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1. O0mas xapakrepucTuka padoydeii nporpaMmbl yueOHo# aucuunanHbl «MaTtemaTuka»

O6meoOpa3oBarenbHas  AUCHUIUIMHA  «MaTreMaTuka»

SABJIICTCA 00s13aTeNIbHOMI 9aCTbIO

o0mieo0pa3oBaTenbHOr0 IMKIa 00pa3oBaTeNbHOW mporpamMmbl B cooTBeTcTBUU ¢ DOI'OC  mns
cnemmaigpHocTH  08.02.09 «MoHTa)x, Hamagka |
MIPOMBIIIJICHHBIX U TPAXTAHCKUX 3IaHUI

AKCIUTyaTalllsl  3JIEKTPOOOOPYIOBAHUS

1.2. Heau u myIanHupyembie pe3yJbTaThl 0CBOEHUS JUCIUIJIMHBI:
1.2.1. eab TUCHUATIITAHBI
Copepxanre TporpaMMbl  00mIE00pa30BaTEILHON  TUCHUIUIMHBI  «MareMmaTukay
HaIlpaBJCHO HAJIOCTHIKEHUE PE3yJIbTaTOB €€ M3YUYCHHUSI B COOTBETCTBUU C TPEOOBAHUSIMHU
®I'OC COO ¢ yueromnpodeccuonanpHor HanpasieHHocTr OI'OC CIIO.
1.2.2. IlnanupyemMble pe3yJbTAaThl 0CBOEHHS 0011e00pa30BaTe/bHON TUCHUILUIMHBI B
cootBercTBUH ¢ PI"OC CIIO u Ha ocHoBe ®PI'OC COO

Ilnanupyembie pe3yJbTaThbl 00yUeHHSs

IUIAHUPOBaTh W CaMOCTOSITEIHHO
BBIITOJHATE TaKYyHO AJCATCIIbHOCTD,

-MHTEpeC K pa3IuyHbiM chepam
po¢eCCuOHAIBHON JIeATETLHOCTH,

OBnageHue YHUBEpPCAIbHBIMU
y4eOHBIMU NO3HaBaTEeIbHBIMH
NEUCTBUSIMU:

a) 0a30BbI€ JIOTUYECKUE JCHCTBUSA:
-CaMOCTOSITENIbHO OPMYITUPOBATH U

aKTyaJlu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBIMBATh CYIIECTBEHHBIN

OpU3HAK WIM  OCHOBaHMA  JJIs
CpaBHEHHUd, Kiaccuukanmuu U
0000IIEeHHS;

-OlpeneNsITh LeNu JAeATeIbHOCTH,
3aJaBaTh NapaMeTpbl U KPUTEPHH HX
TOCTIKEHUS;

- BBISIBJIAITh ~ 3aKOHOMEPHOCTH U
IIPOTHBOPEUYHS] B PACCMATPUBAEMBIX
SBIICHUSIX;

- BHOCUTh KOPPEKTHUBBI B
JesITebHOCTb, OLICHUBATh
COOTBETCTBHE DPE3Y/IbTATOB ILEIIAM,
OLIGHUBATh PUCKU  TOCIEACTBUI
NesTeNbHOCTH;

- pa3BUBaTb KPEATUBHOE MBIIIJICHHUE

[pU PEIICHUH )KU3HEHHBIX MPoOIeM

OO0mme

O — O6ume I CHUILINHAPHBIE
OK 01. Beibupats | B udactu TpynoBOro BOCIUTAHHUS: -BlIaJICTh ~ METOJAMH  JIOKA3aTeIbCTB,
CHOCOOBIpEIICHHsI | -TOTOBHOCTh K TpPYAY, OCO3HAaHUE | alrOPUTMAaMHU pELICHUs 3a7ad; yMEHHUE
3aa4 IEHHOCTH MacTepcTBa, | GOPMYJIMPOBATH OINPEIEICHUSI, aKCHOMBI
MpoeCCUOHANIBHON| TPYyHOI00ue; U TEOpPEMBI, MPUMEHITh HUX, MPOBOJUTH
JeSITeIIbHOCTH -TOTOBHOCTh K AKTUBHOW | JIOKa3aTeNIbHBIC pACCYXKICHHS B XOJe
MMPUMCHHUTCIIBHO ACATCIIBHOCTHU TEXHOJIOTUUECKON U pPEeIICHUA 3a0a4,
K Pa3IMYHBIM coLMaIbHOU HANpPaBIEHHOCTH, | - YMETh ONEpPUPOBATh TMOHATHUSIMU:
KOHTCKCTaM CIIOCOOHOCTH HHULIUNPOBATD, CTCIICHb 4YHCJia, J'IOl"apI/I(i)M qucia; YMCHHC

BBIIOJHATh BBIUMCICHHE 3HAYCHUM H

peoOpa3oBaHus BBIpAKEHU I co
CTETIEHSAMHU U Jorapugmamu,
npeoOpazoBaHusl JAPOOHO-PAITMOHATIBHBIX
BBIPAKECHU;

-yMeTb OTIepPHPOBATH TOHSATHUSIMHU:
palroOHaIbHbIE, uppalnoHalbHbIE,

MOKa3aTeabHble, CTEIICHHBIE,
JorapupMUUECcKue, TPUTOHOMETPHUECKHUE
ypaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;
-yMETh OIepUpOBATH HOHSTUAMHU:
byHKIHS, HEIpEPBIBHAS byHKIHS,
IIPOU3BOJIHAS, nepBooOpazHas,
orpezesIeHHBIH WHTErpa; YMEHHE
HaXOJUTh IPOU3BOJHBIE DJIEMEHTAPHBIX
byHKIUH, UCIIOJIB3YS CIIpaBOYHbBIE
MaTEepUaJbl; UCCIEN0BATh B MPOCTEHIINX
ciydasx (yHKIMM Ha MOHOTOHHOCTD,
HaXOJWUTh HauOONbIINE W HAaUMEHbIINE
3Ha4YeHHUS (YHKIUNA, CTPOUTH TpaduKu
MHOT'O4JIEHOB c HCII0JIb30BAaHNEM
afnmapara MaTeMaTH4YeCKOro  aHalu3a;
MIPUMEHSTh IPOU3BOJHYIO IIPU PEILIECHUU
3aJa4 Ha JBM)KEHHUE, pelaTh MPAaKTHKO-

OpUEHTUPOBAHHBIE 3aJauu Ha
HauOoJIbIINE U HAaMMEHBIIINE 3HAYEHUs, Ha
HaxOXJAECHWE  IyTH,  CKOPOCTH U
YCKOPEHUS;




0)0a30BbIC
ICHCTBHA:
- BJIANETH HaBBIKAMHU
HCCICIOBATCILCKON |
eI TeIbHOCTH,
pasperieHus mpooieM;

- BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC
CBSI3M W aKTyaJu3WpOBaTh 3ajaady,
BBIJIBUTaTh THUIOTE3y €€ pEeIICHHUS,
HaXOJIUTh aApPTYMEHTHI IS
TOKa3aTelIbCTBa CBOUX YTBEPKICHUM,
3a/laBaTh TapaMeTpbl M KPUTEPHH

HUCCICA0BATCIBCKHUEC

y4eOHo-
MIPOEKTHOU
HaBbIKAMU

peLeHus;

- QHAJIM3UPOBATH IIOJIYYCHHBIE B XOE
pelieHus 3a1a4u pe3ynbTaThl,
KPUTUYECKU OLICHUBATb ux
IOCTOBEPHOCTB, IIPOTHO3UPOBATh
U3MCHEHUE B HOBBIX YCIIOBUSAX;
-yM€Tb  II€PEHOCHUTHh  3HAHUSA B

MO3HABATEIIBHYI0 U  MPAKTHYECKYIO
00J1aCTH >KU3HEICATCIBHOCTH;

-yMETh HWHTETPUPOBATH 3HAHHUS U3
[Pa3HBIX MPEIMETHBIX 00IacTel;

- BBIBUTATh HOBBIC HJICH, IIPEATIAraTh
OpUTHHAIILHBIC TTOIXO0JIBI M PEIICHHS,
U CIIOCOOHOCTh MX HCIIOJIb30BaHUS B
[MO3HABAaTCILHOM W COIMAJIbLHOM
MpPaKTHKE

-YMETh OIIePHPOBATH MOHATHUSIMU:
panoHanbHas (QyHKIHS, TOKa3aTelbHAS
byHKIIHS, CTEeTNeHHas byHKIIHS,
JorapupmMuuecKas byHKIMA,
TPUTOHOMETPHUYECKHUE byHKINH,
oOparHble (DYHKIHH, yMEHHE CTPOUTH
rpadguku M3YYEHHBIX GyHKIHH,

MCIOJIb30BaTh TpaQUKK TpPU H3YUYCHUH
IPOLIECCOB M 3aBUCUMOCTEH, TIPH PEIICHUN
3aa4 U3 JPYruX y4eOHBIX MPEIMETOB U
3a7a4 M3 PEaNTbHOW >KU3HH, BBIPAKAThH
dhopmynamu 3aBHUCHMOCTH MEXTY
BEJIUYMHAMU;

-yYMETh peliaTh TEKCTOBBIC 3a/1a4H Pa3HbIX
THUIIOB (B TOM YHCJIC Ha MPOLEHTHI, J0JIH U
4YacTH, Ha JIBIXKCHHE, PaboTy, CTOMMOCTD
TOBapOB M YCIYr, HAJIOTH, 3a7a4d U3
o0iacTH  yOpaBiCHUS  JIMYHBIMH |
ceMeiHbIMA  (DMHAHCAMHM); COCTaBJIAThH
BBIPOKCHUS, YPaBHEHHUS, HCPABEHCTBA H

UX CHCTEMBl IO YCJOBHIO 3ajauH,
UCCJIEIOBATh TOJIYYCHHOE pelIeHue |
OLIEHUBATh MPaB0MOI00HOCTh
pe3yIbTaTOB;

-YMETb OIEPUPOBATH NOHATUSAMU: CPEIHEE
apu(pMeTHUecKoe, MelnuaHa, HauOoblIee
M HauMEHbIIEE 3HAYCHMS, pa3Max,
JUCIIEPCHUS, CTAHAAPTHOE  OTKJIOHEHHUE
YHCIOBOTO Habopa; yMEHHME H3BIIEKATh,
UHTEPIPETUPOBATH uH(pOpMaLuIo,
OpeACTaBiICHHYI0 B  Tabioumax, Ha
auarpammax, Tpadukax, OTPaKarollyro
CBOMCTBA  pealbHBIX IPOLECCOB U
SIBJIGHUH; TPEACTaBIATh MHPOPMAIUIO C
MOMOIIbI0  TabnMMIl M JAMarpamm;
HCCIIEeIOBaTh CTAaTUCTHYECKUE JIaHHBIE, B
TOM YHCJIe C IPUMEHEHHEM IpaduuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH TMOHATUSMU:
CIIy4alHbII OMBIT U ciyyailHOe COOBITHE,
BEPOSATHOCTh  CIy4allHOTO  COOBITHS,
YMEHHE BBIUUCIATH  BEPOATHOCTH  C
UCIOJIb30BAHUEM TpapUUECKUX METOJIOB;
OpPUMEHATh  (OPMYJIBI  CIOXKEHHS U
YMHOXXEHHUS BEpPOSITHOCTEM,
KOMOMHATOpHBIE (AaKThl U (HOPMYIBI IPH
pEILICHNN 3a/1a4; OLCHUBATh BEPOATHOCTH
peambHBIX  COOBITHI; 3HAKOMCTBO CO
CIIyY4allHBIMM  BEJIMYMHAMHU;  YMEHHUE
MIPUBOJUTH IIPUMEPHI MIPOSIBIECHUS 3aKOHA

0OJBIIMX  YHCET B TMPUPOJHBIX U
OOIIECTBCHHBIX SIBJICHUSX;
-yMETh OIIepUPOBATH TOHSITUSIMU:




TOYKa, npsmas, IUTOCKOCTb,
IIPOCTPAHCTBO, JIBYI'PaHHbIN yIOIL,
CKpeIIMBAIOIIUecs npsIMBbIE,
MapajyieIbHOCTh M MEPIEHAUKYIIPHOCTD
OpSAMBIX W IUIOCKOCTEH, yroia MexIy
NpPSIMBIMH, yYTOJ1 MEXAy MNpsAMOH U
IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSIMH,
paccTosiHHE€ OT TOYKH J0 IIOCKOCTH,
paccTosiHue MEXIY HPSMBIMH,
paccTosiHue MEXTY IIIOCKOCTSAMU; YMEHUE
UCIIONB30BAaTh TIPH  PELICHWH  3a/1ad
H3Y4YEHHBIE (baxTsI 51 TEOPEMBI
IUIAHUMETPUH; ~ YMEHHE  OICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOIIETr0 MUPA;
-yMeTh OIIEPUPOBATH  HOHATUSAMHU:
MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKA,
Kyo0, napauiesenure], npu3Ma,
nupaMuja, ¢urypa U IOBEPXHOCTh
BpaIlIeHHs, HWINHADP, KOHYC, map, cdepa,
cedyeHus: (pUrypel BpalieHUs, MIOCKOCTD,
Kacaromfascsi cepbl, IIMHIPA, KOHYCA,
miomanb IMOBCPXHOCTHU nmupaMubl,
NpU3MBI, KOHYCa, IMIMHIPA, ILJIOIAAb
cdepbl, 0o0beM Kyba, HpPSIMOYTOJILHOTO
napaisenenunesa, MUPaMUIbl, TPU3MBI,
IUIMHIpA, KOHYyca, IIapa; YyMEHHe

I/I306pa)KaTL MHOT'OI'paHHUKHN u
MOBCPXHOCTU Bpall€HUA, UX CCUHCHHUA OT
PYKH, C IMOMOIIBIO YCPTECIKHBIX

WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB;
YMEHHME PpACIO3HAaBAaTh CHUMMETPUIO B
MIPOCTPAHCTBE; yMEHHME PACIIO3HABATh
NPAaBWIBHBIE  MHOTOTPAaHHUKH;  YMETh
ONEpUpPOBATh TOHATUSMU: JABI)KEHUE B
MIPOCTPAHCTBE, MOJO0HBIE (UTYpBI B
MIPOCTPAHCTBE; UCIOIb30BaTh OTHOIICHHE
IUIOIIAJIe TMOBEpXHOCTEH U 00BEMOB
MO00HBIX (PUTYp MPU PELICHUH 33/1a4;
-YyMETb  BBIUUCIATH  T'€OMETPUUYECKUE
BEIMYUHBI  (JUIMHA, YTOJ, TUIOMIAb,
o0BeM, iouiaib MIOBEPXHOCTH),
UCIIONIb3YSl  W3Yy4YeHHble (QOpMYyNnbl U
METO/IbI;

-yMETh OIIepUpOBATH MOHATHSIMHU:
MpsIMOYTOJIbHAsE ~ CUCTeMa  KOOpAMHAT,
KOOpJAMHATBl TOUYKH, BEKTOP, KOOPANHATHI
BEKTOpA, CKaJIIPHOE MPOU3BENECHHUE, IO
MEXIY BEKTOpaMM, CymMMa BEKTODPOB,
[IPOU3BEJCHUE BEKTOpa HA  YHCIIO;
HaXxOOUTh C TIOMOIIbIO  M3YYEHHBIX
(GopMys1 KOOpAMHATBI CEpEMHBI OTPE3Ka,
paccTosiHuEe MEXy IBYMSI TOUKAMU;
-yMETh BbIOMPATh HOIXOASIIIHI




W3YYEHHBI METOJ JUIsl PELICHUs 3a]a4H,
pacrio3HaBaTh MareMaTHuecKue (HakThl U
MaTE€MaTUYECKHE MOJIENIA B IPUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE;
yMEHUE IPUBOAUTH IIPUMEPBI
MaTE€MaTHYECKUX OTKPBITHI

POCCHIICKOM M MHUPOBOM MaTeMaTU4YECKON

HayKU

OK 02.
Hcnonp3oBarhb
COBpPEMEHHbIE
CpEJICTBA MIOUCKA,
aHaiM3a u
UHTEPIIPETAIAN
uHpopmanuu, u
MH(pOpMalLlMOHHbIE
TEXHOJIOTUH IS
BBITNIOJIHEHMS 3a/1a4
npodeccuoHanbHOM
JeSITEIbHOCTH

B ob6mactu ONEHHOCTH Hay4YHOI'O
IIO3HAaHUA:

-c(OpMHUPOBAHHOCTH
MHUPOBO33PEHHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS  HAayKu U
00IIeCTBEHHOM MPAKTHKH,
OCHOBAaHHOI'0 Ha JMAJoOre KyjabTyp,
CHOCOOCTBYIOLIETO OCO3HaHUIO

CBOEro M€CTa B MOJIUKYIBTYPHOM
MHUPE;

-COBEPIIEHCTBOBAHUE SI3BIKOBOM M
YUTATEIbCKOU KYJIbTYpbI KakK
CpPEACTBA B3aMMOJACHCTBUS MEKIY
JIIOABMU U TIO3HAHUS MUPA;

-OCO3HAHHE IIEHHOCTH HAay4YHOU
JIeATEIILHOCTH, TOTOBHOCTh
OCYILIECTBIISATh MPOEKTHYIO u

HCCICHOBATCIIbCKYHO ACATCIIbBHOCTD
UHAWBUAYAJIBHO U B I'PYIIIIC.

OBnanenune YHUBEPCAIbHBIMU
y4eOHBIMH MI03HABaTEJIbHBIMU
JEUCTBUSAMMU:

B) paboTa ¢ uHpopmaImei:
-BJIaJIETh HAaBBIKAMM  IOJTYYECHHUS
nHpopMalMd U3 UCTOYHUKOB
pa3HbIX THUIIOB, CAMOCTOSATEIBHO
OCYILIECTBISATh  TOUCK,  aHaju3,

CUCTEMATHU3AINI0 U UHTEPIPETALIUIO
nH(pOpMaAIUK Pa3IUYHBIX BHUIOB M
(dhopM mpeicTaBICHHUS,

-CO3/1aBaTh TEKCThl B Pa3JIMYHBIX
dbopMaTax C yd4eToM Ha3HAYCHHS

nHpopManuu u LETIEBON
ayJAUTOPUH, BEIOUPAst ONTUMAIIbHYIO
bhopmy MIpEACTaBICHUS u
BU3YyaJIU3aluH;

-OIICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMaIu, ee
COOTBETCTBHE MPaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;
-HACIOJIb30BaTh cpencTaa
MH(POPMALMOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
peneHnH KOTHUTHBHBIX,

-yMETh  ONEpPHPOBaTh  HOHATHAMHU:
pannoHanbHast QyHKIHS,

noKaszatenbHas (QYHKIUS, CTENCHHas
¢bynkuus, norapudmuyeckas QyHKIUS,
TPUTOHOMETPHUYECKUE byHKIMH,
oOpatHble (DYHKIIMHM;, yMEHHE CTPOUTH
rpaduku M3Y4YEeHHBIX byHKIHH,

UCIOJIb30BaTh TpaQUKU MpPU U3Y4YEHUU
IPOLIECCOB WM 3aBUCHUMOCTEH, IIpHU
pelmieHnH 3amad U3 JPYruxX y4eOHBIX
IIPEIMETOB U 3aJa4 U3 PeabHON KU3HU;

BBIpaXaTh (opMylaMH  3aBHCHMOCTH
MEX]y BeIMYMHAMU;

-yMeTh OIIEpUPOBATH IMOHATHUSAMU:
TOKECTBO, TOKECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHUCTEMa YpaBHEHUH U
HCPAaBCHCTB, PaBHOCHUIIBHOCTH
YpaBHEHMH, HEPAaBEHCTB M  CUCTEM,
panuoHaIbHEIE, HppanyuoHaIbHEIE,
HoKa3aTesbHbIE, CTETIEHHBIE,
jorapudmuueckue,

TPUTOHOMETPUUYECKHE ypaBHEHHUS,

HEPaBEHCTBA U CHCTEMBI; YMETh pPeIIaTh
ypaBHEHUS, HEPaBEHCTBA M CHCTEMBI C
MIOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEIIATh
ypaBHEHUS, HEPaBEHCTBA M CHCTEMBI C
napamMeTpoM; TMPHMEHSTh YpaBHCHUS,
HEpPaBEHCTBA, UX CHUCTEMBI ISl PELICHUS
MaTeMaTHYeCKUX 3aJad | 3aJad |3
pa3IUYHBIX 00JacTel HAyKu U peabHON
KU3HU;

-yMeTb CBOOOJTHO OIEpUPOBATH
HOHATHSAMU: JIBU)KCHHE, MapalielIbHbIN
NEepeHOC, CUMMETPHS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT,
npeoOpazoBaHrue MOA00US, TMMOJOO0HBIC
(burypsI; yMeTh pacrio3HaBaTh PaBHbBIC U
nogo0HbIe (Urypbl, B TOM 4HCIE B
NpUPOJIe, HCKYCCTBE, AapXHUTEKTYpE;
YMETh HCIIOJIb30BaTh TE€OMETPHUYCCKHE
OTHOIIICHHSI, HAXOJIUTh TEOMETPUICCKUE
BCIMYMHBI  (JJIMHA, YroJ, IUIOIIAb,
00beM) TP peIeHUH 3a7a4 U3 JIPYTux
y4eOHBIX TPEIMETOB M W3 pPEaJbHOU




KOMMYHHUKATHUBHBIX u KU3ZHU
OpraHU3aIMOHHBIX 3a1a4 c
cOOIr0IeHUEM TpeOOBaHMI
SPrOHOMHUKH, TEXHUKHU
0e30MmacHOCTH, TUTHEHBI,
pecypcocOepekeHnsi, MpPaBOBBIX U
ATUYECKHUX HOPM, HOpM
nH()OPMAIIMOHHON OE30MaCHOCTH;
-BJIaJICTh HAaBbIKAMU PACO3HABAHUS
u 3aIATEI nH(popManuu,
nH(pOpPMAIMOHHOW  0€301TaCHOCTH
JUYHOCTH
OK 03 B ob6nactu 1yXx0BHO-HPaBCTBEHHOT'O -yMeTh  ONEpUPOBaTh  TMOHATUSIMHU:
[TnanupoBath u BOCTIUTaHHS: panroHaIbHbIE, HPPAlOHAIEHBIE,
peaan30BbIBATH -c(hopMUpPOBAaHHOCTH MoKa3aTeJbHbIC, CTETICHHBIE,
coOCTBEHHOE HPaBCTBEHHOI'O CO3HaHMSI, JorapupMHIECKHe,
npodeccCuoHaNbHOE| 3TUYECKOTO MOBEICHHUS; TPUTOHOMETPUYECKHE  YpaBHEHHS U
U JINYHOCTHOE -CIIOCOOHOCTD OLIEHUBATh CUTYAIHIO HEPaBEHCTBA, NX CHCTEMBI;
pa3BuUTHE, Y IPUHUMATBH OCO3HAHHBIE PEICHUs, -yMeThb ~ ONEpUPOBATH  TMOHATHUSIMHU:
NpeANpPUHIMATENBC| OPHEHTUPYSICH ~ HAa  MOpPaJbHO- MHOTOTpaHHHK, ceueHue
KYIO JICSITeNIbHOCTh | HPABCTBEHHBIE HOPMBI U IIEHHOCTH; MHOTOTpaHHMKa, Ky0, Mapaienenumnes,
B OCO3HaHME JIMYHOTO BKJIaga B npusma, MUpaMuaa, ¢urypa wu
npo(hecCHOHANBHOM| MOCTPOSHUE YCTOHYHMBOTO MOBEPXHOCTh  BpAllleHUs,  LUIHHID,
chepe, Oyayuiero; KOHyC, map, cdepa, ceueHus (Urypsl
UCIIOJIb30BaTh -OTBETCTBEHHOE  OTHOLIEHWE K | BpalleHUs, IUIOCKOCTb, Kacarollascs
3HaHUA 110 CBOMM POJUTENSAM U (MJIM) IPYrUM cdepsl, MWINHIPA,
PaBOBOU U YjieHaM CeMbHU, CO3JaHUIO0 CEMbU Ha | KOHYca, IUI0IIAb HOBEPXHOCTHU
(duHAHCOBOM OCHOBE  OCO3HAaHHOTO  TPHHATHUS MUpPaMUIbl, TPU3MBI, KOHYCa,
IPaMOTHOCTH B LIEHHOCTeH CceMeiHOll JKuM3HU B WIMHApa, IUIOIAAb cdeprl, 00beM
pa3IMYHBIX COOTBETCTBHM  C  TPAJAUIHUIMHU KyOa, IPSIMOYTOJIBHOTO
KHU3HEHHBIX HaponoB Poccuu; napauenenunena, TUpaMubl, TPU3MBL,
CUTYaIHsIX Osnanenne YHHUBEPCAITbHBIMU [UIMHApa, KOHyca, IIapa; YMEHHe
PEryasTUBHBIMH J€HCTBUAMMU: n300paxkaThb MHOTOI'paHHUKH u
a) caMOOpTaHU3aIHs: MOBEPXHOCTH BpAIICHUS, UX CEYCHHS OT
-CaMOCTOSITEIbHO ~ OCYLIECTBIIATh PYKH, C  TIOMOLIbIO  YEPTEXKHBIX
MO03HABATEIBHYIO TesITeTHHOCTD, WHCTPYMEHTOB H DJIEKTPOHHBIX CPEJICTB;
BBISIBIIATh TPOOJEMbI, CTaBUTh W | YMEThb pAacCHO3HABaTh CUMMETPHIO B
dbopmynHpoBaTh COOCTBEHHBIC NPOCTPAHCTBE; YMETh  PAacloO3HaBaTh
3aJjauu B o0pa3zoBaTenbHON MPaBUIIbHBIE MHOTOTPAHHUKHY;
NESITeTPHOCTH W JKU3HEHHBIX -yMeTb  ONEpPUpPOBATH  IMOHATHSIMHU:
CUTYalUsX; NpSMOYTOJIbHAs CHUCT€Ma KOOpPJMHAT,
-CaMOCTOSITEIIhHO COCTaBJIATh TUTaH KOOPJIWHATHI TOYKH, BEKTOP,
pelieHust MpoOJeMBl C  y4eToM KOOpPJAMHATBl ~ BEKTOpAa,  CKAJIAPHOE
UMEIOTIHAXCSI pecypcos, MPOM3BEACHUE, YTOJl MEKIY BEKTOPAMH,
COOCTBEHHBIX  BO3MOXXHOCTEH U CyMMa BEKTOPOB, TPOU3BEACHNE BEKTOPA
MIPEANOYTEeHU; HAa YHCJO; HAXOOUTh C IOMOIIBIO
- TaBaTh OLIEHKY HOBBIM CUTYaLIUsIM; U3Y4eHHBIX  (QOpMyNT  KOOPAMHATHI

Croco0CTBOBaTh (HOPMUPOBAHUIO
MIPOSIBJICHUIO LIUPOKOM 3PyAMLINHU B
pa3HBIX obJacTsax 3HAHWH,
IIOCTOSIHHO IIOBBIIIATH CcBOU
o0pa3oBaTeNbHBId M KYJIbTYpPHBII
YPOBEHB;

CepeIMHBI OTPE3Ka, PACCTOSHUE MEKIY
ABYMSI TOYKaMU




0) CaMOKOHTPOJIb:
UCIOJB30BaTh TMPHEMBI pedIieKcun

Ul OLEHKM CHUTyallud, BbIOOpa
BEPHOTO PEILICHUS;
-yMeTb  OLEHMBATb  PUCKU U

CBOCBPCMCHHO NPUHUMATDb PCIICHUA
110 UX CHMKCHUIO,

B)3MOIIMOHATIbHBIN UHTEJUIEKT,
IperoIararoIui
c(hOpMHUPOBAHHOCTH:

BHYTpEHHEH MOTHBAIUH,
BKJIKOYAIOLIEH CTPEMIICHHE K
JNOCTHKEHUIO IIeIM M YCIIEXy,
OIITUMMU3M, WHHUIIMATUBHOCTD,

yMEHUE JIeUCTBOBaTh, MCXOIA U3
CBOHMX BO3MO>KHOCTEH;

-OMIIaTHH, BKJIIOYAIOIIECH
CIIOCOOHOCTH IIOHUMATh
SMOLMOHAJIBHOE COCTOSIHUE JAPYTHUX,
YYHUTBIBATh €T0 MPU OCYIIECTBICHUN
KOMMYHHKAIIUU, CIIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COLIMAJIBHBIX HaBBIKOB,

BKJIIOYAIOIIUX CIOCOOHOCTh

BBICTPanuBaTh OTHOIICHHUS c

OPYTMMH  JIIOJbMH, 3a00TUTBCA,

IIPOSABIIATE MHTEPEC M pa3pelaTh

KOH(JIMKTBI
OK 04. TOTOBHOCTb K CaMOpPAa3BUTHIO, | -yMETb OIIEpUPOBATH MTOHATUSAMU:
DddexTuBHO CaMOCTOATEIIBHOCTH u CIIy4alHBIN OIBIT U CIIy4ailHOE
B3alMO/JICIICTBOBAT | CaMOOIPEICICHUIO; COOBITHE,  BEPOSTHOCTb  CIIy4aiHOIO
b U paboTaTh B -OBJIa/ICHUE HaBbIKAMH  y4e€OHO- | COOBITHS; yMETh BHIYUCIIATH BEPOSTHOCTD C

KOJIJICKTHUBEC U
KOMaH/JIC

HCCIIEI0OBATENBCKOW, MPOEKTHOU U
COITMAJIBHOM AeSITEIbHOCTH;
OBnageHue yHHMBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JIEHCTBUSIMH:
0) coBMecTHas IesTeIbHOCTD:
-TIOHUMATh u HCIIOJTh30BaTh
MpeuMyllnecTBa  KOMaHAHOW U
WHIUBUAYAIBHON paboThI;
-IpUHUMATh  LeJIM  COBMECTHOM
NEeSATETLHOCTH, OPTaHW30BBIBATH U
KOOPJAMHHUPOBATh JACUCTBUS MO €€
JTOCTIDKCHHIO:  COCTaBIIATH  IUJIaH
JNEUCTBUM, pacIpeneisiTb poilu ¢
Y4ETOM MHEHHU YYaCTHUKOB
00CYyXKIaTh pe3yabTaThl COBMECTHOM
paboTHI;

-KOOpJIMHUPOBaTh W  BBIMIOJHSATH
paboTy B YCIOBUAX PEATBHOTO,
BUPTYaJILHOTO u
KOMOWHHMPOBAHHOTO
B3aHMOJCHCTBUS;

UCMOJIb30BaHUEM TI'paUUEeCKHX METOOB;
OPUMEHSTh  (OpPMYJBl  CIOXKEHUS U
YMHOXEHUS BEPOSATHOCTEH,
KOMOMHATOpHbIE (aKThl U (OPMYJIbI MPU
pElIeHNN 3aja4; OLCHUBATh BEPOSITHOCTH
peasibHbIX  COOBITHI; 3HAKOMCTBO  CO
CIIy4allHBIMH  BEIMYMHAMH;  YMEHHUE
MPUBOJUTH MPUMEPHI MPOSBIEHUS 3aKOHA

OONBIIMX YUCEN B  TPUPOJIHBIX H
OOIIECTBEHHEIX SBJICHUSIX;

-yMeTh cBOOOHO OTIepUpPOBATH
MTOHSITHUSIMH: CTENEHD c LEJTBIM
MoKasareieM,  KOpPeHb  HaTypallbHOM
CTCTIICHW, CTCMEeHb C PalUOHAIBHBIM

rokaszaresieM, CTEeNEeHb C JeHCTBUTEIbHBIM
(BemeCTBEHHBIM) TTOKa3aTeNeM, Jorapupm
Yuciaa, CHHYC, KOCHMHYC U  TaHTEHC
MIPOU3BOJILHOTO YHCIIA;

-yMeTb CBOOOJIHO OTIepPUPOBATH
MOHATUAMH: Tpaduk (QYHKIMH, OOpaTHas
byHKIMs, KOMIO3HUIIMS (GyHKINH,




-OCYLIECTBIIATh MO3UTUBHOE
CTpaTeTHUECKOe  IOBEJEHHE B
Pa3IMYHBIX CHUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITH
MHUIUATUBHBIM.

OBnanenue YHUBEpPCAIbHBIMU
PETYJIATUBHBIMU  JCHCTBUSAMH: T)
MIPUHSATHE CE0S M IPYTHX JIFOICH:
-IIPUHUMATh MOTHUBBI U apryMEHTBI
IpYyrux  JIIOJE€WM NpH  aHAIU3E
PE3yNIbTAaTOB IE€ATEIHHOCTH;
-IpU3HABaTh CBOE NPaBO M MPaBO
JPYTUX JIIOJIeH Ha OLINOKHY;
-pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MU € MO3UIUU IPYTOro YeJIOBEKa

AuHeHHas — QyHKOUS, — KBagpaTH4HAs
¢byHkuus, creneHHas (YHKLIUS C LEIBIM
HIOKa3aTeleM, TPUTOHOMETPUYECKHUE
byHKuuy, oOpaTHbIe
TPUTOHOMETPHUYECKUE byHKIMH,
nokaszatelbHas M JorapupMuUeckKas
GyHKIMHM, yYMETh  CTPOUTh  Tpaduku
(GyHKUWH, BBINOJHATH MpeoOpa3oBaHUs
rpadukoB QyHKITHI;

-yMeTb HCIOJB30BaTh Tpaduku GyHKUIUI
JUIS U3Y4EHUS IIPOLIECCOB U 3aBUCUMOCTEH
IpU PELICHUH 3a]ad U3 JIPYTUX yueOHbIX
OpEeIMETOB U U3 peajbHOM KHU3HH;
BBIp@XaTh  (QOpMylIaMH  3aBUCHMOCTH
MEX]y BEIMYMHAMU;

-CBOOO/IHO  ONEepUpOBaTh  MOHSATHAMU:
YEeTHOCTh  (DYHKUUHM,  HEPUOJUYHOCTh
(GyHKINK, OTPaHUYEHHOCTh  (DYHKIIHH,
MOHOTOHHOCTb ~ (DYHKIIUHM, 3IKCTPEMYM
(GyHKIMM, HauOOJbIIEe M HauMEHbIIEe
3HA4eHUs (YHKUUU Ha IMPOMEXKYTKE;
YMETh MIPOBOJTUTH WCCIICIOBAHHE
byHKIUY;

-yMETb UCTIOIb30BaTh CBOMCTBA U rpaduKu
GyHKUMH A8 pelleHHus  ypaBHEHMI,
HEpaBEHCTB M 3aJad C IapaMeTpaMu;
n300paxarh Ha

KOOP/JWHATHOH TUIOCKOCTH MHOYKECTBa
peleHni ypaBHEHUH, HEPABEHCTB M UX
CHCTEM

OK 05.
Ocy1iecTBIAThH
YCTHYIO U
MMUCbMEHHYIO
KOMMYHHKAITUIO Ha
rocyJIapCTBEHHOM
s3b1Ke Poccuiickoi
denepanuu ¢
y4eTOM
0COOCHHOCTEH
COLIMAIILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B obiactu
BOCIIMTAHUS:
-3CTETHUYECKOE OTHOIIEHUE K MHPY,
BKJTFOYAsl ACTETUKY OBbITa, HAYYHOTO
u TEXHUYECKOTO TBOPYECTBA,
criopta, TpyJda W OOIIECTBEHHBIX
OTHOIIICHUM;

9CTCTUYCCKOI'O

-CIIOCOOHOCTb BOCIIPUHHUMATh
pa3InyYHbIe BHIBI HCKYCCTBA,
TPaJIMIIMA U TBOPYECTBO CBOETO W
IPyTHUX HapOoJIOB, OIIYIIIATh
IMOIHMOHAIBHOE BO3JICUCTBUE
HCKYCCTBa;

-yOeXICHHOCTh B 3HAYUMOCTH ISt
JIMYHOCTH H o0I11ecTBa

OTEUYECTBEHHOTO U
HCKYCCTBA, 3THUYECKUX
-KYJIbTYPHBIX TPAJAULIAN U
HapOJHOTO TBOPYECTBA; TOTOBHOCTh
K CAMOBBIPAXXEHUIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMJIEHUE ITPOSABIIATH
Ka4yecTBa TBOPYECKOM JIMYHOCTH;
OBJyasieHNue YHUBEPCAIbHBIMU

MHUPOBOTO

-yMeTh OTepUpPOBaTH
cpennee apudMeTUYECKoe,
MeAvaHa, HauOodblllee W HaWMEHbBIICE

IIOHATUAMMU:

3HAYCHUS, pasmax, JIUCIIEPCHUS,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOTO
Habopa; yMeHUe W3BJIEKATb,
WHTEPIPETUPOBATH uH(pOpMAIIHIO,
MpEICTaBICHHYI0O B  TaOmuIax, Ha
auarpamMmax, Tpadukax, OTPaKaoIIyIO
CBOWCTBA  pealbHBIX MPOIECCOB U

SIBIICHUU; TPEACTaBIATh MHPOPMAIUIO C
IIOMOIIBIO TaOJINIL u Jarpamu;
HCCIIe0BAaTh CTATHCTHYCCKHE JaHHEIE, B
TOM YHCJI€ C IPUMEHEHHEM TpauiecKux
METOOB U 3JIEKTPOHHBIX CPEJICTB;

-yMETh ONEPHUPOBATH TOHITHSIMHU: TOUKa,
npsimMasi, IJIOCKOCTh MPOCTPAHCTBO,
JIBYTPAHHBIA  YTOJ, CKPEIIUBAIOIIHECS
MpsIMBIE, napajuieaTbHOCTh n
MePIEHIUKYISIPHOCTh MIPSMBIX n
IJIOCKOCTEH, YTo MEXIy IPSIMBIMH, YTOJ
MEXIy TPSAMONH | IUIOCKOCTBIO, YTOJ
MEXJY IUIOCKOCTSIMHM, pACCTOSTHUE OT




KOMMYHHUKaTHBHBIMH JCHCTBUAMHU:
a) obmieHue:

OCYIIECTBIISITh KOMMYHHKAIUH BO
Bcex cepax KU3HMY,

-pacro3HaBaTh HeBepOaIbHbIE
cpenctBa  OOIIEHUS, TOHUMATh
3HAQUYEHHE COLMAIBHBIX  3HAKOB,
pacro3HaBaTh MPEANOCHUTKI
KOH(IIMKTHBIX CUTYyaIui "
CMSIr4aTh KOH(IUKTHL;

-pa3sBepHYTO M JIOTHYHO H3J1arath

CBOIO TOYKY 3peHHS c
UCIOJIb30BaHUEM S3BIKOBBIX
CPEJCTB

TOYKH OO IINIOCKOCTH, pAaCCTOAHUEC MEKAY

MPSIMBIMHU, paccTosiHue MEXY
IJIOCKOCTSIMU;

- YMETb UCII0JIb30BaTh IIPU PELICHUH 3a/1a4
U3Y4YCHHBIE (bakThbI u TEOPEMBI
IJIaHUMETPUH; YMEHHE OLIEHUBATH

pa3Mepsl 00BEKTOB OKPYKAIOIIET0 MUpa

OK 06 IlposBnsaTh
rpak1aHCKO-
MaTPUOTUYECKYIO
MO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE
IIOBEJICHUE HA
OCHOBE
TPaJIUIIMOHHBIX
POCCUICKUX
JlyXOBHO-
HPaBCTBEHHBIX
LIECHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3aLHUN
MEKHAITMOHAJIBHBIX
u
MEKPEITUTHO3HBIX
OTHOIIICHUH,
MPUMEHSATD
CTaHJapThl
AHTUKOPPYILIMOHH
Or0 MOBEJICHUS

-0CO3HAHUE OOYYAIOUTUMUCS
POCCUICKOM T'paKIaHCKOU
HUJICHTUIHOCTH;
-IIeJICHANPABIIEHHOE pa3BuTHE
BHYTPEHHEH IMO3UIMU JUYHOCTU Ha
OCHOBE JTyXOBHO-HPABCTBEHHBIX
LIeHHOCTeH HapoaoB Poccuiickoii
Q®enepanny,  UCTOPUYECKHX U
HaIlMOHAJIHHO- KYJIbTYPHBIX
Tpaguiui, GOPMUPOBAHUE CUCTEMBI
3HAYUMBIX [I€HHOCTHO-CMBICIOBBIX
YCTaHOBOK, aHTUKOPPYMIIHOHHOTO
MHUPOBO33PEHHUsI,  IPABOCO3HAHUS,
JKOJIOTUYECKON KYJIBTYpBI,
CIIOCOOHOCTH  CTaBUTh IIENH |
CTPOUTD KU3HEHHBIC TIJIaHBI,

B yactu rpaxxgaHCKOro BOCHUTaHUS:
-OCO3HaHHE CBOMX
KOHCTUTYITMOHHBIX npas u
00s13aHHOCTEH, yBaKEHHE 3aKOHA U
MPaBOTOPSIIKA;

-[IPUHSTHE TPaAUIIMOHHBIX
HaIIMOHATBHBIX IICHHOCTEH;
-TOTOBHOCTh MPOTUBOCTOATH
HJICOJIOTHH IKCTPEMHU3MA,
HaIlMOHAJIN3Ma, KceHohoouu,
JTUCKPUMHMHAIINK IO COIIMAJIBHBIM,
PETUTUO3HBIM, pacoBbIM,
HallMOHAJIBHBIM TIPU3HAKAM;
-TOTOBHOCTb BE€CTU COBMECTHYIO
JIeSITeTbHOCTD B HUHTEpecax
IPaxaaHCKOTO oO1iecTBa,
y4acTBOBaTh B CaMOYIIPAaBJICHUHU B
o011eo0pa3oBaTeIbHOM
OpraHMu3alMKu U IETCKO-FOHOIIECKUX
OpraHu3aIusx;

-yMEHUE  B3aUMOJECHCTBOBaTH C
COLIMAIIbHBIMM ~ WHCTUTYTaMH B
COOTBETCTBUHM C HMX (YHKIUSIMHU U

-YMETb pellaTh TCKCTOBLIC 3a/1a4M PA3HBIX
THUIIOB (B TOM YHCJIC Ha ITPOLCHTHI, 10U 1
4yaCTu, Ha IBHIKXCHUC, pa60Ty, CTOUMOCTB

TOBapOB W YCJIYT, HAJOTH, 3aJa4d W3
o0JacT  yNpaBICHUS  JIMYHBIMH |
CeMeWHbIMH  (pUHAHCAMM); COCTaBIIATH
BBIPOKCHUS, YPaBHCHUS, HEPABEHCTBA H
UX CHCTEMBI IO YCJOBHIO 3ajauH,
UCCIICIOBATh IOJIyYEHHOE pEIICHUE H
OILICHUBATH MpaB0MOI00HOCTh
pe3ynabTaToB;

- *ymemv  onepuposamv  NOHAMUAMU:
onpeoenenue, akcuoma, meopema,
creocmesue, C60LICMEB0, NPU3HAK,
doxasameﬂbcmeo, PABHOCUIbHbLE
dopmyruposxu; ymemv popmyruposamo
06pamHoe u npomueonolodiCHoe
ymeepoicoenue, npusooums npumepsvl U
KOHmMpnpumepbl, UucnoJjibzoeambsb Memod

IMamemamu4eckol UHOYKYUY, Nnpo8ooums
0oKasameinbHble paccystcoenus npu
pewienuy 3a0ay, OYeHU8amv J102UUECKYIO
NpPAsUILHOCIb PACCYHCOCHUT,

- *ymemvb  c60000HO  OnepupoBaAmMb
NOHAMUAMU NOCTIE008AMENbHOCY,
apugmemuueckas npoepeccus,

ceomempuueckas npozpeccusi, 6ecKOHe4Ho
YObIBAIOWASE 2EOMEMPUYECKAANPOSPECCUSL,
--ymembo 3a0agamo

nociedosamenbHOCMuU, 6 MOM yucie ¢
1OMOWBIO PEKYPPEHMHBIX POPMYI;

-*ymems 6b10Upamv nOOX0O0AUUL MEMOO
0na  pewleHus  3a0auu;  NOHUMAHUE
SBHAYUMOCMU MAMEMAMUKU 8 U3YYEeHUU
NPUPOOHBIX U 0OUECTNBEHHBIX NPOYECCO8 U
ABNEeHULL; ymems PAacno3nasamy
nposeieHue 3aKOHO8 MamemMamuku 6
uckyccmee, ymems Npusooums npumepbl

mamemamudecKux OprblmuIZ




Ha3Ha4YCHHEM;

-TOTOBHOCTh K TYMaHHUTApHOU U
BOJIOHTEPCKOU JIeATEIbHOCTH;
MaTpUOTHYECKOTO BOCTIUTAHUS:
-COPMHUPOBAHHOCTh ~ POCCHICKOM
rpak 1aHCKOM HUICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHHSI K CBOEMY
HapoJly, 4YyBCTBa OTBETCTBEHHOCTHU
nepen PoauHOM, ropiocTu 3a CBOU
Kpai, cBO0 PonuHy, CBOM f3BIK U
KYJIbTypY, MPOIUIOE M HACTOSLIEE

MHOT'OHAIIMOHAJIFHOT'O Hapoza
Poccuu;

-IIEHHOCTHOE OTHOIIICHHE K
rocyAapCTBEHHbIM CHMBOJIaM,
HWCTOPUYECKOMY H  IPUPOJHOMY
HaCJIEIUIO, MaMSATHHKaM,

TpaguuusiM  HapoaoB  Poccuwn,
noctwxkeHusiM  Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHIX U
TpyZne;

-uieHas yOEXAeHHOCTb,
TOTOBHOCTb K CITY’)KEHHMIO U 3alIUTE
OteuecTBa, OTBETCTBEHHOCTH 3a €T0
cyns0y;

OCBOCHHBIE oOy4aromuMucs
MEXIPEIMETHbBIE MOHATHUS u
YHUBEpCaJIbHbIC yueOHbIE ACHCTBUSA
(perynsTHBHBIC, TO3HABaTEIbHbIE,
KOMMYHHKATUBHBIE);

-CIIOCOOHOCTh UX HCIOJB30BaHUS B
IIO3HABATEJIBHOW W COLMAJIBHOU
MPaKTHUKE, TOTOBHOCTh K
CaMOCTOATENILHOMY TUIAHHUPOBAHUIO
u OCYIIIECTBIIEHUIO yueOHO
NEeSTETLHOCTH, OpraHu3aInH
y4eOHOr0  COTpYJHHMYECTBA  C
MearOTHYECKUMHA PAOOTHUKAMU U
CBEPCTHUKAMHM, K Yy4yacTUIO B
MTOCTPOEHUU WHIMBUIYTHbHOU
00pa30BaTeNbHON TPACKTOPUH;
OBJIAJICHME  HaBBIKAMH  Y4eOHO-
HCCIIEIOBATENBCKOM, IMPOEKTHON H
COLIMAJIbHOU JI€ATETbHOCTH

POCCULICKOU U MUPOBOU MAMEMAMUYECKOU
HAayKu

OK 07.
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpYy>Karoleu
CpelIbl,
pecypcocOepekeHn
10, IPUMCHATH
3HaHUS 00
N3MCHCHUU

-HE IIPUHUMATh neicTBus,
MPUHOCSIINE BPEd OKPYKaIOIIeH
cpene;

-M€Thb IIPOTrHO3UPOBATh
HEOJIaronpusTHbIE  HKOJOTHYECKUE
ITOCJICACTBUS IIpEeAPUHUMAEMBIX
JEHCTBUMN, IPEAOTBPALLATh UX;

- PacIIMpUTh OIBIT JAEATEIBHOCTH
HKOJIOTMUYECKOI HAIPaBIEHHOCTH;

-yMeTh OTIepUPOBATH TOHSITUSIMHU
dbyHKIMS, HENpepbIBHAS QYHKITUSA,
MIPOU3BO/IHAS, nepBooOpasHasi,
OIpeCIICHHbIA UHTETPal;

-yMeTh HaXOJIUTh MIPOU3BOJIHBIC
DIIEMEHTApHBIX  (QYHKIUH,  HCIONB3YyS
CIpaBOYHBIC MaTepHalbl; HCCICIOBATh B
MpOCTEHIIMX  ciaydasX  (QYHKIMH  Ha
MOHOTOHHOCTb, HAaXOIUTh HAWOOJIbIINE U




KJIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BO/JICTBA,
3¢ exTUBHO
JIECTBOBAThH B
Ype3BbIYAHBIX
CUTYaIUAX

- pazpabatbiBaTh IJIaH PELICHUS

npoOJieMbl C  Y4eTOM  aHaju3a
UMEIOIIMXCA ~ MaTepUalbHBIX |
HEMaTEepUaAIbLHBIX PECYPCOB;

- OCYILECTBIIATH

[eJICHANIPABJICHHBII MMOMCK MEepeHoca
CPEICTB M CHOCOOOB JICHCTBUS B
Mpo(dhecCHOHATLHYIO CPEy;

-yMeTh [EPEHOCHTh 3HAHUSA B
[O03HABATCILHYI0 U MPAKTHYECKYIO
00J1aCTH JKU3HEIEATEIBHOCTH;

- -lpejjaratb ~ HOBBIE  IIPOEKTHI,
OLICHUBAThH UJCH C MMO3HMIIUU HOBU3HBbI,
OpUTrMHAaJIbHOCTH, HpaKTI/I‘-IeCKOI\/JI
3HAYUMOCTH; - 1aBaTh OI[CHKY HOBBIM
CUTyallsiIM, BHOCHUTHL KOPPCKTUBLI B
eI TeIbHOCTD, OLICHHUBATh

COOTBETCTBUE PE3YNHTATOB LIEJIIM

HAaUMEHbIINE 3HAUYCHUS (YHKIMA; CTPOUTH
rpadKi MHOTOYJICHOB C HCIIOJIb30BAHHEM
anmapaTta = MaTeMaTH4YecKOoro  aHaju3a;
[PUMCHSTh MPOW3BOJHYIO TIPU PEHICHUH
3aJay Ha JBW)KCHHE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIC 33/1a4M HA HAUOOIBIIIHE
1 HauMEHbIINE 3HAYEHUS, HA HAXOXKICHHE
[TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIIepUpPOBATH MOHSITUSIMU:
NBIKEHHE B IPOCTPAHCTBE, MOIOOHBIE
burypsl B MPOCTPAHCTBE;, HCIOJIb30BAThH
OTHOILLICHHE IUIOIIAJECH IIOBEPXHOCTEH H
00BeMOB TOJI00HBIX (GUTYP TPU PELICHUH
3ajay;

-YyMeTh  BBIYHCIATH  T€OMETPUYECKHE
BCJIUYHMHEI (mmHa, YroJl IUIOIAJb,
00BeM, TIIOUIaIb TOBEPXHOCTH ), HCTIONB3YS

U3y4YCHHBIE YOPMYIIBI U METOMBI




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Bux yueOHoi1 padoThl Oovem 6
yacax*

O0bem 00pa3oBaTeIbHONM NPOrpaMMbl M CHHUILIMHBI 340

B T.Y.

OcHoBHoOe coaep:xaHue 278

BT. U..

TEOPETUYECKOE 00yUCHHE 290

MPAKTHYECKHUE 3aHATUS 58

IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHME (CoaepKaHue 56

NPHUKJIATHOTO MOIYJIA)

BT. U..

TEOPETHUECKOE 00yUEeHUE 4

MPAKTUYECKUE 3aHITHUS 52

NHanBUAYyaJbHBIA NPOEKT (Oa/nem)™™

IIpome:kyTouHasi aTTecTanus (IK3aMeH) 6
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE U CIUTIIHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOE U POo¢ecCHOHAIBHO-

HanmenoBanmue pa3jiesioB . Oo6bem dopmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOMI
U TeM 4yacos KOMIIeTeHIIHH
MOIYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHoOe cogepKkaHue
Paznen 1. IloBTopeHme 20
Kypca MaTeMATHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Cogepxanue yueOHOT0o MaTepuana
Lenb u 3a1a4¥ | bazoBbie 3HaHUA U YMEHUS 0 MaTeMaTHKe B MPO(EeCCHOHATLHON U B IIOBCEHEBHOM
MaTeMaTHUKH MPU OCBOCHUH | JIEATENBHOCTH.
CHEIUAIIbHOCTH KoMOuHMpOBaHHOE 3aHATHE 2
Tema 1.2 Coneprkanue y4eOHOro MaTepuana
Yucna w  BeruMcaeHus. | JlecTBUS HAJ MONOKUTETLHBIMUA U OTPUIIATENILHBIMU YUCIIaMU, OOBIKHOBEHHBIMH H
Bripaxkenus U | JECITUYHBIMH IPOOSMHU. OK-01, OK-02,
npeoOpa3oBaHus JeiicTBus co creneHsIMu, GOpMYyIIbl COKPALLIEHHOTO YMHOXEHHUS. 2 0K-03, OK-04,
Komb6unupoBaHHoe 3aHsATHE OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-0pHMEHTHPOBAHHOE cOepkaHue (coiepKaHNe TPUKJIAJTHOTO OK-07
['eomeTpus Ha TNIOCKOCTH | MOYJISA) IIK 1.1-1.5
Bunbl mnockux GUryp u ux miomas.
[TpakTHKO-OpHEHTUPOBAHHBIE 337Ul B Kypce T€OMETPUU Ha TUIOCKOCTH 2
IIpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana
ITponientHele BeruncaeHus | [IpocTbie MpOLEHTHI, pa3Hble CIOCOObI UX BhIYMCICHUS. CI0KHbIE TPOLICHTHI
[IpakTrueckoe 3aHsaTHE 4

Tema 1.5
YpaBHEHUS 1 HEPABEHCTBA

Copneprkanue yueOHOTO MaTepralia

Jluneiinble, KBagpaTHBIC, IPOOHO-TMHEWHBIEC YPABHCHHS M HEPABCHCTBA
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 1.6 Cogepxanue yaeOHOT0O MaTepuaa
Cucrembl  ypaBHeHURl U | CrocoOBI pelIeHus] CHCTEM JHHEWHBIX ypaBHeHui. [lonstus: marpuma 2x2 u 3x3,
HEPaBEHCTB onpenenutens Marpuibsl. Meroxy ['aycca. CuctemMbl HENMHENMHBIX YpPaBHEHUH. 6
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Cogepxanue yaeOHOTO MaTepuaa
BxoaH0# KOHTpOIIB Borunicnenuss u npeoOpa3oBaHus. YpaBHEHMsI M HepaBeHCTBa. ['eomerpusi Ha
IJIOCKOCTH 2
KonTponbnas pabota
Paznen 2 Ilpsimble u 20
IVIOCKOCTH B
NPOCTPaHCTBE
Tema 2.1. Coneprkanue y4eOHOro Marepuana
OcHoBHBIE nousatus | [Ipenmer crepeomerpun. OCHOBHbIE TOHATHA (TOYKa, MpsiMas, IUIOCKOCTB,
CTEPEOMETPUH. npoctpaHcTBo).  OcHOBHBIE — akcHMOMBI  cTepeomeTpuu.  [lepecekaromuecs, 2
Pacmonoxxkenue NpsAMBIX M | mapajjielibHble M CKpeluuBaromuecs  mnpsimble. [IpusHak  © cBOMCTBO
IJIOCKOCTEHN CKPEIIHUBAIOIIUXCS TPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomM6unmnpoBanHoe 3aHstue
Tema 2.2. Copneprxanne yueOHOTO MaTepuaa OK-01, OK-03,
[MTapamiensnocts npsAMbIX, | [TapannensHple mpsMas u 1wuiockoctb. Ompenenenue. [Ipusnak. CaoiictBa (c OK-04, OK-07
OpsAMOM M IUIOCKOCTH, | ToKaszareiabcTBoM). [lapannensusie mnockoctu. Onpenenenue. [Ipusnak. CBoiicTBa IIK 1.1-1.5
IJIOCKOCTEMN (c noxazatenscTBOM). Terpasp u ero snemeHTsl. [lapannenenunesn u ero 3JeMeHTHI.
CBoiicTBa NIPOTHUBOIOJOXKHBIX TpaHel MW JUaroHaled Mmapasuiesenuena. 6
IToctpoenue ceuenuii. Pemienue 3amay.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOr0o MaTeprana
[lepnieHIUKYISPHOCTD [lepnenaukynspusie npsimpie. [lapainenbHbie HpsiMble, NEPHEHAUKYISIPHBIE K

IPSAMBIX, IPSIMOHN U
IUIOCKOCTH, INTOCKOCTEH

10ckocTH. [Ipu3Hak neprneHauKyISpHOCTH IPSIMOU U INIOCKOCTH. JI0Ka3aTenbeTBO.

Ilepnenpukynssp u HakioHHad. [lepnenmukynsapusle 1Iockoctu. IlpusnHax

NEPIEHAUKYJIAPHOCTH IUIOCKOCTEN. /l0Ka3aTenbeTBo.
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PaccrosiHus B mpocTpaHCcTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Cogneprkanue ydeOHOro Marepuasa
Teopema 0 Tpex Teopema o Tpex neprneHAuKyispax. JlokazarenbCTBO. YTojl MEXIy OpsSIMOUA U
TCpHICHAMKYILIpax IUIOCKOCTBIO. YTOJI MEX/y IJIOCKOCTAMU 4
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccnonanbHO-0pHMEHTHPOBAHHOE cOepkaHue (coiepKaHue NPUKJIATHOTO
[TapannensHele, MOJYJISA)
NEePIEeHIUKYIISIPHBIE, AkcuoMbl  crepeoMeTpud. llepneHANKYISIpHOCT, MPSAMOM U TUIOCKOCTH,
CKPEILMBAIOIIMECS IPAMBIE | MAPAIIEIbHOCTh JIBYX HPSIMBIX, NIEPIEHIUKYIISIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYIIIPHOCTD IUIOCKOCTEN
[TpakTHueckoe 3aHsATHE
Tema 2.6. Coneprkanue y4eOHOro Marepuana
Pemenne 3amau. Ilpsamele u | Pacnonoxenne NpsMBIX W IDIOCKOCTEH B MpocTpaHcTBe. [leprneHanKynspHOCTh H
IJIOCKOCTH B IIPOCTPAHCTBE | MAapaJIICIbHOCTh MPSAMBIX U MIIocKocTel. CKpeluBaronyecs npsimbie
KonrponsHas pabora 2
Pa3nea 3. Koopaunarsl u 16
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa OK-02, OK-03,
JlekapToBbl KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. Ilpocreiimue 3amaun B KOOpAUHATaX. OK-04, OK-07
npoctpaHcTse. Paccrosnue | PaccrosiHre MeXTy ABYMsI TOUKAMH, KOOPAWHATHI CEPEIUHBI OTPE3Ka 4 TIK 1.1-15
MEXKIYy JBYMs TOHYKaMH. | KoMOWHHUPOBAHHOE 3aHSTHE
Koopanuaatel  cepeauHbl
oTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuaa
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BekTopsl B IIpOCTpaHCTBE.
Yroim Mexay BEKTOpaMHU.
CkanipHOE TNPOM3BEACHUE

BexTops! B ipocTpancTBe. Cl0XKEHUE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha 4uciao. KommianapHele BeKTOpbl. CKajlipHOE IPOU3BEIECHUE BEKTOPOB.
PasnoxxeHue BekTopa 1o TpeM HEKOMILIaHApPHBIM BekTopaMm. KoopanHatel BeKTopa,

BEKTOPOB CKaJISIPHOE NPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YTOJI MEXy BEKTOPAMHM, Yrojl 6
MEXAY IPSIMOM U MIIOCKOCTBIO, YTOJI MEXAY MIOCKOCTAMHU. Y PaBHEHUE IIOCKOCTH.
['eomeTpuyeckuii CMBICT OMPEACIUTENS 2X2
Komb6unupoBanHoe 3ansatue
Tema 3.3 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COAepkaHue (coiepKaHue NPUKJIATHOTO
ITpakTuko- MO/YJISA)
opueHTHpOBaHHbIE 3aJauM | KoopanHaTHas MI0CKOCTh. BbrunciaeHue paccTOSIHUM U IIJIOLAAed Ha IUIOCKOCTH.
Ha KoopauHaTHOM | KonnuecTBEHHBIC PacyeThl 4
MJIOCKOCTH [IpakTuueckoe 3aHsTHE
Tewma 3.4 Cogepxanue yueOHOro MaTepuana
Pemenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClokeHue u
KoopauHnats! 1 BEKTOPHI BbIUMTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha uucio. KoMIutaHapHble BEKTODBI.
CkansgpHoe  Mpou3BEACHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM
HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAIAPHOE
IIPOU3BEICHNE BEKTOPOB B KOOpJAWHATAX, YIOJI MEXAY BEKTOpaMH, YTOJ MEXIY 2
IPSIMOM U TNIOCKOCTBIO, YTOJI MEXAY TNIOCKOCTSIMU
KonTpoabnas pabora
Paznen 4. OcHoBBI 40
TPUTOHOMETPHH.
;;;)::;(::;;MGTPH‘{eCKHG OK-01, OK-02,
OK-03, OK-04,
Tema 4.1 Copepxanue yueOHOro Marepuana OK-05. OK-06
Tpuronomerpuyeckue Pannannas mepa yrna. [IoBopoT Touku BOKpYr Haudaia koopauHat. OnpeneneHue OI’<-07 '
(YHKIMM TPOM3BOJIHOTO | CHHYCA, KOCHHYCA, TAHIeHCa M KOTaHIeHca. 3HAKU CHHYCA, KOCHHYCA, TAaHTeHCa U 4 K 1.1-15

yria, yucna. Pannannaa u
rpaaycHas Mepa yria

KOTaHI'CHCAa I10 YCTBCPTAM. 3aBHCHUMOCTD MCXKIY CHHYCOM, KOCUHYCOM, TAHTCHCOM U
KOTAHT'CHCOM OJIHOT'O M TOT'O K€ yIJia

KoMOunmpoBanHoe 3aHsTHE
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Tema 4.2

OcHOBHBIE
TPUTOHOMETPHUYCCKHE
TOXKJISCTBA.

®DopMyIbl IPUBEICHUS

Coneprkanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YIJIOB O U
- o.. POpMyIIBI IPUBEACHUS

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

CuHyc, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH JIBYX
YIJIOB

Cunyc u KOCHHYC
JIBOMHOTO yria. ®opmyiibl
HOJIOBUHHOTO yIJia

Copepxanue yueOHOro MaTepuana

CymMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHOrO yrima. @opMmynasl MOJOBMHHOTO yria. IlpeoOpa3zoBaHust CyMMBI
TPUTOHOMETPUUYECKMX (YHKIUH B TPOM3BEACHHUE M TPOU3BEACHUS B CYMMY.
BrlpakeHne TpPUTOHOMETPHYECKMX (YHKIMI dYepe3 TaHIreHC IOJOBUHHOTO
aprymeHnrTa. [IpeobpazoBanust npoCTEHIINX TPUTOHOMETPUUECKHUX BbIPAXKEHUM

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
OyHKIMHA, HX CBOWCTBA.

Cogepxanue yueOHOro MaTepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHUH (QyHKImiA. YETHOCTH, HEUETHOCTD,

Crnioco0sl 3aJlaHusl | mepruoANYHOCTh GyHKIUH. CriocoObl 3ajaHus PYHKIMMA

GyHKIUI KOMOMHUpPOBaHHOE 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpuueckue OO6nacTh onpeeneHuss 1 MHOXECTBO 3HAUEHUI TPUTOHOMETPUYECKHX (DYHKIIMH.

¢GyHKIMU, X CBOWCTBA U
rpaduxu

YéTHOCTh, HEYETHOCTD, NEPUOJUUHOCTh TPUTOHOMETpUYecKuX ¢yHkuuit. CBoiicTBa
U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.6 Coneprkanne y4eOHOT0 MaTeprana

[Tpeo6pa3zoBanue CixaTtue ¥ pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHA.

rpaduxoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUI

TPUTOHOMETPUUECKHUX [IpakTnueckoe 3ansaTHe

byHKIII

Tema 4.7 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIAJTHOTO
Onucanue MOYJIs1)

IIPOU3BOJCTBEHHBIX Hcnonb3oBaHue CBONCTB TPUTOHOMETPUYECKUX (DYHKIMI B MpodeccHoHaNIbHBIX

NPOIIECCOB  C  TIOMOIIBIO
rpagukoB QpyHKITHI

3aJadax

[IpakTrueckoe 3aHsaTHE
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Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OOpatHble Ob6parnble Tpuronomerpuyeckue Gynkun. Mx cBolicTBa u rpaduku
TPUTOHOMETPUUECKHE
Komb6unupoBanHoe 3ansatue
byHKIIUN
Tema 4.9 Coneprkanue y4eOHOro Mareprasa
Tpuronomerpuyeckue VYpaBHeHuUe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHUE tg X = a, ctg X = a. Pemenue

YpaBHCHHUA 1 HECPpABCHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUU OCHOBHBIX THUIIOB: IIpOCTeHIINE
TPUTOHOMETPUYECKHUE YPAaBHEHMsI, CBOJALIMECS K KBAJpaTHBIM, peEIIaeMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Ipocreimme TpPUroHOMETpUYECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Copepxanue yueOHOT0O MaTepuana

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN
TPUTOHOMETPUUECKHUX KomOunupoBanHoe 3anstue

ypaBHEHU U

Tema 4.11 Coneprkanue y4eOHOro MaTepuana

Pemenue 3agad. OCHOBEI

Hpeo6pa30BaHHe TPUTOHOMCTPHYICCKUX BBIan(eHHﬁ. Pemienne

TPUTOHOMETPUH. TPUTOHOMETPUYECKUX YPABHEHHUM U HEPABEHCTB B TOM YKCIIE C MCIOJb30BaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

byHKIIT KonrponsHas pabora

Pazpneu S.

KoMmmiekcHble unciia

Tema 5.1
KommekcHbie ynuciaa

Cogepxanue yaeOHOT0 MaTepuana

[lonsTe xommuekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE UHMCIA, MOIYJIb U
apryMeHT KOMIUIEKCHOro uucina. Popma 3amucu  KOMIUIEKCHOTO — 4Hcia
(reomeTpuyeckas, TpPUTOHOMETpHUECKas, anreOpandeckas). Apudmernueckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 5.2

Cogepxanne yaeOHOTO MaTepuana
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[Tpumenenune BoinonHenue pacueToB ¢ IOMOLIbIO0 KOMIIJIEKCHBIX yKcell. [Ipumepbl ncnonb30BaHus
KOMIUIEKCHBIX YHCEI KOMIUIEKCHBIX YHCEI 4
[IpakTuueckoe 3ansTue
Pa3znen 6. IlpousBoaHasn 40
(pyHKUMH, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue ydeOHOro Mareprasa
ITonsatne  mpousBoAHOMN. | OnpeneneHne YUCIOBOW ITOCIENIOBATENFHOCTH M CHOCOOBI ee 3amanus. CBoicTBa
@opMysibl M IpPaBWIIA | YUCIOBBIX MOCIenoBaTeNbHOCTEH. OmpeneneHue mpenena Mocael0BaTeIbHOCTH.
g hepeHIMPOBAHS Beruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKmuM - Ha 2
6eckoneunoctu. Ilpenen gpynkunu B Touke. [Ipupamenue aprymenta. [lpupaienue
¢yHkMM. 3anayd, MNOpPUBOJALIME K MOHATHIO MNpoM3BOAHOH. OrmpeneneHue
IPOM3BOIHON. AJITOPUTM OTBICKAHUSI TPOU3BOAHOM
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.2 Coneprxanue yueOHOro MaTepuaa OK-01, OK-02,
IIpousBoaHbIE cyMmMmel, | ®opmynsl iuddepenunposanus. [Ipasuna nudpepenurpoanus 6 OK-03, OK-04,
pa3sHOCTH  IpOW3BeICHUsA, | KoMOMHUPOBAHHOE 3aHSATHE OK-05, OK-06,
YacTHOTO OK-07
Tema 6.3 Coneprxanue yueOHOro MaTepuaa IIK 1.1-15
ITponsBoHbIE Onpenenenue crnoxHoi QyHKuH. [Ipon3BogHAsS TPUTOHOMETPUUYECKUX (DYHKIIMH.
TPUTOHOMETPUUECKHUX [IpousBoaHas cnoxHOW HyHKIUN
¢ynxmuii.  IpousBoanas | KoMOMHMPOBAHHOE 3aHATHE 6
CIIOKHOU (QYHKIIUU
Tema 6.4 Coneprkanne y4eOHOr0o MaTeprana
Tonstue O | ITonsiTue HenpepbiBHOM (yHKIMN. CBONCTBA HelPephIBHOW (QyHKIMU. CBA3b MEKITY
HETPEPHIBHOCTH (DYHKITHH. 2

Merton HHTCPBAJIOB

HENPEpPBIBHOCTRI0O U auddepeHupyeMocTbio (GYHKIIMM B TOUYKe. AJIFOPUTM
pellleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KoMOunmpoBanHoe 3aHsTHE

Tema 6.5
['eomeTpuyeckumit u

Copneprkanue yueOHOTO MaTepralia

['eomeTpuyecknii CMBICT TNPOU3BOJHON GYHKIUM — YIJIOBOW Kod(QuImeHT
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busnueckuit CMBICT

KacaTeJbHON K TpaduKy (QYHKIUU B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky

IIPOU3BOIHON ¢GyHKIMU. AJNTOPUTM COCTAaBIICHHUS YpaBHEHHs KacaTeIbHOW K rpaduky (QyHKIHH
y=f(x)
Komb6unupoBanHoe 3ansatue

Tema 6.6 Cogneprkanue ydeOHOro Marepuasa

Ouznyeckuit cMbIcH | Ou3nyeckuil (MeXaHWYEeCKHil) CMBICIT IPOU3BOJHOM — MIHOBEHHAsi CKOPOCTh B

MIPOU3BOJIHOM B | MOMEHT BpemeHu t: v =S’ (1)

npo¢eCCHOHATBLHBIX [IpakTuyeckoe 3aHsATHE

3amadax

Tema 6.7 Coneprxkanue y4eOHOro Marepuana

MOHOTOHHOCTH (YHKITHH.
Touku sKcTpeMyMa

Bospacranue u yObiBaHuE (QYHKIMH, COOTBETCTBUE BO3PACTaHUs U YOBIBAaHUS
GyHKUMM 3HaKy nOpou3BoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPAIKA,
COOTBETCTBUE 3HAKa BTOPOM MPOU3BOAHOM BBINYKJIOCTH (BOTHYTOCTH) (DYHKLIMHU Ha
oTpe3ke. 3a7aud Ha MaKCUMyM M MHHUMYM. [IOHATHE acHMMIITOTHI, CITOCOOBI HMX
onpezeneHus. AJITOPUTM HccaeoBaHUS (QYHKIIMM U MOCTPOCHHUS ee rpaduka c
MOMOIUIbIO TPOU3BOAHOMN. J[poOHO-TMHEHHAS PyHKIINS

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.8
HccnenoBanue QyHKIMN U
MocTpoeHue rpaduKkoB

Copepxanue yueOHOTO MaTepuana

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'paUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HauGompimee u

Conepxxanue yaeOHOro MaTepHasa

HANMEHBIIIEE 3HaueHus | Haxoxxnenne HamOONBIIET0 W HAWMMEHBIIETO 3HAYCHWH (YHKIHMA, TOCTPOCHHE

byHKITUN rpaduKoB MHOTOYJIEHOB C UCIIOJIb30BAHUEM amlapaTa MaTeMaTHYeCKOro aHajan3a
KomOunmpoBanHoe 3aHsATHE

Tema 6.10 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIAJTHOIO

Haxoxxnenue MOIYJIs1)

OIITUMAJIBHOI'O pe3yJIbTara
C MOMOILbIO MPOU3BOTHOM
B MMPAKTHYECKHUX 3a7a9ax

Hawnmenbiiee n Hanboupiiee 3HaueHue (PyHKITUU

[IpakTrueckoe 3aHsITHE
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Tema 6.11 Cogepxanue yaeOHOTO MaTepuaa
Pewmenune 3a1a4. | ®opmynsl u npasuia auddepenunpoBanus. VccnenoBanue GyHKIHA € TTOMOIIBIO
IIpoussoanas GyHkMH, ee | mpou3BoaHO#. Hanbosplinee 1 HaMMEHbIIIEe 3HAUCHUS (DyHKIHH 2
pUMEHEHHE Kontponbnas pabota
Pasznea 7. 46
MHOrorpaHHuKM M TeJjia
BpallleHust
Tema 7.1 Coneprkanue y4eOHOro Matepuana
Bepumunsl, pedpa, rpanu | [lonstue MHOrorpaHHuka. Ero sjaeMeHTHI: BepiiuHbl, peOpa, rpaHu. JuaroHaib.
MHOTOTpaHHHKA Ceuenue. Boimykiible 1 HEBBITYKIIbIE MHOTOTPaHHUKH
KombOunnpoBanHoe 3aHsATHE 2
Tema 7.2 Coneprkanue y4eOHOro Matepuana
[Tpusma, ee | [lonsarue npusmel. Ee ocHOBaHMs M OOKOBBIe rpaHu. Beicora mpusmbl. [Ipsmas u
COCTaBJISIONINE, CEYECHHE. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
llpsimast w  mpaBuibHas | KoMOMHUPOBaHHOE 3aHSATHE 2
IPU3MBI OK-01, OK-02,
Tema 7.3 Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
[Tapannenenunen, ky0. | [Tapamienenumen, CBOMCTBA MPSIMOYrOJBHOTO Mapasienenuneaa, kyo. CeueHue OK-05, OK-06,
CeueHue KyOa, | Kyba, mapauieienuena OK-07
napasuiesenure/a KoMOMHHPOBaHHOE 3aHSTHE 2 IIK 1.1-1.5
Tema 7.4 Coneprkanne y4eOHOT0 MaTeprana
[Tupamuna, ee | [Tupamuna u ee anemenTsl. Ceuenue nupamuabl. [IpaBuibHas nupamuaa. Y ceuyeHHas
COCTaBJIIOLIUE, CEYEHUE. | MUpaMUIa
IlpaBunbHas — MHpaMUIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceueHHas nupamuaa
Tema 7.5 Coneprkanne y4eOHOr0o MaTeprana
bokoBas 51 noyiHas | [Tnomans 60k0BOM M MOTHON MOBEPXHOCTH MPU3MBI, THPAMUJIbI
IMOBEPXHOCTh npu3Mbl, | KoMOMHMpPOBAaHHOE 3aHSTHE 2
MUPAMHU/IBI
Tema 7.6 Copneprxanue yueOHOro MaTepuaa

Cummerpuss B KyOe,

CuMMeTpusi OTHOCHTEIBHO TOYKH, HOPAMOM, miockocTH. Cummerpust B Kyoe,
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napajulelenunene,
IIpU3Me, IUpaMue

napaujiejicnmIcac, npusmMe, mupamu/ic

KomOunupoBanHoe 3anstue

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccuun

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CopepKaHNe MPUKJIIATHOTO
MO/1YJIfA)

CumMeTpHs B IPUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 Cogepxanue yueOHOTo MaTepuana

[TpaBunbHbIC [TonsiTre mpaBUILHOTO MHOTOTrpaHHKKa. CBOWCTBA MPABUIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHHKH, uX | [IpakTH4yecKoe 3aHsITHE

CBOICTBA

Tema 7.9 Coneprkanue y4eOHOro Matepuana

Humunap, ero | Humunnp u ero snementsl. Ceuenne mwMHapa (mapajjieIbHOE OCHOBAHUIO M OCH).
cocrapistomue. Cedenue | Pa3BepTka HuIMHApa

UIMH]IpA KomOuHMpoBaHHOE 3aHATHE

Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoAepKAHUEe PUKJIATHOTO
Konyec, €ro | Moay.Jisi)

cocrasiitrone. CeueHue

Konyc u ero anemenTsl. CeueHne koHyca (apamieabHOEe OCHOBAaHHUIO U IPOXOJIsIIEe

KOHYyca yepes BEpIIMHY), KOHWYecKue ceueHus. PazBepTka koHyca
KomOuHnpoBaHHoe 3aHsATHE

Tema 7.11 Copneprxanue yueOHOro MaTepuaa

YceueHHbI KOHYC. | YceueHHbI koHYC. Ero obpa3syromias u Beicota. CedeHne yceueHHOro KOHyca

CeueHnne yceueHHOro | KoMOMHUpOBaHHOE 3aHATHE

KOHYycCa

Tema 7.12 Coneprkanne y4eOHOT0 MaTeprana

[lap u cdepa, ux ceueHus

Hlap u chepa. Bzaumnoe pacrnonoxxenue chepsl u miockoctd. CeueHue mapa,
cepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13
[Touste 006 oOBEME Tela.
OTHoLIEHNE 00BEMOB

Copneprkanue yueOHOTO MaTepraia

[Tonsitue 06 oOwveme Tena. OO6beM Kyba M TPSIMOYTOJBLHOTO IMapajuielenuIe/a.
O6beM mpu3sMbl u  nuiauHApa. OTHOIIEHHME O0BEMOB  TMOJOOHBIX  TElL.
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OAOOHBIX TEN

I'eomeTrpuueckuii cMbIC OnpeneauTens 3-ro nopsaka

KomOunupoBanHoe 3anstue

Tema 7.14 Cogneprkanue ydeOHOro Marepuasa
Obbembl M TUIOWAMM | OGpeMbl IUpaMHIB! K KOHyca. OGbeM mapa. ILIomma i 0BepXHOCTel Tel 2
MOBEPXHOCTEH Tell
Komb6unupoBanHoe 3aHsatue
Tema 7.15 Coneprkanue y4eOHOro Mareprasa
KombOunanmu KoMmOuHanmu reoMeTpuuecKux Tes
MHOTOTPaHHMKOB W Tel | [IpakTH4ecKoe 3aHsATHE 4
BpaLICHUS
Tema 7.16 Coneprkanue y4eOHOro Matepuana
I'eomeTpuueckue Hcnonp3oBanre KOMOMHAIIMT MHOTOTPAHHMKOB W TEJ BpPAIICHUS B MPAKTHUKO-
KOMOUHAIMY Ha MIPAKTUKE | OPUCHTHPOBAHHBIX 3aauyax
[TpakTHdeckoe 3aHsATHE 4
Tema 7.17 Coneprkanue y4eOHOro MaTepuana
Pemenne 3a1a4. | OOBEMBI U TUTOIIAHM TOBEPXHOCTH MHOTOTPAaHHUKOB M TEJT BPAIICHHSI
Mmuororpannuku u  Tena | KonrpoisHas paboTa 2
BpALICHUS
Paznea 8. 14
ITepBooGpa3nasn
pyHkumu, ee
NpUMeHeHHe OK-01, OK-02,
Tema 8.1 Coneprkanne y4eOHOT0 MaTeprana OK-03, OK-04,
[TepBooOpa3Has (yHKIUM. | 3a7aua 0 BOCCTAHOBIICHHH 3aKOHA JBMKEHHUS 10 W3BECTHON ckopocTtH. [loHsThe OK-05, OK-06,
[IpaBuna HaxXOXJeHus | uHTerpupoBanusa. O3HaAKOMIIEHHE C TIOHATHEM HMHTErpaja W MepBOOOpasHOM s OK-07
epBOOOPA3HBIX ¢ynkunn y=f(x). Pemenue 3amau Ha CBs3b MEepBOOOpa3sHONW M ee MPOU3BOTHOM, IIK 1.1-1.5
BBIUUCIICHHE NEepBOOOpa3HOM i naHHOW QyHKuuu. Tabmuuma ¢opmyn ams
HaXO0XKJCHUS IepBOOOpa3HbIX. M3yueHue npapuiia BEIYUCICHUS IEPBOOOPA3HOM 2

KoMmOuHMpOBaHHOE 3aHSTHE
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Tema 8.2
[Tmomaae KpUBOJIMHEHHOM
Tpaneuuu. ®opmyiia

Herorona — JleitbHuna

Conepxanue yaeOHOro MaTepHaia

33,,[[21‘-11/1, MNPUBOAAIINC K IMOHATHIO OIPCACICHHOI'O HMHTCrpala — O BBIYHMCIICHHUU

IJIOMIAAM  KPUBOJMHEWHON Tpamenuud, O IepeMelleHuu Toudku. [loHsTue

onpeAenéHHOro UHTerpana. I'eomerpudeckuii U GU3NUECKUN CMBICI ONPEIEIEHHOTO

unrerpaina. @opmyna Herorona— Jleitoauia 2
Komb6unupoBanHoe 3ansatue
Tema 8.3 Cogneprkanue ydeOHOro Marepurasa
Heonpenenenusplit u | [lonsTre HeompeeIeHHOTO UHTErpaja
OIPEIENCHHBINA HHTErpajibl | KoMOMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Coneprxkanue ydeOHOro Marepuana
[Tonsitue 00 | 'eoMeTpUYECKHUT CMBICIT ONPEAETICHHOTO HHTErpaia
onpeneneHHoM uHTerpane | KomOnHupoBaHHOE 3aHsTHE 2
KaK IJIOILATU
KPUBOJIMHEWHOM Tpanenun
Tewma 8.5 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE CO/lepP:KaHue (CoAepKaAHUe TPUKJIATHOTO
OnpeneneHHblil  UHTErpasl | MOLYJIsA)
B JKM3HU I'eomeTpuyeckuit cMbicn  onpeaeneHHoro wuHterpana. ®dopmyna Herorona -
JleitOuuna.
Pemmenue 3a1au Ha npuMeHeHHE UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
¥ TUTOMIaen 4
[TpakTHueckoe 3aHsATHE
Tema 8.6 Coneprkanne y4eOHOT0 MaTeprana
Pemenne 3ana4. | [lepBooGpasnas pynkuuu. [IpaBuiia HaxoxaeHus neppooOpasHbix. Ee npumenenue
IlepsooOpasnas ¢ynkuuu, | KonrponsHas pabora 2
ee MpUMeHEeHue
Paznea 9. 18

Crenenu u KOPHH.
CrenenHast pyHKIHA

Tema 9.1
Crenennast (QyHKIUsA, €€
CBOMCTBA

Copneprkanue yueOHOTO MaTepralia

IMoHsTHE KOPHS N-OM CTENEHU M3 JAEHCTBHUTENHLHOrO uncia. OyHkuuu y = Vx ux
cBoiicTBa U rpadguku. CBOMCTBA KOPHS N-OM CTENEHU

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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KomOunupoBanHoe 3anstue

Tema 9.2 Cogepxanue yaeOHOT0O MaTepuaa

ITpeoOpa3oBanue [IpeoOpa3zoBanre UPPAIMOHATBLHBIX BBIPAKECHUI

BBIPDOKEHUHI € KOPHAMH N- | KOMOMHUPOBAHHOE 3aHSATHE 4

0i1 cTeneHun

Tema 9.3 Copneprkanue ydeOHOro Matepuasa

CpoiictBa  creneHn ¢ | [ToHsTHE CTENICHH C JIIOOBIM pallMOHATBHBIM MoKa3areseM. CTerneHHbIe PYHKIMU, UX

palOHAIILHBIM U | CBOMCTBA U TpaduKH

JIEHCTBUTEIIbHBIM KomM6unupoBanHoe 3aHsTue 2

MOKa3aTeNsIMU

Tema 9.4 Cogepxanue yueOHOTo MaTepuana

Permenue PaBHOCHIIBHOCTH UPpAIIMOHATBHBIX YPAaBHEHUH U HEPABEHCTB. METOAbI UX PELICHUS.

UpPpaALMOHATIbHBIX Perenne nppalinoHanbHbIX ypaBHEHUI 1 HEPABEHCTB

YPaBHEHHMI U HEPABEHCTB | KoMOMHHUPOBAHHOE 3aHSTHE 6

Tema 9.5 Coneprkanue y4eOHOro MaTepuana

Crenenn u KopHH. | Onpenenenue creneHHol (QyHkuuu. Vcnonb3oBaHue ee CBOMCTB NpU pELIEHUU

CrenenHas GpyHKUIUSA YPaBHEHHUI U HEPABEHCTB 2
KonTpoabnas pabora

Paznen 10. 18

IHokazaTenbHast

pyuxkuus

Tema 10.1 Coneprxanue yueOHOro MaTepuaa

[Toka3arensHas ¢QyHkuys, | CTeneHb ¢ NOPOM3BOJBHBIM  JEHCTBUTEIBHBIM  MOKa3zareneM. Omnpenenenue

ee CBOMCTBa MOKa3aTelbHON (YHKIHMH, €€ CBOIiCTBa M TpaduK. 3HAKOMCTBO C MpPUMEHEHUEM OK-01, OK-02,
nokazaTesbHOW (yHKIMH. Perenne mokaszaTtenbHBIX ypaBHEHUH (PYHKIIMOHATHHO- OK-03, OK-04,
rpaduuecKuM METOIOM 4 OK-05, OK-07
KomOunupoBanHoe 3aHstue

Tema 10.2 Cogepxanne yaeOHOTO MaTepuana

Pemienne nokasarenbHbIX | PenreHne mokasaTenbHBIX ypaBHEHWH METOIOM YpaBHUBaHHS —IOKa3aTesei,

YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHS HOBOW MEpPEeMEHHOU, (QYHKIIMOHATHHO-TPAPHUECKUM METOIOM.
Pemmenue nmokazareiabHbIX HEPABEHCTB 8
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 10.3 Cogepxanue yaeOHOT0O MaTepuaa
Cucrembl 1OKa3aTeNbHBIX | PelieHne cUCTEM MoKa3aTe/IbHbIX ypaBHEHHMA
ypaBHEHUH KoMmOuHMpOBaHHOE 3aHSTHE 4
Tema 10.4 Coneprkanue y4eOHOro Mareprasa
Pewenne 3a1a4. | PemieHne I1OKa3aTeNbHBIX YPAaBHEHUM METOJOM YPABHUBAHMS IIOKa3aTelew U
[TokazarenpHast QyHKIHS METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB

KonrponsHas pa6ora 2
Pa3znen 11. Jlorapudgmbl. 30
Jlorapudpmuieckast
pysuxkums
Tema 11.1 Coneprkanue y4eOHOro Marepuana
Jlorapudm guciua. | Jlorapudm uncna. J[ecITUIHBIN 1 HATYypaIBHBIN JIOTAPU(PMBI, YHCIIO €
HecaTuyHbIi 1 | KoMOMHMpPOBAHHOE 3aHATHE
HaTypaJIbHBII JIorapuMsl, 4
YHCIIO €
Tema 11.2 Copepxanue yaeOHOTO MaTepuana
CroiictBa  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMHUpPOBAHUSL. OK-01, OK-02,
Omnepanus KomOunupoBanHoe 3aHsTue 6 OK-03, OK-04,
J0TapupMUPOBAHUS OK-05, OK-07
Tema 11.3 Copepxanue yueOHOro Marepuana K 1.1-1.5
Jlorapudmuueckas Jlorapugmuueckas pyHKIUS U €€ CBOHCTBA
byHKLMs, ee CBOHCTBA KomOunupoBanHoe 3aHstue 4
Tema 11.4 Cogepxanue yaeOHOTO MaTepuana
Pemenne [lonarue norapudmuyeckoro ypaBHeHus. Ormnepanus NOTEHUUPOBaHUA. Tpu
ToTapUpMUIECKHX OCHOBHBIX METOJ]a PEIICHUS JIOrapu(MUUECKUX YypaBHEHHH: (YHKIHOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpadyuueckuif, METOJ NOTCHIMPOBAHHS, METON BBEICHHS HOBOW IEPEMEHHON.

8

Jlorapudmudeckue HepaBeHCTBA

KoMmOuHMpOBaHHOE 3aHSTHE

Tema 11.5

Cogepxanne yaeOHOTO MaTepuana
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CucreMsl

ANTOPUTM pEIICHHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOTapu(pMHUUECKHX

J0rapuPMHUECKUX YpaBHEHUI U HEPABEHCTB
ypaBHEHUU KomOuHupoBanHoe 3anstue 2
Tema 11.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CopepKaHNe MPUKJIIATHOTO
Jlorapudmbl B mpupoae U | MOXYJIsl)
TEXHHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnupanb B npupone. Ee
MaTeMaTHYeCKHe CBOMCTBA 4
IIpakTHueckoe 3aHsaTHE
Tema 11.7 Coneprkanue y4eOHOro Matepuana
Permenue 3ana4. | Jlorapudgmuueckast pynkuus. Pemenue npocteimumx sorapuMHUUecKUx ypaBHEHHIMA
Jlorapudmer. KoHTtposbHas padota 2
Jlorapudmuueckas
byHKIISA
Paznen 12. 10
MHo:xecTBa. JJieMeHTbI
Teopuu rpagos
Tema 12.1 Copepxanue yaeOHOT0O MaTepuana
MHoxecTBa [Tonsitue MHOXKecTBa. [TlonMHOkecTBO. Oniepaniv ¢ MHOKECTBAMU
KoMOuHMpOBaHHOE 3aHATHE 2
Tema 12.2 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COiepkaHue (coepKaHue TPUKJIATHOTO
Ornepanuy ¢ MHOKECTBAMHU | MOLYJIs1)
Ornepanuu ¢ MHOXKeCTBaMU. PerieHne npukiaHbIX 3a1a4
[TpakTrueckoe 3aHsATHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'padbr [Tonsitue rpada. Cesi3HbIil rpad, AepeBo, LUK Ipad Ha MIOCKOCTH
I[IpakTuueckas pabora 4
Tema 12.4 Cogepxanue yaeOHOTO MaTepuana
Pemienue 3ama4. | Onepanuu ¢ MHOKecTBaMu. OnKcaHne peaabHbIX CUTYyallMi ¢ TOMOIIBIO MHOXKECTB.
MmuoxectBa, I'padpl u ux | [Ipumenenune rpadoB K peIICHUIO 33134
IPUMEHEHNE KonTponbhas pabota 2
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Pazgean 13. DJieMeHTBI

26

KOMOHMHATOPHKH,
CTATUCTUKH M TEOPHH
BEPOATHOCTEN
Tema 13.1 Coneprkanue y4eOHOro Mareprasa
OcHoBHbIE noHATHs | [lepectaHoBKH, pa3MeIIeHUs], COUCTaHUSI.
KOMOMHATOPUKHU 4
KomMb6unmnpoBanHoe 3aHsTuHE.
Tema 13.2 Coneprxkanue yaeOHOro MaTepuana
CoOriTHe, BEpPOATHOCTH | COBMECTHBIE U HECOBMECTHbIE COOBITUS. TeopeMbl 0 BEpOSATHOCTH CYMMBbI COOBITUH.
coObiTsA.  CnokeHHWEe W | YCIIOBHAs BEPOSATHOCTh. 3aBUCHMbIE W HE3aBUCHMbIC COOBITHS. TeopeMbl O
YMHOKEHUE BEPOATHOCTEH | BEPOSTHOCTH IMPOU3BEICHHS COOBITHH.
4
KomOunmnpoBanHoe 3aHsaTHe
Tema 13.3 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COepkaHue (coepKaHue MPUKJIAJTHOTO
BepositHOoCT B | MOLYJISA)
PO eCCHOHATBHBIX OtHOcuTeNbHAsT YacToTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTU. CTaTUCTHYECKOE
3a/a4ax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Copepxanue yaeOHOT0O MaTepuana
Juckpernas  ciydaiHas | Bugel cimyvaiiapix BenmmumH. OrmipenerneHue TUCKPETHOM CIy4allHOW BEIWYHHEI.
BEJINYMHA, 3aKOH e¢ | 3aKOH paclpeeseHus] JUCKPETHOM CIlydalHOW BeIWMYMHBL. Ee  4uciioBble
pacnpeneneHus XapaKTEPUCTUKH 4
KomOunupoBanHoe 3aHstue
Tema 13.5 Cogepxanue yaeOHOT0 MaTepuana
3agauM  Marematuyeckoi | Bapmanmonnsiii psg.  [lomuron dwactor U rucrorpamma. CTaTHCTHUYECKHE
CTaTHCTUKH XapaKTepUCTHKU psiJia HAOII0JaeMbIX TaHHBIX
KoMmOuHMpOBaHHOE 3aHSTHE
4
Tema 13.6 IIpodeccnonanbHO-0PHEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE IPUKJIAJTHOIO

Cocrasieane TabIuIl u

MOJYJIST)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 1.1-1.5
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Jarpamm Ha IpaKkTHKe

[TepBuunas 0OpabOTKa CTATUCTHUYECKUX JaHHBIX. | paduueckoe ux mpecTaBieHUE.
Haxoxaenne cpeflHUX XapaKTepUCTUK, HAOII0JaeMbIX TAHHBIX

HpaKTI/I‘IeCKOG 3aHATUC
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Tema 13.7
Permenue 3amau. D1eMeHThI

Conepxanue yaeOHOro MaTepHaia

OnemenTsl KoMmOuHatopuku. CoObiTHE, BEpOSATHOCTH CcOOBbITHS. CllOXKEHHE U

KOMOMHaTOPHKH, YMHOKECHHE BEPOSTHOCTEN
CTaTUCTHUKU u TCOpHUU KOHTpOJ‘IBHaH pa60Ta 2
BEPOSATHOCTEU
Pa3znen 14. YpaBHeHnusi u 28
HEepaBeHCTBa
Tema 14.1 Coneprkanue y4eOHOro Marepuana
PaBHOCWIIBHOCTB PaBHOCMIBHOCTE ypaBHeHUI M HepaBeHCTB. OmnpezaeneHusi. OCHOBHBIE TEOPEMBI
YPAaBHEHMH M HEPAaBEHCTB. | pAaBHOCHJIBHBIX IEPEX0ax B ypaBHEHHIX U HepaBeHCTBaX. OOIINe METO bl PEIICHHS
OOmpe MeTobI pEIEHNsT | ypaBHCHUI: MEPeXoJ OT pPaBeHCTBA (YHKIMHA K PABEHCTBY apryMEHTOB IS 4
MOHOTOHHBIX (DYHKIIMH, METOJ] pa3JI0KEHUs HA MHOXKUTEIN, METO/] BBEJIEHHUS HOBOH
HepeMeHHOH, (PyHKIIMOHABbHO-TpaUueCKUuil METO
KomOunupoBanHoe 3anstue
Tema 14.2 Coneprkanue ydeOHOro MaTepuana
I'papuueckuit MeToJ | O01re METOABI pELIeHHs] HEPABEHCTB: MEPEX0/1 OT CPABHEHMSI 3HaAUCHUH QyHKIUHN K
peteHus YPaBHEHWM, | CpaBHEHHIO 3HAYEHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJ] HHTEPBAJIOB, OK-01, OK-02,
HEPABEHCTB byHKUMOHANBHO-Tpaduueckuit MeTo. ['paduyeckuii MeTo ] pelieHus: ypaBHEHUH U OK-03, OK-04,
HEPaBEHCTB 4 OK-05, OK-06,
KomOunmpoBaHHoe 3aHsATHE OK-07
Tema 14.3 Coneprkanue y4eOHOro MaTepuana OK 1115
VYpaBHeHus u HepaBeHCTBA | OmpeneneHne Moaynsi. PackpeiTe Momynst mo omnpeaeneHuto. [Ipocreiimme
C MOJyJieM YPaBHEHHs M HEPABEHCTBA ¢ MoAyleM. [IpuMeHeHne paBHOCUIIBHBIX IIEPEXOJOB B
OIPEEIIEHHBIX TUMAX YPAaBHEHUI 1 HEPABEHCTB C MOAYJIEM 4
KombOunupoBanHoe 3aHsTue
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHEeHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ nmapaMerpoM. [Ipocreiinme ypaBHeHUS U HEPABEHCTBA C apaMeTPOM
C mapamMeTpaMu KomOuHnpoBaHHoe 3aHATHE 6

Tewma 14.5
CocraBineHue W pelIeHUE
npo(hecCHOHANBHBIX 3aa4

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CopepKaHue MPUKJIIATHOTO
MO/1YJIfA)

Pemrenne TekcTOBBIX 3a/1a4 IPOPECCHOHATIBLHOTO COACPIKAHUS
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C IIOMOUIBIO YPABHEHUI IIpakTrueckue 3aHATHS 8

Tewma 14.6 Coneprkanue yueOHOro MaTepuana
Pewmenune 3ama4. | OOure MeToAbl pellieHus YpaBHEHUN. YpaBHEHHs] M HEPABEHCTBA C MOAYJIEM H C
VYpaBHEHUsI ¥ HEPABEHCTBA | MapaMeTpaMu

[IpakTuueckoe 3ansTue 2
IIpomexyTounas arrectauus (JK3aMeH) 6
Bceero: ‘ 340

Lo xadxcooil meme onucvLIBaemcst cOOepIcane YueOH020 Mamepuand (8 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUSL HEODX0OUMbIX 1aDOPAMOPHBIX, NPAKINUYECKUX U
unwix 3ansamutl. Obvem uacos onpedensemcs no Kaxcoou nosuyuu cmoaoya 3.

*[IpogheccuoHanbHO-0pUEHMUPOBAHHOE COOEPHCAHUE MOdCEem Dblmb pacnpedeieHo no pazoenam (memam) uiu CKOHYeHmpupo8ano 6 pasoene llpuxkiadnoi Mooyie
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3. YCJIOBUSI PEAJIM3ALIMM IPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHUIINHBI

3.1. Jlas peaiM3anuu mporpaMMbl TUCHUTLIHHBI JOJKHBI ObITH MPEIYyCMOTPEHbI CJIeTyIoLne
cnenuajJbHble OMEIeHHS:

Peanuzanus mporpaMmbl AUCUUIUIMHBI TPEOYET HAMUYHS y4eOHOTO KaOMHETa MaTeMaTHKH.
O6opynoBanue yaeOHOTo KabUHeTA!

- MOCAJI0YHBIC MECTA M0 KOJIMYECTBY O0YUaIOIIHXCS;

- pabouee MeCTO MPenoIaBaTelis;

- KOMILIEKT y4eOHO-HATJISIIHBIX TTOCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BHCOMATEPHAIIOB;

- 3aJ[aHuUs I KOHTPOJIbHBIX padoT;

- mpo(heCCHOHAILHO OPUCHTUPOBAHHBIC 33 JaHMS;

- MaTepHabl IK3aMeHa.

TexHuveckue cpeicTBa 00yUICHUS:

- HepCOHaJII)HI)If/'I KOMIIBIOTCP C JIMOCH3UOHHBIM ITPOrpaMMHBIM O6CCHGLIGHI/IGM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmaunonHoe odecrnevyeHue 00ydeHust

1.TTucemo JlemapraMeHTa ToCyJapCTBEHHOHN TIOJUTHKHU B cepe MOoATroTOBKH pabounx kaapos u AI10
MunucrepcrBa oOpa3oBanus u Hayku P® ot 17.03.2015 Ne 06-259 «PexoMeHnanum 1o opraHu3aiiu
nonydeHuss COO B mpenenax ocBoeHusi oOpazoBarenbHbIX mporpamm CIIO Ha 6a3e OCHOBHOTO
oOuiero obpaszoBanus ¢ yuetoMm TpedoBanuii ®I'OC u nomyyaemoii npodeccun MIKCHENUATBEHOCTH
CIIO».

2.Maker ®I'OC CIIO mns mpodeccuit - URL: https://firpo.ru/activities/fgos/ (mara obpamienus:
28.08.2024). - TekcT: SIEKTPOHHBII.

3. Mopakosuy, A.I'.. Anrebpa u Hauana Matematudyeckoro aHanusa. 11 kmacc. ba3oBblif ypoBeHb.
DOV. B 2 Yactsax. Yacts 1/ A.T'. Mopakosuy, I1.B. Cemenos, JI.A. Anekcanaposa, E.JI. Mapiaxaesa
— Mockaga : [Ipocsemenue, 2022.

4. Bepnep, A.JI.. MaremaTuka: anrebpa 1 Hadajla MaTeMaTUYECKOro aHanu3a reometpus. 11 xmace.
bazossrii yposenb. DDV / A.JL. Bepuep, A.I1. Kapm — Mocksa : [Ipocsernienne, 2022.

5. Konsirun, FO.M.. Maremaruka: anredpa 1 Hayaja MaTeMaTHYeCKOro aHajau3a reomerpus. Anredpa
U Hayajla MaTeMaTudeckoro ananusa. 11 kmacc. ba3oBelit u yriyOnéunsiii ypopau. 30Y / I0.M.
Konsarun, M.B. Tkauesa, H.E. ®enopoBa — Mocksa : [Ipocemienue, 2022.

6. IlparyceBnuy, M.S.. MaremaTtuka: anreOpa M Hayaja MaTeMaTHYEeCKOTO aHalN3a T'€OMETPHs.
Anrebpa m Hauyaja Maremarmdeckoro a”ammsa. 11 kmacc. Yrayonéuuerii ypoBeHb. DOV / M.S.
[Iparycesuy, K.M. Cron6os, A.H. T'onoBun — Mocksa : [Ipocsemienue, 2022.

HNHTepHeT-pecypcsl:

1.Enunas kosutekius nudpoBeix o6pasoBaTenbHbIX pecypcos. - URL: http://school-collection.edu.ru/
(mata oopamienus: 28.08.2024). - TekcT: 3JEKTPOHHBIHA.

2.npopmanmonnas cuctema «EnuHoe OKHO JocTyma K 00pa3zoBareibHbIM pecypcamy. - URL:
http://window.edu.ru/ (nata oopamenusi: 02.08.2024). - TekcT: 3JIEKTPOHHBIH.

3.MunuCTEPCTBO o0pa3oBaHuUs u HayKu Poccuiickoi denepanuu. - URL:
https://minobrnauki.gov.ru/ (nara ooparenus: 01.07.2024). - TeKCT: 37€KTPOHHBIIA.

4. Hayunas snexktponnast oubmmorexka (HOB). - URL: http://www.elibrary.ru (mara obparenus:
12.07.2024). - TeKcT: IeKTPOHHBIH.
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5.0TkpbITHIN KOJUTeK. Maremaruka. - URL: https://mathematics.ru/ (nara oopamienus: 08.06.2022).
- TekcT: 3eKTPOHHBIM.

6. ®enepanbHbiil mopTan «Poccuiickoe odpasoBanue». - URL: http://www.edu.ru/ (nara obpaieHus:
02.07.2024). - TeKCT: 3IeKTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHOM JUCHUTLJIAHBI
KoHTpo.1b M o1eHKa pe3yabTaToB OCBOEHUs 00111€00pa30BaTeIbHON JUCHUIUIMHBI PACKPBIBAIOTCS
Yyepe3 AUCHUILIMHAPHBIC Pe3yNIbTaThl, HallPaBJIeHHbIE HA (OPMHUPOBAHUE OOLITNX U
po¢eCCHOHATIBHBIX KOMIIETEHIMH 10 pa3/ieiaM U TeMaM CoJepaHus yueOHOro MaTepuaia.

Oomas/mpogeccnonanb
Hasg KOMIIeTEeH U

Pa3aein/Tema

THIT OLEHOYHBIX MEPONPUATHH

OK 01. Beibupats criocoOb1
pelieHus 3a1aq
npodeCCHOHATLHON
JeSTEIbHOCTH
MPUMEHHUTEIBHO K

Pazpen 1 - paznen 4

TectupoBanue Y CTHBIN Onpoc
MaremaTuyecKui JUKTaHT
[IpencraBienue  pe3ylibTaToOB
NPaKTUYECKUX paboT
KonTponbnas pabota

pa3IAYHBIM KOHTEKCTAM Beimonnenne — 3agaHuii Ha
HK3aMeHe

OK 02. Mcnonws3oBaTh Paznen 1-paznen 4 TectupoBanue Y CTHBIN ompoc

COBpPEMEHHBIE CpPE/ICTBA Matematuueckuit JTUKTaHT

IIOMCKA, aHaIu3a u NunuBunyansHas

HMHTEpPIpETAINH camocTosTelbHas padoTa

nHpopMaIuu, 1 [IpencraBinenue  pe3ysbTaToOB

nH(pOpMaLIOHHBIE MPAKTUYECKHUX padoT

TEXHOJIOTUU IS Beimonnenne — 3agaHuii Ha

BBHITIOJTHEHUS 3a/1a4 HK3aMeHe

npo¢ecCuOHAITBHON

NEeSATETbHOCTH

OK 03. IlimanupoBats u Pasznen 1-pasnen 4 TectupoBanue Y cTHbIN 0npoc

peann30BbIBaTh Maremaruueckuit JUKTAHT

CcOOCTBEHHOE WnauBuayanbHas

npo¢eccuOHATIBbHOE U camocTosTeNnbHas paboTa

JTUYHOCTHOE Pa3BUTHE, [IpencraBineHue  pe3ysbTaToOB

IIPEANPUHUMATEIBCKYIO
JeSITENIbHOCTD B
npogeccuoHanbHOM chepe,
WCI0JIb30BaTh 3HAHUSI 110
MIPaBOBOW M (PMHAHCOBOM
IPaMOTHOCTH B Pa3InYHBIX
YKU3HEHHBIX CUTYyalUsIX

MPAKTUYECKHUX padoT
KonTponbhas pabota
Brimmonnenue 3aJlaHuN Ha
JK3aMeHE

OK 04. DdpdexTuBHO
B3aMMO/ICHCTBOBATh U
paboTaTh B KOJJIEKTHBE H
KOMaH/1e

Pazpen 1, paznen 3, paznen 4

TectupoBanue Y CTHBIN onpoc
MaremaTudecKkuii JTUKTAHT
NunuBunyanbHas
camocTosTeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX padoT
KonTponbhas pabota
Brimmonnenue 3aganuii Ha
JK3aMecHE

OK 05. OcyiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMATILHOTO U
KYJIBTYPHOTO KOHTEKCTa

Paznen I, pasmen 3, pasnen 4

TectupoBanue Y CTHBIN Onpoc
MareMaTH4eCcKUil TUKTAHT
NunuBunyanbHas
caMmocCTosTeNIbHas paboTa
[IpencraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
Konrponsnas padora
Brimmonnenue 3aganuii Ha
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9K3aMCHC

OK 06. ITposBisaTh
IPaKJaHCKO-
MAaTPUOTHYECKYIO MTO3ULIHUIO,
JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHHE Ha
OCHOBE TPAUIIMOHHBIX
POCCHUHCKHX AYXOBHO-
HPaBCTBEHHBIX I[EHHOCTEH,
B TOM YHCJIE C YYETOM
rapMOHM3AIUU
MEXHAIIMOHAIBHBIX U
MEXPEJIUTUO3HBIX
OTHOIICHUM, TPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIUOHHOTO
MOBEJICHUS

Paznen 2, paznen 3, paznen 4

TectupoBanue Y CTHBIN o1Ipoc
MaremaTudecKkuii TUKTaHT
NunuBunyanbHas
caMmocCTosTeNIbHas paboTa
[IpencraBnenue pe3yabTaToB
NPAaKTUYECKUX paboT
KonrponsHas padora
Brimmonnenue 3aganuii Ha
DK3aMCHE

OK 07. CopnelicTtBOBaTh
COXPAHEHHUIO OKPYXKAIOIIe
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSTH 3HAHUS 00
HW3MEHECHHUU KJIUMaTa,
MIPUHIIUITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JICICTBOBATH B
YPE3BBIYANHBIX CUTYAITUSIX

Pazgen 1

TectupoBanue Y CTHBIN onpoc
MaremaTudecKuil JUKTAHT
KonrponsHas pabora
Brinonnenue 3aganmi Ha
JK3aMeHE
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