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PabGouass mporpamma y4eOHON nucuuiuinHbl «MaTtemaTnkay pa3paboTaHa Ha
OCHOBE (penepanbHOr0 TOCYJapCTBEHHOTO OOpa30BaTeNbHOTO CTaHAApPTa CPEIHErO
npodeccuonansHoro oopazopanus (ganee — ®I'OC CIIO) no cneuuansroctu 10.02.04
«ObecnieueHre MHPOPMAITMOHHON O€30MACHOCTH TEIIEKOMMYHUKAITMOHHBIX CHCTEM.

Pa3paboTunku:

MomkoBa A.B. crapmmii mnpemogaBarens kKadeapbl Yder u  HWHGOPMAIMOHHBIE
TexHoJiornn B OnzHece Jlumenkoro ¢hunmana OUHyHUBEPCUTETA.

PabGouass mporpamma y4ueOHOW AMCHMIUIMHBI pPAacCMOTPEHAa U PEKOMEHJIOBaHA K
YTBEPKJICHUIO Ha 3ace/jaHuu Kadeapsl YueT u uHPOpMallMOHHbIE TEXHOJIOTHH B OM3HECe
Jlunenkoro ¢punuana GunyHuBepcUuTera.

ITpoTtokon ot 27.08.2025 . Nel

3aBenyromuii kadeapoun
VY4yeT u uHPOpMaIIMOHHBIE TEXHOJIOTHH B OU3HECE H.C. Mopo3zoBa
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITIPOI'PAMMBI JTUCIUILIAHBI

1.1 MecTo AUCHHUIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl:

VYuebnas aucrumuimHa OIIIL11 MatemaTtuka sBisieTcs yriyOJeHHBIM (TPO(UIBHBIM)
peaMeToM o0111e00pa30BaTeIbHOM OArOTOBKY 00pa30BaTeIbHOM IPOrpaMMbl B COOTBETCTBHH C
dI'OC 1o
TEJIEKOMMYHUKAIIUOHHBIX CUCTEM.
1.2 Ilnanupyemble pe3yabTaThl 0CBOEHUS THCHMILINHBI:

B pamkax nmporpamMmsl y4eOHON TUCHMITIIMHBI 00YyYaIOIIMMUCS OCBAaUBAIOTCS YMEHUS U 3HAHMUS:

CIICOHUaJIbHOCTH

10.02.04 OGecneuenue wuHGOPMANMOHHONW O€30MaCHOCTH

OBiagenue YHUBEPCAIbHBIMU
y4eOHBIMU HO3HaBaTEJIbLHBIMU
NEUCTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE JCHCTBUS:
- CaMoCTOSTEeNbHO (QOpPMYyITUPOBATH
" aKTyaJIU3UPOBaATh
mpobiemMy, paccMaTpuBaTh €€
BCECTOPOHHE;
- yCTaHABIUBATh CYIIECTBEHHBIH
MPU3HAK  WJIM  OCHOBAHUS  JJIA
CpaBHEHHS, KIaccupuKauu u
0000IICHHS;
- ONpEeNeNsTh e AeSTEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKEHHUS;
- BBISIBIIATH 3aKOHOMEPHOCTH W
MPOTUBOPEUYUST B PaccMaTPUBAEMBIX
SIBJICHUSX
- BHOCHUTh KOPPEKTUBBI B
NeSTEeTLHOCTD, OIICHUBATH
COOTBETCTBUE pE3YyJbTATOB LIEJISAM,
OIICHUBAaTh  PHUCKA  TOCIIEJICTBUN
JESTENIbHOCTH;
- pa3BHBaTh KpEaTHMBHOE MBIIICHUE
MIPH PEIICHUN KU3HEHHBIX TPOOIEM
0) 0a30BBIE  HMCCIIENOBATEILCKHUE
JEUCTBUSL:
- BJIQ/IETh HaBbIKaMH Yy4yeOHO-
HCCIEA0BATEIILCKOM M IIPOEKTHOU
JeSITeNIbHOCTH, HaBbIKaMU

Oo6mme Inanupyembie pe3yjbTaThl 00yYeHHsI

KOMIIETCHIMH Oomme JucuunjJuHapHbIe

OK 01 B vactu Tpy10BOro BOCIIUTaHUS: -BJIAIETh METOAAMH  JIOKA3aTENbCTB,
Briorpath - TOTOBHOCTb K TPYAY, OCO3HAHWE | alrOPUTMAMHU DEIICHHs 3a1ad; yMCHHE
CIIOCOOBI [IEHHOCTH MacTepPCTBa, TPY0a00Ke; | GOpMYIHPOBATH OMPEACICHHS, aKCHOMBI
peLIeH s 33024 | - TOTOBHOCTh K AKTHUBHOH | M TEOPEMBI, IPUMEHATh MX, IPOBOIHUTH
po(heCCHOHANb | IEATEILHOCTH TEXHOJIOTMYECKOM M | JOKa3aTelbHbIC PACCYKICHHUS B XOJE
HOM COLIMAJILHOM HAIpaBICHHOCTH, | PELIEHHUs 3a/ay;

eATeNIbHOCTH | CIOCOOHOCTh WHULIMUPOBATD, | - YMETb OIEPUPOBATh IOHATUAMM:
[PUMEHHUTEIRHO| IJIAHUPOBaTh M CAMOCTOSATENBHO | CTEMEHb  4YMCiIa, JiorapudM  YHCIa;
K BBITIOJIHATH TaKYIO JACATCIIBHOCTD, yMeHI/Ie BBITIOJIHATH BBIYNCIICHUC
pa3IMYHBIM - HMHTEpeC K pa3lu4HbIM cdepaMm | 3HAYCHHI u npeodpa3oBaHus
KOHTEKCTam npodeccCHOHATEHOM JIeATEIIEHOCTH, BBIPAXKECHUI co CTETICHSIMH 31

sorapudmamu, mpeodpa3zoBaHus APOOHO-
paIMOHATIBHBIX BRIPAKEHHH;,
- YMETh ONEPUPOBATH MOHATHIMHU:

panroOHAIbHBIC, HppaluOHAJILHEIC,
IIOKa3aTeNbHbIE, CTETICHHBIE,
jorapudmuueckue,

TPUTOHOMETPUUYECKUE  YpaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- yMeThb ONEepUpOBaTh MOHATUSAMHU:
¢byHKIUsA,  HempepblBHas  (QyHKUUSA,
IPOM3BOJIHAS, nepBooOpasHas,
OTpENEeNICHHBI  WHTETpal,  yMEHHE
HaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIWH,  WCTMONB3Yys  CIIPaBOYHEIC
MaTepHalibl; UCCIIE0BATh B MPOCTEHIINX
ciydasx (QYHKIMM Ha MOHOTOHHOCTb,
HAXOJUTh HaWOOJbIINE W HAMMEHBIINE
3HaYeHUs (QYHKIHHA; CTPOUTH Tpaduku
MHOT'OYJICHOB c UCTOJIb30BAHUEM
anmapata MaTeMaTH4YecKOro aHajau3a;
IPUMEHSTH TPOU3BOIHYIO MIPU PELICHUU
3a7a4d Ha JBW)KEHUE; PEIIaTh MPAKTHKO-

OpPHEHTUPOBAHHbIE 3aJ1auu Ha
HauOOJbIINEe M HaUMEHBIINE 3HAYCHMS,
Ha HAXOXJCHUE IyTH, CKOPOCTH U
YCKOPEHHS;

- yMETh  ONEpPHPOBATh  IMOHATUSAMHU:
panroHanbHask QyHKIMS, IOKa3aTeabHas
byHKUM, CTENEHHAA ¢byHKIMA,
norapudmMmugeckas byHKIMS,
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paspernieHus npooem;
- BBIBIATH PUYUHHO-
CJICZICTBEHHBIC CBSI3H u
aKTyallu3UpOBaTh 3aJaudy, BbIIBUIaTh
THIIOTE3y €€ pELICHHs, HaXOIUThb
apryMeHTbl  JJIs  JI0Ka3aTelbCTBa
CBOMX YTBEPKICHU, 3a71aBaTh
napameTpsl U KPUTEPUU PELICHHUS;
- aHAJIM3UPOBATh MOJYYCHHbIE B
XOJIe pelIeHHUs 3a7addl pe3yiabTaThl,
KPUTHYECKH OLICHUBATh ux
JIOCTOBEPHOCTb, POTHO3UPOBATH
W3MEHEHHE B HOBBIX YCIIOBHSIX;
-- yMeThb TIEPEHOCUTHh 3HAHUSA B
MO3HABATENbHYI0O W MPAKTHYECKYIO
00J1aCTH )KU3HEACATCILHOCTH;
- YMETb UHTETPUPOBATH 3HAHUS W3
Pa3HBIX MMPEIMETHBIX 00JIACTEH;

- BbBIABHUI'ATH HOBBIC nacu,
npeajaratb OpUrnHaJIbHBIC IMOJAXObI
" PCHICHHA,

U CIIOCOOHOCTH MX HCIOJIB30BAaHUS B
O3HaBaTEJILHOMN " COIIAJIbHON
MPaKTUKE

TPUTOHOMETPHUYECKHE byHKIUY,
oOpatHble (YHKIIMHA, YMEHHE CTPOUTH
rpaduKu U3YYEHHBIX byHKINH,

UCTIONB30BaTh TpadUKu TPU H3YYCHUHU
IIPOLIECCOB M 3aBUCUMOCTEH, IIpH
pelieHHH 3a1a4 W3 JAPYTHX Y4eOHBIX
NpeJMETOB U 33/1a4 U3 pealibHOM JKU3HUY,
BbIpaXaTh (OpPMYJIaMH 3aBHCUMOCTH
MEX]y BEIMYHHAMU;

- YyMETh pelIaTh TEKCTOBBIC 3aJayu
pasHBIX THUMOB (B TOM 4YHCIIE Ha
MMPOUCHTHI, JOJHU U 4aCTHU, HA ABHUIKXCHUC,
paboTy, CTOMMOCTb TOBApOB H YCIYT,
HAJIOTH, 3a/1a41 U3 O0JIACTH yIpPaBJICHUSI
JUYHBIMH ¥ CEMEHHBIMU (PUHAHCAMH);
COCTaBJIATb  BBIPAXKCHUA, YpPaBHCHU,
HEPaBEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO
3aJjaud,  MCCIIEJOBaTh  IOJyYE€HHOE
pelicHue u OLICHUBATh
NpaBI0NOA00HOCTh PE3YIIbTATOB,;

- yMETh  ONEPUPOBATH  IOHATHUSIMHU:
cpenHee apuMETHYECKOe, MEIANaHa,
HauOoJIbIllce ¥ HAaUMCHbIICE 3HAYCHUS,

pa3max, qucriepeus, CTaHJapTHOE
OTKJIOHEHHE YHUCIIOBOrO Habopa; yMeHue
U3BJIEKATh, UHTEPIIPETUPOBATD

uHpOpMalLIMIO,  TPEJICTaBIEHHYI0 B
TabNMUIaX, HAa JIUarpaMMax, rpadukax,
OTPaKAIOIIYI0  CBOMCTBa  pealbHBIX
NPOIECCOB W SIBJICHHUI; TPEICTABIATH
WH(OPMAIIMIO C TOMOIIBI0 TabNuIl U
JiarpaMM; UCCIIEIOBATh CTATHCTUYECKHE
JTaHHbIE, B TOM YHCJI€ C NPHUMEHEHHEM
rpadMUecKuX METOJOB M D3JIEKTPOHHBIX
CpPEICTB;

- YMETh  ONEPHPOBATH  IMOHATHSIMU:
CIIlydaiiHBIN OIIBIT U ClTy4yaifHOe coObITHE,
BEPOATHOCTh  CIy4allHOTO  COOBITHS;
YMEHUE BBIUUCIATH BEPOATHOCTH C
MCTIOJIb30BaHUEM TPAQHUECKIX METO/IOB;
OPUMEHATh  (OPMYJIBl  CIOXKEHUS H
YMHOKEHUSA BEPOSITHOCTEM,
KOMOWHATOpHBIE (PAKTHI U GOPMYIIBI IPU
pEIICHUH 3a/1a4; OIICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO
CIIyYaliHBIMH ~ BEIMYMHAMH;  YMEHHUE
MPUBOAUTH IPUMEPHI IPOSBICHHS 3aKOHA
OONIBIIMX YUCEl B HPUPOJHBIX MU
OOIIECTBEHHBIX SIBJICHUSX;

- YMETb ONEpUPOBaTh IMOHATUSAMU:

TOYKa, npsimas, MJIOCKOCTb,
MPOCTPAHCTBO,  ABYTPaHHBIA  yroul,
CKpELIMBAIOIINECS psIMbIE,




[apaJuIeIbHOCTD U NEPIEHUKYIIPHOCTh
NPSAMBIX M IUIOCKOCTEH, YIrOJd MEXIy
OpSIMBIMU, YroJdl MEXAY HpsIMOH u
IIJIOCKOCTBIO0, YTOJI MEXKY IIIOCKOCTSIMH,
paccTossHue OT TOYKH [0 IIJIOCKOCTH,
paccTostHue MEXIY PSIMBIMH,
paccTossHue  MEXAY  IUIOCKOCTSMU;
YMEHUE HCHOJb30BaTh IpU PELICHUU
3aJa4 HU3y4yeHHbIe (AKThl U TEOPEMBI
IUITAHUMETPUM;  YMEHHE  OLICHMBATh
pa3Mepbl 00BEKTOB OKPYIKAOLIEro MUPA;
- YMETb ONEPUPOBATH IOHATHIMMU:

MHOT'OT'PaHHUK, CeueHHe
MHOTOIPaHHHUKA, KyO0, Mapajuielenure,
npusMa, — IHpamMKna, burypa wu

MOBEPXHOCTh  BpalleHHs,  LWIHHID,
KOHyc, map, cdepa, ceueHUs (GUrypsbl
BpAllleHUs, IUIOCKOCTh, KacaroIasics
chepbl, IWIMHApPA, KOHYCA, ILJIONIAIh
MOBEPXHOCTH  THUPAMHUIBI,  MPHU3MBI,
KOHyCa, UWIMHIpA, IUIOMAaas chepsl,
o0BeM KyOa, IPSMOYTOJIBHOTO
napajuielienunea, MUpaMubl, IPU3MBI,
IIMHApA, KOHYyca, IIapa; yMEHHe

I/I306pa)KaTB MHOT'OTPpaHHUKH u
MOBEPXHOCTU BpallCHUA, UX CCUHCHHUA OT
pyKu, C IIOMOIIBIO YCPTECIKHBIX

WHCTPYMEHTOB M 3JEKTPOHHBIX CPEJICTB;
YMEHHE pAaclo3HaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHE PpacIO3HABaTh
NPaBUJIbHBIE MHOTOTPAHHUKHY;

YMEThb OTIePHUPOBATH TIOHSATHSIMH:
JBIDKEHUE B IPOCTPAHCTBE, I0/I00HBIE
burypsl B IpOCTpPaHCTBE; HCIIOJIL30BATh
OTHOLICHME IUIONIA/EN MOBEPXHOCTEN U
00beMOB MOJI00HBIX GUTYP MPU PELIEHUH
3aj1ad;

- YMETb BBEIUUCIATH TEOMETPHUIECKHE
BEIMYMHBI (AJIMHA, Yrojd, IUIOIIAMb,
o0neMm, Iouaib MOBEPXHOCTH),
UCTONB3ysl M3y4eHHble (OpMynsl U
METOJIBI;

- YMETh ONEpUPOBATh MOHATUSAMHU:
NpsIMOYTOJIbHAs CHUCTeMa KOOpIMHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOpJMHATBl  BEKTOpA, CKaJIIpPHOE
MPOM3BEACHUE, YTOJI MEXy BEKTOPaMH,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpA
Ha YHCJIO; HAXOAUTh C MOMOIIKIO
U3y4eHHBIX  (OpMYJI  KOOpPAMHATHI
CEpEeIUHbl OTpE3Ka, PACCTOSTHUE MEXKAY
JBYMsl TOUKaMH;

-yMETh BBIOMPATH TIOIX O ISIIITHIA




M3Y4YEHHBIN METOJ AJIS pellIeHUs 3a/1auH,
pacrno3HaBaTh MaTeMaTuyeckue (PaKThl U
MaTeMaTHUYECKUE MOJENIN B IPUPOIHBIX U
OOLIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
yYMEHHE MPUBOAUTH MIPUMEPBI
MaTeMaTUYECKUX OTKPBITUH POCCUICKON
Y MUPOBOM MaT€MaTHYECKOU HAyKH

OK 02.
lcronib30Bath
COBpPEMEHHBIE
CpezncTBa
MOVCKA, aHATTN34)]
17§
MHTEpIIPETALIH
MH(pOpMaIUY U
MH(GOPMAIIMOHH
bIC TEXHOJIOTUU
st
BBITTOJTHCHUS
3aj1aq
podeccuoHab
HO
esITebHOCTH

B o0nactu 1eHHOCTH HAY4YHOTO
MO3HAHUSL:

-cpOpPMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTHsI  HAaykKu U

0011eCTBEHHON MIPaKTHKH,
OCHOBAaHHOTO Ha JHAaIoOre KyJbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B IIOJUKYJIbTYPHOM
MUDE;

- COBEPIICHCTBOBAHUE S3BIKOBOH M
YUTATEJIbCKON KYJIBTYPBI KaK

cpeacrBa B3aHMOﬂeﬁCTBHH MCKAY
JIOAbMU U IMO3HAHUWA MHPA;

- OCO3HAaHHUC I CHHOCTH Haquoﬁ
ACATCIIBHOCTH, T'OTOBHOCTbB
OCYHICCTBJIATDH IIPOCKTHYIO n
HCCIICA0BATCIIBCKYIO JACATCIIBHOCTD
HUHAWBUAYAJIBHO U B I'PYIIIIC.

OBnanenue YHHUBEPCATbHBIMU
y4eOHBIMU M03HABATEIbHBIMU
JNEUCTBUSMMU:

B) pabota ¢ uHdopmanueii:

BIAJeTh  HABBIKAMH  TIOJYYCHHS
MH(pOPMAIMKM M3 UCTOYHMKOB pa3HbIX
THIIOB, CaMOCTOSITEITLHO
OCYLIECTBJIATh  IOWUCK, aHaJu3,
CHCTEMaTHU3allli0 M HHTEPIIPETALUI0
nHGOpPMAIIMK Pa3IMYHBIX BHUIOB U
¢bopM npencTaBieHus;

- CcO37aBaTh TEKCTHI B Pa3UYHBIX
dopmarax ¢ y4eTOM Ha3Ha4YCHUS
nHpOpMAINY | TIETICBOW ayIUTOPHH,
BbIOMpas ~ ONTUMalbHYlO  (opmy
MIPEJICTABIICHHS U BU3yaTH3allHu;

- OLIEHMBAaTh  JOCTOBEPHOCTb,
JETUTUMHOCTE ~ WH(pOpMAIUH,  ee
COOTBETCTBHE MPABOBBIM U MOPAIIbHO-
THYECKUM HOpMaM;

- UCIIOJIb30BaTh cpeacTaa
WH(pOPMaITMOHHBIX u
KOMMYHUKAI[HOHHBIX TEXHOJOTUH B
peleHIH KOTHUTHBHBIX,
KOMMYHHUKaTHBHBIX "
OpTaHU3aIMOHHBIX 3amad c
cO0JII0ICHHEM TpeOOBaHUI

- YMETb OIEpUpOBaThb  IMOHATUAMMU:
paroHaabHas QYHKIHS, TOKa3aTeIbHAs

byHKIWHS, CTETICHHAs byHKIHS,
JorapupmMuyuecKas byHKIWS,
TPUTOHOMETPHYECKHE byHKIUY,
oOpatHbie (YHKIMUA; YMEHHUE CTPOUTH
rpaduku M3YYEHHBIX byHKIHH,

UCTIONB30BaTh TpaduKu TPU H3YYCHUH
IIPOLIECCOB M 3aBUCUMOCTEH, IIpU
pelieHnH 3a1a4 W3 JAPYTHX Yy4eOHBIX
IIPEIMETOB U 3a/1a4 U3 peallbHON KU3HU;
BBIpaXaTh (OpPMYJIaMH 3aBHCHMOCTH
MEXy BEIIMYNHAMY,

- yYMETh OIEpUPOBaATh  IOHATHSAMU:

TO/IECTBO, TOK/IECTBEHHOE
npeoOpa3oBaHue, yYpaBHEHHUE,
HEpaBEHCTBO, CHUCTEMa YpPAaBHEHUH U
HCPAaBCHCTB, PaBHOCUJIBHOCTD
YpaBHEHHMH, HEPABEHCTB U  CUCTEM,
panuoHaIbHEIE, HppaluoOHaIbHEIE,
MOKa3aTelbHbIE, CTEIICHHBIE,
jorapudmuueckue,

TPUTOHOMETPUYECKHE ypaBHEHHS,

HEPaBEHCTBA M CHUCTEMBI;
- YMETh pellaTh YpaBHEHUS, HEPABEHCTBA
U CHUCTEMBl C TIOMOUIBIO PAa3ITHIHBIX
PUEMOB; pemarb ypaBHEHHS,
HEpaBEHCTBAa U CUCTEMBI C MapaMeTpoM;
MPUMEHSTh YPaBHEHHS, HEPABEHCTBA, UX
CHCTEMBI JIJISl peIIeHUs] MaTeMAaTHYECKUX
3a1ad M 3a/1a4 M3 pa3IMYHBIX oOjacTei
HAyKU U peaJIbHOM KHU3HU;

- yMmMeTb  CBOOOJHO  ONEpPUPOBATH
MOHATUSMU: JBIDKEHHE, MapasuleIbHbIN
MEPEeHOC, CUMMETPHSI Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHue MOM00Ms, TMOJ0OHBIS
(burypsl; yMeTh pacrio3HaBaTh PaBHbIE U
nofoOHbIe (QUTyphl, B TOM 4HCJIE B
pUpoJe, HCKYCCTBE,  ApXUTEKTYPE;
YMETb HCIOJb30BaTh T'€OMETPUYECKUE
OTHOIICHMS, HAXOJIUTh T€OMETPHUYECKUE
BEIMYUHBl (AJMHA, Yroj, IUIOIAMb,
00bEM) MPH PEUICHUU 33/1a4 U3 JPYTHX
Y4EOHBIX MpPEIMETOB U U3 peallbHOU
KHU3HH
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PrOHOMUKH, TEXHUKU OE30MaCHOCTH,
THTUCHBI, pecypcocOepexeHus,
MPABOBBIX M ITUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIQJICTh HAaBBIKAMHU PACIO3HABAHUS

u 3aIIUTHI uH(pOpMAaIHy,
MH(POPMAIIHOHHOM 0e30macHOCTH
JIMYHOCTH

OK 03.

[ [nanupoBaTh U
[peaT30BbIBATD
COOCTBEHHOE
npodeccuoHab
HOE U
ITITYHOCTHOE
pas3BUTHE,
MpeAPUHIMATE
TICKYIO

eI TEILHOCTD B
podeCCHOHANb
HoU cdepe,
MCTIOJIb30BATh
SHAHWS

10 MPaBOBOM U
(uHaHCOBOM
[PaMOTHOCTH B
[Pa3INIHBIX
PKI3HEHHBIX
CUTYaITUSIX

B obnactu 1yXOBHO-HPABCTBEHHOTO
BOCIIUTaHHUSL:

-- c(hOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HaHMS,
STUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTh OIICHUBATh CHUTYAIHIO
YU TIPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh Ha MOpaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHWE JMYHOTO BKJIaJga B
MOCTPOEHUE YCTOMUMBOTO OYAYIIETO;
- OTBETCTBEHHOE OTHOIICHHE K CBOUM
poautensaM U (WIM) APYTMM YICHAM
CEeMbH, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO IPUHATUSA LIEHHOCTEH
CEMEHHON >KM3HU B COOTBETCTBUM C
TpaauLusAMu Hapo1oB Poccny;
OBnanenue YHHUBEPCATbHBIMU
PerynIsTUBHBIMU JIEHCTBUSIMU:

a) caMOOpraHU3alus:

CaMOCTOSATCIIbBHO OCYHICCTBJIATH
TIO3HABATCIBbHYIO ACATCIIbHOCTD,
BBIABIIATDH HpO6J’I€MI)I, CTaBUTh U

(bopMyIHMpoBaTh COOCTBEHHBIE 3a/1aU1
B 00pa3oBaTeNbHON NEATEILHOCTH U
KU3HEHHBIX CUTYalUsIX;

- CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH
pemeHuss TpoOJeMBl  C  YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NPEANIOYTEHHI;

- JlaBaTh OLIEHKY HOBBIM
CUTYaIHIM; CIocoOCTBOBATH
(GOpMUPOBaHHIO U TPOSIBICHUIO
UIMPOKON  3pYAMIMH B  Pa3HbIX
obmacTsax 3HAHUH, MIOCTOSIHHO
MOBBIIIATH CBOW 00pa3oBaTENbHBIM U
KYJIbTYpHBIN YPOBEHB;

0) CaMOKOHTPOJTb:

UCIOJb30BaTh TPUEMBI  pedIieKcun
JUIS  OLUEHKHM CHUTyallud, BbIOOpa
BEPHOTO PELLECHMS;

- YMETb OLICHUBATh PUCKU U
CBOEBPEMEHHO IPUHUMATh PEIICHUs
10 UX CHUKEHHUIO;

B)  OMOIMOHAJIBHBIM  MHTEIJIEKT,

- yMETh
panuoHaIIbHbIE,
MIOKa3aTeNbHbIE,
JorapuMHuIecKue,
TPUTOHOMETPUYCCKHE  ypaBHEHUS W
HEPaBEHCTBA, X CUCTEMBI;

- yYMETh ONEPHUPOBATH  IMOHATUSIMHU:
MHOT'OTPaHHUK, CeucHHE
MHOTOTpaHHUKA, KyO, TMapajuieNenurie],
npusMa,  NUPaMUja, durypa u
MOBEPXHOCTh  BpANICHUS,  IWIHHID,
KoHyc, map, chepa, cedyeHus GUrypsl
BpAaIICHUS, IUIOCKOCTh,  KacaroIasics
chepbl, IMWIMHApPA, KOHYCA, ILJIONIAh
MOBEPXHOCTH  MHUPAMHIBI,  MPU3MBI,
KOHyCa, UWIMHIpA, IUIOMAaas chepsl,
00beM KyOa, HPSIMOYTOJIBHOTO
napajuiefienunena, TUpPaMuIbl, MTPU3MBL,
IUIMHApA, KOHYyca, Imapa; yMEHHe
n300paxarh MHOTOTPaHHUKHU
MOBEPXHOCTH BPAIICHUS, UX CCUCHUS OT
pyKH, C MTOMOIIBIO YEePTEKHBIX
HHCTPYMECHTOB " AIEKTPOHHBIX
CPEJICTB;

- YMeTh pAaclo3HaBaTb CHMMETPHUIO B
MPOCTPAHCTBE;, YMETh PACIO3HaBaTh
MPaBHJIbHBIE MHOTOTPaHHUKH;

- yMEThb OIEPHPOBATh  IOHATHAMHU:
NpsIMOYTOJIbHAsE CUCTeMa KOOPIMHAT,
KOOPTUHATHI TOYKH, BEKTOD,
KOOpJMHATHl  BEKTOPA, CKaJIIPHOE
MIPOU3BEACHUE, YTOJI MEXIYy BEKTOPAMH,
CyMMa BEKTOPOB, IPOU3BE/ICHHE BEKTOpa
Ha 4YHCJIO; HAXOJUTh C TIOMOIIBIO
U3YYCHHBIX  (opMyn  KOOPAMHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHHE MEXIY
JBYMsI TOUKaAMU

ONEpUPOBATh  NOHATHUIMU:
HppaLOHAJIbHBIE,
CTEIICHHBIE,
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MpEAIoIarar it
c(hOpMHUPOBAHHOCTH: BHYTPCHHEH
MOTHBAIUH, BKJIFOYAFOIIICH
CTPEMJICHHE K JOCTIKCHHMIO LEIU U
yCIexy, ONTUMHU3M, UHUIIMATUBHOCTD,
YMEHHE JE€HWCTBOBAThb, HCXOAS U3
CBOMX BO3MOKHOCTEI;

- DMIIATHH, BKJIFOYAIOIIEH
CIIOCOOHOCTH IIOHUMATh
SMOIMOHAIIBHOE COCTOSIHUE JIPYTHUX,
YUYUTBHIBATh €0 MPHU OCYIIECTBICHUN
KOMMYHHMKAIIMM,  CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAIBHBIX HaBBIKOB,
BKJIFOYAROIINX CIIOCOOHOCTH
BBICTPanBaTh OTHOIIEHUS C JAPYTUMH
JMOIbMH, 3a00THUTBCSA,  TPOSBIATH
UHTEPEC U pa3peatb KOHQIUKTbI

OK 04.
OddhexTrBHO
B3aHMOJIEICTBO
BaTh U padOTaTh
B KOJUICKTUBE U
KOMaH/IC

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOATCIIbHOCTH u
CaMOOIPCACICHUTIO,

- OBJIaACHHC HaBbIKaMH y‘IC6HO'

HCCIIEA0BATENIBCKOM, TPOEKTHOW H
COLIMAJIbHON JESTEIILHOCTH;
OBnanenue YHHMBEpCaAJTIbHBIMU

KOMMYHUKATUBHBIMU JEHCTBUAMM:

0) coBMecTHas e TEIIbHOCTb:

-  TOHMMaTh W  HCIOJb30BATh
MPEUMYIIECTBA KOMAaH/IHOU 51
WHIUBUAYAIbHON paboOTHI;

- IpUHUMATh LE€IU COBMECTHOMU
JESATEIIBHOCTH, OpraHHU30BbIBATh H
KOOpJAMHUPOBATh JEWUCTBUSA IO €€

JOCTWIKEHHMIO:  COCTaBIIATH  IUIAH
JNEUCTBUM, paclpenensaTb pojd C
Y4ETOM MHEHUH YYaCTHUKOB

00CYyX/1aTh pPEe3yJIbTaThl COBMECTHOU
paboTHI;

- KOOPJAMHHUPOBATh U BBINOIHATH
paboTy B  YCJIOBHSIX pPEaJbHOTO,
BHUPTYaJIbHOTO U KOMOHMHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBIISATh IO3UTUBHOE
CTpaTernyeckoe MoBeJeHHE B
Pa3IUYHBIX CUTYaLUAX, POSIBIIATD
TBOPYECTBO U BOOOpakeHue, ObITh
MHULMATUBHBIM. OBlIajieHUE
YHUBEPCATBLHBIMU PETYIISITUBHBIMU
JEACTBUSAMMU:

T') IPUHATHE Ce0s U APYTHX JFOCH:

- MIPUHUMATH MOTHUBBI u
apryMeHThl JIpyrux JIojell mpu
aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- yMeTb  ONEepUPOBaTh  TMOHATHIMU:
CIlydyaliHbI OIBIT W CllyyailHOe CcOObITHE,
BEPOATHOCTb CIIy4allHOTO COOBITHS; YMETh
BBIUHCIISITH BEPOSTHOCTD C MCIIOJIb30BaHUEM
rpaduIecKux METO/IOB; PUMEHSTH
(bopMyNIbl  CIOXKEHMS U YMHOXKCHUS
BEPOSTHOCTEW, KOMOMHATOPHbIE (PAKThl U
(bopMyIbl U pellIEHUH 3a/1a4; OLEHUBATH
BEPOSITHOCTH pearbHBIX COOBITHIA]
3HAKOMCTBO CO CIIy4alfHBIMU BEIMYHMHAMU;)
YMEHHE TPUBOAUTH NPUMEPHI TPOSBIICHIS]
3aKOHa OOJBIIMX YHUCENl B NPUPOAHBIX U
OOIIECTBCHHBIX SIBJIICHUSX;

- YMETh CBOOOJTHO OIIEepPUPOBATH
MOHSTUSIMU: CTETIEHD C LIEJIbIM MIOKa3aTeleM,
KOpPEHb HATypaJIbHOW CTEINEHH, CTENEHb
pallMOHAJIBHBIM TIOKA3aTeleM, CTeNeHb ¢
TEHICTBUTEIIBHBIM (BeIIeCTBEHHBIM )
rokaszareseM, JiorapudM ducia, CHHYC,
KOCHUHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

- YMEThb CBOOOJTHO OIIEPUPOBATH
MOHATUSIMH: Tpaduk (QYHKIHMH, OOpaTHas
byHKLIHSA, KOMIIO3ULUS (b yHKIMH,
THEWHAs byHKIHSA, KBaJ[paTHUIHAs]
(byHKLMs, cTeneHHas (QYHKIUS C LEeIbIM
[10Ka3aTeleM, TPUTOHOMETPHUYECKHE
(byHKIMH, 00paTHBIE TPUTOHOMETPUYECKHUE
byHKIMH, MTOKa3aTeNbHas )7
norapupmMuuecKas byHKUIMY; YMETH

cTpouTh Tpaduku (YHKIHH, BBITOJIHSTH
npeoOpa3oBaHus rpaguKoB (HyHKIIHIA;

- YMETh HCIIOh30BaTh Tpaduku (QyHKIUH
I M3y4eHUs MPOLIECCOB M 3aBUCUMOCTEH
[pU PEIICHUHU 3a1a4 U3 JPYTUX Y4eOHBIX

[IPEAMETOB M W3  PEAIBHOM  KU3HH]
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- MPU3HABATh CBOE IPABO U PABO
APYTUX JIFOJICH Ha OIMOKH; pa3BUBATh
CIOCOOHOCTh ~ MOHUMATh MHpP C
HO3UIIMH JPYTrOro YesIOBEKa

BbIpaXaTh  (opMyJamMH  3aBUCHMOCTH
MEK/1y BETUIMHAMU;

- CBOOOZHO OIEPUPOBATH TMOHSATHIMU:
YeTHOCTh  (YHKUIUHM,  HEPHOAMYHOCTH
(GyHKINK,  OTPaHMYCHHOCTb  (DYHKIIMH,
MOHOTOHHOCTh ~ (DYHKIIMH,  3KCTPEMYM
¢yHkuny, HauOoJbIlee W HAUMEHBIIEe

3HaYCHUS (PYHKIHUU HA TPOMEKYTKE; YMETh
[IPOBOAUTD HCCIIEI0OBaHNE (PYHKIINH;

- YMETh MCIOJIb30BaTh CBOMCTBA U Irpaduki
GYHKOMA )19 pelieHus — ypaBHEHUH,|
HEpaBEHCTB M 3a7a4 C [apaMeTpaMu;
M300paxkaTh Ha KOOPAUHATHOM IJIOCKOCTH

MHOKECTBaA peuieHui YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05. B oGnacTu 3cTeTHYECKOro BOCIIUTaHUA:| -  YMETb  ONEPUPOBAaTh  HOHATHIMM:
OCyLIEeCTBIATh | - ICTETMYECKOE OTHOLIEHUE K cpenHee  apudMeTHUECKOe,  MeAMaHa,
YCTHYIO U MUpY, HauOoJplllee M HAaWMEHbILEe 3HAYCHUS,
[TCbMEHHYIO BKJIFOYAst SCTETUKY ObITa, HAYYHOTO H| pa3Max, JUCIIEpCHs, CTaHIapTHOE
KOMMYHHKAIMIO| TEXHUYECKOTO TBOPUYECTBA, CIOPTA,| OTKJIOHEHHE YHUCIOBOrO Habopa; yMEeHHE
Ha Tpyda U OOIIECTBEHHBIX OTHOLICHWH; | U3BJIEKATh, MHTEPIIPETUPOBATH|
rOCYIapCTBEHHO| -CIIOCOOHOCTH BOCIIPMHUMATh| MH(OpMaLuIo, IIPEJICTaBICHHYIO B
M SI3BIKE pa3MYHbIE BU/BI HICKYCCTBA, TPAAULINY| TaONIHMIaX, HAa guUarpaMMax, rpadukax,
Poccuiickoit U TBOPYECTBO CBOETO U JPYTHX| OTPa)karollylO CBOMCTBAa  pEaJIbHBIX
Denepanuu ¢ | HAPOAOB, OIIYIIATh HSMOLMOHAIBHOE| IPOLUECCOB W SBICHUM; IPEACTaBIATH,
ydeToM BO3JICHCTBUE UCKYCCTBA; MHPOpPMALIMIO C TMOMOIIBI0 TalOIMIl U
0COOCHHOCTEW | - YOEKIEHHOCTh B 3HAUMMOCTH [UIsl| AMarpamm; MCCIEI0BaTh CTaTHUCTUYECKUE
COLIMAJIBHOTO U | JIMYHOCTHU M OOII[ECTBAa OTEYECTBEHHOI'O| JaHHbIE, B TOM YHUCIIE C TNPUMEHEHUEM
KYJIETYPHOTO U MHPOBOTO HCKYCCTBAa, ITHMUYECKUX| IpaUUECKUX METOJOB U 3JIEKTPOHHBIX|

KOHTEKCTa KYJAbTYPHBIX TpPaJULMd U HApPOIHOIO| CPEICTB;
TBOPYECTBA; -yMETh OIEPUPOBATH IOHATHIMH: TOUKA,
- TOTOBHOCTb K CAaMOBBIPQXXCHUIO B| IpsAMas,  IUIOCKOCTb,  IIPOCTPAHCTBO,
Pa3HBIX BUJAaX MCKYCCTBA, CTPEMJICHHE| ABYTPAHHBIM  yroj, CKpPEIIMBAKOLIUECs
MPOSIBIATh  KayeCcTBAa  TBOPYECKOH| MPSMBIE, [apajiyIeIbHOCTh y
JINYHOCTH; MEPIEHIUKYISPHOCTD MIPSAMBIX 15|
OBnanenue YHUBEPCATBHBIMHA| TUIOCKOCTEH, YTOJI MEXAY IMPSIMBIMH, YTOJ

KOMMYHHUKAaTHUBHBIMH JEHCTBUSMU:
a) oOIIeHue:

-OCYIIECTBIATh KOMMYHHMKAIIUU
Bcex cepax KU3HH;
- pacro3HaBaTh
cpencTBa oO1IeHu s, ITOHUMATH
3HaUYEHHe COLIMAIIBHBIX 3HAKOB,
pacro3HaBaTh TIPEITOCHIIKY]
KOH(UIMKTHBIX CUTYallMii M cMsAr4YaTh
KOH(JTMKTHI,

-pa3BepHYTO U JIOTUYHO U3JaraTh
CBOIO TOYKY 3pEHHSI C MCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB,;

BO

HEeBepOAIbHBIE

MCKOAY HpHMOﬁ U IUIOCKOCTBIO, YTOJI
MCXKAY IIUIOCKOCTAMH, PACCTOAHUC OT]

TOYKH J0 INIOCKOCTHU, PACCTOSTHUE MEXKIY)|
TIPSIMBIMH, paccrosiHue MEXKTY
IUIOCKOCTSIMU;

- YMETb HCIOJIB30BaTh IMPU PCHICHUH
3aaa4 H3YUYCHHBLIC (I)aKTLI n TCOPCMBI
IIAaHUMCETPHHU, YMCHHC OLICHUBATH
pa3MephbL 00BEKTOB OKpYyZKaromero Mmupa
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OK 06.

[ [posiBiIATH
TPaYKIAHCKO-
[aTPUOTHYECKY
[0 TIO3UILIUIO,
TIEMOHCTPUPOBA
Th OCO3HAHHOE
[MOBeICHUE Ha
OCHOBE
TPaTUIIMOHHBIX
[POCCHUHCKHX
TyXOBHO-
HPABCTBEHHbBIX
[ICHHOCTCH, B
TOM YHCIIE C
Y4E€TOM
rapMOHHU3aIUN
MEKHAITMOHATD
HBIX U
MEXPEITUTUO3H
bIX OTHOILICHUH,
[IPUMEHSTh
CTaH/1apThl
QHTUKOPPYIIIIHO
HHOTO
MTOBE/ICHUS

- OCO3HaHHE
poccuiicKon
UJCHTHYHOCTH;
- IIeJIGHAmpaBlIEHHOE  pa3BHUTHE
BHYTPEHHEH MO3ULUU JUYHOCTH HaA
OCHOBE JIyXOBHO- HPABCTBEHHBIX
LIEHHOCTEM HaponoB  Poccuiickoit
®denepanuu, HUCTOPUYECKHX u
HAIlMOHAJIbHO-KYJIbTYPHBIX
Tpagunuid, (GpopMHUpPOBaHHE CHCTEMBI
3HAYUMBIX  LIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,  AQHTHUKOPPYILUOHHOI'O
MHPOBO33PEHU, MIPaBOCO3HAHUS,
JKOJIOTUYECKON KYJBbTYpBI,
CIOCOOHOCTH CTaBUTH LIETH U CTPOUTH
YKU3HCHHBIC TIJIaHBI,

B yactu rpaxxaaHcKoro BOCIUTAHUS:

- OCO3HaHHe CBOUX
KOHCTUTYIIUOHHBIX npaB u
00s13aHHOCTEH, yBaKCHUE 3aKOHA WU
MIPaBOMOPSIKA;

o0yJarmuMucs
rpak 1aHCKOM

- IPUHATUC TpaaAuIIUOHHBIX
HALMOHAJBHBIX,  OOIIEYETOBEYECKUX
TYMaHHUCTHUYCCKUX n
JI€MOKPAaTUYECKUX IIEHHOCTEH;

- TOTOBHOCTbH IMPOTHBOCTOATH
UJE0JIOTUN IKCTPEMHU3Ma,
HaI[OHAJIN3Ma, KceHopoouu,

AUCKPpUMHUHAIIUK TI0 COLMUAJIBHBIM,
PEIMTUO3HBIM, PaCOBEBIM,
HaIlMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTh ~ BECTH  COBMECTHYIO
JesITeIbHOCTD B MHTEpecax
IpaXx/1aHCKOIr0 oO1iecTBa,

y4acTBOBaTb B CaMOYIIPaBICHUHU B
o011ieo0pa3oBaTeabHON OpraHu3alun
U JE€TCKO-IOHOUIECKUX OpraHU3alusiX;
- YMEHHE  B3aUMOJICWCTBOBAaTh €
COLMAJIBHBIMU WHCTUTYTaMU B
COOTBETCTBUM C HUX (QYHKUHUAMU U
Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOH U
BOJIOHTEPCKOU IEATEIBbHOCTH;
MaTPUOTHYECKOTO BOCIIUTAHUS:

- chopMHUpPOBAHHOCTH POCCUICKON
TPAKIaHCKOM HICHTUYHOCTH,
[IaTPUOTU3MA, YBAXEHUS K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTH
nepen PomuHon, roppoctu 3a cBOM
Kpaii, cBoro PoauHy, CBOW S3BIK M

KyJIbTYpy, IpOIIIOE U HaCTOLIIee
MHOTOHAIIMOHAIHBHOTO Hapojaa
Poccuu;

- yMETh pemiaTh TEKCTOBBIE 3aJauu
pasHbIX THUMNOB (B TOM 4HCIE Ha
IIPOIICHTHI, I0JIM U YaCTH, HA JIBWKCHHUE,
paboTy, CTOMMOCTH TOBApOB U YCIYT,
HAJIOTH, 3a/1a4M U3 O0JIACTH YIPaBJICHUS
JUYHBIMH M CEeMEHHBIMU (pUHAHCAMU);
COCTaBIISITh  BBIPAKCHHSI, YPaBHCHUS,
HEPAaBEHCTBA U UX CHUCTEMBI 110 YCIOBHUIO
3aJaud,  HCCIEAOBaTh  IOJyYEeHHOE
pelieHue u OIICHUBATH
MPaBI0NO0I00HOCTH PE3yJIbTAaTOB;

yMETh OIIepUpPOBATH TOHSITUSIMHU
ompeiesieHue, akcuoma,  Teopema,
CIICACTBHUE, CBOMCTBO, MIPU3HAK,
JI0Ka3aTenbCTBO, PaBHOCHIIbHBIC
(GOopMyIUPOBKHU; YyMETh (POPMYIUPOBATH
oOpatHoe u MIPOTUBOIIOIOKHOE
VTBEPXKACHHUE, TPUBOAWTH IPHUMEPHI H
KOHTPIIPUMEPHI, HCIMOJIb30BaTh METOJ
MaTEeMaTHYECKON WHIYKIIWH, TIPOBOJIUTH
JOKa3aTeNbHbIE  PAcCCYXACHUA  TpU
peILIeHNH 3a/1a4, OIICHUBATh JIOTUYECKYIO
MPABHJIBHOCTD PACCYXIACHHIA;

- yMeTb  CBOOOJHO  ONEpPHPOBAThH
HOHATHUAMHU: MIOCJIEI0BATENbHOCTD,
apupmMeTHyecKas rporpeccus,
reoMeTpruecKas nporpeccus,
0OECKOHEYHO yObIBaro1as
reoMeTpuuecKasl IpOorpeccus; yMeTh

3aJaBaTh IOCIIEAOBAaTEILHOCTH, B TOM
4yluCcllie C TOMOIIBI0  PEKYPPEHTHBIX

bopmyu;
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- LIEGHHOCTHOE OTHOIIICHHE K
rOCyJapCTBEHHBIM CHUMBOJIaM,
UCTOPUYECKOMY U HPUPOIHOMY
HaCJIEIUIO, MaMATHUKAM, TPaJAULIHSIM
HaponoB  Poccun,  JAOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOpPTE,
TEXHOJIOTUSIX U TPYAC;

-ujeiHas yOeXKI€HHOCTb,
TOTOBHOCTh K CIYXCHHUIO U 3allUTe
OtevecTBa, OTBETCTBEHHOCTh 33 €r0
cynb0y; OCBOCHHBIE OOYYAIOIIUMUCS
MEXIPEAMETHbIC HOHATHS u
yYHUBEpCallbHble y4eOHble JIeHCTBUS
(perymsITuBHBIE, MI03HABATENbHBIE,
KOMMYHUKaTHUBHbIC);

- CIIOCOOHOCTb MX MHCIIOJIb30BaHUS B
MO3HABATEIbHOH W COLIMATIBHOU
MPAKTHKE TOTOBHOCTD K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U
OCYILIECTBIICHUIO yueOHOI
JeSITeNIbHOCTH, OpraHu3aIuu
y4eOHOro COTpY/AHHUYECTBA c
MeJarornyecKuMu  pabOTHUKAMU U
CBEepCTHHKAaMH, K  Yy4YacTUIO B
MOCTPOEHUH WHJTUBHTyaTbHON
00pa3oBaTeNbHON TPACKTOPHH;

- OBJaJeHHE HaBbIKAaMH Yy4eOHO-
HCCIEA0BATENIBCKOM, IPOEKTHOM U
COLMAJILHOMN JIeSITETbHOCTH
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OK 07.
ConelicTBOBaThL
COXPaHEHUIO
OKpYKaromen
Cpepl,
pecypcocoepex
CHHUIO,

JIencTBus,
OKpY>Karole

-HE MPUHUMATH
MPUHOCALIME  Bpel
cpene;

- YMETh IIPOrHO3UPOBATh
HeOIaronpusITHHIE IKOJIOTUIECKUE
MOCTIC/ICTBUS MpeIIPUHUMAEMBIX

JEHCTBUMN, TPEAOTBPALATh UX;

- yMeTb
bynxums,

OICpHUPOBATH IHOHATUAMMU:

HeMpepbIBHAS byHKIHS,
MIPOU3BOJIHAS, epBooOpa3Hasi,
OIpe/IeTICHHBIN HHTErpal, YMETh
HaxoJquTb HPOU3BOJHBIC 3BJICMCHTAPHBIX|
bYHKIHIH, UCTIOJB3YS CIpaBOYHbBIC
Marcpuralibl; UCCIICAOBATL B HpOCTeI;'IIHI/IX

PHMEHSTh - paculMpUTh ONBIT JEATEIBHOCTH| CIydasX (YHKIMM HAa MOHOTOHHOCTH,
3HaHWS 00 9KOJIOTMYECKOH HAIPaBICHHOCTH; HAXOJUTh HaWOOJIBIINE W HAWMEHBIINE
M3MEHEHUN - pa3pabarbiBaTh IUIAH pEIICHHs]| 3HAYCHUS (QYHKUUH; CTPOUTH Tpaduku
KIIMMaTa, npoOieMbl ¢ Y4eTOM  aHajKM3a MHOTOWICHOB c HICTIOJIb30BaHHEM|
[PUHIIUTIBI HUMCIOLIIXCSI MaTepUaIbHBIX u| anmapara = MaTeMaTHYECKOrO  aHaJn3a;
0epe)JIMBOrO | HEMaTepHAaJIbHBIX PECYPCOB; NPUMEHATh MPOM3BOAHYIO NPU PEIICHUY]
IPOM3BO/ICTBA, | - OCYIIECTBISTh 3ajad Ha JIBW)KCHHUE, pellaTh MPaKTHKO-
bddexTuBHO LeJICHANIPABJICHHBII TOMCK MEPeHOCa] OPUEHTHPOBAHHBIC 3a71a4n Ha
NeliCTBOBAaTh B | CPEACTB M CHOCOOOB NEHCTBHS Bl HauOOJBIINE U HANMEHBINNE 3HAUCHHUSI, HA|
UpE3BBIYAHBIX | TPO(PECCHOHATIBHYIO CPEIY; HaXxOXJIEHHE  IyTH,  CKOPOCTH U
CHTYaIIUsIX - yMeTb TIEPEHOCUTHh 3HAaHUS  B| YCKOpPEHHS,
MO3HABATEJIbHYIO U  TPAKTUYECKYIO| - YMEThb  ONEPHUPOBATh  IOHSATUSMH:
00J1aCTH JKU3HEIEATEIbHOCTH; JIBIDKEHHE B MPOCTPAHCTBE, IOAOOHBIE
- mpeayiaraTb ~ HOBBIE  IPOEKTHL| (UTYpBl B HPOCTPAHCTBE; HMCHOIb30BATh
OLICHUBATh WJIEW C MO3WIMH HOBU3HBL| OTHOIICHHE IUIOMIA/ICH MOBEPXHOCTEH U
OPUTMHAJIBHOCTH, NPaKTUYECKOH| 00beMOB MOAOOHBIX (pUTYp TPH pemeHny;
3HAYUMOCTH; 3aj1a4;
- JaBaTh OIICHKY HOBBIM CHUTYallUsIM,| - YMETh BBIYHCIATH T€OMETPHUYECKHE
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTD,| BEIIMYHMHBI (JIHA, YTOJI, IJIONIA b, 00BEM,
OLIEHUBATh COOTBETCTBHUE PE3YJbTATOB| IUIONIA/b  IMOBEPXHOCTH),  HCIOJb3YS
HETAM M3ydeHHbBIE (POPMYIIBI M METO/IBI
OK 09. B obOmacth IIEHHOCTM HAy4yHOTO | - YMETh OIEPHPOBATH  IMOHATHUSIMU:
[Tonmp30BaThbCsl | MO3HAHUS: panuoHanbHas (QYHKIHS, TTOKa3aTeIbHas
npodeccHoHab | -c(hOPMUPOBAHHOCTE MUPOBO33pEHUs, | pyHKIHS, CTereHHast byHKIHS,
HOIA COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY | Jiorapudmudeckas byHKIWA,
ITOKyMEHTAllEl | YPOBHIO ~ Pa3BUTHS ~ HAYKH U | TPUTOHOMETPHYECKHE GyHKIHH,
Ha 00I11eCTBEHHOM NPaKTHKH, | oOpaTHbIE QYHKIMH; YMEHHE CTPOHUTH
rOCyIapCTBEHHO| OCHOBAaHHOTO Ha JWANIOre KYNBTYp, | TpaduKH U3y4YEeHHBIX byHKIMIA,
M U CITIOCOOCTBYIOIIETO OCO3HAHUIO | WUCTIOJIb30BAaTh TpaQuKH TPU HIyYCHUU
MHOCTPAaHHOM | CBOET0 MecTa B TOJHKYJIbTYPHOM | MPOIECCOB M 3aBUCHUMOCTEH, TNpHU
SI3BIKAX MHpE; pemeHnH 3ama4 W3 JAPYTHX Y4eOHBIX

- COBEPIICHCTBOBAHME S3BIKOBOM U
YUTATENBCKON KYJIbTYpbI KaK
CPEICTBA B3aUMOJACUCTBUSA MEXIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- OCO3HAaHHE LIEHHOCTH Hay4YHOU

JACATCIIBHOCTH, TOTOBHOCTH
OCYUIECTBIISATh MIPOEKTHYIO i1
HCCIIEIOBATENILCKYIO  JICSITEIBHOCTD
I/IHI[I/IBI/II[yaJIBHO nu B prr[l'le .
OBnageHue YHUBEPCATHHBIMHU
y‘-IGGHbIMI/I IIO3HABATCJIIbHBIMU
NEUCTBUSIMU:

B) pabota ¢ nHopmanueii:
- BIAJACTh HABBIKAMH IIOJyYCHHUS

nH(pOpMAaIMK M3 UCTOYHUKOB Pa3HbIX

npeaAMETOB U 3a71a4 U3 peanLHoﬁ KHU3HH,

BbIpaXaTb (OpMyJlaMH 3aBUCUMOCTHU
MEX/y BEIMYMHAMU;

- yYMEThb OIEpHUpOBATH  IOHATUAMMU:
TOX/IECTBO, TOX/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH U
HCPaBCHCTB, PAaBHOCUJIIBHOCTDH
YPAaBHEHUI, HEPABEHCTB U  CHUCTEM,
panuoHaIBHbIC, UppaloOHaIbHEIE,
IIOKa3aTCJIbHBIC, CTCIICHHBIC,
norapuMHuIecKue,

TPUTOHOMETPHUIECKHUE YpaBHEHUS,

HEPaBEHCTBA U CUCTEMBI; YMETh peIIaTh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C
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THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATH  TOMCK, aHaJu3,
CUCTEMATH3AIMI0 W HHTEPIPETAIIIO
WHpOpPMAIIMK Pa3IMYHBIX BHUJIOB U
(dhopM mpeicTaBICHHUS,

- c037aBaTh TEKCTHI B Pa3IUYHBIX
dbopMarax ¢ yYEeTOM Ha3HAYCHUS
nHGOpMAIIMY U TICTICBOW ayIUTOPHH,
BBIOWpass  ONTUMAJIBHYIO  (GopMy
MIPEJICTABJICHHS U BU3yaTH3aIUH;

- OLICHWBAaTh  JOCTOBEPHOCTb,
JCTUTUMHOCT,  HMHpOpMAIMH,  €¢
COOTBETCTBUE MPABOBBIM U MOPAITbHO-
THYECKUM HOPMaM;

- HCII0Ib30BaTh CpeacTBa
WH(POPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B
pelieHnn KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 3a1a4 c
COOJIrOIeHUEM TpeOOBaHMI
IPrOHOMUKH, TEXHUKU OC30IMACHOCTH,
TUTUEHBI, pecypcocOepexeHus,

IMpaBOBbBIX W ITUYCCKHUX HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;
BJIAZICTh HABBIKAMHW pAaCIiO3HABaAHHUA U

3aLUThI uHpopManuy,
nH(}OpMaLMOHHON 0e301macHOCTH
JUYHOCTHU

MIOMOIIIBIO PA3JIMUHBIX MPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI C
napaMeTpoM; MPHUMEHATh ypaBHEHUS,
HEPAaBEHCTBA, UX CHUCTEMBI Ul PEIICHUs
MaTeMaTHYeCKUX 3aJa4 W 3a7ad  u3
pa3IMYHbIX O0JacTell HAYKU U pPealbHOM
KU3HU;

- yMeTb  CBOOOJHO  OIEPUPOBATh
MOHATUSIMH: JIBHKEHHE, MapaulebHbIH
NEPEeHOC, CUMMETPHS Ha TIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue MOAOOWS, TOJO0HBIC
burypsl; yMeTh pacro3HaBaTh paBHbIC U
0I00HbIE (UIYpbl, B TOM 4YHUCIE B
MIPUPOJIE, UCKYCCTBE, ApXUTEKTYPE;

- yMeTh UCIIOJIb30BATh
reOMETPUUECKUE OTHOILIEHUS, HAaXOAMUTh
rE€OMETPUUECKUE  BEIMYMHBI  (JUIHMHA,
yroJ, IMJol@aab, 00beM) MPH PELICHUH
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U
U3 peallbHO JKU3HH;

- yYMETh ONEepUPOBATh MOHATHUSIMHU:

paLuoHaIbHbIE, UppaLUOHAIIbHBIE,
[0Ka3aTesbHbIE, CTEIIECHHBbIE,
JorapupmMHuyUecKue,

TPUTOHOMETPUYECKUE  ypPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI,
- yMETb ONEPUPOBATH  IOHATUSIMU:

MHOT'OT'PaHHUK, CEUEHHUE
MHOTOTpaHHHMKa Ky0, Mapauielenunesn,
npusma, npamuia, ¢urypa u

MOBEPXHOCTh  BpalleHWs,  OWIHHID,
KOHYC, Imap, cdepa, cedeHus (uUrypsl
BpAIlleHNs, IJIOCKOCTh,  KacaloIasics
cdepbl, IWIMHApPA, KOHYca, IUIOLIA/lb
MOBEPXHOCTH  MHPAMHIBI,  MPHU3MBHI,
KOHyCa, LWIMHApA, TIJIOMmags chepsl,
00beM KyOa, PSIMOYTOJIBHOTO
napajieNenunena, NupaMuabl, MPU3MBI,
IIMHApPA, KOHyca, IIapa; YMEHHE

1/1306pa>1<aTL MHOTOI'paHHUKHN u
IMMOBEPXHOCTU Bpalll€HUA, UX CECUCHHUSA OT
pyKu, C IIOMOIIBIO YCPTECIKHBIX

MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
yMETh pacrno3HaBaTb CHMMETPUIO B
IIPOCTPAHCTBE; YMETh  PAClO3HaBATh
MpaBUJIbHbIE MHOTOTPAHHUKH;

- yMeThb ONepUpoBaTh IOHATUSIMHU:
MpSIMOYTOJIbHAsT ~CHCTEMa KOOpJWHAT,
KOOPIUHATHI TOYKH, BEKTOD,
KOOPJAUHATHI BEKTOpa, CKaJIsIpHOE
MPOU3BEICHUE, YTOJl MEXAYy BEKTOPaMU,
CyMMa BEKTOPOB, TPOU3BEIEHUE BEKTOPA
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Ha YWCIO; HAXOAUTb C TOMOUIBIO
M3YYEHHBIX bopmyn KOOPAMHATHI
CEpEeIUHbl OTpPEe3Ka, PACCTOSIHUE MEKIY
JIBYMsI TOUKaMU

15




2. CTPYKTYPA M COJIEPKAHME OBIIEOBPA3OBATEJBHO
TACHUTIINHBI

2.1. O6beM IMCUMILIMHBI M BUABI Y4e0HOI padoThl

Bup yueOHoii padoTbl KoimuecTBo 4yacos
O6bem 00pa3oBaTeNbHON MPOrpPaMMBbl AUCITUTUTAHBI 330
O0beM paboThl CTYIEHTOB BO B3aMMO/ICHCTBHH C MPENoaBaTeieM
312

B TOM YHCJIE:

TEOPETUUECKOE 00yIeHHE 220

MIPaKTUYECKHUE 3aHATUSL 78

na0opaTOpHbIE 3aHATUSL -

KOHTPOJIbHBIC PAaOOTHI 14
CamocrosrenbHas pabora -
[IpomexyTouHas arrecranus B opMe dK3aMeHa, 18

B TOM YHCJI€ KOHCYJIBTAITHSI 8
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2.2. TemaTuyecKHi NJIAH U COIePKAHUE TUCITUTITTHHBI

Conep:xanue yueOHOro Matepuasa (0CHOBHOe U NPO¢ecCHOHAIBHO-

HaumeHoBaHue pa3aesioB . O0bem | @opmupyemble
OPUEHTHPOBAHHOE), 1A00PATOPHbIE U MPAKTHYECKH e 3AHATHS, MPUKJIATHOM
U TeM MOIY.Tb (IPH HaJTHHN) YacoB | KOMIIETeHLMH
1 2 3 4
Ocnoenoe cooeprcanue
Pa3nen 1. [loBTOpeHue Kypca MaTeMATHKHA OCHOBHOI IIKOJIbI 24
Tema 1.1 Lens Conep:xanue yueOHOro MmaTrepuaJia
Y 3371241 KomMb6unnpoBanHoe 3aHsTHE
MaTEMaTHKU IpU OCBOCHUH | [lenp u 3a7aun MaTeMaTUKU P OCBOSHUU CIIeIUaIbHOCTU. ba3oBbie
cnenuansHocT. Yucna u 3HAHUS U YMEHUS 110 MAaTEeMAaTHUKE B TIPOECCUOHATLHOM U B
BBIYHCIICHUS MTOBCETHEBHOM JIEATSIILHOCTH. 6
JleiicTBHSI HAJ TTOJIOKUTEIHLHBIMU M OTPUIATSIIEHBIME YU CIIAMH, ¢ OOBIKHOBEHHBIMU U
JECSITUUHBIMH IPOOSMHU.
JleiicTBus co creneHs MU, POPMYIIbI COKPAIICHHOT'O YMHOXKEHUS
IIpakTuueckoe 3ansatue 1. JleiicTBUs HaJ MONIOXKUTEIHLHBIMU M OTPULIATEILHBIMH
YHCIIaMU, ¢ OOBIKHOBECHHBIMU U JICCATUIHBIMU JPOOSMHU. 2 OK 01, OK 02, OK
Tema 1.2 Conepsxanne yue0HOr0 MaTepuaia 03, OK 04, OK 05,
I[IpoueHTHbIE KoMOMHHUPOBAHHOE 3aHSTHE OK 06, OK 09
BBIUHCIICHHS. Y paBHEHUS [IpocTeie MPOLEHTHI, pa3HbIE CIIOCOOBI UX BBIYUCICHHUS. 4

1 HEPaBEHCTBA

Jlunelinble, KBaApaTHbBIE, TPOOHO-ITMHEIHBIC YpAaBHEHUS M HEPABEHCTBA

Tema 1.3.
[TporieHTHBIC BHIYHCICHUS
B Mpo(hecCHOHATBHBIX

IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IePKAHME (COAEePKAHUE IPUKIIATHOTO MOIYJIs)

IpakTuyeckoe 3ausTHe 2. [IpocThie U CIOXKHBIE MPOICHTHI.

3aja4dax Ipakruyeckoe 3ausTue 3. [[porieHTHBIC BBHIYHUCICHUS B TPO(ECCHOHATHEHBIX 4
3ajadax

Tema 1.4 Conep:xanue yueOHOro MmarepuaJia

Pemenne 3agau. BxogHoit KomOunupoBaHHoe 3aHsTHE

KOHTpPOJIb Boruncnenus u npeo6pa3oBanusi. Y paBHEHHUSL. 6
Brruucnenus u npeodpazoBanusi. HepaBeHnctsa. I'eoMeTpus Ha IIIOCKOCTH
Boruncnenus u npeodpaszoBanus. ['eomeTpus Ha MIIOCKOCTH
KonTpoabHnas padora 1. Boruncienus u npeodpa3oBanusi. Y paBHEHUS U 2
HEPABECHCTBA.

Pazgen 2. Ctenenu u kopHu. CteneHHasi, noka3aTejJbHas U Jorapupmuyeckasi GyHKIHH 70
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Tewma 2.1 Crenennas
GbyHKIMS, ee CBOMCTBA.
[IpeobpazoBanue
BBIPA)KEHUH C KOPHAMHU N-
oMl cTerneHn

Conep:xanue yueOHOro MmarepuaJia

KoMOuHMpOBaHHOE 3aHATHE

[ToHsiTue KOpHSA N-0M CTENEHU U3 NEUCTBUTENIBHOTO Yncia. OyHKIUU y = VX ux
CBOWCTBA U rpaduKu.

CaoiicTBa KopHs N-oii ctenienu. [IpeoObpazoBaHne MppaliOHaIbHbBIX BHIPAKEHUN

CaoiicTBa KopH N-oi cTteneHu. [IpeodpazoBanne UppalioOHATbHBIX BBIPAXKEHUI

n
IpakTuyeckoe 3ansiTue 4. Pemenne pyHKUHN y = "VX. [Ipeo6pasoBanue
UPPALMOHAIIbHBIX BBIPAKCHUI.

Tema 2.2 CBoiicTBa
CTEIEHU C palliOHATIbHBIM
U I€HCTBUTENHHBIM
MOKa3aTeIsIMA

Conep:kanue y4eOHOro MaTepuaJia

KoMOuHMpOBaHHOE 3aHATHE

IlonsTue crenenu ¢ panrOHAJIbHBIM IIOKA3aTCJICM.

Crenennsie GyHKIIMH, UX CBONCTBA U TpapuKu

Crenennble (yHKINHU, UX CBOMCTBA M TPApHKH

IIpakTuyeckoe 3ansitue 5. CreneHHble QyHKINH, X CBOHCTBA U TpaduKu

Tema 2.3 Peienue

MPPALMOHAIIBHBIX YPaBHEHUI

Conep:xanue yueOHOro marepuaJia

KoMOuHMpOBaHHOE 3aHATHE

PaBHOCHMIBHOCTB HppalMOHAJIBbHBIX ypaBHeHHﬁ.

MeTozbl pelieHus UppaluoHaIbHBIX YPaBHEHHUN

Meroasl pemeHus HppPANMOHAIBHBIX YPABHEHHUM

IIpakTnueckoe 3ansitue 6. Penenne nppannoHaabHbIX ypaBHEHUN

Tema 2.4 TToka3zarenbHas
¢GbyHKIUS, ee CBOICTBA.
[lokazarenbHble ypaBHEHUS
Y HEpaBEHCTBA

Conep:xanue yueOHOro MmarepuaJia

KOM6I/IHI/IpOBaHH06 3aHATHUC

CreneHs ¢ IMPON3BOJIbHBIM HCﬁCTBHTGHLHBIM IIOKa3aTcJIEM.

Ornpenenenue mokazaTesIbHOW (QYHKIIMH U €€ CBOMCTBA. 3HAKOMCTBO C
MIPUMEHEHUEM TTOKa3aTeIbHON (yHKITUH.

Pemenne nokasaTeabHBIX ypaBHeHPIfI MCTOAOM YpaBHUBAHUA HOKHSaTCJICf/'I,

METOJIOM BBEJCHHUS HOBOI HepeMCHHOI‘/’I, (I)YHKL[I/IOHaHLHO-Fpa(I)I/I‘{CCKI/IM MCTOJOM.

Pemrenne nokasarenbHbIX YpaBHEHUN METOJIOM YPaBHUBAHUS [TOKA3aTENEH,
METOJIOM BBEJIEHUSI HOBOI NEpeMEHHOM, QYHKIIMOHAIbHO-TPA(QHUECKUM METOJ0OM

Pemenne moka3aTeabHBIX HCPABCHCTB

IIpakTnyeckoe 3ausTHe /. Perienre noka3aTebHbIX HEPABEHCTB

IpakTunuyeckoe 3ansiTue 8. Pemenne nmokazaTebHBIX HEPABSHCTB

Tema 2.5 Jlorapudm uncna.
CgaoiictBa JiorapuMoB

Conep:xanue yueOHOro Mmarepuajia

KoMOuHMpoOBaHHOE 3aHATHE

Jlorapudm uucna.

OK 01, OK 02, OK
03, OK 05, OK 07,
OK 09
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CoiicTBa lorapu¢mos.

Omnepanus gorapupmMUpOBaHUS

Onepanus gorapuMUpOBaHUS

IIpakTuyeckoe 3ansaTue 9. Pemenue norapudmos

IIpakTuyeckoe 3anaTue 10. Pemenue morapudmon

Tema 2.6
Jlorapudmudaeckas
¢byHKIUS, ee CBOICTBA.
Jlorapudpmudaeckue
ypaBHEHUs, HEPaBEHCTBA

Conep:xanue yueOHOro MmarepuaJia

KoMOuHMpOBaHHOE 3aHATHE

Jlorapudmuueckas GpyHKIUS U €€ CBOWCTBA.

[TonsaTtue norapudmuueckoro ypaBHeHus. Onepanus mOTeHIIMPOBAHMS.

Tpu OCHOBHBIX METOJIa PEIICHHSI JIOTAPHU(PMUICSCKUX YPAaBHEHUI: (yHKIIMOHATBHO-
rpaduyecKuil, MeTo/1 OTEHIIUPOBAHUSI, METO/1 BBEJICHHS HOBOM
MEePEMEHHOM.

Jlorapudmuueckue HepaBeHCTBA

IIpakTuueckoe 3ansatue 11. Pemenne noka3zaTenbHBIX YpaBHEHUN

2

IIpakTnyeckoe 3ansatue 12. Pemenue gorapudmMuyeckux ypaBHEHHHA

2

Tema 2.7 Jlorapudmesl B
MIPUPOJIC U TEXHUKE

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTI/IPOBaHHOC codepiKaHue (conepmaﬂl/le NMPURJIAAHOTO MO}Iy.J'Iﬂ)

IMpakTuyeckoe 3ansatue 13. [Ipumenenue orapupma.

IIpakTnuyeckoe 3ansaTue 14. Jlorapudmuyeckas cnupanisb B npupoje. Ee 4
MaTeMaTHYECKHUE CBOKCTBA
Tewma 2.8 Permenue 3a1au. Conep:xanue yueOHOro marepuaJia
CrenenHas, nokazarenbHas | KomOuHMpoBaHHOE 3aHsATHE
1 orapudmuyeckast CrenenHas, noka3aTenbHas U Jorapupmuueckas GyHkuu. Pemenue ypaBHeHuit 4
EINIG CrenenHas, moka3aTenbHas U Jorapupmuueckas GyHkuu. Pemenue ypaBHeHui
IIpakTnueckoe 3ansaTue 15. Peenue ypaBHeHmit 2
KonTpoabnas padora 2. CreneHHas, nokasaTeibHas U JJorapupmuieckas 2
¢bynkuuu. Pemenue ypaBHeHHA
Pazgen 3. OcHoBbl TpuronoMerpuu. Tpuronomerpuyeckue pyHkummn 50 OK 01, OK 02, OK
Tema 3.1 Coaep:xkaHue y4eOHOro MaTepuasia 03, OK 04, OK 05,
Tpuronomerpuueckue KomOunnpoBanHoe 3aHsTHE OK 09
(GyHKIMM IPOM3BOIHLHOTO Pannannas mepa yrna. [IoBopoT Touku BOKpyr Hauasia koopauHat. OnpezneneHue
yria, yucia CHUHYCa, KOCHHYCa, TAHT€HCA U KOTaHT'eHca. 3HaKU CUHYCa, KOCUHYCa, TAHT€HCa U
KOTaHT'€HCa M0 YETBEPTSM. 6
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Pagnannas mepa yria. [IoBopoT Toukr BOKpYT Hayaia KoopauHart. OnpenesieHue
CHUHYCa, KOCHHYCAa, TAHT'€HCA U KOTaHI'€HCca. 3HaKU CUHYCa, KOCUHYCa, TAHI'€HCa U
KOTaHT'€HCa M0 YETBEPTSM.

3aBHCHUMOCTh MECXOY CHHYCOM, KOCHHYCOM, TAHI'CHCOM W KOTAHI'€CHCOM OJJHOI'O U
TOI'0 K€ yIjia

IIpakTuyeckoe 3anatue 16. Pemenue 3a1a4 Ha 3aBUCUMOCTH MEXKy CHHYCOM,
KOCHHYCOM, TAHT€HCOM U KOTAHT'€HCOM OJIHOTO M TOT'O K€ yria

Tema 3.2 OcHOBHBIC Conep:kanue y4eOHOro MaTepuaJia
TPUTOHOMETPHUYECKHUE KomOuHMpOBaHHOE 3aHATHE
TOXKJIECTBA TpuroHoMeTprUYECKUE TOXKISCTRA.

[IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKECHHH.

CuHyc, KOCUHYC, TAHT'€HC M KOTAHT'€HC YIJIOB OL U - O

IIpakTnueckoe 3ansatue 17. [IpeoOpa3zoBaHue U BHIYMCIEHUE TPUTOHOMETPUUYECKUX

BBIPaKCHU.
Tema 3.3 Conep:xanue yueOHOro MmarepuaJia
Tpuronomerpuueckue KomOnHupoBaHHOE 3aHATHE
GyHKunM, UX CBOWCTBA U OO6nacTh onpeneneHust U MHOXXECTBO 3HAYSHHUH TPUTOHOMETPUYECKHUX (YHKIIUH.
rpaduku YETHOCTH, HEUETHOCTD, IEPUOIUYHOCTH TPUTOHOMETPUIECKHUX (DYHKIIUH.

CaoiicTBa u rpaduku GyHKIHUHA Y = COS X, Y = Sin X, y = tg X, Yy = ctg x. Cxxarue u
pacTshkeHue rpaduKoB TPUTOHOMETPUUECKUX (DYHKLIHUH.

CaoiicTBa u rpaduku GyHKIHUHA Y = COS X, Y = Sin X, y = tg X, Yy = ctg x. Cxxarue u
pacTsbkeHue rpaukoB TPUTOHOMETPUUECKUX (PYHKIINH.

[IpeoOpa3zoBanue rpaukoB TPUTOHOMETPUUECKUX (QYHKIIUN

IIpakTunyeckoe 3ausaTHe 18. Beruncnenne TpUroHOMETpUYECKUX QYHKITUI.

IpakTuyeckoe 3ausTue 19. Beruricnenne TpUroHOMETPUIECKUX QYHKITHI.

Tema 3.4 OOpaTHBIC Conep:xanue yueOHOro MmaTepuajia
TPUTOHOMETPUUECKHE KomOunupoBaHHoe 3aHsTHE
byHKIMM OO6patHbie TpuronomeTpudeckue pynkuuu. Mx cpoiicra u rpaduxu.

CBoiicTBa 1 rpadMKu 0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIMI

Ipakruyeckoe 3ausaTue 20. Beraucnenre o0paTHBIX TPUTOHOMETPUIECKUX (DYHKITHIA.

Tema 3.5 Conep:xanue yueOHOro MmarepuaJia

Tpuronomerpuueckue KomOuHupoBaHHOe 3aHsTHE

YpaBHEHUS U HEPABEHCTBA VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHeHue tg X = a, ctg X = a.
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Pemienue TpuroHOMeTpUUYECKUX YPAaBHEHNU OCHOBHBIX THUIIOB: IPOCTEHIIINE
TPUTOHOMCTPUYICCKUEC YPABHCHU A, CBOAAIINECCA K KBaAPAaTHBIM., pCIIaCMbIC
Pa3IoKEHUEM Ha MHOXKHUTEIH, OJTHOPOHBIC

Pemrenne TpUroHOMETPUYECKUX YPAaBHEHHM OCHOBHBIX TUIIOB: IIPOCTEUILINE
TPUTOHOMETPUYECKHUE YPABHEHUS, CBOIAILNECS K KBaPATHBIM., pELIaeMbIe
Pa3I0KEHUEM Ha MHOXKUTENH, OHOPOJHBIC

[Ipocreiinne TpUroHOMETPUYECKUE HEPABEHCTBA

IIpakTnyeckoe 3ansaTHe 21. Penienne TpuroHoMeTpUYECKUX YpaBHEHUH OCHOBHBIX
TUIIOB

Tema 3.6 Pewienue 3amay.

Conep:xanue yueOHOro MmarepuaJia

OCHOBBI TPUTOHOMETPHH.

KomOunupoBanHoe 3aHsTHE.

Tpuronomerpuueckue
byHKIMN

[IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUN. Pellienne TpuroHoMeTpruiecKix
yYpaBHEHUI 1 HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (PYHKIIMIA

[IpeoOpazoBaHme TPUTOHOMETPUIECKUX BBIPAKCHUN. PellieHne TpUroHoMeTpuiecKux
yYpaBHEHUI 1 HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB (PYHKIIMIA

IpakTuyeckoe 3ausaTHe 22. Penienne TpUrOHOMETPHUECKUX YPAaBHEHUH U
HEPaBEHCTB B TOM YMCJI€ C UCIOJIb30BAaHNUEM CBOMCTB QyHKIMN

KonTpoabHas padora 3. [IpeoOpazoBaHie TPUTOHOMETPUUECKUX BBIPAXKEHUH.
Pemenuie TpUroHOMETPUYECKUX YPaBHEHHUI U HEPABEHCTB B TOM UHUCIIE C
MCII0JIb30BAaHNEM CBOMCTB (DYHKIINMN

Pasnen 4. [IpousBoaHas u i

epBooOpa3Has PyHKIUHU

66

Tema 4.1 Tlousatue

Conep:xanue yueOHOro marepuaJia

npou3BogHON. Dopmyiibl U

KomOunupoBanHoe 3aHsTHE

IpaBuiIa

[Tpupamenue aprymenra. [Ipupamenue GpyHkuuu.

mddepenpoBaHus

3agauu, NpUBOASIIME K MOHATHIO TPOU3BOAHON. OnpeiesieHre NpOru3BOIHOM.

AHFOpI/ITM OTBICKaHHA HpOHSBO,I[HOfI.

®opmyisl AudPepeHIpoBaHUS.

ITpaBuna quddepenipoBanms

IIpakTuuyeckoe 3ansTHe 23. Pernienne npon3BoHbIX.

IIpakTuyeckoe 3ansTHe 24. Penienne npon3BOIHbIX.

Tema 4.2 Ioustie o

Conep:xkanue y4eOHOro MaTepuaJia

HENPEPHIBHOCTH (QYHKITUH.

KomOuHnpoBaHHOE 3aHATHE

OK 01, OK 03, OK
04, OK 06, OK 07

21




Mertoa nHTEpBaIOB

ITonsarue nenpepobiBHON pyHKIMH. CBOICTBA HEMTPEPBHIBHOM (DYHKIIUH.

CBsI3b MEX]Ty HETIPEPHIBHOCTHIO U AU hepeHInpyeMOCThIO (PYHKITHH B TOUKE.

HenpepbiBHOCTH DyHKIMI HAa HHTEpBase, HA OTPE3Ke

AHFOpI/ITM pE€mICHUA HEPABEHCTB METOJOM MHTCPBAJIOB

IIpakTnyeckoe 3ansaTue 25. Penienre HepaBeHCTB METOIOM HHTEPBAJIOB

Tema 4.3
I'eomerpuueckuii u
(UBUYECKU CMBICTT
MIPOU3BOJHOMN

Conep:xkanue y4eOHOro MaTepuaJia

KoMOuHMpOBaHHOE 3aHATHE

['eomeTpryeckuii CMBICIT MPOU3BOIHOMN (PYHKITUN — yTI0BOM KOA(hDUIIMEHT
KacaTelnbHOU K rpaduKy QYHKIIMH B TOUKE.

YpaBHeHHE KacaTeIbHOMN K rpaduKy QyHKIUH.

IIpakTuyeckoe 3aHsTHE 26. AJTOPUTM COCTABIICHUS! YPABHEHUS KacaTeIbHOM K
rpaduky ¢pyaxmun y=f(x)

Tema 4.4 MOHOTOHHOCTB
¢byskun. Touku

IKCTpEMyMa

Conep:xanue yueOHOro marepuaJia

KOM6I/IHI/IpOBaHHOG 3aHATUC

BOSp&CTaHI/IC n Y6LIB8.HI/IG (1)YHKI_II/II/I, COOTBECTCTBHEC BO3paCTaAHUA U Y6BIB8.HI/I$I
(bYHKHHH 3HAKy HpOHSBOI[HOﬁ. 38.,[[3‘11/1 Ha MaKCUMyM U MUHUMYM.

Anroput™m uccienoBanus GyHKIHUN U IOCTPOSHUS ee rpaduka ¢ HOMOIIbIO
IIPOU3BOIHOM

IIpakTnyeckoe 3ansTHE 27. ANTOPUTM HCCIeI0BaHUS (PYHKIIMU U TOCTPOCHUS €€
rpaduka ¢ TOMOIIBIO TPOU3BOAHOM

Tema 4.5 HccinenoBanue
GyHKIIMI M MOCTPOEHHE

rpagukoB

Conep:xanue yueOHOTo MaTepuasa

KOM6I/IHI/IpOBaHH06 3aHATHUC

UccnenoBanue GpyHKIMN HA MOHOTOHHOCTh M ITOCTPOEHKE TPApUKOB CTEIIEHHBIX
byHKINN

UccnenoBanune GpyHKIMN HA MOHOTOHHOCTB M ITOCTPOCHUE TPaPUKOB
MOKa3aTeIbHBIX (DYHKIIHIA

Uccnenoanue GpyHKIMKN HA MOHOTOHHOCTh M TOCTPOEHHUE TpaUKOB
sJorapu@MuUecKux QyHKIUN

IIpakTnyeckoe 3ansaTue 28. VccnenoBanue GyHKIIMKA HA MOHOTOHHOCTb U
nocTpoeHue rpadukoB GyHKIUI

Tema 4.6 Haubounbliuee u
HaUMEHbIIIEE 3HAYECHUS

byHKIIIN

Conep:xanue yueOHOro MaTepuasa

KoMOuHMpoBaHHOE 3aHATHE

Haxosxienne HanOoJIbIIero 1 HAMMEHBIIETO 3HaUYCHU N (DYHKIIHA, TOCTPOCHHE
rpadUKoOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYEeCKOro aHalIn3a
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Haxoxaenue HanOobIIero 1 HAMMEHbBIIIETO 3HAYEHUH (PYHKUUMH, TOCTpOoeHUE 4
rpadHKOB ¢ HCIOIB30BaHMEM aIIapaTa MaTeMaTHIecKOro aHaIN3a
IIpakTuyeckoe 3ansaTe 29. HaxoxeHne HanOOIbIIETO U HAUMEHBILETO 3HAYCHUN 2

¢byHKIMH, mocTpoeHue rpadruKoB ¢ UCIIOJIb30BAHUEM afapaTa MaTeMaTH4ecKOro
aHaiamn3a

Tema 4.7 HaxoxneHnue
ONITHMAJIbHOIO pe3yJIbTaTa
C IIOMOIIBIO IPOU3BOIHOMN
B IIPAKTUYECKUX 3aJa4ax

IIpodeccnonabHO-OPUEHTUPOBAHHOE CO/IeP:KaHue (COepPKaHUE MPUKJIATHOTO MOLYJIs)

IIpakTunuyeckoe 3ansaTue 30. Haxoxaenne HanOOIbIIET0 U HANMEHBIIIETO
3HaYeHUH QYHKIHNA

IIpakTuueckoe 3ansatue 31. [Tocrpoenue rpadukoB ¢ UCIIOIB30BAHKEM arIapara

MaTEeMaTHYeCKOro aHajIun3a 6
IIpakTuyeckoe 3ansaTHe 32. TOCTpOCHKE TPadUKOB C UCIOIB30BAHKEM armapara
MaTEeMaTHYeCKOro aHajIun3a

Tewma 4.8 IlepBooOpa3zHas Conep:xanue yueOHOro MmarepuaJia

¢ynkuuu. [IpaBuna KomOnHupoBanHoe 3aHATHE

HaxXOKJCHUsI IepBO0Opa3HbIX| O3HAKOMIIEHHE C TIOHATHEM HHTErpajia u nepBoodpasHoi mis GpyHkimu Y=Ff(X).
Pemenue 3agau Ha CBS3b IEPBOOOPA3HOM U €€ MPOU3BOAHOM, BHIYHUCIICHUE 4
nepBooOpa3zHoil s nanHoN QyHKIMK. Tabnuua GopMyn U1 HAXOXKISHUS
NIepBOOOPA3HBIX.

Tema 4.9 ITnomans Coaep:xanue y4eOHOIro MaTepuania

KPUBOJIMHEWHON KomOuHupoBaHHOe 3aHsTHE

tpanennn. Popmyrna 3ajaun, IPUBOASILINE K MOHATHIO ONIPENEIEHHOIO HHTErpaja — O BBIYMCICHUU

Herorona — JIenOuuna IUIOLIAIA KPUBOJMHEIHON Tpanenuu. [lonsaTre onpenenéHHOro HHTErpania.
['eomerpuueckuii u GuU3MUECKHUI CMBICHT ONIPEIeTIEHHOTO HHTEerpaina. @opmMyna 4
Herotona — JleitOnuna.

Tema 4.10 Pemrenne 3agau. | Coaep:kanue y4eOHOro MarepuaJia

IIponsBonHas u KomOunupoBaHHoe 3aHsTHE

nepBoodpasHas pyHKUIUH. ®opmynsl u npaBuia quddepenmpoanud. McenenoBanue GyHKIuii ¢
MTOMOIIIBIO PON3BOIHON. Hanbonbiiee n HanMeHbIee 3HaYeHNS (PYHKITUH. 2
KonTpoabHnas padora 4 @opmyiisl u npasuia quddepenmponanus. Mccnenopanue
(GyHKIUH ¢ MOMOIIBI0 Tpon3BoHON. Hanbosbiiee 1 HauMeHblee 3HaYeHUS 5
GbyHKIMU.
Brruncnenue nepBoodpasnoit. [Ipumenenune neppooOpasHoit

Paznen 5. [Ipsimble u miiockocTH B npocTpancTBe. KoopauHATHI M BEKTOPHI B IPOCTPAHCTBE 36
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Tema 5.1. OcHOBHEBIC
MOHSTUS CTEPEOMETPUH.
Pacnonosxenue npsampIx u
MJIOCKOCTEH

Conep:xanue yueOHOro MmarepuaJia

KoMOuHMpOBaHHOE 3aHATHE

[Ipeamer crepeomeTpun. OCHOBHBIC TOHATHS (TOUKA, IIPsiMAasi, MIIOCKOCTb,
pocTpancTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH.

[lepecekaromyecs, napajulebHbIE U CKPEIIUBAIOIINUECS IPSIMBIE. 6

VYToi MeXAy NPsIMBIMH B IPOCTpaHCTBE. [lepneH Ky IsIpHOCTD NPSMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI

Tema 5.2. TlapauienbHOCTH
IIPSAMBIX, IPSIMON U
IIJIOCKOCTH, IJIOCKOCTEN

Conep:kanue y4eOHOro MaTepuaJia

KoMOuHMpOBaHHOE 3aHATHE

[TapannensHbie npsiMast U wiockocTh. Onpenenenue. [lpusnak. CBoiicTaa.

[Tapannensubie mnockoctu. Onpenenenue. [lpusnak. CpoiicTaa.

TeTpaaz[p H €ro 3JICMCHTEI. Hapannenem/lnez[ H €ro 3JICMCHTHI. 8

CBolicTBa MPOTHUBOIIOJIOXKHBIX IPaHEl U AuaroHajaei napauieienumena.
[TocTpoeHre OCHOBHBIX CEYEHUH

Tema 5.3.

[lepnieH IUKYISAPHOCTD
MPSIMBIX, IPSIMON U
TIIOCKOCTH, TIITOCKOCTEN

Conep:xanue yueOHOro MmarepuaJia

KoMOuHMpOBaHHOE 3aHATHE

I[NepneHauMKyIApHBIE IPAMBIE. [lapaienbHble IpsAMBIE, MEPIEHIUKYISIPHBIE K
MJIOCKOCTH. 4

IIpu3Hak neprneHUKyIIpHOCTH NPAMOH U INIOCKOCTH

Tema 5.4. IlepnenquKysip
Y HakJoHHasA. Teopema o
TpexX MepHeHUKYIspax

Conep:xanue yueOHOro MmarepuaJia

KomOunupoBanHoe 3aHsTHE

Ilepnennukynsp u HakJIoHHas. Teopema o TpexX NEPIEHIUKYIIApaxX. YTOI MEXIY
MPSIMON U TUIOCKOCTBIO.

VYroa Mexay IIoCKOCTAMH. [lepneHauKysipHbIe INIOCKOCTH.
PaccrosiHus B mpoctpaHcTBe

Tema 5.5. Koopaunats! u
BEKTOPHI B TIPOCTPAHCTBE

ConeprxaHue y4eOHOro MaTepuaia

KomOunupoBanHoe 3aHATHE

I[CKapTOBLI KOOPAWHATEI B ITPOCTPAHCTBE. BCKTOpBI B IIPOCTPAHCTBC.

CnoxeHue U BEIUNTAaHHUE BCKTOPOB. YMHOXKEHHE BCKTOpPA HA YUCJIO. 6

CkasisipHO€ IPOU3BEICHUE BEKTOPOB.

Tema 5.6. IIpsmble u
IJIOCKOCTH B
MIPAKTUYECKHX 3a/1a4ax

IIpo¢eccnonaibHO-OPHEHTHUPOBAHHOE CO/IEPKAHME (COAEPKAHUE IPUKIIATHOTO MOLYJIs)

IIpakTuyeckoe 3ansaTue 33. B3auMHOE pacronoKeHNe MPSMBIX B IPOCTPAHCTBE.
[TapannensHOCTh MPSAMON U TIIOCKOCTH, TApPaJUIEIbHOCTh
IJTOCKOCTEM, MEPIEHANKYISPHOCTD TIIOCKOCTEH.

OK 01, OK 03,
OK 04, OK 07
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IIpakTnueckoe 3ansaTue 34. PacronoxxeHne NpsiMbIX U IUIOCKOCTEH B 6
OKpY>KaroleM Mupe (Ipupojie, apXUTEeKType, TEXHUKE).
IIpakTuueckoe 3ansaTue 35. Penenne npakTUKO-OPUEHTUPOBAHHBIX 3374
Tema 5.7 Pemienne 3amay. Conep:xanue yueOHOro MmarepuaJia
IIpsiMbIE U TUIOCKOCTH, KonTtpouabHnas pa6ora S. PacnoniosxeHue npsMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.
KOOPJUHATHI U BEKTOPHI B [leprnieH IUKYISIPHOCTD U MAPAILIEIBHOCTh MPSAMBIX U INIOCKOCTEH. JlekapToBbI 2
IIPOCTPAHCTBE KOOpJMHATHI B IPOCTpaHCTBE. BekTopsl B npoctpancTBe. CllokeHNE
U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha ynciio. KoopauHarsl BeKTOpa
Pa3nes 6. MHOTOrpaHHUKH U TeJIa BPAIIeHUsI 32 OK 01, OK 04,
Tema 6.1 Ilpuzma, Coaepsxanue y4eOHOro MaTepuaa OK 06, OK 07
napajuienenunesn, Kyo, KomOuHupoBanHoe 3aHsTHE
MUPaMHJIA U UX CEUCHUS [Ipu3ma (HakJIOHHAsL, IpsIMast, IPABUIIbHAS) U €€ SJIEMEHTHI.
[Mapannenenunen. CBoicTBa NpsSMOYTroJbHOTO Napajuienenunena. Kyo. 6
[Inpamupa u e€ anementsl. [IpaBunbHas nupamuaa
Tewma 6.2 IlpaBuibHbIC Conep:xanue yueOHOro marepuaJia
MHOTOTPaHHUKU B KU3HH KomMb6unupoBanHoe 3aHsTHE
[Tnomaap moBepXHOCTH MHOTOTpaHHUKOB. [IpocTeiinne koMOMHAIUU
MHOTOI'PaHHHUKOB. 4

Beruuciienue 351eMeHTOB IPOCTPAaHCTBEHHBIX GUTyp (pEOpa, TnaroHaiu, yriel).
ITpaBuIbHBIE MHOTOTPAHHUKHI

Tema 6.3
L{uuHIp, KOHYC, ap U
HUX CCUCHUA

IIpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IEPKAHME (COAePKAHUE PUKIATHOTO MOLYJIS)

IpakTuyeckoe 3ansatue 36. [{wmHap, koryc, chepa u map. OCHOBHBIC CBOMCTBA
MPSIMOTO KPYTrOBOTO LIUIUHAPA, MPSIMOTO KPYTOBOTO KOHYCA.
N3o06paxkeHne Te BpalieHus Ha TNIOCKOCTH. Pa3BEPTKa IMIIMHIPA U KOHYCA

IIpakTunueckoe 3ansTue 37. [Ipeacrasnenue 06 yceuéHHOM KoHyce. CeueHus: KOHyca
(mapaJuteIbHOE OCHOBAHUIO M ITPOXO/IAIIEE Yepe3 BEPIIHHY), CCUCHHS
nUIUHApA (MapayiieTbHO U MEPICHIUKYIISIPHO OCH), CEUYEHHUX IIapa.

Tema 6.4 O0BeMEBI 1
TJTONIAU MOBEPXHOCTEMN
Tel

Conep:xanue yueOHOro Mmarepuasa

KomOunupoBanHoe 3aHATHE

O06wem npsMoyrosbHOro napauienenumneaa. Oobem Kyoa.

OO6beMbl IPSAMOI MTPU3MBI U IIMIIMHAPA.

OOBemMbl MUpaMUJIbI U KOHYCA.

O06bem mapa

Tema 6.5 IIpumepsnt
CHMMETpUH B npodeccuu

IIpodeccnonabHO-OpHMEeHTHPOBAHHOE CO/IePKAHME (COEePKAHUE PUKIATHOTO MOIYJIS)
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IIpakTuyeckoe 3ansitue 38. [loHsTHE O CHMMETPUHU B IPOCTPAHCTBE
(eHTpanbHast, oceBasi, 3epKaIbHas).

IpakTuyeckoe 3ansitue 39. O600IICHUE MPECTABICHUIN O TPABUIIBHBIX 4
MHOTOTpaHHHUKaX (TeTpas’ap, KyO, OKTa’ap, T0JEKadAp, HKOCAdP).
ITpumepsl cummeTpuii B mpodeccun
Tewma 6.6 Pemenue 3anay. Coaeprxanue y4eOHOro MaTepuaJia
MHoOrorpaHHuKu 4 Tena KoMbOunupoBanHoe 3aHsiTHe
BpalllCHUs [1nouiaay NoBEpXHOCTH MHOI'OIPAHHUKOB U TEJl BPAILlCHUs 4
OOBbeMBI MOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALIICHUS
KontpoabHnas padora 6. O0beMBbI U IJIONIAIU TOBEPXHOCTH MHOTOTPAaHHUKOB U 5
TEJ BpallleHUs
Paznen 7. DineMeHTBHI TEOPUHM BEPOSTHOCTEH M MATEMATUYECKON CTATHCTUKH 34 OK 02, OK 03, OK
Tema 7.1 CoObiTHE, Coaep:xaHue y4eOHOro MaTepuasia 05, OK 09
BEPOSATHOCTH COOBITHSI. KomOuHupoBanHoe 3aHsATHE
CrnosxeHue u yMHOXKEHHE CoBMecTHBIEC 1 HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTUA CYMMBI
BEPOATHOCTEN COOBITUH. 6

YcnoBHas BEPOSTHOCTB.

3aBHCHUMBIC U HE3aBUCHMBIEC COOBITHS. TEOpeMbl O BEPOSTHOCTH MPOU3BEICHHS
COOBITHI

Tema 7.2 BepossTHOCTD B
poQecCHOHATBHBIX 3a/1a4ax

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/IePKAHME (COAepKAHUE IPUKJIATHOTO MOILYJIs)

IMpakruuyeckoe 3ansaTue 40. TeopeMbl 0 BEpOITHOCTH CyMMBI COOBITHI.
VYcnoBHas BeposTHOCTh. TeopeMbl 0 BEpOSITHOCTU POU3BEIEHUS COOBITUI

IIpakTnueckoe 3ansaTue 41. OTHOCUTENBHAS YacTOTa COOBITHSI, CBOMCTBO €
YCTOMYHUBOCTH.

IpakTnyeckoe 3anaTue 42. CTaTUCTHYECKOE ONPE/ICIICHUE BEPOSTHOCTH.

IIpakTnyeckoe 3ansaTHe 43. O1IeHKa BEPOATHOCTH COOBITHS

Tema 7.3 JluckperHas
ciy4aiiHasi BeJIMYUHA, 3aKOH
€€ paclpeneacHus

ConeprxaHue y4eOHOro MaTepuajia

KOM6I/IHI/IpOBaHHOe 3aHATUC

Bunp! ciyqaiinbix BennunH. OnpeeseHne JMCKPEeTHON CIIy4aiiHOW BEJTMYHHBI.

3akoH pacnpeaciiCHusd IIPICKpCTHOfI CJ'Iy‘-I&fIHOfI BCJIMYMHBI.

HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIYYaiHON BEIUYHHBI

Tema 7.4 3amaunm
MaTeMaTHIeCKOH
CTaTUCTHKH.

Conep:xanue yueOHOro MmarepuaJia

KoMOuHMpoBaHHOE 3aHATHE

[TepBuuHas 06pabOTKa CTATUCTUYECKHUX JAHHBIX.
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YucnoBbie XapaKTEPUCTUKH (CpeqHee apuMETHIeCKoe, MEeIMaHa, pa3Max,
JUCTIepCust ).

Pabota ¢ Tabnuiamu, rpadukamu, 1uarpaMMaMu 6
Tema 7.5 Dnementsl Teopun | Comep:kaHue y4eOHOro MaTepuaJia
BEPOATHOCTEN U KomMb6unupoBanHoe 3aHsiTHe
MaTeMaTHYEeCKON Bupl coObITHIA, BEpOSTHOCTH COOBITHIA. CIIOKEHHE U YMHOKEHHUE BEPOSITHOCTCH.
CTaTUCTUKH JluckperHas ciaydaliHas BEJIMYMHA, 3aKOH €€ paCIpEICIICHHUs. 6
3a/ia4yi MaTeMaTUYECKON CTaTUCTHUKH.
KontpoabHasi padora 7  Bunasl coObITH, BEpOSTHOCTH COOBITHIL. CllOKEeHUE U
YMHOXEHHE BeposiTHOCTEH. JluckpeTHas cinyyaiiHas BeIMYMHA, 3aKOH €e 2
pacnpesenenus. 3agaud MaTeMaTUYeCKON CTaTUCTUKH.
IIpomexyTounasi arrecTanusi (JK3aMeH) 18
Bcero: | 330
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3. YCJOBUA  PEAIM3AIIMUA  ITPOT'PAMMbBI  JUCHUMIIVIMHBI

3.1. /s peaau3anuu NpOorpaMMsbl AU CHHUILIMHBI TOJKHBI OBITH MPeIyCMOTPEHBI CJIeTyIoIne
crnenuaJbHble MOMEIleHNsI:

1. YueOHast aymuTopust AJisi IPOBEIACHIS 3aHATHI BCEX BUIOB, IPEIyCMOTPEHHBIX 00pa30BaTeIbHON
MpOrpaMMoOii, B TOM YHUCJI€ TPYIIOBBIX U UHAUBUAYATbHBIX KOHCYJIbTAIIUHN, TEKYIIETO KOHTPOJIS U
MMPOMEKYTOUYHOM aTTECTALNU

(KabuneT MaTeMaTHKH)

Crenyann3upoBaHHas MeOelb:
JleknimonHble apThl — 42 mIT.
Crynbs — 84 wr.

Cron npenojaBarens — 1 mrT.
Cryn npenogaBatenst — 1 mir.
Vuebnas mocka — 1 mir.

DKpaH HACTCHHBINA — | 1mT.

TexHuYecKHe CpesicTBa O6V‘~ICHI/I$H

Kommnsrorep npenogasarens — 1 mr.
Mynbrumenna npoexktop — 1 mr.
AyanoKoIOHKH — 1 1IT.

2. YyeOHas ayIuTOpus AJIsl MPOBEJCHUS 3aHATHI BCeX BUIOB, IPEyCMOTPEHHBIX 00pa3oBaTeIbHON
MPOrPaMMOii, B TOM YKCJI€ TPYIIOBBIX U WHANBUAYAIbHBIX KOHCYIbTAIMI, TEKYIIIETO KOHTPOJS U
MIPOMEXKYTOUHOM aTTecTaruu

(MeToauueckuii KaOMHET)

CoenmannsnpoBanuas MeOeb:

Komnerorepnsie cTosbl — 20 mrT.

Crous nucbMeHHBIN — 13 mT.

Kpecno xomnsrorepaoe — 20 mir.

Crynbs — 26 wr.

Hkad n1s yaeOHO-METOAMYECKUX MaTepHalIoB — 6 IIT.

TexHuueckue cpesicTBa 00y4eHus:
IlepconanbHble KOMIBIOTEPHI — 18 1IT.
MynpTumeana npoekrop — 1 mr.
OKpaH HacCTeHHbIN — | mT.
AynnoKoJIOHKH — 11T.

3. [TomereHus st CaMOCTOSATETHLHOM paboThl: BuOIMOTEKA U YUTANTBHBIN 3aJ1 C BEIXOJIOM B CETh
HNutepner

Crenvanu3upoBaHHas MeOeb:

Cron xadenpa — 3 mir.

Karamoxxsapii smuk — 1 mr.

kad st yntaTenbckux GopMymIsipoB — 3 IIT.
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Burtpuna nis kHur — 3 mir.

Crou yueHnueckuii — 24 mir.

Kpecno xomnbrorepHoe — 2 wmr.

Cryn - 48 wr.

Cron 3proHOMHUYHBIN ¢ TyMOOH — 1 mT.
Hlka¢ ams 1OKyMEHTOB — 3 MIT.

TexHHYECKHE CpeJicTBA 06VLICHI/I$IZ

[TepconanbHbie KOMITBIOTEPHI— 18 MIT.

3.2. UudopmanmonHoe obecniedeHne peau3alu NporpaMmmel

OcHOBHBIC HCTOYHHMKH:

1. Mep3max, A. I'. Maremaruka. Anrebpa M Hayana maremarhyeckoro axanmmsa. 10 kiacc:
yrayOn€HHbIN ypoBeHb: yueOHuk / A. I'. Mepsnsk, J[. A. Homuposckuii, B. M. IlonskoB. — 6-¢ usn.,
crep. — Mocksa: IlpocBemenne, 2022. — 480 c. — ISBN 978-5-09-087877-7. — URL:
https://e.lanbook.com/book/360725 (mara obpamenus: 9.08.2024).

2. Mep3msak, A. I'. Maremaruka. AnreOpa M Hayajla MaTeMaTH4eckoro aHamumza: 11-i kmacc:
yrayOnéHubiii ypoenb: y4ueOHuk / A. I'. Mepsnsk, . A. Homuposckuii, B. M. Ilonskos; mox
penakmueit B. E. Ilomomsckoro. — 5-e um3m., crep. — ISBN 978-5-09-103608-4. — Mockaa:
[Ipoceemenune, 2022. — 412 c¢. — ISBN 978-5-09-087874-6. —  URL:
https://e.lanbook.com/book/360722 (nata oopamienus: 9.08.2024).

3. Mep3msk, A. I'. Marematuka. ['eomerpust: 10-ii knacce: yriayOnéHHbIi ypoBeHb: yueOHuK / A. T
Mep3msx, . A. Homuposckuii, B. M. Ilonskos; nox penakuueit B. E. Tlogonsckoro. — 7-e nzn. —
Mocksa: IIpocBemenne, 2023. — 272 c¢. — ISBN 978-5-09-103609-1. — URL:
https://e.lanbook.com/book/353663 (nata oopamienwus: 9.08.2024).

4. Mep3insk, A. I'. Marematuka. I'eomerpus: 11-it knacc: yriyOn€HHbIN ypoBeHb: yueOHUK / A. T
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npodeccnoHaNbHBIX KOMIETEHIIUN MO pa3/iesiaM U TeMaM CoJIep KaHus yueOHOro MaTepuarna.

Oobwmas/npogeccnonaibHast Paznen/Tema Tun oeHOYHBIX
KOMIIETEHIMSA MEepONpHUsSITHS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

peleHHs 3a1a4
npodhecCHOoHATBLHOM
ACATCIIBHOCTH NIPUMCHUTCIIBHO K
Ppa3InYHbIM KOHTCKCTaM

o/ct, 1.4.

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Tems1r 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

YceTHBI ompoc
MaremaTudyecKuid JTUKTAHT
NunuBuayanpHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3ynbTaToB
MPaKTUYECKUX padoT
KontponbHas padota

4.10 BrinonHnenue 3amanuii Ha
P 5, Temn 5.1, 5.2, 5.3 I1- JK3aMcHE
o/c,5.4,5.5,5.6
P 6, Tems! 6.1, 6.2, 6.3,
6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8

OK 02. Ucnionb30BaTh P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHaJIM3a ¥ UHTEPIIPETaIH
uHpopmanuu u
WH(OPMAaIIMOHHBIE TEXHOIOTUU
JUTS BBITIOJTHEHUS 337124
npodecCuOHAIbHON
JESTSIIbHOCTH.

o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P7, Temur 7.1, 7.2 IT-0/c,
73,74

YcTHBIN OITpoc
MareMaTuyeckuil TUKTaHT
WNunuBunyanpHas
camMoCTosITeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX paboT
KonTponbhas padbota
Brimmonnenue 3aganuii Ha
SK3aMEHe

OK 03. ITmanupoBars u
peann30BhIBaTh COOCTBEHHOE
npodheccuoHaIbHOE U TMYHOCTHOE
pa3BUTHE,
IPeIIPUHIMATENbCKYIO
NeSITebHOCTD B
npodeccuoHaabHOM chepe,
UCIIOJIb30BaTh 3HAHMS

110 TIPaBOBOW U (PMHAHCOBOM
TPaMOTHOCTH B Pa3IMYHBIX
’KM3HEHHBIX CHTYaIUsIX

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 2, Temn1 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 I1-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9,
4.10

P 6, Temr1 6.1, 6.2, 6.3,

6.4, 6.5, 6.6, 6.7 IT-o/c, 6.8

P7, Temsr 7.1, 7.2 I1-0/c,
73,74

TectupoBanue

YceTHBII ompoc
MaremaTudecKkuii JTUKTaHT
NunuBuayanbHas
camocTosITeNbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX padoT
KonTponbnas pabota
Brimonnenue 3amanuii Ha
JK3aMecHE
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OK 04. D¢ddexTuBHO
B3aMMO/ICHICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/IE.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 2, Tems1 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,

TectupoBanue

YceTHBI ompoc
MaremMaTHUeCKUIl JUKTAHT
NunuBuayanpHas
caMmocTosiTeNbHas paboTa
[IpencraBnenue pe3yapTaToB
MPaKTUYECKUX padoT
KontponbHas padota

4.10 Brimonnenue 3amanuii Ha
P 5, Temn 5.1, 5.2, 5.3 I1- SK3aMCcHE
o/c,5.4,5.5,5.6

OK 05. OcymiecTBiTh YCTHYIO U P 1, Tema 1.1, 1.2, 1.3 II- | TectupoBanue

MMCbMEHHYIO KOMMYHHUKALIUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepainu ¢
y4eToM 0COOEHHOCTEN
COIIMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5, 36

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P7, Temn 7.1, 7.2 I1-0/c,
73,74

YcTHBIN O1Ipoc
MareMaTuyeckuil TUKTaHT
WNunuBunyanpHas
camocTosITeNIbHas paboTa
[IpencraBnenue pe3yapTaToB
IIPAKTUYECKUX paboT
KonTponbhas padora
Brinonnenue 3aganuii Ha
SK3aMEHe

OK 06. ITposiBIATE Tpak1aHCKO-
NaTPUOTHYECKYIO MTO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHNE Ha OCHOBE
TPaZULIUOHHBIX POCCUUCKHUX
JTyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHU3aLUN
MEKHAIIMOHAIbHBIX U

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 4, Tems1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9,
4.10

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

TectupoBanue

YceTHBII ompoc
MaTteMaTU4eCKUM JUKTAHT
NunuBunyansHas
camMocCTosITeNbHasl paboTa
[IpencraBnenue pe3yapTaToB
MPAKTUYECKHUX paboT
KonTponbhas padora
Brimmonnenue 3aganuii Ha

MEXPETUTHO3HBIX OTHOILIECHUH, 9K3aMeHe
IPUMEHSTH CTaH/IapThI

AQHTUKOPPYIIIUOHHOTO

MIOBEJICHUS;.

OK 07. CopeiicTBOBaTh P 2, Temsr 2.1, 2.2, 2.3, 2.4, | TectupoBanue

COXPAHEHHUIO OKpYKaroUen
Cpelbl, pecypcocOepexeHHIO,
PUMEHSTh

3HaHUS 00 U3MEHEHHUH KIIMMATa,
IPUHIUITBI 0€PEXINBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIeCTBOBATH B

Ype3BbIYANHBIX CUTYAIUX;

2.5, 2.6 II-o/c, 2.7

P 4, Temsr 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 T1-o/c, 4.8, 4.9,
4.10

P 5, Temrr 5.1, 5.2, 5.3 I1-
o/c,5.4,5.5,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

YceTHBI ompoc
MaremaTtudecKkuii TUKTaHT
NunuBuayanbHas
camMocCTosITeNbHas paboTa
[IpeacraBnenue pe3ynbTaToB
MPAaKTUYECKUX paboT
KonrponsHas pabora
Brimonnenue 3aganuii Ha
JK3aMecHE
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OK 09. ITonb3oBaThCst
npohecCHOHATBLHOM
JIOKYMEHTaluEen Ha
rOCy/IapCTBEHHOM U
WHOCTPAaHHOM
SI3BIKAX.

P 1, Tema 1.1, 1.2, 1.3 II-
o/c, 1.4.

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 II-o/c,
73,74

TectupoBanue
YceTHBI ompoc

MareMaTn4ecKuil TUKTAHT
NunuBuayansHas

caMoCTOsATeNIbHAas paboTa
[IpeacraBnenue pe3yIbTaToB
MPaKTHUYECKUX padoT
KonrponsHas padora
Brinmonnenue 3aganuii Ha
JK3aMeHe
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