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PACCMOTPEHO COTI'JTJACOBAHO

Ha 3acenanuu LK 3am. nupekropa no YMP
00111600pa30BaTEIIbHBIX,

€CTECTBCHHOHAYYHBIX

Y TYMaHUTAPHBIX AUCLUUTUINH

[Iporpamma yueOHoM aucrumuimael OOJly.04 Marematuka paspaboTaHa B COOTBETCTBHH C
npukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoii ®@enepanuu ot 17 mas 2012 r.
N413 "OO6 yrBepkacHUN (eaepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpeanero oOmiero oopasoBanusa" (C U3MEHEHUSIMU M JIOTIOJIHEHUSIMHA) M 3apETHCTPUPOBAHHOTO
MunucteperBom toctunmu Poccuiickoit @enepanuu 07 urons 2012 r. (Peructpanmonnsiii Ne
24480), B cOOTBETCTBUU C TpeOoBaHUsIMU DeepaabHOTO TOCYIapCTBEHHOI0 00pa30BaTEILHOTO
CTaHJapTa CpeaHero MmpodecCHOHaTBLHOrO 00pa3zoBaHus no crnenuanbHocTd 35.02.12 CamoBo-
NapKoBO€ M JAHIMA()THOE CTPOUTENBCTBO, YTBEPXKACHHOTO TpUKa3oM MuUHHCTEpCTBA
npocsemiernst PO ot 5 mas 2022 r. N 309 "O6 yrBepxkaeHnu (eaepaqbHOro rocy1apCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa CPeIHEro MpPodecCHOHAIBPHOTO 00pa30BaHMs MO CHEIUATBHOCTH
35.02.12 CanoBo-mapkoBoe W JIAHIMIAPTHOE CTPOHUTEILCTBO" ¥ 3aperUCTPUPOBAHHOTO
MunuctepcrBom toctuniud PO 9 urons 2022 r. (Perucrpauuonnsiii N 68818), Ha ocHOBaHUU
[TpumepHoil pabouelt mporpamMmbl 0011e00pa30BaTeNbHON AUCHMILTUHBL «MaTeMaThkay A
npodeccnoHanbHBIX 00pa3oBaTeNbHBIX Opranu3aiuii, pazpadorannoir ®I'bOY AI1O «UucTUTYT
pa3ButTHUs npodeccuoHanbHOro 00pa3oBanus» (0a30BbIil ypoBeHb BapuaHT 2) (ripotokos Nel4 ot
30.11.2022r.).

Opranuzanus-pa3paboTumk:

['ocynapcTBeHHOE OO0 KeTHOE NMpodeccHoHalIbHOE 00pa3oBaTelbHOE yupexkIieHHe MOCKOBCKOM
obnactu «CeprueBo-Ilocanckuii KoJIeHK»

ABTOp-pa3pabOTUuK:

bobkoBa Kpuctuna lOpreBHa - npenoaasarens ' BITOY MO «Ceprueso-llocancknii
KOJUIEIK»
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1. O0mas xapakrepucTuka padoydeil nporpaMmbl 0011e00pa30BaTEeIbHOM
y4eOHOM TUCUMILIMHBI «MaTemaTuka»

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccHoHATbHOI
oOpasoBareabHoil nporpammsl CIIO:

Oo6meoOpa3oBaTenpHas ydeOHas OuUCHUIUIMHA «MaTeMaTukay SBISICTCS
00si3aTebHOM  4YacThi0  OO0IIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTEeNbHOM
nporpammel B cooTBeTcTBHH ¢ OI'OC 35.02.12 CanoBo-napkoBoe U gaHAmadTHOE

CTPOUTCILCTBO.

(npogheccuu/cneyuanvrocmau)

1.2. e u muIaHUpyeMble pe3yJIbTAaThl 0CBOCHUS JUCHUIIIHHBI:

1.2.1. Heab (uCUMIIAHBI

Conepxanue mporpamMMbl 0011€00pa3oBaTEIbHON Y4EOHOU JUCHUIUIMHBI
«MareMaTuka» HampaBJI€HO Ha JIOCTWXKEHHE pe3yJIbTaTOB €€ W3Yy4YCHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHambHOM
HarnpasieaHocTi ®I'OC CIIO.

1.2.2. Ilnanupyemblie pe3yabTAaThl OCBOCHUS 001e00pPa30BaTe/IbHON y4eOHOH
aucuIIMHBI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHne JUCUUIUIMHA UMeeT pu popmupoBanuu u pazsutud OK u
[TK



O01mme KOMIIEeTEHIINHT

IInanupyemMsble pe3yJbTaThl 00yYeHHs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats cioco0st
[peLICHUS 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYIOII00UE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHON  JICATCIBHOCTH
TEXHOJIOIMYECKOW U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M|
CaMOCTOATENIbHO BBINOJIHATH TAKYIO S TEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM cdepam MmpodhecCHoHaATbHOM]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHHUBEPCATbHBIMU y4eOHBIMU
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

bopmynHupoBaTh u
paccMaTpuBaTh  ee

- CaMOCTOSITEIIEHO
AKTyallu3UpOBaTh MPOOIEMY,
BCECTOPOHHE;

- YCTaHaBIMBaTh CYIIECTBEHHBIH NPHU3HAK WIIU
OCHOBAaHUA JIA CpaBHeHI/ISI, KHaCCHq)HKaIIHH n
000OIICHHUS;

- ONpeAeNATh  IeIu

MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUSA

JACATCIIBHOCTH, 3aJaBaTh
- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX SABJICHUMAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTDb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LICJISIM, OICHHUBATH PUCKHU
[MOCJIEICTBUI ACATCIIBHOCTH,

- Pa3BHUBATH KPCATHUBHOC MBIIIJICHUC IMPU PCIICHUU

-BJIAJIETh METO/IAMHU JIOKA3aTENbCTB, AITOPUTMAMU PELICHUS
3ajad; yMeHue (OpMyIHpOBaTh ONPEIEICHUs, aKCUOMBI 1
TEOPEMBI, TPUMEHSTh UX, TPOBOIUTH JOKa3aTeIbHbIC
paccyKIeHUs B XO/1€ PELICHUs 3a1ay;

- YMETh OIIEPUPOBATh MOHATUSMU: CTEIIEHb YUCIIA, JJorapupm
Y1CIIa; YMEHUE BBIOJIHATH BHIYMCIICHUE 3HAUCHUH U
peoOpa30BaHus BBIPAKEHUH CO CTETEHAMU U Jorapudmamu,
peoOpa3oBaHus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETh OIIEPUPOBATH MOHATHIMHU: PAlMOHAIBHEIE,
MppanroHalbHbIE, TOKA3aTeIbHbIC, CTETICHHBIE,
lTorapu(pMHUIECcKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEpaBEHCTBA, X CUCTEMBI;

- YMETh OIEpPUPOBATh MOHATUAMU: (HYHKIIUS, HETIPEPBHIBHAS
(byHKLUS, TPOU3BOIHAS, IEPBOOOpA3HAas, ONpeAETICHHBIH
MHTETpaj; yMEeTh HaXOUTh POU3BOHbIE FIIEMEHTAPHBIX
(yHKINH, HCTIONB3YS CIPABOYHBIE MAaTEPHAIIBI; UCCIIETOBATH B
MPOCTEHIINX CITy4asix GYHKIIMHA HA MOHOTOHHOCTH, HAXO/UTh
HarOOJIBIIE | HANMEHBIITNE 3HAYCHNS (DYHKIIUIA; CTPOUTH
rpauKu MHOTOUYJIEHOB C MCIIOJIb30BAaHUEM allapara
MaTeMaTHYECKOT0 aHAJIN3a; IPUMEHSTh IPOU3BOIHYIO ITPU
PELLICHUHM 3aJ1a4 Ha JBM)KEHUE; peliaTh MPakTHKO-
OPUEHTHPOBAHHBIE 33/1a41 HAa HANOOJIbIIINE U HAUMEHbIIINE
3HAYEHUs, Ha HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHHUS;

- YMETh OIIEPUPOBATH MOHATHIMU: PallMOHANIbHAs (GYHKLINS,
rokasareibHasi QyHKINS, CTeNeHHas QyHKIuUs,

PKU3HEHHBIX TIPOOIIeM

morapudmuueckas QyHKIUs, TPUTOHOMETPUYECKHE (PYHKIINH,




0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIQJIETh HaBBIKAMU Y4€OHO-HCCIIEA0BATEIbCKON 1]
[MPOCKTHOM J1eATEIbHOCTH, HABBIKAMHU DPa3pelICHHUS]
po0em;

- BBUBIIATh NPUYMHHO-CJICJACTBEHHBIC CBS3U H
AKTyaJTM3UpOBaTh 3aJady, BBIIBUTAaTh THIIOTE3Y ¢
[PEIICHNS, HAXOIUTh ApIYMEHTHI 715 I0Ka3aTeIbCTBA|
CBOUX YTBEP:KICHHIA, 15|

3a/laBaTh I[apaMeTpbl

KPUTEPUU PELLICHHUS;
- AHAJIU3MPOBATH IIOJIYYEHHBIE B XOJ€ PpELICHHUs
3a1a4d  pe3yJbTaTbl, KPUTHYECKH OLEHUBATH UX]

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTDH 3HAHUSA B INO3HABATCIIBHYIO U

IIPAKTUYICCKYIO o0iactu KU3HCACATCIIbBHOCTH,

- YMCTb HHTCIpUPOBATH 3HAHHUA W3  PA3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUT'aThb HOBBIC naeu, npeajararb
OPHUTMHAJIBHBIC IMTOAXOJAbl U PCUHICHUS,

138 CIOCOOHOCTH ux WCIOJIb30BaHUS B

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

oOpaTHbIe GYHKINU; YMEHHE CTPOUTDH IpaUKH H3YyUEHHBIX
(yHKUINH, UCTIONB30BATh TPAPUKH MPH U3YYEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
[IPEMETOB U 33Ja4 U3 PealbHOM KU3HH; BbIpaXaTh (popMyIaMu
3aBUCUMOCTH MEXly BEJIUUYNHAMY;

- YMETh peIIaTh TEKCTOBBIE 33/1a4H Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, O U YaCTH, Ha IBU)KEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJOTH, 3a/1a4l U3 00JIaCTU yIpaBJIEHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPA)KECHMUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H,
1CCIIEI0BATh MTOJIY4EHHOE PELICHUE U OLICHUBATh
[IPaBON10100HOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU: CpeaHee apu(PMETUYECKOE,
MenraHa, HauOoJibliee U HauMEHbIlee 3HAUYCHUsI, pa3Max,
criepcus, CTaHAapTHOE OTKIIOHEHHWE YHCIIOBOrO Habopa; yMeTh
M3BJIEKATh, UHTEPIIPETUPOBATh HH(POPMAIINIO, TPEACTABICHHYIO B
Ta0iuIax, Ha JuarpaMMax, rpadukax, OTpakaroIllyto CBOMCTBA
[pEaSIbHBIX MTPOLIECCOB U SIBJICHUIL; MPEACTaBIATH HHPOPMAIUIO C
[TOMOIIbIO TAaOJIUI] U JUarpamMmm; UCCIeI0BaTh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOJI0B U
DIIEKTPOHHBIX CPEACTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIy4aiHBIN ONBIT U CIy4aifHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITUS; yMEHHE BBIUUCIISATH
BEPOSTHOCTH C UCIIOJIb30BAaHUEM I'papUECKUX METOOB;
[PUMEHSTH (OPMYIIBI CII0)KEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThl U (POPMYIIBI IPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aiiHBIMU BEJIMYMHAMH; YMEHUE PUBOAUTH TPUMEPHI




[POSIBJIICHUS 3aKOHA OOJIBIINX YMCEI B PUPOIHBIX U
OOIIECTBCHHBIX SBIICHUSIX;

- YMETh ONIEPUPOBATH MOHATUAMU: TOUKA, IPSAMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYIPAaHHBIN YIroJl, CKPELIMBAIOIIUECS MIPSIMBbIE,
[apajyIeIbHOCTh U MEePIEHAUKYISIPHOCTh NPSMBIX U IUNIOCKOCTEH,
YTOJI MEKAY IPSAMBIMHU, YTOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXTy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TNIOCKOCTH,
PAcCTOSIHHE MEXAY MPSMBIMHU, PACCTOSIHHE MEXKIY TUIOCKOCTSIMHU;
YMEHHUE HCIIONIb30BaTh MPH PELICHUHN 331a4 U3yYCHHBIC (DaKThI U
TEOpEeMBbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPYKaIOIIETO MUPA;

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOTOI'PaHHUK, CEUECHHE
MHOTrOrpaHHMKa, KyO, mapajuiesenunes, npusma, nupamMmuia,
(burypa 1 moBepxHOCTb BpallleHUs], IMIIMHP, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpallleHus, INIOCKOCTb, Kacaromascs cepsl,
[UTMHIpA, KOHYCA, TUIONIA b IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYca, IIWINHPA, TUI0IIa1b chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MTapajuIeyenuIe/1a, TMPaAMH/IbI, TIPU3MBI,
[UIMHIpA, KOHYCa, [apa; yMeHHe 300pakaTh MHOTOTPaHHUKH H
[MOBEPXHOCTH BpAIIEHUs, UX CEYECHHUS OT PYKH, C TOMOIIbIO
UEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAaHHUKHY;

- YMETh ONEPUPOBATH MOHATUAMU: JIBH)KEHHE B TIPOCTPAHCTBE,
M0J00HBIE PUTYPHI B TIPOCTPAHCTBE; HCITOJIF30BATh OTHOIIICHHE
ruiomiaiel moBepxHocTell 1 00beMOB OJOOHBIX GUTYD MTPU

PEIICHUH 3a]1a4;




- YMETb BBIYUCIIATH TEOMETPUUECKNE BEIMUUHBI (JIMHA, YO,
rioniaib, 00bEM, MJIOLIA/Ab IOBEPXHOCTH ), UCIIONb3YS
M3ydeHHBIE POPMYIIBI U METO/BI;

- YMETh OIIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPJMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BE/IEHUE, YTOJ MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTB C
MOMOIIIBIO N3YYEHHBIX (DOPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[paccTOsSIHUE MEXY JBYMs TOUKAMU;

- YMETb BBIOMPATh NOAXOJAIMIMMI U3YUEHHBIN METO JUIsl PEIICHUS
3aJjauM, paclio3HaBaTh MaTeMaTHuecKue (aKkThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOAUTD IPUMEPHI
MaTeMaTHYeCKUX OTKPBITUI POCCUHCKON U MUPOBOI
MaTEeMaTUYECKON HAYKH.

- YMETb ONIEPUPOBATh MOHATUSAMU: OIpE/EIeHIE, aKCHoMa,
TeopeMa, CIIEICTBUE, CBOICTBO, IPU3HAK, JOKA3ATENbCTBO,
[paBHOCUJIbHBIE (DOPMYJIMPOBKHU; yMEHUE (HOPMYIINPOBATh
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKIAEHUE, TPUBOJIUTH
[IPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO.L
MaTEeMaTUYECKON MHAYKLMH; IPOBOJNUTD JOKA3aTEIbHbIE
[pacCyXJI€HHUs IIPH PELICHNH 3a]a4, OLIEHUBATh JJOTMYECKYIO
[IPABHJIBHOCTb PaCCyXACHMI;

- YMETb OIIEPUPOBATh MOHATUAMU: MHOKECTBO, IOJIMHOXKECTBO,
orepaluy HaJl MHOKECTBAMU; YMEHHE UCTI0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN amnmapar i OIMUCaHUs pealibHbIX MPOLECCOB U
SIBIIGHUM TIpY PELEHUH 33/1a4, B TOM YHCJIE U3 IPYTUX YyUeOHBIX

[pEeIMETOB;




- YMETh OIIEPUPOBATH MOHATHIAMU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha IUIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Ipadbl
Pa3IMYHBIME CIIOCOOAMU; MCIIONIb30BATh Ipadbl IPU PELICHUN
3a1ad4;

- YMETh CBOOOJTHO OIIEPUPOBATh MOHATUSAMHU: COYETAHUE,
[IEPEeCTaHOBKA, YUCJIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMEHHE IPUMEHATh KOMOMHATOPHBIE (PaKThI U
[PACCy’KJICHHUs U1 PELICHHUs 3a1a4;

-YMETbh OIIEPUPOBATH MIOHATHIAMU: HATYypaJIbHOE YUCIIO, LETIO0E
YKCIJIO, OCTATOK 110 MOAYJIIO, PALIMOHAIIBHOE YHCIIO,
MPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYPAJIbHBIX, LIEIIbIX,
pallMOHAIbHBIX, JEHCTBUTEIBHBIX YACEN; YMEHUE UCIIOIb30BaTh
[IPU3HAKU AETUMOCTH, HAUMEHBIINN OOILUI 1eNUTeNb U
HarMeHblIee o0liee KpaTHoe, alroput™M EBkiina npu pereHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU IIO3ULIMOHHBIMA CUCTEMAMH
CUMCIICHUS;

- YMETbh CBOOOTHO ONIEPUPOBAThH MOHATHSIMU: CTENIEHB C LIEJIbIM
[TOKa3aTeJIeM, KOPEHb HaTypPAJIbHON CTEIIEHHU, CTEIEHD C
[pallOHAIBHBIM ITI0KA3aTENIEM, CTEIIEHb C ICHCTBUTEIIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm ymucia, CHHYC,
KOCHHYC Y TAHT€HC IIPOU3BOJILHOIO YHUCIIA;

- YMETb OIIEPUPOBATH MOHATUAMU: TOKIAECTBO, TOXKIAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH
1 HEPaBEHCTB, PABHOCWIBHOCTh YPABHEHUI, HEPABEHCTB U
CHCTEM, PALIMOHAJIBHBIE, UPPALMOHAIBHBIE, TOKA3ATEIIbHBIE,
CTETIeHHbIE, IOTapU(PMUUECKHE, TPUTOHOMETPUUYECKHE
YPABHEHUSI, HEPAaBEHCTBA U CUCTEMBI; YMEHUE PEIIAaTh YPABHEHUS,
HEPABEHCTBA U CHUCTEMBI C TOMOIIBIO PA3JIMYHBIX IPUEMOB;




pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPOM;
[IPUMEHATHh YPAaBHEHHS, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a]a4 U 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U
[peaJbHON KU3HU,

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUAMMU: rpauK QyHKIHH,
oOpaTtHas GpyHKIHMSA, KOMIIO3ULIMS PYHKITUH, JIMHEHHAST PYHKITUSA,
KBaJpaTU4Has QYHKLUS, CTeNIeHHas QYHKLHUSA C LIEIbIM
[H0Ka3aTeieM, TPUrOHOMeTpuYecKue QyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (DYHKIMH, TIOKa3aTelbHas U
orapudmuueckas QyHKINN; YMEHHE CTPOUTH TpaduKu
(byHKIMH, BBRIIOTHATH TpeoOpa3oBanus rpaguKoB QyHKINN;
YMEHHUE UCII0Ib30BaTh rpaduKu GYHKLUUHN ISl U3Y4EeHUS
[IPOLIECCOB U 3aBUCUMOCTEH MU PELICHNUH 3a7a4 U3 IPYrux
y4e€OHBIX IPEMETOB U U3 PEANbHOM KU3HH; BBIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATHAMHU: YETHOCTh (DYHKITUH,
MEPUOTMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTH (DYHKITHH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpEMYM (YHKIUHU, HAHOOJbIIee U
HarMEHbIIIee 3HAaYeHUST PYHKIIUHN Ha TIPOMEKYTKE; yMEHHE
[IPOBOJIUTH HUCCIIE0OBaHNE (DYHKIINH;

YMEHHUE MCIIONIb30BaTh CBOMCTBA U rpaduku GyHKIMH AT
pelLleHNs ypaBHEHU, HEPaBeHCTB U 3a/1a ¢ apaMeTpaMu;
300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
YPAaBHEHHI, HEPABEHCTB U HX CHCTEM;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
[0CJIeI0BATENbHOCTh, apudMeTndecKas: Mporpeccus,
reoMeTpHuueckas rmporpeccus, 0eCKOHEYHO yObIBaroIias
reoMeTpHuecKas Porpeccus; yMeHHe 3a/1aBaTh
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[10CJIE0BATENBHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
hopmyu;

- YMETh OIEPUPOBATH MOHATHAMHU: HETIPEPHIBHOCTD (DYHKIIHH,
AQCUMIITOTHI rpaduka GyHKIKH, IepBasi U BTOpast IPOU3BOAHAS
(yHKLNH, TeOMETPUYECKUN U (PU3NUECKUIT CMBICI TPOU3BOAHOM,
[epBOOOpa3Hasi, ONPeAeICHHbII HHTErpajl; yMEHHE HaXOIUTh
ACHUMIITOTHI rpaduka GyHKIUN; YMEHHE BBIUUCIIATH IPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (D YHKIIHIA,
HAXO/JUTh YpaBHEHHE KacaTelbHOW K TpaduKy QyHKITUH;
[YMEHME HCII0JIb30BATh ITPOU3BOIHYIO JUIsl UCCIIEI0BAaHUS
(yHKINH, [UTS HAXO0XKICHUS HAWTY4IIIero PerIeHus B
[IPUKJIAJHBIX, B TOM YHUCJIE€ COLUAIbHO-3KOHOMUYECKUX U
(bu3nueckux 3a1adax, 1Jis ONpeaesIeHUs] CKOPOCTH U YCKOPEHHUS,;
HAXOIUTh IJIOLIA U U 00BbEMbI (PUTYp € IOMOILIBIO UHTErPaa;
[IPUBOJANUTH IPUMEPBI MATEMAaTHUYECKOT0 MOJIETTUPOBAHUS C
moMoIIbio AuddepeHIInaIbHbIX YpaBHEHUH;

- YMETb ONIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHUCIIO,
COMPSIKEHHBIE KOMIUIEKCHBIE YNCIIa, MO1YJIb U apTyMEHT
KOMILIEKCHOTO YHclia, popMa 3alluCH KOMIUIEKCHBIX YHCEll
(reomeTpuyeckas, TPUTOHOMETpUYECKas U ajdredpanyeckas);
YMETh IPOU3BOIUTH apudMeTHuecKue 1eiHCcTBUS ¢
KOMITJIEKCHBIMHU YUCJIaMH; IPUBOJUTH IPUMEPBI HCIOIB30BAHUS
KOMITJIEKCHBIX YHCET;

- YMETh CBOOOJIHO OIIEPUPOBATh MOHATHAMU: CPEIHEE
apu@meTnyeckoe, MeuaHa, HauOoJbIlIee U HaMEeHbIIIee
3HAYEHUS, pa3Max, TUCIepCHsi, CTAHJApPTHOE OTKJIOHEHUE JJIs
OMMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
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rpadu4ecKuX METOJIOB U SJIEKTPOHHBIX CPEJCTB; rpauuecKu
MICCIICIOBAaTh COBMECTHBIE HAOIIOIEHHS C TOMOIIBIO IUArpaMM
[pacCEeBaHMs U JINHEWHOU PETPECCUU;

- YMETh HAXOJUTh BEPOATHOCTH COOBITUI C HCIOIb30BAHUEM
rpaMuecKuX METOJI0B; IPUMEHSATh I PELICHUs 3a1a4
(OpMyIIbI CIIOKEHUS U YMHOXKEHMSI BEPOATHOCTEH, opMyITy
[IOJTHOM BeposITHOCTH, popMyny bepHyiin, KoMOMHATOpHBIE
(bakThl ¥ POPMYIIBL; OLICHUBATH BEPOSITHOCTU PEATBHBIX COOBITHIA;
YMEHHUE ONEpUPOBATh MOHITHAMU: CITydaiiHasl BeIMYMHA,
pacripesielieHue BEpOsATHOCTEH, MaTeMaTHIECKOE OXKUIaHNUE,
ITUCTIEPCUS U CTAHAAPTHOE OTKJIOHEHUE CIyYaiiHON BEJTMYUHBIL,
(byHKLNU pacnpeaeseHns U INIOTHOCTU PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 M HOPMAJILHOTO PaCIpee/ieHH; yMeHue
MICII0JIb30BaTh CBOMCTBA M3YUEHHBIX paclipe/leleHuil JUIst
peleHNs 3a]1a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIINX
YHICEIT, METOABI BHIOOPOYHBIX UCCIIEIOBAHMIA; YMEHUE PHUBOIUTD
MIPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCET B TPUPOTHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: TOUYKA, MIPSIMas,
[JIOCKOCTB, POCTPAHCTBO, OTPE3OK, JIyY, IUIOCKUH YToJI,
NIBYTpaHHBIN YToJl, TpEXTPaHHBIN YToJl, epeceKkaroIuecs,
napajiesibHble U CKpelIMBarolecs NIpsaMble, TapaielbHOCTh U
MEePIEeHANKYIIIPHOCTD MPSIMBIX U TNIOCKOCTEH, Yroi MexXIy
MPSMBIMH, YTOJI MEXJTy MIPSIMOM U IJIIOCKOCTBIO, YTOJI MEXTY
MUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MPH PEIICHUH 33124
M3ydeHHbIE (PAKTHI M TEOPEMBI ITITAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE; YMEHHE OTIEPHPOBAThH

[MOHATHUSAMU. MHOI'OT'PAHHHUK, CCUHCHUC MHOI'OIpaHHUKa,
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[PaBUIBHBII MHOTOTPAHHUK, IPU3Ma, TUpaMuia, Gurypa u
[MOBEPXHOCTh BPALICHUs, IUIHHIP, KOHYC, IIap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUS KOHYCA U IIMIUHIIPA,
[apajiesibHble OCH WJIM OCHOBAHUIO, CEYEHHUE 11apa, MII0CKOCTb,
Kacarolascs cepsl, UINHAPA, KOHYCa; YMEHHUE CTPOUTh
CeueHHe MHOIOIpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (PUTYPbI
1 IOBEPXHOCTH BpAILEHUsI, UX CEUYEHUs], B TOM YHUCIIE C IOMOIIbIO
DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHHO (hOPMYITHPOBATH
OTIpeIeNIeHUs] N3y4aeMbIX (UTYp, BBIABUTATh THIIOTE3BI O
CBOICTBAX M MPU3HAKAX T€OMETPHUECKUX (HUTYpP, 0OOCHOBHIBATH
VI OIIPOBEPraTh UX; YMEHUE MPOBOAUTH KiIacCUPUKALMIO GUTYD
[10 PA3JIMYHBIM [TPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE
ITOTIOJIHUTEIIBHbBIE TIOCTPOCHUS;

- YMeTb CBOOOIHO ONEPUPOBATH MOHATHAMM: IUIOIIAAb (PUTYDBI,
00beM (PUTYpHI, BEJTUYMHA YTJIa, PACCTOSIHUE OT TOYKH JI0
MIOCKOCTH, PACCTOSTHUE MEXKIY TPSIMBIMHU, PACCTOSTHHE MEXKIY
[IOCKOCTSIMH, TUIOMIAH C(ephl, IIIO0MIAh ITOBEPXHOCTH
[ paMU/JIbl, TPU3MBL, KOHYCA, IWJIMHIpPA, 00BbEM Ky0a,
[PSIMOYTOJIBHOTO MapajulesenuIe1a, TMpaMu/ibl, TPU3MBI,
[UIMHApA, KOHYCa, [I1apa; YMEHUE HaXOIUTh OTHOIIEHUE
00BEMOB MOJOOHBIX (HUTYD;

- YMETh CBOOO/THO OIIEPUPOBATH MOHATHIAMMU: JBIKEHHE,
MapajieNIbHbIA IEpPeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAaHCTBE, IOBOPOT, MpeodpazoBaHue MOJ00us, TOJOOHbIE
(burypbl; yMeHH€e pacro3HaBaTh paBHbIE U MOA00HBIE GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; YMEHUE
MCTIOJTB30BaTh TE€OMETPUIECKHE OTHOMICHHSI, HAXOTUTh
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reOMETPUYECKUE BETMUMHBI (JJIMHA, YTOJI, TUIOMA1b, 00bEM) IIPH
PELICHUHN 33124 U3 IPYTUX YI€OHBIX MIPEIMETOB U U3 PeabHON
PKU3HU;

- YMETh CBOOOJIHO OIIEPUPOBAThH MOHATUAMU: IPSIMOYTOJIbHAS
cucTeMa KOOPJUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YHUCJIO,
pa3jioKeHUE BEKTOpa Mo 06a3ucy, CKaIsIpHOE IPOU3BEICHUE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKAY BEKTOPAMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBIN METOA JUIsl pELICHUs
reOMETPHUECKUX 33724 ¥ 3a/1a4 APYTUX y4eOHBIX IPEIMETOB;
OIIepUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3X3, onpenenuTenb
MaTpULIbl, FEOMETPUUYECKUIA CMBICI ONIPEIETUTEIS;

- YMETh MOJIEJTUPOBATh PeabHbIC CUTYAI[MH Ha SI3bIKE
MaTeMaTHKH; COCTABIISATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
X CHUCTEMBI 10 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh IOCTPOEHHBIE
MOJIEJIN C UCIIOIb30BAHUEM allllapaTa aaredpsl,
MHTEPIPETUPOBATH MOTYUEHHBIN pe3yNbTaT; CTPOUTh
MaTeMaTHYeCKUE MOJIENH C TOMOLIbI0 TEOMETPUYECKUX TTOHATUI
1 BEJIMYMH, pelIaTh CBSI3aHHbIE C HUMU MTPAKTUYECKHE 3a/1a4H;
COCTaBIIATh BEPOSTHOCTHYIO MOJIENb U HHTEPIPETUPOBATH
[OJIy4YE€HHBIM PE3yJIbTaT; pelaTh IPUKIIAJHbIE 3a1a4U
CpEICTBAMU MaTEMATUYECKOTO aHAIN3a, B TOM YHCIIE COLMATIbHO-
HKOHOMHUYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOIXOSAIINI METO ISl peILIeHHs 3a]1a4H;
MOHMMAaHNUE 3HAYUMOCTH MaTEeMAaTUKH B U3yYEHUU MPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SIBICHUI; yMEHUE PACIIO3HABATH

IIPOSABJICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBEC, YMCHHC
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[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA POCCUMCKON U
MUPOBOI MaTEMaTU4ECKON HAyKU

OK 02. Ucmonmp30BaTh
COBpPEMEHHBIE CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEPIIPETany HHHOPMAITUH,
1 MH()OpMAIOHHBIE
TEXHOJIOTHH JJIS1 BBIIIOJIHEHHS
3a1a4 IpodeCcCHOHATBHON
eITeIbHOCTH

B oGnactu LHNEHHOCTH HAYYHOI'O ITO3HAHM:

-c(hopMUPOBAHHOCTH MHPOBO33pEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd U OOILECTBEHHOM IPAaKTUKH,
OCHOBaHHOTO Ha aore KYJbTYD,

CHOCO6CTBYI-OH_ICFO OCO3HaHHUIO CBOCTO MCECTa B
TOJIMKYJIIBTYPHOM MHPC;

- COBCPIICHCTBOBAHHC SI3LIKOBOM M YHUTaTEIHLCKOU
KYJIbTYPBlI KaK CpCIACTBa B3aUMOICUCTBUS MCKOY]
JIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHMC IICHHOCTH HaquOﬁ JACATCIIBHOCTH,

FOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO y
MCCIIEIOBATENBCKYIO JAESITEIbHOCTh UHIUBUAYAIbHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU yueOHBIMH

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ uHpOpMaueil:

- BJIAJCTh HaBBIKAMU IOJIy4Y€HHUs WH(pOpMalUU U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYIIECTBIISITh TIOUCK, aHAJIN3, CUCTEMAaTU3aIHI0 U
MHTEPIpPETAINI0 HH()OPMAIK pa3IHYHBIX BHIOB U
(hopm mpeacTaBIeHNUS;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HayeHHs UWHGPOpMalMd U  LEJIEeBOH

ayJIUTOpUH, BBIOMpas  ONTHUMaJbHYIO  (hopmy|

- YMETh OIICpUPOBATh NOHSATHAMH: pAlMOHATbHAS (QYHKIHS,
nokaszareiabHas GyHKLUS, CTeTeHHas QyHKIHS, IorapuMuieckas
(byHKLIUS, TPUTOHOMETPUYECKUE (YHKIUHU, 0OpaTHbIe ()YHKINU;
YMEHUE CTPOUTH IpaMKy W3YYEHHBIX (YHKUUH, HCIIOIB30BATh
rpadyKd TpU U3YYCHHH TMIPOIECCOB M 3aBUCHUMOCTEH, NpHU
pPEUICHUH 3aiad U3 JPYyruX YYeOHBIX MpPEAMETOB M 3a1ad W3
peaNbHOW JKM3HH; BBIpaKaTh (OPMYJaMu 3aBHCUMOCTH MEXIY|
BEJIMYNHAMU;

- YMEThb ONEpPHPOBaTh MOHSATHAMH: TOXIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA yPaBHEHHUH U
HEPaBEHCTB, PABHOCUIBHOCTh YPaBHEHHH, HEPABEHCTB U CHCTEM,
palMoOHaJIbHBIE, WPPAIMOHAIBHBIC, TOKA3aTeNbHbIC, CTEICHHBIC,
lorapupmMIIecKue, TPUTOHOMETPHUYECKHE YpaBHEHHS,
HEPAaBEHCTBA U CUCTEMbI; YMETh peIlaTh YpaBHEHHUs, HEPAaBEHCTBA
1 CHCTEMBbI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; pelllaTh YpaBHEHUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; IMPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, X CUCTEMBI JUISl PELLICHUSI MaTeMaTHUECKUX 3a]a4 1
3ajjay U3 pa3IMuHBIX 00JacTell HAyKU U peabHOMN JKU3HU;

yMEThb
[apaJuICIbHbII  IIEPEHOC,

CBOOOJTHO ~ OIEPUPOBaTH MOHATHUSMH: JIBIKEHHE,
CHMMETpUS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHHe MOA00US, MOJOOHBIE
(UTYpBI; yMETh paCIiO3HABATh PABHBIE U TIOI00HBIC (PUTYPHI, B TOM
qucie B MIPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMETh UCIIOIb30BaTh
reoMeTpHUYECKUe HaXOIUTh  T€OMETPHUYECKUE

BCJIMYHHBI (IIJ'II/IHa, yroJ, rmjiaomanb, O6’beM) IIpH PCUICHWU 3a/1a4 U3

OTHOIICHMA,

MPCACTABJICHUA U BU3YyaJIU3alluu,

NPYTruX y4eOHBIX NPEAMETOB U U3 PEATbHOM KU3HU
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- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD

nHpOpMAlMK, €€ COOTBETCTBUE

MOPAJILHO-3TUYCCKUM HOPMaM;

[MpaBOBbBIM U

- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaI_[I/IOHHBIX Hu

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX 51
OpraHU3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,
TUTHEHBI,  pecypcocOepekeHus,

HOPM,

IIPpaBOBBLIX 51

PTUYECKUX HOpPM  WH(OPMAMOHHON
0e30IMacHOCTH;

- BJIAJICTh HABBIKAMHM pACIO3HABAHUS W 3allUThI
nHpopManuu, HWHPOPMAITMOHHOMN

JIMYHOCTH

0€e30I1aCHOCTH

OK 03. Ilnanuposats u
[peaTn30BbIBATh COOCTBEHHOE
MpoQeCCHOHAIBHOE U
ITMYHOCTHOE Pa3BHUTHE,
NpeANPUHIMATETBCKYIO
NeaTeIbHOCTD B
npodeccnoHaabHOM chepe,
MICTIOJIF30BATh 3HAHUS T10
(uHAHCOBON TPAMOTHOCTH B
PA3JINYHBIX KHU3HEHHBIX
CUTYaIUSIX

B o6nact 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHHUS:

-- c(hopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
DTHYECKOTO IMOBEICHUS,

- CIIOCOOHOCTH OIICHUBATh CUTYAIlUIO U MPUHUMATH
OCO3HaHHbIE PEUIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKIAJa B IOCTPOCHHE
yCTOMYMBOTO OYIYIIETro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJUTEISIM U
(W) ApYTUM 4JI€HaM CEMbH, CO3/IaHHI0 CEMbHU H|
OCHOBE IICHHOCTEH
CEMEWHON W3HU B COOTBETCTBUU C TPATULUSIMU

OCO3HaHHOI'O IIPUHATHA

HaponoB Poccuu;

- YMETh ONEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPpALMOHAJIBHEIE, IIOKa3aTeJbHBIE, CTEIICHHBIE,
lorapuMuyecKue,  TPUTOHOMETPUYECKHUE  YpaBHEHHUS U

HEpPAaBEHCTBA, UX CUCTEMBI;

YMETh OMNEPUpPOBATh TMOHATHSMHU: MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHHKA, KyO, Napaiienenunen, MOpu3Ma, TUPAMUIA,
(burypa 1 moBepXHOCTh BpallleHUs, IUIUHAP, KOHYC, map, chepa,
ceueHus (GUTYpbl BpalleHHs, IJIOCKOCTh, Kacawmascs cgepsl,
MUJIMHOpPA, KOHYCA, IJIomaab MMOBEPXHOCTH IMUPaAMUbI, ITPHU3MBI,
chepsl, KyO0a,

MAPAMUBbI,  [PU3MBI,

KOHyCa, IWJIUHIpA, 00BeM

[PSIMOYTOJIBHOTO

TIoHIa/b
napasuiesienunena,
[UTUHIPA, KOHYCA, IIapa; yMeHue n300paxaTh MHOTOTPAHHHUKHU U
MOBEPXHOCTH BPAICHMS, UX CEUEHUS OT PYKH, C IOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB U JJICKTPOHHBIX CpCACTB; YMCTH
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OBnajieHue  YHUBEPCAIBHBIMU  PEryJISATUBHBIMU
IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATEIIbHYIO
NesITeNIbHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a1a4un B
00pa3oBaTeNbHON  JIEATEIBHOCTH M KU3HEHHBIX
CUTYaIHsIX;

- CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH PEIICHMUS]]
c pecypcos,

COOCTBEHHBIX BO3MO>KHOCTEH H MPEIOYTCHUH;

pPOOIEMBI YUETOM  HMEIOIIUXCS
- 1aBaTh OLICHKY HOBBIM CHTYAIIHsIM;
Cr1ocoOCTBOBaTh ()OPMUPOBAHHIO U  IMPOSIBICHUIO
[IUPOKOI APYAUIMUA B Pa3HBIX OOJIACTSAX 3HAHHIA,
MOCTOSTHHO TIOBBIIIATh CBOM 00pa3oBaTeNbHBIA U
KYJIbTYPHBIA YPOBCHB;

0) CAaMOKOHTPOJIb:

MCIIOJIb30BAaTh MpPUEMBbl pedICKCUU Ui  OICHKH
CHUTYaI[lH, BHIOOPA BEPHOTO PEIICHUS,
CBOEBPEMEHHO|

YMETh OLIGHUBAaTh pHUCKU W
[IPUHUMATDH PEIICHUS TI0 UX CHUKEHHIO;

B) DMOLIMOHAIBHBIM HMHTEIIEKT, MPEANoararolini
c(hOpMHUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIUU, BKIIOYAIOLIEH CTPEMIICHHE]
K JIOCTHDKCHHIO TII€IM W YyCIexXy, ONTHMH3M,

MHUIUATUBHOCTb, YMCHUEC HeﬁCTBOBaTI), ncxoasa M3

[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIlO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKY;

- yYMETb OIIEpUPOBATh IOHATUAMU: INPSAMOYIOJbHAs CUCTEMA
KOOPIMHAT, KOOPAUHATBI TOYKH, BEKTOp, KOOPAMHATBHI BEKTODA,
CKAJILIPHOE IIPOU3BEICHHUE, YroJl MEXAY BEKTOpaMH, CYMM43|
BEKTOPOB, IIPOM3BEICHUE BEKTOpPA HA YHCIO; HAXOIUTh C
[IOMOILBIO U3YYEHHBIX (POPMYJT KOOPJIMHATHI CEpeAMHbI OTpe3Ka,

PacCTOAHNUEC MCKIY ABYMS TOUKAMU

CBOHMX BO3MOKHOCTEH;
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- OMIIATUH, BKIIOYAIONICH CHOCOOHOCTh MOHMMATH,
OMOLMOHAIBHOE COCTOSHUE IPYTUX, YUUTBIBATH €T0|
[pU OCYIIECTBICHUN KOMMYHHKAIIMH, CIOCOOHOCTH
K COYYBCTBUIO U COIEPEKUBAHUIO;

- COLMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOIINUX CLIOCOOHOCTH|
BBLICTPAMBaTh OTHOLUEHUA C JAPYTMMH JIIOABMH,
3a00TUTHCS, MPOSABIATH MHTEPEC U pa3pellaTh

KOH(IJINKTHI

OK 04. DddexTuBHO
B3aMOJCHCTBOBATh U
paboTaTh B KOJIJIEKTUBE H
KOMaH/Ie

TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATCIIBHOCTH U
CaMOOIIPCACICHUTIO,

-OBJIaJICHUEC HaBbIKaMU y‘le6HO-HCCHGHOB&T@HLCKOﬁ,
HpOGKTHOﬁ 1 COIMaIbHOMN ACATCIIBHOCTH,
OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATUBHBIMU

MENCTBUSIMU:
0) COBMECTHAsI IeITEIIbHOCT:
- TIOHMMaTh W HCIOJIb30BATh IPEUMYIIECTRA

KOMaHIHOW U UHJIMBUyaIbHOU paOOThI;

- IIPUHUMATh 1M COBMECTHOW JEATEIBHOCTH,
OpraHU30BbIBATH U KOOPIAMHUPOBATH ACHCTBUA 110 €€
ITOCTUKECHUIO: IUIaH  JICHCTBHH,
[pacIpenesaTb pojau ¢ y4€TOM MHEHHM y4aCTHUKOB]

O6CY)KI[8.TI:> PE3YIbTAThI COBMECTHOM pa6OTBI;

COCTaBJIATH

- KOOPJIMHUPOBATH U BBITIOJHATH PA0OTY B YCIOBHSIX
[pEaTbHOTO, BUPTYAJBHOTO M KOMOWHHPOBAHHOTO|
B3aMOJCHCTBUS;
- OCYLIECTBJISITh  MO3UTHUBHOE  CTPATETHYECKOE
[MOBEJICHUE B pA3JIMYHBIX CHUTYalHSIX, MPOSBIATH

TBOPYECTBO U B006pa)KCHI/IC, OBITh WHHUIIUATHUBHBIM.

- YMETb OIIEPUPOBATH MOHATUAMU: CIy4alHbIN ONBIT U CIy4allHOE
COOBITHE, BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSITHOCTb C  MCIIOJIb30BaHUEM  Ipaduyeckux
pPUMEHATh (POPMYJIBI CIOXKEHHUS M YMHOXEHMsI BEpOSTHOCTEH,
KOMOUWHATOpHbIEe (akThl W (GOPMYNIbl NpPH pEIICHUH 3aj]ad;

OLCHUBATL BCPOATHOCTU PCAJIBbHBIX CO6BITPII>1; 3HAaKOMCTBO CO

MCTOAOB,

CHy‘l&fIHI:IMH BCJIMYHNHaAMMU, YMCHHUEC TPUBOAWUTL IIPUMCPDIL

[pOSIBIEHUS 3aKOHAa OONBIIMX YUCEI B MNPUPOAHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMeTh CBOOOJIHO ONEPUPOBATh MOHSTHUSAMM: CTENEHb C LIEJBIM
[OKa3aTeleM, KOpEHb HaTypallbHOM CTENEHM, CTENEeHb C
pallMOHAJIBHBIM ~ TIOKa3aTeleM, CTelNeHb C JIeHCTBUTEIbHBIM|
(BeliecTBEHHBIM) [TOKa3aTeNeM, JIorapudm uucia, CHHyc, KOCUHYC
1 TAHT€HC IPOM3BOJIBHOTO YHCIIA;

- YMETb CBOOOJHO ONEpUPOBATH MOHATHAMH: rpauk (yHKIUH,

oOpaTHast QyHKIMS, KOMIIO3ULMs QYHKIUH, JIMHEHHas QyHKIHS,

KBazpaTHuuHas (QYHKIUS, CTeneHHas (QYHKIHUS C  LelbIM
[oKa3zareieM, TpPUTOHOMETpUYecKue  (PyHKIMHM, OOpaTHbIE
TPUTOHOMETPHYECKHE byHKIUY, MoKa3aTesbHast u
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OBnaseHue  YHUBEPCATBHBIMH  PETYISITHBHBIMU
IeHCTBUSAMU:

) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHX JIFOIEH
[IpU aHAIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTHUX JIIOJICH HA|
OIIOKU;

- pa3BUBaTh CIIOCOOHOCTH TTIOHUMATh MU C ITO3UIIUY]

NIPyroro 4eaoBeKa

iorapugmuyueckas GyHKIUU; YMETh CTPOUTH TpaduKku GyHKIUH,
BBITTOJIHATH MPE0OpazoBaHus rpauKoB PyHKITHIA;

GyHKUMHA A0 U3y4YeHHS
[POLIECCOB M 3aBUCHMOCTEH NpU PEIICHWU 3a/1ad M3 JPYrux
y4eOHBIX MpPEAMETOB M W3 pPEaTbHOW JKHU3HHU; BBIPAXKAThH
(bopMynamMu 3aBUCHMOCTH MEXAY BETHYHMHAMH;

CBOOO/IHO ONEpPUPOBATH MOHATHAMHU: YETHOCTh (yHKUUH,

byuKumm, byHKimm,
MOHOTOHHOCTHh (DYHKIIMH, IKCTpeMyM (YHKIHMH, HAanOOJbIIEee U

YMETh HCIIOJNB30BaTh TpauKH

NCPUOANIHOCTD OIrpaHU4YCHHOCTD

HAaUMEHBIIEe 3HAYCHUS (QYHKIMHM HA MPOMEXKYTKE, YMETh
[IPOBONTH UCCIICIOBAaHUE (PYHKIIHH,

- YMeThb UCIOJb30BaTh CBOICTBAa M Tpaduku (QyHKIMNA IS
pEIICHUs] YpaBHEHUM, HEPABEHCTB M 3a/Jady C MapaMeTpaMu;
M300paxaTh HA KOOPIMHATHOW IJIOCKOCTH MHOXECTBA PELICHUMN

ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCM

OK 05. OcymiecTBiTh yCTHYIO
1 IIMCbMEHHYIO
KOMMYHHUKAIIUIO Ha
FOCYIapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4€TOM 0COOEHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0yiacTh 3CTETHYECKOrO BOCIIUTAHHUS:

- OCTETHMYECKOE OTHOIIEHHE K MHpPY, BKIIOYas
PCTETUKY OBITa, HAYYHOTO U  TEXHHUYECKOTO|
TBOpPUECTBA, CHOPTa, Tpylda U OOIIECCTBEHHBIX|
OTHOIIICHHUH;

- CHOCOOHOCTh BOCHPHUHUMATh DPA3JIMYHbIE BUJbI
VICKYCCTBa, TPAJULIMH U TBOPYECTBO CBOETO U IPYIUX
HapoJIOB, OIIyIIaTh AMOIMOHAIBHOE BO3/EHCTBHUE
ICKYCCTBa;

- yOeX/IeHHOCTb B 3HAUUMOCTH JI JINYHOCTU U
o011ecTBa OTEYECTBEHHOI'O U MHPOBOTO MCKYCCTBA,
PTHUYECKHUX KYJIBTYPHBIX TPaJULUil U HapOIHOIO
TBOPUYECTBA;

- YMETb ONEpUpOBaTh MOHATHSAMH: CpeAHee aphu(PpMETHUECKOe,

MearaHa, HauOoJbllee W HauMEHbIIee 3HA4YEeHUs, pa3Max,
mucrepcusi, CTaHJapTHOE OTKJIOHEHUE YUCIOBOT0 Habopa; yMeHue
M3BJICKATh, HHTEPIPETUPOBATh HH(OPMAIIHIO, TPEJICTABICHHYIO B
TabauIax, Ha AMarpammax, rpapukax, OTpakarollyl0 CBOMCTBA
peasbHBIX MPOLECCOB U SABJICHUMN; MPEACTABIATh MH(OPMAIHUIO C
MOMOILBI0 TAaOJMUI] U AMarpamMM; HCCIel0BaTh CTaTUCTUYECKHE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM rpaduuecKkux MEeTOJI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONEpUpPOBATh IMOHATUSMHU: TOYKA, HpsMas, IIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA Yroj, CKPEIIMBAIOIIHUECS NpsSMBIE,
[apajuIeIbHOCTD U MEePHEHAUKYISIPHOCTh MPSMBIX U IIOCKOCTEH,

YT'OJI MCKAY IIPAMBIMHU, YTI'OJI MCKIAY HpHMOfI " IJIOCKOCTBIO, YI'OJI
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- TOTOBHOCTb K CAMOBLIPAKCHUIO B PA3HBIX BHAAX|

MCKYCCTBa, CTPEMJIGHHE MPOSBISATH  KauecTBa|
TBOPYECKOM JINUHOCTH;

OBjaneHue yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU
MENCTBUSIMU:

a) oOIIeHueE:

- OCYIIECTBISITh KOMMYHHUKAallud BO Bcex cdepax
PKU3HU;

- pacro3HaBaTh HEBEPOAIBbHBIE CPEJICTBA OOIICHUS,
[MOHMMAaTh  3HAYCHHE

CoMaJIbHBIX 3HAaKOB,,

[pacIio3HaBaTh MPEANOCHUIKU KOH()JTUKTHBIX|
CUTYaIluil ¥ CMAT4aTh KOH(MIUKTHI,
- Pa3BEpHYTO U JIOTMUYHO M3JIaraTb CBOK TOYKY

BPCHUA C UCITIOJIb30BAHUEM A3BIKOBBIX CPEACTB

MEXIYy IUIOCKOCTSMM, PAaCCTOSSHUE OT TOYKH JO IIJIOCKOCTH,
[PACCTOSIHUE MEXKAY IIPSIMBIMU, PACCTOSTHUE MEXKY INIOCKOCTSIMU;
- YMETh HCIIOJIb30BaTh MPH PEIICHUH 337a4 U3y4eHHbIE (DaKThl U
TEeOopeMbl IJIAHUMETPUHU; YMEHHE OLICHHWBATh pa3Mepbl 0OBEKTOB
OKpPY’KaroIlero Mupa

OK 06. ITposiBnsTH

Fpak TaHCKO-TTAaTPHOTHIECKYIO
[O3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE TIOBEJIEHNE HA
OCHOBE TPATUIIHOHHBIX
0011IeYeIIOBEUECKHUX
[[EHHOCTEH, B TOM YHCJIE C
Y4ETOM TapMOHH3AIHH
MEXHAI[MOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIIICHHIA,
PUMEHSTH CTAHIAPThI
AHTUKOPPYIIIHOHHOTO
[TOBEIEHUS

OCO3HaHHE  O0yYaroUMMUCS

l"pa}KI[aHCKOI\/JI UACHTUYHOCTH,

poccuiickou

- [IeJIEHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHEN MMO3ULINHY

JIMYHOCTH Ha  OCHOBC JYXOBHO-HPAaBCTBCHHBIX
HCHHOCTeﬁ Hapoa0B
MCTOPUUCCKHUX

(hopMUpOBaHHE CHCTEMBI

Poccuiickoii  Penepauuy,
U HaIMOHAJIbHO-KYJIbTYPHBIX|
TpajuLIui, 3HAYUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIMIIMOHHOTO

[IPaBOCO3HAHMUSI,

MHPOBO33PEHUS,
JKOJIOTUYECKON KYJBbTYpBHI,
CIIOCOOHOCTH CTaBUTh LENHU U CTPOUTH KU3HECHHBIE
[JIaHBI,

B gactu TpaXXJaHCKOI'O BOCIIUTaAHUA:

- YMETh OIIEPUPOBATH IMOHATHUAMM: IIPSIMOYTOJIbHAsA CHCTEMA
KOOPIHMHAT, KOOPIAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJl MEXy BEKTOPAMH, CYMMa
BEKTOPOB, IPOU3BEJCHNE BEKTOPA HA YHCIIO; HAXOJUTH C
[OMOILBIO U3YYEHHBIX (POPMYIT KOOPJMHATHI CEPENHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMS TOUKaAMU;

-yMeTb BBIOMPATh MOAXOIAIINN U3yUEHHBIH METO ISl peLIeHUs
3aJjauy, pacro3HaBaTh MaTeMaTH4YecKue QaKThl U
MaTeMaTH4eCKUe MOJIENH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH ITPUMEPHI
MaTEMaTHYECKUX OTKPBITHN POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAyKH.

- YMETh OIIEPUPOBATH MOHATUSAMU: CIy4alHbIN ONBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTh CIYy4alHOTO COOBITHS; YMETh BBIYUCIIATH
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- OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB H
0053aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOTIOPSIKA;

-  OPUHATHE  TPAAULUMOHHBIX  HAUHMOHAIbHBIX,
0011eUeT0BEYECKUX T'YMaHUCTUYECKUX u
IEMOKPATUYECKUX [IEHHOCTEH;

- TOTOBHOCTH IIPOTUBOCTOATH UJICOJIOTHUH]
BPKCTpEMHU3MA, HallMOHAIN3Ma, KceHodoOuwu,
MUCKPUMHMHALMY 110 COLMAJIbHBIM, PEJIUTHO3HBIM,
[PaCOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTH B
MHTEpecax IpaXk/IaHCKOro 00IeCTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHU3alMK U IETCKO-FOHOLIECKUX OpraHu3alusX;
- yYMEHHE B3aUMOJIEUCTBOBATh C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C MX (DYHKUUAMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TyMaHUTapHOW U BOJOHTEPCKOU
NeATEIbHOCTH;

[MaTPUOTHYECKOTO0 BOCIIMTAHUS:

- c(hOpMHPOBAHHOCTh POCCHICKOW TpaxaaHCKOH
MICHTUYHOCTH, IaTPUOTU3MA, YBAXKEHUSA K CBOEMY]
HapoJly, 4YyBCTBa OTBETCTBEHHOCTH Iepes PoauHon,
FOpJIOCTH 32 CBOM KpaH, cBOKO PonuHy, CBOM S3BIK U
KYJbTYpY, IIPOLLIIOE u HaCTOsLIEE]
MHOTI'OHAIIMOHAJIBHOTO Hapoaa Poccuy;

- IEHHOCTHOE€ OTHOLIEHHWE K TOCYJApCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY W MPUPOIHOMY]
HacleAuo, MaMATHUKAM, TpaJauIUsAM HapoJOB

BCPOATHOCTDH C HUCIIOJIB30BaHNECM

PUMEHATh (POPMYJIBI CIOXKEHHUS W YMHOXKEHHSI BEPOATHOCTEH,
KOMOWHATOpHbIE (akThl W (GOPMYNBl TNPH pEIICHUH 3a]1ay;
OLICHMBATh BEPOSTHOCTH PEAIBHBIX COOBITHIA; 3HAKOMCTBO CO
CIlydJalHBIMH  BEITMYMHAMH; YMCHHE

[IPOABJICHUA  3aKOHa OONBIINX
06H_ICCTB6HHLIX SABJICHUAX

rpadu4ecKux

YHUCCII

MpUBOJAUTDH

B

IPUPOIHBIX

METOJI0B;

MIPUMEPHI

u
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Poccun, noctuxkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpPTE, TEXHOJIOTHUSIX U TPYAE;

- yjieiiHas yOeKIEHHOCTh, TOTOBHOCTh K CITY)KCHHIO
n sammre OTedecTBa, OTBETCTBEHHOCTH 3a €rO
cyne0y;
OCBOCHHBIE  OOYYaIOLIUMMCA  MEXKIIPEIMETHbIE
[OHATUS M YHHMBEpCallbHble Yy4eOHble JAeHCTBUS
(perysisiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);

- CLIOCOOHOCTE X MCIIOJb30BaHUS B II03HABATEILHOM

14 COIIATLHOM ITIPAaKTUKE, TOTOBHOCTB K|
CaAMOCTOATCIIBHOMY IJIAHUPOBAHUTIO Hj
OCYIICCTBJICHHUIO yqe6H0171 ACATCIIBHOCTH,|
OpraHu3anunu y‘I66H01"0 COTPYAHHUUCCTBA C

Me1arornyecCKMMM pabOTHUKAMHU M CBEPCTHUKAMU, K
YI4aCTHIO B
00pa30BaTeIbHON TPAaeKTOPHUH;

MMOCTPOCHUU HHHHBH}IyﬁHBHOﬁ

- OBJIaJICHUE HABBIKAMH Y4eOHO-
M CCIIEI0BATEIBCKOM, MPOEKTHON U COLMAIIBHOM

OK 07. CogeiicTBOBaTh
COXPaHEHHIO OKPY>KAOLIEH
Cpelbl, pecypcocOepekeHHIo,
[PUMEHSTh 3HAHUS 00
M3MEHEHHUU KJIMMaTa,
[PUHIIUIIBI OEPEKITUBOTO
MPOU3BOICTBA, YPHEKTUBHO

e TeIbHOCTH
- HE NIpPUHUMATh JCHCTBUA, MPUHOCIIINE BpeEN
OKpY>Karollen Cpelie;

- yMeTh TPOTHO3MPOBATH  HEOIArONMPHUSTHBIC

PKOJIOTMYECKHE IIOCIEACTBUS IPEANPUHAMAEMBIX|
NENCTBUN, TPEAOTBpALIATh UX;
- pacIIMpPUTh ONBIT JEATEIBHOCTH 3KOJIOTMYECKOU

HAITPAaBJICHHOCTH;

yYMETh OINEpPUPOBATH MOHATUSIMHU:
byHKIHS,
MHTETpalT, yMETh IPOM3BOIHBIC
(YHKIINH, WCIIONB3YSl CIPAaBOYHBIE MaTepUaNbl; HCCIENOBAaTh B

GyHKLUsA, HeNpepbIBHAs
NOpOM3BOJIHAs,  IepBooOpa3Has,  ONpeAeTIeHHbIH
HaXOJUTh 3JIEMEHTaPHBIX
MpoCcTeHINUX ciydasx (YHKIMU HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJbIIMEe W HaWMEHBbIINE 3HAYeHUs (YHKIIMIA;
rpaduxu
MaTEMaTUYECKOTO aHaJIN3a;

CTPOUTH

MHOTI'O4JICHOB C HUCITIOJIB30BaHHUEM arrapara

MPUMEHSTh IPOU3BOJIHYIO IpHU
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1EHICTBOBATH B UPE3BbIYANHbIX
CUTyaLUsaX

- pa3pabaThIBaTh IUIaH pelICHHs IPOOIEMBI C y4eTOM,

aHaJM3a MMEIOIINXCS MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYIIECTBIATh  LICJICHANPABICHHBIA  IOMCK
[epeHoca CpeicTB M crnocoOOB  JeicTBUA B

podeccroHalbHYIO Cpeny;

- YMETh MEPEHOCUTHh 3HAHUS B IMO3HABATENIBHYIO U
[MPAKTUYECKYIO0 00JIACTH KU3HEACATEIHbHOCTH,

- TpeaJiaraTh HOBBIE NMPOEKTHI, OIEHUBATH WJEU C
[MO3UIIMK HOBU3HBI, OPUTUHAILHOCTH, IPAKTUYECKOM]

3HAYMMOCTH;
- JaBaTb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTH
KOPPEKTHUBBI B JESATCIIbHOCTD, OIICHHBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

3aaad
OPUCHTHUPOBAHHBIC 3aJda4M Ha HauOOJbIINEG W HAUMCHBIIIHC

peIIeHun HA  JBIDKEHWE,  pelarh  MPaKTUKO-
3HAYCHUS, HA HAXO0XJICHUE TTyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATH TOHSATHSIMH: JBIKECHHE B IMPOCTPAHCTBE,
0100HBIe (DUTYPHI B TIPOCTPAHCTBE; WCIOJIH30BATH OTHOIICHHUE
[JI0MIaJIeHi TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUTYp TNpH
PELICHUH 33]1a4;

- YMETh BBIYUCIIATH T€OMETPHUYSCKUE BEIMYWHBI (IJIMHA, YTOJ,
1011216, 00BEM, IIJIOMIAb IIOBEPXHOCTH ), HCIIOIB3YyS N3YICHHBIC

(hOpPMYJITBI U METOIBI

[1K 1.1. BeinonHATh
MOJATOTOBKY K TPOU3BOJCTBY
paboT oHOTrO BUJIA HA
TEPPUTOPUSAX U OOBEKTaX.

B gactu TpyZ10BOr0O BOCIIMTAHUSA:

TOTOBHOCTh K TpPYIdy, OCO3HAaHUE IIEHHOCTH

MacTepcTBa, TPYA0Jt00ue;

TOTOBHOCTBH K aKTUBHOU JACATCIIBHOCTH
TEXHOJOTHYSCKOM U COIHAIbHOMI HaITpaBJICHHOCTH,
CITOCOOHOCTH WHUIIUUPOBATD, IIaHUPOBATDh b4l
CaAMOCTOATCIIBHO BBIIIOJIHATD TAKYIO ACATCIIbHOCTD,

HHTEpPEC pa3IMYHbIM chepam

K
MpoeCCHOHABHON e TETHHOCTH.

OByaneHne YHUBEPCATBHBIMH PETYISATHBHBIMHY]
NEHCTBUSAMMU:
a)CaMOOpTaHHU3aIINS
- CaMOCTOSITEIbHO OCYIIECTBIIATh MO3HABATCIILHYIO
NesITeNbHOCTh, BBISIBISITH MPOOJIEMBI, CTaBUTh U

YMCTb OINCPpHUPOBATH IIOHATUAMU. MHOT'OI'PAHHHUK, CCUCHUC

MHOTOTpaHHUKA, KYO,
(urypa u mOBEpXHOCTh BpalleHus1, IWJIMHIP, KOHYC, map, chepa,

cedeHus (UTYphl BpallleHUs, TJIOCKOCTh, Kacaromasics chepsl,

napajviejienunes;, Mpu3Ma, NUpaMHuaa,

[UIMHAPA, KOHYCa, TUIOIAAb MOBEPXHOCTH MUPAMU/bI, TPU3MBI,
wiomanas  cheppl, 00beM  KyOa,
HpaMUIbI,

KOHYycCa,
[IPSIMOYTOJIBHOTO
[UIMH/pa, KOHYCA, [1apa; yMEeHUe U300pakaTb MHOTOIPaHHUKH U

LWIMHApA,
napajuleJIenunena, IIPU3MBI,
[MOBEPXHOCTU BpAIIEHHS, MUX CEUEHUs OT PYKH, C IOMOIIbIO
YEPTEXKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB; YMEHUE
[pacro3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHE PacllO3HABATH
MpaBUJIbHBIE MHOTOIPaHHUKH;

- YMEHHE ONepupoBaTh MOHATUAMU: Tpad, CBSI3HBIN rpad, 1epeBo,
UK, rpad Ha IUIOCKOCTH; YMEHHUE 337aBaTh U ONMUCHIBATH Ipadbl
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(bopmynHupoBaTh COOCTBEHHBIC 3a7a4u B
00pa3oBaTENbHON JIEATEIBHOCTH H  KU3HEHHBIX
CUTYaIUX;

- CaMOCTOSITEJIbHO COCTaBIIATH IIJIAH PELICHHUS]
[poOIeMbl Y4ETOM HMEIOUIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MpeNNOYTeHUl;

aBaTh OLICHKY

C

HOBBIM CUTYaILUsIM;
CIOCOOCTBOBaTh (HOPMUPOBAHHIO U TPOSBICHUIO
[TUPOKOM JPYAMIIMM B Pa3HBIX 00JIACTAX 3HAHUM,

[IOCTOSIHHO TIOBBIIIATh CBOW 0Opa3oBaTeNbHBIA U

KYJIbTYPHBIN YPOBEHB;
0) CaMOKOHTPOJIb:
MCIIOJIB30BaTh TMPHEMbI PEQIEKCUU U  OLCHKH,
CUTYaIIUH, BbIOOpa BEPHOTO peleHus;
- yMeTh OIEHUBaTh PHUCKK U CBOEBPEMEHHO

[PUHUMATh  PEIIeHUss 10 HUX  CHWKEHHIO;
B) AMOLIMOHAJIbHBIM HMHTEIEKT, MpeaIoJiararoini
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBAIIMU, BKJIIOYAIOLIEH CTPEMIICHHE
K JOCTM)KCHHIO LEIH M YCIEXY,
MHULMATUBHOCTb, YMEHHUE JEHCTBOBATH, UCXOMS M3
CBOMX BO3MO>KHOCTEH;
- OMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHMMATh,

OMOIHWOHAJIIBHOC COCTOAHUC NPYIUX, YUYUTLIBATDH CTO|

OIITUMU3M,

P OCYIICCTBJICHUHN KOMMYHUKAIIWH, CIIOCOOHOCTH

K COYYBCTBHIO u COIICPCIKUBAHUIO,

- COIIMAJIbHBIX HAaBBIKOB, BKIIFOYAIOIITHUX CIIOCOOHOCTH
BbLICTpAWBATh OTHOUICHUA C JPYrMMU JIFOJAbMU,

PA3IMYHBIME  CIIOCOOAMK; HCIIONB30BaTh TPadbl NPH PEIICHHH
3ajay;

- YMETh ONEpUPOBaTh MOHATUSAMHU: cpelnHee apudmerndeckoe,
MearaHa, HauOoJbllee W HaWMEHbIIee 3HAYCHUs, pa3Max,
mucrepcus, CTaHJapTHOE OTKJIOHEHUE YUCIOBOTO Ha0opa; yMeHue
M3BJIEKATh, UHTEPIPETUPOBATH UH(POPMAIIUIO, MTPE/ICTABICHHYIO B
Tabiuiax, Ha guarpammax, rpadukax, OTpakarollyl0 CBONCTBA
[PEATBHBIX MPOLIECCOB M SIBICHUI; MPEACTABIATH WHPOPMAIIHIO C
[OMOLIbI0 TAaONUIl M AMATPAMM; HCCIEAOBATH CTATUCTUYECKUE
TaHHbBIe, B TOM YHCJIE C IPUMEHEHHEM TIpa)uuecKuX METO/0B U
PIIEKTPOHHBIX CPE/CTB;

- YMETb OIIEpUPOBaTh NOHATUSAMHU: MPAMOYTOJbHAs CHUCTEMA
KOOPJIMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAHMHATHI BEKTOPA,
yrol MeXAy BEKTOpaMH, CyMMa)
HaxXOIUThb C

CKaJIpHOE IPOU3BE/ICHUE,
BEKTOPOB, IIPOU3BENCHUE BEKTOpPA Ha 4YHCIIO;
[MOMOIIbI0 U3YYEHHBIX (POPMYJT KOOPJIMHATHI CEpEeANHBI OTPE3Ka,
[paccTOsSIHUE MEXY IBYMS TOUKaMU;

- YMETh OIEpUPOBATh MOHATUSAMU: pallMOHaNIbHAs (QYHKIHS,
MokasareibHasi QyHKINS, CTeNeHHas QyHKIUs,
iorapugmuueckas GyHKIUS, TPUTOHOMETpUUYECKHE (DYHKIIUH,
0OpaTHbIe GYHKIUU; YMEHUE CTPOUTH IpaMKU U3YyUEHHBIX
(byHKLIUH, UCTIOIB30BATh T'PaQUKH MPH U3YUYEHUH ITPOLIECCOB U
3aBUCUMOCTEMH, IPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
[peIMETOB U 33Ja4 U3 PealbHOM KU3HH; BBIpaXaTh (hopMyIaMu
3aBHCUMOCTH MEXIY BEIMUYUHAMU;
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3a00TUTHCS, MPOSBIATH MHTEPEC U pa3pelaTh
KOH(JINKTHI

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH U
CaMOOTIPEICIICHHIO;

-OBJIa/ICHIE HAaBBIKAMH Y4€OHO-HCCIIEI0BATEIBLCKON,

HpOGKTHOﬁ 1 COIMaIbHOMN JACATCIIBHOCTH,

[1K 2.1. OcyiecTBisTh
OpraHu3aIuio padboTel Opurasn
B ICKOPATUBHOM CaJI0BOJICTBE,
[IBETOBOJICTBE,

MU TOMHHKOBOJCTBE

B o6actu yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUSI:

- cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
DTHYECKOTO MOBEACHUS;

- CIIOCOOHOCTh OIIEHWBATh CUTYAIUIO M TIPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYICH HA MOPATLHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OByaneHne yHUBEpCAIbHBIMH KOMMYHUKATHBHBIMU
MENCTBUSIMU:

a) oOmIeHue:

- OCYIIECTBIISITh KOMMYHHUKAIIMM BO BceX cdepax
PKH3HH,

- pacmo3HaBaTh HeBEpOAIbHBIE CPEICTBA OOIIECHUS,
MOHUMATh
[pacro3HaBaTh

3HA4YCHHC COoMaJIbHBIX
IMPEATIOCHIIKH KOH(I)J'II/IKTHLIX

CI/ITyaI_II/Iﬁ U CMAT4aTh KOH(i)J'II/IKTH;

3HAKOB,

- pPa3BEepHYTO M JIOTUYHO H3JIaraThb CBOIO TOUKY)
3pEHUs C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB
OBJajieHue YHUBEPCATLHBIMH KOMMYHHKATHBHBIMU
TeiCTBUSIMU

0) COBMECTHAsI IeATEIIbHOCTh:

IMOHUMAaTb MW  HCIOJIB30BaTb MPECHUMYIICCTBA

KOMaHIHOW ¥ UHIAMBHUyalbHOI paboThI;

- YMETb OIIEPUPOBATH MOHATHAMU: TOUYKA, NpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYIPAHHBIM YIOJ, CKPEIIMBAIOLIUECS IPSMBIE,
[MapaJUICIbHOCTD U IEPIEHIUKYIISIPHOCTD NPSMBIX U IIJIOCKOCTEM,
YTOJI MEXAY MPSMBIMH, YTOJ MEXAY IIPAMOM U IJIOCKOCTBIO, YTOJI
MEXYy IUIOCKOCTSIMM, PAcCTOSHHE OT TOYKH IO IUIOCKOCTH,
[pacCTOSIHUE MEXKIY MPSAMBIMU, PACCTOSIHUE MEXKAY IIOCKOCTSAMU;
- YMETh MCIIOJIb30BaTh MPH PELICHUM 3aJa4 U3y4eHHbIE (DaKThl U
TEeopeMbl IJIAHUMETPUHU; YMEHHE OLICHHWBATh pa3Mepbl 0OBEKTOB
OKPY’KaroILero Mupa

- YMEThb peliaTth TEKCTOBBIE 3a/1a4M Pa3HbIX TUIOB (B TOM YHUCIIE
Ha IMPOLIEHTHI, JI0JIM M YacTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTb
TOBapOB W YCJIYyr, HAJOrW, 3a7auyd U3 oO0JacTu yHpaBiICHUS
ITMYHBIMU M CEMEWHBIMU (DMHAHCAMH); COCTABIATH BBIPa)KEHUS,
YPAaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI IO YCIOBUIO 3a1auH,
MCCIIEI0BATh MIOJIy4YEHHOE pelieHue OLICHUBATh
[PaBION0I00HOCTh PE3YJIbTATOB;

u
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- TNPUHUMATh II€JIM COBMECTHOM JESATEIBHOCTH,
OpraHU30BBIBATH U KOOPJIUHUPOBATH ACHCTBUSA IO €€
TOCTHIKCHUIO: COCTaB/IATh  IUIAH  JICHCTBHIH,
pacrpeenaTh poJid C y4eTOM MHEHHUH YYaCTHHUKOB
00CYXKIaTh pe3ylbTaThl COBMECTHOU paboThI;

- KOOPJIMHUPOBATH U BBHIMOJIHATH padOTy B YCIOBHSIX
[PEAIbHOTO, BUPTYAJIBHOTO U KOMOWHHPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBIIATh IO3UTHBHOE CTPATETHUYECKOE
[MOBEJICHUE B Pa3JIMYHBIX CHUTYalHUsIX, MPOSIBIISTH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.
OBjnaseHne  yHHUBEPCAIbHBIMU  PETYISITUBHBIMU
MENCTBUSIMU:

) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- MPUHUMATh MOTHUBBI U apPTyMEHTHI IPYTUX IOJIeH
[pU aHAJIM3E PE3YJIbTATOB JEATEILHOCTH;

- IpU3HABATh CBOE MPABO U MPABO JPYTUX JIFOACH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TTO3UIIUH
IPYroro 4yeaoBeKa

26



2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHON y4eOHOH TUCIHIIIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHOM padoThl

Buj yueOHol paGoThI Oovem ¢
yacax*
O0bem 00pa3oBaTeIbHOM NMPOrPAMMBbI M CHUIIIMHBI 274
B T.4. B (p)OpMe NPAKTHYECKON NOATOTOBKH 56
OcHOBHOE coJep:KaHue 204
BT. U..
TEOPETUYECKOE 00yUCHHE 166
MIPAKTUYECKUE 3aHATHUS 38
IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56
NMPHUKJIATHOT0 MOIYJIA)
BT. 4..
TEOPETUYECKOE 00yUeHUE -
MPAKTHUECKUE 3aHATUSA 56
NuauBuayaibHblii POEKT (0a/mem)™™ HET
Koncyabranuu 10
IpomexyTouHas aTTecTalUA (IK3aMeH) 4
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2.2. TemaTHMuecKui NAaH U cogepKaHue AUCLUNAUHDI

HanvenoBanue pasieon Conep:xkanue yuyeOHOro marepuasa (0CHOBHOe M MPo(deccHoHAIbLHO- ObLeM B ¢popme | ®opmupyemsre
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE  NPAKTUYECKHE 3aHATHS, NPaKTHYeCKOMH
U TeM . 4yacoB KOMIIeTEeHI[UH
NPUKJIATHON MOLYJb (P HAJTUYMH) NOATOTOBKH
1 2 3 4
OcHoBHoOe coJepkaHue

Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 16 2

Tema 1.1 Coneprxkanue y4eOHOT0 MaTepuasia

Lenb u 3ama4y¥ | bazoBble 3HaHMS M YMEHHUS [0 MaT€MaTUKE B NPOPECCHOHAIbHOM U B

MaTEMaTHKU IIPY OCBOCHHUH | TTOBCEIHEBHOM JIEATEILHOCTH.

CHEIUAIbHOCTH KomOunupoBanHoe 3aHsTHE 2

Tema 1.2 Copep:xanue yueOHOT0o MaTepuana

Yucna w  BelyMcieHus. | JleicTBUA Haa — TMOJNOKUTEIBHBIMH W OTPULATENBHBIMU  YHCIIAMH,

Boipaxkenus U | OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSMHU.

npeobpazoBaHus JleWicTBUS cO cTeneHsIMH, (POPMYITBI COKPAILIEHHOTO YMHOXCHHUS. 5
KomOunupoBanHoe 3aHsTHE

Tema 1.3. IIpodeccnoHa/ILHO-OPHEHTHPOBAHHOE  COAep:KaHHe  (CoAep:KaHuUe OK-01, OK-02,

['eomeTpus HA TUIOCKOCTH | MPHUKJIAJHOTO MO/Y/JIs1) OK-05, OK-06,
Busl mitockux GuUryp v ux miomasb. 2 K-1.1
IIpakTHKO-OpMEHTHPOBAHHBIE 337ja4l B KYpCE T€OMETPHUH Ha INIOCKOCTH 5
[IpakTrueckoe 3aHsATHE

Tema 1.4 Coneprxanue yueOHOro MaTepuaa

ITponientHele Beruncaenus | [IpocTble NpoOIEHTHI, pa3Hble CcHocoObl UX BblUMCIeHHS. Cl0XHbIE
IIPOLIEHTHI
[TpakTHYeCKOE 3aHATHE 4

Tewma 1.5 Coneprxanne yueOHOTO MaTepuana

VYpaBuenus u HepaBeHcTBa | JIMHelHbIe, KBaJpaTHbIE, APOOHO-INHEIHbIE YpaBHEHHS U HEpaBEHCTBA
[IpakTnueckoe 3anaTue 2
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Tema 1.6
CucreMbl ypaBHEHHH H

Copepxanne yueOHOT0 MaTepuana

CriocoOpl penieHus cucTeM JUHEHHBIX ypaBHeHuUl. [lonarusa: marpuna 2x2

HEPaBEHCTB u 3x3, onpenenurens Matpuubl. Meron I'aycca. CucremMbl HETMHEHHBIX
ypaBHeHU. CUCTEMbl HEPABEHCTB 4
Komb6unupoBanHoe 3ansrue
Pa3nen 2 [IpsiMble U JIOCKOCTH B MPOCTPAHCTBE 14
Tema 2.1. Copepxanne yaeOHOT0 MaTepuana
OcHoBHbIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE IOHATHA (TOYKA, NpsAMasi, IUIOCKOCTb,
CTEPEOMETPUH. npoctpanctBo). OCHOBHBIE aKCHOMBI crtepeomeTpuu. llepecekaromuecs,
Pacnonokenne npsAMBIX M | mapajuielbHble U CKpeluBaroluecss mpsmble. [IpusHak u  CcBOHCTBO 5
IUIOCKOCTEH CKPEIIMBAIOIINXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI.
Komb6unupoBanHoe 3ansrue
Tema 2.2. Coneprxkanue yueOHOro Matepuasa
IapannensHocTs npsMBIX, | [lapamiensHble npsiMas U miockoctb. Onpenenenue. [Ipusnak. CBoiicTsa (¢
OpsAMOM M INUIOCKOCTH, | JOKa3aTrenbcTBOM). llapamnensHbie 1uiockoctu. Ompenenenue. IIpusHak.
IJIOCKOCTEH CpoiictBa (c  mOKa3aTenbCTBOM). TeTpadap U €ro  SJIEMEHTHI.
[Tapannenenunen u ero sneMeHTsl. CBOMCTBA MPOTHUBOIOIOKHBIX IPpaHel U OK-01, OK-03,
nuaronanen napamnenenumnena. [locrpoenne ceuenuii. Pemenue 3amay. 4 OK-05
KomMOuHMpoBaHHOE 3aHsTHE [IK-2.1
Tewma 2.3. Coneprxkanne yueOHOT0 MaTepuana
[lepneHIUKYISPHOCTD [lepnennukynsipueie npsmMele. [lapamiensHbie npsiMble, TepIEHAUKYISIPHbIE
MPSIMBIX, TIPSIMOU 1 K IUIOCKOCTH. [Ipu3HaKk mnepneHAuKYISIpHOCTH NPSIMOM U IJIOCKOCTH.
IUIOCKOCTH, MJIOCKOCTEN HokaszatensctBo. Ilepnennukynsap u HakioHHasd. IlepnenaukymnspHble
m10ckocTy. [Ipu3HaK nepneHauKyIsIpHOCTH IJI0CKOCTEN. J[okazaTenbCTBo.
PaccrosiHust B mpocTpaHCTBE 2
KombOunnpoBanHoe 3aHsTue
Tema 2.4. Coneprxanne yueOHOTO MaTepuasa
Teopema 0 Tpex Teopema o Tpex neprneHAuKyIsApax. Jloka3areabcTBO. YT0oa MEKIY NPSIMON
TICPHCHINKYIApax U TUIOCKOCTBIO. YTOJI MEXY IJIOCKOCTAMU 2

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tewma 2.5.

[TapannensHble,
NepHEHINKYIISIPHBIE,
CKPELIUBAIOIIHNECS MPSIMbIC

IIpodeccuoHaIbHO-OPMEHTHPOBAHHOE  coJep:kaHMe  (coaepikaHue
NPHUKJIATHOTO MOIYJIsI)

AkcuoMbl crepeomeTpud. lleprneHauKyaspHOCTh NPSIMON U IUIOCKOCTH,
[apajuIeIbHOCTh  JABYX  NPAMBIX, NEPHCHAMKYJISAPHBIX  IUIOCKOCTH,

NEePIEHANKYIAPHOCTD IIIOCKOCTEN 4

[IpakTyeckoe 3aHsATHE
Pa3nes 3. KoopanHaThl M BEeKTOPbI

10

Tema 3.1 Coneprxkanue y4eOHOT0 MaTepuasia
JlexapToBbl KOOpAUHATHl B | JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. I[lpocteiimue 3amaun B
npocTpancTse. Paccrosnue | koopanHaTax. PacctosHne Mexay AByMSI TOYKaMH, KOOPAMHATHI CEPEAMHBI
MEXIYy JBYMs TOYKaMH. | OTpe3Ka 5
Koopaunarer  cepenunbl | KoMOUHUPOBAaHHOE 3aHSTHE
oTpe3Ka
Tema 3.2 Copep:xanue yueOHOro MaTepuana
Bekropsl B mpocTpancTse. | Bektopsl B mpocTpaHcTBe. ClI0XKEeHHE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHUE
Yrom Mexay BEKTOpaMmu. | BeKTopa Ha uyucio. KommuianapHble BekTOpbl. CKalsipHOE NMPOU3BEACHUE OK-02, OK-03
CkangpHoe MNpOU3BENEHHE | BEKTOpOB. PasnokeHWe BEKTOpa IO TPeM HEKOMIUIAHAPHBIM BEKTOpPaM. IK-1.1
BEKTOPOB KoopaunaTsl BekTOpa, CKalIsIpHOE MPOU3BEACHUE BEKTOPOB B KOOPIMHATAX,

YTOJI MEXKy BEKTOPAMHU, YTOJI MEXYy IPSIMON U IJIOCKOCTHIO, YTOJ MEXIY

IJDIOCKOCTSIMU.  YPaBHEHHE  IUIOCKOCTH.  ['eoMeTpuyecknii  CMbICIT 4

onpenenuTeNs 2x2

KomOunupoBaHHoe 3aHATHE
Tema 3.3 IIpodeccnonanbHO-OPHEHTHPOBAHHOE  coepxkaHue  (coaep:KaHHMe
[IpakTuko- NPHUKJIATHOT0 MOAYJISA)
OpPHMEHTHpPOBaHHbBIC 3aJa4yM | KoopauHAaTHAs IJIOCKOCTh. BBIYMCIIEHHME pPACCTOSHMM W IUIOHIaJed Ha
Ha KOOPJMHATHOM | muockocTr. KomiecTBEHHBIE pacyeThl 4
IJIOCKOCTH [IpakTnueckoe 3anarue
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckune GyHKIuM 30 OK-01, OK-02,
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK-03, OK-04
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Tpuronomerpuueckue
(GyHKIMU  TPOU3BOIHHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

Pannannas mepa yrma. IIoBOpOT TOYKM BOKpYr Hadajla KOOPAMHAT.
Omnpenenenne cuHyca, KOCUHYCa, TAHI€HCAa U KOTAaHIeHca. 3HaKU CHUHYca,
KOCHHYCa, TaHI€HCa U KOTaHIE€HCa M0 YETBEPTSIM. 3aBUCHUMOCTb MEXIY
CHUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAaHI'€HCOM OJIHOTO M TOT'O K€ yria

Komb6unupoBanHoe 3ansrue

Tema 4.2

OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJIECTBA.

DopMyIIbI IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxzaecTsa. CUHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC
YIJI0B 0. U - 0. POpMYyIIbI IIPUBEACHUS

KoMOuHMpoOBaHHOE 3aHATHE

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMBl U pa3HOCTH JIBYX
yTJIOB

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
MOJIOBUHHOT'O yriia

Copep:xanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC H
KOCHHYC JIBOMHOTrO yria. ®@opmMyiibl oJIOBUHHOTO yria. [Ipeo6pazoBanus
CYMMBI TPUTOHOMETPUIECKUX (PYHKITUI B TPOM3BEACHUE U TIPOU3BEICHUS B
cymmy. BrlpaxkeHne TpUTOHOMETpUYECKHX (YHKIHMHA Uepe3 TaHIeHC
IIOJIOBUHHOT'O apryMeHTa. IIpeoOpa3zoBanus IIPOCTEUIINX
TPUTOHOMETPUYECKUX BBIPAKECHUN

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 4.4
ODyHKIMHA, HUX CBOMCTBA.

Copep:xanue yueOHOTO MaTepuana

OOnacte ompeneneHuss U MHOXECTBO 3HayeHUH ¢yHKuui. YETHOCTH,

Crnioco0sl 3aJlaHusl | HEYETHOCTb, NEPUOJUYHOCTh PyHKIMNA. CriocoObl 3a1aHus QyHKIUN
GyHKIMH KoMOMHHPOBAHHOE 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue OOnacte ompeneNeHus U MHOXECTBO 3HAYEHUH TPUTOHOMETPHUUECKUX

(GyHKLIMHU, X CBOWCTBA U
rpaduxu

¢yHkuuid. YETHOCTH, HEYETHOCTh, MEPUOJANYHOCTh TPUTOHOMETPHUUECKUX
¢ynkuuit. CoiicTBa 1 rpaduku QyHKIMA y = cos X, y =sin X, y =tg X, y =
ctg X.

KomMb6unmnpoBanHoe 3aHsTHE.

Tema 4.6
[IpeobpazoBanue
rpaduKoB

Coneprxanne yueOHOTO MaTepuana

Cxarue 1 pacTshkeHHue Tpa@KoB TPUTOHOMETPUYECKUX (DYHKIIUH.
[IpeoOpaszoBanue rpauKoB TPUTOHOMETPUUYECKUX (PYHKITUI

[IK-1.1
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TPUTOHOMETPUUECKUX [IpakTrueckoe 3aHsiTHE

byHKIII

Tema 4.7 IIpodeccnonanbHO-OpMEHTHPOBAHHOE  cojep:kaHue  (coaep:KaHMe
Onucanue NMPUKJIAJTHOTO0 MOYJIAA)

MIPOU3BOJICTBEHHBIX Hcnonb3oBanue CBOIICTB TPUTOHOMETPUYECKUX byHKIUI B

nmponeccoB € IIOMOUIIBIO

HpO(beCCI/IOHaJ'IBHBIX 3aJadax

rpa¢gukoB QpyHKITHI

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 4.8 Copepxanne yaeOHOTo MaTepuana
OOpatHble OO6parHble TpuroHoMmerpudeckue GpyHkuuu. MIx cBOHCTBa U TpapuKu
TPUTOHOMETPHYECKHE
KoMOuHMpOBaHHOE 3aHATHE
byHKIIIN
Tema 4.9 Copep:xanue yueOHOro MaTepuana
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemenne TpuroHOMETpUYECKUX YPABHEHUH OCHOBHBIX TUIIOB: IIPOCTEUIIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJSIINAECS K KBAJIPAaTHBIM, pEIIacMbIe
Pa3I0KEHUEM Ha MHOXKHUTEIH, ONHOPOIHBIE.

[Ipocreimme TPUrOoHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tema 4.10

Copep:xanne yueOHOTO MaTepuana

CucreMsl

CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN

TPUTOHOMETPUUIECKUX
ypaBHEHUH

KomOunupoBanHoe 3aHsTHE

Pa3gen 5. KoMmiiekcHbIe Yn

cjia

Tema 5.1

Copep:xanue yueOHOTO MaTepuana

KommnnexcHble unciia

ITonatue kommiekcHoro uyucna. ComnpspKeHHbIE KOMIUIEKCHBIE YHCIA,
MOJTyJTb ¥ apPTYMEHT KOMILIEKCHOTO uncia. dopMa 3amiucu KOMIUIEKCHOTO
yucna  (reomMeTpuyeckas, TPUTOHOMETpUYECKas,  airedpanyeckas).
Apudmerrueckue JeHCTBUS ¢ KOMIIJIEKCHBIMU YHCIaMU

KomOunupoBanHoe 3aHsATHE

Tema 5.2

Copepxanne yueOHOTO MaTepuana

OK-01, OK-03,
OK-05

32




IIpumeHeHune BelnonHeHne pacdyeToB € IOMOIIBIO KOMIUIEKCHBIX uHcel. IIpumepsl
KOMILIEKCHBIX YHCET MCIIOJIH30BAHUS KOMILJICKCHBIX YHCEI 4
[IpakTuyeckoe 3aHsATHE
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MPUMEHEHH e 28
Tema 6.1 Coneprxkanne y4eOHOT0 MaTepuasia
ITonsatue  mpousBoAHOMN. | OnpenencHue YHCIOBOW IMOCICIOBATEIBHOCTH W CHOCOOBI €€ 3ajaHusl.
@opmynsl ¥ npaBuia | CBOMCTBa YHCIOBBIX —IocienoBarenbHocTeld. OmpeneneHue mpezaena
Qg epeHIMpoBaHus MOCJIeIOBATEIbHOCTH. BBIUUCIEHHE TMPENeioB  IOCIEI0BATEIbHOCTEH.
IIpenen ¢ynkmum Ha OeckoHeuHocTH. Ilpexen ¢yHKIMH B TOUKe.
[Tpupamenue aprymenta. Ilpupamenne GyHkuuu. 3agauu, NpUBOIAILUE K 5
NOHATUIO  MpOu3BOAHOM. OmpeneneHue  MPOU3BOAHOW.  AJTOPUTM
OTBICKAHUS IPOU3BOTHOMN
KomOunupoBaHHoe 3aHsTHE
Tema 6.2 Coneprxanue yueOHOro Matepuasia
[IpousBonHbIe cymmel, | @opmyisl quddepennuposanus. [Ipasuia nuddepenunpoBanus
pasHOCTH  TIpoM3BeICHUs, | KoMOMHMPOBAHHOE 3aHATHE 2 OK-01, OK-04,
YacTHOTO OK-07
Tema 6.3 Copepxanne yueOHOTO MaTepuana TIK-1.1
[TpousBoHbIE Omnpenenenue cinoxHoil QyHkuuu. Ilpou3BojgHAas TPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKUX ¢ynxuii. [IpousBoaHas cinoxHON QYyHKIIUU
ynkunii.  Ipoussoanas | KoMOHHHPOBaHHOE 3aHSTHE 4
CIIOKHOU (YHKIIUU
Tewma 6.4 Coneprxanne yueOHOT0 MaTepuania
IonsTue O | TlorsiTre HempepblBHON (yHKIUH. CBOWCTBa HENPEPHIBHON (YHKIIHH.
HEMPEPBIBHOCTH (YHKUMH. | Cpgsp, MEXy HENPEPhIBHOCTBIO M JU(PPepeHIHpPyeMOCTbI0 (QYHKIUU B
Meron nnrepsanos TOUKe. AJITOPUTM pEIIEHUS] HEPABEHCTB METO/I0M MHTEPBAJIOB 2

KomOunupoBanHoe 3aHsaTHE

Tema 6.5

Conepxkanue yaeOHOro MaTepuaia

I'eomeTprueckuii cMbICI MPOU3BOAHON (QYHKIIUU — YII0BOM KO3 ULIHEHT
KacaTenbHOU K rpa¢uky (yHKIMHM B TOYKE. YpaBHEHHE KacaTeJIbHOM K
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I'eomerpuuecknii u | rpaduKky (YHKIMH. AJNTOPUTM COCTABJICHUS ypPaBHEHHS KacaTeNbHOU K
busnueckuit cMbIcl | rpaduky ¢pyHkmn y=f(x)

IIPOU3BOJHON KomOunupoBanHoe 3aHsTHe

Tema 6.6 Coneprxkanue y4eOHOT0 MaTepuasia

DuznyecKuit CMBbICIH | ®u3nyecknii (MEXaHWYECKUM) CMBICI TPOW3BOJHONM — MIHOBEHHAs
MIPOU3BOJHOM B | CKOPOCTh B MOMEHT BpeMeHH t: v = S' (t)

npodeCCHOHATBHBIX [IpakTuueckoe 3aHsiTHE

3aa4ax

Tema 6.7 Copepxxanne yaeOHOTO MaTepuana

MOHOTOHHOCTh (PYHKIIWH.
Touku sxcTpeMmyma

Bospacranne wu yObiBaHWe (QYHKIHMH, COOTBETCTBHE BO3PACTaHUS WU
yObIBaHHS (QYHKIIMH 3HAKY TPOU3BOAHOMN. [IoHATHE MPOU3BOAHOM BBICIIETO
NOpSIIKA, COOTBETCTBHE 3HAKa BTOPOH TMPOW3BOJHON  BBITYKIOCTH
(BorHyTocTH) (DyHKIMM Ha OTpe3ke. 3aJaud Ha MaKCUMyM U MUHHMYM.
[ToHATHE aCHMITOTHI, CIIOCOOBI MX OIPEICIICHUS. AJTOPUTM HUCCIICAOBAHUS
(GYHKINU ¥ TIOCTPOCHHUS €€ TpaduKa C MOMOUIBIO MPOU3BOAHOM. J[pobHO-
TUHEWHas QYHKIUS

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.8
HccnenoBanue QyHKIHUH U
nocTpoeHue rpaduKkoB

Copep:xanue yueOHOTO MaTepuana

WccnenoBanne pyHKIIMM HA MOHOTOHHOCTb M ITOCTPOEHHE I'PaUKOB.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.9 HaubGombiiee u

Coneprxkanne yueOHOT0 MaTepuana

HaVMEHBbIIIEE 3Hauenus | HaxoxaeHne HauOonblIero W HaMMEHbLIEro 3HAadeHMH (QyHKUUH,
byHKIIUN MIOCTPOEHHE TpaUKOB MHOTOYJIEHOB C HCIOJb30BaHUEM ammapara
MaTEeMaTHYECKOro aHaJIn3a
KomOunupoBaHHoe 3aHATHE
Tema 6.10 IIpodeccnonanbHO-OpMEHTHPOBAHHOE  coepxkaHue  (coaep:KaHHMe
Haxoxnenue NPHUKJIATHOT0 MOAYJISA)

ONTHUMAJIBHOIO pe3ynbTaTa
C MOMOIIBI MPOU3BOIHOMN
B IMIPAKTUYCCKHUX 3aJjadax

Haumensiiee n Hanbosnbiiee 3HaueHne QyHKINUN

[IpakTHueckoe 3aHsATHE
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Pa3znen 7. MHOrOrpaHHHUKH M TeJla BpalleHUs 44 10

Tema 7.1 Copepxanne yaeOHOT0 MaTepuana

Bepmunsl, pebpa, rpanu | [Tonstie MHOrorpaHHuka. Ero sieMeHTHI: BepUIMHBI, pebpa, TpaHH.

MHOTOTpaHHHKA Huaronans. Ceyenue. Boimykiibie ¥ HEBBITYKIIbIE MHOTOTPaHHUKHU
KomOuHMpoBaHHOE 3aHATHE 2

Tema 7.2 Copepxanne yaeOHOTo MaTepuana

[Ipuszma, ec | [lonssitue mpusmel. Ee ocHOBaHusi W OOKOBBIE TpaHHW. BwicoTa MPU3MBEIL.

cocraBisromue, cedeHue. | [Ipsmas u HaknoHHas npusma. [IpaBunbHas npusma. Ee ceuenne

[lpsmass u  npaBuiibHas | KoOMOMHHPOBAHHOE 3aHSTHE 2

PU3MBI

Tema 7.3 Copep:xanue yueOHOro MaTepuana

[Mapannenenunen, Ky0. | [lapamienenunen, CBOMCTBAa MPSIMOYTOJbHOTO Mapauieienunesaa, Kyo.

CeueHue KyOa, | Ceuenne Kyba, mapauiesenureaa

napasuiejenumnena KomOunupoBanHoe 3aHsTHE 2

Tema 7.4 Coneprxkanue yueOHOro Matepuasa

[Mupamuna, ee | [Tupamuna u ee snementol. Ceuenne nupamusl. [IpaBunbHas mupaMuia.

COCTAaBIAIIOIIME, CEUYEHHE. | YCceueHHas mupaMuia

lpaBunbHas ~ MUPaMUZA. | KoMOGUHMPOBAHHOE 3aHSATHE 2

VYcedeHHas nupaMua

Tema 7.5 Coneprxkanne yueOHOT0 MaTepuana

bokoBas u noyiHas | [Inomanps 60K0BOW M MOJHOW MOBEPXHOCTH MPU3MBI, MTUPAMUIbI

MOBEPXHOCTh npu3Mel, | KoMOMHIpPOBAaHHOE 3aHATHE 2

MTUPAMU/TBI

Tema 7.6 Coneprxanue yueOHOro MaTepuasa

Cummerpus B Ky0Oe, | CUMMETpHSI OTHOCUTEIBHO TOUYKH, IPSIMOiA, rutockocTi. CHMMETpHS B KyOe,

napajuleJenunene, napajuiefienunese, npusme, nupamuie 5

IpU3Me, UpaMue

KomOunupoBanHoe 3aHsTHE

Tema 7.7
IIpumepel cumMmeTpuii B
npodeccuun

IIpodeccnona/IbHO-OPHEHTHPOBAHHOE  COAep:KaHHe  (CoAep:KaHuUe

NPHUKJIATHOT0 MOAYJISA)

CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

OK-01, OK-03,
OK-05, OK-07
IK-1.1, [1K-2.1
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IIpakTrueckoe 3aHsATHE

Tema 7.8 Copepxanne yaeOHOT0 MaTepuana

[IpaBunbHbBIE [lonaTne npaBWIBHOTO  MHOTOTpaHHWKAa. CBOWCTBa  MPaBHIBHBIX
MHOTOT'PaHHHKH, UX | MHOTOTPaHHUKOB

CBOWCTBa [IpakTryeckoe 3aHsATHE

Tema 7.9 Copepxanne yaeOHOTo MaTepuana

Humusamp, ero | Hunmuuap u ero snemenTsl. CeueHne NMIMHPA (TapauieIbHOe OCHOBAHUIO

cocrasistronie. CeueHue

u ocu). PazBepTka uunuuapa

UUIMHIpA Komb6unupoBanHoe 3ansrue
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE  COoAep:kaHMe  (coaep:KaHue
Konyec, €ro | NPUKJIAIHOT0 MOIYJIs1)

cocrapirtrone. CeueHue

Konyc u ero snementsl. CeueHue koHyca (IapajuieIbHOE OCHOBAHHUIO U

KOHyca MIPOXOJslIee Yepe3 BEpPIIMHY), KOHHYeCKUe ceueHus. PazBepTka KoHyca
[IpakTnueckoe 3aHsATHE

Tema 7.11 Copep:xanue yueOHOro MaTepuana

VYceueHHbI KOHYC. | Yceuennolii konyc. Ero oOpasyromas u Bbicota. CedeHue yCEUEHHOTO

CeueHue YCEYEHHOIO | KOHyca

KOHyca KomOunupoBanHoe 3aHsTHE

Tema 7.12 Coneprxkanne yueOHOT0 MaTepuasia

[ap u cdepa, ux ceueHus

Hlap u cdepa. Bzaumuoe pacnonoxxkenue chepsl u miockoctu. CeueHue
mapa, cepsl

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.13

Ilonarue 06 oO0beMe Tena.
OTHolIEHHE 00BEMOB
MMOJOOHBIX TEN

Coneprxkanue yueOHOT0o MaTepuasa

[TonsiTue o0 o6beme Tenma. OObeM Kky0a M OPSIMOYTOJIBHOTO
napawtenenunena. O0bem npusmbl U nuUauHApPa. OTHOIIEHHE O0BEMOB
oJT0OHBIX Tel. I'eoMeTpUYecKHii CMBICH ONpeenuTeNs 3-ro mopsijaka

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 7.14
O0beMbl H  IUIOLIAAU
MTOBEPXHOCTEN TEI

Copep:xanne yueOHOTO MaTepuana

O06wembl mupamu bl U KoHyca. O0beMm mapa. [Tnomanyu noBepxHocTen Ten

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 7.15 Coneprxanue yueOHOro MaTepuasa
KombOunanuu KoMOuHammu reoMeTpruaecKux Tell
MHOIOTPaHHMKOB M Tel | [IpakTHYeCKOE 3aHATHE 4
BpALICHHUS
Tema 7.16 Coneprxkanne y4eOHOT0 MaTepuasia
['eomerpuueckue Hcnonb3oBaHne KOMOMHAIM MHOTOIPaHHMKOB M Te€Jl BpALICHUS B
KOMOMHAIMY HA IPAKTHKE | MPaKTHKO-OPHEHTHPOBAHHBIX 3a/1a4ax
[IpakTuueckoe 3anarue 4
Pa3nean 8. [lepBooOpasnas pyHKUMHU, ee IPUMEHEHHUE 12
Tema 8.1 Coneprxkanue yueOHOro MaTepuasia
IlepBoobpa3Has QyHKuuU. | 3amaya O BOCCTAHOBJICHHM 3aKOHA IBHKECHHS 0 HM3BECTHOM CKOPOCTH.
[IpaBua HaxoxacHus | [lonatue wuHTerpupoBaHus. O3HaKOMJIEHHE C IOHATHEM HHTErpajga u
epBOOOPA3HBIX nepBooOpazHoit nans  ¢yHkuuu y=f(x). Pemenue 3amay Ha CBA3b
epBoOOpa3HOl M ee NPOU3BOAHOM, BBIYMCICHHE NEPBOOOPA3HOM IS
nanHou ¢yHkiuu. Tabmuna Gopmyn I HaXOXKIEHUS MEepBOOOPA3HBIX.
N3ydenue npasuiia BBIYUCIEHUS IEPBOOOPA3HON 2
KomOunupoBanHoe 3aHsTHE
Tewma 8.2 Coneprxkanne yueOHOT0 MaTepuania OK-01, OK-04,
[Inomans KpUBOIMHEWHOM | 3ajauM, NPUBOJAIIME K TOHATHIO OIpPENENIEHHOr0 MHTerpajia — o OK-07
TpAaIneLuny. @®opmyiia | BEIYMCICHUHU TUIOIIAN KPUBOJIUHEHHOM Tpanenuy, o nepeMenieHuy TOUKH. IK-1.1
Herorona — JleiiGHuna ITonatue ompenenéHHoro uHTerpana. ['eomerpuueckuil u Qu3nuecKuii
CMBICI onpenenenHoro uurerpana. ®opmyna Herorona— Jleitbauia 5
KomOunupoBaHHoe 3aHATHE
Tema 8.3 Coneprxkanne yueOHOTO MaTepuana
Heonpenenennsiii u | [loHsTHe HeonpeeIeHHOTO HHTETpaja
OTpe/IeIIeHHBII HHTerpanibl | KOMOMHHPOBaHHOE 3aHSTHE 2
Tema 8.4 Coneprxanue yueOHOro MaTepuasa
[Tonsarue 00 | 'eoMeTpuYECKHil CMBICI ONPE/ICTICHHOT0 HHTEerpaia
omnpesieICHHOM MHTerpasne | KomOnHUpOBaHHOE 3aHATHE 2
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KaK IJIOIIA U
KPUBOJIMHEHHOH Tpanenuu

Tema 8.5
OnpeieneHHbIN HHTETpal B
KU3HU

IIpodeccnonabHO-OpHEeHTHPOBAHHOE  CoJep:KaHue  (coJep:KaHuUe
NMPUKJIAJTHOTO0 MOYJIAA)

['eomeTpuyeckuii cMbICi onpeaeieHHoro uurerpaina. @opmyna HperotoHa -
JletiOHuIA.

Pemenue 3a1ay Ha MpUMEHEHHE MHTErpaia JUisl BBIYUCICHUS (DU3HUECKUX
BEJIMYMH U TUIOIIAIEH

[IpakTuueckoe 3aHsiTHE 4
Pa3znen 9. Crenenu n kopHu. CteneHHasi pyHKIUA 12
Tema 9.1 Copep:xanue yueOHOro MaTepuana
Crenennas ¢Qynkuus, ee | I[TIoHsTHE KOPHS N-0# CTENEHU M3 IEHCTBUTEIHHOIO yrcia. OyHKIUH y =
CBOJCTBa VX HX cBoiicTBa 1 rpaduku. CBOMCTBA KOPHS N-0H CTETICHU

KomOunupoBanHoe 3aHsTne 4
Tema 9.2 Copep:xanue yueOHOT0o MaTepuana
[Tpeobpa3zoBanue [Ipeobpa3oBaHue UppaMOHATBLHBIX BbIPAKECHHIA
BI:Ip?DKeHI/II/I C KOpHJIMH 1n- KOM6I/IHI/IpOBaHHoe 3aHATUC 2 OK-01, OK-02,
oif creneHu OK-04
Tema 9.3 Coneprxkanne yueOHOT0 MaTepuasia MK-1.1
CpoiictBa  creneHn ¢ | [loHsiTHE CTENeHH C JIIOOBIM palMOHANIBHBIM TOKa3zaTeneM. CTerneHHbIe
palMOHATILHBIM U | (QyHKIMH, KX CBOMCTBA U TpaduKH
JEHCTBUTEIbHBIM Komb6uHMpoBanHoe 3aHsATHE 2
MOKa3aTeNsIMU
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Pemenne PaBHOCWJIBHOCTE MPpAallMOHATIBHBIX YPABHEHHUI W HEPABEHCTB. MeTOIbI HX
HUPPALMOHATEHBIX pereHust. Permenue nppannoHaabHbIX YPaBHEHUN M HEPABEHCTB
yPaBHEHUI U HEPAaBEHCTB | KOMOMHMPOBAHHOE 3aHATHE 4
Pa3nea 10. Iloka3zaTenbHas QyHKIUSA 12

OK-01, OK-02,

Tema 10.1 Copepxanne yueOHOTO MaTepuana OK-04
ITokaszarenpHas ¢yHKIY, | CTeneHs ¢ MPOM3BOJIBLHBIM JIEHCTBUTENLHBIM MMoKazateneM. OmpeneaeHue K-1.1

ee CBOIIiCTBa

nokasareiabHOW (yHKIUHU, ee cBoWcTBa U rpaduk. 3HAKOMCTBO C
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IpPUMEHEHHEM TIOKa3aTeNbHOW  (yHKIMM. PemeHne moka3aTenbHBIX

ypaBHEHMH (YyHKIHOHATIBHO-TPAQUIECKUM METOIOM 4
KomOunupoBanHoe 3aHsTHe
Tema 10.2 Coneprxkanue y4eOHOT0 MaTepuasia
Pemenne nokasarenbHbIX | PereHne mokazarenbHBIX yPaBHEHUH METOIOM YpaBHUBaHUS ITOKa3aTeleH,
YPaBHEHMH U HEPABEHCTB | METOJIOM BBEJICHUS HOBOW IEpPEeMEHHOW, (PYHKIHMOHAIbHO-TpadhuIecKuM
MeToJIoM. Pelienue nokasarenbHbIX HEPABEHCTB 6
[IpakTuueckoe 3anarue
Tema 10.3 Copepxanne yaeOHOTo MaTepuana
Cucrembl noOKasaTenbHbIX | PerieHue cucteM moka3aTelbHbIX YPaBHCHHIA
yYpaBHEHUH Komb6unupoBanHoe 3anstue 2
Paznea 11. Jlorapugmsbl. Jlorapupmuyeckast pyHkumus 22
Tema 11.1 Coneprxkanne yueOHOro MaTepuasia
Jlorapugpm gucia. | Jlorapupm uncna. JlecITUUHBIN U HaTypalIbHbBIN JIOTapU(PMBI, YHCIIO €
JecaTuaHbIii 1 | KoMOMHUpOBaHHOE 3aHATHE
HaTypaJbHbII JIorapu@Msl, 5
YHCIIO €
Tema 11.2 Coneprxanue yueOHOro MaTepuasa
CpoiictBa  norapu¢moB. | CpoiicTBa jorapudmos. Oneparius JorapuGMUpOBaHUsI.
Oneparust KoMOuHMpOBaHHOE 3aHATHE 4 OK-01, OK-02,
J0rapupMUPOBAHUS OK-04
Tema 11.3 Copepxanne yueOHOTO MaTepuana IK-1.1
Jlorapugmuueckas Jlorapudmuueckast QyHKIUS U ee CBOHCTBA
¢byHKLUS, ee CBONCTBA KomOunupoBaHHoe 3aHATHE 4
Tema 11.4 Coneprxkanue yueOHOT0o MaTepuasa
Pemenne [Tonsarue norapudmuueckoro ypasueHus. Onepanus noteHuupoBanus. Tpu
ToTapupMUIECKHIX OCHOBHBIX ~ METOJAa  peHIeHHs  JIOTapU()MHUECKHX  ypaBHEHHIL:
YPaBHCHUH U HEPABECHCTB | d)yHKIMOHANBHO-TPaUIECKHii, METOJ TOTEHIIHPOBAHHS, METO BBEICHHS
HOBOM MepeMeHHOoH. Jlorapumuueckre HepaBeHCTBa 6

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 11.5 Copepxanne yueOHOT0 MaTepuana
Cucremsl Anroputm pelieHus CUCTEMBI YPaBHEHUH. PaBHOCHIIBHOCTD
JOTapuPMHUECKUX norapu(pMHUUECKUX YpaBHEHUN U HEPABEHCTB
ypaBHEHUM Komb6unupoBanHoe 3ansrue 2
Tema 11.6 IIpodeccnoHabHO-OPHEHTUPOBAHHOE  COAep:kaHMe  (comep:KaHue
Jlorapugmsl B NpUpOAE U | MPUKJIATHOTO MOKYJISA)
TEXHHUKE [Tpumenenne norapudma. Jlorapupmuueckas cnmpans B mpupone. Ee
MaTeMaTUYECKUE CBOMCTBA 4
[IpakTuueckoe 3anarue
Pa3zpnen 12. MuoxkecTBa. J1eMeHThI Teopuu rpagos 8
Tema 12.1 Copep:xanue yueOHOT0o MaTepuana
MHoxecTBa [Tonstue Muoxectsa. [TonMHokecTBO. Oniepaiii ¢ MHOKECTBaMU
KoMOuHMpOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonanbHO-OPUEHTUPOBAHHOE  COoAep:kaHMe  (comep:KaHue
Onepanny ¢ MHOXKECTBaAMH | MPUKJIAJHOTO MO/Y.JIs1) OK-01, OK-02,
Onepanuu ¢ MHOXKecTBaMu. PerieHne npukiajHbix 3a1au OK-07
[pakTHYecKoe 3aHsTHE 2 IIK-1.1
Tema 12.3 Coneprxanne yueOHOT0 MaTepuania
I'pacsr [Tonsitue rpada. Ces3Hbli rpad, AepeBo, HUKI rpad Ha IOCKOCTH
[IpakTnueckoe 3anaTue 4
Paznes 13. Di1eMeHTbI KOMOMHATOPHKH, CTATUCTHKH U TEOPHH BEPOATHOCTEH 20
Tewma 13.1 Coneprxkanue yueOHOT0o MaTepuasa
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeLIEHUs], COUETAHUS.
KOMOMHATOPUKHU 4
KomMb6unmnpoBanHoe 3aHsTHE. OK-01, OK-04,
Tema 13.2 Copep:xanne yueOHOTO MaTepuana OK-05
CoObitHeE, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TE€OpeMbl 0 BEpPOSITHOCTU CYMMBI IK-1.1
coOpithsa. CnoxkeHHe M | cOOBITHI. YCIIOBHAsE BEPOSTHOCTh. 3aBUCHMbIC M HE3aBHCHUMBIC COOBITHSI.
YMHOEHUE BEPOATHOCTEN | TeopeMbl 0 BEPOSITHOCTH IPOU3BEACHUS COOBITHIA.
2

KomOunupoBanHoe 3aHsATHE
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Tema 13.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE  coepxkaHue  (coaep:KaHHMe
BepositHOCTB B | IPUKJIAIHOTO MOIYJISA)
npodeCCHOHATBHBIX OTHOCcHTENbHAs YacTOTa COOBITHS, CBOWCTBO €€  yCTOWYMBOCTH.
3aa4ax Cratuctudeckoe onpezaeneHue BeposSTHOCTH. OIlleHKa BepOSTHOCTH
COOBITUA 4
[IpakTyeckoe 3aHsATHE
Tema 13.4 Copepxanne yaeOHOT0 MaTepuana
Juckpernas  ciayyaiHas | Bugel cnyuyaiiHeix  BenuumH. OrmpeneneHue JAUCKPETHOW —ClydaifHOM
BEJIMYMHA, 3aKOH €€ | BeIMUMHBI. 3aKOH paclpeaeieHusl JUCKPETHON ciy4yaiiHON BenuuuHbl. Ee
pacnpenenenus YHCIIOBbIE XapaKTEePUCTUKH 4
KomOunupoBaHHoe 3aHsTHE
Tema 13.5 Copep:xanue yueOHOro MaTepuana
3agaun  Maremartudeckod | Bapuanmonusiii psn. [lomuron wactor u rucrorpamma. CTaTHCTHYECKUE
CTaTUCTUKH XapaKTePUCTHKU psAJla HAOII0AaeMbIX JaHHBIX
KoMOuHMpOBaHHOE 3aHATHE
2
Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE  COoAep:kaHMe  (comep:KaHue
CocraBneHue TaOIUI U | MPUKJIATHOTO MOXYJIsI)
JyarpamMm Ha IIPaKTHKE IlepBuuynas oO0pabOTKa CTAaTUCTUYECKMX JaHHBIX. ['paduueckoe ux
npeAcTtaBieHne. HaxoxaeHue CpeIHUX XapaKTepUCTUK, HAOJI01aeMbIX
JAHHBIX 4
[IpakTrueckoe 3aHsATHE
Pa3nes 14. YpaBHeHHS 1 HEPaBEHCTBA 24
Tema 14.1 Coneprxanue yueOHOro MaTepuasa
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHeHMH M HepaBeHCTB. OmpeneneHus. OCHOBHbIE
YPaBHEHMH M HEPABEHCTB. | TEOPEMBI PABHOCHIILHBIX IIEPEX0/1aX B ypaBHEHHX U HepaBeHCTBaX. O0mme OK-01, OK-02,
OOmye MeToIbI pEEHNsT | METO/IbI PELIICHUS YPABHEHHIA: IIEPEX0/1 OT paBEHCTBA QYHKIUI K PABEHCTBY OK-06
apryMEeHTOB JUIsi MOHOTOHHBIX (YHKUIMH, METOX pa3lioKEeHUs Ha [K-2.1
MHO>KUTEJIH, METOJl BBEIEHHS HOBOW MEPEMEHHOHM, (QYHKIIMOHAIbHO- 2

rpaduuecKuil MeTox

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 14.2 Coneprxanue yueOHOro MaTepuasa
I'paduueckuit MmeToz | O6mue MeTobl pelIeHUs] HEPABEHCTB: MEPEX0] OT CpPaBHEHHS 3HAYCHHN
peLIeHus YPaBHEHMH, | GYHKIMN K CPAaBHEHHUIO 3HAUCHHUH apryMEHTOB I MOHOTOHHBIX (DYHKITHIA,
HEPABEHCTB METOJ, MHTEpBAJIOB, (PyHKIMOHAIbHO-rpaduyeckuil meroa. ['padudeckuit
METOJI PEIIEHUS YPAaBHEHUI U HEPABCHCTB 4
KomOuHupoBaHHoe 3aHsTHE
Tewma 14.3 Copepxanne yaeOHOT0 MaTepuana
VYpaBHenus u HepaBeHcTBa | Omnpenenenue Monyisi. Packpeitue moayns no onpenenenuto. [pocreiimme
C MOJyJIEM YpaBHEHUS M HEpaBeHCTBA ¢ MoxayjieM. lIpuMeHeHue paBHOCHIIBHBIX
IIEPEXO0/I0B B ONPEAECICHHBIX TUIIAX YPABHEHUH U HEPABEHCTB C MOJyJIEM 5
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.4 Copep:xanue yueOHOT0o MaTepuana
YpaBHeHus M HEPABEHCTBA | 3HAKOMCTBO C mapameTpoM. llpocTeifiine ypaBHEHHS U HEPaBEHCTBA C
C mapameTpaMu IapaMmeTpoM 4
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.5 IIpoeccoHa/ILHO-OPHEHTHPOBAHHOE  COAEp:KaHHe  (CoAep:KaHuUe
CocraBieHre W peUICHHE | NPUKJIAJTHOTO MOIY.JIs1) 3 8
npoecCHOHANBHBIX 3a/1au | PerieHne TeKCTOBBIX 3324 NPO()ECCHOHATBHOTO COCPIKAHUS
C TIOMOIIBIO YPAaBHEHUM [IpakTnueckue 3aHATHS
Tema 14.6 Coneprxkanne yueOHOTO MaTepuana
Pemenne 3aga4. | O0OmMe MeToAbl pELICHUs ypaBHEHHM. YpaBHEHHS M HEpPaBEHCTBA C
VYpaBHEHUS U HEPABEHCTBA | MOJYJIEM M C TTapaMeTpaMu
[IpakTnueckoe 3anaTue 4
Koncynpranumn 10
IIpome:xxyTounas arrecTanus (JK3aMeH) 4
Bceero: ‘ 274
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3. YciaoBus peajm3aiuu NporpaMmmbl 001eo0pa3oBaTeibHO Y4eOHOH THCHUIIIMHBI

3.1. Il.]'[ﬂ peajm3anuu nporpaMmbl JUCHUIIIMHBI T0JIKHBI ObITh NMpeaAyCMOTPEHLbI CJIEAyOlIue
crenuajJbHbI€ MIOMENIECHUSA .

JlJis peanu3ariu mporpaMMBbI TUCITUTUTHEI IPETyCMOTPEHBI CIISTYIOIINE CTIehaTbHbIC
MTOMEIICHUS: yUeOHBI KaOHET «MaTeMaTuKm.

Kabuner «MareMaTrkuy, OCHAIICHHBIA B COOTBETCTBHH C 1. 6.1.2.1 0Opa3oBaTenbHON
nporpaMmbel 1o cnernuanbHoct  35.02.12  CanmoBo-mapkoBoe U JaHIIIAPTHOE
CTPOUTEIBCTBO.

3.2. UndopMmanmnonHoe odecnevyeHne o0yueHmst

1. Ins peanuzanuu nmporpaMmbl OUOIMOTEYHBIN (OHI 00pa30BaTEIbHONW OpraHU3aIluu
MMeeT MeYaTHbIE W/ WU SJICKTPOHHBIC 00pa3oBaTeIbHbIC M HHPOPMAITMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JIs1 HCIIOJIb30BaHMs B 00pa30BaTEIbLHOM IIPOLIECCEe, HE cTapuie S JIeT
C MOMEHTAa U3JaHusl.

1. OcHoBHas nuTeparypa:

- MaremaTtuka: anreOpa ¥ Hayajlla MaTeMaTHYECKOTO aHajin3a, T€OMETpHS.
AnreOpa u Havyasia MmaTematudyeckoro aHanmza. 10-11 kimacc. Anmumos L. A., Konsrun
I0.M., TkaueBa M.B. u apyrue. - M: [Ipocsenienue, 2022.

- MaremaTuka: anreOpa ¥ HayajJa MaTeMaTHYECKOTO aHaju3a, TeOMETpPHS.
I'eomerpus. 10-11 kmacc. Aranacsu JI.C., byry3os B.®., Kagomues C.b. u apyrue. -
M: Ilpocsemenue, 2022.

- Maremartuka: anredpa U Hayaia MaTeEMaTHYECKOTO aHanu3a, reomerpus. 10-11
Kiaccel. AnreOpa ¥ Havaja MaTeMaTndeckoro aHaiausa. B 2 4. Yacte 1: YueOHuk mis
yYamuxcsi o0pa3oBaTebHBIX Opranusaiuii (0a3oBblii ypoBeHb)/MopakoBud A.l.,
CemenoB I1.B.; Yactp 2. 3agauHuk Juisl y4aruxcst oOpa3oBaTeIbHBIX OpraHu3alfil
(6azoBsIif ypoBeHb)/ Mopakosuu A.l'. u npyrue; nox penakmueit Mopakosuya AT, -
M: Muemo3suna, 2018.

2. JlomoTHUTENbHAS IUTEpaTypa.

- Bceepoccuiickue uHTepHeT-onmmMmuanbl. - URL: https://online-olympiad.ru /

-  Enunas xomnexkumst 1mudpoBbix  oOpaszoBarenbHbIX  pecypcoB. -  URL:
http://school-collection.edu.ru
- CopaBoYyHHMK  TO MaTeMaTHKE V1A IIKOJIbHUKOB. - URL.:

https://www.resolventa.ru/demo/demomath.htm
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4. KoHTpOJIb M OlleHKA Pe3yJIbTATOB OCBOEHNs 00111e00pa30oBaTe/IbHOM

y4eOHOH TUCIUNIMHBI

Koutpoib ¥ omeHka pe3ylbTaToOB OCBOEHHUS 00I111€00pa3oBaTeIbHON YUeOHOU

AUCHUIUIMHBI PACKPBIBAKOTCA UCPE3 JUCHUIITIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC HaA

dbopmupoBaHre OOMMX W MPO(PECCHOHATBLHBIX KOMIETCHIIMN MO pasaeiamM U TeMam
coJiep>kaHusl yueOHOro MaTepuara.

Oo6masi/npodeccuonanbHast
KOMIETEHIUs

Pasznen/Tema

THun oeHoYHbIX
MepOoNpPUATHUSA

OK 01. Beibupats cioco0sl
pelieHus 3a1a4
npohecCHOHATBHON
JeATeIBHOCTH PUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

P.1, Tema 1.1, 1.2, 1.3 II-
o/ct,1.4,15,1.6

P.2, Temsr 2.1, 2.2, 2.3, 2.4,
2.5 IT-o/c

P.4, Temnr 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, Temn1 5.1, 5.2

P.6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7,6.8,6.9, 6.10
IT-o/c

P.7, Tems1 7.1,7.2,7.3, 7.4,
7.5,7.6,7.711-0/c, 7.8, 7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/c

P.9, Temr1 9.1,9.2, 9.3, 9.4
P.10, Temsr 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2,
11.3,11.4,11.5, 11.6 IT-o/c
P.12, Temsr 12.1, 12.2 T1-
o/c, 12.3

P.13, Temnr 13.1, 13.2, 13.3
IT-o/c, 13.4, 13.5, 13.6 I1-
o/C

P.14, Temnr 14.1, 14.2,

14.3, 14.4, 145 I1-o/c, 14.6

VYerHbli onpoc
KontposbHas padota
Brimmonnenue 3amanuii Ha
9K3aMeHe

OK 02. cnonp3oBaTh
COBPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a U UHTEepIpeTalu
uHpOpMaLnu, 1

P.1, Tema 1.1, 1.2, 1.3 T1-o/c,
14,15,1.6
P 3, Temn1 3.1, 3.2, 3.3 I1-o/C

YcTHBII onpoc
KonTponbnas pabota
Brimmonnenue 3aganuii Ha
JK3aMeHe

! NpodeccrnoHanbHoe-opueHTUPOBaHHOE coaepKaHme
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UH(POPMALIMOHHBIE TEXHOIOTHH
JJIs1 BBIITIOJIHCHHU A 3a1a4
npohecCHOoHABLHOM
JCSITEIIbHOCTH

P.4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 IT-o/c, 4.8, 4.9,
4.10

P.9, Temr1 9.1, 9.2, 9.3,9.4
P.10, Temsr 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2, 11.3,
11.4,11.5, 11.6 [T-o/c

P.12, Temnr 12.1, 12.2 IT-0/C,
12.3

P.14, Temsr 14.1, 14.2, 14.3,
14.4, 14.5I1-o/c, 14.6

OK 03. ITnanupoBats u
peaan30BbIBaTh COOCTBEHHOE
npo¢eCCHOHATIBHOE U IMYHOCTHOE
pasBUTHE,
HIpEANPUHIMATENbCKYIO
JeSITeIbHOCTD B
npodeccuoHanbHOM chepe,
UCTIOJIB30BaTh 3HAHUS 1O
(uHaHCOBOI I'PaMOTHOCTH B
Pa3INYHbIX )KU3HEHHBIX
CUTYyalUsAX

P.2, Temsr 2.1, 2.2, 2.3, 2.4,
2.51I-0/c

P 3, Temn1 3.1, 3.2, 3.3 I1-o/C
P.4, Temn 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 1I-o/c, 4.8, 4.9,
4.10

P.5, Temrr 5.1, 5.2

P.7, Temwr 7.1, 7.2, 7.3, 7.4,
1.5, 7.6, 7.7 IT-o/c, 7.8, 7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

VYerHbli onpoc
KontposbHas padota
Brimmonnenue 3amanui Ha
9K3aMeHe

OK 04. DdpdexTuBHO
B3aUMO/ICHCTBOBATh U PabOTaTh B
KOJUICKTHBE U KOMaH/Ie

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

P.6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9, 6.10
IT-o/c

P.8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/c

P.9, Temr1 9.1, 9.2,9.3,9.4
P.10, Temsr 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2,
11.3,11.4,11.5, 11.6 IT-o/c
P.13, Temsr 13.1, 13.2, 13.3
IT-o/c, 13.4, 13.5, 13.6 I1-
o/C

YcTHBIN onpoc
KontposbHas padota
Brimonsenue 3aganuii Ha
dK3aMEHE

OK 05. OcymecTBiATh yCTHYIO U
NUCbMEHHYIO KOMMYHHUKAIIHIO HA
rOCY/IapCTBEHHOM SI3bIKE
Poccutickoit @enepanuu ¢ yaeTom
0COOEHHOCTEN COLMAIBLHOTO U
KYJIBTYPHOTO KOHTEKCTa

P.1, Tema 1.1, 1.2, 1.3 I1-o/c,
14,15,16

P.2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5TI-0/c

P.5, Temnr 5.1, 5.2

P.7, Temnr 7.1,7.2,7.3, 7.4,
7.5,7.6,7.711-0/c, 7.8, 7.9,

YCTHBIN onpoc
KonTponbnas pabota
Brimmonnenue 3aganuii Ha
JK3aMecHE
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7.10 I1-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.13, Temsr 13.1, 13.2, 13.3
IT-o/c, 13.4, 13.5, 13.6 I1-
o/C

OK 06. IIposaBisTh rpaxaaHCKo-
NaTPUOTHYECKYIO MTO3UIHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaIUIIUOHHBIX
00IIIEYEIIOBCUCCKUX LICHHOCTEH, B
TOM YHCJIE€ C YUETOM
rapMOHHU3aIUU
MEXHAIIMOHAIbHBIX U
MEXPETUTUO3HBIX OTHOIICHUH,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEICHUS

P.1, Tema 1.1, 1.2, 1.3 IT-o/c,
14,15,1.6

P.14, Temnr 14.1, 14.2,

14.3, 14.4, 145 IT-o/c, 14.6

VYcrHblit onpoc
KontposbHas padota
Brinmonnenue 3agaHnuii Ha
JK3aMEHEe

OK 07. CopeiicTBOBaTh
COXPAHEHHUIO OKpYKaroLen
Cpeibl, pecypcocOepeKeHHIO,
NPUMEHSTh 3HAHUS 00 U3MECHEHHUH
KJIMMATa, PUHIIATIBI
OEpEIKITMBOTO TIPOU3BOJICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHUTYAIUSIX

P.6, Temnl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9, 6.10
IT-o/c

P.7, Temn1 7.1,7.2,7.3, 7.4,
7.5,7.6,7.71I-0/c, 7.8,7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.8, Temsr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/C

P.12, Temsr 12.1, 12.2 T1-
o/c, 12.3

VYerHbli onpoc
KonrponsHas padora
Brimonnenue 3aganuii Ha
IK3aMEHe

[1K 1.1. BeIMOAHITH MOATOTOBKY K
MPOU3BOJICTBY PabOT OAHOTO BUJA
Ha TEPPUTOPHAX U 0OBEKTaX.

P 3, Temnr 3.1, 3.2, 3.3 IT-o/C
P.4, Temn1 4.1, 4.2, 4.3, 4.4,
4.5, 4.6, 4.7 TI-o/c, 4.8, 4.9,
4.10

P.6, Temn1 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7,6.8,6.9, 6.10
IT-o/c

P.7, Temn1 7.1,7.2,7.3, 7.4,
7.5,7.6,7.711-0/c, 7.8, 7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.8, Temrr 8.1, 8.2, 8.3, 8.4,
8.5 IT-o/cC

P.9, Tems1 9.1, 9.2, 9.3, 9.4
P.10, Temsr 10.1, 10.2, 10.3
P.11, Temsr 11.1, 11.2,
11.3,11.4,11.5, 11.6 IT-o/c

YCTHBIN onpoc
KonTponbnas pabota
Brimmonnenue 3aganuii Ha
JK3aMeHE
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P.12, Temsr 12.1, 12.2 T1-
o/c, 12.3

P.13, Temnr 13.1, 13.2, 13.3
IT-o/c, 13.4, 13.5, 13.6 I1-
o/C

IIK 2.1. OcyiiecTBisiTh
opraHu3aruio padboTel Opurana B
JIEKOPAaTUBHOM CaJIOBOJICTBE,

OBETOBOACTBC, IMTOMHHUKOBOACTBEC

P.2, Temn 2.1, 2.2, 2.3, 2.4,
2.5II-0/c

P.7, Temn 7.1, 7.2, 7.3, 7.4,
1.5, 7.6, 7.7 IT-o/c, 7.8, 7.9,
7.10 IT-o/c, 7.11, 7.12, 7.13,
7.14,7.15,7.16

P.14, Temnr 14.1, 14.2,
14.3,14.4, 14.5I1-o0/c, 14.6

VYcrHblit onpoc
KontposbHas padota
Brinmonnenue 3agaHnuii Ha
JK3aMEHEe
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