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1. Obwan xapakrepucTuka npMmepHom paboyen nporpamMmmbi
obweobpa3oBaTenbHON aucunnnuHbi«MartemaTuka»

1.1. Mecto AucuMNNUHbLI B CTPYKTYype npodeccCuoHarbHON
oGpa3zoBartenbHOM nporpammbl CI1O:
Ob6uweobpasoBaTtenbHas agucuuninHa «MaTtemaTuka» aBnseTcs

obda3aTenbHON YacTbio 00Leobpa3oBaTenbHOMO LUMKna obpasoBaTesibHOM

nporpammsbl B cootBeTcTBUMN ¢ PIOC « IIpomaser»

1.2. Lenu n nnaHmpyemble pe3yrnbTaTbl OCBOEHUA ANCLUMUNIIUHDBI:

1.2.1. Uenb gucumnnuHsbl

CogepxaHue nporpammbl  0buweobpasoBaTensHOW  AUCUMMANHDI
«MaTtemaTtunka» HanpaBneHO Ha OOCTMXKEHME pe3ynbTaToB ee U3yYeHUs B
cootBeTcTBUM C TpeboBaHnamn ®IrOC COO c y4eTom npoheccnoHarbHoM
HanpasneHHocTn ®I'OC CI10.

1.2.2. NMnaHupyemble pe3ynbTaTbl OCBOEHUA obLleobpa3oBaTeribHOM
avncumnnuibl B cootBeTcTBUM ¢ PIOC CIO n Ha ocHoBe ®IOC COO

Ocoboe 3HayeHMe agucumunnMHa umeeT npu  GOpMUMPOBaAHUU U
pa3sutum OK n IMK..



O6Lwme KoMneTeHLUU

Mnanu pyemMblie pe3ynbTaThbl 06y‘-IeH ns

O6wume!

OucuunnuHapHble?

OK 01 Bbibupatb cnocobbl
pelueHna 3agad
npodeccnoHanbHoOn
NeaTenbHOCTH
NPUMEHNTENBHO

K pasnnyHbIM KOHTEKCTaMm

FOTOBHOCTb K TPyAy, OCO3HaHWEe LIEHHOCTMU
MacTepcTBa, Tpygontobue;

- TOTOBHOCTb K aKTUBHOW AesATenbHOCTU
TEXHONOrM4YEeCKOM " coumanbHOn
HanpaBfEeHHOCTN, CNOCOOHOCTbL UHULMMPOBATD,
NnaHMpoBaTb M CaMOCTOATENIbHO BbIMOMHATD
TaKylo AeATENbHOCTb;

- NHTEepec K pasfiMyHbIM
npodgeccnoHanbHON OesaTeNnbHOCTH,
OBnageHne  yHuBepcanbHbIMU
nosHaBaTeslbHbIMU AENCTBUAMMU:

a) 6a3oBble NIOrMyeckne AeNCcTBuS:
- caMOCTOATENbHO  POPMYNMpPOBaTh n
aKkTyanuampoBaTb npobnemy, paccmartpuBaTb
€€ BCECTOPOHHE,;

- yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HAK UMK
OCHOBaHWNA AN CPaBHEHUs, knaccudukaumm n
0606LeHus;

- onpenendatb Uenu AeATenbHOCTW, 3ajaBaTb
napamMmeTpbl Y KPUTEPUN UX OOCTUXKEHNS;

- BbISIBMSAITb 3aKOHOMEPHOCTM U NPOTUBOPEUNS
B pacCcMaTpMBaEMbIX SABIEHUSIX;

- BHOCWUTb KOPPEKTUBbI B [OEATENbHOCTb,

chepam

y4yeOHbIMK

-BNnageTb MeTogamMn gokasaTenbCTB, anroputMmamm
peleHnsa 3agad; ymeHve oopmynupoBaTth onpeaerneHus,
AKCMOMBbI N TEOPEMbI, MPUMEHSATL UX, MPOBOANUTL
iokasaTesibHble pacCyXaeHus B Xoe peLleHus 3ajav;

- yMeTb OrnepupoBaTh MOHATUSMU: CTENEHb YnCcna,
norapudm Ymcna; ymeHue BbINOSTHATb BblYUCIIEHME
3Ha4YeHW 1 Npeobpa3oBaHWs BbIpaXXEHUI CO CTENEHAMN U
norapudpmamu, npeodbpasoBaHnsa ApoOHO-paLMOHanNbHbIX
BblpaXkeHun;

- YMEeTb OonepupoBaTth MOHATUSAMMW: paLMOHanbHbIe,
nppaumoHanbHble, NokasaTternbHble, CTENEHHbIE,
norapndpmMmmyeckme, TPUroHoMeTpu4ecKkne ypaBHeHus 1
HepaBEeHCTBa, UX CUCTEMBbI,

- YMeTb OrnepupoBaTh MOHATUSAMN: PYHKLMS, HENpepbiBHas
byHKUMA, Npon3BoAHas, nepBoobpasHas, onpeaeneHHbin
WMHTerpan; yMeTb HaxoguTb NPOU3BOAHbIE AfIEMEHTaPHbIX
OYHKLNIA, UCMOMb3YS CNpaBoOYHble MaTepuansl;
nccnenoBaTtb B NPOCTENLINX CryyYasax YHKUMM Ha
MOHOTOHHOCTb, HaXo0ANTb HanbonbLUNe N HAUMEHbLUNE
3Ha4YeHNA PYHKLUUI; CTPOUTb rpadoMKM MHOMO4S1EHOB C
Mcrnonb3oBaHWEM annaparta MmaTeMaTu4ecKoro aHanuaa;
NPUMEHSATb NPOU3BOAHYIO NPU peLleHnn 3agay Ha
NBWXKEHME; peLllaTb NPaKTUKO-OPUEHTUPOBAHHbIE 3aa4uM Ha

oLeHMBaTb COOTBETCTBUE PE3YIibTaTOB LENAM,

HanbonbLIne N HauMeHbLLME 3HAYEHUS, Ha HaxoxgeHne

" YKkasbIBaloTCA NMUUYHOCTHBIE U MeTanpeaMeTHble pesynbTathl 3 ®rOC COO (B nocneaHeit pegakumm ot 12.08.2022) B oTrnaronsHon dopme, GopMupyemble
obweobpasoBaTenbHOM ANCUUNINMHON
2 AncumnnuHapHble (NpeaMeTHbIe) pe3ynbTaThl YKasbiBaloTCA B COOTBETCTBUM C UX NOMHbLIM nepedHemM Bo ®FOC COO (B nocneaHen pegakuum ot 12.08.2022




OLleHMBAaTb PUCKM NOCNeACTBUIA AEATENBbHOCTMY;
pasBMBaTb KpeaTUBHOE MbILLSIEHNE MPU
PELLEHMM XKN3HEHHbIX Npobnem

0) 6a3oBble uccrnegoBaTenbCkMe AENCTBUS:

- BnageTb HaBbIKaMu y4ebHo-
nccrnegoBaTenbCKon n NPOEKTHOM
neaTeribHoCTH, HaBblkaMu paspeLueHus
npobnew;

- BbIBMNATb NPUYMHHO-CNEACTBEHHbIE CBSA3U U
aKTyanuampoBaTtb 3agadvy, BblABUraTb rmnoTeay
ee pelleHusi, HaxoauTb aprymeHTbl Ons
nokasaTenbcTBa CBOUX YTBEPXKAEHUN,
3a7aBaTb NapamMeTpbl U KPUTEPUM PELUEHNS;

- aHanNM3NpoBaTb NOSMyYEHHbIE B XO4€ pPeLUeHUs
3a4a4n pesynbTaTbl, KPUTUYECKN OLLEHMBATb UX
NOCTOBEPHOCTb, NPOrHO3NMpPOBaTb U3MEHEHNE B
HOBbIX YCMOBUSX;

ymMeTb NnepeHocUTb 3HaHuA B
Nno3HaBaTeNbHY0 UM NpakTu4eckyo obnactu
PKU3HEeOeaATenbHOCTY;

yMeTb WHTErpuMpoBaTb 3HaHUSI W3 pasHbIX|
npegMeTHbIX obnacrten;

- BblABUMATb HOBbIE mnaen, npeanaratb
OpuUrnHaribHble Nogxoabl N peleHnd,
n CNocOBHOCTb nx MCrnonb3oBaHuA B

Nno3HaBaTesIbHOW 1 coumanbHOW NpakTuKe

MNyTU, CKOPOCTU U YCKOPEHUS;
- YMETb onepupoBaThb MOHATUAMU: paunoHanbHas QyHKLMS,
nokasatenbHas PYHKUMS, CTeneHHas yHKUuS,
norapummnyeckas oyHKUMSA, TPUrOHOMETPUYECcKne
byHKUMKN, oBpaTHbIe YHKLMK; YMEHNE CTPOUTL rpadmnkm
N3yYeHHbIX (PYHKUUI, UCNONb30BaTh rpadukm npu
N3y4YyeHMn NpoLLeCCOB N 3aBUCUMOCTEN, NMPU peLLeHnn 3aaad
N3 Opyrnx y4ebHbIX NnpeamMeToB 1 3a4ay U3 peasibHON
PKM3HW; BblpaXkaTb hopMyiaMmmn 3aBUCUMMOCTU MeXay
BENNYMHaMMU;

- YMETb pellaTb TEKCTOBbIE 3a4a4n pasHbIX TUMNOB (B TOM
4ucrie Ha NPOUEHTbI, AONN N YacTu, Ha ABMXeHue, paboTy,
CTOMMOCTb TOBapPOB M YCIyr, Hanoru, 3agaym n3 obnactu
YNpaBreHns JIMYHBIMU U CeMENHbIMU PUHAHCaMK);
COCTaBIISATb BblpaXXeHUsl, YypaBHEHNA, HepaBeHCTBa U UX
CUCTEMbI MO YCNOBUIO 3afa4u, uccrnegoBaTb Nony4yeHHoe
pelleHne n oueHnBaTb NPaBgonoAobHOCTb pe3yrbTaTos;

- YMEeTb OnepupoBaTh MNOHATUSMU: CpeaHee
apudmeTudeckoe, MeguaHa, HanbonbLuee 1 HauMeHbLLee
3Ha4YeHus, pa3mMax, gnucnepcus, CtTaHgapTHoe OTKNOHEeHNe
4MCroBoOro Habopa; ymeTb n3BnekaTb, MHTEPNPETUPOBaTb
MHpopMmauuio, NpeacTaBneHHyto B Tabnuuax, Ha
nunarpammax, rpadukax, oTpaxaroLlyo CBOMCTBA pearbHbIX
NpouUecCcoB U ABNEHUW; NpeacTaBnsaTb MHPOPMaUUIO C
nomMoLbio Tabnuy u gnarpamMmm; nccnegoBatb
CTaTUCTMYECKME AaHHble, B TOM YUCHE C MPUMEHEHMEM
rpacomyecknx MeToaoB M INEKTPOHHbIX CPEACTB;

- YMETb OnepupoBaTb MOHATUAMMW: CyYanHbIN ONbIT U

CcnyyanHoe cobbiTue, BEPOSATHOCTb CITy4anHOro coobiTus;




YMEHME BblYNCNATb BEPOSTHOCTb C UCMONb30BaAHNEM
rpacomyecknx MeToaoB; NPUMEHATL (POPMYIIbl CIOXEHUS U
YMHOXEHNSA BEPOATHOCTEN, KOMOMHATOPHbIE (PaKTbl U
bopMynbl NpU peLleHnn 3agay; oLeHNBaTb BEPOATHOCTHU
pearnbHbIX COBbITUIA; 3HAKOMCTBO CO CIly4anHbIMU
BeNUYnHamMu; ymeHne npnuBoauTb NpuMepbl NPosiBlieHNs
3aKoHa 6onbLUMX Yncen B NPUPOSHbLIX U OBLLECTBEHHbIX
SIBMEHUSX;

- yMeTb onepmupoBaTh MOHATUSIMU: TOYKa, NpaAmas,
NNOCKOCTb, MPOCTPaAHCTBO, ABYrPaHHbIN yror,
CKpeLLuuBaroLLmecs npsmMble, napannenbHOCTb U
nepneHauKynspHOCTb NPAMbIX U NAIOCKOCTEN, Yron MexXay
NPSIMbIMU, Yo MeXay NPAMON U NAIOCKOCTbIO, Yrosl Mexay
MNNOCKOCTAMM, PACCTOSIHME OT TOYKU [0 MSIOCKOCTH,
paccTosiHue Mexay NpAMbIMU, PacCTOAHUE MexXay
NNOCKOCTAMM; YMEHME NCNOSb30BaTb NpU peLleHnn 3agav
N3yYyeHHble pakTbl U TeopeMbl NNAaHUMETPUN; YMEHUE
OLleHMBATb pa3Mepbl 06BHEKTOB OKPY>KatoLLEero Mmpa;

- YMETb OnepupoBaTb MOHATUAMWU: MHOTOFPaHHUK, CeYeHne
MHOrorpaHHuka, Kyo, napannenenune, npuama, nupamuaa,
burypa n nOBEPXHOCTb BpaLLEHNS, LMNNHAP, KOHYC, LWap,
chbepa, ceveHnsa urypbl BpaLLeHUs, NoCKOCTb,
kacatowasca cdepsbl, UMNUHAPA, KOHyca, nnowanb
NOBEPXHOCTU NpamMuabl, NPU3Mbl, KOHYyCa, LMNnHAPa,
nnowanb cepbl, 06beM Kyba, NPAMOYrofIbHOro
napannenenunega, nupamuabl, NpM3Mbl, UUNMHAPA,
KOHYCa, Wapa; ymeHue nsobpaxaTb MHOrOrpaHHUKN n
MOBEPXHOCTU BPALLEHUSA, UX CEYEHUS OT PYKU, C MOMOLLbIO
HepTEXHbIX MHCTPYMEHTOB N 3NEKTPOHHbIX CPEACTB;




yMeHMe pacno3HaBaTb CUMMETPUIO B MPOCTPaHCTBE;
YMeHne pacno3HaBaTb NpaBUIibHbIE MHOMOrpaHHUKW;

- YMETb OneprpoBaTb MOHATUAMW: OBUXKEHNE B
NpocTpaHCcTBe, NO406HbIE OUTYpbI B MPOCTPaAHCTBE;
MCNOSib30BaTh OTHOLLEHME Nfowagen NoOBEPXHOCTEN U
06BbeMOB NOAOBHbIX hUryp Npu peLLeHnn 3agav;

- YMeTb BblYMCNATb reoMeTpuyeckme BennimHbl (4nuHa,
yrosn, nnowaab, o6bem, nnowags NOBEPXHOCTN),
MCNonb3ysa n3yyeHHble opMyrbl U MeToAbI;

- YMETb OnepupoBaThb MOHATUAMMU: NPSAMOYroSibHas cuctema
KOOpAMHAT, KOOPAMHATbI TOYKWN, BEKTOP, KOOPANHATHI
BEKTOpa, CKanspHoe nNpousBeaeHune, yron mexay
BEKTOpamMu, CyMMa BEKTOPOB, NPOU3BeAeHME BEKTOpa Ha
HMCMO; HAXOAUTb C MOMOLLIBIO U3YYEHHbIX (POPMYI
KoopauHaTbl cepeuHbl OTpesKka, paccTosiHMe Mexay ABYMS
TOYKaMMU;

-yMeTb BblOMpaTh NOAXOASALLMIA N3YHEHHbIN MeTOA ANs
peleHns 3agayu, pacno3HaBaTb MaTeMaTndeckne dakTbl n
MaTemMaTuyeckne Mogenu B NpupoaHbIX 1 06LLLEeCTBEHHbIX
SIBNEHUNAX, B UICKYCCTBE; YMEHNe NpuBOLAUTb NpUMeEpPbI
MaTeMaTUYECKUX OTKPbITUA POCCUNCKON N MUPOBOM
MaTeMaTU4YECKON HayKMW.

-yMeTb OnepupoBaTh MOHATUSAMU: onpeaeneHne, akcmoma,
Teopema, cneacTane, CBOMCTBO, NPU3HaK, oKa3aTernbCTBO,
paBHOCUINbHbIE (POPMYINPOBKU; YMeHe dopMynupoBaTb
ob6paTHOEe 1 NPOTMBOMNOSIOXHOE YTBEPXKAEHME, NPUBOANTD
NPUMeEpPbI U KOHTPNPUMEPBDI, UCNONBb30BaTb METO.
MaTemMaTU4eCKon MHAOYKUUKM; NPOBOANTL AOKa3aTenbHble
paccyXgeHus npu pelleHrn 3agad, oueHuBaTb JIOrMYeckyto
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NPaBUITbHOCTb PACCYXOEHWI;

- YMeTb OnepupoBaTh NOHATUSMU: MHOXECTBO,
NOOMHOXECTBO, OoMnepauny Hag MHOXeCTBaMU; yMeHWe
MCNONb30BaTb TEOPETUKO-MHOXECTBEHHbIV annapar AJsis
ONMCaHNsi peanbHbIX MPOLECCOB W SBMEHWI NPU peLleHnn
3ajad, B TOM Yncre 13 ApyrMx y4ebHbIX NpeamMeTos;

- YMETb ONepupoBaTh NOHATUSAMU: rpadd, CBA3HbLIN rpad,
nepeBo, LWKI, rpad Ha NOCKOCTU; YMeHWe 3adaBaThb U
onucbiBaTb rpadbl pasnmMyHbIMKU cnocobamu; UCNonb30BaThb
rpachbl Npu pelleHnn 3agav;

- yMeTb CBOOOAHO onepupoBaTh NOHATUSMU: COYETaHUE,
NnepecTaHoBKa, YACIO COYETaHMI, YUCITO NEPECTAHOBOK,;
GUHOM HblOTOHA; yMEHME NPUMEHATL KOMOMHATOPHbIE
chbakTbl U paccyXaeHus Ans pelleHus 3agav;

-YyMETb OneprpoBaTh NMOHATUSIMW: HATypanbHOEe YUCIIo,
LIenoe Y1cro, ocTaToK Mo MOAYIto, paLMoHanbHOe Y1Cro,
MppaLmnoHanbHOe YNCNo, MHOXECTBA HaTypanbHbIX, LienbIX,
paLMoHanbHbIX, AEUCTBUTENbHbIX YNCEN; YMEHME
MCNONb30BaTh NPU3HAKN AENMMOCTU, HAUMEHbLLLNIA OOLLNIA
nenuTenb N HaumeHbLuee obLee KpaTHOe, anropuTM
EBknuaa npu pelleHmn 3agay; 3HaKOMCTBO C pasfinyHbIMK
NO3ULIMOHHLIMU CUCTEMaMUN CYUCTEHUS;

- yMeTb CBOGOAHO OnepupoBaTh NOHATUSIMU: CTENEHb C
LienbIM nokasaTeneM, KOpeHb HaTyparnbHOW CTeNeHM,
CTeneHb C paunoHarbHbIM NokasaTenem, CTeneHb ¢
NencTBUTENbHLIM (BELLIECTBEHHBIM) NOKasaTenem,
norapmdm Yncna, CUHyC, KOCUHYC U TaHTreHC
NPOM3BOSILHOIO YMCNa;

- YMeTb OnepupoBaTh NOHATUSMU: TOXOECTBO,
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TOXOecTBeHHOe NpeobpasoBaHue, ypaBHEHME,
HepaBeHCTBO, CUCTEMA YPaBHEHUA N HEPABEHCTB,
PaBHOCUNBHOCTb YPaBHEHUN, HEPABEHCTB U CUCTEM,
paunoHanbHble, ppaunoHasbHble, NoKasaTenbHble,
CTeneHHble, norapumMnuyeckne, TPUroHoMeTpudeckue
YPpaBHEHUSA, HEpaBEHCTBA U CUCTEMbI; YMEHUe peLlaTb
YPaBHEHUSA, HEpaBEHCTBA U CUCTEMbI C MOMOLLIbIO
pasnuyHbIX MPUEMOB; peLlaTb ypaBHEHUS, HEpaBeHCTBA U
CUCTEMbI C NAapaMeTPOM; MPUMEHSATb YpPaBHEHUS,
HepaBeHCTBa, UX CUCTEMbI A8 peLleHUss MaTeMaTnyecknx
3a7a4 1 3a4a4v 13 pasfiMyHbIX obnacten Hayku u peanbHOM
PKU3HW;

-yMeTb CBOOOAHO onepmnpoBaTh NOHATUAMM: rpadnk
dyHKUMKN, obpaTHasa PYHKLMS, KOMNO3ULNA (DYHKLWNA,
NMHeNnHan PyHKUMS, KBagpaTuiHas (OyHKUuns, cteneHHas
PYHKUMA C LenbiM nokasaTenem, TpUroHoMmeTpudeckume
PYHKUMN, 0BpaTHbIe TPUroHOMeTpuyeckmne OyHKLUN,
nokasaTtenbHasa 1 iorapupmmudeckas dyHKUNN; YMEHNE
CTPOUTb rpacmkn PyHKUUI, BLINOSTHATL Npeobpa3oBaHus
rpadoMKoB (PyHKLNNA;

YMEHWEe UCnonb30BaTb rpadovkn PYHKUUIW ONS U3yYeHus
NpoLUEeccoB N 3aBUCMMOCTEN NPU peLleHnn 3agad U3 apyrux
y4eOHbIX NPeaMeTOB 1 U3 pearibHOW XN3HW; BblpaXaTb
popMynamu 3aBUCUMOCTU MeXY BENNYMHaMU,

ymMeHue cBob6oaHO onepupoBaTb MOHATUSMU: YHETHOCTb
PYHKUMN, NEPUOLANYHOCTb (PYHKLUKU, OrPaHUY4EHHOCTb
PYHKLMU, MOHOTOHHOCTb (DYHKLUMU, SKCTPEMYM OYHKL MW,
HanbonbLlee N HanMeHbLLee 3Ha4YeHUss PYHKLUUKN Ha
NPOMEXYTKe; yMEeHMEe NPOBOANTb UCCefoBaHNEe PyHKLNN;
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YMEHWe MCnonb30BaTb CBOMCTBA U rpadduKn PyHKUNIW ONS
pelleHnsa ypaBHeHU, HEpaBEHCTB U 3aJay C napamMmeTpamu,
n3obpaxaTb Ha KOOPOUHATHOW MIIOCKOCTN MHOXECTBA
peLleHnin ypaBHEHUIN, HEPABEHCTB U NX CUCTEM;

-yMeTb CBOOOOHO onepupoBaTb NOHATUAMMU:
nocrniegoBaTesibHOCTb, apumMeTUyeckas nporpeccus,
reomeTpuyeckas nporpeccusi, 6eckoHe4Ho ybbiBatoLas
reomeTpuyeckasi Nnporpeccus; yMeHne 3agaBathb
nocrnenoBaTesibHOCTU, B TOM YMUCHE C NOMOLLbIO
peKyppeHTHbIX opMyTT;

- YMeTb ornepupoBaTh MOHATUSAMW: HENPEPLIBHOCTb
OYHKLMW, acMMNTOTbI rpadomka pyHKUMK, nepBas n BTopas
npousBoaHast PYHKLMN, reOMEeTPUYECKUIA N (PUINYECKNI
CMbICIT NPON3BOAHON, NepBoobpasHasi, onpeaeneHHbINn
WHTerpan; yMeHne HaxoauTb acMMNTOThbI rpaduka
PYHKUNN; YMEHUE BbIYUCIIATb NPOU3BOLHbIE CyMMBbI,
NpOn3BEOEHUS, YHACTHOro Y KOMMNO3NLMU OYHKLINA,
HaXOAWUTb YpaBHEHUE KacaTenNbHOW K rpadpunky yHKLUNN;
yMeHue ncnonb3oBaTh NPOU3BOAHYIO ANS UCCneoBaHUSA
PYHKUNIA, 0N HAXOXOEHUA Hauny4Llero peLleHns B
NpuUKNagHbIX, B TOM Y1Cre coumanbHO-3KOHOMUYECKUX U
pn3nyeckmx 3agadax, ans onpegeneHms CKopocTu 1
YCKOPEHUSI; HAXOANUTb nrowaan n obbembl puryp ¢
NOMOLLbIO MHTErpana; NpuBoanUTbL NPUMepbI
MaTeMaTU4eCKoro MogenMpoBaHnsa C NOMOLLIbHO
nudpepeHUmnarnbHbIX YpaBHEHUN;

- YMEeTb OrnepupoBaTth MOHATUSAMMU: KOMMIIEKCHOE YNCO,
COMpsiXEHHbIE KOMMIIEKCHbIE YMcra, MoayMNb U aprymMeHT
KOMMMIIEKCHOro 4ncna, popma 3anmcu KOMMMEeKCHbIX Yncen
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(reomeTpuyeckasi, TpUroHomeTpuyeckas u
anrebpaundyeckas); yMeTb NPpOM3BOANTL apupmeTnyeckme
NEeNCTBUSA C KOMMSEKCHBIMWU YMcnamu; NPUBOANTbL NPUMEPDI
MCNOSIb30BaHMSA KOMMSIEKCHbIX YnCeT;

- yMeTb CBOOOQHO OnepupoBaThb MNOHATUAMU: cpeaHee
apudmeTndeckoe, MmegnaHa, HanbonbLuee N HauMeHbLLee
3HayYeHus1, pasmax, gucnepcud, ctaHgapTHoe OTKIIOHEHWEe
1151 ONMCaHNSA YNCIOBLIX AaHHbIX; YMEHe nccnenoBatb
CTaTUCTUYECKME AaHHble, B TOM YMCHe C MPUMEHEHMEM
rpacmyecknx MeTo4oB 1 3NEKTPOHHbLIX CPEACTB;
rpacmyeckn nccnegoBatb COBMECTHbIE HabnaeHns ¢
NOMOLLIbIO AnarpamMmm paccemBaHns U NMMHENHOWN perpeccuu;
- YMETb Haxo4uTb BEPOATHOCTU COObITUN C
Mcrnonb3oBaHMeM rpadouyeckmx MeTOA0B; MPUMEHATL AN
peweHns 3agad opMyIibl CIIOXKEHUA N YMHOXEHUS
BepoATHOCTEN, OPMYIy NOMHON BEPOATHOCTU, hOpMYyny
BepHynnu, koMbUHaTOpHbIE hakTbl U POPMYIIbI; OLLEHNBATb
BEPOATHOCTU peanbHbIX COObITUI; YMEHNE ONepupoBaThb
MNOHATUAMM: CNyYanHas BenmunHa, pacnpegeneHue
BEPOATHOCTEN, MaTeMaTUyecKoe OXugaHue, oucnepcus u
CTaHOapPTHOE OTKITOHEHWE CITyYanHOM BENMUYMHDBI, (PYHKLNN
pacnpeferneHns 1 NNoTHOCTU PpaBHOMEPHOTrO,
nokasaTenbHOro 1 HopMarnbHOro pacrnpegeneHun; yMeHune
MCronb30BaTbh CBOMCTBA M3YYEHHbIX pacnpeneneHnn ang
peleHns 3agay; 3HakoMCTBO C MOHATUSIMU: 3aKOH BOMbLINX
4ucen, Metoabl BbIGOPOYHbIX UCCeA0BaHNN; YMEHNE
NPMBOAMTbL NPUMEPHI MPOSABNEHNSA 3aKOHa BOMbLUMX YMcen B
NPUPOAHBIX N OBLLLECTBEHHbIX ABNEHUSIX;

- yMeTb CBOOOOHO ONepmnpoBaTb MOHATUAMM: TOYKA,
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npsamas, NI0CKOCTb, NPOCTPAHCTBO, OTPE30K, JTyY, MIIOCKUN
\yron, ABYrpaHHbIA yron, TPeXrpaHHbIN yror,
nepecekatowmecs, napannenbHble N CKpeLlmBatoLmecs
npsiMble, NapannenbHOCTb U NepneHAKYNSPHOCTb NPAMbIX
N NISIOCKOCTEN, Yronl Mexay NpAMbIMW, Yron mexay npsiMmomn
N NSIOCKOCTbIO, Yron Mexay NNoCKOCTAMU; YyMeHue
MCnonb30BaTh NPU peLlleHnn 3agay n3ydeHHble pakTbl 1
TeopeMbl NiaHMMEeTPUK; yMeH1e OLeHnBaThb pasmepbl
00BEKTOB B OKpYXKaloLLLeEM MUPE; YMEHME onepupoBaTth
MOHATUAMM: MHOTOrPaHHUK, cevYeHne MHOrorpaHHuKa,
NpaBuUIibHbI MHOFOrpaHHUK, Npu3ma, nupamuaa, purypa u
NOBEPXHOCTb BpaLLeHWs, LMIUHAP, KOHYC, Wwap, cdepa,
pa3BepTka NOBEPXHOCTU, CEYEHUS KOHYCa U UMnuHapa,
napannenbHble OCU UM OCHOBaHUIO, CeYeHune wapa,
NNOCKOCTb, KacawLwascs cdepbl, UmnmHapa, KoHyca;
YMEHNe CTPOUTb CEYEHME MHOrorpaHHunKa, n3obpaxarb
MHOrorpaHHuKK, ourypbl 1 NOBEPXHOCTU BPaLLEHUS, UX
CeYeHusi, B TOM YMCIe C NOMOLLbIO 3SIEKTPOHHbIX CPEACTB;
YMEHNEe NMPUMEHATb CBOMCTBA reoMeTpudecknx guryp,
CaMOCTOATENBHO POPMYNUPOBATL onpeaeneHuns
n3yyaembix Uryp, BolaABMraTb rmMnoTesbl O CBOMCTBAX U
Npu3HaKax reoMeTpuyecknx uryp, o60CHOBbIBATb UK
onpoBepraTb UX; yMeHne NpoBOAUTL Knaccugukauunio
ouryp no pasnMyHbIM NpU3HakaMm, BbIMOMNHATb
HeobxoauMble AONOSTHUTENbHbIE MOCTPOEHUS;

-yMeTb CBOBOAHO onepmnpoBaThb MNOHATUSIMW: Niowaib
burypbl, 06bem purypol, BenMyYnHa yrrna, pacctosiHme ot
TOYKM [0 MIOCKOCTU, PacCTOSHUE Mexay NpAMbIMU,
paccTosiHue Mexay niocKoCTaMU, nnowaab cdepsbl,
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nnowaab NOBEPXHOCTU NMpamMuabl, NPU3Mbl, KOHycCa,
uunuHapa, oobem Kyba, NnpssMOyrofbHOro
napannenenuneia, nMpamMmunapl, Npu3Mbl, UMNNUHApPA,
KOHyCa, Wapa; yMeHMe HaxoanTb OTHOLIEHME 06 BbEeMOB
NoAo6HbIX puryp;

- yMeTb CBOOOQHO onepmpoBaThb NOHATUAMM: ABMXKEHME,
napannenbHbli NepeHOC, CUMMETPUSA Ha NIIOCKOCTU U B
NPOCTpaHCTBE, NOBOPOT, NpeobpasoBaHmne nogobus,
noao6Hble urypbl; yMeHne pacno3HaBaTb paBHbIE U
noaobHble urypbl, B TOM YMcne B NpMpoae, UCKyCcCcTBe,
apXuUTEKType; YMEHNe NCMNofb3oBaTb reoMeTpuyeckune
OTHOLLIEHUS, HAXOAUTb reoMeTpU4ecKne BernmynHbl (4nnHa,
yrosn, nnowagb, o6bemM) Npu peLweHnn 3agad n3 gpyrmx
y4eOHbIX NPeaMeTOB U U3 peanbHOM XXN3HMU;

- yMeTb CBOH6OQHO onepmnpoBaTb NOHATUAMMU:
NPsIMOYrofibHasi cucTema KoopauHat, BEKTOP, KOOpAMHATbI
TOYKM, KOOPAMHATbI BEKTOPA, CyMMa BEKTOPOB,
Npov3BeaeHne BEKTOPA Ha YMCIO, pasfnoXeHne BeKTopa no
ba3uncy, ckansapHoe npousBeaeHne, BEKTOPHoe
npousBefeHue, yron Mexay BeKtopamu; yMmeHune
MCNONb30BaTb BEKTOPHbLIA N KOOPAMHATHbLIN MeToq AN
peLleHns reoMeTpudecknx 3agad 1 3agad apyrmx y4ebHbIx
npegMeToB; onepupoBaThb MNOHATUSAMKU: MaTpuua 2x2 n 3x3,
onpegenuTen MaTpulbl, reOMeTPUYECKUIA CMbICH
onpegenuTens;

- YMETb MOAENNPOBaTb pearibHble CUTyaumm Ha A3blke
MaTeMaTUKN; COCTaBIATb BbIpaXXeHNS, ypaBHEHWS,
HepaBeHCTBa U UX CUCTEMbI MO YCMOBUIO 3a4auu,
nccnepoBaTb NOCTPOEHHbIE MOAENM C UCMONb30BaHUEM
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annapata anrebpbl, UHTEPNPETMPOBaTb NOSTyYEHHbIV
pes3ynbTaT; CTPOUTb MaTeMaTUYeCKne MOLENN C MOMOLLbIO
reoOMeTPUYECKNX NOHATUN U BEMNYMH, PELLATb CBSA3aHHbIE C
HUMM NPaKTUYECKME 3a4a4un; COCTaBNATb BEPOSATHOCTHYHO
MoJernb N UHTEPNpPeTUPOBaThb NOSYYEHHbIN pPe3ynbTar,
pelaTtb NpUKNagHble 3agadn cpeactesamm
MaTeMaTU4ecKoro aHanunaa, B TOM 4Y1crie counanbHo-
9KOHOMMYECKOro 1 (PU3NYECKOro Xxapakrepa;

- YMeHUe BbIbupaTb NogXoaAWmnNn MeTo, AN peLleHuns
3aZa4u; NOHMMaHME 3HaYMMOCTM MaTEMATUKN B U3YyHEHUN
NPUPOLHLIX N 0BLECTBEHHbIX NPOLECCOB U SABNEHWUM;
yMEHMe pacno3HaBaTb NPOSBNEHNE 3aKOHOB MaTEMaTUKUN B
NCKYCCTBE, YMEHME NPUBOAUTL NPUMEPLI MaTeMaTUYECKNX
OTKPbITUN POCCUMNCKON N MUPOBOW MaTEMaTUYECKON HaYKu

OK 02 Mcnonb3oBaTb
COBPEMEHHbIE CpeacTBa
noucka, aHanusa u
NHTepnpeTaumm
MHGopMaLnK, n
MHAOPMAaLMOHHbIE
TEXHONOorMn Ans
BbIMOMHEHNA 3a4a4
NpodeCccnoHanbHoOM
neaTenbHOCTH

B obnacTtu LeHHOCTM Hay4YHOro NO3HaHUA:
-cCbOPMNPOBAHHOCTb MUPOBO33PEHMUS,
COOTBETCTBYIOLLEIO COBPEMEHHOMY  YPOBHIO
pas3BUTUA Haykm U OOLLECTBEHHOW MpPaKTUKW,
OCHOBAHHOIO Ha ananore KynbTyp,
CNOCOOCTBYHOLLEro OCO3HAHMKD CBOEro MecTa B
NONNKYNbTYPHOM MUPE;

- COBEpLLUEHCTBOBaAHWE S13bIKOBOW n
YMTaTeNbCKOM  KyNbTypbl  Kak  cpeactea
B3aMMOAENCTBUA Mexay JoAbMU N NO3HaHMUS

Mupa;
- 0CO3HaHMe LIEHHOCTU Hay4YHOW NeATenNbHOCTH,
FOTOBHOCTb  OCYLUECTBMATb  MPOEKTHYID MU
nccnenoBaTenbCKyHo [eATenbHOCTb

- YMEeTb onepupoBaTb NOHATUAMM: paunoHanbHas PyHKUus,
nokasaTtenbHas dyHKUMS, CTerneHHas YyHKUNA,
norapudgpmmyeckas dyHKUMS, TpUroHOMeTpuyeckme
PYHKUMN, oBpaTHble YHKUMU; YMEHWE CTPOUTb rpadouku
M3YYEHHbIX  OYHKUMWA, UCMonb3oBaTb rpaduku  npu
N3y4YeHUn NpoLLeCCOB U 3aBUCUMOCTEN, NPU peLLeHnn 3agad
M3 Apyrmx y4ebHbIX npeamMeToB W 3agady M3 pearibHOWn

DKU3HW; BblpaxkaTb OopMynamyM 3aBUCUMMOCTU  MeXAay
BENNYMHaAMM;

- YMeTb  OfnepupoBaTb  MOHSATUSIMU:  TOXAECTBO,
TOXOECTBEHHOE npeobpasoBaHue, ypaBHeHue,
HEepaBeHCTBO, CUCTEMA YypaBHEHWW U  HEPaBEHCTB,
PaBHOCUIMbHOCTb  YpaBHEHWIA, HEPaBEHCTB U  CUCTEM,
pauMoHanbHble, nppaumoHarnbHble, nokasaTenbHble,
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MHOVBMAOYaNbHO U B rpynne.
OBnageHve  yHuBepcanbHbIMU
no3HaBaTeNbHbIMU OENCTBUAMM:

B) paboTa c nHopmaumen:

- BNageTb HaBblKaMW MONyYeHns MHAOPMaLMK
N3 UCTOYHMKOB PasHbIX TUMOB, CAMOCTOATESNBHO

y4yeOHbIMK

OCYLLIECTBNSATb MOMCK, aHanus,
cucTemMaTM3aumio n NHTEpnpeTauuto
MHOPMaLUN  pasnUYHbIX BUOOB U opM
npeacTaBneHns;

- co3faBaTb TEKCTbl B pasnuyHbIX popmartax ¢
y4eTOM HasHayeHus MHopmMaumm N Lenesomn
ayauTopuu, BblIOMpas onTuManbHy opmy|
npeacTraBneHns u Bu3yanusawuuu;

oueHMBaTb [OOCTOBEPHOCTb, NErmMTUMHOCTb
MHOpMaUuK, ee COOTBETCTBME MPaBOBbLIM U
MOpanbHO-3TUYECKUM HOPMaM;

- MCNONb30BaTb CPeAcTBa MHAOPMALMNOHHBIX U
KOMMYHUKaLMOHHbLIX TEXHOMOrMA B peLLeHum
KOrHUTUBHbIX, KOMMYHUKaTUBHbIX n
OpraHM3aumMoHHbIX 3agady Cc cobnogeHuem
TpeboBaHui 3ProHOMUKMU, TEXHUKN
Ge30nacHOCTU, TUrMeHbl, pecypcocbepexeHuns,
NpPaBoOBbIX W 3TUYECKUX  HOPM,  HOPM
MHdOpMaLUNOHHON Be30nacHOCTY;

BNageTb HaBblkaMyW pacrno3HaBaHuUs W
3alWnTbl  MHOpMaunK,  UHGPOPMAaLNOHHOWN

CTENeHHble,  norapudmuyeckne,  TPUrOHOMETPUYECKUNE
YpaBHEHWS, HEpaBEHCTBA M CUCTEMbl; YMeTb peLlaTh)
YpaBHEHWS, HepaBEHCTBA W CUCTEMblI C MOMOLLBIO
pa3nMyHbIX MPUEMOB; pellaTb YpaBHEHWS, HEPABEHCTBA U
CAUCTEMbI C  MapaMeTpoM; MNPUMEHATb  ypaBHEHMS,
HepaBeHCTBa, UX CUCTEMbI NS pPELUEHNS MaTeMaTU4eCcKmX
3a4ad 1M 3agad M3 pasnmyHbix obnacten Haykum n peanbHON
PKN3HW;

- ymMeTb CBOOOAHO onepupoBaTtb MOHATUAMU: OBUXEHUE,
napannenbHbil NepeHoc, CUMMETPUS Ha MAOCKOCTU U B
NPOCTpPaHCTBE, MNOBOPOT, npeobpasoBaHne nogobus,
nogoGHble Gurypbl; yMeTb pacno3HaBaTb paBHblE U
nogoGHble durypbl, B TOM 4Yucne B NPUPOAE, UCKYCCTBE,
apXuMTeKType; YMeTb WCMNoNb3oBaTb reoMeTpuyeckue
OTHOLLEHMWS, HAXOAUTb rEOMETPUYECKME BENNYMHBI (OSIMHA,
yron, nnowiagb, o6bem) Npu pelieHun 3agad u3 Apyrux

y‘-le6HbIX npegmeToB N U3 peaan0|7| XU3HN

©e3onacHOCTU NMUYHOCTU
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OK 03 NnaHupoBaTb n
peanu3oBbiBaTb
cobcTBEHHOE
npodeCccnoHanbHoe U
NMMYHOCTHOE pa3BUTHE,
npeAnpMHMMAaTENbCKYHO
NeaTenbHOCTb B
npodgeccmnoHanbHon cepe,
MCNONb30BaTb 3HAHMSA NO
bMHaAHCOBOW rpaMOTHOCTU B
Pa3INYHbIX XXU3HEHHbIX
cUTyaumsix

B obnactu
BOCMNUTAHUS:
ChOPMMPOBAHHOCTb HPaBCTBEHHOIO
CO3HaHWUS, 3TUYECKOro NOBeAEHUS;
CNOCOBHOCTb  OueHMBaTb  CUTyauuio WU
npuHUMaTb OCO3HaHHble peLeHus,
OPUEHTUPYSACb Ha MOpanbHO-HPABCTBEHHbIE
HOPMbI N LLEHHOCTH;

- OCO3HaHME IMYHOro BKMaga B MNOCTPOEHME
ycTon4msoro 6yayLiero;

OTBETCTBEHHOE  OTHOWIEHWe K CBOMM
pooutenam wn (Unuv) ApyruMm 4YreHam CembM,
CO3aHMNI0 CEeMbW Ha OCHOBE OCO3HAHHOIO
NPUHATUA LEHHOCTEM CEMEWHOW >KU3HW B
COOTBETCTBUM C Tpaguumamm Hapogos Poccuu;
OBnageHne yHuBepcarnbHbIMU PErynaTMBHbIMM
NEeNCTBUSIMU:

a) camoopraHu3aums:

CaMOCTOATENBHO OCYLLECTBNATH|
Nno3HaBaTeslbHYI0 [OeATerNlbHOCTb, BbISBNATH
npobnembl, CcTtaBuTb U  OpPMynMpoBaTh)
cobCcTBeHHble 3agauM B 0OpasoBaTenbHOM
NEeATENbHOCTM U XXU3HEHHbIX CUTYaUUSX;

- CaMOCTOATENbHO COCTaBMATb MiaH peLleHuns
npobnembl C y4eTOM WMMEHLUXCHA PECYpPCOB,
COOCTBEHHbLIX BO3MOXHOCTEN M NpeanoyTEHWI;
- JaBaTb OLEHKY HOBbIM CUTYyaLMUaM;
crnocobcTBOBaTh dhopmupoBaHuo n

OYXOBHO-HPaBCTBEHHOIO

-  YMeTb OnepupoBaTb MNOHATUAMWU:  paLMOHarnbHble,
MppaumnoHarnbHble, nokasaTenbHble, CTEeNeHHble,
norapudmMmnyeckme, TPUrOHOMETPUYECKME YPaBHEHUS U

HEepaBEeHCTBA, UX CUCTEMB;
- YMEeTb OnepupoBaTb MNOHATUAMMW: MHOFOrpaHHUK, CeYyeHue
MHOrorpaHHuka, kyo, napannenenuvneg, npuama, nupamuaa,
ourypa n noBepPXHOCTb BpaLLEHWs, LMIMHAP, KOHYC, Liap,
ccepa, cedeHus  Urypbl  BpalEHWs,  NITOCKOCTb,
Kacawwasaca cdepbl, UMNMHApPa, KOHyca, nnowanb
MOBEPXHOCTM nNupamuipl, MPU3Mbl, KOHyca, LUUnuHApa,
nnowanb  cdepbl, o06bLemM Kyba, NPSIMOYrofibHOro
napannenenunega, nupamugpl, NpU3Mbl,  LUIUHAPA,
KOHyca, Lapa; YyMeHne u3obpaxaTb MHOFOrpaHHUKU W
MOBEPXHOCTU BPaLLEHUS, UX CEYEHUS OT PYKU, C MOMOLLBIO
YepPTEXHbIX MHCTPYMEHTOB W 3NEKTPOHHbLIX CPEACTB; YMETh|
pacno3HaBaTb CUMMETPUIO B  MNPOCTPAHCTBE; YMETb
pacno3HaBaTb NpaBubHbIE MHOTOINPaHHMWKY;

- YMETb OnepupoBaTtb NOHATUAMW: NPSAMOYrofbHasa cucTema
KoopauHaT, KoopAuHaTbl TOYKM, BEKTOp, KOOpAWHATbI
BEKTOpa, CKangpHoe Mpou3BEeAeHMEe, Yron  Mexay
BEKTOpaMu, CymMMa BEKTOPOB, MPOU3BELEHME BEKTOpa Ha
4YMCIO; HaxoguTb C MNOMOLBI  M3YYEHHbIX OpMYyn
KOOpAMHaTbl CepeauHbl OTPE3Ka, PpacCToSHNE MeXay ABYMS
TOYKaMm

NPOSIBNEHNIO LUMPOKON 3pYAMLMN B pasHbiX
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00nacTax 3HaHWW, NOCTOSAHHO MOBbLILWATL CBOW
oOpasoBaTenbHbIv U KySbTYPHbIA YPOBEHb;

0) CaMOKOHTPOSb:

MCNonb30BaTh NPMEMbI pedrieKCUN AN OLEHKN
cuTyaumm, Bbibopa BEPHOro peLLleHus;

- YMETb OLEeHMBaTb PUCKM U CBOEBPEMEHHO
NPUHUMATb PELLUEHUS MO NX CHUXKEHUIO;

B) 3MOLIMOHASbHbIN WHTENNeKT,
npeanonararwmmn coopMmMpoBaHHOCTb:
BHYTpPEHHEN MOTMBaLMN, BKMNIOYatoLLen
CTPEMMEHNE K OOCTWXKEHMIO LENW U yCchnexy,
ONTUMMU3M, WHULNATUBHOCTD, yMeHune
lencTBoBaTb, UCXOOA U3 CBOUX BO3MOXHOCTEMN;
- aMnatvM,  BKIOMawWwen - CnocoBGHOCTb
NOHMMAaTb 3MOLMOHANbLHOE COCTOAHWE OpPYruX,
YYnTbIBaTb ero npu OCYyLLEeCTBNEHUN
KOMMYHMKaLMKU, CNOCOBHOCTb K COYYBCTBUIO U
ConepexXnBaHuio;

- couMmanbHbIX  HaBbIKOB, BKIMHOYaOLLNX
CNOCOBOHOCTb  BbICTpamBaTb  OTHOLUEHUS C
apyrmmmn - niogbMn,  3aboTUTbCH, NPOSBNATb
MHTepec 1 paspellaTb KOHMMUKTbI

OK 04 3dpdpekTnBHO
B3anMo4encTBoBaThb U
paboTaTb B KONfeKkTuee 1
KomaHae

rOTOBHOCTb K camMopa3BuUTUIO,
CaMOCTOATEJSIbHOCTU 1N CaMoonpeaesnieHnto;
-OBJllaeHne HaBblKaMu y‘-l€6HO-

nccnenoBaTesibCKOW, NPOEKTHOM U coLmaribHOM
NeaTenbHOCTH;

yMEeTb OnepupoBaTb MOHATUAMWU: CRyYaWHbIW OMbIT U
cnyyanHoe cobbiTve, BEpPOATHOCTb CRyYamHOro cobbITuS;
YMETb  BblMMCNATb BEPOSTHOCTb C  MCMNOSIb30BaHUEM
rpacpuyecknx MeToaoB; NPUMEHATb POPMYIbl CIOXEHUS Y
YMHOXEHNA BEPOATHOCTEN, KOMOWHATOPHbIE aKTbl U

OBnapeHve yHMBEpCcanbHbIMM

cbopMynbl MpU pelleHnn 3agady; oueHMBaTb BEPOSITHOCTM
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KOMMYHUKaTUBHBIMWN OENCTBUAMMN:

0) coBMecTHasi AeATENbHOCTb:

NOHMMaTb M WCMNONb30BaTb MNPENMYLLECTBA
KOMaHAHOW U MHAMBMAYanbHOW paboTbl;

- MPUHUMATb LIEeNN COBMECTHON AEATENbHOCTMH,
OpraHM3oBLIBaTb M KOOPAWHMPOBATbL OEWCTBUSA
No ee [OOCTMXKEHWU: COCTaBMnATb  MNnaH
NEeNCTBUA, pacnpedenatb ponM € y4eToMm
MHEHWA Yy4yacTHUKOB obcyxaaTb pesynbTaThbl
COBMECTHOM paboThbl;

- KOOPAWHMPOBATb W BbINOMHATL paboTy B
YCNOBUSIX  pearnibHOro,  BUPTyanbHOroO U
KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

- OCYLLECTBMATb MO3UTUBHOE CTpaTernyeckoe
nosegeHne B pasrnyHbIX cuTyaumsx,
NPosiBNATbL TBOPYECTBO U BOOOpakeHue, ObiTb
MHULIMATUBHbIM.

OBnageHne yHuBepcarnbHbIMU PerynaTMBHbIMMI
NEeNCTBUAMM;

r) NpuHATUE cebs 1 apyrux nogen:

- NpUHMMaTb MOTMBbI W apryMeHTbl OpYrux
nonew npu aHanuse pe3ynbTaToB
neaTenbHOCTY;

npu3HaBaTb CBOE MNpaBO M MpaBO ApPYrux
nogen Ha owmnbku;

- pas3BMBaTb CMNOCOOHOCTb MOHMMATb MUP C
Nno3numMm Apyroro YyenoBeka

peanbHbIX  COObLITUW;  3HAKOMCTBO CO  CllyYyarHbIMK
BESIMYMHAMMN; YMEHWE NPUBOAUTL MNPUMEPLI MNPOSBIEHUSNA
3aKkoHa 6onblKMX 4Yncen B MNPUPOLHbLIX M OOLLECTBEHHBbIX
SAIBNEHUSIX;

- yMeTb CcBOOOOHO OnepupoBaTb MOHATUSAMU: CTEMNEHb C
UernbiM nokasaTernieMm, KOpeHb HaTypanbHOW CTeneHu,
CTeneHb C pauuoHasrbHbIM MoKasaTefieM, CTeneHb C
NenCcTBUTENbHbIM (BeLLEeCTBEHHbIM) nokasarenem,
norapudMm  4ucna,  CUHYC, KOCMHYC U TaHreHc
NPOU3BOSILHOIO YNCNa;

ymMeTb cBO6OOHO onepupoBaTb MOHATUAMM: rpaduk
pyHKUMKN, obpaTHas QYHKUMSA, KOMNO3nums  (OyHKUUA,
NMUHENHaa QYHKUKUSA, KBagpaTuUdHas qyHKUUS, cTeneHHasd
PYHKUMA C UenbiM nokasaTernem, TpUroHoMeTpudeckue
dpyHKUMK, oBpaTHble  TPUroOHOMETpUYECKME  DYHKLUM,
nokasatenbHad W rnorapupmuyeckas QyHKUMK; YMeTb
CTPOUTb rpaunkn YHKUMA, BbINOMNHATL NpeobpasoBaHus
rpadouMKoB (PyHKLNNA;

- YMeTb UCMNoSib30oBaTh rpadouvkm OYHKUUMKA ONA U3yYeHus
NpOLLECCOB M 3aBMCUMOCTEN NPU peLLleHnn 3aad U3 Opyrux
y4ebHbIX NMPeaMeTOB M M3 pearibHOM XU3HW; BbipaxaTtb

bopmMynamu 3aBUCMMOCTU MEXAY BEeNMIYnHaMMU;

- cB0OOAHO onepupoBaTb MOHATUSIMU: YETHOCTb (DYHKLMM,
NePUOANYHOCTb  PYHKUUW, OrFPaHUYEHHOCTb  PYHKLMM,
MOHOTOHHOCTb hyHKUMN, 3KCTPEMYM hyHKUMN,

Hanbonbllee W HauUMeHbllee 3HayeHus QYHKUMM Ha
NPOMEXyTKe; yMeTb NPOBOANTL UCCNeoBaHne (PyHKUNY;
- YMeTb UCMOSMb30BaTb CBOMCTBA U rpadovkn (OyHKUMA Ons

peLleHns1 ypaBHEHWUIA, HEPaBEHCTB U 3a4ay C napameTpamu;
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n3obpaxaTb Ha KOOpPAWHATHOM MNSIOCKOCTU MHOXecCTBa
peLleHnin ypaBHEHUN, HEPABEHCTB U NX CUCTEM

OK 05 Ocyuwiectnstb
YCTHYHO M MUCbMEHHYO
KOMMYHMKaLMIO Ha
rocy4apCTBEHHOM S3blKe
Poccuinckon ®enepaunm ¢
y4yeToM 0cobeHHoCcTEN
COLIManbHOro U KyrnbTyPHOrO
KOHTEKCTa

B obnactu acteTnyeckoro BOCNUTaHUS:

- 9CTeTUYEeCKOe OTHOLLUEHME K MUpY, BKNo4Yas
9CTETUKY OblTa, HAY4HOr0O W TEXHUYECKOro
TBOPYECTBa, CropTa, Tpyda U OOLIECTBEHHbIX

OTHOLLEHUN;

- CMOCOOHOCTb BOCMpPMHMMATb  pPasnun4yHbIe
BUObl WCKyCcCTBa, TpaguuumM W TBOPYECTBO
CBOEro 1  Apyrmx Hapoaos,  olyLliaTb

9MOLIMOHaNbHOe BO3AENCTBNE UCKYCCTBA;

- yOEeXXAEHHOCTb B 3HAYMMOCTU ANt IMYHOCTU U
obLiecTBa  OTEYECTBEHHONO U MMPOBOIO
MCKYCCTBa, STHUYECKMX KyINbTYPHbIX Tpaguuui
N HApPOAHOro TBOPYECTBA;

FOTOBHOCTb K CaMOBLIPAXEHWIO B pasHbIX|

yMeTb onepupoBaTb NOHATUSMMU: cpeaHee
apudmeTndeckoe, MmeamaHa, Hanbonbllee N HaMMmeHbllee
3HaYeHus, pasmMax, gucnepcusi, cTaHgapTHOE OTKINOHEeHue
4MCIOBOro Habopa; ymeHue M3Bnekatb, MHTEPNPETMPOBATh|
MHOpMaUuo, npeacTaBneHHyw B Tabnuuax, Ha
anarpammax, rpadoukax, oTpaxaroLLlyto CBOMCTBA pearbHbIX
NpoOLECCOB W SABMEHUW; nNpeacTaBnAaTb WHGOpMaUuUo ¢
MOMOLLIbIO Tabnuy, n avarpamm; nccnenosatb
CTaTUCTUYECKNEe [OaHHble, B TOM 4uCfe C NpPUMEHEeHNEM
rpadomMyecKknx MeEToO0B M 3NEKTPOHHbIX CPEACTB;

- yMeTb OnepupoBaTb MOHATUSAMU: ToOuKa, NpsiMas,
MNOCKOCTb, NPOCTPaHCTBO, ABYrpaHHbIN yror,
cKpeLuuBatoLmecst npsimble, napannenbHOCTb 7

nepneHanKynsapHOCTb NPSMbIX U MIIOCKOCTEN, Yron Mexay
NPSMbIMKM, Yron MeXay NPSIMON M MIIOCKOCTbIO, Yron MexXay

NIOCKOCTAMMK, pacCCTOAHME OT TOYKM OO0 [JIOCKOCTH,
paccToAHne mMexay NpAMbIMH, paccTtodaHne Mexay
NIOCKOCTAMMU;

- YMeTb WCMOMb30BaTb MNPV PeELleHUn 3adady U3yYeHHble
hbakTbl M Teopembl NMAaHUMETPUM; YMEHWE OLeHNBaTb
pa3mepbl 06LEKTOB OKpY)XaloLEero Mvpa

BUOAxX WCKYCCTBa, CTpeMfeHne nposiBAATb
KadecTBa TBOPYECKOWN JINYHOCTU;

OBnageHune YHUBEpCanbHbIMM
KOMMYHUKaTUBHBIMW OENCTBUAMMN:

a) obLeHue:

- OCYLWEeCTBMNATb KOMMYHMKaLUMM BO BCEX
chepax Xn3Hu;

- pacnos3HaBaTb HeBepbanbHble cpeacTea
o0LleHNss, MOHMMaTb 3Ha4yeHMe couunanbHbIX
3HaKOB, pacno3HaBaTb NpeanocbIfkn
KOHMPNTMKTHBIX cuTyauumn " cMsAryaTh,
KOHQOMUKTBI,
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- Pa3BEPHYTO N NNOTMYHO M3naratb CBOK TOYKY
BPEeHNA C ncnosrb3oBaHNEM A3bIKOBbIX CPEOCTB

OK 06 NMposiBnaTb
rpakgaHcKo-
NaTPMOTMYECKYHO NO3NLNIO,
NEMOHCTPUPOBaTb
OCO3HaHHOE NnoBeAdeHne Ha
OCHOBE TPaaMLMOHHbIX
obLLIeYenoBeYeckmnx
LLleHHOCTEN, B TOM 4YuUCrie ¢
y4eTOM rapmMoHu3aumm
MeXXHaLMOHanbHbIX U
MEXPENUIMO3HbIX
OTHOLUEHWUN, NPUMEHATb
cTaHOapThbl
QHTMKOPPYMNLNUOHHOIO
noBeaeHus

- OCO3HaHne oby4arowmmncs
rpakaaHCKoN NOEHTUYHOCTMY;
- LUeneHanpaBfieHHOe pas3BUTUE BHYTPEHHEN

POCCUINCKOM

NO3NLMM  JIMMHOCTU HA OCHOBE [AYyXOBHO-
HPaBCTBEHHbIX LleHHOCTEN HapoaoB
Poccuinckon  ®depepaumn, WUCTOPUYECKUX U
HaLMOHaNbHO-KYNbTYPHbIX Tpagnuun,
dbopMmnpoBaHmne CUCTEMbI 3Ha4YMMBbIX
LLEHHOCTHO-CMbICIOBbIX YCTaHOBOK,
AHTMKOPPYMNLUUOHHOIO MUPOBO33PEHMUS,
NPaBOCO3HaHUS,  9KONOMMYECKON  KyNnbTypbl,
CNOCOBHOCTM CTaBUTb LEenMn WU CTPOUTb

PKU3HEHHbIE nJaHbl;
B yactu rpaxxgaHckoro BocnmTaHus:
- OCO3HaHMe CBOUX KOHCTUTYLMOHHbLIX TMpaB U

065A3aHHOCTEN, yBaXkeHue 3aKoHa "
npaBonopaaka;

- MNPUHATME TPAAULMOHHBLIX HaLWOHAmNbHbIX,
06LLLeYenoBeYeCcKmx rYMaHUCTUYECKNX "
eMOKpPaTUYECKUX LIeHHOCTE;

- TOTOBHOCTb MPOTMBOCTOSATL  WOEONOrmn
OKCTpeMu3aMa, HauuoHanusma, KceHodobuu,
NUCKPUMUHALUN no couunanbHbIM,
PENUIMO3HBbIM,  PAcoBbIM,  HaLMOHarbHbIM
npu3Hakam;

- YMETb OnepmpoBaThb MOHATUAMW: NPAMOYroSibHag cuctema
KOOpAMHAT, KOOPAMHATbI TOYKN, BEKTOP, KOOPANHATHI
BEKTOpa, cKanspHoe npousseaeHne, yron mexay
BEKTOpaMu, CyMMa BEKTOPOB, Npou3BeaeHne BeKkTopa Ha
UNCIO; HAXOANUTb C MOMOLLbIO N3yYEHHbIX POPMYI
KOOpAWHaTbl cepeAnHbl OTpeska, PpacCToOsHNE Mexay ABYMS
TOYKaMu;

-yMeTb BblOMpaTb NOAXOAALNA N3yYeHHbIN MeToA AN
pelueHnsa 3agadn, pacrnos3HaBaTb MaTemMaTu4eckme oakTbl U
MaTemMaTnyeckne Mogenv B NpUpoaHbIX U 06LLECTBEHHbIX
SIBNEHUSAX, B UICKYCCTBE; YMEHNE NPUBOLAUTL NPUMEPHI
MaTeMaTU4eCKNUX OTKPbITUIA POCCUNCKON U MUPOBOW
MaTeMaTUYECKON HayKMW.

- YMeTb OnepupoBaTb MOHATUAMMU: CIlyYaWHbIA OMbIT W
cnyyanHoe cobbiTve, BEPOATHOCTb CRyYamHOro cobbITus;
YMETb  BblMUCMSATb BEPOATHOCTb C  UCMNOfb30BaHUEM
rpacomyecknx MeToaoB; NPUMEHATb POPMYIbl CIIOXKEHUS U
YMHOXEHUA BEpPOATHOCTEN, KOMOMHATOpHble akTbl U
bopMynbl NpU peLleHnn 3afadv; OueHVMBaTb BEPOSATHOCTU
peanbHbiX  COObITUIA;  3HAKOMCTBO CO  ClyYaWHbIMK
BEMYMHAMMK; YMEHME NPUBOAUTbL NPUMEPbI MPOSIBNEHUS
3aKoHa OonblMX 4Yncen B MPUPOAHbLIX U OOLLECTBEHHbIX
ABNEHNSIX
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- FOTOBHOCTb BECTM COBMECTHYIO AEeATENbHOCTb
B  MHTepecax rpaxgaHckoro  obliecTsa,
y4acTBOBaTb B camoynpaBneHuu B
obLeobpasoBaTenbHON opraHusaumm "
1€ TCKO-FOHOLLECKMX OpraHm3aumsx;

- YyMEHMe B3aMMOOeNCcTBOBaTb C COUManbHbIMM
WHCTUTYTaMn B COOTBETCTBUMN C UX GDYHKLMAMM
N Ha3Ha4YeHnewMm;

- FTOTOBHOCTb K N'YMaHUTApHOW M BOSIOHTEPCKOM
NesTenbHOCTY;

NaTPUOTUYECKOro BOCMUTAHNSA:

- ChopMUPOBAHHOCTb POCCUNCKOMN
rpaXkgaHCKOM MAEHTUYHOCTW, NaTpMOTMU3MA,
yBaXeHUsi K CBOeMy Hapogy, 4yBCTBa
OTBETCTBEHHOCTU nepea PoanHon, ropaocTtu 3a
cBOW Kkpawn, cBow PoguHy, cBoM A3blK U
KynbTypy, npotunoe " HacTosiLee
MHOroHaumoHarnbHoro Hapoga Poccuu;

- LLIEHHOCTHOE OTHOLUEHME K rocyAapCTBEHHbIM
CUMBOSIaM, MWCTOPUYECKOMY WU NPUPOLAHOMY
Hacneguo, NamsaTHUKaM, Tpaavuuam HapoaoB
Poccun, poctmxkeHusam Poccun B Hayke,
NCKyCCTBE, CNopTe, TEXHOSMOMMNSX N Tpyae;

- ugenHas  ybexaeHHOCTb, TOTOBHOCTb K
CNY>XEeHUIo " 3awmTe OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

OCBOEHHbIE 0byYalLMMUCH MeXnpeaMeTHbIE
NOHATUA N YHUBEPCanbHble y4ebHble AENCTBUS

(perynsitTuBHble, no3HaBaTesbHblE,

23




KOMMYHUKaTUBHBIE);

- CNOCOOHOCTb  MX  WUCMONMb30BaHUA B
nosHaBaTeslbHOM W  coumanbHOW MNpaKTUKe,
rOTOBHOCTb K CaMOCTOATESNTbHOMY/|

NAaHUPOBAHUIO U  OCYLLECTBIEHMIO Yy4eBHOM

neaTenbHOCTH, opraHusauumu y4eBHoro
COTpyAHWYeCTBa c negarorm4eckumm
paboTHMKaMU M CBEPCTHUKAMW, K y4acTuio B
NOCTPOEHUN NHAMBMAYaNbHON

oOpasoBaTenbHOW TpaekTopuu;

- OBNnageHne HaBblkaMn y4ebHo-
nccnenoBaTesibCKON, NPOEKTHOW U coLmarnbHOM
nesTenbHOCTH

OK 07 CogencreoBaTb
COXPaHEHMIO OKpYKatoLLen
cpeabl,
pecypcocbepexeHuto,
NPUMEHSATb 3HaHUSA 00
N3MEHEHMN KNnmarTa,
NPUHUUNBI 6EPEXNNBOTO
NpoM3BOACTBA,

9 PEKTUBHO LENCTBOBATL
B Ype3BblYanHbIX
cUTyaumsax

- HEe NpMHUMaTb OEeWCTBUS, NMPUHOCSALLNE Bpea
OoKpYyXXatoLlen cpeae;

- YMEeTb MpOrHo3npoBatb HebnaronpusaTHbIE
9KONornyeckme nocnencTeusa
npeanpuHMMaeMbiX AeUCTBUN, npegoTspallaTth
nx;

pacwmpuTb onbIT
9KOOrM4Yeckon HanpaBreHHOCTY;
- paspabaTbiBaTb NnaH peweHns npobrnembl C
y4eTOM aHanu3a MMeLLMXCs MaTtepuanbHbIX U
HemMaTepuasbHbIX PeCypCoB;

- OCYLLEeCTBNATb LeNneHanpaBrfieHHbIA  MNOWUCK
nepeHoca cpeactB U cnocoboB OeWCTBUA B
npodeccnoHanbHyo cpeay;

OeAaTeNlbHOCTH

- YMEeTb onepupoBaTb NOHATUAMM: (PYHKUUSA, HenpepbiBHas
PYHKUMA, NpounsBodHas, nepBoobpasHas, onpeaeneHHbIn
WHTEerpan; ymeTb HaxoauTb MPOU3BOAHbLIE 3fNlEeMEHTapHbIX
OYHKLUMNA, ncnonb3ys cnpaBOYHbIE mMartepuansl;
uccrnegoBatb B MPOCTENMWNX  criydasx  (PyHKUMKM  Ha
MOHOTOHHOCTb, HaxoAWTb HaubonblwMe W HauMMeHblune
3HaYeHNa YHKUUINA; CTPOUTb rpadoukn MHOMOYSIEHOB C
MCcrnonb3oBaHMEM arnapata MaTemMaTU4ecKoro aHanusa,
NMPUMEHATb  MNPOU3BOOHYH MNPU  peweHun 3agady  Ha
NBWKEHME; pellaTb NPaKTUKO-OPUEHTUPOBAHHbIE 3a4a4un Ha
Hanbonblne U HaMMeHblUMEe 3HA4YeHUs, Ha HaxoXaeHue
MNyTW, CKOPOCTU U YCKOPEHUS;

yMeTb  OnepupoBaTtb  MOHATUAMW:  OBWXKEHWE B
NpoCTpaHCTBEe, NoAoOHble urypbl B  NPOCTPAHCTBE;

- YMETb nepeHoCuTb 3HaHNA B

MCNOSb30BaThb OTHOLLUEHWE nrowagen MnoBepxXHOCTEN U
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Nno3HaBaTenbHYld W MpaKTUYeckylo obnactu
PKN3HEAEATENbHOCTY;

- NpegnaraTb HOBblE NPOEKTbI, OLEHNBaTb UAEN
C  MO3MUMM  HOBW3HbI,  OPUTMHaNbLHOCTW,
NpakTU4eCcKon 3HAYMMOCTMU;

- JaBaTb OLEHKY HOBbIM CUTyauWsiM, BHOCUTb
KOPPEeKTMBblI B  [OEATENbHOCTb, OLIEHMBATH)
COOTBETCTBUE pe3ynbTaToB Lensm

06bemMoB NoA0GHbIX Uryp Npu peLLeHnn 3aaav;

- YMETb BbIYUCIIATbL FreoMeTpundeckme BEJTMYUNHDbI (E,J'IVIHa,

yron, nnowanb, obbem, nnowanb
NCnonb3ysi 3y4yeHHble POpPMYyIbl U MeToab!

NOBEPXHOCTN),
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2. CTpyKTypa n cogepxaHue obLeobpasoBaTeribHOM AUCLUUNSIUHDI

2.1. O6bem AucUUNIIUHBbI U BUAbI y4eOHOU paboThbl

Bua yye6Homn paboThli O6nem e
Yacax*

O6bem ob6pasoBaTenibHOM NpPorpaMmmbl AUCLUNTTUHBI 340

B T.\u.

OcHoBHOe coaepxaHue 340

BT.u.:

TeopeTnyeckoe obyyeHne 100

npakTn4yeckne 3aHATUA 240

NMpodeccnoHanbHO-OpUEeHTUPOBaAHHOE coaepKaHue 56

(copepxaHue npuknagHoro moayns)

BT.u.:

TeopeTnyeckoe oby4veHne 4

npakTu4eckne 3aHATUA 52

NMpomexyToyHas atTecTaumsa (3K3ameH) 6
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2.2. TemaTU4eCKUM NJfiaH U cogepxaHme AUCLUUNIIUHBI

CopepxxaHue yye6Horo matepmana (OCHOBHoe U npoceccuoHanbHo-

HavmeHoBaHue O6bem | Dopmupyemble
OpPMEHTUPOBaHHOE), NabopaTopHble U NPaKTUYEeCKNe 3aHATUSA,
pa3genoB n Tem N yacoB KOMNeTeHLuUn
NpUKNagHon moaynb (NpyU HaNU4un)
1 2 3 4
OcHoOBHOe copepxaHue
Pasgen 1. NMoBTOpeHue 20 OK-01, OK-02,
Kypca MaTeMaTuKu OK-03, OK-04,
OCHOBHOM LLKOSbI OK-05, OK-06,
OK-07
MnkK...3

30Tpaxaetca egmHnua MK, dopmupyemas npukaagHbim moaynem (npodeccMoHanbHO-0pMEHTUPOBaHHbIM CoaepkaHnem) B cootseTcTamm ¢ PrOC peanusyemoii

cneupanbHoctn/npogeccmm CNO
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Tema 1.1 CopepxaHune yyebHoro maTtepuana
Llenb n 3agayn | basoBble 3HaHUS WU YMeHUs NO MaTemMaTuke B MpodeccuoHasribHOM U B
MaTemaTUKn npw | NoBCE4HEBHOM AEATENBHOCTU.
OCBOEHUN KombuHnpoBaHHOE 3aHATUE
crneumnanbHOCTU
Tema 1.2 CopepxaHune yyebHoro maTtepuana
Uucna wn BbluucneHus. | OeictBus  Hag — MOMOXWTENbHbBIMKM M OTpPULUATENbHBIMKA  YMCnaMu,
BblpaxkeHus N | 0OBLIKHOBEHHBIMW U AECATUYHBIMU APOBAMM.
npeobpasoBaHus [encteus co cteneHsMun, opMyIibl COKPaLLEHHOTO YMHOXEHUS.
KoMbuHnpoBaHHOE 3aHATHE
Tema 1.3. NMpodeccuoHanbLHO-OPpUEHTUPOBAHHOE codepxaHue (coaepxaHue
"eomeTpus Ha | npuKnagHoro moayns)
NOCKOCTH Buabl nnockux covryp u ux nnowagb.
[MpakTnKo-OopMeHTMPOBaHHbIE 3a4a4n B Kypce reoMeTpum Ha niocKoCTU
lMpakTnyeckoe 3aHATHNE
Tema 1.4 CopepxxaHune yyebHoro maTtepuana
[MpoueHTHbIe lMpocTble MpouUeHTbl, pasHble cnocobbl KX BblHUCHEHUA. CrioXHble
BblYMCNEHUS NPOLEHTHI
lMpakTnyeckoe 3aHATHE
Tema 1.5 CogaepxaHune y4ebHoro matepmana
YpaBHeHus n | JInHenHble, kBagpaTHble, APOOHO-NNUHENHbIE YPaBHEHNSA N HEpaBEHCTBa
HepaBeHCTBa lMpakTnyeckoe 3aHATNE
Tema 1.6 CopepxaHune yyebHoro maTtepuana

Cucrtembl ypaBHEHUN W
HepaBeHCTB

Cnocobbl pelueHns CUCTEM NMHENHbIX ypaBHEHUN. [MoHATUS: maTpuua 2x2
n 3x3, onpegenutene matpuubl. Metog [aycca. CucTeMbl HENMUHEWHbIX
ypaBHeHUNn. Cuctembl HepaBeHCTB

KombBuHupoBaHHOe 3aHATHE

Tema 1.7
BxogHom KOHTpOnb

CopepxaHune yyebHoro maTtepuana

BbluncneHns n npeobpasoBaHus. YpaBHEHMS M HepaBeHCTBa. [eomeTpus
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Ha NJioCKOCTU

KoHTponbHasa paboTa

Pasgen 2 lpsimble u 20

NJSIOCKOCTH B

npocTpaHcTBe

Tema 2.1. CogaepxaHune y4ebHoro matepmana

OcHoBHble noHATNA | NMpeameTt ctepeomeTpmn. OCHOBHbIE MOHATUA (TOYKA, MpsiMas, MNOCKOCTb,

CTEPEOMETPUN. npocTpaHcTBO). OCHOBHblE akcWMOMbl cTepeoMeTpun. [lepecekarowmecs, 2

PacnonoxeHne npsMbIX | napannenbHble U CcKpewuBawowmecs npsmble. [lpyM3Hak M CBOMCTBO

N NSIOCKOCTEN ckpelmBaroLmxcs npsiMmbiX. OCHOBHbIE NPOCTPAHCTBEHHbIE OUTYPbI.
KoMbuHnpoBaHHOE 3aHATHE

Tema 2.2. CogaepxaHune y4ebHoro matepmana

MapannenbHOCTb MapannensHble npsimaa n nnockoctb. OnpegeneHue. lNMpusHak. CBoncTBa 2

npsaMbIX,  NPAMON U | (c gokasaTtenbcTBoM). MapannenbHble nnockocTn. Onpeaenexne. MpusHak. 2

MNocKocTu, nnockocten | Ceonctea (C  gokasatenbCTBOM). TeTpasgp W €ro  3fEMEHThI.
Mapannenenuneq n ero anemeHTbl. CBONCTBA NPOTUBOMNOSIOXHbLIX FPAHEN U 2
avaroHanen napannenenvnena. lNoctpoeHue ceyeHnin. PelueHne 3agau.
KoMbuHnpoBaHHOE 3aHATHE

Tema 2.3. CogaepxaHune y4ebHoro matepmana

[MepneHanKynspHOCTb MepneHaukynsipHble npsimble. MapannenbHble npsimble,

NPSIMbIX, MPAMON K nepneHauKkynsapHble K NNockocTu. MNMpusHak nepneHguKynsapHOCTU NPSMON 1

MMOCKOCTH, NITOCKOCTEN | NITOCKOCTM. [lokasaTenbCcTBO. MepneHaunkynsp n HaKMNOHHas.
MepneHaukynspHble NSIOCKOCTH. Mpu3sHak nepneHanKynapHoOCTm
nnockocten. [lokazaTenbCcTBO. 2
PacctoaHus B npocTpaHcTBe
KoMbuHnpoBaHHOE 3aHATHE

Tema 2.4. CopepxaHune yyebHoro maTtepuana 2

Teopewma 0 Tpex Teopema o Tpex nepneHankynsapax. [JokazatenbCTBO. Yron mexay npsMmon

nepneHaukynapax 2

N NIIOCKOCTbI0.Yron Mexagy niocKoCTAMU

KoMbuHupoBaHHOE 3aHATHE

OK-01, OK-03,
OK-04, OK-07
MK...
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Tema 2.5. NMpodeccuoHanbLHO-OpUEHTUPOBAHHOE coaepxaHue (coaepxaHue
MapannenbHble, NpuUKnagHoro moayns)
nepneHaukynspHole, Akcuombl cTtepeomMeTpun. [lepneHauKynapHOCTb MNPAMOM M NIIOCKOCTH,
CcKpelymBatoLmecs napannenbHOCTb  ABYX  NPsSAMbIX,  NEPneHAUKYNSPHbIX  MFOCKOCTW, 2
npsimble nepneHanKynapHOCTb NIOCKOCTEN 2
lMpakTnyeckoe 3aHATHE
Tema 2.6. CopepxaHune yyebHoro maTtepuana
PelwweHne 3apay. | PacnonoxeHue NPAMbIX n NSIOCKOCTEN B NPOCTPaHCTBE.
[MpamMble 1 nnockocTn B | [lepneHauKynapHOCTL W napannenbHOCTb MNPSAMbIX M MIOCKOCTEN.
npocTpaHCcTBe CkpeLumBatoLmecs npsimble 2
KoHTponbHas paboTta
Paspen 3. 16
KoopauHatbl ]
BEKTOpPbI
Tema 3.1 CopepxaHune yyebHoro maTtepuana _ OK-02, OK-03,
[ekapToBbl KoopauHaThl | [lekapToBbl KoopAuHaTbl B npocTpaHcTBe. [lpocTenwune 3agayn B OK-04. OK-
B NMPOCTPaHCTBE. | koopAuHaTax. PacctosHne mexay AByMS TOYKaMu, KOOpAMHaThbl cepeamnHbl 2 07
PaccrosiHue Mexay | otTpeska 2
AByMmS TOYKaMun. | KomGuHMpoBaHHOE 3aHATUNE
KoopauHatbl cepeguHbl
oTpeska
Tema 3.2 CopepxaHune yyebHoro maTtepuana
BekTopbl B | BekTopbl B npocTpaHcTBe. CnoxeHne N BblMUTaHME BEKTOPOB. YMHOXEHME
npocTpaHcTBe. BekTopa Ha 4ucrno. KomnnaHapHble BekTopbl. CkandpHoe npousseneHve 2
Yron mexay BekTopamu. | BeKTopoB. PasnoxeHune BekTopa MO TpeM HeKOMMMaHapHbIM BeKTopam.
CkansipHoe KoopanHaTtbl BeKTOpa, cKanspHoe Npou3sBeneHNE BEKTOPOB B KOOpAUHATAX, 2
npoussefeHne BEKTOPOB | yrofl MeXay BeKTopamu, yrosi Mexay NpsiMOM M NIIOCKOCTbIO, Yron Mexay 2

MIMOCKOCTAMMN. YpaBHeHme MIOCKOCTMU. CMbICn

onpenenutens 2x2

"eomeTpuryecknn
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KombBuHnpoBaHHOe 3aHAaTHE

Tema 3.3 MpodeccuoHanbLHO-OpUEHTUPOBaAHHOE cofaepxaHue (coaepXkaHue
MpakTnko- npuUKNagHoro Moayns)
OPVEHTUPOBAHHbIE KoopguHaTtHas nnockocTb. BbluncneHne pacctosHMin M nnowanen Ha 2
3agayn Ha | nnockocTu. KonnyectBeHHble pacyeTbl 2
KoopauHaTHOM MpakTnyeckoe 3aHATNE
NMOCKOCTH
Tema 3.4 CopepxxaHune yyebHoro maTtepuana
Pelwlenne 3agauv. | [lekapToBbl kOoopAMHaTbl B MpOCTpaHcTBE. BekTopbl B NpOCTpaHCTBE.
KoopauHatbel v BekTopbl | CrnoXXeHne W BblYMTaHME BEKTOPOB. YMHOXEHME BeKTopa Ha 4uchno.
KomnnaHapHble  BekTopbl.  CkansipHoe  npou3BEedEHWE  BEKTOPOB.
PasnoxeHne BekTopa no Tpem HeKoMMaHapHbiM BekTopam. lNpocTtenime
3ajaunm B KoopaumHatax. KoopauHaTbl BeKTOpa, pacCTosiHME Mexay
TOYKaMu, KOOpAMHATbl CepeauHbl OTpes3ka, CKanspHoe npousBeaeHue 2
BEKTOPOB B KOOpAuHaTax, yrosl Mexay BeKTopamu, yron mexagy npsiMon u
MIOCKOCTbIO, YroN MeXay NioCcKoCTAMMU
KoHTponbHas paboTa
Pazpen 4. OcHOBBbI 40
TPUTOHOMETpPUMN.
TpuroHomeTpuieckue
hyHKUMN
Tema 4.1 CopepxaHune yyebHoro maTtepuana
TpuroHomeTpudeckune PagnaHHaa mepa yrna. [loBOpOT TOYKM BOKPYr Havana KoopauHar. OK-01, OK-02,
dyHKUMN OnpepeneHne cuHyca, KOCUHYyCa, TaHreHca M KOTaHreHca. 3Haku CUHyca, 2 OK-03, OK-04,
NPON3BOJSILHOIO yrna, | KocMHyca, TaHreHca W KOTaHreHca no 4eTBepTsM. 3aBUCUMOCTb MeXay 2 OK-05, OK-08,
yucna. PapgwaHHaa U | CMHYCOM, KOCMHYCOM, TAHF€HCOM MU KOTAHTEHCOM OAHOI0 U TOro e yrna OK-07
rpagycHasi mepa yrna KombBuHnpoBaHHOe 3aHsTHE M1K...
Tema 4.2 CopepxaHune yyebHoro matepuana 2
OcHoBHblE TpuroHomeTpudeckune Toxgectsa. CMHYC, KOCUHYC, TAHFEHC U KOTAHreHc
TPUroHOMETpPUYECKME yrnoB om - a. PopmynbinpnBegeHus 2
TOXOecTBa. KombuHupoBaHHOE 3aHATUE
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dopmynbl NpMBEAEHUS

Tema 4.3

CuHyc, KOCUHHYC,
TaHreHc CYMMBbl n
pasHOCTW OBYX YrnoB
Curyc n KOCUHYC

CopepxaHune yyebHoro maTtepuana

Cymma un pasHoCTb cuHycoB. Cymma M pasHOCTb KOCUMHYcOB. CWUHYC w
KOCUMHYC ABoOKMHOro yrna. ®opmynbl nosioBuHHOro yrna. Npeobpa3oBaHus
CYMMbI TPUTOHOMETPUYECKNX (DYHKLNA B NMPOU3BedeHNe N Npou3BeaeHNs B
cymMmy. BblpaxeHue TpUroHOMeTpu4eckux (PyHKUUM 4Yepe3 TaHreHc

ABOWHOTO yrna. | NosI0OBUHHOIO aprymeHTa. MpeobpasoBaHus NPOCTENLLMNX
®opmyrbl  MOMOBUHHOIO | TPUrOHOMETPUYECKUX BbIPaXXEHUN

yrna KombuHMpoBaHHOE 3aHATUe

Tema 4.4 CopepxaHune yyebHoro maTtepuana

®yHKuMK, nx csonctea. | Obnactb ONpedeneHnss M MHOXECTBO 3HA4YeHUh yHKUMA. YETHOCTD,
Cnocobbl 3a[aHunA | HEYETHOCTb, NEPUOANYHOCTb PYHKUMA. Cnocobbl 3agaHnsa yHKUNIA
dyHKUMI KoMbuHupoBaHHOE 3aHATHE

Tema 4.5 CopepxaHune yyebHoro matepuana

TpuroHomeTpuyeckune O6nactb onpefeneHns U MHOXECTBO 3HAYEHWN TPUrOHOMETPUYECKMX

JYHKUMMK, X CBONCTBA U
rpadoukm

dYHKUMA. YETHOCTb, HEYETHOCTb, MEPUOANYHOCTb TPUrOHOMETPUYECKUX
dyHKunn. CBoncTea U rpacumkn PyHKUMA Yy = COoS X, Y =sin X, Yy =tg X, y =
ctg x.

KOM6I/IHI/IpOBaHHOe 3aHATHNE.

Tema 4.6 CopepxaHune yyebHoro maTtepuana

NMpeobpasoBaHue CxxaTune n pacTskeHue rpamnkoB TPUFOHOMETPUYECKUX DYHKLIUNA.

rpadoukoB MpeobpasoBaHue rpadmMKoB TPUrOHOMETPUYECKNX (PYHKLNI
TPUrOHOMETPUYECKUX lMpakTnyeckoe 3aHATHNE

dYHKUMI

Tema 4.7 NMpodeccuoHanbLHO-OPpUEHTUPOBAHHOE codepxaHue (coaepxaHue
OnucaHue npuKnNagHoro Moayns)

NPON3BOACTBEHHbIX Mcnonb3oBaHue CBOWUCTB TPUrOHOMETPUYECKNX JYHKUMI B

NpoLEeccoB C MOMOLLbIO
rpadoukoB (pyHKLNI

npodeccmoHanbHbIX 3agadvax

lMpakTnyeckoe 3aHATHE

Tema 4.8

CopepxaHune yyebHoro matepuana
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Ob6paTHble

O6paTtHble TpuroHoMeTpudeckne pyHkLmn. MIx ceoncTea 1 rpadmkm

TPUroHOMETprHECKIe KombuHupoBaHHOE 3aHATUE 2
dyHKUMM
Tema 4.9 CopepxaHune yyebHoro maTtepuana
TpuroHomeTpuyeckune YpaBHeHMEe COoS X = a. YpaBHeHMe sin X = a. YpaBHeHue tg x = a, ctg x = a. 2
ypaBHEHNA “ PeweHne TpuUroHoMeTpnyecknx ypaBHEHU OCHOBHbIX TUMOB: NpoOCTenne 2
HepaBeHCTBa TPUrOHOMETPUYECKME YpaBHEHUS, CBOAALLUMECS K KBaapaTHbIM, pellaemMble 2
pasfoXXeHNneM Ha MHOXUTENN, OQHOPOAHbLIE.
lMpocTenne TpMroHoMeTpUYeckme HepaBeHCTBa
KoMbBUHMpoBaHHOE 3aHATHE.
Tema 4.10 CopepxaHune yyebHoro matepuana
Cuctembl Cuctembl NpocTeNLLNX TPUTOHOMETPUYECKNX YPaABHEHNN 2
TPUTOHOMETPUYECKUX KoMbuHupoBaHHOE 3aHATHE
ypaBHEHUN
Tema 4.11 CopepxaHune yyebHoro maTtepuana
PeweHne 3agad. | [NpeobpasoBaHue TPUTOHOMETPUYECKUX BblpaXXeHUN. PeweHwne
OCHOBbI TPUrOHOMETPUWN. | TPUFTOHOMETPUYECKMX YPaBHEHUA W HepaBeHCTB B TOM 4ucne cC 2
TpuroHomeTpuyeckune MCMNOSb30BaHMEM CBOUCTB PYHKLINM.
dyHKUMUM KoHTponbHas paboTta
Paspen 5. 8
KomnnekcHble yncna
Tema 5.1 CopepxaHune yyebHoro maTtepuana
KomnnekcHble ymicna [MoHaTHMe komnnekcHoro u4ucna. ConpsKeHHble KOMMSEKCHble 4ucna,
MOZYNb WU apryMeHT KOMMMEKCHOro 4ymcna. dopma 3anmcu KOMMIIEKCHOro 2
yucna (reomeTpuyeckas, TPUrOHOMETpPUYECKas, anrebpaundeckas). 2
ApudmeTnyeckne oencTBmUs C KOMMMEKCHbIMU Yncnamm
KoMbuHupoBaHHOE 3aHATHE
Tema 5.2 CopepxaHune yyebHoro maTtepuana
MpymeHeHne BbinonHeHne pac4eTtoB C MOMOLLBIO KOMMSEKCHbIX 4ucen. [lpumepsbl 2
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KOMMJMEKCHbIX Yncen

MCMNoJib30BaHUA KOMMJIEKCHbLIX YHNCeEn

lMpakTnyeckoe 3aHATUE

Pa3pen 6. 40

NMpounsBoaHas

yHKUUN, ee

npuMeHeHune

Tema 6.1 CopepxaHune yyebHoro maTtepuana

[MoHAaTHe npousdsoaHoW. | OnpeaeneHne YUMCNOBOW MOCNenoBaTeNnbHOCTU U Cnocobbl ee 3agaHus.

®opmynbl 1 npasuna | CBocTBa 4MCMOBbLIX MocreaoBaTenbHocTen. OnpegeneHne npegena

AndpepeHuUmpoBaHms nocnegoBaTenbHOCTU. BbluucneHne npegenos nocrnefoBaTeflbHOCTEN. 2
Mpepen dyHkuMM Ha 6GeckoHeyHocTU. [lpegen YHKUMM B TOYKeE.
Mpupalwenne aprymenTa. lNpupallenne yHkumn. 3agaun, npmBogsiumne K
NOHATUIO npousBoaHon. OnpeneneHne nNPou3BOAHON. ANrOPUTM OTbICKaHUS
NpOn3BOHOM
KoMbuHupoBaHHOE 3aHATHE

Tema 6.2 CopepxaHune yyebHoro maTtepuana 2

[MponsBoaHble  cymmbl, | Dopmynbl guddepeHumnpoBaHms. MNpasuna anddepeHumpoBaHns 2

pasHoCTH KombuHupoBaHHOE 3aHATUE 2

npovsseneHuns,

4YacTHOro

Tema 6.3 CopepxaHune yyebHoro maTtepuana

[MponsBoaHbie OnpepeneHne cnoxHon dyHKuMn. [lpomsBogHas TPUrOHOMETPUYECKMX 2

TPUrOHOMETPUYECKMX dyHKUM. NMponseogHasn CnoXxxHoOM OyHKLUK 2

dyHKuMi. MpomsBoaHas | KoMBUHMPOBAHHOE 3aHATVE 2

CINOXHOW (PYHKLMN

Tema 6.4 CopepxaHune yyebHoro maTtepuana

Monatne O | MoHATMe HenpepbIiBHOW yHKLUMKU. CBOWCTBa HenpepbiBHOW dyHKUMK. CBS3b

HenpepbIBHOCTK Mexay HenpepbiBHOCTbIO M AnddepeHUMpyemMocTbio PyHKLUMM B TOYKe. 2

hyHKLMN. MeToA | AnropuTm pelLeHs HepaBEHCTRB METOAOM MHTEPBAMNOR

MHTEPBAToB KoMbuHMpoBaHHOE 3aHATHE

Tema 6.5 CopepxaHune yyebHoro maTtepuana

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
MK...
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"eomeTpuyecknin "

[eomeTpryecknin CMbICN NPOU3BOAHON PYHKUMN — YINOBOWN KO3IUUMEHT

doumsnveckum CMbICST | KacaTenbHOW K rpaduky yHKUMN B TO4YKe. YpaBHEHWE KacaTenbHOW K

NpPoOu3BOHOM rpaduky QyHKUMKU. ANroputM COCTaBEHUA YpPaBHEHUSA KacaTesibHOM K
rpacpmky doyHkumm y=f(x)
KoMbuHnpoBaHHOE 3aHATHE

Tema 6.6 CogepxaHune y4ebHoro matepmana

duanyeckum CMbICN | dU3NYECKM (MEXaHNYECKNIN) CMbICI MPOM3BOAHON — MIHOBEHHAsA CKOPOCTb

npon3BogHOM B | B MOMEHT BpeMeHn t: v=3S"' (t)

npogpeccnoHanbHbIX MpakTnyeckoe 3aHATHE

3agavax

Tema 6.7 CopepxaHune yyebHoro maTtepuana

MOHOTOHHOCTb BospactaHne wun yb6biBaHMe YHKUMM, COOTBETCTBME BO3pacTaHUd W

dyHKUNN. ToukK | yObiBaHNST PYHKUMM 3HAKY MPOM3BOAHON. [MOHATME NPOU3BOOHON BbICLLENO

3KCTpemMyma nopsiika, COOTBETCTBME 3Haka BTOPOW  MPOU3BOAHOW  BbIMYKNOCTU
(BOrHyTOCTM) (PYHKUMM Ha oOTpes3ke. 3ajayn Ha MakKCUMyM U MUHUMYM.
lMoHaTWe acuMnToThbI, CNOCobLI X onpeaeneHna. AnNroputM nccneaoBaHus
PYHKUMN 1N NOCTPOEHUS ee rpaduka C NOMOLLbI Npon3BogHoW. [dpoBHo-
NUHenHaa PyHKUKUS
KoMbuHnpoBaHHOE 3aHATHE

Tema 6.8 CogepxaHune y4ebHoro matepmana

WNccnepoBaHue

hYHKUMI 1 NOCTPOBHMS NcecnepoBaHne pyHKUMM HA MOHOTOHHOCTbL M MOCTPOEHNE rpadunKos.

rpacpukoB KoMbuHupoBaHHOE 3aHATHE

Tema 6.9 Haubonblee | CopepxxaHme y4ebHoro matepmana

" HanmeHbllee | HaxoxaeHne Havbonbluero W  HaMMEHbLUEro  3HaAYeHUn  YHKUMNA,

3HaYEeHN PYHKUMM

NOCTpoeHne rpadrKoB MHOMOYNEHOB C  MCMOMb30OBaHWEM annapaTta
mMaTemMaTM4yecKoro aHanmaa

KombBuHnpoBaHHOe 3aHsaTHE

Tema 6.10
HaxoxaeHune
onTUManbHOro

MpodheccmoHanbLHO-OpMEeHTUPOBaAHHOE  cofepXaHue (copepxaHue
npuUKNagHoro Moayns)

HanmeHblee n Hanbonbluee 3HavyeHne pyHKUUK
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pesynbtata ¢ nomouwlbio | MNpakTnuyeckoe 3aHATUE 2
NpPOn3BOAHOMN B
npakTU4ecKnx 3agadax
Tema 6.11 CopepxaHune yyebHoro maTtepuana
PeweHne 3agad. | dopmynbl U nNpasuna gundpdepeHumpoBaHus. MccnegosaHme yHKUMA C
[MponsBogHasa yHKUMK, | TOMOLLbIO NPON3BOAHON. Hanbonbluee 1 HauMeHbllee 3Ha4YeHUss YHKLMK 2
ee npMMmeHeHue KoHTponbHas paboTa
Paspen 7. 46
MHororpaHHuMKM n Tena
BpaleHus
Tema 7.1 CopepxaHune yyebHoro maTtepuana
BepwuHbl, pebpa, rpaHn | MoHaTue MHororpaHHuka. Ero anemeHTbl: BepluuHbl, pebpa, rpaHu.
MHOrorpaHHuKa [OwnaroHanb. CeyeHuve. Bbinyknble 1 HEBbIMYKIble MHOrOrPaHHWUKN
KombBuHnpoBaHHOe 3aHsTHE 2
Tema 7.2 CopepxaHune yyebHoro matepuana
Mpuama, ee | [loHatne npusmbl. Ee ocHoBaHMst n GokoBble rpaHu. BbicoTa npusmbl. OK-01. OK-02
cocTaBnswLme, Mpamaga n HaknoHHas npuama. lNpasunbHasa npusma. Ee cevenune OK-O3: OK-O4:
ceyeHve. [llpamas 1 | KomGrHMpoBaHHOE 3aHATUE 2 OK-05, OK-086,
npasunbHas NPU3MbI OK-07
Tema 7.3 CogaepxaHune y4ebHoro matepmana K.
Mapannenenunen, ky6. | Mapannenenunea, CcBOWCTBA MPSIMOYrofibHOrO napannenenunega, kyo.
CeuyeHne Kyba, | CeyeHune kyba, napannenenuneaa
napannenenunega KoMbuHupoBaHHOE 3aHATHE 2
Tema 7.4 CopepxaHune yyebHoro maTtepuana
Mupamnga, ee | NMnpamunga n ee anemeHTbl. CedeHne nupamuapbl. NpaBuneHaa nupamuaa.
cocTasnswume, YceyeHHasa nupamuaa
ceyeHune. [lpaBuUnbHast | Kom6MHMPOBaHHOE 3aHsITUE 2
nupamuga. YceyeHHas
nupamuga
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Tema 7.5
BokoBas 7] nonHagd

CopepxaHune yyebHoro maTtepuana

Mnowanb 6OKOBOW M MNOMHOWN NOBEPXHOCTU NMPU3MbI, NMpaMnbl

NMOBEPXHOCTb  MpPU3MbI, | KOMBMHMpPOBaHHOE 3aHATUE 2

nMpamunabl

Tema 7.6 CopaepxaHune y4ebHoro matepmana

Cummetpns B Kybe, | CUMMETPUS OTHOCUTENBHO TOYKM, NPSIMOM, NIockocTu. CummeTpust B Kybe,

napannenenunege, napannenenunege, npusme, nupammae 2

npu3me, nupamuae KombBuHupoBaHHOe 3aHAaTHE

Tema 7.7 NMpodeccuoHanbLHO-OpUEHTUPOBaAHHOE  coaepXxaHue (coaepXkaHue

Mpymepbl CMMMETPUIA B | NPUKNAaHOro Mmoayns) 2

npoceccum CvmmeTpusa B NpUpoae, apxXuTekType, TEXHUKE, B BbITy 2
lMpakTnyeckoe 3aHATHE 2

Tema 7.8 CopepxaHune yyebHoro maTtepuana

[MpaBunbHbIE MoHaTMe  npaBuMbHOrO  MHOrOrpaHHuKa. CeonctBa  nNpaBUSbHbIX

MHOrOrpPaHHMKMK, MX | MHOrOrpaHHMKOB 2

CBOMCTBA lMpakTnyeckoe 3aHATHNE

Tema 7.9 CopepxaHune yyebHoro maTtepuana

LUnnuHap, ero | Uunnugp v ero anemeHTtbl. CeyeHne yunuHgpa (napannenbHoe OCHOBaHMIO

cocTaBnstoume. n ocn). PasesepTka umnuHgpa 2

CeyeHvie umnuHgpa KombuHnpoBaHHoe 3aHaTHne

Tema 7.10 NMpodeccuoHanbLHO-OpUEHTUPOBaAHHOE cofepxaHue (coaepkaHue

KoHnyc, ero | NpuKnagHoro moayns)

cocTaBnsoume. KoHyc u ero anemeHTbl. CeveHne KoHyca (napannerisHoe OCHOBaHUIO U 2

CeueHune KoHyca NpoxoAasLlee Yepes BEPLUMHY), KOHMYECKME cedeHuns. PasBepTka KOHyca 2
KoMbuHnpoBaHHOE 3aHATHE

Tema 7.11 CopaepxaHune y4ebHoro matepmana

YceyeHHbIn KOHYC. | YceveHHbI koHyc. Ero obGpasywowasa n BbicoTa. CeyeHne yceveHHOro

CeyeHne  yce4yeHHOro | koHyca 2

KOHyCca KoMBUHMpoBaHHOE 3aHATHE

Tema 7.12 CopepxaHune yyebHoro maTtepuana
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UWap wn cdepa, wux|LlWap n chepa. BsanmHoe pacnonoxeHne cdepbl U nnockoctn. CeyeHne

cevyeHnd wapa, cdepsbl 2
KoMBUHMpoBaHHOE 3aHATHE

Tema 7.13 CopepxaHune yyebHoro maTtepuana

MNoHatne o6 obbeme |lMoHsaTne 06 obbeme Tena. O6beM KkKyba U NPSAMOYrONbHOrO

Tena. OtHoweHwue | napannenenunega. O6beMm npuamMbl U umMnuHapa. OTHowweHne o6bemMoB 2

o6bemoB NoAo6HbIX Ten | NogobHbIX Ten. FeoMeTpryeckuin cMbicn onpeaenuTens 3-ro nopsiaka 2
KombuHupoBaHHOE 3aHATHe

Tema 7.14 CopepxaHune yyebHoro maTtepuana

Obbembl 1 _ Nnotuann | O6wbembl ipamuAb! 1 koHyca. O6bem Lwapa. MNnoLaamn noBepxHoCTei Ten 2

NMOBEPXHOCTEN Ten
KoMbuHupoBaHHOE 3aHATHE

Tema 7.15 CopaepxaHune y4ebHoro matepmana

KombuHaumm KoMbuHaumm reomeTpruyeckmx Ten 2

MHOrorpaHHUKoB U1 Ten | [NpakTtuyeckoe 3aHATUE 2

BpaLLeHus

Tema 7.16 CopepxaHune yyebHoro maTtepuana

'eomeTpuyeckune Mcnonb3oBaHne KOMOWHAUUMW MHOrOrpaHHUKOB M Ten BpalleHus B 2

KOMBUHauun Ha | NPaKTUKO-OPMEHTUPOBAHHbIX 3agavax

npakTuke lMpakTuyeckoe 3aHATUE 2

Tema 7.17 CogaepxaHune y4ebHoro matepmana

PelwweHne 3agay. | O6bembl 1 NoLWaam NOBEPXHOCTM MHOrOrpaHHUKOB M Ten BpaLleHust

MHororpaHHukn n Tena | KoHtponbHas paboTa 2

BpaLLeHus

Pa3pen 8. 14

NepBooO6pasHasn OK-01, OK-02,

byHKUUN, ee OK-03, OK-04,

npuMeHeHune OK-05, OK-06,

Tema 8.1 CopepxaHune yyebHoro maTtepuana OK-07

MNepBooGpasHas 3agavya O BOCCTaAHOBMEHWW 3aKOHa [OBWXKEHWS MO W3BECTHOW CKOPOCTMW. rK...

dyHKUMN. MNMpaBuna | MoHATne uHTerpmpoBaHus. O3HaKOMMIEHWE C MOHATMEM WHTErpana wu
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HaXoXaeHus
nepBoobpasHbIX

nepsoobpasHon ana  dyHkumm y=f(x). PeweHne 3apa4y Ha cCBA3b
nepBoobpa3HON M ee NpOU3BOAHOM, BblYMCHEHME nepBoobpasHon Ans
AaHHOM yHKuMK. Tabnuua dopmyn Ans HaxoxgeHust nepBoobpasHbIX.
M3y4eHne npasuna BblYNCIEHNA NepBOOOPa3HON

KoMbuHnpoBaHHOE 3aHATHE
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Tema 8.2

CopepxaHune yyebHoro maTtepuana

Mnowagb 3agaun, npuBogAME K TMNOHATUIO ONPedeneHHoro wuHTerpana — o
KpVBOSMHENHON BblYMCNEHUM NOoWaaM KPUBONMMHENHOW Tpaneuun, 0 nepemMeLLeHnn TOYKN.
Tpaneymn. ®opmyna | MoHATMEe onpedenéHHoro uHTerpana. [eomeTpuyeckuii U OU3NYEecKuin
HbtoToHa — JlenbHuua CMbICN onpeaeneHHoro nHterpana. ®opmyna HetotoHa— JlenbHuua 2
KoMbuHupoBaHHOE 3aHATHE
Tema 8.3 CopepxaHune yyebHoro maTtepuana
HeonpeneneHHbin n | MNoHATHe HeonpeaeneHHOro nHTerpana
onpeneneHHbIn KombBuHnpoBaHHOe 3aHsTHE 2
NHTErpanbl
Tema 8.4 CopepxaHune yyebHoro maTtepuana
MoHATHE 06 | FleomeTpuUYecKkuin CMbICN onpeaeneHHoro MHTerpana
onpeaenieHHoOM KoMbuHnpoBaHHOE 3aHATHE 2
WHTerpane Kak nnowagu
KPUBONUHENHOM
Tpaneuuun
Tema 8.5 NMpodeccuoHanbLHO-OpUEHTUPOBAHHOE cofaepxaHue (coaepxaHue
OnpepneneHHbIn NpUKNagHoro moayns)
WHTerparsn B XU3Hu feomeTpryecknin cmbICn onpeaeneHHoro uHTerpana. opmyna HeloToHa -
JlenbHuua. 2
PelweHune 3agay Ha NpMMeHeHWe uHTerpana Ans BblYMCNEHNS U3ndecKknx
BENUYMH 1 NnoLlagen 2
MpakTuyeckoe 3aHATUE
Tema 8.6 CopepxaHune yyebHoro maTtepuana
PeweHne 3agau. | NepBoobpasHas yHkumn. [MpasBuna HaxoxaeHus nepBoobpasHbix. Ee
MepBoobpasHas npuMeHeHne 2
dyHKUMN, ee | KoHTponbHasa paboTa
npUMeHeHne
Paspen 9. 18 OK-01, OK-02,
CteneHW U KOPHM. OK-03, OK-04,
CteneHHas pyHKUMA OK-05, OK-07
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Tema 9.1

CopepxaHune yyebHoro maTtepuana

CreneHHas dyHKUMS, ee | [ToHATE KOPHSA N-Oi CTENeHW M3 AeNCTBUTENbHOro Yncna. OyHkumm y = /x 2
CBOWCTBa nx ceomcTBa u rpacmkn. CBONCTBA KOPHS N-OM CTEMNEHN
KombuHMpoBaHHOE 3aHATUe 2
Tema 9.2 CopepxaHune yyebHoro maTtepuana
MpeobpasoBaHne [MpeobpasoBaHne nppaumnoHanbHbIX BblpaXeHui 2
BbIpaXXEeHUN C KOPHAMU | KOMGUHMpPOBaAHHOE 3aHATHE 2
N-on cTeneHu
Tema 9.3 CopepxaHune yyebHoro maTtepuana
CsowictBa cTeneHn c | [oHATME cTeneHn ¢ nobbiIM paumoHanbHbIM nokasaTtenem. CTeneHHble
paumoHanbHbIM N | PyHKLMU, NX CBOMCTBA N rpadounku
AencTBUTENbHbLIM KombuHMpoBaHHOEe 3aHATUE 2
rnokasartensmu
Tema 9.4 CopepxaHune yyebHoro matepuana
PeweHnwne PaBHOCMNBHOCTL MppauUnoOHarbHbIX ypaBHEHUA U HepaBeHCTB. MeToabl ux 2
nppaunoHanbHbIX pelieHuns. PeweHne nppaumoHanbHbIX YpaBHEHUA N HEPABEHCTB 2
ypaBHEHUN n | KombuHnpoBaHHOE 3aHATHNE 2
HepaBeHCTB
Tema 9.5 CopepxaHune yyebHoro maTtepuana
Ctenenu n KopHW. | OnpegeneHne crteneHHon dyHKuMN. WMcnonb3oBaHne €e CBOWCTB Mpu
CTteneHHas yHKUnA peLlleHnn ypaBHEHU N HEPABEHCTB 2
KoHTponbHas paboTa
Pa3pen10. 18
MNokasaTtenbHas
hyHKUUA
Tema 10.1 CopepxaHune yyebHoro maTtepuana OK-01, OK-02,
NokasaTtenbHas CteneHb C Npou3BOSibHBIM AENCTBUTENbHLIM Nokadatenem. Onpenenexve OK-03, OK-04,
dyHKUMS, ee CBONCTBA nokasatenbHom QYyHKUMKW, ee CcBoNcTBa W rpaduk. 3HAKOMCTBO C 2 OK-05, OK-07
NPUMEHeHMeM rokasaTenbHONn yHKUuKM. PeweHne nokasaTenbHbIX
ypaBHEHNN OYHKLMOHAaIbHO-rpanyeckum MeToaom 2

KoMbuHnpoBaHHOE 3aHATHE
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Tema 10.2

CopepxaHune yyebHoro maTtepuana

PelweHne PelueHre nokasatenbHbIX ypaBHEHMI METOAOM YpaBHMBAHUA NOKasaTenen, 2
nokasaTtenbHbIX MEeTOAOM BBEOEHUS HOBOW MNepeMeHHOW, (YHKLMOHarbHO-rpaduyecknm 2
ypaBHEHUN n | meTogoMm. PelleHne nokasaTenbHbIX HEPaBEHCTB 2
HepaBeHCTB lMpakTuyeckoe 3aHATUE 2
Tema 10.3 CogaepxaHune y4ebHoro matepmana
Cucrembl PelueHne cnctem nokasaTenbHbIX YpaBHEHNI 2
nokasaTesibHbIX KoMbuHupoBaHHOE 3aHATHE 2
ypaBHEHUN
Tema 10.4 CopepxaHune yyebHoro maTtepuana
PeweHnne 3agau. | PewweHne nokasaTernbHbIX ypaBHEHMI METOAOM ypaBHMBAHUA nokKasaTenemn
[NokasaTtenbHasda MW MEeToLOM BBeOEHUSI HOBOW MepeMeHHon. PelleHne nokasaTenbHbIX
dyHKUMA HepaBeHCTB 2
KoHTponbHas paboTta
Paspen 11. 30
Norapudmel.
Norapudpmunyeckas
pyHKUMA
Tema 11.1 CogaepxaHune y4ebHoro matepmana
Jlorapudm yucna. | Jlorapudpm ymcna. JecAaTuyHbIn U HaTypanbHbIA norapudMbl, YUCIO € 2
OecsTUYHBI 1 | KoMBMHMPOBaHHOE 3aHATHE 2
HaTypanbHbIi OK-01, OK-02,
norapudmsl, YACHOo e OK-03, OK-04,
Tema 11.2 CopepxaHue y4yebHoro matepuana OK-05, OK-07
CsowictBa norapudmos. | CeoicTBa norapucgpmos. Onepauust norapudMmMpoBaHus. 2 [K...
Onepauus KoMBuHMpoBaHHOE 3aHsATHe 2
norapudmMmpoBaHns 2
Tema 11.3 CopepxaHune yyebHoro maTtepuana
Jlorapundmuyeckas Jlorapudmuyeckas yHKUNA 1 ee cBOMCTBA 2
JyHKUMS, ee cBOMNCTBa KoMbuHupoBaHHOE 3aHATHE 2

Tema 11.4

CopaepxaHune y4ebHoro matepmana
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PeweHnwne MoHaTne norapudmmyeckoro ypasHeHnda. Onepauus noTeHunposaHus. Tpu 2

norapugmMmnyeckmnx OCHOBHbIX mMeToaa peLueHns norapugmMmnyeckmnx YpaBHEHWIA: 2

ypaBHEHUN N | PyHKUMOHANbHO-rpan4eckuin, MeTo NoTeHUMPOBaHUA, METoL BBeOEHUA 2

HepaBeHCTB HOBOW nNepeMeHHou. Jlorapugpmmyeckne HepaBeHCTBa 2
KoMbuHnpoBaHHOE 3aHATHE

Tema 11.5 CogepxaHune y4ebHoro matepmana

Cuctemsl Anroputm peLleHns CUCTEMDI ypaBHEHUN. PaBHOCMNBHOCTb

norapugmMmnyeckmnx norapudMmnyecKknx ypaBHEHNN N HEpPaBEHCTB

ypaBHeHWiA KoMGuHMpoBaHHOe 3aHATNE 2

Tema 11.6 MpodeccuoHanbLHO-OPUEHTUPOBAHHOE cofgepXxaHue (cogepXkaHue

Jlorapudmbl B nNpypoae | npuknagHoro Mmoayns)

N TEXHUKE MpumeHeHne norapudpma. Jlorapupmuyeckas cnupans B npupoge. Ee 2
MaTemaTudeckue CBOMCTBa 2
lMpakTnyeckoe 3aHATHNE

Tema 11.7 CopepxaHune yyebHoro maTtepuana

PeweHne 3apaud. | Jllorapudpomuyeckaa dyHKUmns. PelwleHne npocTerwmx norapmpmMmyecknx

Norapudmei. ypaBHEHWUIA 2

Jlorapudpmuyeckas KoHTponbHas paboTta

dyHKUMS

Paspen 12. 10

MHoxecTBa.

AneMeHTbl Teopumn

rpacoB

Tema 12.1 CopaepxaHune y4ebHoro matepmana

MHoxecTBa MoHaTMe MHOXecTBa. NoamMHoXecTBO. Onepaunn ¢ MHOXXeCTBaMmn
KoMbuHupoBaHHOE 3aHATHE 2

Tema 12.2 NMpodheccuoHanbHO-OpUEeHTUPpOBaAHHOE coAepXxaHue (coaepxaHue

Onepauun C | NpUKNagHoro Moayns)

MHOXeCTBaMu Onepauuun ¢ MHOXecTBamu. PelleHne npuknagHbix 3agad
lMpakTnyeckoe 3aHATHE 2

Tema 12.3 CopaepxaHune y4ebHoro matepmana
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Mpadobl MoHsaTMe rpadpa. CesasHbIN rpad, AepeBo, LMK rpad Ha NiIoCKOCTH 2
MpakTnyeckas paboTta 2
Tema 12.4 CopepxaHune yyebHoro maTtepuana
PeweHune 3agav. | Onepaumm ¢ MHoxecTBamu. OnucaHue pearnbHbIX CUTYyauuin C MOMOLLbIO
MuoxecTtBa, [padbl u | MHOXecTB. MNpumeHeHne rpadoB K peLleHnto 3agau
X NPUMEHEHne KoHTponbHas paboTta 2
Paspgen 13. dnemeHTbI 26
KOMOMHATOPUKM,
CTaTUCTUKN U Teopum
BEpPOATHOCTEN
Tema 13.1 CopaepxaHune y4ebHoro matepmana
OcHoBHble NOHATUA | [NepecTaHOBKK, pa3MeLLEHNS, COYeTaHUS. 2
KOMOMHaTOpUKN 2
KoMbuHMpoBaHHOE 3aHATHE.
Tema 13.2 CopepxaHune yyebHoro maTtepuana
CobbiTne, BepoATHOCTb | COBMECTHbIE M HECOBMECTHbIE COObITUS. TeopeMbl O BEPOSITHOCTU CYyMMbI 2
cobbiTnsA. CrnoxeHne u | cobbITUIA. YCrOBHas BEPOSITHOCTb. 3aBUCUMblE U He3aBUCUMble CODBbITUS. OK-01, OK-02,
YMHOXeHue Teopembl 0 BEPOATHOCTM NPOU3BEAEHNST COBBITUN. 2 OK-03, OK-04,
BEPOATHOCTEN KombuHMpoBaHHOE 3aHATUE OK-05, OK-07
Tema 13.3 NMpodeccuoHanbHO-OpUEHTUPOBaAHHOEe  cofepXaHue (coaepXxaHue [K...
BeposaTHOCTb B | NpUKNagHoro Moayns)
npodgeccnoHanbHbIX OTHOocuTenbHas 4actota cobbITMA, CBOWCTBO €€  YCTOMYMBOCTW. 2
3agavax Cratuctnyeckoe onpegeneHve BepoATHoCTU. OueHka BepOSTHOCTU 2
cobbiTnA
MpakTuyeckoe 3aHATUE
Tema 13.4 CopepxaHune yyebHoro maTtepuana
AunckpeTtHas cnyyanHas | Buabl cnyyamHbix BenunyuH. OnpepeneHve  OWCKPETHOM  CrydanHOoW 2
BENIMYMHA, 3aKOH ee | BeNIMYUHbLI. 3aKOH pacnpeaeneHns OANCKPETHOW CrnyyanHou BenuymHbl. Ee 2
pacnpegerneHus YNCIOBbIE XapaKTEePUCTUKM

KoMbuHnpoBaHHOE 3aHATHE
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Tema 13.5

CopepxaHune yyebHoro maTtepuana

3apaun BapuaumoHHbin pag. lNonuvroH 4yactoT U ructorpamma. CraTuctmyeckue
MaTemaTU4eCKon XapakTepUCTUKM psiga HabnogaemMblX AaHHbIX

CTaTUCTUKK KoMbBuHnpoBaHHOE 3aHATHE

Tema 13.6 MpodeccuoHanbHO-OpMEHTUPOBaAHHOE  cofepXaHue (coaepxaHue

CocTtaBneHue Tabnuy u
anarpaMmm Ha npakTuke

npuKnNagHoro Moayns)

MepBuyHas ob6paboTka cTaTUCTUYECKMX AaHHbIX. [padudeckoe unx
npeacrtaeneHne. HaxoxaoeHwe cpeoHux XapakTepucTuk, Habniogaemblx
JaHHbIX

lMpakTnyeckoe 3aHATHE
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Tema 13.7

CopepxaHune yyebHoro maTtepuana

PeweHne 3agay. | OnemeHTbl kKoMOnHaTopukn. CobbiTue, BEPOATHOCTL CObbITUSA. CrnoxeHne n
OnemMeHTbI YMHOXEHNe BEPOSATHOCTEN
KOMBUHATOPUKM, KoHTponbHas paboTta 2
CTaTUCTUKN W  Teopuu
BEpOSTHOCTEN
Paspen 14. YpaBHeHusA 28
M HepaBeHCTBa
Tema 14.1 CopepxaHune yyebHoro maTtepuana
PaBHOCUNBHOCTB PaBHoCUNbHOCTL ypaBHeHWA U HepaBeHcTB. OnpepgeneHus. OCHOBHble 2
ypaBHEHUN N | TeOpeMbl PaBHOCUSIbHBIX Mepexodax B YpPaBHEHUAX WM HepaBeHCTBax.
HEepaBEHCTB. O6bwwme | ObwKe MeToabl PELUEHUs1 YpaBHEHWUI: Nepexoa OT paBeHcTBa (OyHKUUIA K 2
MeTOAbl peLueHns pPaBEHCTBY apryMeHTOB ANA MOHOTOHHbIX OYHKLUMI, METOL Pa3foXeHus Ha
MHOXWTENW, MeTOo4 BBEAEHWST HOBOW NepeMeHHON, YyHKLUNOHANbHO-
rpaduyeckun metop,
KombunHMpoBaHHOE 3aHATUE
Tema 14.2 CopepxaHune y4ebHoro matepmana OK-01, OK-02,
"padnyecknn meTtoq | Obwme meToabl peLleHnUs HEPaBEHCTB: NepPexon OT CPaBHEHUSI 3HAYEHUI OK-03, OK-04,
peleHns  ypaBHEHUWN, | PYHKUMUA K CPABHEHUIO 3HAYEHWU apryMEHTOB AN MOHOTOHHbIX (OYHKLWN, 2 OK-05, OK-08,
HepaBeHCTB MEeTO[ WHTepBanoB, (yHKUMOHanbHO-rpaduyeckun metod. [paduyeckui OK-07
MeTo[, peLleHnst ypaBHEHUIN N HEPABEHCTB 2 nK...
KoMBUHMpoBaHHOE 3aHATHE
Tema 14.3 CopepxaHune yyebHoro maTtepuana
YpaBHeHus n | Onpeaenenue moayns. PackpbiTne moayns no onpegenexHuto. MNpocrenwme 2
HepaBeHCTBa C | ypaBHEHUA W HepaBeHCTBa C Moaynem. [lpumeHeHue paBHOCUNBbHbIX
mMogynem nepexoaoB B onpefeneHHbIX Tunax ypaBHEHUN U HEPABEHCTB C MOAYNEM 2
KombuHupoBaHHOE 3aHATUE
Tema 14.4 CogaepxaHune y4ebHoro matepmana 2
YpaBHeHUs N | 3HaKkoMCTBO C napameTpoMm. [lpocTenwmne ypaBHEHUS U HepaBeHCTBa C 2
HepaBeHCTBa napameTpom 2
napameTpamu KombuHupoBaHHOEe 3aHATUe
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Tema 14.5 NMpodeccuoHanbLHO-OpUEHTUPOBAHHOE coaepxaHue (coaepxaHue 2
CoctaBneHue npuUKNagHoro Moayns) 2
peLleHne PelueHne TekcToBbIX 3a4a4 NpogeccrnoHasribHOro coaepXxaHus 2
npodeccnoHarnbHbIX MpakTnyeckne 3aHATUA 2
3aga4y  C  MNOMOLLbIO

ypaBHEHUNN

Tema 14.6 CogaepxaHune y4ebHoro matepmana

PeweHne 3agad. | Obwune MeToabl peLlleHUs YpaBHEHUW. YpaBHEHUA W HepaBeHCTBa C
YpaBHeHus MoZynem 1 ¢ napameTpamm

HepaBeHcTBa MpakTnyeckoe 3aHATHE 2
NMpomexyToyHasa atrectauus (Jk3ameH) 6
Bcero: | 340

o kaxdol meme ornucbisaemcsi codepxxaHue y4ebHo20 Mamepuaria (8 Qudakmudeckux eduHuyax), HauMeHogaHUsi He0bx00UMbIX labopamopHbIX,
rnpakmuyeckux U UHbix 3aHsamud. Obbem Yacoe orpederisiemcs o kaxadoul no3uyuu cmonbya 3.
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3. YcnoBusa peanusauuvm nporpamMmmbl obuieobpasoBaTtesibHOU
AUCLMNJINHBI

3.1. Ona peanu3auum nNporpaMmmMmbl AOUCLUMNSIMHbI  AOOJMMKHbI  ObITb
npeaycMoOTpeHbl cneayrowme cneumanbHblie NOMeLWeHUs:

Peanusauusa nporpammbl gucunnnmHbl TpebyeT Hannums yyebHoro kabuHeTa
MaTEMaTUKN.

O6opynosaHne y4yebHoro kabuHera:

- NOCaA04YHbIe MecTa Mo KONMYecTBy 0by4aoLLMXCS;

- paboyee mecTo NpenogasaTens;

- KOMMNEeKT y4ebHo-HarnagHbIX nocooui;

- KOMMNJIEKT 3NIEKTPOHHbIX BUaeoMaTepuanos;

- 3a0aH1s AN KOHTPOMbHbLIX paboT;

- NpodheccnoHanbHO OPUEHTUPOBAHHbIE 3a4aHUS;

- MaTepuanbl 3Kk3ameHa.

TexHnyeckne cpeactsa 00yyeHus:

- NepCOoHanbHbIA KOMNbLIOTEP C NMULEH3MOHHBIM NPOrpaMMHbIM 0becnevyeHnem;
- MPOEKTOP C 3KPAHOM.

3.2. UHpopmaumoHHoe obecrneyeHne odyyeHus

1. ans peanusaunm nporpamMmmsl BUONNOTEYHbIN doHA
obpasoBaTenbHOM  OpraHM3auuu  OOSKEeH MMEeTb  MneyaTHble  u/unm
9NEKTPOHHbIE obpasoBaTtesibHble n NHPOPMaLIMOHHbIE pecypchil,
peKoMeHAOBaHHbIE AN UCMONb30BaHWA B obpasoBaTenbHOM npoLlecce, He
cTapLue NSty nNeT ¢ MOMEHTa U3gaHus.

2. PekomeHayemble neyaTtHble n3naHus no peanusaunm
obuieobpasoBaTenbHOM  OUCUMMINHBINPEACTABNEHbI B METOO4MYECKUX
pekomMeHaauusax no opraHnsaumm obyyeHus.
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4. KOHTpOnb U OoUeHKa pe3yfibTaToB OCBOEHUS 00Leobpa3oBaTefibHOW

ANCLMNSINHBI

KoHTponbu oueHKa pesynbTaToB 0cCBoeHMa obuweobpasoBaTesibHOM
ONCUMNIIMHBI  packpbiBalOTCA  4Yyepe3  OMCUUNSIMHApPHblE  pes3ynbTaThl,
HanpaereHHble Ha  OopMMpOBaHMEe obwmMx ©n  nNpodecCnoHanbHbIX

KOMNeTeHUUn no pasgenam n tTeMam cogepxKaHnd yqe6Horo Martepuana.

O6wasn/npoceccnoHanbHan

Pa3pen/Tema

Tun oLeHOYHbIX

KoMneTeHuus MeponpuaTusa
OK 01. Beibupatb cnocobbl P1, Tema 1.1, 1.2, 1.3 M-o/c*, 1.4, | TecTupoBaHue
peLueHns 3aaau 15,16 YCTHBI onpoc
NMPodeCccUoHarnbHoM E 2} T2e|\gb| 21,22, 2.3, 2.4, 2.5 | MatemaTnueckmii
-o/c, 2.
AeATENLHOCTH P 3, Tembl 3.1, 3.2, 3.3 N-o/c, 3.4 | AKTaRT
NPUMEHUTENBHO P4 Tembl 4.1, 4.2, 43, 4.4, 4.5, NuovBnayanbHas
K pasnnyHbIM KOHTEKCTaM 4.6,4.7 N-olc, 4.8, 4.9,4.10,4.11 | camocTosiTenbHas
P5, Tembl 5.1, 5.2 paboTa
P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, lMpencraesneHue
6.6, 6.7 -o/c, 6.8, 6.9, 6.10 I1- pe3ynbTaToB

ol/c, 6.11
P7 Tembl 7.1,7.2,7.3,7.4,7.5,

npakTnyecknx pabor
3awmrta TBOpYECKMX

;.1;,7.12, 7.13,7.14,7.15,7.16, | 3301
' VHOMBUOYaNbHbIX

:68, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, NPOEKTOB

P9, Temb 9.1,9.2,9.3,9.4,9.5 KongO”"“a"

P 10, Tembi 10.1, 10.2, 10.3, paboTa

10 4 BbinonHeHne

P11, Temsl 11.1,11.2,11.3 - | SK3aMEHALNOHHbIX

o/c, 11.4,11.5, 11.6 M-o/c, 11.7 3afaHunv

P12, Tembl 12.1, 12.2, 12.3,

124

P13, Tembl 13.1, 13.2, 13.3,

13.4,13.5-o/c, 13.6

P14, Tembl 14.1, 14.2, 14.3,

14.4, 14 .5 I-olc, 14.6
OK 02. cnonb3oBaTb P1, Tema 1.1, 1.2, 1.3 -o/c, 1.4, | TectnpoBaHue
COBpPEMEHHbIEe cpeacTBa 1.5,1.6 YCTHbIN Onpoc
nowcka, aHanuaa u E 2/’ T2e|\gb| 21,22, 23, 24, 25| MatemaTtnueckuii

-olc, 2.
vHTeprpeTauin P 3, Tembl 3.1, 3.2, 3.3 M-o/c, 3.4 | AVKTaHT
MHopMaLmm, 1 P 4, Temol 4.1, 42, 43, 4.4, 4.5, | VIHAvBARYyanbHas
MH(OPMaLIMOHHbIE 4.6,4.7 N-olc, 4.8,4.9,4.10, 4.11 | camocToATenbHaA

4popeccuoranbHoe-opueHMUPOBAHHOE codepHaHue
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TEXHOMOMMN A1 BbINOMHEHUS
3afay npodeccuoHansHom
AeATenbHOCTH

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 lN-o/c, 6.8, 6.9, 6.10 I1-
olc, 6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 MN-0/c,7.8,7.9, 7.10 IN-o/c,

paboTa
MpeacrtasneHue
pe3ynbLTaToB
npakTnyecknx pabot
3alwmTa TBOpYECKNX

paboT

;.1;,7.12, 7.13,7.14,7.15,7.16, SawmTa

P8, Tembi 8.1, 8.2, 8.3, 8.4, 8.5, | A /BNAYATBHBIX

8.6 NPOEKTOB

PO, Tembi 9.1,9.2,9.3,94,95 | KoHTponbHas

P 10, Temsl 10.1, 10.2, 10.3, pabota

10.4 BbinonHeHue

P11, Tembl 11.1, 11.2, 11.3 T1- 9K3aMeHaLOHHbIX

olc, 11.4,11.5, 11.6 MN-o/c, 11.7 3afaHun

P12, Tembl 12.1, 12.2, 12.3,

12.4

P 13, Tembl 13.1, 13.2, 13.3,

13.4,13.5-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,

14.4, 14.5 MN-o/c, 14.6
OK 03. NnaHnpoBaTb 1 P1, Tema 1.1, 1.2, 1.3 N-o/c, 1.4, | TectnpoBaHue
peanusoBbiBaTh cobeTBeHHoe | 1.9, 1.6 YCTHbIN onpoc
npodeccroHanbHoe 1 ﬁg/’cTze"gb' 21,22, 23, 2.4, 2.5 | Marematnueckuii
TITHOBTHOS PasBUTUS, P 3, Temsi 3.1,3.2, 3.3 M-ofc, 3.4 | A/KTaHT
npeanpuHUMaTENbCKYHO P4 Tembl 4.1, 4.2, 43, 4.4, 4.5, MHaneBmayanbHas
0edATenbHOCThL B 4.6, 4.7 |_|-0/C, 4.8, 4_9, 4_10, 4.11 CaMOCTOATENbHAA
npodeccunoHanbHoun cgepe, P 5, Tembl 5.1, 5.2 paboTa
MCNosib30BaTb 3HAHWUS NO P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, MpeacrtasneHue
¢oMHaHCOBOW rPaMOTHOCTU B 6.6, 6.7 1-o/c, 6.8, 6.9, 6.10 - pe3ynbTaTtoB

pa3finyHbIX )KUSHEHHbIX
cutyaumax

olc, 6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,
7.6,7.7 N-0/c,7.8,7.9, 7.10 IN-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
717

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

P9 Tembl 9.1,9.2,9.3,94,9.5
P 10, Tembl 10.1, 10.2, 10.3,
104

P11, Tembl 11.1, 11.2, 11.3 I1-
o/c, 11.4,11.5, 11.6 M-o/c, 11.7
P12, Tembl 12.1, 12.2, 12.3,
124

P 13, Tembl 13.1, 13.2, 13.3,
13.4, 13.5-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,
14.4, 14.5 N-o/c, 14.6

npakTnyecknx pabot
3alwmTa TBOpYECKNX
paboT

3awmTa
NHANBMAOYaNbHbIX
NPOEKTOB
KoHTponbHas
paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX
3a4aHunmn
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OK 04. 3dhdekTnBHO
B3aMMOOeNCcTBOBaTb U
paboTaTb B KONNeKTuee u
KomaHae

P 1, Tema 1.1, 1.2, 1.3 -o/c, 1.4,
1.5, 1.6

P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5
M-o/c, 2.6

P 3, Tembl 3.1, 3.2, 3.3 l-o/c, 3.4
P 4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7M-olc, 4.8,4.9,4.10, 4.11
P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 lN-o/c, 6.8, 6.9, 6.10 I1-
olc, 6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,

TecTupoBaHue
YCTHbIN onpoc
MaTtemaTnyeckmnn
OVKTaHT
NhomBmnayanobHas
camocTodaTenbHas
paboTa
MpencraesneHue
pesynbTaTtoB

npakTuyecknx pabot
3awmTa TBOPYECKNX

7.6,7.7 N-0/c,7.8,7.9, 7.10 IM-o/c, pa6ot

7.117.12,7.13,7.14,7.15,7.16, | 33,472

7.7 MHONBUAOYANbHbIX

gg, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, NPOEKTOB

PO Temni9.1,02 93,0495 | \OHTPONbHAS

P 10, Tembl 10.1, 10.2, 10.3, paGota

10.4 BbinonHenne

P11, Tembl 11.1, 11.2, 11.3 - 9K3aMEHAaLINOHHbIX

olc, 11.4,11.5,11.6 M-o/c, 11.7 | 3amaHun

P12, Tembl 12.1, 12.2, 12.3,

12.4

P 13, Tembl 13.1, 13.2, 13.3,

13.4, 13.5-0o/c, 13.6

P14, Tembl 14.1, 14.2, 14.3,

14.4, 14.5 MN-o/c, 14.6
OK 05. OcywiecTtBnaTb P 1, Tema 1.1, 1.2, 1.3 N-o/c, 1.4, | TectnpoBaHune
YCTHYIO U MUCbMEHHYIO 1.5,1.6 YCTHBI onpoc
KOMMYHVKaLIMIO Ha P2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | Marematuueckuii
rocy4apCTBEHHOM I3bIKe E'gl 9T7e2|\ﬁ>| 31 3.2 3.3 Mofc. 3.4 | BYKTaHT
Poccuiickon ®enepaunm ¢ = 4” TeMbl 41 42 43 4_4’, 45 WuovenayanbHas
y4eToM 0CoBeHHOCTEN 46, 4.7-0/c, 4.8, 49 410, 411 | camocTosaTenbHas
COUManbHOro M KyrbTypHOro P 5, Tembl 5.1, 5.2 paboTa
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 MN-o/c, 1.4, | lNpencrasneHune

1.5,1.6 pe3ynbTaToB

P 2 Tembl 2.1, 2.2, 2.3, 24, 2.5 NpakTuyeckux paboT

M-olc, 2.6

P 3, Tembl 3.1, 3.2, 3.3 I-o/c, 3.4
P 4, Temnbl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.7-olc,4.8,4.9,4.10, 4.11
P5, Tembl 5.1, 5.2

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 lN-o/c, 6.8, 6.9, 6.10 I1-
olc, 6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 N-0/c,7.8,7.9, 7.10 -o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,

3awmTa TBOpPYECKNX

paboT

3awurta
NHOMBUAYAIbHbIX
NPOEKTOB
KoHTpornbHas
paboTa
BbinonHeHune
9K3aMeHaLMOHHbIX
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717

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

P9 Tembl 9.1,9.2,9.3,94,9.5
P 10, Tembl 10.1, 10.2, 10.3,
10.4

P11, Tembl 11.1, 11.2, 11.3 T1-
olc, 11.4,11.5, 11.6 M-olc, 11.7
P12, Tembl 12.1, 12.2, 12.3,
12.4

P 13, Tembl 13.1, 13.2, 13.3,
13.4, 13.5M-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,
14.4, 14.5 N-o/c, 14.6P 9, Tembl
9.1,9.2,9.3,94,9.5

P 10, Tembl 10.1, 10.2, 10.3,
104

P11, Tembl 11.1, 11.2, 11.3 I1-
olc, 11.4,11.5, 11.6 M-o/c, 11.7
P12, Tembl 12.1, 12.2, 12.3

P 13, Tembl 13.1, 13.2, 13.3,
13.4,13.5-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,
14.4, 14.5 N-o/c, 14.6

3aJaHnn

OK 06. MNposenaTb
rpakgaHcKo-NaTpnMoTUYECKYHO
Nno3nuuo, AEMOHCTPUPOBATL
OCO3HaHHOE NnoBeaeHne Ha
OCHOBE TpagMLUMNOHHbIX
obLeyenoBeyecknx
LLeHHOCTEN, B TOM YnUcne ¢
y4eTOM rapMoHu3aLmm
MEXXHaLUNOHanbHbIX U
MEXPESTUIMO3HbIX
OTHOLUEHUN, NPUMEHATL

P 1, Tema 1.1, 1.2, 1.3 N-o/c, 1.4,
1.5 1.6

P 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 MN-o/c, 6.8, 6.9, 6.10 I-
olc, 6.11

P7 Tembl 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 MN-0/c,7.8,7.9, 7.10 I-o/c,
711,712,713, 7.14,7.15, 7.16,
717

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

P 14, Tembl 14.1, 14.2, 14.3,

TecTtupoBaHue
YCTHbIN onpoc
MaTtemaTnyeckmni
OVIKTaHT
HauBuayansHas
camocTodaTernbHas
paboTa
lNpencTtaBneHne
pesynbTaTtoB
npakTnyecknx pabor
3alwmTa TBOPYECKNX

CTaHaapThl 14.4,14.5 N-olc, 14.6 pabot

aHTMKOPPYMNLUNUOHHOIO 3awurta

noBeaeHus NHAMBUAOYaIbHbIX
NPOEKTOB
KoHTponbHas
paboTa
BbinonHeHue
9K3aMeHaLMOHHbIX
3a4aHnmn

OK 07. CogencrteoBaTtb P1, Tema 1.1, 1.2, 1.3 -o/c, 1.4, | TectnpoBaHue

COXPaHEHMIO OKpYXatoLLeil 1.5,1.6 YCTHBbIN Onpoc

cpenbl, pecypcocbepexermnto, | P 2, Tembl 2.1, 2.2, 2.3, 2.4, 2.5 | \arematudeckuii
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NPUMEHSATb 3HaHUSA 00 M-o/c, 2.6 ONKTaHT
M3MEHEeHUN KnnumaTa, P 3, Tembl 3.1, 3.2, 3.3 T1-0/c, 3.4 | WNnamBmayanbHas
NPUHLMNBI 6epexnmnBoro P4, Tembl 4.1, 4.2, 4.3, 4.4, 4.5, | camocTosTensHas
npousBoacTBa, 3PdPeKTUBHO 4#,65 4T7e|\|/_||b?éc1 45’24'9’ 4.10, 4.1 paboTa
AEenCTeoBaTL B P 6. Tembi 6.1, 6.2, 6.3,6.4, 65, | PeACTaBNeHMe
ypesBblYaiiHbIX CUTYaLMsIX 6.6, 6.7 MN-0/c, 6.8, 6.9. 6.10 - pesynbLTaToB

ol/c, 6.11
P7 Tembl 7.1,7.2,7.3,7.4,7.5,

npakTn4ecknx pabor
3almTa TBOpHECKNX

7.6,7.7 M-0/c,7.8,7.9,7.10 M-o/c, | pabot
7.11,7.12,7.13,7.14,7.15,7.16, | 3awwuTa

717 nHOMBNOYyanbHbIX
P 8, Tembl 8.1, 8.2, 8.3, 8.4, 8.5, NPOEKTOB

8.6 KoHTponbHas

P9, Tembl 9.1,9.2,9.3,9.4,95 pa6oTa

P 10, Tembl 10.1, 10.2, 10.3, BbinonHeHne

10.4 9K3aMeHaLMOHHbIX
P11, Tembl 11.1, 11.2, 11.3 I1- 3a0aHuit

o/c, 11.4,11.5, 11.6 MN-o/c, 11.7
P12, Tembl 12.1,12.2, 12.3,
12.4

P 13, Tembl 13.1, 13.2, 13.3,
13.4, 13.5 lN-o/c, 13.6

P 14, Tembl 14.1, 14.2, 14.3,
14.4, 14.5 IN-o/c, 14.6

Jns peanuzauuu nporpammbl oubimnoreunbit poun AIIOY CO «ITAT»

MMEET MeYaTHBIE U AJICKTPOHHBIE 00pa3oBaTelbHbIC U MH(POPMAITMOHHBIE PECYPCHI,

pexoMmengoBanHbie DYMO, 117151 MCMOIB30BaHUs B 00pa30BaTeIbHOM ITpoIiecce.

Ob6A3aTeNbHble NeYaTHble U34aHnA

1. M.WU. bawmakos «MatemaTuka» ana 10 knacca: cpeaHee (nonHoe) obuiee

obpasoBaHue (6a30BbIl ypoBeHb)M: M3aaTenbckuii LeHTp «Akagemua» 2019.

2. M.W. bawmakos «MaTtematmka 11 knacc» gna 11 knacca: cpeagHee (nonHoe)
obuwiee obpasoBaHue (6a3oBbiiypoBeHb) M:UN3paTenbCKUNLEHTP «AKaaemMUsa»
2019.

DNIeKTPOHHbIe N3aaHnA
Yuebnuk «Anredpa u Hayaa MmaTeMarudeckoro ananusa» 10 kimacce. M3narenbcTBo:
[IpocBemienne. Atopel: Mep3nsak A.I', Homuposckuu [I.A, Axup M.C, non

penakuueit [lononseckoro B.E.;
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ron uzganus 2022 r.
VYyebuuk «Anrebpa u Hayana MaremaTuueckoro aHaimza» 11 kmacc.
MzparensctBO: IIpocsemenue. ABtopel: Mepamsik A.I', Homuposckuit [[.A, Axup

M.C, non penakuueit [Togonsckoro B.E.; ron uznanus 2022 r.

54



