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

1.1 MecTo AMCUMILIMHBI B CTPYKTYpe OCHOBHOI1 Npo(deccHOHAIBHOM

00pa3oBaTeILHOI NPOrPpaMMBbl

Oo6meoOpa3oBarenpHas ITUCHUIUIMHA «MaTemMaTukay sBISeTCS 005S3aTelbHOW YacThiO
0011e00pa3oBaTeNbHOrO MHUKIa 00pa3oBaTesibHON nporpaMmmbl B cootBeTcTBUU ¢ PI'OC COO,
DOOOII u ®IroC CIIO mno cnemuansHoctn 09.02.07 HuHpOpManMoHHBIE CHCTEMBI U
IporpaMMHUpOBaHue (110 OTPACTISIM).

1.2 Heau u 3212494 y4eOHOM QM CIUTIIIUHBI
(dbopMupoBaHHE IIEHTPAIBHBIX MaTeMaTUYeCKUX TOHATUNH  (YUCIIO, BEJIHYMHA,

reomerpuyeckas (Qurypa, mnepeMeHHas, BEpOATHOCTb, (DYHKLHS, MPOU3BOAHASA, HHTErpan),
o0ecreynBamMUX MPEEMCTBEHHOCTh M IEPCIEKTUBHOCTh MaTeMaTHYeCKOro oOpa3oBaHUs
00yJaroIIuXCs;

MOJIBEJIEHNE 00YyJaroUMXcs Ha JOCTYIHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3HU
MaTeMaTHUKHd M OKPYKAIOIIero MHUpa, MOHMMAaHWE MAaTEMaTHKH KaK 4acTh OOIIeH KyJIbTYpbl
YeJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYaIbHBIX U TBOPYECKHX  CIIOCOOHOCTEH  OOy4arommxcs,
MIO3HABATEJILHONW aKTUBHOCTH, MCCIIEIOBATEIILCKUX YMEHHUHM, KpUTHYHOCTH MBIIUICHUS, HHTEpeca
K U3y4EHUIO MaTeMaTHKH;

(hopmupoBanre GyHKIMOHATLHOW MaTEMaTHUECKON I'PaMOTHOCTH: YMEHUS pacliO3HaBaTh
MaTeMaTHYECKUE ACTIEKTHI B PEATbHbIX )KU3HEHHBIX CUTYALUAX U IIPH U3YUEHUH IPYTUX YIEOHBIX
IPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEH W 3aKOHOMEpHOCTeH, (GopMynupoBaTh HX Ha S3bIKE
MaTeMaTHK{ U CO37aBaThb MaTeMaTHUYE€CKHE MOJEIH, MPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKHi
ammapar sl peuleHUs MPaKTUKO-OPUEHTUPOBAHHBIX 33/a4, MHTEPIPETUPOBATh U OLICHUBATh
HOJTY4YEHHBIE PE3YJIbTaThlI.

1.3 Ili1anupyembie pe3yJbTaThl OCBOCHUS Y4eOHOM M CHUIIUHBI

. JIMYHOCTHBIE

JIpl cdopmMupoBaHHOCTh TPAKIAHCKOW TO3UIMH OOYyYaromIerocss Kak aKTUBHOTO
U OTBETCTBEHHOI'0 WJIEHAa POCCHICKOro o0IIecTBa; MPEeACTaBIEHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIenyp TpakIaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI U IPYToE);

.Hp6 YMCHUC BBaHMOHCﬁCTBOBaTB C ColMaJIbHBIMU MHCTUTYTaAaMH B COOTBCTCTBUH C UX
(GYHKIUSAMHE 1 Ha3HAUCHUEM;

JIp8 cdhopMHpPOBAaHHOCTP POCCHUHCKOW TpakIaHCKOW HWACHTUYHOCTH, YBaKEHUS
K T[pOIUIOMYy W  HACTOSALIEMY POCCHUMCKOM  MAaT€MaTHKH, LIEHHOCTHOE OTHOLIEHUE
K JOCTHKEHMSIM POCCUHCKMX MaTeMaTHKOB U POCCHUHCKOM MaTeMaTW4yecKOW UIKOIbI,
WCIIOJIb30BAHUE 3TUX JIOCTHXKEHUH B IPYTUX HAYKaX, TEXHOIOTHSX, Chepax 3KOHOMUKH;

JIp11l oco3HaHuE NyXOBHBIX IEHHOCTEN POCCUICKOr0 Hapo/a;

JIp12 chopMupoBaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOI0 IOBEICHHUSI, CBSI3aHHOT O
C IPAKTUYECKUM IPUMEHEHHEM JOCTHMIKEHUNW HAyKH M JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJIa B IOCTPOEHHE YCTOMYUBOIO OYAYIIETro;



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

JIp20 chopmMupoBaHHOCTE YMEHHUSI MPUMEHITh MaTeMaTHYECKHWE 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 coBeplIEHCTBOBAHME NPU 3aHATHUAX CHOPTUBHO-03J0POBUTEIBHON
NeSITETbHOCTHIO;

JIp23 rOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH TPYAOIIO0NS;

JIp25 wuHTepec K pa3znuuyHbIM chepaM MpodhecCHOHAIBHON eSTeTbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOM U e€ MPUIIOKEHUSIMH, YMEHUE COBEPIIIATH OCO3HAHHBIN BbIOOp Oynyiel nmpodeccuu
U PEeaJIn30BbIBATH COOCTBEHHBIE KU3HEHHBIE IIJIaHbl;

JIp26 roToBHOCTH M  CIOCOOHOCTH K  MaTreMaTHYECKOMY OOpa3OBaHHIO U
caM000pa30BaHUIO Ha MPOTSHKEHUHU BCEH YKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
MPaKTUYECKUX 3a7a4 MaTEMaTHUECKOI HalpaBIECHHOCTH;

JIp27 chopMupOBaHHOCTH YKOJIOTHUECKON KYIbTYphl, IOHUMAHKUE BIUSHUS COIHAIBHO-
SKOHOMUYECKUX IMPOILECCOB Ha COCTOSIHHE MPHUPOJHOM M COLMAIBHOW Cpebl, OCO3HAHUE
TJI00aJTEHOTO XapaKTepa KOJIOTMYECKUX MPOoOIeM, OpHEeHTAIUS Ha TPIMEHEHHE MaTeMaTHd eCKUX
3HaHUH JUI peleHus 3aa4d B 00J1aCTU OKpYKaroIlen cpepbl,

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

JIp 32 chopmMHpOBaHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKU M OOLIECTBEHHOW MPAKTHKH, MOHMMAHHUE MAaTeMaTH4YeCKOW HayKHu Kak cgepbl
YeJI0OBEUYECKON JESITEIbHOCTH, ITAOB €€ Pa3BUTUS U 3HAYUMOCTH Ui Pa3BUTHS LIMBWIN3ALNU,
OBIIAJICHHE SI3BIKOM MAaTEMaTHKU U MaTEMaTHUeCKON KYJIbTYypOil KaK CpEJCTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO U HCCIIEIOBATENIBbCKYIO AEATEIbHOCTh HMHIMBUIYaIbHO U
B IpyIIIIE.

. MeTanpeIMeTHbIe

Mp2 BBISBIIATH U XapaKTEPU30BaTh CYILIECTBEHHBIEC MPU3HAKN MaTEMAaTUYECKUX O0BEKTOB,
MOHSITHIA, OTHOIICHWH MEXIy TMOHSATUSMHU, (QOPMYIHPOBATH  OINPEACICHUS IOHSATHH,
yCTaHABIMBATh CYIIECTBEHHBI MpPH3HAK KIacCU(UKALUUA, OCHOBAaHUS Il OOOOLIEeHUS U
CpPaBHEHHUS, KpUTEPUH MTPOBOIMMOr0 aHAIN3a;

Mp3 BocnipuHHMATh, (POPMYITHPOBATH U MMPEOOPA3OBBIBATE CYKIACHUS: YTBEPAUTEIbHbIC U
OTpULIATeNbHbIE, €AMHUYHBIC, YACTHBIC U OOLIHE, YCIOBHBIE;

Mp4 BbBISBIAT, MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U IPOTUBOpPEUHS 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 aHAJOTUU; MPOBOAUTH
CaMOCTOSITENIbHO J0Ka3aTelbCTBA MaTEMaTUUYECKUX YTBEP)KJIEHUH (IIpsIMbIE U OT MPOTHUBHOIO),
BBICTpaBaTh apTryMEHTAIMIO, MPHUBOIUTH TPHUMEPHl U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY)KIEHHS M BBIBOJbI; BRIOMPATh Ccr1oco0 peleHus yueOHoU 3a1auu (CpaBHUBATH
HECKOJIbKO BaPHAHTOB pEIEHUs, BEIOMPATh Hanbolee MOAXOIAIMNN C YIETOM CaMOCTOSTEIbHO
BBIJICJICHHBIX KPUTEPUEB).



Mp7 wucnonb3oBaTh BONPOCH Kak HWCCIEAOBATENILCKUH HWHCTPYMEHT IO3HAHUS,
(bopMynHupoBaTh BOIPOCH!, (PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, YCTaHABIMBATH HICKOMOE
JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOO MO3ULIMIO, MHEHHE;

Mp8 1poBOOUTH CaMOCTOSITENBHO CIUIAHMPOBAHHBIM OSKCIIEPUMEHT, HCCIICAOBAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBIECHUS, MPOLECCa, BHIBICHUIO
3aBUCUMOCTEH MEX]ly 00BEKTaMH, SIBJICHUSMH, ITPOL[ECCAMHU;

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

Mp19 1nporHo3upoBaTh BO3MOXHOE pa3BUTHUE IIpolecca, a TakKKe BbLABUTAThH
MIPETONIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Mp21 BbIBIATE 1eUIUTHI HH(DOPMALIUHY, TaHHBIX, HEOOXOJUMBIX JJIs1 OTBETA Ha BOIPOC
W I8 pelieHus 3a7adyd; BBIOMpaTh HMH(DOPMAIMIO M3 HMCTOYHUKOB PA3IMYHBIX THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(POPMALIUIO PA3IMYHBIX BUIOB U
(dhopMm npeacTaBICHUS;

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

Mp23 onenuBaTh HaAEKHOCT, MHMOPMAITUU TIO CAMOCTOSITENIEHO CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

Mp28 BocnpuHMMaTh M (POPMYJIHMPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMH
U LensMU OOIIEeHUs, SICHO, TOYHO, I'PAaMOTHO BBIPaXaTb CBOIO TOUYKY 3PEHHS B YCTHBIX
YW THCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS MO XOAY pEHICHUs 3aJadd, KOMMEHTHPOBATh
MOJIyYEeHHBINH pe3yibTarT;

Mp29 B xoae oOCyXJIeHHs 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJeMbl, pelraeMoi 3aJayd; BbBICKa3blBaTh WJCH, HAICJIEHHBIE HA TIIOMCK pELICHHUS,
COIOCTABJIATh CBOU CYXKIEHHS C CYXJICHHSIMU APYrMX YJacTHUKOB Juaiora, oOHapyKuUBaTh
pasnuure U CXOJCTBO MO3MIMH, B KOPpPEeKTHOH (opMme (HhopMyaupoBaTh pa3HOIAcHs, CBOU
BO3paKEHUS;

Mp30 npeactaBisTh pe3ylibTaThl pEIISHHs 3aJadd, SKCIEPUMEHTa, MCCIIEJOBaHUS,
IIPOEKTA, CaMOCTOATENbHO BbIOMpaTh (hopMaT BBICTYIUIEHHS € Y4ETOM 3a/ad MPE3EHTALUU U
0cOOEHHOCTEW ayJUTOPUH;

Mp31 noHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUAYaIbHON paboThI
IIpU pElIeHUH Yy4eOHBIX 3ajady, MPUHHUMATh I€JIb COBMECTHOH JESITEIbHOCTH, IJIAHUPOBATh
OpraHU3alMI0 COBMECTHON paldoTHI;

Mp32 pacnpenensate Buibl paboT, 10roBapuBaThCs, 00CYKAAaTh MPOLECC U PE3ysbTaT
paboThI, 00001IaTF MHEHHUSI HECKOJIBKUX JIFO/ICH;

Mp33 yuacTBOBaTh B TpYNNHOBHIX (hopmax paboTel (0OCyXIeHHs, OOMEH MHEHHH,
«MO3TOBBIE HITYPMbI» W HHBIE), BBIIOJIHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATh CBOU
JEUCTBUSA C IPYTUMH YJI€HaMU KOMaH/bl, OLIEHUBATh KAUYECTBO CBOET0 BKJIaa B OOIIMN MIPOAYKT
0 KPUTEPHSIM, COPMYITHUPOBAHHBIM yYaCTHUKAMH B3aUMOICHCTBUS,

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



Mp45 oneHuBaTh COOTBETCTBHE pPE3yJbTaTa LEIM U YCIOBUSIM, OOBSCHATH NMPUUMHBI
JOCTHIKEHHSI UM HEAOCTUIKEHHUS PE3YNIbTAaTOB AEITEIbHOCTH, HAXOJUTh OLUIMOKY, 1aBaTh OLIEHKY
pUOOPETEHHOMY OIBITY;

Mp46 BraseTs HaBBIKAMH TO3HABATENILHOW PE(ICKCHH KaKk OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3yJbTAaTOB, BIaJeTh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yJibTaTa pelleHns MaTeMaTHUeCKON 3ajauu;

Mp48 npenBuaeTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NpPH PEIICHWU 3a]auH,
BHOCUTH KOPPEKTHBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HalJICHHBIX
OUIMOOK, BBISIBJIEHHBIX TPYAHOCTEH.

. npeaAMeTHbIe

IIpl BnazeHue MeToJaMM JI0KA3aTENbCTB, AJTOPUTMAMM pEIIECHHs 3a/1ad; yMEHHe
(GopMynHpOBaTh OIPEEIICHHs, AKCHOMBI U TEOPEMBI, IPUMEHSATh UX, IPOBOIUTH J1OKa3aTEIIbHbIE
paccyKJIeHHUs B XOJI€ pPEIICHUS 3a/1a4;

IIp2 ymeHue omnepupoBaTh MOHATHAMHU: CTENEHb 4YMCIA, JOrapudm uucia; yMmeHHe
BBIMOJIHATh BBIYMCICHHE 3HAYEHUH U 1IpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHAMU U
norapudmamu, npeodpa3zoBaHus APOOHO-PALNOHATHHBIX BEIPAKCHUH;

IIp3 ymeHnue  onepupoBaTh  MOHATHSAMHU:  pAlMOHANbHBIE,  HPPALMOHAIIBHBIE,
MOKa3aTebHble, CTENEHHble, JIorapuMUYecKue, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

IIp4 ymeHue onepupoBaThb MOHATUAMHU: (YHKLHUS, HENpepblBHas  (QyHKIUS,
IIPOM3BOJHASI, TEPBOOOpa3Has, ONpPEICICHHBI HHTErpajg; yMEHUE HaXOAUTh IPOU3BOJHBIE
AJIEMEHTAPHBIX (DYHKIMHA, UCIIONB3YS CIPaBOYHBIE MAaTepHaibl; MCCIENOBATh B IMPOCTEUIINX
ciydasx QyHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HAaNOOJIBIINE U HAUMEHBIINE 3HaYeHUS (PYHKIH;
CTPOUTh Tpa(UKM MHOTIOYJICHOB C HCIONb30BAHMEM almapara MaTeMaTHYeCKOro aHalu3a;
NPUMEHSATh TPOM3BOAHYIO TPU PEIICHMHM 33Jad Ha JBIDKEHHE;, peliath IMPaKTHKO-
OpPMEHTUPOBAHHBIE 3aJaud Ha HauOOJbLIME M HAaMMEHBIINE 3HAUYEHUS, Ha HAXOXICHUE IYTH,
CKOPOCTH U YCKOPEHHUS;

IIpS ymenue omepupoBaTh MOHATUSMHU: palMOHATIbHAs (YHKIHWSA, IOKa3aTeIbHAas
¢byHKUUs, cTeneHHas (QyHKUus, jJorapupmuueckas QpyHKIMs, TpUTOHOMETpUdeckue (yHKLUH,
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 JKU3HU; BhIpakaTh (popMylaMH 3aBUCUMOCTH MEX/1y BEJIMUYNHAMM;

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 (MHAHCAMHU); COCTABIATH BBIPAKEHMS, YpPaBHEHMS,
HEpaBEHCTBA M UX CUCTEMBI 110 YCIIOBHIO 331a4H, UCCIIEJ0BATh IIOYYEHHOE PEILIEHHE U OLIEHUBATh
MPaBIONOI00HOCTh PE3yJIbTATOB;

IIp7 ymeHue onepupoBaTh MOHATUSAMH: CcpelHee apU(pMETHUYEeCKoe, MeauaHa,
HauOoJbIlIee U HAMMEHbIIIEE 3HAUEHUS, pa3Max, TUCIIEPCHs], CTAHAAPTHOE OTKJIOHEHHE YUCIIOBOIO
Habopa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH HH(OPMAIIHIO, TPEIICTABICHHYIO B TAOIUIaX, HA
JMarpammax, rpagukax, OTpa’karollyro CBOMCTBA peabHBIX MPOLIECCOB U SBJICHUI; TPEJICTABIIATh
WH(POPMAIIMIO C MTOMOIIBI0 TAOIHI] ¥ AWArpamMM; HCCIIEOBATh CTATUCTHYECKUE JaHHBIC, B TOM
qHcie ¢ MPUMEHEHNEM Irpa)uIecKUX METOI0B U DJIEKTPOHHBIX CPEICTB;

IIp8 ymeHue omepupoBaTh MOHATHAMHU: CIy4allHBIH ONBIT M CllydailHOe COOBITHE,
BEPOSITHOCTh CIIY4allHOTO COOBITHS; YMEHHE BBIUHCISATH BEPOSTHOCTh C HCIOIB30BAHUEM



rpaduyecKkux METOJ0B; HPUMEHATH (OPMYJbl CIOKEHHS M YMHOXEHUS BEpOSTHOCTEH,
KOMOMHATOpHBbIE (QaKkThl U (POPMYJIBI MPH PELICHUU 3a]ay; OLEHUBATh BEPOSTHOCTH PEalbHbIX
COOBITUI; 3HAKOMCTBO CO CIIy4aliHBIMH BEIMYMHAMH; YMEHUE MPUBOIUTE MIPUMEPHI MPOSIBICHUS
3aKOHa OOJBIINX YHCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

IIp9 ymeHue omepupoBaTh MOHATHSAMM: TOYKA, IpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPAHHBIHN yroJ1, CKPEIUBAIOLIUECS IPSAMbIE, 1apaLIeIbHOCTh U IEPIEHIUKYISIPHOCTD MPSIMBIX
U IUJIOCKOCTEM, Yroia MeXay HpsIMbIMHU, Yrojl MEXIY MpSMOM M IUIOCKOCTBIO, Yroll MEXIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH /10 INIOCKOCTH, PACCTOSHUE MEXY MPSMBIMH, PACCTOSIHHUE
MEXy TUIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh MPU PEIICHUH 3a]1a4 U3ydeHHbIE (PaKThl U TEOPEMBbI
IJIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOIIETO MUPA;

IIp10 ymeHue onepupoBaTh NOHATHSIMH: MHOTOTPAaHHUK, CEUEHHE MHOTOTPaHHUKA, KYO,
napajuiefienunes, npusma, nupamuia, Gurypa u moBepXHOCTh BpallleHUs, WIHH]IP, KOHYC, 11ap,
cdepa, cedeHus: (GUTypbl BpalleHUs, IJIOCKOCTh, Kacaromascs cgepsl, IMIMHApa, KOHYca,
IUTOIAAb TTOBEPXHOCTH MUPAMUbI, TPU3MBbI, KOHYCA, IMIMH/PA, MJIOMAAL chephl, 00beM Kyda,
MPSIMOYTOJIBHOT'O NapajUiesienuneaa, TupamMuabl, MpU3Mbl, MWIMHAPA, KOHYCa, I1apa; yMEHUE
n300pakaTh MHOTOTPAaHHMKH M TTOBEPXHOCTH BpAIICHUS, WX CEUCHHS OT PYKH, C TIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CpPEJCTB; YMEHHE paclo3HAaBaTb CUMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IIPABUIIBHBIE MHOT OIPAHHHKU;

IIp11 ymeHue onepupoBaTh MOHATUSAMU: IBUKEHUE B IPOCTPAHCTBE, 10A00HBIE PUTYPbI
B IIPOCTPAHCTBE; HCIOJIb30BATH OTHOIIEHHE IJIOUIA/Ieil MOBEPXHOCTEH M 0OBEMOB IMOAOOHBIX
(buryp npu penieHuu 3aaadg;

IIp12 ymeHue BBIYUCIATH TEOMETPUUYECKUE BEIMYMHBI (JUIMHA, YTOJ, IJIOMIA/lb, 00bEM,
IUTIOIA/Ab TOBEPXHOCTH ), UCIIONb3Ys U3yUYEHHbIE (POPMYIIBI U METO/IBI;

IIp13 ymeHue omnepupoBaTh MOHATHSAMHU: NPSMOYroOjbHas CUCTEMa KOOPIWHAT,
KOOpJMHAThl TOYKU, BEKTOpP, KOOPJAMHATHI BEKTOPA, CKAIIPHOE IMPOU3BEICHME, YOI MEXKAY
BEKTOpaMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpPA Ha YHUCIO; HAXOJUTh C MOMOILBIO
M3Y4YEeHHBIX (DOPMYII KOOpIUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKY ABYMS TOUKAMU;

IIp14 ymeHue BBIOMpATH TMOAXOMSAIIMA W3YYCHHBIM METOJ I PEIICHHS 3aadu,
pacro3HaBaTh MaTeMaThdyeckue (akTbl U MaTeMaTHYeCKUe MOJeIM B TPUPOAHBIX U
OOIIIECTBEHHBIX SBJICHMUSIX, B HCKYCCTBE, yMEHHE IMPUBOAUTH MPUMEPhl MaTeMaTUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAYKH.

IIp1S ymenue onepupoBaTh NOHATHIMMU: ONPEAEIECHUE, aKCUOMA, TEOpEMa, CIEACTBUE,
CBOICTBO, IPHU3HAK, JOKA3aTeIbCTBO, PAaBHOCUIbLHBIE (OPMYIHPOBKU; YMEHUE (HOPMYIHPOBAThH
oOpaTHOE W TPOTHUBOMOJIOKHOE YTBEpXKIEHUE, TPHUBOAUTH MPHUMEPHl U KOHTPIPHUMEPHI,
HCII0JIb30BaTh METOJ MaTEMaTUUECKON MHIYKIIMH; IPOBOJUTH JOKA3aTEJIbHbBIE PACCYKICHUS IIPU
peuIeHny 3a]1a4, OLEHUBATh JIOTHYECKYIO IPABUIIBHOCTD PaCCyKICHUN;

IIp16 ymeHue onepupoBaTh MOHATUSMHU: MHOXKECTBO, IOJAMHOXKECTBO, ONEPALIMU HaJ
MHOKECTBAMH; YMEHHE MCIONb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar Jyuisi ONHUCAHUs
peasIbHBIX MPOLIECCOB U SIBICHUW M MPHU PEIICHUH 3aJady, B TOM YHCIE U3 JAPYrUX y4eOHBIX
MIPEIMETOB;

IIp17 ymeHnue onepupoBaTh NOHATHAMMU: Tpad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IJIOCKOCTH; YMEHHUE 3aJaBaThb U OMNKCHIBATh Tpadbl pa3IMUHbIMH CIIOCOOaMH; HCIOIb30BaTh
rpadbl IpU PELICHNH 33/1a4;

IIp18 ymeHue cBOOOIHO ONMEPUPOBATH MOHATUSAMM: COYETaHHE, MEPECTAHOBKA, YHUCIIO
COYETaHM, YHCIIO MTepecTaHOBOK; OMHOM HbI0TOHA; yMeHUe puMeHsITh KOMOMHATOPHBIE (DaKThI
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Y pacCyXIICHHUs JUIs PEeIICHHS 3a/1a4;

IIp19 ymeHnue onepupoBaTh MOHATHUAMM: HATYPaTbHOE YUCIIO, LIE€T0€ YUCIO, OCTATOK I10
MOJyJII0, pallMOHAJIBHOE YUCIIO, UPPALMOHAIBHOE YHUCI0, MHOXKECTBA HATYpAlbHBIX, LEJbIX,
palMOHATIBHBIX, JCUCTBUTENBHBIX YHCET, YMEHHE HCIONb30BaTh TPU3HAKUA JEITUMOCTH,
HaUMEHBUINH OOLIHI 1eNUTeNb U HAaMMEHblIee 001ee KpaTHoe, anroput™ EBkiuaa npu perenuu
3ajJja4y; 3HAKOMCTBO C Pa3JIM4YHBIMU O3ULIMOHHBIMU CUCTEMAaMH CUMCIICHMS,;

IIp20 ymeHue cBOOOJHO ONEPUPOBATH MOHATUSMU: CTENEHb C LIEJIBIM IOKa3aTelleM,
KOpEHb HATypaJlbHOW CTENEHH, CTENeHb C palUOHAIbHBIM IIOKa3aTeleM, CTeHeHb C
JIeWCTBUTENBHBIM (BELIECTBEHHBIM) MTOKA3aTeseM, JIorapudM 4ucia, CHHYC, KOCUHYC ¥ TaHT'€HC
MIPOM3BOJIBLHOTO YNCIIA;

IIp21 ymeHue onepupoBaTh MOHATHIMU: TOKAECTBO, TOKJIECTBEHHOE MTpeoOpa3oBaHue,
ypaBHEHHE, HEpaBEHCTBO, CHCTEMa YPABHEHUN U HEPAaBEHCTB, PaBHOCHJIBHOCTb YpPaBHEHMH,
HEpaBEHCTB M CHUCTEM, pAalHMOHAJbHBIC, WPPAIMOHANBHBIC, IOKAa3aTeJIbHbIC, CTEICHHBIC,
aorapuMuyecKre, TPUrOHOMETPUUYECKIE YPaBHEHUS, HEPABEHCTBA M CUCTEMbI; YMEHUE pPEIIaTh
YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C MOMOLIbIO PA3JIMYHBIX MPUEMOB; pEIIaTh ypaBHEHHUS,
HEPaBEHCTBA M CUCTEMBI C TTApaMETPOM; IIPUMEHATh yPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peleHust MaTeMaTHYeCKUX 3a/1a4 U 337a4 U3 pa3InyHbIX o0nacTeil HayKu U pealbHOM KU3HU;

IIp22 ymeHue CBOOOAHO OMEPHPOBATH TMOHATUAMH: Tpaduk QGyHKIUHA, oOpaTHas
GbyHKIMSA, KOMIO3UIUSA (YHKUWN, JUHEHHass (QYHKUWs, KBajpaTHyHas (YHKLHWS, CTETIeHHAas
¢GyHKIMs ¢ IeablM  T0Ka3aTeneM, — TPUTOHOMETpuuyeckue  (QyHKIUH,  OOpaTHbIE
TPUTOHOMETpUYECKHe (PYHKIMY, TOKa3aTenbHas 1 jorapudmudeckas GQyHKIUN; YMEHUE CTPOUTh
rpaduky (QyHKIWH, BBITOIHATH MpeoOpazoBaHus rpadukoB (yHKIHN; YMEHHE HCIIOIB30BaTh
rpaduku GYyHKUUH A1 U3y4EHMs MPOLECCOB U 3aBUCHUMOCTEH MPH PEIICHUH 33a/a4 U3 JAPYTrux
y4eOHBIX MpPEIMETOB U U3 pEalbHOW JKU3HU; BbIpaXaTb (OPMYIaMU 3aBUCHUMOCTU MEXAY
BEJIMYMHAMU; YMEHUE CBOOOHO OMEPUPOBATH MOHITHIMU: YETHOCTh (DYHKINH, TIEPHOANIHOCTD
(GyHKLIMU, OrpaHMYEHHOCTh (YHKLMH, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (QYHKIUH,
HauOomblllee M HAaUMEHbIEe 3HAueHWs (QYHKIMM Ha MPOMEXKYTKE; yMEHHE IPOBOAUTH
UcclieIoBaHne (PYHKIMHU; YMEHUE MCIOJIb30BaTh CBOMCTBA U rpaduku (yHKUUN U pemieHus
ypaBHEHUH, HEpaBEHCTB M 3aJay ¢ IapamMeTpamy; U300pakaTh Ha KOOPAMHATHOW IIOCKOCTH
MHOYKECTBA PEIICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM;

IIp23 ymenue  CBOOOJHO  OMEPUPOBATh  TOHATHAMH:  IIOCIEIAOBATEIHHOCTH,
apupMeTnyeckas Iporpeccus, TIeoMeTpuyecKkass Mporpeccus, OeCKOHeYyHO YyObIBarolias
reoMeTpHUecKasi Iporpeccus; yMEeHUe 3aJaBaTh MOCIEA0BATEIbHOCTH, B TOM YHCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (HOpMYIT;

IIp24 ymenue omnepupoBaTh MOHATUSMHU: HEHNPEPBIBHOCTh (DYHKIUH, ACHUMIITOTHI
rpadguka GyHKIMU, TIEpBasi U BTOpask MPOM3BOHAs (YHKIIMU, T€OMETPUUECKHN U (PU3NUECKUIA
CMBICIT IPOU3BOIHOM, TIEpBOOOpa3Hasi, ONpeaesIeHHBI HHTETpall; YMEHUE HAXOAUTh aCHMIITOTHI
rpadpuka (QYHKIMHM; yMEHHE BBIUUCIATH IMPOU3BOIHBIE CYMMBI, NPOU3BEICHMS, YACTHOTO M
KOMIIO3UIIMN (DYHKIMI, HaXOAWUTh YypaBHEHHME KacaTelbHOM K rpaduky (yHKIMM; yMEHUE
WCTIONB30BaTh MPOM3BOIHYIO JUIS HCCIEAOBAHHS (YHKUWH, AT HAXOXKACHUS HAMITyYIIero
peleHns B MPUKIIAJHBIX, B TOM YHCIIE COLHATbHO-I)KOHOMMUYECKUX M (PU3NYECKUX 3ajayax, JUis
OTpEIeNIEeHUs] CKOPOCTH W YCKOPEHHS;, HAXOIUTh IUIOMAAM W OOBEMBI (QUTYp C IMOMOIIBIO
WHTETpaja; MNPUBOJUTH TNPUMEPHl MATEeMaTHYECKOTO  MOJCIMPOBAHUS C  TOMOIIBIO
g depeHInaIbHbIX YPAaBHEHHUI;

IIp25 ymeHue onepupoBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIO, CONPSIKEHHBIE



KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMILIEKCHOrO uncia, popma 3anucyu KOMIUIEKCHBIX
gyucen (reoMeTpuuecKkasi, TPUTOHOMETpHYEcKass W anredpanyeckas); yMeTb IPOU3BOAUTH
apudmernyeckue NEHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMU; MPUBOAUTH MPUMEPHI UCIIOJIb30BAHUS
KOMILJICKCHBIX YHCET;

IIp26 ymenue cBOOOAHO ONEPUPOBATH MMOHATUSAMHU: CpeIHEE apUPMeTHYecKoe,
MeAMaHa, HauOosblliee U HauMEHbIIIee 3HaUeHus1, pa3Max, JUCIIEPCHUsl, CTAHIaPTHOE OTKIIOHEHHE
JUIS OIMCAHUSI YUCIIOBBIX JAHHBIX; YMEHHE UCCIIE10BaTh CTATUCTUUECKHUE JAaHHBIE, B TOM YHCJIE C
NpPUMEHEHHEM TIpadUUecKuX METONOB M D3JEKTPOHHBIX CPEICTB; IpaduyecKu HCCIel0BaTh
COBMECTHbIE HaOIIOICHUS C TIOMOIIBIO TMarpaMM pPacCeMBaHUs U JTMHEHHOMN perpeccui;

IIp27 ymeHwe HAXOIUTh BEPOSTHOCTH COOBITHH C HCHOIB30BAHUEM TIpadUUeCKUX
METO/IOB; MPUMEHSTh JJsl pelieHus 3a1ad (GOopMysbl CIOXKEHHUS U YMHOXEHHsSI BEpOSTHOCTEM,
dbopmyny momHOW BeposiTHOcTH, (Gopmyny bepnymm, xkomOuHatopHbie (GakThl U (HOpMyIIbI;
OLICHMBATh BEPOSTHOCTH PEAJbHBIX COOBITHH; YMEHHE OINEpHUPOBATH MOHATHIMHU: CIydaiiHas
BEJIMYUHA, pACHpeleiICHUE BEpPOATHOCTEH, MaTreMaTHYeckoe OXHMJaHHWe, JUCIepCcus |
CTaH/IapTHOE OTKJIOHEHHE CIIy4allHON BENWYMHBI, (YHKIMH pacnpefeseHus U IUIOTHOCTH
PaBHOMEPHOTr'0, IOKA3aTEJbHOIO M HOPMAJbHOIO pacHpelesieHui; yMEHHE HCIOIb30BaTh
CBOMCTBa M3YYEHHBIX paclpeaeieHuil Al pelIeHus 3a/1ad; 3HAKOMCTBO C MOHSATHSAMHU: 3aKOH
OONBIIMX YHCEN, METOAbl BBIOOPOUYHBIX HCCIEAOBAaHUM; YMEHHE TMPUBOAUTH MPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIIINX YMCeNT B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSAX;

IIp28 ymenue CBOOOJHO ONEPUPOBATH MOHATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKMH YIroJI, JABYTPAHHBIM yroji, TPEXTPaHHbIA yrod,
IepeceKaroImecs, MapauielbHble M CKpPEUIMBAIOUIMECS IMpsMble, MapayIeIbHOCTh U
NEPIEHANKYIIAPHOCTD MPSAMBIX U IUIOCKOCTEH, yroi MEXIy MPsIMBIMH, YroJl MEXAY MNpsMOi u
IJIOCKOCTBIO, YIOJl MKy IJIOCKOCTSIMU; YMEHHE UCIIONb30BaTh IPU PEIICHUH 33]]a4 U3YUECHHbIE
(axTBl ¥ TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLICHUBATH pa3Mepbl 0OBEKTOB B OKPY)KAIOIIEM MHPE;
YMEHHE OINEpPUPOBATh MOHATUSMHU: MHOTOTPAHHUK, CEYEHHWE MHOTOTPAHHMKA, MPABUIbHBIN
MHOTOTpaHHUK, MpU3Ma, Nupamuaa, Gurypa u MoBepXHOCTh BpallleHUs, HWIHHJpP, KOHYC, HIap,
chepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHUS KOHyCca W IMHMIMHIpPA, Mapajule]bHBIE OCH WU
OCHOBAHHUIO, CEYEHME Ilapa, IUIOCKOCThb, Kacaromasics chepbl, LHUIMHIpPA, KOHYCa; yMEHUe
CTPOUTHb CEYEHHWE MHOIOIPAaHHHKA, H300pakaTh MHOIOIPAHHUKH, (GUIYpbl U TOBEPXHOCTH
BpAIIICHUS, UX CEUCHHUS, B TOM YHCIE C TIOMOIIbIO IEKTPOHHBIX CPEICTB; YMEHHE NMPHUMEHSTh
CBOMCTBa r€OMETPUYECKUX (UTYp, CAMOCTOSTENHHO (hOPMYIUPOBATh ONPEAEICHUS U3Yy4aeMbIX
¢buryp, BBIIBUTAaTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX FEOMETPUUECKUX (DUTYP, 0OOCHOBBIBATD
WIM ONpPOBEPrarh WX; yMEHHE MPOBOAUTH KIACCH(PUKALNIO (UTYp MO pa3IHMYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOMMBIE JIOTOJTHUTEIbHbBIE TOCTPOCHHUS;

IIp29 ymeHue cBOOOIHO ONMEPUPOBATH MOHATHUAMHU: TUIOIIAAL (PUTYPHI, 00BEM (PUTYPHI,
BEJIMYMHA yIJIa, PACCTOSHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMU, PACCTOSIHHUE
MEXY MIOCKOCTSIMH, IUIOIAAb c(hepbl, IUIOMAAb MOBEPXHOCTU MHUPAMM[IbI, MPU3MBI, KOHYCA,
HWINHApa, 00beM Ky0a, MPsIMOYTOJIbHOIO Mapajuieenurnesia, MupaMuabl, TPU3MBbL, IMIHHIPA,
KOHYca, I1apa; yMEHUE HaXOIUTh OTHOIICHHE 00BEMOB MOT00HBIX (DUTYD;

IIp30 ymenue cBOOOHO ONEPUPOBATH MOHATUSAMU: IBH)KEHUE, TApaJuIeIbHbIN epeHoc,
CUMMETpHSl Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHue MoA00Us, M0J00HbIE
(burypsl; yMeHHe pacro3HaBaTh paBHbBIE U IIOA0OHBIE PUTYPHI, B TOM YHCJIE B IPUPOJIE, HICKYCCTBE,
apXUTEKType; YMEHHUE HCIOJIb30BaTh N'€OMETPUUECKUE OTHOIICHUS, HAXOJUTh F€OMETPHUYECKUe
BEJIMYMHBI (JIIMHA, YTOJl, IUIoIa/(b, 00BEM) MPHU PELIEHUH 3a]1a4 U3 APYruX y4eOHbIX MPEeIMETOB
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U U3 peaJbHOM JKU3HU;

IIp31 ymenue CcBOOOJHO ONEPUPOBATH MOHATUSAMH: MPSAMOYrojbHAasg CHCTEMa
KOOpJMHAT, BEKTOP, KOOPIMHATBI TOUKH, KOOPIUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha 4YHCIIO, pa3jOoKEHUE BEKTOpa IO 0a3ucCy, CKaJsIpHOE IPOU3BEIEHUE, BEKTOPHOE
IIPOU3BENICHUE, YIOJl MEXAY BEKTOpaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIN
METOJ [yl peleHHs] TeOMETPUYECKUX 3aad U 3a]1a4 IPYTux y4eOHbIX IIPEIMETOB; OEPUPOBATH
MOHATUSIMM: MaTpula 2 X 2 u 3 X 3, onpelaesnuTenb MaTpullbl, F€OMETPUUYECKUN CMBICI
OIPENETUTENS;

IIp32 ymeHue MOAENIMPOBATH PEAIBHBIC CUTYallMd Ha SI3bIKE MAaTEMATHUKH; COCTaBIIAThH
BBIPQXECHMSI, ypaBHEHHS, HEPABEHCTBA M HX CUCTEMBI [0 YCIOBHUIO 3a/a4yM, HUCCIIE0BaTh
MIOCTPOEHHBIE MOJIENIM C MCIIOJIb30BAaHUEM ammapara aiareopbl, HHTEPIPETUPOBATh MOTy4EHHBIN
pe3yJabTaT; CTPOUTh MATEMATUYECKUE MOJEIIN C TIOMOLIBI0 T€OMETPUYECKUX IOHATUI U BEJINYMH,
pelarb CBSI3aHHbIE C HHUMHU MPAaKTUYECKUE 3aJayd; COCTAaBIISITh BEPOATHOCTHYIO MOJEIb U
UHTEPIPETUPOBATh IIOJYYEHHBIN pe3yiapTaT; pelarb MpUKIaJHbIE 3aJadyd  CpPEICTBaAMH
MaTEeMaTHYECKOro aHaJIu3a, B TOM YHUCIIE COLIMATIbHO-I)KOHOMHUYECKOI0 U (PU3MUECKOr0 XapaKTepa;

IIp33 ymenue BHIOMPATH MOAXOMANIAN METOA [UIS PEIICHHS 3a7aud; MOHUMAaHHUE
3HaYMMOCTHM MAaTeMaTUKU B M3YYEHHUU IMPHUPOJHBIX M OOLIECTBEHHBIX MPOLECCOB U SIBICHUIA;
YMEHHME pAaclo3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBI MATEMATUYECKUX OTKPBITHIM POCCUIUCKON U MUPOBOM MaT€MAaTHYECKOW HAYKH.

11



2 CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILINHBI

2.1 O0beM y4eOHOM TMCHUILUIMHBI U BU/IbI YU4eOHO# padoThI

. O0bem

Bua yueOHo# padoThI
4acos

O01béM 00pa3oBaTe/IbHOI MPOrpaMMbl 10 Y4eOHOI AUCIUNIUHE 276
CymMmapnasi  y4yeOHass  Harpy3ka BO  B3aMMOJCHCTBHMH C 247
npemnojaaBartejiemM
B TOM YHCJIE!
JIEKIIUH, YPOKH 174
MPAKTHYECKUE 3aHATHUS 50
KOHTpOJIbHAs paboTa 10
KOHCYJIbTALIUH 13
CamocrosiTesibHasi padoTa 11
IIpome:kyTOYHAsI aTTecTALUA POBOAUTCH B hopme
1 cemecTp — oLeHKa O pe3yJbTaTaM TEKYIIEro KOHTPOJISl yCIIeBaeMOCTH 18

2 ceMecTp — dK3aMEeH
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2.2 TemaTH4ecKHii IJIaH U cojiep:kanue yueOHoi aucunminabl OY .04 «MaTemaTukay

HanMeHoBaHMe pa3je/ioB U TeM CoaepskaHnue y4eOHOIro MmaTepuaJia, 1adopaTopHble M NPAKTHYECKHE O0Bém
3aHATHSA, CAMOCTOSITEIbHASA PadoTa 00y4al0ImuXCs 4acoB
1 2 3
Pa3nen 1 IlpsiMble M JIOCKOCTH B NPOCTPAHCTBE 22
Tema 1.1 IlpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE Coaep:xanue y4eOHOro MmaTepuaJia 22
Beenenne. OcHOBHbIE NOHATHS CTepeoMeTpuu (TOYKa, MpsMas, IUIOCKOCTH).
[TonsiTue 00 akcHOMaTHUYECKOM CIOCO0€ TOCTPOECHUS TEOMETPUH.
Ilepecekaromuecs, napauleIbHble U CKpEIIMBAIOIIMECS TpsMBIE. YTOI MEXIY
OpsMbIMU B TpocTpaHcTBe. [lepneHaukynspHOcTh npsMmbIX. [lapannensHocTs u
NEePIEeHIUKYIIPHOCTh NMPSIMON M IUIOCKOCTH, IpU3HAKU U cBoicTBa. Teopema o
TpeX neprneHauKyispax. llepnenauKkysp 1 HakJIOHHas! K INIOCKOCTU. YTOJI MEXAY
HPSIMO U TJIOCKOCTBIO. 17
[TapamienpHOCTh IIIOCKOCTEW, NEPHEHAMKYJISAPHOCTh IUIOCKOCTEH, MPU3HAKU H
CBOMCTBA. JIByrpaHHbIN yroJl, JMHEHMHBIA Yrojl IBYTPAHHOIO YIJIA.
PaccrosiHust oT TOYKM A0 IUIOCKOCTH. PaccrosiHMe OT mpsIMOM 10 IJIOCKOCTH.
PaccTosHue Mexay napauleIbHBIMM IUIOCKOCTSIMH. PaccTosHMe Mexay
CKPEILMBAIOIINMHUCS TPSIMBIMHU.
[TapannensHoe nmpoekTupoBanue. OpToroHanbHOE NpoekTupoBaHue. M300paxeHue
MIPOCTPAHCTBEHHBIX QUTYD.
[IpakTrueckue 3aHATHA:
Axcuomel. [lapamnenpHOocTh TpsIMBIX M IUIOCKOcTeM. Teopema o  Tpex 4
nepneHauKyisapax. [leprnenauKynsipHOCTh NPSAMBIX U IUNIOCKOCTEH.
KonTponbhast padota no Teme « IIpsMble 1 MII0CKOCTH B TPOCTPAHCTBE » 1
Pa3nen 2 Aaredpa 96
Tema 2.1 ®ynkuuu u rpagukm. Coaep:xanue y4e0HOro MmaTepuaJia 22
Oynkruu. O6macTe onpeneraeHUuss 1 MHOXKECTBO 3HadeHumi. ['paduk dyHKINH.
[TocTpoenue rpadukoB (GyHKIMIA, 3aJaHHBIX Pa3IMYHBIMU criocoOamu. CBoWCTBa 17

(GyHKUMHA:  MOHOTOHHOCTb, YETHOCTb M  HEYETHOCTh, MEPUOIUYHOCTH,
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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.

14




[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 yncia. CTeneHb ¢ UeIbIM
noka3areneM. bunom HeroTona. CteneHb ¢ palMOHAIbHBIM TOKa3aTelieM U €&
CBOICTBA, CTENEHb C ACHCTBUTEIBHBIM ITOKA3aTEIEM.

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

CrenenHass (yHKIUS C HaTypaJbHBIM TIOKa3aTeleM, €€ CBOHCTBAa U Tpaduk.
[TokazatenbHast pyHKIUS (IKCIIOHEHTA), €€ cBoWcTBa U rpaduk. Jlorapudmudeckas
¢GyHKIMS, €e CBOWCTBA U TpaduK.

[TpeobpazoBanus BEIpAXKEHUI, BKIIOYAIOIINX apu(METHUECKHE OMepalii, a TAKKe
orepaly BO3BEICHUS B CTENEHb U JorapuMupoBaHusl.

Pemienne nokazaTenbHBIX U JIOTapU(PMUUECKUX YPABHEHUH U HEPABEHCTB.
Pemienne nppaiimoHanbHbIX YpaBHEHUN U HEPABEHCTB.

OCHOBHBIE METO/ABl PEHIEHUS CHUCTEM M COBOKYIHOCTEW PpalMOHAIbHBIX,
HPPALMOHATIBHBIX, TOKA3aTENbHBIX U JTOTapU(MHUUECKUX YPAaBHEHUH.

19

[TpakTrdeckue 3aHATHSA:

[IpeobGpazoBanue JorapupMUUeCKIX BhIpAKECHUH.

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

KontponbHas pabora no teme «Hucna u eruncienus. [lokazatenpHas,
jorapudmMuyecKkas ¥ cTerneHHas QyHKIIN
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Tema 2.4 KoMIJIeKCHBIC YHCJIA U AelCTBHA HAJ HUMH

Coneprxanue yueOHOro MaTepuasa

KomrnekcHble uncna. Anredpanyeckasl U TPUroHOMeTpudeckas (hOpMbl 3alTUCH
KOMIUIEKCHOI0 ynciia. ApudpMeTHdecKkre onepannun ¢ KOMIIEKCHBIMU YUCIIaMHU.
N300paxeHne KOMIIEKCHBIX YHCEN Ha KOOpAMHATHOH miockoctu. dopmyna
Myagpa. Kopuu n-oii crenenu u3 KomiekcHoro uucna. [lpumenenue
KOMIUIEKCHBIX YHMCEJI JJIsl pelieHus (PU3HMUECKUX U TE€OMETPUUECKUX 3a1ad.

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

Tema 2.5 YpaBHeHUSsI U HEPpaBEHCTBA.

Copep:xanue y4e0OHOIro MaTepuaJa

10

Pemenne pannoHalbHBIX YpaBHEHMH W HEPABEHCTB. JleleHMEe MHOrOWIeHa Ha
MHOrowlieH ¢ octatkoM. Teopema be3y. OcHOBHBIE IpHEMBI pPELIEHHS] CHUCTEM
YpaBHEHMH: IOJICTAHOBKA, ajureOpandyeckoe CIOKEHHE, BBEJCHME HOBBIX
IIEpEMEHHBIX. PABHOCHUIIBHOCTh ypaBHEHM, HEPABEHCTB, CUCTEM. Pelienne cucrem
YpPaBHEHUN C JBYMs HEU3BECTHBIMHU. PenieHue cHUCTeM HEPAaBEHCTB C OHOU
IIepeMEHHOU. MaTpuna cucTemsl JIMHEHHBIX YpaBHEHUNH. ONpeaennTellb MaTpuLbl
2X2, ero TEOMETPUYECKHH CMBICI M CBOKMCTBA, BBIUYHUCICHHE €ro 3HAYCHHUS,
IIPUMEHEHUE OINPEHCIUTEN] JUIsl PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHUM.
HccnenoBannue NOCTPOCHHON MOJENN € IIOMOILBIO MATPHIL] U ONPEACIUTENEH.
Hcnonp3oBanue cBOMCTB M rpadukoB (GYHKIUN NpU PELICHUH YpPaBHEHUH U
HepaBeHCTB. Metoa uHTepBasioB. M300pakeHne Ha KOOPAMHATHOW IJIOCKOCTH
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 TIOJIyYEHHBIX PE3YJIbTaTOB.

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 MaTepHuasa

16




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.

Omnpeznenenue, TeopeMa, CBOWMCTBO MAaTeMaTH4YeCKOro OO0BEKTa, CIIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCWIIBHBIC YPABHEHUS

[IpakTrueckue 3aHATHS:
Onepanuu HaJl MHOKECTBAMM.

Tema. 3.2 KoMOuHATOpUKA, CTATUCTHKA U TEOPHUS
BEPOSATHOCTEH

Conepsxanue yueOHOIro MaTepuasa

16

I'padsl Ha mtockocTH. lepeBbsi.

Crnyuaiinple COOBITHSI W OINEpallud HaJl COOBITHSAMHU. BEeposSTHOCTH CIy4ailHOTO
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  pemieHuit  auddepeHuuanbHBIX  ypaBHEHHH. MatemaTtuuyeckoe

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
MHoOrorpaHHHMKH ,[PaBUIIbHBIE MHOTOI'PAaHHUKU U MX BUJBI, 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 pé0ep 1 OOKOBBIX T'PAHEH MPABMIIBHON MTHPAMUJIBI.
Bbruncnenue 31eMEeHTOB MHOTIOIPaHHUKOB: péOpa, auaroHanu, yriel. [lmomanb
OOKOBOI TMOBEPXHOCTH M IOJHOW TMOBEPXHOCTH MPSIMOH MPHU3MBI, IUIOMIAb 15
OCHOBaHMH, TeopeMa 0 OOKOBOH IMOBEPXHOCTH MPSIMOM ipu3Mbl. [ Lnomaas 60KoBoi
MOBEPXHOCTU W TOBEPXHOCTH TMPaBUIBHONW MHUPAMHIbI, TEOpEMa O IUIOLIAAH
YCE4EHHOU MTUPAMUBI.
Cummerpuss B NPOCTPAHCTBE.  ODJEMEHTbl ~ CUMMETPUM  IPABHIIBHBIX
MHOrorpaHHukoB. CuMMeTpusi B MpaBUIBHOM MHOTOIPAaHHUKE: CHUMMETpUS
napajuleNenunesia, CUMMETPUsS TPaBUIbHBIX IPHU3M, CUMMETPUS IPABHIBHOU
MAPaMU/IBL.
[pakTHyeckue 3aHSATHS: 4

19




N300parkeHre reoOMETpUYECKUX Tel M MX CUMMETpHil. BbluncieHue 31eMEeHTOB
IIPOCTPAHCTBEHHBIX Tel. Brryncienue miomaaei NoBEpXHOCTEH MHOIOTPAaHHHUKOB.
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.

20




— [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 npeodpazoBanus rpadukoB GyHKIHI.

- [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 npou3BOJHBIX PU HAXOKIEHUU HAMOOJIBIINX U HAMMEHbBIINX 3HAYEHUH.
— Brruncnenue miomazei miockux GUryp ¢ moMoIibio ONpeAeIeHHOr0 HHTEerpaa.
- [Ipumenenne unTerpaia B (U3MKe U TE€OMETPHH.

- 3aauyl ¢ IPaKTUYECKUM COJEpKAHUEM Ha BbIUUCIEHUE 00BEMOB U IJIOIIAJIEH TOBEPXHOCTEH reOMETPUUECKUX 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 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;
— MyJIbTHUMEIna IPOEKTOpP.
3.2 UndopmanmoHHoe odecniedeHne 00yueHust
OCHOBHbIE HICTOYHUKH:
1 A.T. Mepznsk. Maremaruka. Aire6pa u Hauana MaTeMaTHYECKOro aHAIHM3a
[Tekcr] : 10-ii kimace : yueOHUK : yriryOneHHbId ypoBeHb / A. I'. Mepaisk, JI. A. HomupoBckuid,
B.M. IlonsikoB nox pen. B.E. [logonbckoro— M.: Bentana-I'pad, 2022. — 479c.
2 A.T. Mep3nsk. Maremarnka. Anredpa v Hayaiga MaTeMaTHYECKOTO aHAIM3a
[Texcr] : 11-ii kinace : yueOHUK : yriyOneHHbId ypoBeHb / A. I'. Mepaisk, JI. A. HomupoBckuid,
B. M. Ilonsxo mox pexa. B.E. ITogonsckoro— M.: Benrana-I'pad, 2022. - 272 c.
3 A.I'. Mepansak. Maremartuka. I'eomerpust: [Texcer]. 10 kmacc: yriayOaeHHBIH
ypoBeHb: yueOHoe mocodue/ A.I'. Mepaisik, JI.A. Homuposckuii, B.M. ITonsikoB mox pea. B.E
[Momonbckoro. — M.: Benrtana-I"pad, 2022— 227¢.
4 A.I'. Mepansak, Maremartuka. I'eomerpust: [Teker]. 11 kmacc: yriyOaeHHBIH
ypoBeHb: yueOHoe mocodue/ A.I'. Mepansk, I.A. Homuposckuii, B.M. [Tonskos. mox pexa. B.E.
[Mononbckoro— M.: Berrana-I'pad, 2022 -256¢.
5 Maremaruka: anreOpa 1 Hayalla MaTeMaTHYECKOr 0 aHalln3a, reomeTrpus. ['eomer-
pus. 10—11 k1. ba3oBsrii u yriyoOseHHbIN ypoBHH : y4eO. A obmeodpazosar. opr. / aBT. : JI. C.
Artanacsiz, B. @. Byry3os, C. b. Kagomiies [u nap.]. — 9-e uzn. — Mocksa : [Ipocsemenue, 2022.
—287c.
6 MaremMarurka: aredpa v Hadajga MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa
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

Pe3yabTarhl 00yueHust

Kpurtepun ouenku

@®opMbI U METO/IbI
OIlEHKH

B pe3ynbTaTe 0cBOCHUS YUeOHON AUCHHUILIMHBI 00 YIarONIUKACS JOJDKEH MPOJIEMOHCTPUPOBATH

npeomemHble PE3ybTaThl OCBOCHHS yUeOHOM
JUCIUTIINHBI «MaTeMaTukay:

le BJIIAJICHUE METOAAMU JOKa3aTeIbCTB, aJTOPUTMaMU
pelieHus 3amad; yMeHue (OpPMYIHpPOBATH  OMpPEACICHHS,
AKCHUOMBI u TCOPEMBI, IIPUMCHATH ux, IIPOBOANTDH
JIOKa3aTeNIbHbIC PACCY)KICHHS B XO/I€ PEIICHUS 337134,

IIp2 ymenue omepupoBaTh MOHATHSAMH: CTEHCHb YHCIA,
noraprm Yuciia; yMEHHUE BBITIONHATH BBIYUCICHUE 3HAUCHUN 1
npeo0pa3oBaHMsl BRIPAXKCHHUI CO CTCICHIMHU U JIorapudmamu,
npeoOpa3oBaHusl JPOOHO-PAI[HOHATBHBIX BBIPAKCHUN;

IIp3 ymeHue omepupoBaTh MOHITHSIMHU: PAIUOHATBHBIE,
UppAIMOHAbHBIC, MOKa3aTe/IbHbIC, CTEIICHHBIE,
Jorapu(pMUYECKHe, TPUTOHOMETPUYECKHE ypaBHEHHS |
HEPaBECHCTBA, UX CHCTEMBIL;

IIp4 ymenune  omepupoBaTh  HOHATHAMHU:  (DYHKIHS,
HenpepbiBHAST ~ (QYHKLUWS, TPOU3BOMHAS, TEpPBOOOpa3Has,

OIIpE/IeNICHHBI WHTErpall; YMEHHE HaxOJUTh IMPOU3BOJHBIE
3JIEMEHTAPHBIX QYHKIUH, UCTIONB3YS CIIPABOYHBIC MATEPHAIIBI;
UCCTIeI0BaTh B MPOCTEHINUX  ciiydasx  (YHKIUH  Ha
MOHOTOHHOCTb, HAXOIUTh HAWOONbIINE W HAUMEHBIINE
3HAYeHUS (YHKUMHA; CTPOUTh TI'padUKd MHOTOWICHOB C
UCIIONIb30BAHMEM  allapara MaTeMaTHYeCKOro —aHallu3a;
MPUMEHATH POU3BOIHYIO MPH PELICHUH 3a]ad Ha JABHXKCHUE,
pemarh MpaKkTHKO-OPUEHTHPOBAHHbBIE 3a/]aui Ha HauOOJbIINe
W HavMeEHbINE 3HAYCHUS, HA HAXOXJICHHE MYTH, CKOPOCTH H
YCKOPEHWUS;

IIpS ymeHue onepupoBaTh MOHATUSMH: paLMOHAIBHAS
¢byHKIUS, TOKa3zaTedbHas (QYHKOMS, CTeneHHas (QyHKUuS,
norapudmuyeckas QyHKIMs, TPUTOHOMETpUYecKue (yHKIIH,
obpaTHble (YHKLIWHU; YMEHHE CTPOUTH TpadMKd H3YUECHHBIX
(byHKIUH, NCTIONB30BaTh TPa(QUKH MIPU U3yYEHUH TPOLIECCOB U
3aBUCHUMOCTEH, TpH PEIICeHUH 3a7ady M3 JPYrux ydeOHBIX
Npe/METOB W 3a7ad M3 peajbHOW JKH3HW, BBIPAXKATH
(dbopMynamu 3aBUCUMOCTH MEX1y BETUIHMHAMU;

IIp6 ymenue permaTh TEKCTOBBIC 3a1a4Yi Pa3HBIX THIOB (B
TOM YHMCIIe Ha TPOLEHTHI, JOJU U YacTH, Ha JBIKEHHE, padoTy,
CTOMMOCTb TOBapOB M YCJIYI, HajJOrd, 3aJadydl W3 00JacTu
yIpaBJIeHHs! TUYHBIMUA U CEMEWHBIMU (PHHAHCAMU); COCTABIATH
BBIPOKEHHS, YPaBHEHHS, HEPaBEHCTBA M HUX CHCTEMBI II0
VCIIOBUIO 3aJ]au, HWCCIEN0BaTh TONYYECHHOE pelleHHEe |
OIICHUBATH TPABIONOIO00HOCTh PE3YIIbTATOR;

Ip7 ymenue ONEPUPOBATh  TOHATUSIMHU: cpeaHee
apupMerndeckoe, MenuaHa, HauOojbllee M HaWMEHBIIEE
3HAYEHUS, pa3Max, MAWCIEpCUs, CTaHIApTHOE OTKIOHEHHE
YHCIOBOrO0 Habopa; yMeHHe HW3BIEKaTh, HMHTEPIPETHPOBATH
WH(OPMAITHIO, TIPEICTABICHHYIO B TAOMUIAX, HA THarpaMMax,
rpaduKax, OTPaKaroIIyl0 CBOWCTBA PEANBHBIX TMPOIECCOB U
SIBIICHUI; TIPENICTABIATh WH(GOPMAIIMIO C TIOMOIIBIO TAOJUI[ U

XapakTepuCTUKU
JIEMOHCTPUPYEMBIX
3HaHUH, YMEHUI
«OTINYHO» -
TEOPETHYECKOe
coJiepKaHue Kypca
OCBOEHO TMOJIHOCThIO, 0€3
npobesoB., YMEHHUS
c(OpMHUPOBaHBI, BCE
IIPELYCMOTPEHHBIE
IIpOrpamMmoun

3aaHusA

yueOHbIe
BBITIOJTHEHBI,
Ka4eCTBO 179
BBITIOJTHCHHSI  OLIEHEHO
BBICOKO.
«Xopomo» -
TEOPETHIECKOE
CoJIepIKaHue Kypca
OCBOEHO MOJHOCTBIO, 0€3
pobenoB,

yMeHusi Cc(hOPMHPOBAHBI

HEKOTOpbIE

HEJI0CTaTOYHO,
IPEeTyCMOTPEHHBIC

yueOHbIe
BBIIIOJIHEHBI,

BCC

IIPOrpamMMOu
3a1aHus
HEKOTOpbIE
3alaHUM  BBIIIOJIHEHBI C

BUJEI

OIIIMOKaMH.

«Y10BJIETBOPUTEIBLHO»
- TEOPETHUECKOE
Kypca
OCBOCHO YaCTHUYHO, HO
npobensl  HE  HOCST

coJiepIKaHue

CYIIIECTBEHHOT O
XapakxTepa,
HEOOXOIUMBIE YMEHHUS
paboTBI C OCBOCHHBIM
MaTepuaIoM B OCHOBHOM
c(hOpMHUPOBaHBI,
(OONBITMHCTBO-

-0npoc 00yYaroIIUXCs
(ycTHBIH,
MMHMChbMEHHBIM,
(bpOHTANILHBIM,
VH/IMBUTyaJIbHBIMH,
IpYIIOBON);
-cobecenoBaHue,
-akTHBHas pabora Ha
y4eOHOM 3aHATHH;
-CaMOCTOSITEIbHAS
MOJITOTOBKA
MaTepuana
(pedepatsl, moKIAIBI,
cooOrieHust, 0630pbl);
-BBINOJIHEHUE
KOHTPOJIBHBIX,
MIPAKTUICCKHUX,
TECTOBBIX,
MPOBEPOYHBIX PpadoT,

HHAUBUAYAJIbHBIX
MPOEKTOB U APYTUX
pabor;

-9K3aMEH
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JIMarpaMM; UCCIIEI0BaTh CTATHCTUYECKUE TAHHBIC, B TOM YHCIIC
C TMpHMEHEHHWEM TrpadU4ecKNX METONOB U DIEKTPOHHBIX
CPEJICTB;

IIp8 ymenue omeprpoBaTh MOHATUSIMU: CIIyIailHbIN OMBIT U
CllydallHOE COOBITHE, BEPOSTHOCTH CIy4allHOTO COOBITHS;
YMEHHE  BBIYUCIATH  BEPOSTHOCTH C  HCIOJIB30BAHUEM
rpaduuecKux METOOB; MPUMEHATh (OPMYJbI CIIOKECHUS |
YMHOXEHHSI BEPOATHOCTEH, KOMOMHATOpHBbIC (AaKTBl U
GopMynBl TpH pEIICHWH 3a/1a4;, OICHUBATh BEPOSTHOCTH
peanbHBIX  COOBITHH;  3HAKOMCTBO  CO  CIIYYalHBIMH
BEIMYMHAMH, YyMEHHE TMPHBOJHUTH TNPHUMEPhl MPOSBICHHS
3aKOHa OONBIIMX 4YHCET B MPUPOTHBIX W OOIIECTBEHHBIX
SIBJICHHSX

IIp9 ymenue omepupoBaTh MOHSTHSIMH: TOYKA, MpsAMAasi,
ILUIOCKOCTb, IPOCTPAHCTBO, JIBYTPaHHBII yroi,
CKpEIINBAaIOIIHECs npsiMbIe, napaienTbHOCTh u
MEPICHUKYIIIPHOCTh MPSIMBIX W TUIOCKOCTEH, Yrod MEXIy
MOPSMBIMH, YTOJI MEXIy MPSIMOI M TUIOCKOCTBIO, YIOJ MEXITy
IUIOCKOCTSMH, ~ PacCTOSHHE OT TOYKH JI0 IUIOCKOCTH,
paccToSHUE  MEXKAY  NPSIMBIMH,  PAacCTOSHHE  MEKIY
IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh IPU PEIICHUH 3a7a4
U3y4yeHHbIe (AKTBl M TEOPEMbl IUIAHUMETPUH, YMCHHUE
OLICHUBATh pa3Mepbl 00bEKTOB OKPYIKAIOIIETO MUPA;

IIp10 ymenue omepupoBaTh MOHATHSAMH: MHOTOIPaHHUK,
CCUCHHE MHOrOTpaHHMKA, KyO, MapajieNenuIiesa, Mpu3Ma,
nupaMuzia, GUrypa M TOBEPXHOCTb BpALICHUS, IMIHHID,
KOHYC, map, cepa, ceueHus: GUrypbl BpaLICHUs, IOCKOCTb,
Kacaromasics ~ cdeppl, UMIMHApA, KOHyca,  IUIOMIANb
NOBEPXHOCTH MUPAMUMBI, TPU3MbI, KOHYCa, LWIHHJIPA,
mwiomaas  chepbl, 00beM  KyOa, MPSIMOYTOJIEHOT O
napasuieNienumea, MupaMu/Ibl, TPU3MBbI, MWIXHIpPA, KOHYCA,
nrapa; yMeHue H300pakaTh MHOTOIPAHHHKH ¥ ITOBEPXHOCTH
BpAIlICHUS, X CCUCHUS OT PYKH, C TOMOIIBI0 YEPTEKHBIX
MHCTPYMEHTOB U JJICKTPOHHBIX CPEJICTB; YMEHHE PACIO3HABATh
CHMMETPUIO B  TIPOCTPAHCTBE, YMEHHE paclo3HaBaTh
NpaBUJIbHBIC MHOTOTPaHHHUKH;

IIpl1l ymenue omnepupoBaTh TMOHATHIMH: [BHKCHHE B
MPOCTPAHCTBE, TOMOOHBIE (QUTYpPEI B  IPOCTPAHCTBE;
WCMONTb30BaTh OTHOIICHHE IUTOMAACH MOBEPXHOCTEH U
00bEMOB TTOJTIOOHBIX (DUTYp TIPU PEIICHUH 33124,

IIp12 ymeHue BBIUKMCIATE TEOMETPUYECKUEC  BEITUUUHBI
(nmuHa, yrom, miomanab, O0beM, IUIOMAAb IOBEPXHOCTH),
UCIIOJB3YsI U3y4deHHBIC (DOPMYJIBI U METOJIBI;

IIp13 ymenue omepupoBaTh MOHATHUAMH: MPSIMOYTOIbHAS
CHCTEMa KOOPJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIHMHATHI
BEKTOpa, CKAISIPHOE MPOU3BEICHHE, YTOJl MEXKIy BEKTOPAMH,
CyMMa BEKTOPOB, IPOM3BE/ICHHE BEKTOpA HA YHCIIO; HAXOIUTh
C TOMOIIBI0 HM3YYCHHBIX (DOPMYNT KOOPAMHATHI CEPEIUHBI
OTpe3Ka, PACCTOSTHIE MEXKTy JIBYMsI TOUYKAMH;

IIp14 ymenue BHIOMpPATH MOAXOSIIMN H3YyICHHBIH METOT IS
pelicHusT 3a]add, paclo3HaBaTh MaTeMaThdeckue (akThl U
MaTeMaTHYeCKUE MOJICTH B TPHPOJTHBIX M OOIIECTBEHHBIX
SBJICHHUSX, B MHCKYCCTBE, YMCHHE IPHBOJUTH IPUMEPHI
MAaT€MaTUYECKUX  OTKPBITUM  POCCHMCKOM U  MHPOBOU
MaTeMaTUYECKON HAYKH.

IIpl15 ymeHue omepupoBaTh TMOHATHIMH: ONpECICHHE,

PeIyCMOTPEHHOE
nporpamMmoin 00y4eHus )
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aKcuoMma, Teopema, CICJICTBHE, CBOWCTBO, IMpPHU3HAK,
JIOKa3aTeNIbCTBO, PABHOCHIBHBIE (HOPMYIHPOBKH; yMEHHE
dhopMyITHpOBaTH 00PATHOE U MPOTHBOIIOIIOKHOE YTBEPKIACHUE,
NPUBOIUTE TIPHMEPBI M KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTHYeCKOW HWHAYKIWHW; TPOBOJUTH JOKa3aTelbHbIC
paccyKIeHHUs IpU PEUICHWW 3ajad, OLEHHBATH JIOTHYECKYIO
[IPaBUIIBHOCTb PACCYXKACHUM;

IIp16 ymenue omepupoBaTh MOHSITHUSIMH: MHOXECTBO,
HOZIMHOXKECTBO, ~ ONEpallid HaJX MHOXXECTBAMH;, YMEHHE
UCIIOBb30BaTh  TEOPETHKO-MHOXKECTBEHHBIN — ammapaTr Uit
OIMCAaHMs PEeaJbHBIX IMPOIECCOB W SBICHUH M TPH PEIICHUU
3aj1a4, B TOM YHCJIE U3 JPYTHX y4eOHBIX MPEIMETOB;

IIpl17 ymenue omepupoBaTh NOHATUSMHU: Tpad, CBAZHBII
rpad, AepeBo, MUK, Tpad Ha IIIOCKOCTH; YMEHUE 3a/laBaTh U
ONMHUCHIBaTh Tpadpl Pa3sTUIHBIMH CIIOCOOAMH; HCIIOIB30BaTh
rpadsl IpH pENICHNH 3a1aY;

IIp18 ymenwe cBOGOAHO  OMEPUPOBATH  MOHSATHSIMH:
coyeTaHWe, MEpPEeCTaHOBKA, YHCIO COYETaHWH, YHCIO
MEpEeCTaHOBOK; YMEHUE MPUMEHITh KOMOMHATOPHBIE (DAKTHI U
paccyXIeHus ISl pelieHus 3a1ay;

IIp19 ymenue onepupoBaTh MOHATHUSAMH: HATYpalbHOE
YHCII0, IeJI0e YHCIIO0, OCTaTOK IO MOJIYIIO, PAaIlOHAIBHOE
YHCII0, MPPAlMOHAIBHOE YHCIO, MHOXKECTBA HATYPAJIbHBIX,
HeJbIX, PAlUOHATBHBIX, ACHCTBUTENBHBIX YHCEN; YMEHHUE
UCIIOJIb30BAaTh TIPH3HAKU JICTUMOCTH, HAMMEHBIINH OOt
JeTUTENb U HaMeHbIee o0lee KpaTHoe, aaroputM EBkmuaa
Opyd  pelleHWH  3ajad; 3HAKOMCTBO C  Pa3IMYHBIMH
MO3UIIMOHHBIMU CUCTEMaMH CUHCIICHMUS,

IIp20 ymenue cBOOOIHO ONMEPUPOBATH MOHATHIMHE: CTCIICHb
C IIeTIBIM TI0Ka3aTesieM, KOPEeHb HaTypabHOM CTEIeHH, CTeTIeHb
C palMOHAIBHBIM IOKa3aTelieM, CTeNeHb C JACHCTBUTENEHBIM
(BewlecTBEHHBIM) TIOKa3aTeJeM, JiorapudM 4Wcia, CHUHYC,
KOCHHYC ¥ TaHT€HC IIPOHU3BOJIILHOIO YUCIIA;

IIp21 ymenue omnepupoBaTh MOHATHAMH: TOXIECTBO,
TOX/JECTBEHHOE IpeoOpa3oBaHNE, ypaBHEHHE, HEPAaBEHCTBO,
CHCTeMa ypaBHEHMH W  HEPaBEHCTB, pPaBHOCHWILHOCTh
ypaBHEHHMH, HEpPaBEHCTB M  CUCTEM, palHOHAIBHEIC,
UppaIOHANBHEIE, MOKa3aTelbHbIe, CTEIICHHBIE,
norapudMuyecKue, TPUTOHOMETPHUYECKHE ypaBHEHUS,
HEpaBEHCTBA W CHUCTEMbl, yMEHHE pElIaTh YpaBHCHHS,
HEPaBEHCTBA M CHCTEMBI C MOMOIIBIO Pa3IHYHBIX TPHEMOB;
pemarh ypaBHEHHS, HEPABEHCTBA U CHUCTEMBI C MapaMeTpOM;
MPUMEHSATh YpPaBHEHUS, HEPABEHCTBA, WX CHUCTEMbBI IS
pelIeHns MaTeMaTHYecKWX 3aJad W 3ajad M3 PasIHdHbIX
oOacTeil HayKu M peasTbHOM KU3HU;

IIp22 ymenune cBOGOAHO OMEPUPOBATH MOHATHIMHE: TPapuK
¢byHkuuu, oOpaTHas GYHKUOUS, KOMIIO3MIMSA (QYHKUIUH,
nuHeWHass QYHKOMS, KBajgpaTW4yHas (QYHKUHS, CTENEeHHas
GyHKIUST C [eNbIM  IOKa3aTelieM, TPUTOHOMETPHYECKHE
byHKIIMA, OOpaTHBIE  TPUTOHOMETpHYECKHE  (DYyHKITHH,
MoKaszateiabHass ©  jorapudmudeckas (QyHKOWH; yMEHHE
CTpouTh Tpaduku (GYHKIHH, BBIIONHATH HpeoOpa3oBaHUSI
rpa¢uKoB QYHKIIUIl; yMEHHE HCIIOIb30BaTh I'paduKH (PyHKINH
JUISL U3Y4EHHS IPOLIECCOB M 3aBUCHMOCTEH NP PEIICHUH 3314
U3 Jpyrux y4eOHBIX MpPeIMETOB M U3 pPEabHOW >KWU3HU;
BbIpakaTh (OpMyJlaMH 3aBUCHMOCTH MEXKAY BEIMYMHAMHU;
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yMEHHE CBOOOJHO ONEPUPOBATH TMOHSATHSIMHU: UYETHOCTh
(GyHKIMM, TEePUOAWYHOCTh  (YHKIUH, OTPaHHYCHHOCTh
(yHKIIMH, MOHOTOHHOCTH (YHKIIMH, IKCTpEMYM (YHKIIHH,
HauOoNbIlee W HaWMEHbIIee 3HAueHHs (QYHKIMH Ha
NPOMEKYTKE; YMEHHE HPOBOMUTH HCCIENOBAaHHE (DYHKIUH;
yYMEHHE HCIOJb30BaTh CBOWCTBa M rpaduku QyHKUIMH A7
pelleHusT YpaBHEHH, HEpaBEHCTB W 3alady C HapaMeTpaMu;
n300pakaTh Ha KOOPIMHATHOW IUIOCKOCTH MHOXECTBa
PELICHN YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

IIp23 ymenue  CcBOOOAHO  OMEPUPOBATH  MOHATHIMHU:

moCICa0BaTCIbHOCTD, apI/I(I)MeTI/I‘IeCKaSI nporpeccus,
reoMeTpru4dccKas nporpeccusi, OECKOHEYHO Y6LIB aronras
TCOMCTPUICCKAaA IMporpeccusi; YMEHUC 3aJaBaTb

MOCJIEIOBATEIbHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
hopmya;

IIp24 ymenue omepupoBaTh MOHITHSMHU: HEMPEPHIBHOCTD
GYHKIIAA, aCHMOTOTHI Tpaduka (QYHKITUH, TIepBas M BTOpas
NpOM3BOJHAS (DYHKIIMH, TCOMETPUYCCKUN U  (DU3HYECKHit
CMBICT ~ NIPOM3BOJHOM,  TEpBOOOpa3Has,  ONpeeICHHBIH
UHTErpaJl; yMEHHE HAXOJHUTh aCUMITOTHI rpaduka (QpyHKIUH;
YMEHHE BBIYUCIATH IMPOM3BOIHBIC CYMMBI, POU3BEICHHS,
YaCTHOrO M KOMIIO3UIMH (DYHKUHUHA, HAXOIUTh YpaBHCHHE
KacaTelnbHOW K rpaduky (QYHKIWH, YMEHUE HCIIOIb30BaTh
MPOHU3BOHYIO JUISl HCCIIEAOBaHMS QYHKIUHI, IS HAXOXKIACHUS
HAWIY4IIero pelnieHus B MNPUKIATHBIX, B TOM YHCIE
COIUAIbHO-OKOHOMHUYECKMX W (pU3MUeCKUX 3aaavax, s
OTpE/ICNICHUST CKOPOCTH U YCKOPCHHS; HAXOAUTH IJIOMATN U
00beMbl (DUTYp C IOMOIIBI0 HHTErpaja; IPHUBOAUTD TIPHMEPHI
MaTeMaTHYECKOro MOJICIMPOBAHUS c MIOMOII[BO
mud dhepeHInanbHbIX YPaBHCHHIA,

IIp25 ymenue onepupoBaTh TMOHATHAMH: KOMIUIEKCHOE
YHCIIO, CONPSXKCHHBIC KOMIUICKCHBIE 4YHCIa, MOIylh U
apryMeHT KOMILJICKCHOTO YKcia, (opMa 3amucu KOMIUIEKCHBIX
qucen (reomeTpHyecKasi, TPUTOHOMETpHUYECKast u
anreOpanyeckas); yMeTb TNPOM3BOAUTH apUPMETHUYECCKHE
JICHCTBUSL C KOMIUICKCHBIMH YHCJIaMH; TPHBOJUTH MPUMEPBI
UCIIOJIb30BAHMUS KOMIUIEKCHBIX YHCEIT;

IIp26 ymenue cBOOOIHO OMEPHUPOBATH MOHITHSIMU: CPEIHEES
apupMeTniyeckoe, MenuaHa, HauOoJbliee W HAUMEHBIIEE
3HAYCHUS, pa3Max, TUCIEPCHsl, CTAHIAPTHOE OTKIOHCHUE IS
ONHMCAaHHWS  YHUCIOBBIX  JIAHHBIX; YMEHHE  HCCIEIOBaTh
CTaTHCTUYECKHE JaHHbIE, B TOM 4YHCJIEC C MPUMCHCHHEM
rpaguuecKuX METOJO0B U IJIEKTPOHHBIX CPEICTB; I'padUuecKH
HCCIIC/IOBATh COBMECTHBIC HAOIIOICHHUS C TIOMOIIBIO IUArpaMM
paccerBaHus U JMHENHON perpeccuy;

IIp27 ymeHnwe HaxXOAUTH  BEPOSTHOCTH  COOBITHH ¢
UCMONIb30BAHUEM TpaUUeCKUX METOJOB; NPUMEHSTH s
pemieHus  3amad  GoOpMyNBl  CIOKEHHS M YMHOXXCHUS
BEPOSATHOCTEH, (popMyny TOMHOH BEPOSTHOCTH, (GOpMyIy
Bepuynnu, koMOMHAaTOpHBIE (GakTHl U (HOPMYIBI, OLECHUBATH
BEPOSITHOCTH pEAIbHBIX COOBITHI; yMEHHE ONEPUPOBAThH
HOHSTUSIMU: ciydyaiiHash ~ BENMYHMHA,  paclpeiesicHHe
BEPOSITHOCTEH, MAaTeMaTUYeCKOe OXUJAHUE, JUCHEepPCHS U
CTaHJAPTHOE OTKJIOHEHHWE CIy4YallHOW BENUYWHBI, (DYHKIHUU
pacrhpe/iesiCHUs W MIIOTHOCTH PABHOMEPHOTO, TOKA3aTeIbHOIO
U HOPMAJBHOIO pAacCIpeelieHUil; YMEHHE HCIOJIb30BaTh
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CBOICTBAa M3YYEHHBIX pACHpEACICHUN JUIsl PELEHUs 3a]ad;
3HAKOMCTBO C IOHSATHSMHU: 3aKOH OOJBIIUX YHCE, METOAbI
BBIOOPOYHBIX HCCIIEIOBAHUN; YMEHHE NPUBOAUTH HPHUMEPHI
OpOSIBICHUA 3aKoHa OOJBIIMX dYHCEl B MPUPOAHBIX U
OOIECTBEHHBIX SIBJICHUSX;

IIp28 ymenune cBOGOAHO OMEPUPOBATH MOHSTHIMH: TOYKA,
npsiMasi, TIOCKOCTh, MPOCTPAaHCTBO, OTPE30OK, JIyd, TJIOCKHUH
yroiu, JIBYTpaHHBII yroi, TpEXTPaHHBINA yroi,
[IEPECEKAOLINECs,, Iapa/uleNbHble W CKPEIIMBAIOLINECS
IpsIMbIE, TAPAJUIENbHOCTh U NEPIEHANKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEH, Yrod MEeXIy NPSIMBIMH, YrOJI MEXAY NPSIMOH U
IUIOCKOCTBIO,  YTOl ~ MEXZAY  IUIOCKOCTSIMH;  YMEHHE
UCIIONB30BaTh TPH PEUICHWH 3a4a4 HU3ydeHHBIE (aKThl M
TEOpeMbl IUIAHUMETPUHW; YMEHHE OICHHUBaTh  pa3Mepsbl
O0BEKTOB B OKpYXaloIIEeM MHUpE; YMEHUE OIEepHpPOBaTh
MOHSATHAMH:  MHOTOTPaHHHMK, CEUCHHE  MHOTOTPaHHUKA,
IPAaBUIbHBIA MHOTOI'DaHHHMK, IpPH3Ma, NHpaMuia, Gurypa u
MOBEPXHOCTh BpAIlEHMWs, LWIMHAP, KOHyC, Imap, cdepa,
pa3BepTKa IIOBEPXHOCTH, CEUYEHHUS KOHYCa M LWJIMHADA,
napajieJbHble OCH WIM OCHOBAaHHIO, CEUYCHHE Iuapa,
IUIOCKOCTD, Kacatomascsi chepsl, HIUINHApPA, KOHYca; YMEHUE
CTPOUTH ceueHue MHOTOT'paHHHKA, n300paxarb
MHOTOTPaHHUKH, (GUTYpPHl W IOBEPXHOCTH BpalllEHHs, HX
CCUCHHS, B TOM YHCJE C MOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
YMEHHE TIPUMEHSATh CBOWCTBA TeoMeTpHueckux Quryp,
CaMOCTOSITENBHO (DOPMYIMPOBATH ONPEACICHUS H3ydaeMBbIX
¢uryp, BBLABUTaTh THIIOTE3bl O CBOICTBaX M IPHU3HAKAX
reOMETPUIECKUX (Uryp, 00OCHOBBIBATH MJIM OIPOBEPraTh UX;
yYMEHHE TPOBOJMTH KJIACCH(PHUKALMIO (GUTYp HO Pa3THYHBIM
NpU3HAKaM, BBIIONHATE HEOOXOAWMBIE JOMONHUTEIbHBIE
MOCTPOCHUS,;

Ip29 ymenuwe CcBOOOMHO  OMEPUPOBATH  MOHSATHUSMH:
TI0Mma b GUTYpPBI, 00beM (QUTYpBI, BETHYNHA yTIIa, PACCTOSHIE
OT TOYKH [0 IUIOCKOCTH, DPACCTOSHHE MEXIYy HpSIMbIMH,
paccTosHIE MEXAY MJIOCKOCTSIMH, IUomanb chephl, IUIOMaab
MOBEPXHOCTU MHUPAMU[BI, IPU3MBI, KOHYCa, HWIMHAPA, 00beM
Ky0a, TOpPAMOYTOJBHOTO  MapajiefenuIieaa, MUPaMHIBL,
NpU3MBL, [WJMHApPA, KOHyca, IIapa;, yMEHHE HaxOIUTh
oTHoIIeHUe 00BEMOB MOOOHBIX QUTYD;

Mp30 ymenwe  cBOOOAHO  OMEPUPOBATH  MOHATHIMHU:
JBIDKEHHE, TapaJuIeNIbHBIA IEPEHOC, CHMMETPHUS Ha IUIOCKOCTH
U B TPOCTPaHCTBE, IOBOPOT, HpeoOpazoBaHHe MOAOOuS,
nofoOHble (QUrypbl; yMEHHE paclo3HaBaTh paBHBIE U
nofoOHbIe (UTYpBl, B TOM 4YHCIE B MpPUPOAE, HCKYCCTBE,
apXHTEKTYpe; yYMEHHE  HCIONb30BaTh  T'€OMETPUYECKUE
OTHONICHUS, HAXOJHUTh TEOMETPHUECKHE BEIMYUHBI (IJTHMHA,
yrom, IUiomanb, 00BEeM) NIpH pEIIeHWH 3amad W3 JPYTHX
y4eOHBIX MIPEIMETOB U U3 PEATIbHOM KHU3HH;

IIp31 ymenwe cBOGOAHO  OMEPUPOBATH  MOHSATHSIMH:
OpSMOYTOJibHAsl CHUCTeMa KOOPAMHAT, BEKTOpP, KOOPAWHATHI
TOYKH, KOOPAWHATHI BEKTOpA, CYMMa BEKTOPOB, IPOU3BEICHNE
BEKTOpa Ha YHCIIO0, PAa3I0KEHUE BEKTOpa 10 0a3uCy, CKaISpHOE
MPOMU3BEJCHHE, BEKTOPHOE MPOHM3BEJICHHE, YIrol MEXIy
BEKTOpaMH;  yMEHHME  HCIONb30BaThb  BEKTOPHBIH U
KOOPIMHATHBIA METOJ [UISl PELIeHNs] TeOMETPUUYECKHX 3a7ad U
3a1a4 APYrux y4eOHbIX IPEIMETOB; ONEePHPOBAThH IOHITHIMU:
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Matpua 2 X 2 wm 3 X 3, ompenenuTrenbs MAaTpPHIIbI,
TEOMETPUYECKHHA CMBICIT OIIPENEITUTENS;

IIp32 ymeHne MomenMpOBaTh peaibHbIC CUTYALUH Ha SI3bIKE
MaTEMaTHKH; COCTaBJIATh BBIPaXEHHUA, ypaBHEHUH,
HEPaBEHCTBA M MX CUCTEMBI IO YCIIOBHIO 3aJaui, UCCIEA0BATh
MIOCTPOEHHBIE MOJICNIA C UCTONBb30BAaHUEM ammapara anredpel,
WHTEPOPETUPOBAaTh  TONYYEHHBIH  pe3ynbTaT;  CTPOUTH
MaTEeMaTHYeCKHEe MOJIEIH C TIOMOINBI0O T'e€OMETPUUECKUX
MIOHATUH Y BEJINYMH, PEIIATh CBS3aHHBIC C HUMH IIPAKTHIECKUE
3a/1a4H; COCTaBJIATh BEPOSTHOCTHYIO MOJIENb u
WHTEPOPETUPOBAaTh  MONYYEHHBI  pe3ynpTaT,  penaThb
MPUKIIAHBIE 331a49H CPEACTBAMHA MaTEMAaTUYECKOT O aHAN3a, B
TOM YHCIE COLUUAIBHO-DKOHOMHYECKOTO0 M (U3UYECKOro
Xapakrepa;

Ip33 ymenue BHIOMPATH MOAXOMSAIINI METOM ISl PELICHHSI
3aJa4M; MOHMMaHWE 3HAYMMOCTH MAaTEMaTHKH B W3Y4CHUHU
IPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U ABJIECHUN; YMEHUE
pacro3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMAaTHKH B HCKYCCTBE,
YMEHHE NpPUBOAMTH MPHUMEpPHl MATEMATHYECKHUX OTKPBITUI
POCCHUMCKON ¥ MUPOBOM MAaTEMaTUYECKON HAYKHU.

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

NpU3HAKK ~ MaTeMaTH4YeCKMX  OOBEKTOB,  IOHSTHH,
OTHONICHHHA  MEXIy TMOHATHUSAMH, (QOPMYIHPOBATH
OIpeIeIeHUs] TIOHATHH, YCTaHABJIMBATH CYIIECTBEHHBIN
NpU3HAK KJIACCU(UKAIUU, OCHOBAHUS JUISi 0000IIEHUS U
CpaBHEHWUS, KpUTEPHH MTPOBOMMOTO aHAJIH3a,

Mp3 BOCIIPHHUMATbh, (b opmynarpoBaTh u
npeoOpa3oBbIBATh  CYKACHHS:  YTBEPAUTENbHBIE |
OTpHIIaTeNIbHBIC, EAWHWYHBIC, 4YacTHbIE H OO0IIHe,
YCIIOBHBIE,

Mp4 BBHIBIATE MaTeMaTHUECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M W TPOTHBOpeuYHMs B (akTax, [TaHHBIX,
HAOMIOIEHUSAX M YTBEP)KICHUAX, Mpeiaratb KpUTEpUU
JUIS BBIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUUii;
JieNlaTh BBIBOJIBI C HCIOJIB30BAHHWEM 3aKOHOB JIOTHKH,
JNeIyKTUBHBIX M MHAYKTUBHBIX  YMO3aK/IIOYEHH,
YMO3aKJIIOYEeHUH o aHaJIOTUH; POBOANTH
CaMOCTOATENIHO  JIOKA3aTeIbCTBA ~ MaTEeMaTH4eCKUX
YTBEp)KJACHUN (TIpsSIMBbIE M OT MPOTUBHOIO), BHICTPANBATh
apryMEHTAluIO0, IPUBOIUTH MPUMEPHI M KOHTPIIPHUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIC CYXICHHS U BBIBOJEI,
BBIOMpATH CcII0CcO0 perieHus: yueOHo 3a1auu (CpaBHUBATh
HECKOJIPKO BAapHaHTOB pEIICHHs, BHIOMpaTh Haumboiee
MOJXOMAIINA C y4ETOM CaMOCTOSTENBHO BBIIEICHHBIX
KpUTEPUEB).
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Mp7 wucnonb3oBaTh BOINPOCHI KaK MCCIEAOBATEIbCKUI
MHCTPYMEHT TO3HaHUSA, (OPMYJIMPOBAaTH  BOIPOCHI,
bukcupyromue IIPOTUBOPEYHE, npobiuemy,
yCTaHABIMBAaTh HCKOMOE U JaHHOe, (opMHUpOBATH
TUIOTE3Y, aprYMEHTUPOBATh CBOIO MTO3UIUIO, MHEHHE;
Mp8 1npoBoIuTh CaMOCTOATENBHO CIUIAHUPOBAHHBIN
HKCIEPUMEHT, UCCIIEJIOBAHHE
[0 YCTaHOBJECHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00beKTa, SBJICHMS, IPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH
MEX]ly 00bEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

Mp13 camocTosTenbHO (HOPMYIUPOBATE O0OOIICHUS U
BBIBOJIbI IO pE3yJIbTaTaM MPOBEIEHHOIO HAOIIOJCHMS,
MCCJIEIOBAHUSI, OLICHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX
PEe3yNbTaTOB, BHIBOJIOB U O0OOIIECHUI;

Mp19 niporao3upoBath BO3MOKHOE Pa3BUTHUE MTpoIEcca, a
TaK)K€ BBIJBUTATh MPEANONIOKEHUS O €ro pPa3BUTUHU B
HOBBIX YCIIOBHUSIX.

Mp21 BbEBASTH AePUIUTH WH(OPMAILUU, TAHHBIX,
HEOOXOJUMBIX JUIsl OTBETa Ha BOMPOC W JJSl PELICHUS
3a7ayv; BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB
Pa3INYHbBIX TUIIOB, AHAIU3UPOBATh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATh MHGOPMAINIO Pa3INYHbIX BUAOB U
dbopM mpeacTaBIeHus;

Mp22 cTpykTypupoBaTh HHPOPMALIHIO, TPEICTABIATH €€
B pa3IMYHBIX opMax, WILTIOCTPUPOBATH rpapruecK;
Mp23 omneHuBaTh HAA&KHOCTH HMHPOPMAIMH IO
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM KPUTEPHSIM.
Mp28 BoctnpuHUMATh ¥ (GOPMYIHUPOBATH CYXKICHUS B
COOTBETCTBUU c YCIIOBUSMU
U eNIMU OOIIeHHs], SICHO, TOYHO, TPAMOTHO BBIPAXaTh
CBOIO TOUKY 3peHus B YCTHBIX
U THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOIy
pelieHuss  3a7add, KOMMEHTHPOBAaTb  IOJIyYE€HHBIN
pe3yibTar;

Mp29 B xozme oOcCyxaeHUs 3aaaBaTh BOIMPOCHI 10
CYLIECTBY OOCYXJaeMON TeMbl, MPOOIEeMbI, peraeMoi
3aJaud; BbICKA3bIBaThb WJEH, HAICICHHbIE Ha IIOUCK
pEIIEHNs], COIOCTABIIATh CBOU CYKIEHUS C CYKICHUSIMU
JIPYTUX yYaCTHUKOB AHANora, 00HapyXKUBaTh pa3iuyue u
CXOJZICTBO MTO3ULINH, B KOPPEKTHOU dbopme
(dbopMyIupoBaTh pa3HOIIACHUS, CBOM BO3paXKEHHS,

Mp30 npenacTaBiadaTh pe3ydabTAaThl PEIICHHUS 3ajayd,
HKCIIEPUMEHTA, UCCIIeI0BaHUSs, IPOEKTA, CAMOCTOSITEILHO
BbIOMpaTh (opMar BBICTYIUIGHHS C YYE€TOM 3a/ad
MPE3CHTAIIMH U OCOOCHHOCTEN ayIMTOPUH;
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Mp31 MPEUMYIIECTBA
KOMaH/JHOH U WHAMBUAYAJIbHOM paOOThl MpU pPEUICHUU

INOHUMAaThb W  HCIIOJb30BATh

y‘Ie6HBIX NIpHUHUMATDb OcIb COBMECTHOM
ACATCIIBHOCTHU, IIAHUPOBATH OpraHU3alUIO COBMECTHOM

3a1ad,

paboThI;

Mp32 pacnpenenarts Buisl padoT, JOroBapUBaThCH,
o0cyXmaTh Tpollecc M pe3ynbrar paboThl, 0000maTh
MHEHHS HECKOIBKHUX JIFOACH;

Mp33 yuacTBOBaTH B TpPYNNOBBIX (opMax padOThI
(0bcyxneHus, oOMEH MHEHUH, «MO3TOBBIE LITYPMbD) U
UHBIE), pabotel W
KOOPJMHUPOBATh CBOM JACUCTBUS C JAPYIUMH UJICHAMHU
KOMaH/Ibl, OLICHUBATh KayeCTBO CBOETO BKJIaJa B OOIIUI
MPOAYKT
YYaCTHUKAMU B3aUMOJICHCTBHUS;

BBITIOJIHATH CBOIO qacCThb

1o KPUTEPHIM, chopMyIHPOBAHHBIM
Mp39 cocTaBiTh IUIaH, AJITOPUTM pEUICHUS 3aJayH,

BBIOMPATH crocob peLieHus
C y4€TOM MMEIOLINXCS PpEeCcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHThI PELICHUN ¢ Y4ETOM HOBOU
uHpOpMaLuY;

Mp45S oueHMBaTh COOTBETCTBUE pe3ysibTaTa ILEIu U
YCIOBUAM, OOBSICHATH TPHYUHBI JTOCTIDKEHUS WM
HEJOCTH)KEHUSI PE3YJIbTaTOB MAEATEIbHOCTH, HaXOAWUTH
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

Mp46 BrnageTh HaBBIKAMH TIO3HABATENBHOU pediekcuu
KaK OCO3HaHUS COBEpIIAEMBIX  JEHCTBUHI u
MBICIIUTEIBHBIX IPOLIECCOB, MX PE3YylbTAaTOB, BIAACTh
croco0amMy CaMOIPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yiabpTaTa pelIeHns MaTeMaTUIeCKOH 3a1a4u;

Mp48 TPYAHOCTH,
BO3HUKHYTH IIPH PEILIEHUU 337a4l, BHOCUTh KOPPEKTUBbI
B JIEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,

JaHHBbIX, HaﬁHeHHBIX OHH/I6OK, BBIABJICHHBIX TPYJIHOCTeI\/'I.

OpCABUACTD KOTOpPBIC MOr'yT

JIUYHOCHIHbLE Pe3YIbTATHI OCBOCHHUS yaeOHoU
JUCHUITIINHBI ((MaTeMaTI/IKa»Z

JIpl  chopMUPOBAHHOCTh  TI'PAXKIAHCKOW  IO3UIUH
oOydaromierocs Kak aKTHBHOI'O

U OTBETCTBEHHOI'O WIEHAa POCCHICKOro oOIIEeCTBa;
MIPE/ICTABIICHUE 0 MaTeMaTHYECKUX OCHOBax
(GYHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
MPOIEAYP TPAXIAHCKOT0 00IIecTBa (BBIOOPHI, OMPOCHI U

Apyroe);

Ouenka
pe3yJIbTaToB
o0Opa3oBareabHOI
JEeSITeTLHOCTH
OCYIIIECTBIISIETCS B XO7C
BHEIITHUX HE
NEepCOHUPUITMPOBAHHBIX
MOHHUTOPHUHTOBBIX
HWCCIEeqOBaHUN
Bo BHYTPEHHEM
MOHHUTOPUHTE BO3MOXKHA
OIICHKA
c(hOpMHUPOBAHHOCTH

JIMYHOCTHBIX
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JIp6

HHCTUTyTaMH B COOTBETCTBUU C HX (1)YHKIII/I$IMI/I u

YMECHHUE BSaHMOHCﬁCTBOBaTB C ConHaJIbHBIMH

Ha3HAUYCHUEM;
JIp8 cdopMUpPOBAaHHOCTH POCCHUUCKOW T'pak/IaHCKOU
HJICHTUYHOCTH, YBaXKEHUS
K IPOLUUIOMY U HACTOSILEMY POCCHUHCKOW MaTeMaTHKH,
IIECHHOCTHOE OTHOIIICHHUE
K JIOCTUKEHUSIM POCCUINCKUX MATEMATUKOB U POCCUICKON
MaTeMaTHYeCKON

WCIIOJIb30BAaHUE OJTHUX JOCTHKEHUH B JPYIMX HayKax,

IIKOJIBI,

TEXHOJIOTHSIX, cpepax 3KOHOMUKH;

JIpll  oco3HaHuE AYXOBHBIX LICHHOCTEH POCCHICKOrO
HapoJa;

JIp12 chopMUpOBaHHOCTh HPABCTBEHHOTO CO3HAHUS,
TUYECKOI'O IOBE/IEHUS, CBSI3aHHOI'O C IPaKTHYECKUM
IPUMEHEHUEM JIOCTUKEHUH HAyKd M JESTeIbHOCTBIO
y4€HOro, OCO3HaHHE JMYHOIO BKJIaJa B IOCTPOEHHUE
YCTOHYHUBOT0 Oy IyIIETro;

JIp1l6 »>creTmueckoe OTHOLIIEHHME K MUDPY, BKIIOYas
ACTETUKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,

3aJa4, pEIIeHUH, pacCykAE€HUH, BOCIPUUMYHBOCTD
K MaTeMaTH4YeCKUM  acleKTaM pa3JIU4HbIX BUJOB
UCKYCCTBA;

JIp20 c(OPMHUPOBAHHOCTh ~ YMEHHUS  IPUMEHSTbH

MAaT€MaTUYCCKUC 3HAHHUA B HMHTEPCCaxX 3J0pOBOI0 M
Oe3omacHOro o0pa3a >KW3HHU, OTBETCTBEHHOE OTHOIIEHUE

K CBOEMY 3/10pOBBIO (3mopoBoe MIUTaHUE,
cOQJIaHCUPOBAHHBI  PEXKUM  3aHATHM W OTIbIXA,
peryssipHas pu3nUecKasi akTHBHOCTD);

JIp21 (¢usnyeckoe COBEpPILICHCTBOBAHUE MPHU 3aHATHIX
CHOPTUBHO-037J0POBUTEIBLHOM EATENBbHOCTbIO;

JIp23 TOTOBHOCTb K TpPYAy, OCO3HAaHUE ILICHHOCTH
TpyaOII0O0us;

JIp25§ UHTEpEC K  pa3nuyHbIM  cdepam
npoQecCUOHANBHON  JEATENIbHOCTH,  CBSI3aHHBIM ~ C

MaTeMaTHKOW M e€ NMPHJIOKEHHUSIMHU, YMEHUE COBEPIIATh
BBIOOp  Oymymieit
PCAIM30BBIBATH CO6CTBCHHBI€ KU3HCHHBIC ITJIaHbI,

OCO3HAHHBIN npodeccun
JIp26 roTOBHOCTH M CIOCOOHOCTH K MaTEeMaTHUYE€CKOMY
00pa3oBaHMIO ¥ CAMOOOPA30BAHUIO HA MPOTSHKCHUH BCEH
JKU3HU, TOTOBHOCTb K AKTUBHOMY YY4aCTUIO B PCHICHHUUN
MPAKTUYECKUX 3a7a4 MaTeMaTHUeCKOi HalpaBIeHHOCTH;
JIp27 chopMHUPOBAaHHOCTh HSKOJOTHYECKOW KYIBTYPHI,
IIOHUMAaHHUEC

BJIMSAHUWSA COIUAJIBbHO-3KOHOMMHNYCCKHX

npoueCcCcoB Ha COCTOAHHC HpHpO,Z[HOﬁ U COIMaJIbHOM

OTACJIBbHBIX JTHYHOCTHBIX

pe3yabTaToOB,
IMPOABJIAIOIINXCSA B
CcOONMIO/IEHN HOPM W
IpaBUII TIOBEJICHUS,
IMPUHATBIX B
o0pa3oBaTeIbHON
OpraHu3aIuu
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Cpenbl, OCO3HaHUE rJ100aJIBHOTO Xapakrepa
AKOJIOTMYECKUX TPOOJIeM, OpPHCHTAIUS Ha IPUMEHEHUE
MaTeMaTHYECKUX 3HAHWM IS pelIeHus 3a1ad B 00JIacTu
OKpY>Karolleu cpeapl,

JIp28 naHupoBaHHE TIOCTYMKOB W OIEHKH UX
BO3MOXHBIX MTOCJIEICTBUI 7151 OKPY’KAIOILLIEH Cpeabl;
JIp32 c(hopMHUPOBAHHOCTH MHPOBO33pPECHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKM W  OOIIECTBEHHOM TMPaKTUKU, TOHUMAaHHE
MaTeMaTUYeCKOW HaykKh Kak c]epbl dYelIoBEeUeCKOou
JIESITeTbHOCTH, JTAOB €€ Pa3BUTHS W 3HAYUMOCTU IS
Pa3BUTHUs LMBWIN3ALMH, OBJIAJICHUE A3bIKOM MaTEMaTUKHU
Y MaTeMaTU4YECKOW KYyJIbTYpOH KaK CPeACTBOM IO3HAHUS
MHpa, TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYI0 U
HCCIIEIOBATEIbCKYIO JEATEeIbHOCTh MHAMBUAYAIBHO U B

rpymnme.

JOKYMEHT MOAMUCAH SNTEKTPOHHOW NMOAMUCHIO
noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 16.10.24 13:00 MNpocTas nognucb
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