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1 OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOTPAMMBI YYEBHOM
AUCIHUIIJIMHBI OY .04 «MaTeMaTUKa»

1.1 MecTOo AWCHUIUIMHBI B CTPYKType OCHOBHON mNpo¢decCHOHATbHOU

o6pa3oBaTe/JIbHOM NPOrpaMMbl

Ob6uieobpasoBaTesibHasA AUCUMIIMHA «MaTeMaTHKa» sBJsSETCS 0053aTeJbHOU
4acTbhlo 061[e06pa30BaTeJbHOTO I[UKJIa 06pa3oBaTe/JbHON MPOrpaMMbl B COOTBETCTBUH C
@®r'oC COO0, ®00IT u ®I'ocC CIIO no cnenuanbHocTty 09.02.07 UHopMaIMOHHBIE CHCTEMBI
Y IporpaMMUupoBaHue (1Mo OTpac/sMm).

1.2 llesu ¥ 3a,a4YM Y4€OHOU AMCLHUIJIMH:
dbopMHpOBaHUE I€HTPAJbHbIX MaTeMAaTHUYECKUX TMOHATUU (YMCI0, BEJUYHMHAQ,

reoMeTpuyeckas purypa, nepeMeHHasi, BeposITHOCTb, QYHKIMs, IPOMU3BO/ Hasl, UHTerpaJ),
obecrneyrBalOLUX IPEEMCTBEHHOCTD U IEPCIEKTUBHOCTh MaTeMaTH4YeCKOro 06pa3oBaHuUs
00y4YaUIUXCS;

no/iBefieHHe OOyYalIIMXCS Ha JOCTYMHOM /i1 HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTHUKU U OKpYKalolLlero MHUpa, NOHMMaHWe MaTeMaTUKH KaK 4acTu
00111e¥ KYJIbTYPhbl UEJIOBEYECTBA;

pa3BUTHE HWHTE/JIEKTYaJIbHbIX M TBOPYECKHUX CIOCOOHOCTEH OOydaroLiuxcs,
MI03HABATEJIbHOW AKTHUBHOCTH, HCCIeJ0BAaTEJIbCKUX YMEHUU, KPUTUUYHOCTHU MBbIILLJIEHHS],
MHTepeca K U3y4YeHHI0 MaTeMaTHKY;

dopMupoBaHUe (QYHKIUOHAJIBHOW MaTeMaTHYeCKOW TPaMOTHOCTH: YMeHHUs
pacrno3HaBaTh MaTeMaTH4YeCKHe acCleKThl B peasibHbIX XU3HEHHbIX CUTYalUsIX WU IPH
M3yYeHUU JPYTUX YyUeOHbIX MPEeJMETOB, POSBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMyMpoBaTh MX Ha f3blKe MaTEMAaTHUKUM U CO3JaBaTb MaTeMaTU4YecKue MOJIeJlH,
NPpUMEHATbh OCBOEHHBbIM MaTeMaTH4YeCcKUMW anmapar JAJjs pelleHdus MNPaKTHKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OIeHUBATh MOJYYEeHHbIE Pe3yJIbTAThL.

1.3 IlnaHupyeMble pe3y/ibTaTbl 0CBOEHUS y4eGHOM A CIUIIIMHBI

. JINYHOCTHBIE

JIp1 copMUPOBAHHOCTb TPAXKAAHCKOM MO3ULUK 00y4alollerocsi Kak akKTUBHOTO
U OTBETCTBEHHOrO 4JieHa POCCUMCKOTO OO6LIecTBa; NMpe/CcTaBjJeHHe O MaTeMaTH4YeCKHUX
OCHOBax QYHKLMOHUPOBAHUSA Pa3JIMYHBbIX CTPYKTYp, ABJEHUH, POLeAYyp TPaKAaHCKOI0o
ob1iecTBa (BbIOOPDI, OMPOCHI U APYTOE);

JIp6 yMeHue B3aMMO/JeICTBOBATh C COLMA/IbHbIMUA HHCTUTYTaMH B COOTBETCTBUH C
vx QYHKIHUSIMU U Ha3HAYEHHUEM;

JIp8 cPopMUPOBAHHOCTb POCCUMCKON TPaXKAAHCKOM HAEHTUYHOCTH, yBaKeHHUS
K MpOLJIOMYy M HACTOSALEMY POCCHHCKOM MaTeMaTUKH, L eHHOCTHOEe OTHOIIEeHWe
K JOCTHKEHUSAM POCCUMCKHMX MaTeMaTUKOB U POCCUMCKOM MaTeMaTH4YeCKOW IIKOJIbI,
MCI0JIb30BaHM e 3TUX JOCTXKEHUN B IpyTUX HayKaX, TEXHOJIOTUAX, chepax 9KOHOMUKY;

JIp11 oco3HaHHe AYXOBHBIX LLEHHOCTEU POCCUMCKOr0 HApOAa;

JIp12 chopMHUPOBAHHOCTb HPABCTBEHHOr'O CO3HAHHUS, 3THUYECKOTO IMOBEAEHUS,
CBA3aHHOTO C NpPaKTUYECKUM IpPUMEHEHUEM J[OCTUKEHUW HAyKu U [edTeJIbHOCTbhIO
Y4EHOT0, 0CO3HAHME JIMYHOTO BKJIaZia B IOCTPOEHHE YCTOMUUBOTO OYAYIETO;



JIp16 scTeTUYecKOe OTHOLIEHHWE K MHUpPY, BKJIOYAas 3CTETUKY MaTeMaTH4eCKUX
3aKOHOMEpHOCTel, OO'BEKTOB, 3ajay, pelleHUuH, paccykJeHuH, BOCIPUUMYHNBOCTD
K MaTeMaTH4YeCKUM aclleKTaM pa3/IMYHbIX BU/IOB UCKYCCTBa;

JIp20 chopMUPOBAHHOCTb YMeHHUs MNPUMEHATH MaTeMaTU4YeCcKhe 3HaHUS B
MHTepecax 3/10pOBOro ¥ 6e30macHOro o6pasa >XMU3HH, OTBETCTBEHHOE OTHOLIEHHUE K CBOEMY
3/10pOBbI0  (37,0pOBOe NHWTaHHWE, COA/TAHCHPOBAHHBIA pPEXHUM 3aHATUU W OT/bIXa,
peryJisipHasi pu3sruyecKkasi akTUBHOCTb);

Jip21 dusnyeckoe COBEpUIEHCTBOBAaHME NpPU  3aHATUSAX  CHOPTHUBHO-
03J0POBUTEJILHOM eATeNbHOCThIO;

JIp23 TroOTOBHOCTb K TPY/Y, OCO3HAHUE LIeHHOCTH TPYA0JII00Us;

JIp25 MHTEpeC K pasJuyHbIM cdepaM MNpodecCUOHATbHON [IeSTENbHOCTH,
CBSI3aHHBIM C MaTeMaTHUKOM U €€ MPUJI0KEHHUSIMU, yMeHHEe COBePIIaTh OCO3HAHHbIN BbIOOP
O6yayuiei npodeccuy U peajnu30BbIBaTh COOCTBEHHbIE }KU3HEHHbIE MJIaHbI;

JIp26 TrOTOBHOCTbL W CIOCOOHOCTH K MaTeMaTHYeCKOMYy O00Opa3oBaHUID U
caM006pa30BaHUI0 HAa MPOTSKEHHUU BCEW KU3HM, TOTOBHOCTb K aKTHUBHOMY y4acTHIO B
pellleHUY NpaKTU4YeCKHUX 3a/ja4 MaTeMaTUYeCKOU HallpaBJeHHOCTH;

JIp27 chOopMUPOBAHHOCTb 3KOJOTUYECKOM KYJbTYpPbl, MOHUMaHUE BJIHSHUS
COLIMAJIbHO-9KOHOMHYECKUX NPOLECCOB Ha COCTOSIHME MPUPOJHOM U COLMAIbHOMN Cpejbl,
OCO3HaHUE T[JIODAJIbHOTO XapaKTepa 3KOJIOTUYeCKHUX IMpobJsieM, OpHUeHTalus Ha
NpUMeHeHHe MaTeMaTU4eCKHX 3HaHUW JJs pelleHUd 33Zad B 00JIaCTH OKpYKarolieu
cpeapl,

JIp28 mnsaHMpoBaHHWEe NOCTYINKOB M OLEHKU HX BO3MOXHBIX IOCJAEACTBUU JJs
OKpY>Karollieil cpefibl;

JIp 32 cbopMHUPOBAHHOCTb MHUPOBO33pEHHUS, COOTBETCTBYIOLIET0O COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU U 001I[eCTBEHHOW NPAKTUKH, IOHUMaHWe MaTeMaTUYeCKON Hay KU
Kak cdepbl 4Ye/OBEYECKON [1eATeJbHOCTH, 3TANOB €€ pa3BUTHUA U 3HAYUMOCTH [Jif
pPa3BUTHUA LUBU/IN3ALUY, OBJIaJleHUE I3bIKOM MaTEMaTUKU U MaTeMaTU4YeCKOU KyJIbTYpOoU
KaKk CpeACTBOM TMO3HAaHUS MHUpPaA, TOTOBHOCTb OCYILEeCTBJATb MNPOEKTHYH U
MCCJIeJOBATEbCKYI0 AeATENbHOCTb UHUBU/YaJIbHO U B IPYIIIE.

. MeTanpeAMeTHbIe

Mp2 BBIAIBJATH U XapaKTEpPU30BaTh CylleCTBEHHble NPU3HAKU MaTeMaTHUYeCKUX
00beKTOB, NMOHSATHUM, OTHOIUEHHUH MeXJy NOHATUAMH, GOpMYJIMPOBAThb ONpeJeseHUs
NOHATHH, yCTaHABJWBAaTb CylIECTBEHHBIM NpPU3HAK KJacCUPUKALMHU, OCHOBAHUSA AJiS
000011eHNA U CPaBHEHHUS, KpUTEPHUU TPOBOAVMMOTIO aHaIN3a;

Mp3 BocnpuHuMMaThb, (OpMyJHpPOBaTb U  NpPeoOpPa3oBbIBaTb  CYXKAEHMUS:
yTBEPAUTENbHbIE U OTPUILIATE/IbHBIE, €JUHUYHBIE, YACTHBIE U 001111e€, YCIOBHBIE;

Mp4 BbISBIATH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEYHUS
B QaKTax, JaHHbIX, HAOJII0IEHUSX U YTBEPXKAEHUSAX, IpeJJiaraTb KPUTEPUHU 151 BbIsIBJIEHUS
3aKOHOMEPHOCTEeH U IPOTHUBOPEYMH; [iesIaTh BbIBO/bI C UCII0JIb30BAaHUEM 3aKOHOB JIOTHKH,
JeAYKTUBHbIX U HWHAYKTUBHBIX YyMO3aK/JIOUYEHUN, yMO3aK/JIO4YeHUH IO aHaJOTHuu;
IPOBOAWTL CAMOCTOSITENIbHO [J0Ka3aTe/JbCTBA MaTeEMaTUUECKUX YTBEPXKAEHUH (IpsAMble U
OT NPOTUBHOTO), BbICTpAaUBaTh apryMeHTal U0, IPUBOJUTh NPUMEPLI U KOHTPIPUMEPHI,
0060CHOBBIBATb COOCTBEHHbIE CYXK/J€HUSI U BbIBOJbI; BBIOUPATh COCOO pelleHUsl y4eOHOU



3aJlauy (CpaBHUBATb HECKOJIbKO BAPHUAHTOB pellleHHs], BbIoUpaTh HanboJiee NoAX0AALUIMH ¢
Y4ETOM CaMOCTOSITENIbHO Bbl/leJIEHHbIX KDUTEPUEB).

Mp7 wucnosb3oBaTh BONPOCHI KaK MCCA€J0BATE/NbCKUU HHCTPYMEHT MO3HaHM4,
dopMyiMpoBaTh BOMNPOCH], PUKCHUpYIOLHE NPOTUBOpeYHe, MpPoO6JIeMy, yCTaHABJIWUBAThb
MCKOMOE U JJaHHOe, OpMUpPOBATh rMIIOTE3Y, apTyMEeHTUPOBATh CBOIO MO3UIMI0, MHEHUE;

Mp8 npoBoAUTbL CaMOCTOSITE/NLHO CIIJIAHUPOBAHHbBIN 3KCIIEPUMEHT, UCCJIeJOBaHUE
0 YCTAaHOBJEHHWID OCOOEHHOCTEW MaTeMaTU4eCKOro OObeKTa, SBJEHHUS, NpOoLecca,
BbISIBJIEHUIO 3aBUCUMOCTEN MeXy 00'beKTaMH, IBJIEHUSIMHU, IPOLLeCCaMU;

Mp13 camocToaTesbHO GOPMYJIUMPOBATh 0000IEHUS U BbIBOABI 10 pe3yJbTaTaM
NpOBeIEHHOr0 HaAOJIIOJeHUS], UCCAe0OBaHUSs], OLEHUBATh [JOCTOBEPHOCTb MOJY4YEHHBIX
pe3y/bTaTOB, BEIBOJOB U 0000111 HUH;

Mp19 nporHo3upoBaTb BO3MOXKHOe€ pa3BUTHE MpoLecca, a TakXKe BbIJBUIrAThb
NpeAnoJIoKeHHUS 0 ero Pa3BUTUHN B HOBbBIX YCJIOBHUSIX.

Mp21 BbigBAATH AePULUTHI UHPOPMAL UK, JaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOINPOC U JAJIs1 pelleHUs 3aJaud; BbIOMpaTbh MUHGOPMAIMI0O M3 UCTOYHUKOB Pa3IUYHBIX
TUIIOB, aHAJM3UPOBATh, CUCTEMAaTU3UPOBATb UM HHTEPNPETHPOBATh HHGOOPMALUIO
pa3/JIMYHbIX BU/JI0B U GOPM Mpe/CTaBIeHUS;

Mp22 cTpykTypupoBaTh UHGOpPMALHMIO, NPEACTABAATh €€ B pas/iM4HbIX popmax,
WJJIIOCTPUPOBATH rpadpuiecKky;

Mp23 OLIEHMBAaThb HaEXKHOCTh MHbopMaLuu no CaMOCTOSITEJIbHO
chOpMyJIMPOBAHHBIM KPUTEPHUSM.

Mp28 BocnpuHUMaTbh U GOPMYJIUPOBATH CYKAEHUS B COOTBETCTBUHU C YCIOBUSIMU
U LeJSIMU OOILeHUs], ICHO, TOUHO, TPaMOTHO BbIpa)KaTb CBOI0 TOYKY 3pEHUs B YCTHBIX
Y NHUCbMEHHBIX TEKCTaX, JaBaTb MNOSICHEHUS N0 XOAY pellleHUs 3aJjadd, KOMMEHTHUPOBATh
HOJIy4YEeHHbIN pe3y/ibTarT;

Mp29 B xoze 06CYyXkJeHUs 3aJaBaThb BONPOCHI MO CYLIECTBY OOCY>KJaeMOW TeMBI,
npo6JieMbl, peliaeMoW 3a/jlaud; BbICKA3blBaTbh HJieH, HalleJieHHble Ha MOUCK pelleHus,
COTOCTABJIAATh CBOM CYXK/JI€HUS C CYXKJEHUSAMHU JPYyTUX YYaCTHUKOB Jjajiora, 00Hapy>1BaTh
pasJyinuMe U CX0/JCTBO MO3ULMH, B KOPPEKTHOU popMe popMyIMpOBaTh pa3HOI/Iacus, CBOU
BO3paXKeHUS;

Mp30 npeacTaBasaTh pe3yabTaThl pellieHUs 3a4a4y, SKCIEPUMEHTa, UCCAeJ0BaHUS,
IPOEKTA, CAMOCTOSITE/bHO BbIOUpPATh GopMaT BbICTYIJIEHUS C YYETOM 33/ia4 Mpe3eHTaluu
Y 0COOEHHOCTEeN ayJUTOPUH;

Mp31 noHUMaTh U UCIIOJb30BaTh IPEUMYILECTBA KOMaHAHOU U UHAWBUAYATbHOU
paboThl NpU pelleHWM y4yeOHbIX 3aJay, NPUHUMAThb LieJib COBMECTHOM [eTeJbHOCTH,
IJIAHUPOBATh OpPraHM3al1Mi0 COBMECTHOMN paboThl;

Mp32 pacnpenenaTb BHUAbI pPabOT, [OroBapuBaTbCfA, 0OCYXKJATb Ipolecc U
pe3yJsbTaT paboThl, 06001[aTh MHEHUSI HECKOJIbKHUX JIIO/IEH;

Mp33 yyacTBOBaTh B I'pynnoBbiXx ¢opMax paboThl (06CYXKAeHHSA, 0OMEH MHEHUH,
«MO3TrOBbl€ LITYyPMbI» U UHbIE), BBIOJHATbH CBOI 4acTbh paboThbl U KOOPAUHUPOBATb CBOU
JIeiCTBUS C JIpyTMMH 4€eHaMU KOMaH/lbl, OLleHUBAaTh Ka4eCTBO CBOEro BKJaZa B OOLIWU
NPOAYKT 10 KpUTePHUAM, CQOPMYyJIUPOBAHHBIM yYaCTHUKAMU B3aUMO/JeNCTBUS;

Mp39 cocTaBaATh MJaH, aJIFTOPUTM pelleHUs 3a/a4M, BbIOUpaTh cocob pelieHus
C YY4ETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHUPOBaThb
Y KODPEKTUPOBATh BAPUAHTHI pelIeHUl C y46TOM HOBOW HHOpMaAIUY;
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Mp45 oueHUBaTb COOTBETCTBHME pe3y/JbTaTa LeJd U YCJIOBUSAM, OOBSACHATH
IPUYUHBI JIOCTH)KEHUSI WJIU HENOCTHUXKEeHUsl pe3yJIbTaTOB JesTeJbHOCTH, HAXOAHUTH
OLIKOKY, AaBaTh OLlEHKY NPUOOPETEHHOMY OIBITY;

Mp46 BjiajeTb HaBblKaMM II03HaBaTeJbHOW pedJieKCUM KaK OCO3HaHUS
coBeplLIaeMbIX [JeHUCTBUM M MBICJUTENbHBIX MpPOLECCOB, WX pe3yJbTaToB, BJAJEThb
croco6aMu  CaMOINpPOBEPKH, CAMOKOHTpPOJISI Mpolecca U pe3yJbTaTa pelleHus
MaTeMaTU4eCKoU 3a/1a4y;

Mp48 npeasuieTb TPYAHOCTH, KOTOPblE MOTYT BO3HUKHYTb NPU pPelLIeHUH 33/1a4H,
BHOCUTb KOPPEKTHUBbI B JeATEJbHOCTb HAa OCHOBE HOBBIX OOCTOSITE/NbCTB, JAHHBIX,
Hal/leHHBIX OIIMOO0K, BbISIBJIEHHBIX TPYAHOCTEM.

. npeaMeTHbIE

IIpl BJaseHMe MeTOZaMHU /10Ka3aTeNbCTB, aJITOPUTMaMU pelleHUs 3a/ja4; yMeHHe
dbopMyiMpoBaTh oOmNpejiesieHUs, aKCHOMbl U TeOpeMbl, NPUMEHSATb UX, MPOBOJUTH
JloKa3aTeJibHble pacCy>K/IeHUS B X0/le pellleHus 3a/1a4;

IIp2 ymeHue onepupoOBaTh NOHATUSAMHU: CTENlEHb YUCIIA, JorapudM YUC/a; YMeHUe
BBITNIOJIHAATh BBIYMCJIEHHE 3HAYEHUW U NMpeobpa30BaHUS BBIPAXKEHUH CO CTENEeHSIMH U
Jiorapudmamy, npeobpa3zoBaHUs APOOHO-pPaALMOHATbHBIX BbIPpXKEHHUH;

IIp3 yMeHHe onepUpoBaThb MOHATHUSIMMU: palMOHAJIbHble, HppalMOHAJIbHbIE,
NI0OKa3aTeJIbHble, CTelNeHHble, JorapudMUyeckre, TPUTOHOMETpPUYECKHEe ypaBHEHUS U
HepaBEeHCTBA, UX CUCTEMbI;

Ilp4 yMeHHe onepuUpoBaTb NOHATUAMM: OQYHKIHUSA, HenpepbiBHas QYHKIHS,
Npou3BOJHAs, MepBooOpa3Hasi, ONpeJieJieHHbId UHTerpaj; yMeHHe  HaXOJHUThb
NpPOU3BO/IHbIEe 3JIeMEeHTAapHbIX QYHKIUH, MCHOJb3ys CIpPaBOYHble MaTepHaJbl;
MCCIe0BATh B MPOCTEHIINX CAy4Yasix GYHKIMHA HAa MOHOTOHHOCTb, HAXOUTb Hau6oJIbIlINe
Y HavMeHblIWe 3Ha4eHUs1 QyHKLUUH; CTPOUTh rpadUKHU MHOTOUJIEHOB C UCI0Jb30BaHUEM
anmnapaTa MaTeMaTHU4YeCcKOro aHa/u3a; IPUMeHATb IPOU3BOJHYI0 IPY pelleHUH 3aa4 Ha
JIBIDKEHM e; pellaTh MPAaKTUKO-OPUEeHTUPOBAHHbIE 33/1a4¥ HA HAUOO0JIbIIIMEe U HAUMEeHbIIne
3HauYeHH s, Ha HaX0XK/IeHHE MY TH, CKOPOCTU U YCKOPEHHS;

IIpS yMeHue onepUpoBaTh MOHATHUAMU: palluOHabHasA QYHKIIUSA, TOKa3aTebHast
byHKUMd, cTeneHHass JyHKUUs, Jorapudmudeckas QyHKIMSA, TPUTOHOMETpPHUYECKUE
byHKUMH, o6paTHble (QYHKIMH; yMeHHe CTPOUTb TrpaduKHd H3YYEeHHbIX QYHKIUH,
MCNO0JIb30BaTh rpaduKy NpU M3yUYEeHUHU MPOLECCOB U 3aBUCHMOCTEMN, PU pellleHHUH 3aia4
U3 JIpyruxX y4yeOHbIX NMpeJMeTOB U 33/a4 M3 peasibHOM KU3HU; BblpakaTb QpopMyJsiaMu
3aBHCHMOCTH MeX/ly BeJIMUMHAMUY;

IIp6 yMeHuHe pellaTh TEKCTOBblEe 33/la4M pa3HbIX THUIOB (B TOM YHC/E Ha
HOpPOLEHTHI, JOJIM U YacTH, Ha JABWKeHHe, paboTy, CTOUMOCTb TOBApOB M YCJYT, HaJIOTH,
3ajlayd M3 00J1aCTH yIpaBJeHUs JIMYHBIMU U CeMeHHbIMU (PUHAHCAMM); COCTABJATH
BbIpa)KEHMU S, YpaBHEHUS], HEPABEHCTBA U UX CUCTEMbBI 10 YCJIOBUIO 33/1a4H, UCCIE[0BATh
NoJIy4YeHHOe pellleHHe U OLleHUBAThb NPaB/A0NoJ060HOCTb Pe3yIbTaTOB;

IIp7 ymeHue omepupoBaThb NOHATUSIMMU: CcpefHee apUPMeTHUECKOe, MeJHaHa,
HauboJiblllee U HauMeHblllee 3HAYEeHHUs, pa3Max, JUCIepCUsi, CTaHAAPTHOe OTKJIOHEHHE
YHUCJOBOrO  Habopa; yMeHHe  HU3BJIeKaTb, HHTEpPIpeTHpoBaTb  HHGOpPMaALHUIO,
npeJCcTaBJIeHHYI0 B Tab/suLaX, Ha JuarpaMMax, rpagukax, OTpaKarollyl CBONCTBa
peasibHbIX MPOILECCOB U SIBJIEHUW; MpPEACTaBAATh MHGOPMALMI0 C MOMOILbI0 TaOJUL, U
JluarpaMM; MCCJeloBaTh CTAaTUCTUYECKHEe J[aHHble, B TOM 4YHCJIe C IpPHUMEHEHHEM
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rpadpUuecKuX MeTO/I0B U 3JIEKTPOHHBIX CPEJICTB;

IIp8 yMeHue onepupoBaTh NOHATUAMHU: CAYYaUHbBIN ONBIT U CIy4alHOE COOBITHE,
BEPOATHOCTb CJIy4YalHOI'0 COObITHSA; YMEHUE BBIYUCAATD BEPOATHOCTDb C UCIOJIb30BaHUEM
rpaduyecKux MeTOJ0B; MPUMEHATb GOPMYJibl CJ0KEHUSI U YMHOXXEHHUS BEPOSITHOCTEH,
KOMOUHaTOpHble QakTbl U GOpPMyJibl NPU pelleHUU 33Jay; OLEeHUBATb BepPOSATHOCTHU
peasibHBIX COOBITHMH; 3HAaKOMCTBO CO CJy4YaWHBIMU BeJMYUHAMH; YMeHHe MpPHUBOAUTH
IpUMephl IPOSABJIEHUS 3aKOHA O0JIbIIMX YMCeJ B IPUPOAHBIX U 00LeCTBEHHbIX SBJIEHUAX;

IIp9 ymeHue omnepupoBaTb MNOHATHUAMM: TOYKA, MNpsAMas, IJOCKOCTb,
IPOCTPAHCTBO, JBYTPaHHBIM YroJ, CKpeljyMBaloLidecs IMpsMble, NapajeJbHOCTb H
neprneHUKyJSIpHOCTb NPAMBIX U IIJIOCKOCTEH, YTOJI MeXAY NPAMBIMH, yroJl Mexx/y NpsAMOHU
U IUVIOCKOCTBIO, YTroJl MeXAY IUIOCKOCTSMH, paCCTOSAHHE OT TOYKMU [0 IIJIOCKOCTH,
paccTosiHUe Mex/Jy NMPSMbIMH, PacCTOSIHHE MeX/y IJIOCKOCTSIMU; YMEHHE HCI0JIb30BaTh
IpY pelleHWH 3a/lay U3y4eHHble GAaKThl U TeOpeMbl IIJIAHUMETPUH; YMEHHE OLleHHWBATh
pa3Mepbl 06'bEKTOB OKPYKakollero Mupa;

IIp10 ymeHue onepupoBaThb NOHATHUSMU: MHOIOTPAaHHUK, CEUeH e MHOTOTPaHHUKA,
Ky0, napasijiesienuiesi, Ipu3Ma, nupamMu/ia, GUurypa U MoBepxHoCTh BpalleHus], UJIUH/P,
KOHyC, map, cdepa, cedeHHs QUIypbl BpallleHHWs, IMJIOCKOCTb, Kacawouiasca cdepsl,
LIUJIWH/PA, KOHYC3, IUIOLAAb I[OBEPXHOCTH IMHUPAaMHU/JBbI, NPU3MBI, KOHYCa, LUJIHMHAPA,
mioua/ib cepol, 00’beM Kyba, MIPSIMOYTOJIbLHOTO Mapasieenune/ia, NupaMu/ibl, IpU3MbI,
LMJIMH/Pa, KOHYCA, lIapa; yMeHHe U300pakaTb MHOTOTPaHHUKH U IOBEPXHOCTH BpallleHHU 4,
UX CeYeHHS OT PYKH, C IOMOLIbI0 YepTeXHbIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEJCTB;
yMeHHe pacno3HaBaTh CUMMETPHUIO B IPOCTPAHCTBE; yMEHUE paclo3HaBaTh MpaBUJIbHbIE
MHOT'OTPaHHUKY;

IIp11 ymeHue onepupoBaThb NMOHATHUSAMM: JABHXKEHHE B NPOCTPAHCTBE, N10J00HbIE
buUrypbl B IpOCTPAHCTBE; UCNIOJIb30BaTh OTHOLIEHUE IJIOIIA/lel TOBEPXHOCTEN U 06'bEMOB
No00HBIX GUTYp NPU peLIeHUH 3a/ay;

IIp12 ymeHMe BBIUMCAATH reOMeTpUYeCKHe BeJWYUHBI ([JIMHA, YroJ, IJOILAJb,
00beM, IJIOLAAb IOBEPXHOCTH), UCNIO/Ib3Ysl U3y4eHHble GOPMYJIbl U METO/bI;

IIp13 ymeHue onepupoBaThb MNOHATHUSIMU: NPSAMOYroJibHAasg CUCTeMa KOOPAMWHAT,
KOOpJIMHAThl TOYKH, BEKTOp, KOOPAWHATbl BEKTOpAa, CKa/JspHOe INpOU3BeJileHue, yroJ
MeXJy BEeKTOpaMH, CyMMa BeKTOpOB, IIpOM3BeJleHHe BeKTOpa Ha YMCJI0; HAXOJUTb C
IOMOLIbI0 U3yYeHHbIX POPMYJI KOOPAHUHATHI CEpeIUHbI 0OTPe3Ka, PAaCCTOSTHUE MeXAY ByMs
TOYKaMU;

IIp14 ymeHue BbIOMpaATh NOAXOAALMN U3YYEHHBIM MeTOJ [AJf pelleHUs 3aJjayHy,
pacrno3HaBaTb MaTeMaTH4yeckhe (aKTbl MU MaTeMaTH4YeCKHWe MOJesJd B NPUPOJHBIX U
001 eCTBEHHbBIX SIBJIEHUSAX, B UCKYCCTBE; YMeHHe NPUBOJWUTH NPHUMEPHl MaTeMaTHUYeCKUX
OTKPBITHH POCCUUCKON U MUPOBOW MaTeMaTU4eCKOU HayKH.

IIp15 ymeHue onepupoBaTb MOHATHUSAMMU: OINpeJieJieHHe, aKCMOMa, TeopeMa,
CJIeICTBUE, CBOMCTBO, IPU3HAK, [0Ka3aTeJbCTBO, PABHOCU/IbHbIE POPMYJIUPOBKY; yMEHUE
dopMyMpoBaTh 06paTHOe M NMPOTHUBOIIOJIOKHOE YTBEPXK/eHHe, IPUBOJUTb NMPUMEPHI U
KOHTPIPUMEDHI, HCHNOJb30BaTh MeTOJ, MaTeMaTUYeCcKOW HWHAYKLUH; MNPOBOJUTH
JlOKasaTeJibHble  pacCyKJeHUs I[pU pelleHWU 334ay, OLEeHHUBATb JIOTUYECKYIO
PaBUJILHOCTb PACCYyXJeHUH;

IIp1l6 ymMeHHe onepHUpOBaTb NOHATUSAMHU: MHOXKECTBO, MIOJMHOXKECTBO, ONlepaliuu

HaJl MHOXeCTBaMH; YMEHH€ HCIIOJIb30BATb TeopeTHKO-MHomeCTBeHHbIﬁ allliapaT AJd
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OMMCaHUs peasibHbIX NPOLECCOB U SIBJIEHUH U IPHY pelIeHUH 3a/jay, B TOM YUCJIe U3 IPYTUX
y4eOHbIX IPEIMETOB;

IIp17 ymeHuHe onepupoBaTh NOHATUAMMU: rpad, CBA3HBIU rpad, lepeBo, LUK, rpad
Ha IUJIOCKOCTH; YMeHWe 33/laBaTb U ONHWCbIBaTb rpadbl pasjUYHbIMU CHOCOGAMU;
MCI0JIb30BaTh rpadbl NP pelleHnH 3aay;

IIp18 ymMeHHe cBOGOAHO omepupoOBaThb MOHATHUAMU: COYeTaHHUe, MepPecTaHOBKA,
YUCJI0 COYETAaHHWH, YMUCIO0 IepecTaHOBOK; OWHOM HploOTOHA; yMeHUe NPUMEHATH
KOMOMHATOpHbIE PaKThI U pacCy>K/ieHus A5 pellleHus 3a/ay;

IIp19 ymeHue omepupoBaTb NOHATUSAMH: HATypaJbHOE YMUCJO, LieJ0e YUCIIO,
OCTAaTOK IO MOJYJI0, palMOHaJbHOE 4YHC/I0, HUppalMOHa/JbHOE 4YHCJI0, MHOXeCTBa
HaTypa/IbHBIX, LeJIbIX, PAllMOHAJIbHBIX, JeMCTBUTENbHBIX 4YUCeJ; YMEeHHe HUCIO0Jb30BaTh
NPU3HAKKU JIeJIUMOCTH, HaUMEHbIIUN OOILUHI JleJIUTe/lb U HauMeHblllee 00liee KpaTHOe,
aaroput™m EBKiMzAA NpU pelleHUH 3a/iay; 3HAKOMCTBO C Pa3/IMYHBIMU MO3UIMOHHBIMU
CUCTeMaMHM CYUCJIeHUS;

IIp20 ymeHue CBOGOJHO ONEepUpPOBATb MOHATUSAMU: CTelNeHb C IeJbIM
Nl0Ka3aTeJieM, KOpeHb HaTypaJbHOM CTeNeHH, CTeleHb C paljMOHaJIbHBIM I10Ka3aTeJseM,
CTeleHb C JEeHUCTBUTEJbHBIM (BellleCTBEHHBIM) IOKa3aTeJseM, JorapudM YHCIa, CUHYC,
KOCHHYC U TAaHT€HC IPOU3BOJIbHOT'O YUCJIA;

IIp21 yMeHue  onepupoBaTb  MOHATHUAMU:  TOXJECTBO, TOXJECTBEHHOe
npeobpa3oBaHHWe, ypaBHeHHe, HEpPaBEHCTBO, CHCTeMa YypaBHEHUU U HEPaBEHCTB,
PaBHOCUJIBHOCTb YPaBHEHUH, HEPABEHCTB U CUCTEM, palljMOHa/JIbHbIe, UPPALlMOHAJIbHBIE,
NIOKa3aTeJIbHble, CTelNeHHble, JiorapupMUYecKUe, TPUTOHOMETPUYECKHE ypaBHEHHS,
HepaBeHCTBA U CUCTEMBI; yMeHUe pelllaTh ypaBHEHM s, HEPAaBEHCTBA U CUCTEMBI C IOMOILbIO
pa3JIMYHBIX [PUEMOB; pellaTb ypaBHEHHUs, HepaBeHCTBAa U CHUCTEMBbl C MapaMeTpOM;
IPUMEHSTh YPaBHEHUS], HEPAaBEHCTBA, UX CUCTEMBI JIJI51 pellleHUs1 MaTeMaTU4YeCKUX 3a/a4 U
3aJlay M3 pa3/IMYHbIX 06J1acTeld HAyKU U peasIbHOM KU3HY;

IIp22 ymMeHue cBOOGOJHO ONEpPUPOBATh MOHATUAMU: TpaduK PYyHKLUH, oOpaTHas
byHKUMSA, KoMINo3uuus GYHKUMKW, JMHeWHas JQYHKUUS, KBaApaTuyHass (QYHKIMS,
cTeneHHass QYHKIMSA C LeJibIM 0Ka3aTeseM, TPUTOHOMeTprUYecKkue GyHKIUHU, 06paTHbIe
TPUTrOHOMeTpUYecKUe QYHKIMHY, TOKa3aTeJabHasaA U jorapupmudeckas QyHKIUU; YMEHHUE
CTPOUTb rpaduku GYHKIUUH, BBINOJHATH Npeobpa3oBaHUusl rpadpruKkoB GYHKLUUU; yMeHUeE
MCI0J1b30BaTh rpadUKU QYHKLUH AJ18 U3yYeHUs NPOLLeCCOB U 3aBUCUMOCTE! IPHY pellleHU !
3aJlay U3 JAPYrUx y4eOHbIX MpeAMETOB U U3 peasibHOM KU3HU; BbIpakaTb QpopMyJsaMu
3aBHCHMOCTH MeX/y BeJIMYMHAMU; yMeHHe CBOOOJHO OIlepUpPOBaTh NOHATHUAMU: YeTHOCTh
GYyHKIMY, TNEepUOJUYHOCTb (QYHKLMH, OrPAaHUYEHHOCTb QYHKIUMHA, MOHOTOHHOCTb
byHKIMY, 3KCTpeMyM GYHKIL MM, HauboJiblllee W HavMMeHblllee 3Ha4eHUs QYHKLUMU Ha
IpOMeXyTKe; yMeHHe IPOBOAUTb HcclefoBaHUe JQYHKLHWM; YMEHHWEe MCIO0Jb30BaTh
CBOMCTBA U rpadukyd (yHKUMH [J pelleHHMs YpaBHEHWUH, HepaBeHCTB M 3aJad C
napaMeTpaMy; MU300paxkaTb Ha KOOPAMHATHOM IVIOCKOCTH MHOXECTBA pelleHUH
ypaBHEHUM, HEPABEHCTB U UX CUCTEM;

IIp23 ymeHuWe CcBOGOJHO ONepUpPOBaTh MNOHATUSAMHU: I0CJeL0BATEJbHOCTD,
apudMeTHUeCKasd NPOTPeccUsi, reoMeTpUyecKas Nporpeccusi, 6€CKOHeYHO YObIBaolas
reoMeTpuyeckasi Iporpeccus; yMeHue 3aJjaBaTh M0OCJe[0BATEJIbHOCTH, B TOM 4YHUCJE C
IIOMOILbIO0 PEKYPPEHTHBIX POpPMYJI;

IIp24 ymMeHuHe onepHpOBaTb NOHATHUSAMU: HENPEPBIBHOCTb QYHKLIUHM, aCUMITOTHI
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rpad¢uka ¢yHKUMM, NepBasgs M BTOpas NPOMU3BOAHAsA QYHKLMHU, TeOMeTpPUYECKUH U
du3ryecKkul CMbICJ MPOU3BOJHOM, NMepBOOOpa3Hasi, ONnpejeJleHHbI UHTErpas; yMeHue
HaxOJUTb ACUMITOThI rpapuka (yHKLHUH; yMeHHUEe BBIYUCJIATH NPOU3BOJHBIE CYMMBI,
pOU3BeJ€HHs, YACTHOTO U KOMNO3ULIUK QYHKI UK, HAX0JUTh ypaBHEHHE KacaTeJbHOU K
rpaduKy GyHKIMH; YyMEeHUEe HCI0JIb30BaTh MPOU3BOJAHYIO [ UCCAe[0BaHUA QYyHKLMH,
JUIl HaXOX/JeHWs HaWw/Iyyllero pelleHWs B NPUKJIAJHBIX, B TOM 4YHCJE COLUAJIbHO-
9KOHOMHYECKUX M (U3MYECKHX 3a/ayax, AJA Olpe/ie/ieHUs CKOPOCTH M YCKOPEHWUS;
HaxoJUThb IJIOIIAJM U 00beMbl QUIYp C MOMOLIbI0 MHTerpasa; NpUBOAUTH NPUMEPHI
MaTeMaTU4eCKOro MOJieJIMpOBaHus C NOMOILbI0 AuddepeHLIMalbHbIX yPaBHEHNUH;

IIp25 ymMeHue onepUpoBaTb MNOHATHUSAMHU: KOMIJIEKCHOE 4YHCJIO, COINpSKEHHbIe
KOMIIJIEKCHble 4YHCJI3, MOJAYJb M apryMeHT KOMIJIEKCHOrO 4Hcaa, ¢opMa 3amnucu
KOMILJIEKCHBIX YKces (reoMeTpUuecKasi, TPUrOHOMeTpUUecKas U ajJrebpanydeckasi); yMeTb
IpPOU3BOAUTE apUPMeTHUYECKHEe [JeWCTBUA C KOMILJIEKCHBIMU 4YHCJIaMH; HPUBOJHUTH
IpUMephI UCII0JIb30BaHUS KOMIIJIEKCHBIX YU CeJl;

IIp26 ymeHue cBO6OJHO ONepUPOBaThb MOHATHUAMM: CpeHee apUPMeTHUUECKOE,
MeJlMaHa, HauboJblllee M HavMMeHbllee 3HA4YeHUs, pasMax, AUCIepcus, CTaHZApTHoOe
OTKJIOHEHHe [/ ONMCAaHUs YHCJIOBBIX JAaHHBIX; YMeHHe HCCIe0BaTh CTAaTUCTHUYeCKHUe
JlaHHble, B TOM 4HCJIe C IPUMeHeHueM rpapuyecKux MeTO/0B U 3JIEKTPOHHBIX CPE/CTB;
rpaduyecKu uccae0BaTb COBMECTHbIEe HAOJ/I0JeHHUS C MOMOIIbIO AUarpaMM pacceuBaHUs
Y IMHEMHOU perpeccuy;

IIp27 yMeHMe HAaXOAUTb BEPOATHOCTH COOBITUH C UCIOJb30BAaHHUEM IpadrUyeCcKUX
MEeTO/IOB; NpPUMEHSTh [/l pelleHUs 3ajad (GopMyJibl CH0KEHUS U YMHOXEHHUs
BEPOSATHOCTEN, POpPMyJly MOJHOU BEPOSATHOCTH, popMysy BepHy/iv, KOMOUHATOpPHbIE
baKThl U1 GOPMYJIbl; OLIEHUBATh BEPOATHOCTH peasibHbIX COOBITUH; YMEHHe ONepUpOBaTh
NOHATUAMM: CJy4alHas BeJMYMHA, pacnpefiejieHhe BepoATHOCTeHW, MaTeMaTudecKoe
OXXHJlaHUe, AUCHEepCUs U CTaHAApPTHOE OTKJIOHEHHWe CJy4alhHOM BeJUYMHBb], QYHKIUHU
pacnpesie/leHUss W IJIOTHOCTM pPaBHOMEPHOTO, I0Ka3aTeJbHOIO W HOPMaJbHOIO
pacnpezie/leHUl; yMeHHMe MCIO0Jb30BaTh CBOMCTBA W3Yy4YEHHBIX pacnpejesieHUN [JJid
pelieHus 3a/ja4; 3HAKOMCTBO C MOHATUAMU: 3aKOH OOJIbLIMX YHCEJ, METO/bI BbIOOPOYHBIX
UCCIeJ0OBaHUM; YyMeHWe NPUBOAUTH NPUMepbl NPOSABJEHHUA 3aKOHA OOJIBIIUX 4YHUCeS B
IPUPO/HBIX U 00LEeCTBEHHBIX ABJIEHUAX;

IIp28 yMeHue CBOOOAHO ONepUPOBATb NMOHATHUAMM: TOYKA, NpsAMasd, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, Jiy4, IJIOCKUWA yroJ, ABYTPAaHHBIA yroJ, TPeXTpPaHHBIA yroJ,
nepeceKarliydecs, NapajjejbHble U CKpellUBawlLiMecs NpsAMble, NapajeIbHOCTb U
nepreHUKyJsIpHOCTb NPAMBIX U IIJIOCKOCTEH, YTOJI MeXAY IPAMBIMH, yroJl Mexx/y NpsAMOH
Y IJIOCKOCTBIO, YTOJ1 MeXAY IJIOCKOCTSIMH; YMEHUe HCIOJIb30BaTh NPU peLIeHUH 3aJad
u3yyeHHble GaKThl U TeOpeMbl IJIAaHUMETPUU; YMeHHe OLleHUBATh pa3Mepbl 0O0'bEKTOB B
OKpyKalollleM MHpe; yMeHUe OlepupoBaTh IOHATHUAMMU: MHOIOTPAaHHUK, CedyeHHue
MHOTOI'PaHHMKA, NPaBUJIbHbIM MHOIOTPAHHHUK, IPU3Ma, NTMpaMu/ia, GUrypa v moBepxHoCThb
BpallleHUs, LUJIUH/AP, KOHYC, 1ap, cpepa, pa3BepTKa NMOBEPXHOCTH, C€YEHUsI KOHyca U
LMJIMH/pA, TapaJljie/ibHble OCU WM OCHOBAHHUIO, CeYeHHe 11apa, MJIOCKOCTh, Kacaruiasacsa
chepbl, LUIMHJAPA, KOHYCa; YMEHHEe CTPOUTb CeYeHHWe MHOIOTPaHHUKA, HU300pakaTb
MHOT'OTPaHHUKH, PUTYPBI U TOBEPXHOCTH BpalleHHs, UX CEYEHHUs], B TOM YHCJIE C TIOMOIIbIO
3JIEKTPOHHBIX CPeJCTB; YMeHHe TMPUMEHATb CBOWCTBAa TreOMeTpUYecKux Guryp,

CaMOCTOATEJIbHO Cl)OpMy.III/IpOBaTb onpejesieHUud n3y4YaeMbIX (l)I/II‘yp, BbIIBUI'aTb 'MIIOTE3bI
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0 CBOWCTBAax M MpHU3HAKaX reoMeTpUYeCKUX PUTyp, 0O0CHOBBIBATbH WUJIU ONPOBEpPraTh UX;
yMeHHe MPOBOJUTH KjaacCUPUKALUI GUIyp MO pasMYHBIM NpPU3HAKAM, BBINOJHATH
He06X0/IUMble I0NIOJIHUTEIbHbIe IOCTPOEHUS;

IIp29 ymeHue cBOGOJHO ONEpPUPOBATb MOHATUAMMU: IJIOWEAAL GUIYPbl, 06bEM
burypbl, BeJMYMHA YIJa, PAacCTOSSHME OT TOYKU [0 IJIOCKOCTH, PACCTOSHUE MEeXAy
NpsIMbIMH, PACCTOSIHHE MEXJy IJIOCKOCTSMH, IJoumazb cdepsl, MI0IAJb MOBEPXHOCTH
NMpaMu/ibl, IPU3Mbl, KOHYCa, [LUJINHAPA, 00'beM Ky6a, NPSMOYT0JIbHOTO Napasiesenunesa,
NYMpaMu/ibl, IPU3MBbI, LUJIWH/PA, KOHYCa, 1l1apa; yMeHUe HaxOJUTb OTHOlIEeHHEe 06'beMOB
N0J00HBIX QUTYD;

IIp30 ymeHue cBOGOJHO ONEPUPOBATb MOHATUSAMM: JBMXKEHUe, MapasiiesbHbIN
IepeHoc, CHMMeTpHUs Ha IUIOCKOCTM M B INPOCTPAHCTBE, NMOBOPOT, Npeobpa3oBaHuUe
noso6us, nofo6HbIe GUIYPbl; yMeHMe paclo3HaBaTh paBHbIe U MOA06HbIE GUTYPHI, B TOM
yucie B TNPUPOJE, UCKYCCTBE, apXUTEKType; yMeHHe MHCI0JIb30BaTh TFeoOMeTpUyYecKue
OTHOILEHUs, HAXOAUTb reoMeTpHUYeCcKre BeJIMYMHbI ([JIMHA, yroJ, IIolaAb, 06beM) NIpu
pelleHUH 3a/ja4d U3 JPYTUX y4eOHbIX IPeMETOB U U3 peabHOU KU3HUY;

IIp31 ymeHue cBOGOJHO OMEpUPOBAThb IMOHATHUAMU: INPSAMOYTOJibHAsA CUCTEMA
KOOPJMHAT, BEKTOp, KOOpPAUHAThl TOYKH, KOOpJHUHAThl BEKTOpPa, CyMMa BeKTOPOB,
Npou3BeJleHMe BEKTOpa Ha 4YHWCJI0, pas3JioKeHHe BeKTopa II0 6asucy, ckaJspHoe
pou3BeJieHre, BEKTOPHOEe IPOU3Be/ieHHe, YTOJI1 MeX/ly BEKTOPaMH; yMeHHUe UCT0/Ib30BaTh
BEKTOPHBIN U KOOPAUHATHBIA METO/, /1Sl pellieHHUsl reOMeTPUYeCKUX 3a/ja4 U 33/1a4 APyTrux
y4eOHbIX NpeJMeTOB; OepUpOBaTh MOHATUAMU: MaTpula 2 X 2 U 3 X 3, onpejeanuTelb
MaTpHILbl, TEOMETPUYECKUN CMBICJI OTIPEJeNUTES;

IIp32 yMeHHWe MoJenvMpoBaThb peasibHble CUTYyallUd Ha s3blKe MaTeMaTUKH;
COCTaBJIATb BbIpaXKEHHWS, YPaBHEHHUs, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBUIO 33/lauy,
UCCJIeloBaTb IOCTPOEHHble MOJeJM C HCIO0JAb30BaHMEM anmnapara ajarebpsl,
UHTEepNpeTUpoBaTb MOJYYeHHbIH pe3y/bTaT; CTPOUTb MaTeMaTU4YeCKUue MOJeNu C
IOMOLIbI0 TEeOMETPUYECKHMX TOHATHA M BeJWYUH, pellaTb CBSA3aHHble C HUMHU
IpaKTUYeCKUe 3a/laud; COCTAaBJATb BEPOSTHOCTHYIO MoJeslb W WHTepNpeTUPOBaTh
NOJIyYeHHbIA pe3yJibTaT; pellaTb NPUK/IaJHble 33Jjla4yd CpeJCTBaMHU MaTeMaTH4yeCKOTo
aHaJ/IM3a, B TOM YHCJIe COI[MaIbHO-9KOHOMHUUYECKOTO0 U PU3UYECKOr0 XapaKTepa;

IIp33 ymeHue BbIOUpPATh NOAXOJSAIIMN MeTOJ, A/ pelleHUs 3aJayd; NOHMMaHue
3HAaYMMOCTU MaTeMaTHKM B M3yYEeHUM IPUPOJHBIX U OOIleCTBEHHBbIX NPOLLECCOB U
sIBJIEHU}; yMeHUe paclo3HaBaTh NPOsIBJIeHMEe 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE, yMeHUe
NPUBOJUTb NpPHUMepbl MaTeMaTUYeCKUX OTKPBITUH  POCCUHCKOM W MHUPOBOH
MaTeMaTU4eCKOW HayKH.
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2 CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCLIUTIIUHEI

2.1 06beM y4eOHOM AMCLUIIMHBI M BUAbI y4€O0HOM paboThbl

. Oo0LeM

Bup yueOHo# padoThI
4acoB

O0béM 00pa3oBaTe/IbHOI MPOrpaMMBbI 110 Y4eOHO# JUCIUNIHHE 276
CymmapHasi  y4yeOHasih  Harpy3ka BO  B3aUMOJeiCTBUM ¢ 247
npenojaBartejiemM
B TOM YHCIIE:
JIEKIIUH, YPOKH 174
MPAKTHYECKUE 3aHATHUS 50
KOHTpOJIbHAs paboTa 10
KOHCYJIbTAlIUU 13
CamocrosiTesibHasi padoTa 11
IIpome:xyTouHas aTrecTauus NpoBoauTca B popme
1 cemecTp — oleHKa MO pe3yJbTaTaM TEKYIIero KOHTPOJIS yCIIeBaeMOCTH 18

2 ceMecTp — dK3aMEeH
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2.2 TemaTu4ecKui IUIAH U coepkaHue yye6HOoU aucuuiinHbl 0Y/1.04 «KMaTemaTuka»

HaunMeHoBaHMe pa3ieioB U TeM CoaepskaHnue y4yeOHOro MaTepuaJia, 1a00paTopHble U NPaKTHYECKHE O0Bém
3aHATHS, CAMOCTOSAITeIbHAA Pad0Ta 00y4arOIUXCs 4acoB
1 2 3
Pa3nen 1 IlpsiMble M JIOCKOCTH B POCTPAHCTBE 22
Tema 1.1 IlpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE Coaep:xanue yueOHOro MmaTepuaJia 22
Beenenne. OcCHOBHbIE NOHATHS CTepeOMETpUM (TOYKa, MpsiMas, IUIOCKOCTD).
[TonsiTue 06 akcHOMaTHYECKOM CIOCO0€ TOCTPOCHUS TEOMETPUH.
Ilepecekaromuecs, napauleabHble U CKpEIIMBAIOIIMECS IpsAMBIE. YTOI MEXIY
OpsMbIMU B TpocTpaHcTBe. [lepneHaukymnspHocTh npsmbiX. [lapannensHocTs U
MEPHIEeHANKYISIPHOCTh MPSAMOW M IIJIOCKOCTH, NMPU3HAKU U CBOWCTBA. Teopema o
Tpex nepreHauKyaspax. lleprnenauKkyisp 1 HakJIOHHAs! K IJIOCKOCTU. YTOJ MEXIY
HPSIMON U TJIOCKOCTBIO. 17
[TapannenbHOCTh MIOCKOCTEN, MEPHEHIMKYJISPHOCTh IUIOCKOCTEH, MPU3HAKU M
CBOKMCTBA. JIBYIpaHHBIN yro, JUHENHBIA YTOJl ABYTPAHHOIO yIJIa.
PacctostHust OoT TOUKM A0 TUIOCKOCTH. PaccTosiHMe OT mpsMOM 10 IMJIOCKOCTH.
PaccTosHue Mexay napauleIbHBIMM  IUIOCKOCTSIMH. PaccTosHMe Mexay
CKPEILMBAIOIIUMUCS TPSIMBIMHU.
[TapannensHoe nmpoexkTupoBanue. OpToroHanbHOe NpoekTupoBaHue. M3o00paxenue
MIPOCTPAHCTBEHHBIX PUTYP.
[IpakTrueckue 3aHATHA:
Axcromel. [lapamnenpHOCTh TpsIMBIX M IUIOCKOCTeM. Teopema o  Tpex 4
nepneHaAuKysapax. [leprnenauKkynsipHOCTb NPSAMBIX U TUNIOCKOCTEH.
KonTponbhast padota no Teme « IIpsMble 1 MII0CKOCTH B TPOCTPAHCTBE » 1
Paznen 2 Aaredpa 96
Tema 2.1 ®ynkuuu u rpagukm. Coaep:xanue y4eOHOro MmaTepuaJia 22
Oynkiuu. OO6macTe onpeneracHUuss 1 MHOXKECTBO 3HadeHui. ['paduk dyHKINH.
[TocTpoenne rpadukoB GyHKIMIA, 3aJaHHBIX Pa3IMYHBIMU criocoOamu. CBoOWCTBA 17

(GyHKUMHA:  MOHOTOHHOCTb, YETHOCTb M  HEYETHOCTh, IEPUOIUYHOCTH,
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OrpaHUYEHHOCTh. [IpoMexyTKM BoO3pacTaHus U YObIBaHMSA, HauOoIblIee U
HalMEHbIIee 3HAa4YeHUs, TOYKM 3KcTpeMmyma. [‘paduyeckas HHTepHpeTarys.
[Tpumeps! pyHKIIMOHATBHBIX 3aBUCHMOCTEH B pealTbHBIX MPOLIECCAX U SIBICHHSIX.
Cnoxnas Qynkuus (kommosunus ¢(yHkiuii). B3aumao oOpatHble (QyHKUINU.
OOGmacte ompeneneHuss W o0JacTh 3HadeHWH oOpaTHoW GyHkMU. ['padux
oOparHoil pynkuuu. Haxoxaenue GpyHKuu, oOpaTHONW JaHHOM.

[Tousitue o HempepblBHOCTH (yHKIHMHU. OCHOBHBIE TEOPEMBI O HENPEPBIBHBIX
b yHKIHSIX.

[IpeobpazoBanue rpaduKoB: MapaieibHbIl TEPEHOC, CHMMETPHSI OTHOCUTEIHHO
ocell KOOpJMHAT M CHMMETpHs Hadaja KOOpPIHMHAT, CUMMETPHUS OTHOCHUTEIHHO
OpsMON Y=X , pacTsKEeHHE U cKaTHe BAOJIb OCel KOOpPAUHAT.

HenpepriBHble GyHKIIMM U UX CBOMCTBA. TOUKH pa3pbiBa. ACUMIOTOTHI Ipa(HKOB
¢ynkuuit. CBoiicTBa (yHKIMN HENpPEpHIBHBIX Ha oTpe3ke. IIpuMeHeHne cBOWCTB
HENpepbIBHBIX (YHKIUN Ui peleHus 3aaad. MeTox MHTEpBajIoB JUIsl pelIeHus
HEPABEHCTB.

[IpakTrueckue 3aHATHA:

I'paduxu pynxumii. [lpocreitmme npeodbpazoBanus rpapukos pyHkuii. CroiicTBa 4
¢byukuuii. Pemenne HepaBeHCTB METOIOM HHTEPBAJIOB.
KonTponbnas padota no teme «@yHKIMH U FpaduKH » 1
Tema 2.2 Tpuronomerpust Coaep:xanue yueOHOIro MaTepuaJia 32
Tpuronomerpuyeckasi OKpyKHOCTb, OIIPEIEIEHUE TPUTOHOMETPUYECKUX (PYHKLUI
YyhCIOBOro aprymenra. CuHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIIOBOIO
apryMeHTa. PanumanHas Mepa yria. ApPKCHUHYC, apKKOCHMHYC M apKTaHI'€HC
YUCIOBOro aprymeHTa. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA.
Tpuronomerpuyeckue (yHkuuu, wux cBodctBa u rpaduku. OCHOBHBIE 23

TpuroHomerpuueckue  (opmynsl.  [IpeoOpa3oBaHue  TPUTOHOMETPHUECKUX
BbIpaXEeHMI. Pelienrie TpuroHoMeTpruuecKuX ypaBHEHUM .

OTt60p KOpHEH TPUTOHOMETPUUECKUX ypaBHEHUU c MTOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTU. PellileHne TpUroHoMeTpruieCKuX HEPaBeHCTB.
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[IpakTrueckue 3aHATUA:

Tpuronomerpuueckue (GyHKIMH YUCIOBOro aprymeHta. ®opMyiibl NpUBEIEHHUS.
[IpeoOpa3oBanusi TPUTOHOMETPUYECKUX BBIpaKEHUH. TpuroHomerpuueckue
YpaBHEHUS U HEPABEHCTBA.

Kontponbnas padora no teme "Tpuronomerpus'.

Tema 2.3 Uncjia 1 BLIYUCTICHUS.
Moka3aTeabHas, JorapupmMudeckasi U CTeneHHast
byHkun

Copep:xaHue y4eOHOTr0 MaTepuaJia

26

OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOINYECKUE
npobu. HarypanpHbie u 1enble uncna. [Ipumenenue apoOeit W MPOIEHTOB IS
pElIeHUs TPUKIAJAHBIX 337a4 U3 Pa3JIMUHbIX OTpACiie 3HAHUW U PeaIbHOM KU3HH.
JlelicTBUTENbHBIC, PAlMOHAIBHBIE U UppalMOHANIbHBIE Yucia. CTeneHb ¢ UeIbIM
noka3areneM. bunom HeroTona. CteneHb ¢ palMOHAIbHBIM TOKa3aTelieM U €&
CBOICTBA, CTENEHb C ACHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudpm uymcna. CpoiictBa gorapudma. [lecaTuunble W HaATypalbHBIC
JorapuQmsl.

CrenenHasi (yHKIUS C HaTypalbHBIM TIOKa3aTeleM, €€ CBOWcTBa M Tpaduk.
[TokazatenbHast pyHKIUS (IKCIIOHEHTA), €€ cBoWcTBa U rpaduk. Jlorapudmudeckas
¢GyHKIMS, €e CBOWCTBA U TpaduK.

[TpeobpazoBanus BEIpAXKEHUI, BKIIOYAIOIINX apu(METHUECKHE OMepalii, a TAKKe
orepalyy BO3BEICHUS B CTENIEHb U JIorapu(pMUpOBaHUSI.

Pemenue nmokazarenpbHBIX U JOrapu(MUUECKUX YpaBHEHUIN 1 HEPABCHCTB.
Pemienne nppaiimoHanbHbIX YpaBHEHUN U HEPABEHCTB.

OCHOBHBIE METO/ABl PEHIEHUS CHUCTEM M COBOKYIHOCTEW PpalMOHAIbHBIX,
WPPALMOHATIBHBIX, TOKA3aTEeIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUM.

19

[TpakTrdeckue 3aHATHSA:

[IpeobGpazoBanue JorapupMUUeCKIX BhIpAKECHUH.

Pemenue noka3aTenbHbIX, JIOrApU(PMUUECKUX U UPPALMOHANbHBIX YPaBHEHUN U
HEPaBEHCTB.

KontponbHas pabora no teme «Hucna u eruncienus. [lokazatenpHas,
norapudmMuyecKkas ¥ CTerneHHas QyHKIUN»
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Tema 2.4 KoMILJIeKCHBIC YHCJIA U TeHCTBHA HAJ HUMH

Coneprxanue yueOHOro MaTepuasa

Kommiekcuble uncna. Anredpanyeckasl ¥ TpUroHoMeTpudeckasi popMbl 3arucu
KOMIIJIEKCHOI'O YHcJa. ApI/I(l)MeTI/ILICCKI/Ie ornepanuu ¢ KOMIUICKCHBIMHA YU CJIaMH.
N3o0pakeHne KOMIUIEKCHBIX YMCEeN Ha KOOpAMHATHOU mtockocTi. dopmyna
Myaspa. KopHu n-oif crenenu u3 KoMiiekcHoro uncia. [Ipumenenue
KOMIIJICKCHBIX YHUCCIT JI1 pCHICHUS (i)I/ISI/ILIeCKI/IX N TCOMCTPHUYCCKUX 3aaa4.

[IpakTrueckue 3aHATHA:
Apudmernueckue 1eiicTBUS ¢ KOMIUIEKCHBIMU YHCITaMU.

Tema 2.5 YpaBHeHUSsI U HEPpaBEHCTBA.

Copep:xaHue y4eOHOTr0 MaTepuaJia

10

Pemenne pannoHalbHBIX YpaBHEHMH W HEPABEHCTB. JleleHMEe MHOrOWIeHa Ha
MHOrowlieH ¢ octatkoM. Teopema be3y. OcHOBHBIE IpHEMBI pPELIEHHS] CHUCTEM
YpaBHEHMH: IOJICTAHOBKA, ajlreOpandyeckoe CIIOKEHHE, BBEIEHUE HOBBIX
IIEpEMEHHBIX. PABHOCUIIBHOCTh ypaBHEHH, HEPABEHCTB, CUCTEM. Pemenne cucreM
YpPaBHEHUN C JBYMs HEU3BECTHBIMHU. PenieHue cHUCTeM HEPAaBEHCTB C OHOU
IIepeMEHHOU. MaTpuna cucTemsl JIMHEHHBIX YpaBHEHUNH. ONpeaennTellb MaTpuLbl
2X2, ero TEOMETPUYECKHH CMBICI M CBONCTBA, BBIYMCICHUE €ro 3HAYCHHS,
IIPUMEHEHUE OIPENCIUTEN JUIsl PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHHM.
HccnenoBannue NOCTPOCHHON MOJENN € IIOMOILBIO MATPHIL] U ONPEACIUTENEH.
Hcnonp3oBanue cBOMCTB M rpadukoB (GYHKIUN NpU PELICHUH YpPaBHEHUH U
HepaBeHCTB. Meto uHTepBasioB. M300paxeHne Ha KOOPAMHATHOM IUTOCKOCTH
MHOKECTBA PEUICHUI YpPaBHEHMM W HEPABEHCTB C ABYMs IEPEMEHHBIMH M HX
cucrteM. IIpumeHeHne ypaBHEHUH, CHCTEM W HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKHX 3a/1a4 ¥ 3a7[a4 U3 pa3IMYHbIX 00JIaCTEH HAYKHU U peabHOMN KU3HHU,
MHTEPIIPETALNS IOJIYYEHHBIX PE3YyJIbTaTOB.

VYpaBHEHMs1, HEPABEHCTBA U CUCTEMBI C TaPAMETPAMH.

[IpakTnueckue 3aHATHA:
Penienue ypaBHEHMI 1 HEPaBEHCTB, CUCTEM Pa3IMYHBIMHU CIIOCOOAMHU.

Pa3znes 3 BeposiTHOCTH M CTATHCTHKA

18

Tema 3.1 MHoKecTBA U JIOTHKA.

Conep:kaHue y4eGHOro MaTepuaJia
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MHOXeCTBO, ONEpalluy HaJl MHOXXECTBAMH M MX CBOMCTBA. J(narpammsl Diinepa—
Benna. IIpumeHeHHME TEOPETHKO-MHOKECTBEHHOIO amnmapara JUuis OINHCaHUs
peaIbHBIX MPOLECCOB W SIBJICHWH, MPH pEeHIeHUH 3ajad U3 APYTUX Y4eOHBIX
IIPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro OObBEKTa, CIIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIIBHBIC YPABHEHUS

[IpakTrueckue 3aHATUA:
Omnepannu HaJ MHOXKECTBAMHU.

Tema. 3.2 KoMOuHATOpUKA, CTATUCTHKA U TEOPHUS
BEPOSATHOCTEH

Conepsxanue yueOHOIro MaTepuasa

16

I'padsl Ha mtockocTH. lepeBbsi.

Crnyuaiinple COOBITHSI W OIEpallid HaJl COOBITHAMHU. BeposSTHOCTH CIydaifHOTO
COOBITHSL.

CnyuaiiHas BeJIMUMHA U €€ XapaKTEPUCTUKHU.

3aKOHBI pacHpeeNeHus] TUCKPETHOM W HENpPEpbIBHOW CIy4yalHOW BEJIWYWHBI.
3ajauu, IPUBOIAIINE K PACTPEACTICHUSIM.

[TonsiTue 3akoHa OONBIINX YUCEIL.

13

[IpakTnyeckue 3aHsITUA:
Brrurcnenue BeposITHOCTH cOOBITHH. VccnenoBanue CirydaiiHbIX BEJTMYHH 10 UX
pacnpeieneHuIo.

KontponbHas pabora mno teme: «KomOuMHaTropuka, CTaTHCTUKA M TEOPHs
BEPOSITHOCTEN

Pa3nen 4 Hauvajna MmaTeMaTH4eCKOI0 aHAJIH3a

48

Tema 4.1 Ilpou3BoaHas U ee NPHUJIOKEHUS

Coneprxanue y4eOHOro MaTepuasa

24

[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS M1OCIIEA0BATENILHOCTEH.

IToHATHE O MOCIIENOBATEIBHOCTH U €€ MIPEAEIIE.

Teopemsl 0 mpeaenax nociueaoBaTeabHocTH. [loHATHE O Tpeaesne GYHKIUHU B TOUKE.
[ToBenenue GpyHKIMI Ha GECKOHEUHOCTH.

[TonsitTue o mpousBoaHOM (GYHKUIUHU, (U3NYECKUH U TE€OMETPUUYECKHI CMBICI
IPOM3BOJHON. YpaBHEHHE KacaTelnbHOH K Tpaduky ¢yHkumuu. IIpousBoaHbie
CyMMBI, MPOMU3BEACHUA U 4YacTHOro. IIpon3BOIHBIE OCHOBHBIX 3JIEMEHTapHBIX

18
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¢ynkuuit. IlpousBomuble cioxHOM ¢yHkuuu. Bropas mnpousBoanas. Bropas
npousBogHas U e€ ¢uznuyeckuil cmeica. lcmonb3oBaHWEe NPOM3BOAHBIX IPU
HAaXOXKJIEHUM HauOONbIIMX M HAUMEHbLIMX 3HadeHWi. [loHATHE acUMNTOTHI.
UccnenoBanue ¢yHkumu. IlpuMepbl HCMONIB30BaHUS  HPOM3BOJHOM IS
HaxXO)KJEHUs HAWIYYIIero peuieHWs B MNPUKIAAHBIX 3anadax. HaxoxneHue
CKOPOCTH TSI TPOIecca, 3aJaHHOT0 (POPMYIION WA TpapuKOM.

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

[Ipou3BoaHBIE »DJIEMEHTApHBIX W CIOXKHBIX GyHKIMA. Pemenue 3amad ¢ >

MIPUMEHEHUEM ypaBHEHUS KacaTelIbHOU K TpaduKy (yHKITUH.

KontponbHas padora no reme: «[Ipou3BoaHas u ee NpUI0KEHUS » 1
Tema 4.2 UnTerpan Conep:xaHue yueOHOro MaTepuaJia 24

[lepBooOpa3Has, OCHOBHOE€ CBOMCTBO TiepBooOpasHbiX. IlepBooOpasnbie

aJIeMeHTapHbIX GyHKUMH. [IpaBuina HaxoXAeHUS IEpPBOOOPA3HBIX.

Wnterpan. ['eomerpuueckuii cMbIc HMHTErpaja. Beluncienue omnpenenéHHOro

uHTerpana no popmyne Hetorona—Jleitouuna.

[IpumeHeHre WHTErpaia A HaXOXKACHUS TUIOMAeH TIOCKUX (GUTyp U 00bEMOB 17

TEOMETPUUYECKUX Te.

[Tpumepsl  pemieHuidt  auddepeHUuanbHBIX  ypaBHeHHH. MaTtematuuyeckoe

MOJICTUPOBAHME PEAIbHBIX TIPOLIECCOB C TOMOIIBI0 U depeHIHaTbHBIX

YpPaBHECHUH.

[IpakTnueckue 3aHATUA:

BbluncneHre HeompeAeNeHHbIX M ONpeeNeHHbIX MHTErpajoB. Beruncienue 6

TUIOMIA e TUIOCKUX (PUTyp C MpUMEHEHUEM UHTErpana.

KonTtponbsHas pabora o teme «MHTETpan » 1
Paznen 5 I'eomerpust 50

Coaep:xkanue yueOHOTro MaTepuaJia 6

Tema 5.1 BekTopbl U KOOPANHATHI B IPOCTPAHCTBE

18




ITonsstust  BekTOopa B mpocTtpaHcTBe. KoopauuaTtel BekTopa. JlelcTBusa c
BekTopaMu. IloHATHE KOMIUTaHapHBIE BeKTOpHI. [IpaBuio napamienenunena.

Yron mexay Bekropamu. CKaJsipHOE MNpPOMU3BEIEHHE BEKTOPOB. PaznoxkeHue 4
BekTopa 1o ©Oasucy. KoOOpIMHATHO-BEKTOPHBIM METOA TMpPH  PELICHUU
r€OMETPUYECKUX 3a/1a4.
[IpakTHueckue 3aHATUA: 2
Onepanuu Hajg BekTopamu. CKalipHOE MPOU3BEICHUE BEKTOPOB.

Tema 5.2 /IBnaeHHs1 B IPOCTPAHCTBE Coaep:xanue y4eOHOro MmaTepuaJia 2
OTtoOpakenusi. J[BrkeHus: U paBeHCTBO QUryp B mpocTpancTBe. Ob1ue cBoiicTBa
u Bubl iBwkennit. [logobus. [Ipsmas u chepa Diinepa. 1
[IpakTUueckue 3aHATUA: 1
Pemenue 3agad mo teme «/I[BUkKEHHUST B MIPOCTPAHCTBE

Tema 5.3 MHOrorpaHHuKH. Copep:xanue yuedOHOIo MaTepuasa 20
MHoOrorpaHHMKM ,IPaBUJIbHBIE MHOIOIPAHHUKUA M WX BUJIbI, pa3BepTka. [Ipusma.
[Tapannenenunen wu ero cBoucrBa. Kparuaiiiie n0yTd Ha MNOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpancrBennas Teopema I[ludaropa.
[lupamuja: n-yroiapHas mUpaMUa, NOpaBUIbHAs W YCEUEHHAs MHPAMUJIBI.
CaoticTBa pé6ep u OOKOBBIX IpaHEH MPaBUIHBHONU MUPAMU/IBI.
Bbruncnenue 31eMEeHTOB MHOTIOIPaHHUKOB: péOpa, auaroHanu, yriel. [lmomanb
OOKOBOI TMOBEPXHOCTH M IOJHOW TMOBEPXHOCTH MPSIMOH MPHU3MBI, IUIOMIAb 15
OCHOBaHMH, TeopeMa 0 OOKOBOI MTOBEPXHOCTHU MPAMO mpu3Msbl. [Lomans 60koBoi
MOBEPXHOCTU W TOBEPXHOCTU MPABUIBHOW MUPAMHIbI, TEOpEMa O ILUIOLWAAH
YCE4EHHOU MTUPAMUBI.
Cummerpuss B NPOCTPAHCTBE.  ODJEMEHTbl ~ CUMMETPUM  IPABHIIBHBIX
MHOrorpaHHukoB. CuMMeTpus B MpPaBUIbHOM MHOTOIPAaHHUKE: CHUMMETPHS
napajuleNenunesia, CUMMETPUsS TPaBUIbHBIX IPHU3M, CUMMETPUS IPABHIBHOU
MAPaMU/IBL.
[pakTHyeckue 3aHSATHS: 4
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N300parkeHre reoOMETpUYECKUX Tel M MX CUMMETpHil. BbluncieHue 31eMEeHTOB
IIPOCTPAHCTBEHHBIX Tel. Brryncienue miomaaei moBepXHOCTEH MHOIOTPAHHUKOB.
Pemenwue 3anaq o reme..

Koutponbnas pabora no teme "MHOrorpaHHuKu .

Tema 5.4 Tena Bpanienus

Coneprxanue y4eOHOro MaTepuasa

22

[TonsaTHs: LMAMHIpUYECKas, KOHWYECKas U cdepuyeckas IOBEpXHOCTH. Tena
BpallleHHUs: LWJIMHIP, KOHYC, YCEYEHHBIH KOHYC, cdepa, map. Bzaumnoe
pacrioioxxeHue cgeppl, Imapa ¥ IJIOCKOCTH. Pa3BépTka IMIMHApPa U KOHYcCA.
Cummetpust chepsl U mapa.

O06BéM. OcHOBHEIE cBOMCTBa 00bEMOB Tel. Teopema 00 00bEME MPSIMOYTOJIBHOTO
napauenenunena u cieActsus u3 He€. OOBEM NMpsAMON M HAKIOHHOW MPU3MBI,
LWINHApPA, TUpaMuabl U KoHyca. OOBEM 11apa U IapOBOIr0 CErMEHTA.
Komb6unanuu ten BpaiieHus: 1 MHOrorpaHHUKoB. [Ipu3mMa, BvcanHas B LUJIUHAD,
ONHMCaHHas OKOJO0 ULuiauHApa. IloHsATHE MHOrorpaHHUKa, OINMCAHHOIO OKOJIO
cdepsl, cheppl, BIUCAHHOW B MHOI'OI'PaHHHMK WUJIM TEJIO BpAIllEHUs.

[Tnomans NOBEpXHOCTH LMINHPA, KOHYCA, IIoaab cdepsl u e€ gacreil. [lonodue
B mpocTpaHcTBe. OTHOIIEHHE O0BEMOB, IUIOMIAZECH MOBEPXHOCTEH IMOTOOHBIX
¢uryp. IIpeoOpa3oBanue nonobusi, romoreTHs. Pemenne 3a1a4 Ha MIIOCKOCTH €
MCIIOJIb30BaHUEM CTEPEOMETPUUECKUX METO/IOB.

ITocTpoeHne ceueHnii MHOIOTPaHHUKOB U TEJI BPAIICHMUSL.

16

[TpakTrueckne 3aHATUA:
Bruncaenue o0beM0OB MHOI'OIr'paHHUKOB. Brrunciaenue 00beMoB TN BpaliCHUs.
Brruucnenue miomanei NoBepxHOCTEN Tell BpauieHus. Pemenue 3agad 1o teme.

KOHTpOJ’IBHaﬂ pa60Ta o teme «Tena BpaIiCHUA».

KoncyabTanuu

13

IIpome:kyTOUHASI aTTECTALUA

18

CamocrosiTenbHast padoTa

11

NuauBuayanbHbIA NPOEKT
TemaTnka

- HenpepriBHble 1po0H.
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— [IprMeHeHre CIIOKHBIX POLEHTOB B dKOHOMUYECKUX pacueTax.

— IIpoexTupoBanue.

—  IlpsiMbIE ¥ TJIOCKOCTH B TPOCTPAHCTBE

— CrioxeHre rapMOHHYECKUX KOJIeOaHUH.

- ['padmueckoe pelieHue ypaBHEHUIM U HEPABEHCTB.

— MHOrorpaHHMKH.

- [IpaBunbHbBIE U OIYIPABUIBLHBIE MHOIOTPAHHUKH.

— I'paduku pynkuuit. [Ipocreiinme npeodbpazoBanus rpadukoB GyHKITHI.

- [Tpumeps! QYyHKIIMOHATBEHBIX 3aBUCHMOCTEN B pealibHBIX MPOIEccax U SIBJICHUSIX.
- Pemenne ypaBHeHuUN.

— Pemenue HepaBeHCTB.

— OyHKIUU.

~ BepostHOCTH COOBITHSI.

— XapakTEepUCTUKHU CITYYAHBIX BEJTUYHH.

— I'eomerpuueckuii 1 GU3NUECKUN CMBICIT MPONU3BOTHOM.

- Hcnonp3oBanue Npon3BOAHBIX IPU HAXOKICHUM HAUOOIBIINX U HAMMEHbBIIUX 3HAUCHUH.
— Brruncnenue miomazei miockux GUryp ¢ moMoIibio ONpeAeIeHHOr0 HHTEerpaa.
- [Ipumenenne unTerpaia B (U3MKe U TE€OMETPHH.

- 3aauyl ¢ NPaKTUYECKUM COJEpKAHUEM Ha BbIUUCIEHUE 00BEMOB U IJIOIIAJIEH TOBEPXHOCTEH F€OMETPHUECKUX Tell.
— MaremaTtuka — 310 pocTo!

- buorpadus u TBOpUECTBO YUEHBIX.

- [IpousBoaHas GyHKIIMU U UHTErPAL.

- Hcropust maTeMaTUKH.

- HpI/IKJIaI[HaH MaT€MaTHuKa.

Bcero 276
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3 YCJIOBUSA PEAJTU3ALIUN YYEBHO! AUCIUTIIMHBI

3.1 Tpe60BaHUA K MUHMMAJ/IbHOMY MaTepHaJIbHO-TEXHUYECKOMY 00eCrie4YeHUI0
Peasusauusa mnporpaMMbl  AUCUUIVIMHBI — TpebyeT HaauMyhda y4eGHOro KabuHeTa
«MaTeMaTHuKHN»;
O6opyaoBaHUe y4ebHOro KabuHeTa:
— paboyee MecTO NpenojaBaTeis;

paboune MecTa 06y4darLUXCS (M0 KOJIMYECTBY 00Y4YarOLIUXCA);

y4eOHble HarJsiiHble TOCOOUs (TabJ ML, IIJIaKAThI;)

KOMIIVIEKT yqe6Ho - MeTOﬂquCKOﬁ AOKYMEHTAllUH,

KOMILJIEKT yUYeOHUKOB (y4eOHbIX MOCOOHI) IO KOJTUYECTBY 00YUYaOLUXCS.
TexHu4eckue cpeficTBa 00yYeHUS:
— KOMIIbIOTED C JINIIEH3MOHHBIM IPOTPAaMMHBIM 00 ecrieyeHUeM;
— MyJbTUMeJHa NPOEKTOP.
3.2 UHpopmManMoHHOE oGecriedyeHue 06ydeHU s

OCHOBHbIE UCTOYHHUKHMU:

1 A.T. Mep3nsik. MaTeMaTuka. Asirebpa ¥ Hadya/la MaTEMaTU4YeCKOr0 aHa/InM3a
[TekcT] : 10-¥ KJ1acc : y4eOHUK : yriyoJieHHbI ypoBeHb / A.T. Mep3ask, . A.
Homuposckuii, B.M. [losisikoB nox pen. B.E. [logonbckoro- M.: Bentana-I'pad, 2022. -
479c.

2 A.T. Mep3assik. MaTeMaTHKa. Aireb6pa 1 Hadyajla MaTeMaTU4YeCKOT0 aHa/Iu3a
[TekcT] : 11-¥ KJ1acc : y4eOHUK : yriyoJieHHbIM ypoBeHb / A.T. Mepsask, . A.
Homuposckuii, B. M. [lonsikoB nopa pea. B.E. [logonbckoro- M.: Bentana-I'pad, 2022. - 272
C.

3 A.T. Mepsasak. Matematuka. [eomeTpus: [Tekct]. 10 kiacc: yriy6/ieHHbIN
ypoBeHb: yye6Hoe nocobue/ A.I'. Mepausk, [I.A. Homuposckuii, B.M. Ilosnsiko nof pef. B.E
[Togonbckoro. - M.: BentaHna-I'pad, 2022- 227c.

4 A.T. Mep3ansk, Matemaruka. 'eomeTpus: [Tekct]. 11 knacc: yriayo6aeHHbIN
ypoBeHb: yyebHoe nocobue/ A.I'. Mep3usk, [.A. Homuposckuii, B.M. [lossikoB. nof pen,.
B.E. [loposbckoro- M.: Bentana-I'pag, 2022 -256c.

5 MaTtemaTuKa: asirebpa U Hayasia MaTeMaTUYECKOTr0 aHaIK3a, TeEOMETPHS.
['eomeTpus. 10-11 k1. Ba3oBbii ¥ yryy6eHHBIN YPOBHHU : y4ueb. AJis1 0011je06pa3oBart. Opr.
/ aBT. : JI. C. ATaHacsH, B. ®@. ByTy30B, C. b. Kagomues [u Ap.]. - 9-e u3a. - Mocksa : [Ipocse-
meHue, 2022. - 287 c.

6 MaTtemaTuka: asirebpa U Hayajla MaTeMaTUYeCKOT0 aHa/Iu3a, FeoOMeTpHusl.
Anrebpa v Havasia MaTeMaTU4eckoro aHanusa. 10-11 knacchbl. Yue6HUK. ba3oBbil 1
yray6JieHHbIM YPOBHU YPOB—HH : yueb. AJis 061jeobpa3oBar. opr. / aBT. : Anumos II. A,
Kosarun 0. M., TkaueBa M. B. u gp.. - 9-e usz. - Mocksa : [IpocBeunjenue, 2022.

JlonosiHUTEebHbIE WCTOYHUKHU:

1 Boromosos, H. B. MaTemaruka. 3aZja4yu c pelieHUsIMU B 2 4. YacTb 1 : yuebHOe
nocobue aja cpepgHero npodeccruoHanbHoro oopasosanus / H. B. BoromosioB. — 2-e u3sg,,
ucrp. u jon. — MockBa: U3aatenbctBo H0paitt, 2021. — 439 c. — (IIpodeccuoHanbHoe

obpa3zoBanue). — ISBN 978-5-534-09108-3. — TekcT : asiekTpoHHbIH // IBC KOpaiT [caitT].
— URL: https://urait.ru/bcode/470790 (naTa oopamenust: 06.04.2021).
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2 BoromoJioB, H. B. MaTemaTuka : y4e6HUK [J151 cpeiHero npodecCuoHaIbHOI 0
o6pasoBanus / H.B.Boromosios, II. U. CamoiisieHko. — 5-e wu3a., mnepepab. u A0m. —
Mockga : U3patenbcTBo Opaiit, 2020. — 401 c. — (IIpodeccruonanbHoe o6pa3oBaHue). —

anektpoHHeld // IBC Mpaut [cauT]. —
URL: https://urait.ru/bcode/449006 (paTa o6pamenus: 06.04.2021).

ISBN 978-5-534-07878-7. — Tekct

4. KOHTPOJIb MW OLEHKA
JAUCHUII/INHBI

PE3YJIbTATOB

OCBOEHUA YYEBHOU

Pe3yabTarbl 00yueHust

Kpurtepun onenkn

(I)OpMI)I H METOJbI
OICHKH

B pe3ynbTaTe 0CBOCHUS Y4eOHON AUCHUILIMHBI 00 yJarOUIUKCs JOJKEH MPOIEMOHCTPUPOBATH
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npeomemHble Pe3yNbTaThl OCBOCHHS yUeOHOM
JUCHUILTMHBI «MareMaTuka:

le BJIaJICHUE METONAMU JI0Ka3aTEJIbCTB, aJITOPUTMaMU
pelieHuss  3a7a4d; yMeHHe (OpMYNIHpOBATh OMNpeICieHus,
AKCHOMBbI u TCOPEMBI, IIPUMCHSATH ux, IIpOBOANTH
JIOKa3aTenbHbIE PACCYKACHUS B XOAE PEMICHUS 3a/1aY;

Hp2 YMCHUC ONCPUPOBATH IMOHATHUAMU: CTCIICHbL 4YHCIIA,
J'IOl"apI/I(I)M quciia; YMCHUC BBIINIOJIHATD BBIYUCIICHUC 3HAYCHUH U
npeo6pa3OBaH1/I;1 BI:Ipa)KeHI/II\/'I CO CTCIICHAMHU U J'IOl“apI/I(bMaMI/I,
npeoOpa3oBaHusl JPOOHO-PAI[HOHATBHBIX BBIPAKCHU;

IIp3 ymeHue omepupoBaTh MOHITUSIMHU: PAIUOHATBHBIC,
UppAIMOHABHBIC, MOKa3aTelbHbIC, CTEIICHHBIE,
Jorapu(pMUYECKHe, TPUTOHOMETPUYCCKHE ypaBHEHHS |
HEPaBEHCTBA, KX CUCTEMBI;

IIp4 ymenune  omepupoBaTh  TMOHATUSAMH:  (QYHKIHS,
HempepeiBHAS ~ (QYHKIWSA, TPOW3BOAHAS, TEepPBOOOpa3Had,

OTIpe/IeNICHHBI WHTErpall; YMEHHE HaxOAWUTh IMPOU3BOJHBIC
AJIEMEHTAPHBIX (QYHKITUH, UCTIONB3YS CIIPABOYHBIC MaTEPHAIIBI;
ucciaenoBaTh B IpocTedux  ciydasix (GYHKIUM  Ha
MOHOTOHHOCTb, HAXOIUTh HamOONbIINE M HAUMEHBIINE
3Ha4YeHUs1 (YHKIUH; CTpOUTh TpadUKd MHOTOWIEHOB C
UCIIONIb30BAHMEM  almapara MaTeMaTHYeCKOro — aHalu3a;
MPUMEHATH POU3BOIHYIO MPH PELICHUH 3a]ad Ha ABHXKECHUE,
pemarh NpaKkTHKO-OPUEHTHPOBAHHbBIE 3a/]a4i Ha HauOOJbIINe
Y HavMeHbINE 3HAYCHUS, HA HAaXOXIECHHE MYTH, CKOPOCTH U
YCKOPEHHUS;

IIpS ymeHne onepupoBaTh MOHATUSMH: palUOHAIBHAS
GyHKIMs, TOKa3aTenbHass (YHKIWS, CTEleHHas (QYHKIUA,
norapudmuyeckas QyHKIHs, TPUTOHOMETpUYecKue (yHKIIH,
obpaTHble (YHKLIWHU; YMEHUE CTPOUTH TpadUKd H3YUECHHBIX
(byHKIU, NCTIONB30BaTh TPadUKH MPU U3YUEHUH MPOIECCOB U
3aBUCHUMOCTEH, TpH pEIIeHUN 3a7ad M3 APYrHX Yy4eOHBIX
OpeAMETOB W 3a7ad M3 peajbHOM JKU3HM; BBIPAXKaTh
¢dbopMynamMu 3aBUCUMOCTH MEXy BENTUIMHAMUY;

IIp6 ymenue peraTh TEKCTOBBIC 3aJa4YM Pa3HBIX THIOB (B
TOM YHMCIIC Ha IPOLIEHTBHI, JOJU U YacTH, Ha JBIKEHHE, padoTy,
CTOMMOCTb TOBAapOB M YCIYI, HAJOTH, 3aJayd U3 o0jacTu
yIpaBJIeHHs! TUYHBIMUA U CEMEWHBIMU (PHHAHCAME); COCTaBIIATh
BBIPOKEHHS, YPaBHEHHS, HEPaBEHCTBA M HUX CHCTEMBI II0
YCIOBUIO 3aJjaud, WHCCIENOBATh IIONYYEHHOE pEIIEHHE U
OLIEHMBATh IPaBAOIIOI00HOCTh PE3YNIbTATOB,;

Ip7 ymenue ONEpUpoOBaTh  MOHATUSAMHU: cpenHee
apupMeTnyeckoe, MenuaHa, HauOojbplllee W HaWMEHbILIEe
3HAYEHUs, pa3Max, AWCIepCUs, CTaHIapTHOE OTKIOHEHHE
YHCIOBOrO0 Habopa; yMeHHe W3BIEKaTh, HHTEPHPETHPOBATH
nH(hOpMaIio, MPeACTaBICHHYIO B Ta0IMIIax, HA AUarpaMMmax,
rpaduKkax, OTPa’kalollyl0 CBOWCTBA peajbHBIX IPOLECCOB U
SBJICHUH; MPEICTaBIATh HH(POPMALIUIO C IIOMOIIBI0 TaOIHI U
JIarpaMMm; UCCIEN0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YUCIIE
C MNpUMEHEHHEM TIpadUUYeCKMX METONOB U AIIEKTPOHHBIX
CPEACTB;

IIp8 ymenue onmepupoBaTh MOHITUSIMU: CAYYANHHBIH OMBIT U
CIy4aiiHOE€ COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS;
YMEHHE  BBIUUCIATH BEPOATHOCTb C  HCIOJIB30BaHHEM
rpadMUecKUX METOAOB; HMPUMEHATh (HOPMYJBl CIOKEHHUS U
YMHOKCHHSI  BEpPOSITHOCTEH, KOMOMHATOpHblE (akThl U

XapakTepuCTUKU
JIEMOHCTPHPYEMBIX
3HaHUH, YMEHUI
«OTINYHO» -
TEOPETUYECKOE
coJiep>kaHue Kypca
OCBOEHO MOJHOCTBLIO, 0€3
npo0eroB, YMEHUS
c(OpMHPOBaHBI,
MIPEyCMOTPEHHBIC

BCEC

IIPOrpamMmoun
3alaHus
Ka4eCTBO

yueOHbIe
BBITIOJTHEHBI,
170
BBITIOJTHCHHSI  OLIGHEHO
BBICOKO.
«Xopomo» -
TEOPETHIECKOE
CoJiepyKaHue Kypca
OCBOEHO MOJHOCTLIO, 0€3
npobenoB,

yMeHusi Cc(hOpPMHPOBAHBI

HEKOTOpbIE
HEIOCTATOYHO, BCE
IIPENYCMOTPEHHBIE
IIPOrpaMMOu
3a1aHus

yueOHbIe
BBITTOJTHEHHI,
HEKOTOpHIE
3aJJaHUN BBIMOJIHEHBl C

BUJEI

OLIMOKaMHU.
«Y10BJIETBOPUTEIBLHO»
- TEOPETUYECKOE
Kypca
OCBOEHO YacTUYHO, HO
npobensl  HE  HOCST
CYIIIECTBEHHOT'O

coJiepIKaHue

Xapakrepa,
HEOOXOTUMBIE YMECHHS
paboTBI C OCBOCHHBIM
MaTepHUajIoM B OCHOBHOM
c(hOopMHUPOBaHHI,
(OONBIIMHCTBO-
PETyCMOTPEHHOE
IpOrpaMMon 00yJeHHUs)

-0npoc 00yYaromuxcs
(ycTHBIH,
MMHMCHbMEHHBIM,
(bpOHTANBLHBIN,
VHIMBUyaJIbHBIN,
IpyNIoBoil);
-cobecenoBaHue,
-akTHBHas paboTra Ha
y4eOHOM 3aHSATHH;
-CaMOCTOsITeIbHAs
MOJITOTOBKA
MaTepuana
(pedepatsl, mOKIAIBI,
coo0011eHus], 0030pHI);
-BBINIOJIHEHUE
KOHTPOJIbHBIX,
MPAKTUIECKUX,
TECTOBBIX,
MIPOBEPOYHBIX PaboT,

WHIUBU Y TbHBIX
MPOEKTOB U JIPYTUX
pabor;

-9K3aMEH

24




GopMynBl TIpH peIICHWH 3a/1a4; OICHUBATh BEPOSTHOCTH
peanpHBIX  COOBITHH;  3HAKOMCTBO CO  CIIYYalHBIMH
BEIMYMHAMH, YMEHHE IIPUBOIUTH IPUMEPHI POSBICHUSL
3aKOHa OOJIBIIMX 4YHCENl B MPUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHSX;

IIp9 ymenue omepupoBaTh MOHSTHSIMH: TOYKA, MpsAMAs,
TUIOCKOCTb, MPOCTPAHCTBO, JBYT'pAaHHBIH yrod,
CKpEIINBAaIOIHECs npsMbIe, napajieaTbHOCTh u
HEPIeHIUKYIAPHOCTh TPSIMBIX M IUIOCKOCTEH, Yroll MEXKIy
HPSIMBIMH, YTOJI MEXIy MPSAMON M IIOCKOCTBIO, YTOI MEXIy
IUTIOCKOCTSMH, ~ PacCTOSHHE OT TOYKH JI0 IUIOCKOCTH,
paccTosHUE  MEXKAYy  NPSIMBIMH,  PAacCTOSHHE  MEKIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BAaTh IPU PEIICHUH 337134
U3y4yeHHble (AaKThl M TEOPEMbl I[UIAHUMETPUHU; YMEHHE
OLIEHUBAThH pa3Mepbl 00BEKTOB OKPYKAIOIIEI0 MUPA;

IIp10 ymenue omepupoBaTh MOHATHSAMH: MHOTOIPaHHUK,
CeYeHHEe MHOTOTpPaHHMKA, KyO, MapauleNienune], IMpH3Ma,
nupaMuzia, GuUrypa M IOBEPXHOCTb BpALICHUS, IMIHHID,
KOHYC, map, cepa, cedeHust GUrypbl BpalleHUs!, IOCKOCTb,
Kacalomasics  cepbl, LWIMHIAPA, KOHyca,  IUIONIA/b
NOBEPXHOCTH MUPAMUABI, TPU3MbI, KOHYCa, LWIHHJPA,
wiomaas  chepbl, 00beM  Ky0a,  IPIMOYrOJIbHOIO
napajieNenurena, MUpaMuIbl, TPU3MbI, WINHAPa, KOHYca,
mapa; yMeHHe H300pa’kaTb MHOTOI'PDAHHUKH M ITOBEPXHOCTH
BPAIlCHNS, UX CEUYEHHS OT PYKH, C ITOMONIHIO UYEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CHMMETPUIO B  TIPOCTPAHCTBE, YMEHHE pacIO3HaBaTh
NpaBUJIbHBIC MHOTOTPaHHHKH;

IIpl11l ymenue omnepupoBaTh TMOHATHSIMHU: [BH)KCHHE B
MPOCTPAaHCTBE, MOAOOHBIE (QUTYpHl B MPOCTPAHCTBE;
KCIOJIb30BaTh OTHONIEHWE IUIONIAJIeil TOBEpPXHOCTEH U
00BEeMOB TTOTOOHBIX (DUTYP TIPH PEIICHUH 3a]1ad;

IIp12 ymeHue BBIYKMCIATE T[EOMETPUYCCKUC BEITUUUHBI
(nmuHa, yrom, miomagb, O0beM, IUIOMAAb IOBEPXHOCTH),
UCTIONB3YSI U3yUEHHBIE QOPMYIBI U METOIIBI;

IIp13 ymenue omnepupoBaTh MOHATHUAMH: MPSIMOYTOJIbHAS
cucTeMa KOOpAWHAT, KOOPJHHATHI TOYKH, BEKTOP, KOOPIHHATHI
BEKTOpa, CKAISIPHOE MPOU3BEICHHE, YTOl MEXIy BEKTOPAMH,
CyMMa BEKTOPOB, IPOM3BE/ICHHE BEKTOpA HA YHCIIO; HAXOIUTh
C TOMOIIBIO HM3YyYEHHBIX (GOPMYNT KOOPAMHATHI CEpEIUHBI
OTpEe3Ka, PACCTOSIHUE MEXAY JBYMSI TOUKAMU;

IIp14 ymenue BHIOMpPATH MOIXOSIIMIA U3yICHHBIH METO IS
pellieHusT 3ajjadd, paclio3HaBaTh MaTeMaTHyeckue (akThl U
MaTeMaTHYeCKHe MOJEIH B IPUPOJHBIX M OOIIECTBEHHBIX
SBIEHHUAX, B MWCKYCCTBE, YMEHHE IPHBOJUTH IPUMEPHI
MaTEMAaTHYECKUX  OTKPBITUA  pPOCCHUICKOW M MHPOBOH
MaTeMaTHYECKON HayKH.

IIpl1S ymenue onepupoBaTh TMOHATHIMHU: OIpEICIICHNUE,
akcuoMma, Teopema, CICICTBHE, CBOWCTBO, IMpPHU3HAK,
JIOKa3aTeNIbCTBO, PABHOCHIBHBIE (HOPMYIHPOBKH; yMEHHE
dhopMyITHpOBaTH 00OPATHOE U MPOTHBOIIOIIOKHOE YTBEPIKICHUE,
NPUBOIUTE TIPHMEPHI M KOHTPIPUMEPBI, HCIOIb30BaTh METO]
MaTeMaTHYeCKOW HHAYKIWHW; TPOBOJUTH JOKa3aTelbHbIC
pacCyXAeHHs TpH PELICHUH 3alad, OLCHUBATH JIOTHYCCKYIO
[IPaBUIILHOCTb PACCYXACHUM;

IIpl6 ymenue omeprpoBaTh  MOHITHSIMH:  MHOXECTBO,
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MOJIMHOXKECTBO, ~OIEpali HaJl MHOXECTBAMHU; YMCHHUE
UCIIOB30BaTh  TEOPETHKO-MHOXKECTBEHHBIN — ammapaTr Uit
ONMCAaHMS PEaJbHBIX MPOLECCOB M SBICHUN W NPU PELICHUH
3aj1a4, B TOM 4YHCJIE U3 JPYTHX y4eOHbIX IPEIMETOB;

IIp17 ymenue omepupoBaTh MOHSTHIME: rpad, CBS3HBIN
rpad), IepeBo, MUK, Tpad HA MJIOCKOCTH; YMEHUE 3aJaBaTh U
OIUCHIBATh Tpadbl pasIMYHBIMU CIHOCOOAMHU; HCIOJIB30BATH
rpadbl TP pelIeHN  3a/1a4;

IIp18 ymenwe  cBOOOAHO  OMEPUPOBATH  MOHATHIMHU:
COYeTaHWe, TIIePEeCTaHOBKA, YHCIO COYETaHUH, YHCIIO
NePECTaHOBOK; YMEHHE MPUMEHSITh KOMOWHATOPHBIE (PAaKThl U
paccyXIeHus IUisl peleHus 3a1ay;

IIp19 ymenue onepupoBath MOHATUSAMH: HATYypalbHOE
YHCIIO0, 1eJI0€ YHCIO, OCTATOK TI0 MOJYIIO, PalMOHAILHOE
YHCII0, MPPAlMOHAIBHOE YHCIO, MHOKECTBA HATYPAJIbHBIX,
HeJbIX, PAlUOHAIBHBIX, ACHCTBUTENBHBIX YHCEN; YMEHHUE
UCIIOJb30BAaTh TIPH3HAKU JISTMMOCTH, HAMMEHBIINH OOt
JeNUTeNb U HauMeHbIee o0lee KpaTHoe, adroputM EBkmnaa
Opyd  pelleHHH  3a7ad; 3HAKOMCTBO C  Pa3IMYHBIMHU
MO3WIIMOHHBIMU CHCTEMaMH CUHCIICHUS;

IIp20 ymenue cBOOOAHO ONEPUPOBATH MOHATHIMHE: CTCIICHb
C IIeTIBIM TI0Ka3aTesieM, KOPEHb HaTypabHOM CTEIIeHH, CTeTICHb
C panMOHAIBHBIM IOKa3aTelieM, CTeNeHb C ACHCTBUTENBEHBIM
(BeIIECTBEHHBIM) TOKa3aTeleM, JiorapudM dHCIa, CHHYC,
KOCHHYC ¥ TaHT€HC IIPOU3BOJILHOI'O YUCIIA;

IIp21 ymenwe omepupoBaTh TMOHATHSIMH:  TOXJIECTBO,
TOXJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO,
cUCTeMa ypaBHEHMH W  HEPaBEHCTB, pPaBHOCHILHOCTD
YpaBHEHHMH, HEPAaBeHCTB W  CHCTEM, palHOHAJIbHBIC,
UppAIOHANBHEIE, MOKa3aTesbHbIEe, CTEIICHHBIE,
JorapupMHYECKHe, TPUTOHOMETPHYECKHUE ypaBHEHHS,
HEpPaBEHCTBA M CHCTEMBl; YMEHHE pelIaTh ypaBHEHWS,
HEpaBEHCTBA M CHCTEMBI C MOMOIIbIO Pa3IMYHBIX PHEMOB;
pemarb ypaBHEHHS, HEPABEHCTBA U CHUCTEMBI C MapaMeTpOM;
NPUMEHATh ypaBHEHUS, HEPaBCHCTBA, WX CHUCTEMBI st
pellicHUsT MaTeMaTHYeCKHX 3ajlad W 3allad M3 Pa3IHIHbBIX
o0JacTelt HayKH U peaTbHOMN KU3HU;

IIp22 ymenune cBOGOAHO ONEPUPOBATH MOHATHAMHE: IpaduK
¢bynkuun, oOpaTHas GYHKOUS, KOMIO3MLIMSA (QYHKUIUH,
JauHelHas (QyHKUUs, KBaJpaTH4YHas (QYHKIMS, CTCIICHHAsS
GyHKIUST C [eNbIM  IOKa3aTeleM, TPUTOHOMETPHYECKHE
GyHKIMM, OOpaTHBIE  TPUTOHOMETpHYECKHE  (QYHKIUHU,
MoKazaTenbHass W JorapupmMudeckas QYHKIHHA; YMEHHE
CTpouTh TpaduKH (YHKIUMH, BBITIONHATE IPeoOpa3oBaHUS
rpaduKoB (yHKIHIA; yMEHUE UCIIOIB30BaTh I'paduKu () yHKIIHIA
JUISL U3YYEHHSI IPOLIECCOB U 3aBUCUMOCTEH IPH PELISHUH 33134
U3 JpYruX YYeOHBIX NPEAMETOB M M3 PEAIbHOH >KU3HH;
BEIpaXaTh (OPMYJIaMH 3aBHCUMOCTH MEXIY BeJTHMUYMHAMU;
yMEHHE CBOOOJHO ONEpPUPOBATH TMOHSATHSIMHU: UYETHOCTh
(GYHKIMH, TEPUOAMYHOCTh  (QYHKIHH, OTPaHHYCHHOCTh
(yHKIIMM, MOHOTOHHOCTH (YHKITHMH, AIKCTpEMYM (YHKIIHH,
HanOoJpIliece W HAWMEHbINee 3HA4YeHWS (QYHKIAA Ha
HNPOMEXKYTKE; YMEHHE HPOBOAUTH HCCIEIOBAHUE (YHKIINU;
YMEHHE HCIOIB30BaTh CBOMCTBA M rpapuku (QyHKIUHA 1Is
pelIeHHs YpaBHEHUi, HEPaBEHCTB W 3ajay C IapaMeTpamH;
n300pakaTh Ha KOOPAMHATHOW IUJIOCKOCTH MHOXECTBa
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peleHri ypaBHEHUN, HEPABEHCTB U UX CUCTEM;
IIp23 ymenwe  cBOOOAHO  OMEPUPOBATH  MOHATHIMHU:

IIOCJIICA0OBATCIbHOCTD, apI/I(bMCTI/I‘ICCKaH nporpeccus,
TCOMCTPUYICCKAA nporpeccus, OECKOHEYHO Y6LIBaIOH.[aSI
TCOMCTPUICCKAA IMporpeccusi; YMCHUC 3aJaBaTb

MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOILBIO PEKYPPEHTHBIX
hopmyi;

IIp24 ymenuwe omepupoBaTh MOHSITHUSIMHU: HEMPEPHIBHOCTH
(yHKIMH, acHUMIITOTHI Tpaduka (YHKIHH, TepBas U BTOpas
npou3BoJHAs (YHKIHMH, TEOMETPUYSCKHH U  (U3HYECKHI
CMBICI ~ NIPOM3BOJHOH, TeEepBOOOpa3Has,  ONpeeICHHBIH
MHTErpaJl; YMEHHE HAXOJHUTh aCUMITOTH rpaduka (QpyHKIUH;
YMEHHE BBIYUCIATH MPOM3BOIHBIC CYMMBI, HPOU3BEICHHS,
YaCTHOTO M KOMIO3UIMKM (YHKIUH, HAXOIUTh YpaBHCHUE
KacaTelnbHOW K rpaduky (QYHKIWH, YMEHUE HCIOIb30BaTh
NPOU3BOJHYIO IS MICCIIENOBAHUS (QYHKIUH, AT HAXOXKICHHS
HaWIydIIero peImieHWs B TPUKIAAHBIX, B TOM YHCIE
COIMAJBbHO-DKOHOMUYECKUX M (pU3MYecKux 3amadax, s
OIIPE/ICNICHNs] CKOPOCTH M YCKOPEHWs; HAXOJMTh IUIOLIATH U
00beMbl (DUTYp C IOMOIIBI0 HHTErpaja; IPHUBOAUTD TIPHMEPHI
MaTeMaTHYECKOr0 MOJETTMPOBAHUS c MTOMOIIBIO
mud depeHInaibHbIX YPaBHCHHIA;

IIp25 ymenue omepupoBaTh TMOHATHIMH: KOMIUIEKCHOE
YHCIIO, CONPSDKEHHBIE KOMIUIGKCHBIE YHCIa, MOAYIb U
apryMeHT KOMIUIEKCHOTO 4nciia, popma 3amicu KOMIUIEKCHBIX
qHceln (reomeTpHyecKasi, TPUTOHOMETpHUYECKast u
anreOpanyeckas); yMeTb TNPOM3BOAUTH apUPMETHUYECCKHE
JICHCTBUSL C KOMIUICKCHBIMH YHCJIaMH; TPUBOJUTH MPHUMEPHI
UCIIOJIb30BAHMUS KOMIUIEKCHBIX YHCEIT;

IIp26 ymenue cBOOOIHO OMEPHPOBATH MOHITHSIMU: CPEIHEE
apupMeTHIeckoe, MenruaHa, HaWMOONbIIee W HaWMEHBIICE
3HAYEHHMS, pa3Max, JAUCIIEPCHs, CTAHIAPTHOE OTKIOHEHHUE VIS
ONHMCAaHHWS  YHUCIOBBIX  JIAHHBIX; YMEHHE  HCCIEIOBaTh
CTaTHCTUYECKUE JIaHHbIE, B TOM 4YHCJIE€ C MPUMCHCHHEM
rpaguueckux METOJOB U IIIEKTPOHHBIX CPEICTB; I'padUueCcKH
UCCIIeI0BATh COBMECTHBIE HAOIIOICHHS C TOMOIIBIO THarpaMm
paccerBaHus U IMHENHON perpeccuy;

IIp27 ymenue HaXOAUTh  BEPOATHOCTH  COOBITHH  C
UCIIOb30BAHUEM TI'paUUECKUX METONIOB; IPUMEHSTH IS
pemieHus 3amad  GoOpMyNBl  CIOKEHHS M YMHOXXCHHUS
BEPOSTHOCTEH, (OpPMYyNy TIONHOW BEPOATHOCTH, (HOPMYIy
Bepuynu, koMOMHAaTOpHBIE (GakTHl U (HOPMYIBI, OLECHUBATH
BEPOSITHOCTH pEAJIbHBIX COOBITHI; yMEHHE ONEPUPOBAThH
HOHSTUSIMU: ciydaiiHasi ~ BeNMYMHA,  paclpejelieHHe
BEPOSATHOCTEH, MaTeMaTHYecKoe OXUAAHHE, AUCIEpPCUs |
CTaH/ApPTHOE OTKJIOHCHHE CIIy4allHON BEJIMYMHBI, (YHKIUH
pacrpeieNieHns] U TUIOTHOCTH PaBHOMEPHOT'0, TOKA3aTeIbHOI0
U HOPMAJBHOTO pACIpEIeNeHUIl; YMEHHE HCIOJIb30BaTh
CBOMCTBA HM3YYCHHBIX pACHpENeNCHUN Ul pelleHHs 3ajad;
3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOJbI
BBIOOPOYHBIX HCCIICJOBAHUI, YMEHHE MPUBOAUTH MPUMEPHI
OpOSIBJICHHUS 3aKOHA OONBIIMX YHUCET B MPUPOTHBIX |
OOIIECTBEHHBIX SBJICHUSAX;

IIp28 ymenune cBOGOAHO ONMEPHPOBATH MOHITHIMH: TOYKA,
npsiMasi, IIOCKOCTb, HMPOCTPAHCTBO, OTPE3OK, JIyd, IUIOCKHIM
yIoi, JIBYTpaHHBbII yIoi, TPEXTPAHHBIN yrodi,
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nepeceKaoniecs, IMapajulelbHbie W CKPEHIMBAIOLIHEcs
npsIMble, apajlIeIbHOCTh W MEPIEHANKYISIPHOCT TPSIMBIX
IUTOCKOCTEH, yroJl MEXIY NMPSMBIMH, YroJl MEKIY HpPSIMOH U
IUIOCKOCTBIO, ~ yrOJI ~ MEXKAY  IUIOCKOCTSMH;  YMEHHE
UCIIOJBb30BAaTh IPU pEHICHUH 3a/a4 H3y4YeHHBbIE (aKThl |
TEOpEeMBbl IUIAHUMETPUHW; YMEHHE OLCHUBATh  pa3Mepsl
O0BEKTOB B OKpYXaloIIEeM MHUpE; YMEHHE OIEepHpOBaTh
MOHSATHAMHU:  MHOTOTPDaHHHMK, CEYCHHE  MHOTOTPaHHUKA,
MPaBWIBHBI MHOTOIPaHHHK, TpH3Ma, NMHpaMuia, QUrypa u
MOBEPXHOCTh BpAllleHMs, MWIHHAP, KOHYyC, Imap, cdepa,
pasBepTka MOBEPXHOCTH, CEYECHUS KOHyca M IIMIMHJDA,
napajuleNibHble OCH WJIM OCHOBaHHWIO, CE4YeHHe Imapa,
IUIOCKOCTh, Kacatomascsi chepsl, HIUINHApPA, KOHYca; YMEHUE
CTPOUTH ceueHue MHOT'OI'PaHHHKA, n300paxarb
MHOTOTPaHHUKH, (GUTYpHl W IOBEPXHOCTH BpAlllEHHs, HX
CEUCHHS, B TOM 4YHCJE C MOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
yMEHHE TIPUMEHSATh CBOWCTBA TeoMeTpHueckux Quryp,
CaMOCTOSITETBHO (DOPMYITHPOBATH OMPEACTCHUS H3y4aeMbIX
¢Guryp, BBIABUTATh THIIOTE3bI O CBOWCTBAX M MpPU3HAKAX
reOMETPUYECKHX (UTYp, 0OOCHOBBIBATH WIIM OIIPOBEPTraTh UX;
YMEHHE MPOBOAUTH KiIAacCH(UKAIMIO (GUTYp MO pa3iIudHBIM
NpU3HAKaM, BBIIONHATE HEOOXOAWMBIE JOMONHUTEIbHBIC
MOCTPOCHMUS,

Ip29 ymenue CcBOOOMHO  OMEPUPOBATH  MOHSATHUSMH:
wiomaabs GUrypsl, 006eM QUTYpBI, BEIMYUHA YTIIa, PACCTOSHUE
OT TOYKH JO IUIOCKOCTH, PAaCCTOSIHHE MEXIY IPSIMBIMH,
PacCTOSHUE MEXIy IUIOCKOCTSMH, TUIOMAAb chepsl, IUIOmaIb
MOBEPXHOCTU MUPAMHBI, TPU3MBI, KOHYCa, IWINHIpPA, 00BeM
Ky0a, TOpPAMOYTOJBHOTO  NapajieJenuIieaa, MUPAMHIBL,
OpU3MBIL, LWJMHApPA, KOHyca, MIapa;, yMEHHE HaxXOIUTh
oTHoIIeHHe 00BEMOB MONTOOHBIX QUTYD;

Ip30 ymenwe cBOOOAHO  OMEPUPOBATH  MOHATHIMHU:
JIBIDKEHUE, TTapaJlIebHBIN TEPEeHOC, CAMMETPHS Ha ITIOCKOCTH
U B NPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHHE MOTOOMS,
nopoOHble  QUTYpBI; yMEHHE paclio3HaBaThb paBHBIE U
nofo0HbIe (UTYpBl, B TOM 4YHCIE€ B MpPUPOAE, HCKYCCTBE,
apXUTEKType; yYMEHHE  HCIONb30BaTh  T'€OMETPUYECKUE
OTHOUICHUS, HAXOJUTh TEOMETPHUYCCKHE BEIMYUHBI (IJTMHA,
yroji, IUIONIa b, O0BEM) TPH pEIICHUHM 3a7ad M3 JPYTHX
y4eOHBIX PEMETOB U U3 PEANbHOH KU3HHU;

IIp31 ymenwe cBOOOAHO  OMEPUPOBATH  MOHSATHSIMH:
OpSAMOYTOJibHasi CHUCTeMa KOOPAMHAT, BEKTOpP, KOOPAWHATBHI
TOYKH, KOOPAWHATHI BEKTOpa, CYMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO0, Pa3IoKeHUE BEKTOpa Mo 0a3ucy, CKalIspHOe
MPOU3BECHHE, BEKTOPHOE IPOM3BEACHHE, Yrold MEXKIY
BEKTOpaMH;  yMEHHE  HCIONB30BaThb  BEKTOPHBIH U
KOOPAWHATHBIN METOJ ISl PEIICHNS T€OMETPHUYECKUX 3a1ad ’
3a7a4 JPYruX Y9eOHBIX MIPEJMETOB; OIIEPUPOBATH MOHATHIMHU:
Matpua 2 X 2 u 3 X 3, onpeaenurenb MaTPUIBL,
TEOMETPHYECKHUIT CMBICI ONPEICIUTELS;

IIp32 ymeHue MoOmEIHPOBATH peaibHBIE CUTYAIINH HA SI3bIKE
MaTEeMaTHKH; COCTAaBIISITh BBIPa)KEHU S, ypaBHEHHUS,
HEPaBEHCTBA M MX CUCTEMBI 110 YCIIOBHIO 3aJIa4H, CCIIEIOBATh
MIOCTPOCHHBIC MOJIEIN C MCIIOJIb30BAaHUEM aIIapaTa aireOpel,
MHTEPIPETUPOBATh  TONYYEHHBIH  pe3yibTaT;  CTPOUTH
MaTEeMaTHYECKUe MOJIEIU C  TOMOIIBI TeOMETPUYECKHX
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MOHATUH U BEIMYHH, PEIIaTh CBSI3aHHBIE C HUIMH IPAKTHYECKHE
3a7a4y; COCTaBJIATh BEPOSITHOCTHYIO MO/JIENb u
UHTEPIIPETUPOBATh  IIOJYYCHHBIM  pe3yiabTaT;  peliaTh
MPUKJIaIHBIE 3aJa4d CPEACTBAMHI MaTEMaTHYECKOT0 aHalN3a, B
TOM YHCIE COLUHAIBHO-3KOHOMHYECKOT0 M (U3UYECKOTro
Xapakrepa;

IIp33 ymenue BHIOMPATH MOIXOMSAIINI METOJ ISl PEIICHUSI
3a1a4d; MOHWMaHUE 3HAYMMOCTH MAaTEeMaTHKH B H3YYCHUU
IPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U ABJIECHUMN; YMEHUE
pacno3HaBaTh NPOSBICHNE 3aKOHOB MaTEMAaTUKU B HCKYCCTBE,
YMEHHE MPUBOIUTH IPUMEPhl MATEeMAaTHUECKHX OTKPBITHUH
POCCHUMCKON U MUPOBOM MaTEMaTUYECKOU HAYKHU.

MemanpeomemHuble PE3yIbTAThl OCBOCHUSA YyUeOHOU
JUCHUIUTUHBI «MaTeMaTuka:
Mp2 BBISBIAT M XapaKTEPU30BaTh CYILIECTBEHHBIC

NpU3HAKA  MaTeMaTH4eCKUX  OOBEKTOB,  IOHSTHUM,
OTHONICHUH  MEXAY MOHATHUSAMH, (OPMYJIUPOBATH
OTpe/IeNieHUs] TOHSTHI, YCTaHABIMBATh CYIIECTBEHHBII
MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS I 00OOIIECHUS |
CpaBHEHMSI, KpUTEPHUH ITPOBOJUMOTO aHAIIN3A,

Mp3 BOCIIPUHUMAT, (dhopMynupoBarth u
peoOpazoBbIBaTh  CYKICHHS:  yTBEpAUTEIbHBIE U
OTpHUIaTeNbHBIC, CIWHUYHBIC, 4YacCTHbIE H  OOIIHe,
YCIIOBHBIE;

Mp4 BBISBISITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH,
B3aMIMOCBSI3M W TPOTHBOpeurss B (akrax, ITaHHBIX,
HAOMIOJICHUSAX U YTBEPKICHHSX, MpeiaraTh KpUTEPUU
JUIS BBISIBJICHHUS 3aKOHOMEPHOCTEH M MPOTHUBOPEUMIA,
JIeNIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH,
JENYKTUBHBIX U WHIAYKTHBHBIX  yYMO3AKIIIOUEHUH,
YMO3aKJIIOUeHU I o aHaJIOTUU; POBOAUTD
CaMOCTOSITENILHO ~ JIOKa3aTelIbCTBA  MAaTeMAaTHYECKUX
YTBEpXKACHU (MIPsIMBbIE M OT MPOTHUBHOTO), BHICTPAUBATh
apryMeHTallio, MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIC CYXKICHHS ¥ BBIBOJBL
BBIOMpATh CcI10CcO0 perieHus yueOHo 3a1auu (CpaBHUBATh
HECKOJIbKO BapHaHTOB pEIICHHS, BBIOMpaTh Hambolee
MOAXOMAIINN C YYETOM CaMOCTOATENIBHO BBIIEIEHHBIX
KpUTEPUEB).

Mp7 wucnonb3oBaTh BOINPOCHI KaK MCCIEAOBATEIbCKUI
WHCTPYMEHT TO3HaHUs, (OPMYIUPOBATH  BOIPOCHI,
bukcupyromme MIPOTUBOpEUHE, npolbiemy,
yCTaHABIMBAaTh HMCKOMOE M JaHHOe, (opMHUpOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIHIO, MHEHHUE,
Mp8 mnpoBOIUTH CaMOCTOATENBHO CIUIAHWPOBAHHBIN
HKCIEPUMEHT, UCCIIEJIOBAaHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro
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00bEKTa, ABJICHMSI, TPOLECCA, BBISIBIECHUIO 3aBUCUMOCTEH
MEX]ly 00bEKTaMH, SBJICHUSMH, IPOLIECCAMU;

Mp13 camocrosTensHO (GOpMYIMpPOBaTh OOOOLIECHUS U
BBIBOZIBI 110 PE3yJIbTaTaM IPOBEIEHHOIO HAOIIOJCHMS,
HCCJIEIOBAHUSI, OLICHUBATh JOCTOBEPHOCTH IOJIYYEHHBIX
pe3ynbTaToB, BEIBOJAOB M 000OILICHUIH;

Mp19 nporHo3upoBaTh BO3MOXHOE Pa3BUTHE MTPOIIECCa, a
TaK)K€ BBIJIBUIATH INPEANONOKEHUS O €ro pPa3BUTUHU B
HOBBIX YCIIOBHUSIX.

Mp21 BbEBIAATH AePUUUTH HHGOPMALMU, JaHHBIX,
HEOOXOJUMBIX JUIsl OTBETa Ha BONPOC W JJSl PELICHUS
3ajaul; BbIOMpaTh MH(OPMAIMIO U3 HUCTOYHUKOB
pas3InYHbIX TUIIOB, AHAIIU3UPOBATh, CUCTEMATU3UPOBATH U
UHTEPIPETHPOBATH WH(GOPMALUIO PA3TUYHBIX BHUJIOB M
(dbopM npeCTaBICHMUS;

Mp22 cTpykTypupoBaTh HHGOPMAIIHIO, TPEACTABIATh €
B PA3NMUYHBIX (POpMax, WITIOCTPUPOBATH I'paUIeCKH;
Mp23 oneHuBaTh Hag&KHOCTH HMHGOpMALMM 1O
CaMOCTOSITENIbHO C(POPMYITUPOBAHHBIM KPUTEPHUSM.
Mp28 BocnpuHuUMaTh H (OPMYIHUPOBATH CYKICHHUS B
COOTBETCTBUU c YCIIOBUSMU
U LEIsIMH OOIIEHUs, SICHO, TOYHO, IPaMOTHO BBIPaXkaTh
CBOIO TOUKY 3peHus B YCTHBIX
U TNHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOIy
pelieHuss  3adayd, KOMMEHTHpPOBaTh  IOJIyYE€HHBII
pe3yabTar;

Mp29 B xome oOcyxaeHUs 3aaaBaTh BOINPOCHI 10
CYIIECTBY OOCYKJIaeMOW TEeMbI, MPOOJEMBI, peIIacMon
3aauy; BBICKA3bIBaThb WJEH, HALEIECHHbIE HA IIOUCK
pELIEHHMs], COMOCTABIATh CBOM CY)XJEHHS C CYKICHHUSIMU
JPYTUX y4acTHUKOB AHaiora, o0HapyXUBaTh pa3inyue 1
CXOJZICTBO ITO3ULINH, B KOPPEKTHOU dopme
(dbopMyIMpoBaTh pa3HOIIACHUS, CBOM BO3paKEHMS,

Mp30 npencTaBidaTh Pe3yJAbTATHl PEHICHHUS 3aayd,
AKCIIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA, CAMOCTOSITEILHO
BbIOMpaTh (opMarT BBICTYIUIEHHS C Y4ETOM 3ajad
IIPE3EHTAllMM U OCOOEHHOCTEN ayAUTOpUH;

Mp31 mnoHuMaTh U HCHOJIB30BATH MPEUMYIIECTBA
KOMaHJHOM W MHIUBUAYaJIbHOM paOOThI MpPHU pELICHUU
yueOHBIX  3ajJay, [pPUHUMATh LEJIb COBMECTHOM
JESTENbHOCTH, MJIaHUPOBaTh OPraHU3ALMI0 COBMECTHOM
paboTHI,

Mp32 pacnpenenste BHIBI paloOT, 10roBapUBaThCH,
o0CyXXJaTh TpOIecC M pe3ylabTar padoThl, 0000IIATH
MHEHHUS HECKOJIbKUX JII0IeH;
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Mp33 yuacTBOBaTh B TPYNNOBBIX (opMax pabOThI
(0OcyxneHns, oOMEH MHEHMH, «MO3TOBBIE IITYpPMBD» U
UHbIE),  BBIIOJHATH  CBOI  4YacTb  paboTBl U
KOOPJMHUPOBATh CBOM JEHCTBHS C JAPYTUMH 4ICHaAMHU
KOMaH/Ibl, OI[CHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIWI
OPOAYKT IO c(hOopMyIMPOBAHHBIM
y4aCTHHKaMH B3aHMOJCHCTBYS;

Mp39 cocraBiiaTh IUIaH, AJTOPUTM pELICHUs 3ajayd,

KPUTEPUSIM,

BbIOMpATh crocob pelIeHNs
C Y4YETOM MMEIOIIHUXCS PECYpcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUI C Y4ETOM HOBOMU
uHpopmaruu;

Mp45 oneHuBaTh COOTBETCTBUE pe3yibTaTa LEId U
yCIOBUAM, OOBSICHATH MPUYUHBI JOCTHDKEHUS WM
HEIOCTH)KECHUS PE3YJIbTAaTOB ACATEIbHOCTH, HaXOAWUTH
omnOKy, TaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

Mp46 BianeTs HaBbIKAMU I103HABATEIbHOM pediexcuu
Kak OCO3HaHMUA COBEpLIAEMBIX NENCTBUN 51
MBICIIUTENBHBIX IPOLIECCOB, MX pE3YyIbTATOB, BIAACThH
crioco0amMM CaMOIPOBEPKH, CaMOKOHTPOJIS Ipolecca U
pe3yiabpTaTa pelIeHns MaTeMaTUIeCKOH 3a1a4u;

Mp48 TPYIHOCTH,

BO3HUKHYTBH IIpHU PCHICHUHU 3aJa4l, BHOCUTH KOPPCKTHUBLL

OpCABUACTD KOTOPBIC MOr'yT
B JOCATCIBbHOCT Ha OCHOBE HOBBIX 06CTO${TGJ'II)CTB,

JAHHBIX, HAHJICHHBIX OIMHUOOK, BBISBICHHBIX TPYAHOCTEH.

JUYHOCMHbBlE  PE3YNbTAThI OCBOEHHUSI yueOHOU
MUCHUILIMHEI «MaTteMaThKay:

JIpl  chopMHUpPOBAaHHOCTh  TPAXKIAHCKOW  TTO3HITUH
oOyuaromierocs Kak AKTUBHOTO

U OTBETCTBEHHOIO WIEHAa pPOCCHICKOro oOIIecTBa;
IIPE/ICTABIICHHE 0
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHUH,

MaTEeMaTU4YCCKUX OCHOBax

poLeayp rpaxaaHcKoro olmiecTBa (BHIOOPHI, ONPOCH U
Apyroe);

JIp6  ymeHue B3aMMOAEHCTBOBAaTH C COLUAIBHBIMU
UHCTUTYTaMH B COOTBETCTBUM C HUX QYHKIUSAMH U
Ha3HAYCHHEM;

JIp8 cdhopMUPOBAHHOCTh POCCHUWCKON TpakIaHCKOM
UJICHTUYHOCTH, yYBaXKE€HUs
K IPOUUIOMY M HACTOSIIEMY POCCHUHCKONW MaTeMaTHKH,
LIEHHOCTHOE

K JTOCTHXCHHAM pOCCHfICKPIX MAaTEMATHKOB 1 pOCCHfICKOfI

OTHOLICHHUEC

MaTeMaTH4IeCKOM IIIKOJIBL,

OneHka JHUYHOCTHBIX
pe3yIbTaToB
o0pa3oBaTenbHOI
JeSITENbHOCTH
OCYIIECTBIISICTCS B XOZE
BHCHIHUX

HENepCOHU(PHUIIMPOBAHH

BIX MOHUTOPUHTOBBIX
HUCCIIEIOBAaHUN
Bo BHYTPEHHEM

MOHUTOPUHIE BO3MOXKHA
OllEHKa

cOpMHUPOBAHHOCTH
OTACIIBbHBIX JTUYHOCTHBIX
pe3yJIbTaTOoB,
HPOSIBIISTFOLITX CSI B
COONMIOJIGHUH HOPM U
ImpaBujI IIOBCACHHUA,
HPUHSTHIX B
o0pa3zoBaTenbHON
OpraHM3aluu
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UCTIOJIB30BaHUE 3TUX JOCTM)KEHUH B JpPYrHUX HayKax,
TEXHOJIOTHSIX, cpepax SKOHOMUKH;

JIpll  oco3HaHME AYXOBHBIX LICHHOCTEH POCCHICKOroO
HapoJa;

JIp12 chopMUpOBaHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATHUYECKOTO IOBEJCHMS, CBS3aHHOIO C IPAKTHYECKUM
IPUMEHEHUEM JIOCTUKEHUH HAayKd M JESTeIbHOCTBIO
y4€HOro, OCO3HaHHE JMYHOIO BKJIaJa B IOCTPOEHHUE
YCTONYHUBOT0 OYyIyIIETrO;

JIp1l6 »>creTmueckoe OTHOLIIEHHME K MUDPY, BKIIOYas
ACTETUKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aJa4, pELIeHUH, pacCyk IE€HUH, BOCIPUUMYHBOCTD
K MaTeMaTH4YeCKUM  acleKTaM pa3JIU4HbIX BHUJOB
HCKYCCTBA;

JIp20 c(OPMUPOBAHHOCTh ~ YMEHHUS  IPUMEHSTbH
MaTeMaTHYeCKUe 3HAaHUS B MHTEpecax 370pOBOTO M
OezomacHoro obpasa >KW3HU, OTBETCTBEHHOE OTHOIICHHE
K CBOEMY 3/10pOBBIO (3mopoBoe IIUTaHUE,
cOaMaHCUPOBAaHHBIA  PEXUM  3aHATUH UM OTIbIXa,
peryssipHas pu3nUecKasi aKkTHBHOCTD);

JIp21 (¢wusnyeckoe COBEPIICHCTBOBAHMUE MPU 3aHATHIX
CIIOPTUBHO-03/10pPOBUTEIBHOMN 1€ATEIbHOCTBIO;

JIp23 FOTOBHOCTh K TPYAYy, OCO3HAaHWE LIEHHOCTH
TPYAOTIOOHS;
JIp25§ UHTEpEC K  pasnuyHbIM  cdepam

npoecCUOHANBHON  JEATENIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U e€ MPUIIOKEHUSMH, YMEHHE COBEpIIaTh
OCO3HAHHBIM  BBIOOp  Oymymedt  mpodeccunt U
pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIAHBI;

JIp26 roTOBHOCTH M CIOCOOHOCTH K MaTEeMaTHUYECKOMY
00pa3oBaHMIO ¥ CAMOOOPA30BAaHUIO HA MPOTSHKEHUH BCEH
JKU3HU, TOTOBHOCTh K aKTHBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKUX 33724 MaTeMaTHUECKO HalpaBICeHHOCTH;
JIp27 chopMHUPOBAaHHOCTh HSKOJOTHUYECKOW KYIBTYPHI,
MMOHUMAaHUE BITUSTHUS COITUATBHO-DKOHOMUYECKUX
MPOIIECCOB HAa COCTOSHUE MPUPOAHON U COLMATBHOU
Cpelbl, OCO3HaHUE rJ100aJIbHOT O Xapakrepa
HKOJIOTHYECKUX MPOOJIEeM, OpUEHTalUs Ha MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWM Ui pelieHus 3aqad B 00JacTu
OKpY>Karolleu cpeapl,

JIp28 nnaHupoBaHME TOCTYIKOB M  OLEHKH HX
BO3MOJKHBIX TOCIEACTBHM JIIsI OKPY>KaIOLIeH cpebl;
JIp32 c(hopMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
HAyKM W  OOIIECTBEHHOM TMPaKTUKUA, TOHUMAaHHE
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MaTeMaTUYeCKOW Hayku Kak c]epbl dYeloBeUeCKOou
JACATCIBbHOCTHU, 3TaIlOB eé PasBUTHUA U 3HAYUMOCTHU IJIA
Pa3BUTHUs LMBWIN3ALMH, OBJIAJICHUE SA3bIKOM MaTEMaTUKHU
Y MaTeMaTUYECKOW KYJbTYpOH KaK CPeACTBOM IO3HAHUS
MHpa, T'OTOBHOCTbH OCYIICCTBJIATDH IMPOCKTHYIO )51
MCCJIEI0BATENbCKYIO JIEATENIbHOCTh MHIAMBUIYAIbHO U B

rpymnme.
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