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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
cootBerctBUM ¢ @OI'OC CIIO 10.02.05 OOecneuenue uHGOPMALUMOHHON
0€301acCHOCTH U aBTOMATU3UPOBAHHBIX CHCTEM.

1.2. Mecto yuyeOHOo# qucunminHbl B ctpykrype IIIICC3:
[1. ITpodunbHbIe TUCITUTLIUHBI
ITJ1.01 Maremaruka

1.3. Hearu wu 3agaum y4yeOHOW JUCHUILVIMHBI — TpeOOBaHUA K
pe3yJIbTaTaM OCBOCHMS Y4eOHOM AUCHUIIIUHBI:
ConepxaHue MIPOTrpaMMBbl 00111e00pa3oBaTeIHLHOM JTACIUTIIIAHBI

«MaTtemaTHKa» HaNpaBJIEHO Ha JOCTWKEHHE pE3YyJIbTaTOB €€ U3Y4YEeHHS B
cootrBercTBUU ¢ TpeboBanusamu DPI'OC COO c¢ yuerom mnpodeccuoHanbHOU
HanpasieHHocTH OI'OC CIIO.

1.4. KonnuecTBO 4acOB Ha OCBOEHUE AUCIUIUINHBIL:
MaxkcumanbHOU yueOHOU Harpy3ku oOydaromierocs 322 4acoB, B TOM UHUCJIE:
— oOs3arenpHas ayauTopHas yueOHas Harpy3ka (BCero), B TOM YHCIIE
npakTUyecKas MoAroToBka - 156 yvaca.

1.5. Ilnanupyemble pe3yJabTAaTbl OCBOCHHMSI 001e00pa3oBaTeIbLHOM
aucumIuHbl B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO.

Ilnanupyemblie pe3yabTaTbl 00y4eHUs
O0mme KoMneTeHINH
Oo0mme JAucuunianHapHbie

OK 01 BeiOupars TOTOBHOCTb K  TPYAY,-BIaJeTh METOJaMH JOKa3aTEJbCTB,
CIIOCOOBI pELICHUS|0CO3HAHHE LIEHHOCTH[AJITOPUTMAMH PELICHMs 3a7ad; YMEHUE
3asaq MacTepcTBa, TPYA0TI00ue; (bopmynupoBaTh olnpezeneHus,
npoeCCUOHANBHOH |- TOTOBHOCTh K aKTHBHOHAKCHOMBI U TEOPEMBI, NPUMEHATH HX,
NesaTeNbHOCTH NesITeIbHOCTH [IPOBOJIUTH JI0Ka3aTeNbHbIE
MPUMEHUTEIBHO TEXHOJIOTUYECKOM U[pacCcyXJIEHHs B XOJI€ PELLICHUs 3aa4;
K Pa3IMYHBIM[COLIMATIBHON HANpaBJIEHHOCTH,- YMETb ONEPUPOBaTh IMOHATHUAMHU:
KOHTEKCTaM CIIOCOOHOCTh ~ MHUIMHMPOBATH,CTENICHb  YMCIA, JIOrapugm 4ucia,

[UIaHUPOBATh HUyMEHHE  BBIOJHATH  BBIUMCIICHHUE

CaMOCTOSITENIbHO ~ BBINIOJIHATH3HAUEHUI U npeoOpa3oBaHusy

TaKyH0 JAESITEIbHOCTD; BBIPAXKCHUI co CTETECHSIMHU u
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- HMHTEpeC K pasiIuYHbBIMpIOrapupmMamH, npeoOpa3oBaHus]
chepam  mpodeccnoHaTHLHOMTPOOHO-pAIIMOHAIBHBIX BBIPAXKECHUH;
NesITeIbHOCTH, - yMeTb ONEpUpPOBATh IOHATUSIMHU:
OBiajieHne yHHMBEPCATbHBIMU|PAIIIOHAIBHEIE, UppaliOHATIbHBIE,
y4eOHBIMH HOSHaBaTeJIBHBIM:EIOK&S&TCJ‘IBHHC, CTEIICHHBIE,
NeHCTBUAMU: iTorapr(MIIecKue,

a) 0azoBbIe JOTMYECKUETPUTOHOMETPHUCCKHE  YPAaBHEHUS W
NeCTBHSA: HEpPaBEHCTBA, UX CUCTEMBI;

- CaMOCTOSITEJIbHO-  YMETh  OINEPUPOBATH  MOHATHIMMU:
(bopmynupoBaTh W(pyHKIUSA,  HenmpepbiBHas  (QyHKIu,
AKTyaIM3UpOBaTh  MPOOJIEMY,IPOU3BOIHAS, nepBooOpazHas,
paccMaTpUBaTh €elONpe/ICTICHHbI ~ WHTErpai;  YMETh
BCCCTOPOHHE; HAaXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX
- yCTaHaBIMBATH(DYHKINH,  WCIONB3YyS  CHPABOYHBIC
CYIIECTBEHHBIH MpPHU3HAK WIMMATEPUAIIBL; HCCIIEeI0BATh B
OCHOBaHMS JUISI CPaBHEHUS,IPOCTEHIIMX ciaydasXx (QyHKIUH Ha

KITacCU(UKALIUU U 00OOIICHNUS;

- ONpENEATh ey
NEATEIbHOCTH, 3a/1aBaTh|
[apamMeTpsl U KPUTEPUH HX

JTOCTHIKCHHA,

MOHOTOHHOCTBh, HAaXOJUTH HAUOOJIBIIINE

M HAaUMCEHbIIME 3HAueHUs (YHKIIMA;
CTpOUTH TpauKH MHOTOWIEHOB (|
MCITOJIb30BAaHUEM anmnaparaj

MAaTEMATUYCCKOT'O aHaJIn3a; IPUMCHATDH

- BBISBIIATH 3aKOHOMEPHOCTU HIPOM3BOJHYIO MpPH PEIIEHUU 337ad Ha

[TPOTUBOPEUHS
pacCMaTpUBAEMBIX SIBICHUSX;
KOPPEKTUBBI

B

BHOCHUTbD B

ESATENBHOCTD, OLICHUBATH
COOTBETCTBUE pE3yJIbTATOB

CJIAM, OLICHUBATh PUCKHU]

HOCHQI[CTBI/Iﬁ ACATCIIbHOCTH,
- pa3BuBaTh
MBIIIJICHHE  TPU
PKU3HEHHBIX TTPOOJIEM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE

KpPEaTUBHOE
pelIeHnH

neiicTBUA:
- BJIAJIETh HABBIKAMHU Y4eOHO-

NIBYOKEHUE; pemaTh MIPAKTHUKO-
OpUCHTHPOBaHHbBIE 3aJauu Ha|
HarOOJIbIIIEe U HAMMCHBIINE 3HAYCHHS,
Ha HaxOXJEHHE IyTH, CKOPOCTH U
YCKOPEHHS;

- yMeTb ONEpUpPOBATh IOHATUSIMHU:
palioHaIbHas byHKIHS,
nokaszareiabHass (DYHKIMS, CTEICHHAas]
dbyHKIMS, Torapudmudeckas GyHKIHS,
TPUTOHOMETPHUYECKHE byHKIHH,
oOpaTHble (YHKIIUH, YMEHHE CTPOUTH
rpaduku M3YYEHHBIX GbyHKIHH,

MCIIOJIb30BaTh TpadUKU TPU HU3YUYECHUU

[POLECCOB M 3aBUCHUMOCTE,

pelIeHNH 337a4 U3 JIPYTHX Y4eOHBIX

npuy|

MpEIMETOB 3aJa4 M3 PEATbHOM]
PKU3HH; BBIPAXKATh dhopmynamu
3aBUCUMOCTH MEXTY BETUIMHAMU;

yMETh peliaTh TEKCTOBBIC 3aj]1auyM|

n

pa3HbIX TUIOB (B TOM 4YHCIE Ha|
[IPOLEHTHI, JOJIM U YaCTH, HA JIBUKEHHUE,

paboTy, CTOMMOCTH TOBAapOB M YCIYT,

M CCIIEI0BATEIIbCKOM 51
[TPOEKTHOMN EeSITENBbHOCTH,
HaBbIKAMU paspenieHus
po0Jem;

- BBISIBIIAATD NPUYMHHO-
CJIEICTBEHHBIE CBA3U 71
AKTYaJIU3UpPOBATH 3a7a4y,
BBIJIBUTATh TUIIOTE3Y ec|
[peLIeHus, HaXOJIUTh
ApPTYMEHTBI JUIs]

HAJIOTH, 33/1a4M U3 00JIaCTH yIpaBJICHUS
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T0Ka3aTeNIbCTBA CBOUX[TMYHBIMU U CEMEHHBIMU (PUHAHCAMHU);
YTBEPKICHUH, 3a/1aBaThCOCTABIIATh  BBIPAXKCHUS, YPaBHEHHS,
[apamMeTpbl u KPUTEPUUHEPABEHCTBA W HUX CUCTEMBI 11O
pELICHUS; YCJIOBHIO 3a/1a4u, UCCIIEI0BATh

- aHAIM3WPOBATH IOJyYCHHBIC
B XOJE peIIeHUs 3ajauy]
pE3yIIbTATHI, KPUTHYECKH
OLICHUBATh WX JIOCTOBEPHOCTH,
IMPOTrHO3UPOBATHL H3MCHCHHUC B
HOBBIX YCJIOBUSIX;

-- YMCTb ICPCHOCUTL 3HAHUS B
MMO3HABATCIIbHYIO H
MPaAKTUYECKYIO obnacty
PKI3HEICATEIbHOCTH;
- YMETh MHTETPUPOBATH 3HAHHSI
U3  pa3HBIX  NPEIMETHBIX|
o0J1acTei;

BbIABHUI'aTb HOBBIC HJCH,

HpezmaraTb OpI/IFI/IHaJ'H:HBIG
MMOAXOAbI N peH_IeHI/I}I;
CIIOCOOHOCTH

1 Hux

CITOJIL30BaHUS B
[MO3HABATEJILHON U COIMAILHON

[paKTHKE

MOJYYCHHOE pEeIIeHHEe H OICHUBATH
MPaBOIIOI00HOCTh PE3YIIbTATOB;
YMETh  OIEPHPOBAThH
cpenHee apudmeTHdeckoe,

TIOHATHSIMU
MeauaHa,
HanOOoJbIlIee ¥ HAaUMEHBIICE 3HAUCHUS,
pa3Max,

AUcCtiepcus, CTAaHAApPTHOC

OTKJIOHEHHE YHUCIIOBOTO Habopa; yMeTh|

3BIICKATh, UHTEPIPETUPOBATH)
nH(pOopMaIio,  MPEACTABICHHYIO
TabnuIax, Ha auarpaMmax, rpadukax,
OTpaKAIONIYIO peabHBIX

MPOIIECCOB W SIBJICHWUW; TPEACTABIISITH

B
CBOICTBa

MH(OPMAIIMI0O C TIOMOMIBIO TAOJHUIl H
muarpamm; HCCIIENOBATH
CTAaTUCTUYECKUE JAHHBIE, B TOM YHCIIE C

pUMEHEHUEM TpapUUecKuX METOJOB U

HIIEKTPOHHBIX CPECTB;

- yMeTb OIEPHPOBATh MOHATHAMHU:
CIIy4allHBII  ONBIT M CIIy4alHOE
COOBITHE, BEPOATHOCTh  CIY4alHOTO
COOBITHS; yMeHHE BBIYHCIIATH
BEPOSTHOCTD C UCTIOJIb30BAHNEM|
rpadU4ecKuX  METOJOB; IPUMEHSTH
(opMyNbl  CHOXKEHHUS UM YMHOXXEHUS
BEPOSTHOCTEH, KOMOWHATOPHbIE (aKThI
1 (opMynbl TpU pENICHWH 3ajad;
OLICHUBATh  BEPOATHOCTH  pEajIbHBIX

COOBITHI; 3HAKOMCTBO CO CIIy4ailHBIMHU|
BEJIMUYMHAMHU;  YMEHUE  TPUBOJAUTH
[IPUMEPBI MPOSBICHUS 3aKOHA OOJBIIHX

UUCCII B INPUPOAHBIX U O6H_[€CTBGHHBIX

SIBIICHUSIX;

- yYMEThb OIEpPUPOBATh IOHATUSIMHU:
TOYKa, npsimas, IIJIOCKOCTB,
[IPOCTPAHCTBO,  JBYI'PAaHHBIA  Yrod,
CKPELIMBAIOIINECS MpsIMBIE,
[apajyIeIbHOCTh 71
MepHEHIUKYISIPHOCTD MPSIMBIX u

[IJIOCKOCTEW, Yrojd MEXAY IPSIMBbIMY,
YTOJ1 MEXIy MpsSMOM U IIOCKOCTBIO,
YTOJ1 MEXKAY IJIOCKOCTSIMH, PaCCTOSIHUE]
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OT TOYKM JO IUIOCKOCTH, PAaCCTOSIHUE
MEXIYy TMPSMBIMH, PACCTOSHUE MEKIY
[UIOCKOCTSIMH; YMEHHME HCIOJIb30BAaTH
[pU PElICHUU 33/1a4 U3y4eHHBIC (PaKThI
M TEOpEeMbl IUIAHUMETPUU; YMEHUE
OLICHUBATh pa3mMepsl 00BEKTOB
OKPYKaroIIero MUpa;

- yMeThb ONEpUpOBATh IMOHATUSIMHU:
MHOTOTPaHHUIK, ceueHHe
MHOTOTpaHHHKA, Ky0, mapaienenumnes,
npu3Ma, — nupaMmuga,  gurypa o
MOBEPXHOCTh  BpAlICHUS, WIHHID,
KOHyC, map, cdepa, ceuyeHus (UTYpH]
BpallleHUsl, IIJIOCKOCTh, Kacarolascs
chepbl, IWIMHAPA, KOHYyca, IUIONIAJlH
MOBEPXHOCTU  MHUPAMUbl, [PU3MBI,
KOHyca, IWINHIPA, IUIOMAAb CQepsl,
00BEM KyOa, IPSMOYTOJIBHOTO
napajuieNienune1a, MupaMubl, IPU3MEI,
[WIMHIpa, KOHyCa, Ilapa; yMEHHE
1300paxarhb MHOTOTPaHHUKHU u
MMOBEPXHOCTHU BPAIICHUSI, UX CEYCHHUS OT
PYKH, C  TIOMOIIBIO  YEPTEKHBIX]
MHCTPYMEHTOB u ANEKTPOHHBIX
CPEICTB; yMEHHE pacrno3HaBaTh
CUMMETPUIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaThb MIPaBUIIbHBIC
MHOTOTPaHHUKH;

- YyMeTh ONEpUPOBATH TMOHATUSMHU:
BUKEHHE B IMPOCTPAHCTBE, MOJ00HBIE
(burypsl B IpOCTPAHCTBE; UCIIOJIb30BATH
OTHONIEHUE TTIONIAJeH MOBEPXHOCTEN U
00beMOB  TONOOHBIX  uryp  mpH|
PELICHUH 3a]a4;

- YMETh BBIYUCISITH T€OMETPHUYECKUE
BEJIMYMHBI (JUIMHA, YTrOJ, IUIOMIAb,
00BEM, IUIOINAb MOBEPXHOCTH),
MCIIONIB3YSl U3y4eHHble (QOpMYJbl U
METO/IBI;

- yMeThb ONEpUpOBATh IMOHATUSIMU:
MpsIMOYTOJIbHAsE CHCTEMa KOOpJWHAT,
KOOPIMHATHI TOYKH, BEKTOD,
KOODAMHATBl  BEKTOpPA,  CKAIAPHOE
[IPOM3BEACHUE, YTOJI MEXy BEKTOPaMH,
cymMMma BEKTOPOB, MIPOU3BEICHNUE
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BEKTOpa Ha 4YHUCJIO; HAXOOUTh ¢
[IOMOLLIBIO M3Y4YEHHBIX bopmyn
KOOPIHUHATHI CepeIHHbI OTpe3Ka,
[paccTOsIHUE MEKIY JBYMs TOUKaMU;

- yMeTb  BbIOMpaTh  MOAXOIAIIUI
M3Y4CHHBII  METOA Ul PEIICHHs
3a[a4M, paclo3HaBaThb MaTEMAaTHYECKUE
(akThl M MaTeMaTUYECKHE MOJEIH B
[IPUPOIHBIX U 00I11eCTBEHHBIX
SIBICHUSIX, B  HCKYCCTBE; YMEHHE
[IPUBOIUTH IPUMEPHl MATEMaTUYECKHX
OTKPBITUM POCCUMCKOM M  MHUPOBO
MaTeMaTUYECKON HAyKH.

- yYMeTb ONEPHUPOBATH IOHATUSAMMU:

OlpeNeieHne,  akCHoMa,  TeopeMma,
CIIEICTBHE, CBOICTBO, MPU3HAK,
TOKAa3aTeNNbCTRO, PaBHOCHIIbHBIE
(opMyIHPOBKH; yYMEHHE
dbopMynupoBaTh oOpatHoe ul
[IPOTHBOIIOJIOXKHOE YTBEPXKACHHE,

[IPUBOAUTH MPUMEPBI U KOHTPIPHUMEDHI,
MCITOJIB30BAaTh METOJ MaTeMaTH4eCKOMH|
MHIYKIWW; MPOBOJIUTH JOKAa3aTEIbHBIC]
[PACCy)XKJIEHHsI TpH pEIIEHUH 3ajad,
OLICHUBATH JIOTMYECKYIO IPaBUIBHOCTH
[PACCYXIECHUI;

- YMCTb OncprupoBaTh IIOHATUAMMU.
MHOKECTBO, ITOAMHOXECTBO, ONEpalun

Ha MHOXCCTBAMU, YMCHHC
M CIIOJIB30BAaTh TCOPECTUKO-
MHOKECTBESHHBIN arrmapar JJIA

OMMCAaHUA peaJbHBIX IMPOLECCOB U
SIBICHUN TIpU pEIIeHWH 337ad, B TOM
YHCIIe U3 JPYTUX YIeOHBIX MPEIMETOB;

- YMETh ONEPUPOBATH MOHATUAMU: Tpad,
CBSI3HBINA Tpad, nepeBo, IUKI, rpad HA
[UIOCKOCTH;  YMEHHE  3aJaBaTh W
OIHCHIBATh rpadbl pa3IMYHbIMMY]
crioco0aMu; HCTOB30BaTh Tpadbl MpH|
pEIlIeHNH 3a/]aY;

- yMeTb CBOOOJHO  ONEPUPOBATH
MOHITUSIMH: COUYETAHHE, MEPECTAHOBKA,
4HCII0 COYCTaHMH, 4HUCII0
[EepEeCTaHOBOK; ounomM  HproTOHA;
YMEHHE TMPUMEHSITh KOMOHMHATOPHEIE]
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(bakThl U paccyXIeHUs i pelIeHUs]
3aad;

-yMETh  ONEpPUPOBATh  IMOHATHUSIMHU:
HATypaJIbHOE YHWCIO, IEJoe YHCIIO,
OCTaTOK 110 MOAYJIO, PallOHAILHOE
YHCIIO, HUPpPALMOHATIEHOE YHCIIO,
MHOXECTBA  HATypaJbHBIX,  IEJIBIX,
parMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCell; YMEHHUE UCIIOJIb30BaTh MPU3HAKHY]
ICIIMMOCTH, HauMEHBIINN o0Imui
nenuTeENs W HAUMEHbIIEE — OoOlee
KpaTHOEe, anroput™ EBximma npy|
pEIICHMH  3a7a4,  3HAKOMCTBO (|
Pa3TUYHBIMHU MO3UIIHOHHBIMY]
CHCTEMaMHU CUHCJICHH,

- yMeTb CBOOOJHO  OMNEPUPOBATH
[TOHSTUSMH: CTEIIEHb  C  IIEJIBIM
MOKa3aTeleM, KOPeHb HaTypalbHOU
CTCTICHH, CTENEHb C PAIMOHATBHBIM
[IoKa3aTelieM, CTCIICHb C
TECTBATEILHBIM (BEIIECTBEHHBIM )
MmokasaTeyieM, jorapudmM Yucia, CHHYC,
KOCUHYC W TaHTEHC IMPOU3BOJIHHOTO)
JrCIa;

- yMEThb OIEPUPOBATh TOHSATHUIMH:
TOXICCTBO, TOXKJIECTBECHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHCHHUA W
HEPABEHCTB, PaBHOCHIILHOCTH
YpaBHEHUW, HEPAaBEHCTB W CHCTEM,

panroHaIbHbIE, UppaIMOHATIBHBIE,
MoKa3aTebHbIE, CTETICHHBIE,
lmorapuMUIecKue,

TPUTOHOMETPHUYECKHUE YpaBHEHUS,

HCPAaBCHCTBA u CHUCTCMBI, YMCHUC
pClIaTb YpPaBHCHUSA, HCPABCHCTBA U
CHCTCMbI C IIOMOIIIBIO PA3INYIHBIX
[IPUEMOB; pemiath YpaBHEHUS,
HEPaBEHCTBA U CHUCTEMBI C [TApaMETPOM;
[IPUMEHSATh ypaBHEHUS, HEPABEHCTBA,
128:¢ CHUCTEMBI JUTSL penieHus
MAaTEMATUYCCKUX 3aJad M 3aJa4 U3
pa3IMYHBIX o0macreii HayKu 51
[pEaJbHOU KU3HU;
-yMETh cBOOOHO ONepUpOBaTh
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[OHSTUSMMU: rpadux byHKIUH,
oOpatHast  (QyHKIUS,  KOMIIO3MLUS
(byHKIHH, JUHEMHAs byHKIHA,
KBaJgpaTHUHas (DYHKIUS, CTEleHHas
(GYHKOMST ¢ [easIM  TIOKa3aTesieM,

TPUTOHOMETPHYECKHE ¢byHKIIUY,
oOpaTHbIe TPUTOHOMETPHUUECKUE
byHKIIH, MoKazarenbHas u

iorapumuueckas (QyHKIHHA; YMEHHE
CTpouTh rpaduKu (QYHKIIHIA, BBITOTHATH
npeoOpa3oBaHus rpaguKoB HyHKIIMIA;

YMEHUE UCIOJIb30BATh rpaduky]
(GYHKIOMIA U1 U3ydeHUs MPOILECCOB U]
3aBUCHMOCTEH TpH pEIICHWH 3ajad U3
NMpYrux y4eOHBIX MpPEAMETOB U U3
[peanbHOU JKU3HU; BBIpaXaTh
(dopMynaMu  3aBUCUMOCTH  MEXIY]

BCJINYHNHAMMU,

YMEHUE CBOOOTHO OTIEpPUPOBATH
[TOHATUSAMU: YETHOCTD byHkuuy,
[IEPHOIUYHOCTh byHKINY,
OrpaHUYCHHOCTD GyHKINH,

MOHOTOHHOCTh (YHKIIMH, 3SKCTPEMYM
(byHKIIMKM, HAMOOJbIIIEE U HAUMCHbBIIICE
3HaYeHUS (DPYHKIUM HA TPOMEXKYTKE;
YMEHHUE  TPOBOJIUTH  HCCIIEIOBAHHE
b yHKIUY;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U
rpadukd  QYHKIMA Ui peLIeHHs
YpPaBHEHUH, HEPaBEHCTB U 3a1ady ¢
apaMeTpamu; n300paxarb HA
KOOPJMHATHON IIJIOCKOCTH MHOYECTBA
[pEUICHU ypaBHEHWI, HEPABEHCTB U HX
CHCTEM;

- yMeTb CBOOOJHO  OIIEPUPOBATH

ITOHATUAMMU: IOCJIICAOBATCIBbHOCTD,
apudmeTnueckas nporpeccus,
reoMeTpUIecKast nporpeccus,
OCCKOHEYHO yOBIBaroIIasl

reoMEeTprUYecKasi TPOTrPecCHsi; yMEHHUE
3aJaBaTh ITIOCICAOBATCIBHOCTH, B TOM
YuCiIe C IOMOIIBI0  PEKYPPEHTHBIX
opmy;

- YMCTb OncprupoBaTh TIOHATUAMU .
HCIIPCPBIBHOCTD (byHKI.[HH, ACUMIITOTHI
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rpaduka (yHKIMH, TEpBas U BTOpas
[IPOM3BOHAS byHKIIH,
reOMETPUYECKUN U (PU3MUYECKUIl CMBICIT
[IPON3BOIHOM, nepBooOpazHas,
ONpENIEIEHHBbII  MHTErpaj;  yMEHUE
HaXO/INUTh ACHMIITOTBI rpapuka
(byHKLIUY; yMeHue BBIUHCIIATH|
[IPOM3BOJIHBIE CYMMBI, IPOU3BEICHMUS,
YAaCTHOTO M KOMIIO3MIMU  (DYHKITHIA,
HAXO/JUTh YypaBHEHHE KacaTeJIbHOM K
rpaduxy GyHKINN;

YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
U1 UCCleloBaHMs  (QyHKUUH, [uid
HAXOXKJCHUs HaWIy4llIero pelIeHus B
[PUKJIAJHBIX, B TOM YHCJE COLUAIbHO-
HKOHOMHUYECKUX u bu3nyeckux|
Bajadax, JUIsl ONpeNeNIeHUs] CKOPOCTH H
YCKOPEHHUS; HAXOOUTh IUIOWAAA H
00BeMbI (UTyp ¢ TIOMOIIBIO MHTETpaa;
[IPUBOJIUTH TPUMEPHI MaTEMAaTHYECKOTO)
MOJICJINPOBAHUS c MIOMOILBIO
mudGepeHIMaTbHBIX YPAaBHCHHU;

- yMETb ONEpUpPOBaTh IOHATUSAMMU:
KOMIUJIEKCHOE ~ YHUCJIO,  COIPSKEHHBIE
KOMIUICKCHBIE ~ 4YHCJIa, MOAYIb U
AQpPryMEHT KOMIUIEKCHOTO 4Hcia, Gopmal
3arucu KOMILIEKCHBIX qucen
(reomeTpuyecKas, TPUTOHOMETPHYECKas]
1 anreOpanveckas); yMeTb IPOU3BOINUTH

apudMeTHIECKHE JEHCTBUS C
KOMIUICKCHBIMH YHCIIAMH;, TPUBOJINTH
PUMEPHI UCTIOJIh30BaHUS]

KOMIUIEKCHBIX YHCEIT,;
- yMeTb  CBOOOJHO  OIIEPUPOBATH
MOHITUSIMH: CpeIHEee apudMeTHyecKoe,
MesnraHa, HauOoJsblllee W HAMMEHBIIIEE
BHAYCHUS, pa3max, JHcIiepens,
CTaHIapTHOE OTKJIOHEHHUE TUIs
OMMCAHUS YHUCIOBBIX JAHHBIX; YMEHHUE
MCCIIEIOBaTh CTAaTHUCTHYECKUE JaHHBIE,
B TOM 4HClI€ C [pPUMEHEHHEM
rpadu4ecKuX METOJIOB U AIIEKTPOHHBIX
CpencTB; TpadUYEeCKH  HCCIEAO0BATH
COBMECTHBIC HAOJIOACHUS C TIOMOIIBIO
arpaMM  pacCeUBAaHMS U JIMHEHWHOH
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perpeccuu;
- YMETh  HaxXxOIWTh  BEPOSTHOCTH
COOBITHIA c HCIOJIb30BAaHHUEM
rpaduuecKux METOJOB; IPUMEHSTDH s
perieHus 3a1a4 GopMysbl CIOXKEHUS U]
YMHOXEHHUSI BEpOSITHOCTEH, (opMymy]
MOJTHOM BEPOSTHOCTH, dbopmyny|
bepuyn, xKoMOWMHATOpHBIE (aKTHl M|
(dbopMyIbI;  OIEHMBATh  BEPOSITHOCTH
[pEaIbHBIX COOBITHIA; yYMEHHE
OTIepUpPOBATh TIOHATUSMU: ClydaliHasi
BEJTMYMHA, pacmpeseneHue]
BEPOSTHOCTEH, MaTeMaTHYECKOe]
OKUJaHWe, JMUCIIEPCHS U CTaHAApTHOE
OTKJIOHCHHE  CIy4YallHOM  BEJIMYMHBI,
(GYHKIIMN pacnpeneNeHns U IUIOTHOCTY|
PAaBHOMEpPHOTO,  TOKA3aTeNIbHOTO M|
HOPMAIBHOTO paclpee/ieHuil; yMEHUE
MCIIONIb30BAaTh  CBOMCTBA  M3YYECHHBIX
pactpelleIeHUil Ui pElleHus 3a/aad;
3HAKOMCTBO C TOHATUSMHU:  3aKOH
OOJIBIITUX YHCEJI, METOIBl BHIOOPOYHBIX]
MICCIIEIOBAHUM; yMEHHE TPUBOAUTH
[pUMEpPHI MPOSBIECHUS 3aKOHA OOJIBIINX
Yrcesl B MPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSIX

- yMeTh  CBOOOJHO  ONEpPUPOBATH
MOHITUSIMH: TOYKA, TIPSIMasi, TUIOCKOCTb,
[POCTPAHCTBO, OTPE30K, Y4, TUIOCKHIA
YTOJI, IByTPAHHBIA YroJ, TPEXTPAHHBIM]
YTOJI, TepeceKaroluecs, napauielbHble

151 CKpELIUBAOIIHNEC IpsIMEIE,
[apajjieIbHOCTh 51
[IEPIEHIUKYIISIPHOCTD IIPSAMBIX y

[JIOCKOCTEM, yrosl MEXIy MpsSMBbIMH,
YLOJI MEXIy NpSIMOM M IUIOCKOCTHIO,
YrOJI MEXIy IUIOCKOCTSIMH; YMEHHE
MCIIOJB30BaTh IIPHM  PEIICHUM  3a]ay
M3ydeHHble  (QaKThl M TEOpEMbl
[UIAHUMETPUM;  YMEHHE  OLICHHBATH
pa3Meppl OOBEKTOB B OKpY’KarolleM
MUDE; YMEHHE OIIEpUPOBATH
MOHSTUSMH: MHOTOIPDAHHUK, CEYEHHE
MHOTOTpaHHUKA, IIPaBUJIbHBII]
MHOTOTpaHHUK, @pU3Ma, MHpPaMUJa,
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(durypa W TOBEPXHOCTh BpAIICHUS,
[WIMHIP,  KOHyc, 1map,  cdepa,
pa3BepTKa  TOBEPXHOCTH,  CEUYCHHUS
KOHYyCa U IUJINH/IPA, MapaJlJIeIbHBIE OCH
WM  OCHOBAaHHWIO, CEUYCHHE  IIapa,
MIOCKOCTB, Kacaromascs cdepsl,
[UIMHApPA, KOHYCa, YMCHHE CTPOUTH
CCUeHHEe MHOTOTPAHHUKA, H300pakaTh
MHOTOTPAaHHHKH, burypsi ul
MOBEPXHOCTH BpAILIEHUS, UX CEUCHUS, B
TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX]
CpEICTB; YMEHUE MPHUMEHSTHh CBOWMCTBA
FEOMETPUUECKHUX ¢uryp,
CaMOCTOSITEITEHO bopMyHupoBaTH
ONpeneNieHusT  u3y4aeMmblix  Quryp,
BBIIBUTATh THUIOTE3bl O CBOHCTBAax W
MpU3HAKaX TeOMETPUYECKHX  (uryp,
00OCHOBBIBATh HIIM OIPOBEPraTh WUX;
YMEHHE TPOBOJUTH KIIACCU(DUKAIIHIO
Guryp MO pasIMYHBIM  TPU3HAKAM,
BBITTOJTHSTH HEOOXOIUMBIE
OTTOJTHUTEIILHBIE IOCTPOCHUS;

- yMeTb CBOOOJHO ONEPUPOBATH
MOHATUSMHU: TUIOMIAAb (UTYPBI, 00BEM|
(UTYpBI, BEIMYMHA yTIIa, PACCTOSHUE OTY
TOYKH JI0 TIUIOCKOCTH, PACCTOSIHHE
MEXIY TMPSMBIMH, PACCTOSHUE MEKIY
MIOCKOCTSIMH, TI0MIA b chepsl,
[UIOIA[b  TOBEPXHOCTH  IHPAMHUJIBI,
NpU3MBI, KOHYyCa, LWIHHIPA, 00beM
KyOa, MIPSIMOYTOJTHHOTO|
napaieNienune1a, TUPaMHIbI, TIPU3MBL,
[UIMHApA, KOHYyca, IIapa; YMEHHUE
HAXOJUTh OTHOIIICHUE 00BEMOB
MoJO00HBIX (QUTYD;

- yMeTh CBOOOJHO  ONEpPUPOBATH
MOHSATUSMH: JIBXKCHHE, Tapaljie/bHBIN
MepEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MTOBOPOT,
npeoOpa3oBaHue MOA00UsI, TMOJO0OHBIE
(UTYpBI; yMEHHE pACIIO3HABATh PaBHbBIC
U 10700HbIE (UTYPBI, B TOM YHCIE B
pPUpPOJC, HCKYCCTBE, apPXUTEKTYpE;
YMEHHE UCTOJIb30BaTh I€OMETPHUICCKHE
OTHOIICHUSI, HAXOAUTh T€OMETPHUECKUE
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BEJIMYMHBI (JUIMHA, YTrOJ, IUIOMIAb,
00BEM) TIpU pEIIeHUHU 3a/1a4d U3 IPYTHX
yIeOHBIX TPEIMETOB U U3 PEallbHOM]
PKU3HU;

- yMeTb CBOOOJHO  OMNEPUPOBATH
MOHATUSIMHU: TIPSAMOYTOJIbHAS CHUCTEMA
KOOpAMHAT,  BEKTOp,  KOOPJIWHATHI
TOYKH, KOOpPAMHATHI BEKTOpa, CyMMa|
BEKTOPOB, MPOW3BEICHUE BEKTOpa HA
UYHCIIO, PA3JIOKEHHUE BEKTOpa 1m0 0asucy,
CKaJsIpHOE TIPOU3BEICHUE, BEKTOPHOE
[POM3BEICHUE, YTOJ MEXKY BEKTOPAMHU;
YMEHHE HCIIONb30BaTh BEKTOPHBIN 1
KOOpJAMHATHBI METOJ MJii pelIeHUs
FEOMETPUUECKUX 3aJad U 3a/1a4 JAPYTruX
y4eOHBIX  MPEAMETOB;  ONEPUPOBATH
MOHATUSAMU: MaTpuua 2x2 u 3x3,
OTIpeICITUTENb MaTpHIIbI,
FEOMETPHUECKUI CMBICIT OTIPEACITUTENS,
-  yMeTh MOJEIHUPOBATh PEaJbHBIC
CUTyalldd Ha S3bIKE MAaTE€MaTHUKH;
COCTaBJISITh  BBIPAKEHUS, YPaBHEHMS,
HEpPaBEHCTBA W HMX CHCTEMBI IO
YCIIOBUIO 3a1auu, HCCJIEIOBATh
[MOCTPOCHHBIE MOJIEH C
MCIIONIb30BAHMEM  amapara ajireOpsl,
MHTEPIPETHPOBATH MOJTyYEHHBIH
pe3ynbTaT; CTPOUTh MaTeMaTHYECKHE
MOJIETT C TIOMOIIBIO TEOMETPUYECKHUX
MOHSTUI U BEJIMYWH, pelIaTh CBSI3aHHBIC
C HMMHM  TpakTHYECKHE  3aJayH;
COCTaBJISITh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOJTy4YEHHBIH
pe3yNbTaT; peliaTh MPUKIAIHBIE 3a/1a4H
CpeICTBAMU MAaTEMaTUYECKOTO aHAIH3a,
B TOM qucle COIIMAITLHO-
PKOHOMHUYECKOTO W (hu3mdeckoro
XxapakTepa;

- yMeHHEe BBIOMpaTh MOJXOMSIINH
METO/T TUISE pelieHus 3a]a4u;
MOHMMAaHNUE 3HAYMMOCTH MaTeMaTUKH B
M3YYCHUU TTPUPOIHBIX U OOIIECTBEHHBIX
[IPOLIECCOB M SIBJIICHUM;  yMCHUE
pacmo3HaBaTh  IPOSBICHUE  3aKOHOB
MaTEeMATUKH B HCKYCCTBE, YMEHHUE
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[IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX]
OTKPBITUM POCCUMCKOM M  MHUPOBO
MaTEeMaTU4YECKON HayKu

OK 02 Hcnonb30Bathb
COBPEMEHHBIE CPEJICTBA
MOWCKa, aHATIH3a U
MHTEPIIpETANN
MHGbOpMALIH, U
MH(pOpPMAalMOHHbIE
TEXHOJIOTUH IS
BBITTOJIHEHUS 32144
podecCuoHATBHON

e TebHOCTH

B o0nacTu EHHOCTH HAYYHOTO
[MO3HAHUS:
-c()OpMHUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO

IIOHATHAMMU

byHKIHS,
CTeTIeHHas

yYMETh  OIEPHPOBATH
panroHaIbHAs

MmokaszaTenbHas  (PyHKIUSA,
dbyHKIMS, Torapudmudeckas GyHKIHS,

TPUTOHOMETPUYECKUE ¢byHKIMY,

COBPEMEHHOMY

pa3BUTHUSA 151

HAyKH
00I11eCTBEHHOM MIPAKTHUKH,
OCHOBaHHOT'O
KYJTBTYD,

OCO3HAHHWIO CBOCTO MEC€CTa B

Ha  JUAaJIore

MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE

SI3LIKOBOM W UMTATENbCKOM|

KYJIbTYPBI KaK  CpencTBa

B3aMMOJCHCTBUA MEXTY
TFOZIbMHY Y TIO3HAHWS MUDA;

- OCO3HaHME
Hay4YHOU

rOTOBHOCTD

JeATEIbHOCTH,
OCYLIECTBIIATH
[IPOCKTHYIO 51
MCCIIE0BATEIBCKYIO
NIEeATEIbHOCT WMHIUBUYAIBHO
1 B IpyIIIE.

OBnazneHne yHUBEPCAJIbHBIMU

MENCTBUSIMU:
B) paboTa c nHpOpMaIueH:
- BJIQ/IETh HaBbIKaMU

MoJydeHuss UHPOpMalUu U3
MCTOYHMKOB PA3HBIX THUIIOB,
CaMOCTOSTEIILHO

OCYLIECTBIIATh IOUCK, aHAJM3,

ypOBHIOI](j6paTHBIe (GyHKIMU; yMEHHE CTpPOMTH

CHOCO6CTByIOH_IeF0|peH_IeHI/II/I 3aa4 U3 JAPYTuX y4eOHBIX
1§

HECHHOCTHUHCPABCHCTB,

y‘le6HI)IMI/I IMIO3HAaBaTCIBbHBIMUIIOMOIIBIO

paduxu (ynkuwmii,
MCIIONIB30BaTh TPAQUKU TIPU U3Y4ECHUH

MU3Y4YEHHBIX

MPOIIECCOB W 3aBUCHUMOCTEH, TIpy|

peanbHOI]
dhopmynamy

peaMETOB
PKA3HU,

U 3a1ad U3
BBIpaXKaTh
3aBUCHMOCTHU MEXK]y BETUYMHAMH,

YMCTL  OIICPpUPOBATH  MMOHATHUAMMU:

TOKJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
CHCTEMa YpaBHEHUU W

PaBHOCHJIBHOCTD
YpaBHEHU, HEpPaBEHCTB CHUCTEM,
palroHaIbHbIE, UppalMOHANIbHBIE,

ITOKa3aTCIbHBIC, CTCIICHHBIC,

HEPaBEHCTBO,

)51

iorapupmMuIecKue,
TPUTOHOMETPHUUYECKHE yYpaBHEHH,
HEpaBEHCTBA U CUCTEMBI; YMETh PeIlaTh
YPAaBHEHHsI, HEPABEHCTBA M CHCTEMBI C
pa3IUYHbIX IIPUEMOB;
pelmaTb ypaBHEHHs, HEPABEHCTBA U
CHCTEMBl C [apaMeTpoM; IPUMEHSATH
YPaBHEHMsI, HEPABEHCTBA, MX CHCTEMBI
IS pelIeHuss MaTeMaTHYeCKUX 3a/1a4 U
3agayd M3 pa3IMyYHBIX 00JacTell HayKH U
[pEaJbHOU KU3HU;

yMETh  CBOOOJHO  ONEPHPOBATH

CCTCMAaTHU3alluIo

pa3sIUYHBIX BHAOB H  ¢op

U[IOHATUSAMU: JIBI)KEHHUE, MapajlielnbHbIN
MHTEPIIPETAlNI0 MHQOPMALMHUIEPEHOC, CHMMETPHS Ha MJIOCKOCTU U B

MPOCTPAHCTBE, MIOBOPOT,
npeoOpa3oBaHue MOA00UsI, TMOJO0OHBIE
(Urypsl; yMeTh pacrio3HaBaTh paBHbIC U]
nogo0HbIe (UTYpBl, B TOM 4YHCIE B
pUpoe,
YMETh HCIIOJIb30BaTh TE€OMETPUUYECKUE

UCKYCCTBE, apXUTEKTYpE;

MpeCTaBICHHUS;
- co3maBaTb  TEKCThI B
[pa3IMYHBIX ¢dopmarax c
Y4eTOM Ha3HAYCHUS]
H(pOpMaIun u LEJIEBOH
AyIUTOPHH, BBIOMpas]

OTHOIICHHWA, HAXOOAUTHh I'COMETPUUCCKHEC
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ONTUMAJIbHYIO bopmy]
[peICTaBICHUS I/I
BU3yaIH3aLUY;

OIICHUBATh JJOCTOBEPHOCTD,
IIETMTUMHOCTh ~ MH(pOpMaIuH,
€€ COOTBETCTBHE IMPABOBHIM U

MOpaTbHO-ITHUYECKUM HOpPMaM;

BETMYUHBl  (JJIMHA, YroJ, IUIOLIAMb,
00BEM) TIpU pEIIeHUHU 3a/1a4d U3 IPYTHX
yIeOHBIX TPEIMETOB U U3 PEallbHOM]

PKU3HU

OK 03 ITnanupoBats u
peaIn30BBIBATh
COOCTBEHHOE
Mpo¢eCCHOHANTBHOE U
ITMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEIbCKYIO
e TeILHOCTD B
mpodeccnoHanbHOM
cdepe, UCTIOIB30BaTh
BHAHUS 110 (MHAHCOBOM
TPaMOTHOCTH B
Pa3INYHBIX )KU3HEHHBIX
CUTYaInsIx

- HCIONB30BaTh  CPEICTBA
MH(POPMALIMOHHBIX u
KOMMYHHKAI[HOHHBIX
TEXHOJIOTUI B pelieHuyl
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 171
OpraHU3alMOHHBIX  3a1ad  C
COOTIOIEHUEM TpeboBaHUH|
HDPTrOHOMHUKH, TEXHUKHY|
0e30IMacHOCTH, TUTHUCHEI,
pecypcocOepexeHus,
MPABOBBIX U ATHYECKUX HOPM,
HOpPM MH(POPMALMOHHOM]]
0€30MMacHOCTH;

- BJIAJICTh HaBBIKAMU
pacrio3HaBaHHWsS W 3AlUTHI
nHpopMmanuu,
nH(OpMaITMOHHOM
0€30MaCHOCTH TUYHOCTH

B obmactu JTyXOBHOA
HPABCTBEHHOT'O BOCITUTAHMS:

-- c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUH,
PTHYECKOTO MOBEICHIS,

-  CIOCOOHOCTH  OIIEHUBATH)
CUTyallMI0 ¥  NPUHUMATH
OCO3HAHHBIE pelieHus,

OpPUECHTHUPYSICh Ha MOPAJIbHO-

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

- OTBETCTBEHHOE OTHOIICHHE K
CBOMM pOAUTENSIM U (WJIH)
pyTruM YJIeHaM CEMBH,

CO3JaHHUIO CCMBbHM Ha OCHOBC

YMCTL  OIICPpUPOBATH  MMOHATHUAMMU:

[palliOHAaJIBHEIE, UppanuOHaJIbHbIE,
MoKa3aTebHbIE,

lorapuMUIecKue,
TPUTOHOMETPHUYECKUE  YPABHEHHSI

HEPaBEHCTBA, UX CUCTEMBI,

CTCTICHHBIC,

b4l

YMCTL  OIICPpUPOBATH  MMOHATHUAMMU:

MHOTOTPaHHUIK, ceueHue
MHOTOTpaHHHKA, Ky0, mapaienenumnes,
durypa
MOBEPXHOCTh  BpPAlICHUS,  [HJIHHID,
KOHyC, map, cdepa, ceuyeHus (UTYpH]
BpAIlICHUS, IUIOCKOCTh, KacaroIascsy
cephl, IMIMHApPA, KOHYCA, IJIONIA[TH

pu3Ma,  [NUPAMHUJIA, 51

IMMOBCPXHOCTHU nupamMuabl, IMPU3MBI,

KOHyca, IWINHIPA, IUIOMAAb CQepsl,
00BEM

KyOa, IPSIMOYTOJIBHOT'O

rapajicjicnuicaa, mupaMuabl, IIPU3MBI,

OCO3HAHHOTI'O

HpI/IHHTI/Iﬂlul/IHI/IHHpa,

KOHyCa, IIapa; yMEHHe
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[ICHHOCTE!l ceMelHOM KU3HU
COOTBCTCTBUU C TpaI[I/II_II/I}IM
HapoaoB Poccuu;

PETYISTHBHBIMH JEHCTBUSIMHU:
a) CaMOOPTaHHU3aIINS

OCYILIECTBIISITh
MO3HABATEIBHYIO

e TeNIbHOCTbD, BBISIBIISITh
MPOOJIEMBI, CTaBUTH u

bopMynupoBaTh COOCTBEHHBIC
3a71a4u
EATEIBHOCTH U JKM3HEHHBIX
CUTYaLHsIX;

CaMOCTOATENIBHO COCTAaBIIATH

B

[UIaH peIIeHUs MPOOJIEMBbl C
YI€TOM MMEIOIIUXCS PEeCypCOB,
COOCTBEHHBIX BO3MOKHOCTEH |
[PEAIIOYTEHU;

- J1aBathb
CUTYaITUSIM;
CII0COOCTBOBATH

OLICHKY HOBBIM|

(hOpMHUPOBAHUIO U TIPOSIBIICHUIO,
[IMPOKON IPYIUIINNA B Pa3HBIX
00JIaCTSIX 3HAHUIH, OCTOSHHO

[MOBBINIATH CBOU
0Opa3oBaTeNbHbII u
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:
MICII0JIb30BaTh MIPUEMB]]
pedaexcun TUTS OLICHKH
CUTyalliu, BBIOOpAa BEPHOTO
peIeHus;

YMETh OLIEHUBATh PHUCKHU WU
CBOEBPEMEHHO MPUHUMATH
[PEIICHUS IO UX CHUKEHUIO;

B) SMOIMOHANILHBIM MHTEJUIEKT,
[peanonararomyi
c(hOpMUPOBAHHOCTH:
BHYTPEHHEI MOTHBAIIUH,
BKJIIOYAIOIIEN CTPEMIIEHUE K
ITOCTHOKEHHUIO 1IEJIM U YCIEXY,
ONTUMHU3M, HWHUIUATUBHOCTD,

YMCHUC HGﬁCTBOBaTB, uexoas

jﬂ306pa>1<aTb
OBnaneHne YyHUBEPCAIbHBIMUUHCTPYMEHTOB

CaMOCTOATCIIbHOPAaCIIO3HaBaTh

MHOT'OI'paHHUKN H

MMOBCPXHOCTHU BpallICHUS, UX CCUCHUSA OT

PYKM, C  TIOMOIIBIO  YEPTEXKHBIX]
u ANEKTPOHHBIX]
CPEICTB; YMETh pacrno3HaBaTh
CUMMETpPUIO B MPOCTPAHCTBE, YMETh
MpaBUJIbHbIE

MHOTOTPaHHUKH;
- yMeTb ONEpUpPOBATh IOHATUSIMHU:
[PSIMOYTOJIbHAsE CHCTEMA KOOpPJWHAT,
KOOpJUHATBI TOYKH, BEKTOP,
KOOpAMHATBl ~ BEKTOpAa,  CKaJIIPHOE

00pa3oBaTebHONPOU3BEICHHUE, YTOJI MEKIY BEKTOpaMH,

cymMMma
BEKTOpa
MTOMOIIIBIO

BEKTOPOB,
HA  YHCIIO;
W3YYCHHBIX

MIPOU3BEICHUC
HAXOIUTh (|
(opmyn

KOOPAWHATHI CepeavHbI OTpe3Ka,

pPacCTOAHUC MCKIY ABYMS TOUKAMU
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113 CBOMX BO3MOXKHOCTEH;

- SMIATHHU, BKJIFOYArOIIeH
CIIOCOOHOCTD IIOHUMATH|
PMOLIMOHAILHOE COCTOSIHUE]

IPYTUX, YYUTBHIBaTh €ro IpH

OCYIIECTBICHUH
KOMMYHHKAI[HH, CIOCOOHOCTH)
K COYYBCTBHIO u
COIIEPEKMBAHHUIO,

- COIIUAJIBbHBIX HAaBBIKOB,
BKJIFOYATOIIHX CIIOCOOHOCTE
BBICTpaI/IBaTB OTHOIIICHUA Ci

NPYTUMH JTIOJIbMH, 3a00TUTHCS,
MPOSIBIIST UHTEpEC
paspemnaTh KOHMOIUKTHI

)51

OK 04 DddexTrnBHO
B3alMOJICVICTBOBATH U
paboTaTh B KOJUICKTUBE
1 KOMaH/Ie

0) COBMECTHAs JICSITCIIbHOCTD:

INOHUMATh MW HCIOJIB30BaTHh|

WHIUBUTyaIbHOW PabOTHI;

- IPUHUMATH 1[EJTd COBMECTHOM|
ITesITEILHOCTH,
OpTraHU30BbIBATh 14|
KOOPAMHUPOBATH ACHUCTBHS 110
€€ IJOCTHJKCHHIO: COCTaBIIATH|
[JIaH JEHUCTBUM, pAaCHpPENEIIATH|
polil C y4eTOM  MHEHUH
Y4aCTHUKOB
pPE3yJIbTaThI
PaboTHI;

KOOPJIUHUPOBATh

00CyX/1aTh
COBMECTHOM
- n
BEITIOJTHATH PaOOTy B yCIOBHSIX
pealbHOTO, BHUPTYAIBHOTO H
KOMOWHUPOBAaHHOTO

B3aUMOICHCTBUS;

FOTOBHOCTb K CaMOpAa3BUTHIO,- YMETh OINEPUPOBATh IOHATHIMMU:
CaMOCTOATEIIbHOCTU WCIIy4alHbIi  ONBIT W CIIy4aillHOE
CaMOOIIPEICIICHUIO; COOBITHE, BEPOSITHOCTb  CIy4ailHOTO|
-OBJIaJICHHE HAaBBIKAMU Y4€OHO-|COOBITHS; YMETh BBIUNCIIATH
MCCIIEI0BATENBCKOM, BEPOSITHOCTh c HCIIOJIb30BAHUEM]
MPOCKTHOM W  CONMAJbHOUpadUUecCKMX METOAOB;, IPHUMEHSTH
NesATEIbHOCTH; (bopMyINbl  CIOXKEHUST U YMHOMKEHUS
OBnazeHrne YHUBEPCATbHBIMUBEPOSITHOCTEH, KOMOUHATOPHBIE (aKThI
KOMMYHUKATUBHBIMU 1 (GopMyNbl TNpU pEIIEHUWH 3a]ad;
ENCTBUSMU: OLICHUBATh  BEPOSITHOCTH  pEAJIbHBIX

COOBITHII; 3HAKOMCTBO CO CIIy4ailHBIMU|

BCJINYHNHAMMU, YMCHHC IMPUBOJAUTH

[peuMyIIecTBa KOMAaHIHOW HIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX]

UUCCITI B IMPUPOJHBIX H 06I_HCCTBCHHI)IX
SIBJICHUSAX

YMETb
MOHSTUSIMHU:

¢BOOOIHO
CTENEHD

OTIePHPOBATH
C  IeJbIM
MOKa3aTeleM,

KOpPEHb  HaTypaJIbHOU

CTCIICHU, CTCICHbL C pallMOHAJIbHbIM

I1OKa3aTCJIEM, CTCIICHDb C

e CTBUTENIbHBIM (BEILIECTBEHHBIM )
okasaresiem, Jiorapudm 4ducia, CUHYC,
KOCUHYC W TaHI€HC IPOU3BOJIBHOIO)

uuCIa,;

OCYIICCTBIATEL IMO3UTHUBHOC

- yMeTb CBOOOJHO  OMNEPUPOBATH
[OHSTUSMU: rpadux byHKIUH,
oOpatHast ~ (QyHKIUSA,  KOMIIO3MLIUS
(byHKINH, JUHEMHAs byHKIHA,
KBaJpaTHUHAs (QYHKIUS, CTeleHHas
(GYHKOMST ¢ HeasIM  TI0Ka3aTesieM,
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CTPATCTUYCCKOC IMOBCACHHC B
Pa3IMYHBIX CUTyalusIx,

[TPOSBJIATH TBOPYECCTBO 14|

BOOOpaKeHUE, OBITH

MHUIAaTUBHBIM.

PETYISTHBHBIMH JEHCTBUSIMHU:
) MpUHATHE Ce0s W JAPYTHX

byHKIUH,
TPUTOHOMETPHUUYECKHE

TPUTOHOMETPHUYCCKHE
oOpaTHbIE

byHKIIH,
lorapupmMuuecKas

MoKasareabHas u
GyHKIMH;  yMETh
CTPOUTH TpapuKu PYHKITUH, BHITTOTHSTH

OBnajieHne YyHUBEpPCATbHBIMHUIPEOOpa3oBaHus rpadukoB PyHKITHI;

YMETb  HCIONb30BaThb  rpaduKyl

GyHKIUN U1 U3y4deHUsl MPOLIECCOB U]

NS 3aBUCUMOCTEN IPU PEILIEHUU 3313y U3
- [pPUHUMAThb MOTHBBI  HMIPYTUX Y4YeOHBIX NPEIMETOB U U3
QPTYMEHTBI IPYTUX JIFOACH NpHUpEeaTbHON JKU3HU; BBIpaXaThb
QHaJIN3e pe3yabTaToB(OpMyJIaMid  3aBUCUMOCTH  MEXKIY]|
NesATEIbHOCTH; BEJIMYMHAMU;
- TNpU3HaBaTh CBOE IIPaBO H- CBOOOJHO ONEpPUPOBATH MOHATHUSMU:
MpaBo JAPYruX JIIOJed  HAUEeTHOCTh (YHKIHMH, MNEPUOJUYHOCTD
OIIMOKWU; (GYHKIIUHM, OTPaHUYCHHOCTH (YHKIIHH,
- pa3BHBaTh  CIIOCOOHOCTBMOHOTOHHOCTh (YHKIUH, SKCTPEMYyM
MOHUMAaTh MHP C TO3MUUH(QYHKIIUH, HauOOJbllIee U HauMEHbIIEE
IPYroro 4enoBeKa BHaYeHUS (QYHKIUU Ha TPOMEKYTKE;
YMETb IIPOBOAMTD UCCIIEJOBaHHE
byHKINH,
- YMETh MHCIOJIb30BaTh CBOMCTBA H
rpadukn  QYHKOHH  JUIsT  pelIcHUS]
YPAaBHEHU, HEPAaBEHCTB M 3a1ad C
rapamMeTpamu; n300paxarb HA
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA
[PELICHUI ypaBHEHUM, HEPABEHCTB U HUX
CUCTEM
OK 05 OcymiectBnsath [B 007aCTH  3CTETHYECKOTO YMETh ONEPUPOBATH  IOHATHSIMU:
YCTHYIO M TUCbMEHHYIO BOCIIUTAHHUS: cpenHee apudmeTrhyeckoe, MeauaHa,

KOMMYHHKAITAIO HA
rocyaapCTBEHHOM
s136IKe Poccuiickoit
Denepanun ¢ y4eToM
0coOeHHOCTEH
COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

ACTETUYCCKOE OTHOIICHHE K
MUPY, BKJITIOYasi 3CTETUKY ObITa,
HAYYHOTO W TEXHUYECKOTO
TBOpYECTBA, CIOPTA, Tpyda U
0OI1IECTBEHHBIX OTHOIICHUIH;

- CIIOCOOHOCTh BOCIIPHHHUMATh
pa3jvYHbIC BUABI HCKYCCTBA,
TPaJUIIAN U TBOPYECTBO CBOETO
U JIPYTHX HApOJOB, OIIYIIATh
PMOIIMOHAIBHOE BO3JEHCTBUE
HCKYCCTBA,;

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

OTHHUYCCKHUX

HanOoblIee ¥ HaNMEHbIIEe 3HAUYCHHUS,
pa3Max,  JAUCIepcusi,  CTaHAAPTHOE
Habopa;

OTKJIOHCHUC YHCJIOBOT'O

YMEHUE H3BJIEKATh, UHTEPIPETUPOBATH

MHPOpPMAlLIMIO,  TPEIACTABICHHYIO B
TabnauIax, Ha auarpaMmax, rpapukax,
OTPaXXAIOUIYI0  CBOMCTBA  peajbHBIX

MPOIIECCOB U SIBJICHUM; TPEICTABIIATH
MH(QOpMAIMIO C TOMONIBI0 TaOIUIl W]
Iarpamm; HCCIIEI0OBATH)
CTaTUCTUYCCKUC NJAHHBIC, B TOM YHUCJIIC C
pUMEHEHHEM TpapUUecKuX METOJOB U
DIIEKTPOHHBIX CPE/ICTB;

YMCTL  OIICPpUPOBATH  MMOHATHUAMMU:

TOYKa, ITOCKOCTD,

HCKYCCTBa,

npsimasi,
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KYJIbTYPHBIX  Tpajiulud U
HapOJHOIO0 TBOPUYECTBA;

- TOTOBHOCTb K|
CaMOBBIDOKEHUIO B  Pa3HbIX

BUJIaX UCKYCCTBa, CTpEMJICHHE
[TPOSIBIISITH
TBOPYECKOI JIMYHOCTH;

OBnaneHrne yHHUBEPCaIbHBIMU

Ka4yeCTBa|

KOMMYHHKATUBHBIMU
TEHCTBUSIMU:
a) oO1eHue:
- OCYIIECTBIISTH
KOMMYHUKaIUU BO BCEX

chepax KU3HU;

- pacro3HaBaTh HEBepOAJbHBIC
cCpeAcTBa OOIICHUS, MOHMMATH
BHAYCHUC COLUAJIBHBIX 3HAKOB,
pacro3HaBaTh  MPEINOCHUIKH

KOH(QJIMKTHBIX ~ CUTyallMid U]

CMSTr4aTh KOH(IUKTBL;

[IPOCTPAHCTBO,  JBYI'PAaHHBIA  YroOI,
CKPELIUBAIOIINECS IIpsIMBIE,
[apaJuIe]IbHOCTh 51
[IEPICHIUKYIISIPHOCTD MIPSAMBIX y

[JIOCKOCTEM, Yroia MEXAy NpsIMbIMH,
YTOJI MEXIy MNpPsSMOM M IJIOCKOCTBIO,
YTOJ1 MEXKIY IJIOCKOCTSIMH, PACCTOSIHUE)
OT TOYKH JO0 IUIOCKOCTH, PACCTOSIHUE]
MEXY TPSAMBIMHM, PACCTOSHUE MEKIY
[JI0CKOCTSIMU;

- YMETb HCIOJb30BaTh IPU pELICHUMY|
3ajad W3ydyeHHbIE (DaKThl M TEOpPEMBbI
[JJaHUMETPUU;  yYMEHHE  OLICHHUBATH
pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUPA]

OK 06
rpak JaHCKO-

IIposiBnsATH

[MaTPUOTUYECKYIO
[TO3HIIMIO,
IIEMOHCTPHPOBATH
OCO3HAHHOE ITOBEIEHUE
Ha OCHOBE
TPaIUITHOHHBIX
0011IeUeIOBEUEeCKUX
IICHHOCTEH,

C

B
qucIe y4eToM|
rapMOHH3AIUU
MeKHAIIMOHATbHBIX
MeXKpEeTUTHO3HbBIX

OTHOIIICHHUH,

)51

[IPUMEHATH CTaHJapThl
AQHTUKOPPYILIUOHHOTO
[TOBECHUS

TOMHAIMOHAIbHO-KYJIbTYPHBIX

TpajuLu, ¢dopmupoBaHue]

CUCTEMBI 3Ha4YUMBIX|
[IEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTUKOPPYINLIHOHHOTIO
MUPOBO33PEHUS,
[IPaBOCO3HAHUS,
DKOJIOTUYECKOU KYJIBbTYpHI,

CTPOUTDH KU3HCHHBIC IJIAHBI;

- pa3sBepHYTO M  JIOTUYHO
M3J1araTh CBOK TOYKY 3PEHUS C

MCIIOJIb30BAHUEM  A3BIKOBBIX

CPEICTB

- OCO3HaHHE OOYYAIOIIUMUCS- YMETh OIEPUPOBATH MOHATHIMMU:
[POCCUICKON IPAKIAHCKOUIPSAMOYTOJIbHASL CUCTEMa KOOpIUHAT,
MICHTUYHOCTH; KOOpJMHATBI TOYKH, BEKTOD,
- LIeJICHAIPABIEHHOE PA3BUTUEKOOPAMHATHI  BEKTOpPA,  CKAJIIPHOE
BHYTPEHHEHN MO3ULUUIPOU3BEICHHE, YTOJI MEKIY BEKTOpaMH,
ITMYHOCTH Ha OCHOBE AYXOBHO-CyMMa BEKTOPOB, IIPOU3BEICHUE
HPABCTBEHHBIX LIEHHOCTEHBEKTOpPa HA YHCJIO; HAXOOUTh ¢
HapOJ0B PoccuiickoifmioMonipro W3YYEHHBIX bopmy
Denepaliivi, HCTOPUYECKUX HKOOPAUHATHI CepeIHHbI OTpe3Ka,

CIIOCOOHOCTH CTaBHUTh ocin nMaTeMaTUUYCCKOM HAayKH.

[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

-YMETh BEIOMpATh OJIXOISIINH

H3y‘{eHHBII>'I METO/ JUIA peI_HeHI/IH
3aJjauM, pacro3HaBaTh MaTEMAaTHUCCKUC
(akThl W MaTeMaTHYEeCKHE MOJCIH B
n 00IIeCTBEHHBIX

UCKYCCTBE;  yYMEHHUE

[TPUPOIHBIX
SBJICHUSX, B
[IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX]
OTKPBITUM POCCUMCKOM M  MHUPOBO

YMCTL  OIICPpUPOBATH  MMOHATHUAMMU:

B qJacTHU

IPaXTaHCKOTO

ONBIT U  CIy4YaillHOE

CITy4aiHBII
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BOCIIUTAHUSA .

- OCO3HAHUE CBOMX|
KOHCTUTYLIMOHHBIX npaB Hj
00s13aHHOCTEH, yBa)KEHHE
3aKOHA W TMPaBOIOPSIKA;

- TPHHATHE TPATUIMOHHBIX
HAILMOHAIBHBIX,
00IIIeYEITOBEUCCKHUX
T'YMAHUCTUYCCKUX 41

JICMOKPATUICCKHUX HGHHOCTGI\/'I;

TOTOBHOCTL IPOTHUBOCTOATH

111€0JI0THHI IKCTPEMHU3MA,
HallMOHAIN3Ma, KceHodoOuu,
TUCKPUMHUHALIH 10|
COIIMAJILHBIM,  PEITUTHO3HBIM,
[PacoBBIM, HaIOHAIbHBIM|
MpU3HAKAM;

- TOTOBHOCTH BE€CTHU

COBMECTHYIO JESTEIbHOCTh B
MHTEpecax IPakIaHCKOTO
oOImecTBa, yd4acTBOBaTh B
CaMOyTIpaBIICHUH

00111600pa3oBaTEIHLHOM
OpTaHu3aIIH TETCKO-

FOHOIICCKHUX OpPraHu3aluniax,

B
n

- YMCHUC BBaHMOHeﬁCTBOBaTB C
CONUAJIBHBIMHA HMHCTUTYTAMU B
COOTBETCTBHUH C UX PYHKUIHUAMHY]
1 HA3HAYCHUEM
- TOTOBHOCTb K T'yMaHUTapHOU
151 BOJIOHTEPCKOM
eI TEIbHOCTH;

MaTPUOTHUYECKOTO BOCTIUTAHUSA:
- c(hOpMHUPOBAHHOCTH|
[POCCUICKON IPaKIaHCKOH
MJICHTUYHOCTHU, MNAaTPUOTU3MA,
YBaXXEHUS K CBOEMY Hapomy,
YyBCTBa
nepen PomuHol, ropmoctu 34
CBOM Kpaii, cBot0 PosnHy, CBO

S3BIK M KYJIBTYpPY, MPOILIOE U

OTBETCTBCHHOCTMU]

HacTosIIee
MHOT'OHAIITMOHAJIBHOT'O  HAapO4
Poccuu;

OCHHOCTHOC OTHOLICHHUEC K

COOBITHE, BEPOSITHOCTb  CIy4ailHOTO|
CO6BITI/I}I; YMCThb BBIYUCIIATH
BCPOATHOCTH C HUCITIOJIB30BAHUECM]
rpadU4ecKuXx  METOJOB; IPUMEHSTH
(OpMYIBI  CIOXKEHUS ¥ YMHOXXCHUS
BEPOSITHOCTEH, KOMOMHATOPHBIEC (PaKTh]
U (QOpMyNIBI TIpH pEIICHUH 3ajad;
OLICHUBATh  BEPOSITHOCTH  PEaTbHBIX

COOBITHII; 3HAKOMCTBO CO CIIy4aifHBIMU|

BEIMUMHAMU;  YMEHUE  NPUBOIUTH
[PUMEPHI TTPOSIBIICHUS 3aKOHA OOJIBIITNX
YUCeNl B MPUPOTHBIX U OOIIECTBEHHBIX]

SIBJICHUSAX
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COCYJApPCTBEHHBIM CHMBOJIAM,
MCTOPUUECKOMY U TPUPOJTHOMY]
HACJICIUIO, MMaMSITHHKaM,
TpaguuusaM HapoaoB Poccuwu,
mocTkeHusIM Poccun B Hayke,
MCKYCCTBE, criopre,
TEXHOJIOTHSIX U TPY/IC;

- uaehHas  yOEXIEHHOCTH,)
TOTOBHOCTb K CIYXEHHIO U
OrcuecTBa,

3a

BAlIUTC
OTBCTCTBCHHOCTH
Cyas0y;

(OCBOCHHBIC

€ro

00yJaronuMucs
MEXIpPEAMETHBIE MOHATHS U
VHUBEpCATbHBIC y4eOHBIE]
neiicTBus (perymnsiTUBHBIE,
M03HABATENbHEBIE,
KOMMYHHUKaTUBHBIE);

CIIOCOOHOCTD 150:4

M CITIOJIB30BAHUS B
[MO3HABATEJILHON U COIMAILHON
MpaKTHKE,
CaMOCTOSITCIIbBHOMY
MJIaHUPOBAHUIO

OCYIICCTBJIICHUIO

TOTOBHOCTh K|
7
y4eOHOH
NesITeIbHOCTH,  OpraHu3aluy|
y4eOHOTO COTpYIHHYECTBA C
Me1arornyecKuMu

pPaOOTHUKAMHU U CBEPCTHUKAMH,
K y4acTHIO
VHIUBUyJIbHOM

00pa30BaTENLHON TPACKTOPHH;

OBIIaJICHIE

B IOCTPOCHUH]

HaBBIKAMU
yaeOHO-HCCIIeI0BATENLCKOH,
COLMAIIBHOM]

[MPOEKTHOW U

JCATCIIbHOCTHU

OK 07 CopnelicTBOBaThH

HE TMpUHUMATh JeHCTBUS,
[PUHOCSIINE Bpen
OKpYXKalolleil cpee;
yMETb  IPOTHO3HPOBATH
HeOIaronpusTHeIE

PKOJIOTHYECKUE  IOCJIEICTBUS
[PEAIPUHUMAEMBIX JEHCTBUH,
[MPEI0TBPALIATh HX;

OIIBIT]

COXpaHCHHIO
OKpY>Karole  cpenbl,
pecypcocOepexeHuto,
MPUMEHSATh 3HAHUA 00
M3MEHCHUM  KJIMMaTa,
[IPUHIUTTBI
OEepeKITNBOTO
MPOU3BOJICTBA,

YMETb  OINEPUPOBaATh
GyHKIMSI,  HEmpepbIBHAS
[POU3BOIHAS,

OIpeaeIeHHbIN

TIOHSITHSIMH
bynxuus,
nepBooOpa3Hasi,
UHTETPAT; YMETH|
HAXOJUTh MPOU3BOJHBIC 3JICMCHTAPHBIX|

byHKIHH,
MaTepHabl;

UCIIONB3YSl  CIIPABOYHBIC

UCCIIEI0BATh B
NpOCTEHIIMX —ciy4dasix (QYyHKIUH HA

MOHOTOHHOCTb, HAaXOIWUTh HauOOJIbIITNE

pacimupuTh
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B HEKTUBHO
NICHICTBOBATH
YpE3BBIYANHBIX
CUTYaLUsAX

o)

HAITPABJICHHOCTH,
- pa3pabarbIBaTh

AHaIN3a
MaTepHaIbHBIX y
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIIAATH
L[€JICHANPABIECHHBIN TIOUCK]
[epeHoca CpesicTB U Ccroco0oB
ECTBUSA B

Mpo(dhecCHOHATLHYIO CPEey;

NEesITEIbHOCTH  DKOJOTMYECKOWM HaMMEHBIINE 3HAaYeHUs (QYHKUUH;

MJIAHKCII0JIb30BaHUEM
pelieHuss mMpoOJIeMbl ¢ y4eTOMMATEMaTHYEeCKOTO aHaln3a; MPUMEHSTH
MMEIOLIUXCSMIPOU3BOIHYIO TIPH PEIIeHUU 3a7ad Ha

CTpOUTH TpapuKH MHOTOWIEHOB (|

armnapara

ITBUKECHHE; pemarthb
OpUEHTUPOBAHHBIE
HauOOJIbIINEe U HAUMEHBLINE 3HAYCHMUS,

IIPAKTUKO-
3aJauu Ha|
HAa HaXxOXKJIEHUE IIyTH, CKOPOCTH H
YCKOpEHUS;
- YMEThb

ONCpupoOBaTh TMOHATUAMMU:

NIBIDKEHUE B IPOCTPAHCTBE, MOJIO0OHBIC

- YMCTb IICPCHOCUTL 3HAHUA B

M03HABATEIBHYIO 171
MPAKTUYECKYIO obnacty
PKI3HEICATEIbHOCTH;

- Ipe/Iaratb HOBBIE MPOEKTHI,
HOBH3HBI, OPUTMHAIBHOCTH,
[MPAaKTUYECKOW 3HAYMMOCTH;

- J1aBaThb
CUTYyaLUsM,
KOPPEKTUBBI B JIESITEIIBHOCTD,
OLICHUBATh
PE3YyIBTATOB LIEJIAM

OIICHKY
BHOCHTH|

COOTBETCTBHC

OLICHUBAaTh HACHU C IIO3UIHNHUBCINYNHBI

HOBBIMMETO/IbI

(burypsl B IpOCTPAHCTBE; UCIIOJIb30BATH

OTHONIEHUE TTIONIaJeH MOBEPXHOCTEN U

00beMOB  TONOOHBIX  uryp  mpH|

pEIlIeHUH 3a/]aY;

- YMETh BBIYUCISITH T€OMETPHUYECKUE

yrod,
IIOBEPXHOCTH),

(mmuHa, IJIOIIA/b,

00BEM, ILIOIAb

UCIIONB3Yysl HM3y4YeHHble (OpMynbl U
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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)

322

Oo0s13aTesibHAsI Ay IUTOPHAs YyueOHAasi HArpy3Ka (Bcero)

312

B TOM 4HUCJIC:.

nabopaTopHble pabOTHI (eciu npedycmompeno)

MPAKTUYECKUE 3aHATHUS (eciu npedyCcMOmpeHo)

156

KOHTPOJIbHBIE PaOOTHI (eciu npedycmMompeHro)

KypcoBasi paboTa (IPOEKT) (eciu npedycmMompeHo)

CamocrosiTesibHasi padoTa 00y4aruerocsi (Bcero)

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

OPHEHTHPOBAaHHOE coJeprKaHue
(conep:xaHue NPUKJIATHOTO MOAYJIA)

Bunbl mnockux GUryp u ux miomas.
[IpakTHKO-OPUEHTUPOBAHHBIE 337a4d B
Kypce reOMeTpUH Ha IIOCKOCTH

[IpakTuueckoe 3aHsTHE

Tema 1.4
[IpotieHTHBIE BHIYUCICHUS

Conepxanue yueOHOTO MaTepuaia

[IpocTbie TPOLEHTHI, pa3HbIe CHOCOOBI
uXx BblYMciIeHUs. C0XKHbBIE IPOLEHTBI

[IpakTrueckoe 3aHsTHE

Tema 1.5
YpaBHEHHUs U HEpABEHCTBA

Coneprkanue yueOHOTO MaTepuraa

Jlunelinple,  KBaJapaTHbIe,  JPOOHO-
JIMHEIHbIC YpaBHEHHS U HEPAaBCHCTBA

[IpakTrueckoe 3aHsATHE

Tema 1.6
CucteMbl ypaBHEHUU WU
HEPaBEHCTB

CopneprxaHue yueOHOTO MaTepraa

CnocoObl pelIeHusi CUCTEM JIMHEHHBIX
ypaBHeHul. [lonsTus: marpuma 2x2 u
3x3, ompenenuTens MaTpulbl. Meroa
laycca. Cucremsl HEJTMHENHBIX
ypaBHeHUH. CHCTEMBI HEPABEHCTB

KoMOuHHUpOBaHHOE 3aHATHE

Tema 1.7
Bxo1HOM KOHTPOJIb

CopneprkaHue yueOHOTO MaTepraa

Berluucnennss u npeoOpa3zoBaHHS.
YpaBHeHMs U HEpaBeHCTBA. I'eomerpus
Ha IJIOCKOCTH

KonTtponbHas pabora

Pazgen 2 Ilpsmble U

IJIOCKOCTH B

MPOCTPAHCTBE

Tema 2.1. Coneprkanue yaeOHOT0o MaTepuaa

OcHoBHBIE nousaTus | [Ipeqmer crepeomerpun. OCHOBHBIE

CTEpPEOMETPHH. NOHATHUS (TOYKa, MpsiMasi, IUIOCKOCTb,

Pacnionoxenue npsAMBIX M | IPOCTpaHCTBO). (OCHOBHBIE aKCHOMBI

IJI0CKOCTEN CTEepEOMETPUH. Ilepecekarommecs,
napajjielibHble U CKpeIlMBarouuecs
npsmble.  [Ipu3Hak ©  CBOWMCTBO
CKpelMBaroIuXxcs NpsAMbIX. OCHOBHBIE
POCTPAHCTBEHHBIE (PUTYPHI.
KombOunupoBanHoe 3aHstue

Tema 2.2. CogepxaHue yaeOHOTO MaTepHralia

[TapannenbHOCTh MPSIMBIX,
NpAMOM MU TJIOCKOCTH,
IIJIOCKOCTEN

[MapannensHbie TpsiMasi M IUIOCKOCTb.
Onpenenenne. Ilpusnak. CpoiictBa (c
JI0Ka3aTeIbCTBOM). [MapannensHbIe
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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.
[IepnieHauKyIsApHBIE

IIpusnax MEPIEHIUKYIISIPHOCTH

IIJIOCKOCTH.

IJIOCKOCTEN. JloKa3aTenbCeTBo.
PaccrosiHus B mpocTpaHCcTBE

KoMOuHHUpOBaHHOE 3aHATHE

Tema 2.4.
Teopema 0 Tpex
MEPIEHIUKYIApaX

CopneprkaHue yueOHOTO MaTepraa

TeopeMa 0 Tpex NepHEHAUKYIAPAX.
Jloka3zaTtenbeTBO. YTOa MEXIy NpsSMOU
U IUIOCKOCTBIO. VYron MEXKIY
IUIOCKOCTSIMU

KoMmOuHHUpOBaHHOE 3aHATHE

Tema 2.5.

[TapamensHsle,
MEPIEHIUKYIISIPHBIE,
CKpELIUBAIOIIKECS NIPSIMbIE

IpogeccnonaibHo-
OPHEHTHPOBAaHHOE coJeprKaHue
(conep:xaHue NPUKJIATHOTO MOAYJIA)

AKCUOMBI CTEPEOMETPUH.
[leprieHAMKYISIPHOCTH PAMOM u
IUIOCKOCTH,  TapajulebHOCTh  JIBYX
IPSIMBIX, HEePIEeHIUKYISIPHBIX
IJIOCKOCTH, MEPIEeHIUKYISIPHOCTD

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

18
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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

Paznen 4. OCHOBBI 42

TPUTOHOMETPHH.

Tpuronomerpuuyeckue

GyHkuun

Tema 4.1 CogepxaHue yaeOHOTO MaTepuala

Tpuronomerpuueckue Pannannas mepa yria. IloBopoT Touku

(GYHKIMM  [IPOU3BOJIBHOIO | BOKPYT Hayasa KOOpJUHAT. 2

yria, yucia. Paguannag u | OnpeneneHne  CHHYCA, KOCHHYCA,

rpajaycHas Mepa yria TaHI€HCA M KOTAHI€HCA. 3HAKU CHHYCA,
KOCHHYCa, TAaHIME€HCAa U KOTaHIeHca 10
YETBEPTSAM. 3aBUCUMOCTh MEXIY
CHHYCOM, KOCHUHYCOM, TaHI'€HCOM H
KOTaHT'€HCOM OJHOI0 U TOTO XK€ yria
KombOunupoBanHoe 3aHsTue

Tema 4.2 Coneprkanue yaeOHOT0O MaTepuaa

OcHOBHBIE Tpuronomerpuueckue TOXIECTBA.

TPUTOHOMETPUYECKHUE CuHycC, KOCHHYC, TAHI'€HC U KOTaHI'€HC 2

TOKIECTBA. yriaoB o U - o. Dopmynsl npUBeneHUS

®opmyJIbl TPUBEICHUS KoMOuHHpOBaHHOE 3aHSTHE

Tema 4.3 Coneprkanue yaeOHOT0O MaTepuaa

Cunyc, xocunyc, Tanresc | CyMma M pa3HOCTh cHHycoB. Cymma u

CYMMBI M Pa3HOCTH JBYX | pa3HOCTb KOCHUHYCOB. CHHYC ¥ KOCHHYC

YIJIOB JIBOMHOTO yria. DopMyibl 2

Cunyc u KOCHHYC | MOJIOBUHHOTO yria. [IpeoOpazoBanus

ABOMHOro yria. MopMyJibl | CyMMbl TPUTOHOMETPHUUECKUX (DYHKITHIA

IIOJIOBUHHOTO YIja B IIPOU3BEACHUE U IIPOU3BEACHUS B
CyMMY. Beipaxenue
TPUTOHOMETPHUECKUX (YHKIUN yepes
TaHTE€HC  IIOJOBUHHOIO  apryMeEHTa.
[IpeoOpazoBanms MPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIPAKEHUN
KomOunupoBanHoe 3aHstue

Tema 4.4 CogepxaHue yaeOHOTO MaTepualia

@Oynkuuy, HX CBOMCTBA. | OOMACTh OINpPEISICHUs W MHOXKECTBO

CrniocoOsl 3aJlaHus | 3HaYCHUU GYHKIHH. YETHOCT®, 2

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

Tema 4.5 Cogepxanue yaeOHOTO MaTepuala

Tpuronomerpuyeckue OO6nactp ompenesneHus: U MHOXKECTBO

GyHKIIMM, UX CBOWCTBAa U | 3HAYEHUU TPUTOHOMETPUUECKHUX 2

rpaduku 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

Paspnean S. 8

KomiuiekcHble yncaa

Tema 5.1 Coneprkanue yaeOHOTo MaTepuasa

KommekcHbie uncna [Tonsitue KOMILJIEKCHOTO qKCIIa.
ConpskeHHblE  KOMIUIEKCHBIE — YHUCIIa, 2
MOAYJAb W ApPryMEHT KOMIUIEKCHOTO
yycia. PopMa 3anUCH KOMILJIEKCHOTO
yucia (reometpuyeckas,
TPUTOHOMETPHYECKasl, ajredpanydecKas).
Apudmernueckue NEHCTBUS c
KOMIUIEKCHBIMU YHCIIaMHU
KoMOuHHUpOBaHHOE 3aHATHE

Tema 5.2 Copneprxanue yueOHOTO MaTepuana

IIpumeHeHue BeinonHeHue pacdyeToB € IIOMOIIBIO

KOMILJIEKCHBIX YHCEll KOMIUIEKCHBIX YUCEel. [Ipumepst 2
HCIIOJIb30BAHUS KOMIUIEKCHBIX YU CEI
[IpakTrueckoe 3aHsTHE

Paznen 6. IlpousBoaHas 36

byuxkuumn, ee

NpUMeHeHHe

Tema 6.1 Copneprxanue yueOHOTO MaTepuana

Ilonsrue IIPOU3BOJHOMU. | OmpenencHue YHCII0BOH

@opmynsl M IpaBUiIa | IOCIEIOBATEIBHOCTH U CHOCOOBI  ee

g hepeHIPOBaHUS 3a/IaHHMS. CaoiicTBa YHUCIOBBIX 2
nocieaoBarenpbHocTel.  OnpeneneHue
npenena MOCJIEIOBATEIbHOCTH.
Brruncnenue MpEIEIoB
MIOCJIENOBATEILHOCTEN. [Ipenen
¢ynkunn Ha OeckoHeuHoctu. Ilpemen
¢ynkunn B Touke. llpupamienue
aprymenrta. [lpupamienne  QyHKIIHUH.
3ajmaun, TOPUBOASIIME K  MOHATHIO
MIPOU3BOAHOM. Onpenenenue
MPOU3BOAHON. AJTOPUTM  OTBICKAHUS
MIPOU3BOAHOM
KoMOuHHUpOBaHHOE 3aHATHE

Tema 6.2 Copneprxanue yueOHOTO MaTepuana

IIponsBonHbIe CyMMBI, | ®opMyJTbI Qg epeHIpOBaHNUS. 2

pPa3sHOCTHU  MPOU3BCACHUA,

[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 | HaxoxneHnue HauOOJIBIIETO u
GbyHKIIIN HalMEHBIIETO0  3HAYCHUH  (DYyHKIIHIA, 2
MOCTPOCHUE Tpa)UKOB MHOTOUJIEHOB C
HCIIOJIb30BaHHEM amnmapara
MaTeMaTUYECKOT0 aHallu3a
KoMOuHHUpOBaHHOE 3aHATHE
Tema 6.10 IIpodeccnonanbHo-
Haxoxnenue OPHEHTHPOBAaHHOE coJeprKaHue
ONTHMAJILHOIO pPE3yibTaTa | (coaep:KaHue NPHKJIATHOTO MOLYJIsI) 2
C IOMOILBI NMPOU3BOJIHOMN | HanMeHblllee U HauOoJIbIIce 3HAYCHUE
B ITPAKTUYECKHX 3aJa4ax byHKIIUN
[IpakTrueckoe 3aHsTHE
Tema 6.11 CogepxaHue yaeOHOTO MaTepHrala
Pemenne 3a1a4. | GopMyiisl u IpaBujIa
ITpousBoanas GpyHkuuu, ee | nuddepeHuupopanns. McciaenoBanue 2
IIPUMEHEHHE GyHKIMI ¢ TOMOIIBIO IMPOU3BOJIHOM.
Haubonbiiee 1 HauMmeHblllee 3HAYCHUS
byHKIUHA
KonTtponsHas pabora
Paznen 7. 48
MHOrorpaHHUKH M Teja
BpallleHUs
Tema 7.1 Coneprkanne yaeOHOT0O MaTepuaa
Bepmunbl, pebpa, rpanu | [Tonsarue MHOTOTpaHHUKA. Ero
MHOTOTpaHHUKa JJIEMEHTBI: BEpIIMHBI, peldpa, TpaHU.
Muaronans. CeueHue. Boinykinsle Hu 2
HEBBIIYKJIbIE MHOTOTpaHHUKU
KombOunupoBanHoe 3aHsTue
Tema 7.2 Coneprkanue yaeOHOT0o MaTepuaa
[Tpusma, ee | [lonstue npusmel. Ee ocHoOBaHus u
COCTaBJIAIOLINE, CEYEHHE. | OOKOBbIE TIpaHU. BpicoTa IPU3MBL
Ilpamas wu mnpaBunbHad | [Ipsimass ¥ HaAKJIOHHAs  MpHU3Ma. 2
[IPU3MBI IIpaBunbHas npusma. Ee ceuenue
KombOunupoBanHoe 3aHstue
Tema 7.3 Coneprkanue yaeOHOTO MaTepuaa
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOICTBA
Ceuenue Ky0a, | mpsSIMOYTOJIBHOTO napajuleJIenunena,
napajuiefenumneaa ky0. Cedenue kyOa, nmapaienenumnena 2
KombOunupoBanHoe 3aHstue
Tema 7.4 CogepxaHue yaeOHOTO MaTepHralia
[Tupamupa, ee | [lupamuna u ee snementhl. CeueHue
COCTaBJIAIONIME, Ce4yeHue. | nupamuabl. [IpaBunbHas mnupamuaa.
IIpaBuibHasgs  nupamuga. | YcedeHHas mupamMuaa 2
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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
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Tema 7.13 Cogepxanue yaeOHOTO MaTepHrala

[TonsiTue 06 o6beme Tena. | ITousitue 06 oObeme Tenma. O6beM Kyba

OTtHomeHue 00BEMOB | M TPAMOYTOJIBHOTO TapaslIC/ICITHUITE/Ia. 2

MOOOHBIX TET O0Bvem MPU3MBI u UWIHH]IpA.
OtHolleHue O00BEMOB ITOMOOHBIX TEI.
['eomeTpuyeckuii CMbICI ONPENETUTEINS
3-ro mopsiaka
KombOunupoBanHoe 3aHstue

Tema 7.14 Cogepxanue yaeOHOTO MaTepHrala

ObbeMbl M IWIOWAMH | Ofpembl mUpaMHABL U KOHyca. O6BEM 2

TIOBEPXHOCTEH Te mrapa. [Imomaay nmoBepxHocTel Ten
KombOunupoBanHoe 3aHsTue

Tema 7.15 Coneprkanue yaeOHOT0o MaTepuaa

KoMmOunaun KoMOuHamu reoMeTpruaeckux Tei

MHOTOIPaHHMKOB ¥ Tell | [IpakTHYECKOE 3aHATHE 2

BpallleHUs

Tema 7.16 Cogepxanue yaeOHOTO MaTepHrala

I'eomerpuueckue Hcnonb3oBanue KOMOMHAIIHIA

KOMOHMHAIIMY HAa IPAKTUKE | MHOTOTPAaHHMKOB M TEJ BpAICHUS B
MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4ax 2
[IpakTrueckoe 3aHsTHE

Tema 7.17 CogepxaHue yaeOHOTO MaTepHrala

Pemenue 3ama4. | OObeMBl W IUIOHIAAM TOBEPXHOCTH

MHOrorpaHHMKd ¥ Te€ja | MHOTOTPAHHUKOB U TEJ BpAIllEHUs

BpalieHus KontponbHas padota

Pasznea 8. 16

IlepBooOpa3nas

byHxkuumn, ee

NpuMeHeHue

Tema 8.1 CogepxaHue yaeOHOTO MaTepHrala

[lepBooOpaszHass QyHKUMH. | 3amaua O BOCCTAHOBICHMHM 3aKOHA

[IpaBuna HaxXOXICHUS | IBUKCHUSI 110 U3BECTHOW CKOPOCTH.

epBOOOPA3HBIX [TonsiTue MHTETPUPOBAHUS.
O3HakoMJIEHHE C TIOHSATHEM HHTEerpaia
U nepBooOpazHoi mist GyHkimu y=f(x). 2
Pemenue 3a1ay Ha CBSA3b
nepBooOpa3HONl M ee MPOU3BOIHOM,
BBIUMCJIICHHE  TEpBOOOpa3HON  uid
nanHoi pynkuu. Tabnuna popmyn s
HaXO0XIECHUS NepBOOOPa3HBIX.
Uzyuenue npaBuIia BBIYHCIICHUS
nepBooOpa3HoOn
KomOunupoBanHoe 3aHstue

Tema 8.2 Cogepxanue yaeOHOTO MaTepHrala
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[Imomane KpUBOIMHEUHOU

3a1[aq1/1, MPUBOJAIINC K IIOHATHUIO

TpamneuuH. ®opmyna | OIpeAEeNeHHOr0  HMHTerpaia — O

Hrrorona — JleiiOnumna BBIYMCJICHUH TUIOLIAA KPUBOJUHEUHOMN
Tpameuuu, O MEpPEMELIEHUN TOYKHU. 2
[lonsiTe ompenenéHHOro WHTErpaja.
['eomeTpuyeckuii 1 HU3NIECKUNA CMBICT
ompeneneHHoro wuHrerpana. Popmyna
Hprorona— JleitOauma
KoMOuHMpoBaHHOE 3aHsATHE

Tema 8.3 Copneprxanue yueOHOTO MaTepuana

Heonpenenennsiit u | [lonsiTHe HEOMPEAECIEHHOTO NHTETpaja

ONpPENIENEHHBIA UHTETPabl | KOMOMHUPOBAHHOE 3aHSTHE 2

Tema 8.4 Coneprkanue yaeOHOTO MaTepuasa

IlonsTne 00 | T'eomerpuueckuit CMBICHI

OIIPEICIIEHHOM HHTErpalie | OMpeeICHHOTO MHTerpala 2

KaK wiomaan | KomOuHUpOBaHHOE 3aHATHE

KPUBOJIMHENHOH Tparenyun

Tema 8.5 IIpodeccnonanbHo-

OrnpenenieHHBI MHTErpajil | OPUEHTHPOBAHHOE coJaep;kaHue

B JKM3HU (conepskaHue MPUKJIATHOTO MOTYJIS)
I'eomerpuueckuit CMBICII
ompeneneHHoro wuHrerpana. Popmyna
Herorona - JleiOnuma. 2
Pemlenne 3amau Ha  IIpUMEHEHUE
WHTErpajia TUTSL BBIYMCIICHHS
bu3nYecKuX BENWYHH U TUIOIIaien
[IpakTnueckoe 3aHsTHE

Tema 8.6 Copneprxanue yueOHOTO MaTepuana

Pemenue 3agau. | [leppooOpasnas ynkuuu. IIpaBuna

[TepBooOpa3Hast (YHKLUH, | HAXOXKACHHUS  TEPBOOOPA3HBIX. Ee 2

€€ IPUMEHEHUE MIPUMEHEHUE
Kontponbhas padota

Paznen 9. 18

Crenenu U KOPHH.

Crenennast pyHkuus

Tema 9.1 Cogepxanue yaeOHOTO MaTepHrala

Crenennas ¢yHkuus, ee | [IoHsTue KOpPHS N-OM CTENEHH W3

CBOMCTBA JEHCTBUTENBHOTO  yuciaa. DyHKIuu 2
y=A"X wux cBoiicTBa U TpaduKH.
CBolicTBa KOpHA N-0il CTEMEHU
KoMOuHMpoBaHHOE 3aHsATHE

Tema 9.2 CogepxaHue yaeOHOTO MaTepualia

ITpeoOpaszoBanue [IpeobpazoBanue HppaMOHAIBHBIX

BBIPQ)KEHUI C KOPHSAMH N- | BBIpaKEHUI 2
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OU cTeneHun

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3

Conepxanue yueOHOTO MaTepuaia

CpoiictBa  crtenenu ¢ | [lousatue CTETEHU C JTH0OBIM
paloHaIbHBIM U | pallMOHAIbHBIM MTOKa3aTeNEM.
NeHCTBUTENbHBIM Crenennble (YHKIUU, WX CBONCTBA U 2
MOKa3aTesIMU rpaduku
KomOunupoBanHoe 3aHstue
Tema 9.4 CogepxaHue yaeOHOTO MaTepHrala
Pemenne PaBHOCHIIBHOCTB UppanuOHaIbHBIX
HppaLMOHATIBHBIX YpaBHEHUH M HEPaBEHCTB. MeToAbl HX
YPaBHEHHMU M HEPABEHCTB | pemieHUs. PemeHue HppanroHaIbHBIX
ypaBHEHUHN U HEPABEHCTB
KomOunupoBanHoe 3aHstue
Tema 9.5 CogepxaHue yaeOHOTO MaTepHralia
Crenenu 151 KOpHHU. | OmpenieJieHre  CTENEeHHON  (YHKIUH.
CrenenHast GyHKITHIS Hcnonp3oBaHne €€  CBOWCTB  TIpH
pelIeHnH ypaBHEHUN U HEPAaBEHCTB
KontponbHas padota
Paznen 10. 18
IMoka3arenbHas
byHkuus
Tema 10.1 Coneprkanue yaeOHOT0O MaTepuaa
[TokazarenpHas ¢yHkus, | CreneHn c IIPOU3BOJIbHBIM
€€ CBOICTBa JIEHCTBUTEIIBHBIM II0Ka3aTelIeM.
Omnpezenenne mokazareIbHON (PYHKITUH,
ee cBoiicTBa M rpaduk. 3HAKOMCTBO C 2
[IPUMEHEHUEM [I0Ka3aTEIbHOU
¢byHkuu. PemeHue moka3aTeNbHBIX
YpaBHEHUI (yHKIMOHATIBHO-
rpauIeCcKUM METOJ0M
KoMOuHHUpOBaHHOE 3aHATHE
Tema 10.2 Coneprkanue yaeOHOTo MaTepuaa
Pemrenne nokxasarenbHbIX | PemieHne mokasaTenbHBIX — ypaBHEHHM
YPaBHEHUI U HEPABEHCTB METOJIOM YpaBHHMBaHHS I10KA3aTeIIEH,
METOJIOM BBEJICHUSI HOBOW NEPEMEHHO, 2
(G YHKIIMOHATBEHO-TPAQUUECKUM
MeToqoM. PerieHne  moka3aTeNbHBIX
HEPABEHCTB
[IpakTrueckoe 3aHsTHE
Tema 10.3 CogepxaHue yaeOHOTO MaTepuala
Cucrembl NOKa3aTelnbHBIX | PemeHne — cucTteM — MOKa3aTelIbHBIX
ypaBHEHUM yYpaBHEHHIA 2
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. 2
Pemienne nmokaszarenbHBIX HEPABEHCTB
KontponbHas padota
Pasznen 11. Jlorapudmnbl. 30
Jlorapudpmuueckas
GyHkuus
Tema 11.1 Cogepxanue yaeOHOTO MaTepHrala
Jlorapugpm yucna. | Jlorapupm umcna.  JlecATHUHBIA U
JlecaTnuHbIi Y | HATypaJIbHBIN JIOrapu(MBbI, YUCIIO €
HaTypalbHBII J0orapudmsl, | KoMOMHMPOBAHHOE 3aHSATHE 2
YHCIIO €
Tema 11.2 Coneprkanue yaeOHOT0o MaTepuaa
CroiictBa  norapu¢mos. | CpoiictBa  jorapudmoB.  Omepariust
Orneparust norapu(pMUPOBaHUSI. 2
norapuMUPOBaAHUS KoMOuHMpoBaHHOE 3aHITHE
Tema 11.3 Coneprkanue yaeOHOTo MaTepuasa
Jlorapudmuaeckas Jlorapudpmudeckass ¢GyHKIMS U €e
(QyHKIUS, ee CBOHCTBA CBOICTBA 2
KombOunupoBanHoe 3aHstue
Tema 11.4 CogepxaHue yaeOHOTO MaTepualia
Pemenue [MonsiTre J0Tapu(PMHYECKOTO
norapu(pMHUIECKHX YpaBHEHHS. Onepanus
YPaBHEHUI U HEPABEHCTB | oreHumpoBaHus.  TpH  OCHOBHBIX
METOJa PpEeUIeHUs JIOrapupMUUYECKUX 2
YpaBHEHUH: (yHKIIMOHATILHO-
rpaduyeckuil, METO/I MOTEHIUPOBAHUS,
METOJT BBEJCHHUS HOBOW TMEPEMEHHOM.
Jlorapugmuueckue HepaBeHCTBA
KombOunupoBanHoe 3aHstue
Tema 11.5 CogepxaHue yaeOHOTO MaTepHrala
Cucremsl Anroput™ peueHus CUCTEMBI
Jorapu(QpMUIECKUX YpaBHEHUM. PaBHOCHIIBHOCTB
ypaBHEHUM Jorapu(GMUIECKUX YpaBHEHUH " 2
HEPABEHCTB
KomOunupoBanHoe 3aHstue
Tema 11.6 IIpodeccnonanbHo-
Jlorapudmsl B npupojie ¥ | OpHEHTHPOBAHHOE cojepKaHue
TEXHUKE (conepskaHue NMPUKJIATHOTO MOTYJIS)
[TpumeHeHue norapudma. 2

Jlorapudmudeckas cripaib B MPUPO/IE.
Ee maremaTnueckue cBoiicTBa

[IpakTrueckoe 3aHsATHE
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Tema 11.7

Conepxanue yueOHOTO MaTepuaia

Pemenue 3agau. | Jlorapudpmuyeckas ¢ynkmus. Pemenue
Jlorapugmel. IPOCTEHIINX JorapupMHUUECKUX 2
Jlorapudmuueckas ypaBHEHHUI
byHKIHS KontponbHas padota
Pa3znen 12. YpaBHenusi u 28
HEePaBeHCTBA
Tema 14.1 Cogepxanue yaeOHOTO MaTepHrala
PaBHOCHIIBHOCTB PaBHOCHIIBHOCTB YpaBHEHUH u
YPaBHEHWM U HEPABEHCTB. | HepaBeHCTB. Ompenenenusi. OCHOBHBIC
OOmue MeToAbl pEIeHUsT | TeOPEeMbl PAaBHOCHIIBHBIX MEpexXojax B 2
ypaBHEHUAX M HepaBeHcTBax. OOmue
METOJIbl PEIICHUs YpaBHEHUM: Mepexoj
OT paBeHCTBa (YHKIMHA K PaBEHCTBY
apryMeHTOB TUIs MOHOTOHHBIX
¢GyHKUMH, MeToA  pa3iokKEeHUs Ha
MHOKUTEIHM, METOJ BBEIEHUS HOBOMU
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 2
byHKIHH, METO/I WHTEPBAJIOB,
GYHKIMOHATBHO-TPAQUUECKUA  METOJI.
['padpuaeckuit METOJ pereHus
YPaBHEHUN U HEPABEHCTB
KoMOuHMpoBaHHOE 3aHsATHE
Tema 14.3 CogepxaHue yaeOHOTO MaTepHrala
VYpaBHeHus U HepaBeHCTBa | Onpenerienne  Moayis.  Packpeithe
C MOAyJIEM MonayJist o onpenenenuto. [Ipocreiimme
YpaBHEHUS M HEPABEHCTBA C MOIYJIEM. 2
[IpumeHeHne paBHOCWIIBHBIX IEPEX0/I0B
B ONpEICNCHHBIX TUIIAX YpPaBHEHUH U
HEPABEHCTB C MOJYJIEM
KoMOuHHUpOBaHHOE 3aHATHE
Tema 14.4 Coneprkanue yaeOHOTO MaTepuaa
VYpaBHEHMS U HEPABEHCTBA | 3HAKOMCTBO c apaMeTpoM.
¢ ImapaMeTpaMu IIpocreiime ypaBHEHUsT U HEPABEHCTBA 2

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
[IpakTrueckoe 3aHsTHE
IIpakTuyeckasi pabora 156
IIpomexxyTounasi arrecTanus (JK3amMeH) 10
Bceero: 322
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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
JUCHMUILIAHBI 1/1.01 MATEMATHKA

KOHTpOJIB N OLCHKa PpPE3yJIbTaTOB OCBOCHHA yqe6H0ﬁ JUCITMUITIINHBI

OCYIICCTBIIACTCA TPCIIOAABATCIICM B IHPOLECCC TIPOBCACHUSA ITPAKTHYCCKHUX

3aHATUA W J1a0OpaTOpHBIX padoT,

TECTUPOBAHUS,

a TakKXKC BbIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$I HHIUBUIYAJIbHBIX 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 I1-0/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 T1-0/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 pabora
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 pabora
Brinosinenue
AK3aMEHAIIMOHHBIX
3aJaHuN
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