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I OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

1.1. OOmeoOpa3zoBarenbHas IUCHUILIMHA «MaremaTtuka» SBIsSETCS 00s3aTeIbHOM YacThIO

o0mieo0pa3oBaTeIbHOr0  [UKJIa  y4eOHOro  IJlaHa  OCHOBHOM  MpodecCHOHANIBHOM
00pa3oBaTeNbHONW MPOrpaMMBbl CPEAHEr0 MPO(EeCCHOHATBFHOTO 00pa3oBaHUs — MPOTPAMMEI
MOATOTOBKU CIEMAIUCTOB CpeaHero 3BeHa mo crnenuanbHocTu 38.02.01 DxoHomuka u

OyXrajaTepckuil yder (1o oTpaciisiM)
1.2. llenu u miaHupyembie pe3yibTaTbl OCBOCHUS JUCIUTIINHBL:
1.2.1. Lleap IUCHIUMIMHBL

Cogepxanue mporpaMMbl 0o0IIe00pa3oBaTeIbHON AUCHUIUIMHBL «MaTemMaTuka) HampaBiIeHO Ha
JOCTHKEHHUE Pe3yJIbTaTOB €€ U3y4deHHs B cooTBeTCTBUU ¢ TpeboBanusmu OI'OC COO c yuerom
npodeccuonansHoit Hanpasiennoctu OI'OC CIIO.

1.2.2. TIlnanmpyemble pe3yibTaTbl OCBOCHHUS 0OOIIe00pa3oBaTeIbHON

coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO. Ocoboe 3HaUYEHHE AUCIUAILUINHA UMEET

IUCHUIUIMHEL B

npu popmupoBanuu u pazsutuu OK u T1K.

T ———— [lnanupyemMble pe3yJibTAThI 00yUYeHUs
O0mmue J/ICHMIINHAPHBIE

OK 01 BoiOupaTh |- TOTOBHOCTb K TpYAy, [BJIAJeTh METOJaMM JI0Ka3aTebCTB,

CIOCOOBI peleHns |0CO3HaHHe LEHHOCTH |JITOPUTMaMH  pELIeHus  3ajady;

3amay MacTepCTBa, TPYIOIOOHE; YMEHUE dbopmynHpoBaTh

podeccHOHATBLHON - TOTOBHOCTh K AaKTHBHOW |ONpE/ENeHUs, aKCHOMBI U TEOpPEMBI,

eI TeTbHOCTH NesITeTbHOCTH MPUMEHSTh uxX, IPOBOJTUTH

[IPUMEHUTETBHO TEXHOJIOTHIECKOM U |10Ka3aTelbHbIE PACCYXKACHUS B X0/

K Pa3IMYHBIM  [COIMAIEHON peLeH s 3a1a4;

KOHTEKCTaM HaTPaBJICHHOCTH, - YMETh OIEPHPOBATH TOHITHIMHU:
CIIOCOOHOCTh CTeNeHb 4YHWcia, Jorapupm ducia;
WHUIIMAPOBATh, YMEHHE BBINOJHATH  BBIYHCICHUE
MTAHUPOBATh U [3HaUCHU " npeoOpa3oBaHUs
CaMOCTOSITENTbHO BBIDQKEHUII  CO  CTENEHSAMH U
BEITIOJTHATH TaKyl [morapupmMamu, npeoOpa3oBaHus
NesITeIbHOCTD; pOOHO-pallMOHATILHBIX BBIPAKEHUI;
- UHTEpeC K pa3IUYHBIM | YMETh OIEPUPOBATH MOHATUSAMHU:
chepam npodecCHOHATBHON  [pallHOHANIBHBIE, WPpPalMOHATBHBIC,
NesITeTbHOCTH, MoKa3aTesbHbIC, CTETICHHBIE,
OnnageHue norapupmMuyecKue,
YHHUBEPCATbHBIMU TPUTOHOMETPUUECKUE YpPAaBHEHUS U
y4eOHbIMU HEPaBEHCTBA, X CHCTEMBI;




[M03HABATENbHBIMU
IEeHCTBUSIMU:
a) 0aszoBbIC
ENCTBU:

- CaMOCTOSTEILHO
dhopmynupoBaTh i
aKTyaJIU3UpOBaThH
npobieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHaBJIUBATh
CYIIIECTBCHHBIN MIPU3HAK
TN OCHOBaHHS JUIS
CpaBHEHUS, KIacCH(PUKAIII
1 00001IEeHNS;

- OTIPENIETISATh LIEJIH
eI TeIbHOCTH, 3aJ1aBaTh
rnapamMeTpbl U KPUTEPUU HX
TOCTHIKEHHUS,

- BBISIBIISITD
3aKOHOMEPHOCTH u
[MPOTHUBOPEUUS B
paccMaTpUBaeMbIX
SIBJIEHUSX

- BHOCHUTH KOPPEKTHUBHI B
eITeJIbHOCTh,  OICHUBATh
COOTBETCTBUE PE3YJIHTATOB

JOTHUYCCKHC

[IeJIIM, OLCHHUBATh PHUCKHU
MOCIICACTBUM
TIeATEeIILHOCTH,

- paSBI/IBaTB eraTI/IBHOC

MBIIIJICHHE TPU  PEUICHUH
YKU3HEHHBIX TTPOOIIEM
0) 6azoBbIC

HCClIeJOBaTEILCKUE
ECTBU:
- BJIAJIETH HaBBIKAMH

Y4eOHO-MCCIIEI0BATEIIbCKOM
Y IPOEKTHOM JIeATETHHOCTH,

HaBbIKAMU paspelieHus
npobiem;

- BBUIBISATH  NPHUYUHHO-
CIICICTBEHHBIC  CBS3M U
aKTyaJM3UpoOBaTh  3ajady,
BbIJIBHUTAaTh THUIIOTE3Y €e
PECIICHNA, HaxXoaUuThb
apryMEHTBI JUIS

- YMETh OIEPUPOBATh IOHATHIMU:
(byHKUMA, HeNpepbiBHAS (QyHKIUS,
MPOU3BOIHAS, nepBooOpasHas,
OIpECTICHHBI  WHTErpajll; yMeTb
HAXO/UTh MIPOU3BOJIHBIC
HIIEMEHTAPHBIX (DYHKIUH, UCTIONB3YS
CIpaBOYHBIC MaTepHabl;
MCCIIE0BATh B MIPOCTEHIINX CITydasx
byHKIIN Ha MOHOTOHHOCTB,
HAaXOJIUTh HanOoJIbIINe "
HaUMEHbBIINE 3Ha4YeHUs (yHKIWH;
CTpPOUTH TpapUKd MHOTOUICHOB C

HCIIOJIb30BaHHCM alrapara
MAaTCMAaTHYICCKOI'O aHajIn3a,
IIPUMCHATDb IIPOU3BOJAHYIO Ipu
pCICHUN 3a4a4 Ha  ABHIKCHUC,
peUIaTh IMPAaKTHUKO-
OPUCHTHUPOBAHHLIC 3aJa4uu Ha
HanOOJIbIINE n HauMMCHBIIUC
SHAYCHU, HA HAXO0XICHHUC IIYTH,

CKOPOCTH U YCKOPEHUS;
- YMETb OIIEpUPOBATh MOHATHUIMMU:

panroHaIbHas byHKUIHS,
nokaszareibHas (QYHKIIHS, CTeTIeHHAs
byHKIM, norapupmMuyuecKas
byHKIHA, TPUTOHOMETPHUYECKHE
¢byHKIMM, OoOpaTHble  (PYHKIMH;
yMEHUE CTPOUTH rpaduku

M3Y4YEHHBIX (DYHKUHUH, HCIIONIb30BaTh
rpadMKu MPH U3yYEHUH MpPOILIECCOB
W 3aBUCUMOCTEM, IIpU pELICHUU
3aJjay = M3 JIpYrMX  Y4eOHBIX
MIPEAMETOB M 3aJad U3 peaJbHON
KU3HU;  BbIpaxarb  (opmynamu
3aBHCHUMOCTH MEKIY BETUYUHAMU;

- YMETb pEIlaTh TEKCTOBBIE 3aJauu
pa3HbIX TUIOB (B TOM 4HCIE Ha
[IPOLEHTHI, JOJW M 4YacTH, Ha
nBUKEHHE,  paboTy,  CTOMMOCTh
TOBapoOB M yCIIyT, HAJIOTH, 3a7a4i U3
o0nacTu ympaBi€HUs] JIUYHBIMU H
CEMENHBIMU ¢dbuHaHCaMM);
COCTaBIIAITh BBIPAKEHUS, YPaBHEHUS,
HEpPaBEHCTBA M MX CHUCTEMBI IIO
YCIOBUIO  3aladyd, HCCIEN0BaTh
[IOJIyYEHHOE DPEIICHUE U OLICHUBATh




JTOKa3aTeabCTBa CBOHUX
YTBEPKICHHUI, 3a71aBaTh
[apamMeTpbl W  KpPUTEpUHU
pELLICHUS;

- aHaJIM3UPOBaATh
[1OJTy4YECHHBIE B xXoJe
peleHus 3aJ1a9u
pe3yJIbTaThl,  KPUTHYECKHU
OlLICHHBATh nx
JTOCTOBEPHOCTb,
[MPOrHO3UPOBATH

H3MEHCHHE B HOBBIX
YCIOBUSX;

-- YMETh MIEPEHOCUTH

3HAHHUA B I103HABATEIHHYIO
U TMpakTU4YecKylo oOliactu

KHU3HCOCATCIIbHOCTH,
- YMCTb HHTCI'PHUPOBATH
SHaAHUA us3 Pa3HbIX

MPEAMETHBIX 00J1acTel;

- BBIJIBHIaTh HOBEIE HIEU,
rpejyiaraTh OpPUTHHAIBHBIE
MMOXO/IbI U PEIICHUS;

It CIIOCOOHOCTH ux
HCIIOJIL30BaHU B
O3HABATEILHOMN

COLIMAJIbHOM IMPaKTUKE

MPaBONI0I00HOCTh PE3YJIbTATOB;
- YMETh OIECPHPOBATH TOHATHIMU:
cpenHee apu(pMETHIECKOEe, MEIMaHa,

HanOoJIbIIIEe u HaVMEHbILIEE
3HAYEHHs,  pasMax, JuUcIepcus,
CTaHJapTHOE OTKJIOHCHHE
Y1 CIIOBOTO Ha0opa; YMEThb
W3BJICKATb, UHTEPIPETUPOBATH

uHGOPMALIHIO, TPEACTABICHHYIO B
Ta0INIAX, Ha JrarpaMMax,
rpaduKax, OTPaKaIOIIyK CBOWCTBA
peaabHBIX IPOLIECCOB M  SBJIECHUI;

MPEICTaBISITh  WHPOPMAIUIO  C
MOMOIIbI0 TAOJHMII W JHarpamm;
MCCIIE/IOBATh CTaTHCTHYECKUE
NaHHBIE, B TOM  4YHCIE C
[IPUMEHEHUEM rpaduIecKux

METO/I0B 1 3JIEKTPOHHBIX CPEJICTB;
- YMeTb OIEPUPOBATH IOHATUAMHU:
CIy4yalHbBId ONBIT M  CIy4yalHOE
coObITHE, BEPOSITHOCTH CIy4alHOIro
COOBITHS; YMEHUE  BBIYUCIATH
BEPOATHOCTb C  HCIOJb30BAaHUEM
rpaMuecKux MeETOOB; MPHUMEHSThH
(GOpMyJIbl CIIOKEHUS U YMHOXKEHHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
¢bakTbl U (QOpMyJBl MPU PEUICHUH
3aja4; OLIEHMBAaTb  BEPOSATHOCTH
peabHBIX COOBITHII; 3HAKOMCTBO CO
CIIly4ailHBIMU BEJIMYMHAMH; YMEHUE

MPUBOJIUTL TPUMEPHI TPOSBICHUS
3aKOHAa 0O0JIBIINX qHCel B
OPUPOAHBIX U 0OIIIECTBEHHBIX
SIBJICHUAX

- YMETb OIIEpUPOBATh IOHATHUIMU:
TOYKA, npsmasi, IJIOCKOCTB,
MPOCTPAHCTBO, JIBYTPAaHHBIA YTOI,
CKPEIIUBAIOIIIAECS psIMBIE,
MapauieTbHOCTh u
HepHeH}II/IKy.]'IﬂpHOCTL prIMBIX nu

[IJIOCKOCTEM, Yroil MEXAy IPsIMBIMU,
YIOJl MEXIY IPSIMOM M IIIOCKOCTBIO,
yIroJ MEXIY IIJIOCKOCTSIMHU,
pacCTOsIHUE OT TOYKH 1O IUIOCKOCTH,
pacCTOSIHUE  MEXKIy  INpPSMBIMH,
pacCTOSIHUE MEXAY IIIOCKOCTSIMU;




YMEHHE MCIO0JIb30BaTh IPU PELICHUN
3aja4 U3y4YEeHHbIE (aKThl U TEOPEMBI
[UIAHUMETPUM; YMEHHUE OLICHUBATh
pa3Mepbl OOBEKTOB  OKPY>KAIOLIETO

MHpa;

- YMETh OINEPUPOBATh TOHATUSIMU:
MHOTOT'PaHHHK, CedeHHE
MHOTOTpaHHHKA, KyoO,
napajuiesIeue, pH3Ma,

nupamuia, GUrypa U IOBEPXHOCTD
BpallleHHs, [WJIHHIP, KOHYC, Miap,
cdepa, cedeHus (Urypsl BpalleHus,
TUIOCKOCTh, ~ Kacaromasicsi  chepsl,
[WIMH]IPA, KOHYCa, TUIOIAb
MOBEPXHOCTH IMHUPAMUJBI, TPU3MBI,
KOHYycCa, [IWJIMH]IPA, TUIOIAAb chepsl,
o0beM  Ky0a,  IPSIMOYTOJBHOTO

napasuiesenumnesa, OHPaMUIBI,
OpU3MBI, HWIMHIpPA, KOHYyCa, LIapa;
YMEHHE n300pakaTh

MHOTOTPAaHHUKM ¥ TIOBEPXHOCTH
BpallleHUsl, UX CEUYEHUs OT PYKH, C
[IOMOILBIO YEepPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMEHHE paclo3HaBaTh
CUMMETPHUIO B IIPOCTPAHCTBE;
YMEHHE pacro3HaBaTh IpPaBUIIbHBIC
MHOTOTPaHHUKU;

- YMETb OIIEpUPOBATh IOHATUSAMU:
IBUKCHHE B IIPOCTPAHCTBE,
no100HbIe (GUTYPBI B IPOCTPAHCTBE;
HCII0JIb30BaTh OTHOLIEHHE
I0IIaAeH MoBepXHOCTEN U 00bEMOB
MOoNOOHBIX (GUTYyp TMpH pELIEHUU
3ajau;

- YMETb BBIYHUCIISATH T€OMETPUUECKUE
BEJIMYMHBI (UIMHA, YTroJl, IUIOIAlb,
o0beM, IUIOWAAb IOBEPXHOCTH),
UCTONb3Ysl M3y4eHHbIE (OPMYIbI H
METO/IBI;

- YMETb OIEepPUpPOBATh IOHATUSMU:

[MPAMOYTOJIbHas CcHucTeMa
KOOpJAUWHAT, KOOpJAWHAThI TOYKH,
BCKTOp, KOOpAWHATHBL BCKTOpA4,

CKaJIIpHOE  MPOU3BEJIEHHUE,  Yroil
MeXy BEKTOpaMHU, CyMMa BEKTOPOB,




POM3BECHHE BEKTOpPa HAa YHCIIO;
HaxXOJUTb C TIOMOIIBIO H3YYCHHBIX
dbopMyJT  KOOpIWHATBI  CEPEIUHBI
0Tpe3Ka, PacCTOSHUE MEKIY ABYMsI
TOYKAMHU;

- yMeTb BbIOMpaTh MOJIXOJSALIUN
U3yYCHHBIA METOA ISl PELICHUS

3aJa4u, paciio3HaBaThb
MAaTEMAaTHYCCKUC (baKTBI u
MAaTCMAaTHYCCKUC MOACIN B

IIPUPOAHBIX u O6H.I€CTB€HHBIX
ABJICHUAX, B HCKYCCTBC;, YMCHUC

[IPUBOJIUTH IIpUMEpPEL
MaTeMaTHYECKUX OTKPBITUI
POCCUICKOM 51 MHPOBOM

MaTeMaTUYeCKON HAyKH.

- YMETb OINEpPUPOBATh MOHATUSIMHU:
ompeseliecHne, AaKCUOMa, TeopeMa,
CJICICTBUE, CBOWCTBO, IPHU3HAK,

TOKa3aTeNbCTRO, PaBHOCHUIIbHBIE
(bopMyITUPOBKY; YMEHHE
dbopMynupoBaTh obpaTHOe u
MPOTUBOIIOJIOKHOE  YTBEPIKJICHUE,
MPUBOIUTH MIPUMEPHI u
KOHTPIIPUMEDHI, WCIOJIb30BaTh
METOJT MaTeMaTH4eCKOW WHIYKIUH;
MIPOBO/INTH JOKa3aTeIIbHbBIE
pacCyXJICHHUS TPU PEIICHUH 3a/1ad,
OIICHUBATh JIOTUYECKYIO

[PaBUJIBHOCTb PacCyXIACHMIA;

- YMETb OINEpPUPOBATh IMOHATUSIMU:
MHOKECTBO, IIOIMHO>KECTBO,
omepalMd  HajJd  MHOXECTBAMU;
YMEHHE HCIIONb30BaTh TEOPETUKO-
MHOKECTBEHHBIM  ammapar  JuIs
OMHMCAHUS PEAJbHBIX IPOILECCOB U
SBJICHUM IpU PELICHUHU 3a7a4, B TOM
ypcie U3 JAPYTUX  y4eOHBIX
[IPEIMETOB;

- YMETb OIIEpUPOBATh IOHATUSAMU:
rpad, cBA3HBIN Tpad, AEpeBO, MUK,
rpadp Ha  IJIOCKOCTH;  yMEHHE
3aJaBaTh M  ONKUCHIBaTh  Tpadbl
pa3IMYHBIMU crocobamu;
MCIOJIb30BaTh Tpadbl MpU pEHIeHUU
3ajau;




- yMeThb CBOOOJHO OIEpPUpPOBATh
MOHSITHSIMH: COUYETaHHE,
[EPECTAHOBKA, YMCJIO COYETAHUMH,
YHCIIO MePECTaHOBOK; OuHOM
HploTOHa;  yMEHHME  NPUMEHSATH
KOMOWHATOPHBIC bakThI u
pacCyXICHUS IS PEIICHUS 33]1a4;
-yMETh ONEPUPOBATH IMOHSATUSMHU:
HATypaJbHOE YHCJIO, IEJI0E YHUCIIO,
OCTaTOK 10 MOJYJIIO, PallMOHAIBHOE
YUCII0, HUppalloOHaIbHOE  YHUCIIO,
MHOKECTBAa HATypaJbHBIX, IIEJBIX,
paIMOHATBHBIX,  JCHCTBHTEIBHBIX
YHCel; YMEHHE  HUCIOJIb30BaTh
MPU3HAKN JICTUMOCTH, HAUMEHBIITUI
o0l jnenurenb W HaUMEHbIIee
oO1iee kpaTHoe, anroput™M EBkiunma
[pU pEelIeHUH 3a/lady; 3HAKOMCTBO C
pPa3IMYHBIMU MO3UIIMOHHBIMU
CHUCTEMaMH CUUCIICHUS;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHATUSIMH: CTETEHb C  IEJIbIM
MOKa3areyieM, KOPEHb HaTypalbHOU
CTETeHH, CTENEHb C PAlMOHAIBHBIM
roKazareseM, CTCTICHb C
EHCTBUTENBHBIM  (BELIECTBEHHBIM)
MmokaszaTesieM, JiorapudMm  4ucha,
CHHYC, KOCHMHYC W  TaHTCHC
MPOU3BOJIBLHOTO YUCIIA;

- yMeTb OINEpPUPOBATh TMOHATUSIMHU:

TOXJIECTBO, TOKJIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PaBHOCUIIBHOCTb

YpPaBHEHU, HEPABEHCTB M CHUCTEM,
palrOHAJIbHBIC, HppaguOHAJIBHEIC,
[10Ka3aTelbHbIE, CTETICHHBIE,
norapudmuueckue,

TPUTOHOMETPUYECKUE  ypaBHEHUS,
HCpPaBCHCTBA W CHUCTCMbI; YMCHHC
peliaTh ypaBHEHUS, HEPAaBEHCTBA U
CUCTEMBbI C IIOMONIBIO PA3JIMYHBIX

[IPUEMOB;  pelllaTb  ypaBHEHUS,
HEpPAaBEHCTBA M CUCTEMBI  C
apaMeTpoM; MIPUMEHSITh

ypaBHEHUS, HEPaBEHCTBA, ux




CUCTEMBI TUIS pelieHus
MaTeMaTHYECKUX 3ajad M 3a7ad u3
pa3nuyHBIX oOjacTeil HaykKu U
peaqbHOU KU3HU,

-yMeTb ~ CBOOOJHO  OINEPUPOBATh
MOHATUSAMH:  TpaduKk  (QYHKUIUH,
oOpatHass (QYHKIUS, KOMITO3HITUS
byHkumi, nuHEWHas — QyHKIWM,
KBagpaTHuuHas (YHKIUS, CTECHEHHAas
GyHKIMS C IETbIM  IOKa3aTeleM,
TPUTOHOMETPHYECKHE byHKIIH,
oOpaTHbIE TPUTOHOMETPHUUYECKHE
¢byHKIHH, noKa3aTebHas u
norapudmMudeckas byHKIUY;
YMEHHE CTPOUTH rpaduku (HyHKIHH,
BBITIOJTHATh npeodpazoBaHus
rpaduKoB GyHKIHIA;

YMEHHE  HCIIOJIb30BaTh  rpaduku
GbyHKIUN 11 M3y4eHHs] TMPOIECCOB
W 3aBHCUMOCTEH MPH peIIeHUH 3a/1a4
U3 IPyruX y4eOHBIX MPEIMETOB U U3
peasbHOMN KU3HU; BBIPAXKaTh
dbopMmynaMu  3aBUCHMOCTH  MEXKITY
BEIMYMHAMU;

YMEHHE  CBOOOJHO  ONEpHpPOBATH
MOHATUSIMH: YETHOCTb  (DYHKIIHH,

EPUOAUYHOCTD byHKIMY,
OTPaHUYEHHOCTh byHKIUY,
MOHOTOHHOCTb byHKIUH,

PKCTpeMyM (yHKIMH, HauOoJbIIee U
HaMMEHbIIIee 3HAYCHUS (PYHKIUH Ha
POMEXYTKE; YMEHHME MPOBOJIUTH
uccienoBanye QyHKINN;

YMEHHE WCIOJIbh30BaTh CBOWCTBA H
rpaduku  QYHKIMHA JUIS  perieHus
ypaBHEHH, HEPaBEHCTB M 3adady C
napameTpamMi; — HM300pakaTb  Ha
KOOPAWHATHOMN TJIOCKOCTH
MHOXECTBA PELICHUW YpaBHEHWH,
HEPaBEHCTB U UX CHCTEM;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHATUSIMHU:  TIOCJIEJIOBATEIIHOCTH,

apudmeTHIecKas nporpeccus,
reoMeTpUYICeCKast nporpeccus,
0eCKOHEYHO yObIBaro1as

rCOMCTPHUYICCKAA mporpeccus;




YMEHHE 3aJaBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHCIIE C
MOMOILIBIO PEKYPPEHTHBIX (OPMYIT;

- yMETb OIEpPUPOBATh IMOHATUSMU:
HEIPEPHIBHOCTh byHKIUH,
acUMITOTHl  Trpaduka  (QyHKUIUH,
nepBasi M BTOpas IPOU3BOIHAS
¢byHKIHY, r€OMETPUUYECKUN U
(GU3UYECKUN CMBICT TPOM3BOIHOM,
nepBooOpasHasi, oTpeeTICHHBIH
WHTETpa; yMEHHE HAXOUTh
acUMNTOTHl  Trpaduka  QyHKIHH;
YMEHHE BBIYUCIATH TPOU3BOIHBIE
CYMMBI, MPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIUN  (YHKIWH, HAXOIUTh
ypaBHEHHE KacaTeJIbHOW K Trpaduky
byHKINY,

YMEHHE UCTIOIb30BaTh POU3BOTHYIO
st uccnenoBaHus GYHKUIUH, A
HAXO0X/ICHUS HAWIYYIIEro peuieHus
B TNPUKIAIHBIX, B TOM YHCIE

COLIMATIbHO-9KOHOMHUYECKUX u
(bUBUIECKUX 3a7avax, TUISt
ONpeAeIICHUs CKOpOCTH u

YCKOPEHUS; HAXOAWTh IUIOMIAAA U
o0beMbl  uryp ¢ TOMOIIBIO
WHTETpaJIa; TMPUBOJUTH IMPUMEPHI
MaTEMATHYECKOTO MOJICITHPOBAHUS C
MOMOIIIBIO nuddepeHInaIbHbIX
YpPaBHEHU;

- yMEThb OIEePUPOBATH IMOHSATHUSIMHU:
KOMIUIEKCHOE YHCJIO, COMpPSHKEHHbBIE
KOMIUICKCHBIC YHUCJIa, MOJAYJIb U
apryMEHT KOMIUIEKCHOTO  YHCJIa,
(dbopMa 3amUCh KOMITJICKCHBIX YHCEI

(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs u
anredpanydeckas); yMETh
MIPOU3BOIUTD apupMeTHyecKue
neiicTBus c KOMIUTCKCHBIMHU
YHCIaMU;  TPUBOJUTH  MPUMEPHI
WCTIOTb30BaHUS KOMITJICKCHBIX
YHCeT;

- yMeTh CBOOOJHO OIEPUPOBATH
MOHSITHSIMHU: cpenHee
apuMeTHYECKOE, MeJaHa,
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HauOoJIbIIEe u HalMeEHblIIee
3HaueHus, pa3Mmax, Jucrepcus,
CTaH/JapTHOE  OTKJIOHEHHE  JUIs
OMMCAHUS  YHUCIOBBIX  JAHHBIX;
YMEHHE HCCIIEI0BATh
CTAaTUCTHYECKUE JlaHHbIE, B TOM
qHCIIe C IPUMEHEHUEM IpauIecKux
METOZOB U 3JIEKTPOHHBIX CPEICTB;
rpaduyecku HCCJIe/10BATh
COBMECTHBIE HaOIroAeHUA C
[IOMOILBIO IMarpaMM PacCeUBaHUS U
JIMHEWHOMN PErpeccuu;

- YMETh HaXOJWUTb BEPOSTHOCTU
COOBITHI c UCIIO0JIb30BaHUEM
rpadMUecKuX METOOB; MPHUMEHSThH
uis pemieHus  3a7ad  GopMyIIbl
CIIOKEHUS u YMHOKEHUS
BEPOSATHOCTEH, (OpMyITy MOIHOM
BEPOSATHOCTH, (opMmyiy bepnysin,
KOMOWHATOpHBIE (PAKTHI M POPMYIIHI;
OLICHUBATh BEPOSITHOCTU pealIbHBIX
cOoOBbITHI; yMEHHE  ONEepUpOBaTh
MOHATUSMM: ClIy4aiiHas BEIMYNHA,

pacupeaeneHme BEPOATHOCTEM,
MaTeMaTH4ecKoe 0>XKHJIaHHE,
ncTiepcust u CTaHAAPTHOE
OTKJIOHCHHE CIIy4YalHOW BEJIWYWHBI,
byHKIIUU pacnpeneneHus u
[JIOTHOCTH PaBHOMEPHOTO,
MMOKA3aTeJIbHOTO W HOPMaJIbHOTO
pacrpeeIeHui; YMEHHE

MCII0JIb30BaTh CBOWMCTBA M3yUYEHHBIX
pacrpeneneHni Ui peleHns 3a/1a4;
3HAKOMCTBO C TIOHATUSIMU: 3aKOH
(310319181704 quced, METO/IbI
BBIOOPOYHBIX HCCIIEIOBAHUI;
YMEHHE IIPUBOJIUTH IIPUMEPBI
MPOSIBJICHUS] 3aKOHA OOJBIINUX YHUCET
B TPUPOAHBIX M OOILIECTBEHHBIX
SIBJICHUSIX

- yMeThb CBOOOJHO OIEpPUPOBATh
MOHITHSIMU: TOUKa, npsimas,
[JI0OCKOCTh, IIPOCTPAHCTBO, OTPE3OK,
Tyd, IUIOCKHWA YTOJI, JBYI'PaHHBIN
yTOoJI, TPEXTPaHHBIN yTroJl,

MEPCCCKAIHNECA, MapaJlJICIbHBIC U
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CKPEILHBAIOIINECS psIMBIE,
[1apaJuIeIbHOCTD u
[EPIEHAUKYIISIPHOCTh  NPSAMBIX U
[JIOCKOCTEM, yroJI MEXAY IPSIMbIMHU,
YIOJl MEXAY IPSIMOM U INIOCKOCTBIO,
YIOJI MEXIy IIOCKOCTSIMU; YMEHHE
WCIIOJIB30BaTh IIPU DPELICHHUM 3a]a4
u3ydyeHHble (aKThl U TEOPEMBI
[JJAHUMETPUHU; YMEHHE OLICHHUBATh
pasMepbl 0OBEKTOB B OKPYXKAroIEeM

MUDE; yMeHHe OIepupoOBaThH
MTOHSI THSIMH MHOTOT'PaHHHUK,
CeUeHUe MHOTOTPaHHHKA,
MPABUIIbHBII MHOTOTPaHHHK,

npusMa, nupamuia, ¢urypa H
MOBEPXHOCTh BPAIICHUS, LWIHHIP,
KOHyC, wiap, c¢epa, pa3BepTka
[OBEPXHOCTH, CEUEHHUs KOHyca U
[IMHAPA, TapajuleibHbIE OCH WU
OCHOBaHMIO, ceueHue niapa,
TUIOCKOCTh, ~ Kacaromasicsi  chepsl,
[WIMHAPA, KOHYCA; YMEHUE CTPOUTh
ceueHue MHOTOTpaHHUKA,
n300paXkaTh MHOTOI'paHHUKH,
Gurypsl ¥ MOBEPXHOCTH BpallleHUs,
UX CEYEHHUs, B TOM UHCIE C
MOMOILBIO  AJIEKTPOHHBIX CPEJCTB;
YMEHHE  TIPUMEHSTh  CBOWCTBA
reoMeTPUUYECKUX buryp,
CaMOCTOSITENILHO (D OPMYJIMpPOBAThH
ONpeNeieHnsl HM3y4yaeMblX Quryp,
BBIJIBUTATh TUIIOTE3BI O CBOHCTBAX M
MPU3HAKAX TE€OMETPUUECKUX (UTYP,
000CHOBBIBAaTh MJIM ONPOBEPraTh HX;
YMEHHE TIPOBOANTH KIacCU(UKAITUIO
buryp mo pasiIM4YHBIM TpPHU3HAKaM,
BBITTOJTHSTH HEOOXOTUMBIE
TTOTIOJTHUTEIIBHBIE TIOCTPOCHUS;

- yMeTb CBOOOJHO ONEpPHUPOBATH
MOHATUSMH:  IUIOMIAas  (PUTYPHI,
o0beM (urypbl, BeIMYMHA YIJa,
paccTosiHUEe OT TOYKH JI0 MIJIOCKOCTH,
paccTOSTHWE  MEXAYy  TPSMBIMH,
pacCTOSHUE MEXAy IJIOCKOCTSAMH,
[UIOIAAb chepsl, IUIOIIAAb
MOBEPXHOCTU MHUPAMUBI, TPHU3MBI,
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KOHyca, IWIMHApa, 00BbeM KyoOa,
MPSIMOYTOJIBHOTO TapaJuIeyIeHIIe 1a,
MUPAMHJIBI, TPU3MBI,  HJIUHAPA,
KOHyca, IIapa, YMCHHE HaXOIUTh
OTHOIICHHE OOBEMOB  IMOJAOOHBIX

¢uryp;
-  YyMeThb CBOOOJHO ONEPUPOBATH
IIOHATUAMMU. I[BI/DKGHI/IG,

napajuIeNIbHbIA TIEPEHOC, CUMMETPHSI
Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MMOBOPOT, NMpeoOpa3oBaHKue MOI00uS,
M0100HbIE burypsr; yMEHHE
pacro3HaBaTh paBHbIE W TMOJOOHBIC
Gurypel, B TOM YHCIIC B MPHPOJIE,
HUCKYCCTBE, apXHUTEKType; yMEHHUE
WCIIO0JIb30BaTh reOMETPUYCCKUE
OTHOIICHHSI, HaXOIUTh
TCOMETPUUCCKUE BEIMYMHBI (JUTHHA,
yroi, IUIomanab, O0BEM) MpHU
PEIICHUH 33J1a4 U3 JPYTUX YICOHBIX
MPEIMETOB U U3 PEabHOM KU3HU;

- yMeTh CBOOOJHO OIIEPUPOBATH

IIOHATUAMU: NpAMOYTOJIbHaA
CHUCTEMA KOOpAHUHAT, BCKTOp,
KOOpAUWHATbl TOYKH, KOOPAWHATHI
BCKTOpA, CcyMMa BCKTOPOB,

[MPOM3BEJCHUE BEKTOpa Ha YHCIIO,
paszioKeHUEe BEKTopa To 0aswucy,
CKaJIsIpHOE IIPOU3BECHHUE,
BEKTOPHOE  MPOW3BEICHHUE,  yTOJ
MEKY BEKTOpaMUu; YMEHHE
HCII0JIb30BATh BEKTOPHBIN u
KOOPAWHATHBIA METOJ ISl PELICHUS
FEOMETPUYECKUX 3aJady M  3aJad
TPyTHX y4eOHBIX MPEIMETOB;
ONEPUPOBATh MOHATHUSIMU: MaTpHULA
2x2 u 3x3, onpeaeIuTeNlb MaTPHUIIbI,
rEOMETPUYECKU I CMBICTT
ONPEACTUTENS;

- YMEThb MOJEIUPOBATh peajbHbIC
CATyallUd Ha $3bIKE MAaTEMaTHKH;
COCTaBJISITh BBIPAKECHUS, YPAaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI 110
YCIOBUIO  3aJa4yd,  HCCIEN0BaTh
MOCTPOEHHBIE MOJCIH c
MCIIOJIb30BAaHUEM armapara ajareopsl,
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WHTEPIPETUPOBATH MOJTy4YEHHBIH
pe3yJIbTarT; CTPOUTH
MaTeMaTUYeCKHe MOJIETHN c

MMOMOIIbIO0 TEOMETPUUYECKUX TOHATHI
W BEIWYUH, pEIIaTh CBSI3aHHBIE C
HUMU MPAKTHYECKHE 3a/1auu;
COCTaBJISITh BEPOSITHOCTHYIO MOJIETb
W HUHTEPIPETUPOBATH IOJYYECHHBIN
pe3yJibTaT; peuaTrb  [PUKIaJIHbIC
3ajaun CpelICcTBaMuU
MaTEeMaTUYeCKOro aHalii3a, B TOM
YUCJIE COLUATBHO-DPKOHOMHYECKOTO
1 GU3UYECKOTO XapaKTepa;

- YMEHHE BBIOMpPATh MOIXOASIINN

METO/ JJIA peicHud 3aaa4u,
IIOHMMAaHHUC 3HAa4YNMOCTHU
MaTCMAaTHKHU B HN3Yy4YCHUU
IIPUPOAHBIX u O6H.[€CTB CHHBIX
[IpoucCCoB M SIBJICHI/Iﬁ; YMCHUC

pacrio3sHaBaTb HNPOABIICHUC 3aKOHOB
MAaTCMAaTUKH B HCKYCCTBC, YMCHHC

[IPUBOJIUTH IIpUMEpPEL
MaTEMaTHYECKHUX OTKPBITUI
POCCHUICKON 51 MHPOBOM

MaTeMaTH4YeCKOMH HAayKH

OK 02 HWcmnonb3oBarh
COBpEMEHHBIE CpE/ICTBA

MOWCKa, aHamm3a |
WHTEepIpeTaluu
nH(popManuy, nu
MH(pOPMAalOHHbIE
TEXHOJIOTUHU ISt
BBITTOJTHEHUS 3a1a4
podeccnoHanbHOM

eI TeTbHOCTH

B obOnacTu LIEHHOCTH
Hay4YHOTO IMO3HAHUS:
-c()OpMUPOBAHHOCTH
MUPOBO33PEHUSI,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUS HAyKHU H
OOIIECTBEHHON  MPAKTUKH,
OCHOBAaHHOI'O Ha JHajore
KYJIBTYD,
CIOCOOCTBYIOIIIETO
OCO3HAHMIO CBOCTO MECTa B
[MOJTMKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHNE
SI3LIKOBOM M YHUTATEIbCKOM
KyJbTypbl Kak CpeACTBa
B3aMMOJICHCTBUS MEXITY
ITF0IbMU U TIO3HAHUS MUDA;
- OCO3HAHHE IIEHHOCTU
HAay4YHOU JIeSITEIILHOCTH,

YPOBHIO

TOTOBHOCTH OCYIICCTBJIATH

- YMETh OIIEpUPOBATh NOHATHIMMU:

panroHaIbHas byHKUIH,
nokaszarenbHas (QYHKIHS, CTeTIeHHAs
byHKIM, JorapupmMuyecKas
byHKIHA, TPUTOHOMETPHUYECKHE
¢byHkuuu, obpaTHble  (QyHKIUH;
yMEHUE CTPOUTH rpaduku

M3Y4YEHHbIX (DYHKUUH, HCIIONIb30BaTh
rpaduKu MPH U3yYEHUH MPOILIECCOB
W 3aBUCHUMOCTEW, @IpU pELICHUHU
3ajad = M3 JIPYIHMX  Y4eOHBIX
MpEeIMETOB W 3aJad U3 pPealbHOU
DKU3HH;  BBIpaXaTb  (QopMmysaMu
3aBHCHUMOCTH MEXIy BEIUYUHAMU;

- YMETb OIEepPUPOBATh IOHATUSMU:
TOXJIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YPaBHEHUE,
HEPABEHCTBO, CHCTEMA YPAaBHEHUH U
HEPABEHCTB, PaBHOCHJIBHOCTD
ypaBHEHUI, HEPaBEHCTB M CHUCTEM,

paluoOHaIbHBIC, WPpaLUOHAIbHBIC,
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MPOSKTHYIO "
HCCIIeIOBATEILCKYIO
NeSTebHOCTD

WHIMBUTy aJIbHO u B
rpynme.

OBnazeHue
YHHBEPCAIbHBIMU
y4eOHBIMU
M03HABATEIIHbHBIMH
JCHCTBUSAMMU:

B) paboTta ¢ HHpOpMAaIUECH:

- BJIQJICTh HaBBIKaMU
nosryueHuss HHpopMauu u3
WCTOYHHUKOB Pa3HbIX THIIOB,

CaMOCTOSITEIIbHO
OCYILIECTBIIATh HIOUCK,
aHalU3, CUCTEMATH3alMI0 U
WHTEPIPETALUIO
nHbOpMAIIMK  Pa3JIMYHBIX
BUJIOB u bopm
[IPECTABICHMUSI,
- CO3/aBaTb TEKCTBI B
paznuuHbIX  (popmarax c
Y4ETOM Ha3HAYCHUS
nHpopMalUd M LIEJIEeBOU
ayJIMTOpuH, BbIOUpas
ONTHMAJIbHYIO bopmy
[IPEICTaBICHUS U
BU3yaJIN3alUH;
- OLICHUBATh
JIOCTOBEPHOCTb,
JIETUTUMHOCTD
nH(popManuy, ee

COOTBCTCTBHUC IIPAaBOBBIM U
MOPAJIbHO-3TUYCCKUM
HOpMaM;

- HUCIOJIb30BaTh CpPCACTBaA

MH(OPMALIMOHHBIX u
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMII B  pELICHUH
KOIHUTHUBHBIX,
KOMMYHHUKaTUBHBIX "

OpraHHu3allMOHHBLIX 3aJa4 C
coOnoieHeM TpeOoBaHUM
OPTOHOMMKH, TCXHUKHN
0e30IMacHOCTH, TUTHUCHEI,

MOKa3aTebHbIC, CTEIICHHBIE,
norapupmMuIecKue,
TPUTOHOMETPUYECKUE  ypPaBHEHUS,

HEPAaBEHCTBA M CHUCTEMBI; YMEThb
pelaTh ypaBHEHUs, HEPABEHCTBA U

CHUCTEMBl C IIOMOLIBIO Pa3IUYHBIX
[IPUEMOB;  peularb  ypaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI c
apamMeTpoM; IIPUMEHSATH
ypaBHEHUS, HEPaBEHCTBA, ux
CUCTEMBI JUTS peuieHus
MaT€MaTHYeCKUX 3aJad U 3a1ad U3
pasinyHbIX oOjacTell Hayku U

peanbHOU KU3HU;

- yMeTb CBOOOJHO OIEpPUPOBATh
MOHATUSMMU: JIBYKEHHE,
apajuleJIbHbIA IEPEHOC, CUMMETPHUS
Ha IUIOCKOCTM U B IPOCTPAHCTBE,
[IOBOPOT, MpeodpazoBaHue 10a00us,
110/100HbIE burypsi; yMEThb
pacrio3HaBaTh paBHbIE U IHOJOOHBIE
¢burypsl, B TOM 4YHCII€ B NPUPOJE,
WUCKYCCTBE, AapXUTEKType; yMETb
M CII0JIb30BaTh reoMeTpUUYECKHe
OTHOLICHMS, HaXOJUTh
reoMeTpUYEeCKrUe BETWYMHBI (IJIMHA,
yroja, IUIOmaab, O0BEM)  MpHU
peLIeHUH 3aJa4d U3 APYTHX y4eOHBIX
[PEIMETOB U U3 PEAIbHOM JKU3HU
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pecypcocOepexeHus,

[PABOBBIX M  ITUYECKUX

HOPM, HOPM

HH(POPMaITMOHHOMN

0e30IMacHOCTH;

- BIIQJICTh HaBBIKAMHU

pacro3HaBaHUsl M 3aIIUTHI

nH(pOpMaINY,

nH(pOPMaITMOHHOM

0€30MaCHOCTH JTMYHOCTH
OK 03 IlmanupoBats u |B o0JlacTH  JyXOBHO- |- YMETh OIEPUPOBATH IOHATHUIMH:
[peaIn30BBIBATh HPaBCTBCHHOT'O paroHa bHBIC, HWpPpaIOHATBHBIC,
COOCTBEHHOE BOCITUTAHMUS: MOKa3aTelbHbIE, CTETICHHBIE,
npodeccuoHabHOE U |- c(OPMHUPOBAHHOCTh  |TOTapH(PMUYECKHE,
ITUYHOCTHOE pa3BUTHE, |[HPABCTBCHHOTO CO3HAHWS, [TPUTOHOMETPHUYECKHE YpaBHEHUS U

[IpEAIIPUHUMATEIBCKY
[0  JCATEIbHOCTh B
podeccnoHaTEHOM
chepe, HCIOIB30BATH
3HAHHS 110 PUHAHCOBOM
PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTyalusax

TUYECKOTO MTOBE/ICHNUS;

- CIOCOOHOCTH OIICHHUBATH
CHUTyalllI0 W TPUHUMATh
OCO3HaHHBIE peleHus,
OpPHEHTHUPYSICH Ha
MOpaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

- OCO3HaHME  JIMYHOTO
BKJIaJa B IIOCTPOEHHE
YCTOMUUBOTO OYIyIIEro;

- OTBETCTBEHHOE
OTHOIIICHHE K CBOUM
poauTeNAM U (W) IPYTUM

qJIeHAM CEMBH, CO3JIaHUIO
CEeMbHU Ha OCHOBE
OCO3HAaHHOTO MPUHSTUS
[ICHHOCTEH CeMEMHOM
JKH3HH B COOTBETCTBHHU C
TpaAUIUSIMU HapoJI0B
Poccuu;

OBiagcHue
YHUBEPCATbHBIMHU
pEeryJIsiTUBHBIMU
IeHCTBUSIMU:

a) CAaMOOPTaHU3AITUS:

- CaMOCTOSTEILHO
OCYIIIECTBIISATh
[M03HABATEIbHYIO
IeITEILHOCTD, BBISIBJIATE
MpoOJIeMbl,  CTaBUTh W

dhopmynupoBaTh

HEPaBEHCTBA, UX CUCTEMBI,
- YMETb OIIEpUPOBATh IMOHATHUIMMU:

MHOTOIPaHHHK, CedeHHe
MHOTOT'paHHHKA, KyoO,
Hapajuiesenumesn, npu3ma,

nupamuzia, (GuUrypa U IMOBEPXHOCTb
BpallleHusl, LWJIMHAP, KOHYC, IIap,
cdepa, ceueHus: GUrypsl BpalleHus,

IUIOCKOCTh, ~ Kacarommasics — cepsl,
ITTHIPA, KOHYyCa, TUTOIIA b
IMOBECPXHOCTU MHUPpAMUIBI, ITPU3MEIL,

KOHYCa, IIWJIMH/PA, IJI0IAAb Chepsl,
o0beM  Ky0a,  IPSIMOYTOJIBHOTO
napaJulesenurnesa, MTUPaMUJIBI,
NpU3MBI, LWIMHApA, KOHYyca, IIapa;
YMEHHE n300paxarhb
MHOTOIPAaHHUKM U TIOBEPXHOCTH
BpallCHUsA, NUX CCUYCHHA OT PYKHU, C

ITOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB u OJICKTPOHHBIX
CpEACTB, YMETH paciio3HaBaTb

CUMMETPHUIO B NPOCTPAHCTBE; YMETH
pacro3HaBaTh MpaBWJIbHbBIE
MHOTOTPaHHUKU;

- YMETb OIIEpUPOBATh IOHATUSAMU:
MPsIMOYTOJIbHAs cucrema
KOOpAMHAT, KOOpPAMHATHI  TOYKH,
BEKTOpP,  KOOpJAMHATBI  BEKTOpA,
CKaJISIpHOE  ITPOM3BENIEHHUE,  YIroi
MEXly BEKTOpaMHU, CyMMa BEKTOPOB,

IIPONU3BCACHUC BCKTOpa Ha 4YHCIIO,
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COOCTBEHHBIE 3aJa4du B

o0Opa3oBaTeNbHOMI
JCATCIIbHOCTHU u
YKH3HEHHBIX CUTYAIHSIX;

- CaMOCTOSITENILHO

COCTABJISITh IUIAH PEIICHUS
poOIIeMbI c y4eTOM

MMEIOLIHXCSI pecypcos,
COOCTBEHHBIX
BO3MOXKHOCTEH u
MPEOYTECHUH;

- JaBaTh OIIEHKY HOBBIM
CUTYaIUsIM;
CI10cOOCTBOBATH
(hopMHpPOBaHHUIO "
MPOSIBJICHUIO ITUPOKOH
PPYAUIAH B pa3HbIX
obnacTIx 3HaHMH,
[MOCTOSIHHO ITOBBIIIATH CBOM
o0pasoBaTebHbBIN u

KyJIbTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIb:
HICITOJIh30BAaTh TIPUEMBI
pedrekcuu I OLIEHKH
CUTYyalliu, BBIOOpa BEPHOTO
pEIICHNS;

- YMETh OIEHUBATh PUCKU U
CBOEBPEMEHHO MPHHUMATH
PENICHHUS 10 UX CHIDKCHUIO,
B) YMOITMOHAIbHBIN
WHTEJUICKT,
MpEeIoIararomni
c(hOpMHUPOBAHHOCTH:
BHYTpPEHHEH  MOTHBAIIUH,
BKJIIOUAIOIIEH CTpeMJICHHE
K JOCTHOKCHHMIO IIeId |
yCrexy, ONITUMU3M,
WHUIUATHBHOCTh, YMCHHE
NEeHCTBOBAaTh, MCXOAS W3
CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKIIIOYAIOMIECH
CIIOCOOHOCTh MTOHUMAaTh
SMOI[MOHAIBHOE COCTOSTHHE
NPYTHX, YYUTHIBATh €0 TIPH
OCYIIECTBIECHUHT
KOMMYHHKAIIH,

HAXOJUTh C IOMOIIBIO H3YYEHHBIX
dbopMyJT  KOOpIWHATBI  CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXIY JBYMsI
TOYKAMHU
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CIIOCOOHOCTB K COYYBCTBHUIO
1 COIICPCIKNBAHUTO,

- COLMAaJIbHBIX HAaBBIKOB,
BKJIIOYAarOInuXx CITIOCOOHOCTH
BBICTpanBAaTb OTHOIICHHA C

[POEKTHOM H COLMAIBbHOU
NesATEIbHOCTH;

OBnaneHue
YHUBEPCATbHBIMHU
KOMMYHHUKaTUBHBIMU
NCHCTBUSAMMU:

0) coBMeCTHast
NesATEIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh
MpeuMyIIecTBa KOMaHIHOMN
u WHIUBUyaTbHON
paboThI;

- MIPUHUMATH LENH
COBMECTHOH JI€SITECIHLHOCTH,
OpraHU30BbIBATH u
KOOpPJIMHHUPOBATh JIEUCTBUSA
o ee JIOCTUKEHHIO:
COCTaBJIATh IUIAH JCHUCTBUH,
pacmpenenarb  pojd  C
YUETOM MHEHUU
Y4aCTHUKOB o0cyXJ1aTh
pEe3yIbTaThI COBMECTHOI
paboTHI;

- KOOPJIMHUPOBATH "
BBITIOJIHSTh paboty B

YCIIOBUSX peasIbHOTO,

PYTrUMU JOIbMH,
3a00TUTbCA, MPOSIBIIATH
WHTEpPEC W pa3peliarb
KOH(JIMKTHI
OK 04 Dd¢dexkTuBHO [FOTOBHOCTH K | YMETb ONEpUPOBATH MOHSATHUSIMU:
B3aMMOJCHCTBOBAaTh M |CAMOPA3BUTHIO, CIy4alHBII ONBIT M  CIy4YalHOE
paboTaTh B KOJUIEKTHUBE |CAMOCTOSITEIbHOCTH U |coObITHE, BEPOSTHOCTH CIy4allHOTO
1 KOMaH/Ie CaMOOINPEIEIICHUIO; COOBITHS; YMETb BBIYUCIISATH
-OBJIa/ICHHE HaBbIKAMHU |[BEPOATHOCTb C  HCIIOJIb30BAaHUEM
y4ueOHO- rpadUyecKuX METO/OB; MPUMEHSIThH
MCCIIeA0BaTENbCKOM, (GOpMyJIbl CIIOKEHUS U YMHOXKEHHUS

BEPOSTHOCTEM, KOMOUHATOpPHBIE
dakTel U (QOPMYNBI NPH pEIICHUH
3ajjay;  OLICHMBAaTb  BEPOSATHOCTH
peabHBIX COOBITUI; 3HAKOMCTBO CO
CIIy9aifHBIMH BEJTMYMHAMH, yMEHHUE
PUBOANUTE TPUMEPHI MPOSIBICHUS
3aKOHa 00JIBIINX yuce B
OPUPOJHBIX U OOILIECTBEHHBIX
SIBIICHUSIX

- yMeTb CBOOOJHO OIEpPUPOBATh
MOHATUSIMH:  CTENEHb C  LEJIbIM
[TOKa3aTeJIeM, KOpPEHb HaTypaJbHOMN
CTETEHH, CTENEeHb C PALMOHATIBHBIM
rokasareseM, CTEIEHb C
NENCTBUTENBHBIM  (BELIECTBEHHBIM)
nokaszareneM, JiorapudpmMm  uuca,
CUHYC, KOCHMHYC ¥  TaHIEHC
MPOM3BOJILHOT'O YHCIIA;

- yMeTh CBOOOJHO OIEPUPOBATH

NOHATUSIMHM:  rpapuk  QyHKIUH,
oOpatHast (QyHKIMS, KOMIIO3UIUS
byHKuuii, nuHeHHas — QyHKIMS,

KBaZpaTHUyHasi (QYHKIMS, CTENEeHHAs
GyHKIMS C IEeTbIM  IOKa3aTelneM,
TPUTOHOMETPUYECKHE byHKIUH,

oOpaTHbIe TPUTOHOMETPUUECKUE
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BUPTYaJIbHOTO u
KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYILECTBIIATh
[IO3UTHBHOE

CTpaTEermyecKoe MOBEICHUE
B pa3JMYHBIX CHUTyalUsX,
MPOSIBIIATh TBOPYECTBO H
BOOOpakeHue, OBITH
WHUIUATABHBIM.
OBnajeHue
YHUBEPCATbHBIMU
PEryISITUBHBIMU
JICHCTBUSAMMU:

) IpUHATHE ce0s U APYTUX
NI N

- TOpPUHUMATh MOTHUBBI H
apryMEHTHI JPYTHX JIFOJICH
[py aHaJIW3e pPEe3yJIbTaTOB
NeSATEIILHOCTH,

- IpU3HABaTh CBOE IPABO H
[paBo ApPyrux IoJaed Ha
OIUOKU;

- pa3BUBaTh CIOCOOHOCTh
MOHNUMATh MHUDP C TIO3HIIHH
NPyroro 4enoBeKa

byHKIMH, MOKa3aTebHast "
norapupmuueckas (QpyHKIUH;, yMETh
CTPOUTh rpaduKu byHKIHH,
BBITIOJHATH npeoOpa3oBaHUs
rpaduKoB (pyHKIHIA;

- yMETh HCHOJb30BaTh TpapuKu
GYHKIMIA JUIS M3Y4EHHs IPOLECCOB
Y 3aBUCHMOCTEN IIPU PELICHUH 33124
U3 JPYTUX y4eOHBIX MPEIMETOB U U3

peanbHOU JKU3HU, BBIPAXKaTh
dbopMynaMu 3aBUCUMOCTH  MEXTY
BEIIMYMHAMU;

- cBOOOJIHO OIIEepUPOBAThH
MOHATUSIMH: YETHOCTb  (DYHKIIHH,
NEpUOIMYHOCTD byHKLIMY,
OTPaHUYEHHOCTh byHKIUY,
MOHOTOHHOCTb byHKIMY,

PKCTpeMyM (yHKIMH, HanOOJIbIIee U
HalMEHblIee 3HaYeHUs (yHKIUM Ha
[IPOMEXYTKE; yMETb  IPOBOJUTH
ucclieloBaHne QyHKINH;

- YMEThb MCIIOJIb30BaTh CBOMCTBA U
rpadukyd  QYHKIMHA JUId  perieHus
YpaBHEHUW, HEPaBEHCTB W 3ajad C
napameTpamMM; — HM300paxkaTb  Ha
KOOPJIMHATHOMN IUIOCKOCTH
MHOXXECTBA PELICHUNM YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBisaTh
YVCTHYIO U IACBMEHHYIO

KOMMYHHUKAIUIO Ha
roCyJJapCTBEHHOM
SI3BIKE Poccuiickoit
denepan ¢ y4€TOM
0coOeHHOCTEH
COLIMAJILHOTO H
KYJbTYPHOTO
KOHTEKCTa

B o01acTé 3CTETHYECKOrO
BOCITUTAHUS:

- DCTETHUYECKOE OTHOIICHUE
K MHUpY, BKJIIOYas SCTETHKY
ObITa, Hay4HOTO u
TEXHUYECKOTO TBOPYECTBA,
CropTa, TpyIa u
00IIIECTBEHHBIX
OTHOIIICHUI;

- CITOCOOHOCTh
BOCIIPHHHUMATH  Pa3JIMYHBIC
BUJIBI MICKYCCTBA, TPAJAUIINH
W TBOPYECTBO CBOETO H
NpYyTUX HapoJOB, ONIYIIATh
SMOIMOHAIBHOE
BO3/ICHICTBUE UCKYCCTBA;

- yOeKICHHOCTh B

SHAYUMOCTH I JIMYHOCTH

- YMETh OIEPUPOBATH TMOHATHIMU:
cpenHee apupMETHIECKOEe, METHaHa,

HauOoJbIIIEe u HauMEHbIIIee
3HAYEHUs,  pa3Max, JUCIIEPCHUSL,
CTaHAapTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; yMEHHe
W3BJICKATD, UHTEPIPETUPOBATH

uH(pOpMaIIHIO, TPEICTABICHHYIO B
Ta0IMIIAX, Ha TUarpaMMax,
rpadukax, OTpakaloIlyl CBOICTBa
pCATHHBIX TIPOIIECCOB M SIBJICHUH;

MPEACTABIATH UHGOPMAITHIO c
MOMOINBIO TaONHI] W JUArPaMM;
HCCIIeI0BaTh CTaTHUCTUYECKHE
TaHHBIC, B TOM YHCIIe c
MpUMEHEHUEM rpaduIecKux

MCTOJIOB U 3JICKTPOHHBIX CPCIACTB,

- YMCTbH OICPpHUPOBATH TNOHATUAMMU!

19




u oOmiecTBa
OTECUYCCTBCHHOIO 51
MUPOBOTO HCKYCCTBa,
PTHUYECKUX  KYJbTYPHBIX
TpaauLMi W HAPOJHOTO
TBOPYECTBA;

- FOTOBHOCTE K
CaMOBBIPAKEHUIO B Pa3HbBIX
BUIAX HCKYCCTBa,
CTpPEMIICHHE MPOSIBIISATH
KayecTBa TBOPYECKOI
JIMYHOCTH,

OBnaneHue
YHUBEPCATHHBIMU
KOMMYHHUKATUBHBIMU
TTeHCTBUSIMU

a) oO1IeHue:

- OCYIIECTBIATH
KOMMYHHKAIlMd BO  BCEX
cdepax KU3HH,

- pacno3HaBaTh
HeBepOaTbHBIC cpencTBa
00IIEeHHs, MMOHUMATh
3HAUCHUE COLIMAJILHBIX
3HAKOB, pacrno3HaBaTh
MPEANOCHUTKA
KOH(MIUKTHBIX CUTyallMid |
CMSTYATh KOH(JIUKTHI;

- Pa3BEpHYTO M JIOTHYHO
W3/1araTb ~ CBOKO  TOYKY
3peHUs] C HCIOJIb30BAHHEM
SI3bIKOBBIX CPEICTB

TOYKA, npsaMas, IIJIOCKOCTb,
[IPOCTPAHCTBO, JABYTPaHHBIM Yrol,
CKPEILHBAIOIINECS IIpsIMBIE,
[apajuIeJIbHOCTh u
[EPIEHAUKYIISIPHOCTh  NPSAMBIX U

[JIOCKOCTEH, yroJl MEXAY IPSMbIMHU,
YIOJl MEXAY IPSIMOM U INIOCKOCTBIO,
yToJ MEXIY IUIOCKOCTSIMY,
pacCTOsIHUE OT TOYKH 10 IVIOCKOCTH,
paccTosiHue  MEXIy  IPSIMbIMH,
pacCcTOsTHUE MEXKIY MIIOCKOCTSAMU;

- YMETb UCIOJIb30BaTh IIPU PEILICHUN
3aja4 U3y4eHHBIC (PaKThl U TEOPEMBI
[UIAHUMETPUM; YMEHHE OLICHUBATh
pasMepbl OOBEKTOB OKPYXKAIOILEro
Mupa

OK 06 IlposBisTh
rpak TaHCKO-
MaTPUOTHIECKYIO
[TO3HIIMIO,
TIEMOHCTPHPOBATH
OCO3HAHHOE TOBEICHHE
Ha OCHOBE
TpaIUIIHOHHBIX
0011IeUeIOBEUEeCKUX
IIEHHOCTEH, B
YHCIIe c
rapMOHHU3AIUH
MEKHAIMOHAIBHBIX U
MEXKPEITUTHO3HBIX

TOM
y4ETOM

- OCO3HaHHE
00y4JarmuMucs

POCCUICKON  Tpa)KJaHCKON
WUJIEHTUYHOCTH;

- LeJIeHAIPaBICHHOE
pa3BUTHE BHYTPEHHEMN
MO3ULIMK  JMYHOCTH  Ha
OCHOBE JyXOBHO-
HPAaBCTBEHHBIX  I[EHHOCTEH
HapOJ0B Poccuiickoit
denepan, HUCTOPUYECKUX
131 HallMOHAIBHO-
KYJIbTYPHBIX TpaguLui,
(dbopMUpOBaHHE  CHUCTEMBI

- YMETb OINEpPUPOBATh IMOHATUSIMU:
PSIMOYTOJIbHAS cucrema
KOOpJMHAT, KOOPAMHATHI  TOYKH,
BEKTOpP,  KOOpJAMHATBl  BEKTOpA,
CKAJIIPHOE  IPOM3BEIECHHE,  YIOil
MEXly BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOU3BEICHNE BEKTOpAa Ha YMHCIIO;
HAaXOJUTh C TOMOIIBIO HM3yYEHHBIX
dbopMya  KOOpAMHATHI  CEPEAMHBI
OTpPE3Ka, PACCTOSHUE MEXAY ABYMS
TOYKaMU;

-yMeTh  BBIOMpaTh  MOAXOMASIIUN
W3YYEHHBI METOM IJIsi PEHICHUS
3aJ1a4H, pacmo3HaBaTh
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OTHOIIICHHUH,
[PUMEHATh CTaHAApPThI
QHTUKOPPYILIUOHHOTO
[MOBEICHUS

3HAYHUMBIX LIEHHOCTHO-
CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO
MHPOBO33PEHUS,
[IPaBOCO3HAHUS,
PKOJIOTHYECKOH  KYJIBTYPHI,
CIIOCOOHOCTH CTaBHUTH LIEIIH
W CTPOWTHh  JKU3HCHHBIC
[1JIaHBL;

B  wactu
BOCITMTAHUS:

IPaXIaHCKOI0

- OCO3HaHUE CBOUX
KOHCTUTYIIMOHHBIX TIpaB M
00s13aHHOCTEH,  yBa)KeHUE
3aKOHA ¥ [IPaBOIOPSIKA;

- NPUHATHE TPaIULIUOHHBIX

HaI[MOHAJIbHBIX,
0011IeUeI0BEUeCKUX
TYMaHUCTHYECKUX u
TIEMOKPATHICCKUX
I[IECHHOCTEH;

- TFOTOBHOCTb
MMPOTHUBOCTOATh UJICOJIOTHHI
PKCTPEMHU3MA,
HaI[MOHAIN3Ma,
KceHohoouu,
TTUCKPUMHUHAITTH o
COLIMAIbHBIM,
PEUTHO3HBIM,  PAaCOBBIM,
HaIllMOHAJIBHBIM MPU3HAKAM;
- TOTOBHOCTb BECTHU

COBMECTHYIO JICATECIIEHOCTh
B MHTEpECcax IPakJaHCKOTO
o0IIecTBa, yd4acTBOBaTh B
CaMOYNPaBIICHUA B
o011eo0pa3oBaTeIbHOM

OopraHru3ann u JCTCKO-
FOHOILIECKUX OPTaHU3aIUsIX;

- yMEHHe
B3aMMO/IEHICTBOBATh C
COIMATbHBIMU

WHCTUTYTaMHU B
COOTBETCTBUU c 170
GbyHKIUAMU u
Ha3HAYCHUEM;

- TOTOBHOCTb K

MaTeMaTHYeCKue (baxTh u
MAaTEMATUUYCCKUC MOJCIN B
[PUPOIHBIX " 00II[ECTBEHHBIX
SBJICHUSX, B HCKYCCTBE; YyMEHUE
[IPUBOJIUTH IIpUMEPEL
MaTeMaTHYECKUX OTKPBITUI
POCCUICKOMN 51 MHUPOBOM

MaTEMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATh IOHATUSAMU:
CIy4alHBII ONBIT M  CIy4alHOE
COOBITHE, BEPOSITHOCTh CIY4alHOTro
cOOBITHS; YMETb BBIYHCIIATH
BEPOATHOCTb C  HCIIOJb30BAaHUEM
rpaMuecKux MeETOOB; MPUMEHSThH
(GOpMyJIbl CIIOKEHUS U YMHOXKEHHUS
BEPOATHOCTEH, KOMOWHATOpPHBIE
dakTel ¥ QOpPMYNBI MPH pEIICHUH
3aJa4; OLICHMBAaTb  BEPOATHOCTH
peabHbIX COOBITHIl; 3HAKOMCTBO CO
CIIly4ailHBIMU BEJINYMHAMH; YMEHHE
[IPUBOJUTL TIPUMEPHI MPOSBICHUS
3aKkoHa  OONBIIMX  YHCEel B
OPUPOJHBIX U OOILIECTBEHHBIX
SIBJICHUSX
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r'yMaHUTapHOU u
BOJIOHTEPCKOU

eI TEILHOCTH;
[MaTPUOTUYECKOTO
BOCITUTAHHUS:

- c(hopMUPOBAHHOCTH
POCCUMCKOM  Tpa)KJaHCKOU
HIACHTUYHOCTH,
[MaTPUOTU3MA, YBAXKEHUSA K
CBOEMY Hapojy, 4YyBCTBa
OTBETCTBEHHOCTH nepen
PoauHoM, TOpAOCTH 32 CBOM
Kpail, cBoro Poauny, cBoit
SI3bIK M KYJIBTYPY, IPOILIOE
)8 HacCTosIIEee
MHOTOHAIIMOHAIFHOTO
Hapoja Poccuu;

- IICHHOCTHOE OTHOIIIEHHE K
rOCy1apCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY
W TPUPOJHOMY HACJEIUIO,
MaMSATHUKAM,  TPaJULIUASIM
HapoI0B Poccun,
nmoctmkenusM  Poccum B
HayKe, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHUSIX U TPYIE;

- uaeiHas yOeXJICHHOCTb,
TOTOBHOCTb K CIIYKEHHUIO U

3aIUTE OrteuecTBa,
OTBETCTBEHHOCTH 3a €ro
Cyns0y;

OCBOCHHbIE 00YYarOIIUMHUCS
MCKITPCIMETHBIC ITOHATHA U
YHUBEpCaJbHbIE  Yy4deOHBIE
neiicTBusl  (peryysTUBHBIE,

MO03HAaBaTelILHEIC,
KOMMYHHUKaTUBHBIE);

- CIIOCOOHOCTD 150:4
HCITOJIb30BAHHUS B
M03HABaTeILHON Hu
COIIMAIbHOU TIPAKTHKE,
TOTOBHOCTD K
CaMOCTOSITEJILHOMY
[JIAHUPOBAHUIO H

OCYIIECTBICHUIO  yuyeOHOU
JACATCIIbHOCTH,
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OpraHu3aIu y4eOHOro
COTpYyAHUYECTBA c
[eJarorn4eCKUuMHU
PabOTHUKAMH u
CBEPCTHUKAMH, K YYacCTHUIO
B MIOCTPOCHUU
VHIUBUyaIbHON
o0pa3oBaTeNbHOI
TPaCKTOPHH;

- OBJQJICHUE HaBBIKAMU
y4aeOHO-
MCCIIeIOBATENbCKOMH,

[MPOCKTHOM M COLMAJIbHOMN
NEATEIIBHOCTH

OK 07 CogeiicTBOBaThH
COXPAHEHHUIO
OKpYXKaromel cpenpl,
[pecypcocOEpeKeHHUIO,
[IPUMEHSTh 3HaHUS 00
W3MEHEHUU  KIIMMaTa,
[TPUHIIAITBI
OCPEIKITUBOTO
[IPOU3BOJICTBA,

AP HEKTUBHO
NIEiCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

- HE NpUHUMAaTh JCHCTBUS,
[IPUHOCSIINE Bpen
OKpY Karollen cpene;

- YMETb IIPOrHO3MpOBAThH
HeOIaronpusITHbIC
DKOJIOTUYECKHE
[1OCJICACTBUS
[pEAIPUHUMACMBIX
NENUCTBUN, IPEAOTBpAIIaTh
1X;

- pacCLIMpPUTH
NEATEIbHOCTH
DKOJIOTUYECKON
HaIlpaBJICHHOCTH;
- paspabaThiBaTh  IJIaH
pemieHust  mpobiIemMbl ¢
Y4ETOM aHayM3a
MMEIOIINXCA MAaTEPUAIIBHBIX
151 HEMaTepualbHbIX

peCypcoB;

OIIBIT

OCYIIECTBIATh
[IeJICHATIPABJICHHBIA TOHMCK
nepeHoca CpEICTB u
CrocoboB  NEHCTBUST B
PO ECCHOHANBHYIO CPEy;
- YMCTb IIEPCHOCUTH 3HAHUA
B TIO3HABaTEeNbHYID U
MPaKTUYECKYIO obnactu
YKU3HEESATEIbHOCTH,

- npeaarath HOBBIC
MPOEKTHI, OLICHUBATD UICH C

I1O3UINN HOBU3HBHI,

- YMETb OIIEpUPOBATh IMOHATUAMMU:
byHKUMsA, HempepbiBHAS (QyHKIWMS,

MIPOU3BOIHAS, nepBoooOpasHasi,
ONpEIENICHHbI  WHTErpajl; yMETb
HaXOJUTb IIPOU3BOJIHbIE

HIIEMEHTAPHBIX (PYHKLUH, UCIIONB3YS
CIIPaBOYHbIC MaTepHuabl;
UCCIIEA0BATh B IPOCTEUIINX CIydasx
byHKIUN Ha MOHOTOHHOCTb,
HaXOJIUTh HauOoJIbIINE u
HAaUMEHbIINE 3HAYeHUs (QYHKIUI;
CTpOUTh TpadUKU MHOTOYJIEHOB C

HCII0JIb30BAHUEM arrapara
MaTeMaTUYECKOro aHanMu3a;
[PUMEHATH  NPOU3BOJHYIO  IIpHU
pElIEHUH 3aJa4 Ha JBH)KEHUE;
pearb [IPAKTUKO-
OPUEHTUPOBAHHBIE 3a71a4u Ha
HanOOJIbIIINE u HaWMEHBIINE
3HAYEHUs, HA HAXOXKIECHUE IIyTH,

CKOPOCTH M YCKOPEHHUS;
- YMETh OIEPHPOBATH TOHITHIMU:
NBIOKEHUE B IPOCTPAHCTBE,
Mo100HbIE QUTYPBI B IPOCTPAHCTBE;
MCIIO0JIb30BaTh OTHOILICHHE
TMJI01aJIeH TTOBEPXHOCTEH U 00BEMOB
NoJOOHBIX (GUIyp TpH PpEIICeHUU
3ajay;

- YMETh BBIYHCIATH F€OMETPHUUECKUE
BEJIMYMHBI (UIMHA, YToJl, TUIOIIAlb,
o0beM, IUIOLIAb  TOBEPXHOCTH),

MCIIOJNIb3YSl M3Y4YEHHbIE (OPMYJIBI U
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OpUTMHAJILHOCTH,
[MPAaKTUYECKON 3HAYNMOCTH;
- J1aBaThb OLICHKY HOBBIM
CUTYaIUsAM, BHOCUTh
KOPPEKTUBBI B
NEATEIIbHOCTh,  OLECHHUBATh
COOTBETCTBUE PE3YJIHTATOB
LEIIM

METO/IbI
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Il CTPYKTYPA U COAEP KAHUE JUCIUITJIMHBI

2.1. O0beM TUCHMIUTMHBI U BUABI YIEOHOUM pabOThI

Bun yue6HOM paboThI O0nbeM B
yacax

O0beM 00pa3oBaTe/IbHON MPOrPaMMBbI JUCHUAIIIMHBI 325

B T.U.

OcHOBHOE coep:KaHue 277

BT. 4..

TEOpETHUECKOe 00yueHue 245

paKkTUYeCKrue paboTh 32

IIpodeccuonaibHO-OpHMEHTHPOBAHHOE cojepkaHue 30

(comep:kaHue MPUKJIATHOTO MOTYJIA)

BT. 4.

TEOPETUICCKOE 00yUCHHE 12

paKTUYECKre PaboOThI 18

Koncyabranumn 12

IIpomeskyTouHasi aTrecTanus (3K3aMeH) 6
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2.2. TemaTnueckuil IUIaH U COAEPKAHNUE JUCUUTIINHBI

HaumenoBanue Coaep:xanue yueOHOro Mmarteprasa u GopMbl OPraHM3anMH 1esITeIbHOCTH O0bem Koambt
pa3aesioB U TeM 00y4Jarouuxcs 4acoB KOMIIeTeHIIH,
¢dopmupoBanu
10 KOTOPBIX
crnocod0cTByer
3J1eMeHT
NPOrpaMMmblI
1 2 3 4
Pa3nen 1. [loBTopeHue 22
Kypca MaTeMaTHKH
OCHOBHOM HIKOJIBI
Tema 1.1 Copepxanne yaeOHOT0 MaTepuana
enp n 3amaun bazoBbie 3HaHUS U yMEHUS 110 MaTEMaTHKE B IPOPECCHOHATBHOMN U B
MaTeMaTUKH Npu MTOBCE/THEBHOM JI€ITEIHbHOCTH.
OCBOCHHUH CTICIHATBHOCTH | KoMOMHUPOBAaHHOE 3aHATHE 2
Tema 1.2 Copepxanue yueOHOro MaTrepuana
f[ p y p OK 01, OK 02,
Yucna v BBIYUCICHUS. JleWicTBUS HAJ| MOJIOKUTENIHBIMU U OTPULIATEIbHBIMH YHCIaMH, OOBIKHOBEHHBIMU OK 03. OK 04
3 3
BeIpaxkenus u U AeCATUYHBIMU SIMU.
p aec Apod OK 05, OK 06,
npeoOpa3oBaHUs Jle#cTBUS cO cTeneHsIMU, (OPMYIIbI COKPALIEHHOTO YMHOXKEHUSI. 2 OK 07
KomOunupoBaHHoe 3aHsATHE
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (COAepKaHUE
I'eoMeTpust Ha IOCKOCTH | MPHUKJIAAHOTO MOAYJIS)
Bunel minockux ¢Guryp v ux miomaib.
[IpakTuKO-OpHEeHTUPOBaHHbIE 337]a4l B Kypce T€OMETPUH Ha INIOCKOCTH 2

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 1.4
[IponieHTHBIE BBIYUCICHUS

Copepxanne yueOHOTO MaTepHana

[TpocThie pOIeHTHI, pa3HbIe CIOCOOBI X BhIAUCIEeHUS. CII0XKHBIE MPOIIEHTHI
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IIpakTrueckoe 3aHsATHE

Tema 1.5 [IpocThie POLEHTHI, pa3HbIe CIIOCOOBI UX BhIYUCICHUS. CII0KHBIE MPOIEHTHI 2
[Tpaktuyeckas padora Nel | IIpakruueckoe 3aHSITHE
«IIpocTbie U cOXKHBIE
MPOLIEHTHD»
Tema 1.6 Coneprkanue ydeOHOT0 MaTepurasia
VYpaBHenus 1 HepaBeHCTBA | JIMHeWHbIE, KBaIpaTHbIC, IPOOHO-IMHEIHBIC YpaBHEHHS U HEPAaBEHCTBA
[IpakTuueckoe 3anarue 4
Tema 1.7 Copepxanne yaeOHOTO MaTepuana
Cucrembl ypaBHEHUHN U CriocoObl pelieHus CUCTeM JIMHEWHBIX ypaBHeHU. [lonaTus: matpuna 2x2 u 3x3,
HEPABECHCTB onpeaenuTesb MaTpulbl. Meron ["aycca. CucTeMbl HETUHENHBIX YPAaBHEHUH. 6
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3anstue
Tema 1.8 Copepxanue yueOHOro MaTepuana
Bxoanoit koHTpOIH Boruncnenus u npeoOpasoBanus. Y paBHEHHs U HEpaBeHCTBA. [ 'eomeTpus Ha
IJIOCKOCTH 2
KonTponbnas pabota
Pa3nea 2 Ilpsimbie n 24
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxanne ydeOHOT0 MaTepurana
OcHOBHbIE IOHATHSA [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, IpsiMasi, MIOCKOCTH,
CTEPEOMETPHHN. npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromuecs, 4
Pacnonoxenune nNpsAMBIX M | mapajulenbHbIe H CKpelrBaromuecs npsimbie. [Ipu3Hak 1 cBOWCTBO OK 01. OK 03
IJIOCKOCTEN CKpeLMBaromuxcs NpsaMbiX. OCHOBHbIE TPOCTPAHCTBEHHBIE (DUTYPBI. OK 0 4’ OK 07’
,
KomOunupoBaHHoe 3aHsATHE 1K 1.3, 1IK 4.6
Tema 2.2. Copep:xanne yueOHOTO MaTepHana
IapannensHocTs NpsaAMEIX, | [lapamienbHble npsiMas U miockocTs. Onpeaenenue. [Ipuznak. CoiicTBa (¢
MPSIMOU U INIOCKOCTH, nokasarenbcTBoM). [lapamnensabie mnockoctu. Onpenenenue. [Ipusnak. CBoiicTBa
IJIOCKOCTEHN (c moxazarenbcTBOM). TeTpasap u ero snemeHTsl. [lapannenenunen u ero 4

anemMeHThl. CBOMCTBA IPOTHUBOIIOJIOKHBIX TPAaHEN U THArOHAJEN napasuieenuIe/a.

[Toctpoenue ceuenuii. Pemenre 3amay.

KomOunupoBanHoe 3aHsTHE
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Tema 2.3

[IpakTuyeckas pabora No2
«lTapannenbHOCTh MPAMBIX
U IJIOCKOCTEM»

Pewrenue 3ana4d Ha napaysIebHOCTb NPAMBIX U INIOCKOCTEN

HpaKTI/IHCCKOC 3aHATUE

Tema 2.4
[TepreH UKy ISIPHOCTD
HPSIMBIX, IPSIMOM 1
IIJIOCKOCTH, IUIOCKOCTEMN

Copepxanue yueOHOro MaTepuana

[lepnennukynspuble npsimeie. [lapamiensHpie npsiMble, NepHIEHANKYISIPHBIC K
riockocTy. [Ipu3Hak nepneHIuKyIsIPHOCTH MPSMON U TUIOCKOCTH.
JlokazatenbeTBo. [lepnenaukynsip u HakjoHHas. [leprieHuKyIspHbIe MIIOCKOCTH.
[Ipu3Hak neprneHIuKyIsIpHOCTH MI0cKocTel. [loka3aTenbeTBo.

Paccrosinus B mpocTpaHcTBe 4
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.5 Copepxanne yaeOHOT0 MaTepuaa
Teopema o Tpex >
Teopema o Tpex nepneHauKysipax. JlokazaTenbCTBO. Y0l MEXKIY NPAMOU U
HEPHCHARKY Ipax IIJIOCKOCTBIO. YTOJ MEXAY IIIOCKOCTSIMU 4
Komb6unupoBanHoe 3ansrue
Tema 2.6 IMpodeccnonanbHO-OPHEHTHPOBAHHOE COIePKAHME (COMEPsKAHUE
[TapamnensHsle, NPUKJIATHOTO MOIYJIs1)
NEPIEHUKYIISPHBIE, AxcuoMsl crepeomeTpun. lleprneHiuKynapHOCTb NPSIMON U TNIOCKOCTH,
CKpEINBAIOIINECS MapajuieIbHOCTh BYX MPSIMBIX, IEPIEHIUKYIISIPHBIX IIIOCKOCTH, 4
psiMbIE MEPIEeHIUKYIISIPHOCTD MJIOCKOCTEMN
[IpakTrueckoe 3aHsATHE
Tema 2.7 Coneprxanne ydeOHOT0 MaTepurana
ITpakTnueckas padora Ne3 | PacmonoxeHue MpsIMbIX U TUIOCKOCTEH B ipocTpaHcTBe. [lepreH MKy ISIpHOCTh |
«IIpsiMbIe U MIOCKOCTHU B NapajuIeIbHOCTD NMPSAMBIX U IUI0cKocTel. CKpemmBaromyecs npsiMble
IIPOCTPAHCTBEN [IpakTHueckoe 3aHsTHE 2
Pa3nea 3. Koopaunarsl n 18
BEKTOPBI
Tema 3.1 Coneprxanne ydeOHOT0 MaTeprana OK 02, OK 03,
JlekapToBbI KOOPAWHATEI B | JlekapTOBBI KOOPAUHATHI B TpocTpaHcTBe. [IpocTeiimue 3a1a4u B KOOpAUHATAX. OK 04, OK 07
IIPOCTPAHCTBE. PaccrosiHne Mexny 1ByMs TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3KA 6

Paccrosnue MCKAY ABYMs
TOYKaMH. KOOpI[I/IHaTBI

KOM6I/IHI/IpOBaHHOe 3aHATHC
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CCPCANHBI OTPC3Ka

Tema 3.2

BekTopsl B mpocTpaHCTBE.
Y103 MeXTy BEKTOPaMHU.
CkanspHoe MpOU3BEICHUE

Copepxanue yueOHOro MaTepuana

BCKTOpBI B IIPOCTPAaHCTBE. CrnoskeHne U BEIYATAaHUE BCKTOPOB. YMHOKEHHE
BCKTOpA Ha 4YHCJIO. KOMHJIaHapHBIe BCKTODPBLI. CKanﬂpHoe IMPONU3BCACHUC BEKTOPOB.
Paznoxxenne BCKTOpa 110 TPEM HEKOMIIJIaHAPHBIM BEKTOPaM. KOOp,Z[I/IHaTBI BCKTOpA,

BEKTOPOB CKJISIPHOE TMPOU3BEICHUE BEKTOPOB B KOOPIUHATAX, YTOJI MEX/Y BEKTOpaMHu, yroin | 6
MEX1y MPSAMOH U IIIOCKOCTBIO, YTOJI MEXKY MIIOCKOCTAMHU. Y paBHEHHE MJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACIUTENS 2X2
KoMOuHMpOBaHHOE 3aHATHE
Tewma 3.3 IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE
[IpakTuko- NPHUKJIATHOTO MOAYJISA)
OpUEHTUPOBaHHEIE 3aJ1au | KoopanHaTHas IUIOCKOCTh. BblunciieHne pacCTOSHUN U TUIOIIAAei Ha MIIOCKOCTH.
Ha KOOPJIMHATHOU KonnuecTBeHHBIE pacueThl 4
IJIOCKOCTH [IpakTuueckoe 3anarue
Tewma 3.4 Copep:xanue yueOHOro MaTepuana
ITpaktuueckas pabota Ne4 | JlekapToBbI KOOPIUHATHI B MPOCTPaHCTBE. BekTOphl B ipocTpancTBe. CloXeHUe U
«KoopauHaTel ¥ BEKTOPBD» | BBIUUTAHHUE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha yrciio. KoMIsiaHapHbIE BEKTOPHI.
CkanspHoe mpou3BeieHne BEKTOPOB. Pa3noxeHune BeKTopa 1mo TpeM
HEKOMIUTaHapHbIM BekTopaM. [Ipocreitmume 3anaun B koopauHatax. KoopanHatel
BEKTOPA, PACCTOSTHUE MEKY TOUKAMH, KOOPJUHATHI CEPEANHBI OTPE3KA, CKAISIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEKAY BEKTOPAMH, YTOJI MEXIY 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IIOCKOCTSIMU
[IpakTrueckoe 3aHsATHE
Pa3nen 4. OcHoBbI 38
TPUTOHOMETPHH.
;;):lr((::;MeTpnquKne OK 01, OK 02,
Tema 4.1 Coneprxanue yueOHOro MaTepuaa gi 82’ gi 8;
Tpuronomerpuyeckue Panuannas mepa yruia. [loBopoT Touku BOKpyr Hadana koopauHaT. OnpeneneHue OK 07’ '
(yHKIUM OPOU3BOJBHOIO | CHHYCA, KOCHHYCa, TAHICHCA M KOTAHI'€HCA. 3HAKU CHHYCa, KOCHHYCa, TAHT'CHCA U 4

yria, yncna. Panquannas u
rpajycHas Mepa yria

KOTaHI'€HCA 110 YETBCPTIAM. 3aBUCHMOCTD MCXKIAY CHHYCOM, KOCHUHYCOM, TAHI'CHCOM
M KOTAaHI'€CHCOM OJHOI'0 U TOr'0 K€ yIjia

KomOunupoBanHoe 3aHsATHE
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Tema 4.2

OcHOBHBIE
TPUTOHOMETPHYCCKHE
TOXKJIECTBA.

DopMyJIbI IPUBEICHUS

Copepxanne yaeOHOTO MaTepHana

Tpuronomerpuyeckue Toxaectsa. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YTJIOB O
u - o. DopmyIibl IpUBEICHUS

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyc, KOCUHYC, TAHT'€HC
CYMMBI M Pa3HOCTH JIBYX
yTJIOB

CuHYC ¥ KOCHHYC
IBOMHOTO yria. @opMyIibl
MOJIOBUHHOTO yTiia

Copepxanue yueOHOro MaTepuana

Cymma 1 pa3HocTh cuHycoB. Cymma 1 pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC
nBOMHOrO yria. @opmyiibl MOJIOBUHHOTO yriia. [IpeobpazoBanust cyMMbI
TPUTOHOMETPUYECKUX (QYHKIMI B IPOU3BEACHHUE U IPOU3BE/ICHUS B CYMMY.
Bripaxkenue Tpuronomerpuieckux GyHKIUN yepe3 TAaHTeHC OJIOBHHHOTO
aprymeHnTa. [IpeoOpa3zoBaHus IPOCTEHIINX TPUTOHOMETPUICCKIX BBIPAKCHHIM

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4 [TpuMeHeHne TPUTOHOMETPUIECKUX (POPMYII IPU PEIICHUH 3a/1a4
[IpaxkTuueckas padora Ne5 | IIpakTrueckoe 3aHATHE

«Tpuronomerpuueckue

bopmyB»

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

DyHKIMH, UX CBOWCTBA.
CnocoObl 3a1aHus

OO6nacTp ornpeeeHUs] © MHOXKECTBO 3HaueHUH QyHKui. YETHOCTh, HEUETHOCTS,
nepuonYHOCTh GyHKIMNA. CriocoObl 3agaHus QyHKIMNA

byHKIUI KomOunupoBaHHoe 3aHATHE
Tema 4.6 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue OO6acth ornpeesieHns] 1 MHOXKECTBO 3HAUYE€HUN TPUTOHOMETPHUECKUX (PYHKITUH.

(GYHKIMH, UX CBOWCTBA U
rpaduku

YETHOCTH, HEYETHOCTD, NEPUOJIUYHOCTh TPUTOHOMETpHUECcKUX (QyHKIu. CBoMcTBa
u rpaduku QyHKIUN y = cos X, y =sin X, y =tg X, y = ctg X.

KoM6uHMpoBaHHOE 3aHsTHE.

Tema 4.7 Coneprxanue ydeOHOT0 MaTepuana

[IpeobpazoBanue Cxarue 1 pacTshkeHHue TpaKoB TPUTOHOMETPUYECKUX (YHKINH.
rpaduKoB IIpeoOpazoBanue rpauKoB TPUTOHOMETPUYECKUX (PYHKLUI
TPUTOHOMETPUUYECKHX KomOunupoBaHHoe 3aHATHE

byHKIHI

Tema 4.8 IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJeP:KaHUeE (CoepKaAHue

[IpakTuueckast padora Ne 6

NPUKJIATHOTO MOYJIs1)
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«Onucanue
MIPOU3BOJICTBEHHBIX
MPOIIECCOB C TOMOIIBIO
rpagukoB (PyHKITHII

Vcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (YHKIMN B MPO(eCcCHOHANTBHBIX
3a1a4ax

HpaKTI/IHCCKOC 3aHATUC

Tema 4.9

Copepxanue yueOHOro MaTepuana

OO6parHbie OO6parnbie TpuronomeTpuueckue GyHkuun. Mx cBoiicTBa u rpaduxu
TPUTOHOMETPHUUYECKHE
KoMOuHMpOBaHHOE 3aHATHE
byHKIMHA
Tema 4.10 Coneprxkanne ydeOHOT0 MaTepuasia
Tpuronomerpuueckue YpaBHEeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemrenne TpUroHOMETPUYECKUX YPABHEHUI OCHOBHBIX THUIIOB: IIPOCTEMILNE
TPUTOHOMETPUYECKNE YPABHEHUS, CBOISIIMECS K KBaJAPATHBIM, PEIIaeMbIE
Pa3I0KEHUEM Ha MHOXKHUTEIH, ONHOPOIHBIE.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA

KomOunupoBanHoe 3aHsTHe.

Tema 4.11 Copepxanue yueOHOro MaTepuana
Cucremsl CucreMsl MPOCTENIINX TPUTOHOMETPUYECKUX YPaBHEHUN
TPUTOHOMETPUUECKHUX Komb6unnpoBanHoe 3anstue
ypaBHEHUN
Tema 4.12 Coneprxanue yueOHOro MaTepuaa
ITpaxTnyeckas padora Ne7 | TIpeoOpa3zoBaHKe TPUTOHOMETPHUYESCKUX BBIpaXKCHUIL. PerieHne
«Tpuronomerpuueckue TPUTOHOMETPUUECKHUX YPAaBHEHUI U HEPABEHCTB B TOM UHCJIE C UCIIOJIb30BaHUEM
YpaBHEHUS» CBOWCTB (DyHKLUH.
[IpakTrueckoe 3aHsATHE
Pa3nea S.
KoMmuiekcHblIe ynciia
Tema 5.1 Coneprxanne yu4eOHOT0 MaTepurana

KommiiekcHrblie umcia

[Tonstre koMmuekcHoro uncia. ConpskeHHbIe KOMIUIEKCHBIE YHCTIa, MOAYb U
apryMeHT KOMIUIEKCHOro yncia. dopma 3anmucyu KOMIIEKCHOTO YUCIIa
(reomeTpuyeckas, TpPUTOHOMETpUYecKas, anredpandeckas). Apudmernueckue
JENCTBUS C KOMIIJIEKCHBIMU YU CIIAMU

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 5.2

Copepxanne yueOHOTO MaTepHana
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[IpaxTuueckas padora Ne§

BrinonHenue pacueToB ¢ IOMOIIBIO KOMIUIEKCHBIX yucen. [IpumMepsr

«KomrmiekcHbIe yncia» MCIOJIb30BAHUS KOMIUICKCHBIX YUCEI 2
[IpakTuueckoe 3anaTue
Pasnen 6. [IpousBoanas 41
dynkuum, ee
NpUMeHeHHe
Tema 6.1 Coneprxkanue yu4eOHOT0 MaTepurasa
[TonsiTve MPOU3BOTHOMN. Ornpenenenne YUCIOBOU MOCIIEI0BATEILHOCTH U CIIOCOOBI ee 3aanus. CBOMCTBa
®opmyJIibl U IpaBUiia YHUCJIOBBIX TMOCIEA0BaTeIbHOCTEH. ONpeieieHre mpeerna mocjae10BaTeIbHOCTH.
nuddepeHIpoBaHUS Brruncnenue npeaenos nocienoBaTenbHocTel. [Ipenen pyHnkmum Ha 4
o6eckoneunoctu. [Ipenen ¢pynkuu B Touke. [Ipupamenue aprymeHTa.
[Mpupamenne Gyakuuu. 3agauu, TPUBOIAIINE K TOHATHIO TIPONU3BOIHOM.
Onpenenenre Npou3BOJHONW. AJTOPUTM OTHICKaHHS IPOU3BOAHOMN
KomOunupoBanHoe 3aHsTHE
Tema 6.2 Copepxanne yaeOHOT0 MaTepuana
[Tpou3BOHEIC CYMMBI, ®opmynsl quddepenunponanus. [Ipasuna quddepeHunpoBanms 6 OK 01, OK 02,
Pa3HOCTHU MIPOU3BEICHUS, KoMOuHMpOBaHHOE 3aHATHE OK 03, OK 04,
YaCTHOI'O OK 05, OK 06,
Tema 6.3 Copepxanne yueOHOTO MaTepHana OK 07
IIpousBoaHbIe Onpenenenue cnoxxHoi ¢pyHKIMHU. [Ipon3BogHAS TPUTOHOMETPUUECKUX (DYHKIMH. IIK 1.3, IIK 4.6
TPUTOHOMETPHUYECKHUX [IpousBoHas CIIOKHON (PYHKITHH
dynxumit. IIponsBognas | KoMOGHHHPOBAHHOE 3aHATHE 6
CJIOKHOM (pyHKIMH
Tewma 6.4 Coneprxanne ydeOHOT0 MaTepurana
TonsTue o [MousTre HenpepriBHON (yHkimu. CBolicTBa HeMpephIBHON (yHKIMU. CB3b
HENIPEPBIBHOCTH (DYHKITHH. 2

Meto UHTEPBAIOB

MEX]y HEMPEPHIBHOCTHIO U JU(PPepeHIIMPYEMOCThIO (YHKIIUU B TOUKE. AJITOPUTM
pELIEHNs] HEPABEHCTB METOI0M UHTEPBAJIOB

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 6.5
I'eomerpuueckuii u
du3nuecKkuit cMbICa
IIPOU3BOJHOU

Copep:xanne yaeOHOTO MaTepuana

I'eomeTpHruecKuil cMbICT TPOU3BOAHON (PYHKIINMH — yTIIIOBOM KO3 (UIIMEHT
KacaTeJIbHOU K TpauKy GYHKIMU B TOUKe. Y paBHEHHE KacaTeIbHOU K Tpaduky
GyHKIUU. ANTOPUTM COCTABIIEHUSI ypaBHEHUS KacaTelbHOM K rpaduky GyHKIUU
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y=f(x)

Komb6unupoBanHoe 3ansrue

Tema 6.6
dusnueckuii cMBICT
MIPOU3BOJHON B

Copepxanue yueOHOro MaTepuana

Ousnueckuil (MEXaHUUECKUI) CMBICI TPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B
MOMEHT BpeMeHH t: v =S’ (t)

pohecCuOHATBHBIX [IpakTuueckoe 3anaTue
3aJadax
Tema 6.7 Coneprxkanue ydeOHOT0 MaTepurasia

MOHOTOHHOCTH (PYHKITUH.
Touku 3xcTpEeMyMa

Bo3spacranue u yobiBaHue QyHKIHH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
(byHKIMHU 3HAKy TPOM3BOAHOM. [ToHATHE MTPON3BOIHOI BBICIIETO MOPSIKA,
COOTBETCTBHE 3HAKA BTOPOW MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) (DYHKIINH Ha
oTpe3ke. 3ala4yl Ha MAaKCUMyM U MUHUMYM. [IoHsATHE acUMIITOTBI, CIOCOOBI X
oTpeiesIeHus. AJTOPUTM UCCIIeAOBaHMS (PYHKIIMH U TIOCTPOCHHUS ee rpaduka C
ITOMOLUIBIO TPOU3BOJHON. J[poOHO-TMHEHAs PYHKIIMS

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.8
UccnenoBanue QpyHkiuii u
MoCTpoeHue rpaduKoB

Copepxanue yueOHOro MaTepuana

HccnenoBanme GyHKIMHE HA MOHOTOHHOCTB M IIOCTPOEHUE TPa(UKOB.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.9

[IpakTuyeckas padora Ne9
«lIpumenenue
IIPOU3BOJHOM K
WCCIIEIOBAHUIO (DYHKITHI

Copep:xanne yueOHOTO MaTepHana

Haxosxnenue HanOobIIero 1 HAMMEHBIIETO 3HaUYeHUN (DYHKIIHUI, ITOCTPOCHHE
rpad¥KOB MHOTOWJIEHOB C HCIIOJIb30BAHWEM alliapaTta MaTeMaTUYECKOro aHau3a

[IpakTrueckoe 3aHsATHE

Tema 6.10
[IpakTuueckas pabora Ne
10 «IIpousBoaHas B
NPaKTUYECKHUX 3a/1a9ax»

IIpodeccuonanbHO-OpHMEeHTHPOBAHHOE CO/Iep:KaHue (CoepKaHue
NMPUKJIAJTHOT0 MOYJIAA)

HaXO)K}IeHI/Ie OINTUMAJIBHOT'O pE3yJibTaTa C IOMOLIBIO HpOI/ISBO)IHOI\/'I B
IMPAKTUYCCKHUX 3ajadax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 6.11

Pemenue 3amau.
[IpousBonHas ¢pyHKIUH,
€e IIPUMEHEHNE

Copep:xanne yaeOHOTO MaTepuana

®opmyiel 1 npaBuia Auddepenurposanus. MccnenoBanue QyHKIMA ¢ TOMOLIBIO
npou3BoaHoN. Hanbombiee 1 HauMeHblIee 3HaYeHUs! (PYHKLIUU

HpaKTI/ILICCKOC 3aHATUC
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JAnddepennupoBaHHbIH 3a4eT

Pa3znea 7. 36
MHOrorpaHHMKHM U TeJia
BpallleHHs
Tema 7.1 Coneprxkanue ydeOHOT0 MaTepuasia
Bepmunsl, pebpa, rpanu [TonsTre MHOTOrpaHHuKa. Ero sneMeHTsl: BepuInHbl, pedpa, rpaHu. Jluaronans.
MHOTOTpaHHHKA Ceuenue. Bolnykiible 1 HEBBIIIYKJIbIE MHOIOI'PaHHUKH

KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 7.2 Copepxanne yaeOHOT0 MaTepuana
[Ipuszma, ee [Tonstre nmpu3Mmel. Ee ocHoBaHMS 1 O0KOBBIE TpaHu. BricoTta mpu3mel. [Ipsmas u
COCTaBJISIONINE, CEYEHME. | HakIOHHas npusma. [IpaBuibHas npusma. Ee ceuenune
IIpsmas 1 npaBuIbHAS Komb6unupoBanHoe 3ansrue 2
MIPU3MBI
Tema 7.3 Copepxanue yueOHOro MaTepuana
[Mapannenenunen, kyo6. [Tapannenenunen, cBoiicTBa NpSAMOYTOJIBHOTO NMapasuienenunena, kyo. Ceuenue
Ceuenue ky0a, Ky0a, mapajuienenumneaa
napasuiesenumneia Komb6unupoBanHoe 3anstue 2
Tema 7.4 Coneprxanne ydeOHOT0 MaTepurana
[Tupamupa, ee [Mupamuna u ee snementsl. Ceuenue nupamuabl. [IpaBuibHas nupamuaa.
COCTaBISIIOIIMUE, CEYCHHUE. | YCeueHHas mupamMuaa
IIpaBuiibHas nMpaMua. KomOunupoBaHHoe 3aHATHE 2
VYceuenHnas nupamuaa
Tema 7.5 Coneprxanne ydeOHOT0 MaTepurana
bokoBas u noiaHas [Tnomaas 60KOBOW M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MOBEPXHOCTb IPU3MBI, KoMmb6unnpoBanHoe 3aHsTHe 2
MTUPAMUTBI
Tema 7.6 Coneprxanue yueOHOro MaTepuasa
Cummerpus B KyOe, CumMmeTpHsi OTHOCUTEIBHO TOUKH, IPSAMOM, TiIockocTH. CUMMETpHs B KyOe,
napajuleJenunesne, napajuleJienunesie, npusMe, upamMmuie 2
pu3Me, MupamMue KomOunupoBaHHoe 3aHATHE
Tema 7.7 IpodeccnonanbHO-0PHEHTHPOBAHHOE COAEPKAHME (CONEPKAHUE

[IpakTuueckas padbora Ne

NPHUKJIATHOTO0 MOLYJIs1)

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 06,
OK 07
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11 «ITpumepsl cummeTpuii
B Iipodeccum»

CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 7.8
[IpaBunbHbBIE
MHOT'OTPaHHUKH, UX
CBOMCTBA

Conepkanue y4eOHOro MaTepHraia

ITonsatue IMMPpaBUJIBHOI'O MHOT'OI'paHHUKA. CBoiicTBa IMpaBUJIbHBIX MHOTOI'PaHHUKOB

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 7.9
Huwmunap, ero
cocrasisitomue. Ceuenue

Conepkanue y4eOHOro MaTepHraia

Hununaap u ero snemenTsl. CeueHne nUInMHApa (MapajieibHOE OCHOBAHUIO U OCH).

Pa3zBepTka nunmuHapa

HUWIMH]IpA Komb6unupoBanHoe 3anstue
Tema 7.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAepKaAHME (COMEPsKAHUE
Konyc, ero NPUKJIATHOTO MOIYJIs1)

cocrapmstone. CeueHue
KOHYyca

Konyc u ero anemenTsl. CeueHne KoHyca (IapajjieibHOE OCHOBaHHIO U
MIPOXOJIslIee Yepe3 BEPIINHY ), KOHHYeCKue ceueHus. PazBepTka KoHyca

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11

VY ceueHHBI KOHYC.
CeueHnne yceueHHOTo
KOHYyca

Coneprkanue y4eOHOro MaTepuaia

VYceuennslil konyc. Ero oOpasytomiast u Beicota. CeueHue yCeYeHHOT0 KOHyca

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.12
[IpakTuueckas pabora No
12 «Ceuenus
T€OMETPUUYECKUX TEI

Ceuenns KOHYCa, HWJINHAPA, IIPU3MbI U ITUPAMHU/IbI

HpaKTqucxoe 3aHATUC

Tema 7.13
[ap u chepa, ux ceueHus

Copep:xanne yueOHOTO MaTepHana

[Tap u chepa. Bzaumuoe pacnomnoxenue chepsl u miockoctd. Ceuenue mapa,
cdepbl

KomOunupoBanHoe 3aHsaTHE

Tema 7.14

Ilonsarue 06 o0BeMe TeNA.
OTtHolenne 00bEMOB
MMOJOOHBIX TEN

Conepxkanue yu4eOHOro MaTepHaia

[Tonsitue 06 06beme Tenma. O6beM Kyda 1 MPSAMOYTOIBLHOTO TapaJlIeIeUIe/1a.
O6beM mpu3Mbl U IUIHHApPA. OTHOIIIEHHE 00bEMOB MOJOOHBIX TEll.
['eoMeTpuueckuii CMBICT ONIpenenuTeNs 3-ro mopsaKa

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 7.15 Coneprxanue yueOHOro MaTepuasa

Obnembl 1 fiomanH OG6beMbl IEpaMuIbl U KoHyca. O6beM mapa. [lnomany moBepxHocTeit Ten 2

TOBEPXHOCTCEH TE KomOunupoBanHoe 3aHsTHE

Tema 7.16 Coneprxkanue ydeOHOT0 MaTepurasia

KomOunanuun KoM0OuHanuu reomeTpuieckux Tei

MHOTOTPaHHHUKOB U TEI [IpakTuueckoe 3anaTue 2

BpallleHUs

Tema 7.17 Coneprxkanue ydeOHOT0 MaTepurasia

['eomerpuueckue Hcnonb30BaHrne KOMOMHALIMY MHOTOTPAHHUKOB M TEJI BPAIICHUS B IPAKTUKO-

KOMOMHAIMY HA IPAKTUKE | OPMEHTHPOBAHHBIX 3a1adax
[IpakTrueckoe 3aHsiTHE 2

Tema 7.18 Copepxanne yaeOHOT0 MaTepuana

ITpaxtuueckas padora Ne | OObeMbl MHOTOTPaHHHKOB M TEJT BPAILCHHS

13 «O6BEMBI [TpakTHYECKOE 3aHATHE 2

FEOMETPUUYECKUX TEI

Pa3znea 8. 12

IlepBooOpa3nasn

¢dynkuum, ee

NpHUMEHeHHe

Tewma 8.1 Copep:xanne yueOHOTO MaTepuana

ITepBooOpa3Has pyHKIMU. | 3amada 0 BOCCTAHOBIICHHH 3aKOHA JIBHKEHHS 10 M3BECTHOM cKopocTH. IToHsTHE

[IpaBuna HaxOXAECHUS uHTerpupoBanus. O3HaKOMIJIEHHE C TIOHATHEM UHTErpajia U MepBooOpa3sHON Jist OK 01, OK 02,

epBOOOPaA3HBIX ¢ynkuun y=f(x). Pemenune 3agau Ha cBsI3b IEpBOOOPA3HOMN U €€ MIPOU3BOIHOM, OK 03, OK 04,
BBIUHCIICHHE NTEPBOOOpa3HO 11 JaHHON QyHKIuK. Tabnuua popMyt i OK 05, OK 086,
HaX0X/IeHUs NepBooOpa3HbIX. M3yueHue nmpaBuiia BEIUKMCICHUS IEPBOOOPA3HON 2 OK 07
KomM0uHMpoBaHHOE 3aHsTHE

Tema 8.2 Coneprxanne ydeOHOT0 MaTepuana

IInomans KpUBOJIMHENHON | 3amaun, NPUBOIAIINE K OHATHIO OMPEIEICHHOI0 MHTErpaia — O BEIYUCIICHUH

Tpaneunu. Popmyna IUIOLIAI KPUBOJIIMHENHOW Tpamneuuy, o nepeMenieHuu Touku. [lonsatue

Herorona — JleiiGHuna orpesieNIéHHOro uHTerpana. ['eomerpuueckuit 1 Gpu3nyecKuii cMbICT
ornpenenenHoro uHrerpana. ®opmyna Hetorona— JleiibHuma 2

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 8.3 Coneprxanue yueOHOro MaTepuasa
Heonpenenennslii u [TonsiTHE HEONPEIEIEHHOTO UHTETpalia
ONpE/ICTICHHBIA HHTETPalbl | KoMOMHUPOBAaHHOE 3aHSTHE 2
Tema 8.4 Coneprxkanue yu4eOHOT0 MaTepurasa
[Tousitue 06 I'eomeTpuueckuii CMBICH OIpeIeICHHOTO HHTerpalia
OIpe/ie/ICHHOM UHTerpane | KomMOGMHUpPOBaHHOE 3aHATHE 2
KaK IUTOIIAH
KPUBOJIMHEHHOW Tparenuu
Tema 8.5 IIpodeccnonanbHO-OpHEeHTHPOBAHHOE CO/Iep:KaHue (CoAepKaHue
[IpakTuueckas padbora Ne NPHUKJIATHOTO MOIYJISA)
14 «OnpeneneHHbII 3ajauu ¢ mpaKTUYECKUM cojiepskanreM OnpeieIeHHbIN HHTETpal B OKPYKaoIeM
UHTErpal B OKPYKAIOLIEM | MUpE
MHpE» [IpakTryeckoe 3aHsTHE 2
Tewma 8.6 Copep:xanue yueOHOro MaTepuana
[IpakTuueckas pabora [TepBoobOpasnas pynkuuu. [IpaBuna HaxoxxaeHus nepBooopasHbix. Ee npumenenue
Nel5 ITepBoobpa3zHas [IpakTrueckoe 3aHsTHE 2
byHKIUY, ee IpUMEHEHNE
Pa3nen 9. 16
CreneHu u KOpHH.
Crenennas pyHkuus
Tema 9.1 Coneprxkanne yueOHOT0o MaTepuana
CrenenHas QpyHKIus, ce TToHATHE KOPHS N-0if CTEIIEHH N3 IeHCTBUTENBHOTO urcaa. dyHkmun y = VX nx
CBOMCTBA cBoiicTBa U rpaduku. CBoWcTBa KOPHS N-0i CTENIEHU

KomOunupoBanHoe 3aHsTHe 4 OK 01, OK 02,
Tema 9.2 Cojep:xaHue yueOHOro MaTepuana OK 03, OK 04,
[Ipeobpasopanue IIpeobpa3oBaHne HPPAMOHATBHBIX BHIPAKEHHI OK 05, OK 07
BBIPOKEHHUH ¢ KOPHAMH N- | KoMOWHHUPOBaHHOE 3aHSTHE 4
oif cTeneHu
Tema 9.3 Coneprxanue yueOHOro MaTepuasa
CBolicTBa CTENEHHU C ITonsaTHe crenenu ¢ J0OBIM pallMOHANBHBIM MToKa3aTenaeM. CTeneHHble QyHKIMH,
parroHaIbHBIM U WX CBOMCTBA U rpaduKku
e CTBUTENBHBIM KomOunupoBaHHoe 3aHATHE 2
noKa3aTessiMH
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Tema 9.4 Coneprxanue yueOHOro MaTepuasa
Pemenune PaBHOCUIIBHOCTB MppaIlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTobl ux
UppaMOHATBHBIX peuienus. Penienne nppainoHanbHbIX YpaBHEHUI U HEPABEHCTB
YPaBHEHWM U HEPAaBEHCTB | KOMOMHUPOBAHHOE 3aHSITHE 4
Tema 9.5 Coneprxkanue yu4eOHOT0 MaTepurasia
[TpakTuueckas pabota Onpenenenue creneHHoi ¢pyHkiuu. Mcrnonb3oBanue ee CBOWCTB MPH PELICHUN
Nel6 YpPaBHEHUI U HEPABEHCTB 2
«Creneny 1 KOpHH. [IpakTHYeCKOE 3aHATHE
Crenennast GyHKIHSI»
Paznea 10. 14
Iloka3zaTeabHas
byHkuus
Tewma 10.1 Copepxanne yaeOHOT0 MaTepuaa
INoka3zarenpHas pyHkuus, | CTeneHs ¢ MPOM3BOIBHBIM JICHCTBUTEIBHBIM TTOKa3aTeaeM. OmnpeaencHue
ee CBOMCTBa MoKa3aTeabHON (DYHKIUH, €€ CBOMCTBA U IrpaduK. 3HAKOMCTBO C PUMEHEHUEM
nokasareiabHOU (GyHKIUH. PelieHne nokasarenpHbIX YpaBHEHUH (YHKIIMOHAIBHO-
rpagu4ecKuM METOA0M 4
Komb6unnpoBanHoe 3anstue
Tema 10.2 Copep:xanue yueOHOTO MaTepuana OK 01, OK 02,
Pemenne nokasarenpHeIX | PemnieHne moka3aTeNbHBIX YPABHEHHUN METOJIOM YPaBHUBAHUS ITOKa3aTeleH, OK 03, OK 04,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEACHHUS HOBOH NMEepeMEHHOH, PYHKINOHATBHO-TPA(QUIECKIM METOIOM. OK 05, OK 07
Pemenne nokasaTenbHbIX HEPABEHCTB 4
[IpakTrueckoe 3aHsATHE
Tema 10.3 Coneprxanne ydeOHOT0 MaTepurana
CucreMsl IoKa3aTenbHbIX | PerieHue cucTeM MOKa3aTeNbHbIX YpaBHEHHI
ypaBHEHUH KoMmb6unnpoBanHoe 3aHsTHe 4
Tema 10.4 Coneprxanue yueOHOro MaTepuasa
[IpakTuyeckas padora ITocTpoenue rpapukoB nokasaTenbHON GyHKIUU. Pemenne nokasareiabHbIX
Nel7 «Iloka3arenbHas YpaBHEHHMI METOI0M YPaBHUBAHUS MMOKa3aTeslell 1 METO0M BBEIEHUS] HOBOU
byHKIUS nepeMeHHO. PelieHne nokasarenbHbIX HEPAaBEeHCTB 2
KonTponbhas padota
Pa3nesn 11. Jlorapugmni. 24 OK 01, OK 02,

Jlorapupmuueckas

OK 03, OK 04,
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GyHkuus

Tema 11.1

Jlorapudm yucna.
JlecsaTudHbIN U
HaTypaJIbHBIN JIOTapU(PMBI,
YHUCIIO €

Copepxanue yueOHOro MaTepuana

Jlorapudm yucna. JlecATUYHBIN 1 HATYPAIbHBIN JOraprPMBbI, YUCIIO €

Komb6unupoBanHoe 3ansrue

Tema 11.2 Coneprxkanue yu4eOHOT0 MaTepurasia

CsoiicTBa norapuMos. CgoiicTBa sorapudmos. Oneparius J1orapuMupoBaHus.
Onepanus KomOunupoBanHoe 3aHsTHE

norapupmMupoBaHus

Tema 11.3 Copepxanne yaeOHOT0 MaTepuaa

Jlorapudmuueckas Jlorapudmuueckasi pyHKIUS 1 ee CBOMCTBA

¢dyHKIUS, ee CBOWCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.4

Pemenue
Jorapu(GMHUIECKUX
YpPaBHEHUI U HEPABEHCTB

Conepkanue y4eOHOro MaTepHaia

[TonsaTue norapupmuveckoro ypasueHus. Onepanus noTeHuupoBanus. Tpu
OCHOBHBIX METO/Ia PELICHUSI IOTapU(PMUUECKUX YpaBHEHUI: (PyHKIIMOHAIBHO-
rpaduyecKkuii, METO MOTEHIIMPOBAHUS, METO/ BBEJICHUSI HOBOW NIEPEMEHHOI.
Jlorapudmuueckrue HepaBeHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 11.5 Coneprxanue yueOHOro MaTepuasa

Cucremsl ANTOpUTM pelIeHNs CUCTEMB] ypaBHEHUN. PaBHOCHIIBHOCTB JIorapu(MU4eCKUX
JOrapupMHUECKUX YPaBHEHUI U HEPABEHCTB

YpaBHEHUU KomOunupoBaHHoe 3aHsATHE

Tema 11.6 IpodeccnoHanbHO-0PHEHTHPOBAHHOE COAEPKAHME (COMEPKAHUE
[IpakTuueckas pabora NPHUKJIATHOTO0 MOLYJIs)

Nel8 «Jlorapumer B [Ipumenenue norapudma. Jlorapupmudeckas cnupans B npupoze. Ee

PUPOJIE U TEXHUKE»

MaTeEMATHYECKUE CBOUCTBA

[IpakTHueckoe 3aHsTHE

Tema 11.7
[IpakTuueckas pabora Ne
19 «Jlorapupmuueckue
yYpaBHEHHS U

Copep:xanne yaeOHOTO MaTepHana

Pemenue npocreimx norapupMuyeckux ypaBHeHU I

HpaKTI/ILICCKOC 3aHATUC

OK 05, OK 07
K 1.3, 1K 4.6
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HEpaBEHCTBA»

Pa3znea 12. 10
MHoxecTBa. JJ1eMEHTHI
Teopuu rpados
Tema 12.1 Coneprxkanue ydeOHOT0 MaTepurasia OK 01, OK 02,
MHo>xecTBa [Tonsitue MuOkecTBa. [TogMuoOXkecTBO. Oniepanuu ¢ MHOKECTBAMH OK 03, OK 04,
KomOuHMpoBaHHOE 3aHATHE 2 OK 05, OK 07
Tema 12.2 IpodeccHoHanLHO-0PHEHTHPOBAHHOE COlePKaAHUe (CodepKaHue 1K 1.3, 11K 4.6
[IpakTudeckas padbora NPUKJIATHOTO MOTYJIsSA)
Ne20 «MHoxecTBa» Omnepanuu ¢ MHOKeCTBaMU. Pelienne npuKiIaaHbIxX 3a1a4
[IpakTrueckoe 3aHsiTHE 2
Tema 12.3 Copepxanue yueOHOro MaTepuana
I'padmr [Tonstue rpada. Cesa3ublii rpad, 1epeBo, HUKI rpad HA TUIOCKOCTH
[IpakTuueckoe 3aHaTue 4
Tema 12.4 Copepxanue yueOHOro MaTepuana
Mmuosxectsa, ['padsl 1 ux Omneparuu ¢ MHOXKecTBaMu. ONIMCaHUE PEAIbHBIX CUTYaILUM C TIOMOIIIBIO
IPUMCHCHUE MHOXecTB. [Ipumenenune rpadoB k penieHuto 3agay
[IpakTrueckoe 3aHsiTHE 2
Pa3nea 13. JemeHTHI 22
KOMOUHATOPHKH,
CTATHUCTUKHU U TEOPUU
BEPOATHOCTEH
Tema 13.1 Coneprxkanne ydeOHOr0o MaTepuana 4
OCHOBHBIE IOHATHS IlepecTaHoBKH, pa3MeIIEHUs, COUETAHHUS. OK 01, OK 02,
KOMOUHATOPUKH KomOnHupoBaHHOE 3aHsTHE. OK 03, OK 04,
Tema 13.2 Conepxanue yue6HOro MaTepuana OK 05, OK 07
CoObITHE, BEpOSATHOCTH MK 1.3, 1K 4.6
coObITus. CroxxeHue u
YMHOXEHHUE BEPOSTHOCTEN 4

CoOBMECTHBIE U HECOBMECTHBIE COOBITHS. TeOpCMBI 0 BCPOATHOCTHU CYMMbI
COOBITHI. YClIOBHAS BCPOATHOCTD. 3aBHCUMEIC U HE3aBHCUMBIC COOBITHS. TeOpeMBI
0 BCPOATHOCTH NPOU3BCIACHUA COOBITHIA.
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KomOunupoBanHoe 3aHiTHE

Tema 13.3
[TpakTrueckas padora Ne
21 «BeposiTHOCTD B

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEePKAHME (COMEPsKAHUE
NMPUKJIAJTHOTO MOYJIfA)

OTHOCHTENbHASA YacToTa CO6BITI/IH, CBOMCTBO €€ YCTOﬁqHBOCTH. CraTtucTudueckoe

npogeccuoHaIbHbBIX orpeJiesieHue BepoATHOCTH. OLeHKa BEPOSITHOCTH COOBITHS
3a7iauax» [IpakTyeckoe 3aHsATHE 2
Tema 13.4 Coneprxkanue ydeOHOT0 MaTepurasia
JluckperHas ciaydaiiHas Bunel cinyyaiinbix BesnnuuH. OnpeneneHue TMCKPETHON CIly4aiiHON BEJINYMHBI.
BEJIMYMHA, 3aKOH €€ 3aKoH pacnpezesieHus: AMCKPETHOM ciiyyaliHOW BenuuuHbl. Ee uncioBbie
pacrpeneieHus XapaKTEPUCTUKU 4
KomOunupoBanHoe 3aHsTHE
Tewma 13.5 Copepxanne yaeOHOT0 MaTepuaa
3agaun MaTeMaTHYeCcKOn Bapuaunonnsiii psa. Ilonuron yactot u rucrorpamMma. CTaTUCTUYECKHE
CTaTUCTHUKH XapaKTepUCTUKH psijia HAOII01aeMbIX JaHHBIX 4
KomOunupoBaHHoe 3aHsTHE
Tema 13.6 IpodeccnonanbHO-OPHEHTHPOBAHHOE COIePKaAHME (COMEPsKaHUe
[IpakTuueckas pabora No | MPUKJIAIHOI0 MOXY.JISA)
22 «CocraBnenue tabmui | ITepBuynas 00pabOTKa CTATHCTHYECKUX JaHHBIX. I padryeckoe ux mpecTaBieHue.
U IMarpaMM Ha IpakTuke» | HaxokaeHue cpelHUX XapaKTepUCTHK, Ha0JII01aeMbIX JaHHbIX
[TpakTrueckoe 3aHsTHE 2
Tewma 13.7 Coneprxanue y4eOHOT0 MaTepurana
ITpaxTueckas padora Ne | Cratuctuyeckoe onpeeneHue BepossTHOCTH. OlEeHKa BEPOSITHOCTH COOBITHS
23 «DneMeHTHI TeOpUHu
BEPOATHOCTEN U 2
MaTeMaTHYeCKOM
CTaTUCTHKI
Pa3nes 14. YpaBHenus u 20
HepPaBeHCTBAa OK 01, OK 02,
Tema 14.1 Coneprxanue yueOHOro MaTepuasa OK 03, OK 04,
PaBHOCMIIBHOCTB PaBHOCUIIBHOCTB YpaBHEHM U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI OK 05, OK 06,
YPaBHEHMI U HEPABEHCTB. | PaBHOCWJIBHBIX TEPEX0JIaX B YPAaBHEHUSAX W HepaBeHCTBax. OOIINEe METO B OK 07
OOmpe MeTobl pEIeHnsT | pellleHHs YPaBHEHHIA: TIePEeX0] OT paBeHCTBA QYHKIMI K PAaBEHCTBY apryMEHTOB 4 MK 1.3, 1K 4.6

JJI1 MOHOTOHHBIX (bYHKHPIf/’I, MCTOJ PAa3JIOKECHHA Ha MHOXUTEIN, MCTO] BBCACHUSA
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HOBOH NMEepeMEHHOM, (YHKIMOHATIBHO-TpaPHUECKII METO

Komb6unupoBanHoe 3ansrue

Tema 14.2
I'padpuaeckuit meTon
pelleHusl ypaBHEHUH,

Copepxanue yueOHOro MaTepuana

OO01ue MeTo bl peleHUs] HEpPaBEHCTB: MEPEX0]l OT CPaBHEHUS 3HAUCHUN (QYHKIUI
K CPaBHEHHIO 3HAYCHUI apryMEHTOB JI1 MOHOTOHHBIX (PYHKIIUIA, METOT

HEPABECHCTB HMHTEPBAJIOB, (PyHKIMOHAIBHO-Tpadudyeckuil Metoa. I'paduueckuii MeTos pereHus
YPAaBHEHHUH U HEPABEHCTB 4
KomOunupoBanHoe 3aHsTHE

Tewma 14.3 Copepxanne yaeOHOTO MaTepuana

VYpaBuenus u HepaBeHcTBa | Omnpenenenue Moxyiisi. Packpeitue Moayiis o onpenenenuto. [Ipocreiimme

C MOJyJieM YpaBHEHHUsI U HEPABEHCTBA ¢ MoyJieM. [IprMeHeHne paBHOCHIIbHBIX [IEPEXO0JI0B B
OIIpe/IeNICHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOAYJIEM 4
KomOunupoBanHoe 3aHsTHE

Tema 14.4 Copepxanue yueOHOro MaTepuana

YpaBHeHMs U HEPABEHCTBA | 3HAKOMCTBO ¢ napamerpom. [Ipocreiinne ypaBHeHNs U HEPABEHCTBA C MApaMETPOM

C mapameTpaMu KomOunupoBaHHoe 3aHsTHE 4

Tema 14.5 IMpodeccnonanbHO-OPHEHTHPOBAHHOE COIePKAHME (COMEPsKAHUE

[IpakTuueckas pabora NPHUKJIATHOTO0 MOLYJIs)

Ne24 «CocraBnenue u Pemenue TekcToBBIX 3a71a4 MPO(HECCHOHATIBHOTO COAEPHKAHUS 2

pelieHue [IpakTuueckue 3aHATHS

npohecCuoHaNBHBIX 3aa4

C IOMOIIBIO YPaBHEHUI»

Tema 14.6 Coneprxkanne ydeOHOT0 MaTepuana

[IpakTuueckas pabora OO01ue MeTobl pellieHUs] ypaBHEHU. Y paBHEHHS U HEPaBEHCTBA C MOJIYJIEM U C

Ne25 «YpaBHenus u napameTpamu

HEPAaBEHCTBA» 2
[IpakTHueckoe 3aHsTHE

KouncyabTanuu 12

IMpomesxyTounasi arrectanus (JK3aMeH) 6

Bcero: ‘ 325
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111 YCJIOBUS PEAJIN3AIIMU PABOYEM ITPOI'PAMMBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHHYECKOMY 00ecIe4eHH 0
Peanuzanus yueOHON AUCHUIUIMHBI TpeOyeT HAMUYKs y4eOHOTro KabuHeTa MaTeMaTHKH

ObopynoBanne KkaOuHeTa: JOCKAa Y4YCHHMUYECKas; HMHTEPAKTUBHAS JOCKA; MPOEKTOP
MYJIbTUMEIUHHBINA; TIEPCOHANBHBI KOMIIBIOTEp IPENoaBaTelis; KOMIUIEKT y4eHHYecKoil mebeinu;
CTOJI TIPETIOIaBaTelIsA; CTYJI MperoaBarelis; MHGOPMALMOHHBII CTeH; y4eOHO-HATIISAHbIE TI0COOuS;
JOCKa Ji1 MCJIa, BbIXOJ B I/IH(bOpMaIII/IOHHO- TCIICKOMMYHHUKAIIUOHHYIO CCTh I/IHTepHeT;
porpaMMHOE oOOeclieueHue: ornepanuonHas cucremMa Windows; makeroM OQHUCHBIX IMPOrpam;

SMART Notebook 11.
3.2 UndopmaunonHoe odecrneyeHue

1. Maremaruka: anrebpa W Havaja MaTEMaTHYECKOrO aHaiu3a, reoMerpus. AireOpa W Hadaia
MatemaTtuueckoro ananusza. 10—11 kmaccel : 6a30BbIi U yrayOn€éHHbI ypoBHH : yueOHuk / L. A.
Amumos, 0. M. Konsarun, M. B. TkauéBa [u ap.]. — 11-e uzn., crep. — Mocksa : [IpocBemienue,
2023. — 463 c. — ISBN 978-5-09-107210-5. — Texkct : ayekTpoHHBIHN // JIaHB : 3JIEKTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/334391 (mara oOparenus:
18.08.2023). — PexxuM 0CTyMa: Il aBTOPH3. MOJIb30BATEIICH.

2. Maremaruka: anre0pa U Hayajla MaTeMaTU4YecKoro aHainusa, reomerpus. ['eomerpus: 10—11-i
KJ1acchl: 0a30BbIi U yriayOnéuubiil ypoBHH : yueOHukK / JI. C. Aranacsn, b. B. , K. C. [u op.]. — 11-e
u3n., crep. — Mocksa : [IpocBemenue, 2023. — 287 ¢. — ISBN 978-5-09-103606-0. — Texcr :
ANIEKTPOHHBIN / Jlanb : 3JIEKTPOHHO-OMOIHOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/334397 (nata o6pamienus: 25.08.2023). — Pexxum mocTymna: i aBTOpHU3.

OJIL30BaTENIEH.
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IV KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

KoHTponb © OIEHKa pe3ylbTaTOB OCBOCHUS Y4YEOHOH JUCHUIUIMHBI OCYIIECTBISIOTCS

nmpenoaaBaTeji€EM B IIPOLECCC IMPOBEACHUA IMPAKTUYCCKHUX 3aH${THI>'I, TCCTUPOBAHH,

a TaKXe

BBIITOJIHCHU AL 06y‘laIOH_[I/IMI/ICH HHIWUBUYAJIbHBIX BaHaHI/Iﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.

Koa u HauMeHOBaHMe

KOMIIeTeHI Ml

Pa3zgen/Tema

T oneHoYHBIX MepPONPUATHH

OK 01

Br16upats crioco0s! pereHus
3aj1a4 NpoQeccuoHaNbHOM
NeSITeTLHOCTH TPUMEHUTEIHHO
K Pa3JIMYHBIM KOHTEKCTaM

OK 02 Ucnonp3oBarh
COBPEMEHHBIE CPEJICTBA [TOUCKA,
aHaJM3a ¥ UHTEePIpETaIN
uHpopmanuu, u
UH(POPMALMOHHBIE TEXHOIOTHH
JUIs BBITTOJIHEHUS 3a/1a4
npoQecCuOHAILHON
JeSITeIbHOCTH

OK 03 [InanupoBathb u
peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
NPEANPUHIMATEIBCKYIO
NeSITebHOCTD B
npodeccuonanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS 1O
(uHaHCOBOM T'PaMOTHOCTH B
Pas3INYHbIX )KU3HEHHBIX
CUTYAIHSIX

OK 04 ¢ dexTuBHO
B3aMMOJICIICTBOBATH U pabOTATh
B KOJUIEKTHBE U KOMaH e

OK 05 OcymuiecTBisATh YCTHYIO U
NUCbMEHHYI0 KOMMYHUKAIUIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0cOoOeHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 06 IIposBisATh rpaxkaaHCcKo-
NaTPUOTHYECKYIO MO3UIHIO,
JIEeMOHCTPUPOBATh OCO3HAHHOE
HOBEJICHHUE Ha

OCHOBE TPaTUIIMOHHBIX
00I11eYeIOBEYECKUX [IEHHOCTEMH,

Paszgea 1. [loBTOpenue
Kypca MaTeMaTHKHU
OCHOBHOM HIKOJIBI

[IpaxTrueckas padborta Nel «IIpocTsie
CJIOXHBIE TIPOTIEHTHDY

Paznea 2 Ilpsimble n
IJIOCKOCTH B

[Mpaktuueckas padora Ne 2
«HapaHHGHI)HOCTI) IIPpAMBIX U
IJIOCKOCTEID

TpOCTpaHCTBE [Mpaktuueckas padora Ne 3 «[IpsiMbie u
IUIOCKOCTH B IIPOCTPAHCTBE
Pa3pnean 3. [TpakTrdeckas pabora Ned «KoopauHatel
KoopauHAThI 1 U BEKTOPBD»
BEKTOPHI

Pa3gen 4. OcHOBBI

[TpakTuyeckas padora Ne5
«TpuroHomerpuueckue GopmyIib»

TPUTOHOMETPHH.
TpuronoMeTpHuecKHe [TpakTuueckas padota Ne 6

«Onucanue Npou3BOJCTBEHHBIX

GyHKIun
IIPOLIECCOB € MOMOUIbIO T'pauKOB
byHKIII
[TpakTrueckas padota Ne7
«TpuroHoMeTpUyYeCKHe YPaBHEHUS»

Pa3pea 5. IMpakTrueckas padora Ne§

KoMmiekcHbIe yncia

«Komruiexcuble yncnaay

Pazgen 6. [TpakTudeckas pabora Ne9 «Ilpumenenue
Mpoussoxuas u HPOU3BOJHOM K UCCIIENOBAHUIO (DYHKITHN
nepsoodpasHast

GyHKuun

Paznea 7. ITpaktuueckas padora Ne 11 «IIpumepsr

MHOrorpaHHUKH 1
TeJ1a BpallleHus

CUMMETPHUH B IPOPECCHID)
[Ipaktnueckas padora Ne 12 «Ceuenus
TeOMETPHUYECKHX TEID»

[pakTuueckas padora Ne 13 «O0bEMBI
TE€OMETPHYECKHX TEI»

Paspea 8.
ITepBooGpa3nasn
(pynkuumn, ee
NpUMeHeHHe

[IpakTrueckas pabora Ne 14
«OrpeieseHHbIH HHTerpai B
OKpY’KaloIEM MUPE»

[IpakTrueckas pabora Nel5

IlepBooOpa3zHas GyHKIHH, €e TPUMEHEHHE

Pasznen 9. Crenenu u
KopHu. CTeneHHast
dyHkuus

[Tpaxtrueckas padora Nel6
«Crenenn u kopHU. CTereHHas (QYHKIIHSDY
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B TOM YHCJIE C YYETOM
rapMOHU3AIUN
MEXHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSITh CTaHAAPTHI
AHTUKOPPYIIIUOHHOTO
MOBE/ICHUS

OK 07 CogeiicTBoBath
COXPAHEHHUIO OKPY>KaIoIIei
Cpelbl, pecypcocOepexeHHIO,
MPUMEHSTh 3HAHUS 00
W3MEHCHUU KJIMMAaTa, TIPUHIIUIIBI
OepexKIIMBOro MPOU3BO/ICTBA,

3¢ (HeKTHBHO ACHCTBOBATH B
Ype3BBIYANHBIX CUTYyAIHIX

I1K 1.3 IIpoBoauTh yuer
JIEHEXKHBIX CPEJICTB, OhOPMIIATH
JICHE)KHBIE U KaCCOBBIE
JTIOKYMEHTBI

[1IK 4.6 AnanusupoBaTh
(bUHAHCOBO-X0341CTBEHHY IO
JeSITENIbHOCTD, OCYLIECTBIISATh
aHanu3 UHQPOpMaIHH,
MOJIy4YE€HHOU B X0J1€ IIPOBEACHUS
KOHTPOJIbHBIX MPOLIEYP,
BEISIBJICHHE U OIICHKY PHCKOB

Paznen 10. [Mpaktuveckas padora Nel7
IMokazaTelLHAs «ITokazaTenbHast QyHKITHD»
GyHkuus
Pazpen 11. [TpakTudeckas pabora Nel8 «Jlorapudmsr
Jlorapugmsi. B IIPHPOJIC M TEXHUKE»
[IpaxTraeckas pabora Ne 19
Jlorapupmmeckas «Jlorapudpmuueckue ypaBHEHHS "
pyukuus HEPaBEHCTBAY
Paznen 12. [pakTrdeckas padora Ne20
MHOKECTBA. «MHoxecTBa»
DJIeMeHThI TeOpHH
rpagos
Pasznea 13. Daementnl | [Ipaktuueckas pabora Ne 21
KOMGMHATOPUKH, «BeposiTHocTh B TIpo(heCCHOHATTBHBIX
3a7a4ax»
CTATHCTHKRH W TeopHH [IpakTuyeckas pabota Ne 22
BEPOSITHOCTEM «CocTaBieHre TaOMUIl W AMarpamMMm Ha
MPaKTHKE)
[IpakTiueckas padora Ne 23 «DmeMeHTHI
TEOPUHU BEPOSTHOCTEW U MATEMATUYECKOU
CTAaTHCTHKH)
Pa3pen 14. IMpakTrveckas pabota No24
YpaBHeHus u «Cocrasienue u peleHue
npo(eCCHOHANBHBIX 331a4 C TOMOIIBIO
HepaBeHCTBa ypaBHCHH

IIpaktudeckas pabora Ne25 «YpaBHeHHS
Y HEpaBEHCTBaY
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