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PACCMOTPEHO COI''TACOBAHO

Ha 3acegannu 1K 3am.qupektopa no YMP
0011100pa30BaTENbHbIX,

COITMATPHO-TYMAHUTAPHBIX

eCTeCTBeHHOHaquBIX

JHCIHATIINH

[Iporpamma  yueOHoi aucimmummasl  OOJdy.04 Marematuka paspaboraHa B
COOTBETCTBUH ¢ TpeboBaHusIMHI DerepaIbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
cpenHero obmiero odpazoBanusi (YTBEpKIeH MpuKa3oM MUHHUCTEpCTBA 0Opa30BaHUSI U HAYKH
Poccuiickoit ®enepanun or 17.05.2012 r. Ne 413, B pelictByromen pepakuun), denepaabHoro
roCy/IapCTBEHHOTO0 00pa30BaTENLHOTO CTaHIAPTa CpelHEero mpohecCHoHaIbHOr0 0O0pa3oBaHUs
no cneruanbHoctd  38.02.07 bankoBckoe geno (yTBepxkaeH mpukazoM MHHHCTEpCTBA
obpasoBanusi W Hayku Poccuiickoit ®enepanmu or 5 despans 2018 roma r. N 67),,
PEKOMEHAANMSAMHU TI0 OpPTaHU3aIMK IOJNYYSHHsI CPETHEro oOmero oOpa3oBaHHS B Ipeesiax
OCBOEHHUSI 00pa30BaTeIbHBIX MPOrPaMM CpeAHEro NpodecCHOHaIBLHOrO OOpa3oBaHMs Ha 0Oaze
OCHOBHOTO 00mIero o0pa3oBaHUS C Y4eToM TpeOOBaHMH (eaepalbHBIX TOCYAapCTBEHHBIX
00pa30oBaTeNbHbIX CTAHIAPTOB U MOJYyYaeMOU CHEIHATbHOCTU CPEAHET0 MPOPECCHOHATHHOTO
oOpa3oBaHMs, TPUMEPHOH TpPOrpaMMoOi y4eOHOW aMCHMIUIMHBI «MareMmaTtuka» s
npodeccuoHaNbHBIX  00pa3oBaTeNbHBIX OpraHu3aluii, peKoMeHJOBaHHON denepalbHBIM
TOCYJapCTBEHHBIM  OIO/DKETHBIM ~ OOpa30BaTEIbHBIM  YUPESKICHUEM  JIOTIOJHUTEIBHOTO
npodeccuoHanbHOro obpazoBanus «MHCTUTYT pa3BUTHS MPO(HECCHOHATBEHOTO OO0Pa30BAHUS)
(manee — ®BI'OY 10O «MPIIO») B kauecTBE NPUMEPHON MTPOrPaMMBbI JJIsl peaaInu3alid OCHOBHOM
npodeccuonansHoi oOpaszoBarenbHOi mporpammbl  CIIO Ha 06aze OCHOBHOro OOIIETO
00pa3zoBaHus C MOJYYCHHEM CpeHero olmiero oopazopanusi, mpoTokona Ne 14 ot «30» HOAOps
2022 .

Opranuzanusa-pa3padoTyukK:
[ocynmapcTBeHHOE O0F0KETHOE TTpOo(decCHOHATbHOE 00pa30BaTeIbHOE YUpekAeHHEe MOCKOBCKOM
obnactu «CeprueBo-Ilocanckuit KommemK»

ABTOp-pa3pabOTUYHK:
Mumnaesa O.A. -npenonasarens ['BIIOY MO «Ceprueso-Ilocanckuii komiemx»
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1. O0mas xapakTepucTHKa padoyeil mporpaMMsl 001e00pa3oBaTeJbHOM JUCHUIIINHBI
«MaremaTuka»

1.1. MecTto OMCHMIJIMHBI B CTPYKType mnpodecCHOHATBLHOWH 00pa30oBaTeIbHOI
nporpammsl CI10:

Oo6meoOpa3oBaTenbHas IUCHUIUIMHA «MaTteMaTukay SBISICTCS 00s3aTEIbHONW YacThiO
0011e00pa3oBaTeIbHOTO MHUKJIA 00pa3oBaTeNbHONW MporpaMMbl B cooTBeTcTBUU ¢ ®I'OC mo
cunenuaiapHoct 38.02.07 baukoBCckoe Aeo.

1.2. e 1 nJIaHUpPYyeMble Pe3yJibTAThI 0CBOCHUS TN CIUILINHbI:

1.2.1. Heab aucuuniuHbl

Copepxanre MporpaMMbl  O0IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTuka
HAIPABIICHO HA JIOCTHKEHUE PE3YJIbTATOB €€ M3yUeHUs B cCOOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHo# Harpasiennoctn @I'OC CIIO.

1.2.2. TlnaHupyemble pe3yJbTaTbl OCBOEHHSI 001e00pPa30BaTeIbHON JMCUMIIMHBI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOBe PI'OC COO
Oco0oe 3HaueHUe TUCHUIUIMHA nMeeT npu popmupoBanuu 1 pazsutuu OK u I1K.



O01mue KOMIETEeHI MU

IInanupyemsie pe3ybTaThbl 00y4eHHS

Oowme!

JucuuminHapHbIe?

OK 01. Beibupats criocoOb1
peIeHHs 331249
podeCCHOHATLHON
NesITeIbHOCTH TPUMEHHUTEITHHO
K pa3IMYHBIM KOHTEKCTaM

FOTOBHOCTb K TPYAY,
MacTepcTBa, TPyn0I00ue;

OCO3HAaHUE NI €HHOCTH

aKTUBHOH

T'OTOBHOCTb K JCATCIIBHOCTH

TEXHOJOTUYECKON M COLMAIIBHON HAIpPaBICHHOCTH,
CIIOCOOHOCTD u

HHULIUUPOBATDH, IJIaHWUPOBATh

CAMOCTOATCIIBHO BBIINIOJIHATE TaKYIO ACATCIIBHOCTD,
chepam

UHTEpEC K pa3IUYHBIM
podeccnoHanbHOM e TeIbHOCTH,
OBnanenue YHHUBEPCATbHBIMU
[M03HABATEIbHBIMU JICHCTBUSMU:

a) 0a30BbI€ JIOTHYECKHE ﬂeﬁCTBHHI

yueOHBIMU

(bopmMynHpoBaTh
AKTyaJlu3UpoBaTh MpoOIEMy,

CaMOCTOSITEITLHO u
paccMaTpuBaTh €€
BCECTOPOHHE;
- YCTaHaBJ'H/IBaTI) CymCCTBeHHBIﬁ HpI/ISHaK NI
OCHOBAaHHUsI Il CpaBHEHHS, KiIacCU(UKAIUU U
0000IICHMS;

ONpEeENATh

LEeNIU JACSITEIBbHOCTH, 3a7aBaTh
[apaMeTpbl U KPUTEPUU UX JTOCTUKEHHUS;

- BBIABJISATh 3aKOHOMEPHOCTH M TNPOTHBOPEYUS B
[paccMaTpuBaeMbIX SIBJICHUSX;

- BHOCUTH KOPPEKTUBBI B JESTENbHOCTb, OI[CHUBATh
COOTBETCTBHE  PE3YJIbTATOB

OeisiM, OLCHHUBATH

-BJIaJIETh METO/IaMU J1I0Ka3aTeNbCTB, AITOPUTMAaMU PEIICHUS
3agay; yMeHue GopMyaupoBaTh ONpPEAEICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOUTH 10Ka3aTEIbHbIE
paccyKJ€HUs B XOZI€ PELICHUs 3a7ay;

- YMETh ONEPUPOBATH MOHATHSIMHU: CTETIEHb YUCIIA, JOTapupM
UKCIIa; YMEHUE BBIIOJIHATH BRIYUCIICHNE 3HAYCHUN U
[Ipeo0pa30BaHUs BHIPAKEHUI CO CTENIEHIMH U JIorapupmamy,
peoOpa3oBaHus APOOHO-PALIMOHAIBHBIX BBIPAKEHUIA;

- YMETb ONEPUPOBAThH MOHATHIMHU: PALIUOHAIbHBIE,
ppaloOHalIbHbIE, I0KA3aTeNbHbIE, CTEIICHHBIE,
iorapumMuYecKue, TPUrOHOMETPUUYECKIE YPAaBHEHUS U
HEpAaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEpUPOBATh MOHATUAMU: QYHKIIHS, HETIPEPbIBHAS
(yHKIMS, TPOU3BOAHASA, IEPBOOOpa3Has, ONpeIeIeHHbIN
MHTErpal; yMeTb HaXOIUTh IPOU3BOAHBIE 3JIEMEHTAPHBIX
(yHKINH, UCTIONIB3YsI CIPABOYHBIE MaTepHallbl; UCCIIEA0BATh B
MPOCTENIINX ciydasiX GyHKIMHA HA MOHOTOHHOCTb, HAXO/AUTh
HanOOoJIbIINE M HAMMEHbIINE 3HaYeHNUs (DYHKIMHA; CTPOUTH
rpaduKy MHOTOYJICHOB C HCIOJIb30BAHUEM arliapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHATh POU3BOIHYIO MPU
[pELICHNH 3a]1a4 Ha JABM)KEHUE; pelaTh MPaKTUKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaUOOJIbIINE U HAUMEHBIIIHIE
3HAUEHUS, HA HaX0XJACHHUE TyTH, CKOPOCTH U YCKOPEHUS;

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtel 3 ®rOC COO (B nocneaHel peaakumm ot 12.08.2022) 8 oTrnaronbHol dopme, popmMmupyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOJHbIM nepeyHem 8o ®rOC COO (B nocneaHel peaakumm ot 12.08.2022




[PUCKU TIOCIICACTBHIA e TEIILHOCTH,

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKON U]
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelicHUs]
po0em;

- BBUIBJSITH IIPUYUHHO-CJICJICTBEHHBIC CBSI3U W
AKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATH THIIOTE3Y €€
[pEIICHUS, HAXOIUTh

apryMEHTBI JULS]

T0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a]aBaTh,
MapaMeTpbl U KPUTEPUU PEIICHHUS,;

AQHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pPEIICHUS
3alayd Pe3yabTaThl, KPUTUYECKU OIECHUBATh WX

MMPOrHO3UPOBATL HN3MCHCHHC

IOCTOBCPHOCTD, B

HOBBIX YCJIOBUSX;
-- YMCTb IECPCHOCUTHL 3HAHHA B IIO3HABATCIBHYIO U
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMCTb HUHTCTPUPOBATL 3HAHHMA U3  Pa3HBIX]|

MpeIMETHBIX 00IacTei;

- BBIABHUTI'AaTh HOBBIC nacu, npeajiaraTrb
OPHUT'MHAJIBHBIC ITOAXOAbI U PCHICHU A,
14 CIIOCOOHOCTH nux HCIIOJIb30BaHUA B|

[MO3HABATEIbLHOMN U COLMAIbHOM IPAaKTUKC

- YMETh ONEPUPOBATH MOHATHIMHU: PAllMOHANIbHAS (PYHKLIHS,
rokaszaTenbHast QyHKIHS, CTeTIeHHas (QyHKIIHS,
morapumuueckas GyHKIUs, TPHTOHOMETPHUECKUE (DYHKITHH,
0OpaTHbIE PYHKLIUHU; YMEHHE CTPOUTH TPaPUKH H3yUEHHBIX
(yHKLIMH, UCIIOJIb30BaTh IpaMKU MPU U3YYEHUU IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHbIX
[IpEeIMETOB U 33aJa4 U3 PEalbHOM KU3HH; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/Ty BETUUNHAMH,

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, TOJIM U YaCTH, Ha IBUKEHUE, paboTy, CTOUMOCTh
TOBAPOB M YCIIYT, HAJIOTH, 3aJa4l U3 00JIACTH YIPaBJICHHS
ITMYHBIMU M CEMEHHBIMM (DMHAHCAMH); COCTABIISITh BEIPA)KEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U X CHCTEMBI I10 YCIOBUIO 3aa4H,
icclieIoBaTh M0JIyY€HHOE pEellIeHUE U OLIEHUBATh
[PaBIONI0100HOCTh PE3YJIbTATOB;

- YMETb OIEPUPOBATH MOHATHIMH: CpeHee apu(HMETHIECKOE,
MeraHa, HauboJIbIIee ¥ HauMEHbIIee 3HAUSHHSI, pa3Max,
crepcHs, CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMeTh
M3BIIEKATh, MHTEPIPETHPOBATH NHPOPMALIUIO, TIPE/ICTABICHHYIO B
TabauIax, Ha AarpamMmax, rpaukax, OTpaskarollyro CBOHCTBa
[peasTbHBIX MPOLIECCOB U SABJICHU; IPEACTABIATh HHPOPMALIHIO C
[TOMOILIBIO TAOJIHII U IUarpaMM; UCCIIEI0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM TpapHUecKuX METOA0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyYaiHBIA ONBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTD CITYYallHOTO COOBITHS; YMEHHE BBIUYUCIISATH
BEPOSITHOCTH C UCTIOIB30BaHUEM TPapUIECKUX METOIOB;
MPUMEHSTH (POPMYITBI CIIOKEHHUSI 1 YMHOXKEHUS BEPOSITHOCTEH,




KOMOWHATOpHBIE (DAaKThI U (POPMYIIBI IPH PEIICHUH 3a]1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMH BEJTMUYMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX U
OOILIECTBEHHBIX SBJICHUSX;

- YMETh OIIEPUPOBATh NOHATHAMH: TOUYKA, IPsSMasi, INIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIN YT0OJl, CKPELIMBAIOIINECS IPSMBIC,
apajieIbHOCTD U MEePICHINKYISIPHOCTD IPSMBIX H IJIOCKOCTEH,
YTOJI MEXIY IPSMBIMHU, YTOJI MEXTy IPSIMOM M TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH,
[paccTOsTHUE MEXAY MPSMBIMU, PACCTOSIHHE MEXY TUIOCKOCTSMHU;
[YMEHHE UCIIOJIb30BATh IPH PELICHUH 337a4 U3yUeHHbIE (PaKThl U
TEOpPEMBbI TNITAHUMETPHH; YMEHHE OLICHUBATh Pa3Mepbl 00bEKTOB
OKPYKAIOIIEr0 MUPA;

- YMETb ONEpPUPOBATH MOHATHIMU: MHOTOI'PAaHHUK, CEUEHUE
MHOTOTpaHHHKA, Ky0, TapaiesenuIe]], pu3Ma, TupamMuia,
(burypa 1 MoOBepXHOCTh BPAIIEHHsI, IMIINH/IP, KOHYC, Imap, cdepa,
ceueHust (PUTYpHI BpaIlleHus, INIOCKOCTb, Kacaromascs Cepsl,
[MIMHAPA, KOHYCA, IIOMIA b TIOBEPXHOCTH MUPAMUJIBI, IIPU3MBI,
KOHYcCa, HMJIMHPA, MJI0aas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
LMIMHApA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOTPAaHHUKHU U
[MOBEPXHOCTHU BPALICHHUS, X CEYEHUS OT PYKH, C TOMOILBIO
YEepPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[pacrio3HaBaTh CHMMETPHIO B POCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPABUIBHBIE MHOTOTPAHHUKH;

- YMETh OIEPUPOBATH TOHATHIMHU: ABIKEHHE B IPOCTPAHCTBE,
Mo100HBIE (GUTYPHI B IPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHHUE




[UI0IIa/Iei TOBEPXHOCTEH 1 00EMOB OJOOHBIX (DUTYp TIpU
pELIeHNH 3a]1a4;

- YMETb BBIYUCIIATH FEOMETPUUECKHUE BEIUUNHBI (JUIMHA, Yo,
[10111a/1b, 00BEM, IUIOIIA/Ab IOBEPXHOCTH), UCIIOJIb3Ys U3yUEHHbIE
(OopMyJIbI U METOBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE MPOU3BECHHE, YTOJl MEX/1y BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YNCIIO0; HAXOJUTh C
[MOMOIIIBIO N3YYEHHBIX (POPMYJT KOOPIMHATHI CEPEIHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

-yMETb BBIOMPATh MOAXOIAIIMNA N3yUSHHBIH METO JUIsl peILeHHSI
3a]jauu, paclo3HaBaTh MaTeMaTH4ecKue GakThl U
MaTeMaTH4eCKHUe MOJEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MAaTEeMaTUYECKON HAYKH.

-YMETh ONEPUPOBATh OHATUSMU: ONPEIEIIEHNE, AKCUOMA,
Teopema, CIECTBHE, CBOMCTBO, IPU3HAK, T0KA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYIMPOBKH; YMEHUE (HOPMYIUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOJUTH
[TPUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO
MaTEMaTHYECKON MHAYKLUU; TPOBOAMUTD JOKA3aTEIbHbIE
[pacCy/1€HUs IIPU PELICHUH 33/]1a4, OLIEHUBATh JIOTHYECKYIO
[IPaBHJIBHOCTH PacCyKICHHI;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
oTiepaly HaJl MHOYKECTBAMH; YMEHHUE HCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyuisi OMUCaHHsI peaJIbHBIX MTPOLIECCOB U




SIBIICHHI TIPU PELICHUH 33/1a4, B TOM YUCIIE U3 APYTHX y4eOHBIX
[IpEIMETOB;

- YMETh ONEPUPOBATH MOHATHIMHU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha MUIOCKOCTH; YMEHHUE 3a]1aBaTh U OMUCHIBAThH Ipadbl
[Pa3IMYHBIMHU CIIOCOOAMU; UCIIOIB30BaTh IPadbl MPU PEIICHUH
3ajaq;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSIMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COYETAHUM, YUCIIO NTEPECTAaHOBOK; OMHOM
HrroToHa; yMeHHME TPUMEHSATh KOMOMHATOPHBIE (PaKTHI U
[pACCYKJICHUSI IJIs1 PEIICHUs 3a/1aY;

-YMETh ONEPUPOBATH MOHATHAMU: HATYPATbHOE YUCIIO, 11EJI0€
YICIIO0, OCTATOK [0 MOYJIIO, palliOHAILHOE YHUCIIO,
MppalMOHAIEHOE YUCII0, MHOXKECTBA HATYPaJIbHBIX, IENbIX,
[paIlMOHATIbHBIX, IEHCTBUTENbHBIX YHCET; YMEHUE UCTIOIb30BaTh
MpU3HAKU JETUMOCTH, HAUMEHBIIUN OO eNUTeNb 1
HavMEHbIIIee 0011ee KpaTHOEe, AITOPUTM EBKITHIA U pellieHUN
3a1a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3UITMOHHBIMH CUCTEMAaMU
CUVICIICHUS,;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHSATHUSMHU: CTETICHb C IIEJIBIM
[OKa3aTeleM, KOPEHb HaTypaJIbHOW CTENEHU, CTENEHb C
[palliOHAIBHBIM I1OKAa3aTEIEM, CTETIEHb C IEUCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTeNneM, Jorapudm drcia, CHHYC,
KOCUHYC ¥ TaHT€HC MPOU3BOJILHOIO YUCIIA;

- YMETb ONIEPUPOBATH MOHATUSIMU: TOKJIECTBO, TOXKIECTBEHHOE
rpeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPAaBHEHUI
1 HCPABCHCTB, PaBHOCUJIBHOCTD ypaBHeHI/Ifl, HEPAaBCHCTB U
CUCTEM, pallHOHAJIBHBIC, NPpAallOHAJIBHBIC, ITOKA3aTCIIBHEIC,

CTCIICHHBIC, J'IOl"apI/I(bMI/I'-IeCKI/Ie, TPUTOHOMECTPUYCCKUEC




YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI; YMEHHE pPellaTh YPaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI C IIOMOMIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITaPaMETPOM;
[IPUMEHATh YPAaBHEHMsI, HEPABEHCTBA, X CUCTEMBI JJIs1 PEILICHUS
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3 Pa3In4yHbIX 00JIacTel HAyKu U
[peaIbHOM JKU3HU;

-yMeTb CBOOOJIHO ONEpUPOBATh NOHATUAMU: Ipaduk GyHKIMH,
oOpaTHast pyHKIHS, KOMIO3HLUS PYHKIUH, THHEHHAs QyHKIHS,
KBaJpaTU4Hask GYHKIUS, CTeNeHHAs: (YHKIUS C IETBIM
[oKa3aTesieM, TPUTOHOMETpruiecKne GyHKIUU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
norapupmuyueckas yHKLUUU; YMEHUE CTPOUTh I'papuKu
(yHKIUH, BBIIOIHATH IpeoOpa3zoBaHus TpaduKkoB (yHKIIHUI;
[YMEHHUE MCII0JIb30BaTh rpauku GyHKIMN A7 U3yUEeHUs
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEeILICHUH 3aj1ay U3 IPYTUX
[y9eOHBIX IPEIMETOB U U3 PEATbHOM KU3HU; BHIPAXKATD
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

YMEHHE CBOOOIHO OTIEPUPOBATH MOHATHAMU: YETHOCTH (PYHKITUH,
[EepUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIUH,
MOHOTOHHOCTb (DYHKIIUH, SKCTpeMyM (YHKIIHUH, HanuOoblIee U
HauMEHblIIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; yMEHUE
[IPOBOJIUTH UCCIIE0BaHUE (DYHKINH;

YMEHHUE UCIIONIb30BaTh CBOMCTBA U rpaduku GyHKIMHA A5
pelIeHNs ypaBHEHHI, HEpaBEHCTB U 33/1a4 ¢ TapaMeTpamu;
300pakaTh HA KOOPAMHATHOM TNIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHH, HEPABEHCTB U MX CHCTEM;

-yMeThb CBOOOIHO OTIEPUPOBATH MOHATHSIMHU:
OCIIeI0BATEIBHOCTD, apu(hMETHUECKAs IPOTPECCHS,
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reoMeTpHUYeCcKasl mporpeccusi, 0eCKOHEYHO yOBIBAIOIIIAS
reOMEeTPHUECKas IPOTPECCHsl; YMEHHE 33/1aBaTh
[10CTIeI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX
popmyu;

- YMETh OIEPUPOBATh MOHATUSAMU: HEMPEPHIBHOCTH (PYHKIIHMH,
ACUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOpast MPOU3BOIHAS
(hYHKIIUHY, T€OMETPUYECKHUI U (PU3HUECKUN CMBICT MPOU3BOAHOM,
repBoOOpa3Hasi, ONpeesICHHBIN HHTETPall; YMEHHE HAXOAUTh
ACHMIITOTHI rpaduka PYHKIIMH, YMEHHE BEIYUCIISTH TIPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKIINH,
HAXO/JWUTh YpaBHEHHE KacaTeIbHOW K TpaduKy () YHKIHH;
[YMEHHE UCII0JIb30BaTh MPOU3BOIHYIO JIJIS1 CCIEAOBAHUS
(yHKIUH, U151 HAXOKICHHUS HAUITYYIIeTo PEIICHUs B
[IPUKJIAHBIX, B TOM YHUCIIE COIUAIBHO-DKOHOMUYECKUX U
(bu3MYeCKUX 3a/1a4ax, Ui ONpeIeIeHUs] CKOPOCTH U YCKOPEHUS;
HAXO/UTH IUIONIAIU U 00BEMBI (PUTYP ¢ TOMOIIBIO HHTETPaIa;
[TPUBOANTH PUMEPHI MATEMAaTHIECKOTO MOJICITUPOBAHUS C
[OMOLIBI0 AU PepeHIInaTbHbIX YPABHEHUI;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COTIPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJb U apTyMEHT
KOMILIEKCHOTO YHcia, (hopMa 3alucu KOMIUIEKCHBIX YHCell
(reoMeTpuyecKas, TPUTOHOMETpUYECKas U ajaredpandeckas);
YMETh MPOU3BOJUTH apu(hMETHUECKUE TEHCTBUS C
KOMITJIEKCHBIMU YHCIIAMU; TIPUBOUTH MPUMEPHI HCTIOTH30BAHHS
KOMILUTIEKCHBIX YHCETT;

- YMETh CBOOOTHO OTIEPHPOBATH TOHSATHIMH: CPEIHEES
apudMeTHIeCKOoe, MeTnaHa, HanOoIbIllee 1 HANMEHbIIIEE
BHAYCHUs, pa3Max, JUCIEPCHs], CTAHIAPTHOE OTKIIOHEHHUE IS
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OIMCAaHUs YUCIOBBIX IaHHBIX; YMEHUE UCCIIEIOBATh
CTaTUCTUYECKUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadM4ecKUX METOIOB U SJIEKTPOHHBIX CPEICTB; rpaduuecKu
icCiieoBaTh COBMECTHBIE HAOIOIEHUS C IIOMOIIBIO JUarpaMmm
[pacCeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HaAXOJIUTh BEPOATHOCTH COOBITHI C UCIIOIB30BAHUEM
rpadUuecKuX METOA0B; MPUMEHSTh ISl pEIIeHUs 3aa4 (popMyIibl
CJIO’KEHUS 1 YMHOXKEHHS BEpOATHOCTEH, (hopMyITy OITHON
BepoSITHOCTH, (hopmyiry bepryiun, koMmOuHATOpHBIE (HAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSITHOCTH PEATIHHBIX COOBITHI; YMEHUE
OIIepUPOBATh NOHATUAMU: CIIy4aiiHasi BEIMYMHA, PACIIpEIEICHHE
BEPOSATHOCTEH, MaTEMaTHUECKOE OXKUAAHUE, TUCTIEPCHS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4YailHOW BEIHUYUHBI, QYHKIIUN
[pacrpesiesieHus U TUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOTO U
HOPMaJIbHOTO paclpeeCHUI; YMEHUE HCIIOIb30BaTh CBONCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a/1a4; 3HaKOMCTBO C
MOHATHSMM: 3aKOH OOJIBLINX YHCEN, METOAbI BHIOOPOYHBIX
VCCIIEIOBaHUM; yMEHUE MPUBOAUTH IPUMEPHI MPOSBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHAMM: TOUKA, MpsMasd,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUH yToll,
NIByTpaHHbIN Yrojl, TPEXTPAHHBIN YIroJ, IepeceKaroecs,
[apajyieJIbHbIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAJIIENBHOCTD U
[EPIEHIUKYJIIPHOCTD MPSMBIX U IJIOCKOCTEH, YTOJI MEXKIY
[PSIMBIMU, YTOJI MEXKTY MPSAMOU U MJIIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PELICHUH 3a/1a4
3y4EeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHHUE OLIEHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
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[MOHATHUSMHI: MHOTOTPaHHUK, CEYeHHE MHOTOI'PaHHUKA,
[paBUIBHBII MHOTOTPAHHUK, PU3Ma, TUpaMuaa, Gurypa u
[MOBEPXHOCTh BpALICHUS, IUIMHIP, KOHYC, IIap, chepa, pa3zBepTka
[TOBEPXHOCTHU, CEYEHUsI KOHYCA U [IWJIMH/IPaA, NapajljebHble OCU
I OCHOBAHMIO, CEUEHME 11apa, INIOCKOCTh, Kacaroasics cepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOIOI'PaHHHKa,
11300pa’kaTh MHOTOTPAHHUKH, (PUTYpBI M TOBEPXHOCTH BpALLICHHUS,
11X CEYEHUS], B TOM YHCJIE C TOMOUIBIO JIEKTPOHHBIX CPE/ICTB;
YMEHHE TIPUMEHSTH CBOWCTBA T€OMETPUIECKHUX PHUTYD,
CaMOCTOSITENTEHO (hOPMYITHPOBATH ONPEACICHUS H3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX W MPU3HAKAX
reoMeTpruecKux (Gpuryp, 000CHOBBIBATh UM OIPOBEPIaTh UX;
YMEHUE POBOAMUTH KIacCU(UKALUIO (PUTYp 110 pa3IHUHbIM
[IpU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHHS;

-yMeTb CBOOOIHO OTIEPHPOBATH MOHATUSIMHU: TJIOMIAH (PHUTYPHI,
00beM (pUTYpBI, BETMYHHA YTJIa, PACCTOSIHUE OT TOYKH J0
[IOCKOCTH, PACCTOSTHHE MEXKIY MPSMBIMHU, PACCTOSHHE MEXTY
[JI0CKOCTSIMU, IUIOIIAb CPephbl, MIIO0AAb TIOBEPXHOCTH
[UpaMUIbl, IPU3MBI, KOHYCa, HWIMHIPA, 00beM Kyoa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMubl, IPU3MBL,
[MINHApA, KOHYCA, 1I1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYP;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: ABHKCHHE,
[apaienbHbIN IepeHoc, CHMMETPHS Ha MJIOCKOCTH U B
[IPOCTpaHCTBE, TOBOPOT, IPeoOpazoBaHue Mo00us, 10 J00HbIE
(urypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHI, B

[TOM YUCJIC B ITPUPOJAEC, UCKYCCTBEC, ApXUTCKTYPE; YMCHUC
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MICII0JIH30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
FCOMETPUUYECKHUE BEIMYMHBI (IJTMHA, YToJl, IUI0LAb, 00BEM) IpH
[pEIICHUY 3aJ1a4 U3 JPYruX y4eOHBIX MPEIMETOB U U3 peabHOU
PKU3HU;

- YMETh CBOOOJITHO ONIEPUPOBATH MOHATHUSAMU: MPIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPINHATHI TOUYKH, KOOPAHHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEJCHIE BEKTOPA HA YHCIIO,
[pa3IoKEHUE BEKTOpa M0 0a3uCy, CKaIsIpHOE TPOU3BEICHUE,
BEKTOPHOE ITPOU3BEICHUE, YTOJI MKy BEKTOPAMH; YMEHHUE
MICII0JIh30BaTh BEKTOPHBINA U KOOPJIMHATHBIN METOT JJIsI pEIICHUs
FCOMETPUUYECKUX 3a/1a4 U 3371a4 JIPYTUX y4eOHBIX IPEIMETOB;
ONIEPUPOBATH MOHITUAMU: MaTpula 2x2 u 3x3, onpeneanuTesb
MaTpPHUILIbI, TEOMETPUYECKHUI CMBICI OTPEACTUTENS,

- YMETh MOJICIMPOBATh PeallbHbIE CUTYAlIUU Ha SI3bIKE
MaTEeMaTUKH; COCTABJISATh BBIPAKEHUSI, ypaBHEHU S, HEPABEHCTBA U
X CUCTEMBI 110 YCIOBHUIO 3a]a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIEJIH C WCTIOIh30BAaHUEM alllapara ainreopsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN Pe3yabTaT; CTPOUTH
MaTeMaTUYeCKUE MOJIETTH C TTIOMOIIBI0 T€OMETPUUECKUX MTOHSITHIMA
1 BEIMYUH, PELIATh CBA3aHHBIE C HUMH MPAKTUYECKUE 3a/1a4H;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U UHTEPIIPETUPOBATH
[MOJTyYEHHBIN pe3ysIbTaT; PeliaTh MPUKIIAIHbIE 3a0a4n
CpelCcTBaMU MaTEMATUYECKOIO aHaJIN3a, B TOM YKCIIEe COI[UANIbHO-
PKOHOMHYECKOTO M (PH3UIECKOT0 XapaKkTepa;

- YMEHHE BBIOMPATh MOIXOSIINNA METO/ IJIs1 PEIICHUS 3aa4H;
MOHMMAaHNE 3HAYMMOCTHA MaTEMaTUKHU B U3YUCHUU IPUPOIHBIX U
0OIIIECTBEHHBIX TIPOIIECCOB U SIBJICHUI; YMEHUE PACcO3HABATh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHN B UCKYCCTBE, YMEHHE
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[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITHUHA POCCUMCKON U
MHUPOBOM MaTeMaTU4ECKON HAyKU

OK 02. OcymiecTBisiTh MOUCK,
AHAIIN3 HMHTEPIPETALHIO
nHbopMalnnuy, HEO0O0XOIUMOH
ISt BBITTOJTHEHHS 3anay
podeccnoHaTEHOMI
esITeNbHOCTH;

n

B oGnactu HNEHHOCTH HAYYHOI'O ITO3HAHM:

-c(hopMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKd U OOIIECTBEHHOH NPaKTUKH,
OCHOBaHHOTO Ha Jaore KYJIbTYD,

CHOCO6CTBYI-OH_ICFO OCO3HAaHHUIO CBOCro MECTa B
TOJIMKYJIIBTYPHOM MHPC;

- COBCPHICHCTBOBAHUC SI3LIKOBOM M UYMTATEIbCKOMH
KYJIbTYPBI KaK CpCACTBa B3aHMOHeﬁCTBHH MCKOY]
VIFOAbMHA Y ITIO3HAHUA MHPaA,

- OCO3HaHHC I CHHOCTH HaquOﬁ JACATCIIbHOCTH,

FOTOBHOCTb OCYILIECTBIIATh IIPOEKTHYIO u
MICCIIEIOBATENbCKYIO ESTENbHOCTh MHANBUAYAIBHO
1 B TpyIIIIE.

OBnaneHune YHHUBEPCAIbHBIMU y4eOHbIMU

[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ nHpOpMaLueil:

- BJaJleTh HABBIKAMU MOJY4YEHUs HH(OpMaIu U3
MCTOYHUKOB  pPa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYIIECTBIISITh MOWCK, aHAIM3, CHCTEMATHU3ALUI0 U
MHTEPIPETAINI0O MHPOPMAITUN PA3IUYHBIX BHIOB H
(dhopm mpecTaBIeHNS,

- CO3/1aBaTh TEKCThl B pa3lMYHBIX (opmarax ¢
y4eTOM Ha3HaueHuss MHGQOpManmuu U  LEJIeBOH

ayJIUTOpUH, BbIOMpas  ONTUMalbHYIO  (opMy

MPCACTABJICHUA U BU3YyaJIU3alluu,

- yYMETb OIEpUPOBATh TMOHATUSAMU: palUOHANIbHAS (QYHKIIHS,

byHKIHS, byHKIWHS,
morapupmMuyueckass (QyHKLIUSA, TPUTOHOMETPHUYECKUE (DYHKIUH,

[OKa3aTebHas CTeTeHHAas
oOpaTHbIe (QYHKLIWHU; YMEHHE CTPOUTh TpapuKd H3YYEHHBIX|
(yHKIMH, WCHOJB30BATh IpadUKHU TPU HU3YUYEHHH HPOIECCOB U
3aBUCHMOCTEH, TIpHM pEUICHWH 3aJad M3 JPYrux Y4eOHBIX|
[IpeMETOB U 3a/1a4 U3 PeasIbHOM JKMU3HU; BBIpAXKaTh (OpMyIaMul
3aBUCHMOCTH MEX/y BEIMUNHAMU;

- YMEThb OIEpUPOBATh MOHATHUSIMH: TOXIECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUH]
1 HEPaBEHCTB,

PaBHOCHJIBHOCTb yYPaBHEHUH, HEPABEHCTB U

CUCTCM, pPalMOHAJIBHBIC, UWPPANUOHAJILHBIC, IIOKA3aTCIbHBIC,

CTEIICHHBIE, Jorapumuyueckue, TPUTOHOMETPUYECKUE
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI, YMETh pEllaTh YPaBHEHUS,
HEpAaBEHCTBA M CHUCTEMBI C IIOMOIIBIO PA3JIMYHBIX IPUEMOB;
[peIIaTh ypAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C IAPAMETPOM;
[IPUMEHATH YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI ISl PELICHMUS]
MaTeMaTHUeCKHX 3a/1ad U 3a]1a4 U3 pa3jINyHbIX 00JacTeil HAyKu U
[PE€ATTbHOM KU3HU;

YMETh

[apajuleIbHbI  [IEPEHOC,

CBOOOJIHO OMEpPUPOBATH TMOHSATUSMU: JIBIIKCHHE,
CUMMETpUSA Ha TIINIOCKOCTH W B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHUE MM0A00Ms, MOJO00HBIE
(uUrypel; yMeTh pacro3HaBaTh PaBHbIE U MOJ00HBIE (DUTYDHI, B
TOM 4YHCIEe B TPUPOAE, apXHUTEKType; YMETH,
MCTIOJBb30BaTh  T€OMETPUYECKHE HaXO/IUTH)

TCOMCTPHUYICCKUC BCIIMINHDBI (I[J'II/IHa, yroiJi, miomaib, O6T>GM) npy

HCKYCCTBE,
OTHOLICHMS],
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- OLICHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTH|

nHpOpMalUK, €€ COOTBETCTBUE

MOPAJIbHO-3TUYCCKUM HOPMaM;

IIpaBOBbBIM U

- HCIIOJIb30BaThb CpPCACTBA I/IH(bOpMaI_[I/IOHHBIX H

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX H
OpraHU3alMOHHBIX 3aJa4 C CO6J'IIOI[CHI/I €M

TpeOOBaHUN IPrOHOMHKH, TEXHUKU OE30MACHOCTH,
TUTHEHBI,  pecypcocOepeKeHus,

HOPM,

IIPaBOBBIX H

PTUYECKHUX HOpM  WH(OPMAMOHHOH
0e30IMacHOCTH;

- BJIAJCTh HAaBBIKAMU PACIIO3HABAHHMS M 3aIIHUTHI
nHpopManuu, HWHGOPMAIIMOHHON

JIMYHOCTH

Oe3omacHOCTH

[pEIICHNN 3a7a4d U3 IPYruX Y4eOHBIX MPEIMETOB U U3 PEeallbHOU
PKU3HU

OK 03. Ilnanuposats u
[peaTn30BbIBATH COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITUYHOCTHOE Pa3BUTHE;

B o6nactu 1yXOBHO-HPaBCTBEHHOT'O BOCTIMTAHMUS:

- c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUA,
PTUYECKOTO MTOBECHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIHMI0 U TMPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJaJa B IIOCTPOEHUE
YCTOMYMBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM POJIUTEIISM H
(W) APYTHM Yj€HaM CEMbH, CO3/JIaHHI0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;

OBnaneHue

YHUBCPCAJIbHBIMU PErYyIATUBHBIMHA

- yMEThb ONEpUPOBATh HNOHATUSAMU: panroHaNbHbIE,
MppAaLMOHAJIBHEIE, IIOKa3aTeNbHbIE, CTEIICHHBIE,
nmorapu@muueckue,  TPUTOHOMETPUYECKHWE  ypaBHEHUS U

HEpaBEHCTBA, X CUCTEMBI;

YMEThb OIEPUPOBATh IOHATUSAMU: MHOTOTPAaHHHMK, CEUEHUE
Ky0, mMapajuienenumnen,
(urypa u nmoBepxHOCTh BpallleHus, LIMINHAP, KOHYC, 1Iap, cdepa,

CCUCHU A (I)I/Il"ypbl BpallCHUA, IINIOCKOCTL, Kacaromiasacsa chepbl,

MHOI'OI'paHHUKa, npusma, InHvpamMuzaa,

MUJIMHAPA, KOHYCA, IIOIIaAb IMOBEPXHOCTU IMUPAMUbI, IIPHU3MBI,
chepsl, KyOa,
NUPAMUIBI,  IIPU3MBI,

KOHyca, IWJIWHIpA, obbeM

[IPSIMOYTOJIBHOTO

Ionaib
napajuiesienunenaa,
[UITUHIpA, KOHYCa, IIapa; yMEHUE N300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTH BpAIICHHUS, MX CEUYCHHS] OT PYKHU, C TTOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB HW OJJICKTPOHHBIX CpPCIACTB; YMCTH

16



IEVCTBUSIMMU:

a) CaMOOpPraHU3aIUs:

- CaMOCTOATENIbHO OCYIIECTBISATh MO3HABATEIbHYIO
NeSITeNIbHOCTD, BBIABJISATH MPOOJEMbl, CTaBUTh U
(dbopMynupoBaTh 3a1a4u
00pa3oBaTeNbHON JIEATENbHOCTH U KU3HEHHBIX|

COOCTBEHHEBIE B

CUTYyaluiX;

CaMOCTOSATCIIbHO
C

COCTABJIATh IUIAH pELICHUS
POOIEMBI Y4ETOM HMMCIOLIMXCA  PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;
CIOCOOCTBOBaTh (DOPMUPOBAHMIO U IPOSBICHUIO
[IMPOKOM SPYIUIMM B pa3HbIX OOJIACTSX 3HaHUM,
[IOCTOSIHHO IIOBBIIIATh CBOM 00pa3oBaTeNbHBIM U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

MCIIOJIb30BaTh MpHEMBbl pediekcun Uis OLEHKY
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb
[IPUHUMATDH PEILIEHUS 10 UX CHUKEHHUIO;

B) SMOIIMOHAJIBHBIA MHTEIUIEKT, MPEeANoJIaratonuii
Cc(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIENH CTPEMIICHUE

OLCHUBAThL PUCKU U CBOCBPCMCHHO,

K JOCTH)KEHUIO 1LEIM M YCHEXY, ONTHUMU3M,
MHUIMaTUBHOCTh, YMEHUE JIEWCTBOBATH, UCXO U3
CBOHX BO3MOJKHOCTEH;

- OMIATHM, BKJIIOYAIONIEH CIOCOOHOCTH NMOHUMATh

PMOLMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €0

[pacIlO3HaBaThb CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATH
[TpaBUJIbHBIE MHOI'OTPAHHUKY;

- YMETb OIIEPUPOBATH IOHATUSAMHU: IPSAMOYIOJIbHAs CHUCTEMA
KOOpJAUHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPAMHATBHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CyMMa

HaxoauTb C

CKaJIIpHOC IIPOU3BEACHHC,
BCKTOPOB, IIPOM3BCACHUC BCKTOpa HaA 4YHCIIO,
TMIOMOIIBIO N3YUCHHBIX (1)OpMy.]'I KOOpAWHATBI CCPCANHBI OTPE3Ka,

[pPaCCTOAHNE MCIKAY ABYMS TOUKaAMU
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[PY OCYIIECTBICHUU KOMMYHHKAIIUU, CIOCOOHOCTH,
K COYYBCTBHUIO U CONEPEKUBAHUIO;

- COLMAIbHBIX HaBEIKOB, BKJIFOYAOIITHX
CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHS C JAPYTHMH
ITFOABMH,  3a00THTHCH,

MNpOABJIATL  HHTCPEC U

pasperiats KOHGIUKTHI

OK 04. Paborats B
KOJIJICKTUBE 1 KOMaH/IC,

B heKTUBHO
B3aMOJICHCTBOBATE C
KOJIJIEraMHU, PyKOBOJICTBOM,
KJIHNEHTaMH;

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH Ui
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4e€OHO-MCCIIEI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue yYHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITeIIbHOCTb:

- TMOHMMAaTb M HCIOJIb30BATh IPEUMYILIECTBY
KOMaHIHOW U UHJIMBUyaIbHOU paboThI;

- MPUHUMATHh L€ COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH JEUCTBUSA IO
e JOCTIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeenaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYXKIaTh pe3ybTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBHAIX

- YMETh OIIEpUPOBATH MTOHATUAMMU: CIIy4alHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSATHOCTb C  HUCIOJB30BAaHUEM TIpapUUecKHMX METOJOB;
[PUMEHITh (OPMYJIBI CIOKEHHUS M YMHOXKEHHUS BEpOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyJabl HpPU pPELICHUH 3ajad;
OLIEHUBATh BEPOSITHOCTU pPEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHbIMH  BEIWYMHAMH; YMEHUE MPUBOAUTL IIPUMEPHI
MPOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B MNPUPOAHBIX U
OOIECTBEHHBIX SIBJICHUSIX;

- YMEeThb CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHb C ILIEJBIM
[OKa3aTeleM, KOPEHb HATypaJIbHOU

CTCIICHHU, CTCIICHb C

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTeCjieM, J'IOI‘apI/I(bM qucia, CHHYC,

KOCHHYC U TaHI'€HC IPOM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJIHO ONEpPHpPOBAaTh MOHATUAMH: Ipaduk (QyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOTO H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKLUS, KOMIIO3UIMS (QYHKIUH, THUHEHHas (yHKLu,
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B3aMOJCHCTBUS;

OCYIIECTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJICHUE B PA3JIMYHBIX CHUTYaIUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIUATUBHBIM.
OBjnazeHne  YHUBEPCAIBHBIMH  PETYISTUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JIOJCH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHX JIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UIUHY]

IPYTroro 4€jioBCKa

KBagpaTU4Has (QyHKUOUS, CTerneHHas (QYHKOUS C  LeJIbIM
MokazaTejieM, TpPUTOHOMETpUYeCKHe  (QyHKUIUH, O0OpaTHBIE
TPUTOHOMETPHUYECKHUE byHkuuy, nokaszaresbHas u

imorapudmudeckass GyHKIIMH; YMETh CTPOUTH TpaduKu (HYyHKIIHH,
BBITTOJTHATH TIPe00pa3zoBaHus rpadukoB PyHKITUI;

YMETh UCIOJIB30BaTh TpapuKd QGYHKIUHA I U3yYCHHS
[POIIECCOB M 3aBUCHMOCTEH NpU PEUICHUU 337ad M3 APYrHX

YI€OHBIX TMPEIMETOB W W3 pEalbHOW IKU3HH, BBIPAXKATh

(hopMyJIaMi 3aBHCHMOCTH MEK/y BETUIHHAMH,

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHOCTh (DYHKIIHH,
byHKIUH, GbyHKIUY,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (yHKIMH, HauOoubliee u
HavMEHbIICe 3HAUCHHMsS (YHKIMHM Ha TIPOMEKYTKE; YMETh
[IPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- YMETb WCIOJb30BaTh CBOMcTBa W Tpapuku QYHKUUH A7

IICPUOANIHOCTD OrpaHNU4YC€HHOCTD

[pEIIEHNS] YpaBHEHWI, HEPABEHCTB M 3a7ad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA pEIIeHUM
YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05. OcymecTBiasTh yCTHYIO
11 TICbMEHHYIO
KOMMYHUKAIMIO HA
FOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
Y4ETOM OCOOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00macTu 5¢TEeTHYECKOr0 BOCIIUTAHUS:

- OCTETMYECKOE OTHOLICHUWE K MHUpPY, BKIOYasd
PCTETUKY ObITa, HAYYHOTO U  TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUIb]
MCKYCCTBa, TPAJAWIIMK W TBOPYECTBO CBOETO U
IPYTUX  HApOJOB,  OIIYyIIATh
BO3/EHCTBUE UCKYCCTBA;

OMOIMOHAILHOE

- Y6C)K,Z[6HHOCTB B 3HAYMMOCTH [OJIs JIUYHOCTHU H

- YyMETb OIEpPUPOBATH MOHATHAMM: CpeaHee apudmMeTHueckoe,
HauOoJpIllee W HauMEHblee 3HAueHUs,

CTaHJApTHOE OTKJIOHEHHE YMCJIOBOrO Habopa;
MHTEPIPETUPOBATH uHpOpMalHnIo,
Ha JuarpamMmax, TIpadukax,
OTPaKAIOIYI0 CBOMCTBA pEAJbHBIX TMPOLECCOB U  SIBICHUN;

Me/aHa, pa3max,
ucrepcus,
YMEHHE U3BJIEKATbh,

MpEeACTaBICHHYI0 B TabIuIax,

MpEeACTaBIATh MHPOPMAIMIO C TOMOIIBI0 TAOJUIl U JAUArpamM;

MCCIICA0BAaTh CTAaTHUCTUYCCKUEC JaHHBIC, B TOM YHUCIE C

[IpUMEHEHHEM I'paUUECKUX METO/I0B U 3JIEKTPOHHBIX CPEJICTB;
- YMETb OIIEpUPOBATh IOHATUSAMH: TOYKA, IpsMas, ILIOCKOCTD,
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00IIecTBa OTEYECTBEHHOTO M MHUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJbTYPHBIX TPAJULUUNA U HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HbIX BHUIAX|
MCKYCCTBAa, CTPEMJICHHME TIPOSIBIATH  KayeCTBa
TBOPUYECKOUN JTUYHOCTH;

OBnazieHue yHUBEPCATIbHBIMU KOMMYHUKATHUBHBIMHY|
e CTBUSIMU

a) oOmeHue:

- OCYILECTBIISATh KOMMYHHUKAIIMd BO BcexX cdepax
PKH3HU;

- pacmo3HaBaTh HEBepOaJbHBIC CPEJCTBA OOIICHUS,
COILIMAJIbHBIX

KOH()JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,
PaCIlO3HaBaATb

CI/ITyaI_II/Iﬁ U CMAT4aTh KOH(i)J'II/IKTH;

IMpCAIOCBIIIKH

- pa3BepHYTO W JIOTMYHO H3J1aratb CBOIO TOYKY|
BPEHUSI C UCTIOIB30BAHUEM SI3LIKOBBIX CPEJICTB

[IPOCTPAHCTBO, IBYTPAHHBIA YIroJl, CKPELIMBAIOIIMECS IIPSIMBIE,
[1apaJuICIbHOCTh U IEPIECHAUKYIISIPHOCTD IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY NPAMOU U INIOCKOCTBIO, YrOJl
MEXIy IUIOCKOCTSAMH, PAcCCTOSHME OT TOYKH [0 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXKAY IIOCKOCTSAMY;
- YMETb UCIOJb30BATh IPU PEIICHUU 3a/1a4 U3y4YeHHBbIe (aKThl U
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHBAaTh pa3Mepbl 00BEKTOB
OKPY’KAIOILEr0 MUpa

OK 06. ITposBasTh

rpak TaHCKO-TIATPHOTHYECKYTO
[TO3UIIHIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IIIeUeIOBEUEeCKUX
[IEHHOCTEH, MPUMEHSTh
CTaHIapThI
QHTUKOPPYIITUOHHOTO
[TOBEIEHUS

OCO3HaHHE  OOy4alolIUMHUCS  POCCHMCKON
Pa’KIaHCKOW UIEHTUYHOCTH;

LEJICHAIIPABIICHHOE  PAa3BUTHE  BHYTPECHHEH
[MO3ULIMM  JIMYHOCTH  HAa  OCHOBE  JIYXOBHO-

HPAaBCTBEHHBIX IIEHHOCTEW HaponaoB Pocculickon

(De)lep alnu, HCTOPUUCCKUX n HaITMOHAJIbHO-

KyIbTYPHBIX Tpaauiuii, (OpMHUpPOBaHHE CHCTEMb]

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO MHPOBO33pPEHH,
[MPaBOCO3HAHUSI, JKOJIOTUYECKON KYJbTYPHI,

CITOCOOHOCTH CTaBUTH HOCJIM U CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHIMU: IPSIMOYIOJIbHAsI CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YTOJI MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEIUHBI OTPE3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKaMU;

-yMeTh BBIOMPATh MOAXOMALINN U3yYEHHBIH METO AJIsl pEIICHUS
3a/1a4yM, paclo3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE PUBOIUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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[LIaHEBL,

B 4acTu rpak1aHCKOr0 BOCIIUTAHUS:
- OCO3HAHME CBOHUX KOHCTUTYLMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPS/IKA;
NPUHATHE  TPATULIMOHHBIX
001IIeUeIOBEUEeCKUX TYMaHUCTHYECKUX

JICMOKPATHYCCKUX HGHHOCTGI‘/’I;

HallMOHAJIbHBIX,
H

TOTOBHOCTbH IMPOTHUBOCTOATH NacoJI0TnY|
KceHooouw,

JAUCKPUMHUHALIUKA 110 COLUAJIbHBIM, PCIWTHO3HBIM,

DKCTpEMU3MA, HallMOHaJIM3Ma,

[PACOBbBIM, HATMOHAJIbHBIM IIPU3HAKAM;
- FOTOBHOCTb BCCTH COBMCCTHYIO JACATCIBHOCTL B
MHTCPCCAX I'paKIaHCKOI'O O6H_ICCTB3, Y4aCTBOBATH B
CaMOYIIPpaBJICHUUN

B 0011e06pa3oBaTeIIbHON

OpraHu3alMM U JETCKO-FOHOLIECKUX OpraHu3anusx;
- YMEHHE B3aUMOJEHUCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMU B COOTBETCTBHM C WX (DYHKIHMSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTapHOM U BOJIOHTEPCKOMH
NEATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- c(hopMHpPOBAHHOCTH POCCHUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH mepen Poaunou,
FOpJIOCTH 33 CBOM Kpai, cBOIO PoauHy, CBOM SA3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

mponIoe n HaCTOsAIICE

IHEHHOCTHOC OTHOIICHUEC K TIOCYAapCTBCHHBIM

MAaTEMaTUYECKON HAYKH.
- YMETb OIIEpUPOBATH MOHATUAMMU: CIIy4alHBIN OIBIT U CIy4allHOE
COOBITHE, BEPOSITHOCTD CIyYailHOrO COOBITHS; YMETh BBIUUCIISATH

BCPOATHOCTD C HCITI0JIB30BaHHUEM rpa(queCKHX METOJO0B,

PUMEHITh (OPMYJIBI CIOKEHHUS M YMHOXKEHHS BEpPOSITHOCTEH,
KoMOMHaTOpHble (akThl M (GOpMYIbl TMPU PELICHUH 3ajady;
OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITUI; 3HAKOMCTBO CO

CJIy‘-IZlfIHBIMH BCIIMUYHMHaAMMU, YMCHHUC HPUBOAUTL IMPUMCPLL

IIPOABJICHUA  3aKOHaA OOJBIINX 4YHCENI B INpUPOAHBIX U

OOIIIECTBEHHBIX SIBJIEHUIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY]

TpaguLUsM  HapoJOB
Poccun, noctmkenusm Poccun B Hayke, HCKYCCTBE,

HAaCJICOUIO, IHaMsATHHUKaM,
CIIOPTC, TCXHOJIOIUAX U TPYHAEC,

- H,I[eﬁHa)I y6e>K,Z[eHHOCTB, TOTOBHOCTD K CIIYKCHUIO|
11 3alIUTeC OTequTBa,
Ccyas0y;
OCBOCHHBIC

OTBECTCTBCHHOCTL 3a €TI0

00yJarouMucs
MOHATUSI W YHUBEPCAIbHBIC Y4eOHBIE JEHCTBUS

MCKIIPCIMETHDBIC

(perysisiTUBHBIE, [103HABAaTEJIbHBIE,
KOMMYHHKATUBHBIE);

- CHOCOOHOCTh ux HCIOJIb30BAHUS B
[03HABATEIbHOM W COLMANbHOM  NpaKTHKE,

FOTOBHOCTh K CAMOCTOSITEIIbHOMY IIJIAHUPOBAHUIO U
OCYIIIECTBIECHUIO yueOHOI JESITENIbHOCTH,
OpraHu3aiu  y4eOHOTO

rneaarortdycCKuMu pa6OTHI/IKaMI/I " CBECPCTHUKAMHU, K|

COTPYIHUYECTBA  C

YIaCTHIO B
00pa30BaTeIbHON TPAaeKTOPHUH;

MMOCTPOEHUH VHIUBUYJIbHOM
- OBJIaJIeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLUAIIBHOU

eI TeIbHOCTH

OK 07. ConelicTBOBATHL
COXPAHEHUIO OKpYKaroIIel
Cpelbl, pecypcocOepekeHHtIo,
pdhPexTUBHO NEHCTBOBATH B
UpE3BBIYANHBIX CUTYAIUSAX

- HC IPUHUMATH )ICIZCTBHH, IMPUHOCAIINUE BpPEC
OKpY>Karollen cpere;

-  YMETh  IIPOrHO3UPOBATH
PKOJIOTMYECKHUE TOCIEACTBHS

HeOJIaronpusITHHIE
MpePUHIUMAEMBbIX
e CTBHN, MPEAOTBPAILATh UX;

- PACIIUPUTL OIBIT JNEATEIBHOCTU JKOJOTHYECKOH|

- yMEThb OINEepUpOBaThb MNOHATUSIMU: (QYHKIHUS, HENpepbIBHAS

bynxums,
WHTETpald, yMETh

MPOM3BOJHAS,  MEpBOOOpa3Has,  OINpeAeTIeHHBIN

HAXOJUTh MPOU3BOJHBIE AJIEMEHTAPHBIX
(yHKIIMI, MCTIONIb3ysS CIPABOYHBIE MaTepHaNbl; HCCIECIOBATH B
MPOCTEUINX clydasXx (QYHKIIMA HAa MOHOTOHHOCTh, HAXOIUTh

HauOOJbIINE W HAUMCHBIINE 3HAYCHMS (I)YHKI_II/II‘;I; CTPOUTH
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HAIPaBJIEHHOCTH;

- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI ¢
YU4ETOM aHajau3a HUMEIOLUXCSd MaTepUAIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILECTBJIATh  LI€JICHANPABICHHBIN
[epeHoca CpeiACTB M CHOCcOOO0B  JEHCTBUS B
podeccuoHanbHyIO Cpeny;

ITOHUCK]

- YMCTb ICPCHOCUTL 3HAHUA B IIO3HABATCIIBHYIO H
IIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- [pcjiaraTb HOBBIC IPOCKTHI, OLUCHUBATH HJACH C
IMO3UIIUHU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTHHeCKOfI

BHAYUMOCTH,
- JaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTH
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAAM

rpaduKd  MHOTOWICHOB  C  HCIIOJIb30BAaHHEM

MAaTCMAaTHYCCKOIO aHalii3a,

anmnapara
IIPUMEHATH  IPOU3BOJHYIO IIPH

pelleHny  3ajad = Ha  JBW)KEHME;,  pellaTh  MPAKTUKO-
OPUEHTUPOBAHHbIC 33Jayd Ha HaWOOJbIIME M HAUMEHbIINE
3HAYECHUs, HA HAX0XKJICHHUE IIyTH, CKOPOCTU U YCKOPEHMS;

- YMEThb ONEpUPOBaTh IMOHATUSAMU: JBUXKEHHE B IIPOCTPAHCTBE,
0/100HbIe (PUTYPBI B MPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOILICHUE
[UIOIIazeli TMOBEPXHOCTEH M 00BEMOB MOAOOHBIX (uryp npu
pEeLIeHNH 3a]1a4;

- YMCTLH BBIYUCIIATH I'COMCTPUUYCCKHUEC BCIMYUHBI (IIJII/IHa, yrouJi,
[I011a/1b, 00BEM, IIIOIIAb TOBEPXHOCTH ), UCIIOJIb3YS U3yUEHHBIE

(hOPMYIIBI U METO/IbI

[1K 1.1. OcymecTBiasTh
[pacueTHO-KaccoBOE
00CITy>KUBaHHE KIINEHTOB,;

- TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM
qrcie caMooOpa30BaHUI0, HA IPOTSKEHUH BCEH
PKU3HH; CO3HATCJIIbHOC OTHOMICHUEC K HCIIPCPBIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCICITHON
po¢eCCHOHAIBHON 1 00IIIECTBEHHON

e TeNbHOCTH;

- OCO3HaHHBIN BBIOOD Oyyiiel npodeccuu u
BO3MOKHOCTEH peann3alii COOCTBEHHBIX
PKM3HEHHBIX IJIAHOB; OTHOILICHHE K
poeCCHOHATLHOM IeATENFHOCTH KaK
BO3MOKHOCTH Y4acCTHsI B PEILICHUU JTUYHBIX,
0OIIECTBEHHBIX, TOCY/IaPCTBEHHBIX,
0O0IIEHAIIMOHAJIBHBIX TPOOJIEM.

c(OPMUPOBAHHOCTh MPEACTABIEHUNH O MaTeMaTHKe KakK 4YacTH
MHpPOBOM KYyJIbTYpbl M MECTE€ MAaTeMaTUKH B COBPEMEHHOU
[MBUJIN3ALlMH, CIIOCO0aX ONMUCAHUS SBJIEHUHN peaJbHOro MHpa Ha)
MaTeMaTHUYECKOM S3BIKE;

C(OPMHPOBAHHOCTh  TPEACTABIEHUH O  MaTeMaTHYECKHX|
[MOHATHUAX  KAaK  BAXKHEWIIMX  MAaTeMaTHYeCKUX  MOJENAX,
[TO3BOJIIIOIIMX OIUCHIBATH M M3y4aTb pAasHbIC IIPOLIECCHl U
SIBJICHUS;  TOHMMAaHUE  BO3MOYKHOCTM  aKCHOMAaTHYECKOI'O
[TOCTPOEHHUS MATEMATHYECKUX TEOPHI;

BIIAJICHUE METOJAaMHU JIOKA3aTeIbCTB M AITOPUTMOB PELICHUS,
[YMEHHE X IPUMEHATH, IPOBOJUTH JT0KA3aTEIbHBIE PACCYKICHUS
B XOJI€ pELICHUS 33/1a4;

BJIAICHUC CTAHAAPTHBIMU IIPUCMAMH PCHICHHUA PAallUOHAJIBHBIX Hi
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- YMCHHC CaMOCTOATCIIbHO OIIPECACIIATE LHCIIN
JICATCIIBHOCTH M COCTABJIATH ITIJIAHBI ACATCIBHOCTH,
CaAMOCTOATCIIBHO OCYIICCTBIIATh, KOHTPOJIUPOBATH U
KOPPCKTHPOBATH ACATCIBHOCTL, UCIIOJIB30BATh BCC
BO3MOJXHBIC PECYPCHI OJId JOCTHUXKCHUA
ITIOCTAaBJICHHBIX ueneﬁ " pcaJin3aliiu 11JIaHOB
JICATCIIBHOCTH, BBI6I/IpaTB YCIICUIHBIE CTPATCTHUU B
[PA3JIMYHBIX CUTYyAllUAX

- YMEHHUE MPOTYKTUBHO 00IIAThCs U
B3aMMOJICHCTBOBATH B IMPOLIECCE COBMECTHON
NeSTEIbHOCTH, YYUTBHIBATH MTO3UIUHN JAPYTUX
VIaCTHUKOB JESATSIILHOCTH, Y((HEKTUBHO pa3peniaTh
KOH(JIUKTHI,

- BJIaJICHUE HAaBbIKaMM [IO3HABATENIbHOM, yueOHO-
MICCIIEIOBATENBbCKON U IIPOEKTHON JEATEIBHOCTH,
HaBBIKAMHU pa3peleHus MpooiieM; ClIOCOOHOCTb U
FOTOBHOCTB K CAMOCTOSITENIBHOMY ITOMCKY METO/I0B
[pELIEHNS TPAKTUYECKUX 3a]a4, IPUMEHEHUIO
[Pa3IMYHbBIX METOJIOB MIO3HAHUS;

- TOTOBHOCTE M CIIOCOOHOCTE K CAaMOCTOSATEIbHON
MH()OPMAIIMOHHO-TIO3HABATEILHOM JIEATETbHOCTH,
BJIaJICHUE HABBIKAMHU TOJTYyYEHHUs HEOOXO0UMO
MH(OpMalLIUK U3 CIOBapel pa3HbIX THIOB, YMEHUE
OpI/IeHTI/IpOBaTI)CH B paSJ'H/ILIHI)IX NCTOYHHUKaAX
I/IHCI)OpMaI_[I/II/I, KpI/ITI/I‘IeCKI/I OIICHUBATh N
WHTEPIPETHPOBATH HHPOPMAITHIO, TOTYyIAEMYIO U3
[PA3JIMYHBIX UCTOYHHUKOB;

MpPALMOHAIIBHBIX, [I0KA3aTEeIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHECHUHM U HEPABEHCTB, HMX CHUCTEM;
MICIIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHCIIE
IUI IOMCKA ITyTU PELICHUs U WIUIIOCTPALUH PEIIECHUS YPABHEHHUN
1 HEPABEHCTB;

C(OPMHPOBAHHOCTb NPEACTABICHUNH OO0 OCHOBHBIX IOHATHUSAX,
MIesX U METOJaX MaTeMaTH4eCKOro aHaJIn3a,

BJIaJICHUE OCHOBHBIMH MTOHATUSAMHU 0  IUIOCKHX 151
[IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, HMX OCHOBHBIX
CBOMCTBAX; c(OpMHPOBAHHOCTH yMEHUs pacIio3HaBarTh|
reoMeTpuuecKkrue (QUrypbl Ha yeprexax, MOJCNAX U B PEAIbHOM
MUpe; MPUMEHEHHE W3YYE€HHBIX CBOMCTB M€OMETpUYECKUX (Uryp
1 GopMyn Ui pelieHus TeOMETPHUYECKUX 3ajad M 3a7ad ¢
[TPAKTUYECKUM COACPKAHUEM;

C(OPMHPOBAHHOCTh MPEJCTABICHUNA O MpoLEccax U SBIECHUSX,
MMEFOIINX CTaTUCTUYECKUX|

BEPOATHOCTHBIIN Xapakrep,

3AaKOHOMEPHOCTSIX B pEaJbHOM MHUpPE, OCHOBHBIX TOHSTHUSAX
PJIEMEHTApPHOW TEOpUHU BEPOATHOCTEH; YMEHWW HAXOOUTh U
OIICHUBATh BEPOSITHOCTU HACTYILJIEHUS COOBITUH B MPOCTEUIINX
[PAaKTUYECKUX  CHUTYallUsIX M  OCHOBHBIE
CIIy4YalHBIX BEJIUYUH;

BJIAICHUC HABBIKAMU HCIIOJIB30BAHUS TOTOBBIX KOMIIBHOTCPHBIX]

XapPaKTCPUCTUKU

[IporpamMMm IpH peLIeHUH 3ajay;

C(OPMHPOBAHHOCTh  NPEACTABICHUH O  HEOOXOAMMOCTH|
T0Ka3aTeNbCTB P 0OOCHOBAHUM MATEMAaTUUYECKUX YTBEPKICHHM
11 pOJIM aKCMOMAaTHKHU B IPOBEJCHUH I€AYKTUBHBIX PacCyKJIECHUM;
c(OPMUPOBAHHOCTh MOHATUWHOTO ammapara IO OCHOBHBIM

pazaenaM Kypca MaTeMaTHKU; 3HAHUH OCHOBHBIX TeopeM, hopmy
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1 YMCHHSA HX HNPUMCHATH, YMCHUSA [JOKa3bIBaTb TCOPCMBI U
HAXOUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHIS 3a/1a4;
c(OPMHUPOBAHHOCTh YMEHHUI MOJETUPOBATH PEaTbHBIC CUTYAIIHH,
CClIeIoBaTh ~ IOCTPOCHHBIE  MOJENIH,  HUHTEPHPETHUPOBATH
[MOJTyYECHHBIN pe3yJIbTaT;

c(hOPMUPOBAHHOCTh TMPEACTaBICHUNH 00 OCHOBHBIX ITOHSATHSX
MaTeMaTUYECKOr0 aHaju3a U MX CBOMCTBAX, BJIAJICHUE YMEHUEM
XapaKTepu30BaTh IOBEICHUE GyHKIUH, HCIIOJIb30BaHUE
ITOJIYUCHHBIX 3HAHUH A1 OMMCaHWA MW aHaIM3a PCaJIbHBIX
3aBHCHMOCTCH;

BJIAICHUC YMCHUSAMHU COCTABJICHHUA BCPOATHOCTHBIX MOI{GJIeﬁ T10|
[YCIIOBUIO 3a/layd M BBIYUCICHUS BEPOSATHOCTU HACTYILICHUS
COOBITHIA, B TOM YHUCIIE C IPUMEHEHHEM (HOpMYIl KOMOMHATOPUKH
1 OCHOBHBIX TEOpPEM TEOPUU BEPOATHOCTEH; HCCICIOBAHUS
CIIyYalHBIX BEJIMYHUH 110 UX PACIPEICIICHUIO.

25



2. CTpykTypa u coaep:xaHue 001eo0pa3oBaTe/bHON TUCIUIIMHBI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThI

Buj yueOHoit padoThl Oovem ¢
yacax*

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 280

B T.Y.

OcHoBHOe cojiep:KaHue 218

BT. 4..

TEOPETHUUECKOE 00yUueHue 160

NPaKTUYECKHUE 3aHATHS 58

IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/lep:KaHue (CoIep:KaHne 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TeopeTudeckoe oOydeHue

MIPaKTUYECKHE 3aHATHS 56

IpomexxkyTouHnasi aTrecTaius (IK3aMeH) 6
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2.2. TemaTn4yecKuii IJIaH M coJepP:KaHUe TUCIHIJIMHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(deccHoHAIBHO-

HanmenoBanue pa3iesioB . O0bem dopmupyemMble
OPHEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIH U
MOAYJb (IPH HAJIMYMH)
1 2 3 4
OcHoOBHOe co/lep:KaHue
Pasgen 1. IloBTopenme 18
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Cogepxanue yueOHOTo MaTepuana
Lenb u 3a1auyM | bazoBele 3HAHMS W yMEHHS IO MaTeMaThke B MpodeccCHOHAIbHOH U B
MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESATEILHOCTH.
OCBOCHUH CIIELUAIBHOCTH | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 1.2 Coneprkanue y4eOHOro Marepuana
Uucna w  BbrumMcieHus. | JlelicTBUS HAJ MOJIOXKUTEILHBIMEA U OTPUIIATSIIEHBIMEA YUCIIAMU, OOBIKHOBCHHBIMU H
Bripaxxenus U ,I[eCV}ITI/I‘lHLIMI/I IpOoOsIMHU. OK-01, OK-02,
npeoOpa3oBaHus JeiicTBus co creneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOKEHHS. 2 0K-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE OK-05, OK-06,
Tema 1.3. IIpodeccrnonaibHO-OpMEeHTHPOBAHHOE coJep:kaHue (conep:xanue OK-07
['eomeTpus Ha IIOCKOCTH | MPUKJIAAHOTO0 MOXYJIA) K 5.1 -IIK 5.7
Buap! miiockux Guryp v ux omais.
[IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U B KYpCE FT€OMETPUU Ha IIOCKOCTH 2
IIpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTeprana
IIpouenTHeIe BhIunCacHU | [IpocThie MPOICHTHI, pa3HbBIE CIIOCOOBI X BRIMUCIICHUS. CI0KHBIC TTPOIICHTHI
[IpakTuueckoe 3aHsTHE 4

Tema 1.5
VYpaBHEHHsI U HEPABEHCTBA

Coneprkanne yaeOHOr0o MaTepurana

Jlunelinble, KBagpaTHBIC, IPOOHO-TMHEWHBIE YPABHEHHS M HEPABCHCTBA
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[IpakTrueckoe 3aHsaTHe

Tema 1.6 Cogepxanue yaeOHOTO MaTepuaa
Cucrtembl  ypaBHeHMil U | CrocOOBI pelIeHus] CHCTEM JMHEHHBIX ypaBHeHui. [loHstus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Merong [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 4
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Cogepxanue yaeOHOTO MaTepuana
BxonHoi KOHTPOJIb Bouucnenuss u mpeoOpa3oBaHusi. YpaBHEHUS W HepaBeHCTBA. [eomerpust Ha
IUIOCKOCTH 2
KonTponbnas pabota
Pazgen 2 Ilpsimble u 16
IIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue y4eOHOro MaTepuana
OcHoBHbIE nouatus | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTtBo). OCHOBHBIE  akCHOMBI  cTepeomerpuu. llepecekaromuecs, 2
PacnosioxkeHue npAMBIX M | mapajielbHble M CKpelluBamomuecs  mpsmble. [IpusHak ¥ CBOMCTBO
IJIOCKOCTEN CKPEIIHUBAIOIIUXCS TPAMbIX. OCHOBHBIE TIPOCTPAHCTBEHHBIC (DUTYPBHI.
KomM6unmnpoBanHoe 3aHsTue
Tema 2.2. Coneprxanne yueOHOTO MaTepuaia OK-01, OK-03,
[MapamnensHocts npsAMBIX, | [TapamensHble mpsimas W miockocTh. Omnpenenenue. [lpusnak. CsoiictBa (c OK-04, OK-07
OpAMOM M IJIOCKOCTH, | ToKa3atenbcTBOM). [lapannensabie miockoctu. Onpenenenue. [Ipusnak. CBolicTBa IIK 5.1 -IIK 5.7
IJIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsineMmeHThl. [lapannenenumen u ero
s1emMeHThl. CBOMCTBAa MPOTUBOMOJIOKHBIX TPaHEe U JUaroHajel mapasuiesenurena. 4
ITocTtpoeHue ceuenuii. Pemenue 3amay.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne y4eOHOT0 MaTeprana
[lepneHIUKYISIPHOCTD [Mepnennukynsipusie npsmble. [lapaminensHbie TpsMble, TEPICHIUKYISIPHBIE K

IPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

mwiockoctd.  IIpusHak  mepneHAMKYISIPHOCTH
Joka3zarensctBo. [lepnenaukynsap u HakiaoHHas. IlepneHAMKYISpHBIE MIIOCKOCTH.
[Ipu3Hak nepneHMKyIIpHOCTH MI0CKOCTEN. [Joka3aTenbeTBo.

IpsAIMOM ¥ IUIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Coneprkanue yaeOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mnepneHaAuKyspax. Jloka3zarenbCcTBO. YTON MEXIYy MOpsSIMOM U
TCPHCHARKYIApax IUIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTSMHU 2
KomOunmnpoBaHHoe 3aHsATHE
Tema 2.5. IIpodeccrnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
[TapamiensHsie, NPHUKJIATHOT0 MOIYJIA)
NEpIEeHIUKYIIIPHBIE, Axcuombl  crepeomeTpud. IleprneHAMKYISApHOCTH NpSAMONW U IUIOCKOCTH,
CKPEILMBAIOIIUECS NPAMBIE | MapaIEIbHOCTh IBYX HPSIMBIX, NIEPIEHIUKYJIIPHBIX TUIOCKOCTH, 4
NEPIEHUKYIIIPHOCTD INIOCKOCTEN
[TpakTueckoe 3aHsATHe
Tewma 2.6. Coneprkanue y4eOHOro Marepuana
Pemenue 3anau. IlpsaMelie n | Pacnionoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKynsipHOCTh U
IJIOCKOCTH B | MapaJuyIesIbHOCTh MPSAMBIX U IIIocKocTel. CKpeluBaroyecs npsimbie
IIPOCTPAHCTBE KonrponsHas pabora 2
Pa3nea 3. Koopaunarsl u 12
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaa OK-02, OK-03,
JlekapToBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B mpocTpaHcTBe. llpocreiimue 3amaun B KOOpJIMHATaX. OK-04, OK-07
npoctpancTse. Paccrosnue | PaccTosiHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEPEeTUHBI OTpE3Ka 2 TIK 5.1 _TTK 5.7

MEXNYy [JBYMS TOYKaMH.
Koopaunarsl  cepennHbl

OTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

Bexrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkansipHO€ TNPOM3BEICHHE

CopepxaHue yaeOHOTO MaTepralia

BekTopel B mpoctpaHcTBe. CIlI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMmnanapHeie BeKTopbl. CKalsipHOE IIPOU3BEIEHNUE BEKTOPOB.
Pa3noxenue BekTopa o TpeM HEKOMILTaHApHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB B KOOPAUHATAX, YTOJI MEKIY BEKTOPAMH, YroOj 4
MEXy MPSIMON M TUIOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMHU. Y paBHEHHUE MIIOCKOCTH.
['eomeTpuyeckuii CMBICH ONpeaeTUTeIs 2X2
KomOunupoBanHoe 3anstue
Tema 3.3 IIpodeccnoHanbHO-0pHMEHTHPOBAHHOE cojiepKkaHue (conep:xanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUEeHTHpPOBaHHbIE 3a1aud | KoopauHaTHas MI0CKOCTh. BhruncieHne paccTOSHUIM U IJIOMaAeld Ha ITUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
MJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue y4eOHOro Marepuana
Pemenne 3a1a4. | JlekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. ClokeHue u
KoopauHatsl 1 BEKTOpHI BbIUNTAHUE BEKTOPOB. Y MHOXEHHME BEKTOpa Ha uucio. KoMmiuiaHapHble BEKTODBI.
CkansgpHoe TMpou3BeACHHE BEKTOpPOB. PasnmoskeHue BekTopa MO  TpPEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHartsl
BEKTOPA, PACCTOSIHUE MEXKAY TOUYKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BENICHNE BEKTOPOB B KOOPJAMHATAX, YIOJI MEXIY BEKTOpPaMH, yrosl MEXIY 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXKAY TIOCKOCTSIMU
KonTposabnas pabora
Paznen 4. OCHOBBI 32
TPUTOHOMETPHH.
Tpuronomerpnueckne OK-01, OK-02,
GyHKIMH OK-03, OK-04,
Tema 4.1 Coneprxanue yueOHOTO MaTepualia OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yrna. [IoBOpoT TOYKM BOKpYr Hadayia KoopauHatr. OnpeneneHue OK-07
(GYHKIMH TPOM3BOJIBHOTO | CHHYCA, KOCHMHYCA, TAHT€HCAa W KOTAHIreHca. 3HAKM CHHYCa, KOCHHYCa, TAHTeHCA H 2 IIK 5.1 -IIK 5.7

yria, yucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHTCHCOM
N KOTAHI'CHCOM OJJTHOT'O U TOI'O KC yTJia
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KombOunupoBanHoe 3aHstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIIbl TPUBEIACHUS

Conepxanue yyeOHOro MaTepraia

Tpuronomerpuueckue ToxkaecTsa. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YTJIOB 01
- o. Dopmybl IpUBEIECHUS

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
JBOWHOro yria. Gopmyiisl
IIOJIOBUHHOTO yIja

Conepxanue yaeOHOro MaTepHaia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrma. @®opmynel  monoBuHHOrO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPHUYECKUX (YHKIUH B TPOHM3BEACHHUE M MPOU3BEACHUS B CYMMY.
BelpaxeHue TpUroHOMETpUYECKMX (YHKIMH uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. [IpeoGpa3oBanus npocTeimux TPUrOHOMETPUYECKUX BhIPAKEHHH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMKA, HUX CBOWCTBA.

Coneprxkanue y4eOHOro Matepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (QyHKImA. YETHOCTH, HEYETHOCTD,

Crnioco0sl 3aJaHus | nepuoAnYHOCTh (GyHKIMHA. CriocoObl 3aanus yHKIHIA

Gynxmuit KomOunnpoBanHoe 3aHsaTue

Tema 4.5 Coneprxanue yueOHOro MaTepuaia

Tpuronomerpudeckue O6nacth ompeneneHrs U MHOXECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHIA.

(GyHKIIMM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMH. CBOMCcTBa

rpaduxu U rpaduku QyHKIUN y = cOS X, y = sin X, y = tg X, y = ctg X.
KomM6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanue y4eOHOro MaTepuana
[TpeobpazoBanue Cxartue 1 pacTshkeHHe rpagikoB TPUTOHOMETPUYECKUX (YHKLIUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPUYECKHUX [IpakTnueckoe 3ansATHe
byHKIUH
Tema 4.7 IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Onucanue MPUKJIATHOTO MOYJIs1)
MIPOU3BOACTBEHHBIX Hcnonp30BaHre CBONCTB TPUTOHOMETPUYECKUX (QYHKIMH B MpodhecCHOHATBHBIX

mponeccoB € IIOMOIIBIO

3amadyax
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rpaduKoB QyHKITHIA

[IpakTrueckoe 3aHsaTHe

Tema 4.8 Cogepxanue yaeOHOTO MaTepuaa
OobpatHbIe OO6parnbie Tpuronomerpuueckue GyHkiuun. Ux coiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIHHA
Tema 4.9 Cogneprkanue ydeOHOro MaTeprasa
Tpuronomerpudeckue VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YPaBHEHUs U HEPABEHCTBA

Pemienne TPUrOHOMETPUYECKMX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHBIM, peElIacMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimme TPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Cogepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUUECKUX KomMb6unupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Cogepxanue yueOHOTo MaTepuana

Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pyHKLIUH.

byHKITIU KonTponbnas pabora

Paspean S.

KoMniekcHbIe yncia

Tema 5.1
KomMmiuiekcunie yncia

Copepxanue yaueOHOT0O MaTepuana

[TonsiTne komrIuiekcHOro 4yucia. CoONpsKEHHbIE KOMIUIEKCHBIE YHCIIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uucia. ®dopma 3amucu KOMIUIEKCHOTO — 4HClIa
(reomeTpuueckasi, TpPUTOHOMETpHUUecKas, anreOpandeckas). Apudmernyeckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 5.2 Copneprxanue yueOHOro MaTepuaa
[Ipumenenue BeinosiHeHMe  pacyeToB ¢ IMIOMOLIBKO  KOMIUIEKCHBIX — umcen. [Ipumepsl
KOMIUICKCHBIX YHCET UCTIOJIb30BaHUST KOMIUIEKCHBIX YHCEI 4

[IpakTrueckoe 3aHsATHE
Paznen 6. IlpousBoaHasi 32
byHxkumnm, ee
NpuMeHeHue
Tema 6.1 Cogneprkanue ydeOHOro MaTepuasa
IToustue IIPOU3BOIHOMU. | OmpeeneHre YUCIOBOM MOCIEeI0BATEIFHOCTH U COcOoObI ee 3amanusi. CBoiCTBa
@opMynsl M IpaBWIIA | YHCIOBBIX NOcCienoBarenbHOCTEd. OrlpeneneHue Ipenena MoCiIeI0BaTeIbHOCTH.
g hepeHIMPOBAHUS Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [Ipegen  GyHKOuM - Ha 2

6eckoneunoctu. [lpenen gpynkuuu B Touke. [Ipupaienue aprymenta. [Ipupaimenue

byHkuyu. 3amayd, MOPUBOIANIME K TMOHATHIO MNPOM3BOAHOHN. OrmpeneneHue

MIPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOAHOMN

Komb6unnpoBanHoe 3aHsaTue

OK-01, OK-02,
Tema 6.2 Coneprxkanue yaeOHOro MaTepuana
N OK-03, OK-04,
POU3BOJIHbIE cyMMel, | @opmyinsl quddepennposanus. [pasuna nuddepenunpoBanus 4 OK-05. OK-06
Pa3HOCTH, Npou3sBeleHus, | KoMOMHUPOBaHHOE 3aHATHE y '
OK-07
4aCcTHOTO
IIK 5.1 -TIK 5.7

Tema 6.3 Cogepxanue yaeOHOT0O MaTepuana
ITpouzBosHbIE Onpenenenue cinoxHoi GyHkuu. [Ipon3BogHass TPUTOHOMETPUYECKUX (DYHKIIMH.
TPUTOHOMETPHUYECKHIX [TpousBoHAs CIIOKHOU (YHKITUH
¢Qynxumii.  IpomsBoanas | KoMOMHMPOBaHHOE 3aHSTHE 4
CII0KHOU (PYHKIIUU
Tema 6.4 Coneprkanne y4eOHOro MaTepuana
Tousrue O | Tlonsite HenpepblBHOW ¢yHKunU. CBolicTBa HempepbBHOW (QyHKIWH. CBs3b
HEMPEPBIBHOCTU (YHKITUH. 2

Meton HHTCPBAJIOB

MEX1y HEMPephIBHOCTHIO U U depeHInpyeMocThi0 (GYHKIIUU B TOUKE. AJITOPUTM
pellleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Coneprkanue ydeOHOT0 MaTeprana
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I'eomerpuuecknii u | [eomeTpuyeckuii CMBICT TPOU3BOJHOW (YHKIIUU — YIIIOBOW KOX(P(UIIMEHT
busznueckuit CMBICH | KacaTelIbHON K TpaduKy (YHKIIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky
MIPOU3BOTHOM GyHKIMHU. AJTOPUTM COCTaBJICHHS YPAaBHEHUS KacaTeNbHOW K TpaduKy (QyHKIIMH
y=f(x)
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 6.6 Cogneprkanue ydeOHOro MaTeprasa
Pusnueckui cMbICT | DU3nMYeCKU (MEXaHUYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
MIPOU3BOTHOM B | MOMEHT BpeMeHH t: v = S’ (1)
podecCHoHATBEHBIX [IpakTudeckoe 3aHsaTHe
3a7a4ax
Tema 6.7 Cogepxanue yueOHOTo MaTepuana

MOHOTOHHOCTh (DYHKITUH.
Touku sxcTpemyma

Bospacranue u yObIBaHuE (QYHKIUH, COOTBETCTBUE BO3PACTaHUs U YOBIBAaHUS
¢GyHKUMM 3HaKy [Opou3BOoAHOM. IloHsATHME MPOM3BOAHON BBHICIIEr0 MOPAJIKA,
COOTBETCTBUE 3HaKa BTOPOW MPOM3BOAHOM BBITYKIOCTH (BOTHYTOCTH) (pyHKIMU Ha
oTpe3ke. 3ajjaud Ha MAaKCUMyM U MHUHMMYM. IloHsTHE acMMNTOTHI, COCOOBI KX
oTpeneNieHusl. AJNTOPUTM HCCIeNOoBaHUS (YHKIMHA M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. J[poOHO-TMHEHAs PyHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.8
HccnenoBanune GyHKIuil 1
MIOCTPOEHUE TpaUKOB

Cogepxanue yaeOHOT0O MaTepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(I)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGompmiee u

Coneprkanne y4eOHOro MaTepuana

HauMEHbIIIee 3HauyeHus | Haxoxxnenne HauOONBIIET0 W HAUMEHBIIETO 3HAYCHWM (YHKIUM, MOCTPOCHHE

byHKIMHA rpaKoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajanu3a
KomOunupoBanHoe 3aHsTue

Tema 6.10 IIpodeccnonanbHO-0PHEHTHPOBAHHOE coiepKaHue (conepxanue

Haxoxnenne NPHUKJIATHOTO MOIYJIS)

ONTUMAJIBHOTO pe3yJibTaTa
C MOMOIIBIO MPOU3BOTHON
B HpaKTI/IquKI/IX 3agadyax

Haumensiiee u Hanbosnblee 3HaueHne QyHKIUN

[IpakTHueckoe 3aHsATHE
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Tema 6.11 Copepxanue yaeOHOTO MaTepuana
Pemenue 3aj1a4. | opmynsl u npaswia auddepenunpoBanus. VcenenoBanue GyHKIHA € TTOMOIIBIO
[TpousBoanas GpyHKIUH, €€ | mpou3BoaHON. Hanbomnbiiee 1 HANMEHbIIICE 3HAYCHHS (PYHKIIUH 2
IIPUMEHEHNE KonTponbnas pabota
Paznea 7. 46
MHOrorpaHHMKN M TeJia
BpallleHUs
Tema 7.1 Cogepxanue yaeOHOTO MaTepuana
Bepmmnel, pebpa, rpanu | ITonsitue MHOrorpaHHuka. Ero sjeMEHTBI: BEpIIMHBI, peOpa, rpaHu. JIMaroHajb.
MHOTOTpaHHHUKA Ceuenue. Boimykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKH
KombOunnpoBanHoe 3aHsaTue 2
Tema 7.2 Coneprxkanue y4eOHOro Matepuana
[Tpusma, ec | [lonsarue npusmel. Ee ocHOBaHWs M OOKOBBIe rpaHu. Beicota mpusmel. [Ipsmas u
COCTaBJIAIONINE, CEYECHME. | HaKJIOHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
[lpsmass u  mpaBuibHas | KOMOHHMPOBAHHOE 3aHSATHE 2
IIPU3MBI OK-01, OK-02,
Tema 7.3 Copepxanue yueOHOTo MaTepuana OK-03, OK-04,
[Tapannenenunen, Ky0. | [Tapanienenumnen, CBOMCTBA MPSIMOYTOJBHOTO Mapaiiesnenuneaa, kyo. CedeHue OK-05, OK-06,
CeueHnue KyOa, | Kyba, mapajuiesienuena OK-07
napajuiesienune/1a KOMOMHUpPOBaHHOE 3aHATHE 2 IK 5.1 -TIK 5.7
Tema 7.4 Coneprkanue y4eOHOro MaTepuana
[Mupamuna, ee | [lupamuga u ee onementhl. CeueHue mnupamuibl. [IpaBuipHas mnupaMuiaa.
COCTABIIAIOLIME, CEUEHHE. | YCEUCHHAs HpaMKia
IpaBunbHasd  MUPaMUAA. | KoMOGUHHPOBAHHOE 3aHSATHE 2
VYceueHHas nupamuia
Tema 7.5 Coneprkanne y4eOHOT0 MaTeprana
bokoBas 51 noyiHas | [Inomaas OOKOBOM M MOJTHOW MOBEPXHOCTU PU3MBI, TUPAMUIbI
MOBEPXHOCTh npu3Mebl, | KoMOMHUpPOBAaHHOE 3aHSITHE 2
TTAPAMH/TBI
Tema 7.6 Copneprxanue yueOHOro MaTepuaa

Cummerpuss B KyOe,

CI/IMMeTpI/IH OTHOCHUTCIBHO TOYKH, HpHMOfI, IIJIOCKOCTH. CI/IMMCTpI/I}I B Ky6e,
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napajuieeunese,
IIpU3Me, NUpaMujie

napajiejicnmIcac, npusmMe, mnupamMmuic

KomOunupoBanHoe 3anstue

Tema 7.7
[Ipumepsl cummeTpuii B
npodeccun

IIpodeccnonabHO-OPHEHTUPOBAHHOE coJep;KaHue (coneprkanue
MPUKJIATHOTO MOYJIf)

CumMeTpHs B IPUPOJE, ApXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.8 Coneprkanue ydeOHOro Marepurasa

[IpaBuibHbBIE [TonsiTue mpaBUIbHOTO MHOTOrpaHHUKa. CBOWMCTBA MPABUIBHBIX MHOTOTPAHHUKOB
MHOTOTpaHHUKH, ux | [IpakTHueckoe 3aHsATHE

CBOMCTBA

Tema 7.9 Coneprxkanue y4eOHOro Matepuana

Hunuump, ero | Humunnap u ero snementsl. Ceuenne muivHapa (mapajieIbHOE OCHOBAHUIO M OCH).
cocrapistonie. Cedenue | Pa3BepTka HuIMHApa

UWIMH]IpA KombOunnpoBanHoe 3aHsaTue

Tema 7.10 IIpojeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Konyc, €ro | NPUKJIAIHOT0 MOAY.JIs1)

cocrasitronnie. CedeHue

Konyc u ero nsnementsl. CeueHue KoOHyca (MapayjieIbHOE OCHOBaHUIO U

KOHyca POXOJsIIee Yepe3 BEpIIMHY), KOHHYeCcKue ceueHus. PazpepTka KoHyca
KomOunmnpoBaHHoe 3aHATHE

Tema 7.11 Coneprxanue yueOHOro MaTepuaa

YceueHHbIi KOHYC. | ¥YceueHHbI koHYC. Ero obpa3sytomas u Beicota. CedeHne yceueHHOro KOHyca

CeueHue YCEYCHHOTO | KoMOMHMPOBaHHOE 3aHSTHE

KOHyca

Tema 7.12 Coneprkanue y4eOHOro MaTepuana

[ap u cdepa, ux ceueHust

Hlap u cdepa. Bzaumnoe pacmnonoxkenue coepsl u miockoctd. CeueHue mapa,
cepsl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13
IToustue 00 00BEME TEIA.
OTHOIIEHHE 00BEMOB

Coneprkanne yaeOHOr0o MaTepurana

[Tonsitue 06 oOwveme Tena. OObeMm Kyba W MPSIMOYTOJIBHOTO TMapajuieienuIe/a.
O6bem mnpusmbl u  mwMHApa. OTHOIIEHHE O00BEMOB  MOJOOHBIX — TeJl.
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MOIO0OHBIX Tell

I'eomeTpuueckuii cMbIC ONpeneauTens 3-ro nopsaaka

KomOunupoBanHoe 3anstue

Tema 7.14 Coneprkanue ydeOHOro MaTepuasa
Obbembl M IUIOMAMM [ OGpeMbl IUpaMUIE! X KOHyCa. OGbeM mapa. ILIommai 0BepXHOCTel Tel 2
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3ansatue
Tema 7.15 Coneprkanue yaeOHOro MaTepuaia
Komb6unanuu KomOuHanmuu reoMeTpuuecKux Tes
MHOTOIPAaHHMKOB ¥ Tell | [IpakTHUYECKOE 3aHATHE 4
BpAICHUS
Tema 7.16 Coneprkanue y4eOHOro Marepuana
I'eomerpuueckue Hcnonp3oBanre KOMOWHAIIMT MHOTOTPAaHHMKOB W TEJ BpAIEHUS B MPAKTHUKO-
KOMOMHAIMM Ha NMPAKTUKE | OPUEHTHPOBAHHBIX 3aJa4ax
[TpakTHdeckoe 3aHsATHE 4
Tema 7.17 Coneprkanue y4eOHOro Marepuana
Pemenue 3a1a4. | OOBEMBI H TUTOIIAH TOBEPXHOCTH MHOTOI'PAaHHUKOB M TEJT BPAILICHHS
Muororpanauku u  tena | KonrpoiasHas paboTa 2
BpAIICHHS
Pa3pea 8. 14
ITepBooGpa3nasn
pyuxkuum, ee
NpuMeHeHue OK-01, OK-02,
Tema 8.1 Coneprkanue y4eOHOro MaTepuana OK-03, OK-04,
IlepBooOpa3Has (yHKIUH. | 3amaua 0 BOCCTAHOBJICHWH 3aKOHA JIBW)KEHHUS 10 W3BECTHOM ckopocTu. [loHsThe OK-05, OK-06,
[IpaBuna HAXO0XJEHUA | uHTerpupoBanusa. O3HaKOMIIEHHWE C TIOHATHEM MHTErpaja W MepBOOOpa3sHOW i OK-07
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBs3b MepBOOOpa3HOM U €€ NMPOU3BOAHOIM, I1IK 5.1 -TIK 5.7
BBIYUCIICHHE NepBOOOpa3HO ans naHHOM QyHkiuu. Tabmuua Qopmyn s
HaXO0XJIeHUs IepBOOOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM 2

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 8.2
[lmomane KpUBOJIMHEUHOU

Copepxanue yaeOHOTO MaTepuana

3azlaq1/1, NPUBOAAIINEC K IMOHATHIO OIPCACICHHOIO HHTCIrpala — O BBIYMCIICHHUU

Tpalenuu. @opmyiia | IUIOIAAM KPUBOJMHEWHOW Tpamemud, O TMepeMemeHnd Touyku. [loHsrue

Herotona — JleitOnuna OIIPEACIEHHOIO  HMHTErpala. I'eomerpuueckuit ¥ (QU3MUECKUH  CMBICIT
onpeneneHHoro uHTerpaita. opmyna Herotona— JleiiOuuia 2
KomOunmnpoBaHHoe 3aHsATHE

Tema 8.3 Cogneprkanue ydeOHOro MaTepuasa

Heonpenenennsiii u | [lonsiTue HEoNpeneIEeHHOTO HHTErpajia

ONpeNEICHHBIA UHTErpabl | KoMOMHUPOBAHHOE 3aHATHE 2

Tewma 8.4 Coneprkanue y4eOHOro Marepuana

[Tonsitue 00 | 'eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOTO HHTErpaia

orpeJiesiecHHOM HHTerpane | KomOuHupoBaHHOE 3aHsTHE 2

KaK iouaau

KPUBOJIMHEWHON Tparneuu

Tema 8.5 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

OnpeneneHHblil MHTErpall | MPUKJIATHOTO MOTYJIsI)

B JKM3HH I'eomerpuueckuii cmbicii  onpeneneHHoro wuHrerpana. @dopmyna Herotona -
JleitOuuna.
Pemenue 3a1ay Ha IpUMEHEHUE UHTETpaia JUIsl BBIYMCICHUS (PU3MUECKUX BETMUUH
¥ TUTOIIA (e 4
[TpakTHueckoe 3aHsATHE

Tema 8.6 Coneprkanue y4eOHOro MaTepuana

Pemenne 3ana4. | [lepBooOpasHas pynkuuu. [IpaBuia HaxoxaeHus neppooOpasHbiX. Ee npumenenue

ITepsooOpasnas (ynkumy, | KontponsHas pabora 2

ee MpuMEeHEeHne

Paznen 9. 12

Crenenu U KOpPHH.
Crenennas pyHKUIusA

Tema 9.1
Crenennas (QyHkuus, ee
CBOMCTBA

Coneprkanue ydeOHOT0 MaTeprana

[IonsiTME KOpHS N-OW CTENEHU U3 AEHUCTBUTEIBHOIO uncia. DyHKIuu y = n& ux
cBoicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTENIEHU

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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KoMOuHMpoBanHoOe 3aHsTHE

Tema 9.2 Cogepxanue yaeOHOTO MaTepuaa

[TpeobOpaszoBanue [IpeoOpazoBanre UPPAMOHATILHBIX BBIPAKECHUI

BBIPKEHHUI ¢ KOPHAMU N- | KOMOHHHPOBAaHHOE 3aHSATHE 2

Ol cTeneHn

Tema 9.3 Cogneprkanue ydeOHOro MaTeprasa

CpoiictBa  crenenu ¢ | [Tonstue creneHu ¢ Jr0OBIM PallMOHAIBHBIM TOKa3aTeiaeM. CTerneHHbIe (YHKIIHH,

paloHaIbHBIM U | NX CBOWCTBA U TpapuKu

JNEHCTBUTEIIbHBIM KomM0unmnpoBanHoe 3aHsTre 2

[IOKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOTo MaTepuana

Pemenue PaBHOCHJIBHOCTD HMppallMOHAIBHBIX ypaBHEHUH M HEpPaBEHCTB. MeToabl HX

UppaloHaIbHbIX peieHus. Penenre uppanuoHaabHbIX YpaBHEHHUM U HEPABEHCTB

YPAaBHEHHHI U HEPABEHCTB | KoMOWHHUPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprkanue y4eOHOro Marepuana

Crenenu u KopHH. | OnpesneneHue cTeneHHol ¢yHkiuu. lcrnonb3oBaHue €€ CBOICTB NpU pEIICHUU

CrenenHast GyHKIUSA YpaBHEHUI U HEPABEHCTB 2
KonTpoabnas pabora

Paznen 10. 12

IokazaTenbHast

Gysxkuus

Tema 10.1 Copepxanuie yaeOHOTO MaTepuana

ITokaszarenpHasd GyHkuus, | CTeneHb ¢ NPOU3BOJBHBIM  JCHCTBUTENLHBIM  IOKa3zaresneM. OmpeneneHue

ee CBOMCTBa MOKa3aTelbHON (YHKIMM, €€ CBOICTBa M TpaduK. 3HAKOMCTBO C NMPUMEHEHUEM OK-01, OK-02,
nokazaTesnbHOU (yHKIMUU. PereHne mokazaTtenbHbIX ypaBHEHHH (DYHKITMOHAIBHO- OK-03, OK-04,
rpaduuecKuM METOIOM 4 OK-05, OK-07
KomOunupoBanHoe 3aHstue

Tema 10.2 Coneprxanue yueOHOro MaTepuaia

Pemienne mnokasartenbHbIX | PemeHne moka3aTeNbHBIX YPaBHEHWH METOJOM YpaBHHUBaHHUS —IOKa3aTesei,

YPaBHEHHMH U HEPABEHCTB | METOJIOM BBEIIECHHS HOBOM MEPEMEHHOW, (QYHKIIMOHAIEHO-TPAQUIECKAM METOIOM.
Pemenne nokas3aTenbHBIX HEPABEHCTB 4
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[IpakTrueckoe 3aHsaTHe

Tema 10.3 Cogepxanue yaeOHOTO MaTepuaa
Cucrembl 1I0Ka3aTeNbHBIX | PelieHne cucTeM MmoKa3aTe/ibHbIX ypaBHEHHMA
YpaBHEHHUU Komb6unupoBanHoe 3ansatue 2
Tema 10.4 Coneprkanue ydeOHOro Mareprasa
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YPaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTelew U
[TokazarenpHast QyHKIHS METOJIOM BBEJECHHUSI HOBOM NIEPEMEHHON. PenieHne nokasaTeabHbIX HEPABEHCTB

Konrponbnas pa6ora 2
Pa3znen 11. Jlorapudmabl. 20
Jlorapudpmuueckas
pysxuus
Tema 11.1 Coneprkanue y4eOHOro Marepuana
Jlorapudm gyucina. | Jlorapudm uncna. J[ecITUIHBIN 1 HATYypaIBHBIN JIOTAPU(PMBI, YHCIIO €
JecaTnYHbIH 1 | KoMOMHMpPOBAHHOE 3aHATHE
HaATYpaJIbHBIN JIOTapu(MBI, 2
YUCIIO €
Tema 11.2 Cogepxanue yueOHOTo MaTepuana
Cpoiictea  norapudmos. | Cpoiictsa norapudmos. Oneparus JorapuGMHUpPOBAHUSL. OK-01, OK-02,
Omnepanus KomOunupoBanHoe 3aHsTue 2 OK-03, OK-04,
norapupMUPOBAHHS OK-05, OK-07
Tema 11.3 Coneprkanue y4eOHOro MaTepuana K 5.1 -TIK 5.7
Jlorapudmuueckas Jlorapugmuueckas QyHKIUS U €€ CBONCTBA
¢byHK1Us, ee CBOWCTBA KomOunmnpoBaHHoe 3aHATHE 2
Tema 11.4 Cogepxanue yaeOHOTO MaTepHana
Pemenne [lonarue norapudmuyeckoro ypaBHeHus. Onepanus NOTEHUUPOBaHUA. Tpu
JIOTapUPMUIECKIX OCHOBHBIX METOJa PEIICHUS JIOrapu(MUUECKUX YpPaBHEHMH: (YHKIHOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpathuyeckuif, METOJ MOTCHIMPOBAHHS, METOJ BBEJICHHA HOBOH IEPEMEHHOI.

6

Jlorapudmudeckue HepaBeHCTBA

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.5

Cogepxanue yaeOHOTO MaTepuana
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CucreMsl

ANTOPUTM pELICHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupMHUUYECKHX

JorapupMUUECKUX YpaBHEHHIA U HEPABEHCTB
YPaBHEHUH KomMbunmnpoBanHoe 3aHsTre 2
Tema 11.6 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (copep:xanue
Jlorapupmsl B npupoAe U | MPUKJIATHOTO MOTYJIsI)
TEXHUKE [lpumenenune norapudpma. Jlorapupmuueckas coupans B npupope. Ee
MaTeMaTH4YeCKHe CBOMCTBA 4
[IpakTrueckoe 3aHsATHE
Tema 11.7 Cogepxanue yaeOHOTO MaTepuana
Pemenue 3ana4. | Jlorapupmuueckas  pynkums. Pemenwe — mpocTedimmx — norapupMHYECKHX
Jlorapudmer. yYpaBHEHUU 2
Jlorapudpmuueckas KonTponpsHas padora
byHKIUSA
Pa3nes 12. MHo:xecTBa. JjleMeHThI TeOprHu rpados 10
Tema 12.1 Coneprxkanue y4eOHOro Matepuana
MHoxecTBa [Toustue MuoxxectBa. [lonmMHoxkecTBO. Onepanuu ¢ MHOXKECTBAMHU
KomOunmnpoBaHHoe 3aHsATHE 2
Tema 12.2 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
Omnepanuy ¢ MHOXKECTBAMH | MPHUKJIATHOT0 MOTYJIsI)
Omnepanuu ¢ MHOKeCTBaMH. Perrenne npukiraHpIx 3a1a4q
[TpakTHyeckoe 3aHsTHE 2
Tema 12.3 Coneprxanue yueOHOro MaTepuaa
I'pader [Tonsitue rpada. Cs3Hbli rpad, AepeBo, HUKI rpad Ha MIOCKOCTH
IIpakTudeckas paboTa 4
Tema 12.4 Coneprkanne y4eOHOro MaTepuana
Permenne 3agad. | Onepauuu ¢ MHOXecTBaMH. ONHMCAaHUWE pEAIbHBIX CHTYyallMd C TOMOIIBIO
MmuoxectBa, I'padpl u ux | muoxects. [IpumeHeHne rpadoB K PEIICHUIO 33124
pUMEHEHHE KonTponsHas padora 2
Pa3nes 13. D1eMeHTHI KOMOMHATOPUKH, CTATUCTUKU M TEOPHHU BePOATHOCTE 22 OK-01, OK-02,
Tema 13.1 OK-03, OK-04,

‘ Cogepxanue yaeOHOTO MaTepuana
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OcHOBHBIE nousatus | IlepecraHoBKH, pa3MeNIeHHsI, COYETAHUSI.
KOMOWHATOPUKH
KomMb6unmnpoBanHoe 3aHsTHE.
Tewma 13.2 CopepxaHue yaeOHOTO MaTepualia
CobbiTHE, BEpPOATHOCTL | COBMECTHBIE U HECOBMECTHBIE COOBITHUA. TeopeMbl O BEpPOSITHOCTH CYMMBbI

coOpiTusa. CroxeHue Hu
YMHOEHHUE BEpOSITHOCTEH

COOBITHH. YCIoBHAS BCPOATHOCTD. 3aBUCHMBIE U HE3aBUCUMEBIE COOBITHS. TeopeMH
0 BEPOATHOCTH IIPOU3BEACHU A COOBITHIA.

KomOunupoBanHoe 3anstue

Tema 13.3 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepKaHue (conep:xanue
BepositHOCTB B | IPUKJIAIHOTO MOJYJIs1)
npodecCHOHATIBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO ee ycToHumBOCTU. CTaTHCTHYECKOE
3ajjauax ornpeeneHue BepoaTHocTH. OLeHKa BEPOSITHOCTU COOBITHS

[TpakTuyeckoe 3aHsTHE
Tema 13.4 Coneprkanue y4eOHOro Marepuana

JuckpeTHas ciyJaiiHas

Bunpl cnywaiinsix BenuuuH. OmnpenesieHne IUCKPETHOW Ciy4aiiHOM BEJIMYMHBI.

BEJINYMHA, 3aKOH ec | 3aKOH pacupelielieHuss JUCKPEeTHOM ciiydailHOM BenuuuHbl. Ee uucioBble
pacnpeneneHus XapaKTepUCTUKU

KomOunmnpoBaHHoe 3aHATHE
Tema 13.5 Coneprkanue y4eOHOro MaTepuana

3amaun MaTeMaTH4YeCKOUN

Bapuanuonnsiii  psa. Ilomuron wuactor u  rucrorpamma. CraTucTHYecKue

CTaTHUCTHUKU XApPaKTCPUCTHUKHU pAla Ha6J'IIOI[aCMI>IX JaHHBIX
KomOuHnpoBaHHoe 3aHsATHE
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHUPOBAHHOE coJep:KaHue (conepxanue

CocraBienne TadmHIl o
JyarpamMM Ha PaKTHKe

NMPHUKJIATHOT0 MOTYJIA)

[TepBuunast 06pab0OTKa CTATUCTUYECKUX JAaHHBIX. [ paduyeckoe ux mpejacTaBiIcHUE.
Haxosxnenue cpeqHUX XapakTEPUCTHK, HAOIIOAAaEeMBIX JaHHBIX

[IpakTHueckoe 3aHsATHE

OK-05, OK-07
IIK 5.1 -TIK 5.7
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Tema 13.7 Copepxanue yaeOHOTO MaTepuana
Pemenue 3aja4. | OneMeHTsl KoMOMHaTOpUKU. COOBITHE, BEPOSITHOCTH COOBITHS. CloXeHue u
DeMEHTbI YMHOKECHHE BEPOSATHOCTEN
KOMOMHATOPHKH, KonTponbHas padoTa 2
CTaTUCTUKM M  TEOpHUHU
BEPOATHOCTEH
Pa3znen 14. YpaBHeHnuss u 20
HEepaBeHCTBa
Tema 14.1 Cogepxanue yaeOHOTO MaTepuana
PaBHOCHIIBHOCTB PaBHOCMIBHOCTE ypaBHeHMII M HepaBeHCTB. OmnpezaeneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHUH ¥ HEPABEHCTB. | paBHOCWIIBHBIX II€PEXO/aX B YpaBHEHHMSAX M HepaBeHcTBax. OOmme MeToJsl
OOmmue MeToAbl pelIeHUsT | pellieHusT YPaBHEHHI: MEpPeXo] OT paBeHCTBA (YHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (YHKLHUH, METOJ Pa3oKEeHUs Ha MHOXHTEIH, METOJ BBEACHUS
HOBOMH NepeMeHHON, (YyHKLIHMOHAIBHO-Tpauueckuii MeTox
KombOunupoBanHoe 3anstue
Tewma 14.2 Coneprkanue y4eOHOro MaTepuana
I'padpmueckuii MeTox | O6Iue MeTo/bl pelleHUs] HEPAaBEHCTB: MEPeXo ] OT CPAaBHEHMsI 3HAUEeHUH (yHKIMH OK-01, OK-02,
pelieHus YPaBHEHMH, | K CPaBHEHUIO 3HAYEHHUH apryMeHTOB Uil MOHOTOHHBIX (YHKIMHA, METOA OK-03, OK-04,
HEPABEHCTB UHTEPBAJIOB, (YHKIHOHATIBHO-Tpaguueckuil metoa. I'paduueckuii meton pemeHus OK-05, OK-06,
YpaBHEHMI U HEPABEHCTB 2 OK-07
KombOununpoBanHoe 3ansTre K 5.1 -IIK 5.7
Tema 14.3 Coneprkanue y4eOHOro MaTepuana
VYpaBuenus u HepaBeHCTBa | OmpeneneHue Moayns. Packpeitme Moayns mo onpexaenenuro. IIpocreiimme
C MOZYyJIEM YPaBHEHHUs M HEPABEHCTBA ¢ MoaynieM. [IpumeHeHne paBHOCWIBHBIX NEPEXOJO0B B
OTIpeIeIEHHBIX TUIaX YPaBHEHUI 1 HEPABEHCTB ¢ MOyJIEM 2
KombOunupoBanHoe 3aHsTue
Tema 14.4 Coneprxanue yueOHOro MaTepuaa
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu Komb6unupoBanHoe 3aHsaTHE 2

Tema 14.5
CocraBneHue U pelieHue

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue

NPHUKJIATHOT0 MOIYJIS)
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npodeccuoHaIbHBIX 3a/1ad | Perenne TeKCTOBBIX 3a/1a4 TPOpeCCHOHATIBLHOTO COACPIKaHUS

C TIOMOIIBIO YPABHCHHIA [IpakTuueckue 3aHATHS 8
Tema 14.6 Coneprkanue y4eOHOTo MaTepuaia
Pemenue 3aza4. | OOume MeToAbl pelieHusT YpaBHEHUW. YPaBHEHHUS W HEPABEHCTBA C MOJIYJEM H C
VYpaBHEHMsI U HEPABEHCTBA | mapaMeTpaMu

[IpakTrueckoe 3aHsiTHE 2
IIpome:kyTounas arrecrauus (JK3aMeH) 6
Bcero: | 274

Ilo kajicooti meme onucvleaemcsi cooepicanue yuedHo2o mamepuaia (8 OUOAKMUYECKUX eOUHUYAX), HAUMEHOBAHUS HeOOXOOUMbIX 1aO0PAMOPHbIX,
npakmudeckux u unvlx sauamui. Od6vem uacos onpeoensiemcs no Kaxrcoou no3uyuu cmoaoya 3.

*IIpogheccuonanbHO-0puUeHmupoBanHoe cooepiIcanue Moxcem Oblmb pACnpedeneHo No pasdenam (memam) uid CKOHYEHMPUposano 6 pazoeie
Tlpuknaonoii mooyno
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3. YciaoBus peaju3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJIBHO-TEXHUYECKOMY O0ecre4eHHI0

Jns peanuzanuu MporpamMMbl JUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE CIEHUaTbHbIE
MOMEIIEeHUS: yueOHbIN KaOMHeT «MaTeMaTuKm.

Kabuner «MaremaTuku», OCHalleH B COOTBeTCTBMM ¢ 1. 6.1.2.1 oOpa3oBareiabHOI
nporpammsl o cnenuanbHocT 38.02.07 bankoBckoe nemo

3.2. UnpopmannonHoe odecnevyenne 00y4eHust

Jlist peanu3anuy mporpaMMbl OMOIMOTEUHBI (OHIT 00pa30BaTEIHLHON OpPraHU3alUd UMEET
NeYaTHBIE U 3JICKTPOHHBIC 00pa3oBaTeIbHbIC M HH(POPMAIMOHHBIC PECYPChI, PEKOMEH/IOBAaHHBIC JIJIS
MCIOJIb30BaHUS B 00pa30BaTEIBHOM IMPOLIECCE, HE CTaplIe MATH JIET ¢ MOMEHTA U3aHHUA.

OcHOBHbIE MeYaATHBIE U3TAHUS
1. Maremaruka: yueOHuk/ bammakoB M.1.- 2-e u3z., crep. - M: KHOPVYC, 2019. (Cpennee

npodeCcCuOHAIBPHOE 00pa30BaHUE)

2. Maremaruka: aiaredpa 1 Hayajla MaTeMaTUYEeCKOIro aHallu3a, reoMeTpus. AireOpa u Hadana
MareMmaruueckoro aHanusza. 10-11 kiace. Anumos 1. A., Komsirun FO.M., TkaueBa M.B. u apyrue. -
M: IIpocsemienue, 2022.

3. Maremaruka: anreOpa u Hadajia MaTeMaTHIECKOTO aHaju3a, reomeTpus. ['eomerpus. 10-11
kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: IIpocsemenue, 2022.

4. MaremaTuka: anredpa M Hayajla MaTeMaTHYeCKOro aHanusa, reomerpus. 10—11 kmaccel.
Anrebpa W Hadanma MmaTeMaTHdeckoro aHaimsa. B 2 4. Yacte 1: Y4eOHHMK [ ydamuxcs
oOpa3oBarenbHbIX opranm3anuii (6a3oBeni ypoBeHb)/Mopakosuu A.l'., CemenoB I1.B.; Yacts 2.
3amauHuK JUIS yYammxcsi 00pa3oBaTeNbHBIX OopraHu3anmii (6a3oBblii ypoBeHb)/ Mopakosuu A.l'. u
npyrue; nox penakuueid Mopakosuua A.I'. - M: Muemo3una, 2018.

6. Maremaruka: anrebpa U Hadajga MaTeMaTHYCCKOTO aHAIN3a, TeOMEeTpHsl. AnreOpa u Havaa
MmateMmatudeckoro aHammza. 10 xmacc. Huxonsckuit C.M., IloranmoB M.K., Pemernukos H.H. u
npyrue. - M: IIpocsenienue, 2021.

7. Maremaruka: aaredpa 1 Hayajla MaTeMaTHYECKOTr0 aHallu3a, reoMeTpus. AnreOpa u Hadana
MaTeMmaTuueckoro ananmsa. 11 kmacc. Hukombckuit C.M., IloranoB M.K., Pemernnkos H.H. u
npyrue. - M: IIpocsenienue, 2021.

8. Maremaruka: anreOpa 1 Hadyajaa MaTeMaTHYECKOro aHaiu3a, reomerpus. I'eomerpus.10-11
knacc. IToropenos A.B. Matemartuka: anreOpa M Hadaja MaTeMaTHMYECKOI'O aHAJIM3a, T€OMETPHUSL.
I'eometpus.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. MaremaTuka: anrebpa ¥ HayajJa MaTeMaTHYeCKOro aHaiusa, reomerpus. I'eomerpus. 10
kiacc. Anexcanapos A.Jl., Bepuep A.JL., Peoxux B.U. - M: IIpocsemenue, 2021.

10. Maremaruka: anredbpa ¥ Hadaja MaTeMaTH4YeCKOro aHaiu3a, reoMeTpus. ['eomerpus. 11
kiacc. Anexcannpos A.Jl., Bepuep A.JL., Pepxux B.U. - M: IIpocsemenue, 2021.

11. Martemaruka: anredpa W Hayajla MaTeMaTH4eCKOro aHaiu3a, reomerpus. 10 kiacc.
Beprep A.JL., Kapn A.Il. U3narensctBo "[IpocBemenne.

12. Matemaruka: anrebpa W Hayajla MaTeMaTU4YeCKOro aHaiusza, reomerpust 11 kiacc.
Beprep A.JL., Kap A.Il. U3narensctBo "lIIpocBemenne".

13. MaremaTuka: anreOpa ¥ Hadajga MaTeMaTHYECKOro aHaiM3a, reoMeTpus. Ajiredpa u
Hayajla MaTeMaTH4eckoro aHamusa (B 2 4actax) (B 2 uactsax). 10-11 kmacc. Yacts 1: MopakoBuu
A.T'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noa peaakuuein Mopakosuua Al'. "MOL]
MHEMO3HNHA".

46



: TeMaThKa: aJr 1 Hay MaTeMaTHYECKOTO aHajin3a, reoMeTpusi. AJr u
14 Marematuka: anaredpa ayaja MaTEeMaTHYECKOr0 aHallh3a, TeOME Aunre6pa
Hayaja Mmartemarnueckoro aHaiusa. 10 xmacc. Mypasun I'.K., MypaBuna O.B. M3nartenbcTBo
"IIpocemienue".

15. Maremaruka: anreOpa ¥ Hadalla MaTeMaTHYECKOrO aHaM3a, reoMeTpus. Anredpa u
Hayaja maremaTuyeckoro ananmusa. 11 kmacc. Mypasun ['.K., MypaBuna O.B. W3narenscTBo
"I[IpocBemnienue".

. areMaTuka: ajareOpa ¥ Hayajga MaTeMaTH4YeCKOTo aHalim3a, reoMerpus. ['eomerpus.

16 Mare S e e , Te I'eome
10 xnacc. CmupnoB B.A., Cmupnosa .M. "U3natensctBo "[IpocBemenue".

. areMaTuka: ajareOpa M Hayajga MaTeMaTH4YeCKOTo aHalim3a, reoMerpus. ['eomerpus.

17 Mare S e e , Te I'eome
11 xnacc. CmupnoB B.A., CmupnoBa .M. U3natensctBo "[IpocBenienue".

. areMaTuka. I'eomerpus. kiaacc. Mep3mak A.I'., Homuposckuii J[.A., Ilomorckuit

18 M r 10 M AT, H ATl
B.b., AAxup M.C.; nox penakuueii ITononsckoro B.E. M3narensctBo "lIpocBemenne".

. areMaTuka. I'eomerpus. kiaacc. Mep3mak A.I'., Homuposckuii J[.A., Ilomorckuit

19 M r 11 M AT, H ATl
B.b., Axup M.C.; nox penakuueit [Togonsckoro B.E. "U3naTensctBo "[IpocBemenue".

. aTeMaTuka: ajreOpa M Hadalla MaTeMaTHYECKOTO aHajau3a, reoMeTpus. Anredpa u

20 M & , Anre6
Hayana MatemaTudeckoro ananusza. 10 knacc. Bunenkun H.S., VBames-Mycatos O.C., [1IBapuOypa
C.A. "MOLl MHEMO3HHA".

21. MaremMatuka: anreOpa U HayaJla MaTEMaTHIECKOTO aHAIM3a, reoMeTpusi. Ayrebpa 1 Hadaia

Matemarnueckoro anammsa. 11 xmacc. Bunenkun H.A., UBame-Mycatos O.C., llBapuoypn C.U.
"MOLl MHEMO3HNHA

BJIGKTPOHHI)IC H3JaHUA

1. Bcepoccuiickue wuntepHer-oaumnuanasl. - URL:  https://online-olympiad.ru / (marta
obpamenust: 12.07.2022). - TekcT: 3€KTPOHHBIH.

2. Enunas xosutekuus mudpoBbix oOpazoBaTenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3IEKTPOHHBIH.

3. WNudopmanmonnas cucrema «ETuHOE OKHO JTOCTyIa K 00pa30BaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 37EKTPOHHBIH.

4. Hayunas snektponnas OubOmuorexka (HDB). - URL: http://www.elibrary.ru (mara
obpamenusi: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OTkpeITHII KOMUTEK. Matemaruka. - URL: https://mathematics.ru / (nara obparnienus:
08.06.2022). - TeKCT: YNeKTPOHHBIIA.

6. [ToBropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mata
obpamenusi: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

1. CnpaBoyHUK o MAaTeMaTUKe JUISt IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2022). - Tekcr:
JJIEKTPOHHBIN.

8. Cpennsis MatemaThueckas MHTepHeT mmkona. - URL: http://www.bymath.net/ (mara
obpamenust: 12.07.2022). - TekcT: 2MeKTPOHHBIH.

9. denepanbubiii mopTan «Poccuiickoe obOpasoBanme». - URL: http://www.edu.ru/ (mara
obpamenust: 02.07.2022). - TekcT: 2MeKTPOHHBIH.
denepanbHblil 1IeHTp HH(GOPMAIMOHHO-00pa3oBaTenbHbIXx pecypcoB. - URL: http://fcior.edu.ru /
(mata obpamenus: 01.07.2022). - Tekct: dMEKTPOHHBIN
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4. KOHTPOJIb U OLIEHKA Pe3yJbTATOB OCBOCHHUSA 00111€00Pa30BaATeIbHOM AU CHUIIMHBI

KoHTpoibu oOlleHKa pe3yabTaToB OCBOSHHS 00IEe00pa30BaTeNbHONW MUCHUIUIMHBI PACKPHIBAIOTCS

qcpes3 JAUCHUIIIIMHAPHBIC

pe3yabTaTHL,

HaITpaBJICHHBIC Ha

¢dbopmupoBanue

npodeccHoHaIbHBIX KOMIIETCHIUI 110 pa3ieslaM U TeMaM COZIepKaHus y4eOHOro MaTepHaa.

Oob6masi/mpogeccuoHanbHAS Pazpen/Tema THun oeHOYHBIX
KOMIIETEeHIHS MeponpusiTHs

OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 I1-0/c3, 1.4, 1.5, | TecrupoBanue
peleHus 3a1a4 1.6 YcTHbIi onpoc
HpO(bCCCHOHaHBHOﬁ 12)62, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, MaTeMaTHueCKHil
JEATETLHOCTH . UKTaHT
HpHMEHHTEbHO P 3, Tempr 3.1, 3.2, 3.3 IT-o/c, 3.4 ;HMBMWEHM
K PA3HYHBIM KOHTEKCTAM P4, Temnr 4.1,4.2,4.3,4.4,45,4.6,4.7

IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATC/IbHAA

P 5, Temsr 5.1, 5.2 pabora

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,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, Tems 9.1,9.2,9.3,9.49.5

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

IPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabot

3amura
VHIUBHTyaJIbHBIX
IPOEKTOB
KontponbsHas padora

P 12, Temsr 12.1, 122, 12.3, 12.4 Brmossenue

P 13, Temsi 13.1, 13.2,13.3,13.4, 13,5 | 13aMCHAIOHHBIX

II-o/c, 13.6 sajaHun

P 14, Temur 14.1, 14.2, 14.3, 144, 14.5

I1-o/c, 14.6
OK 02. OcymectBisrth mouck, | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
aHanu3 u  uHTeprperamuio | 1.6 VCTHBIH ompoc
uHQOPMAIH, HEOOXOXUMO 123 62, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmaeckuii
JUTSE BBITIOJIHEHU S 3aja4 | < JIUKTAHT

o P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4

MpOeccHORATE O P4 Teus 4.1,4.2, 43, 4.4, 4.5, 4.6, 4.7 | AHABHIyabHas
ACHTCHRHOCTIL T-o/c, 4.8, 4.9, 4.10, 4.11 camMoCToATe bHAs

P 5, Tems1 5.1, 5.2 pabota

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yabTaToB

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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabort

3amura
WHAWBUYAIbHBIX

3MpogpeccuoHanbHoe-opueHMUPOBaHHOE COOepHcaHue

48

ooumx "




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

MIPOEKTOB
KonTtponsHas pabora

P 12, TeMspl 121, 122, 123, 12.4 Beimmongeaue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3K3aMEHAIMOHHbIX

IT-o/c, 13.6 3a7aHi

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peanu3oBheIBaTh cooctBenHoe | 1.6 YCTHBIN onpoc
IPo(heCCHOHAIBHOE 1 123 62, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmaeckuii
PHHHOCTHO® PASBITHE: P 3, Tembi 3.1, 3.2, 3.3 [l-o/c, 3.4 AHICTART

P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | VHAMBAIya/IbHAs

IT-o/c, 4.8, 4.9, 410, 4.11 CaMOCTOATEIbHAA

PS5, Temnr 5.1,5.2 paborta

P 6, Temr! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

P7 Temn1 7.1,7.2,73,74,7.5,7.6,
7.7 I1-0/¢,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, Tems 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

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura
WHIMBHUTyJIbHBIX
IPOEKTOB
KonTponbhas padora

P 12, Temsi 12.1, 122, 12.3, 12.4 Brmosmenne
P 13, Temnt 13.1, 13.2, 13.3,13.4, 13.5 | PX3aMCHALHONHBIX
IT-o/c, 13.6 3a/lalnn
P 14, Temsr 14.1, 14.2, 143, 14.4, 14.5
IT-o/c, 14.6
OK 04. PaGoTaths B P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanwue
KOJUIEKTHBE U KOMAaH/IE, 1.6 VCTHBIH ompoc
3¢ beKTUBHO 12362, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmaeckuii
B3aMMOJIENCTBOBATE C . JTMKTaHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
Eﬁﬁﬁﬁiﬁﬁi PYRORORETBON, P 4, Tembi 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIyaTbHAS
’ IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIbHAA
PS5, Temsr 5.1,5.2 paboTta
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB

P7,Temr1 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, Tems! 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-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabort

3amura
WHAMBUYAIbHBIX
MIPOEKTOB
KonTtponbHas padora
Beimonnenune
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 9K3aMEHAIIMOHHBIX
IT-o/c, 13.6 3a1aHni
P 14, Temnl 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 05. Ocy1ecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO U TUCbMEHHYIO 1.6 YcerHblii onpoc
KOMMYHHKALHUIO Ha 123 62, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmaeckuii
roCyJapCTBEHHOM SI3BIKE : JUKTAHT
Gy P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4
52:;’:3?5;3{?:&3“ © | P4 Temmi 41,42 43, 4.4, 45, 46,47 | Anausuyatstas
COLIMAJILHOTO U KYJIbTYPHOTI'O ll-ofc, 4.8, 4.9, 4.10, 4.11 CAMOCTOTE A
conTexcra P 5, Tems 5.1, 5.2 paboTta
P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IlpencraBnenue
1.6 pe3yIbTaToB

P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 IlI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,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, Temsl 8.1, 8.2, 8.3, 8.4, 85, 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-o/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
II-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 145
II-o/c, 14.6P 9, Tems1 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 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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
IT-o/c, 14.6

MPaKTUYECKHUX PaboT
3amuTa TBOPUYECKUX
pabor

3ammra
WHIMBUTyJIbHBIX
MIPOEKTOB
KonTponbhas padora
Brmonaenune
9K3aMEHAIMOHHBIX
3aaHuN

OK 06. IIposBasaTh
IpaX1aHCKO-TIATPHOTHYECKYIO
MO3UIINIO, IEMOHCTPUPOBATH
OCO3HaHHOE ITOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX

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

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Temu1 7.1,72,7.3,74,7.5,7.6,

TectupoBanue
VYceTHbI onpoc
MareMaTU4eCcKui
JUKTaHT
NuauBunyanbHas
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00IIEeYeIIOBEUECKUX
LIEHHOCTEH, IPUMEHSATh
CTaHJapThI
AHTUKOPPYILIUOHHOTO
ITOBEICHUS

7.7 I-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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

CaMOCTOATCIIbHAA
pabota
IIpencraBnenue
pe3yabTaTOB
IPaKTUYECKUX padoT
3amura TBOPUECKUX

pabor
3amura
WHIBUIYaTbHBIX
MIPOCKTOB
KonTponbHas padbora
Brinonxenue
9K3aMEHAaIIMOHHBIX
3aJaHUuN
OK 07. ConencTBOBaThH P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COXPaHCHHIO OKPYKAOIICH 1.6 YcTHBIN onpoc
CpeJIbl, PeCypcochepeskeHHIo, 12) 62, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/C, | MaremaTmueckuii
3¢ dEeKTUBHO AEHCTBOBATH B : JTUKTAHT
o P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
HPEIBRIRIHbI YA P4, Tembi 4.1,42, 43,44, 45,46, 47 | HauBHIyaibHAs
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIEHAS
P 5, Temsr 5.1,5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,

IPaKTHYECKUX PadOT
3aiuTa TBOPUYECKUX

7.13,7.14,7.15,7.16, 7.17 paGor

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JamuTa

P9, Temr1 9.1,9.2,9.3,9.4,9.5 WH MBIy ATHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MIPOEKTOB

P11, Temsr 11.1, 11.2, 11.3 TI-0/c, KoHTposHas pabora

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

P12, Tems 12.1, 122,123, 12.4 Brmonere

P 13, Temsi 13.1, 13.2,13.3,13.4, 13,5 | PX3aMCHANHORHBIX

-o/c, 13.6 afiatiy

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
IIK 1.1. OcymiecTBisaTh P 1, Tema 1.3 TectupoBanue
pacieTHO-KaccoBoe P2, tema 2.5 VYcrHbIil onpoc
00CITy KHBAHNE KIHEHTOB; P 3, Tema 3.3 MareMaTH4eCKHUi

P4, Tema 4.7 JUKTaHT

P 6, Tema 6.10 NunuBunyanbHas

P7,Tema7.7,7.10 CaMOCTOSITENbHAs

P 8, Tema 8.5 paborta

P11, Temall.6 [IpencraBnenue

P 12, Tema 12.2 pe3yabTaToB

P 13, Tema 13.3, 13.6

MPaKTUYECKUX padoT
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P 14, Tema 14.5

3aiuTa TBOPUYECKUX
pabor

3amura
WHIBUIYaIbHBIX
MIPOCKTOB
KontponpHas padora
Brmonnenue
9K3aMEHALMOHHBIX
3aJaHui
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