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HHOACHUTEJBHASA 3AIIMCKA

Hannbiii  [IpakTMKyM 110 pEIICHUI0O MAaTeMaTHYECKUX 3aJad4 BHEYPOUHOM JAESATEIbHOCTH pEAIU3yeTcs B paMKax
OOILIEMHTEINIEKTYabHOTO HANpaBJICHUsT W SBISETCA NPEIMETHO - OPHEHTHPOBAHHBIM JJisi  y4yeHUKoB 10 - 1lkmacca
o01eoOpazoBarenbHON MIKOJIBI Mpu noarotoBke k EI'D mo maremarnke W HampaBieH Ha (popMUpOBaHHE YMEHHM U CIOCOOOB
JESITeIbHOCTH, CBA3AHHBIX C PEIIEHUEM 3aja4, Ha YJIOBJIETBOPEHUE O3HABATEIBHBIX MMOTPEOHOCTEN U MHTEPECOB CTAPIICKIACCHUKOB B
pa3iIMuYHBIX cQepax dYelOBEUYECKOW MAeATEeIbHOCTH, Ha pacHIMpEeHHE U YIIIyOJEHHE COJIEp)KaHHUA Kypca MaTeMaTUKH C LEJIbI0
JOTIOJIHUTEIbHON MaTeMaTUYECKOM MOATOTOBKH YYaIIUXCsl K TOCYJapCTBEHHOM UTOTOBOM arTectaruu B popme EI'D.

emn xypca:

(dopMUpOBaHKE BCECTOPOHHE 00pa30BaHHON M MHUIIMATUBHOM JINYHOCTH;

oOy4deHue AeITeIbHOCTH — YMEHHUE CTaBUTh 1I€JIM, OPraHU30BaTh CBOIO JIEATEIbHOCTD, OLIEHUTh PE3yJbTAaThl CBOETO TPYAQ;

(opMUpOBaHKE JHUYHOCTHBIX KayeCTB: BOJH, YYBCTB, SMOLMH, TBOPYECKUX CIOCOOHOCTEH, IO3HABATEIbHBIX MOTHBOB
NEeATENBHOCTH;

oOoraileHue peryjJsiTOpHOI0O U KOMMYHHMKAaTUBHOI'O ONBITA: pe(eKCUH COOCTBEHHBIX IEUCTBHUI, CAMOKOHTPOJISI PE3yJbTaTOB
CBOETO TpyAa.

BOCIIUTAHUE CPEJICTBAMH MATEMATHKH KyJbTYPbl JUYHOCTH, MOHUMAHMS 3HAYMMOCTH MATE€MATUKHU JJIs HAYYHO-TEXHHUYECKOTO
nporpecca, OTHOIIEHHs K MaTeMaTHKe KaK K YaCTH OOIIeueI0BEYECKOM KyIbTYphl U€pe3 3HAKOMCTBO C UCTOPUEH pa3BUTUSI MATEMATUKH.

3amaun:

CO3/IaHHE YCIOBHM [UIsl pealn3allud MaTeMaTHYeCKUX M KOMMYHHMKATHUBHBIX CIIOCOOHOCTEH MOJPOCTKOB B COBMECTHOM
NESATEIBHOCTH CO CBEPCTHUKAMHU U B3POCIIBIMY;

(dbopMHpoOBaHKE y MOJPOCTKOB HABBIKOB MPUMEHEHHUSI MAaTEMAaTUUECKUX 3HAHUW ISl pELIEHUs Pa3IMYHbIX )KU3HEHHBIX 33]1ay;

pacuIMpeHue npeACcTaBiIeHUs CTapIIEKIACCHUKOB O LIKOJIE, KaK 0 MECTe peajn3alui COOCTBEHHBIX 3aMbICIIOB U MPOEKTOB;

pa3BUTHE MAaTEMAaTUYECKOW KYJbTYphl WIKOJbHHUKOB MPU AKTUBHOM MPUMEHEHUM MAaTeMaTHYEeCKOW peud M J0Ka3aTeIbHOU
PUTOPUKH;

CO3J]aHUE YCIIOBUH JIJIsl YCBOCHHS 00YyUYaIOMUMHKC Hanbosee 00IMMUX MPUEMOB U CITOCOOOB PEIICHUS 3a/1ay Pa3IMYHOTO YPOBHS
CJIOHOCTH;

pa3BUTHE YMEHUN CaMOCTOSITENIbHO aHAJIU3UPOBATh U pelaTh 3a/1a4i M0 o0pa3ily U B HE3HAKOMOU CUTYaIlHH;

dbopMHpOBaHKE U PA3BUTHE Y CTAPIICKIACCHUKOB aHAJUTHUUYECKOTO M JIOTMYECKOTO MBIIUICHUS! IPU MPOEKTUPOBAHUU PEIICHHUS
3a/1a4y;



dbopMHpOBaHUE OMbITAa TBOPUYECKOW JEATEIBHOCTH YYAIIUXCS Yepe3 MCCIEIOBATENbCKYIO JACSTENbHOCTh MpPU pPEUICHUU
HECTaHIApPTHBIX 3a/1aY;

pa3BUTHE KOMMYHUKAaTUBHBIX M 00IIEy4YEOHBIX HABBIKOB PaOOTHI B TPYIIIIE, CAMOCTOSTEILHOM paboThl, YMEHUI BECTU IUCKYCCHIO,
apTyMEHTHPOBATh OTBETHI

VY4et BOCIUTATENBHOTO MOTEHIIMANIA YPOKOB B paboueii mporpamme [IpakTrkyma 1o peneHno MaTeMaTH4ecKuX 3a1au

BocnurareabHbli MOTEHIIMAT peau3yeTcs Yepes:

. pUBJICUCHUE BHUMAaHUS 00yJaronuXxcsi K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax sIBICHUHN, OpraHUu3aIiio uX paboThl
C TMOJly4aeMoW Ha YpOKe COIMaIbHO 3HAUYMMOM MH(pOpMaIMell — MHUIIMUPOBAHUE €€ OOCYXICHHs, BHICKA3bIBAaHUS O0YYaIOIIUMHUCS
CBOETO MHEHHS I10 €€ OBOJLY, BEIPAOOTKH CBOETO K HEW OTHOIICHUS;

. JEMOHCTPALMIO O0YYAIOMIMMCSI TIPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TMOBEIEHUS, TPOSBICHHS YEIOBEKOTIOOUS H
100pOCEepACYHOCTH, 4Yepe3 MOAOOpP COOTBETCTBYIOLIMX TEKCTOB [JIsl YTEHHUA, 3a4ad JUJIs pELIEHUs, NPOOJIEMHBIX CHUTyalUud i
00CYK/IeHHUsI B KJIacce;

. NPUMEHEHUE Ha YPOKaX MHTEPAKTUBHBIX (OpPM pabOTHl C OOYYAIOUIMMUCS: MUHTEJUIEKTYalIbHBIX WUIP, CTUMYJIUPYIOLIUX
MO3HABATEJIbHYI0 MOTHBALMIO OOYYarOUIMXCS; IUIAAKTUYECKOIO TeaTpa, IJe IOJyYEeHHbIE Ha YpPOKE 3HAaHUA OOBITPHIBAIOTCS B
TeaTpaJIbHBIX MOCTAHOBKAX; JUCKYCCHH, KOTOpPbIE AAI0T OOy4YaroIMMCsl BO3MOXHOCTh MMPUOOPECTH ONBIT BEJIEHUSI KOHCTPYKTUBHOIO
JManora; rpynmnoBoi paboThl WU pabOTHl B TTapax, KOTOpPhIE y4aT 00ydYaroImuXcss KOMaHIHON paboTe W B3aMMOJICUCTBHIO C JIPYTUMU
00y4aroIMMUCH;

* MHHUIMUPOBAHHE U TOACPIKKY UCCIETOBATENLCKOMN IEATETPHOCTH 00YUAIOIIMXCS B paMKax peann3aii UMU HHIMBUTYaTbHBIX U
IPYMIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO JACT OOYUYaAOIIUMCSI BO3MOXKHOCTh MPHOOPECTH HABBIK CAMOCTOSTEIHLHOTO PEIICHHS
TEOPETUUECKON MPOOJIEMbl, HAaBBIK T€HEPUPOBAHUS U OPOPMIIEHUSI COOCTBEHHBIX MW, HABBIK YBa)KUTEJIBHOTO OTHOILEHUS K UY>KUM
uzaesm, opopmileHHBIM B paboTax ApYyruX HUCcieloBaTeNel, HaBbIK MyOJUYHOTO BBHICTYIUICHUS MIEpe]] ayAUTOpUEH, apryMEeHTUPOBAHHUS
Y OTCTAauBaHUS CBOEH TOUKH 3PEHUSI.

Ha usyuenue anektuBHOrO Kypca IIpakTukyM Mo pemeHuo MareMaTuueckux 3aaad orBoautces B 11 kiacce — 34 yaca (1 yac B
HEJIETTIO).



COIEPKXAHUE OBYYEHUA

11 KJIACC
MeToap! perieHus: TEKCTOBBIX 3aJa4: apupMETHUECKHid, anredpandeckuil. 3aaun Ha MPOIeHTHI (0000menue 3Hanuil). [lpocToi
MPOIEHTHBIN pocT. CI0KHBIN MPOIEHT. 3aa4u Ha JBKEHNE (TI0 TIPSMO, 10 peKe, M0 OKPYKHOCTH). 3a/1a4n Ha paboTy 1 HANIOJIHCHUE
pe3epByapa. 3aauu Ha CMECH U CIUIaBbI. 3aJaul Ha MHOTOKpPATHBIE NIEPETUBAHUSI.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPAKTUKYMA 110 PEHIEHNIO MATEMATUYECKNX 3ATAY
JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MO3ZUIIMHU O0YYaIOIIErocsi Kak akKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHUHCKOro OOIEeCTBa,
IpEe/ICTaBlIEHHE O MATEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHUH, IPOLEAYP IPakIaHCKOTO OOIIECTBa
(BBIOOPBI, OTMPOCHI W JPYTO€), YMEHHE B3aWMMOJICHCTBOBATH C COIMATLHBIMH WHCTUTYTAMH B COOTBETCTBHU C WX (QYHKIUSIMH H
Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaXAaHCKON UACHTUYHOCTH, YBAKEHHS K MPOIIOMY M HACTOSIIIEMY POCCUMCKON MaTEMaTUKH,
IIEHHOCTHOE OTHOIICHUE K JAOCTHXKCHUSM POCCHUUCKUX MATEMAaTUKOB M POCCUMCKON MaTEMAaTHYECKOM IIKOJbI, UCIIOIb30BaHUE ITHX
JOCTUKEHUN B IPYTUX HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoja, CHOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBE/ICHNUS,
CBSI3aHHOTO C IPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUN HAYKU U JIEATEIIbHOCThIO YUYEHOTO, OCO3HAHHE JINYHOTO BKJIJa B IOCTPOEHUE
YCTOWYUBOTO OYAYIIETo;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIECHHWE K MUPY, BKIIOYAs JICTETHKY MAaTeMAaTHMYECKHX 3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajay, PEIICHUIH,
paccykJIeHUi, BOCIPUUMYHUBOCTh K MAaTEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS NMPUMEHSATh MaTeMaTHYECKHE 3HAHWS B HHTEpecax 3J0pOBOro M 0Oe30MmacHoro olpasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 370pOBbIO (370pOBOE MUTAHHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUN U OTIbIXa, PEryispHas
(bu3nYecKas akTUBHOCTD), (PU3UUIECKOE COBEPIIICHCTBOBAHUE MTPH 3aHATUSX CIIOPTUBHO-03/IOPOBUTEIHLHOM IEATEbHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IEHHOCTU TPYIOJIOOHUS, UHTEpEC K pa3audHbIM cepam mpodecCHOHATBHOU AEsTEIbHOCTH,
CBSI3aHHBIM C MAaT€MaTUKOW U €€ MPUIOKEHUSIMU, YMEHHUE COBEpIIAaTh OCO3HAHHBIM BBHIOOP Oyayiiei npodeccuu U pearn30BbIBATH
cOOCTBEHHBIC KU3HECHHBIE TUTAHBI, TOTOBHOCTH U CITOCOOHOCTH K MaTEMAaTUYECKOMY 00pa30BaHUIO U CAaMOOOPA30BAHUIO HA MTPOTSHKEHUH
BCE1 )KM3HU, TOTOBHOCThH K AaKTUBHOMY YYaCTHIO B PEIIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;



7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh JKOJOTUUYECKOW KYJIBTYPhl, MOHUMAHHUE BIMSHUS CONUATBLHO-DKOHOMHYECKHUX MPOIECCOB HA COCTOSHHE
IPUPOJHOM W COIMAIBLHON Cpeabl, OCO3HAHME TJI00aJbHOTO XapakTepa S3KOJIOTHYECKHX IpoOJieM, OpHEHTallUs Ha MPUMEHEHHE
MaTeMaTHYCCKUX 3HAHWUM JJIA PelIeHUs 3ajlad B 00JIaCTU OKPYIKAIOIEH cpeibl, INIAHUPOBAHUE MOCTYIIKOB M OLICHKH MX BO3MOXHBIX
MOCJICACTBUHN JJISl OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH,
MOHUMAaHHE MaTEeMaTUYeCKOM HayKH Kak c(epbl YeIOBEUECKON NeSTEIHbHOCTH, ATaloB €€ pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHUSA
IUBUJIM3ALIMM, OBJIAJCHHUE S3bIKOM MaTEMaTUKH W MATEMaTHMYECKOM KyJIbTypOl KaK CpEICTBOM IIO3HAHUSI MHpa, TOTOBHOCTH
OCYILIECTBIIATH MPOCKTHYIO U UCCIEAOBATEIBCKYIO AEATEIbHOCTh HHAUBUIYAIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

Ba3oBble Jjornueckue eiicTBUSI: BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIEC MPU3HAKN MAaTEMATHYECKUX OOBEKTOB, MOHATHIA,
OTHOIIICHUN MEXIYy MOHSATUAMH, (POPMYITUPOBATH OMPEACIICHHUS MOHITUHN, YCTaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiIacCU(UKAILINH,
OCHOBaHMS JJ1s1 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJN3A,

BOCIIPUHUMATh, (POPMYJIHPOBATH U MPEOOPa30OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CAMHUYHbBIC, YACTHBIC U
o01ue, yCiIOBHBIC,

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U TPOTUBOPEUHs B (paKTax, TaHHBIX, HAOTIOJICHUSIX U YTBEPKIACHUSX,
npejyiarath KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEHN U IPOTUBOPEUNIA;

JienaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHIYKTHUBHBIX YMO3aKJIIOUEHUMN, YMO3aKJIIOUYEHUN M0
aHaJIOTHH;

MPOBOAUTH CaMOCTOATENIPHO JI0Ka3aTeIbCTBA MATEMaTHYECKUX YTBEPXKICHHHM (TIpsMble W OT MPOTHUBHOIO), BBICTPAUBATH
apryMEHTAIUI0, PUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKIEHUS U BHIBOJIBL;

BBIOMpaTh CIIOCO0 perieHus yueOHoM 3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pelIeHUs], BRIOUpaTh Hanbosee MoAXOASIIUN C
YYETOM CaMOCTOSITEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccieaoBare/bCKue 1eHCTBUA:

WCIIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATCIIbCKUNA WHCTPYMEHT TIO3HAaHUSA, (HOPMYJIHUPOBaTh BOMPOCHL, (HUKCUPYIOIIHE
POTUBOpEYHE, TPOOJIEMY, YCTAaHABINBATH HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIINIO, MHCHHE;

TIPOBOJIUTH CAMOCTOSTEIBHO CIITAHUPOBAHHBIN HKCIIEPUMEHT, UCCIICIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00BEKTa, SIBJICHHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEH MEXKITYy O0BEKTaMH, SBIICHUSMH, MPOIIECCAMU;

CaMOCTOSATEILHO (OPMYITHPOBATH 000OIIIEHUSI U BEIBOIBI TIO PE3YJIbTaTaM MPOBEAEHHOTO HAOTIOIEHHU S, NCCIICIOBAHNS, OTICHUBATh
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3YIbTAaTOB, BHIBOJIOB M 0000IIECHNUI;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPETIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBIABJIATH JeUIIUTH UHPOPMAIUU, JAHHBIX, HEOOXOAUMBIX JIJIs OTBETA HA BOMPOC U IS PEIICHUS 3a/1auu;

BbIOMpaTh WH(OpPMALMI0 W3 HUCTOYHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(MOpMAIUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

CTPYKTYPHUPOBATh HHPOPMALIUIO, IPEJCTABIATE €€ B PA3IMYHbBIX (POpMax, HILTIOCTPUPOBATH rpaduyeCcKu;

OIICHUBATh HAAEKHOCTh UH(POPMALIMH TIO CAMOCTOSITEILHO CHOPMYIIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHbIE YHHBepPcaJlbHbIE Y4eOHbIE 1eHCTBUS

Oo0menue:

BOCIIpUHUMATD U (1)OpMYJII/Ip0BaTI> CYXKACHHUA B COOTBCTCTBHUHU C YCIIOBHUAMH U LCIISIMHU 06HIGHHH, SCHO, TOYHO, I'PaMOTHO BBIPAXXaTb
CBOIO TO‘IKy 3p€HI/I$I B YCTHBIX N ITHCBMCHHBIX TCKCTaX, JaBaThb IIOJACHCHHA I10 XOI[y peH_IeHI/IH 3agadu, KOMMGHTI/IpOBaTB HOqueHHLIfI
pe3yibTaT;

B X0/ie OOCYXKJICHHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbI, TPOOJIEMBbI, perIacMoi 3aja4u, BHICKA3bIBATh HJICH,
HaIlICJICHHBIC Ha ITONCK PCIICHHA, COITIOCTABIIAATE CBOU Cy)I(I[eHI/IH C CY)KI[eHI/IHMI/I /:[pyrI/Ix y‘—IaCTHI/II(OB Aualiora, O6H&py>I(I/IBaTB pa3in4duc
Y CXOJICTBO MO3UIUH, B KOPPEKTHOU PopMme HOopMyTupOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

HpC}ICTaBJISITB p€3yJ'IBTaTBI peﬂleHI/IH 3aJa4u, BKCHepI/IMeHTa, HCCJICA0OBAaHNs], HpOGKTa, CaMOCTOATCIBHO BBI6I/IpaTB (bOpMaT
BBICTYTUICHHS C YIETOM 3a/1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPHUH.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranmu3anmsi: COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 33J]a4H, BEIOUPATh CIIOCOO PEIICHHS C YUETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(MOPMALIUH.



CaMOKOHTPOJIb, SMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIaJICTh HABBIKAMH ITO3HABATEIBHON pe(dICKCHU KaK OCO3HAHHWS COBEPIIAEMBIX ICHCTBHMA W MBICIHTEIBHBIX IPOIIECCOB, UX
pE3yJIbTAaTOB, BIAJCTh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3ysIbTaTa PEeIIeH!sI MaTeMaTHUECKOH 3a/1a4u;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH MPHU PEIICHUH 3aJa4d, BHOCHUTh KOPPEKTUBHI B JEATEIHLHOCTh Ha OCHOBE
HOBBIX 00CTOSTEILCTB, JAHHBIX, HAMJICHHBIX ONMTUOOK, BBISIBICHHBIX TPYTHOCTEH;

OIICHWBAaTh COOTBETCTBUE PE3yJIbTaTa IEIM U YCIOBUSAM, OOBSCHATH NMPUYMUHBI JOCTYIKCHUS WU HEIOCTIIKCHHUS PE3yJIbTaTOB
JEeSTeIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITeJILHOCTh: IOHUMATh M HUCIIOIh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHIYATbHOU PaOOTHI TIPH PEIICHUN
y4eOHBIX 3a7a4, TPUHUMATh IIEIh COBMECTHOU JEATEILHOCTH, TFIAHUPOBATh OPTAHU3AIINI0 COBMECTHON PabOThI, pacTIpeaesITh BUIBI
paboT, 10roBapuBaThCs, 0OCYXKIATh MPOIIECC U PE3YIbTAT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CYXIeHHs, 0OMEH MHEHUMN, «MO3TOBBIC IITYPMbI» U UHBIEC), BHIOIHATH CBOIO YaCTh
paboThl U KOOPJUHUPOBATH CBOU JICUCTBUS C APYTMMH WICHAMH KOMAaH]IbI, OI[EHUBATh Ka4y€CTBO CBOETO BKJIAJia B OOIIMI MPOIYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHS.

HHPEAMETHBIE PE3YJIBTATDBI

e  DOopMHpPOBAHHE HABBIKOB MOMCKA MATEMATUYECKOTO METOA, AITOPUTMA U TTIOMCKA PEIICHUA 33/1a4M B CTPYKType 3an1a4d E1'9;

e  @opMHpPOBAHUE HABBIKA PEIICHUS ONPEICICHHBIX TUIIOB 3a/1a4 B CTPYKType 3aaad EI'D;

e yMeTh paboTarh C TaOJHMIIAMH, CO CXEMaMH, C TEKCTOBBIMU JAHHBIMU;, YMETh NMPEOOPa30BbIBATh 3HAKA M CHUMBOJBI B
JI0KA3aTeNIbCTBAX U MPUMEHIEMBIX METO/IaX IS PEIICHUS 00pa30BaTEIbHBIX 33]1a4;

®  [PUBOAUTH B CHCTEMY, COMOCTABJIATh, 0000IIATh U aHAIM3UPOBATh MH(GOPMAIMOHHBIE KOMIIOHEHThI MaTEMaTHUYE€CKOTO
XapakTepa ¥ yMETh IPUMEHSTh 3aKOHBI U TTpaBUiia JJisl PEUICHUS] KOHKPETHBIX 3a/a4;

®  BBICIATH TJIABHYIO W HW30BITOYHYIO HHQPOPMAIUIO, MPOU3BOJAUTH CMBICJIOBOE CKAaTHE MaTeMaTH4YeCKuX (aKToB.,
COBOKYITHOCTH METOJIOB U CIIOCOOOB PEIICHUS; YMETh MPEACTABIATh B CJIOBECHOU (hopMe, UCTIONB3Ysl CXEMbl U Pa3JIMUHbIEC TAOJHIIBI,
rpaduKy U AUarpaMMebl, KapThl TOHATHI U KJIaCTEPbl, OCHOBHBIE WJICH U IIJIaH PEIICHUS TOM WM MHON MaTeMaTUYECKOH 3aj1a4H;



TEMATHYECKOE IINTAHUPOBAHHUE

11KJACC
KoaunyecTBo yacoB
No Konx DJieKTpoHHbIEe (I (ppoBHIE)
i HaumeHoBaHue pa3gesoB M TeM NPOrpaMMbl Beero [::::: 06pA30BATEBHEIE PECYPCHL
paodo
ThbI
1 3amaun Ha IBUKCHUE. 1 bu6nmorexa [IOK
https://m.edsoo.ru/7f42d452
) 3amaun Ha ABUKEHUE IO MPSAMOUN 4 bubmmoreka [JOK
https://m.edsoo.ru/7f42eaaa
3 Pemenue 3aga4 Ha IBUKEHUE 1O pPEKe 4 bu6nunorexa LIOK
https://m.edsoo.ru/7f42d862
4 3ajaun Ha ABUKEHUE IO OKPYKHOCTH 3 bu6nmoreka LIOK
https://m.edsoo.ru/7f42d862
5 3amaun Ha paboTy, HAIIOJTHEHHUE Pe3epByapa 4 bubmmoreka [JOK
https://m.edsoo.ru/7f42dd26
6 3agaun Ha CMECH U CILIaBBI 5 bu6nmorexa LIOK
https://m.edsoo.ru/7f42d862
7 3amaun Ha TIPOLICHTHI 9 bubmuoreka [IOK
https://m.edsoo.ru/7{42d862
] Pelienne HepaBeHCTB U CUCTEM 3 bubmuoreka [IOK
https://m.edsoo.ru/7f42dd26
9 HToroBoe 3aHATHE 1 bu6nmorexa LIOK
https://m.edsoo.ru/7f42d862
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0
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IHOYPOYHOE IIVTAHUPOBAHUE

11KJIACC
KoaunyecTBo yacoB
KonTp Nlata
Ne Tema ypoka OLHEBI H3YyYeH DJeKTpoHHBIE HU(POBBIE 00pa30BaTeIbHBIE PECYPChI
n/n Bcero e st

padot

bl
1 BBezienue B 3J€KTUBHBIHA Kypc. 3a7a4u Ha IBUKEHHE. 1 Bbubnuoreka I{OK https://m.edsoo.ru/7f42d452
2 3amaun Ha ABWYKCHHE TI0 MPSIMOM 1 bubamorexa [{OK https://m.edsoo.ru/7f42eaaa
3 Pelienue 3a1auu Ha JBIKEHHUE T10 TPSIMOi 1 Bubnuoreka I{OK https://m.edsoo.ru/7f42d862
4 Pewenne 3aja4ym Ha ABMXKEHUE MO IPSIMOMA 1 Bbubnuoreka I{OK https://m.edsoo.ru/7f42d862
5 Pemenue 3amauu Ha IBMOKCHHE IO MPAMOI 1 bubaunorexa [{OK https://m.edsoo.ru/7f42dd26
6 3amaun Ha JBMXKCHHUE IO PEKE 1 Bubnuoreka IIOK https://m.edsoo.ru/7f42d862
7 3aaun Ha JBMXKCHUSI IO PEKE 1 Bubnuoreka IIOK https://m.edsoo.ru/7f42d862
8 Pemenue 3a1a4 Ha IBMIKCHHE 11O PeKe 1 bubaunoreka [{OK https://m.edsoo.ru/7f42dd26
9 Pewenue 3a1au Ha JBUKEHHE 10 PEKE 1
10 3aja4yM Ha ABMIKEHHE 110 OKPYIKHOCTH 1 bubnuoreka I{OK https://m.edsoo.ru/7f42d862
11 3amaun Ha ABMDKEHHE IO OKPY>KHOCTH 1 Bubmmoreka LIOK https://m.edsoo.ru/7f42d862
12 3aja4yM Ha ABMIKEHHE 110 OKPYIKHOCTH 1 bubnuoreka I{OK https://m.edsoo.ru/7f42dd26
13 3aja4un Ha paboTy, HANIOJHEHHE pe3epByapa 1 bubnuoreka [{OK https://m.edsoo.ru/7f42ded4
14 3amaun Ha pabOTY, HAIIOJIHEHHE pe3epByapa 1 Bubmmoreka LIOK https://m.edsoo.ru/7f42e0be
15 Penienue 3a1a4 Ha paboTy, HAMIOJHEHUE pe3epByapa 1 Bubnmoreka IIOK https://m.edsoo.ru/7f42¢262
16 Penienue 3a1a4 Ha paboTy, HAMIOJHEHUE pe3epByapa 1 Bubmmoreka IIOK https://m.edsoo.ru/7f4354a4
17 3a1a4yu Ha CMECH M CILJIaBEI 1 Bubmmoreka LIOK https://m.edsoo.ru/7f436098
18 3aaumn Ha CMECH | CILJIaBbI 1 bubaunoreka [{OK https://m.edsoo.ru/7f435648
19 Pemenue 3a1a4 Ha CMECH U CIIABBI 1 bubaunoreka [{OK https://m.edsoo.ru/7f435648
20 Pemrenne 3aga4y Ha CMECH U CIIJIaBEI 1 Bubmmoreka LIOK https://m.edsoo.ru/7f435648
21 Pemenue 3a1a4 Ha CMECH U CIIABBI 1 bubaunoreka [{OK https://m.edsoo.ru/7f43599a
22 [onsTne mporeHTa | Bu6mmoreka IIOK https://m.edsoo.ru/7f435ed6
23 3a/ayu Ha MPOLIEHTHI 1 Bubmmoreka LIOK https://m.edsoo.ru/7f42fd38
24 [IpocTsle 3a1a4n Ha MPOIICHTHI | 1 Bubmmoreka IIOK https://m.edsoo.ru/7f432b6e
25 IIpocThle 3a1auu HAa IPOLIEHTHI |
26 C10XHBII NpOLIEHT 1 Bubnuoreka ITOK https://m.edsoo.ru/7f42£d38
27 CI105KHBIH MPOIIEHT 1 bubamnoreka [TOK https://m.edsoo.ru/7f42ec80
28 Pemenue 3a1a4d Ha CJIOKHBIA MPOIIEHT 1 bubamoreka [{OK https://m.edsoo.ru/7f430382
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29

Pemienne 3a7a4 Ha CIIOKHBIN MIPOIIEHT

bubamnoreka [{OK https://m.edsoo.ru/7f431a20

1
30 PemieHue 3a1a4 Ha CIOXKHBIH IPOICHT 1 Bubmuoreka 11OK https://m.edsoo.ru/7f431a20
31 OCHOBHBIE METO/IbI PELICHHsI HEPABEHCTB M CUCTEM. 1 Bbubnuoreka I{OK https://m.edsoo.ru/7f42d862
32 IIpakTHKyM 1O PEIICHUIO HEPABCHCTB U CUCTEM 1 bubamoreka [TOK https://m.edsoo.ru/7f42d862
33 [IpakTHKyM IO pelIeHHIO0 HEPaBEHCTB M CUCTEM 1 Bubnuoreka I{OK https://m.edsoo.ru/7f42eaaa
34 HToroBoe 3ansiTHE 1 Bubmuoreka 1IOK https://m.edsoo.ru/7f42d862

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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MMPOBEPSIEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM

IMPOI'PAMMBbI
11 KIIACC
Kon . .
IIpoBepsiemble IpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NIPOrPaMMBbI CPEHEro 0011ero
NpoBepsAeMoro
posep o0pa3zoBaHus
pe3yabrara
24 OnepupoBaTh MOHATUSAMU: CHCTEMA JIMHEWHBIX YPABHEHMM M €€ PEIICHHUE; UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH IUIA
’ pELIeHNs IPAKTUYECKUX 3a7a4
2.5 Haxonuts penmienust mpoCTEUINX CUCTEM M COBOKYITHOCTEH PalMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB
26 MogenupoBaTh peajibHble CUTYalluU Ha 3bIKE allreOpbl, COCTABIATh BRIPAKEHUS, YPaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI I10 YCIOBUIO
' 3aJ]auu, UCCIIEZI0BAaTh IIOCTPOECHHBIE MOJIENIU C UCIOIb30BAHUEM allnapaTa ajareopsl
47 Pemrats npukianHeie 3a1a9u, B TOM YHCIIE COIMATbHO-I)KOHOMHUYECKOTO U (PU3NIECKOTO XapaKTepa, CPEeACTBAMU MaTEMaTHUECKOTO

aHaJInu3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
2.6 CucreMbl TUHEUHBIX YpaBHEHUH. PellieHre NpuKIIaHbIX 3a/1a4 C TOMOIIBIO CUCTEMbI TMHEUHBIX YPaBHEHUI
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUN U HEPABEHCTB
73 [IpumeHeHue ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKUX 3a]1ad U 3a/1a4 U3 Pa3IMuHbIX 00JIacTell HayKu U peajbHOM
' KHU3HU
45 [IpuMeHenne TPOU3BOAHON JI HAXOXKIACHUS HAMIIYYIIETO PEIICHHs B MPHUKIATHBIX 3a7adax, Ui OMpEAeNIeHUs CKOPOCTH Ipoliecca,

3aIaHHOTO (POPMYJIION UK TPaPUKOM




MPOBEPSIEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJBHOMN IMTPOIT'PAMMbBI CPEJJTHEI'O OBIIETI'O OGPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM O0CBOEHUSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeTHEro
0011ero o6pa3oBaHus

Bnamenune Meromamm 0Ka3aTeibCTB, AJITOPHUTMAMH PEIICHHS 3a1a4y;, yMeHHe (OpPMYJIHpPOBATh W ONEPUPOBATH TOHSATHIMU:
oTpesieNieHue, aKCOMa, TeOpeMa, CJICICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTeIbCTBO, PABHOCHIIbHBIC ()OPMYJIMPOBKH; MIPUMEHSATh UX;
yMeHue GopMyJIMpOBaTh OOPATHOE M MMPOTHUBOIIOJIOKHOE YTBEPKIACHUE, IPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI, UCIIOIH30BATh METOT
MaTeMaTHUECKOU HHAYKIOWUHW, IPOBOAUTE JOKA3aTCIBHBIC PACCYXKACHUA NIPpU PCIICHHUU 3ada4, OUCHUBATL JIOTHYCCKYIO IMPABUJIIBHOCTD
paccyKJICHHIA; YMEHHE ONEPUPOBATh MOHATUSIME: MHOXECTBO, TIOJMHOXKECTBO, ONEpaIllii HaJl MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh
TeOpeTI/IKO-MHO)I(eCTBeHHblﬁ amnmnapar 4jid onMcCaHrsda pCaJIbHbIX IMMPOLICCCOB U SIBJIEHUU U IIpy pCUICHUHU 3aaa4, B TOM YUCJIC U3 APYTUX
y4eOHBIX TPEAMETOB; YMEHHE OIIEPUPOBATH OHATHAMH: Ipad), CBsI3HBIN Tpad, AepeBo, MUK, Tpad Ha IIIOCKOCTH; YMEHUE 3a/1aBaTh U

OMHCHIBATH Tpadbl pa3IMUHBIMU CITIOCOOAMU; UCTIONB30BATh rpadbl MPU PEIICHUH 3a71a4

YMeHue onepupoBaTh MOHATUAMU: HATYPaJIbHOE YUCIIO, LIEJIOE YUCIIO0, CTENIEHD C LIEJIBIM [TI0KA3aTelIeM, KOPEHb HATYPaJIbHOW CTEIEHHU,
CTENEHb C pallMOHAIBHBIM TOKa3aTeJeM, CTEMEeHb C JCUCTBUTEIBHBIM TOKa3aTesieM, jJorapudM 4Yucliia, CHHYC, KOCUHYC M TaHT'€HC
MIPOU3BOJIBHOIO YHMCJA, OCTATOK MO MOIYJI0, PALUOHAIBHOE YMCIO, UPPALUOHAIBHOE YMCIIO, MHOXECTBA HATYpPaJIbHBIX, LENBIX,
palMoOHAIBHBIX, IEUCTBUTEIIBHBIX YHNCEN; YMEHHE UCIIOIH30BaTh IPU3HAKH IETUMOCTH, HAUMEHBIIINA 00NN ASIUTENh U HANMEHbBIIIECe
o01iee KpaTHOE, aNnrOpUTM EBKITHAA TPpH pellIeHU  3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH MTO3UIITMOHHBIMHI CHCTEMaMH CYMCIICHUS; YMEHUE
BBITIOJTHATh BBIYMCIICHHE 3HAYEHWW W TPEoOpa3oBaHUs BBIPAKEHUN CO CTEMEHSIMH W Jiorapudmamu, mpeoOpa3oBaHUs JPOOHO-
paIMoOHAaIBHBIX BRIPAKEHUH; YMEHUE ONIEPUPOBATH MOHATHSAMHU: MOCIE0BATEIFHOCTD, apu(MeTHIeCKast IPOrpeccHsi, FreOMeTprIecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIasi FeOMETpUYEcKasi IPOrpeccusi; yMEHUeE 3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOUIBIO
PEKYPPEHTHBIX (OPMYII; YMEHHE ONEPUPOBATh MOHATUSIMU: KOMILIEKCHOE YHMCIO, COMPSHKEHHBIE KOMIUIEKCHBIC YHCIA, MOIYIbh U
apryMeHT KOMIUIEKCHOTO 4ucia, (hopma 3amucu KOMIUIEKCHBIX YHcell (FeoOMEeTprUYecKasi, TPUTOHOMETpHUECKass U anredpandeckas);
YMETh MPOU3BOJUTH apu(METHUECKHE NEHCTBHUS ¢ KOMIUIEKCHBIMU YHCIAMH; MPUBOJUTH MPUMEPHI MCIIOIH30BAHHS KOMILIEKCHBIX

YHUCeIl; ONIEPUPOBATh MOHATUAMU: MaTpuiia 2xX2 u 3X3, onpeaeanTesb MaTPUIbl, TEOMETPUUECKUNA CMBICI ONTPEACTUTENS




YMeHue omnepupoBaTh TOHATUSMHU: paIllMOHANbHBIC, HppaIlMOHATIbHBIC, TOKA3aTENbHBIE, CTENEHHBbIC, JOorapuMUUYECKue,
TPUTOHOMETPUYECKHE YPAaBHEHHUS M HEPABEHCTBA, MX CUCTEMbl; YMEHHE OIEPUPOBATh MOHATUSMHU: TOXIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHUN U HEPABEHCTB, PABHOCHILHOCTh YPAaBHEHUH, HEPABCHCTB U CHUCTEM;
yMEHHE peliaTh YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MMOMOIIBIO Pa3IMYHbIX TPUEMOB; PeIllaTh ypPaBHEHHUS, HEPABEHCTBA U CUCTEMBbI
C mapaMmeTpoM; MPUMEHSTh YPAaBHEHHS, HEPABEHCTBA, UX CHCTEMbI ISl PEIICHUS MaTEMaTHYECKHX 3a/Jad W 3a/lay U3 Pas3JInyHbIX

obJiacTell HAyKH U peaIbHON KU3HH

YMeHue omnepupoBaTh MOHATHAMH: GYHKIUS, YETHOCTh (PYHKIHMH, I[EPUOJUYHOCTh (YHKIUU, OrPaHUYEHHOCTh (YHKLUH,
MOHOTOHHOCTh (PYHKIIUH, SKCTpeMyM (YHKIMH, HanOOJbIIee W HAaUMEHbIIee 3HA4eHUs (YHKIMHA Ha MPOMEXKYTKE, HENpepbIBHAS
GbyHKIUSA, acUMITOTHI rpaduka (QyHKIMM, TepBas W BTOpas NPOU3BOAHAA (YHKIUU, FEOMETPUUECKUNH M (PU3MUECKHUl CMBICIT
MIPOU3BOIHOM, MEPBOOOpPA3Has, ONPENeNEHHBI WHTETpajl; YMEHHE HAaXOJUTh aCUMITOTHI rpaduka (yHKIMH; YMEHHE BBIUUCIIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMMO3UIMK (PYHKIINN, HAXOJUTh YpaBHEHUE KacaTelbHON K rpaguky (QpyHKIUU;
YMEHHE HaXOIUTh IMPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIMI; YMEHHE HCIOIb30BATh MPOM3BOIHYIO Ul WCCIEAOBAHHS (DYyHKIHA,
HaXOJUTh HauWOOJbIIME M HAaWMEHBbIIME 3Ha4eHHs (QYHKUUN; CTPOUTHh TpadUK MHOTOYICHOB C HCIIOJNB30BAHMEM armmapara
MaTeMaTHUYeCKOr0 aHajiu3a; MPUMEHSATh MPOU3BOJIHYIO JUISl HAXOXACHHUS HAWIYYLEro pelleHHWs B TNPUKIAJAHBIX, B TOM 4YHCIE
COL[MAJIbHO-9)KOHOMHUYECKUX M (U3UYECKUX 33aJayax; HAXOAMTh IJIOUIATUd U 0O0BEMBI (PUIYp C MOMOILNBIO MHTErpaia; MpUBOIAMTH

MIPUMEPBl MaTEMaTHUYECKOI0 MOJIETUPOBAHUS C TOMOIBIO TUdpepeHIINaIbHBIX YpaBHEHUI

YMeHnue onepupoBaTh NOHATUAMU: TpaduK GyHKIUU, 0OpaTHas QYHKIMS, KOMIIO3ULMS QYyHKIUH, TUHEHHAs QyHKIINS, KBalpaTUYHas
GyHKIMA, palioHabHas (pyHKIUS, CTeneHHas QyHKIUs, TPUTOHOMEeTprUdYeckre (GyHKIIMU, OOpaTHbIE TPUTOHOMETpUYeCcKHe (PYHKIINY,
MoKazareiabHasi W Jiorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TpapUKU H3YyYEHHBIX (QYHKIMH, BBINONHITH IpeoOpa3oBaHUs
rpaduKoB (QYHKIIHMH, UCIIOJIb30BAaTh TPaGUKU Uil U3YUEHHS] IPOLECCOB U 3aBUCUMOCTEH, IIPU PEIICHUHU 3a/1ad U3 JPYIHX y4eOHBIX
MIPEIMETOB U 33J1a4 U3 peasibHOU KU3HH; BBIpaXKaTh (GOPMYIaMU 3aBUCUMOCTH MEX/ly BETMUNHAMHU; UCIIOJIb30BaTh CBOMCTBA U TpaduKH
GyHKIUE 175 penieHusl ypaBHEHUH, HEpPAaBEHCTB M 33Jad C MapameTpaMu; M300pakaTb Ha KOOPAMHATHOM IMJIOCKOCTH MHOXECTBa

peI_HCHI/Iﬁ ypaBHCHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3a[aud pa3HbIX THIIOB (B TOM YHCIE Ha MPOLEHTHI, JOJIM M YacTH, Ha JBH)KEHUE, paboOTy, CTOUMOCTh
TOBApOB M yCIIyT, HAJIOTH, 337[a4i U3 00JIACTH YIIPaBJICHUS JIUUYHBIMHA U CEMEWHBIMU (PMHAHCAMU ); COCTABIISATH BBIPaXKEHUS], YPAaBHEHU,
HEPaBEHCTBA M MX CHUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIEIOBAThH MOJYYCHHOE PEIICHUE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yIbTAaTOB;

YMEHUEC MOJCIUPOBATE PCAJIBHBIC CUTYalluH Ha A3bIKC MaTEMAaTUKHU, COCTABJIATH BbIPAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMbI




0 YCJIOBHIO 3aJa4du, HUCCICAOBATH INOCTPOCHHLIC MOJCIN C HUCIIOJB30BAHUCM alIiapara anrerLI, HHTCPIPCTUPOBATH HOHy‘{eHHBIfI

pe3ynbTar

YMeHue onepupoBath MOHATHUAMU: CpellHee apupMeTuIecKoe, Meinana, HauooJbllee U HAaUMEHbIIee 3HaYeHUs], pa3Max, JUCIepCus,
CTaHJIaPTHOE OTKJIOHCHUE YMCIIOBOTO HA0Opa; YMEHUE H3BJICKATh, MHTEPIPETHPOBATH MH(DOPMAIIHIO, IPEICTABICHHYIO B TA0IHIIAX, HA
auarpammax, rpadukax, OTpa)arollyto CBOWCTBA pealibHbIX MPOLIECCOB U SBICHUI; TPEICTABISATh HHPOPMAIUIO C TOMOLIBIO TaOJIHUIL
U JMarpaMM; UCCIIEI0BATh CTATUCTUYCCKHUE JAHHBIC, B TOM YHCIIe C MPUMEHEHUEM IpaMuecKuX METOJO0B U JEKTPOHHBIX CPEJCTB;

Fpa(i)I/ILIeCKI/I Hucciaea10BaTb COBMECCTHBIC Ha6J'IIO,I[eHI/ISI C IIOMOIIBIO AUarpaMm paCCCUBaHUA U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHITHIMHE: CIIy4allHBIN OIBIT U ClydailHOE COOBITHE, BEPOATHOCTD CIIyYaHOTO COOBITHS; YMEHUE BBIYUCIATH
BEPOSITHOCTH C MCIOJIH30BAHNWEM TpaUUeCKUX METOAOB; MPUMEHATh (POPMYIIBI CIIOKEHHS U YMHOXKEHHUSI BEPOATHOCTEH, (opMyity
MIOJIHOM BeposiTHOCTH, (hopmyny bepHyinun, komOuHaTopHbIe (hakThl U (OPMYIIbI; OLIEHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHII; yMEHUE
OIEpUpPOBaTh MOHATHSAMM: CilydaiiHas BEJIMYMHA, PpACHpElEeICHUE BEPOSTHOCTEH, MaTeMaTHUYeCKOEe OKUIAHHE, IUCHEpCUs MU
CTaH/IaPTHOE OTKJIOHEHHWE CIIy4aliHON BeIMYMHBI, (YHKIMH pACIpeleieHUs] U IUIOTHOCTH PaBHOMEPHOrO, MOKa3aTeNbHOTO U
HOPMaJIbHOIO PAaCIpe/IeIeHU; YMEHNUE HCIIOJIb30BATh CBOWCTBAa M3YUEHHBIX paclpeAeiieHUuil Ui pelleHMs 3a]ad; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIIINX YUCEII, METO/1bI BEIOOPOUYHBIX HCCIIEI0OBAaHUN; YMEHHUE IPUBOJUTH IPUMEPHI POSIBICHU S 3aKOHA OOJIBIINX
qycesl B MPUPOAHBIX U OOIECTBEHHBIX SBJICHUSIX; YMEHUE ONEPUPOBATh MOHITUIMU: COUYETAHUE, IIEPECTAHOBKA, YHCIO COUYETAaHUH,
YHCII0 NePeCcTaHOBOK; OMHOM HbIoTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE (haKThl M pACCyKJIEHU [T pelIeHHs 3a/1a4; OLIEHUBATh

BEPOSTHOCTH PEAIbHBIX COOBITHI; COCTABIIATH BEPOSITHOCTHYIO MOZIENIb M MHTEPIPETUPOBATH MOJyUYEHHBIN pe3ysbTaT

YMeHue onepupoBaTh NOHATUSAMHU: TOYKA, MpsAMasi, IUIOCKOCTb, IMPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJIA, IUJIOCKUM YIOJI,
JIBYTPaHHBIN yTroJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAIOIIMECS PSMBIE, MTAPAJIJIEIbHOCTD U EPIEHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH,
YIOJl MEXIY MNPAMBIMH, YroJl MEXIy NPsIMOM M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PAaCCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTostHue MEXIy MPSIMBIMH, PACCTOSTHUE MEXKY TUIOCKOCTSIMH; YMEHHUE WCIIOIh30BaTh MPU PEIICHUH 3a/1a4d W3ydeHHbIE (aKThl U
TEOPEMBI INIAHUMETPUN; YMEHHE OIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA; CTPOUTH MATEMAaTUIECKUE MOJIENH C TIOMOIILIO

TrCOMETPHUICCKUX MOHATUH 1 BCJIMYMH, PCIIAaTh CBA3AHHBIC C HUMHU NIPAKTHYCCKHUE 3a/la4n
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YMenue onepupoBaTh MOHATHAMH: IJIOWAAb (UTYphl, 00BEM QUIypbl, MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOIPAaHHUK, CEUYEHHUE
MHOTOIpaHHMKa, KyO, mapajuienenumnen, npusMma, nupamunaa, Gurypa ¥ MOBEpXHOCTb BpAllEeHUs, LWIMHJIP, KOHYC, map, cdepa,
IUIOIIAb Cepsl, IUIOIMAb IOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCa, IMIMHIPA, 00BEM KyOa, IpsSIMOYTOJIBHOTO MapauleIenuIeaa,

NApaMU/bl, IPU3MBI, WIAHIpA, KOHyCa, 11apa, pa3BEPTKa IOBEPXHOCTH, CEYCHUS KOHYCa M LWIMHJIpA, NapajljielbHblE OCH WU




OCHOBAHHIO, CEYCHHE IIapa, IUIOCKOCTh, Kacaromascs cgepsl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE MHOTOTPaHHUKA,
n300pakaTh MHOTOTPAHHHUKH, (PUIYpbl U MOBEPXHOCTH BPALIEHUS, UX CEYEHHUS, B TOM UHUCIIE C IOMOIIbIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHUE MPUMEHSATh CBOMCTBA T€OMETPUIECKHUX (PUTYDP, CAMOCTOSTENEHO (POPMYITHPOBATEH ONPEICICHHS U3y4aeMbIX (DUTYD, BBIIBUTaTh
TMIIOTE3bl O CBOWMCTBAX M IPU3HAKAX TIE€OMETpPUYECKHX (Uryp, OOOCHOBBIBaTH MJIM ONPOBEpPraTb HUX; YMEHHE IPOBOAUTH

KJaccupuKanuio GpuUryp mo pa3IuuHbIM MPU3HAKAM, BHITOTHITH HEOOXOIUMBIC TOTIOTHUTEIBHBIC TOCTPOCHHUS

11

YMeHue onepupoBaTh NOHATUAMU: IBHKEHHUE B IIPOCTPAHCTBE, I1APAJUICIIbHBIN IIEPEHOC, CAMMETPHS Ha IUIOCKOCTH U B IIPOCTPAHCTBE,
IIOBOPOT, IpeoOpa3oBaHue NOA0OUs, 1000HbBIE PUTYpBl; YMEHHE pacllO3HAaBaTh PaBHbIE U MOJO0HbIE (DUTYpPBI, B TOM YUCIIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYype; HUCIOIb30BaTh N'€OMETPUYECKAE OTHOILLIEHUS IIPU PELICHUM 334a4; HAXOJIUTh I'€OMETPUYECKHUE BEIUYUHBI
(MHa, yroj, miowmaab, 00bEM) MU PELIeHUH 3a7ady U3 JIPYrHX y4yeOHBIX MPEIMETOB U U3 peaIbHOW JKU3HU; YMEHHUE BBIYHCISATH
reOMETPHUECKUE BEITMYMHBI (JUTMHA, YTOJ, IJIOMIab, 00BEM, IUIOMAalb TIOBEPXHOCTH), UCTIONB3YS H3YYCHHBIE ()OPMYIIBI U METO/BI, B
TOM YHCIIE: IUIOIA/Jb MOBEPXHOCTH MUPAMHJIbI, MPU3MbI, KOHYyca, LWIMHAPA, IUIOMWAAb cdepbl; 00bEM KyOa, HpsSMOYrojJbHOTO

napaJuiesenure/a, MMPaMuabl, TPU3MbI, IWIMHIPA, KOHYCA, IIapa; YMEHHE HaX0IUTh OTHOUIEHHE 00BEMOB MOJJOOHBIX (GUryp

12
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YMeHue onepupoBarh MOHATHAMU: NPSAMOYTOJIbHAs CUCTEMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IIPOM3BE/IEHUE BEKTOPA HA YUCIIO, PA3JIOKEHHUE BEKTOpa MO 0a3ucy, CKaJlipHOE MPOU3BEACHNE, BEKTOPHOE MPOU3BE/ICHHE,
YIoJl MeXAYy BEKTOpPaMM; YMEHHE HMCIIO0Ib30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ JUIsl pEelIeHUs FeOMETPUUYECKUX 3a7ad U 3a7ad
ApYTUX y4eOHBIX MPEAMETOB

YMenue BbIOMpaTh MOAXOASIIMNA METOJ JUIsl PELISHUs 3aJauyd; MOHMMaHUE 3HAYMMOCTHM MAaTEeMaTHKU B M3YYEHHM HPUPOJHBIX U
OOIIIECTBEHHBIX MPOLIECCOB U SIBJICHUN; YMEHUE PACHO3HABAThH MPOSBICHUE 3aKOHOB MAaTEMAaTUKU B MCKYCCTBE, YMEHUE MPUBOAUTH

MIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCUHCKON U MUPOBOM MaTEMaTUYECKON HAyKN




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Hucna u BIYUCICHUS
1.1 Hatypanbnble u neinsle yncina. Ilpu3Haky 1eIMMOCTH HENbIX YUCEN
1.2 Panmonanehpie yncia. OObIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE TEPHUOIUIECKIE TPOOH
1.3 Apudmerndeckuii KOpeHb HATYpaIbHOU cTereHu. [leficTBrs ¢ apuMEeTHUECKUMU KOPHAMHU HATypallbHON CTEIICHU
1.4 Crenens ¢ nensiM mokasareneM. CTeneHb ¢ pallnoHaIbHBIM MoKazaTenaeM. CBOMCTBa cTeneH!
1.5 CuHyC, KOCHHYC U TAaHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTaHT'€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHbIC JOTapU(MbI
17 JleiicTButenbHble uncia. ApudmMeTndeckue omnepanuu ¢ JeiHCTBUTeNbHBIMU nucaamu. [IpuOmmkEHHbIE BBIUMCICHUS, MPAaBUila OKPYTJICHUS,
' MIPUKUIKA U OLEHKA Pe3yJIbTaTa BHIYMCICHUI
1.8 [IpeoOpa3oBanue BeIpaKCHUN
1.9 KomrmnekcHeie yncna
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 ensie u 1poOHO-palIMOHATIEHBIE YPABHEHHUS
2.2 WppatmonanbHble ypaBHEHUS
23 TpuronomeTpuuecke ypaBHEHHUs
24 [TokazarenpHbIE U TOTapUPMUIECKIE YPABHEHHUS
2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 WppaumonanbHble HEPAaBEHCTBA
2.7 [TokazarenpHbIC U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu




2.11

Matpuiia cucTeMsl JIMHENHBIX ypaBHEeHUI. OnpeaennuTesb MaTPULIbI

3 OyHKIUH U TpaPuKH

11 @Oyukuus, cnocodsl 3aganua Gynkuun. ['paduk pynknun. Bzanmuo obOpatabie ¢pynkumuu. YETHble 1 Heu€THbIE QyHKuMuU. [lepuonnyeckue
. byHKIIH

) OO6nacte ompeneneHus U MHOKECTBO 3HadeHui (yHkiuu. Hynmu ¢ynkuuu. IIpomexyTku 3HakonmoctossHCTBA. [IpoMexyTKH MOHOTOHHOCTH
. ¢byHkuu. MakcuMmyMbl 1 MUHUMYMBI GyHKIMH. Hanbombiiee u HauMeHblilee 3HaueHne (GyHKIUU Ha IPOMEKYTKE

33 Crenennas GyHKIHS ¢ HATypaJIbHBIM U 1eIbIM MToKa3aTeneM. Eé cBoiicTBa u rpadguk. CBoicTBa U TpadUK KOPHS 1-OW CTEIEHU

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu

3.5 [TokazarenbHas u norapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKH

3.6 Touku paspeiBa. AcumntoTsl rpadukoB GyHKuuid. CBoiicTBa (PyHKIIMIA, HEMPEPHIBHBIX HA OTPE3KE

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH

3.8 Apudmernueckas u reomeTpruaecKkas mporpeccu. @opMyIia CII0KHBIX MPOLIEHTOB
4 Havana matematnueckoro ananusa

4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHHA

47 [IpumeHeHne NpPOM3BOAHON K MCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokJIeHue HanOoJbIIero M HaMMEHBIIETo
' 3HaueHUs! QYHKIIMU HAa OTPE3Ke

4.3 [TepBoobpaznas. MuTerpan
5 MHosxecTBa U JIOTUKA

5.1 MHoecTBO, oTniepaliuy HaJl MHOKeCcTBaMu. J{luarpammer Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA

6.1 OmnucarenpHas CTaTUCTUKA

6.2 BepositHOCTB

6.3 KomOunaropuka
7 I'eomeTrpus




7.1

@urypsl Ha INIOCKOCTU

7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH

7.4 Tena u MOBEpXHOCTH BpAILICHUS

7.5 Koopaunatsl u BEKTOpPBI




