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1. OBHIASI XAPAKTEPUCTHUKA PABOUYEMN ITPOI'PAMMBI
YYEBHOM JUCIHUILINHBI

1.1. Mecto aucHMIUIMHBI B  CTPYKType  OCHOBHOH  mpodeccHOHATbHOM
o0pa3oBaTe/ibHOI NPOTrPaMMBbI:

Oo6meobpa3oBarenshas nuciuiummaa OJ].07 MaremaTtuka siBisieTcss 00s3aTeIbHONU YacThIO
0011e00pa3oBaTeIbHOTO IMKIJIa 00pa3oBaTeabHOM mporpammel B cooTBeTcTBHE ¢ PI'OC 09.02.06
CeTeBoe U cucTEeMHOE a/IMUHUCTPUPOBAaHHUE.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heapb AMCHUILIHHBI

Copepxxanme mporpamMmmbl  obmieoOpazoBarensHoi  aucnumiuHbIO/].07  MaremaTtuka
HaIlpaBJIECHO Ha JIOCTHXKEHUE PE3yJbTATOB €€ U3y4yeHHUs B COOTBETCTBHM ¢ TpeboBaHusmu OI'OC
COO c¢ yuerom npodeccronanibHo Harpasiennoctn @I'OC CIIO.

1.2.2. IlnanmpyemMble pe3yJbTaThbl OCBOCHHs 001Ie00pa30BaTeIbHOM [IMCUUILIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue AUCHUIUTHHA UMeeT npu popmupoBanuu U pazsutun OK u I1K.



Koa v HaumeHoBaHue
¢GopmupyembIx
KOMIIeTeHIIMH

IInanupyemMbliepe3yJbTaTbIO0yYeHUSI

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. BoiOupars
CIOCOOBI pelICHHs 3a/1a4
npohecCHOHABLHOM
JeSITeIIbHOCTH
IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yactn TPYAOBOI'O BOCIIUTAHUS:
— TOTOBHOCTb K TpyAy, OCO3HAHUC HNCHHOCTU MACTCPCTBA,

TPYAOIO0HE;
— TOTOBHOCTH K aKTUBHOW JEATEJIHLHOCTU TEXHOJOTMYECKOU
u COLIMATIbHOU HaIpaBJI€HHOCTH, CIIOCOOHOCTH

WHULIMMPOBATh,  IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJIHATH TaKYIO JACATEIHHOCTD;

— HWHTEpeC K pa3audyHbiM chepam mnpodeccuoHaTbHOU
JIeITCIILHOCTH,

OBaanenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

MO3HABATEJbHBLIMH JAeHCTBUSIMM:

a) 0a30Bble JOrHYecKHe AeiiCTBHUA:

—  CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3HUPOBATH
po0ieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBATh CYIICCTBEHHBIN MPHU3HAK WJIM OCHOBAHUS
JUIS CpaBHEHMsI, KiIacCU(UKaUU U 0000IIeHHS;

— OMNpeAensTh LEeNu NeATENbHOCTH, 33aBaTh MapaMeTphl U
KPUTEPHUU UX TOCTHIKCHHUS;

— BBISIBJIATH  3aKOHOMEPHOCTH W INPOTUBOPEUUS B
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh, OILICHUBATH
COOTBETCTBUE PE3YJIbTATOB IEJISIM, OLIEHUBaTh PHUCKU
MOCJICICTBUU NCATCIBHOCTH;

— pa3BUBaTh KPEAaTHBHOE MBIIUICHUE TIPU  PEIICHUU
KU3HEHHBIX TpoOIIeM

0) 0a30BbIe HcCJIeI0BaTEIbLCKUE 1eHCTBHS:

— BIAJETh  HABBIKAMH  Y4YEOHO-HMCCIEIOBATEIBCKONH U
MPOEKTHOM  JESITeNbHOCTH, HAaBBIKAMU  pa3pelieHus
npo0em;

—  BBISBIATH MPHYHUHHO-CJICICTBEHHBIC CBSI3U H
aKTyallu3upoBaTh 3a/Jady, BBIIBUraTh THUIOTE3Y €€

— BJIAJICTh METOJAaMHM JOKAa3aTCJIbCTB, aJlTOPUTMAaMH PECIICHUSA

3ajja4; yMeHHe (GpOpMyJIHpOBaTh ONPEAEICHUs, aKCUOMBI U
TEOpEMBbl, NPUMEHATH UX, MPOBOJAUTH JI0KA3aTEIbHbIC
paccyXJIeHHUs B XOJI¢ PELICHUs 3a/1a4;

YMETb  ONEPUPOBATH  IOHATUSAMM:  CTENEHb  YHUCIA,
jgorapupM 4YHCIa; YMEHHE BBINOJHATH  BBIYMCICHHE
3HA4eHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTEHEHSIMM U
norapupmamu, Mpeodpa3oBaHus JPOOHO-pAIIMOHATBHBIX
BBIPKEHHUI;

YMETb  ONEPUPOBaTh  MOHATUSAMM:  PaLMOHAJIBHBIE,
UppalMOHAIIbHBIE, [I0Ka3aTelbHbIE, CTEIEHHBIE,
JorapuMHUUECKUe, TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

YMETh OIEPHUPOBATH MOHATHIMHU: (YHKIHS, HETPEphIBHAS
GbyHKLUSA, OPOU3BOJHAs, MEepBOOOpa3Has, ONpeeeHHbII
MHTETpall; yMETb HaXOJIUTh MPOU3BOAHBIE DJIEMEHTAPHBIX
GbyHKUINH, UCIIONB3YS CIIPaBOYHbIE MaTepuabl;
UCCIIEeI0BaTh B IPOCTEHIIMX chaydasx (QYHKIMH Ha
MOHOTOHHOCTb, HAaXOAWTh HaWOOJBIINE W HaMMEHBIINE
3HaYeHUs! (QYHKIMH; CTPOUTh TpapuKd MHOTOUIEHOB C
UCIIOJIb30BaHUEM amlapaTa MaTeMaTH4eCKOrOo aHaJN3a;
IPUMEHSTh TPOU3BOJIHYIO TpU pEIIEHUWH 337ad Ha
JIBIKEHHE; pelIaTh PAaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H HA
HauOOJbIINEe M HAUMEHbBIINME 3HAUYECHUS, HA HaXO0XJECHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

YMETh ONEpPHPOBATH MOHATHAMM: pallMOHalbHAs QYHKIUS,
MTOKa3aTenbHas byHKIHS, CTEIEeHHas byHKIHS,
JorapupmMuyecKas byHKLU, TPUTOHOMETPUUECKHE
¢byHKIMM, 00paTHbIe (QYHKIUH; YMEHUE CTPOUTH IpaduKu
U3yYeHHBIX  (DYHKIUH, UCHOIB30BaTh TpaduKu  MpU
M3Y4YEHUHU MPOLIECCOB U 3aBUCUMOCTEH, MPU pEeLICHUH 3a1a4




PEIICHUS, HAaXOIUTh apPTYMEHTBI JJIs JJOKa3aTEIbCTBAa CBOMX
YTBEP)KJACHHUM, 3amaBaTh IMapaMeTpbl W KPHUTCPHH
pelIeHus;

AHAIM3MPOBATh TOJYYCHHBIE B XOJI€ PCEUICHHUS 3aJauu
pe3yNbTaThl, KPUTHYECKHA OIICHUBATHh MX JOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

YMETh IEPEHOCUTh 3HAHHMS B IIO3HABATCIBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,

yMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obacTei;

BBIIBUTaTh HOBBIC HJCH, Mpeajararb OpPUTHHAJIbHBIC
MOJIXOJIbI U PEIICHUS;

CIIOCOOHOCTh HX HCIIONb30BaHUs B II03HABATCILHON U
COLIMAJILHOM MTPAKTUKE

U3 JpPYyrux Y4eOHBIX MPEeIMETOB W 3ajJad U3 peajbHON
KM3HM; BBIpaXKaTb (OPMYJIaMU 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU;

YMEThb pellaTh TEKCTOBBIE 3aJauMd pa3HbIX THUIOB (B TOM
qucie Ha MPOLEHTHI, JOJIM U YacTH, Ha ABIKEHHE, paboTy,
CTOMMOCTh TOBapoOB M YCIYT, HaJOI'H, 337a4d U3 00JacTu
yIpaBJIEHUS JUYHBIMA M  CEeMEUHBIMH  (HUHAHCAMH);
COCTAaBIIAITh BBIPAKEHUS, yPAaBHEHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 33Jla4uM, HCCIIE0BAaTh I1OJY4EHHOE
pellIeHe U OLEHUBATh NPaBAOIOJ00HOCTh PE3YIbTATOB;
YMETb OIIepUpOBaThH HOHATHSIMMU: cpenHee
apumernyeckoe, MeauaHa, HauOoJblllee U HAWMEHbLIEE
3HAYEHMs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YHCIOBOTO HabOpa; yMETh H3BIEKaTh, MHTEPIPETHPOBATH
uHbOpMalMIO,  MPEACTaBIEHHYHO B  Tabiuuax, Ha
auarpaMmax, rpadukax, OTpaskaronlylo CBOMCTBA PeabHBIX
IPOLIECCOB M SBJICHUM; NpeACTaBIATh HH(OpMaIMo ¢
oMoOUIbl0  Tabnul W JuarpamM;  HCCJIEN0BaTh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

YMETh ONEpUPOBATh MOHATUSMM: CIy4YallHBIH OMNBIT U
cllydyaifHOe COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS;
YMEHHME BBIUUCISTH BEPOATHOCTb C HCIOJIb30BAaHUEM
rpaMuecKux METOJIOB; MPUMEHSATh (POPMYJIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dopMynbl TpU pELIEHWU 3ajjady; OLIEHUBATh BEPOSATHOCTHU
peaIbHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4alWHBIMU
BEJIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPBI

NpPOSIBJICHUSI 3aKOHA OOJIBIIMX 4YHCeT B NPUPOAHBIX U
OOIIECTBEHHEBIX SBJICHUSX;

yMETh  ONEpUpOBaTh  MOHATHUSAMHU: TOYKa, MpsAMasd,
IJIOCKOCTB, IIPOCTPAHCTBO, JIBYTpaHHBIN yrod,
CKpellIMBaroIuecs MpsIMbIE, napauieaIbHOCTh u

NEPpNCHAUKYIIAPHOCTD NPAMBIX U HHOCKOCTeﬁ, Yroj MCXKXAy




NPSAMBIMHM, YIOJl MEXAY HPSAMOA M IUIOCKOCTBIO, YIOJ
MEX]1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH,
pacCTOSHUE MEXAY MPSIMBIMH, PACCTOSIHUE  MEXAY
IJIOCKOCTSIMU; YMEHHME MCIIOJIB30BaTh MPHU PEIICHUU 3a/1ad
U3YYCHHbIE (AKTBl M TEOPEMBbl IUIAHUMETPUU; YMEHHUE
OIICHUBATH pa3Mepbl OOBEKTOB OKPYKAIOIIETO MUPA;

— YMETh ONEPUPOBATh MOHATHSAMU: MHOTOIPAHHHUK, CEUCHHUE
MHOTOTpaHHUKA, KyO, napasuiesienuIe/1, npusMa,
nupamuna, GUrypa U TMOBEPXHOCTh BpAIICHUS, MHIUHJP,
KOHyC, 1map, cdepa, cedeHuss Qurypsl BpalieHus,
IUIOCKOCTh, Kacaromasicss chepsl, MOHIUHApPA, KOHYCA,
IJIOMaAb IOBEPXHOCTH MUPAMHUIBI, MPU3MBI, KOHYCA,
WIMH]IPA, T chepbl, 00beM Kyda, IpSMOYTrOJIEHOTO
napasuiesienuiieia, MUpaMuabl, MPU3MBbl, IUJIUHIPA, KOHYCA,
mapa; yMeHue u300paxaTh MHOTOIPAHHUKHU U TTIOBEPXHOCTH
BpAILICHUS, UX CEUYCHHUS OT PYKH, C IMOMOIIbI YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB;, YMEHHUE
pacro3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaTh IPaBUIIbHbIE MHOTOIPAHHUKHU;

— YMEThb OIIepUpPOBATH MOHSTUSMU: JIBHIKCHHE B
MPOCTPAHCTBE, TMOA0OHBIE (GUTYPHl B TMPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHUE IUIOMANAEH MOBEPXHOCTEN U
00BeMOB MOJOOHBIX GUTYp MIPH PEIICHUU 33124,

— YyMETh BBIYUCIATh T€OMETPHUUECKHE BEIUYMHBI (IJIMHA,
yroja, IUIomaab, OOBEeM, IUIOHIAAh  IOBEPXHOCTH),
UCIIONB3YS U3yUeHHBIE (DOPMYITBI M METOMBL;

— YMEThb ONEPUPOBATH NOHATHUIMU: MPSAMOYTOJbHAsl CUCTEMA
KOOpPAWHAT, KOOPJMWHATHI TOYKH, BEKTOpP, KOOPJWHATHI
BEKTOpa, CKaJSIPHOE  IPOMU3BEACHUE, YIOJI  MEXAY
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpa Ha
YHCII0; HAXOAWTh C TIOMOIIBIO W3YYEHHBIX (Qopmym
KOOPIWHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOYKAMU;

— yMeTb BBIOMpaATh MOAXOASIIMNA W3YUYEHHBIM METON st




pelIeHHs 3a/laud, pacro3HaBaTh MareMaTuyeckue (hakThl U
MaTeMaTHYeCKUe MOJEIH B IMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHME INPUBOAUTH IPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCHICKOM H MHUPOBOU
MaTeMaTUYECKON HAYKH.

YMETb OINIEPUPOBATH MOHATHSIMH: ONPEACICHUE, aKCUOMA,
TEeOopeMa, CJIEACTBUE, CBOWCTBO, MPU3HAK, J10KA3aTEIbCTBO,
paBHOCHIIbHBIE (OPMYIMPOBKH; YMEHHE (HOPMYIMPOBATH
0o0paTHOE M MPOTHBOIOIOKHOE YTBEP)KICHHE, MPUBOAUTH
IIpUMEPbl M KOHTPIPUMEPBI, MCIOJIb30BaTh  METOJ
MaTeMaTUYeCKONM HWHAYKLMU; IPOBOJAUTH JI0Ka3aTeIbHbIE
pacCcyXIeHHUs NIPU PELICHUU 3a]a4, OLCHUBATh JIOTHUECKYIO
IIPaBUJIILHOCTD PACCYXKICHUM;

YMETb OIepUpOBATH HOHSITUAMU: MHO3KECTBO,
IIOJIMHOXKECTBO, OIEPAallMd HaJ MHOXKECTBAMHU; YMEHHUE
UCIIOJIb30BaTh TEOPETUKOMHOXKECTBEHHBIN ammapar ajs
ONMCAHUS PEATBHBIX NPOLIECCOB U SABICHUM IPU PELICHUU
3aja4, B TOM YHCJIE U3 JPYTrUX y4eOHBIX PEAMETOB;

YMEThb OINEpPUPOBaTh MOHATHSAMH: Tpad, CBA3HBIA rpad,
JiepeBo, LUKJ, rpad Ha MIOCKOCTH; YMEHHE 3aJaBaTbh U
ONMCHIBATh Tpadsl

pasNUYHBIMM  croco0amMH; HCHOJb30BaTh Trpadbl  IMpH
pEeIlIeHnH 3a/ay;

yMETb CBOOOJIHO OIEpPUPOBaTh MOHATUSMHU: COYETAHUE,
IIEPECTAaHOBKA, YMCIO COYETAaHWH, YHUCIO IEPECTaHOBOK;
6uHoM HploTOHA; yMeHHME MPUMEHSATh KOMOWHATOpPHBIE
(akThl U pacCyXIeHUs JUIs peLIeHus 3ajay;

YMEThb OINEPUPOBATh MOHATHSAMHU: HATypaJlbHOE 4YHCIIO,
1[€JI0€ YHUCJIO, OCTATOK M0 MOAYIIO, PAllMOHAIBHOE YHCIIO,
MpPPaLMOHAIIEHOE YNCII0, MHOYKECTBA HATYpPaJIbHBIX, LIETBIX,
palMOHANbHBIX,  JCMCTBUTENBHBIX  YHCEN;  yYMEHHUE
UCIOJIb30BATh MPU3HAKU JE€TMMOCTH, HAMMEHBIINH OOIIuit
JeNuTeNb W HauMEHblee oOlee KpaTHOE, allfOPUTM
EBxinaa npu pemeHuu 3aaad; 3HAaKOMCTBO C pa3iIn4YHBIMU




MO3UIIMOHHBIMH CUCTEMaMH CUHCIICHHUS;

yYMETh CBOOOJHO ONEPUPOBATH MOHSATHIMU: CTEIEHb C
LEelbIM II0Ka3aTelIeM, KOPEHb HaTypajlbHOM CTENeHH,
CTENIEHb C PpALUOHAIBHBIM II0Ka3aTeleM, CTEeNeHb C
JIEACTBUTEIIbHBIM (BEIIECTBEHHBIM) MOKa3aTelieM,
JorapupM  4uclla, CHHYC, KOCHMHYC U  TaHIEHC
MIPOU3BOJILHOTO YUCIIA;

yMETh OIEpUpPOBATH MOHATHUSIMU: TOKJECTBO,
TOKECTBEHHOE npeoOpa3oBaHue, ypaBHEHHUE,
HEpPAaBEHCTBO, CHUCTEMa YPAaBHEHMH U  HEPaBEHCTB,
PaBHOCHJIBHOCTh ~YpaBHEHMH, HEPaBEHCTB U CHUCTEM,
paluoHasbHbIE, HppalMOHAIIbHBIE, [I0Ka3aTeNbHbIE,
CTENEHHbIE, JIorapu(MHUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHUs, HEpPaBEHCTBA M CHUCTEMbl; YMEHHE pellaTh
YPaBHEHMs, HEPaBEHCTBA U CHUCTEMbl C IIOMOIIbIO
Pa3IUYHbIX [IPUEMOB; peIllaTh ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBl €  IapaMeTpoM; IpPHUMEHATh  YypaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI JJISl PEIICHUS MAaTeMaTUYECKUX
3aJa4 M 3a/1a4 U3 pa3IMuHbIX 00JacTell HayKH U peabHOM
KHU3HH,

yMETb CBOOOJIHO ONEpUPOBATH MOHATUSAMHU: Ipadux
¢byHkuuu, obOpaTHas GYHKUUS, KOMIO3MLHUSA (YHKUUH,
TuHEHHas (QYHKIUS, KBaapaTW4yHas (DYHKIHS, CTETIeHHas
(GyHKIMSA C LeJIbIM I0Ka3aTesleM, TPUTOHOMETPHUYECKHUE
¢yHKIIMM, OOpaTHbIE TPUTOHOMETpUUYECKHE (YHKIIUH,
nokaszareiabHas W Jorapupmuueckas (QyHKIMH; yMEHUE
CTpOUTHh TpaduKU (QYHKIMM, BBIIOJHATH MPeoOpa3oBaHUS
rpa¢puKkoB (QYHKIMN; yMEHHE HCIOJIb30BaTh TpauKH
GyHKIUH A7 U3ydeHHUs IMPOLECCOB M 3aBUCUMOCTEH MpH
pelieHnH 3a7ad U3 JAPYrHX Yy4yeOHBIX NpPEIMETOB U U3
peayibHOM JKM3HH; BBIpakaTh (OpPMyJIaMU 3aBUCHUMOCTH
MEXIy BEIWYMHAMH; YMEHHE CBOOOJHO OIEpUpPOBAThH
MOHATUSIMU:  YETHOCTh  (YHKIWH,  IEPHOAMYHOCTD
(GyHKIMH, OrpaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb




¢byHKIMH, OKCTpeMyM  (QYHKIMH, HauOojblee |
HauMeHblllee 3HaYeHHs] PYHKIHUU HA TPOMEXKYTKE; YMEHUE
MIPOBOJIUTH UCCIIEI0BaHUE (DYHKIMH; YMEHUE HCIIOJIb30BaTh
cBolcTBa W rpaduku (QPyHKIUN I pEIIeHUs ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C [apaMeTpamH; H300paxaTb Ha
KOOPAMHATHOM  IUIOCKOCTH  MHOXKECTBA  pELICHH
YPaBHEHUI, HEPABEHCTB U X CUCTEM;

YMETh CBOOOIHO OIIepUpOBATH HOHSTUSIMHU:
MOCJIEA0BATENbHOCTb,  apuMeTHdecKas  IPOTPecCHs,
reoMeTpuuecKasl mporpeccusi, OECKOHEYHO yObIBaroliast
reoMeTpuyecKas IIPOrpeccusi; yMEHHue 3aJaBaThb
IOCJIEIOBATEILHOCTH, B TOM 4YHCI€ C  IOMOIIBIO
PEKYyppPEHTHBIX (POopMyIT;

YMETb  ONEpPUpPOBaTh  HOHATUSIMHU:  HEHPEPHIBHOCTD

(GbyHKIMY, acCUMIOTOTHI rpaduka GyHKIWHU, IepBasi ¥ BTOpas
npou3BOHAS (YHKIIUU, TEOMETPUYCCKUN U (pU3mdecKuid
CMBIC] TPOU3BOJHOW, TMEpBOOOpa3Has, OMNpeesICHHBIH
UHTETpal;, yMEHHE HaXOIUTh AaCHMIITOTHI Tpadmuka
(GYHKIIUU; yMEHHE BBIUYUCIATH MPOUZBOJIHBIE CYMMBI,
MPOM3BEACHNSA, YAacCTHOIO M KOMIO3UIMHM  (QYHKIIH,
HaXOJWTh ypaBHEHHUE KacaTeldbHOW K Tpaduky (QpyHKUIUU;
YMEHHME HCMOJIb30BaTh IMPOU3BOJHYIO ISl MCCIEIOBAHUS
GyHKIUH, AN HaXOXKACHWST HAWIY4IIero pelieHus B
MPUKJIAJHBIX, B TOM YHCJIE COLIMAIbHO-3KOHOMMUYECKUX U
¢u3nyeckux 3agadax, JUIsl OINpENeNeHUus CKOPOCTH MU
YCKOpPEHUS; HaXOJUTh IUIOMAAM M 00beMbl (QUryp C
IIOMOIIBIO UHTETpaa; MPUBOIAUTH MIPUMEPBI
MaTeMaTH4eCKOIro MOJIETTUPOBaHUS c MTOMOIIbIO
mudhepeHIaTbHBIX YPaBHEHHI;

YMETh OINEpPUPOBaTh MOHATHUAMU: KOMILIEKCHOE YHCIIO,
COTIPSIKEHHbIE KOMITJIEKCHBIE 4YKCia, MOJYJb U apryMeHT
KOMIUIEKCHOTO 4HCia, OopMa 3allUCH KOMIUIEKCHBIX YHCEeT
(reomerpuyeckas, TPUTOHOMETPHYECKAs u
anreOpandeckas); yMeTb HPOHU3BOJIUTH apupMeTHYECKHe




NEUCTBUS C  KOMIUIEKCHBIMU  YHMCJIAMHU;  IPUBOJIUTH
IIPUMEPBI UCII0JIb30BaHUS KOMIUIEKCHBIX YUCEIL;

yMETh CBOOOJHO ONEpPUPOBATh IOHATHAMM: CpeaHee
apupmeTHyeckoe, MeauaHa, HauOoJblllee M HaUMEHbIIee
3HA4YEHMs, pa3Mmax, AUCIEPCHs, CTaHIAPTHOE OTKIOHEHHUE
JUI OIMCAHUS 4YHCIOBBIX JAHHBIX; YMEHUE HCCIIENOBATh
CTaTHUCTUYECKUE JaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM
rpadu4ecKux  METOJOB U DIIEKTPOHHBIX  CPEJICTB;
rpadM4ecKd UCCIEeIO0BaTh COBMECTHBIC HAOIIOACHUS C
IIOMOUIBIO IUArPAMM PACCEUBAHMS U TMHEWHON PErpeccuy;
YMETh HaXOJUTb BEPOATHOCTH COOBITHI c
UCIIOJIb30BaHUEM TpaQHUUECKUX METOJOB; MPUMEHSTH IS
pewmieHus 3aaad  GOPMYJbl CIIOKEHUS U YMHOXKEHUS
BEPOSTHOCTEH, (HOpMyINy TOITHON BEpOSTHOCTH, (popmyiry
bepuymmu, xoMmOuHaropHble (akTel W (HOPMYJIBI,
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHIA;

YMEHHE OIEPUPOBATh MOHATUSAMU: CilydailHas BEIMYMHA,
pacnpezeneHue BEPOSITHOCTEM, MaTeMaTHYECKOe
OKMJIaHHWE, JUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHE
CllyyallHOM  BENMYUHBL, (QYHKIMM pacupefeNeHus |
IIJIOTHOCTH PaBHOMEPHOTO, IIOKAa3aTeJIbHOIO u
HOPMAJIBHOTO  PACIpPENEICHUM; YMEHHE HCIIOJIb30BaTh
CBOMCTBA U3YYEHHBIX PACHPEICICHUN T PEIICHUS 3a/ad4;
3HAaKOMCTBO C TOHSATHSIMU: 3aKOH OOJIBIIMX YUCEI, METObI
BBIOOPOYHBIX MCCIIEOBAHUM; yMEHUE TPUBOIUTD IPUMEPDI
NpPOSIBIIEHUST 3aKOHAa OOJBIIMX 4YHCET B NPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

yMeTb CBOOOJHO ONEpUPOBATh MOHATUSAMU: TOUKA, IIpsimMas,
IIJIOCKOCTh, MPOCTPAHCTBO, OTPE3O0K, JIyY, ILUIOCKHM Yrod,
JBYTPAaHHBIN yroJI, TPEXTPAHHBIN YTOJI, MEePECEKArOIINeCs,
napajulesbHble u CKpEIMBAIOIINECS HpsIMBIE,
MapajuleIbHOCTh W MEPHEHAMKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEH, Yroja MeXAy NPSIMBIMHU, YTOJI MEXKIY NPSMON
U IUIOCKOCTBIO, YIrOJdl MEXAY IUIOCKOCTSAMH; YMEHHE




WCIOJIb30BATh NMPH PEUICHUU 3a/la4 M3y4yeHHbIe (DaKThl U
TEOpEMBbl IUIAHUMETPUU; YMEHHUE OLEHUBATh pa3Mepsl
O00BEKTOB B OKPYKAIOIIEM MHPE; yYMEHHE OINEepUpOBaThH
HNOHSTUSAMH: MHOTOTPAHHHUK, CEYEHHE MHOTOTPaHHHKA,
MPaBUIIBHBII MHOTOTPaHHUK, IPU3Ma, THpamMuia, Gurypa u
MOBEPXHOCTh BpallleHUs, LWIMHAP, KOHYC, wmap, cdepa,
pa3BepTKa IMOBEPXHOCTH, CEYEHHsS KOHyca M LMIMHAPA,
napajuieibHble OCH WJIM OCHOBAaHHIO, CEYEHHE Ilapa,
IUIOCKOCTh, Kacaromasicss cgepbl, IIMHApA, KOHYCa,
YMEHHE CTPOUTH CEYEHHE MHOTOTpaHHHKA, H300paxarhb
MHOTOTPaHHHUKH, (UTYphl W TIOBEPXHOCTH BpAILEHHS, WX
CEYEHHs, B TOM YHCIIE C MOMOIIBIO IEKTPOHHBIX CPE/ICTB;
YMEHUE MPHUMEHSITh CBOWCTBA TE€OMETPHUYECKUX (UTryp,
CaMOCTOSITENTEHO dbopmynupoBath oTpesieNieHus
U3y4aeMbIX (UTyp, BBIIBHTaTh TUIIOTE3bI O CBOWCTBAX H
IpU3HaKaX TeoOMEeTpUYecKuX (uryp, oOOCHOBBIBATH WU
ONpoBepraTb HX; YMEHHE IMPOBOAUTH KIACCUDUKAIHIIO
buryp 1m0  pa3NIMYHBIM  TpPHU3HAKaM,  BBINOJHSTH
HEOOXO/IMMBIE JIOTIOJHUTEIbHBIE IOCTPOCHMS; - YMETh
CBOOOJHO ONEepUpOBaTh MOHATHAMM: IUIOWANb (QUTYPHI,
00beM (GUryphl, BETUYMHA YTJIa, PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PAacCTOSHHE MEXKIY MPSMBIMH, PAacCTOSHHE
MEXAYy IUJIOCKOCTAMH, IUIomans  chepsl, IO
MOBEPXHOCTH MUPAMUAbI, MPU3MBI, KOHYyca, LMJIMHAPA,
o0beM  Ky0a, MPSMOYroJbHOTO  MapajljiesenuIesa,
NUPAMUJIBI, TPU3MBI, LHUIUHApPA, KOHYyca, IIapa; YMEHHE
HaXOJUTh OTHOILLIEHHE 00bEMOB MOJOOHBIX (UTYD;

YMETb CBOOOJHO OINEpPUPOBATH MOHATUSMU: JABHKEHUE,
napajyieNIbHbIi MEePeHOC, CUMMETPHsl Ha IJIOCKOCTH MU B
MPOCTPAHCTBE, IOBOPOT, TpeoOpa3oBaHUE  MOI00WUS,
noo0Hble (UTYpBl; YMEHHE pAclO3HaBaTh paBHBIE U
mogo0HbIe (DUTYpPHI, B TOM YHUCJE B MPUPOJE, HUCKYCCTRBE,
apXUTEKType; YMEHHE HCIOJb30BaTh TIE€OMETPUYECKHE
OTHONICHHUS, HAXOIUTh T€OMETPUYECKUE BETUUYHMHBI (JJIMHA,




yroj, IUIOIaab, 00bEeM) MPH PELICHUU 3a1ady U3 JIPYTux
y4EOHBIX IIPEAMETOB U U3 PEAIbHOM KU3HH;

YMETh cBOOOJIHO OIIEpUPOBATH MOHSTHAMM:
IPSIMOYTOJIBHAsA CUCTEMAa KOOPAMHAT, BEKTOP, KOOPIAUHATEI
TOYKHM, KOOpPAMHATBHl  BEKTOpa, CyMMa  BEKTOpPOB,
IIPOU3BEICHNE BEKTOpa HA YHCIIO, PA3JIOKEHUE BEKTOPA 110
6azucy, CKaJsipHOE IIPOM3BE/ICHUE, BEKTOPHOE
IPOU3BEIECHUE, YroJd  MEXAY BEKTOpaMH;  YMEHHE
HCIIOJIb30BAaTh BEKTOPHBIM M KOOPAMHATHBIM METON JUIs
peleHusl TeOMETPUUYECKUX 3aa4 U 3a]a4d IPYrux y4yeOHbIX
IPEIMETOB; ONEPUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3,
ONpPEACIUTENb  MAaTPULBl, TI'€OMETPUYECKUH  CMBICI
OIIPEACIUTEINS; YMETh MOJIEIUPOBATh pealbHbIE CUTYalUH
Ha  S3bIKE  MAaTEMaTHKH;  COCTaBIATb  BBIPAXKCHMS,
YpaBHEHHUS, HEPABEHCTBA M HX CHUCTEMBl IO YCIOBHUIO
3a/a4d,  MCCIENOBaTb  IIOCTPOCHHBIE  MOJEIH  C
UCIIOJIb30BAaHUEM ammapara aiaredpbl, MHTEPIPETUPOBATH
IIOJIyYEHHBIH PE3yJIbTaT; CTPOUTH MaTEMaTHUYECKUE MOJEIIN
C ITOMOUIBIO0 T€OMETPUYECKUX MOHATUHN U BEJIMYMH, pEIIaTh
CBSA3aHHBIE C HUMHU NPAKTHUYECKHE 3aJauM; COCTABIIATH
BEPOSATHOCTHYIO MOJIE€TIb M HHTEPIPETUPOBATH MOJIyUEHHBIN
pe3ysbTaT; peuarb NPUKIAaJHbIE 3aJaud  CpeICTBaAMHU
MaTEMaTHYECKOTO aHaJIN3a, B TOM qucIie
COLMAJIBHO?KOHOMUYECKOT0 U (PU3NYECKOT0 XapaKTepa;
yMEHHUE BBIOMpATh MOAXOIAMIMHA METOA JJs peIIeHUs
3a/1a4M; TOHMMaHue 3HAYMMOCTH MaTEeMaTHKU B U3yYEHHUH
HOPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB U SIBICHUIL;
YMEHHE PACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE, YMEHHE MTPUBOJIUTH IPUMEPBI MATEMATUYECKUX
OTKPBITHHA POCCUICKON M1 MUPOBOM MaTEMaTUYECKON HAyKH




OK 02. MHcnooms3oBarh

COBPEMCHHBIE CpE/ICTBa
NOWCKa,  aHajuh3a W
UHTEPIIPETaNN
uHpopManuy, u
uH(pOpMaIMOHHBIE
TEXHOJIOTUH TSt
BBITIOJTHEHUS 3amaq
npohecCHOHABLHOM
JeATEIIEHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS .

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUA HayKu u
00111eCTBEHHOHN

IIPAaKTUKH, OCHOBAHHOI'O Ha JIHAJIOTe KYJIbTYP,
CHOCOOCTBYIOLIETO OCO3HAaHMIO CBOErO MECTa B
IIOJIMKYJIETYPHOM MMUPE;

COBEPILICHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOW KYIBTYPBI

KaKk CpeACTBa B3aUMOJCHCTBUA MEXAYy JIOAbMH U
MO3HAHUAMUPA;

OCO3HaHME LICHHOCTH Hay4yHOU JIeSITEIbHOCTH,
TFOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO U
UCCJIEIOBATEIbCKYIO JESTEIbHOCTh WHJIUBUIYaJbHO U B
rpymie;

OBianenue YHHMBEPCAIbHBIMH y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:
B) padora ¢ ungopmanueii:

BJIaACTH HaBbIKaMU IMOJIYUCHUA HHq)OpMaHHH ns3
HNCTOYHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYHICCTBJIATL IIOMCK, aHaJIn3, CHUCTEMATU3aluIo n

UHTEPIPETAINIO HHPOPMALIUU PA3THYHBIX BUJIOB U HOPM
Npe/ICTaBICHHUS;

co3laBaTb TEKCTbl B pa3IUYHbIX (opMarax € Yy4eToM
Ha3HAYCHUS MH(OpMAIUK ¥ 1IEJICBOH ayJAUTOPUH, BHIOUpasI
ONTUMAJIbHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliy;
OIICHHUBATH I[OCTOBepHOCTI), JICTUTUMHOCTDH I/IH(i)OpMaHI/II/I, ce
COOTBETCTBHUE MPABOBBIM U MOPAILHO-ITHYECKIM HOpMaM;
UCTIOJIB30BaTh CPEICTBA WH(POPMAIIMOHHBIX H
KOMMyHI/IKaHI/IOHHBIX TeXHOJ'IOl"I/II\/'I B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3aIMOHHBIX
3a7ad ¢ COONIOJcHMEM  TpPeOOBaHHWI  IPrOHOMHKH,
TEXHUKUA O€30MaCHOCTH, TUTHEHBI, PEeCypcocOepeKeHus,
MPAaBOBBIX UM ATHUYECKUX HOPM, HOPM HH(POPMAILMOHHOM
0e30I1acHOCTH;

— yYMETh OINEPUPOBaTh MOHATUAMU: pallMOHAIbHAS (DYHKIIHS,

noKa3aTesbHast byHKIHS, CTEeTeHHasI byHKIHS,
norapudmmuyeckas byHKIHS, TPUTOHOMETPUUECKHUE
(dbyHKIMKM, 0O0paTHBIE (DYHKIIMU; YMEHHE CTPOUTH I'papuKu
W3YyYeHHBIX  (DYHKIMHA, HCIOIB30BaTh TpapuKu  IpH
U3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPH PEIICHUU 33124
U3 Jpyrux y4eOHBIX NpPEAMETOB M 3aJad U3 PEalbHOM
KU3HU; BbIpaXaThb (GOpMyJaMu 3aBHCUMOCTH MEXIY
BEITMYUHAMU;

YMETh OTIepUpPOBATH TTOHSITHSIMH:
TOKJIECTBEHHOE npeodpazoBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CHCTEMa ypPaBHEHWH W  HEPaBEHCTB,
PaBHOCUJIBHOCTh ypaBHEHWI, HEPaBEHCTB M CHUCTEM,
panroHaIbHbIE, UppanroHaIbHbIE, MOKa3aTesbHbIC,
CTETNEeHHbIE, JIoTapudMUUYECKHe, TPUTOHOMETPHUYECKHE
yYpaBHEHHUsS, HEPAaBEHCTBA M CHUCTEMBI, yMETh pEIIaTh
yYpaBHEHHUSA, HEPaBEHCTBA M CHUCTEMBbl C IIOMOIIBIO
pPa3IUYHBIX MPUEMOB; peIllaTh ypaBHEHUsS, HEPABEHCTBA U
CUCTEeMBl C T[apamMeTpoM; MPHUMEHSTh ypaBHEHUS,
HEPABCHCTBA, WX CHCTEMBI I PEHICHHUS MAaTEeMAaTHUECKUX
3a/a4 U 3a/1a4 U3 pa3IUYHbIX 00JacTell HayKu M peanbHON
KU3HU;

YMETh CBOOOJTHO OIEPHPOBATH MOHATHUSMH: JIBUKEHUE,
napajuleIbHbIA MEepeHOC, CUMMETpUsl Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IIOBOPOT, TMpeodOpa3zoBaHue  MOI00US,
nonoOHble  (UTYpBI; YMETh pacrlo3HaBaThb paBHBIE U
1ogo0HbIe (DUTYpPBI, B TOM YHUCJE€ B MPUPOJIE, UCKYCCTRBE,
ApXUTEKType; YMETh HCHOJb30BaTh TI'E€OMETPHUYECKHE
OTHOIICHHUS, HAXOIUTh TEOMETPUUYECKNE BETUIHHBI (JITHHA,
yroJi, MIOMaab, 00beM) MPHU PEHIeHUH 3a]a4 U3 JAPYTUX
y4eOHBIX TIPEMETOB U U3 PEATTLHOM KU3HU

TOXKJICCTBO,




OK 03. IInanupoBaTh U
pEaI30BBIBATH
cOOCTBEHHOE
npopeccHoHaIbHOE |
JMYHOCTHOE  pa3BUTHE,
IPEINPUHIMATEIbCKYIO
JIeSTEIIbHOCTh B
npoeCCUOHATILHON
cdepe, UCIIOJIb30BaTh
3HaHUS 1O (UHAHCOBOU
PaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CHUTYyaIHsIX

BIIQJICTh HABBIKAMH PACTIO3HABAHUS U 3alUTHI
uHdopmanuu, HPOPMAIIMOHHOIN 0€30MaCHOCTH JIMYHOCTH.

B ob1actn AYXOBHO-HPaBCTBCHHOI'0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTH HPAaBCTBEHHOI'O CO3HaHUS,
3THUYECKOI0 ITOBE/ICHNUS;
CIOCOOHOCTh ~ OLEHHMBATh CUTYalMI0 ¥  IPUHUMATH

OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACbL Ha MOPAJIbHO-
HpaBCTBeHHI)IG HOpMBI U OCHHOCTH,

OCO3HAHUC JIMYHOTI'O BKJIaZla B ITOCTPOCHUC yCTOfI‘-IPIBOFO
Oynymiero;

OTBCTCTBCHHOC OTHOHICHHC K CBOUM POIUTCIISAAM H (I/IJ'II/I)
ApyruM 4Yji€HaM CEMbH, CO3JaHHIO CEMbU Ha OCHOBC
OCO3HAHHOTI'O IIPUHATHUSA HGHHOCTeﬁ CEMEUHON J>KU3HU B
COOTBECTCTBHUH C Tpa[[I/IIII/IﬂMI/I H&pOIIOB POCCI/II/I;

OsBjaagenue YHHBEPCAJIbHbBIMHA peryJIiTUBHBIMH

JeHCTBUAMM:

a) caMOOpraHM3anus:

—  CaMOCTOSITEIIBHO OCYUIECTBJIAThH MM03HABATENIbHYIO
NEeSTEIbHOCTh,  BBISABIATH  MPOOJEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIC 3aJ1aun B
o0OpazoBaTenbHON JIeITEIILHOCTU u JKU3HEHHBIX
CUTYaLUSIX;

— CaMOCTOSITENTbHO COCTABJIATH IJIaH PEHICHUS MPOOJIeMbI
C yY4eTOM HMEKIIMXCSI  PECYpCoB, COOCTBEHHBIX
BO3MOXHOCTEU W MPEANOYTEHU;

— J1aBaTh OLIEHKY HOBBIM CUTYalIUsIM;

— cmoco0cTBOBaTh  (hOPMHUPOBAHHIO " MIPOSIBIICHUIO
IIMPOKON OJPYOUIIMM B pa3HbIX OONACTSIX 3HAHMWIA,

MOCTOSIHHO ~ TOBBIIIATH  CBOM  00Opa3oBaTeNbHBI U

KYJIBTYpHBIH YPOBEHbD;

YMETH OIIEpUPOBATH IIOHATHSIMU: palMOHAIIBHBIE,
UppalroHaIbHbIE, noKa3aTesbHbIE, CTETICHHBIE,
Jorapu(pMHUUECKUE, TPUTOHOMETPUYECKHE YpaBHEHUS H
HEPaBEHCTBA, MX CHCTEMBI;

YMETh ONEPUPOBATh MOHATHUSMHU: MHOTOTPAaHHHK, CCUCHHUE
MHOTOTpaHHHMKa,  Ky0,  mHapajiesNenunen,  Mpu3Ma,
nupamuia, Gurypa U MOBEPXHOCTh BPALICHUS, UIHHID,
KoHyc, T1map, cdepa, cedeHuss QUTYPHl BpalleHUs,
IUIOCKOCTh, KacaroImasicsi cdepbl, LIWIMHIpPA, KOHYCa,
miomajab IMOBCPXHOCTH NHpaMUAbI, IIPU3MBI, KOHYCa,
WIMHpPA, TIomaas chepbl, 00beM Ky0a, MpsIMOYroJIbHOTO
rnapajuiejienumena, IMpaMuabl, IPU3MBL, TUINHIPA, KOHYCA,
nrapa; yMeHue n300pakaTb MHOTOTPAHHUKHU M TOBEPXHOCTH
BpalmCcHus, UX CCUCHHUA OT PYKH, C IMOMOIIBIO YCPTCIKHBIX
WHCTPYMEHTOB M DJJEKTPOHHBIX  CPEJCTB;  YMETh
pacro3HaBaTh CHUMMETPUIO B  IPOCTPAHCTBE, yMETh
pacro3HaBaTh MPaBUIbHBIE MHOTOTPaHHUKH;

YMETh ONEpPHPOBATh MOHATUSMU: MPSMOYTOJIbHAS CHCTEMa
KOOpJAuHAT, KOOPAWHATBI TOYKH, BECKTOpP, KOOPAWHATEHI
BEKTOpa, CKaJsIpHOE  MPOU3BEACHUE, YTOl  MEXIy
BEKTOpPaMH, CyMMa BEKTOPOB, TMPOU3BEICHHE BEKTOpa Ha
YHCII0; HAXOAWTh C TIOMOIIBIO W3YYEHHBIX (Qopmym
KOOpAUHAThI CEPCAUHEBI OTPE3KA, paACCTOAHHUE MCKIY ABYMA
TOYKAMH




0) CAaMOKOHTPOJIb:

— WCTONB30BaTh  NpHUEMBl  pedieKcuu
CUTYaIluH, BBIOOpA BEPHOTO PEIICHHUS;

— yMETh OLIEHMBaTh PUCKH M CBOEBPEMEHHO MPUHUMATh

— PpEUICHHS MO UX CHUKECHUIO;

B) 3MOIMOHAJILHBbIH HHTEJIEKT, MpeanoJarammii

copMUpOBaAHHOCTD:

— BHYTPEHHEH MOTHBAlLUM, BKJIIOYAIOIIEH CTPEMIICHHE K

JOCTHKEHHIO J1(S0) 0% u yCIexy, OIITHUMH3M,

WHUIIMATUBHOCTh, YMEHHUE J€HCTBOBATb, MCXOJS M3 CBOUX

BO3MOKHOCTEH;

— OSMIAaTUH,  BKIIOYAIOMIEH  CIIOCOOHOCTH
SMOIIMOHAIIBHOE COCTOSIHUE JPYTHX,
MPpU OCYIIECTBJICHUHM KOMMYHHKAIIHH,
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

— COIUMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTH
BBICTpaWBaTh  OTHONIEHUS C  JPYTUMH  JIIOJbMHU,
3a00THTHCS, IPOSBIISATH HHTEPEC M Pa3pemiaTh KOHQIUKTHL.

JJIA OLCHKHU

[MOHUMATh
YUUTBIBATH €0
CIOCOOHOCTH K

OK 04. DOddextuBHo
B3aUMOJICIICTBOBaTh U
paboTtath B KOJUIEKTUBE U
KOMaH/1e

— TOTOBHOCTH u CIIOCOOHOCTH K O6pa30BaHI/IIO 151

CaMOpPa3BUTHIO, CaMOCTOSITEIIbHOCTH n
CaMOOIIPEEIEHUIO;

— OBIIQJICHUEC HaBBIKAMH y4e0HO-UCCIeI0OBATENIbCKOM,
MPOEKTHOU U COLMATIbLHOM JEATEIIbHOCTH;

OBjlaleHHe  YHMBEPCAJIbHBIMM  KOMMYHHUKATHBHBIMU

JeCTBUSAMM:

0) COBMeCTHAs JesITeJIbHOCTh:
— TIIOHMMAaTh M HCIIOJIb30BaTh
WUHAUBUAYAITBHON pabOTHI;

IIPEUMYIIECTBA KOMAHIHOU

— IPUHUMATh LEeIn COBMECTHOM JeATEIbHOCTH,
OpraHW30BBIBAT W KOOPJAWHUPOBATh JEUCTBUS MO €€
JOCTHKEHHUIO: COCTaBJIATh I1aH JEHUCTBUH,

pacrnpenenartb pojid € Yy4eTOM MHEHHUH YYaCTHUKOB
00CyX1aTh pe3yabTaThl COBMECTHOM palboOTHI;
— KOOPJIMHHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUAX

YMETh OIEpPUPOBaTh MOHATUSIMH: CIyYalHBIA OMNBIT U
ciyyailHOe COOBITHE, BEPOSITHOCTH CIYYalHOTO COOBITHS;
YMETh  BBIUUCIATH BEPOATHOCTH C  HUCIOJI30BAaHUEM
rpadUyecKux METOJ0B; IPUMEHATh (POPMYJbl CIOKEHUS U
YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMyBl TpU pEIIEHUH 3a7adv;, OICHUBATh BEPOSTHOCTH
pealbHBIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4YailHBIMHU
BEJIMYMHAMH;, YMEHHE IIPUBOJUTL IIPUMEPHI IIPOSIBIICHUS
3aKOHa OONBIIMX YHCET B TMPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUAX

yMETh CBOOOJIHO ONEPHPOBATH IMOHATUSIMH: CTEIEHb C
[eJIbIM TIOKa3aTelieM, KOPEeHb HaTypajJbHON CTEIeHH,

CTENEHb C pAlMOHAJIBHBIM TOKa3aTelieM, CTENEeHb C
NEUCTBUTEIILHBIM (BEIIECTBEHHBIM ) IMOKa3aTeleM,
norapudM  YHClIa, CHHYC, KOCHHYC M  TaHTEHC

IMPOM3BOJIBHOI'O YHCJIA,




OsBianenue

pealbHOTO,  BUPTYallbHOTO U KOMOWHHPOBAHHOTO
B3aHMOJCHCTBUS;

OCYIIECTBJISATh IO3UTHBHOE CTPATETHYECKOE TIOBEACHHUE
B Pa3IUYHBIX CHUTYallUsAX, MPOSBIATH TBOPYECTBO U
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM

YHHBepPCAJbHBIMU peryasiTHBHBIMH

AeCTBUAMU:
I) IPUHATHE ce0s1 U APYTUX JIIOAei:

MPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIOJEH Mpu
aHaJIM3€ PE3yJIbTAaTOB JIEATEIbHOCTH;

IIpU3HaBaTh CBOE IPaBO M INPaBO JAPYTUX JIOAEH Ha
OIIMOKHW; pa3BUBATh CIOCOOHOCTh MOHUMAaTh MHp C
MIO3ULUH JIPYrOro YeJIOBeKa.

yMETh CBOOOJHO OIEPUPOBaTH MOHATUAMHU: Tpaduk
dbyHkuuu, oOpaTHas (YHKIUSA, KOMIO3UIMSA (DYHKIUH,
nuHeWHas (YHKOMA, KBaapaTu4Has (DyHKIUS, CTENCHHAS
GyHKLIMSA € LeJIbIM I0Ka3aTelleM, TPUTOHOMETPHUUYECKUE
¢byHkunu, oOpaTHBIE TPUTOHOMETpUYECKHe (YHKIINH,
nokaszarenabHas U Jorapudmuueckas (QyHKIHUH; YMETh
cTpouth rpaduku (yHKUIUH, BBHIMOJHATH MPEeoOpa3oBaHUs
rpadukoB QyHKITUI;

YMETh HCINOJIb30BaTh Ipaduku (YHKUMHA A7 U3ydEHHUs
MPOIIECCOB M 3aBUCHMOCTEH MPH PEIICHUH 3a/1a4 U3 APYTHUX
yueOHbIX NPEAMETOB W M3 PEaJbHOM JKU3HHU; BBIpAXATh
(bopMynaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;

CBOOOJHO OMNEPUPOBATH MOHATHUSMH: YETHOCTh (DYHKIIHH,
HNEPUOJMYHOCTh  (YHKLIMH, OrPAaHUYEHHOCTb (YHKIMH,
MOHOTOHHOCTb byHKIuN, IKCTPEMYM byHKIUH,
HauOoJplllee M HauMEHblee 3HAueHUs (QYHKIMU Ha
MIPOMEXYTKE; YMETh MPOBOJUTDH UCCIIETOBAaHHE (DYHKIINH;
YMEThb HCHOJIb30BaTh CBOMCTBA M TrpapuKku (PyHKUMN IS
peleHusl ypaBHEHUH, HEPABEHCTB U 33/1a4 ¢ MapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOW TIUIOCKOCTH MHOXECTBa
peleHni ypaBHEHUH, HEPABEHCTB M UX CUCTEM

OK 05. OcyumecTBirh
YCTHYIO W TMHUCHMEHHYIO
KOMMYHHKAIHIO Ha
TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu
C y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO u
KYJBTYPHOTO KOHTEKCTa

B o61acTH 3cTeTHYECKOr0 BOCIIUTAHMS :

OsBJanenue

JCTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs ICTETUKY
Hay4YHOT'O TBOPUYECTBA, MPUCYILEro (U3NUECKOI HAyKe;
CIIOCOOHOCTh BOCIPUHHMMATDH PA3JIMYHbIE BUIBI HCKYCCTBA,
TpagulUd W TBOPYECTBO CBOETO M JPYrUX HAapOJIOB,
OLYIIAaTh SMOLMOHAIILHOE BO3/IEHCTBUE UCKYCCTBA;
yOEXIEeHHOCTh B 3HAYMMOCTH JUIsl JIMYHOCTU U OOIIecTBa
OTEUYECTBEHHOIO M MHPOBOTO HCKYCCTBA, AITHUYECKUX
KYJIbTYPHBIX TPaJULIUNA U HAPOJIHOTO TBOPUECTBA;
FOTOBHOCTh K CaMOBBIP&KEHHIO B pPa3HbIX BHAAX
HCKYCCTBA, CTPEMIICHHE IPOSIBIATh KauecTBa TBOPYECKOMN
JUYHOCTH;

YHUBEPCAJTBbHBIMHA KOMMYHHUKATUBHBIMUA

YMETb OIepupOBaThH HOHSTUSMU: cpenHee
apupMeTHyecKoe, MenuaHa, HauOojblllee WM HauMEHbIlee
3HAYEHMSs, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIOBOr0 HabOpa; yMEHUE U3BJEKaTh, HHTEPIPETUPOBAThH
uH(pOpMallMIO, TpPEJICTaBICHHYH0 B  Tabmuuax, Ha
quarpaMmax, rpadukax, OTpakarollylo CBOMCTBA peabHbIX
MIPOLIECCOB U SIBJICHUM; NPEICTaBIsATh HHOOPMALUIO C
NOMOIIBI0  TabmuIl M JuarpaMM;  MCCIEJOBaTh
CTaTHUCTUYECKUE JaHHblE, B TOM YHCJIE C MPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

yMETh  ONEpUpOBaTh MOHATUSAMHU: TOUKa, MpsAMasd,
IUIOCKOCTB, MIPOCTPAHCTBO, JIBYTPaHHBIN yToJl,
CKpEIINBAIOIINECS IpsSIMBIE, napaiebHOCTh u




OK 06.
IPaKJaHCKO-
aTPUOTUYECKYIO
IIO3ULIHIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE IIOBEICHUE
Ha OCHOBE
TPaAULMOHHBIX
00I11€4eIOBEYECKUX LIEH-
HOCTEHM, B TOM 4HCIIE C
y4e€TOM  TrapMOHM3aLUU
MEXHAMOHAIbHBIX 51
MEXPEIIUTHO3HBIX OTHO-
LICHUH, IIPUMEHSATH
CTaHJapThI aHTUKOD-
PYHIIMOHHOTO ITOBEICHHUS

IIposBisTh

JefcTBUSIMU:
a) o01eHue:

OCYIIECTBISITh KOMMYHHKAIIUU BO BCEX Chepax KU3HH,
pacrio3HaBaTh ~ HeBepOaJbHBIE  CpEACTBA  OOIIEHUS,
MOHMMAaTh 3HAYCHHUE COIMAJbHBIX 3HAKOB, PacllO3HABATh
MPEANOChUIKA  KOH(MIMKTHBIX CUTyalldid W CMSATYaTh
KOH()JIUKTHI,

pa3BEepHYTO W JIOTUYHO HW3JIaraTh CBOK TOYKY 3PECHHUS C
WCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

— OCO3HaHUE O0yYaroIUMHUCA POCCUHCKON TIpakJaHCKOM

UJICHTUYHOCTH; - IIEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHEH
MO3UIIMA JIMYHOCTH HAa OCHOBE JYXOBHO-HPAaBCTBEHHBIX
LHEHHOCTEH HapOJIOB Poccutickoit ®enepanuu,
HUCTOPUYECKUX U HAIMOHAIBHO-KYJIBTYPHBIX TpPaJIULIMM,
dbopmMHpoOBaHHE CHCTEMBI 3HAYUMBIX LIEHHOCTHO-
CMBICJIOBEIX YCTaHOBOK, AHTUKOPPYIIIUOHHOTO
MUPOBO33pPEHHUS, MIPaBOCO3HAHUS, 9KOJIOTHYECKOH
KYJIbTYpbl, CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
JKU3HEHHBIE IJIaHbl; B 4acTu rpa)k1aHCKOTr0 BOCIIUTAHUSA:
OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB U 005S3aHHOCTEH,
YBa)XKEHUE 3aKOHA M MPABOIIOPSIKA;

MIPUHSATHE TPaAUITIOHHBIX HAIlUOHAJIbHEIX,
00I1eUeI0BeYECKUX TYMaHUCTUYECKUX U JeMOKPATHYECKHIX
IIEHHOCTEI;

TOTOBHOCTH TMPOTHUBOCTOSITH HJIEOJIOTHH  IKCTPEMHU3MA,
HallMOHAIM3Ma,  KCeHO(POOWMH,  TUCKPUMHUHALMUHM  TI0
COIIMAJIbHBIM, PEJIMTUO3HBIM, PAaCOBBIM, HAI[MOHAIbHBIM
MpU3HAKaM;

TOTOBHOCTh BECTH COBMECTHYIO JIEITEIILHOCTh B MHTEpECcaX
TpaXXTaHCKOTO OO0INECTBA, Y4aCTBOBATh B CaMOYIPaBICHUU
B 00meoOpa3oBaTeIbHON  OpraHW3alMK W JIETCKO-
FOHOILIECKUX OpraHu3aIusX;

— YMCHUC B3aUMOJCUCTBOBATh C COIIUATILHBIMHU HHCTUTYTaMU

MEePHEHANKYISIPHOCTh MPSAMBIX M ITIOCKOCTEH, YTOJI MEXIY
INPSAMBIMHU, YO MEXAY MNPAMOA M IUIOCKOCTBIO, YIOJI
MEXy IJIOCKOCTSIMHU, PACCTOSHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTostHue MeXAYy [pPAMBIMH, PACCTOSIHUE  MEXIY
IJIOCKOCTSIMU;

YMETh MCHOJb30BaTh IPU PEIICHUU 3a1ad H3y4EHHBIE
dakTel W Teopembl IUIAHUMETPHUM; YMEHHUE OICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUpPa

YMEThb ONEPUPOBATh MOHATUSMU: NPSAMOYTOJbHAsl cCHUCTEMA
KOOpJAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAWUHATHI
BEKTOpa, CKALIPHOE  IPOMU3BENCHHE, YIrOld  MEXIY
BEKTOPAMH, CyMMa BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha
YHUCI0; HAXOAWUTh C TIOMOUIBI0 HM3YYCHHBIX (HOpMyT
KOOpJMHATBI CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKAY JBYMS
TOYKaMH;

YMETh BBIOWMpATh MOAXOSAIIMN W3YYCHHBIH METOH Ui
peleHusl 3a/lauu, paclo3HaBaTh MareMaThuyeckue (pakThl U
MaTeMaTHYeCKUe MOJEIN B MPUPOTHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME IPUBOAUTH IPUMEPHI
MaTE€MaTUYeCKUX OTKPBITUA POCCUHWCKOM W  MHPOBOH
MaTEMaTUYECKON HAYKU;

YMETb ONEPUPOBATH MOHATHSMM: CIy4allHBIA OMNBIT U
ciy4aifHOe COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS;
YMETb  BBIUUCIATH BEPOSTHOCTH C  HCIOJIB30BAHHUEM
rpaUyecKuX METOJ0B; IPUMEHATH (POPMYJbl CIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMyInbl MpU pEIICHUH 3a/lady; OLIEHHWBATh BEPOSITHOCTH
peanmbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMHU; YMEHHME MPUBOJUTH IPHUMEPHI IMPOSBICHUS
3aKOHa OOJBIIMX 4YHCET B MPHUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSX




B COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;
FOTOBHOCTb K  TI'YMaHMTApHOM W BOJIOHTEPCKOU
JESATEIIbHOCTH; MTATPUOTUYECKOTO BOCIIUTAHUSL:
c(hOpMUPOBAHHOCTH POCCUICKOHN rpak 1aHCKOU
UJEHTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K CBOEMY HApOAY,
qyBCTBa OTBETCTBEHHOCTHU mepen PoauHo#, ropmoctu 3a
CBOM Kpai, cBOI0 PoauHy, CBOH A3BIK U KYJIbTYpPY, MPOLIIOE
M HACTOsIllee MHOIOHAIMOHAIBHOIO Hapoaa Poccuwu;
LIEHHOCTHOE OTHOILUEHUE K TIOCYJapCTBEHHBIM CHMBOJIAM,
UCTOPUYECKOMY M IPUPOJHOMY HACJIEIUIO, MaMSATHUKAM,
TpaguusM HaponoB Poccuun, noctuxenusim Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE;

uaelHas yOeKIEHHOCTb, TOTOBHOCTb K CIY)KCHHIO H
3ammuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro CcyabOy;
OCBOCHHBIE OOYYAIOUIMMHCS MEXKIPEIMETHBIC TOHATHS U
yVHHUBEpCcajibHble  y4eOHbIE JIEHCTBUS  (PETyNATHUBHEIE,
MO03HaBaTeJIbHbIe, KOMMYHUKATUBHBIC);

CIOCOOHOCTh HMX WCIIONB30BAaHMS B IO3HABATEIBHON W
COIIMAIbHOW MPAKTHKE, TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
IUTAHUPOBAHUIO U OCYIIECTBIICHUIO Y4EOHOM AESITeNTbHOCTH,

OopraHu3alun yqe6H0r0 COTPpYAHUYICCTBA C
neaarornt4y€CKuMmn pa6OTHI/IKaMI/I H CBCPCTHHKAMH, K
Y4aCTuro B IMOCTPOCHUUN HHHHBHHyaHBHOP’I

00pa30BaTeNbHOIN TPACKTOPUH;
— OBJAJCHHE  HABBIKAMH  y4eOHO-HCCIIEI0BATENILCKOH,
HPOEKTHON U COLMAIIbHON JeSITeTbHOCTH




OK 07. CogeiicTBOBaThH

COXpaHEHHIO
OKpYyKaroleun cpensl,
pecypcocOepeKeHHUIO,

OPUMEHATh 3HaHHUA 00
U3MEHEHUN KJIUMara,
HNPUHIUIBL 0EPEXIINBOTO
IIPOM3BOJICTBA,

3P PEeKTHBHO
JIENUCTBOBATE B
YpE3BBIYANHBIX
CUTYyalUAX

HE [IPUHUMATh JEHCTBHUS, IPUHOCSIINE BPEL OKPYKAIOLICH
cpene;

yMETh MIPOTHO3UPOBATH HeOIaronpusTHhIC
DKOJIOTHUYCCKUE MOCJEICTBUSA MpeANPUHUMAEMBIX
JEUCTBUM, IPEOTBPALIATh UX;

pacIIMPUTh  OMBIT  JACSATCIBHOCTH  DKOJOTHUYECKOU

HaIpaBJIECHHOCTH;

pa3zpabarhiBaTh IUIAH pEHICHHUS TPOOJIEMBI C Y4ETOM
aHaJlM3a MMEIOLUXCS MaTEepUaIbHBIX M HEMaTepUaIbHBIX
pecypcos;

OCYIIECTBIISITh  IICJICHANPABICHHBI TOUCK IEepeHoca
CPEICTB M CIOCOOOB JEWUCTBUA B Mpo(dhecCHOHATBbHYIO
cpeny;

yMETh T[EPEHOCUTh 3HAHUS B T[O3HABaTEIbHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH;

mpeiaraTh HOBBIE MPOEKTHI, OLIEHUBATH UJIEU C MO3ULIUU
HOBU3HBI, OPUTHHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;
JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCHUTh KOPPEKTHUBBI
B JI€ATEIHHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTAaTOB
e

YMETh ONEPHPOBATH MOHATUAMHU: (DYHKIHS, HEIpPEpbIBHAsS
(GyHKLIMSA, TPOU3BOJHAS, NEPBOOOpa3Has, ONpEESICHHbIH
WHTETpaj; yMETh HAaXOAWUTh MPOU3BOAHBIC JIEMEHTAPHBIX
GbyHKUIUH, UCIIONb3YS CIPaBOYHbIE MaTepHalbl;
UCCIIeIOBaTh B MPOCTEUIIMX CiIydasx (yHKIUM Ha
MOHOTOHHOCTb, HAaXOJIUTh HAUOOJIbIIME U HaUMEHbIIUE
3Ha4eHUs1 (PYHKIUH; CTPOUTh Tpa)UKd MHOTOUIEHOB C
UCIIOJIb30BaHUEM allapaTta MaTeMaTHYecKOro aHajlIu3a;
NPUMEHSATh TPOM3BOJIHYIO TPU PELIICHHHM 337a4 Ha
JIBIDKEHUE; pellaTh IPaKTUKO-OPUEHTHPOBAHHBIC 3aJau
Ha HauOOJbIINEe WHAUMEHbIINE 3HAYCHUS, HA HAXOXKICHUE
IyTH, CKOPOCTU U YCKOPEHMUS;

yMETh  ONEpUPOBaTh  MOHATUAMHU:  JIBXKEHHE B
IPOCTPAHCTBE, IMMOMO00HBIE (HUIYpsl B IPOCTPAHCTBE;
UCIIOJIb30BaTh OTHOILEHHE IUIOMIAAeH IOBEPXHOCTEH H
00BbEMOB MOAOOHBIX (UTYp TPU PEIICHUH 3a/1aY;

YMETh BBIYHCIIATH TEOMETPUYECKHE BEIUYMHBI (IJIMHA,
yroja, IUIOImagb, 00BEM, IUIOIIA[b  I[OBEPXHOCTH),
WCTIOJB3Ysl U3ydeHHBIE (POPMYIIBI U METOBI




I[IK 4.6. Bectu yuer
IUTAHOBOM  MOTPEOHOCTH

B PACXOJHBIX
MaTcpHraiax u
KOMIIJICKTYIOIIHUX.

- TOTOBHOCTb K aKTUBHOM J€ATEIbHOCTU TEXHOJIOTHYECKOU U
COLIMAJIbHOW HAINpPaBICHHOCTH, CIOCOOHOCTh MHHUIIMHPOBATH,
IUIAHUPOBaTb U CaMOCTOSITENIbHO  BBIINOJHATH — TAaKYHO
NesITeNIbHOCTD;

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY
METOJIOB pEIIEeHUs MPAKTUYECKUX 3ajad, NPUMEHEHHIO
Pa3IMYHbIX METOJIOB MIO3HAHUS;

- aHANU3UPOBATh IIOJNyYEHHBIE B XOJE pELICHUS 3a/lauu
pe3ysbTaThl, KPUTUYECKH OLIEHMBAThb MX JIOCTOBEPHOCTD,
MIPOTrHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

- pa3pabartbIBaTh IJIaH PEIICHHUS MPOOJIEMBI C YIETOM aHaIHM3a
UMEIOIIUXCS MaTEPUATbHBIX U HEMaTEePHAIIbHBIX PECYPCOB;

- HUCHOJB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJOTUH B PEHICHHMH KOTHUTUBHBIX,
KOMMYHHMKaTHUBHBIX M  OpPraHM3al[MOHHBIX  337ady  C
COOTIOICHUEM TpeOoBaHU SPTrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeHus], MPaBOBbIX M
STHUYECKHX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH

- c(hOpMHpPOBAHHOCTh YMEHHs pelIaTh pPacyYEeTHbIC 3a7auH,
UCTIONB3Ys (PU3MYECKHE 3aKOHBI W IPHUHIMIIBL, HAa OCHOBE
aHallM3a YCIIOBUS 3aJadd BBIOMpATh (PU3MYECKYI0 MOJIENb,
BBIJICTIATH (pU3NYecKue BETMYUHBI U (GOPMYIIbI, HEOOXOAUMBIE
JUISL €€ PELICHHs, IPOBOINUTh PACUETHI M OLEHUBATHPEATIHHOCTD
HOJTYYEHHOTO 3HaYeHUsI (PU3NUECKON BEITMYMHEI,

- YMEHUH HCHOJB30BaTh HMU(POBHIE TEXHOJIOTUH JISi TTOMCKA,
CTPYKTYPHPOBaHHs, MHTEPIPETAllMM W  INPEACTABICHUS
yu4eOHOI M HAy4YHO-TIONYJSIpHOW WHGOpPMAlUU; pPa3BUTHE
YMEHHI KPUTHYECKOTO aHAIN3a IoJTydaeMol HHQOopMauu

[IK 5.5. IIpoBoauTh
SKCTIEPUMEHTHI 110
3aJJaHHON METOJIMKE,
BBLIMIOJIHSATE aHAIN3
pE3yNbTaTOB.

- TOTOBHOCTh K aKTHBHOMW JIEITCIHbHOCTH TEXHOJOTHUYECKON U
COIMAJIbHOW HAMNpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMHUPOBATH,
IUIAHUPOBaTh U CaMOCTOSITENIbHO  BBIMIOJIHATH — TaKyHo
JIEATENBHOCTD;

- OMpeNeNaTh IEeNU ACSITeTbHOCTH, 3aJaBaTh MapaMmeTpbl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBISIBJIATD MPUYUHHO-CIIEICTBEHHBIE CBSI3H u
aKTyaJIM3UPOBATh 3a7a4y, BBIBUTATh TUIIOTE3Y €€ PeIICHHS,
HaXOOUTh  apryMeHThl  JUIsl  JOKa3aTelbCTBA  CBOMX
YTBEPKACHUH, 3a/1aBaTh TapaMeTPhl M KPUTCPUH PEIICHHUS,

- OCYIIECTBISITh MO3UTUBHOE CTPATErHUECKOE IMOBEACHHE B
pPa3IMYHBIX  CHUTyaIlUusAX, NpPOSBIATH  TBOPYECTBO U
BoOOpakeHue, ObITh MHUIIUATUBHBIM.

- BJIaJICHHE 3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPUSIMH (3aKOH
COXPAHEHHsI MEXaHUYECKON DHEPTUU, PHUHINI CYNEPIO3ULIUN
CHJI, 3aKOH COXpaHEHHUs AJIEKTPUUYECKOro 3apsjaa, 3akoH Oma
JUIA ydacTka Iend, 3akoH Oma sl MOJTHOW DJIeKTPUYECKOi
nenu, 3akoH JDxoyns - JleHma, 3aKkoH 53JI€KTPOMAarHUTHOM
HUHAYKOUU, 3aKOH COXpaHCHUA OHEPIruu, 3aKOH
NPSMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa, 3aKOH OTPAKEHMS
CBETA;

- coOmoaTh MpaBuia OE30MAaCHOr0 TpyAa HpU NPOBEACHUU
HCCJIEIOBAaHUM B paMKax yueOHOro SKCIepHUMEHTa U y4eOHO-
UCCIIEIOBATENIbCKOW  JISITEIbHOCTH € HUCIIOJIb30BaHUEM
IU(POBBIX H3MEPUTENBHBIX YCTPOMCTB U J1a0OpPaTOPHOTO
obopynoBaHus




2. CTPYKTYPA U COJIEP)KAHUE YYEBHOUIUCIIUTLJIMHBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bup yueOHoi padoThI Ob6bem B
yacax

O0bem 00pa3oBaTeIbHONM NPOrpaMMbl AMCHHUILIMHBI 280
1. OcHoBHOe coaepkaHue 258
BT. U..

TEOPETUYECKOE 00ydeHHNE 230
MPAKTUYECKUE 3aHATUS 28
2. TlpodeccrnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE 22
BT. 4..

TEOPETUYECKOE 00yUeHUE 2
MPaKTUYECKUE 3aHATHUS 20
NuanBuayajibHbIi NPoeKT (1a/HeT) J1a

IIpome:kyTouHasi aTTecTanus (IK3aMeH)




2.2. TemaTH4eCKUH IJIAH U COAEPKAHNE YUeOHON JUCITUIIIMHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U Po¢ecCuoOHAIBHO-

HaumenoBanue Oo6bem dopmMupyembie
pa3Ie:108 H Tem OpPHEHTHPOBAaHHOE), naﬁopaTopHLIeun NPaKTHYeCKUe 3aHATHS, 4acOB KOMIICT eI
UHAMBHUYAJIbHBIA MPOEKT
1 2 3 4
OcHOBHOe coiep:KaHue
Pa3nen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 14

Tema 1.1 Conep:xanue yueOHOro MaTepuasa 2

Lens U 3a1aun | bazoBele 3HaHMA ¥ yMEHHUS 10 MaTeMaTHKe B TNPOPECcCCHOHATBHOH U B

MaTeMaTUKHU IIPH | TIOBCEHEBHON JIESATEILHOCTH.

OCBOEHUU CHELMAIILHOCTU

Tema 1.2 Conep:xaHue yueOHOro MaTepuaJa 2

Uucna w BeruucieHus. | JleiicTBUS HaJ MOJOXHUTEIBHBIMUA M OTPULIATSIBHBIMU YHCIaMU, OOBIKHOBEHHBIMU

Bripaxenus U | ¥ IeCATUYHBIMU APOOSIMHU.

npeoOpazoBaHus JleiicTBus co cTeneHsaMu, (OPMYIIbl COKPAIIEHHOTO YMHOXKEHHUS

Tema 1.3 Conep:xanue yueOHOro MaTepuaJa 2 OKO01. OKO02

I'eomerpus Ha mIockocTH | Pemenue 3aga4 ¢ npogeccCHOHAIbLHON HANPABJIEHHOCTHIO OK03: OKO 4:
IIpakTnyeckoe 3ansATHE OK05, OK06,
Bunel minockux ¢uryp m ux miomans. [IpakTuko-opueHTHpOBaHHBIE 33/1a4U B OKO07, TIK 4.6
Kypce reOMeTpHUH Ha IIIOCKOCTH

Tewma 1.4 Conep:xanue yueOHOro MaTepuaJa 2

IIpoueHTHBIE IIpakTHYeckoe 3aHATHE

BBIUNCIICHMUSL. ITpocTble MpOLEHTHI, pa3Hble cIIOCOObI UX BhIYMCICHUS. CI0XKHbBIE TPOLIEHTHI

Tema 1.5 VYpasuenus u | Conep:kanue yueOHOro MaTepuajia 2

HEPABEHCTBA IIpakTnyeckoe 3ansATHE
Jlunelinblie, KBagpaTHbIC, APOOHO-THHEHHBIEC YPAaBHCHHS K HEPABEHCTBA

Tema 1.6 Conep:kanue y4eOHOIro MaTepuaa 2

Cucrembl ypaBHeHuN U | CiocoOBI pelIeHus] CUCTEM JTMHEHHBIX ypaBHeHUH. [ToHsTHs: MaTpuna 2x2 u 3X3,

HEPABEHCTB onpeaenutenb Marpuipl. Meton [Maycca. Cuctembl HETMHEMHBIX YpaBHEHHI.




CucreMpl HEpaBEHCTB

Tema 1.7 Coaeprxanue yueOHOIro MaTepuasa 2
BxoaH0# KOHTPOIIBL Bbruucnienuss u npeoOpa3zoBaHusA. YpaBHEHHs W HepaBeHCTBAa. l'eomerpus Ha
IIJIOCKOCTH.
KonTpoabHasi padora
Paznen 2. IIpsiMble U TIJIOCKOCTH B TPOCTPAHCTBE. 16
Tema 2.1. OcHOBHBIE Conep:kanue y4eOHOIro MaTepuaa
HIOHSTHS CTEPEOMETPHUHN. IIpenmer crepeomerpun. OCHOBHBIE MOHATUSA (TOYKa, MpsMas, IUIOCKOCTb, 2
PacnonoxeHue NpsAMBIX U | mpocTpancTBo).  OCHOBHBIE — aKCHMOMBI ~ cTepeoMeTpuu.  [lepecekaromuecs,
IJIOCKOCTEN napajuleJibHble M CKpEIIMBAIOIIMECS MpsSMblE. YTOJI MEXIy NpsIMbIMU B
npocrpanctBe. [lepneHaukyasipHOCTs HpsIMbIX. OCHOBHBIE IPOCTPAaHCTBEHHBIE
¢burypsi.
Tema 2.2. Conep:xanue yueOHOro MaTepuaJia
[Tapannensnocts npsamelx, | 1. TlapamnensHble mpsiMas u miockoctb. Omnpenenenue. [IpusHak. CpoiicTBa(c 4
IPSIMOM U TJIOCKOCTH, JI0Ka3aTeIbCTBOM).
IIJIOCKOCTEMN 2. Ilapamnenbnple  miuockoctd.  Ompenenenue.  Ilpusnak.  CaoiicTBa(c
J0Ka3arenbcTBOM). Terpasap u ero sneMeHThl. Ilapamnenenunen u ero
aneMeHTel.  CBOMCTBa  IPOTUBONOJOXHBIX  TpaHE M JUaroHajen OKO1, OK03,
napayuienenunena. Ilocrpoenne ocHOBHBIX ceueHuil. Pemenue 3anau. OK04, OR07,
Tema 2.3. | Conepxanue y4eOHOI0 MaTepuasa 2 HKS.5
[TepnieHIMKYIAPHOCTD IlepnennukynspHele npsmble. llapamiensHble NpsMble, NEPHNEHAUKYISPHBIE K
IPSIMBIX, pAMON U | uockocTd.  lIpu3Hak  NEpHNEHAMKYISIPHOCTM  OPSIMOM M IUIOCKOCTH.
IIJIOCKOCTH, INIOCKOCTEN HokaszatenbeTBo. [leprienaukyisp u HaknoHHas. lleprnieHauKyaspHbIE MIIOCKOCTH.
[Ipu3Hak nepneHauKyISIpHOCTH IIOocKocTed. Jloka3arenbcTBO. PaccrosiHusa B
MIPOCTPAHCTBE
Tema 2.4. Teopema o Tpex | Copep:xanue yueOHOro marepuaJjia 4
HEPHCHINKYJIIApax 1. Teopema o Tpex neprneHauKynspax. JlokazaTeabCTBO.
2.  YToa MexIy npsSMO# U TUIOCKOCTBIO. YTOI MEX/Y IIOCKOCTSIMH.
Tema 2.5. IlapannensHele, | Pemenne 3aaa4 ¢ npoecCHOHAJIBLHOM HANIPABJICHHOCTHIO 2

HepHeHIUKYIISPHbIE,
CKPELMBAIOIINECS

HpaKTl/l‘IECKOB 3aHsATHE

Akcuomsl  crepeomeTpuu. llepneHIUKYISIpHOCTE NOpPSIMOM M IJIOCKOCTH,




IIpsIMBIE

IapajuIeIbHOCTh JIBYX NpPSMBIX,
MEPIIEHANKYISIPHOCTD INIOCKOCTEN

NEPNCHAUKYIIAPHBIX IIJIOCKOCTH,

Tema 2.6 Pemenue 3amau.
IIpssMble ¥  IJIOCKOCTH,
KOOpAUHAThl U BCKTOPLI B
MIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

PacnonosxeHue npsMeIX U INIOCKOCTEH B MPOCTPAHCTBE. [lepneHauKyIsapHOCTD U
NapajuIeIbHOCTb NMPSAMBIX U IIockocTel. CKperuBaroyecs npsimble

KonTpoabHas padora

Pa3znen 3. KoopanHaTsl M BEKTOPBI

12

Tema 3.1 JlekapToBbl
KOOPJMHAThI B
IPOCTPAHCTBE.
Paccrossane mexny nBymst
TOYKaMU. Koopaunars!
CepeIMHbI OTpe3Ka

Conep:xanue yueOHOro MaTepuaJia

HeKapTOBLI KOOpAWHATBI B IMPOCTPAHCTBEC. HpOCTGfIH.IPIG 3a/ladd B KOOpJAHWHATax.
Paccrosnue MCKAY ABYMS TOYKaMH, KOOPAWHATBI CCPEANHBI OTPE3Ka

Tema 3.2 Bektopsl B
IIPOCTPAHCTBE. VYron
MEXY BEKTOPAMH.
CkansipHOE NPOU3BEACHUE
BEKTOPOB

Coaep:xanue yueOHOro MaTepuaJia

1. Bexkropsl B mpocrpanctBe. ClI0)KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uyucio. KommianapHble BekTOopbl. CKalsipHOE IPOU3BEJIECHUE
BEKTOpOB. Pa3nokeHne BeKkTOpa MO TpPEeM HEKOMIUIaHAPHBIM BEKTOpaM.
Koopaunatsl BekTopa, CKaJsipHOE MPOU3BEACHHE BEKTOPOB B KOOpJIMHATaX,
YroJl MEKIy BEKTOPaMH.

2.  YToa MexXIy MpsiMOi M TUIOCKOCTBIO, YTOJI MEXTY TUIOCKOCTSIMHU.

3. YpaBHEHHE IIIOCKOCTH. | €OMETPpUYIECKHIA CMBICI OTIPEIETUTENS 2X2

Tema 3.3  IlpaxTuko-
OpPHUEHTUPOBAHHBIE 3a1a4u
Ha KOOPJIMHATHOM
IUIOCKOCTH

Pemenue 3aga4 ¢ l'[pO(l)eCCI/IOHaJ'leOﬁ HaNpaBJCHHOCTBIO

IIpakTHYeckoe 3aHATHE

KoopaunaThas miockocTs. Beruncinenue paccTosHuM U IUIonia el Ha IIOCKOCTH.
KonunuecTBenHbie pacueTsl

Tema 3.4 Pemenune 3amad.
KoopanHatse! 1 BEKTOPBI

Conep:kanue y4eOHOIro MaTepuaa

I[CKapTOBLI KOOpAWHATHI B IPOCTPAHCTBEC. BCKTOpBI B IMPOCTPAHCTBE. Cnoxenue u
BBIUUTAHUC BCKTOPOB. YMHOXKEHHE BCKTOpPa HA YHUCIIO. KOMHHaHapHBIC BCKTODPHI.
CKaJ'IprHOC MMpOU3BCACHUC BCKTOPOB. Paznoxenue BCKTOpPa 1o TpEM
HCKOMIUIaHApHBIM BCKTOpPAM. HpOCTCﬁHIHC 3ala4 B KOOpJAMWHATax. KOOp,Z[I/IHaTLI

OKO02, OK03, OK04,
OKO07, IIK 5.5




BEKTOpa, pPACCTOSIHUE MEXAY TOYKAMH, KOOpPAMHATBI CEpEAUHBI OTpE3Ka,
CKaJISIpHOE TPOU3BEJICHHUE BEKTOPOB B KOOpAMHATaX, Yrojl MEXIY BEKTOPaMH,
YToJ MEX]1Y IPSIMOM U TIOCKOCTBIO, YTOJI MEXY TIIOCKOCTSIMU

KonTtpouabnas padora

Pasznea 4. OcHoBbI TPpUTrOHOMeTPHUHU. TpUroHoMerpryeckne GyHKIUMN 32
Tewma 4.1 Conep:kanue y4eOHOIro MaTepuaa 2
Tpuronomerpuueckue Panuannas mepa yria. [ToBopoT Touku BOKpYT Havajia KoopauHat. OmnpeneneHue Cuuyca,
(yHKIMH IPOU3BOIBHOTO KOCHHYCa, TAaHT€HCa M KOTaHTeHca. 3HaKU CHHYyca, KOCHHYyca, TaHr€Hca U KOTaHreHca Io
yria, yncna. Pagnannas n YEeTBEPTAM. 3aBHCHMOCTb MEXKIY CHHYCOM, KOCHHYCOM, TAHI€HCOM U KOTaHI'€HCOM
rpaaycHas Mepa yria. OJTHOI'O M TOI'O JXe yrjia
Tema 4.2  OcnosHble | Coaep:xaHue y4eOHOI0 MaTepHaJia 4
TPUTOHOMETPUUECKHUE 1. Tpuronomerpuueckue ToxzaecTBa. CHHYC, KOCMHYC, TAHT€HC M KOTAHTEHC
TOXKJIECTBA. DopmyJIbl YIJIOB O 1 - (L.
[IPpUBEACHUS. 2. @®opmyibl IPUBEICHUS
Tema 4.3 Cunyc, kocunyc, | Coaep:xkaHue yueOHOIro MaTepHuaJia 6
TaHI'€HC CYMMBI M Pas’HOCTH (1. Cymwma # pa3HOCTh cHHycOB. CyMMa M pa3HOCTh KOCHHYCOB.
aByx  yrnoB  CuHyC ® |2, CuHYyC M KOCHHYC JBOMHOrO yria.
KOCHHYC ~ JIBOHHOTO  YIWa. |3 (opmyisl IONOBUHHOTO yria. IIpeoGpasoBaHMs CyMMbI TPHTOHOMETPHYECKHX
Dopmyel 110JIOBUHHOTO GyHKIMH B TpoW3BElEHHME H  TPOW3BEACHUS B CyMMy. DBrIpaxkeHue
yria TPUTOHOMETPUYECKUX  (YHKIMI 4epe3 TaHIeHC MOJOBUHHOTO  apryMEHTa.

[Ipeo6pazoBanus NPOCTENIINX TPUTOHOMETPUYECKUX BhIPAKEHUN

Tema 4.4 O@ynkuun, wux | Comepikanue y4eOHOro MaTepuasa 2
cBoiicTBa. CriocoObl 3aauus | O6nacTh oOHpefelNeHHs M MHOKECTBO 3HA4yeHMil (yHKuuil. UETHOCTh, HEYETHOCTS,
yHKImi nepuoguaHocTh GpyHKImMiA. CriocoOs! 3ananus GyHKIUH.
Tema 4.5 | ConepxaHnue y4eOHOro MaTepuaJia 2
Tpuronomerpuyeckune OOnacTh OmpeeIeHnssT W MHOXECTBO 3HAYCHHH TPUTOHOMETPHUYECKHX (DYHKIIHH.
(GyHkumm, wMX CBOMCTBA M | YSTHOCTH, HEYETHOCTD, MEPUOAUYHOCTh TPUTOHOMETpPHUECKUX (GyHKimi. CBOWCTBA U
rpapuku rpaduku QyHKIHN Y = cOS X, Y = Sin X, y = tg X, y = ctg X.
Tema 4.6 IlpeoOpaszosanne | Cogep:kaHue y4eOHOI0 MaTepuasia 2

rpaduxoB
TPUTOHOMETPUUECKUX
byHKIHiA

l'[paRaneCKoe 3aHATHE

Cxatue u pacrsbkeHue rpadukoB TpuroHoMmeTpuueckux ¢yHkuuil. [IpeoOpasoBanue
rpadMKOB TPUTOHOMETPHUYECKHUX (PYHKITHI

OKO01, OKO02,
OKO03, OK04,
OKO05, OKO06,
OKO07,IIK 5.5




Tema 4.7 Omnucanue
IIPOM3BOACTBEHHBIX
MPOIECCOB  C  TIOMOIIBIO

rpa¢ukoB GyHKIUH

Pemenue 3a1a4 ¢ npo(ecCHOHAILHON HANPABIECHHOCTBIO

IIpakTH4yeckoe 3aHATHE

Hcnons30BaHue CBOMCTB TPUTOHOMETPHUYCCKUX q)yHKHI/Iﬁ B HpO(bGCCI/IOHaJ'II)HLIX 3agadax

Tema 4.8 Ob6patnpie | Comep:xanue yueGHOro MmaTepuaa
TPUTOHOMETPUUIECKIE — 2
byHKIHH O6patHbie Tpuronomerpudeckue GpyHkuu. Mx cBoiictBa u rpaduku
Tema 4.9 | Conep:xanne yueOHOT0 MaTepHaJa
Tpuronomerpuueckue - 6
yPABHCHMS! 1 HEPABCHCTBA 1. VYpaBHeHme cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
2. Pemenne TpUTOHOMETPHUYECKUX YPaBHEHUI OCHOBHBIX THUIIOB: MPOCTEHIIINE
TPUTOHOMETPUYECKHE YPAaBHEHUS, CBOSAIINECS K KBaJpaTHBIM, pelIaeMble
pa3ioXKeHHeM Ha MHOXKUTENH, OJTHOPOJTHBIE.
3. Tlpocreiimme TpUrOHOMETPHUECKUE HEPABSHCTBA
Tema 4.10 Cuctemsl | Coaep:xanue y4e0HOro MaTepuaJia 2
TPUTOHOMETPUUECKUX . ~
ypaBHeHHi CucTtemMbl IPOCTEUITNX TPUTOHOMETPUUECKHUX YPABHEHUH
Tema 4.11 Pemienne 3amay. | Copep:kaHue y4eOHOro MaTepHasa
OCHOBBI TPUTOHOMCTPHH. | [[peoOpa3zoBaHUuEe TPUTOHOMETPHUUECKUX BBIpaXXKEHHH. PelleHue TpPUrOHOMETPHUUECKUX
Tpuronomerpudeckue YpaBHEHUH 1 HEPABEHCTB B TOM YHCJIIE C UCTIOJIb30BAaHUEM CBOMCTB (DYHKITHIA.
yHKIHI Kontpoabuas padora 2
Pa3nesa 5. KomniiekcHble ynciia 6 OKO1, OKO03,
Tema 5.1 Kommunekcubie | Comep:kaHue y4eOHOTO MaTepUasa 4 OK04, OKO06,
qucia 1. Tlomstue komriuleKCHOro uucia. CONpsKEHHbIE KOMIDIEKCHBIE YHCIA, MOAYIb U OKO07
apryMeHT KOMIUIeKCHoro uucna. @dopma 3amucu  KOMIUIEKCHOTO — YHCTa
(reoMeTpuuecKasi, TPUrOHOMETpHYECKas, alredpandeckast).
2. Apudmernyeckue JACUCTBHS ¢ KOMIUIEKCHBIMU YUCIAMU
Tema 52  Ilpumenenne | Copep:kaHue y4eOHOI0 MaTepUAIa 2

KOMILICKCHBIX YHCECII

IIpakTH4eckoe 3aHsITHE

Brimonnenue pacueToB € MNOMOIINBKO KOMIUJICKCHBIX YHCEIIL. HpI/IMepH HCIIOJIb30BaAHUA
KOMIIIICKCHBIX YHCCII




Pasnen 6. IlpousBognasi pyHKumuu, ee npuMeHeHHe

30

Tema 6.1 [onsitue | Cogepaxanue y4e0HOro MaTepuaJia 2

npon3BoAHOi. DOpMyIBl M | OmpesieNieHre YMCIOBOH MOCIIEN0BATENLHOCTH M CHocoObl ee 3amanus. CBoiicTea

IIpaBWIad YHCIOBBIX  TOCIEqOBaTelNbHOCTEW. OmpeneneHne Tpenena MOCIeIOBAaTEIFHOCTH.

nudpepeHMpoBaHHs Brruncnenne mpenenos mociemoBartensHocTell. Ilpenen (yHKImM Ha OECKOHEYHOCTH.
[Ipenen ¢ynkumu B Touke. Ilpupamenune aprymenta. [Ipupamenve dyaxmmn. 3amaqn,
MIPUBOSIINAEC K TOHATHIO TIPOM3BOMHON. OmpenencHue MPOW3BOAHON. AJTOPHUTM
OTBICKaHUSI TPOU3BOTHON

Tema 6.2 Ilpoussoanbie | Coaep:kaHue yueOHOI0o MaTepHuaJia

CYyMMBI, pasHocTH |1,  Dopmynsl guddepeHuupoBanusl.

TIPOU3BEACHMS, HACTHOTO 2. Tlpasuna auddepeHnnpoBaHus 4

Tema 6.3 IlpousBonubie | Coaep:kaHue y4eOHOI0 MaTEpHUAIA

TPUTOHOMETPUICCKUX 1. IlpousBomHas TPUTOHOMETPHUECKUX (PYHKITHIA.

yHKIHI. IpoussonHas 2. Onpenenenne coxuoil GpyHkmn. [IpoM3BOIHAS CIOKHON QYHKIMN 4

CJIO’KHOW (PYHKIUH

Tema 6.4 [Ilomstue o | Conep:kanue yueOHOro MaTepuajia

HENpPEePBIBHOCTH  QYHKUMK. | [TonsTHe HempepbiBHOH (yHKuuH. CBOMCTBA HempepbiBHOH (yHKIMH. CBA3b MEKITY

Merox unTepBanon HETPEPHIBHOCTBI0 U JUPPEPEHIIUPYEMOCTHIO (PYHKIIMM B TOYKE. AJITOPUTM PpEIICHUS 2
HEPAaBCHCTB METOAOM UMHTCPBAJIOB

Tema 6.5 T'eomerpuyeckuii u | Cogep:kaHue y4eOHOr0 MaTepuaa

usmuecknii CMBICIT | ["'eOMETPUYECKUI CMBICI IPOU3BOAHON (DYHKIIMU — YTIIOBOM KO PHUIMEHT KacaTelbHOM K

TIPOM3BO/THOM rpaduky GyHKIMU B TOYKE. YpaBHEHHE KacaTelIbHOW K rpaduky ¢GyHKIMu. AIroputm 2
COCTaBJICHHs YpaBHEHUsI KacaTenbHO# K rpaduky pynkimn y=F(X)

Tema 6.6  @usnuecknii | Copep:kaHue y4eOHOI0 MaTepUAIa 2

CMBICII ~ NPOW3BOAHOW B | [IpakTHYecKoOe 3aHSATHE

npo(eCCHOHANBHBIX 33/1a4a | Mdu3uyecKuil (MEXaHUYECKHii) CMBICIT MPOU3BOJHON — MTHOBEHHAs CKOPOCTh B MOMEHT
BpemeHnu t: v =1S' (1)

Tema 6.7 Monoronnocts | Copep:kaHue y4eOHOI0 MaTepUAaIa 4

byHKIUH. Toukn

9KCTpEMyMa

1. Boszpacranune u yObiBaHuWe (GYHKLUMH, COOTBETCTBHUE BO3pAcTaHUs M YOBIBaHMS
¢yHKUMM 3HaKy mnpou3BoaHOW. [loHATHE TIPOM3BOAHON BBICIIErO MOPSIKA,
COOTBETCTBHE 3HaKa BTOPOW MPOHM3BOIHOMN BBIIYKIOCTH (BOTHYTOCTH) (YHKIHH Ha
oTpe3ke. 3ajaud Ha MakCUMyM W MUHMMYM. [loHATHE acHMOTOTBHI, CIOCOOBI HMX
OIIpEICIICHHUS.

OKO01, OKO02,

OKO03, OK04,

OKO05, OKO06,
IIK 5.5




2.  ANroput™M HCCIeIOBaHUS (YHKIMH W IIOCTPOCHHUS e¢e¢ rpaduka C [TOMOIIBIO
Mpon3BOAHON. [[pobHO-TMHEHAS QyHKITHSA

Tema 6.8 Hccnenosanne | Copep:kaHue y4eOHOI0 MaTepuasa 4
yukumii  m moctpoenue | MccienoBanue (hyHKITME HAa MOHOTOHHOCTH M TIOCTPOEHUE TPapUKOB.
rpauKoB
Tema 6.9 Haubonbmee wu | Comep:kaHue y4eOHOT0 MaTepHUasa 2
HarWMCHBIIICC 3Ha4YCHHUS | HaxoxaeHue HauOOIBIIEro U HaMMEHbBIIEr0 3HaYeHUH (PYHKIUH, MOCTpOeHUE rpaduKoB
ynKumn MHOT'OYJICHOB C MCIOJIB30BaHHUEM allfapara MaTeMaTHYECKOro aHaanu3a
Tema 6.10 Haxoxnenue | Pemrenune 3a1a4 ¢ mpogeccuoHaIbHOI HANPABJIEHHOCTHIO 2
ONTUMAJIBHOTO pe3yibTara ¢ | [IpakTHYecKoe 3aHsTHE
TIOMOIIBIO  [IPOU3BOAHON B | HapMeHblee 1 HanOOIbIIee 3HAYCHHE (hyHKIUM
MPAaKTUYECKUX 3a7a4ax
Tema 6.11 Pemenne 3ama4. | Copep:kaHue y4eOHOI0 MaTepHUAIa 2
Ipoussonnas ¢GyHKUMH, ee | dopMysnsl M npasuia guddepenuuposanus. Vccnenosanne QYHKIMI C MOMONIBIO
IIPUMCHEHNE npon3BoHoi. Hanbonbinee 1 HauMeHblIee 3HaYeHNs (PyHKIUH

KonTtpouabHnas padora

Pa3nen 7. MHOrOrpaHHHKH U TeJa BPaLIEHUs 36 OKO01, OK02,

Tema 7.1 Bepmmnsl, peOpa, | Comep:kanue yueOHOT0 MaTepuasia 2 OKO03, OK04,
IpaHd MHOTOrpaHHHKA [Mousitue MHOTOrpaHHuKa. Ero sneMeHTsl: Bepiuunbl, pedpa, rpann. JJuaronans. CeyeHue. OKO05, OKO06,

BrInyKIibie U HEBBIMYKJIbIE MHOIOTPAHHUKH OKO07,IIK 5.5
Tema 7.2 TIlpusma, ee | Copep:kaHue y4eOHOI0 MaTepHUAIa 2
COCTaBJIAOIIHUE, ccucHMC. | [Tonsarue mpusmbl. Ee ocHoBaHWs u OoOkoBble TpaHu. Beicota mpusmel. [lpsmas u
llpsmast  ®  TpaBWiIbHAs | paknoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
MPU3MBI
Tema 7.3 Ilapamrenenumnen, | Coaep:kaHue y4e0HOr0o MaTepuasa 2
Ky0. Ceuenne Ky0a, | [Tapannenenunen, CBOMCTBA MPAMOYTOIBHOTO Mapaiuieienunena, Kyb. Cedenue Kyba,
napajiejienuicaa napanjenenuneaa
Tema 7.4 Tlupamuma, ee | Cogep:kaHue y4eGHOro MaTepHaia 2
COCTaBJIAIOIIHNC, CeHeHHUE. | [[upamunga u ee snemMeHTbl. CeueHue nupamuisl. [IpaBunbHasg nmupaMuga. YcedeHHas
IIpaBunbHas NUpaMuIa. | nupamuaa
YcedeHHas nupamuia
Tema 7.5 bokosast u nonnast | Coaep:kaHue y4e0HOro MaTepuaa 2

IMOBCPXHOCTH
nUupaMuabl

IIPU3MBI,

[Tnomane 60KOBO 1 IOTHON OBEPXHOCTH MPHU3MBI, ITUPAMHUIBI




Tema 7.6 CummeTtpus B KyOe,

Conep:xanue yueOHOro MaTepuaJa

MapauIeICIMIIENC, TPU3ME, | CHMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOW, IIockocTd. CuMMeTpuss B KyoOe,
nAapaMuac napajuieJienuIiesie, Ipu3Me, nupaMmuie
Tema 7.7 [Tpumepsl | Pemenue 3aga4 ¢ npogecCHOHAIbHOM HANIPABJIEHHOCTHIO

CUMMETpUH B Ipodeccuu

IIpakTH4yeckoe 3aHsATHE

CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

Tema 7.8  IlpaBuibHBIE
MHOTOTPaHHUKH, ux
CBOICTBa

Conep:xanue yueOHOro MaTepuaJia

IIpakTH4yeckoe 3aHATHE

Ilonstue MPpaBUJIBHOI'O MHOTOT'paHHHUKA. CsoilicTBa IMpaBUJIBHBIX MHOT'OI'PaAaHHUKOB

Tema 7.9 [umnuap, ero | Conep:kanue yueOHOro MaTepuajia

COCTaBJIAIOLINE. Ceuenue | [lununuap u ero snementhl. CeueHue HUIMHApA (MApajielbHOE OCHOBAHHIO M OCH).
UIMHAPA Pa3BepTka IIIHHIpA

Tema 7.10 Konyc, ero | Pemenne 3aaa4 ¢ npoecCHOHAILHOI HANIPABIEHHOCTHIO

COCTAaBJIAIOIINC. Ceuenne Konyc u ero snementsl. Cedenne KoHyca (mapajiieIbHOE OCHOBAaHHUIO M IPOXOJSIIEe
KOHYyCa 4yepe3 BEpINHY), KOHMUECKHUE ceueHus. Pa3BepTka KoHyca

Tema  7.11  Vceuennslii | Cogep:kaHue y4e0HOr0 MaTepuaia

KoHyc. CeueHue yceueHHOro
KOHYCa

VYceuennslii konyc. Ero oopasyromas u Beicota. CedeHrne yCeYeHHOTro KOHyca

Tema 7.12 Illap u cdepa, ux
CEUYCHUS

Conep:xanue yueOHOro MaTepuaJa

[ap u chepa. Bzaumuoe pacnonoxenue cepsl u miockoctu. Ceuenue mapa, chepbl

Tema 7.13 Ilomstue 00
oobeMe Tema. OTHOIIEHHE
00BEMOB TTOJOOHBIX TE

Conep:xanue yueOHOro MaTepuaJa

1. Tlousarue 06 oobeme Tena. O0beM KyDa U MPSAMOYToIbHOTO Hapaienenumneaa. Oobem
MPU3MBI U [IWJIHHJIPA.

2. OrtHouenne 00bEMOB MOJOOHBIX Tell. ['€OMETPHUYECKHI CMBICT ONPENEIUTENS 3-TO
nopsiika

Tema 7.14 OObeMbl WU
TUTOIIATA TIOBEPXHOCTEH Tel

Conep:kanue y4eOHOIro MaTepuaa

O6bembl mupaMuabl U Konyca. O0beM mapa. [Inomaan noBepxHocTei Ten

Tema 7.15 KomOunamuu
MHOTOTPAaHHUKOB ~ H  Tell
BpalleHus

Conep:kanue y4eOHOIro MaTepuaa

l'[paRaneCKoe 3aHATHE

KomMOvHanmmm reoMeTpuaecKux Tei

Tema 7.16 I'eomerpuieckue

Conep:xanue yueOHOro MaTepuaJa




KOM6I/IHaHI/II/I Ha IIPaKTUKE

l'[paRanecxoe 3aHATHC

Hcnonp3oBanme KOMOMHAIWK MHOTOTPAaHHMKOB W TEJI BpalleHHs B TPAKTHKO-
OpPHEHTHPOBAHHBIX 33a9ax

Tema 7.17 Pemenue 3ana4. | Cogep:kaHue y4eOHOr0 MaTepuasia 2
MHororpaHHuKH M TeNa | OGBeMbl M IIOMIAAM HOBEPXHOCTH MHOIOIPAHHUKOB | TeJ BPaLleHUs
BpAIICHUS KourpoabsHnas padora
Pa3nen 8. IlepBooOpa3uas pyHKIUH, ee MPUMEHEHHE 12 OKO01, OKO02,

Tema 8.1 IlepBooOpasnas | Comep:kaHue Y4eOHOT0 MaTepHajia 2 OKO03, OK04,
Gynximm. IlpaBuia | 3ajaua 0 BOCCTAHOBIEHMH 3aKOHA JBWKEHHS IO H3BECTHOH ckopocTu. IloHsTue OKO05, OKO06,
HaXOXICHUA uHTerpupoBaHusl. O3HAKOMJICHHE C MOHITHEM WHTErpajia U IepBOOOpa3HOM it (QyHKITHUH OKO07, TIK4.6
nepBOOOPa3HbIX y=f(x). Pemenuwe 3amad Ha CBA3b MEPBOOOpPA3HON W €€ MPOWU3BOAHOMN, BBIYHCICHHE

mepBooOpazHo ans  nmaHHOW —yHKmmH. Tabmmma Qopmyn Ans  HaXOXKIACHHS

nepBooOpa3HbIX. M3ydeHune npaBuia BEIYUCICHUS IEPBOOOPa3HOI
Tema 8.2 [Tnomans | Cogep:kanue yueOHOro MaTepuaa 2
KPUBOJIIMHEIHON  Tpamlelyy. 3agauy, OpUBOAAIIME K MOHATUIO ONPENEICHHOr0 MHTETpalia — O BHIYUCICHUH ILJIOLIATU
®opmyna Helotona — | KpUBOIMHEWHOH Tpanenuy, o nepeMenieHny Toukd. [IoHsaTHe onpeneéHHOro HHTerpania.
JleiiOnuna. leomeTpuyecknit u  QU3MYECKH CMBICT OmpeAeNeHHoro wuHrerpama. @dopmymna

Herorona— Jleitbuuna
Tema 8.3 Heonpenenennsiii | Cogepsxanne y4e0HOro MaTepuaJjia 2
H OIIPEJIC/ICHHBIH HHTErPasbl | [[oHATHE HEONPEIEIEHHOTO HHTErpaia
Tema 8.3 Tlonsatue 06 | Cogep:kaHue y4eOHOro MaTepuasia 2
OMPEACICHHOM  HMHTCTPAIC | ['eoMETPUUECKUIN CMBICI ONPEAEICHHOIO HHTErpaia
KaK TUIOIIA U
KPUBOJIMHENHON Tpanenuu
Tema 8.4 Onpenenennsiii | Conepikanne y4eOHOro MaTepuasia 2
HHTCIPAT B JKU3HH IIpakTHYeckoe 3aHATHE

I'eomeTpuyeckuit cMbBIC ompeeneHHoro uHrerpaita. @opmyna HeioroHa - JlehiOHuIa.

Pemenne 3aaa4 Ha MPUMCHCHUC HHTCrpalia I BBIYUCICHUA @HSI/IIICCKI/IX BCJIMYHUH U

IJI0Iaae i
Tema 8.5 Pemenue 3ana4. | Pemenune 3ana4 ¢ npogeccnoHaIbHON HAIPABICHHOCTHIO 2

[lepBooOpaznas GpyHKIUH, €€
NpUMEHEHHUE

[leprooOpasHas ¢pyukuuu. [IpaBuina HaxoxaeHUs IePBOOOpa3HbIX. Ee mpuMeHeHue

KonTtpoabsnas padora




Pa3znen 9. Ctenenu u kopHu. CTeneHHast pyHKIHUS

12

Tema 9.1  Crenennas | Comepskanue y4e0HOro MaTepuasa 2 OKO01, OKO02,
(yHKIMSL, €e CBOHCTBA Conep:kanue y4eGHOro MaTepuaJa OKO03, OK04,
IToHsATHE KOPHS N-OM CTEMEHH M3 JACHCTBUTENBHOTO uncia. DYyHKIMUA y = VX n mx OKO05, OKO06,
cBoticTBa U rpaduku. CBOHCTBa KOPHS N-0i CTETICHH IIK 5.5
Tema 9.2 TIlpeoGpaszosanne | Cogep:kaHue Y4eOHOI0 MaTepHasia
BBIPOKCHHI C KOPHAMH N-0i | [IpeobpazoBaHie HPPALMOHAILHBIX BHIPAKEHUI 2
CTETIEeHU
Tema 9.3 Cpotictsa crenenn | Cogep:kaHue y4eOHOI0 MaTepuasia 2
C palMOHaJIbHBIM U | [ToHsiTHE CTENEHHU C JIFOOBIM pauuoHaNbHBIM MOKa3aTteneM. CTerneHHbIe q)yHKuI/II/I, ux
JEHCTBUTEIBHBIM CBOMCTBA M rpaduKu
NIOKA3aTeNsIMU
Tema 9.4 Pemenrie | Cogepskanue y4eOHOro MaTepuasa
UppaAMOHATBHBIX 1. PaBHOCWIBHOCTH MppallMOHATBHBIX ypaBHEHuil. Meroxsl ux pemieHus. Pemenne
YPaBHEHUI U HEPABCHCTB UPPAIHOHATBHBIX YPABHEHH. 4
2. PaBHOCWIBHOCTH MPPAIMOHAILHBIX HEPaBEHCTB. MeToasl WX pemieHus. Penienue
HppanrOHATbHBIX HEPABEHCTB
Tema 9.5 Crenenn u xopuu. | Coaep:kaHue y4eOHOI0 MaTepHUAIa
Crenennas GpyHkius Omnpenenenue creneHHOM (QyHKOMM. lcrmonp3oBaHue €€ CBOMCTB MpPHU  PEIICHUH 2
YpaBHEHHUH 1 HEPABEHCTB
Kounrpoabnas padora
Pasznen 10. IToka3zarejabHas GpyHKIHS 18 OKO01, OKO02,
Tema 10.1 Ilokasarenbhas | Comepskanue y4e0HOro MaTepuasa 4 OKO03, OK04,
(yHkums, ee cBOKCTBa 1. Crenenbp ¢ MPOU3BOJIBHBIM JEHCTBUTEIHHBIM IIOKA3aTEIEM. OKO05, OK07
2. Ormpenenenne mnokazaTedbHOH (yHKIMH, €€ cBoiicTBa M rpaduk. 3HAKOMCTBO C
MIPUMEHEHUEM I0Ka3aTeNbHON (QYHKIIH.
3. Pemrenue nokasarenbHBIX ypaBHEHM (yHKIMOHAIBHOTPAQHIECKHM METOIOM
Tema 10.2 Pemenne | Copep:xanue y4eOHOro MaTepHuaia 8

IIOKa3aTeJIbHbIX YPABHEHUHN U
HEPaBEHCTB

HpaKTl/l‘IECKOB 3aHsATHE

Pewrenre nokasarenpHbIX ypaBHEHU METOJOM ypaBHUBAHUS IIOKa3aTemei.
Pewrenre nokasarenbHbIX ypaBHEHUM METOAOM BBEICHHS HOBOI IIEPEMEHHOM.
Penrenue nmokazarenbHBIX ypaBHEHUH QYHKIIMOHATBHO-TPaUIECKUM METOJIOM.

P owne

Pemenne mokasaTeIbHBIX HCPABCHCTB




Tema 10.3 Cucremsl | Copepikanue y4eOHOro MaTepuaJia 4
TIOKA3aTeNIbHBIX YPaBHCHHI Pemenne cucteM Moka3aTeNbHBIX YpaBHEHUH
Tema 10.4 Pemenue 3ana4. | Cogep:kaHue y4eOHOIo MaTepuasia 2
IToxasarenbHas QyHKIMS PemieHre mokazaTenbHBIX YpaBHEHUH METOJOM YpaBHUBAHMS IOKA3aTeled U METOJIOM

BBEJICHUSI HOBOW nepeMeHHOM. PellleHne nmokasareibHbIX HEPABEHCTB

KonTposnhas padora

Pa3zaen 11. Jlorapudmol. Jlorapupmudeckas GpyHKuus 24 OKO01, OK02,
Tema 11.1 Jlorapudm uncna. | Comepkanue y4eGHOro MaTepuaia OKO03, OK04,
HecsaTu4HbIi 1 HATYpanbHEL |1, Jlorapudm 4ucia. 4 OKO05, OKO07,
JorapuQMeI, 9HCIIO € 2. JleCATHYHBIN W HATYPAIbHBIN JIOrapU(pMBI, YHUCIIO € [IK 5.5
Tema 11.2 Ceoiicta | Coaepaxanue y4eOHOro MaTepuaJia
norapumMoB. Omneparst 1. CaoiicTBa norapupmoB. 6
norapuMUpOBaHHsI 2. Omnepanus jorapu()MUPOBAHHSL.

3. Omnepauust orapuMUpOBaHus
Tema 11.3 | Conepxxanmne y4eGHOro MaTepuaJia
Jlorapudmuueckas Gpyukuus, | Jlorapudpmudeckas GyHKIHS ¥ €€ CBOICTBA 4
ee CBOMCTBa
Tema 11.4 Pemenne | Copep:kanue y4e0HOro MaTepuaa
NIOrapupMUYECKUX 1. Tlonsarue norapudMuIecKoro ypaBHeHHsI.
YPaBHEHHI M HEPABEHCTB 2. Omnepariust TOTCHIIUPOBAHUS. 8
3. Tpu OCHOBHBIX METOJA PEIICHUs JIOTapH()MUUCCKUX yPABHEHHUIA: (YyHKIIMOHAIBHO-
rpaduuecKuii, METOI TOTEHIUPOBAHUS, METO/ BBEACHHUS HOBOM IEPEMEHHOM.
4.  Jlorapumuueckie HepaBeHCTBa

Tema 11.5 Cucremsl | Copepixanne y4eOHOro MaTepuaJia
JIorapupMUICCKUX ANTOPUTM  pELIeHHS CHUCTEMBl YypaBHEHHH. PaBHOCHIBHOCTH JOTapUMHUECKHX 2
ypaBHEHHI YpPaBHEHUI U HEPABEHCTB
Tema 11.6 Jlorapudmsi Pemenne 3a1a4 ¢ npoecCHOHAILHOM HANIPABJIEHHOCTHIO
TIPUPOJIE ¥ TEXHUKE IpakTuyeckoe 3aHATHE 4

1. Tlpumenenue norapugma.
2. Jlorapudpmuueckas crimpaib B pupoe. Ee Matematnueckue cBoiCTBa

Tema 11.7 Pemenue 3amauq.
Jlorapudmer.

Conep:xanue yueOHOro MaTepuaJa

Jlorapudmugeckas pynkius. Pemenne npoctedmmx JorapupMUIecKux ypaBHEHUH




Jlorapudmudeckast pyHKIIHS ‘ KonTpoJbhas padora

Pasznen 12. MHoskecTBa. DiieMeHTHI TeOpuH rpados 10 OKO01, OKO02,
Tema 12.1 MuOXecTBa Conep:xanue y4eOHOro MaTepuaa 2 OKO03, OK04,
[Monsitue MuokectBa. [ToaMuokecTBO. Onepaliu ¢ MHOKECTBAMH OKO05, OKO06,
Tema 12.2 Omnepamuu ¢ | Pemenue 3a1a4 ¢ npogeccHoOHAIbLHONH HANIPABJIEHHOCTHIO OKO07
MHOXECTBAMH IpakTHyecKkoe 3aHATHE 2
Onepanuu ¢ MHOKECTBaMH. PelieHrne npukIiIaaHbIX 3a1a4
Tema 12.3 I'pader Conep:xanue yueOHOIro Marepuasna
1. Tlonsrue rpada. 4
2. Csasublii rpad, aepeBo, MUK rpad Ha MI0CKOCTH
Tema 12.4 Pemenue 3ana4. | Cogep:kaHue y4eGHOT0 MaTepuasia
MuosxectBa, Ipadgsr u ux Onepanuu ¢ MHOXkecTBaMH. OMNUCaHHE pEANbHBIX CUTYallMil C TOMOIIBIO MHOYKECTB. 2
NPUMCHCHNE [Tpumenenue rpa)oB K peHICHUIO 3a/1a4
KonTtpoannas pabdora
Paszgen 13. DieMeHTHI KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOSITHOCTEI 24 OKO01, OKO02,
Tema  13.1  Ocnosubie | Comep:kaHue y4eOHOT0 MaTepUAasa 4 OKO03, OK04,
HOHSTUS KOMOMHATOPUKHI 1. TlepecTaHOBKHM, pa3MELIEHH OKO05, OKO07,
2. Coueranus. K 5.5
Tema 13.2 CoGpitue, | Comepaxanue yueOHOro MaTepuaJjia 4
BEPOATHOCTD COOBITUS. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
CioxeHne W YMHOXCHHE | VclOBHAS BEPOSATHOCTD. 3aBUCHMbIE M HE3aBHCHMBbIE COOBITHS. TeopeMbl 0 BEPOSTHOCTH
BGPOHTHOCTCﬁ IIpOU3BEACHUS COOBITHH.
Tema 13.3 BepositHocts B | Pemienue 3aga4 ¢ npog)ecCHOHAJIbLHON HANIPABJICEHHOCTBIO 4
pohecCHOHAIBHBIX 3a]a4ax IpakTHYecKoe 3aHsATHE
1. OrtHocuTeNnbHAs YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTUCTHYECKOE
OTIpe/ieTIeHIe BEPOSATHOCTH.
2. OrueHka BEpOSTHOCTH COOBITHS
Tema 134  Jluckpernas | Conep:kaHue yueOHOTo MaTepHuaJia 2
CllyYaiiHas BEIWYMHA, 3aKOH | Bypl ciayvyaliHeiX BenuuuH. OmpeaeneHrue JUCKPETHOW Clay4yalHOM BENUYUHBL. 3aKOH
€¢ pacnupenciICHus pacrpeneneHus AUCKPETHOU ciiy4yaiiHOM BennyuHbl. Ee uncnoBbie XapakTepUCTUKHI
Tema 13.5 3amaun | CogepsxaHue y4eOGHOro MaTepuaJsia 4

MaTEeMaTU4YeCKON CTaTUCTHKH

1. Bapuauuonnsiii psia. Ilonuron yactor u rucrorpamma.




2. CraTHCTHYECKHE XapaKTEPUCTUKH Psifa HaOI01aeMbIX JaHHBIX

Tema 13.6 Cocrapnenue | Pemenue 3aaa4 ¢ npoecCHOHAJIBLHOI HANIPABJIEHHOCTHIO 4
TabmML M AMarpaMM  Ha IIpakTH4Yeckoe 3aHATHE
[PaKTHKE 1. TlepBuunas 00pabOTKa CTATUCTHYECKHX JAHHBIX. [ padaecKoe UX MpeACTaBICHHE.
2. HaxoxaeHHe CpelHNX XapaKTePHCTHUK, HAOIF0IaeMbIX TaHHBIX
Tema 13.7 Pemenune 3ama4. | Comep:kaHue y4eOHOT0 MaTepuasa
DneMeHTbl KOMOMHATOPHKH, | DyeMeHTHl KOMOMHATOPHKH. COObITHE, BEpPOATHOCTH COObITHs. CIIOXKEHNE H YMHOXKEHHE 2
CTaTUCTUKH nu TCOPpUH BepOﬂTHOCTeﬁ
BEPOATHOCTEH KonTpoabHas padora
Pa3nen 14. YpaBHeHUsI U HEPaBEeHCTBA 28 OKO1, OKO02,
Tema 14.1 PaBrocunbHocTs | Cogepskanue y4eOHOro MaTepuasia 4 OKO03, OK04,
YPaBHCHHIl M HEPABCHCTB. |1, PaBHOCHJIBHOCTh ypaBHeHHH H HepabeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI OKO05, OKO06,
OO0ue METO/IbI pENIEHHs PaBHOCHIIBHBIX IIEPEX0JaX B YPaBHEHUAX U HEPABEHCTBAX. OKO07, TTK4.6
2. OOiye METOIBI PEIICHUS YPABHEHHI: TIEPEXO/] OT PaBEHCTBA (DYHKIMI K paBEHCTBY
APTYMEHTOB [JI1 MOHOTOHHBIX q)YHKHI/Iﬁ, MCETOA PA3JIOKCHUA Ha MHOXUTECIIN, MECTO/
BBEJICHUSI HOBOU TIepeMEHHOH, (QyHKIIMOHATBHO-TPadUUECKUI METOJ
Tema 14.2 Tpaduueckuii | Comep:kaHue y4eOHOT0 MaTepUasa 4
METOJ PCLICHHS ypaBHCHHH, |1, OO6LIMe METO/bI PENIEHUs HEPABEHCTB: MEPEXO0Jl OT CPABHEHHS 3HAYEHUN (QYHKIMH K
HCPaBCHCTB CPaBHEHHIO 3HAYCHHWH apryMEHTOB JJIi MOHOTOHHBIX (DYHKIIHIA, METOJ MHTEPBAJOB,
(yHKIMOHANBEHO-TpaguUECKU METO/I.
2. T'paduyeckuii METOJ PEIICHHs yPABHEHHIA 1 HEPABEHCTB
Tema 14.3 VYpasuenns wu | Copep:kaHHe y4eOHOI0 MaTepHUAIa 4
HEPaBEHCTBA C MOJYJIEM 1. Omnpenenenne wmonynsi. Packpeitme womyns mno ompeneneHuo. llpocreiimme
ypaBHeHUs1 ¢ MoayJsieM. lIpuMeHeHHe paBHOCHIIBHBIX IEPEXOJOB B ONpPENesICHHBIX
TUIAX C MOJYJIEM
2. Ilpocreiimme HepaBeHCTBa ¢ MoayneM. IIpuMeHeHue PaBHOCHIBHBIX NEPEXOAOB B
OIMPEACICHHBIX THUIIaX HEPABECHCTB C MOAYJIEM
Tema 14.4 VYpasuenus u | Cogep:kaHue y4eOHOr0 MaTepuasia 6
HCPABCHCTBA C apaMeTpaMu |1, 3HaKOMCTBO C [TAPaMETPOM.
2. Tlpocreiiniie ypaBHEHUS € TTapaMeTPOM.
3. Tlpocreiinime HEPaBEHCTBA C TAPAMETPOM
Tema 14.5 Cocrasnenne u | Pemenne 3ana4 ¢ npogeccnoHaIbHON HANIPABICHHOCTBIO 8

perieHue

HpaRaneCKoe 3aHATHE




npodeccnoHanbHBIX 33/1a4 ¢ | PemeHne TeKCTOBBIX 3a1a4 MPOEeCCHOHAIBHOTO COCPIKaHNS
MOMOILBIO YpaBHEHUH
Tema 14.6 Pemenue 3amaq. | Comep:kaHue y4eOHOT0 MaTepuasa 2
YpaBHCHHUs U HEPABCHCTBA IIpakTH4Yeckoe 3aHATHE
OOmue MeTonsl pemieHus] ypaBHEHHH. YpaBHEHHS M HEPaBEHCTBA C MOAYJIEM H C
napameTpamu

NuauBuayainbHbIi IPOEKT

Cmyoenm umeem npago 8vl00pa: GbINOJHAMb UHOUBUOYATbHBIU NPOEKN N0 meMamuKe OaHHOU OUCYUNTUHBL UTU UHOL 00ueo0pa308ameibHOl
OUCYUNTUHDL.

TemaTuka HHIMBUAYAJbHBIX IPOCKTOB:
. AJITOPUTMBI pelIeHNs] TPUTOHOMETPUYECKUX HEPABEHCTB.
. AJTOpPUTMBI pelIeHNs TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM YPAaBHEHHUH.
. 'eomeTpuyeckue MOJENIN B €CTECTBOSHAHUH.
. 'eomerpusa EBknuzaa kak reppasi Hay4Hasi CUCTEMA.

. FGOMeTpI/Iil MHOI'OrpaHHUKOB

1

2

3

4

5. T'eomerpus JlobaueBcKOrO

6

7. I'padmyeckuii MeTO/ pelieHus TPUTOHOMETPUUYECKUX YPaBHEHUI U HEPAaBEHCTB.
8

. KyOuk PyOuka n Mmatemartuka.

\O

. I'paduiku snmemMeHTapHBIX QYHKIHI B PUCYHKAX

10. InoaHTOBBI ypaBHEHHUS.

11. 3arajounbie TpaduKu TPUTOHOMETPUIECKUX (DYHKITHIA.

12. 3amaun HA TPOU3BOAHYIO.

13. 3ameuarenbHble HEPABEHCTBA, UX 0OOCHOBAHUE U IPUMEHEHHUE.
14. 3ameuaTenbHbIE MATEMATHUECKHE KPUBBIC: PO3bI M CITUPAITH.
15. 3onomas nponopyus.

16. Hugpuot c Opeerocmu 00 Hawiux 8peméH.

17. @ynxyuu u ux epaghuxu.

18. Ilupamuoa u eé neobwviuHbIE CBOLICMEA.

IIpome:xxyTouHasi arTecTanus (IK3aMeH)

Bcero: ‘ 280




HUMCTb

3. YCJIOBUSA PEAJIM3ALIMA ITPOTPAMMBI YYEFHOM JTUCIATLIIMHBI

3.1.TpeGoBaHus K MUHUMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecreYeHn 10
Peanuzanmst mporpaMMbl JUCHUILIMHBL TpeOyeT Haiauuus ydueOHOro kaOuHera
MaTEMaTHKHU.

O6opynoBanue yaeOHOTo KabUHeTA!

- IOCA/I0YHbIE MECTa MO KOJUYECTBY 00YyUaIOUINXCS;

- pabouee MeCTO IpernoiaBaTes;

- KOMILJIEKT y4eOHO-HArJISAHBIX TOCOOUIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPHAIIOB;

- 3a/1aHUA U1 KOHTPOJIBHBIX padoT;

- mpoecCHOHAIEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHalbl SK3aMeHa.

TexHuueckue cpencTBa 00ydeHus:

- IEPCOHAJIBHBIA KOMIBIOTEP C JIMIIEH3MOHHBIM MPOTPAMMHBIM 00€CIICUEHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

Jnst peanu3anuu  porpaMMbl  OMOIHOTeUHBId (GOHA 00pa3oBaTENBbHONW OpPraHU3AIMH JIOJDKCH
neyaTHble  W/WIM  DICKTPOHHBIE  OOpa3oBaTelbHbIE W WH(POPMAIOHHBIE PECYPCHI,

PECKOMCHAOBAHHLBIC JIA UCIIOJIB30BAHUA B O6pa3OBaTeJII)HOM mponecce, HE CTapuiC AT JICT ¢ MOMCHTA
HU3JaHus.

PGKOMGHZIyeMI)IG MEeYaTHbBIC M3JaHUA 110 peain3dalnun 06HICO6p330BaT€JIbHOI>'I JUCHUITIINHBI

npeACTaBJICHbBI B MCTOAMYCCKUX PCKOMCHAALIUMAX I10 OpraHu3alivin o6yquH51.

3.2.1. OcHOBHBIE T€YATHDBIE H3AHUS

. AJ'IeI(CElHI[pOB, AI[ MarteMartuka: anre6pa W Hadalla MaTCMAaTUYCCKOI'O aHaJin3a, I'cOMCTpHUA.

I'eomerpus. 10-11 kmaccel : yueOnuk / A.Jl. Anekcannpos, JI.A. Bepuep, B.. Pookuk. — M. :
UznarensctBo «IIpoceemenue», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - Tekcr :
HETOCPEICTBEHHBIN

. Mopaxosuy, A.I'. Anrebpa u Hauana Maremaruueckoro ananu3za. 10 kmacc: B 2 4. Y. 1. YueOGHuk

JUISL ydamuxcsi 00111eo0pa3oBaTeNIbHbIX yupexaeHui (mpoguibHbiil ypoBeHs) / A.I'. Mopakosuu,
I1.B. CemenoB. - M. : Muemosuna, 2020. - 457 c. — ISBN: 978-5-346-01200-9 / - Tekcr :
HEIIOCPEACTBEHHBIN

. MopnkoBuy, A.I'. AnreOpa 1 Hadaja Matemaruyeckoro aHanuza. 11 kmace: B 2 u. Y. 1. YuyeGHuK

JUIs yJaluxcsi o01ieoopa3oBareibHbIX YUpekIeHUH (MpodmibHblid ypoBeHb) / A.I'. MopakoBudy,
I1.B. CemenoB. - M. : Muemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr :
HETOCPEICTBEHHBIN

. Mopaxosu4, A.I'. Anre6pa u Hadana MaremMarndeckoro ananmsa. 10 kmace: B 2 4. Y. 2. 3agauank

JUISL ydamuxcsi 0011eo0pa3oBaTeNIbHbIX yUpexIeHu# (mpo@uibHbIil ypoBeHb) /A.I'. MopakoBudy,
JI.O. lenumena, JI.W. 3BaBuu [u ap.] - M. : Muemo3una, 2020. - 336 c¢. — ISBN: 978-5-346-
01202-3/ - TekcT : HEMMOCPECTBEHHBIH

. Mopakosuy, A.I'. Anredpa n Hayana Matemaruyeckoro ananuza. 11 kmace: B 2 4. Y. 2. 3agayank

JUTSL yYalmuxcsi 0011eo0pa3oBaTeNbHBIX yupexaeHui (mpodunbHblil ypoBeHb) / A.I'. MopakoBud,
JI.O. lenumesa, JI.U. 3BaBud [u ap.],- M. : Muemosuna, 2020. - 137 c. — ISBN: 978-5-346-
02411-8/ - TekcT : HEMOCPEACTBEHHBIIH



3.2.2. DeKTPOHHBbIE N31aHUS (31eKTPOHHbIE PeCypPChl)

1.

10.

Bceepoccuiickue untepHer-onumnuansl. - URL: https://online-olympiad.ru / (nara oOpamieHus:
12.07.2021). - TeKcT: 3JIeKTPOHHBIH.

Enunas xomuiekiusi 1uQpoBbIX —0o0pasoBaTenbHbIX pecypcoB. - URL:  http://school-
collection.edu.ru / (mara oopamenus: 08.07.2021). - TekcT: 3IEKTPOHHBII.

WNudopmannonnas cuctema «EnnHoe OKHO AOoCTyma K oOpasoBareibHBIM pecypcam». - URL:
http://window.edu.ru / (mara o6pamienuns: 02.07.2021). - TekcT: 37CKTPOHHBIIA.

Hayunast snexkrponnas oubiauoreka (HOB). - URL: http://www.elibrary.ru (mata oOpaiieHus:
12.07.2021). - TeKcCT: 3JIeKTPOHHBII.

OTtkpbIThiii  KOJUIEK. Matemaruka. - URL: https://mathematics.ru / (mata oOparieHus:
08.06.2021). - TekCT: 3JEKTPOHHBIIA.

[ToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (mara oOparieHwus:
12.07.2021). - TeKcT: 3JIeKTPOHHBII.

CnpaBoyHUK o MaTeMaTuKe JUIS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2021). - Tekcrt:
AJIEKTPOHHBIN.

Cpennsisi Mmarematuyeckast nuaTepHeT mkona. - URL: http://www.bymath.net / (nara obparnienus:
12.07.2021). - TekcT: 371€KTPOHHBIIA.

Oenepanbubiii mopran «Poccuiickoe obOpasoanme». - URL:  http://www.edu.ru / (mara
obparmenusi: 02.07.2021). - TekcT: 37I€KTPOHHBIH.

®denepanbHbli IEHTp HHPOPMAIMOHHO-00pa3oBaTelbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mata oopamenus: 01.07.2021). - TekcT: AMEKTPOHHBIH.
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOU JUCIHUATLIAHBI

KoHTpo/IbH 01leHKapaCKPHIBAIOTCS YePE3yCBOCHHBIE 3HAHUS U MPUOOPETEHHBIE 00YYarOIIUMHUCS
YMEHHS, HampaBleHHbIE Ha  (OpPMUPOBaHME OOMMX W MPOPECCHOHATBHBIX KOMIETCHINH.
Komnereniuu J0KHBI OBITH COOTHECEHBI C MPEAMETHBIMU pe3ylbTaTaMu. sl KOHTPOJS M OLECHKH
pe3yabTaToB O0YYEHHUs MPENoAaBaTeb BBIOMPACT (OPMBI U METOABI C YU4ETOM HpOoQecCHOHATH3AINN
00y4YeHHs 10 MPOrpamMMe AUCHUTUINHBL.

Kox v HanmenoBanue

Pasznen/Tema

THI OLleHOYHBIX

Pazgen 5, Temsr 5.1, 5.2

Paznen 6, Temur 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

Paznen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6,7.7

IT-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

(popMupyemMbIX KOMIIETEHUHI MepOonpUATHIA
OK 01 Bri6upats crioco0bl Paznmen 1, Tema 1.1,1.2, 1.3 TectupoBanue
pelieHus 3a1a4d [-0/c5,14,1.5,1.6 VCTHBIIH onmpoc
HpO(l)eCCI/IOHaHBHOI;'I Paznen 2, Tems1 2.1,2.2,2.3,2.4,2.5 MaTeMaTHaIeCKHit
NeATeNbHOCTH TpuMeHuTensHo | 11-0/c, 2.6 JIMKTaHT
K Pa3JIMYHBIM KOHTEKCTaM Pasnen 3, Temsr 3.1, 3.2, 3.3 WNuausuayansHast

IT-o/c, 3.4 CaMOCTOSTEbHAS

Pasnen 4, Temst 4.1, 4.2, 4.3, 4.4, 4.5, pabora

ﬁe’ 4.7 IIpencraBnenue
-0/c, 4.8,4.9,4.10,4.11 PE3YITBTATOR

NPaKTHIECKUX PadoT

3anuTa TBOPUYECKUX
pabor

3amura
WHANBUAYAJIbHBIX
MPOCKTOB
Konrtponbnas pabora

6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
Paznen 7, Temwsr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

Paznen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,

Paszien 8, Tewmst 8.1, 8.2, 8.3, 8.4, 8.5, Brinosnerne

8.6 3K3aMteaL[I/IOHHBIX

Paszien 9, Temsi 9.1,9.2,9.3,9.49.5 Sadatm

Paznen 10, Temsr 10.1, 10.2, 10.3, 10.4

Paznen 11, Temsr 11.1,11.2, 11.3

IT-o/c, 11.4,11.5, 11.6 IT-o/c, 11.7

Paznen 12, Temsr 12.1, 12.2, 12.3, 12.4

Pazgen 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 [T-o/c, 13.6

Paznen 14, Temsl 14.1, 14.2, 14.3, 14.4,

14.5

IT-o/c, 14.6
OK 02 Mcmons30BaTh Paznen 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, Tectuposanue
COBpPEMEHHbBIE cpejicTBa noucka, | 1.5, 1.6 VCTHBII Ompoc
aHaJIM3a ¥ HHTEPIPETAIIN Paznen 2, Temsr 2.1, 2.2,2.3,2.4, 2.5 TI- MaTeMaTHaecKuii
vH(pOPMAIUH, 1 o/c, 2.6 JMKTaHT
nH}opMaIoHHkle TexHomornn | Paszaen 3, Temsr 3.1, 3.2, 3.3 Il-o/c, 3.4 VHuBUyaIbHAS
JJIA BBITIOJIHEHHS 3a1a4 Paznen 4, Temnt 4.1, 4.2, 4.3, 4.4, 4.5, CaMOCTOATEIbHAS
IPOBECCHOHATEHOM 4.6,4.7 I-o/c, 4.8, 4.9, 4.10, 4.11 paora
JCSITEIbHOCTH Pasnen 5, Temsi 5.1, 5.2 Ipencrasnenue

Pasznen 6, Temst 6.1, 6.2, 6.3, 6.4, 6.5, pe3yIbTaToB

MPAKTHYECKUX padoT
3ammTa TBOPYECKUX

pabor

3amura

HHAUBUAYATBHBIX




8.6
Paznen 9, Tems1 9.1, 9.2,9.3,9.4,9.5

MIPOEKTOB
Konrtponbnas pabora

Pa3I[eJI 10, Temsl 101, 10.2,10.3,104 Breimmosiaesne

Paznen 11, Temsr 11.1, 11.2, 11.3 IT-o/c, JK3aMCHAIIMOHHBIX

11.4,11.5,11.6 IT-o/c, 11.7 3aJaHuH

Paznen 12, Temnr 12.1, 12.2, 12.3, 12.4

Paznen 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

Paznen 14, Tems! 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03 IInanupoBath u Paznen 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, TectupoBanue
peann30BbIBaTh COOCTBEHHOE 15,16 VCTHBIH 0mpoc
podecCHoHaIbHOE U Paznen 2, Temnr 2.1,2.2,2.3,2.4,2.511- MaTeMaTHIeCKHii
JIMYHOCTHOE Pa3BUTHE, o/c, 2.6 JAKTAHT
IPEeAIPUHIMATEIBCKYIO Paznen 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 VIR MBIy ATbHAS
JNIEATETEHOCTD B Pasnen 4, Temsr 4.1, 4.2, 4.3, 44, 45, CaMOCTOATENbHAS
npodeccHoRabHOi chepe, 4.6,4.7T-0/c, 4.8,4.9,4.10,4.11 pabota
UCIIOJIb30BATh 3HAHUS T10 Paspen 5, Temer 5.1, 5.2 [Ipexncrasienue
(DMHAHCOBOH rPAMOTHOCTH B Paznen 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, Pe3yIbTATOB

PA3JINYHBIX ) XU3HCHHBIX
CUTYyalusix

6.6, 6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
Paznen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6, 1.7 I1-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

Paznen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

Pa3znen 9, Tems1 9.1, 9.2, 9.3, 9.4,9.5
Paznen 10, Temsr 10.1, 10.2, 10.3, 10.4
Paznen 11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

Paznen 12, Temsr 12.1, 12.2, 12.3, 12.4
Paznen 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

Paznen 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

MPaKTHIECKHUX PabOT
3amumra TBOPYECKUX
pabort

3amura

WHIMBHTY aJTbHBIX
MIPOCKTOB
KonTponbhas
paborta

Beinonnenue
9K3aMEHAIMOHHBIX
3a1aHUI

OK 04 B¢ dextuBHO
B3aMMO/IeHICTBOBATh U PabOTaTh
B KOJUICKTHBE U KOMaH/Ie

Paznen 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,
15,1.6

Paznen 2, Temnr 2.1,2.2,2.3,2.4, 2.5 11-
o/c, 2.6

Paznen 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4
Paznen 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c, 4.8,4.9,4.10,4.11
Paznen 5, Temer 5.1, 5.2

Paznen 6, Temur 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
Paznen 7, Temwsr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

Paznen 8, Temer 8.1, 8.2, 8.3, 8.4, 8.5,
8.6 P9, Temnr 9.1,9.2,9.3,9.4,9.5
Paznen 10, Temsr 10.1, 10.2, 10.3, 10.4
Paznmen 11, Temsr 11.1, 11.2, 11.3 TT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

Paznen 12, Temnr 12.1, 12.2, 12.3, 12.4
Pazgemn 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5II-0/c, 13.6

TectupoBanue
YcTHbIH ompoc
MaremaTruueckui
JTUKTaHT
NunuBunyansHas
CaMOCTOSITeNTbHAS
paborta
IIpencraBnenue
pe3yIbTaTOB
MPAKTHYECKUX padoT
3ammra TBOPUYECKUX
pabor

3ammura

WH/IUBH]Ty aTTbHBIX
MIPOCKTOB
KontpoibHas
paborta
Beinonnenue
9K3aMEHAIlMOHHBIX
3aJIaHHuI




Paznen 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

OK 05 OcymiecTBiaTh yCTHYIO
Y MIMCbMEHHYI0 KOMMYHHKAIIUIO
Ha TOCYJJaPCTBEHHOM SI3bIKE
Poccuiickoit denepanmu ¢
y4eTOM 0COOCHHOCTEH

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

Paznen 2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-
o/c, 2.6

Paznen 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
Paznen 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c, 4.8,4.9,4.10,4.11
Paznen 5, Temsr 5.1, 5.2 P 1, Tema 1.1,
1.2, 1.311-0/c,1.4,1.5,1.6

Paznen 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
Paznen 7, Temnr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6, 7.7 II-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

Paznen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

Pa3znen 9, Temsr 9.1,9.2, 9.3, 9.4,9.5
Pazgen 10, Temsr 10.1, 10.2, 10.3, 10.4
Paznmen 11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

Paznen 12, Temsr 12.1, 12.2, 12.3, 12.4
Paznen 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

Paznen 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.

TectupoBanue
VYeTHBI onpoc
MaremaTnueckuit
JTUKTaHT
WnnauBunyansHas
caMoCTOsITeNbHAas
pabora
IIpencrasnenue
pE3yIBTaTOB
NpaKkTUYECKUX PadboT
3ammuTa TBOPUECKUX
pabort

3ammuTa
WHAUBUYaJTbHBIX
MIPOEKTOB
KonTponbHas
pabora
Breinonnenue
9K3aMEHAIlMOHHBIX
3aJlaHuil

OK 06 IIposiBiaTh rpa’aaHCcKo-
MaTPUOTHYECKYIO MTO3ULHIO,
J€MOHCTPUPOBATH OCO3HAHHOE
IIOBE/ICHUE HA OCHOBE
TpaJULIMOHHBIX
001IeUeNIOBEYECKUX IEHHOCTEMH,
B TOM YHUCJIE C YYETOM
rapMOHM3aLUU
MEXHAIIMOHAIBHBIX U
MEXPEIUTHO3HBIX OTHOIIEHNH,

Paznen 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4,
15,1.6

Paznen 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
Paznen 7, Temmr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

Paznen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5,
8.6

Paznen 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

TectupoBanue
YcTHbIl ompoc
Marematuyeckuii
JTUKTaHT
WUnpuBuayansHast
caMoCTOsITeNTbHAas
pabora
IIpencrasnenne
pe3yabTaTOB
NPaKTHIECKUX PadoT
3ammTa TBOPUYECKUX

MPUMEHSTH CTAHIAPTHI paGot
AHTUKOPPYIIIUOHHOTO Samura
[MOBEIEHUS VIHIMBU Ty JIbHBIX
IPOEKTOB
KonTponbeHas
paborta
Brmonnenne
5K3aMEHAIMOHHBIX
3aJlaHuH
OK 07 ConelicTBOBaThL Paznen 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, TectupoBanue
COXPaHEHHIO OKPYXKaroIIeh 1516 VCTHBIN onpoc
Cpejibl, pecypcocOepekeHHnIo, Paznen 2, Temnr 2.1,2.2,2.3,2.4, 2.5 11- MaTeMaTHYeCKuii
MIPUMEHSITh 3HAHUS 00 o/c, 2.6 JTUKTAHT
M3MEHEHHUH KJIMMATa, IPUHIIHITEL Paznen 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 VHauBuyaIbHAS
GepeKITHBOTO NPOU3BOJICTBA, Paznen 4, Temni 4.1, 4.2, 43, 44, 45, CaMOCTOATEIbHAS
S((EKTHBHO AeHCTBOBATD B 4.6,4.7 Tl-o/c, 4.8, 4.9, 4.10, 4.11 paGota
YPE3BBIYANHBIX CHTYAITUSIX Pazzen 5, Temer 5.1, 5.2 IIpencraBnenue




Paznen 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 II-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11
Paznen 7, Temwr 7.1, 7.2, 7.3, 7.4, 7.5,
7.6, 7.7 II-0/c¢,7.8,7.9, 7.10 Il-o/c, 7.11,

pe3yJIbTaToB
MPaKTUIECKUX padoT
3amuTa TBOPUECKUX
pabort

7.12,7.13,7.14,7.15,7.16, 7.17 3amura
Paznen 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, HAHIABHTY ATbHBIX
8.6 MIPOEKTOB
Paznen 9, Temn1 9.1,9.2,9.3,9.4,9.5 KouTpoinbHas
Paznen 10, Temsr 10.1, 10.2, 10.3, 10.4 pabota
Paznmen 11, Temsr 11.1, 11.2, 11.3 IT-o/c, Brinonnenue
11.4,11.5,11.6 IT-o/c, 11.7 JK3aMCHAIIMOHHBIX
Pasnmen 12, Temsr 12.1, 12.2, 12.3, 12.4 3aJaHAN
Paznen 13, Temnr 13.1, 13.2, 13.3, 13.4,
13.5IT-o/c, 13.6
Paznen 14, Temnr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
IIK 4.6 Bectu yuer mianosoii | Paznen 1. Tema 1.2. TectupoBanue
norpeOHOCTH B pacxonHbix | Pasmen 2. Temsr 2.5. YcrHslii onpoc
Marepuanax u komiuiekryromux. | Paznen 3. Temst 3.3. MareMaTHyeCKHii
Pasnen 4. Temsr 4.7 IIAKTAHT
1K 5.5. HpOBOHHTE Pa3z[eJ1 6. Tembr 6.10. I/IHZ[I/IBI/I)Z[yaJIBHaSI
OKCIICPUMCHTEL 110 3a/laHHO Pazgen 7. Temnr 7.7., 7.10. caMOCTOSTEIbHAs
METOAUKE, BEIIOJIHATL aHAJIN3 Pasnen 8. Tema 8.5. paGorta
pe3y/IbTaTOB. Pasnen 12. Temsr 12.2. [pencrasnenue
Pazgem 13. Temsr 13.3., 13.6. pe3yIbTaToOB

Paznen 14. Temsr 14.5.

NPaKTHYECKUX PadoT
3anmra TBOPUYECKUX
pabor

3amnra

WHIMBH/TY AJTbHBIX
MIPOEKTOB
KonTponbHas
pabora

Brinonnenue
9K3aMEHAIMOHHBIX
3a1aHUM




