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Paboyas nporpamma y4yebHol  AucuuMnaMHbI - «MaTemaTuka»  paspaboTaHa B
cooTBeTCTBUM € TpeboBaHusmmM ®rOC COO, PekoMeHAaUMsAMK MO OpraHv3aumy nonyyveHuns
cpefHero obLero obpasoBaHWs B Npefenax OCBOEHWS 06pa3oBaTeNlbHbIX MPOrpamMmm CpeaHero
npogeccMoHaIbHOro  06pasoBaHNs Ha 6ase OCHOBHOFO 06LLEr0 00pa3oBaHUA C  YYeTOM
Tpe6oBaHWA hefjepanbHbIX FOCY[APCTBEHHbIX 00pa30BaTeNbHbIX CTaHAApTOB, Ha OCHOBE
npvMepHoli paboyeii Nnporpammbl 06LL,e06pa3oBaTeNbHON yHebHOW AMCLUMNANHBI «MaTemMaTnKa»
1 SBNSETCA YacTbi0 OCHOBHOM Mpo(eccrMoHanbHOV 06pa3oBaTenbHON NporpaMMbl NOATOTOBKY
cneupanncTos cpegHero 3seHa (MMCC3) no cneyuansHocTy CMO 09.02.07 VIH(opMaLOHHbIe

CMCTeMbI K NporpaMmmmnpoBaHue.

OpraHusauna-pa3paboTumnk:  CMONEHCKoe  06/M1aCTHOe  rocyfiapCTBeHHOe  OHO[pKETHOe
npotheccMoHabHoe 06pa30BaTe/IbHOE YUpeXaeHNe «BA3eMCKMIA NONMTEXHUYECKNIA TEXHUKYM»
(COrernoy BIT)

Paspabotumkn: WMBaHuoBa AneHa BnagucnasosHa, Lllanosanosa Bepa BuTanbesHa,
npenogasatenn COIrbroy BT

PEKOMEHAOBAHO

MpoTokon MeToAnYecKoro coeeta
COorenoy BTt

oT «28» aBrycra 2023 r. Ne 1



COOEP>XXAHWE

1. MACTMOPT PABOYEW MPOrPAMMbI YYEEHOW ANCUUMVHDI
2. CTPYKTYPA NCOAEPXAHVE YYEBHOW ANCLMM/INHBI

3. YCNOBWA PEANTIU3ALINN YUEEHOW ONCUMMINHDI

4. KOHTPO/Ib N OLIEHKA PE3Y/IbTATOB OCBOEHUA YUEBHOM

ONCLUMNAVHBI

19
37

39

1 MACMOPT PABOYENMPOrPAMMbI YHYEBHOW ANCLMIVIHBI
MaTemaTtuka

11 MecTo ANCUMNINHBI B CTPYKTYpe 06pa3oBaTenibHoi nporpammbl CMO
O6Leobpa3oBatenbHas AncumnanHa «MatemaTnka» fBNSeTCAa 06M3aTenbHOWM YacTbio

061L,e06pa3oBaTeNbHOrO LKA 06pa3oBaTenbHOV nNporpaMmbl B cooTBeTcTBUM ¢ PIOC no
cneupmansHocT CMO 09.02.07 VIHopMaLMOHHbIe CUCTEMbI U NPOrpamMMupoBaHue.

12, MecTo YyuyeGHOM AUCUMNAMHBI B CTPYKType OCHOBHOW  NpotheccroHasbHOM

06pasoBaTe/ibHOM NPorpammbi:
[LUCUMNAMHA BXOAWT B LMK/ 061L,e06pa30BaTe/bHbIX AUCLUNANH (MOBbILLEHHbI YPOBEHb)

1.3. Llenu 1 nnaHvpyemble pe3ynbTaTbl 0CBOEHUS YUeGHOW ANCLMMIMHDI
CofepxkaHue — mporpamMmbl  06LLe06pa3oBaTeNnbHO  AUCLMNNHBL  «MaTemaTuka»

HarpasneHo Ha [OCTUXeHVe Pe3y/ibTaToB ee U3yYeHWst B COOTBETCTBUM ¢ TpebosaHmamu PIroC
COO c yyeTom npodeccroHanbHoli HampaeneHHocTn ®FOC CrO.



OcBOeHMe coaepxaHns yueGHOI ANCLUNNNHLI «MaTemaTuKa» 06ecneynBaeT OCTUXEHUE CTY/AEHTaMN CNeAYIOUNX Pe3ybTaToB:

Kog 1 HaumeHoBaHe
hopmupyembix
KOMMNeTeHL i

OK 01.BblbupaTth
CMocoGbl pelenus 3agay
npotheccnoHanbHoi
JeATeNbHOCTU
NPUMEHNTENLHO

K Pax/nuHbIM
KOHTEKCTaM

MnaHnpyemble pe3ynbTaThl 0CBOEHWUM NNCULL b LIHbBI

Ob6wue
TOTOBHOCTb K TPyAy, OCO3HaHWe LEHHOCTH
macTepcTsa, TpyAonio6ue;
TOTOBHOCTb K @KTMBHOW  [eATenbHOCT!
TEXHOMOTUYECKON W COLMaNbHOM  HanpaBneHHoCTH,

AvcuunnnHapHsie
-BNafjeTh METOAAMW [0Ka3aTeNbCTB, aNropuTMamu PeLIeHNs 3ajad; ymeHue
(opMynupoBaTh OMpedeneHnsi, aKCMOMbl M TEOPEMbI, MPUMEHSTb  WX.
NPOBOAWTH [JOKA3aTeNbHbIE PACCY KAEHNS B XO/E PELeHNs 3aaay;
- yMeTb OMepupoBaTh NOHATUAMMU: CTEMeHb YWCNA, NOTapudM uucna: ymeHue

CMOCOGHOCTb  WHWLMMPOBATb,  MNAHWPOBATb W BBINONHATL  Bbl nor HUA p co
CaMOCTOATE/NbHO BbIMONHSATH TaKYI0 JEATENbHOCTb; CTS n  nor npeo6p HUA  APOGHO-PALMOHANBHBIX
- WHTEpec K pax/uyHbiM cepam T HO  Bbl i

NesiTeNbHOCTH. - yMeTb OMepupoBaTb MOHATUAMW:  PalNOHanbHble, MPPaLMOHaNbHbIE,
OanapeHue yi yue6 nokasatefbHble, ~ CTeMeHHble, norapumuyeckue,  TPUTOHOMETPUUECKME

N03HaBaTeNbHBIMI ASCTBUAMM
a) 6a30Bble N0TMYECKMe AeACTBIA:

€aMOCTOATENbHO (hopmynmposarh [
aKTyanusuposatb  npobnemy, —paccmaTpuBaTh  ee
BCECTOPOHHE;

YCTaHaBNMBaTb  CYLIECTBEHHbIA MPU3HaK  nau
OCHOBAaHWA ANS  CPaBHEHWs,  Knaccupukauymi n
0606LieHMs;

onpefensiTb  UeMN  [JesTenbHOCTW,  3ajaBaTb
napameTpbl 1 KPUTEPUM X JOCTIKEHNS;

- BbISBNATL 3aKOHOMEPHOCTM U MPOTUBOPEYNs B
PaccmMaTpUBaEMbIX SBMEHNSX;

- BHOCUTb KOPPEKTUBbI B [€ATENbHOCTb, OLEHUBaTb
COOTBETCTBUE Pe3yNbTATOB LiENiM, OLEHUBATb PUCKM
NOCNeACTBU AeATeNbHOCTH;

- pasBuBaTb KPEATMBHOE MbilLNEHUE MPU PELIeHN
KN3HEHHbIX NPOGNEM

6) 6a3oBble UccnefoBaTeNbCKUE AEiiCTBUSA:

- BNajeTb HaBblKaMM yueGHO-NCCNEA0BATENbCKON
NPOEKTHO [JesTeNbHOCTM, HaBbIKAMW pa3pelleHus
npobnem;

BbIBNATL  MPUYMHHO-CNIE/ICTBEHHbIE  CBA3M U

YPaBHEHNA 1 HEPABEHCTBA, UX CUCTEMbI;
- yMeTb OMepupoBaTb MOHATUAMU: (YHKUWS, HempepbiBHas DYHKUWS,
npon3BoAHas, NepBooGpasHas, onpeaeneHHbIi uHTerpan;
- yMeTb HaxoAuTb MPOWU3BOAHbIE 3NEMEHTapHbIX (YHKLWUA, WCNONb3ys
CpaBoYHble MaTepuanbl; UCCNEA0BaTb B MPOCTEAWMX CNyYasX HYHKLMWA Ha
MOHOTOHHOCTb, HAaXOAWTb HauGonbLIMe 1 ty it;
CTPOMTb  TPaUkM  MHOTOUNEHOB  C  WMCTIONb30BaHWeM  anrnapara
MaTeMaTM4YeCcKoro aHanu3a: NPUMEHsTb MPONU3BOAHYIO MPU PelleHny 3ajad Ha
[JBAXKEHME:

pewatb  MpaKTMKO-OPUEHTMPOBaHHbIE 33jaduM  Ha  Haubonblie U
HaUMeHbLUNE 3HAUEHWA, HA HAXOX/eHWe MyTH, CKOPOCTY U YCKOPEHNS;
- yMeTb OnepupoBaTh MOHATMAMW: PALMOHANbHAA (YHKLWS, MOKasaTenbHas
yHKUWA, cTeneHHas yHKUMA, norapugmunyeckas DyHKUMA,
TPUroHOMETPUYECKHNE (YHKLMM, 0BPaTHbIE (yHKLUM:
- YMeHWe CTPONTL TPathKi N3yUeHHbIX HYHKLMIA, MCMONb30BaTb Tpatuky Npu
M3yYeHUn MPOLECCOB M 3aBUCMMOCTEM, MpW pPelweHnn 3ajad u3 Apyrux
yueBHbIX MPeAMETOB M 33jay M3 peanbHOM XKU3HW: BbIpaXaTb (opmynamu

T MeXzy ;

- YMeTb peLuaTh TeKCTOBbIE 33a4N PasHbIX TUMOB (B TOM YNC/E HA MPOLEHTBI,
[ONN 1 4acTW, Ha ABUXeEHWe, paboTy, CTOMMOCTL TOBApOB W YCAYT, Hanoru,
3ajaun n3 obnactn ynp n cemeit (huHaHcamu);
COCTaBNIATb BbIPAKEHWS, YPaBHEHWA, HEPABEHCTBA U UX CUCTEMbI MO YCOBUIO

aKTyanuaupoBaTh 3ajjady, BbIABUTaTb rUMOTE3y ee
PeleHus;, HaxoANTb apry MeHTbl ANA JoKasaTenscTBa
CBOMX  YTBEPXK/EHWIA, 3ajaBaTb  napameTpbl U

3afjaum, UCCnejoBaTh MoNyyeHHOe PeleHie 1 OLeHUBan, NPaBAoNoA0GHOCTb
pesynbTaTos;
- yMeTb OMepupoBaTb MOHATUAMU: CPeAHEe apudMeTUUYEecKoe, MeAnaHa,

KPUTEPUM PeLLeHNs; HanGonbliee ¢ , pasmax, , CTaHjapTHoe
- aH Tb 10Ny B Xoge 3ajaun  oTK UNCNOBOrO  Habopa; YMeTb W3BMieKaTb, WHTEPNPETUPOBATL
pesynbTathl, KPUTUYECKN OLieHMBaTh VX MH(OPMAUMIo, NPeACTaBNeHHYI0 B Tabnuuax, Ha AvarpamMmax, rpatukax,
[l0CTOBEPHOCTb, MPOTHO3MPOBATL U3MEHEHNE B HOBLIX OTP@XKAIOWYI0 CBOWCTBA PeasbHbIX MPOLECCOB W SBNEHWIA, NMpeACTaBNATb
YCNOBUSX; VH(OPMALVIO C NOMOLLbIO TaGAWL, 1 AMArPaMM; UCCNeA0BaTh CTAaTUCTMYECKUE

- YMeTb MepeHOCUTb 3HaHWS B MO3HABATENbHYIO U
NPaKTMYeCKy 10 06/1aCTV KIUHEACHTENLHOCTH;

YMeTb  WHTErpupoBaTb  3HAHWA U3 PasHbIX
npeAMeTHbIX 06nacTei;
- BbIIBUraTb HOBbIE WAeM, MpeanaraTb OPUriHabHble
NOAXOAbI 1 PELLeHNS;
¥ CMOCOGHOCTb X WUCMONb30BAHUA B NO3HaBaTeNbHOM
V1 COLManbHoii NpakTuke

[JaHHbIe, B TOM YUC/IE C NPUMEHEHNEM TPA(UYECKUX METOAO0B U ANEKTPOHHbIX
CPeAcTs;

- YMeTb 0nepupoBaTh MOHATUAMW: CRyYaiiHbIi OMbIT U cAyyYaliHoe COGbITHE,
BEPOSTHOCTb  CNYYaiiHOr0 COBLITUSA; YMEHWe BbIYUCIATb BEPOSTHOCTb C
MCMONb30BaHMEM TPAPUUECKUX METOAOB; MPUMEHATL (HOPMY/bl CNOXKEHUS 1
y BEPOATHOCTEIA, TOPHbIE (DaKTbl 1 (YOPMY/IbI NPV PeLLeHn
3afay; OUEHMBATb BEPOATHOCTM peanbHbIX COObLITUA, 3HAKOMCTBO CO
CNyYaiiHbIMI BENMUUHAMM; YMEHUE NPUBOANTL NPUMEPbI MPOSIBNEHNS 3aKOHa
60NbILIMX YNCEN B NPUPOAHBIX U OBLUECTBEHHBIX SBNEHMSX;

- yMeTb OMepupoBaThb MOHATUAMK: TOUKA, NPSMast, MNAOCKOCTb, MPOCTPAHCTBO,
ABYTPaHHbI  Yron, — CKpewusalowuecs npsamble,  MapannensHocTb ¢
NepneHANKYNAPHOCTL NPAMBIX W MNOCKOCTER, Yron Mexay NpAMbIMA, yron
MeX/y NPSMO M MAOCKOCTbIO, Yron MeX/y MnoCKOCTAMM, PaccTosiHue oT
TOYKM [0 MNOCKOCTM, PACCTOSHME MeXAy NPAMbIMM, PaccTOsHUE Mexay
NNOCKOCTAMY; YMEHWE UCMONb30BaTh MPY PELLIEHNM 3aja4 N3yUeHHble (aKTbl
W TeOpeMbl MNAHUMETPUM; YMEHMe OLEHWBaTb pa3mepbl  OGbLEKTOB
OKpY XAIOLLEro Mupa;

- YMeTb OMepupoBaTh MOHATUAMM: MHOTOTPAHHUK, CeYeHNEe MHOTOTPaHHMKA,
Ky6. nap. 1eA, NpU3Ma, , (Ury pa 1 NOBEPXHOCTh BPALLEHUS,
UWMHAD, KOHYC, wWap, cgepa, CeyeHUs (Urypbl BPALLEHUA MNOCKOCTb,
Kacalowasca cthepbl, UAMHAPA, KOHYCa, MAOWagb NOBEPXHOCTU MUpaMugbl,
NpU3MbI, KOHYCA, LWAMHAPA, NNowaab cepel, 06bem Ky6a, npsmMoyroibHoro
napaxnenenunesa, NUPaMuabl, MPU3MbI, LWAMHAPA, KOHYCA, Lapa; yMeHue
1306paaTb MHOTOrPaHHNKIA 1 NOBEPXHOCTY BPALLLEHNA X CEYEHUS OT Py ki,
C MOMOLbI0 YEPTEXHBIX MHCTPYMEHTOB W 3N1EKTPOHHBIX CPEACTB; YMeHue
pacnosHaBaTb  CUMMETPMIO B  MPOCTPAHCTBE; YMEHWe  PacrnosHaBaTbh
NPaBUIbHbIE MHOTOFPaHHIKM.

- yMeTb OMepupoBaTh MOHSTUSAMM: [JBWKEHWE B MPOCTPAHCTBE, MOAOGHbIE




(Urypbl B POCTPAHCTBE; UCMO/b30BATbL OTHOLIEHWE MAOLLa/H NOBEPXHOCTEN
1 06beMOB NOAOGHbIX (UIyp NpU peLeHnn 3aaau.

- YMETb BbIYACAATL TEOMETPUYECKMe BENMUMHBI (ANWHA, YTon, naouwads,
06beM, NNOLLab MOBEPXHOCTH), UCMONb3YS N3yUYeHHbIe HOPMY/bl U METOAbI.

- YMeTb ONepupoBaTh MOHATUAMK MPAMO)rONbHAsA CUCTEMA KOOPAVHAT,
KOOPANHATBI TOUKM, BEKTOP, KOOPAMHATLI BEKTOPA, CKANsipHOe Mpon3sejeHue,
Yron Mexay BeKTOpaMi, CyMMa BEKTOPOB, MPOU3BEJEHUe BEKTOPA Ha YUCAO:
HaXOAUTb C MOMOL{bIO M3>UCHHBIX (HOPMYN KOOPAMHATHLI CepeduHbl OTPesKa,
PaccTosHMe MexXay ABYMS TOUKaMUA.

-yMeTb BbIGUPATL MOAXOASLMIA U3YUEHHbIA METOA AN PelleHns 3ajaun,
pacnosHasaTb MaTemaTiueckiue (akTbl W MaremaTuyeckue Mopenu B
NPUPOAHBIX U OGLLECTBEHHBIX SIBMEHUAX, B UCKYCCTBE, YMEHWUE NPUBOAUTL
npvmepsb! MaTemMaTU4yeckux  OTKPbITUIA poccuiickoit n  muposoit
MaTeMaTUieCcKol HayKu.

-yMeTb  OMepupoBaTh MOHATUAMW:  OMpejeneHve, akcuoma, Teopema
CneAcTBMe.  CBOWCTBO.  MPM3HAK.  [OKA3aTenbCTBO.  PaBHOCW/bHbIE
(OpMyNMPOBKY; yMeHWe (HOpMyNMpoBaTe 0BGPaTHOE M MPOTUBOMONOXHOE
yTBEPX/eHWe, MPUBOAUTL MPUMEPbI U KOHTPMIPUMEPLI, WCMONb30BAT METOZ
MaTeMaTUueckoi MHAYKUWM, NPOBOAWTL [OKA3aTeflbHble PACcCyXXAeHWA Mnpu
PeLeHy 33aY, OLEHNBAThL 1OTUYECKYIO MPABULHOCTb PACCYXKACHNIA;

- YMETb OMepupoBaTh MOHATUAMU: MHOXKECTBO, NOAMHOXECTBO, ONepauuy Hap
MHOXECTBAMU; YMEHWE WCrI0Nb30BaTh TEOPETUKO-MHOXECTBEHHBIN annapart
AN ONUCAHWUS PeanbHbIX MPOLECCOB M SBAEHUI NPU PelieHun 3ajad, B TOM
uncne U3 Apyrux y4e6HbIX NpeamMeTos;

- YMETb OMEpUpPOBaThL MOHATUAMU rpad), CBA3HLINA rpad, AepeBo, WMKA, rpad
Ha MNOCKOCTM; YMEHWe 33aJaBaTb W OMUCHLIBATH rPadbl  PasNUUHBIMU
C€Noco6amu: NCMoNb30BaTh FPpadbli NPV PeLeHnM 3ajaq:

- yMeTb CBOGO/HO OMEpPUPOBATh MOHATUAMU COYETAHME, NEPecTaHOBKa, YNCIo
COYETaHWiA, YMCAO MEPECTAHOBOK; GUHOM HbIOTOHA; YMeHWe NPUMeHSTh
KOMGUHATOPHbIE (haKTbl U PacCyXXAEHUs ANA PeLUeHus 3ajau:

-yMeTb OMepupoBaTh MOHATUAMU: HATYPasbHOE YMCAO, LeNoe YMCIo, OCTaToK
no MOAYNIO, PAUMOHANLHOE UUCNO, MPPALUOHANLHOE HYUCNO, MHOXECTBA
HaTypanbHbIX, UENbIX, PaLMOHANbHBIX, AEMCTBUTENbHBIX 4MCEN; yMeHue
UCMONb30BaTh MPU3HAKN  JENNMOCTH, HaUMeHbLINK obWnii  aenuTens
HauMeHblee obujee KpaTHOe, anroputM EBKAMAA MPU PelieHun 3ajay.
3HaKOMCTBO C Pa3NINYHLIMU NO3NLMOHHBIMU CUCTEMAMI CUUCTIEHNS;

- yMeTb CBOGOAHO OMepUpoBaThL MNOHATUAMM: CTeNeHb C LenbiM MoKasaTenem,
KOpeHb HATYpanbHONl CTeMeHu, CTeneHb C PaLVOHaNbHBIM MOKasaTeneM,
CcTeneHb C AeiCTBUTENbHBIM (BELYECTBEHHbIM) NOKasaTenem, norapudm ymucna,
CMHYC, KOCMHY C M TAHFE€HC NPON3BONBLHOTO YMCAa.

yMeTb  OMepUpoBaThb  MOHATUAMM  TOXAECTBO.  TOX/ECTBEHHOE

np 3 3 p TBO, CUCTEMA  YPaBHEHWi 1
HEPABEHCTB.  PABHOCUNLHOCTb  YPAaBHEHWA.  HEPAaBEHCTB M CUCTEM,
paLuoHanbHble. MppaynoHanbHble. noKasarenbHble. CTeneHHble,

norapudmuyeckiue,  TPUTOHOMETPUYECKUE — YPaBHEHUS,  HepaBeHCTBa U
CUCTEMbI: YMEHWUEe PELaTh yPaBHEHWs, HEPABEHCTBA U CUCTEMbI C MOMOLLbIO
paxnMUHbIX MPUEMOB: pelaTb ypPaBHEHWUs, HEPaBeHCTBA W CUCTEMb C
NapameTpoM, NPUMEHSATL YPaBHEHWS, HEPABEHCTBA, MX CUCTEMbI ANS PelleHms
MaTeMaTUuecknX 3afad W 3a4ay M3 paxanuHbix 06nacTeii Hay ki W peanbHoM
KN3HU;

-ymMeTb CBOGOAHO OMEpMPOBaTL MOHATUAMMK: rpatuk (yHKUMK, oGpaTHas
(yHKUMS,  KOMMO3ULMA  (YHKUWMA, NuHeiiHas  dYHKUMS,  KBaapaTUuHas
(yHKUMS, CTeneHHas dyHKUWMA C LenbiM Mokasatenem, TpUroHOMeTpuyeckue
(yHKUMK, 0GpaTHbIE TPUrOHOMETPUUECKUE (YHKUMM, noKasaTenbHas
norapudmuyeckas y HKLUU, yMeHWe CTPOUTb rpadukn MyHKLWA, BbINONHATL
npeo6pasoBaHns  rpaukoB ¢y HKUUIN MCHUE — WMCnonb3oBaThb  rpaduku
(YHKLMA NS M3YUYEHNS MPOLIECCOB W 3aBUCUMOCTEN MpU PeleHun 3ajad u3
APYTUX Y4eBHbIX NPeAMETOB M U3 PeaNbHON XKU3HK, BbIpAXKATb (HOPMynamu

T Mexay ) MCHWe  CBOGOAHO  OMEpUPOBaTb
NOHATUAMM: YETHOCTb )y HKLIMW, NEPUOANYHOCTL (hy HKL{M, OFPaHNYEHHOCTb
(PYHKLMW, MOHOTOHHOCTb (DYHKLMW, 3KCTPEMYM (YHKUMW, Hanbonbluee n
HauMeHblUEe 3HAUYEHN (YHKUAM HAa MPOMEXYTKE, YMeHWe nNpoBOANTb
vccnefoBaHue (yHKLMN:) MCHIE CMONb30BaTL CBOWCTBA U rpadiKi dhy HKLWiA
ANA PeLeHNs ypaBHeHWIA, HepaBeHCTB 1 3ajad C napameTpamu; n3o6paxarh Ha

KOOPAVHATHOM MNOCKOCTA MHOXECTBA PELUEHWIl YPABHEHNIA, HEPaBEHCTB 1 X
cucTem;

-ymMeTb  CBOGOJHO  ONEPUPOBATb  MOHATMAMM  MOCNEAO0BATENbHOCT,
apuMeTnyeckas NpPOrpeccus, reoMeTpudeckas MPOrpeccus, GECKOHEYHO
y6blBalowas reomeTpuyeckas nporpeccus. yMeHue 3ajjaBath
n0CNeA0BaTENLHOCTM, B TOM YUC/E C MOMOLLBIO PeKY PPEHTHBIX hopMy /T;

- YMETb ONepupoBaTh MOHATUAMM: HEMPEPLIBHOCTL (DYHKLMMA, acUMNTOTbI
rpauka hyHKUWM, NepBas v BTOPast NPON3BOAHAA DYHKLMN, FEOMETPUYECKUii



W (U3NYECKWA CMbICN  MPOWU3BOAHOI, nepBooGpasHas, onpefeneHHbIN
VHTErpan; yMeHWe HaxoAuTb aCUMNTOThl rpatuka yHKUWK; ymeHne
BbIYUCAATL MPOM3BOAHbIE CYMMbI, MPOM3BEAEHNS, HACTHOTO M KOMMO3ULUM
(DYHKUMIA, HaXOAUTb ypaBHEHWe KacaTenbHOW K rpatvky (yHKUWN.yMeHne
MCMONb30BaTh NPOU3BOAHY 10 ANA UCCNEA0BAHUA (YHKLMIA, ANS HAXOXAEHNS
HAUN>UIWEr0 PElWeHNs B  NPUKNagHblX, B TOM YUACMe  COLMaNbHO-
IKOHOMUYECKNX W (DUNYECKUX 33jauax, ANs OMpeAeneHns cKopocTu i
YCKOPEHWS; HAaX0AuTh MAOWAAM U 06beMbl Ur>p C MOMOWLIO MHTErpana,
NPUBOAUTL  MPUMEPbI  MATEMaTUYECKOTO —MOJAENNPOBAHMS C  MOMOLLbIO
AnddepeHynanbHbIX ypaBHEHUA.

- yMeTb OMepupoBaTh MOHATUAMM oe uucno, Hble
KOMMNIEKCHbIE 4YMCNA, MOAY/b W apryMeHT KOMMNEKCHOrO uic-na. (opma
3aMMUCK  KOMMAEKCHBbIX 4uMcen (FeOMETpUYecKasi, TPUTOHOMETpUYecKas W
anre6pavueckas); ymeTb MPOM3BOAUTL — apu(MeTMueckue aelicTeus  c
KOMMNIEKCHBIMW YNCNAMI, NPUBOAUTEL MPUMEPbI NCTONbL30BAHUA KOMMIEKCHBIX
umcen;

- YMeTb CBOGOAHO OMEPUPOBATL MOHATUAMU: CPeAHee aputmMeTUyeckoe,
MeJuaHa, Haubonbluee W HaWMeHbllee 3HaYeHWs, pasmax, AWUCTepCUs,
CTaHJApTHOE OTKMOHEHWEe [ANA OMACAHWA YMCMOBBIX [JaHHbIX; YMeHue
UCCneAoBaTh CTAaTUCTUYECKUE [aHHblE, B TOM 4MCMe C  MPUMEHEHUEeM
rpayeckux MeTOA0B W INEKTPOHHbIX CPEACTB; rpadmyeckin MCcneoBaTh
COBMECTHbIE HaG/IO/\CHNA C MOMOLLbI0 4UarpaMm PaccemBaHus U NMHERHOM
perpeccuu;

- YMETb HAXOAWTb BEPOATHOCTU COGLITUIA C MCMONL30BAHUEM TPaBUUEcKUX
MEeTO/0B; NPUMEHSTb ANA PelleHns 3aad OPMY/bl CIOKEHUS U YMHOXEHNS
BEPOATHOCTEW, (DOPMyNY MOAHOW  BEPOSTHOCTW,  hopmyny — BepHynnm,
KOMOMHATOPHbIE (aKTbl 11 OPMY/bl, OLEHUBATL BEPOATHOCTU PeanbHbIX
COGLITMIA;  yMeHMe —OnepupoBaTh  MOHATUAMM:  CyuaiiHas — BennuMHa,
pacnpejeneHne BepOSITHOCTEW, MaTemaTUdeckoe OXWAaHWe, AUChEepcUs W
CTaH/apTHOE OTK/MOHEHUE CYYaiiHONM BENMUMHbI, DYHKLMN pacnipefencHus u
MIOTHOCTY PABHOMEPHOTO, MOKA3aTeNbHOrO U HOPMANbHOTO pacnpeeneHuii,
yMeHUe UCMOoNb30BaTh CBOWCTBA W3YUYeHHbIX PacripefencHuil Ans pelieHus
33jay4; 3HaKOMCTBO C MOHATMAMM  3aKOH GOMbLIMX 4MCeN, MeTOAbl
BbIGOPOUHBIX WCCNEA0BAHUM; YMEHWe MPUBOAUTL MPUMEPbI MPOSBNEHNS
3aKOHa 6ONbLIMX YNCEN B NPUPOAHbIX U OGLLECTBEHHbIX SBNEHUSAX.

- ymeTb CBOGOAHO OMepUpoBaTh MOHATUAMM: TOUKA, NPAMas, MIOCKOCTb.
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NPOCTPAHCTBO, OTPE3OK, NIy, MAOCKWIA YTON, ABY PaHHbIN Yron, TPeXrpaHHbi
yron, T nap: [ npsmble,
NapannenbHoCTh U MeprieHAUKy IAPHOCTL NPAMBIX U MIOCKOCTEN, Yron Mexay
NPAMBIMYK, YrON MeX/Jy MPSMOiA U NIOCKOCTLIO, YO MeXay MAoCKOCTAMM,
yMeHUe UCMoNb3oBaTh MPW PelleHUN 3aday M3y ueHHble (akKTbl U Teopembl
NNaHUMETPUM, yMeHWUe OLEeHMBATL Pa3mepbl 0GLEKTOB B OKPYXalolem Mupe,
YMeHMe 0MepupoBaTh MOHATUAMU MHOTOTPaHHUK, CeYeHWe MHOTOTPaHHUKA,
NpaBUNbHbIA MHOFOTPaHHUK, MPWU3Ma, Nupamuaa, (Urypa v MOBEPXHOCTb
BPALLEHNS, LMAMHAD, KOHYC, Wap. c(epa, pasBepTKa MoBepXHOCTH, CeueHus
KOHYCa M LMAMHAPA, MapanfenbHble OCU WM OCHOBAHMIO, CeueHue Lapa,
MN/I0CKOCTb, Kacalowasca chepbl, LUINHAPA, KOHY Ca; yMEHWUe CTPOUTL CedeHue
MHOTOrpaHHUKa, 1306paxaTb MHOrOTPaHHUKW, (UIYpbl U NOBEPXHOCTH
BPAWEHWA, WX CEYEHWs, B TOM YUC/E C MOMOLLbIO 3N1EKTPOHHbIX CPEACTB,
yMeHUe MPUMEHSTb CBOWCTBA TEOMETPUUYECKMX (UTYP, CaMOCTOSTENbHO
(OpMyNMpPOBaTL ONpeAeneHus U3yyaeMbiX (Uryp, BbIABUraTb TUMOTE3bl O
CBOWCTBAX M MpU3HAKAX TrEOMETPUYECKMX (Uryp, 0GOCHOBLIBATL WM
0npoBepraTh UX; YMeHWe MPOBOAUTH K Guryp no pa
npuU3HaKaMm, BbINONHATL HEOGXOANUMbIE AONONHUTENbHbIE MOCTPOBHNS.

-ymMeTb CBOGOAHO OMEPUPOBATbL MOHATUAMM: M/oWadb GUrypbl, 06bem
(Urypsl, BENMUWHA YTNa, PaccTOHME OT TOUKM JO MIOCKOCTM, PaccTosiHue
MeXJy NpAMbIMA, PAcCTOSHUE MeX[y MIOCKOCTAMM, nnowaas chepl,
nnowaab NoBEPXHOCTU MUPaMUALI, MPU3MbI, KOHY Ca, LMAWHAPA, 06beM Kyba
NPAMOY FONILHOTO Napannenenunesa, NUPaMuabl, NPU3MbI, LUAMHAPA, KOHYCa
wwapa, yMeH1e HaxoAuTb OTHOLIEHME 06bEMOB NOAOGHBIX (Uryp;

- ymMeTb CBOGOJHO OMEPUPOBaTb MOHATUAMMW: [BUXKEHWE, NapannenbHbiit
NepeHoc, CUMMETPUA Ha M/IOCKOCTW W B MPOCTPAaHCTBE,  MOBOPOT,
npeoGpasoBaHme NOAOGHS, NOAOGHbIE (UrY pbi, YMEHUeE PAacrio3HaBaTb paBHble
¥ NoAOGHbIE (Urypbl, B TOM 4uCie B MPUPOJE, WCKYCCTBE, apXUTEKType;
yMeHMe  WCMONb30BAaTb  FEOMETPUYECKUE  OTHOLIEHMS. HaxoAnTL
reoMeTpuUYecKue BeNMUYMHBI (XNMHA. YroN, naowags, 06bem) Npu peLueHnn
33/ja4 13 APYTuX y4eBHbIX NPeMETOB U U3 PeasbHOI XKUHU.

- ymMeTb CBOGOAHO OMEPUPOBATL MOHATUAMM  MPAMOYTONbHas cuCTEMa
KOOPAVHAT, BEKTOP, KOOPAMHAThl TOUKM, KOOPAMHATbl BEKTOPa, CymMMa
BEKTOPOB, NPON3BEAEHME BEKTOPA HA YMCNO, Pax/oXKeHNe BeKTopa Mo Gasucy ,
CKansApHoe Mpou3BejeHue, BEKTOPHOE NPOM3BE/JEHME, YTON MeX/y BEKTOpamut;
yMeHWe WCMoNb30BaTh BEKTOPHBIA M KOOPAVHATHbIM METOA XNfi pelleHus




OK 02 Mcnonb3osaTh
COBpeMeHHble CpeacTBa
noucKa, aHanusa n
VHTEpnpeTaLum
WHpopmaLum, n
VH(OPMALIMOHHblE
TexHonorum Ans
BbINOMHEHNA 334
Npothece oHaNbHO
[eATeNbHOCTI

B 061aCTH LIEHHOCTM HAayYHOrO MO3HAHWS:
-C(HOPMUPOBAHHOCT MUPOBO33PEHUS,
COOTBETCTBYIOL|ETO COBPEMEHHOMY YPOBHIO PasBUTUS
HayKu W OBL|ECTBEHHON MPaKTUKM, OCHOBaHHOTO Ha
Avanore KynbTyp, CrOCOGCTBYIOUErO  OCO3HAHMIO
CBOErO MecTa B MOMNKY/bNYPHOM MUpe:
COBEPLUEHCTBOBAHWE A3bIKOBOW 1 UMTATENbCKOM
KyNblypbl Kak CpeAcTBa B3aMMOAEWCTBUS Mexay
N10bMU 1 NO3HaHNA MUpa:
- 0CO3HAHWE LIEHHOCTU HAYYHOW [eSTeNbHOCTH,

TOTOBHOCTb OCYLLLECTBAATL NPOEKTHYIO M paunoHanbHble,
MCCNEA0BATENLCKOKD AEATENLHOCTL UHANBIUAYANbHO 1

B rpynne.

OBnagieHne i yueo!

reoMeTpUYecknx 3adad v 3ajay Apyrux y4yeGHbIX NpeamMeToB: ONepupoBaTh
MOHATUAMK: MaTpuua 2x2 1 3x3, onpeAennTeNb MaTpULbl, reoMeTpuyeckuit
CMbICN OnpeaenuTens;
- yMeTb MOJeNUpoBaTh peafbHble CUTYauun Ha S3blke MaTematukm,
COCTaB/IATh BbIPAXKEHWS, YPABHEHNS, HEPABEHCTBA U UX CUCTEMbI MO YCNIOBMIO
3ajaun, WUCCNEAOBATb MOCTPOEHHbIE MOAENN C MCTONb30BaHMeM anmnapara
anre6psl, VHTEPNPETUPOBATL  MONYYEHHbI#  pesynbTaT;  CTPOUTL
MaTeMaTMyYecKue MOAENN C MOMOLLbIO FeOMETPUYECKUX MOHATUA U BENNUMH,
pewarb  CBS3aHHble C HUMM  NpaKTWYeCKWe  3ajaun;  COCTaBATb
BEPOSTHOCTHYIO MOAENb M WHTEPNPETUPOBATL MONYYEHHbI  pesynbTar;
pewaTb MpUKNagHble 33faun CPeACTBaMM MATEMaTUYeCKOro aHanusa, B TOM
uncne coynanbHo-3KOHOMUYECKOTO U (DU3NYECKOTO XapaKTepa;
- yMeHue BbIGMPaTh NOAXOASLMIA METOA ANA PeleHns 3ajaun; MoHUMaHue
3HAUUMOCTU  MaTeMaTKiu B WU3yYeHUN NPUPOAHBIX U  OGLLECTBEHHbIX
NpPOLECCOB W SIBMEHWA, YMeHWe pacnos3HaBaTh MPOABNEHWE 3aKOHOB
MaTeMaTMKi B WCKYCCTBE, yMeHWe MPUBOAWTL MPUMEPbl MaTeMaTUyecKnx
OTKPbITWIA POCCUICKON U MUPOBOI MaTEMaTUYECKOI HaTKU
- yMeTb OMepupoBaTh MOHATUAMMW: PALMOHANbHAA (YHKLUSA, MOKasaTeNbHas
hyHKUMA, cTeneHHas tynneums, norapugmunyeckas yHKUNA,
TPUrOHOMETpUYeckue MYHKLUMW, O06paTHble (YHKUMW; YMeHUe CTPOUTh
rpa@uku  M3yyYeHHbIX (YHKUMIA, WMCMONb30BaTb rpaduku npu  WU3yyeHUU
NpOLECCOB M 3aBUCMOCTEM, MPU PELIeHUN 33jay W3 APYruX Y4eGHbIX
NPe/METOB 1 33/ja4 U3 PeanbHOM XN3HW; BbIPAXKATb (HOPMYNamu 3aBUCUMOCTI
MeXAy BenuuuHamu;

yMeTb  OMepupoBaTh  MOHATMAMW:  TOXAECTBO,  TOX/AECTBEHHOE
npeo6pasoBaHne, —ypaBHEHWE, HEPABEHCTBO, CUCTEMA  YpPaBHEHWIt 1
HEPaBEHCTB,  PAaBHOCUMLHOCTb  YPABHEHWIA,  HEPAaBEHCTB M CUCTEM,
VppaynoHasnbHele, nokasarefnbHble, CTeneHHbIe,
norapudmMuyeckine, TPUTOHOMETPUUECKUE — YPABHEHWR,  HepaBeHCTBA 1
CUCTEMbI; YMeTb pelaTb YPaBHEHWs, HEPaBeHCTBA W CUCTEMbI C MOMOLbIO
p NPUeMOB: pelaTb YPaBHEHWR, HEPaBEHCTBA M CUCTEMbI C

no3HaBaTe/ibHbIMU ﬂeﬁCTEMRMMZ

B) paboTa ¢ MH(hopmaLueit:

- BnageTb nony NH! n3
WCTOYHWUKOB pasHbIX TMNOB. CaMOoCTOATE/IbHO
OCYLeCcTBNATL MOWUCK, aHanus, cucTemarusauvio u

napameTpoM; MPUMEHATb YpPaBHEHUS, HEPaBEHCTBA, UX CUCTEMbI AN PelleHns
MaTemaTUyecknx 3ajad W 3afay U3 paannuHbiX obnacTeil Haykn U peanbHoi
KN3HN:

- yMeTb CBOGOJHO OMeEpPUPOBaTb MOHATUAMU [ABUDKEHME, NapannenbHblii
MepeHoc, CUMMETPUA Ha MNOCKOCTM UM B MPOCTPAHCTBE,  MOBOPOT.

OK 03 MnaHnpoBaTtb 1
pean3oBbIBaTh
CO6CTBEHHOE
npogeccnoHansHoe n
JIMYHOCTHOE PasBUTUe,
npeAnpPUHIMATENbCKYIO
[NesiTeNbHOCTb B
npotheccuoHanbHoi
cihepe, CMONL30BATH
3HaHUs N0 (UHAHCOBON
rpamoTHOCTY B
PaaNNUHbIX KUIHEHHBIX
CUTYyaLmsx

VHTEPNPETaLMio MHAOPMALUN PaanndHbIX BAAOB 1
(opM npejcTaaneHus:

- €03AaBaTh TEKCTbI B PaaNNiHbIX HOpMaTax ¢ y4eTom
Ha3HaueHNs WMH(HOPMaUMU W LEeNeBol ayauTopuu,
BbIGUPAR ONTUMANbHYI0 (OPMY MpeACTaBAeHNs n
BU3yann3aLmm,

OLEHNBaTb  JOCTOBEPHOCTb,  NETUTUMHOCTH
VH(OPMaLuK, Ce  COOTBETCTBME  MPaBOBbIM 1
MOPa/bHO-3TUYECKUM HOPMaM;

UCMONb30BaTh  CPEACTBA  MH(OPMALMOHHBIX 1
KOMMYHUKALMOHHbIX  TEXHONMOTWA B peLueHnu
KOTHUTUBHBIX. KOMMYHMKATUBHbIX n
OpraHu13aLMOHHbIX 33Ja4 C COB/I0AEHNEM TpeBoBaHMit
3PrOHOMUKM,  TEXHUKM  6e30NacHoCTW,  UrueHbl,
Ppecy PCocGepexeHns, NpaBoBbIX M ITUHECKUX HOPM,
HOPM MH(HOPMALMOHHOI 6e30MacHoCTH.

- BMajeTb HaBblKaMi PACMO3HABAHWA W 3alUThI
WnHpopmaunu, WNH(OPMALMOHHO 6e3onacHocTH
JMYHOCTH

B 06/1aCT! lyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS.

- ChOPMMPOBAHHOCTb  HPABCTBEHHOTO ~ CO3HaHMS,
3TUUYECKOTO MOBEAEHNS;

- CNOCOGHOCTL OLEHMBATL CATYALMIO W NPUHUMAThL
0CO3HAHHbIE PELIEHNs, OPUEHTUPYACH Ha MOPANbHO-
HPABCTBEHHbIE HOPMbI U LIEHHOCTH:

0CO3HaHWE /NMYHOTO  BKMaja B  MOCTPOEHME

ycTounBOro Gyayuiero;
- OTBETCTBEHHOE OTHOLUEHWE K CBOUM POAUTENAM W
(MNn) APYTUM UneHam CeMbM, CO3/AHWIO CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUA LEHHOCTEN CeMeiiHoi
KW3HW B COOTBETCTBMW C TPagULMAMU HApOAOB
Poccuu;

OBflajeHne  YHUBEPCAbHBIMU  PETYNATUBHBIMU
[LeiicTBUAMU:
a)camMoopraHn3aums:

- CaMOCTOATEeNbHO OCYLIeCTBAATh MO3HABATENbHYH
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npeoGpasoBaHie NoAo6us, NOA0GHbIE Uy pbl, yMeTb Pacrio3HaBaTh PaBHbIe i
Nofo6HbIE Uy Pbl, B TOM YUCAE B MPUPOAE, MUCKYCCTBE, apXUTEKNy pe; yMeTb
UCMONb30BaTh rEOMETPUYECKME OTHOLWEHWS, HAaxXOAWUTb reOMeTpuyeckue
BE/MUYMHBI (S/IMHA. YTON, NAOWajb, 06beM) NPU PeleHnn 3ajad U3 Apyrux
YueGHbIX NPeAMETOB 1 13 peanbHoM XuHI

- ymeTb OMEpUPOBATb MOHATUAMM:  PaLMOHANbHbIE, WPPALUOHANbHbIE,
noKasaTenbHble, ~ CTEMeHHble, N10raputmMuyeckne,  TPUTOHOMETPUUECKME
YPaBHEHWS 1 HEPABEHCTBA, WX CUCTEMbI:

- YMeTb OMepupoBaTh MOHATUAMU: MHOTOTPAHHUK, CEYeHUe MHOFOTPaHHMKA,
Ky6, napannenenunes, NpusMa, NUPaMuaa, GUrypa v NOBEPXHOCTb BPaLLEHUS,
UWNMHAD, KOHYC, Wap. cepa, CeuyeHus (Urypbl BpawjeHWs MaocKoCTb,
Kacalowascsa cthepsl, YANMHAPA, KOHYCa, NAowWaab NOBEPXHOCTU NUPaMUbI,
NPU3MbI, KOHYCa, LKAWHAPA, NOWab Chepbl, 06bemM Ky6a, NpsmoyronbHoro
napannenenunega, NUpamuabl, NpuU3Mbl, YANWHADPA, KOHYCa, wWapa: ymeHue
1306paaTh MHOTOTPaHHNKM 1 MOBEPXHOCT BPALLEHNS, UX CEYEHUs OT pyKM,
C MOMOWLbIO YEPTEXHBIX WHCTPYMEHTOB M 3/1EKTPOHHBIX CPEACTB; yMeTh
pacnosHaBaTb CUMMETPUIO B MPOCTPAHCTBE: YMETh PAacno3HaBaTh NpasufibHble
MHOTOTPaHHNKM:

- yMeTb OMepupoBaTh MOHATUAMM: MPAMOYrONbHas CUCTEMa KOOPAMHAT,
KOOPAMHATbI TOUKM, BEKTOP, KOOPAVHATHI BEKTOPA, CKANSPHOE MPOM3BeaeHMe,
Yron Mex/y BeKTOpamu, CyMMa BEKTOPOB, MPOW3BeJeHne BEKTOPa Ha YMCho;
HaXOAUTL C MOMOLYbLI0 M3YUEHHBIX (hOPMYN KOOPAMHATLI CEPEAUHbI OTPe3Ka.



OK 04. 3 dekTneHO
B3aMMOfeNicTBOBATS U
pa6oTaTh B KONNEKTUBE U
Komanae

AEATENLHOCTb, BHIABAATG NpOGMEMb, CTABUTE W

Gopmynuposats co6CTBEHHbIE 3agaun 8
06pa30BaTENLHON  AEATENLHOCT W KUIHEHHbIX
cuTyayuax;

CaMOCTOATENbHO  COCTABAATL  NNaW  pewewus
NpoGneMsl  C  yueTOM  MMelWUXCA  pecypcos,

COBCTBEHHbIX BOIMOKHOCTEI M NpenoUTeHIil;

- AaBaTh OLEHKY HOBLIM CUTYaLMAM;

CNocO6CTBOBATL  (HOPMUPOBAHMIO W NPOABNEHMIO

WUPOKOA 3PYAMUMU B DPa3HLIX 06NACTAX IHAHMIA,

NOCTOAHHO NOBbIWATL CBOH 0GpasoBaTenshbili ¢t

KyNbTYpHbIl ypoBeHs;

6) camoKoHTpoNb

UCnonb30BaTh  NpUeMbl  pednekcMun  ANA  OLeHKM

CHTyalum, BbIGOPA BEPHOTO pew eHus;
YMETb  OueHMBaTL  puUCKM U

NPUHWMATh PELIEHUA N0 UX CHUK EHMIO

B)3MOLMOHANbH I npeanonarat uuit

CHOPMUPOBAHHOCTS:

BHYTPEHHE! MOTHBALUM, BKNK Yalo L eil cTpeMneHue K

AoCTUXEHMIO  yenn

MHALMATUBHOCTL, yMeHUe AeliCTBOBATL, MCXOAR W3

CBOUX BOIMOXKHOCTEI;

- aMnaTMM, BKNKYaKWeli CNOCOGHOCT, NoHUMATL

3MOLMOHANLHOE COCTOSHME APYTMX, YNUTHIBATL €ro

NPU OCY L{ECTBNGHWU KOMMY HWKALUM, CMOCOBHOCT K

CBOEBPEMEHHO

WHTeNNeKT,

ycnexy, onTumMusm,

COMYBCTBUIO U CONEPEXUBAHMIO;
- COUManLHLIX HaBLIKOB, BKAKYAKOWUX CMOCOGHOCTL
BLICTPAMBATL  OTHOWEHWA C  APYTMMU  NKOAbMU,
3a60TUTLCA, NPOABAATL  MHTepec u  paspewats
KOG AMKTBI

FOTOBHOCTb K CAMOPA3BUTUIO, CAMOCTOATENLHOCTU W
camoonpefeneHuio;

-0BNajeHue HasbiKaMu y4eGHO-WCCNEAOBATENbCKOI,
NPOEKTHOM U COLMANLHON ARATENLHOCTHS

OBnagenne yYHUBEPCANbHLIMU  KOMMYHUKATUBHbIMM

13

paccTosHMe MEXAY ABYMA TOMKAMU

- yMeTb OMepupoBaTh MOHATUAMM: CAY YaliHbili ONLIT W cAyualinoe cOGbITUE,
BEPOATHOCTL CNYYAlHOTO COGLITUA; YMETb BHIUNCAATL BEPOATHOCTH C
MCNONb30BaHMEM TpahuuecKuX METOAOB: NMPUMEHATL HOPMYNbl CAOXKEHUS W
YMHOXEHUA BEPOSTHOCTEI, KOMGUHATOPHbIE BaKTHl U DOPMYNLI NPU Pew eHnu
3afay; OUEHMBATb BEPOATHOCTM peanbHbiX COGBLITHIA; 3HAKOMCTBO CO

OK 05. Ocy LecTBNATb
YCTHYIO 11 MMCbMEHHYTO
KOMMYHUKALMIO Ha

roCy AaPCTBEHHOM f3bIKe
Poccuiickoii deaepauumn
C y4eTOM 0COBGEHHOCTEN
COLMANLHOro 1

Ky/IbTy PHOTO KOHTEKCTa

LencTBuamu:
6)coBMECTHas AeATeNbHOCTb:

NOHWMATb 1 WCMONb30BATb  MPEUMyLLecTBa
KOMaHZAHOW U UHAMBUAYaNbHOM pa6oThbl;

NPUHUMaTb  LENM  COBMECTHOM  [eATeNbHOCTH,
OpraHuU30BbLIBaTL M KOOPAVHUPOBATL AEACTBUS MO ee
[JOCTVKEHMIO: COCTaBNATL  NnaH  JedcTBuii,
pacnpeJensiTb PoAM C y4eTOM MHEHWI y4acTHUKOB
06Cy K AaTb Pesy bTaTbl COBMECTHOI PaboTbl.

- KOOPAMHMPOBATb 1 BbIMOMHATL PaBoTy B YCNOBUAX
peanbHOro, BUPTYaNbHOTO M KOMGUHWUPOBAHHOTO
B3aMMO/ENCTBUSA.

OCYlWECTBAATL  MO3NTMBHOE  CTpaTernyeckoe
NoBeCHME B Pa3NNUHBIX CUTYaLUsX, NPOSBAATH
TBOPYECTBO 1 BOOGPAXKEHME, BblTb MHULMATUBHBIM.
OBnajieHne  yHUBEPCANbHBIMW  PETYNATUBHBIMU
[LeficTBusMM:
r)NpUHATYE ce6s 1 APy TUX NIOAeil:

- NPUHUMATb MOTWBBLI W apryMeHTbl ApYruX niopei
npu aHanu3e pesyNbTaToB AEATENLHOCTH;

- MpY3HaBaTb CBOE MPaBO W MPaBo APYruX Niojel Ha
oLINGKU;

- pasBuBaTh CMOCOGHOCTL MOHUMATh MUP C MO3NLUM
APYroro yenoseka

B 06/1aCTV 3CTETUYECKOTO BOCIUTAHNS:

- 3CTETWYECKOE OTHOWEHWE K MUpy, BKAKOYas
3CTETMKY  GbiTa.  HAyYyHOro M TEXHWUYECKOTo
TBOpYECTBA,  CMOPTA, TPyAa W OGLIECTBEHHbIX
OTHOLLIeHMi

- CMOCOGHOCTb  BOCMIPUHUMATL  Pa3NnyHble  BAdb!
VCKy CCTBA, TPaAMLMM 11 TBOPUECTBO CBOETO W APYTUX
HapojoB, OWYLATL 3MOLMOHANLHOE  BO3AEiCTBME
MCKyCCTBa;

- YBEeXAEHHOCTb B 3HAYMMOCTU AR NIMYHOCTU 1
06LLecTBa OTEYECTBEHHOTO W MWPOBOTO WCKYCCTBA,
STHUYECKUX  KYNbTYPHBIX TPaguLuii M HapoAHOTO

CyYaitHbIMU BENMYMHAMM; YMEHWE NPUBOAUTL MPUMEPI MPOSIBNEHNS 3aKOHA
GONbLUNX YNCEN B NPUPOAHBIX 1 OGLLECTBEHHBIX ABNEHUSAX;

- yMeTb CBOGOAHO ONEpUPOBaTh NOHATUAMMU: CTENEHb C LieNbIM Nokasatenem,
KOPEHb HATYpanbHOW CTeMeHu, CTeneHb C PauVOHaNbHbIM Mokasatenem,
CTeneHb C AeCTBATENbHLIM (BELYECTBEHHBIM) MOKa3saTenem, norapudm uucna,
CMHYC, KOCUHYC 1 TAHTEHC NPON3BONLHOTO YNCNa;

- ymeTb CBOGOAHO OMepupoBaTb MOHATUAMM: TrpaPuK (yHKUWKU, 0b6paTHas
yHKUMSA, (hyHKUMIA, i (yHKUMS, KBaApaTU4Has
(hyHKUMS, CTeneHHas MYHKUMA C LienbiM nokasatenem, TpUroHoMeTpudeckue
(yHKUMK, OGPaTHbIe TPUrOHOMETPUYECKME (YHKLUMM, MoKasaTenbHas U
noraputmMuyueckas (yHKUAK; yMeTb CTPOUTL Tpaduku (yHKUNMA, BLINOMHATL
npeo6pa3oBaHus rpaduKoB ty HKLWIA;

- YMeTb WCMOMb30BaTh TPauKN (YHKLMA ANS M3YYeHWs MPOLECCOB U
3aBUCAMOCTEi NPU PeLleHni 3ajad M3 ApYruxX yueGHbIX NpeAMeToB n u3
PeanbHOI XN3HW; BbIpaXKaTb HOpMynamm TH MeXaY ;

- cBOGOAHO OMEPUPOBATb MOHATUAMW: YETHOCTb (YHKLWM, MEPUOAUYHOCTb
by HKUMK, OTPaHMYEHHOCTb (y HKLMM, MOHOTOHHOCTb (DYHKLUM, 3KCTPEMYM
(y HKUMKM, Hanbonbllee U HauMeHbllee 3Ha4YeHUs y HKLUMW Ha NPOMeXyTKe;
yMeTb NPOBOAUTL MCCNEA0BAHME (DYHKLMN;

- yMeTb WCrONb30BaThb CBOWCTBA W rpahukv (YHKUMA ANA  pelseHns
YPaBHEHWil, HEepaBeHCTB W 3ajay C MapameTpamu; U306paxaTb Ha
KOOPAWHATHOM NIOCKOCTU MHOXeECTBa i yp i, Hep: TB U UX
cucTem

- YMeTb OMepupoBaTb MOHATUAMM: CpejHee apupMeTUyecKoe, MeAuaHa,
HanGonbiuee 1 , pasmax, , CTaHjapTHoe
OTKNIOHEHWe YMCNOBOTO Habopa: yMeHWe W3BfeKaTb, MHTEPMPeTMpoBaTh
VH(OPMALMI0, MPEACTABNEHHYI0 B Tabnuuax, Ha Auarpammax, rpagukax,
OTPaXKalol|ylo CBOICTBA PeanbHbIX MPOLECCOB W ABMEHNUM; NPEeACTABNATL
VH(OPMALMI0 C NOMOLLbIO TaGNNL, 1 ANarpaMm; UCCNedoBaTh CTaTUCTUYECKMe
[JlaHHble, B TOM YMC/e C MPUMEHEHNeM TPathuiecknx MeToA0B U 3NeKTPOHHBIX
cpeacTs;

- yMeTb OMepupoBaTh NOHATUAMM: TOYKA, NPAMAR, MAOCKOCTb, NPOCTPAHCTBO,
[BYTPaHHbIi  Yron,  CKPeWMBAOWNECs  NpPAMble,  MapanfensHocT 1
NepneHanKyNAPHOCTL MPAMBIX 1 NNOCKOCTENA, Yron Mexay npambiMi, yron
MeX/y NPAMOA W M/IOCKOCTIO, YTON MeXAy MAOCKOCTAMM, PaccTosHue oT




OK 06. MposBnATL
TPK/AHCKO-
NaTpUoOTUYECKYIO
nosnuuio.
[EMOHCTPUPOBATL
0CO3HaHHOE MoBejjeHMe
Ha 0CHOBe
TPAANLMNOHHBIX
061LLeY€N0BEYECKIX
LieHHOCTel, B TOM uncne
C y4eTOM rapMOHU3aLMN
MeXHALMOHANbHbIX 1
MEXPeNUrno3HbIX
OTHOLIEHNIA, NPUMEHATL
CTaHAapPTbI
aHTUKOPPYNLMOHHOTO
nosegeHns

TBOPYECTBa;
- TOTOBHOCTb K CamOBBLIPAXEHMIO B PasHbIX BUJAX
WCKyCCTBA, ~ CTPeMNeHWe  MPOsBAATH  KayecTsa
TBOPYECKON IMYHOCTH;

yi bHbIMY y TUBHBIMU
[LelicTBuAMM:
a)obLeHue:
- OCYL|ECTBNATL KOMMYHMKalUuM BO BCeX Ccthepax
KN3HU:
- pacnosHaBaTb HeBepGanbHble CPeAcTBa OBLiEHUSA,
noHUMaTh 3HaueHue couManbHbIX 3HaKOB,
pacnosHaBaTh MPeAnoChINKM KOH(MAUKTHBIX CUTYaLMit
v cnlAryath KOHMNKTI.
- Pa3BEPHATO W NIOTMYHO HANAraTh CBOID TOUKY 3PEHMs!
C MCMONb30BaHNEM A3bIKOBbIX CPEACTB

06y

TPaX/AaHCKOM MAEHTUYHOCTH;
- LeneHanpasneHHoe PasBuTMe BHYTPEHHEN nosuumn
JINYHOCTW  HA  OCHOBE  /JyXOBHO-HPABCTBEHHbIX
ueHHocTell  HapopoB  Poccuiickoii  degepauyum,
MCTOPUYECKNX [ HaLMOHANbHO-KYNbTYPHbBIX
Tpaguunii,  HOPMUPOBAHME  CUCTEMbI  3HAYUMBIX
LeHHOCTHO-CMbIC/IOBbIX YCTaHOBOK,
aHTUKOPPYNLUUOHHOTO MUPOBO33PEHNS,
NPaBOCO3HaHMA. 3KO/NOTYeCKO KyNbTYpbl,
CMOCOGHOCTU CTaBUTb LEN U CTPOUTH XKM3HEHHbIE
nNaHbl:
B 4acTi rpax/JaHcKoro BOCMUTaHNA:
- OCO3HAHME CBOMX KOHCTUTYLMOHHbIX MpaB 1
06513aHHOCTEA, yBaXKEHWe 3aKOHA 11 NPaBONOPSAKA;

TOYKM [JO MNOCKOCTW, PAaccTOSHUE MexXay MPAMbIMKA, PacCTOsHUE MeXAy
NI0CKOCTAMM;

- YMeTb WCMONb30BATL MPU PELIEHMI 3344 W3NUeHHble (aKTbl U Teopembl
NNaHAMETPUN; YMEHWE OLeHMBATL PasMepbl 06BEKTOB OKPYXKAIOLIEro Mupa

- yMeTb OMepupoBaTb MOHATUAMU: MPAMOYrONbHAA CUCTEN«A KOOPAMHAT,
KOOPAVHATbI TOUYKM, BEKTOP, KOOPAUHATLI BEKTOPA, CKANAPHOe NPOu3BeeHe,
Yron Mexay BEKTOpamu, CyMMa BEKTOPOB, MPOM3BE/EHNE BEKTOPA Ha 4MC/O;
HAXOAMNb C MOMOLbIO U3yYeHHbIX (HOPMYN KOOPAUHATbI CepeAnHbl OTPesKa,
paccTosHue Mexay ABYMS TOUKaMM;

-ymMeTb BbIGUPaTb MOAXOAAULMA WU3yUeHHbIi METOA ANA PelleHns 3ajauu,
pacnosHaBaTb MaTemaTuueckue (akTbi M MaTeMaTUyeckue Mogenu B
NPUPOHLIX M OBLIECTBEHHBIX SIBMEHUAX, B WUCKYCCTBE; YMEHWE NPUBOAUTH
npumMepb! MaTemMaTU4eckux  OTKPbITUA  poccuidckoit n  MupoBoi
MaTeMaTU4eCcKol Ha/ven.

- yMETb OMepupoBaTh MOHATUSAMU: CYYaiiHbIA OMbIT U ennyaiiHoe cobbIThe,
BEPOSTHOCTb  CNYYaliHOTO  COBLITUA; YMeTb  BbIYUCAATL BEPOSITHOCTb C
MCMONb30BaHWEM TPaUUecKnX MeTOA0B; MPUMEHSTb DOPANALI CAOXKEHNA 1
YMHOXEHWsA BEPOSTHOCTEN, KOMGUHATOPHbIE (haKTbl ¥ (YOPMANbI NPU PeLLeHni
33jay4; OLeHMBaTb BEPOSTHOCTM peanbHbIX COGLITHIA:  3HAKOMCTBO CO

npuHsTAE T HHbIX g
06LeyenoBeyecknx ryMaHUCTUYECKNX n
[leMOKPATUYECKNX LIEHHOCTel;

FOTOBHOCTb NpoTUBOCTOATL ngeonorun
3KCTpemMU3Ma. HaLMoHanN3ma, KceHo(ooun,

Anc! umn  no  col ,  PENUTNo3HbIM.

cny 1 yMeHue NpuUBOANTb NPUMEpb! MPOSBNEHNS 3aKOHA
GONbLUNX YNCeN B MPUPOAHBIX U OGILECTBEHHbIX ABNEHMSAX

PacoBbIM, HALMOHANLHbIM MPU3HAKAM:
- TOTOBHOCTb BECTU COBMECTHA/IO [EATENbHOCTh B
VHTepecax rPaXAaHCcKoro o6lIecTBa, y4acTBoBaTh B
camoynpasneHun B 06LLeo6pa3oBaTenbHO
OpraH13aLm 1 AeTCKO-IOHOLIECKUX OPraHu3aunax;
yMeHMe  B3aMMO/ENCTBOBAaTb C  COLMANbHLIMI
VHCTUTYTaMU B COOTBETCTBUM C WX (YHKLUMAMU W
HasHaueHuneM.
- TOTOBHOCTb K TyMaHWTAapHOW U BOMOHTEPCKOM
[eATeNbHOCTH;
NaTpUOTUYECKOTO BOCTITAHMS:
- ¢ )BaHHOE™ rpaxAaHCKOMN
VAEHTUYHOCTY, NaTPUOTU3MA YBAKEHUS K CBOEMY
HapoAy, 4yBCTBA OTBETCTBEHHOCTW nepes POAVHON,
ropAoCTU 3a CBOI Kpaid, CBOO PoauT, CBOW A3bIK U
KynbTypy. npotnoe n HacTosee
MHOTOHaLMOHaNILHOTO Hapoaa Poccun;

LEHHOCTHOE ~ OTHOWEHWe K  rOCYAapCTBEHHBIM
CMMBONIAM, UCTOPUYECKOMY 1 MIPUPOJHOM) Hacneauio,
namaTHUKaM,  Tpaguuusm  HapogoB  Poccuu,
[focTikeHnsax! Poccun B Hayke, MCKyccTse, cropTe,
TEXHONOrUAX 1 TP\AC
- ueiiHas y6eX/AeHHOCTb, TOTOBHOCTb K CYXKEHUMIO 1
3awmTe OTeyecTBa, OTBETCTBEHHOCTb 3a €10 Cy/AbOY;

0CBOEHHbIE o6yyatolumucs MexnpeaMeTHble
NOHATUS U yHUBEPCA/bHbIE Yy4yeGHble —AeiicTBUA
(perynstuBHble, N03HaBaTeNbHbIE,

KOMMTHUKATUBHbIE);

- CMOCOGHOCTL MX WUCMONb30BAHNA B MO3HABATENLHOM
M COUMANbHOM  MpaKTMKe,  TOTOBHOCTL K
CaMOCTOATENbHOMY MNaHUPOBAHMIO 1 OCYLLECTBNEHNIO
yueGHOI  JeATeNbHOCTI,  OpraHu3aLuun  n4eGHoro
COTPYAHMYECTBA C NeAarornyeckumin paboTHUKamu u
CBEPCTHWKAMW. K y4acTWio B MOCTPOEHUN
NHAMBMAYanbHoOl o6pa3oBaTeNbHON TpaeKTopum;

- OBNajeHne HaBblKamu Y4eGHO-UCCNeA0BaTeNbCKON.



OK 07. CogeiicTBoBaTb
COXPaHEHMI0
OKpyXatoLelt cpeabl,
pecypcoc6epexeHnio,
MPUMEHATL 3HAHWA 06
M3MeHEHNM KNMMaTa,
NPUHLMNbI GEPEXNMBOTO
NpouM3BOACTBA,
3heKTUBHO
[LelicTBoBaTh B
upesBbIYaiiHbIX
CcUTYyaLmsx

MK 1.1. ®opmuposatb
anropuTMbl papaGoTki
nporpaMMHbIX MOAY/Neil B
COOTBETCTBUN C
TeXHUYECKIM 3ajjaHneM

MK 1.2. Paspa6atbiBaTb
nporpamMmHbie MOAY/N B
COOTBETCTBUM C

TEXHUYECKUM 33jaHueM

MPOEKTHOI 1 COLMANBHOI AEATENLHOCTH
- HC NpUHUMATL  JeiCTBUS, MPUHOCALME  Bpej
OKpyKatoLLelt cpefe;
yMeTb  MpPOTHO3WPOBaTh  HEGNAaronpusTHbIE

JKOMOTMYECKNE  MOCNEACTBUA  NPEANPUHUMAEMbIX
[eicTBuiA, NpegoTBpaLlaTb nx;

PacWwupnTL ONbIT JESTENbHOCTM  3KOMOTNYECKON
HanpaeneHHoC/M.
- paspa6aTbiBaTh anaH pelweHus NpoGneMbl ¢ yueTom
aHanusa uMeroLLmMXcs MaTepuanbHbIX "
HemaTepuanbHbIX PeCypCoB.
- OCYWEeCTBNATL LiCNIeHanpaaneHHbli Nouck nepeHoca
CPEACTB 1 CMIOCOGOB AENCTBUSA B NPO(ECCHOHANBHYIO
Cpeay;
- YMeTb MepeHOCUTb 3HAHWA B MO3HaBaTeNbHyl W
NPaKTUYeCKy 10 06/1aCTV XKU3HEAEATENbHOCTA.
+ npepnaraTb HOBbE MPOEKTbI, OLEHUBATL WAeN C
NO3MLMN  HOBU3HBI, OPUMMHANBLHOCTM, MPaKTUYECKOI
3HaYMMOCTH;
- [aBaTb OLEHKY HOBbIM CUTYaUMsM, BHOCUTb

KOPPEKTUBbI B DesTeNbHOCTb. OLeHVBaTb
COOTBETCTBUE PE3y/IbTATOB LEnAm
OanagcHuc YHUBEPCaNbHbIMM yueBHbIMI

N03HaBaTeNbHbIMU AACTBUAMN

yMeHMe  CaMOCTOSITENbHO  OMpeAensTe  Lenn
[eSTeNbHOCTM U COCTABATL MNIaHbl [JEATeNIbHOCTM:
CaMOCTOSTENbHO OCYLLECTBAAT, KOHTPONMPOBATL U
KOPPEKTMPOBATb /IeATENbHOCTL;  MCMONb30BATb  BCE
BO3MOXHbIE PECYPCbI ANA JOCTUXKEHNA NOCTABNEHHbIX
yenei v peanusalnumn anaHoB JesTeNbHOCTM: BbIGUPaTh
YCMELHble CTPATErn B PasNnUHbIX CATYALUSAX.

—  yMeHue NPOAYKTUBHO 06wWaThes [
B3aWMO/eiicTBOBaTb B MpoLecce  COBMECTHOM
[esTeNbHOCTW.  Y4MTbIBATb  MO3ALMK  APYTUX

YUYaCTHUKOB [eATeNbHOCTM, 3((EKTUBHO paspeLuaTh
KOH(UKTBI.

- YMeTb OnepupoBaTb MOHATUAMU  (DYHKLMS, HEMpepbiBHAn —(yHKUMS,
Npou3BOAHas, MepBOOGPa3Has, ONPEAENeHHbI WHTerpan; ymeTb HaxoguTb
NPOM3BOAHbIE 3NEMEHTAPHbIX (YHKUWMA, UCMIONb3YR CMIPaBOUHbIE MaTepuasl,
vccnefoBarh B MPOCTEAIMX CNyYasX HYHKLUN HAa MOHOTOHHOCTb, HaX0AUTb
HauGonbluMe W HaWMeHbLUME 3HayYeHus (YHKUUA, CTPoUTb rpadukmn
MHOTOUNIEHOB € MCTIONb30BAHWEM annapata MareMaTUyeckoro aHanu3a,
NpUMeHsTL  NPOM3BOAHYIO MPU PELIEHWM 3afay Ha [BWKEHVWE; pewaTb
NPaKTMKO-OPUEHTUPOBAHHbIE  33JaYM  Ha HauGONblMe UM HauMeHblune
3HaYEHWs, Ha HaXOX/AEHNe NyTH, CKOPOCTU U YCKOPEHWS.

- yMeTb OMepupoBaTh MOHATUAMW: [BWXKEHWE B NPOCTPaHCTBE, MOAOGHbIE
(Urypsl B NPOCTPAHCTBE, MCMONbL30BATL OTHOLIEHNE anoLwaael NoBepXHOCTel
1 06beMOB NOAOGHbLIX (UTrYp NPK peLLeHum 3agay;

- YMeTb BbIYUC/ATL TEOMETPUYECKUe BEUYWHbI (ANMHA, Yron, anoljajb.
06beM, anoliazge NOBEPXHOCTH), UCTIONL3YS U3yUeHHbIe HOPMYTbl U METOZb!

- BNajleTb MeTOAaMu [0Ka3aTenbCTB, anropuTMamu PELieHNs 3aaay; yMeHue
(OpMYNMPOBaTL  ONPeAeneHUs, aKCUOMbl W TEOPEMbl, MPUMEHATL  WX.
NpoBOANTL 0Ka3aTeNbHbIE PACCYXKACHUA B XOA€ PElLEeHNs 3ajay;

- yMeTb ONepupoBaTh MaTEMaTUHECKUMU NOHATUAMY;

- YMeTb peLaTh TEKCTOBbIE 3aja4n PasHbIX TUMOB (B TOM YMCNE HA MPOLIEHTBI,
[ONN W YaCTW, Ha [BUXKEHME, PaGoTy, CTOMMOCTb TOBApOB W YCNYT, Hanoru,
3afjaun 13 o6nacTn ynp " cemeit (huHaHcamu):

- COCTaBNAATb BbIP: . yp: . Hep TBA& M WX CUCTEMbl MO
YCNOBMIO  33Jauu, WCCNEA0BATb MONYYEHHOE peleHe W OLEeHWBaTh
npaBAoNoA06GHOCTL NOCNEACTBIIA AESTENLHOCTH;

- BbIBNATH MPUYUHHO-CNIEACTBEHHbIE CBA3M WM aKTyanM3vpoBaTb 3ajauy,
BbIBUraTb TUMOTE3y ee PelleHns, HaXOAUTb apry MEHTbI ANS 0Ka3aTenbCTBa
CBOMX YTBEPXK/EHWIA, 33aBaTh NapamMeTpbl U KPUTEPUM PeLLIEHNS:

- aHa b MON! B xoae 33jaun  pesynbTarhl.

- BNafieHue HaBblkaMW MO3HABATENbHOM, YYeGHO- KPUTMYECKU OLiEHMBATb WX JOCTOBEPHOCTb,
1CCNeloBaTeNbCKO 1 NPOEKTHOW  [eATENbHOCTM.  HOBbIX YC/OBMSIX.
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NpOrHO3MpOBaTh M3MEHEHNe B

HaBblKaMW  paspelleHus npobnem; crnocobHOCTb W - yMeTb MepeHOCUTb 3HAHWA B MO3HaBaTe/bHYIO W MPaKTUYeckylo o6nactu

FOTOBHOCTb K CaMOCTOSTENbHOMY MOMCKY METOAO0B  KM3HeaeaTeNbHOCT:
PEWeHNA  NpaKTUYeCKUX  3afay.  NPUMEHEHWNIO - ymMeTb BbIGMPATH N

Pa3NMUHBIX METOA0B NO3HAHNS:
- TOTOBHOCTb W CMOCOGHOCTb K CaMOCTOSTENbHON
VH(OPMALIMOHHO-M03HaBATEbHOM [JesTeNbHOCTH,
BK/IOYAA YMEHUE OPUEHTUPOBATLCA B  PA3NNUHBIX
VCTOYHMKAX UHDOPMALMK, KPUTUYECKN OLEHUBATL 1
VHTEPNPeTMPOBaTL MHGOPMALMIO, MONYYaeMylo U3
PaX/NYHbIX NCTOUHNKOB.

- BNajieHue A3bIKOBBLIMI CPEACTBAMU: YMEHUE SCHO,
NIOTUYHO W TOYHO W3NaraTh CBOIO TOYKY 3PEHMS,
1CMO/b30BaTb afjeKBATHbIE S3bIKOBbIE CPEACTBA

MakcumanbHas yye6Has Harpyska obyvatowerocs 234 yaca, B TOM yucne:
obs3aTenbHan ayauTopHas yye6Has Harpyska obyvatoujerocs 216 4acos;
camocTosTeNbHas pa6oTa 06y4aloLerocs He NpejycMoTpeHa,
NpoMeXyTouyHas aTTecTauusa: 2 cemecTp - 3k3ameH (18 yacos)

3y

1.4. KONn4ecTBO 4acoB Ha OCBOEHWE NMPOrpamMMbl YUeGHOI ANCLUNANHBI U NPOMEXYTOYHAS aTTecTauuns:

i meTog Ans

3agaun
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2. CTPYKTYPA U COAEPXXAHWE YYEBHOW ANCLUNMNINHbI

2/1. O6beM yue6HOI AMCUUNANHBI U BUALI Y4e6HOI paboThl
Bup yuebHoii paboTbl

O6bem 06pa3oBaTe/bHO
OUCLUNANHDI

nporpammsl yueGHoii

BT.U.

OCHOBHOE cofiepXxaHue
BT.U

TeopeTuyeckoe oGyyeHue

npakKTn4yeckne 3aHATUA

MpodeccroHanbHO OPMEHTUPOBaHHOE
(copep>xaHue NpuKNagHoro Moayns)

codepxaHue

BT. 4
TeopeTnyeckoe o6yqu|/|e

npakTWN4YecKmne 3aHATNA
WNHAaMBMAYanbHbIi NpoekT (aa/HeT)

lMpomMexKyTouHas aTTecTaums -aKk3ameH

O6bem B yacax

234

180

148

32

36

34

HeT
18

2.2. TemaTuyeckuit Nnau H coaepkaHue yuebHON AncuunanHbLl Matemaruka

HaumeHoBaHne pa3fenos uTem

CopepxaHue y4e6HOro MaTepuana v opMbl OPraHn3aLnm 4esTenbHOCTU
obyuatoLymxcsa

2
| cemecTp

PA3JEN 1. MOBTOPEHUE KYPCA MATEMATUWKIN OCHOBHOW LWKO/bI

Tema L1lUenb v 3agaun
MaTeMaTUku Npu 0CBOEHNM
cneymnanbHocTn

Tema 1.24ucna n BbIYMCNEHNA.
BbipaxeHus u npeo6pasosaHus

Tema 1.3. FeomerpHsa Ha
nN0CcKOCTY

Tema 1.4 MpoueHTHbIE
BbIYUCAEHUS

Tema 15
YpaBHEHUA U HEPABEHCTBA

CopaepxaHue

BasoBble 3HAHUS 1 YMEHUA M0 MaTeMaTuKe B T
[eATENbHOCTA.

B TOM Yncne NpakTUYECKNX 3aHATUIA 1 NaGopaToOpPHbIX paboT
CamocTosTenbHas paboTa obyvarowmnxcs

CopaepxaHue

[edcTBUA Haj NONOXMTENbHBLIMU M OTPULATENbHBIMU YNCNAMU, OBbIKHOBEHHbBIMU 1
[JECATUUHBIMM APOGAMM.

JeficTBUA CO CTENEHSMM, (DOPMY fibl COKPALLEHHOTO YMHOXKEHWS.

B TOM unCne NpakTUYECKUX 3aHATIIA 1 1aGOPaTOPHbIX padoT
CamocTosTenbHas paboTta obyyatrowmnxcs
MpotheccoHanbHO-0pUeHTUPOBAHHOE COAepXKaHmne

Buabl NI0CKUX UTYP 1 UX NoWazb.

TMpPaKTUKO-0PUEHTUPOBAHHbIE 33Ja4u B Kypce reoMeTpuu Ha MnockocTh

B TOM uncne NpakTUYECKUX 3aHATUI 1 .N1aGoPaTOPHLIX PaboT
MpakTnueckoe 3aHATME Nel «["eomeTpus Ha NI0CKOCTU»
CamocTosTenbHas pa6oTa obyyatowmnxcs
MpodcccunoHalblio-opueliTMpoBaHHOC coaepxaHue

TMpOCTbIE MPOLEHTbI, PasHble CIOCOBLI UX BBIYUCAEHNA CNOXKHbIE MPOLEHTbI
B TOM unCne NPakTUYECKUX 3aHATIIA 1 1aGOpaTOpPHbIX paboT
MpakTiyeckoe 3aHATUE Ne2 «MPOLEHTHbIE BbIYNCEHNS
CamocTosaTenbHas paboTta obyyarowmnxcs
MpotheccoHanbHO-0pUeHTUPOBAHHOE COAepXKaHme

DHa/bHON U B M Hoit

JnHeliHble, KBAAPaTHBIE, APOGHO-NMHENHbIE YPaBHEHWUS 11 HEPaBEHCTBA

O6vem
yacos

14/6
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Kogbl KOMMeTeHLuii,
thopmMupoBaHuto

KOTOpbIX

crnoco6cTByeM dnemeHT
nporpammel

OKO!.

OK04.
OKO7.

OKO1.
OKO04.

OKO1.
OKO04.

OKO1.
OKO04.
OKO07.

OKO1.
OKO04.

OKO7.

OKO1.
OKO04.

0OKO07.

4

OK 02. OKO03.
OK 05. OKO6.
NK11NK12
OK02. OKO3.
0KO03. OKOB.
OKO7

OK 02. OKO3.
OK 05. OK 06.
OKO7

OKO02. OKO3.
OK 05. OKO6.
NK1.1NK12

OK 02. OKO3.
OKO3. OKO6.
NK11 NK12

OK 02. OKO3.
OK 05. OKO6.
NK11.NK12



Tema 1.6CuUCTeMbl ypaBHEHUIA 1
HepaBeHCTB

B TOM 4mMCNe NPaKTUYECKIUX 3aHATIIA 11 1aGOPaTOPHbIX paGoT
MpakTiyeckoe 3aHATUE Ne3 «YpaBHEHWs 1 HEPaBEHCTBa»

CamocTosaTenbHas paborta obyyvarowmuxcs

CopaepxaHue

1 Cnoco6bl cucrem JAHBIX ypi
onpeaenuTens MaTpULipl

2 Metog Faycca CUCTEMbI HENMHENHBIX ypaBHEHWU A CUCTEMbI HepaBeHCTB
B TOM 4MCNe NPaKTUYECKMX 3aHATUI 1 N1a6opaTOPHbIX paGoT
CamocTosaTenbHas pa6oTta obyyarowmxcs

MoHATMA maTpuua 2x2 u 3x3.

PA3AEN 2 NPAMbIE W MTIOCKOCTW B MPOCTPAHCTBE. KOOPAUHATbLI U BEKTOPbl B MPOCIPAHCTBE

Tema 2.1 OCHOBHbIE NOHATUA
cTepeoMeTpun. Pacnonoxexue
npsAMbIX 1 NOCKOCTEN

Tema 2.2[Mapa.LenbHOCTb
npsMbIX, NPSAMON U NNOCKOCTH,
nnockocteit

Tema 2/1 MepneHANKYNAPHOCTb
NpAMbIX, NPAMOIi 1 NAOCKOCTH,
nnockocTeit

CopaepxaHue
Mpeamer  cTepeomeTpuu  OCHOBHble MOHATUA  (TOuKa, MpsMas, MAOCKOCTb,
npoCTPaHcTBO).  OCHOBHbIE  aKCMOMbI  CTEpeoMeTpuu Mepecekatowymecs,

napannenbHele 1 CKpewjuBatoLnecs npsimble. MpUsHaK 1 CBOWCTBO CKPeL|UBAIOLLMXCS
NpsiMbIX. OCHOBHbIE MPOCTPAHCTBEHHbIE (UTYPbI.

B TOM Y1Cne NpakTUUYeCKMX 3aHATUN 1 Na6OPaTOPHbIX pa6oT

CamocTosTenbHas pa6oTta obyyarowmxcs

CopaepxaHue

MapaTTenbHeIC MpAMas M NAoCKoCTb. Onpepenewne. [MpusHak. CeoiicTea (G
[0KazaTenbcTBOM) [MapannenbHble nnockoct. OnpeaeneHve lMpusHak CsoiicTBa (C
[l0Ka3aTenbCcTBOM). TeTpasap M ero anemeHThl [lapannenenunes v ero afeMeHTbl
CBOICTBA NPOTUBONONOXHBIX FPaHelt u guaroHaneii napannenenuneja MocTpoenue
ceyeHuii. PelueHve 3agay

B TOM uncne NpakTUYeCKNX 3aHATUN 1 Na6OPaTOPHBIX paboT

MpakTuyeckoe 3aHsTe Ned  «MapannenbHoCTb MPAMbIX, MPAMOA W MAOCKOCTM.
nnockocteii»

CamocTosTenbHas pa6oTta obyyarowmxcs

CopaepxaHue

TMepneHanKkynspHele npamble.  MapaTTencHbIC NPsMble, NepReHANKYNApHbIe K
nnockocT TMpusHak nepreHAMKYNspHOCTY MPSMOA 1 NOCKOCTU. [loKasaTenscTso
MepneHavkynap M HaknoHHas.  MepneHAuKYNspHble — naockocTu.  MpusHak
NepneHanKyNAPHOCT NNOCKOCTeN. [l0Ka3aTeNnsCTBo

PaccTosHNA B NPOCTPaHCTBE

B TOM Yncne NpakTUUYeCKMX 3aHATUIA 1 Na6opaTOpHbIX pa6oT

1412

2

OKO1. 0K'02. OKO3.
OK 04. OK 05. OK06.
(K 07

OK 01 (K 03. (XK 04
(K 07. MK 1.1 MK 12

QKO01. OKO3. OK04.
0Ko7

OKO/. OKO3. OK04.
0KO07

OKO01. OKO3. OK04.
0Ko07

Tema 2.4 Teopema 0 Tpex
nepneHanKynspax

Tema 2.5 MapannenbHble,
nepneHanKynsapHeie,
CKPeLNBAIO L MECA NpAMble

Tema 2.6 PelueHue 3agay.
MpAMble 1 NNOCKOCTH B
npocTpaHcTBe

Tema 3.1/JekapToBbl KOOPAWHATbI
B NPOCTPaHCTBE. PaccTonHne
MeXAy ABYMS TOUKaMK
KoopauHaTbl cepefnHbl 0Tpeska

Tema 3.2 BekTopbl B
NpoCTpaHcTBe.

Yron Mexay BeKTopamu.
CkanspHoe npoussejeHne
BEKTOPOB

Tema 3.3 MpakTuke-
OpPUEHTUPOBaHHbIE 3afaun Ha

CamocTosTenbHas paboTa o6yyatoLymxcs

CopaepxaHue

Teopema 0 Tpex nepneHAuKynspax. [loKasaTenbCTBo. Yron Mexay Npsmoi n
NNI0CKOCTBIO YTON MeXay NAoCKOCTAMN

B TOM uncne NpakTMYecKUX 3aHATUI 1 1a6opaTopHbIX pa6oT

CamocTosTenbHas paboTa o6yyatoLymxcs

IMpodeccoHanbHO-0PUEHTUPOBAHHOE COAePXKaHMe

AKCUOMbI  CTepeoMeTpui  TepreHANKYNspHOCTb  MPAMOA W MAOCKOCTH,
NapannenbHoOCTb aay x NPAMBIX, MEPMEHANKY NAPHBIX MNOCKOCTH, NEPTEHANKYNAPHOCTb
nnockocTei

B Toy!l uMCNe NPaKTUYeCKUX 3aHATUNA 1 N1a6opaTopHbIX pa6oT

MpakTnueckoe 3aHaTMe Ne5 «[MapannenbHble, nep y NAPHbIE,

npsiMblex»

CamocToaTenbHas pabota obyuarowmxcs

CopaepxaHue

PacnonoxeHne MpsMbIX M MAOCKOCTel B NPOCTpaHCTBE [epneHAnKYNspHOCTb 1
napannenbHoCTh MPAMbIX U NAOCKOCTeM. CKpelmMBatoLLmMecs npsmble

B TOM uncne NpakTUUYeCKUX 3aHATUM 1 1a6opaToOpHbIX pa6oT

CamocTosTenbHas pa6oTta obyyatowmxcs

PA3LEN 3. KOOPANHATbLI U BEKTOPbI

CopaepxaHue

JleKapToBbl  KOOPAVHATbl B MPOCTpaHCTBe [lpocTeliine 3ajauv s KOOpAMHATAX
PaccTosHu1e MeXAy asyms TOYKaMM, KOOPANHATbI CEPEAMHBI OTPe3ka

B Toxi uncne NpakTUYECKNX 3aHATUI 1 Na6OPaTOPHbLIX paboT

CamocToaTenbHas paboTa o6y yatoLyuxcs

CopgepxxaHue

BeKTOpbI B MPOCTPAHCTBE. CNOXEHME 1 BbIYMTaHNE BEKTOPOB YMHOXeEHMe BeKTOpa Ha
uncno KomnnaHapHele BeKTOpbl CKanfpHoe NpoM3BeeHMe BEKTOPOB PasnoxeHue
BEKTOPa N0 TPeM HCKOMMNAHapHbIM BEKTOpaM. KoOpAWHaTbl BEKTOpa, CKanspHoe
npou3BejeHNe BEKTOPOB B KOOPAWHATAX, YroN MeXAy BEeKTOpamu, Yron Mexay
npAMOfi M MOCKOCTbIO, YrOA MeXAy —MAOCKOCTAMU.  YpaBHeHWe MoCKOCTH.
TeoMeTpUUECKNii CMbICT ONpejenuTens 2x2

B TOM uYncne NpakTUYecKUX 3aHATU 1 1a6opaTopHbIX paboT

CamocTosTenbHas paboTa 06yyatoLwnxcs

MpodeccoHanbHO-0PUEHTUPOBAHHOE COAePXKaHMe

KoopauHaTHas MNocKoCTb. BblunCneHne paccTOsHWA W NAowajeli Ha MaocKocTi

8/2
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OKO01. OKO3. OKO04.
OKo7

OKO01. OKO3. OK 04.
OKO07.MK11. MK 12

0K 02
OKO3
OKO3

OKO02. OKO3. OK 04.
OAO7.MNK11.MK12

OK02. OKO3. OKO04.
0oKo7

OKO02. OKO3. OK04.
0oKo7

OK 02. OKO3. OK 04.
OK07. MK 11.NK 12



KOOPAMHATHOIA MNocKocTn

Tema 3.4 Pewenue 3agay.
KoopauHaTbI 1 BEKTOPbI

KonnyecTBeHHbIe pacueThbl

B TOM uncne NpakTMUeCKNX 3aHATUI 1 Na6opaTopHbIX paGoT

MpakTiyeckoe 3aHaTUe Ne6 «KoopauHaTHas anoekocTb BbiuMcneHne paccTosHMiA 1

nnowagei Ha NNoCKoCT KoNMYeCTBEHHbIE PacyeTbl»

CamocTosTeNbHas paboTa 06yyatoLWnxcs

CopaepxaHue

JlekapToBbl KOOPAWHATLI B MPOCTpPaHcTBe BeKTOpbl B MPOCTpaHCTBe CroXeHWe

BbIUMTAHME BEKTOPOB YMHOXEHMe BEKTOpa Ha uMcno. KommnaHapHble BeKTOpbl

CKanspHoe Npou3BeieH1e BEKTOPOB Pax/io)eHMe BEKTOPA M0 TPeM HeKOMMNaHapHbIM

BekTopam. lpocTeliive 3ajaun B KOOpAMHAaTax KOOPAWHATbI BEKTOPA, PaccTosHue

MeXzy TOUKaMu, KOOPAUHATHI CepeauHbI 0TPe3Ka, CKanspHoe NponssedeHne BEKTOPOB

B KOOPAVHATaX, YroN Mexzy BEKTOpaMu, Yron Mexay npsxiol v naockocTbio, yron
MVIOCKOCTYIN

B royl uncne NpakTUYecknX 3aHATUIA 1 N1aGopaTopHbIX paboT
CaxtocroatcnbHas pa6oTa 06y yarowmuxcs

PA3AEN 4. OCHOBblI TPUTOHOMETPUWN. TPUTOHOMETPUYECKWE ®YHKLUNWN

Tema 4.1 TpuroHomeTpuyeckue
(YHKLUN NPOM3BONBHOIO YrAa,
uucna. PaTnannas u rpagycHas
mepayrna

Tema 4.2 OcHOBHbIe
TPUrOHOMETPUYECKUE TOXKAECTBA.
®opmynbl NpuBeaeHns

Tema 4.3 CUHYC, KOCUHYC, TaHTEHC
CYMMbI 1 PAa3HOCTH ABY* yrnoB
CUHYC 1 KOCUHYC ABOIHOTO yrna.
®opMynbl MONOBUHHOTO yrNa

CopepxaHue

PaguanHan xicpa yrna. MoBOPOT TOYKW BOKPY T Hauana KoopauHat. OnpegeneHue
CUHYCA, KOCWHYCA, TAHTEHCA W KOTAaHreHca. 3HAKW CUHYCA, KOCWHYCa, TaHTeHca W
KOTAHTeHCa MO YeTBEPTSM  3aBUCUMOCTb MEX/Y CUHYCOM, KOCUHYCOM, TaHTEHCOM U
KOTaHICHCOY! O/IHOTO 1 TOrO Xe yrna

B TOM uncne NpakTMYeCKNX 3aHATUIA 1 Na6OPaTOPHbLIX paGoT

Caxi0cToATeNbl1an paboTa 06y YatoLWwnuxcs

CopaepxaHue

1 TpuUroHomMeTpuyeckune ToXAECTBA. CUHYC, KOCUHY C, TAHTEHC 1 KOTAHTeHC Yr/10B a 1
-a

2. dopMynbl NpuBeAeHUs

B TOM YnC/e NPakT MYECKNX 3aHATUI 1 Na6OPATOPHbLIX padoT

CaxtocTonTcnbHau paboTta 06yyatoLwnxcs

CopaepxaHue

1 Cymma U pasHoCTb CMHYcOB CymMMa W pasHOCTb KOCMHYCOB CUHYC U KOCUHYC
ABOMHOrO yrna ®opMmybl NaN0BUHHOIO yrna

2. TMpeoGpa3oBaHns CYMMbl TPUTOHOMETPUYECKUX (YHKLMIA B MNpousBefeHue
NPOM3BEAEHNA B CyMMY BbipaXeHne TPUTOHOMETPUYECKNX y HKLMIA Yepes TaHreHe
M0NOBUHHOTO aprx YlcHTa

3 lpeo6pa3oBaHna NPOCTEALLNX TPUFOHOY[eTPUUCCKMX BbIpaXKeHUI

30/6
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(XK 02. OK 03. OK 04.
0Ko07

(K 01 (K 02 (XK 03.
(K 04. OK 05. OK06.
(K 07. MK 11. MK 1.2

(X 01. OK 02. OKO3.
OK 04. OK 05. OKO6.
0KO07

OAO/. OA'02. OKO3.
OKO-1. OK 05. OKO6.
0KO07

OKOI. OK02. OKO3.
OKO04. OK 05. OKO6.
0OKO07

Tema 4.4 ®yHKLMK, HX CBOICT Ba.
Cnocobbl 3agaHnun yHKLUA

Texia 4.5 TpHronoxicTpuucckme
(hyHKLMK, nx cBOWC1Ba 1 i pathmkmn

Texia 4.6 Mpeo6pasoBaHue
rpagukoB Tpul oHoX1CTpPHUECKMX
DyHKUUN

Tema 4.7 Onucaxne
NPOM3BO/ACTBEHHBIX MPOLECCOB C
MoMOLYbI0 TPaUKOB (YHKLNI

Texia 4.8 O6paTHble
TPUrOHOMETPUYECKNE (YHKHUH

Texia 4.9 Tp|iroHOXICTPUYECKNC
YPaBHEHUA 1 HepaBeHCTBa

B 10X1 4ACNe NPAKTUYECKNX 3aHATNI 1 NaBOPaTOPHLIX PaboT

CamocTosTenbHas paboTa obyyatoLnxcs

CopaepxaHue

06nacTb OMpeAeNeHNs 1 XTOXKECTBO 3HAUEHMIA (yHKUMA YeTHOCTb, HEYETHOCTb,
NepUOANYHOCTL (y HKLMI Cnocobbl 3aaaHus dy HKUWIA

B rox| uncne npakTM4Yeckux 3aHATUI 1 nabopanopHeix paéoi

CaxiCToHTeNbHas paboto obyvatowmnxcs

MpotheccoHaNbHO-0PUEHTUPOBAHHOE COAEPXKaHNE

06n1acTb ONPEAENeHNs 1 XIIOKCCTBO 3HAYEHUH TPUTOHOXIETPUYECKNX  (DYHKLMI
YeTHOCTb, HEYETHOCTb, MEPUOANYHOCTL TPUTOHOMETPUYECKUX (ByHKUMI CBoiicTBa 1
rpauky gy HKUMIA vV = €OS X. X = Sin X. X = tg X. X = ctg X

B TOM Yncne NPaKTUYECKUX 3aHATUIA H N1aBOpaTOpHbIX paboT

MpakTuyeckoe 3aHaTMe N7 «TpUroHoMeTpuueckue MYHKUMM, WX CBOWCTBA W
rpaguKm»

CamocTosaTenbHas pa6oTta obyyalowmxcs

MpotheccnoHanbHO-0pUEHTUPOBAHHOE COAEPXKaHNE

C)KaTue 1 pacTaxeHune rpadukoB TPUrOHOMETPUYECKIX (hy HKLMIA

IMpeo6Gpa3sosaHme rpathkoB TPUFOHOXIETPUUECKNX thy HKLMI

B TOX| uncne npakTU4ecKux 3aHATUI 1 nabopaTopHbiX pa6oT

MpakTuyeckoe 3aHATME Ne8 «[peo6pasoBaHue rPaUKOB TPUFOHOXIETPUUCCKUX
DyHKUNA»

Caxtoc roHre.ibHaH pa6oTa obyyatowmnxcs

IMpotheccnoHanbHO-0pUeHTUPOBaHHOE COAEPXKaHNe

VICMoNb30BaHMe CBOWCTB  TPUFOHOXIETPUUCCKUX (DYHKUMA B NPO(ECCHOHANbHBIX
3ajauax

B TOM uncne NPakTUYECKUX 3aHATUIA 1 naBopan opHeIX pa6oT

MpakTuyeckoe 3aHaTMe Ne9«OnMCaHWe MPOM3BOACTBEHHBIX MPOLECCOB C MOMOLLLH
rpauKoB hy HKLMUIA»

CamocTosaTenbHas pa6ota obyyaowmxcs

CopepxaHue

O6paTHble TPUrOHOYreTPUYECKUC (y HKLMU VX CBOICTBA W rpatvku

B TOX1 4MCNe NPAKTUYECKNX 3aHATUIN U NaBOPATOPHBIX PaGoT
CamocToaTenbHas pabota o6yyvarowmxcs

CogepxxaHue
1TpPUroHOY|ETPUUCCKIC Y PaBHEHMS
M cos X =a. Y sinx = a. Ypi tg x =a. ctg x = a PeleHune

OK 01
OKO04.

OKO02.

(K 03

OK 05. OKO6.

OKo7

OKO/. OK 02. OKO3.
OK 04. OK 05. OKOG6.

OKO07.

NK 1.1,

.NK12

(K 01 OK 02. OKO3.
(K 04. OKO3.

OKO07.

NK 1.1

OKOI. OK 02.
OK 05. OKO6.
NK 11 NK12

OKO04.
0OKO07.

OKO1.
OK04.

OKO6.
.NK 12

. OKO3.

OK 02. OKO3.

. OK 05
OKO07

OKOI. OK02

OK 04,

. OKO3
0KO07

. OKOG6.

. OKO3.
. OKO6



Tema 4.10 Cuctemsl
TPUTOHOMETPUYECKMX YPABHEH NI

Tema 4.11 Pewenue 3agau,
OCHOBbI TPUTOHOMETPUY
TpuroHomeTpHUYeCKNe DYHKLUM

Tema 5.1 KomnieKcHble uncna

Tema 5.2MpumeHeHnc
KOMMEKCHbIX Yncen

TPUFOHOMETPUYECKNX ypaBHeHui OCHOBHbIX TMNOB:
TPUFOHOMETPUYECKNE  YPABHEHWUS,  CBOAAUMECH K  KBajApaTHbIM,
PaxnoXeHNeM Ha MHOXWTENM, OJHOPOAHbIE

2 MpocTeiilune TPUrOHOMETPUUECKUE HEPABEHCTBA

B TOM YnCne NpakTUYECKUX 3aHATIIA 1 Na6OPATOPHbIX paGoT
CamocTosTenbHas pa6ota obyyarowmxcs

CopaepxaHue

CuCTEMbI NPOCTEMLUINX TPUTOHOMETPUUECKUX YPaBHEHNI

npocreiive
peluaemble

B TOM Yncne NpakTUYECKNX 3aHATIIA 1 Na6OPaTOPHbIX paGoT

CamocToaTenbHas pa6oTta obyyarowmxcs

CopaepxaHue

TMpeo6pasoBaHne TPUTOHOMETPUUECKIX BbIPAKEHUIA PeLueHne TPUrOHOMETPUYECKUX
YPaBHEHWIl 1 HEPABEHCTB B TOM YUC/IE C UCMO/b3OBAHNEM CBOWCTB (DYHKLWi

B TOM Yncne NpakTUYECKNX 3aHATUIA 1 Na6OPaTOPHbLIX paGoT

CamocTosTenbHas pa6oTa 06yyatoLyuxcs

PA3LENS5 KOMMNEKCHbIE YACNA

CopaepxaHue

1. TlOHATUE KOMMAEKCHOTO 4ncna. COMPsKEHHble KOMMIEKCHbIE 4uCna, MOAynb 1
aprymeHT — KOMMIEKCHOTO — 4ucna.  dopMa  3anucyt  KOMM/IEKCHOTO  uucna
(reomeTpuyeckas, TpUroHoMeTpuyeckas, anrebpanyeckas) 2.

2. ApnchmeTinyeckue AeCTBUS C KOMMIEKCHBIMM YnCIaMin

B TOM uMCnie NPaKTUYECKMX 3aHATUIN 1 .NaGOPaTOPHbLIX PaboT

CamocTosnensHas pa6ota o6ydatoLyuxcs

CopaepxaHue

BbINO/HEHME PACcyeTOB C MOMOLLbLIO KOMM/EKCHbIX 4Yicen [puMepbl 1CnoNb3oBaHus
KOM/IEKCHBIX Yncen

B TOM uncne NpakTUYECKNX 3aHATUMA 1 .N1abopaTopHbIX padoT

MpakTnyeckoe 3aHaTMe Ne10 «KomnneKcHble uncna»

CamocTosTenbHas pa6ota obyyarowmxcs

PA3MEN 6. MPON3BOAHAA ®YHKUWNW, EE MPUMEHEHUE

Tema 6.1 MoHATVNE NPOU3BOAHOM.

[ CopepxaHue

30/2

(K 01 OK 02

OKO-1. OK 05.

OKO07

0KO1, OK 02.
(%K 04. OK 05,
0K 07

OKO01. OK02.
OKO-1. OK 05.
0K 07

OKO/. OKO02
OKO04. OK 05.
OK 07

OKO01. OK 02.
OKO04. OK 05.
0K07

OKO/. OK02

OK 04. OK 05.
OKO07. MK /./.

OKO/. OK 02.

(K 03.
OK 06.

OKO3.
OKO06.

OKO3.
OKO6.

OKO3.
OKO06

OKO3.
OKO06.

OKO3.
OKO06.
nK 1.2
OKO3.

®opMynbl U NpaBuna
AnddepeHLMpoBaHns

Tema 6.2 Mpoun3BoAHbIE CYMMb,
PasHOCTH Npou3BefeHus,
4acTHoro

Tema 6.3 Mpon3BoaHble
TPUTOHOMETPUYECKNX DYHKLWIA.
Mpon3BoAHasA CNOXHOI (yHKLMK

Tewma 6.4 MoHaTHe 0
HenpepbIBHOCTU DYHKLUU. MeTog
VHTepBanos

Tema 6.5 M'eomeTpuyecknii n
(hn3nyecknii cMbicn NPON3BOAHOIA

Tema 6.6 ®uU3nyeckmii cMbicn
Npon3BOAHON B
npotheccnoHanbHbIX 3agadax

Onpezenexve 4nCnoBOi NOC/NeAOBaTeNLHOCTM W cnocobbl cc 3ajaHns  CeoiicTea
UNCNOBLIX MOCNEAOBATENbHOCTE.  OnpeaeneHne npejena  nocnefoBaTeNbHoOCTyH
BbluncneHve npejenos nocnejosarensHocTeid. Mpeaen (yHKUMM Ha GECKOHEYHOCTH
Mpepen dyHKuum B Touke. Tpupauienue apry MenTa. MpupatyeHne dyHKuMW. 3agaun,
npuUBOAALYME K MOHATMIO MPOU3BOAHON OnpefjeneHve MpOWU3BOAHON ANTOpUTM
OTbICKaHNA NPOM3BOAHOM

B TOM Yncne NPaKTUYECKNX 3aHATUI 1 NaBopaTopHbIX paboT

CamocToaTenbHas pabota obyvarowmuxcs

CopaepxaHue

1®opmynbl gndhepeHLpoBaHns

2. Mpasuna guddepeHLpoBaHus

B TOM unCne NPaKTUYECKNX 3aHATNIA 1 NaBOPaTOPHbIX paboT

CamocToaTenbHas pabota obyyatowmuxcs

CopaepxaHue

1Tpou3BoHas TPUTOHOMETPUUECKIX (Y HKL{MA.

2.0npegenexne CNOXHOM (PYHKLUM  [PoU3BOAHASA CNOXHOI (hy HKLUN

B toxi YMC/e NPaKTUYECKNX 3aHATUI 1 N1aBopaTopHbIX paboT

CamocTosTenbHas pabota o6yyarowmuxcs

CopaepxaHue
MoHATHe HenpepbiBHOW (yHKLWKU. CBOWCTBA HENpepbIBHOM (MyHKLMN CBA3b MeXay
0CTbIO 1 LMPYEMOCTbIO (hy HKLMW B TOUKE ANTOPUTM pelleHms

HEPaBeHCTB METOJ0M UHTePBanoB

B TOM uYnC/ne NPaKTUYECKUX 3aHATUI U NaBopaTOpHbIX paboT

camocTonTenbHas pa6oTa o6yualowuxcs

CopaepxaHue

TeOMeTPUYECKMA  CMBICT  MPOW3BOAHON  (YHKLMW - YTNOBOW  KOI((HULMEHT
KacaTeNbHON K rpaduKy (YHKLUMW B TOUKe. YpaBHEHMe KacaTenbHOM K rpajuky
(yHKUMM. ANrOpUTM COCTABNIEHMS YPABHEHUS KacaTenbHOM K rpaduky dyHKuMM
Y=ax)

B TOM uncne NpakTUYECKUX 3aHATUIA 1 .NaGOPATOPHbIX PaGoT

MpakTuyeckoe 3aHATHE Nell «eomeTpuyeckuil n uanyeckunii cMbicn NPON3BOJHOW»

CamocTosTenbHas pabota o6yyarowmxcs

CopaepxaHue

Du3nyecknii (MexaHN4eckuit) CMbIC NPON3BOAHON - MTHOBEHHas CKOPOCTb B MOMEHT
BpemeHun L y=S' (1)

B TOM Yncne NPaKTUYeCKNX 3aHATNI U .N1abopaTopHbIX paboT
MpakTnyeckoe 3aHATUe Ne12 «®uanyecknii cMbIcn

NPO(ecCMOHaNbHbIX 3ajauax»

npou3BoAHON B
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Tema 6.7 MOHOTOHHOCTb
(yHKUUM. TOUKN IKCTpeMyMa

Tema 6.8 UccnegoBaHue hyHKLUNi
¥ nocTpoeHue rpadnkos

Tema 6.9 Hanbonbuwee n
HauMeHbLIee 3HaYeHUst DYHKLMM

Tema 6.10 HaxoxpaeHue
ONTUMANLHOTO pesynbTara ¢
NOMOLLbIO MPOM3BOAHON B
NpakTUYeCKUX 3ajadax

Tema 6.11 Pewexue 3agay.
MpounssoaHas GyHKuMM,ee
npumeHenne

CamocToaTenbHas paboTa obyvarowmxcs

CopaepxaHue 4

1 MOHOTOHHOCTb hy HKLN

Bo3pacTaHuen y6biBaHMe (DYHKLUM, COOTBETCTBIE BO3PACTAHNS 1 YObIBAHNA (BYHKLMN 2

3HaKy MPOWU3BOAHOIA. MOHATME MPOM3BOAHOI BbICIIErO NOPAAKA, COOTBETCTBUE 3HAKA

BTOPOIA NPOU3BOAHON suinyknoctn (sornyToctu) Py HKLWAKM Ha OTPE3Ke

2.TouKM 3KCTPEMyMa

3a4aun Ha MakcUMy M 1 MAHUMY M TTOHSTME acCUMNTOTBI, COCOGLI MX OMpeAeneHus. 2

ANrOpUTM  UCCNeJoBaHWA (YHKLMM W NOCTPOEHUs ee rpaduka C MOMOLbIO

NPOM3BOAHOIA. [IpO6HO-NMHelHas hYHKUNUA

B TOM uuMCne NPaKT N4eCcKNX 3aHATUA 1 NaGopaTopHbIX paGoT -

CamocTosaTenbHas paboTa obyyaroLmxcs

CopepxaHue

ViccneaoBatne GyHKLUUM HA MOHOTOHHOCTb 11 MOCTPOEHME TPadnkoB

B TOM uYMCne NpakTUUYeCKMX 3aHATUI 1 Na6opaTOPHbIX paGoT

MpakTuueckoe 3aHsTe Ne13 «MccnesoBanue dy HKLWIA 1 NOCTPOEHMeE rPadikoB

CamocTosTenbHas paboTa obyyarowmxcs

CopepxaHue 2

HaxoxpeHue 6 (] ] i, (yHKUMIA, nocTpoeHue 2

rpahkoB MHOTOU/IEHOB C UCMO/Nb30BaHMEM annapara MaTeMaTieckoro aHannsa

B TOM YnC/e NPakTUYeCKNX 3aHATUIA 1 NaBOPaTOPHbIX paGoT

CamocTosTenbHas pabota obyyaroLmxcs

MpothecCOHanbHO - OPUEHTUPOBaHHOE CoAepXaHme 2

HaumeHbluee 1 HanGoNbLLee 3HaYeHMe (y HKLK

B TOM uuMCne NPaKT N4eCKUX 3aHATUN 1 NaGopaTOPHbIX paGoT 2

MpakTuyeckoe 3aHaTUE Nel4 «HaumeHbluee 1 HanbonbLuee 3HaueHne dy HKLUN»

CamocTosaTenbHas paboTta o6yyarowmnxes

CopaepxaHue 2

®opmynbl U npasuna yupoBaHna ve (YHKUWIA C MOMOLLbI0

npou3BoAHON HauGonbliiee 1 HauMeHbllee 3HaYeHNs HYHKLMN -

B TOM YMcne NPaKTUUECKMX 3aHATUI 1 Na6opaTopHbIX paGoT 2

MpakTuyeckoe 3aHaTue Nel5 «[ponsBogHas ty HKLUNA 1 ee NPUMEHEHUe»

CamocToaTenbHas pa6ota obyvarowmxcs -
2 cemecTp < ws ®

| 28i4

PA3AEN 7.MHOFOrPAHHUKWN UTENA BPAWEHNA
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(K 01. OK02. OKO3.
(X 04. OK 05. OK 06.
0KO07

(X 01. OK 02. OKO3.
OKO04. OK 05. OKO06.
0K 07

OKO! (K 02. OKO3.
OK 04. OK 05. OKO06.
0K 07

OKOI. OK02. OKO3.
OKO04. OKO3. OKO06.
OKO07. MK 1.1. NK 1.2

OKOI. OK02. OKO3.
OKO04. OKO3. OKO06.
0KO07

| OKOI. OK02 OKO3

Tema 7.1 BepluHbl, pebpa, rpaHu
MHOrorpaHHuka Mpusma, ce
cocTanaou e, cedeHne. Mpamas
¥ NpaBubHAs NPU3Mbl

Tema 7.2 Mapannenenuneg, Ky6.
CeueHne Ky6a, napannenenunega

Tema 7.3MupamHaa, ee
coCTaBnALiME, CeYeHNe.
MpaBunbHas Nupammaa.
YceueHHas nupamuga bokosas u
noNHas NoBepXHOCTb NPU3MbI,
nupamugsl

Tema 7.4CummeTpus B Kybe,
napannenenuneje, npusme,
nupamuge

Tema 7.5MpHMepbI CUMMETpWIi B
npodeccuun

Tema 7.6MpaBunbilble
MHOTOrpaHHUKN, UX CBOMCTBA

Tema 7.7Unnunap, ero

CopaepxxaHue
TMOHATME MHOTOrpaHHUKa. Ero 3neMeHTbl: BepLIMHbI, peGpa, rpaHu [lnaroHans
CeueHve BhiNyKnble W HEBbINYKNble MHOFOrpaHHWKW TMoHATME npusmbl. Ee
OCHOBaHMA W GOKOBblE TpaHW BbicoTa Npusmbl. TpAMas W HaKNOHHas npusMa
MpasunbHas npusma. Ee ceueHune
B TOM 4ncne NpakTUYecknX 3aHATUIA 1 N1aGopaTopHbIX paboT
CaytocToa'TenbHasa pa6ota o6ydqatownxcs
Copepxanue
Mapannenenunes, cBoCTBa NPAMOYroNLHOTO Napannenenuneaa, Ky6 Ceuenue ky6a,
napannenenunesa
'B TOM YnCne NPaKTMYECKMX 3aHATUI 1 1a6oPaTOPHbIX paboT
CamocTosaTenbHas paboTa 0byyatoWwnxcs
CopaepxaHue
Mupamuga n ce anemeHTbl. CeueHne Nupamugpl. MpaBunbHas NupamMuaa. YceueHHas
nupamuza Mnowass 60KOBOI 1 NONHOM NOBEPXHOCTN MPU3MbI, NMPaMIb!
B TOM 4unCne NPaKTUYECKUX 3aHAT Ui 1 N1aGopaTopHbIX paboT
CamocTosaTenbHas paboTa 0byyatoWwnxcs

CopaepxaHue

CUMMETPUS  OTHOCUTENLHO TOUKM, MPAMOW, NNOCKOCTM CuMMeTpus B KyGe,
napannenenuneze, npusme, nupammae

B TOM 4ucne NPaKTUYECKIMX 3aHATUIA 1 NaGopaTopHbIX padoT

CamocToaTenbHas paboTta 06yyatoLwnxcs

MpotheccnoHanbHo - OPUEHTUPOBAHHOE COAepXKaHue

CUMMETPUsi B NPUPO/IE, apXUTEKTY pe, TEXHUKE, B BbiTy

B TOM uncnie NPaKTUYECKIMX 3aHATUI N N1aGopaTOpHbIX paboT

MpakTnyeckoe 3aHsTve Ne16 «CUMMETPUS B NPUPOJE, APXUTEKTY Pe, TeXHUKE, B GbiTy»
CamocTosaTenbHas paboTta 06yyatoLwmnxcs

CopepxaHue

ToHsTVE NPaBUALHOTO MHOTOTPaHHKa CBOWCTBA MPaBUNIbHIX MHOTOTPAHHUKOB

B TOM 4uCne NPaKTUYECKMX 3aHAT Uit 1 .N1abopaTopHbIX padoT

MpakTuyeckoe 3aHaTue Ne17 «MpaBubHbIE MHOTOrPaHHUKM, UX CBONCTBA»
CamocTosaTenbHas paboTta 06yyatoLWwnxcs

CopaepxaHue

OKO04.
0K 07.

OKOl.
OK04.

OKO1.
OKO04.

OKOl.
OKO04.

OKOl.
OKO04.

OKOl.
OK 04.
OKO07.

OKO/.
OKO04.

OKO!.
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OK05. OK 06.
NK11.NK12

OKO02. OKO3.
OK05. OK 06.
OKo07

OKO02. OKO3.
OK 05. OKO06.
0K 07

OK 02. OKO3.
OKO05. OKO06.
0K 07

OK 02. OKO3.
OK 05. OKO06.
oK 07

OKO02. OKO3.
OKO05. OK06.
NK11NK12

OK02. OKO3.
OKO3. OKO06.
0oKo7

O K02 OKO3.
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Tema 7.14PeweHue 3ajav.
MHOrorpaHHuKN 1 rena
npateH n\f

PA3JEN 8.

Tema 8.1MepBoo6Gpa3Has
(yHKYMM. TpaBuna HaxoxXaeHUs
nepBoo6PasHbIX

Tema 8.2 Mnowaab
KPUBONWNHENHON rpaHeHum.
®dopmyna HbtloToHa - fleiiGHnya

Tema 8.3 HeonpeaeneHHblii n
onpefeneHHbI MHTErpansbl

Tema 8.4 TMonaTne 06
OnpejeNneHHOM NHTerpane Kak
nnowaan KpUBonuHeHom
Tpaneyuu

Tema 8.5 OnpegeneHHblit
VHTErpan B KnusHun

CamocTosaTenbHas paboTa obyyarowmnxcs

CopaepxaHue

O6bembl M NNOWAAM NOBEPXHOCTU MHOTOTPAHHUKOB U Tan BpaL|eHus
BTOM uncne NpaKTUHECKIMX 3aHATUIA 1 Na6opaTopHbIX paboT
CamocTosaTenbHas paboTa obyvaroLmnxcs

MNEPBOOBPA3BHAA ®YHKLUWW. EE TIPUMEHEHUE

CopaepxaHue

3agaua 0 BOCCTAHOBMEHUU 3aKOHA ABWXKEHWA N0 W3BECTHOW cKOpocTM. [MoHATME
WHTErpUpOBaHWA. O3HAKOMNEHWE C MOHATWEM WHTerpana M nepeoo6pasHoil Ana
dyHKyun y=/1x). Pewenue 3ajau Ha CBA3L NepsoOGPasHOi U ee MPOUIBOAHON,
BLIUMCNEHUME NePBOOGPAasHOiM ANS  AaHHOA dyHKuuu. Ta6nuya Gopmyn Ans
HAXOXAEHUA NepB00GPasHLIX V3yUueHne Npasuna BoIMNCIEHUA NePBOOGPA3HOI

BTOM uncne NpakTMUECKNX 3aHATUIA 1 NaBopaTopHbIX paboT

CamocToaTenbHas paboTa obyyatowmuxcs

CopaepxaHue
3ajauu, NpUBOASIYME K NOHSTMIO ONPEAENEHHOTO WHTerpana - 0 BblYMCNEHUN
nnowaau  KpUBOAWHElWHOW  Tpameuuu, o  nepemeujeHuu  Touku. MoHATHe

onpefenéHHOro WHTerpana. [eoMeTpUuecKUii U BU3NYECKUH CMbICA ONpPeAeneHHOro
wHTerpana ®opmyna HeloToHa— Jleii6Huya

B TOM uncne NpaKTUYECKIMX 3aHATUIA 1 N1aBOPaTOPHbIX paboT

CamocTosaTenbHas paboTta obyuatoLmxcs

CopaepxaHue

MoHATUE HEONIPEAENEHHOTO UHTerpana

B TOM uncine NpakTMYeCcKNX 3aHATUN 1 NabopaTopHbIX paboT
CamocToaTenbHas pa6o3a obyyaioLmxcs

CopaepxaHue

FeoMeTpUUECKNi CMbIC ONpeAeNeHHOro HHTerpana

B TOM uncne NpakTMUECKNX 3aHATUIA 1 NaBopaTopHbIX paboT

CamocTosTenbHas pa6o3a obyuatowmxcs

MpotheccnoHanbHo - 0pUEeHTUPOBAHHOE COAePXKaHNe

FeoMeTpuueckuit cMLICA ONpegeneHHoro unTerpana ®opmy na HolToHa - fleiiGHuya
PeweHne 3a4ay Ha NPUMEHEHUe UHTErpana ANA BbIUMCAEHUA DUINUECKAX BENMUUH W

14/4

OKO01, OK02.
OK 04. OK 05.
0oKo7

OKO1 OKo02.
OKO04. OK 05.
OKO07. MK I1.

OKOI. OKO02.
OK04. OK 05.
OKo07

OKOL1 OK 02.
OK 04. OK 05.
0oKo7

OKOI. OK 02.

OK 04. OK 05.

OKO7

OKO!. OK 02
OKO04. OKO05.
OKO07

OKOI OKO02
OKO04. OKO3.

OKO07.MK 1.1.
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OKO3.
OKO6.

OKO3.
OKO6.
nK1.2

OKO3.
OKO6.

OKO3.
OKO6.

OKO3.
OKO6.

OKO3.
OKO6.

OKO3
OKO6.
nK1.2



Tema 8.6 PeweHne 3agay
MepBoo6pasHas hyHKLUUM, Ce
npuMeHeHmne

nnowagei

B TOM Yncne NpakTUYeCKUX 3aHATUIA 1 N1aGopaTopHbIX paboT

MpakTiueckoe 3aHaTMe No2l «PelweHue 3ajay Ha MpUMeEHeHWe WHTerpana Ans
BbIYMCAEHUS (DU3MUECKINX BEMYMH U NNowaje»

CamocTosaTenbHas pabora obyyarowmxcs

CopaepxaHue

MepBoo6pasHasn yHKLMW. MpaBuna HaxoX/AeH!s NepBoo6pasHbIX Ee npuMeHeHne

B TOM Yncne NpakTUUYECKMX 3aHATUIA 1 N1aGOpaTOPHbIX paboT
CamocTosaTenbHas paborta obyyatowmxcs

PA3AEN 9. CTENEHWN N KOPHWU.CTEMEHHASA ®YHKLUNA

Tema 9.1 CTeneHHas QyHKLUMS, ee
cBoiicTBa

Tema 9.2 MNpeo6pasoBaHue
BbIPaXXeHUI ¢ KOPHAMM N-0if
cTeneHu

Tema 9.3 CBoiicTBa CTeneHn ¢
paLMoHaNbHbIM 1
AefCTBUTENbHBIM NOKa3aTeNsMu

Tema 9.4 Pewenune
MPPALNOHaNbHbIX YPaBHeHNIi 1
HepaBeHCTB

Tema 9.5 CTeneHn N KOpHM.
CreneHHas QyHKUNA

CopaepxaHue

TMoHATME KOPHA N-O/ CTEMEeHW W3 JeCTBUTENbHOTO uMcna. PYHKLMA Yy = yX  uX
cBoiicTBa v rpadukn CBOWCTBA KOPHS N-0i CTeneHn

B TOM uncne NpakTUYECKINX 3aHATUI 1 N1a6OPaTOPHbLIX padoT

CamocTosTenbHas paboTa o6yyaroLmxcs

CopaepxaHue

Mpeo6p HUWe uppayuo Bbl i

B TOM YnC/e NpakTUYeCKNX 3aHATUA 1 N1aGopaTopHbIX paGon

CamocTosaTenbHas pabona obyyvarolmxcs

CopaepxaHue

TMOHATME CTeNeHN C NI0BLIM PaLMOHaNbHLIM MOKasaTeneM. CTeneHHble (yHKUuM, ux
cBolicTBa U rpaduku

B TOM uncne NpakT nuecknx 3aHsTUi n N1a6opaTopHbiX paboT

MpakTiueckoe — 3aHATMe Ne22  «CBOWCTBA CTeMeHM C  PauUMOHANbHbIM 1
[eiCTBUTENbHBIM MOKA3aTeNsAMM»

CamocTosaTenbHas paboTa obyyaroLmxcs

CopaepxaHue

PaBHOCMNILHOCTL MPPALMOHANbHBIX YPABHEHNI 1 HEPaBeHCTB MeToAbl UX peLueHns
PellieHe MPPaLMOHANbHBIX YPaBHEHWI 11 HepaBEeHCTB

B TOM Yncne NpakTUYeCKUX 3aHATUI 1 .N1aGoPaTOPHLIX paboT

TMpakTiyeckoe 3aHATME Ne23 «PelleHne MPPALNOHaNbHbIX YPABHEHNI 1 HEPABEHCTB
CamocToaTenbHas paboTa obyyaroLmxcs
CopaepxaHue

Onpea cTeneHHoi dyHKuun. WUeni
YPaBHEHWIi 11 HEPaBEHCTB

ee CBOIICTB Mpu peueHnn

0K 01, OK 02

(K 03.

OK 04. OK 05. OK 06.
OKO7

(K 01. OK02.
0KO04. OKO3

OKOI. OK02.
OK 04. OKO3

OKO3.
. OKO07

OKO3.
. OK 07

OKOI. OK 02. OKO3.

OK 04. OKO3.

. OK07

OKO/. OK 02. OKO3.

OKO04. OKO3

. OKO7

OKO/. OK 02. OKO3.

OKO04. OKO3

. OK07

OKO/. OK 02. OKO3.

OKO04. OKO3

. OK07

Tema 10.1 MNokasaTenbHas
(yHKUMS, ee CBOACTBA

Tema 10.2 Pewenne
noKasaTenbHbIX ypaBHeH!N n
HepaBeHCTB

Tema 10.3 Cuctemsl
noKa3aTeNbHbIX ypaBHEH NI

Tema 10.4 PeweHue 3agay.
MokasaTenbHas GyHKUNs

B rom uncne NpakTUYECKNX 3aHATUII 1 .1abopaTOpHbIX pabon
CamocToaTenbHas pa6ona obyyatownxcs

PA3EN 10. MOKA3ATE/IbHAA ®YHKLUUA

CopepxaHue

CTeneHb C  MpOM3BOMbHBLIM  AECTBUTENbHBIM  MoOKasaTeneM.  OnpejeneHve
nokasarenbHol (YHKUMM, ee CBOMCTBA W rpadk 3HAKOMCTBO C MpUMeEHeHnem
nokasarenbHol (YHKUMM PelueHne MOKa3aTebHbIX YPaBHEHWIA (YHKLMOHANLHO-
rpanyeckum MeTogom

B TOM Y1C/e NPaKTMUECKNX 3aHATNIA U NaBOPaTOPHbLIX paGon

CamocTosTenbHas pa6oTa obyyatrowmnxcs

CopepxaHue
PellieHne NOKa3aTeNbHbIX yp: it MeToOM yp: nokasateneii, MeToAoM
HOBOI# nep i, tyHKumo patmuyeckum MeTofoM. PelueHve

0KasaTe/bHbIX HePaBeHCTs
B TOM YnCne NpakTUYECKUX 3aHATUIA H .1aBoPaTOPHbIX paboT

MpakTuyeckoe 3aHATUE Ne24«PeLeHUC NOKA3aTeNbHbIX YPaBHEHNI 1 HEPABEHCTBY
CamocTosTenbHas pabona obyyatownxcs

CopaepxaHue

PellieHVe cMCTeM NoKasaTenbHbIX ypaBHeHWi

B TOM YnCne NpakTUYECKUX 3aHATUIA 1 .1aBOPaTOPHbLIX paboT

MpakTuyeckoe 3aHsTie Ne25 «PeLeHe CUCTEM MOKA3aTeNbHbIX YPaBHEHN»
CamocTosTenbHas pabona obyyatownxcs

CogepxaHue

PelueHne NoKa3aTeNbHbIX YPaBHEHWA METOAOM yPaBHUBAHWUA MOKa3aTeneil U MeToAoM
BBE/IEHWA HOBOV NepeMeHHOl PellieHe NoKa3aTe/lbHbIX HEPABEHCTB

B rom uncne NpakTUUYeCKMX 3aHATUI 1 N1aGopaTopHbIX pabon

CamocTosaTenbHas pabona obyyatownxcs

PA3AEN 11. TOTAPU®MbI. NTOTAPUOMUYECKASA dYHKLUNA

Tema 11.1 Jlorapudm yncna.
[ecATUYHLIN H HaTypanbHbI
norapudMmbl, 4ucno e

Tema 11.2 CBoiicTBa norapuimos.
Onepayus norapupmmnpoBaHus

CopaepxaHue

Norapudm yncna JlecATUHbI 1 HAaTypanbHbIA NOrapudmbl, YACO e
B TOM Y1Cne NPaKTUUeCKNX 3aHATUI 1 NaBopaTopHbIX pabon
CamocTosaTenbHas pa6ona obyuatoLymxcs

CopaepxaHue

CeoiicTBa norapudmos. Onepauus norapuMupoBaHus

10
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OKO/. 0K 02

OKO04. OKO3.
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OKO04. OKO3.

OKO/. OK02.

OK 04. OK 05.

OKO/. OK 02

OK 04. OK 05.

OKOI. OK 02.
OKO04. OKO3.

OKO/. OKO02.
OKO04. OKO05.

OKO3.
0KO07

OKO3.
OKo07

OKO3.
OKO07

OKO3.
0KO07

OKO3
0KO07

OKO3.
OKO7.
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OK 04. OKO3.

OKO/. OK02

OKO04. OKO3.

OKO3.
0Ko7

OKO3
OKo07



Tema 11.3 Nloraputmmnyeckas
(yHKLNA, ee cBOIICTBA

Tema 11.4Pewenue
norapumMnyeckux ypaBHeHuii n
HepaBeHCTB

Tema 11.5CHcTembl
N0TapuMUYECKNX YpaBHEHNN

Tema 11.6 Jlorapumsl B npupoge
1 TeXHUKe

Tema 11.7 PeweHue 3agay.
Norapugmel. Slorapudpmuyeckas
DyHKUNA

PA3ZEN

Tema 12.1 MHoxecTBa

B rom 4ncne npakTUYeCKNX 3aHATUIN 1 NaGopaTopHbIX paGoT

CamocToATeNnbHas pa6oTta obyyatoLuxcs

CopepxaHue

JNorapudmuyeckas MyHKLWA 1 ee CBOWCTBA

B TOM Yncne NpakT MYecKnx 3amsT Uit u NabopaTopHbIX paGoT

CamocTtoaTenbHas pa6oTta obyyatowuxcs

CopepxaHue

1 JlorapndmMuyeckne ypaBHeHus

TMoHSATUE NOrapudMUIECKOro ypaBHeHUs Omnepauus NOTEHLMPOBaHNA TPU OCHOBHbIX
MeToAa pelleHns NoraputMUYecKX ypaBHeHW: (YHKLMOHaNbHO-T patnyeckmi,
MeToA NoT p , MeTo/ BBEf| HOBOVA Nep 0iA.

2 JlorapudMuyeckne HepaBeHCTBA

B TOM 4Mcne NPakTUYECKMX 3aHATUI 1 NaGopaTopHbIX paboT

MpakTuyeckoe 3aHATUe Ne26 «PelueHne norapud| KUX yp " Hep: TB»
CamocTosATeNbHas paboTa oGyyvarowmxcs

CopepxaHue

ANTOPUTM  PELIEHNS CUCTEMbI  YPaBHEHWIl  PaBHOCMALHOCTb  NIOrapUGMUUECKUX
YPaBHEHNIA 1 HEPaBeHCTB

B TOM 4MCne NPaKTUYECKMX 3aHATUI 1 N1aBopaTopHbIX paboT

CamocToATeNbHas paboT a obyyatoLymxcs

MpotheccUoHaNnbLHO - OPUEHTUPOBAHHOE COAEPXKaHUe

TMpumeHenne norapudima Jlorapudmudeckas cnupans B npupoae Ee MatemaTueckue
cBOiiCTBA

B TOM 4ucne NpaKTUYECKIMX 3aHATUIA 1 NaBopaTopHbIX paboT

MpakTuyeckoe 3aHATUE Ne27 «/loraputMbl B NPUPOAE U TEXHUKE»

CamocToATeNbHas paboTa oGyyvarowmxcs

CopepxxaHue

Noraputmuyeckas GyHKUUS PeleHne NPOCTEilLX N0rapudMUyecknx y paBHeHi

B TOM 4uCne NPaKTUYECKMX 3aHATUI 1 Na6opaTopHbIX paboT

CamocTosTenbHas pabota obyyarowmuxcs

12. MHOXECTBA. 3NIEMEHTbI TEOPUWN FPA®OB

CopepxaHue

TMoHsTUe MHOXeCTBa MOAMHOXECTBO Onepauyuu ¢ MHOXKeCTBaMu
B TOM 4mucne NPakTUYECKMX 3aHAT Ui H N1aGOPaTOPHbIX pagoT
CamocToATenbHas pa6oTta o6y yatoLmuxcs

OK 0L OK02. OK03.
(K 04. OK 05. OK07

OKOI. OK02. OKO3.
OK 04. OKO3. 0K 07

OKOI. OK02. OKO3.
OK 04. OKO3. OK 07

OKOI. OK02. OKO3.
OKO04. OKO3. OKO7.
NK11NK12

OKOI. OK 02. OKO3.
OKO04. OK05. OKO07

(K 01 OK 02 OKO3.
OKO04. OKO3. OKO07.
MK 11 NK12
OKOI. OK02. OKO3.
OK 04. OKO3 OK 07

Tema 12.20nepaunll c
MHOXeCTBamu

Tema 12.3 Mpatbl

Tema 12.4PeweHue 3aaay.
MHoxecTBa, [padbl 1 X
npumeHeHne

MpotheccnoHanbHo - OPUEHTUPOBAHHOE COAEPXKaHNe

Onepawmn ¢ MHOXeCTBaMI. PelleHne NPUKNAAHLIX 3a8a4

B loyl uncne NpakTU4ECKUX 3aHATUI 1 Na6opaTopHbIX PaboT

MpakTudeckoe 3aHATUEe Ne28 «Onepauuy ¢ MHOXECTBaMu. PelleHne MPUKNagHbIX
3agau»

CamocToaTenbHas pa6oTa o6yyatoLnxcs

CopepxaHue

MoHsiTve rpada CBA3HLIN rpad), AepeBo, UMKA rpag Ha NaocKocTh

B TOM uncnie NPakTUYECKUX 3aHATUI 1 Na6opaTopHbIX PaboT

MpakTuyeckoe 3aHaTHe Ne29 «padbi»

CamocTosTenbHas pabota o6yyatoLnXcs

CopepxaHue

Onepayun ¢ MHOXecTBaMu OnuCaHNe PeanbHbIX CUTYaLnii C MOMOLLbIO MHOXECTB.
TMpumMeHerme rpahioB K peLenmio 3agad

B rom umucne npakTUYeCKNX 3aHATUI 1 NaBopaTopHbIX PaGoT

CamocToaTenbHaa pa6oTa obydatowmuxcs

PA3JEN 13.39NEMEHTbl KOMBUHATOPUKW, CTATUCTUKWN N TEOPUWN BEPOATHOCTEN

Tema 13/TOCHOBHbIE MOHATNA
KOMBGUHATOPUKMN

Tema 13.2 Co6bITue, BEPOATHOCTb
co6bITnA. CnoxeHue n
YMHOXeHUe BepOATHOCTeN

Tema 13.3BeposTHOCTb B
npodeccuoHanbHbIX 334a4ax

Tema 13.4[juckpeTHas cnyyvaiiHas

CopepxaHue

TMepecTaHOBKY, Pa3MelLeHus, CoueTaHus

B TOM umcnie NPaKTUYECKNX 3aHATUI 1 NaGopaTopHbIX Pa6o T

CamocTosTenbHas pa6oTta o6yvalowmxcs

CopaepxaHue

COBMECTHbIE U HECOBMECTHbIE COBLITUA. TeOpemMbl O BEPOATHOCTU CyMMbI COGLITIN
YcnoBHas  BEPOATHOCTb. 3aBUCUMble U He3aBUCUMble COGbITUA. Teopembl 0
BEPOATHOCTI NPOU3BEAEHNA COBBLITU

B TOM 4u1Cne NPaKTUYECKUX 3aHATUI 1 Na6OPaTOPHbIX paGoT

CamocTtoaTenbHas paboTa obyuatoLmxcs

TMpotheccnoHanbHO - OPUEHTUPOBAHHOE COAEPXKaHNE

OTHOCUTENbHAA 4acToTa COGLITWSA, CBOCTBO €e ycrtoiiumsoctn CTaTUCTUYECKOE
onpegeneHne BepoOsSTHOCTM OLieHKa BEPOSITHOCTY COBLITURA

B TOM unc/ie NPaKTUYECKNX 3aHATUI 1 NaBopaTopHbIX PaboT

MpakTtnyeckoe 3aHATME Ne30 «BepOATHOCTL B MPOMECCHOHANbHBIX 3afauax»
CamocToaTenbHas paboTa obyuatoLmxcs

CopepxaHue
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OKO04. OKO3. OKO07

OKO01. OK02. OKO3.
OKO04. OK05. OKO07.
NK11.NK 12

OKOI. OK02. OKO3.



Buabl cnyyvaiiHbix BenuunH. OnpeaeneHne AUCKPETHOWM cnyyvaiiHoW BENMUMHBI. 3aKOH
pacnpejeneHns AUCKPETHON CyYaitHoW BeNnUMHbI. Ee UMCNOBbIe XapaKTepUCTUKN.
BapuaunoHHelii  psg.  Monurod  wactoT w ructorpamma.  CtaTucTudeckue
XapaKTepuCTUKM PAAa Hab/MI0AaeMbIX JaHHbIX

B TOM Yncne NpakTUYeCKUX 3aHATUIA 1 N1aGopaTopPHbIX paboT

CamocTosaTenbHas pabota obyyatoLmxcs

TMpoecCMOHanbHO - OPUEHTUPOBAHHOE COAePXKaHMe

MepsuyHas 06paGoTKa CTAaTUCTMUECKNX AAHHBIX [paduyeckoe WX NpeAcTaBnieHue.
Tema 13.5 CocTaBneHue Tabnuy u - Haxox/aeHne cpeiHNX XapakTepucTuK, HabNoaaembiX JaHHbIX

AvarpamMm Ha npakTuke B TOM uMCcne NpakTMUECKMX 3aHATWIA 1 Na6opaTopHbIX pa6oT

MpakTuyeckoe 3aHsTue Ne31 «CocTaBneHne TabanL 1 AnarpamMm Ha npakTike»
CamocToaTenbHas pa6oTa obyvatrowmnxcs

CopaepxaHue

OnemeHTbl  KOoM6uHaTOpMKW.  Co6biTMe, BEPOATHOCTb CO6LITUA  CnoxeHne u
YMHOXEHe BepOATHOCTEN!

B TOM Y1Cne NpakTUUECKUX 3aHATUIT 1 NaBOPaTOPHbIX PaboT

BE/IMYMHA, 3aKOH ee
pacnpegenexnu. 3apauun
mMaTemMaTU4eCcKoi CTaTUCTUKN

Tema 13.6 PeweHue 3agau.
ONemMeHTbl KOMBUHATOPUKM,
CTaTUCTUKN 1 Teopun

BEPOATHOCTEH CamocTosaTenbHas paboTa obyyarowmnxcs
PA3LEN 14. YPABHEHNA W HEPABEHCTBA
CopaepxaHue
PaBHOCMNILHOCTb  YP; i u Hep T8 Onpep OCHOBHbIE TEOPEMbI
Tema 14.1 PaBHOCU/IbHBIX MEPeXo/jax B YPaBHEHNAX U HepaBeHCTBax. O6Line METOAbl PelieHns

ypaBHEHii: Mepexoj OT PaBeHCTBA (YHKUMIA K PaBeHCTBY ~aprymeHToB Ans
MOHOTOHHbIX (DYHKLWIA, METOJ, PA3NOXEHUs Ha MHOXWTENN, METOA BBEAEHUS HOBOM
nepemMeHHON, MYHKLMOHANbHO-TPadnyeckuit MeTog

B TOM uncne NpakTUUYECKMX 3aHATUI 1 N1aGoPaTOPHbIX paboT

CamocTosTenbHas paboTa obyyvarownxcs

PaBHOCUNBHOCTb YPaBHEHNUI 1
HepaBeHCTB. O6Lne MeToabl
pewenns

CopaepxxaHue

OG6lumMe MeTOAbl PeleHs HEPaBeHCTB Nepexo/ OT CPABHEHNA 3HAUEHWt DYHKUNA K
CPaBHEHWMIO 3HAYEHN apryMeHTOB ANA MOHOTOHHbIX (YHKUWIl, METOA WHTEpBanos,
(yHKLMOHANbHO-Tpadyecknit MeTop Tpadyeckunii MeTOA PelieHus ypaBHEHuii 1
HepaBeHCTB

B TOM umCnie NPAKTUYECKNX 3aHATUIT 1 NaBOPaTOPHbIX pa6oT

MpakTuyeckoe 3aHATMEe Ne32  «[paduyeckuil  MeToA  peleHWs  ypaBHEHWi,
HEPABEHCTB»

Tema 14.2
Ipaduyecknit MeTog peweHus
YPaBHEHNIi,HepaBeHCTs

1212
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OKO04. OK05. OKO07.
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OAOQ/. OK 02. OKO3.
OKO04. OK05. OK 07

OKO/. OK 02. OKO3.
OK 04. OK 05. OK 06.
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OKO01. OK 02. OKO3.
OKO04. OKO3. OKO6.
0OKo7

O K01 OK02. OKO3.
OKO04. OK 05. OKO6.
0oKo7

Tema 14.3
YpaBHEHNA 1 HEpaBEHCTBA C
mozgynem

Tema 14.4
YpaBHEHNA 1 HepaBeHCTBa C
napameTpamn

Tema 14.5

CocTaB.fieHue 1 peLeHne
npo(eccuoHanbHbIX 3ajay ¢
nOMOLYbI0 YpaBHEHWI

Tema 14.6
PelweHne 3a4a4. Y paBHeHNs n
HepaBeHCTBa

CamocTosTenbHas pa6o3a o6yyarolmxcs

CopaepxaHue

OnpeseneHne MoayNs. PackpbiTve MOAYNs Mo onpeaeneHmnio MpocTeiime ypaBHeHUs
V HepaBeHCTBa C MoAyneM. MpUMeHeHne PAaBHOCUbHbIX NMEPEXOA0B B OMPEAeNeHHbIX
TUNaX ypaBHEHNit 1 HEPABEHCTB C MOAY NieM

B TOM YnC/e NPaKTUYECKNX 3aHATUI 1 N1aBOPaTOPHbIX pa6oT

CamocTosnenbHas pabota obyyaroLmuxcs

CopaepxaHue

3HaKOMCTBO C NapameTpoM [pocTeliluve ypaBHEHWUs 1 HEDABEHCTBA C NapaMeTpOM

B TOM Y1CNe NPaKTUYECKNX 3aHATNII 1 .Na6opaTopHbIX pa6oT
CamocTosTenbHas pabona obyyatrowmnxcs

TMpodeccoHanbHo - OPUEHTUPOBAHHOE CoaepXKaHme
PellieHVe TEKCTOBbIX 337a4 NPOhECCHOHaNLHOTO COAePXKaHNA

B TOM uncne NpakTUYeCKUX 3aHATUIA 1 N1aBOPaTOPHbIX paboT

MpakTuyeckoe 3aHaTMe Ne33 «CocTaBneHUe U pelleHne NPoecCUoHaNbHbIX 33jay ¢
MOMOLLbIO YPaBHEHMI»

CamocTonTesbHas pa6ona obyyarwowmxcs

CopepxaHue

O6Lme MeToAbl pelleHus yp
napameTpamu

B TOy| uncne npakTnyecknx 3aHATUl 1 nabopaTopHbix paboT
CaxtocTosTenbHas pabona obyyarowmxcs

. Yp n Hep TBA C MOJYNEM Y C

MpomexyTouHas aTTectauns
Bcero:

234

OKO/. OK 02. OKO3.
OKO04. OK 05. OKOG6.
0oKo7

OKOI. ()X 02. OKO3.
OK 04. OK 05. OKO6.
0K 07

OKO01. OK 02. OKO3.
OKO04. OK 05. OKO6.
OKO07. MK 11. NK 1.2

OKOI. OK02. OKO3.
OKO04. OK 05. OKO6.
OK07
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3. YCNOBWA PEAIM3ALN YUEBHOW ONC LUMTNHBI

3.1. TpeboBaHUA K MUHUMaNIbHOMY MaTepuasibHO-TeEXHUYECKOMY 0becneyeHnto
Peanusauma yuye6HOW AMCLMNAMHBI NpeaycMaTpuBaeT HanuuMe y4yebHOro KabuHeTa
«MaTtemMaTnyecKnx UCLUMUNANH. ECTeCTBEHHOHAYUHbIX ANCLAMINHY
O6opyoBaHWe y4e6HOro kabuHera:
- Nocaf04Hble MecTa No KOMYeCTBY 00YUatoLLIMXCS;
- pabouee MeCTO Mpenogasatens;
- KOMMNEeKT y4e6HO-HarnagHbIX Nocobui;
- KOMMeKT 3NeKTPOHHbIX BUEOMaTepuanos;
- ANAaKTUYeCcKme maTepuansbl;
- Habop VHCTPYMEHTOB;
- MOAENu reoMeTpUYecKnX uryp;
- foCKa;
- WKap ANa KHUP
- NePCOHaNbHbIA KOMMbIOTEP C INLEH3VOHHBIM NPOrpamMMHbIM 06ecrneyeHnem;
- MPOEKTOP C 3KPaHOM.

3.2. NIHdopmMaLMoHHoe obecrieveHre peanusauum nporpaMmel
3.2.1. MNeyaTHble nU3gaHUA

OCHOBHbIE NCTOYHUKMU:

1 bBawmakoB M.A. Matematuka. 3afgadHuk: ydvebHoe nocobue pgna  CMoO/
M./.bawmakos,- M.: Akagemus, 2022.

2. bawmakoB, M./. MatemaTuka: y4ebHuk / Bawmakos M.M. — Mocksa: KHOPyc,
2023. (36C BOOK.RU).

3. bawmakoB, M.W. Matematuka. [pakTukym: yuyeb6HO-MpakTUyeckoe nocobme/
Bawmakos M.U.,3HTHHa C.6.— Mocksa: KHoPyc, 2023(36C BOOK.RU).

4. boromonoB H.B. Martematuka: yue6Huk pgna CMO/ H.B.boromonos, [.W.
CawmoiineHko.-M.:poda, 2023.

[lononHnTeNbHble UCTOYHUKMN:

1 MartemaTuka: anrebpa v Hayana MaTeMaTU4ecKoro aHanusa, reometpus. Anreépa n
Havana matemaruyeckoro aHanmsa. 10-11 knacc. Anmmos LLLA., Konarud FO.M., Tkavesa M.B.
n apyruve. - M: TpocseweHue, 2022.

2. Marematuka: anrebpa n Hauasna MaTemMaTM4eCKoro aHanmsa, reoMeTpus. reomeTpus.
10-11 knacc. AtaHacsaH J1.C., byty3os B.®., Kagomues C.b. n gpyrue. - M: pocseLleHue,
2022.

3. Marematuka: anrebpa M Hayana maTeMaTM4ecKOro aHanmsa, reometpus. 10-11
Knaccbl. Anrebpa 1 Havana MaTeMaTuyeckoro aHanmsa. B 2 u. YacTb 1 YUebHMK 415 yyalmxcs
06pa3oBaTenbHbIX opraHusaumii (6a3oBblii yposeHb)/Mopgkosuy A.l., CemeHoB I.B.; YacTb 2.
3aflauHuK AN5 yyalxcs 06pa3oBaTte/bHbIX OpraHu3aLuii (6a3oBblii ypoBeHb)/ Mopakosuy AT
1 apyrue; nog pepakumeii Mopgkosuua A.l. - M: MHemo3unHa, 2018.

4. MaTtemaTvka: anrebpa n Hayana MaTemMaTV4eckoro aHanusa, reometTpus. Anrebpa u
Havyana matemaTtnueckoro aHanmsa. 10 knacc. Hukonbckuii C.M., Motanos M.K., PelueTH1KoB
H.H. n gpyrue. - M: IMpocselleHve, 2021.

5. Marematuka: anrebpa v Havasa MaTeMaTUYeCKOro aHanusa, reometpus. Anreépa n
Hayana matemartnueckoro aHanmsa. 11 knacc. Hukonbckuii C.M., Motanos M.K., PelueTHWKOB
H.H. v gpyrve. - M: TMpocseLleHne, 2021.
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6. Marematuka: anreépa ¥ Hayana MaTeMaTWYecKoro aHaansa, reoMeTpus.
eomeTtpus. 10-11 knacc. Moropenos A.B. MaTemaTuka: anrebpa 1 Hayana MaTemMaTMyeckoro
aHanusa, reometpua. Meometpusa. 10-11 knacc. Moropenos A.B. - M: INMpocseLleHmne, 2019.

7. Martematuka: anrebpa 1 Hauata MaTeMaTU4ecKoro aHaamsa, reoMetpus. FeomeTpus.
10 knacc. AnekcaHapos A.[., BepHep AJ1., Pbixuk B.W. - M: TMpoceelyeHue, 2021.

8. Marematuka: anrebpa 1 Havasa MaTeMaTUYeCKOro aHanusa, reomeTpus. reomeTtpus.
11 knacc. AnekcaHapos A.[., BepHep A.J1., Poixuk B.W. - M: TpocsellieHure, 2021.

9. Maremarunka: anrebpa n Hadana MaTemMaTU4YecKoro aHanusa, reometpus. 10 kiacc.
BepHep AJ1., Kapn A.T1. U3gatensctso "TpocseLleHne”.

10. Martematuka: anrebpa M Havasla MaTemMaTM4YeCKoro aHanmsa, reometpus 11 knacc.
BepHep A.J1., Kapn A.TN. M3gatenscTBo "lpocseLleHmne’™.

3.2.2. DNeKTPOHHble U3aHNS U 3/IEKTPOHHbIE pecypcbl

VIHTepHeT - pecypcbl

1 www.rusneb.ru (H3b - HaumoHanbHas aneKTpoHHas 6mbnnoTteka)

2. www.book.ru (3neKTpoHHast 6ubMoTeYHas cUcTeMa)

3. Bcepoccuiickve WHTepHeT-onuMnuagbl. - URL: https://online-olympiad.ru / (gata
obpalyeHns: 12.07.2022). - TeKCT: 3NEKTPOHHBIIA.

4. EpvHaa konnekums umudpoBbiX 06pasoBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (pata o6paueHms: 08.07.2022). - TeKCT: 3NEKTPOHHBbIA.

5. IHhopmaLMoHHas cucTema «EfyHOe OKHO [OCTyna K 06pa3oBaTe/bHbIM pecypcam». -
URL: http://window.edu.ru/ (garta obpatieHus: 02.07.2022). - TeKCT: 371eKTPOHHBbIIA.

6. HayuHasn anekTpoHHas 6ubnuoteka (H3B). - URL: http://www.elibrary.ru (gara
o6pateHns: 12.07.2022). - TeKCT: 3NEKTPOHHBIIA.

7. OTKpbITLIA konnegpk. Matematuka. - URL: https://mathematics.ru / (naTa obpalleHms:
08.06.2022) .- TeKCT: 3N1EKTPOHHBbIIA.

8. MoBTopuM MaTemaTuKy. - URL: http://www.mathteachers.narod.ru / (gata obpaLleHus:
12.07.2022) .- TeKCT: 3NEKTPOHHBINA.

9. CnpaBoyHUK no maremaTunke ans LLIKO/IbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gata o6pawieHus: 12.07.2022). - TekcT:
3/IEKTPOHHBIA.

10. CpegHsn MaTemaTuyeckas MHTepHeT wkona. - URL: http://www.bymath.net/ (nata
o6patleHus: 12.07.2022). - TeKCT: 3MEKTPOHHBIA.

11. depepanbHblii noptan «Poccuiickoe o6pasoBaHue». - URL: http://www.edu.ru/
(paTa o6pawyeHns: 02.07.2022). - TeKCT: 3NEKTPOHHBIA.

12. ®epepanbHblii  LEHTP  MH(OPMaLMOHHO-06pa3oBaTeNbHbIX  pecypcoB. -  URL:
http://fcior.edu.ru / (nata obpateHus: 01.07.2022). - TeKCT: 3N1EKTPOHHbI
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http://fcior.edu.ru
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4. KOHTPO/J1b /1 OLIEHKA PE3Y/IbTATOB OCBOEHWA YUEBEHOW

ObLwas/npotheccroHabHas
KOMMeTeHLys

OK 0L Bbi6upats crocobb!
peLLeHVs 3834 NPodecCOHabHON
[eATeNbHOCTY NPUMEHNTENBHO

K Pa3/iiHbIM KOHTEKCTaM

OK 02. Vicnonb3oBaThb
COBpPEMeHHbIe CPe/iCTBa MoucKa,
aHanmM3a 1 VHTeprpeTaLyv
MH(OpMALWK, Y MHOPMALVIOHHbIE
TEXHOMOrVW N9 BbINOMHEHNS 33034
NPOECCOHALHON [eATeNbHOCTM

OK 03. MNnaHuposatb u
peann30BbIBaTL COGCTBEHHOE
NpotheccroHaIbHOE 1 IYHOCTHOE
pa3BuTVe, NpeLnpPUHUMATENLCKYHO
[leATeNbHOCTb B MPOECCHOHAbHON
cthepe, VCro/b30BaTb 3HaHUA Mo
(hMHaHCOBOI rPaMOTHOCTY B
Pas/MUHbIX XU3HEHHbIX CUTYaLMAX

OK 04 3dpekTvBHO
B3a/MO/E/iCTBOBATb U paboTaTth B
KO/IEKTVIBE W KOMaHe

ANCUMMNVHDI

Twn OLEHOYHBIX
Paspen/Tema MeponpuaTUs
P 1 Temal.1- 16, N-o/c

P2, Tembl 2.1- 2.6, M-o/c

P4, Tembl 4.1- 4.11, M-o/c

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1 -6.11, M-o/c

P 7, Tembl 7.1 -7.14, T-o/c

P 8, Tembl 81 - 8.6, M-0/c

P9, Temb 9.1 -9.5

P 10, Tembl 101 - 104

P 11, Tembl 111 - 11.7, M-o/c

P 12, Tembl 12.1 - 12.4, M-o/c

P 13, Tembl 131 - 13.6, M-o/c

P 14, Temb! 14.1 - 14.6, M-o/c

P 1 Tema 11- 16, N-o/c

P 3, Tembl 3.1- 3.4, M-o/c

P4, Tembl 4.1- 4.11, M-o/c

P5, Tembl 5.1, 5.2

P 6, Tembl 6.1 - 6.11, M-0/c

P7, Tembl 7.1-7.14, T-olc

P8, Tembl 81 - 8.6, IN-0/c TecTuposaHue
P9, Temb1 91 - 95 YCTHbIN onpoc
P 10, Temb! 101 - 104 MartemaTtiyeckmin
P 11, Tembl 111 - 11.7, [-o/c [VKTaHT

P 12, Tembl 12.1- 12.4, M-o/c VHavsuayansHas
P 13, Tembl 131 - 136, IM-o/c CamMoCToATe/IbHasA
P 14, Tembl 141 - 14.6, M-0/c paboTa

P1, Tema 1.1-1.6, M-o/c MpeacTaeneHme
P2, Tembl 2.1- 2.6, IM-o/c pesynbTaToB
P3, Tembl 3.1-3.4, M-0/c NpaKTUYeCKNX paboT
P 4, Tembl 4.1-4.11, M-o/c BbInonHeHve
P 5, Tembl 5.1, 5.2 9K3aMeHaLWIOHHbIX
P 6, Tembl 6.1 - 6.11, M-o/c 33MaHuiA

P 7, Tembl 7.1 -7.14, M-o/c

P 8, Tembl 8.1 - 8.6, IM-0/c

P9, Temb 9.1 -9.5

P 10, Tembl 10.1 - 104

P 11, Tembl 111 - 11.7, M-olc

P 12, Tembl 121 -12.4, T-0/c

P 13, Tembl 131 - 13.6, M-o/c

P 14, Tembl 14.1 - 14.6, M-o/c

P 1, Tema 11- 16, M-o/c

P2, Tembl 2.1- 2.6, I-0/c

P3, Tembl 3.1-3.4, M-o/c

P4, Tembl 4.1-4.11, M-o/c

P 5, Tembl 5.1, 5.2

P 6, Tembl 6.1 -6.11, I-0/c

P7, Tembl 7.1 - 7,14, M-o/c

P 8, Tembl 81 - 8.6, INM-0/c

P9 Tembl 91 -9.5

P 10, Temb! 10.1 - 104

P 11, Tembl 111 -11.7, M-ofc

OK 05. OcyLLUeCTBMIATL YCTHYHO 1
MUCbMEHHYIO KOMMYHVIKALIKO Ha
rocyfjapCTBEHHOM $13blke
Poccwiickoli denepaLyn ¢ yueToM
0COGEHHOCTEN COoLManbHOro 1
KyNbTYPHOTO KOHTEKCTa

OK 06. INposBnaTb rpaxnaHCKo-
NaTPYOTUYECKYHO MO3NLIMIO,
[lEMOHCTPUPOBATb OCO3HAHHOE
MNoBefieHe Ha OCHOBE
TPaAULIMOHHBIX OBLLIEYE/IOBEYECKMX
LIeHHOCTEW, B TOM umcrie C y4eToM
rapMOHM3aLMN MEXHALIMOHA/IbHbBIX
1 MEXXPENNIO3HbIX OTHOLLIEHWIA,
NPVYMEHSTL CTaHAAPTbI
AHTVUKOPPYMLOHHOrO MOBELEHMA

OK 07. CopeiicTBOBaTH
COXPaHEHMIO OKPYKAKOLLEH cpespl,
PECYPCOCOEPEEHIIO, NPUMEHSTL
3HaHWst 06 M3MEHEHUI KMMATa,
MPUHLMMbI GEPEX/IBOrO
MPOM3BOACTBA, SNEKTUBHO
[elAiCTBOBATb B Ype3BblUaliHbIX
CUTyaLsX

MK 1.1. ®opMmpoBaTh aropuTMbl
pa3paboTKy MPOrpaMMHbIX MOYyei
B COOTBETCTBUM C TEXHUYECKUM
3afiaHrem

MK 1.2. Pa3pa6atbiBaTh
NpOrpamMMHble MOAY/N B
COOTBETCTBUN C TEXHUHECKVM
3a/jaHvieM

P 12, Tembl 12.1 - 12.4, T-o/c
P 13, Tembl 131 - 13.6, -0/c
P 14, Tembl 14.1 - 14.6, I-0/c
P 1 Tema 11- 16, -o/c
P4, Tembl 4.1-4.11, M-olc
P5, Tembl 5.1, 5.2

P 6, Tembl 6.1 - 6.11, IM-o/c

P 7, Tembl 7.1 -7,14, M-o/c

P 8, Tewmbl 81 - 8.6, IM-o/c
P9 Tembl 91 -9.5

P 10, Tembl 101 -10.4

P 11, Temsbl 111 - 11.7, I-0/c
P 12, Tembl 121 - 12.4, M-olc
P 13, Tembl 131 - 13.6, [-0/c
P 14, Tembl 14.1 - 14.6, M-olc

P 1, Tema 11- 16, -o/c
P4, Tembl 4.1-4.11, T-o/c

P 5, Tembl 5.1, 5.2

P6, Tembl 6.1 - 6.11, M-o/c

P 7, Tembl 7.1-7.14, M-olc

P 8, Tembl 8.1 - 8.6, M-0/c

P 14, Tembl 14.1 - 14.6, M-olc

P 1 Tema 11- 16, -o/c
P2, Tembl 2.1-2.6, I-0/c
P3, Tembl 3.1-3.4, M-o0/c

P4, Tembl 4.1- 4.11, M-o/c
P5, Tembl 5.1,5.2

P 6, Tembl 6.1 - 6.11, M-o/c

P 7 Tembl 7.1 -7.14, M-olc

P 8, Tembl 8.1 - 8.6, M-o/c
P9, Tembl 9.1-9.5

P 10, Tembl 101 - 104

P 11, Temsl 111 -11.7, M-olc
P 12, Tembl 121 - 12.4, M-olc
P13, Tembl 131 - 136, M-o/c
P 14, Tembl 14.1 - 14.6, IM-o/c
P 1, Tema 1.3, 14, 15, M-o/c
P2, Tembl 2.5, M-o/c

P 3, Temb! 3.3, M-0/c

P4, Tembl 4.5, 4.6, 4.7, M-olc
P 6, Tembl 6.10, M-o/c

P7, Tembl 7.5, 7.8, M-0/c

P 8, Tembl 85, M-0/c

P 11, Temb! 11.6, [-o/c

P 12, Tembl 12.2, T-0/c

P 13, Tembl 13.3, 135, M-o/c
P 14, Tembl 145, I-o/c
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