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1. MACIOPT PABOUYEMMPOrPAMMbI YUEEHOW ancunnanHbl
MaremaTtuka

1I/1 MecTo gucumnanHbl B CTPYKTYpe o6pasoBaTesibHol nporpammbl CMNO
O6Leobpa3oBaTenbHan AucuunaMHa «MaTemaTuka» ABNSETCA 00653aTeNbHONM YacTblo

061L,e06pa3oBaTenbHOrO Lykna 06pa3oBaTeNbHOl MmporpamMmbl B cooTBeTcTBUM ¢ PTOC no

npodeccun CrMO 08.01.28 MacTep 0TAeN0YHbIX CTPOUTENbHbLIX U AeKOPaTUBHbLIX paboT

12. MecTo Yy4yeGHOW AMCUMMAMHBI B CTPYKTYpe OCHOBHOW  MpOheccUoHanbHOM

06pasoBate/ibHoli NPorpammbi:
[LUcUmMNAMHA BXOAUT B LIMKN 06LL,e06Pa30BaTe/bHbIX AUCLMMINH (MOBbILIEHHbI YPOBEHD)

1.3. Llenn 1 nnaHnpyeMble pe3y/ibTaTbl 0CBOEHMS YYeOHOM ANCLMNNHDI

CofepxaHue mporpaMmbl  06Le06pa3oBaTeNbHON  AUCUMMUHLL  «MaTeMaTuka»
HarnpasneHo Ha JOCTUXKEHMe Pe3yNbTaToB ee M3YyUYeHNsi B COOTBETCTBUM ¢ TpeboBaHusaMU PFOC
COO c yyeToM npoctheccmoHasibHo HanpaeneHHocT ®FOC CrO.



OCBOEHME COACPXKAHUS YUEGHOM AUCLUNNMHBI «MaTemaTuKa» 06ecneynBaeT JOCTUKEHWME CTYACHTaMU CNeAyIoLLUX Pe3yNbTaToB:

Kog 1 HauMcHonaHe
hopMmpyemMbIx
KOMMeTeHLni

OK 01.BblibvpaTb
€roco6bl peLLeHKst 3aad
npogheccroHanbHoR
[eATENbHOCTH
MPUMEHUTENIbHO

K Pa3/nuHbIM
KOHTEKCTaM

MnaHupyeMble pe3y/ibTaTbl 0CBOEHUN ANCLMUMINHI

O6wue

rOTOBHOCTb K TPYAY, OCO3HaHWe  LEHHOCTW
MacTepcTBa, TPyAoioGue;

rOTOBHOCTb K aKTMBHOM  [eATeNbHOCTU
TeXHOMOTMUECKO 1 COLMANbHOM  HanpaB/ieHHOCTH,
CNOCOGHOCTb  WHULMWPOBATL.  MMIaHMPOBaTb U
CaMOCTOATE/IbHO BbIMO/HATL TAKY0 JesiTeNbHOCTb;
- VHTEPEC K PasfuHbIM Cepam MpodieccoHanbHoN
[eATeNbHOCTH.
OsnageHne YHUBEPCAbHBIMUA y4eGHbIMN
no3HaBaTe/bHbLIMU Je/CTBASMA:
a) 6a3oBble IOrMyecKue AeicTBUS:

CaMOCTOSATENbHO (hopmynmpoBaTh n
aKTyanuaupoeaTb  npoGnemy, —paccmaTpusaTh — ee
BCECTOPOHHE:

yCTaHaBNBaTh  CyLUIECTBEHHbIV  MPU3HaK  Man
OCHOBAHMSI N1 CPaBHEHWS,  Kaccugukaumm v
0606LLeHNS;

onpefensTh  UENM  JeATeNbHOCTY,  33jaBaTb
napameTpbl 1 KPUTEPUN UX JOCTUKEHNS;
- BbIABATL 3aKOHOMEPHOCTU U MPOTMBOPEUNst B
PaccMaTpUBaEMbIX BMEHUSIX;
- BHOCUTb KOPPEKTVBbI B JEATENIbHOCTb, OLIHMBATL
COOTBETCTBME PE3y/IbTATOB LEMAM, OLEHMBATL PUCKA
NOCNEACTBUI JEATENLHOCTY;
- pa3BuBaTb KpeaTMBHOE MbILUIEHVE MPU PeLLeHNN
JKU3HEHHbIX NPOG/EM
6) 6a3oBble UCCNEfOBATENbCKYE AENCTBUS
- BNajeTb HaBbIKaMK yueGHO-WCCIEA0BaTENbCKON 1
MPOEKTHOW  JeATENIbHOCTY, HABbIKaMW  paspeLLeHms
npo6nem;

BbIABNATL  MPUYNHHO-CEACTBEHHbIE  CBA3M U

JAvcunnavHapHble
-BNajieTb MeTOAaMU [0Ka3aTeNbCTB, aropuTMamMy PeleHnsi 3ajay; ymeHue
(hopMyNMpoBaThL  OMpedeneHns, aKCMOMbl M TEOPEMbl, MPUMEHSTL  WX.
NPOBOAVTH /I0KA3aTe/bHbIE PACCYX/EHNS B XO/A€ PeLLEHNs 3aau;
- YMeTb 0MepupoBaTh MOHSTUSMA: CTeMeHb YMCNA, NIOTapudM YnCna; ymeHne
BbINOMHATL  BbIYUC/IEHNE 3HAYEHWA 1 NPeOGPA30BAHMA  BbIPKEHUI €O
cTeneHAMW W norapumamy, Npeo6pasoBaHis  APOGHO-PALIMOHANLHBIX
BbIPaXEHUIA:
- yMeTb OMepupoBaTb MOHATUAMM:  PaUMOHa/bHBIE,  VPPaLMOHa/bHbIE,
noKasaTefbHble,  CTEMeHHble,  /I0rapudMUUecKue, — TPUIrOHOMETPUUECKVE
YPaBHEHNS 1 HePaBEHCTBA, X CUCTEMb;
- yMeTb OMepupoBaTh MOHATUAMM: (YHKLWS, HenpepbIBHas (hyHKLMS,
Hasi, nef Has, onpe Vi wHTerpan;

- YMETb HaxoAuWTb MPOU3BOAHbIE 3NIEMEHTapHbIX (YHKLWA, U1Cronb3yst
CMpaBoYHbIE MaTepUasibl; UCCEAO0BATL B NPOCTEMALLMX CydanX (yHKLMN Ha
MOHOTOHHOCTb, HaxoAuTh HauGoMbLUME W HaMMEHbLUME 3HAYEHNS (yHKLWIA;
CTPOUTL  rpadMKi  MHOFOYIEHOB  C  WCMONb30BaHMEM  annapara
MaTeMaTN4ecKoro aHanusa; NPUMEHsITb NPON3BOAHYIO MPY PELLIEHUN 3ajaY Ha
[ABVKEHMe:

pelwaTb  NPaKTUKO-ODUEHTVPOBAHHbIE 33JauM Ha Haubonbluve ¥
HavMeHbLUE 3HAYEHS], HA HAXOXK/EHME MYTK, CKOPOCTY 1 YCKOPEHUS;
- YMeTb OMepupoBaTh MOHSTUSM: PaLMOHANIbHAS (YHKLWS, MoKasaTe/bHas
yHKLMS, cTeneHHas yHKUMS, norapudmuyeckas yHKUMSA,
TPUrOHOMETPUYECKME (hYHKLMN, 0GpaTHBIE ByHKLNM:
- YMeHWe CTPOUTb TPAtMKN N3yUeHHbIX QYHKLIA, UCNONb30BaTL rpadinki Npn
M3YUEHUM NPOLECCOB M 3aBUCUMOCTEV, MPWU PeLUeHUM 33jad M3 Apy rux
y4eGHbIX MPEAMETOB W 33y W3 PeasbHOM XKU3HY; BbIpaXaTh (opMynamu

TN Mexay H

- YMeTb peLuaTh TEKCTOBbIE 33a4u PasHbIX TUMOB (B TOM YMC/e Ha MPOLEHTbI,
[0 W YacTV, Ha [BWKEeHWe, padoTy, CTONMOCTL TOBapOB M YCAYT, Haloru,
3afaum n3 obnactu ynp n cemeit (huHaHcamu);
COCTAANATh BbIPKEHWS, YPABHEHWS], HEPABEHCTBA 1 UX CUCTEMbI M0 YCTIOBUIO

aKTya/mMsupoBaTh 3ajady, BbiABAraTb T[UMOTe3y ee
PeLLIeHs, HaXOAWTL apryMeHTbl ANs [oKasaTeNbCTBa
CBOWX  YTBEPX/EHWIl, 3ajaBaTb  NapameTpbl U
KPUTEPUN PELLIEHS:
- aHa/IM3MPOBaTL MOJyUeHHbIE B XO/e PELLEHUS 337aun
pesynbTaThbl, KPUTAYECKM OLieHMBaTL ux
[OCTOBEPHOCTb, MPOTHO3VPOBATH U3MEHEHNE B HOBbIX
YCNOBUSAX:
-- YMeTb MEpPeHOCUTb 3HaHUA B MO3HABaTeNbHYIO U
NPaKTUYECKY 10 06/1aCTV JKU3HEAESTENbHOCTN:

yMeTb ~ MHTErpUpOBaTb  3HaHUS W3 PasHbIX
npeAMeTHbIX o6nacTe
- BbIABMraTh HOBbIE WAEW, MpeiaraTb OPUrMHAsbHbIE
MOAXOAb! W PeLLEHNSE:
1 CMOCOBHOCTL MX WCMOMb30BAHMA B NO3HaBaTe/bHOM
 COLMANBLHOM NpaKTUKe

3a/jaum, UCCNefoBaTh MOMyYeHHOe PeLLeHVe 1 OLEHUBATL MPaBAOMOA0GHOCTL
pesynbTaTos;

- YMeTb OrepupoBaTb MOHATUAMM: CPejHee apupMeTUyeckoe, MejuaHa,
Haubofbluee M HavMeHbllee 3HAYeHWs, pasMax, AWCMEPCUS, CTaHapTHoe
OTK/IOHEHME YMCOBOrO  Habopa; YMeTb U3B/eKaTb, WMHTEPrPeTNpoBaTh
vHOPMALMIO, MPeACTaBNEHHYl B Tab/Muax, Ha AvarpavMmax, rpapukax,
OTpaXaloLlylo CBOICTBA PeasibHbIX MPOLECCOB M SIBMIEHWIA, MpeACcTaBNATH
MHHOPMaLMIO C NOMOLLBIO TAGNNL, W MarpaMm, UCCNe0BaTL CTaTUCTUYECKME
JaHHble, B TOM uic/e C MPUMEHEHNEM TPadiMuyeckux METOA0B 1 3MEKTPOHHBIX
CpeacTs;

- yMeTb OMepupPOBaTh MOHATUSMU: CYUaliHbIN OMbIT U CAyyaiiHoe CoBbITHE,
BEPOATHOCTL  Cy4aliHOTO  COGLITUS; YMEHWe BbIMUC/IATL BEPOSITHOCTL C
1ICM0/b30BaHMEM TPatUyecknX MeTOA0B; MPUMEHSTL (OPMY bl CIOKEHUS 1
YMHOXEHSI BEPOSTHOCTEN, KOMGUHATOPHbIE (haKTbI 1 YOPMY/IbI MPU PeLLIEHNIA
33jay; OLEHMBaTb BEPOSTHOCTU peaslbHbIX COBbITUIA, 3HAKOMCTBO CO
CAyYaliHbIMU BEMUNHAMIA: YMeHVE NPUBOAUTL MPUMEpb! MPOSIBEHNS 3aKOHA
GONbLUMX YMCEN B MPUPOAHBIX U OBLLECTBEHHbIX SIBMEHNSX;

- YMETb 0NepupoBaTh MOHATUSIMA: TOUKA, MPsMasi, NI0CKOCTb, MPOCTPAHCTBO,
[BYrPaHHbIi  Yron,  CKPeLWBAOWMEC MpAMble,  NapanenbHoCTb 1
NeprieHAVKYNIAPHOCTb MPAMBIX U MIOCKOCTEN, YTON MeXay NpsMbIMU, Yron
MeXy MpsAMOM W M/IOCKOCTBIO, YTON MeXay MIOCKOCTAMM, PaccTosHUE OT
TOYKN O MNIOCKOCTY, PaccTosHME MeXdy NPSMbIMM, PacCTOsHUE MeXay
N/I0CKOCTSIMM; YMEHME UCMO/Mb30BATh MPU PELLEHNN 3aay M3yUeHHbIe (aKTbl
W TeopeMbl MMIGHUMETPUM; YMEHWe OLEHMBATb  pPasmepbl  OGLEKTOB
OKPY>KaloLLero Mypa;

- YMeTb OMepuUpoBaTh MOHATUSMA: MHOTOFPAHHMK, CEYeHUe MHOrOrPaHHNKa,
Ky6, naparnienenunes, Npu3ma, Npamuga, GUrypa v NoBEPXHOCTL BPALLEHNS,
UWIMHAP, KOHYC, wWap, cepa, CeyeHns (Urypbl BPALLEHWUS, MIOCKOCTb,
Kacalowascs chepbl, LIMHAPA, KOHY Ca, MoLaAb MOBEPXHOCTI NUPaMugbl,
NPU3MbI, KOHYCA, LWMNHAPE, NoLaab chepbl, 06beM Ky6a, NPSMOY roflbHOro
napasnnenenuneja, NpaMuabl, NPUsMbl, LWIMHAPA, KOHyca, Liapa, YMeHue
1306paXaTh MHOFOTPAHHWKN 1 NOBEPXHOCTY BPALLIEHWS, UX CEYEHUS OT PyKU,
C MOMOLLLI0 YEPTEXHBIX MHCTPYMEHTOB W 3/IEKTPOHHbIX CPEACTB: yMeHue
pacnosHaBaTh  CUMMETPUIO B  MPOCTPAHCTBE: yMeHMe — pacnosHaBaTh
NPaBUIbHbIE MHOTOT PAHHIKIA

- \MeTb 0repupoBaTh MOHATUSIMM ABWKEHME B MPOCTPAHCTBE, MOA0GHbIE




(Urypbl B MPOCTPAHCTBE; UCMO/b30BaTh OTHOLLIEHWE aTOLLa/eii NOBEPXHOCTEN
1 06beMOB MOAOGHBLIX (PUIYp NpU peLLIeHNN 3aaaY;

- YMETb BbIMMCIATL TEOMETPUYECKUE BEMUMHBI (J/MHA, YoM, anoluajk.
06beM, aoLajb NOBEPXHOCTH), UCTOMNb3Yst U3yUeHHbIE (HOPMY/IbI 11 METOZbI;

- yMeTb OMepupoBaTb MOHATUAMM: MNPSIMOYFONbHAs CUCTEMa KOOPAVIHAT,
KOOPAWHATBI TOUYKM, BEKTOP, KOOPAVHATbI BEKTOPa, CKaNsipHoe NponsBefeHue,
Yron Mexay BeKTOpamu, CyMMa BEKTOPOB, MPOM3BEAEHME BEKTOPA Ha YC/o;
HaxX0AUTb C MOMOLLbIO U3yHeHHbIX OPMy/ KOOPANHATLI CEepeAvHbI OTPE3Ka,
PaccTosHME MeX/y ABYMS TOUKaMK;

-yMeTb BbIGUPATL MOAXOAALIMIA M3yUeHHBI METOA NS PeLleHNst 3ajaquu,
pacriosHaBaTb ~MaTemaTideckue (aKTbl U MaTemMaTU4ecKue MOAenu B
MPUPOAHBIX U OBLYECTBEHHbIX SIBNIEHUSX, B UCKYCCTBE; yMeHWe MpUBOANTL
npUMepbl  MaTeMaTUYeCKUX  OTKPbITWA  POCCWICKON 1 MUpoBOI
MaTemMaTN4ecKoii HayKu.

-\MeTb  OnepupoBaTb  MOHATMAMW:  OMpEJenieHue, aKcuoma, —Teopema,
CMeACTBME.  CBOWCTBO.  MpW3HaK,  [0Ka3aTeNlbCTBO,  PaBHOCW/IbHbIE
(hOpMyNMPOBKM: yMeHre OpMy/IMPOBaTh 0GPaTHOE M MPOTUBOMO/OXHOE
yTBEPXK/AEHME, MPUBOAUTL MPUMEPLI 1 KOHTPRPUMEPbI, MCMO/b30BaTh METOZ
MarTemaTUyeckoii MHAYKLUWM; MPOBOAUTL [0KAa3aTelbHble PACcCyX/eHUs npu
PeLLIeHNM 3a/1ay, OLIEHVBATb JIOMVYECKY/IO MPaBUbHOCTL PAcCy K/AeHUI

- YMeTb OMepupoBaTh MOHATUAMMU: MHOXECTBO, MOAMHOXECTBO, OnepaLun Haj
MHOXECTBAMM: YMEHWe WCroNb30BaTh TEOPETUKO-MHOXKECTBEHHbIV annapat
ANS ONUCAHNS PeasibHbIX NPOLECCOB U SIBMIEHMIA NPU PELUeHNM 3ajaY, B TOM
uucne 13 APy TX yUeGHbIX NPeAMeToB;

- YMeTb OMepupoBaTh NOHATUAMM: rpaf, CBA3HLIN rpad, AepeBo, LMK, rpad
Ha MMI0CKOCTM; YMeHWe 33JaBaTb 1 OMMCHIBATb rpadbl  Pax/MUHBIMKA
€noco6amu; 1CTo/Nb30BaTL TPaibl NPV PeLLEHN 33au;

- YMeTb CBOGO/HO OMEPUPOBATH MOHATUAMM: COYETAHME, MEPECTAHOBKA, YI1C/I0
COUETaHWIA, YMC/O MEPecTaHOBOK: GUHOM HbIOTOHA; yMeHMe MpUMeHsITh
KOMBMHATOPHbIE (haKThl 1 PacCy XK/EHWUS /151 PELLIEHIS 3ajau.

-y MeTb OMepUpoBaTh MOHATUSIMA: HATY PasibHOE YNCIO, LIEMIOE YMC/O, OCTaTOK
N0 MOAY/IO, PALMOHaNbHOE YMUCNO, WPPALMOHANLHOE YMC/IO, MHOXKECTBa
HaTypa/ibHbIX, LEMbIX, PaLUMOHaNIbHbIX, AEACTBUTENbHBIX YMUCEN; YMeHue
MCMO/b30BaTL MPU3HAKW  JNMMOCTM, HaUMeHbLUMA 06U JenuTenb ©
HauMeHblee O6liee KpaTHOe, anroputmM EBKMMZA NpW pelleHwn 3ajau.
3HAKOMCTBO C pax; nosu cucTeMamu ¢t ;

- YMeTb CBOGOAHO OMEPUPOBATL MOHSTUSAMM: CTeMeHb C LiebIM NokasaTenem,
KOPEHb HaTypasbHOM CTeNeHu, CTeneHb C PalMOHa/bHbIM MOKasaTenem,
cTeneHb C AeiiCTBATENbHBIM (BELLIECTBEHHbIM) NOKasaTe/ieM, Iorapudm u1cna,
CMHYC, KOCMHY C 1 TaHTEHC MPON3BO/ILHONO YNCAa;

yMeTb  OMepupoBaTb  MOHATUAMW:  TOXAECTBO,  TOX/ECTBEHHOE
npeo6pasoBaHue, —ypaBHeHWe, HEPABEHCTBO, CUCTEMA  ypaBHeHWA 1
HEPaBEHCTB.  PAaBHOCUNILHOCTb  YPABHEHWIA.  HEPABEHCTB U CUCTEM,
paLVoHanbHbIe. VppaLyioHabHble. noKasaTe/lbHble. cTeneHHble,
NOrapuiMUYECKe,  TPUFOHOMETPUYECKME — YPaBHEHWs,  HepaBeHCTBa 1
CUCTEMbI; YMEHWe pelaTb YPaBHEHUS), HEPABEHCTBA W CUCTEMbI C MOMOLLbIO
Pax/MUHbIX NPUEMOB, pelaTb YPaBHEHUS, HepaBeHCTBA U CUCTEMbI C
napameTpoM, NPUMEHSITb YPaBHEHUS!, HEPABEHCTBA, NX CUCTEMbI 15 PeLLIEHNs
MaTeMaTYecKUX 3aay 1 3afad M3 paxanuHbIX 061acTell Hay K 1 peasibHoi
HKN3HU:
-yMeTb CBOGOAHO OMepupoBaTb MOHATUAMM: TpadmK (YHKUMKM, obpaTHas
(yHKUMSA,  KOMMO3NUMS  DYHKUMIA, NMHeliHas  yHKUWS,  KBajapaTuyHas
(yHKUWS, CTeneHHas Qy HKUMA C LenbIM MOKa3saTesnieM, TPUroHOMETpUYecKue
(yHKUMN, 06paTHble TPUFOHOMETPUUECKME (YHKLWKW, MOKasaTenlbHas 1
norapugmmyeckas hyHKUUW; yMeHUe CTPOUTb rpadmkv PYHKLWIA, BbINOMHATL
npeo6pasoBaHus  rpaguKoB  dy HKLMIAY MEHUC  MUCMOMb30BaTb  FpatimKku
by HKUMA 4151 M3y YeHWUst MPOLIECCOB M 3aBUCMMOCTE NP PeLernn 3ajay u3
APy TUX y4eGHbIX NPeAMETOB 1 13 PEasibHOM XKN3HU; BbIpaxaTb (hopmynamu
33aBUCMMOCTM  MeX[y — BeMUYMHaMW;yMeHMe — CBOGOAHO  OMepupoBaTh
MOHATUAMM: YETHOCTb (YHKLMM, NEPUOANYHOCTD by HKLWW, OFPaHUYEHHOCTh
(DYHKUMKM, MOHOTOHHOCTb (YHKLMKM, IKCTPeMyM (YHKLUMKM, Hanbonbluee u
HaMMeHbllee 3HAYeHUst (YHKLMW Ha MPOMEXYTKe; YMeHWe MpoBOAUTh
vccnefoBaHme dy HKLMMN MeHue UCT0Nb30BATbL CBOICTBA 1 rpatimku dy HKLM
ANS PeLLIeHNs yPaBHEHWIA, HEPaBEHCTB 1 33ja4 C napameTpamm; n3o6paxatb Ha
KOOPAMHATHO NI0CKOCTV MHOXECTBA PELLEHNA YPaBHEHUIA, HEPaBEHCTB 1 X
cucTem;
-yMeTb  CBOGOAHO ~ OMEPUPOBaTb  MOHSTUSMA:  MOC/EA0BATENbHOCTb,
apuMeTUUecKasi NPOrPeccusi, FeOMETPUUECKas MPOrpeccusi, BGeCKOHEYHO
y6biBatoLas reomeTpuyeckas nporpeccus; yMeHue 3ajaBatb
M0C/IA0BATENLHOCTM, B TOM YIC/IE C MOMOLLBI0 PEKYPPEHTHBIX (hopMy /1;
- YMeTb OMepupoBaTb MOHSTUSMA: HEMPePbIBHOCTb (YHKUMW, acMNTOTbI
rpatmKa by HKLM, NepBasi 1 BTopas NPOM3BOAHas (YHKLMMK, FeOMETPUYECKN




n  (U3NYECKWIA  CMbIC  MPOM3BOAHON, MepBoOGpasHas, onpeAeneHHbI
VHTETPasT; YMeHWe HaxOAUTb acUMNTOTbl rpauika (YHKUMK; yMeHue
BLINNCAATL N Hble CyMMbI, USI, 4aCTHOTO W KOMMO3NLIK
(hyHKUMIA, HaxoauTb ypaBHeHWe KacaTeNbHOW K rpavky hyHKUWW;yMeHue
MCMONb30BaTb MPOU3BOAHYIO AN WUCCNEA0BAHNS BYHKUNA, AT HAXOKAEHUS
HaWNyyLlero  pelleHns B MPUKNaAHbIX, B TOM YMCMe  COLMasbHO-
3KOHOMUYECKNX W (DUMYECKMX 33jadax, ATS ONpedeneHUst CKOpocTW U
YCKOPEHUSI; HAXOANTb N/oWaaM U 06beMbl (UIyp C MOMOLLBLI0 MHTErpana;
NpUBOAUTL  MPUMEPbI  MaTeMaTWieckoro MOAENMPOBAHMA C  MOMOLLbO
AndiepeHLUManbHbIX YpaBHEHUI;

- yMeTb OMepupoBaTh MOHATUSIMM: KOMM/IEKCHOE YMCNO, COMPSKEHHbIE
KOMM/IEKCHbIE YWCMA, MOAY/lb 1 apryMeHT KOMMIEKCHOro 4ucna, (hopma
3aMMCU  KOMIIEKCHBIX YMCeN  (FeOMETPUYECKasi, TPUrOHOMETpUYecKas W
anrebpanyeckas); ymMeTb MPOU3BOAUTL aputMeTUYeckve feiicTBUA C
KOMM/IEKCHBIMW YNCNaMI; NMPUBOAUTE MPUMEPbI CMO/b30BAHNS KOMIIEKCHBIX
uncen;

- yMeTb CBOGOJHO OMEpUpOBaTb MOHSTUAMA: CPEAHEe apudMeTUYECKoe,
MeAuaHa, HauGonbluee W HavMeHbllee 3HAYeHWsi, pasMax, AuCrepcus,
CTaHJapTHOE OTK/OHEHMe [ANS ONUCAHUA YMCIOBbIX [JaHHbIX: YMeHue
VCCIEi0BATL  CTATUCTUYECKWE [JaHHble, B TOM uucfie C  MpUMeHeHrem
rpaduuecknx MeTOAO0B M 3M1EKTPOHHbBIX CPEACTB; rpafuieckn MccneaoBaTh
COBMECTHbIE HaG/IIOieHNS C MOMOLLBIO AMArpaMM PacCeMBaHUs U IMHENHOI
perpeccuu;

- YMeTb HaxoAuTb BEPOATHOCTU COBLITWI C WUCMOMb30BAHMEM pPAthUUECKNX
METO/0B; MPUMEHSATb A1 PeLeHust 3a4a4 (HOPMyJibl CIOKEHUS U Y MHOXEHUS!
BEPOATHOCTEW,  (IOPMyNly  MOMHOW  BEPOSTHOCTM,  hopMyny  BepHynnm,
KOMGMHATOPHbIE (haKTbl 1 HOPMY/bI: OLiHMBATL BEPOSTHOCTU peasbHbIX
COBLITWIA;  YMEHMe OMepupoBaTh  MOHATUAMW:  CAyuaiiHas — BelNunHa,
pacnpeenieHve BEPOSITHOCTEN, MaTeMaTUUecKoe OXWAaHUWe, Aucnepcus n
CTaH/JapPTHOE OTK/IOHEHME CYYaiiHONM BEMMUMHBI, (y HKLUWW pacripefeneHnst n
M/I0THOCTV PaBHOMEPHOIO, MOKA3aTeNbHOr0 U HOPMANbHOTO PAaCTpee/ieHit;
YMeHMe WCroNb30BaTh CBOMCTBA WM3yueHHBIX PacnpeaenieHnii Ans pelleHus
33jay: 3HaKOMCTBO C MOHATUAMM: 3aKOH GOMbLUMX YWCEN, MeTOAbl
BbIGOPOUHBIX WCCNEAOBAHNIA: YMeHWe NPUBOAUTL MPUMEPbI  MPOSIB/IEHNS
3aK0Ha GO/IbLUMX YICEN B MPUPOAHBIX 1 OBLLIECTBEHHbIX ABMEHUSX;

- ymMeTb CBOGOAHO OMepUpoBaTh MOHSTUSMA: TOYKA, MPAMasi, MIOCKOCTb.

NPOCTPAHCTBO, OTPE3OK, JyY, M/IOCKUIA Yo, ABYFPaHHLIA Yro1, TPeXrpaHHbIi
yTon, ,  nap: n npsvble,
napasnensHoCTb 1 NepreHAMKYIAPHOCTL NPSIMbIX 1 M/IOCKOCTEA, YToN Mexay
NPAMBIMMA, YTON MEXY MPSMOi 1 MNOCKOCTBIO, YTON MEXaY MIOCKOCTAMM,
YMeHVUe WCMONb30BaTh MPU PELLEHUN 33jjay U3yueHHble (JaKTbl 1 Teopembl
NNaHUMETPUN; YMEHME OLIEHMBaTL PasMepbl 0GLEKTOB B OKPY XaloLLieM MUpe,
YMeHVe OMepupoBaTh MOHATUSMA: MHOTOFPaHHMK, CEeYeHMe MHOMOrpaHHNKA,
NPaBUbHLIA MHOTOrPaHHUK, MPU3Ma, NUpamuia, (urypa 1 MoBepXHOCTb
BpALLEHWS, LWNHAP, KOHYC, Wap. cdepa, pasBepTka MoBePXHOCTH, CeueHNs
KOHYCA U LWIMHAPA, MapasvieflbHble 0CU WM OCHOBAHMWIO, CeueHue Lapa,
M/10CKOCTh, KacatoLLasicsl chephbl, LWIMHAPA, KOHYCa; yMeHIe CTPOUTh CedeHme
MHOrOrpaHHNKa, M306paXaTb MHOTOFPaHHUKY, (UIYpbl 1 MOBEPXHOCTU
BPALLEHMS, UX CEYEHWUSi, B TOM YMUC/IE C MOMOLLLK 3N1EKTPOHHBIX CPEACTB;
YMeHMe MPUMEHsITb CBOWCTBA rEOMETPUYECKUX (UTYp, CaMOCTOSTENLHO
(hOpMyNMPOBaTL ONpPeAeNieHNsi U3ydaeMbix (Uyp, BbiABUraTb rUMOTE3bl O
CBOMCTBAaX U MpWU3HaKax reOMETPUUECKUX (Uryp, 0BGOCHOBBLIBATL M
0npoBepraTh MX; yMeHUe NPOBOAUTL KNAacCU(MKaLMIo (Ury p No PasnniHbIM
NPU3HAKaM, BbINONHSATL HEOGXOANMbIE JOMOHNTENbHbIE MOCTPOEHUS;

-ymMeTb CBOGOAHO OMepuUpoBaTh MOHATUAMW: MOWafb HUrypbl, 0Gbem
(Urypbl, BeNMUMHA YI1a, PACCTOSHUE OT TOYKW A0 M/IOCKOCTM, PacCTOsHME
MeXy MPsMbIMA, PACcCTOSHUE MeXAy —M/IOCKOCTAMM, MN/oWab chepbl,
n/iowaab NoBEPXHOCTY NUPaMUabI, MPU3MbI, KOHYCa, LMIMHAPA, 06beM Ky6a,
NPSIMOYroNbHOrO Napassienenunesa, NUPamMuabl, NPUSMbI, LINHAPA, KOHyca,
Lapa: yMeH e HaxoANTb OTHOLLIEHWE 06/IMOB MOA0GHbIX (Nryp:

- yMeTb CBOGOAHO OMepUpoBaTb MOHATUSMM [BUXKEHWE, Mapan/iefibHbli
nepeHoc, CUMMETPUS  Ha MOCKOCTU M B MPOCTPAHCTBE,  MOBOPOT,
npeo6pa3oBaHue NoAo6UsA, NOA0GHbIE (MrY pbl; yMeHWE pacnosHaBaTh paBHbIe
" nogo6Hble (Urypbl, B TOM uuCnie B MPUPOJE, MCKYCCTBE, apXUTEKTYpe;
YMeHMe  WCTIoNb30BaTb  FEOMETPUYECKME  OTHOLLEHUS HaxoAuTh
reOMeTpUYECKME BEMUMHDBI (4NMHA, YTO/, MOWajb, 06bem) Mpu peLleHnn
3324 U3 ApYrux yHe6HbIX MPeMETOB 1 13 PeanbHOM KNU3HU;

- yMeTb CBOGOAHO OrEpUPOBaTh MOHSTUAMM:  [MPAMOY FO/IbHAs  cucTema
KOOPAMHAT, BEKTOP, KOOPAWMHATLI TOUKM, KOOPAWHATHI BEKTOpa, CymMMa
BEKTOPOB, MPOM3BE/EHME BEKTOPA Ha YMC/I0, PAX/IOKCHUC BEKTOpa No 6asucy,
cKansipHoe np , BEKTOPHOE , YTON Mexy BeKTopami;
yMeHMe UCM0Mb30BaTb BEKTOPHbI 1 KOOPAVHATHbIN MeTO4 ANs PeLeHus




OK 02. Wcnonb3oBaTtb
COBpeMeHHbIE CPEACTBa
novcKa, aHanusa u
MHTepnpeTauumn
nHopmauumn, u
MHAOPMALNOHHBIE
TeXHONMornm Ans
BbINO/HEHVS 3aja4
NPOtheccMoHanbHoM
LeATeNbHOCTH

B 0671aCT! LIEHHOCTM HAMHOTO MO3HAHMA:
-CHOPMMPOBAHHOCTb MUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOM) YPOBHIO PasBUTUS
HayKi 1 OBLLECTBEHHON MPAKTUKW, OCHOBAHHOTO Ha
Avanore KynbTyp, CMOCOGCTBYIOLIErO OCO3HAHMIO
CBOEro MecTa B NO/IMKY/IbTYPHOM MUpe:
COBEPLLEHCTBOBAHME SI3bIKOBOW UM UMTATe/IbCKON
KyNbTypbl Kak CpPeACTBA B3aUMOAEHCTBUS Mexay
NIOABMM 1 NO3HAHMSA MUPa.
- 0CO3HaHWe LEHHOCTV HayuHON [eATeNbHOCTM,

TreOMeTPUUECKUX 33Ja4 U 3afad ApYrux y4ebHbIX NpeaMeToB, OMepupoBaTh
MOHATUAMW: MaTpULa 2x2 1 3x3, onpedennTeNlb MaTPULbl, FEOMETPUUECKIT
CMbIC/ OMPeAenUTeNs;

- yMeTb MOJENMpOBaTb peasibHble CUTYaUun Ha si3blke MaTeMaTuKM,
COCTAANATh BLIPDKEHIS, YDABHEHUS!, HEPABEHCTBA W X CUCTEMbI M0 YCTIOBMIO
3ajaum, WCCneAoBaTb MOCTPOEHHbIE MOAENM C WCTIONb30BAHWEM annapara
anre6pbl.  WHTEPrIPETMPOBATh  MOMYYeHHbI  pe3ynbTaT;  CTPOUTH
MaTemMaTuieckne MOAENN C MOMOLLLI0 FeOMETPUYECKMX MOHATUN 1 BEMUNH,
pewarb  CBA3aHHble C HUMM  NPaKTWYeCKWe  3aj4aun;  COCTAanATh
BEPOSITHOCTHYIO MOJeNb W MHTEPNPeTMpOBaTh MO/HEHHBIA  pesynbTar,
pewaTh MpUKNagHble 3aaqn CPeACTBAMM MATeMaTUuecKoro aHanMsa, B TOM
Ymene CoLManbHO-3KOHOMUYECKOTO 1 (DU3NHECKOTO XapaKTepa.

- yMeHMe BbIGUPaTb MOAXOASLLMIA METOA ANs PelleHns 3afaqu; NoHUMaHve
3HAUNMOCTV  MaTeMaTWKW B U3yYeHWU MPUPOAHBIX W OGLIECTBEHHBIX
NPOLECCOB 1 SaneHWil. yMeHWe pacrio3HaBaTh —MPOSIB/IEHNE  3aKOHOB
maremMaTiKi B UCKYCCTBE, YMeHWe NPUBOANTL MPUMEPbI MaTeMaTUYeCKuX
OTKPbITUIA POCCUIICKOV M MMPOBOI MaTEMaTUYECKOIA HayKu

- YMETb OMepUpOBaTb MOHATUAMM: PaLiOHaNbHas (YHKLWS, NoKasaTeNlbHast
yHKUMA. cTeneHHas yHKUMSA. noraputmMnyeckas hyHKLWA,
TPUrOHOMETPUUECKME  (YHKUWN, 0BpaTHble (YHKLUMK; YMeHWe CTpouTb
rpadMK1  U3yueHHbIX (YHKLWIA, 1UCMONb30BaTL rPatMKi MpU  U3yueHnn
MPOLIECCOB M 3aBMCUMOCTEW, MPU PelUeHMN 33Jad W3 ApYrux y4eGHbIX
npeAMETOB U 33a4 U3 PeabHOM XKWU3HY, BbIDXKATL HOPMY/IaMu 3aBUCUMOCTI
MeXay BeMuMHamm;

yMeTb  OMepupoBaTb  MOHATUSMM  TOXAECTBO.  TOX[ECTBEHHOE
npeo6pasoBaHme, —ypaBHEHME, —HEPABEHCTBO, CACTEMA  YPaBHEHWA U
HEPaBEHCTB,  PaBHOCWILHOCTH  YPaBHEHWIA.  HEPaBEHCTB M CUCTeM,

TOTOBHOCTb OCYLUECTBNATL NPOEKTHYIO M pauvoHasbHble. MppaLVoHasibHbIe. noKasaTe/ibHble, CTereHHbIe,
MCCNej0BATENBCKYIO AeATENbHOCTL UHANBUAYANbHO U Norapud: K/e, TPUrOHOMETPUYECKME —YPABHEHWS,  HepaBeHCTBA W
B rpynne CUCTEMbI; YMETb PeLaTh YPaBHEHUsi, HEPaBEHCTBA W CUCTEMbI C MOMOLLbIO
OanageHuc YHUBEPC yueb p: NpP1eMOB; pellaTb YPaBHEHWsl, HEPABEHCTBA W CUCTEMbI C

03HABATE/bHBIMM Je/CTBUAMM

B) pa6oTa ¢ uHthopmavmeit

- BNAfeTh HABbIKAMW MOMyHYEHUs WH(OPMALMM 13
WCTOYHUKOB  Pa3HbIX  TUMOB.  CaMOCTOSITE/IbHO
OCYLECTB/IATL MOWCK, aHa/n3, CUCTEMATW3aLnIo U

napameTpoM; MPUMEHSTb YPaBHEHWS!, HEPABEHCTBA, UX CUCTEMbI /1Sl PeLLIeHNst
maTemaTMUecKuX 3ajaq W 3afad U3 PasMuHbIX 06/1acTell HayKu 1 peasibHoi
KN3HU:

- yMeTb CBOGOAHO OMEPUPOBATH MOHATUAMM ABIDKEHUE, MapannesbHbIi
nepeHoc, CUMMETPUS Ha  anoekocT W B MPOCTPAaHCTBE,  MOBOPOT.

OK 03. MnaHupoBaTtb U
pean3oBLIBaTL
co6CTBeHHOE
NpotheccnoHanbHoe 1
JIMYHOCTHOE PasBuUTHE,
NPEANPUHNMATESLCKYIO
[eATeNbHOCTb B
NPOECCMOHANBLHOI
cibepe, MCnonb3oBaTh
3HaHNS N0 YHAHCOBO
rpamoTHOCTY B
Pa3/IMUHBIX KN3HEHHbIX
cUTYaumsx

VIHTEPNPETALMIO  MH(OPMaLMN  PaX/MUHbIX  BUOB 1
(hopM NpeacTaBNeHNs.

- C03jaBaTh TEKCTbI B PAX/IMUHbIX JopmMaTax ¢ y4eTom
HasHaueHVs VHGOPMaLMM W Lienesoi  ayauTopuu,
BbIGMpast OMTUManbHYl (HOpMy MpeACTaBNeHUst U
BU3ya/M3aLMMN:

OLEHMBATb  [JOCTOBEPHOCTb.  JIEMTUMHOCTb
VH(OPMaLMK,  Ce  COOTBETCTBME  MPaBoBbIM U
MOPaIbHO-3TUUECKVM HOPMAM:

UCMONb30BaTh  CPEACTBA  MH(OPMALMOHHBIX 1
KOMMYHWUKALOHHBIX ~ TEXHONOTWI B peLeHnn
KOTHUTUBHBIX. KOMMYHWKATUBHbIX n
OpraH13aLMOHHBIX 3aja4 ¢ COB/II0fieHNeM TpeGoBaHwii
SPrOHOMUKY,  TEXHUKN  6e30MacHOCTM,  FUrMeHbI,
pecy pcocGepexeHusi, MPaBoBbIX W 3TUHECKUX HOPM,
HOPM MH(hOpMaLMOHHO Ge3onacHoCTU:

- BNajeTh HaBbIKAMW Pacro3HaBaHUA W 3alMTbI
WHhopmaLmm VHhopMaLoHHO 6e3onacHocTH
JMYHOCTY

B 0611acTy [ly XOBHO-HPABCTBEHHOTO BOCTUTAHIS:

- C(HOPMMPOBAHHOCTL  HPABCTBEHHOTO  CO3HAHWA,
3TUYECKOTO MOBEACHUS;

- CMOCOGHOCTb OLEHMBATH CATYaLMIO M MpUHAMATL
0CO3HaHHbIE PELLEHNS, OPUEHTUPYSACH HA MOPasibHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH.

0CO3HAHWE /INYHOTO BKMAga B  MOCTPOEHMe

YCTOIUMBOTO ByAyLLero;
- OTBETCTBEHHOE OTHOLLUEHWE K CBOWM DOAVTENsM 1
(VM) APYrUM UneHaMm Cembi, CO3JAHMIO CeMbW Ha
OCHOBE OCO3HAHHOTO MPUHATUA LIEHHOCTEN cemeiiHoi
XKW3HU B COOTBETCTBMW C TPagULVMAMU HapOJOB
Poccum;

OBfiafieHne  YHMBEPCATbHLIMI  PEryNATUBHBIMUA
[LeiicTBuAMN
a)camoopraHn3aLusi:

- CamoCTOATEeNIbHO OCYLLECTBNATL M03HABATC/IbHXIO

npeo6pasoBaHme NoAo6Kst, NoAoGHbIE NUTypbI, yMETb Pacrio3HaBaTb paBHble 1
NojoGHbIE (UIYpbIl, B TOM YuC/e B MPUPOAE, UCKYCCTBE, apXUTEKTYpe, YMeTb
MCMONb30BaTh  FEOMETPUYECKME  OTHOLLEHUSI, HAXOAUTL  FeOMETpUUecKme
BEMUMHBI (ANMHA, YroA, anowajb. 06bem) Mpu PeLleHnn 3ajad U3 Apyrux
Y4eGHbBIX NPEAMETOB 11 U3 PeasibHOV XN3HU

- YMeTb OMepupoBaTb MOHATUSMM:  PALMOHAbHBIE,  MPPALMOHANbHBIE,
noKasaTe/lbHble, — CTerleHHble,  OrapuMUyecKie,  TPUTOHOMETPUYECKMe
YPaBHEHMS U HEPABEHCTBA, WX CCTEMbI;

- YMeTb 0MepupoBaTh MOHATUSIMIA MHOTOrPaHHUK, CEYEHNEe MHOTOrPaHHMKa,
Ky6, napansienenunes, NpyUma, NMpamMuaa, hurypa v noBepxHOCTb BPALLIEHNS,
UWIMHAP, KOHYC, Lap. ctepa, CeyeHns (UIypbl BPALLEHMsi, M/IOCKOCTb,
Kacalolascs cepbl, WIMHAPA, KOHYCa, N/oLajb MOBEPXHOCTY MUpamigbl,
NpU3MbI, KOHYCa, LWINHAPa, anolwaje cepbl, 06beM Kyba, NPsmoyroibHOro
napasnenenunefa, NUPaMuabl, NPU3Mbl, LWIMHADA, KOHYCA, Luapa: yMeHue
1306paXaTb MHOTOrPAHHUKM 1 MOBEPXHOCT BPALLEHNS, VX CEYEHNS OT PyKM,
C MOMOLBIO YEPTEXHBIX MHCTPYMEHTOB M 3N1EKTPOHHbBIX CPEACTB; YMeTb
pacnosHaBaTb CUMMETPUIO B MPOCTPAHCTBE; yMeTb Pacrio3HaBaTh Mpasu/ibHbIe
MHOrOrPaHHIKM:

- yMeTb OMepupoBaTL MOHATUAMM: MPAMOYTO/bHAas CUCTeMa KOOPAMHAT,
KOOPAMHATBI TOUKY, BEKTOP, KOOPAMHATBI BEKTOPA, CKANsIPHOE MpousBe/eHie,
Yron Mexly BeKTopamu, CyMMa BEKTOPOB, MPOM3BejjeHe BEKTOPa Ha YMCo,
HaX0AUTh C MOMOLLIO U3yUeHHbIX (hOPMX/T KOOPAVHATBI CepeAuHbI OTPe3Ka.



OK 04. 3ththeKTUBHO
B3aNMO/eCTBOBATL 1
paboTaTh B KONEKTUBE U
KOMaHze

[eATeNbHOCTb,  BbisansTb Npo6nemMbl, CTaBUTb U

thopmynmpoBaThL COBCTBEHHbIE 3agaum B
06pa3oBaTeNibHON  [IATENBHOCTA U KU3HEHHbIX
CUTYaLUSX.

CaMOCTOSITENIbHO ~ COCTAaaNATb  MNaH  PeLleHust
npo6nemMbl € y4eTOM  WMEIOLMXCA  PEcYpCoB,
CO6CTBEHHBIX BO3MOXHOCTE 1 NPeAnoYTeHNiA:

- laBaTb OLEHKY HOBbIM CUTYaLWsIM;

cnoco6eTBoBaTh  (ho HUIO U 1P mio
LMPOKOA  3PYANLMN B Pa3HbIX O06NACTAX  3HAHWIA,
MOCTOSIHHO  MOBbILWATL CBOV  06Pa3oBATENbHLIA 1
KyNbTYPHbIA ypOBeHb.

6) CaMOKOHTPO/b

UCTIONb30BaTL  MPUeMbl  PehnieKcn NSt OLHKM
CUTY ALK, BbIGOPA BEPHOTO PELLIEHNS;

yMeTb  OLEHMBaTb PUCKA 1 CBOEBPEMEHHO
MPUHUMATL PELLEHVS! N0 VX CHUMKEHMIO;
B)3MOLIMOHATBHBIA  WHTENNEKT,  MpeAnonaratoLnii
ChOPMUPOBAHHOCTL
BHYTPEHHell MOTMBaLMK, BK/IOHAlOLLIE CTPeM/IeHNe K
[OCTVXKEHMIO LM M yCmexy.  ONTAMW3M,
VHULMATMBHOCTb, yMeHWe [eNCTBOBAaTb, WCXOAS U3
CBOWX BO3MOXHOCTENA.

- 3MMaTMK, BK/IOYAIOWEN CMOCOGHOCTL MOHUMATL
3MOLIMOHANIbHOE COCTOSHME APYTUX, YNWUTbIBATL €ro
NP1 OCYLLIECTBIEHNM KOMMYHUKALMK, CMIOCOGHOCTb K
COUy BCTBYIO 1 COMEPEXMBAHMIO.

- COLMa/bHbIX HABbIKOB, BK/IOYAIOMX CMOCOGHOCTH
BbICTPaMBaTb ~ OTHOLIEHWS C  APYTUMA  JIKOAbMM,
3a60TUTbCS, MPOSBNATL  MHTEPEC U paspeluaTh
KOH(NKTbI

TOTOBHOCTb K CaMOPasBUTUIO, CAMOCTOSITENIbHOCTI U
camoonpeseneHuIo.

-0BNajieHNe HaBbIKaMN  y4e6HO-MCCIEA0BaTENLCKON,
MPOEKTHOM 1 COLMANLHOM AeSTeNbHOCTHA.

OBfafieHNe  YHUBEPCATbHBIMI  KOMMYHKATUBHBIMU

PaccTosHIE MeXly ABYMS TOUKaMM

- yxierb onepupoBaTh MOHATUSMW CAyYaliHbI ONbIT W CNyYaiiHoe COGbITHE,
BEPOSITHOCTb  CYHaliHOr0  COGLITUSA; YMETb  BbIMUCATL BEPOSTHOCTL  C
MCMO/b30BaHNEM FPa(UUecKNX METO/I0B, MPUMEHATL (OPMY/bI CNIOKEHNS 1
YMHOXEHNS BePOSITHOCTel, KOMBUHATOPHbIE (aKTbl 1 OPMY/Ibl MPU PELLEHNN
3afay, OLEHVBaTb BEPOSITHOCTM PeaNibHbIX COOLITWIA; 3HAKOMCTBO €O

OK 05. OcyLuecTBNsATb
YCTHYIO 1 IMCEMEHHYIO
KOMMY HUKaLIO Ha

TOCY JapCTBEHHOM si3bIKe
Poccuiickoit degepauumn
C y4eTOM 0COBeHHOCTEl
COLMANBLHOTO 1
KyNIbTYPHOTO KOHTEKCTA

[eficTBrAMN
6)cCOBMCCTHast AeATENbHOCTb

NOHMMaTb 1 WCMOMb30BaTh  MPEUMYLLECTBA
KOMaHAHO 1 MHAVBMAYanbHoi pa6oTbl.

- NPUHMMATL  LEM  COBMECTHOW  [EATeNbHOCTY,
OpraHu30BbIBaTL 11 KOOPAMHUPOBATL JEMCTBUA NO ee
[OCTVXKEHNIO cocTaansTb  anaH  [eiicTBMiA,
pacnpefensTh POMN C yYeTOM MHEHMIA Y4YaCTHUKOB
o6cyaaTb pesyNbTaTbl COBMECTHON paboTbl.

- KOOPAWHWPOBATH W BLIMOMHSATL PAGOTY B YC/IOBUSX
peansHoro,  BUPTYalbHOrO M KOMGUHUPOBAHHOMO
B3aUMOZEICTBYS.

OCYLIECTBAIATL  MO3NTUBHOE  CTPATernyeckoe
noBefeHNE B Pa3MUHbIX CUTYauusX, MPOSBNATL
TBOPYECTBO 11 BOOGPaXKEHWE, GbiTb MHULMATVBHBIM
OBfiafieHnte  YHUBEPCA/bHBIMM  PEryNiTUBHBLIMA
[LeicTBUAMU:
r)NpuHATYE cebs 1 apyrux nogeit;

- MPUHAMATL MOTVBbI W apryMeHTbI Jpy rvx miofeit
Npu aHanu3e pesy NbTAToB AEATENLHOCTH;

- NpU3HaBaTb CBOE MPaBO W NPaBo APy rvx /ilofei Ha
owm6KN:

- pa3BMBATL CMOCOGHOCTH MOHUMATL MUP C MO3ULUN
ApYroro yenoseka

B 0671aCTV 3CTETUHECKOTO BOCTIUTAHIS:

- 3CTeTMYecKoe OTHOLIEHME K MUpy, BK/IOYAst
3CTETUKY ~ GbiTa.  HAy4HOTO W TEXHUYECKOro
TBOPYECTBA, CMOPTa TPyAa U O6LYECTBEHHbIX
OTHOLLEHWIA;

- CMOCOBHOCTb  BOCTIPUHMMATL — PasniiHble  BUbI
MCKYCCTBA, TPANLMM 1 TBOPUECTBO CBOETO U APy rMX
Hapoj0B, OlyLaTb 3MOLVOHANLHOE — BO3AEiCTBME
VCKYCCTBA;

- YGOXAEHHOCTb B 3HAYAMOCTW [N JIMYHOCTU W
06LLECTBA OTEYECTBEHHOTO M MMPOBOTO MCKYCCTBA,
STHUYECKUX  KyMbTYPHBIX TPaguLnii 1 HapoAHOro
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CNyYaiiHbIMI BEMMUMHAMM: YMEHWUe NPUBOAUTL NPUMEPL! MPOSIBNIEHNS 3aKOHA
GOMbLUNX YMCEN B MPUPOAHBIX 1 0BLLECTBEHHBIX SaNeHNsX:

- yMeTb CBOGOAHO OMEPUPOBATL MOHATUSIMM CTeMeHb C LiebIM MoKasaTenem,
KOpeHb HaTYpasbHOM CTeneHuW, CTereHb C PauvoHabHBLIM - MOKasaTesnem,
cTeneHb C JeliCTBUTENbHBIM (BELLECTBEHHDBIM) NOKasaTesem, 10rapugm Yucna,
CIHY C, KOCUHY C 11 TAHTEHC MPON3BO/LHOTO YMCAA.

- yMeTb CBOBGOAHO OMepupoBaTb MOHATUSAMM: rpaduKk (yHKUMK, obpaTHast
(PYHKUMS, KOMNO3MUMA  (yHKUMIA, NuHeliHas (yHKUMSA, KBajpaTuuHas
(yHKUWS, CTeneHHas qy HKUMA ¢ LenbIM roKasaTesieM, TPUroHOMETPUYeCKMe
(yHKUMN, 0BpaTHble TPUrOHOMETPUYECKME (YHKUMW, TOKasaTenlbHas ¢
norapudmuyeckas yHKLWK, YMETb CTPOUTb rpadimkv thyHKLUWIA, BbINOHATL
npeo6pa3soBaHs rpadKoB hyHKLWIA:

- yMeTb VCMOMb30BaThb rpatukv (yHKUWIA ANS M3ydYeHUs MPOLIECCOB W
3aBUCMMOCTell MPW PeLLeHM 3ajad 13 Apy X yueGHbIX NpeamMeToB v U3
PeasnbHO XWU3HU; BbIpaXaTh (hopMynamn TN MeXay H

- CBOGOAHO OMEPUPOBaTb MOHATUAMMN: UYETHOCTb (YHKLWW, MEPUOAUHHOCTL
(YHKUWN, OTPAHUYEHHOCTb Gy HKLWM, MOHOTOHHOCTb () HKLMK, 3KCTPEMyM
(yHKUMK, Hanbonbluee 1 Lee (PYHKLMM Ha MPOMEXYTKe,
yMeTb NPOBOAUTH NCC/IEA0BAHME (YHKLWN:

- yMeTb MCMONb3oBaTb CBOMCTBA W rpauku GYHKUMA AN peLueHns
YPaBHEHWI, HepaBeHCTB M 3ajay C napameTpamu: W306paxaTb Ha
KOOPAVMHATHO a710CKOCTV MHOMXECTBA PELLEHWI Y PaBHEHII, HEPABEHCTB 1 UX
cucTem

- YMeTb OMepupoBaTb MOHATUSMW CpejHee apudMeTU4ecKoe, MeAvaHa,
HauGorbliee M HauMeHblliee 3HAYeHWs, pasMax, AMUCMEPCUsi, CTaHAapTHoe
OTK/IOHEHME YMCNOBOTO  HaBopa: yMeHWe W3BNeKaTb, WHTEPNpPeTMPOBaThL
MHBOPMaLMIo, NPeACTaBMeHHYl0 B Tabnuuax, Ha Auarpammax, rpagukax,
OTpaXalolLylo CBOMCTBA pPeasibHbIX MPOLECCOB U SIBMEHWM; NPeACTaBNATHL
MH(OPMALWIO C NOMOLLBIO TaGNNLL U AMarpaMm, UCCIeA0BaTh CTAaTUCTUYECKME
[JaHHble, B TOM YMC/Ie C NPUMEHEHNEM TPaduiecknX METOAOB U 3MIeKTPOHHBIX
CcpeacTs;

- yMeTb OMepupoBaTh MOHATUSIMA TOUKA, MPSIMAsi, MI0CKOCTb, MPOCTPAHCTBO,
[BYrPaHHBIA  YTOM,  CKPELMBAIOLUMECS — MPSMble,  MapavieNlbHoCTb 1
NepreHANKYNAPHOCTL MPAMBIX U a7I0CKOCTCIA. Yron Mexay MpsMbIMM, Yron
MEX/y MPAMON U MOCKOCTLIO, yron MeXA\ MIOCKOCTAMM, PaccTosiHue oT



OK 06. MposiBnsTb
TPaX/aHCKO-
NaTpUOTUYECKYIO
nosuuyio,
[eMOHCTPUPOBaTL
0CO3HAHHOE NoBefeHMe
Ha 0CHOBE
TPAAVILIMOHHBIX
06LLIEYEOBEYECKIX
LEHHOCTEA, B TOM uucre
C yHETOM rapMOHM3aLMK
MEXHALWMOHANLHbIX 1
MEXPENUTNO3HBIX
OTHOLLIEHWIA, NPUMEHATL
cTaHaapTh!
aHTUKOPPYMLVIOHHOTO
noBe/eHNs

TBOPYECTBa;
- TOTOBHOCTb K CaMOBBIP@KEHMIO B PasHbIX BUJaX
MCKYCCTBA,  CTPEM/IGHWe  NPOSIBATH  KauecTea
TBOPYECKOI IMUYHOCTY;
OBfiafieHNe  YHUBEPCAbHBIMUA  KOMMYHUKATVBHBIMU
[LeficTBUSIMU
a)obLucHue:
- 0CYy LUECTBAIATH KOMMY HAKaLMW BO BCex ctepax
KN3HU;
- pacnosHaBaTb HeBepGasibHble CPEACTBA OGLLEHMS,
NoHAMATh 3HaueHue couanbHbIX 3HAKOB,
pacrosHaBaTb MPeAnochLIKA KOHPAMKTHBIX CUTYaLMiA
M CMSArdaTh KOHAMKTBI;
- Pa3BepHYTO 1 NIOTUYHO U3M1araTh CBOIO TOUKY 3pEHUs
C MCMO/Mb30BaHNEM A3bIKOBbIX CPEACTB

0CO3HaHNe o6yudaommuncs poccuiickoit
TPaKAAHCKOI UAGHTUYHOCTH;
- LenleHanpaB/ieHHoe PasBUTUE BHYTPEHHEN nosuuum
JMYHOCTM  HA  OCHOBE  /lyXOBHO-HPABCTBEHHbIX
UeHHoCTell  HapogoB  Poccwiickoli — depepauuu,
MCTOPUYECKMX n HaLMOHA/bHO-KY b TYPHBIX
Tpaguunii,  (HOPMMPOBAHME  CUCTEMbI  3HAUNMBIX
LEHHOCTHO-CMbIC/IOBbIX YCTaHOBOK,
aHTUKOPPYMLMOHHOTO MUPOBO33PEHNS,
NPaBOCO3HAHMA. 3KO/IOTMYECKON Ky/bTYpbl,
CMOCOGHOCTU CTaBUTb LM U CTPOUTb XKM3HEHHbIE
nNaHbl;
B 4acTyu rpakaHcKoro BOCNTaHust
- 0CO3HAHWE CBOMX KOHCTUTYLMOHHbLIX MpaB
06513aHHOCTeM, yBadKeHue 3aKOHa 11 NPaBONOPsAKa.
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TOYKW O MOCKOCTW, PaccTOsHWE MeXAy NPSMbIMMA, PAcCTOsHWE Mexay
M/I0CKOCTAMM.

- yMeTb WCMOMb30BaTL MPU PeLleHNM 3ajay U3yueHHble (aKTbl U TeopeMbl
MNaHAMETPUN, YMEHNE OLEHMBATL PasMepbl 0GbEKTOB OKPYKaIoLLero Miupa

- yMeTb OMepupoBaTb MOHATUSMW MPAMOYrobHas CUCTeMa KOOpAWHAT,
KOOPAVHATbI TOUKY, BEKTOP, KOOPAVHATLI BEKTOPA, CKA/PHOE MpousBeaeHue,
Yron Mexly BeKTOpamu, CyMma BEKTOPOB, MPOU3BE/EHNEe BEKTOPA Ha YMCIO;
HaxX0AUTh C MOMOLLBIO M3y YeHHBIX (HOPMY/I KOOPAVHATbI CepeAuHbl 0Tpe3Ka
PaccTosiHME MeXy ABY Msi TOUKaMM.

-yMeTb BbIGWPaTL MOAXOAALUMA U3YUeHHbIA METOA AN PelleHWst 3ajaun,
pacnosHaBaTb MaTemaTuueckve (aKTbl W MaTeMaTuueckve Mogenu B
NPUPOAHBIX U OGLIECTBEHHbIX SBNEHWSX, B UCKYCCTBE; YMeHUe MPUBOAUTL
npUMepbl  MaTemMaTUYeckuxX  OTKPbITWA  POCCUIACKOM M MWUPOBOIA
MaTemMaT1HECKON HayKi.

- YMeTb OMepupoBaTh MOHATUAMA: CNy4aliHblii OMbIT W CyYaliHoe COGbITHE,
BEPOSTHOCTL  CAY4aiiHOr0  COGLITUS; YMETb BbIUMCIATL BEPOSTHOCT C
MCM0/b30BaHNEM TPA(UUECKUX METOAOB; MPUMEHSITL (OPMYJIbI CIOKEHNS 1
YMHOXeEHWS! BEPOSITHOCTEA, KOMGUHATOPHBIE (haKThbl 11 hOPMY /bl MY PeLLIEHNM
33ay; OLEHMBATb BEPOSITHOCTM PeasibHbIX  COGLITUIA, 3HAKOMCTBO €O

NPUHATAE  TPAANLIMOHHBIX Ly g
06LLIeYeNI0BEUECKIX TYMaHUCTUYECKNX n
[IEMOKDATUYECKUX LIEHHOCTEN.

TrOTOBHOCTb NpPOTUBOCTOATHL waeonorun
3KCTpemu3Ma. HaLMoHanMsma. KceHothooun,

[AVCKPYMMHALMM MO COLMabHbIM,  PENIMO3HBIM.

cny , YMeHMe NpUBOANTL NPUMEpbI MPOSIB/IEHNS 3aKOHA.
GOMbLLUMX YUCEN B NPUPOAHBIX 1 OGLLECTBEHHDBIX SB/IEHNSX

PacoBbIM, HaLMOHa/IbHBIM MPU3HaKaM
- TOTOBHOCTb BECTWU COBMECTHYNIO AEATENbHOCT B
MHTEpecax rpaxaaHCKoro OGLIECTBA, y4acTBOBaTb B
camoynpaBneHun B o6LLeo6pasoBaTebHON
OpraH13aLm 1 ETCKO-IOHOLLIECKIX OPraHn3aLnsiX.
yMeHMe  B3aMMOJENCTBOBATb C  COLWA/bHBIMM
VHCTUTYTaMU B COOTBETCTBUM C WX (YHKUNUAMA 1
HasHaueHnem.
- TOTOBHOCTb K TyMAHUTApHOA 1 BOMOHTEPCKON
[eATeNbHOCTU.
NaTPUOTUUECKOTO BOCMUTAHMS:

ChOPMMPOBAHHOCTb  POCCUIACKOW  rpaxaaHCcKoi
VJEHTUYHOCTM, NaTPUOTM3Ma, YBAXEHWS K CBOEMY
Hapogy, Uy BCTBa OTBETCTBEHHOCTW neped POAVHOI,
ropAocTyn 3a CBOV Kpaii, CBO POAMHY, CBOI si3bIK U
KyNbTypy, npotusoe " HacTosiLLee
MHOTOHALVIOHa/IbHOTO Hapoaa Poccum;

LEHHOCTHOE ~ OTHOLUEHMe K  TOCYAApCTBEHHbIM
CYMBO/IaM, UCTOPUYECKOMY W MPUPOAHOMY HACTIEAUIO,
NamATHUKaM. Tpagaumam  HapogoB  Poccuu,
JOCTVKEHNAM POCCMM B HayKe, WCKYCCTBE, CriopTe,
TeXHONOTNsX 1 TPpyAe;

- UAeiiHas yBeXAEHHOCTb, FOTOBHOCTb K C/Y)KEHUMIO 1
3aimTe OTeyecTBa, 0TBETCTBEHHOCTL 3a ero CyabOy;

0CBOEHHbIE obyudarommuncs MeXnpeMeTHbIe
MOHATMS W YHWBEPCa/ibHble YueGHble JeicTBUS
(perynsiTuBHble. no3HaBaTesbHbIe,

KOMMYHKaTUBHbIE).

- CMOCOGHOCTb X WCMOMb30BaHNS B MO3HABATENLHO
M cOuMAnbHONM  MpaKTWKe.  FOTOBHOCTb K
CaMOCTOSITE/ILHOMY MNAHUPOBAHMIO M OCYLLECTB/IEHUIO
YYebHO  [eATeNIbHOCTU, — OpraHM3auum  y4yeb6Horo
COTPY AHNYECTBA C NEAArornyeckuMn paGoTHUKaMn 1
CBEPCTHUKAMM. K y4acTWiO B MOCTPOEHUN
VHAVBUAY abHOV 06pa3oBaTeNlbHOV TpaeKTopuu

- oBnaj yueGHo: 0BATENLCKOIA.
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OK 07. CogeiicTBoBaTH
COXpaHeH Mo
OKpY>KaloLLieit cpegbl,
pecypcoctepexeHnto,
NPUMEHSTL 3HaHNS 06
V3MEHEHUWN KMMaTa,
NPUHLMNbI GEPEXNBOTO
Npon3BoACTBa,
3ptheKTUBHO
[eiicTBOBaTL B
4pe3sBbIYaliHbIX
CUTYyaLmsX

MK 11 BbinonHate
WITYKaTypHbIe PaboTbl N0
OTAENKe BHYTPEHHUX U
HapYXXHbIX
MOBEPXHOCTEN 3faHWiA 1
COOpY>KeHUA

MK 4.2. BbINonHATL
06/1MLOBOYHbIE paboTbl
TOPU3OHTASbHBIX,
BePTUKa/bHbIX,
BHYTPEHHUX HapYXHBbIX,
HaK/IOHHbIX
MOBEepPXHOCTeN 34aHnii n

MPOEKTHOA 11 COLNANBHOMN AESTENLHOCTY
- He MpUHUMaTb [ECTBMA, MPUHOCALME  Bpej
OKpYXXaloLLelt cpeae;

yMeTb  MPOrHO3VpOBaTb  HEGNAronpUsTHbIE
3KO/OrUYeCKNe  MOCNEACTBUA  MPeANPUHUMAEMbIX
[e/icTBUIA, NpesoTBpaLLATh UX;
- PaclMpUTbL OMbIT JEATeNbHOCTY 3KOMOTUYeCKOn
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- yMeTb OrepupoBaTb MOHATUAMM  (DYHKLMS, HEMpepbiBHAs dyHKLWS,
n Hast, , onpep Vi MHTErpan; ymeTb HaxognTb
NPOM3BOAHBIE 3/IEMEHTAPHbIX (YHKLMIA, UCMONb3Ysi CPABOYHbIE MaTepUabl;
MCCNeA0BaTL B NPOCTEALLMX CAy YasX (YHKLUWM HA MOHOTOHHOCTb, HaxoanTb
HanBoMbliMe 1 HaMMeHblUME 3HAYeHUs (YHKUWA; CTPOWMTL  rpatmkn
MHOTOU/IEHOB C WCTIONb30BaHWEM annapara MaTeMaTU4eckoro —aHaimsa;
NPUMEHSTL MPOM3BOAHYIO MPY  PELUEHWM 33Jay Ha [BVKEHVe: pelaTh
NPaKTUKO-OPVEHTMPOBaHHbIE  33auM  Ha HaubonbluvMe W HavMeHbluMe

Harpas/ieHHOCTH;
- paspabaTbiBaTb MMaH PeLeHUst NPo6eMbl C y4eTom
aHam3a marep n

HemaTepuasbHbIX Pecy PCoB
- OCYy WECTB/IATH LieNleHanpaB/eHHbIN MOMCK nepeHoca
CPEACTB 1 CNOCOGOB AENCTBUS B NPO(ECCHOHANBHYIO
cpeay;

- YMeTb MEPEHOCUTb 3HAHWA B MO3HABATEbHY
MPAKTUHECKYIOK 06/1aCTV KIUIHEAEATENbHOCTY;

- npegnaraTthb HOBble MPOEKThI, OLEHUBATL WAeN C
MO3ULMM  HOBY3HbI, OPUMMHANLHOCTM, MPAKTUYECKON
3HaUMMOCTH;

- [aBaTb OLUEHKYy HOBbIM CUTYaLVsIM, BHOCUTb

KOPPEKTVBbI B [eATeNbHOCTb. OLieHNBaTL
COOTBETCTBYE Pe3y/IbTATOB LieNsm
OsnageHne YHUBEpPCa/IbHBIMM yue6HbIMM

03HaBAaTEbHBIMI JeCTBUAMM:

yMeHMe  CaMOCTOSTeNbHO  ONpefensiTb Lt
[esTeNbHOCT M COCTABNIATL MNIaHbl JEATENbHOCTY;
CaMOCTOSITENILHO OCYLLIECTBAIATL, KOHTPOMMPOBaTbL 1
KOPPEKTUPOBaTb [JeATeNbHOCTL; WUCMO/Mb30BaThb  BCe
BO3MOXHbIE PECYPChI AN JOCTUXEHWUS NOCTaBNEHHBIX
Leneit 1 peannsaLyv NaHoB AesTeNbHOCTY; BbiGMpaTh
yCreLuHble CTPaTery B PasfinyHbIX CUTY auysix:

- yMmeHve NPOAyKTUBHO o6LaTbest n
B3aWMOfelCTBOBAaTL B MpOLIECCE  COBMECTHOM
[eATeNbHOCTU.  YUWTbIBaTh  NO3ULWM  APYTUX
YUYaCTHUKOB [IeATeNbHOCTY, 3(MEKTUBHO paspeLuaTh
KOH(MKTbI;

, Ha HMe MyTW, CKOPOCTY 1 YCKOPEHMST;
- yMeTb OMepupoBaTb MOHATUSMW: [BUXKEHME B MPOCTPAHCTBE, MOAOGHbIE
(UrypbI B MPOCTPAHCTBE, UCMO/L30BATL OTHOLLEHNE MoLa/Ael NoBepXHOCTeN
1 06beMOB MOA06HbLIX (UrYp NPU peLLeHn 3aaay;

- YMeTb BbIMMCIATL TeOMETPUYECKME BeNMUMHBI (4MHA, Yron, nnowags,
06beM, N/ioLaAb NOBEPXHOCTH), UCMONb3YS N3yUeHHbIe OPMY bl U METOAbI

- BNaJeTb METOAaMM JOKA3aTeNbCTB, anropuTMaMi PeLLeHns 3ajad; yMeHue
(hOPMyNMPOBATL  ONPEfENieHN s, aKCMOMbl 1M TEOPEeMbl, MPUMEHSTb WX,
NPOBOANTL JOKA3aTeNbHbIE PACCYXKACHNS B XOAE PELLEHNS 3ajad;

- yMeTb OMepu1poBaTh MaTeMaTUHECKVMI NOHATUAMA;

- YMeTb peLLaTh TeKCTOBbIE 337a4u PasHbIX TUMOB (B TOM YMC/E HA NPOLIEHTbI,
[ONN U 4acT, Ha ABWKEHMe, paboTy, CTOMMOCTb TOBApOB U YC/YT, Haioru,
3aja4mn u3 obnacTu ynp: v cemeit o] ):

- COCTABNATb BbLIP@KEHUS, YPABHEHWs, HEPaBEHCTBA M WX CUCTeMbl MO
YCTIOBMIO  33JauM, WMCCNefoBaTb MOMY4YeHHOE pelleHue U OLEHUBaTh
NpaBAoNoA06HOCTb MOCNEACTBUN AEATENLHOCTY;

- BbIABMATL MPUYUHHO-CNEACTBEHHbIE CBS3W U aKTyanM3npoBaTh 3ajady,
BbIJBUraTb rMMNOTE3y ee PeLleHUs), HAXOAUTb apryMeHTbI A5l I0KA3aTeNbCTBa
CBOMX YTBEPXK/IEHWIA, 33/jaBaTb NapameTPbl 1 KPUTEPUN PELLIEHNS:

- aHa/M3MpoBaTh MOAYYeHHble B XOAe PeLeHUst 33jaduu  pesyNbTatbl.

COOpYXeHuit

- BNajeHMe HaBbIKAMW MO3HABaTeNbHOW, yueGHO-
UCCNeA0BATENbCKOW M NPOEKTHOW  AeATeNbHOCTH.

HaBblKamMn  pasp p ; T W
TOTOBHOCTb K CaMOCTOATENbHOMY MOMCKY MeToA0B
peWeHns  NpakTUYeckMX  3afay.  MpUMeHeHuio

PasnUyHbIX METO/0B NO3HAHNA:
- TOTOBHOCTb M CMOCOGHOCTb K CaMoCTOATENbHOI
MH(OPMaUNOHHO-N03HaBaTEeNbHOM neATenbHOCTY,
BK/IOYAsA YMeHWe OPUeHTUPOBATbCA B PasNNuHbIX
MCTOYHMKAX MHDOPMALNN, KPUTUYECKN OLeHMBaTh 1
VHTEPNpEeTMPOBaTL MH(OPMaLNio, NONyvaemylo U3
Pax3uuHbIX NCTOUHNKOB;

- BnajieHue A3bIKOBLIMM CPEACTBAMU: YMeHue ACHO,
NOTUYHO W TOYHO M3NaraTb CBOK TOYKY 3peHus,
MCNoNb30BaTh afleKBaTHbIE A3bIKOBbIE CPEACTBA
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KPUTMUYECKU OLEHUBATL MX [JOCTOBEPHOCTb, MPOTHO3UPOBATbL W3MEHeHWe B
HOBbIX YCTIOBUAX

- yMeTb MepeHOCHTb 3HAHWA B MO3HABAaTeNbHYIO W NPaKTM4ecKyl 06nact
KU3HEAeATENLHOCTH;

- yMeTb BbIGUPaTh MOAXOAAU M M3YUEHHBIA METOA ANS PELIEHUs 3a4aun

1.4. KonnyecTBO 4acoB Ha 0CBOEHME NPOrpamMmbl y4eGHON AUCLMANNHBI U MPOMEXYTOUHAs aTTecTauns:
MakcumanbHas yuyebHas Harpyska obyyvatolerocs 234 yaca, B TOM 4ucne
obs3aTenbHas ayauTopHas yyebHas Harpyska obydatolierocs 216 yacos;
caMoCTOsTe/IbHAA PadoTa 06yUaloLLerocs He NpeaycMoTpeHa,
NpoMeXxyToyHas aTTecTalyus: 2 ceMecTp - 3k3ameH (18 yacoB)
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2. CTPYKTYPA VI COOEPXXAHVE YUYEBHOW ANCLUMMIVIHbI

2J1. O6beM y4uebHOW AMCLMNAUHBI 1 BUAbI Y4e6HOW paboTbl
Bup yye6Holi paboTbl

O6bem 06pasoBaTesibHO
AVCUMNINHBI

nporpammbl  y4e6Hoi

BT.u.

OCHOBHOE CofiepykaHue
BT.u

TeopeTunyeckoe 06yqume

npakTuNYeCcKne 3aHATnA

MpodeccroHanbHo OpVEHTUPOBaHHOE
(copep>kaHue NPUKIALHOTO moayns)

cofiepXKaHue

BT.u
TeopeTuyeckoe obyyeHue

npakTUYeckne 3aHATUA

VIHAMBWAYaNbHbIV NPOEKT (aa/HeT)

MpoMeXyTOUHas aTTecTauus -aksamen

O6beM B Yacax

234

180

148

32

36

34

HeT
18

2.2. TemaTu4ecKuii nNnaH u cogep>xaHue y4e6HoM gucymnamHbl MatemaTvka

HanmeHoBaHWe pasaenos u Tem

CopepsaHue y4e6HOro MaTepuatl 1 hopMbl OpraHn3aLmm AesTenbHOCTU
obyyvatoLmxcs

2
1cemecTp

PA3JEN 1. NOBTOPEHUE KYPCA MATEMATUKW OCHOBHOW LUKO/bI

Tema 11llenb v 3agaun
MaremaTHKH Mpu 0CBOEHUM
CreLnanbHocTn

Tema 1.24ncna u BbIYNCNEHNN.
BbIpaXeHun 1 NpeobpasoBaHnn

Tema 1.3. leomeTpumn Ha
n10CKOCTH

Tema 1.4 MNMpoueHTHbIE
BbIYMCNIEHUS

Tema 1.5
YpaBHeHNst 1 HepaBeHCTBA

CogepxaHue

Ba3oBble 3HAHMA U YMEHUS MO MaTemMaTiKe B MPO(ECCUOHANLHOM 1 B MOBCEHEBHOI
[eATENbHOCTN

B TOM uncie NpaKTUYECKNX 3aHATWI 1 N1aBopaTopHbIX paboT
CamocTosiTeNnbHas paboTa 06y4aroLmxcs

CogepxaHue

[eiCTBUS Haj MONOKUTENbHBIMU 1 OTPULIATE/IbHBIMA UMCTIaMK, OBbIKHOBEHHBIMM 1
[JECATUYHBIMM APOBAMM.

[eiicTBUS CO CTEMeHsIMM, (OPMY bl COKPALLIEHHOTO YMHOMEHNS.

B TOM uncne NpaKTUYECKNX 3aHATWI U N1aBopaTopHbIX paboT
CamocTosiTeNnbHas paboTa o6y4aroLmxcs
MpodheccroHanbHo-0pUeHTUPOBAHHOE CoepXKaHme

Bubl NIOCKUX Uy P 1 X M/IOLLAAb.

TMpaKTVKO-0pHEHTVPOBAHHbIE 334N B Kypce reOMeTpum Ha NocKocTh

B TOM uncie NpaKTUYECKUX 3aHATWI 1 N1a6opaTOpHbIX padoT
MpakTnyeckoe 3aHATUE Nel «["eoMeTpusa Ha NaocKoCcT»
CamocToaTenlbHasA paboTa obyvatoLmxcs
podheccroHanbHO-0PUeHTUPOBAaHHOE COAepXKaHue

TpOCTbIE NPOLEHTBI, PasHble CTIOCOGkI UX BbIMNCEHUS COXKHbIE NPOLIEHTbI
B TOM uncie NPaKTUHECKNX 3aHATI 1 N1aGopaTopHbIX pabot
TMpakTuueckoe 3aHsTVe No2 «MPOLEHTHBIE BbIYUCIEHNS»
CamocToaTenbHas paboTta obyyaromxcsa
MpodeccroHanbHO-0pUeHTUPOBAHHOE CoAepXKaHMe

JInHelHbIe, KBafPaTHbIE, APOGHO-NNHElIHBIE YPaBHEHWS 1 HEPaBEHCTBA

O6bem
Yacos

14/6

Kopbl KOMMeTeHuuiA,
(hopmumpoBaHuio
KOTOPbIX
Cnoco6CTBYET 3neMeHT
nporpammbl
4

OAO/. OA'02. OKO3

OK 04. OK 05. OK O6.

OKO7.MK 1.1. NK4.2

OKOT OK 02. OKO3.

O K04. OKO3. OKO06
oKOo7

OKO/. 0 K02. OKO3.
OK04. OK 05. OKO06.
OKO7

OKO/. OK 02. OKO3.
OK 04. OKO3. OK 06
OKO07.MK/./.NK4 2

OKO/. OK 02. OKO3.
OKO04. OKO3. OKO06
OWw .NKwu.NK4.2

OKO/. OK 02. OKO3.
OK 04. OK 05. OK06.
OKO7.MK I /. NK 42



Tema 1.6CucTembl ypaBHeHWii u
HEpaBeHCTB

B TOM uuCnie NPaKTUYECKNX 3aHATUI U Na6opaTopHbIX paboT
TMpakTuyeckoe 3aHsTve Ne3 «YPaBHEHWS U HEpaBEHCTBa»

CamocTosiTeNbHas pa6oTa obyyatoLmxcs

CogepxaHue

1. Cnoco6bl peLLeHNst CUCTEM NIUHENHbIX ypaBHeHUi MoHaTMSA: maTpuua 2x2 u 3x3,
onpejenuTenb MaTpULb!

2.MeTog aycca. CUCTeMbl HE/IMHEVHbIX ypaBHEHW A CUCTEMbl HepaBeHCTB

B TOM 4mcnie NpaKTUYeCKMX 3aHATWI U nabopaTopHbIX paboT

CamocToaTenbHasa pa6oTa o6yyaloLmnxcs

PA3AEN 2 NPAMbIE N MNOCKOCTW B MPOCTPAHCTBE. KOOPAMHATbI M BEKTOPbI B MPOCTPAHCTBE

Tema 2.1 OCHOBHble NOHATUSA
CTepeoMeTpuu. PacnonoxeHue
NPAMBIX 1 NN0CKOCTelR

Tema 2.2MapannenbHOCTb
npAMbIX, NPsAAMOiA |l nnockocTy,
nocKocTei

Tema 2.3 MepneHANKYNAPHOCTb
NPAMBIX, NPSIMOM U NNOCKOCTY,
nnocKocTein

CogepxaHue
MpegmeT  cTepeoMeTpuu. OCHOBHblE MOHATUS  (TOUKA, MPAMasi, M/I0CKOCTb,
NpoCTPaHCTBO).  OCHOBHblE — aKCUOMbl  CTEPEOMETPUM. TMepeceKatoLvecs,

napasneNbHble U CKPeLLVBaloLyecs Npsmble. MPU3HaK 1 CBOMCTBO CKPELLMBAIOLLVMXCS
NpAMbIX OCHOBHbIE MPOCTPAHCTBEHHbIE (UTYPbl

B TOM umCnie NPaKT NyecknX 3aHATI 1 NabopaTopHbIX paboT

CamocTosiTeNnbHas pa6oTa obyyatoLmxcs

CogepxaHue

MapannenbHble MpsmMas M NAocKocTb.  OnpefeneHve. [MpusHak. CeoiicTea (¢
[loKasaTeNbeTBOM). MapannenbHble naockocTv. Onpeseneque. MpusHak. CBoMcTBa (C
[lOKa3aTeNbeTBOM). TeTpasAp M ero aneMeHTbl. [Mapanienenunes v ero anemeHTbl
CBoiicTBa MPOTUBOMONOXHLIX TPaHeii 1 AuaroHaneii napannenenunesa. MocTpoeHue
ceyeHuii. PelueHvie 3agaq

B TOM 4mC/e NPaKTUYECKNX 3aHATUI 1 N1a6opaTopHbIX paboT

MpakTuueckoe 3aHaTMe Ned  «[lapaxnenbHOCTb MPAMBIX, MPAMOKA M MIOCKOCTH,
N0CKOCTel»

CamocToaTenbHasA pa6oTa o6yyaroLwmnxcs

CopepxaHue

MepreHanKynsipHble  MpsMble.  MapaxnenbHble NpsMble, MEPrEHAMKYNAPHbIE K
nnockocTy. MpusHak nepreHAvKYNAPHOCTM NPSIMOA U N0CKOCTY. [l0Ka3aTenbeTBo,
MepneHavKynsp W HaknoHHas.  [epneHAuKyNsipHble  MAOCKOCTW.  MpusHak
nepreHAVKY NISPHOCTY MI0CKOCTel [l0KasaTesbCTBo.

PaccTosiHUA B NPOCTPaHCTBe

B TOM uMcnie NPaKTUHECKNX 3aHATWI U Na6opaTopHbIX paboT

1412

OKO1,
OKO04.

OKO1L.
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Tema 2.4 Teopema 0 Tpex
nepneHAKynapax

Tema 2.5 MapannencHble,
nepneHANKYNspHbIe,
CKpeLLnBaloLMecs NPsMble

Tewma 2.6 PelueHve 3aTau.
MpsiMbie ¥ NAOCKOCTY B
NpoCTpaHCcTBe

Tema 3/1ekapToBbl KOOPAUHATbI
B NpoCTPaHCTBe. PaccTosiHm1e
MeXay ABYMsi TOUKaMu.
KoopanHaThl cepefuHbl 0Tpeska

Tema 3.2 BekTopbl B
npocTpaHcTBe.

Yron Mexpy BeKTopamu.
CKansipHoe nponssezeHne
BEKTOPOB

Tema 3.3 MpakTuko-
OPUEHTUPOBAHHbIE 33ja4 Ha

CamocToaTenbHas paboTa o6yyarowmxcs

Copep>xaHue

Teopema 0 Tpex MeprieHAVKyNspax. [loKasaTenbCTBO. Yron Mexay npsmodt u
M/I0CKOCTBH0. YTON MeXay MI0CKOCTAMM

B TOM uMCne NPaKTUYECKUX 3aHATUIA 1 Na6opaTopHbIX padoT

CamocTosiTenbHas paboTa obyyarowmxcs

TpodeccroHanbHO-0pUeHTUPOBAHHOE COAePXKaHNe

AKC/OMBbI  CTepeoMeTpuM  eprieHaMKYNAPHOCTL  MPAMOM M M/IOCKOCTH,
napax/ieNibHoCTh ABY X MPAMbIX, NEPrieHAMKY NSIPHbIX MI0CKOCTH, NepreHAVKY NSPHOCTL
N/IoCKoCTEA

B TOM 4uCne NPaKTUYECKUX 3aHATWI 1 Na6opaTopHbIX pa6oT

TMpakTuyeckoe 3aHATUE No5 «[apansienibHble, NepneHANKy NsipHbIe, CKPELMBAIOLNECS
npsvble»

CamocToaTenlbHasA paboTa 06yyaroLmxcs

CopepxxaHue

PacnonoxeHve MpsMbIX M MI0CKOCTe B MPOCTPAHCTBE. [lepreHanKyNsipHoCTb ¢
napaseNbHOCTL MPSIMbIX 11 MI0CKOCTeR. CKPeLmBatoLyecs npsimbie

B TOM 4uCNe NPaKTUYECKUX 3aHATUI 1 .1aGopaTopHbIX patoT

CamocToaTenbHas paboTa obyyatowmxcs

PA3AEN 3. KOOPANHATbLI N BEKTOPbI

Copep>xaHue

[leKapToBbl KOOPAVHATLI B MPOCTpaHcTBe. [POCTedluMe 33jauv B KOOPAMHATAX.
PaccTosHMIE MEX(lY asyms TOUKAMM, KOOPAVHATBI CEPeAvHbI OTPE3Ka

B TOM umCne NpaKTUYeCKUX 3aHATUI 1 N1abopaTOpHbIX paboT

CamocTosiTeNbHas pa6oTa obyyatoLmxcs

Copep>xaHue

BeKTopb! B MPOCTPAHCTBE. C/IOKEHME 1 BbIYMTAHME BEKTOPOB YMHOXKEHIE BEKTOPA Ha
uncno. KomnnaHapHble BeKTopbl CKansipHoe Mpou3BeeHWe BEKTOPOB. PasnoeHue
BEKTOpa MO TPeM HEeKOMM/aHapHbIM BeKTOpam. KOOpAMHaTbl BEKTOpa, CKa/isipHoe
NpOM3Be/jeHNe BEKTOPOB B KOOPAWHATAX, YTON MeX/y BeKTopamu, YTOi Mexay
NPAMOA M MIOCKOCTBIO, YFOI  MeXJy —M/IOCKOCTAMU.  YPaBHEHWe  M/I0CKOCTH.
eoMeTpUYECKIiA CMbICN OMNpeAennTens 2x2

B TOM uncne NpakTUYeCKUX 3aHATUI 1 N1aGopaTOpHbIX paboT

CamocTosiTeNnbHas paboTa obydatoLmxcs

TpodeccroHanbHO-0pUeHTUPOBAHHOE COAePXKaHe

KoopavHaTHasi MocKocTb. BblUMC/eHMe PacCTOSHUIA 1 NAOLWagel Ha MoCKOCTH.
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KOOPAVHATHOI NnockocTn

Tema 3.4 PelueHve 3agay.
Koopa1HaThbl 1 BEKTOPbI

KonuuecTBeHHbIe pacHeTb!

B TOM 4ucne NpaKTUHECKNX 3aHATUI 1 NabopaTopHbIX pa6oT

IMpakTudeckoe 3aHsATMe Ne6 «KoopAnHaTHAs MIOCKOCTb. Bblunc/eHne paccTosHN 1
nnowazelt Ha naockocTu KonnyecTBeHHbIE pacieTbi»

CamocToaTenbHan pa6oTa obyyatoLmxcs

CopepxaHue

JleKapToBbl KOOPAVHATLI B MPOCTPaHCTBe BeKTopbl B MPOCTPAHCTBE CrOXKeHMe U
BbIUMTAHME BEKTOPOB YMHOXEHWe BEKTOpa Ha 4Mcio. KomriaHapHble BeKTOpbl
CKansipHoe Npou3Be/ieHNe BEKTOPOB Pas/ioxkeH1e BEKTOpa N0 TPEM HCKOMM/IaHapHBIM
BekTopam. [pocTeiilme 3aaun B KoopauHatax. KoopguHaThl BEKTOpa, PaccTosHMe
MeXy TOUKaM, KOOPAMUHATLI CePeAvHbI 0TPe3Ka, CKansipHOe NPOV3BE/eHUe BEKTOPOB
B KOOPAVHATAX, YroNl MeXay BEKTOpamu, yronl Mexay MpsiMoi v MocKoCTbIO, Y ron
MeXy MI0CKOCTSMM

B TOM 4ucnie NPaKTUHECKNX 3aHATUI 1 NabopaTopHbIX paGoT

CamocToaTenbHas paboTa 06yyaloLwmnxes

PA3AEN 4. OCHOBbI TPUTOHOMETPUWN. TPUTOHOMETPUYECKUE ®YHKLUNN

Tema 4.1 TpuroHomeTpu4eckme
(YHKLM NPOM3BO/ILHOTO YINa,
uucna. PanuaHHau v rpagycHast
mepa yrna

Tema 4.2 OCHOBHbIe
TPUTOHOMETPUYECKME TOX/ECTBA.
DOopMy bl MPUBEAEHUS

Tema 4.3 CUHYC, KOCUHYC, TAaHTeHC
CYMMbI 1 Pa3HOCTY ABYX Y7108
CUHYC 1 KOCWHYC ABOHOIO yrna.
DOpMy/ibl MONOBUHHOIO YrNa

CopepxaHue

PajviaHHasi mepa yrnia. MoBOPOT TOUKW BOKPYr Hauana KoopuHaT OnpejeneHue
CMHYCa, KOCWHYCA, TAHTEHCA M KOTaHTeHCA 3HAaKW CUHYCA, KOCWHYCA, TaHreHca u
KOTAHreHca Mo YeTBEPTAM 3aBUCUMOCTL MEXAY CUHYCOM, KOCWHYCOM, TaHTeHCOM 1
KOTAHTEHCOM OAHOFO 1 TOFO XKe yr/a

B TOM 4uCne NPaKTUHECKNX 3aHATUI 1 NabopaTopHbIX paGoT

CamocToaTenlbHasA pa6oTa obyyatoLmxcs

CopepxaHue

1 TpUroHOMETpUYECKME TOXAECTBA. CUHYC, KOCUHY C, TaHTEHC U KOTaHreHC yT/10B a 1
-a.

2 dopmy /bl NPUBEAEHNS

B TOM YMCnie NPaKTUHECKNX 3aHATUIA 1 NabopaTopHbIX paGoT

CamocToaTenbHasa pa6ota obyyatoLmxcs

CopepxaHue

1 Cymma 1 pasHOCTb CUHYCOB. CyMMa W PasHOCTb KOCMHYCOB. CUHYC M KOCUHYC
[ABOVHOrO yr/ia. oMy /bl MANOBMHHOIO yI/a.

2 Mpeo6pa3oBaHisi CyMMbl TPUrOHOMETPUUYECKUX (YHKUMI B NPOU3BEAeHNe
NpOV3BeeHNst B CyMMy BbIpaxkeHne TPUTOHOMETPUYECKUX ly HKLMIA Yepe3 TaHreHe
NO/IOBUHHOFO apryMeHTa

3. Mpeo6pa3soBaHs MPOCTEMLLINX TPUFOHOMETPUUECKUX BbIDKEHN
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Tema 4.4 DYHKUUMN, UX CBOCTBA.
Cnocobbl 3afaHnsa QyHKLUN

Tewma 4.5 TpUroHomeTpuyeckune
(hYHKLMK, UX CBOICTBA U rpatinku

Tema 4.6 Mpeo6pa3oBaHue
rpaguKoB TPUTrOHOMETPUYECKUX
QyHKUWI

Tewma 4.7 OnucaHue
NPON3BOACTBEHHBIX MPOLLECCOB C
MOMOLLbI0 TPagMKoB (YHKLWI

Tema 4.8 O6paTHble
TPUTrOHOMETPUYECKME by HKLKN

Tema 4.9 TpuroHomeTpuyeckme
YpaBHEHUS 1 HepaBeHCTBa

B TOM uMCne NPaKTUYECKUX 3aHATII 1 Na6opaTopHbIX padoT

CamocTosiTenbHas pa6oTa obyyarowmxcs

Cogep>xaHue

O6n1aCcTb OMPEAENeHns 1 MHOXECTBO 3HAUeHUI (YHKUMA. UETHOCTb, HEUYETHOCTb,
NeproANYHOCTb (yHKLMIA. CNocobbl 3afaHNs dy HKUWI

B rom uucne NpakTUYECKUX 3aHATII 1 Na6opaTopHbIX padoT

CamocTosiTeNnbHas paboTa obyyatoLnxcs

MpodeccroHanbHO-0pUeHTUPOBAHHOE CoAepXKaHe

O6n1acTh  OMPEJeNieHNsi 1 MHOXECTBO 3HAYEHWU TPUFOHOMETPUYECKMX (DYHKLM
UETHOCTb, HEYETHOCTb, MEPUOANYHOCTb TPUFOHOMETPUYECKIX (YHKLMIA. CBOMCTBA 1
rpatmkn oy HKUMIA y = oS X. Y = Sin X.y = tg X. y = ctg X

B TOM 4uCne NPaKTUHECKNX 3aHATUI 1 NabopaTopHbIX paGoT

MpakTuueckoe 3aHsTMe Ne7 «TPUrOHOMETPUUECKME (YHKLUMM, UX CBOCTBA ¥
rpagukmn»

CamocToaTenbHasA pa6oTa 06y HatoLmMxcs

TpofheccnoHa. 1b110-0pUCH TUPOBaHHOE COAEPXaHIe

CXaTue 1 pacTsiKeHe rpatuKoB TPUTOHOMETPUHECKIX (hy HKLINIA.

TMpeo6GpasoBaHue rpatykoB TPUTOHOMETPUUECKMX dhy HKLA

B TOM uMCe NPaKTUYECKNX 3aHATII 1 N1a6opaTopHbIX padoT

MpakTuueckoe 3aHsTe No8 «[peoGpasoBaHve rPauKOB TPUFOHOMETPUYECKUX
yHKLMA»

CamocToaTenbHas paboTta obyyatoLnxcs

TpodeccroHanbHO-0PUEHTUPOBaHHOE COAePXaHNe

Mcnonb3oBaHe CBOWCTB  TPUrOHOMETPUYECKNX (YHKLMIA B NPOGeCCOoHanbHbIX
3ajavax

B TOM 4mcne NpaKTUYECKNX 3aHATUI 1 Na6opaTopHbIX paGoT

IMpakTuueckoe 3aHATMe Ne9«OmnucaHe MPOU3BOACTBEHHBIX MPOLECCOB C MOMOLLbIO
rpauKoB thyHKLIA»

CamocToaTenbHas paboTa obyyatoLnxcs

Copep>xaHue

O6paTHble TPUrOHOMETPUYECKWE hy HKLMM X CBOICTBA M rpatmKmn

B TOM 4ucnie NPaKTUHECKNX 3aHATII 1 Na6opaTopHbIX pacoT

CamocTosiTeNnbHas pa6oTa o6yyarowmxcs

Copep>xaHue

1 TPUroHOMETPUYECKYIE Y PaBHEHIS

YpaBHeHMe COS X = a YpaBHeHMe sin X = a YpaBHeHMe tg X = a. ctg X = a. PelueHve
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Tema 4.10 Cuctembl
TPUTOHOMETPUUECKNX ypaBHEHNI

Tema 4.11 PeweHne 3agay,
OCHOBbI TPUFOHOMETPUN.
TpuroHomeTpuyeckmne GyHKLUN

Tema5.1 KomnekcHble uncia

Tema 5.2MpHMeHeHNe
KOMMEKCHbIX Yncen

TPUTOHOMETPUYECKIX ypaBHeHui OCHOBHbIX
TPUTOHOMETPUYECKME  YPABHEHWs,  CBOAALLMECS K
PasNoXeHNeM Ha MHOXWUTENN, OHOPOAHbIE

2 TMpocTeiilune TPUFOHOMETPUUECKUE HEPABEHCTBA

B TOM uuncne NPaKTUYECKMX 3aHATAN 1 1aGOPaTOPHBIX paboT
CamocToaTenbHas pa6oTa obyyaroLmxcs

CopepxaHue

CUCTeMbI MPOCTEMLUINX TPUrOHOMETPUYECKMX YPaBHEHNI

TMNoB:
KBA/PaTHbIM,

npocTeiiLuve
peLLaemble

B TOM 4mMC/e NPaKTUYECKNX 3aHATWIA 1 1aGopaTopHbIX paboT

CamocToaTenbHas paboTa obyyaroLyuxcs

CopepxaHue

IMpeo6pasoBaHne TPUFOHOMETPUYECKNX BbIPaKEHWN. PeLlieHre TPUTrOHOMETPUYECKUX
NPaBHEHWI 1 HEPaBEHCTB B TOM YMC/IE C UCMO/b30BaHNEM CBOVCTB (hyHKLM

B TOM uuncne NPakTUYECKMX 3aHATNIA 1 NabopaTopHbIX paboT

CamocTosTeNnbHas pa6oTa o6yyaroLuxcs

PA3AENS5 KOMMAEKCHbIE YACNA

CopepxaHue

1 TloOHATVE KOMM/IEKCHOro uMcna. COMpshkeHHbIE KOMM/EKCHbIE YWCNa MOAy/b 1
apryMeHT — KOMMNEKCHOTO — uucna.  dopma  3amucu  KOMMJEKCHOTO  dicna
(reomeTpuyeckas, TPUroHoMeTpuyeckas, anrebpanyeckas) 2.

2. AprMETUYECKME ASCTBISA C KOMM/IEKCHBIMI YUCaMN

B TOM YMCnie NPaKTUYECKNX 3aHATUI 1 NabopaTopHbIX pacoT

CamocTosTeNnbHas pa6oTa o6yyatoLmxcs

CopepxaHue

BbIMNO/IHEHMe PAacUeToB C MOMOLLLIO KOMM/EKCHBIX Yucen TMpUMephl UCNoNb3oBaHUs
KOMM/NEKCHBIX YMCen

B TOM uuncne NpaKTUYeCKUX 3aHATNIA 1 Na6opaTopHbIX pa6oT

MpakTnyeckoe 3aHATVE Ne10 «KoMNneKcHble uncna»

CamocToaTenbHas pabota obyyalowmnxes

PA3[IEN 6. MPOU3BOAHAA ®YHKUMW. EE MPUMEHEHUE

Tema 6.1 MoHsATHE UPON TONMOM.

1 CopepxxaHne
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Dopmynbl 1 NpaBuna
AnddepeHLmpoBaHnsa

Tema 6.2 MMpon3BOAHbIE CYMMbl,
PasHOCTU NPON3BEAEHUS,
4acTHOro

Tema 6.3 Mpon3BoAHbIE
TPUrOHOMETPUYECKUX (PYHKLNIA.
MpousBoaHasa CNOXHOW (hyHKL UK

Tema 6.4 MoHATME O
HenpepbiBHOEM (hyHKLMU. MeTog
MHTepBanoB

Tema 6.5 MeomeTpuyeckuii u
(hU3NYECKMI CMbICA NPOVN3BOAHOMN

Tema 6.6 Dn3nueckuii cmbicn
Mpon3BOAHON B
NpPOheccMoHanbHbIX 3agadax

OnpepeneHne 4MCNOBO MOCMeAOBaTeNIbHOCTM W CNocobbl ee 3asaHusA. CeoiicTea
UMCNOBBLIX  MOC/NeAoBaTeNbHOCTeA.  OnpeaeneHve npejana  MocieAoBaTeNbHOCTY.
BbluncneHve Npeaenos nocnefoBaTeibHOCTeiA. Mpeaen hyHKUWM Ha GeCKOHEUHOCTN.
Mpeaen dyHKMN B Touke MpupatleHre apryMeHTa MpupatieHne dyHKUMM 3agaum,
npuBoAALLME K MOHATUIO aHO - Onpeyy n HO. Anroputm
OTbICKaH NPOM3BOHON

B TOM uucne NpaKTUYeCKNX 3aHATUIA 1 .nabopaTopHbIx paboT

CamocToaTenbHasA pa6oTa obyyarowmxcs

CopepxxaHue

1 ®opmynbl AndhepeHLpoBaHNS

2. MNpasuna AnddepeHUMpoBaHNa

B TOM uucne NpaKTUYECKMX 3aHATUIA 1 NabopaTopHbIX paboT

CamocTonTenbHasa pa6oTa obyuaroLnxcs

CopepxaHue

1Tpoun3BoaHas TPUrOHOMETPUYUECKMX y HKLWIA

2 OnpegeneHne CNOXHOM thyHKUMN  TpoU3BOAHAA CNOXKHOMN thyHKLMN

B TOM uucne NpaKTUYECKMX 3aHATUIA 1 .nabopaTopHbIx paboT

CamocToaTenbHas pa6oTa 06yyatoLxca

Copep>xaHue

MoHATVe HenpepbIBHOI ty HKUMKM. CBOCTBA HenpepbiBHO dly HKUMN. CBSA3b Mexay
HEMpepbIBHOCTLI0 U AnhepeHLMPY eMOCTbIO ty HKLUMM B TOUKe. ANFOPUTM peLLieHns
HepaBeHCTB MeTOJ0M MHTEpBAsIoB

B TOM uuncne NPaKTUYECKMX 3aHATWIA 1 NabopaTopHbIX paboT

CamocToaTenbHas paboTa 06yyaroLwmnxca

CopepxaHue

[eoMeTpUYeCKMiA  CMbICN  NPOW3BOAHON  (lyHKUMW - YTNIOBOW  Ko3hULMeHT
KacaTeNlbHOM K rpajguky (yHKUMM B TOYKe YpaBHeHWe KacaTeflbHON K rpatmky
(yHKUMM. ANFOPUTM COCTAB/IEHUS| YPaBHEHUS KacaTe/lbHON K rpadmky (yHKUum
So«*)_ .

B TOM umcne NpakTUYECKMX 3aHATUIA 1 .nlabopaTopHbIX paboT

MpakTuyeckoe 3aHaTHe Nell «["eOMEeTPUYECKMIA U (IN3UUECKMIA CMbICTT NPOVU3BOAHO»
CamocToaTenbHasA pa6oTa obyyarowmxcs

CopepxaHue
DU3NYECcKIii (I
Bpex!cHM t y = S'(t)

B TOM umcne NpakTUYECKMX 3aHATUI 1 NabopaTopHbIX paboT
MpakTnyeckoe 3aHATHe Ne12 «®unsnyeckuit CcMbICN
NPOecCHoHabHBIX 3aaqax»

Kuin) cMbicn HOVA - MrHOBEHHasA CKOPOCTb B MOMEHT

npou3BogHO B
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Tema 6.7 MOHOTOHHOE b
(yHKLMN. TOUKM IKCTpeMyma

Tema 6.8 UccnegoBaHue yHKUUi
K NocTpoeHue rpadukos

Tema 6.9 Hanbonbliee n
HauMeHbLee 3HaueHNst hYHKUUM

Tema 6.10 HaxoxaeHue
ONTUMaNLHOTO pesynbTara ¢
NOMOLLbI0 MPOM3BOAHON B
npaKTUYecKux 3ajadax

Tema 6.11 PeweHue 3aTau.
MpounssogHas hyHKUMK, ee
npumMeHeHme

CamocTonATensbHas pa6ota o6yuaromxcs

CopepxaHue

1 MOHOTOHHOCTb thy HKLUU

BospacTaHuen y6bIBaHNe yHKLUM, COOTBETCTBIE BO3PACTAHWSA u Y6bIBAHNS (yHKLNN
3HaKy MPOM3BOAHOM [MOHATME MPOM3BOAHON BbICLLEro MOPsAKa, COOTBETCTBME 3HAKa
BTOPOV NPOU3BOAHOM eriny knocTu (soruyToctu) QYHKLNN Ha OTPe3Ke

2.TouKM 3KCTpEMyMa

3a7aun Ha MaKCMMy M ¥ MUHUMYM. TTOHSITUE acuMNTOTkI, CMOCOGHLI W\ OnpefeneHus
ANTOPUTM  MCCNEAOBaHNS  (YHKUMN 1 MOCTPOEHWS ee  rpafuKa C  MOMOLLbI
Npoun3BoAHON [lpo6HO-NnHeNHas QyHKunA

B TOM 41C/ie NPaKTUYECKUX 3aHATUI 1 Na6opaTopHbIX pa6oT

CamocToaTenbHas pa6oTa obyyaroLmxcs

CopepxaHue

VccnefoBaHme qiy HKUWM Ha yionoTonnocTs U MOCTPOEHME PAGiNKoB

B Toyl uncne NpakTUYeCKUX 3aHATUNA 1 na6opaTopHbIx pabot

IMpakTuyeckoe 3aHsTve Nel3 «MiccnegoBaHme (yHKLMIA U MOCTPOEHME rPathinkoB»
CamocToaTenbHas pa6oTa obyyaroLmxcs

CopepxaHue

HaxoxjeHne HanGOMbLIET0 U HaWMEHbLLIETO 3HAYeHWA (YHKUMIA, MOCTpoeHue
rpatMKoB XLLOFOU/IEHOB C UCMOMb30BaHMEM annapara y|aTeMaTU4CCKOro aHanmsa

B TOX| unc/ie NpaKTUYeCKUX 3aHATUI 1 na6opaTopHbIx paboT

CamocTosiTenbHas pa6oTa o6yyaroLymxcs

podeccroHanbHO - OpUEHT NPOBaHHOE COAepXaHue

HauMeHbLLee 1 HanGonbLee 3HaueHne hyHKLMN

B TOM 4ncne NpaKTUYECKUX 3aHATUI 1 Na6opaTopHbIX paGoT

MpakTuyeckoe 3aHATVE Ne14 «HauxieHbluee U HanbonbLLee 3HauveHe dy HKLUN»
CamocToaTenbHas pabota obyyaroLymxcs

CopepxaHue

DopmMynbl U NpaBuna AudhepeHLMPoBaHUA. MccnesoBaHne MYHKLWIA C NOMOLbIO
MPOM3BOAHOKA HamBonblLee 1 HAMXIOHBINeE 3HAYEHUS (DYHKLMN

B TOM uncne NpaKTUYECKUX 3aHATUI 1 NaGopaTopHbIX paboT

MpakTudeckoe 3aHATHE Ne15 «MponsBogHas y HKUUM 1 ee NPUMeHeHVe»
CamocTosiTeNnbHas paboTa 06yyvaoLwmnxes

2 cemecTp

PA3JIE/T 7. MHOTOFPAHHUKW U TENIA BPALLEHNA
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OKO01. OK 02. OKO3.
OK04. OK 05. OK 06.
0K 07

OKOI. OK02. OKO3.
OKO04. OK 05. OKO06.
0K 07

(K 01. OK 02. OKO3.
OK 04. OKO3. OKO06.
0K07

OKO/. OK 02. OKO3.
OK 04. OK 05. OKO06.
OKO07. MK 11. NK4.2

OKO!. OK02. OKO3.
OKO04. OK 05. OK06
0oKo7

1 OK01.0K02.0K03

Tema 7.1 BepLiuHbl, pebpa, rpaHu
MHOTOrpaHHuKa Mpuama, ee
cocTaBnsioLyme, ceveHue. Mpsaxis
v npaBunbHasa npiuxibi

Texta 7.2 Mapa. Lie.icniinc.i, Ky6.
CeyeHue Kyb6a, napannenenunega

Tema 7.3Mupamuga, ee
COCTaBNsAOLL e, CEUEHME.
MpaBunbHasi HUpaxLAa.
YceueHHas nHpaxwna Bokosas n
M0/IHasA NOBEPXHOCTbL NPU3MbI,
iiiipaxiiiibi

Texta 7.4CHyrmeTpus B Ky6e,
napannenenuneae, npusme,
nupamuge

Tema 7.5Mpumepm cuMMeTpUit B
npodeccun

Tema 7.6MpaBugbilbic
XIHO orpaHHHKM, WX CBOICTBa

Tema 7.7LuNHH |p, ero

Copep>xaHue

TMoHsATME MHOTOrpaHHMKA Ero 3/1EMeHTbI: BEpLUMHbI, Pebpa, rpaHu. [luaroHans
CedeHve. BbiNyKible W HCBBLIMNYK/ble XLIOFOTPaHHUKM TMOHATUE npusmbl  Ee
OCHOBAHMA 1 GOKOBble rpaHM BbicoTa Mpuambl. MpsiMas U HaKOHHas Npu3Ma
MpaBunbHas npusma Ee ceueHve

B 10x| uncne NpaKTUYECKMX 3aHATUM 1 NaBopalopHbIX padoT

CamocToaTenbHas paboTta obyuarowymxcs

CopepxaHue

Mapannenenunes, CBOICTBA MPSIMOY rONILHOTO Mapasienienuneaa, Ky6 CeueHue Ky6a,
napannenenunesa

B TOXL Unc/ie NPaKTUYECKUX 3aHATUIA 1 N1aGOPaTOPHbIX patoT

CamocTosATenbHas paboTa obyuarowmxcs

CopepxaHue

Mupaxkaa 1 ee aneMenTbl. CeueHne nupamuabl MpaBubHas Npamuaa YceueHHast
nupamuga Mowaas GOKOBOM 1 MONHOM NOBEPXHOCTY MPU3MbI, MUPaMIAALI

B Toxi uncne NpakTUHECKNX 3aHATWIA 1 NaBopaTopHbIX patoT

CamocTosiTenbHas paboTa obyyarowmxcs

CopepxaHue

CUMMETPUS  OTHOCUTENbHO TOYKW, MPAMOM, N/IOCKOCTM  CUMMETPUS B KyGe,
napannenenunese, Npusme, nNupamnge

B TOX| uncne NpaKTUYECKUX 3aHATUM 1 1aGOPaTOPHbIX PaboT

CamocToaTenbHas paboTa 06yyarowmnxes

MpodeccroHanbHO - 0PUeHTUPOBAHHOE CoAepXaHme

CUMMETPUS B IPUPO/E, apXUTEKTY Pe, TeXHUKE, B ObITy

B toxi UMC/IE NPAKTNYECKNX 3aHATUIA 1 N1aGOPaTOPHbIX pabot

IMpakTuueckoe 3aHsTVe No16 «CUXIMCTPUS B NPUPOJE, apXUTEKTY pe, TeXHUKE, B BbITy »
CamocTosTenbHas paboTa 06yyarowmnxes

CogepxaHue

TMoHsATYE NPaBUILHOTO MHOTOTPaHHMKa CBOMCTBA MPABU/IbHBIX MHOFOrPaHHUKOB

B toxi uncne npakTUYecKMx 3aHATUI 1 NabopaTopHbIX paboT

MpakTuyeckoe 3aHATME Nel17 «[paBubHble MHOrOrpaHHUKW, WX CBOVCTBa»
Cax10CtonlC/Ibllan pa6oTa 06yyarowmnxca

CogepxaHue

OKO04. OK 05.
OKO07. MK 11.

OKO01. OK 02.
OK 04. OK 05.
0KO07

OKOI. OK 02,
OK 04. OKO3.
0oKo7

OKOTI" OK 02
OK 04. OK 05.
OKo7

OKO/. OK02.
OK04. OK 05.
OKo07

OKO01. OK 02.
OK04. OK 05.
OKO07. MK U.

OKOI. OK02.
OKO04. OK 05.
OKO07

OKOL OKO02.

OKO06.
NK4.2

OKO3.
OKO06.

OKO3.
OKO06

OKO3.
OK 06,

OKO3.
OKO06.

OKO3.
OKO06
nK4.2

OKO3.
OK 06.

OKO3.



cocTaBasiolme. CeveHune
uMnuHapa

Tema 7.8 KoHyc, ero
cocTaBAsiolme. CedeHne KoHy ca

Tema 7.9 YceueHHbI KOHYC.
CeueHue yCeYeHHOT0 KOHyca

Tema 7.10 LLap v cthepa, ux
ceveHnst

Tema 7.11MoHATHe 06 06beme
Tena. OTHOLLEHMe 06beMOB
nofo6HbIX Ten

Tema 7.1206bembl 1 naowagn
NoBePXHOCTeN Ten

Tema 7.13 KombuHauum
MHOTOrPaHHUKOB 1 Ten
BpalLeHusi. eomeTpuyeckne
KOMBUHALMN Ha NPaKTUKe

LiunuHap v ero anemenTbl CeueHve LAMHAPa (NapannefibHoe OCHOBAHMIO W OCH).
PasBepTKa LMMHApa

B rom 4ucne NpakTUYecKnX 3aHATUI 1 nabopalopHbIX patoT

CamocTosTeNbHas pa6oTa obyvaroLymxcs

MpodeccnoHanbHo- OPUEHTUPOBAHHOE CoAepXKaHe

KOHyC 1 ero anemeHTbl. CeueHie KoHyca (MapasisieNlbHoe OCHOBAHMIO U MPOXOAsiLiee
4epes BePLUMHY), KOHWUYECKME CeueHnsi Pa3BepTka KOHyca

B TOM uncne NpaKTUYECKNX 3aHATUIA 1 .N1a6opaTopHbIX paGoT

IMpakTuyeckoe 3aHATHE Nel8 «Komyc, ero cocTaBnsitolye CeueHue KoHyca»
CamocTosATeNlbHaA pa6oTa 06yyaloLwmnxcs

CopgepxaHve

YceueHHbIii KoHyc. Ero 06pasytoiast v BbicoTa CeueHue yCeueHHOro KoHy ca

B TOM uuncne NpaKTUYeCKNX 3aHATUI 1 NabopaTopHbIX paGoT
CamocTosATeNlbHaa paboTa o6yyatoLmxcs

CopgepxaHve

LLiap u chepa B3avmHoe pacrionoxeHue chepbl 1 NOCKOCTU. CeveHue Lwapa, chepbl

B TOM uncne NpaKTUYECKINX 3aHATUI 1 Na6opaTopHbIX pacoT

CamocTosATeNlbHasa pa6oTa obyyaroLmxcs

CopgepxaHve

MoHATHe 06 o6beme Tena. O6beM Kyba M NPAMOYronbHOro napannenenunefa. O6bem
NpUsMbI U LMHApa. OTHOLLIEHWE 06BEMOB MOAOGHbIX Ten. eOMeTPUUECKM CMbICI
onpesennTens 3-ro nopsiaka

B TOM unC/e NPaKTUYECKNX 3aHATUI 1 NabopaTopHbIX patoT

CamocTosATeNnbHasA pa6oTa obyyaroLmxcs

CogepxaHue

O6beMbl NUpamMUgbl U KoHxea O6beMm wapa iowaam noBepxHoCTen Ten

B TOM uncne NpaKTUYECKNX 3aHATUI 1 Na6opaTopHbIX padoT

MpakTunyeckoe 3aHATE Ne19 «O6beMbI 1 NOLLAAN NOBEPXHOCTEN Tes»
CamocTosTeNbHas paboTa o6ydatoLimxcs

CogepxaHue

KoMGUHaLWN reoMeTpuyeckinx Ten Vicronb3oBaHne KOMGUHALMIA MHOFOTPaHHKOB 1
TeN BPALLEHUs B NPAKTUKO-OPUEHTVPOBAHHbIX 3aadax

B TOM uncne NpaKTUYECKNX 3aHATUI 1 Nabopa TOPHbIX paGoT

MpakTuyeckoe 3aHATNE Ne20 «KOMGUHALM FeOMETPUYECKIX TeN»

OK04.

[e]qUN
OK 04.
OKO7.

OKOl.

(K 04,

OKOlI
OK 04.

OKOl.
OK 04.

OKOl.
OK04.

OKO/.
OK 04,
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OK 05. OKO06.
OKo7

OK 02. OKO3.
OK 05. OK 6.
NK11. NK4.2

OK 02. OKO3.
OKO3. OK 06.
0Ko07

OK 02. OKO3.
OK 05. OK06.
0K 07

OKO02. OKO3.
OKO3. OKO06.
0K 07

OK02. OKO3.
OKO3. OKO06.
0Ko07

OKO02. OKO3.
OKO3. OKO06.
0Ko07

Tema 7.14PewieHue 3agau.
MHOrorpaHHnkm v Tena
BpaLLeHust

PA3EN 8.

Tema 8.1 MNepBoobpasHas
tyHKLMK. MpaBrna HaxokaeHus
NepBoo6PasHbIX

Tewma 8.2 Mnowatb
KPWBOIMHENHOI XpaneHun.
®dopmyna HbloToHa - fleliGHuua

Tema 8.3 HeonpegeneHHbIR 1
onpejeneHHbIi MHTErpanb

Tema 8.4 MoHATHe 06
onpejieNieHHOM MHTerpasne Kak
nAoWaan KpUBONNHENHO
Tpaneuuu

Tema 8.5 OnpegeneHHblin
VHTErpan B Xn3Hn

CamocToaTenbHas paboTa obyyaromuxcsa

CopepxaHue

OGBEMbI 1 NNOLAAM NOBEPXHOCTY MHOTOrPaHHKOB 1 TeN BPALLEHWs!
B TOM umCne NPaKTUYECKNX 3aHATUIA 1 Na6opaTopHbIX pa6oT
CamocToaTenbHasA paboTa obyyatomxcs

MEPBOOBPA3HAA ®YHKLUWW, EE MPUMEHEHUE

CogepxaHue

3agaya 0 BOCCTAaHOBNIEHWM 3aKOHA [BWKEHUS| MO WM3BECTHOM CKOPOCTW [oHsTUE
VHTErpupoBaHnst O3HAaKOM/IEHMe C MOHATUEM MHTErpana v nepBoOGPasHON s
yHkumMmn y=f(x). PelueHue 3apay Ha CBA3b MepBOOGPa3HOV W ee MPOU3BOAHON,
BblUMCNEHNE MepBOOGPasHO ANA  AaHHOW  (yHkumn. Tabnuua copmyn  ana
HaX0X/ieHNs NepBo06PasHbIX 3yyeHue NpaBina BbIYMC/IEHS NEPBOOGPA3HOM

B TOM 4mcne NPaKTUHECKNX 3aHSATIUI 1 Na6opaTopHbIx paboT

CamocToaTenbHas paboTa o6yyarowmnxcs

CopgepxaHue

3ajaum, NPUBOASLLME K MOHATUIO OMPEAENEHHOTO WHTerpana - 0 BbIYMCIEHWN
NOWAAM  KPUBO/MHENHOM — Tpameuyn, O  MepemelleHun  Toukw.  oHsiTUe
onpefenEHHOro MHTerpana. [eoMeTPUUECKMIA 1 (DM3NYECKUI CMBIC/ OMpeJeneHHoro
vHTerpana dopmyna HbtoToHa— JSleiibHuLa

B TOM 4uC/e NPaKTUYECKINX 3aHATUI 1 Na6opaTopHbIX patoT

CamocTosTenbHas paboTa obyyatoLmxcs

CogepxaHue

ToHSITYE HEOMpe/eNIeHHOro UHTerpana

B TOM 4uCne NPaKTUHECKNX 3aHSAN HIF 1 naGopa TOPHbIX patoT
CaxTtocToATenbHau paboTa o6yyarowmnxcs

CopepxaHue

e0METPUUECKII CMbICT ONPEAENEHHOT0 NHTerpana

B TOM unC/e NPaKTNYECKUX 3aHATUI 1 .1aGopa TOPHbIX PaGoT

CamocToaTenlbHasA pa6oTa 06yyaroLmnxcs

MpotheccroHalbHO - OPUEHTUPOBAHHOE COAePXKaHMe

eOMETPUYECKII CMbIC/ OMPeAeneHHOro uHTerpana. dopMyia HbtloToHa - fleiibHua
PelueHve 3aa4 Ha NPUMEHEHNe UHTETPana AN BbIYUCIEHNS (DU3NUECKUX BENMUMH 1
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0K 07
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OKO06.
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OKO06.
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Tewma 8.6 PewieHue 3aTau.
MepBoo6pasHasn QyHKUWK, ee
npuMeHeHne

nnowagen

B TOM 4uC/e NPaKTUYeCKUX 3aHATUI 1 Na6opaTopHbIX pa6oT

MpakTudeckoe 3aHATMe Ne2l «PelleHve 33jad Ha MPUMeHeHWe WHTerpana Ans
BbIUMC/IEHNS (DUMUECKIX BENMUMH 1 MNIOLLAZEIH»

CamocTosTenbHas paboTa obyyatoLmuxcs

CogepxaHue

MepBoo6pasHas thyHKuun Mpasuna HbIX Ee npi

B TOM unCne NPakTUYECKNX 3aHATUIA 1 1aGOPaTOPHBIX paGoT
CamocTosATeNlbHaa pa6oTa obyvatoLmxcs

PA3AEN 9. CTENEHWN N KOPHW. CTEMEHHASA ®YHKUWNA

Tema 9.1 CTeneHHas yHKUMSA, ee
cBoiicTBA

Tema 9.2 MpeobpaszoBaHue
BbIpPaXeHW ¢ KOPHAMM N-0i1
cTeneHu

Tema 9.3 CBoiicTBa CTeneHn ¢
PaLMOHANbHBIM U
[AeCTBUTENbHBLIM NOKasaTensamu

Tema 9.4 PewweHue
MppauroHanbHbIX ypaBHEHUN 1
HEpPaBeHCTB

Tema 9.5 CTeneHn v KOpHW.
CTeneHHas QyHKUNUA

CopgepxaHue

TOHATUE KOPHSA M-OM CTEMeHU U3 JeMCTBUTENBHOTO UYMCIA. @ yuwunu Y = Y/X WX
cBolicTBa v rpajuky CBOICTBA KOPHS N-01 CTENeHU

B TOM uncne NpakTUYECKNX 3aHATNIA 1 N1aGOPaTOPHbIX PaboT

CamocTosTenbHas paboTa obyyaroLuxcs

CopepxaHue

IMpeo6pasoBaHme MPPaLVOHANbHBIX BbIPKEHUI

B TOM uuncne NpakTUYeCKUX 3aHATWIA 1 N1aGoPaTOPHbIX PatoT

CamocTosTenbHas paboTa o6yyarowmxcs

CopepxaHue

TMoHATYE CTeMeHN C MioGbIM PaLyoHa/bHBIM MoKasaTesieM. CTereHHble dy KLU, UxX
cBolicTBa 1 rpaimku

B TOM uuncne NpakTUYECKNX 3aHATUIA 1 1aGOPaTOPHBIX paboT

MpakTuyeckoe 3aHsATMEe Ne22  «CBoiicTBa CTEMeHW C  pauvoHabHbIM - 1
[NeNCTBATENbHBIM NOKa3aTeNsAMI»

CamocTosTenbHas pa6oTa obyyaroLmuxcs

CogepxaHue

PaBHOCU/ILHOCTb VMPPALMOHa/IHBIX YPABHEHWI U HepaBeHCTB. MeTojbl UX peLLieHust
PelLLieHe MPPaLMOHabHbIX YPaBHEHNI 1 HEPaBEHCTB

B TOM uucne NpaKTUYeCKUX 3aHATWI 1 NabopaTopHbIX pa6oT

MpakTudeckoe 3aHATUE Ne23 «PeLueHIe NPPaLMoHabHBIX YPaBHEHNI 1 HEPaBeHCTBY
CaxtocToaTeNbl1as pa6oTa o6yyatowmxcs

CogepxaHue

Onpe CTeneHHON (yHKUMM. Vicnonib3oBaHWe ee CBOWCTB MPW  peLLeHUM
YPaBHEHWI 1 HEPABEHCTB
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Mema 11.3 Slorapudmuyeckas

(yHKLMS, ee CBOICTBA

Tema 11.4PeweHue

NOrapuMUYECKNX YPaBHEHUMN U

HepaBeHCTB

Tema 11.5CHCTCMbI

.KQapudmunyeeknx ypaBHeHuWit

Mema 11.6 Slorapudmbl B Npupoge

W TEXHNKe

Tema 11.7 PewieHue 3ajau.

Joraputmbl. Slorapugmuueckas

hyHKUMS

Tema 12.1 MHOXeCTB

PA3LEN

B TOM YnCnie NPaKTUYECKUX 3aHATII 1 Na6opaTopHbIX padoT
CamocToaTenbHas pa6oTa obyvaroLymxcs

CopgepxaHue

JNorapummnyeckas GyHKLWS 1 ee cBOCTBa

B TOM YMCnie NPAKTUYECKNX 3aHATUM 11 1aB0PaTOPHbIX patoT

‘CamocToATenbHas pabora obydaloLmxcs

CopepxaHue

1 Nlorapudmnyeckine ypaBHeHUs

ToHATME N0rapudMNYECKOT0 ypaBHeHUst OnepaLyst NOTEHLMPOBaHNS Tp1 OCHOBHbIX
MeToda peLeHns  norapudi yp:i M yHKL 0-rpatmyecKuit,
MeTO/ NOTEHLMPOBAHMS, METOJ BBE/ACHNS HOBOI NepeMeHHO

2. NoraputhmMmnyeckue HepaBeHCTBa

B TOM uncne NPaKTUYeCKUX 3aHATUIA 1 N1aGOPaTOPHbIX paboT

TMpakTuteckoe 3aHATME Ne26 «PeLleHve N0rapudMUHECKUX YPABHEHWIA 1 HEPABEHCTB
CamocTosTeNbHas pa6oTa obyvaroLymxcs

CopepxaHue

ANTOPUTM  pELLIEHUS  CUCTEMbI
YPaBHEHNI 1 HEPaBeHCTB

B TOM 4mCnie NPaKT MUeCKNX 3aHATUI 1 naopaTopHbIX paboT

CamocTosTeNbHast paboT obyvaroLymxcs

MpotheccMoHanbHo - 0pUEHTUPOBaHHOE COAePXaHNe

MpumeHerve norapudma Jlorapudmuyeckas cnupate B Npupoge Ee MaTemaTudeckue
cBolicTBa

B TOM uunc/e NPaKTUYECKNX 3aHATUI 1 NabopaTopHbIX pacoT

MpakTuyeckoe 3aHATHE Ne27 «Jlorapudmbl B Npupoge 1 TeXHNKe»

CamocTosTenbHas pa6oTa o6ydatoLimxcs

CopepxxaHue

Jloraputmnueckast PyHKUMA PeLueHne NpocTeiLLnX NorapudmMUUHecKnx ypaBHeHNiA

B TOM umcnie NpaKTUYeCKUX 3aHATUI 1 na6opaTopHbIX paboT

CamocTonTenbHas paboTa obyyatoLmnxcs

YPaBHEHWI  PaBHOCW/IBHOCTB  NIOTapPUMUYECKNX

12. MHOXKECTBA. 3/IEMEHTbI TEOPUW TPA®OB

CopepxaHue

TMoHsATME MHOXeECTBA [MOAMHOXECTBO OriepaLiyiv C MHOXKECTBaMM
B TOM uncne NpaKTUYECKUX 3aHATUIA 1 N1aGoPaTOPHbIX paboT
CamocTosTeNbHas pa6oTa obyyatoLmnxcs
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OKO04. OK05. OKO07

OAO/. OA'02. OKO3.
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OKO/. OK02. OKO3.
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OKO/. OK 02. OKO3.
OK04. OK05. OK07

Tema 12.20HepaHHH C
MHOXeCTBaMu

Texta 123 padbl

Tema 12.4PelieHne 3agau.
MHoxecTsa, Ipatbl 1 ux
npumMeHeHne

TpOGheccroHanbHo - OPUEHTUPOBAHHOE COfepXKaHue

Orepauym ¢ MHOXKeCTBaMN PeLLieHIe NPUKNaJHbIX 3aa4

B TOM uMCNe NPaKTUYECKUX 3aHATWI U 1aGOPaTOPHbIX PatoT

IMpakTuueckoe 3aHsTe No28 «Onepauun ¢ MHOXeCTBaMU PeLueHure MPUKNagHbIX
3ajaq»

CamocTosiTeNbHas pa6oT obyyaloLmxcs

CogepxaHue

MoHsTue rpatha CBA3HbIN rpad, AepeBo, LMK rpad Ha naocKocTn

B TOM uncne NPakTUYeCKMX 3aHATWI 1 NaBopaTOPHbIX paboT

MpakTuyeckoe 3aHATHE Ne29 «[pacbl»

CamocToaTenbHasA pa6oTa o6yyarowmnxcs

CopepxaHue

Oriepauyn ¢ MHOXKeCTBaMM OMNUCaHME PeasibHbIX CUTY AW C MOMOLLLIO MHOXECTB
TpuMeHeHMe rpadioB K peLLieHmio 3ajau

B TOM uMCne NPaKTUYECKUX 3aHSIT Wi 1 1aGopaTOpHbIX paGoT

CamocTosiTenbHas pa6oTa 06y yvatowmxcs

PA3JEN 13. 9/IEMEHTbl KOMBUHATOPUKU, CTATUCTUKU U TEOPUWN BEPOATHOCTEN

Tema 13.KOCHOBHbIe MOHATUA
KOMGUHaTOPUKKN

Tema 13.2 CobbITue, BEPOATHOCTb
€o6bITUA. CnoxeHne n
YMHOXeHNe BePOATHOCTeN

Tema 13.3BeposiTHOCTb B
NPOGeccnoHanbHbIX 3aaadyax

Tema 13.4[luckpcTHasi cnyyaiiHas

CopaepxaHue

TNepecTaHOBKM, PasMELLIEHNS, COYETaHMS

B TOM uMC/e NPAKTUYECKMX 3aMsi il 1 N1aBopaTOPHbIX paoT

CamocToaTenbHasA paboTa o6yyarowmnxcs

CopgepxaHue

COBMECTHbIE 11 HECOBMECTHBbIE COObITUS. TeopeMbl O BEPOSITHOCTM CyMMbl COGbITHIA
YCroBHast BEPOATHOCTb  3aBUCUMbIE 1 HE3aBUCUMblE COObITUS. Teopembl O
BEPOSITHOCTV NPOM3BE/AEHMS COBbITUM

B TOM unc/ie NPaKTUYeCKIUX 3aHATUI 1 NaGopaTopHbIX PaboT

CamocTosiTenbHas pa6oTa obyyarowmxcs

TpodheccroHanbHo - OPUCH iMpOHaHHOe cogepxkaHme

OTHOCUTeNbHas 4acToTa COBbITUS, CBOWCTBO ee YCTOuMBOCTW. CTaTuUCTUYeCKoe
onpe/eneHue BePOSTHOCTU OLieHKa BePOSITHOCTY COGLITUS

B TOM uuCne NPaKTUYeCKUX 3aHATUIA 1 NaGopaTopHbIX paboT

IMpakTuueckoe 3aHsTMe Ne30 «BeposTHOCTL B NPO(ECCHOHABHBIX 3afauax»
CamocTosiTenbHas pa6oT obyyarowmxcs

CogepxaHue

~

12/4
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BE/IMUMHA, TaKoM ee
pacnpegeneHnn. 3anamm
MaTeMaTU4eckoi CTaTUCTUKNA

Tema 13.5 CocTaBneHue Tabnuy, u
AvarpamMm Ha npakTuke

Tema 13.6 Pewuenue sanam.
OneMeHTbl KOMBUHATOPMUKM,
CTaTUCTUKM 1 TeOpUM
BEpOATHOCTEN

Tema 14.1

PaBHOCU/ILHOCTbL YPaBHEHNI 1
HepaBeHCTB. O6Lne MeTOAbI
peLueHus

Tema 14.2
pachmyecknii MeTon peLueHns
ypaBHEHWII, HEPaBEHCTB

Bunbl CyYaiiHbix BeMUMH. OnpejeneHne AMCKPETHOM CNy4yaitHol BeMMUmMHbI 3aKoH
pacrnpeeneHns AUCKPETHOM CRyyaiiHoi BennumHbl. Ee UNCNOBbIe XapaKTepucTUKu
BapuauuoHHbii - psa. MoauroH  yactoT u ructorpamma  CTaTucTuueckue
XapaKTepuCTUKM Psijja HaG/MIoAaeMbIX AaHHbIX

B TOM YMC/ie NPaKTUYECKNX 3aHSAT Uil 1 Na6opaTopHbIX pa6oT

CamocToaTenbHaa pabota o6yyatoLymxcs

podeccroHanbHO - OPUEHTUPOBaHHOE COAePXKaHNe

IMepBuuHas 06paGoTKa CTATUCTUYECKUX AaHHbIX [padmueckoe vX MpeAcTaBieHMe
HaxoxpeH1e CpeAHUX XapaKTepucTVK, Hab/iojaeMbIX JaHHBIX

B TOM uunc/e NpakTUYeCKMX 3aHATI U N1aGopaTopHbIX pa6oT

TMpakTuteckoe 3aHsTve Ne31 «CocTa/ieH e TabnuL, 1 Auarpamm Ha npakTyke
CamocToaTenbHas pabota o6yvatoLymxcs

Copiep>xaHue

OnemeHTbl  KoM6MHaTOpuKK.  CobbITve, BEPOATHOCTb  COObLITMA.  CriokeHune W
YMHOXeHMe BepOATHOCTel

B TOM umcnie NPaKTUYECKNX 3aHATUI 1 Na6opaTopHbIX paboT

CamocToaTenbHas paboTa 06yyarowmnxes

PA3[IEN 14. YPABHEHWA N HEPABEHCTBA

CopepxaHue

PaBHOCU/ILHOCTb  YPaBHEHWA W HepaBeHCTB. OnpefeneHusi. OCHOBHbIE Teopembl
PaBHOCU/IbHbIX MEPexodax B YPaBHEHUAX W HepaBeHCTBax. OGLUME METOAbl PeLleHWs
YPaBHEHWI Mepexof OT paBeHCTBA (YHKUMI K PaBeHCTBY aprymeHToB Ansi
MOHOTOHHbIX (D HKLWIA, METOA Pa3NOKEHUs HA MHOXWUTENIN, MeTO/ BBEAEHWUsl HOBOW
nepeMeHHOM, thyHKLMOHaNbHO-rpadnyecKnii MeTog,

B TOM uMCnie NPaKTUHECKNX 3aHATAM 1 Na6opaToOpHbIX pa6oT

CamocToaTenbHas paboTa 06yyaroLwmnxcs

CopepxaHue

O6LLe METOAbI PELLEHNS] HEPABEHCTB MePEX0/ OT CPABHEHMUS 3HAYEHWI d)y HKUMI K
CPABHEHWIO 3HAYEHWIA apry MEHTOB /11 MOHOTOHHBIX (YHKLWIA, MeTOJ WHTEepBasoB,
(hyHKLMOHaNbHO-Tpathniecknii MeTod. Mpaduyeckuii MeTOA peLLeHUs ypaBHEHWA 1
HepaBeHCTB

B TOM uucnie NPaKTUHECKNX 3aMATUI 1 Na6opaTopHbIX pa6oT

MpakTudeckoe  3aHATMe Ne32  «paduieckuii  MeTOA  PelleHUst  ypaBHeHWiA.
HEPaBeHCTB»
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Tewma 14.3
YpaBHEHUsS 1 HEPaBeHC TBa C
moaynem

Tema 14.4
YpaBHeHUsi N HePaBEHCTBA C
napameTpamu

Tema 145

CocTaB/ieHue 1 peLleHne
NPOheccoHaNbHbIX 3aAay ¢
NOMOLLBI0 ypaBHEHN I

Tewva 14.6
PewweHue 3agay. YpaBHeHUn n
HepaBeHCTBa

CamocToaTenbHas pa6oTa obyyarowmxcs

CopepxaHue

Onpe/eneHe MoAyA. PackpbITvie MOAYNS Mo onpedeneHnto MpocTeiiLune ypaBHeHNs
" HepaBeHCTBa C Moaynem [puMeHeHre PaBHOCWIbHBIX MEPEXOA0B B OMpPeaenieHHbIX
TWNax ypaBHeHN 1 HEPABEHCTB C MOAY/IeM

B TOM uncne NpaKTUYECKUX 3aHATUI 1 NabopaTopHbIX paboT

CamocToaTenbHas paboTa obyyatoLmxcs

CogepxaHue

3HaKOMCTBO C MapameTpoM. MpocTeiilume ypaBHeHWst 1 HePaBeHCTBA C NapaMeTpom

B TOM uncie NpaKTUYECKINX 3aHATUM 1 Na6opaTopHbIX paboT
CamocToaTenbHas pa6oTa o6yyarowmxcs

MpodheccroHanbHO - OPUEHTUPOBAHHOE COAePXKaHNe
PelLuieHMe TeKCTOBbIX 334 MPOECCHOHANBHOTO COAEPMKAHMS

B TOM 4uCne NPaKTUYECKINX 3aHATNI 1 N1aBOPaTOPHbLIX PaboT

MpakTuueckoe 3aHATUe Ne33 «CoCTaB/IeHNe U pelleHre NPOdeCcCUOHaNbHBIX 3aad C
MOMOLLIO YPABHEHUI»

CamocToaTenbHasA paboTa obyyarowmxcs

CogepxaHue
O6Le MeTOAbI PELUEHUS YPaBHEHWIA. YPaBHEHUs 11 HepaBeHCTBa C MOAYNEM W C
napameTpamn
B TOM uncne NPaKTUYECKNX 3aHATUI 1 Na6opaTopHbIX paboT
CamocToaTenlbHasA paboTa obyyatoLnxcs
MpomexyTouHas aTTecTaLus
Bcero:

18
234

OKO! OK 02. OKO3.
OKO04. OKO3. OKO6.
0K 07

OKO!. OK 02. OKO3.
OK04. OK 05. OKO6.
OKo07

OKOl oko: oko3
OKO04. OKO3. OKO6.
OKO07.MK11.MK4.2

(K 01. OK 02. OKO3.
OK 04. OK 05. OKOG6.
oK 07
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3. YC/IOBUSA PEAJTM3ALN YUEBHOW ANCLM/IVHbI

3.1. Tpe6oBaHNA K MMHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecrneyeHuio
Peanusauma y4eb6HOM AWCUMNAMHBI MpedyCcMaTpyBaeT Hanuuue y4yebHOro KabuHeTa
«MaTemaTn4ecknx ANCLUMANH. ECTeCTBEHHOHAYYHbIX AUCLUNINH»
O6opyfoBaHMe Y4e6HOr0 KabuHeTa:
- N0CaA0YHbIe MeCcTa N0 KO/MYECTBY 06YyYaloLLMXCS;
- pabouee MecTo npenogasatens;
- KOMNAEKT y4e6HO-HarNAAHbIX Nocobuit;
- KOMMN/EKT 3M1EKTPOHHbIX BMAEOMAaTEep1asos;
- AMAaKTUYECKMe MaTepuans;
- Habop MHCTPYMEHTOB;
- MOZeNN FeOMETPUYECKUX CInTYp;
- [0CKa;
- WKag AN KHAD
- NepCOHaNbHbI KOMMbIOTEP C NINLEH3NOHHBLIM NPOrPaMMHbIM 0becneyeHnem;
- NPOEKTOP C 3KPaHOM.

3.2. NHdhopmaumoHHoe obecreyeHrie peanusauum nporpaMmmbl
3.2.1. TeyaTHble n3gaHna

OCHOBHbIE NCTOYHNKN:

1 bBawmakoB M. Martematuka. 3agayHuk: Yy4yebHoe mnocobue ana  CIMO/
M.W.Bawmakos,- M.: Akagemus, 2022.

2. bawmakoB, M.N. MatemaTtuka: y4eb6Huk / BawmakoB M.N. — Mocksa: KHOPyc,
2023. (36C BOOK..RU).

3. bawmakoB. M.W. Matematvka. [pakTUKyMm: Yy4yeBHO-NpakTUyeckoe nocobue/
Bawmakos M.N..3HTrHa C.6.— Mocksa: KHoPyc, 2023(36C BOOK..RU).

4. boromonos H.B. Marematuka: y4ebHuk pans CMO/ H B.boromonos, I W.
CamoiineHko.-M.:[podpa, 2023.

[lononHnTeNbHbIe UCTOYHUKMN:

1 Marematuka: anrebpa n Hadasa MaTemMaTMyecKoro aHanunsa, reometpus. Anrebpa v
Havana maTemaruyeckoro aHaimsa. 10-11 knacc. Anumos LLLA., Konarud KO.M., Tkavesa M.B.
n opyrve. - M: TpocseLeHue, 2022.

2. MartemaTuka: anrebpa 1 Hayana MaTemaTnyeckoro aHanusa, reometpus. FeomeTpus.
10-11 knacc. AtaHacaH J1.C., byty3os B.®., Kagomues C.b. u fpyrve. - M: lNpocseLleHme,
2022

3. Martematmka: anrebpa M Havana MaTemMaTM4yeckoro aHanusa, reometpus. 10-11
Knaccel. Anrebpa v Hayasia MaTeMaTyeckoro aHammsa. B 2 4. YacTb 1 YuebHUK ans yyalmxcs
06pa3oBaTe/nbHbIX opraHu3auuii (6a3oBbiii yposeHb)/MoppkoBuy A.T., CemeHoB I1.B.; YacTb 2.
3afjauHKK 419 yyallmxcs 06pa3oBaTe/bHbIX OpraHusaumii (6asosblii yposeHb)/ Mopakosuy Al
1 fpyrue; nog pefakuueid Mopgkosuua A.l'. - M: MHemo3uHa, 2018

4 MartemaTunka; anrebpa v Ha4yana MaTeMaTUYeCKOro aHaamsa, reometpusa. Anreépa n
Hayana matematmyeckoro aHanusa. 10 knacc. Hukonbckuii C.M., Motanos M.K., PewleTHukoB
H.H. n gpyrue. - M: TMpocseLleHne, 2021.

5.

Hayana matematuyeckoro aHanusa 11 knacc Hukonbckuii C M., Motanos M.K, PelueTHukoB
H.H. n gpyrue. - M: TpocseLleHne, 2021.

MaTtemaTtumka: anre6pa N Ha4ana MaTteMaTU4yecKoro aHaaumsa, reomMeTpus. Anre6pa n
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6. Marematnka: anrebpa W Hayala MaTeMaTUYeCKOro aHanusa, reoMeTpus.
[eomeTpus. 10-11 knacc. Moropenos A.B. MartemaTtuka: anrebpa v Hayana mMaTeMaTuyeckoro
aHanu3a, reometpus. Meometpus. 10-11 knacc. MNoropenos A.B. - M: IMpocselleHne, 2019.

7. Martematuka: anrebpa v Havyasa MaTeMaTUYecKoro aHannsa, reomeTpus. reometpus.
10 knacc. AnekcaHgpos A.[., BepHep AJ1., Pokuk B.W. - M: TpocBeLueHve, 2021.

8. Marematuka: anrebpa 1 Hayana MaTeMaTMYeCKOro aHaiusa, reometpus. FeomeTpus.
11 knacc. AnekcaHapos A.[., BepHep A.J1., Pbixxuk B./ - M: TpocselyeHue, 2021.

9. Maremaruka: anrebpa n Havana MaTeMaTU4YeCKOro aHanmsa, reometpus. 10 knacc.
BepHep AJ1., Kapn A.lN. N3gatenscTso "lNpocseLLeHne”.

10. Matematvka: anrebpa M Hayana maTemaTU4yeckoro aHanmsa, reometpus Il knacc.
BepHep A.J1., Kapn A.T1. N3gatenscTso "TpocBeLLeHne”.

3.2.2. ONeKTPOHHbIE U34aHUA U 3NIEKTPOHHbIE Pecypchbl

VIHTepHeT - pecypcbl

1 www.rusneb.ru (H3b - HauuoHanbHas aneKTpoHHas 61ubnunoTeka)

2. www.book.ru (9nekTpoHHas 61bnnoTeyHas cucteMa)

3. Bcepoccuiickve nHTepHeT-onumnuagbl. - URL: https://online-olympiad.ru / (gata
o6pateHus: 12.07.2022). - TeKCT: 3NeKTPOHHBIIA.

4. EavHas Konnekums uUugpoBbiX 06pasoBaTenibHbIX pecypcoB. - URL: http://school-
collection.edu.ru (gara obpaueHms: 08.07.2022). - TeKCT: 371EKTPOHHBINA.

5. NHdopmaumoHHas cuctema «EfuHoe OKHO AOCTyna K 06pasoBaTeNbHbIM pecypcamy. -
URL: http://window.edu.ru/ (nata obpaiieHms: 02.07.2022). - TeKCT: 3NEKTPOHHBIN.

6. HayuHas anekTpoHHas 6mbnmoteka (H3B). - URL: http://www.elibrary.ru (gata
o6pateHus: 12.07.2022). - TeKCT: 3NeKTPOHHBIA.

7. OTKpbITLIA Konnemk. Matematuka. - URL: https://mathematics.ru / (zata obpatleHus:
08.06.2022) . - TeKCT: 3N1eKTPOHHBbIIA.

8. MoBTOpuM MaTemaTuky. - URL: http://www.mathteachers.narod.ru / (zata obpaLLeHus:
12.07.2022) .- TeKCT: 3N1EKTPOHHBIA.

9. CnpaBoYHUK no maremaTunke ons LLIKO/IbHWUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (gata o6bpaweHus: 12.07.2022). - TekcT:
3NEKTPOHHBIA.

10. CpefHas MaTemMaTuyeckass MHTepHeT wkona. - URL: http://www.bymath.net/ (pata
o6pateHns: 12.07.2022). - TeKCT: 3NEKTPOHHBbIIA.

11. depepanbHbiii nopTan «Poccuiickoe o6pasoBaHue». - URL: http://www.edu.ru/
(paTa obpaweHus: 02.07.2022). - TeKCT: 3N1EKTPOHHBIN.

12. ®depepanbHblii  UEHTP MH(OPMaLMOHHO-06pa3oBaTeNbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (aata obpaiyeHus: 01.07.2022). - TeKCT: 3N1EKTPOHHbIi
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