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1 OBIIIASI XAPAKTEPUCTHUKA PABOYEN TPOI'PAMMbBI YYEBHOM
JUCHUIIIMHBI OY ]1.04 «MaTeMaTHKa»

1.1 Mecro AUCHUMIUVIMHBI B  CTPYKType OCHOBHOWH  mnpodeccHoHAIbHOMI
00pa3oBaTeIbHOI NPOrPaMMBbl

Oo6meobpazoBarensHas aucuuiuimHa OY /(.04 «MaremaTnka» sBIsSeTCS 00s3aTENbHON
9acThI0 001Ie00pa30BaTENBHOrO UKIIa 00pa3oBaTeIbHON IporpaMMel B cooTBeTcTBUE ¢ PT'OC
COO, ®OOIT u ®I'OC CIIO no crnenuanbHocTH 38.02.01 DKOHOMHKA U OyXTITEPCKHUI ydeT
(o otpacnsm).

1.2 llenun u 3a7a4m y4eOHOM TUCHUTITHHBI

dbopMupoBaHWE IIEHTPAIBHBIX MAaTEMAaTHYECKUX TOHATHN  (YUCIIO, BEJIMYMHA,
reomeTpuueckas (Qurypa, mepeMeHHas, BEpOSATHOCTb, (DYHKIWS, MPOU3BOAHAS, HWHTErpan),
00€CIeYnBAOIINX MPEEMCTBEHHOCTh M TIEPCHEKTHBHOCTh MAaTEMaTHYECKOTO OOpa3oBaHUS
00yJaroNuXcs;

MOJIBEICHHE OOYYAIOIIMXCS HA JIOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3H
MaTeMaTUKUd U OKPYKAIOIIEr0 MHUpPa, MOHMMAaHME MaTeMaTHKU KaK 4YacTH OOIIeH KyJIbTYpbl
YeJIOBEUECTBA;

pa3BUTHE  MHTEJUIEKTYaJbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  OOydYarouiuxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEA0OBATEIBCKIUX YMEHUM, KPUTUYHOCTH MBIIIJIEHHS, UHTEpECca
K U3YYEHUIO MAaTEMAaTUKH;

(hopmupoBanue PyHKITMOHAILHON MaTeMaTHYECKONW IPAMOTHOCTH: YMEHHS PacIio3HaBaTh
MAaTeMaTUYECKUE AaCHEKThl B PEAJbHBIX JKW3HECHHBIX CUTYyalUsIX W NPU H3YYCHUU APYTUX
y4eOHBIX TPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (hopMynrpoBaTh UX Ha
SI3BIKE MAaTeMaTUKM U CO3JaBaThb MAaTE€MaTUYE€CKUE MOJCIH, MPUMEHSITh OCBOCHHBIMN
MaTeMaTHYeCKHi arnmapar TS pelenus MPAaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MOJTYYCHHBIE PE3YJIbTATHI.

1.3 Ilnanupyemble pe3yabTaThbl 0CBOEHUSI y4eOHOI 0 M CHUTLIHHBI

. JINYHOCTHBIE

JIpl cdopmMHpOBaHHOCTH TpaKIAHCKOM MO3UIUK O0ydYarollerocs Kak aKTHUBHOIO
U OTBETCTBEHHOI'O YJ€HAa POCCUHMCKOIro OOLIECTBa; MPEACTABICHUE O MAaTEMaTUYECKHUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIENyp TpakKIaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI U PYTOE);

JIp6 ymeHume B3aMMOJICMCTBOBATH C COIMATBHBIMA WHCTUTYTAMH B COOTBETCTBUM C UX
(GYHKUIMSMHU U Ha3HAYCHUEM,

JIp8 cdhopMHpPOBAaHHOCTE POCCUHCKOW TpakIaHCKOW HWACHTUYHOCTH, YBaKEHUS
K TMpONUIOMYy W  HACTOSIIEMY POCCHHCKOM  MaTeMaTWKH, I[IEHHOCTHOE OTHOIIEHUE
K JOCTHXXEHUSM POCCUHMCKMX MATEMaTUKOB M POCCHUMCKOW MAaTeMaTUYECKOW IIKOJIBI,
UCIOJIb30BaHME ATUX JOCTHKEHHH B IPYrUX HayKaX, TEXHOJIOTHUIX, cepax SKOHOMHUKHU;

JIp1l1l oco3HaHue NyXOBHBIX IEHHOCTEH pOCCUICKOr0 Hapo/a;

JIp12 cdhopMupoBaHHOCTH HpPABCTBEHHOTO CO3HAHUS, OTHYECKOTO TMOBEACHUS,
CBA3aHHOIO C IPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUW HAyKU U ACSATENbHOCTBIO YYEHOTO,
OCO3HAHUE JIMYHOI'0 BKJIaJla B IOCTPOEHUE YCTOWUUBOr0 OyayILIEro;



JIp16 »cretmyeckoe OTHOIIEHHME K MHUDPY, BKJIOYas JCTETUKY MaTeMaTHYEeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB,  3aJay, peIIeHUH, PacCYKIEHHH, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

JIp20 chopmMupOBaHHOCTH YMEHHUSI MPUMEHITh MaTEMaTHUYECKHUE 3HAHUS B MHTEpEcax
3I0pOBOr0 M Oe3omacHoro o0Opas3a *HU3HH, OTBETCTBEHHOE OTHOUICHHWE K CBOEMY 310pOBBIO
(3mopoBoe muTaHME, cOATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pEryispHas Quandeckas
AKTUBHOCTB);

JIp21 ¢usnyeckoe coBeplIEHCTBOBAHUE MPU 3AHATHUAX CIHOPTUBHO-030POBUTEIBHON
NeSITETbHOCTHIO;

JIp23 rOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOIIO0NS;

JIp25 wuHTepec K pa3znuuyHbIM chepaM MpodhecCHOHAIBHON eSTeTbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKOW U e€ MNPUIOKEHUSIMH, YMEHHE COBEpLIaThb OCO3HAHHBIA BBIOOP Oymyiien
npodeccur 1 peaTu30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIJIaHBI,

JIp26 roToBHOCTH M  CIOCOOHOCTH K  MaTreMaTHYECKOMY OOpa3OBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUHU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
MPaKTUYECKUX 3a7a4 MaTEMaTUYECKO HalpaBiIE€HHOCTH;

JIp27 chopMupOBaHHOCTH YKOJIOTHUECKON KYIbTYphl, IOHUMAHKUE BIUSHUS COIHAIBHO-
SKOHOMUYECKUX IMPOILECCOB Ha COCTOSIHHE MPHUPOJHOM M COLMAIBHOW Cpebl, OCO3HAHUE
rI00aIbHOTO  XapakTepa  JKOJIOTMYECKHX  MpoOieM, OpueHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUH JUId peleHns 3aa4 B 00JIaCTH OKPY’KaIoLIel cpebl,

JIp28 mnaHMpOBaHME TIOCTYIKOB M OIEHKM WX BO3MOXHBIX MOCIEACTBUUA A
OKpY’Karollen Cpeibl;

JIp 32 chopmMHpOBaHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU M OOLIECTBEHHOW MPAKTUKH, TOHMMaHUE MAaTeMaTH4YeCKOW HayKHu Kak cgepbl
YeJI0OBEUYECKON JESITEIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTH Ui Pa3BUTHS LIMBWIN3ALNU,
OBIIAJICHHE SI3BIKOM MAaTEMaTHKU U MaTEMaTHUeCKON KYJIbTYypOil KaK CpEJCTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISTH MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHAUBUAYAIBHO U
B IpyIIIIE.

. MeTalnpeIMeTHbIe

Mp2 BbISBIATP U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHUYECKUX
00BEKTOB, OHATHI, OTHOLICHUH MEXIy MOHSATHIMH, (OPMYIUPOBATH OINPENCICHUS MOHATUH,
yCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KIACCH(PUKAIUU, OCHOBAaHUS Uil OOOOLICHUS U
CpPaBHEHHUS, KpUTEPUH MTPOBOIMMOr0 aHAIN3a;

Mp3 BocpuHUMaTh, GOPMYINPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPIUTEIHHBIC
Y OTpHIIaTeNbHbIC, €IMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIE;

Mp4 BbIABIAT, MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IMPOTUBOPEYUS B
(dakTax, JaHHBIX, HAOMIOJCHUAX M YTBEPKICHHIX, MpPEUIarath KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH M NPOTHBOPEYMI; JelaTh BBIBOJABl C MCIIOIb30BAHMEM 3aKOHOB JIOTHMKH,
JNENYKTUBHBIX M MHAYKTUBHBIX YMO3AKJIIOUEHUH, yMO3aKIIOUEHUN MO aHAJIOIMH; MPOBOAUTH
CaMOCTOSITENIHO J0KA3aTelIbCTBA MaTEMaTHUYECKUX YTBEP)KJIEHUH (IIpsIMbIE U OT IPOTHUBHOIO),
BBICTpaBaTh apTryMEHTAIMIO, MPHUBOIUTH TPHUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY)KIEHHS M BBIBOJbI; BRIOMPATh Ccr1oco0 peleHus yueOHoU 3a1auu (CpaBHUBATH
HECKOJIbKO BapHAHTOB pEIICHUs, BBIOUPATh Hanboee MOAXOIAIMNN C YIETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPUEB).



Mp7 wucnonb3oBaTh BONPOCH Kak HWCCIEAOBATENILCKUH HWHCTPYMEHT IO3HAHUS,
(opMynHupoBaTh BONPOCH], (PUKCUPYIOIIKE MPOTHBOpEUHE, MPoOIeMy, YCTaHABINBATh UCKOMOE
U AaHHOe, HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIIMIO, MHEHUE;

Mp8 1poBOOUTH CaMOCTOSITENBHO CIUIAHMPOBAHHBIM OSKCIIEPUMEHT, HCCIICAOBAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBIECHUS, MPOLECCa, BHIBICHUIO
3aBUCHUMOCTEHN MeX Iy 00BEKTaMU, SIBICHUSAMU, IPOIIECCAMH;

Mp13 camocrosTenbHO (opMyTupoBaTh OOOOIIEHUS W BBIBOABI IO pPE3yJIbTaTam
pOBENEHHOIO  HAOMIONEHMs, HCCIEIOBaHMS, OLEHMBATh JOCTOBEPHOCTh  IOTYYEHHBIX
pe3ynbTaTOB, BBIBOJIOB M 0000IIICHUI;

Mp19 1nporHo3upoBaTh BO3MOXHOE pa3BUTUE IIpolecca, a TakXKe BbIIBUIaTh
MPETONIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Mp21l BeEBaATh AepuuUTHl UHGOPMAIMK, JAaHHBIX, HEOOXOAMMBIX MJIs OTBETa Ha
BOIIPOC ¥ JUIS PEUICHHs 3aJadd; BbIOMpaTh MH()OPMAIMIO M3 MCTOYHHKOB PA3JIMYHBIX THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIMIO PAa3IMYHBIX BHUIOB U
(dhopMm npeacTaBICHUS;

Mp22 crpykTypupoBaTh HWHGOPMALHIO, TPEACTABIATH €€ B Pa3IWYHBIX (PopMax,
WTIOCTPUPOBATh I'padUueCcKy;

Mp23 onenuBaTh HaAEKHOCT, MHMOPMAITUU TIO CAMOCTOSITENIEHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

Mp28 BocnpuHMMaTh U (OPMYIHPOBATH CYXKIEHUS B COOTBETCTBHUHM C YCIOBHSIMHU
U LensiMU OOLIEHHS, $ICHO, TOYHO, IPaMOTHO BBIPAXKAaTh CBOI TOUKY 3pPEHHUS B YCTHBIX
YW THCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS MO XOAY pEHICHUs 3aJadd, KOMMEHTHPOBATh
MOJIyYEeHHBINH pe3yibTarT;

Mp29 B xoxe oOCyxJeHHsS 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYKIa€MOW TEMBI,
mpoOJeMbl, pelraeMoi 3aJayd; BbBICKa3blBaTh WJCH, HAICJIEHHBIE HA TIIOMCK pELICHHUS,
COIOCTABJIATh CBOHM CYXIEHHUS C CYXKJIEHHUSMHU APYTUX YYaCTHUKOB JHaliora, OOHApyKHUBATh
pasiauure U CXOACTBO MO3UIMH, B KOppEeKTHOW (opme (GopMymupoBaTh pa3zHOIIACHS, CBOU
BO3paKECHUS;

Mp30 npeactaBisTh pe3ylibTaThl pEIISHHs 3aJadd, SKCIEPUMEHTa, MCCIIEJOBaHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpATh (popMar BBICTYIUIEHUS C Y4ETOM 3aay Mpe3eHTaluu U
0cOOEHHOCTEW ayJUTOPUH;

Mp31 noHumaTth M HUCHOJNB30BaTh MPEUMYIIECTBA KOMAHAHOM W WMHIMBHIYalIbHOM
paboThl TpM pemieHuH Y4eOHBIX 3a7ay, NPUHUMATh 1EJb COBMECTHOW JAEATeIbHOCTH,
TUTAHUPOBATh OPTaHU3AIIMIO0 COBMECTHOM paboThI,

Mp32 pacnpenensate Buibl paboT, 10roBapuBaThCs, 00CYKAAaTh MPOLECC U PE3ysbTaT
paboThl, 00001IaTE MHEHUS HECKOJIBKUX JIIOICH;

Mp33 ydgacTBOBaTh B TpYMNIOBBIX (opmax paboTel (0OCykIeHUs, OOMEH MHEHHIA,
«MO3TOBBIE HITYPMbI» W HHBIE), BBIIOJIHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATh CBOU
JNEUCTBUS C IPYTUMH YiIEHAMH KOMaH/Ibl, OI[EHUBATh KAY€CTBO CBOETO BKJIa/1a B OOIINIA MPOTYKT
0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMH B3aUMOCHCTBUS,

Mp39 cocraBnsaTh IUIaH, AJITOPUTM pELIEHHs 3a/aud, BBIOMPATh CHOCOO pelIeHHs
C Y4YéTOM HWMEIONIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAThH
Y KOPPEKTUPOBATh BAPHAHTHI PELICHUI ¢ YIETOM HOBOM MH(OpMAaIHH;



Mp45 oneHuBaTh COOTBETCTBHE pE3yJjbTaTa LEIU U YCIOBUSM, OOBSCHATH NPUYUHBI
JOCTIDKEHUSI WM HEAOCTHXKEHMS pPe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OMBITY;

Mp46 BraseTs HaBBIKAMH TO3HABATENBHON pe(ICKCHHM KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3yJIbTATOB, BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yJibTaTa pelleHns MaTeMaTHUeCKON 3ajauu;

Mp48 npenBuaeTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEIICHWU 3a]auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWEHHBIX
OUIMOOK, BBISIBJIEHHBIX TPYAHOCTEH.

. npeaAMeTHbIe

IIpl BnazeHue MeToJaMM JI0KA3aTENbCTB, AJTOPUTMAMM pEIIECHHs 3a/1ad; yMEHHe
(bopMynHpoOBaTh OIPEICIICHHS], AKCHOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOAUTH J10Ka3aTeIbHbIE
paccyXJeHHUs B X0/I€ pELIeHUs 3a/1a4;

IIp2 ymeHue omepupoBaTh MOHATHSAMHU: CTENEHb YMCIA, JOrapudmM Yucia; yMeHHe
BBIMOJIHATh BBIYMCICHHE 3HAYEHUH U 1IpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
norapudmamu, npeodpa3zoBaHus APOOHO-PALNOHATHHBIX BEIPAKCHUH;

IIp3 ymeHue  omnepupoBaTh  MOHATUAMHU:  pallMOHAJIBHBIE,  HpPpalMOHAJIbHbIC,
MOKa3aTesbHbIe, CTENECHHblE, JIorapuMuU4eckue, TPUTOHOMETPUYECKHE YpPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

IIp4 ymeHue onepupoBaThb MOHATUAMHU: (YHKLHUS, HENpepblBHas  (QyHKIUS,
IIPOM3BOJHAsI, MEPBOOOpa3Has, ONpPEICICHHbI WHTErpasg; yMEHHE HAaXOOUTh IPOU3BOIHBIC
JJIEMEHTAPHBIX (DYHKIMHA, WCHIONB3Ys CIPAaBOYHBIE MaTE€pPHAJbl; MCCIEAOBATh B IPOCTEHIINX
ciyyasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOJUTh HaumOOJBIIME W HAMMEHBIIME 3HAYEHUS
(GyHKUUH; CTPOMTH TpapUKM MHOIOYJICHOB C MCIIOJIB30BAaHMEM arlapaTta MaTeMaTH4eCKOro
aHaJIM3a; NMPUMEHATh NPOU3BOAHYI IpPHU PEUIEHMM 3aJad Ha JABM)KEHUE; pellaTh IPAaKTHKO-
OpPMEHTUPOBAHHBIE 3aJaud Ha HauOOJbLIME M HAaMMEHBIINE 3HAUYEHUS, Ha HAXOXICHUE IYTH,
CKOPOCTH U YCKOPEHHUS;

IIpS ymeHue onepupoBaTh MNOHATUSAMU: pPaLMOHAIbHAs (YHKIUSA, IOKa3aTeabHast
¢byHKUuMs, cTeneHHas (QyHKUus, jgorapupmuyeckas (QyHKIMs, TPUTOHOMETpUUYECKHE (YHKIMH,
oOpaTHbie (YHKIIUHM, YMEHUE CTPOUTH T'payKyi M3y4eHHBIX (DYHKITUH, UCIIOIH30BATh rpaduKu
MIPU U3YYEHHUH MTPOIIECCOB U 3aBUCUMOCTEH, IPU PEUICHNH 33134 U3 JPYTUX YUeOHBIX IPEIMETOB
U 337124 U3 peajbHOM KU3HU; BBIpaKaTh (JOpMyIaMH 3aBUCUMOCTH MEX/1y BEIMUMHAMU;

IIp6 yMeHue pemate TEKCTOBBIE 3aJaud Pa3HbIX THIOB (B TOM YMCIE Ha HPOLEHTHI,
JIOJIA M 9acCTH, Ha JABIIKEHHE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 3a[a4d U3 00IacTH
yIpaBJIeHUs] JIMYHBIMM U CEMEWHBIMU (PMHAHCAMH); COCTaBISATh BBIPAKEHUS, YpPaBHEHMUS,
HEpaBEHCTBA M MX CHCTEMBbl IO YCIOBMIO 3a/lauM, HCCIIECAOBaTh IOJIYYEHHOE DELIEHHE U
OLICHUBATh MPABJIONOI00HOCTh PE3YIILTATOB;

IIp7 ymeHue onepupoBaTh MOHATUSAMH: CcpelHee apU(pMETHUYEeCKoe, MeauaHa,
HauOomblllee M HaUMEHbIIEE 3HAYEHUs, pa3Max, AUCHEPCUs, CTAHIApTHOE OTKJIOHEHUE
YHCIOBOr0 Habopa; yMEeHHE W3BJIEKaTh, HHTEPIPETHPOBATH WH(OPMAIIHIO, TPEICTABICHHYIO B
TabnMIax, Ha JAMarpammax, rpa@ukax, OTpaXkarollyl0 CBOMCTBAa peajbHBIX IPOLECCOB U
SBJIEHUM; TPEICTAaBIATh HH(OPMAIMIO C TOMOINBIO TalJNMIl W JAUArpaMM; HCCIIE0BaTh
CTaTUCTUYECKHE JaHHBIC, B TOM YHCJIE C MPUMEHEHUEM Ipa)uIecKuX METOJOB U SJIEKTPOHHBIX
CPEICTB;

IIp8 ymeHue onepupoBaTh MOHATUSIMH: CIy4YailHBIA OMNBIT M CIy4alHOE COOBITHE,



BEPOATHOCTh CIy4allHOIO COOBITHS; YMEHHUE BBIUUCIATH BEPOSTHOCTH C HCIOIb30BAaHUEM
rpadUUecKuX METOJIOB; NPUMEHATH (OPMYJbl CIOKEHHS W YMHOXEHHUS BEpOSTHOCTEH,
KOMOMHATOpHbIE (QaKkThl U (OpMyYJIbI PU PELICHUU 3a]ay; OLEHUBATh BEPOATHOCTH PEalbHbIX
COOBITHIA; 3HAKOMCTBO CO CIyYailHBIMH BETMYMHAMH; YMEHHE MTPUBOAUTH IPUMEPHI TPOSBICHHS
3aKOHa OOJBIIUX YHCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBICHUSX;

IIp9 ymeHue onepupoBaTh NOHATHAMM: TOYKA, IPsAMasi, IIOCKOCTb, IMPOCTPAHCTBO,
JBYTPAHHBIM YroJ, CKpEIIMBAKOIIKAECA MpsMbIE, NapaJUICIIBHOCTE U IEPIEHAUKYJIIPHOCTh
NPSAMBIX U IUIOCKOCTEM, Yroil MEXIy IpPSMBIMH, Yrold MEXAY NPSMON M IUIOCKOCTBIO, YIOI
MEXNy IUIOCKOCTSMH, PAaCCTOSHHE OT TOYKH 0 IUIOCKOCTH, PAaCCTOSHHE MEXAY IPSIMBIMU,
pacCTOsIHUE MEXIY IUIOCKOCTSAMM; YMEHHME HCIIONB30BAaTh IIPU PEIICHUM 3a/1ad H3Y4YCHHBIC
(baxThl ¥ TEOpEeMBI INITAHUMETPUHN; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOIIET0 MUPA;

IIp10 ymeHue onepupoBaTh MOHATUAMU: MHOTOIPAaHHUK, CEYEHHE MHOI'OI'paHHHKA, KYO,
napaieNienure, pu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpaIleHHS, IIHJIMHAP, KOHYC, [Iap,
cdepa, cedueHuss (GUrypbl BpallleHUs, IJIOCKOCTb, Kacaromascsi cdepsl, IMIMHApa, KOHYca,
IUIOIAAb TTOBEPXHOCTH MUPAMUBI, TIPU3MBI, KOHYCa, HWIMHJPA, IUIOMAaab cepsl, 00beM Kyoa,
MPSIMOYTOJIBHOT'O NapaJlIeNienuIea, TUupaMusl, MPU3MBbl, [WIMHAPA, KOHYCa, 1Iapa; yMEHUE
n300pakaTb MHOTOIPAaHHMKHM U ITOBEPXHOCTH BpAIIECHUS, UX CEUCHHS OT PYKH, C TOMOIIbIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHUE pPacllO3HAaBATh CHUMMETPHUIO B
MIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIBHBIC MHOT OIPAaHHUKU;

IIp11 ymeHue omnepupoBaTh HOHATHSAMHU: JBI)KEHHE B IPOCTPAHCTBE, IOA0OHBIE
Gurypel B IPOCTPAHCTBE; MCIIOIb30BaTh OTHOLICHHE IUIOLIAJEH IMOBEpXHOCTEH M 00BEMOB
MOoJOO0HBIX (DUTYp TIPH PEUICHUN 33734,

IIp12 ymeHue BBIYMCIATH FEOMETPUUECKUE BEIMYMHBI (JUIMHA, YTOJ, MJIOLIA/lb, 00bEM,
IUIOIA/Ab TOBEPXHOCTH), UCIIONb3Ys U3yUYEHHBbIE (POPMYIIBI U METO/IBI;

IIp13 ymeHue omnepupoBaTb MOHATHSAMHM: MPSMOYrojbHas CHCTEMa KOOPAMHAT,
KOOpJMHAThl TOYKU, BEKTOP, KOOpAMHATBI BEKTOpA, CKAIIPHOE IPOU3BEACHUE, Yrol MEXIy
BEKTOPAMH, CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpAa HA 4YHCIO; HAaXOOUTh C IOMOLIBIO
M3Y4EHHBIX (HOPMYJT KOOPIMHATHI CEPEAMHBI OTPE3KA, PACCTOSTHIE MEX Y ABYMSI TOUKAMH;

IIp14 ymenue BbIOMpaTh MNOAXONAIIMKA H3YYEHHBIH METOA JUISL PpEIICHUs 3aJaud,
pacro3HaBaTb MareMaTHyeckue (akTbl MW MaTEeMAaTU4YECKUE MOJEIM B INPUPOIHBIX MU
OOILECTBEHHBIX SIBICHHUSX, B HCKYCCTBE; YMEHHE IPHBOAUTH MPHUMEPHl MaTeMaTHYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKHU.

IIp15 ymeHue onepupoBaTh MOHATUSMHU: ONPEACICHUE, aKCHOMa, TEOpPEMA, CIIE/ICTBHUE,
CBOWMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCWIbHBIE (POPMYITUPOBKH; YMEHUE (HOPMYIUPOBATH
oOpaTHOE€ W NPOTHUBOMOJIOKHOE YTBEpXKJIEHUE, IPHUBOAUTH IPUMEPbl U KOHTPIPUMEPHI,
HCIOJIB30BaTh METOJ MAaTeMATHYECKOM WHIYKLHUH; IPOBOAUTH JOKA3aTEIIBHBIC PACCyKICHUS
IIpY PEIICHUH 33/a4, OLICHUBATh JIOTMYECKYIO IIPaBUIILHOCTh PACCYXkKICHUN;

IIp16 ymeHnue onepupoBaTh MOHATUSAMHU: MHOXKECTBO, ITOAMHOXKECTBO, OIEPALIMM HAJ
MHOKECTBAMH; YMEHHE MCIONb30BaTh TCOPETHUKO-MHOXKECTBCHHBIN ammapar Ui ONHCAHUs
peabHBIX TPOLECCOB U SBICHUH M MPH PELICHWH 33734, B TOM YHCIE M3 APYIHX Y4eOHBIX
IIPEAMETOB;

IIp17 ymenue onepupoBaTh MOHATHUAMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, Tpad Ha
TUTOCKOCTH; YMEHHE 3a7[aBaTh M OMHCHIBaTh Tpadbl Pa3IUYHBIMU CIOCOOAMH; HCIOIH30BATh
rpadsl IpU PELICHNH 33/1a4;

IIp18 ymenue cBOOOJHO OMEpUPOBATH MOHSTUSIMH: COUYETAHUE, NIEPECTAHOBKA, YUCIIO
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COYETaHMM, YHCIO MepecTaHoBOK; OMHOM HblOTOHA; yMeHHe NpUMEHSTh KOMOMHATOPHbIE
(baxThl ¥ pacCyXIeHU IS peLIeHUs 3a/1ay;

IIp19 ymenue onepupoBaTh MOHATUAMU: HATYPAIBbHOE YUCIIO, IIEJI0€ YUCIIO, OCTATOK 110
MOJTYJII0, PAllMOHAIFHOE YHWCIIO, WPPAIMOHAIBHOE YHCIO, MHOXKECTBA HATypalIbHBIX, MEINbIX,
paLlMOHATbHBIX, JEHCTBUTEIBHBIX YMCEN; YMEHHME UCIOJIb30BaTh MPU3HAKU JIEIMMOCTH,
HauMEHBIINKM OOIIMK JenuTenb M HauMeHbllee ofllee KpaTHoe, anroputMm EBkiuma mpu
pELIeHUH 33a]a4; 3HAKOMCTBO € Pa3IMYHBIMU TTO3UIIMOHHBIMU CHCTEMAaMH CUHCIICHUS;

IIp20 ymenue cBOOOJHO ONEPUPOBATH MOHATUSMHU: CTENEHb C LEJNbIM IOKA3aTeleM,
KOpEHb HATypaJbHOM CTENEHH, CTEeNeHb C pAlHUOHAJIBHBIM IIOKa3aTeleM, CTeHeHb C
JIeWCTBUTENFHBIM (BEIIECTBEHHBIM) TTOKa3aTeseM, JiorapudM Yucia, CHHYC, KOCHHYC ¥ TaHTE€HC
MIPOM3BOJILHOTO YUCIIA;

IIp21 ymeHue onepupoBaTh MOHITUSIMHU: TOXKAECTBO, TOXKIECTBEHHOE NMPEOOpa3oOBaHUE,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPAaBHEHWH W HEPABEHCTB, PaBHOCHIBLHOCTH ypPaBHEHHIA,
HEpaBEHCTB M CHUCTEM, pAalMOHAJbHBIC, WPpPALMOHANbHbBIC, IOKa3aTeIbHbIC, CTEIECHHBIE,
Jorapu(MUYecKue, TPUrOHOMETPUYECKUE YPaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHUE pellaTh
ypaBHEHHS, HEPABEHCTBA W CHUCTEMBI C TIOMOIIBIO PA3JIMYHBIX MPHUEMOB; pEIIaTh ypaBHEHHUS,
HEpaBEHCTBA M CUCTEMBI C NTapaMEeTPOM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
pelieHrs MaTeMaTHYeCcKuX 3aa4 1 3aJa4 U3 Pa3InyHbIX 00JIacTell HAYKU U peabHOM KU3HHU;

IIp22 ymenue cBOOOJHO ONMEPUPOBATH TMOHATUSAMHU: Tpaduk GYHKIUU, oOpaTHas
GbyHKIMSA, KOMOO3UIMS (QYHKIUHN, JTUHEWHas (QyHKIMS, KBagpaTudHas (YHKIUS, CTETICHHAS
byHKIMST ¢ TEIBIM  TIOKaszarelieM,  TPUTOHOMETpHYeckue  (QyHKIuu,  oOpaTHBIE
TPUTOHOMETpUYECKHe (YHKIMM, TOKa3aTelnbHas W Jorapupmuyeckas (QyHKIUH; yMEHHE
cTpouTh rpaduku (YHKIMHA, BBIIOTHATH MpeoOpa3zoBaHus rpadukoB (GYHKIMHA; yMeHHE
WCIONB30BaTh Trpapuku (YHKIUN [UIsi M3Y4EHHs] MPOLECCOB M 3aBUCUMOCTEH MpPU PELICHUH
3aJad M3 JAPYrUX YUYeOHBIX MPEIMETOB M M3 PEAIbHOW JKU3HU; BBIpaXKaTh (popmynamu
3aBUCHMOCTH MEXIy BETUYMHAMU, YMEHHE CBOOOIHO OINEPUPOBATh MOHATHUSMHU: YETHOCTh
GyHKIMH, TEPUOAMYHOCTh (YHKIIMHM, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
9KCTpeMyM (yHKIMH, HanOoJbIllee M HAUMEHbIIIee 3HaUeHHs (PYHKIIMH Ha TPOMEKYTKE; YMEHUE
IIPOBOJUTH UCCIEI0BaHUE (PYHKIMHU; YMEHUE UCIOIb30BaTh CBOMCTBA U I'paduku GyHKIU 1is
pellleHrs YpaBHEHUH, HEpPAaBEHCTB M 3a/ad C I[apamMeTpaMu; H300paxaTb Ha KOOPIMHATHOMN
IIJIOCKOCTH MHOXECTBA PEIICHUIN YPAaBHEHMM, HEPABEHCTB U UX CUCTEM;

IIp23 ymenue  cBOOOJHO  OMEpUPOBATh  MOHATHAMU:  I1OCIEIAOBATEIBHOCTD,
apudMeTHUYeCKass TPOrpeccusi, TEOMETPUYECKass Mporpeccus, OECKOHEYHO YyOBIBaroIIas
reoMeTpHYECKasi MPOrpeccusi; YMEHUE 33/1aBaTh MOCIEA0BATEILHOCTH, B TOM YHCIIE C IIOMOIIBIO
PEKYPPEHTHBIX HOpMYIT;

IIp24 ymeHue omnepupoBaTh MOHATHSAMHU: HENPEPHIBHOCTh (PYHKIIMH, aACHUMIITOTHI
rpaduka GyHKIHUU, TIEpBasi U BTOpask MPOU3BOIHAS (YHKUIMHU, TEOMETPUUIECKHA U (PU3HUCCKHI
CMBICJI IPOU3BOIHOM, epBOOOpa3Hasi, ONpeeIeHHbI UHTErpall; YMEHHUE HAXOAUTh AaCUMIITOThI
rpadpuka (yHKIUU; YMEHUE BBIYMCIATH MPOM3BOIHBIE CYMMBI, MPOU3BEIEHUS, YACTHOI'O H
KOMIO3UINK (YHKIUH, HAXOMUTh ypaBHEHHWE KacaTeNbHOM K rpaduky QyHKOHH, yMEHHUE
UCIONb30BaTh MPOU3BOJHYIO Ul HCCIEAOBAaHUS (YHKUUH, A7 HAXOXKAECHUS HaWIydIlIero
pelIeH sl B PUKIAIHBIX, B TOM YHCJIE COMUAIBHO-YKOHOMUYECKUX U (DU3MUECKHX 3a/adax, JUis
OIIpEIENIEHUs] CKOPOCTH W YCKOPEHHs; HaXOAUTh IUIOMAAM M OOBEMBI (UTYp C IOMOIUIBIO
UHTErpajga; MPUBOJUTH INPUMEPhl  MATEeMaTHYECKOTO  MOJEIMPOBAHUS C  HOMOILIbIO
muddepeHInaTbHBIX YPaBHEHUH;



IIp25 ymenue omnepupoBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIIO, COIpPSDKEHHBIE
KOMILJIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOIO 4Hcia, (hopMa 3amucu KOMIUIEKCHBIX
yucen (reoMeTpuueckasi, TPUTOHOMETpUYEcKass U anredpavyeckas); yMeTb IPOU3BOAUTH
apupMeTHYecKre JCHCTBHSI C KOMIUIEKCHBIMU YHCIIAMH; TPUBOIUTH MPUMEPHI MCIIOIb30BAHUS
KOMIUIEKCHBIX YHCEIL;

IIp26 ymeHue CcBOOOAHO ONEPUPOBATH HOHATUAMM: CpefHee apuPMETHUYECKOE,
Me/raHa, HauboJbIIee 1 HAaNMEHBIIIee 3HAYCHUS, Pa3Max, TUCIIEPCHs, CTAaHIaPTHOE OTKIIOHEHUE
JUIS OIMCAHMSI YUCIIOBBIX JAHHBIX; YMEHHME UCCIIE0BAaTh CTATUCTUUECKHUE JaHHBIE, B TOM YHCIIE C
IPUMEHEHHEM TIpadUUecKuX METOJ0B M DJEKTPOHHBIX CPEACTB; IpadUUYecKH HCCIeA0BaTh
COBMECTHbIE HaOIIO/IEHNUS C TIOMOIIBIO TMarpaMM pacCEeMBaHUs U JTMHEWHOMN perpeccuu;

IIp27 ymeHue HaAXOIUTh BEPOSTHOCTH COOBITHH C HCHOJIB30BAHUEM TIpadUUECKUX
METO/IOB; MPUMEHSTh AJs pelleHus 3a1ad (HOpMysbl CIOXKEHHUS U YMHOXEHUS BEpOSTHOCTEH,
dbopMyity TONHOW BepoATHOCTH, Gopmyny beprymim, komOuMHAaTOpHBIE (AKTBl U (HOPMYIIH;
OLICHMBATh BEPOSTHOCTH pPEaJbHBIX COOBITUH; YMEHHE OINEpUPOBATH MOHATHAMHU: ClydaiiHas
BEIMYUHA, PpACHpPEAEICHUE BEPOATHOCTEH, MaTeMaTHYecKoe OXHMJaHHWe, JUCIepCcHs U
CTaHJAPTHOE OTKJIIOHCHWE CIyYalHOW BENWYMHBI, (YHKIUH paclpenesieHus W TUIOTHOCTH
PaBHOMEPHOIr'0, IOKA3aTEJIbHOIO M HOPMAJIBHOIO PpAaCHpElENICHUH; YMEHHE HCIOIb30BaTh
CBOMCTBAa M3YYEHHBIX paclpeAeieHuil A pelleHus 3a/1ad; 3HAKOMCTBO C IOHSATHSIMU: 3aKOH
OONBIIMX YHCEN, METOABbl BBIOOPOYHBIX HCCIEIOBaHMM; yMEHUE MPUBOAUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIMX YMCEIl B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUAX;

IIp28 ymeHue CBOOOAHO OMEPUPOBATH TOHATHAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKAM Yroj, JABYIPaHHBIM YroJl, TPEXTPaHHBIM Yroi,
IIepeceKaroIIuecs, MapallelbHble M CKPEUIMBAIOIIMECS IpsAMbIE, MNapaUIEIbHOCTh U
NEePIEHANKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yron MEXAy MPsIMBIMH, Yrol MEXAY MpsMOi u
IIJIOCKOCTBIO, YIOJl MKy IJIOCKOCTSIMU; YMEHHE UCII0JIb30BaTh IPU PEIICHUH 33]a4 U3YYECHHbIE
(bakThl ¥ TEOpPEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYXKAIOIIEM MUPE;
YMEHHUE ONEpPUpPOBATH IMOHATHSIMU: MHOTOTPAHHUK, CEYEHHWE MHOIOTPAHHUKA, IPABUIbHBIN
MHOTOTpaHHUK, NpU3Ma, NupamMuaa, GuUrypa u MOBEpXHOCTh BpallleHUs, HUIMHJpP, KOHYC, 1Iap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUEHHUS KOHyca W LMIMHJIpA, MapajulelbHble OCH WM
OCHOBAHUIO, CEYEHME Iapa, IUIOCKOCThb, Kacarowasics cpepbl, LUIMHIpPA, KOHYCa; yMEHUe
CTPOUTH CEYEHHE MHOTOrpaHHHMKA, HM300pakaTh MHOTOTPAaHHUKH, (QUTYPBl M TOBEPXHOCTH
BpAILIEHUS, UX CEYEHHUS, B TOM YHCIIE C IIOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHUE IIPUMEHSTH
CBOMCTBAa reOMETPUYECKUX (UTYp, CAMOCTOSTENBHO (POPMYIUPOBATh ONPEAETICHUS N3Y4aeMbIX
¢buryp, BBIIBUTATh THIIOTE3HI O CBOMCTBAX M MPU3HAKAX T€OMETPUIECKUX (UTYp, 00OCHOBHIBATH
WIM ONPOBEPrarh UX; yMEHHE MPOBOAUTH KJIACCHU(PUKALKIO (UTYp MO Pa3IUYHBIM IpPU3HAKAM,
BBINOJIHATh HEOOXOMMBIE TOMOIHUTEIbHBIE IOCTPOCHUS;

IIp29 ymenue cBOOOIHO ONEPUPOBATH MOHATUAMU: TUIOMAIb PUTYPBI, 00bEM (DUTYPHI,
BEJIMYMHA YIJIa, PACCTOSHUE OT TOUKHU JI0 INIOCKOCTH, PACCTOSIHUE MEXKAY IIPSIMBIMHU, PACCTOSIHUE
MEX]Y MIOCKOCTSIMH, IUIOAAb C(ephl, IUIONAAb MOBEPXHOCTH MUPAMUIbI, IPU3MBbI, KOHYCA,
UWIMHIpPA, 00beM Ky0a, IPSIMOYTOJILHOTO Mapajuiesienuneia, MTUpaMuibl, TPU3MBbL, IHIUHAPA,
KOHYCa, [IIapa; yMEeHHEe HaXOJUTh OTHOIIEHHE 00BEeMOB MOA00OHBIX GUTYD;

IIp30 ymenue CBOOOAHO OMEPUPOBATH TOHATHIMH: JBHXKCHHE, TMapauIeIbHbII
MEPEeHOC, CHMMETPHUsI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MOA00US,
noJo0HbIe (UTYpbl; yMEHHE paclo3HaBaTh PaBHblE M IMOAOOHbIE (QUIyphl, B TOM YHCIE B
MpUpPOJIe, HCKYCCTBE, AapXUTEKType; YMEHHE HCIOIb30BaTh TIE€OMETPUUYECKUE OTHOILIEHUS,
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HaXOAUTh F€OMETPUUECKHUE BEIMUMHBI (JUJIMHA, Yo, IJI0Ia b, 00beM) MPU PELICHUH 3a/1a4 U3
JIPYTUX Y4eOHBIX TPEIMETOB U U3 PEAbHOM KU3HH,

IIp31 ymenue cBOOOJHO OMEPUPOBATH TMOHATUSAMHU: MPSIMOYTOJIbHAs —CUCTEMa
KOOpJIMHAT, BEKTOP, KOOPJAUHATHI TOUKHU, KOOPJIMHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOpa Ha YHUCIO, pa3liOKEHHWE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BEIEHUE, BEKTOPHOE
MIPOU3BENICHUE, YIOJ MEXAY BEKTOpPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA M KOOPIUHATHBIN
METOJ JIJIsl PEIICHUSI TEOMETPUUYECKUX 3a/1a4 U 3a/1au JIPYruX y4eOHBIX MPEAMETOB; OMEPUPOBATH
MNOHATUSAMU: MaTpuna 2 X 2 u 3 X 3, onpenenuTenb MaTPHUIbl, T€OMETPUUYECKUM CMBICIT
OIpEIEeTUTEIS;

IIp32 ymeHue MOAECIUPOBATH PEATbHBIE CUTYallMH Ha SI3bIKE MaTeMaTUKU, COCTABIIATH
BBIDQXKECHUS, YPAaBHEHUs, HEPABEHCTBA M HX CHCTEMbl IO YCJIOBHUIO 3aJlayM, HCCIEI0BaTh
MIOCTPOEHHBIE MOJIENI C UCIOJIb30BaHUEM armapaTa aareOpbl, HHTEPIPETUPOBATH MOJY4EHHbII
pe3ynbTaT; CTPOUTh MATEMAaTHYECKUE MOJETU C TIOMOIIBI0 TEOMETPUUYECKUX TMOHATUU U
BEJIMYMH, PEIIaTh CBS3aHHBIE C HUMHU MPAKTUUECKHE 3aJlayl; COCTABJSATh BEPOSTHOCTHYIO
MOJIeb M MTHTEPIPETUPOBATH MOJIYYEHHBIM pe3ynbTat; pelaTh NPUKIaIHbIe 3a/1a4l CPECTBAMU
MaTeMaTUYeCKOro aHaju3a, B TOM YHCIE COIUAIbHO-9KOHOMHUYECKOTO M  (PU3HYECKOro
XapakTepa;

Ip33 ymeHue BHIOMpPATh TOAXOMSAIIMK METON JUIS PEIICHUS 3aJadd; TMOHUMAaHHE
3HQYMMOCTH MaTeMaTHUKU B M3YUYEHHUH TMPUPOIHBIX M OOIIECTBEHHBIX IPOILIECCOB U SBJICHUII;
YMEHHUE paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaT€MaTHKW B HCKYCCTBE, YMEHHUE IPUBOIUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUH POCCUHCKON U MUPOBOI MaTEMaTHYECKOW HAYKH.
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2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILINHBI

2.1 O0beM y4eOHOM TMCHUILUIMHBI U BU/IbI YU4eOHO# padoThI

. Ob0bem

Bua yueOHo# padoThI
4acoB

O01béM 00pa3oBaTe/IbHOI MPOrpaMMbl 10 Y4eOHOI AUCHUNIHHE 276
CymMmapnass  yyeOHas  Harpy3ka  BO  B3aMMOACHCTBHH € 247
npemnojaaBartejiemM
B TOM YHCIIE:
JIEKIIAH, YPOKH 174
MPAKTHYECKUE 3aHATHUS 50
KOHTpOJIbHAs paboTa 10
KOHCYJIbTALIUU 13
CamocrosiTeibHast padoTa 11
IIpome:kyTOYHAsI aTTecTALUA IPOBOAUTCH B hopme
1 cemecTp — oLeHKa O pe3yJbTaTaM TEKYIIEro KOHTPOJISl yCIIEeBaeMOCTH 18
2 ceMecTp — dK3aMEeH
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2.2 TemaTH4ecKHii IJIaH U cojiep:kanue yueOHoi aucunminabl OY .04 «MaTemaTukay

HaunmeHoBaHMe pa3ieioB U TeM CoaepikaHnue y4yeOHOIro MaTepuaJia, 1a00paTopHble U NPAKTHYECKHE O0Bém
3aHATHS, CAMOCTOATeIbHAS padoTa o0y4yarommuxcs 4acoB
1 2 3
Pa3nen 1 IIpsiMble M JIOCKOCTH B NPOCTPAHCTBE 22
Tema 1.1 IlpsaMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE Coaepsxkanue y4eOHOro MmaTepuaJia 22
Beenenne. OCHOBHbIE NOHSATUS CTEPEOMETpPUU (TOUKa, MpsiMast, IUIOCKOCTD).
[TonsiTue 06 akcHOMaTHYECKOM CIOCO0€ TOCTPOCHUS TEOMETPUH.
Ilepecekaromuecs, napajuleIbHble U CKpEIIMBAIOLIMECS TpPSMBIE. YTOI MEXIY
OpsMbIMU B TpocTpaHcTBe. [lepneHaukynsipHOcTh npsimbIX. [lapannensHocTs u
MEePIEeHIUKYIIPHOCTh MPSIMOM U IUIOCKOCTH, MpU3HAKU M cBoicTBa. Teopema o
TpeX neprneHauKyisapax. lleprnenauKkyisp 1 HakJIOHHAs! K INIOCKOCTU. YTOJ MEXIY
HPSIMON U TJIOCKOCTBIO. 17
[TapamrenpHOCTh MIIOCKOCTEM, MEPHNEHAMKYISIPHOCTh IUIOCKOCTEH, NMPU3HAKA M
CBOMCTBA. J[ByrpaHHbIi yroJ, JUHEWHBIN yroJl IBYIPaHHOIO yIJIa.
PaccrostHust OT TOUKM A0 IUIOCKOCTH. PaccTtosiHMe OT mpsIMOMl 10 IJIOCKOCTH.
PaccTosHue Mexay napauleIbHBIMM IUIOCKOCTSIMH. PaccTosHMe Mexay
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH.
[TapannensHoe IPOEKTUPOBAHUE. OproronanabHOe IPOEKTUPOBAHHUE.
N3006paxeHne mpocTpaHCTBEHHBIX QUTYP.
[IpakTrueckue 3aHATHA:
Axcuomel. [lapamienpHOocTh TpsMBIX M IUlockocTed. Teopema o  Tpex 4
neprneHaAuKyisapax. [lepnenauKkynsipHOCTh NPSAMBIX U IUNIOCKOCTEH.
KonTtponbHas padora no reme « [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE » 1
Pa3nen 2 Auredpa 96
Tema 2.1 ®yHkuuu u rpagukH. Coaepsxkanue y4eOHOro MmaTepuaJia 22
Oyukruu. O6macTe onpeneiaeHUuss 1 MHOXKECTBO 3HadeHwi. ['paduk GyHKINH.
[TocTpoenne rpadukoB GyHKIMIA, 3aJaHHBIX pa3IMYHBIMU criocoOamu. CBoWCTBA 17

GyHKUIMHA:  MOHOTOHHOCTb, YETHOCTb M  HEYETHOCTh, HEPUOIUYHOCTH,
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orpaHMueHHOCTh. [IpoMeXyTKM Bo3pacTaHuss W yObIBaHUS, HauOojblIee U
HalMEHbIIIee 3HAa4YeHUs, TOYKM dKcTpemyma. ['paduyeckas HHTepHpeTanus.
[Tpumeps! PYHKIIMOHATBHBIX 3aBUCHMOCTEH B pealTbHBIX MPOLIECCAaX H SIBICHHSIX.
Cnoxnas Qynkuus (kommosuius (yHkiuii). B3zaumao oOpatHble ¢GyHKUIUU.
OOGmacte ompeneneHuss W o0JacTh 3HadeHWH oOpaTHoW GyHkuu. ['padux
obpartHoil pyHnkuuu. Haxoxnenue pyHKIum, oOpaTHON JaHHOM.

[Tonsitue o HenpepbiBHOCTH (yHKIHMH. OCHOBHBIE TEOPEMBI O HENPEPBIBHBIX
G yHKIHSIX.

[IpeobpazoBanue rpauKoB: MapaienbHbIl TEPEHOC, CHMMETPHSI OTHOCUTEIHHO
oceil KOOpAMHAT U CHUMMETpHUsS Hadajga KOOPAWHAT, CUMMETPHsI OTHOCHTEIBHO
HpSIMON Y=X , pacTsKEeHHME U CKaTHe BAOJIb OCel KOOPAUHAT.

HenpepriBHble GyHKIIMM U UX CBOMCTBA. TOUKH pa3pbiBa. ACUMOTOTHI rpadHKOB
¢ynkuuit. CBoiicTBa (yHKIMH HENpPEpHIBHBIX Ha oTpe3ke. IIpuMeHeHne CBOWCTB
HENpepbIBHBIX (YHKUUN Ui pemeHus 3aaad. MeTon MHTepBajIoB JUIsl pelIeHus
HEPaBEHCTB.

[IpakTrueckue 3aHATHA:

I'paduxu pynxumii. [Ipocreitmune npeodbpazoBanus rpadukos pynkiuii. CroiicTBa 4
¢byHkuuii. Pemmenne HepaBeHCTB METO0OM HHTEPBAJIOB.
KonTtponbHas pabora no reme «®yHKunU U rpaduku » 1
Tema 2.2 Tpuronomerpust Coaepskanue y4yeOHOIro MmarepuaJia 32
TpuroHomerpuueckass  OKPY)KHOCTb,  ONpEAEICHHE  TPUTOHOMETPUUYECKHX
¢byHKIM yncnoBoro aprymenTta. CUHyC, KOCUHYC, TAHT€HC, KOTAaHT'€HC YHCIIOBOTO
apryMeHTa. PanumanHas Mepa yria. ApPKCHUHYC, apKKOCHUHYC M apKTaHI'€HC
YHUCIOBOro aprymeHTa. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.
Tpuronomerpuyeckue (yHkuuu, ux cBodctBa U rpaduku. OCHOBHBIE 23

TpuroHomerpuueckue  (opmynsl.  [IpeoOpa3oBaHne  TPUTOHOMETPHUECKUX
BbIpa)XKeHMI. Pelienrie TpuroHoMeTpruuecKux ypaBHEHUH .

OTt60p KOpHEH TPUTOHOMETPUUECKUX ypaBHEHUU c MOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. PellieHne TpUroHoMeTpUIeCKIX HEPABEHCTB.

14




IIpaxTHueckue 3aHATUA:
Tpuronomerpuueckue (QyHKIMH YUCIOBOro aprymeHta. ®opmMyiibl MpUBEIEHHUS.

[IpeoOpazoBaHuss TPUTOHOMETPUYECKUX BbIpakeHUH. TpuroHomerpuueckue 8

YPaBHEHUS U HEPABEHCTBA.

Kontponbnas pabora no teme "Tpuronomerpus'. 1
Tema 2.3 YUuciia 1 BbIYHCTEHHS. Conep:xaHue yueOHOT0 MaTepuaJia 26
IHoka3aresbHas, JorapupmMmuyecKasi ¥ CTeneHHas OOBIKHOBEHHBIE U ACCATUYHBIC TPOOH, MPOICHTHI, OECKOHEYHBIC MMEPUOANICCKUE
pyHkuuu npobu. HarypaneHbele u nenslie uucna. [Ipumenenue apoOell W MPOLIEHTOB IS

peILIeHUs] NPUKIAJHBIX 33134 U3 Pa3JINYHbIX OTPACIEH 3HaHUN U pPEaJIbHOM JKU3HHU.

[leficTBUTENBHBIE, pallHOHAIBHBIE U UPpPALMOHAIbHBIE Yucna. CTeneHb C LEeIbIM

nokasaresneM. bunom HeroTona. CTeneHb ¢ palMOHAIbHBIM TOKa3aTeleM U €&

CBOWCTBA, CTENEHb C JEMCTBUTEIBHBIM IT0KA3aTEIEM.

Jlorapudm umcna. CpoiictBa gorapudma. [lecaTuunble W HaTypajbHBIC

J0rapuQMmsl.

CrenenHass (yHKUMS C HaTypalbHbIM IIOKa3aTelleM, €€ CBOWcTBa U Tpaduk. 19

ITokazatenbHast ~ (QyHKIMs ~ (9KCIIOHEHTa), €€  CBOMCTBA ®  Tpaduk.

Jlorapudmuueckast pyHKIHS, ee CBOICTBA U rpaduk.

[IpeobpazoBanusi BBIPAKEHUM, BKIIOYAIOMIMX apu(METHUYECKHE Olepaluu, a

TaKXKe OIEepalliy BO3BEJICHUS B CTENEHb U JOrapu(MUPOBAHHUS.

Pemenne moka3aTenbHBIX U JTOTapu(PpMUIECKIX YpaBHEHUN U HEPABEHCTB.

Pemenne nppannoHanpHbIX ypaBHEHUI U HEPaBEHCTB.

OCHOBHBIE METO/ABl PEIIEHUS CHCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,

UPPaMOHATBHBIX, TTOKA3aTEIbHBIX U JOTapH(PMHUECKUX YPAaBHEHUH.

IIpakTueckne 3aHATHA:

[IpeoOpazoBanme JorapupMUIeCKIX BEIpAKECHUH. 6

Pemenue nmoka3aTenbHbIX, JOrapu(pMUUYECKUX U UPPALMOHAIbHBIX YPaBHEHUU U

HEPABEHCTB.

KonTtponbhas pabora no reme «Hucna u Beruncienus. [lokazarenbHas,

norapudMuyecKkasl ¥ CTerneHHas QyHKIUN 1
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Tema 2.4 KoMILJIeKCHBIC YHCJIA U AelCTBHA HAJ HUMH

Conep:xanue yueOHOTo MaTepuajia

KommiekcHble uncna. Ainredpanyeckas ¥ TpUroHOMeTprudeckasi pOpMbl 3arucu
KOMIIJIEKCHOI'O YHucJa. ApI/I(bMCTI/I‘IeCKI/Ie ornecpanuu ¢ KOMIUICKCHBIMHA YU CJIaMU.
N300pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPAMHATHOMU iIockocT. dopmyna
Myagpa. KopHu n-oii crenenu u3 KoMiiekcHoro uncia. [Ipumenenue
KOMIIJICKCHBIX Y CCIT IJI pCHICHUS (i)PIBI/I‘I@CKI/IX N TCOMCTPUYCCKUX 3aaa4d.

[IpakTrueckue 3aHATHA:
Apudmernueckue n1eiicTBUS ¢ KOMIUIEKCHBIMU YHCIaMHU.

Tema 2.5 YpaBHeHUSI U HEPABEHCTBA.

Conep:xaHue y4eOHOIro MaTepuaa

10

Pemenne pannoHaNbHBIX YpaBHEHUMH W HEpPABEHCTB. JleleHME MHOrOWIeHa Ha
MHOrowlieH ¢ octatkoM. Teopema be3y. OcHOBHBIE IpHEMBI PELIEHHS] CHUCTEM
YpaBHEHMH: MOJCTAHOBKA, ajlreOpanvyeckoe CIIOKEHHE, BBEJCHHE HOBBIX
IIEPEMEHHBIX. PaBHOCHJIBHOCTb ypaBHEHUM, HEPAaBEHCTB, cucCTeM. PemieHune
CUCTEM YpPaBHCHMH C JBYMs HEU3BECTHBIMM. PeIlIEHHE CHUCTEM HEPABEHCTB C
OJIHOM mepeMeHHOW. MaTpuia cucteMmbl JIMHEHHBIX ypaBHEHHU. Omnpenenuresns
MaTpuipl 2X2, €ro TIeOMETPUYECKMH CMBICI W CBOMCTBA, BBIYHCIICHHE
€ro 3HA4YEHUs, NPUMEHEHUE OINPENCIUTENs JUIsl PELICHHUS CUCTEMBl JIMHEWHBIX
ypaBHeHui. HccnenoBaHue IOCTPOGHHOM MOJENM C IIOMOINBIO MAaTpUll H
ONpPEICIIUTENCH.

Hcnonb30BaHue CBOWCTB M TpaUKOB (PYHKUIUH NpH PEIICHHH YpaBHEHUN H
HepaBeHCTB. Metoj uHTepBasioB. M300pakeHue Ha KOOPIMHATHOW IJIOCKOCTU
MHOKECTBA PELICHUI YpaBHEHMH W HEPAaBEHCTB C JABYMs IMEPEMEHHBIMH M HX
cucreM. IIpumeHeHue ypaBHEHUN, CHUCTEM W HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3a/Jady M 3aJad M3 Pa3IUYHBIX 00JIacTed HayKM M pealbHOU
JKU3HHU, MTHTEPIIPETaLus ITOJIy4EHHBIX PE3yJIbTAaTOB.

VYpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.

[IpakTUueckue 3aHATUA:
Pemennie ypaBHeHU U HEPABEHCTB, CUCTEM PA3IMYHBIMU CIIOCOOAMHU.

Pa3nen 3 BeposiTHOCTBH M cTATHCTHKA

18

Tema 3.1 MHoOKeCTBA M JJOTHKA.

Conep:xxanue yueOHOro MaTepuaJia

16




MHOXeCTBO, ONEpalluy HaJl MHOXXECTBAMH M MX CBOMCTBA. J{narpammsl Diinepa—
Benna. IIpumeHeHHME TEOPETHKO-MHOKECTBEHHOIO amnmapara Juisi ONMCAaHUs
peaIbHBIX MPOLECCOB U SIBJICHWH, MPH pEIIeHUH 3ajad U3 APYTUX Y4eOHBIX
IIPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTeMaTH4YeCKOro OOBEKTa, CIIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIIBHBIC YPAaBHEHUS

IIpaxTHueckue 3aHATUA:
Omnepannn HaJ MHOXKECTBAMHU.

Tema. 3.2 KoMOuHATOpUKA, CTATUCTHKA H TEOPUS
BEPOSTHOCTEH

Conep:xanue yueOHOTo MaTepuajia

16

I'padsl Ha mutockocTH. lepeBbs.

Crnyuaiinple COOBITHSI W OIEpallid HaJl COOBITHSAMHU. BeposTHOCTH CiydaiiHOTO
COOBITHSI.

CnyuaiiHas BeJIMUMHA U €€ XapaKTEPUCTUKHU.

3aKOHBI pacHpeeNieHus] TUCKPETHOM W HENPEPbIBHOW CIy4yalHOW BEJTWYWHBI.
3ajauu, IPUBOJAIINE K PACTIPEACIICHUSIM.

[TonsiTue 3akoHa OONBIINX YUCEIL.

13

[IpakTnyeckue 3aHsITUA:
Brrarcnenue BeposITHOCTH COOBITHH. VccnenoBanue CIrydaliHbIX BEJTMYHH 10 UX
pacIpeereHHUIO.

Kontponbnas pabora mno Tteme: «KomMOuMHaTopuka, CTaTHCTUKA M TEOpHs
BEPOSITHOCTEN»

Pa3nen 4 Hauvajaa MmaTeMaTH4eCKOI0 aHAJIH3A

48

Tema 4.1 Ilpou3BoaHas U ee NPHUJIOKEHUS

Conep:xanue yueOHOTro MaTepuajia

24

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS M1OCIIEA0BATENILHOCTEH.

ITonsATHE O MOCIIENOBATEIBLHOCTH U €€ MIPEAEIIE.

Teopembl 0 mpezaenax mnocienoBarenbHOCTH. [loHsATHE O Tpeaene (QyHKIUU B
touke. [loBenenune GyHkIM Ha OECKOHEUHOCTH.

[Tonsitue o mpousBoaHOM (GYHKUUHU, (U3UYECKUH U T€OMETPUUYECKHI CMBICH
NPOM3BOJHON. YpaBHEHHE KacaTelnbHOH K Tpaduky ¢yHkuuu. IIponsBoaHbie
CYMMBI, IIPOU3BENEHUA U 4acTHOro. IIpon3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX

18

17




¢ynkuuit. IlpousBomuble cinoxHOM ¢yHkuuu. Brtopas mnpousBoanas. Bropas
npousBogHass U e€ ¢uznyeckuil cmpica. lcmonb3oBaHue NPOM3BOAHBIX IMPHU
HaXO)KJIEHUM HauOONbIIMX M HAUMEHbIIMX 3HadeHui. [loHsATHE acUMNTOTHI.
UccnenoBanne ¢yHkumuu. Ilpumepbl HCMONB30BaHUS  NPOM3BOJHOM IS
HaxXO)KJEHUs HAWIY4lIero peuleHWs B MNPUKIAAHBIX 3anadax. HaxoxneHue
CKOPOCTH IS TIPOIIECcca, 3aJaHHOT0 (POPMYIION WA TpapUKOM.

IIpakTHueckue 3aHATHA:
[TpousBognsle  mpocredmmx  ¢yHkumid. [lpaBuna  nuddepennupoBanus.

[Ipon3BoaHBIE »HIEMEHTApHBIX W CIHOXKHBIX GyHKUMA. Pemenue 3amad ¢ >

MPUMEHEHUEM ypaBHEHUS KacaTelIbHON K TpaduKy (yHKITUH.

KontponbHas padora no reme: «[Ipou3BoaHas u ee NpuiIoKeHUs » 1
Tema 4.2 UnTerpan Conep:xaHue yueOHOro MaTepuaJia 24

[lepBooOpa3Has, OCHOBHOE€ CBOMCTBO TepBooOpasHbiX. IlepBooOpasHbie

aJIeMeHTapHbIX GyHKUMH. [IpaBuina HaxoXAeHUs IEpPBOOOPA3HBIX.

HNuterpan. I'eomeTpruueckuii CMBICT HWHTErpana. BbIUHMCIEHHE ONpPeaeTIEHHOTO

uHTerpana no popmyne Hetorona—Jleitouuna.

[TpuMmeHeHne UHTEerpasia sl HaXOXKJICHUS TUIOIAeH TIIOCKUX (GUTyp U 00bEMOB 17

F€OMETPUUYECKUX TEIl.

[Ipumepsl  pemieHuit  auddepeHUnanbHBIX  ypaBHeHHH. MaTtematuuyeckoe

MOJICTUPOBAHME pPEAITbHBIX TPOLIECCOB C TMOMOMIBI0  TU(depeHIIHaTbHBIX

YpaBHEHUH.

[IpakTuueckue 3aHATUA:

BbluncneHne HeompeneNeHHbIX M ONpeeNeHHbIX MHTErpajoB. Beruncienue 6

TUIOMIA I TUIOCKUX (PUTYp C MPUMEHEHUEM UHTErpana.

KonTtponbsHas padora o teme «MHTETpan » 1
Paznen 5 I'eomerpus 50

Coaepskanue y4eOHOro MaTepuaJia 6

Tema 5.1 BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

18




ITonsstust  BekTOopa B npocTtpaHcTBe. KoopaunaTtel BekTopa. JlelcTBus c
BekTopaMu. IlonATHE KOMIUTaHapHBIE BeKTOpHI. [IpaBuio napamienenunena.

VYron mexny BekTopamu. CKalsipHOE IPOU3BEACHHE BEKTOpOB. PasznoxeHue 4
BekTopa 1o ©Oasucy. KoOOpIMHATHO-BEKTOPHBIM METOA MpPH  PELICHUU
F€OMETPUYECKUX 3a]1a4.

[IpakTHueckue 3aHATHA: 2
Onepanuu Hajg BekTopamu. CKalIpHOE MPOU3BEICHUE BEKTOPOB.

Tema 5.2 /IBnakeHHs1 B IPOCTPAHCTBE Coaepsxkanue y4eOHOro MmaTepuaJia 2
OTtoOpaskenusi. J[BrkeHus U paBeHCTBO QUryp B mpocTpancTBe. Ob1ue cBoiicTBa
u Bubl 1Bwkennit. [logobus. [Ipsimas u chepa Ditnepa. 1
[IpakTuueckue 3aHATUA: 1
Pemenue 3amau o teme «/[BU>kKeHUsS B IPOCTPAHCTBE»

Tema 5.3 MHOrorpaHHuKH. Conep:xanue yue0HOro marepuaJia 20
MHoOrorpaHHMKM ,[PaBUIIbHBIE MHOTOI'PAaHHUKU U MX BU[BI, pa3BepTka. [Ipusma.
[Tapannenenunen wu ero cBoucrBa. Kparuaiiiine n0yrM Ha MNOBEPXHOCTH
MHororpanauka. Teopema Oiinepa. IIpoctpancrBennas teopema I[ludaropa.
[lupamuja: n-yroiapHas mNUpaMUia, NOpaBUIbHAs W YCEUEHHAs MHPAMMUJIBIL.
CaoticTBa pé0ep 1 OOKOBBIX I'PaHEH MPABHIIBHON MTHPAMUJIBI.

Boruncnenue 31eMeHTOB MHOTIOIpaHHUKOB: péOpa, AuaroHanu, yriel. [lmomanb
OOKOBOI TMOBEPXHOCTH M IOJHOW TMOBEPXHOCTH MPSIMOH MPHU3MBI, IUIOMIA/b 15
OCHOBaHMH, TeopeMa O OOKOBOH ITOBEPXHOCTH MpsMOW mpu3Mbl. [linomanp
OOKOBOI MMOBEPXHOCTH M IOBEPXHOCTH MPaBWIBHON NHpaMUAbI, TEOpeMa o
IUIOIIA/IM YCEUEHHOW MUPaMU/IbI.

Cummerpuss B TNPOCTPAHCTBE.  DJIEMEHTbl ~ CUMMETPUM  IPABHIIBHBIX
MHOrorpaHHukoB. CuMMeTpusi B MpaBUIBHOM MHOT'OIPAHHUKE: CHUMMETPUS
napajuieienuneaa, CUMMETPUsS MPABWIBHBIX MPU3M, CHMMETPHUS MpPaBUIBLHON
MAPaMU/IBIL.

[IpakTHueckue 3aHATHA:

N300pakeHre TEOMETPUUECKUX TEI U UX CUMMETpuil. BrruncieHue sneMeHTOB 4

MMPOCTPAHCTBCHHBIX TCII. Brruncienue 18 (V1 ENE HOBCpXHOCTCfI
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MHOT'OI'PAaHHUKOB. Pemenue 3aJa4 110 TCMC..

KonTponbHas padora mo Teme "MHoOrorpaHHuKH .

Tema 5.4 Tesia Bpamenust Conep:xanue yueOHOTr0o MaTepuaJia

22

[TonsiTHsA: UHIMHAPUYECKAsi, KOHWYECKass M cdepudeckas IMOBEpXHOCTU. Tena
BpallleHUs: LMJIMHIP, KOHYC, YCEUEHHBI KOHYC, cdepa, map. Bzaumnoe
pacrionoxkeHue cgepsl, Imapa U IMJIOCKOCTH. Pa3BépTka IMIMHApPa U KOHYyca.
CummMmertpust chepsl U 11apa.

O6béM. OcHoBHBIE cBOMCTBa 00bEMOB Tel. Teopema 006 00bEME MPSMOYTOJIBLHOTO
napauenenunena U ciaeActsus u3 He€. OOBEM MpsMON M HAKIOHHOM MPU3MBI,
HWIMHpPA, TUpaMuibl U KoHyca. OOBEM 11apa U 1apoBOro CErMEHTA.
KomOuHnanuu ten BpamieHust 1 MHOrorpaHHUKoB. [Ipu3ma, BiucaHHas B LIUIHHID,
ONMCAaHHAas OKOJIO LWIMHApa. [loHATME MHOrorpaHHMKa, OMMCAHHOI'O OKOJIO
cdepsl, cepsl, BIMCAHHONH B MHOTOTPAaHHUK WJIH TEJIO BPAILICHHS.

[Tnomanp MOBEPXHOCTH LWIMHJIpPA, KOHYCa, IUIOMAAb cdepbl U €€ yacTel.
[Tomo6ue B mpoctpanctBe. OTHOImIEHHWE OOBEMOB, IUIOMIANCH IMOBEPXHOCTEH
noo0HbIX Quryp. IlpeobpazoBanue monoOusi, romorerus. Pemenue 3agay Ha
IIJIOCKOCTH C UCIIOJIb30BAHNUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHne ceueHnii MHOIOIpaHHUKOB U TE€J BpaILEHUsI.

16

[IpakTHueckue 3aHATHA:
Brrancnenue 065eMOB MHOTOIpaHHUKOB. Beruucienue 00beMOB Tell BpaIieHusl.
Brruncnenue niomaael NoBEpXHOCTEN TEIl BpallleHus. Perenne 3agad mo reme.

KonTtponbsHas pabora o teme «Tena BpameHus».

KoncyabTanuu

13

HpOMe)KyTO‘lHaH aTreCTalud

18

CamocrosiTesqibHast padoTa

11

NuauBuayanbHbIi IPOEKT
TemaTnka
— HenpepoiBHBIE 1po0H.
- [IpuMeHeHue CI0KHBIX MPOLIEHTOB B YKOHOMUYECKUX pacyeTax.
— [TpoekTupoBanue.
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—  IIpsMble U IJIOCKOCTH B IPOCTPAHCTBE

- CrnoxeHue rapMOHMYECKHX KoeOaHui.

- I'paduueckoe perieHne ypaBHEHUN U HEPABEHCTB.

— MHoOrorpaHHHKH.

- [IpaBunibHbBIE U MONYIPAaBUILHBIE MHOTOTPAaHHHUKH.

— I'paduku Gynkmuii. [Ipocreiimme npeodpasoBanus rpagukoB GyHKIHH.

- [Ipumeps! PyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peasIbHBIX MPOLECCaX U SBICHUSIX.
- Pemenue ypaBHeHUi.

— Pelienne HepaBeHCTB.

— O yHKIUN.

— BeposiTHOCTH COOBITHSI.

- XapaKTepUCTUKU CIIy4alHBIX BEJIUYMH.

- I'eomeTpuueckuii 1 GU3NIECKHUI CMBICI TPOU3BOTHOM.

- Vcnonb30BaHye MPOM3BOAHBIX MPU HAX0XKIEHUH HAaUOOJBIINX U HAUMEHBIINX 3HAUCHUH.
— Brruucnenue miomnaaen miockux GUryp ¢ mOMOIILIO OMPEACIICHHOT0 HHTETpaa.
- [Ipumenenue nnaTerpana B pusmuke 1 reOMETPUH.

- 3a1auyl ¢ IPaKTUYECKUM COJCPKAHUEM Ha BBIYUCICHUE 00BEMOB U IJIOIMIAJICH MOBEPXHOCTEH T€OMETPHUECKUX Tell.
— Maremaruka — 3T0 mpocTo!

- buorpadus u TBOpUECTBO YUEHBIX.

- [TpousBoaHas GpyHKIMM U UHTErpal.

- Hcropus maTremaTuKH.

- [Ipuxitagnas MaTeMaTuka.

Bcero

276
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3 YCJOBHUA PEAJIN3AIIMM YYEBHOM JUCIHUILIMHBI

3.1 TpeOoBaHusI K MUHUMAJbHOMY MaTepHaJIbHO-TEXHHYECKOMY 00ecredYeHn 0
Peanuzanus nporpaMmbl AUCHUILTUHBL TpeOyeT HAIWYUs ydeOHOro KabuHera «MareMaTuku»;
O6opynoBanue yaeOHOro kabunera:
— pabouee MeCTO Mpeno1aBaTes;
— paboume mecta oOydaronuxcs (1o KOJMYECTBY 00yUaroIuXcs);
— yd4eOHbIe HarJIAIHbIe TOCOOUS (TaOIUIIbI, TIIIAKATHI;)
— KOMIUIEKT y4eOHO — METOAMYECKON TOKYMEHTAaIUU;
— KOMIUIEKT y4eOHUKOB (Y4eOHBIX TOCOOUI) MO KOIMYECTBY O0YUarOIMIUXCSI.
TexHUUeCKue cpencTBa 00yIeHUs:
— KOMIIBIOTEP C JIMIIEH3MOHHBIM ITPOrPAMMHBIM 00€CIICUCHHUEM;
— MYJIbTHMEANa IPOEKTOP.
3.2 UndopmanmoHHoe odecniedeHne 00yueHust
OCHOBHbIE HICTOYHUKH:
1 A.T. Mepznsk. Matemaruka. AnreOpa u Hauajna MaTeMaTHYECKOro aHAIHM3a
[Tekcr] : 10-ii kimace : yueOHUK : yriryOneHHbId ypoBeHb / A. I'. Mepaisk, JI. A. HomupoBckuid,
B.M. IlonsikoB nox pen. B.E. [logonbckoro— M.: Benrtana-I'pad, 2022. — 479c.
2 A.T. Mep3nsik. Maremarnka. Anredpa v Hadajga MaTeMaTHIECKOTO aHAIM3a
[Texcr] : 11-ii kinace : yueOHUK : yriyOneHHbId ypoBeHb / A. I'. Mepaisk, JI. A. HomupoBckuid,
B. M. Ilonsxo mox pexa. B.E. Ilogonsckoro— M.: Benrana-I'pad, 2022. - 272 c.
3 A.I'. Mepansak. Marematuka. I'eomerpusi: [Texcer]. 10 knmacc: yriyOaeHHBIH
ypoBeHb: yueOHoe mocodue/ A.I'. Mepaisik, JI.A. Homuposckuii, B.M. Ilonsikos mox pea. B.E
[Momonbckoro. — M.: Benrtana-I"pad, 2022— 227c.
4 A.I'. Mepansak, Maremartuka. I'eomerpust: [Teker]. 11 kmacc: yriyOaeHHBIH
ypoBeHb: yueOHoe mocodue/ A.I'. Mepansk, I.A. Homuposckuii, B.M. ITomsikos. mox pexa. B.E.
[Mononbckoro— M.: Berrana-I'pad, 2022 -256¢.
5 Maremaruka: anreOpa 1 Hayalla MaTeMaTHYECKOr 0 aHalln3a, reomerpus. ['eomer-
pus. 10—11 k1. ba3oBsrii u yriyoOseHHbIN ypoBHH : y4eO. A obmeodpazosar. opr. / aBT. : JI. C.
Artanacsiz, B. @. Byry3os, C. b. Kagomies [u np.]. — 9-e uzn. — Mocksa : [Ipocemenue, 2022.
—287c.
6 MaremMaruka: areOpa v Hadajga MaTeMaTHIECKOT0 aHAIHN3a, TeoMeTpusi. Airedpa
U Havyasia Mmaremaruyeckoro ananusa. 10-11 knaccel. YueOnuk. ba3zoBblii u yriryOneHHbIH
YPOBHH YPOB—HH : yueO. mist obmeoopasosar. opr. / aBT. : Anmumos II1. A., Komsarun 10. M.,
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4. KOHTPOJIb U OHLEHKA PE3YJBTATOB OCBOEHUA

TUCHUATITAHBI

YUYEBHOU

Pe3yabTaThl 06yuenus

Kputepum onenkn

(I)OpMI)I H ME€TObI

OIIEHKH
B pesynbraTe ocBOSHHsI yueOHOH TUCHUIUIMHBL 00YYaOLIHICs JOKSH IPOIEMOHCTPHPOBATh
npeomemusle Pe3ylbTaThl OCBOCHUS yIeOHOM AUCIUIIITHHBI XapakTepuCcTHKU -opoc  OOyYarouMxcs
«Maremartuka»: JIEMOHCTPUPYEMBIX (YyCTHBIN, THCHEMEHHBIH,
IIpl Bnagenue MeromaMu J0KA3aTeNbCTB, alTOPUTMAMHU 3HaHwii, yMeHHIt | poHTATBHEI,
CIICHUS 3aja4y; yMeHHe (OPMYIUPOBATH ONpPEICTCHUS .
p aat, Y (bopmymip pel > | «OTANYHO» - | MHIUBUIYaAIIBHBIH,
AKCHOMBI M TCOPEMbI, TMPHUMEHATh WX, [POBOIUTH .
. TEOPETHIECKOE TPYTIIOBOH);
JIOKa3aTeNbHbIe PACCY)KACHHS B XOJIC PELICHHS 3a/a4;
Ip2 ymeHuwe OMEpUPOBATH MOHATHAME: CTENEHb UHCHa, | CORCPKAHHC Kypea | -cobecenioane,
norapu(M 9KCIa; YMEHHE BBIIONHATH BHIUACICHUE 3HAUCHMii | OCBOCHO TONHOCTBIO, 0€3 | -akTuBHas pabota Ha
¥ [peoOpa3oBaHWs  BBIPAKEHMH €O  CTENeHsAMH W | NPOOETIOB, YMEHUS | yueOHOM 3aHSTHU;
naorapudMamMu,  IpeoOpa3oBaHUs  JIPOOHO-PAIMOHATBHBIX | COPMUPOBAHEL, BCE | -CaMOCTOSITEIbHAS
BBIPAKCHUIA; IPEAYyCMOTPECHHbIC MOJIrOTOBKA MaTephaia
IIp3 ymeHue omepupoBaTh MOHSITHSIMHU: PAIUOHATIBHBIE, MPOrpaMMOoii yaeOHbIC | (pedepathl,  JOKIAEL,
UppanroHabHbIC, MOKa3aTeNbHbIE, CTEIICHHBIE,
3a71aHus BBITOJIHEHEI, | cOO0LIEHHUs, 0030PHI);
Jorapu(pMUYECKHe, TPUTOHOMETPUYECKHE ypaBHEHHS |
KaueCTBO WX BBITIOIHEHHS | -

HEPaBEHCTBA, NX CUCTEMBI; a"qecTBo OItHE BBITTOTHCHHC
Ilp4 ymennme  omepupoBaThb  MOHATHAME:  (yHKius, | OUNCHEHO BBICOKO. KOHTPOJIBHBIX,
HenpepbiBHAS  (DYHKIMS, TPOU3BOIHAS, IIepBooOpasHas, | «XOpoIIo» - | TPaKTHYCCKHUX,
ONpE/CICHHBI WHTETpa; yMEHHE HAaXOIUTh HMPOU3BOJAHBIC | TEOPETHYECKOE TECTOBBIX,
3HeMeHTapHI)IX q)yHKHHfI, I/ICHOHB?)yH CHpaBO‘IHLIe COﬂep)}(aHHe Kypca HpOBCpO‘IHLIX pa60T,
MaTepuabl; HCCICI0BaTh B HpOCT%I/II_HI/IX ciyuasx QYHKUMH | ocpoeno MOMHOCTBIO, 0€3 WHTHBH Ty ATBHBIX
Ha MOHOTOHHOCTb, HAXOAWTh HAHOONbIIME U HAUMEHBIIH

OHOTOHHOCTD, HaXol o © N © | mpoGeos, HEKOTOPBIE | MPOEKTOB W APYTHX
3HayeHHs (YHKIMA, CTPOUTh TrpaQUKd MHOTOUICHOB C

. | ymenus  copmupoBaHBI | pabor;

UCIIOIb30BAHMEM  allllapaTa MaTeMaTH4ecKOro — aHallu3a,
IPUMEHSATH TPOM3BOIHYIO TIPU PEIIEHUHU 3a]a4 Ha JBukeHue; | HEAOCTATOTHO, BCC | -5Kk3aMCH
pemaTh MpakTHKO-OPUEHTUPOBAaHHBIE 3a7aui Ha HamOomplne | MPEAyCMOTPCHHbIC
Y HaMMEHBIIME 3HAYCHUS, Ha HAXOXKICHHE ITyTH, CKOPOCTU M | IPOrpaMMOi y4eOHbIe
YCKOpEHHA; 3aJJaHUs BBITOJIHEHHI,

IIpS ymeHnue onepupoBaTh MOHATUSMH: paLMOHAIbHAS
¢byHKIMSA, TOKa3aTeldbHas (QYHKOHSA, CTerneHHas QyHKIuS,
norapudmudeckas QyHKIHs, TPUTOHOMETpUYecKue (yHKIHH,
obpaTHble (YHKIWHU; YMEHHE CTPOUTH TpadUKd H3YYCHHBIX
(byHKIUH, UCTIONB30BaTh TPa(UKH MTPU U3YUEHUH MPOIIECCOB U
3aBHCUMOCTEH, TIpH PEIICHUH 3aJad U3 JPYyruxX Yy4eOHbIX
OpeAMETOB W 3a7ad M3 peajbHOM >KU3HH; BBIPAXKaTh
(dbopMynamMu 3aBUCUMOCTH MEXy BENTUIMHAMU;

IIp6 ymenue peraTh TEKCTOBBIC 3a[1a4Yi Pa3HBIX THIOB (B
TOM 4YHCJ€ Ha MPOIEHTHl, JOINM W 4YacTH, Ha JBIKCHHE,
paboTy, CTOMMOCTH TOBapOB M YCIYTr, HAJIOTH, 3aJaud U3
o0lacT! ympaBieHUs JUYHBIMH M CeMEHBIMU (pUHAHCAMM);
COCTaBIISITh BBIPAXKEHUS, YPABHEHUS,, HEPABEHCTBA M MX
CHCTEMbl IO YCIOBHIO 3aJayd, HCCIEJOBaTh IIOJIy4YEHHOE
pelIeHne U OLCHUBATH MPAaBIONOI00HOCTD PE3YJIbTATOB;

Ip7 ymenue ONEpUpPOBAaTh  TOHATUSMHU: cpenHee
apudMeTnyeckoe, MenuaHa, HauOoiblliee W HaWMEHbIIEE
3HAYEHUS, pa3Max, MAHUCIepCUs, CTaHIAPTHOE OTKIOHEHHE
YHCIOBOrO0 HaOopa; yMEHHE H3BIEKaTh, HHTEPIPETHPOBATH
nHGOpMAaIHIO, IPEICTABICHHYIO B TA0IUIIaX, HA AUarpaMmax,
rpaduKax, OTPa’karollyl0 CBOWCTBA peajbHBIX IPOLECCOB U
SBJICHUH; MPEICTAaBIATh HH(POPMALIUIO C IIOMOLIBIO TaOIHI U
JUarpaMM; HCCIEAOBaTh CTAaTHCTHUYCCKHE JaHHbIE, B TOM

HEKOTOpPBIE BHIBI 3aJaHUI
BBIIIOJHEHBI C OIIMOKAMHU.
«Y/0BJIETBOPUTEJIBHO» -

TEOPETUYECKOE
coZiepiKaHHe Kypca
OCBOCHO  YacTH4YHO, HO
po0eIbI HE HOCSIT

CYIIECTBEHHOI'0 XapaKTepa,
HEOoOXOIMMbIC YMEHUS
paboThI C OCBOCHHBIM
MaTepruaioM B OCHOBHOM
c(hopMHUPOBAHBI,
(6OMBIIMHCTBO-
MPEAYCMOTPEHHOE
IporpaMMoin 00yUeHHST)
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YHCIIE ¢ TPUMEHEHHEM IpapUIeCKHX METOIOB U 3JICKTPOHHBIX
CPEICTB;

IIp8 ymenue omeprpoBaTh MOHATUSIMU: CIIyIailHbINA OMBIT U
Clly4allHOE COOBITHE, BEpOSTHOCTH CIIy4allHOrO COOBITHS;
YMEHHE  BBIYHCIATH  BEPOSTHOCTh C  HCIIOJIb30BAaHHEM
rpaduYecKux METOJO0B; MPUMEHITh (OPMYIIBI CIOKEHUS WU
YMHOXXEHHS BEpOSTHOCTEH, KOMOMHATOpDHBIE (aKTBl U
GopMysbl TIpU pEIICHHH 3ajad; OLCHHBATh BEPOSITHOCTH
peanbHBIX  COOBITHH;  3HAKOMCTBO CO  CIIYYaiHBIMH
BEIMYMHAMH;, YMEHHE TPHUBOIUTH IPUMEPHI IPOSBICHUSL
3aKOHa OOJIBIIMX 4YHCENl B MPUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHSX;

IIp9 ymenue omepupoBaTh MOHSTHSIMH: TOYKA, MpsAMAas,
TUTOCKOCTb, MPOCTPAHCTBO, JIBYTPaHHBIN yroi,
CKpEIINBaIOIHECs npsiMbIe, napajienTbHOCTh u
HEePIeHINKYIAPHOCTh TPSIMBIX M IUIOCKOCTEH, Yroll MEXKIy
HPSIMBIMH, YTOJI MEXIy MPSAMON M IIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSMH, ~ PacCTOSHHE OT TOYKH JI0 IUIOCKOCTH,
paccTosHUE  MEXKAY  NPSIMBIMH,  PAacCTOSHHE  MEKIY
IUIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMpPU PEIICHUH 33734
U3y4yeHHble (AaKTBl M TEOPEMbl I[UIAHUMETPUHU; YMEHHUE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEIO MUPA;

IIp10 ymenue omepupoBaTh MOHATHAMH: MHOTOIPaHHUK,
CeYeHHEe MHOTOTpaHHMKA, KyO, MapauleNiennune], IMpHu3Ma,
nupaMuzia, GUrypa M IOBEPXHOCTb BpALICHUS, IMJIMHID,
KOHYC, map, cpepa, cedeHus: GUrypbl BpalCHUs, IIIOCKOCTS,
Kacaromasics  cepbl, LWIMHAPA, KOHyca,  IUIONIA/b
NOBEPXHOCTH MUPAMUABI, TPU3MbI, KOHYCa, LWIUHJPA,
wiomaas  chepbl, 00beM  KyOa,  OPIMOYrOJIbHOIO
napasuieNienuiea, nupaMu/bl, IPU3MbI, MWIMHIpPA, KOHYCA,
mapa; yMeHHe H300pakaTb MHOTOIPAHHHUKH M MOBEPXHOCTH
BPAICHNs, X CEUYEHHS OT PYKH, C IOMONIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJJIGKTPOHHBIX  CPEICTB;  YMEHHE
pacro3HaBaTh ~CUMMETPHIO B  NIPOCTPAHCTBE;  yMEHHE
pacro3HaBaTh MPaBHJIbHBIE MHOTOTPAaHHUKH;

IIpl1l ymenue omnepupoBaTh TOHATHSIMH: [BIKCHHE B
OpPOCTPAHCTBE, TOAO0OHBIE (GUTYpl B MPOCTPAHCTBE;
UCIONB30BATh  OTHOIICHWE IUIOM@AACH IIOBEPXHOCTEH W
00beMOB TTOIOOHBIX (UTYP TIPU PEIICHUH 33]1aY;

IIp12 ymenue BBIYMCIATE TCOMETPUYCCKUC  BEITUYUHBI
(muHa, yrom, miaomaab, O0beM, IUIOMAAb MOBEPXHOCTH),
UCIIOJB3YsI U3y4deHHBIE (YOPMYJIBI U METO/IBI;

IIp13 ymenue omepupoBaTh MOHATHUAMH: MPSIMOYTOJIbHAS
cucTeMa  KOOpJAWHAT,  KOOPIMHATHI  TOYKH,  BEKTOP,
KOOPAWHATHI BEKTOPA, CKAJSIPHOE TPOU3BEICHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOHM3BEICHUE BEKTOpa Ha
YHCIIO; HAXOAUTh C ITIOMOIIBI  HM3YYEHHBIX  (OpMYI
KOOPAMHATBI CEPEIMHBI OTPE3Ka, PACCTOSHHE MEXKIY IBYMS
TOYKAMHU;

IIp14 ymenue BbIOMpaTh MOAXOMSAIINN H3YyYCHHBIH METOJ
JUISL peIIeHUs 3a/lauy, pacro3HaBaTh MaTeMaTHYeCKHe (haKThI
U MaTeMaTHYeCKHe MOJEIN B MPUPOTHBIX M OOIIECTBEHHBIX
SBJICHUSX, B MHCKYCCTBE, YMCHHUE IPHBOJUTH IPUMEPHI
MAaTE€MaTUYECKUX  OTKPBITUM  POCCHMCKOM U  MHPOBOU
MaTeMaTUYECKOU HAYKH.

IIpl15 ymenue omepupoBaTh TMOHATHIMHU: ONpENCIICHHUE,
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aKcuoMa, Teopema, CICICTBHE, CBOWCTBO, MpPHU3HAK,
JIOKa3aTeNIbCTBO, PABHOCHIBHBIE (HOPMYIHPOBKH; yMEHHE
dbopMyHpoOBaTH obpaTtHOE u MIPOTHUBOIIOJIOXKHOE
YTBEP)KICHUE, NPHUBOAUTH IPUMEPbl M  KOHTPIPUMEPEL,
UCIIOJBb30BAaTh METOJl MAaTEMAaTHUECKOH HHYKIHU; TPOBOIUTH
JIOKa3aTelIbHbIC PACCYKACHHS IPH PELICHUH 3314, OLICHHUBATh
JIOTUYECKYIO TPAaBUIILHOCTh PACCYKICHUIA;

IIp16 ymenue omepupoBaTh MOHSITHUSIMU: MHOXECTBO,
HOZIMHOXKECTBO, ~ ONEpallid HAJl MHOXXECTBAMH, YMCEHHE
UCIIONB30BaTh  TEOPETHKO-MHOXKECTBEHHBIN — ammapaTr Uit
ONMCAaHMS PEeaJbHBIX MPOIECCOB M SBICHUN W NPU PELICHUH
3aj1a4, B TOM YHCJIE U3 JPYTHX y4eOHBIX MPEIMETOB;

IIpl17 ymenue omepupoBaTh NOHATUSMHU: Tpad, CBAZHBII
rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 3aJlaBaTh U
ONMHUCHIBaTh Tpadpl Pa3sTUIHBIMU CIIOCOOAMM; HCIONH30BATh
rpadsI IpH pENICHNH 33129,

IIp18 ymenwe cBOOOAHO  OMEPUPOBATH  MOHSTHSIMU:
coYeTaHWe, TIePeCTaHOBKA, YHCIO COYETAHUH, YHCIIO
NePECTaHOBOK;, YMEHHE MPUMEHSITh KOMOWHATOPHBIC (AaKThI U
paccyxIeHus ISl perieHus 3a/ay;

IIp19 ymenue onepupoBaTh MOHATHUSAMH: HATYpaIbHOE
YHCIIO, IeJI0€ YHCIIO0, OCTaTOK IO MOJIYIIO, PAaIlHOHAIBHOE
YHCIIO0, MPPAlMOHAIBHOE YHCIO, MHOXKECTBA HATYPAJIbHBIX,
HeJbIX, PAlUOHAIBHBIX, ACHCTBUTENBHBIX YHCEN; YMEHHUE
UCIIOJBb30BAaTh TIPH3HAKU JICTMMOCTH, HAMMEHBIINH OOt
JIeUTEh ¥ HaUMEHbIIIee o0lIee KpaTHoe, anroputM EBkinaa
Opy  pPEIICHWH  3ajJad, 3HAKOMCTBO C  pa3IMYHBIMH
MO3UIIMOHHBIMH CHCTEMaMU CUHCIICHHS

Ip20 ymenue cBOOOIHO ONMEPUPOBATH MOHATHIMHE: CTCIICHb
C [eNbIM TIOKa3aTeneM, KOpPeHb HaTypajbHOH CTEIeHH,
CTENeHb C pAaIlMOHAJIBHBIM  IOKa3aTeleM, CTEHEeHb C
JICHCTBUTENBHBIM (BEILIECTBEHHBIM) IOKa3aTeleM, Jorapudm
4HClia, CHHYC, KOCHHYC ¥ TAHTCHC ITPOU3BOJILHOTO YHCIIA;
IIp21 ymenue omnepupoBaTh TMOHATHAMH:  TOXIECTBO,
TOX/JECTBEHHOE IIpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO,
CHCTeMa ypaBHEHMH H  HEPaBEHCTB, pPaBHOCHWILHOCTh
YpaBHEHHMH, HEPAaBeHCTB M  CHUCTEM, palUOHAJbHBIC,
UppaIMOHANBHEIE, MOKa3aTelbHbIe, CTEIICHHBIE,
JorapupMUYECcKHe, TPUTOHOMETPHUECKUE ypaBHEHHS,
HEPaBEHCTBA M CHCTEMBl; YMEHHE pelIaTh ypaBHEHWS,
HEPaBEHCTBA M CHUCTEMbI C MOMOIIBIO Pa3TUYHBIX MPUEMOB;
peliaTh ypaBHCHUS, HEPABEHCTBA U CHCTEMBI C ITapaMETPOM;
OPUMEHSTh YPAaBHEHHUS, HEPABEHCTBA, WX CHCTEMBI IS
pelIeHns MaTeMaTHYecKuX 3agad M 33/7a4 W3 Pa3IHMIHBIX
o0acTeil HayKu M peasTbHOM KU3HU;

IIp22 ymenune cBOGOAHO OMEPUPOBATH MOHATHIAMHE: TPaduK
¢byHkuuu, oOpaTHas GYHKUOUS, KOMIIO3MLIMSA (QYHKIUH,
nuHelHas (QyHKIUs, KBaJpaTH4YHas (QYHKIHS, CTCICHHAsS
GYHKIMS C  UeabIM  [OKa3aTelieM, TPUTOHOMETPUYECKHE
byHKIIMA, OOpaTHBIE  TPUTOHOMETpUYECKHUE  (DYyHKITHH,
MOKaszaTeiabHass | JorapupMudeckas (QyHKIIUH; YMEHHE
CTpouTh Tpaduku (GYHKIHUH, BBIIOIHATH HpeoOpa3oBaHUSA
rpa¢ukoB  (QyHKOMI; yMEHHE HCIONB30BaTh  I'paduKu
(GYHKUMA Ui M3yYeHHs TPOLECCOB M 3aBHCUMOCTEH IpU
pelleHuH 3amad M3 JAPYTUX Y4eOHBIX MpPEAMETOB M U3
peaJIbHO# KU3HU; BEIPAXKATh (POpMyJIaMH 3aBUCHMOCTH MEKIY
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BEJIMYWHAMH; yMEHHE CBOOOJHO ONEPHUPOBATH MOHATHIMH:
YETHOCTh byHKIIAA, TIEPHOTUIHOCTD byHKIIAA,
OTPaHWYEHHOCTb  (PYHKIHH, MOHOTOHHOCTb  (DYHKIIHH,
9KCTpeMyM (YHKIMH, HanOoNbIIee U HauMEHbLIEE 3HAYCHUS
(GYHKIIMN Ha TIPOMEXYTKE; YMEHHE MPOBOANTE HCCIEIOBAHUE
(GyHKIMM; YMEHHE HCIIOIb30BaTh CBOMCTBA W TpaUKH
GyHKUMI U peleHus] YpaBHEHHH, HEPaBEHCTB W 3ajad C
napamMeTpaMi; H300pakaTb Ha KOOPIUHATHOW IUIOCKOCTH
MHO)XECTBA PELICHUN YPAaBHEHUMN, HEPABEHCTB U UX CUCTEM;

IIp23 ymenue  cBOOOAHO  OMEPUPOBATH  MMOHATHIMHU:

moCICaA0BaTCIbHOCTD, apI/I(bMCTI/I‘ICCKaH nporpeccus,
TCOMCTPUYICCKAA nporpeccusi, OECKOHEUHO Y6LIBaIOH.Ia$I
TCOMCTPUICCKaA Iporpeccusi; YMEHUC 3agaBaThb

HOCIeOBATeNbHOCTH, B TOM  YHCIE€ C  I[OMOLIBIO
PEKYPPEHTHBIX POPMYIT;

IIp24 ymenue omepupoBaTh MOHSITHSMHU: HETPEPHIBHOCTD
GYHKIIMA, aCUMOTOTHI Tpaduka (yHKIIUW, TIEpBas U BTOpas
NpOM3BOHAS (DYHKIIMH, T'COMETPUYCCKUI U  (DU3HYCCKHit
CMBICI ~ TIPOM3BOJHOM,  TEpBOOOpa3Has,  ONpeCICHHBIH
HHTErpall; YMEHHE HAXOMUTh aCHMITOTHI rpaduka (QyHKIIHH;
YMEHHUE BBIUMCIATh MPOM3BOIHBIC CYMMBI, TPOU3BEICHUS,
YaCTHOTO M KOMITO3WIIMKM (YHKIWH, HAXOIAWTh YpaBHEHHE
KacaTelnbHOW K rpaduky (QYHKIWH, YMEHHE HCIOIb30BaTh
MPOHU3BOHYIO JUISl HCCIICAOBaHMS QYHKIIUH, IS HAXOXKIACHUS
HAWJIy4IIero pelieHus B TNPUKIATHBIX, B TOM YHCIE
COIHATbHO-OKOHOMHUYECKUX W (pU3MUeCKUX 3aaavax, s
OTPE/ICNICHUS CKOPOCTH M YCKOPCHUS; HAXOAUTH IJIOMAIA U
00beMbI (DUTYp C TIOMOIIBI0O WHTErpaia; MPUBOAUTEH MPUMEPHI
MaTeMaTHYECKOro MOJICIMPOBAHUS c MOMOIIBO
mud dhepeHInanbHbIX YPaBHCHHIA,

IIp25 ymenue omepupoBaTh TMOHATHIMH: KOMIUIEKCHOE
YHCII0, CONPSYKCHHBIC KOMIUICKCHBIE 4YHCIa, MOIylh U
apryMeHT KOMILJICKCHOTO YKcia, GopMa 3amici KOMITJICKCHBIX
qucen (reomerpuueckasi, TPUTOHOMETPHYECKAS u
anrebpanyeckas); yMeThb MPOM3BOAUTH apU(METHUISCKUE
JMCUCTBHS C KOMIUIEKCHBIMU YHCIAMHU; MPUBOIUTH IIPHUMEPHI
UCIIOJIb30BAHMUS KOMIUICKCHBIX YHCEIT;

IIp26 ymenuwe CcBOOOMHO  OMEPUPOBATH  MMOHATHUSMH:
cpenHee  apudMeTHYECKOe, MeAWaHa, HauOonbllee U
HaWMEHbBIIICE 3HAYCHUS, pa3Max, IHUCIEPCHUs, CTaHIAPTHOE
OTKJIOHCHHWE i1 ONMUCAHWS YHCIOBBIX JaHHBIX; YMCHHE
HCCTICI0BATh CTATUCTUYECKHE JaHHBIE, B TOM YHCIE C
MPUMCHEHHEM TpapUYeCKHX METOJOB M DIIEKTPOHHBIX
CpencTB; rpaduvecKu UCCIIEA0BaTh COBMECTHBIC HAOIIOICHUS
C TIOMOIIIBIO JJUarpaMM pacCceMBaHUs U JIMHEUHOU PErpeccui;
IIp27 ymenne HaxXOAUTh  BEPOSTHOCTH  COOBITHH ¢
HCMONTb30BAHUEM TpaUUeCKUX METOJOB; MPUMEHSTH s
pemicHuss  3ama4  QOPMYNIBI  CIOXKEHHS U YMHOXCHUS
BEPOSITHOCTEH, (OPMYJy TIONHOW BEPOSATHOCTH, (HOPMYITY
Bepuynnu, koMOMHAaTOpHBIE (QakTHl U (OPMYIBI, OLEHHBATH
BEPOSITHOCTH pEAbHBIX COOBITHI; yMEHHE ONEPUPOBAThH
TTOHATHSIMHU: ciydailHas —~ BeJIMYMHA, pacrpezeneHme
BEPOSITHOCTEH, MAaTeMaTUYeCKOe OXKUJAHUE, JUCHEepCHS U
CTaHJAPTHOE OTKJIOHEHHE CIy4YallHOW BENUYWHBI, (DYHKIUU
pacrhpesiesieHUs M MIIOTHOCTH PABHOMEPHOTO, TOKa3aTeIbLHOIO
W HOPMAJBHOTO pACIPENCICHHUI;, YMEHHE HCIOIbh30BATh
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CBOICTBAa M3YYEHHBIX pACIpPEACICHUN JUIs PELEHUs 3a]ad;
3HAKOMCTBO C IOHATHSMU: 3aKOH OOJBIIMX YUCE, METOMBI
BBIOOPOYHBIX HCCIIENOBAHUN; YMEHHE NPUBOAUTH HPHUMEPHI
OPOSIBICHUA 3aKoHa OOJBIIMX 4YHCEl B MPUPOAHBIX U
OOIECTBEHHBIX SBJICHUSAX;

IIp28 ymenune cBOGOAHO OMEPUPOBATH MOHSTHIMH: TOYKA,
npsiMasi, TIOCKOCTh, MPOCTPAaHCTBO, OTPE30K, JIyd, IJIOCKHUH
yroi, JIBYTpaHHBII yroi, TpEXTPaHHBINA yroi,
IIEPECEKAOLINECs,, Iapa/uleNbHble W CKPEIIMBAIOLINECS
IpsIMbIE, TTAPAJUIEIBbHOCTh U NEPIEHANKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, Yroid MEeXIY NPSIMBIMH, YrOJI MEXAY NPSIMOH U
IUIOCKOCTBIO,  YTOl ~ MEXZAY  IUIOCKOCTSIMH;  YMEHHE
UCIIONIB30BaTh TPH PELICHWW 3a4a4 HU3ydeHHBIE (aKThl M
TEOpeMbl IUIAHUMETPUH; YMEHHE OICHHUBAaTh pa3Mepsbl
O0BEKTOB B OKpYXalIIeM MHpE; YMEHHE OIEepHpPOBaTh
MOHSATHAMH:  MHOTOTDaHHHMK, CEYCHHE  MHOTOTPAHHUKA,
IPAaBUIBHBIA MHOTOI'PaHHHMK, IpPH3Ma, IHpaMuia, Gurypa u
MOBEPXHOCTh BpallleHWs, LWIMHAP, KOHyC, Imap, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LIIMHIDA,
napajjieJibHble OCH WIM OCHOBAaHHIO, CEYCHHE Iuapa,
IUJIOCKOCTh, Kacatomascsi chepsl, HUINHIpPA, KOHYca; YMEHUE
CTPOUTH ceueHue MHOTOI'paHHHKA, n300paxartb
MHOTOTPaHHUKH, (QHUTYpPHl W IOBEPXHOCTH BpAlllEHHs, HX
CCUCHHS, B TOM 4YHCJE C MOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
yMEHHE TIPUMEHSATh CBOWCTBAa TeOMETpHUYECKHX (uryp,
CaMOCTOSITENbHO (DOPMYIMPOBATH ONPEACTICHUS H3ydaeMBbIX
¢buryp, BBIABUTAaThH THIIOTE3bl O CBOICTBaX M IPHU3HAKAX
reoMeTpudecKkux (uryp, o0OCHOBBIBATh MJIM ONPOBEPraTh HX;
yMEHHE TPOBOJMTH KJIACCH(PHUKALUIO (GUTYp HO PA3THYHBIM
NpU3HAKaM, BBIIONHATE HEOOXOAWMBIE JOMONHUTEIbHBIE
MOCTPOCHMUS,

Ip29 ymenue CcBOOOMHO  OMEPUPOBATH  MOHATHUSMH:
mwiomanas GuUrypel, o00beM GUTYpbl, BEITUYMHA YIJIa,
paccTosHUE OT TOYKU [0 IJIOCKOCTH, PACcCTOSHUE MEXAY
OpSMBIMH, PpacCTOSHHUE MEXAY IUIOCKOCTSAMH, IIJIOLIAlh
cdepsl, IoMAanb MOBEPXHOCTH MHUPAMUABI, PU3MBI, KOHYCa,
IUIMHAPa, 00beM KyOa, IPSAMOYTOJIBHOTO Mapaijesenumnena,
MUpaMHIBl, TPU3MBI, LOHUIMHIpPA, KOHyca, IIapa; YMEHHE
HAXOJUTh OTHOIICHUE 00BEMOB MOMOOHBIX QUTYD;

IIp30 ymenwe  cBOOOAHO  OMEPUPOBATH  MOHATHIMHU:
IOBIDKEHHE, TapajulelbHBIH  IEPEeHOC, CHUMMETpUsS  Ha
IUIOCKOCTH M B HPOCTPAHCTBE, IOBOPOT, MPeoOpa3oBaHUE
noao6us, noaoOHbIe (GUTYPHl; YMEHHE PACIIO3HABATh PaBHBIC
U T0J00HBIe (PUTYpHI, B TOM 4YHCIE B MPHUPOIE, UCKYCCTBE,
ApXUTEKTYpe; YMEHHE  HCIONb30BaTh  T'€OMETPUYECKUE
OTHOIICHUS, HAXOJHUTh TEOMETPHUYECKHE BEIMYUHBI (IJTHMHA,
yrom, IUiomanb, 00BEeM) NpH peIIeHWH 3amad W3 JPYTHX
y4eOHBIX MPEIMETOB U U3 PEATIbHOM KHU3HH;

IIp31 ymenwe cBOOOAHO  OMEPUPOBATH  MOHSATHSIMH:
OpSMOYTOJibHasl CHUCTeMa KOOPAMHAT, BEKTOpP, KOOPAWHATEHI
TOYKH, KOOPAWHATHI BEKTOpA, CYMMa BEKTOPOB, POU3BECHUE
BEKTOpa Ha YHCIO, pa3lIoKeHHe BeKTopa 1o 0asucy,
CKaJIIPHOE TPOU3BE/ICHUE, BEKTOPHOE IPOHM3BEICHUE, Yol
MEXAY BEKTOpaMM; YMEHHE MHCIONb30BaTh BEKTOPHBIN U
KOOPIMHATHBIA METOJ [UISl PEeLIeHNs] TeOMETPUUYECKUX 3a7ad U
3a1a4 APYrux y4eOHbIX IPEIMETOB; ONEPHUPOBAThH IOHITHIMU:
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Matpua 2 X 2 mw 3 X 3, ompenenuTrens MAaTpPHIIbI,
TEOMETPUYECKUHA CMBICIT OIIPEIEITUTENLS;

IIp32 ymeHne MomenHpoOBaTh peabHbIC CUTYALUH HA SI3bIKE
MaTEMAaTHKH; COCTaBJIATh BBIPaXEHHUA, ypaBHEHUS,
HEPaBEHCTBA M UX CUCTEMBI IO YCIIOBHIO 3aJaui, UCCIEA0BaTh
MIOCTPOEHHBIE MOJICNIA C UCTONBb30BAaHUEM ammapara anreOpel,
WHTEPIPETUPOBATh  TONYYEHHBI  pe3ynbTaT;  CTPOUTH
MaTEeMaTHYeCKHEe MOJEIH C TIOMOIIBI0O T'eOMETPUUYECKUX
MOHATHH W  BEJIMYMH, pEIIaTh CBA3AHHBIE C HHUMH
MIPAaKTHYECKUE 331a4H; COCTABIATh BEPOSTHOCTHYIO MOJENb U
WHTEPOPETUPOBAaTh  TONYYEHHBI  pe3ynpTaT,  pemarthb
MPUKIAIHBIE 33Ja4 CPEACTBAMU MAaTEMAaTHYECKOro aHaln3a,
B TOM YHCJIE COLHUAIBLHO-DKOHOMHYECKOr0 M (PU3MYECKOTro
Xapakrepa;

Ip33 ymenue BHIOMPATh MOAXOASAIINI METOM ISl PELICHHSI
3a/a4¥; MMOHMMAHHE 3HAYMMOCTH MAaTEMaTHKH B HU3yYCHHH
IPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U ABJICHUHN; YMEHUE
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
YMEHHE NpPUBOAMUTH MPHUMEpPHl MAaTEMATHYECKHX OTKPBITUI
POCCUMCKON ¥ MUPOBOM MaTEMaTUYECKOU HAYKHU.

MemanpeomMenHple  PE3yNbTATBl  OCBOCHUS  y4eOHOM
JTUCHUIIINHBI «MaTtemMaTuka:
Mp2 BBISBIATH M XapaKTEPHU30BATh CYIIECTBEHHBIE MPH3HAKA

MaTeMaTHYeCKUX OOBEKTOB, IMOHATUH, OTHOLICHUH MEXIY
MOHATHAMH,  (OpMYNHpOBaTH  ONpENeNieHUs]  MOHSTHIA,
YCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KIaCCU(UKAIIUY,
OCHOBaHUSI sl 00OOIIEHUS ¥ CpPaBHEHUS, KPUTEPUHU
MPOBOIMMOTO aHAJIH3a;

Mp3 BocnpuHHMaTh, (HOpMYIMpOBaTh W IPeoOpPa3oBBHIBATH
CY)XICHHS: YTBEpOUTEIbHBIE W OTPHIATEIbHBIC, CTUHUYHEIE,
YaCTHBIE U OOLIHE, YCIOBHEIE;

Mp4 BEIBJISITH ~ MaTeMaTH4YecKHe  3aKOHOMEPHOCTH,
B3aMMOCBSI3M M TNpPOTHBOpeurss B  (akraX, MAaHHBIX,
HAOJIOICHHUSIX M YTBEPXKICHUSX, MpPEJlarath KpUTEPHH IS
BEISIBJICHHS 3aKOHOMEPHOCTEH HW TIPOTHBOPEYHH; [enaTth
BBIBOJ/IBI C MCITONB30BaHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3AaKIIOUEHHH,  yMOB3aKIIOYEHHH 110
AHAJIOTHH, TPOBOJAUTH CAMOCTOSITENILHO  JIOKa3aTelnbCTBa
MaTEeMaTHYEeCKUX YTBEPXKIEHHUH (MPSMBIE M OT IMPOTHBHOTIO),
BBICTpAaUBaTh ApryMEHTAlMI0, MPUBOOUTH NPUMEPHl U
KOHTPIIPAMEPBI, OOOCHOBBIBATH COOCTBEHHBIE CYXICHUS W
BBIBO/IBI;, BBIOMpaTh CHOCOO peHIeHUs Yy4eOHOM 3agauu
(cpaBHUBaTh HECKOJBKO BapHaHTOB pEIICHUS, BBIOHPATH
HauOonee  TOOXOMSAMUHA ¢ y4ETOM  CaMOCTOSTEIHHO
BBIJICJICHHBIX KPUTECPHEB).

Mp7 wucnonb3oBaTh BOMNPOCHI KaK  MCCIIEIO0BATEIbCKUM
WHCTPYMEHT MO3HAHUS, (bopMynupoBaThb BOIPOCHI,
(GUKCHpYIOIEe TMPOTUBOpPEUHE, IMpOoOJIeMy, YCTaHABINBAThH
HCKOMOE " JaHHOE, ¢ opmMupoBaTH THIIOTE3Y,
apryMEHTHUPOBAThH CBOIO IIO3UITHIO, MHEHHUE;

Mp8  mpoBOOMTH  CaMOCTOSITENBHO  CIUIAHMPOBAaHHBIN
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9KCIIEPUMEHT, HCCIeIOBaHNe
M0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 0ObeKTa,
SBJIEHUS, TIPOILIECCA, BBISBICHHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMH, SBICHUSIMHU, IIPOLIECCAMH;

Mp13 camocrositensHO (GopMyIupoBaTh 0000IIEHUS U
BBIBOABI 110 pe3yibTaTaM IMPOBEAEHHOIO HaOMIOIEHHUs,
UCCIIEIOBAHUS, OLEHMBaThb JOCTOBEPHOCTh IONYYEHHBIX
PE3YNIBTATOB, BEIBOJIOB M 0000IIEHUI;

Mp19 nporao3upoBaTh BO3MOXKHOE pa3BUTHE IIpolLecca, a
TaK)Ke BBIIBUTaTh MPEINOI0XKEHUS O €ro pa3BUTHU B HOBBIX
YCIIOBUSIX.

Mp21 BesBHATE  AedUIUTBEI  WHGOPMAIUH,  JaHHBIX,
HEOOXOMMBIX Ul OTBETA Ha BOIPOC U JUIS PELICHUS 3a]auu;
BBIOMpaTh MH(QOPMALMIO M3 HUCTOYHHKOB Pa3IMYHBIX THUIIOB,
AHAJIN3UPOBATh, CUCTEMATH3UPOBAaTh M HHTEPIPETHPOBATH
MH(OPMALUIO Pa3InYHBIX BUJIOB M (POPM MIpeCTaBICHUS;
Mp22 cTpykTypupoBaTh WH(MOPMAIIHIO, MPEACTABIATL €€ B
PasnuUHBIX QopMax, HITIOCTPUPOBAThH IPahUIECcKy;

Mp23 OIIEHUBATh HaJIEKHOCTh uHpopMaIun o
CaMOCTOSITENBHO CHOPMYJIMPOBAaHHBIM KPUTEPHUSIM.

Mp28 BocnpuHUMaTh W (QOPMYITHPOBATH CYKICHUS B
COOTBETCTBUU c YCIIOBUSIMH
U eNsIMH OOIIEHMsI, SICHO, TOYHO, TPAMOTHO BBIPaXkKaTh CBOIO
TOYKY 3peHus B YCTHBIX
Y MTUCbMEHHBIX TEKCTaX, IaBaTh MOSICHEHUS 110 X0y PeLICHUs
3aa41, KOMMEHTHPOBATh MOIYIEHHBIA PE3yNIbTaT;

Mp29 B xome oOCyXIeHHUS 3aaBaTh BOMPOCHI IO CYLIECTBY
o0cy)xmaeMol  Tembl, TPOOJIEMBI, peIraeMoOd  3ajayu;
BBICKa3bIBaTh WJCH, HALEICHHbIE Ha IIOUCK pPELIeHHS,
COTOCTaBIISATh CBOM CYXJAEHHA C CYXJIEGHUSIMH JPYrHX
YYaCTHUKOB IMajora, OOHapy)XHUBaTh Pa3IMuue U CXOJICTBO
MO3UIUH, B KOPPEKTHOH (opMe GOopMyIMpoBaTh pa3HOriIacus,
CBOM BO3PaKCHHUS;

Mp30 mpencTtaBuATh  pe3yAbTaThl  pEIIEHHA  3aaud,
9KCIIEPUMEHTa, HCCIEeNOBaHMs, IIPOEKTa, CaAMOCTOSITEIHHO
BbIOMpaTh  (opmar  BBICTYIUIGHHS €  y4éToM  3a7ad
MIPE3EHTAIlU U OCOOCHHOCTEHN ayJUTOPHH;

Mp31 noHUMAaTh U UCIOJIB30BATH MPEUMYILIECTBA KOMaHIHOU
W WHAMBUAYalbHOH pabOTHl MpH pEUICHWH Y4eOHBIX 3ajad,
IPUHUMATh 1I€JIb COBMECTHOW IEATENIbHOCTH, IIAHUPOBATh
OpraHU3alfI0 COBMECTHOU pabOTHI;

Mp32 pacnpemensaTh BHABI  paboOT, JOTOBAapPHBATHCH,
00CYXKIaTh MPOIECC W Pe3yNIbTaT PadoThl, 0000IIaTh MHEHHUS
HECKONILKUX JIFOJICH;

Mp33 yuactBOBaTh B TPYyHHOBBIX (opMax  paOOTHI
(oOcyxneHus, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbI» U HHEIE),
BBIMOJHATh CBOIO 4YacTh PabOTbl M KOOPIMHHUPOBATH CBOU
JeCcTBHA ¢ IPYTMMHM YWiIeHaMU KOMaH/Ibl, OIIEHHBATh KaueCTBO
CBOEr0 BKJAJa B OOWMI MPOAYKT II0 KPHUTEPHUSM,

29




c(hOpMYyIUPOBAaHHBIM YYaCTHUKAMH B3aMMOJICHCTBUS,

Mp39 cocraBnATh IUIaH, AaITOPUTM pEIICHUS 3aJayH,
BBIOHpAThH croco0 peueHus
C y4éTOM HMCIOIUXCS PECypcoB M  COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh
W KOPPEKTHPOBAaTh BapWaHThl peEHICHUN C y4€TOM HOBOM
uHpOpMAaIH;

Mp45 orneHWBaTE COOTBETCTBHE pe3yibTara IeTd |
YCIOBUSIM,  OOBSICHATH  NPUYMHBI  JOCTIDKEHUS  WJIH
HEJOCTIKEHUSI  pe3yabTaTOB  JAESTENbHOCTH,  HAXOIUTh

OIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;
Mp46 BianeTh HaBbIKAMH I103HABATEILHOU PEe(ICKCHU Kak

OCO3HAHHUS COBEPINAEMBIX JCHCTBHH W  MBICIUTEIBHBIX
NpOLIECCOB,  HMX  PE3yJbTaToB,  BJalIeTh  CIIOCOOaMHU
CaMOINPOBEPKH, CaMOKOHTpOJsSI TIpollecca H  pe3yiabTara

pelIeHHs] MaTeMaTUUeCKOH 3aauH;

Mp48 npenBuaeTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH
IIpY PELIECHUM 3aJaYd, BHOCHUTh KOPPEKTHUBBI B ACATEIBHOCTD
HalJIEHHBIX

Ha OCHOBE HOBBIX OOCTOSITEILCTB, JIAHHBIX,

OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH.

JIUYHOCHIHbLE PE3YJIbTaThl OCBOCHUS YYCOHOM JUCIUIUIMHBI
«MaremaTukay:

JIpl c(hopMHPOBAaHHOCTH rpaxkJaHCKOU MO3UIUN
o0yyaromerocs Kak AKTUBHOTO
M OTBETCTBEHHOTO  Wi€Ha  pPOCCHHCKOro  OOIIecTBa;
MIpeJICTaBIICHUE 0 MaTeMaTHYECKIX OCHOBax
(YHKIIMOHUPOBAHUS ~ PA3JIUYHBIX  CTPYKTYp,  SBJICHHIA,
MpOIenyp TpaXKAAHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U
Apyroe);

JIp6 YMEHHE B3aUMOJAEWUCTBOBATH C  COLUAJIbHBIMU
WHCTUTYTaMA B COOTBETCTBUU C WX (PYHKIHUIMH H
Ha3HAYCHHUEM;

JIp8  chopMHpPOBaHHOCTH  POCCHHCKOM  TpakKIaHCKOH
UJICHTUIHOCTH, yBa)KEHUS

K MpouuioMy HW HaACTOALICMY pOCCHfICKOfI MaTEeMaTHKU,
IIEHHOCTHOC OTHOIICHHEC
K JOCTHXKXCHHUAM pOCCHﬁCKHX MAaTEMAaTUKOB M POC CHMCKOH

MaTEeMaTHUUYECKOM LIKOJIBI,

9THUX JOCTIKEHWH B JPYIHX HayKax,
TEXHOIIOTHUSX, chepax IKOHOMHUKH;

Jip11
Hapona;
JIp12
STHYECKOT0

WCTIOTh30BAHHE
OCO3HAaHUE JYXOBHBIX IIEHHOCTEM POCCHUCKOTO

chOpPMUPOBAHHOCTh  HPABCTBEHHOI'0  CO3HAHUS,

MOBE/ICHUS, CBS3aHHOTO C MPAaKTHUYECKUM
[IPUMEHEHUEM JAOCTHKECHUIM HAYKU U AEATENbHOCTBIO YYEHOIO,
OCO3HAHWE IIMYHOTO BKJIaJ]a B IIOCTPOEHHE YCTOHYHBOTO
Oymymiero;

JIp16 screTHueckoe OTHOIIEHUE K MUPY, BKJIOYas ICTETUKY
MaTeMaTUYECKUX 00BEKTOB,

3aKOHOMEPHOCTEH, 3aj1ad,

OrneHka JIMYHOCTHBIX
pe3yIbTATOB
o0pa3oBaTeTbHON
JIeSITETFHOCTH
OCYIIECTBIISIETCS. B XOJe
BHEITHUX HE
MePCOHU(UITMPOBAHHBIX
MOHUTOPHHTOBBIX
HCCIeA0BaHUM

Bo BHYTPEHHEM
MOHHTOPHUHTE  BO3MOXKHA
OLIeHKa
chOpMHUPOBAHHOCTH
OTJENBHBIX  JIMYHOCTHBIX
pe3yIbTaTOB,
TIPOSBIISIFOIIUX CSL B
COONIOCHUU  HOPM U
MIPaBHII [TOBEICHHUS,
TIPUHSTHIX B
o0pa3oBaTeTbHON
OpraHH3aIyn
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peleHui, paccyxaeHui, BOCHIPUHUMYHUBOCTh
K MAaTEMAaTHYECKHM acIlieKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;
JIp20 c(hOpMHUPOBAHHOCTh YMEHUS MIPUMEHSATh
MaTeMaTH4YeCcKre 3HaHUS B HWHTEpecax 3lI0pOBOTO U
Oc3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3II0pOBBIO (3I0pOBOE TMHUTaHHUE, COATaHCHPOBAHHBIN
PSKUM  3aHATHA W OTHbIXa, peEryjsdpHas Quandeckas
aKTUBHOCTB);

JIp21 (u3MYecCKOe COBEPLICHCTBOBAHME IIPHU 3aHITHUSIX
CIIOPTUBHO-03/I0POBUTENHHON AESITEIHHOCTHIO;

JIp23 TOTOBHOCTb K TpPYAYy, OCO3HAHUE LEHHOCTH
TPYOTHO0HS;

JIp25 wHTepec k pa3nmuHBIM cdepam TpodecCHOHATEHONU
JIEATENIbBHOCTH,  CBSI3aHHBIM C  MaTeMaTUKol U eé
MPUJIOKECHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oyaywmweil mpodeccHi M pealM30BbIBaTb COOCTBEHHBIE
KU3HEHHBIE TUIAHBL;

JIp26 TOTOBHOCTP M CIIOCOOHOCTh K MaTeMaTHYECKOMY
00pa30BaHUI0 M CaMOOOpa30BaHMIO Ha TIPOTSHKCHUM BCEH
JKU3HU, TOTOBHOCTh K AaKTHBHOMY YYacTHIO B pEIICHHH
MPaKTUYECKUX 3a]a4 MaTeMaTHYeCKON HalpaBJIeHHOCTH;
JIp27  copMHpPOBAaHHOCTb  DKOJOTHYECKOW  KYJIBTYDHI,
MOHMMaHUE BIUSHUS COIHAbHO-9KOHOMUYECKHUX MPOIIECCOB
Ha COCTOSIHUE MPUPOJHON U COLUAIBHOM Cpelibl, OCO3HAHUE
rJI00aIBHOTO XapakTepa AKOJIOTUYECKUX mnpobiem,
OpUEHTAIlMA Ha MPUMCHEHHWE MATEMAaTHUECKUX 3HAHWUN JUIS
pelIeHus 3a/1a4 B 00JaCTH OKPYKAKOIIEH Cpepl,

JIp28 miaHMpoOBaHWE MOCTYNKOB M OIEHKH HMX BO3MOKHBIX
MOCJIEICTBUH JIJISl OKPYXKAIOIIEH Cpelbl;

JIp32 c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIECTBCHHONW NPAKTUKU, MOHUMAHHE MaTEMaTHYCCKON
HayKH KakK c¢epbl YelTOBEYEeCKOH AESATEeIbHOCTH, JTaloB eé
pa3BUTHS W 3HAYMMOCTH Il Pa3BUTHS  IMBHIIN3AIUH,
OBIIAZICHWE  SI3BIKOM  MaTeMaTHKd ¥  MaTeMaTH4YeCKOH
KyIbTYpOil KaK CpeICTBOM IIO3HAHHS MHpa, TOTOBHOCTh
OCYIIECTBIISTh MIPOEKTHYIO u HCCIIEZIOBATENbCKYIO
JIeSITEeTHOCTh MHINBUYAIbHO U B TPYIIIIE.

JOKYMEHT MOAMUCAH SNTEKTPOHHOW NMOAMUCHIO
noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 18.10.24 10:08 MNpocTas nognucb
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