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1. MACIIOPT PABOYEM ITPOT'PAMMBI JTUCIUILIMHBI

1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMMsl

Pabouas mnporpamMma AMCUUIUIMHBI SIBJISIETCS YacTbI0 OCHOBHOW 00pa3oBaTeIbHOU

nporpammsel B cooTBeTcTBUH ¢ PI'OC nist cienmanbHocTr: 44.02.01 «/Jowxonvnoe obpazosanuey
(ykpymHEHHAs Tpymma crenuanbHocTeil 44.00.00 Obpaszosanue u nedazocuueckue Hayku), s
oOyJaronuxcst ouHoti GOpMbI OOyICHHS.
Pabouas mporpamma pazpaborana B coorBerctBuu ¢ PI'OC cpennero obuiero odpa3oBanusi, C
Y4eTOM MPUMEPHON MpOrpaMmbl 00IIe00pa3oBaTeIbHON y4eOHON AUCIUIUTMHBI «DU3HKaAY,
pexomenaoBaHHON @I'BOY «MHCTUTYT pa3BUTHS PO ECCHOHATHLHOTO 00pa30BaHUs B KAUECTBE
MPUMEPHOM TPOrpaMMbl JJIsi peaju3aliil OCHOBHOM MpodeccHoHambHOM 00pa3oBaTeIbHON
nporpammel CITO Ha 6a3ze ocHOBHOTro oO0IIero oOpa3oBaHUs C MOJTYYECHUEM CPETHEro OOIIero
obpazoBanus (IIporoxon Ne 14 ot «30» HOs16ps 2022 1.).

1.2. Mecto y4eOHOM JUCHUIUIMHBI B CTPYKTYpe OCHOBHOH Npo()ecCHOHAILHOM
o0pa3oBaTe/IbHOW NMPOrpPamMMbl

VYyebnas pucnumiauHa « Qusuxay» u3yvaercs B 00IMeo0pa3oBaTeIbHOM IUKIE Y4eOHOTO
wrana OOIT CIIO nHa 6a3e OCHOBHOTO OOIIETr0 00pa30BaHHS C MOMYUYEHUEM CPETHETO OOIIEero
obpazoBanus (IITICC3)

1.3. Heab ¥ muiannpyemble pe3yJbTAThl OCBOCHM S JUCUUIIIMHBI:

MnaHupyembie pesynbTatsl obyyeHHs
06wue KoMNeTeHLMM py pesy. y4

06wme’ DucumnnuuapHbie’
0K 01 BuiBupars cnocobe - rotosHocTs K Tpydy, OCO3HaHMe LeHHOCTM[-BNageTb METOLAaMW OKAa3aTeNsCTe, aNropUTMAMK pelweHmu 3aaay;
pelweHua 3anay MacTepcTea, Tpynoniobue; MeHue GopMYNMPOBAThL ONpPeAeneHta, aKCUOMbl i TEOPEMBI,
npodeccuoHansHoll - rOTOBHOCTs K  aKTWBHON  MeATENbHOCTUNPUMEHATL WX, NPOBOAMTL AOKAIATENbHBIE PACCYKABHNA B X0ae
\eATENbHOCTH NPUMEHUTENLHO TEXHONOTHYECKOH W COLMaNbHOM HANpPaBNeHHOCTH,PeleHUA 3ahay;
K Da3NUUHBIM KOHTEKCTaM cnocoBHOCTE  MHWLMMDOBATh,  NNAHUPOBATh M- YMETb ONEpPUPOBATh NOHATUAMM: CTENEHb YHCNE, Norapudm

CaMOCTOATENLHO BLINOIHATE TAKYIO AEATENBHOCTE;  [MMC/A; YMEHUE BLINONHATL BLIYUCTIEHHE 3HAUEHUI U
- MHTepec K pa3nuuHbIM chepam npodeccuoHanbHoMNpeobpa3oBaHus BoIpaKeHWI CO CTENEHAMKU U norapugMamu,

[leATenbHOCTH, npeobpa3zoBaHus Apo6HO-paLMOHANbHBIX BbIPaKEHMUIA;

OBnapexue YHHMBEPCANbHLIMU Y4eBHLIMU- YMeTh ONepupoBaTh NOHATUAMU: PaLMOHaNbHbIE,
no3HaBaTeNbHbIMA AEACTBUAMM: MppaLHoHaNbHbIe, NOKa3aTeNbHbie, CTENEHHbIE, NorapudMUIecKme,
) 6a3oBLle noruyeckue AeiCTBIA: [FPUroHOMeTpUYeCKUe YpaBHEHUA M HEPABEHCTBA, UX CUCTEMI;

- CaMoCToATeNLHO thopMmynnupoBars W yMeTL onepupoBark NOHATUAMK: QYHKLMA, HENpepbIBHaA
aKTyanu3npoBatb npobnemy, paccvatpuBatk  eejdyHKLKA, NPOM3BOAHARA, NepBoobpa3Has, onpefeneHHbIi
BCECTOPOHHE; MHTerpan; yMeTb HaxoWTb NPOU3BOJHBIE 3NEMEHTAPHBIX BYHKLIMIA,

- YCTaHaBnWeaTk CyLLlE!(.‘TBEHHb\FI NPpU3HaK WNMKCNONB3YA CNpaBoYvHble MaTtepuansl; UCCNnenoBaTe B HDOCTEFILHHX
OCHOBAHWA [ONA CpPaBHEHWA, maccudm Kauuu  Hicnyyanx q]yHKLLHM Had MOHOTOHHOCTbE, HAX0AWTE HaubonbwmWe u

obobweHus; HauMeHbLKMe 3HaYeHUA QYHKLMIA; CTPOUTL rpad UK MHOMOUNEHOB
- onpefenATb LenW [EATENbHOCTH, 3a[aBaThic MCMONb30BaHMEM annapara MaTeMaTM4yecKoro aHanusa;
napaMeTpel U KPUTEPUM MX JOCTUMEHNA; NPUMEHATH NPOM3BO[HYIO NPU PELIEHUM 33/a4 Ha BUKEHUE;

- BLIABAATL 3AKOHOMEPHOCTM M NpPOTHBOPEYMA BjpellaTk NPAaKTUKO-OPUEHTUPOBAHHLIE 3a0a4M Ha Hanbonbwme u
[paccMaTpUBaeMbIx ABNEHUAX; HauMeHblWe 3HAYEHUA, HA HAXOXAEHWE NYTH, CKOPOCTH U

- BHOCWTbL HODpEKTHBLI B [JeATeNbHOCTb, OLEHWBATLYCKOpPEHWAT
ICOOTBETCTBHE pe3ynbTaTtoB LenaM, oUeHWBATk PUCKH[- yMEeTb ONepupoBaTb NOHATUAMMK: palMoHanbHan [',I}yHKLLMﬂ,
HOCﬂEﬂ'CTEMﬁ JEeATENbHOCTH; noKasaTtensHasa [',I]_yHKLMﬂ, CTeneHHasa quHKLLMﬂ, norapnd}mwuecwaﬂ




- Da3BUBaThb KPEAaTWBHOE MbIWMEHWE MPU peLeHnH
PKUIHEHHBIX Npofinem

6) 6a3oBble MCCNEOBATENLCKNE NECTBUA:

- BNajeTb HaBbiKaMu y4ebHO-UCCNefoBaTeNbCKOR M
NPOEKTHOW [JEeATENbHOCTM, HABbIKAMM pa3pelleHns
npobnem;

BLIABNATE NPUYWHHO-CNEACTBEHHLIE CBA3M W
KTYanu3uMpoBaTh 3afady, BLI|BUraTh rMNOTesy ee
DeleHWA, HAXO4WTL apryMeHTsl ANA NOKa3aTenbcTea
CBOMX YTBEDMJEHWA, 3ajaBaTb NapaMmeTpsl W
KDUTEPUW pELIEHNA;

aHanM3WpoBaTh MOMYYEHHbIE B XOAE peleHns
3anaun  pesynbTarhl, KPUTUMECKM OLEHUBATL W
\10CTOBEPHOCTE, NPOrHO3MPOBaTE U3MEHEHUE B HOBbI
CNOBHAX;

-- YMeTb MepeHOCUTh 3HAHWA B NO3HABATENLHYIO W
NpakTUuecKy 061acTH KU3HEAeATENLHOCTH;
YMETh  MHTErpUPOBaTh  3HAHWA U3
npegMeTHbIx oBnacrei;

pa3Hsbl

NOAXOAbl U PElIeHKA;
M cnocoBHOCTE MX MCNONb30BAHWA B NO3HABATENBHOW
W COUManbHOM npaKTuKe

DYHKLUMWA, TPUrOHOMETPHUYECKUE YHKLMM, 06paTHbIe dyHKLMK;
MEHMWE CTPOUTb rPahvKK U3YYeHHbIX yHKUMIA, MCMONb30BaTh
rpaduKn NpU U3y4EHUM NPOLECCOB W 3aBUCHMOCTEN, NPH PELIEHHN
3afay u3 Apyrux yueBHbIX NPEAMETOB U 3334 U3 PEaNbHON MU3HMK;
BLIPaXaTh (HOPMYNAMK 3a8BUCUMOCTU MEXTY BENMYUHAMMU;
- YMETb PeLaTh TEKCTOBLIE 3afa4M PasHbiX TUNOB (B TOM YHCNE Ha
NPOLIEHTLI, AONU W YACTH, HA ABUIKEHME, paboTy, CTOMMOCTL
TOBAPOB M YCAYT, HANOMM, 33fa4u 13 0BNACTU YNPABNEHUA AUYHbIMK
M CeMeifHbIMM MHAHCAMK); COCTABNATL BLIPAXKEHHA, YPABHEHUA,
HEPABEHCTBA U UX CUCTEMbI MO YCNOBMIO 3a[a4M, MCCNefoBaThL
Noy4eHHOE PelEHNEe U OLEHMBATL NPaBAONOROGHOCTE
pe3ynLTaTos;
- YMETb ONEPUPOBATL NOHATUAMM: CPEHEE apUIMETUYECKOE,
MefnaHa, HanboNblLee U HAWMEHBILEE 3HAYEHUA, Pa3Max,
|RMCnepcKA, CTaHAapPTHOE OTKIOHEHWE YHCIOBOTO Habopa; yMeTb
M3BNEKaTh, MHTEPNPETHPOBATL UHDOPMALMID, MPEACTABNEHHYIO B
mabnuuax, Ha puarpamMmax, rpaduKax, oTpaKaolLyo CBOACTBA
peanbHbIX NPOLECCOB U ABNEHWUH; NPEACTABNATL MHDOPMALMIO C
NOMOLWbIO TABAKL, M AUMArpamMM; UCCIEAOBATE CTATUCTUYECKUE

- BblABWraTh HOBLIE UAEW, Npeanarate OPUrHHanbHbli€aHHbIe, B TOM YUCNE C NPUMEHEHHEM rpa(tmuecxux MeTodoB U

3NEKTPOHHBIX CPEACTB;
- YMEeTb ONEPUPOBaTh MOHATUAMM: CNYYaKHbIA ONLIT M CNy4aiiHoe
cOBLITHE, BEPOATHOCTS CTYYAHHOTO COBBITUA; YMEHHE BBIMUCATL
BEPOATHOCTb C MCMONb30BAHHEM rPatMuECKUX METOAOB;
NPUMEHATE POPMYNLI CNOXEHUA U YMHOMEHUA BEPOATHOCTEN,
HOMBUHATODHbIE haKThl U hOpMYNbI NPK PELIEHUM 3a8aY;
OLEHUBATL BEPOATHOCTH PeanbHbix COBLITUIA; 3HAKOMCTBO CO
CNyYaiiHbIMU BENHYMHAMU; YMEHWE NPUBOLHTL NPUMEPSI

[TeopemMbl NNAHUMETPUKW; YyMEHWE OLEHWBATL pPa3Mepbl obbexToB

NpoABNEHUA 3aKOHa DONbLWMX YMCEN B NPUPOAHEIX U

DLW ecTBEHHBIX ABNEHUAX;

- YMeTb ONepupoBaTh NOHATUAMM: TOYKA, NPAMAS, MNOCKOCTL,

MpoCTpaHCTBO, ABYrPaHHbIM YToM, CKPELMBaloLUecs NpAMbIe,

NapannensHoCTb U NepneHfUKYNAPHOCTb NPAMBIX U MNOCKOCTER,
ron MeXay NpAMBIMK, YION MeXay NPAMOit U MNOCKOCTLIO, yron

Mexay NNOCKOCTAMM, PACCTOAHME OT TOUKM 40 MNOCKOCTH,

[paccToRHME MeXAY NPAMbIMHK, PACCTOAHUE MEXAY NNOCKOCTAMM;
MEHWe NCNONb30BaTk NPU pelleHnH 3aay U3yyeHHble GaKTel U

OKpYHAILWEro Mupa;
- yMETL ONepUpoBaTh NOHATUAMKU: MHOFOTPAHHUK, CEYEHUE
MHOrOrpaHHuKa, ky6, napannenenunen, npusama, nupamuaa, durypa
M NOBEPXHOCTL BPaLEHUA, LMIWHAP, KOHYC, Wap, cdepa, ceverns
urypel BpALWEHWA, NNOCKOCTh, KAcawWaAca chepsl, UMNMHAPA,
KOHYCa, NNOWafb NOBEPXHOCTH MUPAMUABI, MPU3MBI, KORYCE,
LuunuHApa, nnowaps chepsl, 06beM Kyba, NPAMOYroNLHOTO
napannenenunega, NMpaMuaL, NPU3MbL, LMTUHAPA, KOHYCA, Wapa;
MeHWe M300panaTe MHOTOrPaHHUKMU M NOBEPXHOCTH BPALEHUS, UX)
CeyeHUA OT PyKH, C MOMOLLBI) YEPTEHHBIX MHCTPYMEHTOB W
3NEKTPOHHBIX CPEACTB; YMEHME PACMO3HABATL CUMMETPHIO B
MpoCTpaHCTBe; yMEHMe Pacno3HaBaTk NPaBubHbLIE
MHOTOrpaHHUKK;
- YMETL ONepUPOBaTE NOHATUAMK: [IBUKEHHUE B NPOCTPAHCTBE,
nofo6HbIE UrypLl B NPOCTPAHCTBE; MCMONbL30BATL OTHOWEHME
nnowaneit nosepxHocTei 1 06beMOB NOZOOHLIX GUryp Npu
pewennn 3apay;




- YMEeThb BbIYMCNATL reOMeTpPUYeCKNe BeNMYMHEI (AN1Ha, yron,
nnowans, 06LeM, NNoWaAL NOBEPXHOCTH), UCNONBL3YA U3YUEHHbIE
hopMynbl U METOfBI;

- yMeTb ONepUpoBaTh NOHATUAMM: NPAMOYTONLHAA CUCTEMA
HOOPAMHAT, KOOPAMHATEI TOYKM, BEKTOP, KOOPAMHATH BEKTOPA,
CKanApHoe NpoM3BeeHNe, Yron Mexay BeKTopami, Cymma
BEKTOPOB, NPOW3BEAEHNUE BEKTOPA Ha YMCNO; HAXOAUTH C NOMOLLbIO
M3y4eHHbIx hOPMYN KOOPAWHATL CEpPeMHbLI OTPE3KA, PACCTOAHME
MeXay ABYMA TOUYKAMK;

- YMeTb BbIGHpaTh NOAXOAAWMIA M3YYEHHbIH METOA ANA pelleHnA
3ajjauu, pacno3HapaTk MaTeMaTyeckue dakThl U MaTeMaTUYecKue
MOAENM B NPUPOAHBIX U 0BLECTBEHHbIX ABNEHUAX, B UCKYCCTBE;
lyMEHWE NPUBOAUTE NPUMEPDI MATEMATHUYECKNUX OTKPLITHA
POCCHIACKOIA U MMPOBOW MAaTeMaTUYECKON HayKK.

- YMeTb ONepUpoBaTh NOHATUAMU: ONpPefeNeHue, aKCuoMa,
Teopema, CNeficTB1e, CBOACTBO, NPU3HaK, JOKA3aTeNbCTBO,
paBHoCHNbHbIE OPMYNHPOBKM; yMeHWe dopMynnpoBaTte obpatHoe
W NPOTUBOMONOXKHOE YTBEPX/EHWe, NPUBOAMTL NPUMEPHI U
KOHTPNPUMEPBI, ACMONL30BATL METO/ MATEMATUYECKON MHAYKUMK;
NpOBOAMTL AOKA3aTENbHBIE PACCYKASHUA NPU PEWIEHWM 3afay,
OLLeHWBaTb NOTUYECKYI0 MPaBHAbLHOCTb PACCYMALHUA;

- YMeTb ONepUpoBaTh NOHATUAMU: MHOMECTBO, NOAMHOMECTBO,
Onepauuu Hajg MHOMECTBaMKM; YMEHME UCNONb30BATL TEOPETUKO-
MHOMECTBEHHbIA annapart ANA 0NUCAHWA PeanbHbIX NPOLECcCos 1
ABNEHWIA NP PELEHUN 33aY, B TOM 4MCe U3 APYTUX y4eBHbix
NpeAMeTos;

- VMeTb ONepupoBaTs NOHATHAMM: rpad, CBA3HLIA rpad, Aepeso,
UMK, rpady HA NNOCKOCTH; YMEHUe 3a/1aBaTh M ONUCHIBATHL rpadsl

pa3nuuHbIMK cnocobamMu; UCNONb30BaTE rpadibl NPU pelleHini
3apau;

- yMeTb CBOBOAHO ONEpPUPOBaTE MOHATUAMU: COUETAHUE,
NepecTaHoBKa, YACNO COYRTAHUI, YACNO NEPECcTaHOBOK; GUHOM
Hbl0TOHa; yMEHUe NPUMEHATL KOMBUHATOPHBIE (aKTbl U
[paccyAeHWA ANA pelleHua 3afay;

-yMeTb OnepupoBaTh NOHATHAMU: HAaTypankHOE YHCNO, Lienoe
UMCNO, OCTATOK MO MOAYNI, PALMOHANLHOE YUCNO,
MppaLMoHanLHoe YMCNO, MHOKECTBa HaTypanbHeIX, Lenblx,
paLMoHaNbHBIX, AEACTBUTENLHLIX YUCEN; YMEHUE UCMOB30BATh
NpU3HaKKM 0eNUMOCTH, HauMeHbl Wi 06K fenuTens 1
HaumeHblee ofee kpaTHoe, anropuT EBKNMAA Npu pewexuu
3a/1a4; 3HaKOMCTBO C PA3NMYHBIMU NO3ULMOHHBIMU CUCTEMAMK
cuncneHus;

- yMeTb CBOOOJHO ONEPUPOBATE MOHATUAMU: CTENEHD C LENbIM
MoKasaTeneM, KOpeHb HaTypanbHoOi CTeNeHK, CTENeHb C
paLMOHANBHBIM NOKA3aTeNeM, CTeNeHb C AeACTBUTENbHBIM
(BelecTBEHHbIM) NOKA3aTeNEM, 10rapudM YUCNA, CUHYC, KOCUHYC U
TaHreHc NpoU3BONLHOMO YMCAa;

- YyMeTb ONepupoBaTk NOHATHAMU: TOMAECTBO, TOMASCTBEHHOE
npeofpasoBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHHIA 1
HepaBeHCTB, PaBHOCHNBHOCTL YPaBHEHHWH, HEPABEHCTB U CUCTEM,
paLMOHaNbHbIe, UPpPaLHOHanbHbIe, NOKa3aTeNkHble, CTENEHHbIE,
InorapudmMuyeckme, TPHICHOMETPUYECKME YPaBHEHHA, HepaBeHCTEa
1 CUCTEMbI; YMEHWe pelaTth YpaBHEeHNA, HEPaBEHCTBA M CUCTEMBI C
MOMOLbIO Pa3NUYHbIX NPUEMOB; PELIATh ypaBHEHNA, HEPABEHCTBA
M CUCTEMbI C MapaMeTpoM; NPUMEHATL YpaBHEHUS, HEPaBeHCTBa, UX
cMCTeMBI AN pelleHUA MaTeMaTuyeckux 3afay 1 3afad u3
paznuuHbix oBnacTei Hayki U peanbHON HMU3HK;




-yMeTb CBOOOJHO ONepUpOBaTh NOHATUAMMU: rpadUK YHKLMUM,
D6paTHan HyHKUMA, KOMNO3MLUA GYHKUKA, NTMHeIiHAA hYHKUKS,
KBagpaTUyHan QYHKUWA, CTeneHHan QYHKLNA C Uenbim
nokasaTenem, TpUroHoMeTpu4eckne dyHKUWHK, 06paTHLIe
TpMroHomeTpuyeckue qiyHKLLMK, MOKA3aTeNbHan u
Inorapudmuyeckan GyHKLUMU; yMEHUE CTPOUTL rpadukn dyHKLMIA,
BLINONHATL Npeobpa3oBaHiA rpapuKos GYHKLMWIA;

MEHHE UCNONb30BaTL rpaPUKM QYHKLMIA ANA U3YYeHUs
MpoLeccoB W 3aBUCMMOCTEI NPU PeleHn 333y U3 Apyrux

YyeBHbIX NPEAMETOR W M3 PeaNnbHOM XW3HHK; BbipaXaTh GopMynamu
3aBMCUMOCTH MEX([Y BENMYUHAMY;

MeHHe CBOGOIHO ONepupoBaTh NOHATUAMM: YETHOCTb (YHKUUK,
NepuofMYHOCTL DYHKLUMM, OrPaHUYEHHOCTE (YHKUMM,
MOHOTOHHOCTE YHKLMM, IKCTPEMYM QYHKLUM, Hanbonbllee 1
HavuMeHblee 3HaUYeHUA QYHKLUK Ha MDOMEKYTKE; YMEHHe
npoBOAKTL MCCNefoBaHe YHKLWN;

MEHHEe WCNONb30BaTL CBOWCTBA W rpadmku dyHKUMIA ANA peleHna

paBHEHMI, HEPABEHCTB M 3af,ay C NapameTpamu; u3obpamarb Ha
KOOPAMHATHOM NNOCKOCTM MHOMECTBA PeLeHU i YpaBHEHHIA,
HEpPaBEHCTB W MX CUCTEM;

- yMeTb cBO6OAHO ONEPUPOBATL NOHATUAMU: MOCNEAOBATENLHOCTS,
apudMeTHyecKan Nporpeccus, reoMeTpuyeckas nporpeccus,
feckoHeyHo yObiBatoLan reoMeTpUYeCKan NPorpeccus; yMeHue
3apaBaTh NOCNEAOBATENLHOCTH, B TOM YHC/E C MOMOLLBIO
peKyppeHTHLIX opmyn;

- YMETL ONEepUpoBaTL NOHATUAMK: HENPEePLIBHOCTL YHKLUK,
AcUMNTOTE rpadiuka hyHKLUMW, NEPBas U BTOPas NPOM3BOAHAA
byHKUMK, reoMeTpUYecKWid U HM3MYECKHIl CMBICT NPOU3BOJHONH,
nepsoobpasHas, onpefeneHHelil MHTErpan; yMeHue HaxoguTb

AcUMNTOTH rpauKa QyHKLUWK; YMEHUE BEIMUCIATE NPOU3BOJHEIE
CyMMBbI, TPOM3BEAEHUA, YACTHOTO M KOMNO3MLNK QYHKUMIA,
HaX0AMTL YPABHEHUE KACATENLHOM K rpaduKy (yHKUMH;

VMEHWE UCMONb30BATE MPOM3BOAHYK ANA MCCNE[OBAHUA DYHKLMIA,
|38 HAXOMABHWSA HAMNYYIIETO PELEHUS B NPUKNAAHBIX, B TOM
MMCNe COUMANbHO-3KOHOMMYECKUX W (PU3UYECKUX 3aa4ax, And
onpeseneHus CKOPOCTU U YCKOPEHUSA; HAXOAUTL NAOLAAM U
06beMbI HUFYP C NOMOLYLIO WHTErPana; NPUBOAHTL NPUMEPSI
MaTEMAaTUYECKOrO MOJENUPOBAHMA C NOMOLLBIO
lauddepeHunantHEIX ypaBHEHHIH;

- yMeTb ONepUpOBaTL NOHATUAMM: KOMIIEKCHOE YLD,
COMPAXEHHEIE KOMNNEKCHBIE YACNA, MOAYb W aPTYMEHT
KOMMIEKCHOrO YKCNa, (POPMA 3aNUCH KOMMNEKCHBIX YUCen
(reomMeTpuyecKas, TPMroHOMETpUYECKan U anrebpanyeckan); yMeTb
NpOU3BOAUTL apUpMETUYECKME JEHCTBUS C KOMMIEKCHBIMU
MMCNaMK; NPHBOAWTL MPUMEPH! HCTIONB30BAHWA KOMMNEKCHBIX
Mucen;

- yMeTb CBODOAHO ONEpPUPOBATL MOHATUAMK: CPEfHEE
lapudmeTyeckoe, MeguaHa, HaubonbLwee U HAMMEHbILIEE 3HAYEHUA,
pasmMax, AMCNePCUA, CTAHAAPTHOE OTKNOHEHHE ANA ONUCAHUA
MMCNOBLIX NaHHBIX; YMEHUE UCCNEA0BATE CTATUCTUMECKHE faHHBIE,
B TOM YWCTE C NPUMEHEHWEM IPADHYECKUX METOLOB W
BNEKTPOHHLIX CPEACTB; rpauyecki UCCNefoBaTL COBMECTHLIE
HabNoAeHMA C NOMOLLbI0 AUArPaMM PAcCeMBaHUA U NMHEHHON
lperpeccuu;

- YMeTb HaXOAWUTL BEPOATHOCTH COBBITHIA C UCNONB30BAHWEM
rpauyecKux MeTOA0B; NPUMEHATL ANIA PELIEHHA 33834 GopMybI
CNOMEHNA U YMHOMEHWUS BEPOATHOCTERN, JOPMYNY NONHOM
BEPOATHOCTH, opMyny bepHynnu, KOMBUHATOPHLIE BaKThI K




thopMynbl; OLEHWBATL BEPOATHOCTU PeanbHbiX COBLITHIA; yMeHHe
OnepupoBaTk NOHATUAMU: CNyYaitHaA BENNYMHA, pacnpefeneHu1e
BEpOATHOCTEId, MaTeMaTHYeCcKOe OMMAaHHE, [UCTePCHA 1
CTaHAapTHOE OTKIOHEHWE CNy4aitHON BENNYMHB, BYHKUKK
pacnpefeneHua W NNOTHOCTH PABHOMEPHOrO, NOKa3aTebHOro 1
HOpManeHoro pacnpefeneHuii; yMeHne HCNonb3oBaTk CBOACTEA
M3y4YeHHbIX pacnpefeneHuii ANA peleHua 3aay; 3HaKOMCTBO C
NOHATUAMMU: 33KOH BONbWUX YMCEN, METOABI BblGOPOUHBIX
MccnefoBaHil; yMeHWe NPUBOANTL NPUMEPEI NPOABNEHNA 3aKOHa
60NbLWKX YMCEN B NTPUPOAHBIX U 06LLECTBEHHBIX ABNEHUAX;
- yMeTk cBOGOAHO ONepupoBaTk NOHATUAMM: TOUKA, NPAMaAR,
NNOCKOCTb, NPOCTPAHCTBO, OTPE3OK, Yy, MNOCKMIA yron,
|RBYrpaHHLIif yron, TpexrpaHHelil yron, Nnepecekanwuecs,
napannenbHele W CKPeLuBaloLUecs NpAMbIE, NAPannensHoCTb U
nepneHauKyNAPHOCTL NPAMBIX U NNOCKOCTEN, YoM MeXay
NpAMBIMI, YTOA MEX Y NPAMOIA U NNOCKOCTLIO, YTON Mexay
NNIOCKOCTAMM; YMEHUE UCNONB30BaTh NPK PeleHn 3aaad
M3yyeHHble GaKTsl U TEOpeMbl NIAHUMETPUH; YMEHME OLLEHNBATL
pasmMepsl 0OLEKTOB B OKPYMAIOLEM MUPE; YMEHWE ONepupoBaTh
NOHATUAMMU: MHOTOTPaHHMK, CEYeHMe MHOTOrPaHHMKa, NpaBuabHbIi
MHOrOrpaHHUEK, NpU3Ma, NupamMuaa, urypa u NoBepxHoCTb
BPALEHMUA, LUNUHAP, KOHYC, Wap, cdepa, pa3BepTia NOBEPXHOCTH,
CeYeHUA KOHyCa U UMAMHAPA, NapannenkHble 0CH MK OCHOBaHMIO,
ceyeHue Wapa, NN0CKOCTh, KacalwWwanca cepbl, LUNMHAPA, KOHYCa;
MEeHWe CTPOMTL CeYeHWe MHOrOrpaHHuKa, M3obpaxars
MHOrOrpaHHUKW, QUrypbl U NOBEPXHOCTW BPaLLEHUA, X CEYEHUA, B
TOM YWCAE C NOMOLYLIO 3NEKTPOHHLIX CPEACTB; YMEHNE NPUMEHATL
CBOIICTBA reoMeTpUYecKux QUryp, CamoCTOATENbHD
thopMynupoBaTh ONpefeneHna 3yyaeMeix GUryp, BLIABMIaTL

rMnoTesbl 0 CBOMCTBAX M NPU3HAKAX reoMeTpuYeckux (uryp,
000CHOBbLIBATE MM ONPOBEPraTh UX; YMEHWe NPOBOAMTL
Knaccuukaunio uryp No pasnuyHbIM NPU3HaKaM, BoIMONHATL
Heobxo4KUMble JONOAHUTENbHbIE NOCTPOEHMUA;
- yMeTb CBOBO/IHO ONepupoBaTh NOHATHAMK: NNOWALbL HUrypsl,
0bvem (pUrypel, BENMYKHAE YA, PACCTOAHKUE OT TOYKM 0
NNOCKOCTH, PACCTOAHHE MEXAY NPAMLIMU, PACCTOAHWE MEMIY
NNOCKOCTAMM, NNOWaAAb Chepsl, NNOWAAL NOBEPXHOCTH MUPaMULbI,
Npu3Mbl, KOHyCA, LWAKHAPA, 06beM Kyba, NpAMOoyronbHOro
napannenenunepa, NMpaMupbl, NPU3Mbl, LMNMHADA, KOHYCA, Wapa;
MEeHHe HaxoAuTL OTHOoWeHKHe oBbeMoB NofodHbIX uryp;
- yMeTb cBODOJHO ONEPUPOBATE NOHATUAMMU: iBUMKEHKE,
napannentHblil NePeHoc, CUMMETPUA Ha NNOCKOCTH U B
npocTpaHcTBe, NOBOPOT, NpeobpaloBadue nofobua, nojobHeie
(hurypbl; yMeHHe pacno3Hasatb pasHele U NOA0OHbIE QUrypbI, B
TOM YUCNe B NPUPOAE, UCKYCCTBE, apXUTEKTYPE; YMeHHe
MCNONb30BaTh reOMeTPUYECKUE OTHOWEHMUA, HAXOAUTb
reoMeTpMYecKue BeNMUMHLI (ANKUHa, yron, naowans, obbem) npu
peleHnK 3a8ay 13 Apyrux yuyebHsix NpejMeTOB U U3 peanbHoi
HU3HW;
- yMeTbL cBOGOAHO ONepUpoBaTh MOHATUAMU: MPAMOYrONLHAR
CACTEMA KOOP[MHAT, BEKTOD, KOOPAMHATHI TOYKM, KOOPAHHATbI
BEKTOpa, CYMMa BEKTOPOB, NPOU3BEeHUe BEKTOPA Ha YUCNO,
pasnoMeHHWe BEKTOpa No Ba3ucy, CKanspHoe NPoM3BEfeHUE,
BEKTOPHOE NPOU3BEAEHUE, YTON MeXIY BEKTOPAMU; YMEHUe
MCNONL30BaTh BEKTOPHEIA M KOOPAMHATHLIA MeTO[ ANA peleHus
reoMeTpUYecKnx 3aaad v 3afay Apyrux y4ebHoix npegmMeTos;
ONepupoBaTh NOHATUAMK: MaTpULA 2X2 1 3x3, onpefenuTens
MaTpULbl, rTeOMETPHYECKWA CMbICA OMpeaenuTens;




- yMeTbL MOAENUpOoBaThL PeantHble CUTYaLMK Ha A3bIKE MaTEMaTUKK;
COCTABNATE BbIPAXKEHUA, YPABHEHUA, HEPABEHCTBA M UX CHCTEMBI MO
VCNOBUIO 33[a4¥, MCCNEf0BaTL NOCTPOEHHLIE MOfENN C
Mcnons3osaHKem annapara anrefpol, MHTEPNPeTUPOBATL
NONYy4YeHHLIA PE3YNLTAT; CTPOMTL MaTEMATHYECKWE MOJGNU C
NOMDLYBIO reOMETPUYECKUX NOHATHIA W BENUYMWH, PelaThb
CBA33HHLIE C HUMMK NPAKTMYECKWE 33[a41; COCTABNATDL
[BEPOATHOCTHYID MOLENb U WHTEPNPETUPOBATL NONYYEHHbI
pe3yneTaT; pewarb NpUMKNaaHLle 3a4auu cpeacTsamu
MaTeMaTM4eCKOro aHanu3a, B TOM YHCe COLHanbHOo-
BKOHOMMYECKOTO U M3UYECKOro xapaKTepa;

- yMeHue BLIGUPaTL NOAXOAALNI METOA ANA PELIEHUA 3a[a4U;
MOHWMaHKME 3HAYMMOCTH MATEMaTUKK B U3YYEHUW NPUPOLHBIX H
0buleCcTBEHHbIX NPOLECCOB M ABNEHMUIA; YMEHWEe pacno3HaBaTth
NpoABNEHWE 3aKOHOB MaTeMaTUK1 B UCKYCCTBE, YMEHHE NPUBOANTE
NpUMepbl MaTeMaTUYECKUX OTKPLITUA POCCUIACKOA U MMPOBO#A
MaTeMaTMyeckoil HayKku

0K 02 Wcnonb3oeatb
CoBpeMeHHbIe CpeacTea
noucKa, aHanm3a u
HTepnpeTauuu uudopmaumn,
i MHODPMaLMOHHbIE
[TeXHONOrMM ANSA BLINONHEHUA
3agad npoteccuoHanbHok
IneaTensHOCTH

B 06nacTi UEHHOCTW HAYYHOTO NO3HAHUA:
-copMUpPOBAHHOCTD MWUPOBO33PEHUA
COOTBETCTBYIOWErO COBPEMEHHOMY YPOBHK Pa3BUTUA
Hayku W 0BWECTBEHHONW NPAKTUKW, OCHOBAHHOMO Ha
[lManore KynbTyp, CNOCOBCTBYIOWErD OCO3HAHUK)
CBOEro MecTa B MoNUKYILTYPHOM MUDE;

- COBEpLWEeHCTBOBAHWE A3LIKOBOM W YWTATENbCHON
Ky NbTY pbi
MioAbMK U MO3HAHWA MUPa;

- OCO3HaHME LEHHOCTM Hay4YHOW [eATENLHOCTH
roTOBHOCTL 0CYLLECTBAATL NPOEKTHYIO "

Kak CcpefcTea B3aMMDﬂEI:NCTBMH Mexayl- yMeTb onepupoBaTte NOHATUAMM: TOMAECTBO, TOMAECTBEHHOE

- yMeTb OMepupoBaTb MNOHATMAMM: paUMOHanbHas QYHKUMA
nokasaTenbHaA QYHKUWA, CTENEHHAR DYHKLMUA, NorapudMuyeckan
bYHKUWA, TpUroHOMeTpuueckue GyHKUNK, oBpaTHble GYHKUMK;
YMEHWE CTPOMTL rpauKku W3y4eHHbIX (YHKUMA, MCNOb30BaTH
rpaMKu MpU U3y4eHUM NPOLIECCOB M 33BUCMMOCTEN, MPU PeLIEHHH
Banay w3 gpyrux yuebHbIX NPeAMETOB 1 33/1a4 U3 PeanbHOM MU3HK;
BEIPAXATL (HOPMYNAMU 3aBUCUMOCTU MEXAY BENUYUHAMM;

npeobpa3oBaHme, ypaBHEHWE, HEPABEHCTBO, CHCTEMA YPaBHEHUI U
HEPaBEHCTB, PABHOCWIBLHOCTL YPaBHEHUM, HEPABEHCTB M CUCTEM,
PaUMOHaNbHbIE, WPPALMOHANEHBIE, MOKA3aTeNbHble, CTEMEHHbIE
InorapuMUYECKme, TPUTOHOMETPUYECKME YPABHEHUSA, HEPABEHCTBA

MCCNefoBaTenbCKylo AeATENbHOCTb MHAWBUYANBHO W
B rpynne.

OBnapeHwe YHWBEpCanbHbIMK
no3HaBaTeNbHbIMKU JeACTBUAMM:

B) patota c uHpopMaumeit:

- BNajeTb HaBbiKAMW MONY4eHUA MHGDOPMALMU M3
MCTOUHWMKOB  pa3HblXx  TWMOB,  CaMOCTOATENbHO
OCYWECTBNATL MOMCK, aHaNKU3, CUCTEMaTW3aLMio W
MHTEPNpPETALUI0 UHGOPMALMU PAa3NUUHBIX BUAOB W
hopM NpepcTaBNeHuA;

- CO3AaBaTh TEKCTHI B Pa3fiMyHbIX QOpMaTax c yyeTom
Ha3HayeHHA MHQOpMaLMM W Lenesoil ayAUTOPMM
BLibWMpan onTuMantHylo GopMy npeacTaBneHua W

yueBHbIMK

BU3yanu3aluum;
» OLEeHWBATb OOCTOBEPHOCTD, NerMTMMHOCTH|
MH[I]GDMBU'MM, ee COOTBETCTBME MpaBOBLIM M

MOpPanbHO-3TUYECKMM HOpMaM;
- MCNonbL30BaTh CpefcTea HH(bOpMaLIHOHHI:IX W

HOMMYHMKALMOHHBIX ~ TEXHONOTWA B PeLIeHUH
HOTHUTUBHLIX, KOMMYHWKATUBHBIX "
OpraHu3auuoHHBIX  3agady ¢ cobniogeHuem
rpe6oBaHuii IProHOMUKM, TexHWkM Ge3sonacHocTn
TUTUeHbl,  pecypcocOepemeHus,  NpaBoBbx W
BTMYECKMX  HOPM,  HOPM  MHGOPMALWOHHO
GesonacHocTK;

- BnajeTb HaBblKAMM pPACMO3HABAHUA M 3alMTHI
MH(opMaumK,  MH(QOPMaUMOHHOA  Be3onacHocT
IMUYHOCTH

M CMCTEMbI; YMeTb pelwaTth YPaBHEHUA, HEPABEHCTBA W CHCTEMBbI g
MOMOLLBLI0 PAa3NKUYHBIX MPUEMOB; PELIATH YPABHEHUSA, HEPABEHCTBA U
cMCTeMbl C NapaMeTpoM; NMPUMEHATb YpaBHEHWA, HePaBeHCTBa, M
CMCTeMbl [NA pelleHWA MaTeMaTWyeckux 3ajady M 3afay u3
pasnuuHeix 0BnacTeil HayKu U peanbHo MH3HK;

- ymeTe cBoGOAHO ONepupoBaTk  NMOHATHAMU:
napannentHeld  NEpeHoC, CUMMETpUA  Ha
npocTpaHcTBe, NoBOPOT, Npeobpa3oBaHue nofobus, nopobHbieg
burypsl; yMeTb pacno3HaBaTb paBHble U NOJOGHEIE QUIYpbl, B TOM
uMCne B NpUpPOde, MCKYCCTBE, apxMUTEKTYpe; YMeTb WCMONbL30BaTh
reoMeTpuyecKue OTHOWEHMUA, HAXOAUTh reoMeTpHYECKWE BENUYHHD
(nnuHa, yron, nnowaps, ofwem) npu pelweHuM 3amay W3 Apyru
4yeBHLIX NPeMEeTOB 1 U3 PeaNLHOM MU3HU

ABUEHKE,
NMOCKOCTH W B




0K 03 Mnanuposatb U
peanu3obbiBaTh coGCTBEHHOE
npotheccuoHanbHoe 1
IMMYHOCTHOE pa3BUTHE,
npennpuHuMaTenbckylo
[neATenbHocTL B
npoceccuoHansHoil chepe,
MCMoNb30BaTh 3HAHKA NO
(hUHAHCOBOW rPamMoTHOCTH B
Pa3NUUHBIX HU3HEHHBIX
cuTyaLuax

B ofinacTit fyxoBHO-HPABCTBEHHOTO BOCMUTAHUA:

- ChOPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUA
BTMYECKOr0 MOBEfEeHUA;

- cnocoGHOCTL OLEHMBATb CHTYaLWI0 M MPUHWMATh
0CO3HAHHBIE pelleHns, OPUEHTUPYACL HA MOPaNbHO-
HPaBCTBEHHbIE HOPMBI W LEEHHOCTH;

- OCO3HaHWe JNWYHOTO BKNapa B
ycToituusoro Gynywero;

- OTBETCTBEHHOE OTHOWEHUE K CBOWUM DOAMTENAM U
(MNW) DpyrMM uneHaMm ceMbM, CO3[AHMI0 CEMbU Ha
0CHOBE 0CO3HAHHOTD NPUHATUA LEeHHOCTel ceMerHON
PKM3HM B COOTBETCTBHWM C TPafMUMAMM HApOAOB

NoCTpoeHue,

[neATenbHOCTL,
thopmynupoBats
oBpazoBarensHoii
CUTyaLusax;

- CaMOCTOATENbHO COCTAaBAATL MNaH  peleHus
npobneMbl € Y4eTOM MMEIOWMXCA  PECYPCOB
COGCTBEHHbBIX BO3MOXHOCTER 1 NPEeANOYTEHHIA;

- naeaTb OLEHKY HOBLIM CUTYaLMAM;

cnocoBcTBOBaTE  OPMUPOBAHUIO W MPOABNEHUKY
WAPOKOW 3pYyAMUMM B pasHeix 0ONacTax 3HaHWiA
NOCTOAHHO MOBLIWATL CBOW 06Gpa3oBaTeNbHbIl U

BLIABNATL Npo6Gnemsl,
coBCTBEHHBIE
NEeATENLHOCTU ¢

CTaBUTL W
EENERE B|
HUIHEHHBI

POCCMM: 3NEeKTPOHHBLIX CpefcTs; YMeTk pacno3HaBaTb CUMMETPUIO B
OBJ'IBJ]EHHE YHUBEpPCanbHbIMU perynaTUBHLIMUNPOCTPaAHCTBE; YMETh paCcn03HaBaTh NpaBuNbHBIE MHOTOTPaHHWUKK,
IedCTBHAMK: - YMeTb oOnepupoBate NOHATHAMMUI TNPAMOYronbHaa CHUCTeM3
a) caMmoopraHnsauuna: HOOpAWMHAT, KOOPAWHAaTbl TOYKM, BEKTOP, HOOPAWHATHI BeKTOpa
- CamOCTOATENbHO OCYWeCcTBAATL MNO3HABATENbHYOICKanApHOe npou3sefeHde, Yron Mexpay BeKTopaM, CyMMa

- yMeTb onepupoBath paLMoHanbHble
MppalMoHanbHbIe, NoKa3aTenbHbe, CTENEHHbIE, orapudMuyeckue
TPUrOHOMETPUYECKUE YPABHEHUA U HEPABEHCTBA, UX CUCTEMbI;

- yMeTb OMepupoBarthb MHOTOrPaHHUK, CeveHue
MHOrorpaHHuKa, ky6, napannenenunep, npusma, nupamnga, durypa
W NOBEPXHOCTb BPALUEHWS, UMNUHAP, KOHYC, Wap, chepa, ceveHus|
turypsl BpauleHus, NAOCKOCTb, Kacawwasca cdepsl, LWNUHAPA
KOHyca, MNomafb NOBEPXHOCTH NWPaMUAL, NPWU3Mbl, KOHYCA
uMnuHapa, nnowaps cdeps, obvem kyba, npAMoyronbHOro
napannenenunesa, NApaMufbl, MPU3Mbl, LMNWHAPA, KOHYCA, Wapa;|
MeHne u3o6pamaTk MHOTOrpaHHUKK M MOBEPXHOCTH BPaLLeHUs, 1
ceyeHMA OT pyKM, C MOMOLLIO YEPTENHBLIX WHCTPYMEHTOB M

NOHATHAMM:

MNOHATHAMMKL

BEKTOPOB, NPOM3BefeHHe BEeKTOpa Ha YMCNO; HAXOAUTL C MOMOLbID)
M3y4eHHbIX HOPMYN HOOPAWHATH CEpefWHLI OTPE3Ka, PacCTOAHME)
MeM[y NBYMA TOUKAMU

lyNbTYPHBI YPOBEHB;

6) caMoOKOHTpONb:

cnone3oBate nNpueMbl  pednexkcuu
cHTyauuu, BHIG0Pa BEPHOTO pelleHns;
- yMeTb OLEHWBaTb pHUCKU M
NPUHUMATL PELeHHA N0 UX CHUKEHUIO;
B) SMOLMOHANLHBIA  WHTENEKT,
cchopMUPOBAHHOCT:

IBOCTUMEHUKD uenu W ycnexy, ONTHMH3M,
MHWLMATHBHOCTL, YMEHWE [eiicTBOBaTh, WCXOAR W3]
CBOWX BO3MOMHOCTER;

- 3MNaTuW, BKNKOYaWed cnocoBHOCTL MOHWUMaTh
3MOLWOHANbHOE COCTOAHWE [PYruMX, Y4WTbIBATL Ero)

COYYBCTBUWIO W CONEpeXUBAHKWIO;
- COLMANbHbIX HABLIKOB, BKNHYAHLWWX CNocofBHOCT,

BoICTPaWBaTh  OTHOWEHMA C  APYTUMA  NHOABMM
3300TUTbCA, NPOABNATL MHTEpEC W paspeliarh
KOHDAUKTEI

ANA  OLEHKU
CBOEBPEMEHHO
npeanonarawuii

BHyTpEHHeﬁ MOTUBALMK, BKNIOYAOLWEN CTpeMmneHue K

NpK OCYWECTBABHMH KOMMYHWKALMK, CcnocobHOCTE K

0K 04 IhdekTusHO

B KONNEKTUBE U KOMaHae

BBEHMUﬂEﬁCTEOBBTb n paﬁcﬂarb

rOTOBHOCTb K CaMOPa3BMTHIO, CAMOCTOATENBHOCTH M
camoonpepenexunio;

-oBnajieHne HaeblKaMu yyebHO-UCCNepoBaTenbCHOM
NpoeKTHOI WM COLMANbHON AEATENLHOCTH;

OBnapeHue yHWBEpCaNbHBLIMM KOMMYHMKATUBHBIMHU
InelCTBUAMK:

0) coBMecTHan AeATeNbHOCTh:

- NOHWMaTb W MCNOAL30BaTb  MPEUMYLLECTBA
KOMaHAHOM U MHAWBKAYaNLHOW paboTsi;

- YMeTb OnepupoBaTh NOHATMAMMW: CNy4aiHLIA ONBIT M ClyyaiiHoe
coOLITWe, BEPOATHOCTb CNYYAHHOTO COOLITUA; YMETb BLIMUCIAT
BEPOATHOCTE C UCNO/b30BAHWEM rpafMiyecKuX METOL0B; MPUMEHATE|
hopMyNbl CNOKEHWUA M YMHOMEHWUA BEPORTHOCTEH, KOMOMHATOPHBIE
thakTel M hopMyNbl NPK pelleHnn 3ajad; OLEeHMBaTh BEPOATHOCTH
peanbHblX COBLITMIA; 3HAKOMCTBO CO CAYYAiHBLIMU BENMYMHAMM;
\yMeHHe NPUBOAWTL NPUMEpLI NPOABNEHUA 3aKOHA GONLLIWX YHCEN B
NpUpoAHLIX U 061WeCTBEHHbIX ABNEHUAX;

- yMeTb cB0DOAHO ONEepupoBaTe NOHATMAMU: CTENeHb C LenbiM
noxasaTteneMm, HKOpeHb HaTypanbHOW  CTeneHW, cTeneHb




MPUHMMATL LENM COBMECTHOW [EATENbHOCTH
OpraHW30BbLIBaTL U KOOPAHHUPOBATL AEHCTBUA N0 ee
[IOCTMMXEHMIO:  COCTABNATL  NAaH  BEACTBMA
PacnpefenaTs ponu C Y4ETOM MHEHWA Y4ACTHUKOB
06CyHAaTL pesynbTaTel COBMECTHOIM paboTsl;

noBefieHWe B PAa3NUYHbLIX CWTYaLUWAX, NpPOABNATY
[rBOpYecTBo U BoOBpameHue, ObiTb MHULMATUBHEIM.
OBnapexune  yHMBEpCANbHLIMU perynATUBHLIMA
INeHCTBMAMMU:

r) NpuHATHE cebA U ApYrux Nopei:

- NPMHMMATL MOTUBbLI M aPryMeHTbl ApYrix Nlofei npu
|AHanu3e pesyneTartos [eATENbHOCTH;

- Npu3HaBaTL CBOE NPaBO W NPaBo APYrux Noaei Ha
owubKK;

- pa3suBaTL CNOCOBHOCTE NOHWMATL MUP C NO3ULUK
lnpyroro yenoseka

DaUMOHanbHEIM  MOKa3aTeneM, CTeNeHb C  AENCTBUTEbHEIM
(BEWECTBEHHBIM) NOKA3aTeNeM, TorapudM YUCNa, CUHYC, KOCUHYC W
TaHreHC NPOM3BONBLHOTO YHCNA;

- ymeTb CcBODOAHO ONEpMPOBATL MOHATMAMK: rPaduK DYHKLMM
o6patHas yHKUMA, KOMMO3UUWA (YHKUWA, NHHEHHAA BYHKUMA

- KOOPAMHUPOBaTL W BHINOMHATL paboTy B yCNOBUAXKBAAPATMYHAA  GYHKUWA, CTEMeHHas  (YHKUMA C  LenbiM
peanbHoro, BMPTyansHOro W KOMGWHWPOBAHHOrQNoKasaTeneMm,  TPUrOHOMeTpUuyeckue  (yHKUMM,  oOpaTHble
B3aMMOfENCTBUA; TPMroHOMEeTpUYEeCKHE thyHKLMK, nokasaTenkHana "l
- OCyWecTBNATb  MO3MTMBHOE  CTpaternyeckoenorapubmuyeckas GyHKUWW; yMeTb CTPOMTb rpadiMku QYHKLWI

BLINONHATL NpeoBpa3oBaHna rpatukos GyHKUMIA;
- yMETb MCNONbL30BATL rPAUKK GYHKLUA ANA U3YYEHUS NPOLECcCOB
M 33aBMCMMOCTEW NpW pPEWeEHWM 3afay W3 Jpyrux y4ebHel
MPefMETOB W M3 PEanbHOM IKM3HU; Bbipaxars QopMynamu
3aBMCMMOCTH MEK[Y BENUYUHAMU;
cBOOOAHO OMEpPUpOBaTL MOHATHAMW: YETHOCTb  (YHKLMK
neprognyHOCTL yHKLMHK, OrpaHU4EHHOCTE DyHKLMM
MOHOTOHHOCTb (YHKLMM, 3KCTPEeMyM (yHKUMM, Hanbonblee W
HauMeHblWwee 3HaYeHNA PYHKLAN HA NPOMEKYTKE; YMETE NPOBOJUTH
MccnepoBaHWe yHKLUMK;
- YMETb MCMONbL30BATh CBOHCTBA M rPaHKK YHKLWA ANA PEWEHUA
paBHEHWi, HEPABEHCTB M 33fa4 C napaMeTpamu; u3obpamarts Ha
KOOPAWHATHOWH MNOCKOCTU MHOXECTBA PpELWEeHUH YpaBHEHMIA
HEPABEHCTB M UX CUCTEM

0K 05 OcywecTBaTe YCTHYIO U
NUCbMEHHYIO KOMMYHUKALIUID
Ha rocypapcTBeHHOM A3blke
Poccuiickoit Pepgepauyum ¢
lyyeToM ocobeHHoCTel

B ofinactu 3cTETMYECKOTO BOCTMTAHUA:
- 3CTETUYECKOE OTHOLWEHWE K MUADY, BKNKOYAA 3CTETUKY)|

TPYAd W Dﬁll.leCTBEHHbU( OTHOLWEHWIA;
- cnocobHoCTb BOCNPHHUMAaTL pasnu4HbIE BUAbI
MCKYCCTBA, TPaAULMK W TBOPYECTBO CBOEro W ApYyrux

- YMeTb OonepupoBatb NOHATHAMMWI CpefHee aquJMeTmecme
MedWaHa, Haubonblwee W HaWMEHblee 3HAYEeHUs, pasmax,

bbiTa, Hay4yHOro ¥ TeXHW4YeCcKoro TeopyecTea, Cnoptajaucnepcua, CTaHOoapTHOe OTKNOHEHWe YMCNoBOro Haﬁopa: YMeHHe

M3BNEKaTb, MHTEPNpPETMPOBaTh WH(IOPMALMIO, NPeACTaBNeHHYIo B
rabnuuax, Ha AuarpamMax, rpadukax, oTpamaloulyle cBOHCTBa|
[peanbHbix NPOLECCOB W ABNEHWA; NPefcTaBAATL WHGOPMaUMIo g

ICOUMaNbLHOro U KyneTypHOro
HOHTEKCTa

Hapofos, OWywWare 3MOLMOHANLHOE BO3[EACTBUE
MCKyCCTBa;

- yOEMOEHHOCTE B 3HAYUMOCTH [ANA NUYHOCTU U
o6lecTBa OTEYECTBEHHOrO WM MWPOBOrO MCKYCCTBA,
3THUYECKUX KYNbTYPHBLIX TpaguuWiA W HapojHorg
[TBOpuYecTBa;

- FOTOBHOCTL K CAMOBLIPAXEHWIO B PasHbX BUAAx]
MCHycCTBA,  CTPEMNeHWe  MpPOABAATL  HadyecTsd
[TBOPYECKO NMYHOCTH;

OBnapexue yHUBEpPCanbHBIMM  KOMMYHUKATUBHLIMK
INEeHCTBUAMM:

a) obeHHe:

- OCYWecTBAATL KOMMYHMKALMM BO Bcex cdepax]
PKM3HM;

- pacnosHaeatb HesepBanbHble cpepcTea obuweHus
NoHMMaTL 3Ha4YeHue COUHANLHbLIX 3HaKOB,
pacnosHasaTe NPeAnochbIKM KOHMAUKTHBIX CUTYaLM
M CMArYaTh KOHPINKTEL;

- pa3BepHyYTO W NOTUYHO W3NaraTh CBOK TOYKY 3PEHHS
C MCNONb30BaHMEM A3bIKOBLIX CPEACTB

Lllomuu;mo 1abAnL M [MarpaMm; MCCNefoBaTb CTAaTUCTUYECKME
aHHLIE, B TOM YUCIE C MPUMEHEHWEM TPaUYECKUX METOAOB W
BNEKTPOHHLIX CPeACTB;

- yMeTb OnepupoBaTb MOHATUAMM: TOYKA, NPAMaA, MIOCKOCTh
MPOCTPAHCTBO, ABYIrPaHHBEIA Yron, CKPeLMBAOWWECA MNpAMbIE
NapanfensHoCcTb W NepneHAUKYNAPHOCTE MPAMBIX U MAOCKOCTER
Vron MeXAY NMPAMBIMM, YTON MEXAY NPAMOIA U MNOCKOCTbIO, Yron
MEMOY NNOCKOCTAMM, PACCTOAHME OT TOYKW [0 MNOCKOCTH
PACCTOAHME MEMXAY NPAMBIMHU, PACCTOAHWE MEMXAY NNOCKOCTAMM;

- YMETb WCMONbL30BaTh MPH PEWEHUM 3afay M3yYeHHble (arTsl u
TeOpeMbl NAAHWMETPUM; YMEHWE OLEHMBATL pa3mepsl 06bEKTOB
OKpYXKalowWero Mupa

OK 06 MpoABnATL rpaXAaHCcKo-
narpuoTUYECKYI0 NO3ULMIO,
[leMOHCTPUPOBaTL OCO3HAHHOE
noBefeHMe Ha ocHoBe
TPagMLMOHHBIX
oBLleyenoBeyeckux LieHHOCTeN,
B TOM uMuCNE C yyeToM
rapMoHu3aLum
MEXHALMOHANLHBIX U

0CO3HaHWe oﬁyuammwmncn
rpam,qaucuuﬁ WIOEHTUYHOCTI;
- ueneHanpasneHHoe passuThe BHyTpE‘HHeﬂ MO3ULMK

POCCHACKOR

MMYHOCTM  Ha  OCHOBE  JYXOBHO-HPABCTBEHHBLIXBEKTOPOB, MPOM3BEAEHWE BEKTOPA Ha YUCNO; HAXOAHUTB C MOMOLbIO
ieHHocTel  Hapogoe  Poccuiickoii  Depepaumuu3y4eHHLIX GOPMYN KOOPAWHATH CEPEAWUHEI OTPE3Ka, PACCTOAHUE
MCTOpUYECKUX " HALMOHANBHO-KYNbTYPHEIXMEKAY ABYMA TOMKAMMU;

Tpaguuuit, GOPMUPOBAHME CUCTEMBI  3HAYUMBIX-YMETb BLIGHPATH NOAXOAALMIA M3YYEHHBIA METOJ ANS PeleHUs
LlEHHOCTHO-CMBICTOBLIX YCTaHOBOK,33/a4M, pacno3HaeaTb MateMaTyeckue MaTLl U MaTeMaTUyecKne
[AHTMKOPPYNUHOHHOTO MUPOBO33PEHUAMOAENHU B NPUPOAHLIX U 0BLLECTBEHHBIX ABNEHUAX, B MCKYCCTBE;

- YMeTb ONepupoBaTh NOHATUAMMK: NPAMOYroNbHaA CUCTEMa
[KOOPAWHAT, KOOPAWHATEI TOYKKW, BEKTOPD, KOOPAWHATLI BEKTOPpa,
ICKanApHoe Npol3BeeHue, yron Mexay BeKTopaMu, cymma
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MEMPENHTUO3HBIX OTHOLIEHHH,
NpUMEHATL CTaHZAapTLI
[AHTUKOPPYNUMOHHOTO
noBefeHus

npaBoco3HaHus, 3KONOTHYECKO# KyNbTYpbl
cNOCOBHOCTM CTaBUTL UMM W CTPOMTL MU3IHEHHbIE
nnaHbi;

B uacTv rpaMAaHcKoro BOCMMTAHWA:

- OCO3HAHME CBOWMX KOHCTHUTYLUMOHHBIX MpaB
06A3aHHOCTEIA, yBaXEHUE 3aKOHa U NPaBoNOPAJKa;
- NPWHATME  TPAOWMLMOHHBIX  HALMOHANbHbLIX
ofweuenoBeyeckux ryMaHUCTHYECKUX "
lleMoKpaTHYECKUX LiEHHOCTEN;

- FOTOBHOCTb NpOTUBOCTOATL
3KCTPEMH3IMA, HALMOHANM3ME,
[IMCKPUMUHAUMA N0 COLMANBHbLIM,
DACOBbLIM, HALMOHANBHEIM MPU3HAKAM;
- FOTOBHOCTb BECTM COBMECTHYIO AeATeNbHOCTb B
MHTepecax rpaxjaHckoro o6wWecTsa, yyacTBoBaTh B
camoynpasneHuu B ofweobpasosatensHoM
OpraHM3aumMu W AeTCKO-KHOWECKUX OpraHu3aluax;

- yMEHMEe B3aUMO[IEACTBOBATh C COLMANbHBIMK
MHCTUTYTaMW B COOTBETCTBMU C WX DYHKUMAMU W
Ha3HaueHuemM;

4

uaeonoruu
KceHothobuu
PENnUrMO3HbIM,

- FOTOBHOCTb K ryMaHWTapHoii M BONOHTEPCKON
lneATensHOCTH;

NaTpuoTMYeCcKOro BOCMUTaHWA:

- chOPMUPOBAHHOCTE POCCMHCKOM rpaAaaHCKOM

MAEHTUYHOCTH, NATPUOTM3MA, YBAMEHUA K CBOEMY|
Hapofy, 4YyBCTBAa OTBETCTBEHHOCTW neped PopuHO
ropAaoCTH 33 CBOW Kpail, cBo PoaunHy, CBOW A3bIK U
KynbTYpY, npownoe " HacToAwee
MHOrOHauMoHanbHoro Hapoaa Poccuu;

MeHWe NPUBOAWTE NPUMEpEI MaTeMaTHYECKUX OTKDPLITHI
POCCHIACKOW U MMPOBOM MaTEMaTHYECKON HaYKHU.
- YMEeTb ONepupoBaTh MOHATMAMM: CAYYAWHBIA ONBIT U CNYYaAHHO!
coBbiTHE, BEPOATHOCTb CNYY4aWHOTO COBBITUA; YMETb BLIYMCIATY
BEPOATHOCTb C UCNOb30BAHUEM rPAUUECKUX METOAOB; NPUMEHATY|
hOpMyNbI CNOMEHUA U YMHOMEHUA BEPOATHOCTEN, KOMOMHATOPHbIE
hakTel M GOpPMYNLI NPKU peleHnn 3afay; OLEHWBATL BEPOATHOCTH
peanbHbiX COOBITHIA; 3HAKOMCTBO CO CNYYaMHBIMM BENMYMHAMM;

MEHWE NPUBOAHTL NPMMEPLI NPOABNEHUA 3aKOHA GONbLIKX YUCEN B
NPUPOAHLIX U 0BLWECTBEHHBIX ABNEHWAX

- UEHHOCTHOE OTHOWeHue
CMMBONAM, UICTOPUYECKOMY U NPUPOLHOMY HAacneauio,
MNaMATHHUKaM, TpaguunamM Hapoaos Poccum
lnocTumeHnaM Poccuu B HayKe, WCKYCCTBE, CNOpTE,
[TEXHONOrMAX U Tpyae;

- upeiHas yﬁe}l{ﬂEHHOCTb, FOTOBHOCTE K CNYXHEHWUID U
zawmuTe OTeyecTBa, OTEETCTBEHHOCTL 33 €ro Cyﬂ,bﬁy:

K

KOMMYHWKATUBHBIE);

M couManbHOW  MpaKTUKe,  FOTOBHOCTH
lyuebHoi JeATeNbHOCTH, OpraHU3auuu
COTpYOHWYECTBA € NeAarorHuecknMu paboTHUKaMK 1
CBEpCTHMKAMM, K y4acTMio B
MHOMBMLYaNbHOW 06pa3osaTentHOM TPAeKTOpPUK;

- OBNafieHue HaBbiKaMu yuebHO-UCCNef0BaTENbCKON,

I'I'pGeKTHDﬂ W COUMANBHOW IeATENBHOCTH

rocyaapCcTBEHHbIM

0CBOEHHbIE oﬁyqaroumnucn MexnpeqMeTHLIE
MOHATHA W VHUBEpCanbHble yqeﬁuue neicTBUA
(perynmuaub\e, No3HaeaTeNkbHbIE

- cnoco6HOCTb UX UCMONB30BAHUA B NO3HABATENLHOM
K
CaMOCTOATENEHOMY NNAHUMPOBAHKIO U OCYLECTBNEHNID
yuebHoro

NOCTPOEHWUH

OK 07 CopefcTeoBaTh
COXpaHeHMI0 OKpyXam e
cpeakl, pecypcocbepexeHuio,
MPUMEHATL 3HaHUA 00
M3MEHEHUM KNWMMATa,
NpUHLMNLI BepexnuBoro
Npou3BoACTBa, 3PHEKTUBHO
\nefcTBOBATL B Ype3BbIYafAHLIX
CHTYaLMAX

- He nNpWHUMaTL [EeHCTBMA,
oKpyMatowei cpepe;

- yMeTb  NpOrHo3MpoBaTh
SKONOTMYECKWE  NOCNEACTBMA
\neMCTBUIA, NPefoTBPaALUAT UX;

NpUHOCALWMWe

npeanpUHUMaeMel

HanpasneHHoCTH;

Bpen-

Heﬁnaronpumuueymem Hax04WTb NPOU3BOAHbBIE 3NEMEHTAPHbBIX quHKLlHﬁ, UCNonb3ya

- pacWwWpuTL ONLIT JEATENbHOCTU 3IKONOTMYECKOW

yMeTb OMepupoBaTe NOHATMAMW: (YHKUWA, HenpepbiBHaA
(hYHKUMA, NPOM3BOAHAR, NepeocfpasHas, onpegenekHslit MHTerpan;

CNpaBo4HEIE MaTepWansl; MCCNefoBaTe B NPOCTEHWMX chaydas
thYHKUMM H2 MOHOTOHHOCTB, HAXOAUTL HAWGONbIIKE W HAUMEHBLIUE
3HaueHuAa  QyHKUWA;  CTPOMTL  rpadiMKM  MHOFOYNEHOB (¢
MCNONb30BaHUEM annapaTa MaTeMaTUYecKOro aHanu3a; NpUMEHATH
NpOM3BOAHYK NpU pEWeHWd 3ajay Ha [BWMEHWe; pewary
NpaKTUKO-ODHEHTUPOBAHHBIE  3ajauyd  Ha  Haubonbwue W
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- paspabaruiBaTh NNaH peweruA NpobneMsbl ¢ y4ETOM
AHanu3a MMEIOLMXCA MaTepuanbHeIX [
HeMaTepUanbHeIX PecypcoB;

L OCyWecTBAAT LeneHanpasneHHbIi NOMCK nepeHocy
cpeAcTe 1 cnocoboB AedCTBMA B NPOhECCUOHANBHYI
CPeRny;

L YMETb MEpPeHOCUTb 3HaHWA B NO3HABATENBHYIO W
NpaKTM4ecKy 0BNACTH KU3HEAEATENLHOCTH;

L npeanarate HOBLIE NPOEKTH, OUEHMBATL WAEN (
NO3WLWM HOBW3HBI, OPUTMHANLHOCTM, MPAKTUYECKOM

BHAYUMOCTH;
- OaBaTb OUEHKY HOBbIM CHTYalUWAM, BHOCHUTH
HOPPEKTUEBLI B AeATeNbHOCTE, OLEHUBATH

ICOOTBETCTEUE pE3yNbTaToOB Lenam

HauMeHblUWe 3HAYEeHMA, Ha HaXOMAEHWe MNyTW, CKOpOCTH U
CKOPeHUA;

- YMeTb OnepupoBaTb NOHATUAMM: LBUMEHWE B MNpPOCTPAHCTBE
nogobHble GUrypel B NpPOCTPAaHCTBE; WCMONL30BAaTb OTHOLWEHWE
nnowaned nosepxHocTeit W obvemos nofobHbix duryp npu
pelleHnn 3apay;

- yMeTb BBIMMCNATL TEOMETPUYECKWE BeNUYMHE (ANUHA, yron
nnowans, 06bEM, NNOWAAL NOBEPXHOCTH), UCNONb3YA M3Y4YEHHbIE
hopMynbl 1 MeToAb

2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

2.1 O0beM IMCHUILUIMHBI U BUAbI Y4eOHOH padoThI

Bun yueGHOM paboThI

O0beM
yacax

O06BemM 00pa3oBaTeILHON TPOrPAMMBI TUCITUTIITUHBI

340

Conep:xanue

332

B 1.4

Teoperuueckoe obyueHue

140

[IpakTHuecKue 3aHsATHS

192

[IpoMexyTouHas aTTecTanus (3K3aMeH)
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2.2. TemaT4yecKuii IJIaH U COIEPKAHME U CHUILTUHBI
Ounas ¢popma 0OyueHust



Conepxanue yyebHoro matepuana (OCHOBHOE U NPO(ECCHOHANBHO-

HaumeHoBaHWe pa3nenos u . 06bem GopMupyemsie
Tem OPHEHTUPOBaHHOE), NabopaToOpHbIE U NPAKTUYECKUE 3aHATUA, NPUKNAAHOA MOAYNb 4acos KOMNETeHLMH
(npu Hanu4um)
1 2 3 4
OcHoBHoe copgepxanue
Paszpen 1. [osTopeHue 20
Kypca MaTeMaTuKu
OCHOBHOIA WKONbI
Tema 1.1 CopepmaHue yyebHoro marepuana
Lenb 1 3apa41 MatemaTuku | bazoBbie 3HAHUA U YMEHUA NO MaTeMaTuKe B NPOMECcCMOHaNbHOW U B NOBCEAHEBHOM
npu OCBOEHWUM | AeATENBHOCTH.
CneyransHoCcTH KombuHupoBaHHoe 3aHATHE c
Tema 1.2 CopepmaHue yyebHoro matepuana
Yucna w BblYMCNEHWA. | [leHCTBMA HAL NONOMKMUTENbHBIMM W OTPULATENbHBIMM YMCNAMK, OObIKHOBEHHBIMK W
BbipaxeHus M | AECATMYHBIMM FPOBAMM. 0K-01, 0K-02, OK-
npeobpa3oBaHua [eicTBuA Co cTeNeHAMK, DOPMYNEI COKPALLEHHOTO YMHOMEHHA. 2 03, OK-04, OK-05,
KoMmBbuHupoBaHHOe 3aHATHE OK-06, OK-07
Tema 1.3. MNpodeccHoHanbHO-0pUEHTUPOBAHHOE COAepXaHue (coaepwaHue npUKNagHoro ...
leomeTpua Ha nnoCKOCTK MOAYNA)
Buael nnockux Guryp U Mx nnowags.
[paKTUKO-OPUEHTUPOBAHHbIE 3ala4M B KypCe reoMeTpuM Ha NNoCKOCTH 2
[paKTUyecKoe 3aHATHE
Tema 1.4 CopepmaHue yyebHoro marepuana
lpoueHTHble BoiuMcneHna | [pocTbie NPOLEHTSI, pasHble cnocofbl ux Boiuucnenus. CNoMHbIE NPOLEHTHI
[paKTUYeCKoe 3aHATHE 4
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Tema 1.5
YpaBHEeHUA U HepaBeHCTBa

CopepmaHue yyebHoro marepuana

JluHeitHele, kKBagpaTHele, LPOOHO-NMHEHbIE YPABHEHUA U HEPABEHCTBA

pakTUyeckoe 3aHATHE 2
Tema 1.6 CopepmaHue yyebHoro matepuana
Cucrembl  ypaBHeHuid  u | Cnocobbl pelweHMA CUCTEM NUHEHHbIX ypaeHeHuR. [MoHATWA: maTpuua 2x2 u 3x3,
HepaBeHCTB onpepenutens mMatpuuel. Metop laycca. CucTeMBI HENMHENHBIX ypaBHeHWd. CucTemsl 6
HEpaBeHCTB
KombuHupoBaHHoe 3aHATHE
Tema 1.7 CopepwaHue yyebHoro matepuana
BxopHoi HOHTPONL Beiuucnenma u npeobpa3oeaHuA. YpaBHeHWA W HepaeeHcTea. [eomeTpua Ha
MIOCKOCTH a
KoHTponbHasa pabota
Pazgen 2 [llpambie wu 20
NAOCKOCTH B NPOCTPaHCTBe
Tema 2.1. CopepwaHue yyebHoro matepuana
OcHoBHble NOHATUA | lNpeamer cTepeomerpuu. OcCHOBHBIE NOHATWUA  (TOYKA, NPAMasA, NNOCKOCTb,
CTEPEOMETPHMU. npoctpaucteo).  OcHoBHble  akcuoMmbl  cTepeomeTpud.  [lepecekawowmecs, 2
Pacnonomenne npaMelX W | napannensHble U CKPewuBanuMecs npaMsie. Npu3Hak U CBOWCTBO CKPELMBAKWUXCA
nnocKocTen npAMbix. OCHOBHbIE NPOCTPAHCTBEHHLIE QUTYpBI.
KombuHupoBaHHoe 3aHATHE
Tema 2.2. Eo,qep}r(a:lue y4yebHoro matepuana DH_[:]E %}:{%3? OK-
MNapannensHocTe npAMblx, | MapannensHele npamas W nnockocte. Onpepenenue. [lpu3Hak. Csoiictea (c .-"?!(
npAMOM M NNOCKOCTH, | pokasartenscTeom). [apannensHeie nnockoctu. Onpegenexue. Mpusnak. Ceoictea (c
nNoCKoCTER [oKa3aTenbCTBOM). TeTpasgp W ero 3neMmeHTwl. [lapannenenunes W ero 3neMeHThl.
CBOMCTBA NPOTUBONONOMHLIX FPAHEA W QMaroHanei napannenenunega. locTpoeHue 6
cedeHuit. PeweHwne 3apau.
KombuHupoBaHHoe 3aHATHE
Tema 2.3. CopepmaHue yyebHoro marepuana
lepneHAUKYNAPHOCTL MepneHgukynapHsle npamble. [lapannenstHsie nNpAMble, NepPneHAMKYNAPHLIE K

NNOCKOCTH. anBHBK nepneHagMKynApHoOCTH I'Ipﬂf-'iﬂl:‘l W NNOCKOCTH. ﬂ,OHBB&TEJ‘IbCTBD.




NPAMbIX, NPAMOK U
NNOCKOCTHW, NNOCKOCTEN

MNepneHpukynap u  HaknoHHasa. [lepneHgukynapHble  nnockocTW.  [lpu3Hak

nepneHanKynApHOCTH HﬂOCKDCTEﬁ.ﬂDKE3BTEﬂbCTBD.

PaccToaHua B npocTpaHcTee 2
KomBuHuposaHHoe 3aHATHE
Tema 2.4. Copepxanue yyebHoro matepuana
Teopema 0 TPEX Teopema 0 Tpex nepneHguKynApax. [lOKa3aTensCTBO. Yron Mexay NpAaMoi W
Nepnenankynapax NAOCKOCTLH. Yron Mexay niocKOCTAMM 4
KombBuHuposaHHoe 3aHATHE
Tema 2.5. MNpodeccuoHansHO-0pUEHTUPOBAHHOE COAepXaHWe (coaepmaHue nPUKNARHOrO
MapanneneHsie, moayna)
nepneHAnKyNApHLIE, Akcuombl  cTepeomeTpuu.  llepneHguKyNApPHOCTE  NPAMOIA M NNOCKOCTH,
CKpelWBaWWecs npamMble | NapannenbHoCTb ABYX NPAMbIX, NEPNeHANKYNAPHbLIX NNOCKOCTH, NEPNeHaNKYNAPHOCTD 4
MAOCKOCTE
paKTuyecKkoe 3aHATHe
Tema 2.6. Copepmanue yyebHoro matepuana
Pewenne 3agay. llpameie u | PacnonoxeHue NpAMbIX W MNOCKOCTEA B NpocTpaHcTe. [lepneHankynapHocTs W
NNOCKOCTH B NPOCTPAHCTBE | mapannensHoCTs NPAMBIX W NA0CKOCTER. CKpewMBaoLWKUeca npaMsle
HoHTpontHas pabora 2
Pazpen 3. KoopauHartsl u 16
BEKTOpb
Tema 3.1 Cogepxanue yyebHoro matepuana 0K-02, OK-03, OK-
[lexapToBbl KoOpAWHaTH B | [leKapToBbl KOOpPAMHATH B MpocTpaHcTee. [lpocTeilue 3ajayM B KOOPAMHATax. 04, OK-07
npoctpaHcTee. Pacctoanue | PaccToaHwe mexay ABYMA TOUKaMKU, KOOPAWHATH CepefWHbl OTpe3Ka 4 7K.

meway OByMA  TOYHaMM.
HODPHHHBTH cepeMHbI
OTpeE3Ka

HombuHupoBaHHoe 3aHATHE
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Tema 3.2

BekTopsl B npocTpaHcTBe.
Vron mMexgy BeKTOpaMmu.
CkanapHoe npou3sefeHue

Copepanue yyebHoro matepuana

BE‘I{Tﬂpr B NPOCTPAHCTEE. CnomeHue U BEIYUTAHHE BEKTOpOB. YMHOMEeHWe BEKTOpa Ha
Yyucno. KUMI’IHBHEPHI:IE BEKTOPLI. CHELJ'IHPHUE npouseefeHue BEKTOPOB. PaznomeHue
BEKTOpa NO TpeM HEKOMNNAHAPHBIM BEKTOpaM. HOOpﬂ,HHBTbI BEKTOpa, CHanApHoe

BEKTOPOB npou3BefeHue BEKTOPOB B KOOPAWHATAX, YoM MEXAY BEKTOPAMM, YTON MeMay NpAMOoi 6
W NNOCKOCTBIO, YrON MeXay NNOCKOCTAMMU. YpaBHeHue nnockocTu. MeomeTpuyeckuit
CMLICN ONpefjenuTena 2x2
HKombuHupoBaHHOE 3aHATHE
Tema 3.3 MpogeccuonansHo-opueHTUpOBaHHOE CoAepxaHue (copepxaHue npuKNagHOro
MpakTuKo- MOAYNA)
OpHeHTUpOBaHHble 3afauu | KoopauHatHaa nnockocTb. BeluucneHue paccToAHMIA M naowagei Ha NNOCKOCTM.
Ha KOOpPAWHATHON | Konu4ecTBEHHbIE pacyeTh 4
NAOCKOCTH lpakTuyeckoe 3aHATHE
Tema 3.4 Copepanue yyebHoro matepuana
PeweHue 3apay. | [lekapToBbl KOOPAWHATHI B NpocTpaHcTee. Bewtopsl B npoctpavcTee. CnoxeHue u
KoopauHatsl u BeKTOpEI BbIYMTAHME BEKTOPOB. YMHOMeHMe BexTopa Ha uyucno. KoMmnnaHapHble BeKTOPHI.
CkanapHoe npou3BefeHWe BeKTOpoB. PaznoxeHue BeKTOpa No TpeM HEKOMNNAHAPHbLIM
BexTopam. [lpocTeiiwme 3agaum B KoopauHatax. KoopauHatel BekTopa, paccToaHue
MEWY TOYKAMMW, HOOPAUHATL CEPefUHbI OTPE3Ka, CKaNAPHOE NPoU3BeieHHe BEKTOPOB
B KOOpLMHATAX, YrON Mexfay BEKTOpPaMW, Yron Memay NpAMOA M NNOCKOCTbIO, Yron 2
MEXAY NNOCKOCTAMMU
KoHTponeHas pabora
Pazpen 4, OcHoBbI 40
TPUrOHOMETPUM,
;5:;2:3:erpuqecnue 0K-01, 0K-02, OK-
03, OK-04, OK-05,
Tema 4.1 Copep#anue yyebHoro matepuana 0K-06. OK-07
TpuroHomeTpuyeckue PaguaHHaa mepa yrna. [MOBOpOT TOMKW BOKpYr Hayana koopguHat. OnpegeneHue .-'?F(
hYHKUMW  NPOM3BONLHOMO | CUHYCA, KOCMHYCAE, TAHrEHCA M KOTAHreHca. 3HaKkW CUHYCa3, KOCMHYCA, TaHreHca M 4

yrna, yucna. PapuaHHas w
rpapycHas mepa yrna

KOTaHreHca no YeTBepraMm. 3aBUCUMOCTL MeXay CHHYCOM, HOCHMHYCOM, TAHFEHCOM M
KOTAHTeHCOM OHOTO W TOrO e yrna




KombuHupoBaHHoe 3aHATHe

Tema 4.2

OcHoBHGbIE
TPUrOHOMETPHYECKHE
TOMECTBA.

®opmynsl npuBeieHUs

CopepxaHue yyebHoro matepuana

TpuroHoMeTpuyeckue TomaecTea. CHHYC, KOCUHYC, TAHTEHC M KOTAHTEHC YINOB o U - o.
Dopmynsl NpUBELEHUA

KombuHupoBaHHoe 3aHATHE

Tema 4.3

CopepmaHue yuebHoro matepuana

Cunyc, KocuHyc, TaHreHc | CymMa W pa3HoCTb CUHyCOB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC IBOIHOrO
CYMMbl W Ppa3HOCTM [ABYX | yrna. @opmynsl nonosuHHoro yrna. [peobpa3oBaHuA CyMMbl TPUTOHOMETPUYECKUX
yrnoe ¢yHKUKMIA B npou3BefeHue M npou3BegeHWA B cyMmmy.  Buipamenue
CuHyc M KOCWMHYC [BOWHOTO | TDUTOHOMETPUYECKMX  QYHKUMA  4Yepe3  TaHreHC MNONOBMHHOTO  apryMeHTa.
yrna. ®opmynel | Mpeobpa3oBaHus NpocTedUMX TPUrOHOMETPUYECKMX BbIPAKEHMUI

NONOBMHHOTO yrna KombuHupoBaHHOE 3aHATHE

Tema 4.4 CopepxaHue yyebHoro matepuana

®yHkyuM, wux ceoicTea. | OBnacTe onpegeneHWA M MHOMECTBO 3HAYeHWH GYHKUMA. YETHOCTb, HEYETHOCTB,

Cnocobul 3agaHua dyHKUMA

nepuognM4HocTb hyHKUMiA. Cnocobsl 3apaHua dyHKUWIA

KoMbuHKMpoBaHHOE 3aHATHE

Tema 4.5
TpuroHomeTpuyeckue
yHKUMK, MX CBOWCTBA W
rpaduku

CopnepmaHue yyebHoro matepuana

Obnacte onpefeneHUA M MHOMXECTBO 3HAYEHWH TPUTOHOMETPUYECKWUX (YHKUMA.
YETHOCTE, HEYETHOCTL, NEPUOSUYHOCTE TPUIOHOMETpUYECKUX (yHKUMA. CBOWACTBA W
rpadmKn QyHKUMIA ¥ = cos X, y = sin x, y = tg x, y = ctg x.

KoMmbuHMpoBaHHOe 3aHATHeE.

Tema 4.6 Copepmanue yuebHoro matepuana

lNpeobpa3oeaHue Cxartue u pactaxeHue rpadMKOB TPMrOHOMETPUYECKUX DYHKLMA.

rpagukos peofpazoeaHue rpadMKOB TPUTOHOMETPUYECKMX YHKLMNA

TPUTOHOMETPHYECKUX lpaKTU4eckoe 3aHATHE

yHKL WA

Tema 4.7 MNpodeccuonansHO-0pUEHTMPOBAHHOE COpepXkaHue (copiepiaHue NpHKNAAHOTO
Onucamnue mopayna)

NPOU3BOACTBEHHbIX

Wcnonb3oBaHue CBOMCTB TPUroHOMETpUYecKux GyHKUMA B npodeccuoHanbHbIX
3afavax




npoueccoe ¢ nomowpio | [pakTMyeckoe 3aHATHe

rpaduos dyHKUMI

Tema 4.8 Copepwanue yuebHoro matepuana

OBpaTHble ObpaTHble TpuroHoMmeTpuyeckue dyHKumK. Mx ceoicTea u rpaduum
TRUTOHOMETPUARCKNE KoMBuHUpOBaHHOE 3aHATHE

byHKLMK

Tema 4.9 Copepmanue yyebHoro matepuana

TpuroHomeTpuyeckue YpaBHeHue cos x = a. YpaBHeHue sin x = a. YpaBHeHue tg x = a, ctg x = a. PeweHue

VpaBHEHWMA W HEPABEHCTBA

TPUTOHOMETPUYECKUX ypaBHeHui OCHOBHBIX
TPUTOHOMETPUYECKME  YDaBHEHWUR, CBOJAWMECA K
pasnoMeHnemM Ha MHOMUTENMW, OBHOPOLHBIE.
MpocTeilwne TPUrOHOMETPUYECKWE HEPABEHCTBA

THUNOB:
KBAOPATHBIM,

npocTedwue
pewaemele

KoMmBbuHUpoBaHHOE 3aHATHeE.

Tema 4.10 Copepxanue yyebHoro marepuana

Cucremel CucTeMbl NPOCTEAW WX TPUTOHOMETPHYECKUX YPABHEHMI
TPUTOHOMETPUYECKUX KoMmbuHupoBaHHOe 3aHATHE

YDABHEHUH

Tema 4.11 Copepxanue yyebHoro matepuana

Pewenue 3apay. ocHoesl | [lpeobpazoBaHue TPUrOHOMETPUYECKUX BbIpaMeEHUA. PelleHne TPUrOHOMETPUYECKHUX
TPUTOHOMETPUMU. YPaBHEHMWIA U HEPABEHCTB B TOM YUCE C MCNONb30BAHWEM CBOWCTB YHKUMIA.
TPHFOHDMETDHHE‘CKHE H(}Hrpganaﬂ paﬁora

byHKUMM

Paspen 5.

KomnnekcHbie yucna

Tema 5.1 Copepmwanue yyebHoro matepuana

KomnnekcHele yucna

MoHATME KoMmnnekcHoro vucna. COnpAMeHHble KOMNNEKCHbIE 4YMCNa, MOAyNbL W
apryMeHT  KOMMNNEHCHOro Gopma  3anuCM  KOMNAEKCHOro  uyucna
(reomeTpu4eckas, TpWroHoMmeTpuyeckas, anrebpauveckas). ApudmeTuyeckue
NEACTBUA C KOMNNEKCHBIMU YUCNAMU

Yyucna.

KoMbuHMpoBaHHOE 3aHATHE




Tema 5.2
MpuMeHeHWE KOMNNEKCHBIX

CopepmaHue yyebHoro matepuana

BuinonHeHue pac4yeToe C NOMOWBLHD KOMONEKCHBIX YWCen. ﬂpHMprl MCNONL30BAHKUA

yucen KOMMNEKCHbIX YUuCen 4
lpaKkTUyecKoe 3aHATHE
Paspen 6. [lpoussogHas 40
YHKLUK, ee NpHMeHeHK1e
Tema 6.1 CopepmaHue yyebHoro matepuana
MNoHATHe npou3sofHoi. | Onpepenedne yucnosoit nocnefosatensHocTM W cnocobel ee 3apaHuA. CeoiicTea
Qopmynsl M npaeuna | YUCNOBEIX nNocnepoBaTensHocTeid. OnpepeneHwe npegena nocnefoBaTenbHOCTH.
b depeHUUpoBaHUA Buiuucnenune npepenos nocneposarensHocteil. lpegen dyHKUUKM HA BECKOHEYHOCTH. 2
Mpegen dyHKLuuK B TouKe. [pupaweHue aprymenTa. lpupawenue dyHKLMK. 3aaaqu,
npuBojAllMe K NOHATMIO npou3sogHoW. Onpegenesve npoW3BOAHON. AnropuTM
OTLICKaHWA NPOM3BOAHON
KombuHupoBaHHoe 3aHATHE
Tema 6.2 CopepmaHue yyebHoro matepuana 0K-01, 0K-02, OK-
MpoussogHbie cymmsl, | ®opmynel auddepeHuuposanua. lpaeuna guddepeHumporanua 6 03, OK-04, OK-05,
pasHoctu  npousseneHus, | KombuHupoBaHHoe 3aHATHE OK-06, OK-07
YacTHOro fIK...
Tema 6.3 CopepmaHue yyebHoro matepuana
MNpou3sogHsbie OnpepeneHue cnoxHon dyHKUMKM. [poM3BOAHAA TPUrOHOMETPUYECKMX GYHKLMWNA.
TPUTOHOMETPUYECKUX Mpon3BogHaA CNOKHON BYHKLUK
tyHkyui.  lNpoussopHas | KoMGMHWUpPOBaHHOE 3aHATHE 6
CNOKHOW yYHKUNK
Tema 6.4 CopepmaHue yyebHoro matepuana
MoxATHE O HENPepLIBHOCTH [MonaTUe HenpepbIBHON (BYHKUMM. CBOMCTBA HEMPEpLIBHOA (QYHKUMM. CBA3L MEXY
dyHKLMK. MeTopg 2

HENpPepLIBHOCTbIO U AuddepeHuUpyeMoCcTbi0 QYHKLMKM B TOYKE. ANrOPUTM PeleHus

WHTEpBANoB HEpaBEHCTB METO/IOM WHTEPBANOB
KomBuHKMpoBaHHOe 3aHATHE
Tema 6.5 CopepmaHue yyebHoro matepuana




[eoMeTpUYeCKuid "

feOMEeTpUYECKMA  CMbICN  NPOM3BOAHOM YrNoBoi  Ko3dhduuUMeHT

QyHKUMKH -

du3nyeckun CMbICN | KacaTenbHOW K rpaduky dyHKUMW B TO4YKe. YpaBHeHWe KacaTeNbHOW K rpaduky

NPOM3BOAHOM byHKUMKU. ANTOPUTM COCTaBNEHUA YPABHEHUA KacaTenbHOoM K rpaduky dyHkunm y=Ff(x)
KombuHupoBaHHoe 3aHATHE

Tema 6.6 Copepanue yyebHoro matepuana

Du3myeckuit cMbicn | Duanyeckuid (MeXaHWYECKMIA) CMBICN NPOM3BOJHOR — MTHOBEHHAA CKOPOCTL B MOMEHT

NPOW3BOAHOM B | BpemeHn t:v=S5" (t)

npogeccuoHanbHbIX paKTUyeckoe 3aHATMe

3apa4ax

Tema 6.7 Copepanue yyebHoro matepuana

MoHoTOHHOCTL  yHKUMK. | Bo3pacTaHue u ybriBaHWe GYHKLUMK, COOTBETCTBUE BO3PACTAHMA U yOBIBAHUA QYHKUWK

Touku 3KCTpemMyMa

3HaKy npou3BoAHON. [oHATHE NPOM3BOAHOM BLICWIEro NOPAAKA, COOTBETCTBME 3HAKA
BTOPOW NPOM3BOAHON BLINYKNOCTM (BOrHYTOCTH) GYHKUMKM HA OTpe3ke. 3apayu Ha
MaKCUMYM W MUHUMYM. [OHATHE acMMNTOTH, cnocobbl UX onpepeneHua. AnroputM
uccnefoBaHuA (YHKUMM W MOCTPOEHMA ee rpauKa C MOMOLbBID MPOM3BOJHON.
[pobHo-nuHeirHas dyHKUmMA

KombuHupoBaHHoe 3aHATHE

Tema 6.8
WccnepoBanue yHKUMIA K
nocTpoeHue rpadukos

Copepanue yyebHoro matepuana

Wccnepoeanue dyHKUMM HA MOHOTOHHOCTL W NOCTPOEHME rpadMKoB.

KoMmbuHupoBaHHOE 3aHATHE

Tema 6.9 Haubonbwee W
HauMeHbllee 3HayeHua

Copepanue yyebHoro matepuana

HBXD}KHEHHE HauboNbLWEro W HaMMEHLWEro 3Ha4YeHui q)yHKLLI.‘IF‘I, NOCTpOEeHKWe

hyHKLUK rpathMKoB MHOTOYNEHOB C MCNONb30BAHWEM aNNapaTa MaTeMaTHYeCcKoro aHanu3a
KoMmbuHupoBaHHOE 3aHATHE

Tema 6.10 MNpodeccuonanbHo-OpUEHTMPOBAHHOR CcofepxXaHue (CofepHaHue nNpHUKNaAHOro

HaxompeHue MOAYNA)

ONTUMANLHOro pesynsTara c
NOMOWbIO MPOWM3BOAHOW B
NpakTMYeCcKMX 3agadax

HaumeHbwee u Hanbonblwee 3HaYeHne GyHKLUMU

I'Ipal{m YeCHoe 3aHATHe




Tema 6.11

CopepaHue yyebHOro matepuana

Pewenue 3afay. | ®opmynel u npaeuna auddepesuynpoeanua. MccnepoBaHue yHKUMA C NOMOLUWbLIO
MNpou3eogHaa dyHKUMM, ee | NPOU3BOJHON. Haubonklwee U HAMMEHbLWEE 3HAYEHUA DYHKUMH 2
npuUMeHeHne KoHTponbHana pabota
Paszpen 7. 46
MHororpaHHukm wu  Tena
BpaleHus
Tema 7.1 Copep#anue yyebHOro MaTepuana
BepwwuHbl, pebpa, rpaHu | [loHAaTHe MHororpaHHuka. Ero 3nemenThl: BepwuHbl, pebpa, rpaHu. [uaroHans.
MHOTOrpaHHuKa CeyeHue. BeinyKnbie u HEBLINYKNBIE MHOTOTPAHHUKM
HKombuHupoBaHHoe 3aHATHE 2
Tema 7.2 CopepaHue yyebHOro matepuana
Mpu3ma, ee cocrasnawwme, | MoHaTue npusmbl. Ee ocHoBaHua u GokoBble rpaHu. Beicota mpu3mbl. [paMas w
ceyeHue. MNpaman W | HaknoHHaa npu3ma. [pasunsHas npu3ma. Ee cevernmne
NpaBUNbHAA NPU3MbI KombuHupoBaHHoE 3aHATHE 2
Tema 7.3 CopepmaHue yuebHoro matepuana OK-01. OK-02. OK-
MNapannenenunep, kyb. | Mapannenenunes, cBOMCTBA NPAMOYronbHOro napannenenunega, kyb. Cevenne wy6a, 03, Uh’:—ﬂ-‘i, 0%’:-05,
Ceuenne Kyba, | napannenenunena 0K-06, 0K-07
napannenenunega KombuHupoBaHHoe 3aHATHE 2 K.
Tema 7.4 CopepaHue yyebHOro matepuana
MNupamupa, ee | NMupamupa u ee anementsl. CeyeHne nupamugsl. MpasuncHas nupamupa. YceueHHan
COCTaBNAKLWME, CeYeHWe. | nupamuaa
MpaBunsHas  nupamuia. |"KomGuuuposaHHoe 3aHATHE 2
YceueHHan nupamuga
Tema 7.5 CopepaHue yyebHOro matepuana
bokosas W nonHas | MNnowagb 60KOBOA W NONHOW NOBEPXHOCTH NPU3MEI, MUPAMULLI
NoBEPXHOCTb npu3smbl, | Kom6MHWpOBaHHOE 3aHATHE 2
nupamMuael
Tema 7.6 CopepaHue yyebHOro matepuana
CMMMETpUA OTHOCWUTENBHO TOYKW, nNpAMONA, nnockocTu. Cummerpua B Hybe,
napannenenvnepe, npu3me, nupamupe 2




CummeTpua B Kybe,
napannenenunese, npu3Me,

KoMbuHMpoBaHHOE 3aHATHE

nupamupe
Tema 7.7 MNpodeccuonanbHO-0pMEHTUPOBAHHOE COAEpXaHWe (cofepaHue NPUKNAJHOrO
Mpumepsl CcUMMeTpUA B | MOAYNA)
npodeccum CMMMeTpUA B NPUPOAE, apXMTEKTYPE, TEXHHKE, B BbITY
lpakTuyeckoe 3aHaTHE
Tema 7.8 CopepxaHue yyebHoro Mmatepuana
MpaBunbHble MoHATWE NpaBMNLHOrO MHOrorpaHHuka. CBOMCTBa NpaBUAbHLIX MHOFOTPAaHHUKOB
MHOTOrpaHHUKM, Ux | MpakTUyeckoe 3aHATHE
ceoiicTea
Tema 7.9 CopepxaHue yyebHoro Mmatepuana
LUunungp, ero | Uunuuap w ero anemeHtsl. CeyeHne uunuHapa (napannentHoe OCHOBAHWIO M OCH).
coctagnawwmue. Ceyenune | PassepTia uunuHgpa
uMnuHAapa KombuHupoBaHHoe 3aHATHE
Tema 7.10 MpodeccuoHanbHO-OPUEHTUPOBAHHOE COfepXaHue (copepaHue nNPUKNAAHOro

Kowyc, ero cocraenswouwye.
CeyeHue KoHyca

MOAYNA)

KoHyc u ero anemenTbl. CeyeHne KoHyca (nNapannensHoe OCHOBAHUMIO W NPOXOAALee
Yepes BepPWMHY), KOHUYECKHe ceveHua. Pa3BepTka KoHyca

KombuHKMpoBaHHOe 3aHATHE

Tema 7.11
YceueHHslit kKoHyC. CeveHue
YCEYEHHOTr0 KOHYCa

Copepxaxue yyebHoro marepuana

YceueHHblit KoHyc. Ero 06pa3yowas v eicota. CeueHne yCeueHHOro KoHyca

KombuHupoBaHHoe 3aHATHE

Tema 7.12
Wap u cdepa, ux ceveHus

Copepxanue yuebHoro matepuana

Wap v chepa. BaaumHoe pacnonoxenue cepel u nnockoctu. Cevenue wapa, chepol

KombuHMpoBaHHOe 3aHATHE

Tema 7.13

MoHAaTHe 06 obveme Tena.
OTHOWEHKE obLemMoB
nonoOHbIX TEN

Copepxanue yuebHoro matepuana

MNoHatue 06 obbveme Tena. 06vem kyba u npamoyronbHoro napannenenunena. 06wvem
npu3mMbl U UMAKMHZpa. OTHoweHue oObeMoB NOAOOHEIX Ten. [eoMeTpUyecKuii cMeich
onpegenutens 3-ro nopagka




KombBuHMpoBaHHDE 3aHATHE

Tema 7.14 CopepxaHue yyebHoro matepuana
Obvembl H MAOWAAK | Ofvemsl nupamuasl v KoHyca. 06vem wapa. Mnowagu nosepxHoCcTel Ten 2
NOBEPXHOCTE Ten
KombuHupoBaHHoe 3aHATHE
Tema 7.15 CopepxaHue yyebHoro matepuana
KombuHaymm KoMmBuHaumuu reoMeTpu4eckux Ten
MHOTOrpaHHWKOB W TEn |'|pa|{‘r|..1qec|{0e JAHATHE 4
BpaLLEHUA
Tema 7.16 Copepanue yyebHoro matepuana
[eomeTpuyeckue Wcnone3oeaHue KOMOMHAUMIA MHOTOrpaHHUKOB W TeN BpalEHMA B MNPaKTUKO-
KOMOWHAUMMW HA NPaKTMKE | OPUEHTUPOBAHHBIX 3afayax
[pakTuyeckoe 3aHATHE 4
Tema 7.17 CopepxaHue yyebHoro matepuana
PeweHune 3apay. | 0bvemsl M NNOWAAW NOBEPXHOCTU MHOTOrPAHHUKOB U TEN BpPaLleHUA
MHUI’DI’paHHHI{H W Tena HDHTpgﬂbHaﬂ paﬁm’a 2
BpaLlEHUA
Paspen 8. 14
NepeoobpasHas QyHKUMK,
ee NpuMeHeHue
Tema 8.1 CopepxaHue yyebHoro matepuana 0K-01, OK-02, OK-
MNepeoobpa3Has QyHKUWKM. | 3aga4a 0 BOCCTAHOBAEHMM 3aKOHA [BMKEHMA MO W3BECTHOW cKopocTu. lowaTue 03, OK-04, OK-05,
MNpaeuna HaxXOMAEHUA | uHTerpupoBaHua. O3HAaKOMNEHWE C NOHATMEM WHTerpana u nepeoobfpa3Hoi Ans OK-06, OK-07
nepeoobpasHbIx tyHKuuu y=f(x). PeweHue 3apay Ha ceAa3b nepeo0bpa3HOi M ee MPOU3BOAHOW, fK...
BelYMCNEHMe nepBoobpa3Hoit AnA  paHHoW dyHkuyuu. Tabnuua dopmyn aona
Haxo¥JeHus nepeoobpasHbix. M3yyeHue npasuna BblYUCNEHWA NepBoobpasHoit 2

KombuHupoBaHHOe 3aHATHE

24




Tema 8.2

Mnowaps KpUBONMHERHOI
Tpaneuuu. ®opmyna
HetoToHa - JleitbHuua

CopepxaHue yuebHoro matepuana

3apauM, npuBOAAWME K NOHATWIO OMpefeneHHoro WHTerpana — 0 BbIYUCIEHWM
nnowasuM KpUBONWHEWHOW Tpaneuuu, O nepemeweHun Touku. [loHATHe
onpenenéHHoro uHTerpana. leoMeTpuyecknidi u HU3MYECKMA CMLICN ONpeaeneHHoro

WHTerpana. Popmyna HetoToHa— JleibHuua 2
KomBuHKMpoBaHHOE 3aHATHE
Tema 8.3 CopepxaHue yyebHOro Mmatepuana
HeonpepeneHHbl i W | MoHATME HeONpeLeneHHOro MHTerpana
onpeaeneHHblid uHTerpansl | KoMGWHKMpoOBaHHOE 3aHATHE 2
Tema 8.4 CopepmaHue yuebHoro matepuana
MoHAaTHe 06 onpepfeneHHOM | feoMeTpUYECKMIA CMBICA ONPeAENeHHOro WHTerpana
WHTerpane Kak nnowapu | KombuHupoBaHHoe 3aHATHE 2
KPMBONUHEWHOW Tpanewuuu
Tema 8.5 MNpodeccuonanbHO-OpUEHTHPOBaHHOE COfepXKaHHe (COAepHaHue npPUKNafHOro
OnpepeneHHblit MHTErpan B | Mmogyna)
HM3HH leomeTpuyecKWid cMbich onpeaeneHHoro uHTerpana. ®opmyna HewoTtoHa - JleitbHuya.
PeweHue 3agay Ha NpMMEHEHWe MHTErpana ANnA BHIYMCNEHUA PHU3MYECKUX BENWYMH U
nnouagen
lpaKTUyeckoe 3aHATUE 4
Tema 8.6 CopepmaHue yyebHoro matepuana
PeweHue 3apay. | NepeoobpasHas yHKuMK. [paBuna HaxomaeHUA nepBoobpaszHeix. Ee npumeHeHue
Mepsoobpa3snas dyHKuMK, | KouTponsHas pabora 2
ee NpUMeHeHue
Pazpen 9. 18
Crenexu " KOPHM.
CrenenHas dyHKumA
Tema 9.1 CopepxaHue yyebHoro matepuana OK-01, OK-02, OK-
(TeneHHas (YHKUWA, €€ | MoHATME KOPHA N-0M CTENEHW M3 AEHCTBUTENLHOrO yucna. DyHKUMM v = VX X 03 UP‘EE%EH_O&
ceoiicTea cBoiCTBA U rpadmku. CBOMCTBA KOPHA N-0i CTENEHM )
KomBuHKMpoBaHHOE 3aHATHE 4
Tema 9.2 CopepmaHue yuebHOro Mmatepuana




MNpeobpazoBaHue

lpeobpa3osaHue MppaUMOHaNbHBIX BbipaMeHui

BbIPAMEHWH C KOPHAMM n- [ KOMBMHWPOBaHHOE 3aHATHE 4
Oi CTENEHW
Tema 9.3 Copepanue yyebHoro matepuana
Ceoiictea  crenewu ¢ | MoHaTue cTenedn ¢ NioBbiM pauuoHansHelM nokasatenem. CTeneHHbie dyHKUMM, MX
pauMoHanbHbLIM CBOICTBA W rpacdukm
LeNCTBUTENbHbBIM KombuHupoBaHHOe 3aHATHE 2
noKasarenamu
Tema 9.4 CopepmaHue yyebHoro marepuana
Pewenne uppaunoHanbHblx | PABHOCUNBHOCTL UPPALMOHANLHBIX YPABHEHUI U HEPABEHCTB. MeTodbl UX pelIeHUA.
YPaBHEHWIA U HEPaBEHCTB PeweHne ppaLMoOHanbHbIX YPAaBHEHWUIH M HEPABEHCTB
KombBuHWpoBaHHOE 3aHATHE 6
Tema 9.5 Copepanue yyebHoro matepuana
Crenenu W KOpHW. | Onpepenesne crteneHHoW QyHKUMKM. Mcnonb3oBaHwe ee CBOICTB NMpU  peweHWK
CreneHHan dyHKUMA YPaBHEHMA U HEpaBEHCTB 2
KoHuTpontHas pabota
Pazpen 10. MNokazatensHan 18
dyHKUMA
Tema 10.1 Copepanue yyebHoro matepuana
MNokaszatenvtHasa ¢yHKUMA, | CTeneHe € NPOM3BONLHBIM  [EACTBUTENbHbIM  nokaslatenem. Onpepenexue
ee CBOWCTBA noKasatensHoW QyHKUWM, ee CBOWCTBA W rpaduK. 3HAKOMCTBO C NPUMEHEHWEeM
noxasatensHol QyHkuuW. PeweHwe nokaszatenbHbiX YpaBHeHWit GyHKUWOHaNLHO-
rpauyeckum METOAOM 4 OK-01, OK-02, OK-
KombuHupoBaHHoe 3aHATHE 03, OK-04, OK-05,
Tema 10.2 Copepanue yyebHoro matepuana 0K-07
Pewenne nokasaTenbHbix | PeweHwe nokasaTeNbHbiX YPaBHEHUIA METOOOM YPAaBHWBAHWA MOKA3aTenei, MeTohoM
YPaBHEHWIA U HEPaBEHCTB BEEAEHMA HOBOW NepemeHHol, QyHKuuMOHanbHo-rpaduyeckum metogoM. PeweHue
noKasaTenbHbIX HEPaBEHCTB 8

I'Ipal{"rmqecuoe 3dHATHE

Tema 10.3

CopepmaHue yyebHoro marepuana

PelweHue cucTem NoKasarTenbHbIX y‘pEBHEHHIv“'I




Cuctembl  nokasarenvHeix | KomGuHMpoBaHHoe 3aHATHE 4
YpaBHEHWA
Tema 10.4 Copepmanue yuebHoro matepuana
Pewenue 3afiay. | PeweHne noxasaTenbHbIX YypaBHEHUIA METOAOM ypaBHMBAHWA NOKa3aTenei U MeToLoM
MNokasarensHaa pyHKUMA BBEIEHWA HOBOI NepeMeHHo. PeleHne NOKa3aTenbHbIX HEPaBEHCTE
KouTponeHas pabota 2
Paspen 11. Jlorapudmbl. 30
JNorapugpmuyeckasn
yHKUMA
Tema 11.1 CopepxaHue yuebHoro mateprana
Norapudm yucna. | Jlorapudm yucna. lecATUYHBIA U HaTypanbHbIA norapugmel, Yucno e
JlecaTu4HbIA W | KomBbuHnpoBaHHOe 3aHATHE
HaTypankHbliA  norapugmel, 4
yucno e
Tema 11.2 CopepxaHue yuebHoro mareprana
CeoiicTea norapugmos. | Ceoitctea norapudmos. Onepauns norapupMUpoBaHUs.
Onepauus KombuHupoBaHHoe 3aHATHE 6
norapupMUpoBaHus OK-01, OK-02,
Tema 11.3 Copepmanue yuebHoro marepuana OK-03, OK-04,
Norapudmuyeckan Norapugpmuyeckas yHKUMA W ee cBoiiCTBa OK-05, 0K-07
(yHKUKA, ee CBOACTBA KoMmbuHUpoBaHHOe 3aHATHE 4 f1K...
Tema 11.4 Copepmanue yuebHoro marepuana
PeweHue lMoHATWE norapudMUYecKoro ypaeHeHua. Onepayua noTeHyMpoBaHua. TpU OCHOBHBIX
norapuMuyeckux METOAa peweHWa NorapuMUYECKUX YpasHeHWH: (YHKUMOHANLHO-rpaduIecKuil,
YPaBHeHWI 1 HepaBeHCTB METO/l MOTEHUMPOBAHUA, METO[ BBEJIEHWA HOBOW nepeMeHHoi. JlorapudMmuyeckue
HepaBeHCTBa 8
KombuHupoBaHHoe 3aHATHE
Tema 11.5 Copepmanue yuebHoro marepuana
Cucremsl norapuMUYECKUX | ANTOPUTM  DELIEHUA CUCTEMbl YpaBHEHWA. PaBHOCMALHOCTE NorapudMUyYeckux
YpaBHeHWH YpaBHEHWA M HEPABEHCTB
KoMmBuHUpoBaHHOR 3aHATHE 2




Tema 11.6
Norapudmel B npupoge u
TexHUKe

MNpodeccuoHansHO-OpUEHTUPOBAHHOE COAepXaHWe (CofepxaHue nNpUKNagHoro
MOAYNA)

MpuMeHeHwe norapudma. Jlorapudmuyeckan cnupans B npupoge. Ee matematuueckue

CBOWCTBA 4
lpakTuyeckoe 3aHaThe
Tema 11.7 Copepxaxue yyebHoro Matepuana
Pewenne 3apad. | Jlorapudmuyeckas dyHKUMA. PeleHne npocTelmnx NorapudMU4ecKmux ypaBHeHHIl
Noraputpmel. KouTponsHas pabota 2
Norapudmuyeckan
DyHKUMA
Paspen 12. 10
Muoxecrsa. InemeHTI
Teopuu rpados
Tema 12.1 CopepxaHue yyebHoro marepuana
MHomecTBa MoHATHe MHOMecTBa. MogMHoXecTBo. Onepauumn ¢ MHOXEeCcTBaMu
KombuHupoeaHHoe 3aHATHE 2
Tema 12.2 MpogeccuonanbHo-opueHTHPOBAHHOE CcofepXaHue (cofepXaHue npUKNapHoro
Onepauuu c MHOMecTBaMKu | Moaynsa)
Onepauuu ¢ MmHOKecTBaMu. PelweHne npuknagHeIx 3agay
lpakTuyeckoe 3aHATHE 2
Tema 12.3 CopepxaHue yyebHoro matepuana
Mpachbi MoHaTue rpada. CeA3HbIA rpad, fepeso, UMKN rpad Ha NNOCKOCTH
NpakTuueckas pabota 4
Tema 12.4 Copepxaxue yuebHoro matepuana
Pewenune 3apad. | Onepauuu c mHoxecTeamu. OnucaHwe peanbHbIX CUTYaLUMUA C NOMOLWbLID MHOMECTB.
MHowectsa, lpadel 1 ux | [pumeHeHWe rpadoB K peleHuo 3agay
npUMeHeHue KoHTponeHas pabora 2
Pazpen 13. 3nemeHTbl 26 0K-01, OK-02,
KOMOUHATOPHKH, OK-03, OK-04,
CTaTUCTHKM W TEOpHM OK-05, OK-07
BEPOATHOCTEN K...




Tema 13.1

CopepxaHue yyebHoro matepuana

OcHoBHbIe NOHATUA | [lepecTaHOBKMW, pa3MelleHA, COYeTaHUA.
KOMOMHATOPMKK
KombuHupoBaHHoe 3aHATHE.
Tema 13.2 CopepxaHue yyebHoro matepuana
CobbiTHe, BEPOATHOCTL | COBMECTHBIE U HEeCOBMEecTHble CoBbITUA. TeopeMsl 0 BEPOATHOCTH CyMMblI COBLITHIA.
cobeitua.  Cnowmenwe  u | YcnosHan JaBucumble W HesaBucuMmble coObITMA. Teopembl ©

YMHOXEHKE BEDOHTHOCTEI?I

BEPOATHOCTb.
BEPOATHOCTH NPOM3BENEHUA CcoDBITHIA,

KombBuHupoBaHHOE 3aHATHE

Tema 13.3 lpodeccuoHanLHO-OPUEHTUPOBAHHOE COAEpXaHWe (COflepaHue nNpUKNapHoro
BepoatHocTs B | MOAyNA)
npodeccMoHanbHLIX OTHocuTensHaa wuactota coObITMA, CBOMCTBO ee ycTolvusocTu. CTaTucTuyeckoe
3apavax onpepeneHue BepoATHOCTU. OueHKa BepoATHOCTH COBLITUA

[MpakTuyeckoe 3aHATHE
Tema 13.4 CopepwaHue yyebHoro matepuana
[luckpeTHan cnyvyanHas | Bugwl cnyvaiHeix BenwyuH. OnpegeneHune QUCKPETHOW Cy4ailHOW BENUYWHBL. 3aKOH
BENMYMHA, 3aKOH ee | pacnpefgeneHus AUCKPETHOM CNy4YaiHOoi BENUYKMHbI. Ee YMCNOBbIE XapaKTEPUCTHKM
pacnpefeneHus KombuHupoBaHHOe 3aHATHE
Tema 13.5 CopepxaHue yyebHoro matepuana
3apaun  matematuyeckoi | BapuaumoHHblit  pag. [llonuroH  Yactor W rucrorpamma. CratucTuueckue
CTATUCTUKM XapaKTepUCTUKK pAfa Habngaemsix AaHHbIX

KombBuHupoBaHHOE 3aHATHE
Tema 13.6 lpoeccuoHanLHO-OPUEHTUPOBAHHOE COAEpXaHWe (COflepaHue nNpUKNapHoro
CoctaeneHue Tabnuu w | mogynsa)

AWarpaMmM Ha nNpakKTuKe

MepeuyHaa obpaboTHa CTaTMCTUYECKMX JaHHbIX. [paduyeckoe ux npeacTaeBneHue.
HaxompaeHue cpefHUX XapaKTePUCTUK, HABNIOAAeMBIX JAHHBIX

npaI{TI-"I YeCHOe 3aHATHE




Tema 13.7
Pewenne 3apay. IneMeHTHl

Copepxanue yuebHoro matepuana

InemeHTbl KOMBUHATOPHKK. CobbiTHe, BepOATHOCTL COBLITUA. CNOMEHUE U YMHOMEHME

KOMBMHATOPUKM, BEPOATHOCTEN
CTATUCTUHM M TEOPHUK H{}HrpgﬂbHaﬂ paﬁora 2
BEPOATHOCTEH
Paspen 14. YpaBHenwus u 28
HepaBeHCTBa
Tema 14.1 Copepmanue yuebHoro matepuana
PaBHOCHNBHOCTB PaBHOCUNbHOCTE ypaBHeHuit M HepaeeHcTB. Onpepenenusa. OcHoBHble Teopembl
YpaBHEHUA M HEPABEHCTB. | paBHOCH/ILHBIX NEpexofax B YpaBHEHWAX U HepaBeHcTBax. 0Bwme meTogsl peweHus
06wme meTogbl pelIEHUA YpaBHEHMiA: nepexoj OT paBeHCTBA GYHKUMIA K paBeHCTBY apryMeHTOB Ans 4
MOHOTOHHbIX (DYHKLKIA, METOA pPa3snoMeHUA Ha MHOMMTENM, METO[ BBEJEHWA HOBOM
nepeMeHHo, hyHKLMOHANbHO-Tpauyecknili METOA
KombuHuposaHHoe 3aHATHE
Tema 14.2 Copepmanue yuebHoro matepuana
padmyeckuit metof | OBwmne METOAbl PEWEHWA HEPABEHCTB: NEPEX0[ OT CPAaBHEHUA 3HAYEHUH DYHKUMA K
peleHnA YPaBHEHUH, | CPABHEHWKD 3HAYEHUH apryMeHTOB ANA MOHOTOHHbIX (YHKUWA, METOf WMHTEpBanos, 0K-01, 0K-02, OK-
HepaBeHCTB tyHKUMOHaNbHO-Tpaduyeckuit MeToa. lpacduyeckuit MeTon peleHWs ypaBHeHUH W 03, OK-04, OK-05,
HEepaBeHCTB 4 OK-06, OK-07
KombuHMpoBaHHoe 3aHATHE JIK...
Tema 14.3 CopepxaHue yuebHoro matepuana
YpaeHeHUA u HepaseHcTBa | Onpegenexue mogyna. Packpeimue Mogyns no onpegenexuio. Mpocteiiwme ypagHeHUA
C Mmopynem W HepaeeHCTBa ¢ MogyneM. lpuMeHeHe paBHOCMABHEIX NEPEXOL0B B ONpefeneHHbIX
TUNax ypaBHEHUW U HEPABEHCTB C MOAYNeM 4
KombuHupoBaHHoe 3aHATHE
Tema 14.4 Copepxanue yyebHoro matepuana
YpaBHeHMA M HepaBeHCTBa | 3HAKOMCTBO ¢ napameTpoM. lpocTeiiwmne ypasHeHWs U HEPaBEHCTBa C NapamMeTpom
C napamMeTpamu KoMmbuHUpoBaHHOe 3aHATUE 6

Tema 14.5

MNpodeccuonansHo-0pUeHTUPOBAHHOE COAEPHKaHHe (CofepKaHue nPUKNAAHOro
MoaynA)

PeweHune TEKCTOBLIX 3apaMd I'IpO[I]ECCl-"IDHaJ"IbHDI'D cofepmaHua

A




CoctaeneHue u pewerue | NpakTUYeCcKUe 3aHATUA 8
npoteccMoHanbHeIX 3ajaq
C NOMOLWbLIO YPaBHEHUA

Tema 14.6 Copepmanue yyebHoro matepuana

Pewenwne 3apay. YpasHeHua | 06wme MeTogbl peweHUA ypaBHEHWH. YPaBHEHUA W HEDABEHCTBA C MOAYNEM MU C
W HEpaBeHCTBa napamerpamu

MpaKTUYecKoe 3aHATHe 2
MpomexyTouHas atTecTayua (Ixk3ameH) 6
Bcero: | 340
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