, MNPUMEHsST IIUPOKUN Habop
CHoco00B U NPUEMOB;

® [PUMEHATH TOXJIECTBEHHBIE IpeoOpa3oBaHMs UL
pellieHus 3aJa4 W3 pa3iIudHbIX pa3fesioB Kypca (Hampumep,
JUIS  HAaxXOXKAEHUS HauOOJIbLIEro/HauMEHbIIEr0 3HAa4YeHUs
BBIPAXKECHHUS).

® pa3HOOOpa3HBIM NMpHEMaM J0Ka3aTeIbCTBA HEPABEHCTB;
YBEPEHHO MPHUMEHSTH anmnapaT HEPABEHCTB IS PEIICHUs
pa3HOOOpPa3HBIX MAaTEMATUYECKUX 33/1a4 U 3aJ]a4 U3 CMEKHBIX

® TMPUMEHATH armapar | IPEAMETOB, IIPAKTUKH;
HEpaBEHCTB JIJIsl PELIeHUs 3a/1a4 U3 ® TPUMEHATH  TpadUUecKue  TPEACTABICHUS IS
Pa3IUYHBIX pa3AesioB Kypca. WCCIICTOBAHMSI HEPaBEHCTB, cuCTeM HEPaBEHCTB,
cojepxanmx OykBeHHbIe K03 (PUIIMEHTBI.
[IpenmeTHbie pe3ynbTaThl O IpeaMeTy «I eoMeTpus»
Nzyuas npeamer «I'eoMeTpus» BOCBMUKIACCHUK
) MOJIYYHT BO3MOKHOCTh HAYYHThHCS
Hay4uTcs (YpOBEHb OLEHKHU 3): .
(YpoBeHb O1IeHKH 4 U 5):
® OIEpUPOBAThH C HavaIbHBIMH e TpuoOpecTH  ONBIT  NPUMEHEHUS
NOHATUSMH ~ TPUTOHOMETPUM W BBHIOJNHATH | areOpandeckoro W TPUTOHOMETPHYECKOTO
JJIEMEHTapHbIE ONepanuu Haja (QYyHKOUSAMHM | anmapaTa M HJAEH JBIKEHHS NpU PeLIeHUU
YIJIOB; reOMETPHUECKUX 33]a4;
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® BBHIUUCISTH JUTMHBI JMHEHHBIX e HAyyuThCs  pewmaTh  3aadyd  Ha
3JIeMEHTOB GUTYp U HUX YIJIbl, HCIOJB3Ys | IOCTPOECHHE METOJIOM TI€OMETPHUECKOro MecTa
dbopMyIbl JUIMHBI OKPYKHOCTH W JUIMHBI AYTH | TOYEK U METOJOM IMOJ00MUS.
OKPYXHOCTH, POopMyJIbl Tuioniaient Guryp.

MertarpeaMeTHbIE Pe3yIbTaThI

* pa3BUTHE MPEICTABICHUNH O MaTeMaTHKe Kak (opMe ONHCAHUS M METOJe IO3HAHHA
JeMCTBUTENIHOCTH, CO3JaHUE YCIOBHM sl NpHOOpeTeHHs] epBOHAYAIBHOIO OIbITA MaTeMaTHYECKOro
MOJIEJUPOBAHUS;

e (opmupoBaHue oOOMHKX CHOCOOOB MHTEIUIEKTYaJbHOW JEATEIBHOCTH, XapaKTePHBIX JUIs
MaTeMaTHKU M SBISIONIMXCS OCHOBOM IIO3HABATEIBHOW KYNbTYpBI, 3HAYMMOM ISl pa3iauyHbIX cdep
YeJI0OBEUECKOH J1eATEIIbHOCTH;

® HAXOOUTh M U3BICKaTh MH(POPMALMUIO B PA3JIMYHOM KOHTEKCTE; OOBSCHATH M OIHUCHIBATH
SBJICHUSI HA OCHOBE IIOJYYCHHOH WHGOpMALMU; aHAIM3HPOBATh M HHTETPUPOBATH IOIYYECHHYIO
uHpopmManuio; GopMyIHpOBaTh MpoOJIEMYy, HHTEPIPETUPOBAaTh U OLEHHMBATh €€; JAeiaTbh BBIBOABI,
CTPOUTH MPOTHO3bI, IIpeIaraTh MyTH PELICHUS;

® YMEHME CaMOCTOSTEIbHO ONPENENIATh LN AeSITEIbHOCTH U COCTABIIATH IJIaHbI IEATEIIbHOCTH;
CaMOCTOSITENIbHO OCYLIECTBISATh, KOHTPOJIMPOBAaTh U KOPPEKTHPOBAThH JESATEIbHOCTD; MCIIOJIB30BaTh BCE
BO3MOXKHBIE PECYpChl JUIsl JIOCTM)KEHHS ITOCTABJIEHHBIX I€JIed M peaju3alud IUIAaHOB JAESITEIbHOCTU;
BBIOMPATh YCHELIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsX;

® yMEHHE TMPOAYKTUBHO OOIIAThCS M B3aWMOJCHCTBOBaTH B MPOIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATh MO3HMIMU JPYTUX YYaCTHHKOB JEATENbHOCTH, 3(deKkTuBHO paszpemars
KOH(JIUKTHI,

e BJAJICHUE HaBbIKAMU  I103HABATEIbHOW,  Yy4E€OHO-HCCIIEOBATENIbCKOM U MPOEKTHOU
JESTEIbHOCTH, HaBBIKAMM pa3pelIeHHs] IpoOsieM; CIIOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSATEIbHOMY
HOUCKY METOJIOB PELICHUS IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIYHbIX METO/IOB ITO3HAHMS;

® TOTOBHOCTh M CHOCOOHOCTP K CAaMOCTOSATENbHONM HMH(POPMAILMOHHO-II03HABATEIbHOM
JeSITeIbHOCTH, BKJIIOYas yMEHHE OPUEHTUPOBATHCS B PAa3JIMYHBIX UCTOYHHUKAX MH(OpPMALIUY, KPUTHUECKHU
OLIEHUBATh U UHTEPIPETUPOBATH HH(OPMAIHIO, TOTyYaeMyI0 U3 pa3IMUHbIX HCTOUHHKOB;

® YMEHHE HCIOJIb30BaTh CpeICTBa MH(OPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUMN
(manee — HWKT) B pemieHUn KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPraHM3ALMOHHBIX 3a1ad C
coOntofeHreM TpeOOBaHUI SProOHOMUKH, TEXHUKH O€30MacHOCTH, THIUEHBI, pecypcocOepexeHus,
IPaBOBBIX U AITUYECKUX HOPM, HOPM HH(POPMAIIMOHHOMN 0€301MacHOCTH;

® BJaJICHUE S3BIKOBBIMM CPEICTBAMU — YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCIOIb30BaTh a/IEKBATHHIE SI3bIKOBBIE CPEJICTBA;

e BJIAJICHUE HaBBIKAMU MO3HABATENbHOM pedieKCHU KaK OCO3HAHUS COBEPINAEMBIX JEHCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, IPaHMI] CBOETO 3HAHUS U HE3HAHHUSA, HOBBIX
MO3HABATEJIbHBIX 33]1a4 U CPEJCTB UX JOCTUKECHHUS.

PeryasituBubie YY/I:

1. CamocTosTebHO 0OHAPYXKHUBATh U (POPMYIUPOBATEH MPOOIEMY B KIACCHON M MHIUBUAYATbHON
yueOHOU eI TeNbHOCTH.

2. BeiiBurate BepcMU peELIeHHs NMpoOJIeMbl, OCO3HABaTh KOHEUHBIM pe3ynabTar, BbIOMpATh U3
MPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IeJIH.

3. CoctaBiiATh (MHAMBUAYAIBHO WMJIM B TPYIIE) IUJIaH peleHUs NpoOJieMbl (BBITOTHEHUS
MIPOEKTA).

4. Tlonbupathb K Kax 10l npobieme (3agaue) afeKBaTHYIO € TEOPETUUECKYIO MOIEIb.

5. Paboras no npemioKeHHOMY U CaMOCTOSATEIbHO COCTaBIEHHOMY IUIaHY, UCIIOIb30BaTh HAPSAIY
C OCHOBHBIMH U JIOTIOJIHUTEIIbHBIE CPE/ICTBA (CIPAaBOYHAs JINTEPATYPa, CIIOKHBIE IPUOOPHI, KOMIIBIOTED).

6. ITmarrpoBaTh CBOIO HHIUBUIYATHHYIO 00pa30BaTEIIBHYIO TPACKTOPHIO.

7. PaboTaTh 10 caMOCTOATENBHO COCTABICHHOMY IUIaHY, CBEPSISICh C HUM M LIENbIO JIeTebHOCTH,
UCIPABJIISAs OIIMOKHU, UCTIONB3Ys CAMOCTOSATENBHO M01I00paHHbIe CpeCcTBa (B ToM uncie u HTepHer).

8. CB0OOMHO TOJIBH30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSMHU OLIEHKH M CaMOOLCHKH, HCXOIS U3
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LIEJIN ¥ UMEIOIINXCSI KpUTEPHUEB, pa3ingas pe3ynbTaT U ClocoObl 1eHCTBUI.

9. B xoze mpexncrtaBieHUs TPOEKTa JaBaTh OIEHKY ero pesyinbratam. CaMOCTOSTENbHO
0CO3HaBaTh IPUUUHBI CBOETO yCIIeXa UM HEeyCleXa HaXOIUTh CIIOCOOBI BEIX0/1a U3 CUTYAlLlUU HeycIexa.

10. YMeTh OIICHHTh CTENEeHb YCHENIHOCTH CBOCH WHIUBUAYATbHOW 00pa3oBaTelbHOM
JESATEIIBHOCTH.

11.  /laBaThb OLEHKY CBOMM JIMYHOCTHBIM KadyeCTBaM M 4YepTaM XapakTepa («KaKoB s»),
OIpeJIeNIATh HalpaBJIEHUS CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE JJIsl 3TOTO HAJ0 CHENAThy).

12. CpenctBoM (GOpMHpPOBaHHUSA PETYISATUBHBIX Y Y]l ciaykar TEXHOJOTHS MPOOJIEMHOIO
JMajgora Ha JTale HM3y4eHHs HOBOTO MaTepuaja M TEXHOJOIHMs OLIEHMBAaHUS 00pa30BaTEeNIbHBIX
JOCTHOKCHHH (Y4eOHBIX YCIIEXOB).

Ilo3naBaTenbHbie YY /:

1. AHanu3upoBarthb, CpaBHUBATh, KJIACCU(UIIPOBATH U 0000IIATH TOHITHUS:

— JlaBaTh ONPEJCIICHUE MOHATUSAM Ha OCHOBE M3YYEHHOrO Ha Pa3jIMYHBIX MPEJAMETax ydeOHOro
MaTepuana;

— OCYILECTBJISATH JIOTHYECKYIO ONEPAIUI0 YCTAHOBJICHHUS POJIO-BUIOBBIX OTHOILICHHIA,

— 000011aTh TOHATHS — OCYIICCTBIATH JIOTHUECKYIO OIEpAIMI0 IEpexoja OT IMOHSATUS C
MEHBIIIUM 00BEMOM K TIOHSTHIO C OOJIBIITUM 00BEMOM.

2. CTpouTh JOTHYECKOE paCCy>KICHHE, BKIIIOUAIOIIEe YCTAHOBICHHE MPUYMHHO-CIEICTBEHHBIX
CBS3EH.

3. Co3naBaTh MOJEINH C BBIJCIIEHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00bEKTa, MPeoOpa3oBhIBATH
MOJIEIIN C LIENBIO BBISBICHUS OOIIMX 3aKOHOB, ONPEIEIISIONINX JAHHYIO TPEIMETHYIO 00JIacThb.

4. TlpencraBnsats MHGOPMAIUIO B BUJE KOHCIIEKTOB, Ta0JIMII, CXeM, IpadUKOB.

5. IIpeoOpa3oBeiBaTh HHPOPMAIIMIO U3 OJHOTO BHJA B JAPYroil W BBIOMPATH YHAOOHYIO I ceOst
dbopMy ukcanum u npeacTaBiIeHUs] THPOPMAITIH.

6. IlpeacraBisaTe HHGOPMALIHIO B ONITUMAIILHON (hOpME B 3aBUCUMOCTH OT ajpecara.

7. IloHnMasi MO3UIUIO IPYrOro, pa3inyarh B €r0 PeUu: MHEHHE (TOYKY 3PEHHUS), TOKA3aTeIbCTBO
(aprymenTsl), (akThl; THUIOTE3bl, AKCHOMBI, TeOpuU. JIJIsI 3TOr0 CaMOCTOATENHHO HCIIOJIb30BATh
pa3iuuHble BUIBl YTE€HUS (HM3yyaroliee, MPOCMOTPOBOE, O3HAKOMUTEIHHOE, MOWUCKOBOE), MPUEMBI
CITyIIaHHUS.

8. CamoMy co3/1aBaTh HUCTOYHMKM HMH(OpPMAIMM Pa3HOTO THUIA M S Pa3HBIX ayIAUTOPHH,
co0iro1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBHIa UHPOPMAIIMOHHON O€30MaCHOCTH.

9. YMeTh UCHONB30BaTh KOMITBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJOTHH KaK HHCTPYMEHT
JUISL  JIOCTYDKEHUS CBOUX IIeJiell. YMeTh BbIOMpaTh ajJeKBaTHbIE 3a/lau€ HWHCTPYMEHTAIbHBIE U
MpOrpaMMHO-aNMNapaTHHIE CPEJICTBA U CEPBUCHI.

Kommynukaruusbie YY/I:

1. OtcrauBasi CBOIO TOUKY 3PEHHS, MPUBOIUTH apTYMEHTHI, MOATBEPKAast UX (haKTamHu.

2. B nuckyccun yMeTh BBIIBUHYTh KOHTPapryMEHTHI, iepedpazupoBaTh CBOIO MBICIH (BIaJIeHUE
MEXaHHU3MOM SKBHUBAJICHTHBIX 3aM€EH ).

3. YuuThCcsI KPUTHYHO OTHOCHTBHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IIPU3HABATh
OmMOOYHOCTh CBOETO MHEHHS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

4. TloHumas MO3UIMIO APYrOro, pa3inyaTh B €r0 peur: MHEHHE (TOUYKY 3pEHHS), T10Ka3aTeIbCTBO
(aprymeHTsl), (GaKThl; THIOTE3bI, AKCHOMBI, TEOPHUH.

5. YMeTh B3MISIHYTh Ha CUTYAIIUIO C MHOW MO3UIIMU U IOTOBAPUBATHCS C JIFOJABMH UHBIX TTO3UITHIA.

9 KJIACC

JINYHOCTHBIE PE3YIbTATHI

e (QopmupoBaHUE TPEICTABICHUNA O MaTeMaTHKe, KaK YacTH OOIIEYEIIOBEYECKOW KYIbTYPHI, O
3HAYMMOCTH MAaTEMATHKHU B Pa3BUTHH LIMBUIN3AIIMU U COBPEMEHHOTO OOIIIECTBA;

® Pa3sBUTUC JIOTHYECKOTO W KPHUTHYCCKOTO MBINUJICHHSA, KYJIBTYPbl PCUYH, CIIOCOOHOCTH K
YMCTBEHHOMY KCIIEPUMEHTY;

e (GopMHpOBaHHE HHTEIUICKTYaTbHOM YECTHOCTM M  OOBEKTUBHOCTH, CIIOCOOHOCTH K
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MIPEOIOJICHUIO MBICITUTEIILHBIX CTEPEOTUIIOB, BBITEKAIOIIMX M3 OOBIJIGHHOTO OIIBITA;

® BOCIIUTAaHUE KAYECTB JTUYHOCTH, OOECIEUMBAIOIINUX COIHAIBLHYI0 MOOUIBHOCTD, CIIOCOOHOCTH
NPUHUMATh CAMOCTOSTCIILHBIC PEIICHUS;

e (opMupoBaHHE Ka4yeCTB MBIIUICHUS,
UH(POPMALIMOHHOM O0IIECTBE;

* pa3BUTHE MHTEPECa K MAaTEMaTHUYECKOMY TBOPUYECTBY H MaTEMAaTUYECKUX CIIOCOOHOCTEH;

e (QopmynupoBaHue © OOBSICHEHHWE COOCTBEHHOW TIO3UIIMM B KOHKPETHBIX CHTYaIUsIX
OOIIIECTBEHHO! JKU3HU HAa OCHOBE IMOJIYUYCHHBIX 3HAHUH C TO3HMIIMKM HOPM MOpPAIU M OOIICUEITOBEUYCCKUX
[IEHHOCTEH, MpaB U 00S3aHHOCTEH rpaKTaHHHA

* c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HAyKW; KPUTUYHOCTh MBINUICHHUS, YMEHHUE DPACIIO3HABATH JIOTMYECKH HEKOPPEKTHHIC BBICKA3BIBAHUS,
OTJIMYATh THUIOTE3Y OT (aKTa,

®* TOTOBHOCTh W CHOCOOHOCTh BECTHM JHUAJOr C JAPYTMMH JIFOJBMH, JOCTHTaTh B HEM
B3aWMOIIOHHMAaHUS, HAXOAUTh OOIINE IIETH U COTPYIHUYATH JIJISl UX IOCTHYKCHUS;

® HAaBBIKM COTPYAHHYECTBA CO CBEPCTHHUKAMH, IETHMH MIAQJIIETO BO3pacTa, B3POCIBIMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-MCCIe10BaTENbCKOM, MPOEKTHOM M JPYTUX BHIAX
NeSITeIIbHOCTH;

® TOTOBHOCTH M CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA MPOTSHKEHUH
BCCH JKU3HU; CO3HATEIHLHOE OTHOLICHHE K HENPEPHIBHOMY OOpPa30BaHUIO KAaK YCJIOBUIO YCIEIIHOM
npo(hecCHOHATLHOM U OOIIECTBEHHOMN JESITeIbHOCTH;

® OCTETUYECKOEC OTHOIICHHE K MHPY, BKJIFOYAs 3CTETHKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA;

* OCO3HaHHBIA BBIOOp Oyaymied mnpodeccur W BO3MOXHOCTEH pealiu3allii COOCTBEHHBIX
JKU3HCHHBIX TUIAHOB; OTHOIICHUE K MPOPECCHOHATBHON JEATEIHPHOCTH KaK BO3MOXXHOCTH YYacTHS B
PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX, OOIIICHAIMOHAIBHBIX TPOOJICM.

H606XOI[I/IMBIX 1 ajanrtagqui B COBPEMCHHOM

[TpenMeTHBIE pe3yabTaThI MO MPEAMETY «Anredpar»
W3yuas npeamer «AnreOpay eBITUKIACCHUK

MOJIy4YUT BO3MOKHOCTH
Hay4yuTcsl (YPOBEHb OLIEHKH 3): HAYYHUThCSl (YPOBEHBb OIICHKH 4 H
5):

e pemaTh OCHOBHBIE BHJIbI PAllMOHAIBHBIX YPAaBHEHMH C | ® MCIOJIB30BaTh LIMPOKHM CHEKTp

OJIHOM NEPEMEHHOM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU;

NPUMEHSTh AHATUTUYECKUA U rpa@UuecKuil sI3bIKH IS
WHTEPIPETALMM TOHATHM, CBA3aHHBIX C IOHATHEM
YpaBHEHUs, [UI PELICHUS YPaBHEHUH M  CHUCTEM
YPaBHEHUM;

IIPOBOJUTH IIPOCTEHINNE WCCIENOBAaHUA YPaBHCHUN H
CHUCTEM YpaBHEHHH, B TOM 4YHUCJIE C IPUMEHECHHEM
rpadu4ecKux MpeaCTaBIeHUN (yCTaHABIMBATh, HWMEET
T ypaBHEHME WJIM CUCTEMA YPAaBHEHUH PELICHUs, €CIU
UMEET, TO CKOJIBKO, U IIp.);

MOHUMATh ypaBHEHUE KaK BaYKHEHIIIYIO
MaTeMaTUYeCKyl0 MOJENb Il ONUCAHWUS U H3y4YEHHS
pa3sHOOOpa3HBIX  peaJbHBIX  CUTyallud,  pemarb

TEKCTOBBIE 33JIa4M aIre0panyecKuM METO0M
IIPUMEHATH CBOMCTBA YHCIIOBBIX HEPAaBEHCTB B XOJE
pelIeHus 3a/1a4;

e peniaTh JIMHEWHBIE M KBAJAPAaTHBIE HEPABEHCTBA C OJTHOU
IIEPEMEHHO;

pelaTb CUCTEMBbI HEPAaBEHCTB;

MNPUMCHATH HCPABCHCTBA [Jid PCIICHHUA 3a4a4 U3

CIELUAJbHBIX NPUEMOB pPELICHUS
YPaBHEHUH U CUCTEM ypaBHEHUII,
YBEPEHHO IIPUMEHATH amnmnapar
YpPaBHEHUH U HEPABEHCTB MJIA
peleHns pa3HOOOpa3HbIX 3a7ay
n3 MaTEeMaTHKH, CMEXKHBIX
IIPEIMETOB, PEAIbHOU IIPAKTUKHU.

UCIOJIb30BAaTh  pa3HOOOpa3HbIE
MIPUEMBI JI0Ka3aTeNbCTBA
HEPaBEHCTB;

MPUMEHSATH amnnapar ypaBHEHUH U
HEPABEHCTB JUIS peleHus
HUIMPOKOTO Kpyra
MaTeMaTHYECKHX 3a/ad, 3a7ad U3
CMEXKHBIX MPEeIMETOB, u3
MPAKTUKH

MIPOBOJUTD UCCIIEIOBaHMUS,

CBA3aHHBIC C U3YUCHUCM CBOMWCTB
¢byHKUIMH, B TOM 4YHCIEe C
HCIIOJIb30BAHHUEM KOMIIBIOTEPA,

Ha OCHOBE IpaMKOB HM3Y4YEHHBIX

17




pPa3IUYHBIX pAa3/ENoB Kypca, a TakXkKe U3 peajbHOMU
MPAKTHKU

MOHUMATh U HMCHOJb30BaTh (PYHKIIMOHAIBHBIE TMOHSATHUS
U S3BIK (TEPMHUHBI, CAMBOJIMYECKHE 0003HAYCHU);
CTPOUTH TPaPUKH SJIEMEHTAPHBIX (PYHKITHIA;

OIKCHIBATh CBOMCTBA YHCIOBBIX (YHKIIMH Ha OCHOBE
W3YYCHUS MTOBEJACHUS UX TPAPUKOB;

MOHUMATh (PYHKIMIO KaK BAXKHEHUIITYI0O MATEMaTHYECKYIO
MoOJeldb I ONHCAaHWsI TPOIECCOB U  SIBJICHUHN
OKPYKAIOIIET0 MHpa, MPUMEHITh (YHKIIMOHATHHBIN
A3BIK N7l OMKCAaHUS W UCCIIEOBAHMS 3aBUCHUMOCTEN
MEXTYy PU3NYSCKUMU BETHUNHAMHU.

byHKIIHIT CTPOUTH Oonee
CIIO)KHBIE TpapuKku  (KyCOYHO-
3aJaHHBIe, C  «BBIKOJIOTBIMI)

TOYKaMHU U T. 11.);

UCIIOJIb30BaTh  (DYHKIIMOHAJIbHBIE
IpEACTaBICHUs U CBOMCTBa
GbyHKIMN I ¢ pelieHus
MaTeMaTHYeCKUX 3a1a4 u3
pa3IMYHbBIX pa3/IeioB Kypca.
npuoOpecTd  MepBOHAYAIbHBIN
OIIBIT OpraHu3aluu cbopa
JAHHBIX MPU MPOBEJCHUU OIPOCca

IIOHMMATh U HMCIIOJIL30BaTh SI3bIK MOCJICNOBATCILHOCTEN OOIIECTBEHHOTO MHCHMU,
(TepMUHBI, CAMBOJIMYECKHE O003HAUCHNSA); OCYIICCTBIATD ux aHajus,
e IPUMEHATH (POPMYIIBI, CBA3AHHBIE ¢ apudMeTnueckoii u |  TPCACTABIATE PE3yJIbTaThI
TreOMETPHYECKOil MPOrPecCHsMH K DelleHHIo 3ajay, B | OHPoca B BHIE  TabJMIEL
TOM YHUCJIC C KOHTEKCTOM U3 PeajibHOM KHU3HU. AUATPaAMMBI.
® JCIIOIL30BaTh NPOCTEHIIME COCOOBI NpEACTaBICHHS U | © HPHO6PGCTH OIBIT  MPOBCICHHSA
aHAJIN3a CTATUCTUYECKUX JTAHHBIX. CIy4auHBIX  SKCICPpUMCHTOB, B

® HAXOIMTh OTHOCHTEIbHYK) 4YacTOTy M BepOATHOCTh | 1OM

CIIy4altHOTO COOBITHSI.
® pelrath KOMOMHATOPHBIC 3a/1a4 HA HAXOXKJICHUE YHUCIIa
00BEKTOB WK KOMOMHALHHA.

4yucIie c
KOMIIBIOTEPHOI'O MOZCIUPOBAHU,
UHTEPIPETALNU UX PE3YJILTATOB.

® HEKOTOPBIM
npuéMam
KOMOMHATOPHBIX 33/1a4.

IIOMOIIBIO

CIIeLIMAIbHBIM
peleHus

[IpeameTHbIe pe3ynbTaThl 110 IpeaMery «I'eomeTpusi»
N3yuas npeamer «l'eoMeTpus» NEBATHKIACCHUK

NMOJYYUT BO3MOKHOCTH
HAy4uTcH (YpOBEHb OLIEHKH 3): HAYYHUThCHA (YypoBeHb
OIIeHKU 4 1 5):

® OIIEpPUPOBATH C BEKTOPAaMHU: HAaXOAUTb CYMMY M DPa3HOCTb JBYX | ® OBJAJIETh
BEKTOPOB, 3a/laHHBIX I€OMETPUYECKH, HAXOIUTh BEKTODP, PaBHBII KOOpAMHATHBIM
IIPOU3BE/ICHUIO 3a/IaHHOTO BEKTOpa HA YHUCIIO; METOJIOM pelieHus

® HaxOIUTh JUISI BEKTOPOB, 3aJaHHBIX KOOpAMHATaMH: JUIMHY | 3a/1a4 Ha BBIYMCICHUS U
BEKTOpa, KOOPJIAUHATHI CYMMBI U Pa3HOCTH JIBYX U 0oJjiee BEKTOPOB, JI0Ka3aTeNIbCTBA;
KOOpJMHAThl NPOMU3BEACHUSI BEKTOpa Ha YHUCIO, NMPUMEHSS IpHU | ® MpUOOpecTH OIIBIT
HE00X0IMMOCTH COUYETATEIIbHBIN, NIEPEMECTUTENBHBII " IPUMEHEHUS
pacnpenenuTenbHbIN 3aKOHBI; anredpanvyecKoro U

® BBIYMCIATh CKaJISPHOE IPOU3BEIECHUE BEKTOPOB, HAXOAMUTH YroJl TPUTOHOMETPUUECKOTO
MEXly BEKTOpaMH, YCTaHABJIMBATh NIEPIEHAUKYISIPHOCTD NPSIMBIX. anmapara u uei

® ICNOJb30BaTh KOOPAWHATHBIA METOJ JUIsl HW3Y4YEHUs CBOWCTB NBUKCHUA npu
MNPSIMBIX U OTPE3KOB; pemeHnd  3aaa4  Ha

® ICIOJb30BaTh KOOPAMHATHBIA METOJ Ul HU3Y4YEHHUS CBOWCTB BBIYUCIICHHE TIOMA/IEH
OKPY’KHOCTEH. MHOT'OYT'OJIbHUKOB.

® OIIEpPUPOBATH C BEKTOPaMU, 3aJJaHHBIMUA I€OMETPUYECKH; ¢ OBIaACTb  BCKTOPHBIM

® OIIEpUPOBATH C BEKTOPAMHU, 3aJaHHBIMU KOOPAUHATAMU;

® [IPUMEHATh CKaJsIPHOE IIPOU3BEIEHUE BEKTOPOB IIPU PELICHUU
3a/1a4.

® BBIUNCIIATH JUIMHY OKPYKHOCTH, JUIMHY YT OKPYKHOCTH;

e peliath 3aJa4d Ha J0Ka3aTelbCTBO, UCIOJIBb3Ys (HDOPMYJIbI JTMHBI
OKPYXKHOCTH U JJIMHBI JIyTU OKPYXHOCTH, (OPMYJIbI IUIOIIAEH

buryp.

MCTOOAOM Ui PCHICHUA
3aa4 Ha BBIYHUCIICHHUA U
J0Ka3aTcJIbCTBA.
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MertarnpeaMeTHbIE Pe3yIbTAThI

* pa3BUTHE MPEICTABICHUNH O MaTeMaTHKe Kak (opMe ONHCAaHUS M METOJe IO3HAHHA
JeUCTBUTENIBHOCTH, CO3JaHUE YCIOBHM sl NpUOOpeTeHHs] IePBOHAYAILHOIO OIbITA MaTeMaTHYECKOro
MOJIEJTUPOBAHUS;

e (opMmupoBaHue oOOMHMX CHOCOOOB HHTEIUVIEKTYaJbHOW JEATEIBHOCTH, XapaKTEPHBIX JUIs
MaTeMaTHKH M SBISIONIMXCS OCHOBOM IIO3HABATEIBHOW KYJNbTYpBI, 3HAYMMOM ISl pa3iauyHbIX cdep
YeJI0BEUECKOH J1eATEIIbHOCTH;

® HAXOOUTh M U3BJICKaTh MH(POPMALMUIO B PA3JIMYHOM KOHTEKCTE; OOBSCHATH M OIHUCHIBATH
SBJICHUsI HAa OCHOBE IMIOJYYCHHOH WHGOpMAMU; aHAIM3HPOBATh M HWHTETPUPOBATH MOJYYCHHYIO
uHpopmManuio; GopMyIHpOBaTh MpoOJIEMYy, HHTEPIPETUPOBAaTh U OLEHMBATh €€; JAenaTb BBIBOABI,
CTPOUTH MPOTHO3BI, NIPeJIaraTh MyTH PEIICHUS;

® YMEHME CaMOCTOSTENbHO ONPENENIATh LN AEeSITEIbHOCTH U COCTABIIATh IJIaHbI 1EATEIbHOCTH;
CaMOCTOSITEJIbHO OCYLIECTBIISATh, KOHTPOJIUPOBAaTh U KOPPEKTUPOBAThH JESTEIbHOCTD; MCIIOJIb30BaTh BCE
BO3MOXKHBIE PECypChl JUIsl JIOCTH)KEHHUS IOCTABJIEHHBIX II€JIEW M peaju3aluu IUIAHOB JESTEIbHOCTH;
BBIOMPATh YCHELIHbIE CTPATErMH B PA3JIMYHBIX CUTYaLUsAX;

® yMEHHE TMPOAYKTHBHO OOIIAThCS W B3aWMOJCHCTBOBaTH B MpOIEcCe COBMECTHOU
JeSITeIbHOCTH, YYUTHIBaTh MO3HMIWU JPYTUX YYaCTHHKOB JEATENbHOCTH, 3(deKkTuBHO paspemarsb
KOH(JIUKTHI;

e BJAJICHUE HAaBbIKAMU  I[103HABATEIbHOW,  Yy4E€OHO-HCCIIEOBATENIbCKOM U MPOEKTHOU
JESTEIbHOCTH, HAaBBIKAMM pa3pelIeHHs] MpoOJieM; CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
HOUCKY METOJIOB PELICHUS IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIYHbIX METO/IOB IT03HAHMS;

® TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSATENbHOW  HMH(OPMAIMOHHO-TIO3HABATEIBHOM
JeSITeIbHOCTH, BKITIOYask yMEHHUE OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMALIUHU, KPUTHUECKU
OLIEHUBATh U UHTEPIPETUPOBATH HH(DOPMAIHIO, [TOJTyYaeMYyIO U3 Pa3IMYHbIX HCTOYHHKOB;

® YMEHHE HCIOJIb30BAaTh CPEACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUH
(mamee — WKT) B pemieHWHn KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPTaHM3ALMOHHBIX 331ad C
coOuo/ieHreM TpeOoBaHMM SProHOMHUKH, TEXHUKH O€30MacCHOCTH, TMTHEHBI, pPecypcocOepexkeHus,
MIPABOBBIX U ATUUECKUX HOPM, HOPM HH(OPMAIIMOHHON 6€3011aCHOCTH;

® BIIAJICHUE S3bIKOBBIMM CPEJICTBAMU — YMEHHE SCHO, JIOTUYHO M TOYHO H3JaraTb CBOI TOYKY
3pEHMsI, UCTIONB30BaTh aJIEKBAaTHBIE SI3BIKOBBIE CPEJICTBA;

® BJIAJICHUE HaBBIKAMU MO3HABATENbHOM pedIeKCHU KaK OCO3HAHUS COBEPINAEMBIX JEHCTBUH U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB M OCHOBAHUM, TPAHMIl CBOETO 3HAHUS U HE3HAHMs, HOBBIX
MIO3HABATENBHBIX 33/1a4 U CPEACTB UX JOCTHKEHUSI.

PeryasituBubie YY/:

1. CamocTosTeNnbHO 0OHAPYKHUBATH U (POPMYIIUPOBATH TPOOIEMY B KIIACCHON M HHIMBHUIYaTHHON
yueOHOI JesITeNbHOCTH.

2. BeigBuraTth BEpCHM pEIICHHS TMPOOJIEMBI, OCO3HABATh KOHEYHBIM pe3yiabTaT, BHIOMPATh W3
NPEJIOKEHHBIX U UCKAaTh CAMOCTOSITENILHO CPEACTBA JOCTHKEHMS LIEIH.

3. CoctaBisiTh (MHAWBUAYAIGHO WM B TPYNINE) IUTAH pPEUICHHUS MPOOJeMbl (BBITIOTHEHUS
IPOEKTa).

4. TlonGupaTh K Kax10¥ mpoodsieme (3a1a4ue) aeKBaTHYIO € TEOPETHIECKYIO MOJIETTb.

5. PaboTas 1o npenyoKeHHOMY H CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY, HCIOJIb30BaTh HAPSIy
C OCHOBHBIMU U JIONIOJIHUTEINIbHBIE CPE/ICTBA (CIpaBOYHAsSI TUTEPATypa, CI0KHbIE TPUOOPHI, KOMIIBIOTED).

6. IlnanupoBaTh CBOIO MHIAMBHYaJIbHYIO 00pa30BaTeNbHYIO TPAEKTOPHIO.

7. PaboTtath 110 CaMOCTOSITETLHO COCTaBICHHOMY IIJIaHy, CBEPSISICh C HUM U LIETIBIO e TEIbHOCTH,
UCTIPABIISAS OIIMOKH, UCTIONB3YS CAMOCTOSTENIbHO OJOOpaHHbIe CpeicTBa (B TOM uncie u MIHTepHeT).

8. CB0OOMHO TOIH30BATHCS BHIPAOOTAHHBIMH KPHUTEPUSMHU OIICHKH W CAMOOIICHKH, WUCXOMS W3
eJIU ¥ UMEIOIINXCSI KpUTEPHUEB, pa3sindas pe3yibTaT U CrocoObl NeCTBUI.

9. B xome mpencrtaBieHUs TIPOEKTa JaBaTh OICHKY ero pesynbratam. CaMOCTOSTENTBHO
0CO3HaBaTh IPUUUHBI CBOETO yCIIeXa UM HeycleXa HaX0IUTh CIIOCOObI BHIX0/1a U3 CUTYallUU Heyclexa.

10. YMeTh OIICHUTh CTENEHb YCHEIIHOCTH CBOCW WHAMBUIYAJTbHOH 00pa3oBaTeIbHON

19



JCATCIIBHOCTH.

11.  /laBaThb OLEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M 4YepTaM XapakTepa («KaKoB s»),
OIpeNIeNIATh HAlPaBJIEHUsS] CBOETO Pa3BUTHS («KAKUM s XOUY CTaTh», «4TO MHE AJIS 3TOTO HAJ0 CHENAThy).
12. CpenctBoM ¢GopMHpPOBaHUS PETYIATUBHBIX Y Y]l ciyXar TEXHOJOTHS MpOOIEMHOTO

JMajgora Ha JTale M3y4eHHs HOBOTO MaTepuaja M TEXHOJOIHMs OLIEHMBAaHUS 00pa30BaTENIbHBIX
JOCTHUXEHUH (yUeOHBIX YCIIEXOB).

ITo3naBaTenbubie YY /I:

1. Ananm3upoBaTh, CPaBHUBATH, KIACCU(PHUIIMPOBATh U 0000IIATH TTOHSTHS:

— JlaBaTh ONPEJCIICHUE MOHATUSAM Ha OCHOBE M3YUYEHHOrO Ha Pa3jIMYHBIX MPEJAMETax ydeOHOro
MaTepuana;

— OCYIIECTBJIATDH JOTHYECKYIO ONECPAIIHIO0 YCTAHOBJICHHMS POJIO-BUIOBBIX OTHOIICHHIA,

— 00001IaTh TOHATHS — OCYIIECTBJATH JIOTHUSCKYIO OIEpPAIUIO0 IEepexoja OT IOHATHS C
MEHBIINM 00HEMOM K ITOHATHIO ¢ OOILIINM 00HEMOM.

2. CTpouTh JOTHYECKOE paCCy>KICHHE, BKIIIOUAIOIIEe YCTAaHOBICHHE MPUYMHHO-CIEICTBEHHBIX
CBs3EH.

3. Co3naBath MOJENHU C BBIJCIICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK 00bEKTa, MPeoOpa3oBbIBAThH
MOJIEJIH C LENbIO BBISIBIIEHUS OOLINX 3aKOHOB, OIPEIEISIIOIINX JaHHYIO IPEIMETHYIO 00J1aCTh.

4. TlpencraBnsath MHGOPMAIUIO B BUJE KOHCIIEKTOB, Ta0JIMII, CXeM, IpadUKOB.

5. IlpeoOpa3zoBeiBaTh HH(POPMALMIO U3 OJHOTO BHIA B JPYrod W BBHIOMPATH YIOOHYIO s ceOs
dbopMy ukcanum u npeacTaBiIeHUs] THPOPMAITIH.

6. IlpeacraBisaTe HHGOPMALIHIO B ONITUMAIILHON (hOpME B 3aBHCUMOCTH OT apecara.

7. IloHnMasi MO3UIUIO IPYrOro, pa3inyarh B €r0 PeUu: MHEHHE (TOYKY 3pPEHHUS), TOKA3aTeIbCTBO
(aprymeHThI), (DaKTBI, THIOTE3bl, AKCHOMBI, TEOpWUH. JlJIT 3TOTO CaMOCTOATENHHO HCIIOIB30BATh
pa3iuuHble BUIBl 4YTEHHUS (HM3yyaroliee, MPOCMOTPOBOE, O3HAKOMHTEIHHOE, IOHUCKOBOE), MPUEMBI
CITyIIaHHUS.

8. Camomy co31aBaTh HUCTOYHHKM HMH(OpPMAIMM Pa3HOTO THUIA M JJS Pa3HBIX ayAUTOPHI,
co0mro1aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa MHPOPMAIIMOHHON O€30MacHOCTH.

9. YMeTh UCHONB30BaTh KOMITBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJOTHH KaK MHCTPYMEHT
JUISL  JTOCTWXKEHHMS] CBOUX Iiefed. YMeTb BbIOMpaTh aJeKBAaTHbIE 3a/ad€ WHCTPYMEHTAJIbHbIE U
MPOrpaMMHO-aINapaTHBIE CPEICTBA U CEPBUCHI.

Kommynukaruusie YY/I:

1. OtcrauBasi CBOIO TOUKY 3pEHHS, PUBOIUTH apTYMEHTHI, MOATBEPKAast UX (aKTamu.

2. B nuckyccun yMeTh BBIIBUHYTh KOHTPApTyMEHTHI, epepa3srupoBaTh CBOIO MBICTH (BIaJCHHE
MEXaHHU3MOM SKBHUBAJICHTHBIX 3aMEH ).

3. YuuTbCcsI KPUTHYHO OTHOCHTBCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABaTh
OMmMOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €TO.

4. TloHumas MO3UIMIO APYrOro, pa3iuyaTh B €r0 peun: MHEHHUE (TOUYKY 3pEHUSs), JOKa3aTeIbCTBO
(aprymeHTsl), (GaKThl; THIOTE3bI, AKCHOMBI, TEOPHUH.

5. YMeTh B3MISIHYTh Ha CUTYAIIUIO C HHOW MO3UIIMU B IOTOBAPUBATHCS C JIFOJABMH UHBIX TTO3UITHIA.

Il. Conep:xxkanue yueOHOro npeamera «MareMaTukay.

COIlep)KaHI/IC npeaAMEeTOB MAaTCMAaTUKU 5-6 KJIaCCOB, aJlFC6pBI H TeoOMCTpHUU 7-9 xnaccoB
06’BGHI/IH6HO KaK B HCTOPHUYCCKU CIIOKHUBIIUECCA JIMHUH ('-II/ICJ'IOBaH, aHFe6paH‘—IeCKafI, reoMETpruICCKasd,
(I)YHKI_II/IOHaHLHaH n I[p.), TaK W B OTHOCHUTCIIBHO HOBBIC (CTOX&CTI/I‘-ICCKEUI JINHUA, «pCajIbHAA
MaTeMaTI/IKa»). OT)IeJ'II)HO MPpCACTAaBJICHBI JIMHUA CIOXKCTHBIX 3a1a4, HCTOPUYCCKAA JIMHNA.

ONEeMEHTHI Cornacao @I'OC ocHOBHOTro 00111€r0 00pa3oBaHUs B KypCc MaTeMaTUKH BBEACH
Teopuun pa3nen «Jlorukay, KOTOpbIM He mMpeinojaraeT IONOJHUTENIbHBIX YacoB Ha
MHOKECTB U | U3y4eHUH M BCTPAMBAETCS B pa3JIMYHbIE TEMbl KypCOB MaTeMAaTUKU U

MaTeMaTH4IeCKOM I/IH(I)OpMaTI/IKI/I n  nOpeaBapACTCd O3HAKOMIICHHUEM C DJJIEMCHTAMU TCOPHUU
JIOTUKH MHOXCCTB.
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MuoxectBa ¥ | MHOXKECTBO, XapaKTEepUCTUYECKOE CBOMCTBO MHOKECTBA, SJIEMEHT MHOKECTBA,

OTHOIIICHUS mycroe, KOHeuHoe, OeckoHedHoe MHOxkecTBO. I[logmuHOXkecTBo. OTHOIICHHE

MEXK]1y HUMHU MPUHAJICKHOCTH, BKJIIOYCHUS, PABEHCTBA. DJIEMEHTHl MHOXKECTBA, CIIOCOOBI
3a/IaHUs] MHOXKECTB, PaclO3HaBaHUE MOAMHOXKECTB U 3JIEMEHTOB MOJAMHOKECTB
C HCIIOJIb30BAaHUEM KPYroB Diliiepa.

Onepanuu  Hap | [lepeceyenne u 0O0ObEIMHEHUE MHOXKECTB. Pa3HOCTH MHOKECTB, JOIMOJIHEHUE

MHOXECTBaMH MHOKecTBa. MHTeprperanus onepanuid HaJl MHOXXECTBaMHU C TTOMOIIBIO KPYTOB
Ditnepa.

OIEMEHTBI Onpenenenure. YTBEpKICHHUS. AKCHOMBI U TeopeMbl. Jloka3aTeibCTBO.

JIOTUKH JokazatenbctBo OT mpoTuBHOro. Teopema, oOparHas panHoM. Ilpumep u
KOHTPIPUMED.

BrickasbiBanust | ICTUHHOCTB U JIOKHOCTH BbICKa3bIBaHUsA. CJI0KHBIEC U TIPOCTHIE BHICKA3bIBAHUS.
Onepanuy HaJ BBICKA3bIBAHUSIMU C HCIIOJB30BAaHUEM JIOTMYECKHX CBS30K: M,
WJIHU, HE. Y CJIOBHBIC BBICKA3bIBAHMS (MMILIUKAIUN).

5 kJacc
Tembl OcHOBHOE cO/Iep:KaHue N0 TeMaM

HATYPAJIBHBIE YNCJIA 1 HYJIb

Harypanbnsiii psg

HarypanbHOoe 4MCIIO, MHOXKECTBO HAaTypalbHBIX 4YHCEI U €ro CBOMCTBA,

quces n €ro | u300paxeHHue HaATypalbHBIX 4YHMCEI TOYKaAaMH Ha YHCJIOBOM  MPSMOIA.
CBOMCTBA Hcrons30BaHKMe CBOMCTB HATYPAJIBHBIX YHMCEJI IIPU PEIICHUN 33/1a4.
3amucy u ureHue | Pasnmuume wmexnay mudpoir u uuciaoM. [lo3unMoHHas 3amuch HATYpPaIbHOTO
HATypaJlbHbIX qKClia, TOMECTHOE 3HAYCHHE MU(MPBI, pa3psabl U KIACChl, COOTHOIICHUE MEXITY
quces JBYMSI COCEHUMH DPa3psSAHbIMH €IWHMIIAMHM, YTEHHWE U 3alUCh HATypajbHBIX
YHCe]L.
Oxkpyrnenue HeoOxonumocts okpyriienus. [IpaBuio okpyrieHust HaTypaibHBIX YUCEIL.
HATypaJlbHbIX
quces
CpaBHeHne [ToHsiTHE O CPABHEHHMU YK CEN, CPABHEHHE HATYPAJIBHBIX YUCEI APYT C APYTrOM U C
HaTypaJIbHBIX HyJleM, MaTeMaTu4eckas 3aluch CpaBHEHUMN, ClIOCOOBI CpaBHEHUS YHCE.
4yucesl, CpaBHEHUE
¢ gyucaoM 0
HewcTBus ¢ | CioxxeHue M BBIYUTAHUE, KOMIIOHEHTHI CJIIOKEHUSI M BBIUMTAHUS, CBA3b MEXKIY
HaTypajJbHbBIMU HHUMH, HaXOXJIECHHE CYMMBbI U PAa3HOCTH, U3MEHEHHME CYMMBbI U PA3HOCTU IIpU
YHUCIaMHU N3MEHEHHU KOMIIOHCHTOB CJIOKCHHS M BRIYUTAHUS.
YMHOXEHUE U JI€JICHUE, KOMIIOHEHTbl YMHOXEHMS U JEJEHUS, CBI3b MEXIY
HUMH, YMHOXXEHHE M CIIO)KCHHE B CTOJIOMK, JEJICHHE YTrOJIKOM, IpPOBEpKa
pe3ynbTaTta ¢ MOMOIIBI0 TPUKUAKU U 0OpaTHOTO JEHCTBUS.
[TepemecTUTENbHBIA W COYETATENbHBIM 3aKOHBI CIIOXKEHHUS W YMHOXXEHUS,
pacnpeenuTeNbHbIN 3aKOH YMHOKEHHUSI OTHOCUTENFHO CII0KEHHsI, 000CHOBaHUE
QITOPUTMOB BBIMIOJTHEHHUS apU(METHUUECKUX JIEHCTBUM.
CrerneHb C | 3anuch 4YKCla B BUAE CYMMBI Pa3psiIHBbIX CIIAra€MbIX, MOPSAOK BBIMOJHEHUS
HaTypaJlbHbIM JEWCTBUHA B BBIPAKEHUAX, COJAEPKAIIUX CTEIEHb, BBIYUCICHHE 3HAYEHUU
IokKasaTelieM BBIPAYKEHHI, COJIEPKALUX CTEIIEHb.
YucaoBbie UucnoBoe BhIpaXKEHUE U €r0 3HAYEHUE, MTOPSAI0K BBIMOJHEHUS JEHCTBUM.
BBIPKECHUS
Jenenue ¢ | JleneHnue ¢ ocTaTKOM Ha MHOKECTBE HATYypaJbHBIX YMCEJ, CBOWCTBA JICIICHUS C
OCTaTKOM octaTkoM. [IpakTrueckue 3agaun Ha AEJIEHUE C OCTATKOM.
CBoiicTBa u | CBOICTBO JEIUMOCTH CyMMBI (pa3HOCTH) Ha 4ucio. [Ipu3Haku nenuMocTu Ha 2,
MPU3HAKU 3, 5,09, 10. Ilpuznaku nenumoctu Ha 4, 6, 8, 11. Jloka3aTeabCTBO MPU3HAKOB
JIETUMOCTH JETUMOCTH. PeleHne mnpakTUYecKux 3a7ad ¢ MPUMEHEHHUEM NPU3HAKOB
JICITUMOCTH.

Paznoxenune uucia

ITpocThle U cocTaBHBIE YUCIIA, pemeTo JparocheHa.
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MHOXHUTCIN

Ha IPOCTHIC

Pa3znoxeHne HaTypaidbHOrO 4KcCiIa HAa MHOMKHUTENH, Pa3IoKEHHUE Ha IPOCThIE
MHOXuUTeNH. KonnuecTBo nenuTeneil 4yucia, ajJrOpUTM Pa3jIokKEHUs 4ucia Ha
MPOCThIE MHOKUTEJH, OCHOBHAs TeopeMa apu(METHKH.

BBIPpAXKCHUA

Anrebpanueckue

Hcnons3oBanue OykB Il O0O3HAUEHWs YHCET, BBIYHCICHUE 3HAYCHHUS
areOpanvdeckoro BBIPAXKCHUS, NMPUMEHEHHE alTreOpandecKuX BBIPAKCHUN LIS
3aIlUCH CBOMCTB apU(METUYECKHX JCUCTBHUM, MpeoOpa3oBaHue anreOpandeckux
BBIPAYKCHMUIA.

Henurenu
KpaTHbIC

u | Jlenurens U ero CBOMCTBA, OOIIMI ENUTENb ABYX U Oojiee yncen, HanOOIbIIUii
o0IIMi J1enTellb, B3aMMHO IIPOCThIE YMCIA, HAXO0XKIEHUE HaOOJIbIIEro 00Lero
nenurens. KpatHoe u ero cBoicTBa, oOlee KpaTHOE NBYX W Oojee dwucen,
HauMeHblIee o0Iee KpaTHOEe, CHOCOObl HAaXOKIAEHHUS HAMMEHBIIEro OOLIEero
KpaTHOTO.

JIPOBU

Ipodu

OOBIKHOBEHHBIE

Jons, yactb, qpoOHOE Yuciio, ApoOb. J{poOHOE YMCI0 KaK pe3ysbTaT JACJICHHUS.
[IpaBuiibHbBIE U HETIPaBUIIbHBIE IPpO0OH, cMelIaHHast Ipo0k (CMEIaHHOE YHCIIO).
3anuce HATYpaJIbHOTO YHWCJIAa B BHJE JAPOOM C 3aJaHHBIM 3HAMEHATENIEM,
npeoOpa3oBaHKe CMEIIAHHOM Ipo0U B HEMPABUIBHYIO IPOOh M HA0OOPOT.
[IpuBenenne npobelr k oOmemy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX
Ipooei.

CroxeHrne W BBIYATAHHE OOBIKHOBEHHBIX NpoOed. YMHOXKEHHE U JelieHHUEe
OOBIKHOBEHHBIX JAPOOCH.

Apudmernaeckue 1eHCTBHS CO CMEIIAHHBIMU JIPOOSIMH.

Apudmernueckue IeiCTBUS ¢ IPOOHBIMU YHCIIAMHU.

CriocoObl panoHAIM3alUN BBIYUCICHUNA W MX NPUMEHEHHWE MPU BBIOJIHEHUH
IENUCTBUIM.

6 KJ1acc

Tembl

OcHoBHOE CoACpPKaHME 10 TEMaM

JIPOBU

JlecaTuuHBIE
Ipobu

[lenas u qpoOHas yactu AecaTUUHOM ApoOu. [IpeoOpasoBanue necsaTHUHBIX ApoOeil B
oObIKHOBeHHbIE. (CpaBHEHHE JeCATUYHBIX JpoOeil. CrokeHue U  BbIUUTAHUE
JecATUYHbIX JpoOei. OKpyrieHune AecATHYHBIX ApoOeil. YMHOXeHHe U JeJeHue
necATUYHBIX ApooOeit. [IpeobpazoBaHne OOBIKHOBEHHBIX APOOEH B I€CATHYHBIE TPOOH.
KoneuHble 1 GecKOHEUHBIE AeCATUYHBIE APOOH.

OrHouIeHne
JIBYX YUCEN

Macmrab Ha tane u kapre. I[Ipomopuuu. CBoicTBa NpONOPLMHA, NpPUMEHEHUE
IIPONIOPUMI ¥ OTHOIIEHU NIPU PEUICHUH 3a]1a4.

Cpennee
apudmMeTHuecK
0€ Yncen

Cpennee apudmerudeckoe nByx uucen. M3o0paxkeHue cpeaHero apupmMeTudecKoro
JIBYX YHUCENl HAa YMCIOBOM MpsiMoil. PemieHue mpakTHUecKux 3aad ¢ MPUMEHEHHEM
cpennero apudmerndeckoro. CpegHee apuPMeTHIECKOE HECKOJIBKUX YHCEIT.

IIpoueHTsI

[TonsTue IMPOLCHTA. Brruncienue MMPOLNCHTOB OT YHCJIa M YHCJIa IO H3BCCTHOMY
IMPONLCHTY, BBIPAXXCHUEC OTHOLICHHUA B IIPOLICHTAX. Pemrenne HECTIOKHBIX IMPAKTUICCKUX
3a/la4 ¢ IPpOUCHTAMMU.

HAwnarpammsl

Cronbuarble W KpyroBble auarpaMmbl. M3prnedenne uHpOpMaluu M3 JUarpamm.
N300pakeHne quarpaMm 1o YUCIOBBIM JaHHBIM.

PAIIMOHAJIBHBIE UNCJIA

PanmonanbHnie
qucia

[TonoxuTenbHbIe U OTPULIATEIBHBIE YHCIIA

N300pakeHre uucen Ha 4YHCIOBOH (KoopAauHATHOW) mpsiMoil. CpaBHEHHE YuCel.
Monyne uyucna, TeoMeTpHUYECKas HWHTEpOpeTanus MOAyias uucia. /[lelictBus ¢
MIOJIOKUTENBHBIMYA U OTPULIATEIILHBIMU YUCIIAMU. MHOXKECTBO LIEJIBIX YUCEIL.

IlonsiTne o0 panvoHaneHOM 4uucie. [lepBHuuHOE TIpenCTaBIEHHE O MHOXKECTBE
palOHAIBbHBIX YKCell. JIeUCTBUS ¢ PALIMOHAIBHBIMU YUCIIAMU.

PEINEHWE TEKCTOBBIX 3ATIAY

Pemenue

EnuHUIBl M3MepeHWid: JIWHBIL, IUIOMAAW, O0beMa, MacChl, BPEMEHHU, CKOPOCTH.
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TEKCTOBBIX
3aaad

3aBUCHMOCTH MEXIY SAUHUIIAMHA U3MEPECHUS KKI0W BETMYUHBI. 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; MPOU3BOJUTEIHLHOCTh, BpeMmsi, paboTa;
II€Ha, KOJIMYECTBO, CTOUMOCT.

3amayu Ha BCE

Pemenne TEKCTOBBIX 3agad apu@MeTHyeckuM crocodbom. Mcmonb3oBanue Tadmui,

apu(MeTHUeCK | CXeM, YepTEkKeH, APYrux CPeACTB MPEACTABICHHS JaHHBIX IIPU PELICHNH 3a1a4H.

ue IeUCTBUS

3ama4yu Ha Penienne HecnoXHBIX 3a7ad Ha ABW)KCHHE B IIPOTHBOIOJIOXHBIX HAINPABICHUAX, B

JIBUKEHUE, OJIHOM HAaIIpaBJICHUH, BW)KCHHME II0 PEKE 10 TEYCHHUIO U NPOTUB TeueHHUs. PemeHue

paboty u 3ajja4 Ha COBMECTHYO paboty. [Ipumenenue npobeil npu pemeHny 3aaau.

IOKYTIKH

3ama4yu Ha Pemenne 3amay Ha HaxOXKICHME YaCTH YMCIIA U YMCIIA 10 ero yactdu. Penienue 3amay

4acTH, 0, Ha IIPOLICHTHI U 10u. [IpuMeHeHne nponopumii npy peleHuu 3aaad.

IIPOLIEHTBI

Jlornueckue PemieHne HECIIOKHBIX JIOTHYECKUX 3a7ad. PelieHue JOorm4eckux 3anad ¢ IOMOIIBIO

3amayu rpadoB, TabuII.
OCHOBHBIE METOJBl pEIICHHS TEKCTOBBIX 3aJad: apuPMEeTHUYecKHid, mepedop
BapHaHTOB.
HAT'JIAJJHAA TEOMETPUA

Harnapnas ®urypsl B oKkpyxkatouiem mupe. Harnsaaele npeacrapieHus o Gurypax Ha IIOCKOCTH:

TEOMETPHUS npsiMasi, OTpE30K, JIy4, Yroj, JIOMaHas, MHOTOYIOJbHHUK, OKPYXXHOCTb, KpYT.
UeTbIpexyrojbHUK, NPSIMOYTOJbHUK, KBaJpaT. TpeyrojibHUK, BUIbl TPEyroJbHUKOB.
[TpaBuibHBIE MHOrOYrojJbHUKH. M300pa’keHHEe OCHOBHBIX I'€OMETPUUYECKHX (QUTYp.
B3anMHOe pacnonokeHue AByX MPSMBIX, IBYX OKPYKHOCTEH, IPSIMOU U OKPYKHOCTH.
JlinHa otpeska, JsiomaHoW. Enununsl usmepenus mHbl. IloctpoeHme orpeska
3aJaHHON JuMHBL. Bunel yrios. I'pagycHas mepa yria. M3mepeHune m moctpoeHue
YIJI0B € IOMOULIBIO TPAHCIIOPTHUPA.
[Tepumerp MHoOroyrojapHuka. IloHsTHe momann GUIypsl; €IUHHULBI H3MEPEHUs
wiomanu. Ilnomane mnpsMoyroiapHuka, KBajapaTa. [lpubnmxeHHoe u3MepeHue
wioniaau GUryp Ha KieTdaroit Oymare.

PaBHoBenukue | HarnsgHble mpenctaBieHUs O MPOCTPAHCTBEHHBIX (urypax: KyO, mapaisienenurnes,

burypsl. npusMa, nupamujaa, map, cpepa, Konyc, HuinHap. M3o0pakeHue npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl cedenuil. MuororpaHHuku. IlpaBuibHBIE MHOTOTPaHHUKH.
IIpumepsl pa3BepTOK MHOIOTPaHHUKOB, IUJIUHIPA U KOHYCA.
[Tonsatue obbema; enuHHMLBI oObeMa. OObeM NPSMOYTOJIBHOTO Mapasulelenunesna,
KyOa.
[Tonstue o paBeHcTBe ¢(uryp. LleHTpanbHas, oceBas M 3epKajbHas CHUMMETPUH.
N300paxeHne CHMMETPUUYHBIX (QUTYD.
Pemenue npakTHUeCKUX 3a7a4y ¢ IPUMEHEHHEM NPOCTEHIINX CBOMCTB (uryp.
SJIEMEHTBI TEOPMM BEPOSITHOCTEN

KomOunaropuk | [IpencraBienue JaHHBIX B BUJI€ TAONHULL, THATPAMM.

a. MHOXecTBa

[TonsiTre 0 crydyalfHOM ONBITE U COOBITUH.
JlocToBepHOE U HEBO3MOXKHOE COOBITUS. CpaBHEHHE IIAHCOB.
Pemennie KOMOMHATOPHBIX 3a/1a4 IepedOPOM BapHaHTOB

NCTOPUA MATEMATHUKHU

Hcropus
MaTeMaTHKU

[TosiBnenue mudp, OykB, neporiaudoB B MpoIecce cYeTa U pacupeeeHus: POTyKTOB
Ha J[peBHem bimknem Boctoke. CBs3b ¢ Heonutnueckoil peBostonuei.

Poxnenne mectuiecaTepuyHoi cuctembl cuucienus. [logBienne necaTHYHON 3aucu
quCcell.

Poxxnenue u pazputue apudmeruku HatypaibHbix uncen. HOK, HOJI, npocteie uuncina.
Pemrero Dparocdena.

[TosiBneHre HyJA U OTpULIATEIbHBIX YHCET B MaTeMaTHKe ApeBHOCTH. Ponb JlnodanTa.
IMouemy (—1)-(—-1)=+17?

Hpobu B BaBumone, Erunte, Pume. OtkpeiTHe necatuuHbiX apoOeid. CTapuHHBIC
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\ cucteMbl Mep. JlecsTuunbie 1poOu U MeTpudecKkas cuctema Mep. JI. Maruunkmuii.

7 Kkyacc
Coneprxanue yueOHOTro rnpenmera «Anredpay.
TEMBI BhUTyCKHUK HAYUHTCS: BoinyckHHK MOJIyYUT BO3MOKHOCTh
HAYYHUTHCH:

Y1CIIA

PaunonansHbie MHOXkecTBO panuoHanbHbIX | CpaBHEHHE pallMOHAIBHBIX 4ucel. JlelicTBus

yucia qucel. CpaBHeHue | ¢ panMOHAJIBHBIMU uyHciaamMu. KoHeuHble H
panMoHanbHBIX unceln. JledcTBus | OecKOHEYHbIE JIeCATUYHBIE Ipoodu.
C pauuMoHaIbHbIMM  uuciaMu. | [IpencraBieHue pannMOHAJIBHOIO 4YHUCIA B
[IpencraBnenne paoOHAIBHOTO | BUJE IECATHYHON APOOH.
qucia JeCATUYHOM 1poObIo.

Hppanuonansusie | [IoHATHE MppalOHAIBHOTO ITonsaTne HppaLOHAIBHOIO 4yucia.

yucia yucia. PacnosnaBanue PacniozHaBaHne UMppalMOHANBHBIX  YHCEI.
UPPALMOHAIIBHBIX YHCEIL. JleiicTBHA € HPPALMOHAIBHBIMU YMCIIAMH.
[Ipumepsl 10Ka3aTeNnbCTB B CpolicTBa [JEHCTBUH C HPPaLMOHAIBLHBIMU
anredpe. MppaunoHanbHOCTh yuciamu.  CpaBHEHME  HppalMOHaIbHbBIX
ancna v2 . [IpuMeHenne B yucesl. MHOXECTBO ACUCTBUTEIbHBIX YHUCEIN.
F€OMETPUMU. CpaBHeHHe HpeI[CTaBHCHI/IH 0 pacCHIMpCHHUAX YHCIIOBBIX
UPPALMOHAIBHBIX YUCEIL. MHOKECTB.
MHO0X€eCTBO 1eHCTBUTENBHBIX
YHUCEIL.
TOXJIECTBEHHBIE ITPEOGPA3OBAHNMA

Beenenue B | Uncnosele u OykBeHHbIE | BblpakeHue ¢  nepeMeHHOH. 3HayeHue

anreOpy BBIPAXKCHUS BBIPAXCHUS.
BeIpaxxeHue ¢ nepeMeHHOM.

Hensie 3HaueHue BeIpakeHus. | [logcranoBka BBIPAKECHUIN BMECTO

BBIPAKCHUS IloncranoBka BBIPAKEHUH | IEPEMEHHBIX.
BMECTO IIEPEMEHHBIX. 3aKkoHb! apu(METHUECKUX ACHCTBUI.

Crenenp c | IlpeoGpazoBanust  BbIpakeHHH, | [IpeoOpa3oBaHusl  UYMCIIOBBIX  BBIpAXKEHUH,

HaTypaJIbHBIM coJiepaKaImx CTEIEHU C | comepKalMX CTENEHU C HaTypalbHbIM H

MOKa3aTelIeM U €€ | HaTypaJbHbIM [TOKA3aTEIEM. L[EJIbIM [TI0KA3aTENEM.

CBOMCTBA.

OpnHousneH, HeiictBust ¢ opgHowileHaMu U | OQHOWIEH, CTENEHb OAHOWIEHa. JlelicTBus ¢

MHOT'OUJIEH. MHOT'OYJIEHAMHU (crmoxxeHue, | OTHOYJICHAMH. MHorousnes, CTEIEHb
BBIYUTAHUE, YMHO>XEHHE). | MHOTOYJICHA. 3HaueHus MHOT'O4JICHA.
DopMytbl COKpaleHHoro | JIeMcTBus € MHOTOWIECHAMH: CIIOXKEHUE,
YMHOXEHHUS: Pa3HOCTb | BBIYUTAHUE, YMHOKEHHE, JIeTICHUE.
KBaJpaToB, KBajapar cymmbl U | [IpeoOpa3oBaHue 1€10ro BbIpaXEHHUS B
Pa3HOCTH. Pasnoxenue | MHOro4seH. DopMynnbl  COKpaLICHHOIO
MHOTIO4WI€Ha Ha MHOXHTEIMW: | YMHOKEHHS: Pa3HOCTh KBAaJpaToB, KBajgpar
BbIHECEHHE OOIIEero MHOXHTENS | CyMMBbI 51 pa3HOCTH. Dopmyisl
3a CKOOKH, rPYNIUPOBKA, | IPeoOpa3oBaHUsl CYMMBl U Pa3HOCTH KyOOB,
IIPUMEHEHNE dopmyn | Ky0 CyMMBl U pa3HOCTH. PasnmoxxeHue
COKpAILIEHHOTO YMHOKEHHS. | MHOTOWICHOB HAa MHOXKHTEIU: BBIHECEHUE
KBanpatnslit TpeX4seH, | o0Iero MHOUTEIS 3a CKOOKH,
pasiioxKeHue KBaJIpaTHOTO | TPYNIIUPOBKA,  MCIOJNb30BaHHE  (QOpMYI
TPEXUWIEHA HA MHOKUTEIIN. COKpAILICHHOT0 YMHOKE€HHs. MHOro4ieHsl ¢

omHoW mepemeHHoW. CTaHIAapTHBIA  BHJ

MHOI'OYJIEHA C OJHOU IIEPEMEHHOMN.
KBagparssiii TpexwieH. KopHu KBagpaTHOro
TpexuiaeHa. PasnokeHne Ha MHOXHUTEIH
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KBaJlpaTHOro TpexuieHa. Teopema Buera.

Teopema, oOpatHas  Teopeme  Buera.
Brinenenne nonHoro kBaapara. Paznmoxenue
HAa  MHOXMWTEIM  CIOCOOOM  BBIJICJIICHUS
HIOJIHOT'O KBajpaTa.
[onsarue ToxnecTBeHHOE peoOpa3oBaHue.
TOKJECTBA - [IpencraBieHue o TOKAECTBE HA MHOXKECTBE.
JpobHo- Crenenp ¢ 1ensIM mokaszareneM. | AnreOpanyeckass apo0b. IlpeoOpasoBanus
pannoHaIbHbIE IIpeoOpa3oBanue JIpOOHO- | BEIPQXKEHUH, COEPKAILUX CTENEHH C LEIbIM
BBIPAXKEHHUS JINHEMHBIX BBIPAKEHUI: | IOKA3aTEJIEM. Homycrtumsle 3HAYECHUS
CIIO’KE€HHE, YMHOXKEHHE, [ICJICHUE. | IEPEMEHHbIX B JIPOOHO-pAllMOHAJIbHBIX
Anrebpanyeckas IpoOb. | BeIpakeHusx. CokpalieHue anreOpandecKux
Jonyctumble 3HAYCHHS | ApOOECH. [IpuBenenue  anreOpanyecKux
MepEMEHHBIX B IpoOHO- | Apobeii k obremMy 3HaMeHarento. JlelcTBus ¢
panoHaIbHBIX BBIPOKEHUSAX. | alreOpandeckuMu  JIpo0OsIMM:  CIIOXKEHHUE,
Cokpaienue  anreOpandeckux | yMHOXKEHHE, JIeJICHHE.
npo0eit. [TpuBenenue
anreOpandeckux  apobe K
obiemy 3HaMEHaTeJo.
HeiictBust ¢ anredpanyecKuMu
IpoOsIMU: CIIO’KEHHE, BEIYMTAHUE,
YMHOKEHHUE, JIeJIeHueE,
BO3BE/ICHUE B CTEICHb.
[Ipeo6paszoBanue [IpeoOpa3oBanue BbIpa)KEHUH, COAEpKAIIUX
BBIpa)KEHUI, 3HaK MOJYJIsl.
COZIEpIKAIIUX o
3HAaK MOJYJISl.
OYHKINU
3aBUCHUMOCTh IIpencraBnenne  3aBucumoctei | [IpencraBneHne  3aBUCHUMOCTEM — MEXIY
MEXY MEXAy BeJIMYMHAMU B BHJE | BEIUYMHAMU B Buje (GopMyi. Beruncienus
BEJIMYMHAMU. bopmy. Beruucnenus o | no gpopmynam.
dbopmyam. [Ipsimass mponopuMOHaNbHAs 3aBUCHMOCTD:
[Tpsimas MPONOPIMOHANIbHAS | 3a/laHUE bopmynoii, K03 puneHT
3aBUCUMOCTb: 3a/laHK€e | IPONOPLMOHAIBHOCTH; CBOMCTBA. [Ipumepsl
bopmyoi, KO3(pPUIMEHT | MPIMONPONOPIUOHATIBHBIX 3aBUCUMOCTEH.
MIPONOPLIMOHAIBHOCTH; CBOMCTBA. | OOpaTHas MpONOpLUUOHANIbHAS 3aBUCHMOCTD:
ITpumepsl 3agaHue GpopmyIioit, koapduuueHT oopaTHOI
MPSIMOTIPOTIOPLIMOHAIIBHBIX MPOIOPLIMOHAIBHOCTH; CcBOMCTBa. [Ipumepsl
3aBUCHUMOCTEH. 00paTHBIX IPONOPLHMOHATIBHBIX
OOpatHass  mpomopUMOHANbHAS | 3aBUCUMOCTel. Pemienue 3amad Ha IpsSIMYyIO
3aBUCHUMOCTH! 3aJJaHu€ | IPONOPLUOHAIBLHOCTD " o0paTHyo
bopmyoii, KO3 (ULUEHT | IPONOPIUOHATIBHYIO 3aBUCUMOCTH

00paTHON MPONMOPLUOHATBHOCTH;
cBoiictBa. Ilpumepsl 0OpaTHBIX
IIPONOPLIMOHAJIBHBIX
3aBUCHMOCTEHN.

PEINEHME TEKCTOBBIX 3AJIAY

3amaun Ha Bce | Pemienme — TeKCTOBBIX — 3ajad | PemieHue TEKCTOBBIX 3a/1a4 apu(METHYECKUM
apupmeTHueckue | apupMETUYECKUM croco0oM. | cmocoboM. Hcmonb3oBanue TabmuL, cxem,
JEUCTBUS Hcnonb3oBaHue TabNuUI, CXeM, | YepTex e, APYrux CpeAcCTB MpenCTaBICHUS
4epTeXeW,  JAPYruX  CPEICTB | JaHHBIX IIPU PELICHUH 3a1a4H.
MpPEJICTaBICHUs]  JAaHHBIX  IMpU
pELIEHNN 3aJa4H.
3agaun Ha | AHaIM3 BO3MOJKHBIX CHUTyalui | AHaIM3 BO3MOJKHBIX CHUTyallMil B3aUMHOIO
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JBHKCHHE,
paboty U
HOKYIIKH

B3aMMHOTO PacIoIOXKEHUS
OGBGKTOB HpI/I X JABHXKXCHHU,
COOTHOILICHUS 00BEMOB
BBIIIOJIHAEMBIX pabot npu
COBMECTHO# pabore.

pacmojokeHus 00bEKTOB NIPH HX JBMKCHUH,
COOTHOIIIEHUSI 00BEMOB BBINIOHIEMBIX PabOT
MIPU COBMECTHOM paborTe.

3ajaun Ha YacTH,
JIOJIH, TIPOIICHTHI

Pemenue 3amay Ha HaxOXIECHUE
YyacTH 4YHcCJIa M 4Yucjia II0 €ro

Pemenue 3aga4u Ha HaXO0XKACHHE YAaCTH YHCa
M 4ucCJia I10 €ro 4aCctu

yacTu. Pemenue 3amau  Ha | Pemienne 3amay Ha  MPOLEHTHI,  JIOJH,
MpoLEeHTHl U aonu. [IpuMeHeHue | MpUMEHEHHEe MPONOPLUIl HpH  PELICHUH
MPONOPIUI TPYU PEUICHUU 3a]a4. | 3a/a4.
Jlornyeckue Pemienne normyeckux 3amad. | Pemenue  sormyeckux — 3agad.  Pemienue
3a7a4u Pemenne normueckux 3amad C | JOTHYECKUX 3alad € MOMOIIbI0 Tpados,
MTOMOIIIBIO TpadoB, TAOIHII. TaOJINLI.
OcHoBHbIE OcHOBHBIE MeTOABI  peuieHus | ApudmMeTnueckui, anreOpanvdecKuid,
METOJIbl PEIICHUS | TEKCTOBBIX 3agad: | mepedop BapHaHTOB. [lepBuunbie
3a/1a4 apudmeTHIecKui, IPEJICTABJICHUS O JAPYTUX METOJAAX PEIICHUS
anreOpanvecKui, nepebop | 3amay  (reoMeTpuvecKue W rpaduyecKue
BapHAHTOB. [TepBUdHBIC | METOIBI).
MIpeICTaBICHUS 0 JIPYTHUX
MeToax petieHus 3a1a4

(reomeTpuyueckue u rpaduueckue
METO/IbI).

Copepxanue yueoHoro npeamera «I'eomeTpusi».

TEMBI By KUK HAYIHTCH: BbIIyCKHUK NOJYYMT BO3MOKHOCTH
HAYYHUThCH:
I'EOMETPUYECKUE ®UT'YPbI
IIpsiMbIe U yIIIBI I'eomerpuyeckas ¢urypa. | 'eomerpudeckas ¢urypa. BHyTpeHH:,
dopmMupoBaHuEe MpPEICTaBICHUM O | BHEIIHAs 0OJacT (QUrypsl, IpaHHULA.
MeTaIpeaMETHOM noHATUM | JIuHMM u  o0nacTh Ha  IUIOCKOCTH.
«purypar. Boinyknas u  HeBbIyKJIasgs — (QUIYpBHI.
Touka, nMHMS, OTpe30K, mpsmasd, | [Inockas u Hemockast pUrypsl.
Jay4, JIOMaHasi, IUIOCKOCTb, Yroi, | Beinenenue CBOMCTB 00BEKTOB.
OuccekTpuca yria u ee cBoiictBa, | PopmHupoBaHue MIpeACTaBICHUI 0
BUJbl  YIJIOB, MHOTOYI'OJBHUKH, | METAIPEAMETHOM HOHSTUHU «pUTypar.
KpYT. Touka, OoTpe3ok, NpsiMas, JIyd, JOMaHas,
OceBas CUMMETpHUs | IUIOCKOCTh, YToJl, OUCCEKTpHUca yria u ee
F€OMETPUYECKUX ¢duryp. | cBOMCTBa, BUABI YIJIOB, MHOTOYTOJIbHUKH,
IlenTpansHas CUMMETPHS | OKPYKHOCTb U KPYT.
reoMEeTpUYecKuX (puryp. OceBas CUMMETpUSI T€OMETPUUYECKUX
¢buryp. IlenTpanbHas CUMMETPUS
reoMeTpHUecKuXx (huryp.
TpeyrosbHUKH Tpeyronbauku. Beicota, Menmana, | TpeyronbHuK. CymmMma YIJIOB
OuccekTpuca, CpPEIHssl  JIMHUA | TPEYTOJIbHHUKA. PaBHOOEApEeHHBIH
TpeyrojibHuKa.  PaBHOOEApEHHBIN | TPEYrOJbHUK, CBOWCTBA M MPHU3HAKU.
TPEYroJIbHUK, €ro CBOMCTBAa U | PaBHOCTOpOHHUM TPEYrOJIbHUK.
MIPU3HAKHU. PaBHOCTOpOHHMIT | MenuaHsl, OMCCEKTPUCH, BBICOTBI
TPEYrOJIbHUK. [IpssMOYTONIBHBIN, | TPEYTOJIBHUKOB. 3aMeUaTelIbHbIE TOUKH B
OCTPOYTOJIbHBIM, TYHNOYTOJIBHBIN | TPEYTOJIbHUKE. HepasenctBo
TPEYroJIbHUKUA. BHeIIHUWE  yIvIbl | TPEYrOJbHUKA.
TPEYTOJIbHUKA. HepasenctBO
TPEYrOJIbHUKA.
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I'EOMETPUYECKUE
OTHOUIEHW A
PaBencTBo ¢uryp CBolicTBa paBHBIX TPEYroJbHUKOB. | CBOMCTBA W  MNpPHU3HAKK  PABEHCTBA
IIpu3naku pPaBEHCTBA | TPEYrOJIbHUKOB. JlononHuTenbHbIE
TPEYrOJIbHUKOB. IPU3HAKA PAaBEHCTBA TPEYTOJIbHUKOB.
[Ipusnaku paBeHCTBA
11apaJuIeJIOrPAMMOB.
[TapamiensHOCTD IIpusnaku u ceoicrTBa | IIpusHaku M CBOMCTBA HapauIeNIbHBIX
IPSIMBIX NapaJUICIbHBIX MPSAMBIX. AKCHOMA | IPSAMBIX.  AKCHOMa  IapajuIeIbHOCTH
napajuienbHocTy EBximpa. Teopema | EBkimpa. IlepBuuHble mpencraBieHus o
Qaireca. HECBKIUAOBBIX reoMerpusx. Teopema
Qareca
[lepnenaukynsipusie | [Ipssmoit  yron. Ilepnenaukynsap k | [Ipssmoit  yronm.  Ilepnengukynsap K
[psIMBIE npsimoi.  HaknonHas, npoekuusd. | npsimoil. CepeuHHBINA NMEPIEHIUKYIIpP K
CepenVHHBIA  MEPHEHIUKYIAp K | oTpe3ky.  CBoWcTBAa W IPU3HAKHU
orpe3ky. CBoiicTBa M NpPHU3HAKU | IEPIEHAUKYISIPHOCTH IPSIMBIX.
NEPIEHIUKYJIIPHOCTH. HaksyionHble, IPOEKIMH, UX CBOWCTBA.
I'EOMETPUYECKUE
[TOCTPOEHUA
I'eomeTpuueckue I'eomerpuueckue mnocrpoenus mus | ['eomerpuueckue IIOCTPOCHHUS JUISL
IIOCTPOEHUS C | WIUTFOCTpALUU CBOMCTB | WIUIIOCTPALlUA CBOWMCTB T'€OMETPUYECKUX
HOMOILBIO LUPKYJS | TEOMETPUYECKUX (UTYP. ¢uryp.
Y JIMHEVKN NHcTpyMeHTBI U1t 1OCTpoeHuM: | ITHCTpyMeHThI JUIs IIOCTPOEHUM.
LUpPKYyJdb,  JIMHEHKa,  yroiabHUK. | Llupkyis, 1uHelKa.
IIpocreiimune noctpoenus nupkyiaeM | Ilpocreiimme mocTpoeHHMs LHUPKYJIEM H
u JIMHEUKOM: MIOCTPOCHHUE | IMHEUKON: TOCTPOCHHE OMCCEKTPHUCHI
OHCCEKTPUCHI yria, | yria, NepueHIuKyisipa K NpsAMOM, yria,
NEPNEHIUKYJIApa K NPAMOH, YIJa, | paBHOTO JaHHOMY.
PaBHOIO TaHHOMY, [locTpoeHne TpPEYroJpHUKOB IO TPEM
IlocTpoeHne  TpEyroJbHUKOB IO | CTOPOHAM, IBYM CTOPOHAM M YIUIY MEXIY
TpEM CTOPOHAM, JBYM CTOPOHAM M | HUMH, CTOPOHE M JBYM HPHWIEKAIIUM K
yIIy MEeXAy HUMH, CTOPOHE U JBYM | HEH yriam, [0 IPYrUM JIEMEHTAM.
MIPUIIEKAINM K HEH yIJIaMm. Jlenenue oTpe3ka B JAHHOM OTHOILICHHH.
Jenenne  orpeska B gaHHOM | OCHOBHBIE METOJBl PEIIECHUs 3aJad Ha
OTHOILICHHUU. MIOCTpOEHHE (METOJT TE€OMETPUUYECKUX
MECT TOYEK, METOJ IapajlleIbHOro
IIEpeHoca, METOJ CUMMETPUH, METOJ
o00us).
Oransl pelieHus 3a1a4 Ha HOCTPOEHUE.
8 KJacc
Copneprkanue yueOHOro rnpeamera «Anredpay.
TEMEI BRIy CKHUK HAYHTCS: BpINyCKHUK MOJYYHT BO3MOKHOCTH
HAYYNThCH:
NPPAIIMOHAJIBHBIE BBIPAYKEHM A
KBanpatHbie Apudmernueckuii KBaJIpaTHBIN | ApudMETHUECKU KBaJpaTHBIH KOPEHb.
KOpHU KOPEHB. [IpeobpazoBanue | JlomycTuMble 3Hau€HHs] TEPEMEHHBIX B
BBIpaXECHHUI, COJIepXKAIIMX | BBIPAKEHUSAX, coZiepKanIux
KBaJpaTHblE KOPHU: YMHOXXEHHUE, | apuPMETUYeCKHe KBaJpaTHbIE KOPHH.
JielieHre, BbIHECeHHe MHOXUTeNs u3- | [IpeoOpa3oBanue BBIPAKECHH,
[IOJ ~ 3HAaKa  KOpHSA,  BHECCHHUE | COACPIKALIUX KBAaIPAaTHbIE KOPHHU.
MHOJKHTEJIS I10J1 3HAK KOPHSL. Kopun n-pix creneneir. Jlomyctumsie
3HAUEHUS] NEPEMEHHBIX B BBIPAKECHMUSIX,
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COJlepKallMX KOPHU N-bIX CTEMEHEH.
[Tpeobpa3zoBanue BBIPAXCHHH,
coJiepKalliuX KOPHH N-bIX CTENEHEH.
CreneHp ¢ palMOHaJIbHBIM I10KA3aTEIEM.
[IpeoOpazoBanue BBIPAKEHHIA,
COJIepKallluX CTENEHb C palMOHAIbHBIM
MIOKA3aTEeJIeM.

YPABHEHIA 1 HEPABEHCTBA

PaBenctBa UucnoBoe paBenctBo. (CBoiicTBa | YucnoBoe PaBEHCTBO. CaoiicTBa
YUCJIOBBIX PABEHCTB. PaBEHCTBO C | YUCIOBBIX  PaBEHCTB. PaBeHCTBO ¢
TIEPEMEHHOM. TIEPEMEHHOM.
YpaBHeHUs Ilonsitue ypaBHeHuss U KopHs | [loHATHE ypaBHEHUS U KOpHsS ypaBHEHWS.
OJIHOM YpaBHEHUS. [IpencraBnenue o | [IpencraBienne 0  PaBHOCWIBHOCTH
IIEPEMEHHON PaBHOCWJIBHOCTHU YPaBHEHUH. | ypaBHEHUN U YPABHEHUAX-CIICACTBUSAX.
Ob6nacte ompeneneHust ypaBHeHus | [IpenctaBieHne o paBHOCHMJIBHOCTH Ha
(obsacTp  ONYCTUMBIX  3HAYEHWUM | MHOXECTBE. PaBHOCHIIBHBIE
MIEPEMEHHOI). npeoOpa3oBaHus YpPaBHEHUN.
Meronsl MeTobl paBHOCHIIBHBIX TTPe0Opa3oBaHui,
pelieHus METOH 3aMEHBI MIEPEMEHHOM,
YpaBHEHUN rpapuueckuii  Meton. Mcmonb3oBaHue
o CBOICTB  (yHKUMII  TpU  pelIeHUU
YPABHEHUHN, HCIIOJIb30BAHUE  TEOPEMBI
Buera s ypaBHeHUI CTENEHU BbILIE 2.
JIuneiinoe Pemienne nmHEMHBIX  ypaBHEHHM. | Pemenue JIMHENHBIX YpaBHEHUM.
ypaBHEHUE Jlunelinoe ypaBHeHue ¢ napamerpoM. | KonnuectBo KOpHEH JIMHEWHOT O
€ro KOpHU KosmnuectBO  KOpHEW  JIMHEHMHOrO | ypaBHEHHs. JIMHEWHOE ypaBHEHHE C
ypaBHeHus. PemieHune  JNMHEHHBIX | MapaMeTpoOM.
YPaBHEHUH C IapaMETPOM.
KBanpatHoe KBanparusle ypaBHeHusa. Hemnosnble | JIMCKpUMUHAHT KBaJpaTHOIO ypaBHEHMS.
ypaBHEHUE KBaJIpaTHbIE ypaBHeHus. | opmyna KOpHEHN KBaJpaTHOIO
€ro KOpHHU JuckpuMuHaHT KBaJIpaTHOTO | ypaBHEeHMsI. KolndyecTBO NE€NCTBUTENBHBIX
YpPaBHEHMUS. dopmyina KOpHEH | KOpHEH KBAJIPaTHOTO YPaBHEHHS.
KBaJpaTHOro YypaBHeHusd. Teopema | Pemienue KBaJpaTHBIX YpaBHEHUM:
Buera. Teopema, oOpaTHasi Teopeme | rpaduUeCKuid METO[T pelieHus,
Buera. Pewenne KBaJPaTHBIX | UCIIOJIb30BaHUE bopMmyIb JUISL
YpaBHEHUN:UCIIOJIb30BaHNE (OPMYJIbI | HAXOXKACHUS KOpHEH, pa3jokeHHe Ha
JUTSt HaXO0XJACHHUS KOpHEH, | MHOXXUTEIH, noaoop KOpHEH c
rpadguueckuii  MeTOojJ  pEIIEHHs, | UCIOJIb30BaHUEM TEOPEMBI Buera.
pasyioKeHUe Ha MHOXHTENH, moadop | bukBangpaTHble ypaBHEHHs. YpaBHEHHMS,
KOpHEH C MCIOJB30BAaHUEM TEOPEMBI | CBOJUMBIE K JIMHEWHBIM M KBaJpPaTHBIM.
Buera. Konunuectso KopHel | KBagpaTtHoe ypaBHEHHe C IapameTpoM.
KBaJIPaTHOTO yYpaBHEHUS B | Pemenne  mpocTedMmmx ~— KBaapaTHBIX
3aBUCUMOCTH OT €70 JUCKPUMHUHAHTA. | ypaBHEHUH C TmapaMmerpamu. Pemienue
bukBanpaTHble YPAaBHEHUS. | HEKOTOPBIX THIIOB YypaBHeHUMH 3 u 4
VYpaBHEHUs], CBOAUMBIE K JIMHEWHBIM | CTEIICHMU.
51 KBaJPaTHBIM. KBagparusie
YPaBHEHUS C IAPAMETPOM.
HpoGHo- Pemenue  mpocreiimux — apoOHO- | Pemenue JTPOOHO-PAIIMOHATIEHBIX
palMOHAJIbHBIE | JIMHEMHBIX  ypaBHEHWH. PemeHue | ypaBHEHUN.
YpaBHEHUSA JIPOOHO-PAIIMOHATILHBIX YPaBHEHUH. [Ipocreiimue HAPpAUOHAIIBHBIE
Meronpl  pewienus  YpaBHeHHH: | ypapuenus suna: /f(x) = a ; /f(x) =
METO/IbI § PaBHOCHIIBHBIX W W ux pememme. Pememme
npeoOpa3oBaHuil, MeTOJ  3aMEHBI .
MPPALMOHAIIBHBIX YpaBHEHUI BHJIA

MepEeMEHHOM, TpadUIecKuid METO/I.
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Hcnonp3oBaHne CBOWCTB (DYHKIIHI
IIPU PELLIECHNUN YPAaBHCHUM.

[Ipocreiimue HMppaloOHAIIbHbIC
ypaBHEHUS BUJA Vi) =a,

Vi) =g().
VYpaBHeHus Buga X = a. YpaBHEHHUS
B LIEJIBIX YUCJIAX.

V() =g).

CUCTEMBI YPABHEHUM
VYpaBHeHue ¢ | JIuHelWiHOe ypaBHEHME C  JBYMsd | YpaBHEHUE C JBYMsl IIEPEMECHHBIMH.
JIBYMsI IIEPEMEHHBIMH. IIpsamas Kak | Pemienne ypaBHEHUN B ILENBIX YHCIAX.
NEpEeMEHHBIMH. | Tpaduveckas uHTepnperauus | Jluneitnoe ypaBHEHHUE c JIBYMs
JUHEMHOIO YPaBHEHHs C JBYMs | IEPEMEHHBIMH. I'paduueckas
[IEPEMEHHBIMM. MHTEpIpETalys JIMHEHHOIO YPaBHEHHMS C
JBYMsI IIEPEMEHHBIMHU.
IIpencrasnenue 0 rpaduuecKoit
UHTEPIIPETALUU IIPOU3BOJILHOTO
YpaBHEHUs C JByMS IEPEMECHHBIMH:
JIMHUM HA IJIOCKOCTH.
Cucremsl Ilonsitne  cucremel  ypaBHeHul. | [lonsaTtne cucrembl ypaBHeHuil. Pemienue
ypaBHEHUU Pewienue cucremsl ypaBHEHUN. CHCTEM ypaBHEHHUM.
Merons! pemieHus cucreM JuHenHbIX | [Ipencrasinenne O  pPaBHOCUJIBHOCTHU
YPaBHEHHUH C JBYMs IIEPEMEHHBIMH: | CUCTEM YPABHEHMM.
rpaduueckuii METOJ, MeToXl | MeToapl pelIeHUsT CHUCTEM JIMHEHWHBIX
CJIOKEHMSI, METOJI IIOICTAHOBKHU. YpPaBHEHHH ¢ JByMsd II€PEMEHHBIMU
Cucrembl JHMHEHHBIX YpaBHEHWH C | rpaduyeckuii METON, METOJ| CIIOKEHHS,
[1apaMETPOM. METO[ IIO/ICTAHOBKH. Komnnuectso
pPELICHUI CUCTEMBI JIMHEWHBIX YPaBHEHUM.
Cucrema  JHMHEWHBIX  YpPaBHEHMH C
IIapaMeTPOM.
CucremMpl  HENMHEWHBIX  ypaBHEHUM.
Meroasl pelieHuss CUCTEM HEJTWHEHHBIX
ypaBHeHul. Meron  neneHus, MeTox
3aMeHbl  nepeMeHHbIX.  OmHOpOaHbBIE
CUCTEMBI.
HEPABEHCTBA
HepasencrBa Yucnossle HepaBeHcTBa. (CBolicTBa | UnciaoBbie HEpPaBEHCTBA. CaolicTBa
YUCJIOBBIX HepaBeHCTB. IIpoBepka | 4MCIOBBIX HEPaBEHCTB. [IpoBepka
CIIPaBEUIMBOCTH  HEPABEHCTB IIPU | CIIPaBEIMBOCTH HEPaBEHCTB pu
3a/IaHHBIX 3HAYEHUSX [IEPEMEHHBIX. 3a/IaHHBIX 3HAYECHUAX [IEPEMEHHBIX.
HepaseHctBo c nepeMeHHOH. | HepaBeHcTBO ¢ mepemeHHol. Ctporue u

Ctporue u HeCTporue HEpPaBEHCTBA.
OO6nacTp oIpeaesieHUus] HepaBEeHCTBA
(o0macTh  JOMYCTUMBIX  3HAYCHHI
HEPEMEHHOI).

Pelienue TMHEHHBIX HEPABEHCTB.
KBazpaTHOE HEpaBEeHCTBO U  €ro
pemeHus.  PemieHue  KBaJpaTHBIX
HEPABEHCTB: HUCIIOJIb30BAHUE CBOICTB
u rpaduka KBaJpaTUYHON (YHKIUH,
METOJI UHTEPBAJIOB. 3aIIUCh PELICHUS
KBaJIpaTHOT'O HEPABEHCTBA.

Pemenne  menmplx W ApoOHO-
paloHaIbHBIX HEPABEHCTB METOJIOM

HECTpOTrue HepaBeHCTBa. JlokazaTenbCTBO
HepaBeHCTB. HepaBeHCTBA 0 cpenHux IS
JIBYX YHCEN.

[loHssTHE © pelIeHMHM  HEpPaBEHCTBA.
MHO0kK€ECTBO pelIeHUH HEPABEHCTBA.
[IpencraBnenue O  pPaBHOCWJIBHOCTH
HEpPABEHCTB.

JInHetHOE HEPABEHCTBO U MHOKECTBA €T0
peLIeHHUI. Pemenue JIMHENHBIX
HEpPAaBEHCTB. JIMHENHOE HEPAaBEHCTBO C
MapaMeTPOM.

KBagpatHoe HEpaBEHCTBO U €ro pelieHHUs.
Pemenue KBaJIPaTHBIX  HEPaBEHCTB:
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MHTEPBAJIOB. UCTOJb30BaHUE CBOMCTB M  rpaduka
KBaJpaTU4HOMN byHk1MY, METOJ
WHTEPBAJIOB. 3anuch peleHus
KBaJIpaTHOI'O HEPABEHCTBA.
KBazpaTHOE€ HEpPaBEHCTBO € MAapaMETPOM
U €T0 pelIeHHE.
[Ipocretimue HUppalvoOHaIbHbIC
HepaBeHCTBa Bujia: +/ f(x) > a ;+/f(x) <
a;f) >g(0.
OOO0OUICHHBI METOA HWHTEPBAJIOB IS
pELICHUs] HEPABEHCTB.
Cucremsl Cucrembl HepaBeHCTB ¢ 0onHOH | Cucremsl HEPaBEHCTB c OJIHOU
HEpPABEHCTB nepeMeHHou.  PemieHue — cHCTEM | IEPEMEHHOM. Pemenue CHUCTEM
HEPAaBEHCTB C OJHOM IIEPEMEHHON: | HEPAaBEHCTB C  OJHOM  IIEPEMEHHOM:
JMHENHBIX, KBaJIpaTHBIX. | JINHEHHBIX, KBaJIpaTHBIX, JIpoOHO-
N300paxeHne peleHuss CHCTEMBbI | pallMOHAJIbHBIX, UPpaLMOHATIbHBIX.
HEpaBEHCTB Ha YUCIOBOM mnpsmoi. | M3o0paxenue peleHus CHUCTEMBI
3anuch pelieHus CUCTEMBI | HEPaBEHCTB Ha YHMCIOBOM MpAMOM. 3anuch
HEPABEHCTB. pEILIEHUs] CUCTEMBI HEPABEHCTB.
HepaBeHCTBO € JByMs I€pEMEHHBIMHU.
IIpencraBineHue O peLICHUM JHMHEWHOIO
HEPABEHCTBA C JBYMSl II€pEMEHHBIMHU.
I'paduueckas UHTEPIIPETALNSA
HEPABEHCTBA C JBYMSl I€pEMEHHBIMHU.
I'papuueckuii MeToJ pelIeHUs CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMU.
OYHKINN
3aBHCUMOCTh [TpencraBnenue 3aBucumocrelt | [IpencraBinenne 3aBUCHUMOCTEM  MeEXIy
MEXY MEXJly BeIMYMHAMH B BUJE QOpPMYJ. | BEIMUYHHAMU B BUJIE dhopmyL.
BEJIMYNHAMU. Beruucnenus no gpopmysam. Brruucnenus no gpopmyinam.
IIpsmas nponopuuoHanbHas | [Ipsamas NIPONIOPLUOHATIbHAS
3aBHCUMOCTB: 3ajJaHue (HOpMyJIoH, | 3aBUCUMOCTb: 3a/laHue dbopmyoii,
KO3 UIIUEHT ko3 duLreHT MIPONOPLUHUOHAIBHOCTH;
IIPONOPLUOHAIBHOCTH; CBOICTBA. | CBOWCTBA. [Tpumepsr
[Tpumeps! NPSIMONIPONOPIUOHATIBHBIX | IPSIMOIIPONIOPLIMOHAIBHBIX 3aBUCUMOCTEH.
3aBUCUMOCTEMN. Ob6parHnas IIPONIOPLIMOHANIbHAS
3aBUCHUMOCTb! 3a/1laHue bopmyIoii,
Ob6parHas IPONOPLUUOHATbHAS | KO PUIIHMEHT oOpaTHOH
3aBUCHUMOCTB: 3aJaHue (OpMyJIOH, | MPONOPLHUOHAIBHOCTH; CBOICTBA.
KO3 PULIHEHT oOpartHo#i | [IpuMepsl 0OpaTHBIX MPONOPLHOHATBHBIX
MIPONOPLIUOHAIBHOCTH; CBOMCTBA. | 3aBUcuMoOcTeld. Pemenme 3amau Ha
[Tpumepst OOpaTHBIX | MPSAMYIO MPOMOPLHUOHAIEHOCTD u
POMOPLHUOHATIBHBIX 3aBUCUMOCTEH. | 0OpaTHYIO IIPONOPLIHOHAIBHYIO
3aBUCHUMOCTH
[TonsiTne JexapToBbl KOOpAUHATHI Ha | [Ionarue 3aBUCHMOCTH
byHKIIT IJIOCKOCTH. ®opmuposanue | IIpsmoyronbHas cucreMa  KOOpIMHAT.
IIpeACTaBIeHU O MeranpeaMeTHoM | DopmupoBaHue MIPEACTABICHUI 0
HNOHATUH  «KOOpAMHATBD. CrocoObl | MeTanpeIMeTHOM MOHATHH
3aJaHusl (YHKIMM: aHATUTHYECKUH, | «KOOpAUHATHI». ['paduk 3aBUCHMOCTH.
rpa¢pudeckuii, Tabmuunbld. ['padpux | OyHKIUSA
¢byuknun.  IIpumepsr  dynxuui, | CriocoOsl 3a/1aHUS GyHKIMI:
MOJIy4aeMBIX B IpoLecce | aHAIUTUYECKUH, rpaduuecKui,

HCCJIICOOBAHUA PA3JIMYHBIX PCAJIbHBIX

tabnmmunbiid. ['paduk Gyskmuu. [Tpumeps
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IPOLIECCOB W peImIeHHA  3a/ad.
3HayeHne  (QYHKIMM B TOYKE.
CgoiicTBa byHKIMIHA: o0JacTh
OTIpeieNIeHus], MHO)KECTBO 3HAYCHHUH,
HYJIH, IPOMEXYTKH
3HAKOMOCTOSIHCTBA,

YEeTHOCTH/HEYETHOCTh, TPOMEKYTKU
BO3pacTaHus u yObIBaHUA,
HanOobIIee " HanMeHbIIIee

3HayeHus. VccrnenoBanue QyHKIUU
1o ee rpaduky.

[IpencraBienue 06 acCHMOTOTAX.
HenpepsiBHOCTE (pyHKITMH. KycouHo
3a/laHHbIe QYHKIIUU.

GyHKIUH, TMONydaeMbIX B IIpolecce
HCCIEAOBaHUsl PA3JIMYHBIX TIPOLECCOB H
peuieHus 3anad. 3HaueHHe (GYHKIUU B
touke. CBoiicTBa (yHKUUA: 00JIACTH
onpejeNieHus, MHOXXECTBO  3HAuYCHUH,
HYJIM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
YeTHOCTh/HEYETHOCTh,  BO3pacTaHue U
yObIBaHUE, TPOMEKYTKH MOHOTOHHOCTH,
HauOosblllee U HaMMEHbIIEe 3HaueHUE,
MePUOANYHOCTh. MccrnenoBanue GyHKITUN
1o ee rpaduky.

JIuneitnas Cgoiictea wu rpaduk nuHeiHOW | CBOMCTBA, rpaduk. VYrnoBoit
byHKIMS ¢ynkuuu. YrioBod koddduuueHt | koappunuent npsmoi. Pacmonoxxenue
npsaMoil. Pacnonoxenue rpaduka | rpapuka  JTUHEHHON GyHkuuu B
JMHEWHOW (YHKIIMH B 3aBHCHMOCTH | 3aBUCHMOCTH OT €€ K03 (HUIIMEHTOB.
oT ee yriaoBoro kodpduuuenta u
cBoboaHoro wieHa. HaxoxneHue
K02 (UIIMEHTOB JIMHEUHOU (HYHKIIUU
o 3aJaHHBIM YCIIOBHSM:
OPOXOXKJICHUE TPsAMONM uepe3 JBe
TOYKU C 3aJJaHHBIMH KOOPAMHATAMH,
IPOXOXKJICHHUE IPAMOM yepe3 JaHHYIO
TOYKY M [apajuleIbHOM  JTaHHOU
TIPSIMOMU.
KBanparuunass | CoiictBa u rpaduk kBagpaTuuHoi | CBOHCTBA. [TapaGoua. [Toctpoenue
byHKIMSA ¢ynkuuu (mapabona). I[loctpoenue | rpaduxa KBaJIpaTU4YHON byHKIMN.
rpaduka kBagpatuuHon GyHkuuu mno | [lomoxkenue  rpaduka  KBagpaTHUHOU
TOYKaM. Haxoxnenue Hyne# | QyHKIMM B 3aBHCHMOCTH  OT €€
KBaJpaTUYHON (PyHKLIMH, MHOXeECTBa | Koa(uiueHToB. Vcnonp30Banne CBOMCTB
3Ha4YeHUH, MPOMEXYTKOB | KBaJpaTUYHON (DYHKIMM Ui peleHUs
3HAKOMOCTOSIHCTBA, ~ TPOMEXYTKOB | 3ajad.
MOHOTOHHOCTH.
Ob6patnast CsoiicTBa byHKIH y = X | Cpoiicrea byHKIHH Y = K, I'unepboia.
IIPONOPLUOHAIIB x x
['unep6omna. [IpencraBnenue o6 acUMNTOTaX.
HOCTh
Crenennas CgoiictBa. Kybuueckas napadoa.
byHKIISA c|—
IIOKa3aTesem 3
I'paduxu [TpeoOpa3zoBanue rpaduka DyHKIUKM Y = Vx, y = Vx, y = |x|. Ux
yHKkImi. bynxmuu y = f(x) ans nocrpoenus | cpoifctea 1 rpapuku.  CremeHHas
rpapukoB  QYHKIMH BUJa Y = | QYHKIUS C [TOKA3ATENEM CTEIEHU OOIbIIE
af (kx +b) +c. 3.
Tpabuku  dyHkmmii  y = a +ﬁ, TpeoGpasosanne  rpaduxos  pyncupmii:
3 napajyieNIbHbli  TepeHOC,  CUMMETpPHS,
y=vxy=Vxy=Ixl paETfi)KeHI/Ie/C)KaTI/Ie,pOTan(eHI/Ie. b
[IpencraBnenue HenpepblBHOCT,  (YHKIMM ¥ TOYKH
0 B3aMMHO paspeiBa QyHkumii. Kycouno 3amaHHbBIE
00paTHBIX (GyHKIMU.
GYHKIHSIX.
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Conepkanne yaeOoHoro npeamera «I'eomeTpusi».

TEMBI BRIy CKHHK HAYUHTCS: BbIMyCKHHK  NOJYYMT BO3MOKHOCTH
HAYYHMThCH:

I'EOMETPUYECKUE ®UT'YPbI

Yeteipexyronsuuku | [lapamienorpamm, poMm0, | [Tapamnenorpamm, poM0O, IPSIMOYTOJIBHUK,
IPSIMOYTOJIBHUK, KBaJpar, | kBaapar, Tpaneuus. CBONCTBA U MPU3HAKU
Tparnenus, paBHOOEpEeHHas | Mapajuiesaorpamma, pomba,
Tpaneuus. CBoOWCTBa M INpPHU3HAKU | IPIMOYIOJbHUKA, KBaapata. Teopema
napaJjenorpamma, pomba, | Bapunbona.
IPSIMOYTOJIbHHKA, KBaJpaTa.

MHoroyroinbHUKM | MHOTOYroJbHMK, €ro 3J1€MEHThl U | MHOTOYroJIbHUK, €ro 3JIEMEHTBl U €ro

ero cBoicTBa. Pacmo3HaBaHme
HEKOTOPBIX MHOT'OYTOJIbHUKOB.
BBIHYKJIBIG nu HGBBIHyKJIBIG
MHOTOYTOJIbHUKH. [IpaBunbHBIE
MHOFOYI‘OJIBHI/IKI/I.

cBoiicTBa. I[IpaBHIIbHBIE MHOTOYIOJIBHUKH.
Brinykibie n HEBBIMYKJIbIE
MHOTOYTOJIbHUKH. Cymma YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

OKpy»KHOCTb, KpyT

OKpy’>KHOCTb, KPYI, UX 3JEMEHTHI
U CBOMCTBA; LIEHTPAIbHBIE H
BIMcaHHble yrubl. KacarenbHas u

CEeKyllass K OKPYXKHOCTH, HX
CBOMCTBA. Bnucannsie Hu
ONMCAHHBIE  OKPYKHOCTH IS
TPEYrOJIbHUKOB,
YEThIPEXYTOJIbHUKOB, MPAaBUIbHBIX
MHOT'OYTOJIbHUKOB.

Nx osmemeHTHI W CBOMCTBA. XOpAbl H
CeKyllne, ux cpoiicTBa. KacarenbHble U ux

CBOMCTBA. HeHTpaHBHBIG N BIIMCAHHBIC
YIJIBL. Brmcannbsie )51 OITMCAaHHBIC
OKPY’KHOCTHU JJIA TPEYTrOJIbHUKOB.

Brnucannele M onMcaHHbIE OKPYKHOCTH
JUIL 4ETBIPEXYTOJBbHUKOB. BHeBIMCaHHBIE
OKPYKHOCTH. PagukanpHas oCb.

@urypsl B
MPOCTPAHCTBE
(0OBbEeMHEIC Tena)

MHOrorpaHHuK ¥ €ro 3J€MEHTHI.
Ha3zpaHuss  MHOIOrpaHHMKOB €
Ppa3HBIM ITOJIOKEHUEM u
KOJIM4eCcTBOM rpaHeit. IlepBuunsie
NPEACTABICHUST O  NHUPAMUJIE,
napaijenenunene, npusme, chepe,

MHOFOFpaHHI/IK u €ro DJICMCHTHI.
Ha3BaHusi MHOTOTpDaHHMKOB C DPa3HBIM
IHOJOXKECHUEM U KOJIHUYCCTBOM FpaHeﬁ.
[lepBuuHbBIE TPEICTABICHUS O TTHPAMHJIAX,
napajuiesienunenax, —npusmax,  cdepe,
mape, MUINHIPEe, KOHYCe, UX DJIEMEHTaX U

miape, IWIMHAPE, KOHYCE, HX | IPOCTEHIINX CBOWCTBAX.
DIIEMEHTaX U IIPOCTENIINX
CBOMCTBAX.
I'EOMETPUYECKHWE OTHOILIEHWA
[Tono6ue [TponopunonanbHble oTpe3ky, | [IponopuuoHanbHble  OTpe3KH, Mog00He
nonodbue  ¢uryp.  IlogoGHsle | puryp. [Tono6ubIe TPEYTrOJIbHUKH.
TPEYrOJIbHUKHU. [Tpusnaku | [Ipu3Haku  mogoOMst  TPEYrOJIbHHUKOB.
nooous. OTtHo1eHue miomaaei mogooHbIX Guryp.
B3anmHuoe B3anMHoOe pacnonoxkeHue npsAMoi | BzammHoe — pacronokeHne NpAMOd U
pacrosaoXeHue u OKpPY>KHOCTH, JBYX | OKPYKHOCTH, ABYX OKPY>KHOCTEH.
OKPY’KHOCTEH.
N3MEPEHNMA N BBIYMCIIEHMA TEOMETPMYECKMX BEJIMYNH
Bennunnabt [Tousitue  Benmuuubl.  [nuHa. | [londarue Benwuuubl. [nuna. M3mepenue
WN3mepenne  uvHbL.  EnuHune! | 1ivHbl. EIUHIB H3MEpEHUS AITUHBL.
u3MepeHust JuyinHbl.  Benwuwna | Bennunna yrima. [pamycHas mepa yria.

yria. ['pagycHas mepa yria.
ITouaTue o miIomIagW IDIOCKOH
burypel W  ee  CBOICTBax.
N3mepenne miomanei. EnuHuIbI
W3MEpEHUS TUIOIIATH.
[IpencraBienue 06 o0bemMe U €ro
cBoiictBax. M3mepeHme oObema.

CuHyC, KOCUHYC M TaHI'€HC OCTPOro yria
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

[lonatue o mIomaaAM IIOCKOH (GUTYpHl U
ee cBoiicTBax. HM3Mepenuwe momaaei.
EnuHuns n3smepeHus 1miomam.

[IpencraBnenue 00 o0Bbeme
MPOCTPAHCTBEHHOW  urypsl U €ro
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Enunauner nsmepeHus 00beMoB.

cBoiicTBax. M3mepenne oobema. EquHutibt
M3MEpEeHUs: 00bEMOB.

BBIYUCICHUA HOCTpOeHI/IIjI;
BBIYHCIICHUE
(paccrosiHuit),

Tpuronomerpuyeckue

yTJIOB,

TPEyroJibHUKE
Tpuronomerpuueckue
TYIIOTO yria.
3JIEMCHTOB
HCITOJIb30BaHUEM
TPUTOHOMETPUUECKUX
COOTHOIICHHI.
IO U

BU/IOB, bopmybl

CpaBHenue u

N3mepenust u | Uactpymentsl st u3MepeHuit u | MacTpymeHTsl  1uist
U | IOCTPOCHUM; M3MEpPEHUE U BBIYHUCICHUE
JUIMH | YTJIOB, JIJUH (paccTOAHMIA), IUIOIIAJEH,
IUIoHIaiel. | BBIUMCIEHHUE 3JIEMEHTOB TPEYTOJIbHUKOB C
(YHKIIUH | UCTIOJIB30BAaHUEM
OCTPOro yria B MPSIMOYTOJIBHOM | COOTHOIIEHUH.

U3MepeHue

(GyHKIMHK | mapajiesiorpaMMa M ero YacTHBIX BHUJIOB,
Boruncnenue | Tpanenuu, ¢dopmyna ['epona, dopmyna

TPECYIrOJIbHUKOB C | IJI0Iaau BBIITYKJIOIO YCTBIPCXYIOJIbHHKA,

®opmyIbl | KPYTOBOTO
TPEYroJbHHUKA, | MPABHJILHOTO MHOTOYTOJIbHHKA.
napajuieiorpaMMa M ero 4actHeix | Teopema
JUIMHBI | TPOWKH.
OKPYXKHOCTH U IUIOHIAJM Kpyra. | COOTHOIICHUS B
BBIYUCIICHUE | TPEYTOJIbHUKE.
wiomaned. Teopema Iludaropa. | pynkuun

M3MEpPEHU |

TPUTOHOMETPHUUECKHUX
[momagn.  @opmyJibl

miomaiaun TPEYroJIbHUKA,

(hopMyIIBI JUTMHBI OKPYKHOCTH U TUTOIIATH
kpyra. [lmomane KpyroBoro cexTopa,
CerMeHrTa. ITmomans

[Tudaropa. [Tudaropossl
Tpuronomerpuueckue

IIPSIMOYTOJIBHOM
Tpuronomerpuueckue

Tynoro  yria.  Teopema

Teopema  CHHYCOB. Teopema | kocunycoB. Teopema CUHYCOB.
KOCHHYCOB.
Pewenne Pemenne TpeyronpHuUKOB. BbluncieHue
TPEYrOJIbHUKOB yrioB. BberuncieHnue BbICOTHI, MEIUAHBI U
— O CCEKTPHUCHI TPEYrOJIbHUKA.
OprorpeyronbHuk. Teopema Iltosnemes.
Teopema Menenas. Teopema YeBsl.
Paccrostauns Paccrosnne Mexny  ToukamHu. | PaccrossHue Mexny toukamu. PaccrosiHue
PaccrossHre OT TOYKM 1O HMPSAMOM. | OT TOYKHU 10 NMpAMOM. PaccTosHue Mexay
PaccrosiHue mexay ¢purypamu. ¢burypamu.
PaBHOBenukne W PaBHOCOCTABIICHHBIE
¢burypsl.
CpolicTBa (aKCHOMBI) JJIMHBI OTpeE3Ka,
BEJIMYMHBI yIJla, IUIOMAAM U oObema
(burypsl.
9 xnacc
Coneprkanue yueOHOro rnpeamera «Anredpay.
TEMBI BhUIyCKHUK HAYSHTCS: BoinmyckHuk NOJIYYUT BO3MO’KHOCTh
HAYYNThCH:
UM CJIOBBIE ®YHKIINUN
[TonsiTne JlexapToBbI KOOpAWHATHI [TonsTHE 3aBUCHMOCTH
byHKIIIN IJIOCKOCTH. ®opmuposanue | [IpamoyronpHas cucrema KOOpJUHAT.
IIPECTAaBICHU 0 MeTtanpeaMeTHoM | DopmupoBaHue IIpeICTaBICHUN 0
MOHATHUM  «KOOPAMHATH). CrocoObl | METapeAMETHOM  MOHSATHH  «KOOPIMHATHD».
3ajaHud  QyHKUMH: aHanuTHueckuil, | ['paduk 3aBUCUMOCTH.
rpaduueckuii, TabmuuHbli. ['paduk | yHkuus

GyHKIHU. ITpumepsl byHKIUH,
MOJTy4aeMbIX B nporiecce
WCCIIEIOBAHMS Pa3IMYHBIX peabHBIX
MpOIIECCOB W peIIeHWs  3ajad.
3HayeHne  (QYHKIMM B TOUKe.
CgoiicTBa hyHKIHI: obJacThb

CrniocoObl  3aianust (GYHKUUN: aHATUTHYECKHH,
rpaduueckuit, TabmuuHblil. ['padux dyHKIUY.
[Tpumepsl (yHKIMHA, MONyYaeMbIX B IpoLEecce
WCCIICIOBAHHSI PA3JIMYHBIX MPOIIECCOB M PEIICHHS
3ajad. 3HayeHHe (yHKUUU B Touke. CBOMCTBa
byHKIMA: 00JacTh OMpEeIeHUs, MHOXECTBO




OIpEJICJIEHUsI, MHOXKECTBO 3HAuU€HWH, | 3HaYECHUH, HYJIH, IIPOMEKYTKH
HYJIH, IPOMEXYTKH | 3HAKOIIOCTOSIHCTBA, YEeTHOCTH/HEYETHOCTD,
3HAaKOIIOCTOSIHCTBA, BO3pacTaHME€ U  yObIBaHHME,  IPOMEKYTKH
YEeTHOCTH/HEYETHOCTh,  MPOMEXKYTKH | MOHOTOHHOCTH, HauOoJbllee ¥ HaMMEHBIIIee
BO3PACTaHMS U yObIBaHUs, | 3HAU€HHE,  MEPHUOAUYHOCTD. HccnenoBanue
HaunbosbIIee u HauMeHblIee | QyHKIMU 1O ee rpaduKy.
3HavyeHus. MccnenoBanue GpyHKIMH 11O
ee rpaduky.
IIpencraBnenue o6 acUMITOTAX.
HenpepsiBHocTs  ynkmun. Kycouno
3aJJaHHble (QYHKIMH.
Jluneiinas CpoiictBa u rpadpuk nuHelHou | CBoiicTBa, rpaduk. VYriaoBoi KodPPHUIHEHT
byHKIIUS byakuun.  YriaoBod  koaddummeHT | mpsamoil. Pacmonoxenue rpaduka  JTMHEHHOMN
npsmoii.  Pacnonoxenune rpaduka | pyHKIHHM B 3aBUCUMOCTH OT €€ K03(hpuimeHTos.
JMHEWHON (QYHKIIMH B 3aBUCUMOCTH OT
ee  yriaoBoro  KodpduIHMeHTa H
cBoOogHOro  wieHa. HaxoxneHue
KOX(QPUIHMEHTOB JTUHEWHOW (QYHKIUH
o 3aJJaHHBIM YCIIOBHUSM:
IIPOXOXKACHUE TMPAMON dYepe3 JBe
TOYKHU C 33aJaHHBIMM KOOpPJMHATaMH,
IIPOXOXKACHUE MPSAMOU Yepe3 AaHHYIO
TOYKY UM MapajuleibHOW  JIaHHOU
IPSIMOM.
KBagpatnunas | CBoiictBa u rpaduk kBaapatuuHoi | CoiictBa. IlapaGoma. Iloctpoenue rpaduxa
byHKIMS ¢bynkuun  (mapaboma). Iloctpoenme | kBagpatuunoit ¢ynkuuu. [lomoxxenme rpaduxa
rpaduka KBaJpaTUYHOM (DYHKIUM IO | KBaApPaTUYHONM (PYHKIMM B 3aBHCHUMOCTU OT €€
TOYKaM. Haxoxnenue HyJe# | KO3 UITEHTOB. Hcnons3zoBanue CBOMCTB
KBaJPaTUYHON (YHKIIMH, MHOXECTBA | KBaJPAaTUYHON (YHKIMM JUIs pELIeHus 3ajay.
3HA4YCHUH, IIPOMEKYTKOB
3HAaKOIOCTOSIHCTBA, POMEKYTKOB
MOHOTOHHOCTH.
OGparHas CaoiicTBa byHKIHH y = X | Croiicraa byHKIIIE Y = k I'unepboa.
IPOITOPITMOHA x x
I'unep6omna. [IpencraBienue 006 acCUMIITOTAX.
JBHOCTb
Crenennas CgoiictBa. KyOuueckas mapabomna.
byHKIIUS c|—
noKasareneMm 3
I'paduku [TpeobpazoBanue rpaguka | dynknun y = Vx, y = Vx, y = |x|. Ux cBoiicTBa
GyHxImi. ysxkmun y = f(x) ana moctpoenus | m rpaduku. CTeneHHas (GyHKIHA ¢ TTOKa3aTeaeM
rpapukoB  QyHKumMi  BuAa Yy = | cremeHu Goubiie 3.
af(kx +b) +c. [Tpeobpa3oBanue rpagukoB bYHKIHIA:
Ipaduxu  QyHKMA v =a + x%, napaniebHbINH NepeHoc, CUMMETpHS,
3 pacTspKeHue/cxaTue, OTpakeHue.
y=vxy=Vry=|x|
[IpencraBnenu HenpepbIBHOCTh (QYHKIMH M TOYKH pPa3phiBa
€ 0 B3aNMHO ¢byukuii. Kycouno 3aganHble QyHKIIHH.
00paTHBIX
GYHKIHSIX.
ITOCJIEAOBATEJIbBHOCTHU U ITPOT'PECCHUN
Hucnossle Uucnosas MTOCJIEIOBATENBHOCTD. | UHCIIOBass ~ mocineqoBaTenbHOCTh.  [Ipumepsl.
nocienosaren | Ilpumepsr YUCIIOBBIX | beckoHeuHble MOCJIeI0BATEIbHOCTH.
BHOCTH. 1ocJieIoBaTeIbHOCTEH. beckoHeunble | Apudmerndeckass NMPOTPEecCUsi U €€ CBOMCTBA.
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Apudmernuec
Kast u
TeOMETPHYECK
asi MPOTPecCHH

MIOCJIEI0BATEIbHOCTH.
Apudmerndeckass TNporpeccuss M ee
CBONCTBA. I'eomeTpuyeckas
nporpeccus. @opmyna oduiero uiaeHa
U CyMMBl N  TEpBbIX  YJIEHOB
apu(MEeTHYECKON M TEeOMETPUUICCKOM
MPOTrPECCUi. Cxonmsmascs
r€OMETPUYECKAsl POTPECCHUS.

I'eomerpuueckas mnporpeccus. CyMMHUpOBaHUE
MEPBbIX YJICHOB apuMeTHUIECKOM u
reoMeTpuyeckol  mporpeccuil.  Cxonsiiascs
reoMeTpruYecKas MIPOTPECCHsL. Cymma
CXOIAIIEHCs  T€OMETPUYECKOW  MPOTPECCHUM.
I'apmoHnyeckuii pan. Pacxomumocts
rapMOHHUYECKOTO pAJIa.

Meton MaTeMaTHUIECKOU AHAYKLWH, ero
MIPUMEHEHHE JUTSL BBIBOJIA bopmyi,
JIOKa3aTeIbcTBA  PABEHCTB U HEPABEHCTB,
penieHus 3a/1a4d Ha 1eJIMMOCTb.

CTATUCTUKA U TEOPH BEPOSITHOCTEU

OnucarensHas
CTAaTUCTHKA

Tabmuunoe u rpadudeckoe
MPEJICTABICHUE JaHHBIX, CTOJI0YATHIC
U KPYroBble JaHMarpaMMbl, rpadukw,
MPUMECHCHHE JUarpaMM W Tpadukos
TUISE OTHCAHUS 3aBHCHUMOCTEM
pEUTbHBIX  BCIIMYWH,  HM3BJICUCHUE
nHpopManuu U3 TaOIUI, JUATPAMM M
rpauKoB. OrnucarenpHbIe
CTaTUCTUYECKUE MOKa3aTeu
YHCIIOBBIX HaOOpPOB: cpenHee
apudmernyeckoe, MenaHa,
HauOoJIbIIICe " HaUMCHbIIICEe
3HAYEHUS. Mepbl  pacceuBaHUS:
pa3Max, IUCHepCHUs W CTaHJAPTHOE
OTKJIOHEHHE.
Crnyuaiinas
N3meHunBOCTH
Pemaromue
3aKOHOMEPHOCTH B
BEJTMYHMHAX.

U3MEHYUBOCTb.
U3MEPEHUSX.
paBuIa.
M3MEHYMBBIX

npu

TabnuuHoe W rpaduuecKkoe IpeICTaBICHUE
JlaHHBIX, CTOJIOYAThle W KPYroBbIE AMATPAMMBI,
U3BJICUEHUE HYKHOW HHpopmauuu. Jnarpammsl
pacceuBanusl. OnucaTelnbHble CTaTHCTUYECKUE
HoKa3aTesu: cpeHee apupmeTuyeckoe, MeiuaHa,
HauOoJIbIlIee U HAMMEHbIIEE 3HAYEHUS YUCIIOBOTO
Habopa. Ortkionenue. CoydaiiHple BBIOPOCHI.
Mepbl paccenBaHMs: pa3Max, JucHepcus U
CTaHJapTHOE OTKJIOHeHue. CBOMICTBa CpPEAHETrO
apumernyeckoro u aucnepcuu. CrydaiiHas
U3MEHYMBOCTb. VI3MEHUMBOCTh NPU HU3MEPEHUSIX.
Pemaromue  mpaBwia.  3aKOHOMEPHOCTH B
M3MEHYMBBIX BEJIMYMHAX.

Crnyuaiinble
coOBITHS

CryvaiiHple OMNBITHI (IKCHIEPUMEHTBHI),
JJIEMEHTapHbIe CIydyalHble COOBITHS

(ucxompr). BepositHocTn
aneMeHTapHbIX CcOObITHI. COOBITHS B
CIIy4alHbIX SKCIEPUMEHTAX u

0JIarOMPUSITCTBYIOIINE DJIEMEHTAPHBIE
coObITHs. BeposTHOoCcTH ciy4aiHbIX
COOBITHH. OnbITH C
PaBHOBO3MOKHBIMHU ~ DJIEMEHTAPHBIMU
COOBITUSIMH. Kmaccnaeckue
BEPOATHOCTHBIE OITBITHI C
WCIIONB30BAaHUEM MOHET, KYOWKOB.
[IpencraBienne cOOBITHI C TTOMOIIBIO

JarpaMm Ditnepa.
[IpoTrBOMNONOXKHBIE COOBITHS,
00beINHEHNE u MepeceueHne
COOBITHIA. IIpaBumno CIOKEHUS
BeposTHOocTe. CiyualiHblii  BBIOOP.
[IpencraBnenune s3kcnepuMeHTa B BUIE
nepeBa.  HesaBucumpie  COOBITHSI.
YMHOXEHHE BEPOSATHOCTEMN
HE3aBUCHMBIX COOBITHI.

Ciy4daiiHble OIBITHI U CITy4yaifHble COOBITHS

Cnyuyaiinbie OTIBITHI (3KCIIEpUMEHTHI),
JJIEMEHTapHbIe CiIydaifHble COOBITHS (MCXOJIBI).
BepostHocTH 35eMeHTapHbIX cOObITUI. COOBITHS
B CITy4aiHbIX JKCIIEPUMEHTAX u
OJIaronpUsTCTBYIOLINE AIIEMEHTapHbIE COOBITHSL.
BepositHOoCcTH  cmy4allHBIX cOObITMH. OmNBITHL €
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Knaccuueckrie ~ BEpOSITHOCTHBIE ~ ONBITHL €
HUCIIOJIb30BaHHUEM MOHCT, Ky6I/IKOB.
[IpencraBieHre COOBITUN C TIOMOIIBIO TUArpamMM
Oitnepa. [TpoTrBOMONMOKHEIE cOOBITHS,

o0beMHeHNEe U TnepeceyeHre coObITuil. [IpaBumiio
CloXeHHUsT BeposTHocTed. CiydaliHbli BBIOOP.
HeszaBucumble  cobObitusa.  IlocnenoBarenbHble
HE3aBUCUMBIE  HCIIBITAHHUS. [IpencraBnenue
JKCIIEPUMEHTA B BHJE JEpeBa, YMHOXCHHUE
BepoATHOCTEN. McnbITaHUsT 1O TEPBOTrO ycrexa.
YcnoBHas  BepoATHOCTh.  Dopmyna  1IOJHOU
BEPOSITHOCTH.
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HOCJ’ICHOB&TCJ’IBHHG HE3aBUCUMBIC
UCIIBITaHUA. Hpe,Z[CTaBJICHI/IC (o)
HE3aBHCHUMBIX COOBITHSX B JKM3HHU.

DJIEMEHTHI
KOMOWHATOpH
KU

[IpaBmiio yMHOXEHMs, IIEPECTAaHOBKH,
¢bakropuan yucia. CoyeTaHus U YUCIIo
COYETaHUH. dopmyna quciIa
couetanuid. TpeyronpHuk Ilackans.
OnmbITBl ¢ OOJBIIMM ~ YHCIIOM
PaBHOBO3MOXHBIX 3JIEMEHTapHbIX
coOBITHI. BpruncieHne BeposSTHOCTEN
B OIBITAX c IPUMEHEHUEM
KOMOMHATOPHBIX Gopmyit. UcnbiTaHus
bepnynmnu.  VYcmex uw Heynmaua.
BepositHocTH  cOOBITHMIT B cepuH
ucnbiTaHui bepnysu.

OneMeHThl  KOMOMHATOPUKU U
bepnynnu

[TpaBuIO yMHOKEHHUS, IEPECTAHOBKHU, (haKTOPHAIL.
Coueranusi U 4YHUCIO CcoOYeTaHUU. TpeyroabHUK
[Tackans u 6unom HerotoHa. OUBITE ¢ OOIBITUM
YHUCIIOM PaBHOBO3MOKHBIX 3JIEMEHTAPHBIX
coObITHH. Bruncienne BeposTHOCTEH B OIBITAX C
NPUMEHEHUEM  3JIEMEHTOB  KOMOWHATOPHKHU.
Hcnbitanus  bepnymm.  VYemex © Heynaya.
BepositTHOCTH COOBITUH B CEpPUU  HCIBITAHUHN
bepnyim.

HUCIIBITaHUA

JIOTIOJTHUTEJIBHBIE T'JIABbI TEOPMUM BEPOSITHOCTEN I MATEMATHUUYECKOU CTATUCTHUKH

['eomeTpuueck CriydaiiHplii  BBIOOp TOUKM M3 (GUIYypHl Ha
ast — IUIOCKOCTH, OTpe3Ka M JAYIM OKPYKHOCTH.
BEPOATHOCTD CayyaiiHpli BBIOOp YHMCIIAa U3 YHUCIOBOIO OTPE3Ka.
Crnyuaiinbie 3HaKOMCTBO co ciydaiHbIMH | JluckpeTHas cilydaiiHas BEJIMYMHA u
BEJIMYUHBI BEJIMYMHAMU Ha IPHUMEpax KOHEYHBIX | pacIpeleleHHe  BeposTHOcTeH. PaBHOMepHOe
JUCKPETHBIX  CIy4YalHBIX BEJIMYMH. | JUCKPETHOE pacrtpezaeieHue. ['eomerpudeckoe
Pacnipenencnue BEPOATHOCTEW. | paclpeesieHue BeposTHOCTel. Pacnpenenenue
Maremarnueckoe oxunanue. | bepayiumn.  buHOMManbHOE — paclpezelIeHHE.
CaoiicTBa MatemaTtuueckoro | HezaBucumble ciydaiinple BeanunHbl. Cllo)KeHUE,
oxunanus. llomsatme 0  3aKOHE | yMHOKEHHE CIIy4alHbIX BEJIMYMH.
O0JbIINX qucell. N3mepenune | Marematnyeckoe O0XKHJAHUE M €ro CBOMCTBA.
BeposaTHocTel. [Ipumenenne 3akoHa | Jucnepcus 31 CTaHZAPTHOE OTKJIOHEHHE
OONBIIMX 4YMCeN B  COLMOJIOTHM, | CIydailHOW BEJNIMYMHBI, CBOWCTBA JHMCIIEPCUU.
CTPaXOBaHWM, B 3ApPaBOOXPAHEHUH, | JlUcnepcust 4uciia yCleXOB B CEpPUM HCIBITAHUI
obecrieyeHun 6e3onacHoctu | beprymnu. IloHatue o 3akoHe OONBLIMX YHCEI.
HAaCEJICHUs B ype3BblYaiiHbIX | MI3Mepenue BEPOSITHOCTEN U TOYHOCTb
CUTYyaLUsAX. u3Mepenus. [IpumeHeHne 3akoHa OOJIBIINX YHCEN
B COLIMOJIOTHH, CTpPaxOBaHMH, B
3/IpaBOOXPAaHEHUH, OOecredyeHun Oe30MacHOCTH
HACEJICHUS B YPE3BBIYANHBIX CUTYALMSIX.
NCTOPUA MATEMATHUKH
Hcropus Bo3HukHOBeHME  MaTeMaTMKM  Kak | BO3HUKHOBEHME MAaTeMAaTHKM KaK HAayKH, STallbl
anreOpanyeck | HayKH, 3Tambl ee pa3BuTus. OCHOBHBIE | ee pa3BUTHsA. OCHOBHBIE pa3fesibl MaTeMaTHKH.

UX OTKPBITUHI

pa3aensl MaTeMaTuKU. Beinaroniuecs
MaTeMaTUKUd M UX BKIAJ B Pa3BUTHE
HayKHU.

beckOHEYHOCTh MHOXKECTBA IMPOCTBIX
yucen. Yucna W IMHBI  OTPE3KOB.
Parmonansueie uncna. [TorpeOHOCTE B

MppalMoOHANBHBIX — yucnax. llkoma
[Tudaropa
3apoxkaeHue anreOpsl B Heapax

apupmeTuxu. An-Xopesmu. Poxenue
OykBeHHOM cuMBoOiMKH. [1. ®epma, D.
Buer, P. Jlexaprt. McTopus Bompoca o

HAax0KJICHUH bopmyn KOpHEH
anreOpanyecKux ypaBHEHUI
cTeneHer, OonpIUX YeThipex. H.

Bhiparomuecss MareMaTHKM M UX
pa3BUTHE HAYKH.

BKJIag B

beckoOHEYHOCTh MHOXKECTBA IIPOCTBIX — YHCEIL.
Uucna n mHBl OTpe3KoB. ParmoHabHbIE YHCTIa.
[TorpeGHOCTH B MppalMoHaIbHBIX yncaax. [lkoma
[Mugaropa

3apoxaeHue anreOpsl B HeIpax apupMeTuKu. A-
Xopesmu. Poxnenne OykBeHHOW cuMBOIHMKH. I1.
®epma, ©. Buer, P. Jlexkapt. Uctopus Bompoca o
HaXOXJIEHUH (GOpMYNl KOpHEH anredpanyecKux
ypaBHEHUU cTeneHei, Oonpmmx uyeTbipex. H.
Tapranss, k. Kapnano, H.X. A6ens, O.I"anya.
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Tapranes, k. Kapnano, H.X. AGens, | cToku Teopuu BEpOSTHOCTEH: CTpaxoBOE IO,
3. I'anya. azaptuble urpel. II. @epma, b. Ilackans,
Uctoku TEOpUHU BeposiTHOcTel: | bepnymu, A.H. Koamoropos.

CTpPaxoBO€ JENO, a3apTHble Urpbl. II.

®epma, b.Ilackanb, . bepnymu,

A.H.Konmoropos.

Coneprxanne yueOoHoro npenmera «I'eoMeTpus».

TEMBI BhIUIyCKHUK HAYUHTCS: BbinyckHuk MOJIYYUT BO3MOKHOCTH
HAYYHUThCH:
I'EOMETPUYECKHME OTHOIEHWA
PaBencTtBo CBolicTBa paBHBIX TpeYroiabHUKOB. | CBOMCTBA u [pU3HAKU paBeHCTBA
buryp [Ipu3Haky paBeHCTBA TPEYrOJIBHUKOB. | TPEYTrOJIbHUKOB. JlononHuTENbHBIE
IIPU3HAKK  PABEHCTBA  TPEYIrOJbHUKOB.
[Ipu3Haky paBeHCTBA MapajIeIOrPaMMOB.
[Tapamnensnoc | Ilpu3Haku u cBoMcTBa mapayuienbHbIX | [[py3Hakn ©  CBOWMCTBAa  MapaieIbHBIX
Tb MPSAMBIX OpsAMbIX. AKCHOMa MapauIeIbHOCTH | MPSMBIX. Akcuoma napajuieIbHOCTH
EBknupa. Teopema Paneca. EBknupa. IlepBuuHble mpencTaBiIeHUs O
HEEBKJIIMJIOBBIX  reomeTrpusx.  Teopema
Qaeca.
Ilepnengukyns | llpsamoit  yros. Ilepnenmukynsap k | [Ipsmoit yrou. llepnenaukyisp K IpsiMoil.
pHbIC IpsAMble | psiMoii.  Haknonnasi,  mpoekuusi. | CepeIuHHbIA MEPIEHIUKYISP K OTPE3KY.
CepenuHHbIN MIEPIICHIUKYIISIP K | CBoiicTBa u MPU3HAKU
orpe3ky. CBolicTBAa U  MPU3HAKHU | EPIECHIUKYIIPHOCTH MPSIMBIX.
NEePIEeHIUKYJISIPHOCTH. HaksoHHBIE, IpoeKMK, UX CBOMCTBA.
[Tonobue [IponopuuoHaibHbIe otpeskd, | [IponopiuonanbHble  OTpe3KH, mojobue
nogodue buryp. [HomoGHbIe | duryp. [TogoGHbBIE TPEYTOJILHUKH.
TpeyroiabHuKu. [Ipu3naku mogoous. [Ipuznaku noxoous TPEYroJIbHUKOB.
OTHoNIeHNE TIOMIAaIeH MOAOOHBIX QUTyp.
Bzaumuoe B3anmHoe pacnosoxenue npsmou u | BzammHoe — pacnosiokeHue — OpsAMOW U
pAaCIIOJIOKEHNE | OKPYKHOCTH, IBYX OKPY’KHOCTEH. OKPY’KHOCTH, JIBYX OKPY’KHOCTEH.
I'EOMETPUYECKUE ITPEOGPA3OBAHIA
[IpeobpazoBan | [lonsTue npeoOpazoBanus. | [IpencraBnenue 0 MEXITPEIMETHOM
us [IpencraBneHne O METaNpPEAMETHOM | IIOHATUN «IpeoOpa3oBaHue).
MTOHATUU «ipeobpazoBanue». | [IpeobpazoBanus B marematuke (B
[Tono6ue. apupmeTnke, anredpe, TIeoMETpUUECKUE
peoOpa3oBaHus).
JBrxeHus OceBast W uUeHTpanbHasg cumMmerpus, | OceBas U IEHTpalbHAas  CUMMETPHH,
IIOBOPOT M NApAJUICNbHBIA IEPEHOC. | IOBOPOT W MApPAJUICIBHBIA  IIEPEHOC.
KomOunanmu npukeHuit Ha miockoctd | KomOMHanmy IBMKEHUH Ha TUIOCKOCTH M X
Y UX CBOMCTBA. CBOMCTBA.
[TonobOue  kak I'omorerus. I'eomerpuueckue
npeobpazoBaH npeoOpa3oBaHus Kak CpPEICTBO
ue o JI0Ka3aTeNIbCTBA YTBEPKACHUM W pPELICHUS
3a/1a4.
BEKTOPBLI 1 KOOPIMHATHI HA TIJIOCKOCTU
Bekrtopsl Ilonsatue BekrTopa, naeiictBus Hax | [lonsTtue BekTopa, AEHCTBUSA HAJ BEKTOPAMHU,

BEKTOPAMHU, HCIIOJIb30BaHHE BEKTOPOB
B (u3MKe, pas3oKeHHE BEKTOpa Ha
COCTaBJIAOLINE, CKaJIIpPHOE
IIPOU3BECHUE.

KOJUIMHEApHbIe BEKTOPbI, BEKTOPHBIN Oazuc,

pa3ioKeHWe  BEKTOpa 1O  Oa3MCHBIM
BCKTOpaMm. E)II/IHCTBGHHOCTB Pa3I0XKCHUA
BEKTOPOB o 0azmucy, CKaJsIpHOE
IIPOU3BEICHUE 51 €ro CBOMCTBA,

HCII0JIb30BAHNC BCKTOPOB B q)HBI/IKC.
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Koopaunatst OcHoBHbIE TOHATUS, KoopauHAThl | OCHOBHBIE TMOHATHUS, KOOPAMHATHI BEKTODA,
BEKTOPA, PACCTOSTHUE MEKY TOUKAMHU. | paCCTOSIHUE MEXIy Toukamu. KoopauHaTsel
Koopaunatel  cepennHbl  OTpe3Ka. | CEpeIUHbI OTpe3Ka. Y paBHEHUs QUTYD.
VYpaBuenus ¢uryp. IIpuMeHeHHEe BEKTOpPOB M KOOpAMHAT s
[IpumeHeHre BEKTOPOB M KOOPAMHAT | PEIICHUS F€OMETPUUYECKUX 3a/a4.
JUIs pelieHus npocreimmx | Apdunnas cucrema KoopauHar. Paamyc-
reOMETPUUECKUX 3ajau BEKTOPHI TOUeK. LIeHTpon1 cucTemMsbl TOUEK.
NCTOPUA MATEMATHUKU

Uctopus [TosiBnenue MeToa koopauHart, | [losBinenue MeToj1a KOOpJMHAT,

FEOMETPUUECK | [TO3BOJISIFOIIETO NEPEBOJUTH | TIO3BOJISIOLIETO [IEPEBOIUTH

UX OTKPBITUI reoMeTpuueckue OOBEKThl Ha S3bIK | TEOMETPUUYECKUE OOBEKTHI Ha S3bIK aareOpshl.
anreOpsl. [TosiBnenne  rpaduxos | [losBienue rpadpukoB ¢pynkuumii. P. lekapr,
byakumii. P.  Jekapt, II. ®Depwma. | IL depmMa. [Tpumepsl Pa3JIMYHBIX
[Tpumepsl pa3IMYHbIX CUCTEM | KOOpPAMHAT.
KOOpJMHAT. 3amaua Jleonapno | 3agava Jleonapno ITuzanckoro
IIn3anckoro (dubonauum) 0 | (dubonayun) 0 KpOJIMKaX, yucna

Kponukax, unucia dubonayuu. 3amaya
0 1maxmaTHOW Jjocke. CXOAUMOCTb
F€OMETPUUYECKON MPOTPECCUMU.

Or 3emusenenus K TEOMETPUHU.
[Tudparop wu ero mkoma. Panec,
Apxumen. IlmatoH u ApucCTOTENb.
[TocTpoenue MPaBUJIbHBIX
MHOTOYTOJIbHUKOB. TpHCCEeKUHs yriia.
KBanparypa kpyra. YiaBoeHue KyoOa.
Uctopust umcna m. 30J0TOE CEUEHUE.
«Hawana»  EBxmmpma. JI  Diinep,
H.N.Jlo6aueBckuii. Hcrtopuss mnsroro
MOCTYyJaTa.

I'eomerpus u
I'eomeTpuyeckue
OKpPYXKaroIlero Mupa.
AcTtpoHoMmHs U reoMmeTpus. YTo u Kak
y3Hamu  AHakcarop, OpaTocheH U
Apucrapx o pasmepax Jlynsl, 3emau u
Comuana. Paccroguus ot 3emim 10
Jlynsl u CosHira. N3mepenue
paccrosiHus ot 3emiuu 10 Mapca.

HCKYCCTBO.
3aKOHOMEPHOCTH

Ponp poccuiickux y4eHbIX B pa3BUTUHU
marematuku:  JI.  Dinep.  H.M.
Jlo6aueBckuii, II.J.HeObimesn, C.
Kosanesckas, A.H. Konmoropos.
Marematuka B pasButuu Poccuu:
Ilerp I, mKoysa MareMaTHYeCKMX U
HaBUTalIKMX HayK, pa3BUTHE
poccuiickoro ¢mota, A.H. Kpsuios.
Kocmuueckass mnporpamma u M.B.
Kennapim.

Oubonauuyu. 3agadya O MIAXMATHOW JTOCKE.
CxXoauMoCTh TreOMETPUUECKOM MPOTPECCHUH.

Ot 3emsnenenust k reomerpun. [ludarop u
ero mkona. Panec, Apxumen. Ilnaton u
Apucrotenb.  [locTpoeHne  npaBUIIBHBIX
MHOTOYTOJIbHUKOB. Tpuccekuust  yria.
KBamparypa kpyra. VYaBoeHue  Kyoa.
Uctopust uyucna m. 30J0TOE€  CEUYEHUE.
«Hauvana» Esxmmma. JI. Dinep, H.U.
JloGaueBckuii. cTopus maroro nocrymnara.

I'eomerpusa m uckyccrBo. I'eomerpuueckue
3aKOHOMEPHOCTH OKPY’KaIOIIEro MUpa.
ActpoHomust u reomerpud. Urto m  Kak
y3Hanu AHakcarop, OparocpeH u Apucrapx
o pasmepax Jlywe, 3emmm wu ConHna.
Paccrosinust ot 3emmmn no0 Jlynsr u CosnHia.
W3mepenne paccrosHus OT 3eMid [0
Mapca.

Ponp poccuiickux YydeHBIX B Pa3BUTUHU
maremaTuku: JI.Oinep. H.U. JloGaueBckuid,
ILJI. YeOwnmmen, C. Kosameckas, A.H.
Konmoropos.

Maremarnka B pasButun Poccun: Iletp I,
IIKOJIa MaTeMaTH4eCKMX W  HaBHUTalKUX
HayK, pa3BUTHE poccuiickoro ¢uora, A.H.
KpputoB. Kocmuueckass mporpamma u M.B.
Kenanpmn.
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I1l. TemaTmueckoe nianupoBanue npeamera «MaremaTuka

Ne | Tema (KOIHYECTBO YaCOB)

5 knacc

1

Harypanbabie uncna u Hyib (40 9)

N

OneMeHTH! areopsl (25 )

Jlpo6u (110 1)

KJ1accC

Hpobu (20 u)

Panmonanpabie uyncina (50 1)

V3mepenusi, mpuOIMKeHHsI, OIICHKU. 3aBUCUMOCTH Mexay BenmmunHamu (30 1)

Harmsinaast reomerpus (45 )

OnucarenpHas cratuctuka. BepostHocth. KomOunaTopuka. Muoxectsa (20 1)

Ucropus matematuku (10 u)

KJ1accC

HevictBurenpublie uncina (15 u)

Beenenue B anredpy (10 1)

MHuorousnens! (45 u)

Pemenue TekcToBbIx 3ama4 (20 9)

QP WINRFP QOO WIN|FPIONW

3aBUCHUMOCTH MeXy BenuunHamu (15 1)

I'eomerpus

1

[Tpsimbie u yruiet (15 )

N

ITocTpoeHust ¢ TOMOIIBbIO HUPKYIIS U TUHENKH (5 1)

Tpeyronbauku (40 u)

I"'eomerprueckue orHomeHus (10 u)

KJ1accC

KBaaparusie kopau (12 1)

YpaBHeHus ¢ 01HOM nnepeMeHHoM (23 u)

ParmonansHbie HEpaBeHCTBA U UX cucTeMsl (15 1)

Cucremsl ypaBaenui (30 u)

Hepasenctna (20 u)

OO IWIN| R~ lwW

Uucnossle pyHKIMY (5 1)

I'eomerpus

W3mepenune reomerpudeckux BeanauH (15 1)

UYerbipéxyronpHuku (20 1)

MsoroyroasaukH (10 1)

AIWIN|F

Oxpy>kHOCTb U KpyT (20 u)

(&)

["'eomeTpuyeckue oTHomeHus (5 9)

9 Kxyacc

Anrebpa

KBanpatssle ypaBHeHUs (29 u.)

PanronanpHbIe HEpaBeHCTBA M MX CUCTEMBI (15 )

Cucrema ypaBHenui (15 u)

Yucnossle pyHkimu (14 v)

YucaoBbI€ IIOCIEA0BATEILHOCTH. ApI/I(bMeTI/IquKaH U TCOMCTPUICCKAA MPOTPCCCUU (10 ‘-I)

OnucarenpHas craructuka (10 1)

CryuaiiHble cOOBITHS U BEPOATHOCTH (15 )

DnemenTsl KomObuHatopuku (10 )

JlononHuTeNbHBIE TTIaBBI TEOPUN BEPOATHOCTEH M MaTeMAaTUYeCKOM cTaTucTHKu (12 1)

PO NOO O WIN|F-

0

VcTopus anrebpandeckux OTKPBITHH (5 1)

['eomerpus

1

I"'eomeTpuueckue npeodpazoBanus (10 u)

2

Bexkropst (10 1)
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3 | Koopaunatser (10 u)

4 | CooTHOWIEHUSI MEXIy CTOPOHAaMU WU yrjaamu TpeyroibHHKa. CKalspHOE MpOU3BEACHUE
BEeKTOpOB (12 4.)

5 | JlmmHa OKpY)KHOCTH U IUI0IIa b Kpyra (8 4.)

6 | JBmwxkenue (5 4.)

7 | Hauanbubie cBeenus o crepeomerpun (11 4.)

8 | 'eomerpuueckue nocrpoenus (13 4.)

9 | Hcropust reOMETpUYCCKUX OTKPBITUH (4 1)
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