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PabGouass mporpamma ydeOHON mucturIMHB «MareMaTuka» pa3paboTaHa Ha OCHOBaHWHU (elepaibHOTO
TOCYIapCTBEHHOTO  00pa30BaTebHOTO  CTaHAApTa CpeaHero mnpodeccuoHaNbHOrO  00pa3oBaHHs O
crenaibHocT  29.02.10 KoHCTpyHpoBaHue, MOJAEIMPOBAHNE U TEXHOJOTHUS M3TOTOBJICHUS W3IEIUN JIETKON
IPOMBILIUIEHHOCTH (10 BUJAaM), YTBEPXKACHHOrO IpukKazoM MuHuctepcrBa mpocselieHuss Poccuiickoit
Oenepanun ot 14.06.2022 N443, yuyeOHOTO MIaHa MO MPOrpaMMe MOATOTOBKH CIICIIHAIIMCTOB CPEIHETO 3BEHA
KoncrpyupoBanue, MonenupoBaHUE W TEXHOJIOTHSI WM3TOTOBIEHUS H3ACIUNA JIETKOM MPOMBIIUIEHHOCTH (10
BHJIaM).
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1.0BIIASI XAPAKTEPUCTHUKA PABOYEI IPOT'PAMMBI OBIIIEOBPA30BATEJILHOI
JTACIATITAHBI

C00.02.01 «kMaTemaTuKa»

1.1.MecTO0 AUCHUILIHHBI B CTPYKTYpe mnpodeccnoHanbHOli o0pa3oBaTenbHoii nporpammbl CIIO:

OO0weobpazoBarenbHas JUCHUIUIMHA «MareMaTuka» sBIeTCs 00s3aTebHOM Y4acThio 00111e00pa3oBaTeIbHOIO
LUKJa [pOrpaMMbl IIOATOTOBKM CIIELUAIUCTOB cpeaHero 3BeHa B coorserctBun ¢ PI'OC CIIO mno
crenrainbHocT 29.02.10 KoHcTpynpoBaHue, MOJECTUPOBAHUE M TEXHOJIOTHS M3TOTOBJICHUS W3IEIUN JIETKON

MPOMBIIINIEHHOCTH (I10 BUaM).

1.2. llesan u niiaHMpyeMble pe3yabTaThl OCBOCHHUS UCHUIIIHHBI:
1.2.1. Heap AMCHUILIHHBI
CopepxaHrie MpOrpaMMbl 00IIe00pa30BaTEIILHON NTUCIUIUIMHEI «MaTemMaTnkay HampaBlIeHO Ha JIOCTHIKECHUE
pe3ynbTaTOB €€ W3 y4deHuss B cooTBeTcTBUU C TpeboBaHusMu PI'OC COO c ydyetroMm mnpodeccroHaTbHOU
HanpasieHHoctu PI'OC CIIO.

[Inanupyembie pe3ynbTaThl OCBOEHHUS 00111e00pa30oBaTEILHON TUCHUIITIUHBI

OO0mrue KoMNneTeHINHA

IInanupyemsble pe3yJbTaThl 00yUeHHs

Oomue

,}II/ICIII/II[J'[I/IHaprIe

OK 01 Breibupath
CIIOCOOBI PELICHUS
Bagay
npodeccruoHanbHON
NeITeIbHOCTH
PUMEHUTEIBHO

K Pa3InIHBIM
KOHTEKCTaM

B yacTu Tpyq0BOro BOCIIUTAHMUS:

- TOTOBHOCTb K TPYJly, OCO3HaHHE
[ICHHOCTHU MacTepCTBa, TPYyA0I00ue;
- TOTOBHOCTb K aKTHBHOM
NesITeIbHOCTH TEXHOJIOTUYECKOH 1
COLIMAJILHOW HAaIpaBJIEHHOCTH,
CIIOCOOHOCTh MHULIMMPOBATb,
[IAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATH TAKYIO JESTEIbHOCTD;

- UIHTEpEC K pazIn4HbIM cepam
npodeccnoHaIbHOM 1€ TeTbHOCTH,
OBnazneHne yHUBEPCAIbHBIMU
y4e€OHBIMH [TO3HABATEIbHBIMU
TEMCTBUSIMHU.

a) 0a30BBIC TOTUUECKHUE ICUCTBUS:

- CaMOCTOATEIBHO (hOPMYIUPOBATH U
AKTyaJIn3UpOBaTh MPOOIEMY,
[paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIECTBEHHBIN
[IPU3HAK WIA OCHOBAaHUS AJIs
CpaBHEHMsI, KJIacCU(UKALIUHN U
0000IICHHS;

- OIIPENENISATH LIETH IEATENbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUH UX
ITOCTHKEHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
[IPOTUBOPEYHS B pacCMaTPUBAEMBbIX
SIBIICHUSX

- BHOCUTb KOPPEKTHUBBI B
NESTENIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LEIISAM,

-BJIAJICTh METONAMH JJOKA3aTEIbCTB,
QITOPUTMaMU PELICHUs 3a/1a4; YMEHUE
(bopMyIMpOBATh OIIPECIICHUS, AKCUOMBI U
T€OpEMBI, IPUMEHSTh UX, IPOBOJUTH
TOKa3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUS
3ajad;

- YMETb OIIEPUPOBATH IMOHATHIMU: CTEIIEHb
qrcia, Jorapu(m 4rcia; yMeHHUE BBITOTHAT
BbIUKCIICHNE 3HAUE€HUHN U TpeoOpa3oBaHus
BHIPKEHUH CO CTENICHAMH U JlorapupMamH,
peoOpa3oBaHus IPOOHO-PALIIOHATBHBIX
BBIPAKCHMUIA;

- YMETb OIIEPUPOBATH ITOHATUAMMU:
palMOHaJIbHBIC, UPPALIMOHAJIBHEIE,
[MOKa3aTeJIbHbIC, CTCIICHHBIE,
norapu@muuecKue, TPUrOHOMETPUUYECKUE
YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONIEpUPOBATh MOHATUAMU: PYHKIIHS,
HenpepbIBHAS (PYHKILMS, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeICHHbIN HHTEerpa;
YMETb HaXOIUTh IIPOU3BOAHBIEC 3JIEMEHTAPHBIX
(yHKLNH, UCTIONB3YsI CIPABOYHBIE MaTepHAIbL;
MICCIIEIOBAaTh B IPOCTEUIINX CITydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJBIINE U
HAaUMEHbIINE 3HAYCHUS] PYHKIIHUA; CTPOUTH
rpaKyu MHOTOUYJIEHOB C UCIIOJIb30BAaHUEM
arrapara MaTeMaTHYECKOTO aHAIN3a;
[IPUMEHSATH IPOU3BOJHYIO IIPU PELIEHUU 3a1a4
Ha JBUKEHUE; PEIIATh IPAKTUKO-
OpUEHTHPOBAaHHBIE 33124 HA HAUOOJbIIUE U
HaVMEHbIINE 3HAYCHMs1, HA HAXO0XKICHUE IIYTH,




OIICHUBATh PUCKU TIOCIIEICTBHIA

eI TeIbHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIIIICHUE
[IPU PEIICHNUN KU3HCHHBIX TTPOOIEM
0) 0a30BBIC UCCIIEIOBATEIIBCKIE
MEeNCTBUA:

- BJIaJICTh HaBBIKAMHU y4eOHO-
MCCIIEI0BATENIBCKON U IPOEKTHON
eI TeIbHOCTH, HaBBIKAMH
pa3perieHus mpooieM;

- BBISIBIISIT IPUYHUHHO-CJICICTBEHHBIC
CBSI3U U aKTYaJIM3UPOBATh 33/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HaXOJIUTh apIYMEHTHI JJIs
TOKa3aTeNIbCTBA CBOMX YTBEP)KICHUM,
3a/1aBaTh MapaMeTPhbl U KPUTCPUH
[peIICHUS;

- AaHAJTM3UPOBATH MOJTYYECHHBIC B XOJI€
[PEIICHUS 33a]Ja4H PE3YJIbTAThI,
KPUTHYCCKH OIICHUBATH UX
ITOCTOBEPHOCTD, TPOTHO3UPOBATh
M3MEHEHHE B HOBBIX YCIIOBUSX;

-- YMETb NIEPEHOCUTH 3HAHUS B
MMO3HABATENIbHYIO U MPAKTUYECKYIO
00J1aCTH >KU3HEICATEIHEHOCTH;

- YMETh HHTCTPUPOBATH 3HAHUS U3
[Pa3HbIX IPEIMETHBIX 00JIacTel;

- BBIZIBUTATh HOBBIC HICH, ITPEJIaraTh
OpUTHHAIILHBIE TTOIXO/IbI U PEIICHUS;
1 CIIOCOOHOCTD UX HCIIOJb30BAaHHS B
[M03HABATEILHOM U COIMAIbHOM
MpPaKTHKE

CKOPOCTH M YCKOPEHUS;
- YMETh OIEPUPOBATH MOHATHAMU:
panroHanbHas QYHKIMS, TOKa3aTeIbHas
(dbyHKIMS, cTeneHHas QyHKINS,
imorapudmudeckas GyHKIIHS,
TPUTOHOMETpUUYECKHE QPYHKIMH, OOpaTHbIE
(YHKIIMH, YMEHHUE CTPOUTH TpaduKu
M3y4eHHBIX (DYHKIIHIA, NCTIOJIb30BaTh rpauku
[IpU U3YYSHUH MTPOIIECCOB U 3aBUCUMOCTEH, IpH
PELICHUH 33]1a4 U3 APYTUX YIEOHBIX TPEIMETOB
1 337124 U3 peasibHOM JKU3HU; BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX]ly BETMUMHAMU;
- YMETh pelIaTh TEKCTOBBIE 33/1a4H Pa3HbIX
TUIIOB (B TOM YHCJI€ HAa IPOLIEHTHI, 10JIU U
YaCTH, HA IBUKEHUE, paboTy, CTOUMOCTb
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a4u U3 00JIaCTH
YIIPABJICHUS IMYHBIMHA U CEMEHHBIMU
(bmHAHCAMM); COCTABIIATH BBIPAKEHHUS,
YpaBHEHHsI, HEPABEHCTBA U X CHCTEMBI 110
YCIIOBHIO 3a]1a4H, HCCIIEI0BATH TOJTYYEHHOE
pEeLLICHHE U OLIEHUBATh IPABIONOI00HOCTh
PE3yIbTATOB;

- YMETh OIIEPUPOBAThH MOHATHSIMHU: CpEAHEE
apumeTHyecKoe, MeiMaHa, HanboJbIlee U
HaMMEHBIIIEe 3HAYCHUS, pa3Max, TUCIIepPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HA0b0OPa;
YMETh M3BJIEKaTh, MHTEPIPETUPOBATH
MH(pOpPMAINIO, TIPEACTABICHHYIO B TaOJIHIIax, HA
muarpaMmax, rpagukax, OTpaxkarouyro
CBOWCTBA peaJIbHBIX MPOLIECCOB U SABICHUIA;
[PECTaBIATh HH(OPMAIMIO C TTIOMOIIBIO
TaOJIUI] U AMarpaMM; UCCIIEJ0BaTh
CTaTUCTHYECKUE JTAHHBIE, B TOM YHCIIE C
MpUMEHEHHEM Tpa@uueCKUX METOI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH IMOHATHIMU: CIIy4aHBINA
OIIBIT U ClTyyaifHOe cOObITHE, BEPOSITHOCTD
CJIy4aifHOrO COOBITHS; YMEHHUE BBIYUCIIATD
BEPOSITHOCTH C UCIIOJIb30BAaHUEM I'papUuecKux
METO/I0B; IPUMEHSTH (POPMYJIBI CIIOXKEHUS U
YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYIBI IPU PELLICHUH 3a7a4;
OIIEHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHH;
3HAaKOMCTBO CO CITyYaiHBIMH BETHUYUHAMU;
YMEHHUE TIPUBOTUTH PAMEPHI IPOSIBIICHHS
3aKOHa OOJIBIIMX YHCET B IPUPOJHBIX U
0OI1IeCTBEHHBIX SBJICHUSX;

- YMETh OIEPUPOBAThH MOHATUAMU: TOUKA,
psiMasi, III0CKOCTb, IPOCTPAHCTBO,




ITBYTPAHHBIN YTOJ, CKPEIUBAIOIIUECS TPSIMEIE,
MapajuIeTbHOCTD U IEPIICHIUKYISIPHOCTh
[PSIMBIX ¥ IJIOCKOCTEH, YTOJI MEXKAY PSIMBIMH,
YTOJI MEXKAY TPSMO U TIOCKOCTBIO, YTOJ
MEXTy TUIOCKOCTSIMH, PACCTOSIHAE OT TOYKH JI0
[IOCKOCTH, PACCTOSTHUE MEXTY MPSIMBIMH,
[PACCTOSIHUE MEXTY IUIOCKOCTSIMH; YMEHUE
MICTIOJIB30BATh TP PEIICHUH 3a/1a4 N3yUCHHbIE
(bakThl ¥ TEOPEMBI INITAHUMETPUHN; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO
MUDa;

- YMETh ONEPUPOBATH MOHITHIMU:
MHOTOTpaHHHK, CEYeHUE MHOTOTPaHHUKA, KYO,
napajuieNienure ], Ipu3Ma, nupamuaa, purypa u
[MOBEPXHOCTh BPAICHUS, IIMJIMHIP, KOHYC, IIap,
cdepa, cedeHust GUTYPHI BpaIlleHHs], TUIOCKOCTb,
Kacaromascsi cepsl, MUIMHIPA, KOHYCA,
[UIOIIAb TOBEPXHOCTH MTUPAMHUJIBI, TPU3MBI,
KOHYCa, WINHAPA, III0MAas cepsl, 00beM
KyOa, IPSIMOYTOJIFHOTO TapaliesienuIe a,
[TUpPaMUJIbl, TPU3MBI, IWIMHPA, KOHYCA, [1apa;
YMEHHUE H300pakaTh MHOTOTPAaHHHUKH U
[MOBEPXHOCTHU BPAIICHUS, UX CEUYCHUS OT PYKH, C
[TOMOIIIBIO0 YEPTESIKHBIX UHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATH
CHMMETPHIO B TPOCTPAHCTBE; yMEHUE
pacrio3HaBaTh MPABUIIbLHBIE MHOTOTPAHHUKHY;

- YMETh ONIEPUPOBATH MOHATUSIMU: IBIKEHUE B
[IPOCTPaHCTBE, MOA0OHbIE (PUTYPHI B
[IPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIEHUE
ruIoIael noBepxHocTeil 1 00bEeMOB MOJOOHBIX
(buryp npu perieHnu 3aay;

- YMETh BBIYHUCIIATH TCOMETPHUCCKUC BETHUNHBI
(nyuHAa, yroi, TIomaas, 00beM, TUIOAdb
MMOBEPXHOCTH ), UCTIOIB3Ys U3YUCHHBIE
(hOpPMYJITBI U METOJIBI,

- YMETh ONEPUPOBATH MOHATUSIMHU:
[PsIMOYTOJIbHAS CUCTEMA KOOPIMHAT,
KOOpPJIMHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJSIPHOE MTPOU3BECHUE, YTOJI

MeX Ty BEKTOpaMH, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA HA YUCIIO; HAXOAHTH C
MTOMOIIIBIO N3YYEHHBIX (DOPMYIT KOOPIMHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHUE MEXKILY TBYMSI
TOYKAMH,

- YMETh BBIOMPATH TOIXOSIINIA U3YICHHBIN
METO/T JIsl PEeIIeHHs 3a7auu, paclo3HaBaTh
MaTeMaThuueckue (hakThl 1 MaTeMaTHIECKHE
MOJIETTH B IIPUPOTHBIX W OOIIECTBEHHBIX




SIBIICHUSIX, B ICKYCCTBE; YMEHHE MTPUBOUTD
[PUMEPbl MATEMATHIECKIX OTKPBITHIMA
[POCCUICKON U MUPOBOM MaTeMaTUYECKOU
HAYKH.

- YMETh ONEPUPOBATH MOHATUSIMHU:
onpezeNieHne, akcuoMa, Teopema, CIe/ICTBUE,
CBOICTBO, IPU3HAK, 10KA3aTEILCTBO,
[PaBHOCHIIbHBIE (POPMYITMPOBKH; YMEHHE
(hopMyIpoBaTh 0OPATHOE U MPOTHBOIIOIOKHOE
YTBEPXKACHHE, TPUBOIUTH IIPUMEPHI U
KOHTPIPUMEPHI, UCTIOIB30BaTh METO]
MaTeMaTHYeCKON MHAYKIUU; TPOBOAUTH
TOKa3aTeNIbHbIE PACCYXKICHUS MPU PELUICHUH
3aJ1a4, OLICHUBATh JJIOTUYECKYIO MTPABUIBHOCTh
[PaCCYXICHUI;

- YMETb ONEPUPOBATH MOHATUSIMU: MHOXKECTBO,
MO IMHOXECTBO, OTIEPAINU HaJl MHOKECTBAMH,
YMEHHUE HCITOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN armapar JJisi OMUCAHUS
[PEaTbHBIX MPOIIECCOB U SBJICHUN TPU PEIICHUH
3aja4, B TOM YHCIIE U3 APYTrux y4eOHbIX
[pPEeIMETOB;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad), AepeBo, UKL, Tpad Ha
[IOCKOCTH; YMEHHE 33/1aBaTh ¥ ONKCHIBATD
rpadpl pa3TUYHBIMUA CIIOCOOAMMU; UCTIONH30BATh
rpadbl Ipy pEIICHUH 3a/1a4;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHIMHU:
CcoueTaHue, NepecTaHOBKA, YUCIIO COUETaHHH,
U1CII0 TIepecTaHoBOK; OMHOM HploToHa; ymMeHue
[IPUMEHSITh KOMOMHATOPHBIE (PAKTHI U
paccyXIeHUs Ui pelIeHus 3a1ay;

-yMETb OTIEPHPOBATH IOHATHSIMHE: HATYpaJIbHOE
YHCII0, II€JI0€ YUCII0, OCTATOK 110 MOJYJIIO,
paMOHAIIFHOE YUCII0, UPPAIIMOHATFHOE YUCIIO,
MHOYKECTBA HATYpaJIbHBIX, IIEITBIX,
paIlOHATBHBIX, TEHCTBUTENBHBIX YHCEN,;
YMEHHUE MCII0JIb30BaTh MIPU3HAKH JIEJIUMOCTH,
HAUMEHBIINN 00Ul 1eUTeNnh U HaUMEHbIIIee
oO11ee KpaTHoe, anroput™M EBkinia npu
PELLICHUH 33]1a4; 3HAKOMCTBO C Pa3TUYHBIMU
MO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
CTETICHB C IIEJIBIM ITOKa3aTelieM, KOPEHb
HATYpaJIbHOH CTENICHH, CTETICHb C
pallOHAJIBHBIM ITOKa3aTelleM, CTENEeHb C
eiCTBUTENIbHBIM (BEILIECTBEHHBIM)
rokasareseM, Jorapudm ducia, CHHYC, KOCHHYC
1 TAHT'€HC TPOU3BOJIBHOTO YUCIIA;




- YMETh ONEPUPOBAThH MOHATHIMHU: TOKAECTBO,
TOKIECTBEHHOE MpeoOpazoBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUHN U
HEPaBEHCTB, PABHOCUIIBHOCTb YPaBHEHHH,
HEpaBEHCTB U CHCTEM, palluOHAJIbHbIE,
ppaltoHalIbHbIE, T0KA3aTeIbHbIE, CTCTICHHBIE,
lTorapu(pmMUUecKue, TPUroHOMETPUYECKHE
YpPaBHEHHsI, HEPAaBEHCTBA U CHCTEMbI; yMEHHE
peraTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
[MOMOILIBIO PA3IUYHBIX IPUEMOB; PEIIaTh
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI C
apaMeTpoM; IPUMEHSATh YpPaBHEHHUS,
HEPaBEHCTBA, X CUCTEMBI AJISl PEIIEHUS
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 pa3InyHbIX
oOsacTeld HAyKU U peaIbHOM JKU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUSIMHU:
rpaduk Qyakmun, ooparHas QyHKIUS,
KOMITO3UIUS QYHKIUH, THHEHHAs yHKIHS,
KBaspaTUyuHas (yHKIUS, CTeNIeHHas: (YHKIUS C
[IEJIBIM TTOKa3aTeIeM, TPUTOHOMETPUIECKHE
(byHKLMH, 0OpaTHbIE TPUTOHOMETPUYECKHE
(byHKLMY, TOKa3aTeNbHas U Jorapudmuyeckast
(YHKIIUN; YMEHUE CTPOUTH rpauKu PyHKIIHIHA,
BBINOJIHATH Pe00pazoBaHusl rpauKkoB
yHKuMii;

YMEHHUE HCIIONIb30BaTh rpaduku QyHKIUN s
M3ydeHHsI IPOLIECCOB M 3aBUCUMOCTEH MpH
PELICHUH 33124 U3 APYTUX YICOHBIX MTPEIMETOB
1 13 peasibHON KM3HU; BBIpakaTh pOpMyJIaMu
3aBUCUMOCTH MEX/1y BETUUYNHAMM;

YMEHHE CBOOOHO ONEpUPOBATh MOHATUIMHU:
YETHOCTh (PYHKILIUH, IEPUOAUYHOCTD (PYHKIIHH,
OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTb
(byHKIMH, SKCTpeMyM (yHKLIMHU, HAaUOOJIbIIee U
HaMMEHBIIIee 3HAYCHUsT PYHKIIMU Ha
MPOMEKYTKE; YMEHHUE MPOBOAUTH MCCIICIOBAHNE
yHKIHH;

YMEHHUE MCII0JIb30BaTh CBOICTBA U rpaduku
(byHKUMN 1715 pelieHus] ypaBHEHH, HEpaBEHCTB
1 337124 ¢ TapaMeTpaMu; n300pakaTh Ha
KOOPJIMHATHOH MJIOCKOCTH MHOKECTBA PEIICHUI
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
[OCJIeIOBATEIBHOCTD, apu(METHIECKAS
Mporpeccusi, reOMeTpruIecKas mporpeccus,
OeckoHeyHO yObIBarolasi reOMeTprUIecKas
[porpeccusi; yMeHHUe 3a/1aBaTh
[10CJIeI0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO

PEKYpPPEHTHBIX (HOpMYIT;




- YMETh ONEPUPOBATH MOHATHIMHU:
HETPEPbIBHOCTH (PYHKIIUH, aCUMIITOTHI rpaduka
(byHKLMY, IepBasi U BTOpast IPOU3BOAHAS
(YHKIIMH, TEOMETPUUSCKUI 1 PU3HMISCKUI
CMBICTI TPOM3BOTHOM, IepBOOOpa3Hasi,
OIIpEe/IeTICHHBI HHTETPA; yMEHHE HAXOAUTh
ACHMIITOTHI rpaduka GYHKINH; yMCHHE
BBIYUCIISATH IPOU3BOIHBIC CYMMBI,
[IPOM3BEACHNUS, YACTHOTO U KOMITO3UIHH
(byHKLINH, HAXOAUTH YpaBHEHUE KacaTeIbHOM K
rpaduKy QyHKIUH,

YMEHHE MCIIOIb30BaTh MMPOU3BOTHYIO JUIS
Miccae0BaHUs (DYHKITUH, 711 HAXOXKIACHUS
HAMTY4IIEero PeIIeHHUs B IPUKJIAJHBIX, B TOM
YHCIIE COIMANTBbHO-I)KOHOMUYECKHUX H
(bu3HYecKuX 3aqa4dax, Uil ONpeaeIeHUs]
CKOPOCTH M YCKOPEHHS; HAXOAUTh ILIOLIAIN 1
00BEMBI PUTYP ¢ TOMOIIBIO HHTETPAIa;
[IPUBOAUTH TIPUMEPBI MATEMAaTHIECKOTO
MOJICIIMPOBAHUS C TTIOMOIIBIO

mud depeHIManbHBIX YpaBHEHUI;

- YMETh ONEPUPOBATh NOHATHUIMH: KOMIIEKCHOE
UHCII0, CONPSDKEHHBIE KOMILJICKCHBIE YUCIa,
MOZYJIb ¥ apT'yMEHT KOMIUIEKCHOT'O YHCIIa,
(bopma 3armMcu KOMIUIEKCHBIX YUCENT
(reoMeTpuvecKasi, TPUTOHOMETPUIECKas 1
asireOpanyeckasi); yMeTb POU3BOAUTH
apu(METHYECKIE JEHCTBUS C KOMIUIEKCHBIMA
YHCIaMU; IPUBOANUTH MPUMEPHI UCTIONb30BAHUS
KOMIIJIEKCHBIX YHCET;

- YMETh CBOOOJTHO OIEPUPOBATh MOHATHAMU:
cpeaHee apupMeTHYECKOe, MeaHa,
HanOoJIbIIIee M HANMEHBIIIEe 3HAYCHUS, pa3Max,
IycTIepCcHs, CTaHIApTHOE OTKIOHEHHE ISt
OTIHCaHMSI YUCIIOBBIX JAHHBIX; YMEHHE
MICCIIE/IOBATh CTATUCTUYECKUE TAaHHBIE, B TOM
qrcie ¢ MPUMEHEHUEM rpaduyeckux MEeTO/I0B U
HIIEKTPOHHBIX CPEJCTB; rpauuecKu
MCCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C
[TOMOILBIO JMAarpaMM pacCeuBaHUs U JTMHEHHON
perpeccum;

- YMETh HAXOJIUTh BEPOSTHOCTH COOBITHH C
MCTIOJT30BaHUEM I'pa)UIECKUX METOJIOB;
MIPUMEHSTH JUTS PEIICHHS 3a7a9 (OPMYITBI
CJIOKEHUSI 1 YMHOXKEHUST BEPOSITHOCTEH,
(bopMyITy MOTHOI BepoATHOCTH, (popMyTy
bepHyI, KoMOuHATOpHbIE (HAaKThI U (OPMYIIHI;
OLIEHUBATh BEPOSTHOCTH PeaIbHBIX COOBITUH;
YMEHHUE ONepupOBaTh MOHATUAMU: CIydaiiHas




BEJIMYMHA, PaCIIPEIEIIeHUE BEPOATHOCTEH,
MaTEMaTUYECKOE OXKHUIaHNUE, TUCTIEPCHS U
CTaHJAPTHOE OTKIIOHEHHUE CIIy4aiiHOU
BETMYMHBI, QYHKIMM paclpeaesieH s U
[JIOTHOCTH PABHOMEPHOTI'0, I0KA3aTEJILHOTO U
HOPMAaJIbHOT'O PAaCHpeeICHUN; yMEHUe
MICTI0JIb30BaTh CBOMCTBA N3Y4YE€HHBIX
pacrpeiesieHui AJ1s peleHus 3a1a4;
3HAKOMCTBO C ITOHATUSMH: 3aKOH OOJIBIINX
YHCEN, METO/IbI BHIOOPOYHBIX MCCIIEIOBAHUA;
YMEHME TPUBOIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHMCET B IPUPOJHBIX U
0OI11ECTBEHHBIX SBJICHUSX;

- YMETh CBOOOJJHO ONEPUPOBATh MOHATHAMU:
TOYKa, MpsiMasi, IIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUHA yrojl, IByrpaHHbIN yro,
TpEXTPaHHBIN YIroJl, IePeCEKaroIInecs,
[apajuleJIbHbIE U CKPEIIMBAIOIINECS IPSIMBIE,
[apajuIeIbHOCTD U NEPIEHIUKYISIPHOCTh
[IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY IPSIMbIMU,
YTOJI MEXKAY NPSAMON U IIIOCKOCTbIO, YTOJ
MEXy IUIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh
[IpU PELICHUH 331a4 U3yUEeHHbIE (DaKThl U
TeopeMbl IJIAHUMETPUN; YMEHHUE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOILIEM
MUpE;YMEHUE ONEPUPOBATH MOHATUSMU:
MHOTOTPaHHUK, CEYEHUE MHOTOI'PaHHUKA,
[IpaBWJIbHBII MHOTOI'PaHHUK, IpU3Ma,
nupamMuia, GUrypa 1 HOBEpXHOCTb BpAIllCHUS,
[WUIMHAP, KOHYC, ap, cdepa, pa3BepTka
[TOBEPXHOCTHU, CEUEHUS KOHYCa U LIWJINHAPA,
[apajuleJIbHbIE OCH MJIM OCHOBAHMIO, CEUEHHE
[11apa, MII0CKOCTh, Kacarouasics cepsl,
[MIMH]Ipa, KOHYCa; YMEHHE CTPOUThH CEUEHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAHHUKH,
(urypsl ¥ MOBEPXHOCTH BPAIICHUS, UX CEUCHHUS,
B TOM YHCJIE C IIOMOILBIO 2JIEKTPOHHBIX
CPEJICTB; YMEHHE IPUMEHSTH CBONCTBA
reoMeTpHUECKUX (PUTYp, CAMOCTOSTENEHO
(opMyIHpOBATh ONPEEIICHUS U3Yy4aeMBbIX
(buryp, BbLABUraTh TUIOTE3BI O CBOMCTBAX U
[pU3HaKax reOMETPUUECKUX Quryp,
00OCHOBBIBATh WJIM ONPOBEPTraTh UX; YMEHUE
[IPOBOJIUTH KJIaCCHU(PUKAIHIIO (PUTYP TIO
[Pa3JIMYHBIM PU3HAKAM, BBITIOJTHATh
HE00XO0IMMBIE IOTIOTHUTENIbHBIE TIOCTPOCHHUS;
- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHAMHU:
ruiomanb Gurypsl, 00bemM GUrypsl, BeauuuHa
yTJ1a, pacCTOSIHUE OT TOUKH JI0 MJIOCKOCTH,




[pacCTOSTHUE MEXKY MPSMBIMH, PACCTOSTHUE
MEKTy TUIOCKOCTSIMH, TUIOIIAIb ChepBhl,
[I0MIA/1b TOBEPXHOCTU MTUPAMUIBI, TPU3MBI,
KOHYyCa, [IINHIpA, 00BeM KyOa,
[PsIMOYTOJIBHOTO TIapasuiesienunea,

MU PaMU/JIbI, TPU3MBL, IUIMHAPA, KOHYCA, 11apa;
YMEHHE HaXOUTh OTHOILLIEHUE 00HEMOB
MoJ00HBIX QUTYp;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
ITBIYKEHHE, TTAPAJUICIILHBIA IEPEHOC, CAMMETPUS
Ha TUIOCKOCTH U B TIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3zoBaHue 1Moa00us, MOAOOHBIE PUTYPHI;
YMEHHE Pacro3HaBaTh paBHbIE U MOI00HbBIE
(burypsl, B TOM 4ucie B IPUPOJE, UCKYCCTBE,
APXUTEKTYpE; YMEHUE UCTIOIb30BaTh
reOMETPUYECKUE OTHOIICHHUS, HAXOAUTh
rCOMETPUUYCCKUE BEIMUUHBI (IJIMHA, YO,
[J101113]1h, 00BEM) TIPH PEUICHUU 3a]1a4 U3
MPYTUX y4eOHBIX MPEAMETOB U U3 peaibHOU
PKU3HU;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
MPsIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP,
KOOpJMHATHI TOYKH, KOOPIUHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha
YHCII0, PA3JIOKEHIE BEKTOpa 10 0a3ucy,
CKaJISIPHOE TIPOM3BEICHUE, BEKTOPHOE
[IPOM3BE/ICHNE, YTOJ MKy BEKTOPAMH,
YVMEHHE UCITOJIb30BaTh BEKTOPHBINA U
KOOpPJMHATHBIN METOJ ISl pEIICHUS
reOMETPUUYECKUX 3a/1a4 M 3a/1a4 IPYTUX
Y4eOHBIX TPEIMETOB; ONIEPUPOBATH MOHITHIMHU:
MaTpuna 2x2 1 3x3, onpeneauTenb MaTPUILIbL,
COMETPHUYCCKUN CMBICT ONPEICITUTEIIS;

- YMETh MOJICITMPOBATh PeATbHBIC CUTYAIlUN Ha
SI3BIKE MAaTEMATUKH; COCTABIISATH BBIPAXKCHUS,
VpaBHECHHS, HEPABCHCTBA U UX CUCTEMBI T10
YCIIOBHIO 3a/1a4H, UCCIIEI0BATh MOCTPOSHHbBIE
MOJIEJIH C MCIIOJIb30BAHUEM armapara anreOpsl,
MHTEPIPETUPOBATH MMOTYYCHHBIN Pe3yNbTaT;
CTPOUTH MAaTEMAaTUYECKUE MOJIENN C TIOMOIIIBIO
r€OMETPUUYECKUX MOHATUH U BEIMYHMH, PEIIaTh
CBSI3aHHBIC C HUMH MTPAKTHYCCKHE 33]1a9H;
COCTaBIISATH BEPOATHOCTHYIO MOJICIh H
MHTEPIPETHPOBATH IMOTYICHHBIN PE3yIIbTaT;
[peIIaTh MPHUKIIATHBIC 33]]a9H CPEJICTBAMU
MaTEeMaTHYECKOT0 aHalli3a, B TOM YHUCIIe
COLMATbHO-9KOHOMHYECKOTO ¥ (PU3NIECKOTO
XapakTepa,;

- YMEHHE BBIOMPATH TTOIXOSIINA METO T JJIs




pEIIeHUs 33a/1a4i; TOHUMaHUE 3HAUUMOCTHU
MaTeMaTUKU B U3YYEHUU TPUPOIHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBJICHUN; yMEHUE
[pacro3HaBaTh NMPOSIBICHNE 3aKOHOB
MaTEeMaTHKU B ICKYCCTBE, YMEHHE MTPUBOIUTH
[pUMepbl MATEMaTUUYECKUX OTKPBITHIA
[POCCHUICKOM ¥ MHUPOBOM MaTEMaTUYECKON

HayKU

OK 02 Wcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOVCKa, aHAIM3a U
MHTEPIPETANN
nHopMaIuu, u
WH(POPMAIIMOHHBIC
TEXHOJIOTHH IS
BBITIOJTHCHMSI 32/1a4
po(dhecCHOHATLHOM

e TeIIbHOCTH

B 00acTi IEHHOCTH HAYYHOTO
MO3HAHUS:

-c(hopMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U
00I11€CTBEHHOH NMPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTEe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IOJUKYJIBTYPHOM
MUDE;

- COBEPIIEHCTBOBAHUE SA3bIKOBOM U
YUTATEIbCKOM KYJIbTYpBI KaK
CpeACTBa B3aUMOJICHCTBUS MEXTY
UTFOIBMU M TTIO3HAHUS MUPA;

- OCO3HAHUE LIEHHOCTH HAayYHOH
NesITeIbHOCTH, TOTOBHOCTD
OCYIECTBIISITh MIPOCKTHYIO U
MCCIIEIOBATEIIBCKYIO JACSITEITbHOCTD
WH/IMBUIYAJIbHO U B TPYIIIIE.
OBnajieHue yHUBEPCaIbHBIMU
y4e€OHBIMM [TO3HABATEIbHBIMU
NIEHCTBUAMMU:

B) paboTa ¢ uHpopmMaruei:

- BIIQJIETh HABBIKAMH TTOJTyYCHHS
MHGOPMAIIUN 13 HCTOYHIKOB Pa3HBIX
TUTIOB, CAMOCTOSITEITLHO
OCYILIECTBIISATH TIOMCK, AaHAJIN3,
CHUCTEMaTH3alMIO0 U UHTEPIPETALUIO
MH(pOPMALIUU Pa3IMYHBIX BUJIOB U
(bopM NpeCTaBICHHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX
(dopmarax ¢ y4eToM Ha3HaYeHHUS
MH(POPMAIIAHY U LIEJIEBOH ayTUTOPHH,
BbIOMpasi ONTUMANIBHYIO (hOpMY
MPECTaBICHNS U BU3yaTH3allHH;

- OIICHUBATH JIOCTOBEPHOCTH,
IIETHTUMHOCTb UH(POPMAaLIUH, ee
COOTBETCTBHUE MPABOBBIM U MOPAJIbHO-
ATUYECKHM HOpMaM;

- HCIIOJIb30BaTh CPECTBA
1H(OPMaLlMOHHBIX U

- YMETh OIEPUPOBATH MOHATHIMU:
panroHanbHas QYHKIMS, TOKa3aTelbHas
(dbyHKIMS, cTeTIeHHas (yHKINS,
imorapudmudeckas GyHKIIHS,
TpuroHomMeTpudeckue GpyHkuuu, oOpaTHbIe
(YHKIIMH, YMEHHUE CTPOUTH TpaduKu
M3y4eHHBIX (DYHKIIHIA, UCTI0JIb30BaTh rpaduku
[pU U3YYSHUH MTPOIIECCOB U 3aBUCUMOCTEH, IpH
PELICHUH 33124 U3 APYTUX YICOHBIX MTPEIMETOB
1 337124 U3 peabHOM JKU3HU; BBIPAKATh
(bopMyIaMu 3aBUCUIMOCTH MEX]Ty BETHUYNHAMU;
- YMETh ONEPUPOBATh NOHATHUSMU: TOXKIECTBO,
TOX/IECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CUCTEMa ypaBHEHUH 1
HEpPaBEHCTB, PABHOCHIIBHOCTD YPaBHEHHH,
HEPaBEHCTB U CHCTEM, PallOHAIILHBIE,

M ppalroHabHbIE, TOKA3aTeIbHbIC, CTETICHHBIE,
lorapupmMIUIECKue, TPUTOHOMETPUIECKHE
YpaBHEHHsI, HEPABEHCTBA U CHCTEMBI; YMETh
penaTh ypaBHEHHUs, HEPAaBEHCTBA U CHCTEMBI C
[TOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIaTh
YpaBHEHMsI, HEPAaBEHCTBA U CHCTEMBI C
apaMeTpoM; IPUMEHSTh YpaBHEHHUS,
HEPaBEHCTBA, MX CHCTEMBI JIJISI PEIICHUS
MaTeMaTHYECKUX 33149 U 33/1a4 U3 Pa3InIHbBIX
00yacTel HayKu U pealibHOM JKU3HH;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
NIBIDKEHUE, TTapajlIeNIbHbIA IepeHOC, CHMMETPHS
Ha MJI0OCKOCTH U B IPOCTPAHCTBE, IIOBOPOT,
peoOpa3oBaHue 1M0100Us, TOA0OHbBIE (PUTYPBI;
YMETh paclO3HaBaTh paBHbIE U 110100HBIE
(burypsl, B TOM YUCIIe B IPUPOJIE, UCKYCCTBE,
APXHUTEKTYpE; YMETh UCTIOIH30BATh
reOMETPUYECKHE OTHOIICHHUS, HAXOUTh
reOMETPUYECKUE BETMINHBI (JITTHA, YTOJI,
rI011a/1b, 00BEM) MPH PELICHNUH 33]a4 U3
NPYTrUX yu4eOHBIX IPEAMETOB U U3 PEabHOM
DPKU3HU




KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B
[PEIICHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpTraHU3aIMOHHBIX 32124 C
coOJI0ICHHEM TpeOOBaHUI
PPrOHOMHKH, TEXHUKH 0€30TaCHOCTH,
THUTUCHBI, PECYpCOCcOepeKeHNs,
MPABOBBIX U THYECKUX HOPM, HOPM
MH(OPMAIMOHHON 0€30MaCHOCTH;

- BJIAJICTh HABBIKAMU PACIIO3HABAHUS
1 3aIUTHl HHPOPMAIHIH,
MH(OpMaIMOHHOM 0€30MMacHOCTH
ITTYHOCTH

OK 03 ILnanupoBath u
[peaI30BHIBATD
COOCTBEHHOE
npogecCHOHATIBLHOE U
ITMYHOCTHOE Pa3BUTHE,
[peIPUHAMATEIBCKYIO
EesITeNIbHOCTD B
npodeccuoHanbHOM
cdepe, UCTIOTB30BATh
BHAHUS 110 (PUHAHCOBOI
FPaMOTHOCTH B
Pa3IMYHBIX KHU3HECHHBIX
CUTYaIUIX

B obnacTu 1yX0BHO-HPaBCTBEHHOTO
BOCITUTAHMUS:
-- ¢(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O

CO3HAHUS, STUYECKOTO MMOBEACHNUS;
- CIIOCOOHOCTDH OLICHUBATh CUTYalUIO
1 IPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAJTIBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JTUYHOTO BKIIAJa B
MOCTPOCHUE YCTOMYHUBOTO OYAyIIEro;
- OTBETCTBEHHOE OTHOIIICHHE K CBOUM
poaUTENSAM U (WIIK) IPYTUM YIeHaM
CEMbHU, CO3/ITaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHATHUS HEHHOCTEN
CEMEHOM KU3HU B COOTBETCTBUH C
TpaguuusaMu HapoaoB Poccuu;
OBnajieHue yHUBEPCAIbHBIMU
PErYISTUBHBIMU JEHCTBUSMMU:

a) CaMOOPTaHU3AIIHS:

- CAMOCTOSITEIIbHO OCYIIECTBIISITh
MMO3HABATEJIBHYIO JIEATETbHOCTb,
BBISIBJIATH MPOOJIEMBI, CTABUTH U
(bopMyIUpOBaTh COOCTBEHHBIE 33/1a41
B 00pa30BaTEIBHON JIEATETLHOCTH 1
PKU3HEHHBIX CUTYalHSIX;

- CAMOCTOSITEIIbHO COCTaBIIATH IJIaH
pelIeHus MPoOIeMbI C YUeTOM
MMEIOIITNXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEAINIOYTEHN;

- 1aBaTh OLICHKY HOBBIM CHUTYAIlUsIM;
CrIocoOCcTBOBATH (HOPMUPOBAHUIO U
[TPOSIBIICHUIO IITUPOKON IPYIUIINHU B
[Pa3HBIX 00IACTIX 3HAHUH, TOCTOSTHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U
KYJIbTYpPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

- YMETh ONEPUPOBATH TOHITUIMHU:
[pallMOHAJIBHBIEC, UPPALIMOHAIIBHBIE,
[MOKa3aTe/IbHbIC, CTCIICHHBIC,
Iorapu(pMHUECKUE, TPUTOHOMETPUYECCKHE
YPaBHCHHUA U HCPABCHCTBA, UX CUCTCMBI;

- YMETb OIIEPUPOBATH IMOHATUAMM:
MHOTOTPaHHKK, CCUYCHUE MHOTOTPaHHHUKA, KYO,
apaJuiesienure/], npu3Ma, mupamMuaa, Gurypa u
[IOBEPXHOCTh BpAIlCHHS, [IWIUHP, KOHYC, 1Iap,
cdepa, ceueHuss GUTypbI BPAICHHUS, IIOCKOCTb,
Kacaromascsi cepbl, UIHHIPA, KOHYCA,
[UIOIIAIb TOBEPXHOCTU MUPAMHUIBL, IPU3MBI,
KOHYCa, IIMIMHIPA, TUTOMIATb Chepbl, 00beM
Ky0a, IPsSIMOYTOJIBHOTO MapaJuiesenure/a,
[HpaMU/IbI, TPU3MBI, IIWIKHAPA, KOHYCA, [1apa;
YMEHHE H300pakaTh MHOTOTPAaHHHUKH U
[MOBEPXHOCTHU BPAIIICHUS, UX CEUYCHUS OT PYKH, C
[TOMOIIIBIO YEPTESIKHBIX HHCTPYMEHTOB U
PDJIICKTPOHHBIX CPCACTB,; YMETh PACIIO3HABATDH
CUMMETPHIO B IIPOCTPAHCTBE; YMETh
[paCrio3HaBaThb MMPaBUJIbHBIC MHOTOI'PAaHHUKH;

- YMETb OIIEPUPOBATH MOHATUAMM:
MPSIMOYTOJIbHASI CHCTEMa KOOPJIMHAT,
KOOPJMHATHI TOUYKH, BEKTOP, KOOPAHHATHI
BEKTOpA, CKAJSIPHOE MTPOU3BEIACHUE, YTOJI
MEXTy BEKTOpAMH, CyMMa BEKTOPOB,
MPON3BEICHNE BEKTOPA HA YUCIIO; HAXOIUTH C
[TOMOIIbIO U3YUYEHHBIX (POPMYIT KOOPIUHATHI
CepeIMHbI OTPE3Ka, PACCTOSHUE MEXKTY TBYMS
TOYKaMU




MCTIOJIb30BATh MPUEMBI pedIeKCUn
U1l OLIEHKU CUTYalluu, BBIOOpa
BEPHOI'O PEILIECHUS;

- YMETb OLIEHUBATh PUCKH U
CBOEBPEMEHHO ITPUHUMATh PEILICHHS
[10 UX CHHKEHHIO;

B) SMOLIMOHAJIbHBIN UHTEIJICKT,
[IpEAIoNarato i
c(hOpPMUPOBAHHOCTH:

BHYTPCHHEN MOTHBALUH,
BKJIFOYAIOLIEN CTPEMIICHHE K
NTOCTHO)KEHUIO LIETH U yCIIexy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE
NeiicTBOBATh, UCXO/IS U3 CBOMX
BO3MOKHOCTEI;

- SMIIATUH, BKJIFOYAOLIEeH
CIIOCOOHOCTh IOHUMATh
AMOLIMOHAIIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €r0 MPHU OCYILECTBICHUN
KOMMYHUKAIUHU, CHOCOOHOCTD K
COUYYBCTBUIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB,
BKJIIOYAIOLIUX CIIOCOOHOCTb
BHICTPANBaTh OTHOUICHHUS C IPYTUMHU
ITI0/IbMH, 3a00TUTHCSI, IPOSBIISATH
MHTEpEC U pa3pemaTh KOH(IUKTHI

OK 04 DddexTuBHO
B3aMO/ICHCTBOBATH U
paboTaTh B KOJJIEKTUBE
1 KOMaH/1e

TOTOBHOCTH K CAMOPA3BUTHIO,
CaMOCTOSITEJIbBHOCTU U
CaMOOIIPE/ICIICHUIO;

-OBIIaJICHHE HAaBbIKaMU y4eOHO-
MCCIIEI0OBATENILCKOM, IPOEKTHON U
COITUATLHOM JESITEIIFHOCTH,
OBnasieHne YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMH:
0) COBMECTHAsI I€SITEIIbHOCTb:

- IOHUMAaTh U MUCIOJIb30BATh
MpEeuMyIleCTBa KOMaHAHOU U
MHINBUAYalIbHON paboTHI;

- IPUHUMATh 1I€JIM COBMECTHOM

e TeIbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHUPOBATH JCHCTBUS T10 €€
ITOCTH)KEHHIO: COCTABJIATh TUTAH

e CTBUIA, paCIIPEEIsATh POJIH C
YI€TOM MHEHHH YYaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM
paboThI;

- KOOPJMHUPOBATh U BBINOJIHATH
paboTy B YCIOBUSAX PEATbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO

- YMETb OIIEPUPOBATH IMOHATUIMU: CIIydaHBIN
OIIBIT U ClTyyaifHOE cOOBITHE, BEPOSITHOCTD
CJIy4aifHOT'O COOBITHS; YMETh BBIUUCIISATh
BEPOSITHOCTH C UCIIOJIb30BaHUEM I'paUuecKux
METO0B; IPUMEHSATH (HOPMYJIBI CIIOKEHUS U
YMHOYKEHUS BEPOSTHOCTENH, KOMOMHATOPHBIE
(bakThl 1 GOPMYIBI IPU PELLICHUH 3a7a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4allHbIMH BEJTMYMHAMY;
YMEHUE PUBOUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIIMX YHMCEN B IPUPOJHBIX U
0OI11eCTBEHHBIX SBICHUSX;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
CTEIEHb C LENIBIM MI0KA3aTeNIEM, KOPEHb
HATypaJIbHOM CTEINEHH, CTENIEHb C
[palloHaIbHBIM MTOKA3aTeNIeM, CTETIEHb C
ENCTBUTENBHBIM (BELIECTBEHHBIM )
[okasareseM, JIorapu(m gucia, CHHYC, KOCHHYC
1 TAHT'€HC MPOU3BOJIBHOTO YUCIIA;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATHAMHU:
rpaduk ¢pyHKInU, oOpaTHas QyHKLHKSA,
KOMITO3ULIUS QYHKIUH, TMHENHHas QyHKIHS,
KBasgpaTHuHas QYyHKIUS, CTeleHHast QYHKIUS C




B3aUMOJCHCTBUS;

- OCYIIIECTBIIATH IO3UTUBHOE
CTpaTEruuecKoe MOBECHHE B
[Pa3IMYHBIX CUTYAIUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
MHUITUATUBHBIM.

OBnazieHre YHUBEPCAIbHBIMU
PETYIATUBHBIMU JIEHCTBUSMHU:

') IpUHATHE ce0st U APYTHX JIFOJICH:
- MPUHUMATh MOTUBBI U aPTyMEHTHI
IIPYTUX JIFOJEH IIPU aHAIU3e
PE3yJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MIPaBO
IPYTHX JIIO/IeH HA OLINOKY;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MUD C IO3UIUH JIPYTOro YelloBeKa

[1EJIBIM TTOKa3aTeIeM, TPUTOHOMETPUIECKHE
(byHKLIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE
(byHKLINY, TOKa3aTeNbHas U JJorapuMuyecKast
(YHKIIMH; YMETh CTPOUTH TpaduKu (yHKIIHH,
BBITIOJHATH MpeoOpa3zoBaHus rpa@uKoB

(b YHKIINIA;

- YMETb UCIIOJIBb30BaTh rpa@uKku GyHKIUH 15
M3y4eHHsI IPOLIECCOB M 3aBUCUMOCTEH MpH
PELICHUH 33124 U3 APYTUX YIEOHBIX IPEIMETOB
1 13 peaslbHOW KM3HU; BRIpaKaTh (POpMysIaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

- CBOOOTHO OTMEpUPOBATH MOHATHSIMU: YETHOCTh
(YHKIIMH, TIEPUOAUIHOCTD (DYHKIIHH,
OTPaHUYEHHOCTH (PYHKIIMU, MOHOTOHHOCTD

(G yHKIHMH, SKCTpeMyM (YHKIMH, HAHOOIbIIIeE U
HauMeHbIIIee 3HaYeHUS (PYHKIIMH Ha
MIPOMEKYTKE; YMETh IIPOBOAMUTH MCCIIEIOBAHNE
byHKINY,

- YMETh MCIIOJIb30BaTh CBOIMCTBA U rpaduku
(GyHKIUI 1715 peleHysl ypaBHEHUH, HEPaBEHCTB
1 337124 ¢ IapaMeTpaMu; U300pakaTh Ha
KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PELICHHI
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBisaTh
YCTHYIO U TICHMCHHYIO
KOMMYHHKAITHIO Ha
rOCYIapCTBEHHOM
s13p1Ke Poccuiickon
Denepanuu ¢ yueTom
0COOCHHOCTEH
COIIMAIIEHOTO U
KYJIBTYPHOTO
KOHTEKCTA

B 061acT 3cTETHYECKOTO
BOCITUTAHHS:

- 9CTETUYECKOE OTHOIIICHUE K MUY,
BKJIIOYAsi )CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA,
TpyJa U OOIECTBEHHBIX OTHOIICHU;
- CIIOCOOHOCTH BOCIIPUHUMATH
pa3IMyYHbIC BUJII HCKYCCTBA,
TPaJUIIAN ¥ TBOPUYECTBO CBOETO U
IPYTUX HApOJOB, OIYIIATh
AMOLMOHAIBHOE BO3/ICUCTBUE
MCKYCCTBA,

- YOS)KIEHHOCTh B 3HAYUMOCTH JJIs1
ITUYHOCTH U 00IIeCTBa
OTEYECTBEHHOT'O U MUPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX
TpaJulii ¥ HAPOJIHOTO TBOPUECTBA;
- TOTOBHOCTH K CAMOBBIPAXCHHIO B
pa3HBIX BUaX UCKYCCTBA,
CTpEeMJICHHE MPOSIBIISATH KauecTBa
TBOPYECKOM JIMYHOCTH;

OBnajieHre YHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMU JCHCTBUSMHU:
a) oO1IeHue:

- OCYILECTBIISITh KOMMYHUKAIIUU BO
Bcex cepax KU3HU;

- YMETh OIIEpPUPOBATh OHATUSAMU: CpENHEE
apudmeTnyueckoe, MearaHa, HauooJbIIEE U
HaVMEHbIIIee 3HAYCHU A, pa3Max, JUCIIEPCHUsl,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAOOPa;
YMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
MH(pOpMalHIO, IPEACTAaBICHHYIO B Ta0IMIIax, Ha
muarpaMmax, rpadukax, OTpaxxarouyro
CBOICTBA peaJIbHBIX ITPOLIECCOB U SBJICHUI;
[IpeICTaBISATh MHPOPMAIUIO C ITOMOIIBIO
TaOJIUI] M TUarpamMM; UCCIIeI0BATh
CTAaTUCTUYCCKUEC JAaHHBIC, B TOM YHCIJIC C
[IpUMEHEHHEM I'pauyecKUX METOJI0B U
PIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATh NOHATHUAMU: TOUKA,
[psiMasi, JI0CKOCTh, IIPOCTPAHCTBO,
NIBYTpaHHBIN yroJjl, CKPEIMBAOIIMECS TPSIMBIE,
[apaJuIeIbHOCTD U NEPIIEHIUKYIIPHOCTD
[IPSMBIX U IIJIOCKOCTEM, YTOJl MEXAY NPSIMBIMH,
YTOJI MEXTY IPSIMOM U INTIOCKOCTBIO, YTOJI
MCXKAY MIIOCKOCTAMHU, PACCTOAHUEC OT TOYKH 10
[IJIOCKOCTH, PACCTOAHUEC MECKAY IMPAMBIMH,
[PaCCTOSIHUE MEXY IJIOCKOCTSAMH;

- YMETb UCIIOJIB30BaTh IIPH PELICHNUH 3a]a4
M3ydeHHbIE (PAKTHI U TEOPEMBI IIJIAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpYXKaroIlero Mupa




- pacrio3HaBaTh HeBepOalbHbIE
CpelCTBa OOIICHHMSI, TOHUMATh
3HAYEHHE COIMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEIIOChITKI
KOH(JIMKTHBIX CUTYAIMi U CMST4aTh
KOH(JIUKTHI,

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh
CBOIO TOYKY 3PEHHS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB

OK 06 IIposBisaTh
rpak 1aHCKO-
MaTPUOTUYECKYIO
[MO3HUIIHIO,
ITIEMOHCTPUPOBATH
0OCO3HAHHOE ITOBEJCHUE
Ha OCHOBE
TpaaUITHOHHBIX
0011IeYEITIOBEUECKUX
[ICHHOCTEH, B TOM
YUCIIE C YUYETOM
rapMOHHU3AIUN
ME)KHAITMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHUH,
[IPUMEHSATH CTaHIAPThI
QHTUKOPPYIIIMOHHOTO
[TOBCCHUS

- OCO3HAHUE 00YJAOIIMMHUCS
[POCCUICKOH TpakIaHCKOU
MICHTUYHOCTH;

- LIeJICHAPaBIEHHOE Pa3BUTHE
BHYTPEHHEH MO3UIMH JTMYHOCTH Ha
OCHOBE TyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEN Hapoa0B Poccuiickon
Denepannv, ICTOPUIECKUX U
HAI[MOHATLHO-KYJIBTYPHBIX TPAIHUIIHHA,
(opMHpOBaHUE CUCTEMBI 3HAUUMBIX
[[EHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYMLIUOHHOTO
MUPOBO33pEHUS, TPABOCO3IHAHMUSI,
PKOJIOTHYECKON KYIbTYpHI,
CIIOCOOHOCTH CTaBUTb LIETIU U CTPOUTH
PKI3HEHHBIC TUTaHBI;

B gacTu rpaskaaHCKOTO BOCITUTAHUS:
- OCO3HAaHUE CBOMX
KOHCTUTYIIMOHHBIX MIPaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U
MPaBOIOPAIKA;

- IPUHSATHE TPAAUIIMOHHBIX
HAIIMOHAJBHBIX, 00IIEYETTOBEYECKIX
TYMaHUCTUICCKUX U
TeMOKPAaTUYECKUX IIEHHOCTEHH;

- TOTOBHOCTbH ITPOTHBOCTOSITH
M/1€0JIOTUH SKCTPEMHU3MA,
HaI[MOHATN3Ma, KceHOo(poOuH,
ITUCKPUMHUHAIIMU TI0 COI[MAIIbHBIM,
[PEIUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO
NesITeIbHOCTh B MHTEPECax
TpakIaHCKOTO OOITECTBA,
y4aCTBOBATh B CAMOYIIPABJICHUHU B
00111€600pa30BaTENbHON OpraHu3aluu
1 JIETCKO-IOHOIIECKUX OPTaHU3aIMIX;
- YMEHHE B3aUMO/ICHCTBOBATD C
COLIMATTbHBIMA UHCTUTYTaMU B
COOTBETCTBUU C X (PYHKITUIMU H

- YMETb OIIEPUPOBATH MOHATUAMU:
[IPSIMOYTOJIBHASL CUCTEMA KOOPIANHAT,
KOOpJAMHATBI TOYKH, BEKTOP, KOOPIAUHATEI
BEKTOPA, CKAJSIPHOE IIPOU3BEIICHUE, YTOJI
MEXy BEKTOPaMHU, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C
[TOMOILIBIO U3YYEHHBIX (HOPMYIT KOOPAMHATHI
CEpEIMHBI OTPE3KA, PACCTOSIHUE MEXKIY ABYMS
TOYKaMU;

-yMETbh BBIOMPATh MOAXOASIINN U3yUEeHHBIN
METOJ| 1JIs1 PELEHUS 3a7a4u, PacliO3HaBaTh
MaTeMaTHuecKue GakThl 1 MaTeMaTH4YeCKUe
MOJIEJI B IPUPOHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOAUTD
[IpUMEpPBbl MATEMaTUUYECKUX OTKPBITHIM
[POCCUICKON 1 MUPOBOW MaTeMaTHYECKOU
HayKU.

- YMETb OIIEPUPOBATH IMOHATUIMU: CIIy4aHBINA
OIIBIT U ClTyyailHOE cOObITHE, BEPOSITHOCTD
CJIy4aifHOT'O COOBITHS; YMETh BBIUUCIISATh
BEPOSITHOCTH C UCIIOJIb30BaHNEM I'padUUeCcKUX
METOI0B; IPUMEHSTH (HOPMYJIBI CIIOKEHUS U
YMHOYKEHUS BEPOSTHOCTENH, KOMOMHATOPHBIE
(akTbl 1 GOPMYIBI IPU PELLICHUH 3a7a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4allHBIMU BEJIUYMHAMU;
YMEHME TPUBOIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U
0OI11eCTBEHHBIX SBJICHUAX




Ha3HAUYCHHUEM;
- TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOM JIESITELHOCTH;
MMaTPUOTHUYECKOTO BOCIIUTAHUS:

- COPMHUPOBAHHOCTH POCCUUCKOM
Fpa’kJTaHCKOW UJIEHTUYHOCTH,
[aTPUOTU3MA, YBAKEHHS K CBOEMY
HapO/ly, YyBCTBA OTBETCTBEHHOCTH
repen PoauHoi, rop1octy 3a CBOM
Kpaii, cBOX0 PonuHy, CBOM SI3bIK U
KYJIBTYpY, IPOILJIOE ¥ HACTOSIIIEE
MHOT'OHAIIMOHAJIBHOTO HAapoJa
Poccuu;

- IECHHOCTHOE OTHOLLIEHUE K
rOCYJapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IPUPOJHOMY
HACJIC/INIO, TAMSTHUKAM, TPATUIUAM
HapoaoB Poccun, TOCTHKEHUSAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPY/E;

- uJeiiHas yOeKIEHHOCTh, TOTOBHOCTH
K CITy>)KeHHIO U 3amute OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOCHHBIE
00y4arOIMMUCAMEKIIPEIMETHBIE
MOHSITHS U YHUBEPCATbHBIC YICOHBIC
nercTBUs (PEryJIsiITUBHEIC,
[103HABATEIIbHBIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTD WX MCIIOJIb30BAHUS B
[T03HABATEJIBHOM U COLIMATIbHON
MpaKkTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO U
OCYIIIECTBIICHUIO yUeOHOU
MesTeTbHOCTH, OPTaHU3AIUN
y4eOHOT0 COTPYIHUYECTBA C
MeaarorndyecKuMu pabOTHUKAMHU U
CBEPCTHUKAMHU, K y4aCTHIO B
[MOCTPOEHUU WHIUBU1yaIbHOU
00pa3oBaTeNbHON TPACKTOPUY;

- OBJIa/ICHHE HAaBBIKAMH yueOHO-

M CCIIEIOBATENILCKOM, TPOEKTHON 1
COIIMAILHON NESITEIILHOCTH

OK 07 CoxnelicTBOBAaTHL
COXPaHEHUIO
OKPY’KaloIle cpebl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHUS 00
M3MCHCHHH KJIMMaATa,

- HC IPUHUMATD ﬂeﬁCTBHﬂ,
[IPUHOCSIIKE BPEIl OKPY KAIOIICH
cpeze;

- YMETh IPOTHO3UPOBAThH
HEOIaronpHUsTHBIC YKOJIOTHYECKUE
MOCJICACTBUSA IMPECATIPUHUMACMBIX

- YMETb ONEPUPOBATh MOHATUAMU: QYHKIIHS,
HernpepbIBHAs (QYHKIHS, TPOU3BOIHAS,
nepBooOpasHasi, ONpeeeHHbII HHTEeTpa;
YMETb HaXOJUTh IPOU3BOIHBIE JIEMEHTAPHBIX
(byHKINH, UCTIONB3Ys CIPABOYHBIE MaTepHAIIbL;
MCCIIEIOBATh B MPOCTENUIINX CITydasiX (yHKIUU




[TPUHIIATTBI
OepeKIIUBOTO
MPOU3BOJICTBA,
b pexTuBHO
MefCTBOBATE B
UpEe3BBIYAHBIX
CUTYyaIUsIX

NIEHCTBUM, IPEAOTBPAILATD UX;

- PaCIIMPUTH OIBIT AEATEIBHOCTH
PKOJIOTMUYECKOM HANIPaBIEHHOCTH;

- pa3pabaTbIBaTh IUIaH PELICHUs
poOJIEMBI C YUETOM aHAIN3a
MMEIOLINXCS MaTEPUAIbHBIX U
HEMaTEpUAIbHBIX PECYPCOB;

- OCYILLECTBJIATD LIE€JICHANPABICHHBIN
[IOUCK IIEPEHOCa CPEJCTB U CIOCOO0B
neiicTBUs B MPO(ECCHOHANBHYIO
cpeny;

- YMETb [IEPEHOCUTD 3HAHHUS B
[I03HABATEJIBHYIO U IIPAKTUYECKYIO
00J1aCTH KU3HEAEATEIIbHOCTH;

- IpeJIaraTb HOBBIE ITPOEKTHI,
OLICHUBATh UJEH C TO3ULIUN HOBU3HBI,
OPUTMHAILHOCTH, IPAKTUYECKOI
3HAYUMOCTH;

- 1aBaTh OLICHKY HOBBIM CUTYallUsM,
BHOCUTb KOPPEKTHBBI B

e TEIIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEJIAM

Ha MOHOTOHHOCTb, HAXOJJUTh HAaHOOJIBbIINE U
HAaMMEHBIINE 3HAaYeHUs! (PYHKIUH; CTPOUTH
rpadMKu MHOTOYJICHOB C UCIIOJIb30BAHUEM
armapaTa MaTeMaTH4ecKOro aHaIN3a;
MPUMEHSTH TPOM3BOHYIO ITPH PEIICHUH 33134
Ha JIBIDKCHUE; peIIaTh IPaKTHKO-
OPHEHTHPOBAaHHbIC 331a4K Ha HAHOOJIbIINE U
HAMMEHBIINE 3HAYCHUS, HA HAXOXKICHUE ITYTH,
CKOPOCTHU M YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMHU: ABIKECHHE B
[IPOCTpPAHCTBE, MOA0OHbIE (DUTYPHI B
[POCTPAHCTBE; HCIOIb30BaTh OTHOLICHHUE
[UIOIIa I TOBEPXHOCTEI N 00BEMOB OT00HBIX
(uryp npu peIeHun 3a1ad;

- YMETh BBIYHCIISITH TEOMETPHUECKHIE BETUUMHBI
(uMHA, YToJI, MJIoMmaab, 00beM, IUIONIA b
[MOBEPXHOCTH ), UCTIOIB3ys N3YUCHHBIE
(hOpPMYJITBI U METOIBI

[IK 2.1. BeinonHATh
uepTeRU 0a30BBIX
MHCTPYKLUH IIBEHHBIX

-YMETb UCIIOJIb30BaTh PA3MEPHYIO
TUIIOJIOTHIO, PACYEThl U METO/IbI
MOCTPOCHHS 0a30BBIX KOHCTPYKIIUI

- 3HATh MPUHIIUIIBI 1 METOJIbI TOCTPOCHUS
yepTexkei 6a30BbIX KOHCTPYKIUI

N30SI [PA3JIMYHBIX BUJIOB OJICK/IbI
T1K3.4.BeimonHsaTh - YMETB OIIPEAENATh HOPMY pacxoa |-3HaTb OCHOBHBIE MATEMATUYECKUE METO/IbI
HKOHOMUYHBIC MaTepuraia PEIICHUS TTPUKJIAAHBIX 3374 B 001aCTH

PACKJIaIKH JICKAJI

-3HATb IIPUHIOUIIBI ITIOATOTOBUTCIBHO-
paCKpOﬁHOFO IMpOU3BOACTBA

podeccnoHaIbHOM e TETbHOCTH

2. CTpykTypa u coaepxaHue 001eo0pa3oBaTeJJbHONH JAUCHUNIMHBI
2.1. O0béM AUCHUILUIMHBI U BUABI YueOHO# padoThl

Bua y4yeoHoii padoThI

O0beM B yacax

O6béM 00pa3oBaTeNbHOI MpOrpaMmbl y4eOHOT0 IpeIMeTa

213




B T.4.

OCHOBHOE coJiepKaHne 195

B TOM 4HCJIe:

TEOPETHUECKOE 00yUeHUe 76

IPAKTUYECKHUE 3aHSTHS 105

ITpodeccnonanbHO-OpUEHTHPOBAHHOE COACPIKAHME

B TOM 4HcJI€e:

TEOPETUYECKOE 00yUeHUE 2

MPAKTUYECKUE 3aAHATUS 10

Koncynpranus 2
18

[IpomexyTouHas arrectanys (3K3aMeH)




2.2. TemaTnyecknii I1aH y4eOHON AUCHMILVINHBI «MaTeMaTHKa»

HaumenoBanme paszgenos | Conep:kaHue y4eOHOro Matepnasa (OCHOBHOE H O0Bbem yacoB DopmupyeMble
U TeEM npogeccHoHAIbHO-0PHEHTHPOBAHHOE), 1a00PATOPHBIC | JIEKHHS | MPAKT | KOMIICTCHIIHH
M NIPAKTHYEeCKUEe 3aHATHS, NPUKJIATHOH MOAYIb (IIpH
HAJTUYUH)
1 2 3 4 6
Pasnes 1. IloBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 5 9
Tema 1.1 ba3oBbIe 3HaHMS U YMEHUSA 110 MaTEMATHKE B 1
Tlens u 3amaun podeCCHOHATLHON U B TIOBCETHEBHOMN NEATCILHOCTH.
MaTeMaTHKH [P OCBOEHUU
CHEUHAIBbHOCTH
Tema 1.2 JelcTBUS HaJ NOJOKUTEIBHBIMU U OTPULIATEIbHBIMU 1 1
UYucna v BEIYHUCICHHUS. YHCIIaMH, OOBIKHOBEHHBIMU H JCCATUYHBIMU IPOOSMHU.
Bripaxxenus u JeiicTBust co creneHsIMu, (JOPMYJIbI COKPAIIEHHOTO
npeoOpa3oBaHus YMHOKEHHS
Tpaxmuueckoe 3auamue Nel.Pewenue npumepos OK-01,0K-02,
Tema 1.3. ITpoeccHOHANLHO-0PHEHTHPOBAHHOE COMEPKAHIE OK-03,0K-04
I'eomeTpus Ha IIIOCKOCTH | Buibl MIOCKUX (UTYp U MX TUIOIIAb. 2 OK-05,0K-06
[IpaKTUKO-OpHEHTUPOBAHHEIE 3aa4 B KyPCE F€OMETPUH OK-07
Ha IIOCKOCTH. Pemenne 3amay.
Tema 1.4 IIpocThie NPOIICHTHI, pa3Hble CIIOCOOBI UX BHIYHUCIICHUS. 1 1
IIpouentrsle Berarcnenust | ClI0KHbBIE TPOLIEHTHI
IIpaxmuueckoe 3anamue Ne2. Pewenue 3a0ay
Tema 1.5 Jluneiinble, KBafpaTHbIE, APOOHO-TMHEIHbIE YpaBHEHUS U 1
YpaBHeHHS 1 HEpAaBEHCTBA | HEPaBEHCTBA
Ilpakxmuueckoe 3anamue Ne3.Pewenue ypagnenuu
Tema 1.6 Cr1ocoOBblI petIeHus CUCTEM JINHEHHBIX YPaBHEHHH. 2 2
Cucremsbl ypaBHEHHH 1 IonsTusa: matpuna 2x2 u 3x3, onpenenuTenb MaTPHILIbI.
HEPABECHCTB Merton 'aycca. CucteMbl HEMMHEHHBIX YpaBHEHUN
Ipakxmuueckoe 3anamue No4. Pewenue ypaguenuil.
Tema 1.7 Brruuncnienust u npeobpa3oBaHusi. Y paBHEHUS U 2
BxonHoi KOHTpOJIB HepaBeHCTBa. I'eoMeTpusl Ha MIJIOCKOCTH
KonTpoabhas padora
Pasnes 2 IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBE 5 10
Tema 2.1. IIpenmer crepeomerpun. OCHOBHBIC TIOHATHS (TOYKA, 1 1
OCHOBHBIE TOHSTHSA MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO). OCHOBHBIE AKCHOMBI
CTEPEOMETPHH. crepeometpui. Ilepecekaromuecs, napauieabHbIE U

Pacnonoxenue MpAMBIX U

CKPCHIMBAOIINECCS TPSIMBIC. HpI/BHaK 1 CBOMCTBO




IUIOCKOCTEH

CKPCHINBAIOIIUXCA TTPSIMBIX. OcHOBHbBIC MMPOCTPAaHCTBCHHBIC

(GUTYpHI.
Ipaxmuueckoe 3anamue Ne5. Pewenue 3a0ay

Tema 2.2. [TapannensHbie MpsiMas U TWIOCKOCTh. OnpeeneHue. 1 2
[MapannensHOCTh NpsiMbIX, | [Ipu3Hak. CBoiicTBa (¢ moKkazaTenbcTBOM). [lapaniensHbie
MIPSIMOM M TIJIOCKOCTH, miockoctr. Onpenencuue. [Ipu3nak. CoticTsa (¢
TIOCKOCTEN JI0Ka3aTesIbcTBOM). TeTpasap 1 ero JIEMEHTHI.
[Napannenenunen u ero snemeHTsl. CBOKCTBA
MPOTUBOIIOJIOKHBIX TPaHEW U 1raroHanen
napasienenumnena. [loctpoenue ceueHu.
lIpaxmuueckoe 3anamue Ne6. Pewenue 3a0ay
Tema 2.3. IlepnenaukyinspHsle npsaMsle. [lapamiensHblie npsMele, 1 2
[lepneHANKYISIPHOCTh MEPIEHANKYJIAPHBIE K MIIOCKOCTH. [Ipu3Hak OK-01,0K-03
MPSIMBIX, IPSIMOM U MEPIEeHIUKYIIPHOCTH MPSIMON U MIIOCKOCTH. OK-04,0K-07
IJIOCKOCTH, IUNIOCKOCTEN HoxasarenscTBo. [leprieHauKysip 1 HaKJIOHHAs!.
[lepnenaukynspHelie miockocTy. [Ipuznak
NEePIeHIUKYISIPHOCTH IIIOCKOCTeH. J[oka3aTenbeTBo.
PaccrosiHus B mpocTpaHCTBE
Ipaxmuueckoe 3ausamue No7. Pewenue 3a0ay
Tema 2.4. Teopema o Tpex neprneHAuKysIpax. Jloka3aTeasCTBO. YOI 1 1
Teopema o Tpex MEX1y IPSAMON U TIOCKOCTBIO. YTOJ MEXIY INIOCKOCTAMU
MEepIeHINKYJIIIpax Ilpaxmuueckoe 3anamue Ne§. Pewenue 3a0ay
Tema 2.5. IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHHE 1 2
[lapannensHsle, AxkcuoMsl ctepeoMeTprd. [leprneHanKyIspHOCTb IPSIMON U
MEPIEeHINKYIISPHbIE, TUIOCKOCTH, TTAPaJUIENbHOCTD JBYX MPSAMBIX,
CKpEIIMBAIOIIHECS NMPsIMbIE | MEPIEHIUKYISIPHBIX IUIOCKOCTH, IEPIIEHANKYIISIPHOCTh
IJIOCKOCTEN. 3a/1auyu HAa HOCTPOCHHE
Tema 2.6. PacnionoxxeHue mpsiMbIX U IJIOCKOCTEH B IPOCTPAHCTBE. 2
Pemenue 3anau. I[Ipsimele u | IlepnenauKyISpHOCTD U MAPAJLIENBHOCTD MPSAMBIX U
IUIOCKOCTH B IPOCTPAHCTBE | IIOCKOCTe. CKpeluBaromuecs npsmbie
Koutpoabhas paGorta
Pa3nea 3. KoopanHaTsl 1 BEKTOPHI 3 4
Tema 3.1 JexapToBel KOOpAHHATHI B pocTpaHcTBe. [Ipocreiimue 1 1
JlexapToBbl KOOPAWHATEI B | 33/a4 B KoopauHarax. PaccTosHue Mexay qByMs
npocTpaHcTBe. PaccTosiHUE | TOUKaMM, KOOPAWHATHI CEPEANHBI OTpe3Ka
MEXy IByMsI TOUKAMH. Ipaxmuueckoe 3anamue No9. Pewenue 3a0ay
KoopnuHate! cepeanHbl OK-02,0K-03,
OTpe3Ka OK-04,0K-07
Tema 3.2 BexTops! B ipoctpancTBe. Cl0XKEHNE U BBIYUTAHNE

Bekropsl B IpoCTpaHCTBE.
Yron Mexay BEKTOpamH.

BEKTOPOB. Y MHOXEHHUE BEKTOpa Ha yucio. KomiuianapHeie
BEeKTOpHI. CKaJISIpHOE TPOU3BECHHE BEKTOPOB.




CkansipHO€ IPOU3BEICHNE

Pasnoxenue BCKTOpaA IO TPEM HCKOMIUTAHAPHBIM BCKTOPAM.

BEKTOPOB KoopnuHnatsl BekTopa, CKaJIIpHOE IIPOU3BEIEHUE BEKTOPOB 2 1
B KOOPJIMHATAX, YTOJI MEXAY BEKTOPaMH, YTOJI MEXIY
OPSMOM M IJIOCKOCTBIO, YTOJ MEXKIY TUIOCKOCTSIMH.
YpaBHEHHE IIOCKOCTH. [ eOMETpUYECKHI CMBICI
OTIPEIeTUTEIIS 2X2
Ipaxmuueckoe 3auamue Nol(). Pewenue 3a0auy
Tema 3.3 IIpodeccnonabLHO-OPHEHTHPOBAHHOE CO/IeP:KAHME 1
IIpakTuxo- KoopaunarHasi miiockocTh. BplunciieHHe paccTOSSHUKA U
OpPHEHTUPOBAHHBIC 3a1a4X | IUIOLIAaAeH Ha MIOCKOCTH. KommuecTBeHHbIE pacueThl
Ha KOOPJIMHATHON
IUIOCKOCTH
Kontpoabhas paGora (peiitunrosas Nel) 1
Paznen 4. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GpyHKIIUH 9 11
Tema 4.1 Pannannas mepa yrna. [1oBopoT TOUKM BOKpYT Hadana 1 1
Tpuronomerpuueckue koopauHat. OnpeseneHne CHHyca, KOCUHyca, TAHTeHca U
(GYHKIUHM TPOU3BOJILHOTO | KOTaHTeHCa. 3HAKH CHHYCA, KOCHHYCA, TAHTCHCA U
yria, yucna. PaguanHas 1 | KOTaHI'€HCa [0 YeTBEPTAM. 3aBUCUMOCTD MEXIY CHHYCOM,
rpaaycHas Mepa yria KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJHOI'0 U TOTO K€
yria.
Ilpaxmuuecroe 3ansamue Nel 1. Pewenue npumepog OK-01,0K-02,
Tema 4.2 Tpuronomerpuaeckue ToxaecTsa. CHHYC, KOCHHYC, 1 1 OK-03,0K-04
OcHoBHbIE TAHTE€HC U KOTAHTEHC YTJIOB o U - 0. DopMyIibl IpuBeAeHUS OK-05,0K-06
TPUTOHOMETPHUUCCKHE Ipaxmuueckoe 3anamue Nel2. Pewenue npumepos OK-07
TOXIECTBA.
DopMyIbl TPUBEACHHUS
Tema 4.3 CyMMa u pa3HoCTh cHHYCOB. CymMMa u pa3HOCTh 2 2
CuHyc, KOCHHYC, TAHI€HC | KOCHHYCOB. CHHYC U KOCHHYC IBOMHOTO yriia. GopMyIibl
CYMMBI ¥ Pa3HOCTH JABYX NOJIOBUHHOTO yria. [IpeoOpa3zoBanust cyMMsl
YIIIOB TPUTOHOMETPUYECKUX (PYHKIUI B IPOU3BEJICHHE U
CuHyC 1 KOCHUHYC NpOU3BelIeHHS B CyMMY. BeIpaxkeHue TPHrOHOMETPUUECKUX
naBoiHOro yrina. @opmynel | GyHKUHMI Yepe3 TAHT'€HC MOJIOBUHHOTO apryMeHTa.
MTOJIOBHHHOTO YTJIa [IpeobpazoBanust MPOCTEHITNX TPUTOHOMETPHUECKHX
BBIPAKCHHUI
Ipaxmuueckoe 3anamue Nel3. Pewenue npumepos
Tema 4.4 OObnacTp onpeaeneHnss 1 MHOXKECTBO 3HaUeHUH (yHKIUH. 1 1

DyHKIUU, UX CBONCTBA.
CriocoOblI 3aaHus
dhyHKIHI

YETHOCTD, HEUETHOCTD, MEPHUOIUUHOCTD ()YHKITHIH.
CriocoObI 3a1aHust QyHKIHNA
Ipaxmuuecxoe 3anamue Nel4. Pewenue npumepos




Tema 4.5 O0acTh OTpe/IeIICHUs] 1 MHOKECTBO 3HAUCHUH 1 1
TpuronomeTpuieckue TpUTOHOMETpHUIECKHX QYHKIINN. YETHOCTD, HEYETHOCTD,
(GyHKIIMH, UX CBOMCTBA U MEPUOANIHOCTH TPUTOHOMETpHUYecKuX (hyHKIHA. CBOHCTBA
rpaduKu U rpaduku QyHKIOUH y = CcOS X, y =sin X, y =tg X, y = ctg X.
Ipaxmuuecxoe 3anamue Nel5. Pewenue 3a0au
Tema 4.6 Cxatue u pacTshkeHHne TpaduKOB TPUTOHOMETPHUYECKUX 1
[TpeoGpaszoBanue (dhyHKIMHA.
rpauKoB [TpeoOpazoBanue rpaduKoOB TPUTOHOMETPHUIECKUX
TPUTOHOMETPUIECKIX hyHKIII
Ipaxmuuecxoe 3anamue Nel6. [locmpoenue epaghuxos
Tema 4.7 OO6partHsie Tpuronomerpuyeckue QyHkun. 1x cBoiictsa u 1 1
Oo6patHsbie rpaduKu
TPUTOHOMETPHUUECKHE Tpaxmuuecxoe 3auamue Nel7. [locmpoenue epaghuxos
(hyHKIUH
Tema 4.8 YpaBHEHHUACOS X = a,sin X = a,tg x=a, ctg x=a. Pemenue 2 1
Tpuronomerpudeckne TPUTOHOMETPUIECKIX YPAaBHEHHI OCHOBHBIX THITOB:
ypaBHEHUS M HEPABEHCTBA. | MPOCTEHIINE TPUTOHOMETPHUECKUE YPABHEHHUS,
Cucremsl CBOJAIIMECS K KBAJIPAaTHBIM, pelllaeMble Pa3iokKeHUeM Ha
TPUTOHOMETPUYECKHUX MHO>KUTEJN, OJHOPOIHBIE.
yYpaBHEHUI [Ipocreiimue TpUroHOMETpUUECKUE HepaBeHCTBA. CUCTEMBI
IIPOCTEHUIINX TPUTOHOMETPUUECKUX YPABHEHUM
Ilpaxmuuecxoe 3anamue Nel8. Peutenue ypagneHuil.
Tema 4.9 IIpeoGpa3oBanre TPUTOHOMETPUIECKUX BBIPAsKEHHM. 2
Pemenue 3amau. OCHOBEI Pemenne TpUroHOMETPUYECKUX YPAaBHEHUH 1 HEPABEHCTB B
TPUTOHOMETPUH. TOM YHCJIE C HCTIOIh30BaHNEM CBONCTB (DYHKIIHH.
Tpuronomerpudeckue KonTpoabnas padora
dhyHKIIIN
Pazgen 5. KomniekcHble yuca 1 3
Tema 5.1 IonsTre xomriekcHoro yucia. ConpsukeHHbIe 1 1
Kommuiekcuble uncna KOMIUIEKCHBIE YHUCIIa, MOAYJb U apTYMEHT KOMITJIEKCHOTO
yucna. Gopma 3armmucu KOMIDIEKCHOTO YHCTa
(TreoMeTpuyecKas, TPUTOHOMETPHUECKAsI, allre0OpandecKas).
Apudmernueckue IeHCTBHUS ¢ KOMIUIEKCHBIMH YHCIIaMH.
Ipaxmuueckoe 3auamue Nel9.
Tema 5.2 BrlnosnHeHNE pacyeToB ¢ TOMOIIBIO KOMIUIEKCHBIX YHCEN.
IIpumenenue [Ipumeps! NCTIOTB30BaHMS KOMIIEKCHBIX YHCET 2
KOMITJIEKCHBIX YUCEI Ipaxmuuecxoe 3anamue Ne20.
Pasnen 6. IlpousBognasi pyHKuMHU, ee NpUMeHEHNE 11 14

Tema 6.1

| OnpeﬂeneHHe YHCIIOBOH OCJICA0BATCIIbHOCTHU 1 CIIOCOOBI




[TonsTe Mpon3BOAHON.
DopmyIibl U TIpaBUiia
ndepeHIPOBAHUS.

ee 3aganus. CBOWCTBA YHCIOBBIX MOCIIEI0BATEIEHOCTEH.
Omnpenenenune npezena Mocie0BaTeIbHOCTH. Brrancienne
mpeesioB nocienoarensHocTeil. [Ipenen GyHkun Ha
6eckoneunoctu. [Ipenen ¢pynkuun B Touke. [Ipuparienue
aprymenra. [Ipupamenne ¢yHxmin. 3a1a4n, TPUBOISIIINE
K IMOHATHIO MMPON3BOAHON. OTpeneneHne IpOu3BOIHOM.
ANTOPUTM OTBICKaHMSI IPOU3BOAHOM.

Ipaxmuueckoe 3anamue Ne2l. Pewenue npumepos

Tema 6.2

IIpou3BoaHbIE CYyMMBI,
Pa3HOCTU MPOU3BEACHHUA,
YaCTHOT'O

®opmynsl U npaBuia audQepeHIrpoBaHns.
[Ipon3BoHBIE TPUTOHOMETPHUYECKUX (DYHKITHH, CIOKHON
dhyHKIIUN

Ipaxmuueckoe 3anamue Ne22. Pewenue npumepos

Tema 6.3

[Tonstue o
HETPEPHIBHOCTH (PYHKIIHH.
Meron unTEpBaIOB

[onsiTre HenpeprIBHOM (yHKINH. CBOHCTBAa HETIPEPHIBHOM
¢ysakuuu. CBsi3b MEXK]y HEPEPHIBHOCTHIO U
IUQPepeHINPYEMOCTHIO (PYHKIIMH B TOUKE. AJITOPUTM
peLICHNs HEPaBEeHCTB METOJIOM HHTEPBAIOB
Ilpaxmuuecroe 3ansmue Ne23. Pewenue npumepog

Tema 6.4
['eomeTpuueckuii u
(u3IIEeCKuil CMBICIT

I'eomeTpryecknii CMbICIT MPOU3BOAHON (PYHKIIMU — YTIIOBOH
ko3 uimeHT kacatenbHON K rpaduKy QyHKIMU B TOUKE.
YpaBHeHHEe KacaTenbHOU K TpaduKy QYHKIUU. ANTOPUTM

MIPOU3BOAHOM COCTaBIICHHSI ypaBHEHUSI KacaTelbHON K rpaduKy QyHKINH
y=f(x)
Ilpakxmuueckoe 3ansamue Ne24. Pewienue npumepos

Tema 6.5 duznveckuii (MEXaHUIECKU) CMBICI TIPOU3BOTHOM —

DuznuecKuii CMBICI
IIPOU3BOJIHOM B
pohecCHOHANTBHBIX
3aJadyax

MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v = S' (t)
Ipaxmuueckoe 3anamue No25. Pewienue 3a0au

Tema 6.6
MOHOTOHHOCTH (PYHKITHH.
Touku SKCTpeMyMa

Bospacranue u yobiBaHNE (YHKIINU, COOTBETCTBHE
BO3pPACTaHUs U yObIBaHUS (DYHKLIMHU 3HAKY IPOU3BOIHOM.
IToHsTHE TPOU3BOAHOM BBICIIETO MOPSIIKA, COOTBETCTBHE
3HaKa BTOPOI MPOU3BOTHON BBIMYKJIOCTH (BOTHYTOCTH)
(GYHKIIMH Ha OTpe3Ke. 3a/1a4un Ha MAaKCUMYM U MHHUMYM.
[lonsATHE ACUMIITOTHI, CIIOCOOBI UX OTIPEENICHHUS.
IIpaxmuueckoe 3ausmue Ne26. Pewenue 3adau

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

Tema 6.7
Hccnenopanue QyHKIMHA U
nmocTpoeHue rpaduxon

ANTOpUTM UCCIIEIOBaHUSA PYHKIIUN U IIOCTPOCHHUS €€
rpaduka ¢ TOMOIILI0 MPOM3BOAHON. J[poOHO-TMHEHHAS
hyHKIUSA

Ipaxmuuecxoe 3anamue Ne27.3a0auu Ha nocmpoenue

Tema 6.8
HaubGoneee u

Haxoxnenne HanOoJIBIIEr0 U HANMEHBIIETO 3HAYEHUH
(hyHKIMI, TOCTpOCHUE TPaPUKOB MHOTOYJICHOB C




HaAaMMCHBIICC 3HAYCHU S

HCIIOJIb30BAHUEM allriapata MaTCMaTUYCCKOTOaHaIn3a

GbyHKIAA Ipaxmuuecxoe 3anamue Ne28. Pewienue npumepos
Tema 6.9 [IpodeccrnonanbHO-OPHEHTHPOBAHHOE COIEPIKAHNE
Haxoxnenue Haumensuiee n HanOobIee 3HaUeHUE (DYHKIIUU
ONTHUMAaNbHOTO pe3ynbrara | [IpakTudeckoe 3aHATHE 1
C MOMOIIIBIO MPOU3BOIHOMN
B IPAKTHYECKUX 33]a4ax
Tema 6.11 ®dopmynsl u npasuia guddepenipoans. Mccienopanue
Pemrenue 3amay. (GyHKIHIA ¢ TOMOIIBIO TTPON3BOAHOM. Hanbompiee u
[IponsBogHas pyHKIMH, €€ | HANMEHBIIIee 3HAYeHNUS () YHKITIH 2
IIPUMEHEHUE KonTpoabHas padora (peiiTuHrosas Ne2)
HToro B nepsom cemectpe: 85 u. 34 51
Bropoii cemectp

Pa3znen 7. MHOTOrPAHHMKH M TeJIa BpalleHUsI 18 18
Tema 7.1 IlonsiTre MHOTOrpaHHUKA. Ero 31€eMEHTHI: BEPIINHBL,
Bepuunsl, pedpa, rpaHu pedpa, rpanu. uaronans. Ceuenue. Boinmykiibie u 2 1
MHOTOTPaHHHUKA. HEBBITYKJIbIe MHOTOTPaHHUKH.
IIpaBuibHBIE [loHsiTHE NpaBUIIBHOIO MHOTOrpaHHuKa. CBoOMCTBa
MHOTOTPaHHUKH, UX MPaBUIIBHBIX MHOTOTPaHHUKOB
CBOMCTBa Ipaxmuueckoe 3auamue No29. Pewenue 3a0auy
Tema 7.2 ITonsitre npusmel. Ee ocHOBaHMS 1 OOKOBBIE I'PaHH. OK-01,0K-02,
[Tpu3ma, ee Bricora mpusmel. [Ipsimast u HakJIOHHAS TIPU3MA. 2 2 OK-03,0K-04
COCTaBJISIOIINE, CEUCHHE. IIpaBunpHas npusMa. Ee ceuenue OK-05,0K-06
IIpsimast n npaBUIBHAS IIpaxmuueckoe 3anamue Ne30. Pewenue 3a0au OK-07
TIPU3MBI
Tema 7.3 [Tapannenenurnen, CBOWCTBA NPSIMOYTOJIBHOTO
[Mapannenenwumnen, Kyo. napaienenunena, kyo. Cedenue kyba, mapasuienenumneaa 2 1
CeueHnue Ky0a, Ipaxmuueckoe 3ansamue Ne3 1. Ilocmpoenue ceuenuii
napaJuresenuIeaa
Tema 7.4 IMupamuna u ee s3nemenTsl. CeueHne MUpaMuIbl. 2 2
[Mupamuna, ee [IpaBuibHas nupamuaa. Y ceueHHas nupamMu/ia
COCTaBJIAIONIUE, Ipaxmuueckoe 3ansimue Ne32. Pewenue 3a0au
ceuenue.lIpaBuiibHas
nupamuaa. YcedeHHasi nup
Tema 7.5 CuMMeETpHUs OTHOCUTEIBHO TOUYKH, IPSIMOU, TNIOCKOCTH. 1 1
Cummerpus B KyOe, Cummerpus B KyOe, napajienenumesae, NpusMe, TupaMuie
napajienenunene, npusme, | [lpaxmuueckoe 3ausamue No33. Pewenue 3a0au
nupaMuzie
Tema 7.6 IIpodeccrnonaibHO-OpHEHTHPOBAHHOE CO/IeP:KAHMeE. 1

[Ipumepsl cumMmeTpuil B

CumMeTpus B IPUPOJIE, APXUTEKTYpe, TEXHHUKE, B OBITY




npoeccun

HpaKTqucxoe 3aHATHC

Tema 7.7 [Inomans 60KOBOM 1 IOTHON OBEPXHOCTH MIPHU3MEI, 1 1
Bokosas u momHas MTUPaMUIBI
MOBEPXHOCTH MTPHU3MBEI, IIpaxmuueckoe 3anamue Ne34. Pewenue 3a0au
MTUPAMUJIBI
Tema 7.8 Hunwamgp u ero snemenTsl. CeueHne TUIHHIPA 1 1
Hunwsmp, ero (mapannenpHOE OCHOBAaHUIO M OCH). PazBepTka mumuHapa
coctapistonue. CeyeHue Ipaxmuueckoe 3ansimue Ne35. Pewenue 3a0au
[ATAHPA
Tema 7.9 Komnyc u ero snementsl. CeueHne KoHyca (IapajuienbHOe 2 1
Konyc, ero OCHOBAHHIO U MPOXOJISIIEe Yepe3 BEpIINHY ), KOHUUECKHE
cocrasisitomne. Ceuenne ceueHus. Pa3eepTka KoHyca.
KOHycCa. Y CEYeHHBII Yceuennsit konyc. Ero obpa3yromas u Beicota. Ceuenune
konyc. Ceuenne YCEUeHHOT0 KOHyca
YCEUYEHHOT'0 KOHYyCa Ilpaxmuueckoe 3anamue Ne36
Tema 7.10 [ap u chepa. BzaumHoe pacronoxenue chepsl u 1 1
[ap u chepa, ux cedenuss | miockocTu. CeueHne mapa, cheps

Ilpaxmuuecxoe 3ansamue Ne37
Tema 7.11 [onsitue 06 o6beMe Tena. O0beM Kyda u MPSIMOYTOJILHOTO 2 2
[lonsitre 06 oObemMe Tena. | mapamienenumnena. O0beM MPU3MBI U MAITHHIIPA.
OtHomenne 00HeMOB OtHomenne 00beMOB MOIOOHBIX Tell. ['eoMeTpudecKuii
MOJOOHBIX TeTl. CMBICJI OTIpeeNTUTeNs 3-Tr0 MOpsaKa
OO0BEMBI U TUIOMIAIH O0beMbl upamMuibl U KoHyca. O0beM miapa. [Inomanu
MTOBEPXHOCTEH Ten MTOBEPXHOCTEH TeI

Ipaxmuueckoe 3anamue Ne38
Tema 7.12 KomOuHaImu reoMeTpruuecKux Tel. 1 2
KombOunanumn Hcnonp3oBaHre KOMOMHAIIMN MHOTOTPaHHUKOB H TEJ
MHOTOTPAHHUKOB U TeJ BpallleHHUs B IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a9ax
BpaleHusl. Ipaxmuueckoe 3anamue No39
I'eomeTpuueckue
KOMOHMHAIINY Ha MPAKTHKE
Tema 7.13 OO0BeMBI U TUIONIAIU ITOBEPXHOCTH MHOTOTPAHHUKOB U Tell 2
Pewenue 3anay. BpalICHUs
MHororpaHHuKy 1 Tena KonTponbnas padora
BpalleHus

Pasnen 8. IlepBooOpa3nas GyHKIIUM, ee IPUMEHEHUE 5 9

Tema 8.1 3azmagya 0 BOCCTAHOBJICHUU 3aKOHA JIBHKEHHS 10 U3BECTHOM 2 2

[lepBooOpazHas GyHKIMH.
[IpaBuia HaxoXKAEHUS
epBOOOPa3HBIX

ckopocTd. [Tonarue naTerpupoBanus. O3HaKOMIIEHHE C
MOHSATHEM MHTETpajia 1 IepBooOpa3Hoil i GyHKIUH
y=f(x). Perienue 3anau Ha cBsI3b IEPBOOOPA3HON U ee
MTPOM3BOAHOM, BRIYHCIIEHHE TEPBOOOPA3HON A1 JAHHOM




¢ynkuuu. Tabauna GopMya A HaXO0XKICHUS
nepBooOpa3HbIX. V3ydyeHne npaBuia BHIYUCICHUS
epBOOOpa3HO

Ipaxmuuecxoe 3anamue Ned(0 OK-01,0K-02,
Tema 8.2 IlonsTHEe HEeompeIeNeHHOro HHTETpaa. OK-03,0K-04
Heomnpenenennsrit Ipaxmuueckoe 3anamue No4l OK-05,0K-06
UHTerpal OK-07
Tema 8.3 3anaqu, IPUBOASAIIME K TIOHATHIO OMPEIEIEHHOTO
ITonstre 00 HWHTErpaja — O BIYUCIECHUH IJIOIIaAN KPUBOJIUHEUHON
OIIpEICICHHOM MHTErpajie | TpameLuu, o nepeMenieHud Touku. [lonsarue
KaK IUIOIAAN omnpenenéHHOro HHTerpana. ['eomeTpuyeckuii 1
KPUBOJIMHEHHOM Tpanenuu. | GU3NUECKUI CMBICI ONpeelIeHHOro naTerpana. @opmyna
®opmyna Herotona — Hrrorona— Jleiibuuma.
JleiiOHuna Ipaxmuueckoe 3anamue Ne42
Tema 8.4 IpodeccnonanbHO-OpMEHTHPOBAHHOE COIeP:KAHIE
OnpeneneHHpIid HHTETPa | ['eoMeTprYecKuil CMBICI OIMPEIEIEHHOTO HHTETpaIa.
B KU3HU ®opmyna HerotoHa - Jleiioamna.

Pemenue 3agau Ha mpUMEHEHUE HHTETpaIa JIIsI

BBIYMCIICHHST (PU3NUECKUX BEIMYUH U TUIOLIAIeH

IIpakTHueckoe 3aHsITHE
Tema 8.5 IlepBoobpa3zHas ¢pynkunu. [IpaBrnna HaxoxAEHUS
Pemrenue 3agau. nepBooOpa3HbiX. Ee npumenenue
IlepBoobpa3zHas ¢pynkunu, | KonrpoabHasi padora (peiitunrosas Ne3)
ee NPUMEHEHHE

Pasnen 9.Ctenenu u kopuu. CtenenHasi pyHKIusi

Tema 9.1 OnpenesneHne cTeneHHON QyHKIH
CreneHn 1 KOpHU. Ipaxmuueckoe 3anamue Ne43
Crenennas QyHkums,ee
CBONCTBa
Tema 9.2 [MoHsiTHE CTETIeHH C ITOOBIM PAllMOHANBHBIM TIOKA3aTeeM.
CBOJCTBa CTENEHH C CreneHHble QYHKINH, UX CBOMCTBA U IpadHKH
palMOHAIBHBIM U Ipaxmuueckoe 3anamue Ned4
JICUCTBUTEIILHBIM OK-03,0K-04
MMOKa3aTeJIIMHU OK-05,
Tema 9.3 [IpeobpazoBanue UppaMOHAIBHBIX BHIPAXKEHUH OK-07
[IpeobpazoBanue Ipaxmuueckoe 3anamue No45

BBIPAKEHHUN C KOPHIMMU N-
0l CTENEeHH

Tema 9.4
Pemenne
HppalOHaIbHbIX

PaBHOCMIIBHOCTB MppaMOHANBHBIX YPaBHEHHUN 1
HepaBeHCTB. MeTo/bl MX pemeHus. Pemenue
VPPALMOHAIbHBIX YPABHEHUN U HEPABEHCTB




YpaBHEHUH M HEPABCHCTB

| Ipaxmuueckoe sansmue No46

Paznen 10. Iloka3zarenbHas pyHkous 3 6
Tema 10.1 CrerneHb ¢ MPOU3BOIBHBIM JIEHCTBUTEIHHBIM TIOKa3aTeIeM. 1 2
[Tokazarenbhas Gynkuusa, | OmpeneneHue NOKa3aTeNIbHON QYHKINH, €€ CBOWCTBA U
ee CBOMCTBA rpa¢uk. 3HaKOMCTBO ¢ IPUMEHEHHEM TOKa3aTebHON
¢byskun. Penenre nokasaTreabHbIX YpaBHEHUH
(GYHKIIMOHATBHO-TPa(QMIECKUM METOIOM OK-01,0K-02,
Ilpaxmuuecxoe 3ansamue Ned7 OK-03,0K-04
Tema 10.2 Penienue mokazatenbHBIX YPaBHEHUM METOIOM 2 2 OK-05,
PeuieHne mokaszatenpHbIX | ypaBHUBaHUS NOKa3aTesed, METOJOM BBEICHUS HOBOU OK-07
YpaBHEHUH M HEPABEHCTB. | EpEMEHHON, PYHKIIMOHATBHO-TPAdUIECKUM METOAOM.
Cucremsbl moka3aTenbHbIX | Pemenue moka3aTenbHBIX HepaBeHCTB. Perienue cucreM
ypaBHEHUI MOKAa3aTeNbHbIX YPaBHEHUI
Ilpaxmuuecroe 3ansmue No48
Tema 10.3 Pemenne noka3aTeNnbHBIX YPaBHEHUN METOJOM 2
Pemntenue 3agauq. ypaBHHUBAHUA I1OKA3aTEJIE U METOIOM BBEJECHUS HOBOM
[loxazaTenpHas GyHKIHS nepeMeHHoOU. PelieHne noka3aTeabHbIX HEPABEHCTB
KonTpoabhas padora
Paznes 11. Jlorapudmsl. Jlorapudmuyeckasi pyHkuus 3 6
Tema 11.1 Jlorapudm umcna. JlecITUYHBIN M HATYpaJIbHBIH 1 1
Jlorapudwm umcia. norapu(Mbl, YUCIIO €
Hecsatuunsiii u Cgoiicta norapudmos. Onepanus JorapuMupoBaHusl. OK-01,0K-02,
HaTypalbHBIN JIorapuMmbl, | Pemenne norapupmon OK-03,0K-04
ymcio e. CBoicTBa Ipakxmuueckoe 3anamue Ne49 OK-05,
norapudmon. Onepanus OK-07
sorapu()MHUPOBaAHUS
Tema 11.2 Jlorapudmuyeckas pyHKIHSA U €€ CBOKCTBA 1 1
Jlorapudmuyeckas Ipaxmuueckoe 3anamue Ne50
¢byHKIIMS, ee cBoiicTBa
Tema 11.3 [MonsiTre norapupmudeckoro ypaBaeHus. Omnepanus 1 2
Pemenne NOTEHUHPOBaHUA. TpH OCHOBHBIX METOJIa PELLICHHS
JorapupMuIecKux norapupMUYecKuX ypaBHEHHUH: QyHKIMOHAIBHO-
YpaBHEHUH W HEPABEHCTB. | rpaduUecKuii, METOl HOTEHIIMPOBAHUSA, METOJ BBEICHUS
Cucremsl HOBOI mepeMeHHOH. JlorapudMuueckre HepaBeHCTBA.
JorapupMuIecKux ANTOpPUTM pelIeHNs] CUCTEMBI YpaBHEHHH. PaBHOCHIBHOCTD
YpaBHEHUI norapu()MUYECKNX ypaBHEHHUI U HEPABEHCTB.
Ipaxmuuecxoe 3anamue NoS 1
Tema 11.4 Jlorapudmudeckas ¢pyHkuus. Pemenue npocreimmx 2
Pemenne 3anau. JorapupMUIecKuX ypaBHEHUH
Jlorapudmel. KonTpoabnas padora

Jlorapudmuyeckas




GyHKIHS

Paznen 12.MHoxkecTBa. DjieMeHThI TeOPUH rpadon 2 2
Tema 12.1 [Tonsitre muOXKecTBa. [lomMHO)ecTBO. Oneparuu ¢ 1 1
MHosxecTBa. Onepanuu ¢ MHOXECTBaMHU.
MHO>KECTBaMH Pemenne npuxiagHeIx 3a1a4
Ilpaxmuueckoe 3anamue Ne52
Tema 12.2 ITonsitre rpada. Cesazuelil rpad, epeBo, UK rpad Ha 1 1
I'padsl. Pemenue 3agay. IJIOCKOCTH.
MmuoxectBa, ['padsr u ux Onepanuu ¢ MHOKecTBaMU. ONucaHNe peabHBIX CUTyalui
IPUMEHEHHUE C MOMOIIbI0 MHOXKECTB. [Iprmenenue rpadoB K pelIeHuo
3a1a4
Ilpaxmuueckoe 3ansamue Ne53
Paszpnen 13. DiieMeHTHI KOMOMHATOPHKH, CTATUCTUKY U TEOPUH BePOSITHOCTE 5 7
Tema 13.1 IlepecTaHOBKY, pa3MEIIEHUS, COUETaHUS. 1 1
OCHOBHBIEC TIOHATUS Ipaxmuueckoe 3anamue Ne54
KOMOWHATOPUKHU
Tema 13.2 CoBMecTHBIE 1 HECOBMECTHBIE cOOBITHS. Teopemsl 0 1 1
Co0pITHE, BEpOATHOCTH BEPOATHOCTH CYMMBI COOBITHH. Y CTTIOBHAS BEPOATHOCTb. OK-01,0K-02,
coObITHs. CloxkeHue u 3aBHUCUMBIE U He3aBUCUMBIE COOBITHS. TeopeMbl O OK-03,0K-04
YMHOKEHHE BEPOSTHOCTEH | BEPOSITHOCTH MPOU3BEACHUS COOBITHIA. OK-05,
Ilpaxmuuecroe 3ansmue Ne55 OK-07
Tema 13.3 Bunel cnyyaitaeix BenuauH. OnpeneiacHue JUCKPEeTHON 1 1
JuckperHas ciayyaiinas CITy4aiiHOM BeTMYMHBL. 3aKOH pacIipeieleHns: AUCKPETHON
BEJIMYMHA, 3aKOH €e ciy4aiiHo# BennunHbl. Ee 4ncinoBble XapakTepUCTUKN
pacnpeneacHus IIpaxmuueckoe 3auamue Ne 56
Tema 13.4 Bapuauumonnsiii psj. [1ogdrod 4acTot u rucrorpamma. 1 1
3amayn MaTeMaTHYECKOM CraTHCTHUECKUE XapaKTEPUCTHKH Psijia HaOI0AaeMBbIX
CTaTUCTHUKU JaHHBIX
Ipakxmuueckoe 3ansmue Ne57
Tema 13.5 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/IEP:KAHME 1
CocraBieHue TabauI 1 ITepBuunas oOpaboTKa CTATUCTUYECKUX JAHHBIX. OK-01,0K-02,
JUarpaMm Ha MPaKTUKE I'padmueckoe ux mpencraBnenue. Haxoxmenue cpeHAX OK-03,0K-04
XapaKTePUCTHK, HAOJI0JaeMbIX JaHHBIX OK-05,
[IpakTHdeckoe 3aHsATHE OK-07
Tema 13.6 OnemeHThl KOMOMHATOpUKU. COOBITHE, BEPOSITHOCTD 1 1
Pemenue 3agau. Dnementsl | coObITHsL. Clo)KeHHE U YMHO)KEHHE BEPOSITHOCTEH
KOMOHMHATOPHKH, KonTpoabnas padora 1
CTaTHCTUKU U TEOPUHU
BEPOSITHOCTEN
Pasnes 14. YpaBHeHHsi 1 HepaBeHCTBA 5 9




Tema 14.1 PaBHOCMIIBHOCTE ypaBHEHUI U HepaBeHCTB. OnpeaencHus.
PaBHOCHIIEHOCTE OCHOBHBIE TEOPEMBI PAaBHOCHIBLHEIX ITEPEX0ax B 2 2
YpaBHEHUH M HEPABEHCTB. | YpaBHEHUSX M HepaBeHcTBaxX. OOIIKe METOIb! PeIIeHUS
OOu1rie METOIBI PELICHUST | YpaBHEHHIA: TIEpeXo]l OT paBeHCTBA (PYHKIHMH K paBEHCTBY

apryMEHTOB [UI1 MOHOTOHHBIX (DYHKIIMH, METOA

PasJIoKeHHs. Ha MHOXHTEIH, METO/] BBEICHHUS HOBOM

NepeMEeHHON, PYHKIHOHATBHO-TpadUIECKUil METOA

Ilpaxmuueckoe 3anamue Ne58
Tema 14.2 Omnpenenenue Moxnyisi. PackpbeiTue Momyiis o 2 2
I'paduaeckuii meTom onpeneneHuto. IIpocreiinme ypaBHEHUSI U HEPABEHCTBA C
pelIeHusl ypaBHEHUH, MonyneM. [IpumeHeHne paBHOCHIIBHBIX TIEPEX0/I0B B OK-01,0K-02,
HEPaBEHCTB oTIpeieNICHHBIX TUTIAX YPAaBHEHUH U HEPABEHCTB C MOIYJIEM OK-03,0K-04

Ilpaxmuuecroe 3ansmue Ne59 OK-05,0K-06,
Tema 14.3 Omnpenenenne Moayisi. PacKpeITHE MOJLYJIsE TIO 2 2 OK-07
YpaBHEHHUs U HEPABEHCTBA | omnpeneneHuto. IIpocreline ypaBHEHUS U HEPABEHCTBA C
C MOAYJIeM U napamerpaMu | MozayiseM. [IpuMeHeHne paBHOCHIBHBIX IEPEXO0B B

OTIpeIeJICHHBIX TUIAX YPaBHEHHUI U HEPABEHCTB C

MoysieM. 3HaKOMCTBO ¢ mapametpoM. IIpocreiinme

yYpaBHEHUS U HEPaBEHCTBA C TapaMeTPOM.

Tpaxmuuecxoe 3auamue No60
Tema 14.4 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaHHUeE. 1
CocTtaBreHue 1 peneHne Pemienune TeKkCTOBBIX 337124 MPO(HECCHOHATHLHOTO
npodeCCHOHANBHBIX 3a]a4 | COAEPIKAHUS
C MIOMOIIBIO YPaBHEHHUH [IpakTHyeckue 3aHATUs
Tema 14.5 OO61Ire MEeTOBI PENICHHS YPaBHEHUHN. Y paBHCHHUSI U 2
Pemenue 3agau. HEPaBEHCTBA C MOAYJIEM U C ITapaMeTpaMu
YpaBHeHnus u HepaBeHCTBa | KonTtpoabsHasi pa6ota (peiiTunroBas Ne4)

HToro Bo BTOpoM cemectpe: 108u. 44 64
Bcero: 78 115
IIpome:xxyTounas arrectanus (IK3amMeH) 18
Bcero: 195
Hroro: 213 4




3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJILHON
JAUCHHUIIJINHBI
3.1. [lois peaqu3auuu NporpaMmbl AMCUUIJIMHBI J0/IKHBI ObITH NMPEAyCMOTPEHbI
cjeayonue cnenuajbHble OMeIeHns
Peanu3zanus mporpaMMbl AUCIUTUIMHBI TPEOYET HAINYHS Y4eOHOTO KaOMHETa MaTEeMaTHKH.
O06opynoBaHue yueOHOT0O KabuHeTa:
- TOCAZI0YHbIE MECTA MO KOJIMYECTBY O0YUAIOIIUXCS;
- pabouee MeCTO MpenojaBaTes;
- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;
- KOMIUICKT 3JIEKTPOHHBIX BUAEOMATEPHATIOB;
- 3aJJaHMs 111 KOHTPOJIBHBIX PadoT;
- pohe€CCHOHATILHO OPUCHTUPOBAHHBIC 3aIaHVS,
- MaTepHUaIIbl IK3aMeHa.
TexHu4eckue cpeicTBa O0yUCHUS:
- IEPCOHATBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOrPAMMHBIM 00eCIICUeHUEM;
- IPOEKTOP C IKPAHOM.

3.2. UndopmanuonHoe odecrnieyenne o0yueHust

[lepeueHbp peKOMEHIyeMBIX YUeOHBIX W3AaHUl, HHTEpHET-pecypcoB, OMOIHUATEILHON
JUTEPATYpHI

OcHOBHBbIE HCTOYHHUKMU:
1.boromomnos,H.B.IIpakTnueckuesanstusnomaremaTrke. B24.Yacts 1 :yue6.mocodbueanssCI10/H.
B.boromonos.-11-eu3n.,nepepad.ugon.—M.:FOpaiit,2022.-285¢. - Cepusi: [Ipod. oOpazoBanue.
2.boromonos,H.B.ITpakTuueckuesanstusinomareMatuke.B2u.Yacre2: yue6.mocoonennssCI10/H.
B.Boromoinos.—11-eu3n.,nepepad.ugomn.—M.:FOpaiit,2022.-217¢. - Cepust: [Ipod. ObpazoBanue
3.2.2./10n0JIHUTEIbHBIEUCTOUHUKH
1.IlIunaues,B. C. MaTremaruka: yueOHUK 51 MPAKTUKYM UL CPEOHETO
npogeccuonansHoro oopazosanus /B. C. llunaues; nox pegakuueit A. H. Tuxonosa. —8-e
u3a.,nepepad. u gon. —MockBa:M3narensctBolOpaiit,2023. —447 c. —(IIpodeccuonanbuoe
obpazoBanue). —-ISBN 978-5-534-13405-6.—Tekct :pnexkrponnsbiit//ObC FOpaiit|caiir].— URL:
https://urait.ru/bcode/459024
2.boromonos,H.B.Maremaruka.3agauncpenieHussMUB24. : yaeOHOETIOCOOUE IS CPETHETO
npogeccuonanbHoro oopazosanus/H. B. boromonos. —2-eu3n.,ucnp.uaomn.—
Mocksa:U3narensctBolOpaiitT,2023.-439 c. (IIpodeccruonansHoe oOpazoBanue). -ISBN 978-5-
534-09108-3. — TexcT: 2nekTpoHHbI // OBbC  IOpaiir|[caiit]. — URL:
https://urait.ru/bcode/449007

3.2.3. DJjIeKTPOHHBbIE U3IAHUA

1. Beepoccuiickue nntepuer-onumnuaabl. - URL: https://online-olympiad.ru / (nata
obparmenust: 12.07.2022). - TekcT: 37IeKTPOHHBIH.

2.NudopmanmonHnas cucreMa «EquHoe OKHO ToCcTyma K 00pa3oBaTeIbHBIM pecypcamy. -

URL: http://window.edu.ru/ (nata oOpamenusi: 02.07.2022). - TekcT: 37€KTPOHHBIH.
3.Hayunas anektponnas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (mata obparieHus:
12.07.2022). - TekcT: 2NE€KTPOHHBIMN.

4.01kpoIThIN KOTEemK. Maremaruka. - URL: https://mathematics.ru / (1ata obparieHus:

08.06.2022). - TekcT: 371EKTPOHHBIH.

5.IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / (1ara oGparieHus:

12.07.2022). - TekcT: 3MeKTPOHHBIM.


https://online-olympiad.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

6.CripaBOYHHK IO MaTeMaTUKE IS IKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nata obpamenus: 12.07.2022). - Tekcr:

3JIEKTPOHHBIMN.

7.Cpennsisi MaTeMaTudeckas MHTepHeT 1mkoa. - URL: http://www.bymath.net/ (mata

obpamenusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

8.Denepanbublil mopran «Poccuiickoe oOpasoBanue». - URL: http://www.edu.ru/ (nara

oOpatuenusi: 02.07.2022). - TekcT: 37€KTPOHHBII.

®denepanbHbIN EHTP HHPOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru /

(mara oopamenus: 01.07.2022). - TekcT: 3MeKTPOHHBII


https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOEHHS 0011e00Pa30BaTeJIbHON JUCHUNINHBI
KOHTpOo/Ib M OlleHKA pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON JUCIUIUINHBI PACKPBIBAIOTCS Yepe3 JUCHUIUIMHAPHBIE PEe3Y/IbTaThl, HAIIPaBJICHHBIE HA

dbopMupoBanue oOUIMX U MpodecCHOHATBHBIX KOMIIETEHIIUH 10 pa3esiaM U TeMaM COoJiepKaHusl yueOHOro MaTepuania.

Oo0masi/nmpogeccuoHaTbLHAS KOMIIETEHIIUS

Paznen/Tema

Tun oueHOYHBIX MEPONPUATHSA

OK 01. Beibupats criocoObl pemieHus 3a1a4d
po(heCcCHOHATLHOM e TEIbHOCTH
MPUMEHUTEITHHO

K pa3JIMYHbIM KOHTEKCTaM

P1,Temal.1,1.2, 1.3 -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, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.711-o0/c, 4.8,4.9,4.10,
4.11

PS5, Temer 5.1,5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o/c, 6.8, 6.9, 6.10
II-o/c, 6.11

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

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, 11.3I1-0/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 I1-o/c, 13.6

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

TectupoBanue

YceTHBII onpoc

MaremaTudecKkuii JUKTAHT
NunuBuayanbHasi cCaMOCTOSITENIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPaKTUYECKHUX PaboT

3amuTa TBOPUYECKUX paboT

3aluTa UHIMBUIYaIbHBIX TPOCKTOB
KonTponbnas padora

BrinonHenne s3xk3aMeHalMOHHBIX 3aJaHu

OK 02. Mcnonb30BaTh COBPEMEHHBIC CPEACTBA
MOMCKa, aHaJIN3a U UHTEpIpeTaluu
uH(popMaluu, 1 HHOOPMALIMOHHBIE TEXHOJIOTUH
JUTSL BBITIOJTHEHUS 3a/1a4 TPo(eCCHOHATTbHON
JeSITeIbHOCTH

P1,Temal.1,1.2,1.311-0/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-o0/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11

P5, 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, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9, 7.10 I1-
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

TectupoBanue

YceTHBIT onpoc

MaremaTndeckuii JUKTAaHT
NuauBunyanbHas caMOCTOSITEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPAKTUYECKUX PadoT

3amuTa TBOPUECKUX padoT

3anmTa MHIUBUIYIbHBIX MPOEKTOB
KonTponbnas pabora

BrmmosHeHNE DK3aMeHAITMOHHEIX 3aJaHIH

'pogpeccuoHanbHoe-opueHMuUposaHHoe codepiaHue




P9, Temsr 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 I1-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 [1-o/c, 13.6

P 14, Temn1 14.1, 14.2, 14.3, 14.4, 14.5 [1-o/c, 14.6

OK 03. ITnanupoBath U peaan30BbIBaTh

coOCTBEHHOE POPECCUOHATIBHOE U TMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIBCKYIO IEITEIbHOCTh

B nipoeccuoHanbHo chepe, UCIoIb30BaTh
3HaHUS 110 (PUHAHCOBOM rPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYAIIUSIX

P1,Temal.1,1.2,1.311-0/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, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, 4.10,
4.11

P5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o/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 I1-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

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

P9, Tems1 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
P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6

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

TectupoBanue

YceTHbII onpoc

MaremaTuyecKuid TUKTAHT
WNHnuBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPaKTHYECKUX padoT

3ammTa TBOpUECKUX padoT

3amuTa UHIMBUIYATBHBIX TPOCKTOB
KonTponbnas padbora

BrinosiHeHUE PK3aMEHAMOHHBIX 33 JTaHHUI

OK 04. 3ddexTrBHO B3aUMOACHCTBOBATH U
paboTath B KOJUIEKTHBE U KOMaH/IE

P1,Temal.1,1.2,1.311-0/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

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, 4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10
II-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 I1-
o/c,7.11,7.12,7.13,7.14,7.15,7.16, 7.17

TecTtupoBanue

YceTHBII onpoc

MareMaTH4ecKuil JTUKTaHT
WHouBuayanbHas caMOCTOATEIbHAS
pabota

[IpencraBienue pe3yibpTaToB
MPaKTUYECKUX padoT

3aiuTa TBOPUECKUX paboT

3aimuTa MHIMBUYyaJIbHBIX IPOEKTOB
KonTponbhas pabora




P 8, Temnr 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, Temst 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 I1-o/c, 13.6

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

BrinonHenne 3k3aMeHalMOHHBIX 3aJaHUN

OK 05. OcyiiecTBiATh YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIIUIO Ha TOCYJapCTBEHHOM SI3bIKE
Poccutickoii deneparuu ¢ y4eToM 0COOCHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO KOHTEKCTa

P1,Temal.1,1.2,1.311-0/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 I1-0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11

P5, Temrr 5.1,5.2

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, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Tems14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 11-o0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

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

P 8, Temsr1 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 [T-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6P 9, TeMmsl
9.1,9.2,9.3,949.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

TectupoBanue

YceTHBII onpoc

MartemaTnyeckuii TUKTAHT
WNunuBuayanbHas cCaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yibTaToB
IPAKTUYECKUX paboT

3ammTa TBOpUECKUX padoT

3amuTa UHIMBUIYATBHBIX TPOCKTOB
KonTponbnas padora

BrinonHenne 3x3aMeHalMOHHBIX 3aJaHuH




P12, Temsr 12.1,12.2,12.3
P 13, Tems 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

OK 06. IIposaBasTh rpaxxaaHCKO-

MaTpUOTUYCCKYIO ITO3UINTI0, JCMOHCTPHUPOBATDH

OCO3HAaHHOC IMTOBCACHHUEC HA OCHOBEC

TPaIUIIMOHHBIX 0OIIEYEIIOBEYSCKIX IIEHHOCTEH,

B TOM YHUCJIC C YUCTOM rapMOHHU3alIUA
MCKHAIIMOHAJIbHBIX U MCKPCIIMTHO3HBIX
OTHOH.ICHPIﬁ, IIPUMCHATH CTaHAAaPThL
AHTUKOPPYINIUOHHOI'O TOBECACHU

P1,Temal.1,1.2,1.3II-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 [1-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

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

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, 14.5 I1-0/c, 14.6

TectupoBanue

YcrHblii onpoc

MaremaTuyecKuid TUKTAHT
NunuBuayanbHasi cCaMOCTOSITENIbHAS
paborta

[IpencraBnenue pe3yabTaToB
MPAaKTHYECKUX padoT

3aiuTa TBOPUECKHUX paboT

3aluTa UHIMBUIYaIbHBIX TPOEKTOB
KonTponbHas pabora

BrinonHenne s3x3aMeHalMOHHBIX 3aJaHnui

OK 07. CopeiicTBOBaTh COXPAHEHUIO
OKPYXKAIOIIEH CpeJibl, pecypcocOepekeHuIo,
IMPUMCHATH 3HAHUA 00 U3MEHEHUH KjmMmara,
NPUHIXIB OEPEXIMBOTO MTPOU3BOICTBA,

3¢ (eKTUBHO ACHCTBOBATH B UpE3BbIYAMHBIX
CUTYyalUAX

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, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10
I1I-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 I1-
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, 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
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 I1-o/c, 14.6

TectupoBanue

VYeTHbI onpoc

MareMaTH4eCKHUM JUKTAHT
WNHnuBuayanbHas CaMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT

3aiuTa TBOPUECKUX paboT

3amuTa UHIUBUIYATBHBIX TPOCKTOB
KonTponbnas padora

BrimonHenne 3x3aMeHaMOHHbBIX 3aaHnui




