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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 TpeOOBAHUSIMU denepanbHOro roCyJ1apCTBEHHOT O
00pa3oBaTEIBLHOIO CTaHJapTa CpeiaHero (MoJHOro) olmiero oOpa3oBaHUS U C
y4e€TOM NPUMEPHOI 00111€00pa30BaTEIbHON NPOrpaMMbl IO MATEMATUKE B YaCTU
coaepxanusi, pekomeHaoBaHHOH PI'AY «DHUPO» no cneumansHoctu 13.01.14
«JIEKTPOMEXaHHMK MO JUPTAM)», BXOISIIEH B COCTaB YKPYNHEHHON TPYIIIbI

crieruanbHOCTH: 13.00.00 «1eKTPO — ¥ TENJI0IHEPreTHKAY.

1.2. MecTtoO

yueOHoit

AUCHUIIJINHDBbI

B CTPYKType  OCHOBHOH

npo¢ecCHOHATBHOI 00pa30BaTeIbHOI MPOrPAMMBbI:

1.3. Inanupyemble pe3yabTaThbl OCBOCHHS 00IIE00PA30BATENLHON AMCHHMILIMHLI B
coorBercTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHHE TUCHIUILINHA UMeeT TTpu popmupoBanuu U pazputuu OK u [1K

Kon u HaumeHoBaHue
¢opmupyembIx
KOMIIeTeH il

IInanupyembie pe3yJbTAThI OCBOCHUS JHCIHUIIIUHBI

O6mue

HI/ICIII/IHJII/IHHI)HBIG

OK 01. Bribupats
CHOCOOBI pelIeHHs
3a7aq
npoheCCUOHATBHOMN
JICATEIBHOCTH
MPUMEHUTEIILHO K
Ppa3TUYHBIM
KOHTEKCTaM

B dacTu Tpy10BOr0 BOCIIUTAHUSL:
- TOTOBHOCTh K TpPYyAy, OCO3HaHHE
[IEHHOT'O MaCTePCTRA, TPYAOIIO0HE;

- TOTOBHOCTh K AKTUBHOMU
JACATCIBbHOCTHU TEXHOJIOTHYCCKON |
COLIMAIIHOM HaIpaBJIEHHOCTU
CIIOCOOHOCTB WHHUIUHPOBATb,
IUIAHUPOBaTb M CaMOCTOSITENBHO

BBITIOJTHATH TaKyIO ESTEIBHOCTD;
- UWHTEpeC K pa3luuHbIM cdepam
npodeccroHaNbHOM NesITeNbHOCTH,

Osnagenue YHUBEPCAIbHBIMU
y4eOHBIMHI M03HaBaTEIILHBIMU
IEUCTBUSIMU:

a) 0a30BbIC JIOTHYCCKUE NCHCTBHUS:
- CaMOCTOATENILHO (HOpMyNIMpPOBATH U

aKTyaTn3upOBaTh npobnemy,
paccMarpuBaTh BCECTOPOHHE;

- yCTaHABIUBaTh  CYNICCTBEHHBIN
NpU3HAK  WIA  OCHOBAaHUA  JUISA
CpaBHCHUA, KJ'IaCCI/I(bI/IKaLH/II/I
0000111IeHHS;

- OMpenensATh LETH ACATEIHHOCTH,
3a7aBaTh MapaMeTpsl M KPUTEPUH HX
JIOCTHKEHHS;

-BBISIBJIAATH 3aKOHOMCPHOCTHU u

- BJIQJIETh METOJAaMH JI0Ka3aTeNIbCTB, ATOPUTMAMHU
pemeHus 3a1ay;

(dopMyTHpOBaTH  OMpENENeHUs, aKCUOMBI U
TEOPEMBI, IPUMEHSTh uXx, MIPOBOJUTD
JIOKa3aTeNbHbIE PACCYKACHUS B XOJEC PpEIICHUS
3ajay;

- YMETh ONEPUPOBATH MOHATHAMHU: CTEIICHb YHCIIA,
sorapu(M 9uCIIa; YMEHHE BBINIOIHATH BHIYNCICHNE
3HAUeHWH ¥ TpeoOpa3oBaHUsl BBIPAKCHUH CO
CTENEHSAMH U Jorapupmamu, InpeoOpazoBaHuUs
JPOOHO-PALMOHAIILHBIX BBIPAKCHUH;

- YMETh OIIEpPUPOBATH MOHATHUSAMU: PAllHOHAIbHBIE,
HppaloHaIbHbIE, TIOKa3aTeNbHBIC, CTETCHHBIE,
norapudmuueckue, TPUTOHOMETPHUYECKHE
yYpaBHEHHS ¥ HEPAaBEHCTBA, HX CHCTEMBI,

- yMeThb ONEpPHPOBaTh MOHATHAMH: (QyHKIHS,
HeTpepbIBHAsT (DYHKIMSA, OTPEIC/ICHHBIA HHTErpall;
yMEHHE HaXOIUTh ITPOM3BOAHBIC 3IIEMEHTAPHBIX
(YHKIMHA, WCHONB3Yysl CHpPaBOYHBIC MaTepHAbI;
WCCIIeI0BaTh B NPOCTEHIINX ClydasX (yHKLIUH Ha

MOHOTOHHOCTb, = HAaXOJWTh  HaWOONbBIINE |
HauMEHbIIMe  3Ha4eHuss  (QyHKUWil;  CTpOUTH
rpauki  MHOTOWIEHOB C  HCIIOJIb30BAaHHEM

amnrapara MaTeMaTHYECKOro aHalin3a; IPUMEHSATH
MNPOU3BOAHYIO IMPH PCIICHUU 3aJ1a4 Ha ABUKCHUC,
Ha HauOOJbIINE U HAWMEHbIIINE 3HA4YCHUA, Ha




MMPOTUBOPCHUUA B MaTe€praJIbHbIX

SIBJICHUAX

BHOCHUTH KOPPEKTUBEI B ICATCIIBHOCTD,
- OLICHUBATh COOTBCTCTBHC

PE3yIBTATOB LEJSIM, OLICHUBATH PUCKU
MOCJICACTBUI ACATCILHOCTH,
pa3BUBaTh KpPEaTHBHOC MBINUICHHE
TIPH PEIICHUH KU3HCHHBIX TIpo0IeM

0) 0a3oBBIC  HCCIIEOBATEIILCKUE
JIEHCTBUSI:

BIIAJICTh HaBBIKAMH y4eOHo-
HCCIIEIOBATEIbCKOM UM MPOEKTHOHN
TIESITETHHOCTH, HaBBIKAMH

paspemieHus npooieM;

-BBISIBIISITH  TIPUYMHHO-CJICICTBEHHBIE
CBSI3M M AaKTyalIH3WpOBaTh 33jady,
BBIIBUTaTb TUIOTE3y €€ peLIeHus,
HaXOJHTh apryMEHTBI JUIst
JIOKa3aTeNbCcTBA ITUX YTBEPXKACHUI,
3aJaBaTh MapaMeTpbl M KPUTEPUH

peHICHUSA;

-aHAJIM3UPOBATH IOJYYEHHBIE B XOI€
peuieHus 3aJa4yu PE3yJIbTaThI,
KPUTHUYCCKU OLICHHUBATh ux
JAOCTOBCPHOCTD, MMPOTHO3UPOBATH
N3MCHCHHUC B HOBBIX YCIIOBUAX;
-YMEThH TIEPEHOCUTH 3HaHHUA B

H03HaBaTCJ'[I)HyIO nu HpaKTI/I‘IeCKyIO
00J1aCTH JKU3HEACATCIBHOCTH;

-yMeThb HWHTETPHUPOBATH 3HAHUSA W3
Pa3HBIX MIPEIMETHBIX 00JIACTEH;
BBIIBUTAaTh HOBBIE HJEU, NpeJiaraTbh
OpI/IFI/IHaJ'ILHI)Ie moaxoabl U peIHeHI/ISI;
CIIOCOOHOCTL HMX HCIOJIL30BAHHS B
M03HAaBaTEJILHOM " COLIMAJILHOM
MPAKTHKE.

HaxO0XJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;
- YMETh ONEpPHPOBaTh MOHITUSAMHU: pallMOHAIbHAs
¢yHKIMA, TOKa3aTenbHas (YHKOWS, CTENEHHAs
byHKIHS, sorapupmMuIecKas byHKIM,
TPUTOHOMETPHUYECKHE GbyHKIMH, oOpaTHBIE
(YHKIIMH; YMEHHE CTPOUTH TpaduKy H3ydeHHBIX
(YHKIMHA, UCTIONB30BaTh IpadMKU MPH H3YyYCHUH
MIPOILIECCOB U 3aBHCHMOCTEH, NPH pEIICHUH 3a1ad
U3 Jpyrux YYeOHBIX MPEIMETOB M 3ajad H3
peanmbHOW  KM3HM;  BhIpaXatb  (opMysiamu
3aBUCHMOCTH MEKIY BEINYNHAMUY;

- YMETh pelarh TeKCTOBbIC 33/1a4M Pa3HbIX THIIOB
(B TOM dmncie Ha TPOIEHTHI, NOMW M YaCTH, Ha
JBIDKCHUE, pabOTy, CTOMMOCTh TOBapOB U YCIHYT,
HAJIOTH, 3aJa4yl U3 00JIaCTH yNpaBJieHUS TUIHBIMU
n  ceMelHBIMH  (HHAHCAMM); COCTaBIISITh
BBIDAKCHUS, YPaBHEHHWS, HEPaBEHCTBA U HX
CUCTEMbl IO YCIIOBHIO 3a/lau, HCCIIEI0BaTh
MIOTy4EHHOE pelieHne u OLICHUBATh
NPaBJIONOAO00HOCTD PE3YIbTATOB,;

- yMeTb ONEpUpPOBATH IOHATHAMH: CpEAHEe
apuMeTHyecKkoe, MeAWaHa, HauOoNbBIIee W
HavMeHbLIee 3HAYCHUsS, pa3Max, JHCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
yMeHHe W3BJIEKATh, UHTEPIIPETHPOBAThH
WH(OpPMaINIO, MPEACTaBICHHYI0 B TaOJMIAX, Ha
JuarpaMmax, B rpadukax, oTpaxarollyro cBOiicTBa
peaNbHBIX TPOLECCOB M SIBICHUIl, IPEICTABIAThH
MH(POPMANHMIO C MO MOINBIO TAOIHIl M AHArpaMm;
WCCIIENOBaTh CTAaTHCTHYECKUE JaHHBIE, B TOM
Yyucie ¢ NPUMEHEHHEM TpadUuecKHX METOIOB M
JIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATh IIOHATUAMU: CIy4YalHbIN
OIBIT W CiydailHOE COOBITHE, BEPOSTHOCTD
CIly4aHHOTO  COOBITHS;  yMEHHE  BBIYHCIATH
BEPOSITHOCTh € MCIOJIb30BAHUEM TpadUuecKux
METOJIOB;

- TIPUMEHSTH (HOPMYJIBI CIOKEHHS W yMHOXCHUS
BEpOSITHOCTEH,  KOMOWHaTtopHble  (akTel U
¢dopMynBl TpH  pEIICHWM 3a/a4; OLCHHWBAThH
BEPOSTHOCTU pEajIbHBIX COOBITHH; 3HAKOMCTBO CO
CIly4yalHBIMH BEJIMYMHAMH; YMEHHE HPUBOANUTH
MIPUMEPBI MPOSIBICHUST 3aKOHA OOJIBIINX YHCEN B
MIPUPOJTHBIX M OOIIECTBEHHBIX SBJICHUSIX;

- YMETh ONEPHUPOBATh MOHATHSIMHU: TOUKA, MPsMasi,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN YToOJI,
CKpPEIIMBAOLINECs] TpsIMble, NapaUIeNbHOCTE U
MIePHEHANKYISIPHOCTD MPSMBIX U IIOCKOCTEH, yToi
MEXAy TPSAMBIMH, Yrojl Mexay npsaMoil u
IUIOCKOCTBIO,  YFOI ~ MEXIy  IIOCKOCTSIMH,
pacCTOSIHUE OTTOYKH O IUIOCKOCTH, PAacCTOSTHHE
MEXIY MIPSIMBIMH, paccrosiHue MEXIY
IUIOCKOCTSIMHM; ~ YMEHHE  HCIONb30BaThb  MpPH
pemieHn 3ajad M3y4eHHbIe (DAKTBI M TEOPEMBI
IUIAHUMETPHY; YMEHHE OICHHUBAaTh  pa3Mepbl
00BEKTOB OKPY’KaIOIIET0 MHUPa;

- YMETh ONEpPHUPOBATh MOHSTUSIMU: MHOTOI'DaHHHUK,
cedeHHe MHOTOTpaHHUKA, KyO, Napaulelienures,
nmpusMa, mUpamMuaa, ¢GUrypa u MOBEPXHOCTh
BpalleHUs], IIIMHAP, KOHYC, ap, chepa, ceueHus




¢Gurypsl  BpalleHHs, IJIOCKOCTh, Kacaromiascs
cdepsl, HIMINHIPa, KOHYCA, IUIOIIAb HOBEPXHOCTH
IIMPaMUIbL, IPU3MBI, KOHYCA, IWIMHIPA, IIOMaIb
cepsl, 00BeM Ky0a, MPSIMOYTOJIBHOTO
napajuiesenumnena, MHPaMHIBIL, TIPU3MBL,
OWIMHApA, KOHyca, IIapa; yMEHHe H300paxkaTb
MHOTOTPaHHMKH W TIOBEPXHOCTH BpalICHUs, HX
CeYeHHS! OT PYKH, C TIOMOIIBIO HYEPTEKHBIX
HHCTPYMCHTOB M DJICKTPOHHBLIX CPEACTB; YMCHHC

pacrio3HaBaTb CHMMETPUIO B IIPOCTPAHCTBE;
yMEHHe pacro3HaBaTh IpaBUIIbHbIE
MHOTOTI'paHHUKH,

YMETh ONEPHUPOBaTh NOHATHAMH: JABW)KCHUE B
MIPOCTPaHCTBE, mot00HBIe ¢urypst B

MIPOCTPAHCTBE; UCMOJIb30BaTh OTHOLICHHE
TUTomIaied MOBEPXHOCTEH M 00BEMOB IMOJOOHBIX
¢buryp npu peieHny 3aaay;

- yMETb BBIYUCIATH T'E€OMETPUYECKUE BETUUMHBI
(mmmHA, yrom, IUIOmAAb, O00BEM, IUIOMIANb
MTOBEPXHOCTH), UCTIONB3YS M3y4YeHHBIE (HOPMYIIBI U
METOJIBI;

- YMETh ONEPHPOBATH MOHATHSIMU: MPIMOYTOIbHAs
cucTeMa KOOpPAMHAT, KOOPAMHATHI TOUKH, BEKTOD,
KOOpAMHATBl BEKTOpa, CKAISPHOE MPOU3BEACHUE,
yroix MeEXKIYy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHNUE BEKTOpa Ha YUCIO; HAXOAUTh C
MOMOIIBIO  U3YYEHHBIX (OPMYT KOOPAMHATHI
CepeMHBl OTpPE3Ka, PACCTOSHHE MEXAY IBYMS
TOYKaMU;

YMETh BBIOMpATh MOAXOASAIINI M3yYEHHBIH METOJ
Ui peleHus 3aJa4H, pacrio3HaBaTh
MaremMaTtudeckue (akTel M MaTeMaTHYEeCKue
MOJC/IU B IPUPOAHBIX U OGI_HCCTBCHHI)IX SIBJICHUAX,
B HCKYyCCTBE; YMEHHE MPHBOJUTH IPUMEPHI
MaTeMaTU4YeCKUX  OTKPBITMM  pOCCHUHCKOM U
MHPOBOM MaTEMaTHYECKON HAYKH

OK 02. Ucnionp3oBath | B oOmactn 1EHHOCTM HAy4yHOTO | - YMETh ONEPHPOBATh MOHATHUSAMH: PallMOHAIbHAs
COBpEMEHHBIE TIO3HAHMUS: c(OpMUPOBAHHOCTh | (YHKIMSA TOKa3aTenbHass (YHKIUS, CTEHEeHHAas
CpeJCTBa IIOUCKA, byHKIWMSA, norapudmMuyeckas byHKIMA,
aHanm3a u COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY | TPUTOHOMETPHUYECKUE byHKIMH, oOpaTHbIE
HHTEpIpeTanun YPOBHIO pa3BuTHE HayKH1 u | GyHkuum,
nHdopManum, u 00111eCTBEHHOI NPaKTHKH, | - YMEHUE CTPOUTH IpaKu U3yYECHHBIX (YHKIHH,
nH(pOpMaNOHHbIE OCHOBaHHOTO Ha JHAalore KyJbTyp, | UCIOIB30BaTh rpadMKM MPH W3yYCHHH IPOLECCOB
TEXHOJIOTUH IS CIOCOOCTBYIOILIETO OCO3HAaHHIO | U 3aBUCHMOCTEW, NPH PEIICHUU 33aJad U3 APYTUX
BBITTOJTHEHUS 33/1a4 CBOEr0 MecTa B IIOJHUKYJIBTYPHOM | y4eOHBIX IPEIMETOB M 33j1a4 U3 PETbHOH JKU3HH
npodeccrnoHanbHOM MHpE; BbIpakaTh  (OPMYJTaMH  3aBUCHMOCTH  MEXKAY
JIeSITEIbHOCTH - COBEpILEHCTBOBAaHME S3bIKOBOM M | BEIMUYMHAMU;
YUTATEIECKON KYJIBTYDBI KaK | - yMEThb ONEpPHPOBaTh IOHSATHIMH: TOAECTBO,
CpeACTBa B3aMMOJEHCTBUS MEXIy | TOXKIECTBEHHOE  IIpeoOpa3oBaHHE, ypaBHEHME,
JIIOABMU ¥ NTO3HAHUS MUPA; HEpaBEHCTBO, CUCTEMa YpaBHEHHH U HEPaBEHCTB,
- OCO3HaHME LIEHHOCTH HAyYHOW | PaBHOCHJIBHOCTb YPaBHEHHUI, HEPaBEHCTB W
JESTENILHOCTU TOTOBHOCTB | CHCTEM, UPPALOHAJbHEIE, MOKa3aTeJbHBIE,
OCYIIECTBIISTH MPOEKTHYIO U | CTEIeHHbIC norapudmMuueckue,
WCCIIEOBATENbCKYI0  JICSTENBHOCTh | TPUTOHOMETPUYECKNE ypPaBHEHHS, HEPaBEHCTBA M
WHIMBHIYAJILHO U B TPYIIIE. CHCTEMBI;
OgnazseHue YHHUBEPCAJIBHBIMU | -yMETh  pEIIaTh ypaBHEHHS M  HEpPaBEHCTBA
yueOHBIMH M03HABATENbHBIMH | CHCTEMBI;
JEUCTBUAMU: MOMOIIBI0  PasNWYHBIX  TNPHEMOB;  pelaTh
a) pabora c nHpOpManHeii: YpaBHEHHSA, HEpaBEHCTBA H  CHCTEMBI  C
-BIIaICTh __ HaBBIKAMM __ TIOJYYEHHs | apaMeTpoOM; MIPUMEHATh YPaBHEHUsI, HEPABEHCTBA,




nH}opMauK 13 UCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSTEIIBHO
OCYIIECTBIIST TIOUCK, aHaIu3,
CHCTEeMaTH3alMI0 ¥ HHTEPIPETAIHIO
MHGOOPMALMK Pa3IUYHBIX BHAOB U
(hopM mpecTaBIIeHNS;

- CO37aBaThb TEKCTHl B Pa3IMYHBIX
¢opmaTax C y4eToM Ha3HAUCHHS
nH(poOpMaLUK U LENEBON ayAUTOPUH,
BHIOMpas  ONTHMAaIbHYIO  (QopMmy
NPENCTaBICHIUS ¥ BU3YaIH3aliH;

- OLICHUBATh JIOCTOBEPHOCTH,
JETHTHMHOCTh ~ MHpOpMaliu,  ee
COOTBETCTBHE IPABOBBIM M MOPAIBEHO
3TUYECKUM HOpMaM;

- HCIIOJIBb30BATh cpencrea
MH(pOPMALMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelIeHnH KOTHUTHBHBIX,
OpraHU3aLOHHBIX 3amay c
co0umoieHreM TpeboBaHuit
IPrOHOMUKH, TEXHHKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexenus,

MPABOBBIX U STHYCCKUX HOPM, HOPM
MH(OPMAIMOHHOK 0E€301TaCHOCTH;
- BJIaACTh HAaBbIKAMU PACIIO3HABAHUA

u 3aIUTHI uH(pOpPMaLUH,
WHPOPMALTMOHHON 0e30macHOCTH
JIMYHOCTH

HX CUCTEMBI [JI PCIICHUA MATEMAaTHYCCKUX 3aJia4d
W 337a4 W3 pa3IMYHBIX oOnacTell Hayku U
peaybHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSIMHU:
JBIDKECHHUE, TIAPaUICITBHBIA IEPEeHOC, CHMMETPHS Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE,  IIOBOPOT,
npeoOpa3oBaHue 1OA00Ms, 1OA00HBIE (UTYPHI;
YMETb paclio3HaBaTh paBHbIE U OAO0OHBIE GUTYDHI,
B TOM YHCIIE B NPUPOJIE, UCKYCCTBE, apXUTEKTYpE;
YMETb MCHOJIB30BaTh T€OMETPHUECKHE OTHOIICHHMS,
HaXxOJUThb TEOMETPUUYECKUE BEIMYMHBI (JUIMHA,
yroj, IJIOMIaAb, 00BEM) MPU PELICHUH 331ad U3
JIPYTHX y9eOHBIX IPEIMETOB U3 PEaTbHON >KU3HH.

OK.03 IInanupoBath u
pean30BbIBATH
coOcTBeHHOE
po¢eCCHOHATBFHOE H
JIMYHOCTHOE Pa3BHUTHE,
MPEANPUHUMATEIBCKY
10 ICSATEIBHOCTD B
npoheCCHOHATBHOMN
cdepe, HCIIOTH30BATH
3HAHUA 110
(uHaHCOBOI
IrpaMOTHOCTH B
Pas3IUUHBIX
JKHU3HEHHBIX
CUTYaIUsIX

B obmactu IyXOBHO HPaBCTBEHHOTO
BOCITUTAHMS:

- ¢(hopMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS 3THIECKOTO ITOBEICHIS,

- CIIOCOOHOCTH OIICHHUBATh CUTYAITHIO
W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OpUCHTHUPYSICH Ha MOpPABHO-
HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

- OCO3HAaHMC JIMYHOTO BKJI3ga B
MMOCTPOCHHUE YCTOMYHMBOIO Oy IyIIEero;
-OTBETCTBEHHOE OTHOIIEHUE K CBOUM
pomutersiM  (WJIM) JAPYTHEM YICHAM
CEeMBH, CO3JaHUIO0 CEMBbH Ha OCHOBE
OCO3HAHHOTO TIPUHSATHSA IICHHOCTEH
CeMEWHON J>XM3HHU B COOTBETCTBUHU C
TpaauuusaMu HapooB Poccuu;
OBnagenue YHHUBEPCAITbHBIMHU
PEryIATHBHBIME JICHCTBUSIMHU:

a) caMOoOpraHu3aIus:

- CaMOCTOATCIIBHO OCYIIECTBJIATH
TMIO3HAaBATEJIbHYIO JCATCIIBHOCTD,
BBIABJIATH HpO6J’I€MBI, CTaBUTh H

(hopMyIHpOBaTh COOCTBEHHBIC 3329l
B 00pa30BaTeIbHOW JCATEIBHOCTH U
JKU3HEHHBIX CUTYaLUsX;

- CaMOCTOSATENbHO COCTaBJIATH IUIAH
pemieHust  MpoOJeMBI € YYETOM
UMEIOIIUXCS PECYPCOB COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTECHUH;

- YMETh ONIEPUPOBATH MOHATHIMHU:
HppalquOHAJIbHBIC, IIOKAa3aTCJIIbHbIC, CTCIICHHBIC,
norapudmuueckue, TPUTOHOMETPUYUECKHE
ypaBHEHUS M HEPABEHCTBA, X CUCTEMBI;

- YMETh ONepUpPOBATh IIOHATHUAMHU: MHOTOI'PaHHHK,
ceyeHHe MHOrOrpaHHUKA, KyO, Mapaulelienuries,
npusMa, mupaMuga, QHUrypa W IOBEPXHOCTB
BpalleHus, IWINHADP, KOHYC, map, chepa, ceyeHus
¢urypsl  BpamleHHs, IJIOCKOCTh, Kacaromascs
cepbl, HIMINHIPa, KOHYCA, IUIOIIA/b HOBEPXHOCTH
nupaMyuabl, NPU3MBIL, KOHycCa, HUJIMH]pA, II011A1b
cepsl, 00BeM Ky0a, MIPSIMOYTOIBHOTO
napajuieyenumesna, HPaMHIBL, MIPU3MBL,
OWIMHApA, KOHyca, Inapa; yMEHHE HW300paxkaTb
MHOTOTPaHHHKH ¥ TIOBEPXHOCTH BpAILCHUS, HX
CeYeHUs OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; YMETh
pacrio3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMETh
pacro3HaBaTh MpaBUJIbHBIC MHOT'OI'PAHHUKH

- YMeTb OIEepPHUPOBATh MOHATUSMU: IPSAMOYTOIbHAS
CHCTEMa KOOPIHMHAT, KOOPAUHATHI TOYKH, BEKTOD,
KOOpAMHATBl BEKTOpa, CKAJIAPHOE IMPOHM3BEICHHUE,
YroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEJCHUE BEKTOpAa Ha YHCIIO; HAXOAUTH C
MIOMOIIBI0  M3YYEHHBIX (OPMYJT  KOOPIMHATHI
CepellMHbl OTpPE3Ka, PACCTOSHHE MEXAY ABYMs
TOYKaMH




- 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

- crnocoOcTBOBaTh (POPMHUPOBAHUIO U
MPOSIBICHUIO IIHPOKOW SPYAHWLIUH B
pa3HbIX 00JacTsIX 3HAHWH, MMOCTOSHHO
TIOBBIIATh CBOW 0Opa30BaTENBHBIA U
KyJIbTYypHBIH YPOBCHB;

a) CAaMOKOHTPOJIb:

WCTIONB30BaTh TPHEMBI  pedIieKCuu
JUIS ~ OLCHKH CHUTyalliH, BBIOOpA
BEPHOI'O pEUICHUS;

- YMETh OLICHUBAaTb PHUCKU U

CBOCBPCMCHHO TIPUHUMATL PCHICHUA
10 X CHUXKCHHUIO,

0) SMOIIMOHAIBHBIN MHTEIIEKT,
TIPE/IIOTar oI
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEHU MOTHUBALINH,
BKJTIOYAIOMIEH CTpEMIICHHE K
JOCTHXKEHUIO  LEeMd U YCIeXy,
OIITUMU3M nu HWHHUIIUATUBHOCTS,
yYMEHHE [eWCTBOBaTh, HUCXOAS W3
CBOHX BO3MOKHOCTCH;

- DOMITATHH, BKJTFOUArOIIEeH
CITOCOOHOCTH IMOHUMATh

SMOIMOHAIBHOE COCTOSIHHE APYTHX,
YUUTBIBaTh €T0 MPU OCYIIECTBICHUU

KOMMYHUKallUM,  CIOCOOHOCTH K

COYYBCTBHIO U CONIEPEIKUBAHUIO;

- COILMANTbHBIX HaBBIKOB,

BKJIFOUAIOIITHX CIIOCOOHOCTD

BBICTPaNBaTh OTHOLICHUS C JIPYTUMHU

JONBMH  3a00THUTBCS,  NPOSIBIISTH

MHTEPEC U pa3peiaTb KOHQIUKTHI
OK 04. TOTOBHOCTh K CaMOpPAa3BUTHIO, | - YMETh OIEPUPOBaTh MOHATHAMHU: CIydalHBINA
O¢ddexTuBHO CaMOCTOSTEIEHOCTH W | OBIT W CIOy4ailHOE COOBITHE, BEPOSTHOCTH
B3aMMOJICHCTBOBATh U | CAMOOIIPE/CIICHUIO; CIy4aifHOro  COOBITHS;  YMETb  BBIYHCIATH
paboTaTb B -OBNIAJICHUE  HAaBBIKAMH  y4eOHO- | BEPOATHOCTh C HCHOJIB30BaHUEM TIpaduuecKkux
KOJUICKTUBE U WCCIICIOBATENBCKOM  HPOSKTHOH W | METOJOB; MNPUMEHATh (GOPMYIIBI CIOXKSHUS H
KOMaH e COLIMAJILHOW JIeSITEIbHOCTH; YMHOXEHHUSI ~ BEpPOSITHOCTEH,  KOMOMHATOpHBIE

OgnazseHue YHHUBEpCAJIBHBIMU | GakTel W (GOpPMyJbl TP  pEIICHWH  3ajady;

KOMMYHUKATHUBHBIMHU ):[eﬁCTBI/IHMI/IZ OLICHUBATHL BCPOATHOCTU PCAJIBHBIX CO6LITHﬁ;

0) COBMECTHAs ACATCIBHOCTb:

-  NOHMMaTh H  HCIOJb30BaTh
perMyIiecTBa KOMaHHOM "
WHIUBUAYAITEHOU PabOTHL;

- TpUHUMATH [ENMH  COBMECTHOM
JIeSITEILHOCTH,

OpraHu30BBIBaTh U KOOPAMHHPOBATH
IEUCTBHUSI IO €€  JIOCTH)KEHHIO:

pacIpenenaTh poiy ¢ y4eTOM MHEHUH
YYaCTHHKOB OOCYXIaTb pE3yIbTaThl
COBMECTHOH paboTHI;

3HAKOMCTBO CO CJ'Iy’-IafIHLIMH BCJIMYMHAMU, YMCHHUE
MPUBOAWTE  TPUMEpPHl  TMPOSBICHUS  3aKOHA
OOJNBIIMX YHUCEN B TPUPOTHBIX U OOIIECTBEHHBIX
SIBITICHUISIX

-yMeTh  CBOOOJHO  OMNEPHUPOBATH
CTCTIEHh C  IEIbIM  II0Ka3aTeleM,
HATYpaJIbHON CTENICHH, CTCIICHb C
palMOHAIBHBIM  TIOKAa3aTelieM, CTCNEeHb  C
JIEHCTBUTENHLHBIM (BEUIECTBEHHBIM) TOKa3aTeleM,
morapud™M dYHCTA, CHUHYC, KOCHHYC W TaHTEHC
MIPOU3BOJIEHOTO YHCIIA;

- yMeThb CBOOOJHO OIEPHPOBATH MOHATHSIMH:

TIOHSTHSAMH:
KOpEHb

- KOODAWHUPOBaTh U BBHINONHATE | Tpaduk GbyHKIIHH, oOpaTHas hyHKIHA,
paboTy B  YCIOBUSIX pEaIbHOTO, | KOMIO3MIMsS  (QyHKUWH, JMHEHHas  QyHKUIus,
BUPTYQJIFHOTO M KOMOWHHPOBAaHHOTO | KBaapaTWuHas (yHKIUS, CTENeHHas (QYHKOUS C
B3aUMO/ICHCTBUS; HeNbIM  I0Ka3aTeieM,  TPUTOHOMETPHYECKUE
- OCYLIECTBIISTH MO3UTHBHOE | (DYHKIIMH, oOpaTHbIe TPUTOHOMETPUUECKHE
CTpaTern4ecKoe MIOBEJICHUE B | GyHKOMHU, moOKa3aTeNbHAs M Jorapudmuyeckas
Pa3IMYHBIX CUTyalMsX, HPOSBIATH | (yHKIMH;




TBOPYECTBO U BOOOpakeHHE, OBITh
WHHUIUATHBHBIM.

OsnazneHue YHHBEpPCAIbHBIMU
PETYJISATUBHBIMHU JIEHCTBHUSIMU:

T) IPUHATHE ceOs U IPYTUX JFOACH:

- NPUHUMATh MOTHBBI M APTYMEHTHI
JpyrUX  JIIOJEH  Tpu  aHanmmse
PE3yNbTaTOB ACATEILHOCTH;

- NpU3HaBaTh CBOE NpPaBO M MPaBO
JIPYTHX JIFO/IEH Ha OIIHOKWY;

- pa3BHBaTh CIIOCOOHOCTh IIOHMMATh
MHP C TO3HUIIMHU JIPYroro YesioBeKa

- YMeTb CTpOUTh TpaduKu (YHKIMH, BBHIIOIHATH
npeoOpa3oBaHus rpaduKoB HyHKIMIHA;

- yYMeTh HCIIONB30BaTh rpadpukm GyHKOWH I
W3y4YeHUs TPOLECCOB W  3aBUCUMOCTEH TpHU
peLIeHny 3a1a4d U3 APYTHX y4eOHBIX IPEIMETOB U
W3 peanbHOW JKU3HM; BBIpaXkaTb (QOpMyIaMu
3aBUCHMOCTH MEKy BEINYNHAMU;

- CBOOOAHO OMNEpPHPOBATH MHOHITHUSIMH: UYETHOCTHh
byHKIH, HNEePUOTUIHOCTh byHKIMY,
OIpaHUYEHHOCTh ¢byHKIMH, MOHOTOHHOCTB
¢yHKIMH, 3KcTpeMyM (yHKIMH, HauOoJblee H
HauMeHblIee 3HaYeHUs! (DYHKIUH Ha IPOMEXYTKE;
- YMETh IPOBOANTH HCCIIeNOBaHNE (QyHKINY;

- YMeTh WCHONb30BaTh CBOWCTBA W TpaduKu
(GYHKIMHA 17151 pelIeHus] ypaBHEHUH, HEPaBEHCTB U
3aJad ¢  IapameTpaMu;  n300pakaTb ~ Ha
KOOPJAUHATHOM IUIOCKOCTH MHOKECTBA PEIICHUN
ypaBHEHHH, HEPABEHCTB M X CUCTEM

OK.05 OcymecTBisATh
YCTHYIO U
MHUCbMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyIapCTBEHHOM
s3p1ke Poccuiickoit
denepanuu ¢ yueTom
ocobeHHoCTEH
COITHAITEHOTO 1
KyJIbTYPHOTO
KOHTEKCTa

B obnactu
BOCITUTAHMS:

- ICTETUYECKOE OTHOIICHHUE K MHDY,
BKJIFOUAsl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/aa ¥ 0OLICCTBEHHBIX OTHOIIICHHUI;

OCTCTUYCCKOI'O

- CIIOCOOHOCTB BOCIIPUHHUMATh
paSHI/I‘IHLIe BU/bI I/ICKyCCTBa,
TPaAMIMM W TBOPYECTBO CBOETO U
JPYTUX HapOJIOB, OLIYIIATh
SMOIMOHAIBHOE BO3JIEiCTBIE
HCKYCCTBa,

- yOeXKICHHOCTh B 3HAYUMOCTH JUJIS
JIMYHOCTH u oOmecTBa
OTCYCCTBCHHOI'O u MI/IpOBOFO

HCKYCCTBA, 3THHYECKUX KYJIBTYPHBIX
TpaIuLMi ¥ HAPOJAHOTO TBOPYECTBA;
- TOTOBHOCTb K CaMOBBIPQ)KEHUIO B

Pa3HbIX BUAaX HCKYCCTBaA,
CTPCMIJICHUC MPOSABJIATH Ka4u€CTBa
TBOp‘-IeCKOﬁ JIMYHOCTH,

OBHaHeHI/Ie YHUBEPCAJIbHBIMU

KOMMYHUKATHUBHBIMHU ):[eﬁCTBPIS[MI/IZ

a) ob1eHue:

- OCYIIECTBISITh KOMMYHHUKAIIUU BO
Bcex cepax KU3HH;
- pacrmo3HaBaTh

cpezcTBa o01eHws, MOHUMATH
3HAQUEHHE  COLMAIBHBIX  3HAKOB,
pacro3HaBaTth MIPEIIOCHUTKH
KOHq)J'II/IKTHI)IX CPITyaHHﬁ n CMArdyaTthb
KOH(JIMKTHI;

- Pa3BEepHYTO MW JIOTMYHO H3JIararh
CBOIO TOYKY 3peHus c
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

HeBepOaTbHBIE

- yYMEThb OIEpPHpOBaTh IIOHATHSAMHU: CpelHee
apuMeTHyecKkoe  MenuaHa, HauOoJbIlee U
HavMEHbIIee 3HAYCHUs, pa3Max, JucIlepcus,
CTAaHOApPTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMeHHe W3BJIEKATh, HHTEPIIPETHPOBATh
nH(OpMaNHIO, MPEACTaBICHHYI0 B TaOJIMIAX, Ha
JquarpaMmax, rpaukax, OTpakKarollylo CBOMCTBa
PpCaJIbHBIX IMPOLECCOB U HBHCHHﬁ; MpEACTaBJIATh
WH(POPMALIMIO C TIOMOMIBIO TAaONHUII W AHarpam;
HCCIIEIOBAaTh CTATHCTHYECKHE MHaHHBIE, B TOM
YHClie ¢ NPUMEHEHHEM TIpapUYecKHX METOIOB H
9NIEKTPOHHBIX CPEICTB;

- YMETh OIEPHUPOBATh IMOHATUSAMHU: TOUKA, MPSIMasi,
IUIOCKOCTh, IPOCTPAHCTBO, IBYIPaHHBIN yro,
CKpCIIUBAIOIIUECA TMPAMBIC, MMapalyICIbHOCTh U
NEPIEHIUKYJIIPHOCTD MPSAMBIX U INIOCKOCTEH, yroJl
MEXIy MpPAMBIMH, Yol MEXAy NpiAMOH H

IJIOCKOCTBIO,  Yroll ~ MEXAY  IUIOCKOCTSIMH,
pacCTosHHE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE
MEXIY NPSAMBIMH, paccTosHue MEXIY
IIJIOCKOCTSIMU;

- yMeTb MHCHONB30BaTb IIPU PpELUICHUH 33434
U3y4eHHble (AaKTBl W TEOPEMbl IJIAHUMETPUH;
yMEHUE OLICHUBATh pa3Mepsl 00BEKTOB

OKPY’Karollero Mupa

OK.06. IIposBasTH
IpaskIaHCKO-
MaTPUOTHYECKYIO
HO3ULIUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE

- OCO3HaHHe o0ydJaromuMucs
poccuiickoit rpaxJIaHCKON
UACHTUYHOCTH,

- LeJICHANpPaBIEHHOE  pa3BUTHE

BHYTPEHHEH TO3WIMK JMYHOCTH Ha
OCHOBE JTYXOBHO-HPaBCTBEHHBIX

- YMETh pemarh TEKCTOBbIC 33/1a4M Pa3HBIX THIIOB
(B TOM umuciie Ha MPOLEHTHI, JOJW M YacTH, Ha
JBIDKEHUE, PabOTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 337a4d U3 00JACTH YIPaBICHUS JTUYHBIMU
u CEeMEHHBIMU ¢uHAHCAMN); COCTaBIIATH
BBIPQ)KCHHUS, ypPAaBHEHUs, M HEPAaBEHCTBA M UX




MOBEJICHUE Ha OCHOBE
TPaJAUIIMOHHBIX
00IIEYETOBEYECKAX
IIEHHOCTEH, B TOM
YHCIIe C YIETOM

LeHHOocTell  HapoaoB  Poccuiickoit
Denepanun HUCTOPUYECKUX u
HAIIMOHAJBHO-KYJIBTYPHBIX TPaIUIIHT,
(bopmupoBaHMEe CHCTEMBI 3HAYUMBIX
[IEHHOCTHO-CMBICJIOBBIX YCTAHOBOK

CUCTEMBl [0 YCJIOBHIO 3aJauH,
NIOJIy4EHHOE pelieHue u
MIPaBAOIOL00HOCTb PE3yIbTaTOB;

-YMETb OINEPUPOBATh IOHATUSAMU: OIPENCICHUE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IPU3HAK,

HUCCICA0BAaTh
OLICHUBATh

TapMOHHU3AIHH AHTHKOPPYTIIHOHHOTO JI0Ka3aTeNbCTBO, PABHOCHIIBHEIE (POPMYIHUPOBKY; -
MEKHAITUOHANIGHBIX © | MHPOBO33PCHHUS yMeTh (OpMYIHPOBATH OOpATHOE U
MEXPEIUTHO3HBIX MIPaBOCO3HAHMUS, 9KOJIOTHYECKOH | MPOTHBOIIOJIOKHOE  YTBEPXKICHUE, MPUBOIUTH
OTHOIICHHH, KYJbTYpBl, CHOCOOHOCTH  CTaBUTh | MPUMEPHI, HCIIOIH30BATH METOJ MaTeMaTHYCCKON
MPUMEHSTh CTAHJAPTHI | IS U CTPOUTH KU3HCHHBIC IIJIAHBI, WHAYKIUH, JIOBOJIUTH JIOKa3aTeIbHBIC
AHTHKOPPYIIHOHHOTO | B 9acTw rpakaqaHCKOTO BOCITUTAHUS: paccyXIeHHs TpH peIleHHH 3a1ad, YICHUBATh
TOBE/ICHHUSI. - OCO3HaHHE CBOMX | JIOTHYECKYIO MPAaBUJILHOCTh PACCyKIACHUM;

KOHCTUTYIIMOHHBIX npaB U | - yMeTh CBOOOJHO OIIEPHPOBATH MOHATHSIMH:

00s13aHHOCTEH, yBa)KCHHE 3aKOHA M | TOCIIEOBaTEIFHOCTH, apudMeTHIecKas

MPaBOTIOPSIKA; mporpeccus, reoMeTpUYCCKas nporpeccus,

- MPUHATHE  TPaTUIMOHHBIX | OCCKOHEYHO yObIBaromas TeOMETPUYICCKas

HAI[MOHAJIBHBIX, OOIIEYCTIOBEUCCKUX | MPOTPECCHs; YMETh 3a]aBaTh

T'YMaHHCTHYCCKUX U | MOCJE0BATENFHOCTH, B TOM YHCJIE C IOMOIIBIO

JIEMOKPATUIECKHUX IEHHOCTEH; KOHKPETHBIX (hopMyT;

- TOTOBHOCTB MPOTHBOCTOATH | - yMETh BBIOHpPATh MOAXOISMIIAN METOM IS

HICOJIOTUHI SKCTpPEMHU3Ma, | pelmicHUs  3aJadd, [OHWMaHHE  3HAYUMOCTH

HaIMOHAJIN3Ma, KceHOQOOWH, | MaTeMaTHKH B  W3YYCHHH  TOPUPOAHBIX U

MUCKPUMUHALIMKA TIO0  COIMANBHBIM, | OOIIECTBCHHBIX MPOIIECCOB W SIBIICHUIA;, YMETh

PEITUTHO3HBIM, PacoBBIM, | pacmO3HABaTh MPOSBICHUE 3aKOHOB MAaTEMATHKH B

HAI[MOHAJBHBIM MPHU3HAKAM; HCKYCCTRBE, yMETh MIPUBOIUTH MIPUMEPBI

- TOTOBHOCTh BECTH COBMCCTHYIO | MATEMaTHYCCKHUX  OTKPBITHMH  POCCHICKONW U

JIESITETTFHOCTD B HHTEpecax | MHPOBOI MaTeMAaTHYECKOI HAYKH

IPaKIaHCKOTO o01iecTBna,

y4acTBOBAaTH B CaMOYIIPABICHUH B

0011e00pa3oBaTeNEHON  OpraHU3aIuN

U IETCKO-IOHOIIECKUX OPTaHU3alUsIX;

-YyMEHHE  B3aHMOJCHCTBOBAaTH  C

COIUATBHBIMU HHCTUTYTaMH B

COOTBETCTBUH C WX (QYHKIHAMH U

Ha3HAuYCHHEM;

- TOTOBHOCTh K TYMaHHTapHOH U

BOJIOHTEPCKOH NIeATETHHOCTH;

MATPHOTHIECKOTO BOCTIUTAHHS:

- c(OpPMHPOBAHHOCTh POCCUICKOH

TpaxIaHCKOW HUACHTUYHOCTH,

MaTPUOTU3MA, YBAXKCHUS K CBOCMY

HApOJay, YYBCTBA OTBETCTBCHHOCTHU

nepen Pomunoil, ropaoctu 3a cBoW

Kpail, cBoio PoauHy, CcBOUl s3BIK U

KyJIbTypy, TIPOIUIOE ¥ HACTOsIIee

MHOTOHAITMOHAIFHOTO Hapoaa

Poccuu;
OK 07. - HE NIPUHUMATH JIEUCTBUA, | - yMETh OINEPUPOBATh MOHATUSAMH: (YHKIHS,
CopelicTBOBaTh MPUHOCAIIME Bpel  OKPY’XKalolied | HempepbIBHAS byHKIuA, MIPOM3BOIHAS,
COXpPaHEHHIO cpexe; nepBOOOpa3Hasi, ONMPEICICHHBIA HHTETPal;, YMETh
OKpY’KaloIIen Cpeasl, - yMeETh MIPOTHO3UPOBATH | HAXOIUTH IMPOU3BOAHEIC JIEMEHTAPHBIX (DYHKITUH,
pecypcocOepexeHnio, | HebIaronpusaTHbIC 9KOJIOTHYECKUE | MCIIONB3Ys CIIPABOYHBIC MaTEpHajbl; HCCIEI0BATh
MIPUMEHSATH 3HAHUSA 00 | TOCIIENCTBHUS MpeIIPUHAMAEMBIX | B TIpOCTEHmMX  ciydasx  (QyHKOuM  Ha
M3MEHEHHH KJINMaTa, NIEHCTBUH, IPeIOTBPAIIATh UX; MOHOTOHHOCTh,  HAaXOIWTHb  HAaWOONBIINE |
TIPHUHITUITBL - PpACIIUPUTH OMBIT JACATCIHHOCTH | HAMMEHBINIKME  3HA4YCHUS  (YHKIMH;  CTPOUTH
OCpEKITUBOTO 9KOJIOTHYCCKOW HAIPABICHHOCTH; rpaQuKd  MHOTOWICHOB C  HCIOJIBb30BaHUEM
MIPOM3BO/ICTBA, - paspabOaThiBaTh IUIAH PEIICHHUS | ammapara MaTeMaTHYeCKOTrO aHan3a; MPUMEHSTh
s pekTuBHO mpoOJeMbBl € y4eTOM  aHaiu3a | MPOM3BOJHYIO IPH PEIICHUM 3a1a4 Ha JBHKCHHUC;
ZIefiCTBOBATE B UMEIOIINXCS MaTepHaIbHBIX ¥ | pemarh NPaKTHKO-OPHEHTHUPOBAHHBIC 3a/Ja4d Ha
Ype3BhIUAHBIX HEMaTEepPHAIBHBIX PECYPCOB; HauboJIbIIE 1
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CUTYaIUSIX - OCYIIECTBJIATH LIEJICHANIPABJICHHbBIH | HAMMEHBIINE 3HA4YCHHs, Ha HaXOXKICHUE IyTH,
TIOUCK TIepEeHOCca CPEJCTB U CIOCOOOB | CKOPOCTH M YCKOPEHHUS;
JeWcTBHA B NPOGECCHOHAIBHYIO | - yMETh OINEPHUPOBATh MOHSITUSAMM: [BI)KEHHE B
cpeny; NIPOCTPAHCTBE, moT00HBIe thurypst B
- yYMETh TIEPEHOCHUTb 3HAaHHWA B | IPOCTPAHCTBE; HCIIONIb30BATh OTHOUICHHUE
MO3HABATEJIHYI0 W TPAKTHYECKYIO | ITUIOMIafied MOBEPXHOCTEH M 0OBEMOB MOJOOHBIX
00J1aCTH JKU3HENEATEILHOCTH; ¢buryp npu pemeHnu 3aaay;
- mpeayaratb  HOBBIE  IIPOEKTHI, | - YMETh BBIYHCIATH T'€OMETPUYECKHE BEIMYMHEI
OLICHMBATh MJIEH C MO3ULMHM HOBU3HBI, | (JUIMHA, yroj, IUIOMAab, OOBEM, IUIOLIAJb
OPUTHHAJIBHOCTH, MIPAaKTHYECKOH | MOBEPXHOCTH), UCIIONB3Yys U3ydEeHHBbIE (DOPMYIIBI U
3HAYUMOCTH; METOJIBI
- JlaBaTh OLEHKY HOBBIM CHUTYAaIHsIM,
BHOCHUTBH KOPPEKTHBBI B ACATECIHHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEeJsIM
MK 1.2. - YMETbh OLIEHUBATh Pa3Mepbl 0OBEKTOB
[TpoBoanTh TPOBEPKY OKPY’KaIOIIEero MHPa;
apaMeTpoB u - YMETb ONIePUPOBATh MOHATHUAMU: CpeiHEe
PETYITUPOBKY apudMeTHIecKoe, MeraHa, HanooJIbIIee U
MEXaHUIECKOTO HaMMEHbIIee 3HAYCHUs], Pa3Max;
o0opynoBaHus
K 1.3 - YMETh U3BJIEKaTh, MHTEPIPETUPOBATh
IIpoBoguTs NpPOBEPKY HH(bopMaumo, MpEACTABJIICHHYIO B TabauIax, HA
HapaMeTpoB u IuarpaMmax, B rpayukax, OTpakKarolIyio CBOHCTBa
PETyINpOBKY peabHBIX MPOLECCOB H SBICHUN];
SJICKTPHUIECKOro - yMeTh MCIIONb30BaTh CBOHCTBA U rpaduKu
obopynosanms; (yHKIMI Q19 peleHus ypaBHEHHi, HEPABEHCTB U

3aj1a4 ¢ mapaMmeTpaMu

1.4. Kotu4yecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOM TUCHUIIIMHBI:
MaKCHUMaJlIbHON yueOHON Harpy3ku oOyuaromierocs 423 4yacoB, B TOM YHCIIE:
00s3aTeNbHOM ayIUTOPHON ydeOHON Harpy3ku oOywaromerocs 282 4acos;
caMOCTOsITeNIbHOM paboThl oOyuaromierocs 141 yacos.
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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) 423
Oobs13aTe1bHAA aYIUTOPHAA Y4eOHAas Harpy3Ka (scero) 282

B TOM YHCJIE:

TEOPETUYECKUE 3aHATHS 172
IIPAKTUYECKUE 3aHATUS 110
KOHTPOJIbHBIE pabOThI 24
KOHCYJIbTallUH 15
CamocrosiTesibHasi padoTa o0y4aromerocsi (Bcero) 141

CDOpMCl ammecmayuu IK3aMEH

Yruy0JieHHBbIH YPOBEHD

AureOpa 1 HayaJia aHAJIM3a

[ToBTOpenue. Pemenne 3amad ¢ HMCNOJB30BAHMEM CBOMCTB YHUCEN U
CHUCTEM CUHCIICHUSA, IEIIMMOCTH, JIOJEH U YaCTEH, MPOLEHTOB, MOJIYJIEH YHCEN.
Pemenue 3a1a4 ¢ HCIIOIb30BAHUEM CBOWCTB CTENEHEN U KOPHEN, MHOTOUJIEHOB,
npeoOpa3oBaHU  MHOTOYJIEHOB U JIPOOHO-pAllMOHATBHBIX  BBIPAYKECHUI.
Pemenune 3amau ¢ uCnoib30BaHUEM TPaJyCHOM Mephl yria. Moayis 4ucia u
ero cBoiicTBa. Perenue 3aiay Ha JBM)KEHHE U COBMECTHYIO palOTy, CMECH U
CIUTaBbl C TIOMOINBIO JIMHEHHBIX, KBaJpaTHBIX U JAPOOHO-PAMOHAIBHBIX
YpPaBHEHHI U X cUCTeM. PellieHne 3a1au ¢ MOMONIbI0 YMCIOBBIX HEPABEHCTB U
CHUCTEM HEPaBEHCTB C OJIHOM MEPEeMEHHOW, C TNPUMEHEHHEM H300paKeHUS
YUCJIOBBIX MPOMEXKYTKOB. PemieHue 3amad ¢ UCHOIb30BAaHUEM YHUCIOBBIX
byHKIMNA ¥ UX rpadukoB. VMcnonp30BaHNEe CBOWCTB M TPa(UKOB JIMHEWHBIX U

KBaJpaTUYHBIX (YHKIHUI, 06paTHON IPOHOPLUHUOHATLHOCTH U (GyHKIMH :\/;.
['padmueckoe pemieHne ypaBHEHUN W HEpaBEHCTB. Vcmonp30BaHUE OTEpaIIHii
HaJl MHOKECTBAMM UM BBICKa3bIBaHUAMU. VICIIOnb30BaHME HEPABEHCTB U CUCTEM
HEPABEHCTB C OJHON MEPEMEHHOM, YUCIOBBIX IPOMEKYTKOB, UX 00bEIUHEHHI
u nepecedyeHuil. [I[puMeHeHne npu penieHnu 3aj1a4 CBOMCTB apu(pMEeTUYECKON U
F€OMETPUYECKOM MPOTrPEecCUuu, CYMMHUPOBaHHUS OECKOHEUHOM cXopsuieiics
reOMETPUYECKON IPOTrPECCUM.

MHuoxecTBa (4MCIIOBbIE, T€OMETPUUECKUX (PUryp). XapaKTepUCTHUECKOE
CBOMCTBO, 3JIEMEHT MHOXECTBA, IIyCTOE, KOHEUHOE, OECKOHEYHOE MHOKECTBO.
Crnioco0s! 3aanus MHoxkecTB [loagmHOkecTBO. OTHOIIEHUSI MPUHAAIEKHOCTH,
BKJIFOUEHHMsI, paBeHcTBAa. Onepanuu Hax MHoxecTBamu. Kpyrm Oiinepa.
KoHneuHble 1 6eCKOHEUHBIE, CUETHBIE U HECUETHbIE MHOKECTBA.

HctrHHbIE M 710KHBIE BBICKA3bIBAHMSA, ONIEPALMUA HaJ, BBICKA3bIBAHUSAMU.
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Aneebpa evickasviganui. CBs3b BBICKA3bIBAaHUN € MHOXKeCTBaMH. KBaHTOpPBI
CYIIIECTBOBAHHMSI 1 BCEOOITHOCTH.

3akoHbI JTOTUKU. OCHOBHble N02udecKue npasuia. Pemenne TorudecKkux
3a/1a4 C UCHOJb30BAHUEM KPYTOB DUJIEPA, OCHOBHBIX T02UHECKUX NPABUL.

YMmozaxmouennsi. OOOCHOBaHMSI W JIOKA3aTelIbCTBO B MaTeMaTHKE.
Teopembl. Buapl MaremaTHuecKuMX YTBEpPKACHHU. Buodwvl Odoxaszamenvcms.
Mamemamuueckas — unoykyus.  Ymeepowcoenus: — obpamHoe — OAHHOMY,
NPOMUBONOTIONCHOE, 00pAMHOe NPOMUBONONONHCHOMY OanHomy. llpusHak u
CBOMCTBO, HEOOXOUMBIE U IOCTATOYHBIE YCIOBHSI.

Ocnosnas meopema apugmemuru. Ocmamku u cpasHeHus. Aneopumm
Esexnuoa. Kumaiickas meopema 06 ocmamkax. Manas meopema Pepma. q-
uyHvle cucmemvl cuucienus. Pynxyusa unepa, yucio u cymma oerumenetl
HamypaivbHO20 Yucia.

Panmuannas  mepa  yrima, — TPUTOHOMETpUYECKass  OKPY>KHOCTb.
Tpuronomerpuyeckue GyHKIMH 4Yucen W yrioB. DopMyibl TpUBEACHHUS,
CIIOXEHUS  TPUTOHOMETPUYECKUX  (yHKIMA, ¢GOpMynbl  JBOWHOTO H
MOJIOBUHHOTO aprymeHTa. [IpeobpazoBanue cyMMBbI, pa3HOCTH B MPOU3BEICHHE
TPUTOHOMETPHUUSCKUX (DYHKITHI, 1 HA0OOPOT.

Hymm ¢ysknmm, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTb.
HauOosnbiiee u Haumenbliee 3Hayenue pyHkuuu. Ilepuoanyeckue GyHKIMM U
HaUMEHbIUN nepuoa. YerHele U HeueTHble (YHKIUU. DyHKyuu «OpoOHA

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

TpuronomeTprueckue GyHKIMU YUCTOBOTO aprymMenTa
, Y =gx y=clgx CpoiictBa M rpa)MKU TPUTOHOMETPUYECKHX (DYHKIIMIA.

OOpaTtHble TpUrOHOMETpUYECKHWE (YHKIUH, WX TJaBHbIE 3HAYCHUS,
cBoiictBa M Tpaduku. TpuroHomerpuueckue ypaBHeHHA. OJHOPOIHBIE
TPUTOHOMETPUYECKHUE YpPaBHEHUS. Pemenne MPOCTEUIIINX
TPUTOHOMETPUYECKUX HEPAaBEHCTB. [Ipocrenmmue CUCTEMBI
TPUTOHOMETPUUYECKUX YPABHEHU.

Crenenb ¢ JACUCTBUTEIBHBIM  IIOKa3aTejieM, CBOMCTBA CTEICHH.
[Ipocreiimme IoOKa3aTenbHbIE YpaBHEHUs M HepaBeHCTBA. [lokasarenbHas
¢yHKIMs ¥ ee cBoiicTBa, rpaduk. Yucno € u GpyHkius ¥ =< .

JlorapudmMm, cBoiictBa Jorapupma. JlecATUUHBIA UM  HATypaJbHbIN
aorapum. ITpeobpa3zoBanue Jgorapu(pMUUECKUX BBIPAKECHU.
Jlorapugmuueckue ypaBHEHUs U HepaBeHCTBaA. Jlorapupmuueckas QyHKIUS U
ee CBOMCTBA, rpaduK.

Crenennass ¢GyHKIMs W ee CBoilicTBa, rpaduk. HWpparmoHaabHbie
YpaBHEHUS.

IlepBuuHbIE MpPEACTABICHUS O MHOXECTBE KOMIUIEKCHBIX YHCEIN.
Hevucmeus ¢ xomnnexcuvimu uuciamu. KomniekcHo conpadjiceHHvle 4Yucia.
Mooyne u apsymenm uucna. Tpuconomempuueckas @opma KOMHIEKCHO20
yucaa. Pewenue ypasnuenuii 8 KOMNIeKCHbIX YUCTAX.

=COSX y=sinx
9
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Meron wuHTEpBaJIOB JJisi pelieHus HepaBeHCTB. [IpeoOpazoBanus
rpadukoB (QyHKIMI: CIBUT, YMHOKEHHE HA YUCIIO, OTPAKEHHUE OTHOCUTEIHHO
KOOpJIMHATHBIX oced. ['paduueckme MeTONbI pEIICHUS YPAaBHCHUA W
HEpaBeHCTB. PernieHue ypaBHEHUN M HEPABEHCTB, COJECPIKALIUX IMEPEMEHHYIO
10J] 3HAKOM MOJYJIS.

Cucrempl TOKa3aTENbHBIX, JIOTAPUPMUYECKUX U UPPANUOHATHHBIX
ypaBHeHH. CHUCTEMBI NMOKA3aTENbHBIX, JOTapU(OMUUYECKUX U UPPALMOHATBHBIX
HEPABEHCTB.

B3aumuo oOpathabie pynkiuu. ['paguku B3auMHO 0OpaTHBIX GYyHKIUH.

YpaBHEHUS, CUCTEMBI YPABHEHUH C IapaMETPOM.

@opmyna bunoma Heiomona. Pewenue ypasuenuu cmeneHu evlue 2
cneyuanvuvlx 6udos. Teopema Buema, meopema be3y. I[lpusooumvie u
Henpugooumvle mMHo2ounenvl. OcnosHas meopema anceopvl. CummempuiecKue
MHOo20unenbl. [lenoyuciennvle u yeno3Haunvle MHO20UIeHblL.

Jluogpanmoswr ypasnenus. llennvie Opoou. Teopema Depma o cymme
K68a0pamos.

Cymmul u psadbl, MemoOobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCTU.

Teopembl 0 npubauNCEHUU OEtiCMBUMENbHBIX YUCE] PAYUOHATbHBIMU.

MHnoowcecmea na KoopOuUHamHoOU NIOCKOCMU.

Hepasencmeo Kowu—bynakosckoeo, HepageHcmeo HUencena,
HEepageHcmea 0 CPeoOHUX.

[Tonsitue npenena ¢yHkuuu B TOuke. [lomamue npedena ynkyuu 6
beckoneunocmu. Acumnmomsl epaguxa @ynkyuu. Cpasuerue OeCKOHEYHO
manvix u 6ecxoneuno oOoavwux. HenpepwsiBHOCTH QyHKIMH. Ceoticmea
HenpepvléHblx ynkyuti. Teopema Beliepuwmpacca.

Huddepenumpyemocts ¢Gynkuuu. [IpousBoanas QyHKIMU B TOUKE.
Kacarenbnas x rpaduxy Qyskiuu. ['eomeTpuueckuil M (U3MUECKHI CMBICT
npou3BOHON.  [Ipumenenue  npouzsoonou 6  ¢usuxe. IlpousBogHBIC
anemeHTapHbIX Qynkimit. [IpaBmia muddepennupoBanus.

Bropas npousBoHasi, €€ reOMeTpHUECKUi U GU3NYECKUIN CMBICI.

Toukn »skcTpemyma (MakcuMymMa W MHHMMyMa). FccienoBaHue
AJIEMEHTAPHBIX (PYHKIMM HA TOYKU AKCTpeMyMma, HauOOJbIIee U HAaUMEHbIIIEE
3HAUYEHHE C TOMOIIbIO NPOU3BOAHOM. [locmpoenue epagukos @yukyui c
HOMOWbIO NPOU3800HbLIX. [lpumenenue npouzBOOHOU Npu peuleHuu 3a0ad.
Haxoorcoenue sxkcmpemymos ¢hynkyuii HeCKONbKUX nepemeHHbIX.

[TepBooOpa3zHasl. Heompenenennsii  uHTETpAl. [TepBooOpa3zHbIe
aneMeHTapHbIX GyHKOuA. Ilnomane KpuBoiauHEWHOW Tpanenuu. Dopmyra
Hprorona-Jleiionuna. OnpeaeneHHbll  UHTETpal. Bwiuucienue niaowaoet
NIIOCKUX hucyp u 00beMo8 mejl 8paujerusi ¢ NOMOWbIO UHMe2Pad.

Memoow pewenus yHKYUOHANbHBIX YPAGHEHULL U HEPABEHCMNE.

I'eomerpus
[loBTrOopenue. Pemenue 3agady ¢ HMCHOJIB30BAHMEM CBOWCTB (Uryp Ha
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IJI0CKOCTH. Pelienne 3a1au Ha 10Ka3aTeNbCTBO U MMOCTPOCHUE KOHTPIIPUMEPOB.
[IpumeHeHue mpocTEMIIMX JIOTUYECKHX IpaBuwil. Pemenue 3amad  C
VCIIOJIb30BAHUEM TEOPEM O TPEYTrOJIbHUKAX, COOTHOLIEHUN B MPSIMOYTOJIbHBIX
TPEYroJIbHUKaX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTroJbHUKaMU. Perenue 3amad ¢
UCIIOJIb30BaHUEM (DAaKTOB, CBSI3AHHBIX C OKPYXKHOCTSMHU. PereHue 3amad Ha
U3MEPEHUs Ha IJIOCKOCTH, BBIUMCIEHUS JUIMH U IUomanen. Pewenue 3adau ¢
HOMOWbIO 6EKMOPOE U KOOPOUHAM.

Harnsnnasa crepeomerpus. Ilpusma, napawienenunesn, nUpamMuia,
TETpa’ap.

OCHOBHBIE  TIOHATHSI TE€OMETPUU B  IPOCTPAHCTBE.  AKCHOMBI
CTEPEOMETPHUH U CIIEJICTBUS U3 HUX. [IoHAamue 06 akxcuomamuyeckom memooe.

Teopema  Menenass ona  mempas’opa. lloctpoeHue  cedyeHUM
MHOTOTPAaHHUKOB ~ METOAOM  clieoB.  LleHTpanbHOE  NPOEKTHPOBAHHUE.
[TocTpoeHue ceyeHnii MHOTOTPAHHUKOB METOJ0M MPOCKITUU.

CkpemuBaronuecs NOpsIMbIE B TMPOCTPAHCTBE. YTOJd MEXKAY HHUMH.
Memoowi naxoorcoenuss paccmoanuti Mexicoy CKpeuwusaouuMucs NPAMbLMU.

TeopeMbl 0 MapayIEIbHOCTH NPSMBIX U IUIOCKOCTEW B ITPOCTPAHCTBE.
[lapannensHoe TpPOEKTUpPOBaHHE M HU300paxeHue ¢uryp. I eomempuueckue
mecma mouex 8 NpoCmpaHcmee.

[lepieHIUKYISPHOCT  OPSIMOM M IUIOCKOCTH.  OpTOroHaNbHOE
npoektupoBanue. HakimonHble U mpoekuuu. Teopema o Tpex NMepIeHIUKYIISIPax.

Buowi  mempasopos. Opmoyenmpuueckuii mempas’op, KAapKACHbILL
mempa’op, pasHocpaHuslil mempal’op. lIpamoyzonvusiti mempas’op. Meduanwi
u bumeouarvl mempas’aopa.

Jlocmpausanue mempasopa 0o napaiienrenuneoa.

Paccrosinusg mexnay ¢urypamu B mpoctpancTBe. OOmuii neprneHauKyisp
JIBYX CKPEUIMBAOLINXCS MPSMBbIX.

Yrnel B mpoctpancTBe. llepneHauKymsipHble TMUIOCKOCTH. [l1owaos
opmozonanvhou npoexyuu. Ilepnenouxynsapuoe ceuenue npuzmvl. Tpexepannulil
u mHozocpauuwlii  yeon. (Ceolicmea NAOCKUX Y2108 MHO202PAHHO20 Yaid.
Ceoticmeéa naockux u O0Y2PaHHbIX Y2l08 mpexepanHo2o yaia. Teopemul
KOCUHYCO8 U CUHYCO8 OJisl MPexespaHHozo yaid.

Buabsl MHoOrorpaHHukoB. Pazeepmku mHo2ocpannuxa. Kpamuaiiwiue
nymu Ha NOGEPXHOCMU MHO202PAHHUKA.

Teopema Ounepa. IlpaBuibHbIE MHOTIOTPAaHHUKU. /J[goticmeennocmb
NPABUILHBIX MHO202PDAHHUKOS.

[Tpusma. [Tapannenenunesn. CaoiicTBa napajuieNenuIea.
[IpssmoyromnbHbIN napasuienenunes. HakioHHbIE TPU3MBL.

[Tupamupa. Buasl nupamug. OJIEMEHThl TPABWIBHONW MUPaMUJIBI.
[lupamuael ¢ paBHOHAKIOHEHHBIMH peOpaMyd W TPaHSIMHU, WX OCHOBHBIC
CBONCTBA.

[Imomaau noBEpXHOCTEN MHOTOIPAHHUKOB.

Tena BpaieHus:: HWIMHAP, KOHYC, map u cdepa. CedeHUs MIWIMHAPA,
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KoHyca u mapa. [1lapoBoii cerMeHT, IapoBOM CJIOH, IITAPOBOM CEKTOP (KOHYC).

VYceueHHas nupaMua U yCEYEHHbIN KOHYC.

Onemenmul chepuneckoii ceomempuu. Konuueckue ceverus.

KacarenbHbpie mpsMble U IIOCKOCTH. BricanHbie W omucaHHbe CEpHI.
Kacarowuecs cgepvi. Kombunayuu men epawjenus.

Bektopel u koopaumHatel. CymMMa BEKTOPOB, YMHOXEHHUE BEKTOpa Ha
YUCII0. Yo Mexay BekTopaMu. CKaJasipHOE MPOU3BEACHUE.

VYpaBHenune 1iockoctu. Dopmysia  pacCTOSAHUS MEXIAY TOYKAMU.
VYpaBuenue cdepol. Dopmyna paccmosnus om moyku 0o niockocmu. Cnocobwl
3a0aHus npAMOU YpasHeHUIMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWBIO 8EKMOPO8 U
MemoooM KOOpOUHam. IneMenmbl 2eoMempuu Macc.

[Tonsitue o6bema. OObEMbl MHOTOTPAaHHUKOB. OOBEMBI TENl BpAILECHUS.
Axcuombl obvema. Buvisoo  gopmyn 00beM08  NPAMOY20J1bHO2O
napainenenunedd, npusmvl U nUpamuovl. Popmynsl Ol HAXOHCOEHUsT 00vema
mempasopa. Teopemvl 06 omuoweHUsX 06vLEMOS.

Ipunooicenus unmezpana K 6bluUCIEHUIO 00BEMOB U NOBEPXHOCTEU Mell
spawenus. Ilowaov cgepuueckoeo nosaca. Obvem waposoco  Clos.
lIpumenenue 0b6vemos npu peutenuu 3a0au.

[Tnomans cdepsl.

Pazeepmka yununopa u rxomyca. Ilnomaas MOBEPXHOCTH LMIMHIpA U
KOHYyca.

KomOuHaimu MHOTOTpaHHUKOB U TEJT BpallleHUs.

[Togobue B mpoctpancTBe. OTHOIIEHHE O0BEMOB M IUIONIAJEH
MOBEPXHOCTEHN MOAO0HBIX UTYP.

leudicenuss 6  nmpocmpancmee:  NApaLIeNbHblll  NEPEHOC,  CUMMEmpus
OMHOCUMENLHO NJIOCKOCMU, YEHMPATbHAS. CUMMEMPUs,, NOBOPONT OMHOCUMETbHO
NPAMOIL.

IIpeobpazosanue noooodus, comomemus. Pewenue 3aoau na niockocmu ¢
UCNONIL308AHUEM CIEPEOMEMPUUECKUX MEMOOO08.

BeposiTHOCTh M cTaTUCTHKA, JIOTHKA, Teopus rpadoB U KOMOMHATOPUKA

[ToBropenue. Ncnonb3oBanue TabIWIl U JUarpaMm JUisl MPEICTaBICHUS
JNaHHbIX. PelieHue 3agay Ha NPUMEHEHUE OIUCATEIbHBIX XapaKTEPUCTUK
YUCJIOBBIX HAOOPOB: CpEIHUX, HAWOOJIBIIIETO W HAUMEHBIIEr0 3HAYCHUS,
pa3maxa, IHUCHEPCUM M CTaHAAPTHOTO OTKJIOHEHHUS. BBIYMCIEHHE YacTOT H
BEpOSITHOCTEW  COOBITHI.  BbrunciieHne BEpoOATHOCTEH B ONBITaxX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU UCXOJAMH. Hcnonb3oBaHue
KOMOMHATOpUKH. BbIunciIeHME BEPOATHOCTEH  HE3aBHCHUMBIX  COOBITHIA.
Ucnonp3zoBanne ¢GoOpMyabl CIOKEHHS BEpPOSTHOCTEH, auarpamm OJidnepa,
JiepeBa BeposaTHoCTeH, hopmyisl beprym.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu 6epoamHocmen.

VYcnoBHast BeposATHOCTD. [IpaBuno ymHOkeHus BepostHocTen. Dopmyna

16



noJiHou BepositHocTu. @opmyna balieca.

JluckpeTHble clly4yailHble BEIWYMHBI M pacnpenesieHus. CoBMECTHbIE
pacnipeneneHusa. PacnpeneneHue CyMMmbl W MPOU3BEACHUS HE3aBUCHUMBIX
CIIy4alHbIX BEJIWYMH. MaTeMaTHYEeCKOE OXHUJIAHWUE W JHUCIEPCUs CIy4YaluHOH
BEJIMYMHBI. MaTeMaThuueckoe OXKHUJIAaHWE€ W JUCIEePCHUS] CYMMBI CIy4ailHbIX
BEJIMYHH.

bunapnas  ciayuailHas ~— BeNWYMHA,  pacnpencicHue  bepHyIuu.
I'eomerpuyeckoe pacnpeneneHue. bUHOMUANbHOE paclpeAesieHue M €ro
CBOMCTBA. [ unepeeomempuueckoe pacnpeoenenue u e2o c8olUCmaa.

HenpepeiBHbIE  ciny4aliHble  BEJIUYUHBL.  [IJOTHOCTE  BEPOSITHOCTH.
OyHKIM pacupeneneHus. PABHOMEpHOe pacrpe/iesieHue.

llokazamenvroe pacnpedeneHue, e20 napamempeol.

Pacnpeoenenue  Ilyaccona u eco  npumenenue. HopmanbHOe
pacupenenenue. Oynkuus Jlamaca. IlapameTpsl HOpManbHOrO pacipeaeIeHus.
[Ipumepbl  cilydyallHBIX BEJIWYMH, MOJYMHEHHBIX HOPMAJIBHOMY 3aKOHY
(MOTPEIIHOCT, M3MEpPEHUN, POCT 4deloBeKa). [lenmpanvHas npedenvHas
meopema.

Hepasencmeo Yebwiwesa. Teopema Hedviwesa u meopema Bepuynnu.
3axon 6onvuiux ducen. Bvibopounvlii memoo uzmepeHnus eepoamuocmeiu. Ponv
3aKOHA OONILUIUX HUCeTl 8 HAYKe, npupooe u obujecmae.

KoBapuanus nByx cnydailHeix BenuuuH. [loHstue o koadduiuente
koppessiiiud. CoBMECTHbIE  HAOMIOACHUS  JIBYX  CIyYallHBIX  BEJIMYMH.
Bvibopounuiii koagpuyuenm xoppenayuu. Jlunetnasn peepeccus.

Cmamucmuueckas eunomesza. Cmamucmuxa Kpumepusi U ee Ypo8eHb
sHauumocmu. [Iposepka npocmetiwux eunomes. IMnupuieckue pacnpeoeieHus
U UX C8A3b C meopemuyeckumu pacnpeoeieHuamu. Paneosas xoppensayus.

Ilocmpoenue  coomeemcmeuu. Hnvekmusuvie U  CIOpbEKMUBHbLE
coomeemcmeusa. buexkyuu. [luckpemnasa nenpepvienocmo. [Ipunyun /[upuxie.

Kooupoesanue. /leouunas 3anuce.

Ocnoeuvie nowamus meopuu 2pagos. J[lepegvs. Jleouunoe Oepeso.
Cesasnocms. Komnouwenmor ceasnocmu. Ilymu wna epaghe. Oiineposvl u
I '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 IK1.2, [IK1.3
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
IIpakmuuecxoe 3ansamue No3 HEL2, TIRLS
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 TK1.2, TIK1.3
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 TK1.2, TIK1.3
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 TK1.2, TIK1.3
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 IK1.2, IK1,3
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

56

Cooepoicanue yuebHnoeco mamepuana

7.1

Tpuronomerpruyeckne PyHKIUU IPOU3BOJIBHOIO yTIila, YACTA.

Panuannas u rpagycHas Mepa yria

IIpakmuueckoe 3anamue Ne2 |

7.2

OcHOBHBIC TPUTOHOMCTPHUYICCKHNUC TOKIACCTBA.

llpakmuuecxoe 3anamue No22

7.3

@opmyJibl NPUBEICHUS

llpakmuueckoe 3ansmue No23

IIpakmuueckoe 3anamue No24

IIpakmuueckoe 3ansamue No24

7.4

CuHyc, KOCUHYC, TAHT€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB

IIpakmuueckoe 3anamue No25

7.5

Cunyc, KOCUHYC ¥ TaHT€HC JBOMHOTO yTJIa.

llpakmuueckoe 3ansmue Ne26

Illpakmuueckoe 3ansmue Noe26

7.6

DopMYyJIbI IOJOBUHHOTO YTJIA

IIpaxmuueckoe 3ansmue No26

7.7

Tpuronomerpuyeckue PyHKIIMHU, MX CBONCTBA U TpaduKu

10

Ilpaxkmuueckoe 3ansmue No27

llpaxmuueckoe 3ansmue No28

7.8

OOpaTHbIe TPUTOHOMETpUYECKUE HYHKIIMU

7.9

[Ipocrenme TPUrOoHOMETPUIECKHUE YPABHEHHUS

IIpaxmuueckoe 3ansmue Ne29

lIpakmuuecxoe 3anamue No29

7.10

[Ipocreiiimne TPUroHOMETPUIECKHE HEPABEHCTBA

llpakmuueckoe 3anusmue Ne3()

7.11

Cnioco0blI pellieHus] TPUTOHOMETPUUYECKUX YPAaBHEHU N

IIpakmuueckoe 3ansamue No3 |

OK 1, OK2, OK3, OK4
MK1.2, TK1.3
JIPO6, JIPO7, JIPS
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7.12 CucTtemMbl TPUTOHOMETPUYECKUX YPAaBHEHUI 4
IIpaxmuueckoe 3anamue Ne32
IIpakmuueckoe 3ansamue Ne32
7.13 KonTponbsHas padora Ne7 «OCHOBBI TPUTOHOMETPHH. 2
Tpuronomerpuueckue GyHKIIAN»
Pa3nen 8 MHOrorpaHHUKH U TeJia BpalleHUs 35
Cooeporcanue yuebno2o mamepuana OK 1, OK2, OK3, OK5
8.1 Bepimunsl, pebpa, TpaHu MHOTOTPaHHHUKA 2
Ipaxmuueckoe sanamue Ne33 I1K1.2, I1K1.3
8.2 [Ipu3ma, ee cocraBusromue, ceueHue. Ilpsmas u npaBunbHas 2
MIPU3MBI JIP06, JIPO7, JIPO8
IIpakmuueckoe 3ansamue No34
8.3 [Tapannenenunen, ky0. Ceuenue KyOa, napauienenuneaa 2
IIpakmuueckoe 3anamue Ne35
IIpaxmuueckoe 3ansmue No36
8.4 [Inpamuna, ee cocrasistomue, ceuenue. [IpaBunbpHas nupamMuaa. 2
YcedyeHHas nupamuia
IIpakmuueckoe 3ansmue Ne37
8.5 BbokoBas 1 1osHas MOBEPXHOCTh MPU3MBI, TUPAMHUJIBI 2
IIpakmuuyeckoe 3anamue Ne38
8.6 IIpaBubHBIE MHOTOTPAHHUKH, UX CBOKCTBA 6
8.7 Humuaap, ero cocrapisonie. CeuyeHne MUInHApa 4
IIpakmuueckoe 3ansamue No39
8.8 Konyc, ero cocrapnstoniye. CeyeHne KOHyca 2
IIpaxmuueckoe 3ansamue No4()
8.9 YcedeHHbli koHyC. CeueHrne yCeueHHOTo KOHyca 2
8.10 [Tap u cdepa, UX ceUECHHS. 3
IIpakmuueckoe 3ansamue No4 |
8.11 [Tonsatue 06 o6beme Tenna. OTHOIIEHHE 00bEMOB MOI00HBIX TEJ 2
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8.12 O6bemMbl MHOTOTPaHHUKOB. OO0bEeMbI ITMIIMHJIPA U KOHYCa 2
8.13 [Tnomaan moBepxHOCTEHW MUIMHAPA U KoHyca. O0beM mapa, 2
IJI0IIATh ChEphI
IIpakxmuueckoe 3anamue No4?2
IIpakmuueckoe 3ansamue No4?2
8.14 KontponbsHas pabota « MHOTOIpaHHUKH U TEJIa BPAILICHUS 2
Paznen 9 IlpousBogHas GpyHKIUH, ee IPUMEHECHHE 39
Cooepoicanue yuebHnoeo mamepuana
9.1 [lonsATHE O IIpenene nocIeI0BaTENIbHOCTH. [[IMHa OKpyKHOCTH U 2 OK1, OK4
IJIOIA/Ib KPYyTra Kak MpeJesbl MOCIeI0BaTeIbHOCTEH
9.2 ITonsitue npousBoaHou. [Ipon3BoaHbIe YHKITHMA 4 IIK1.2, 1IK1.3
IIpakmuueckoe 3ansamue No43
9.3 ITpon3BOIHBIE CYMMBI, Pa3HOCTH 2 JIPOS, JIP09, JIP13
IIpakmuueckoe 3anamue No44
9.4 [Ipon3BOIHBIE POU3BEAECHUSI, YACTHOTO 3
IIpakmuueckoe 3anamue No45
9.5 [IpousBoanble TpUroHomeTpuyeckux pynkuuid. [IponsBognas 4
CJIO’)KHOU (DYHKIIUU
Ilpaxmuueckoe 3ansmue No46
IIpakmuueckoe 3anamue Noe46
9.6 [Tonsitue o HenpepbIBHOCTU (HyHKIMKA. MeTo MHTEpBaJIOB 2
9.7 ['eoMeTpHUYECKHI CMBICI ITPOU3BOAHOU 2
IIpakxmuuecxoe 3ansamue Ned7
9.8 YpaBHeHUE KacaTebHOM K rpaduKy QyHKIIUH 3
IIpaxmuueckoe 3ansmue No48
IIpakmuueckoe 3anamue No48
9.9 Du3NYECKU CMBICI IEPBOM U BTOPOIl MPOU3BOJHOM 2
9.10 MoHoTOHHOCTHh PYHKITUU. TOYKH SKCTPEMYMBI 4

Illpaxmuueckoe 3anusmue No49
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9.11 HccnenoBanne QyHKIUN U HocTpoeHne rpadikoB 5
Ilpaxmuuecxoe 3ansamue Ne5()
IIpakmuueckoe 3ansamue Ne5()
9.12 ['paduku 1poOHO-TMHEUHBIX DYHKITUN 2
9.13 Haubombiiee u HauMeHbllee 3Ha4eHUsT QYHKITUU 2
llpakmuuecxoe 3anamue No5 1
9.14 KonTponwshas pabora «IIpousBoaHas QyHKINH, €€ IPUMEHEHUE) 2
Pa3znes 10 IlepBooOpa3Has pyHKIMHU, ee TPUMEHEHHUE 19
Cooeporcanue yuebno2o mamepuaia
10.1 [TepBooOpa3nas pyukuu. [IpaBuina HaxoxaeHus 2 OK1, OK4
IepBOOOPA3HBIX
10.2 Haxoxaenus nepBooOpa3HbIx GyHKIIMU 3 1IK1.2, TIK1.3
llpakmuuecxoe 3anamue Ne52
IIpaxmuueckoe 3anamue Ne52 JIPOS, JIPO9, JIP13
10.3 [Inomans kpuBonuHerHou Tpaneunu. opmyna Herotona — 2
JleitoHMIIA
10.4 HeonpeneneHHublil HHTErpaj 2
IIpakmuueckoe 3ansamue No53
10.5 Onpenen€HHplil THTErpal 3
IIpakmuueckoe 3anamue No54
IIpakmuueckoe 3anamue No54
10.6 [Tonsatue 00 onpeeIeCHHOM UHTErpalie Kak Iionain 5
KPUBOJIMHEWHOMN Tpareuuu
IIpakmuueckoe 3ansamue No55
IIpakmuueckoe 3ansimue No35
10.7 KonTtponbshas pabora «IlepBoobpaznas GpyHkuuu, ee 2
MIPUMEHEHUEY
Pa3znes 11 J1eMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH 12
BEPOSITHOCTEM OK1, OK4

| Cooeporcanue yuebno2o mamepuaia
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11.1 OcCHOBHBIE MOHSATHS KOMOWHATOPUKHU 3 I1IK1.2, IIK1.3
11.2 CoObITHE, BEpOSITHOCTD COOBITHS 2
11.3 CnoxxeHue 1 YMHOXEHUE BEPOSITHOCTEH 2 JIPOS, JIPO7, JIP13
IIpakmuueckoe 3ansamue Ne56
IIpakmuueckoe 3ansamue No56
11.4 JliuckpeTHas ciaydaliHas BeJIMUMHA, 3aKOH €€ pacipeeIeHUs 3
IIpakmuuyeckoe 3anamue Ne57
11.5 KonTtponbHas paboTa «91eMeHTH KOMOWMHATOPUKH, CTATUCTUKHU 1 2
TEOPUHU BEPOSTHOCTEI
Pa3nen 12 YpaBHeHusI M HEPABEeHCTBA 20
Cooeporcanue yuebno2o mamepuaia OK1, OK2, OK3, OK5
12.1 PaBHOCWJIBHOCTh YPAaBHEHHUI U HEPABEHCTB 2
12.2 OO1ue MeTobl pellIeHUs] YpaBHEHUH 4 I1K1.2, TIK1.3
IIpaxmuueckoe 3ansamue No58
IIpakmuueckoe 3anamue No58 JIPO7, JIPO9, JIP10
12.3 ['paduyeckuii MeTo pellieHusl ypaBHEHUN 4
IIpakmuueckoe 3ansamue No59
IIpaxmuueckoe 3ansmue Ne59
12.4 YpaBHEHUS ¥ HEPABEHCTBA C MOAYJIEM 3
IIpaxmuuecxoe 3anamue Ne6()
12.5 YpaBHEHHS M HEPABECHCTBA C apaMeTpaMu 2
12.6 Cuctembl ypaBHEHUN U HEPABEHCTB, peliacMble rpaduuecku 3
IIpakmuueckoe 3ansamue No6 |
12.7 KontponbHas paboTa «YpaBHEHUS U HEPABECHCTBA 2
Pa3znea 13 IloBTOpenne 31
Cooepoicanue yuebHnoeo mamepuana OK1, OK2, OK3, OK4
13.1 CreneHu u KOpHU 3
IIpaxmuuecxoe 3anamue No62 IIK1.2, TIK1.3
13.2 [Toka3zaTenbHbIC YPABHEHUSI 1 HEPABECHCTB 4
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IIpakmuueckoe 3anamue No63

13.3 JlorapudbmMuueckne ypaBHEHHUS 1 HEPABEHCTBA 4
IIpakmuueckoe 3anamue No64

13.4 TpUrOHOMETPUYECKHE YPABHEHHUS Y HEPABEHCTBA S
IIpakmuueckoe 3ansamue No63

13.5 IIpor3BOIHAS U €€ IPUMEHEHUE. 7
IIpakmuuyeckoe 3anamue Ne66

13.6 ITepBooOpa3Has 8

13.7 I9K3AMEH 2
Hroro 282

JIPOS, JIP09, JIP13
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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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