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1. TIACTIOPT PABOYEW TNPOTPAMMBLI  YYEBHOM
JUCHMUIIIAHBI 1/1.01 MATEMATHKA

1.1. O6aacTh npuMeHeHHs POTPAMMBI

PabGouas mporpamma yueOHO# nucnurmiuHbl sBisieTcs: dacteio [ITICC3 B
cootBercTBUU ¢ OI'OC CIIO 40.02.02 IIpaBooXpaHUTENbHAS AEATENBHOCTD.

1.2. Mecrto yueoHoi nucuuminnbl B crpykrype IIICC3:

[1[1. TIpodunsHbIe TUCTIUIUIAHBI

ITJ1.01 Maremaruka

13. Heam wu 3agaym  y4eOHOH JMCHUIUVIMHBI — Tpe0OBaHUA K
pe3yJibTaTaM OCBOEHHS Y4eOHOMH JUCIUNITUHBI:

Conepxanue IPOrpaMMBbl 0011e06pazoBaTenbHON JTUCHUTIHBI
«Marematrika» HampaBlieHO Ha JOCTHXKEHHE pe3yJbTaTOB €€ HU3Y4YCHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c¢ yderoM mpodecCHOoHATEHON
HanpasyieHHocTH @I'OC CIIO.

1.4. KomnuuecTBO 4acOB Ha OCBOEHUE AUCIAIUINHEL:
MaxkcumanbpHOU yueOHOU Harpy3ku oOydaromierocs 2/0 yacoB, B TOM UHKCIIE:
— oOs3arenpHasi ayauTopHas ydeOHas Harpys3ka (Bcero), B TOM YHCIE
MpaKTUYEeCKas MOATOTOBKA - 222 Jaca.
— CamocrosrenbHas- 48 4acos.

1.5. Ilnanupyemble pe3yJabTAaTbl OCBOCHHMsI 001e00pa3oBaTeIbLHOMI
aucumIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHose ®I'OC COO.

IlnanupyemMblie pe3yabTaTbl 00y4eHUs
O0uue KoMNeTeHUNH

Oo0mme JAucuunianHapHbie
OK 01 BeiOupars TOTOBHOCTb K  TPYAY,-BIaJeThb METOJaMH JOKa3aTEJbCTB,
CIIOCOOBI pelIeHUs|0CO3HAHNE [ICHHOCTH@JITOPUTMAMH pEIICHUs 3aj]ad; YMEHUE
3azaq MacTepcTBa, TPYA0TI00ue; (bopmynupoBaTh olnpezeneHus,
npoeCCUOHATBHON |- TOTOBHOCTh K aKTHBHOHAKCHOMBI U TEOPEMBbI, NPUMEHATH HX,
NesATeNbHOCTH NesITeIbHOCTH [IPOBOJIUTH JI0Ka3aTeNbHbIE
MPUMEHUTEIBHO TEXHOJIOTUYECKOM U[pacCcyXJIEHHs B XOJI€ PELLICHUs 3aa4;
K Pa3IMYHBIM[COLIMATIBHON HANpaBIEHHOCTH,- YMETh ONEPUPOBaTh IMOHATHUAMHU:
KOHTEKCTaM CIIOCOOHOCTh ~ MHUIMHMPOBATH,CTENICHb  YMCIa, JIOrapugm 4ucia;
[UIaHUPOBATh HUyMEHHE  BBIOJHATH  BBIUMCIICHHUE
CAMOCTOSITEJIFHO ~ BBINOJIHATHZHAUCHHH U npeoOpa3oBaHusy
TaKyIO JeSTeTbHOCTh; BHIPAKEHUI co CTETICHSAMHU u
- HMHTEpeC K pasiInYHbBIMpIOrapupmMamH, npeoOpa3oBaHus]
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YCTaHABJINBATDh

OCHOBAaHHA JIA  CpPAaBHCHUA,

Kiaccuukanuu u 0000IICHUS;

- OIpENEATh ey
NEATEIbHOCTH, 3a/1aBaTh|
[apaMeTpsl M KPUTEPUH HX

ITOCTHKECHHS;
[TPOTUBOPEUHS B
paccCMaTpUBAaEMBbIX SIBJICHUSX;
KOPPEKTUBBI
OLIEHUBATH

BHOCHUTB B
NesITeIbHOCTD,
COOTBETCTBUE pE3yJIbTATOB

CJIAM, OLICHUBATh PUCKH]

HOC.HGI[CTBI/II\/'I ACATCIIbHOCTH,

pa3BuUBaTh  KpPEaTUBHOE

MBIIUICHAE  TIPH
PKU3HEHHBIX TTPOOJIEM
0) 0a30BBIC UCCIIEAOBATEIIBCKUE

MEeNCTBHUA:

pelieHnn

- BJIAACTh HAaABBIKaAMH y‘IeGHO'

M CCIIEI0BATEIIbCKOM 51
[TPOEKTHOMN EeSITENBbHOCTH,
HaBbIKAMU pasperieHus
po0Jem;

- BBISIBIIAATD NPUYMHHO-
CJIEICTBEHHBIE CBA3U 71
AKTYaJIU3UpOBATH 3aj1aqy,
BBIJIBUTATh TUIIOTE3Y ec|
[peLIeHus, HaXOJIUTh
ApPTYMEHTBI JUIs]
TOKA3aTeNIbCTBA CBOHUX

chepam  mpodeccnoHaTHLHOMTPOOHO-pAIIMOHAIBHBIX BBIPAXKECHUH;
NesITeIbHOCTH, - yMeTb ONEpUpPOBATh IOHATUSIMHU:
OBiajieHne yHHUBEPCATbHBIMU|PAIIIOHAIBHEIE, UppalOHAIIbHEIC,
y4eOHBIMU HO3HaBaTeJII>HI>IM2|II)IOKa3aTeJIBHBIG, CTETICHHBIE,
NCHCTBUAMMU: iTorapr(MIIecKue,

a) 0azoBbIe JOTMYECKUETPUTOHOMETPHUCCKHE ~ YPAaBHEHHS W
e CTBHA: HEpPaBEHCTBA, UX CUCTEMBI;

- CaMOCTOSATENIFHO- yMETh OIEPHPOBATh  MOHATHAMHU:
(bopmynupoBaTh W(pyHKIUSA,  HenmpepbiBHas  (QyHKIu,
AKTyaIM3UpOBaTh  MPOOIEMY,IPOU3BOIHAS, nepBooOpazHas,
paccMaTpuBaTh €elONpe/ICTICHHbI ~ WHTErpai;  YMETh
BCECTOPOHHE; HAXOJUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX

CYLIECTBEHHBIH MpPHU3HAK WIMMAaTEPUAIbL;

- BBISBJIATH 3aKOHOMEPHOCTH HIIPOM3BOJHYIO MpPH PEIIEHUH 337ad Ha

(byHKIUE,  UCHONB3Yys  CHPABOYHBIE
UCCIIeI0BaTh B
MpOCTEHIINX ciIydasXx (YHKIMM Ha

MOHOTOHHOCTb, HAaXOIWUTh HauOOJIBIITNE

M HAaUMCEHbIIME 3HAueHUS (YHKIIMIA;
CTpOUTH TpauKH MHOTOWIEHOB (|
MCIIOJIb30BaHUEM anmnaparaj

MAaTCMAaTUYCCKOTO aHaJIM3a; NPUMCHATDH

NTBYDKCHUE; pemaTh MIPAKTHUKO-
OpUCHTHPOBaHHbBIE 3aJauu Ha|
HarOOJIbIIIE U HAUMCHBIINE 3HAYCHHS,
Ha HaxOXJIEHHE IIyTH, CKOPOCTH WU
YCKOPEHHS;

- YMeTh ONEPUPOBATH TOHATUSMHU:
palioHaIbHas byHKIHS,
nmokasarenbHass (YHKIUS, CTCICHHAs
dbyHKIMS, Torapudmudeckas GyHKIHS,
TPUTOHOMETPHUYECKHE byHKINH,
oOpaTHble (YHKIIUH, YMEHHE CTPOUTH
rpaduKu M3YYEHHBIX byHKIHH,

MCIIOJIb30BaTh IpadUKU TPU HU3YUYECHUU
[IPOLIECCOB 3aBUCUMOCTEH,

pelIeHNH 337a4 U3 JIPYTHX Y4eOHBIX

u npuy|

[IPEAMETOB M 3aJad U3 pealbHOM]
PKU3HU; BBIPAXKaTh bopmynamy
3aBUCUMOCTH MEKIYy BEJIUYHHAMU;

YMETb pelaTh TEKCTOBBIE 3aa4H

pa3HbIX TUIOB (B TOM YHCJIEe Ha|

[IPOLICHTHI, JOJIU U YaCTH, Ha JBUKECHUE,
paboTy, CTOMMOCTH TOBAapOB M YCIYT,
HAJIOTH, 33/1a4M U3 00JIaCTH yIpaBJICHUS
ITMYHBIMH M CEMEHHBIMU (PMHAHCAMH);
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- aQHAJIM3UPOBAThH IOJIYYEHHBIE
B XOJ€ peUIeHHs  3aJa4yu
[PE3yJIbTaThL, KPUTHYECKH
OLICHUBATh WX JOCTOBEPHOCTD,
MPOrHO3UPOBATh W3MEHEHUE B

HOBBIX YCJIOBUSIX;

YTBCPIKI eHHﬁ, 3a1aBaTbhICOCTABJIATL  BBIPAXKCHUA, YPABHCHUA,
MMapaMCTpPbL n KPUTCPUHUHCPABCHCTBA n ux CHUCTCMbI 10
[PCHICHUSA YCJIIOBUIO 3aaa4u, HCCICIO0BATH|

MOJTyUeHHOE pEIICHHEe | OIICHUBATH
MPaBI0N0I00HOCTH PE3yJIbTaTOB;

YMETb  OINEPUPOBaATh
cpenHee apudmeTrnyeckoe, MeauaHa,
HauOoJbIlIee U HaMEHbIlIee 3HAYCHMUS,

IIOHATHAMU

pa3Max,  JHUCIEpCHsl,  CTaHJAPTHOE]

-- YMETh MEPEHOCUTh 3HAHHS B
M03HABATEIbHYIO 7
PaKTUYECKYIO o0nacty|
PKU3HEICSITeIbHOCTH;

- YMETh HHTETPHPOBATH 3HAHUSI
M3  pasHBIX  HPEIMETHBIX
oOJIacTen;

BbIABUTI'aTb HOBBIC HJCH,

HpeI[HaFaTb OpI/IFI/IHaJIBHBIe
MMOAXOAbI N peH_IeHI/I}I;
CIIOCOOHOCTD

14 HX]

CITOJIL30BaHUS B
[MO3HABATEJILHON U COIMAILHON

[paKTHKE

OTKJIOHEHHE YHUCIIOBOTO Habopa; yMeTh|

M3BJIEKATD, UHTEPIPETUPOBATH)
MHpOpMAlLMIO,  TPEIACTABICHHYIO B
TabnuIax, Ha auarpaMmax, rpadukax,
OTPKAIONIYI0  CBOWCTBAa  PEAbHBIX

[POIIECCOB U SIBJICHUM; TPEICTABIATH
MH(QOpPMAIMIO C TOMONIBI0 TAOIUIl M|
nuarpamu; HMCCJIEIOBATH|
CTaTUCTUYCCKUC NJAHHBIC, B TOM YHUCJIC C

pUMEHEHUEM TpapUuecKuX METOJOB U

HIIEKTPOHHBIX CPEJICTB;
- yMeThb ONEpUpOBATh IOHATUSIMHU:
CIIy4allHBII  ONBIT M CIIy4alHOE
COOBbITHE, BEPOSATHOCTb  CIY4YalHOIO
COOBITHS, yMEHHE BBIUHCIISTH
BEPOSATHOCTD C HCIOJIb30BaHUEM]
rpadUu4ecKuXx  METOJOB; IPUMEHSTH
(bOpMyIIBI  CTIOKEHUST W YMHOXKEHHUsI

BEPOSTHOCTEH, KOMOWHATOPHbIE (PaKThI
1 (QopMyIIBI
OLICHUBATh  BEPOATHOCTH  PEaJbHBIX]
COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU|
BCIIMUMHAMY;  yYMEHHE  IPUBOJWTH
pUMEPHI TPOSIBICHUS 3aKOHA OOJBIINX]

IpU pElIeHUH 3a/ad;

YUCCII B IMPUPOAHBIX U O6H_[€CTBGHHBIX

SIBIICHUSIX
- yYMEThb OIEpPUPOBaTh IOHATUSIMHU:
TOYKa, npsimMas, MIJIOCKOCTB,
[IPOCTPAHCTBO,  JABYIPaHHBIM  yrodi,
CKpEIIMBAOIINECs psiMbIE,
MapajuieTbHOCTD u
MEePIEeHIUKYIIPHOCTD MPSIMBIX u

[IJIOCKOCTEM, YIrojd MEXAY IPSIMBbIMY,
YTOJ1 MEXIy HpsSMOM M IIOCKOCTBIO,
YTOJI MEXKAY IIJIOCKOCTSIMHU, PaCCTOSIHUE]
OT TOYKM JO IUIOCKOCTH, PACCTOSHUE]
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MEXKIy NPSAMBIMU, PACCTOSIHHE MEXKY|
[UIOCKOCTSIMH; YMEHHME HCIOJIb30BAaTH
[pY PELICHUU 3a]a4 U3yueHHbIE (PaKTh
U TEOopeMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pasmepsl 00BEKTOB
OKPYXXAIOIIEro MHPAa;

- yMeTb ONEpPHPOBATh MOHATHAMHU:
MHOTOTPaHHHK, CEUYCHNE
MHOTOIpaHHHKa, KyO, Mapajuleienumnes,
npu3ma, — nupaMmuga,  gurypa o
[OBEPXHOCTh  BpALICHUS,  LHUIHHID,
KOHYC, Imap, cepa, cedeHus Gurypsl
BpAIlIeHNUs], IUIOCKOCTh, KacalomlIasics|
cepbl, MWINHAPA, KOHYCA, IUIONIA]H
MOBEPXHOCTH  THPAMUABI,  HPU3MBI,
KOHyCa, LWINHAPA, IUIOMAanb Ccdepsl,
00BEM KyOa, IPSMOYTOJIBHOTO
napaieNenunena, TUpaMuIbl, TPU3MBL,
[UIMHApa, KOHyca, IlIapa; YMEHUE
n300paXkaTh MHOTOTpPaHHHUKH u
[OBEPXHOCTH BPAIICHUS, UX CEYCHUS OT|
PYKH, C  TIOMOUIBIO  YEPTEKHBIX
MHCTPYMEHTOB " AIIEKTPOHHBIX
CPENCTB; yMeHHE pacro3HaBaTh
CHMMETPHIO B MPOCTPAHCTBE; YMEHHE
pacro3HaBaThb NPaBUIIbHBIC
MHOTOTPaHHHKH;

- yMeTb ONEpUpPOBATh IOHATUSIMHU:
NIBIDKEHUE B IPOCTPAHCTBE, MOJIO0OHBIE
(uUrypbI B TPOCTPAHCTBE; MCIIOIL30BATH
OTHONIEHUE TTIONIaJeH MOBEPXHOCTEN U
00beMOB  TONOOHBIX  uryp  mpH|
pELIeHUN 3a1a4;

- YMETb BBIYHCISATH T'€OMETPHUECKUE
BEIIMYMHBI  (IJIMHA, Yrojd, IUIOIIAMb,
00BEM, IUIOINAb MIOBEPXHOCTH),
UCIIONB3Yysl HM3y4YeHHble (OpMynbl U
METOIBI;

- yMeTb OIEPHPOBATh MOHATHAMHU:
NpSMOYTOJbHAS CHCTEMa KOOpJAWHAT,
KOODPIMHATHI TOYKH, BEKTOD,
KOODIMHATBl  BEKTOpPA,  CKAIAPHOE
[POM3BEACHUE, YTOJI MEXy BEKTOpaMHU,
cymMMma BEKTOPOB, MIPOU3BEICHNUE
BEKTOpa HA YHUCIO; HAXOIUTh
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[IOMOILIBIO M3Y4YEHHBIX bopmyn
KOOPIHUHATHI CepeIHHbI OTpe3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

- yMeTb BbIOMpaTh  MOAXOIAIIUH
M3Y4CHHBII  METOA Ul PEIICHHs
3a[a4M, paclo3HaBaThb MaTEMAaTHYECKUE
(akThl M MaTeMAaTUYECKHE MOJEIH B
[TPUPOIHBIX U 00I11eCTBEHHBIX
ABJICHUSAX, B  HMCKYCCTBE; YMCHHE
[IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX]
OTKPBITUM POCCUMCKOM M  MHUPOBO
MaTeMaTUYECKON HAyKH.

- YMeTb OIEPHUPOBATH IOHATUSAMMU:

OlpeleieHne,  aKkCHoMa,  TeopeMma,
CIIEICTBHE, CBOICTBO, MPU3HAK,
TOKa3aTenbCTBO, PaBHOCHITEHBIC
(opMyIHUPOBKH; yYMEHHE
dbopMynupoBaTh oOpatHoe ul
[IPOTHBOIOJIOXKHOE YTBEPKACHHE,

[IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEDEL,
MCIIOJIb30BAaTh METOJ] MaTeMaTH4eCKOH
MHAYKIUY;, TPOBOAMUTH J0Ka3aTelbHBIC
paccyX/IeHUs TpU peHIeHHH 3ajad,
OLICHUBATh JIOTUYECKYIO MPaBUIBLHOCTH
[PacCyXIEHUI;

- YMCTb OncprupoBaTh IIOHATUAMMU.
MHOECTBO, MOJIMHOXECTBO, ONEpaIH]

Ha MHOXCCTBAMU, YMCHHC
HCII0JIB30BAaTh TCOPCTUKO-
MHOKECTBESHHBIN arrmapar JJIA

OMMCAaHUA peaJbHBIX IMPOLECCOB U
SIBICHUN TIpU pEIIeHWH 33a7ad, B TOM
YKClie U3 APYTruX Y4eOHBIX MPEIMETOB;
- YMETh ONEPUPOBATH MOHATUAMU: Tpad,
CBSI3HBINA Tpad, nepeBo, IUKI, rpad HA
[UIOCKOCTH;  YMEHHE  3aJaBaTh W
OTIHCHIBATH rpadbl pa3IUYHBIMHY]
crioco0aMu; HMCTOB30BaTh Tpadbl MpH|
pEIlIeHNH 3a]aY;

- yMeTb CBOOOJHO  ONEPUPOBATH
MOHATUSIMHU: COUYETaHHE, MEepPEeCTaHOBKa,
4HCII0 COYCTaHMH, 4HUCII0
[EepEeCTaHOBOK; ounomM  HproTOHA;
YMEHHE TMPUMEHSITh KOMOHMHATOPHEIE]
(bakThl U pacCcyXIeHUs i PelIeHUs]
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3asay;
-yMETb  ONEpPUPOBATH  IOHATUSAMU:
HaTypaJIbHOE UHUCIO, LEJ0€ 4YHCIIO,
OCTaTOK [0 MOJYJII0, PalMOHAIBHOE

YHCIIO, UppalMoHaIbHOE YHCIIO,
MHOKECTBA  HATypaJIbHbIX,  LIEJbIX,
paloHaIbHbIX, NeCTBUTENBHBIX

YUCEN; YMEHUE MCIOJIb30BaTh IPU3HAKY|
ICIIMMOCTH, HauMEHBIINN o0Imui
enuTeENs W HAUMEHbIIEE — OOlee
KpaTHOEe, anroput™ EBximpa npy|
pelleHnn  3aJay;  3HAKOMCTBO  C
[pa3INYHBIMU MO3ULIMOHHBIMY]
CUCTEMaMHU CUUCIICHUS;

- yMeTb CBOOOJHO  OMNEPUPOBATH
[MOHATUSMH:  CTENEHb C  LEJbIM|
[OKa3aTeleM, KOpPEHb HaTypalbHOW
CTENIEHH, CTENEHb C palMOHAIBHBIM
[10Ka3aTeleM, CTETEHb v
NENCTBUTENBHBIM (BeLIeCTBEHHBIM)
rokasaresiem, Jiorapudm 4ducia, CUHYC,
KOCUHYC W TaHICHC IPOU3BOJIBHOIO)
YUCIIa;

- yYMETb OIEpUPOBATh IOHATUSIMH:
TOXJIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHHH H
HEPABEHCTB, PaBHOCHJIBHOCTD
YPAaBHEHUN, HEPAaBEHCTB U CHUCTEM,

panroHaIbHbIE, UppaIMOHATIBHBIE,
MoKa3aTebHbIE, CTETICHHBIE,
orapuMHUIecKue,

TPUTOHOMETPHUYECKHE YpaBHEHWS,

HEpAaBEHCTBA W  CHUCTEMBI; YMEHUE
pelmath ypaBHEHHS, HEPABEHCTBA U
CHUCTEMBl C TIOMOILIBIO  PA3JIUYHBIX
[PUEMOB; pemarb ypaBHEHHS,
HEPaBEHCTBA M CHCTEMBI C ITAPAMETPOM;
NPUMCEHATh YpaBHEHHS, HEPABEHCTBA,
X CHCTEMBI ISt penieHus
MaTeMaTHYeCKUX 3a7ad H 3agad U3
pa3nuyHBIX ~ o0nacTteil  Hayku WU
[pEaJbHOU KU3HU,

-yMeTh CBOOOHO OTIEpPUPOBATH
[OHSTUSMMU: rpadux byHKIUH,
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oOpatHast  (QyHKIUSA,  KOMIIO3MLUS
(byHKINH, JUHEMHAs byHKIHA,
KBaJgpaTHUHAs (DYHKIUS, CTeleHHas
(GyHKIMS € LeNbIM  TI0Ka3aTeseM,

TPUTOHOMETPHYECKHE byHKIIUY,
oOpaTHbIe TPUTOHOMETPHUUECKUE
byHKIIH, MoKazaTenbHas u

morapudMuueckas (QyHKIIUW, YMCHHE
CTpoUTh rpauKu (QYHKIIHMIA, BBITOTHATH
npeoOpa3oBaHus rpaguKoB HyHKIIMIA;

YMEHUE UCIOJIb30BATh rpaduky]
(GYHKUMH Ui M3yYeHUs MPOIECCOB U]
3aBUCHMOCTEH TPH PEIICHWH 3ajad U3
NpYrux y4eOHBIX MpPEAMETOB U U3
[peasbHOU JKU3HU; BBIpAXaTh
GopMynamMu  3aBHCHMOCTH  MEXKY)|

BCJINYHNHAMMU,

YMEHUE CBOOOTHO OTIEpPUPOBATH
[TOHATUSAMU: YETHOCTD byHkuuy,
[IEpPUOJUYHOCTD ¢byHKIMY,
OrpaHUYCHHOCTD GyHKINH,

MOHOTOHHOCTh (YHKIIMH, 3SKCTPEMYM
(dbyHKIIMH, HAMOOJbIIIEE U HAUMCHbBIIICE
3HaYeHUS (DYHKIUM HAa TPOMEXKYTKE;
YMEHHE  IpPOBOAWTH  HCCIEJOBaHHE
byHKIUY;

YMEHHE MCIOJIb30BaTh CBOMCTBA W
rpadukd  QYHKIMA Ui peLIeHHs
YPaBHEHU, HEpPaBEHCTB M 3a1ad C
apaMeTpamu; n300paxarb HA)
KOOpJMHATHON IIJIOCKOCTH MHOYECTBA
[pEUICHU ypaBHEHWI, HEPABEHCTB U HMX
CUCTEM;

- yMeTb  CBOOOJHO  OIIEPUPOBATH

IIOHATUAMMN: IOCJIICAOBATCIBbHOCTD,
apudmernueckas nporpeccus,
reoMeTpHYecKast nporpeccus,
OCCKOHEYHO yOBIBaroI1as]

reoMeTpUYecKasl TPOTrpeccusi; yMEHHE
3a7aBaTh IOCIICAOBATEIBHOCTH, B TOM|
qHUCIEe C TOMOIIBIO PEKYPPEHTHBIX
opmy;

- yMeTb ONEpUpPOBATh IOHATUSIMHU:
HETPEPHIBHOCTh (DYHKIIMH, ACUMIOTOTH]
rpaduka (yHKIMH, TEpBas U BTOpas
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[IPOM3BOHAS byHKIIIH,
reOMETPUYECKUN U (PU3MUYECKUI CMBICIT
[IPOM3BOIHOM, nepBooOpazHas,
OTIpEeNIeICHHBId ~ MHTETpajl;  YMEHUE
HaXO/INUTh ACHMIITOTBI rpaguka
(byHKLIUY; yMeHue BBIUHCIIATH|
[IPOM3BOJIHBIE CYMMBI, IPOU3BEECHMUS,
YACTHOTO M KOMIIO3MLIMU  (DYHKIHH,
HAXOJUTh YypaBHEHHE KacaTeJbHOW K
rpaduxy GyHKINU;

YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
Ui UCClieOBaHUS  (QYHKIUH,  1id
HAXOXKJCHNUs HaWIy4llero pelIeHus B
[PUKJIAJHBIX, B TOM YHCJE COLUAIBLHO-
HKOHOMHUYECKUX u bu3nueckux|
3ajjayax, JUId ONpPENeNeHUs] CKOPOCTH U
YCKOPEHHUS; HAXOOUTh IUIOWAAA H
00BeMbI (pUTyp ¢ TTOMOIIBIO MHTETpaa;
[IPUBOINUTH TPUMEPHI MaTEMAaTUYECKOTO)
MOJICIIUPOBAHUS c MTOMOIIIBIO
mudGepeHIMaTbHBIX YPAaBHCHHU;

- yMETb ONEpUpPOBaTh IOHATUSAMMU:
KOMIUIEKCHOE ~ YHUCJIO,  COIPSKEHHBIE
KOMIUICKCHBIE ~ 4YHCJIa, MOAYIb U
AQpPryMEHT KOMIUIEKCHOTO 4Hcia, GopMma)
3arucu KOMILIEKCHBIX qucen
(reomeTpuyecKas, TPUTOHOMETPHYECKas]
1 anreOpanveckas); yMeTb IPOU3BOINUTH
apudMeTHIecKue JefcTBUS v
KOMIUICKCHBIMU YHMCJIaMH; PHUBOJAUTH
pUMEPBI UCIOJIb30BAHNUS]
KOMIIJIEKCHBIX YHCEI;

- yMeTb CBOOOJHO  OMNEPUPOBATH
MOHITUSIMH: CpeHee apudMeTuyecKoe,
MenraHa, HauOoJsblllee W HAMMEHBIIIEE
BHAYCHUS, pa3max, JHcIiepeus,
CTaHJapTHOE OTKJIOHEHUE TS
ONUCAHMs YUCIIOBBIX JIaHHBIX; YMEHUE
MCCIIeIOBaTh CTATUCTHUYECKUE IaHHBIE,
B TOM 4YuCI€ C IPHUMEHEHHEM
rpau4ecKUX METOJIOB U AIIEKTPOHHBIX
CpencTB; TpadUUYEeCKH  HCCIEAO0BATH
COBMECTHBIC HAOJIOACHUS C TOMOIIBIO
uarpaMM  pacCeUBAaHMS U JIMHEHWHOMH
perpeccuu;

11



-  YMEThb  HAaXOJHWTb  BEPOSITHOCTH
COOBITHIA c HCIOJIb30BAaHUEM
rpaduuecKux METOOB; TPUMEHSTDH IS
perieHus 3amad GopMysbl CIOXKEHUS U]
YMHOXEHHUSI BEpOSITHOCTEH, (opMymyj
MOJTHOM BEPOSTHOCTH, bopmyny|
bepHyn, kKoMOWMHATOpHBIE (aKTHl M|
(bopMyIbl;  OIEHMBATh  BEPOSITHOCTH
[pEaIbHBIX COOBITHIA; yYMEHHE
OTIepUPOBATh TIOHATUSMU: ClydaliHasi
BEJTMYMHA, pacrnpeneneHue
BEPOSITHOCTEH, MaTEeMaTUYeCKOe
OKHUJaHWe, JMUCIIEPCUS U CTaHAApTHOE
OTKJIOHCHHE  CIy4YallHOM  BEJIMYMHBI,
(GYHKIIMN pacnpeneNeHns U IUIOTHOCTY|
[PAaBHOMEPHOTO,  MOKAa3aTeJbHOTO M|
HOPMAJIbHOTO PACIpPECICHUI; yMEHUE
MCIIOJIb30BaTh  CBOMCTBA  M3YUYEHHBIX]
pactipelleIeHUil Uil pElleHus 3a/aad;
BHAKOMCTBO C TOHATHSIMHU:  3aKOH|
OOJBIINX YMCEN, METO/AbI BHIOOPOYHBIX
MCCIIEIOBAHUM; yMEHHUE TPUBOAUTH
[pUMEpPHI MPOSBIECHUS 3aKOHA OOJIBIINX
yrcesl B MPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSIX

- yMeTh CBOOOJHO  ONEpPUPOBATH
MOHITUSIMH: TOYKA, TIPSIMasi, TUIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JyY, MIOCKHI]
YTOJ1, ABYTPaHHBIM yroJl, TPEXI'PaHHBIN
YToJI, TepeceKaroluecs, napauiebHble
1 CKpEeIIMBAOIINECs psIMbIE,
MapauieTbHOCTD u
MEePIeHIUKYIIPHOCTD MPSIMBIX u
[IOCKOCTEH, yroll MEXIy TMPSMBIMH,
YTOJI MEXIY MPsSMOM M IJIOCKOCTBIO,
YTOJI MEXIY IJIOCKOCTSIMU; YMEHUE
MCIIOJIb30BaTh TMpPU  PELICHUU 3ajaY]
M3ydeHHble  (GaKTbl U TEOPEMBI
[IAHUMETPUHM;  YMEHHE  OLIEHUBATH
pa3Mepbl OOBEKTOB B OKpPYXKarolleM
MUDE; yMEHHE OTIepUPOBATH
MOHSATUSMU: MHOTOIPAHHUK, CEUYCHHE]
MHOTOTPaHHUKA, MPABUIIBbHBIH]
MHOTOTPaHHHUK, TpU3Ma, MHpPaMUJa,
durypa W TIOBEpXHOCTh BpAaIICHUS,
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[WIMHIP,  KOHyc, 1map, cdepa,
pa3BepTKa  TOBEPXHOCTH,  CEUYCHHUS
KOHYyCa U IUJINH/IPA, MapaJJIeIbHBIE OCH
VI OCHOBAHHMIO, CEUEHHE  IIapa,
MIOCKOCTB, Kacaromascs cdepsl,
[UIMHApPA, KOHYCa, YMCHHE CTPOWUTH
CCUeHHEe MHOTOTPAHHUKA, H300pakaTh
MHOTOTPaHHHKH, buryps u
MOBEPXHOCTH BpAILIEHUS, NX CEUCHUS, B
TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX]
CpEICTB; YMEHUE MPHUMEHSTHh CBOWCTBA
FEOMETPUUECKUX duryp,
CaMOCTOSITEITEHO bopMynHupoBaTH
ONpeneNieHusT  u3y4aeMblx  Quryp,
BBI[BUTATh THUIOTE3bl O CBOHCTBAaxX W
NpU3HAKAX T'COMETPUYECKUX  (uryp,
00OCHOBBIBATh HIIM OIPOBEPraTh WUX;
YMEHHE TPOBOJUTH KIIACCU(DUKAIIHIO
buryp 1Mo pa3NIUYHBIM TPU3HAKAM,
BEITIOTHSATH HEOOXOTUMBIC
IOTTOJTHUTEIILHBIE IOCTPOCHUS;

- yMeTb CBOOOJHO ONEPUPOBATH
MOHSATUSMHU: TUIOMIAAb (UTYPBI, 00BEM|
(UTYpBI, BEIMYMHA yTJIa, PACCTOSHUE OTl
TOYKA JIO IJIOCKOCTH, PACCTOSHHE
MEXIY TMPSMBIMH, PACCTOSHUE MEKIY
MIOCKOCTSIMH, TI0MIA b chepsl,
[UIOIa/lb  TIOBEPXHOCTH  MHUPAMHUJIBI,
MpU3MBI, KOHYyca, IWINHAPA, O0BEM
KyOa, MIPSIMOYTOJTHHOTO|
napajuiesienune1a, TUPaMHIbI, TIPU3MBL,
[UIMHApA, KOHYyca, IIapa; YMEHUE
HAXO/IUTh OTHOIICHNE 00BEMOB
NoJO00HBIX (QUTYp;

- yMeThb CBOOOJHO  OMEpPUPOBATH
MOHSITUSIMH: JBIDKCHUE, MapauIeIbHBIN
MEPEHOC, CHMMETpPHSI Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MTOBOPOT,
npeoOpa3oBaHue MOA00UsI, TMOJO0OHBIE
(UTYpBI; yMEHHE pACIIO3HABATh PaBHBIC
1 10J00HBIE (UTYPBI, B TOM YHCIIEC B
pPUpPOJC, HCKYCCTBE, apXUTEKTYpE;
YMEHHE UCTOJIb30BaTh I€OMETPHUYCCKHE
OTHOIICHUSI, HAXOAUTh T€OMETPHUECKUE
BEJIMYMHBI (JUIMHA, YTrOJ, IUIOMIAb,
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00BEM) TIpU pEIIeHUHU 3a/1a4d U3 IPYTHX
YIeOHBIX TIPEIMETOB U U3 PEallbHOM]
PKH3HH;

- yMeThb CBOOOJHO  ONEpPUPOBATH
MOHSATUSMH: TIPSIMOYTOJbHAS CHCTEM|
KOOpJIMHAT, BEKTOD, KOOPIMHATH]
TOYKH, KOOPJIWHATHI BEKTOpPa, CyMMa
BEKTOpPOB, IPOM3BEIICHUE BEKTOpa HA|
YHCIIO, PA3JIOKEHHE BEKTOpa 1Mo 0asucy,
CKAJIIPHOE TPOU3BEIACHUE, BEKTOPHOE]
[IPOU3BEJICHUE, YTOJI MEXIY BEKTOPaMU;
YMEHUE HCIOJIb30BaTh BEKTOPHBIN W
KOOPJMHATHBIA METOJ] JUIsl PEIICHHS]
FEOMETPUUYECKHUX 3a7a4 U 3a7a4 JIPYTux|
VI€OHBIX  MPEIMETOB;  OIEPUPOBATH
MOHATUSIMHU: MaTpuua 2x2 u  3x3,
ONpEICTUTEND MaTpUIlbI,
FEOMETPUUYECKHUI CMBICIT OIPEICTUTENS;
- yMETh MOJIETUPOBATh pealbHbIC
CUTyallMd Ha S3bIKE MaTEeMaTUKH;
COCTABJISITh  BBIPAXKEHUS, YypPaBHECHWS,
HEpaBEHCTBA HM HMX CHCTEMBI  TIO|
YCIIOBHIO 3aJa4H, HCCIIENOBATH|
MOCTPOEHHBIE MOJIENIN C
MCITOJIb30BAaHUEM  arapaTra ajureOphl,
MHTEPIPETUPOBATH MOJTYYSHHBIN
pe3ynbTaT; CTPOUTh MAaTEMAaTUYECKUE]
MOJIENId C TIOMOILBIO T€OMETPUYECKUX]
MOHSATUN U BETUYUH, pELIaTh CBSI3aHHBIC)
C HUMH  TPaKTHYECKHE  3aJa4H;
COCTABJISITh BEPOSITHOCTHYIO MOJICNb M|
WHTEPIPETHUPOBATH MTOJTYYCHHBIN
PE3yNbTaT; peIiaTh NPUKIAIHBIC 3a1a4H|
CpelcTBaMU MaTeMaTUYECKOTO aHaJIN3a,
B TOM YHCIIC COLIMAJILHO-
PKOHOMHYECCKOTO u buznuecKoro)
XapakrTepa;

- YMEHHE BBIOMPATh  IOAXOISIIHH]
METOI JUIS perieHus 3a7a4u;
[MOHMMAaHUE 3HAYMMOCTH MaTEMaTHKU B
M3y4YEeHUHN TIPUPOTHBIX U OOIIECTBEHHBIX]
[IPOLIECCOB M SBJIICHUM;  yMCHUE
[pacrio3HaBaTh  MPOSIBIICHUE  3aKOHOB
MaTeMaTUKd B HUCKYCCTBE, YMEHUE
[PUBOAUTH MPUMEPHl MAaTEeMaTHYECKUX]
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OTKPBITUM POCCUMCKOM M  MHUPOBO
MaTEMaTU4YECKON HayKu

OK 02 Hcnonb30Bathb
COBPEMEHHBIE CPEJICTBA
MOMCKA, aHAJIN3a U
MHTEepIpETaluu
MH(bOpMALNH, U
MH(pOpPMAalOHHbIE
TEeXHOJIOTUH IS
BBITTOJTHEHUS 3a]1a4
MpodecCuoOHATBHON

e TebHOCTH

B o0nacTu EHHOCTH HAYYHOTO
[MO3HAHUS:
-c(hOpMUPOBAHHOCTD
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
Pa3BUTHS 7|
00I11eCTBEHHO
OCHOBAaHHOTO
KYyJIbTYD,
OCO3HAHHIO CBOCTO MecTa B

HayKH
MIPAKTHKH,

JIAaJore]
CMOCOOCTBYIOIIETO,

Ha

[IOJINKYJIETYPHOM MUPE;

COBEPIICHCTBOBAHNUE

SI3BIKOBOM M YHUTATEIbCKOH]
KYJIbTYPBI CpeacTBal
B3aMOJICUCTBUA MEXKTY|

VIFOABbMHA U ITIO3HAHUA MHpPaA,

KakKk

OCO3HaHHE
Hay4YHOU JIeSITEILHOCTH,
TOTOBHOCTH OCyH.I@CTBJIHTI:
MPOECKTHYIO

MCCJICIOBATCIILCKYHO

U

e TENIbHOCTh WHIMBHIYalTbHO
U B TpYIIIIE.
OBnaneHrue yHHUBEPCAIbHBIMU

y‘le6HI)IMI/I IMIO3HAaBaTCIBbHBIMUIIOMOIIBIO

MENCTBUSIMU:
B) paboTa ¢ nHpopmarmei:
- BJIAJICTh HaBBIKAMU

MoJydeHuss UHPoOpMaluu U3
MCTOYHUKOB Ppa3HbIX THUIIOB,
CaMOCTOSITEIILHO

OCYILIECTBIIAATh MOMCK, aHAJIN3,
CUCTEMATH3ALNIO

pPa3IMYHBIX BUAOB H  (HOPMIPOCTPAHCTBE, MIOBOPOT,
[pE/ICTABICHHUS; npeoOpazoBaHue TOA00MS, TMOJOOHBIC
- co3daBaTh  TEKCThl  B{(QUTYpBHI; yMETh PaclO3HABATH PABHBIC U
[pa3IMYHBIX ¢dopmarax cmoso0Hble  (QUrypbl, B TOM YHCIE B
Y4eTOM Ha3HAUYCHUSAPUPOJE, HMCKYCCTBE, apXUTEKTYpE;
mHGOpMaMM W [EJNEBOW[yMETh HCIIOJIB30BATh TEOMETPUUYECKHUE
ayZUTOPHH, BBIOMPAsOTHOLICHHUS], HAXOJUTh T€OMETPUIECCKUE
ONITUMAIBHYIO dopMmyBennUMHBl (IJIMHA, Yrojd, IUIOMIAIb,

HECHHOCTHUHCPABCHCTB,

U[IOHATUSMU: JIBI)KEHUE, MapajielbHbIN
MHTEPIIPETAlNI0 MHQOPMALMHUIEPEHOC, CHMMETPHS Ha MJIOCKOCTU U B

YMETb  OIEpPUPOBaATh
parroHagbHas

IIOHATHAMMU

byHKIHS,

IIOKa3aTCJIbHAsA CTCIICHHA4]

byHKIHS,
dynkuus, norapudgmuyeckas QyHKIUS,
byHKIUH,
oOpaTHbIe (YHKLIUHU; YMEHHE CTPOUTH
|rpa(bI/IKI/I M3Y4YEHHBIX byHKIHH,
MCTIONIB30BaTh T'padUKH NPH H3YyYCHUH|
[POLIECCOB npy|
IpeH_IeHI/II/I 3ama4 M3 APYrHX y4eOHBIX
li§

TPUTOHOMETPUUECKHE

U 3aBHCHMOCTEH,

peaAMEeTOB M 3aJa4 M3 PEAIbHOMH

bopmynamu
3aBUCHMOCTH MEX]y BETMUNHAMU;

PKU3HU, BBIPpAXKATDH

YMETh OINEPUPOBATH MOHITHIMHU:
TOKJIECTBO, TOXKJIECTBEHHOE
peoOpazoBaHue, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH U

PaBHOCHJIBHOCTD
HEPABEHCTB CHUCTEM,

YpaBHEHUH, u

palroHaIbHbIE, UppalOHATIbHBIE,
MoKa3aTesbHbIE, CTETICHHBIE,
irorapupmMuIecKue,
TPUTOHOMETPHUUYECKHE YpaBHEHHUA,
HEpPaBEHCTBA U CUCTEMBI; YMETh PELIaTh)
YPaBHEHUS, HEPAaBEHCTBA M CHUCTEMBI C
Pas3INIHBIX PUEMOB;
pemiath ypaBHEHHs, HEPaBEHCTBA |
CHCTEMBl C TIapaMeTpoM; IPUMEHSATH
YPaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI
I pelIeHus MaTeMaTHYeCKUX 3a/1a4 U
3ajad M3 pa3IMuHBIX 00JacTell HayKH U
[pe€aTbHOU KU3HU,

yMETh  CBOOOJIHO

OTIePHPOBATH
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MMPCACTAaBJICHUA

=

BHU3yaJIA3aLUU;
- OLEHUBATH JOCTOBEPHOCTD,
JIETUTUMHOCTD  MH(OpMAIIHH,
€€ COOTBETCTBUE IIPAaBOBLIM U

MOpaTbHO-ITHUYECKUM HOpMaM;

- HCIONB30BaTh  CPEICTBA
MH()OpMaITMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI B peleHuyl
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX 7l
OpPraHU3allMOHHBIX  3a1ad  C
COOTIOIEHUEM TpeboBaHUH|
DPTrOHOMHUKH, TEXHUKHY|
0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHus,
MPABOBBIX U ATUYECKUX HOPM,
HOpPM MHPOPMALMOHHOM]
0€30IMacHOCTH;

- BJIAJICTh HaBBIKAMU
pacrio3HaBaHWs W 3AIUTHI
nHpopManuu,
nH(OpMaITMOHHOM

0€30ITaCHOCTH JINYHOCTHU

00BbEeM) TIPU PELICHUU 3a]1a4 U3 JIPYTHX|
y4E€OHBIX TPEIMETOB U M3 PEATbHOU
PKU3HU

OK 03 ITnanupoBaTs u
pean30BBIBATH
COOCTBEHHOE
Mpo¢eCCHOHATBHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYTO
NesTeTbHOCTD B
rmpodeccnoHanbHOM
cdepe, UCTIOTB30BaTh
BHAHUS 110 (MHAHCOBOM
PaMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CUTYaIHsIX

B obnactu JTyXOBHOA
HPaBCTBEHHOTO BOCITUTAHMS:

-- c(hOpMHUPOBAHHOCTH|
HPaBCTBEHHOTO CO3HAHUA,
ATHYECKOTO MOBEICHIS,

-  CIOCOOHOCTH  OIIEHUBATH)
CUTyallHl0 ¥  NPUHHUMATH
OCO3HAHHBIE pelIcHHUS,

OpPUECHTHUPYSICh Ha MOPAJIbHO-

HPAaBCTBCHHELIC HOPMBI H
[IEHHOCTH;
- OCO3HAHME JIMYHOTO BKJIaJa B
[MOCTPOCHUE YCTOMYMBOTO
Oynyuiero;

- OTBETCTBEHHOE OTHOIICHHUE K|
CBOMM pOAUTENSIM U (WJIH)

IpyriM
CO3JaHUIKO CEMbU HaA OCHOBEC

YJICHaAM CEMbU,

- YMCTb OncprupoBaTh IIOHATUAMMU.
[palliOHAaJIBHEIE, UppanuOHaIbHbIE,
ITOKa3aTCJIBHBIC, CTCIICHHBIC,
lorapuMHUIecKue,
TPUTOHOMETPHUYECKUE  YpaBHEHHUS H
HEPaBEHCTBA, NX CHCTEMBI;

- yMETh OIEpPUPOBATH IOHATHUSIMHU:
MHOTOTPaHHUIK, CeueHHe

MHOTOTpaHHHKA, Ky0, mapaienenumnes,
durypa

IAH]IP,
KOHyC, map, cdepa, ceueHus (UTYpH]
BpAIlICHUS, IUIOCKOCTh, Kacarolascsy
cephl, IMWIMHApPA, KOHYCA, IJIONIA[TH
MOBEPXHOCTH  MUPAMUMABI,  TPU3MBI,

pu3Ma,  [UPAMHUIA, 51

[MOBEPXHOCTb  BPALLECHHUS,

KOHyca, IWINHIPA, IUIOMAAb CQepsl,

00BEM KyOa, IPSIMOYTOJIBHOTO

rapajjicjicnuicaa, mupaMuabl, IIPU3MBI,

OCO3HAaHHOI'O

NPUHATHALMIMHDA,
[ICHHOCTEH CEeMEHHON >KU3HU };II/I306pa}KaTB

KOHyca, IIapa; YMEHUE

MHOI'OI'paHHUKHA 4|

16



HapoaoB Poccuu;

PCTYJIATUBHBIMUA I[eﬁCTBHHMHZ
a) cCaMOOPTaHHU3aIINS:

OCYIIIECTBIISITh
M03HABATEIBHYIO

e TEIbHOCTD, BBISIBIISITh
MPOOJIEMBI, CTaBUTH u

dbopMynupoBaTh COOCTBEHHBIC
Bagauyd B
IEATENNbHOCTH M KM3HEHHBIX
CUTYaITUX;

- CaMOCTOSITEIBLHO COCTABJIATH|
MJ1aH pEIIeHUsT MPOOJIEMBI C
YI€TOM MMEIOIIUXCS PEeCypCOB,
COOCTBEHHBIX BO3MOJKHOCTEH |
[PEAIIOYTEHU;

JaBaThb OLICHKY HOBBIM|
CUTYaIHsIM;

CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO U TIPOSIBIICHUIO|
[IMPOKON DPYIUIMH B Pa3HBIX|

001acTIX 3HAHWM, IOCTOSHHO|

[MOBBIIATH CBOU
0Opa3oBaTeNbHbII u
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MICIIOJIb30BaTh MIPUEMB]
pedaexcun TUTS OLICHKH
CUTyalliu, BBIOOpAa BEPHOTO
peleHus;

YMCTh OLCHUBATHL PUCKU U]
CBOCBPCMCHHO IMPUHHUMATh
PCHICHUS IO UX CHUIKCHUIO,

B) SMOLIMOHAIBHBIN HHTEIICKT,
[peanonararomyi
c(hOpMUPOBAHHOCTH:
BHYTPEHHEI MOTHBAIIUH,
BKJTIOYAIONIEH CTPEMIICHUE K
IIOCTIDKEHUIO LEIU U YCIEXY,
OIITUMHN3M, HWHHUIIMATUBHOCTD,
YMCHUC HGﬁCTBOBaTB, ncexoad

113 CBOMX BO3MOXKHOCTEH;

OBnaneHne yHUBEPCAIbHBIMUMHCTPYMEHTOB

CaMOCTOATCIIbHOPAaCIIO3HaBaTh

COOTBCTCTBHU C Tp&l[HLIHHMVIlHOBGpXHOCTI/I BpallCcHUs, X CCUCHUA OT)

PYKM, C  TIOMOIIBIO  YEPTEXKHBIX]
u 3JIEKTPOHHBIX]
CPEICTB; YMETh pacrno3HaBaTh
CUMMETPUIO B TIPOCTPAHCTBE; YMETh
MIPaBUJIbHBIC

MHOTOTPAHHUKH;
- yYMETb OIEPUPOBATh IOHATUSIMM:
[PSIMOYTOJIbHAsE CHCTEMA KOOpPJMHAT,
KOOpJMHATBI TOYKH, BEKTOP,
KOOpAMHATBl ~ BEKTOpAa,  CKAJIIPHOE

00pa30BaTENILHOMIPON3BEACHUE, YTOJI MEXK/y BEKTOPAMHU,

cymMMma
BEKTOpa

MTOMOIIIBIO
KOOPIMHATHI

BEKTOPOB,
HA  YHCIIO;
W3YYCHHBIX

CepeTUHBI

MIPOU3BE/ICHUC

HAXOIUTb

opmy
OTpe3Ka,
pPacCTOAHUC MCKY ABYMS TOUKAMU
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- SMIATHHU, BKJIFOYArOIIe
CIIOCOOHOCTD IIOHUMATH|
PMOLIMOHAILHOE COCTOSIHUE]

IPYIUX, Y4YUTBIBATbH €ro IIpy

OCYIIIECTBICHUH
KOMMYHHKAI[HH, CIOCOOHOCTH)
K COYYBCTBHIO u
COTIEPEKMBAHHUIO,

- COIIUAJIBbHBIX HAaBBIKOB,
BKJIFOYATOIIHX CIIOCOOHOCTE
BBICTpaI/IBaTB OTHOIIICHUA Ci

IPYTUMH JTIOJIbMU, 3a00TUTHCH,
MPOSIBIISITH UHTEpEC
paspemnarh KOHMOIUKTHI

)51

OK 04 3ddexTuBHO
B3alMOJIEVICTBOBATH U
paboTaTh B KOJUICKTUBE
1 KOMaH/1e

JCATCIIBHOCTH,

KOMMYHHKATHBHBIMH
MENCTBUSIMU:
0) COBMECTHAs JICSITCIIbHOCTD:

INOHUMATh MW HCIOJIB30BaTHh|

WHINBUIYaIbHON paboOTHI;

- IPUHUMATH 1I€JTd COBMECTHOM|
ITesITEILHOCTH,
OpraHU30BbIBaTh
KOOPJAWHUPOBATH ACHCTBUS I10

y
€€ JIOCTUIKCHUIO: COCTaBJIATH
[71aH JEWCTBUM, PacIperessaTh
c MHEHUN

posn y4eTOM

Y4aCTHUKOB 00CyXIaTh
pPE3yJIbTaThI COBMECTHOI]]
PaboTHI;

KOOPJIUHUPOBATh

BBIMOJHATH pabOTy B YCIOBUSX

u
peabHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO
B3aUMOICHCTBUS;

OCYHICCTBJIATL IMMO3UTHUBHOC

TOTOBHOCTh K CaMOpa3BUTHIO,- YMETh OIEPUPOBATh IOHATUSAMM:
CaMOCTOATEIIbHOCTU WCIIy4alHbIi  ONBIT W CIIy4aillHOE
CaMOOIIPEICIICHUIO; COOBITHE, BEPOSITHOCTb  CIy4ailHOTO|
-OBJIaJICHHE HAaBBIKAMU Y4€OHO-|COOBITHS; YMETh BBIUNCIIATH
MICCIIEI0BATENIBCKOM, BEPOATHOCTD C HCII0JIb30BaHUEM|
MPOCKTHOM W  CONMAJbHOUIpadUUeCKMX  METOAOB;, IPHUMEHSTH

OBnazeHre YHUBEPCATbHBIMUBEPOSITHOCTEH, KOMOUHATOPHBIE (aKThI

[peuMyIIecTBa KOMAaHIHOW HIPUMEPHI TPOSIBICHUS 3aKOHA OOJIBIINX]

(bopMyINbl  CIOXKEHUST U YMHOMKEHUS

u  (popmyIbl
OIICHUBATh

IPU  pELICHUH 3a/ad;
BEPOATHOCTH  PEAJIbHBIX
COOBITHII; 3HAKOMCTBO CO CIIy4aifHBIMU|
BEIMYMHAMU;  YMEHUE  IPUBOJIUTH
qriced B MPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX;
YMETb
[OHATHSAMM:

¢BOOOIHO
CTENEHD

OTIepUPOBATH
C  LEeNbIM
HaTypaJlbHOH

IIOKa3aTcCJICM, KOpPCHb

CTCIICHU, CTCICHb C pallMOHAJIbHbIM]

I1OKa3aTCJICM, CTCIICHDb C

NIEHCTBUTEIILHBIM (BeLIeCTBEHHBIM)
nokaszareseM, JiorapudM 4ucia, CUHYC,
KOCUHYC W TaHICHC IPOHU3BOJIBHOIO)

uuCIa,;

CTPATCTUYCCKOC IIOBCACHHUE B

- yMeTb CBOOOJHO  ONEPUPOBATH
MOHSATUSIMU: rpaduk byHKIHH,
oOpatHast  (QyHKIUS,  KOMIIO3MILIUS
(byHKIHH, JUHEMHAs byHKIHA,
KBaJgpaTHUHAs (DYHKIUS, CTeleHHas
(GyHKIMS € LeNbIM  TI0Ka3aTeseM,
TPUTOHOMETPHUYECKHE byHKIHH,
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Pa3IMIHBIX CUTyalusIxX,
[TPOSBJIATH TBOPYECCTBO H
BOOOpaKeHUE, OBITH
MHUIIMAaTUBHBIM.

PETYISTHBHBIMH JEHCTBUSIMHU:
) MpUHATHE Ce0s W JAPYTHX
ITI0IEN :

- [pPUHUMATh MOTHBBl U
AQPTryMEHTHI IpYIUX JIOACH IIp
AHAIN3e pe3yibTaToB
N1eATEIbHOCTH;

MpHU3HABaTh CBOE MPaBoO U
[paBO  JIPYyTHX JIIOJEH
OIINOKH;

pa3BUBaThH

Ha

CIIOCOOHOCTH|

[MOHUMAaTb MHUP C NO3UIHUH]

NIPyroro 4ejioBeKa

OBnazieHue YHUBEpPCATbHBIMHUIPEOOpa3oBaHus rpadukoB (PyHKITHI;

0OpaTHbIC TPUTOHOMETPHUUYECKHE
byHKIMN, IIOKa3aTeiabHast y
iorapugmuueckas  QyHKUUH; YMETh

CTpOoUTh rpauKu (QYHKIIHIA, BBITOIHATH
- yMETh rpadguku
(GYHKOMIA U1 W3ydeHUs MPOILECCOB U]
3aBUCHMOCTEH TPH PEIICHWH 3ajad U3

HCIIOJIb30BaTh

NMpyrux y4eOHBIX TPEIMETOB U U3
€ajbHON JKU3HU; BBIpaXaTb
(dopMynaMu  3aBUCUMOCTH  MEXIY|
BEIIMYMHAMU;

- CBOOOJHO OIEpUPOBaTh MOHATHUSIMHU:
YETHOCTh (YHKIUH, TEPUOIUIHOCTH
(GYHKIIMA, OTPaAaHUYCHHOCTH (YHKIIHH,
MOHOTOHHOCTh ~ (DYHKITHH, JKCTPEMYM|
¢yHkunu, HauOoJbIlee M HaUMEHbBIIEE
BHauCHUS (PYHKIHH Ha MPOMEKYTKE,
YMETh

byHKIUY;
YMETh HCIIOJIb30BaTh CBOMCTBAa W
rpa¢ukn  QYHKOHH  JUIsT  pelIeHUS]
YPaBHEHHIA, HEPAaBEHCTB W 3a4ady C
rmapamMeTpamu; n300paxkaTh
KOOPJAWHATHON TUIOCKOCTH MHOXECTBA

MMPpOBOIHUTD HCCICIOBAaHUC

Ha

[PELICHUI ypaBHEHUM, HEPABEHCTB U UX
CUCTEM

OK 05 OcyiiecTBasTh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIIAIO Ha
FOCYJ1apCTBEHHOM
s13p1Ke Pocchiickoi
Denepanun ¢ y4eToM
0coOeHHOCTEH
COILIMAILHOTO 1
KYJIbTYPHOT'O
KOHTEKCTa

B
BOCIIUTAHHUS:

0o0JlacTd  3CTETUYECKOIO

- ACTETUYECKOE OTHOIICHHE K
MUPY, BKJITIOYasi 3CTETUKY ObITa,
HAyYHOTO W TEXHUYECKOIO
TBOpYECTBA, CIOPTA, Tpyaa U
0OI1IECTBEHHBIX OTHOIICHUI;

- CIIOCOOHOCTh BOCIIPHHHUMATh
pa3InYHbIC BHIbI HCKYCCTBA,
TPaJUIIAN U TBOPYECTBO CBOETO
U JIPYTMX HApOJOB, OIIYIIATh
PMOIIMOHAIBHOE BO3JEHCTBUE
HCKYCCTBA,

- YO©XKICHHOCTh B 3HAYUMOCTH
UIS  IMYHOCTH W OOIIecTBa
OTEYECTBEHHOTO ¥ MHPOBOTO)

MCKYCCTBaA, OTHHYCCKHX

YMCTb OncprupoBaTh IIOHATUAMMU.
cpenHee apuMETHUECKOE, MEIuaHa,
HarOoJIbIlIee ¥ HaUMEHbIIIEE 3HAYCHHS,
pa3mMax,  JWCHEepCHs,  CTaHAapTHOE
OTKJIOHCHHE Habopa;

YMEHUE H3BJIEKATh, UHTEPIPETUPOBATH

YHUCIIOBOT'O

MH(OpMaLHIO,
TabnauIax, Ha auarpaMmax, rpapukax,

[IPEACTABICHHYIO B

OTpaXXarollyld0  CBOMCTBA
MPOIIECCOB W SIBJICHWUW; TPEACTABIISITH
MH(QOpMAIMIO C TOMONIBI0 TaOIUIl W]
TuarpaMm; HCCIIEN0BATH)
CTaTUCTUYECKUE JAHHBIE, B TOM YHCIIE C

peanbHbIX

pUMEHEHUEM TpapUuecKuX METOJOB U
DIIEKTPOHHBIX CPEJICTB;

KyIbTYPHBIX  TpaJuUud U

- yYMEThb OIEpPUPOBaTh IOHATUSIMHU:
TOUKA, npsimasi, MIJIOCKOCTB,
[POCTPAHCTBO,  JABYIPaHHBIM  yrodi,
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HapOJHOI'0 TBOPUYECTBA;
- TOTOBHOCTb K
CAMOBBIPDQKEHUIO B  pa3HBIX]

BUJIaX HCKYCCTBA, CTPCMIJICHHUC
[POSIBIISITH KayecTBa)
TBOPYECKOM JIMYHOCTH;

OBnaneHrue yHHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMHU
ITCHCTBUSIMU

a) oOIIeHue:

- OCYIIECTBIISATH
KOMMYHUKAIUU BO BCEX

chepax KU3HU;

- pacro3HaBaTh HEBepOaJbHBIC
CpeAcTBa OOIICHUS, MOHHMATH
3HAYCHHE COLMAIBHBIX 3HAKOB,
pacro3HaBaTh  MPEAIOCHUIKH

KOH(QJIMKTHBIX ~ CUTyallMid ||

CMSTr4aTh KOH(IUKTBL;
pa3BEpHYTO
M3J1araTh CBOIO TOYKY 3PCHHUS C

)48 JIOTUYHO|

CKPELIUBAIOIINECS IIpsIMBIE,
[apaJuIeJIbHOCTh 151
[IEPICHIUKYIISIPHOCTD IIPSAAMBIX y

[JIOCKOCTEM, yrosl MEX1y MpsSMBbIMH,
YTOJI MEXIy MNpPsSMOM M IJIOCKOCTBIO,
YTOJ MEXKIY IJIOCKOCTSIMH, PACCTOSIHUE]
OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE]
MEXIy MPSAMBIMH, PACCTOSHHUE MEKIY]
[JI0CKOCTSIMU;

- YMEThb HCIOJb30BaTh IPU pELICHUMY|
3ajad M3ydyeHHbIE (DaKThl M TEOpPEMBbI
OLICHMBATH

[JIJaHUMETPUH;  YMEHHE

pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA

OK 06
rpak JaHCKO-

[TposBIIATH

MAaTPUOTUIECKYIO
[MO3HUIIUIO,
ITEMOHCTPHPOBATH
OCO3HAHHOE IMOBEIECHUE
Ha OCHOBE
TpaUITHOHHBIX
00IIEUEI0BEYUECKUX
IICHHOCTEH,

C

B
qHCIIe y4eTOM
rapMOHU3allUA
MCKHAITMOHAJIBbHBIX n
MEXPEIIUTHO3HBIX
OTHOIIICHHUH,
MMPUMEHATh CTaHIAPTHI
QHTUKOPPYIIIHOHHOTO

ITOBCACHUA

TOMHAIMOHAIbHO-KYJIbTYPHBIX

TpajuLui, ¢dopmupoBaHue]
CHCTEMBI 3HAYMMBbIX
[ICHHOCTHO-CMBICJIOBBIX

YCTaHOBOK,
AHTUKOPPYINLIHOHHOTIO
MHUPOBO33PEHUS,
[IPABOCO3HAHUS,
DKOJIOTUYECKOU KYJIBbTYpHI,

CTPOUTDL KU3HCHHBIC ITJIAHBI;
B
BOCIITUTAHUA:

qacTu rpaxaaHCKOrQ

MCIIOJIb30BAHUEM  A3BIKOBBIX

CPEICTB

- 0CO3HaHHE OOYyYalOIUMUCSI- YMETb OINEPUPOBATh IOHATHIMMU:
[POCCUICKOM IPAKIAHCKOUIPSAMOYTOJIbHASL CUCTEMa KOOpIUHAT,
MICHTUYHOCTH; KOOpJMHATBI TOYKH, BEKTOD,
- LIeJICHAIPABIEHHOE PA3BUTUEKOOPAMHATHI  BEKTOpPA,  CKAIAPHOE
BHYTPCHHEN MO3ULIMUIIPOU3BEICHUE, YTOJl MEKY BEKTOpPaMH,
ITMYHOCTH Ha OCHOBE AYXOBHO-CyMMa BEKTOPOB, IIPOU3BEICHUE
HPABCTBEHHBIX LIEHHOCTEHBEKTOpPa HA YHCJIO; HAXOOUTh ¢
HapOJ0B PoccuiickoifioMonipro W3YYEHHBIX bopmy
Denepanyy, HCTOPUYECKUX HKOOPAUHATHI CepeIUHBI OTpe3Ka,

CIIOCOOHOCTU CTaBHUTh ocin “MaTeMaTUUYCCKOM HAayKH.

[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

-YMETh BEIOHpATH MOJIXOISIINH

M3YyYEHHBI  MeTon Uil pelleHHUs]
3ajaud, paclio3HaBaTh MATEMATHUUECKUE]
(bakThl W MaTeMaTH4YeCKHEe MOJEIH B
[TPUPOTHBIX 00IIECTBEHHBIX
SIBIICHUSX, UCKYCCTBE;  yYMEHHUE

[IPUBOJUTE IMPUMEPBI MAaTEMaTHYCCKUX

n
B

OTKPBITUM POCCUMCKOM M  MHPOBO

- yYMETb OIEpPUPOBATh IOHATUSAMM:
CIIy4yalHBII  ONBIT M  CIy4aulHOE
COOBITHE, BEPOSITHOCTh  CIIy4ailHOIo|
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- OCO3HAHUE CBOMX|
KOHCTUTYLIMOHHBIX npaB Hj
00s13aHHOCTEH, yBa)KEHHE
3aKOHA ¥ MTPABOMOPSIKA;

- TPHHATHE TPATUIMOHHBIX
HAIOHAIBHBIX,
00IIIeYeITOBEUECKHUX
F'YMaHHACTHYCCKUX ul

JICMOKPATUICCKHUX HGHHOCTGI\/'I;

TOTOBHOCTL IPOTHUBOCTOATH

1/1C0JI0T N IKCTpPEMU3MA,
HallMOHaNU3Ma, KceHohoouwu,
IIMCKPUMHHALIAH 10|
COLIMAIBHBIM,  PEITUTHO3HBIM,
PacoBBIM, HalOHAJBbHBIM|
[pH3HAKAM;

- T'OTOBHOCTDH BECTH

COBMCCTHYIO [JICATCIIBHOCTH B
MHTCpCCax rpaxaaHCKOrQ

oOmiecTBa, y4acTBOBaTb B
CaMOyITIpaBIICHUH

00111600pa30BaTEIHLHOM
OpTaHu3aIH TETCKO-
FOHOIIIECKUX OpPTaHU3aIUsIX;

- YMCHHUC BSaHMOHeﬁCTBOBaTB C

B

n

CONUAJIBHBIMHA HMHCTUTYTAMU B
COOTBETCTBUH C UX PYHKUUAMHY]
1 HA3HAYCHUEM
- TOTOBHOCTb K I'YMaHWUTApHOMH
151 BOJIOHTEPCKOM
eI TEIbHOCTH;

MaTPUOTHYECKOIO BOCTIUTAHUSA:
c(hOpMHUPOBAHHOCTH

[POCCUICKON IPaKIaHCKOH

MICHTUYHOCTH, HanI/IOTI/I3Ma,
YBaXXEHUS K CBOEMY Hapomy,
‘-IyBCTBa OTBECTCTBCHHOCTH
nepen PonuHoil, ropmoctu 34
CBOM Kpaii, cBot0 PosnHy, CBO
SI3BIK U KYJBTYPY, MPOILIOE U
HacTOsIIee
MHOTOHAIIMOHAJIbHOI'O HapO;[a
Poccuu;

LIECHHOCTHOE OTHOLIEHUE K
FOCYIapCTBEHHBIM CHMBOJIAM,

CO6BITI/I}I; YMCThb BBIYUCIIATH
BCPOATHOCTH C HUCITIOJIB30BAHUECM]
rpadUUYecKuXx  METOJOB; IPUMEHSTH
(bOpMyIIBI  CTIOKEHUST W YMHOXKEHHUs]
BEPOSITHOCTEH, KOMOMHATOPHBIEC (PaKTh]
U (QOpMyNIBI TIpH pEIICHUH 3ajad;
OLICHUBATh  BEPOSITHOCTH  PEaTbHBIX

COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU|

BEIMUMHAMU;  YMEHUE  NPUBOIUTH
[PUMEPHI MTPOSIBIICHUS 3aKOHA OOJIBIITNX
YHCeNl B MPUPOTHBIX U OOIIECTBCHHBIX]

SIBJICHUAX
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MCTOPUYECKOMY U TPUPOJTHOMY]
HACJICIUIO, MMaMSITHHKaM,
TpaguuusaM HapoaoB Poccuwu,
nocTkeHusIM Poccun B Hayke,
MCKYCCTBE, CIopTe,
TEXHOJIOTHUSX U TPYIE;

uneiHas  yOeXIEeHHOCTb,

FOTOBHOCTb K CIIYXKCHUIO W

OrcuecTBa,
3a

BaluTe
OTBETCTBEHHOCTh ero
Cyas0y;
OCBOCHHBIE  OOYyYarOIIHUMUCH
MEKIIPEIMETHbIE TOHATHS U]
YHUBEpCAIbHBIC y4eOHBIE]
neiicTBus (perynsTUBHBIE,
[103HABATENbHBIE,
KOMMYHHUKaTHUBHBIE);

CIIOCOOHOCTD

nX|
HICITOIb30BAHUS B
MO3HABATECILHONM U COIIMAIbHOM|
MpaKTHKE, TOTOBHOCTH K
CaMOCTOATEIIbHOMY
MJIAHUPOBAHUIO
OCYILIECTBICHUIO

JCATCIIBHOCTH,

7
y4eOHOH
OpraHM3aLIH
y4eOHOTO COTpYIHHYECTBA C
Me1arornyecKuMu
pPaOOTHUKAMHU U CBEPCTHUKAMH,
K Y4acTHIO
VHIUBUyJIbHOM
00pa30BaTENLHON TPACKTOPHH;

B IOCTPOCHUY

OBJIa[ICHIE HaBBLIKaMH|
yaeOHO-MCCIIeI0BATEIbCKOM,
COLIMaILHON

[MPOEKTHOW U

JCATCIIbHOCTHU

OK 07 CogxeiicTBOBaTh

COXPAHEHHUIO
OKpYy>Karolen

CpeIbl,

pecypcocOepexeHuto,

MPUMEHATHh 3HAaHUS 00

M3MCHCHUU
ITPUHITHUIIBI
OEepeKITNBOTO
[IPOU3BOJICTBA,

b pexTUBHO

KJIMMaTa,

HC INPHUHUMATDb I[GﬁCTBPIH,
[IPUHOCSIIHE Bpen
OKpYXKarlollei cpee;

yMETb  IPOTHO3HPOBATH

HeOIaronpusiTHhIC

ODKOJOTHUYCCKUC MMOCJICACTBUA

[PEAIPUHUMAEMBIX JEHCTBUH,
[MPEI0TBPALIATh HX;

pacLIMpUTh OIIBIT

MOHSTUSIMU:
byHKIMS,

YMETh
GyHKIMS,  HEmpepbIBHAS
MIPOM3BOTHAS, nepBooOpasHas,
OTIpENEICHHBId  WHTETrpar; YMETH|
HAXOJUTh TIPOU3BOHBIC 3JIEMEHTAPHBIX

byHKIHH,
MaTepHabl;

OIIepUpOBAThH

UCIIONB3Ysl  CIIPABOYHBIC

UCCIIEI0BATh B
NpOCTEHIIMX —ciy4dasix (QYyHKIUH HA

MOHOTOHHOCTBh, HAXOJUTH HAUOOJIBIIINE

JCATCIIBHOCTH 9KOJIOTHYECKON

1 HAaUMEHbIIME 3HAuYeHUs (YHKIIHIA;
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NICHICTBOBATH
YpE3BBIYANHBIX
CUTYyaLUsAX

o)

HaIpaBJICHHOCTH;
- pa3pabarbIBaTh
aHan3a UMEIOIUXC
MaTepHalIbHBIX u
HEMaTepHUaIbHBIX PECYPCOB;

- OCYILIECTBIISATH)
LeJICHAIPaBIEHHBIN MIOUCK
[epeHoca CpescTB U Croco0oB
IECTBUSA B

MpodhecCHOHATLHYIO CPey;

IIJTaHMCIIOJIBb30BaHUECM
PCIICHUSA HpOGHGMBI C YYCTOMMATCMATUYCCKOI'0 aHalin3a, MPHUMCHATH

CTpOUTH TpauKH MHOTOWIEHOB (|

armnapara

MPOM3BOTHYIO TIPH PEIICHUH 3a7ad Ha
pemarhb MPAKTHKO-
3a/1auu HA

ITBUKCHHE;
OpUEHTUPOBAHHBIE
HauOOJIbIIME U HAUMEHBLINE 3HAYCHMUS,
Ha HaxoXJEHUE TIyTH, CKOPOCTH H
YCKOPEHUS;
- yMeTh MOHSTUSIMU:

NIBIDKEHUE B IPOCTPAHCTBE, MOJIO0OHBIC

OIIepUpOBAThH

- YMCTb NICPCHOCUTL 3HAHUA B

M03HABATEIBHYIO 171
MPAKTUYECKYIO obnacty
PKI3HEICATEIIbHOCTH;

- Ipeyaratb HOBBIE NPOEKTHI,
HOBH3HBI, OPUTMHAIBHOCTH,
[MPAaKTUYECKOW 3HAYMMOCTH;

- J1aBaTh  OLIEHKY
CUTYyaLUsM,
KOPPEKTUBBI B JIESITEIIBHOCTD,
OLICHUBATh

PE3yJIbTATOB LIETIAM

BHOCHTD

COOTBETCTBHC

OLICHUBAaTh HACHU C IIO3UIHNHUBCINYNHBI

HOBBIMMCECTO/IbI

(burypsl B IPOCTPAHCTBE; UCIIOJIL30BATH

OTHONIEHUE TTIONIAJeH MOBEPXHOCTEN U

00beMOB  TONOOHBIX  uryp  mpH|

pEIlIeHNH 3a]aY;

- YMETb BBIYUCISITH T'€OMETPUUYECKUE

yrod,
IIOBEPXHOCTH),

(nnuna, II0IIAAb,
00BEM,

UCIIONB3Yysl HM3y4YeHHble (OpMynbl U

iomanb
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2. CTPYKTYPA U COJAEP)KAHUE YYEFHOM JUCIUILINHBI
I1/1.01 MATEMATHKA

2.1. O0bem yueOHO# TUCUMILUIMHBI U BHAbI y4e0OHOI padoThl

Bup yuyeOHoii padoThI

O0beM
4acoB

MakcumajibHast ydyeOHasi Harpy3Ka (Bcero)

270

Oo0s13aTesibHAsI Ay IUTOPHAs YyueOHAasi HArpy3Ka (Bcero)

222

B TOM 4HUCJIC:.

nabopaTopHble pabOTHI (eciu npedycmompeno)

MPAKTUYECKUE 3aHATHUS (eciu npedyCcMOmpeHo)

112

KOHTPOJIbHBIE PaOOTHI (eciu npedycmMompeHro)

KypcoBasi paboTa (IPOEKT) (eciu npedycmMompeHo)

CamocrosiTesibHasi padoTa 00y4aruerocsi (Bcero)

48

IIpomexxyTouyHasi arrecranus B gopme

IK3aMCH

2.2. TemMaTuyecKuii UIaH U coJePKAHNE TUCHMILIUHBI

HaumeHoBaHue pa3ieioB
U TeM

Conep:xanue yueOHOro MaTepuasa
(ocHOBHOe 1 NIPodecCHOHATBHO-
OpPHMEHTHPOBAHHOE), JIA00PATOPHbBIE U
NpaKkTHYeCKUe 3aHATHUS, TPUKJIATHOI
MOIYJIb (IPH HAJTHYUH)

O0BLeM
4acoB

YpoBenb
OCBOEHHA

1

2

OcHoBHOe cogepkaHue

Pazgen 1.

Kypca
OCHOBHOM IIKOJIBI

IloBTOpPEHME
MaTeMaTHKHU

Tema 1.1
Lenn U 3a7a4u
MAaTEMAaTUKU HpI/I

OCBOCHHWU CIICIHUAJIBHOCTHU

CopneprkaHue yueOHOTO MaTepraa

ba3oBble 3HaHHMA W yMEHUs IO
MaTeMaTHKe B NMpo(eccHoHaIbHON U B

HOBCGHHGBHOﬁ ACATCIIBHOCTH.

KoMOuHMpoBaHHOE 3aHITHE

Tema 1.2
Yucna W BBIYHUCIEHUS.
Bripaxxenus u

npeoOpa3oBaHUs

Copneprkanue yueOHOTO MaTepuraa

JleficTBus HaJa TOJIOXKHUTEIBHBIMH U
OTPHUIIATEITbHBIMU YHCIIaMH,
OOBIKHOBEHHBIMH M JCCATHYHBIMH
IpOOSIMHU.

JleiicTBust co creneHsAMH, (HOPMYJIbI

COKPALICHHOI'0 YMHOKCHH .

KoMOuHHUpOBaHHOE 3aHATHE

Tema 1.3.

IIpodeccnonanbHo-
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['eomeTpus Ha MIOCKOCTH

OpPMEHTHPOBAHHOE
(conep:xkaHue NPUKJIATHOTO MOLYJI5)

colep:KaHue

Buas! muiockux ¢uryp u Ux miomuias. 2
[TpakTHKO-OpHEHTUPOBAHHbBIE 3aJa4d B
Kypce TeOMEeTPHUH Ha IIOCKOCTH
[IpakTuueckoe 3aHsTHE

Tema 1.4 Cogepxanue yaeOHOTO MaTepuala

IIponienTHeie BeuucaeHus | [IpocTble TPONEHTHI, pa3Hble CHOCOOBI
uXx BblYMciIeHUs. C0XKHbBIE IPOLEHTBI 2
[IpakTrueckoe 3aHsTHE

Tema 1.5 Coneprkanne yaeOHOT0O MaTepuaa

VYpaBHenus v HepaBeHCTBa | JluHelHble,  KBajapaTHble,  JPOOHO-
JMHENHbIE YPaBHEHUS U HEPABEHCTBA 2
[IpakTrueckoe 3aHsATHE

Tema 1.6 Coneprkanue yaeOHOTo MaTepuasa

Cucrempl ypaBHeHMM H | CrlocOOBI pEIICHUS CHCTEM JIMHEHHBIX

HEPABEHCTB ypaBHeHui. [lonsatus: marpuna 2x2 u 2
3x3, ompenenuTens MaTpulbl. Meroa
laycca. Cucremsl HEJTMHENHBIX
ypaBHeHUH. CHCTEMBI HEPABEHCTB
KoMOuHHUpOBaHHOE 3aHATHE

Tema 1.7 Coneprkanue yaeOHOT0o MaTepuaa

Bxo1HOM KOHTPOJIb Boruucnenus u npeoOpa3oBaHuUs.
VYpaBHeHus: U HepaBeHCTBa. ['eomeTpust 2
Ha IIOCKOCTH
KonTtponbHas pabora

Pasnen 2 Ilpsimbie u 20

IUIOCKOCTH B

NPOCTPAHCTBeE

Tema 2.1. Coneprkanue yaeOHOT0o MaTepuaa

OcHoBHBIE nousaTus | [Ipeqmer crepeomerpun. OCHOBHBIE

CTEpPEOMETPHH. NOHATHUS (TOYKa, MpsiMasi, IUIOCKOCTb, 2

Pacnionoxenue npsAMBIX M | IPOCTpaHCTBO). (OCHOBHBIE aKCHOMBI

IJI0CKOCTEN CTEepEOMETPUH. [Iepecekarommecs,
napajuieJibHble ¥ CKpEelIMBaloIHecs
npsmble.  [Ipu3Hak ©  CBOWMCTBO
CKpeIIMBaOIMuUXcs NpsAMbIX. OCHOBHBIE
POCTPAHCTBEHHBIE (PUTYPHI.
KoMOuHMpoBaHHOE 3aHsATHE

Tema 2.2. CogepxaHue yaeOHOTO MaTepHralia

[TapannenbHOCTh MPSIMBIX,
NpAMOM MU TJIOCKOCTH,
IIJIOCKOCTEN

[MapannensHbie TpsiMasi M IUIOCKOCTb.
Onpenenenne. Ilpusnak. CpoiictBa (c

JTI0Ka3aTeIbCTBOM). [TapannensHble
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mwiockoctd. Omnpenenenune. [Ipusnak.
CaoiicTBa (c JI0OKa3aTeJIbCTBOM).
Terpasap u €ero JJIEMEHTBL.
[Tapannenenunen W €ro 3JIEMEHTHI.
CBolicTBa NMPOTHUBOMOJIOKHBIX TpaHEH U
IyaroHaneu napasuliesienuIena.
[Toctpoenue ceuenuii. Pemienue 3amay.

KoMOuHMpoBaHHOE 3aHsITHE

Tema 2.3.
[lepneHqUKYISPHOCTD
MPSIMBIX, NIPSIMOU U
IUIOCKOCTH, TNIOCKOCTEH

Conepxanue yueOHOTO MaTepuaia

[lepnienquKynsipHbIC MpsIMBIE.
[TapannenbHbie MpsMbIE,
NEePNEHAUKYISIPHBIE K IUIOCKOCTH.
[Ipr3HaK NMeprneHANKYISIPHOCTH MPAMOM
u IJIOCKOCTH. JlokazaTenbCTBO.
[lepnenqukysmsp u HaKJIOHHAS.
[lepnienaukynsipHbIC MIJIOCKOCTH.
[Ipuznax MepHEHIUKYISIPHOCTH
IJIOCKOCTEN. JloKa3aTenbCeTBo.
PaccrosiHus B mpocTpaHCcTBE

KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.4. Coneprkanue yaeOHOT0o MaTepuaa
Teopema 0 Tpex Teopema 0 Tpex NEPHEHIUKYIAPAX.
TICPHICHANKYIIAPAX JlokazarenbCcTBO. YTON MEXAY MNPSIMOM
U IUIOCKOCTBIO. VYron MEXKIY
IUIOCKOCTSIMU
KoMmOuHHUpOBaHHOE 3aHATHE
Tema 2.5. IIpodeccnonanbHo-
[TapannensHele, OPHEHTHPOBAaHHOE coJeprKaHue
MEPIEHIUKYIISIPHBIE, (conep:xaHue NPUKJIATHOTO MOAYJIA)
CKPEILMBAIOIINECS IPSIMbIE | AKCHOMBI CTEpEOMETPUH.

[leprieHAMKYISIPHOCTH PAMOM u
IUIOCKOCTH,  TapajulebHOCTh  JIBYX

MPSIMBIX, MePIEeHANKYISIPHBIX
IJIOCKOCTH, MePIEHIUKYISIPHOCTD
IIJIOCKOCTEN

[IpakTrueckoe 3aHsATHE

Tema 2.6.

Pemenue 3agau. [Ipsimbie u
IUIOCKOCTH B
MIPOCTPAHCTBE

Conepxanue yueOHOTO MaTepuaia

PacnosioxkeHne nNpsAMbIX U IIIOCKOCTEH B
npocTtpaHncTBe. [lepneHaukynspHOCTh U
NapauIeIbHOCTD NMPSAMBIX U MIOCKOCTEH.
CkpenuBaroimecs npsiMble

KontponbHas pabora

Pasznen 3. Koopaunarsl u
BEKTOPbI
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Tema 3.1
JlexapToBBl KOOPIHMHATHI B
npoctpanctse. PaccTostHue
MEXIy JBYMs TOYKaMHU.
Koopaunatsl cepearHbI
OTpe3Ka

Conepxanue yueOHOTO MaTepuaia

JlexapToBbI KOOpAUHATHI B
npoctpanctBe. IIpocreiimme 3agaum B
KoopauHarax.  PaccrosHue — Mexay
JBYMsI TOYKAMH, KOOPJANHATHI CEPEIUHBI
OTpe3Ka

KoMOuHHUpOBaHHOE 3aHATHE

Tema 3.2
BexkTops! B IpOoCTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CxangapHoe Tpou3BEACHUE
BEKTOPOB

Conepxanue yueOHOTO MaTepuaia

BexTops! B npoctpancTBe. CloXeHHE U
BBIYMTAHUE  BEKTOPOB.  YMHOXEHUE
BeKTOpa Ha uyucno. KowmrmuianapHsie
BeKTOpbl. CKalsipHOE NPOU3BEACHUE
BEKTOpOB. Pa3znoxxeHune BekTopa IO
TPEM  HEKOMIUIAHAPHBIM  BEKTOPaM.
Koopaunatel  BekTOpa,  CKaJsIpHOE
IIPOU3BEICHUE BEKTOPOB B
KOOpAMHATaxX, yrojl MEXAYy BEKTOpamH,
YroJd MEXIYy NOpsSIMOM U TJIOCKOCTBIO,
YIoad MEeXAy IUIOCKOCTAMH. YpaBHEHUE
MJIOCKOCTH. ['€OMETpUYECKUd  CMBICI
onpeaenuTens 2x2

KoMOuHMpoBaHHOE 3aHsATHE

Tema 3.3
IIpakTuxo-
OPHUEHTUPOBAHHBIE 3aJa4l

IpogeccnonaibHo-
OPHEHTHPOBAaHHOE coeprKaHue
(conep:xaHue NPUKJIATHOTO MOAYJIA)

Ha KoopauHaTHOHU | KoopawHaTHAs MI0CKOCTh. Berauciienne

IJIOCKOCTU pacCTOSIHUM U TUIOLIAJICH Ha MIIOCKOCTH.
KonuyecTBeHHBIE pacyeTsl
[IpakTrueckoe 3aHsATHE

Tewma 3.4 CogepxaHue yaeOHOTO MaTepuala

Pemtenue 3a7a4. | JlekapToBbl KOOPAUHATHI B

Koopannats! u BEKTOpEI IIPOCTPAHCTBE. BexTopsl B

npoctpancTBe. ClI0’KeHUE M BBIYUTAHHE
BEKTOPOB. YMHOXXCHHE BEKTOpa Ha
YHCIIO. KomMmmuianapHsle ~ BEKTOpBI.
CkansipHOe IPOU3BEICHHUE BEKTOPOB.
PasnoxxeHne  BekTopa 1O TpeEM
HEKOMILIAHAPHBIM BEKTOpaM.
IIpocreitmume 3agau B KOOpAMHATAX.
Koopaunatel  BEKTOpa,  pacCTOSHHE

MEXTY TOYKaMH, KOOPJAWHATHI
CepeIMHEI OTpe3Ka, CKaJIIPHOE
IPOM3BEACHUE BEKTOPOB B

KOOpAMHATaX, yrojl MEXAY BEKTOpamH,
yroJl MeXAy MpsMOM U IUIOCKOCTBIO,
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YTOJI MEKY TIIOCKOCTSIMU

KonTtponsHas pabora

Pa3zgen 4. OcHOBBI
TPUTOHOMETPHH.
Tpuronomerpuuyeckue
GyHkuun

Tema 4.1
Tpuronomerpuueckue
(GyHKIMH TTPOU3BOJILHOTO
yria, uynicina. Paguannas u
rpagycHas Mepa yria

Conepxanue yueOHOTO MaTepuaia

Pannannas mepa yria. IloBopoT Touku
BOKPYT' Hayaja KOOpJUHAT.
Onpenenenne CUHYCa, KOCHHYCA,
TAHI'€HCAa M KOTaHI'€HCa. 3HAaKHU CHHYCAa,
KOCHUHYCa, TaHI€HCAa W KOTAaHIeHCa II0
YETBEPTSAM. 3aBUCUMOCTh MEXIY
CUHYCOM, KOCHHYCOM, TAaHI€HCOM U
KOTaHT'€HCOM OJHOI0 U TOTO XK€ yria

KoMOuHMpoBaHHOE 3aHsATHE

Tema 4.2

OcHoBHBIE
TPUTOHOMETPUYECKHE
TOXIECTBA.

@opMyIIbl IPUBEICHUS

CopneprkaHue yueOHOTO MaTepraa

Tpuronomerpuueckue TOX/IECTBA.
CuHycC, KOCHHYC, TAHI'€HC U KOTaHI'€HC
yriaoB o U - o. Dopmynsl npUBeneHUS

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.3

Cunyc, KOCHMHYC, TaHTE€HC
CyMMbl M pa3HOCTH [IBYX
YIJIOB

Cunyc u KOCUHYC
NBOMHOrO yria. ®opmyiis
MOJIOBUHHOTO yIJia

Copneprkanue yueOHOTO MaTepraa

Cymma U pa3HOCTh cuHycoB. Cymma u
pa3HOCTh KOCUHYCOB. CHHYC ¥ KOCHHYC
JIBOMHOTO yria. DopmyIibl
nojoBuHHOrO yria. IIpeoOpa3oBanus
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIHIA
B IIPOU3BEACHUE U IIPOU3BEACHUS B
CyMMY. Beipaxenue
TPUTOHOMETPHUECKUX (YHKIUN yepes
TQHI€HC  [OJIOBUHHOTO  apryMEHTa.
[IpeoOpazoBanms MPOCTEUIIINX
TPUTOHOMETPUUECKUX BBIPAXKEHUN

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.4
@yHKIMHA, HUX CBOMCTBA.

Conepxanue yueOHOTO MaTepuaia

O6nacth oOmpeAcieHus] U MHOMXECTBO

CrniocoOsl 3aJlaHus | 3HaYCHUU GbyHKIHH. YerHocTs,

byHKIHI HEYETHOCTh, MEPUOJIUYHOCTH (PYHKITUH.
Cnioco6nI 3a1anus GyHKIIHMA
KomOunupoBanHoe 3aHstue

Tema 4.5 Cogepxanue yaeOHOTO MaTepuala

Tpuronomerpuueckue OO6nactp ompenesneHus: U MHOXKECTBO

(GyHKIIMHM, WX CBOMCTBA M
rpaduku

3HaYeHUN TPUTOHOMETPHYECKHUX
byakuuii.  YETHOCTh,  HEUETHOCT,
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HNEPUOUYHOCTh  TPUTOHOMETPUUYECKUX
¢ynkunii.  CpoiicTBa u  rpaduku
GyHKIMR y = cos X, y =sin X, y =tg X, y
=ctg X.

KoMmOnHHUpOBaHHOE 3aHATHE.

Tema 4.6 Coneprkanue yaeOHOTo MaTepuaa

[Ipeobpa3zoBanue Cxatue ©  pacTsikeHHe — rpadukos

rpaduKoB TPUTOHOMETPUUYECKUX (PYHKLIUH.

TPUTOHOMETPUUECKUX [IpeobpazoBanue rpadukoB

byHKIII TPUTOHOMETPHUYECKUX (PYHKIUN
[IpakTnueckoe 3aHsTHE

Tema 4.7 IIpodeccnonanbHo-

Onucanue OPUEHTHPOBAHHOE co/iep:kaHue

IIPOU3BOJCTBEHHBIX (conep:xaHue NPUKJIATHOTO MOIYJIA)

IIPOLIECCOB ¢ TMOMoOIbI0 | Mcnosas3oBanue CBOWCTB

rpaduKoB PyHKITHI

TPUTOHOMETPUYECKMX  (YHKIMHA B
npo(hecCHOHANBHBIX 3aa4ax

[IpakTrueckoe 3aHsTHE

Tema 4.8 Coneprkanue yaeOHOTO MaTepuaa
Oo6parHsble OO6parHsble TPUTOHOMETPUUECKUE
TPUTOHOMETPUUYECKUE ¢ynkuuu. Mx cBoiicTBa u rpaduku
byHKIIIN KombOunupoBanHoe 3aHstue

Tema 4.9 Coneprkanne yaeOHOT0O MaTepuasa
Tpuronomerpuueckue VYpaBHEHHE cOS X = a. YpaBHEHHE Sin X

YpaBHEHHUSI U HEPABEHCTBA

= a. YpaBHeHHe tg x = a, ctg X = a.

Pemenune TPUTOHOMETPUUECKHUX
YpaBHEHUI OCHOBHBIX THIIOB:
npocTeimune TPUTOHOMETPHUUECKUE

YpaBHCHUS, CBOAAIIHNECCS K KBAAPATHBIM,

peliaeMble pazioxkeHneM Ha
MHO>KUTEIH, OTHOPOIHBIE.

[Ipocreiimue TPUTOHOMETPUUYECKUE
HEPaBEHCTBA

KombOunupoBanHoe 3aHsTue.

Tema 4.10 Copneprxanue yueOHOTO MaTepuana
Cucremsl Cuctemsl MIPOCTEUIINX
TPUTOHOMETPUYECKHUX TPUTOHOMETPUYECKUX yPaBHEHUN
ypaBHEHUI KoMOuHHUpOBaHHOE 3aHATHE

Tema 4.11 Copneprxanue yueOHOTO MaTepuana
Pemtenne 3amay. ocHOBEHI | [IpeoOpa3oBaHne TPUTOHOMETPHUUECKUX
TPUTOHOMETPHUH. BBIPAKCHU. Pewenne
Tpuronomerpuueckue TPUTOHOMETPUYECKUX  YpPAaBHEHUM U
GbyHKIMN HEPaBEHCTB B  TOM  4YHCIE  C

WCITOJIh30BAaHUEM CBOWCTB (PYHKITHH.
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KontponsHas pabora

Paznea 5.
KoMniiekcHbIe 4yncIa

Tema 5.1
KomMmiuiekcHble yncia

Copneprxanue yueOHOTO MaTepraa

[Tonsitue KOMILJIEKCHOTO qucha.
ConpskeHHblE  KOMIUIEKCHBIE — YHUCIIa,
MOIYyJdb W AapryMEHT KOMIUIEKCHOTO
yrucna. dopma 3anuMcu KOMIUIEKCHOTO
yucia (reometpuyeckas,
TPUTOHOMETPHYECKasl, ajredpanydecKas).
Apudmernueckue NEHCTBUS c
KOMIUIEKCHBIMU YHCIIaMHU

KoMOuHHUpOBaHHOE 3aHATHE

Tema 5.2
IIpumeHeHue
KOMILIEKCHBIX YHCEIl

CopepxaHue yaeOHOTO MaTepHrala

BeinonHeHue pacdyeToB € IIOMOIIBIO
KOMIIJIEKCHBIX YHUCel. IIpumepsl
UCIIOJIb30BaHUsI KOMIUIEKCHBIX YU CEI

[IpakTrueckoe 3aHsTHE

Pazgen 6. IlpoumsBomnasi
byuxkuumn, ee
NpUMeHeHHe

Tema 6.1

IlonsaTne  TIPOU3BOAHOM.
@opMynsl ¥ IpaBuia
muddepeHIpoBaHUSL

CogepxaHue yaeOHOTO MaTepHrala

Onpenenenue YUCJIOBOU
MOCJICAOBATEILHOCTH M CIIOCOOBI €€
3aJIaHus. CBoiicTBa YHCIIOBBIX
nocieaoBarenpbHocTel.  OnpeneneHue
npezaena MOCJIEAOBATENLHOCTH.
Brruncnenue MpEIEIoB
MIOCJIENOBATEILHOCTEN. [Ipenen
¢ynkunn Ha OeckoHeuHoctu. Ilpemen
¢ynkunn B Touke. llpupamienue
aprymenrta. [lpupamienne  QyHKIHH.
3ajmaun, TOPUBOASIIME K  MOHATHIO
MIPOU3BOAHOM. Onpenenenue
MPOU3BOAHON. AJTOPUTM  OTBICKAHUS
MIPOU3BOAHOMN

KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.2
IIpousBoaHbIe CyMMBI,
pPa3HOCTH  IIPOM3BENIEHUS,

CogepxaHue yaeOHOTO MaTepHrala

Dopmyisl Qg epeHIpOBaHNUS.
[TpaBuna muddepeHnmpoBaHus

YaCTHOTO Komb6unupoBanHoe 3ansarue

Tema 6.3 Coneprkanue yaeOHOTO MaTepuaa
[IpousBoaubie OnpeneneHue  CIOXKHOW  (YHKIIHH.
TPUTOHOMETPUUYECKUX [IpousBonHas TPUTOHOMETPUUYECKUX
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¢bynkuuid.  IIpomsBognas
CJIOKHOM (DYHKITHH

¢ynkunii.  IlpowsBogHas  CIOXKHOU
byHKIIUN

KoMOuHMpoBaHHOE 3aHsITHE

Tema 6.4

IlousTue o
HETIPEPHIBHOCTU (PYHKITUH.
Merton nHTEpBaAIOB

Copneprxanue yueOHOTO MaTepraa

[lonarne  HempepeIBHOM  (QYHKIUH.
CoiicTBa  HENpPEpHIBHON  (YHKITUH.
CBsi3b  MeXIy HENPEPhIBHOCTBIO U
nuddepeHIpyeMoCcThi0  QYHKIUA B
TOUYKe. AJITOPUTM pPELICHUS HEPABEHCTB
METOJIOM UHTEPBAJIOB

KoMOuHMpoBaHHOE 3aHsATHE

Tema 6.5 Cogepxanue yaeOHOTO MaTepuala

['eomeTpuueckuit n | 'eoMeTpUUECKHd CMBICI MPOU3BOJHOMN

buznueckuit CMBICH | GYHKIIUM — YIJIOBOM KO3 PUIIHEHT

MTPOU3BOTHOM KacateqbHOH K rpaduky (QyHKIUHA B
TOYKE. YpaBHEHUE KacaTelbHOM K
rpaduxy byHKIMH. Anroputm
COCTaBJICHUS YpaBHEHUs KacaTeIbHOU K
rpaduxy pyHkun y=f(x)
KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.6 Coneprkanue yaeOHOTO MaTepuaa

Ouznyeckuit cMbICH | OU3nYecKuil (MEXaHUYECKHil) CMBICI

MIPOU3BOTHOM B | IPOM3BO/IHONM — MIHOBEHHAsI CKOPOCTh B

npodeccuoHaTbHBIX MOMEHT BpemeHHu t: v =S’ (t)

3aauax [IpakTudeckoe 3aHaTHE

Tema 6.7 Coneprkanue yaeOHOTO MaTepuaa

MOHOTOHHOCTh (PYHKITHH.
Touku s3xcTpeMymMa

Bo3pacranue wu yObBaHue (QyHKIUH,
COOTBETCTBUE BO3pAcTaHUs U yObIBaHUS
¢yHkunu 3HaKky npousBonHoi. [lonstue
IOPOM3BOJHONW  BBICIIETO  TOPSJIKA,
COOTBETCTBUE 3HaKa BTOPOU
IPOU3BOIHOM BBIITYKJIOCTH
(BorHyToCTH) (YHKIIMM Ha OTpE3Ke.
3ajaun Ha MaKCUMyM M MHHHUMYM.
[ToHATHE AacUMOTOTHI, CIOCOOBI MX
ornpeneneHus. AIrOpuT™M HCCIEeI0BAHUS
GYHKIMM W TIOCTPOCHHSI ee Tpaduka c
MOMOILIBIO  MPOW3BOAHON.  JIpoOHo-
AUHeWHas QYHKIUSA

KoMOuHMpoBaHHOE 3aHITHE

Tema 6.8
UccnenoBanmne GyHKIuin u
MOCTPOEHUE rPapuKOB

Copneprkanue yueOHOTO MaTepraa

HccnenoBanue byHKIMK Ha
MOHOTOHHOCTb U IIOCTPOCHUE IPaPUKOB.

KoMOuHHUpOBaHHOE 3aHATHE
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Tema 6.9 HaubGompuree u

Conepxanue yueOHOTO MaTepuaia

HauMEHBIIIee 3HaueHus | Haxoxnenue HauOOJIBIIIETO u

GbyHKIIIN HAUMEHBIIETO  3HA4YCHW  (QYHKIHH,
MIOCTPOCHHE TPAPUKOB MHOTOUICHOB C
UCTIOJIb30BaHUEM amrmapara
MaTeMaTHYECKOTO aHAIIN3a
KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.10 IIpodeccnonanbHo-

Haxoxnenue OpPMEHTHPOBAHHOE cojiep:kaHue

OIITUMAJILHOTO pe3yJibTara
C MOMOIIBIO MPOU3BOTHOM
B MMPAKTHYECKUX 3a7a9ax

(conep:xaHue NPUKJIATHOTO MOIYJIA)

HawnmMeHnbiiee 1 HauOoJblliee 3HAYCHHE
byHKIUHA

[IpakTrueckoe 3aHsTHE

Tema 6.11
Pemenne 3a/1a4.
[TpousBosaHas ¢pyHKIMH, €€

Conepxanue yueOHOTO MaTepuaia

Dopmyisl u IpaBuia
muddepennmposanus.  HccnenoBanue

IIPUMEHEHHE GyHKIMI ¢ TOMOIIBIO IMPOU3BOJIHOM.
Haubonbiiee 1 HauMmeHblllee 3HAYCHUS
byHKIUHA
KonTtponsHas pabora

Paszpnen 7.

MHOrorpaHHUKH M Teja

BpAaIlleHUsl

Tema 7.1 Coneprkanne yaeOHOT0O MaTepuaa

Bepmunbl, pebpa, rpanu | [Tonsarue MHOTOTpaHHUKA. Ero

MHOT'OTPaHHUKA JJIEMEHTBI: BEpIIMHBI, peldpa, TpaHU.
Muaronans. CeueHue. Boinykinsle Hu
HEBBITYKJIbIE MHOTOTPAaHHUKHI
KoMOuHMpoBaHHOE 3aHsATHE

Tema 7.2 Coneprkanue yaeOHOT0o MaTepuaa

[Tpusma, ee | [lonstue npusmel. Ee ocHoOBaHus u

COCTaBJISIIONINE, CEUYCHHE.
[Ipsmass wu npaBuiIbHAA

OOKOBbIE TIpaHU. BblcoTa NpPU3MBL
IIpsmasgs ©M  HaKJIOHHAs  IpU3MA.

[IPU3MBI IIpaBunbHas npusma. Ee ceuenue
KombOunupoBanHoe 3aHstue

Tema 7.3 Coneprkanue yaeOHOTO MaTepuaa

[Tapannenenunen, KyO. | [Tapannenenumnen, CBOICTBA

Ceuenne Ky0a, | mpsSIMOYTOJIBHOTO napajuleJIenunena,

napajuiesienuneaa ky0. Cedenue kyOa, nmapaienenumnena
KombOunupoBanHoe 3aHstue

Tema 7.4 CogepxaHue yaeOHOTO MaTepHralia

[Tupamupa, ee | [lupamuna u ee snementhl. CeueHue

COCTaBJISIIONINE, CEUYCHHE.
[IpaBunbHas  mupamuia.

nupamMuael.  [lpaBunpHas nmpaMuia.
YcedenHas nupamua
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VYceuennas nupamuaa

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.5

Conepxanue yueOHOTO MaTepuaia

boxoBas Hu noyHas | [Domann 00KOBOI1 Hu IIOJIHOU
MOBEPXHOCTh IIPU3MBI, | TOBEPXHOCTU MPU3MBbI, TUPAMHUIBI
MHUPAMUIBI KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.6 Coneprkanue yaeOHOTo MaTepuasa

Cummerpuss B KyOe,
napaJuiesenurese,
npu3Me, MTUpaMHIe

CuMMeTpusi ~ OTHOCUTEIBHO  TOYKH,
npsiMod, miuockoctu. Cummerpus B

Tema 7.7
[Ipumepsl cummeTpuii B

kyOe,  mapaienenumnene,  MpuU3Me,
nupamuie

KoMOuHHUpOBaHHOE 3aHATHE
IIpodeccnonanbHo-
OPUEHTHPOBAHHOE cojiepKaHue

npodeccun (conep:xaHue NPUKJIATHOTO MOAYJIA)
CuMmMeTpuss B TIPUPOJIE, APXUTEKTYpE,
TEXHUKE, B OBITY
[IpakTrueckoe 3aHsTHE
Tema 7.8 Coneprkanue yaeOHOT0o MaTepuaa
[IpaBunbpHbIE [lonsiTHE MpPaBUIBHOIO MHOTOTPaHHUKA.
MHOT'OTpaHHUKH, ux | CoiicTBa IIpaBUJIbHBIX
CBOMCTBA MHOT'OI'PaHHUKOB
[IpakTrueckoe 3aHsATHE
Tema 7.9 Coneprkanue yaeOHOT0o MaTepuaa
Hunmuaap, ero | umuaap u ero snemeHtsl. CedyeHue

coctraBistronue. CeueHue

WIMH]pa (TapaiielbHOe OCHOBAHUIO U

WITHHPA ocn). PazBepTka nunuHIpa
KombOunupoBanHoe 3aHstue

Tema 7.10 IIpodeccnonanbHo-

Konyec, €ro | OpueHTHPOBaHHOE co/iep:kaHue

cocraBistromue. CeueHue
KOHYycCa

(conepskaHue NMPUKJIATHOTO MOTYJIS)

Konyc u ero osnementol. CeueHue
KOHyca (mapajjieibHO€ OCHOBAaHHUIO U
MPOXOJIAILEE yepes BEpUINHY),
KOHHUYECKHe ceueHus. Pa3BepTka konyca

KoMOuHHUpOBaHHOE 3aHATHE

Tema 7.11 Coneprkanue yaeOHOTO MaTepuaa

VY ceueHHbIi KOHYC. | YcedueHHbId KoHyC. Ero oOpasyromas u
Ceuenue YCEUEHHOTO | BpIcoTa. CeueHue yCe4eHHOro KOHyca
KOHyca KombOunupoBanHoe 3aHstue

Tema 7.12 CogepxaHue yaeOHOTO MaTepuala

[Iap u cdepa, ux ceyeHus

[ap u chepa. B3anmnuoe
pacrioyio)keHue cdepsl U TUIOCKOCTH.
CeueHnue mapa, cepbl

KoMOuHMpoBaHHOE 3aHITHE

33




Tema 7.13

INousarue 06 00BEMe Tena.
OrHorenne 00BEMOB
MMOTOOHBIX TEIl

Conepxanue yueOHOTO MaTepuaia

[Tonsitne 06 oobeme Tena. O6veM Kyda
U IPSAMOYTOJBHOIO IMapajuleICIuIIena.
O6bem MPU3MBI u UWIHH]IpA.
OtHolleHue O00BEMOB ITOMOOHBIX TEI.
['eomeTpuyeckuii CMbICI ONPENETUTEINS
3-ro mopsiaka

KoMOuHMpoBaHHOE 3aHsATHE

Tema 7.14
O0beMbl ©  IUIOIIAAU
MOBEPXHOCTEN Tell

Conepxanue yueOHOTO MaTepuaia

O6wembl mupamMupl U KoHyca. O0beM
mapa. Ilnomanu noBepxHocTen Tel

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.15 Coneprkanue yaeOHOT0o MaTepuaa
KoMmOunaun KoMOuHamu reoMeTpruaeckux Tei
MHOTOIPaHHMKOB ¥ Tell | [IpakTHYECKOE 3aHATHE

BpallleHUs

Tema 7.16 Cogepxanue yaeOHOTO MaTepHrala
I'eomerpuueckue Hcnonb3oBanue KOMOMHAIIHIA

KOMOWHAIMH Ha MPaKTHKE

MHOTOIPAaHHUKOB M TeJl BpaIlEHUS B
MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax

[IpakTrueckoe 3aHsTHE

Tema 7.17
Pemenne 3a/1a4.
MHoOrorpasHuku U Tela
BpalICHUs

Conepxanue yueOHOTO MaTepuaia

O0vemMBl ¥ IUIOMIAJM TMOBEPXHOCTHU
MHOT'OI'PAHHUKOB U T€J BPALLECHUS

KontponbHas padota

Pazpea 8.
IlepBooOpa3nas
byHxkuumn, ee
NpUMeHeHHe

Tema 8.1

[TepBooOpaznas (pyHKIUH.
[IpaBuna HaXO0KICHUA
epBOOOpa3HBIX

Conepxanue yueOHOTO MaTepuaia

3amaya O BOCCTAaHOBJICHWW 3aKOHA
JIBW)KEHUS TI0 W3BECTHOM CKOPOCTH.
[TonsiTue WHTETPUPOBAHMUSL.
O3HakoOMJICHHE C TIOHSATHEM HHTErpaa
U nepBooOpazHoi mist GyHkimu y=f(x).
Pemenue 3a1ay Ha CBSA3b
nepBooOpa3HONl M ee MPOU3BOIHOM,
BBIYUCIICHHE  IepBOOOpasHOW  Juis
nanHoi pynkuu. Tabnuna popmyn s
HaXOXKJICHUS NePBOOOPA3HBIX.
W3zyuenue npaBuia BBIYUCIICHUS
nepBooOpa3HoOn

KoMOuHMpoBaHHOE 3aHITHE

Tema 8.2

Conepxanue yueOHOTO MaTepuaia
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[Imomane KpUBOIMHEUHOU
Tpamneuumu. dopmyna
Hrrorona — JleiiOnumna

3ajmaun, TOPUBOASIIME K  MOHATHIO
ONpENIEJICHHOTO  HHTErpaja — O
BBIYMCJICHUH TUIOLIAA KPUBOJUHEUHOMN
Tpaneuud, O TMEPEeMEIICHUH TOYKHU.
[lonsTne omnpenenéHHoro MHTErpaa.
['eomeTpuyeckuii 1 HU3NIECKUNA CMBICT
omnpeaeneHHoro uHTerpaina. dopmyna
Hprorona— JleitOauma

KoMOuHMpoBaHHOE 3aHsATHE

Tema 8.3
Heonpenenennsiit u
OTpeieNICHHbIA HHTETPaIbI

CogepxaHue yaeOHOTO MaTepuala

[TonsiTrie HeOMpeeIEHHOTO UHTETpaja

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 8.4

[Tonsatue 00
ONPENECIICHHOM HHTErpase
KaK IJIOLIAIN
KPUBOJIMHENHOH TpaNeLyuu

Copneprkanue yueOHOTO MaTepuraa

I'eomerpuueckuit CMBICII
ONPEAECIEHHOTIO HHTETpalia

KoMOunMpoBaHHOe 3aHsTHE

Tema 8.5
OnpeneneHHblid  UHTErpal
B KHU3HU

IIpodeccnonanbHo-
OPHEHTHPOBAHHOE coJiep:KaHue
(conepskaHue MPUKJIATHOTO MOTYJIS)

I'eomerpuueckuit CMBICII
ompeneneHHoro wuHrerpana. Popmyna
Herotona - JleitOnuna.

Pemenne 3amay Ha  mpUMEHEHHE
WHTErpajia TUTSL BBIYMCIICHHS
bu3nYecKuX BENWYHH U TUIOIIaien

[IpakTnueckoe 3aHsTHE

Tema 8.6

Pemienue 3a/1ad4.
[lepBooOpasHas (yHKIUH,
ee NpUMEHEHHUE

CogepxaHue yaeOHOTO MaTepuala

[lepBooOpaznas  ¢yakmuu. IIpaBuna
HaXOXJeHUs  mepBooOpasHbiXx.  Ee
pUMEHEHHE

Kontponbhas padota

Pa3zpen 9.
Crenenu U KOPHH.
Crenennast pyHkuus

Tema 9.1
Crenennass (QyHKus, ee

CogepxaHue yaeOHOTO MaTepualia

[loHsiTHE KOpHS n-OM CTENEHU U3

CBOMCTBa JNEUCTBUTENbHOTO  yucna. DyHKuuu
y=A"X wux cBoiicTBa U TpaduKH.
CBolicTBa KOpHA N-0il CTEMEHU
KoMOuHMpoBaHHOE 3aHsATHE

Tema 9.2 Copneprxanue yueOHOTO MaTepuana

ITpeoOpaszoBanue [IpeobpazoBanue UppaIOHAIBHBIX

BBIPQ)KEHUI C KOPHSAMH N- | BBIpaKEHUI
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OU cTeneHun

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3

Conepxanue yueOHOTO MaTepuaia

CpoiictBa  crtenenu ¢ | [lousatue CTENEHU c THO0BIM
palroOHaIbHBIM U | pallMOHAIbHBIM MTOKa3aTeNEM.
JNIEUCTBUTEILHBIM CreneHnbie (YHKIIMU, UX CBOWCTBA W
MOKa3aTesIMU rpaduku
KomOunupoBanHoe 3aHstue

Tema 9.4 CogepxaHue yaeOHOTO MaTepHrala
Pemenne PaBHOCHIIBHOCTB UppanuOHaIbHBIX
HppaLMOHATIBHBIX YpaBHEHUH M HEPaBEHCTB. MeToAbl HX

YpaBHEHUI U HEPABEHCTB

pemienus. Pemenne uppanmoHaIbHBIX
ypaBHEHUH U HEPABEHCTB

KoMOuHMpoBaHHOE 3aHsATHE

Tema 9.5
Crenenu 51 KOpHH.
Crenennas pyHKIUSA

Conepxanue yueOHOTO MaTepuaia

OmnpeneneHue CTENEHHOW  (DYHKIIHH.
Hcnonb3oBaHne €€  CBOWCTB  MpH
pelIeHnH ypaBHEHUN U HEPAaBEHCTB

KontponbHas padota

Paznen 10.
IToka3aTeabHas
byHkuus

Tema 10.1
[TokazarenpHass QyHKIHUA,
€€ CBOMCTBA

Copneprkanue yueOHOTO MaTepraa

Crenenp c IIPOU3BOJILHBIM
JeHCTBUTEIIBHBIM MIOKa3aTeJIeM.
Omnpezenenne mokazareIbHON (PYHKITUH,
ee cBoiicTBa M rpaduk. 3HAKOMCTBO C
[IPUMEHEHUEM [I0Ka3aTEIbHOU
¢ynkunu. Pemenue mokas3aTenbHBIX
YpaBHEHUI (yHKIMOHATIBHO-
rpauIeCcKUM METOJ0M

KoMOuHHUpOBaHHOE 3aHATHE

Tema 10.2
Pemrenne 1mokasaTeabHBIX
YPaBHEHUI U HEPABEHCTB

Copneprkanue yueOHOTO MaTepraa

PemieHne 1oOKa3aTeNbHBIX ypaBHEHUU
METOJIOM YpaBHMBAaHMs IIOKa3aTenei,
METOJIOM BBEJICHUS HOBOW IEPEMEHHOM,
(G YHKIIMOHATBEHO-TPAQUUECKUM
MeTONOM. PemieHne  moKa3aTeNbHBIX
HEPABCHCTB

[IpakTrueckoe 3aHsTHE

Tema 10.3
CucreMnl IOKa3aTEIbHBIX

Conepxanue yueOHOTO MaTepuaia

Pemenue CUCTEM OKa3aTeIbHBIX

YPaBHEHMMU YPaBHEHHHU
KoMOuHHUpOBaHHOE 3aHATHE
Tema 10.4 Coneprkanue yaeOHOTo MaTepuaa
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Pemenne 3a/1a4.
[Toka3zarenbHas GyHKIHS

PemieHne 1oOKa3aTeNbHBIX ypaBHEHUU
METOJOM YpaBHHUBAHUS IIOKa3aTeleud u
METOJIOM BBEJCHUSA HOBOW IIEPEMEHHOM.
Pewienne nokasareabHbIX HEPABEHCTB

KontponbHas padota

Pazgen 11. Jlorapudmmbl.

Jlorapudpmuueckas

GyHkuus

Tema 11.1 Cogepxanue yaeOHOTO MaTepHrala
Jlorapugpm yucna. | Jlorapupm umcna.  JlecATHUHBIA U
JlecaTnuHbIi Y | HATypaJIbHBIN JIOrapu(MBbI, YUCIIO €

HaTypaJbHBIN Jorapudmsl,
YHCIIO €

KoMOuHHUpOBaHHOE 3aHATHE

Tema 11.2
CpoiictBa  morapu(moB.

CopneprkaHue yueOHOTO MaTepraa

CpoiictBa  norapudgmoB.  Onepanus

Onepanus J0rapupMUPOBAHHUS.
norapuMUPOBaAHUS KoMOuHMpoBaHHOE 3aHITHE

Tema 11.3 Coneprkanue yaeOHOTo MaTepuasa
Jlorapudmuaeckas Jlorapudpmudeckass ¢GyHKIMS U €e

byHKIIMS, €e CBOMCTBA

CBOUCTBA

KoMOuHMpoBaHHOE 3aHITHE

Tema 11.4

Pemenne
JoTapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

Conepxanue yueOHOTO MaTepuaia

[Tonsarue norapuMUIECKOTO
YpaBHEHUS. Oneparnust
MOTCHIIMPOBaHUS.  |pU  OCHOBHBIX

METO/Ja PpEIICHUs JIOTapU(PMUUYECKUX
YpaBHEHUH: (yHKIIMOHATILHO-
rpau4YecKuid, METOJl MOTEHIIMPOBAHUA,
METOJT BBEJCHHUS HOBOW TMEPEMEHHOM.
Jlorapudmuueckre HEpaBeHCTBA

KoMOuHMpoBaHHOE 3aHsITHE

Tema 11.5 CogepxaHue yaeOHOTO MaTepHrala
Cucremsl Anroput™ peueHus CUCTEMBI
Jorapu(QpMUIECKUX YpaBHEHUM. PaBHOCHIIBHOCTB
ypaBHEHUI Jorapu(GMUIECKUX YpaBHEHUH u
HEPABEHCTB
KomOunupoBanHoe 3aHstue
Tema 11.6 IIpodeccnonanbHo-
Jlorapudmsl B npupojie ¥ | OpHEHTHPOBAHHOE coJep:KaHue

TEXHUKE

(conepskaHue NMPUKJIATHOTO MOTYJIS)

[Ipumenenue norapugma.
Jlorapudmudeckas cripaib B MPUPO/IE.
Ee maTemaTtudeckue cBOMCTBA

[IpakTrueckoe 3aHsATHE
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Tema 11.7

Conepxanue yueOHOTO MaTepuaia

Pemenue 3agau. | Jlorapudpmuyeckas ¢ynkmus. Pemenue
Jlorapudmst. MPOCTEUIINX Jorapu(MUIECKIX
Jlorapudmuueckas ypaBHEHHUI

byHKIHS KontponbHas padota

Paznen 12. YpaBHeHus u

HepaBeHCTBa

Tema 14.1 Cogepxanue yaeOHOTO MaTepHrala
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB YpaBHEHUH u

YPaBHEHUI U HEPABEHCTB.
OO01me MEeTOIbI perIeHUs

HepaBeHCTB. Omnpenenenus. OCHOBHbIE
TEOpEMBbl PaBHOCHUJIBHBIX MEPEXojiaXx B
ypaBHEHUAX M HepaBeHcTBax. OOmue
METOJIbl PEIICHUs YpaBHEHUM: Mepexoj
OT paBeHCTBa (YHKIMHA K PaBEHCTBY
apryMEHTOB TUTST MOHOTOHHBIX
¢GyHKUMH, MeToA  pa3iokKEeHUs Ha
MHOKUTEIH, METOJ BBEICHHUS HOBOM
MepEeMEHHOM, (GyHKIIMOHATIBLHO-
rpauIecKuii METOJ

KoMmOuHHUpOBaHHOE 3aHATHE

Tewma 14.2 CogepxaHue yaeOHOTO MaTepuala

I'paduueckuit MmeTox | O6mue MeToJbl PelIeHHUs HEepaBEHCTB:

pereHus YPaBHEHMH, | Iepexo OT CpaBHEHHs  3HAYCHUU

HEPABCHCTB (GyHKIMH K CpPaBHEHHUIO 3HAYCHUH
apryMeHTOB JUIS MOHOTOHHBIX
byHKIHH, METO/I WHTEPBAJIOB,
GYHKIMOHATBHO-TPAQUUECKUA  METOJI.
['padpuaeckuit METOJ pereHus
YPaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsATHE

Tema 14.3 CogepxaHue yaeOHOTO MaTepHrala

YpaBHEHUs 1 HEPABEHCTBA
C MOZyJIEM

Onpenenennie  moayisa.  PackpeitTue
MonayJist o onpenenenuto. [Ipocreiimme
YpaBHEHUS M HEPABEHCTBA C MOIYJIEM.
[IpuMeHeHre paBHOCWIIBHBIX IIEPEXO0I0B
B OINPCACIICHHBIX THIIAX ypaBHeHI/II\/'I )41
HCPAaBCHCTB C MOAYJICM

KoMOuHHUpOBaHHOE 3aHATHE

Tema 14.4
YpaBHEHUs 1 HEPABEHCTBA
C mapameTpaMu

Copneprkanue yueOHOTO MaTepuraa

3HaKOMCTBO c MapaMeTPOM.
[Ipocreiilrie ypaBHEHUS U HEPABEHCTBA
C mapameTpom

KoMOuHMpoBaHHOE 3aHsATHE

Tema 14.5

IIpodeccnonanbHo-
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CocraBieHue U peuieHHe
npodeccCHOHANBHBIX 3a/1a4

OPHEHTHPOBAaHHOE coJeprKaHue
(conep:xaHue NPUKJIATHOTO MOAYJIA)

C IOMOIIBIO YpaBHEHUM Pewienne TEKCTOBBIX 3a1a4 2
po(hecCuOHATBHOTO COACPIKAHUS
[IpakTrueckue 3aHsATUS
Tema 14.6 Coneprkanue yaeOHOT0o MaTepuaa
Pemienue 3ama4. | OOmye MeToNbl pElIeHHs YpaBHEHUHU.
YpaBHEHMs U HEPABEHCTBA | YpaBHEHUS U HEPABEHCTBA C MOJIYJIEM U
C mapameTpaMu 2
[IpakTrueckoe 3aHsTHE
[IpakTuueckas pabora 112
CamocrosiTeJibHasi paboT 48
Bceero: 270
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3.  YCJOBHMS PEAJM3AIIMM TPOTPAMMBI YYEBHOM
JUCHMUIIIAHBI 1/1.01 MATEMATHKA

3.1. MarepuajbHO-TeXHHYECKOE o0ecneueHue

Peanuzanmss mporpaMMbl IHCHMIUIMHBEL TpeOyeT Hamu4us Yy4eOHOTO
KaOMHETa MaTeMaTUKHU.

O6opynoBanne yueOHOTO KaOUHETA:

- IOCAJI0YHBIE MECTA MO KOJUYECTBY 00YUaIONUXCS;

- pabouee MecTo MmperoaaBaTeIs;

- KOMIUIEKT Y4eOHO-HATJISAIHBIX TTOCOOUIA;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3Q/TaHMS IJ11 KOHTPOJIBHBIX PadoT;

- MpoeCCHOHAIBHO OPUCHTUPOBAHHBIC 3aaHUS;

- MaTepualbl YK3aMEeHa.

Texnuueckue cpeacTra 00ydeHUs:

- TICPCOHAIBHBIA  KOMIIBIOTEp C  JIMICH3UOHHBIM  IPOTrPAMMHBIM
oOecreueHUEM;

- POEKTOP C IKPAHOM.

3.2. HudopmanuonHoe odecnevyeHue 00y4eHUs
[lepeyernr y4eOHBIX W3JAHUN, HHTEPHET - PECYPCOB, TOTOJHUTEIHHOM
JIUTEPATYPHL.

OcCHOBHbBIE HCTOYHUKH:

1. AnreOpa ¥ Havaja MaTeMaTU4YeCKOro aHanuza, reomerpus.l0 - 11
kJyacc.bazoBblii u yIIIyoI. YPOBHHU: y4e0. 115 oO1eo0pa3oBar.
yupexaeHuit/lH1.A. AnumoB,}O.M.Konsirun, M.B. TkaueBa u ap. — 8-¢ usn. - M.:
[Ipoceemenne, 2020. — 463 c.

2. Marematuka: anreOpa W Hayajla MaTEeMaTHYECKOTO aHaJu3a,
reometrpusa. ['eomerpusa.bazoBeiii u yrimyona. yposenb. 11-11 km: yueb. ans
obmeoopazoBat.opranuzanuit/ JI.C.Atanacan, B.®.6yry3os, C.b.Kanomues u ap.
— 8/- u3a. — M.: [IpocBemenne,2020. — 287 c.

JlonoJIHUTeIbHbIE HCTOYHUKMU:

1. Anre0pa: yriyOJieHHBIN Kypce ¢ peHICHUSIMUA M yKazaHusimu : [12+] /
H.J. 3onorapesa, FO.A. ITonos, B.B. Ca3onos u ap. ; nox pea. M.B. ®enorosa. —
6-e m3a. (311.). — Mocksa : Jlabopatopus 3uanuid, 2021. — 549 ¢. - (BMK MI'Y —
ITKOJIC). - Pexxum JIOCTyTIA: 15 (0) ITOIITUCKE. - URL:
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https://biblioclub.ru/index.php?page=book&id=602073 — butymorp. B kuH. — ISBN
978-5-93208-501-1. — TekCT : 2JIEKTPOHHBIMN.

2. MaremaTtuka: cOopHMK 3amaud 1o 06azoBomy kypey : [16+] / H.JIL.
3onorapeBa, FO.A. Ilonos, H.JI. CemennsgeBa, M.B. ®enoros ; nox pen. M.B.
denoroBa. — 2-¢ U3 ., NEKTpoH. — Mocksa : Jlabopatopus 3Hanuit, 2020. — 243 c.
: wi. — (BMK MI'Y - mkone). — Pexum noctyna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=595237— buGmmorp. B ku. — ISBN
978-5-00101-706-6. — TekcT : 27€KTPOHHBIM.

3. bynak, b.A. T'eomerpus: yriayOJIeHHBIM Kypc C pEUICHUSIMU U
ykazanusimu : [12+] / B.A. bynak, H.Jl. 3onotapea, M.B. ®enoToB ; moxa pe.
M.B. ®enotoBa. — 5-¢ uzf., ucnp. u gom. (31.). — Mocksa : JlabopaTropusi 3HaHUH,
2018. - 601 c. : un. — (BMK MI'Y — mikone). — Pexxum poctyna: 1mo nmoamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=561676— bubGmuorp. B KH. —
ISBN 978-5-00101-596-3. — TeKcT : 2IeKTPOHHBIH.
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4. KOHTPOJbL M OLEHKA PE3VJLTATOB OCBOEHMS
JUCHMUIIIAHBI 1/1.01 MATEMATHKA

KOHTpOJIB H OLCHKa PpPE3yJIbTaTOB OCBOCHHA yqe6H0ﬁ JUCITMUITIINHBI

OCYIICCTBIACTCA TPCIIOAABATCIICM B IHPOHCCCC TIPOBCACHUSA IMPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKXKC BbIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$[ HHIWUBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB, I/ICCJ'ICI[OBaHI/II\/II.

Oomasi/npodeccuoHanbHast Paznen/Tema THun oeHoYHBbIX
KOMIIeTeHIUsI MepONpUsTHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanwue
pelIeHus 3a1a4 16 VYcrHbIit onpoc
npodecCcHOHATBEHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
ACATEIHOCTH 1252, Temni 3.1, 3.2, 3.3 T-o/c, 3.4 JicTanT
TPUMCHHITEIBHO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBALya/IbHas
K pa3JIMYHbBIM KOHTCKCTaM H'O/C, 48’ 49, 410’ 411 CaMOCTOATECIIbHAsA

PS5, Temnr 5.1, 5.2 pabota

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | lIpeacrasnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pE3yIbTaToB

P 7, Temn 7.1, 7.2, 7.3, 7.4, 7.5, 7.6,
7.7 II-0/c,7.8,7.9, 7.10 II-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, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

MPaKTHYECKUX padoT
3anmTa TBOPYECKUX
pabort

3amura
WHIMBUIYaIbHBIX
MIPOEKTOB
KonrtponsHas pabora

11.4,11.5,11.6 II-o/c, 11.7 Beimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAlMOHHBIX
3aJlaHui

OK 02. Ucnonb30Barh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPE/ICTBA 16 VYcTHbIi onpoc
MOMCKA, aHATIN3a U P2, Temer 2.1, 2.2, 2.3, 2.4, 2.5 II-0/¢, | Maremaruueckuii
MHTCpIpeTalii 12>2 Temr 3.1, 3.2, 3.3 Tl-o/c, 3.4 AHKTAET
uHQopMaLH, 1 P4, Tomn 4.1,4.2, 43, 4.4, 45, 4.6, 4.7 | VHIMBHIyaTbHS
nH(pOpPMalLOHHbIE I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTENIbHAS
TEXHOJIOTUH IS P 5, Tems1 5.1, 5.2 pabora
BBIMIOJHCHUS 337124 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | lIpeacrasnenue
npodeccHOHaNbHOM 6.7 I-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pe3yIIbTaToB
JIESTENBHOCTH P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | NpakTH4ecKux pabor

7.7 1-0/c,7.8,7.9, 7.10 Il-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, Temsr 9.1,9.2,9.3,9.4,9.5

3anmTa TBOPYECKUX
pabor

3amura
WHIUBUIYaIbHBIX
MIPOEKTOB
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P 10, Temsr 10.1, 10.2, 10.3, 104

KonrtponsHas pabora

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | Brmmonnenue

11.4,11.5,11.6 IT-o/c, 11.7 9K3aMEHaIIMOHHBIX

P12, Temn 12.1,12.2, 12.3,12.4 3aJlaHui
OK 03. IlmammpoBare u | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanwue
peanusoBbiBaTh cobctBenHoe | 1.6 VYcrHbIit onpoc
podecCHOHATBEHOE w | P2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/¢, | Maremaruueckuit
PHTIHOBTHOE PESBITHS, 12>2 Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 ZHITAET
TIpEAIPHHUMATCIECKYIO P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBALya/bHAS
NEATEITbHOCTh B | [T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
npodeccuoHanbHOl  cdepe, | P 5, Temsr 5.1, 5.2 pabora
HCIOJB30BAaTh 3HAHUA 1O P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, HpeIlCTaBJ'IeHI/Ie
(bMHAHCOBOW TPAMOTHOCTH B | 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yILTaTOB

Pa3IMYHBIX KU3HEHHBIX | P 7, Temsr 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | MpaKkTHYECKHX pabOT
CUTyalusx 7.7 TM-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, | 3amura TBOPYECKUX
7.12,7.13,7.14,7.15, 7.16, 7.17 pabort
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temr1 9.1, 9.2, 9.3,9.4,95 WHJIUBUIyalbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 MIPOEKTOB
P 11, Temn 11.1, 11.2, 11.3 Il-o/c, | Konrponsnas paora
11.4,11.5,11.6 IT-o/c, 11.7 Beinonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMECHALIMOHHBIX
3aaHui
OK 04. Dpdextusno | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
B3aUMO/ICIICTBOBATh u |16 YcTHBII onpoc
paboTaTh B KOJUIEKTUBE M 12) 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarueckuit
roNAmAe P 3, Temt 3.1, 3.2, 3.3 T-o/c, 3.4 JHKTART
P 4, Temi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBHIyATbHAS
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATE/IbHAs
P 5, Temsr 5.1, 5.2 paborta
P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | Ilpencrasnenne
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToOB
P 7, Temwl 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | TPaKTUYECKHX pabOT
7.7 1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11, | 3amura TBOPYECKUX
7.12,7.13,7.14,7.15, 7.16, 7.17 pabort
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa
P9, Temsr 9.1,9.2,9.3,94,9.5 WHJIMBU1yaJIbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOCKTOB
P 11, Temn 11.1, 11.2, 11.3 Il-o/c, | Konrponsnas pa6ora
11.4,11.5,11.6 I1-o/c, 11.7 Beimonanenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMECHALIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 | 3ananui
II-o/c, 14.6
OK  05. Ocymectmsate | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanmue
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YCTHYIO ¥  MHCHMEHHYIO
KOMMYHHKAITUIO Ha
roCy/1IapCTBEHHOM SI3BIKE
Poccuiickoit  ®denepanuu ¢
Y4EeTOM ocoOeHHOCTeH
COLIMAJILHOTO U KYJIBTYPHOTO

KOHTCKCTa

1.6

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

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10,4.11

P5, Temrr 5.1, 5.2

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

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

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7

YceTHBII onpoc
MaremaTnueckui
JTUKTaHT
NunuBunyanbHas
CaMoCTOsITeNbHas
paborta
[IpencraBnenue
pe3yNbTaToB
MPAKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

M-o/c, 4.8, 4.9, 4.10, 4.11 Sampra

P 5, Temsr 5.1, 5.2 HHAUBUAYaJIBHBIX

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | POCKIOB

6.7 TT-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 Kontponbras padora

P 7, Temst 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | BeIlOIHEH#E

7.7 [-0/c,7.8,7.9, 7.10 Tl-o/c, 7.11, | YGIMCHAIMONHbIX

7.12,7.13,7.14,7.15,7.16, 7.17 3afaHnn

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Tems1 9.1,9.2,9.3,949.5

P 10, Temsr 10.1,10.2, 10.3,10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Tems: 11.1, 11.2, 11.3 II-o/c, P

12, Temsr 12.1,12.2,12.3
OK 06. IMposiBisate | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
rpak1aHCKO- 16 VYcrHbIit onpoc
natpuoTHuecKylo mosumto, | L 0> Tembl 6.1,.6.2, 6.3, 6.4, 6.5, 6.6, | Maremaruueckuit
HEMOHCTDHPOBATS 6.7 IT-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 KTAHT
OCO3HAHHOC IIOBCACHUEC Ha P 7’ TCMBI 71’ 72’ 73’ 74’ 75’ 76’ I/IH,Z[I/IBI/I,Z[ya.HBHa}I
OCHOBE tpagmmonnex | /7 1-0/,7.8,7.9, 7.10 Tl-o/c, 7.11, | cayocrosrenbhasn
OOIIICUETOBEIECKIX 7.12,7.13,7.14,7.15, 7.16, 7.17 pa6ota
LIEHHOCTEH, B TOM 4YHUCIE C P8, Temsr 8.1,8.2,8.3,8.4,8.5,8.6 [Ipencrasienne
YYETOM rapMOHMU3aLUU pe3yJIbTaTOB
MECXKHAIIMOHAJIBHBIX nu MPAKTUYCCKUX pa60T
MCKPEIIUTHUO3HBIX 3aI_HI/ITa TBOPYECCKUX
OTHOIIICHUH, MIPUMEHSTH pabor
CTaHIapThl 3armura
aHTUKOPPYILIUOHHOTO HHIUBUAYaIbHBIX
IIOBCACHUA HpOGKTOB

KonrtponsHas pabora
Beimonnenune
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3K3aMCHAIIlUOHHBIX

3aaHul
OK 07. CopetictoBats | P 1, Tema 1.1, 1.2, 1.3 Il-o/c, 1.4, 1.5, | TectupoBanmue
COXpaHEHHIO  OKpykaromieil | 1.6 VYcrHbIit onpoc
cpensl, pecypcochepexennio, | b 2> Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \Maremaruueckuii
MPHMCHAT:  HARMA 00 1252, Temni 3.1, 3.2, 3.3 T-o/c, 3.4 JicTant
M3MCHCHIH KIUMATA, | p 4 Tenpr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAMBAIya/IbHas
TIPUHITUTIBI OepexinBoro | [I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITENTbHAs
npousBoAcTBa, 3ddexTuBHO | P 5, Temsr 5.1, 5.2 pabora
JICUCTBOBATH B | P6,Tems1 6.1,6.2,6.3,6.4,6.5, 6.6, lpencrasnexue
YPE3BBIYANHBIX CUTYALUAX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToB

P7, Temn 7.1,72,73,74,7.5,7.6,
7.7 1-0/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, Temsr 9.1,9.2,9.3,9.4,9.5

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

MPAKTUYECKUX paboT
3anmTa TBOPYECKUX
pabor

3amura
WHIUBUAYAIbHBIX
IIPOEKTOB
KonrtponsHas padora
Brinosinenue
AK3aMEHAIIMOHHBIX
3aJaHuN
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