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[Iporpamma ydeOHOU mucHUIUIMHBI «Matematuka» 1o creunaibHoct 21.02.19
3eMJIeYyCTPOMCTBO YKpPYIHEHHOM rpynnbl cnenraidbHoctet 21.00.00 Ilpuknagnas
reoJIorus, TOPHOE J1e710, HeTEera3oBoe AENI0 U T€0e31s COCTABIIEHAa B COOTBETCTBUU
c TpeboBanusiMu DenepanbHOro rocyIapcTBEHHOTO 00pa30BaTENIbHOIO CTaHIapTa
cpenHero obmiero o0pa3oBaHMs, YTBEPXKIACHHOTO MpPHKAa3oM MMHHCTEpCTBA
oOpazoBanus v Hayku PO ot 17 mas 2012 r. Ne 413 (c usm., ip. Ne732 ot 12 aBrycra
2022 1.) U ¢ y4eToM MNpPUMEpPHOU Mporpammsl, pekomeHaoBanuou OI'bOY JIIO
HPIIO, p. Nel4 ot 30 Hos10ps 2022 r.

Opranuzanusi-pa3padoTunk: MapKCOBCKUN CEIbCKOXO3SIICTBEHHBIM TEXHUKYM -
¢unmnan  ¢enepanbHOrO  TOCYJApPCTBEHHOTO  OIOKETHOTO  00pa3oBaTEIbHOTO
yupexaeHus Boiciero oOpa3zoBaHus "CapaTOBCKUN rOCYIapCTBEHHBIN YHUBEPCUTET
TeHETUKH, OMOTEeXHOJIO0THH 1 nHxeHepun nmenn H.W. BaBunosa"

Pa3zpaboTtunk: Cemenona JI.I'.. — K.1.H., IpemnoiaBaTesb

PaccmoTpena Ha 3acemaHuu TpeAMETHON (IIUKIOBOM) KOMHUCCHUU CIEHUATIBLHOCTH
21.02.05 «3eMenbHO-UMYIIECTBEHHbBIE OTHOIIEHUSD MPOTOKOI No 3 0T «27» OKTAOps
2023 rona.

PekomennoBana MeTtonuyeckuMm coBETOM (puiiMaia K HCIOJIb30BAHUIO B YUYEOHOM
nporecce o cnenuanbHocTr 21.02.19 3emueyctpoiictBo, poTokos Ne 3 ot «21»
HOs10ps 2023 roxa.

YT1Bepxkaena Jlupexkropom u Coetom ¢unuana npoTokos Ne 2 oT «21» Hosops 2023
roja.
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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCHUILJIAHBI

1.1. Mecto

AUCHMUIIIINHBI

B

o0pa3oBarenbHo# nporpammsl CIIO:
O61eobpazoBarenpHas TUCHUIUIMHA «MaTteMaTukay sIBIsieTCsl 00s13aTEIbHON YaCThIO
0011e00pa30BaTENILHOTO 1MKJIA 00pa30BaTEeIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC no cnenuansHocTH 21.02.19 3emiieycTpoiicTBO MPOTOKOI

1.2. lleqiu ¥ muIaHMpyeMble Pe3yJabTAThl 0CBOEHHS JUCIIUILIUHBI:

1.2.1. leab auCUMILIHHBI

Conepkanue mporpaMmbl  00II€00pa30BaTEIbHON  AUCIUTIIUHBI

CTPYKTYpe

npo¢ecCHOHAIbHOU

«MaTtemaTuka

HAIpaBJICHO Ha JOCTI)KEHHE pE3yJbTaTOB €€ M3yYeHUS B COOTBETCTBHH C
tpedoBanusiMu GI'OC COO ¢ yuerom mpodeccronanbHoi HampasiaeHHocTH OPI'OC

CIIO.

1.2.2. Heau u 3aaa4um y4eOHOU JUCHUILIMHBI - TPe0OBaHHWS K pe3yJbTaTam

OCBOCHUA JUCHUILINHBI.

Kog n [MnaHnpyeMble pe3ynbTaTtbl OCBOEHUS ANCUMNIINHDI

HauMeHoBaHne O6wwe OucumnnuHapHbie

dhopmMmpyemMbIxX

KOMMeTeHLNN

OK 01. roTOBHOCTb K Tpyay, OCO3HaHWe | BrnageTb mMeToAamu

Bbibupatb cnocobbl pelieHnst | LeHHOCTH [oKasaTenbCTBs, arnroputmamu

3agady npodeccnoHanbHo MacTepcTBa, Tpygonobue; peLueHus 3agavy;

N AeATenbHOCTH - FOTOBHOCTb K aKTUBHOW | yMeHue dopmynunposaTb

NPUMEHUTENBHO AeATenbHOCTH onpeaeneHus, aKCMOMblI "

K pasnunyHbim TEXHONMOrMYeCKoM M COLManbHOW | TeopeMmbl,

KOHTeKcTam HanpaBneHHOCT!, NPUMEHATb e npoBOAUTb
CNocobHoCTb WHULUMPOBATb, | AoKasaTernbHble pPacCyXAeHus B

nnaHUpoBaTb 1
CaMOCTOATENBbHO BbIMOMHATL  TaKyto
0eaTenbHOCTb;

- VWHTepec K pasnuyHbiM cdepam
npogeccuoHanbHomn
OeaTenbLHOCTH,
OBnapgeHune
y4ebHbIMK
nosHaBaTeNbHbIMU AEANCTBUAMMU:

a) 6a3oBble normyeckue AencTeus:

- CaMOCTOATENBHO POPMYNUPOBATL U
aKkTyanMaupoBaTtb npobnemy,
paccmartpuBaTh ee
BCECTOPOHHE;

- ycTaHaBnuBaTtb
NpU3HaK unu
OCHOBaHwus ans
Knaccudukaumm n
0600LLeHus;

- onpedensitb Uenu OesTenbHOCTMH,
3apaBaTtb

yHuBepcalbHbIMU

CYLLECTBEHHbIN

CpaBHeHus,

napameTpbl n KpuTepun nx
[AOCTMXKEHUS;
- BblSIBNATb  3aKOHOMEPHOCTU MU

npoTnBopeyuna B

paccmMmaTpmBaeMblX ABITIEHUAX;

- BHOCUTb KOPPEeKTUBbI B
neATenbHOCTb OUueHnBaTb

COOTBETCTBME pesynbTaToB Lensm,

xoge

pelleHns 3apav;

- YMeTb OnepupoBaTb NMOHATUAMMU:
cTeneHb Yncna, norapugm

yncna; yMeHve BbINOMHATb
BblUMCIIEHNE 3HAYEHUI U
npeobpa3oBaHUs BbIPAXEHUA CO
cTeneHaMun n norapndmamu,
npeobpasoBaHns ApobHo-
paLMOHarnbHbIX BbIPaXKEHU;

- YMETb ONepupoBaTb NOHATUAMU:
pauvoHarnbHble,
nppaumoHarbHble,
nokasarternbHble,
norapugpmuyeckme,
TPUrOHOMETPUYECKME YPaBHEHS
N HEpaBEHCTBA, UX CUCTEMBbI;

- YMETb ONepupoBaTb NOHATUAMU:
YHKLMS, HeNpepbIBHas

CTEeneHHble,

dYHKLMSA, Npon3BoAHas,
nepsoobpasHas, onpeaerneHHbINn
WHTerpan,; yMeTb HaxoauTb
Npou3BoAHbIE anemMeHTapHbIX
YHKLNN,

ncnonb3ys CrpaBoYHbIe
mMaTepuwansl;  uccnegosatb B
NPOCTENLLINX

cnyyasax dyHKUUK Ha
MOHOTOHHOCTb, HaxoauTb




oLeHuBaTb nocneacTeumn
OeATenbHOCTH

pa3BMBaTb KpeaTMBHOE MbILUSIEHNE
NpW PELLEHNN XXNUIHEHHBLIX Npobrnem 6)
0asoBble nccnegoBaTtenbckue
OencTBusi: - BrageTb HaBblkaMu
y4ebHO-mnccrnefoBaTernbCKon n
NPOEKTHON OeATEeNbHOCTU, HaBblKaMu
paspelleHns npobnem; BbISIBMATb
NPUYMHHO-CNEACTBEHHbIE  CBA3WM U
aKkTyanuMaupoBaTtb 3ajady, BblaBuratb
rMnoTesy ee peLleHusl, HaxoauTb
aprymeHTbl  Ons  gokasaTenbCcTBa
cBOUX YTBEPXOEHUNA, 3agaBaTtb
napameTpbl U KPpUTEPUWN pELLEHUS; -
aHanuaupoBaTb MOJlyYeHHble B XoAe
peLueHus 3aga4yn pesynbTarhl,
KPUTUYECKN oLeHnBaTb nx
OOCTOBEPHOCTb, NPOrHo3MpoBaTh
M3MEHEHWE B HOBbIX YCNOBMSX; --
yMeTb NepeHocuTb  3HaHus B
no3HaBaTeNbHYI0 U NPaKTUYECKYHo
obnactu KN3HEOEeATENbHOCTY; -
YMeTb WHTErpupoBatb 3HAHUS U3
pasHbIX NpegMeTHbIX obnacTew;

- BblABUraTb HOBblE MaeW, NpeanaraTb
OpuUrnHanbHble

noaxoAdbl U peLleHus:;

MU CrnocobHOCTb MX WUCMOMb30BaHUS B
no3HaBaTebHOWN

1 coumarnbHOM NpakTuke

pucKn

Hanbonbluve n

HanMMeHbLUNe 3HaYeHUs (PYHKLWI;
CTPOUTb rpaduKM MHOrOUSIEHOB

C WCnonb3oBaHMEM  annapara
MaTemMaTU4YecKoro aHanmaa;

NPUMEHATL  MPOM3BOAHYK  Mpu
peLLeHun 3agay Ha OBWKEHNE;
pelaTb NpaKTUKo-
OpPUEHTMPOBAaHHLIE  3adadn  Ha
HanbonbLlume n

HanMeHbLUne 3HaYyeHus, Ha
HaxoXgeHue nyTn, CKOpOCTU U
yCKOpeHMs;

- YMETb ONepupoBaThb MOHATUSMM:
paumoHanbHast hyHKUUS,

nokasarenbHas hyHKUMSA,
cTeneHHas hyHKUMSA,
norapudgmmyeckas yHKUMSA,
TpUroHomeTpuyeckme  yHKUUK,
obpaTtHble YHKLMY;

yMmeHue CTpOUTb rpadukm
N3YyYeHHbIX dyHKUUR,
ncnonb3oBaTtb

rpadukmn npwu n3ydeHum
NpoLEeccCoB U 3aBUCMMOCTEW, Mpu
peLueHnn

3ajay  u3  Opyrux  y4ebHbIX

npegMmeToB U 3agay u3 peaanon
XU3HU;

BblpaXaTb hopmynamu
3aBUCUMOCTHU mMexay
BENMYMHamu;

- ymMeTb pewaTb TEeKCTOBble
3agaun pasHbix TUNoB (B TOM
yncne Ha

MNPOUEeHTbl, AOMAM W YacTu, Ha

aBuxeHune, pa60Ty, CTOMMOCTb
TOBaApOB U ycnyr, Hanoru, 3agadvu
n3 obnactu ynpasneHnda JIMYHbIMA

M cemelHbiMn  dUHaHCaMW);
COCTaBNsATb BbIpaXXeHus,
ypaBHeHMS,

HepaBeHCTBa MU UX CUCTeMbl MO
ycnosuto 3agavu, nccnenoeatb

nonyyeHHoe peLueHne n
oueHuBaTb NpaBAonogo6HOCTb
pe3ynbTaTos;

- YMETb ONepupoBaThb MOHATUSMM:
cpeaHee apudMeTHYecKoe,

MeanaHa, Hanbonbluee "
HauMeHblUlee 3Ha4YeHusl, pasmax,
aucnepcus, cTaHgapTHoe
OTKIIOHEHME 4WCNOBOro Habopa;
yMeTb

n3BnekaTb, VMHTEPNPETMPOBAaTh
WMHpopMaLmto, MPeCTaBIEHHYIO B
Tabnuuax, Ha anarpammax,
rpadukax, oTpaxaroLLyto
cBoMNCTBa

pearnbHbIX NPOLIECCOB W SABMNEHWI;
npeacTaBnaTb MHAOPMALMIO C
NOMOLLbO Tabnuu, M auarpamm;
nccnegoBaTb CTaTUCTUYECKME
JaHHble, B TOM u4ucne cC
npUMeHeHeM rpacdunyeckmx




MEeTOo40B ”

ANEKTPOHHbIX CPEACTB;

- YMETb ONepupoBaTb NOHATUAMU:
CINyYanHbIN ONbIT U ClyYanHoe
cobbiTue, BEPOSATHOCTb
crnyyamHoro cobbITus;  ymeHue
BbIYMCNSATb

BEPOSATHOCTb C WCMOSIb30BaHMEM
rpacmyecknx MeTonos;
NPUMEHATb HOPMYIbl CRIOXKEHUS U
YMHOXEHNS1 BEPOATHOCTEMN,

KOMBUHATOpPHbIE dakThbl "
dopmynbl NpU peLLeHun 3agav;
oueHMBaTb BEPOSATHOCTH

peanbHbIX COObITUIA; 3HAaKOMCTBO
co

cryvaHbIMu BENUYMHaMU;
yMeHMWe NpuBoanTb NpUMEpbI
NposIBNEeHUsi  3akoHa  BonbLumnx
yucen B MPUPOAHbIX "
OOLLECTBEHHbIX  AIBMEHUSX; -
yMeTb OnepupoBaTh MOHATUAMU:

TOUYKa, npsamas, MroCKOCTb,
NPOCTPaHCTBO, ABYrpaHHbIA Yron,
cKkpelyuBatoLmecs npsmble,
napannenbHOCTb "
nepneHanKynsapHOCTb MNPAMbIX U
NIOCKOCTEWN, yron mexay
NPSMbIMK1, Yron Mexay npsiMoi u
MMOCKOCTbIO, yron mexay

NMOCKOCTAMW,  paccTosiHue  OT
TOYKM [0 MITOCKOCTH, pacCTOsHnE
Mexay npsiMbiMW,  paccTosiHue
MeXay  MrOCKOCTAMU;  YMeHue
ucnone3osBaTb  MpuM  peLleHun
3afa4y  uM3y4YyeHHble akTbl W”
TeopeMbl NIaHUMETPUN; yMeHune
oueHuBaTb pasmepbl O0OBLEKTOB

oKpyxatoliero Mupa; - YMeTb
onepupoBsaTb NOHATUSAMM:
MHOrorpaHHuK, ceyeHune
MHOrorpaHHuka, Ky®O,
napannenenuvneg, npusma,
nupamuga, durypa "
NOBEPXHOCTb BpaLLeHus,

uMnMHap, KoHyc, wap, cdepa,
ceyeHusi  curypbl  BpalleHus,
MMoCKOCTb, kacawluasics cdepbl,
uunuHAOpa, KoHyca, nrowajb
NOBEPXHOCTM NUpaMuabl, NPU3Mbl,
KOHyca, UuunuHgpa, nnowagb
cdepbl, o6bem Kyba,
NPsIMOYrofIbHOTO

napannenenvnega, nupamugl,
npuambl,  UMNUHOPA,  KOHYyca,
wapa; yMeHMe n3obpaxaTtb
MHOFOrpaHHUKA 1 MOBEPXHOCTM
BpALLiEHUs, X CEYEHUSsI OT PYKK, C
NMOMOLLbIO YepTEXKHbIX
WHCTPYMEHTOB U 3NEKTPOHHbIX
CpencTB; YMeHWe pacrnosHaBaTb
CAMMETPUIO B MPOCTPaHCTBE;
yMeHune pacnosHaBaTb
NnpaBwibHbIE  MHOTOTPaHHUKK; -
YMETb OMNepupoBaTb MNOHATUAMMU:




ABXeHne B NpoCTpaHCTBE,

noao6Hbie durypsl B
NpOCTPaHCTBE; ncnonb3oBaTb
OTHOLLEHNE nnowagen
NMOBEPXHOCTEN n o6bemoB
NodoGHbIX Uryp MNpy  peLleHum
3a0a4y - yMeTb  BbIMMCHATb
reomeTpuyeckne BENWYMHBI

(8nuHa, yron,

nnowaas, obbem, nnowaab
NMOBEPXHOCTHN), nucnornb3ys
n3ydeHHble

dopmynbl U METOAbI;

- YMETb OnepupoBaTb MOHATUAMMU:
NpsSIMOYrofibHasi cucrema
KOOpAMHAT, KOOpAWHATbI  TOYKM,
BEKTOP, KOOpAMHAaTbl BEKTOPA,
cKansipHoe Mpou3BedeHne, yron
MeXxay BekTopamu, cymma
BEKTOPOB, NPOM3BeAEHNE BEKTOPA
Ha YNCNOo; HAXOAUTb C MOMOLLbIO
N3y4yeHHbIX hopMyn KoopauHaTbl
cepeaviHbl oTpeska, paccTosiHue
MeXay OBYMS TOUKaMU;

- yMeTb BblOMpaTb NOAXOAALLNIA
N3y4eHHbIN MeToa AN peLleHus

3agavun, pacno3HaBaTb
mMaTtemMmaTun4yeckume (baKTbI n
mMaTtemMmaTun4yeckume

mMogenu B NPUPOOHbLIX n
OOLECTBEHHbIX  ABMEHMSAX, B
NCKYCCTBE;

yMeHve npuvBOAUTbL  MpPUMEPHI
MaTeMaTU4eCKUX OTKPbITUN
pOCCUICKON " MMPOBOW
MaTemMaTU4eCcKon HayKu.

- YMETb OnepupoBaTb NOHATUAMU:
onpepereHune, akcnoma,

Teopema, cneacTeue, CBOWCTBO,
Nnpu3Hak, JoKa3aTernbCTBO,
paBHOCUIbHBIE  POPMYIMPOBKMY;

yMeHue dopmynmpoBaTb
obpaTHoEe

7] NPOTMBOMOSIOXHOE
yTBepXaeHue, NpUBOANTb
npumepsl 1

KOHTPNpUMEpHI, McrnonbL3oBaTh
mMeToq MaTtemMaTnyeckomn
MHOYKUUWY;

npPoBOAUTL JoKasaTtenbHble

paccyxaeHusi npwm peLueHum
3ajau,

oLeHuBaTb nornyeckyro
NpPaBuNbLHOCTb PacCyXOeHUN;

- YMeTb OnepupoBaTb NOHATUAMMU:
MHOXeCTBO, NOAMHOXECTBO,
onepaumm Hag MHOXeCTBaMy;
yMeHuve Ncnonb3oBaTb
TEOPETUKO [ IMHOXECTBEHHbIN
annapart ans onucaHus pearbHbIX
npoLLeccos n

SBMEHUN Mpu pelleHun 3ajad, B
TOM YuChne 13 OpYrnx y4ebHbIX
npeameTos;

- YMEeTb OnepupoBaTb MNOHATUAMMU:




rpacd, cBA3HbIN rpady, AepeBo,
LMKnN, rpac Ha NrocKOCTU; YMeHue
3agaBaTb U onucbiBaTb rpadbl

pasnuyHbIMU cnocobamu;
ncnonb3oBaTb rpagbl npu
peLieHnn

3agau;

- ymeTb cBOOOAHO onepupoBaTb
NOHATUAMW: COYEeTaHMe,
nepectaHoBKa, YNCMO CoYeTaHui,
4YMCIO NepecTaHOBOK; BMHOM
HbloTOHa; yMeHWe nNpUMEeHATb
KOoMBUHaATOpHbIE hakTbl U
paccyxgoeHua  ans peLueHus
3agav;

-yMeTb OMepupoBaTb MOHATUSAMMU:
HaTyparnbHOe 4nCIo, uenoe
4YMCrio, OCTaToK MO  MOAYmto,
pauunoHansHoe Yncno,
nppaumoHanbHoe yucno,
MHOXECTBa HaTyparnbHbIX, LEenbIX,
paunoHarnbHbIX, OEWCTBUTENbHbIX
yncern; yMeH1e MCrnonb30BaThb
NpU3HaKku OenMmocTu,
HaMMeHbLIWI 00N OenuTenb u
HaumeHbllee obllee kpaTHoe,
anroputm EBknnaga npu pelieHmm
3a4a4; 3HaKOMCTBO C pasfnyHbIMU
NO3ULMOHHLIMU CUCTEMAaMN
CYMCIEeHus:;

- ymeTb cBoOOAHO onepupoBaTb
NOHATUAMMU: CTEMEHDb C LeNnbiM

nokasarenem, KOpeHb
HaTypanbHOW CTeNeHn, CTeneHb C
paunoHanbHbIM rnokasarernem,

CTeneHb C AeNCTBUTENbHbIM
(BelwecTBeHHbIM)  MoKasaTernem,
norapudm 4ncna, CUHYC, KOCUHYC
n

TaHreHc NPoM3BOJIbHOro YNCNa;

- yMeTb OnepupoBaTb NMOHATUAMM:
TOXOECTBO, TOXAECTBEHHOe

npeobpasoBaHue, ypaBHeHue,
HepaBeHCTBO, cucrema
ypaBHEHUN U

HepaBeHCTB, PaBHOCUNBHOCTb
ypaBHEHUN, HepaBeHCTB "
cucTem,

paunoHarnbeHble,
uppaumoHanbHble,
nokasaTenbHble, CTeMNeHHbIE,
norapugpmmyeckme,

TPUrOHOMETPUYECKME YPaBHEHMS,
HepaBeHCcTBa

M CUCTEMbI, YMEHWe pellaTb
ypaBHeHMs, HepaBeHCTBa "
CUCTEMbI C

MOMOLLBI  PasfMyHbIX MPUEMOB;
pellaTb ypaBHEHMS!, HepaBeHCTBa
M CUCTEMBI C MapamMeTpom;

NPUMEHATb ypaBHEHUA,
HepaBeHCTBa, X
CUCTEMDI ansa peweHna

MatemMaTn4eckmx 3aaad M 3agad
n3




pasnuuHbIX obnacte Hayku u
peanbHOM XN3HN

-yMeTb CBODOOHO OMNepupoBaTb
NOHATUAMM:  rpaduk  OYHKLUN,
obpaTtHas yHKLMSA, KOMMO3NLuMs
GYHKUMA, NUHENHas  PyHKUMS,
KBagpaTuyHas PYHKLMSA,
cTeneHHass QyHKUMA C  Uenbim
nokasaTenem,
TpUroHomeTpudeckme  yHKuUuK,
obpaTHble  TPUrOHOMETpUYECKNE

dyHKUUK, nokasaTtenbHas "
norapudgmmyeckas dyHKUUY;
yMeHue CTPOUTb rpacukm
dyHKUMRA, BbINOSHATL
npeobpasoBaHnst rpacumkoB

dYHKUNA; YMEHMEe MCMNonNb3oBaTb
rpadoukn OYyHKUMIN Ons n3ydeHus
NMpoOLECCOB U 3aBUCUMOCTEN Mpu
peweHun 3agady  u3  Opyrux
y4yebHbIX  npegMeToB U 13
peanbHOW  XW3HW;  BblpaxaTb
dopmynamMmn 3aBUCUMOCTU MEXOY
BENMYMHaAMM; yMeHue CcBOBOAHO

onepupoBaTb NOHATUAMM:
YeTHOCTb hyHKUMK,
neproauyYHOCTb dyHKUMK,
OrpaHU4eHHOCTb yHKUMK,
MOHOTOHHOCTb dyHKUMK,
3KCTPEMYM hyHKUMK,
Hanbonbllee W  HavMeHbluee
3Ha4eHus PYHKLMM Ha

NPOMEXYTKE; YMEHMe npoBOaUTb
uccnegoBaHme yHKUMK; YMeHue
ucnosb3oBaTtb cBOMCTBa "
rpapvkn pyHKUMA ANsa pelleHns
ypaBHEHWUn, HepaBeHCTB W 3ajad
C napameTpamu; mnsobpaxaTtb Ha
KoopAnHaTHOWM NMOCKOCTU
MHOXEeCTBa PeLLUeHUNn ypaBHEHWUHN,
HEepaBeHCTB U UX CUCTEM; - yMeTb

ceoboaHo onepupoBaTb
MOHATUAMMN:

nocnenoBaTenbHOCTb,
apudmMeTnyeckas nporpeccusi,
reomeTpuyeckas nporpeccusi,
BeckoHe4HOo ybbiBatoLas
reomeTpuyeckas nporpeccus;
yMeHue 3agaBatb

nocnegoBaTtesnibHOCTM, B TOM
yucne C NOMOLLBLIO PEKYPPEHTHBIX
dopmyn; - ymeTb onepupoBaTb
NOHATUAMM: HenpepbIBHOCTb
dyHKUMKW, acuMNTOThLl  rpaduka
dyHKUMK, nepBas U BTOpas

npov3ssogHas yHKUMNK,
reoMeTpnyeckun un U3nNYecKni
CMbICN NPOu3BO4HOM,

nepsoobpasHasi, onpenereHHbIn
WHTEerpan; ymeHme HaxoauTb
acuMnTOThbl rpaduka dyHKUUNY;
YMEHMWE BbIYMCNATL NPOM3BOAHbIE
CYMMbI, NPOW3BELEHUsI, YACTHOro
N KOMMO3MLMK COYHKLUNRA,
HaxoauTb ypaBHEHUE




KacaTtenbHOM K rpaduky yHKUNK;

ymeHune Nncnonb3oBaThb
npon3BogHYyl0 AnNd uccnegoBaHUs
pyHKUMA,

ONS  HaxXOXOEHWs  HawmnydLlero
peLleHns B NpuKnagHblX, B TOM
yncne coumanbHO-3KOHOMUYECKMX
1 bmanyecknx 3agadax, ans
onpegerneHns CKOpOCTM "
YCKOPEHMS; HaXo4UTb NMoLwaam u
obbembl uryp € NOMOLLBIO
WHTerpana; NpuBoANTb NPUMEpHI
MaTeMaTn4ecKoro
MOOEeNMpPOBaHMs C MOMOLLbIO
anddepeHumanbHbiX YypaBHEHWUN;
- YMETb ONepupoBaTb NOHATUAMU:
KOMMJIEKCHOE 4K1Ccho,
CONPSPKEHHbIE KOMMMEKCHbIEe
yncna, MoAyrnb U apryMeHT
KOMMMNEKCHOro  yucna, opma
3anmMcu KOMMMEKCHbIX Yncen
(reomeTpuyeckas,
TPUroHomeTpuyeckas n
anrebpaunyeckas); ymeTb
npovn3BoauTb  apudMeTmyeckne
OEeVCTBUSI C KOMMIEKCHBIMU
yucnamy; NpYBOAWUTL  MPUMEPHI
NCMNOMb30BaHNs KOMMITEKCHbIX
yncen;

- ymeTb cBOOOOHO onepupoBaTb
NOHATUAMU: cpeaHee
apudmMeTnyeckoe, MeavaHa,
Hanbonbllee M  HaMMeHblUlee
3Ha4eHus,

pasmax, gucnepcus, ctaHgapTHoe
OTKIIOHEHMWE AMs1 ONUCaHUs
YACMNOBLIX  AaHHbIX; yMeHune
nuccnegoBatb cTatucTuyeckme
OaHHble,

B TOM u4uCNE€ C MPUMEHEHMEM
rpadunyecknx MeTonoB U

3NEKTPOHHbIX CcpencTB;
rpadunyecku uccnegosartb
COBMECTHbIE

HabnogeHus c MOMOLLIbHO
auarpamm pacceunBaHus "
NUHENHON

perpeccuu;

- YMeTb HaxoguTb BEPOATHOCTU
COoObITUI C UCNONTb30BaHNEM

rpacpmyeckmx MeTOAOB;
NPUMEHATb AN pelleHns 3agad
dopmynbl

CrOXeHns " YMHOXEHWS
BEpPOATHOCTEN, POpMyny MOSTHON

BEPOATHOCTH, dopmyny
BepHynnu, KOMOUWHATOpPHbIE

dakTel U opMyrbl; OueHWBaTb
BEPOSATHOCTU pearibHbIX COObITUN;

yMeHwue
onepupoBaTb NOHATUAMU:
cnyyaiHas BENMYNHa,
pacnpefeneHve

BepOﬂTHOCTel7|, mMaTemMaTmnyeckoe
oXungaHue, gucnepcuma n
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cTaHgapTHoe OTKINOHEHWE
Cny4yariHON BENUYMHBI, (PyHKLIMM
pacnpegeneHMs ”“  MIOTHOCTU
paBHOMEPHOTO, NOKa3aTENbHOro U
HOpPMarbHOro pacnpegenexHun;
yMeHMVe 1CMNOonb30oBaTb CBOMNCTBA
M3yYeHHbIX pacnpegeneHni ans
pelleHns 3a4ad; 3HaKOMCTBO C
MOHATUAMM:  3aKOH  BonbLUnX
yncern, MeTobl BblOOPOUHbIX
nccneaoBaHuim; ymMeHuve
NPUBOAUTL NPUMEPbLI NPOSBNEHNS
3aKoHa

fonbwmnx 4ymcen B MNPUPOAOHBIX W
O6LLIECTBEHHbIX ABMEHUSAX;

- ymeTb cBOOOOHO oOnepupoBaTb
MOHATUAMU: TOYKA, NpsiMas,
MMOCKOCTb, NpPOCTPaHCTBO,
OTPE30K, NMyd, NAOCKUIA yron,
OBYrpaHHbIA  yromn, TpexrpaHHbIN
yron, nepecekawLimecs,
napannenbHble n
cKpelumBatoLmecs npsmbie,
napannenbHOCTb U
NepneHavKynspHOCTb NPSAMbIX U
NIOCKOCTEWN, Yron Mmexagy
NPAMbIMK, Yronl Mexagy MpsmMon K
NMOCKOCTbIO, Yron mexay
NNOCKOCTAMU; yMeHune
ucnonb3oBatb  MpUM  PELUEHUM
3agaq

n3ydyeHHble aKTbl U Teopembl
nnaHUMeTpun; ymeHne oLueHMBaTb

pasmepbl obbekToB B
OoKpyXawlwem  mMupe;  yMmeHue
onepupoBaTb
NOHATUAMM: MHOFOrpaHHuK,
ceyeHue MHOrOrpaHHuKa,
npaBwbHbIN
MHOrOrpaHHuK, npuama,
nupamuga, durypa n
NMOBEPXHOCTb

BpalleHunsa, uunuHap, KoHyc, wwap,
chepa, pa3BepTka NOBEPXHOCTH,
ceyeHna KoHyca MW UMnuHApa,

napannernbHble ocu unu
OCHOBaHMUIO,

ceyeHve wapa, MrMOCKOCTb,
Kacatolaacsa cdepsbl, UMNUHApa,
KOHYCa;

yMeHue CTPOUTb ceyeHune
MHOrorpaHHuka, nsobpaxarb
MHOTOrpaHHUKK, durypbl "

MOBEPXHOCTM  BpalleHus,  Ux
ceyeHus, B

TOM yncne c MOMOLLbIO
ANEKTPOHHbIX CPeacTB; YMeHue
NPUMEHSATb

CBOWCTBA reoMeTpuyecknx uryp,
CaMOCTOSATENbHO
dopmynupoBaTe  onpegeneHus
n3yyaembix uryp, BblaBuratb
rmnotessl O  CBOWCTBax MU
npusHakax reomMeTpUYecKnx

uryp,
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0oboCHOBbIBaTbL MMM onpoBepraTb
UX; yMeHne NpoBOANTb
Knaccudmkauuio douryp no

pasnuyHbIM npusHakam,
BbIMNOHATH
HeobxoaVMble  AOMOSNHUTENbHbIE
NOCTPOEHWS;

- ymeTb cBob6OOHO onepupoBaTb
NOHATUAMU: Nrowadb urypbl,
obbem urypbl, BenuumMHa yrna,
paccTosiHMe OT TOYKM A0
MNOCKOCTHU, pPacCTosiHUE Mexay
NpSMbIMW, PacCTosHUE MexXay
NnocKocTAMK, nnowaab cdepsl,

nnowanb NOBEPXHOCTU
nmpamMmmabil,
NpuU3Mmbl, KOHYCa, umnnuHgpa,

06bem Kyba, NpsiMOYronbHOro
napannenenunega, nupamuasbl,
npuambl,  UWNMHAPA,  KOHYca,
wapa;

YMEHWE HaxoauTb  OTHOLLUEHWE
06beMoB NoA06HbIX duryp;

- ymeTb cBOGOAHO onepupoBaTb
MOHATUAMM: OBWKEHNE,

napannenbHbli nepeHoc,
CMMMETPUSI Ha NIIOCKOCTU U B
NPOCTPaHCTBE, MoBOPOT,
npeobpasoBaHne nogobwus,
noaobHble

durypbl; ymeHue pacnosHaBaTb
paBHble 1 NoaobHbIe hurypesl, B
TOM 4ucrie B Npupoae, NCKyccTBe,
apXUTEKTYpE; YMEHMNE
ucnonb3oBaTb  reoMeTpudeckme
OTHOLLIEHMS, HaXoaUTb
reomeTpuyeckue BEMNNYUHBbI
(anvHa, yron, nnowagb, oObeM)
npu

peweHun 3ajad4 M3 Opyrux
y4ebHbIX  nNpeamMeToB M U3
peanbHON

XN3HU;

- ymeTb cBOOOAHO oOnepupoBaTb
MOHATUAMMU: NPSIMOYTrOfbHas
cuctema  KoopauHaTt,  BEKTOp,
KOOPAMHATbI TOYKWU, KOOPAMHATbI
BEKTOpA, cymma BEKTOPOB,
npovseefeHne BeEKTopa Ha Yncro,
pasnoxeHWe BekTopa no 6aswucy,
ckansipHoe npou3sefeHue,
BEKTOPHOE MpousBefeHne, yron
MeXay BEKTopaMu; yMeHune
ncrnons3oBaTh BEKTOPHbIN "
KOOPAMNHATHbIN MeTop, ans
peLueHus

reomeTpuyeckux 3agady u 3agad
OpYrux y4ebHbIX NpeameToB;

onepupoBaTb NOHATUAMMU:
MaTtpuua 2x2 " 3x3,
onpegenuTenb

mMmaTtpuubl, FGOMeTpW—IeCKI/IVI CMbICh
onpenennTend,

- YMEeTb MoennpoBaTtb pealibHble
CuUTyauumn Ha A3blke MaTeMaTUuKu;
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COCTaBnNsATbL BblpaXeHus,
YpaBHEHUs, HepaBeHCTBa W WX
CUCTEMBI MO

YyCINOBMIO 3afayun, wuccrnegoBaTb
NMOCTPOEHHbIE MOAENM C
ncnonb3oBaHneM annapara
anrebpbl, UHTEPNPETUPOBATb
MOMyYeHHbIN pes3ynbTaT; CTPOUTb
MaTemMaTu4eckue Moaenm ¢
NOMOLLbH0 reoMeTpnYeCcKmx
MOHATUI U BENUYMH, peLlaTb
CBSI3aHHbIE C HUMW NpakTU4eckue
3aauu; cocTaBnATb
BEPOATHOCTHYIO mogenb "
WHTEPNPeTUPOBaTb MNOSYYEHHbIV
pesynbTaT; pewaTb npuKnagHble
3agayun cpeacTeamm
MaTeMaTM4eckoro aHanuaa, B TOM
yncne
CcoLManbHOJ3KOHOMUYECKOTO 1
PU3NYECKoro xapakrepa;

- yMeHue BblIbupatb NOAXOLALLNIA
MeTOA Ans peLleHns 3agaudu;
NoHUMaHWne 3Ha4YMMOCTH
MaTeMaTuku B n3yyeHun
NPVPOAHBIX 1

OOLLECTBEHHbIX  MPOLECCOB U
SIBNEHWN; yMEHVEe pacno3HaBaTb
NposiBNEHNE 3aKOHOB MaTeMaTUKK
B MCKYCCTBE, YMEHME NPMBOANUTb
npvumepsbl MaTeMaTn4ecknx
OTKPbITUI POCCUNCKON N MUPOBOM
MaTeMaTU4eCKon Hayku

OK 02.
VMcnonb3oBaTtb
COBpPEMEHHbIE
cpeacTBa noucka,
aHanusa u
WHTepnpeTauuu
MHdopMaLnn, n
WH(OpMaLMOHHbIE
TexHonorum ans
BbINONIHEHWS 3a4au
npodeccun

B obnactm UEHHOCTM  HaydyHOro
No3HaHus:

-chOpMNPOBAHHOCTb MUPOBO33pPEHUS,
COOTBETCTBYIOLLLErO  COBPEMEHHOMY
YPOBHIO pa3BuTUSA

HaykMm ” OOLLEeCTBEHHOW NpaKTuKu,
OCHOBaHHOro Ha

avarnore KynbTyp, cnocobCcTByOLLErO
OCO3HaHUo

CBOEro Mecta B MNOJSIUKYNbTYPHOM
Mupe;

- COBEpLUEHCTBOBaHNE S3bIKOBOW U
yuTaTenbCcKkomn

KynbTypbl Kak
B3auMOJENCTBUA MexXay
noabMu 1 NO3HaHUA MUPa;
- OCO3HaHWe LEHHOCTU HayyHoW
OedaTenbHoCTH,

rOTOBHOCTb OCYLLECTBIATL MPOEKTHYIO
W nccnefoBaTenbCckylo AeATenbHOCTb
MHOVBUAOYAIbHO 1

cpeacTea

yMeTb onepupoBaTb MOHATUAMMU:
paunoHansHasa yHKLmMS,

rnokasaTesibHasa dyHKUNA,
cTeneHHasa dyHKUUSA,
norapudgmmyeckas

YHKLMS,  TPUrOHOMETpUYECKMe
dYHKLMKN, oOpaTHble hyHKUUY;

yMeHune CTPOUTL rpadounkm
N3y4YeHHbIX dyHKUUR,
nucnonb3osaTb

rpadvku npu n3yyeHumu
NnpoLLeccoB M 3aBUCMMOCTEN, Mpu
peLueHun

3ajad  u3  Opyrmx  y4yebHbIX
npeamMeToB U 3agad u3 peanbHou
XKU3HW;

BblpaxaTb dopmynamu
3aBUCUMMOCTY mexay
BeNMYMHaMU;

- YMeTb OnepupoBaTb NOHATUAMM:
TOXOECTBO, TOXAECTBEHHOEe

B rpynne. npeobpa3soBaHue, ypaBHeHue,
OBna,qume yHuBepcalbHbIMU | HEPAaBEHCTBO, cuncrtema
y4ebHbIMK ypaBHEHUN n

Nno3HaBaTesibHbIMU ,EI.eIZCTBI/IﬂMI/IZ HEpPaBEeHCTB, PaBHOCUITBHOCTb
B) paboTa ¢ nHdopmaumen: ypaBHEHUN, HepaBeHCTB "
- BnafjeTb HaBblkaMW MOMYyYeHWs1 | CUCTEM,

uHcpopmMaLmm 13 paunoHarnbHble,

WCTOYHMKOB pasHbIX TUNOB, | MPpaUMOHarbHbIe,
CaMOoCTOATENbHO nokasaTernbHble, CTENEHHbIE,
OCYLLECTBMATb MoucK, aHanus, | norapumMmyeckme,
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cuctemaTusaumio u
WHTepnpeTauuio
pasnuyHbIX BUAOB U
dopm npencraBneHns;
- co3gaBaTb TEKCThI
dopmaTax ¢ y4yeTom
Ha3Ha4yeHust nHopMaLMn u Leneson
ayouTopuum,

BblBupas OnNTUMarnbHYO
npeacTaBneHns u
BM3yanusauuu;

- oLeHuBaTb
NernTMMHOCTb
MHdopMaLUK, ee
npaBoOBbIM U
MOparnbHO-3TUYECKNM HOpMaM;

- ucnonb3oBaTb cpencTea
VWHEOPMALIMOHHBIX 1
KOMMYHWKALMOHHBIX  TEXHONOMMA B

WHopmMaLnm

B pPa3syinyHbIX

opmy

[10CTOBEPHOCTb,

cooTBeTCTBUNE

peLleHnm
KOrHUTUBHBIX, KOMMYHUKaTUBHBIX 1
OpraHM3auMOHHbIX 3apav c
cobntogeHnem

TpeboBaHUA  3PrOHOMUKU,  TEXHUKK
©e3onacHocTu,

TUrMeHbI, pecypcocbepexeHus,
npaBoBbIX U

3TUYECKUX HopM, HOpM
MHOPMaLIMOHHON

©e3onacHoCTU;

- BMageTb HaBblkaMu pacrio3HaBaHus
W 3aWwuThbl

WHopmaunu, NHOPMALIMOHHOMN
6e30nacHOCTN NMUYHOCTK

TPUroOHOMETpUYECKNEe YpaBHEHUs,
HepaBeHCTBa CUCTEMbl; YMeTb
pelwaTtb ypaBHeHWsl, HepaBeHCTBa
N CUCTEeMbI C

MOMOLLbIO  Pa3fNYHbLIX MPUEMOB;
pelaTtb ypaBHeHWsl, HepaBeHCTBa
n

cucTeMbl c napameTpoM;
NPUMEHATb ypaBHeHus,
HepaBeHCTBa, X

cucTeMmbl ans pelueHus

mateMaTMyeckux 3agad u 3agad
n3

pasnuuyHblX obnacTen Hayku W
pearnbHOW N3HW;

- ymeTb cBo6OAHO oOMepupoBaTb
NOHATUSIMU: ABVIKEHNE,
napansenbHblii nepeHoc,
CMMMETPUS Ha MTOCKOCTU 1 B

npocTpaHcTBe, NMoBOpPOT,
npeobpasoBaHue nogobus,
nogobHbie

durypbl; yMeTb pacnos3HaBaTb

paBHble M nodobHble durypbl, B
TOM

yucne B npupode, WCKyccTBe,
apXUTEKTYpE; yMeTb
MCcnonb3oBaTb

reomMmeTpuyeckmne OTHOLLEHMS],
HaxoauTb reomeTpuyeckne
BEJINYMHbI

(anuHa, yron, nnowagp, ob6bEM)
npwv peLleHnn 3agad us apyrmx
y4yebHbIX  npeamMeToB M U3
peanbHOM XN3HN

OK 03 lNnaHnpoBaTh K
peanu3oBbiBaTb COGCTBEHHOE
npodeccuoHanbsHoe U
NIMYHOCTHOE pa3BuTUE,
npeanpuHMMaTENbCKYHO
[eATENbHOCTb B
npodeccuoHansHon cdepe,
ncnonb3oBaTh 3HaHUs No
1MHaAHCOBOW rPaMOTHOCTU B
pasnnyHbIX XN3HEHHbIX
cuUTyauusix

B o6nactu [OyXxoBHO-HPaBCTBEHHOIO
BOCMUTAHMS:

-- chopMMPOBAHHOCTb HPABCTBEHHOIO
CO3HaHus,

3TUYECKOro NOBEAEHNS;

- CMOCOGHOCTb OLEeHMBaTb CUTyaLuUto
1 NPYHUMAaTL

OCO3HaHHbIE PeLUEHMS], OPUEHTUPYSACH
Ha MoparnbHO[JHpPaBCTBEHHbIE HOPMbI
N LLEHHOCTY;

- OCO3HaHWe IMYHOro
nocTpoeHune
ycTon4ymBoro oyayLiero;
- OTBETCTBEHHOE OTHOLLEHME K CBOUM
pPOAMTENAM U

BKNnaga B

(vnn)  gpyrMmM - uneHam  CeMbM,
CO3[aHNI0 CeMbU Ha
OCHOBE  OCO3HaHHOro NpUHATUSA

LleHHOCTel ceMenHomn

XW3HW B COOTBETCTBUM C TPaguULUsSMU
HapooB
Poccuu;
OBnageHue
perynsaTuBHbIMU
OEeNCTBUAMMN:

a) camoopraHmnsaums:
- CaMOCTOATENbHO
no3HaBaTenbHY
OEeATeNbHOCTb, BbISIBMATbL NpoGneMbl,
CTaBUTb U

YHUBEpPCarnbHbIMM

OCyLUEeCTBINATb

yMeTb OnepupoBaTh MOHATUAMU:
pauuoHarnbHble,
nppaumoHarbHble,
nokasaTternbHble,
norapudmuyeckue,
TPUrOHOMETPUYECKME YPaBHEHUS
N HEpaBEHCTBA, UX CUCTEMBbI;

- YMeTb onepupoBaTb NMOHATUSIMU:
MHOFOrpaHHUK, ceveHmne

CTerneHHble,

MHOrorpaHHuka, Ky0,
napannenenvneg, npusma,
nupamunaa, durypa

" NOBEPXHOCTb BpaLLeHus,
uMnMHap, KoHyc, wap, cdepa,
ceyeHus

urypbl  BpalleHusi, MNSI0CKOCTb,

Kacatowascs cdepbl, LUNNMHAPA,
KOHyca, nnowagb MOBEPXHOCTU
nMpamuabl, NpU3mbl, KOHyCa,
uMnuHgpa, nnowaas  cdepbl,
o6beM Kyba, MPAMOYrofnbHOro

napannenenunega, nupamuasbl,
npuU3Mmbl, umMnuHapa, KOHYcCa,
wapa;

ymMeHune n3obpaxarb

MHOTOrpaHHUKM U MOBEPXHOCTU
BpaLLeHus, Ux

CEeYEHUs1 OT pPYKU, C MOMOLLbIO
YepTEXHbIX UHCTPYMEHTOB U

ANIEKTPOHHbLIX  CpeacCTB; YMETb
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dopmynunpoBaTb cobCTBEHHbIE
3afjauun B

obpasoBaTenbHON OeATenbHOCTU U
XKM3HEHHbIX CUTyaLMsAX

CaMOCTOATENIbHO COCTaBJIATb  MJ1aH

peLueHus
npobnembl C Yy4eTOM MMEKLLMXCH
pecypcos,

COOCTBEHHbIX BO3MOXHOCTEN "
npeanoyYTeHUNn;

- AaBaTb OLIEHKY HOBbIM CUTyaUusiMm;
cnocobcTBoBaTh  (POPMUPOBAHUIO U
NPOSIBMEHUIO

LWMPOKON  3pyauvuMmM B
obracTax 3HaHuw,
NMOCTOSIHHO noBbIWaThb cBOW
obpasoBaTtenbHbIi U KYNbTYPHbIN
YpOBEHb

CaMOKOHTPOb:

nucnonb3oBaTb nNpuembl  pednekcunm
NSt OLEHKM

cuTyaummn, BbiIbopa BEPHOro peLueHus;

Pa3HbIX

- yMeTb OueHuBaTb PUCKM U
CBOEBPEMEHHO

npUHUMaTb peLleHus no nx
CHUKEHWUIO;

B) 3MOLMOHarbHbIN VMHTENJEKT,
npegnonararoLmin
ChOpPMMPOBAHHOCTb:

BHYTPEHHEN MOTMBaLMH,
BKNtOYatoLen cTtpemrieHme K
OOCTMKEHUIO uenm " ycnexy,
ONTUMU3M,

MHULUMNATUBHOCTD, yMeHue
JencTBoBaThb, UCXoasA U3

CBOUX BO3MOXXHOCTEW;

- amnaTtuu, BKIIOYaAOLLEN

CNocoBbHOCTb NOHMMAaTb
SMOUMOHarnNbHOe COCTOsIHWE APYruX,
y4YnUTbIBaTbL €70

Mpu OCYLLECTBMNEHUM KOMMYHUKaLIUK,
CNOCOBHOCTb K

COYYBCTBUIO U COMEPEXUBAHUIO;

- coLpmanbHbIX HaBbIKOB, BKIHOYaIOLLNX
CnocobHOCTb

BbiCTPanBaTh OTHOLUEHUS C APYrumu
noabMu,

3a60TUTbCS, MPOSIBNATL WHTEpPEC MU
paspellaTb KOHPINKTbI

pacno3HaBaTb CUMMETPUIO B

NPOCTPaHCTBE; yMeTb
pacrnosHaBaTb npaBuIbHble
MHOTOrpaHHUKuY;

- YMeTb onepupoBaTb NMOHATUSMMU:
npsiMoyrofibHas cuctema
KOOpAMHAT, KOOpAMHaTbl TOYKW,
BEKTOp, KOOpAMHaTbI BEKTOpPA,
ckansipHoe npowusBedeHue, Yron
MeXay BeKTopamu, cymma
BEKTOPOB, NpOuU3BeAeHNe BEKTOpa
Ha YMCIO; HAaXOAUTb C NMOMOLLbIO
M3yYeHHbIX (QOPMYN KoopAMHaTbI
CepeauHbl OTpe3ka, pPacCTosiHbe
Mexay ABYMS TOUKamu

OK 04. 3 dekTnBHO
B3aMMOENCTBOBATL
paboTtaTthb B
KONMMeKTUBe N kKomaHae

roTOBHOCTb K camopasBuUTuto,
CaMOCTOATENbHOCTU U
camoornpeaeneHuto;

-OBfajjeHMe  HaBblkamu  y4ebHo-
nccnegoBaTenbCKon,

NPOEKTHOWN " coumanbHomn
OEeATENbHOCTY;

OsnageHue yHMBEpPCanbHbIMM
KOMMYHUKaTUBHBLIMM

OEeNCTBUAMMN:

6) coBMeCTHasi AeATENbHOCTb:

- noHnmaTb n ncnonb3oBaTb
npemmyLlecTea

KOMaHOHoM 7] UHOuBMAYarnsHOM
paboThbl; npUHUMaTb uenu

COBMECTHOW AeATENbHOCTH,

- YMeTb OnepupoBaTb NOHATUSMM:
Cny4ariHbIN ONbIT U Criy4anHoe

cobbiTne, BEPOATHOCTb
crnyyamHoro  cobblTns;  ymMeTb
BbIYUCNATL

BEPOATHOCTb C MCMOMb30BaHMEM
rpaduyecknx METO[OB;
NPUMEHSATb

dopMyrbl CNoOXeHusi "
YMHOXEHNSA BEpOSATHOCTEN,
KOMOUHATOpPHbIE

dakTbl 1 PopMynbl NpU peLLeHnn
3ajjay; oLeHnBaTb BEPOATHOCTU
peanbHbIX COObITUI; 3HAKOMCTBO
CO CrnyYavHbIMU BENUYMHAMU;
yMEHVE  NpVBOAUTb  MpPUMEPHI
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OopraHuM3oBbIBaTb U KOOPAWHMPOBATL
JencTBusi No ee

OOCTWXKEHNIO: COCTaBMATb nnaH
JEencTBun,
pacnpegenatb  ponvM  C  y4eToM

MHEHMWIN Y4aCTHUKOB

obcyxaaTb pesynbTaTbl COBMECTHON
paboTbl;

- KOOpAMHMpOBaTb MU
paboTy B ycrnoBumsx
peanbHoro, BMPTyanbHOro n
KOMOBUHMPOBAHHOIO
B3aMMOOENCTBUS;

- OCYLLECTBMATb
cTpaTermyeckoe
noBefeHVe B PasnuYHbIX CUTyauusX,
nposiBNsiTb

TBOPYECTBO W BOOOpaxeHue, ObiTb
WHWLMATUBHBIM.
OBnageHue
perynsTuBHbIMK
OEeNCTBUAMMN:

r) NpyHATHME cebsa 1 Apyrux nogen:

- MPUHMMATb MOTMBbI M aprymeHTbl
ApYrvx nogen npu

aHanmse pes3ynbTaToB AeATENbHOCTY;
- npu3HaBaTb CBOE MNpaBO W NpPaBo
OpYrux nogen Ha

OLUMOKY;

- pasBuBaTb CMNOCOOHOCTb MOHMMATb
MUp C NO3NLMK

OpYroro yenoseka

BbIMOJTHATb

no3nTnBHOE

YHUBEpPCarbHbIMM

NPosiIBNEHnss 3akoHa  BomnbLnx
yucen B
NpUPOAHbIX U OBLLECTBEHHbIX
ABMNEHUSAX;

- ymeTb cBOOOOHO oOnepupoBaTb
MOHATUAMMU: CTEMEHDb C LENbIM
nokasartenem, KOpeHb
HaTyparnbHOW CTENEeHN, CTeNEHb C
paunoHanbHbIM nokasaTenem,
CTeneHb C AENCTBUTENBHbIM
(BeLWecTBEHHbIM)  MOKasaTernem,
norapudm 4Ymncna, CUHYC, KOCUHYC
"

TaHreHc NPOM3BOMbLHOIO Y1Cha;

- ymeTb cBOOOOHO oOnepupoBaTb
NOHATUAMK: rpadonK YHKL MK,
obpaTtHas yHKLMSA, KOMMO3nULms
dYHKUMIA, NIMHEeHas yHKUNS,
KBagpaTuyHas PYHKLMSA,
cTeneHHast PyHKUUA C Lenbim
nokasartenem,

TpUroHomeTpuyeckme  yHKUUK,
obpaTHble

TpUroHomeTpuyeckme  yHKUUK,
nokasaTenbHas u
norapudgmmyeckas dyHKUMNY;
YMETb CTPOUTb rpadmkn yHKUNNA,
BbINOMHATb npeobpasoBaHus

rpacdonkoB pyHKUWI;

- YMeTb WCMonb30BaTb rpadunkm
dyHKUMI ans N3yyeHus
npoLeccos

W 3aBUCMMOCTEN MpU peLleHum
3agay us apyrmx y4ebHbix
NpeaMeToB U U3 peanbHOW KU3HW;
BblpaxkaTb oopmynamu

3aBMCMMOCTH Mexay
BENMYNHaAMU;

- cB0obOHO onepupoBaTb
MOHATUAMMUN: YETHOCTb (PYHKLIMK,
nepuoanyHoOCTb dyHKUUK,
OrpaHNYeHHOCTb PYHKLUUN,
MOHOTOHHOCTb yHKUMNK,
3KCTPEMYM oyHKLUMNK,

HanbornbLlee K

HavMeHbLlee 3Ha4YeHNs YHKLMK
Ha NPOMEXYTKe; yMeTb NPOBOANTb
nccnegoBaHne QyHKUNY;

- YMeTb MUCMOoMb30BaTb CBONCTBA U
rpacpukn pyHKUMIA ANg peLleHns
ypaBHEHWn, HepaBeHCTB U 3ajad
C napameTpamu; n3obpaxaTb Ha
KoopAnHaTHOM NOCKOCTU
MHOXEeCTBa peLLeHnn ypaBHEHUN,
HEepaBEeHCTB U UX CUCTEM

OK 05 OcywiectBnATb yCTHyt0 | B obnactu 3CTETMYECKOro | yMETb OnepupoBaTb MNOHATUAMU: -
" BOCMNUTAHUS: cpegHee apudmMeTnyeckoe,
NMACbMEHHYIO KOMMYHUKALMIO | - 3CTETMYECKOE OTHOLUEHME K MUpY, | MeaunaHa, HaubonbLuee "
Ha rocyaapCTBEHHOM fA3blke BKIMOYasi 3CTETUKY ObiTa, Hay4YHOro U | HaMMeHbLLee 3HavYeHusl, pasmax,
Poccuiickon depnepaunm c TEXHUYECKOro TBOPYECTBA, CnopTa, avcnepcemsi, cTaHgapTHoe
y4eTom ocobeHHocTe TpyAa v 06LLECTBEHHbIX OTHOLLEHWUIA; | OTKIMIOHEHWE 4MCIIOBOrO Habopa;

- cnocobHocTb BOCMPUHUMATL | YMeHMe

pasnu4Hble BUAbI n3Bnekarb, WHTEepnpeTUpoBaTb
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UCKycCTBa, TpaauumMm N TBOPYECTBO
CBOEro W Apyrux Hapodos, oLlyuiaTb
3MOLMOHaNbHOEe BO3aeNCTBME

UCKyCcCTBa yGeXaeHHOCTb B
3HAYMMOCTYW ON1st INYHOCTU U
obuecTsa OTEYECTBEHHOIO n

MUPOBOIO MCKYCCTBA,
3THUYECKUX KYNbTYPHBIX Tpaguuum u
HapoOAHOro

TBOpPYECTBA;

- TOTOBHOCTb K CaMOBbIPaXEHUIO B
pasHbIx BMaax

WCKYyCCTBa, CTPEMSIeHMEe MpOsIBNATb
KayecTBa

TBOPYECKOW JIMYHOCTY;

OBnapgeHuve YHUBEpPCanbHbIMU
KOMMYHUKaTUBHBIMU

JENCTBUAMMU:

a) obLueHme:

- OCYLUECTBMATb KOMMYHMKaLMM BO
BCcex chepax

YKU3HW,

- pacno3HaBsaTb  HeBepbarbHble
cpeacTsa o6LeHus,

NMOHNUMAaTb 3Ha4yeHune coumnarnbHbIX
3HaKoB,

pacnosHaBaTb npeanochbInku

KOH(SIMKTHBIX CUTYyauui

N cMsArYaTh KOHINKTLI;

- pasBepHYTO W JIOIMYHO uM3naratb
CBOIO TOYKY 3peHMs

nHpopMaLMio, NPeACTaBIEHHYIO B

Tabnuuax, Ha Aunarpammax,
rpadgukax, oTpaxarLLyto
CBOWCTBA

pearnbHbIX NMPOLECCOB U ABMEHWI;
npeacTaBnaTb  UHdoOpMaUMIO ¢
MOMOLLbIO Tabnuu W auarpamm;
nccnenoBaTh cTaTUCTUYECKME

OaHHble, B TOM 4ucne c
npUMeHeHnem rpadmyeckmnx
MEeTOo0B "

3IEKTPOHHbLIX CPEACTB;
- YMEeTb OnepupoBaTb MOHATUAMMU:
TOYKa, Npsimas, MioCKOCTb,
NPOCTPaHCTBO, ABYrPaHHbIN yrom,
CKpelumBatoLmecs npsimble,
napannenbHOCTb 7]
NneprneHanKynsipHOCTb MPSIMbIX U
MIOCKOCTEeNn,

yron Mexgy npsmbIMW,  yron
Mexgy npsMod W MMOCKOCTbIO,
yron

MeXay NIOCKOCTAMMW, paccTosiHue
OT TOYKW OO MNIOCKOCTH,
paccTtosiHMe Mexgy NpsiMbiMMU,
paccTositHUE MeXAy MITOCKOCTSIMM;
- ymMeTb ucnonb3oBaTb  Npu
peweHun  3agad N3y4YeHHble
dakTbl U

TeopeMbl NMAHUMETPUN; YMEHUe
oueHMBaTb pa3mMepbl 0OBbEKTOB

c ncrnonb3oBaHNeM A3bIKOBbIX | OKpYXKaloLLero Mmp
CpeacTs;
OK 06 [MposBnATbL | OCO3HaHUe obyvalowmnmMmncs | ymeTb OnepupoBaTtb MOHATUSAMM:
rpakgaHcKo InaTpUoTUYECKYD | POCCUMCKON npsMoyrosibHas cuctema
nosuuuio, rpaXxgaHcKon OAEHTUYHOCTY; KOOpAMHAT, KOOpAMHaTbl TOYKWU,
AEeMOHCTpPUpoBaTb - UerneHanpaBneHHoOe  pa3BUTWE | BEKTOP, KOOpAUHATLI BEKTOPA,
OCO3HaHHOe BHYTPEHHEN No3nuum ckansipHoe npowusBedeHve, Yron
rnoBefeHvie Ha OCHOBE AIMYHOCTM Ha  OCHOBE [yXOBHO- | MeXAy BeKTopamu, cymma
TPaAVLMOHHBIX HPaBCTBEHHbIX BEKTOpPOB, NPOM3BEAEHNE BEKTOpa
obLeyenoBeyeckmx LeHHocTe HapogoB  PoccuiACKOM | Ha YMCRO; HaX0OWUTb C MOMOLLbHO
ueHHocTen B ToM uwucne c | Pegepaunm, M3y4YeHHbIX hOpMyNn KoopAuHaThbI
y4yeTom NCTOPUYECKNX " HauMoHanbHO- | cepeAuHbl OTpe3ka, paccTosiHne
rapmMoHm3aLum KYNbTYPHbIX MeXay ABYMSI TOYKaMU;
MeXHaLMOHarnbHbIX W | Tpaguuun, OpMUPOBaAHWE CUCTEMbI | -yMETb BbIOMpPaTb NOAXOAALLMNA

MEXPEUrMo3HbIX OTHOLLEHUN,

3Ha4YNMbIX

N3y4YeHHbI MeToq AN peLleHus

NPUMEHSTbL CTaHaapThl LIeHHOCTHO-CMbICITOBbIX YCTaHOBOK, 3agaun, pacnosHaBaTb
aHTUKOPPYMLMOHHOIO aHTUKOPPYMLUMOHHOINO MMPOBO33PEHUS | MareMaTnyeckune dakThbl n
noseaeHus npaBOCO3HaHUA, 3KOmornyeckon | Maremartumyeckme
KynbTypbl, mMogenu B NPUPOOHbIX n
CNOCOBHOCTM CTaBUTb LIeNU N CTPOUTL | OOLLIECTBEHHbIX  SIBMEHWAX, B
XWU3HEHHbIE UCKYyCCTBE; YMEHWe npuBoauTb
nnaHbl; npumepsl MaTeMaTn4ecknx
B yacTu rpaxgaHckoro BOCNUTaHUS: OTKPbITUI
- OCO3HaHWe CBOUX KOHCTUTYLMOHHBLIX | POCCUMCKOM n MUPOBOW
npas u MaTemMaTU4eCcKon HayKu.
0053aHHOCTEN, YBaXEHWE 3akoHa W | - yMeTb ONepupoBaTb NOHATUAMU:
npasonopsaka; Cny4variHbIN OMbIT U CriyyanHoe
- npuHATUE TPagULMOHHBIX | coBbITME, BEPOSATHOCTb
HaUWOHanbHbIX, cnyyamHoro  cobblTusi;  ymMeTb
obLeyenoBeYeckux ryMaHMCTUHECKMX | BbIYMCHATb
" BEPOSATHOCTb C WCMOSb30BaHMEM
AEMOKPaTUYECKUX LleHHOCTEN; rpadnyeckmx MEeTOLOB;
- rOTOBHOCTb NPOTUBOCTOATL | NPUMEHATb
ngeonormu dopmyrnbl CINOXeHWs! n
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3KCTpeEMn3ma, HauunoHanuama,
kceHodobun,

OUCKPUMMHALMM MO coumarnbHbIM,
PENUrMO3HbIM,

pacoBbIM, HaUMOHanNbHbIM
npusHakam;

- TOTOBHOCTb BECTU COBMECTHYH
AeATenbHOCTb B

MHTEepecax rpaxaaHckoro oOLlecTBa,
y4yacTtsoBaTtb B

camoyrnpasneHun B
obuieobpasoBaTenbHON

opraHn3auumm un OeTCKO-HHOLLEeCKNX
opraHu3aumsx;

- yMeHMe B3aMMOOENCTBOBaTb C
coumanbHbIMK

WHCTUTYTaMuU B COOTBETCTBUM C WX
YHKUNAMU 1

HasHa4vyeHunewM;

- TOTOBHOCTb K TyMaHUTapHOW U
BOMOHTEPCKON

OEeATENbHOCTY;

naTpMOTMYECKOrO BOCMUTAHUS:

- CCPOPMMPOBAHHOCTb  POCCUNCKOW
rpaxgaHcKom

NMOEHTUYHOCTH, naTpuoTmama,
yBaXeHMWs1 K CBOEMY

Hapody, 4yBCTBa OTBETCTBEHHOCTU
nepeg PoguHon,

ropgocT 3a CBOW  KpaW, CBOK
PoaviHy, cBou S3bIK U

KynbTypy, NPOLLIOe U HacTodALee
MHOrOHaLMOHaNbHOro Hapoga
Poccun; UEHHOCTHOE OTHOLIEeHME K
rocyaapCTBEHHbIM

cumBonam, NcTopu4eckomMy "
NpUpPOaHOMY Hacneauto,

namMsiTHUKaMm, TpaguuusM HapoZoB
Poccuu,

JocTmkeHnam Poccum B Hayke,
NCKyCCTBE, CnopTe,

TEXHONOTUAX U Tpyae;

- ngenHas yoexxgeHHOCTb, FTOTOBHOCTb
K CITY)XEHUIO 1

3awute OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyaboy;

OCBOEHHble obyyvarowmumncs
MeXnpeaMeTHble

NMOHATUA U yHMBeEpCarbHble y4YebHble
JencTeusi

(perynsaTvBHble, MO3HABaTENbHbIE,
KOMMYHWKaTUBHbLIE);

- CMOCOBHOCTb UX MCMOJNb30BaHUS B
no3HaBaTesIbHON

N coumarnbHOM MpakTuKe, rOTOBHOCTb K
CaMOCTOATENBHOMY MIIAaHMPOBAHUIO U
OCYLLIECTBIEHMUIO

y4ebHON OeATenbHOCTU, OpraHM3auum
y4ebHoro

COTpyOHMYecTBa C Mefarormyeckumm
paboTHMKaMM U

CBEpPCTHMKaMWU, K  y4acTtuio B
NOCTPOEHMM

nHaMBUAyanbHon obpasoBaTenbHON
TpaeKkTopuy;

YMHOXEHUS BEpOSTHOCTEN,
KOMBUHATOpPHbIE

dakTbl U opMyrbl NpU peLleHnn
3ajay; oueHMBaTb BEPOATHOCTM
peanbHbIX COObITMI; 3HAKOMCTBO
CO CryYamHbIMU BENUYMHAMU;
yMEHVE  NpuMBOAUTb  MpPUMEPBbI
NposiBNEHUss  3akoHa  GonbLUnX
yucen s

NPUPOAHLIX U OOLLECTBEHHbIX
ABJTIEeHNAX
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- oBnageHune HaBblkaMu yqe6Ho-

nccnenoBaTenbCKOWN,

NPOEKTHOWN 7 couunarnbHomn

AeAaTenbHOCTH
OK 07. He NpUHUMaTb OEencTBus, | yMETb OMNepupoBaTb MNOHATUAMM:
CopgencreoBatb npuHocsLwme Bpes YHKLMSA, HENpepbIBHas
COXPaHEeHUIo oKpyXatoLlen cpeae; DYHKLMSA, npou3BogHasi,
oKpyXatoLlen - yMeTb NporHo3vpoBaTh | NepBoobpasHas, onpeaerieHHbIN
cpeasl, HebrnaronpusTHble WHTEerparn,;
pecypcocbepexeHuto, aKomnormyeckne nocrneacTeus | ymeTb HaxoguTb NPOWU3BOAHbIE
NPUMEHSTb npeanpuHMMaemblx 3NeMeHTapHbIX YHKLMIA,
3HaHuUg 06 OEeNCTBUIA, NpeaoTBpaLlaTh uX; ncnonb3ys
N3MeHeHnn - pacwupuTb OMbIT AEATENbHOCTU | CNpaBOYHbIE mMaTepwuansi;
Knumarta, NpuHLMMbI 9KOJOIMYECKON HanpaBeHHOCTY uccriegoBaTtb B MPOCTENLUNX
Oepexnueoro pa3pabaTtbiBaTb nnaH pelleHns | cnyyasx
Npon3BOACTBA, npobnemMbl ¢ y4eTom YHKUMM  HA  MOHOTOHHOCTb,
3 heKTNBHO aHanmMsa UMeLLMXCss MaTepuarnbHbIX | HAX0OUTb HanbonbLune n
AencTeBoBaTth B " HavMeHbLUNe
Yype3BblYalrHbIX HemaTepuarnbHbIX PecypcoB; 3HayeHuss  OYHKUWMIA;  CTpOUTb
CUTyaumsix - OCYLIEeCTBNATb LeneHanpaBeHHbl | rpadku MHOTOYSIEHOB C

NMoucCK nepeHoca NCNoNb30BaHUEM annapara

cpeacts M crnocoboB OenctBust B | MaTtemMaTU4ecKoro aHanuaa;

npoceccuoHanbHyo NPUMEHATb

cpeay; NPOM3BOOHYD  MpUM  peLleHun

-  YMeTb MNepeHOCUTb 3HaHuA B
NOo3HaBaTEJIbHYIO U

NpaKTUYECKYHo obnacTu
XN3HEAEATENbHOCTY;
- npegnaraTb  HOBble  MPOEKTHI,

oLleHVBaTb UAEN C
Nno3nLUMN HOBU3HbI, OPWUrMHANbBHOCTMH,
npakTuyeckon

3HaYNMOCTW;

- [aBaTb OLEHKY HOBbIM CUTyaLUsiM,
BHOCUTb
KOPPEKTMBbI B
oLleHVBaTb
COOTBETCTBME Pe3ynbTaToB LENam

JeATernbHOCTb,

3aJay Ha ABWXeHue; pewaTb
NPaKTUKO-OPUEHTMPOBAHHbIE

3agayM Ha  Haubonbwne wm
HammeHbLUe 3HaYeHwus, Ha
HaxoxgeHne MyTn, CKOPOCTU W
YCKOPEHWs; - yMeTb OnepupoBaTb
MOHATUAMMN: ABMXeHne B
npocTpaHCcTBe, NOJ06HbIE PUryphbl
B NPOCTpaHCTBE, WCNONb30BaTb

OTHOLLEHME nnowaaen
NMoBEpPXHOCTEN " ob6bemoB
nogobHbIX duryp npu peLueHuun
3agady; - yMeTb  BblHMUCAATb
reomeTpuyeckme BENNYUHDI
(anuHa, yron, nnowagb, obbem,
nnowaap MOBEPXHOCTMW),

NCnoJyib3ysa U3y4veHHble cbopmynbl
n metogbl

1.4. Kosin4ecTBO 4acoB HA OCBOEHHE Y4eOHOM TMCUMILINHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku o0yuaroiierocs 322 4acoB, B TOM YHUCIIE:
00s13aTeNIbHOM ayTUTOPHOM yueOHOW Harpy3ku oOyuatomierocst 294 yacos,

KOHCYJbTaIus - 12 4., mpoMexxyTouHas arrectamus - 16 4
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2.CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILINHBI

2.1. O6beM yueOHOI TUCHUTLUINHBI M BUIBI y4eOHOH padoThI

Bupn yueOHoii padoThI KosmuectBo
4acoB
MaxkcuMaJjibHasl y4eOHAs HATPY3Ka 322
O0s3aTeTbHasl ayIMTOPHAs YUeOHas HArpy3Ka, 294

CamocTosiTejibHAsE padoTa 00y4aouerocsi

B TOM YHCIIE:

pabora ¢ yueOHoM uTeparypoit

paborTa ¢ IOTOJIHUTEIBHON JInTEepaTypoil u MHTepHeTOM
MIUCEMEHHBIE pabOTHI

KOHCYJIbTaIUs 12

Ipome:xxyTounasi arrectanusi B popme s3x3amena B 1 u 2 cemecrpe. 16
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2.2. Pabdoumii TeMaTH4eCKHii VIaH U cojep:KaHUe YUeOHOH tucuuiiunbl «MaTteMaTuka»

HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia, JJaGopaTopHble padoThl U MPaKTHYECKHe 3aHATHA, OoBem Yposensn
pa3esoB U TeM caMocCTosATe/IbHAsi paboTa 00y4aromuxcsi 4acos OCBOCHUS
1 2 3 4
Pasnea 1. IloBTOpenne Kypca MaTeMaTUKH OCHOBHOM LIKOJIbI
20
Tema 1.1 Copep:xaHue yueOHOIr0 MaTepHuaJia 2 OK-01, OK-
ean u 3axaun 02, OKOO03,
MaTeMaTHKH . bazoBble 3HaHMS ¥ yMEHHMS 110 MaTeMaTHKE B IPOPECCHOHAIBHON U B TIOBCEHEBHOM OK-04, OK-
NP 0CBOCHHHU JIeATENHHOCTH. 05,
CNeHAJTbHOCTH OK-06, OK-
07
Tema 1.2 Coaep:xkanue yueOHOro MaTepuaJa 2
Yucaa v BeIYucaenns. | JlelicTBUS HAJ MONOKUTEIEHBIME U OTPHLATEIBHBIMH YHCIIAMH, OOBIKHOBEHHBIMH 1
Bripa:kenust u JECATHIHBIMU IPOOSMH.
npeo0pa3oBaHus JleficTBuS cO CTENeHAMH, (POPMYJIB COKPAIIEHHOTO YMHO)KEHHS.
Tema 1.3. Coaep:xkanue yueOHOro MaTepuaJa 4
I'eomeTpus Ha Buas! tutocknx ¢uUryp u MX Ionam.
ILIOCKOCTH [IpakTHKO-OpHEHTHPOBAHHEIE 33/1a41 B Kypce T€OMETPHH Ha INIOCKOCTH
Tema 1.4 Coaep:xkanue yue0HOro MaTepuajia 2
IpouentHbie ITpocThie MpOLEHTHI, pa3Hble CHOCOObI X BBIYHCIICHHS. CIIOKHBIE TPOLIEHTHI
BBIYMCJICHHSA
Tema 1.5 | Copep:xaHue yueOHOI0 MaTepuaJa 2
YpaBHeHus u JIuneiinsle, KBafipaTHbIE, IPOOHO-THHEHHBIE YPAaBHEHUS I HEPABEHCTBA
HepaBeHCTBa
Tema 1.6 Coaep:xanue yue0HOT0 MaTepuasa 6
Cucrembl ypaBHeHuii 1 | CriocoObI pemeHus CHCTeM JIMHEHHbBIX ypaBHeHui. [Torarus: marpuna 2x2 u 3x3,
HEPaBEHCTB onpexaenurens Matpunbsl. Metoa IN'aycca. CuctemMbl HETUHEHHBIX ypaBHEHHH. CUCTEMBI
HEPaBEHCTB
Tema 1.7 Copep:xanue yue0HOro MaTepuaJia 2

BxoaHoii KOHTPOJIb

Brruncienus n npeobpazoBanus. Y paBHEHHs U HepaBeHCTBa. [ eoMeTpust Ha
TUIOCKOCTH




Paznea 2 Ilipsimble u

MJIOCKOCTH B 20
NMPOCTPaHCTBe
Tema 2.1. Copep:xaHue y4eOHOTro MaTepuaJia 2 OK-01, OK-
OcHoOBHbIE IOHATHSA ITpeamet crepeomerpun. OCHOBHBIE MOHATHSA (TOYKA, MPSIMasi, INIOCKOCTB, 03, OK[J04,
cTepeoMeTpUH. npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeoMeTprH. [lepecekaromuecs, OK-0
PacnoJio:keHue npsiMbIX | MapajuiesibHbIE U CKpeLIUBaroIuecs npsmple. [Ipru3Hak 1 CBOHCTBO CKPEIINBAIOIIUXCS
u npssMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBI
IUIOCKOCTe
Copep:xanue yueOHOro MaTepuaJa
Tema 2.2. [MapasnnensHbie TpsiMast U WIockocTh. Onpeaencuue. [IpusHak. CoiicTpa (C
IapajieabHocTh nokaszarenbcTBoM). [lapammensaeie iockoct. Onpenencraune. [Ipm3aak. CBoticTBa (C
NpsMBIX, JI0Ka3aTeNbCTBOM). TeTpasap u ero sneMeHTHL. [lapannenenumne s u ero 31eMeHTHI.
NPSMOH H IJIOCKOCTH, CBoiicTBa IPOTHUBOIIOJIOKHBIX TPaHel U AuaroHanei mapamenenunena. [locrpoerne
IJIOCKOCTEiH ceyennii. Penrenue 3amauy.
Tema 2.3. Coaep:xkanue yueOHOro MaTepuaJia
HepHeHIII/leJ]ﬂpH?CTb HepneHdeynﬂpHHe TpsAMbIC. HapaHHeHI)HI)Ie MpsAMBIC, ICPICHAUKYIIAPHBIC K 4
TIPAMBIX, IIPSAMOM 1 .| mnockocru. IIpu3Hak nepneHAUKyJISpHOCTY NPSAMOIL U II0CKOCTH. JlokazaTenbecTBo Ilepnenaukynsap U HaKJIOHHAS.
TI0CKOCTH, TI0CKOCTEH IlepnenaukynspHeie miockoctu. [Ipuznax
NEPIECHIUKYISIPHOCTH IIJIOCKOCTEH. JloKa3aTesnbeTBO.
PaccrosiHust B IpoCTpaHCTBE
Tema 2.4, Coaep:xanue yue0HOT0 MaTepuasa
Teopema o Tpex Teopema o Tpex neprneHauKyIIpax. JJoka3aTeabCcTBO. YO MEXAY IPSIMOH 1 4
NepIeHuKyJIsIpax IUIOCKOCTBIO0. YTOJI MEXIY MIOCKOCTSIMHU
Tema 2.5. Copep:xanue yue0HOro MaTepuaJia 2
Pemenne 3anay. Pacnoso:kenune npsiMmbIX U IU10CKoOcTeill B mpocTpaHcTBe. [lepneHauKyJIsIpHOCTD U
Ipsimbie n NapajjiejJbHOCTh NPAMBIX M II0cKocTell. CKpelunBalouuecs Npsmbie
MJIOCKOCTH B
MpPOCTPaHCTBE
Pasnen 3. KoopanHaThbl U BEKTOPHI 14
Copep:xaHue yuedOHOro MaTepuaJia OK-02, OK-
Tema 3.1 03, OK[104,
JexapToBbl OK-07
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KOOpPAWHATHI B
NPOCTPAHCTBe.
Paccrosinne

MexKIy ABYMS TOYKAMH.
KoopauHnarsl cepeqMHbI

Z[eKapTOBLI KOOPAUHATHI B IPOCTPAHCTBEC. HpOCTeﬁHIPIe 3aJa4i B KOOpJAWHATaX.
Paccrosnue MEXKIY ABYMsS TOUKaMH, KOOPpAWHATBI CCPCANHBI OTPE3Ka

0Tpe3Ka
Tema 3.2 Copep:xaHue y4eOHOTro MaTepuaJia 6
Bekropsl B Bexropsr B mpoctpancTBe. Clio)KeHHE M BRIYUTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha
NMPOCTPaHCTBe. yucnno. Kommianapasie BekTopsl. CKaIsipHOE MIPOU3BEACHIE BEKTOPOB. Pa3noxenue
¥YroJ Mekay BEKTOPaMH. | BEKTOpa IO TPEM HEKOMILIaHAPHBIM BekTopaM. KoopauHaTel BEKTOpa, CKJISIPHOE
CxansipHoe MIPOU3BEICHUE BEKTOPOB B KOOPJMHATAX, YTOJI MEKAY BEKTOPaMH, YTOJI MEXIY IpsAMOn
NPOU3BeIeHHEe BEKTOPOB | U IUIOCKOCTBIO, YTOJI MEXAY INIOCKOCTAMU. Y paBHEHHUE MI0CKocTH. ['eomeTprueckuit
CMBICJI OTIpeAeTTUTENs 2X2
Tema 3.3 Coaep:xanue yueOHOro MaTepuasa 4
Pewenue 3anay. JlexapTOBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTops! B mpocTpaHcTse. ClokeHue U
Koopaunatbl 1 BeKTOp BBIUNTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yuciio. KoMIiaHapHbIe BEKTOPHI.
CkamsipHO€ IIpou3BeieHIe BeKTOpOoB. PaznoxeHne BeKTopa 1o TpeM HEKOMITJIaHAPHBIM
BekTopam. [IpocTtelimue 3ana4un B koopauHaTtax. KoopiuHaThl BEKTOpa, pacCTOSIHUE
MEXly TOUYKaMH, KOOPIUHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE NPOU3BEACHUE BEKTOPOB
B KOOPAMHATAX, yTOJI MEXIy BEKTOPaMH, YToJ MEXAY NMPSIMON U INIOCKOCTBIO, YTOJI
MEX]y INIOCKOCTSIMH
Pa3nen 4. OcHoBBI 40 OK-01, OK-
TPUITOHOMETPHH. 02, OKL[I03,
Tpuronomerpu4eckue OK-04, OK-
QyHKIMH 05,
Tema 4.1 Copneprxanue yaeOHOr0 MaTepHuaia 4 OK-06, OK-
Tpuronomerpuyeckue 07
pynxuuu Pangnannas Mepa yrna. [ToBopoT TOUKHM BOKpYT Hadaia koopanHat. OnpeneneHne
NPOU3BOJIbHOI0 CHHYycCa, KOCHHYCa, TAHT'€HCA U KOTaHT€HCca. 3HAKH CHHYCa, KOCHHYCAa, TAHT€HCA U
yriaa, yucjia. Pazmalmaﬂ KOTaHI'€HCA 11O YCTBEPTAM. 3aBUCHUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHI'CHCOM U
W rpajycCHas Mepa yrijia | KOTaHT€HCOM OJHOTO U TOTO K€ yTiia
Tema 4.2 Copepxanne yaeOHOTO MaTepHraa 6
OcHoOBHBIE 4
TpUroOHOMeTpUYeckue | TpuroHomerpruieckne ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC YTJIOB O 1 - 0.
TOX/IeCTBA. DopMyJIbl IPUBEACHUS
DopMyJabl IPUBEICHUS
Tema 4.3 Conep:xanue yue0HOT0 MaTepHuaJia 6
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CuHyc, KOCHHYC,
TaHTeHC

CYMMBI M Pa3HOCTH JIBYX
yIJI0B

CHHYC M KOCHHYC
JBOMHOIO

yrja. @opmy.ibl
TOJIOBMHHOTO yIJIa

CyMMa u pa3HOCTb cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOITHOTO
yrina. @opmMyiisl TO0BUHHOTO yria. [Ipeobpa3oBaHus CyMMBI TPUTOHOMETPHYECKUX
(GyHKIMH B TPOM3BECHUE U IPOU3BEICHNS B CyMMYy. Boipakenne

TPUTOHOMETPUYECKHUX (PyHKIMI Yepe3 TaHT'€HC MOJIOBUHHOTO apTyMeHTa.
ITpeoOpazoBaHus TPOCTEHIINX TPUTOHOMETPHIECKUX BBIPAKEHUS

Tema 4.4 Copep:xaHue yuedOHOro MaTepuajia

DyHKUMH, UX CBOCTBA.

Croco0s1 3agaHus OO0mnacTh ompeeneHust 1 MHOKECTBO 3HaUeHUH pyHKImiA. YETHOCTD, HEYETHOCTD,

bynkumi eproINIHOCTE PyHKINH. CrrocoOb! 3ananus (yHKIHN

Tema 4.5 Coaep:xkanue yueOHOro MaTepuaJa

Tpuronomerpuveckue OOmnacTp omnpeaeneHus 1 MHOXXECTBO 3HAUEHHH TPUTOHOMETPHIECKUX (QYHKIHUH.

(ynkuuu, ux cpoiicrea u | YéTHOCTH, HEYETHOCTD, IEPUOTUIHOCTS TPUTOHOMETpHUECKUX (yHKIni. CBOHUCTBA U

rpagukn rpaduKu QYHKIUH y = COS X, y = sin X, y = tg X, y = ctg X.

Tema 4.6 Conep:xanue yueOHOT0o MaTepuasa

IIpeoOpa3zoBanue

rpadukos Cxatne u pacTshkeHne rpadikoB TPHTOHOMETPHUYCCKIX (QYHKINH.

TPUTOHOMETPUHYECKUX [Ipeobpa3zoBanue rpa)uKOB TPUTOHOMETPHICCKHUX (DYHKITHIA

yukumii

Tema 4.7 Coaep:xanue yueOHOro MaTepuasa

OopatHble

Tpurosomerpuyeckue OO0parHble TpuronoMeTpuyeckue GpyHkunu. Mx cBoiicTBa u rpadux

GyHkunn

Tema 4.8 Coaep:xanue yue0HOT0 MaTepuasa

Tpuronomerpuyeckue

YPaBHEHMSA H VYpaBHeHHe cos X = a. YpaBHEHHeE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue

HepaBeHCTBa TPUTOHOMETPHYECKHX YPaBHEHHI OCHOBHBIX THIIOB: IPOCTEHIIINE
TPUTOHOMETPUYECKHE ypaBHEHUS, CBOASIINECS K KBaJPAaTHBIM, pellIacMble
Pa3i0KEeHUEM Ha MHOXKUTEINU, OHOPOIHBIE.
[IpocTeiiye TPUTOHOMETPHUUECKUE HEPABEHCTBA

Tema 4.9 Copep:xanue yue0HOT0 MaTepHuaJia

Cucremsl CucTeMsl IPOCTENUIINX TPUTOHOMETPUUECKUX YPaBHEHUH

TpuroHomeTrpruyecKux
yYpaBHeHMH

Tema 4.10

Pemenne 3a1a4. 0CHOBBI
TPUTOHOMETPHU.
Tpuronomerpuveckue

Coaep:xkanue yueOHOro MaTepuasa

[Ipeobpa3oBaHmre TPUTOHOMETPHUECKUX BBIPOKEHUH. PelieHrne TpuroHoOMeTpUIeCKUX
YpaBHEHHI ¥ HEPABEHCTB B TOM YHUCJIC C UCTIOIH30BAaHHUEM CBOHCTB (DYHKITHI

OK-01, OK-
02, OK1103,
OK-04, OK-
05,
OK-06, OK-
07
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Pa3pnen 5. KommiekcHBIE YHCIA

10

Tema 5.1 Conep:xanue yueOHOIr0 MaTepHuaJa 4 OK-01, OK-
KommiiekcHble yncia 02, OK 03,
[MonsiTre xommekcHoro uucia. ConpspkeHHbIE KOMIUIEKCHBIE YMCIia, MOAYJIb U OK-04, OK-
apryMeHT KOMIUIEKCHOTO 4yrcia. Popma 3anmucu KOMIUIEKCHOTO YHCIIa 05,
(TeoMeTprUecKas, TPHTOHOMETpHYeCKast, anredpandeckas). ApupmeTnaeckre OK-06, OK-
JEHCTBUS C KOMIUIEKCHBIMU YUCIIAMHU 07
Tema 5.2 Copep:xaHue yuedOHOro MaTepuajia 6
IIpumenenue
KOMILJIEKCHBIX BrinonHeHNE pacueToB ¢ MOMOIIBIO KOMITIEKCHBIX YHcel. [IpuMeps! HCIONb30BaHUs
qucesa KOMIUIEKCHBIX YHCET
Pa3gea 6. [Ipon3BogHas GyHKIHH, ee IPUMEHEHHE 40
Tema 6.1 Coaep:xanue yueOHOro MaTepuaJa 2
IlonsiTHe NPOHM3BOAHOI.
@opmyJibl 1 NpaBUIa OmnpeaeneHne YUCIOBO MOCIEAOBATENILHOCTH U CIIOCOOBI ee 3ananus. CBoicTBa
AuddpepeHUpoBaHHS YHCIIOBBIX MOCIe[0BaTeIbHOCTeH. OnpeeneHne npeesa mocaeJ0BaTeIbHOCTH.
Berrunciienue mpeenno mocienaoBarenbHoctei. [Ipenen GyHKIuu Ha OECKOHEUHOCTH.
Ipenen ¢pynkuuu B Touke. [lpupamenue aprymenTa. [Ipupamenue pyHkiuu. 3anauu,
MIPUBOJISIIIME K MOHATHIO IPOU3BOIHOM. OnpeeneHne Mpou3BOAHON. AJITOPUTM
OTBICKaHHUs TPOU3BOJHON
Tema 6.2 Coaep:xanue y4e0HOT0 MaTepuasia 4 OK-01, OK-
IIpousBoaHBIE CYMMBI, Dopmyinsl auddepennuporanus. [IpaBuia ruddepeHpoBanus 02, OK 03,
Pa3HOCTH NPOU3BEACHNS, OK-04, OK-
YaCTHOI0 05,
Tema 6.3 Cosiepskanue y4e6HOI0 MaTepHaa 6 OK-06, OK-
IIpounsBoanbie 0 " " 07
npezaeneHne cloxHo GyHKimu. [Ipon3BoiHast TPUTOHOMETPUUYECKHUX (YHKIIHIA.
TPHTOHOMETPHHIECKHX [IpousBonHast cI0XKHOHN QyHKIHH
¢ynkumii. IlpousBoanas
CJI0KHOM (PyHKIINU
Copep:xanue yueOHOr0o Copep:xanue yue0HOro MaTepuaJia 2
marepuaia [MonsiTre HenpepsiBHOHM QyHkumu. CBoWCTBA HENMpephIBHON QYHKINHU. CBA3b MEXIY
HENPEPBIBHOCTHIO U AN HEepeHIMPYEMOCThIO (DYHKIIMH B TOYKE. AJITOPUTM pPEIICHUS
HEpaBEHCTB METOJIOM HMHTEPBAJIOB
Tema 6.5 Conep:xanue yue0HOT0 MaTepuasa 4

T'eomerpuyeckuii u
uznyecknii cMbIcII
NPOU3BOIHOM

I'eomeTpryecKuii CMBICI IPOU3BOIHON (PYHKITUH — YTIIOBOM KO GHUIHMEHT
KacateJabHOU K rpaduky GyHKINY B TOUKE. Y paBHEHHE KacaTeIbHOH K TpaduKy
(GyHKIMH. ANTOPUTM COCTABJICHUS ypaBHEHHS KacaTelbHOH K rpaduky ¢pyHkimn y=f(x)
KomOnHMpoBaHHOE 3aHsTHE
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Tema 6.6 Conep:xanue yue0HOTr0 MaTepHuaJa 2 OK-01, OK-
Du3nyecKHil CMBIC 02, OK 03,
NMPOU3BOIHON B OK-04, OK-
npogeccHOHAIbHBIX 05,
3amauax Omrueckuii (MEXaHIMYECKUI) CMBICI IPOU3BOIHON — MTHOBEHHAs! CKOPOCTh B MOMEHT OK-06, OK-
Bpemenu t: v==S' (t) 07
Tema 6.7 Coaep:xkaHue y4e0HOT0 MaTepuaa 4 OK-01, OK-
MoOHOTOHHOCTH Bospacranue u yorBaHue ()YHKIHH, COOTBETCTBHE BO3PACTAHHMA U yOBIBAHKS (YHKIINH 02, OK 03,
$pysHkuun. 3HaKy Npon3BoHOIL. [ToHsTHE MPOM3BOIHOMN BBICLIETO MOPS/IKa, COOTBETCTBUE 3HAKA OK-04, OK-
Toukm s3kcTpemyma BTOPO#1 IPOU3BOTHOM BBIYKJIOCTH (BOTHYTOCTH) (PyHKIIMH Ha OTpe3Ke. 3a1a4u Ha 05,
MaKCHMMyM M MHHUMYM. [IOHATHE aCUMITOTBI, CIOCOOBI HX ONpeeNeHUs. AIITOPUTM OK-06, OK-
ucciaen0BaHus QYHKIMU U TIOCTPOCHUS ee rpadiKa ¢ MOMOLIbIO MPOU3BOIHOM. 07
JlpoOHo-nuHeHast QyHKIUs
Tema 6.8 Conep:xaHue y4eOHOTr0 MaTepuasia 4
HccaenoBanne pyHkumii 7
ccretoBaHue QYHKIMMA HA MOHOTOHHOCTH U IIOCTPOCHHUE IpadrKoB
U NIOCTPOeHNe rPaduKOB
Tema 6.9 Haubonbmee u | Conep:xkanue yueOHOro marepuajia 2
HaMMeHbllee 3Ha4YeHUs " "
Haxoxnenne HanOoIbIIEro 1 HANMEHBIIET0 3HAYEHUH (DYHKIHH, TOCTPOCHHE
by rpadKOB MHOTOWICHOB C UCIIOJIb30BaHUEM allllapaTa MaTeMaTH4eCcKOro aHan3a
Tema 6.10 Coaep:xanue yue0HOT0 MaTepuasa 6
Haxoxnenne Haunmenbliee u HanOoubIIee 3HaUCHNE (DYHKIUH
ONTHUMAJILHOTO
pe3yJbTaTa ¢
TMOMOIIbIO MIPON3BOAHOM
B
NMPAKTHYECKHUX 3aAa4ax
ema 6.11 Coaep:xkanue yueOHOro MaTepuasia 2
Peenne 3ana4. ®opmyisl 1 npasuia auddeperuuposanus. Uccnenopanue GyHKIMI ¢ HOMOLIBIO
Hpoussoanast PyHKUMH, | 116y550110it. HauGombliee 1 HaMMeHbIIee 3HaUeHAs QYHKLMH
ee
NpUMeHEeHHUs!
Pa3gen 7. MHOrOrpaHHHKH H TeJIa BPALlCHUS 32
Tema 7.1 Conep:xanue yue0HOT0 MaTepHuaJia 2 OK-01, OK-
Bepuiunsl, peépa, rpann [Monsitne MHOTOTpanHKKA. Ero anemenTs: BepumHsl, pedpa, rpanu. [luarosais. 02,
MHOI'OIPAHHHKA CeueHue. Beimykible ¥ HEBBITYKIIbIE MHOIOTPaHHUKU OK-03, OK-
Tema 7.2 Conep:xanue yueO0HOT0 MaTepHuaJia 2 04,
IIpuzma, ee [Monsitre nmpusmel. Ee ocHoBanust u 60okoBble rpanu. Beicota npusmel. [Ipsimas n OK-05, OK-
cocTaBJIsIoNINe, HakJIOHHas npu3Ma. [IpaBunbHast npusma. Ee ceuenue 07
cedyenue. [Ipavas u
NMpaBUJIbHAsI NPU3MbI
Tema 7.3 Conep:xanue yue0HOIro MaTepuaJa 2
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IMapannenenunen, kyo.
Ceuenue kyo0a,
napaJujiesienunena

Haparmenennnea, CBOICTBa IpAMOYTOJIbHOI'O Iapajiiejacnunena, Ky6 CeucHue Ky6a,
napajjecnuieaa

Tema 7.4

MMupamuna, ee
CcOCTaBJISIOIIHNE, CEYEHHE.
IIpaBuiabHast nMupamMuaa.
Yceuyennass nupamuaa

Copep:xaHue yuedOHOro MaTepuaJia

[upamuna u ee >nemenTsl. Cedenne mupamuasl. [IpaBuipHas nupamuga. Y cedeHHAS
paMuaa

Tema 7.5

bokoBas u moJiHast
MOBEPXHOCTDH MPHU3MBI,
MHPAMH/BI

Copep:xaHue yuedOHOro MaTepuaJia

Hnomam, OOKOBOI U HOJHOM MOBCPXHOCTHU NPU3MBI, MTUPAMHUIbL

Tema 7.6

Cummetpus
OTHOCHTEJIbHO TOYKH,
NPSAMOH, NJIOCKOCTH.
CummMmertpus B Kyoe,
napaJiesenumnese,
npu3Me, nupamujie

Conep:xanue yueOHOr0o MaTepuasa

CuMMeTpHst OTHOCUTENIFHO TOUKH, NPSIMOH, TutockocTd. CumMMeTpust B KyOe,
TapaJuleNienuIesie, mpu3Me, TIpaMusie

Tema 7.7
IIpaBuabHbIE
MHOTOTPAHHMKH, UX
CBOIICTB

Coaep:xkanue yueOHOro MaTepuaJa

TlonsTue MpaBUJIBHOTO MHOTOIpaHHUKA. CaoiicTBa MMpaBUJIbHBIX MHOT'OI'PaAaHHUKOB

Tema 7.8

Hununap, ero
cocrapiasiomue. CeueHue
HWJINHAPA

Copepxanre yaeOHOTO MaTepuaia

umuaap u ero snemeHTsl. CeueHne nmInHpa (apauleIbHOe OCHOBAHUIO U OCH).
PasBeprka nununapa

Tema 7.9 Coaep:xkanue yueOHOT0 MaTepuaa

Konyc, ero Konyc u ero anementsl. CeueHre KoHyca (MapajuieibHoe OCHOBAHUIO U MPOXOJIsIIee
COCTaBJISIIOLIHE. Yyepe3 BEpIIMHY), KOHUYECKUe ceueHns. Pa3BepTka KoHyca

CedeHune KoHyca

Tema 7.10 Coaep:xanue yueOHOT0 MaTepuasa

YceueHHBI KOHYC.

Ceuenue Yceduennsrit konyc. Ero o6pasyromas u Beicota. Ce4eHne YCEUeHHOTO KOHYCa
yceueHHOT0 KOHyca

Tema 7.11 Coaep:xkanue yue0HOT0 MaTepuasa

Iap u chepa, ux ceuenus

[ITap u chepa. Bzaumuoe pacnonoxkenue cepsl u miockoctu. Ceuenue mapa, cheps
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Tema 7.12 Conep:xanue yue0HOTro MaTepuaJa 2 OK-01, OK-
TlonsiTue 00 00beMe Teua. 02,
[onsarue 06 o6peme Tenma. O6beM Kyba 1 IpAMOYTOJIEHOTO Hapaivienenuneaa. O0pem
OTHouleHUEe 00HEMOB N OK-03, OK-
pu3Mbl ¥ uauHApa. OTHOIIEeHNe 00BeMOB MOJOOHBIX Tell. ['eoMeTpruecKuii CMBICI
MOA00HEIX Te ompeneuTeNs 3-To mopsaKa 04,
OK-05, OK-
Tema 7.13 Conep:xanne y4e0HOr0 MaTepuaja 2 07
Obnembr u nIomanu OO6BbeMbI THPaMUIBI 1 KoHyca. O6beM mrapa. Ilnommaau nosepxHocteii Ten
NMOBEPXHOCTEI TeJl
Tema 7.14 Conep:xaHue yue0HOIr0 MaTepHuaJa 2
Komounannn
MHOTOTPAHHUKOB H TeJl KoMOHnHamMm reoMeTpu4ecKux Tei
BpalleHust
Tema 7.15 Coaep:xkanue yueOHOro MaTepuaJa 2
I'eomerpuyeckue =
Hcnonp3oBaHre KOMOWHALIMI MHOTOTPaHHHUKOB U TeJI BPAILlEHHs B TPAKTHKO [ |OPUEHTHUPOBAHHBIX 33j1a4a
KOMOMHAIUM HA
NMPaKTHKe
Tema 7.16 Coaep:xkanue yueOHOro MaTepuaJa 2
Pemenne 3ana4. OOBEMBI U TUIOLIAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAICHUS
MHOrorpaHHMKH U TeJsa
BpalleHust
Pa3nen 8. IlepBooGpa3Has pyHKINH, ee MPUMEHEHHE 12
Tema 8.1 Coaep:xkanue yueOHOro MaTepuaJa 2 OK-01, OK-
IlepBooOpa3Hasi pyHKIMHA. " 02,
3ajaya 0 BOCCTAHOBJICHUH 3aKOHA JIBM)KEHUS 110 U3BECTHOM ckopocTH. [loHsTHE
IIpaBuiaa HaxoKIeHUS . OK-03, OK-
eDBOOGDA3 uHTerpupoBanus. O3HaKOMIICHHE C TIOHATHEM HHTErpasa 1 IepBooOpasHoOil st 04
neps HBIX . M
P p ¢bynkiun y=f(x). Pemenne 3anau Ha cBs3b NEpBOOOPA3HOI U €€ TIPOU3BOIHOM, OI’( 05 OK
BBIUMCIICHHUE MIEPBOOOPA3HOM 111 naHHOH GyHkiuu. Tabnuia dhopmys 1t 07 ’
HaXO0KJeHHs epBooOpa3HbIX. M3yueHne npaBuia BEIYUCICHHUS IEpPBOOOpa3HON
Tema 8.2 Coaep:xanue yue0HOT0 MaTepuasa 4
Maomans oL 3agaun, IPUBOAAIINE K HOHITHIO ONPEICICHHOTO HHTETPAJIa — O BBIYHUCICHUN
KpHBO/JIHHCHHOH IUIOIIAAY KPUBOJIMHENHON TPANEyH, O IEPEMEIIEHNH TOUKH. [[oHATHE
Tpaneuuu. (I)OvayJIa ompenenéHHoro uaTerpana. I'eomerpudeckuii 1 GU3NIECKN CMBICT OIPEAETICHHOTO
HetoToHa — JeiibHuua unterpana. ®opmyna Helorona— JleiiGuuma
Tema 8.3 Conep:xanue yue0OHOT0 MaTepuaja 2
HeonpenenenHbrii u INonaTre HEONPEAENEHHOTO HHTETpasa
onpe/eJeHHbIH
HHTErpajibl
Tema 8.4 Copep:xanue yue0HOTro MaTepuaJia 2
IlonsiTne 06
onpeneJeHHOM
HHTerpaje Kak mjomain
KPHBOJIHHEITHOMH
Tpaneuun
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reOMeTpI/I‘leCKI/Iﬁ CMBICJI OIPEACIICHHOTO UHTCTpajia

Tema 8.5 Conep:xanue yueOHOIro MaTepuaJa 4
Pemenne 3agay.
IlepBooGpa3Has pyHKIMH,
ee MpUMeHeHHe

I'eomeTprueckuii cMbICH onpeiesnieHHoro nHTerpana. @opmysna HeroroHa - JleiiOHuIa.
Pewrenve 3a1ay Ha IpUMEHEHNE UHTETPaNa JUIS BBIYUCICHHUS (PU3MYECKUX BEJTMYUH U
[Tnomaneii. IleppooOpasnas Gpynkumu. [IpaBuia HaxoxneHus nepBoobpasHbIX. Ee mpumeneHue

Pazgen 9. Ctenenu u kopau. CreneHHasi pyHkuus 16

Tema 9.1 Conep:xanue yueOHOT0o MaTepuasa 4

Crenennas pyHKIMs, €€ | [Topgrue KOPHS N-01 CTENEHU U3 JeHCTBUTENBHOrO yncia. OyHKuum y = VX n ux

CBOHMCTBA cBoiicTBa 1 rpaduku. CBONCTBA KOPHS N-0ii cTeneHu

Ma 9.2 Cosnep:xanue Conep:xanue yueOHOT0 MaTepuasa 4
%’geﬁﬂoro Marepuaia IIpeobpa3oBanHue UppaAITOHABHBIX BBIPAXKEHUI

IIpeodpasoBanue

BbIpasKeHUl ¢ KOPHAMU
N oM cTeneHun

Tema 9.3 Coaep:xkanue yueOHOro MaTepuaJia 2
CeoiicTBa cTenenu ¢ INoHsATHE CTeneHH! ¢ IFOOBIM paMOHANILHEIM MokasareneM. CTeneHHble QyHKIUM, UX

PAalHOHATEHBIM H CBOMCTBA 1 rpaduKu

JAeHCTBUTEILHBIM

NoKa3aTeNSAMH

Tema 9.4 Coaep:xanue yueOHOT0 MaTepuasa 4
Pemenne

PaBHOCHIBHOCTD HUppanrOHaJIbHbIX ypaBHCHI/Iﬁ 1 HCPABCHCTB. MGTOZ[BI HX pCIICHUS.

HPPALUHOHAIbHBIX N
N Pemenne uppanoHaIbHEIX YPABHEHUH W HEPAaBEHCTB
ypaBHeHHil n
HEPABEHCTB
Tema 9.5 Conep:xanue yue0HOTro MaTepuaJia 2
Crenenu u KopHu. Omnpenenenue creneHHON QyHKIMH. Mcmomp30BaHme ee CBOWCTB IIPU PEIICHUU
Crenennas gpynkuus YPaBHEHUI U HEPABEHCTB
Pazgen 10. IToka3aTenbHast QyHKIHSA 16
Tema 10.1 Copep:xanue yue0HOro MaTepuaJia 4
IloxazaTrenbHas C =
FR— TETIeHb C TIPOU3BOJIBHBIM JICHCTBUTENBHBIM MTOKazaTeneM. OnpeneneHue
9

MIOKa3aTeJIbHOW (DYHKIMH, €e CBOWCTBA U rpaduK. 3HAKOMCTBO C IIPUMEHEHHEM

ee CBOiicTBa N N _
IIOKA3aTCJIIbHOU q)yHKIII/II/I. PGIIICHI/IG IMOKa3aTCJIbHbIX YPAaBHCHUHU (I)YHKIII/IOHZU[LHO ,l'pa(l)I/I‘leCKI/IM METOAOM

Tema 10.2 Copep:xanue yue0HOro MaTepuaJa 6 OK-01, OK-
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Pemenue Pewienne nokaszatenbHbIX YpaBHEHHUIT METOJIOM YpaBHUBaHHs IOKa3aTesIel, METOIOM 02,

MOKA3aTeJbHbIX BBEJICHHS HOBO# MEpeMEHHOH, (YHKIIMOHABHO-Tpa@uIecKUM MeToI0M. Pemenue OK-03, OK-

YPaBHeHMii 1 MIOKa3aTEIbHBIX HEPABEHCTB 04,

HepaBeHCTB OK-05, OK-
07

Tema 10.3 Cucremsl Copep:xaHue yuedOHOro MaTepuaJia 4

NMOKAa3aTeJbHbIX

YPaBHEHMH

Tema 11.1 Pentenne nokasaTenbHBIX ypaBHEHHI METOIOM ypaBHUBAHUS MOKa3aTeNel U METOIOM BBEICHUS HOBOW NEPEMEHHOI.

Jlorapugm uucaa. PenieHne nokasaTeabHBIX HEPABEHCTB

JlecATHYHBIA H

HATYPAaJbHbIH

Jorapugmel,

YHCTI0 €

Tema 11.1

Jlorapudgm vucaa.

JecATnUHbIN U

HATYPAaJbHbIH

Jorapugmel,

YHCTI0 e

Tema 10.4 Cojneprxkanne yaeOHOro MaTepuania 2

Pemenue 3apau. Pemennie nmokaszaTenbHbIX YpaBHEHUI METOIOM YpaBHUBAHH OKa3aTeleld 1 METOJOM

Ioka3zaTenbHas BBE/ICHHS HOBOH IepeMeHHOH. PereHne mokasarelbHbIX HEPABEHCTB

dyskumnu

Pazgex 11. Jlorapudmel. Jorapudpmudeckas pyHkuus 24

Tema 11.1 ‘ Conep:xanue yue0HOro MaTepuasia ‘ 4

Jorapu¢pm uuncna. Jlorapudm uncna. JlecATHUHBIA U HATYPaJIBHBIN JOTrapupMBI, YUCIIO

HecaTuanbIi 1 Caotictsa sorapudmos. Omneparius JiorapuGMUpOBaHUS

HATYPAJILHBIH Caotictsa sorapudmos. Oneparys JiorapuGMUpOBaHHS

Jorapugmsl,

YHCI0 e

Tema 11.2 Copepxanne yaeOHOTO MaTepHraa 2

CroiicTBa JorapuMoB. | Cyojicrpa norapudmos. Onepawus 10rapuMHPOBAHHS

Onepanus

JiorapuMupoOBaHus

Tema 11.3 Copep:xanue yue0HOro MaTepuaJia 4

Jorapupmuieckas Jlorapudmudeckas GpyHKLUS U ee CBOHCTBa

(pynkuus, ee ceoiicrea

Tema 11.4 Conep:xanue yue0HOro MaTepuaJa 8
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Pemenne [MonsiTre norapupmuyeckoro ypapaenus. Onepauus noreHuuposanust. Tpu OCHOBHBIX
JorapupMu4ecKux METO/Ia PEeLCHUs Jorapu(pMUIECKUX YpaBHEHUH: (yHKIMOHAIBHO-TpapUYecKuii,
YPaBHEHMH U METOJI TOTEHIIMPOBAHNUS, METO/I BBEJCHNUS HOBOH nepeMeHHOH. Jlorapupmiraeckne
HEPaBeHCTB HEpPaBEHCTBA
Tema 11.5 Copep:xaHue y4edOHOro MaTepuaJia 2
CucreMsl A v
JITOPUTM PELICHUS CUCTEMBI YPaBHEHUH. PaBHOCHIIBHOCTB JIorapruMUUECKIX

norapml)Mvn HecKux ypaBHEHHI 1 HEPaBEHCTB
ypaBHeHHii
Tema 11.6 Conep:xanue yueOHOro MaTepHuaJia 4
Pemrenue 3anay. Jlorapupmuueckasi pynkuus. Pemenue npocreifiux JorapupMudecKux ypaBHeHu i
Jlorapugmsl.
Jlorapudgmuyeckasi
dyukuus
Paszgen 12. 10
MHoxecTBa. JaeMeHThl Teopuu rpagos
Tema 12.1 Coaep:xanue yueOHOro MaTepuaJa 2
MHoxecTBa

[Monstre MHOXecTBa. [TonMHOXKeCTBO. OnIepauy ¢ MHOXKECTBAMH
Tema 12.2 Coaep:xanue yue0HOT0 MaTepuasa 4
Onepanun ¢ Omepanyy ¢ MHOXKECTBaMH. PellieHne nMpukiIagHbeIX 3a1ad
MHO’KeCTBaMH
Tema 12.3 CopepxaHue y4ebHOro matepmana 2
Mpadbl IonsiTue rpaga. Cesa3Hblii rpad, AepeBo, IMKI rpad HA NJIOCKOCTH
Tema 12.4 Conep:xanue yue0HOT0 MaTepuasa 2
Pemenne 3agau. Omnepanyu ¢ MHOKecTBaMU. OnHcaHre PeaTbHBIX CUTYAI[Ui C IIOMOIIBI0 MHOKECTB.
MHuosxkectBa, I'padbl [pumenenue rpadoB K pEIICHUIO 3a1a4
UX
NpUMeHeHHe

Pa3gen 13. DieMeHThl KOMOMHATOPHKH, CTATHCTHKH U TEOPUH BepOsAITHOCTell 24 OK-01, OK-
Tema 13.1 CopepxaHue y4ebHoro maTepuana 4 02,
OcnosHble noHsATHS MepecTaHOBKM, pa3MeLLeHus,, COYeTaHMS. OK-03, OK-
KOMOHHATOPHKH 04,
Tema 13.2 CopepxaHue y4eGHoro matepuana 4 OK-05, OK-

07

CoObITHE, BEPOSITHOCTH
coObITHA. Cl102KeHHe H
YMHoO:xkeHue Bep Tema
13.3

BeposiTHOCTH B
npogeccuOHAIBHBIX
3aavyax osITHOCTel

OTHocuTENbHasA YacToTa cobbITUSA, CBOMCTBO ee yCToMYnBocTU. CTaTucTmyeckoe

onpegerneHue BepoaTHoCcTU. OueHKa BEPOSATHOCTM cOObITUS COBMECTHbIE M HECOBMECTHBIE COObLITUSA. Teopembl O
BEPOSATHOCTU CYMMbI CODBITUN.

YcnoBHasi BEPOSITHOCTb. 3aBMCMMbIE U HE3aBUCUMbIE COObITMSA. TeopeMsl O

BEPOSATHOCTW NpPOmn3BeAeHNs COObITUN.
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Tema 13.4 CopepxaHune y4ebHOro maTepmana 6
Juckpernas cay4aiinas | Bugbl crniyyqariHbix BenuumH. OnpegenexHve QUCKPETHOW Cry4anHon BENWUYMHbLI. 3aKoH
BeJIUYHHA, 3AKOH ee pacnpeaeneHus AUCKPETHOW CryYanHomn BennynHbl. Ee uncnosble xapakTepucTuku
pacnpeeaeHust
Tema 13.5 CopepxaHue yyebHoro maTepmana 4
3anaun . BapwaumoHHbii pag. MNMonuroH 4actoT v rmctorpamma. Cratuctuyeckne
MaTEMaTHICCKOH XapaKkTepucTvkU psiga HabmoaaeMbiX AaHHbIX
CTATHCTUKH
Tema 13.6 CopepxaHue y4ebHoOro maTepmana 4
Cocrasiaenue Tabdauu u MepBunyHasa obpaboTka cTaTUCTMHECKMX AaHHbIX. [padmyeckoe nx npeacrasneHve.
AMAarpaMm Ha NPakTHKe | HaxoxgeHWe cpedHuX XapaKTepucTuK, Habnwogaemblx JaHHbIX
Tema 13.7 CopepxaHue yyebHoro maTepuana 2
Pemenne 3anaq. OnemeHTbl KOMBUHaTOpukK. CobbiTE, BEPOATHOCTb COOLITUS. CNOXEHNE N YMHOXEHME
neMeHThI BEpOSATHOCTEN
KOMOMHATOPHKH,
CTAaTHCTHKHU M TEOPUH
BEPOSITHOCTEH
Paznen 14. YpaBHeHHsI M HEPaBeHCTBA 26
Tema 14.1 Coaep:xkanue yueOHOT0 MaTepuaia 4
PaBHOCHJIBbHOCTH PaBHOCHJIBHOCTH ypaBHeHMIi U HepaBeHcTB. Onpenenenusi. OCHOBHBIE TeOpeMbI
ypaBHeHHil n PABHOCHJILHBIX Nlepexo/iax B ypaBHEHUSAX M HepaBeHCTBaX. Of1ue MeTOAbI pelIeHust
HepPaBeHCTB. YPaBHeHMii: mepexo/ OT paBeHCTBAa (PYHKUMII K paBEHCTBY apryMeHTOB LISl
Oomue meToabl MOHOTOHHBIX (PYHKUMI, MeTO/ Pa3Ji0:KeHUsI HA MHOKMTEJHM, MeTO/l BBeJeHUs1 HOBOM
pelieHust nepeMeHHOM, GyHKIMOHAIbHO-TPadUuUeCKUil MeTO/
Tema 14.2 Coaep:xkanue yue0HOT0 MaTepuasa 4
I'papuyeckuii MeToa OGurre MeTO/IbI PeLIeHHsI HEPABEHCTB: MEPexo/l OT CPABHEHHS! 3HAYEHHI PYyHKIHUIA K
peureHus ypaBHeHuu, CPABHEHWIO 3HAYEHHI APTYMEHTOB Il MOHOTOHHBIX (PYHKIHUi, METO] HHTEPBAJIOB,
HEPaBEHCTB ¢yHKIMOHANILHO-Tpaduueckuii MeToa. I'paduueckuii MeTO penIeHnsl ypaBHEeHMil 1
HEPaBEHCTB
Tema 14.3 Coaep:xkanue yue0HOro0 MaTepuaja 4
YpaBHeHus u Onpenenenue moayas. PackpeiTue Mmoayns no onpeaenenuio. Ilpocreiinue ypapHeHus
HepaBeHCTBA U HepaBeHCTBa ¢ MoayJaeM. [IpuMeHeHHe PAaBHOCHJIBHBIX MIEPEX0/I0B B ONpeaesIeHHbIX
¢ MOAyJIeM THNAX YPABHEHHIl 1 HEPABEHCTB € MOYJIeM
Tema 14.4 Coaep:xanue yue0OHOT0 MaTepuaa 4
YpaBHeHust u 3HakomcTBO ¢ napamerpom. IIpocreiinine ypaBHeHHs1 1 HePaBEHCTBA € MAapaMeTPOM
HepaBeHCTBa
¢ mapaMeTrpamMu
Tema 14.5 CocraBnenne | CoaepxaHue y4eOHOro MaTepuaJa 6

U pelienue
npogeccHoHATbHBIX
3a1a4

¢ NOMOINBI0 YPABHEHMIT

Pemenue TexcToBBIX 32124 NPOGeCCHOHAIBHOIO CO/ICPKAHNS
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Tema 14.6 Copep:xanue yue0HOr0 MaTepuaJia 4
Pemenne 3agau. O0mme MeTOAbI pelieHNsi ypaBHEHU. YpaBHEeHHsI 1 HEPABEHCTBA € MOYJIEM H €

YpaBHeHust napaMeTpaMu

U HEPaBEeHCTBA CamocrosiTe1bHast padora 6
IIpome:kyTouHaS JK3aMeH 16
aTTecTalus

KOHCYJILTALMSA 12
BCET'O 322
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3. YCJOBUS PEAJIM3ALIMU OBIIEOBPA3OBATEJIbHON
JUCIHUIIVINHBI

3.1. [Ins peanu3anuy NporpaMMbl JUCHUIUIMHBI TOJIKHBI OBITH IPEYCMOTPEHBI
CIICIYIOIIHE CIICIUATbHBIC TOMEIICHHUS:

Peanuzanus nporpaMMbl AUCUUIUIMHBI TPEOYET HANUYKS Y4eOHOrO KabuHeTa
MaTeMaTHKH.

O6opynoBanue yaeOHOTo KabUHeTa!

- IOCAI0YHBIC MECTA M0 KOJIUYECTBY 00YUaIOIINXCS;

- pabouee MeCTO MPEeroIaBaTes;

- KOMIUIEKT y4eOHO-HATJISIIHBIX TOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHUAIIOB;

- 3aJ[aHus U1 KOHTPOJIBHBIX padoT;

- mpoheCCHOHAILHO OPUCHTHPOBAHHbIC 3aIaHUS,

- MaTepUaIbl IK3aMEHA.

Texuuveckue cpeacTBa OOyUCHHUS:

- IEPCOHAIILHBIN KOMITBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM 00€CIIEYCHUEM;
- IPOCKTOP C IKPAHOM.

3.2. Uudopmannonnoe odecrieyeHne 00y4eHus
Ilepeuenr  peKOMeHAYeMBIX  Y4eOHBIX u3nanuii,  HHTepHET-pecypcos,
JIOTIOJTHUTEIbHOH JIMTEPaTyphl.
OcCHOBHBIEC HCTOYHMKH:

1. Anumos 1. A. u Op. «MatemaTukay: anredpa U HayaJla MATEMAaTHYECKOTO aHAJIN3a, TEOMETPHSL.
Anre6pa ¥ Hayalla MaTeMaTH4eCcKoro aHanusa (0a30Bblif U yriayOneHHsiit ypoBHu).10—11 kmacchl.
— M., 2020.

2.baBpun, U. . Maremartuka : y4eOHUK M TNPAKTHKYM ISl CPEAHEro MPOo(eCCHOHAIBLHOTO
obpazoBanus / U. U. bappun. — 2-e m3a., nmepepad. u mon. — Mocksa : MU3narensctBo FOpaiit,
2020. — 616 c. — (IIpodeccronanbnoe obOpasosanue). — ISBN 978-5-534-13068-3. — Texkcr
snextpouHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/449045

3.Janasn, A. A. Marematuka : yueOonuk / A.A. Jlagasia. — 3-e u3z., ucnp. u gomn. — MockBa :
NHOPA-M, 2020. — 544 c. — (Cpennee nmpodeccroHanbHoe odpazoBanue). - ISBN 978-5-16-
012592-3. - Tekcrt : anekTponnbiit. - URL: https://znanium.com/catalog/product/1097484

4 1llunogsa, JI. 1. MaTtemaruka : yuebnoe nocodue / JL.U. Illunosa, A.E. Illunos. — Mocksa :
NH®PA-M, 2020. — 238 c. — (Cpennee npodeccuonanbHoe odpazoBanue). - ISBN 978-5-16-
014561-7. - Tekcer : anextponnsiii. - URL: https://znanium.com/catalog/product/1127760

S.Amanacan JI. C., bBymysoe B. ®., Kaoomyes C. b. u op.»Matemarukay: anreOpa ¥ Hadajia
MaTeMaTU4eckoro ananuza. ['eomerpus. ['eomerpus (6a3oBblii U yriyOneHHbIH ypoBHH). 10—11
knaccel. — M., 2020.

6.bawmarxos, M. M. Maremaruka : yueOnuk / bammakoB M.M. — Mocksa : KnoPyc, 2017. —
394 c. — (CIIO). — ISBN 978-5-406-05433-8. — URL.: https://book.ru/book/919991

7.bawmakog M. M . « MartemaTuka: aiaredpa 1 Hayajga MaTeMaTUYECKOro aHaJIW3a, T€OMETPHs:
COopHuK 3ama4 npoduiabHON HampaBieHHOCTH». COOpPHMK 3agad NMpo(UILHON HANpPaBICHHOCTH:
yae0. mocobue sl CTyHd. yupexaeHud cpen. mpod. oOpazoBaHus. — HM3gaTenbCkuil LEHTP
«Axagemus» , 2020.

I[OHO.]IHI/ITCJILHI)IG HCTOYHUKMU:

1./lucuukun, B.T. MaremaTuka B 3aJa4ax C pelICHUSIMH [DIEKTPOHHBIN pecypc| : yuebHoe
nocobue / B.T. Jlucuukun, M.JI. ConoBeitunk. — DnektpoH. naH. — Cankr-IletepOypr :
Jlanb, 2021 — 464 c.

34


https://urait.ru/bcode/449045
https://znanium.com/catalog/product/1097484
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2. AnreOpa u Havana ananusa, YueOHoe mocobwue mist CI10, boromonos H.B., 2019

— UHTepHeT — pecypcesbi:

— www.fipi.ru

— http://www.exponenta.ru/
— http://www.mathege.ru

— http://uztest.ru

Hepno;m'{ecmle H3TaHUA:

1. Anrebpa u ananu3 /Hayunslii xypHan. Yupeautenb: Poccuiickas akajgemMusi Hayk.
N3znarens Cankr-IlerepOyprekas nznarensckas pupma «Hayka» Poccuniickoii akagemMun HayK
2. Huckpernas»Marematukay /Hayanslii )xypHai. Yupenutensb: Poccuiickas akagemus

Hayk. M3narens Cankt-lIletepOyprckas mznatenbckas ¢upma «Hayka» Poccuiickol akamgeMun
HayK.

3. Marematnueckue 3ametku /Hayunslii s)xypHan. Yupeaurens: Poccuiickas akanemust
Hayk. M3znarens Cankt-lletepOyprckas umznatenbckas ¢upma «Hayka» Poccuiickolt akameMuun
HayK.

4. VYcnexu wmarematndyeckux Hayk /Haywnslii sxypHan. Yupenutenb: Poccuiickas
akagemuss Hayk. Wsnarens Cankrt-IlerepOyprckas usparensckas ¢upma «Hayka» Poccuiickoit
aKaJeMHUH HaYK.
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4. KOHTPOJIb M OLICHKA Pe3yJIbTATOB OCBOCHHS 00111€00pa30BaTeIbHOM
AUCHUNIMHBI

KouTponbr # olleHKa pe3yiabTaTOB OCBOCHHsS  0O0IIe00pa3oBaTeIbHON
JUCLUIINHBI

pacKpbIBalOTCS 4Yepe3 JUCUUIUIMHAPHBIE pEe3ysbTaThl, HAlpaBiICHHbIE Ha
dbopmupoBaHue

o0mMX ¥ MNpo(PEeCCHOHANBHBIX KOMIETEHIMH IO pa3jenaM MU TeMaM
CoJepKaHusl y4eOHOT O

Martcpuala..
TEMA
Oomasi/mpodeccuoHaabLHAS Tun oneHOYHbIX
KOMIIETEHIHA MepONmpHUsSITHS
OK 01. Beioupars cnoco0bl P 1, Tema 1.1, 1.2, 1.3 I1-0/c5 | TectupoBaHue
peuieHust 3aga4 ,14,15,1.6 YcrHblii onipoc
npogeccHoHAIBHOI P2, Temn1 2.1,2.2,2.3,2.4, MartemaTn4yeckuii
JNeATeJIbHOCTH 2.5 M-o0/c, 2.6 JUKTAHT
NPUMEHUTEJIBbHO P 3, Temsi 3.1, 3.2, 3.3 I1-0/c, | MuauBuayabHas
K Pa3IHYHBIM KOHTEKCTaM 3.4 caMoCTosITeJIbHAs
P4, Temn1 4.1,4.2,4.3,4.4, paGora
45,46,4.7 IpeacraBiaenue
II-0/c, 4.8, 4.9, 4.10, 4.11 pe3yJIbTaToOB
PS5, Temsi 5.1, 5.2 NPaKTHYeCKUX pador
P 6, Temni 6.1, 6.2, 6.3, 6.4, 3ammTa TBOPpUYECKUX
6.5, 6.6, 6.7 padot
II-o/c, 6.8, 6.9, 6.10 I1-o0/c, 3amuTa
6.11 MHAUBHUAYAJIbHBIX
P7,Temnr 7.1,7.2,7.3,7.4, NMPOEKTOB
75,76,7.7 KounTposabHas pagora
II-0/¢,7.8,7.9, 7.10 I1-o0/c, Bobinosinenne
7.11,7.12, 3K3aMeHAIMOHHBIX
7.13,7.14,7.15,7.16, 7.17 3ajaHuit
P 8, Temni 8.1, 8.2, 8.3, 8.4,
8.5,8.6
P9, Temn1 9.1, 9.2, 9.3,
9.4,95
P 10, Temsn: 10.1, 10.2, 10.3,
10.4
P11, Temn: 11.1, 11.2, 11.3
IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7
P 12, Temnr 12.1,12.2, 12.3,
12.4
P 13, Temn: 13.1, 13.2, 13.3,
13.4,135
II-o/c, 13.6
P 14, Temnr1 14.1, 14.2, 14.3,
14.4,145
IT-o/c, 14.6
OK 02. Hcnonas30Bath P1,Temal.1, 1.2, 1.3 IT-0/c, TecTupoBaHue
COBpEMEHHbIE CpeCTBa 1.4,15,1.6 YcTHblif onipoc
P2, Temnr 2.1,2.2,2.3,2.4, MarteMaTu4yecKuii
MMOMCKA, aHAJIN3a U 2.5II-0/c, 2.6 JMKTAHT
P 3, Temnr 3.1, 3.2, 3.3 TI-o/c, NuauBuayaabHas
HHTEPIPETANNN
3.4 caMoCTOsITeIbHAsI
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nHpOpMAITH, H
MHPOPMAITMOHHBIE
TEXHOJIOTUH JJISl BBITTOTHEHHS
3a1a4 mpogecCHOHANTBHON

JACATCIBbHOCTHU

P4, Teme1 4.1,4.2,4.3,4.4,
45,4.6,4.7

IT-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1,5.2

P 6, Temr1 6.1, 6.2,6.3, 6.4,
6.5,6.6,6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7,Temm 7.1,7.2,7.3,7.4,
75,76,7.7

IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17
P 8, Temur 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temsr 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3 I1-
olc,

11.4,11.5,11.6 IT-o/c, 11.
P12, Temnr 12.1,12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,135

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4,145

IT-o/c, 14P 12, Temsr 12.1,
12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4,135

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4,145

IT-o/c, 14.6.6

pabora
IIpeacraBaenue
pe3yabTaToB
NpaKkTHYecKUuX pador
3ammuTa TBOPpUYECKUX
pador

3amura
HHIMBHIYAJIbHHBIX IPOEKTOB
KonTpoabsnast pabora
Brinosinenne
IK3aMEeHALHOHHBIX
3aJaHui

OK 03. [1nanuposats u
pea30BbIBATH COOCTBEHHOE
npoecCHOHABHOE H
JMYHOCTHOE Pa3BUTHUE,
NpeANPUHUMATENBCKYIO
JACATCIBbHOCTH B
npodeccronansHo# chepe,

HCIIOJIBb30BAaTh 3HAHUA 110

(hMHAHCOBOM TPaMOTHOCTH B
Pa3IMYHbIX )KU3HEHHBIX
CHUTYaLHUsIX

P1,Temal.1, 1.2, 1.3 I1-0/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,
2.5I1-o0/c, 2.6

P 3, Temn1 3.1, 3.2, 3.3 IT-o/c,
3.4

P4, Temr1 4.1,4.2,4.3,4.4,
45,46,4.7

IT-0/c, 4.8,4.9,4.10,4.11

PS5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7, Temn1 7.1,7.2,7.3,7.4,
75,76,7.7

IT-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

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

P9, Temrr 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 I1-
o/c,

TecTupoBaHue
YcrHblii onpoc
MaremaTH4yeckui
AUKTAHT
NupuBuayasibHas
caMoCTOsATeIbHasA
pa6ora
IIpeacraBiaenue
pe3yabTaToB
NMPaKTHYECKUX padoT
3amuTa TBOpPYECKUX
pador

3ammura
HHIUBHIYAJTbHBIX
NPOEKTOB
Kontpoasnas padora
BeinoJsiHenue
K3aMeHALHOHHBIX
3ajaHul
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11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4,135

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4,14.5

IT-o/c, 14.6
OK 04. D¢ddexTuBHO P1,Temal.1,1.2, 1.3 II-0/c, ecTUpOBaHUe
B3aMMOJEHCTBOBATE U 1.4,15,1.6 YcTHBI onpoc
padoTaTh B KOJUICKTHBE U P2, Temn 2.1,2.2,2.3,2.4, MaTteMaTH4ecKHii
KOMaH/Ie 2.5II-0/c, 2.6 JUKTAHT

P 3, Temnr 3.1, 3.2, 3.3 [T-o/c, NupuBuayaibHas

3.4 caMoCTosITeJIbHAs

P4, Temr1 4.1,4.2,4.3,4.4, pa6ora

45,4.6,4.7 IpeacraBaenue

IT-o/c, 4.8,4.9,4.10,4.11 pe3yabTaToB

PS5, Temnr 5.1,5.2
P 6, Temsn1 6.1, 6.2, 6.3, 6.4,

NPaKTHYECKUX padoT
3amura TBOPYECKHUX

6.5, 6.6, 6.7 pa6or

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 3ammura

6.11 MHAUBHUAYAJIbHBIX

P7,Temm 7.1,7.2,7.3,7.4, NMPOEKTOB

7.5,76,7.7 Kontpoabnas padora

I-0/c,7.8,7.9,7.10 I1-o/c, 7.11, | Bpimoinenue

7.12, IK3aMeHAIMOHHBIX

7.13,7.14,7.15,7.16, 7.17 3aJaHui

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

8.5,8.6

P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3,

104

P11, Temer 11.1,11.2, 11.3 I1-

olc,

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

P12, Temnr 12.1,12.2,12.3,

12.4

P 13, Temsr 13.1, 13.2, 13.3,

13.4,135

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,

14.4,145

IT-o/c, 14.6
OK 05. OcymecTBisITh YCTHYIO P1,Tema 1.1, 1.2, 1.3 TI-0/c, TecTupoBaHue
Y IMCbMEHHYIOKOMMYHUKAIUIO Ha 1.4,15,1.6 YcTHbli onpoc
TOCY/IapCTBEHHOM SI3BIKE P2, Temsr 2.1,2.2,2.3,2.4, MarteMaTH4ecKHuii
Poccwuiickoii @eneparuu ¢ 2.5 I-o0/¢c, 2.6 JUKTAHT
ydeToM ocoOeHHOCTEH P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, NupuBuayanbHas
COLMAIBHOT'O U KYJIbTYPHOTO 3.4P 4, Temr1 4.1,4.2,4.3,4.4, | camocToATeIbHAS
KOHTEKCTa 45,4.6,4.7 pabora

IT-o/c, 4.8, 4.9, 4.10, 4.11 IIpencraBiaenue

P 5, Temsr 5.1, 5.2 pe3yJIbTaToOB

P1,Tema 1.1, 1.2, 1.3 TI-0/c,
14,15,1.6

P2, Temsr 2.1,2.2,2.3,2.4,
2.5II-o0/c, 2.6

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

P4, Temn1 4.1,4.2,4.3,4.4,
45,4.6,4.7

IT-o/c, 4.8,4.9,4.10,4.11
PS5, Temrr 5.1,5.2

NMpPaKTHYeCKUX padoT
3ammTa TBOPYECKHUX
padot

3amuTa
HHIMBHIYAJIBHBIX
NPOEKTOB
KonTpoabnas pabora
BoinoJsiHeHue
IK3aMeHAHOHHBIX
3alaHUi
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P 6, Temnr 6.1,6.2, 6.3, 6.4,
6.5, 6.6,6.7

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

P7, Temn 7.1,7.2,7.3,7.4,
75,76,7.7

IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

7.12,

7.13,7.14,7.15,7.16, 7.17

P 8, Temn1 8.1, 8.2, 8.3, 8.4,
8.5,8.6

P9, Temr1 9.1,9.2,9.3,9.4,95
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3 TI-
o/c,

11.4,11.5,11.6 IT-o/c, 11.7
P12, Temnr 12.1,12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4,135

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4,145

IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,

9.495

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2, 11.3 I1-
olc,

11.4,11.5,11.6 IT-o/c, 11.7
P12, Temnr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 13.511-0/c, 13.6

P 14, Temur 14.1, 14.2, 14.3,
14.4,145

IT-o/c, 14.6

OK 06. ITposiBnsiTH

TPaXAaHCKO [ | TaTPHOTHYECKYIO
MO3HIIHNIO,

JIEMOHCTPUPOBATH
0CO3HAHHOE MOBEJCHHUE HA
OCHOBC TpaI[I/II_lI/IOHHI:IX
00IIIEYETOBEYECKUX
LIEHHOCTEH, B TOM YHCJIC C
Y4E€TOM rapMOHU3ALMNH
MEKHAIIMOHAJIBHBIX U

P1,Temal.1,1.2, 1.3 IT-0/c,
14,15,1.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6,6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7,Temm 7.1,7.2,7.3,7.4,
75,76,7.7

M-0/c,7.8,7.9, 7.10 TI-o/c, 7.11,

7.12,

TecTupoBaHue
YcrHblii onpoc
MaremaTnueckuii
AUKTAHT
NnauBuayanbHas
caMoCTOsATeIbHasA
pa6ora
IIpeacraBiaenue
pe3yabTaToB
NMPaKkTHYecKUX pador

MEXPEIUTHO3HBIX 7.13,7.14,7.15,7.16, 7.17 3ammuTa TBOPYECKUX
OTHOUICHUH, TPUMEHSATh P8, Temn 8.1, 8.2, 8.3, 8.4, padort

CTaHIAPTHI 8.5, 8.6 3ammura
AHTUKOPPYNLUOHHOIO P 14, Tems 14.1, 14.2, 14.3, HHIMBHUAYAJIbHbIX
MOBEIEHUS 14. T1-o/c, 14.6 NMPOEKTOB

4,145

OK 07. CopelicTBOBaThH P1,Temal.1, 1.2, 1.3 IT-o/c, TecTupoBaHue
COXPaHEHHIO OKPYIKaIOLIEH 14,1516 YcrHBbli onpoc
Cpelibl, pecypcocOepeeHHIO, P2, Temn1 2.1,2.2,2.3,2.4, MarteMaTH4ecKuii
MPUMEHSTh 3HAHUA 00 2.5II-o0/c, 2.6 JUKTAHT
W3MEHECHHUHM KJIMMaTa, P 3, Temn 3.1, 3.2, 3.3 IT-o/c, NupuBuayanbHas
NPUHIHUIIBI OEPEKINBOTO 3.4 CaMOCTOSATEIbHASA
MIPOU3BOJICTBA, dIPPEKTHBHO P4, Temn14.1,4.2,4.3,4.4, paGora
JeficTBOBATh B 45,46,4.7 IIpencraBiaenue
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YpEe3BBIYAHBIX CUTYAIHSIX

IT-0/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4,
6.5,6.6,6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c,
6.11

P7,Temm 7.1,7.2,7.3,7.4,
75,76,7.7

IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,

7.13,7.14,7.15,7.16, 7.17

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

P9, Temsr 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3 TI-
o/c,

11.4,11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4,135

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4,145

IT-o/c, 14.6

pe3yabTaToB
NPaKTHYeCKHX padoT
3amura TBOPYeCKHUX
pador

3amura
HHIAUBHYAJTbHBIX
NPOEKTOB
KonTpoabsnast pabora
BeinoJsinenue
IK3aMEeHALHOHHBIX
3agaHuit
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