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1. OBLUAA XAPAKTEPUCTUKA NMPUMEPHOMN PABOYEN
NMPOIrPAMMBI OBLEOBPA30OBATENbHON OUCLUUMNUHBI
«MaTtemaTuka»

(HaumeHosaHue GUCUUMNIUHbI)

1.1. MectOo AucuMNIUHbLI B CTPYKType npodeccuoHarbHOU
oGpasoBaTenbHoOM nporpammbl CIO:

ObuweobpasoBatensHas aucuunnmHa «MaTtematuka» 4aBnsieTcs
obsa3aTenbHON YacTblo obuieobpasoBaTenbHOro LMKna obpasoBaTenbHOM
nporpaMmmbl B COOTBETCTBUM C drocC

(no npogheccuu/cneyuansHocmu)

1.2. Llenu n nnaHmpyemMble pe3yrnbTaTbl 0CBOEHUA AUCLUMUNIIUHDI:

1.2.1. Llenb gucumnnvHbl

CopepxaHue nporpaMmmbil obuweobpaszoBaTenbHOW ONCLUNIINHbI

«MaTtemaTuka» HanpaBneHO Ha LOCTUXEHWE pe3ynbTaToB ee U3yYeHus B

cootBeTCcTBUKN C TpeboBaHnamm ®IrOC COO c y4eToM NpoheccnoHanbHoOM

HanpasneHHocTn ®IrOC Crl10.

1.2.2. NnaHupyemble pesynbTaTbl OCBOEHUSA
obweobpasoBaTtenbHON aucuuninHbl B cootBeTcTBMM ¢ PIrOC CIO n
Ha ocHoBe PIOC COO
Ocoboe 3Ha4vyeHne gucumnimHa nMeeT npun gopmmpoBaHum n passutum OK un
MK (OK ykasbiearomcs u3 Hoeo2o makema ®IOC CI1O 2022z00a o

npogbeccuu/crnieyuaribHocCmMu)



MnaHnpyemble pe3ynbTaTtbl 06y4YeHus

OOwmne KoMmneTeHUUU

O6wume’ OucumnnuHapHblie?

OK 01 BbibnpaTtb cnocobbl - BrageTb MeTodaMu [oKasaTenbCTB, anroputMamu
- cdopmupoBaTb  FPaXXAAHCKYI  NO3ULNIO i
pelleHns 3agav pelweHnsa 3agad; ymeHne opMynmpoBaTb onpeaeneHus,
y oOy4atoLlerocsa Kak aKTUBHOrO n
npodeccuoHanbHom y AKCMOMbl W  TeopeMmbl, MPUMEHSATb WX, MPOBOAUTH|
OTBETCTBEHHOIO JyneHa POCCUIACKOro _
nesaTenbHOCTH 0BLIECTBa: oKasaTesibHble pacCyXOeHus B XOA4e peLleHus 3agav;
NPUMEHUTENBHO ’ y - yMeTb onepupoBaTb MNOHATUSIMWU: CTEMeHb 4Yucna,
- FOTOBHOCTb K 'YMaHUTapHOW 1 BOSIOHTEPCKOWN .
K pasfiMyHbIM KOHTEKCTaMm nesTenbHOCTH: norapudM 4Yucna; YMeHue BbIMOMHATL  BblYUCEHUE
’ y 3Ha4YeHW 1 Npeobpas3oBaHMs BbIPAXXEHWI CO CTEMEHAMM U
- OCO3HaTb JNYHbIN BKNag B MNOCTPOEHUM
N ] norapndmamm, npeobpasoBaHus OApPOOHO-paLMOHASbHbIX
yCTOn4YmMBOro dyayLiero; -
BblpaXXeHWM;
- chopmupoBaTtb MUPOBO33PEHMUS, . .
- yMeTb BblbvpaTb NOoXOOALMNA U3YYEeHHbIN MeToa Ans
COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
y pelleHns 3agayun, pacno3HaBaTb MateMaTmnyeckue oakTbl
pasBuUTUS Haykn M OBLLECTBEHHOW MNPAKTUKW,
MW maTematnyeckme  Mogenm B MPUPOAHbIX WU

OCHOBAHHOIO Ha ananore KynbTyp, .
OOLECTBEHHbIX  SABMEHUSIX, B  WCKYCCTBE;, YMEHUe
CcnocobCTBYIOLLLErO OCO3HAHUIO CBOErO MecTa B ¥
) NpuBOOUTbL  NPUMEPbI  MaTtemMaTUYeCKMX  OTKPbITUNA
NOSIMKYNbTYPHOM MUPE; S N N
POCCUNCKOM N MUPOBOW MaTeMaTU4ECKON HayKMW.
- caMocCToATenbHO  (bopMynupoBaTb WU .
-  YMeTb OnepupoBaTb  MOHATUSMWU:  MHOXECTBO,
akTyanuaupoBaTb npobrnemy, paccmaTpuBaTb .
. NOOMHOXECTBO, onepauuMv HaL MHOXeCTBaMu; YMeTb
ee BCECTOPOHHE; y
MCNonb30BaTb TEOPETMKO-MHOXECTBEHHbLIWM annapart Ans

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTatbl 3 ®FOC COO (8 nocneaHel peaakumm ot 12.08.2022) B oTrnaronbHoit popme, bopmmpyemble
06uLeo0bpasoBaTeibHON ANCLUUNINHOM
2 IncumnamHapHble (npeameTHbIe) pe3yabTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOHLIM NepedHem 8o ®FOC COO (8 nocneaHeit pegakumm ot 12.08.2022



- BHOCWUTb KOPPEKTUBbI B [EATENbHOCTb,
oLleHMBaTb COOTBETCTBUE pe3ynbTaToB
LUensiM, OLEeHMBaTb PUCKM  MNOCHeAcTBUM
NeaTenbHOCTY;

pasBuBaTb KpeaTMBHOE MbILLNEHNe npu
pPeLlEeHNN XXN3HEHHbIX Npobnewm;

CNOCOOHOCTb n rOTOBHOCTb K
CaMOCTOATENBHOMY MOMCKY METOAOB peLLEHMUS
NpPakTU4YeCKnX 3ajad, NPUMEHEHNIO
pPasnnMyHbIX METOAOB MO3HAHWS;

- CTaBUTb M GopMynupoBaTb COOCTBEHHbLIE
3agayn B oO6pasoBaTenbHOM AEATENBHOCTU U
PKM3HEHHbIX CUTyaLMsX;

- YMETb WHTErpuMpoBaTb 3HAHWA W3 pPa3HbIX|
npeaMeTHbIX obnacren;

- BblgBUraTb HOBble uWaew, npegnaraTth)
opuUrMHanbHble NoAX0oAbl U PELUEHUS;
- nMeTb BHYTPEHHIOO MOTMBALMIO,

BKMIOYAIOLLY0 CTPEMSIEHNE K AOCTMKEHUIO
uenu n ycnexy, ontTMMmM3Mm, UHULMATUBHOCTb,
yMeHne [encTBoBaTb, WUCXOoO4s W3  CBOWUX
BO3MOXXHOCTEN

ONUCaHMa pearnbHbIX MNPOLECCOB M SABMEHUA U NpU
pelweHnn 3agady, B TOM u4ucne wu3 gpyrux y4vebHbix
npeameToB.;

- YMeTb OnepupoBaTb MOHATUAMU: HaTyparbHOE 4uChno,
Lenoe Yncno, octaTok No MOAYII, paunoHanbHoOe Y1CHo,
uppauMoHanbHOe YMCNO, MHOXeCTBa HaTyparsbHbIX,
UenbiX, pauMoHanbHbIX, AEACTBUTENbHbIX YUCES; YMETb
MCNONb30BaTb NPU3HAKN AENTMMOCTWN, HAMMEHBLUNIA OBLLMIA
nennutenb M HavMeHbllee obllee KpaTHoe, anropuTm
EBknuaa npm peweHun 3agay; 3HaKOMCTBO C pasfinyHbIMU
NO3MLMOHHBIMU CUCTEMaMN CHUCTIEHUS;

- YMeTb OnepupoBaTb MOHATUAMMU: KOMMMEKCHOE 4uCho,
COMPSPKEHHbIE KOMMSEKCHbIE YnCra, MOAyrb U apryMeHT
KOMMIIEKCHOro Yncna, gopma 3annucu KOMMNIIEKCHbIX Ynucen
(reomeTpuyeckas, TPUroHoMeTpu4eckas n
anrebpanyeckas); ymeTb Npou3BOoaUTb apudMeTnyeckue
NencTBUS C  KOMMMEKCHbIMW  Yyucnamu;  NpUBOAUTH
npuMepbl UCNOJTb30BaHUSA KOMIMIEKCHbIX YMCe;

- YMeTb MoAenupoBaTb pearibHble CUTyauun Ha A3blke
MaTemMaTuKW; COCTaBfisiTb  BblPaXeHWUd, YpaBHEHWS,
HepaBeHCTBA W WX CUCTEMbl MO YCMOBUIO 3ajayw,
nccnegoBatb MOCTPOEHHbIE MOAENU C UCMNOSb30BaHUEM
annapata anrebpbl, WHTepnpeTUpoBaTb MOMYYEHHbIN
pesynbTaT; CTPOUTbL MaTeMaTU4eCKne MOAeNN C NOMOLLbI)
reomMeTpUYEeCKUX MNOHATUA U BENNYMH, peLlaTb CBA3aHHbIE
C HUMW NpaKTU4eCcKue 3aa4vmn; CoCTaBMATb BEPOATHOCTHYHO
MoZenb W WHTepnpeTMpoBaTb MOMyYEHHbIM pe3ynbTar;
pewartb npuknagHble 3agayv cpencresamu
MaTeMaTM4yecKoro aHanusa, B TOM 4uUCre CcoumarnbHO-

9KOHOMMYECKOro 1 (PN3NYECKOro XapakTepa




OK 02 Ncnonb3oBaTtb
COBpeEMEHHbIe cpeacTBa
noucka, aHanumsa u
MHTepnpeTaunn
nHopmauum, n
MHOPMaUNOHHbIE
TexHonornmm gns
BbIMNOSTHEHWNSA 3a4au
npodgeccmnoHanbHoOn
NesaTenbHOCTH

- YMETb B3aMMOOENCTBOBATbL C coumanbHbIMK

MHCTUTyTaMn B COOTBETCTBUM C UX PYHKLMNSIMM
N Ha3HaYeHneM;

- CnocobHOCTb oOueHMBaTb CUTyauulo U
npuHMMaTb OCO3HaHHblEe peLueHus,

OPUEHTUPYSACb Ha MOpasibHO-HPABCTBEHHbIE
HOPMbI N LLEHHOCTH;

- TOTOBHOCTb K TpyAy, OCO3HaHWEe LEeHHOCTU
MacTepcTBa, Tpygonobue;

- TOTOBHOCTb K aKTUBHOW [OEATENIbHOCTU
TEXHOMNOrM4yeckoun " coumanbHomn
HanpaBrIEHHOCTH, CMOCOBHOCTH
WHMLUMPOBATD, nnaHMpoBaTb n
CaMOCTOSATENTbHO BbINOJTHATb Takyto
NeATenbHOCTb;

- nonyvartb HOBblE 3HaHUS, ero
MHTepnpeTauuu, npeobpasoBaHunio n
NPUMEHEHNIO B pasnu4yHbix  y4ebHbIX
cUTyauusix, B TOM u4uCre npu CO34aHun

y4eOHbIX 1 coumanbHbIX MPOEKTOB;

- BbISIBNIATb NPUYUHHO-CIEACTBEHHbIE CBA3M U
aKTyanuampoBsaTb 3agadyy, BblABUraTh
rmnoTesy ee peLleHus, HaxoauTb aprymMeHTbl
Nna  AgokasaTenbCTBa CBOUX YTBEPXOEHWUMU,
3afiaBaTb NapameTpbl U KPUTEPUN PELLEHUS;

- BNageTb HaBblkaMy MOMyyYeHns nHpopmaumm
n3 NCTOYHMKOB pasHbIX TWNOB,
CaMOCTOATENbHO  OCYLLEeCTBNATb  MOWUCK,
aHanu3, cuctemMartusauuio U MHTepnpeTaumnto
MHOpPMaUUN  pasnnyHbIX BUOOB W opMm
npegcraBneHus;

- UCMOnb30BaTb CpeacTBa MHMOPMAaLMOHHbBIX]

-  YMeTb onepupoBaTb MOHATUSMWU:  paLMOHanbHas
PYHKUMA, NoKasaTenbHaa (PyHKUUS, cTeneHHasa pyHKuus,
norapummnyeckas dYHKUMS, TPUrOHOMETPUYECKNE
byHKUMMK, OoBpaTHble PYyHKUMMK; YMEHME CTPOUTb rpaduku
M3YYEeHHbIX YHKUUK, UCNonb3oBaTb rpadukn  npu
N3y4eHUM MpOLEeCCOB U 3aBUCUMOCTEN, MPU peLLeHnn
3agavy U3 Opyrux YyyeOHbIX npeamMeToB U 3agad U3
peanbHOM >XU3HUW; BblpaxaTb opmynamMuv 3aBUCUMOCTHU
Mexay BenuunHamu;

yMeTb  onepupoBaTb  MOHATUSAMU:
TOXOECTBEHHOE npeobpasoBaHue, ypaBHEHWME,
HepaBeHCTBO, CUCTEMa YpaBHEHWA W HEpPaBEeHCTB,
PaBHOCUNBHOCTb YpPaBHEHWA, HEPaBEHCTB W CUCTEM,
pauMoHanbHble,  MppauuoHarbHble,  MOKa3aTesbHble,
CTEMNEHHble, norapummyeckme, TPUrOHOMETPUYECKME)
YpaBHEHUSA, HepaBeHCTBa W CUCTEMbI; YMETb peLuaTh)
YpaBHEHUS, HepaBEHCTBA W CUCTEMbI C MOMOLLbH)
pasfMyHbIX NPUEMOB; pellaTb YpaBHEHUS, HepaBeHCTBa U
CUCTEMblI C nNapaMeTpoM; MNPUMEHSATb YpPaBHEHUS,
HepaBEeHCTBA, X CUCTEMbI AN peLleHna MaTeMaTUYeCKmX]
3a4ay 1M 3a4ay M3 pasnnyHbix obnacTten Hayku n pearnbHON
PKU3HW;

- yMeTb cBOOOOHO onepupoBaTtb MOHATUSIMWU: ABUXKEHME,
napannenbHbin NepeHoC, CUMMETPUS Ha MNIOCKOCTU U B
NpPOCTpaHCTBE, MNOBOPOT, Npeobpa3oBaHMe noaodus,
noaobHble urypbl; ymeTb pacno3HaBaTb paBHble U
nogobHble durypbl, B TOM YUcre B Npupoae, UCKyccTBe,
apXUTEKType; YMeTb MWCMNosib3oBaTb eOMeTpUYecKkue
OTHOLLEHMWS,, HaXOAWUTb TFEOMETPUYECKNE  BESTUYUHDI
(anvHa, yron, nnowanb, o6bem) Npu peweHun 3agad u3
ApYrmx y4ebHbix NpeaMeToB 1 U3 pearnbHON XXN3HN

TOXOECTBO,

N KOMMYHUKAUMUOHHbIX TEXHOMNOIrMnN B peLweHnn




KOTHUTUBHBIX, KOMMYHUKaTUBHbIX "
OpraHu3auUMoHHbIX 3agay € cobnoaeHnem
TpeboBaHWUN 3ProHOMMUKMN, TEXHUKN
©e3onacHocTy, TUINEHBbI,

pecypcocbepexeHuns, NpaBoBbIX N ATUYECKMX
HOPM, HOPM UH(pOpMaLNOHHON 6e3onacHoOCTy;
- BnageTb HaBblkaMW pacrno3HaBaHUs W
3aWmTbl  MHOpMaUMK,  NH(POPMaLMOHHON
Ge3o0nacHOCTU NMNYHOCTU

OK 03 lNnaHupoBathb U
peanu3oBbiBaTb
cobcTBEHHOE
npodeccmnoHarnbHoe 1
NMNYHOCTHOE pasBUTUE,
npegnpuHMMaTenbCKyto
nesaTenbHOCTb B
npodgeccnoHanbHoOn
chepe, ncnonb3oBaTb
3HaHMA No pruHaHCOBOM
rPaMOTHOCTU B pa3nnyHbIX
PKM3HEHHbIX CUTyauUnax

- TOTOBHOCTb K CaMOBbLIPaXEHUIO B pasHbIX|
BMAAX WCKYCCTBa, CTpPeMiieHMe nposiBNATb
KayecTBa TBOPYECKOM JIMYHOCTM;

UMEeTb WHTEePeC K pasnuyHbiM cdepam
npodpeccroHanbHoM OesTENbHOCTU, YMEHue

yMeTb OMepupoBaTb MNOHATUSIMU.  pauMOHarbHble,
nppaumoHarnbHble, nokasaTternbHble, CTeneHHble,
norapumMmuyeckne, TPUrOHOMETPUYECKUE YPaBHEHUS WU
HepaBeHCTBa, UX CUCTEMBbI;

- YMETb ONepupoBaThb NOHATUSIMU: MHOTOFPaHHUK, CeYeHne

coBepLlaTb OCO3HaHHbIA BbIOOp Oyayluen
npodeccun 1M peanu3oBbiBaTb COOCTBEHHbIE

PKN3HEHHbIE nnaHbl; rOTOBHOCTb n
CcnocobHOCTb K obpasoBaHuto n
camoobpa3oBaHMO Ha MNPOTSKEHUN BCEW
PKU3HU;

- aHanuM3upoBaTb MOJSlyYeHHble B  Xo4e
pelenns 3agayn pesynbTaTbl, KPUTUYECKU
oLeHMBaTb nx [OCTOBEPHOCTb,
NPOrHO3NpoOBaTb  WU3MEHEHWEe B  HOBbIX|
YCINOBUSIX;

- CAMOCTOATEJIbHO COCTaBIIATb MJ1aH peLlleHnd

MHOrorpaHHuka, Ky0, napannenenuneg, npuama,
nMpamunga, urypa n noBepXHOCTb BpaLLEHUd, LMnMHAP,
KOHyC, wap, cdepa, ce4dyeHuss urypbl BpaLleHus,
NNOCKOCTb, Kacawwasacsa cepbl, uunuvHapa, KOHyca,
nnowaab MNOBEPXHOCTM nupamuibl, NPU3Mbl, KOHyCa,
UMnNuHAapa, nnowagp ccbepsl, o6bem Kyba,
NPAMOYrofibHOro Napannenenunena, nMpamMmuabl, NPU3Msbl,
UMnNuHOpa, KOHyca, Wwapa; YMeHue  un3obpaxaTb
MHOrOrpaHHNKN N NOBEPXHOCTM BPALLEHNSA, X CEYEHUS OT
PYKW, C MNOMOLbID YEPTEXHbIX MHCTPYMEHTOB U
QNEKTPOHHbLIX CPEeACTB; YMETb pacno3HaBaTb CUMMETPUI]
B MPOCTPaHCTBE; YMeTb pacno3HaBaTb MNpaBUSbHbLIE
MHOrOrpaHHuKN;

yMeTb oOnepuvpoBaTb MNOHATUAMM: MNPSAMOYrofbHas
cuctemMa  KoopAauMHaT, KOOpAMHATbl  TOYKW,  BEKTOP,

npobnemMbl C y4eTOM UMEILLMXCA PecypcoB,
CODOCTBEHHbIX BO3MOXHOCTENn n
npeanoYvTeHnn;

- YMeTb OLEeHMBaTb PUCKM U CBOEBPEMEHHO
NPUHUMATbL PELLEHUS MO UX CHKEHMUIO;
- cdhopMupoBaTh MpusHaBaTb CBOE MpaBo U

npaBo ApYrux ngen Ha owmnbku.

koopAMHaTbl BEKTOpa, CKansipHoe Npou3BeAeHWe, Yron
MeXxay BeKTopamu, CymMMa BEeKTOpOB, NpousBeneHune
BEKTOpa Ha YMCNO; HaxoAuTb C MOMOLLbI WU3YYEHHbIX|




popMyn KoOpAuHaTbl CepeauHbl OTpe3ka, PacCTOSHUE
MexXay OBYMSI TOYKaMu;

- yMemb orepupogamsb MOHAMUSAMU. 2pagh, CEs3HbIU
epagh, Oepego, Uukr, epagh Ha ro0cKocmu;, yMeHUe
3a0asameb U oriucbieame e2paghbl pasiuYHbIMU criocobamu;
ucrnosib308amse 2paghbl rpu peweHuuU 3aday;

- ymMemb  Cc80600HO  orniepupogamb  MOHAMUSMU.
coyemaHue, riepecmaHoska, 4Yucro codYemaHul, 4Yucso
nepecmaHoB0K;, 6UHOM HbOMOHa;, ymemb MPUMEHSIMB]
KOMbOUHamopHble hakmbl U paccyX0eHusi O peweHus]
3adauy;

- ymemb HaxoOumb 8eposmHocmu  cobbimul ¢
ucriofnib308aHuUeM epaghu4yeckux memooos; MPUMEHSMb
0r1s1 peweHusi 3aday hopMyribl CHOXEHUS] U YMHOXEHUS]
gepossmHocmed, opMyrly  MOSIHOU — 8epOsSIMHOCMU,
copmyny  bepHynnu, kombuHamopHble akmbl U
opmyrnbl;  oueHusamb  8EPOSIMHOCMU  peasibHbIX
cobbimud; yMmems orepuposams MOHAMUSIMU. crlydalHas]
geriuYyuHa, pacnpedeneHue seposimHocmel,
Mamemamu4eckoe oxuodaHue, oucriepcus u
cmaHdapmHOe OMKIIOHEeHUEe  crydYauHoU  8€eslUYUHbI,
yHKUuUU pacrpedenieHusi u niom{ocmu pagHoOMepPHO20,
nokazamesibHo20 U HopMaribHO20 pacripedenieHul; ymeme|
ucrosib3o8ame ceolicmea U3y4YeHHbIX pacripedesieHul Oris
peweHus 3aday; 3HaKoOMCmeOo C MOHSAMUSMU. 38KOH
bonbwux yucesi, Memoobl 8bI6OPOYHbLIX Uccriedo8aHuUU;
ymems  ipueoOumb  rpUMeEPbI  MPOSBIIEHUST  3aKOHAQ
bonbwux yucesn 8 T[PUPOOHbIX U 0bWEeCmBEeHHbIX
968IEHUSIX;

- yMemb c80600HO oriepupo8amb MOHAMUSMU. riowaos|
pueypbl, 06bem uaypbl, 8enu4YUHa yana, paccmosiHUE
0m mo4KU G0 M/I0CKOCMU, paccmosiHue Mexoy npsMbIMU,
accmosiHue Mex0y naockocmsmu, nnowadb cghepbl,




nnowadb rnosepxHocmu nupamudbl, PU3MbIl, KOHyca,
yusnuHopa, obbem Kyba, MPAIMOY20/1bHO20,
napannenenuneda, nupamMudbl, PU3MbI, UUIUHOPA,

KOHyca, wapa; ymeHue Haxooums omHoweHue obbemos
Mo0o6HbIX chuayp

OK 04 3dpdekTmnBHO
B3aMMOOeNCTBOBATbL U
paboTaTb B KONNekTuee u
KomaHae

- TOTOBHOCTb MPOTUBOCTOSATb  MAEONOrnK
9KCTpEMMU3Ma, HaumoHanuama, KceHodobuwm,
AVNCKPUMUHALNK no coumanbHbIM,
PENUIMO3HbIM,  PacoBbIM,  HaUWOHANbHbLIM
npu3Hakam;

- cdopmmpoBaTb HPaABCTBEHHOE CO3HaAHWE,
3TUYECKOro NOBEAEHMS;

- TOTOBHOCTb K TpyAy, OCO3HaHWEe LEeHHOCTU
MacTepcTBa, Tpygonobue;

- CTaBUTb Npobnembl 1 3agadn, gonyckatowme
anbTepHaTUBHbIE PELUEHNS;

- BNageTb pasnuyHbiMu cnocobamm obLieHus
M B3aMMOOENCTBUS;
--apryMeHTUPOBaHHO BECTU Aumarnor,
cMsArdaTb KOHANKTHBIE CUTYaLUuu;

- pa3BEPHYTO U MIOrMYHO M3naraTb CBOK TOYKY)|
3pEHUsT C  WUCMONb30BaHMEM  SA3bIKOBbIX
CpencTB;

yMeTb

- yMeTb OnepupoBaTb MOHATUAMMW: CIlyYarHblA OMbIT W
crnydanHoe cobblTue, BEPOATHOCTb CIyYanHOro cobbiTus;
YMETb BbIMUCNATbL BEPOSATHOCTb C  UCMONb30BaHUEM
rpaduyeckux MeToaoB; NPUMEHATL POPMYIIbl CIIOXEHNSA U
YMHOXEHNA BEPOSATHOCTEN, KOMOMHATOPHblE paKTbl W
popMyrnbl NpU peLlleHnn 3aay; oLeHMBaTb BEPOSATHOCTU
peanbHbIX COObLITUW; 3HAKOMCTBO CO  ClyYanHbIMU
BENUYNUHaAMN; YyMeHUe NPUBOAUTb MpUMeEpPbl NPOABNEHUS
3akoHa 60MbLWNX YMCeN B MPUPOOHbLIX U OOLLECTBEHHbIX]
FABITEHMUSX;
- YMeTb CBODOOAHO onepupoBaTb MOHATUAMM: CTENEHb C
uernbiM rokasaTenem, KOpeHb HaTypanbHOW CTeneHu,

CTeneHb C pauuoHarnbHbIM MoKa3aTenem, CTeneHb ¢
NeCTBUTENbHbLIM (BeLecTBEHHbIM) rnokasarenem,
norapugm  4ucna,  CUHYC, KOCWHYC W  TaHreHc

NPOM3BOSILHOIO YMCna;
yMeTb CBOOOAHO onepupoBaTb MOHATUAMM: rpaduK
PyHKUMK, obpaTHag QYHKUUSA, KOMMNO3MUMS  YHKLNRA,

COBMECTHad OeATEeJIbHOCTb.

NnMHenHas pyHKUMA, KBagpaTudHasa oyHKUUS, cTeneHHas




- MOHMMAaTb M WUCNOMb30BaTb MPENMYLLECTBA
KOMaHOHON 1 nHanBmayanbHon paboTbl;

- BblbupaTb TeMaTUKy U MeToLbl COBMECTHbIX|
NEeNCTBUA C y4eTOM OOLNX WHTEpPECOB U
BO3MOXHOCTEWN KaXKA0ro YneHa KonnekTmBea;

- KOOpAWHWPOBATb M BbINONHATE paboTy B
YCNOBUSIX  peanbHOro, BUPTyanbHOMO WU
KOMOVMHMPOBAHHOIO B3aMMOAENCTBUS;

- cdopMmupoBaTb CaMOKOHTPOSlb, YMETb
npUHMMaTb  OTBETCTBEHHOCTb 3a  CBOE
noBeAeHne, CnocobHOCTbL aganTUpoBaThbCs K
9MOLMOHANbHbIM U3MEHEHNAM W MNPOSBAATH
rMMOBKOCTb, ObITb OTKPLITEIM HOBOMY;

- cthopmupoBatb coumarnbHble  HaBbIKW,
BKMOYawLlmne CcrnocobHOCTb  BbICTpamBaTb
OTHOLLUEHMS C apyrumn nogbMu, 3aboTuTbCs,
NPOSsIBNATb MHTEPEC U pa3peluaTb KOHMNKTDI;
- cdopmupoBaTb MPUHATbIE  MOTUBbI WU
aprymMeHTbl Opyrux Jiogen npu  aHanumse
pes3ynbTaToB AeATeNIbHOCTU

PYHKUMA C uenbiM nokasatenem, TPUroHOMeTpuyeckue
PyHKUMK, obpaTHble TpPUroHOMeTpUdeckme yHKUUN,
nokasaTernbHas W norapumMmumyeckass QyHKUUK; YMETb
CTPOUTb rpadomkn (OyHKLMI, BbINONHATL Npeobpa3oBaHms
rpadouKoB (PyHKLNN;

- YMETb MCMNoNb3oBaTh rpadoukn PYHKUMA AN U3YyYeHus
NPOLLECCOB M 3aBUCMMOCTEN NpU peLleHnn 3agad n3 gpyrux
y4eOHbIX NpegMeTOB U U3 peanbHOW XWU3HUW; BblpaxaTh
bopMynamu 3aBUCMMOCTU MeXAY BeNn4MHamu;

- cBOOOAHO onepupoBaTh NOHATUAMM: YETHOCTb DYHKLNN,
NepuoanYHOCTb  (PYHKUMK, OrpaHUYEHHOCTb  (PYHKLMW,
MOHOTOHHOCTb dyHKUMN, 3KCTpEMYM dyHKUMN,
Hanbonbllee W HauMeHbllee 3HayYeHusa QyHKUMM Ha
NPOMEXYTKe; YMEeTb NPOBOANTb UCCNefoBaHNe (PyHKUNK;
- YMeTb MCNosb30BaTb CBONCTBA U rpadunkmn yHKLMA AN
pelweHns  ypaBHEHWW, HepaBeHCTB UM 3ajad ¢
napameTpamu; nobpaxarb Ha KOOPAMHATHOW NITOCKOCTU
MHOXeCTBa peLleHUn YpaBHEHWN, HEepaBeHCTB U UX
cUCTEM,;

- ymMemb c80600HO oriepupo8amsb [MOHAMUSIMU: MOYKa,
rpsiMasi, MI0CKOCMb, [POCMpPaHCcmeo, Ompe3oK, IiyY,
rrockul  yeos, 0e8y2paHHbIU y20s, mpexapaHHbIU Y2071,
nepecekarowuecs, napasnnesibHble U CKpeujusaroujuecs
psiMble,  napasnnesnibHocmb U 1epreHOUKYISpHOCMb
NpsaMbIX U rsiockocmed, y2o:r1 Mexoy npsMbIMU, Y207
MexOy  npsMoU U [/IOCKOCMbIO, Y2051  MexXO0y
710CKOCMSAMU;  YMeHuUe Ucrosib3ogams pu  peweHuU
3aday u3y4yeHHble hbaKmbl U MeopeMbl MIaHuMempuu,
yMeHue oyeHusamb pa3mMepbl 06BLEKMO8 8 OKpyXarouweM
Mupe; ymems oriepupogams MOHAMUSMU: MHO202PaHHUK,
ceyeHUe MHO202paHHUKa, MpasusibHbIl MHO202paHHUK,
npu3ma, nupamuda, guaypa u rnoeepxHoOoCmMp e8pauwleHus,

YunuHop, KOHyc, wap, cghepa, pazgepmka nosepxHocmu,
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CeyeHusi KOHyca U yunuHOpa, naparniesibHble OCU UsU
OCHOBaHUI, Ce4YyeHUe wapa, MI0CKOCMb, Kacarouwasics
cobepbi, UunuHoOpa, KOHyca, YyMeHUe Cmpoumb CEeYeHUe
MHO202paHHUKa, usobpaxamb MHO202paHHUKU, ¢huaypbi U
MosepxHOCMU 8pauw,eHusi, UX CEYeHUs, 8 MmOoM 4ucre ¢
MOMOWbIO 3NIEKMPOHHbBIX cpedcmes; yMeHuUe MpUMEeHsIMb
ceolicmea 2eomMempuyecKkux ¢huayp, caMocmosimersibHO
cpopmyrniupoeame  ornpedesieHusi  ulydaembix  uayp,
ebi0gu2amb 2urilomes3bl O cgolcmeax U [pu3HaKkax
2eoMempu4yecKux gueyp, obocHoebleamb unu
ornpogepaame UX; yMeHUe poe8odums Kraccughukayuto
uayp N0  pasnuyHbIM  MPU3HaKaM,  BbIMOJIHSIMb
HeobxodumMble O0NoTHUMEbHbIE MOCMPOEHUS

OK 05 OcyuiecTtBnaTb
YCTHYIO U MUCbMEHHYO
KOMMYHMKaLMIO Ha
rocygapCTBEHHOM SA3blKe
Poccuickon ®epnepauuu
y4eTOM 0COBEHHOCTEN
coumanbHOro
KyNbTYPHOIO KOHTEKCTA

- MPUHATb TpPpaaUWUMOHHbIE HaUWOHalbHbIE,-

obLieyenoBeyveckme rymaHuctnyeckmne n

neMokpaTU4eckne LIEHHOCTH;

coBepLIeHCTBOBATb

YMTaTENbCKYD  KynbTypy
B3aMMOAENCTBUS MeXay NoAbMU U MO3HAHMS

A3bIKOBYIO "
Kak  cpeacTea

MPOEKTHYIO W
[AesATEeNbHOCTh

AOeATeNIbHOCTb,

MUpa;
- 0CO3HaTh LIEHHOCTU Hay4YHOWN OeATenbHOCTY,
FOTOBHOCTb  OCYLLECTBMNATb
nccrnenoBaTenbCKyo

WHOMBUOYAnNbHO M B rPynne;

- BHOCUTb KOPPEKTVBbI B

oLeHMBaTb  COOTBETCTBUE

Lendam, oueHnBaTtb  PUCKU

pes3ynbTaToB
nocneacTeun

yMeTb onepupoBaTb NOHATUAMM: cpenHee
apudmeTyeckoe, MeamaHa, Hanbonbllee U HaMMeHbLLEee
3HaYeHUs, pa3max, AMCNepcusl, CTaHOapTHOE OTKIOHEHUE
4YMCNOBOTO Habopa; yMeHue n3Brekarb,
NMHTepnpeTMpoBaTb WHGOPMaLMIO, MNPeacTaBreHHYl B
Tabnuuax, Ha Aavarpammax, rpadukax, OTpakatoLLyo
CBOWCTBA pearbHbIX NPOLIECCOB U SIBNEHWIA; NPeACTaBNATh|
nHdopmMaumio C  MOMOLWb Tabnuy UK guarpamm;
nccrnegoBatbh CTaTUCTUYECKME [aHHble, B TOM YuUCre G
NPMMeEHeHNeM rpadunyecknx MeToOO0B U 3NEeKTPOHHbIX
cpeacTs;

yMeTb oOnepupoBaTb MOHATUSMWU: TO4YKa, npsiMas,
MrOCKOCTb, NMPOCTPaHCTBO, ABYrpaHHbIN yrorn,
CKpeLlLMBatoLLmecs npsimMble, napannenbHoCcTb U

NesATenbHOCTH; nepneHanKynsipHOCTb NPSAMbIX U NIIOCKOCTEN, Yron Mexay
- BnageTb HaBbIKaMu y4eOHO-MPAMbBIMK, Yron Mexay NpsiMOM 1 NNOCKOCThLIO, Yron Mexay|
nccrnegoBaTenbCKON n NMPOEKTHOMMIOCKOCTAMM, PacCTOStHME OT TOYKM OO0 MITOCKOCTMH,
NeAaTenbHOCTH, HaBbIKaMu paspelleHnspacCcTosHne Mexay npsiMbiMM,  PacCTOsiHUE — MeXay
npobnewm; MSIOCKOCTAMMU;
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- co3gaBaTb TEKCTbl B pas3nuyHbIX doopmMatax ¢
y4eTOM Ha3HayeHus MHopmauum 1 Lerneson
ayautopun, BblOMpas onTumarnbHyr ¢opMmy)|
npeacTaBneHus u Bu3yanusaumu;

-  BnageTb HaBblkaMW  NO3HaBaTENbHOW
pedriekcun Kak OCO3HaHWA coBepLlaeMblX
NENCTBUM U MbICITUTENbHLIX MPOLIECCOB, WX
pes3ynbTaToB 1 OCHOBaHUN

- YMEeTb UCMoNb30BaTb NPU peLleHUn 3aday U3yveHHble
PakTbl U Teopembl MNNAHUMETPUM; YMEHME OLEHUBATH|
pa3mepbl 0O6bEKTOB OKPYXKatoLLEro Mnpa;

- yMmemb c80600HO oriepupog8ams MOHAMUSIMU. CpeOoHee
apugbmemuyeckoe, meduaHa, Haubonbwee U
HauMeHbWwee 3HayeHus, pasmax, oucniepcus,
cmaHOapmHOe OMKIIOHeHUE O OnucaHusi 4YuUcriO8bIX
0aHHbIX; yMemb  uccriefogamb  cmMamucmu4yecKue
0aHHble, 8 MOM 4Yucre C rpuUMeHeHuUeM 2paghuyecKux
Memodo8 U 3/1eKMPOHHbIX cpedcms; epaghuyvecKy
uccriedogamb cO8MeCmHble HabmodeHuUss ¢ MoOMOWbHO,
OuazpamMM pacceusaHusi U luHelHoU pespeccuu

OK 06 lMNMposiBnaTtb
rpakgaHcKo-
NaTPUOTUYECKYIO NO3ULMIO,
NEeMOHCTPMPOBAaTb
OCO3HaHHOE NoBeaeHne Ha
OCHOBE TPaaMLMNOHHbIX
obLLLeYenoBe4Yecknx
LLeHHOCTEN, B TOM YUCne ¢
y4eTOM rapMoHu3aLmm
MeXXHaLUMOoHarbHbIX U
MEXPENUrmo3HbIX
OTHOLLUEHUI, MPUMEHSATb
cCTaHaapThbl
aHTMKOPPYNLUUOHHOIO
noBeaeHuns

- TOTOBHOCTb K aKTUBHOW [OeATENbHOCTU
TEXHONOrM4YeCcKom " counanbHomn
HanpaBnNeHHOCTH, CNOCOBHOCTb
WHULMMPOBATD, nnaHMpoBaTb n
CaMOCTOSATENbHO BbIMOSHATb Takyto
NesTenbHOCTb;

- MnaHMpoBaTb W OCYLLECTBMATL AEWCTBUS B
OKpYXaloLLen cpefie Ha OCHOBE 3HaHUS Lienen
YCTOMYMBOrO Pa3BUTUSA YENOBEYECTBa;

- CaMOCTOSATENbHO OCYLLIECTBNSATH
No3HaBaTemNbHY [OEeSTENbHOCTb, BbISBMATH]
npo6nembl, cTaBuTb U  OPMYMPOBaTh)

COOCTBEHHbIE 3agaynM B oOOpasoBaTenbHON
NEATENbHOCTU U XXU3HEHHbIX CUTYyaUUsX;

- cnocobctBoBatb  (hOPMUPOBAHUIO U
NPOSIBMIEHMIO LUMPOKOM 3pyauuMM B pasHbIX
obnacTax 3HaHUM, NOCTOAHHO NOBbILLIATL CBOW
obpasoBaTenbHbIV U KyNbTYPHbIA YPOBEHb;

- cdopmupoBaTb, pasBMBaTb CMOCOOHOCTL!
NOHMMATb MUP C NO3ULNN OPYroro Yenoseka

- YMeTb peluaTb TEKCTOBbIE 3a4ayun pasHbIX TUMOB (B TOM
4MCre Ha NPOLEHTbI, 40NN U YacTu, Ha ABWXKeHne, paboTy,
CTOMMOCTb TOBApOB W yCMyr, HAnorn, 3agayn n3 obnactu
yrpaBrieHns JNUYHbIMU U CeMEerHbIMU  PUHAHcCaMK);
COCTaBNATb BbIPAXEHWUS, YpPaBHEHWsI, HEpPaABEHCTBA U UX
CUCTEMbI MO YCMOBUIO 3aJadn, nccnenoBatb NosyvYeHHoe
peLleHne 1 oueHnBaTb NPaBAoNog06HOCTb pe3ynbTaToB.;

*yMemb orepuposambs OHAMUSMU: orpedesieHue,
akcuoma, meopema, credcmeue, ceolcmeo, MpuU3Hak,
OoKa3ameJsibcmeo, pasHocusibHbIe gopMynupoesKu,
ymMems chopmynuposame 0bpamHoe U rnpomueornosioXHOE
ymeepxx0eHue, rnpuesooums rnpumepbl U KOHMpPripumepsl,
ucrionb3ogame Memod MamemMamuyeckol UHOYKUUU;
npoeodume OokasamersibHble Paccyx0eHus npu peweHuy

3a0auy, oueHusampb  JI02UYECKYID  MpasusibHOCMb
paccyxoeHuu;
- *ymMemb cB80600HO oriepupogamb  MOHAMUSMU.

rnocriedogamersibHOCMb, apugmemuyeckasi npo2pPeccus,
eeomempuyeckasi npoepeccusi, 6eCKOHeYHO ybbigarouias
ceomempuyeckass  npozpeccusi;  ymems  3adasamb
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rnocriedosamersibHocmu,
pEKYppPEeHMHbIX hopMyri;
- *yMemb 8bibupame nodxoosawul mMemod Orisl peleHUs]
3adayu; roHUMaHue 3Ha4uMocmu MamemMamuKku 8
U3y4yeHUU TrpUPOOHbIX U 0bwWecmeeHHbIX MPoyeccos U
geneHuUl; yMemb pacro3Hagame POSBNeHUE 3aKOHO8
MameMamuku 8 UcKyccmee, yMemb npusooums rnpumepb
MamemMamu4yecKux OMmKpbImMul pocculickol U Mupoeol
Mamemamu4eckol HayKu

8 moM 4ucrsie C TIOMOWbHO

OK 07 CogencrtBoBaTtb
COXPaHEHMIO OKpY>KatoLLen
cpenpbl,
pecypcocbepexeHunto,
NPUMEHATb 3HaHUSA 06
N3MEHEHNN Knumara,
NPUHUMNbI 6EpPEXNNBOro
Npoun3BoACTBA,

9 PEKTMBHO LENCTBOBATL
B Ype3Bbl4alHbIX
cUTyaumnsax

- HE MPUHUMaTb OENCTBUS, NPUHOCALLME Bpe,
OKpy>XatoLieun cpefe;
- YMeTb NPOrHO3npoBaTb HebnaronpuATHble

9KOonornyeckme nocrneacTeus
npeanpuHMMaemMbIxX OencTBun,
npegoTBpawaTh UX;

- pacLmpuTb onbIT AeaTeribHOCTU

9KOJSIOrM4YeCcKon HanpaBreHHOCTH;

- paspabaTtbiBaTb NnaH peLueHnsa npobnemsi ¢
y4eTOM aHanu3a UMEeKLLMXCSH MaTepuasbHbIX
N HemaTepuaribHbIX PecypCcoB;

- OCYLeCTBNATb LereHanpaBneHHbI MOUCK
nepeHoca cpeacTB M CnocoboB [ENCTBUSA B
npodeccnoHanbHy cpeny;

- yMeTb nepeHocuTb 3HaHuSA B
no3HaBaTeslbHY0 W MpaKTU4ecKkyro obnactu
PKU3HEOEeATENbHOCTH;

- npegnaratb HOBble MPOEKTbl, OLEHMBaTb
naen ¢ nosnuMm HOBWU3HbI, OPUMMHANBHOCTK,
NPaKTU4ECKON 3HAYNMOCTH;

- faBaTb OLEHKY HOBbIM CUTyauusiM, BHOCUTb

- YMeTb onepupoBaTb NOHATUAMU: PYHKLNA, HENpepbiBHas
PyHKUMA, Npon3BoaHasi, nepBoobpasHas, onpeaeneHHbIn
WHTerpan; ymMeTb HaxoguTb NPOU3BOAHbIE 3reMeHTapHbIX
PYHKUMNA, ncnosb3y4 CnpaBOYHbIe MaTepwuansl,
nccnegoBatb B MPOCTENMWMX  criydasix  (PyHKUMM  Ha
MOHOTOHHOCTb, HaxoAuTb Haubonblne U HauMeHbLUne
3HaYeHUs (YHKUUW; CTPOUTb rpadoukM MHOrOYSIEHOB ()
Mcnonb3oBaHMEM annapata MaTemMaTU4ecKoro aHanusa;
NPUMEHSTb MPOU3BOAHYKD MNpU  pelleHMn 3agjady  Ha
NBUWXEHWE; pellaTb MPakTUKO-OPUEHTUPOBaHHbIE 3a4ayu

Ha HaunbomnbluMe W HaMMeHblUMe 3Ha4YeHusl, Ha
HaxoXaeHue nyTn, CKOPOCTU N YCKOPEHUS;

-  YMeTb OnepupoBaTb MOHATUAMWU: OABWXEHUE B
NpocTpaHCTBe, MoAOOHbleE GUrypbl B MNPOCTPAHCTBE;

MCNOMb30BaTb OTHOLUEHME Mfowagen MNOBEPXHOCTEN W
06bemoB NogOOHbIX Uryp Npu peLleHnn 3agav;

- YMETb BbIYUCIIATb reoOMeTpu4eckne BenMYUHbI (OSnHa,
yron, nnowagb, o06bem, nnowagb MNOBEPXHOCTK),
MCNoMb3ysa n3ydeHHble OpMynbl U METOAbI;

- *ymMemsb oriepupogame [MOHAMUSMU: HENpepbi8HOCMb)
yHKyuU, acumnmomsl 2paguka yHKUuUU, nepesas U

KOPpPEeKTMBbl B AEATENbHOCTb, OLEHMBATbLBMOpas [rpou3so0Has hyHKUuUU, 2eomempuyeckuli U
COOTBETCTBME Pe3ynbTaToB LieSsaMm. cpusuyeckul  cMmbICiT  MPOU3BOOHOU, repsoobpasHasi,
ornpedernieHHbIl UHmMeeaparn; yMemb Haxodumab
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acumnmomsl epacuka QyHKUUU;, YMeHUe 8bI4UCIISAMBb]
Mpou3eo0HbIE CYMMbI, pou3BedeHuUs, 4YacmHo2o U
Komrnosuyuu yHKUUU, Haxooumab ypasHeHue
KacamersibHOU K 2paghuKy pyHKuUU;
- *YMemb UCrosib308ams rpou3so0Hyro Os1s1 Uccrie0o8aHUs]
yHKyUU, Orsi HaxoxXO0eHusli Hauslydweao peuweHuUsi §
NpuKknadHbIX, 8 MOM 4ucsie coyuaribHO-9KOHOMUYECKUX U
usudeckux 3adadax, O onpedesieHUss ckopocmu U
YCKOpeHus; HaxoOume nowadu u obbembl uayp ¢
MoOMOWbto UHmMezparna; rnpusodume npumepb
Mamemamu4yecko2o  MOOesiuposaHusi ¢ [MOMOWbHO
oughhepeHyuarnbHbIX ypasHeHUU;

- *ymMemb Cc80600HO  onepupog8amb  MOHAMUSMU.
npsiMoy2osibHass ~ cucmema  KoopOuHam, 8eKkmop,
KOoOpOUHambl MOYKU, KOOPOUHambl BeKmopa, CyMMa
8eKmopos,  rpou3sedeHue  8eKkmopa Ha  Hucro,
pasnoxeHue  eekmopa o  6asucy,  cKasisipHOe€
npouseedeHue, 8eKMOPHOe rpoussedeHue, y20I1 MexX0y,
gekmopamu; yYMeHUe UCro/b308amb 8EKMOPHbIU U
KOOpPOUHamMHbIU MemoQ 051 peweHUs1 2e0MempuUYeCcKUX
3a0ay U 3aday Opyaux y4ebHbIx  rnpedmemos;
oriepuposame  MOHAIMUSAMU.: Mampuya 2x2 u 3x3,
onpedenumernb Mampuubl, 2€0MEemMpPUYECKUU CMbIC/]
onpedenumerns

MK3...

* KypcueoMm 8biderieHbl yariybrieHHO20 yPO8HS

3 MK ykassisatomcs 8 coomsemcmeuu ¢ ®roC Cr10 peanusyemoli npogeccuu / cneyuansHocmu
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2. CTPYKTYPA U COOEPXAHUE OBLUEOBPA30OBATENIbHOWU
ANCUUTNIIUHDbI

2.1. O6bem aucuunIIMHbI U BUAbI y4eOHOU paboThbl

Bup yuyeb6HoM paboThbl O6nem 8
Yacax

O61bem obpasoBaTenbHOM NpPorpaMmMbl AUCLUNSINHDI 108

B T.u.

OcHoBHoOe cogepxaHue 92

BT. Y.

TeopeTnyeckoe oby4eHne 92

NpakTn4eCckne 3aHATUA

NMpodeccruoHanbLHO-OpUEHTUPOBAHHOE cofiepXKaHue (coaepxKaHue

npuKnNagHoro Moaynsi) 16
BT. Y.

TeopeTuyeckoe oby4veHne

npakTU4ecKkne 3aHATus 16

MHauBupayanbHbIA NpoeKT (Ga/Hem)**

NMpomexyToyHasa atTrecTtaums (3K3ameH)

Bo scex suelikax co 38e3doukoli (*) (e criyyae eé Hanuyus) crnedyem ykazamb 06bem Yacos, a
8 cryyae omcymemeusi yopame U3 criucka

**) Ecnu npedycmompeH uHdusudyaribHbIlU Mpoekm o ducyunsiuHe, npogpamMma rno
ee2o peanusayuu paspabamsieaemcs omoesibHO
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2.2. TemaTU4eCKMM NNaH U cogepxaHme AUCLUUNIIUHBI

CopepxaHue yyebHoro matepmana (0OCHOBHoOe U npodeccuoHanbHo- | O6be
HanmeHoBaHue PopmMmupyembie
pa3menos n Tem OpPUEHTUPOBaHHOE), naG?paToprle M NpaKTU4YeCKue 3aHATHUA, M KOMMETEHLMN
npuKnagHou moaynb (Mpy HaNU4uM) yacoB
1 2 3 4
OcHoeHoOe codepixaHue
Paspen 1. lNoBTOpEHMe 8
Kypca MaTeMaTUKu
OCHOBHOM LUKONbI
Tema 1.1 CopepxaHue yyebHoro matepmana
Lenb n 3agayvm | Llenb 1 3agayun matemaTukm NpyM OCBOEHUN crieumnanbHOCTU.
MaTeMaTuKku npu | basoBble 3HAHUA U YMEHUS NO MaTemMaTuke B NpodeccuoHanbLHoM n B
OCBOEHUN NnoBCeAHEBHOW OeATENbHOCTU.
crneuuanbHocTU. Yucna | lenctBus Hag NOSMOXUTENbHBIMM U OTPULATENbHBIMW - YMCaMun, C
N BbIYMCIIEHMS. OObIKHOBEHHbLIMU N OECATUYHBIMU OPOOSMM.
[lefcTBUS CO cTeneHsiMU, hOPMYIbl COKPALLEHHOMO YMHOXEHWSI. OK-01, OK-02, OK-
KombuHmpoBaHHOE 3aHATUE 2 03, OK-04, OK-05,
Tema 1.2 CopepxaHue yyebHoro matepuana OK-06
lMpoueHTHbIE [MpocTble npoOuUEHTbl, pasHble Ccnocobbl UX BblMMCNEHUS. JIMHENHbIE, MnK...4
BblYMCINEHUS. KBagpaTtHble, APOBGHO-NNHENHbIE YPaBHEHUSA N HEPABEHCTBA.
YpaBHeHus! M | KoMBuHMpoBaHHOE 3aHsTHe 2
HepaBeHCTBa
Tema 1.3. lMpogheccuoHanbHO-opueHMuUpoeaHHoe coodepxaHue (codepxaHue
MpoueHTHble npuknadHo20 Mooyiisi)
BblY4MCNEHMS B | [lpocTble KW CRNoXHble NpoueHTbl. [1poLUEHTHbIE BblMUCEHUA B
npodeccnoHanbHbIX npodeccuoHarnbHbIX 3agavax.
3anatax MpakTnyeckoe 3aHATHE 2
Tema 1.4 CopepxaHue yyebHoro matepmana

4 YKasbigatoTca MK, 3neMeHTbl KOTOpbIX GOPMUPYET NPUKAAAHON Moay/b (MpodeccoHanbHO-OpUeHTMPOBaHHOE codepanue) B cooTseTcTeum ¢ PrOC peanunsyemoit

npodeccun/cneumansHoctm CrNoO
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PeweHune 3agad.
BxogHown KoHTponb

BbluncneHna n npeobpasoBaHus. YpaBHEHUSA U HEpaBEHCTBA. [feomeTpus
Ha NJIOCKOCTM.

KoHTponbHas paboTa 2
Paspen 2 [lpsamble u 14
NNOCKOCTH B
npocTpaHcTBe.
KoopauHaTthbl ]
BEKTOPbI B
npocTpaHcTBe
Tema 2.1. OcHoHble | CogepxaHune y4ebHoOro matepmana
NOHATUA cTepeomMeTpun. | lNMpegmeTt ctepeomeTpun. OCHOBHbIE MOHATUSA (TOYKa, NPSIMast, MNOCKOCTb,
PacnonoxeHne npambiX | npocTpaHcTBO). OCHOBHbLIE akCMOMbI cTepeoMeTpun. NepecekaroLumecs,
N NNOCKOCTEN napannernbHble U CKpelmBalLlmecs npsamble. Yron mexay npsMbiMyi B
NpoCTpaHCTBe. MepneHanKynsipHOCTb NPSMbIX. OcHOBHble
NPOCTPAHCTBEHHbIE PUTYPBbI.
KombuHnposaHHoe 3aHATVe 2 OK-01, OK-03,
Tema 2.2. | CogepxaHue y4ebHoro matepuvana OK-04, OK-07
MapannensHoOCTb MapannenbHble npsamMas wn nnockocts. Onpegenexve. [lpusHak. nK...
npsimbix, npsimon  u | CBONWCTBA.
nrockocTu, nnockocten | MapannensHble nnockoctn. Onpegenenne. MNpusHak. CeoricTea.
TeTpasagp v ero anemeHTbl. [Mapannenenunes n ero anemeHTbl. CBOMNCTBA
NPOTUBOMOJSIOXKHBIX  FpaHen W guaroHanen  napannenenunega.
[MocTpoeHne OCHOBHbIX CEYEHUMN.
KombuHmpoBaHHOE 3aHATUE 2
Tema 2.3. | CogepxaHue yyebHoro matepmana
[MepneHaMKynspHOCTb MepneHankynsapHble npsiMble. MapannenbHble npsmble,
NpsAMbIX,  MPAMOM W | NepneHauKkynspHble K NNockocTu. NpuaHak nepneHamMKynspHOCTU NPSIMOW
MAOCKOCTU, NSTIOCKOCTEN | U MITOCKOCTW.
KombBunHnpoBaHHOe 3aHsTHE. 2

CopepxaHue yyebHoro matepmana
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Tema 24.
MepneHgukynsap n
HaknoHHas. Teopema o
Tpex nepneHanKynapax

MepneHankynap n HaknoHHaa. Teopema o Tpex nepneHaukynsapax. Yron
MeXay MPsSMOon N NITIOCKOCTbLIO.

Yron mexgy nnockoctsimu. lNepneHanKynsapHbie NioCKOCTMU.

PaccTosiHust B npocTpaHcTBe

KombBunHnpoBaHHOe 3aHsaTHE 2
Tema 2.5. KoopauHatel | CogepxaHune y4ebHoro matepmana
n BEKTOpbI B | [lekapToBbl KOOpAUHATLI B MNPOCTpaHCTBE. BeKkTopbl B MPOCTPaHCTBE.
npocTpaHcTBe CnoxeHne n BblYUTAHWE BEKTOPOB. YMHOXEHWE BeKTOpa Ha 4MCIo.
CkanapHoe npousBegeHue BekTopoB. [lpoctenwmve 3agjaum B
KoopauHaTax.
KombuHMpoBaHHOE 3aHATHE. 2
Tema 2.6. lpsimble wu | lpogheccuoHanibHO-OpueHMuposaHHoe codep)kaHue (codep)kaHue
NNOCKOCTU B | NpuknadHo20 MoOoyiisi)
npakTnyecknx 3agavax | BsaammHoe pacnonoxeHuve npsiMbix B MNpocTpaHcTBe. [lapannenbHocTb
npsiMon n NSIOCKOCTN, napannenbHOCTb NSIOCKOCTEWN,
nepneHaukynsapHOCTb NockocTen. PacnonoxeHne npsmblX U NSIOCKOCTEN
B OKpyXatwem wmupe (nNpupode, apxuTekType, TexHuke). PelleHue
NPaKTUKO-OPUEHTUPOBAHHbLIX 3a4av.
MpakTnyeckoe 3aHATHE 2
Tema 2.7 Pewenune | CogepxaHne ydebHoro matepmana
3agav. Mpsmble n | PacnonoxeHne NPSAMbIX n NSIOCKOCTEN B NpOCTpPaHCTBeE.
NMOCKOCTKN, KoopAuHaThbl | [MepneHauKynapHOCTL U napansienbHOCTb  MNPAMbIX U MSIOCKOCTEMN.
n BEKTOpbI B | [lekapToBbl KOOpAUHATLI B MNPOCTpaHCTBE. BekTopbl B MPOCTPaHCTBE.
npocTpaHcTBe CnoxeHne n BblYUTAHWE BEKTOPOB. YMHOXEHWE BeKTOpa Ha 4MCIo.
KoopauHaTthbl BeKTopa.
KoHTponbHas pabora. 2
Pazpen 3. OcHoBbI 12
TPUrOHOMETPUM.
TpuroHomeTpuyeckue
byHKLUUN
Tema 3.1 CopepxaHue yyebHoro matepuana
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TpuroHomeTpuyeckne
dYHKUMM
NPOU3BOSILHOIO  yrna,
yucna.

PagvaHHas mepa yrna. NoBOpOT TOYKM BOKPYr Hayana koopauHart.
OnpegeneHne cuHyca, KOCUHyca, TaHreHca 1 KoTaHreHca. 3Haku CuHyca,
KOCMHYCa, TaHreHca W KOTaHreHca Nno 4YeTBepTsAM. 3aBUCUMOCTb MeXay
CUHYCOM, KOCMHYCOM, TAHT€HCOM W KOTaHreHCOM OZHOrO U TOrO e yrna.

KombGunHnpoBaHHOe 3aHsaTHE

Tema 3.2 OcCHOBHbIE

CopepxaHue y4yebHoro matepuana

TpUroHoMeTpudeckme TpuroHomeTpuyeckne  Toxagectea. [lpeobpasoBaHna  NpOCTENLLMX
TOXOecTBa. TPUrOHOMETPUYECKNX BblpaxXeHn. CUHYC, KOCUHYC, TaHrEHC U KOTaHreHc
YINoB o U - a.
KombBunHnpoBaHHOe 3aHsTHe.
Tema 3.3 CopepxaHue yyebHoro matepmana
TpuroHomeTpnyeckme O6nacTtb onpegeneHnss U1 MHOXECTBO 3HAYEHUA TPUrOHOMETPUYECKUX

JYHKLNN, NX CBONCTBA U
rpadoukm

PYHKUMN. YETHOCTb, HEYETHOCTb, NEPUOANYHOCTbL TPUrOHOMETPUYECKMX
dyHKunn. CeoncTBa 1 rpapukn PYHKLUMM Y = COS X, Yy =sin X,y =tg X,y =
ctg x. Cxartue n pactsbkeHne rpadukoB TPUTOHOMETPUYECKNX DYHKLINIA.
MpeobpasoBaHne rpacmMkoB TPUFOHOMETPUYECKNX (DYHKLIMIA.

KoMbuHnpoBaHHOE 3aHATHE.

Tema 3.4 O6paTHble

CopepxaHue yyebHoro matepmana

TpUroHoMeTpudeckme O6paTHble TpuroHoMmeTpudeckne yHkumn. Ix ceomncTea u rpagonku.
(yHKuAY KombuHMpoBaHHOE 3aHATHE.

Tema 3.5 CopepxaHue yyebHoro matepuana

TpuroHoMmeTpuyeckune YpaBHeHMe cos X = a. YpaBHeHue sin X = a. YpaBHeHue tg x = a, ctg x = a.
ypaBHeHUA N | PelleHne TpUroHoOMeTpmnYECKNX ypaBHEHNI OCHOBHbIX TUMOB: NpOCTENLLnE
HepaBeHCTBa TPUrOHOMETPUYECKNE  YpaBHEHWUd, CcBoOAAWMECA K  KBaapaTHbIM.,

pellaemMble pasfnoXeHMeM Ha MHOXUTENN, OOHOPOAHbIE.
lMpocTenwmne TpMroHoMeTprUYECKME HEPABEHCTBA

KombBunHnpoBaHHOe 3aHsTHe.

Tema 3.6 PeweHne
3agad. OcHogBbl
TPUrOHOMETPUMN.
TpuroHomeTpudeckue

dyHKUMN

CopepxaHue yyebHoro matepmana

MpeobpasoBaHue TPUrOHOMETPUYECKUX BblpaXXeHUN. PeweHne
TPUrOHOMETPUYECKUX YpPaBHEHUA U HeEpPaBeHCTB B TOM u4ucre ¢
NCronb30BaHWEM CBOVCTB (PYHKLMMN.

KoHTponbHas pabota

OK-01, OK-02, OK-
03, OK-04, OK-05
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Paspen 4. 22
NMpounsBogHan 7]
nepBooGpa3Has
pyHKUMMN
Tema 4.1 TloHatue | CogepxaHue y4ebHoro matepmana
npoussoaHon. ®opmyrnbl | MpupalleHre aprymenTa. MNpupalieHue dyHKumMn. 3agaym, npusoasiime K
n npasuna | NoHATUIO  npoussBogHon. OnpefeneHne  Npou3BogHOW.  ANropuTtm
andpdepeHUnpoBaHus OTbICKaHus npoussogHon. dopmynbl anddepeHumpoBaHna. [lpasuna
anddepeHLmpoBaHUS.
KombuHmpoBaHHOE 3aHATUE 4
Tema 4.2 TlloHatne o | CogepxaHune ydebHOro matepmana
HENPEPBLIBHOCTY MoHsITME HenpepbiBHOW YHKUMM. CBOWCTBA HENPEPbLIBHOM (DYHKLIMN.
PyHKUNM. MeTOA | Caasb mexay HenpepbiBHOCTLIO U AMEdEPEHLIMPYEMOCTbI0 (hyHKLMN B
WHTEepBanos TOuKe. ANTOPUTM PELLIEHNS HEPABEHCTB METO[IOM UHTEPBAroB.
KombuHmpoBaHHOE 3aHATUE 2
Tema 4.3 CopepxaHue yyebHoro matepuana
"eomeTpunyecknin n | FleomeTprnyecKknin CMbICIT NPOU3BOAHON (DYHKLMKN — YrIOBOW KO3 pUuneHT
donanyeckmm CMbICI | KacaTesflbHOW K rpadouky pyHKLUMUM B TOYKe. YpaBHEHWE KacaTenbHOW K
npon3BogHOM rpadouky qyHKUMW. ANropuTtM COCTaBNEHUS ypaBHEHUS KacaTenbHOW K
rpaduky pyHkumm y=f(x)
KombBunHnpoBaHHOe 3aHsTHe. 2
Tema 4.4 MoHoToHHOCTL | CofepxaHue y4ebHoro matepmana
dPyHKUUN. Toukn | BospactaHme u ybGbiBaHWe YHKLMK, COOTBETCTBME BO3pacTaHUA W
3KCTpemyma ybbiBaHUA ((PYyHKUMM 3HaKy nNpou3BOAHOW. 3ajadn Ha MakCUMyM U
MWUHUMYM. ANropuTMm nccregoBaHna PyHKUMM 1 NOCTPOEHUS ee rpadumka
C NOMOLLIbIO MPON3BOAHOWN.
KombuHMpoBaHHOE 3aHATHE. 2
Tema 4.5 | CopepxaHune y4ebHoro matepmana
WccnepoBsaHuve
YHKLMIA U MOCTPOEHME WccnepoBaHue oyHKUUMM HA MOHOTOHHOCTbB M MOCTPOEHUe rpadomKoB.
rpadukoB KombuHmpoBaHHOE 3aHATUE 2

CopepxaHue yyebHoro matepmana

OK-01, OK-03, OK-
04, OK-06, OK-07
lK...
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Tema 4.6 Hanbonbliee
n HauMeHbLUee
3Ha4YeHns PyHKUUU

HaxoxgeHne Haubonbllero W HaMMEHbLUEro 3HavyeHun OYHKLUNUA,
NnocTpoeHne rpadukoB C MCNofb30BaHMEM annapata MateMaTUyecKoro
aHanuaa.

KombBunHnpoBaHHOe 3aHsTHe. 2
Tema 4.7 HaxoxpgeHue | lpogheccuoHanbHO-OopueHmMuposaHHoe codep)xaHue (codep)kaHue
ONTUMarnbHOro npuknadHo20 MooyJisi)
pesynbTarta Cc NOMOLWbIO | HanmeHbLluee 1 Hanbonbliee 3HaYeHne pyHKUmMm
npon3BoAHOM B | MpakTuyeckoe 3aHaTUE 2
NpakTU4ecKnx 3agadvax
Tema 4.8 | CopepxaHune y4ebHoro matepmana
lMepBooGpasHas O3HakomMneHne C NOHATUEM MHTEerpana n nepeoobpasHon Ans QyHKLMK
dyHKUMN. MNpaBuna | y=f(x). PeweHne 3agay Ha cBA3b nNepBoOOpa3HOM M ee MPOU3BOOHOMN,
HaxoXaeHus BbluMCneHne nepBoobpasHon Ans AaHHon pyHkuuun. Tabnuua dopmyn
nepBoobpasHbIX AnNa  HaxoxgeHust nepBooOpasHbix. M3yveHne npaBuna BblYUCIEHUSA

nepsoobpasHon.

KombBunHnpoBaHHOe 3aHsTuHe. 2
Tema 4.9 [Inowaab | CogepxaHue yyebHoro matepmana
KPVBOJTMHENHON 3agaun, npuBOAdALIME K MNOHATUIO OMNpederieHHoro wuHTerpana — o
Tpaneuun. dopmyna | BbluMCNEHUN nnowaan KPUBOSMHENHOMN Tpaneuun. lNoHaTne
HbtoToHa — JlenbHuuya onpegenéHHoro wuHterpana. [eometpunyecknn U OU3NYECKUA CMBbICH

onpegeneHHoro nHterpana. ®opmyna HotoToHa— JlenbHumua.

PeweHune 3agay Ha npyMmeHeHne nHTerpana ansi BoldUcneHns omsmnyeckmnx

BENUYNH K Nnowagen.

KombuHmpoBaHHOE 3aHATUE 2
Tema 4.10 PeweHnune | CogepxaHue yyebHoro matepmana
3apay. lpoussogHasa u | ®opmynbl 1 npasuna gudpdepeHunpoBaHms. NccnegoBaHne yHKUUA C
nepBoobpasHas NOMOLLbID Npou3BogHOW. Haubonbliee W HauMeHbllee 3HayYeHus
YHKUMN. YHKUMN.

KoHTponbHas pabora. 2
Paspen 5. 16

MHororpaHHuKM 1 Tena
BpaLeHus

CopepxaHue y4yebHoro matepvana
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Tema 5.1 Mpuama,
napannenenuneg, kyo,
nMpamMmmaa n ux ceyveHus

Mpuama (HaknoHHasi, npsiMasl, npaBufbHasl) W €€  3feMEHThI.
Mapannenenunen. CeoncTBa npsiMmoyronbHOro napannenenunega. Ky6.
Mupamuaa n e€ anemeHThbl. [paBunbHas nMpammaa.

KombBunHnpoBaHHOe 3aHsTHe.

Tema 5.2 [lpaBurnbHble
MHOIOrPaHHUKN B XXN3HU

CopepxaHue yyebHoro matepmana

lMnowagb NOBEPXHOCTM MHOrorpaHHukoB. [lpocTtenwime KomOuHauum
MHOIFOrpaHHNKOB. BbluMCNeHne 3neMeHTOB MNPOCTPaAHCTBEHHbIX uryp
(p€6pa, anaroHanu, yrnol). [NpaBunbHbIE MHOrOrPaHHMKMW.

KoMbuHnpoBaHHOE 3aHATHE.

Tema 5.3
Uununnap, koHyc, wap u
NX ceveHns

lMpogheccuoHanbHO-opueHMuUposaHHoe coodepkaHue (codepkaHue
npuknadHo20 Mooyiisi)

LUnnuHap, koHyc, cdepa u wap. OCHOBHbIE CBOWCTBA NPAMOro KpyroBoro
umnmHgpa, npsiMoro Kpyrosoro koHyca. 3obpaxeHue Ten BpalleHus Ha
nnockoctu. lNpeacrtaeneHne o6 ycedéHHOM koHyce. CeyeHust KoHyca
(napannenbHOe OCHOBAHWUIO U MPOXOAsLLEe 4Yepes3 BepLUnHY), ceyeHus
umnuHgpa (napannenbHO M NeprneHauKkynsapHO OCKM), CeYeHusax Lapa.
PasBépTka umnuHgpa n KoHyca.

MpakTnyeckoe 3aHATHE

Tema 5.4 O06bembl u
nrowanm noBepxHoCTen
Ten

CopepxaHue y4yebHoro matepvana

O6bem npamoyronbHoro napannenenunega. O6bem kyba. O6bembl
npsMon npuamsbl 1 uunuHapa. O6bembl nipamungpl M koHyca. O6bem Lwapa

KombBunHnpoBaHHOe 3aHsTHe.

Tema 5.5 [lpumepsl
cUMMeTpUn B
npodeccuu

lMpogheccuoHanbHO-opueHMuUposaHHoe coodepkaHue (codepaHue
npuknadHo20 MooyJisi)

[MoHaTMe o cuMmeTpun B MPOCTpaHCTBe (UeHTparnbHasa, oceBas,
3epkanbHas).

O606LeHre npeacTaBneHnin 0 NpaBuIibHbIX MHOTOrpaHHMKax (TeTpaagp,
ky6, OKTa3ap, AoAeKa3ap, NKocasap).

[Mpumepbl cuMmmeTpun B Npodeccumn.

IMpakTnyeckoe 3aHATHE

CopepxaHue yyebHoro matepmana

O6bembl 1 nnowaan NnoBepXHOCTUN MHOIorpaHHMKOB 1 TeJ1 BpalleHUA.

OK-01, OK-04,
OK-06, OK-07
MK...
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Tema 5.6 PeuweHue | KoHTponbHas paboTta. 2
3agay. MHororpaHHuKN
n Tena BpaLleHus
Paszpen 6. CteneHun un 20
KOPHM. CTteneHHasn,
nokasarternbHas ]
norapudmuyeckas
byHKLUUN
Tema 6.1 CteneHHas | CogepxaHune y4ebHOro matepmana
dyHKUMNA, ee CBOMCTBA. | [IoHATME KOPHSI N-OM CTerneHn U3 AeUCTBUTENbHOro Yncna. OyHKuumM y =
lMpeobpasoBaHue Vx nx csonctBa W rpadukn. CBOMUCTBA KOPHA N-OW CTENEHW.
BbIPQXEHWU C KOPHSIMU | Mpeobpa3oBaHne MppaLMOHarbHBIX BblpaXeHui
n-oii cTeneHu KoMGVHWpOBaHHOE 3aHsTUE 2
Tema 6.2 Csonctea | CogepxaHue y4ebHoro matepmana
cTeneHun c | NoHaTMe cTteneHn ¢ nNbbiM pauynoHanbHbiM nokasaTtenem. CTeneHHble
paunoHanbHbIM N | PYHKLUK, NX CBOUCTBA U rpadonku.
AeNCTBUTENbHbIM KomBuHMpoBaHHoOe 3aHsTue. 2 OK-01, OK-02, OK-
nokasaTtensamu 03. OK-05. OK-07
Tema 6.3 Pewenune | CogepxaHne y4ebHoro matepmnana ’ I'IK.:.
nppaynoHanbHbIX PaBHOCMNBHOCTbL MppaLumoHanbHbIX ypaBHeHU. MeToabl UX peLleHns.
ypaBHeHUi KoMGuHMpoBaHHOe 3aHsATNE 2
Tema 6.4 | CogepxaHue yyebHoro matepmana
[MokasaTenbHas CTeneHb ¢ NPoM3BOSbHBLIM AENCTBUTENBbHBIM NOKasaTtenemMm. OnpegenexHve
dYHKUUA, ee CBOKMCTBA. | NOKasaTeNbHOM (PYHKUMN U ee CBOWCTBA. 3HAKOMCTBO C MPUMEHEHMEM
[NokasaTesnbHble nokasaresibHou (pyHKUMKN. PelleHne nokasaTesibHbIX YpaBHEHUA METO40M
ypaBHEHNA N | ypaBHMBaHNA MoOKasaTenen, MeToLOM BBeLEHWS HOBOW NepemMeHHOW,
HepaBeHCTBa dyHKUMOHarnbHo-rpacpundyeckum  mMetogoMm. PelleHne nokasaTenbHbIX
HepaBEeHCTB.
KombGunHnpoBaHHOe 3aHsaTHE 4
Tema 6.5 Jlorapudm | CogepxaHune ydebHoro matepmana
yucna. CsowcTBa | Jlorapudpm yucna. CsownctBa norapudgmos. Onepauus
norapugmos norapugmMmMpoBaHnS.
KombuHmpoBaHHOE 3aHATUE 2
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Tema 6.6 | CogepxaHue yyebHoro matepmana
Jlorapundpmunyeckas JTlorapudcpmmyeckasn pyHkUnA n ee ceonctea. lNoHATHME norapmpmmyeckoro
dyHKUMA, ee CBOKMCTBA. | ypaBHeHMs. Onepaunsa NoTeHUMpoBaHus. Tpy OCHOBHbIX METOAA peLLeHUs
Jlorapudpmmnyeckne norapnmMnyecknx ypaBHeHUN: QYHKUMOHaNbLHO-rpauyeckun, meTtopn
ypaBHEHUS, NOTEHLMPOBaHWS, MeToq BBEAEHUS HOBOW nepemMeHHON.
HepaBeHCTBa JTlorapucpmmyeckne HepaBeHcTBa.
KoMbuHnpoBaHHOE 3aHATHE. 4
Tema 6.7 Jlorapudpmebl B | llpogheccuoHanbHO-opueHMuposaHHoe codepxaHue (codepkaHue
npupoae N TEXHUKe npuknadHo20 MooyJisi)
MpumeHeHne norapudma. Jlorapudpmuyeckas cnvpans B npupoge. Ee
MaTtemaTuyeckme CBOMCTBaA.
lMpakTnyeckoe 3aHATHE 2
Tema 6.8 PeweHnune | CogepxaHue yyebHoro matepmana
3agau. CreneHHas, | CTeneHHas, nokasaTtenbHasi U norapudpmmnyeckas gyHkumMK. PelwleHne
nokasaresnbHas N | NPOCTENLLMX YPaBHEHUN.
norapndpmmnyeckas KoHTponbHas paboTa. 2
dYHKUMM
Pasgen 7. OneMeHTbl 16
TEeopuM BEpPOATHOCTEMN
] MaTeMaTu4ecKom
CTaTUCTUKN
Tema 7.1 CobbiTne, | CogepxaHune ydebHoro matepmana
BEPOATHOCTb COBLITUA. | COBMECTHbIE U HECOBMECTHbIE COObITUS. TeopeMbl 0 BEPOSITHOCTM CyMMbI
CnoxeHwne M | coBbITMI. YCnoBHas BEPOATHOCTb. 3aBUCUMbIE N HE3aBUCUMbIE CODbLITUS. OK-02. OK-03. OK-
yMHOXeHIE TeopeMbl 0 BEPOSATHOCTN NMPOU3BEAEHUS COBBITUI. ’ 05 ’
BEPOATHOCTEMN K. ..
KombBunHnpoBaHHOe 3aHAaTHE 4
Tema 7.2 BeposaTHocTb B | lIpogheccuoHanbHO-opueHmuposaHHoe codep)xaHue (codepkaHue
npodeccunoHasnbHbIX npuknadHo20 MooyJisi)
3agayax OTHocuTenbHaa 4actota cobbiTMS,, CBOWCTBO €€  YCTOWYMBOCTM.
CraTtuctnyeckoe ornpegeneHve BepoATHOCTU. OueHKka BepoATHOCTU
cobbITuS.
[MpakTnyeckoe 3aHATUE 4
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Tema 7.3 [uckpetHas | CogepxaHue y4ebHoro matepmana
cnyyamHas  BenuuuHa, | Bugbl cnyydanHbix BenunuuH. OnpegeneHve OUCKPETHOW  CriyYyanHown
3aKOH ee | BenMyunHbl. 3aKoH pacnpeneneHns QUCKPEeTHOM CryYanHOn BennYmnHbl. Ee
pacnpegeneHus YNCOBbIE XapaKTEPUCTUKN.

KombBunHnpoBaHHOe 3aHsTHE. 4
Tema 7.4 3apauun | CopepxaHune y4ebHoro matepmana
MaTemMaTU4eCcKoun CobbiTne, BepoATHOCTb  cobObITMS.  CnoxeHne U YMHOXeEHue 2
CTaTUCTUKM. BeposiTHOCTen. [luckpeTHasa cnyyanHasa senudmHa. lNepernyHasa obpaboTka
OrneMeHThI TEopUn | CTaTUCTUYECKNX AAHHbIX.
BEPOATHOCTE 1 | KoHTponbHas pabora. 2
MaTemMaTU4eCcKoun
CTaTUCTUKK
NMpomexyToyHasa atTrecTtaums (AK3aMeH)
Bcero: | 108

o kaxdol meme onucbisaemcs cooepxxaHue y4ebHo20 Mmamepuasia (6 dudakmudyeckux eduHuuax), HauMeHo8aHUs He0bxo00uMbIx flabopamopHbIX,
rpakmu4eckux u UHbix 3aHsmul. Obbem Yacos onpedesisemcs o kaxaoou no3uyuu cmonbya 3.

*lpoghbeccuoHanbHO-opUeHMUpPo8aHHoOE codepxxaHue moxem 6bimb pacripedesieHo o pasdenam (memam) unu CKOHUEHMPUPO8aHO 8 pa3sdesie
lpuknadHoul modyisib

3
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3. YCNOBUA PEANTU3ALUN NPOMPAMMbI OELLIEOBEPA30BATENbHON
ANCUUTNJINHDBI

3.1. Anga peanusauum nporpaMmmbl AUCUUNIHBLI AOMKHbI OblTb NPEAYCMOTPEHbI
crneayolume cneumanbHble NoOMeLLEHUS:

Peanusauuna nporpammbel gucumniivHel Tpebyet Hanuuus yyebHoro kabuHeTta
MaTeMaTUKW.

O6opygoBaHue y4ebHoro kabuHeTa:

- Nocafgo4Hble MecTa Mo KoNuyecTBy 0byyatoLmxCs;

- pabo4yee MmecTo npenogasaTens;

- KOMNIEKT y4ebHo-HarnsagHbIx nocobui;

- KOMMNJIEKT 3MIEKTPOHHbIX BUaeoOMaTepuarnos;

- 3a[aHu1s AN KOHTPOSbHbIX paboT;

- NpodecCUoHanbHO OPUEHTUPOBAHHbIE 3a4aHNS;

- MaTepuarnbl 9Kk3aMeHa.

TexHn4yeckne cpeacrtea obyyeHus:

- NepCcoHanbHbIN KOMMNbIOTEP C NMULEH3MOHHBIM NPOrpaMMHbIM obecnevyeHnem;
- MPOEKTOP C IKPAHOM.

3.2. UHhbopmaumoHHoOe obGecneyeHmne peanusaumm nporpaMmmbi
NepeyeHb peKoMeHAyeMbIX Y4eOHbIX wusgaHun, WUHTepHeT-pecypcos,
AOMOJSIHUTENbHON NUTEpaTypbl

3.2.1. OcHOBHbIe neYvyaTHble n3gaHus

1. MatemaTtuka: y4yebHunk/ bawmakos M.W.- 2-e naa., ctep. - M: KHOPYC,
2019. (CpeaHee npodeccnoHanbHoe obpasoBaHue)

2. Matematunka: anrebpa M HavYana MaTeMaTU4yecKoro aHanusa,
reometpus. Anrebpa n Hadana maremaTtuyeckoro aHanmsa. 10-11 knacc.
Anvmos WL.A., Konarun KO.M., TkaueBa M.B. n gpyrune. - M: lNpocBelleHue,
2022.

3. Matematuka: anrebpa W Hadana maTtemMaTudeckoro aHanuaa,
reomeTpus. leomeTtpusa. 10-11 knacc. AtaHacsH J1.C., bytysos B.®., Kagomues
C.b. n gpyrue. - M: lNpoceeweHne, 2022.

4. Matematuka: anrebpa ” Hayana MaTemaTuM4yecKoro adHanusa,
reomeTpus. 10—11 knaccel. Anrebpa n Ha4yana matemaTM4eckoro aHanmsa. B 2
4. YacTtb 1: YuebHuk ansa ydyawmxcs obpasoBaTeribHbIX opraHn3anmii (6a3oBbin
ypoBeHb)/Mopakosmy A.l., CemeHos [1.B.; HacTtb 2. 3agavHuk ans ydawmxcs
obpasoBaTenbHbIX oOpraHu3auun (6asoBbin ypoBeHb)/ Mopgkosuy A.l. u
apyrue; nog peaakuven Mopakosuda A.l. - M: MHemo3aunHa, 2018.
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6. Matematunka: anrebpa ©n Hadana MareMaTM4eckoro aHanuaa,
reomeTpusa. Anrebpa M Hayana wmartematudeckoro aHanusa. 10 knacc.
Hukonbckmn C.M., T[lotanoB M.K., PewetHukoB H.H. wu pgpyrve. -
M: lNpoceeweHne, 2021.

7. MatemaTtnka: anrebpa v Hadana MaTteMaTUdeckoro aHanuaa,
reometpus. Anrebpa n Hadana wmartemaTMyeckoro adanusa. 11 knacc.
Hukoneckun C.M., T[lotanoB M.K., PewetHukoB H.H. u gpyrne. -
M: lNMpoceeweHune, 2021.

8. Matematuka: anrebpa W Havyana maTemaTU4ecKoro aHanuaa,
reomeTtpud. N'eometpus.10-11 knacc. MNoropenos A.B. MaTtemaTuka: anrebpa u
Hayana martemMaTu4eckoro aHanusa, reometpusa. [eomeTpusa.10-11 knacc.
[Moropenos A.B. - M: TpoceelueHne, 2019.

3.2.2. OneKTPOHHbIEe U3paHus

1. Bcepoccuinckme nutepHet-onumnuaasl. - URL: https://online-
olympiad.ru / (aata obpawueHus: 12.07.2022). - TeKCT: 3NIEKTPOHHbIN.

2. EonHas konnekums umpoBbix oOpasoBaTenbHbIX PECYPCOB. -
URL.: http://school-collection.edu.ru / (nata obpawieHuns: 08.07.2022). - TekcT:
3JIEKTPOHHbIN.

3. NHdopmaumoHHada cuctema «EgMHoe OKHO gocTyna K
obpasoBatenbHbIM pecypcamy. - URL: http://window.edu.ru / (nata
obpawteHuns: 02.07.2022). - TEKCT: 9NEKTPOHHbIN.

4. HayyHas anektpoHHasa 6ubnuoteka (H3B). - URL:
http://www.elibrary.ru (aata obpawerus: 12.07.2022). - TeKkcT: 3NeKTPOHHbIN.

5. OTkpbITbIN KONNempK. MatemaTtuka. - URL: https://mathematics.ru /
(naTta obpawieHuns: 08.06.2022). - TeKCT: aNIEKTPOHHbIN.

6. [MosTOopnm MmaTtematuky. - URL: http://www.mathteachers.narod.ru /
(naTta obpaweHuns: 12.07.2022). - TeKCT: 9NIEKTPOHHbIN.

7. CnpaBo4YHUK N0 MaTemMaTuke Ang wkonbHukos. - URL:

https://www.resolventa.ru/demo/demomath.htm / (gata obpaLlieHus:
12.07.2022). - TeKCT: 3NEKTPOHHbIN.

8. CpeaHsas matemaTudeckas UHTepHeT wkona. - URL:
http://www.bymath.net / (gata obpaieHus: 12.07.2022). - Tekcr:
3NEKTPOHHLIN.

9. depepaneHbI noptan «Poccuickoe obpasoBaHmey. -
URL: http://www.edu.ru / (aata obpawieHuns: 02.07.2022). - TekcT:
3JIEKTPOHHbIN.

10.  depepanbHbI LEHTP MHPOPMALMOHHO-00pa3oBaTENbHbIX
pecypcoB. - URL: http://fcior.edu.ru / (qata obpaienus: 01.07.2022). - Tekcr:
3JIEKTPOHHbIN.
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4. KOHTPOJb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA OBLWEOBPA30BATEIbHON OUCLUUMITUHDI

KoHTponb M oueHKa pe3ynbTaToB OCBOEHUs1 obuieobpasoBaTenibHOM OUCUUNIIMHBI  PacKpbiBalOTCA  4epes
ANCUMNnHapHble pesynbTaTbl, HanpaBfeHHbIE Ha hopMmnpoBaHme obLKMX 1 NpodeccnoHanbHbIX KOMNETEHUNI MO
pasgenam n Temam cogepkaHusi ydebHoro matepuana.

O6bwasn/npodeccmoHanbHas Paspen/Tema Tun oueHOYHbIX MepoONpUATUS
KOMMeTeHLus

OK 01 Bbibupatb cnocobbl P1, Tema 1.1, 1.2, 1.3 N-o/c>, 1.4. TecTupoBaHue

pelleHns 3agau P2 Tembl 2.1,2.2,2.3,2.4,25,2.6T-olc, 2.7 YCTHbIN onpoc

npoceccuoHanbHON P 3, Tembl 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 MaTeMaTu4eckuii AUKTaHT

[esTensHocTU npuMenuTensHo | P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 T-o/c, 4.8, 4.9, WNHavenayanbHas

K pasnuyHbiM KOHTEKCTaMm 4.10 camocTosiTenbHasi paboTta

P 5, Temnb 5.1, 5.2, 5.3 I-0/c, 5.4, 5.5, 5.6

lNpencraBneHne pesynbTaTtoB
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 l-0/c, 6.8

npakTu4ecknx padbor
3awuTa TBOpYECKNX paboT
3awmTa nHamBuayanbHbIX

NPOEKTOB
KoHTponbHaa paboTa
OK 02 cnonb3oBaTb P1, Tema1.1,1.2, 1.3 1-0/c, 1.4. TecTupoBaHue
COBPEMEHHbIE CpeacTBa P 3, Tembl 3.1, 3.2, 3.3, 3.4, 3.5, 3.6 YCTHbI onpoc
noucka, aHanusa u P 6, Tembl 6.1,6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8 MaTemaTnyecknin AUKTaHT
WHTepnpeTauum nucdpopmauum, | P 7, Tembl 7.1, 7.2 T1-0/c, 7.3, 7.4 MnavenayansHas
N MHpOPMALMOHHbIE camocTodaTenbHasa paboTta
TEXHOMNOrMn Ans BbiNOSTHEHUS MpeacTaBneHune pesynbLTaToB

npakTn4ecknx pador

5 [MpogheccuoHanbHoe-opueHMUPOBAHHOE cOOepHaHUe
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3agad npodeccrmoHanbHomn
AeATeNnbHOCTU

3awumTa TBOpYECKMX paboT
3awmTa nHamBmnayanbHbIX
NPOEKTOB

KoHTponbHas pabota

OK 03 lNnaHnposatb 1
peann3oBbiBaTb COGCTBEHHOE
npodgeccmnoHarnbHoe 1
NIMYHOCTHOE pa3BuTHE,
npeanpMHUMaTEnbCKyHO
AeATenbHOCTb B
npodgeccmnoHanbHon cgepe,
NCnonb3oBaTh 3HaHWS Mo
dMHaHCOBOW rpaMOTHOCTH B
Pa3nnYHbIX XXU3HEHHbIX
CUTyaumsx

P1, Tema 1.1, 1.2, 1.3 T-o/c, 1.4.

P2 Tembl 2.1,2.2,23, 2.4,2.5,2.6 M-olc, 2.7

P 3, Temnl 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

P4, Tembl 4.1, 4.2, 43,44, 45, 4.6,4.7 M-o/c, 4.8, 4.9,
4.10

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 -o/c, 6.8

P7, Tembl 7.1, 7.2 T-0/c, 7.3, 7.4

TecTupoBaHue

YCTHbIN onpoc
MaTemaTnyecknim QuKTaHT
NhomBmnayanbHas
camocTodaTenbHas paborta
lNpencraBneHne pesynbTaToB
npakTu4ecknx padbor
3awuTa TBOpYECKNX paboT
3awmTa nHamBMayanbHbIX
NpPOEKTOB

KoHTponbHaa paboTa

OK 04 3dhdekTnBHO
B3aMMOAENCTBOBATL U
paboTaTtb B KONNEKTMBE 1
KomaHge

P1, Tema 1.1, 1.2, 1.3 -o/c, 1.4.

P2, Tembl 2.1,2.2,2.3, 2.4,2.5,2.6 M-olc, 2.7

P 3, Temnl 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

P4, Tembl 4.1, 4.2, 43,44, 45, 4.6,4.7 M-o/c, 4.8, 4.9,
4.10

P 5, Temnb 5.1, 5.2, 5.3 I-0/c, 5.4, 5.5, 5.6

TecTupoBaHue

YCTHbIN onpoc
MaTematnyeckum guKTaHT
MHausugyansHas
camocTosaTenbHas paboTa
[MpencTaBneHune pesynsTaToB
npakTnyecknx pabor
3awumTa TBOpYECKMX paboT
3awmTa nHamBuayanbHbIX
NPOEKTOB

KoHTponbHaa paboTa

OK 05 OcyLuecTBnsaTb YCTHYHO
N MUCbMEHHYH KOMMYHUKaLMIO
Ha rocyJapCTBEHHOM S3blke
Poccuinckon degepaunm ¢
y4eToM ocobeHHoCTeN

P1, Tema1.1,1.2, 1.3 -o/c, 1.4.

P 3, Tembl 3.1, 3.2, 3.3, 3.4, 3.5, 3.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 N-o/c, 6.8
P7, Tembl 7.1,7.2M-0lc, 7.3, 7.4

TecTnpoBaHue

YCTHbIN onpoc
MaTemaTnyecknim QuKTaHT
NhomBmnayanbHas
camocTodaTenbHas paborta
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coumanbHOro u KynbTypHOIro
KOHTEKCTAa

[MpepncTaBneHune pesynsTaToB
npakTuyecknx paboT

3awumTa TBOpYECKMX paboT
3awmTa nHamBmnayanbHbIX
NPOEeKToB

KoHTponbHas pabota

OK 06 MNMposienaTtb
rpaxaaHcKo-NaTpnoTUYECKYHO
no3nunio, AEMOHCTPUPOBAaTh
OCO3HaHHOE NoBeaeHne Ha
OCHOBE TPaaMLMOHHbIX
obLeyenoBe4Yecknx
LIleHHOCTEN, B TOM 4YUCIle C
y4eTOM rapMoHu3aumm
MeXHaLMOoHarnbHbIX U
MEXPENUIMO3HbIX OTHOLUEHWN,
NPUMEHSATb CTaHOAPThI
AHTUKOPPYMNLMOHHOIO
noBeaeHus

P 1, Tema 1.1, 1.2, 1.3 M-o/c, 1.4.

P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 -o/c, 4.8, 4.9,
4.10

P 5, Tembl 5.1, 5.2, 5.3 M-0/c, 5.4,5.5, 5.6

TecTnpoBaHue

YCTHbIN onpoc
MaTemaTnyecknim QuKTaHT
NhomBmnayanbHas
camocTodaTenbHas paborta
lNpencraBneHne pesynbTaToB
npakTu4ecknx padbor
3awuTa TBOpYECKNX paboT
3awmTa nHamBMayanbHbIX
NpPOEKTOB

KoHTponbHas pabota

OK 07 CogencrtBoBaTtb
COXPaHEHWIO OKpYyXaroLLemn
cpeabl, pecypcocbepexenunto,
NPUMEHATb 3HaHUA 06
N3MEHEeHUn KknumaTa,
NpUHLMNbI 6epexnneoro
npoun3esoacTea, 3pPeKTUBHO
OEencTBoBaTb B Ype3BblHalHbIX
cuUTyaumax

P2, Tembl 2.1,2.2,2.3,2.4,2.5, 2.6 -0olc, 2.7

P4, Tembl 4.1, 4.2, 43,44, 45, 4.6,4.7 M-o/c, 4.8, 4.9,
4.10

P 5, Temnb 5.1, 5.2, 5.3 I-0/c, 5.4, 5.5, 5.6

P 6, Temb 6.1,6.2, 6.3, 6.4, 6.5, 6.6, 6.7 -o/c, 6.8

TecTupoBaHue

YCTHbIN onpoc
MaTtemaTnyeckun OuKTaHT
HausugyansHas
camocTodaTenbHasa paboTta
[MpencTaBneHune pesynsTaToB
npakTu4ecknx padbor
3awuTa TBOpYECKNX paboT
3awmTa nHamBMayanbHbIX
NpPOEKTOB

KoHTponbHaa pabota
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| MKC...

6 MK yka3sblBatoTca B cootseTcTBum ¢ PrOC CMNO peannsyemoit npodpeccun / cneumanbHOCTH
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