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PACCMOTPEHA YTBEPXIEHO

Ha 3aceganuu MIIK maremaTnueckux u npukaszoM aupekropa I'BIIOY «BOK»
00IINX €CTECTBEHHOHAYYHBIX JTHUCIUTIINH Ne 143-O/1 ot 01 mronst 2026 .
ITpoToxoin Ne 9

or 13 mas 2026r.

Pabouas mporpamMma yueOHOM nucuuruinabl «Marematukay pazpaboTaHa Ha OCHOBE
[TpumepHoil paboueil nmporpammsl 00LIE00pa30BaTENbHON NUCHHUIIINHBL «MaremMaTtuka» ais
npodeccruoHaNbHbIX 00pa30BaTENbHBIX Opranu3anuii, pekomengosanHon A YI'TIC 43.00.00,
yTBepkaAeHHOW Ha 3acenanuu Ilemarormdeckoro coBera ®@I'bBOY IO UPIIO (mporokon
Ne6/2025 ot 18 anpenst 2025r.).

Opranuzanus-pa3paboTyuk:  TOCyJapcTBEHHOE  Oro/pKeTHOe  MpodecCUOHATBLHOE
oOpazoBaTenbHOe yupexaeHue «Bonrorpaackuii sHepretnueckuit komemx» (I'BIIOY
«B32K»)

Pa3pabotuuk:  banaxonoB Anekceit ropesuu, npenogasatens [ BIIOY «BOKy,
AiicaeBa Enena JleonunoBHa, npenoaasaresib [ BIIOY «BOK».

Oxkcnept: baymes Brnagumup Cepreesuy, npenogasareis [ BIIOY «BOK»
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1. OBLIAA XAPAKTEPUCTHKA PABOYEN INPOI'PAMMBbI
OBHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHUKA»

1.1. MecTo IMCUHMILUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOI NMPOrpaMMbl:

O61meobpazoBarenbHas TUCHUIUIMHA «MaTtemaTtukay sSBIseTCs 00s13aTeNbHON YacThIO
001eo0pa3oBaTeILHOTO IMKIAa oOpa3oBaTenbHON mporpammbel.  OOmeoOpa3zoBaTebHAs
TUCIUIUTHHA «MaTeMaTuKay Hapsay ¢ y9eOHBIMH JUCITUTUTMHAMA MaTEMaTHIeCKOT0 ¥ 001IIero
€CTECTBEHHOHAYYHOI'O IMKJIa obecrieuynBaeT (popMUpOBaHHE OOLIUX U MPOPECCHOHATBHBIX
KOMIIETEHIUH.

He.]'ll/l N NINIAHUPYEMBIE PE3YyJbTAaThl OCBOCHUA TUCHUITIJIUHBI:

1.2.1 Ileab AMCHUIJINHBI.

CopmepxaHue TmporpaMmbl  00IIe00pa30BaTENIbHON  TUCHUIUIHHBL  «MaTeMaTuka»
HaIpaBJIEHO Ha JOCTHIXKEHUE PE3YJIbTATOB €€ M3YYCHHUSI B COOTBETCTBHHM C TPEOOBAHUAMH
®I'OC COO c yuerom npodeccronanbHoit HanpasieHHoctr @T'OC CIIO.

1.2.2 TIlnanupyemble pe3yJjbTaThl OCBOEHHUS 00111e00pa30BATEbHOM TUCHUIIUHBI B
coorBeTrcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HadyeHHe TUCUUIUINHA uMeeT rpu ¢popmupoBanuu u pazsutuu OK u I1K:

OK 01 BsiOupars crocoObl pemieHus 3aga4 NpodhecCHOHAIBHON N1eATeIbHOCTU
MIPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02 Hcnonp3oBaTh COBPEMEHHBIE CPEACTBA IOMCKA, AHAIM3a W HMHTEPIPETALNN
uHpopManu, W UHPOpPMAIMOHHBIE TEXHOJIOTMM Ui  BBINOJIHEHUSA  3aj]ad
poQeCCHOHANTBHON eI TEIHHOCTH;

OK 03 IlinanupoBaTh 1 peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHANBHOE U IMYHOCTHOE
pa3BUTHE, MNPEAIPUHUMATEIBCKYIO JEITeNbHOCTh B TpodeccuoHalbHON cdepe,
UCMOJb30BaTh 3HAHUS IO MPaBOBOW M (PUHAHCOBOM TI'PAaMOTHOCTH B PAa3IUYHBIX
KU3HECHHBIX CUTYaIUSX;

OK 04 D¢ ¢exkTuBHO B3auMOIEHCTBOBATh U padOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05 OcyuiecTBasATh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
s3pike Poccuiickoit denepanun ¢ y4eToM 0COOEHHOCTEH COIMAIBLHOTO U KYJIBTYPHOTO
KOHTEKCTAa;

OK 06 IlposBnsATh TIpakKJaHCKO-NIATPUOTUYECKYIO IMO3MIMI0, JEMOHCTPHUPOBATH
OCO3HAaHHOE IIOBEJICHUE HA OCHOBE TPAJULUOHHBIX POCCHUMCKHX JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH, B TOM YHCJIE C YYETOM TApMOHU3ALUN MEKHAIMOHAJIBHBIX U
MEXPEJIUTHO3HBIX  OTHOLICHWM, MPUMEHATh CTaHAApPThl AHTHUKOPPYILHUOHHOTO
IIOBEJICHN;

OK 07 CopelicTBOBaTh COXpPaHEHHUIO OKpYXaloIIeld Cpenbl, pecypcocOepexeHHIO,
NPUMEHSTh 3HaHUSA 00 U3MEHEHUHU KIIMMaTta, MPUHIUIBI OEpeKIUBOTO MPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYAIHBIX CUTYALIUSAX;

1K 1.4 Ocy1iecTBasTh pacuéThl ¢ MOTPEOUTENSIMU 32 TIPEAOCTABICHHBIE YCIIYTH.



Kox n nammenoBanmne
(popmupyemMbIX
KOMIIeTeHI M i

Pe3yabTarsl 00y4yeHnus

Oo0mue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Bpibupats croco0sl
peleHHs 3ama4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO

K Pa3JIMYHBIM KOHTEKCTaM

JIN4HOCTHBIE PE3yJIBTATHI JOJKHBI OTPAKATh

B YaCTH: TPYJIOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TpYyHdy, OCO3HAHHME LIEHHOCTH
MacTepcTBa, TPYA0II00uE;

- TOTOBHOCTbH K aKTUBHOU ACATCIIBHOCTHU
TEXHOJIOTHYECKON M COLIMAJIbHOM HaIpaBJICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INIAHUPOBATH

Y CaMOCTOSATEIHHO BBIIOIHATH TAKYIO JESTEIbHOCTD;
- HHTEPEC K pa3InYHbIM chepaM npodheccuoHaIbHOMN
NESATETHbHOCTH.

MeranpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh:
Osnanenue YHUBEpCaIbHBIMU y4eOHBIMU
IIO3HAaBATCIIbHBIMHN HGﬁCTBI/IﬂMHI

a) 6a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSITEILHO (POPMYITHUPOBATH

U aKTyallu3upoBaTh MpoOIeMy, paccMaTpuBaTh

€€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK

HJIM OCHOBAaHUWA IJId CPaBHCHUS, KJ'IaCCI/I(bI/IKaIII/II/I

H 0000IIeHNS;

- ONpeAeNATh IeMu JCATEIHHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHUKCHHUS,
- BBIBJIAATh 3aKOHOMEPHOCTH U ITPOTHBOPCUHA

B PacCCMaTPUBAEMBIX SIBICHHUSIX;

- BHOCUTH KOPPCKTUBLI B ACATCIbHOCTh, OLICHUBATDH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM, OLIECHUBATh PUCKHU
MOCJIEICTBUH JIEeSTEIHbHOCTH

0) 6a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIaJIETh HaBBIKAMU y4€OHO-HCCIIeIOBATEIHCKON

)41 HpOGKTHOfI ACATCIbHOCTH, HABBIKAMU PA3PCIICHU

3a/1aBaTh

[1P61. Brnagenue MeToamMu J0Ka3aTeNIbCTB, aITOPUTMaMHU
pemieHust 3aaad; yMeHHe (HOpMyJIUpOBaTh ONpPEAEICHHUS,
aKCHOMBI

U TEOpEMBl, INPUMEHATh HUX, NPOBOIUTH JOKA3aTEIIbHBIC
paccyX1eHUsl B X0JI€ pEeLICHMs 3a/1a4;

[1P62. YMeHue onepupoBaTh MOHATHSAMU: CTENEHb UYHUCIA,
jgorapuM 4YMClIa; YMEHHE BBINOJHITH  BBIYHUCICHHE
3HA4YCHUI

U 1peoOpa3oBaHUs BBIPAXEHUH CO  CTENEHSAMH |
aorapupmamu, mpeoOpa3oBaHUs JIPOOHO-PALMOHAIBHBIX
BBIPAKECHU;

I1P63. YMeHue omnepupoBaTh MOHATUSMU: paAllMOHAIIBHBIE,
HppaliOHAIIbHBIE, MOKa3aTelbHbIE, CTETICHHBIE,
Jorapu(pMUUECKue, TPUTOHOMETPUUECKUE YpaBHEHUS U
HEpaBEHCTBA, UX CUCTEMBI;

[1P64. VYmenue onepupoBaThb MOHATHAMU: (QYHKLUS,
HemnpepblBHas (yHKILHMS, TNPOU3BOJAHAsA, IEepBOOOpa3Hasi,
OIIpECIICHHBIM NHTETPAJl; YMEHHE HAXOAUTh IIPOU3BOIHBIE
JJIEMEHTapHbIX  (YHKUIUH,  HUCHOJB3Yys  CIIPAaBOYHBIE
MaTepHajbl; UCCIEN0BaTh B MPOCTEHIINX CiTydasx QyHKIUH
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIIINE

U HauMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH TpaduKu
MHOTOYJIEHOB c HCIIOJIb30BaHUEM anmnapara
MaTEMaTHYECKOI0 aHaJIN3a; IPUMEHATH NIPOU3BOJIHYIO IIPH
pelIeHny 3a1a4

Ha JBI)KEHHUE; PEIaTh NPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOOJIbLINE U HAUMEHbIINE 3HAUEHUS, Ha HaXOXK/CHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHne omepupoBaTh MOHATHUSIMH: paliOHAIbHAS
¢GyHKUMA, moka3aTenbHas (YHKIMSA, CTeHeHHas (QyHKIHS,




mpooem;

- BBISIBJISITH TIPUYHMHHO-CIICJICTBEHHBIC CBSI3H

W aKTyaJIM3UPOBATH 3a4a1y, BbIABUT'ATh THIIOTC3Y

€€ pelICHUs], HAXOUTh APTyMEHTBI

JUIsL JI0Ka3aTeIbCTBA CBOUX YTBEPIXKJICHUH, 3a/1aBaTh
napameTpbl U KpUTEPHH PEIICHHUS,;

- AaHaJIM3upoBaTb IMOJYYCHHBIC B XOJC PCHICHUA
3aj1a4M Pe3yJIbTaThl, KPUTHUECKH OLICHMBATH

HUX JOCTOBCPHOCTD, ITPOrHO3UPOBATH U3SMCHCHUC

B HOBBIX YCJIOBHSX;

pa3pabaTbIBaTh IUIAH PEIICHHS POOJICMBI C YIETOM
aHaJIM3a UMEIOIINXCS MaTepUATbHBIX

U HEMAaTEpHUaIbHBIX PECYPCOB;

- YMETh MEPEHOCHUTH 3HAHUS B [TO3HABATEIBHYIO

1 TIPAKTHYECKYIO 00JIaCTH KHU3HECATCIbHOCTH,

- yMeTh HHTEIPUPOBATh 3HAHUS W3 PAa3HBIX
MpeAMETHBIX 00J1acTeH;
- BBIBUTATh HOBBIE HJIE, npenagarath

OPHUIMHAJIBHBIC MMOAXOAbI U PCHICHUA

JorapupmMuIecKas byHKIHA, TPUTOHOMETPHUUECKHE
(dbyHkumM, oOpaTtHble (QYHKIIMH, YMEHUE CTPOUTH I'papuKH
W3YYEHHBIX (QYHKUUI, HWCHOJB30BaTh TpaduKu TMpU
U3Y4YEHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU PEILICHUH 3a]1a4
U3 APYTrUX YYEOHBIX IPEAMETOB U 33]1a4 U3 PeaIbHOM KU3HH,
BbIpaxarb (popMyIamMH 3aBUCUMOCTH MEX]y BEIMYNHAMM;
[TPG6. YMeHnue peniaTh TEKCTOBBIC 33/1a4H Pa3HBIX TUIIOB (B
TOM YHUCJI€ Ha TPOLEHTHI, JOJIM U YacTHU, Ha JBIKEHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYyT, HAJOTH, 3aJaud U3
o0JacTu ynpaBiIeHUs TUYHBIMU U CEMEHHBIMU (PUHAHCAMH);
COCTABIISATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA MU UX
CUCTEMbI MO YCIOBHIO 3aJ[aud, HCCIEAOBAaTh MOIYyUYEHHOE
peleHre U OLEHUBATh PABIONOI00HOCTh PE3yIbTaTOB;
[IP67. VYwmenue omnepupoBaThb MOHATUAMU: CpEIHEE
apupMeTHIecKoe, MenuaHa, HauOoJbllee W HaUMEHbIIEe
3HAuUEHUS, pa3Max, AUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHE M3BJIEKaTh, HHTEPIPETHPOBATH
UHPOpPMALIMIO,  MpPEJICTaBIEHHY0 B  Tabiaumax, Ha
IrarpaMmmax, rpadukax, OTpaXKarollyro CBOHCTBA pealbHBIX
IpOIIECCOB M SBJCHUHN; MPEACTaBIATh HHGPOPMALUIO C
MOMOLIpI0  TadnMLl M JuarpamMM;  HCCIEIOBaTh
CTaTUCTHUYECKHUE JaHHbIE, B TOM YHUCIIE

C TpHUMEHEHHEeM TrpaHuyecKuX METOJI0OB U AJIEKTPOHHBIX
CPEICTB;

[TP68. YMmenue onepupoBaTh MOHATUSMU: CITyIAMHBINA OTIBIT
U cIy4aiiHOe COOBITHE, BEPOATHOCTh CIYYaiHOTO COOBITHS;
YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIOJIH30BAHUEM
rpadM4ecKux METOJIOB; MPUMEHSATh (HOPMYJIIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (AKTBl H
(dbopMysBl TIpU PELICHWH 3ajay; OLEHHBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO

CO CIIy4aifHBIMU BETUYMHAMU;, YMEHHUE TPUBOIUTH TPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBITNX YHCEN B IPUPOIHBIX

1 OOILECTBEHHBIX SIBICHUSX;




[1P69. YMenue omnepupoBaTh MOHATUSMH: TOYKa, MpsMasi,
IUIOCKOCTB, IIPOCTPAHCTBO, JBYyTpaHHBIN yroJI,
CKpEIIMBAIOIINECS IpsIMBIE, IapajlieIbHOCTh u
NEPIIEHIUKYJIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YIOJl MEXAY IIPSAMBIMH, YIOJI MEXAY NMPSIMON
U IUIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSMH, PACCTOSTHUE OT
TOYKM [JO IUIOCKOCTH, PACCTOSHUE MEXAY IpSIMbIMHU,
paccTosiHUE MEXIYy IUIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh
Ipy pelIeHUH 3a7ad HW3ydeHHbIe (AaKThl M TEOPEMBI
IUIAHUMETPUM; YMEHHE OLIEHMBAaTh pa3Mepbl OOBEKTOB
OKPY’KaIOIIEro MUPA;

[1P610. YMmeHue onepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK,
CEUYEeHUE MHOIOIpaHHUKa, KyO, Mapajuienenunesn, npusma,
nupamuzia, Gurypa u MOBEPXHOCTb BpallleHMs, LMJIUHID,
KOHYC, 1map, chepa, ceueHus GuUrypbl BpalieHus, INIOCKOCTb,
Kacaromiasicss  cepbl, LMIMHIpA, KOHYycCa, IUIOLIA/b
MOBEPXHOCTH NUPAMUJBL, TPU3MBI, KOHYCa, LMIUHAPA,
wiomaab  cepbl, o00beM  Kyba, HOPSIMOYTOJBHOTO
napajuiesienuneaa, TMpaMu/sl, IPU3Mbl, HUJIMHAPA, KOHYCA,
11apa; yMeHue u300paxaTrb MHOTOIPAaHHUKH

Y IOBEPXHOCTH BPALLEHUS, UX CEUYEHUS OT PYKH, C TOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPENCTB;
YMEHHE pPaclio3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh IPaBUJIbHBIE MHOTOI'PAaHHUKY;

[1PG11 Ymenue onepupoBath MOHATUSIMU: IBUKEHUE

B TPOCTPAHCTBE, NOJOOHBIE (UTYpPHl B IPOCTPAHCTBE;
HCIIONBb30BAaTh OTHOLICHHWE IUIONIAJEH MOBEPXHOCTEN U
00BbEeMOB NMOAOOHBIX (UTYp TPU PELICHUH 3a/1aY;

[IPG12. YMeHHEe BBIUUCIATH T€OMETPUUECKHUE BEIMYUHBI
(MHa, yroj, Iom@aab, o0beM, IJIOLIAa]b MOBEPXHOCTH),
WCIIOJIb3YSl U3YUYEHHbIE (OPMYJIIBI U METOIBI;

[1P613. YMenue onepupoBaTh NOHATHUAMHU: IPSIMOYTOJIbHAS
CUCTeMa KOOpPAMHAT, KOOPAWMHATBI TOYKH, BEKTOD,
KOOpJAWHATBl BEKTOPA, CKaJISIPHOE MPOU3BEIECHHUE, YTOJ
MEXJYy BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHHE




BEKTOpa HA YHCIO; HAXOAUTh C IMOMOIIBI M3YyUYEHHBIX
(hopMysT KOOpIMHATBHI CEPEIWHBI OTPE3Ka, PACCTOSHUE
MEXYy IByMs TOUKaMU;

[1P614. YMmenue BoIOUpaTh MOAXOASIIMA U3yYSHHBINH METOT
JUIsL pellieHUs 3a/Jaud, paclo3HaBaTh MaTEMaTHUYECKUE
(hakThI

Y MaTeMaTHUYECKUE MOJICNIM B MPUPOJIHBIX M OOLIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE HPHUBOJUTH HPHUMEPHI
MaTE€MaTUYeCKUX OTKPBITUH POCCUMCKOM M MHPOBOU
MaTeMaTU4YeCKON HAyKH1

OK 02. Hcnonb3oBath
COBpEMEHHBIE CpencTBa
MONCKa, aHanmm3a "
MHTEpIpeTaluyu nHpopmanuu,
148 MH(pOpMaLMOHHbIE
TEXHOJIOTUH I BBINOJHEHUS
Bajau npodecCuoHATbEHON

JICATCIIBHOCTHU

JImgHOCTHEIC PE3YIbTAaThl JOJI’KHBI
YaCTH: HCHHOCTU HAYYHOI'O ITO3HAHU:

OTpaXkaTb B

-c()OpMHPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOINECTBEHHOW MPAKTHKH,
OCHOBAHHOTO

Ha JIMAJIOTe KYJBTYP, CIOCOOCTBYIOMIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUPE;
MertarnpeaMeTHbIE Pe3yIbTaThl JOJDKHBI OTPAXKaTh:
Osnanenue YHHMBEpCAIbHBIMU yueOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uHpopmMaueil:

- BJIQJIETh HaBBIKAMH MOJNYYeHHS WHPOpMAIUU W3
UCTOYHHUKOB  Pa3HbIX THUIOB, CAMOCTOSITEIBHO
OCYIIECTBIISITh TMOWCK, aHAJIHN3, CUCTEMATH3AIHI0 U
MHTEpHpEeTanio MHPOPMAIIUN Pa3IMYHbIX BHJIOB U
dhopm mpecTaBIeHNUs,

- CO37aBaTh TEKCTbl B pa3IM4YHBIX (opMaTax c
Y4eTOM Ha3HA4YeHUs WHPOpPMAIUU U  IIeTEBOU

ayJUTOpUH, BBIOMpas  ONTUMANbHYIO  (QopMy
MIpeICTaBICHUS
U BU3yaJIM3allliu;
- OLEHUBaTh  JOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMalUK, €€ COOTBETCTBHE IPAaBOBBIM U

MOPaJIbHO-ITHYECKUM HOPMaM;

[1PG1. Bnagenue merogamMu JOKa3aTeNIbCTB, alfOPUTMaMHU
pelieHus 3aj1ad; yMmMeHue (opMyJIMpOBATh OIpe/eeHus,
AKCHOMBI

U TEOPEMBl, MPUMEHATh MX, MPOBOJUTH JOKa3aTelbHbIE
paccyXKIeHHs B X0/ PEUICHHUS 3a7ay;

[1P62. YMeHue onepupoBaTh MOHATHSAMU: CTENEHb UYHUCIA,
JorapuM 4YHCIa; yYMEHUE BBHINOJHATH  BBIYHCICHUE
3HA4YCHUI

U 1peoOpa3oBaHMS BBIPAKEHHH CO  CTENEHSAMH U
jgorapupmamMu, mpeoOpa3oBaHUs JIPOOHO-PAMOHAIBHBIX
BBIPAKCHU;

I1P63. YMeHue omnepupoBaTh MOHATUSMU: paAllMOHAIIBHBIE,
MppalroHaIbHBIE, MoKa3aTeJbHbIE, CTETICHHBIE,
JorapupMUUECKUe, TPUTOHOMETPUYECKUE YpPaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

[1P64. VYmenue onepupoBaTh MOHATHAMU: (QYHKLHS,
HeTnpepbIBHass (YHKIOWS, TPOW3BOJAHAS, IIEpBOOOpa3Hasi,
OTIpeJIeIeHHBbI MHTErpall; YMEHHe HaXOAUTh NPOU3BOHbIE
JJIEMEHTAPHBIX  (QYHKIWH,  HCIONB3YysS  CIpaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIydasx QyHKIUU
Ha MOHOTOHHOCTb, HAXOJJUTh HAaHOOJIbIIIHE

U HauMEHbIIWE 3HaueHHs (YHKIUI; CTpPOUTH TpaduKu
MHOTOYJICHOB c UCTIOJIb30BaHUEM ammapara
MaTeMaTHYeCKOT0 aHaju3a; MPUMEHSTh MIPOU3BOIHYIO MPU
peLIeHUH 3a1a4




- WCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX U

KOMMYHHKAITAOHHBIX ~ TEXHOJOTHH B  PCIICHHH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX b3
OpraHHU3aIMOHHBIX 3a1a4 c COOJIIOIEHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH OC30MACHOCTH,
TUTHCHBI,  PECypCcOCOCpeKCHHs, IPABOBBIX  H
TUYECKMX  HOPM, HOpM  HH(OPMAIIMOHHON
0e30macHOCTH

Ha JIBI)KEHHUE; PellaTh NPAaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOOJIbIINE U HAUMEHbILINE 3HAYCHUS, HA HaX0XKICHHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omepupoBaTh MOHATHIMH: paliOHAIbHAS
¢GbyHKIMA, MoKa3aTenbHas (YHKIHA, CTEHeHHAs (DyHKITHS,
JorapupmMuyecKas byHKIMS, TPUTOHOMETPUUYECKHE
¢byHkuuu, obpaTtHble (DYHKIMH; YMEHHE CTPOHTH Tpaduku
U3yueHHbIX (YHKIMH, UCHONb30BaTh TpapuKH  IpH
U3Y4YEHUHU [TPOLIECCOB U 3aBUCUMOCTEH, IIPU PEILICHUH 3a]a4
U3 JpyTUX y4eOHBIX IPEIMETOB U 33]1a4 U3 peallbHON KU3HU;
BBIpaKaTh (POPMYIIaMU 3aBUCHMOCTH MEX/Y BEINYMHAMU;
[1P66. YMeHnue pemiaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
TOM YHCJIE€ Ha IPOLEHTHI, JOJM WU YacTHU, Ha JIBUIKEHUE,
paboTy, CTOMMOCTb TOBApOB M YCIyT, HAJOTH, 3a/a4d U3
00J1acTH yIPaBJICHUS JIMYHBIMUA ¥ CEMEHHBIMH (PUHAHCAMH ),
COCTABJIATh BBIPAKEHUS, YpaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI MO YCJOBHMIO 3aJ[aud, MCCIEA0BAaTh IOJIYyUYEHHOE
peleHne U OLEHUBATh MPaBAONOJO0OHOCTh Pe3yIbTaTOB;
[IP67. VYmenue omnepupoBaTb NOHATHUAMU: CpEIHEE
apupMeTHyecKoe, MenuaHa, HauOoblllee U HauMEHbIIee
3HAUEHUs, pa3Max, JUCHEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh
nH(popMalMio, TpPEJICTaBICHHY0 B  TaOnumax, Ha
Juarpammax, rpadukax, OTpaXkarollyro CBOHCTBA pealbHbIX
MIPOLIECCOB U SIBICHUN; NPEACTABIATh HHGOPMAILUIO C
MOMOIIbI0  TabmuI M JUarpaMM;  HCCIIEAOBaTh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHCIIE

C MpUMEHEHHEeM TrpaUyecKuX METOJ0B U 3JIEKTPOHHBIX
CPEICTB;

[1P68. YMeHnue onepupoBaTh NOHATUSAMH: CIYYalHBINA OIBIT
U ClIy4ailHOe COOBITHE, BEPOSTHOCTh CIIYYaitHOTO COOBITHS,
YMEHHME BBIUUCIATH BEPOSTHOCTE C  MCIIOJIB30BAaHUEM
rpadUyecKux MeTOAOB; MPUMEHATh (HOPMYIIbI CIOKEHUS U
YMHOXXEHUSI BEPOATHOCTEH, KOMOMHATOpHBIE (AKTBI U
¢opMysBl IIpU PEUIEHWU 337ay; OLEHHBATh BEPOSTHOCTH




peanbHBIX COOBITHI; 3HAKOMCTBO

CO CJIy4alHBIMH BEJIMYMHAMHU; YMEHHUE IPUBOJUTH IPUMEDHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOIHBIX

1 OOILECTBEHHBIX SIBJICHUSX;

[1P69. YMenue omnepupoBaTh MOHATUSAMHU: TOYKA, IpsMasi,
IUIOCKOCTB, IIPOCTPAHCTBO, JBYyTpaHHBIN yroJI,
CKpELIUBAOIIHECS IIpsIMBIE, [apaJuIeIbHOCTh 51
NEPIIEHIUKYJISIPHOCTD MPSIMBIX

Y IUIOCKOCTEH, yroJl MEXIY IPSIMBIMH, YIOJI MEXAY MPAMON
U IUIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSIMHU, PACCTOSIHUE OT
TOUYKH

JI0 IUIOCKOCTH, PACCTOSIHUE MEXIy NPSAMBIMH, PACCTOSIHHUE
MEXAY IUIOCKOCTSMH; YMEHHE UCIIOJIb30BaTh IIPH PEIICHUH
3aJa4 U3y4eHHbIE (DAKThI U TEOPEMbI IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOLETO MUPA;
[1P610. YmeHue onepupoBaTh HOHATHUSAMH: MHOTOTPAHHUK,
CeUYeHHWE MHOTOrpaHHUKa, KyO, Mapaienenumnesn, npusma,
nupamuaa, Gurypa M MOBEPXHOCTb BpallleHHs, LHJIUHID,
KOHYC, 11ap, cepa, ceueHus pUrypbl BpalieHus, I0CKOCTb,
Kacaromasicss  cepbl, LIMIMHIpA, KOHYyCa, IUIONIA/Ib
IIOBEPXHOCTH IHPAMHU[IbI, MPU3MBI, KOHYCa, LWIAHJIPA,
wiomaab  cgepbl, o00beM  Kyba, HPSIMOYTOJBHOTO
napajuieJenuIe a, MMpaMuIbl, MPU3MBbL, HAIUHAPA, KOHYCa,
11apa; yMeHue u300paxaTrb MHOIOIPaHHUKH

Y IOBEPXHOCTH BPALEHUS, UX CEYEHUS OT PYKH, C IOMOILBIO
YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHUE paclio3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHUE
pacrno3HaBaTh IPAaBUIbHBIE MHOTOTPAHHUKH;

[1PG11 Ymenue onepupoBath MOHATHSIMU: IBUKEHUE

B TPOCTPAHCTBE, NOJOOHBIE (UTYpPHl B IPOCTPAHCTBE;
HCIIOb30BAaTh OTHOLICHHWE IUIONIAJAEH MOBEPXHOCTEN U
00BbEeMOB NMOAOOHBIX (UTYP IPU PELICHUH 3a/1aY;

[IPG12. YMeHUEe BBIUUCISATH T€OMETPUUECKHE BETHUYMHBI
(MHa, yrom, momaab, o0beM, IJIOLIa]b MOBEPXHOCTH),
UCHOJIb3Ys U3yUeHHbIE (POPMYJIBI U METO/IBI,




[1P613. YMenue onepupoBaTh NOHATHAMHE: TPSIMOYTOJIbHAS

CHUCTCMa KOOpAHWHAT, KOOPAHUHATBI TOYKH, BEKTOp,
KOOpAUWHATbl BCKTOpa, CKAJAPHOC MPOU3IBCIACHUC, YTOJI
MCXKAY BCEKTOpaMH, CyMMa BCKTOPOB, IIPOU3BEACHUC

BEKTOpa Ha YHCJIO; HAXOAUTH C MOMOIIBI M3yUYEHHBIX
(hopMysT KOOpIMHATHI CEPEIWHBI OTPE3Ka, PACCTOSHUE
MEXYy IByMs TOUKaAMU;

[1PG14. YMmenue BoIOUpATh MOIXOASMIINNA U3YUEHHBIH METOT
JUIsL  pellieHus 3a/ayd, paclo3HaBaTh MaTEeMaTHUYeCKHe
(hakThI

¥ MaTeMaTUYECKHE MOJIENU B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOJUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUMCKOM M MHPOBOU
MaTeMaTHYeCKON HAyKH1

OK 03. ITnanupoBatb

U peaan30BbIBATH
COOCTBEHHOE
npodeccuoHaaIbHOe

U JIMYHOCTHOE Da3BUTHE,
IIPEIITPUHUMATEIBCKY IO
JeSITENIbHOCTD

B IIpodeccuoHaIbHOM cdepe,
MCIIOJIb30BaTh 3HAHUS

[0 MPaBOBOM M (PUHAHCOBOM
IPaMOTHOCTU B Pa3JIMYHBIX
YKU3HEHHBIX CUTYalLUsAX

JlugHOCTHBIE PE3yJIbTATHI JOJHKHBI OTPAXKATh

B YaCTH: JYXOBHO-HPABCTBEHHOT'O BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
3TUYECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIEHWBATh CUTYAIMI0 U TMPUHUMATh
OCO3HaHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOMYMBOTO OYIyIIero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTENSM

U (WIK) ApyTUM YWiIEHaM CEMbHU, CO3aHUI0 CEMbU Ha
OCHOBE  OCO3HAaHHOTO  TPHUHATHUS  LEHHOCTEH
CEMEMHON KW3HU B COOTBETCTBUHM C TPATULIMSIMHU
HapozoB Poccuu;

MeranpeameTHbIe pe3yabTaThl TOJDKHBI OTPAXKaTh:
OBnazieHue  YHHMBEPCAIBHBIMU  PETYJSITUBHBIMHU
JEACTBUSAMMU:

a) cCaMOOpTaHU3AIIHS:

- CaMOCTOATEIbHO OCYLIECTBIIATH [MO3HABATEIbHYIO
JeSITeNIbHOCTb, BBISIBIISTH MPOOJIEMBI, CTABUTH

1 (hopmMyIupoBaTh COOCTBEHHBIC 3a/1aU1

[1PG1. Bnanenue merogamMu JOKa3aTeNIbCTB, alfOPUTMaMHU
pelieHus 3aj1ad; yMeHue (OopMyJIMpOBaTh OINpe/eeHus,
aKCHOMBI

U TEOpEMBl, INPUMEHATh HUX, NPOBOIUTH JOKAa3aTEIIbHBIC
paccyX1eHUsl B X0JI€ pEeLIeHMs 3a/1a4;

[1P64. VYmenue onepupoBaThb MOHATHAMU: (QYHKLHS,
HemnpepblBHas (yHKLHMS, TPOM3BOJAHAsA, IEepBOOOpa3Has,
OIIpECIICHHBIM UHTETPpaJl; YMEHHE HAXOAUTh IIPOU3BOJIHBIE
JJMIEMEHTapHbIX  (YHKUUN,  HCIOJIb3YSd  CIPAaBOYHbIE
MaTepHajbl; UCCIEN0BaTh B MPOCTEHIINX CiTydasx QyHKIUH
Ha MOHOTOHHOCTb, HaXOJUTh HanOOJbIIINE

U HauMEHbIIWE 3HaueHHs (YHKIUI; CTPOUTH TpapuKu
MHOTOYJICHOB c HCIIOJIb30BaHUEM anmnapara
MaTEMaTHYECKOI0 aHaJIN3a; MPUMEHATH IIPOU3BOJHYIO IIPH
pelIeHny 3a1a4

Ha JBI)KEHHUE; PEIaTh PAKTUKO-OPUEHTUPOBAHHBIE 33/1a4H
Ha HauOoOJIbLINE U HAUMEHbIINE 3HAUEHUS, Ha HaXOXKJCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omepupoBaTh MOHATHUSIMH: paliOHAIbHAS
¢byHKIMA, Moka3aTenbHas (YHKIMA, CTEHeHHas (QyHKIHS,
jorapupMuIecKas byHKIWMS, TPUTOHOMETPHYECKHUE




B 00pa30BaTeNbHON JCATENBHOCTH W >KU3HEHHBIX
CUTyallUsX; CaMOCTOSITE€IbHO COCTaBIATh IUIaH
pemieHUst MPOOJIEMbI € YYETOM  HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH

U IIPEINIOYTEHUH; 1aBaTh OLICHKY HOBBIM CHUTYAIHsIM;
0) CaMOKOHTPOJIb:

UCTOJB30BaTh TPUEMBl peIeKCUU JJIs  OLCHKH
CUTYyallu{, BBIOOpA BEPHOT'O PEILLICHMS;

- yYMETh OLEHHMBATh PHCKH H CBOEBPEMEHHO
IIPUHUMATh PELIEHMS [0 UX CHIDKEHUIO;

B) AMOLIMOHAJIbHBI HMHTEJUIEKT, MpeAroarariuui
C(OPMHUPOBAHHOCTB:!

BHYTPEHHEH MOTHBAINH, BKIIIOYAIOIIEH CTpEeMIICHHE
K JIOCTHXKEHHIO IeIM U yCIleXy, OINTUMH3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOS

U3 CBOMX BO3MO>KHOCTEH;

- DMIIATUH, BKIIOYAMONIEH CIMOCOOHOCTh TOHMMATH
HMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh

€ro  MpH  OCYIIECTBICHHMH  KOMMYHHUKAIIHIH,
CIOCOOHOCTh K COUYBCTBHIO U COIEPEKHUBAHUIO;

- COLMATbHBIX HAaBBIKOB, BKITFOYAIOIINX CITOCOOHOCTH
BBICTPaMBaTh OTHOLIEHUS C JAPYTHMMH JIIOJIbMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC M pa3pemarh
KOH(QJIUKTBI

¢byHkuuu, obpaTtHble (YHKIMU; YMEHHE CTPOUTH Tpaduku
U3yYeHHbIX  (YHKIMH, UCHONb30BaTh TpapuKH  IpH
M3Y4YEHHUHU MIPOLIECCOB U 3aBUCUMOCTEN, IIPU PEILICHUH 3a]a4
U3 JpyTUX y4eOHBbIX IPEIMETOB U 33]1a4 U3 peallbHON KU3HY;
BBIpaXaTh GOPMYIIaMHU 3aBUCIMOCTH MEX/y BETMUYNHAMU;
[TP66. YMeHue pemarh TEKCTOBBIC 3aa491 PA3HBIX THIIOB (B
TOM YHUCJIE Ha IPOLEHTHI, JOJM WU YacTHU, Ha JIBHIKEHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJOTH, 3a/a4d U3
00JIacTH yIpaBJICHUS JINYHBIMUA ¥ CEMEHHBIMH (PUHAHCAMH ),
COCTABJIATh BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA M HX
CUCTEMBI 1O YCJIOBHMIO 3aJaud, MCCIEA0BaTh IOJYyUYEHHOE
peleHne U OLEHUBATh MPaBAONOJ00OHOCTh PE3yJIbTaTOB;
[IP67. VYmenue onepupoBaTb HOHSTUAMU: CpEIHEE
apupMeTHyecKkoe, MenuaHa, HauOosbllee U HauMEHbIIee
3HAUEHUs, pa3Max, JUCIEPCUs], CTAaHAAPTHOE OTKJIOHEHUE
YKMCIOBOTO HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATh
nH(poOpMalMI0, TpPEJICTaBICHHYO B  Ta0numax, Ha
Juarpammax, rpadukax, OTpaXkarollyro CBOHCTBA pealbHbIX
MPOLIECCOB U SIBICHUN; NPEACTAaBIATh HHGOPMAILUIO C
NOMOIIBI0  TabnaMly W JuarpamM;  HCCIeloBaTh
CTaTHUCTUYECKUE J[laHHble, B TOM 4YHUCJIE C MPUMEHEHHEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPE/CTB;

[TP68. YMenue onepupoBaTh MOHATUSIMHE: CIIYYaHBIA OTBIT
U CilydailHOe COObITHE, BEPOSATHOCTh CIIy4alHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C MCIOJIb30BAHHEM
rpadMuecKux METOJOB; MPUMEHATh (DOPMYJIIBI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (AKTBl H
(dbopMysBl TIpU pPELICHWH 33jay; OLEHHBATh BEPOSTHOCTH
peaIbHBIX COOBITHIA; 3HAKOMCTBO

CO CITy4YailHBIMM BEJIMYMHAMU; YMEHHE IPUBOIUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B TPUPOIHBIX

1 OOILECTBEHHBIX SIBICHUSX;

[1PG14. YMmenue BbIOMpaTh NOAXOASAIINN H3YUEHHBIH METOT
JUI  pellleHus 3a7add, pacro3HaBaThb MaTEeMaTHYECKHE
(hakThI




1 MaTEMaTHUYECKUE MOJIEIU B IPUPOIHBIX U OOLIECTBEHHBIX
SBJIICHUSAX, B HCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPHI
MaT€MaTHYECKUX OTKPBITUA POCCUHCKOM M MHUPOBOHU
MaTEeMAaTHYECKON HAYKH

OK 04. Db dexTnBHO
B3aUMO/ICHICTBOBATh

U paboTaTh B KOJUICKTHUBE

U KOMaHjie

JIn4HOCTHBIE PE3yJIbTATHI I0JKHBI OTPAXKATh

B YaCTH: [IEHHOCTHU HAYYHOI'O MO3HAHMS: OCO3HAHHUE
LIEHHOCTH HAy4YHOU JesATEIbHOCTH, TOTOBHOCTh
OCYLIECTBJIATh IMPOECKTHYKD U HCCIEI0BATEIBCKYIO
NEeSATEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE
MeranpeameTHble pe3yabTaThl TOJKHBI OTPAXKaTh:
OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU
EUCTBUSIMU:

0) coBMeCTHAs NeSTCIILHOCTD:

- TOHMMAaThb M MHCHOJB30BaThb IPEUMYIIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- MpPUHUMATHh IIEJIM COBMECTHOM JEATEJbHOCTH,
OpraHU30BBIBATh U KOOPJAMHUPOBATH JEHCTBUS T10 €€
JIOCTUIKEHUIO: COCTaBJISATH  TUJIAH  JICWCTBWH,
pacrpenenaTb pojil ¢ y4YeTOM MHEHUW y4aCTHUKOB
00CyXJaTh pe3yiabTaThl COBMECTHOM paboThI;
OBnazieHue  YHHMBEPCATBHBIMU  PETYJISITUBHBIMHU
JICCTBUSIMMU:

T') IPUHSITHE ce0sl U IPYTUX JIIOACH:

- IPUHUMAaTh MOTUBBI U APTYMEHTHI JPYTUX JIOACH
MIPY AaHAJIN3E PE3YJIbTATOB JIESITEIBLHOCTH;

- IpU3HABaTh CBOE MPaBO U MPABO APYTHUX JIIOAEH

Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTh TOHUMATh MUP C TIO3UIIHH
JIPYTOro 4eyioBeKa

[IP67. VYmeHue omepupoBaTh MOHATUSAMH: CpEIHEE
apupMeTHyecKoe, MenuaHa, HauOosblllee U HauMEHbIIee
3HAUEHUs, pa3Max, AUCIEPCUs, CTAaHAAPTHOE OTKJIOHEHUE
YHCIOBOTO HabOpa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATh
UHPOpPMALIMIO,  MPEJICTaBICHHYHO B  Tabnumax, Ha
auarpammax, rpadukax, oOTpaXkarollyro CBONCTBA pealbHbIX
NPOIIECCOB M SIBJICHUH; MPEACTABIATh HH(POPMALUIO C
NOMOILIBI0  Tabnaul W JuarpamM;  UCCIeloBaTh
CTaTHUCTUYECKUE JlaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ACTB;

[TP68. YMenue onepupoBaTh MOHATUSIMHE: CIIyYaHBIA OTBIT
U Cily4ailHOe cOObITHE, BEPOATHOCTh CIIy4alHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTh C MCIOJIb30BAHHEM
rpadU4ecKuX METOJ0B; MPUMEHSTh (DOPMYJIIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (AaKTBl MU
(dopMysBl TIpU PEUIEHWH 33jay; OLEHHBATh BEPOSTHOCTH
peabHbIX  COOBITMH; 3HAKOMCTBO CO  CIIy4allHBIMHU
BEJIMYMHAMHU; YMEHHE NIPHUBOJUTH IPUMEPHI NPOSBICHUS
3aKOHA OOJIBIIMX YHCET B IPUPOTHBIX

Y OOILIECTBEHHBIX SIBICHUSX;

[1PG14. YMmenue BoIOMpaTh NOAXOASAIINN U3YUEHHBIN METOA
JUIs  pellleHusl 3a7aydd, pacro3HaBaThb MaTEeMaTHYECKHE
(bakTbI

Y MaTeMaTHYECKUE MOJETH B MPUPOIHBIX M 0OIIECTBEHHBIX
SBJIEHUSIX, B MCKYCCTBE, YMEHUE MPHUBOJIUTH MPHUMEPHI
MaT€MaTHUYECKUX OTKPBITUH POCCUHCKOMW UM MHUPOBOH
MaTE€MaTHYECKOW HAYKH

OK 05. OcymectBisiTh
YCTHYIO M  TUCHBMCHHYIO
KOMMYHHKAITHIO

Ha TOCYJapCTBEHHOM SI3BIKE

JIM4HOCTHBIE Pe3yNbTATHI TOJDKHBI OTPAXKATh
B YaCTH: ICTETUYECKOTO BOCITUTAHUS:

- DCTETMYECKOE OTHOIIEHHUE K MHpY,
ACTETUKY ObITa, HAY4YHOIO U

BKJIrO4as
TEXHUYCCKOI'O

[1PG1. Bnagenue meTogamMu JOKa3aTENbCTB, AITOPUTMAMHU
pemeHust 3anad; ymMeHue (OpMYJIHUpPOBaATh OMpPEISICHUS,
AKCUOMBI W TE€OpPEMbl, MPUMEHATh HX, MPOBOJIUTH
JIOKa3aTeJIbHbIE PACCYKICHHS B X0J/I€ PEIICHUS 3a/1ay;




Poccniickoit ®enepanuu

C yderoM O0cOOeHHOCTeH
COLIMAJIBHOTO U KyJIbTYPHOI'O
KOHTEKCTa

TBOPYECTBA, Tpyda W OOIIECTBEHHBIX
OTHOIIICHHH;

- CIIOCOOHOCTH BOCHPHHHUMATH PA3JIMYHBIC BHIBI
HUCKYCCTBa, TPAAUIIMHA U TBOPUECTBO CBOETO U APYTUX
HapoJIOB, ONIYIIAaTh SMOIMOHAIBHOE BO3CHCTBUE
HCKYCCTBA;

MerarnpeameTHbIe pe3yIbTaThl TOJKHBI OTPAXKATh:
OBnazeHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
JICHCTBHUSMMU:

a) oOIlIeHHE: - OCYUIECTBISATh KOMMYHHUKAIIUU

BO BceX c(epax KHU3HU;

- pacmo3HaBaTh HEBepOaIbHBIC CPEJCTBA OOIICHUS,
IMOHUMAaTh 3HAYCHUE COITMAJIbHBIX  3HAKOB,
pacro3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX
CUTYAaIM U CMATYaTh KOH(JIMKTHI,

- pa3BepHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY
3pEHHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEICTB

cropTa,

[TPGS. YMeHue onepupoBaTh MOHATUSIMU: CITYYaHBINA OIIBIT
U Clly4ailHO€ COOBbITHE, BEPOATHOCTh CIYYalHOIO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTb C HCIHOJIB30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHSTh (HPOPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
(GopMysBl IIpU PELIEHUH 3a7ay; OLEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO

CO CIIy4ailHbIMM BeJIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPbI
IPOSIBJIICHUS 3aKOHA OOJIBIINX YMCEIT B TIPUPOIHBIX

Y OOILECTBEHHBIX SIBJICHUSX;

[1PGY. YMeHnue omnepupoBaTh HMOHATUSAMHU: TOUKA, IpsiMasi,
IUIOCKOCTb, IPOCTPAHCTBO, JIBYIpaHHBII yroi,
CKpEeIlMBaOIINecs IpsIMBIE, [apajIeIbHOCTh u
HEepHEHIUKYJIAPHOCTD MPSIMbBIX

Y IUIOCKOCTEH, yroJl MEXIY IPSIMBIMH, YIOJl MEXAY MPAMOKN
U IUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PacCTOSIHUE OT
TOYKH

710 TIOCKOCTH, PAacCTOSTHHE MEXAY NPSIMBIMHU, PACCTOSHUE
MEX/1y MJIOCKOCTSMHU; YMEHHUE HCII0Ib30BaTh IPU PELUICHUH
3aJa4 U3y4eHHbIe (DAKThI U TEOPEMBI TUTAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOILIET0 MUPA;
I1P610. YmeHue onepupoBaTh NOHATHUSAMH: MHOTOTPAHHUK,
CeUYeHUE MHOTOrpaHHUKa, KyO, Mapajienenumnesn, npusma,
nupamuaa, Gurypa M MOBEPXHOCTb BpallleHHs, LHJIUHID,
KOHYC, 11ap, cepa, ceueHus QUrypsl BpalleHus, I0CKOCTb,

Kacatomascs  chepbl, IMIMHApPA, KOHYyca, IUIOMIAb
MOBEPXHOCTH THPAMHIBI, TMPHU3MBI, KOHYycCa, LWIMHIPA,
wiomanas  chepsl, o6beM Kyba, HPSIMOYTOJIHHOTO

rapajuieJenuIe a, MMpaMuibl, IPU3MBbL, HAIUHAPA, KOHYCa,
1apa; yMeHue n300pakaTb MHOTOTPaHHUKU
Y IOBEPXHOCTH BPALIEHUS, UX CEYEHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HWHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB;
YMEHHE paclio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPABIWIbHBIE MHOTOIPAHHUKU;




[1P611 YMmenue onepupoBaTh MOHATHIMHU: JIBIKECHHE

B TPOCTPAHCTBE, MOA00HBIE (UIYpbl B MPOCTPAHCTBE;
KCMOJIb30BAaTh OTHOILICHUE IUIOUIAJAEH IMOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYD MPU PEIICHUH 3a/aY;

[1P612. YMmeHue BBIYUCIATH T€OMETPUYECKHE BEIUYHHBI
(mvHa, yroJ, ImiIomaab, 00bEM, IUIONIAb MOBEPXHOCTH),
WCIIOJIB3Ys U3YYCHHBIE (POPMYIIBI U METOJIBL;

[TPG13. YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOIbHAS

CUCTEMa KOOpPAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJMHAThl BEKTOPA, CKAJIAPHOE IPOU3BEICHHUE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOMU3BEICHUE

BEKTOpPAa Ha 4YMCJIO; HAaXOOUThb C IOMOILBIO H3YyYEHHBIX
(GbopMyn KOOpAMHATHI CEpPEeIUHBI OTpPE3Ka, PaCCTOSHUE
MEXy IByMS TOUKaMU;

[1P614. YMeHue BBIOMpATh MOAXOISMIINN U3YYSHHBI METO/T
JUIs  pEleHus 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE
(akTbI

¥ MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX M OOLIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH INPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUHCKOM M MHUPOBOMU
MaTE€MaTHYECKOW HAYKHU

OK 06.
IPaXKIAHCKO-
MaTPUOTUUYECKYIO ITO3UIIMIO,
JEMOHCTPHUPOBATh
OCO3HAHHOE IOBEICHUE

Ha  OCHOBE  POCCHMCKHX
JlyXOBHO-HPABCTBEHHBIX
IIEHHOCTEH, B TOM YHCJIe

C y4eTOM TapMOHHU3ALUU
MEXHAIMOHAIBHBIX

51 MEXPEJIUTHO3HBIX
OTHOILIEHUH, IIPUMEHSATH
CTaHJAPThI
AHTUKOPPYNLUOHHOIO

IIposiBnsATH

JIn4HOCTHBIE pe3yJIbTAThI IOJKHBI OTPAKATh

B YaCTH:

- IPaKJaHCKOTO BOCIIUTAHUS: MIPUHSATHE
TPAIUIIMOHHBIX HAIIMOHATBHBIX, OOIIIEYETIOBEUECKIX
TYMaHUCTHYECKUX U IEMOKPATUYECKUX LIEHHOCTEH;
-IIaTPUOTUYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM
CUMBOJIaM,  HUCTOPUYECKOMY U  TPUPOJTHOMY
HacleAulo, MaMsATHUKaM, TPaAuIUsAM HapoJOB
Poccun, noctmkennsam Poccun B Hayke, HCKyCCTBE,
CHOpTE, TEXHOJOTUSAX U TPYAE;

MeranpeaMeTHbIe Pe3yNbTaThl JOHKHBI OTPaXKaTh:
OBnazieHue  YHHUBEPCANBHBIMU  PETYJISITUBHBIMHU
JNEUCTBUSIMH: B) OMOIMOHAIBHBIA  MHTEJUICKT,

I1P61. Brnagenue MeToamMu J0Ka3aTeNIbCTB, alTOPUTMaMHU
pelieHus 3aaad; yMmMeHue (GpopMyJuUpoBaTh ONpereseHus,
aKCHOMBI

U TEOPEMbl, NMPUMEHATh HUX, MPOBOJIUTH JOKa3aTelIbHbIE
paccyXeHHUs B X0JI€ PELICHMSI 3a/1a4;

[1P64. VYmenue omnepupoBaTh MOHATUAMU: (QYHKIHS,
HenpepbiBHas (QYHKIHMS, TPOU3BOJAHAS, IepBOOOpasHasdi,
oTpesieNIeHHbI MHTErpall; yMEHHe HaXOAUTh MTPOU3BOJIHbIE
JIEMEHTAPHBIX  (QYHKUUH,  HCIONB3Yys  CIIpaBOYHBIE
MaTepUabl; UCCIEI0BAaTh B MPOCTENIINX clydasx QYHKIUH
Ha MOHOTOHHOCTb, HAXOJUTh HaHOOJIbIIINE

U HauMEHbIIME 3Ha4YeHUs QYHKIUM; CTPOUTh TIpaduKu
MHOT'O4JIEHOB c HCII0JIb30BaHUEM anmnapara
MaTeMaTHYECKOr0 aHalIu3a; NPUMEHATh IPOU3BOAHYIO MPHU




IIOBCACHUA

Npearnoiararomuii copMUPOBaHHOCTH:
--CAaMOCO3HAHHUS,  BKJIIOYAIOIIETO0  CIIOCOOHOCTH
MMOHUMATh CBOE MOILIMOHAJIBLHOE COCTOSTHUE, BUIETh

HAaIpaBJICHUS pa3BUTHUS COOCTBEHHOM
SMOIIMOHAIBHOH c(hepbl, OBITh YBEPEHHBIM B ce0€;

- CaMOpEeTyJIMPOBAHHUS, BKJIFOYAIOILETO
CaMOKOHTPOJIb, yMEHHUE NpUHUMATH

OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh
aIanTHPOBATHCS K IMOIMOHAIBHBIM U3MEHEHHUSM

Y TIPOSIBIIATH THOKOCTB, OBITH OTKPBHITHIM HOBOMY;

- BHYTPEHHEH  MOTHBAIMM,  BKJIIOYAOUICH
CTpeMJICHHE K JIOCTIDKEHHIO IeId U  YCHexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JCHCTBOBATD,
UCXOJISl U3 CBOUX BO3MOXKHOCTEIH;

- DMIIATUH, BKIIOYAIONIEH COCOOHOCTh TMOHMMATH
IMOIMOHAJIBHOE COCTOSIHHUE JIPYTUX, YUUTHIBATH €T0
MIPHU OCYIIECTBICHUNA KOMMYHHUKAIIUH, CIIOCOOHOCTb
K COYYBCTBUIO U CONIEPEKUBAHUIO;

- COLMAITbHBIX HAaBBIKOB, BKJITFOUAIOIINX CITOCOOHOCTH
BBICTPaMBaTh OTHOIIEHUS C JPYTMMH JIIOJIbMH,
3a00TUTBCS, TPOSBIATH HMHTEPEC M  pa3pemarhb
KOH(JIUKTBI

pelIeHnn 3a1a4

Ha JIBJKEHUE; pelaTh IPAaKTUKO-OPUEHTUPOBAHHbIE 3a1a4n
Ha HauOOJIbLINE U HAUMEHBIINE 3HAUEHUS, HA HAXOXKICHUE
IIyTH, CKOPOCTH U YCKOPEHUS;

[1P66. YMenue pemaTh TEeKCTOBBIE 3a/1a41 Pa3HBIX TUIIOB (B
TOM YHUCJIE Ha IPOLEHTHI, JOJM W YacTH, Ha JBWKEHUE,
paboTy, CTOMMOCTh TOBapOB M YCIyT, HAJIOTH, 337aydl M3
00J1aCTH yIpaBJIeHUs JIMUHBIMU U CEMEHHBIMH (PUHAHCAMHU);
COCTaBJISITh BBIPAXKECHUS, YpPaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI 10 YCIOBHMIO 33Jaud, MCCIEN0BATh IOJYyYEHHOE
pelIeHrEe U OLIEHNBATh PaBION0J00HOCTb PE3YIbTATOB;
[IP67. VYwmenue omepupoBaThb MOHATUAMU: CpEIHEE
apupMeTHIecKoe, MenuaHa, HauOoJblIee W HaUMEHBIIEe
3HAUEHUs, pa3Max, AUCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIPETUPOBATH
UHPOpPMALIMIO,  MpEJICTaBICHHYHO B  Tabiaumax, Ha
nuarpammax, rpaukax, oTpakarollyto CBOMCTBa pealbHbIX
IpOIIECCOB M SBJCHUHN; MPEACTAaBIATh HHGPOPMALUIO C
MOMOLIpI0  TadnMLl M JuarpaMM;  HCCIEIOBaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE

C TNpUMEHEHHEM TIpadUYecKuX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

[TP68. YMmenue onepupoBaTh MOHATUSAMHE: CIIYYAHHBIA OMBIT
U CilydailHOe COObITHE, BEPOSATHOCTh CIIy4alHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTH C MCIOJIb30BAHHEM
rpadU4ecKuX METOJIOB; MPUMEHSTh (HOPMYJIIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOHMHATOpHbIE (AKTBl H
(dopMyJBl TIpU pELIEHWH 3ajlay; OLIEHUBATh BEPOATHOCTH
peaIbHBIX COOBITHIA; 3HAKOMCTBO

CO CJIy4aliHBIMU BETMYMHAMHU; YMEHHUE IPUBOAUTH IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B TPUPOIHBIX

1 OOILECTBEHHBIX SIBICHUSX;

[1PG14. YMmenue BbIOMpaTh NOAXOASAIINN H3YUEHHBIH METOT
JUI pEIeHUs 3aJaydd, pacrno3HaBaThb MAaTEMaTUYECKUE
(hakThI




1 MaTEMaTHUYECKUE MOJIEIU B IPUPOIHBIX U OOLIECTBEHHBIX
SBJIICHUSAX, B HCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPHI
MaT€MaTHYECKUX OTKPBITUM pPOCCUHCKOM U  MHPOBOH
MaTEeMAaTHYECKON HAYKH

OK 07. CogeiicTBoBaTh
COXPAaHEHHUIO OKpyKarolen
cpenpl,
pecypcocOepexeHHIo,
MPUMCHSTH 3HAHUS

00 UW3MEHEHHWU KIUMaTa,
IIPUHIMUIIBL OepeXIMBOTO
Mpou3BOACTBA, I(P(HEKTUBHO
JIEHCTBOBATH

B UPE3BBIYANHBIX CUTYyAIUSIX

JIN4HOCTHBIE PE3yJIBTATHI JOJKHBI OTPAKATh

B YAaCTHU: YKOJIOTMYECKOTIO BOCIIUTAHHUSA:

- aKTUBHOE HENPUATHUE IECHCTBUM, IPUHOCAIINX BpeL
OKpYKarollen cpene;

- yYMEHHE MPOTHO3UPOBATh HEOIArONpPHUATHBIC
9KOJIOTUYECKHE IOCIEACTBUS IPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALIATh UX;

- pacUIMpEHUE OIbITA JEATEIBHOCTH IKOJIOTHYECKOU

HaIpaBJICHHOCTH;
MeranpenmMeTHble pe3ysbTaThl JTOJDKHBI OTPaXKaTh:
OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMU

M03HABATEIbHBIMU JICHCTBUSMU:

0) 0a30BbIE UCCIIEIOBATEIbCKUE ACHUCTBUS:

- pa3pabaThIBaTh MIIAH PEIICHUS TPOOIEMBI C yUETOM
aHaJIN3a UMEIOIIUXCSI MaTePHATbHBIX

1 HEMaTepUAIbHBIX PECYPCOB;

- OCYUIECTBIATH  II€JICHANIPABIICHHBII
MIepPEeHO0ca CPE/ICTB U CIIOCOOOB IEHCTBHS

B MpoheCCHOHANTBHYIO CPELY;

- YMETh MEPEHOCUTH 3HAHUS B TO3HABATEIILHYIO

Y TIPAKTUYECKYIO 00JIaCTH KHU3HEEATEITLHOCTH,
OBnaneHne  yHUBEPCANBHBIMH  PETYJISATUBHBIMU
JEACTBUSAMMU:

0) CAMOKOHTPOJIb:

- J1aBaTh OIIGHKY HOBBIM CHTYaIUsIM,
KOPPEKTHUBBI B NEeSITeNbHOCTbD,
COOTBETCTBHE PE3YIIHTATOB LIEISIM

IIOHCK

BHOCHUTbH
OLCHHUBATH

[1P61. Brnagenue MeTogamMu J0Ka3aTeNIbCTB, AITOPUTMaMHU
pemieHust 3aaad; yMeHHe (HOpMyJIUpOBaTh ONPEACICHHUS,
aKCUOMBI

U TEOPEMBl, MPUMEHATh MX, NPOBOJUTH JOKa3aTelbHbIE
paccyX/1eHUsl B X0JI€ pELICHMs 3a/1a4;

[1P64. VYwmenuwe omnepupoBaTh MOHATUAMU: (QYHKIHS,
HenpepbiBHAas (QYHKIUS, IPOU3BOJHAS, IEpBOOOpasHas,
OIpeJIeIEHHbI UHTErpall; yMEHUE HaXOAUTh POU3BOHbBIC
JJIEMEHTAPHBIX  (QYHKUOWH,  HCIONB3Yys  CIPAaBOYHBIE
MaTepHajbl; UCCIEN0BaTh B IPOCTEHIINX CiTydasx QyHKIUH
Ha MOHOTOHHOCTb, HAXOJUTh HauOOJbIINE

U HauMeHbIIWE 3HayeHUs (QYHKIMHA; CTPOUTH TpaduKH
MHOTOYJIEHOB c HCIIOJIb30BaHUEM anmnapara
MaTEMAaTUUYECKOTO aHAJIN3a; IPUMEHATh NIPOU3BOJIHYIO IIPH
pelIeHnu 3a1a4

Ha JIBWJKEHUE; pelaTh IPaKTUKO-OPUEHTUPOBAHHbIE 3a7aun
Ha HauOOJIbIIINE U HAUMEHBIINE 3HAUEHUS, Ha HaXOXKJCHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue omepupoBaTh MOHATHUSIMH: palMOHAIbHAsS
¢yHKIMA, Moka3aTenbHass (YHKIMS, cTeNeHHas (QyHKuus,
aorapudmuyeckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkuuu, obpaTHble (YHKIMU; YMEHHE CTPOUTH Tpaduku
W3YYEHHBIX  (QYHKIMM, HCIONb30BaTh TrpapuKud  MpH
M3Y4YEHHMH NIPOLIECCOB U 3aBUCUMOCTEN, IIPU PEILICHUH 3a1a4
U3 IpYTUX Y4eOHBIX MPEAMETOB U 33]1a4 U3 peallbHOM )KU3HH;
BBIpaXaTh (OPMYJIaMHU 3aBUCIMOCTH MEX/y BEIIMUYMHAMU;
[1PG6. YMeHnue pemiath TEKCTOBBIE 3a/1a4K Pa3HBIX TUIIOB (B
TOM YHCJIE Ha IPOLEHTHI, JOJIM U YacTH, Ha JIBHIKEHHUE,
paboTy, CTOMMOCTh TOBapOB W YCIYT, HAJOTH, 3aJaud U3
00J1acTH yIpaBJICHUs JIMUHBIMUA U CEMEHHBIMH (PUHAHCAMHU);
COCTABJISATh BBIPAKEHUs, YpaBHEHMs, HEPAaBEHCTBA M UX




CHCTEMBI TI0 YCJIOBHIO 33/1a4M, HCCJIEIOBATh MOJIYYECHHOE
pelleHre U OLEeHUBATh IPaBION0J00HOCTh Pe3yJIbTaToB;
[TPGS. YMeHue oneprpoBaTh MOHATUSIMU: CITYYalHBIN OBIT
U Clly4ailHO€ COOBbITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOSTHOCTb C HCIHOJIB30BAHUEM
rpadM4ecKuX METOJI0B; MPUMEHSTh (HPOPMYJIbI CIOXKEHUS U
YMHOXXEHHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKTBI U
(dopMysBl IpU PEUIEHWU 3a7ay; OLEHHBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO

CO CIIy4ailHbIMM BEJIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI
IPOSIBJIICHUS 3aKOHA OOJIBIINX YMCEIT B TIPUPOIHBIX

Y OOILECTBEHHBIX SIBJICHUSX;

[1PGY. YMeHnue onepupoBaTh MOHATUSAMU: TOUKA, IpsiMasi,
IUIOCKOCTb, IPOCTPAHCTBO, JIBYTpaHHBII yroi,
CKPEIIHBAIOIINECS psIMbIE, napajuieIbHOCTh "
HEePHEHIUKYJISIPHOCTD MPSIMBIX

U IJIOCKOCTEM, YIoJl MEXAY MPSAMBIMH, YTOJI MEXAY MPSIMON
U TUIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PacCTOSIHUE OT
TOYKH

710 TIOCKOCTH, PAacCTOSTHHE MEXAY NPSIMBIMHU, PACCTOSHUE
MEX]y TUIOCKOCTSIMH;, YMEHHUE UCIIOI30BaTh MPH PEIICHUU
3aJa4 U3y4yeHHbIe (DAKThI U TEOPEMBbI TUIAHUMETPHH; YMEHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOMIETO MHUPA;
I1P610. YmeHue onepupoBaTh NOHATHUSAMH: MHOTOTPAHHUK,
CeueHHe MHOTOTPAHHMKA, KyO, MapayuleNienuIes, mpu3Ma,
nupampza, GuUrypa U MOBEPXHOCTh BpAILEHUS, LMJINHAD,
KOHYC, Iap, cepa, ceueHns GUrypsl BpameHus, IIOCKOCTb,
Kacatomasacs  chepbl, IMIMHApPA, KOHYyca, IUIOMIAIb
MOBEPXHOCTH THPAMHIBI, TMPHU3MBI, KOHYycCa, LWIMHIPA,
wiomanas  chepsl, o6beM  Kyba, HPSIMOYTOJIHHOTO
napaiesienurnesia, MupaMuIbl, TPU3MBI, IWINHAPA, KOHYCa,
1apa; yMeHue u300pakaTb MHOTOTPaHHUKH

Y TTOBEPXHOCTH BPAIIEHUS, X CEYCHUS OT PyKH, C TOMOIIBIO
YEepPTESKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX  CPEJCTB;




YMEHME PacliO3HaBaTh CHMMETPUIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh IPABUIIbHBIE MHOTOIPAHHUKY;

[1P611 YMmenue onepupoBaTh MOHATHIMHU: JIBIKEHHUE

B TPOCTPAHCTBE, MOA00HBIE (UIYpbl B MPOCTPAHCTBE;
HCIIONB30BAaTh OTHOLICHHWE IUIOLIAACH IOBEPXHOCTEH U
00beMOB MTOAOOHBIX (PUTYD MPHU PEIICHUH 3a/aY,

[1P612. YMmeHue BBIYUCIATH T€OMETPUUYECKHE BEIUYHHBI
(mmuHa, yronu, miouiaab, 00beM, IJIOMAAb MOBEPXHOCTH),
UCTIONB3Ys U3yUeHHBIE (POPMYIIBI U METO/IBI,

[1PG13. YMeHue onepupoBath MOHATUSAMU: MPSAMOYTOJIbHAS

CUCTEMa KOOpAMHAT, KOOPJAMHATBl TOYKH, BEKTOD,
KOOpJAMHATBl BEKTOPA, CKAJIAPHOE IPOU3BEJICHHE, YIOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, IPOMU3BEICHUE

BEKTOpPAa Ha 4YMCJIO; HAaXOOUThb C IOMOILBIO H3YyYEHHBIX
dbopMysl KOOpPAMHATBI CEPEAMHBI OTPE3Ka, PACCTOSIHHE
MEXy IByMS TOUKaMU;

[1PG14. YMmenue BbIOMpaATh NOAXOASAIINN U3YUEHHBIH METOT
JUIsl pelleHus 3aJadd, paclo3HaBaTb MaTeMaTHYECKHUE
(akTbI

¥ MaTeMaTU4YeCKHe MOJIETH B IPUPOIHBIX M OOLIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPHUBOJIUTH INPUMEPHI
MaTE€MaTUYECKUX OTKPBITUH POCCUHCKOM UM MHUPOBOHI
MaTE€MaTHYECKOW HAYKH

IIK 1.4  OcymecTBiars
pacuéThl ¢ MOTPEOUTENAMU 32
IpeOoCTaBICHHbBIE YCIIYTH.

OsBnageHue
NEUCTBUSIMH:
- CaMOCTOSITEIBLHO dbopMyupoBaTh H
aKTyaJU3UpOBaTh MpoOJeMy, pacCMaTpHBaTh €€
BCECTOPOHHEE;

- yCTaHABIWBATh CYIICCTBEHHBIN NpPU3HAK WJIH
OCHOBaHUS MJii CPaBHEHHsSI, KIAcCUPUKALUU U
000011IeHNST;

- ONpelensiTh UENH JeATEIbHOCTH,
napameTpbl U KPUTEPUHU UX TOCTHKCHHUS;
- BBUIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B
paccMaTpUBaEMbIX SBJICHUSX;

YHHMBEpCAIbHBIMU y4eOHbIMU

3aJaBaTb

- YMETH OIIepUpOBATH MOHATHSIMMU: cpenHee
apudmernueckoe, HauboJbIIee U HAUMEHbIIee 3HAUCHHUS;

- YMETh U3BJIEKaTh, HHTEPIIPETUPOBATh MHPOPMAIIHIO,
Mpe/ICTaBJICHHYI0 B TaOiauIax, Ha AuarpamMmax, rpadukax,
OTPa’KAIOIYI0 CBOWCTBA PEAIbHBIX IPOLECCOB U SBJICHUM;
MPEICTaBIATh HMHPOpPMAIMIO C T[OMOIIBIO Taliull U
Jarpamu;

— YMETh pelllaTh YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C
MIOMOIIBIO0 PA3JINYHBIX IMPUEMOB; INPUMEHATh YPaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTUYEeCKHX
3aa4 ¥ 33/1a4 U3 pa3iIMyHbIX 00JacTedl HayKu M peabHOU
AKHU3HH.




- BHOCUTH KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHUBATb COOTBETCTBHUEC PE3YJIILTATOB MLECIIAM,
OLCHUBATb PUCKU HOCJIGI[CTBI/II;'I JACATCIIbHOCTH.




2. CTpykKTypa U coaep:kaHue 001eo0pa3oBaTeIbHONH TUCHUNTHHBI

2.1. O6beM TMCHUIIMHBI U BUABI y4e0HO padoThI

Bun yueOHo# padoThI

Obvem 6 uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTIJIMHBI 213
B T.4.

OcHOBHOE coJiep:kaHne 190
B T. 4.

TEOpEeTUICCKOe 00yICHUE 9
[paKkTU4YecKoe o0yueHue 70
[IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlepKaHme (Coep:KaHue

MPUKJIATHOTO MOYJIs) 30
B T. 4.

TEOPETUYECKOE O0YUCHUE 10
MMPAKTHYCCKHUE 3aHATUS 20
KoncyabTanus 11
IMpome:kyTouHasi atTecTanus (3xk3amen 1,2) 12

21




2.2. TemaTn4yecKuii IJIaH U COJePKAHHUE TUCUUILINHBI

Hanvenosatue pasienioB M | (g nepyarue yuebHOro MaTepuaia (0CHOBHOE H podeccHonanbHOe oprenTiposaue), | O0PEM |  PopMupyemble
TeM 1a00paTOpHbIE U NPAKTUYECKUE 3aHATHSI, IPUKIIAJIHOW MOYJIb Hacos KOMIICTCHIMH
1 2 3 4
OcHOBHOE coJiepyKaHue
Pa3nea 1. IloBTopeHne Kypca MaTeMaTHKH OCHOBHOM HIKOJIbI 20
Tema 1.1. . o 1
bazoBbie 3HaHUS U yMEHUS 110 MaTeMaTHKe B POPECCHOHATIBHON U MTOBCETHEBHOM
[enb u 3a1aun MaTeMaTUKU
JESATEIIBHOCTH.
IIPU OCBOEHUHU
CHEIUAJIBHOCTH
Tema 1.2. . 1
JleWicTBUS HAJ| TOJIOKUTENLHBIMU M OTPUIATEIBHBIMH YHCIaMH, OOBIKHOBEHHBIMH U
Yucna v BBIYKCICHHUS.
JEeCATUYHBIMU Apo0sMU. POPMYIIbI COKPALIEHHOTO YMHOXKEHUS.
Breipaxenus u
[IpakTuueckoe 3ansitue Ne 1
npeoOpa3oBaHus
Tema 1.3. Ilonstue ypaBHeHHs U HepaBeHCTBA. VX cBolicTBa. JInHeliHbIe ypaBHEHUS U HEPABEHCTBA. 4
VYpaBHeHus u HepaBeHCcTBa | KBazjpaTHble ypaBHEHUS U HEpaBeHCTBA. [[poOHO-IMHENHbIE YpaBHEHHS U HEPABEHCTBA.
YpaBHEHMS U HEPABEHCTBA C MOJYJIEM. OK-01, OK-02,
Pemrenne npogeccuoHaILHO-OPHEHTHPOBAHHBIX 32124 OK-03, OK-04,
ITpakTuyeckoe 3ansTue Ne 2 OK-05, OK-06,
Tema 1.4. [TpocThie MpOLIEHTHI, pa3HbIe CIIOCOOBI UX BBIUMUCICHUS. 2 OK-07,TIK 1.4
ITpouenTHsble BbrunciaeHuss | Cli0KHBIE IPOLIEHTHI.
Pemenne npogeccuoHaIbLHO-OPHEHTHPOBAHHBIX 3a/1a4
[IpakTnueckoe 3ansatue Ne 3
Tewma 1.5. Bunpl ninockux ¢Guryp v ux miomasim. 2
I'eoMeTpust Ha IIOCKOCTH
Tewma 1.6. [Tonsitue yucnoBoit pynkunuu. Crioco6s! ee 3aganus. ['paduk ynkunu. I[peodbpazoBanus 4
UYucnosas pyHKUUSA rpa¢ukoB. CBOMCTBa (4€THOCTh, MOHOTOHHOCTh, OTPAHUYEHHOCTD, IEPHOAUYHOCTD )
Tema 1.7. IIpogeccnonanbHO-OpHEHTHPOBAHHOE COJIePKAHME 4

Cucremsl 1ByX JINHEWHBIX
YPaBHEHUU C ABYMsI
NIEPEMEHHBIMU

Pa3nuynble criocoOb! perieHus CUCTEM JIBYX JIMHEHHBIX YpaBHEHUH ¢ ABYMsI
NepEeMEHHBIMU: IpauuecKuii, CIoXKeHUs, MoJcTaHoBKH, Kpamepa.
[IpakTHKO-OpHEeHTHPOBAHHbBIE 3a]aUH.

Pemienne npoeccCHOHAJIBLHO-OPHEHTHPOBAHHBIX 32124
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Tema 1.8. Brruncnenus u npeoOpa3oBanusi. YpaBHEHUS U HEPaBEHCTBA. | eoMeTpus Ha MJIOCKOCTH. 2
BxoHOM KOHTPOJIb CucrteMbl IBYX JIMHEHHBIX YPAaBHEHUM C IBYMS ITIEPEMEHHBIMU
(KonTtposnpHas pabota)
Pa3nes 2. Ctenenn n kopuu. CrenenHast GyHKIus 12
Tema 2.1. [ToHsiTue KOpHS 7-0M CTENEHU U3 IEMUCTBUTEIILHOTO YUCIa U €ro CBOMCTBA. 2
Kopens n-oii ctenenu Pemenne npogeccuoHAILHO-OPHEHTHPOBAHHBIX 32124
Tema 2.2. . . 2
[lonsiTHE cTEnEeHU ¢ pallMOHAIBHBIM U JEHCTBUTEIBHBIM MOKa3areneM. CBoiicTBa
Crenens ¢ pallMOHaIbHBIM o
Y JICHCTBUTEIbHBIM CTCTICHCH.
HOKA3ATENEM [IpakTuueckoe 3ansitue Ne 4 OK-01, OK-02,
Tewma 2.3. 2 OK-03, OK-04,
[Tpeobpa3zoBanue [Ipeobpa3oBaHue UppaMOHATBEHBIX BBIPAKECHUIM OK-05, OK-07,
BBIPAKEHHUN C KOPHSAMHU U
CTENEHSAMHU
Tema 2.4. 4
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA. MeTObI UX PEILICHUs
HppaunronanbHbie
YpaBHEHHUS U HEPABEHCTBA
Tema 2.5. Crenennble (pyHKIMU U UX rpaduku. MIX ucnonb3oBaHue npu rpaduueckoM pereHnn 2
Crenennble pyHKINN YpaBHEHHU
Pemenne npoeccHOHAIBLHO-OPHEHTHPOBAHHBIX 32124
Pa3nea 3. Iloka3areabHast pyHKumus 10
Tema 3.1. Onpenenenue nokasarenbHol pyHkuu. Ee rpaduku u cBoiicTa. 2
[Toka3zarenbHas QyHKIHS Pemenne npoeccuoHAIBLHO-OPHEHTHPOBAHHBIX 32124
Tema 3.2. N 4
PelleHIe HOKABATEIEHELX Pemienue nokazaTenbHbIX YpaBHEHUH pa3InYHbIMU CIOCOOAMH.

. [IpaxTnueckoe 3anstue Ne 5 OK-01, OK-02,
YPaBHCHUH OK-03, OK-04,
Tewma 3.3. Pemenue nokazareabHbIX HEPABEHCTB PA3IMYHBIMU CIIOCOOAMH. 2 OK-05, OK-07
Pemenue nokasarenpHbIX
HEPABEHCTB
Tema 3.4. 2
[Tpumenenue 3YH npu [Tpumenenne 3YH npu periennn nokazareiabHbIX YPaBHEHUH U HEPABEHCTB.
pELIEHNHN YpaBHEHUH U IIpakTnueckoe 3ansTue Ne 6
HEPABEHCTB
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Pasznea 4. Jlorapudmel. Jlorapudpmuyeckas GpyHKuus

16

Tema 4.1. Jlorapudm yucna. [decsatuunsiii norapudm. Ceorictsa norapudma. JlorapudmupoBanue u 6
Jlorapudm yncna noreHposanue. [IpeodpazoBanue norapuGpMUIECKIX BhIPAKECHHHA
Tema 4.2. . . 2
Torapudmiueckas Onpenenenue norapudpmuyeckoit pynkuuu. Ee rpaduku u cBoiicTaa.
by Pemenne npogeccnoHaIbHO-OPHEHTHPOBAHHBIX 3a/1a4 OK-01, OK-02,
Tema 4.3. . 6 OK-03, OK-04,
Pemenue norapupMuuecKkux ypaBHEHHI U HEPABEHCTB PA3IUYHBIMU CIIOCOOAMHU. OK-05. OK-07
Pemerue [IpakTnueckoe 3anstue Ne 7 ,
HOFaqu)MfmeCKHX [IpakTuueckoe 3anarue Ne 8
YpaBHEHUI U HEPABEHCTB
Tema 4.5. 2
[Ipumenenue 3YH npu [Tpumenenue 3YH npu perenun gorapuMuuecKux ypaBHEHHM U HEPABEHCTB
pelIeHnn ypaBHEHUN U (KonTpounbHas paboTta)
HEPaBEHCTB
Paznen 5. KoopanHaTbl M BEKTOPBI 10
Tewma 5.1 [Tonsitue BekTopa. CiioKeHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCJIO. 2
BekTopsbl Ha mmockocTr Pemenue 3a1a4 Ha NOCTPOEHKE C MOMOIIBIO LIUPKYJIS ¥ JIMHEHKH. [IpakTHuKO-
OpPUEHTUPOBAHHBIE 3aJa4H.
IIpakTHKO-OpHEHTHPOBAHHBIE 3a1a4H
IIpakTnueckoe 3ansaTue Ne 9
Tema 5.2. JlexapToBBbI KOOPAMHATHI HA MIIOCKOCTH. KoopauHaThl TOUKM U BekTOpa. JleiicTBus ¢ 4 OK-02. OK-03
JlexkapToBbI KOOp/IMHATHI HA | BEKTOpaMH B KoopauHaTax. CkalsipHOE IPOU3BeIeHNE BEKTOPOB. J{1Ha BeKTopa U OK-0 4’ OK-O7,
iockoctd. KoopauHaTs! oTpe3ka. Beruncnenue yria mexay Bektopamu. KoopimHaTel cepelnHbl OTpe3Ka ’ '
BEKTODA.
Tema 5.3. IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE COAEPKAHUE 4
Bexkropsl B mpocTpaHcTBe JlexapToBBI KOOPAMHATHI B MPOCTpaHcTBE. KoopauHaTel TOUKM M BekTopa. JlercTBus ¢
BEKTOpaMHM B KoopauHaTax. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.
Kommanapusie Bektopsl. CkansipHOe Ipou3BeieHNe BEKTOpoB. [[n1Ha BekTopa.
Boruncnenue yriia Mex1y BEKTOpaMHu.
ITpaktnueckoe 3ansitue Ne 10
Paznen 6. [IpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 12 OK-01, OK-03,
Tewma 6.1 [Ipeamer crepeomerpuu. OCHOBHBIE MOHATUS cTepeoMeTprr. OCHOBHBIE aKCHOMBI 2 OK-04, OK-07

Jlornueckas cTtpyktypa
TE€OMETPHUH

cTepeoMeTprn. Buabl mpsMbIx

24




Tema 6.2. [TapannenpHble npsmMas U III0cKoCThb. (OnpeneneHue, Npu3HaK) 4
[TapamnensHoCTh Tipsimoii u | [lapamnenbhble miockocTH. (Onpeenenne, Mpru3HaK, CBOMCTBa). Terparap u ero
IIJIOCKOCTH, INIOCKOCTEN anemeHTsl. [lapamtenenunen u ero sseMeHTsl. lloctpoenue ceuennii. Pemenue 3anau.
[IpakTnueckoe 3ansitue Ne 11
Tema 6.3. [lepnenukynspHele npsiMele. IleprieHIMKYIIpHOCTD NPSIMON U IJIOCKOCTH, IPU3HAK. 2
[lepnenaAMKYISIPHOCTH CBs13b MEXly TAPALIEIBHOCTBIO M NIEPIIEHAUKYJIIPHOCTBIO MIPSMBIX U INTIOCKOCTEM.
IPSIMBIX, IPAMOM U [lepnenquKynspHbIE IIJIOCKOCTH, IPU3HAK.
IIJIOCKOCTH, IJIOCKOCTEMN
Tema 6.4. TeopeMa 0 Tpex nepneHauKyIspax. PaccTosiHue OT TOUYKHU A0 IJIOCKOCTH. YTOI MEXAY 4
Teopema o Tpex MPSIMOM U TUIOCKOCTBIO
HEePIEeHIUKYIIIpax Pemrenne npogeccuoHAIbHO-OPHEHTHPOBAHHBIX 32124
[IpakTuueckoe 3ansitue Ne 12
Koncynomayuu 0Qb00wenue u cucmemamu3ayus 3HaHUil no pazoenam 2-4 5
Paznea 7. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckne PyHKIHH 26
Tema 7.1. 2
Pagnannas u rpagycHas Ornpenenenue paaguaHHON MephI yriia. TpuronoMmerpudeckuit kpyr. Onpenesenne Cuuyca,
dopma yria. Onpenenenue | KOCHHYcCa, TAHT€HCA, KOTaHTeHca
TPUTOHOMETPUUECKHUX
byHKIMA
Tema 7.2. . 2
. . 3HaKM TPUTOHOMETPUUYECKUX (PYHKIUH 110 YETBEPTSIM; UETHOCTb, HEUETHOCTD;
[Tpocreitmue cBoiicTBa
MEePUOJUYHOCTD
TPUTOHOMETPUUECKHUX
o | oxoLokee
OK-03, OK-04,
3aBUCHUMOCTD MEXTY OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. OK-05. OK-06
TPUTOHOMETPUIECKUMHU Hcnonbs3oBanne CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIMH B MPO(eCCHOHATBHBIX 3a/1auax OI’(-O7 ’
(GYHKLIHSMU OJJHOTO IIpakTnueckoe 3anarue Ne 13
aprymeHra
Tema 7.4. ®opMyisl TpuBeaeHus. VX npUMeHeHUE U PELICHUH 3a1a4 2
PopMyIIbl IPUBEIECHNUS
Tema 7.5. @opmyisl cinoxeHuss. PopMyIIbl IBOMHOTO U MTOJIOBUHHOTO apryMeHTa. PopMyJibl 4
Tpuronomerpuyeckue MOHMKeHus cTenenu. [IpeobpazoBanne CyMMbl TPUTOHOMETPUYECKUX (DYHKIUHN B
npeoOpa3oBaHus IIPOU3BE/ICHNE U IPOU3BEACHUS B CyMMY
[TpakTrueckoe 3anstue Ne 14
Tema 7.6. I'padux u cBoiicTBa GyHKUMI y = Sinx;y = cosx;y = tgx;y = ctgx. 4

I'paduku u cBoiicTBa

[IpakTnueckoe 3anarue Ne 15

25




TPUTOHOMETPUYECKUX

byHKIMA
Tema 7.7. 2
OO6parHbie OO6parnbie TpuronomeTpuueckue GyHkuun. Mx cBoicTBa u rpaduxu
TPUTOHOMETPUUECKHE
byHKIHMHA
Tema 7.8. Pemenne npocrenmmx TPUrOHOMETPUUECKUX YPABHEHUN SINX = a; COSX = a; tgx = 4
Tpuronomerpuyeckue a; ctgx = a. PemieHne NpoCcTeNINX TPUTOHOMETPUIECKUX HEPABEHCTB
ypaBHeHMs U HepaBeHcTBa | [IpakTrueckoe 3anstue Ne 16, 17
Tema 7.9. [Ipumenenne 3YH npu pernienuu 3a1a4 o TpUrOHOMETPUU. 2
KoHTtposb 3HaHuR ITpakTuyeckoe 3anstue Ne 18
Paznea 8. IIpounsBonHasi pyHKIMH, ee IPUMEHEHHUE 36
Tema 8.1. Yucnosas nmocaeaoparebHOCTh. CiocoOs! 3aanusi. CBolicTa. [Ipenen yncinoBoi 6
Teopus npenenos nocienoBarenbHOCTH. [Ipenen pyHkuuu B Touke 1 Ha 6eckoHeuHocTH. [Ipumenenne 3YH
IIPU BBIYUCIICHUH IIPEJEIIOB.
[IpakTuueckoe 3ansarue Ne 19
Tema 8.2. [Ipupamenue aprymenTa u GyHKIMU. 331241, IPUBOAALINE K TOHATUIO IIPOU3BOTHOM. 2
[TonsaTHe npon3BogHOU [TonsTre nponsBogHON. Haxox1eHrne Mpon3BOHON 110 ONPEAEICHUIO.
Pemienue npogeccHoHaIbHO-0OPHEHTHPOBAHHBIX 32124
Tema 8.3. 2
[Ipon3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEACHMUSI, YACTHOTO.
@opMyIibl U ITpaBUiIa
IIpakTnueckoe 3ansarue Ne 20
JuQepeHIMpoBaHUS OK-01. OK-02
Tema 8.4. [Tonsitue cnoxuoit pynkuuu. Ilponssoanas ciaoxuoi pynkunu. Yucno e. HatypanbHblit 4 OK-O3’ OK-0 4’
Haxoxxnenue npon3BoHbIX | JorapudM. [Ipon3BoHbIe CTENEHHOM, TOKa3aTeIbHOM, J0rapupMHUUECKOH, OK-0 5’ OK-OG,
OCHOBHBIX 3JIEMEHTapHBIX TPUTOHOMETPUUECKHUX QYHKIUI OI’(-O7 ’
GyHKUIUH [IpakTnueckoe 3anstue Ne 21
Tema 8.5. [TonsTue kacarenbHOM. ['€eOMETPUYECKHIT CMBICT MPOU3BOIHON. Y paBHEHNE KAaCaTEIbHOM. 4
I'eomerpuueckuii cMbICT IIpumenen6bue 3YH npu pemenun 3agau
IIPOU3BOJHOU [IpakTnueckoe 3anstue Ne 22
Tema 8.6. [Tonsarue |l npoussoanoii. Ee pusznueckuii cmpicin. Pemenue 3a1a4 Ha mpuMeHeHUE 4
dusnyeckuii CMBICT MPOU3BOIHOM.
IIPOU3BOJHON Pemenne npogeccHoHAJIBLHO-OPHEHTHPOBAHHBIX 32124
Tema 8.7. HccnenoBanue GyHKIIMM HA MOHOTOHHOCTB C IIOMOIIIBIO TPOU3BOAHOM. [ToHsTHE 4

HccnenoBanne GyHKIIMN HA
MOHOTOHHOCTb U

MakcuMyMa 1 MUHUMYyMa QyHkuuu. MccnenoBanue GpyHKINN Ha SKCTPEMYM € TOMOIIbIO
IIPOU3BOJHOM.
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IKCTPEMYM [Tpaktueckoe 3ansitue Ne 23
Tema 8.8. 2
IToHsATHE BBIIYKIIOCTH BBEPX U BHU3; TOUKH Neperuda rpaduxa GyHKIuu.
BrinmyKi1ocTs 1 TOUYKH
AJTOpUTM HCCIIeA0BaHMs (PYHKIIUH Ha BBITYKJIOCTh U TOYKH Iieperunda
neperuda rpaduka
byHKIIUU
Tema 8.9. HccnenoBanue GyHKIMA U TOCTPOCHHE rPaduKOB € MTOMOIIBIO TPOU3BOIHOM. 2
UccnenoBanue pynkmuii u | [Ipumenen6ue 3YH npu pemennn 3agad
HOCTPOCHHE IpaUKOB
Tewma 8.10. 4
HanGobee 1 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUsT QYHKIIMU Ha TPOMEKYTKE.
Pemenue npodeccruoHanbHBIX TEKCTOBBIX 334 Ha SKCTPEMYM
HauMEHbIIIEe 3HAYCHUE
(YHKLHU Ha IPOMEKYTKE
Tema 8.11. [Ipumenen6bue 3YH npu pemennn 3agad. 2
KonTpoJib 3HaHM (KonTtpospHas pabota)
Pa3znen 9 IlepBooGpa3nasi pyHKIHM, ee IPUMEHEHHE 16
Tema 9.1. [Monsarue mudpdepennmana Gynakuun. Ero reomerpudeckuii CMbICI 2
Juddepennman Gyakmmm
Tema 9.2. [TonsaTue mepBooOpa3HOM, HEOTIPEICICHHOTO HHTETPaIa, ONEPALUU HHTETPHUPOBAHHUS. 4
Heomnpenenennslii uuterpan | CBoiicTBa HEONPEAEICHHBIX HHTErpasIoB. Tabiuia HeonpeIesIeHHbIX HHTETPajIoB
[IpakTuueckoe 3anarue Ne 25
Tema 9.3. ITonsarue onpenenennoro unrerpana. @opmyna Herorona-Jleitouuna. CoiicTBa 2
OmnpeneneHHblil HHTErpaji OTIpe/IeNIEHHBIX UHTErPaJIOB.
P P P P OK-01, OK-02,
= OK-03, OK-04,
Tema 9.4. I'eomeTpruecknii CMBICH ONPENEIEHHOr0 HHTErpaia. [IppuMeHenne onpeneneHHoro 4 OK-05. OK-06
["'eomeTpuyeckuii cMbICH MHTETrpaja /i BEIYUCICHUS IUI0IMAJeH MIOCKUX Guryp OK 07’ K 1 4’
onpezaeneHHoro uurerpaia | Ilpaktuueckoe 3ansitue Ne 26 ' '
Tema 9.6. 2
oMM MeHCHIE IIpogeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHHE
P [IpumeHeHue onpeeIeHHOr0 MHTErpaja Mpy PeleHNH S3KOHOMHUYECKHX
OIpECIEHHOr0 UHTErpaia
npogeccCHOHATbHBIX 3a]1a4
IIPY pEeUICHUN
[IpakTnueckoe 3ansTue Ne 27
9KOHOMMYECKHUX 3a4a4
Tema 9.7. [Ipumenen6bue 3YH npu pemenun 3anau. 2
KoHnTposb 3HaHU#I (KonTponwsHas pabora)
Pasznen 10 MHOrorpaHHUKH U TeJIa BpallleHusl 24 OK-01, OK-02,
Tema 10.1. [TonsiTe MHOTOrpanHuKa. Ero snemenTs! (BepiinHbl, pedpa, rpanu). JluaronaabHoe 2 OK-03, OK-04,
MHororpaHHuk ceueHue. Brinykibple, HEBBITYKIIbIE MHOTOTPAaHHUKHU OK-05, OK-06,
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Tema 10.2. [Tonsitue npusmel. Ee anemenTsl. BeicoTa. [IpsiMas u HakionHast ipusmel. [IpaBunbHas
[Ipuzma npusMma. CeueHue
Tema 10.3. [Tonstue nupamunsl. Ee anementsl. Beicota. [IpaBunbHas nupamuaa. CeueHue nupamMuabl
[Tupamua
Tema 10.4 .
[TonsTue npaBuinbHOrO MHOrorpaHHuka. Buasl. CoiicTsa.
[IpaBunbHbBIE
MHOTOTPaHHUKHU
Tema 10.5. Brruncnenue minomazaeit nosepxHocreid MHororpanHukoB. [Ipumenenne 3YH npu
[Tnomaau noBepxHocrei pelleHNH 33]]a4 Ha MHOTOTPaHHUKHU
MHOTOTPaHHUKOB [IpakTuueckoe 3anstue Ne 28
Tewma 10.6. Hunuuap u ero snementsl. Ceuenue muinHapa. Ero pa3septka
00700705 0109)
Tema 10.7. Konyc u ero anementsl. Ceuenue konyca. Ero pa3seprka.
Konyc
Tema 10.8. Y ceyeHHBI KOHYC U €r0 3JI€MEHTBI.
Y ceueHHBI KOHYC
Tema 10.9. Cdepa u map. Bzaumuoe pacnosnoxenue cepsl u miockoctu. [lpumenenne 3YH npu
Cdepa u map pelIeHN  3a/1a4 Ha KPYTJIbIe Tena
Tema 10.10. O06beM mpU3MBbL, TUPAMU/IBI

O0beMbl MHOTOTPaHHUKOB

Pemenue mpogeccnoHaJIbHO-OPHEHTHPOBAHHBIX 32124

Tema 10.11.
OOBeMBbl KpyTJIbIX Tl

O06bem muIMHApa, KOHYCa, YCEYEeHHOT0 KOHYca, mapa. Pemenne 3a1a4 Ha KOMOUHAIIHIO
reomerpuueckux ten. [Ipumenenune 3YH npu pemenun 3amgay
[IpakTuueckoe 3ansatue Ne 29

OK-07

Pa3nen 11. JIeMeHThI KOMOMHATOPHUKH, CTATHCTHKH ¥ TEOPUH BEPOSITHOCTEH
Tema 11.1.
[IepectanoBku, pazmemnienus, coueranus. [ lpumenenne 3YH npu pemennn 3agauq
OCHOBHBIE TOHATHS
IIpakTnueckoe 3ansarue Ne 30
KOMOMHATOPUKHU
Tema 11.2.

Buab! coOBITHA.
BeposTHOCTE COOBITHS

Cayuaiinbie coOobiTHs. Buasl coosiTil. Kiaccuueckoe onpezeneHre BEpOSTHOCTH.
Pemienue npogeccuoHaAIbHO-OPHEHTHPOBAHHBIX 33/1a4

Tema 11.3.
Teopemsbl Clo)KeHUs U
YMHOKEHHSI BEPOSITHOCTEN

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COACPKAHUE

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TGOPGMBI CIIOKCHUA Bep0$ITHOCTeI>'I. CoBMecTHBIE
1 HECOBMECTHBIEC COOBITHS. Y CIIOBHAs BCPOATHOCTD. TeopeMH YMHOKCHU S BCpOHTHOCTGfI.

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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[Tpumenenue 3YH npu perieHny S5KOHOMUUYECKUX 3a/1a4

Tema 11.4. N
N ®opmyna nonaHoi BepoaTHOcTH. [Ipumenenue 3YH npu pemennn 3agau
dopmyiia NOJHOU
BEPOATHOCTH
Koncynomayuu Qb00wenue u cucmemamuzayus 3Hanull no pazoenam 7 - 11
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3. YcuaoBus peajin3alnu nNporpamMmmal 06m€06pa30BaTeﬂbHOﬁ AUCIHUIIJINHBI

3.1.

MartepuanbHO-TeXHHYECKOE O0ecredeHue

VueOnas JAUCHUININHA PCATIUZYCTCA B y‘{e6HOM KabnHeTe «MaTeMaTHKay.

OobopynoBaHue yueOHOro kadbuHeTa:
—IOCaJ0YHbIE MECTa MO KOJIMYECTBY 00yUarOIINXCS;
—pabouee MeCTO Tpero1aBaTes;

— KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPUAJIOB;

—KOMIUIEKT KapTO4YeK — 3aJaHui JIJIs1 KOHTPOJIbHBIX paboT MO0 BCEM TEMaM;
—1podecCuOHaIbHO OPUEHTUPOBAHHBIE 3aJaHMS;
—Marepuaibl 9K3aMeHa;

Texnu4yeckne cpeacTBa o0y4eHus:

—MYJIbTUMEIUNHBIA IPOEKTOP;

—HOYTOYK C JTUIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHHUEM;
—IIPOEKTOP C IKPAHOM;

—M®YV LaserJet M1132;

—TB BBK.

3.2.

1.

HNudopmannonHoe odecnevyeHne 00y4eHus

OcHoBHbIE NTeYaTHbIE H3TaHHUSA
1.

bozomonos, H. B. Marematuka: ydeOHUK JJIsl CpeIHEro MpogdecCUOHATBLHOTO
oOpazoBanusi / H. B. boromornos, I1. . Camoiinenko. — 5-e u3z., nepepad. U Jaom. —
MockBa:  UszmarensctBo  FOpaiit, 2023.— 40lc.—  (IlpodeccuonanpHoe
obpasoanue). — ISBN 978-5-534-07878-7

MaremaTuka: anrebpa U Hadajga MaTEMaTHYECKOTO aHaiu3a, reoMerpus. Anredpa u
Hadvana maremartudeckoro aHaimmza. 10-11 xmacc. Ammmon II.A., Komsrua HO.M.,
TkaueBa M.B. u apyrue. - M: IIpoceemienne, 2022.

Maremaruka: anreOpa 1 Hayajia MaTeMaTHYE€CKOTO aHanu3a, reometpus. ['eomerpus. 10-
11 knacc. Aranacsn JI.C., byty3os B.®., Kagomues C.b. u apyrue. - M: IIpocsemienue,
2022.

Maremaruka: anredpa U Hadaja MaTeMaTUYeCKOro aHanusa, reomerpus. 10-11 kiaccsr.
Anrebpa 1 Hauajga MaTeMaTrudeckoro ananusa. B 2 4. Yacte 1: YueOHuK 115 yyamumxcs
oOpa3oBaTeNbHbIX Opranu3aiuii (6a3oBblil yposenb)/Mopakosuu A.I'., Cemenos I1.B.;
Yactp 2. 3agauHuK UIs yHanmxcs o0pa3oBaTeIbHbIX opraHu3amuii (6a3oBblii ypOBEHB)/
Mopakosuu A.I'. u apyrue; nox penakuueit Mopakosuua A.I'. - M: Muemo3uHa, 2018.

bawmarxoe M.M. Matematuka: y4yeOHUK ISl CTyA. YUYpexXACHUW cpeld. mpod.
oOpa3oBanusl. - 8-e u3a. crep.— M., 2021,

bawmaxos M.J. Marematuka. COOpHHK 33734y Npo(UILHONW HANpaBICHHOCTU: yueo.
[Tocobue mis cTya. yupexaenuii cpef. mpod. oopaszoBanusl. - 4-e uza. ucnp — M., 2021.

bawmarxoe M.1. MatemaTtuka. 3aauHuK: yuel. mocooue i CTyA. yUpexKICHUN cpe/.
npod. obpazoBanus. - 6-e u3z., crep. — M., 2022, 30



8. I'yces B.A., I'pucopves C.UI., Heoneuna C.B. Marematuka i mnpodeccuit u
CHEIMAIBHOCTEN  COLIMAIbHO-PKOHOMUYECKOTO  mpoduisi: y4eOHHK JJid  CTYA.
yupexeHui cpel. mpod. oopazoBanus. - 9-€ u3l., crep. — M., 2020.

9. Maremaruka. ['eometpus. 10 kmacc. Mep3msak A.l'., Homuposckwmii JI.A., TTonoHckwmit
B.b., Sxup M.C.; nox penakuueit [logonsckoro B.E. U3gatensctBo "Benrtana-I'pad",
2021.

10. Marematuka. I'eometpus. 11 kmacc. Mepsnsak A.I'., Homuposckuit J[.A., Tlonmonckuit

B.b., fAxup M.C.; noxg penakuueii [Togonsckoro B.E. "U3natensctBo " Bentana-I"pag",
2022.

2. DJIEeKTPOHHbIE U3TAHMS
1. Beepoccuiickue unrepuer-oaummuanst. - URL:_https://online-olympiad.ru / (zata

obpatenus: 12.04.2025). - Tekct: 3NeKTPOHHBII.

2. Enunas xomutekiust udpoBeix 00pa3oBaTeibHbIX pecypcoB. - URL: http://school-
collection.edu.ru (zara oopamienus: 08.04.2025). - TekcT: 2IeKTPOHHBIH.

3. Wudopmarmonnas cucrema «EquHOE OKHO TOCTyIa K 00pa30BaTelIbHBIM pecypcamy. -
URL.:_http://window.edu.ru/ (zara obparenus: 02.05.2025). - TEKCT: 371€KTPOHHBIIA.

4. Hayunas snexrponHas 6udanoreka (HIB). - URL: http://wwwe.elibrary.ru (nara
obpamienus: 12.04.2025). - TekcT: 3JEKTPOHHBIA.

5. OTkpsITHIH KOJUTeK. Matemaruka. - URL:_https://mathematics.ru / (maTa obparieHus:

08.04.2054). - TeKCT: 37€KTPOHHBIA.

6. [ToBropum marematuky. - URL:_http://www.mathteachers.narod.ru / (nata oOpaieHus:
12.04.2025). - TeKCT: 21€KTPOHHBIA.

7. CrpaBOYHUK 10 MaTeMaTUKe Ui IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nata obpamenus: 12.04.2025). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennsis MaTemaTnueckas nHTepHeT mkoia. - URL: http://www.bymath.net/ (nara
obparenus: 12.04.2025). - TekcT: 3IeKTPOHHBIH.

9. ®denepanbHbIit opTan «Poccuiickoe oOpa3zoBaHue. -
URL.:_http://www.edu.ru/ (mara obpamienus: 02.05.2025). - Tekcrt: anekrpoHHbIi. DeaepaabHbIii
1eHTp HHPOPMAIMOHHO-00pa3oBaTeIbHBIX pecypcoB. - URL: http://fcior.edu.ru / (mata obpamieHus:
01.07.2022). - TekcT: 2NeKTPOHHBIN
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4. KOHTPOJIb U OlIEHKA Pe3yJIbTATOB 0CBOCHHS 00111e00pa30BaTeILHOM

JTUCIHHIIINHBI

KonTpons u omeHka pe3yiabTaToB OCBOEHHUS 0O0II€00pa30BaTEIbHOM  TUCIUILIMHBI
PacKphIBAlOTCS 4Ye€pe3 IMCLUUIUIMHAPHBIE PE3YJbTAaThl, HAIpPABJICHHbIE HAa (OPMUPOBAHHE
o0ImMX U NPOPEecCHOHAIBHBIX KOMIIETCHIIMHA MO pa3/ienaM U TeMaM COJAEp)KaHus y4eOHOro

Marcpuraia.

Oobmasi/mpodeccnoHanbHas
KOMIIeTeHI[UA

Pa3zgen/Tema

THI OLleHOYHBIX

MepONpPUSITHSI

OK 01 Be16upats crmocoosl
peleHus 3a1a49
npodeccnoHaTBEHOM
JeSATSIIHOCTH
MPUMEHUTEIHHO K Pa3IUYHBIM

KOHTCKCTaM

P1,Temal.l,1.2,13,1.4,1.5,1.6,1.7
I1-o/c, 1.8
P2 Tema2.1,22,23,24,25
P3,Tema3.1,3.2,3.3,3.4
P4,Tema4.1,42,4.3,4.4,4.5
P6,Tema6.1,6.2,6.3,6.4
P7,Tema7.1,7.2,7.3,7.4,75,76,7.7,
7.8,7.9

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9, 8.10, 8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 I1-
o/c, 9.7

TectupoBanue
VYcrHblii onpoc
MaremaTnueckui
JTUKTAHT
NuauBuayanbHast
CaMoCTOSITeNIbHAs
pabora
[IpencraBnenue
pE3yJIbTaTOB
IIPAKTUYECKUX paboT

KonTponbhas padora

COBPEMEHHBIE CPEACTBA
IIOMCKa, aHaJIN3a U
UHTEepHpeTaluyu HHPOopMaLuu
1 UHGOPMaAIMOHHbIE
TEXHOJIOTUU JIJISl BBITIOJIHEHUS
3a71a4 NpoQeccuoHaNbHOM

ACATCIIBHOCTHU

P 10, Tema 10.1,10.2, 10.3, 104, 10.5, | Bhimormenye
10.6, 10.7, 10.8, 10.9, 10.10, 10.11 9K3aMCHAIHOHHBIX
P11, Tema 11.1, 112, 11.3 T-o/c, 11.4 | 33AaHHH
OK 02 Mcrons3osats P1,Temal.l,12,13, 1.4, 1.5 1.6, 1.7 | Tectupoanne

I1-o/c, 1.8

P2 Tema2.1,22,23,24,2.5

P3,Tema3.1,3.2,3.3,34

P4,Tema4.1,4.2,43,44,4.5

PS5, Tema 5.1,5.2, 5.3 IT-o/c

P7 Tema7.1,72,73,74,75,7.6,7.7,
7.8,7.9

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9,8.10, 8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 I1-
o/c, 9.7

P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11, Tema11.1,112,11.3 IT-0/c,11.4

VYeTHBI onpoc
MaremaTnueckui
JTUKTaHT
NunuBunyansHas
CaMOCTOSITENIbHAS
pabora IIpeacraBienue
pe3yJIbTaToB
MPaKTUYECKUX paboT
3amura
MHIUBUAYAJIbHBIX
MIPOEKTOB
KonTposabnas pabora
Beinonnenue
9K3aMEHALIMOHHBIX

3aJaHui
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OK 03 ITnanupoBath 1

peann30BbIBaTh COOCTBEHHOE

npodeccuoHanbHOE U
JTUYHOCTHOE Pa3BUTHE,
MPEeANPUHIMATETBCKY IO
JeSITeNIbHOCTD B
npodeccuoHanbHOU chepe,
MCIOJIb30BaTh 3HAHUS T10
MPaBoOBOM M (PMHAHCOBOI
IPaMOTHOCTH B Pa3IMYHBIX

JKU3HCHHBIX CUTyaluiaXx

P1,Temal.l,12,13,1.4,1.51.6,1.7
[1-o/c, 1.8

P2 Tema2.1,2.2,2.3,2.4,2.5

P3,Tema3.1,3.2,3.3,34

P4,Tema4d.1,4.2,43,4.4,4.5

P 5, Tema 5.1,5.2, 5.3 IT-o/c

P 6, Tema6.1,6.2,6.3, 6.4

P7, Tema7.1,72,7.3,7.4,75,76,7.7,
7.8,7.9

P8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8,8.9,8.10, 8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 II-

TectupoBanue
orpoc
Maremarnueckuit
JTUKTaHT
WNunuBunyansHas
CaMOCTOSITENIbHAs
pabora
[IpencraBnenue
pe3yJIbTaToOB
MPAaKTUYECKUX paboT

Kontponbnas pabota

o/c. 9.7 Brmonnenune
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5, | 2X3aMCHAIHOHHbIX
10.6, 10.7, 10.8, 10.9, 10.10, 10.11 3aZlanuu
P11, Tema11.1,112,11.3 IT-o/c, 11.4
OK 04 DddexrnsHO P1,Temal.l,12,1.3,14,1.5,1.6,1.7 | Tectupoanue

B3aUMOJICHCTBOBATH U
paboTaTh B KOJUICKTHUBE H

KOMaHJIC

[1-o/c, 1.8

P2 Tema2.1,22,2.3,2.4,2.5

P3,Tema3.1,3.2,3.3,3.4

P4, Temad.1,4.2,4.3,4.4,4.5

P5,Tema5.1,5.2, 5.3 I1-0/c

P 6,Tema6.1,6.2,6.3,6.4

P7,Tema7.1,72,7.3,7.4,75,7.6,7.7,
7.8,7.9

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8,8.9,8.10,8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 I1-
o/c, 9.7

P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

P11, Tema11.1, 112, 11.3 IT-o/c, 11.4

YcrHblit onpoc
MaremaTnueckui
JTUKTAHT
NunuBunyanpHas
CaMOCTOATENbHAS
pabora
[IpencraBnenue
pe3yabTaTOB
MPAKTUYECKUX padoT
KonTponbnas pabora
Brinonnenue
9K3aMEHAIMOHHBIX

3aIaHUN
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OK 05. OcymecTBasTh

YCTHYIO U IUCBMEHHYIO

P1,Temal.1,1.2,1.3,1.4,15,1.6,1.7
[1-o/c, 1.8

TectupoBanue

YcTHBIT onpoc

KOMMYHHUKAIHIO HA P2,Tema2.1,2.2,2.3,2.4,2.5 MareMaTHueCKuit
TOCYJaPCTBEHHOM SI3BIKE P3,Tema 31,3233 3.4 JUKTAHT
Poccuiickoit @eneparu ¢ P4,Temad.1,4.2,43,44,4.5 WuauBuayaibHas
y4eTOM 0COOeHHOCTEeH P7,Tema7.1,72,73,1.4,7.5,76,7.1, CaMOCTOSTEIbHAs
COLIMAIBHOI'0 U KYJIETYPHOI'O 7.8,7.9 pabora
P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
KOHTEKCTa [IpencraBienue
8.8, 8.9,8.10,8.11
pEe3yJIbTaTOB
P9, Tema9.1,9.2,9.3,9.4,9.5,9.6 I1- 5
o/, 9.7 MPAKTUIECKHUX pa6 OT
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10,5, | OHTPO/IbHas pabora
106, 10.7, 10.8, 10.9, 10.10, 10.11 Brmonmenne
P11, Tema 11.1, 112, 11.3 [-o/c, 11.4 | X3aMCHALMOHHRIX
3aJlaHui
OK 06 IlposBnsaTh P1,Temal.1,1.2,1.3,1.4,1.5,1.6,1.7 | TectupoBanue

TPaXIAHCKO-IIATPUOTHIECKY IO
MO3UIHIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBE/ICHUE Ha
OCHOBE TPAIULIMOHHBIX
POCCUICKHX JyXOBHO-
HpaBCTBeHHLD(HGHHOCTCﬁ,B
TOM YHCJIE C YUYETOM
rapMOHHU3aluU
MEXXHAITMOHAJIbHBIX 1
MCKPCITUTUO3HBIX
OTHOLICHWH, TPUMEHATH
CTaHIapThI
AHTUKOPPYIIIMOHHOTO

MNOBCACHUA

[1-o/c, 1.8

P7, Tema7.1,72,7.3,7.4,75,76,7.7,
7.8,7.9

P 8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8, 8.9,8.10, 8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 I1-
o/c, 9.7

P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5,
10.6, 10.7, 10.8, 10.9, 10.10, 10.11

VYeTHBII onpoc
Maremarnueckuit
JUKTaHT
NunuBuayanbHast
CaMOCTOATEIIbHAS
pabora
IIpencraBnenue

pe3yabTaTOB

MPAKTUYECKUX paboT

KonTponbhas padora

Brimonnenune
JK3aMEHAIIMOHHBIX

3aJIaHUN
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OK 07 CopneticTBOBaThH
COXPaHEHUIO OKpYKarolei
Cpelbl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMAaTa,
MPUHITUITBI OEPEHKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JICHCTBOBATh B YPE3BbIYAMHBIX

CUTyalusx

P1,Temal.l,12,13,1.4,1.51.6,1.7
[1-o/c, 1.8

P2 Tema2.1,2.2,2.3,24,25

P3,Tema3.1,3.2,3.3,3.4

P4,Tema4d.1,4.2,43,4.4,4.5

P 5, Tema 5.1,5.2, 5.3 IT-o/c

P 6, Tema6.1,6.2,6.3, 6.4

P7, Tema7.1,72,7.3,7.4,75,76,7.7,
7.8,7.9

P8, Tema 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7,
8.8,8.9,8.10, 8.11

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 II-

TectupoBanue
YcTHBIT onpoc
MareMaTudecKui
JAKTAHT
NunuBunyansHas
CaMOCTOSITCIIbHAS
pabora
[IpencraBnenue
pe3yIbTaToOB
MPAaKTUYECKUX paboT

KonTponbhas pabora

o/c. 9.7 Brimonnenue
P 10, Tema 10.1, 10.2, 10.3, 10.4, 10.5, | 2X3aMCHALNOHHBIX
10.6, 10.7, 10.8, 10.9, 10.10, 10.11 3a/laHnH
P11, Tema11.1,112,11.3 IT-o/c, 11.4
[IK 1.4 OcyuiecTBiATh P1,Temal.1,1.2,1.3,1.4,1.5,1.6,1.7 | IlpencraBnenue
Pacu&THI ¢ noTpebuTensmu 3a [170/C, 1.8 pe3yJbTaToB

IIPEIOCTABIIEHHBIE YCIIYTH.

P9, Tema9.1,9.2,9.3,9.4,9.5, 9.6 I1-
o/c, 9.7

IIPAKTUYECKUX paboT
KonTponbhas padora
Beinonnenue
9K3aMEHALIMOHHBIX

3aJIaHUN
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