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PaGouast mporpamMma y4ueOHoOM nucturinHe «Maremarrkay pazpaboTaHa Ha OCHOBE!

— METOJUYECKHX PEKOMEHJAlui MO0 pealu3alud cpeiHero oodmero oOpa3oBaHUs B
mpelenax OCBOSHUS 00pa30BaTeNbHOW MPOTPaAMMBI CPETHETO MPOPECCHOHATBHOTO
oOpa3oBanus Ha 0a3ze OCHOBHOTO obOmiero obpaszoBanus (IlucekmMo MwuH mpocBelIeHUS
Poccuu ot 14.04.2021 N 05-401);

— @enepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHIAPTa CPEAHEr0 OOIIero
obpazoBanus (yrBepxaeH npukazoM MunoOpHayku Poccum ot 17 mas 2012 r. Ne 413 ¢
n3MeHeHussMu ot 29 nexadps 2014 r., 31 nexabps 2015 1., 29 urons 2017 r., 24 ceHTsI0ps,
11 nexadps 2020 r.);

— TpUMEPHON MmporpamMmbl 001e00pa3oBaTeNbHON yueOHON AucHUIUTUHBL «MaTemaTtuka
UIsE TTPO(hEeCCHOHANIBHBIX 00pa30BaTeIbHBIX OpraHu3alui, pexoMmeHmoBaHHOU DIAY

«DenepalibHBI MHCTUTYT pa3BUTUs 0Opa3oBanus» (mpotokon Ne3 ot 21 uromns 2015r.).

Opranuzanus-pazpadoruuk: BIIK ®T'BOY BO «bpl'Y»

Pazpabotumk:

CapkuHa Banentuna AnekcanIpoBHA, IPeNoaaBaTeb.

Pabouas mporpamma peKoOMeH0BaHa IUCIHUILIMHAPHO - [IMKJIOBONW KOMHCCUEH TUCIMITIINH
T'YMAaHUTApPHON U €CTECTBEHHOHAYYHOM IOATOTOBKHU.

oT «26» mas 2023r., mpoTokoi Ne3

Pabouas nporpamma oj00peHa Hay4HO-METOJMUYECKUM COBETOM

oT «16» utons 2023r., nporokoa Ne 3
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1. MACIHOPT PABOYEM [TIPOI'PAMMBbI YYEBHOM JUCHUITJINHBI
MartemaTuka

1.1. Ob6aacThr npuMeHeHHs padoyeii MporpaMmbl

PabGowas  mporpamma  yueOHOH  JUCHMIUIMHBI  SBJISAETCS  YacTbl0  OCHOBHOM
npodeCCHOHAIBHON 00pa3oBaTelIbHON MporpaMMbl B cooTBeTCTBUU ¢ PI'OC 1o cnenuaabHOCTH
cpenuero npodeccuoHanbHOro oopaszosanus (naee CI10) 09.02.07 MudopmanmoHHbIE CHCTEMBI
W [OporpaMMHpOBaHUE, BXOMSIIMX B YKpyNHEHHYI Tpymnmny crnenuainbHocTedn  09.00.00
WudopmaTrka U BRIYUCIUTEIbHAS TEXHUKA/

PaGouas mporpamma yueOHOM TuCHUIUIMHBI «MaTeMaTHKay npegHazHaueHa JUisi H3y4eHus
JUCLHUIUIMHBL B YUYPEXKACHUSX CpeIHEro NpogecCHOHAIBHOrO 00pa30BaHus, pPEANTHU3YIOMINX
00pa3oBaTeNibHYI0 MPOTpaMMy CpeaHero ooiero oOpa3zoBaHUs, MPH MOATOTOBKE CHEIUAINCTOB
CPEJIHETO 3BEHA.

1.2. Mecto yuyeOHOIi AMCUMIUIMHBI B CTPYKType OCHOBHOH mpodeccnoHaIbHO
o0pa3oBaTe/IbHOI MPOrPaMMBbI:IUCIUILUIMHA BXOJUT B 00111€00pa30BaTeIbHbIN LUK

1.3. Heau u 3axaum y4eOHOM JUCHUILIMHBI - TPeOOBAHHUS K pe3yibTAaTaM OCBOCHMS
yueOHOM TMCUMILIUHBI:

ConepkaHue  mporpaMMbl  oOmIeoOpa3oBaTeNbHOM  AUCIHUIUIMHBI  «MaremaTuka
HAIPaBIICHO HAa JOCTH)KCHHE PE3yJbTaTOB €€ M3YYCHHUs B COOTBETCTBUU ¢ TpeboBaHusiMu ®I'OC
COO c¢ yuerom nmpodeccuonanphoii Hanpasiennoctu @I'OC CIIO.



1.4. llnanupyemble pe3yJbTaThbl OCBOECHHUSI 001e00pPa30BaTebHOI JIUCHUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

O0mMe KoMNIeTeHIMH

[Inanupyembie pe3yJbTaThl 00y4eHUs

Oomue

ﬂncummnnapm,le

OK 01
crtocoOBI
Bagaq
MpoheCCHOHATBHOM
eI TeTIbHOCTH
MPUMEHHUTETBHO
[Pa3ITHYHBIM
[KOHTEKCTaM

Bribupatp
peleHus

-TOTOBHOCTH K  TPYAY, OCO3HaHHE
[IEHHOCTH MacTepCTBa, TPYIOII00HE;

- TOTOBHOCTH K aKTHBHOM I€ATEIILHOCTH
TEXHOJIOTHYECKOMN u colMajJbHOM
HATIPABJICHHOCTH, CIIOCOOHOCTE
MHUIIAUPOBATD, IJTAHUPOBATh H
CAMOCTOSITCIFHO ~ BBIMIOJHATH  TaKYIO
eI TEILHOCTD;

WHTEpEC K pasIudHBIM  cdepam
MpoeCcCHOHANBHON NesITeIbHOCTH,
OBnageHne YHHUBEPCaIbHBIMH
[yIeOHBIMH [M03HABaTEIbHBIMY]
IMECTBUSIMU:

a) 6a30BbIE TIOTUYECKUE ISHCTBUS:

- caMOoCTOSATENbHO (OPMYIHPOBATH H
AKTyaIH3HpOBATh npobuemy,
[paccMaTpUBaTh €€ BCECTOPOHHE;
yCTaHaBIIMBATh CYIICCTBEHHBIH]
MPU3HAK WM OCHOBAHWUSI IJIsl CPABHEHUS,
Kiaccu(pUKaIui 1 0000IICHIS,
OTpeneiiaTh IEeNH  JeATeTbHOCTH,
BamaBaTh MapaMeTphl M KPUTCPUH HUX
ITOCTHIKEH NS,
BBISIBIIATH
MIPOTHBOPCUHS
SIBIIEHUSX;

- BHOCUTHh KOPPEKTHUBBI B JEATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3yJbTaTOB
[1eJIsIM, OIICHMBATh PUCKU TOCIEICTBUN
eI TEILHOCTH;

- pa3BUBATh KPEATHBHOE MBIILJICHHUE MIPH
[PEIICHIH )KU3HEHHBIX MIPOOIIeM

0) 6azoBBIC HCCJIEIOBATENILCKHUE,
IMENCTBHUS:

BJIAJIETH HaBBIKaMU yaeOHO-
FICCJIEIOBATENIHCKOM H MIPOEKTHOM
IesITEeIbHOCTH, HABBIKAMH Pa3peIICHHS
mpoOeM;

BBISIBIIIT  TPUYMHHO-CJICICTBEHHBIC
CBSI3M W aKTyaJM3uUpoOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€  PEIICHHS,
HAaXOJIUTh apryMEHTBI JUIs]
ITOKa3aTenbCcTBa CBOMX YTBEPIKICHUM,
3ajaBaTh MapaMeTpel W KPUTEPHUH
[PCILICHHS,

- aHANIM3UPOBATh IONYYCHHBIC B XOJE
[peIICHHS 3a1a4uu pe3yIbTAaTHL,
KPUTHICCKH OLIEHUBATH 0.4
IMOCTOBEPHOCT, MIPOTHO3HPOBATH
M3MEHCHUE B HOBBIX YCIIOBHSIX;

yMETh  IE€PEHOCHUTh 3HAHUS B
[MO3HABATENIGHYI0O W MPAKTHYECKYIO
00J1aCTH KU3HEACATCIBHOCTH,

YMETh HWHTCTPUPOBaTh 3HAHUS U3
[Pa3HBIX MIPEIMETHBIX 00JIaCTEH;

3aKOHOMCPHOCTHU U
B paccMaTpruBaCcMBbIX|

-BIIAJICTh METOJAMHU JIOKA3aTeIbCTB, aITOPUTMAMHY]
pemieHust  3ama4;  yMeHue  (OpPMYIHPOBAaTh
OIIpEeeIICHNs], aKCUOMBI U TEOPEMBI, IPUMEHSTH UX,
[MPOBOANTH JOKAa3aTelbHBIE DPACCYKACHHS B XOJE
[pereHus 3a1ad;

- YMETh ONEPHPOBATH MOHATHAMU: CTEIECHb YHCIIA,
itorapum 4Kcia; yMEHHE BBIOJHITH BHIYUCICHUC
BHaYCHWH W TIPeoOpa3oBaHMS BBIPAKEHHHA CO
CTCTICHSIMH ® Jiorapupmamu, mpeoOpa3oBaHUs
POOHO-PALMOHATIBHBIX BEIPAKCHHUH;

- YMETh ONEPHPOBATh MOHATHUAMHU: PallMOHAIBHEIE,
MppanyoHaIbHBIE, IIOKAa3aTeNbHbIC, CTCTICHHBIC,
imorapummdeckue, TPUTOHOMETPUYECKHE
YPaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

YMETh OIEpUPOBaTh TOHATUAMHU: (DYHKIUS,
HEpepbIBHAS byHKIMSA, MPOM3BOAHAS,
epBOOOpa3Hasi, ONPEACIACHHBIH HWHTETPal, YMETh
HaXOAUTh MPOU3BOJHBIE AJIEMEHTAPHBIX (YHKIIHH,
MCITI0JIb3Ys CIPAaBOYHBIC MaTCpHalibl; UCCJICAOBATDH,
B  mpocredmmx  ciydasx — (QYHKIOMH ~ Ha
MOHOTOHHOCTb,  HAaXxOJWTh  HawOoJpImIE N
HauMEHbIIME  3HaueHWs  (yHKUWi;  CTPOHTH
rpa¢ki  MHOTOYJIEHOB C  HCIIOJIb30BAaHHEM
ammapaTa MaTeMaTHYeCKOrO aHaln3a; MPHMEHATH
[TPOM3BO/IHYIO TP PEIICHWH 337ad Ha JBWKEHHE;
peraTh MPaKTUKO-OPHUEHTHPOBAHHBIE 3aJayd Ha|
HarOOJIbIIINE u HAaUMCHBIINEC 3HAa4YCHUA, HAQ|
HaXO0XXIECHHUE IIyTH, CKOPOCTH M YCKOPEHUS,

- YMETH ONEPUPOBATH MOHATHUAMU: PallMOHAJIbHAS

(byHKIMS, TOKazaTenbHas (YHKIUs, CTeleHHas
(byHKIWS, JorapupMmaecKas GbyHKIHA,
[TPUTOHOMETPUYECKUE byHKUMH, obpatHble

(DYHKIMM; yMEHHE CTPOMTh TpaduKn H3y4eHHBIX
(yHKIMHA, WCTIONB30BaTh TpaUKM MpU H3yYCHUH
[IPOLIECCOB M 3aBHCHUMOCTEH, IMPH PEIEHUU 3a1ay
M3 Ipyrux Yy4eOHBIX IIPEAMETOB M 3aj1ad U3
peaJbHOW  JKM3HM;  BBIpaXarb  (opMmynamu
3aBHCHMOCTH MEX]ly BETHINHAMU;

- YMEThb peIlaTh TEeKCTOBBIC 3a/1a4M Pa3HBIX THIIOB
(B TOM dYmcie Ha MPOICHTHI, JOJAM W YacTH, Hal
nBIDKEHNE, paboTy, CTOMMOCTh TOBapoOB M YCIYT,
HAJIOTH, 3a/1a4X U3 00JIACTH YNPaBIICHHS JTHIHBIMHU
151 CeMEMHBIMU ¢duHaHCAMU); COCTaBJIAATH
BBHIDQXKEHUS, YPABHEHUs, HEpPaBEHCTBA M HX
CHCTEMBl II0 YCIOBHIO 33Jaud, HUCCIIEAO0BATh
[OJTy4EHHOE pelieHue u OLICHUBATh
MPaBIOII0I00HOCTh PE3yJIbTaTOB;

yMETb OIEpPUPOBATH IOHATUSAMH: CpEIHEE
aprpmMeTHyecKkoe, MeauaHa, HamOoJbIIee
HAaMEHBIIEe 3HAYCHWs, pa3Max, JUCIepCHs,
CTaHIAPTHOE OTKIOHEHHE YHCIOBOTO Habopa;
[yMeTb W3BJICKATb, HHTEPIPETHPOBATH
MHpOPMANNIO, MPEACTaBICHHYI0 B Ta0OiHIax, Ha
nuarpamMmax, rpadukax, OTpa)xkalonlyro CBOWCTBA
[peaJIbHBIX MPOLECCOB M SABICHUN; MNPEACTaBISThH

- BbLJIBUI'aTb HOBBLIC WJCH, TIIpcjiaraTb

HH(bOpMaHHIO C IIOMOIIBIO Ta6J’II/IH 1 Jauarpamm;
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OpUTMHAJILHBIE MOAXO0/IbI U PEILICHUS;
M CIIOCOOHOCTb WX MCIIOIb30BaHUS B
M03HABaTEJIHLHO " COLIMAJIbHON
MpaKTHKE

Mccie10BaTh CTATUCTHYECKUE TAaHHBIC, B TOM YHCIIE
C TNpUMEHEHHEeM rpadHUyecKuX METOJIOB U
HIIEKTPOHHBIX CPEJICTB;

- YMETb ONEpUpPOBaTh MOHATUSAMU: CIydalHBIi
ONBIT ¥ CIyd4aiiHOe COOBITHE, BEPOSTHOCTD
CilydaifHOrO  COOBITHS;  YMEHHE  BBIYHCIATH
BEPOSATHOCTb C HCIIONb30BaHHEM TIpapUUecKHX
METOZI0OB;, NPHMEHATH (OPMYJIBl CIOXKCHUS |
[YMHOXKEHUSI ~ BEPOSITHOCTEH,  KOMOWHATOPHBIE
(akTbl W (QOpPMYyNBl [pPU  PEUICHUH 3a/ady;
OLICHWBATb BEPOATHOCTU peajbHBIX  COOBITHH;
3HAKOMCTBO CO CJIy4ailHBIMU BEIWYWHAMH; yMEHHE
IPUBOJUTH IPUMEPHI NPOSBICHUS 3aKOHA OOJIBIINX
qrCcel B IPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSX;

- YMETb OIIEPUPOBATH MOHATHAMU: TOYKA, HpsMasi,
[UIOCKOCTh, TPOCTPAHCTBO, JBYTPaHHBIA yroul,
CKpCLIMBAIOLIAECS MpSAMBIE, MapalleIbHOCTh |
EePIICHUKYISIPHOCTD MPSAMBIX M INIOCKOCTEH, Yroi
MEXIy MNPAMBIMH, YIrol MEXIy UpsAMOH H

[IOCKOCTBIO, Yrol  MEXIy  IUIOCKOCTSIMH,
[PACCTOSIHME OT TOYKH [0 IIJIOCKOCTH, PacCTOSTHHE
MEXIY IPSIMBIMH, paccTosiHue MEXNY

TUIOCKOCTSIMM; YMEHHUE HCIIOIB30BaTh NPHU PEIICHUH]
3anay H3y4eHHbIe (baxTb U TeopeMbl
[UIAHUMETPUM; YMEHHE OIIGHHUBATh  pa3Mephl
0OBEKTOB OKPY’KAIOILETO MHUPa;

- YMETh ONIEPUPOBATH MOHATHSIMHU: MHOTOTPAHHUK,
CCUCHHE MHOTOTPAaHHMKA, KyO, MapauleNenumen,
Mpu3Ma, mnupamuga, QUIypa W ITOBEPXHOCTH
BpaleHus, IMINHAP, KOHYC, Imap, chepa, ceueHns
(urypsl  BpamieHHs, IUIOCKOCTh, KacaroIasicsy
cepbl, IUINHPA, KOHYCA, IUIOMAAb TTOBEPXHOCTH
MUpaMHJIBL, TPU3MBI, KOHYCA, IFIHHIPA, TUIOMAIb

cepsl, 00BeM KyOa, HIPSAMOYTOJIEHOTO
[apajiejcnunena, nupaMuabl, IpU3Mbl, IUIUHAPA,
KOHYCa, mrapa; yMeHue n300paxath

MHOTOTPaHHMKH M TOBEPXHOCTH BpalIeHUs, HX
CEUeHHS] OT PpYyKH, C TIOMOIUBIO YEPTEKHBIX|
MHCTPYMEHTOB M DJIEKTPOHHBIX CPEJCTB; yMEHHE
[pacrio3HaBaTh CHUMMETPHIO B IIPOCTPAHCTBE;
[yMeHHe pacIio3HaBaThb TIPaBUIIbHbIE
MHOTOTPaHHHKU;

- YMETb OIEpPUpPOBATh MOHATHSIMM: JIBIDKEHHE B
pOCTPaHCTBE, 110100HbIE (PUTYPBI B IPOCTPAHCTBE;
HCTIOJIb30BaTh OTHOIIIEHHE iomazaen
MMOBEpXHOCTEH M 00BEMOB MOAOOHBIX (UTYp TIpH
[peIIeHIH 3a7ad;

- YMETh BBIYHCIATH TEOMETPUYECKHE BEITHIHHEI
(umHa, yrosm, IUIOmAIb, O0BEM, IUIOIIAb
[MOBEPXHOCTH), MCIOJB3Ys! U3y4YEeHHbIE (JOPMYIIBI 1
METOJIBI;

- YMETb ONEPHUPOBATh MOHATUAMU: NPAMOYTOJIbHAS
cucTeMa KOOPAUHAT, KOOPIUHATHI TOYKH, BEKTOP,
KOOpAWHATH BEKTOpa, CKASIPHOE IPOU3BEICHHE,
[yTOJI MEXTy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEACHNE BEKTOpPAa HA YHCIO; HAXOIUTH C
[TOMOINBI0  HM3YYCHHBIX (OPMYT  KOOPAWHATHI
CepeAMHBI OTPE3Ka, PACCTOSIHHE MEXAY IBYMS
[TOUKaMUu;

- YMETb BBIOMpATh MOAXOSIINN N3ydeHHBII METO]|
st peleHus 3a/a4H, pacmo3HaBaTh

MATCMATUYCCKHUC (baKTI)I u MAaTEMATUYCCKUC




MOJIENT B IPUPOJIHBIX U OOIECTBEHHBIX SIBICHHSX,
B HMCKYCCTBE; YMEHHME IPUBOJUTH IPHUMEPHI
MaTeMaTU4YECKUX  OTKPBITUH  POCCUHCKOH U
MHPOBOI MaTEMaTHUYECKOI HAyKU.

- YMETh OIEPHPOBATh IOHATHSIMHU: OIPEACIICHHE,
AKCHOMa, TEOPEMa, CIIEACTBHE, CBOWCTBO, MPHU3HAK,
TOKa3aTENbCTBO, PAaBHOCHIBHBIE (HDOPMYIHUPOBKH;
[yMeHmMe (bopMynIHpOBaTH obpatHOe u
MIPOTHBOIOJIOKHOE  YTBEpXKAECHUE, IMPUBOAUTH
IpUMepbl U KOHTPIPUMEPSHI, UCIONB30BaTh METO]

MaTeMaTHUeCKOU UHAYKIIY; MIPOBOJUTH
MoKa3aTeNbHbIE pacCyKCHHS NPH PELICHUH 3ajad,
OLICHUBATh JIOTHUYECKYIO MPaBUIBHOCTh
[pacCy KIeHHUIA;

- YMETb OIEPHUPOBATh IOHATHSAMHU: MHOXKECTBO,
[TOJMHOXECTBO, OICpallMM HaJ MHOXKECTBAMH;
[YMEHHE HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIH
ammapaTr Ul ONMCAHUS pEalbHBIX IIPOIECCOB U
SIBICHUI TIpM pEIICHWH 3a/Jad, B TOM 4YHCIE U3
Npyrux yueOHbIX IPEeIMETOB;

- YMETb OIEPHPOBATh MOHATHIMH: rpad, CBS3HBIN
rpad), JepeBo, MUK, Tpad Ha MIOCKOCTH; YMCHUC
3ajaBaTh M ONUCHIBaTH Ipadbl  pa3IMYHBIMU
CIIoco0amMu; HCIOJIb30BaTh Tpadbl HPH pEIICHUH
3anad;

- yMeTh CBOOOIHO ONEPHPOBATH TOHATHAMH:
COUYETaHWE, IIEPECTAHOBKA, YHCIO COYCTAHHH,
qHMCIO0 TepecTaHOBOK; OMHOM HploToHa; ymeHne
[IPUMEHST KOMOHMHATOpHBIC (hakThI u
[pacCyXICHHUS JUTS PeIIeHHs 3a1a4;

-yMETh ONEpPHPOBaTh IOHATHAMH: HATYPaIbHOE
YHCTIO, IeJI0€ YHCIO0, OCTaToK [0  MOJYIIIO,
[pAIIMOHANIBHOE YHCJIO, HMPPALMOHANBHOE YHCIIO,
MHOXECTBA HaTYPaJbHBIX, LENbIX, PAlMOHANBHBIX,
MeCTBUTENPHBIX YHCE; YMEHHE HCIOIb30BaTh
MpU3HAKK ~ JENUMOCTH, HAMMEHBIIUN  OOIIHii
nenuTeNl> W HaWMeHblIee  oOmee  KpaTHOe,
auroputM  EBkimpa  mpu pemeHMm  3ajad;
BHAKOMCTBO €  Pa3iIM4YHBIMH  ITO3MLIMOHHBIMHA
CHCTEMaMH CUUCIICHUS;

- yMeTb CBOOOJHO ONEPHPOBATH IOHSATHAMH:
CTENeHb C  LENbIM  [IOKa3arelieM, KOPEHb
HATypaJIbHOM CTENEHH, CTENEHb C PallMOHAJIBHBIM
MoKa3aTeneM, CTeNeHb C  JCHCTBUTEIbHBIM
(BeleCTBEHHBIM) MOKa3aTeseM, Jiorapupm ducia,
CHHYC, KOCHHYC U TaHT'€HC TIPOU3BOJIBHOTO YHCIA;
- yYMEThb ONEepUPOBATh MOHATHSIMHU: TOXKIECTBO,
TOKIeCTBEHHOE  MpeoOpa3oBaHHe, ypaBHEHHE,
HEepaBEHCTBO, CHCTEMa ypPaBHEHHMH W HEPaBEHCTB,
[PaBHOCWJILHOCTb ~ ypaBHEHHH, HEpPaBEHCTB M
CHCTEM, pannoHalbHbIE, HppanuoHaJbHEIE,
[TOKa3aTeNbHBIE, CTENCHHBIE, JIOrapu(MHUYECKHE,
TPUTOHOMETPUYECKHE ypaBHEHHs, HEPaBEHCTBA H
CHCTEMBI; yMEHHE pemiath ypaBHEHHS,
HEpPaBEHCTBA M CHCTEMBI C MOMOINBIO Pa3IMIHBIX
MpUEeMOB; pemaTh ypaBHEHUS, HEPAaBEHCTBA U
CHCTEMbI C MapaMeTpOM; HPUMEHSTh YpaBHEHHS,
HEpaBEHCTBA, WX CHUCTEMBI I  PEIICHHsA
MaTeMaTHYeCKUX 3a/7a4 M 3a7ad U3 Pa3IndIHBIX
obJiacTeil HayKu U peasibHOM XKU3HH;

-yMETb  CBOOOJHO  OIEPUPOBATH  IMOHSATHIMHU:
rpadux ¢$yHKIMH, oOpaTHas ¢$yHKIMS,




Komro3uLmst  QYHKUMHA, JuHEHHas  (QyHKIUS,
KBanpaTtuuHas (QYHKIMS, CTENEHHas (QYHKUHSI C
LICITBIM TIOKa3aTelIeM, TPUTOHOMETPUIECKHE
(hyHKIHN, oOpaTtHbIe TPUTOHOMETPHICCKIE
(yHKOHMM, TOKa3aTeNnpHas H JorapudMmyeckast
(YHKOMW; yMEHHE CTpPOWUTh Trpaduku (yHKIHH,
BEITIOJTHATE IPe00Opa3oBaHus TpapuKOB (yHKIIHT;
[YMEHHE WCIONb30BaTh Trpaduku QyHKIWA 1is
M3ydeHUs] TPOLECCOB M 3aBUCHMOCTEH  IpH
[pEILICHNH 3aa4 M3 JpYruX y4eOHbBIX IPEJIMETOB H
M3 peanbHOM KM3HHW; BBIpaXaTb (OpMyJIaMu
3aBUCHMOCTH MEX/y BEINYNHAMU;

[YMEHHE CBOOOJHO OIEPUPOBATH  MOHSITHUSMHU:
HYETHOCTh (PYHKIUH, NEePHOIUMYHOCTh (YHKIIHH,
OTPaHWIEHHOCTh ¢$yHKIMH, MOHOTOHHOCTH|
(byHKOHH, SKCTpeMyM (GYHKOWH, HauOoJblIee M
HarMeHbIIee 3HAUCHHUsI (DYHKIUHM HA MIPOMEXKYTKE;
[YMEHHE IPOBOIUTH MCCIIEA0BaHNE (DyHKIIUM;
[YMEHHE HCIOJNb30BaTh CBOWCTBA M  TIpadUKH
(bYHKIMHA 111 pelleHns] ypaBHEHHH, HEPaBEHCTB U
Bagau Cc  OapamMerpamu;  HM300paxaThb  Hal
KOOPJUHATHOM INIOCKOCTH MHOKECTBA PELICHUI]
ypaBHEHHI, HEPABEHCTB U X CHUCTEM;

- yMeTh CBOOOJHO ONEPHPOBATH IOHSATHIMHU:

MOCJIEI0BATEIBHOCTD, apudmeTHyeckas
porpeccus, reoMeTpuyIecKast mporpeccus,
OECKOHEUHO yOBIBaromas reoMeTpuIecKas
[IpOTpeccHs; yMeHHE 3a7aBaTh
[TOCIIEI0BATENILHOCTH, B TOM YHCIE C IOMOIIBIO
[PEKYPPEHTHBIX (opmy;

- YMETh OINIEPUPOBATH MOHATHUAMH: HENIPEPHIBHOCTH
(byHKIMH, acUMIITOTHI rpaduka GyHKIUH, nepBas 1
BTOpasi NPOU3BOIHAS (PYHKIMU, TEOMETPHUYECKUI U
(bu3MYEeCKHUii CMBICIT TPOM3BOAHOM, IIEpBOOOpa3Hasi,
OIIpeeJICHHbI  WHTErpaj; YMEHHE HaXOJHTh
ACHUMITOTHI rpaduka (yHKIUHM; YMEHHE BHIYHCIISTH
[TPOM3BO/IHBIE CYMMBI, POU3BEAEHHS, YaCTHOTO
KOMITO3ULMKM ~ (YHKIMH, HaXOIUTh YpaBHCHHE
KacaTeNbHOU K TpaduKy QyHKINY;

[YMEHHE  WCIONb30BaTh  MPOM3BOAHYIO  JUIA
nccnenoBaHMs  (QYHKOWH, IS0 HaXOXJICHMS
HaMJTydqIIero PeeHNs B IIPUKJIaHBIX, B TOM YHCIIE
COLMATbHO-OKOHOMHYECKUX " ¢buznueckux|
3aja4yax, Uisl ONPEACIICHUS] CKOPOCTH M YCKOPEHHMS;
HAXOAUTh IUIOMAAN U 00bEMBI QUTYDP C TIOMOIIBI]
MHTErpaa; MIPUBOJIUTH HpUMepb]
MaTeMaTHYecKoro MOJCIMPOBAHHUS C TOMOIIBIO
Mg hepeHIMaTbHBIX YpaBHEHU;

- YMETh OIEpUPOBATH HOHATHUSIMH: KOMILIEKCHOE
MMCIIO0,  CONpPSDKEHHBIE  KOMIUIEKCHBIE — YHCIIa,
MOJYJIb W apryMEHT KOMIUIEKCHOTO 4Hcia, (popMa
Bamcl KOMIUIGKCHBIX dHCeNl (TreoMeTpuyeckKasd,
TpUTOHOMETpUYECKass W anredpandeckas); yMeTb
[MPOM3BOANTH  apuU(MeTHYECKHe  JeHCTBUI  C
KOMIUIEKCHBIMH  YHCJIaMH; TPHUBOAUTH TPHUMEPHI
MCIIONIb30BAaHHS KOMIUIEKCHBIX YHCET;

- yMeTh CBOOOJHO OMNEPHPOBATh IOHSATHIMHU:
cpenHee apudmernyeckoe, MeauaHa, HauOOJbIIEe
1 HauMeHbllee 3HAYeHHs, pa3sMax, IUCIepCHs,
CTaH/ApPTHOE OTKJIOHEHHE /IS OTIMCAHUS YUCIIOBBIX|
NaHHBIX; yMEHHE HCCIENO0BaTh CTATUCTUUECKHE
aHHbBle, B TOM 4YHCJIE C  I[PUMEHEHHEM




rpagu4ecKuX METOMOB M 3JIEKTPOHHBIX CPEJICTB;
rpaduyecku nccie0BaTh COBMECTHBIE
HaOMIONCHUS] C MTOMOIIBIO AWArPaMM PacCEHBaHMS
1 TMHEWHOH perpeccuy;

- YMETh HaxOJWThb BEPOSTHOCTH COOBITHH C
MCTIONI30BAaHIEM rpaduaecKkux METOJIOB;
MPUMEHATh JUIA  pelIeHus 3amad  (HopMyJibl
CIIOXKECHUSI M YMHOXEHHsI BEpOATHOCTEH, (opmymy|
mojHOW  BeposTHOcTH, (Gopmyny  bepnymmm,
KOMOMHATOpHBIE (akThl M (OPMYJIbI, OLECHUBATH
BEPOSITHOCTH ~ pealbHBIX  COOBITHH;  yMEHHE
OIIEpUPOBATh TOHATHAMHU: CiIydailHas BeJIMYWHA,
[pacripeielieHle BEpOSTHOCTEH, MaTeMaTHYecKOe
OXKMJAaHUE, AUCTIEPCUs U CTAHJAPTHOE OTKJIOHCHHE
CITydaitHOM BETMYUHBI, QYHKIMH pacnpeneicHus 1
[UIOTHOCTH PABHOMEPHOTO, IOKA3aTEIBHOTO M
HOPMaJIEHOTO pacnpeneneHui; yMEHHE
MCTIONIB30BATh CBOWCTBa N3yYECHHBIX
[pacTipefeneHui Uil pelIeHns 3a1a4; 3HaKOMCTBO C
MOHATUSIMM: 3aKOH OONBIIMX 4YHCEN, METOJbI
BBIOOPOYHBIX HCCIENOBAaHUN; yMEHHE HNPUBOJHUTH
NpUMepbl MPOSIBJICHUS! 3aKOHA OOJBIIMX YHCEeN B
MPUPOJHBIX U OOLIECTBEHHBIX SBICHHSX;

- yMeTh CBOOOJHO ONEPHPOBATH IOHSATHIMHU:
TOuKa, MpsMas, IUIOCKOCTh,  MPOCTPAHCTBO,
OTPE30K, JIyd, IUIOCKHH yroj, ABYTpaHHBIA Yroul,
TpeXTpaHHbIA yrod, HepeceKarommecs,
[apajuleNbHBIe W CKPEIIMBAIONIMECS — TpsIMEBIE,
[apaJuIeIbHOCTh M TEPIICHIUKYIIAPHOCTh HPSMBIX
1 TJIOCKOCTEH, YTOJl MEXLy NMPSIMBIMH, YTOJI MEXIY
[IPSMOH ¥ TFIOCKOCTBIO, YTOJI MEXIY INIOCKOCTSIMH;
[YMEHME HCIOJb30BaTh IPHU pPEHICHWH 3a1ad
M3y4deHHbIE (aKThl M TEOPEeMbl IUIAHWMETPHHU;
[YMEHHE  OLEHMBaTh  pa3Mepbl OOBEKTOB B
OKpY’)XKaloIlleM  MHpe; YMEHHE  OIepUpOBaTh
OHSTHSIMH: MHOTOTPaHHHK, ceueHue
MHOTOTpaHHHMKA, NPaBWIbHBIH  MHOTOTPAaHHHMK,
mpu3Ma, mnupamuna, QuUrypa W IIOBEPXHOCTH
BpamieHus, UIWIMHAp, KOHyC, mmap, cdepa,
[pa3BepTKa IIOBEPXHOCTH, CEUCHMSI KOHyca H
[MITMHIpa, NapajulelbHble OCH WM OCHOBAHHIO,
CedeHue Iapa, IUIOCKOCTh, Kacaromascs chepsl,
[MUIMHIpA, KOHYCa; YMEHHE CTPOUTHh CEYeHHE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPaHHHKH,
(bUrypbl M TIOBEPXHOCTH BPALICHHsI, UX CEUCHHS, B
TOM YHCIIE C TIOMOIIBIO DJIEKTPOHHBIX CPEICTB;
[YMEHHE TPHUMEHSITh CBOWCTBA TE€OMETPHYECKUX
buryp, CaMOCTOSITEIbHO (dopMyIHpOBaTH
OIIpeAeeHNsT Hn3ydaeMbIX (Uryp, BBIIBHIATH
THIIOTE3bI 0 CBOHCTBaX W NpU3HAaKax|
reoMETpUYECKHX  (QUTrYp, OOOCHOBBIBATH  WIIH

OIpPOBEPraTh ux; yMEHUE MIPOBOJUTH
KJIacCU(PHKAIIIO ¢buryp 1o Ppa3JInuHBIM
TpU3HAKAM, BBITTOJIHATH HEOOXOINMBIE

TOTTOJTHUTEIBHBIE TOCTPOCHHUS;

- yMeTh CBOOOJHO OIIEPHUPOBATH TOHITHAMHU:
rTomanb GUrypsl, 00beM (GUrypsl, BeTHYHHA YIIIa,
[paccTOsSHHE OT TOYKU A0 IJIOCKOCTH, PAcCTOSHHE
MEX Ty TPSMBIMH, paccrostHre MEXTY]|
[UIOCKOCTSIMM,  IUIOMAnb  cdepsl,  IUIOMAlb
MOBEPXHOCTU  NHUpPAMHIbL, TpPHU3MBI,  KOHYcCa,
Hapa,  00beM  Ky0a,  IIPSIMOYTOJBHOTO




mapasiesienunena, NupaMuabl, MPU3MbL, IUIHHIPA,
KOHyca, lIapa; YMEHHE HAaXOIUTb OTHOUICHUE
00BEMOB TTOTOOHBIX QHUTYD;

- yMeTb CBOOOIZHO ONEPHPOBATH TOHATHAMH:
IBIDKEHHE, TAapalIeNbHbIA IEPEHOC, CAMMETPHS HAa
[UIOCKOCTH M B TNPOCTPAaHCTBE, MOBOPOT,
mpeoOpa3oBaHue TOAOOMS, TMOJOOHBIE (QHUTYPE;
[YMEHHE paclo3HaBaThb pPaBHBIE U  IOJOOHBIE
(Uryppl, B TOM 4YHCJIE€ B HPHUPOJE, HCKYCCTBE,
ApPXUTEKTYpE; yMEHue HCTIONB30BaTh)
TeOMETPUYECKUE OTHOILICHMUS, HaXOJUTh
TeOMETpUUECKUE  BEIMYMHBl  (JUIMHA,  yTOl,
MIomanb, 00beM) MpU pEeIIeHUH 3aAad U3 APYrHX
[y4eOHBIX MPEAMETOB U M3 PEANBHOMN KH3HH;

- yMETb CBOOOZHO ONEPHPOBATH TOHATHAMH:
MPSMOYTrONbHAs CHCTEMAa KOOPIWHAT, BEKTOp,
KOOPAMHATBI TOYKH, KOOPIUHATEI BEKTOpA, CyMMa
BEKTOpOB, MPOU3BEACHUE BEKTOpa Ha 4YHCIO,
[pa3ioKeHWE BEKTOpa MO 0asucy, CKaIApHOE
MpOM3BEICHHE, BEKTOPHOE IPOM3BENIEHHE, YTodl
MEXTy  BEKTOpaMH; yYMEHHE  HCIIOJIb30BaTh
BEKTOPHBIA U KOOPJAMHATHBINA METOJ ISl PEIICHMUS]
reOMETPUYECKHUX 3aJiad M 3aj]ad JIpYyrux y4eOHbIX
[peMETOB; OIEePUPOBATh MOHATHUAMHU: MaTpHUIl
2x2 " 3x3, ONpeEIUTENb MaTpULIbI,
TEOMETPUUECKUI CMBICI ONPEACTUTENS,

- YMETb MOJENHPOBaTh peEallbHbIE CHUTyallud Hal
SI3BIKE  MAaTEMaTHKH; COCTaBIATH  BBIPAXKEHHUS,
[YPaBHEHMsI, HEPABEHCTBA M MX CHCTEMBI IIO
[YCIIOBHIO  3aJa4H, HCCIENOBaTh IOCTPOCHHBIE
MOJENM C HCIIOJIB30BAaHMEM arapara anreOpsl,
MHTEPIPETUPOBATh  TOJNYYEHHBIH  pEe3yJbTarT;
CTPOUTH MaTEMaTHYECKHE MOJEIH C IOMOIIBIO
TEOMETPUUECKUX TIOHATHA ¥ BEIMYHH, PeIIaTh
CBS3aHHBICE C HUMM TpakTHYECKHE 3aJaduH;
COCTaBJIATh BEPOSTHOCTHYIO MOJIeNb u
MHTEPIPETUPOBATh  NOIYYEHHBIH  PE3ynbTaT;
[pemaTh ~ NPUKIAgHBIE  33Ja4d  CPEICTBAMH
MaTeMAaTUYECKOr0  aHajiu3a, B TOM  YHUCIE
COIMAIBHO-3KOHOMHYECKOTO M (pu3ndeckoro
XapakTepa;

- yMeHHe BBIOMpATh MNOAXOIIIMH METOx s
[peIIeHUsT  3aJa4yM; I[OHMMAaHHE  3HAYUMOCTH
MaTeMaTHKH B HM3YYCHHH  IPHUPOJHBIX 1
OOIIIECTBEHHBIX IIPOLIECCOB U SBICHWH; yMEHHE
[pacTio3HaBaTh MPOSBICHNWE 3aKOHOB MaTeMAaTHKH B
MCKyCcCTBE,  yMEHHE  NPUBOJUTH  NPHMEPH]
MaTeMaTU4YECKUX  OTKPBITUH  POCCUHCKOH U
MUPOBOM MaTeMaTHYECKOH HAYKU

OK 02 lMcrmoab30BaTh|
COBPEMCHHBIE CPEJICTBA|

MOWCKa, aHauu3a W
MHTEPIIPETALUH
nH}popManny, u
nH(pOpMannOHHbIE
TEXHOJIOTHH JUst
BBITTOJTHEHHSI 3ajay|
rpodeccrnoHaTbLHOM

e TeIbHOCTH

[IO3HAHUS:
-cOopMHUPOBAaHHOCTH
COOTBETCTBYIOLETO
[YPOBHIO pasBuUTHS

OCO3HAHUIO CBOETO
[IOJINKYJIbTYPHOM MUDE;
- COBEpLICHCTBOBAHUE

TO3HAHWS MUPA,

B obactu ICHHOCTH HAy4YHOTI'O

MHPOBO33PEHHS,
COBPEMEHHOMY|
HaYKH 1%

0OIIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO
Ha THaJIoTe KYJIbTYpP, CHOCOOCTBYIOIIETO

MeEcCTa B

SI3BIKOBOM U

[IUTATENTLCKON KYJIBTYPBl KaK CpEICTBA
B3aUMOJICHCTBUA MEXIY JIIOIBMH U

- YMETh OINEpUpPOBATH IOHATHSIMHU: PAlMOHAIbHAS
(yHKIMS, TOKa3zaTedbHas (QYHKIHSA, CTEleHHas]

(byHKIHA, JorapupmMudecKas GyHKIWMS,
[TPUTOHOMETPUYECKHE byHKINH, oOpaTHbIe
(YHKIMH; yMEHHE CTPOMTh TpaduKH H3YYCHHBIX|

(YHKIMHA, WCTIONB30BaTh TpadUKM NpU H3ydeHUH|
MIPOIIECCOB M 3aBHCHMOCTEH, NpH PEIIeHWH 3a7ay
M3 JOpyrux y4eOHBIX NPEAMETOB W 3a4ad U3
[peaTbHOW  KW3HM;  BBIpaxaTb  (opMmylamu
3aBHCHMOCTH MEXIly BETHINHAMU;

- yYMEThb ONEpUPOBATh MOHATHSIMHU: TOXJIECTBO,
[TO’KIECTBEHHOE  IpeoOpa3oBaHME, YpaBHEHHE,

[HCPABCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ 1 HCPABCHCTB,
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- OCO3HAaHME  LCHHOCTH  HAy4HOH
InesTeIbHOCTH, TOTOBHOCTH
OCYIIIECTBIISATH HPOSKTHYIO u
CCIIe IOBATEIIBCKYIO JeATEeTbHOCTh
MHIMBUIYaJILHO U B TPYIIIE.

OBnageHue YHUBEPCAIBHBIMH
[y4eOHBIMH H03HABaTEJILHBIMH
IMENCTBUSIMU:

B) paboTa ¢ uHpOpMarHei:

- BIajeTh HABBIKAMH  IIOJYYCHHS]

mHGOpMAalMK M3 HCTOYHHKOB DPAa3HBIX|
TUIIOB, CaMOCTOSATENIbHO OCYILECTBIISTH
[OWCK, aHaJM3, CHCTEMaTH3alHI0 H
MHTEPIPETALHIO uHpopMaIuy|
[Pa3TMIHBIX u bopM
[pe/ICTaBIICHUS;

CO3/1aBaTh TEKCThHI pas3IUYHbIX
(bopmarax ¢  y4eToM  Ha3HAYCHHUS
mHGOpMAaMK W 1IENeBOW ayAUTOPUH,
BHIOHpast ONTUMANIBHYIO bopmy)|
[pe/ICTaBICHUS U BU3YallU3allny;
OLICHUBATh JIOCTOBEPHOCT,
IIErMTUMHOCTb nHpopmanuy, ee
COOTBETCTBHE IIPAaBOBBIM U MOPAIBHO-
PTHYECKUM HOpMaM;
HCTIOJIb30BATh
MH(GOpPMALIHOHHBIX
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHH B
[peLICHUH KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX|
Bamad C COONMIOACHHEM TpeOOBaHMHA
PPrOHOMHKH, TEXHHKH 0€30IacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
[PABOBBIX M OSTHYECKUX HOPM, HOPM
MHPOPMAIIMOHHOK 6€30MaCHOCTH;

- BIaJETh HABBIKAMU PACIIO3HABAHUS M

BUIOB

B

CpCACTBA
Hj

BaIIUTEI nHbOpMAIUH,
MHPOPMATMOHHOM 0e30MmacHOCTH
IIMYHOCTH

IYMCTb HUCIIOJIB30BATh I'COMCTPUYICCKNUC OTHOLICHUA,

[PABHOCWJILHOCTb ~ ypaBHEHUH, HEPABEHCTB W
CHCTEM, panuoHaIbHbIE, HppaIOHATIHEIC,
MMOKa3aTeJbHbIe, CTENeHHbIe, JorapudMuieckue,

TPUTOHOMETPHYECKUE ypaBHEHHS, HEPaBEHCTBA U
CHCTEMBI; YMETh pelIaTb YpaBHEHUs, HEPABECHCTBA
M CHCTEMBI C IIOMOLIBIO Pa3IMYHBIX IPHEMOB;
[pelIaTh ypaBHEHUs, HEPaBEHCTBA M CHUCTEMBI (|
apaMeTpoM; NIPHUMEHATh ypaBHEHUs, HEPaBEHCTBA,
MX CHCTEMBI JUIsl PEIICHHs MaTeMaTHYecKHX 3ajad
M 335124 M3 Pa3IMYHbIX 00JacTel HayKHu U peabHON
DKH3HU;

yMETb CBOOOJHO ONEPUPOBATh MOHSATHUSMH:
NBIDKEHUE, TTapauIeNbHBIN IEPEeHOC, CHMMETPUSI Ha
[UIOCKOCTH ¥ B HPOCTPAaHCTBE, MOBOPOT,
mpeoOpa3oBaHue TOAOOWA, MONOOHBIE (QUTYPEI;
[YMETb paclio3HaBaTh paBHBIC U MOJOOHEBIE (DUTYPHL,
B TOM YHCIIe B IPHPOJE, UCKYCCTBE, apXUTEKTYpPE;

HaXOJUTh TE€OMETPUUYCCKHE BEIWYMHBI (JUIMHA,
yroJI, IUIomanb, o0beM) NpU pELIeHHH 3afad U3
Mpyrux y4eOHBIX IPEAMETOB M U3 pealbHOHN
DPKI3HU

OK 03 IlnanupoBath U

[peai30BEIBAT
COOCTBEHHOE
Mpo)eCCHOHATBHOE 1
ITMYHOCTHOE pPa3BUTHE,
IPEaIPUHIMATEIILCKYIO
esITeIbHOCTD B
rpodeccrnoHaTbLHOM
chepe, wucmomb30BaTH
BHaHUS 10 (PHMHAHCOBO]
PaMOTHOCTH B

[PA3JIMYHBIX KU3HCHHBIX
CUTyalludgX

B o06nacth yXOBHO-HPaBCTBEHHOT'O
BOCITMTAHHS:

--  c(OPMHPOBAHHOCTh HPABCTBEHHOT'O
CO3HAHMSI, STHYCCKOrO TIOBEACHNS;

- CIIOCOOHOCTH OIICHMBATh CUTYalMI0 H

[PUHUMATh  OCO3HAHHBIE  PEIICHHS,
OpPUEHTHUPYSChH Ha MOpPaJIbHO-
HPaBCTBEHHBIE HOPMBI U 1LIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B

[OCTPOEHKE YCTOHYHBOTO OYAYyIIEro;
OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poaMTensM ¥ (WIM) APYTMM WIeHaMm|
CeMbH, CO3JIaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO  INIPUHATHA  LIEHHOCTEH
CEMEMHOW KHU3HM B COOTBETCTBUH C
TpaguIsiMU Hapo 0B Poccun;
OBiageHne YHHUBEPCAIHHBIMH
[PETYJIATHBHBIMU JIEHCTBUSIMHU:

a) caMOOpraHu3aIus:

- YMETb OIEPUPOBATH MOHATUSMH: PAllOHAIbHEIE,
MppalMoOHANbHBIE, IIOKAa3aTelIbHbIE, CTEIECHHBIE,
imorapummyeckue, TPUTOHOMETPHYECKHE
[YPaBHEHMsI 1 HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEpHUPOBATh HMOHATHSIMHU: MHOTOIPAaHHHUK,
CEUCHUE MHOTOTPaHHMKA, KyO, MapaluleNenunen,

Mpu3Ma, NHpaMuAa, ¢GUrypa © HOBEPXHOCTH
BpaleHus, HWINHIP, KOHYC, map, cdepa, ceueHus
(urypel  BpamieHHs, IUIOCKOCTh, Kacaromascs

chepsl, MUIUHAPA, KOHYCA, TUIOIIAIh IIOBEPXHOCTH
MApaMUIbI, IPU3MBI, KOHYCa, HIIAHAPA, IUIOMIA]Th

cepsl, 00beM KyOa, MIPSIMOYTOJIBHOTO
MapaJuiesienunesia, MMPaMHuIbl, TPU3MBI, IIMIMHAPA,
KOHYca, mapa; yMeHHe n300paxaThb

MHOIOI'DAaHHUKUA K IIOBEPXHOCTH BpAaUICHMs, HX
CEYCHHUs OT PYKH, C I[OMOLIBIO YEPTEXKHBIX|
MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh
[pacrio3HaBaThb CUMMETPUIO B IPOCTPAHCTBE; YMETh
[pacrio3HaBaTh NPABUIbHBIE MHOTOTPaHHUKH;

- YMETb ONEPUPOBATh IOHATUAMHU: MPSIMOYTOJIbHAS
CUCTEMa KOOPAMHAT, KOOPAUHATHI TOUKH, BEKTOD,

B CaMOCTOATCIIBPHO OCYIIECTBIIATD|
IMO3HABATCIbHYIO JACATCIBHOCTD,
BBISIBJISITH HpO6HeMBI, CTaBUThb u

hbopMynrpoBaTh COOCTBEHHBIC 3a7a4 B

!

OOpIMHATHI BEKTOpa, CKaJSIPHOE MNpPOU3BE/ICHHE,
TOJI  MEXIy BEKTOpaMH, CyMMa BEKTOpOB,
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06pa30BaTe.HLHOI71 JACATCIBHOCTHU U

PKU3HCHHBIX CUTYyalluAX;

- CaMOCTOSITETIBHO COCTAaBIIATh IUIAH
pemieHust ~ TpoOIeMBI ¢ y4eToM|
MMEIOIINXCS  PECYPCOB, COOCTBEHHBIX

BO3MOXHOCTEHN U NIPEANIOUTEHUH;

- TaBaTh OIIEHKY HOBBIM CHTYaIHsIM;
ciocoOCTBOBaTh  (OPMHPOBAHUIO |
[IPOSIBJIICHUIO IMUPOKOW DJPYAUIUH B
[pa3HBIX OOJACTSIX 3HAHUMN, MOCTOSHHO
[MOBBIIIATh CBOH 0Opa30BaTEIbHBIN H
KyJIbTYpPHBIN YPOBCHB;

0)CaMOKOHTPOJIb:

MCIIONB30BaTh TPHEMBI PEQIIEKCHU IS
OIICHKHM CHTyaIldl, BBIOOpa BEPHOTO
[peIICHIS;

YMETb  OICHHBATH  PHUCKH U
CBOCBPEMCHHO IMPHHAMATH PEHICHUS IO
X CHUKCHUIO,

B) SMOIIMOHABHBIH UHTEIJIEKT,
[Ipe/Imoararonui chOpMHUPOBAHHOCTE:
BHYTPEHHE! MOTHUBALMM, BKJIHOYAIOIICH
CTpEMJICHHE K JOCTH)KCHHUIO IICH H
ycnexy, OIITUMU3M, HHHUIUATHUBHOCTD,
yMeHme HeﬁCTBOBaTL, HUCXOOs1 U3 CBOUX|
BO3MO>KHOCTEH;

- SMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH
[TOHUMATh 3MOILMOHAILHOE COCTOSHHE

IMpyTHX, YUUTHIBAT ero py|
OCYIIECTBICHUN KOMMYHHKAIINH,
CIIOCOOHOCTH K COYYBCTBHIO W
COTIepEKMBAHHUIO;

- COIMAJIbHBIX HABBIKOB, BK/IIIOYAROLIHX
CIIOCOOHOCTH BBICTpanMBaTh OTHOLICHUS C

IMPOU3BCACHUEC BCKTOPAa HA YHCIO; HAXOAUTb C

[MOMOLIBI0O  M3YYEHHBIX  (OPMYJT  KOOpPAMHATHI
CEpEIMHBI OTpPE3Ka, PACCTOSIHUE MEXKAY IBYMs
[TOUYKaMH

0)coBMecCTHAs 1eATEIHHOCTD:

MIOHUMATh " HCIIOJIb30BATh
perMYyIIeCTBa KOMaHJTHOM u
MHINBUAYAIEHON pabOTHI;
NPUHUMATh  LEJH
IMesTeNIbHOCTH,  OpPraHW30BBIBAThH
KOODJMHUPOBAaTh JEWCTBHS MO  ee
ITOCTHKEHUIO: COCTaBIISTh TUIaH]
IMeiCTBUH, pacTpeesIsiTh POJIH C YUETOM|
MHEHHH YYacTHUKOB 00CyX1aTh
[pe3yJIbTaThl COBMECTHOI PabOThI;

- KOOPJMHUPOBATH W BBINOJHITE paboTy
B YCJIOBUSIX pealibHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBYSL;
OCYILIECTBIIATH MO3UTHBHOE

COBMECTHOH
31

Impyrumu JIFOIBMU, 3a00TUTHCH,
MPOSIBIATE HMHTEpEC W pa3pemarhb
KOH(ITUKTHI
OK 04 3¢dexTrBHO[FOTOBHOCTH K CaMOPA3BUTHUIO,|- YMETh ONEPUPOBATh IOHATUSAMU: CIIy4alHBI
B3aMMOJICHCTBOBATh  HM|CAMOCTOSITEIILHOCTH HONBIT W  CIOy4ailHOe COOBITHE, BEPOSITHOCTD
paboTaTh B KOJUIEKTHBE/CAMOOIIPEACIICHHIO; CIlydalHOrOo  COOBITHS;  YMEThb  BBIYHCIATH
1 KOMaHze -OBIIaICHIE HaBbIKAMHU y4eOHO-[BEPOSITHOCTh C HCHOJB30BAHHEM TpapUIECKUX
CCIIeIOBAaTEIbCKONW,  MPOEKTHOH  MMETOAOB; NPUMEHSATH (OPMYIBl CIOXKEHHS H
COLMATBHON IESTEIbHOCTH; [YMHOKEHHSI ~ BEpOSITHOCTEH,  KOMOWHAaTOpHBIE
OBiageHue YHUBEPCAIBHBIMU|DAKTBI ¥ (QOPMYJbl MNpPU  PEUICHHH 3ajad;
KOMMYHHKaTUBHBIMH JEHCTBUSIMHU: OLICHMBATh BEPOSATHOCTH pPEaJbHBIX COOBITHII;

3HAKOMCTBO CO CJIyYaiiHBIMH BEIWYMHAMH; YMECHUE
MTPUBOANTH TIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIITIX
grICeN B IPUPOIHBIX M OOIIIECTBEHHBIX SBICHUSAX;

yMeTh CBOOOJHO OIEPHPOBATH IOHATUSIMHU:
CTENeHb C  LENbIM  [OKa3arelieM, KOPEHb
HaTypaJbHOM CTENeHH, CTENeHb C PalMOHAIbHBIM
MokasaTeleM, CTENeHb C  JCHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTelieM, JiorapudM dYucia,
CHHYC, KOCHYC U TaHT'€HC IPOU3BOJIBHOIO YHCIIA;

yMETb CBOOOJHO OINEpUPOBAaTh MOHSITHUSIMHU:
rpaduk byHKIIHN, oOpatHas GbyHKIIHA,
KOMIO3WIMS ~ (DYHKIMHA, JuHeiiHas ¢yHKOuA,
KBagpaTUdHas (QYHKIUS, CTENeHHas (QYHKIUSI C
[IeJTBIM IoKa3aTeseM, TPUTOHOMETPHIECKHE
(hyHKIHN, oOpaTtHbIe TPUTOHOMETPUUECKUE

CTPAaTCTUICCKOC IIOBCACHHUC B

a3JIMYHbIX CUTyalluidXx, TPOSABJIATH

(byHKIIMW, TIOKa3aTellbHAs W Jorapudmudeckas
(OYHKIMH; yMETh CTPOUTh Tpaduku (YHKIHH,
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TBOPYECTBO W  BOOOpa)XCHUE, OBITH
MHULMATHBHBIM.
OBJ1ajieHHE YHUBEPCAIbHBIMY]

[PETYIATHBHBIMU JICHCTBHAMU:

) IpUHATHE ceOs U IPYTUX JTIOACH:
NPUHAMATh MOTHBBI M apryMEHTHI
IMpyrux monen npu aHaJIn3e
[PE3YNIBTaTOB ACATEIHHOCTH;

NIpHU3HABaTh CBOE IPaBO M MPaBO
IMpyTUX Jrosei Ha OUIHOKHY;

- pa3BHBaTh CIOCOOHOCTH MIOHUMATh MU
C MO3ULIMK APYTOTO YeI0BeKa

BEITOJIHATH NTPeo0pazoBaHust rpaguKoB QyHKINIL;

- yYMETh HCIIONb30BaTh Tpadukn QyHKumit s
M3y4YeHHs IPOLECCOB M  3aBUCUMOCTEH IpH
[PELICHHH 3a1a4 W3 APYTHX Y4eOHBIX MPEAMETOB U
M3 peaNbHOM JKM3HHW; BBIpaXaTb (HOpMyIaMH
3aBICUMOCTH MEXIY BEIUYHMHAMU;

- CBOOOJHO ONEpPHPOBATH IMOHATHUSAMH: YETHOCTD
(hyHKIHN, MePUOTUIHOCTD ¢$yHKUIHN,
OrpaHUYEHHOCTH ¢$yHKIMH, MOHOTOHHOCTH

(yHKIMH, 3KCTpeMyM (QYHKIMH, HauOoibliee U
HauMeHblIee 3HauYeHHUsT (PYHKIUHM Ha MIPOMEXKYTKE;
[YMETb ITPOBOAMTH UCCIIEOBAaHHE (YHKIINY;

YMETh WCIIOJBb30BaTh CBOWCTBA M TpaduKy
(bYHKOWH U pemieHns yYpaBHEHUH, HEpPaBEHCTB M
Bajad C  mapamMeTpamy; — H300paxarh  Ha
KOOpPIMHATHOM IUIOCKOCTH MHOXXECTBAa pELIECHUH
[YpaBHEHUI, HEPABCHCTB M X CHCTEM

OK 05 OcymecTBasiTh
[YCTHYIO ¥ NMHCHMECHHYIO

[KOMMYHHUKAITHIO Hal
TOCyIapCTBEHHOM
SI3BIKE Poccuiickoin
Denepan ¢ y4eTom
l0COOEHHOCTEH
COLIMAIbHOT'O 31

YJIBTYPHOIO
OHTEKCTa

K

B 0051aCTH 9CTETHYECKOTO BOCTIUTAHHMS:
JCTETHYECKOE OTHOLICHHE K MHUpY,
BKJTIOYAs] ICTETHKY ObITa, HAy4HOTO U
TEXHUYECKOr0  TBOPYECTBA,  CIOPTAa,
Tpy/Aa U OOLICCTBEHHBIX OTHOIICHHUIA;
CHOCOOHOCTh BOCTIpUHMMATH|
[pPa3JIMYHbIC BUJbI WCKYCCTBa, TpaJUIUH
1 TBOPYECTBO CBOETO U APYTMX HApOJOB,
OLIyIIaTh 3MOLMOHATIBHOE BO3AEHCTBHE
MCKYCCTBA,;

- yOeXKIEHHOCTh B 3HAYMMOCTH UL
IIMYHOCTH M OOIIEeCcTBa OTEYSCTBEHHOTO
1 MHPOBOTO HCKYCCTBa, JTHHYECKHX
KyJIbTYPHBIX TPaAWLMil W HApPOIHOTO
TBOPYECTBA;

yMETb ONEPUPOBATH MOHATUAMH: CpEIHEE
apudmMeTHdeckoe, MeIAWaHa, HaumOonblIee U
HaUMEHbIIEEe 3HAYCHWs, pa3Max, JUCIEPCHs,
CTaHIapTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHUE H3BIICKATh, HHTEPIPETUPOBATH
MH(OpMaLMIO, MPEJCTaBICHHYI0O B Ta0lMIaxX, Ha
nuarpamMmax, rpadukax, OTpa)kaloulylo CBOWCTBA
[PEANIBHBIX IIPOIIECCOB M SABJICHUN; MNpPEICTaBIAThH
MHOOpPMALMIO C MOMOUIBIO TaONUI] M JHarpamu;
MCCIIEA0BATh CTATHCTHUECKUE JaHHBIE, B TOM YHUCIIE
C TpHUMECHEHHEeM TrpadHUYecKuX METOJIOB
PIIEKTPOHHBIX CPEICTB;

- YMETb ONEPUPOBATh MOHATHAMHU: TOYKA, IpsMasd,
[IOCKOCTh, TNPOCTPAHCTBO, JABYTPaHHBIM  YTOIL,
CKpELIUBAIOIUECS MNpsAMbIe, MapauIeIbHOCTh U

TOTOBHOCTb K CaMOBBIPAXKCHUIO B

[pa3HBIX BHJIAX HCKYCCTBa, CTPEMIICHHUE
[POSIBIISITH KavyecTna TBOPYECKOH
IMUYHOCTH;

OBiageHue YHHUBEPCAIbHBIMH

KOMMYHUKATHBHBIMH JICHCTBUSIMU:

a) oOIIeHueE:!

- OCYILLIECTBIISATh KOMMYHHKALMH BO BCEX|
chepax Ki3HH;

0OIIeHN S, MOHUMATh 3HA4YEHUE]
COLIMANIbHBIX ~ 3HAKOB,  PACIIO3HABATH
MPEAMOCHIIKH KOH(MIMKTHBIX CHUTYaIHi
1 CMATYaTh KOH(MIMKTEI,

- Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO

[EPIEHUKYJIIPHOCTD NPSMBIX U INIOCKOCTEH, YIoil

MEXy NpSIMBIMU, YroJl MEXAY HIpsIMOH U
[LIOCKOCTBIO, Yrol  MEXLy  IUIOCKOCTSIMH,
[PACCTOSIHAE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE
MEXIY IPSIMBIMH, paccTosiHue MEXNY
[UIOCKOCTSIMU;

- yYMETb HCIOJIb30BAaTh IIPU pELICHUM 3al1ay
M3ydeHHble (AKTBl W TEOPEMBl IUIAHHUMETPHH;
[yMeHue OLICHMBATh pa3Mepsbl 00BEKTOB

- paCcliO3HaBaThb HeBep6aJ’ILHBIG CPCACTBAIOKPYIKAOIIETO MHpa

TOYKY 3pEeHHUss C  HCIOJb30BaHHUEM
SI3BIKOBBIX CPE/ICTB

OK 06 IIposBuaTs| OCO3HaHME 00yJarONMMHUCS|- YMETh ONEpUPOBATh MOHATHAMH: MPSMOYTOJIbHAS
rpaxIaHCKO- [POCCHICKOI IpaXKJIaHCKOH|CHCTEMa KOOP/AWHAT, KOOPAWHATBHI TOYKH, BEKTOP,
MaTPHOTHYECKYIO MICHTUYIHOCTH; KOOpJIMHATHI BEKTOpa, CKAJSIPHOE ITPOM3BEICHUE,
MTO3UIIHIO, - LeJICHANPaBJICHHOE pasBUTHE[yroJl MEXIYy BEKTOpaMH, CyMMa BEKTOpPOB,
ITEeMOHCTPHPOBATh BHYTPEHHEH IO3MIMHM JIMYHOCTH HAIPOM3BEJECHHWE BEKTOpPA Ha YHCIO; HAaXOJHUTh C
0CO3HAHHOE ITOBEAEHUE|OCHOBE JyXOBHO-HPaBCTBEHHBIX[IOMOIIBIO ~ W3y4YEHHBIX  (opMyn  KOOpIMHATHI
Ha OCHOBE[LIEHHOCTEH HapoJI0B PoccwuiickoiifcepelMHbl  OTpe3Ka, pacCTOSHUE MEXIYy JIBYMs
TPaJNIMOHHBIX Denepanu, HCTOPHYECKUX H[TOYKaMHU;

00IIeYeTOBeYEeCKHIX HAIIMOHAIILHO-KYJIBTYPHBIX  TPaJIUIMM,-yMeTh BHIOMPATh NOAXOASIIMNA U3yYEHHBIH METO/
LIEHHOCTE!, B TOM uucie/popMUpoBaHHE  CHCTEMbI  3HAYUMBIX|IJIS peleHus 3aa4, pacrno3HaBarth|
c Y4ETOM|IEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,MaTeMaTHyeckue (akThl M MaTeMaTHYEeCKHE
rapMOHH3AIHU AHTHKOPPYIIIMOHHOTO MHPOBO33PEHHS,MOJIENH B IPUPOIAHBIX U OOIECTBEHHBIX SIBICHUSX,
ME)KHAIIMOHAJIBHBIX  HIPAaBOCO3HAHHS, OKOJIOTHYECKOMB MCKYCCTBE; YMEHHE IPHUBOAWTH IPHUMEpH]
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MEXKPEIUTHO3ZHBIX
OTHOIIEHHUH, NPUMEHSTh
CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO
MOBEACHUS

KyJIBTYpPBI, CIOCOOHOCTH CTABUTH LICIH U
CTPOHTH KU3HCHHBIC MJTaHbI;

B 4acTH rpa)xJaHCKOTO BOCIIUTAHHMS:
OCO3HAHHE CBOMX KOHCTHUTYLMOHHBIX
paB 1 00s3aHHOCTEH, yBa)KCHHE 3aKOHA
1 IPaBOIIOPSIIIKA;

- TIPUHATHUE TpagUuIINOHHBIX|
HAIITHOHAJIbHBIX, 06meqen01aeqec1<nx
CYMAHUCTUYCCKUX U JEMOKPATUYCCKUX

[ICHHOCTEH;

- TOTOBHOCTb IPOTUBOCTOSITh HI€OJIOTHH
PKCTpEMU3Ma, HaIlMOHATIN3Ma,
KCeHOQOOWH,  TUCKPUMHUHALMM IO
COLIMAJIBHBIM, PENUTHO3HBIM, PAacOBBIM,
HAIlMOHAJIBHBIM ITPH3HAKAM;

TOTOBHOCTb ~ BECTH  COBMECTHYIO
IMesTeTbHOCTD B UHTEpecax|
rpa’kIaHCKOTO OOIIEeCTBa, y4acTBOBATH B
CaMOyTIpaBIICHUH B
00111e00pa30BaTENbHON OpraHu3alul |
IMeTCKO-IOHOIIECKUX OPTaHU3aIIIX;
YMEHHE  B3aUMOJIEHCTBOBATh
COIIMAJIbHBIMHU HWHCTUTYTaMHU
COOTBETCTBMHM C HX (QYHKIUSIMHU
Ha3HAUYCHUEM;

TOTOBHOCTb K TyMaHHMTapHOI
BOJIOHTEPCKOH NEATEIbHOCTH;
MaTPUOTUYECKOTO BOCIIUTAHHUS:
c(OPMHUPOBAHHOCTE  POCCHHCKOMU
rpaXK1aHCKOU HIEHTUYHOCTH,
MaTPUOTU3MA, YBaXKEHUS K CBOEMY
HApo4y, 4YYBCTBAa  OTBETCTBECHHOCTY
repes PoauHoit, ropaoctu 3a cBoi Kkpaii,
cBOI0 PonuHy, CBOM S3BIK U KYJIBTYpY,
[pOIILIOe " HaCTOsIIIee|
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
LEHHOCTHOE OTHOLLIECHHE K|
rOCy1apCTBEHHBIM CUMBOJIAM,
MCTOPUIECKOMY u HIPUPOJHOMY]
HACIEANUI0, MaMITHUKAM, TpalulysIM
HaponoB Poccun, noctmxenusm Poccun
B HayKe, UCKYCCTBE, croprTe,
[TEXHOJIOIUSX U TPYLIE;

- uneliHas yOexIeHHOCTh, TOTOBHOCTh K

=

MaTeMaTU4YeCKUX  OTKPBITUH H
MUPOBOW MaTEMaTUYECKOI HAyKU.

YMETh OINEPUPOBATh MOHSATHSIMH:
ONBIT W  CiIyd4aifHOe COOBITHE, BEpOSATHOCTH
CITydaitHOTO COOBITHS; yMeTh BBIYHCIISATE

BEPOSITHOCTh C HCIIONIB30BAaHHEM TIpaduieckux

poccuiickoii

CIIy4aiHbIN

METOIOB; TPHUMEHITH (OPMYJIBI CIOXKEHHST N
[YMHOKCHHSI ~ BEPOSITHOCTEH,  KOMOWHATOPHBIE
(akTbl W (QOpPMYyNBl NpPU  pELICHHH  3ajad;
OLICHWBATb BEPOATHOCTH peajbHBIX  COOBITHH;

3HAKOMCTBO CO Cﬂy‘laﬁHHMH BCJIMYMHAMU; YMCHUC
MPUBOJUTD MPUMEPLI MIPOSABJIICHUA 3aKOHA 0OJIBIIHNX
UM CCJI B MPUPOAHBIX U O6HICCTBGHHI>IX SIBJICHUAX

cyxennro W 3ammre  OredecTsa,
OTBETCTBEHHOCTH 32 €ro CyIn0y;
(OCBOCHHBIE oOyJarommMucs
MCKIIPEAMETHBIC IIOHATHUSA u
[VHHBEpCcallbHble  yueOHBble  JeHCTBHUS
(peryJsiTUBHEIE, MTO3HABATEIHHBIC,
KOMMYHUKATHBHEIC);

- CIIOCOOHOCTh MX WCIIOJb30BAHUS B
[T03HABATEIbHON u COLIMATIbHOM
ITPaKTUKE, TOTOBHOCTH K
CAaMOCTOSATEIbHOMY — IUIAHUPOBAHUIO U
0CYIIIECTBIICHUIO yaeOHO
IMesITeIbHOCTH, OpraHu3aluu y4eOHOTo
COTpYJHHYECTBA C MEJAarorH4ecKuMH
pa6OTHI/IKaMI/I u CBCPCTHUKAMU, K
[Y9IaCTHIO B MOCTPOCHHHY]
MHIUBUIYATBHOM 00pa3oBaTeIbHOM
[TPaCKTOpUH;
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OBIIQJICHUC  HABBIKAMH  y4eOHO-
CCJIEJOBATEIIbCKOM, TPOEKTHON H
COIMAJIbHON IESITEIbHOCTH

OK 07 CopneiicTBoBaTh
COXpaHCHHIO
OKpy>Xalolend  cpenpl,
pecypcocOepexeHuIo,
[PUMEHATh 3HAHUSA 00
M3MCHCHUU  KIIMMATa,
TP UHITUITBL
OCPCIKITHBOTO
TPOU3BOJICTBA,
b dexTHBHO
neiicTBOBATH
Upe3BBIYAHBIX
CHUTYaITISIX

- HEe IPIHAMATH JICHCTBUS, IPHHOCSIIIEC
Bpez OKpY’KalolLleil cpeae;

YMETh MIPOTHO3UPOBATH|
HEOIaronpHUsTHBIC 9KOJIOTHYECKUE
[OCIIEACTBUS MpeANPUHUMAEMBbIX|
InelcTBU, MPENOTBPAIATh HUX;
pacHIMpUTh  OMBIT  JAESITEIHLHOCTHU
PKOJOTMUECKON HaNpaBICHHOCTH;
pa3pabaTbBaTh  IDIAH  PEIICHHS
MPOOIEMBI c yaeToM aHan3a
MMETOIIIIXCS MaTepHaTbHBIX u
HEMaTePHAIBHBIX PECYPCOB;
OCYILIECTBIIAITh  IIeJICHAIIPABICHHBIN
MOWCK MEpeHOCa CPEACTB U CHOCOOOB
Ime#icTBUSA B MPO(ECCHOHATBHYIO CPEY;

- YMETH TMEPEHOCUTDH 3HAHUA B
[MO3HABATCIILHYID U MPAKTHYCCKYIO
00J1aCTH KU3HEACITCIBHOCTH;

- npeaaarath HOBBIE NIPOEKTHI,
OLICHUBATh HJACH C IIO3HMIUMHU HOBH3HBI,
OpUTHHATBLHOCTH, NPaKTHYECKOM
BHAYMMOCTH;

JAaBaTb OLCHKY HOBBIM CHUTYyallUiIM,
BHOCHUTb KOPPCKTHBBI B JCATCIIBHOCTD,
OLICHUBATb COOTBCTCTBHUC PE3YJIbTATOB
LCJIAM

YMETh OIIEPUPOBATH IOHATHAMHU: (YHKIHS,
HeTIpephIBHAS GbyHKUu, NIPOU3BOAHAS,
mepBooOpasHasi, ONpeeTeHHbI HWHTErpail; yMeTh
HaXOJUTh MPOM3BOAHBIC IEMEHTAPHBIX (DYHKLUH,
MCIIONB3Ysl CHPaBOYHBIC MaTepHalbl; HCCIIEA0BATH
B mpocredmmx  ciy4asx ~— (QYHKOMM ~— Ha
MOHOTOHHOCTH, ~ HAaXOJWTh  HauOoJplINE U
HauMeHbIIME  3HaueHWs  (QyHKUMil;  CTpPOUTH
rpa@uKM  MHOTOWICHOB €  HCIIOJBb30BaHHEM
armapaTa MaTeMaTHYeCKOTO aHAJIN3a; HNPHMCHSTDH
[POW3BOAHYIO NP PEIICHUM 3ala4 HA IBH)KCHHUE;
[peraTh MPAaKTHKO-OPHEHTHPOBAHHBIE 3aJayd HA
HapOoNbIIME ¥ HAWMCHBINNE 3HAYCHUsS, Ha|
HAX0XKACHHE ITYTH, CKOPOCTH ¥ YCKOPEHHS;

YMETh ONEPHUPOBAaTh MOHATUSIMHU: JIBUWKEHHE B

NpocTpaHCcTBe, 0100HbIE GUTYPHI B TPOCTPAHCTBE;
MCIIOJIb30BATh OTHOIIICHHE omanei
MOBEpXHOCTEH M 00BEMOB MOAOOHBIX (UTYp HpH
[peLLICHNH 3a]1a4;
YMETh BBIYUCIATH T'€OMETPUYECKHE BEIUYUHEI
(MHA,  yroi, IUIOIWAAb, O00BEM, IUIOLIAIb
[IOBEPXHOCTH), UCIIOJIB3YsI N3yYECHHBIC (GOPMYIBI U
METOIBI

MK1.2 OcymecTBasiTh

'YMeThb NPpUMCHATb MATEMATUYCCKHUC MOJICIN IS

IMETOABI M TEXHOJIOTHU
BamuTel HHQOPMAINH B

0a3ax JTaHHBIX.

pa3paboTKH Koza [PEIICHUS CJOXKHBIX HAYYHBIX, TEXHHYECKUX U
MTPOTPaMMHOTO [POM3BOCTBEHHBIX 3a/1a4.

MPOAYKTa Ha OCHOBE]

COTOBBIX

crenuduranuit Ha

[YPOBHE MOJTYJIS

MK2.4 PeanuzoBatp YMmeTh aHanu3upoBaTh UHGOPMAIMIO C MOMOIIBIO

MaTeMaTHIeCKUX BBIYUCICHUH 1 QyHKIHI.
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2. CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCHUITIUHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI K BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThl Oovem uacos
MaxkcuMajibHasi ydyeOHasi HAarpy3Ka (Bcero) 340
Oo6s13aTesibHAsI ayUTOPHAsI ydyeOHAasi HATpy3Ka (Bcero) 312
OCHOBHOE cOjIepKaHue 295
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHHe 179
IIPAKTUYECKUE 3aHITHS 116
1abopaTopHbIC 3aHATHUS -
IIpodeccrnoHaILHO-OPHEHTHUPOBAHHOE COACPKAHUE 17
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHHe 1
IIPAKTUYECKHE 3aHITHS 16
1abopaTopHbIC 3aHATHUS
IIpome:kyTouHas arTecTanus (IK3aneH) 8
CamocTosiTe/ibHasi padoTa 00y4aouierocs 14
Koncyabranumn 6
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2.2. KasieHgapHo -TeMaTU4YeCKUil IVIaH U coep:kaHue ydeOHoi nucuuiuinaibl MATEMATHUKA

HaumeHoBaHue pa3genos Copep:xanue y4eOHOTr0 MaTepHaJia, JJa60paTOpHbIe PA0OTHI M NPAKTHYECKHE 3aHATHSI, CAMOCTOATE/ILHAS Oobem | Kommer | Y4eOHBI
U TeM padoTa o0yuyalommxcs, KypcoBasi paora (IIPOeKT) (eciu npedycmompetivi) 4acoB CHIMH | e HeJenu
1 2 3 4 5
Pazgen 1. IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI
Tema 1.1. IIpakTHyeckoe 3aHsTHe: ba3oBble 3HAHWS M YMEHHUS [0 MaTeMaTHKE B NPO(ECCHOHAIBHOM M B IMOBCEIHEBHOW 1 OK-01, 1
enp u 3amaun MaTeMaTUKU | AEATEIBHOCTH OK-02,
npu OCBOEHHH OK-03,
CHENNAIBLHOCTH. OK-04,
Tema 1.2. IpakTuyeckoe 3ansiTme: [leiicTBUS Hal MOJOXHUTEIGHBIMA W OTPHULATCIFHBIMH YHCIAMH, OOBIKHOBEHHBIMH U 1 OK-05, 1
Unmcna W BBIYUCICHHA. | ACCATUYHBIMU JAPOOSIMH. OK-06,
Bripaxenns u OK-07
npeoOpa3oBaHusL IK1.2,
Tema 1.3. IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHMe NPUKIAJHOI0 MOLYJIsI) 1K 2.4
I'eomeTpust Ha TIOCKOCTH IIpakTHyeckoe 3aHaTHE: BHabl IiIoCcKuX GUTyp U UX TUIOMIAb. 1 1
[TpakTHKO-OpHEHTHPOBAHHBIE 33241 B Kypce F€OMETPUH Ha INIOCKOCTH
Tema 1.4 IlpouentHeie | [IpakTHyeckoe 3ansitue: [IpocThIe MPOICHTHI, pa3HbIe CLIOCOOBI MX BRIUHCICHHSA. CII0KHBIE TIPOIICHTHI 1 1
BBIYUCIICHUS
Tema 1.5 IIpakTnyeckoe 3anaTHe: JINHENHBIE, KBaAPaTHBIE, IPOOHO-TMHEHHBIE YPAaBHEHUS I HEPABEHCTBA 1 1
YpaBHEHYsI U HEPABEHCTBA
Temal.6 IIpakTnyeckoe 3aHsiTue: CrocoOBl pelIeHHs CHUCTEM JHMHEHHBIX ypaBHeHHH. IloHarms: marpuma 2x2 u 3x3, 1 1
CucteMbl  ypaBHEHHH | | ompepenuTens MaTpuilsl. Meton ['aycca. CucteMsl HeTMHEHHBIX ypaBHeHUH. CHCTEMBbI HEPABEHCTB
HEpaBEHCTB
Tema 1.7 KonTpouabHas pa6ora: Beruncinenus u npeobpazoBaHusi. YpaBHEHHUS U HEPABEHCTBA. | eoMeTpus Ha MIOCKOCTH 2 1
Bxo1HO#1 KOHTPOJIB
Pazgen 2. IIpsiMble M IVIOCKOCTH B NPOCTPAHCTBE
Tema 2.1. Conep:xanue ydedoHoro martepuaja: Ilpenmer crepeomerpuu. OCHOBHbIE MOHATHS (TOYKA, MpSMasi, TIOCKOCTb, 2 OK-01, 2
OcCHOBHBIE MOHATHUS | TpocTpaHCcTBO). OCHOBHBIC aKCHOMBI cTepeoMeTpun. [lepecekaromuecs, napauielbHbIe U CKPEIIUBAIOIINECS MPSIMbIE. OK-03,
CTEPEOMETPHUHU. [Ipu3HAK ¥ CBOHCTBO CKpENIMBAIONINXCS NPSAMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (QUTYPHI. OK-04,
Pacnonmoxenne mnpameix u | [lpakruyeckoe 3anstue: [IpuMepbl n300paxkeHuss OCHOBHBIE ITPOCTPAHCTBEHHBIX (QUTYD. 1 OK-07 2
TUIOCKOCTEN [1K1.2
Tema2.2. IlapamnensHocts | Cogepxxanue yuyedOHOro martepmasa. [lapamnenbHbie mpsiMas W miockocTs. Ompenenenne. [Ipusnak. CoiicTBa (C 4 2
HPSAMBIX, IpAMOH n | nokaszarenbctBoM). [lapamnensHble tockoctu. Onpenenenue. [Tpu3nak. CBoiicTBa (¢ pokasarenscTBoM). Terpasap u
IUIOCKOCTH, TNIOCKOCTEH ero oneMeHTsl. Ilapamnenenunen u ero aneMeHThl. CBONCTBa NPOTHBONOJOXHBIX TIpaHed U JAuaroHauei
napamnenenunena. Iloctpoenue ceuenuil. Pemenne 3anad.
IIpakTnueckoe 3anaTHe: Iloctpoenue ceuenuil. Pemenue 3aaau. 1 2
Tema2.3. Conepixanue ydeoHOro marepmuana. lleprneHnukymnspasie npsimble. [lapaniensHbie npsiMble, NEPIEHANKYISPHBIE K 4 3
IlepnenaukynapHOCTb miockocTy. I[Ipu3Hak nmepneHauKyIspHOCTH NPSAMON M IOCKocTH. JlokazaTenbcTBO. IlepneHauKynasp ¥ HakJIOHHas
HPSIMBIX, IpSAMOi u | [lepnennukymnspubie 1miockocTd. [IpusHak NEPICHIUKYIEPHOCTH IUIOCKOCTed. [lokasarenbcTBo. Paccrosnus B

IIJIOCKOCTH, TUTIOCKOCTEHN

IPOCTPAHCTBE




IIpakTuueckoe 3anatve: Ilepnenaukynsip w  HakioHHad. llepnenaukynspuele  miockoctd.  [lpusHak
MEePIEHANKYISIPHOCTH TIOCKOCTEH.

Tema 2.4 Conepxanue yyeOHoro Matepuaja: Teopema o Tpex NepHeHAMKYIspax. Jloka3aTenbcTBO. YTOJI MEXAY HPSIMOH H 3/4
Teopema 0 TpexX | MIOCKOCTBHI0. YT0oJ MeXy MIOCKOCTIMHU
HEepHIeHIUKYIIpax IIpakTHyeckoe 3aHATHE: PelieHne 3a1a4 1o TeMe: « YToJI MEeXAY MIOCKOCTIMUY 4
Tema 2.5. ITpodeccHoHaILHO-OPHEHTUPOBAHHOE COJePKaAHNUE (COJepKaHNe PUKJIATHOT0 MOIYJIsA)
[TapannensHele, Copep:xanue y4eOHOro MartepHaja: AKCHOMBI cTepeoMeTpud. IlepneHAuKyISIpHOCTh NPSAMONH U IUIOCKOCTH, 4
HNepHEeHIUKYIISPHEIE, MapajelbHOCTh IBYX MPSAMBIX, HEPHEHIUKYIAPHBIX INIOCKOCTH, NEPIEHIUKYIIPHOCTh IIOCKOCTEH
CKpEIUBAIOIUECs IPSIMbIE
Tema 2.6 IIpakTnyeckoe 3aHATHe: PacmonoxeHue MNpsAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. IlepneHAuKyIspHOCTH U 4
Pemenne 3agau. IIpsiMble U | mapaieabHOCTh NPAMBIX U ITOcKocTed. CKpeluBaromuecs npsivbie
TUIOCKOCTH B TPOCTPAHCTBE
Pa3nen 3. KoopanHaThl M BeKTOPHI
Tema 3.1 Conep:xanue yueOHoro marepuana: JlekapToBsl KOOPAMHATHI B IpocTpaHcTBe. [IpocTeifiue 3aiaun B KOOpAXHATAX. OK-02, 4/5
JexapToBel KoopAuHaTHl B | PaccrosiHuMe Mexay IByMs TOUKaMH, KOOPAWHATHI CEPEAMHBI OTPE3Ka OK-03,
npoctpancTBe. Paccrosnue | Ilpakruveckoe 3ansitue: [IpocTeiiiie 3a1a4u B KOOPAUHATAX OK-04, 5
MEXIy JABYMS TOYKAMHU. OK-07
KoopauaaTs! CEepeIHBI IK1.2
OTpe3Ka
Tema 3.2. Copep:xxanue ydyeOHOro marepuana: Bekropel B mpocTpaHcTBe. ClOK€HHE U BBIYUTaHUE BEKTOPOB. Y MHOXKECHHUE 5
Bexrtops! B mpocTpaHcTBe. | BekTopa Ha uuciao. KommimaHapHble BekTophl. CKajsipHOE NMPOU3BEACHHE BEKTOPOB. PasjoxeHHe BEKTOpa IO TpeM
Yron Mexnay BeKTOpaMH. | HEKOMIUIAaHapHBIM BekTopaM. KoopauHaTel BEKTOpa, CKaJIspHOE NMPOU3BECHHE BEKTOPOB B KOOPAMHATAX, YIOJI MEXKIY
CkanspHoe TMPOM3BEACHHUE | BEKTOPAMH, YTOJ MEXKAY MPSIMOU M TIOCKOCTHIO, YTOJ MEXKY TUIOCKOCTSIMH. Y paBHEHHUE TUIOCKOCTH. | eoMeTpuieckuii
BEKTOpPOB CMBICIT OTIpeienuTeNs 2x2
IIpakTnyeckoe 3ansitue: CKaIsIpHOE NPOU3BEJICHHE BEKTOPOB. YpPaBHEHHE IUIOCKOCTH. ['eoMeTpHYecKuii CMBICT 6
onpeaenuTens 2x2
Tema 3.3 IIpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/lepaKaHue (cofep:KaHUe MPUKIATHOTO MOAYJIA)
[Ipaxtuko- IIpakTnyeckoe 3ansaTuHe: KoopamHaTHasi miockocTh Brruncienune paccTosHUN M mIiomiajgeil Ha IUIOCKOCTH. 6
OpUCHTUpPOBaHHbIC 3ama4yu | KoxmudecTBeHHBIE pacueTsl
Ha KOOpAMHATHOM
IIOCKOCTH
Tema 3.4 IIpakTnyeckoe 3ansTHe: J[eKapTOBBl KOOPAMHATBI B MPOCTpPAaHCTBE. BekTopsl B mpocTpaHcTBe. ClokeHHE H 6
Pemenne 3aja4. | BBIYMTAHHE BEKTOPOB. Y MHOXEHHE BEKTOpa Ha yucao. KommnanapHsie BeKTOpbl. CKalspHOE NPOU3BEACHUE BEKTOPOB.
KoopaunaTs! 1 BEKTOpEI Pa3snoxkeHne BekTOpa MO TpPeM HEKOMILIaHApHBIM BekTopaM. [Ipocteiimme 3agaunm B KoopauHaTax. KoopauHaTsl
BEKTOpa, PACCTOSHHE MEXIYy TOYKaMH, KOOPAMHATHI CEpPEeAWHBI OTPE3Ka, CKaSIPHOE IPOM3BEICHHE BEKTOPOB B
KOOPJWHATAX, YTOJI MKy BEKTOPAaMH, YTOJ MEXIY MPSIMOH M TNIOCKOCTHIO, YTOJ MEXKAY TUIOCKOCTSIMH
Pa3nen 4. OcHoBBI TpUroHOMeTpHHU. TpuroHomerpuyeckue pyHKIUH
Tema4.l. Conep:kanue ydeOHOro martepuasia. PaguanHas wepa yria. [IoBOpOT TOYKM BOKPYr Hadajga KOOpPJIWHAT. OK-01, 7
TpuroHomeTpuveckne OmnpeneneHne CHHyca, KOCHHYCa, TaHT€HCAa W KOTAHIeHCAa. 3HAKH CHHYCA, KOCHMHYyCa, TaHT€HCa W KOTaHTEHCa II0 OK-02,
(YHKOMHM ~ TPOM3BOJIBHOTO | YETBEPTSIM. 3aBUCHMOCTH M €)Xy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJHOTO M TOTO JKe yria OK-03,
yria, yucna. Pamumannas u | IlpakTudeckoe 3aHsitMe: . 3aBUCHMOCTh MEXJLy CHHYCOM, KOCHHYCOM, TAHIC€HCOM M KOT@HI€HCOM OJIHOTO U TOTO XK€ OK-04, 7
rpazycHas Mepa yria yria OK-05,
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Tema 4.2 Copep:xanue yyedHoro marepuaja: Tpuronomerpniaeckne Toxaectsa. CHHyC, KOCHHYC, TAHT€HC ¥ KOTAaHTCHC YTJIOB 3
OcHoBHBIE o 1 - 0. DopMyIIbl IPUBEICHUS
TPUTOHOMETPUYECKHE IIpakTuyeckoe 3ansaTHE: POPMYIIBI TPUBEACHHUS P PELICHUH YIIPAKHECHHH. 1
TOXKAECTBA.
DopMyIbl IPUBEICHUS
Tema 4.3 Copep:xanue yueOHoro marepuaja: CyMMa U pa3HOCTh cuHycoB. CyMMa M pa3sHOCTh KOCHUHYCOB. CHHYC M KOCHHYC 4
CuHyc, KOCHHYC, TaHreHC | JBoWHOro yrna. ®opmynsl nonoBuHHOro yrina. [IpeoOpa3oBaHMs CyMMBI TPHIOHOMETPUYECKHX (YHKIUH B
CYMMBI M pPa3HOCTH JBYX | NPOU3BEJCHUE M IPOU3BEICHHS B CyMMY. BhIpakeHHE TPUTOHOMETPUYECKHX (YHKIMH 4epe3 TaHTeHC MOJIOBUHHOTO
yrnoB CuHyc W KocuHyc | aprymenta. [IpeoGpa3zoBaHusi MPOCTEHIIMX TPUTOHOMETPHYECKHUX BBIPAKECHUH
apoiinoro yrma. ®opmynsl | [pakruyeckoe 3ansitue: [I[peobpa3oBanis MPOCTEHIIINX TPUTOHOMETPUUCSCKUX BBIPAKESHHH 2
TOJIOBHHHOTO yTJia
Tema 4.4 Conepxanue ydeOHOro Mmarepuana. OOmacTe ONpeeNeHHMS M MHOXECTBO 3HadeHUH GyHKOuH. YETHOCTH, 3
OYHKIIUN, WX CBOWCTBA. | HEYETHOCTH, MEPHOINIHOCTh GyHKINH. CriocoOb! 3ananus GyHKITHIHA
Cnoco0b! 3ananus Qyukiuil | Ipaktudeckoe 3ansaTue: CrocoObl 3aanust QYHKIHHA 1
Tema 4.5 Copnepixanue yueOHoro Mmarepuania: O0nacTe onpeaeIeHusl ¥ MHOXKECTBO 3HAYEHUH TPUTOHOMETPHUECKUX (PyHKINH. 1
Tpuronomerpuyeckue YéTHOCTh, HEYETHOCTD, NEPHOANIHOCT TPUTOHOMETpHUeCKUX (pyHKIMH. CBONCTBA M rpaUKK GYHKIMH y = COS X, y =
¢yHKIIMM, WX CBOMicTBa MW | sinX,y=tgX, y=ctgXx.
rpapuku IIpakTuyeckoe 3aHaTHE: YETHOCTD, HEYETHOCTD, IEPUOJMIHOCTH TPUTOHOMETPHIECKUX (DYHKIIHH. 1
Tema 4.6 Conepixanue yuye0HOro matepuaja: CxxaTue U pacTsDKCHHE IpaIKOB TPUTOHOMETPUYECKHUX (PyHKIMIL. 2
[TpeobpaszoBanue rpadukoB | [IpeoOpazoBanue rpa kOB TPUTOHOMETPUUECKUX (DYHKIUH
TPUTOHOMETPUIECKHUX IIpakTuyeckoe 3anaTue: [IpeoOpaszoBanue rpaMKOB TPUTOHOMETPHIECKUX QYHKIIMH 1
GbyHKIMH
Tema 4.7 ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJepkaHue (codep:KaHie NMPHKJIAJTHOT0 MOIYJIsl)
Ornmcanne IIpakTuyeckoe 3anaTHE: VICII0NE30BaHIE CBOWCTB TPUTOHOMETPHUICCKUX (DYHKIHH B IIPO(DECCHOHATBHBIX 3a]auaX 1
MIPOM3BOJICTBEHHBIX
IPOLIECCOB  C  TOMOILBIO
rpadukoB QyHKIHHA
Tema 4.8 Conepixanue yuyedoHoro marepuaja: O0paTHbele TpuroHomMeTpuieckue GyHKIun. X cBolictBa u rpaduku 1
OO6parHsie Ipakruyeckoe 3anaTHe: OOpaTHBIE TPUrOHOMeTpIYeckue QyHKIHA. X cBolicTBa U rpaduku 1
TPUTOHOMETPHUUECKHE
GhyHKIIH
Tema 4.9 Conepixanue yueOHOro Marepuana YpaBHEHHE cOS X = a. YpaBHEHHeE sin X = a. YpaBHEHHE tg X = a, ctg X = a. 3
Tpuronomerpuyeckue Pemenne TPUTOHOMETPUYECKMX YPABHEHMH OCHOBHBIX THIIOB: TIPOCTEHIINE TPUTOHOMETPUYECKHE YpaBHEHUS,
YpaBHEHHS U HEPABEHCTBA CBOJIAIINECS K KBaIPATHBIM, PEIIaeMbIe Pa3IOKECHUEM HA MHOKHUTEIH, OHOPOIHEIE.

IIpocrelinyie TPUroHOMETPUUYECKHUE HEPABEHCTB

IIpakTnueckoe 3anaTHe: [Ipocreiinye TPUrOoHOMETPUUECKUE HEPABEHCTB 1
Tema 4.10 Copaep:xanue yued0HOro marepuana CucteMsl MpOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHHUH 3
Cuctemst IIpakTnyeckoe 3angTHe: CHCTEMBI IPOCTEHIINX TPUTOHOMETPHUIECKUX YPaBHECHUN 2
TPUTOHOMETPHUIECKHUX
ypaBHEHUU
Tema 4.11 IpakTnyeckoe 3ansTHe: IIpeoOpasoBaHMEe TPUTOHOMETPHYECKUX BBIPAKCHHH. PemieHne TPUTOHOMETPUYECKHX 1

Pemenne 3amad. OCHOBBI

YpaBHEHHIA U HEPABEHCTB B TOM YHUCJIE C MCTIOJIH30BAaHNEM CBOWCTB (DyHKITHI.

OK-06,
OK-07
IIK 2.4
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TPUTOHOMETPHUH.

Tpuronomerpuieckue
GbyHKIMN
Pazgen S. KomniexkcHble yncia
Tema 5.1 Conep:xanue yuyedoHoro marepuaina. I[lonarue kommnexcHoro yucia. ConpskeHHble KOMIUIEKCHBIE YUCIIa, MOIYJIb U 8 OK-01, 11/12
KomriekcHsle ynca apryMeHT KOMIUIEKCHOro uuciia. PopMa 3amucu KOMIUIEKCHOTO YHcia (reoMeTpHyecKas, TPHUrOHOMETpUYecKas, OK-02,
anreOpandeckas). Apudmernyeckue 1eHCTBHS ¢ KOMIUIEKCHBIMH YUCIIaMU OK-03,
IIpakTHyeckoe 3aHATHE: ApUPMETHYECKHE ISHCTBHS C KOMIICKCHBIMH YHCJIAMH 1 OK-04, 12
Tema 5.2. TIlpumenenue | I[IpakTudeckoe 3aHsiTHe: BpIMomHEHHE pacyeToOB C MOMOUIBIO KOMIUIEKCHBIX 4uceld. [Ipumepsl HCIosb30BaHMs 1 OK-05, 12
KOMIUTIEKCHBIX YHCET KOMIUTIEKCHBIX YHCEJ UCTIOIb30BAHNUS KOMIUICKCHBIX YHCEI OK-06,
OK-07
K 2.4
Pasnea 6. [lpousBognas pyHkuus
Tema 6.1. Conep:xanue yuednoro Mmarepuaia. Onpe/eicHre YUCI0OBOM MOCIeI0BATEIBHOCTH U CIOCO0BI ee 3aaanust. CBOHCTBa 1 OK-01, 13
[Tonsitue NPOM3BOJHOM. | YMCIIOBBIX  MociefoBarenbHocTeld.  OmnpeneneHne  Impefeia  IOCHEIOBATENLHOCTH.  BBIYKMCIEHHE — TIpeesioB OK-02,
®opmynel u  mpaBuna | mocienoBatenbHocTed. [Ipenen ¢yHkuum Ha OeckoneuHocTH. IIpenen ¢yHkuum B Touke. [IpuparieHue aprymenra. OK-03,
nuddepeHInpoBaHUL [Mpupamenne (yHKkuMU. 3anadd, TPUBOASAIIME K HOHATUIO MPOM3BOAHOW. OmnpenelieHHe MPOM3BOAHOW. AJITOPUTM OK-04,
OTBHICKaHUS POU3BOJTHOMN OK-05,
IIpakTuyeckoe 3aHATHE: AITOPUTM OTHICKaHHS IPOU3BOTHON 1 OK-06, 13
Tema 6.2. Conepixanue yuyedHoro marepuaja. Popmynsl quppepernmposanust. [Ipasuia auddepernmupopanms 4 OK-07 13
[IpousBonHbIe cymmel, | IIpakTuyeckoe 3ansTue: [Ipasuna quddepeHunpoBanHus 2 1K 2.4 13
pa3sHOCTH  NPOM3BEACHUS,
YacTHOTO.
Tema 6.3 Conepxxanue y4yeOHoro marepuana. OmnpeneneHne ciaoxHoH ¢(yHkunu. Ilpon3BomHas TPUTOHOMETPHUYECKUX 4 14
IIpousBonHbie ¢yaxuuid. [IponsBogHas CIOKHON (QYHKIUU
TPUTOHOMETPHUUECKHUX ITpakTuyeckoe 3anaTue: [IponsBoaHast CIIOKHOMN QYHKINH 2 14
(yHKIMH. IIpousBonHas
CJIOKHOM (QYHKIMH
Tema 6.4 Conepixanue ydeoHoro marepuana. [lonstue HenpepbiBHOW ¢GyHkiuu. CBoiicTBa HenpepblBHOH (yHKunU. CBs3b 2 14
[ToHsTHE O HENPEPBIBHOCTH | MEXKIY HENPEepBIBHOCTHIO M JU((GepeHINPYyeMOCThI0 (QYHKIMH B TOYKE. AJIFOPUTM PELICHHs] HEPAaBEHCTB METOJIOM
(yHKIHN. Meron | MHTEpBAJIOB
UHTEPBAJIOB IIpakTHyeckoe 3aHATHe: AJITOPUTM peIICHUsS HEPAaBEHCTB METOJIOM HHTEPBAJOB 1 15
Tema 6.5 Conep:xxanue y4eOHOro marepuasa. ['eoMeTpUYECKUI CMBICT TPOU3BOAHON (YHKIMU — YIJIOBOM KO3()PHUIHEHT 3 15
T'eomerpuueckuit 1 | KacaTenbHOH K rpaduky QyHKINM B TOYKE. YpaBHEHHE KacaTeNbHOH K Tpaduky (QyHKIHH. AJITOPUTM COCTABICHHS
¢dusnyecknit CMBICTT | ypaBHEHHsI KacaTeJIbHOH K rpaduky pyHkumn y=f(x)
MPOU3BOHON IIpakTHyeckoe 3aHATHE: YpaBHEHNE KacaTelbHOM K rpaduky QyHKINH 2 15
Tema 6.6 IIpakTuyeckoe 3ansiTme: OU3N4ecKuil (MEXaHWYECKHH) CMBICT MPOWU3BOJHOM — MIHOBEHHAsh CKOPOCTb B MOMEHT 1 15
duznyeckuit cMBICHT | BpeMeHH t: v = S’ (t)
MIPOU3BOJHOM
npodeccroHaIBHBIX
3ajavax
Tema 6.7 Coneprxanue yyedHoro marepuana. Bospacranue n yObiBaHMe (QyHKIMH, COOTBETCTBHE BO3pacTaHMsl U yObIBaHHSA 2 15/16
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MOHOTOHHOCTh  (DYHKIIUH.
Touku sKcTpeMyma

(dbyHKIIMY 3HAKY TPOM3BOAHON. [TOHATHE MPOU3BOIHON BBICHIETO MOPSAKA, COOTBETCTBHE 3HAKA BTOPOH MPOM3BOIHOMN
BBIMYKJIOCTH (BOTHYTOCTH) YHKIIMH Ha OTpe3Ke. 3a1adi Ha MAKCUMYM U MUHHMYM. [IOHATHE aCUMITOTHI, CIOCOOBI X
ompeneNeHus. ANTOPUTM HCCIICIOBaHUS (DYHKIUU M MOCTPOCHHS €¢ Tpaduka ¢ MOMOIIBI0 MPOU3BOIHOW. J[poOHO-
JTUHEHHasT QYHKITHS

IIpakTH4ecKoe 3aHATHE: AJIITOPUTM HCCIIEA0BaHUs QYHKIMH U TOCTPOEHUS ee rpadrka ¢ HOMOIIBIO IIPOU3BOIHOM. 2 16
Tema 6.8 Coneprxanue yuyedonoro marepuaja. McciegoBanue (yHKIME HA MOHOTOHHOCTB M IOCTPOEHHE rPah)HKOB. 3 16
Hccnenoanne ¢ynkiuit u | Ipakruveckoe 3ansTue: Vccienopanue GyHKIMU Ha MOHOTOHHOCTh U [IOCTPOEHUE rPa(UKOB. 1 16
MOCTPOEHHE rpaIKOB
Tema 6.9 Coneprxanue yye0Horo marepuaja. HaxoxxaeHne HanOOJIbIIEro U HAUMEHBINETO 3HaYeHUI (YHKIMH, IOCTPOCHUE 4 16/17
Hawubonbniee U | rpa)MKOB MHOTOYJICHOB C MCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOro aHaIn3a
HavMeHbIIIee sHauenus | [IpakTuyeckoe 3ansTHe: HaxoxxneHne HanOOBIIEro 1 HAMMEHBILETo 3HaUYeHUH (QyHKIUH, 1 17
(yHKIIH
Tema 6.10 IIpodeccHonaLHO-OPHEHTHPOBAHHOE COepKaHue (CoaepKaHNe NPUKIATHOTO MOAYJIs)
Haxoxnenne IIpakTuyeckoe 3anaTHe: HaxoxxaeHrne HanMeHbIee ¥ HAHOOJbIee 3HAYCHNES (PYHKITUU 2 17
ONTHMAJIFHOTO pe3yJbTaTa
C TIOMOIIIBIO IPOU3BOIHOM B
NPaKTHIECKUX 3a/1a9ax
Tema 6.11 IIpakTuyeckoe 3ansiTHe KoHTponbHas padora: @opmyis! 1 npasuia auddeperiuposanns. MccnenoBanue QpyHKINHA 2 17
Pemenne 3a7a4. | ¢ MOMOLIbIO0 Npon3BoIHOI. Hanbonbiee n HanMeHblIee 3HaYeHUs PyHKIUH
[MpousBonHas QyHkumu, ee
NpUMEHEeHHe
Pasnes 7. MHOrOrpaHHHMKH U Tej1a BpalleHHs
Tema 7.1. Conep:xanue yueoHoro marepuaJa. [lonsitue MHOrorpaHHrka. Ero aieMeHThI: BEpIIMHBL, pedpa, rpanu. [luaroHains. 3 OK-01, 1
Bepmunsl, pebpa, rpanu | Cedenue. Boimykible ¥ HEBBIIYKIIbIE MHOTOTPAHHUKH OK-02,
MHOT'OTpaHHUKA IIpakTnyeckoe 3anaTHe: CedeHne. Beimykible U HEBBITYKIIbIE MHOTOTPAHHUKH 1 OK-03, 1
Tema 7.2. Copnepikanue yuyeoHoro marepuadna. [lonsrue npusmel. Ee ocHoBaHusl U O0KOBbIe TpaHu. Beicota npusmel. [Ipsimas u 1 OK-04, 1
IIpusma, ee cocrapnsomMe, | HakjIoHHasA npusma. [IpasuibHas npusMma. Ee ceuenune OK-05,
CEYCHUE. IIpsamas u | IIpakTuyeckoe 3anstue: IIpasunbnas npusma. Ee ceuenue 1 OK-06, 1
IPaBHIIBHAS IPH3MBI OK-07
Tema7.3. Conepixanue y4e6GHOro Mmatepuaja. [lapamenenurnes, cBoiicTBa MpsSIMOYTOJIBHOTO Mapanienenunena, kydo. Cedenue 2 1K 2.4 1
[Mapamnenenumnexn, Ky0. | Ky0a, mapajienenumnesa
Ceuenne Ky0a, | IIpakTudeckoe 3amsitue: [lapauienenuies, CBOMCTBa HPSMOYTOJBHOTO mapaiieienurena, Kyb. Cedenume Kkyoa, 1 2
napaJuieJieinme 1a napajuieJienne 1a
Tema7.4. Copnep:xxanue y4deOHoro marepuana. [lupamuna u ee snemenTsl. CedeHue nupamuabl. [IpaBunbHas nupamuja. 2 2
[Mapannenenumnesn, YceueHHas nupamuia
cBoiictBa npsMoyroneHoro | Ipakruyeckoe 3ansTHe: [lupamuaa u ee sneMeHthl. CedeHue mupamunsl. [IpaBuipHas nupamuaa. YcedeHHas 1 2
napasuiesieumne a, Ky0. | mupamuma
Ceuenue Ky0a,
napajuiesienunea
Tema 7.5 Conep:xanue yueoHoro marepuaJa. [lnomaas 60K0BOW W MOTHONW MOBEPXHOCTH MPU3MBI, TUPAMUIBI 1 2
Bbokosas " nonHas | IIpakTuyeckoe 3ansitue: [nomans 60KOBOH M MOTHON TOBEPXHOCTH MPHU3MBI, TUPAMHUIBI 1 2
MOBEPXHOCTh MIPU3MBI,
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Tema 7.6 Copep:xanue y4yeOHoro marepuaja. CHMMETpUs OTHOCHTENBHO TOYKH, MPSAMOHU, mimockocTH. CuMmeTpus B KyOe, 3
Cummertpus B KyOe, | mapajuieNienuIesie, mpu3Me, MupaMuIe
napajnenenunene, mnpusme, | Ilpakrtudeckoe 3ansitue: CuMMETpHs B KyOe, mapajuiesenumnesie, Mpu3Me, THpaMuIe 1
nMpamuze
Tema 7.7 ITpodeccHoHANILHO-OPHEHTHPOBAHHOE COePKaAHNUE (COJePKAHNE PUKIATHOTO MOIYJIs)
IIpumepsr  cummerpuii B | IIpakTmdeckoe 3ansirne: CHUMMETPHS B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY 1
npodeccuu
Tema 7.8 Conepxanue ydeOHoro marepuaya. [loHstue mpaBWIBHOTO MHOrorpaHHuka. CBOWMCTBA  NPaBHIIBHBIX 2
[IpaBunbHbIE MHOTOIPaHHUKOB
MHOTOT'PaHHHUKH, ux | IlpakTnyeckoe 3ansTHe: CBOWCTBA NPaBUIBHBIX MHOTOTPaHHUKOB 1
CBOWCTBA
Tema 7.9 Conepixanue yyeOHoro marepuasna. Llnnmuaap u ero snementsl. CeueHne MUIMHIPA (TTapaJuIeIbHOE OCHOBAHHIO H 1
Humusnp, ero | ocmu). Pa3BepTka munmHzapa
cocrapiaomue.  Ceuenne | IIpakruveckoe 3ausitue: LWIHHIP U €rO 31EMEHTHI 1
IWJIMHApA
Tema 7.10 . ITpodeccnonaIbHO-OPHEHTHPOBAHHOE COoAepKaHMe (CoAepKaHNe NPUKJIATHOTO MOAYJIs)
Konyc, ero cocramsmomue. | [lpakTuyeckoe 3ausitue. KoHyc u ero sneMenTsl. CeueHne KoHyca (apajiebHOe OCHOBAHUIO M IIPOXOJILIee Yepes 1
CedeHue KOHyca BEpIINHY), KOHHYECKHE ceueHus. Pa3BepTka KoHyca
Tema 7.11 ConepixaHue yueOHOro marepuaja. YceueHHblH koHyc. Ero oOpasyronias u Beicota. CeueHne yCeYeHHOT0 KOHyca 1
Bepumnel, pebpa, rpanu | IlpakTudeckoe 3aHaTHe: YcedeHHBIH KoHyc. Ero o6pasyromas u BeicoTa. CeueHne yCedeHHOTO KOHyca 1
MHOT'OI'paHHUKA
Tema 7.12 Conep:xanue yueonoro marepuadia. lllap u chepa. Bzaumuoe pacrnosnoxenune chepsl u miockoctu. Ceuenue miapa, 1
lap u cepa, ux ceueHuns cepbl

ITpakTuyeckoe 3ansTue: [lap u chepa. 1
Tema 7.13 Conep:xanue yuedHoro marepuaja. [lonsrue 06 o0beme Tena. O0beM KyOa W NPSIMOYTOJIBHOTO MapajuIe/enuIe/ia. 4
[lonsatue 06 ob6weme Tema. | OObeM mpu3Mbl U IMHApa. OTHOIIEHHE 00BEMOB MOJOOHBIX Tel. I'eoMeTpHdYecKHi CMBICT OMpeAeTHuTeNs 3-To
OTHoOIIEHNE 00BeMOB | mopsiIKa
MOJJOOHBIX Tell IIpakTnyeckoe 3aHgTHe: OO0BEM MPU3MBI U IIWIHMH]PA. 2
Tema 7.14 Conep:xanue yueoHoro marepuaia. O0nEmMbl mupaMubl U KoHyca. O6bem mapa. [Tnomaamn noBepxHoCTEH TEl 4
O6Bembl u mwiomany | [pakruyeckoe 3ansiTue: O6veMbl mupaMuab! 1 KoHyca. O6beM mapa. 1
MOBEPXHOCTEN Te
Tema 7.15 IIpakTuyeckoe 3anaTHe: KOMOMHAIIMK MHOTOTPAHHUKOB M TEJ BPAIIEHHS 1
KomMOunanun
MHOTOTPAaHHUKOB ¥ Tell
BpallleHHs
Tema 7.16 IpakTuyeckoe 3ansTne Hcnosb3oBaHue \KOMOMHALMA MHOTOTPaHHMKOB W TeJ BpalleHHs B MpaKTHKa — 1
I'eomerpuueckue OPHEHTHPOBAHHBIX 33/1a4aX
KOM6I/IHaHI/II/I Ha IMMPAKTUKE
Tema 7 .17 IIpakTuyeckoe 3anaTue: Konrpoabnas pabGora: OO0bEMBI M IUIOMIAJM NOBEPXHOCTH MHOTOTPAaHHHKOB U TEJ 1
Pemenne 3a7a4. | BpalieHus
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MHororpanHuku W Tena
BpAaICHUS

CamoctosiTesabHasi padora OO0BEMBI U TUIOIIAIA TOBEPXHOCTH MHOTOTPAHHUKOB

Pa3nea 8. IlepBooOpa3Has pyHKIUs, ee MPUMEHeHHE

Tema8.1. Conepixanue yueOHOro MarepuaJia. 3azada 0 BOCCTAHOBJICHHH 3aKOHA ABMXCHUS IO U3BECTHOH ckopocTu. [lonsATHe 1 OK-01, 6
[lepBooOpasznas ¢yHkuuu. | uHTerpupoBanus. O3HAKOMIICHUE C TOHATHEM HHTErpaia W nepBooOpasHoi it Gpynkimu y=f(x). Pemenne 3anay Ha OK-02,
IIpaBuna HaxOXJEHUS | CBS3b IIEPBOOOPA3HOM M ee MPOM3BOAHOMN, BEIYHUCIICHHE TIepBOOOpa3Hoil A nanHoN (yHkumu. Tabnuna dopmyn s OK-03,
epBOOOPa3HBIX Hax0XJICHUs TepBo00Opa3HbIX. M3ydyeHue npaBuiia BEIYUCICHHs NEPBOOOPA3HOM OK-04,
IIpakTHyeckoe 3anaTue: [IpaBuia BeMKUCICHNS NEPBOOOPA3HOM 1 OK-05, 6
Tema 8.2. Copep:xanue y4eO0HOro Marepuaja. 3afaqy, IPUBOJIAIIMNE K MOHATUIO ONpPENENIEHHOr0 UHTErpana — O BBIYUCICHUHU 2 OK-06, 6
IInomane KpUBONMHENHOW | IUIOLIAAM KPUBOJIMHENHOW Tpamenuu, o nepeMmenieHnu Touku. [lonsatue onpenenénHoro unrerpana. ['eomerpuueckuit OK-07
Tpamneuuu. ®opmyna | u pusnueckuid cMbIca onpeaeneHHoro unrerpaina. ®opmyna Hetotona— JleiiOnuna IIK2.4
Hsrotona — JleiiOanIa IIpakTnueckoe 3anaTue. Popmyna Hetorona— JleiibHumna 1 6
Tema8.3 Conep:xanue yueo0Horo marepuaJa. [loHsTHe HEONPEEICHHOTO HHTErpalia 1 7
Heonpenenennsrit u | IIpakTuuyeckoe 3ausitue: HeonpeneneHHblil MHTErpa 1 7
OTpEJIETIEHHBI MHTErpanbl | CamocTosiTeNIbHast padora Heonpenenénusii maTerpan 2
Tema 8.4. Conep:xanue yueOHOro MatepuaJa. [ eoMeTpruueckuil CMbICI ONpeIeIeHHOT0 HHTerpalia 1 7
[Tonsitue 06 onpenencHHOM | IpakTuveckoe 3aHsTHE BIUKCIICHIE ONIPENEIEHHOIO HHTErpaia 1 7
UHTErpane Kak IIJIOIIaIu
KPUBOJIMHEHHOW Tpalnenuu
Tema 8.5 IIpodeccuonaabLHO-OPHEHTHPOBAHHOE CO/iep:KaHMe (CoepKaHNe NPUKJIAJTHOTO MOAYJIs1) 1 7
Onpenenensslii uHTerpan B | IIpakTHuyeckoe 3ansTHe: ['eoMeTpudueckuil CMBICI OIpeesieHHOro uarerpaina. @opmyna HetotoHa - JleiibHuma.
JKU3HU Pemienue 3a1a4 Ha MpUMEHEHNE MHTETPaAIA JUIS BBIYMCICHHS (PM3MYECKUX BEJIMYUH U IUIOIIAJICH
IIpakTuyeckoe 3aHsiTHe: PemieHne 3ajay Ha NPUMEHEHHE WMHTErpajia Uil BBIYMCICHUS (DU3NYECKHX BEIMYHMH H 2 7
Ionaaen
Tema 8.6 Pemenme 3amad, | [IpakTuueckoe 3ansitue: [lepBooOpasHas Gpynkiun. [IpaBra HaxoxaeHUs epBooOpa3HeIX. Ee npuMeHeHne 1 7
INepBoobpasHas GpyHkuus, ¢ | CamocrosiTesibHasi padora [IpaBuia HaX0XKICHHUS IIEPBOOOPA3HBIX. 2
eIpHMEHEHHUE
Pasnea 9. Crenenu u kopuu. CreneHHas pyHKUUS
Tema 9.1. Conep:kanue yueGHoro Mmarepuana. [ToHsTHE KOPHS N-0ii CTENEHN U3 AeHcTBUTENbHOrO uncia. ynkumn y = Vx ux 2 8
Crenennas  Gynkuus, ee | cpoiictsa u rpaduku. CBOHCTBa KOpHS n-0if cTeneHu
CBOHCTBa MpakTuueckoe 3ausTue: Pynxiuu y = \/x ux cpoiicta u rpaduku. CBOICTBA KOPHS N-0if CTENeHH 2 8
Tema9.2. TIpeoOpazosanue | Conep:kanne yueGHoro marepuaJa. [IpeoOpasoBanne uppanroHaIbHBIX BIPaKSHHUH 2 8
BBIpXEHUM ¢ KopHsaMu n- | IlpakTuyeckoe 3aHaTHe: [IpeobpasoBaHue HPPALMOHATBHBIX BRIPAKCHHUMH 2 8
OMi cTerneHu CamocTtosiTensnas padora [IpeoOpa3zoBaHne HppanMOHAIBHBIX BRIPKEHUH 2
Tema 9.3 Copnepixanue yuyeOHoro marepuaia [lonsarTue creneHu ¢ Mo0bIM palMOHAIBHEIM MTOKazaTeneM. CTeneHHble QYHKIINY, 1 9
CgoiicTBa CTENEHU C | MX CBOHCTBa U rpaduxu
panoHaIbHBIM IIpakTnyeckoe 3anaTHe: CTerieHHBIC (QYHKITUH, UX CBOWCTBA U TPaPHUKH 1 9
eHCTBUTEIIbHBIM
}TIIOKaSaTeHﬂMI/I O?g;‘
Tema 9.4 Copep:xxanue y4ye0HOro mMartepuaja PaBHOCHMIBHOCTh HpPPAIOHAJIBHBIX YPaBHEHWI W HEPaBEHCTB. METOIBI HMX 2 8K:03: 9

Pemenne uppannoHaIbHbIX

peuieHus. PeneHne uppaliMoHaabHbIX YPABHEHUM U HEPABEHCTB
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YpaBHEHUI U HEPABEHCTB IIpakTHyeckoe 3aHsiTue: PerieHre npparMoHaIbHBIX YPABHEHUI 1 HEPABEHCTB 2 OK-04, 9

Tema 9.5 Conep:xanue yueonoro marepuana Omnpenenenue crteneHHol QyHknnu. Mcnonp30BaHNE €€ CBOMCTB NPH pPEIICHUH 1 OK-05, 9

Crenenn u KOPHHU. | YpaBHEHUI W HEPaBEHCTB OK-07

Crenennas QyHkuus IIpakTHyeckoe 3aHATHE: PelleHNN ypaBHEHUI U HEPAaBEHCTB 1 9
CamocrosiTesbHasi padoTa Pemennn ypaBHeHHH 1 HEPaBEHCTB 2

Pa3zpnen 10 Iloka3zaresbHas GpyHKIUS

Tema 10.1 Conepxanue ydeOHOro marepmana. CTeneHb C IIPOM3BONIBHBIM JEHCTBHTENBHBIM IOKazaTeneM. OrmpeneneHue 4 OK-01, 10

[okazarenbHast  (yHKIUS, | MOKa3aTelnbHOH (YHKIMH, e CBOMcTBa M rpaduk. 3HAKOMCTBO C NMPUMEHEHHEM NoKa3aTenbHoW (yHKuuu. Pemenne OK-02,

ee CBOMCTBa MIOKa3aTeJIbHBIX YpaBHEHUH (YHKIIMOHAIBLHO-TPa(UUECKHM METOJOM OK-03,
IIpakTHyeckoe 3aHaTHE: Penienne nokasarenbHbIX ypaBHEeHUH (PyHKIMOHAIBHO-TPAHIECKUM METOI0M 2 OK-04, 10

Tema 10.2 IIpakTHyeckoe 3aHsiTHe PenieHWe NOKa3aTeNbHBIX YPAaBHEHHH METOJOM YpPaBHHMBaHHS II0Ka3aTelieil, METOIOM 3 OK-05, 10/11

Pemenne  moxaszaresbHBIX | BBEJCHHUS HOBOH NEpeMEHHOM, (yHKIIMOHANBEHO-TpadUueCKMM MEeTOI0M. PerieHne nokasaTeabHbIX HEPAaBEHCTB OK-07

YpaBHEHUI U HEPABEHCTB

Tema 10.3 Conep:xanue yueOHOro marepuaJja. Pemenue cucreM noka3aTesbHBIX YpaBHEHUH 4 11

Cucrembl  nokasarenbHeix | IIpakTH4eckoe 3aHsATHE: PellicHHe CUCTEM TIOKa3aTeIbHBIX YPaBHEHU T 2 11

ypaBHEHHH

Tema 10.4 IIpakTnyeckoe 3anaTue KouTposbHas paGora PemeHne noka3aTenbHBIX ypaBHEHHH METOJOM ypaBHHBAHHS 1 11

Pemmenne 3a7ad. | IOKa3aTeled U METOJI0M BBEACHHS HOBOW IIepeMeHHON. PerreHne nokasarenbHbIX HEPaBEHCTB

[NoxazarenpHas GpyHKINSA

Pasnea 11. Jlorapudmsbl. JJorapudmuueckas pyHKuus

Tema 11.1 Conepixanue yuyeOHoro marepuaja. Jlorapudm uncina. JlecsITHUHBIN M HATYPaIbHBIN JIOTapU(MBI, YHCIO € 4 12

Jlorapudm yucna. | [Ipakruyeckoe 3ansiTue. Jlorapudm uncna. J[ecITHIHBIN U HATYpaNBHBIHA JTOTapu(pMBI, YHICIIO € 2 OK-01, 12

JlecaATHIHBIH "u OK-02,

HATYpPaNbHBIA JIOTapH(MEI, OK-03,

YUCIIO € OK-04,

Tema 11.2 Conep:xanue yueoHoro marepuaja Cpoiicta norapudmon. Onepanus gorapuGMupoBaHusl. 4 OK-05, 12/13

CgoiicTBa norapudmos. | MpakTuyeckoe 3ansaTue. Coiicta sorapudmos. Oneparus JorapuGMHUpPOBAHHUSL. 2 OK-07 13

Onepanus CamocrosiTenbHast padora Onepaiust JjorapupmMUpoBaHusl. 2

JIOTapU(PMHUPOBAHUS

Temall.3 Conep:xanue yueoHoro marepuasna Jlorapudmuueckas GyHKIUSI U €€ CBOHCTBA 2 13

Jlorapudpmudeckas IMpakTuyeckoe 3anaTue. Jlorapupmuueckast GyHKLIUS U €€ CBOICTBA 1 13

(yHKIMS, ee CBOMCTBa

Tema 11.4 Conepixanue ydeOHoro marepmuana Ilonstue norapupmmyeckoro ypaBHeHus. Omeparnus NOTeHIMpoBaHWA. Tpu 4 13/14

Pemenne OCHOBHBIX METOJIa PEUICHHs JOTapu(MHUIECKUX YpaBHEHHUI: ()yHKIHMOHAIBHO-TpAapUIECKNI, METOJI IIOTEHIIMPOBAHUS,

JorapupMHIECKUX METO/l BBEJICHHUs HOBOM nepeMeHHoH. Jlorapupmudeckne HepaBeHCTBA

YPaBHEHHI U HEPABEHCTB IIpakTuyeckoe 3anaTHe. JlorapupmMuiyeckue HepaBeHCTBA 3 14
CamocrosiTenbHas padora JlorapupMuieckie HepaBeHCTBa 2

Tema 11.5 Conepixanue y4eOHOro MaTepuaja AJTOPUTM PEIICHUS CHCTEMBl YpaBHEHHH. PaBHOCWIBHOCTD JOTapU(MHUYECKUX 1 14

Cucrembl ypaBHEHHI 1 HEPaBEHCTB

JorapupMHIECKUX IIpakTHyeckoe 3aHATHE. AITOPUTM PEIICHHs CUCTEMbI YpaBHEHHH. 1 14

ypaBHEHHH

Tema 11.6 IIpodeccnoHATBLHO-OPHEHTHPOBAHHOE COJICPAKAHME (COAePKAHNE NPUKJIATHOT0 MOLYJIsST)
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Jlorapudmer B mpupone u | IlpakTtudeckoe 3ansitue. Ilpumenenue norapudma. Jlorapupmudeckas crnmpanb B npupojne. Ee maremarndeckue 3 15
TEXHUKE CBOWCTBA
Tema 11.7 KoHnrpoabnas padora o teme: Jlorapupmudeckas Gpyrknus. Pemenne npocteimmx sorapuMUUecKuX ypaBHEHUH 1 15
Pewenue 3a1a4.
Jlorapugmsr.
Jlorapudpmudeckas
GdbyHKIUA
Pa3nea 12. MHo:xkecTBa. JjieMeHThI TeOpHHU rpados
Tema 12.1. Copneprxanue yuyeonoro marepuaja [lonstue MHoxecTBa. [lonMHOoKecTBO. Oniepariiv ¢ MHOKECTBAMH 3 15
MHosxecTBa IIpakTHyeckoe 3anaTHe: Onepanuy ¢ MHOXXECTBAMHU 1 15
1Tema 12.2. IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COdep:Kkanue (coaep:KaHne MPHKJIAHOTO MOTYJIsI)
Onepanuu ¢ muoxectsamu | IlpakTuyeckoe 3aHsTHe: [IpuMeps! pellieHHE MPUKIAAHBIX 3334 1 16
Tema 12.3. Conep:xanue yueoHoro marepuasna. [loustue rpada. CBsasHbIi rpad, 1epeBo, MK Ipad Ha MIOCKOCTH 3 16
I'padbr IlpakTuyeckoe 3anaTue: [loustue rpada. CesizHbI rpad, AepeBo, HKKI rpad Ha MIOCKOCTH 1 16
Tema 12.4. IIpakTnueckoe 3anaTHe Omnepanuu ¢ MHOXecTBaMH. OmNHcaHHE PEATBHBIX CHUTYaIlMi C IOMOINBIO MHOXKECTB. 1 16
Pewienue 3anau. [Tpumenenue rpadoB K perIeHUo 3a1a4
Mmuoxectsa, ['padbr u mx
IpUMEHECHHE
Pasnea 13 DiieMeHThI KOMOMHATOPUKH, CTATHCTHKH M BEPOSITHOCTEH
Tema 13.1 Copep:xxanue yueOHOro marepuasa. IlepecTaHOBKH, pa3MeIICHUs], COUETAHUS. 3 OK-01, 16/ 17
OcHOBHbIE nouatus | [pakrudeckoe 3ansTue: [lepecTaHOBKH, pa3MEICHHS, COUETaHHS. 1 OK-02, 17
KOMOWHATOPUKH OK-03,
Tema 13.2 Conep:xxanue y4dedoHoro marepmaja. COBMECTHBIE W HECOBMECTHBIE COOBITHS. TeopeMBbl O BEpPOSATHOCTH CYMMEI 4 OK-04, 17/
CoOniTHE, BEPOSITHOCTH | COOBITHI. YCIIOBHAsE BEPOSITHOCTb. 3aBHCHMBIE W HE3aBHCHMBIE COOBITHS. TeopeMbl O BEpOSTHOCTH IPOU3BEICHMS OK-05,
coOprtust.  CrockeHWEe ¥ | COOBITHH. OK-07
YMHOKEHUE BEPOATHOCTEH IIpakTnyeckoe 3aHATHE: YCIOBHAS BEPOSTHOCTh. 3aBUCHMEIC W HE3aBHCHUMBIC COOBITHS 1 IIK1.2... 17
Tema 13.3 IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHMe NPUKJIATHOI0 MOAYJIsI)
BeposTHoCTh B | [IpakTnyeckoe 3ansitme: OTHOCHUTENBHAS YacTOTa COOBITHS, CBOHCTBO €€ YCTOHYMBOCTH. CTaTHCTHYECKOE 2 17/18
npoheCCHOHANBHBIX orpezieseHue BeposaTHOCTU. OleHKa BEPOSTHOCTH COOBITHS
3ajadax
Tema 13.4 Conep:xanue yye0HOro MarepuaJa. Bunbsl cnydaiiupix BennunH. OnpesienieHne TUCKPETHOH CIlydaiiHON BEIMYUHBIL. 3 18
HuckperHas cinydaiiHas | 3aKOH pacnpeseleHus JUCKPETHOH caydyaifHOH BennduHbl. Ee 4ncioBble XapaKTepUCTUKU
BEIIMYMHA, 3aKOH ec | IlpakTuyeckoe 3ansiTMe: Bumsl ciaywailHeix BennumH. OnpenereHHe TUCKPETHOH cCilyyailHON BeNWYMHBL. 3aKOH 1 18
pacnpeneneHus pacnpeneseHus JUCKPETHOH cilyyaliHoM BenuuuHbl. Ee uncioBble XapaKTEpUCTUKU
Tema 13.5 Conep:xxanue y4deOHOro marepuaja. Bapumanwonuwni psna. [lonmuron uactor w rucrorpamma. CTaTUCTHUYECKHE 6 18/19
3agauyn  MaTeMaTH4ecKOW | XapaKTEpPHCTHKHM psiaa HaOJ0AaeMbIX TaHHBIX
CTaTHCTHKH IIpakTuyeckoe 3ansitne: Bapuanmonnsiit psa. [loauron vactor u rucrorpamMma. CTaTHCTHYECKHE XapaKTEPHUCTHKH 1 19

psia HaOMI0JaeMBbIX JaHHbBIX
Temal3.6 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJIePAKaAHME (CoAep:KaAHUE MPUKJIATHOTO MOTYJIs)
Cocranenne Tabmuny u | [lpakruveckoe 3amsitue: IlepBuyHas 0OpaGOTKAa CTATHCTHYECKUX MAAHHBIX. | paduueckoe HX MpeICTaBICHHE. 1 19
JarpaMM Ha IPaKTHKe Haxoxnenne cpeJHUX XapaKTepUCTHK, Ha0II0JaeMBIX JJaHHBIX

IIpakTHyeckoe 3aHsTHE: DieMeHThl KOMOMHaTOpHKH. CoObITHE, BEpOATHOCTH COOBITHs. ClOXKEHHE M YMHOXKEHHE 1 19
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| BEPOSATHOCTEH

Pa3nen 14 YpaBHeHUs] H HEPaBEHCTBA

Temal4.1PaBHocunpHOCTE | Conep:kaHue y4eOHOro MaTepuanaa. PaBHOCHIBPHOCTE ypaBHEHHH u HepaBeHCTB. Onpenenenns. OCHOBHBIE TEOPEMBI 4 OK-01, 19/20
yYpaBHCHHH W HEPaBCHCTB. | PaBHOCWIBHBIX IIEpeXo/laX B ypPaBHEHUAX W HepaBeHcTBaX. OOmme METOABl pelleHWs YpaBHEHHH: MEpexox OT OK-02,
OO1mye MeTo/Ibl pelIeHHs paBeHCTBa (DYHKIMIA K PaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX (DYHKIMIT, METO/ pa3yIoKEHUSI HA MHOXKUTEIH, METO. OK-03,

BBEJ/ICHHS HOBOM NEepeMEeHHOH, (yHKIIMOHAIBHO-TpapHUIecKuii MeToT OK-04,

IIpakTHyeckoe 3ansaTHe: OOLIME METOABI PEIICHNS YPaBHEHUH 1 OK-05, 20
Tema 14.2 Coneprxanue ydedHoro martepmana. OOmuye MeTOIbl pEIICHUs HEPaBEHCTB: IIEPEXOJ] OT CpPaBHEHHS 3HAYCHUH 3 OK-06, 20
I'paduueckuii MeTox | GYHKIMH K CPaBHEHHIO 3HAYEHHH apryMEHTOB JUII MOHOTOHHBIX (DYHKIMH, METOJ HHTEpPBAJIOB, (YHKIHOHAJIHHO- OK-07
pereHuns ypaBHeHHH, | rpadudeckuii Meton. ['paduueckuii MeTon penieHns] ypaBHEHHH U HEPABEHCTB IK1.2
HEPaBEHCTB IIpakTHyeckoe 3anaTue: ['paduyueckuii MeTo]| pelieHusl ypaBHEHHH 1 HEPABEHCTB 2 2
Tema 14.3 Coneprxanue y4yeOHOro marepmajia. OnpezeneHue Monyis. Packpeitne monyns mo ompezenenuro. IIpocreiimme 5 21
ypaBHeHI/Iﬂ U HCPABCHCTBA | YpaBHCHUA U HECPABCHCTBA C MOAYJIEM. HpI/IMeHeHI/Ie PaBHOCWIBHBIX NIEPEXOAO0B B OMPCACICHHBIX THIIaX ypaBHeHI/Iﬁ u
C MOJyJIeM HEPaBeHCTB C MOAYJIEM

IIpakTHyeckoe 3ansiTue: [IpocTeiilie ypaBHEHHs. H HEPABEHCTBA C MOJYJICM. 1 21
Tema 14.4 Conep:xanue y4eGHOro MarTepuasna. 3HAKOMCTBO C mapameTpoM. Ilpocreiiiine ypaBHEHWS W HEPAaBEHCTBA C 5 21/22
VYpaBHEHUsI W HEPABEHCTBA | MapaMeTPOM
C mapaMeTpamu IIpakTHyeckoe 3ansiTue: [IpocTeiiie ypaBHEHHs] H HEPABSHCTBA C MAPaMETPOM 1 22
Tema 14.5 IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/IEP:KAHME
CocraBnenne u pemenue | [IpakTH4eckoe 3aHATHe: PeleHHe TEKCTOBBIX 33/1a4 IPO(YECCHOHATEHOTO COICPIKAHHUS 3 22
npoecCHOHANBHBIX 337124 C
HOMOIIBIO YPAaBHCHUI
Tema 14.6 IpakTHyeckoe 3amsiTue: OOIIMEe METONBI pELICHHs YpaBHEHHMH. YpaBHEHHS W HEpPaBEHCTBA C MOAYJIEM H C 1 22
Pemenue 3amay. YpaBHeHuUs | mapameTpamu
Y HEpaBEHCTBA

Koncyabranus 6

IIpome:kyTouHas aTTecTanus B hopMe IK3aMeHA 8
Bcero: 340
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3. YCJIOBUS PEAJIMBAIIMU YYEFHOU JUCHUTNJIAHBI

3.1. TpeGoBaHUsA K MUHMMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0

Peanmzanuss  yueOHOM  nuCHUIUIMHBI — TpeOyeT Hanuuus  ydeOHOro KkaOuHeTa
MaTeMaTHYECKUX AUCLHUILINH.

O6opynoBanue y4eOHOT0 KaOUHETa:
~ TI0CaJOYHBIC MECTA MO0 KOJIMYECTBY O0YUAIOIINXCS;
— pabouee MeCTO IperoIaBaTelIs;
—  KOMIUIEKT y4eOHO-METOUICCKON TOKYMEHTAIUH.
TexHuueckue cpencTBa 00ydeHus:
— MYJIbTUMEIHATIPOCKTOP.

3.2. UndopmanuonHoe odecnieyenne 00yueHust
Ilepeyenb pexkoMeHAyeMbIX Y4YeOHBbIX W3/JIaHUI, JONOJHHUTEJNbHOH JIUTEPATYPBHI,
HNuTepHeT-pecypcos.

OcCHOBHbBIC HCTOYHUKH:

1. bangun K. B. OcHOBBI TeOpHH BEpOATHOCTEH U MAaTEMaTHYECKOW CTATHUCTUKHU: y4eOHUK /
K.B. banaun, B.H. bauuisikos, A.B. Pykocyes; nox oour. pex. K. B. banguna. — 5-e u3n.,
crep. — Mocksa: ®JIMHTA, 2021. — 489c. — Pexum poctyma: 1mo mHOANUCKE. —
URL:https://biblioclub.ru/index.php?page=book&id=500648. — Bbubauorpad.: c. 460-
461. — ISBN 978-5-9765-2069-1.

2. bapcyxosa JI. B. I'eometpus: npaktukym / JI.B. bapcykoBa — Munck: PUIIO, 2020. —
106 -C.: WL — Pexum JIOCTYTIA: 1o TTOJIITHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=599715 . — bubauorpad. B KH. —
ISBN 978-985-7234-14-1.

3. Bammauu K. B. Beicmias matemaruka: ydeOnuk: [16+] / K.B. bamnaun, B.H.Bamuisikos,
A.B. Pykocyes; mox oom1. pea. K. B. bannuna. — 3-e usn., crep. — Mocksa: ®JIMHTA,
2021. — 360 c.: tabm., rpad., cxem. — Pexum pocrynma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=79497

4. Knoso A. I'. Kypc nekuuit mo Mmatematuke: yueoHoe nocobue: [16+] / A.I'. Koo, N.A.
JIsmynoBa; FOxHbIN henepanbHblil yHUBepcUTET. — PycToB-Ha-/{ony; Taranpor: FOxHbIi
denepanbublil yHEBEpCUTET, 2020. — 199 c.: un., rpad. — Pexxum noctyma: mo mojmucke.
— URL: https://biblioclub.ru/index.php?page=book&id=612217.

5. Menpnukos E. B. MaremaTnueckuil aHamu3: Teopus U MpakTHKa: ydyeOHoe mocodue: B 3
gactax: [16+] / E.B. MenbuukoB, E.A. MemepskoB; OMCKuUN TocynapCTBEHHBIN
yauBepcuter um. @O. M. JlocroeBckoro. — Omck: OMCKHNl TroCylapCTBEHHBIN
yauBepcuteT uM. ®.M. JloctoeBckoro (OmI'Y), 2021. — Yacte 2. — 232 c.: ui. — Pexum
noctyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=688739.

6. Ckada E. M. Merommka oOy4deHHs MaTeMaTHKe: SBPHUCTHYECKHH moaxon. OoOmas
MeTonuka: yueoHoe mocodbue: [16+] / E.M. Ckada. — Uzn. 2-e. — Mocksa: [Iupexr-
Menua, 2022. — 441 c.: un., cxem., Tabn. — Pexwm 1ocTyma: Mo MOMIMUCKE. —
URL.:https://biblioclub.ru/index.php?page=book&id=695311

I_[OHOJIHI/ITCJILHI)IC HCTOYHUKHU:

1. Marepuainbl cryaeHuecKol HayyHoOW ceccuu MHCTHTyTa MareMaTWKd U UHQOPMATHKU
MIIT'Y. 2019-2020 yuebnsbiii rox / mox obmi. pen. E. C. Kpymuieina; MockoBckuit
NEJAaroru4ecKnii  TrOCyJapCTBEHHBIM  yHUBEpCUTET, MHCTUTYT MareMaTWku U
UHPOPMATUKU. — 3II. U31. — MockBa: MOCKOBCKUI MEAaroruuecKuii rocyaapCTBEHHBIH
yauBepcutet (MIIT'Y), 2020. — 203 c.: cxem., wi. — PexxuM moctyma: 1o MOJImucKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=613632.
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el NS s

I'parmmanosa T. 1O. [IporpammupoBanue B mpuMepax u 3aaadax: yaeOHoe mocodue: [12+]
/ T.YO. I'patimanoBa. — 6-¢ u3a. (31.). — Mocksa: Jlabopatopus 3Hanui, 2020. — 373 c.:
ui., Tadi., rpag. — (BMK MI'Y — mikone). — Pexxum nocryna: o moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=448048.
[TpodeccronanbHO-TIearorn4eckoe 00pa3oBaHue: COCTOSHUE U NEPCHEKTHBBI: COOPHHUK
crared mo Marepuaniam VI MexayHapoaHOW CTYJIEHUYECKOM Hay4YHO-IPAKTUYECKOU
koH(pepenmuu (r. Maxaukana, 28.04.2022) / nmox pen. M. B. I'am3aesoii, P. P. Anueoii;
JlarecTaHCKU TOCYIapCTBEHHBIM MeAarornyeckuii yHuBepcuteT. — Mocksa: [{upekt-
Menma, 2022. — 388 c.: wi, tabn. — Pexum npocryma: mo mommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=691108 — Bbubauorpad. B ku. — ISBN
978-5-4499-3267-9. — DOI 10.23681/691108.

[TaneBuna O. A. OOe METOABI PEIICHUSI YpaBHEHUH B IIKOJIBHOM KypCe MaTeMaTHKH /
O.A. IlaneBuna; BopoHeXCKuIl TOCyIapCTBEHHbIH I€JarorMYecKuil yHHUBEPCUTET,
Ouzuko-marematudyeckuii  ¢dakynbrer, Kadenpa wunHbOpMaTHKM U METOAMKHU
mpernojaBaHus MaTeMaTuku. — Boporex: 0.u., 2019. — 67 c.: tabm., un. — Pexum
nocryma: o nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=578048.
[Tunyc A. I'. OcHOBBI yHUBEpCANbHOM anreOpsl: yuebHoe nocodue: [16+] / A.l'. Ilunyc;
HoBocuOupckuii rocynapcTBeHHbIH TEXHHUECKUN YHUBEPCHUTET. — 4-¢ u3[l., nepepad. u
nomn. — HoBocubupck: HoBocuOupckuii rocyaapCTBEHHBIM TEXHUYECKUH YHUBEPCHUTET,
2019. — 184 c.: un., Tabn. — (Yuebuuku HI'TY). — Pexxum poctymna: no noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=576461

HNuTepHeT-pecypcesl:

Bes Mmarematuka B omHOM Mecte. Peskum nocryma: [http:/www.allmath.ru 16.05.2022].
Maremartuka — 370 mmpocto. Pesxxum gocryna: [http://easymath.com.ua 16.05.2023].
Maremaruka. Pexxum moctyma: [http://www.mathematics.ru 12.05.2023].

[TpuknagHas MateMaTHKa: CIPABOYHMK MaTeMaTWdecKux Qopmyn. Pexum moctyna:
[http://wvww.pm298.ru/ 12.05.2023].
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4. KOHTPOJIb M OIEHKA PE3YJbTATOB OCBOEHHS YYEBHOU

TACIATIIAHBI

Kontpons u omeHka pe3yjibTaTOB OCBOEHHUS 00I1e00pa30BaTeNbHON IUCIUILIMH
pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIIMX
U Mpo(hecCHOHANBHBIX KOMIIETEHIIMH 110 pa3jesiaM U TeEMaM CoJepKaHus y4eOHOro Marepuana.

Oomasi/mpogeccuoHaaIbLHAS
KOMIIeTeHIHsI

Paznen/Tema

Tun oeHOYHbIX MEpPONPUATHUS

OK 01. Bribupats crioco0sr
peuieHus 3ana4y
npodecCnOHaATBHOM
JeATeIbHOCTH IPUMEHHUTEIEHO
K pa3JIMYHBIM KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6
P 2, Temsr 2.1, 2.2, 2.3,2.4, 2.5 IT-o/c,
2.6
P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 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, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2,10.3, 10.4
P11, Temer 11.1,11.2,11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2,14.3, 14.4,

14.5 T-o/c, 14.6

TectupoBanue

VYerHbll onpoc
MaremaTuueckuii TMKTaHT
WunuBuayanbHast
caMoCTOsTeNTbHAsE paboTa
IIpencraBnenue pe3ynbpTaToB
MIPAKTHIECKHUX paboT
3amuTa TBOPUECKUX paboT
3a11114Ta WHAWBUIYaJIbHBIX
HPOEKTOB

KonrponbHas padorta
Brmonaenne 9K3aMCHAIIlMOHHBIX
3aJaHUN

OK 02. Ucnonp3oBath
COBpPEMCHHBIE CPE/ICTBA TTOMCKA,
aHaM3a U HHTEePIpeTaluu
uHpOpPMAaLNH, U
MH(POPMAIIMOHHBIE TEXHOJIOTUN
JUTSI BBITIOJTHEHUS 337124
npodeccnoHambHOMI
JIeSITENNbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c,
2.6
P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4
P 4, Temnr 4.1, 42, 43, 4.4, 45, 4.6,
4.71I-0/c, 4.8, 4.9,4.10,4.11

PS5, Temrr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 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, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6

TecTupoBaHue

VYeTHbll onpoc
MaremaTuyecKuid AUKTaAHT
NunuBuayanpHas
caMocTosiTeNbHas paboTta
IIpencrasnenue pe3ynbTaToOB
HNPaKTHYECKHUX padoT
3amura TBOpUECKUX paboT
3ammMTa HHIUBHIYAIbHBIX
IIPOEKTOB

KonrponsHas padora
BrinonHeHe 3K3aMeHaMOHHbBIX
3a/1aHui

OK 03. [TmanupoBats u
pean30BbIBATH COOCTBEHHOE
npodeccnonamsHOE U
JMYHOCTHOE Pa3BHUTHE,
NpeANPUHUMATENBCKYIO
JIeSITeIILHOCTD B

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

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

P 3, Temn1 3.1, 3.2, 3.3 [T-0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.71I-0/c, 4.8,4.9,4.10,4.11

TecTupoBaHue

VYeTHbIl onpoc
MaremaTuueckuii JTUKTaHT
WNunuBuayanbHast
caMoCTOsTeNbHast paboTa
IIpencraBnenue pe3ynbTaToB
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npodeccnonansHOM chepe,
MCIIOJIb30BaTh 3HAHUSI 110
(hMHAHCOBOM TPAMOTHOCTH B
Pa3ITHUYHbIX JKU3HEHHBIX
CHUTYaIUSIX

P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 11-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,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, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp1 9.1,9.2,9.3,9.49.5

P 10, Temnr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6

MPaKTUIECKUX padoT

3ammra TBOpUYECKUX paboT
3ammTa HHIUBULYaTbHBIX
TIPOEKTOB

KontponsHas padora
BrInoHeHUE SK3aMEHAIIMOHHBIX
3aJaHUi

OK 04. DddexrtrBHO
B3aMMOJCIHCTBOBATh U padOTATh B
KOJUICKTHBE M KOMaH/Ie

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6
P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c,
2.6
P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4
P 4, Temnr 4.1, 42, 4.3, 4.4, 4.5, 4.6,
4.71l-0/c,4.8,4.9,4.10,4.11

PS5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 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, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2,10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3,12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 T-o/c, 14.6

TecTupoBaHue

VYeTHbIH onpoc
MaremaTyecKuii AUKTaHT
WNunuBuayanbHast
camocTosTeNIbHast paboTa
IIpencraBnenue pe3ynbTaToOB
NpaKTHYECKUX padboT
3amuTa TBOPUECKUX paboT
3amuTa HHANBUAYAIBHBIX
MIPOEKTOB

KonrponsHas padorta
BrmonHeHNe 3K3aMeHaMOHHbBIX
3aJaHUN

OK 05. OcymiecTBisTh yCTHYIO U
IMACbMCHHYIO KOMMYHHUKAIIUIO HA
rOCY/IapCTBEHHOM SI3bIKE
Poccuiickoit ®enepannu ¢
Y4E€TOM 0COOEHHOCTEMH
COLIMAIIBHOTO U KyJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

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

P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9,4.10, 4.11

P 5, Temnr 5.1, 5.2

P 6, Temr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 11-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temp1 9.1,9.2,9.3,9.49.5

TectupoBanue

VYeTHbll onpoc
MaremaTUueCKUNA JUKTAHT
NunuBuayanpHas
caMocTosiTeNbHas paboTta
IIpencraBnenue
MIPaKTHYECKUX PadOT
3ammTa TBOPYECKHUX padboT
3amura HMHAUBUIYaJbHBIX
MIPOEKTOB

pe3yNbTaToB

KonTtponsHas pabora
Bremonaenne OK3aMCHAIIMOHHBIX
3alaHui
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P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2,14.3, 14.4,
14.5 IT-o/c, 14.6P 9, Temr1 9.1, 9.2,
9.3,9.4,95

P 10, Temnr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

P 14, Temsl 14.1, 14.2,14.3, 14.4,

14.5 IT-o/c, 14.6

OK 06. ITposABasATE IpakIaHCKO-
MaTPHOTHUYECKYIO TIO3HUIINIO,
JEMOHCTPHPOBATh OCO3HAHHOE
MIOBE/ICHHUE Ha OCHOBE
TPaAUIOHHBIX
00I11IeUETIOBEYECKUX IICHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHHU3AINH
ME)KHAI[MOHAIBHBIX U
MEXPETUTHO3HBIX OTHOLICHHUH,
MPUMEHSTH CTAaHIAPTHI
AQHTUKOPPYIIIMOHHOTO MTOBECHUS

P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5,
1.6

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 T1-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11
P7, Temn 7.1, 7.2,7.3,7.4,7.5, 7.6,
7.7 1-0/c,7.8,7.9, 7.10 TT-o/c, 7.11,
7.12,7.13, 7.14, 7.15, 7.16, 7.17

P8, Temn 8.1, 8.2, 8.3, 8.4, 85, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 TI-o/c, 14.6

TecTupoBaHue

VYeTHbIH onpoc
MaremaTHuecKuii AUKTAaHT
WunuBuayanbHast
caMoCTOsTeNTbHast paboTa
IIpencraBnenue pe3ynbTaToOB
NpaKTHYECKUX padoT
3amuTa TBOPUECKUX paboT
3amura HHAUBUYaTbHBIX
HPOEKTOB

KontponsHas padora
BrimoHeHNE SK3aMeHAITHOHHBIX
3aJaHUuN

OK 07. ConeicTBOBATD
COXPAaHEHUIO OKPYIKAOLIEH
Cpebl, pecypcocOepeKeHH IO,
MIPUMEHSTH 3HAHUS 00
M3MEHEHHH KIIUMaTa, TIPHHIHIIBI
6epeXITMBOTO MPOU3BOICTBA,
3(h(heKTHBHO IeHCTBOBATH B
Ype3BBIYANHBIX CUTYAIUAX

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c,
2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P 4, Temnr 4.1, 42, 43, 4.4, 45, 4.6,
4.71I-0/c, 4.8, 4.9,4.10,4.11

PS5, Temrr 5.1, 5.2

P 6, Temnr 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 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, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3, 12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

TecTupoBaHue

VYeTHbll onpoc
MaremaTuueckuii JUKTaHT
NunuBuayanpHas
caMocTosiTeNbHas paboTta
IIpencrasnenue pe3ynbTaToOB
MPaKTHIECKUX paboT
3amura TBOPYECKUX padoOT
3amuTa UHINBUAYAITBHBIX
MIPOEKTOB

KontponrHas pabora
BrimosHeHnE 3K3aMEHAITMOHHBIX
3alaHui

IK1.2

OcymecTBIsATh pa3paboTKH Koaa
MPOTPAMMHOTO MTPOAYKTA Ha
OCHOBE F'OTOBBIX CIICIU(UKAIIHIA
Ha YPOBHE MOJYJIs

IK2.4

P1,Tema 1.3

P 3, Tema 3.3

P 4, Tema 4.7

P 6, Tema 6.10

P 7, Temn 7.7, 7.10
P&, Tema 8.5

P11, Tema11.6

TecTupoBaHue

VYeTHbIl onpoc

MareMaTudeckuii JUKTAHT
NunuBuayanbHast
caMoCTOsTeNIbHAsE paboTa
IIpencraBnenue pe3ynbTaToB
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Peanmm3oBats MeTOABI U
TEXHOJIOTHH 3aI[UThI
nHpOpManuy B 6a3ax TaHHBIX.

P12, Tema 12.2

P 13, Temsr 13.3, 13.6

P 14, Tema 14.5

MPaKTUIECKUX padoT

3ammra TBOpUYECKUX paboT
3ammra WHAWBHAIYATBHBIX
TIPOEKTOB

KontponsHas padora
BrInoHeHUE SK3aMEHAIIMOHHBIX
3aJaHUi
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