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1. IACIIOPT PABOYEWM IMPOT'PAMMBbI YYEBHOM JUCIUILIAHBI
OAII.0OIMATEMATHUKA

1.1. O0sacTh NPpUMEHEHNSI MPOrPaAMMBbI

PaGouast mporpamMmma y4eOHON NUCIMIUIMHEI SIBISETCS 9acThi0 OCHOBHOM
npodeccuoHanbHOi  00pa30BaTENPHOW  TIPOTPAMMBL. PazpabGorana B
COOTBETCTBUU c TpeOOBaAHUSIMU ®denepaibHOTO roCyJ1IapCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CpeiaHero (MoJHOro) olmiero oOpa3oBaHUS U C
y4€TOM MPUMEPHON 00111e00pa30BaTEeIbHOM MPOrpaMMbl IO MaTEeMaTHUKE B YaCTH
coaepxkanusi, pekomeHaoBaHHOH PI'AY «DHUPO» no cneumansHoctu 23.01.17
«MacrTep nmo peMOHTY U O0CJYKMBAHUIO ABTOMOOMJIEI», BXOJISIICH B COCTaB
yKpynHEHHOU Tpynnbl crnenuanbHOCTU: 23.00.00 «TeXHUKH M TEeXHOJOTMH

HA3eMHOT'0 TPAHCIOPTA)»

1.2. Mecto

yueOHoii

AUCIHMILIMHBI

B  CTPYKType  OCHOBHOH

npo¢eccuoHATbHOI 00pa30BaTeIbHOI MPOrPaAMMBbI:

1.3. Ilnanupyembie pe3yabTaThl OCBOCHHS 00IIE00PA30BATEILHON JUCHMILUIMHLI B
cootBercTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHWe AUCHUIUIMHA UMeeT mpu popmupoBannu u pazutun OK u I[TK

Koa u HaumMeHoBaHuUe
dopmupyembIx
KOMIIeTeHIN i

HnaﬂnpyeMLIe pe3yabTaTbl 0CBOCHUA TUCHUIIVIMHBI

Oo6mue

I[ncunn.nuﬂapnble

OK 01. Beibupats
CHOCOOBI pelIeHus
3amad
po¢eCCUOHATBHOMN
JeATEeIbHOCTH
HNPUMEHUTENBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yactu Tpyn0BOro BOCIHUTAHHUS:
- TOTOBHOCTh K TpPYAYy, OCO3HAHHUE
LIEHHOTO MaCTePCTBa, TPYIAOTIO0HE;

- TOTOBHOCTH K AKTUBHOU
JIEATENBHOCTH  TEXHOJIOTUYECKON U
COLMAJIbHOM HaIpaBJIEHHOCTH
CrocoOHOCTh WHULUUPOBATH,
IUIAaHUPOBaTb M CaMOCTOSITENILHO

BBIMOJIHATE TAKYIO JIEATEIBHOCTD;
- UWHTEpeC K pas3luuHbIM cdepam
poheCCUOHATIBHOM eI TeIbHOCTH,

OgnageHue YHHUBEPCAJIbHBIMU
y4eOHBIMH M03HABATENbHBIMU
IEUCTBUSIMU:

a) 6a30BbIC JOTUYECKHE ACHCTBUS:
- CaMOCTOSATENBHO (hOpMyNMpoBaTh U

- BJIQJIETh METOJAMH JI0KA3aTeNIbCTB, AITOPUTMAMHU
pelieHus 3a1ay;

(GOpMyITUpOBaTH  OMPENCICHUs,, AaKCHOMBI U
TCOPCMBI, MPpUMCHATH ux, IMPOBOAUTH
JIOKa3aTelbHBIC PACCYXICHHS B XOIC pEIICHHS
3aj1ad;

- YMETH ONEPHPOBATEH MOHITHIMHE: CTEIIEHb YHCIIA,
Jorapu(M YKCIIa; YMEHHE BBITIOIHATD BEIYUCIICHHE
3HAUEHUH U MPeoOpa3’oBaHUsl BBIPAKEHUH CO
CTENCHAMH U JiorapumMamu, mpeodpa3oBaHus
JPOOHO-PAMOHATBHBIX BBIPAYKCHH;

- YMETb OIEPUPOBATH MOHATUAMHU: pallMOHAIbHBIE,
HppaIMOHANbHEIE, TI0Ka3aTebHBIC, CTETICHHBIE,
norapuMIIecKue, TPUTOHOMETPHUYCCKHE
ypaBHEHUS ¥ HEPABEHCTBA, X CHCTEMEI,

- yMeTh OIepUpOBaTh TOHATHAMHU: (DYHKIWS,

aKTyaJH3upOBaTh npobneMy, | HempepbiBHAS (QYHKIHS, ONPEICICHHBIN HHTETPAJ;
paccMaTpUBaTh BCECTOPOHHE; YMCHUE HAXOJWTh IPOU3BOJHBIC 3JICMEHTAPHBIX
- YCTaHaBIUBAaTh  CYIICCTBEHHbIH | (QYHKIMH, HCIONB3Yysl CIpPaBOYHBIE MaTepPHAbI;
MpU3HAK WM  OCHOBAaHUSA  JUIS | MCCJICIOBAaTh B MPOCTEHINUX Ciydasx (pyHKIMH Ha
CpaBHEHUS, KJIacCUPUKAMKA | MOHOTOHHOCTb,  HaXOJUTh  HAaWOONbIIHE U
00001IeHus; HAaUMCHBIIME 3HA4YeHHS  (PYHKIWA; CTPOUTH
- OmpenensiTh el ACATEIbHOCTH, | Tpa@UKH  MHOTOWIEHOB € KCIOJIb30BAHUEM




3a/1aBaTh MapaMeTpbl U KPUTEPUU HX

JOCTUKCHUS,

-BBIABJIATH 3aKOHOMEPHOCTHU u

IIPOTUBOPCHUUSA B MaTepHaJIbHBIX

SIBJICHUAX

BHOCUTH KOPPEKTUBEI B N€ATECIIBHOCTD,
- OLICHUBATH COOTBCTCTBUC

pe3yJIbTaTOB LESAM, OLIEHUBATh PUCKHU
MOCJIE/ICTBUN IESITETLHOCTH;

pa3BUBaTh KpEaTHMBHOE MBIIICHUE
MIPY PEIICHUN KU3HEHHBIX MPOOIEM
6) 0a3zoBble  HCCIEIOBATEIHCKUE
IEUCTBHUSA:

BIIAJICTh HaBBIKAMU y4eOHo-
HCCIIEIOBATEIbCKOH U MPOEKTHOM
JIeATEeIIbHOCTH, HaBBIKAMU

paspenicHus mpooieM;

-BBISIBIIATh TIPHYHHHO-CJICICTBEHHbIE
CBSI3M W aKTyaJu3WpoBaTh 3ajauy,
BBIIBUTATh THUIOTE3y €€ pelleHus,
HaXOJUTh apryMEHTHI JUTSt
JIOKa3aTeNbCTBA OTHUX YTBEPKACHUI,
3a]aBaTh MapaMeTpbl U KPUTEPHU

peleHus;
-aHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€
peleHus 3a1aun pe3yJIbTaTHI,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCT, MIPOTHO3UPOBATH
WN3MEHEHHE B HOBBIX YCIIOBUSIX;

-yMETh  TEPEHOCHUTHb  3HAaHHA B

MO3HABATENBHYI0O U MPAKTUYECKYIO
00J1aCTH JKU3HEACATCILHOCTH;

-yMETh HMHTETPUPOBATH 3HAHUA U3
pa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIE HJCH, TpeJyiaraTh
OpI/IFI/IHaJ'[I)HBIe noaxoabl U peHICHI/ISI;
CIIOCOOHOCTh HMX HCIOJL30BaHHUS B
M03HABaTEJILHO " COLIMAJILHOM
MIPaKTHKE.

annapaTa MaTeMaTHYeCKOrO aHajn3a; MPUMEHSTh
MIPOM3BO/IHYIO TPU PELICHHH 3a/1au Ha JBIDKCHUE;
Ha HauOONbIIME W HAUMEHBIINE 3HAYCHUS, Ha
HaXO0X/ICHHE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMETh ONEpPHPOBaTh MOHITHUSAMHU: PAllHOHATBHAS
¢yHKIMA, TOKa3aTenbHas (QYHKOWS, CTENeHHAs
byHKIWMSA, norapudmMuyeckas byHKIMA,
TPUTOHOMETPUYECKHE ¢byHKIMH, oOpaTHBIE
(GYHKIMH; YMEHUE CTPOUTH TpaduKu HM3ydeHHBIX
(YHKIMHA, UCTIONB30BaTh IpadMKU MPHU HU3yYEHUU
MIPOLIECCOB U 3aBHCHUMOCTEH, NMPH PEIICHUU 3a7ad
U3 Jpyrux y4yeOHbIX TIPEIMETOB W 3amad |3
peambHOW  KW3HM;  BBIpaXarb  (opMyJamu
3aBUCHMOCTH MEKTy BEINYNHAMUY;

- YMETh pemarh TEKCTOBbIC 33/1a4M Pa3HBIX THIIOB
(B TOM dmucie Ha TPOIEHTHI, JONW M YacTH, Ha
JBIDKEHUE, PaboOTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 3aJa4¥ U3 00JIaCTH yNpaBJICHUS JIUYHBIMU
u CeMEHHBIMU (uHaHcamm); COCTaBJIATH
BBIDOKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHCTEMBI 110 YCIOBHIO 3a/add, HCCIECI0BATh
TIOTy4EHHOE pemieHne " OLICHUBATh
MIPaBAOIIO00HOCTh PE3yiIbTaToB;

- yMeTb OIEpUPOBATH IOHATHSAMH: CpEaHee
apuMeTHYECKOe, MeIWaHa, HauOoJbIIee W
HavMeHbIIee 3HAYCHWs, pa3Max, JHUCIepcHs,
CTaHJApTHOE OTKIOHEHHE YHCIOBOrO Habopa;
yMeHHe W3BJICKATh, HHTEPIIPETHPOBAThH
nH(pOpPMaNHIO, MPEACTaBICHHYI0 B TaOJMIAX, Ha
JuarpaMmax, B rpadukax, oTpaxaromyio cBoiicTBa
peaJbHBIX TIPOLECCOB M SIBICHUI; MPENCTABIATH
MHPOPMANHXIO C MO MOIIBIO TAOIWIl M JHarpamu;
UCCIIeZOBaTh CTaTUCTUYECKUE JaHHbIe, B TOM
Yucine ¢ NPUMEHEHUEM TpadUuecKHX METONOB U
JIEKTPOHHBIX CPEJICTB;

- YMETb OINEpPUPOBATh IOHATUSAMU: CIy4dalHbIN
ONBIT W CiIydailHOE COOBITHE, BEPOSTHOCTH
CIly4alHHOTO  COOBITHS;  yMEHHE  BBIYHCIATH
BEPOSITHOCTh €  MCIOJIB30BAHUEM TpaUUECKUX
METO/IOB;

- TIPUMEHSTh (HOPMYJIBI CIOKEHHS U YMHOMXCHUS
BEpOSITHOCTEH,  KOMOWHAaTopHble  (akTel U
¢dbopMynBl TpH  pEIICHMM 3a/ad4; OLIEHWBAThH
BEPOSITHOCTH pPEANTbHBIX COOBITHI; 3HAKOMCTBO CO
CIlyJalHBIMH BEJIWYMHAMH; YMEHHE HPHUBOANUTH
MIPUMEPBHI TIPOSIBIICHUST 3aKOHA OOJIBIINX YHCENT B
TIPUPOHBIX ¥ OOIIECTBEHHBIX SBJICHUSIX;

- YMETh OIEPHUPOBATh TMOHATHSIMHU: TOUKA, MpsMasi,
IUIOCKOCTh, TIPOCTPAHCTBO, JABYTPaHHBIH  yrod,
CKpPEIIMBAONIMECcs] TpsMble, NapauIeNbHOCTh U
MEPHEHANKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH, yToi
MEXIYy NpPSIMBIMH, Yol MEXAy HpsAaMoil u
IUIOCKOCTBIO, ~ YTOl ~ MEXKIY  IUIOCKOCTSIMH,
paccTosHHE OTTOYKM /0 IUIOCKOCTH, PacCTOSHHE
MEXIy TIPSIMBIMH, paccTosiHue MEXIy
IUIOCKOCTSIMHM; ~ YMEHHE  HCIIONB30BaThb P
peleHny 3a1ad M3y4eHHble (aKThl M TEOpeMbl
IUIAHUMETPHY; YMEHHE OICHWUBAaTh  pa3Mepbl
00BEKTOB OKPYIKAIOIIET0 MHPA;

- YMETh ONEPHUPOBATh MOHITUSIMUA: MHOTOI'DaHHHUK,




cedeHHe MHOTOTpaHHUKA, KyO, NapajulesienuIen,
nmpu3Ma, mUpamuaa, ¢GuUrypa u TOBEPXHOCTh
BpallleHUs], LWINHAP, KOHYyC, 1Iap, cdepa, cedeHus
¢Gburypsl  BpallleHHs, IJIOCKOCTb, Kacarouiascs
cepsl, IMIMHIPA, KOHYCA, TIOIIAIb TOBEPXHOCTH
MIPaMUIbL, TPU3MBI, KOHYCA, IWIMHIPA, IUIOMaIb
cdepsl, 00beM Ky0a, IPSIMOYTOJIBHOTO
TapaJuIeNenumesa, MTUpaMUIb, TIPU3MBI,
IWIMHApa, KOHyca, IIapa; yMEHUue H300pakaTh
MHOTOTPaHHMKH W TIOBEPXHOCTH BpalICHUs, HX
CceyeHHs OT PYyKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U OJIEKTPOHHBIX CPENICTB; yYMEHHE

pacmo3HaBaTh CHMMETPHIO B  IIPOCTPAHCTBE;
yMeHHe pacro3HaBaTh NIPaBHJIbHBIC
MHOT'OTPaHHHKH;

YMETb ONEpPHPOBaTh MOHSATHSAMH: [BIDKCHHE B
IPOCTPAHCTRBE, noJ00HbIC ¢urypst B

MIPOCTPAHCTBE; HCIIOJIb30BATh OTHOLIICHUE
IJIOMAICH TOBEPXHOCTEH M OOBEMOB IMOMOOHBIX
¢buryp npu pemeHny 3aaay;

- YMETh BBIYHCIATH T'€OMETPUYECKHE BEIHMYMHEI
(mmmHA, yrom, IUIOmMAAb, O0O0BEM, IUTOMIANb
TIOBEPXHOCTH), HCHOJIB3Ys N3y4eHHBIE (GOpMyIbl 1
METOJIBI;

- YMETH OIEPUPOBATH MOHATHAMHU: MPAMOYTOJIbHAs
cHCTeMa KOOPJMHAT, KOOPJHHATHI TOYKH, BEKTOD,
KOOPJIHHATHI BEKTOpa, CKAISIPHOE IPOU3BEACHHE,
yroix MeEXKIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEJCHUE BEKTOpAa Ha YHCIIO; HAXOAUTH C
MOMOIIBI0  M3YYEHHBIX (OPMYT  KOOPIMHATHI
CepellMHbl OTpE3Ka, PpAcCTOSHHE MEXAY ABYMS
TOYKaMU;

yMeTh BBIOMpATh MOIXOASILINH HU3yUCHHBIH METOx
Ut pereHus 3aja4H, pacno3HaBaTth
MareMaTudeckue (akTel M MaTeMaTHYECKUE
MOACIN B IPUPOJHBIX U O6HI€CTB€HHBIX SABJICHUSAX,
B HCKYCCTBE, YyMEHHE NPHBOAUTH HPUMEPHI
MaTeMaTUYECKUX  OTKPBITMM  POCCUHCKOHM U
MUPOBOW MaTeMaTHUECKOH HAyKU

OK 02. Ucnonb3oBaTh
COBpPEMCHHBIC
CpEeICTBA MIOUCKA,
aHajmM3a u
HHTEPIpPETAIUN
nHpOpPMALIUH, U
nH(pOpPMALUOHHbIE
TEXHOJIOTUH JIJIst
BBITIOJTHEHUS 3a/1a4

B oOmactu
[MO3HAHUS:

LEHHOCTH  HAYYHOTO
c(hOpMHUPOBAHHOCTH

COOTBETCTBYIOIIETO
YPOBHIO pasBUTHE HaYKH "
0011IeCTBEHHOI MIPaKTUKH,
OCHOBaHHOTO Ha MHWAaJOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HaHUIO
CBOEr0 MeCTa B TOJHUKYJIBTYPHOM

COBPEMEHHOMY

- YMCTb ONCPUPOBATL NOHATUAMU: pallMOHAJIbHAA

¢GbyHKIMS TOKazaTedabHas (yHKUMS, CTENeHHas
byHKIHS, norapudmMuueckas byHKIMA,
TPUTOHOMETPHUIECKHE ¢byHKIHH, oOpaTtHbIe
¢GbyHKIIHN,

- YMEHHE CTPOUTH Ipaduky M3y4eHHBIX (QyHKIUH,
WCIIONIb30BaTh TPA(UKN MPH M3YYECHHH IPOLECCOB
U 3aBUCHMOCTEH, NP PELIeHUU 33Jad U3 JPyTrux
y4eOHBIX MPEAMETOB U 3aJad U3 peaJbHOU KU3HU

npodeccroHanbHON MHpE; BbIpaXAaTh  (OpMyIaMH  3aBUCHMOCTH  MEXKAY
JIeSITeTbHOCTH - COBEPIICHCTBOBaHME SA3BIKOBOM U | BEJIWYMHAMU;
YUTATETbCKOU KYJIBTYPBI KaK | - yMEThb ONEpPHPOBaTh IOHATHAMH: TOXAECTBO,
CpeAcTBa B3aMMOACHCTBUS MEXIy | TOXKAECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
JIIOIBMH ¥ TTO3HAHUS MHPa; HEpaBEHCTBO, CUCTEMa YpaBHEHHH M HEPaBEHCTB,
- OCO3HaHWE IEHHOCTH HAYYHOW | PaBHOCHJIBHOCTh YPaBHEHWI, HEPaBEHCTB W
JIeSITeIbHOCTH TOTOBHOCTb | CHUCTEM, UppalnMOHAaJIbHEIE, MoKa3aTeJbHEbIE,
OCYILECTBIIATh MPOEKTHYIO U | CTETICHHbIE norapudmuueckue,
HCCIIEIOBATENbCKYI0  JEATENBHOCTh | TPUTOHOMETPHUYECKUE ypaBHEHHS, HEPABEHCTBA U
WHIVBHUIYAIILHO U B TPYIIIE. CHCTEMBI;
OsnaneHne YHHUBEPCAJIBbHBIMU | -yMeTh pPEIIaTh ypaBHEHHS M  HEPABEHCTBA
y4eOHBIMH MIO3HABATENbHBIMH | CHCTEMBI;




JIEUCTBUSAMU:

a) pabota ¢ nHpopmanueii:

-BIIQICTh ~ HABBIKAMH  [OJYy4CHHS
HH(GOPMAIUK U3 UCTOYHHKOB Pa3HBIX
THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISTH MOWCK, aHam3,
CHCTEeMaTH3alMI0 ¥ HMHTEPIPETALHIO
UHOOPMALIUK PA3NUYHBIX BHAOB U
(dhopM mpecTaBIICHUS,

- CO37aBaTh TEKCTHl B Pa3IMYHBIX
(dopmaTax C y4eTOM Ha3HAuCHHs
nH(pOpMaLIUK U LIENEBON ayAUTOPUH,
BEIOMpas ~ ONTUMAIbHYI  QopMmy
MPE/ICTABIICHUS U BU3yaJIH3allUH;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ MHpOpMalMu,  ee
COOTBETCTBHE MPABOBBIM U MOPAIBHO
3TUYECKUM HOpMaM;

- HCIIOJIBb30BATh cpencraa
MH(OPMAIMOHHBIX u
KOMMYHUKALMOHHBIX TEXHOJIOTHH B
pelIeHrI KOTHHTHBHBIX,
OpraHru3aluOHHbIX 3aga4 C
co0umoieHreM TpeboBaHui
SPTOHOMHKH, TEXHUKH GE30IacCHOCTH,
TUTHCHEI, pecypcocbepexenus,

NPABOBBIX M 3THYECKHX HOPM, HOPM
WHPOPMALIMOHHON OE30TTaCHOCTH;
- BIIQJIETh HaBBIKAMH pacllO3HABaHMS

" 3aIIUTHI uH(pOpMALIUH,
nH(popMaLMOHHOI 0e301macHOCTH
JMYHOCTH

IIOMOIIIBXO Ppa3JINIHbIX IIPUEMOB; peuiathb
ypaBHEHHs, HEpaBeHCTBA M  CHCTEMBI  C
rmapaMeTpoM; IPUMEHITh ypaBHEHHNSI, HEPABCHCTBA,
X CUCTEMBI UIA PpCHICHUA MAaTCMaTUYCCKUX 3a/1a4
W 3aJad W3 Pa3MYHBIX OO0NacTe HayKu W
peanbHOMN XKU3HHU;

- yMeTb CBOOOJHO ONEPHPOBATH MOHSITHUSIMHU:
JBIDKEHUE, TIapaJUIeIbHBIA EpeHOC, CHMMETPHS Ha
INIOCKOCTH ¥ B  TPOCTPAHCTBE,  IOBOPOT,
npeoOpa3oBaHue 1OA00Ms, 1OA00HBIE (UTYPHI;
YMETh Paclio3HaBaTh paBHBIEC U OAOOHBIE (PUTYPEI,
B TOM YHCJI€ B IIPUPOJE, HCKYCCTBE, apXUTEKTYPE;
YMETh UCTOJIH30BaTh TEOMETPHUCCKIEC OTHOIICHUS,
HAaXOJWTh TEOMETPUYCCKHE BEIMYUHBI (JUIHHA,
yroj, IJoOmaab, oObEM) NMpPU PEUICHUH 33had U3
JPYTHX y4eOHBIX IPEIMETOB M3 PEaTbHON JKH3HH.

OK.03 IImarupoBath 1
peaNn30BBIBATH
COOCTBEHHOE
npoecCHOHAIBHOE H
JIMYHOCTHOE Pa3BHUTHE,
NpeIIPUHUMATEIBCKY
10 JIeSITEIbHOCTD B
poeCCUOHATBHOMN
cdepe, UCIIOTH30BATH
3HAHUS 110
(uHAHCOBOI
TPaMOTHOCTH B
PpasJInuHBIX
JKM3HEHHBIX
CUTyaluuiax

B obnactu QyxOBHO HpPaBCTBEHHOTO
BOCIIUTaHHSA:

- ¢(hOpMHUPOBAaHHOCTh HPaBCTBEHHOTO
CO3HAHUS 3TUYECKOTO MOBEICHMUS;

- CIIOCOOHOCTBH OLICHUBATH CHUTYALHIO
U MPUHUMATbh OCO3HAHHBIE PEILICHUS,
OpPUEHTHUPYSCH Ha MOpPAJbHO-
HPaBCTBEHHBIC HOPMBI U IEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaga B
MOCTPOEHHE YCTOHYMBOTO OyAyIIETO;
-OTBETCTBEHHOE OTHOLIEHHE K CBOUM
pomutermsiM  (WIIH) JAPYTHM YICHAM
CEMbHU, CO3JAHMIO CEMbU Ha OCHOBE
OCO3HAaHHOTO MNPHUHSATUSA ILEHHOCTEH
CEMEHHOM JKU3HM B COOTBETCTBUM C
TpaauuusaMu Haponos Poccuy;
OsnaneHne YHHUBEPCAIbHBIMHU
PETYIATUBHBIMH JCHCTBUSIMHU:

a) caMOOpraHu3anys:

- YMETb ONEPUPOBATh TOHATHSIMHU:
UppalMOHAJIbHBIE, II0Ka3aTelbHbIe, CTCICHHBIC,
norapudmMudecKue, TPUTOHOMETPUYECKHUE
ypaBHEHUS M HEPABEHCTBA, X CUCTEMBI;

- YMETh ONEpPHUPOBATh MOHSTUSIMU: MHOTOI'DaHHHUK,
CeYeHne MHOTOTpaHHWKa, KyO, Mapajuienenuuen,
npu3Ma, nupaMpaa, Qurypa W IOBEpXHOCTb
BpallleHHs, LWIMHIP, KOHYC, 1Iap, cdepa, cedeHus
¢Gurypsl  BpamieHHs, IUIOCKOCTb, Kacaromascs
cepsl, THINHAPA, KOHYCA, IIOIAIb TOBEPXHOCTH
MUPaMUIbL, IPU3MBI, KOHYCA, LWIMHIPA, IUIOMa b
cepsl, 00BeM Ky0a, MIPSIMOYTOJBHOTO
rapaJuieNnenune/a, TUpaMUIbL, TIPU3MBI,
LWIMHApPA, KOHyca, Iapa; yMeHHe H300paxarh
MHOTOTPAaHHUKH W IOBEPXHOCTH BpALICHUs, HX
CeUEHUS] OT PYKH, C TIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB H DJIECKTPOHHBIX CPENCTB; YMETb
pAacIo3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh PaBHIbHBIC MHOIOTPAHHUKH;

- CaMOCTOSITENBHO  OCYLIECTBISTH | - YMETh OINEPHPOBATh MTOHATHAMH: IPSMOYTOJIbHAS
MI03HABATEJIEHYIO JIeSITeNbHOCTD, | CHCTéMa KOOPAMHAT, KOOPAMUHATHI TOUYKHU, BEKTOD,
BBISBJIATH INPOOJIEMBI, CTaBUTh M | KOOPAMHATHI BEKTOPA, CKAJSIPHOE INPOU3BEICHHE,
(hopmysIMpoBaTh COOCTBEHHBIE 3aJ]a4i | yrol ~ MEXKIY BEKTOpaMH, CyMMa BEKTOPOB,
B 00pa3oBaTEeNbHOM AEATEIHHOCTH M | NPOU3BEACHHE BEKTOpa Ha YHUCIO; HAXOIUTh C
JKM3HEHHBIX CUTYalUsIX; MIOMOIIBI0  U3YYEHHBIX (OPMYT  KOOPIMHATHI
- CaMOCTOSATENILHO COCTABISITh IUIAH | CEPEIMHBI OTPE3Ka, PACCTOSHHE MEXIY ABYMS




peuieHus OpoOJeMBl € Y4eTOM
MMEIOLINXCS PECYPCOB COOCTBEHHBIX
BO3MOKHOCTEN U MPEANIOYTEHU;

- TaBaTh OIICHKY HOBBIM CHTYAallUsIM;

- cmocoOcTBOBaTh (POPMHUPOBAHHUIO U
MPOSIBICHUIO IIHPOKOW JpyAHLUH B
Pa3HBIX 00IaCTSIX 3HAHWH, OCTOSHHO
TIOBBIIIATH CBOM 0Opa3oBaTeNbHBIA M
KyJbTYPHBII YPOBEHb;

a) CAaMOKOHTPOJIb:

WCIIONIb30BaTh MPHUEMBI  peIICKCUU
JUTS  OLCHKH CHUTyalliH, BBIOOpA
BEPHOTO PEILCHUS;

- YMEThb OILIEHUBaTb pPHUCKH U

CBOCBPCMCHHO MNPUHUMATL PCHICHUSA
10 X CHUKCHHUIO,

0) SMOLMOHAIbHBIN WHTEIIEKT,
MIpeAnoJIararo i
c(hOopMHPOBAHHOCTE:

BHYTpPEHHEH MOTHBAIINH,
BKJTFOYAIOIIEH CTpEMIICHHE K
MOCTIDKEHHIO  IIeMH M YCHexy,
ONTHMH3M u HWHUALAATABHOCTb,
YMCHHE [ICHCTBOBaTh, WCXOAS U3
CBOHX BO3MOYKHOCTEH;

- SMITaTHH, BKJTIOYAIOIICH
CITOCOOHOCTH TTOHUMATH

SMOIIMOHAIIBHOE COCTOSIHHE APYTHX,
YUUTBIBATH €r0 IPH OCYIIECTBICHUH

TOYKaMH

KOMMYHHUKallM¥,  CIIOCOOHOCTh K

COUYYBCTBUIO U CONEPEKUBAHMUIO;

- COLMATIBHBIX HaBBIKOB,

BKJIFOUAIOLITHX CIIOCOOHOCTB

BBICTPaNBaTh OTHOLICHUS C JIPYTUMH

JTIOIBMH  3a00THUTBCSA,  MPOSIBIATH

MHTEPEC U pa3peiiaTh KOHQIUKTHI
OK 04. TOTOBHOCTb K CaMOpPA3BUTHIO, | - YMETb ONEPUPOBATh MOHATHSIMH: CIydaWHBINA
D¢ pexTnBHO CaMOCTOSATEIILHOCTH U | ONBIT ¥ CllydyalHOE COOBITHE, BEPOATHOCTH
B3aMMOJICHICTBOBATh U | CaMOOIIPEEIICHHIO; CIly4alHOTO  COOBITMS;  YMETh  BBIYHCIATH
paborats B -OBJaJIcHHE  HaBbIKAaMH  y4eOHO- | BEpOSTHOCTH C WCIIOJIB30BAaHHEM TparyecKux
KOJUIEKTHBE U UCCJIEJIOBATEIbCKOM  MPOEKTHOM M | METOJOB; IPUMEHATb (OPMYJBI CIOXKEHUS U
KOMaHJ1e COLIMANBHOM JEATeNbHOCTH; YMHOXKEHUSI ~ BEPOSATHOCTEH,  KOMOHMHATOpHbBIE

OBnaneHne YHUBEpCANbHBIMU | GakTel W (OpMyJIBl TpH pEIIeHHH 3a]ad;

KOMMYHHUKaTUBHBIMH ACHCTBUSIMH: OLICHWBaTh BEPOSTHOCTH PpEalbHBIX COOBITHII;

0) COBMeCTHAs AEATEIbHOCTS:

- TOHMMaTh ¥  HCIOJB30BaTh
IIpeuMyliecTBa KOMaHIHOH u
WHIIUBHUYAJILHOI paOoTHI;

- I[pUHUMATh LEJIH COBMECTHOM
JIESITETIbHOCTH,

OpPTraHWU30BBIBAaTh M KOOPIUHHUPOBATH
JOEUCTBUSI 1O €€  JOCTH)KEHHUIO:

pacrpeneNiTh poiii ¢ y4eTOM MHEHHH
YYaCTHHKOB O0OCYXJIaTb pe3yJbTaThl
COBMECTHOH paboThI;

3HAaKOMCTBO CO CIyYalHBIMU BEIMYMHAMU, YMEHUE
NPUBOAWTH  IPUMEPHl  MPOSBICHUS  3aKOHA
OOJIBIINX YKCEeJ B HPUPOJHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

-yMeTb CBOOOJHO  ONEPUPOBATH MOHATHIMH:
CTENEHb C  LeNblM  IIOKa3aTeleM, KOpPEHb
HATYPaJIbHON CTENEHH, CTENIEHD C

pallMOHANBHBIM  TIOKa3aTeleM,  CTENEeHb  C
JEUCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKA3aTeIeM,
nmorapuM dYHCIA, CHHYC, KOCHHYC W TaHI'€HC
MIPOU3BOJILHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPHPOBATH MOHSITHUSIMHU:

- KOOPAMHUPOBaTb ¥  BBIIOJNHATH | rpaduk byHKIMH, oOpaTHas dyHKIMS,
paboTy B  YCIOBUSIX pEaIbHOTO, | KOMIO3MLMsS  (QyHKUWH, JMHeHHas  QyHKUus,
BUPTYaJbHOTO M KOMOWHHMPOBAaHHOTO | KBajpaTH4Has (QYHKUUS, CTeleHHas (YHKIHSA c
B3aMMOZEHCTBHS; LeNbIM  TO0Ka3aTeleM,  TPUTOHOMETPHYECKHE




- OCYILIECTBIIATH MO3UTHBHOE
CTpaTern4eckoe TIOBEICHUE B
pasNUUHBIX CHUTYalMsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, OBITH
WHHITATHBHBIM.

OgnazneHne YHHBEPCATbHBIMU
PETYJIATUBHBIMHU JICHCTBUSIMU:

T) IPUHATHE CE0sl U IPYTHUX JIIO/IEH:

- NPUHUMATh MOTUBBI U aPTryMEHTBI
JpyTuX  JIIoAed  IOpu  aHaIu3e
pE3yNbTaTOB ACATEILHOCTH;

- NpU3HaBaTh CBOE MpaBO M MPaBO
JPYTHX JIFO/IEH Ha OIIMOKHY;

- pa3BHBATh CIIOCOOHOCTH IIOHMMATh
MHP € TO3UIIMHU JIPYToro YesioBeKa

oOpaTHbIe TPUTOHOMETPHUUYECKHE
ToKaszaTeJbHasT W JIorapupmMudeckas

GbyHKIMH,
GbyHKIMH,
¢byHKIHT;
- yMeTb CTpouTh Tpaduku (YHKIMH, BBIIOIHATH
npeoOpa3oBaHus rpadUKOB QYHKITHI,

- yYMETh HCIONB30BaTh Tpadukm GyHKOWH I
W3y4YeHUs TPOLECCOB W  3aBUCHMOCTEH IpHU
peLIeHn: 3a1a4d U3 APYTHX y4eOHBIX IPEeIMETOB U
U3 peaJlbHOW JKM3HHU; BBIpaXKarh QopMyIamu
3aBUCHMOCTH MEK/1y BEINYNHAMU;

- CBOOOAHO OMEPHPOBATH MOHITUSIMH: UYETHOCTh
byHKIHH, MePUOTUIHOCTH byHKIMY,
OTpaHWYEHHOCTh ¢byHKINH, MOHOTOHHOCTB
¢byHKIAN, SKCTpeMyM (QyHKIMH, HauOoJblIee H
HaMMeHbIIee 3HaYeHUs (PYHKIH Ha IPOMEKYTKE;
- YMETh IPOBONTH HCCIeOBaHNE (QyHKINY;

- YMeTh HCHOJB30BaTh CBOWCTBA M TrpaduUKH
(GYHKIMHA JJ1s1 pellieHus] ypaBHEHUH, HEPaBEHCTB U
3aJjad ¢  mapameTpaMy; — u300paxkaTb  Ha
KOOPAMHATHOM TMJIOCKOCTH MHOKECTBA PEIICHUI
yYpaBHEHH, HEPABCHCTB M X CHCTEM

OK.05 OcymecTBisATh
YCTHYIO U
MMUCHMEHHYIO
KOMMYHHKAIIHIO Ha
roCyIapCTBEHHOM
si3pIke Poccuiickoit
depepanuy ¢ yueTomMm
0COOEHHOCTEMH
COITHAIIEHOTO 1
KYJIBTypHOTO
KOHTEKCTa

B obnactu
BOCIIMUTAHMS:

- ACTETUYECKOE OTHOIICHHWE K MHUDY,
BKJIFOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT'O TBOPYECTBA, CIOPTA,
rpy/Jia u oOLIeCTBEHHBIX OTHOILICHUH;

9CTETUYCCKOT'O

- CIOCOOHOCTH BOCIIPHHUMATH
pa3iuyHbIe BUJIBI HCKYCCTBA,
TPaAMIMA W TBOPYECTBO CBOETO H
TPYTHUX HapPOJIOB, OIIyIIaTh
SMOIIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA,

- yOSXKICHHOCTh B 3HAYUMOCTH IS
JIMYHOCTH i ob1iecTBa
OTEYECTBEHHOTO u MHPOBOTO

HCKYCCTBA, 3THHUYCCKUX KYJbTYPHBIX
Tpa,I[I/II_[I/Iﬁ 1 HAPOJAHOI'O0 TBOPUCCTBA,
- TOTOBHOCTb K CAaMOBBIPA)KCHUIO B

Pa3HbIX BUJAX HCKYCCTBa,
CTpeMJICHHE TMPOSBIIATHL  KadecTBa
TBOPYECKON JTUYHOCTH;

OBnaneHne YHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSMMU:

a) oOmIeHwe:

- OCYLIECTBJIATh KOMMYHHKAIlHd BO
Bcex cepax )KU3HH;
- pacrno3HaBath

cpencTBa obmeHus, MMOHUMATD
3HAQUEHHE  COLMANBHBIX  3HAKOB,
pacro3HaBaTh TP IIOCHUIKH
KOHQIIMKTHBIX CUTYyallMd M CMAr4arth
KOH(IIUKTBL;

- DPa3BepHYTO M JIOTUYHO H3JIarath
CBOIO TOYKY 3peHHs c
HCIIONB30BAaHUEM SI3BIKOBBIX CPEACTB

HeBepOaJIbHbIE

- yYMEThb OIEpPHPOBaTh IOHATHSAMHU: CpenHee
apuMeTHyeckoe  MeAWaHa, HauOouspliee U
HavMeHbLIee 3HAYCHUsS, pa3Max, JHCIepCHs,
CTaHJApTHOE OTKJIOHEHHE YHCJIOBOro Habopa;
yMeEHHe H3BJIEKATh, HUHTEPIIPETUPOBATH
nHPOPMANHIO, TPEACTABICHHYI0 B Ta0imWIax, Ha
auarpamMmMax, rpa@ukax, OTpakalollylo CBOMCTBa
peaNbHBIX MPOLIECCOB M SBJICHMH; NPEICTaBIATH
HHOOPMALKIO ¢ MOMOIIBIO TAONHUI[ U JHArPAMM;
HCCIIeI0BaTh CTATHCTHYECKUE JaHHBIE, B TOM
Yyucie ¢ NPUMEHEHHEM TpadUuecKHX METOIOB M
JJIEKTPOHHBIX CPEJICTB;

- YMCTh ONCpUPOBATH NOHATUAMU: TOYKA, IIpsAMasd,
IUIOCKOCTh, IIPOCTPAHCTBO, JBYTPaHHBIH Yrod,
CKpELIMBAIOLINeCs TNpsMBle, MNapaIeNbHOCTh H
NEePICHIUKYSIPHOCTD NPSAMBIX U TIOCKOCTEH, yro
MEXIY MpPAMBIMH, YroJl MEXAy NpIMOH H

IJIOCKOCTBIO,  YIOll ~ MEXIY  IUIOCKOCTSMH,
paccTosHHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE
MEXY IPSIMBIMU, paccTosHue MEXIY
IUIOCKOCTSIMY;

- yYMeThb WCIIONB30BAaTh MPH PEIICHHH 3ajad
n3ydeHHbIe (AKTBI M TEOpeMBl IUIAHUMETPHH;
yMEHUE OIICHUBATh pa3Mepbt 00BEKTOB
OKPY’KaIOIIEeTo MIpa

OK.06. IIposBasTH - OCO3HaHHE 00y4aloUMMKCs | - yMETh PelIaTh TEKCTOBBIE 3a/laull Pa3HbIX TUIIOB
IpaXKAaHCKO- poccuiickon TpaXIaHCKOH | (B TOM YHCIIE Ha MPOICHTHI, JONH W YacTH, Ha
MIATPHOTHIECKYIO HIEHTUYHOCTH, JIBIKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYVT,




TTO3HIIHUIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE
MOBEJICHUE Ha OCHOBE
TpaIUIIHOHHBIX
00IIIEYETOBEYECKAX
LIEHHOCTEH, B TOM
YHCIIE C YISTOM

- LCJICHAITPAaBJICHHOC pa3BUTHC
BHyTpeHHeﬁ INO3UIUHU JIMYHOCTHU Ha

OCHOBE ZIyXOBHO-HPaBCTBEHHBIX
LeHHocTel  HapoaoB  Poccuiickoit
ODenepanun HACTOPHYECKIX "

HaIMOHAIBHO-KYJIBTYPHBIX TpaIuLnii,
(hopMHpOBaHHE CHUCTEMBI 3HAYHMBIX
LEHHOCTHO-CMBICIOBBIX YCTAHOBOK

HaJIOTH, 337124y U3 00JIaCTH YIPaBJICHUS JINYHBIMU
u CeMEHHBIMU ¢buHaHCAMM); COCTaBIIATh
BBIPA)KCHUS, YPABHEHHWS, M HEPABEHCTBA U HX
CHCTEMBbl 110 YCIOBUIO 3a/a4d, MHCCIEI0BaTh
MIOJTyYEHHOE peleHue u OLICHUBATh
TIPaBAOIIOI00HOCTh PE3yIbTaTOB;

-yMETb OINEPHUPOBaTh MOHATUSIMU: OIpPEICICHUE,
aKCHUOMa, TeopeMa, CIEeICTBUE, CBOMCTBO, IPU3HAK,

rapMOHHU3AIMU AHTHKOPPYILHOHHOTO JI0Ka3aTeIbCTBO, PABHOCWIIbHBIE (DOPMYIINPOBKH; -
MEKHAIMOHATIBHBIX U | MHPOBO33pEHUS yMeTb (hopMyJIMpOBaTh 00paTHOE U
MEXPEITUTHO3HBIX IPaBOCO3HAHHS, 9KOJIOTMYECKOH | IPOTHUBOIOJIOKHOE  YTBEP)KACHHE, IPHBOIUTH
OTHOUICHHH, KyJIbTYpbl, CIIOCOOHOCTH  CTaBUTh | IPHUMEpPBI, HCHOJIB30BaTh METOJ MAaTeMaTHYECKOM
NPUMEHSATH CTAaHAAPTHl | LEJH U CTPOUTH )KU3HCHHBIC [UIAHBL; WHIYKILIHH, JIOBOJUTH Jl0Ka3aTebHbIe
AQHTHKOPPYIILIMOHHOrO | B wacTw rpakIaHCKOTO BOCIIUTAHUS: | PacCyKACHUS IpU pELIeHWH 3ajqad, YICHHBATh
TIOBE/ICHMUSI. - OCO3HaHHE CBOUX | JIOTHYECKYIO MPABMIILHOCTD PACCYKACHHIH;

KOHCTHTYIIMOHHBIX npaB M | - yMeTb CBOOOJHO ONEPUPOBATH MOHITHSIMH:

00s13aHHOCTEW, YBa)KCHHWE 3aKOHA M | MOCIIEIOBATEIBLHOCTS, apudmeTHyeckas

TIPaBOIIOPSIIKA,; mporpeccus, reoMeTpuyecKast nporpeccus,

- OPUHATHE  TPAIULHOHHBIX | OECKOHEYHO yOBbIBatoIas reoMeTpHuYecKas

HAlMOHAIIBHBIX, OOIIEYEIOBEYECKHUX | MPOrpeccusi; yMETh 3a]aBaTh

TYMaHHCTHYECKHX U | IOCIEOBATEIbBHOCTH, B TOM YHCIE C IOMOLIBIO

JEMOKPaTHYECKHX LIEHHOCTEH; KOHKPETHBIX (hOpMYII;

- TOTOBHOCTb MPOTUBOCTOSTh | - yMETh BBIOMpATh MOIXOISIIMN METON Ul

W/ICOTIOTUHI 9KCTpEMHU3Ma, | pelleHHsl  3aJadyd, ITOHUMaHHE 3HAYUMOCTH

HalMOHAIU3Ma, KCeHOQOOUM, | MareMaTHKH B  W3Y4YEHHH  NPUPOJHBIX H

JUCKPHUMHUHAIIMM TI0  COIHMAJBHBIM, | OOIIECTBEHHBIX IPOIECCOB U SIBJICHUH;, yMETh

PEIUTHO3HBIM, PacoBBIM, | pacHo3HaBaTh MPOSBJICHHE 3aKOHOB MAaTEMAaTHKU B

HaIlMOHAIILHBIM TIPU3HAKaM; HCKYCCTBE, YMETb MPUBOJIUTH MpUMEPbI

- TOTOBHOCTH BECTH COBMECTHYIO | MAaTeMaTH4eCKHX  OTKPBITHH  pOCCHIiCKOH |

JeATEeIbHOCTh B HHTepecax | MHPOBOI MaTeMaTHUECKOH HayKn

TPaxIaHCKOTO o0111ecTBa,

y4acTBOBAaTh B CaMOYIpPaBICHHU B

0011e00pa3oBaTeNbHON  OpraHU3aIMH

U JIETCKO-IOHOMIECKMX OpraHU3alusX;

-yMEHHE  B3aMMOJEHCTBOBaTh €

COIMAJIBHBIMU WHCTUTYTaMH B

COOTBETCTBHM C HUX (QYHKIUAMH U

Ha3HauCHUEM;

- TOTOBHOCTH K TYMaHWUTApHOW W

BOJIOHTEPCKOH €A TEIBHOCTH;

MaTPUOTUYECKOTO BOCTIUTAHUSL:

- c(OPMHUPOBAHHOCTH POCCHUIICKOM

IpaXKJaHCKOM UJICHTHYHOCTH,

MaTpUOTHU3Ma, YBAXKECHUS K CBOEMY

Hapoxy, 4YyBCTBa OTBETCTBEHHOCTH

nepen Pomunol, ropmoctu 3a cBOM

Kpail, cBoro Poauny, cBOH S3BIK U

KyIbTypy, TIpOIUIOE W HACTOsIIEe

MHOTOHAIIMOHAIBHOTO HapoJa

Poccuu;
OK 07. - HE MIPHHAMATH IeHCTBUSA, | - YMETh OINEpUPOBATh MOHATHAMHU: (DYHKIIHA,
CogeiicTBoBaTh NPUHOCSIIME  BpeA  OKpYXKalollel | HempepbIBHAs GbyHKIu, HPOU3BOMHAS,
COXPaHCHHIO cpene; nepBooOpasHast, ONMpEeNeNCHHbIH HHTErpai; yMeTb
OKpy’Xaromiei cpensl, | - YMeTb MPOTHO3HUPOBATh | HAXOIWTHh MPOU3BOIHBIC IEMEHTAPHBIX (YHKLHH,
pecypcocOepexeHnto, | HeOIaronpusTHeIC 9KOJIOTUYECKHE | MCIIOJIB3YSl CIPAaBOYHBIE MaTepHajbl; UCCIEI0BATh
MIPUMEHSTH 3HaHUS 00 | MOCIENCTBUS MPEANPUHUMAEMbIX | B HpOCTEWIIMX  cioy4asx  (QYHKOMH  Ha
M3MEHEHHH KIIUMATa, JIeWCTBHH, IPEAOTBpALIATh HX; MOHOTOHHOCTb, ~ HaXOIUTh  HauOoibplIME U
TPUHLIUTIBI - pacuIMpUTb OMBIT JESATENbHOCTH | HAMMEHbIIME  3HAa4eHus  QyHKUuWil;  CTpouThH
0epexxITMBOTO 9KOJIOTHYECKOH HallpaBJICHHOCTH; rpa@uKd  MHOTOWIEHOB C  HCIIOJBb30BaHHEM
HPOU3BOACTBA, - paspabaTplBaTh IUIaH pELICHMs | ammapara MaTeMaTHYecKOro aHajM3a; NPHMCHSThH
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s pekTuBHO
JIeCTBOBATH B
Ype3BbIYaHbIX
CUTyaluriax

npobaeMbl ¢ yYeToM  aHaim3a
HUMEIOIIHUXCS MaTepuanbHbIX u
HeMaTepHaIbHBIX PECYPCOB;

- OCYIICCTBIIATH IICICHATIPABICHHBIN
MOUCK TEPEeHOCca CPEJCTB U CIIOCOO0B

JeWcTBHA B MPOGECCHOHATBHYIO
cpeay;
- yMeTb NEpEeHOCUTb 3HAHHA B

MO3HABATEILHYI0 U  MPAKTUYECKYIO
00J1aCTH KU3HEACATEIIBHOCTH,

- TpemiaraTh  HOBBIE  IPOEKTHI,
OLICHUBATh MJEH C MMO3UIMKY HOBU3HEI,
OpPUTHHAIBHOCTH, MIPAKTHICCKOH
3HAYMMOCTH;

- HaBaTb OLCHKY HOBLIM CUTYyalUIM,
BHOCHUTb KOPPCKTHUBLI B ACATCILHOCTD,
OILICHMBATh COOTBETCTBUC PE3YJILTATOB
oeJIsAM

MIPOU3BOJHYIO MPU PEIICHUM 3a1a4 Ha IBIKEHHUE;
pelaTh MPaKTUKO-OPUCHTUPOBAHHBIC 3a7addl Ha
HaubobIIAE 1

HaAaUMCHBIIUEC 3HAYCHHA, Ha HAXOXKICHUC IIYyTH,
CKOPOCTHU M YCKOPCHHUS,

- yMETh OINEPUPOBaTh MOHITUSMH: JBH)KCHHE B
MIPOCTPAHCTBE, noz00HbIE ¢urypst B
MIPOCTPAHCTBE; HCTIOH30BaTh OTHOIIICHHE
IUIOIIAACH MOBEPXHOCTEH M OOBEMOB MOIOOHBIX
Gburyp npu perieHun 3aaag;

- yYMETh BBIYHCIIATH I'€OMETPUYECKHE BEITHYHHBI
(mmuHa, yrom, IUIOMIaAL, OO0BEM, IUIONIAIb
MMOBEPXHOCTH), MCIONB3Ys U3yYeHHBbIE (GOPMYIBI U
METOJIBI

[IK 3.5. ITpon3BoIUTH
PEMOHT U OKPAaCKy
KY30BOB.

- yMeTb  OLCHUBAThH OOBEKTOB
OKPY’KafolIero Mupa;

- yMETb BBIYHCIISTH T€OMETPHYCSCKHIE BETUIMHEI
(nmwHa, yrou, mionans, 00beM, oAb
TTOBEPXHOCTH), UCTIONB3YS H3yUCHHBIE (POPMYIIBI H
METO[IbI;

- YMETb ONEpUPOBATH NOHATUAMU: MHOTOTPaHHHK,
CeyeHne MHOTOTpaHHMKa, KyO, napaiesenures,
pu3Ma, TupaMuaa, GUrypa u noBepxHocTh
BpallleHUs, IWIMHIP, KOHYC, ap, cdepa, cedeHus
(burypsl BpalieHus, IIOMAIb OBEPXHOCTH
[IMPaMUbL, IPU3MBI, KOHYCa, IWIHHAPA, IUIONIAab
cdepsrl, 00peM Ky0a, MPSIMOYTOTHHOTO
napajijaejaenuneaa, IupaMuasl, IpU3MBbI,
UUJIMHApPA, KOHYCa, 111apa;

- yMeTb  H300pakaTb  MHOTOTPaHHUKH U
IMOBEPXHOCTU Bpalll€HUA, UX CCUYCHHUA OT PYKH, C
IIOMOIIIBXO YCPTCIKHBIX HHCTPYMCHTOB u
9JIEKTPOHHBIX CPEACTB

pazMepbl

1.4. Kotu4yecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOM TUCHUIIIMHBI:
MaKCHUMalIbHON yueOHON Harpy3ku oOyuatomierocs 207 yacoB, B TOM YHCIIE:
00s3aTeNbHOM ayIUTOPHON ydeOHON Harpy3ku oOywatomerocsa 205 4acos;
KOHCYJIbTallUi 2 yaca.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIUILIVHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOMH padoThI

Bup yueOHoM padoThI O0bem
4acoB
MaxkcumaJsbHasi yueOHasi Harpy3ka (Bcero) 207
Oobs13aTe1bHAA aYIUTOPHAA Y4eOHAas Harpy3Ka (scero) 205
B TOM YHCJIE:
TEOPETHUYECKUE 3aAHSATHS 95
IIPAKTUYECKUE 3aHATUS 110
KOHTPOJIbHBIE pa0OThI 24
KOHCYJIbTallUH 2

CDOpMCl ammecmayuu IK3aMEH

Yriay0JieHHblii YPOBEHb

AuireOpa u HayYaJIa aHAJIN3A

[loBrOpenue. Pemienue 3amady C HMCHOJIB30BAHMEM CBOMCTB YHCEN U
CHCTEM CUHUCIICHUS, IECIMMOCTH, JOJENU U YACTEU, MPOLEHTOB, MOJIYJIEH YHUCEI.
Penrenue 3amau ¢ UCIIOIb30BaHUEM CBOWCTB CTENIEHEN U KOPHEW, MHOTOUJICHOB,
npeoOpa3oBaHWd  MHOTOYICHOB W JIPOOHO-PAllMOHATBHBIX  BBIPAKCHHI.
Pemenne 3amau ¢ MCHoONb30BAHUEM TPANLYCHOM Mephl yria. Monaysns yucna u
ero cpoiictea. PeleHue 3aiad Ha JBUXKEHUE U COBMECTHYIO pabOTy, CMECHU U
CIUIaBbl C TMOMOIIBIO JIMHEWHBIX, KBAJIPATHBIX U JAPOOHO-pAIIMOHATBHBIX
YPaBHEHUN U UX CUCTEM. PellleHue 3a1ad ¢ MOMOIIBIO YACIOBBIX HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJIHOM NEPEeMEHHOW, C NPUMEHEHHEM H300paKeHUS
YUCJIOBBIX TPOMEKYTKOB. PemieHne 3amad ¢ MCHOJIb30BAHUEM YHCIOBBIX
byukuit 1 ux rpaduxoB. Vcrnonbs3oBaHue CBOMCTB M rpadUKOB JIMHEHHBIX U

KBaJpaTUYHBIX (YHKIHUI, 06paTHON IPOHOPLUUOHATLHOCTH U (GYHKIMH :\/;.
['padmueckoe pemieHne ypaBHEHUN W HEpaBEeHCTB. Vcmonbp30BaHUE OTEpaIIHid
HaJl MHOKECTBAMM M BBICKA3bIBaHUAMU. VICIIOnb30BaHME HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHON MEPEMEHHOM, YUCIOBBIX IPOMEKYTKOB, UX 00bEIUHEHHI
u niepecedyeHuil. [I[puMeHeHne npu penieHnu 3a1a4 CBOMCTB apu(pMEeTUYECKON U
F€OMETPUYECKOM MPOTrPEeccCUur, CyMMHUPOBaHHUS OECKOHEUHOM cXopsuieiics
reOMETPUYECKOU MPOTrPECCUM.

MHuoxecTBa (4MCIIOBbIE, T€OMETPUUECKUX (PUryp). XapaKTepUCTHUECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE, OECKOHEYHOE MHOKECTBO.
Crnioco0Os! 3amanus MHoxkecTB [loamHOkecTBO. OTHOIIEHUSI MPUHAAIEKHOCTH,
BKJIFOUEHHMsI, paBeHcTBAa. Onepanuu Haa MHoxecTBamu. Kpyrm Oiinepa.
KoHneunble 1 6eCKOHEUHBIE, CUETHBIE U HECUETHbIE MHOKECTBA.

HctrHHBIE M 710KHBIE BBICKA3bIBAHMS, ONIEPALIMNA HAJ, BBICKA3bIBAHUSAMU.
Aneebpa evickazviéanui. CBS3b BBICKa3bIBAHMM C MHOXeCTBamMH. KBaHTOpHI
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CYIIIECTBOBAHMSI U BCEOOITHOCTH.

3akoHbI JIOTUKU. OCHOBHble N02udecKue npasuia. Pemenne Toruyeckux
3a/1au C UCTOJIB30BAHUEM KPYTOB DUTIEPA, OCHOBHBIX 102UUECKUX NPABUIL.

YMmozakmouennsi. OOOCHOBaHMSI M JIOKA3aTelbCTBO B MaTeMaTHKE.
Teopembl. Buapl MaremMaTMuecKuX YTBEPXKACHHU. Buodwl Odoxazamenvcms.
Mamemamuueckaa — unoykyusa.  Ymeepowcoenus: — obpamnoe  OaGHHOMY,
NPOMUBONONIONCHOE, 00paAmMHOe NPOMUBONON0NHCHOMY OanHomy. llpusHak u
CBOMCTBO, HEOOXOUMBIE U IOCTATOYHBIE YCIOBHSI.

OcnosHnas meopema apugmemuru. Ocmamku u cpasHeHus. Aneopumm
Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema Pepma. q-
uyHvle cucmemvl cuucienus. Pynxyusa unepa, yucio u cymma oerumenetll
HamypaibHO20 YUca.

Panuannas  mepa  yrima, — TPUTOHOMETpPUYECKAass  OKPY>KHOCTb.
Tpuronomerpuyeckue GyHKIMH 4Yucean W yriaoB. DopMyibl NpUBEACHHUS,
CIIOKEHUSI  TPUTOHOMETPUYECKUX  (YHKIMHA, (GOpMyJIbl  JTIBOWHOTO U
NOJIOBUHHOTO aprymMmeHnTa. [IpeoOpa3oBaHue CyMMbl, pa3HOCTH B IIPOU3BE/ICHUE
TPUTOHOMETPHUUECKUX (DYHKITHI, 1 HA0OOPOT.

Hymun ¢ysknum, mTPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
HaunOonbuiee u HaumeHnbliee 3Hauenue pyHkuuu. Ilepuoanyeckue GyHKIMU U
HauMEHbIIUN niepuoa. YerHele U HeueTHble (YHKIUU. DyHKyuu «OpoOHAs

y=1{x} y=[x]
yacmos ducaa) u ((L!@JZCI}Z yacmos uciaa» .

TpuronomeTpruueckue GyHKIUU YUCIOBOTO aprymeHra »
, Y =gx y=clgx CpoiictBa M rpa)MKU TPUTOHOMETPUYECKHX (DyHKIIUIA.

OOparHble TPUTOHOMETPUYECKHE (PYHKIMU, UX TJaBHbIE 3HAYCHUS,
cBoiictBa M Tpaduku. TpuroHomerpuueckue ypaBHeHHUA. OJIHOPOIHBIE
TPUTOHOMETPUYECKHUE YpaBHEHUS. Pemenune MIPOCTEUIIINX
TPUTOHOMETPUYECKUX HEPABEHCTB. [Ipocrenmue CHUCTEMBI
TPUTOHOMETPUYECKHUX YPaBHEHUIA.

CreneHb ¢ JACWCTBUTEIBHBIM  IIOKa3aTejieM, CBOMCTBA CTEICHH.
[Ipocreiimme mnoka3arelbHbIE YpaBHEHUS M HepaBeHcTBa. llokasarenpHas
¢yHKIM ¥ ee cBoiicTBa, rpaduk. Yucno € u Gpyukius ¥ =< .

JlorapudmMm, cBoiictBa Jsorapudma. JlecATUUHBIA U  HATypaJbHBIN
jorapudm. [IpeoOpazoBanue norapumMuyecKux BBIPAKCHUH.
Jlorapudmuyeckue ypaBHeHUs U HepaBeHCTBA. Jlorapudmuyeckas GyHKUIUS U
ee CBOICTBA, rpaduK.

Crenennast ¢GyHKuMs W ee CBoiicTBa, rpaduk. HWpparmoHaibHbie
ypaBHEHHSI.

[lepBruHbBIE TIPEACTABICHHUS O MHOXECTBE KOMIUIEKCHBIX YHCEIL.
Heucmeus ¢ xomnnexcuvimu uuciamu. KomniekcHo conpadjiceHHvle 4Yucia.
Mooyne u apesymenm wuucna. TpueoHomempuueckas @opma KOMHIEKCHO2O
yucaa. Pewenue ypasnenuii 8 KOMNIEKCHbIX YUCTAX.

Meron wuHTEpBaJIOB Il pelieHus HepaBeHCTB. IIpeoOpasoBanus

=COSX y=sinx
5
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rpadukoB (PYHKIMI: CIBUT, YMHOKEHHE HA YUCIIO, OTPAKEHUE OTHOCUTEIHHO
KOOpJIMHATHBIX oced. ['paduueckrme MeTONbI pEIICHUS YPAaBHEHUH W
HEpaBeHCTB. PerieHue ypaBHEHUN M HEPABEHCTB, COJECPKALIUX IMEPEMEHHYIO
1O/ 3HAKOM MOIYJIS.

Cucrtempl TOKa3aTENbHBIX, JIOTAPUPMUUIECKUX U UPPANUOHATHHBIX
ypaBHeHUH. CHCTEMBI TIOKa3aTeIbHBIX, JOTaPU(PMUUYECKUX U UPPATIOHATHHBIX
HEPABEHCTB.

B3aumuo oOpathHbie pyHkimu. ['paguku B3auMHO 0OpaTHBIX GYyHKIUH.

YpaBHEHUS, CUCTEMBI YPAaBHEHUH C IapaMETPOM.

@opmyna bunoma Heiomona. Pewenue ypasuenuu cmenenu evlue 2
cneyuanvuvlx 6udos. Teopema Buema, meopema be3y. I[lpusooumvie u
Henpugooumvle mMHo2ounenvl. OcHosHas meopema anceopvl. CummempuiecKue
MHO20Ynenbl. [lenoyuciennvle u yeno3Haunvle MHO20UeHbL.

Jluogpanmoswr ypaeuenus. Ilenuvie Opoou. Teopema Depma o cymme
K68a0pamos.

Cymmbl u paosl, Memoobl CYMMUPOSAHUS U NPUSHAKU CXOOUMOCHU.

Teopemvl 0 npubduUdICEHUU OEtiCMBUMENbHBIX YUCEN PAYUOHAILHBLMU.

MHnoowcecmea na KoopOUHaAMHOU NIOCKOCMIU.

Hepasencmeo Kowu—bynakosckoeo, HepageHcmeo HUencena,
HepaeeHcmea 0 CPeoOHUXx.

[lonsitue npenena GyHkuuu B TOuke. [lomamue npedena ¢ynkyuu 6
beckoneunocmu. Acumnmomsl epaguxa @ynkyuu. Cpasuenue OeCKOHEYHO
manvlx u 6ecxoneyno oOonvwux. HenpepwsiBHOCTE (QyHKIMH. Ceoticmea
HenpepvléHblx ynkyuti. Teopema Beliepuwmpacca.

Huddepennupyemocts ¢GyHkiuu. IlpowsBomHas (GyHKIMM B TOUKE.
Kacarenbnast x rpaduxy QyHkiuu. ['eomerpuueckuil M (PU3MUECKHI CMBICT
NpPOU3BOAHON.  [lpumenenue  npou3soonoti 6  @usuxe. IlpousBonHbIC
aneMmeHTapHbIX Qynkimii. [IpaBmina nuddepennupoBanusi.

Bropas npousBoaHasi, ee reoMeTpUIeCKUid U (PU3NIECKUN CMBICT.

Toukun »sKcTpemyMa (MakcuMyMa W MuHUMyMma). HccnemoBanue
AJIEMEHTAPHBIX (PYHKIMM HA TOYKU AKCTpeMyMma, HauOOJblIee U HaUMEHbIIIEE
3HAUYEHUE C MOMOUIBI0 MPOU3BOAHON. [locmpoenue epagurxos Gyuxkyuti c
HOMOWbIO NPOU380OHLIX. [lpumenenue npouzBOOHOU Npu peuleHuu 3a0ady.
Haxoorcoenue sxkcmpemymos ¢hynkyuii HeCKONbKUX nepemeHHbiXx.

[lepBooOpaznas.  Heompenenennbiii  unTerpain.  IlepBooOpasHbie
aneMeHTapHbIX GyHkiud. Ilmomans kpuBoJuHEWHOW Tpanenuu. Ddopmyna
Hprorona-Jleiitonuna. OnpeaeneHHblii  UHTETpal. Bwiuucienue niaowaoet
NIIOCKUX pucyp u 00beMo8 mejl 8paujerusi ¢ NOMOWbIO UHMe2Pad.

Memooul pewienus yHKYUOHATbHBIX YPABGHEHUL U HEPABEHCMS.

I'eomeTpus

[ToBTOpenue. Pemienne 3afad ¢ UCHOIB30BaHHMEM CBOWCTB (QUIyp Ha
IUIOCKOCTH. Pemenue 3aga4d Ha J0Ka3aTeIbCTBO U IIOCTPOEHUE KOHTPIIPUMEPOB.
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[IpumeHeHne TpocTEMIIMX JOTMYECKUX TMpaBwil. PemieHwe 3agad ¢
UCIIOJIb30BAaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLICHUN B MPSIMOYTOJIbHBIX
TpPEYroJibHUKaX, (PaKTOB, CBA3aHHBIX C YETHIPEXYTroJbHUKaMU. Perenue 3amad ¢
UCIIOJIb30BaHUEM (DAKTOB, CBSI3AHHBIX C OKPYXKHOCTSMHU. Pernenue 3amad Ha
U3MEPEHUSl Ha IJIOCKOCTH, BBIYMCICHUS IJIMH U IUIolaneu. Pewenue 3adau c
HOMOWbIO 8EKMOPOB U KOOPOUHAM.

Harnsnnasa crepeomerpus. Ilpusma, mnapamwienenunesn, nUpamuia,
TeTpa’ip.

OcCHOBHBIE  TIOHSTUS  TEOMETPUM B  MPOCTPAHCTBE.  AKCHOMBI
CTEPEOMETPHUU U CIIEICTBUS U3 HUX. [IoHAamue 06 akxcuomamuyeckom memooe.

Teopema  Menenass  ona  mempas’opa. lloctpoeHue  cedyeHUU
MHOTOTPAaHHUKOB ~ METOAOM  clieloB.  LleHTpanbHOE  IPOEKTHPOBAHHE.
[TocTpoeHue ceueHnii MHOTOIPaHHUKOB METOJIOM MPOEKIIUH.

CkpeuBaronuecs NOpsIMbIE B IPOCTPAHCTBE. YTOJN MEXKAY HHUMH.
Memooul HaxooicOeHus paccmosHull MexHcoy CKpewuUBaroWuUMUCcs npsMoLMu.

Teopembl 0 mapamiebHOCTH MPAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE.
[lapannensHoe TpPOEKTHpPOBaHHE M H300paxeHue ¢uryp. I eomempuueckue
mecma mouex 8 npoCmpaHcmee.

[lepieHAUKYISPHOCTE  OPSIMOM W IUIOCKOCTH.  OpTOroHaNIbHOE
npoektupoBanue. HakimoHnHble U mpoekiuu. Teopema o TpeX MepreHIuKyIsipax.

Buoer  mempasopos. Opmoyenmpuueckui mempas’op, KAPKACHbLU
mempas’op, pasnocpannslit mempa’op. lIpamvoyzonvusiii mempa’op. Meouarwi
u bumeouaHrvl mempas’aopa.

Jocmpausanue mempasopa 0o napaiieienuneoa.

Paccrosinusg mexay ¢urypamu B mpoctpancTBe. OO0muid neprneHauKysp
JIBYX CKPELIMBAOLIUXCS MPSMBbIX.

Vel B mpoctpancTBe. [leprnieHnukymnsipHbie TUIOCKOCTU. [lnowaow
opmozoHanvHou npoexyuu. Ilepnenouxynsapuoe ceuenue npuzmvl. Tpexepannulil
u muozozpannviti  yeon. (Ceoucmea NIOCKUX Yel08 MHO202PAHHO20 Yeld.
Ceoticmeéa naockux u O0BY2PaHHBIX Y2l08 mpexepanHo2o yaia. Teopemul
KOCUHYCO8 U CUHYCO8 OJisl MPexespaHHozo yaid.

Buner mHOrorpanHukoB. Pazgepmku muozoepannuka. Kpamuauwue
nymu Ha NOGEPXHOCMU MHO202PAHHUKA.

Teopema Ounepa. IlpaBunbHbIE MHOTIOTPAHHUKU. /J[goticmeenHocmb
NPABUTLHBIX MHO202PAHHUKOS.

[Tpu3ma. [Tapannenenunen. CaoiicTBa napauieNeuIea.
[IpssmoyroiibHbBIN Mapanenenumea. HakIOHHbIE TPU3MBI.

I[Tupamupa. Buasl nupamug. OJIEMEHThl TPABWIBHONW MUPaMUJIBI.
[Mupamuael ¢ paBHOHAKIOHEHHBIMH peOpaMuU U TpaHSIMHU, UX OCHOBHBIC
CBONCTBA.

[Inomaay moBEpXHOCTEWM MHOTOIPAHHUKOB.

Tema Bpamenus: MWIMHAP, KOHYC, map u chepa. CedeHus UIHHIPA,
KoHyca u mapa. [1lapoBoii cerMeHT, mapoBoil CJIOH, IIAPOBOM CEKTOP (KOHYC).
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VYceuenHas nupamMua U yCEUeHHbBIH KOHYC.

Onemenmul chepuneckoii ceomempuu. Konuueckue cevenus.

KacarenbHbie npsMble U IIOCKOCTH. BricanHbie W onucaHHbe CEPHI.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

Bekroper u koopauHatel. CyMMa BEKTOPOB, YMHOXEHHE BEKTOpa Ha
9HCI0. YTOJ MKy BekTopamu. CKalsipHOE MIPOU3BEACHHUE.

VYpaBuenune 1miockoctu. Dopmysia pacCTOSAHUS MEXIAY TOUYKAMU.
VYpasuenue cepbl. Popmyna paccmosanus om mouxku 0o niockocmu. Cnocodul
3a0aHus NPAMOU YPAaGHEeHUAMU.

Pewenue 3a0au u doxazamenbcmeo meopem ¢ NOMOWbI0 BeKMOPOs8 U
MemoOOM KOOPOUHAM. DieMeHmbl 2e0Mempuu Macc.

[Tonsitue o6bema. OOBbEeMbl MHOTOrpaHHUKOB. OOBEMBI TENl BpPAILCHUS.
Axcuombl obvema. Bvisoo  gopmyn 00beM08  NPAMOY20JbHO2O
napanieienuneod, npusmvl U MUpamuovl. Popmyavl 0 HAXOHCOeHUsT 0Obema
mempasopa. Teopemvt 06 OMHOWEHUAX 00BEMOS.

Ipunoocenus unmezpana K 8bl4UCIEHUIO 00BLEMOSB U NOBEPXHOCMEL mell
spawenus. Ilowaov cgepuueckoeo nosaca. Obvem waposozo  Clos.
IIpumenenue o6vemos npu pewienuu 3a0au.

[Tnomans cdepsl.

Pazsepmra yununopa u xouyca. Ilnomanp MOBEPXHOCTH UWIMHIpA U
KOHYyca.

KoMOnHanum MHOTOTPaHHUKOB U TEJT BpaIlCHUS.

[Tomobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB W  IUIOMIANEH
MOBEPXHOCTEHN MOJOOHBIX PUTYP.

Jeusicenusi 6 npocmpancmee:  NAPALIENbHLIL  NEPEHOC,  CUMMEMpPUsL
OMHOCUMENBHO NIOCKOCMU, YEHMPAIbHASL CUMMEMpPUs, NOBOPOM OMHOCUMENbHO
NPSAMOLL.

IIpeobpazosanue noooodus, comomemus. Pewenue 3aoau na niockocmu ¢
UCNONIL308AHUEM CINEPEOMEMPUYECKUX MEMOOO8.

BeposiTHOCTB U cTaTUCTHKA, JIOTHKA, TeOopus rpadoB U KOMOMHATOPUKA

[ToBropenue. Mcnonb3oBanue TabIUIl U JUarpaMm JUisl NPEICTaBICHUS
JNaHHbIX. PelieHue 3agay Ha NPUMEHEHUE OIUCATEIbHBIX XapaKTEPUCTUK
YUCJIOBBIX HAOOPOB: CpEIHUX, HAWOOJIBIIETO W HAWUMEHBIIEro 3HAYCHUS,
pa3Maxa, JUCHEPCUM M CTaHJAPTHOTO OTKJIOHEHUSA. BbluucieHue 4acTtoT u
BEpPOSITHOCTEW  COOBITHI.  BbrunciieHHne BEpoOATHOCTEH B ONBITaxX C
PaBHOBO3MOKHBIMU AIIEMEHTAPHBIMU UCXOJIaMH. Hcnonp3oBanue
KOMOMHATOpUKH. BblunciaeHne BEpPOATHOCTEH  HE3aBHCHUMBIX  COOBITHIA.
Ucnonb3zoBanne ¢GoOpMybl CJIOKEHHS BEpPOSTHOCTEH, auarpamm OJiinepa,
JiepeBa BeposaTHocTel, hopmysl bepryu.

Beposamnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposimHocmel.

YcnoBHast BeposATHOCTD. [IpaBuno ymHokeHus BepositHocTer. Dopmyna
noinHou BepostHocTu. Dopmyna balieca.

16



JIucKpeTHbIe clly4yailHble BEIWYMHBI M pacnpenesicHus. CoOBMECTHBIE
pacnipeneneHusa. PacnpeneneHue CyMMmbl M [POU3BEACHUS HE3aBUCHUMBIX
CIIlyYalHbIX BEJIMYMH. MaTeMaTHYE€CKOE OXUIAHUE U JIHUCIIEPCUA CIy4ahHON
BEJIMYMHBI. MaTeMaThuueckoe OKHUJAaHHE W JUCIEePCHS CYMMBI CIy4ailHbIX
BEJINYHH.

bunapnas  cnyvaiiHas ~— BenIMYMHA,  paclpenencHue  bepHysu.
I'eomeTpuueckoe pacnpeneneHve. bUHOMMAIBHOE pacHpeiesieHHe U €ro
CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o c8olUCmad.

HenpepeiBHble  ciy4aliHble  BEIUYUHBL.  [IIOTHOCTH  BEPOSTHOCTH.
OyHKIMS pacupeneneHus. PABHOMEpHOe pacrpe/ieieHue.

llokazamenvroe pacnpedeneHue, e20 napamempeol.

Pacnpeoenenue  Ilyaccona u eco  npumenenue. HopmanbHOe
pacnpenenenue. @ynkuus Jlannaca. [TapaMerpbl HOpMAJIBHOTO pacpeIeIICHHUS.
[Ipumepbl  cilyyallHbIX BEJIIMYMH, MOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY
(MOTPEIIHOCT, M3MEpPEHUN, POCT delloBeKa). [lenmpanvHas npedenvHas
meopema.

Hepasencmeo Yebwviuesa. Teopema Yedviuesa u meopema bepnynnu.
3axon b6onrvuux yucen. Bvibopounwviii memoo usmepeHnus eeposimuocmei. Ponv
3aKOHA OONLUIUX HUCeN 8 HAYKe, npupooe u odujecmae.

KoBapuanus nByx cnydailHeix BenuuuH. llonstue o kosdduuuenrte
koppessiiiud. CoBMECTHbIE  HAOMIOACHUS  JIBYX  CIyYallHBIX  BEJIMYMH.
Buvibopounuiii koaghghuyuenm xoppenayuu. Jluneinasn peepeccusl.

Cmamucmuueckaa eunomesza. Cmamucmuxa Kpumepusi u ee ypoeeHb
sHauumocmu. IIposepka npocmetiwux eunomes. IMnupuieckue pacnpeoeieHus
U UX C8A3b C meopemuyeckumu pacnpedeieHuamu. Paneosas xoppensayus.

Ilocmpoenue  coomeemcmeuu. Hnvekmusuvie U  CIOpbEKMUBHbBLE
coomeemcmeus. buekyuu. /luckpemnas nenpepvienocms. Ilpunyun /[upuxe.

Koouposanue. /leouunas 3anuce.

Ocnoeuvie nonsamus meopuu 2pagos. Jlepegvs. Jleouunoe Oepeso.
Csasnocmo.  Komnonwenmor  ceéasnocmu. Ilymu na epaghe. Oiinepogvl u
T'amunomonogvl nymu.
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2.2. TEMATHYECKHWH IVIAH U COAEPXKAHUE YYEBHOM JUCIIATLIIMHBI

Haumeno | Conepxxanne yueOHOro MaTepuaJia, jaboparopusie padoorel 1 | O0bem | PopmupyeMble KOMIIETEHIUH
BaHHUeE NPAKTHYeCKUe 3aHATHA, CAMOCTOAITEeIbHAsSI padoTa 4acoB OK, IIK u JIP
pa3jieJioB o0yuyamomuxcsi, Kypcoasi pabora (IpoeKT)
U TeM (eciu npedycmompennl)
Paznea 1 IloBTopeHue Kypca MAaTeMATHKH OCHOBHOI IIKOJIbI 12
Cooepoicanue yuebHoeo mamepuaia OK 1, OK2, OK3, OK4
1.1 [lenu u 3a1aum MaTeMaTUKHA TP OCBOEHUU CHIEMATIbHOCTH 2 MK3.5
1.2 Ywucna u Berancienus. Beipaxkenus 1 ux nmpeoOpa3zoBaHus 2
IIpakmuueckoe 3ansamue Nl JIPOS, JIP09, JIP13
1.3 YpaBHeHus U HepaBeHCTBA. CUCTEMBI YPABHEHUH 6
IIpakmuueckoe 3ansamue No2
IIpaxmuueckoe 3ansmue No2
1.4 KonTtponbshas paboraNel «Pemenne ypaBHEHHI 1 HEPABEHCTBY 2
Pa3znea 2 Crenenn u kopHu. CteneHHas pyHkuus 12
Cooepoicanue yuebrnoeco mamepuana OK 1, OK2, OK3, OK4
2.1 Crenennas yHKIIUsI, €€ CBOICTBA 2 MK3.5
IIpakmuuecxoe 3ansamue No3
2.2 [IpeoOpa3zoBaHue BbIPAXKEHHUM ¢ KOPHSMHU N-Oi CTEMEHHU. 2 JIPOS, JIPO8, JIP10
2.3 CBoIICTBa CTENEHU C PALIMOHAIBHBIM U JICHCTBUTEIIbHBIM 2
MOKa3aTeIsIMU
IIpakmuueckoe 3ansamue Nod
2.4 Penienne nppaimoHaabHbIX YPABHEHUM 2
IIpakmuuecxoe 3anamue Ned
2.5 Pemenune nppanMoHaibHbIX HEPABEHCTB 2
IIpakmuuyeckoe 3anamue No6
2.6 KonTponwshas pabora Ne2 «Crenenu u kopHu. CreneHnHas 2

G YHKITISD)
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Pa3znea 3 [loka3zareabHass GQyHKIus

10

Cooepoicanue yuebHnoeco mamepuana

OK 1, OK2, OK3, OK4

3.1 ITokaszaTenbHast QYHKIMS, €€ CBONCTBA MK3.5
3.2 Knaccudukaiys nokazarelbHbIX YpaBHEHUM
IIpakmuueckoe 3anamue No7 JIPOS, JIPO8, JIP10
3.3 Penienre nokasaTeabHbIX YPaBHEHUM 2
IIpakmuueckoe 3anamue No8
3.4 [Ipocreiimme moka3aTeapbHble HEPABEHCTBA 3
IIpakmuueckoe 3ansamue Ne9
IIpakmuuecxoe 3ansamue Ne9
3.5 CucremMbl MOKa3aTeIbHbIX YPABHEHUM 1
3.6 KonTponpshas pabora Ne 3 «IlokazarenpHas QyHKIH 2
Pasznea 4 Jlorapudwmsbl. Jlorapupmuueckas GpyHkuus 15
Cooepoicanue yuebHnoeco mamepuana OK 1, OK2, OK3, OK4
4.1 Jlorapudm uncina. JlecITHUHBIA U HATYpaIbHBIN JTOrapudMsl, 2 MK3.5
YUCIIO «e». Beraucnenue gorapudma.
IIpakxmuueckoe 3ansamue Nol() JIPOS, JIPOS, JIP10
4.2 CpoiicTBa J0rapu(mMoB. 1
4.3 Jlorapudmuyeckasi QyHKIUS U €€ CBOMCTBA 2
IIpaxmuueckoe 3anamue Nel |
4.4 Jlorapudmuueckue ypaBHeHus. Pemenue norapugMudaeckux 3
YpaBHECHUU
IIpakmuueckoe 3ansamue Nel2
IIpakmuueckoe 3ansmue Nel2
4.5 Jlorapudmuyeckne HepaBeHCTBA 3
IIpakmuueckoe 3anamue Nel3
IIpaxmuueckoe 3ansmue Nol3
4.6 Petienre cucteM jJorapu@MuyecKux ypaBHEHUI 2

IIpakmuueckoe 3ausamue Nol4
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4.7

KonTtponwshas pabora Ned «Jlorapudmsl. Jlorapubmuueckas
G YHKITISD)

Paznea S IlpsiMble U INIOCKOCTH B IPOCTPAHCTBE 12
Cooeporcanue yuebno2o mamepuaia OK1, OK2, OK3, OK4, OK5
5.1 OCHOBHBIE TOHATHS CTEPEOMETPHUH. PacronoxeHue npsiMbIX U 2 MK3.5
MJIOCKOCTEN
llpakmuuyeckoe 3anamue Nel5 JIP06, JIPO7, JIPOS
5.2 [TapaitenbHOCTP MPAMOM U IIOCKOCTHU. YTOJI MEXIY IIPSIMOU U 2
MJIOCKOCTBIO
Ilpakmuueckoe 3ansamue Nol6
5.3 [TapaymenbHOCTH MIOCKOCTEN. [TapaienibHOE TPOEKTUPOBAHKE 2
IIpakxmuueckoe 3ansmue Nel7
5.4 ITepnienauKynsspHOCTH IWIOCKOCTEN. [leprienauKysip u 2
HAKJIOHHAs!
IIpakmuueckoe 3anamue Nel§
5.5 Teopema 0 Tpex NepreHauKyIsIpax 2
5.6 KonTponbsHas padora Ne5 «IIpsimblie U MI0CKOCTH B 2
MIPOCTPAHCTBE»
Pa3znen 6 KoopanHaTbl M BEKTOPbI B IPOCTPAHCTBE 9
Cooepoicanue yuebHoeo mamepuana
6.1 JlexkapToBbI KOOPJIUHATHI B POCTPAaHCTBE. PaccTosiHue Mexay 2
JIBYMSI TOUYKaMH OK1, OK2, OK3, OK4, OK5
6.2 BekTopsl B IpOCTPaHCTBE 2 MK3.5
IIpakmuueckoe 3ansamue Nol9
6.3 Yroa Mexy BektopaMu. CKaJIsipHOE TPOU3BEACHUE BEKTOPOB. 3 JIPO6, JIPO7, JIPOB
IIpakmuueckoe 3ansamue No2()
IIpakmuuecxoe 3anamue Ne2()
6.4 KonTtponbshas pabora Ne6 «KoopauHaThl 1 BEKTOPHI B 2

IIPOCTPAHCTBCH
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Paznen 7 OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckre GyHKIMH

27

Cooepoicanue yuebHnoeco mamepuana

7.1 Tpuronomerpruyeckne PyHKIUU IPOU3BOJIBHOIO yTIila, YACTA. 2
Panuannas u rpagycHas Mepa yria
IIpakmuueckoe 3anamue Ne2 |

7.2 OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECCTBA. 2
llpakmuuecxoe 3anamue No22

7.3 @opMyJIbl OPUBEICHUS 2
IIpakmuueckoe 3ansamue Ne23
IIpakmuueckoe 3anamue No24

7.4 Cunyc, KOCUHYC, TAHT'€HC CYMMBbI U Pa3HOCTH JIBYX YTIJIOB 2
IIpaxmuueckoe 3ansmue No25

7.5 CuHYC M KOCUHYC ABOMHOTO yriia. @opMyJibl OJOBUHHOTO yTJia 2
IIpaxmuueckoe 3ansamue No26
IIpakmuueckoe 3ansamue Ne26

7.6 Tpuronomerpuueckue QyHKIMU, UX CBOMCTBA U Tpaduku 2
IIpakmuueckoe 3ansamue Ne27

7.7 OOpatHble TPUTOHOMETPUYECKUE DYHKIIMH 3
IIpakmuueckoe 3anamue No28

7.8 [Ipocreiiimne TPUroHOMETPUIECKUE YPABHEHUS 2
IIpakmuueckoe 3ansamue Ne29

7.9 [Ipocreiine TPUroHOMETPUUECKHE HEPABEHCTBA 2

7.10 Cnioco0nlI peliieHus] TPUrOHOMETPUUYECKUX YPaBHEHU N 4
IIpaxmuueckoe 3ansmue Ne3()

7.11 CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHUI 2
IIpaxkmuueckoe 3anamue No3 1

7.12 Kontponbnas padota No7 «OCHOBBI TPUTOHOMETPUH. 2

Tpuronomerpuyeckue QyHKIIIN»

OK 1, OK2, OK3, OK4
TK3.5
JIPO6, JIPO7, JIPS
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Pa3znes 8 IlpousBogHas GpyHKIMH, ee IPUMEHECHHUE

34

Cooepoicanue yuebHnoeco mamepuana

8.1 ITonsiTHE O TIpeIene MoCae0BaTEILHOCTH. 1

8.2 [Tonsatue npousBoaHo. [IpousBoaHbie HyHKIMI 2
IIpakmuueckoe 3ansamue No32

8.3 ITpon3BOIHBIE CYMMBI, Pa3HOCTH 2
Ilpakmuueckoe 3anamue No33

8.4 [Ipon3BOIHBIE IPOU3BEAECHUSI, YACTHOTO 3
IIpakmuueckoe 3anamue No34
IIpakmuueckoe 3ansamue No34

8.5 [IpousBoiHbIe TpUTOHOMETpUUECKUX (yHKIUH. [Tpon3BoaHast 4
CIIO)KHOU (DYHKIIUM
IIpakmuueckoe 3anamue Ne35
IIpaxmuueckoe 3ansmue No35

8.6 [Tonsitue o HenmpepsrIBHOCTU (HyHKIMHA. MeTo MHTEPBAJIOB 2

8.7 ['eoMeTpUUECKHI CMBICI ITPOU3BOAHOM 2
IIpakmuueckoe 3ansamue No36

8.8 YpaBHEeHUE KacaTenbHOM K rpaduKy QyHKIIUH 2
IIpakmuueckoe 3anamue Ne37
Ilpaxmuueckoe 3ansmue No37

8.9 PU3NYECKUN CMBICI IEPBOW M BTOPOM TPOU3BOJHOM 2
IIpakmuueckoe 3ansamue No38
IIpakmuueckoe 3ansamue No38

8.10 MoHOTOHHOCTH (YHKITUU. TOUKH IKCTPEMYMBI 4
lIpakmuuecxoe 3anamue No39

8.11 HccnenoBanre QyHKIUN U HOCTpOeHHUE rpadhKOB 4
IIpakxmuueckoe 3anamue No4()

8.12 ['paduku 1poOHO-TMHEUHBIX QYHKIIUN 2

IIpakmuueckoe 3ansamue No4 1

OK 1, OK2, OK3, OK4
I1K3.5
JIPOS, JIPO9, JIP13

22




Ilpakmuuecxoe 3anamue No41

8.13 HauGosbiee u HauMeHblTee 3Ha4eHUsT QYHKINH 2
IIpakmuueckoe 3anamue No42

8.14 Kontponsnas padota Ne8 «IIpousBonnas ¢hyHKIMH, €€ 2
MIPUMEHECHUE

Pa3nen 9 MHOrorpaHHUKH U TeJIa BpAlleHUs 24

Cooeporcanue yuebno2o mamepuana

9.1 Bepimunsl, pebpa, TpaHu MHOTOTPaHHHUKA 2 OK1, OK2, OK3, OK4, OK5
IIpakmuueckoe 3ansamue No43 TIK3.5

9.2 [Ipu3ma, ee cocraBusromue, ceueHue. Ilpsmas u npaBunbHas 2
TIPH3MbI JIP06, JIPO7, JIPO8
IIpakmuueckoe 3ansamue No44

9.3 [Tapannenenunen, ky0. Ceuenue KyOa, napauienenuneaa 2
IIpakmuueckoe 3anamue No45
IIpakmuueckoe 3anamue No45

9.4 [Inpamuna, ee cocrasistomue, ceuenue. [IpaBunbpHas nupamMuaa. 2
YcedyeHHas nupamuia
IIpakmuueckoe 3ansamue No46

9.5 bokoBas 1 MojaHask MOBEPXHOCTh MTPU3MbIL, MTUPAMUIbI 2
Ilpakmuueckoe 3anamue Ne47

9.6 IIpaBubHBIE MHOTOTPAHHUKH, UX CBOKCTBA 2
IIpakxmuueckoe 3anamue No48

9.7 [{uauuap, ero coctapisironue. CedyeHne NUIMHIpa 2
IIpakmuueckoe 3ansamue No49

9.8 Konyc, ero cocrapnstomue. CeueHue KoHyca 2
lIpakmuuecxoe 3anamue Ne50

9.9 [Tap u cdepa, UX ceUECHHS. 2
IIpakmuueckoe 3ansamue Ne5 |

9.10 [Tonsitue 00 0OBEME TETA. 1
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9.11

O6bemMbl MHOTOTPaHHUKOB. OO0bEeMbI ITMIIMHJIPA U KOHYCa

IIpakmuuecxoe 3anamue No52

9.12

[Tnomaau nmoBepXHOCTEH MIIMHAPA U KOHYyca. O0beM 11apa,
TJI0IIAb Chepnl

IIpakxmuueckoe 3ansamue No53

9.13

KonTposnbhas pabora Ne9 « MHOrorpaHHUKH U Tejla BpaIICHHS

Pa3zgen 10

IlepBooOpa3Has pyHKUNH, ee IPUMEHEHHE

18

Cooepoicanue yuebHnoeo mamepuana

10.1

[TepBooOpaznas pyukiuu. [IpaBuia HaxoxaeHUS
EepBOOOPA3HBIX

Illpaxmuueckoe 3ansimue No54

Illpaxmuueckoe 3ansimue No54

lIpakmuuyeckoe 3anamue Ne54

10.2

Haxoxxnenust nepBooOpa3HbIX PyHKIIUU

llpaxkmuueckoe 3ansamue No35

llpaxmuueckoe 3ansmue No35

Illpaxmuueckoe 3ansimue No35

10.3

ITimomane kpuBosnHenHoU Tpaneuuu. opmyiia Herotona —
JleitOnuMIa

10.4

HeonpeneneHHbll U ONpeIeICHHbIA HHTEIPAJIbI

IIpakmuuyeckoe 3auamue Ne56

llpakmuueckoe 3ansmue Ne56

llpaxmuueckoe sansmue No357

IIpakmuueckoe 3ansamue Ne57

10.5

[TonsiTue 00 onpenereHHOM UHTETpalie KaK TUIoaan
KPUBOJIMHEWMHOMW Tpaneluu

IIpakmuueckoe 3anamue Ne58

IIpakmuueckoe 3anamue No58

10.6

Kontponsnas padota Nel0 «IlepBooOpa3nas GpyHkuuu, ee

MNMPUMCHCHHC)

OK 1, OK2, OK3, OK4
I1K3.5
JIPOS, JIPO9, JIP13
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Pa3pen 11

JJIeMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUH

BEPOSITHOCTEM

Cooepoicanue yuebrnoeco mamepuaia

OK 1, OK2, OK3, OK4
I1K3.5

11.1 OcHOBHbIE NMOHATHSI KOMOUHATOPUKHU 1
11.2 CoObITHE, BEPOSTHOCTh COOBITHS 1 JIPOS, JIPO7, JIP13
11.3 CI10’)KeHME U YMHOKEHUE BEPOSITHOCTEN 1
11.4 JluckpeTHas ciaydaliHasi BEJIMYMHA, 3aKOH €€ pacupeaeICHUs 1
11.5 KonTtponbshas padora Nel 1 «31nemMeHTh KOMOUHATOPHKH, 2
CTATUCTUKHU U TEOPUU BEPOSITHOCTEN»
Pa3nen 12 YpaBHeHusI M HEPABEHCTBA 13
Cooeporcanue yuebno2o mamepuaa OK 1, OK2, OK3, OK4
12.1 PaBHOCMIIBHOCTh YpaBHEHHI U HEPABEHCTB 2
lIpakmuuecxoe 3anamue No359 IIK3.5
Ilpaxmuueckoe 3ansamue Ne59 JIPO7, JIP09, JIP10
12.2 OO01mume MeTo bl PENICHHs YPaBHCHUN 3
IIpakmuueckoe 3ansamue No6()
IIpakmuueckoe 3ansamue No6()
IIpakmuueckoe 3ansamue No6()
12.3 ['padmyecknii MeTo peneHusl ypaBHEHUH 2
Ilpakmuuecxoe 3anamue No61
12.4 YpaBHEHUS 1 HEPABEHCTBA C MOAYJIEM 2
12.5 Cuctembl ypaBHEHUN U HEPABEHCTB, peliacMble rpauiyecku 2
IIpakmuueckoe 3ansamue No6?2
IIpakmuueckoe 3ansamue No6?2
12.6 KonTposnbsHas pabora Nel2 «YpaBHEeHHs] 1 HEPABEHCTBA 2
Pa3zgen 13 IloBTOpenne 13
OK 1, OK2, OK3, OK4
Cooepoicanue yuebHnoeco mamepuana
13.1 CreneHu U KOpHU 2 IIK3.5
p
13.2 IToka3aTenbHBIC YPABHEHUS M HEPABEHCTB 2 JIPOS5, JIP09, JIP13
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13.3 JlorapudbmMuyeckne ypaBHEHHUsI 1 HEPABEHCTBA 2

13.4 TpUroHOMETpUUECKUE YPABHEHUSI K HEPABEHCTBA 2

13.5 [Ipon3BOIHAS U €€ IPUMEHEHUE. 3

13.6 IlepBooOpa3zHas 2
IIpakxmuueckoe 3ansamue No63

13.7 IK3AMEH 2
Hroro 205
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3. YCJIOBUSA PEAJIN3AIIMY YUEBHOM JUCIHATLIAHBI

3.1. Tpe6oBanus K MHUHUMAJIBHOMY MaTepHaIbHO-TEeXHUYECKOMY
o0ecre4yeHnIo

Peanuzauus yueOHON JUCHUIUIMHBI TPEOyET HANU4UUs y4eOHOro KabnHeTa
MaTEeMaTUKH;

O6opynoBanue yueOHOTO KaOMHETa:
- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaAIOIIUXCS;
- pabouee MecTo mpernogaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOMHIA;

TexHuueckue cpecTBa 00yUeHUs:

- KOMITBIOTEP C JIUIEH3HOHHBIM MTPOTPAaMMHBIM 00€CIIEUEHUEM U
MYJIbTUMEIUAIIPOEKTOP;

- PE3EHTALIMH K YPOKaM;

Ilpusooumcsa nepeuenv cpedcme 00VUeHUA, GKIIOYASL MPEHAXCepbl, MOOeIU, MAaKemsl,
obopydosaHue, mexHuYecKue cpeocmeda, 6 m. Y. ayOUOBU3VAIbHbIE, KOMNbIOMeEpPHble U
meneKoMmMyHuKayuontole u m. n. (Konruuecmeo ne ykasvigaemcs).

3.2. UudopmannonHoe odecrnieueHre 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJTHUTEJIbHON JIUTEPATYPHI

OCHOBHBIC HCTOYHUKH:

1. KM Konseun. u Op. Marematuka: anrebpa ¢ Hadala
MaTeMaTH4eCKOro aHannsa, reomerpusi. 10—I11 kmaccel. — M., 2019

2. Amanacan JI. C., Bymyzoe B. @., Kadomyes C. b. u op. Matemaruxka:
anrebpa 1 Hadajga MaTeMaTH4ecKoro aHanusa. [ 'eomerpus. ['eomerpust (6a30BbIi
u yriayOneHHsiid ypoau). 10—11 kmaccsl. — M., 2017.

I[OHOJIHI/ITCJIBHBIC HCTOYHHUKH:

Konsrun F0.M., Tkauéa M.B., ®énoposa H.E. u np. Maremaruka: anredpa
M Havajia MaTEMaTUYECKOTO aHaIn3a, TeoMeTpusi. Airedpa U Havyania
MaTeMaTU4YeCKoro aHanu3a (0a3oBblid U yriryOiaeHHbIN ypoBeHs)2016,2017,2018

Kpemep, H. [I1I. Marematuka Ijisi KOJUISIDKEH: yaeOHOE Tocoome Jst
cpeanero npodeccruonanbHoro oopazoanus / H. I11. Kpemep,
O.TI'. Koncrantunosa, M. H. ®puama ; nox penakuueit H. 1. Kpemepa. — 10-¢
u3., nepepad. u jnorn. — Mocksa: M3narensctBo IOpaiit, 2019. — 346 ¢. —
(ITpodeccuonansuoe oopazoanue). — ISBN 978-5-534-05640-2. —
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bawmarxos M. U. Maremarnka: y4eOHHMK MJIsS CTyA. YUPEKIACHUU CpE.
mpod. obpazoanus. —M., 2017.

HNuTepHer-pecypcsl

www. fcior. edu. ru (Mudopmaimonasie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE
MaTepHuabl).

www. school-collection. edu. ru (Eaunas xomnexkuuu mHUGPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUITJINHBI

KonTpoib W oOmeHka pe3yibTaToB OCBOCHUS  y4eOHOW  JIMCIMIUIAHBI
OCYIIECTBIISIETCA NPENMOAABATEIEM B IPOLECCE NPOBEICHUS MMPAKTHUYECKUX
3aHSITUNA, TECTUPOBAHUS, & TAKXKE BBITIOTHEHUS 00YUYaIOIIMMUCS WHIUBUIYAJTBHBIX
3aJJaHUAM, MPOEKTOB, UCCIETOBAHUMN.

Oo0mas Pa3znen/Tema THun oLeHOYHBIX
komnerenuus/IIK/JIP MepPONpHUATHH
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