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Paccmotpena YTBepKaeHa NPUKA30M IUPEKTOPA
Ha 3aCEIaHUU [IUKJIOBOU METOINYECKON T'BIIOY KK «KMT)»

KOMHCCHH MaTEMaTHYECKUX U OOIIHX oT «30 uronsa 2023 r. Ne 663
€CTECTBCHHOHAYYHBIX JUCIUIUINH

[Tpotokon ot 5 urons 2023 r. Ne 10

[Ipencenarens Xanixanokosa 3.3.

Onobpena
Ha 3aCe/IaHUU TIEAArornIecKoro COBeTa
npotokoi oT 30 uroHs 2023 . Ne 8

Pa6ouas nmporpamma o6mieoopazoBarenpHor auctumunael O/, 07 MaremaTtuka pa3paborana
Ha OCHOBE (pelrepasbHOr0 TOCYJApPCTBEHHOTO 00pa3oBaTENIbHOTO CTaHAapTa CPEAHEro OOIIEero
0o0pa3oBaHMs, YTBEPXKICHHOTO IIPUKa30M MHUHHCTEpCTBAa 0Opa3oBaHMS W Hayku Poccuiickoi
Oenepaunn ot 17 mas 2012 1. Ne413, 3aperucTtpupoBaHHOrO B MMHHUCTEPCTBE FOCTHUIIMHU
Poccuiickoit ®epepaunu 07 wurons 2012 1. peructpanuonHslii Ne 24480 ¢ HW3MEHEHHMSIMU U
nononHeHusMy, [IpumepHoil mporpammbsl 001I€00pa30BaTENbHON IUCHUIUIMHBL — MaTtemaruka
pexomengoBanHort ®I'BOY JIIIO HUPIIO B kadecTBe NMPUMEPHOM MPOrpaMMBl IS peaau3ariuu
OCHOBHOI mpodeccnonansHoil obpazoBatenbHoil mporpamMMbl CIIO Ha 6a3e OCHOBHOIO OOIIETO
00pa3oBaHMs C MOJYYSCHHEM CpelHero o0mero o0pa3oBaHus, YTBEpKACHHONW Ha 3acenanuu CoBeTa
[0 OIICHKE COJEp)KaHHUA M KauecTBa MPUMEPHBIX pabouux mporpamMm oOIeo0pa3oBaTeIbHOTO U
COIMAIbHO-TYMaHUTAPHOTO IUKJIOB CPEAHETr0 MPO(EeCCHOHATBLHOIO 00pa3oBaHUs, MPOTOKOI OT
30 Hos16pst 2022 T Ne 14., ®T'OC CIIO no mpodeccun 43.01.09 «IloBap, kKoHAUTEP», YTBEPKIACH
npukazoM MuHucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit denepauuu ot 9 nexabpsa 2016 roga
Ne 1569. VITIC 43.00.00 CepBucC U TypU3M.

Opranuzanus- rocygaapcTBeHHOE 010/ KeTHOE TpoeccroHabHOe 00pa30BaTeIbHOE

pa3paboTyuK: yupexaenue Kpacnogapckoro kpas «KpacHomapckuit MOHTaXHBIN
TEXHUKYM»

CocraBurelb:

Canexko Dmia BukroposHa, npenogasareib [ BITOY KK «KMT»
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1 O6mas xapakTepucTuKa padoueii mporpaMMbl
00meo0pazoBaTeIbHOM TUCHUILINHBI

1.1. MecTo AUCHMILIMHBI B CTPYKTYP€E OCHOBHOI nmpodeccHoHATLHOMT
0o0pa3oBaTe/IbHOW NPOrPaMMbI
OO6meobpa3oBaTenbHas AUCHUIUIMHA «MaTeMaThKa» SBISETCS 00s3aTEIbHOM YacThIO
00111e00pa30BaTEILHOTO IHUKJIa 00pa3oBaTebHOM Tporpammel B cootBeTcTBUHM ¢ ®I'OC CIIO
no npodeccun 1o podeccuu 43.01.09 IToBap,koraUTED

B coorBerctBun ¢ PT'OC COO «MareMatuka» aBJseTcs 0013aTeIbHON IUCHUIUIMHON HA

YpOBHE cpemHero obmiero odpasoanms. Ha nzydenue nuciuiumHbl «MaTeMaTruka » OTBOIAUTCS
232 yaca.

1.2. I_Ie.]'II/I U IINTAHUPYEMBIE PE3YJbTATHI 0OCBOCHUS JUCHUIIJIMHBI:

1.2.1. llesy TUCHUIIMHBI.
Conepkanne TporpaMMmbl  00IIe00pa3oBaTEIbHON  JUCHUIUIMHBI — «MareMaTuka»

HAIPAaBIIEHO HA JIOCTHKEHUE PE3YJIbTATOB €€ U3yUeHUsl B COOTBeTCTBHH ¢ TpeboBaHusamu OI'OC
COO c¢ yuerom mpodeccuonanbuoit HanpasieHHocTH OI'OC CII
Oco0oe 3Hauenue nucuuruinHa umeeT npu popmupoBanuu OK u [TK



O01mme KOMIIEeTEHIINHT

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Beibupatb criocoOsl
[peLeHus 3a1a4
npodeccuoHaIbHON

e TeIbHOCTH IPUMEHUTEIBEHO

K pa3/IMYHbIM KOHTCKCTaM

FOTOBHOCTb K TpYyHIy, OCO3HAHHUE IEHHOCTH

MacTepCcTBa, TPYIOII00UE;

T'OTOBHOCTDH aKTHBHOM

K JCATCIIBHOCTH

TEXHOJIOTHYECKOU U COHH&HLHOﬁ HaIIpaBJICHHOCTH,
CIT0COOHOCTD IJIAaHUPOBATb

HHUOHUHUPOBATD, H

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIbHOCTD;
chepam

HHTEpEC K pa3IMYHBIM
podecCHOHATEHOM JIeATEIILHOCTH,
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbI€ JIOTHYECKHE ﬂeﬁCTBHHI

- CaMOCTOSITEIILHO (bopMynHMpoBaTh u
aKTyalM3MpoBaTh NpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJ'H/IBaTI) CymeCTBeHHBIﬁ HpI/ISHaK NI
OCHOBAaHUA I CpaBHeHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu
000OIICHHS;

OonpeacisAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaThb
[MapaMETPbl U KPUTCPHUU UX JOCTHUIKCHUS,

- BBIABJISATH 3aKOHOMCPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTHUBBI B ACATCIbHOCTL, OLICHUBATH
COOTBCTCTBUEC  PEC3YyJIbLTATOB ICJIAM, OLCHUBATH

[PUCKHU HOCJ'IC)ICTBI/Iﬁ JACATCIIBHOCTH,

-BJIaJIETh METOAAMHU JJOKA3aTENIbCTB, AITOPUTMAaMU PELICHUS
3agad; yMeHue GopMyIupoBaTh ONpeAeIeHHs, aKCHOMBI U
T€OPEMBI, IPUMEHSTh UX, IPOBOJUTH 10Ka3aTEIbHbIE
[pacCCyYXIEHHUs B XOJI€ PELICHMSI 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSMHU: CTEIIEHb YUCIIA, JOrapupm
UKCJIa; YMEHUE BBINOJIHATH BBIYUCIICHUE 3HAYCHUN U
peoOpa3oBaHus BRIPAKEHHH CO CTETICHAMH | JIoTapudmamu,
peoOpa3oBaHust APOOHO-PATMOHANTBHBIX BBIPAKEHHIA;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlUOHAIIBHBIE,
ppaliOHANIbHBIE, TOKA3aTeNIbHbIE, CTEIICHHBIE,
iorapumMuYecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HETIPEphIBHAS
(yHKLIMS, TPOU3BOIHAS, IEpBOOOpa3Has, ONpeAeIeHHbIH
MHTErpa; yMeTb HaXOIUTh POU3BOAHbBIE 3JIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUaibl; UCCIEOBATh B
[IPOCTENIINX ClIydasix QyHKIMHM Ha MOHOTOHHOCTh, HAXOJIUTh
HanOOoJIbIINE U HAUMEHbIINE 3HaUeHUs (PYHKUNN; CTPOUTH
rpaduKy MHOTOYJICHOB C HCIIOJIb30BAHUEM arlIapara
MaTEMaTHYECKOT0 aHaJIN3a; IPUMEHATH IPOU3BOIHYIO IpU
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; PellaTh MPAKTUKO-
OPUEHTHUPOBAHHBIC 3a/1a4M HAa HaUOOJIbIIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATh MOHATUSAMU: pallMOHANIbHAS (QYHKIHS,

- pa3BHUBATbh KPCATUBHOC MBIINIJICHUC IIPU PCUHICHUH

MoKazareiabHasi QYHKIMS, CTeNeHHAs PYHKLINS,




PKU3HEHHBIX TIPOOIIeM
0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICJIOBATEIBCKON 1|
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelicHUs]
po0em;

- BBUSIBJIATH IPHYUHHO-CJICICTBEHHBIC CBSI3H M
AKTYaJIM3UpPOBATh 3a/1adyy, BBIJIBUTaTh THIIOTE3Y e
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh,
[apaMeTpbl U KPUTEPUU PELICHMUS;

- AHAJIM3UPOBATh IOJYYEHHBIE B XOJI€ PELICHMUS]
3ala4d  PE3yJIbTaThl,

IIPOrHO3UPOBATH

KPUTHYCCKHN OLCHUBATHL HX]

JIOCTOBCPHOCTD, HU3MCHCHUEC B
HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B ITO3HABATCIBHYHO U

IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- yMETb UHTEIPUPOBaTh 3HAHUA U3 PA3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIIBUT'AaTh HOBBIC niaeu, npeajiaraTtb
OpUTHHAILHBIC TTOJIXO/IBI U PELICHHUS;

138 CIOCOOHOCTh ux MCIIONB30BaHUS B

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

morapudmuueckas GyHKIUs, TPHTOHOMETPHUECKUE (DYHKITHH,
oOpaTHbIC PYHKIUHU; YMEHHE CTPOUTH TPAPUKH N3yUEHHBIX
(yHKINH, HCTIONB30BaTh TpaMKU MPU U3YIEHUH TIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[IPEIMETOB U 33aJa4 U3 PEalbHOM KU3HU; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/y BeJIMUNHAMU;

- YMETh pelIaTh TEKCTOBBIE 3a7ja4ll pa3HbIX TUIIOB (B TOM UYHUCIIe
Ha MPOLIEHTHI, TOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBApOB U yCIIYT, HAJIOTH, 33/1a41 U3 00JIaCTH YIPaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU ); COCTABIISITH BEIPAKEHUS,
YpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 331a4H,
licclieIoBaTh M0JIyY€HHOE pEellIeHUE U OLIEHUBATh
[1PaBONI0100HOCTh PE3YJILTATOB;

- YMETb ONEPUPOBATH MOHATHAMMU: CpeHee apu(PMETHUECKOE,
MenraHa, Haubouiblilee U HaMMEHbIlIee 3HAUeHHsI, pa3Max,
criepeusi, CTaHAapTHOE OTKIIOHEHHE YMCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, TIPE/ICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakarolryro CBOMCTBA
[pEaTTbHBIX MPOIIECCOB U SBIICHHIA; IPEACTABIATh HHPOPMAIIHIO C
[TOMOILIBIO TaOJIMII U IUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM I'papHUeCcKUX METOJ0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATHIMMU: CIIy4ailHBIN ONBIT U CITy4aifHOE
COOBITHE, BEPOSTHOCTD CIIY4aliHOTO COOBITHS; YMEHHE BBIUUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHHEM TpapUIECKUX METOIOB;
MPUMEHSTH (POPMYITBI CIIOKEHHUSI 1 YMHOXKEHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (PaKThl U (YOPMYIIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSTHOCTH PEATTbHBIX COOBITHI; 3HAKOMCTBO CO
CIly4yailHBIMHM BEJTMUMHAMM; YMEHUE IPUBOIUTH TPUMEPHI




IIPOABJICHUSA 3aKOHA OOJIBIINX YKCENT B MMPpUPOAHBIX U
O6H.I€CTBCHHBIX SIBJICHUAX,

- YMCTb OIICPpHUPOBATH IMOHATUAMM: TOYKA, IpAMaAs, IIJIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN YIroJl, CKPELIMBAIOILUECS MIPSIMBbIE,
[apajyIeIbHOCTh U NMEPIEHIUKYIPHOCTD IPSAMBIX U IJIOCKOCTEH,
YTOJI MEXKIY IPSAMBIMHU, YTOJI MEX]y IIPSIMOM U IJIOCKOCTBIO, YTOJI
MEXy IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH,
[PACCTOAHHUEC MCIKAY IMPAMBIMHA, PACCTOAHUC MCKAY IINIOCKOCTSAMMU,
[YMEHHE HCITOJIB30BaTh MPH PEIICHUH 33]1a4 U3yYeHHBIC ()aKThI U
TCOPCMBI INIAHUMCTPHUHU, YMCHUEC OLUCHUBATL Pa3MCPhbL 00BEKTOB
OKpY’KaloIIEero MUpa;

- YMETb ONIEPUPOBATH MOHATHAMU: MHOIOI'PAaHHUK, CEUEHUE
MHOrOrpaHHHKA, Ky0, mapajsienenurnes, npusma, nupammuia,
(burypa 1 oBepxXHOCTb BpalllEHUs], IIMIIMHAP, KOHYC, 11ap, chepa,
ceueHMst (pUrypbl BpalleHus, MI0CKOCTb, Kacaromascs cepsl,
MUJIMHAPA, KOHYCA, IJI0IaAb IIOBEPXHOCTU IMUPpAMUbI, IIPU3MBI,
KOHYca, WIMHJIpa, Iiouanpb chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIenIeIa, TMPAMHIBI, TIPU3MBI,
[MIMHApA, KOHYCAa, Iapa; yMEHHe n300pakaTh MHOTOTPAaHHUKH H
[MOBEPXHOCTHU BPALICHUS, X CEYEHUS OT PYKH, C TOMOILBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

- YMETb ONEPUPOBATH MOHATHIAMMU: ABH)KEHHE B IPOCTPAHCTBE,
10100HbIE (PUTYPBI B IPOCTPAHCTBE; HUCIOIb30BaTh OTHOILIEHUE
riomael moBepxHocTel 1 00beMOB OI00HBIX (GUTYp MTPU
[pEILICHIH 3a]1aY;

- YMCTb BBIUYUCIIATE TCOMECTPUUCCKHUEC BEIMYUHBI (}IJ'II/IHa, yroii,
[U10111a/1b, 00BEM, TUIOIAAb TOBEPXHOCTH ), UCIIONb3YS H3yUYCHHbIE




(hOpMYIIBI U METO/IbI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IIPSIMOYTOJIbHAsL CUCTEMA
KOOpJAMHAT, KOOPJUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIpHOE MPOU3BEEHHUE, YIOl MEXK1Yy BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BECHNE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOILBIO N3YYEHHBIX (POPMYJT KOOPJIMHATHI CEPEUHBI OTPE3Ka,
[pacCTOSIHUE MEXAY IBYMs TOUKAMU;

- YMETb BBIOUPAThH MOAXOIALINN U3yUEHHBIH METO ISl PELICHUS
3aauu, pacro3HaBaTh MaTeMaTHYeCKue (aKThl U
MaTeMaTHYeCKUE MOJIETHN B PUPOJHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPDI
MaTeMaTUUECKUX OTKPBITUH POCCUHCKOM U MUPOBOM
MaTeMaTH4eCKOIl HayKH.

- YMETb OIEPUPOBATH MOHATHSIMU: OIIpeJIeIEHUE, AaKCUOMA,
TeopeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYIMPOBKHU; YMEHHUE (POPMYIUPOBATh
0OpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPKIAEHUE, TIPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/
MaTeMaTH4eCKON MHAYKLMU; TPOBOAUTD JJOKa3aTeNbHbIE
[pacCyXI€HHUs IIPU PELICHUHU 33/a4, OLIEHUBATh JIOTHYECKYIO
[TPaBHJIBHOCTb PACCyKICHMUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, TOJIMHOXKECTBO,
oTiepali HaJl MHOXKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN arapar Jyisl ONUCaHUsl pealIbHbIX IIPOLIECCOB U
SIBJIGHUI TIPU PEILIEHUH 33/a4, B TOM YHCIIE U3 APYTUX YUeOHBIX
[IpeIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
[MKJI, Tpad Ha MIIOCKOCTH; YMEHUE 337aBaTh U OMKUCHIBATh Tpadbl
Pa3IMYHBIMH CIIOCOOAMU; MCIIONIB30BaTh rpadbl MPU PELICHUN




3ajady;
- YMETh CBOOOJTHO ONIEPUPOBATH IMOHSATUSIMU: COUYCTAHHE,
[epecTaHOBKA, YUCJIO COUETAHUM, YUCIIO MTEPECTaHOBOK; OMHOM
HproToHA; yMeHue NpUMEHATh KOMOMHATOPHBIE (PAKTHI U
[pacCy>KJIeHHUs IJIs1 PEILICHUS 33714,

-yMETh OIEPUPOBATh NOHATUAMU: HATYPAJIbHOE YHCIIO, 1IEJI0€
YUCII0, OCTATOK MO MOAYJII0, PAllMOHAIBHOE YUCIIO,
MppaIMOHATIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, 1IEJIbIX,
[pallMOHATBHBIX, ICUCTBUTEIHHBIX YHCEIT; YMEHUE UCIIOJIH30BATh
[PU3HAKA JCITUMOCTH, HAMMECHBIIUN OO JIETUTENh |
HavMEHbIIIee 0011ee KpaTHOe, AIrOpuT™M EBKIIMIA pu perieHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU O3ULHOHHBIMU CUCTEMaMH
CUMCIICHHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CTETICHD C IIEJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHHU, CTENEHD C
[pallMOHAIBHBIM ITOKa3aTeJIeM, CTETICHb C IEHCTBUTEIILHBIM
(BeIIeCTBEHHBIM) TMOKa3aTeseM, JJorapudm 4uciia, CHHYC,
KOCUHYC ¥ TAaHT€HC MPOU3BOJIBLHOTO YUCIIA,

- YMETb ONEPUPOBATH MOHATUSIMHU: TOXKIECTBO, TOXKICCTBEHHOE
MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
1 HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHU, HEPABEHCTB U
CUCTEM, PALIMOHATIbHBIE, UPPALlMOHAIbHBIE, TOKA3aTENIbHbIE,
CTETICHHbIE, TorapuPMUUECKHUe, TPUTOHOMETPUUYECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMbI; YMEHHUE PELIaTh YPaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PAa3IMYHBIX IPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTPOM;
MPUMEHATHh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHUS
MaTeMaTHUYeCKUX 3a/1a4 U 33J1a4 U3 Pa3IUIHBIX 001acTeil HAYKH 1
[pEAIbHOM JKU3HU;




-yMeTb CBOOOIHO OMIEPUPOBATh MOHATUSAMU: rpaduK QyHKIIHMH,
oOpaTHast pyHKIHS, KOMIO3ULUS PYHKUIUH, THHEHHAs QyHKIHS,
KBaJpaTU4Has GYHKLUS, CTENCHHAs (YHKIUSA C IEIIBIM
[MOKazaresjaeM, TPUroHOMeTpudeckue GyHKIUN, 0OpaTHbIE
TPUTOHOMETpHYECKHe (PYHKINH, TOKa3aTelbHas U
imorapudmudeckas GyHKIIMH,; YMEHHUE CTPOUTH TpaduKu
(yHKIUH, BBITIONHATH IpeoOpa3zoBaHus TpaduKoB (yHKIHUI;
[YMEHHE HCIIOJIb30BaTh rpaduku GYHKIHMN 111 U3yUCHHS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 331a4 U3 IPYTUX
[y4eOHBIX IPEIMETOB U U3 PEATBHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

yMEHHE CBOOOTHO ONEPUPOBATH MOHATHSIMU: YeTHOCTh (DYHKIIUH,
[EePUOJNYHOCTDh (PYHKIIUU, OTPAHUYEHHOCT (DYHKITHH,
MOHOTOHHOCTB (DYHKITHH, SKCTpeMyM (YHKIIUU, HAUOOIbIIIee U
HauMEHblIIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; yMEHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITHH;

[YMEHHE UCII0JIb30BaTh CBOMCTBA U rpa@uKu QyHKIUHN JIs
[peIeH s ypaBHEHHIA, HEPABEHCTB U 33/1a4 C TTapaMeTpaMH;
300pakaTh HA KOOPAUHATHOM MIOCKOCTH MHOKECTBA PEIIEHUN
ypaBHEHH, HEPaBEHCTB U X CHCTEM;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
[oCse10BaTeNbHOCTb, apu(MeTHUECKas POrpeccHs,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO yObIBaroIas
reoMeTpHUEecKas POrpeccHsi; yMEHHE 331aBaTh
[TOCTIeTIOBATEIIHPHOCTH, B TOM YHUCIIE C TOMOIIBI0 PEKYPPEHTHBIX
popmyu;

- YMETh OIEPHPOBATH MOHATHIMH: HEMPEPHIBHOCTH (DYHKITHH,
ACHMITTOTHI Tpaduka GyHKINH, IepBast U BTOPAst IPOU3BOIHAS
(yHKIIMN, TEOMETPUYECKUN U PU3HMUECKUI CMBICI TPOU3BOHOM,




repBoOOpa3Hasi, ONpeesICHHBIN HHTErpall; yMEHHE HaXOJAUTh
ACHMIITOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH TIPOU3BOTHBIE
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIIMU (DYHKIINH,
HAXOJIUTh YpaBHEHNE KacaTeIbHOH K rpaduky GyHKIMH;
YMEHHE UCTIOJIb30BATh MPOU3BOTHYIO JUIS UCCIECOBAHMS
(YHKIMIA, JUTS HAXOXK/ICHHUS HAMJTY4IIero PeIICHNs B
[IPUKJIaJHBIX, B TOM YHCJIE COLUATbHO-9KOHOMUYECKUX U
(bU3MYECKUX 3a/1a4ax, JUIs ONPEIEICHUs] CKOPOCTH U YCKOPEHUS;
HAXOAUTH IUIONIAU U 00BEMBI (PUTYp ¢ TOMOIIBIO HHTETPaa;
[IPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICTTUPOBAHUS C
moMoIbio audQepeHnrnanbHbIX ypaBHEHUH;

- YMETh OIIEPUPOBATh NOHATHAMH: KOMILIEKCHOE YUCIIO,
CONPsKEHHBIE KOMITJICKCHBIC YUCIIa, MOAYJb H apTYMEHT
KOMITJIEKCHOTO Yuciia, (hopMa 3aIHCH KOMIUICKCHBIX YUCE
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpandeckas);
[YMETh IPOM3BOIUTH apHU(PMETHIECKHE TCHCTBUS C
KOMIUIEKCHBIMU YHCIIaAMU; TIPUBOTUTH TPUMEPHI HCITOJIB30BaAHHS
KOMIUIEKCHBIX YHCETT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: CPETHEES
apupMeTHuecKoe, MeJuaHa, HauboJbIllee U HaMEHbIIIee
3HA4YEeHHUs, pa3Max, AUCIEPCHsi, CTAaHIapTHOE OTKJIOHEHUE JUIs
OTIMCaHMsI YMCIIOBBIX JaHHBIX; YMEHHE UCCIIEI0BaTh
CTaTUCTHUYECKUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadUuecKuX METOJOB U DJIEKTPOHHBIX CPEACTB; rpaduuecKu
MiCCIIeIOBAaTh COBMECTHBIEC HAOMIOACHUS C TIOMOIIBIO IHarpaMm
[pacCcenBaHMS M JINHEWHOW PErpecCcuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITHIA C HCITOIb30BAaHHEM
rpadU9IecKuX METOIOB; TPUMEHSTH IS PEIICHHS 3a71a9 (POPMYITBI
CJIO’KEHUSI U YMHOXKEHHSI BEpOATHOCTEH, (hopMyTy MOTHON




BeposITHOCTH, (hopmyny beprymin, koMmOuHAaTOpHBIE (HAKTHI U
(hOpMYyIIBI; OLIEHUBATH BEPOSTHOCTH PEATbHBIX COOBITUI; YMEHUE
OTIEpUPOBATH IOHATUSIMHU: CITyJaiiHasi BEIMYMHA, paclpeaciicHue
BEPOSTHOCTEH, MATEMaTHUECKOE OXKUIAHUE, TUCTICPCHS U
CTaHJAPTHOE OTKJIOHEHHE CITyYaitHON BETMYMHBI, (PYHKIIUU
[pacripeieNieHus ¥ IIIOTHOCTH PAaBHOMEPHOTO, TIOKa3aTEIbHOTO U
HOPMAJILHOTO PACIpe/Ie/ICHH; YMEHUE HCIIOJb30BaTh CBOMCTBA
M3YYCHHBIX PacTIpeIeICHUH ISl PEeIIeHUs 3a1a4; 3HAKOMCTBO C
MMOHATHSIME: 3aKOH OOJIBIITNX YHCEI, METOIbI BEIOOPOYHBIX
MICCIICIOBAaHMI; YMEHUE MPUBOANTH MPUMEPHI MPOSIBIICHUS 3aKOHA
OOJIBIINX YMCEN B MPUPOIHBIX U OOIICCTBCHHBIX SBJICHUSX;

- YMETh CBOOOTHO OIIEPHPOBATH TOHATHSIMH: TOYKA, IPSMas,
[IOCKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY, IUIOCKUH YTOJI,
NIBYTpaHHBIN YTOJI, TPEXTPaHHBINA YToJI, TIepeCeKaroIuecs,
MapajieNbHbIe U CKPEIIUBAIOIINECS IPSIMbIE, MAPaIIEIbHOCTh U
MEePICHIUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH, YTOJ MEKITY
MPSMBIMH, YTOJI MEXKTY MIPSMOU U TIIIOCKOCTBIO, YTOJ MEKTY
[IOCKOCTSIMHU; YMEHHUE UCTIOIB30BaTh MPU PEIICHUH 3a/1a4
M3YYCHHBIC (DAKTHI U TEOPEMBI TUTAHUMETPHH; YMEHHUE OICHUBATH
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBATH
MOHATHSIMH: MHOTOTPaHHUK, CEYeHNE MHOTOTPaHHUKA,
[MpaBIJIbHBII MHOTOTPaHHUK, IpU3Ma, upamMuaa, Gpurypa u
[MOBEPXHOCTh BpallleHUs, IIWIIMHIP, KOHYC, 1map, cdepa, pazBepTka
[MOBEPXHOCTH, CEUEHUSI KOHYCa U IIIUHAPA, TapalieIbHbIE OCH
VT OCHOBAHHIO, CEUSHHE MIapa, TUIOCKOCTh, Kacaromasics cepel,
[AJIH]IPA, KOHYCa; YMEHHUE CTPOUTH CEUCHUE MHOTOTPaHHHKA,
M300pakaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAIICHWS,
X CEUCHUS, B TOM YHCJIC C TTIOMOIIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHE MIPUMEHSTh CBOWCTBA T€OMETPUUYECKUX PUTYP,




CaMOCTOSITENTLHO (hOPMYITHPOBATH OTIPEIEICHUS H3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATH UM OIPOBEPIaTh UX;
YMEHHE MPOBOAMUTH KiIaccu(UKALUIO GUTYp 110 pa3IMuHbIM
[IpU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[IOCTPOCHMSI;

- YMETh CBOOOIHO OIEPUPOBATH MOHATHIMU: IUIOIAAb (DUTYDBI,
00BEM (UTYpbI, BEIMYMHA YIJIa, PACCTOSHUE OT TOUKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXKY MPSMBIMU, PACCTOSTHUE MEKIY
[IOCKOCTSIMU, IJIOMIAA6 c(hepbl, IO 1b TOBEPXHOCTH
MTUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, 00beM Ky0a,
[IPSIMOYTOJIBHOTO Mapajuleienumneia, MMpaMubl, IPU3MBI,
LWIMHApA, KOHYCAa, 1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOJAOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: JABHKEHHE,
[apajieNbHbIN IepeHoc, CUMMETPHS Ha MJIOCKOCTH U B
[IPOCTPAHCTBE, TOBOPOT, IpeoOpazoBaHue No00us, T0J0OHbIE
(urypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (PUTYPHI, B
TOM YHCJIE B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MICII0JIb30BAaTh TEOMETPUYECKUE OTHOILIEHUS, HAXOINUTh
reOMETPUUECKUE BETMUMHBI (JITTMHA, YToJl, TUIOMaab, 00BbeM) pU
[pEILICHUH 3a]a4 U3 APYIUX YUeOHBIX ITPEIMETOB U U3 peaIbHON
PKU3HH,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: IPIMOYTOJIbHAS

CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIAUHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPA Ha YHCJIO,
[pa3ioKeHue BEeKTopa Mo 6a3ucy, CKajasipHOe MPOU3BEICHUE,
BEKTOPHOE IIPOU3BE/IEHUE, YTOJI MEXAY BEKTOPaMU; YMEHHE
MICTI0JIb30BATh BEKTOPHBIN U KOOPAWHATHBIN METO IS peLLICHHS




FEOMETPUUECKUX 3aa4 U 337a4 APYruxX y4eOHbIX IPEIMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 u 3x3, olpeenuTeIb
MaTpULbI, TEOMETPUYECKUI CMBICII OIIPEIEIUTEINS;

- YMETb MOJEIINPOBATH PEAJIbHBIE CUTYALUN HA SI3bIKE
MaTEMaTHKH; COCTABJIATh BBIPA)KCHUS, YPABHEHUsI, HEPABEHCTBA U
X CHCTEMBI 110 YCJIOBHIO 3a/1a4H, HCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCHOJIBb30BaHUEM alllapara ajareopsl,
MHTEPIIPETUPOBATH ITOJIYyYEHHBIN PE3yJIbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIEIH C IIOMOLIBIO T€OMETPUYECKUX MOHATHH
11 BEJIMYUH, PEIIATh CBA3aHHBIE C HUMM IIPAKTUYECKUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJZIENIb U HHTEPIIPETUPOBATH
[TOJIy4E€HHBIN PE3yJIbTaT; PellaTh NPUKIIAIHbBIE 3a0a4n
CpEICTBAaMU MaTeMAaTUYECKOI0 aHAJIN3a, B TOM YHCJIE COLUAIbHO-
HKOHOMHYECKOT0 U (PU3UUECKOT0 XapaKTepa;

- YMEHUE BBIOMpATh MOAXOSAIINI METO 11l peIlieH s 3a/1auH;
[TOHMMAaHHE 3HAYMMOCTH MAaTEMAaTUKHU B U3YYEHUHU IPUPOIHBIX U
0OIIECTBEHHBIX MTPOLIECCOB U ABJIEHUIN; YMEHUE PAaclIO3HABATh
[IPOSIBJIEHUE 3aKOHOB MATEMATHKHN B HCKYCCTBE, YMEHHE
[IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITHHA POCCUMCKON U
MHUPOBOI MATEMaTUYECKON HAYKU

OK 02. OcyiiecTBisiTh MOUCK,
QHAIIN3 U UHTEPIIPETALIUIO
H(pOopMaluy, He0OX0AUMOMN
TUIsT BRITIOJTHEHUS 33724
pogecCuoHAITbHON

eI TeIbHOCTH.

B obnactu HNECHHOCTH HAYYHOTI'O ITO3HAHU:

'C(l)OpMI/IpOBaHHOCTB MHUPOBO33pPCHU,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKlh M OOUIECTBEHHOM IPaKTUKU,
OCHOBaHHOTO Ha Janore KYJIbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
[TOJIMKYJIBTYPHOM MHPE;

- COBEPIUECHCTBOBAHUE SA3BIKOBOM M UYUTATEIbCKOH
KYJIbTYpbl KaK CpPEICTBA B3aUMOJEHUCTBUS MEXIY

- YMeTh OIEpPUpPOBATh MOHATHSAMHU: palMOHaIbHas (YHKIHA,
[MOKa3aTeabHas byHKIHSA, CTETICHHAs byHKIHSA,
nmorapudmuueckas (QyHKUMS, TpPUTOHOMETpUUYECKHEe (YHKIUH,
oOpaTHble (YHKIIMH; YMEHUE CTPOUTh TIpapuKd H3YYEHHBIX
(yHKIMH, KMCIONB30BaTh rpa@UKu MpPU H3YyYEHUH IPOLIECCOB U
3aBUCHMOCTEH, TpU pelleHuu 3aJad M3 JAPYyrux y4eOHbIX
[peIMETOB U 3aJa4 U3 peajbHOW JKHW3HU; BBIpaXXaThb (GopMynamu
3aBUCUMOCTH MEKIy BETUYMHAMU;

- YMCTLH OIICPHUPOBATH MNOHATUAMU: TOKACCTBO, TONKIACCTBCHHOC




ITF0IBMH U TIO3HAHUS MUDPA;
- OCO3HAHHME IIEHHOCTHM HAy4YHOU JESTEeIbHOCTH,
COTOBHOCTb OCYIIECTBIISITh MIPOCKTHYIO U
M CCIIEI0BATENbCKYIO JEATeIbHOCTh WHIUBUIYAIBHO
1 B IpYIIIIC.
OBagecHue

MO3HABATEIbHBIMU JCUCTBUSIMU:

YHUBEPCAIbHBIMU y4eOHBIMH
B) paboTa ¢ nHpOpMaLneii:

- BJIAACTb HaBBbIKaMHW ITOJYUCHUA I/IHCI)OpMaHI/II/I n3|
MCTOYHMKOB CaMOCTOSTEIIHLHO

OCYIICCTBJIATL IIOUCK, aHAJIN3, CUCTEMATU3AlHUIO U

pa3HbIX  THUIIOB,
MHTEepIpeTanuio MHGOPMAMK Pa3IUYHbIX BUJOB U
(bopM npencTaBieHUS;

- CO3/1aBaTh TEKCThl B pa3IMYHbIX (opmarax ¢
y4eTOM Ha3HaueHuss MHGQOpManmuu U  LEeJIeBOH
ayTUTOPUH, BBIOMpas  ONTUMAJIbHYIO  (QopMmyj
[Ipe/ICTaBICHNS U BU3YyalU3aliy;

OLICHUBATh JOCTOBCPHOCTD, JJCTUTUMHOCTD

H(popMauy, COOTBETCTBHUE
MOPaIbHO-ITUYECKUM HOpPMaM;

- HUCIOJIb30BaTb CpCACTBa I/IH(I)OpMaI_II/IOHHBIX H

€ IIpaBOBbBIM M

KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMM B  pEIIEHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3aIlMOHHBIX  33a7a4y ¢  CcoOmoaeHUeM|
TpeOOBaHUN IPTrOHOMHKH, TEXHHKH OE€30MaCHOCTH,
TUTHCHBI, pecypcocOepexeHus, MPABOBBIX U
PTUYECKUX  HOpPM, HOpM  HWH(OOPMAITMOHHON
0E30ITaCHOCTH;

BJIaACTb HAaBbIKAMU PpaCllO3HABAHHA U 3alllUTh]

peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN

I HEpPaBEHCTB, PAaBHOCHUJIBHOCTb YPAaBHEHWM, HEPABEHCTB U

CUCTCM, pPallMOHAJIbHBIC, UWPPALUOHAJIBHLIC, ITOKAa3aTCJIbHBIC,
CTCIICHHBIC, J'IOl"apI/I(l)MI/ILIeCKI/Ie,
YPaBHCHHUA, HCPABCHCTBA U CUCTCMbI; YMETh PCIIATh YpPaBHCHUA,
HCpaBCHCTBA MW CHUCTEMBI C IIOMOLIBIO pPa3JIN4YHBIX IIPUCMOB;

[p€lIaTh YpaBHCHHSA, HCPABCHCTBA H CHCTCMBI C IIApaMETPOM;

TPUTOHOMETPUUCCKHUE

IIPUMCHATb YPaBHCHUA, HCPABCHCTBA, X CUCTCMbI AJId PCIICHUS
MAaTCMAaTUUCCKHUX 3ala4 M 3a4a4 U3 pa3IndHbIX obOnacreit HAayYKH 1

[PEATbHOM KU3HU;

¢BOOOIHO

YMETh OMEpUPOBATh TOHSATUSMU: JIBIXKCHHE,
MapajuleNbHBI  TepeHoc,
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHuE MOA0OMs, MOJ00HBIE
(burypsl; yMeTh paclo3HaBaTh paBHble M MOJI0OHBIE (GUTYDHI, B
IpUpoJeE, apXUTEKType; YMETh

TCOMETPHUUICCKUC

CUMMCTPpHA Ha INNIOCKOCTH H B

MOM 4YHUCJIIE B HCKYCCTBC,

MICII0JIb30BATh OTHOLIEHUS,  HAXOJUTh
reOMEeTpUUYECKHEe BEIMUMHBI (AJIMHA, YTOJ, IUIOIa/lb, 00BEM) IIpU
peIIeHNH 3a7a4d U3 IPYruX Y4eOHBbIX MPEIMETOB U U3 PeabHOU

PKU3HU




nHbopManuy, HWHPOPMAITMOHHOW  OE30MacHOCTH

JITMYHOCTH

OK 03.ILmarupoBats u
[peaT30BbIBATH COOCTBEHHOE
podeCCHOHATILHOE U
ITUIHOCTHOE Pa3BUTHE.

B obnactu 1yXx0BHO-HPaBCTBEHHOI'O BOCITUTAHMUS:

-- c(hOpMHPOBAaHHOCTh HPABCTBEHHOI'O CO3HAHUS,
PTUYECKOTO MOBE/ICHNUS;

- CIIOCOOHOCTH OIIEHHUBATh CUTYAIHMI0 U MPUHUMATh
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJILHOA
HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIaJa B TIOCTPOCHUE
yCTOMYMBOIO OYyIyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POIUTEISM H
(Wu) OpyruM YiieHaM CeMbH, CO3JaHHUI0 CEMbU HQ|
OCHOBE  OCO3HAaHHOTO  MPUHATHUS  LEHHOCTEH
CEMEHHON »U3HH B COOTBETCTBUM C TPAAULMIMHU
HaponoB Poccuu;

OBnajieHue  YHUBEPCAIBbHBIMU  PETYJISATHBHBIMH
NEHCTBUSAMMU:

a) CAaMOOPTaHU3AIHS:

- CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO
NesITeNbHOCTh, BBIABIATH MPOOJEMBbl, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a1auun B
00pa3oBaTeNbHON JEATENHPHOCTH U KU3HEHHBIX|
CUTYaIHsX;

- CaMOCTOATCIBHO COCTaBJIAThH IIJIaH PCIICHUSA

peCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

mpoOJeMbl € Y4€TOM HMEIOIIUXCS

- YMETHb OIICPUPOBATHb IOHATHUAMMU: PadrOHAJIbHBIC,
MppalliOHAJIbHBIC, ITOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/I(i)MI/I‘leCKI/Ie, TPUT'OHOMETPUYCCKHC YpaBHCHHUA 51

HEpaBEHCTBA, UX CUCTEMBI;

YMCTb OIICpHUPOBATH MOHATUAMH: MHOI'OI'PAaHHUK, CCYCHHC

MHOTOTpaHHHUKA, KyO, Mapayulelienunea, Npu3Ma, TUpaMuia,
(durypa u MoBEepXHOCTh BpAICHHUS, IIWIMHIP, KOHYC, IIap, cdepa,
ceueHHsi (UTYpPBI BpallleHHs, IUIOCKOCTh, Kacaromiascs chepsl,
[WINHAPA, KOHYCA, IJIONIA b TOBEPXHOCTU MUPAMUJIBI, TIPU3MBI,
miomaas  cdepsl, Ky0a,

nrupamMuabl,

KOHYcCa, o0BpeM
[PSIMOYTOJIBHOTO

MUJIMHAPA, KOHYCa, [Iapa; YMCHUC I/I306pa)KaTB MHOT'OT'PpaHHUKH H

HUAJTUHIPA,
napasuieNienunenaa, MIPU3MBI,

IMIOBCPXHOCTU BpaAlICHHA, HUX CCUCHUA OT PYKHU, C IOMOIIBIO

YMETh
[paCIIO3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH

UCPTCIKHBIX HWHCTPYMCHTOB W OJJICKTPOHHBIX CPCACTB,

[paBUJIbHbIE MHOTOTPAHHUKH;
- YMETb ONEPUPOBATH TOHATUSAMHU: NPSAMOYTOJIbHAs CHCTEMA
KOOpJAWHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPAMHATBI BEKTOPA,
yrojl MEXIy BEKTOpaMH, CyMMa
HaXOOUTh C

CKAJIIPHOE IIPOU3BENICHHUE,
BEKTOPOB, IIPOM3BEICHHUE BEKTOpa Ha YUCIO;
[MOMOIIBI0 U3yYEHHBIX (POPMYJ KOOPAMHATHI CEPEAMHBI OTpPEe3Ka,

[pPaCCTOAHNUE MEXKY ABYMS TOUKaAMH




- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IUPOKON JPYIUIMHM B pa3HBIX OOJIACTIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa30BaTENIbHBIM U
KYJIbTYpHBIH YPOBEHbD;

0) CAMOKOHTPOJIb:

MICTIOJIb30BaTh TMPUEMbl peQUIEeKCUU ISl OLICHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- yMETh OLEHUBaTh PUCKU U CBOEBPEMEHHO
[IPUHUMATDH PELICHUS 110 UX CHUKECHHUIO;

B) SMOLIMOHAJIBHBIM HHTEJJIEKT, MpeArnoarawiuui
C(OPMHUPOBAHHOCTH:!

BHYTpPEHHEH MOTHBAIMH, BKIIIOYAIOIIEH CTpEeMIICHUE
K JIOCTHXKEHHIO ILIeIM M yClexy, OINTHUMH3M,
MHULMATUBHOCTb, YMEHHUE JIEHCTBOBaTh, UCXOIS W3
CBOHMX BO3MO>KHOCTEH;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATH
AMOILIMOHAIBHOE COCTOSIHME JPYTHUX, YUUTHIBATH €TI0
[IpY OCYIIECTBJIEHUN KOMMYHHKAIMH, CIIOCOOHOCTb
K COUYBCTBUIO U CONIEPEKUBAHMIO;

- COLIMAIIBHBIX HaBBIKOB, BKJIFOYAOIIHNX|
CIIOCOOHOCTh BBICTPAaWBaTh OTHOUICHUS C JAPYIMMHU
IOABMHU,  3a00TUTBCS, TPOSABIATH HUHTEpPEC H
paspenatb KOHQIUKTHI

OK 04 PaboTaTh B KOJUIEKTHBE
1 KomaHe, 3pHEeKTUBHO
B3a1IMO/ICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KJIMEHTaMM.

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTH Hj
CaMOOIPEACICHUTO,

-OBJIaJICHHUC HaBBIKaMN y‘Ie6HO'I/ICCJ'Ie)IOBaTeJ'II)CKOI\/’I,
HpOCKTHOfI 1 COLMaIbHOMN ACATCIIBHOCTH,
OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMH KOMMYHUKATUBHBIMU

- YMETh ONEPUPOBATH MOHATHUAMMU: CIIy4alHBIN OIBIT U CIy4allHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSATHOCTh C  HCIOJIB30BaHHEM TIpapUUecKHMX METOJOB;
IPUMEHATh (OPMYIIbI CIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyJBl TpPU pPELICHUH 33jad;




IEVCTBUSIMMU:
0) COBMECTHAsl IeITCIbHOCTD:

MMOHUMAaTh MW HCHOJB30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIYyaJIbHOW PabOTHI;

MPUHUMATh 1M COBMECTHOH JIeATEIbHOCTH,
OpraHU30BBIBATh M KOOPAWHUPOBATH JCUCTBUS IIO|

COCTaBJATh IIJIaH HeﬁCTBHﬁ,

€€ JOCTHKEHHUIO:
[pactpeiesiaTh POJd C Y4€TOM MHEHUW yYaCTHUKOB
00CYX1aTh pe3yJIbTaThl COBMECTHOM PabOTHI,

- KOOPJIMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBUSIX|
[PEAUTHHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJCICTBUS;
OCYIIECTBIISATh

MO3UTUBHOE  CTPATETHYECKOE
[OBEJICHUE B pPAa3JIMYHBIX CUTYyalUsX, IPOSBIATH
TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIMATUBHBIM.
OBnajieHue  YHUBEPCAIBHBIMU  PETYJISTHBHBIMHU
TeCTBUSIMMU:

) IpUHSTHE ce0sl U IPYTHUX JIIOICH:

- IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX JIOJCH
[IpU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH HA
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTh TOHMUMATH MHP C TTO3UIUH]

IPYroro uenoBeKa

OLICHUBATb BCPOATHOCTH PCAJIbHBIX COGBITHfI; 3HaKOMCTBO CO

CHy‘-IElfIHBIMPI BCIIMYHMHAMMU, YMCHHUC HPUBOAUTL IMPUMCPLL

[IPOABJICHUA  3aKOHa OOJIBIIMX 4YHCEI B MNpUPOAHBIX U

O6H_ICCTBCHHBIX SIBJICHUSX

- YMCTb CBO60,Z[HO OIICpHUPOBATh NOHATUAMU: CTCIICHL C LCIIbIM]
IMOKa3aTcjIeM, KOPCHb HaTypaHbHOﬁ CTCIICHH,
JIeHCTBUTEIILHBIM

CTCIICHb C

[PAIMOHAJIBHBIM  IIOKA34aTCJIEM, CTCIICHb C

(BEILIECTBEHHBIM)  IIOKa3aTejaeM, Jiorapugm

KOCMHYC U TAHT'CHC ITPOU3BOJIBHOI'O YHCJIA,

Yucia, CHHYC,

- yMeTb CBOOOJHO ONEpPHPOBATh MOHATUSAMH: rpaduk QyHKIHH,
oOpaTHast GyHKIMS, KOMITO3UIHS (PYHKIUH, THHEHHAS (yHKIN,

KBaJI[paTHU4Hasa (I)YHKI_II/IH, CTCIICHHAasA (byHKHHH C LCJIbIM|
II0KAa3aTCJIEM, TPUTOHOMETPUYCCKHEC (I)YHKI_II/II/I, 06paTHbIe
TPUTOHOMCTPHYCCKHUC (I)YHKI_II/II/I, IIOKa3aTcJIbHas1 H

nmorapupmuyeckas GyHKIHUU; YMETh CTPOUTh TpapuKu (yHKIUH,
BBHITIOJHATH MpeoOpa3zoBaHus TpaduKoB (YHKIIHI;

- YMETh HCIIONB30BaTh rpadukn QYHKOWA Ui HU3yYeHUs
MPOIIECCOB M 3aBHUCHMOCTEH NpU pPEUICHWW 3aiad M3 APYrHX
VI€OHBIX TPEIMETOB W W3 pEealbHOW IKW3HH, BBIPAXKATh
(hopMyIaMy 3aBUCUMOCTH MEX]ly BETMUYNHAMU;

CBOOOJIHO OINEpPUPOBATh MOHATUSAMU: YETHOCTh (DYHKIHUH,
[epUONIHOCTD byHKLIHY, OTPaHUYEHHOCTh  (PYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKUMHU, HauOojbllee U

HAMMCHBIIICC 3HAYCHUA (bYHKI_II/II/I Ha TIPOMCIKYTKE, YMCTH

[MPOBOJIUTH UCCIE0BaHUE (YHKIIUH,
- YMETh WCIIOJNB30BAaTh CBOMCTBA WM Tpaduku QYHKIUNA s
[pEIICHUs] YpaBHEHWM, HEPABEHCTB M 3aJad C IapaMeTpaMu;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA peIIeHUH
YpaBHEHUM, HEPABEHCTB U UX CUCTEM




OK 05 Ocy1iecTBisTh YCTHYIO
1 TUCHMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJapCTBEHHOM SI3BIKE C
y4eTOM 0COOCHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

B o0nacTh 5CTETHYECKOrO BOCIIUTAHUS:

- ACTETHUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYasd
ACTETHKY OBbITa, HAYYHOTO © TEXHHYECKOTO
TBOpPYECTBA, CIIOpPTAa, TpyAa W OOIIECTBEHHBIX
OTHOIIICHU;

- CIIOCOOHOCTb BOCHPHHHMMATH pPAa3IMYHBIE BH/Ib]
MCKYCCTBa, TpPaaullMd U TBOPUYECTBO CBOETO WU
PYTrUX  HapoJOB,  OIIYyIIATh
BO3EHCTBUE UCKYCCTBA;

OMOIIMOHAJIbHOC

- Y6€)KI[€HHOCTI) B 3HAYMMOCTH JOJ11 JIMYHOCTHU H
O6HIGCTB3 OTCYCCTBCHHOTO U MHPOBOI'0 MCKYCCTBA,
ODTHUYCCKUX KYJIBTYPHBIX TpaI[I/II_[I/Iﬁ H HapOJHOIo

TBOPYCCTBA,
- TOTOBHOCTb K CAMOBBIPAKCHUIO B PA3HBIX BHAAX|
MCKYCCTBaA, CTPECMIICHUC MMPOSABJIATD KauCCTB4

TBOPUYECKON JTUYHOCTH;
OBnajzieHue YHUBEPCATbHBIMA KOMMYHUKATHUBHBIMH|

e CTBUSIMU .

a) oO1IeHue:

- OCYIIECTBIISITh KOMMYHHUKAIlMU BO BceX cdepax|
PKU3HU,

- pacro3HaBaTh HeBepOaldbHBIE CPEACTBa OOIIEHUS,
MOHUMATh 3Ha4YCHHUE COILIMAJIbHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUIKU KOH(DITUKTHBIX

CI/ITyaHI/Iﬁ U CMATYaTh KOH(l)J'II/IKTI)I;

pa3BepHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY)
BPEHUSI C UCTIOJIH30BAHUEM SI3LIKOBBIX CPEIICTB

- YMEThb OIEPHPOBATH MOHATHSIMHU: CpeIHee apu(pMETHUECKOE,

MequaHa, HauOOJblIee M HAaUMEHbIIEe 3HAYCHMs, pa3Max,
crepcusi, CTaHJApTHOE OTKJIOHEHHE UHUCIOBOrO Habopa;
YMEHHE U3BJIEKATD, HUHTEPIPETUPOBATH uH(pOopMaIHIO,

[pe/CTaBiICHHYI0 B TabiuIax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA pEaJbHBIX IPOLIECCOB U  SIBICHUN;
[peCTaBIsATh MUH(OPMALMIO C MOMOIIBIO TAOIUI[ U AHATPAMM;
C

Ha Juarpammax,

ccneaoBaTb  CTaTUCTUYECKHE JaHHbIE, B TOM  YHUCIE

[PUMEHEHHEM TPaQUIECKUX METOIOB M SJIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSMH: TOYKA, INpsAMas, INIOCKOCTD,
[IPOCTPAHCTBO, ABYTPAHHBIA YroJl, CKPELIMBAIOIIMECS IPSIMBIE,
[1apajuIeIbHOCTD U IEPIECHAUKYIIPHOCTD IPSAMBIX U IUIOCKOCTEH,
YTOJI MEKIY NPSAMBIMM, YTOJI MEKIY NPSMOU U INIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSAMH, PACCTOSHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSTHUE MEXKY ILUIOCKOCTSAMH;

- YMETh UCHOJb30BaTh MPU PEIICHUH 3a]a4 U3ydeHHbIE (aKThl U
TEOpEMbl IJIAHUMETPUN; YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB

OKPYXKAIOIIET0 MHpa

OK 06 I[TposiBnsTH
rpak JTaHCKO-TIAaTPHOTHYECKYIO

OCO3HaHHE  OOYYarOIUMHCH

Fan(l[aHCKOﬁ NIACHTUYHOCTH,

POCCHUICKOH|

- YMCThL OIICPpUPOBATH MOHATUAMU: IPAMOYI'OJIbHasd CUCTCMaA
KOOpAWHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,




[TO3HIIMIO, JEMOHCTPHPOBATH
0CO3HAHHOE IOBEICHHE Ha
OCHOBE TPaIUIIMOHHBIX
00II[eUETOBEYECKUX [IEHHOCTEN

LIEJICHAIIPaBIICHHOE  Pa3BUTHE  BHYTPEHHEM

JyXOBHO-
HPaBCTBCHHBIX LIEHHOCTEM HapoaoB Poccuiickon

TTO3HUIINH JINYHOCTH Ha OCHOBC

Denepalyivi, HUCTOPUUYECKUX
KYIbTYPHBIX Tpaauiuii, (OpMHUPOBAHHE CHCTEMBI

n HallMOHAJIbHO-

3HAYMMBIX  L[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHUPOBO33pPEHU,
[IPaBOCO3HAHUS, JKOJIOTUYECKOU KYJbTYPHI,

CIIOCOOHOCTH CTaBUTH LIEIM U CTPOUTH JKU3HCHHBIC
[LIaHEL,

B 4acTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIIOPSJIKA;
NPUHATHE  TPATULMOHHBIX

O6I.H€“I€J'IOB€LICCKI/IX TYMaHHUCTUYCCKUX

HanmlMOHAJIbHbIX,
H
JICMOKPATUYCCKUX HGHHOCTeﬁ;

T'OTOBHOCTb IMPOTHBOCTOATH naCO0JIOrnu

DKCTpEMHU3MA, HaI[MOHAJIN3Ma, KceHo(oouwu,
TUCKPUMHMHALIUKA TI0 COLUAJIBHBIM, PEITUTHO3HBIM,
[PaCOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO ICSTEIBHOCTH B
MHTEepecax IpakJJaHCKOro OOIIecTBa, y4acTBOBATH B
caMOyIpaBIECHUN B o01eo0pa3oBaTeIbHOM
OpraHMU3alMK U JETCKO-IOHOIIECKUX OpraHU3alsiX;
- yMEHHME B3aMMOJEHCTBOBATh C COIMAIbHBIMU
MHCTUTYTAaMU B COOTBETCTBUU C UX (QYHKIUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHHTapHOM M BOJIOHTEPCKOMH|

JICATCIIBHOCTH,;

CKAJIIPHOE NMPOU3BEACHUE, YTOJI MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIIBIO N3YYEHHBIX (DOPMYJT KOOPIUHATHI CEPEMHBI OTPE3Ka,
[PAaCCTOSIHUE MEXIY IBYMS TOUKAMU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3YUSHHBIH METO JUIsl peLLeHHs]
3a]1auy, paclo3HaBaTh MaTeMaTH4eckue (GakThl U
MaTeMaTH4eCKHUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITHI POCCUMCKON U MUPOBOU
MAaTEMaTUYECKON HAYKH.

- YMETh OIIEpUPOBATh ITOHATUAMMU: CIIy4alHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4ailHOro COOBITHS; YMETh BBIUUCIIATH
BEPOSTHOCTh rpaduuecKux
[IPUMEHATh (OPMYIIbI CIOKEHHSI M YMHOXCEHHUS BEpOSTHOCTEH,
KOMOMHATOpHbIE (akTbl U (OpMyJabl HpPU pPELICHUH 33ajad;

C HCIIOJIB30BaHHECM MCTOOOB,

OILICHUBATH BCPOATHOCTH PCAIbHBIX CO6I>ITI/II\/JI; 3HaAaKOMCTBO CO

CJ'Iy‘-IZlfIHBIMH BCIIMUMHaAMMU, YMCHHC

OOJIBIIINX

IPUBOAUTL  IIPUMEPHI

IIPOABJICHUA  3aKOHa quceil B HOPUPOJHBIX U

OOIIIECTBEHHBIX SIBJICHUIX




[IaTPUOTHYECKOIO BOCIIUTAHHUSA:

- chopMHpPOBAHHOCTH POCCHUHCKON TpakIaHCKOM|
UEHTUYHOCTH, NATPUOTU3MA, YBAXKEHHUS K CBOEMY)
Hapo/ly, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHou,
rOpJIOCTH 3a CBOM Kpai, cBOI0 PouHy, CBOM fA3BIK U
KYJIbTYpPY, MPOILLJIOE u HAaCTOsLIEE]
MHOTI'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IICHHOCTHOE OTHOILIEHUE K TIOCYIapCTBEHHBIM
CUMBOJIaM,  HCTOPUYECKOMY U  IPHUPOJHOMY]
HAcJeIUI0, MaMSITHUKaM, TpaJulUsM HapoJOB
Poccun, noctmxkenusm Poccun B Hayke, HCKYCCTBE,
CHOpPTE, TEXHOJIOTUSIX U TPYAE;

- ujeiHas yOexXIeHHOCTh, TOTOBHOCTD K CITY>KEHUIO
1 3amure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
Ccyns0y;

OCBOEHHBIE  OOy4YalOIIMMHUCA  MEXKIPEIMETHBIE
MOHSATHS W YHUBEpPCAIbHBIE Yy4ueOHBIE JCHCTBUSA

(perysisiTUBHBIE, ITO3HABATEIIbHBIE,
KOMMYHHKATHUBHBIE);
- CHOCOOHOCTh ux HCIIOIb30BaHUS B

[M0O3HABATEJIBHOW M COLMAIBHOW  TPAKTHKE,
FOTOBHOCTh K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYILIECTBIEHUIO yueOHOH JIeSITeIIbHOCTH,
OpraHM3aliii  y4eOHOrO  COTPYAHHUYECTBA  C
MearornYeCKUMH pabOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOCHUH WHIUBUTYTBHOM
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIa/IeHUE HaBbIKaMH y4eOHO-

M CCIIEI0BATENBCKOW, IIPOEKTHOM U COLMAIIBHOU




NICATCIIbHOCTH

OK 07 CogeiicTBoBaTh
COXPaHCHHIO OKPYKAIOIICH
Cpenbl, pecypcocOepeKeHHUIO,
P PeKTUBHO NEHCTBOBATH B
UPE3BBIYANHBIX CUTYAIIHSIX.

- HE MpUHUMATh JEUCTBUA,
OKpY>Karolleu cpere;

YMETh  IPOTHO3UPOBATH
PKOJIOTMYECKHUE IOCIEACTBUS

IIPUHOCAIINE BPE

HEeOJIaroNpUsITHBIE
IIpeAPUHUMAEMBbIX
NIEHCTBUMN, TPEAOTBPALATh UX;

- PACIIMPUTH ONIBIT JNEATEIBHOCTH JKOJOTHYECKOH|
HaIIPaBJICHHOCTH;

- paspabaThiBaTh IUIaH pEIIEHUS MpOoOJeMBbl ¢
YU4ETOM aHajau3a HUMEIOLUXCAd MaTEepPUAIBHBIX U
HEMaTepUaIbHBIX PECYPCOB;

IIOMCK|

- OCYHICCTBJIATD ueneHanpaBneHHmﬁ

MepeHoca CpeACTB M CIIOCOOOB  JICHCTBUS B
Mpo¢eCCUOHANBHYIO CPENY;

- YMCTb NEPCHOCUTHL 3HAHUA B IO3HABATCIIBHYIO H
IIPAKTUYCCKYIO oOiactu KHU3HEACATCIIbHOCTH,

- TpeljiaraTh HOBbIE MPOEKTHI, OLIEHUBATH HJAEU C
MMO3UIIUU HOBU3HBI, OPUTHHAILHOCTH, TPAKTHUECKOMH
3HAYUMOCTH;

- J1aBaTh OLIEHKY HOBBIM CHTYallMsiIM, BHOCHTH

KOPPECKTHBBI B ACATCIIbHOCTD, OLICHUBATh

- yMEThb OIEepUpoBaThb MNOHATUSIMU: (GYHKIUSA, HENpepbIBHAS
(byHKIHS, nepBooOpaszHas,  OIpeaeTeHHBIN
MHTETpaJl; YMETh

IIPpOU3BO/IHAA,

HaxOJIUTb IPOU3BOJAHBIE JJIEMEHTaPHBIX
(yHKIMN, MCIONB3Ysl CIPAaBOYHBIC MAaTepHajbl; MCCIEA0BaTh B
MpOCTEUINX CllydasiX (PYHKIIMM Ha MOHOTOHHOCTh, HAXOAWUTh
HanOoJIbIIMe ¥ HAMMEHbIIME 3HA4YeHUs (YHKIUA; CTPOUTH

l"pa(i)I/IKI/I MHOTI'O4JICHOB C HUCIIOJIBb30BaHUCM alrapara;
MATCMATUUCCKOTO aHaJIM3a; IMPUMCHATbL I[POU3BOAHYIO IIPH
[PCHICHUU 3aJa4 peuIaThb

OPUCHTHUPOBAHHLIC 3aJa4yd Ha HAuOONIbIINE W HAWMMEHBIIINE

Ha  JBIJKEHHUE; HPaKTUKO-
3HA4YEeHHUs, HA HAXOXKJCHUE IIyTH, CKOPOCTU U YCKOPEHMS,;

- YMCTb OICPUPOBATH IMOHATHAMU: JABUIKCHUC B IIPOCTPAHCTBC,
0100HbIE (PUTYpPBI B MPOCTPAHCTBE; HCIOJIb30BaTh OTHOLICHHE
rionaied MOBEpXHOCTEH M 00BEMOB MOAOOHBIX (UTYp MpH
[pEIIeHNH 3a]1aY;

- YMETb BBIUMCIIATH I€OMETPUYECKHE BEIWYMHBI (IJIMHA, YroJ,
[10111a/1b, 00BEM, TUIOIIAb TOBEPXHOCTH), UCIIOIb3Ys N3YYEHHBIE

(hOPMYIIBI U METO/IBI

COOTBCTCTBHEC PE3YJIBTATOB LICIIAM




OK 09. Mcnoab30Barh
H()OpPMAaLOHHBIC
TCXHOJIOI'U B
podeccuoHaIbHOM
IeATEIbHOCTH.

BJIAJICTh HABBIKAMH MOJyYEHUS UHPOPMALIUU U3
MICTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOATEIHHO
OCYILIECTBIIAThH IIOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEpIpETANIO MHPOPMAIIMK Pa3IMYHbIX BUIOB U
(hopM mpesICTaBICHHUS,

CO3/1aBaTh TEKCThI B PA3JIUYHBIX (hOpMaTax ¢ yueTom
Ha3HaYeHUs] MTHPOpPMAILUK U LIEIEBON ayJUTOPHH,
BBIOMpAsi ONITUMAIBHYIO (DOPMY MPECTABICHUS U
BU3yaJIN3alUU;

OLICHUBATbH JOCTOBEPHOCTD, JISTUTUMHOCTD
H(pOpMaliY, €€ COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;

MCII0JTB30BaTh CPEACTBA MH(OPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHI B pEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHU3alMOHHBIX 33/a4 ¢ COOJII0IEHUEM
TpeOOBaHUM HIPrOHOMHUKHU, TEXHUKN O€30TTaCHOCTH,
TUTHUEHBI, pecypcocOepeKeHHs, TPABOBBIX U
PTUYECKUX HOPM, HOPM MH(POPMAITMOHHON
0€3011aCHOCTH;

BJIAZICTb HABbIKAMU pPACIIO3HABAHUWS W 3allIUThI
HpOopMaLuy, HTHPOPMAIIMOHHOM 0€e30MacHOCTH

-YMEHHE BBIOUPATh MOAXOASIINA U3y4YEHHBINH METOT JUIsl PEIICHUS
3a/1a4u, pacrno3HaBaTh

MaTeMaTuueckue GakThl U MAaTEMAaTHUECKUE MOJICIIH B
[IPUPOIHBIX U OOIIECTBEHHBIX SBIICHUSX, B

ICKYCCTBE; YMEHHE MPUBOIUTH TPUMEPHI MATEMATUUECKHUX
OTKPBITUHA POCCUHUCKON U MUPOBOM

MAaTEMaTUYECKON HAYKH.

YMETh ONEepUpOBaTh TMOHATHIMH: (QYHKIUS, HEMpepbIBHAS
(GyHKIWS, TPOW3BOAHAS,  TEpBOOOpasHasi,  OINpeaesICHHBIH
MHTErpal; yMETb HAXOJUTh IPOU3BOJHBIE AJIEMEHTApHBIX

(yHKIMH, MCHOJb3Ysl CHpPaBOYHBIE MaTepUalbl; HCCIEN0BaTh B
pOCTeHIIMX cllyyasiX (DYHKIMM Ha MOHOTOHHOCTb, HAXOAWUTh
HauOoyblIMe M HAUMEHbLIME 3HAaueHUs (YHKUUH; CTPOUTH
rpaduKd  MHOTOWIEHOB  C  MCIIOJIb30BaHHEM
IPUMEHSTh TNPOU3BOAHYIO IIpH|

anmnapara
MaTEMaTHYECKOrO  aHaJIN3a;
pelleHnd  3a7ad = Ha  JBW)KEHHME,  pellaTh  MPaKTHUKO-
OpUEHTHUPOBAaHHBIE 33Jaud Ha HauOOJIbIIME U HaWMEHBIINE
3HAUEHUS, HA HaX0XJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEpUPOBATh MOHATHSAMH: JBUKEHHE B IMPOCTPAHCTBE,
Mo/100HbBIe (PUTYPBI B MPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHUE
rUIoIaze moBepxXHOCTeM M 00BEMOB MOAOOHBIX (uryp mnpu
pELIEHNH 3a]1a4;

- YMCTL BBIYUCIIATH I'COMCTPUUCCKHUC BCIIMYUHBI (IIJ'II/IHE[, yrouJ,

1011131, 00bEM, TIJIOIIA/Ib IOBEPXHOCTH ), UCTIOJIb3YS H3YUCHHBIS




VITMYHOCTH.

(hOpMYIIBI B METOIbI

1K 1.1. IToaroraBnusaTth
pabodee MecTo,
00OpynOBaHuE, ChIPHE,
MCXOTHBIC MaTePUAITBI JIJIs
00pabOTKH CBIPBA,
[IPUTOTOBIICHUS
nonygabpukaToB B
COOTBETCTBUH C
MHCTPYKLUUSAMU U
[pETJIaMCHTAMMU.

-TOTOBHOCTH K TPYAy, OCO3HaHUE LIEHHOCTH
MacTepcTBa, TPy0I00ue;

- TOTOBHOCTb K  aKTUBHOM  JIESATEIBHOCTH
TEXHOJIOTUYECKOW U COLIMaJIbHOW HaIMpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh, IUJIAHUPOBATh H
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JCSITEIILHOCTD;

; "YMCHHE pelIaTh TCKCTOBLIC 3a1a4Y1 PA3HbIX TUIIOB (B TOM 4YHCJIC
Ha IIPOLCHTHI, J10JIM 1 4aCTH, Ha

NBUKEHME, Pa0OTY, CTOMMOCTb TOBApOB M YCIIYT, HAJIOTH, 3a/1a4H
113 00J1aCTH YIPaBJICHUS JIUYHBIMU U

CeMEHHBIMU (PMHAHCAMM ); COCTABIIATH BBIPAKEHUS, YPAaBHEHHS,
HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO

3a/1a4M, UCCIIEI0BATh IIOIYYCHHOE PEIICHUE U OLICHUBATh
[1paB0110100HOCTh PE3YJIbTATOB;

-yMEHHUE BbIOMPATh MMOAXOALINI U3yUYEHHBIH METO 1JIsl PELIEHUS
3a/1a4M, pPaclio3HaBaTh

MaTeMaTHuecKue (aKkThl 1 MATEMAaTUYECKHE MOJIEIIU B
[IPUPOHBIX U OOILECTBEHHBIX SIBICHUSX, B

MICKYCCTBE; YMEHHE IPUBOIUTD IIPUMEPBI MATEMATHUECKUX
OTKPBITUNA POCCUICKON U MUPOBOM

MAaTEeMaTUYECKON HAYKH.







2. CTpyKTypa U coaepxkaHue 001e00pa30BaTeIbHON JUCIHIHILIHHbI

2.1. O0beM TUCHUILINHBI U BHbI y4e0HOH padoThI

Buj yueOHoit padoThl

Oovem 6 uacax

O0bem o0pa3oBaTeIbHON NPOrPaMMBbI JHCHUIINHBI 250
B T.4.

OcHOBHOE coep:kaHne 196
BT. 4.:

TEOpETUUECKOe 00yUueHue 182
MPAKTUYECKHUE 3aHSITUS 14
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe(coiepKaHIe 36
MPUKJIAJTHOT0 MOIYJIfAA)

BT. 4.:

TEeOpeTu4ecKoe o0ydyeHue

MPAKTUYECKHUE 3aHSITUS 36
NuauBuayaibHbI NPOEKT (da/tem) HET
Koncyabranumn 12
IpomexkyTounasi arrecTamust (IK3aMeH) 6




2.2. TemaTn4yeckni IJIAH U COJEePKAHME JUCHUIIIMHBI

Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie
OPUEHTUPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHUS, IPUKJIATHON
U TeM 4acoB KOMIIeTeHIIH U
MOAYJIb (IPY HAJTUYMH)
1 2 3 4
Ocnosnoe cooeprcanue
Pa3nen 1. [loBTOpeHHe Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 18
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Hens u 3amauu | Llenb 1 3a1auM MaTeMaTUKU TTPU OCBOCHUHU CIICIIMATIEHOCTH.
MaTEeMaTHKU npu | ba3zoBele 3HAHWA W yMEHUS 1O MareMaTHKe B TPO(ECCHOHATBLHOW U B
OCBOCHHUU CIECUUAIBHOCTH. | IIOBCETHEBHOU JEATCIILHOCTH.
Ymucaa ¥ BRIYUCICHUS 4
JleiicTBUsT HaA  TOJOXKUTEIBHBIMU W OTPULATENBHBIMU  YHCIAMHU, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.
JleiicTBUsI co cTeneHsaMu, (POPMYIIbI COKPAIIEHHOTO YMHOXKEHHUS
Tema 1.2 Coneprxkanne yueOHOT0 MaTepuasa OK 01, OK 02, OK
IIpouenTHBIE BBIYMCIEHUS. | [IpOCTBIC TIPOIICHTHI, pa3HBIE CIIOCOOBI MX BBIUYMCIICHHUS. 4 03, OK 04, OK 05,
VYpaBHeHus v HEpABEHCTBA | JInHelHbIE, KBaApaTHbIE, IPOOHO-INHEWHBIE YPAaBHEHUS M HEPABEHCTBA OK 06, OK 07, OK 09
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe codepicanue (cooepicanue K 1.1.
[TponieHTHBIE BBIYMCIICHUS | HPUKAAOHO20 MOOYII5t)
B npodeccuonanbHelX | Mpakruyeckoe 3ausaTue Ne 1 [TpocTeie M CIIOKHBIE TPOIEHTHI.
3araqax IpakTuyeckoe 3ansaTue Ne 2 [IporieHTHbIC BEIYKCICHUS B IPO(PECCHOHATBHBIX 4
3aayax
Tema 1.4 Coneprxanne yueOHOTO MaTepuana
Pemienne 3amau. Bxonnol | Beraucienus u npeoOpa3oBaHus. Y paBHEHUS U HEPABEHCTBA. 4
KOHTPOJIb ['eomeTpus Ha MIIOCKOCTH
IIpakTnuyeckoe 3ansitue Ne 3 KontponbHas pabota «BeuucieHus u 5
peoOpa3oBaHUD)
Pa3nes 2 Ilpsimble M JIOCKOCTH B MpocTpaHcTBe. KoopAMHATHI M BeKTOPHI B IPOCTPAHCTBE 30 OK 01, OK 03,




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie
OPMEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3AHATHS, IPUKJIAXHOM
U TeM 4acoB KOMIIeTeHIIUH
MOIYJIb (IIPH HAJTHYHUM)
Tema 2.1.  OcnoBusle | Comepikanue yueOHOTO MaTepuaa OK 04, OK 07
noHsaTHs  crepeoMerpud. | [Ipeamer crepeomerpun. OCHOBHBIE NOHSATHUS (TOUYKa, MpsiMas, IUIOCKOCTb, I1K1.1
Pacnonoxenue npsAMBIX M | mpocTpaHCTBO). OCHOBHBIE aKCHOMBI — crepeomerpuu. llepecekarommuecs,
IJIOCKOCTEHN napajJiesibHble U CKpEIIMBAOLINecs IpsSIMBbIE. 4
VYron Mexay nOpsMbIMH B THpocTpaHcTBe. [leprneHAuKyIspHOCTh MNPSMBIX.
OCHOBHbBIE IPOCTPAHCTBEHHBIE (PUTYPBI
Tewma 2.2. [MapammensHocTh | Conepikanue ydeOHOro Marepuania
HPSMBIX, IpsIMON u | [lapamnensHble npsmas u mwiockocts. Onpenenenue. [lpusznak. CoiicTsa.
IUIOCKOCTH, IJIOCKOCTEHN
[Tapannensubie miockoctu. Onpenenenune. [Ipusnak. CoiicTa.
TeTrpasap u ero 3J€MeHTHI. 6
[Napannenenunen u ero sneMeHThl. CBOMCTBa MPOTHUBOMNOJIOXKHBIX TpaHEed M
nuaroHane napaienenunesna. [loctpoeHre OCHOBHBIX CEUEHUI
Tema 2.3. | Cogepxanue yueOHOI0 MaTepHuasia
[TepieHAUKyIApHOCTD [epnienaukynsipaeie npsimble. [lapannensHbie TpsMble, MEPIEHANKYISIPHBIE K
TPSIMBIX, IPSIMOit 1 | wiockocTy. [Ipu3Hak nepneHuKyIsipHOCTH MPSIMON U TUNIOCKOCTH 2
IIIIOCKOCTH, TNIOCKOCTEH
Tema 2.4. [lepnenauxynsap | Conepkanue yueOHOro MaTepuana
u HakioHHas. Teopema o
TPEX MepreH HKYIAPAX HepHeHHI/IKyJ'Iin 1 HakioHHasg. Teopema O Tpex MNEpPHEHIUKYISAPAX. YTIOl
MEXy NPSAMOI U MIIOCKOCTHIO. 4
VYron mexay miockocTsiMu. [lepneHauKysipHble MI0CKOCTH.
PaccrosiHus B mpocTpaHcTBE
Tema 2.5. Koopnunatel u | CozpepikaHue yueOHOTo MaTepuana
BEKTOPEI B IPOCTPAHCTBE | JleKapTOBBI KOOPIWHATHI B MTPOCTpaHCTBE. BekTophl B ipocTpancTBe. CloKeHHe
Y BbIUNTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCJIO. 4

CkanspHoe npou3BeieHne BeKTopoB. [Ipocreiimuie 3a1auu B KOOpIUHATAX




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHBIC U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTCHIIUH
MOIYJIb (IIPH HAJTHYHUM)
Tema 2.6. Ilpsambie u | Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue
IJIOCKOCTH B | HPUKIAOHO20 MOOY/:)
IIPAaKTUYECKUX 3a/1a4ax IIpakTnuyeckoe 3ansitue Ne 4 BsaumHoe pacnosio)keHuUE TMPSIMBIX B
IIPOCTPAHCTBE.
IIpakTuyeckoe 3ansitue Ne 5 [lapamnenbHoCTh NPSMOM M IIOCKOCTH,
[apaJUIEIIBHOCTD IIJIOCKOCTEN, IEPIEHAUKYIISIPHOCTD INIOCKOCTEH. 6
IIpakTnueckoe 3ansitue Ne 6 PacnonoxeHue NpsIMbIX M IUIOCKOCTEH B
OKpYy)XaroleM Mupe (mpupoje, apXUTEKType, TeXHHUKe). PelieHue mpakTHKO-
OpPUEHTUPOBAHHBIX 3aja4
Tema 2.7 Pemenue 3anau. | Conepkanue yueOHOTo MaTepuaia
IIpamble ¥ IJIOCKOCTH, | PacmosoxeHune NpsAMbIX U MJIOCKOCTEN B mpocTpaHcTBe. [leprnenauKynspHOCTb U
KOOPJMHATBI M BEKTOPHI B | MApAJUIEIbHOCTh NPSIMBIX UM IUIOCKOCTEeH. JlekapToBbl ~KOOpAMHATHI B 5
IIPOCTPAHCTBE npoctpancTBe. BekTopsl B mpocTpaHcTBe. ClI0KEHHE U BBIUMTAaHUE BEKTOPOB.
YMHOkKEHUE BEeKTOpa Ha yuciao. KoopanHaTel BeKTOpa
IIpakTnueckoe 3anaTue Ne 7 KontponsHast pabora « [Ipsimble U IIIOCKOCTH B 9
MIPOCTPAHCTBE
Pa3nes 3. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pyHKunu 26
Tema 3.1 Coneprxanue yueOHOro MaTepuasa
Tpuronomerpuueckue Panmnannas wmepa yrma. IIoBOpOT TOYKM BOKpYr Hadaja KOOpAMHAT.
GyHKIMKE  1pon3BONILHOTO | OmpesiesieHue CHHyca, KOCUHYCa, TAHTeHCa M KOTAHTeHCa. 4
yriia, 4uciia 3HaKM CHMHYCa, KOCHHYCA, TAHT€HCA W KOTAHT€HCA I10 YETBEPTAM. 3aBHUCHMOCTH OK 01, OK 02, OK
MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJHOTO M TOTO XK€ yIja 03, OK 04, OK 05
Tema 3.2 OcnoBuble | ComepikaHue yueOHOTo MaTepuana
TPUTOHOMETPUUECKHE Tpuronomerpuueckue TOX/IECTBA. [Ipeobpa3zoBanus MPOCTEHIINX
TOX/IECTBA TPUTOHOMETPUUECKUX BbIpaxkeHH CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB 2
OH-o
Tema 3.3 Coneprxanne yueOHOTO MaTepraa




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie
OPHEHTHPOBAHHOE), JJA00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTeHIIM U
MOIYJIb (IIPH HAJTHYHUM)
Tpuronomerpuyeckue OO6nacTp onpeaeneHus U MHOKECTBO 3HAYCHUN TPUTOHOMETPUUYECKHUX ()YHKITHIA.
¢yHkuuu, ux cBoiictBa U | YETHOCTH, HEUETHOCTD, NEPUOJUIHOCTD TPUTOHOMETPUIECKUX (PYHKITHIA.
rpaduku
CroiictBa 1 rpaduku GyHKIHMHA Y = COS X, Y = sin X, y = tg X, y = ctg x. Cxxarue u 6
pacTsikeHre rpaduKoB TPUTOHOMETPUUECKUX (PYHKITHIA.
[Ipeobpa3zoBanue rpaKoB TPUTOHOMETPUUECKUX (PYHKIIHI
Tema 3.4  OOpatubie | Conepkanue y4eOHOro MaTepuasia
TPUTOHOMETPUUECKHE OOpaTHbIe TPUTOHOMETPUYECKUE (DYHKITHH. 4
Gynxuum CoiicTBa 1 rpa@uKu 0OpPAaTHBIX TPUTOHOMETPUUYECKUX (PYHKIIHUN
Tema 3.5 Copep:xanue yueOHOT0o MaTepuana
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YpaBHEHHUS U HEPABEHCTBA
Pemenne TpUrOHOMETPUYECKUX YPABHEHMM OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKHE YPABHEHMsI, CBOJAIIMECS K KBaJpaTHBIM., peLIacMble 3
Pa3I0KEHUEM Ha MHOXKUTEIH, OHOPOHBIE.
[Ipocreiimme TPUrOHOMETPUUECKNE HEPABEHCTBA
Tema 3.6 Pemenue 3anau. | Conepikanue yueOHOro mMaTepuaia
OcHoBbl  Tpuronomerpui. | [IpeodpasoBanue TPUTOHOMETPUUECKHUX BBIPAKECHUI. Pemenune
Tpuronomerpuueckue TPUTOHOMETPUUECKHUX YPABHEHUI U HEPABEHCTB B TOM YHCJIE C UCIOIb30BAHUEM 2
byHKIIIN CBOMCTB (pyHKLUH
IIpakTnueckoe 3ansaTue Ne 8 KonrponbHas pabora «OCHOBBI TPUTOHOMETPHUH. 9
Tpuronomerpuyeckue GyHKIHN
Pa3nen 4. [IpousBoaHasi u nepBoodpazHasi PyHKIUH OK 01, OK 03, OK
50 04, OK 06, OK 07

I1K1.1




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie
o Tem OPUEHTUPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHUS, IPUKJIATHON 4ACOB e
MOIYJIb (IIPH HAJTHYHUM)
Tema 4.1 [Tonstue | Conepkanue yueOHOTO MaTepuana
npousBoaHou. @opmynsl u | [Ipupamenune aprymenta. llpupamenue ¢ynkuuu. 3anaud, NPUBOISAIINE K
IpaBuia MIOHATHUIO IIPOU3BOIHOM. 5
muddepenpoBanus Onpenenenre NpoU3BOIHON. AJITOPUTM OTBICKAHHS TPOU3BOIHOM.
®opmynsl auddepenuuponanus. [Ipasuna quddepenunpoBanms
Tema 4.2 Tlousatue o | Comepkanue ydeOHOro Marepuasia
HENPEPBIBHOCTH DYHKUHH. | [JousTue HenpepbIBHON GyHKIHH. CBOMCTBAa HEMPEPBHIBHON (YHKITHH.
Mertoz nTepBaios CBsi3b MEX]1y HETIPEPBIBHOCTHIO U U (HEepeHIIMPYEMOCThIO (DYHKIIUU B TOUKE. 6
AJTOpUTM pellIeHUs] HEPAaBEHCTB METOJJOM HHTEPBAJIOB
Tema 4.3 Coneprxanue yueOHOro MaTepuasia
['eomeTpuyeckuit u | ['eomeTpuueckuif CMbBICT TPOU3BOAHONW (PYHKIMH — YIIOBOH Kod(hduimeHt
buznueckuit CMBICH | KacaTeJbHOU K rpaduKy GyHKIIMH B TOUKE. 4
IPOM3BOTHON VYpaBHeHHe KacaTenbHOM K Tpaduky QYHKUUU. AJTOPUTM COCTaBJICHUS
ypaBHEHHUs KacaTeJabHOU K Tpaguky ¢pyHkuun y=f(x)
Tema 4.4 MounoronHocts | Conepikanue ydeOHOro Matepurania
bynximy. Touku | Bospacranne u yOblBaHME (YHKIMH, COOTBETCTBHE BOPACTAHMS U yOBIBAHMS
OKCTpeMyMa (GYHKIMHU 3HAKY IPOU3BOAHOM. 3a1a4i HAa MAKCHUMYM U MHHHUMYM. 4
Anroput™m HccneoBaHus (YHKIHMU M TOCTPOEHHS ee rpaduka C MOMOIIbIO
MIPOU3BOIHOMN
Tema 4.5 HWccnenoBanue | Comepikanue ydeOHOTo MaTeprasia
Gynicunit 1 moctpoete Touku skcTpemMyma
rpadukoB
UccnenoBanune pyHKIIMM HA MOHOTOHHOCTD U ITOCTPOECHHE T'padKOB
8

I'paduku 1poOHO-TUHEHHBIX HYHKINH

Touku nepernda




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie

OPUEHTUPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHUS, IPUKJIATHON
U TeM 4yacoB KOMIIeTeHIIHH
MOIYJIb (IIPH HAJTHYHUM)

Tema 4.6 Haubonbmee u | Comepikanue yueOHOTO MaTepuana

HAUMEHbIIIEE 3HaueHus | HaxoxaeHrne HamOOJBIIEro W HAMMEHBINETO 3HAYCHWH (YHKIIHMA, MMOCTPOCHHE 9

byHKIIIN rpadUKOB ¢ UCTIOJIL30BaHUEM arapaTa MaTeMaTHIECKOTO aHAIH3a

Tema 4.7 Haxoxnaenue | Ilpogheccuonanvno-opuenmuposannoe cooeprrcanue (cooepircanue

ONTUMAJIBHOIO PE3yNbTaTa | HPUKIAOHO20 MOOYIIs)

¢ momomplo npousBonHoi | [Ipakruyeckoe 3ansitme Ne 9 Haumenbliee u  HauOoJblliee 3HAYCHHE

B [IPAKTUYECKUX 3a/1a4ax HENPEephIBHON (DYHKITUU HA POMEKYTKE
IIpakTuyeckoe 3ansaTme Ne 10 3amauu Ha OTHICKAHHE HAMOOJBIINX H 6
HaWMEHBIIINX BETUYNH
IIpakTuyeckoe 3anaTme Ne 11 @usuueckuii CMbICI HPOU3BOAHOW B
npodeccnoHaNbHBIX 33Jja4aX TEXHOIOTUYECKOTo Mpodus

Tema 4.8 IlepBoobpasnas | Conep:kanue yueOHOTo MaTepuaia

GyHKIINH. IIpaBuna | O3HaKOMIIEHHE C MMOHSATHEM HHTETpaja W MmepBooOpasHon mist GyHKuu y=f(X).

HaXOXXJICHUSI Pemenue 3amau Ha CBsI3b MEPBOOOPA3HON M €€ MPOU3BOIHOM, BHIYHCIICHHE

NepBOOOPa3HBIX nepBOOOpa3HON ISl JAHHOU (PYHKITHH. 4
Tabnuma dopmyn s HaxoXIeHHS TepBooOpasHbIXx. W3ydeHuwe mpaBuia
BBIYHCIICHHS TIEPBOOOPA3HOM

Tema 4.9 [Tnomane | Coneprkanue yueOHOTO MaTepraia

KPUBOJUHEHHOMN 3ajaun, NpPUBOJAIINE K MOHITHIO ONPEIECICHHOTO0 MHTErpaja — O BBIYMCICHUH

Tpaneuuu. @opmyna | Tuiomaau KpuBoJIuHEHON Tpamnenuu. [lonsaTue onpenenéHHOro HHTErpana.

Herotona — JleitOuuna
I'eomerpuuecknii 1 (U3MUECKHI CMBICT OMpPENEIECHHOTO MHTerpana. dopmya 4

Herorona — JleiiOHuma.
Pemenue 3amau Ha TpPUMEHEHWE WHTErpaja JUIS BBIUUCICHHUS (U3HYSCKUX
BEJIMYMH U IUIOIIAAEH

Tema 4.10 Pemrenne 3agau.

Copepxanne yueOHOTO MaTepuana




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie
OPMEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3AHATHS, IPUKJIAXHOM
U TeM 4acoB KOMIIeTeHIIUH
MOIYJIb (IIPH HAJTHYHUM)
[IpousBonHas u | @opmynel u mnpaBwia auddepenuupoBanus. HccnemnoBanue (yHKIMA €
nepBooOpa3Has GyHKIMHU. | MOMOIIBIO TPou3BOIHON. Hanbopiiee 1 HanMeHbIIee 3HaueHUs (PYHKITUH.
Brruucnenue neppoodpasznoii. [Ipumenenne neppoodpa3Hoit 6
IIpakTnueckoe 3ansTue Ne 12 KourtponsHas pabota «lIpousBogHas u
nepBooOpaszHast GyHKIUN
Pa3zpnen S. MHOrorpaHHHMKHM M TeJjla BpalleHHUs 34
Tema 5.1 [Ipusma, | Conepkanue yueOHOro MaTepuasia
napaelienune], Ky0, | [Ipu3ma (HakJIOHHAs, TPpsMas, IPABUIIbHAS) U €€ JIIEMEHTHI..
nupamMuia i uX CCUCHUA [Tapannenenunen. CBolicTBa NIPsIMOYTOJIBHOTO Mapajuleenunena 8
Ky6. CBoiictBa ky0a.
[Inpamunpa u e€ snemenTshl. [IpaBribHas nupamuaa
Tema 5.2 IlpaBuibhble | CopepikaHue yueOHOro Marepuana
MHOTOTPAaHHMKH B XM3HM | [Tnomans  moBepXHOCTM  MHOrorpaHHukoB. Ilpocreifmme  komMOumHanuu
MHOT'OTPaHHUKOB. 4 OK 01, OK 02, OK
BbI4HCIIEHHE DIEMEHTOB TIPOCTPAHCTBEHHBIX (Guryp (péOpa, AMaroHaiu, yIJibl). 03, OK 04, OK 05,
[IpaBunIBHBIE MHOTOTPAHHUKHI OK 06, OK 07, OK 09
Tema 5.3 Ilpogpeccuonanvno-opuenmuposannoe cooepricanue (cooepircanue HK 1.1.
unuHap, KOHyC, Wap U | HPUKIAOHO20 MOOYs)
UX CCUYCHHUS IIpakTnuyeckoe 3ansaTHe Ne 13 Ilununap, koHyc, chepa u map. OcHOBHBIE
CBOMCTBA MPSIMOrO0 KpPYroBOoro ULWIMHIApA, MPSIMOro KpyroBoro KOHYyca.
N300pakeHue Tes BpallleHUs Ha MIO0CKOCTH.
IIpakTnueckoe 3ansaTue Ne 14 [lpeacraBneHue 00 yce4EHHOM KOHYCE. 4

CeueHust KoHyca (MapajuleIbHOE OCHOBAHUIO M IPOXOJAIIEE 4epe3 BEPIINHY),
CeueHusl LWIMHApa (MapajlyIesIbHO M NMEPHNEHAMKYISPHO OCH), CEUEHUSX IIapa.
Pa3eépTka nummHapa U KOHYyCa




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie
OPMEHTHPOBAHHOE), JIA00PATOPHBIE M NPAKTHYECKHE 3AHATHS, IPUKJIAXHOM
U TeM 4acoB KOMIIeTeHIIUH
MOIYJIb (IIPH HAJTHYHUM)
Tema 5.4 OO0bemsl wu | Comepikanue yueOHOTO MaTepuaia
IUIOIAAM  IOBEPXHOCTEH | OOBbeM mpsAMOyroisHOTO napamwienenunena. Oobem Kyoa.
Tell OOBEeMBI IPSMOK TTPU3MBI U ITUITHH/IPA. 3
OOBembl MMpamMuJIbl U KOHYCA.
O06bem mapa
Tema 5.5 [Ipumepsl | Ipogheccuonanvno-opuenmupoeannoe cooepircanue (cooeporcanue
CUMMETpUIl B IPO(ECCUU | HPUKAAOHO20 M0OOYJIA)
IIpakTuyeckoe 3ansaTue Ne 15 [loHsiTue O CHUMMETPUM B MPOCTPAHCTBE
(ueHTpanbHas, OceBasi, 3epKajbHas).
IIpakTnueckoe 3anaTne Ne 16 OO000IIeHHE NPEICTaBICHUNA O MPAaBUIBHBIX 4
MHOTIOI'paHHHKaX (TeTpas’ap, KyO, OKTa3aAp, 10JIeKadAp, UKOCAdP).
ITpumepsl cummeTpuii B mpodeccun
Tema 5.6 Pemenue 3anau. | Copeprkanue yueOHOTo MaTepuana
Muororpanamki u - Tena [Inomany moBepXHOCTH MHOTOTPAHHUKOB U TEJI BpallleHUs
BpateHuA OO6beMbl MHOTOI'PaHHUKOB U TeJl BpallleHus 4
IIpakTnueckoe 3anaTue Ne 17 KontponbHas pabota « MHOrOrpaHHUKH U Tela 9
BpaILCHUS»
Pa3nes 6. Crenenn u kopuu. CTeneHHas, NoKasaTeJbHas 1 Jorapupmuyeckas GyHKuuu 42
Tema 6.1  Crenennas | CopepkaHue yueOHOro MaTepuana
(ynkums, ee cpoiicTBa. | [TonsTHe KOPHS N-OM CTENEHH U3 JeHCTBUTENLHOrO umcna. Oynkuun y = §x
IIpeobpazosanue ux cBoiicTa M rpaduxu. CBoiicTBa KOpHA N-0H CTENEHHU. 4 OK 01, OK 02, OK
BBIDAKEHUH € KOPHAMH N+ | [[peoGpasoBaHie MpPALMOHATbHBIX BHIPAKCHNIL 03, OK 05, OK 07
Oi1 cTeneHn [1K1.1
Tema 6.2 CoiictBa | Cozneprxkanue yueOHOTo MaTepuana
CTEIEHH C palMOHAIBHBIM | [[OHsATHE CTENEHHU C palllOHAIBLHBIM I10KA3aTEIIEM. 4

)51 e CTBUTEIILHBIM

CrenenHble QyHKIIUU, UX CBOWCTBA U TpaduKu




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie

OPUEHTUPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHUS, IPUKJIATHON
U TeM 4yacoB KOMIIeTeHIIHH
MOIYJIb (IIPH HAJTHYHUM)

NOKa3aTeNsIMU

Tema 6.3 Pemenue | Conepikanue yueOHOTO MaTepuaia

MPPaLMOHATIBHBIX PaBHOCUIIBHOCTH HppaIIMOHAIBHBIX YPaBHEHUN. 4

ypaBHEHUH MeTo/b1 pelieHus: UppauOHATIbHBIX YPaBHEHHIMA

Tema 6.4 Ilokazatenbnas | Conep:kanue yueOHOTo MaTepuaia

(GyHkuus, ee cBoiictBa. | CTeneHb C TMPOM3BOJBHBIM JCHCTBUTEIBHBIM MOKa3aTeneM. OmpeeneHue

[Toka3arenbHble MOKa3aTeIbHON (YHKIIMU U €€ CBOHCTBA

YPaBHCHHSI U HCPABCHCTBA | 3HAKOMCTBO C MPUMEHEHUEM TOKA3aTeNbHON (PYHKIIUU
Pemenne mnoka3arenpHbIX YpPaBHEHUH METOJOM YpPaBHHMBAHUS IIOKa3aTelel, 8
METOZOM BBEJIEHHS HOBOW TEPEMEHHOW, (PYHKIMOHAIBHO-TpapuIecKumM
METOJIOM.
Pemenne nokazareabHbIX HEPABEHCTB

Tema 6.5  Jlorapudwm | Conepkanre ydeOHOro MaTepuasia

4HCIIa. Coiicta | Jlorapudm yucia.

norapu(mMoB CoiicTBa norapudmos. 6
Onepanus gorapuMupoBaHust

Tema 6.6 | Conepxkanue yueOHOTO MaTepHasa

Jlorapudpmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA.

bywxuus, ee  CBOHCTBA. ioyarye Jorapugmuueckoro ypaBHeHus. Onepanns NOTEHIIMPOBAHUS.

Jlorapugmuueckue
Tpu  OCHOBHBIX  MeTOJa  pelIeHUs  JIOTapU(PMHUUECKUX  YpaBHEHUM: 3

YpaBHCHUS, HCPABCHCTBA

(byHKIMOHATBHO-TpapUUECKHH,
HOBOM IIEPEMEHHOM.

METOJ NOTCHOUPOBAHUA, MCETOJA BBCIACHHA

Jlorapudmuueckue HepaBeHCTBA

Tema 6.7 Jlorapupmsl B
IPUPOJIE U TEXHUKE

Ilpogheccuonanvno-opuenmuposannoe
HPUKTIAOH020 MOOYI)

cooepicanue (codepircanue




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie

OPHEHTHPOBAHHOE), JIA00PATOPHBIC U NPAKTHYECKHUE 3AHATHS, IPUKJIATHON
U TeM 4acoB KOMIIeTCHIIUH
MOIYJIb (IIPH HAJTHYHUM)

IIpakTuyeckoe 3ansitue Ne 18 [Ipumenenue norapugdma.
IIpakTnuyeckoe 3ansitne Ne 19 Jlorapudmuueckas crnupanb B mnpupoxae. Ee 4
MaTeMaTHYECKUE CBOMCTBA

Tema 6.8 Pemenne 3amau. | Comepikanue ydeOHOro Marepuaia

Crenennas, CreneHHas, okasaTelibHas U jorapugmuueckas GyHkuu. Pemenue ypaBHeHmit 2

II0OKa3aTesbHas u | Ilpakruyeckoe 3ausaTue Ne 20 Konrponbnas padota «CTerneH: U KOPHU »

norapudmuueckas 2

byHKIUN

Pa3nes 7. DiieMeHTHI TeOPUHN BEPOSITHOCTEH M MAaTEeMATHYEeCKOH CTATHCTHKH 32

Tema 7.1 Coo6biTHe, | Conepkanue yueOHOTO MaTepuaia

BEPOATHOCTD coObITusl. | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeopeMbl O BEPOATHOCTH CYMMBbI

CroxxeHue M YMHOXXEHHE | COOBITHIA.

BEPOATHOCTEN VYcnoBHas BEpOATHOCTh. 3aBUCHMbIE U HE3aBUCUMBbIE COOBITHS 0
TeopeMbl 0 BEpOSTHOCTH TIPOU3BEICHUST COOBITUI

Tema 7.2 BepostHocts B | IIpogheccuonanvno-opuenmuposannoe cooepircanue (cooeporcanue

npodeccHOHATBHBIX NPUKIAOHO20 MOOYA)

3a1a4ax IIpakTnuyeckoe 3ansitne Ne 21 OTHOCHUTENbHAS YaCTOTA COOBITHS OK 02, OK 03, OK 05
IIpakTnueckoe 3ansaTre Ne 22 CBOICTBO yCTONYMBOCTH YaCTOTHI COOBITHSI. 8 IK1.1
IpakTuyeckoe 3anaTue Ne 23 CTaTHCTHYECKOE OMPEICIICHUE BEPOSTHOCTH.
IIpakTnuyeckoe 3ansitne Ne 24 O1rieHKa BEpOSTHOCTH COOBITUS

Tema 7.3  Juckpernas | CoxepikaHue yueOHOTo MaTepuana

Cly4yanHas BEJIMYMHA, | Buabl CilyyaliHbIX BEJIMYUH

3aKOH €C PaCIpeACIICHUA Omnpenenenne JUCKPETHON CIIy4allHOW BEJTMYMHBI 8

3aKoH pacnpeaerneHus: JUCKPETHOM CIIydaitHOM BETUYHUHBI

HucnoBble XapaKTEPUCTUKH TUCKPETHON CIy4ailHON BEJIMYMHBI

Tema 7.4 3amaun

Copepxanue yueOHOTO MaTepuana




Conep:kanue y4eOHOro MaTepuasa (0CHOBHOE M PO(ecCuoHATIBLHO-

HaumenoBanue pa3jaesioB . | O0bem dopmMupyembie

OPHMEHTHPOBAHHOE), JJA00PATOPHbIE M NMPAKTHYECKUE 3AHATHUS, TPUKJIATHON
H TeM 4acoB KOMIIeTeHIINH
MOIYJIb (IIPH HAJTHYHUM)

MaTEeMaTHYCCKOM [TepBuunas 06pabOTKa CTATUCTHUECKUX JTAHHBIX

CTaTUCTHKH. UwncnoBble XapakTEepUCTUKH (CpeqHee apuMeTHUecKoe, MeIuaHa, pa3Mmax, 6
JUCTIEPCHS)
Pabota ¢ Tabaunamu, rpadgukaMu, uarpaMMaMu

Tema 7.5 DOnemeHTHl | Bunbl  coObITHH, BepoATHOCTh  CcOOBITUH. ClokeHHE U YMHOXCHHE

TEOPUH BEpPOSTHOCTEN U | BeposTHOCTEH. JluckperHas ciiydaiiHash BEJIMYMHA, 3aKOH €€ pPaCIpelesICHUsI. 2

MaTeMaTH4IeCKOM 3aaur MaTeMaTHYCCKON CTaTHCTHKH.

CTaTUCTHKU IIpakTuyeckoe 3ansitue Ne 25 KouTpombHas pabora «IJIEMEHTHI TEOPUHU 9
BEPOATHOCTEN U MATEMATUYECKON CTATUCTHKI

Bcero: 232

Koncyabranumn 12

I[Ipome:xkyTouHasi aTTecTalus - IK3aMEH 6

Hroro 250







3. YciaoBusi peaju3anum nNporpaMMbl 001eo0pa3oBaTeJbHON JUCITUNIMHBI

3.1. las peanau3anuu NporpaMMsbl JUCHHUILUIMHBI MPEIyCMOTPEHBI CJeAYIOIIUe creluaabHbIe
MOMeIIeHHUsI:
Jljis peanu3anuu mporpaMMbl TUCITUTUIMHEI PEAYCMOTPEH yUeOHBIN KaOMHET MaTeMaTHKHU.
O6opynoBanue ydeOHOT0 KaOuHeTa:
- MOCAJIOYHBIC MECTA IO KOJMYECTBY O0YJArOIIUXCS;
- pabouee MeCTO IpernoaBaTers;
- KOMIUIEKT y4eOHO-HArJISITHBIX TIOCOOHIA;
- KOMITJIEKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;
- 3aJ1aHU U1 KOHTPOJIBHBIX padoT;
- mpodecCrOHAIEHO OPUCHTUPOBAHHBIC 3aJaHHS,
- MaTepHualIbl HK3aMeHa.
TexHuueckue cpencTBa 0OydeHus:
- IEPCOHATILHBIN KOMITBIOTEP C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIICUCHUEM;
3.2. UndopmanuonHoe odecrieyeHne 00y4eHust

1. JIns peanm3ammy mporpamMmbl OMOTMOTEUHBIH (DOHJ 00pa30BATENBHOW OpTaHU3AINH
JOJDKEH HWMETh TIeYaTHbIE M DIIEKTPOHHBIE OOpa3oBaTelbHbIE W HH(OPMAIIOHHBIE PECYPCHI,
PEKOMEHI0BAaHHbIE Ul HUCIOJIb30BaHUS B 0OPa30BaTEIbLHOM IIPOLIECCE, HE CTapule IISTH JIET C
MOMEHTA U3/IaHusl.

3.2.1. OcHoBHBIC MEYATHBIC U3TAHUA

1.MopnkoBuy, A.I'. AnreOpa u Hadasia MmaremaTudeckoro ananu3za. 10 knacc: B 2 4. Y. 1. Yyebnuk
JUTS ydamuxcsi 00meo0pa3oBaTeNbHbIX yupexkaeHui (mpodunsHelii ypoBeHb) / A.I'. MopakoBud,
I1.B. Cemenos. - M. : Muemo3suna, 2020. - 457 c. — ISBN: 978-5-346-01200-9 / - Tekcr :
HEMOCPEICTBEHHBIN

2. Mopakosu4, A.I'. Anrebpa n Hauana MmatreMaTiudeckoro aHanmsa. 11 kmacc: B 2 u. Y. 1. YyeOuuk
JUI ydamuxcst o01eo0pa3oBaTeNbHBIX yupexaeHuil (mpoduibHbiil ypoBeHs) / A.I'. Mopakosuy,
I1.B. CemenoB. - M. : Muemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - Texkcr :
HEMOCPEICTBEHHBIN

3. MopnkoBuu, A.I'. Anrebpa u Hawana maremaTtuyeckoro aHanmuza. 10 wimacc: B 2 u. Y. 2.
3ajayHuK A y4damuxcs oO0Iieo0pa3oBaTebHBIX YUpexkaeHud (mpopuibHbI ypoBeHb) /A.T.
Mopnakosuy, JI.O. [Ienumesa, JI.W. 3BaBud [u np.] - M. : Muaemo3una, 2020. - 336 c. — ISBN: 978-
5-346-01202-3/ - TekcT : HEMOCPEACTBEHHBIIN

4. Mopakosuy, A.I'. Anrebpa u Hadana mareMaTuueckoro aHammsza. 11 kmacc: B 2 4. Y. 2.
3amauHuK Ui ydamuxcs oOmieoOpa3oBaTeNbHbIX yupexaeHui (mpoduibHelidi ypoBeHb) / A.l.
Mopakosuy, JI.O. Ilenummesa, JI.W. 3BaBuy [u ap.],- M. : Muemosuna, 2020. - 137 c¢. — ISBN: 978-
5-346-02411-8/ - Tekcrt : HEMOCPEICTBCHHBIH

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. Bcepoccuiickue wunHTepHer-oaumnuansl. - URL:  https://online-olympiad.ru/ (mara
obpamenusi: 12.07.2021). - TekcT: 27eKTPOHHBIH.
1. Enaunas xomieknus nudpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru / (nara oopamienus: 08.07.2021). - TekcT: 31EKTPOHHBIH.



https://online-olympiad.ru/

2. HWndopmanmonnas cucrema «EnuHOEe OKHO JocTynma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara ob6pamenus: 02.07.2021). - Tekcr:
JJIEKTPOHHBIN.

3. Hayunas snekrponnas oumbmmoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamienust: 12.07.2021). - TekcT: 37MeKTPOHHBIH.

4. OrtkpeiThlii  KOJUIeMK. Maremaruka. - URL: https://mathematics.ru/ (mara
obpamienust: 08.06.2021). - TekcT: 3MEKTPOHHBIH.

5. TIloBropum wmarematuky. - URL: http://www.mathteachers.narod.ru/ (mara
obpamienust: 12.07.2021). - TekcT: 37MeKTPOHHBIH.

6. CnpaBoyHUK o MaTeMaTHKe IUIA LIKOJIBLHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (mara oGpamenus: 12.07.2021). - Tekcr:
3JIEKTPOHHBIN.

7. Cpennsis matemaThueckas uHTepHeT mkona. - URL: http://www.bymath.net / (nara
obpamenust: 12.07.2021). - TekcT: 3JeKTPOHHBIH.

8. ®epepanbubiii nopran «Poccuiickoe oOpasoBanue». - URL: http://www.edu.ru /
(mara oopamenus: 02.07.2021). - TekCT: JIeKTPOHHBI.

9. @enepanbHBIA TEHTPp HHPOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2021). - TeKCT: 2IeKTPOHHBI.



http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://www.resolventa.ru/demo/demomath.htm

4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHOMN 1M CHUILITHHbBI

KoHTpoib W oOlleHKa pe3ylbTaTOB OCBOEHHUS 00HIe00pa3oBaTeNbHON JUCHUIUIMHBI PACKPBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIC Ppe3yJbTaThl,
HarpaBJIeHHbIC Ha (HOpMUpPOBaHHE OOMIMX U TPOPECCHOHATBHBIX KOMIIETEHIIMN IO pa3/ieliaM U TeMaM COJIepyKaHHus yueOHOTro MaTepuaia.

Ob6masi/mpodeccuoHaIbHAA KOMIIETEHIUSA Pazgen/Tema Tun oueHoYHbIX MEPONPUATHS

OK 01. Beibupats criocoObl pemeHus 3a1a4d P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue

npodecCuoHaIbHOMN e TETbHOCTH VYerHbll onpoc

P2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6

NPUMEHUTEIBHO MaTreMaTH4eCKU JUKTAHT

K pa3JIMYHbIM KOHTEKCTaM P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBuyanbHas caMOCTOSITEbHAS
P 4, Temni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 [-o/c, 48, 49, 4.10, | PA0°T3
411 [IpencraBnenue pe3yabTaToB

MPaKTHYECKUX PadoT

PS5, Temnr 5.1, 5.2 3amuTa TBOPUECKHX paboT
P 6, TeMsbl 61, 62, 63, 64, 65, 66, 6.7 H'O/C, 68, 69, 6.10 3ammura WHIVBUAYaAIbHBIX
IT-o/c, 6.11 IPOEKTOB
P 7, Temsl 71, 72, 73, 74, 7.5, 76, 7.7 H'O/C,78,79, 7.10 KOHTpOJ'II)HaSI pa60Ta
Il-o/c,7.11,7.12,7.13,7.14,7.15, 7.16, 7.17 BrImosTHEHHE YK3aMEeHAITOHHBIX
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aMaHuii

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1-0/c,
11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c, 14.6

OK 02. Ocy1iecTBisTh MOUCK, aHATINU3 U P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

UHTEpIIpeTanio nHpopManuu, He0OXOJUMON VeTHBIN 0npoc

IS BBITIOJHEHHUS 33714 TPO(ECCHOHATBHON P2, Tempr 2.1,2.2,2.3,2.4,2.5IT-0/c, 2.6 MareMaTHUeCKHil TUKTAHT

ACATCIILHOCTH. P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4 NupnuBuyanbHas caMoCTOSITeIbHAS
pabora

P 4, Temn1 4.1, 4.2,4.3,4.4,4.5, 4.6,4.7 I1-o/c, 4.8, 4.9, 4.10,




411

P5, Tempr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
I-o/c, 7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

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

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6

P 14, Temn1 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

IIpencrasnenue pe3yabTaToB
NPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
KonrponsHas padora
Beinonuenue sk3aMeHaIOHHBIX
3aJaHui

OK 03. IlnanupoBath U peaan30BbIBaTh
coOCTBEHHOE PO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE.

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temr 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 [1-o/c, 4.8, 4.9, 4.10,
411

PS5, Temrr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7, Tems 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

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

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6 IT-o/c,
11.7

TectupoBanue

VYerHbli onpoc
MaremaTudecKkui TUKTAHT
NunuBryanbHas caMOCTOSITEbHAS
pabora

IIpencraBnenue pe3ynbpTaToB
MPAKTHYECKHUX paboT

3amuTa TBOpUYECKUX paboT
KonTponbnas pabota
BrinonHeHune 3x3aMeHalMOHHbIX
3aJaHui




P 12, Temsr 12.1, 12.2,12.3,12.4
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5 II-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c, 14.6

OK 03. ITnanupoBathb U peaan30oBbIBaTh
cobcTBeHHOE MPOHEeCCHOHATBHOE U
JUYHOCTHOE Pa3BHUTHE.

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51II-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temrr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 [1-o/c, 4.8, 4.9, 4.10,
411

P5, Temrr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
I-o/c, 7.11,7.12,7.13,7.14, 7.15,7.16, 7.17

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

P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

TectupoBanue

YcrHblii onpoc
MareMaTH4ecKuil TUKTAHT
WuauBuayanbHas caMOCTOSATEIbHAS
pabota

[IpencraBnenue pe3yapTaToB
NPaKTUYECKUX paboT

3amuTa TBOpUYECKUX paboT
KonTponbnas pabota
BrimonHeHne sk3aMeHaIMOHHBIX
3aJlaHuN

OK 05. OcyiecTBiATh YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIHIO Ha TOCYAaPCTBEHHOM SI3BIKE C
y4eTOM 0COOEHHOCTEH COLUaIbHOIO U
KYJBTYPHOTO KOHTEKCTA.

P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temsr 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 [1-o/c, 4.8, 4.9, 4.10,
411

PS5, Temer 5.1,5.2

TecTtupoBanue

VYerHbll onpoc

MaremaTudecKuii JUKTaHT
NunuBunyanbHas caMOCTOSTENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3ammTa TBOPUYECKUX pabOT
KonTponbhas pabota




P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temn 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 [1-o/c, 4.8, 4.9, 4.10,
411

P5, Tempr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 11-0/c,7.8,7.9, 7.10
IT-o/c, 7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,11.5, 11.6 IT-o/c,
11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c, 14.6P 9, Temsl
9.1,9.2,9.3,9495

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1-0/c,
11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I[1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

BLIHOHHGHI/IC 9K3aMCHAIIMOHHBIX
3aIaHUN

OK 06. ITposaBnsTh rpaxxaaHCKO-
NaTPUOTUUYECKYIO MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEJCHKE HA OCHOBE
TPaIUIMOHHBIX 00IIEYETOBEUECKUX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11
P7,Temn1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10

TectupoBanue

Y CTHBIN onpoc

MaremMaTU4eCKUIl TUKTAHT
NunuBryanbHas caMOCTOSITEIbHAS
pabora




LIEHHOCTEH

IM-o/c, 7.11,7.12,7.13,7.14, 7.15, 7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

IIpencrasnenue pe3yabTaToB
NPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
KonrponsHas padora
Beinonuenue sk3aMeHaIOHHBIX
3aJaHui

OK 07. CopeiicTBOBaTh COXPAHEHUIO
OKpYKarolllel Cpelibl, pecypcocOepexeHHIo,
3¢ (EeKTUBHO JCHCTBOBAThH B UPE3BBIYANHBIX
CUTyaIUsX.

P1,Temal.1,1.2,131I-0/c,1.4,1.5,1.6
P2, Temsr 2.1, 2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temn 4.1, 4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, 4.10,
411

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10
IT-o/c, 7.11,7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2,11.3 IT-0/c, 11.4, 11.5, 11.6 I1-0/c,
11.7

P12, Temnr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [T-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c, 14.6

TectupoBanue

VYerHbli onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbpHas caMOCTOSITENIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT
KonTponbnas pabota
BerlnonHenune 3x3aMeHaliuOHHBIX
3aaHui

OK 09. Hcnonbs3oBaTh MHPOPMAIIIOHHBIE
TEXHOJIOTUH B MPOPECCHOHATLHON
JeSITeNIbHOCTH.

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4.

P2, Tems 2.1,2.2,2.3,2.4,2.5,2.6 IT-o/c, 2.7

P 5, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,5.5, 5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8
P 7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

TectupoBanue

YeTHBIN onpoc

MaremaTnyecKui JUKTaHT
NunuBryanbHas caMOCTOSITENbHAS
pabora

[IpencraBnenue pe3yabpTaToB




NPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT
Konrponsnas padora

BelnnonHenue 3ajaHuil Ha SK3aMEHe

[IK 1.1. IloaroraBnuBaTthk paboyee MECTO,
000pyI0BaHUE, CHIPhE, UCXOIHBIC MAaTEPHAIIBI
U1 00paOOTKHU CBHIPHSI, IPUTOTOBIICHUS
1ory()aOpuKaToOB B COOTBETCTBUH C
UHCTPYKLHUSMH U PETIIAMEHTAMHU.

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.

P2, Temn 2.1,2.2,2.3,2.4,2.5,2.6 [T-o/c, 2.7
PS5, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,5.5,5.6

P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/C, 6.8
P 7, Temsr 7.1, 7.2 I1-0/Cc, 7.3, 7.4

TectupoBanue

VYcrHblii onpoc

MareMaTH4ecKuil TUKTAHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yapTaToB
IIPAKTUYECKUX paboT

3amuTa TBOPUYECKHUX padoT
KounTponbnas pabota

Brimonnenue 3a1anuii Ha 9K3aMeHe










