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PaGouas mporpamma o06mieoOpazoBarenbHON yueOHOM mucuurmumabl OY .03 Marematuka
pa3paboTaHa Ha ocHOBe TpeOoBaHuil denepalbHOrO0 rOCyJapCTBEHHOIO CTaHAAapTa CPEeIHEro OOIIEro
o0pa3oBaHus, NPEABABISEMBIX K CTPYKType, COJCpXKAHUIO M pe3yjibTaTaM OCBOEHHS Yy4eOHOro
obmeodpazosarensHoro npeamera (OPI'OC COO), yrBepxaéH npukazoM MuUHUCTEPCTBA MPOCBEICHHS
Poccutickoit ®@eneparuu ot 12 aBrycra 2022 r. N 732 «O BHeceHMM H3MEHEHUN B DenepalibHbIN
TOCYJIapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CpeaHero oOIero oOpa3oBaHUS YTBEPIKICHHBIN
[Tpukazom MunucrepcrBa obpasoBanus U Hayku PD ot 17. mas 2012 r. T413» (3aperucTpupoBaHo B
Muntocte Poccun 12 centsaops 2022 r. N 70034); denepaibHOro rocy1apcTBeHHOro 00pa3oBaTeIbHOTO
crapmapra cpeanero mnpodeccuonansHoro obpazoBanus (PI'OC CIIO), yrBepx néH NpPUKA30M
MunucrepcrBa mpocBeienusi Poccuiickoint ®epeparuun ot 17.08.2022 Ne 742 "OO yTBepKACHUU
denepambHOrO TroCyIapCTBEHHOIO 00pa30oBaTEIbHOIO CTaHAApTa CpelHEero MpodecCHOHAIBLHOTO
obpa3zoBanus no cneruanbHocTr 09.02.07 MHbopmanmoHHbIe CHCTEMBI U TPOrPAaMMHUPOBAHHUE.

Pabouas mporpamma OVY]/[.03 Maremartuka cocraBieHa Ha OCHOBE NpUMEpHON paboueit
porpaMMbl  0011e00pa3oBaTebHON yueOHOM muctuIuinebl «MaremaThkay A NpoQeccuOHaTbHBIX
o0pa3oBaTeNbHBIX ~ OpraHu3anuii, paspaborannoii ~ @I'BOY  JIIIO  «MHCTHUTYT  pa3BUTHA
poeCCHOHATTLHOTO 00pa30BaHus», MPOPMIL 00yUIEHUS: TYMaHUTApHBIH; TPOTOKOI Nel4 ot 30 HOSOps
2022r., Konmenmuu npernogaBadus o01Mieo0pa3oBaTeIbHBIX JTUCIHUILIUH C Y4ETOM MPOo(hecCHOHATEHOM
HAIPABJICHHOCTH TIPOTPaMM CpPEIHEro MpOo(ecCHOHAILHOTO 00pa30BaHWs, pealM3yeMbIX Ha 0ase
OCHOBHOTO o01iero oOpa3zoBaHus, MunucrepctBoM IMpocsemienus: Poccuiickoit @enepanuu ot 30
anpens 2021 r., NeP-98; ¢ yuérom Paboueit mporpammel Boctiutanus OUATIOY « I TIIT».

[IpodHanpaBieHHOCT, B MporpamMme peamu3yeTcs 4Yepe3 MEKIUCIUIUIMHAPHBIE CBSI3U C
pabounmu mnporpammamu OIl 04. OcHoBbl anroputMmuszanuu u mnporpammupoBanusa, OIT 07.
OxoHomuka orpaciau, OIl 10. YucnenHble METOJBI, a TaKXKe MEXIUCHMILIMHAPHBIMU Kypcamu MJIK
01.01 Pa3paborka mporpammubix Mmonynei, MK 02.01 Texnonoruss pa3paboTKud HpOrpaMMHOTO
obecrieuennst, MJIK 02.03 Marematnieckoe MOAEIHPOBAHHE.

Mmuorue pazgenst OY]J[ 03. MaremaTuka HMEIOT MPAKTHYECKYIO 3HAYMMOCTb B OCBOCHUH
cnermanibHocTH.  Hampumep, pasmen OCHOBBI  TPUTOHOMETPUHM BKIIIOYAaeT B ce0d  HM3ydeHHUE
Tpuronomerpuueckue GyHkuu, ux cBoiictBa. [Ipumep 3amanus «lIpomsBecTH pacder M MOCTPOUTH
rpaduxu GyHKIMI Ha uHTEpBatie [-2m; 21] ¢ marom 0,2. [Ipoanam3upoBas rpaduku, COCTABUTH OTYET O
TOM, KaKk MeHsieTcs (QYHKIUs (CKUMAETCs, PacTSITUBAETCS, CABUTAeTCs U T.I.) B 3aBUCHUMOCTH OT
BBOAMMBIX Kod(hduimentoB. OrpenenuTh ee CBoicTBa (00JIaCTh 3HAYCHHM, YETHOCTh HEYETHOCTD,
NepUOIUYHOCTD). [loCTpOoeHHBIE aUarpaMMbl C aHAJIM30M PE3YIbTATOB (OTYETOM) PACIONONKHUTH Ha
OTJIETIHHOM JIUCTE W pacmnedataThy». M3ydenue paznena OCHOBBI KOMOWHATOPHKU TIO3BOJISIET JI€NATh
BBIOODP M3 HEKOTOPOTO KOHEYHOT'O MHOXKECTBA OOBEKTOB, 00IAAIOIINX TEMU WJIM UHBIMU CBOMCTBAMH,
pa3Memarh 3JeMEHTHl MHOXKECTB B OIpPEICICHHOM MOpsake W T.A. 3amanue 1. B omummnuanme mo
MpPOrpaMMHUPOBAHUIO MOXKET Y4acTBOBaTh KOMaHJa M3 TpeX CTYIEHTOB TIpynnbl. CKOIbKO
BO3MOKHOCTEH COCTaBUTh KOMaHny, eciau B rpymme 20 crynentoB? 3amanue 2. Bmons mgoporw,
pa3ouToii Ha N y4YacTKOB, peUIMIM Pa3MECTHTh TOProBble TOYKHU. [Ipu 3TOM, uTOOBI H30ekKaTh
KOH()JIUKTOB MEXAy TOPrOBIIAMHM, HHKAaKHE JBE TOPrOBbIE TOYKH HE JOJDKHBI pa3Memarbcs Ha
coceqHUX (CMEXHBIX) ydacTkax. HallTu KOnMMuecTBO BO3ZMOXKHBIX BaPHAHTOB MX PACIIONOKEHHUS, €CIIU
BJIOJIb JIOPOTH JOJKHA HAXOAUTHCS XOTs ObI OJTHA TOProBasi TOUKA.

[Tpu HEBO3MOXKHOCTH UCTIOTHEHHSI IPOTPAMMBbI B OYHOM opMe (MK CEeTeBOM ), MPEAYCMOTPEHA
e€ peammzamus ¢ TPUMEHEHHEM DJIEKTPOHHBIX (OpM O0O0ydeHHsT Ha OCHOBE HCIOJIb30BaHUS
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUI MyTeM OpPraHu3aluyd 00pa30BaTENbHON EATEIHHOCTH
B DJIGKTPOHHOHN MH(POPMAITMOHHO-00pa30BaTEIBLHOMN Cpesie, K KOTOPOH MPEeA0CTaBIAeTCS JOCTYI Uepes
nH(OPMAaIIMOHHO-TEIIEKOMM YHUKAITMOHHYIO ceTh « HTepHeT.
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1. TACHIOPT IMPOT'PAMMBI YYEFHOM JUCIUTIIVMHBI
MATEMATHUKA

1.1.06s1acTh NnpUMEeHEeHUs] IPOrPaAMMBbI

[Iporpamma y4eOHOW AMCLMIUIMHBI SIBJSIETCS YaCThIO MPOrpaMMbl MOArOTOBKH
CHEUAINCTOB cpeaHero 3BeHa B coorBerctBuu ¢ PI'OC CIIO mno
cneuuansHoctd 09.02.07 MHpOpMAIIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHHUE.

1.2.MecTo AUCHUILIUHBI B CTPYKTYpe MPOrpamMMbl TIOJITOTOBKH CIEITHATHCTOB
CpEIIHero 3BEeHa

O6mieoOpa3oBaTenpHas AUCIUILIMHA «MaremaTukay sBJseTcs o0s3aTelbHON
JacThIO0 0011e00pa30BaTEILHOTO IIUKIIA OCHOBHON 00pa30BaTeIbHON IPOrpaMMbI
B cootBeTcTBUM ¢ PI'OC mo cnenuansHocTH 09.02.07 MudopmManmoHHbIe
CHUCTEMBI U IIPOTPpaMMHUPOBAHKE.

1.3.lenu u 3a0aumM AUCHUILIMHBI — TPEOOBAHMUS K Pe3yJIbTATAM OCBOEHUS
TUCHUIIIHHBI:

1.3.1. llesu 1 3a7a9u JUCHUILJINHBI
Hemn: ConepxaHue mporpaMmbl 00II€00pPa30BATEIBHON  JUCHUILIMHBI

«MareMaTnka» HaIpaBJIEHO HA JOCTH)KEHUE PE3YyJbTAaTOB €€ H3Yy4YCHUS B

cootBercTBUM ¢ TpeboBanusmMu PI'OC COO c¢ yueroMm npodeccruoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

3amaumn:
- bopMUpPOBaATH MPEACTABICHUSI O COIUAIBHBIX, KYJIbTYPHBIX U UCTOPHUYCCKHUX

dakTopax CTaHOBJICHUSI MAaTEMATHUKH;

- popMUPOBATH OCHOBBI JIOTUYECKOTO, AITOPUTMUYECKOTO U MAaTEeMAaTHUYE€CKOTO
MBIIIIJICHUS;

- popMHUpOBaTL YMEHHE TPUMCHATH IMIOJTYYCHHBIC 3HAHUS TIPH PEIICHUH
pa3ITUYHBIX 337]a4, B TOM YHUCIIe MPOodeCcCHOHATbHBIX;

- popMUpOBaATH TMPEACTABICHHE O MAaTEeMaTHKE KaK YacTHh OOIIeYeIOBEUYECKOM
KyJbTYPbI, YHUBEPCAILHOM SI3bIKE€ HAYKH, TTO3BOJISIONIEM OINKCHIBATH M U3YyYaTh
peasbHbIE TPONECCHl W  SIBJICHUS B  TOBCEJHEBHOM JKM3HHM U B
poeCCUOHATIBHON JIEATEIIbHOCTH.



1.3.2 Ilnanupyembie pe3yJabTAThl 0CBOCHHUs 001e00pa3oBaTe/IbHOM JMcUMILIMEBI B cooTBeTcTBHU ¢ PT'OC CIIOun
Ha ocHoBe PT'OC COO

Kon n
HAaMMeHOBaHHe
¢opmupyembIx
KOMIIEeTeHI[H I

IInannpyemble pe3yJbTaThl 0CBOCHHS THCHHUIIJIMHBI

Oo0mme

JAucuunanHapHbie

OK 01. Beibupats
CIIOCOOBI PEIICHUS
3aj1a4
npodecCuoHaIbHON
ACATCIbHOCTU
MPUMEHHUTETBHOK
pa3siIMYHbIM
KOHTEKCTaM

- TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MAacCTEepPCTBa,
TPpYyHOII00HeE;

- TOTOBHOCTh K aKTHUBHOM JIEATCILHOCTH TEXHOJIOTHYCCKOM
u COIMATILHOM HaIpPaBJICHHOCTH, CIIOCOOHOCTE
WHHUIUUPOBATH, TUTAHUPOBATH u CaMOCTOATEIBLHO
BBIMOJTHSATH TAKYIO JACATEILHOCTH;

- HMHTEpPEeC K pa3Iu4HbIM cdepaM MpodeCCHOHATBHON
JESITENBHOCTH,

Osnanenune YHHUBEPCATBHBIMU
IT03HABATEILHBIMY IEHCTBUSIMH:

a) 0a30BBIC JIOTMUYECKUE JICHCTBHS:

- CaMOCTOSTETbHO (OPMYJIHPOBATH W aKTYalIU3UPOBATH
npo0JeMy, pacCMaTpPUBATh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYIICCTBCHHBIM NMPU3HAK WM OCHOBAHHS
JUTSL CpaBHEHHS, KJaccu(pukanuy 1 0000IeHus;

- ONpeAeTsITh [EMH JIeSITEeIbHOCTH, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU UX JIOCTHIKCHUS,

- BBIABIATH 3aKOHOMEPHOCTH H
paccMaTpUBACMBIX SIBIICHUSX;

- BHOCUTh KOPPEKTHBBI B JIEATCIBHOCTh, OIICHUBATh
COOTBETCTBHE PE3YJIbTaTOB LEJISIM, OIICHUBATh PHCKH
IIOCIEACTBUAN NEITENBHOCTH;
- pa3BuUBaTh KpEaTHUBHOE
YKU3HEHHBIX MPOOIeM

0) 6a30BBIE UCCIIENOBATEIILCKHE ACHCTBUS:

- BIIQJCTh HAaBBIKAMH y4YeOHO-HCCIEIOBATEIILCKONH U
MPOEKTHOW  JEATEJIbHOCTH, HaBBIKAMU  pa3peIleHUs
mpooem;

- BBIABIATH  TNPUYUHHO-CICJCTBEHHBIE  CBS3M U
aKTyaJIu3UpOBaTh  3aj7ady, BBIIBUTaTh THUIIOTE3y €€
pellIeHus1, HaXOIUTh apIYMEHTHI JUIS I0Ka3aTe/IbCTBA CBOMX
YTBEPXKICHUH, 33/1aBaTh TApaMETPhl U KPUTEPUU PEIICHUS;

- aHAJIM3WUPOBATh TONYYCHHBIE B XOJI¢ PEIICHUS 3aJayu

y9eOHBIMU

IIPOTUBOPCUUA B

MBIIUUICHUE IpU PCHICHUUN

-BNIaJIETh METOAaMH J0Ka3aTeNbCTB, aJTOPUTMaMH PEIICHUs 3afad; yMEHHUE
(GopMyIHpOBaTh OIpEAENCHHS, AKCHOMBI M TEOPEMBI, TNPHUMEHATh WX,
IMPOBOJUTH JOKA3aTCIIbHBIC pAaCCYKACHHUA B XO04€ PCIICHUA 3a1a4,

- YMCTH ONICPUPOBATH MMOHATUAMU: CTCIICHb YHCJIA, J'IOFapI/I(I)M qyuciia; yMCHHUC
BBINIOJIHATH BBIYMCIICHUE 3HAYEHHH W MpeoOpa3oBaHUS BBIPAKEHHH CO
CTeNEeHSMH U JorapupmMamu, MpeoOpa3oBaHUs APOOHO-PAMOHATBHBIX

BBIPAKCHU;
- YMETb OIIEpUPOBATH IOHATHAMM: PALMOHAIBHBIE, WPPALUOHAILHEIE,
MIOKa3aTeNbHbIe, CTENEHHbIE, JOorapu(MuiecKkue, TPUTOHOMETPUYECKUE

YpaBHEHHUS 1 HEPABEHCTBA, UX CUCTEMBI;
- yMETh ONEpPHPOBATH MOHATUSAMH: (YHKIHS, HENpepbiBHas (yHKIuS,
NPOU3BOJHAS, NEpBOOOpa3Hasi, ONpPEICICHHBI MHTETpall; YMETh HAaXOAWUThH
HPOU3BOJIHBIC AIIEMEHTAPHBIX (DYHKIMIA, HCIOIB3Ys CIIPAaBOYHBIC MAaTEPHAIIBL;
UCCIIEIOBATh B MPOCTEHINMX CITydasX QYHKIMH HA MOHOTOHHOCTH, HAXO/IUTh
HauOOJIbIINE W HAMMEHBIINE 3HAYeHHs (YHKUWI; CTPOUTH TpaduKH
MHOTOYJICHOB C WCIIOJBb30BaHWEM amiapara MaTeMaTHYeCKOTro aHaju3a;
NPUMEHSATh TPOU3BOJHYIO TPU pelIeHHH 337a4 Ha JIBUKEHHUE; pellaTh
MPaKTUKO-OPUCHTUPOBAHHBIE 33/1add  Ha HauOOJIbIINE W HaUMEHBIINE
3HAYEHHMs1, HA HAXOXKJICHHE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMEThb ONEpUPOBAThH MOHATHSIMU: palMOHaNbHAs (QYHKIHUS, TIOKa3aTenbHast
byHKIUS, CTeTeHHas byHKIUS, norapugMuyeckas ¢byHKIWS,
TPUTOHOMETpHUYEeCKHe (QYHKIMH, OOpaTHbIE (YHKIMH; YMEHHE CTPOHThH
rpaduKyd HM3y4eHHBIX (QYHKUWH, HWCHONb30BaTh TpaQuKH IpH HU3YyYCHUU
MPOIIECCOB W 3aBUCHMOCTEH, NMpH pPEUICHWW 3aJ1a4 U3 JPYruxX y4eOHBIX
OpeIMETOB M 3aJad W3 peajbHOM J>KW3HHW;, BbIpaXaTh (opMynaMu
3aBHCUMOCTH MEXIY BeTUUNHAMU;

- YyMeTh pelarh TEKCTOBbIE 3ajJa4l Pa3HbIX TUMOB (B TOM 4HCIE Ha
MPOIIEHTHI, JIOJU W YacTH, Ha JIBWKEHHWE, paboTy, CTOMMOCTH TOBapoOB U
yCIIyT, HaJloTH, 33Ja4d W3 00JacTH YHPAaBICHUS JHUYHBIMH U CEMEHHBIMU
¢uHaHCAMM); COCTaBJISATh BBIPDAKCHMS, YPAaBHEHHs, HEpaBEHCTBA M HUX
CHCTEMBI 110 YCJIOBHMIO 3aJa4M, HCCJIEIOBaTh IIOJYYCHHOE pELICHHE WU
OLIEHUBATh NPaBAONOAOOHOCTE PE3yIbTaTOB;

- yYMEThb ONEpHPOBaTh MOHITHUSAMH: cpelHee aph(MeTHUecKoe, MeIuaHa,




pe3yIbTaThl, KPUTUYECKH OIIEHHBATh HX IOCTOBEPHOCTD,
MPOTHO3MPOBATH U3MEHEHHE B HOBBIX YCIOBHUSIX;

-- yMeTh TEPEHOCHTh 3HAaHWS B TO3HABATCIBHYIO W
PAKTHIECKYIO 00JIaCTH )KU3HE IS TEIbHOCTH;

- YMeThb WHTETPUPOBATH 3HAHUS W3 PA3HBIX MPEIMETHBIX
obuacteii;

- BBIIBUTATh HOBHIE WJEH, IpeIIaraTh OPHTHHAJIBHBIE
MIOJIXOIBI U PEIICHHS;

M CIIOCOOHOCTh MX HWCIIONB30BAaHUS B II0O3HABATENILHOM W
COIMAITbHON TIPaKTHKE

HauOopIllee M HAaWMEHBIIEEe 3HAYCHHs, pa3Max, AWCIEPCHS, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMeTh H3BJIEKaTh, HHTEPIPETHPOBATH
WHQOpMaIUIO, MPEeACTaBICHHYI0 B TaOnMuax, Ha guarpammax, rpadukax,
OTPaKAMOIIYI0 CBOMCTBAa pEANBHBIX IPOLIECCOB M SBICHHUW; IMPEACTABIATH
nHQOpPMAITMIO ¢  TOMOIIBIO TabMWIT W  JOuUarpaMM; HCCIEIOBaTh
CTaTUCTHYECKHE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM TpapuyecKux
METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

- YMETh OTepUPOBAThH MOHATHSMHE: CIYYalHBIN OMBIT U CIy4YaifHOE COOBITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
WCIIOJIb30BaHUEM Ipa)UIecKUX METOMIOB; MIPUMEHITH (OPMYIIBI CIOKEHUS U
YMHOXEHHSI BEPOSITHOCTEH, KOMOWHATOpHBIE (akTel W (GOPMYJIBl TPHU
pEILICHUN 3a/1a4; OLICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHIA; 3HAKOMCTBO
CcO CHy‘IaﬁHLIMH BCIMYMHAMHU, YMCHHC MNPUBOJUTL NPUMEPHI IIPOABICHHUA
3aKOHA OOJBIINX YHCEI B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUIX;

- YMETh ONepHUPOBATh MOHATUSAMHU: TOUKA, MPSAMas, INIOCKOCTh, POCTPAHCTBO,
JIBYTPAHHBI  yroj, CKpEHIMBAIOUIMECS TMpsIMble, MapajuleIbHOCTh U
MEPIICHIUKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH, Yol MEXAy MPSIMBIMH, YTOJd
MEXIy MPSMOA W TUIOCKOCTBIO, YTOJ MEXAY TUIOCKOCTSIMH, PacCTOSHHE OT
TOYKHU OO0 IINIOCKOCTHU, PACCTOAHUC MCEKAY HNPAMBIMU, PACCTOAHHUE MCEKIY
IIJIOCKOCTAMU, YMCHUC UCIIOJIB30BATh IPpHU PCIICHUH 3aJla4 U3YYCHHBIC (I)aKTBI
W TEOpeMbl IUIAaHUMETPHUW; YMEHHE OIEHUBATh pa3Mepbl OOBEKTOB
OKpY>KaloIIero MUupa;

- YMETh OIICpUPOBATH MMOHATHUAMU: MHOTOTI'PaHHUK, CCUCHNEC MHOTOI'paHHUKA,
KyO, Tapajuiellenurie]l, Mpu3Ma, MNOuUpaMuaa, (urypa ©W MOBEPXHOCTH
BpallleHus, IWINHAP, KOHyC, Imap, cdepa, cedeHUs (GUTYpHl BpaiieHUs,
TUIOCKOCTb, Kacaromasics cepsl, HWINHAPA, KOHYCca, TIONIa (b TOBEPXHOCTH
MUpaMUJIBI, TIPU3MBI, KOHycCa, HWIMHIAPA, MUIOMans cdepbl, o0beM Kyoa,
MPSIMOYTOJILHOTO  TMMapaluleNienuena, TMHPaMUIbI, TPHU3MBI, I[HIUHJPA,
KOHyCa, Iapa; yMEHHEe U300pakaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH
Bpalm€Hus, UuX CEUCHHUA OT PYKH, C MIOMOLIbIO YCPTECIKHBIX MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHE PACIIO3HABATh CHMMETPHIO B MPOCTPAHCTRBE;
YMEHHUE pacro3HaBaTh NPaBUIbHbIE MHOTOIPAHHUKHY;

- YMCTb OIEpHUPOBATH NOHATHUAMHU: IBUKXCHUE B IIPOCTPAHCTBE, HO,Z];O6HBI€
¢urypel B  IPOCTPAHCTBE, HCIOIL30BaTh  OTHOLICHWE  IUIOLIAJCH
MOBEPXHOCTEH U 00BEMOB MOAO0OHBIX GUTYP TIPH PEILICHUH 3a/1aY;

- YMETh BBIYHCIATH T€OMETPUYECKHE BETWYMHBI (IJIMHA, YTOJ, IUIONMAMdb,
00beM, IIIONIA]Ih IOBEPXHOCTH ), HCITOJBb3Ysl M3yUCHHBIE (POPMYIIBI U METO/IBI;
- yMETb ONEpUPOBATh MOHSATHUAMH: MNPSAMOYIOJbHAs CHCTEMa KOOPIMHAT,
KOOpAMWHATBI TOYKH, BEKTOpD, KOOpAWHATBI BEKTOpa, CKaJIAPHOC
IMMPOU3BECACHUC, YI'OJl MCXKIAY BEKTOpaMH, CymMMa BEKTOPOB, ITPOU3BCIACHUC
BEKTOpa Ha YMCIIO; HAXOJUTh C MOMOIIBI0 U3YYEHHBIX (DOPMYJ KOOPAMHATEHI




CepenrHBI OTPe3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMHU;
- YMETh BbIOMPATh MOAXOJSAIIMNA M3YYCHHBIM METOJ JUIsl PEIICHHS 3aadd,
pacmo3HaBaTh MaTeMaTHyeckue (akThl M MaTeMaTH4ecKue MOJETd B
MIPUPOJIHEIX M OOIECTBEHHBIX SIBJICHHUAX, B MCKYCCTBE; YMEHHE MPHBOJIUTH
MpUMEpPbl  MaTeMaTUYECKUX  OTKPBITUH  POCCHMMCKOM W MHPOBOH
MaTeMaTHYECKOM HayKH.

- yMeTb OINEepHpOBaTh MOHITHAMHU: OIpPeNeieHne, aKCHOMa, Teopema,
CIENCTBUE,  CBOWCTBO, MpPH3HAK, JOKAa3aTeNbCTBO,  PABHOCHIIHHBIE
(bopMynupoBKY; yMmMeHHEe (GOPMYIUPOBaTh OOpaTHOE M MPOTHUBOIIOIONKHOE
YTBEPXKJACHUE, PUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, UCTIOIH30BATh METOJ]
MaTeMaTHYeCKOW WHAYKIWHU; TMPOBOJIUTH JTOKA3aTENbHBIE PACCYKICHUS MPHU
peLIeHuH 3a4a4, OLICHUBATh JIOTUYECKYIO IPABUIILHOCTh PACCyKICHUN;

- YMCTH OIICPUPOBATH IMOHATUAMU: MHOKCECTBO, IMOJIMHOXECTBO, OICpalrn
HaJ MHOXXECTBAMH; YMEHHE WCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapatr UIsl ONHCaHWS PEATbHBIX IPOIECCOB W SIBICHWH TNPH pEIIeHUN
3aj1a4, B TOM YMCIIC U3 PYTrUX y4eOHBIX MTPEIMETOB;

- YMETh ONEPHUPOBATh MOHATHAMIU: Tpad, CBSI3HBIN rpad, nepeBo, HuKI, rpad
Ha IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONHCHIBaTh Tpadbl Pa3IHIHBIMHU
croco0aMu; UCTIONB30BaTh Tpadbl IpH PEHICHUH 33/ay;

- YMCTb CBO6OI[HO OINICPUPOBATHL IMOHATHUAMU: COYCTAHHC, IIECPCCTAaHOBKA,
YUCIIO COYETaHWH, YHCIO TEepPEeCTaHOBOK; OwHOM HpioTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (DaKTHl M PACCYXKACHUS JJIsl pEIICHHs 3a]1a4;
-yMETh ONEPUPOBATH MOHATHUAMU: HATYPaAJIBbHOE YHCIIO, IIEN0E YHCIIO0, OCTATOK
M0 MOJYJIIO, PAMOHAIHLHOE YHCIIO, HPPAIMOHAILHOE YHCIIO, MHOXECTBA
HATYpaJIbHBIX, IEJBIX, PAMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE
WCIIOJIH30BaTh TPHU3HAKH JIETUMOCTH, HAWMEHBIMUH OOIMH JenuTens |
HanMeHbIllee oOllee KpaTHOe, aNropuT™M EBKINIa TpW pelieHuH 3ajad;
3HAKOMCTBO C Pa3IMYHBIMU IMO3UIIMOHHBIMHA CUCTEMAaMH CYHCIICHHS,

- YMCTb CBO6OI[HO OIEPUPOBATH MOHATUAMU: CTCIICHDL C LICJIBIM ITOKA3aTCJIEM,
KOpPEHb HATypaJIbHOM CTENeHH, CTENEeHb C palMOHAJIBHBIM IOKa3aTeleM,
CTENeHb C JISHCTBUTENHHBIM (BEUIECTBEHHBIM) IIOKa3aTeleM, JIOTapru(m
YHCIIa, CHHYC, KOCUHYC U TAHT€HC IPOU3BOJIBHOTO YHCA;

- YMETH OneprupoBaThb IIOHATUSAMMU. TOXKICCTBO, TOXICCTBEHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YpaBHEHHH U
HEPABEHCTB, PAaBHOCWIBHOCTh YpaBHEHUM, HEPAaBEHCTB U  CHUCTEM,
panroOHaJIbHBIC, HUppanroOHaJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
norapuMudecKrue, TPUTOHOMETPHUYECKHE YypaBHEHHS, HEpPaBeHCTBA U
CHCTEMBbI; YMEHHUE pelllaTh YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO
pa3iIMYHbIX IIPUEMOB; pPCIIaATb YpaBHCHUA, HCPABCHCTBA U CHUCTEMbI C
nmapamMeTpoM; IPUMECHATL YPaBHCHHUA, HEPABCHCTBA, HX CHUCTEMbI JIA
pelIeHrs] MaTeMaTUYEeCKHX 3aj1ad W 3ajad W3 Pa3InyHbIX 00JIacTell HayKu U




pealbHOM KU3HU;

-yMeTh CBOOOJHO ONEpPHPOBaTH MOHATHUSAMH: Tpaduk QyHKOMM, oOpaTHas
¢byHkuus, kommosuius (GYHKUWH, JWHEHHas QYHKUOUS, KBagpaTHYHAas
GyHKIMs, cTenenHas QYHKIHS C HeJbIM MTOKa3aTeleM, TPHTOHOMETPUIECKIEe
¢GbyHKIIMHA, OOpaTHBIE TPUTOHOMETpHUYECKHe (YHKIMH, IOKa3aTeNbHAs H
norapudmudeckas (QyHKIMM; YMEHHE CTPOUTh rpadukud  (QyHKIHH,
BBITIOHSTH MTPeoOpazoBaHus rpaduKkoB (HyHKITHIA,

YMEHHE HCIONIB30BaTh TpaduKi (GYHKIMH U1 W3y4EeHHs IPOIECCOB H
3aBUCHUMOCTEH MpPH PEIeHUH 3afad W3 JPYTruX Y4eOHBIX MPEAMETOB W W3
peanbHOH KU3HM; BRIpaXKaTh (POPMYIIaMH 3aBUCUMOCTH MEXKIY BETMUNHAMU;
yMEHHE CBOOOJHO ONEpPHUPOBATh MOHATHSAMHU: YETHOCTh  (YHKIHH,
NEPUOJUYHOCTh (PYHKIHMH, OrPaHMYCHHOCTh (QYHKIHH, MOHOTOHHOCTb
¢GyHKIUHM, SKCTpeMyM (YHKIWH, HauOOJbllee W HaMMEHBbIIEe 3HAYCHUS
(GYHKIIMU HA TPOMEXKYTKE; YMEHHE POBOIUTH MCCIIEIOBaHIE (QYHKIINY;
yYMEHHE WCIOJIb30BaTh CBOWCTBA M Trpadukn (QYHKIMH U perieHus
YpaBHEHMH, HEpaBEHCTB M 3aJad C IapaMeTpamu; u3o0paxaTh Ha
KOOPIMHATHON MJIOCKOCTH MHOXECTBA PELUCHUN YpaBHEHUW, HEPABEHCTB U
UX CHCTEM;

- yMeTh CBOOOAHO OMNEPUPOBATH MOHATHSAMHU: TIOCIECAOBATEIHHOCTD,
apudMeTHUYeCcKas TMPOrpeccusi, TeoMeTpudeckas IMporpeccusi, OECKOHEYHO
yOBIBaromast reoMeTpHYecKas Iporpeccus; yMEHHE 3a/1aBaTh
MOCJIEeIOBAaTEILHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX GOPMYIT;

- YMETh ONEPHPOBATH MOHATUSIMH: HENPEPHIBHOCTh (PYHKIMH, ACUMITOTHI
rpapuka  ¢yHKIMM, TIepBas W BTOpas  NPOM3BOIHAS  (PYHKIUH,
reOMETPHYECKUI M (U3MYECKU CMBICI IPOHM3BOIHOM, I€pBOOOpa3Hasd,
oTpeJieNIeHHBII UHTErpall; YMEHUE HaXOJUTh aCUMITOTHI rpaduka QyHKINY;
YMEHHE BBIYHCIATH TPOW3BOJHBIE CYMMBI, MPOM3BEACHUS, YacTHOTO H
KOMITO3UIMK (YHKIMH, HAXOIUTh YypaBHEHHE KacaTelbHOW K Tpaduky
GyHKIMH;

YMEHHE WCIOJIb30BaTh TMPOU3BOJHYIO JUIS HCCIEAOBAHHUS (QYHKIHMA, IS
HaXOKJICHUS HAWITYYIIEero PeIIeHUs B MPUKIAIHBIX, B TOM YHCIIE COIHAIBHO-
9KOHOMHUYECKHX M (U3MYECKUX 3ajadyax, A ONpeAe]eHUS CKOPOCTH M
YCKOPEHUS; HaXOJUTh IUIOMAAN U 00beMbl (QUTYp C TIOMOIIBIO WHTErpaa;
NPUBOIUTH IPHUMEPbl MaTEeMaTHYECKOrO MOJAEIMPOBAHHS C IOMOLIBIO
IudQepeHInaNBHBIX ypaBHEHH;

- yMEeTh ONEPHUPOBATH IOHITUSMH: KOMIUIEKCHOE 4YHCJIO, CONPSDKEHHbBIE
KOMILJICKCHBIC YHUCIIa, MOJAYJL W apryMeHT KOMIUIEKCHOrO uucia, (opma
3allMCH KOMIUIEKCHBIX YHced (IFeoMeTpHyecKas, TPUTOHOMETpHYecKas U
anreOpanveckas); yMeTb IPOU3BOAMTHL apU(PMETUYCCKUE JCHCTBUS C
KOMIUIEKCHBIMH ~ YHUCIIAMH;  NPUBOJAMTH  MPUMEPHl  HCIIOJB30BAHUS
KOMIIJICKCHBIX YHCEl;




- yMeTh CBOOOJIHO OIEpPHPOBaTh IMOHATHIMH: CpEAHEE aphUPMETHUECKOe,
MeMaHa, HauOOJbIllee M HAWMCHbIES 3HAUCHUS, pa3Max, JUCIEepCHs,
CTaHJApPTHOE OTKIIOHCHHWE JUIS OIMCAaHWs YHCIOBBIX JAHHBIX, YMEHUE
UCCIIEIOBATh CTATHCTHYECKHE JaHHBIe, B TOM 4YHCIE C TNPUMEHCHHEM
rpaM4IecKuX METOJIOB M DICKTPOHHBIX CPEJCTB; TpaUuecKH HCCIEeNI0BATh
COBMECTHBIC HAOJIIOJICHUS C TMOMOIIbIO AHarpaMM PacCEUBAHUS M JTMHCHHOMN
perpeccuu;

- YMETh HaXOJUTh BEPOSTHOCTH COOBITHH C WCIOJb30BaHUEM TpaduyecKkux
METO/JIOB; IPUMEHSTh JUUISl PEIICHUS 337a4 (DOPMYIIbI CIIOKEHUS M YMHOKEHUS
BEpOATHOCTEH, (opMyiy TMONHON BeposTHOCTH, Gopmyny bepHymy,
KOMOWHATOpHBIE (PakThl W (OPMYJIBI; OIEHHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITHIf; yMEHHE ONEpPHpPOBaTh TMOHATUSMH: CiIydaiiHas BeIWYHHA,
pacmpeiesicHHe BEPOSTHOCTEH, MaTeMaTHUECKOE OXKUIAHUE, IUCIICPCHS U
CTaHJAPTHOE OTKJIOHCHUE CITyYalHON BETUUMHbBI, PYHKIHH PACTIpeCICHUs U
TUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAIBHOTO PaCIpe/ielICHUN;
YMEHHUE HUCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACHpPENEICHUN U1 pEeLIeHUs
3a/a4; 3HAKOMCTBO C TMIOHATUSMH: 3aKOH OOJBIIMX YHCEN, METOJbI
BBIOOPOYHBIX HCCIICAOBAHUN; YMEHUE TPUBOIUTH TPUMEPHI TMPOSBICHUS
3aKOHa 6OJII)HII/IX YHCCI B MIPUPOIHBIX U O6IIICCTBCHHI)IX SIBJICHUSAX

- yMeTh CBOOOJHO OIEpUPOBATH MOHATHIMHU: TOYKA, MpsiMasi, IJIOCKOCTH,
MPOCTPAHCTBO, OTPE30K, Jy4, TIUIOCKHHA YroJ, JBYTpaHHBIA  yrod,
TPEXTPaHHBIA YTOJI, TIepeceKalonIrecs, napayielibHble W CKPEIUBAIOIIHECS
IpsIMbIE, NApAJUIEIBHOCTh U NEPHNEHAUKYISIPHOCTh IPSIMBIX U INIOCKOCTEM,
YroJl MEeXAY MPSMBIMH, YTOJ MEXIY MPSIMOW U MJIOCKOCTBIO, YIOJ MEXIY
TUIOCKOCTSIMU; YMEHHE HUCIIONB30BaTh MPH PEIICHUHN 33/1a4 U3Y4YCeHHbIC (aKThI
U TCEOPEMbI IUIAHUMCETPUH, YMCHHUEC OLCHUBATL pPa3MEpPbI O6’beKTOB B
OKpyXaromeM MUpE; YMCHHUC OICPUPOBATH IOHATUAMU: MHOTI'OI'PAHHUK,
CeueHHEe MHOTOTPaHHHUKA, MPABHILHBIA MHOTOTPAHHHUK, MPH3Ma, MHPAMUJIA,
¢urypa u MoBepxHOCTh BpallleHUs1, HWIMHIP, KOHYC, map, cdepa, pasBepTka
MOBEPXHOCTH, CEUEHHS KOHyca U I[WIWHApA, MapajuleJbHbIE OCH WU
OCHOBAHHIO, CEUCHHE Iapa, IIOCKOCTh, Kacaromascs cdepbl, MUIUHIPA,
KOHyca; yMEHHE CTPOWTh CEYCHHE MHOTOTpaHHHWKA, H300paxaTh
MHOTOTPaHHUKH, (UTYpbl M TMOBEPXHOCTH BpAIICHHSA, X CEYEHHUS, B TOM
YyClie C TIOMOINBI0 3JCKTPOHHBIX CPEJICTB; YMEHHE MPUMEHSTH CBOHCTBA
TEOMETPHUYECKUX (HUTYp, CaMOCTOSATENLHO (QOPMYIHPOBATH ONpEICICHUSI
M3ydaeMbIX (uryp, BBIIBUTATh THUIOTE3bI O CBOMCTBAX M TpPHU3HAKAX
reoMeTpudeckux Quryp, oOOCHOBBIBaTh HIJIM OIPOBEPraTh HUX; YMEHHE
MPOBOJIUTH KJIACCU(UKALIUIO (PUTYD 1O Pa3IUYHBIM IPU3HAKAM, BBITOIHAThH
HeOGXOIII/IMLIe JONOJHUTCIIbHBIC ITIOCTPOCHUSA

- yMeThb CBOOOJHO ONEPHUPOBATH TMOHATHSMH: IUIOMAAb (QHUTYPBI, 00bEeM
(UTyphl, BeJIWMYWHA YT, PACCTOSHUE OT TOYKH JIO TUIOCKOCTH, PACCTOSHHE




MEXIY IpPAMBIMH, PAacCTOSHUE MEXIY IUIOCKOCTSIMM, IUIOIAAb Cgepsl,
TUIOIA/Ab TIOBEPXHOCTH MUPaMHUIbI, IPU3MBI, KOHYCa, IIMIHHIPA, 00BbeM KyoOa,
OPSAMOYTOJILHOTO — MapajuleNienunena, NHPaMHIbl, PH3MBI, IIIHHIDA,
KOHYycCa, Iapa; yMeHHEe HaXOJAUTh OTHOIIEHNE 00hEMOB ITOT00HBIX (HUTYD;

- yMeTb CBOOOJHO ONEPUPOBATH IOHSATHUAMH: IBWKECHHUE, NapayjielIbHbIA
MEPEeHOoC, CHMMETpHUA Ha IUIOCKOCTM M B MPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue moM00Ws, MOMOOHBIE (UTYPHI; YMEHHE pPaclio3HABAThH
paBHble M IOAOOHBIE (UIYpE, B TOM 4YHCIE B MPUPOAE, HCKYCCTBE,
ApPXUTEKTYpE; YMEHUE UCTIONb30BaTh T€OMETPUUECKUE OTHOILIEHUS, HAXOIUTh
reoMEeTpUYECKHE BEIMYUHBI (IJIMHA, Yroj, MIOaas, 00beM) NpU PEeUICHUU
3a1a4 U3 Ipyrux y4yeOHBIX IPEIMETOB U U3 PEaIbHOM KU3HH;

- yMeTh CBOOOTHO ONEpPUPOBATh IMOHITUSMH: TPSAMOYTOJNbHAs CHCTEMa
KOOpJMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOpa, CcyMMa
BEKTOPOB, POU3BEJCHNE BEKTOPA HA YKCIIO, PA3JI0KEHUE BEKTOpa 10 Oasucy,
CKaIsIpHOE  MPOM3BEIEHHE, BEKTOPHOE MPOU3BEACHUE, YOl MEXAY
BEKTOPAMHU; YMEHHUE HCIOIb30BaTh BEKTOPHBIA U KOOPIWHATHBIA METOA IS
pelIeHUs TEOMETPUYECKUX 3aJad W 3aJad APYIMX YYeOHBIX IPEIMETOB;
ONEpUPOBaTh MOHATUSAMU: MaTpuua 2x2 W 3X3, ompenenuTeNb MaTpPHLIbI,
TreOMEeTPHUYECKUI CMBICIT OIIPEISIUTENS;

- YMeThb MOJEIHpOBAaTh pealbHble CHUTyallMM Ha S3bIKE MaTEeMAaTUKH;
COCTaBJISITh BBIPAKEHUS, YPaBHEHUs, HEPAaBEHCTBA M HX CHCTEMBI 10
YCIIOBHIO 3aJa4M, HCCIIEJOBAaTh IMOCTPOEHHBIE MOJEIHM C HCIIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh IOJyUYEHHBIH pPE3yibTaT; CTPOUTH
MaTeMaTHYECKHE MOJIENIN C IOMOIIbIO T€OMETPUIECKUX MMOHITUI 1 BEJIMYH,
pemiaTb  CBA3aHHBIE C HHUMH TPaKTHYECKHE  3aJadyd; COCTABIATh
BEPOATHOCTHYIO MOJI€TIb W HMHTEPIPETHPOBATh MOIYYSHHBIN pe3yJbTarT;
pemaTs MPUKIAAHbIE 33/1a4l CPEACTBAMHU MaTEMAaTUYECKOr0 aHain3a, B TOM
YHCIIe COLUAIBHO-3KOHOMHYECKOr0 ¥ (PU3UIECKOro XapakTepa;

- YMeHHe BBIOMPATh MOAXOIAIIMNA METOJ JUIS pEeIIeHUs 3aJlauM; IOHUMaHHe
3HAYMMOCTH MaTeMaTHKH B HW3YyUYEHHHM TPHUPOJTHBIX U OOIIECTBEHHBIX
NPOLIECCOB M SIBIICHWW; YMEHHE PpAcIO3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKH B HMCKYCCTBE, YMEHHE NPHUBOAHMTH NMPUMEPHl MaTeMAaTHUECKHX
OTKPBITUHA POCCHUMCKONW M MUPOBOM MaTEMAaTUYECKON HAYKH

OK 02.
Hcnonb3oBaTh
COBpPEMEHHbIE
CpeJICTBA MOKCKa,
aHaJan3a

Y MHTEpHpeTauuu
nH(pOpMAIUHU 1
MH(OPMAITMOHHBIE T

B o6nacTu IeHHOCTH HAYIHOTO TTO3HAHWS:
-c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W OOIIECTBEHHOU

MPaKTUKH, OCHOBAHHOT'O Ha JUaore KYJbTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHHWIO  CBOETO  MecTa B
MOJUKYJIBTYPHOM MUDE;

- COBEpIIEHCTBOBAHME  SI3BIKOBOM W  YUTATEIbCKOU

KYJBTYPBI KaK CPpEACTBA B3aHMO,Z[€fICTBH9[ MCKAY JIIOJAbMHA

- YMEThb ONEpUPOBAThH MOHATHSIMU: pPalMOHANbHAs (YHKIHUS, TIOKa3aTelbHast
¢byHKLMS, CTETeHHas byHKLMS, norapudmudeckas ¢byHKLMS,
TpUrOHOMETpUYecKkue GyHKIWHU, oOpaTHble (YHKIHWW; YMEHHE CTPOUTH
rpadUKi M3YyYEHHBIX (YHKIUH, WCIONB30BaTh TpaduKH TpU H3YHUCHUH
NPOLIECCOB W 3aBUCHMOCTEH, MpH PELIEHWH 334ad W3 JPYTruX y4eOHBIX

npeaMeToB MW 3a4a4 U3 peam,Hoﬁ JKU3HHU; BbIpaXKaTb (l)OpMYHaMI/I
3aBUCUMOCTHU MCXKIY BCIIMYUHAMU,
- YMCThH ONCpHUpPOBATH TIOHATHAMMU TOXACCTBO, TOXIACCTBCHHOC




XHOJIOTHUH IJIA
BBIINIOJITHEHUA 3aJa4
npodeccnoHaNbHON 1T
eSITeIbHOCTH

Y TI03HAHUS MHPA;
- OCO3HAHHUE IICHHOCTH HAYYHOH JIEATEIBHOCTH, TOTOBHOCTh
OCYIICCTBIATh  MPOSKTHYHD W HCCICIOBATEIILCKYHO
JeSITeIIbHOCTh MHIUBHUIYaIbHO U B TPYIIIIC.
OgnajeHne YHHUBEPCATBHBIMU
MO3HABATEILHBIMU JICHCTBUSIMHU:

B) paboTa ¢ mHpOpMAaITeii:

Y4eOHBIMA

- BJIAQACTb HaBbIKaMH IIOJIYUCHUA I/IH(bOpMaI_II/II/I nu3
HCTOYHHKOB Ppa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYUICCTBIIATH ITOUCK, aHaJIn3, CHUCTCMATHU3a1IUIO n

MHTEpIpeTauo UHOPMALUU Pa3IUIHbIX BHUAOB U (HOpM
TIpEJICTaBICHUS;

- co3JaBaTh TEKCTHl B PAa3IMUYHBIX (opMaTrax C y4eToM
Ha3zHaueHMs MH(OpMALMU U LIEJIEBOH ayJUTOPUH, BEIOHpast
ONTUMAJIbHYIO (OPMY IIPEACTABICHUS U BU3yaIU3aLly;

- OIICHWBATh JIOCTOBEPHOCTb, JETUTUMHOCTh MH(POpPMAIINH,
€€ COOTBETCTBHE IPAaBOBBIM H MOPATBHO-3THYECKUM

HOpMaM;
- HCHONB30BaThb  CpeACTBAa  HMHM)OPMAIMOHHBIX |
KOMMYHUKaIIMOHHBIX TEeXHOJIOTUH B peleHnu

KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpTaHH3aI[IOHHBIX
3a7a4 ¢ COOJOZCHUEM TPeOOBAHWI 3PTOHOMUKH, TEXHUKU
0e30MacHOCTH, TUTHEHBI, PECYpCcOocOepeKeHUsI, TPABOBBIX
ITUYECKHX HOPM, HOPM HH(OPMALIMOHHO 0€3011aCHOCTH;
- BIAIeTh HABBIKAMH  pAcCllO3HABAaHUS W  3alUTHI
nHpopMaIuu, HHGOPMAIIMOHHOW OE30MTACHOCTH JIMIHOCTH

npeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTB, PAaBHOCHILHOCTH

HEpaBEHCTBO, CHCTEMa ypaBHEHHH U
YpaBHEHUH, HEPAaBEHCTB U  CHUCTEM,
panroHajIbHbIEe, UppaluoOHaNIbHBIE, MoKa3aTeNbHbIE, CTEIICHHEIE,
JorapuMUYECKHe, TPUTOHOMETPHUYECKHE YPABHEHUS, HEPAaBEHCTBA H
CHCTEMBI; YMETh PEIIaTh YpPaBHEHUS, HEPABEHCTBA M CHCTEMBI C ITOMOIIBIO
Pa3NMYHBIX TPUEMOB; pellaTh YpaBHEHMs, HEPAaBEHCTBA U CHCTEMBI C
napaMeTpoM; NPUMEHSTh YyPAaBHEHHS, HEPAaBEHCTBA, WX CHCTEMBI I
pelIeHuss MaTeMaTHYeCKUX 33/1a4 U 3a7a4d U3 Pa3IMYHBIX 00JacTell HayKu U
pealbHON KU3HU;

- yMeThb CBOOOJHO ONEPUPOBATH MOHSATHAMH: JBWKECHHUE, MapajieiIbHBIA
NEepeHoC, CHUMMETpPHS Ha IUIOCKOCTH ¥ B TIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue 1Mo00us, MOA00HBIE (PUTYPBI; YMETh paclo3HABaTh paBHbBIE
U ToJ00HBIe (QUTYpHl, B TOM YHUCIE B MPHUPOJE, UCKYCCTBE, apXUTEKTYpE;
yMeTb UCTIONIH30BaTh TeOMEeTPUUYECKIE OTHOILICHHS, HaxO/IUTh
TEOMETPHUYECKHE BEIUYMHBI (JUTHHA, YTOJ, TUIOMAAb, OOBEM) TPU PEIICHUN
3a/1a4 U3 APYTruX yueOHBIX IPEIMETOB U U3 PealbHOM KU3HU

OK 03. [Tnanuporath
u

pean30BbIBATh
cOOCTBEHHOE
npodeccnoHanbHOE U
JMYHOCTHOE
pasBuTHe,
peANPUHAMATEIbCKY
10

JeSITeIbHOCTD B
npodeCcCHOHaATBEHOM
chepe,

UCIIOJIb30BaTh 3HAHUS
o

(hrHaHCOBOM

B obnacTyt 1yXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

-~ c(hOpMHPOBaHHOCTb  HPABCTBEHHOI'O  CO3HAHUS,
3TUYECKOTO IIOBE/ICHHS];
- CIOCOOHOCTh OIEHWBaTh CHUTYallMI0 M TPUHUMATH

OCO3HAHHBIE pEUICHUS, OPUEHTUPYSACh HA MOpPaIbHO-
HPaBCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOI'O BKJIAJa B MOCTPOEHUE YCTOMYMBOIO
Oynymuiero;

- OTBETCTBCHHOE OTHOIIICHUE K CBOUM POIUTEINSM U (W)
JIPyTUM 4YJIEeHaM CEMbH, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOIO TMPHUHSATHUS IIEHHOCTEH CEMENHON JKU3HU B
COOTBETCTBUHU C TpaauLMsIMU HapoaoB Poccuu;

OpnageHue YHHUBEPCAIbHBIMHU PEryJIsSTUBHBIMU
NEUCTBUSIMHU:

a) caMOOpTaHu3aIus:

- yYMEThb OIEPUPOBATH IOHITUSMHU:
MoKa3aTenbHble, CTENCHHbIe, JorapudmMudeckue,
YpaBHEHUS ¥ HEPABCHCTBA, MX CUCTEMBI,

- YMETh ONEPUPOBATH MOHATUSIMU: MHOTOIPAaHHMK, CEUCHUE MHOTOTPaHHHKA,
KyO0, mMapajuieNienunes, Npu3Ma, NupaMuia, QuUrypa W MOBEPXHOCTh
BpallleHus, IWINHAP, KOHyC, Imap, cdepa, ceueHUs (UTYpHl BpaiieHUs,
TUIOCKOCTb, Kacaromasics cepsl, MIHHIPA, KOHyca, TUIOMA/lh IIOBEPXHOCTH
MUPaMUIbI, MPU3MbI, KOHyCa, LWIMHJApA, IUIom@anb cdepbl, 00beM KyOa,
MPsIMOYTOJILHOTO  MMapaluleNienuea, MHPaMUIbI, TPHU3MbBI, I[HIUHIpPA,
KOHyca, Iapa; yMEHHE H300pakaTh MHOTOTPAHHUKA M ITOBEPXHOCTH
BpallleHUs, UX CEUCHHUS OT PYKH, C MOMOIIBIO YEPTECIKHBIX WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PACIO3HABATh CHUMMETPHUIO B IPOCTPAHCTBE;
YMETh Paclio3HaBaTh MPaBUIbHBIE MHOTOTPAaHHHKH;

- yMETh OIEPHUPOBATh MOHATHUSAMHU: HPSIMOYIOJbHAs CHCTEMAa KOOpPIWHAT,
KOODJMHATHEI ~ TOYKH, BEKTOP, KOOPJAMHATHEI  BEKTOpa, CKAISIPHOE

pauroHaNbHbIE, WPPALMOHAIbHBIE,
TPUTOHOMETPUYECKHE




I'paMOTHOCTHU B
Ppa3JIn4HbIX
KHN3HCHHBIX
CUTyalUAX;

- CaMOCTOSITEIPHO  OCYILECTBIIATh  MTO3HABATEIBHYIO
JesTEeIbHOCTh,  BBIABISATH  NPOOJIEMBI, CTaBUTh U
(hopMyMpoBaTh COOCTBEHHBIC 3aj7aud B 00pa30BaTEIbHOMN
JIEATENIBHOCTH U JKU3HEHHBIX CUTYallNsIX;

- CaMOCTOSITEIIbHO COCTAaBIIATH IJIAH PELICHUS MPOOJIEMBI C
y4eToM HMMEIOUTNXCS pecypcos, COOCTBEHHBIX
BO3MOXXHOCTEH U IIPEANOUTECHU;

- IaBaTh OLICHKY HOBBIM CUTYyallHsIM;

CHoco0CTBOBaTh (YOPMHUPOBAHUIO U MPOSIBICHUIO IIHPOKOMH
SpYIMIMHM B pa3HbIX 0O0NacTAX 3HAHWH, MOCTOSHHO
MOBBIIIIATE  CBOW  OOpa30BaTENbHBIN W  KyJIbTYPHBIH
YpOBEHB;

0) CAaMOKOHTPOJIB:

WCIIOJIB30BaTh MPHEMBI pedeKCHM Ui OLIEHKU CUTYyalluH,
BEIOOPA BEPHOTO PEIICHHUS;

- YMeTh OIICHMBAaTh PUCKM U CBOEBPEMEHHO NPUHUMATbH
pEIIECHNUS 10 UX CHIKEHUIO;

B) DMOIMOHAIBHEII UHTEIJIEKT, NpeAnoIararIui
¢(hOpMHUPOBAHHOCTb:

BHYTPEHHEM MOTHBALMM, BKJIIOUYAIOIIECH CTPEMIICHHE K
JOCTHKEHHIO LIETU U YCIIEXY, ONTUMHU3M, HHULIHATUBHOCTb,
YMEHHE JICCTBOBATH, UCXO/I U3 CBOMX BO3MOKHOCTEN;

- OMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh  IMMOHWUMATH
SMOLIMOHAIIBHOE COCTOSHHE JIPYTHX, YYUTHIBaTh €ro IpHU
OCYLIECTBJICHUH  KOMMYHHUKAalM{,  CIIOCOOHOCTH K
COUYYBCTBHIO U COTIEPEKUBAHUIO;

- COLUMAaJbHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH
BBICTPanBaTh OTHOIICHUS C APYTHUMH JIFOABMH, 3200THTHCS,
MPOSIBIISITH HHTEPEC U pa3peniath KOHQIUKTHI

MPOM3BEJICHNE, YTOJ MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IMPOW3BENICHHUE
BEKTOpa Ha YMCJIO; HAXOJUTh C IMOMOIIBI0 U3yUEHHBIX (POPMYIT KOOPIUHATHI
CepeANHbBI OTPE3Ka, PACCTOSIHUE MEXKTY IBYMsI TOUKaMH

OK 04. DddexrnBHO
B3aHUMO/IEHCTBOBAThL U
paborath B
KOJIJICKTHUBE U
KOMaH/I¢;

TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOATEIHLHOCTH W
CaMOOIPEEICHUIO;

-OBJIaJICHUE HaBBIKAMHU y4e0HO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLUANIBHOU JIEATEeIIbHOCTH;

OsgnajeHue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
JNEUCTBUSAMU:

0) coBMeCTHAS IeATEIHHOCTD:

- TIOHUMATh W MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U
WH/IMBHTy aJTbHOU PabOTHI;

-  [pUHUMATh  LEId  COBMECTHOM  JESATEIbHOCTH,
OpraHW30BBEIBATE W KOOPAWHUPOBATH JCHCTBUS 10 €€
JIOCTH>KEHHIO: COCTAaBJISATh IUIaH JEUCTBUN, pacHpenensTh

- YMETh ONEPUPOBATH MOHIATUSMH: CIIyYalHBIN OMBIT U ClIy4ailHOE cOObITHE,
BEPOSITHOCTh CIIyYalHOTO COOBITHS; YMETh BBIUMCIATH BEPOSITHOCTH C
WCIIOJIb30BaHUEM Ipa)UUeCKUX METOMIOB; MIPUMEHITH (OPMYJIBI CIOKEHHS U
YMHOXEHHSI BEpOATHOCTEH, KOMOWHATOpHBIE (AaKThl W (GopMynsl mpu
pEIlICHUN 3a/1a4; OLIEHHBATh BEPOSTHOCTH PEATLHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YalHBIMHM BEJIHMYMHAMH; YMEHHE NPUBOIUTH IMPHUMEPbI MPOSBICHUS
3aKOHa OOJIBIIMX YHCEN B PUPOIHBIX H OOIIECTBEHHBIX SBICHUSX;

- yMeTh CBOOOJTHO OTIEPHPOBATH MOHITUSMH: CTEIICHD C IEJILIM [TOKa3aTeNeM,
KOpEHb HAaTypajbHOH CTENEeHH, CTENEeHb C palMOHAJIBHBIM IOKa3aTeleM,
CTENEHb C JCHWCTBUTEIBbHBIM (BEIIECTBEHHBIM) MOKa3aTesieM, Jiorapupm
YKcia, CHHYC, KOCHHYC M TAHT€HC TIPOU3BOJILHOTO YHCIIA;

- YMeTb CBOOOJHO OINEpUPOBATh MOHATUSIMH: Tpaduk QyHKIMH, oOpaTHas




poiM C yd4eToM MHEHUuM
pe3yJbTaThl COBMECTHOM Pa0OTHI,
- KOOPJAWHUPOBaTh U BBINIOJNHATH PabOTy B YCIOBUSAX
pealbHOTO,  BHPTYaIbHOTO W KOMOWHHPOBAHHOTO
B3aMMOCHUCTBHS,

- OCYILECTBIISATH MO3UTUBHOE CTPATETHUYECKOE MOBEJICHUE B

VYaCTHHKOB  OOCYXKIaTh

pa3IMYHBIX  CHTyallUAX, MPOSBIATH TBOPYECTBO U
BOOOpakeHHEe, OBITh HHAIIMATHBHBIM.

OsBnagenue YHHUBEPCAIbHBIMH PETyJIATUBHBIMU
NCUCTBUSIMU:

T) IpUHSTHE ce0s U APYTHX JIFOICH:

- NPUHUMATb MOTHBBI U apryMEHTBI APYTHX JIIOAECH IIpU
aHaJIN3€ Pe3yJIbTaTOB JACATEIBHOCTH;

- TpU3HABaTh CBOE MPaBO M MpPaBO JPYTrUX JIOJCH Ha
OIINOKHU;

- pa3BUBaTh CIOCOOHOCTH IIOHUMAaTh MHUpP C MO3UIMH
JIPYroro 4ejoBeKa

GyHKIMA, KOMIO3MIMA (QYHKIMH, JIuWHEHHas QYHKOWSA, KBaJpaTHYHAS
¢byHKUMS, cTeneHHas (QYHKINS C LENbIM ToKa3aTeleM, TPUTOHOMETPHUYECKUEe
¢byHKUMM, oOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIMH, TOKazaTelbHas H
norapumudeckas QyHKIIUN; yMETh CTPOUTH TPaduKu (QyHKIIHHA, BHITOTHAT
npeoOpazoBaHus rpaduKoB (HyHKITHIA,

- YMETh HCHOJNB30BaTh TrpaduKkud (QYHKUUH [UIS H3yYeHHs IPOLECCOB H
3aBUCUMOCTEH INPH PEIIEeHUU 3aJad W3 JIPYruxX Y4eOHbIX NPEIMETOB U U3
peanbHOM KU3HU; BBIpaXkaTh (POPMYIIaMH 3aBUCUMOCTH MEXY BEIMYNHAMU;
- CBOOOJHO ONEpPUPOBATH MOHATUSIMH: YETHOCTh (DYHKIHH, MEPUOJUIHOCTD
(GYHKUMH, OTrpaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh (PYHKIHH, SKCTPEMYM
¢byHKIMH, HanOOIbIIIee M HaMMEHbIIIee 3HAYeHUsT (PYHKIIMHA Ha TTPOMEKYTKE;
YMETh MPOBOJIUTH UCCIICIOBAHNE (PYHKIIIH;

- YMeTh HCHOJb30BaTh CBOWCTBA M TpaduKud (QYHKUUH I8 pelICHUS
YpaBHEHMH, HEpaBEHCTB M 3ajad C IapaMeTpamy; u300paxkaTb Ha
KOOPIMHATHON MJIOCKOCTH MHOXECTBA PELUCHUN YpaBHEHUW, HEPABEHCTB U
UX CHCTEM

OK 05.
Ocy1ecTBIATh
YCTHYIO U
MMMCHMEHHYIO
KOMMYHHKAIIAIO Ha
roCyJIapCTBEHHOM
s3b1Ke Poccuiickoi
denepanuu ¢ y4eTom
0coOeHHOCTEH
COLIMAJIbHOIO U
KYJIBTYPHOTO
KOHTEKCTA;

B o0nactu acTeTHUECKOro BOCIIUTAHUS:

- 3CTETHYECKOE OTHOILIEHUWE K MUPY, BKIHOYas ICTETUKY
ObITa, HAYYHOTO W TEXHHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZa 1 OOLIECTBEHHBIX OTHOILICHUIA;

- cI0cOOHOCTH BOCIIPUHMMATh Pa3JIn4HbIe BUABI HCKYCCTBA,
TpaAULMM W TBOPYECTBO CBOErO0 M JPYrMX HapoJOB,
OIYIIATh 3MOIMOHAIIEHOE BO3JEMICTBHE UCKYCCTBA;

- yOe)KJIEHHOCTh B 3HAYMMOCTH JUISl JINYHOCTU M OOILECTBA
OTEYECTBEHHOI0O M MHPOBOIO MCKYCCTBAa, ATHUYECKHUX
KyJIbTYPHBIX TPAAUIIUNA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIDOKEHHIO B pa3HBIX BHJIAX
HCKYCCTBA, CTPEMJICHUE IPOSIBIATh KauecTBa TBOPYECKOU
JIUYHOCTH;

OBnanenue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMH
JNEUCTBUSAMU:

a) obmeHue:

- OCYIIECTBISTh KOMMYHHKAIIUH BO BceX cdepax KH3HU;

- pacro3HaBaTh HeBepOaJbHBIE CpENCTBAa  OOIIEHHUS,
MOHUMATh 3HAYCHHWE COIMANBHBIX 3HAKOB, PACIO3HABATH
MPEANOChUIKM  KOH(MDJIUKTHBIX CHTyallMd W CMAr4aTh
KOH(JIUKTHI;

- Pa3BCpHYTO U JIOTUYHO HU3JIaraTb CBON TOYKY 3pPCHUA C
HCIIOJIb30BAHHUEM SA3BIKOBBIX CPEACTB

- YMEThb OIEpUpPOBATH IMOHATHAMH: CpelHee apu(pMeTHYecKoe, MeIraHa,
HaI/I6OJ'H>HICC U HAaUMCHBUICC 3HAYCHUA, pa3Max, OUCIICPCHUA, CTAaHIApPTHOC
OTKJIOHEHHE YHCJIOBOTO Ha0Opa; yMEHHE W3BJIeKaTh, HHTEPIPETHPOBATH
nH(pOpPMAIUIO, TPEACTABICHHYI0 B TabmWIaxX, Ha AWarpaMMmax, rpadukax,
OTpaXKaloIIyl0 CBOWCTBA pEabHBIX IPOILECCOB W SIBICHUH; INPEICTaBISATH
WHQOpPMAIIMIO € [OMOIIBIO  TabmWI W  JWarpamMM; HCCJIeJ0BaTh
CTaTHCTHYECKUE JaHHBIE, B TOM 4YHCJIE€ C TNPUMEHEHHEM TpadHuecKux
METOJIOB H DJICKTPOHHBIX CPEJICTB;

- YMETh OICPUPOBATH NOHATHUAMM: TOUKA, IIpAMasd, MIOCKOCTh, IPOCTPAHCTBO,
JIBYIPAaHHBI  yroj, CKPEHIMBAIONIMECS TMpsIMble, MapajuleIbHOCTh U
HEePIEeHANKYISIPHOCTh NPSIMBIX U TUIOCKOCTEH, YTOJl MEXIy MPSIMBIMH, yroJ
MEXIY TPSMON M TUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSIMH, PAacCTOSHHE OT
TOYKHU 10 INNIOCKOCTHU, PACCTOAHUC MCEXKAY HNPAMBIMHU, PACCTOAHHUE MCEXKIY
TUTOCKOCTSIMH;

- YMETb WCIOJIb30BaTh NPU PEIICHUM 33a/1a4 MU3yYCHHBIE (AKThI U TEOPEMBI
TUTAHUMETPHUH; YMEHNE OLIEHUBATh pa3Mepsl 00BEKTOB OKPYKAOIIEr0 MHUpa

OK 06. [TposBnsiTh

- OCO3HaHHE OOYYAIOIIMMHCS POCCUHCKOW I'paXIaHCKOH

- YMCThb OIICPpHUPOBATH IMOHATUAMU: IIPAMOYTroJibHasd CUCTEMA KOOpAWHAT,




TPaKIaHCKO-
MaTPUOTUYECKYIO
IMO3UILIUIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOE
IIOBEJICHUE HA OCHOBE
TPATUITHOHHBIX
001IIeYeTIOBEUECKUX
IICHHOCTEH, B TOM
YHClIe C yYeTOM
rapMOHU3AIHH
MEKHAIIMOHAJIBHBIX 1
MEKPEIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSTH
CTaHAApPThI
AHTHKOPPYIIIHOHHOTO
IMOBEICHUS;

WICHTUYHOCTH;

- IeJCHANpPaBICHHOE pa3BUTHE BHYTPEHHEU MO3UIIMU
JUYHOCTA HA OCHOBE JYXOBHO-HPABCTBEHHBIX IIEHHOCTEU
HaponoB Poccuiickoii dDepeparnuu, HCTOPUUYECKUX U
HAI[MOHAIBHO-KYJIBTYPHBIX ~ Tpamuiuii, (opMupoBaHue
CHUCTEMBI 3HAYUMBIX I[EHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIIOHHOTO MHUPOBO33PEHHSA, TIPAaBOCO3HAHUS,
9KOJIOTHYECKONW KYIbTYPHI, CHOCOOHOCTH CTaBHTh LETH H
CTPOUTD KU3HCHHBIE TIAHBI;

B yvactu rpaxx1aHCKOTO BOCIIUTAHUS:

- OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB W
00s13aHHOCTEH, YBaKEHHE 3aKOHA U MPaBOMOPSIIKA;
- MIPUHATHE TPaJUITUOHHBIX HAI[MOHAIBHBIX,

00II1e9enoBeYeCKIX TYMAaHUCTHYECKUX U IEMOKPATHIECKUAX
IIEHHOCTEH;
- TOTOBHOCTH HpOTHBOCTOHTL UacoJI0run 3KCTpeMI/I3Ma,

HaIMOHANMM3Ma,  KCeHO(GOOWH,  JUCKPUMHUHAIMKA  II0
COIIMAIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HAI[HOHAIBHBIM
NpU3HAKaM;

- T'OTOBHOCTbH BECTHU COBMCECTHYIO JACATCIIbHOCTD B

HHTEpEecax TIPaKIaHCKOro OOIIeCTBa, ydYacTBOBaTh B
caMOyIpaBJicHUH B 00I€00pa30BaTEIILHON OpraHU3alud U
JIETCKO-FOHOIIECKMX OpPTaHHU3aIHsIX;

- yMEHHE  B3aMMOJEHCTBOBATH C  COIHAIbHBIMH
HHCTUTYTAMH B COOTBETCTBHHM C WX (DYHKIUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTH K TYMaHUTapHOMW H  BOJOHTEPCKOH
JIeATEIBbHOCTH;

MaTPUOTUYECKOIO BOCIIUTAHUS:

- c(hOpMHUPOBAHHOCTH poccuiickoin rpak1aHCKOMU

UJECHTUYHOCTH, aTPUOTHU3MA, YBAXKEHUSI K CBOEMY HapoAdy,
YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoll, ropmoctu 3a
CBOM Kpaii, cBOt0 PoiriHy, CBOM SI3bIK M KYJIBTYpY, IIPOIILIOE
Y HACTOsIIlIee MHOTOHAIIMOHAIbHOTO Hapoaa Poccuu;

- [ICHHOCTHOE OTHOUIEHUE K rOCYJapCTBEHHBIM CHMBOJIAM,
HMCTOPUYECKOMY W TPUPOTHOMY HACJICAHIO, MaMSITHHKAM,
TpaauuusM HapojgoB Poccum, noctuwxenusam Poccun B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPYAE;

- uaedHas yOeXICHHOCTb, FOTOBHOCTb K CIY)KCHHIO H
3ammte OTeYecTBa, OTBETCTBEHHOCTH 32 €ro Cynb0y;
OCBOCHHBIC OOYYAIONIMMHUCS MEXIPEJAMETHbIC TMOHSTUS U

KOOpAMHATBI ~ TOYKH, BEKTOp, KOOPAMHATHI  BEKTOpa,  CKAIIPHOE
MpOM3BE/ICHHE, Yrol MEXIY BEKTOPaMH, CyMMa BEKTOPOB, MPOW3BEACHHUE
BEKTOpa Ha YUCIIO; HAXOJUTH C MOMOIIBI0 U3YYCHHBIX (DOPMYT KOOPAWHATEI
CepeHBI OTPE3Ka, PACCTOSHUE MEXKTy ABYMS TOUKAMH;

-yMeTh BBIOMPATh MOIAXOIAIIMN WM3yYCHHBIH METOX Ul pEIICHUS 3aJadd,
pacrmo3HaBaTh MaTeMaTHyeckne (akThl M MaTeMaTHYecKue MOACTH B
NPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHE IPHBOIUTH
MpUMEpPbl  MaTeMaTUYECKUX  OTKPBITUH  POCCHMMCKOM W MHPOBOH
MaTeMaTHYeCKOH HayKH.

- YMETh ONEPUPOBATH MOHIATUSMH: CIyYalHBII OMBIT U cly4ailHOE coObITHE,
BEPOATHOCTh CIYYaiHOTO COOBITHSA; YMETh BBIYHCIATH BEPOSTHOCTH C
WCITIOJIb30BaHUEM Tpa)UIeCKUX METOMOB; MPUMEHITH (POPMYIIBI CIOKEHHS U
YMHOXXEHHsI BEpOSTHOCTEH, KOMOWHATOpHbIE (akThl u (QopMynsl mnpu
pELIeHNH 3a/1ad; OIIEHHBATh BEPOSTHOCTH PEATBHBIX COOBITHH; 3HAKOMCTBO
CO CIlyJallHBIMM BEIMYMHAMH; YMEHHE TPHBOIUTH TPHUMEPHI MPOSBICHUS
3aKoHa OOJBLIMX YKMCEN B MPUPOJHBIX H OOIIECTBEHHBIX SBICHUSIX




VHHUBEpCalbHbIC Yy4eOHbIC JICUCTBHUS  (pEryJsITUBHBIC,
MO3HaBaTEIbHbIC, KOMMYHUKATHBHEIC);

- CIOCOOHOCTh HMX WCIOJBb30BaHHS B TMO3HABATCILHOW H
COIMAJIbHON TPaKTHUKE, TOTOBHOCTh K CaMOCTOSITEITBHOMY

IUTaHUPOBAHUIO U OCYIIECTBICHUIO y‘Ie6HOI71 JACATCIIBPHOCTH,

OpraHu3aluu yueOHOTO COTpYJIHUYECTBA c

MeAarornieckuMr  pabOTHHKAMH W CBEPCTHHKAMH, K

Y9aCTHIO B ITOCTPOCHUH WHIUBHTy aTbHON

00pa3oBaTeIbHON TPACKTOPHH;

- OBIAJCHHEC HaBBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOM,

MIPOEKTHOM U COLUAIIBHOM JIEATEIIbHOCTH
OK 07. - HEe TpUHUMATh JCWCTBUSA, TMPHUHOCSIINE Bpeld | - yMETh OIEPUPOBATh TMOHATHSIMH: (DYHKIUS, HENpepbIBHAS (QYHKIWA,
CoieficTBOBAT OKpY’KaroILei cpese; MPOM3BOJIHAS, MEPBOOOpA3HAasi, ONpEeNICHHBI WHTErpall; YMETh HaXOAHTh
COXPaHEHUIO - YMETB MIPOrHO3UPOBATh HeONMaronpusATHBIC | TPOU3BOIHEIE DIIEMEHTAPHBIX (PYHKINH, UCIIONB3Ys CIIPABOYHBIE MaTEPHAIIBI,
okpysKaromeii cpexpr, | YKOTOTHYECKHE TIOCIIEICTBHS MPEPUHUMAEMBIX | HCCIIEIOBaTh B MPOCTEUIINX CIydasX QYHKINH Ha MOHOTOHHOCTh, HAXOAHTh
pecypcocOepeKeHHIo, JIEHCTBHMN, IPENOTBPAILATD UX; 5 HauOoJNbIIMEe ¥ HauMEHbIIME 3HA4YeHUS (YHKOHMHA; CTPOUTH TpaduKu
[IPUMEHSTH 3HAHUS 06 | -  PACIIMPHUTH  ONBIT  JICATETBHOCTH  KOJIOTMYECKOH | MHOTOYICHOB C MCIOJIb30BAHMEM allllapaTa MATEeMaTHYECKOTO  aHain3a;
W3MeHeHHH KinMata, | HAIPaBICHHOCTH; MPUMEHATh TPOW3BONHYIO TIPW pEIICeHHH 3aj]ad Ha [BIDKEHHE, pelaTh

- pas3pabaThiBaTh IUIaH PEIICHUS NPOOJEMBI C YYETOM

MMPAKTUKO-OPUCHTUPOBAHHBIC 3ada4d Ha HauOOJBIINE W HaMMEHBIINE

TIPUHIUIIBI
6EpC)EJII/IBOFO aHalM3a MMEIOIIMXCS MAaTepUallbHBIX UM HEMaTEepHANbHBIX | 3HAYCHUS, HA HAXOXKJCHHE MyTH, CKOPOCTU M YCKOPEHHUS;
NPOM3BO/ICTEA, pecypcos; - YyMETh OIIEpHPOBATH TOHATHAMHU: JBW)KEHHE B IPOCTPAHCTBE, MOJOOHBIC
2 eKTBHO - OCYIIECTBJIATH IICJICHANPABICHHBI TIOMCK TIepeHoca | pUrypsl B NPOCTPAHCTBE;  MCHOJIB30BAaTh  OTHOLIGHHE  IUIOMIAAEH
NeiiCTBOBATD B CPEICTB H CIOCOOOB JCHCTBHSI B MPOQPECCHOHANBHYIO | TOBEPXHOCTEH U 0O BEMOB MOJI0OHBIX (GUTYp TIPH PEIICHHUH 3a/1a4;
Ype3BbIYAHHBIX cpeny; - YMeThb BBIYHCIISITH T'€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJI, IUIOLIA[b,
CUTYaLWsIX; - yMeTh TEPEeHOCHTh 3HaHHWS B I[IO3HABATEIFHYIO H | 00BEM, IUIOIAIb IIOBEPXHOCTH), HCIIOJIB3Ys H3Y4YE€HHBIE ()OPMYJIBI U METO/IbI

MPaKTUIECKYI0 00J1aCTH KHU3HECATEIbHOCTH;

- TIpe/iIaraTh HOBBIE TIPOCKTHI, OIICHUBATh WU C TO3UIMH

HOBU3HBI, OPUTHHAIBHOCTH, TIPAKTUYECKON 3HAYNMOCTH;

- J1aBaTh OICHKY HOBBIM CHUTYAIMsIM, BHOCHUTh KOPPEKTUBBI

B JIEATEIBHOCTD, OICHWBAaTh COOTBETCTBHE pE3YJbTATOB

HeJsIM
MK 1.1. - BBUBJIATh 3aKOHOMEPHOCTHM W MNPOTHBOpPEYMs B | - BJIaJeTb METOAAMH JIOKAa3aTENbCTB, alTOPUTMaMH PELICHUS 3a/1a4; YMETh
dopmupoBathb paccMaTpUBAEMBIX SIBJICHUSX; (dbopMyIupoBaTh ONpEACICHUsl, aKCHOMBI W TEOPEMBI, TPUMEHATH WUX,
QITOPUTMBI - BHOCHTh KOPPEKTHBBI B JICATEIHHOCTh, OIICHUBATH | IPOBOJMTH JIOKA3aTEIbCTBEHHBIC PACCYKICHHS B XOJIC PEIICHUs 3a]1ay;
pa3paboTKu COOTBETCTBHE pPE3YyJbTaTOB LEJNAM, OLEHUBATh PHUCKH | - YMETh ONEPUPOBATH MOHATHIMU: CTETIEHb YMCIA, Jorapu(dM 4Yucia; yMeHue
MIPOTrPaMMHBIX MOCJIEACTBUHN eATETbHOCTH; BBITOJIHATD BBIYMCJICHUS] 3HAaUYeHUH W mpeoOpa3oBaHMl BBIpaXXEHHH CO
MOJTyJIei B - OBJIaJICHHE BHJAMH JISSTEIBHOCTH 10 MOJYYCHUIO HOBOTO | CTETIEHSIMH U JlorapudMamMu, mpeodpa3oBaHHe JPOOHO-PAIMOHATBHBIX
COOTBETCTBHH C 3HaHUS, €ro  HHTEpPHpEeTaluH, NpeoOpa3oBaHUIO U | BBIPAKEHUII;
TEXHUYECKUM NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CHUTyallUsiX, B TOM | - YMETb PelIaTh TEKCTOBBIEC 3aJa4l pPa3HbIX TUIIOB (BTOM YHCJIE€ HA MPOLEHTHL,
3aJIaHUEM. YHCcIIe IPU CO3JaHUNYYEeOHBIX U COIIHATBHBIX TPOEKTOB. JIOJI M 4acTH, Ha JIBM)KEHHE, PaboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTU

3aJauyd M3 OOJIACTH yNpaBlieHWs JHYHBIMH M CEMEHHbIMU (DMHAHCAMM);




COCTaBIISITh BBIPAKEHUS, YPAaBHEHHWS, HEPABEHCTBA M WX CHCTEMBI II0
YCIIOBUIO 33Jlaud, HCCIEAO0BAaTh IOJYyYEHHOE pEIIeHHE U OLIEHUBATh
MPaBIONOJ00HOCTh PE3YJIbTaTOB;

- yMeThb CBOOOJHO OIEPHUPOBATHh IMOHATHAMH: CpenHee apru(MeTHIecKoe,
MeJfiaHa, HauOoJbIlee ¥ HAaWMEHbIIee 3HAYeHUs, pa3Max, IUCIepCus,
CTaHJAapTHOE OTKJIOHEHHE JUIsI ONHCAHHSA YHCIOBBIX JAHHBIX; YMEHHUE
WCCIIEIOBATh CTATUCTHYECKHWE JaHHBIe, B TOM UHCIE C MPUMEHEHHUEM
rpaugecKux METOJ0B WM AJIEKTPOHHBIX CPEICTB; rpapmuecKu MCCIeA0BaTh
COBMECTHBIC HAOJIOACHHSI ¢ TIOMOLIBIO JarpaMM pacCeMBaHUs M JTUHEHHON
perpeccuu;

- YMeTh MOJETHPOBATh pealbHbIE CHTYyallMH Ha S3bIKE MaTeMAaTHKH;
COCTaBJIATh BBIPAKEHUS, YPaBHEHHUS, HEPAaBEHCTBA M HX CHCTEMBI [0
YCIIOBUIO 3aJa4M, HCCIIEJOBATh IMOCTPOECHHBIE MOJEIHM C HCIIOJIb30BaHUEM
anmapara anreOppl, HHTEePIPETHPOBATH ITONYYECHHBIA PE3yJbTaT, CTPOUTH
MaTEeMaTHYECKUE MOJIENH C TIOMOIIBI0 T€OMETPHUSCKUX TTOHSATHA ¥ BEIHYHH,
pemats  CBsI3aHHBIE C HUMH  [pakTHUYeCKHWe 3aJayd; COCTaBIATh
BEPOATHOCTHYI0 MOJENh W HHTEPIPETHPOBATh MMOMYUYSHHBIH pe3yNbTarT;
pemaTs NpUKIaJHbIe 3a7add CPEACTBAMHA MAaTeMaTHYEeCKOTO aHAIH3a B TOM
YHCIIe COUUATBHO-YKOHOMHUYECKOTO M (PU3HYECKOTO XapaKkTepa;

MK 1.2.
Pa3zpabarteiBaTh
MPOrpaMMHbBIE
MOJIyJIN B
COOTBETCTBHH C
TEXHUYECKUM
3aJlaHUEM.

- BBISIBIIATh  3aKOHOMEPDHOCTM M IIPOTUBOPEYHUS B
paccMaTpUBAECMBIX SIBICHUAX;

- BHOCUTb KOPPEKTHBBl B J€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE pPE3YNbTATOB LENSM, OLEHUBATh PUCKU
MOCIEACTBAN  1E€ATEIbHOCTH; OBJAJCHHE BUJIAMHU
JEATEIbHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUS, €ro
WUHTEpIpETaly, NPEOOpa3OBaHUI0 U TMPUMEHEHHIO B
pPa3IMYHBIX Y4YEOHBIX CHUTyallUsiX, B TOM 4HCJIE TIpU
CO31aHMNY4YeOHBIX U COLIMATIBHBIX IPOEKTOB;

- BJIAJIETh METOJAMM JIOKA3aTENbCTB, aITOPUTMAMM pPELICHUS 3a]ad; YMETb
bopMynupoBaTh ONpPEAEICHUS, AaKCHOMBI M TEOPEMbI, NPUMEHATH WHX,
MIPOBOJIUTH AOKA3aTEIbCTBEHHBIE PACCYKIEHUS B XOJI€ PEIICHUS 3aa4;

- YMETh ONEepPHPOBATH NOHATHAMH: CTEIIEHb YUCIIA, JIoTapu(pM YHCIIa; yMEHUE
BBITIOJIHATD BBIYMCIICHUS] 3HAUYCHWH W MpeoOpa3oBaHMK BBIPAXKEHUH CO
CTeTIEHSIMH W Jiorapupmamu, IpeoOpa3oBaHHe APOOHO-palOHAIBHBIX
BBIPAKCHU;

- YMETb pelIaTh TEKCTOBbIE 3a/1a4H Pa3HBIX THIIOB (BTOM YHCJIe Ha MPOIEHTHI,
JOJM W 4YacTu, Ha JBM)KEHHE, paboTy, CTOMMOCTb TOBAPOB M YCIYT, HAJIOTU
3aJjaud M3 OOJIACTH yINpaBlieHWS JTHYHBIMH M CEMEHHBIMU (DUHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI II0
YCIIOBUIO 33Jadd, HCCIENOBATh IIOJYYEHHOE pEIIEHHE U OLIEHUBATh
MPaBIONOJ00HOCTD PE3YJIbTATOB;

- yMeTh CBOOOJIHO OINEpPHPOBaTh IMOHATHIMH: CpelHEe aphUPMETHUECKOE,
MeraHa, HauOoJbllee ¥ HAaWMEHbIIee 3HAYeHUs, pa3Mmax, IUCIepcus,
CTaHJApPTHOE OTKJIOHEHHE JUIs OIKCAaHUS 4YHUCIOBBIX [AHHBIX; YMEHHE
HCCIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM 4YHUCIE C IPUMEHEHUEM
rpaMUecKUX METOJOB U JJIEKTPOHHBIX CPEICTB; Tpaduyecku UccIeoBaTh
COBMECTHBIE HAOJIOEHHS ¢ TIOMOLIBIO JUAarpaMM pacCeMBaHUs M JTUHEHHON
perpeccuy;

- yYMETb MOJEIHMPOBATh pPEAIbHBIE CHTyallUd Ha S3bIKE MaTEMaTHKU;
COCTaBJISITh BBIPAYKEHUS, YPAaBHECHMs, HEPAaBEHCTBA M UX CHUCTEMBI IO




YCIIOBHIO 3aJa4M, WCCIIEJOBAaTh IMMOCTPOCHHBIE MOJEIH C HCIIOJIIb30BAaHUEM
anmapara anreOpbl, MHTCPIPETUPOBATh IOJYYCHHBIA PE3yJabTaT; CTPOUTH
MaTEMaTHYECKUE MOJICIIU C MIOMOIIBI0 MTE€OMETPHUSCKUX TOHSATHIA ¥ BEIHYUH,
pemars  CBS3aHHBIE C HUMH [paKTHYECKWe 3a/Jadd; COCTaBISATh
BEPOATHOCTHYIO MOJENh W HMHTEPIPETHPOBATh MOMYUEHHBINH pe3ybTarT;
peliaTh NpUKIAJHbIC 3a7aud CPeACTBAMU MATEMAaTUYE€CKOTO aHAIHW3a B TOM
YHUCIIe CONMANBHO-YKOHOMHYECKOTO U (PU3WYECKOTO XapaKTepa;

MK 1.6.
PazpabatbiBath
MOJTyJIN
MPOrPaMMHOTO
obecrieyeHust s
MOOUITBHBIX
m1aThOpM.

- BBISIBJIITH  3aKOHOMEPHOCTH M IIPOTHBOpPEYUS B
paccMaTpUBaeMBbIX SBICHUAX;

- BHOCHUTh KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHUBATh
COOTBETCTBHE pE3yJbTaTOB LEISM, OLICHUBATh PHUCKHU
NOCIEACTBUN  JESITENbHOCTH; - OBJIQACHUE BUAAMHU
JIEATeNIbHOCTH 1O TOJY4YeHHI0O HOBOTO 3HaHHUSA, €ro
MHTEpIpETaly, NpPeoOpa3oBaHUI0 U TNPUMEHEHHUIO B
pasiMYHBIX Yy4YeOHBIX CHUTyaUusiX, B TOM 4YHCIE IpPHU
CO3IaHMHY4YeOHBIX U COIHATILHBIX IPOCKTOB;

- BIIAJECTh METOJAMH OKa3aTeNIbCTB, ATOPUTMAMHU pPEUICHHS 3a1a4; YMETb
(dopMynupoBaTh ONpEACiCHUsl, aKCHOMBI M TEOPEMBI, NPUMCEHATH WUX,
MIPOBOJIUTH AOKA3aTEIbCTBEHHBIE pacCyKI€HUS B XOJI€ pEIICHUs 3ajiay;

- YMETb ONEPHPOBATH NOHATUAMU: CTEIIEHb YUCIIA, JIorapuM 4nCiIa; yMEHUE
BBHITIONHITh BBIYUCICHUS 3HAYCHWH M TPeoOpa3oBaHWA BBIPAXKEHUH CO
CTCTIEHSIMH W JiorapupmamMu, MpeoOpa3oBaHue ApOOHO-paAMOHATBHBIX
BBIPAXKECHHIA;

- YMETh pellaTh TEKCTOBbIC 3a4a4H Pa3HbIX THIIOB (BTOM YHCIIE Ha MIPOLCHTHI,
JIOJIM M 4YacTH, Ha JBH)KEHHE, PabOTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTH
3ajjauyd M3 OOJIACTH yMpaBlieHUS JHUYHBIMH M CEMEHHBIMU (DMHAHCAMH);
COCTaBIIATh BBIPDAKEHUSA, YPABHEHHUS, HEPABEHCTBA M HX CHCTEMBI 110
YCIIOBUIO 33Jlaud, HCCIIEOBaTh IIOJYyYEHHOE peIIeHHEe U OLIEHWBATh
MPaBIONOJO0OHOCTh PE3YJIbTATOB;

- yMeTb CBOOOJHO ONEPHPOBATH IMOHATHAMU: CpEIAHEE aphUPMETHUECKOE,
MenuaHa, HauOoJplllee M HauWMEHbLIEEe 3HAYCHUS, pa3Max, IUCIEPCH,
CTaHJAapTHOE OTKJIOHEHHE JUIs OMNHCAHWSA YHCIOBBIX JAHHBIX; YMEHHUE
UCCJIEI0BATh CTATUCTUYECKHE JaHHble, B TOM 4YHCJIE C TPUMEHEHHEM
rpadMuecKMX METOJOB M 3JIEKTPOHHBIX CPEACTB; TpaduyIecku HcCIel0BaTh
COBMECTHBIC HAOJIIOJICHUS C TMOMOIIBIO JUarpaMM PacCEUBaHUS U JIMHEHHOMN
perpeccuu;

- YMETb MOJEIUPOBAaTh pEAIbHbIE CHUTyallud Ha S3bIKE MaTEeMaTHKH;
COCTaBJISITh BBIPAXKEHMSI, YpPaBHEHHSA, HEPABEHCTBA W HX CHCTEMBI IO
YCIIOBHIO 33/1a4H, HCCIIE0BATh MOCTPOEHHBIE MOAETH C HCIOJIb30BaHHEM
anmapara anreOpbl, MHTEPHPETHPOBATh IOJIYYEHHBIH pE3ynbTaT; CTPOMTH
MaTEMaTHYECKUE MOJEIH C MIOMOIIBI0 TEOMETPUIECKUX OHATHI U BETUYNH,
pemars CBA3aHHbIE C HUMH TNpPAaKTUYEeCKWe 3aJadyd; COCTaBJIATH
BEPOATHOCTHYIO MOJIENb W HWHTEPIPETUPOBATh TOJIYUYEHHBIN pe3ylbTaT;
pelaTs NPUKIaJHbIE 33Ja4l CPEACTBAMU MaTEMaTHYECKOrO aHalu3a B TOM
YHCIIe CONUATLHO-DKOHOMUYECKOTO U (PH3HYECKOTO XapaKTepa;

IIK 2.5.
[IpounsBoaute
HMHCIIEKTUPOBAHUE
KOMIIOHEHT
MPOrPAMMHOTI0

- BBISIBIIATh 3aKOHOMEPHOCTH H TIPOTHUBOPEYHUS B
paccMaTpUBacMBbIX SBICHHSX;

- BHOCUTb KOPPEKTHBBl B JI€ATEIBHOCTb, OIICHUBATh
COOTBETCTBHE pPE3YIbTATOB IIEJSIM, OIICHUBATh PHUCKH
MOCJIEACTBMI  NI€ATEIbHOCTH, - OBJAJCHHE BUJIAMH

- BJIQJE€Th METOJAaMM JI0Ka3aTelIbCTB, AJITOPUTMAMM PEIICHUS 3a/lady; YMETh
(hopMyITUpOBaTh ONpEACNICHHs, aKCHOMBI W TEOPEMBI, MPHMEHATh WX,
MIPOBOAUTH JOKa3aTEIbCTBEHHBIE PACCYXKICHHUS B XOJ€ PEIICHUS 3a/1a4;

- YMETh ONEPUPOBATh MOHATUSAMU: CTEIICHb YMCIIA, JJorapu(M Yucia; yMeHUE
BBITIOJIHATHh BBIYHCICHUS 3HAYCHUH ©W TpeoO0pa3oBaHUN BBIPAKCHUH CO




oOecrieueHns Ha

ACATCIIBHOCTH 110 IMOJIYYCHUIO HOBOI'O 3HAHHUA, €ro

CTENeHAMH W Jiorapudmamu, MpeoOpa3oBaHue IPOOHO-pATMOHATBHBIX

npeaMeT MHTEpIpEeTaliy, NpeoOpa3oBaHUI0 W MPUMEHEHUIO B | BBHIPAKEHHIA;

COOTBETCTBHUS Pa3NIMYHBIX Y4YeOHBIX CHUTyalUsiX, B TOM 4YHCJIE TIPH | - YMETh peuaTh TEKCTOBBIE 3a[Ja4l Pa3HBIX TUIIOB (BTOM YKCJIE HA MPOLECHTHL,

CTaHIapTaM CO31aHMMY4YEeOHBIX U COLMATIbHBIX IPOEKTOB; JOJM U 4acTu, Ha JIBM)KEHHE, PaboTy, CTOMMOCTb TOBAPOB M YCIYT, HAJIOTU

KOJIMPOBaHMUS 3agaun U3 OONacTH yHOpaBlIeHWs] JUYHBIMH M CEMEHHBIMHU (DUHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA M WX CHCTEMBI [0
YCIIOBUIO 33Ja4y, HCCIENOBATh IIONYYEHHOE pEIIEHHE U OLICHUBAaTh
IIPaBIONOJ00HOCTD PE3YJIbTATOB;
- yMeThb CBOOOJHO ONEpPHPOBATh IMOHATHIMHU: CpeAHEe aphUPMETHUECKOE,
MeauaHa, HauOollblllee W HaWMCEHbIIEEe 3HAYCHUS, pa3Max, IUCIEPCHs,
CTaHNApPTHOE OTKJIOHEHWE JUIsl ONHMCAHWS YHCIOBBIX JAHHBIX; YMCHHE
UCCIIEI0BaTh CTATUCTHUYECKHUE JaHHbIe, B TOM 4YHCIIE C TPUMEHEHHEM
rpaMuecKUX METOJOB M JJIEKTPOHHBIX CPEACTB; Tpaduyeckn UcCcIenoBaTh
COBMECTHbIC HAOIIOACHHS C TIOMOLIBIO JHAarpaMM PacCeMBaHUs M JTUHEHHON
perpeccuy;
- YMETh MOJIEIMPOBATh peajibHble CUTYAllMU Ha S3bIKE MaTeMAaTUKH;
COCTaBIIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI 110
YCIIOBUIO  3aJadd, MCCIENOBaTh IOCTPOEHHBIE  MOAEIH  C
HCIOJIb30BaHUEM amnmapara anreOpsl, HWHTEPIPETUPOBATh
MOJy4YeHHBI pe3ynabTaT; CTPOUTh MaTeMaTHUYeCKue MOJEIH C
MTOMOIIIBIO TEOMETPUIECKUX MTOHITHI W BEJIMYMH, PEIIATH CBA3AHHBIE
CHHMMH MPaKTHYECKHE 33]Ia41; COCTABIATh BEPOSTHOCTHYIO MOJIETb U
MHTEPIPETHPOBATh MOJMYYEHHBIN pe3ysbTaT; pellaTh MPUKIAIHBIE
3a/a4yl  CpeACTBaMHM MAaTEMATHYECKOIO aHalu3a B TOM 4YHCIE
COLIMAJIbHO-PKOHOMHYECKOT0 ¥ (PU3MYECKOI0 Xapakrepa;

K 11.1. - pa3pabaTheiBaTh IUIaH PEHICHUS MPOOJIEMBI C YYETOM | - BJIQJETh METOJAMH JO0Ka3aTeNbCTB, alTOPUTMaMHU pEIleHHus 3ajad; yMeTb

Ocy1iecTBisTh cOOp,
00paboTKy U aHaIHN3
nH(pOPMAIUH JUTsI
MIPOEKTHPOBaHNUs 0a3
JTaHHBIX

aHaJIM3a MMEIOUINXCS MaTepHAbHBIX M HEeMaTepHaJbHBIX
pecypcos;

- BHOCHUTHh KOPPEKTHBBI B J€ATEIbHOCTh, OIICHHBATH
COOTBETCTBUE PE3yJIbTATOB LEJIAM

(dopMynupoBaTh ONpeACiCHUsl, aKCHOMBI W TEOPEMBI, TPUMEHATH WUX,
MPOBOJUTH JOKA3aTEIbCTBEHHBIE PACCYKIEHUS B XO/I€ PELLCHUS 3a]1a4;

- YMETh ONEepPHPOBATh NOHATHSAMH: CTEIIEHb YUCIIA, JIoTapu(pM YHCIIa; yMEHUE
BBITIOJIHATh BBIYUCIICHUS 3HAYCHWM M NPEeoOpa3OBaHMiA BBIPAKECHUH CO
CTeNeHsMH W Jorapupmamu, Ipeodpa3oBaHUE IPOOHO-PAIMOHATBHBIX
BBIPaXKECHHH;

- YMETh pelIaTh TEKCTOBbIE 3a/1a4H Pa3HBIX THIIOB (BTOM YHCJIe HA MPOIEHTHI,
JIOJTX W YacTd, Ha ABM)KEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIYT, HAJOTH
3ama4 M3 00JacTH yNpaBlieHHWsS JIMYHBIMU W CEeMEHHBIMU (DMHAHCAMH);
COCTaBJISITh BBIPAKEHUS, YPAaBHEHMs, HEPABEHCTBA M UX CHUCTEMBI II0
YCIOBHMIO 3aJa4M, HCCIENOBATh IIOYYEHHOE pELICHHWE M OLICHUBATh
MPaBIONOJ00HOCTD PE3YJIbTATOB;

- yMeTb CBOOOJHO ONEpPHPOBATH IMOHATHAMU: CpeAHEe aphUPMETHUECKOE,
MeraHa, HauOoJbllee ¥ HAaWMEHbIIee 3HAYeHUs, pa3Mmax, IUCIepcus,
CTaHJAPTHOE OTKJIOHEHWE JJIsI ONMCAaHWsA YHCIOBBIX JaHHBIX; YMEHHUE




UCCIIEIOBaTh CTAaTUCTHUYECKHE JaHHbIE, B TOM 4YHCIE C IPUMEHECHUEM
rpadMuecKMX METOJOB M 3JIEKTPOHHBIX CPEACTB; Tpaduyeckn UccIeloBaTh
COBMECTHBIC HAOJIOACHHS ¢ TIOMOLIBIO JarpaMM pPacCeMBaHUs M JTUHEHHON
perpeccuu;

- YMETb MOJICJIUPOBATh pealbHble CUTYallUH Ha SI3bIKE MaTEMaTHKH;
COCTaBJIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110
YCIOBUIO  3aJadd, MCCIEAOBaTb  IIOCTPOCHHBIE  MOJIEIU  C
HCTIOJIb30BaHUEM amnmapara anreOpsl, HHTEPIPETUPOBATh
MOJly4YEHHBI pe3ynabTaT; CTPOUTh MAaTEMaTHUYECKHe MOJEIH C
MOMOIIIbIO TEOMETPUYECKHUX MOHITUN U BEJIMYMH, PEIIaTh CBA3AHHBIE

CHUMH NPAKTHYECKUE 3a7a4l; COCTABISITh BEPOSTHOCTHYIO MOAEIb U
MHTEPIPEeTHPOBATh IOJMYYEHHBIN pe3ysbTaT; peliarh MPUKIAIHbIE

3aJaud CpeACTBaMH MAaTeMaTHYEeCKOro aHaju3a B TOM 4HCIe
COLIMAJIBHO-3KOHOMHUYECKOT0 ¥ (PU3MYECKOT0 XapakKTepa;

MK 11.2.
[IpoexktupoBats 6a3y
JaHHbIX HA OCHOBEC
aHaM3a MpeIMETHOM
00JacTH.

- BbIABJIATE 3aKOHOMEPHOCTH U IPOTHBOPEYUSA B
paccMaTpUBACMBIX SABJICHHUAX

- BHOCUTh KOPPEKTHBBI B [EATEIHHOCTH, OIICHUBATh
COOTBETCTBHE pE3YyJIbTaTOB IENSAM, OLEHUBaTh PHCKH
MOCJICACTBHI  JIEATEIBHOCTH, - OBJAJACHHE BUJIAMH

JIEATeNIbHOCTH 1O TOJY4YeHHI0O HOBOTO 3HaHHUSA, €ro
MHTEpIpETaly, NpPeoOpa3oBaHUI0 H TNPUMEHEHHUIO B
pPas3In4HBIX Y4YeOHBIX CHUTyalUusiX, B TOM YHCJIE IPH
CO3JIaHMHY4YeOHBIX U COIHATILHBIX IPOCKTOB;

- BJIAJIETh METOJAMH JIOKA3aTEIbCTB, AJITOPUTMAMH PELICHUS 3a1ad; YMETb
(GhopMyIUpOBaTh ONPEACICHHSI, AKCHOMBI W TEOPEMBI, MPHUMEHATh UX,
IIPOBOJIUTH JOKA3aTEIbCTBEHHBIE PACCYKIEHUS B XO/I€ PEILEHUS 33]1a4;

- YMETh OTIEPUPOBATH MOHATUSAMU: CTETICHb YNCIIA, ToTapu(M YuCIIa; yMEHHUE
BBITIOJIHATh BBIYUCIICHUS 3HAYCHWM M TPEOOpa3OBaHHMl BBIPAKCHUH CO
CTeTIEHSIMH W Jlorapupmamu, MpeoOpa3oBaHue APOOHO-paMOHATBHBIX
BBIPAXKECHHIA;

- YMETh pelIaTh TEKCTOBbIE 3a/1a4¥ Pa3HBIX THIIOB (BTOM YHCJIe Ha MPOICHTEI,
JIOJI M 4acTH, Ha JIBUJKEHHE, PabOoTy, CTOMMOCTh TOBAPOB M YCIYT, HAJIOTU
3amay M3 00NacTH yHpaBlieHHWs JIMYHBIMH W CeMEHHBIMU (hDMHAHCAMH);
COCTaBJISITh BBIPA)KEHUS, YpPAaBHEHMs, HEPABEHCTBA M HUX CHCTEMBI IO
YCIOBHMIO 33Ja4M, HCCIENOBATh IIOJY4YEHHOE pELICHUWE M OLICHUBAaTh
MPaBONOJOOHOCTh PE3YJIbTATOB;

- YMEThb CBOOOJHO OIEPUPOBATh IMOHATHAMH: CpelHee aphu(METHIECKOe,
Me/luaHa, HauOollblllee W HauMCEHbIIee 3HAYCHHUs, pa3Max, JUCIIEPCHS,
CTaHJApPTHOE OTKJIOHEHHE JUIsl OIMCAHUS 4YHUCIIOBBIX [JAHHBIX; YMEHHE
UCCIEAOBATh CTATUCTUYECKUE JAHHbIE, B TOM YHUCIE€ C MPUMEHEHUEM
rpauUecKux METOJIOB M AJIEKTPOHHBIX CPEICTB; rpaduecKu UCCIEA0BaTh
COBMECTHBIC HAOJIIOICHUS C MOMOIIBIO JHarpaMM PacCEUBaHUS M JIMHEHHON
perpeccuu;

- YMETh MOJIEJIUPOBATh pEalbHbIe CUTYallUd HA SI3bIKE MAaTEMAaTHUKU;
COCTaBJISITh BBIPAXKEHUS, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIOBHMIO  3aJa4d, MCCIENOBaTh  I[OCTPOEHHBIE  MOJEIH  C
HCIIOJIb30BAaHUEM arnmapara anreopsl, HUHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT; CTPOUTh MATEMATUYECKUE MOJCIH C
MOMOIIBIO TEOMETPUYECKHUX TOHATUN U BEJIMYMH, PELIaTh CBSI3aHHbIE

CHUMH NPAKTUYECKHUE 3aJa4M; COCTABIIITh BEPOATHOCTHYIO MOJEND U




WHTEPIPETUPOBATh TONYYCHHBIN pe3yNbTaT; pelarb NPUKIAIHBIE
3alayd  CpPeACTBAaMH MATEMaTHYECKOTO aHalu3a B TOM YHCIE
COLIMAJIFHO-PKOHOMHUYECKOTO U (PU3MYECKOTO XapaKTepa;

MK 11.3.
Pa3zpabateiBaTh
00BEKTHI 0a3bI
JTAHHBIX B
COOTBETCTBHHU C
pe3ybTaTaMHaHaATN3a
MPEeIMETHON 00JIACTH.

- BBISBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPCUYHUS B
paccMaTpUBAEMBIX SBICHUIX;

- BHOCUTh KOPPEKTHBBl B JESITEIBLHOCTh, OIICHUBATh
COOTBETCTBHE pE3YJIbTATOB ICJSIM, OICHUBATh PHUCKHU
MOCJIEACTBMH  JEATENLHOCTH, - OBJaJ€HHE BHIAMH
JEATETPHOCTH TI0 TIOJYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0O M TMPUMCHCHUIO B
pa3IMYHBIX y4YEOHBIX CHTyallHAX, B TOM 4YHCJIE TIpHU
CO3IaHUNY4YEeOHBIX U COIMATBEHBIX MPOEKTOB;

- BJIAJIETh METOJAMH JI0OKA3aTEJIbCTB, AJITOPUTMAMH PELICHUS 3a1ad; YMETb
(hopMyTUpOBaTh OMpEAENCHHs, aKCHOMBI W TEOPEMBI, MPHUMEHATh WX,
MIPOBOJIUTH AOKA3aTEIbCTBEHHBIE pacCyKI€HUs B X0JI€ pEIICHUs 3ajiay;

- YMETbh ONEpPHPOBATH MOHATHAMH: CTEIIEHb YUCIA, JIoTapu(pM YHCIa; YyMEHUE
BBITIOJIHATDh BBIYHMCIICHUS 3HAYCHUN ©W TIpeoOpa3oBaHUil BBIPAKCHHH CO
CTeTIEHSIMH W Jiorapupmamu, MpeoOpa3oBaHue APOOHO-palMOHATIBHBIX
BBIPAKCHU;

- YMETh pelIaTh TEKCTOBbIE 3a/1a4M Pa3HBIX THIIOB (BTOM YHCJIe Ha MPOICHTEI,
JIOJTX W YacTH, Ha ABWKEHUE, padoTy, CTOMMOCTh TOBApOB M YCIYT, HAJOTH
3aJjauyd M3 OOJIACTH yMpaBlieHUS JHUYHBIMH M CEMEHHBIMU (DUHAHCAMH);
COCTaBJISITh BBIPA)KCHUS, YpPAaBHECHHS, HEPABEHCTBA M UX CHCTEMBI IO
YCIOBHIO 3aJauM, HCCIECAOBATh IOJIYYEHHOE PEIICHHE M OLICHUBATh
MPaBJONOJO0OHOCTh PE3YJIbTATOB;

- yMeThb CBOOOJHO ONEpPHPOBaTh IMOHATHAMH: CpelHEe aphUMETHUECKOE,
MeraHa, HauOoJbllee ¥ HAaWMEHbIee 3HAYEHUs, pa3Max, IUCIepCHs,
CTaHAAPTHOC OTKJIIOHCHHUEC [Jid OIKMCaHusd YHUCJIOBBIX JAaHHBIX; YMCHUC
HucCiICca0oBaTh CTATUCTHUYCCKHUE MOaHHbLIE, B TOM 4YHUCIC C MNPHUMCHCHHUEM
rpauUecKux METOJO0B M AIIEKTPOHHBIX CPEICTB; rpapmuecKu MCCIeA0BATh
COBMECTHBIE HAOIFOJIEHUS C TMIOMOIIBIO AUarpaMM PacCEeUBaHUS W JIMHEHHON
perpeccuu;

- YMETh MOJEJIUPOBATh pEalbHbIE CUTYallUd HA SI3bIKE MAaTEMAaTHUKU;
COCTaBJISITh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10
YCIIOBUIO  3a/Jayd, HCCIENO0BaTh MOCTPOEHHBIE  MOJAETH C
WCIIOJIb30BaHUEM amnmapara anreOpsl, HWHTEPIPETUPOBATh
MOJIYYCHHBI pe3yJbTaT; CTPOUTh MATEMAaTUYECKUE MOJCIH C
IMOMOMIBIO TEOMETPUICCKUX MOHSATHH U BCJIMYUH, pCIIATh CBA3AHHBIC

CHHMMH MPaKTHYECKHE 33]Ia41; COCTABIATH BEPOSITHOCTHYIO MOJIETb U
MHTEPHPETUPOBATh IOMYUYEHHBIM pe3ysibTaT; pellaTh NPHUKIAIHbBIE
33/]aud  CPeACTBAMU MATEMaTUYECKOrO aHaliu3a B TOM 4HCIIE
COIMANILHO-3KOHOMHUYECKOTO U (PH3MUYECKOTO XapaKTepa;

IIK 11.5.
AJMUHUCTPUPOBATH
0a3bl JTaHHBIX.

- BBIABIIATH 3aKOHOMEPHOCTHU n
paccMaTpUBACMBIX SABJICHHUAX;

- BHOCHUTb KOPPEKTHBBI B JCATCIbHOCTH, OLICHUBATH
COOTBCTCTBUC PE3YJIbTATOB I1ECJIAM, OLCHUBATH PUCKHU
HOCHGZ[CTBI/Iﬁ ACATCIIbHOCTH,

- OBJIAACHUC BUJaMU ACATCIIBHOCTU 110 MOJIYUYCHHUIO HOBOT'O
3HaHMs, €ro HUHTCPIIPCTALIUH, npeo6pa3013aH1/I}0 u
MNPUMCHCHHUIO B PA3JIMYHBIX yLIC6HLIX CUTyalusix, B TOM

IIPOTUBOPCYUUA B

- BJIaJIETh METOJAMM JI0KA3aTENbCTB, AJITOPUTMAMH PELUEHUsS 33]1a4; YMETh
(GopMynupoBaTh ONpeneNeHHs, AKCUOMBI U TEOpeMbl, NPUMEHATH HX,
IIPOBOJUTH JOKA3aTEIbCTBEHHBIE PACCYKIEHUS B XO/I€ PEILEHUs 33/1a4;

- YMETh ONEPUPOBATH NOHSATHAMU: CTETICHb YMCIIA, JIOTapu(M YHCIIa; yMEHUE
BBITOJIHATD BBIUMCIICHUST 3HAYCHUH M TNpeoOpa3oBaHUH BBIPAKEHUH €O
CTeNeHsIMH M JorapudmMamu, mpeoOpa3oBaHUE APOOHO-PALMOHANBHBIX
BBIPAKCHUI;

- YMeTh CBOOO/IHO OTNIEPHPOBATH MOHATHSIMHU: CTEIIEHB C IEJIBIM TI0Ka3aTeseM,




YHUCIC IIPU COS,IIaHI/II/IyT-Ie6HI>IX " COLIMAJIIBHBIX ITPOCKTOB,

KOpEHb HATYpaJbHOH CTENEHH, CTENeHb C pallMOHAJIBHBIM I[OKa3aTelieM,
CTETCHb C JICHCTBUTENIBHBIM MTOKA3aTeNIeM, JIOTapU(M YHUCIIa, CHHYC, KOCUHYC
Y TaHTCHC MPOU3BOJIBHOTO YHCIIA;

- yMeTh CBOOOIHO OIEPHPOBATH MOHATHAMU: Tpaduk pyHKINH, oOpaTHas
¢GbyHKIHS, KoMmo3wnusa (YHKIWHA, JHHEHHas (QyHKIWSA, KBajpaTHIHASL
(GyHKIWMSI, cTeneHHast PYHKIHS C [EIbIM MOKa3aTelieM, TPUTOHOMETPHUYECKUE
¢byHKIIIH, OOpaTHBIE TpPUTOHOMETpHUYeCKHe (YHKIMH, MOKa3aTellbHAs |
nmorapudmudeckas (PyHKIUH; YMEHHE CTpPOuTh rpaduka QyHKIHH,
BBITIOJHATEh TpeoOpa3oBaHus rpadukoB (YHKIMIA, YMEHUE HCIIOJIb30BaTh
rpaduku GYHKIMNA JUIS U3yYEHUS MPOIECCOB M 3aBUCUMOCTEH MPH PELICHUU
3aa9 M3 JIPYTHX Y4eOHBIX TPEJAMETOB M W3 PEAbHOW KU3HH; BBIPAXKATH
(dhopMyJsiaMHU 3aBUCMOCTH MEX1y BEJTUIMHAMHU.




JIMYHOCTHBIE Pe3yJIbTaThl Kon
peanu3anu NPOrpaMMsbl BOCIIHTAHHS JIMYHOCTHBIX
(Oeckpunmoput) pe3yabTaToB
peajauM3anuu
NMPOrpamMMbl
BOCIIUTAHMSA
Oco3Haromuii ce0s TpakJaHMHOM ¥ 3aIIUTHIKOM BEJIMKOW CTPaHBI JP 1
TIpossistomuii AKTHBHYO FPAKIAHCKYIO MO3UITHIO, JEMOHCTPUPYIOIIHIA
MIPUBEPKEHHOCTh NPUHIUIAM YE€CTHOCTH, MOPAJOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKHU
AKTUBHBIM M y4acTBYIOIIMN B CTYJE€HYECKOM U TEPPUTOPUATBHOM CaMOYIpAaBICHWH, B JIP 2
TOM 4YHCIIE Ha YCIOBUSX TO0OpPOBOJBYECTBA, MPOAYKTUBHO B3aMMOIECHCTBYIONINA U
YYacCTBYIOIINHN B IEATEIHHOCTH OOIIECTBEHHBIX OPTaHU3aIi
Cobroparomuyii HOpMbI TIPaBOIOPSIKA, CIEIYIONINA UaeanaM rpakJIaHCKOro oOLIecTsa,
oOecrieyeHuns1 0€30MaCHOCTH, MpaB U cBoOox rpaxaaH Poccun. JIosuibHBIN K yCTaHOBKaM
U TPOSABICHUAM MpEINCTaBUTENEH CyOKynbTyp, OTIMYAOLIMA HX OT TIpyHm ¢ JIP 3
JECTPYKTUBHBIM M JICBUAHTHBIM IOBEACHUEM. JIEMOHCTpUPYIOIIUI HENpUATHE U
MIpeTyNPEXTAI0IINH COIIMATHHO ONACHOE MOBEJIEHNE OKPYKAIOIINX
IIposiBisironiMii M JEMOHCTPUPYIOIIMI YBaAXKEHHME K JIIOASAM TPYAd, OCO3HAIOILMH
LIEHHOCTh COOCTBEHHOTo Tpyzxa. Crpemsmuiics K (OPMHUPOBAHHMIO B CETEBOH cpexe JP 4
JUYHOCTHO M MPO(ECCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(POBOTO ClIea
JleMOHCTpUpYIOIIUI IIPUBEPKEHHOCTh K POAHON KyJIbType, HCTOPUYECKON IAMSITH Ha
ocHOBe JIoOBH K PojauHe, ponHOMY Hapoay, MajOod POAWHE, MPUHATHIO TPAJAUIHOHHBIX JP S
LIEHHOCTE MHOMOHALIMOHAIBHOTO Hapoaa Poccuu
[IposiBnsitonuii yBask€HUE K JIOJSM CTaplLIEro MOKOJEHHS U FOTOBHOCTh K yYacTHIO B JIP 6
COLIMAJIHLHON MOJIEPIKKE U BOJIOHTEPCKUX ABMIKEHUSIX
Oco3Haromui TPUOPUTETHYIO IEHHOCTh TMYHOCTH YEJIOBEKA; yBAXKAIOIIUI COOCTBEHHYIO
U UyXKYyH YHUKaJIbHOCTh B pa3IM4YHBIX CHUTyalusix, BO Bcex (opmMax Hu BHIaX JP 7
JIEATEIBbHOCTH.
[IposiBnsitonMii ¥ JAEMOHCTPUPYIOLIUMN YBAXKEHHE K MPEICTABUTEISIM Pa3IHYHbIX
STHOKYJITYPHBIX, COLMAIBHBIX, KOHPECCHOHANBHBIX W MHBIX Tpynn. CONpUYacCTHBIA K JIP 8
COXPAHEHUIO, NPEYMHOXKEHHUIO U TPAHCISILUMU KYJIbTYPHBIX TpajAULMA U IEHHOCTEH
MHOTOHALIMOHAJIBHOT'O POCCUKCKOT0 rOCYJapcTBa
CoOiromaromnii 1 HponaraHAMPYIOIIMK NpaBWia 340pOBOro M Oe3omacHoro obpasa
JKU3HH, CIIOPTa; MPEayNPEeXIAoIni JTHO0 MPeo0IeBarOINN 3aBUCIMOCTH OT aJTKOTOJIA,
tTabaka, IICMXOaKTUBHBIX BEIIECTB, a3apTHRIX urp u T4  CoxpaHsouui JP9
MICUXOJIOTUYECKYI0 YCTOMYMBOCTH B CHUTYaTUBHO CIOXHBIX WJIH CTPEMUTEIBHO
MEHSIONINXCS CUTYaIMsIX
3a00TsMIUICS 0 3alIUTE OKPYKAIOIICH Cpelbl, COOCTBEHHOW M 4yXoW 0e30IacHOCTH, B JIP 10
TOM YHCIIe IIUPPOBOH
[IposBnsitonuii  yBakeHHEe K OCTETHYECKMM IICHHOCTSIM, OOJaNaromii  OCHOBaMU JIP 11
3CTETHYECKOMN KyNbTYPHI
IIpunumaromuii ceMeiiHble LIEHHOCTH, TOTOBBIA K CO3/IaHUI0 CEMbU W BOCIIUTAHUIO JETEMH;
JEMOHCTPUPYIOIIMH HENMpUATHE HAcCWIHA B CeMbe, yXoJa OT POIUTEIHCKOM
OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHWH CO CBOMMH J€ThbMH H WX (DUHAHCOBOTO JIP 12
coJlep>KaHus
CosHarommii IEHHOCTh YeCTHOTO TPy/ia B )KM3HH YeJIOBeKa, CEMbH, Hapoja, o0IIecTBa u JIP13

rocynapcta. I[lposBisiominii yBakeHHE K TpPyAy, JIOIAM TpyAa, OTBETCTBEHHOE
norpebiieHre 1 OepeKHOE OTHOIIEHHE K pe3ylbTaTaM CBOETO TpyJa W JIPYTUX JIOJEH,
MPOLUIBIX MMOKOJEHUH. BpIpaxkaroliuii >KeJaHuWe ydacTBOBATh B PA3IMYHBIX BHAAX
JIOCTYIIHOTO TIO BO3pacTy Tpyla, TPYyAOBOH aesTenbHOCTH. [IposBisiomuil mHTEpEC K
pasHBIM PO eCcChsiM.




2. CTPYKTYPA U COJAEP)KAHUE YUYEFHOM JUCHUIIJIUHBI

2.1.00beM yueOHOI TUCIUINJIMHBI U BUbI y4e0HO0#i padoThI

Buna yuyeOHoi padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOTrPAMMBI TUCHUILINHBI

340

B T.4.

OcHoBHOe cojiep:KaHne 190
BT. 4..

TEOpPETUYECKOE 00yUeHUe 104
MPAKTUYECKUE 3aHATUS 86
IIpodeccuonanbHO-OPUEHTUPOBAHHOE CO/IEP:KAHUE 126
(conep:kaHue MPUKJIATHOTO MOTYJIs1)

TEOPETUUIECKOE 00yUeHUE 66
MPAKTUYECKUE 3aHATUS 60
Koncynpranuu 18
IIpome:kyTouHasi aTTecTanus (9K3amer) 6




2.2. TemaTu4ecKHUil IUIaH U coJiepkaHue Y4eOHOH TUCHMILUIMHBbI MaTemMaTnka

HaumenoBanue Coaep:xanue yueOHOro MmarepuaJia (OCHOBHOe U NPO(eCCHOHATBHO-OPUEHTHPOBAaHHOe), | O0beM | Dopmupyemble
pa3/iesioB U TeM JIadopaTopHbIe M NIPAKTHYeCKHe padoThl, CAMOCTOATEIbHASI PA00Ta 00yYAKOIIHXCSH, 4YacoB | KOMIIETEHLUH
HHMBHUAYAJIbHBIH MPOEKT
1 2 3 z

Paznen 1. 18 OK 01,
IToBTOpPEHHUE Kypca OK 02,
MAaTeMaTHKH OCHOBHOI OK 03,
IIKO0JbI OKO0 4’
Tema 1.1 Copep:xanue yue0HOIro MaTepuaa OK 05
Lenb u 3ama4yn ba3oBble 3HaHMS U yMEHHUSA 10 MaTeMaTHKe B PO eCCHOHATbHON U B TOBCEAHEBHON 2 OK 0 6’
MaTeMaTUKH IpH JIeATEIbHOCTH. '
CHEHAILHOCTH OK 07
Tema 1.2 Coaepxanue yueOHOro MmaTrepuajia
Yucna v BEIYUCICHUS. JleiicTBUS HAl TOJOKUTENBHBIMU M OTPUIIATEIbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMU U 2 IIK 1.1
Beipaxenus u JECATUUHBIMU Jpo0siMu. JlefcTBUSI cOo cTeneHs MU, (POPMYIIbl COKPALLIEHHOTO YMHOKEHHUS. TIK 2.5
npeoOpa3oBaHus IK 111
Tema 1.3. Copepxanue y4eOHOro MmarepuaJia IIK11.2
['eomerpust Ha Bup! minockux ¢uryp u ux niomass. [IpakTHKo-opueHTHPOBaHHBIE 33ajaui B Kypce 2 IIK11.3
IJIOCKOCTH r€OMETPHH Ha TIOCKOCTH K115
Tema 1.4 CopaeprxxaHue y4yeOHOro MmaTepuaJia
[IponeHTHBIC ITpocTble NPOLIEHTEL, pa3HbIe CIOCOOBI UX BbIYUCIEHUS. CII0KHBIE IPOLIEHTHI 2
BBIUHCIICHUS

[TpakTueckoe 3anstue. [IpocTbie MPOLIEHTHI, pa3Hble CIOCOOBI X BhIYMCIEHUS. CI0XKHbIE 2

IIPOLIEHTHI
Tema 1.5 Conep:xkanue yueOHOro matepuaJa
YpaBHEHHUS U Jlunelinble, KBaipaTHbIE, APOOHO-IMHEHHbIE YPaBHEHHS U HEPABEHCTBA 2
HEpaBEeHCTBa

[TpakTuyeckoe 3ansrue. JInHelnsle, KBaapaTHbIE, APOOHO-TUHEHHBIE YPAaBHEHHS U 2

HEPAaBEHCTBA
Tema 1.6 Copaepxanue y4eOHOro Mmarepuajia
Cucrempl ypaBHeHUA U | COCOOBI PELICHHUsI CHCTEM JIMHEHHBIX ypaBHEeHUH. CHCTEMbI HEJIMHEHHBIX yPABHEHHUIA. 2
HEPABEHCTB CucTemMbl HEpaBEHCTB




Tema 1.7 Coaep:xanue yueOHOro MmaTepuaJia
BxoxHO# KOHTPOJIBb BxonHo# kOHTpoJb. Beiuncienus u npeoOpa3zoBaHus. Y paBHEHUS U HEpaBeHCTBA. ['eomeTpus 2

Ha IJIOCKOCTH
Pa3znen 2. 20 OK 01,
CreneHu U KOPHH. OK 02,
Crenennas pyHkuus OK 03,
Tema 2.1 Coaep:xanue yueOHOro MmaTepuaJia OK 04
Crenennas Gpynkuus, ee | [TonsTre KopHs N-0if cTeNeHH u3 AeiicTBUTENbHOTO yncna. DyHKIME ¥ = VX HX CBOHCTBA 1 2 OK 05’
CBOWCTBA rpaduku. CBoMCTBA KOPHS N-0i CTETICHU ’
Tema 2.2 Coaep:xanue yueOHOro MaTepuaJia OK 06,
[Ipeobpa3zoBanue [IpeoOpa3oBanue UppaIOHAIBHBIX BEIPAKESHUH 2 OK 07
BBIPAKECHUN C KOPHAMHU [Ipaktruyeckoe 3anstue. [IpeobpazoBanne HPPALMOHATBHBIX BBIPAKCHUN 2
N-Ol CTENEHU HK 1.1
Tema 2.3 Cojepsxanue yueOHOT0 MaTepHaJia 1K 2.5
CBolicTBa CTEIICHU C [TpakTuueckoe 3anarue. CTeneHHbIC QYHKINH, UX CBOHCTBA U rpaduKu 2 HK 11.1
paLMOHATBHBIM U K 11.2
NEHCTBUTENBHBIM HK'11.3
MOKa3aTeNsIMH HK 115
Tema 2.4 Conep:xxanue yueOHOro MaTepuaJia
PaBHOCUIIBHOCTH PaBHOCMIIBHOCTB ypaBHEHMI U HepaBeHCTB. OnpenencHus. OCHOBHBIE TEOPEMBI 2
ypaBHEHUI U PaBHOCHUJIBHBIX NIEPEX0JaX B YPAaBHEHUAX U HEPABEHCTBAX
HepaseHcTs. Obune I[IpakTuueckoe 3ansatue. OOLIME METOABI PELIEHUS yPABHEHUI 2
METO/Ibl PEILICHUS
Tema 2.5 Coaep:xanue yueOHOro MaTepuaJia
Pewenne PaBHOCWJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUIM U METO/bI UX PEIICHUN 2
UppalMOHATIBLHBIX
YPaBHEHHUM U MeTo1p1 pelieHus! UppaloHaIbHBIX HEPABEHCTB 2
HEPaBEHCTB IIpakTnueckoe 3ansATue. Pemenne uppanoHaibHbIX HEPABEHCTB 2
Tema 2.6 Conep:xanue y4eOHOro MaTepuasa
CreneHu U KOpHHU. [TpaxTiueckas padota «Crenenu u KopHH. CteneHnHas GQyHKIUS 2
CrenenHas QyHKIUSA
Paznen 3. 14 OK 01,
IToxa3aTenbHasn OK 02,
bynkun OK 03,




Tewma 3.1 Coaep:xanue yueOHOro MmaTepuaJia OK 04,
[TokazarenbHast CreneHsb ¢ MPOU3BOJIBLHBIM JEHCTBUTEIBHBIM MTOKa3aTeseM. Onpeaenenne noka3aTelbHOM 2 OK 05,
(ynkuus, ee cBoiicTBa ynkuuu, ee cBoiicTBa U rpaduK. OK 07
Tema 3.2 Conep:xanue yueOHOIro MaTepuasa IIK 1.2
Pemenue Pemenue noka3arenbHbIX YpaBHEHUM METOJ0OM YpaBHUBAHMS MOKa3aTeIeH, BBEACHUS HOBOM 2 [IK 1.6
MOKa3aTeJIbHbIX MEPEeMEHHON U PYHKIMOHATBHO-TPAQUIECKUM METOIOM. K 11.1
YPaBHEHHH U [IpakTuueckoe 3ansTue. Pemenue nokasaTelbHbIX YPaBHEHUHN PAa3IMYHBIMUA METOIaMU 2 MK 11.5
HEPaBCHCTB Pemrenne nokazarenpHbIX HEPABEHCTB 2
[IpakTuueckoe 3ansaTue. Pemienne nokasarenbHbIX HEPABEHCTB 2
Tewma 3.3 Conep:xanue yueOHOTro MaTepuaJia
Cucremsl [IpakTuueckoe 3ansaTue. Pemienne cucreM mokazareiabHbIX YPaBHEHHH. 2
MOKa3aTeNbHbBIX [IpakTuueckas padbora «Iloka3arenpHas QyHKIUSI» 2
ypaBHEHUU
Paznen 4. 26 OK 01,
ﬁorapn$Mbl. OK 02,
orapupmMuyecKas
oxes
Tema 4.1 Conep:xanue yueOHOro MaTepuaJia ’
Jlorapudm yucna. Jlorapudm ymncna. JlecITUYHBIN U HATYPaTbHBIN JIOTapu(MBbI, YUCIIO € 2 OK 05,
JecaTnunelil 1 [IpakTuueckoe 3ansarue. Jlorapudpm uncna. JlecaTHuHbIA U HATYpaIbHBIN JOrapudMBbI, YUCIIO € 2 OK 07
HaTypaJbHbIN
Jorapugmsl, YUCIIO € K 1.2
Tema 4.2 Coaep:xanue y4e0HOro MaTepualia K 1.6
Csoiictea norapudmon. | CpoiicTBa gorapudmon. Onepanus JorapupMUPOBaHUS. 2 MK 11.1
[IpakTuueckoe 3ansatue. CpoiicTBa norapudmos. Onepannu JorapuGMupoBaHusl. 2
Tema 4.3 Conep:kanue y4eOHOT0 MaTepuaJia
Jlorapugmuueckas Jlorapudmuueckas GpyHKIUS U €€ CBOWCTBA 2
byHKIMS, ee CBOWCTBA [IpakTuueckoe 3ansarue. Jlorapupmudeckas GyHKIMs U €€ CBONCTBA 2
Tema 4.4 Conep:kanue y4eOHOT0 MaTepuaJia
Pemenune Omnepanus noreHIMpoBaHusi. OCHOBHbBIE METObI PEIICHUS JIOTapU(PMUUECKUX YpaBHEHHH. 2
aorapuMUYECKIX Jlorapugmuueckue HepaBeHCTBA
YpaBHEHUU U
HEPABEHCTB [TpakTrueckoe 3aHsTHE. METOBI pellieHus Jorapu(MUIECKIX YpaBHEHUH 2




[IpakTuueckoe 3anaTue. MeToabl petieHus JorapupMUIeCKX HEPAaBEHCTB 2
Tema 4.5 Conep:xanue yueOHOIro MaTepuasa
Cucremsl AJTOpUTM pelIeHHs CUCTEMBbI ypaBHEHUI. PaBHOCHIBHOCTE JIorapuMu4eckux ypaBHEHUN U 2
norapu(MUYECKUX HEPaBEHCTB
ypaBHEHUU [TpakTudeckoe 3aHsATHE. AITOPUTM PEIICHUS CHCTEMbI YPaBHEHU. 2
Tema 4.6 IIpogdeccnonaibHO-OpHMEHTHPOBAHHOE COlePKAHME (COAEPKAHNE IPUKIAJTHOTO MOAYJIs1)
Jlorapudmer B mpupone | Ipakruueckoe 3ansrtue. [Ipumenenue norapudma. Jlorapudmudeckas cuupais B 2
U TEXHUKE PUPOJIE.
Tema 4.7 Coaep:xanue yueOHOro MmaTepuaJia
Pemenue 3amau. [TpakTuueckas pabota «Jlorapudmel. Jlorapudmudeckas QyHKIIH» 2
Jlorapudmel.
Jlorapudmudeckas
byHKIHS
Paznen 5. 42 OK 01,
OCHOBBI OK 02,
TPUTOHOMETPHUH. OK 03,
TpuroHomerpuueckue OK 04,
GyHkunn
Tema 5.1 Coaep:xanue yueOHOro MaTepuaJia OK 05,
Tpuronomerpuueckue Pangnannas mepa yria. OmpenenceHue sin, cos,tg,ctg. 3aBUCHMOCTh MKy SiNn, COS,tg,cty 2 OK 06,
byHKITUN OJTHOTO UTOTO K€ yria OK 07
MPOU3BOJIBHOTO yTJIa,
yucna. Pagnannas u
rpajaycHas Mepa yria K 1.1
Tema 5.2 Coaep:xaHue yueOHOro MaTepuaJia K 3.1
OcHOBHBIE Tpuronomerpuueckue ToxaectBa. CHHYC, KOCHHYC, TAaHT€HC M KOTAHI'€HC YIJIOB O U - O. 2
TPUTOHOMETPUICCKHE dopMyIIBI TPUBEICHUS
TOXECTBA. [Ipaktnueckoe 3anstue. Tpuronomerpuyeckue TOKAECTBA. POPMYIIBI IPUBEICHNUS 2
PopMyIsl IPUBEACHUS
Tema 5.3 Conep:xanue yueOHOIro MaTepuasa
CuHyC, KOCHHYC, CyMMa ¥ pa3HOCTh CHHYCOB M KOCUHYCOB. CHHYC ¥ KOCHHYC JIBOIHOTO yria. @opmysisl 2
TaHT€HC CYMMBI U MOJIOBUHHOTO yTiia. BepakeHne TpUTrOHOMETPUIECKUX (PYHKIIHMIA Yyepe3 TAaHTeHC TTOJIOBUHHOTO
Pa3HOCTH JBYX YTJIOB apryMeHTa.
CuHyC U KOCUHYC [IpeoOpazoBanusi CYMMBI TPUTOHOMETPUUYECKUX (DYHKITUN TPOU3BEICHNE U TPOU3BEICHNUS B 2




JIBOMHOTO yTJIa.

CYMMY.

®opmyiel nosoBuHHOTO | [IpakTHueckoe 3ausTue. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKECHUH 2
yria
Tema 5.4 Conep:xanue yueOHOIro MaTepuasa
OynkuuY, UX CBOMCTBA. | O6macTh ONpeACICHUS M MHOXECTBO 3HaucHHMM (GyHKnuid. YETHOCTh, HEYETHOCTH, 2
CrniocoObI 3a1aHus nepuoaAndHOCTh GyHKIUH. CriocoObl 3a1aHus QyHKIHI
byHKIII
Tema 5.5 Coaep:xanue yueOHOro MmaTepuaJia
Tpuronomerpuyeckue OO6nacTh ompeneneHus 1 MHOXECTBO 3HAYCHHM TpUroHOMeTpudeckuxX (GyHKIuil. YETHOCTD,
(GYHKINH, UX CBOWCTBA U | HEUETHOCTD, IEPUOIMYHOCTH TPUTOHOMETpUYecKuX (yHKIuil. CBoMCTBa U rpadpuku PyHKIIHIA 2
rpaduKu Yy =C0S X,y =sin X, y=1g X, y = ctg X.
ITpaktrueckoe 3austie. CBoicTBa U rpaduku GyHKIUE y = COS X, Y = Sin X, Yy =1g X, Y = ctg X 2
Tema 5.6 Conep:xanue yueOHOTro MaTepuaJia
[Tpeobpa3zoBanue CxxaTue 1 pacTshKkeHUe rpauKOB TPUTOHOMETPHUYECKUX (DYHKIIUH. 2
rpaduKoB
TPUTOHOMETPUICCKHUX [Ipaktryeckoe 3anstue. [IpeobpazoBanne rpaduKoB TPUTOHOMETPUIECKUX (HYHKIIUN 2
byHKIMI
Tema 5.7 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAePKaAHNeE (COAEPKAHNE PUKIAJTHOTO0 MOIYJIs1)
Onucanue IIpakTryeckoe 3ansTue. Mcnonp3oBaHue CBOWCTB TPUTOHOMETPHUECKUX (YHKIUH B 2
IIPOU3BOJICTBEHHBIX HpO(beCCI/IOHaHI)HI)IX 3agadyax
IPOLIECCOB C TOMOUIbIO
rpadukoB QyHKUIUN
Tema 5.8 Coaep:xaHue yueOHOro MaTepuaJia
OO6patHsble OO6patHble TpuroHoMmerpudeckue pyHkuuu. Mx cBoiictsa u rpaduku 2
TPUTOHOMETPUYECKHE
byHKIIUN
Tema 5.9 Conep:xaHue yueOHOro MaTepuaJia
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHME Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue 2
ypaBHEHUS U TPUTOHOMETPUYECKHUX YPAaBHEHUIN OCHOBHBIX THUIIOB.
HCpaBCHCTRA IIpocreiime TPUrOHOMETPUUECKUE HEPABEHCTBA 2
[IpakTnueckoe 3ansaTue. PenieHne npocTedmmx TPUrOHOMETPUYECKAX YPAaBHEHU 2
[IpakTuueckoe 3ansTue. Pemienne TpUroHOMETpUYECKIX HEPABEHCTB 2
Tema 5.10 Conep:xaHue yueOHOro MaTepuaJia
Cucremsl CucreMspl MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN 2




TPUTOHOMETPUUECKUX [IpakTnueckoe 3ansTHe. CUCTEMBI IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN 2

ypaBHEHUH

Tema 5.11 Coaep:xanue yue0HOIro MaTepuaJia

Pemenue 3anau. OcHoBsl | [IpeoOpa3oBaHne TPUTOHOMETPUYECKHUX BBIPAXKEHH. PellieHne TPUrOHOMETPUIECKHX 2

TPUTOHOMETPHH. YpaBHEHUI U HEPABEHCTB, B TOM YHUCJIE C UCIIOJIb30BAHUEM CBONCTB (DYHKIIHIA.

TpI/IFOHOMeTpPI‘IeCKI/Ie HpaKTquCKa;{ pa60Ta <<TpI/Il"OHOMeTpI/I‘IeCKI/Ie (byHKI_II/II/I» 2

byHKIUA

Pa3nean 6. [IpousBoanas 40 OK 01,
(pyHKkuuu, eenpumMeHenue OK 02,

Tema 6.1 Coaep:xkanue y4eOHOTr0 MaTepuasa OK 03,

ITonsATHE IPOU3BOAHOM. OnpeﬂeneHHe YHUCI0BO MMOCIEI0BATEILHOCTHA U CIIOCOOEI €€ 3aJaHus. IIpenen (byHKuI/H/I Ha 2 OK 04,

@®opmyiibl ¥ IpaBHIa 6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. OnpeneneHne MpoU3BOJHOM. OK 05,

nuddepeHIpoBaHUS OK 06,

Tema 6.2 Coaep:xanue y4eOHOro MaTepuasa OK 07

[Ipou3BoiHbBIE CYMMBI, ®opmynel quddepennmupopanus. [Ipasuna quddepenunrpoBanus 2 HK 1.1

pa3HOCTH Npou3BeneHus, | [IpakTudeckoe 3anstue. opmyiel nuddepennuposanus. [Ipasuna quddepeHunpoBanus 2 IK'11.1

YaCTHOT'O

Tema 6.3 Conep:xanue yueOHOro MaTepuaJia

IIpon3sBosHbIe Onpenenenue cnoxHoi GyHkuu. [Tpon3BoiHAs TPUTOHOMETPUYECKUX (DYHKIIHUH. 2

TPUTOHOMETPUUYECKUX [TpowusBoHas Cl0KHON QYHKIIUU

Gynxumit. IlpousBoanas | Tpaktudeckoe 3ansTue. [Ipon3Bo/Has TpuroHomMeTpraeckux GpyHkuumit. [Ipou3BogHas CI0KHON 2

CJIOKHOM (PyHKIMH byHKIIUU

Tema 6.4 Conep:xanue yueOHOro MaTepuaJia

[Tonsarue o ITonsaTuHe 1 cBOMCTBA HEMPEPHIBHOM (DYHKIIMH. 2

HEIPEPBIBHOCTU ANTOpUTM PELIEHUSHEPABEHCTB METOI0M UHTEPBAJIOB

byukun. Meton

UHTEPBAJIOB

Tema 6.5 IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/IepP:KaHue (CoaepKaHNe MPUKJIIATHOIO MOAYJIs1)

I'eomerprueckuii u I'eomeTprueckuii CMbICT TPOU3BOIHON (DYHKIIMU — YIIIOBOH KO3(pPUIIMEHT KacaTenbHOU K 2

buznyecKuit CMbICI rpaduKy QyHKIMH B TOUKE. Y PaBHEHUE KacaTeIbHOU K rpauKy (yHKIHH.

MIPOU3BOJHOMN

[IpakTryeckoe 3aHsATHE. YTIIOBOH KO3(p(PULIMEHT KacaTeTbHOU K 2
rpaduKy QYHKIMH B TOUKE. Y paBHEHHE KacaTelIbHOM K rpaduKy () yHKIHH.
Tema 6.6 Conep:xanue yueOHOro MaTepuasa




Pu3NYECKUl CMBICIT duznyeckuil (MEXaHUUYECKUI) CMBICI IPOU3BOJHON — MTHOBEHHAsI CKOPOCTh B MOMEHT 2
IIPOM3BOTHOM B Bpemenu t: v =S’ (t)
npodecCHOHATBHBIX [Ipaktrueckoe 3ansTue. Gu3nueckuii (MEXaHUYECKU) CMBICI TPOU3BOTHOM 2
3a/a4ax
Tema 6.7 Coaep:xanue yueOHOro MmaTepuaJia
MOHOTOHHOCTH AAroput™ ucciieoBanus PyHKLIHUU U TOCTPOEHUS ee TpaduKa ¢ MOMOIIBIO TPOU3BOTHOM. 2
¢ynkunu. Touxu
SKCTpEMyMa HpaKTquCng 3anstue. Mccnenopanue pyHKINY U IOCTPOEHUE ee rpaduka ¢ MOMOIIbI0 2
IPOU3BOIHOM.
[IpakTryeckoe 3ansTue. MccnenoBanne QyHKIUMU U TOCTPOSHHE €€ rpaduka ¢ MOMOIIBIO 2
MIPOU3BOAHOM.
Tema 6.8 Conep:xanue y4eOHOro MaTepuaia
Hccnenosanue pynkuuii | [Ipakrudeckas padora «MccnenoBanne QyHKIIMU Ha MOHOTOHHOCTb U TIOCTPOCHUE IPAPHKOB) 2
U TIOCTPOEHUE rpaPuKoB
Tema 6.9 HautGonsmee u | [IpodeccnonaibHO-OpreHTUPOBaHHOE COlepPKaHNe (COAePKAHNE PUKJIATHOT0 MOIYJIs1)
HauMEHbIIIEE 3HAYCHUS Haxoxxnenne HanOobIero 1 HaMMEHbIIEro 3HaueHN (PyHKIH, mocTpoeHune rpadukos 2
byHKIIIN MHOT'O4JIEHOB C UCIIOJIb30BAHUEM allapara MaTeMaTUYECKOro aHalIu3a
[IpakTuueckoe 3ansatue. HaxoxaeHue HanOGoOIbIIETO U HAMMEHBIIETO 3HAYeHUH (PYHKIINH, 2
NOCTPOEHHE IPapKOB MHOT'OWJICHOB C UCIOJIb30BaHUEM annapaTa MaTeMaTHUYEeCKOTO aHaINu3a
Tema 6.10 IIpodeccnonaibHO-OpHEHTHPOBAHHOE COlePKaAHNE (COAEPKAHNE MPUKJIAJTHOT0 MOYJIs1)
Haxoxnenue [TpakTruyeckoe 3ansaTue. Hanmensiee n Hanbosblee 3Ha4eHUE PYHKIIUU 2
ONTUMAJILHOTO
pe3ysibTarta ¢ MOMOIIBIO
IIPOU3BOJHOM B
NPaKTUYECKUX 3a]auax
Tema 6.11 Conep:xanue yueOHOro MaTepuaJia
Pewrenue 3anau. ®opmysl 1 npasuia quddepenupoBanus. MccnenoBanue GyHKIMA ¢ TOMOIIbIO 2
IpounssonHast GyHKUMH, | npon3BoHoii. HanGorblee 1 HANMEHbIIEE 3HAYCHUS (DYHKIIHH
©¢ IPUMCHCHHC [TpakTiueckas pabota «[IpousBonHas GyHKIUU U €€ IPUMEHEHUE) 2
Paznmen 7. 25 OK 01,
IlepBooOpa3znas OK 02,
Qynkuun, ee OK 03,
NpHUMeHeHHe OK 04,




Tema 7.1 Coaep:xanue yueOHOro MmaTepuaJia OK 05,
ITepBooOpazHas [lonatue wHTerpana u nepoodOpazHoil ans ¢ynkuuu y=f(x). Tabmuua dopmyn ans 2 OK 06,
¢ynxuuu. IIpasuna HaXO0XAEeHUs NepBooOpa3HbIX. [IpaBuiia BeuncIeHNs 1IEPBOOOPA3HON OK 07
HAaXO0XKJICHUS
IEPBOOGPA3HBIX [IpakTuyeckoe 3ansTue. CBA3b MEpPBOOOPA3HONM M €€ MPOU3BOJHOMN, BEIYHCICHHUE 2 K 1.1
nepBo0Opa3HON ISl TaHHOU (DYHKITMHU K 3.1
Tema 7.2 Conep:xanue yueOHOIro MaTepuasa ’
Heonpenenennsiii u [lonsiTHE HEoNpeneaeHHOro UHTErpaia. MeToapl HUHTETPUPOBAHUS 2
OIIPEIETICHHBII
[IpakTuueckoe 3ansatue. IloHaTHE HEOIIPENEIEHHOIO UHTETpasia. MeToabl MHTETPUPOBAHUS 2
WUHTErpaJibl
Omnpenenennblil uarerpan. ®opmyna Herorona-Jleitbuuma 2
[IpakTuueckoe 3aHsATue. Beluncienue onpeaeaeHHOro HHTerpata 2
Tema 7.3 Coaepixanue y4eOHOro MaTepuasa
ITnomans 3anauu, NPUBOAAIIME K IMOHATUIO OMNPENEICHHOrO MHTErpaja — O BBIYMUCICHUHU IUIOIIAIN 2
KPUBOJINHEHHOU KPHUBOJIMHEWHOM Tpanenuu, O ePEMEICHUN TOUKH.
Tpaneuuu. Popmyna
HrroTona — [IpakTrueckoe 3aHsaTue. Boruncnenne miomaan KpuBoJIuHeHo Tpaneuuu. @opmyna 2
JleitGuuma Herotona-Jleitonuma
Tema 7.4 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COleP:KaHUe (COlepPKAHNE MPUKJIIATHOT0 MOIYJIfA)
OnpeneneHHbIin I'eomerpuueckuii cMbica onpeaeaeHHoro uuterpaina. @opmyna Hetotona - JlelioHuna. 2
MHTETpaJl B )KU3HU
IIpakTnueckoe 3ansaTue. Pemenue 3amad Ha NPUMEHEHUE MHTErpaja JUlsl BBIYUCICHUS 2
($U3MYEeCKUX BEIMYMH M IJIOMIAJCH.
Tema 7.5 Conep:xanue yueOHOro MaTepuaJia
Perenue 3amay. [IpakTuueckas padora «IlepBooOpasnast pyHkuuu, ee npumeHenue. [IpaBuna Hax oK ACHUS 2
[lepBooOpasnas IEPBOOOPA3HBIX»
byHKIMH, ee IIpakTruyeckas pabora «Haxox/ieHre onpeiereHHoro nHTerpaia. Beraucnenue miomaim 2
PUMCHCHHUC KPUBOJIMHEWHOW TpaIeun»
O06o0011eHre TPOiiIEHHOr0 MaTepuaa 1
Paznen 8 20 OK 01,
IIpsiMbIe U ILIOCKOCTH OK 03,
B IPOCTPAHCTBE OK 04,
Tewma 8.1. Conep:xaHue yueOHOro MaTepuaJia OK 07




OCHOBHBIE TTOHSTHSA
CTEpEOMETPHH.
PacnonosxeHne mpsiMbIx
U IIJIOCKOCTEH

IIpenmer crepeomerpun. OcHOBHBbIE MOHATUSA. OCHOBHBIE aKCHOMBI CTEPEOMETPUHU.
Ilepecekaromuecs, napauieiabHble U CKPELIMBAIOLIMEC

Tema 8.2.
[TapamnensHOCTD
MPSIMBIX, IPSIMON U
IIOCKOCTH, TIIIOCKOCTEH

Conep:kanue y4eOHOT0 MaTepuaJia

HapannenLHHe npsMas 1 IJIOCKOCTb. HapaJIJICJ'II)HBIe IIJIOCKOCTHU.

[Tapannenenunen u ero 3neMeHTsl. CBONCTBA MPOTUBOIIOIOKHBIX TPAHEN U AUAroHaIel
napaienenunena. Ilocrpoenue ceuenui.

[IpakTuueckoe 3anarue. [lapannenbHble npsMas U II0CKOCTh. [lapaenbHble MIT0CKOCTH.
[TocTtpoenue ceueHui.

Tema 8.3.
[TepieHIUKYIAPHOCTD
IPSIMBIX, NIPSIMON U
IUIOCKOCTH, IVIOCKOCTEN

Conep:xanue yueOHOTro MaTepuaJia

[lepnenpukynsapasle npsmsle. [Ipu3Hak NEPHEHIUKYISAPHOCTH MNPSAMOA M IUIOCKOCTH.
Ilepnennukynsap u HakinoHHas. [IeprieHIUKyIsIpHBIE IIIOCKOCTH.

Tewma 8.4. Conep:xanue yueOHOro MaTepuaJia
Teopema o Tpex Teopema o Tpex nepneHaukynspax. Jloka3aTenbCcTBO. YToid MeXAy IpsIMOH M IUIOCKOCTBIO.
NepHeHIuKyspax VYron Mexay mIoCKOCTIMHU
[IpakTuueckoe 3ansatue. Teopema o Tpex meprneHAUKYIsApax. Jloka3aTeabCcTBO. YTON MEXIY
MPSIMOM M IUIOCKOCTBIO. YTOJ MEXY INIOCKOCTSMHA
Tema 8.5. IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COAEPKAHNE (COAEPKAHNE NPUKJIATHOTO0 MOIYJIs1)
[TapannensHele, [IpakTrueckoe 3aHsTHE. AKCUOMBI CTEPEOMETPHH.
NEePHeHIUKYISIPHBIE,
CKpEeIIMBaOIIHECcs
psIMbIE
Tema 8.6. Conep:xanue yueOHOIro MaTepuasa




Pemenue 3aau.
[IpsmbIe U MIIOCKOCTH B

PacnonoxxeHne mnpsAMBIX M IUIOCKOCTEH B IIpocTpaHcTBe. IlepneHauKymsipHOCTE U
[apajuIeIbHOCTD MPSIMBIX U IUIOCKOCTEH. CKpeluBaouIecs npsmMble

IPOCTPaHCTBE
ITpakTryeckas padora «IIpsiMble U IIOCKOCTH B IPOCTPAHCTBE» 2
Pa3pnen 9. 48 OK 01,
MHororpaHHuKH 1 OK 02,
TeJIa BPalleHHus OK 03,
Tema 9.1 Conep:xanue yueOHOro MaTepuasa OK 04,
Bepmmnel, pedpa, rpanu | [lonstue MmHOrorpanHuka. Ero aieMeHTsI: BepIuHbl, pedpa, rpanu. Juaronasns. CeueHue. 2 OK 05,
MHOI'OI'paHHHMKA Beinykiible ¥ HEBBITYKJIbIE MHOIOI'PaHHUKH OK 06,
Tema 9 .2 Ipusma, Cojep:kanue yueOHOro MaTepuaJa OK 07
€€ COCTaBJIAIOLIHNE, [Tonstue npusmel. Ee ocHoBaHust 1 60KOBbIE IpaHu. BeicoTa npusmsl. [IpsiMas u HakjIoHHas 2
ceuenue. [Ipsmas u npusma. [IpaBunbHas npusma.
NpaBUIbHAS TIPU3MBI IIpaktuyeckoe 3ansrue. [lonstue npusmel. [Ipsimas u HakioHHas npusma. [lpaBunbHas 2
pHU3Ma.
Tema 9.3 Coaepsxanue y4eOHOIro MaTepuasa
[Tapannenenunen, kyo0. [Tapannenenunen, cBoiicTBa NpsIMOYTOJIBHOTO Napasuienenunena, kyo. Ceuenue kyoa, 2
Ceuenue ky0a, napajuiesenuneaa
napaenenunena [TpakTruyeckoe 3anstue. [Tapamienenunes, CBORCTBa IPSIMOYTOJIBHOTO Mapajuieenunena, Kyo. 2
Tema 9.4 ITupamuna, Coaepsxanue y4eOHOTro MaTepuasa
€€ COCTaBJIIOIINE, [Mupamuna u ee snementsl. Ceuenne nupamusl. [IpaBunbHas nupamMua. Y ceueHHas 2
ceuenue. [IpaBunbHas nUpaMuIa
nupamuaa. Y ceueHHas ITpakTruyeckoe 3anstue. [lupamuna u ee snementsl. Ceyenue nupamuabl. [lpaBunbHas 2
nupammia nupaMua. Y cedeHHas MupaMuIa
Tema 9.5 BokoBast Conep:kanue y4eOHOT0 MaTepuaJia
Y TOJIHAs [Tnomaas 60KOBOM M MOJHOM MOBEPXHOCTU MPU3MBI, TUPAMUIbI 2
MOBEPXHOCTh MPU3MBI, IIpaktuyeckoe 3anstue. [lnomans 60KOBOI U MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMHU/IBI 2
IUPaMUIbI
Tema 9.6 Conep:xanue yueOHOro MaTepuasa
Cummerpus B KyOe, [TpakTryeckoe 3ansTre. CUMMETpHs B MHOTOIpaHHHUKAX 2
napaenenurese,

npu3Me, Nupamue




Tema 9.7
[Ipumepsbl cumMmeTpuii B

IIpodeccnonanbHO-OPHEHTUPOBAHHOE CO/lepP:KaHue (ColepKaHne MPUKJIATHOTO MOAYJIs1)

[TpakTuyeckoe 3ansTue. CAMMETpHS B IPUPOJE, APXUTEKTYpE, TEXHUKE, B OBITY

npodeccuun
Tema 9.8 Conep:xanue yueOHOIro MaTepuasa
[IpaBunpHbIE [TonsiTve mpaBMIIBHOTO MHOTOrpaHHUKa. CBONCTBA IPaBUIIbHBIX MHOTOTPAaHHHUKOB

MHOTOI'PAaHHUKHU, UX
CBOMCTBA

Tema 9.9 Coaep:xaHue yueOHOIro MaTepHaJia

Hununnp, ero Lunusap v ero sneMentsl. Cedenue HUIMHIpa (MapajsiebHOe OCHOBAHHMIO M OCH).
COCTaBJISIIOIIIHE.

CeueHue MIMHIPA

Tema 9.10 IpodeccHoOHATHLHO-OPHEHTHPOBAHHOE COEPKAHUE (COMEPIKAHME MPUKJIATHOTO MOXYJIs)
Komnyc, ero Konyc u ero snementsl. CeueHne KoHyca (IapajieibHOe OCHOBAHUIO U IPOXOIAIIEE Yepe3
COCTAaBJISIOIIIKE. BEPIIMHY), KOHUUECKUE ceueHus. PasBepTka KoHyca

Ceuenue KOHyca

Tema 9.11 Conep:xanue yueOHOIro MaTepuaJia

YceueHHbIH KOHYC.
CeueHue yCEUeHHOTO

VYceuennslil konyc. Ero o06pasyromas u Beicota. CeueHne yceueHHOro KOHyca

[IpakTrueckoe 3aHsTHE. Y CeUeHHBbINH KOHYC. CeYeHUE YyCEeUYEHHOTO KOHYyca

KOHYca
Tema 9.12 Conep:xanue yueOHOro MaTepuaJia

[ap u chepa, ux [Tap u cdepa. Bzaumuoe pacnonoxenue cepsl u miockoctu. Ceuenue mapa, chepol
cedeHus [Tpaktuueckoe 3ausartue. [llap u chepa. Ceuenue mapa, chepbl

Tema 9.13 ITonsTue

00 o0BbeMeTea.
OTHolIeHHE

00BEMOB ITOJJOOHBIX TEJ

Conep:xanue yueOHOro MaTepuaJia

[Tonsitue 06 o6veme Tena. O6beM Kybda U IPSMOYTOJIBHOTO Mapasuienenumnena. Oobem
MpU3MBI U TUIIMHApPA. OTHOIIEHHE 00HEMOB TTOIOOHBIX TEll.

[Tpaktrueckoe 3anstue. O6beM Kyba U IPsIMOYTOJILHOTO Mapauienenumnena. Oobem
pU3MBbI U IIMHApa. OTHOHIEHHE 00BEMOB OJTI0OHBIX TEJl.

Tema 9.14 OGBeMbI
Y TUIOIIAIU
MTOBEPXHOCTEN TN

Conep:kanue y4eOHOT0 MaTepuaJia

O6bemMbl mupamuabl 1 kKonyca. O6beM mapa. [Inomaau noBepxHocTei Ten

HpaKTI/I‘-ICCKOC 3ausaTHe. OOBEMBI nrupaMHubl 1 KOHYyCA. O0beM IIapa. IInomagu HOBerHOCTCﬁ
TCII

Tema 9.15
KombOunanuu
MHOTOTPAHHHKOB U TEJI

Conep:kanue y4eOHOT0o MaTepHuaa

[IpakTuueckoe 3ansaTue. KomOnHanum reoMeTpu4eckux Tel




BpalcHUs

Tema 9.16 IIpodeccnonaibHO-OpMEHTHPOBAHHOE CO/leP KaHNe (COAepPKAHNE PUKIATHOTO MOLYJIs1)
['eomerpuueckue Hcnonb3oBaHrne KOMOMHALMKA MHOTOTPAHHUKOB U TEJ BPAILLECHHUS B MPAKTUKO- 2
KOMOHWHAIINH Ha OPHEHTUPOBAHHBIX 3aJ1a4ax
IIPaKTHUKE
Paspgean 10. 20 OK 02,
Koopaunartsl un OK 03,
BEKTOPBI OK 04,
Tema 10.1 Conep:xanue yueOHOro MaTepuasa OK 07
JlexapTOBBl KOOPAMHATHI | JleKapTOBBI KOOPIMHATHI B IpocTpancTBe. [IpocTeliimuie 3a1auu B KOOpAHHATAX. PaccrosiHme 2
B MPOCTPAHCTBE. MEXy ABYMSI TOUKaMH, KOOPJIMHATHI CEPEIMHBI OTPE3Ka MK 1.1
PaccrosHue mexty [IpakTuueckoe 3anatue. [Ipocrenmue 3a1aun B KoopauHaTax. PaccTrosHueMexx 1y 1Byms 2 MK 3.1
ABYMS TOYKaMU. TOYKaMHU, KOOPAUHATBI CEPEANHBI OTPE3Ka
Koopaunatsl cepeinHbl
OTpe3Ka
Tema 10.2 Coaep:xxanue yueOHOro MmaTepuaJia
Bexkrops! B Bexrops! B mpoctpancTse. JleiicTBusa Hax BekTopaMu. KoopinHaTtel BeKTopa. 2
MPOCTPAHCTBE.
VYros Mexay BEKTOpaMH.
CkansipHoe
IIPOU3BEJIEHHUE BEKTOPOB
CkansipHO€ MpOU3BE/ICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY BEKTOPAMH, YTOJ MEXKIY 2
IPSIMOM M TNIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSIMHU.
VYpaBHEHHs NPSAMOM Ha IUIOCKOCTH U B IPOCTPAHCTBE. 2
[IpakTrueckoe 3ansTue. JleicTBUS Hall BEKTOpaMU. Y TOJ MEXIY BEKTOPAMH, YTOJI MEXKIY 2
MPSIMOM M TIOCKOCTBIO, YTOJl MEXAY MIOCKOCTSIMHU.
[IpakTrueckoe 3aHsATHE. Y paBHEHUE IPSIMOM Ha MIIOCKOCTH U B TPOCTPAHCTBE. 2
VYpaBHeHue chepsl 2
Tema 10.3 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/lePKaAHNeE (COAEPKAHNE PUKJIAJTHOTO MOYJIs1)
[TpakTuko- [IpakTrueckoe 3anstue. KoopauHatHas miiocKOCTh. BeIunciieHrE pacCTOSTHUN U ITONIaAeH Ha 2
OPUEHTHPOBAHHBIE IJI0CKOCTH. KoJlmuecTBeHHBIE pacueThl
3a/1a4 Ha
KOOPAMHATHOU
IJIOCKOCTH
Tema 10.4 Conep:xanue yueOHOro MaTepuaJa 2




Pewenune 3anay.
Koopaunats! 1 BEKTOPBI

[IpakTrueckas padota «KoopauHaThl 1 BEKTOPHI»

Paspen 11. 8 OK 01
KoMnuiekcHble ynciia
Tema 11.1 Conep:xanue y4eOHOIro MaTepuasa
KommiekcHbie uncna [Tonsitue xomrekcHoro yucia. ConpsikeHHbIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U apryMEHT 2

KOMILIEKCHOT'O YHCIIA.

dopma  3amMcH  KOMIUJIEKCHOTO  4ucia  (TeoMeTpuyeckas, TPUTOHOMETpUYECKas, 2

anrebpanveckas). ApupMeTHIeCKUe NSHCTBUS ¢ KOMIUICKCHBIMU

YUCIaMHU

[TpakTuyeckoe 3ausTre. ApupMeTHIecKue AeWCTBUS C KOMIUIEKCHBIMU YHCIIAMHU 2

Tema 11.2 [Ipumenenue Conep:xanue yueOHOro MaTepuaJia
KOMILIEKCHBIX YHUCE BrimonHeHue pacyeToB € MOMONIBIO KOMIUIEKCHBIX 4YHcen. I[lpumepsl uCHonb30BaHUs 2

KOMILIEKCHBIX YHCEll
Pasznen 12. 22 OK 01,
DJ1eMeHThI OK 02,
KOMOUHATOPHKH, OK 03,
CTATHCTHKH H TeopHu OK 04,
BEpPOSITHOCTE
Tema 12.1 Conep:xanue yueOHOro MaTepuaJia OK 05,
OCHOBHBIE TOHATHS [TepecTanoBKkH, pa3MeIIeHUs], COUECTAHMUSI. 2 OK 07
KOMOWHATOPHUKHU [TpakTrueckoe 3anstue. [lepecTraHoBKY, pa3MeIICHUs, COUYETaAHUSI. 2 1K 1.2
Tema 12.2 Conep:xaHue yueOHOro MaTepuaJia IIK 11.2
CobbITHE, BEPOATHOCTD CoBMecTHBIE M HECOBMECTHBIE COOBITHSA. Y CITIOBHAsI BEPOSITHOCTh. 3aBUCHMBIE U HE3aBHCUMBIE 2 MK 11.3
coObITus1. CriokKeHHe U COOBITHSI. IK1L5
YMHOXEHHE
BGPOHTHOCTefI HpaKTqucxoe 3agaTue. COBMECTHBIE U HECOBMECTHBIE COOBITHS. Y CIIOBHAS BEPOSATHOCTD. 2

3aBUCHUMBIE U HE3aBUCUMBIE COOBITHS.
Tema 12.3 IIpodeccnonaibHO-OpHMEHTHPOBAHHOE CO/lePKaAHNe (COAEPKAHNE PUKIATHOTO MOYJIs1)




BeposiTHOCTS B [TpakTuueckoe 3ansaTue. OTHOCUTENbHAS YaCTOTA COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
npodeccuoHaNbHBIX CraTtucTudeckoe onpeaeaeHue BEpOSITHOCTH.
3a/1a4ax
Tema 12.4 Conep:xanue yueOHOro MaTepuasa
JvckperHas ciy4aiiHas | Buabl cay4aiHeix BeaunuuH. OnpeaeicHie JUCKPETHOM ClIydaiiHOM BETMYMHbI 2
BEJIMYMHA, 3aKOH €€
pacrpeaeacHust 3aKOH pacnpeesIeHusl AMCKPETHOM ciydyaiiHON BelnnuuHbl. Ee uncioBble XapaKTepUCTUKU 2

[TpakTHueckoe 3aHsATHE. 3aKOH paclpeieleH s JUCKPETHOM ClIy4yaliHOM BETUYHUHBI 2
Tema 12.5 Coaep:xanue yueOHOro MmaTepuaJia
3ajaun MaTeMaTuyecKol | Bapuanmonnsiii psia. [Tonuron yactoT u rucrorpamma. CTaTHCTHIECKHE XapaKTEPUCTUKH 2
CTaTUCTUKH psiga HaOJII01aeMbIX JaHHBIX
Tema 12.6 IIpogdeccnonaibHO-OpHMEHTHPOBAHHOE COlePKAHME (COAEPKAHNE PUKJIAJTHOTO MOIYJIs1)
Cocrasnenue Tabau1 1 [lepBrynas 06pabOTKa CTAaTUCTUYECKUX MaHHBIX. [ padmueckoe nx npeacTaBicHue. 2
nuarpamm Ha mpakTtuke | HaxoxaeHue cpeHMX XapaKTEepUCTUK, HAOJI01aeMBbIX JTaHHBIX
Tema 12.7 Coaepsxanue y4eOHOIo MaTepuasa
Pemenue 3anau. [TpakTuueckas pabota «DneMeHThl KOMOMHATOPUKHU, CTATUCTUKU U TEOPHH 2
OeMeHThI BEPOATHOCTEH »
KOMOMHATOPUKH,
CTaTUCTHKH U TEOPUU
BEPOSATHOCTEMN
Paznen 13. 13 OK 01,
MHo:xecTBA. OK 02,
DJIeMeHTbI TeOpUH
cpaion oK s,
Tema 13.1 Conep:xanue yueOHOro MaTepuaJia ’
MHuosxecTBa [Tonsite Muoxkecta. [logMuokecTBO. Onepanyy coO MHOKECTBaMU 2 OK 05,
Tema 13.2 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlep:KaHue (CoepPKaAaHNe IPUKJIATHOTO MOYJIf) OK 07
Onepaunu ¢ Onepanuu co MHOXKecTBaMH. PerieHne npukiaaHbixX 3a1a4 2 IK1.1
MHO>KECTBAMH K 11.1
Tema 13.3 Conep:xanue yueOHOIro MaTepuasa K 11.2
['padbr [IpakTuueckoe 3ausatue [lonarue rpada. CBsa3HbIM rpad, 1epeBo, HUKI Ipad Ha MIOCKOCTH 2
Tema 13.4 Conep:xaHue yueOHOro MaTepuaJia
Pemenue 3amad. | Onepanuu ¢ MHOXecTBamMH. ONMCAaHUE PEANBHBIX CHUTYyallUd C IIOMOIIBIO MHOKECTB. 2

MmnuoxectBa, I'padpr u

[Tpumenenue rpadoB K pemieHuto 3a1a4y




X IPUMEHCHUC

Tema 13.5 O600611eHre TPOACHHOTO MaTepuaa
Obobuenne NPOHACHHOTO " (606 enmne npofieHHOro MaTepHana
MaTepHasa .
O06001IeHre TPOMICHHOTO MaTepraia
KoncyabTannu 18
IIpomeskyTouHas arTecTanus (IK3aMeH) 6
340

Bcero:




3. YCJOBUS PEA/IM3AIIUU ITPOT'PAMMBI YYEBHOUN
JUCHUIIJINHBI
3.1. Tpe6oBaHuss K  MHHUMAJbHOMY MaTE€PHAIbHO-TEXHUYECKOMY
odecre4yeHu10

Peanm3zamnus mporpaMMbl AWCIHILIMHBI TPEOYyEeT HAIWYKMSA ydeOHOro KaOWHeTa
MaTEMaTHKH.

O6opynoBanne yueOHOTO KaOWHeTa:

- MI0CaJOYHBIC MECTA IO KOJTUYECTBY 00YJIArOIINXCS;

- pabodee MeCTO IIPero1aBaTels;

- KOMIUICKT y4eOHO-HATIISTHBIX TTOCOOHIA;

- KOMIUICKT AJICKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJlaHus 1151 KOHTPOJIBHBIX padoT;

- po(heCCUOHATTLHO OPUEHTHUPOBAHHBIC 3a[aHVIS;

- MaTepHaJIbl Sk3aMeHa. TeXHUYECKUE CpeIcTBa O0yUCHUS:

- MEPCOHAIBHBIN KOMITBIOTEP C JIMIICH3UOHHBIM ITPOrPAMMHBIM
oOecIeueHUEM;

- MIPOEKTOP C IKPAHOM.

3.2. NudopmanuonHoe odecnieueHue 00y4eHHus

Ilepeyennb pekomMeHayeMbIX Y4eOHbIX M3aaHuil, HMHTepHeT-pecypcos,
JTOMOJTHUTEIbHOU JINTEPATYPbI

DJIEKTPOHHbIE Y4eOHUKH

1. FOxno, H. C. Maremaruka : yueonuk / H. C. FOxno. — Mocksa : UTHOPA-M,
2024. — 204 c. — (Cpennee npodeccuonanbuoe oopazopanue). — DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr : anektpoHHbIi. - URL:
https://znanium.ru/catalog/product/2136718 (nata o6pamenus: 10.04.2024). — Pexxum
JIOCTYyTA: MO MOJIMUCKE

2. amasa, A. A. MaTtematuka : yueOnuk / A. A. lagasa. — 3-e U3 ., ucnp. u
non. — Mocksa : UHOPA-M, 2024. — 544 c. — (Cpennee npodeccuoHaibHOE
obOpazoBanue). - ISBN 978-5-16-012592-3. - Tekcr : anekTponHsbIi. - URL:
https://znanium.ru/catalog/product/2132236 (nara o6pamienus: 10.04.2024). — Pexum
JOCTYTIA: MO MOJIHUCKE.

3. Janasn, A. A. COOpHHK 3a/1a4 110 MaTeMaTHke : yaeOHoe nocodue / A. A.
Hamasta. — 3-e m3a. — Mocksa : ®DOPYM : UHOPA-M, 2021. — 352 ¢c. —
(ITpodeccronanpHoe oOpazoBanue- TekcT : IaeKkTpoHHbIN. - URL:
https://znanium.com/catalog/product/ Pexxum noctyna: mo moamnucke.

OcHoBHas JuTEparypa:

1.Mep3znsak A.I'. MatemaTtuka. AnreOpa 1 Hadana MaTeMaTHYeCKOro anainmn3a. 10
KJ1acc: yaeOHUK: 6a30BbIi ypoBeHb.- M.: «IIpocBemenne»,2021.

2.Mep3znsak A.I'. Marematuka. Anredpa 1 Hayajla MaTeMaTUYecKoro ananusza.l 1
KJIacc: yueOHUK: 0a30BbIi ypoBeHb.- M.: «IIpocBemienue»,2021.

3.Mepznsik A.I'. Martematuka. ['eomerpusi: 10 kiacc: 6a30BbIi ypOBEHbB:
yueoHuk.- M.: «IIpocsemienue»,2021.

4 Mep3znsak A.I'. Marematuka. ['eometpus: 11 kiacc: 6a30Bblil ypOBEHb:
yueoHuk.- M.: «IIpocsemienue»,2021.

JlonojHUTEIbHAS JIUTEPATypa:
1.lagasa A. A. Maremaruka: yae6. — M.: DOPYM: UHOPA-M, 2007



2. lanasa A. A. COopHUK 3a7a4 MO0 MaTeMaTHKe: yuel. mocooue. — M.:
OOPYM: NUHDOPA-M, 2007
3. bammmakos M. M. Maremaruka: yue6. mocooune/ — M.: Akamemus, 2013
JlomoIHUTEIbHbIE HCTOUYHUKH:
1. http://znanium.com — 3bC «3Hannym»



http://znanium.com/

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JUCHUILIAHBI

Koutpoibr u omeHka pe3ylbTaToB OCBOEHHUS 00I11€00pa3oBaTebHON
JUCLUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTaThl, HAIIPABICHHbBIE
Ha (OpMUpOBaHHE OOIIMX W MPOQPECCHOHANBHBIX KOMIIETEHIIUN MO pasienaM U
TEMaM COJEpPKaHUs y4eOHOro MaTepHalia.

Oo6masi/npodeccuoHanabHast

Pasznen/Tema

Tun oneHoYHbIX

KOMIIEeTeHI[H S MepONPHUSITHSI
OK 01. Beibupats criocoObl P1, Temal.l, 1.2,1.311-0/c, 1.4, TectupoBanue
pelieHus 3a1a4 15,16 YcTHbll o1poc
npodeCcCuOHAITBHON P2, Temrr 2.1, 2.2, 2.3, 2.4, 2.5, NunuBuayansHas
NEeATEILHOCTH 2.6 camocCTosITeNbHas padoTa

IIPUMCHUTCIIBHO K
Pa3JIMYHBIM KOHTCKCTaM

P 3, Temn 3.1, 3.2, 3.3,3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P5, Temrr 5.1, 5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3,9.4,9.511-
o/c, 9.6

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11,11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 TI-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

KontponbHas padota
Brinonnenune
JK3aMEHAILIMOHHBIX 3aIaHUN

OK 02. Ucnons30BaTh
COBpEMEHHBIE Cpe/ICTBA
MOKCKA, aHaJHN3a !
HWHTEPIPETAIIHH
nHpopmanuu, u
nH(OpMaLMOHHBIE
TEXHOJIOTUH IS
BBHITIOTHEHUS 3a/1a4
npodecCuoHATBHON
JeSTebHOCTH

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7, Temr1 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c, 10.4

TectupoBanue

YeTHBI onpoc
NunauBuayanbHas
camocTosITeNbHas paboTa
KonTponbnas padora
Brimonnenue
SK3aMEHAIIMOHHEIX 3aJaHui

1
Ipogheccuonanvroe-opueHmuposanroe cooepicanue




P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 II-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 03. ILmanupoBats u
peann30BbIBaTh COOCTBEHHOE
poeCCHOHATILHOE
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHUMATEIBCKYIO
JeSITeTbHOCTD B
npodeccuoHabHOU cdepe,
WCTOJIB30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUAX

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1, 4.2,4.3,4.4, 4.5,
4.6 IT-o/c, 4.7

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9, 7.10 IT-o/c, 7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3, 9.4,9.5I1-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 I1-
o/c, 10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 II-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YceTHBII o1poc
NunuBunyanbHas
caMmocTosiTeNbHas pabora
KonTponbnas pabota
Brinosinenue
HK3aMEHAIIMOHHBIX 3a/1aHUu

OK 04. D¢pdexTnBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJIJICKTUBE U
KOMaH/JIe

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1,2.2,2.3,2.4, 2.5,
2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3,9.4,9.51-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c,10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,

TectupoBanue

VYeTHBI orpoc
NunuBunyansHas
camocTosITeNbHas paboTa
KonTponbnas padora
Breimonnenue
AK3aMEHAIIMOHHBIX 3aJaHHi




11.10 IT-o/c,11.11,11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1,12.2, 12.3 T1-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

OK 05. OcyniecTBisTh
YCTHYIO U IUCbMEHHYIO
KOMMYHHUKAITUIO Ha
rOCyJapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanniu ¢
y4€TOM 0COOEHHOCTEN
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9, 7.10 IT-o/c, 7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 85
IT-o/c, 8.6

P11, Temsr 11.1, 11.2,11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P 12, Temsr 12.1, 12.2, 12.3 II-
o/c,12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 IT-o/c,
13.3,13.4

TectupoBanue

YceTHBIN opoc
NunuBunyanbHas
caMmocTosiTenbHas pabora
KonTponbnas pabota
Beinosinenue
HK3aMEHAIIMOHHBIX 3a/1aHu’

OK 06. [TposiBisTH

rpak ITaHCKO-
MaTPUOTUIECKYIO MTO3UIIHIO,
JIEMOHCTPHPOBATH
0CO3HAHHOE MOBEICHNE Ha
OCHOBE TPaMIIMOHHBIX
00IIIeueI0BeueCKUX
IIEHHOCTEH, B TOM UHCIIE C
Y4ETOM rapMOHH3AIHU
MEKHAIMOHAJIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHHH, IPUMEHSTh
CTaHIapTHI
AHTUKOPPYIITUOHHOTO
MMOBEICHUS

P1,Temal.l, 1.2, 1.3I1-0/c, 1.4,
15,16

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9, 7.10 IT-o/c, 7.11
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P11, Temsr 11.1, 11.2,11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17

TectupoBanue

VYeTHBI orpoc
NunuBunyansHas
camocTosITeNbHas paboTa
KonrtponsHas pabora
Beinonuenue
9K3aMEHALIMOHHBIX 3a/1aHNN

OK 07. CopneiicTBOBaThH
COXPAHEHHUIO OKPYKAFOIIEH
Cpenbl, pecypcocOepeKeHHUIO,
MIPUMEHSTH 3HaHUSI 00
M3MEHEHUH KJIMara,
MIPUHIUITBI OEPEKITUBOTO
MPOU3BOJICTBA, YPHEKTHBHO
JIECTBOBAThH B
Ype3BBIYANHBIX CUTYAIIUIX

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1, 2.2,2.3,2.4, 2.5,
2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Temr14.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, Teme1 7.1,7.2,7.3,7.4,7.5,

TectupoBanue

VYeTHBI orpoc
NuauBuayanbHas
camocTosITeNbHas paboTta
KonTponbnas pabora
Brimosinenue
SK3aMEHAIIMOHHEIX 3aJaHui




7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5
IT-o/c, 8.6

P9, Tems 9.1, 9.2, 9.3,9.4,9.511-
o/c, 9.6

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c,10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6, 11.7 IT-o/c, 11.8, 11.9,
11.10 IT-o/c,11.11,11.12, 11.13,
11.14,11.15, 11.16 IT-0o/c,11.17
P12, Temsr 12.1,12.2, 12.3 T1-
o/c,12.4,12.5,12.6 IT-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
13.3,13.4

IIK 1.1 ®opmupoBath
AJITOPUTMBI Pa3pabOTKH
MIPOrPaMMHBIX MOJTYJICH B
COOTBETCTBHH C
TEXHUYECKUM 33]JaHUCM.

P1,Temal.l1, 1.2, 1.311-0/c, 1.4,
15,16

P7, Temer 7.1,7.2,7.3,7.4, 7.5,
7.6,7.7,7.8,7.9,7.10 IT-o/c, 7.11
P 10, Temsr 10.1, 10.2, 10.3 II-

TectupoBanue

VYcTHBI onpoc
NunuBunyanbHas
camocTosITeNbHas paboTa
KonrponsHas pabora

o/c, 10.4 Brimonuenue

P 13, Temsr 13.1, 13.2 IT-o/c, SK3aMEHAIIMOHHBIX 3aJaHUNI

13.3,13.4
IIK 1.2 Pa3pabarbeiBath P2, Temn 2.1,2.2,2.3,2.4, 2.5, TectupoBanue
IIPOrpaMMHBIE MOJIYJIU B 2.6 YcTHbIl ornpoc
COOTBETCTBHUHU C P 3, Temn 3.1, 3.2, 3.3,3.4 NuauBuayanbHas

TCXHHUYCCKUM 3aJaHHUCM.

P4, Tems14.1,4.2,4.3,4.4,4.5,
4.6 I1-o/c, 4.7

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8, 6.9, 6.10, 6.11
P12, Temn 12.1,12.2, 12.3 TI-
o/c,12.4,12.5,12.6 IT-o/c, 12.7

camocCTosITeNIbHas paboTa
KonrponsHas pabora
Brinonsenue
SK3aMEHAIIMOHHEIX 3aJaHui

IIK 1.6 PazpabartreiBath
MOJIYJIH TIPOTPAMMHOTO
oOecrnieueHus s

MOOWJIBHBIX TUTAT(POPM.

P 2, Temnl 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 3, Temn 3.1, 3.2, 3.3, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,
4.6 IT-o/c, 4.7

P 10, Temsr 10.1, 10.2, 10.3 II-
o/c,10.4

TectupoBanue

VYceTHBIH onpoc
NunuBunyansHas
camocTosITeNbHas paboTa
KonTponbnas pabota
Bremoaaenne
AK3aMEHAIIMOHHBIX 3aJaHUI

IIK 2.5 ITpousBoauTts
MHCIIEKTHPOBaHHE
KOMITIOHEHT TIPOTPaMMHOTO
oOecrieyeHus: Ha IpeMeT
COOTBETCTBHSI CTaH/IapTaM

P1,Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 13, Temsr 13.1, 13.2 IT-o/c,

TectupoBanue

YeTHBIN o1poc
NunuBunyanbHas
caMmocTosiTeNbHas paboTa
KonTponbhas pabora

KOJIMPOBAHUSI. 13.3, 13.4 Brmmonnenue
SK3aMEHAIIMOHHBIX 3aIaHuN

IIK 11.1 Ocy1iecTBisTh P1,Temall, 1.2,1.311-0/c, 1.4, | TectupoBanue

cbop, 00paboTKy 1 aHAIH3 15,16 YcTHBIN orpoc

uHbOpMaLIUY TS P2, Temn 2.1, 2.2,2.3,2.4, 2.5, NuauBuayanbHas

MPOEKTUPOBAHUSI 0a3 JAHHBIX

2.6

CaMOCTOATCIIbHaA pa60Ta




P 3, Temnr 3.1, 3.2, 3.3, 3.4

P4, Tems 4.1,4.2,4.3,4.4, 4.5,
4.6 I1-o/c, 4.7

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10, 6.11
P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,
7.6,7.7,7.8,7.9, 7.10 IT-o/c, 7.11
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85
IT-o/c, 8.6

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

KonTtponsHas padora
Beinosnnenne
9K3aMEHAIMOHHBIX 3aaHUi

IIK 11.2 IlpoextupoBath
0a3y TaHHBIX HA OCHOBE
aHaau3a MpeaMETHOU
o0nacTH.

P1, Temal.l, 1.2, 1.31I-0/c, 1.4,
15,16

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6

P 12, Temnr 12.1,12.2, 12.3 II-
o/c,12.4,125, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,
13.3,13.4

TectupoBanue

VYcrHblii onpoc
NupuBunyanbHas
caMmocTosiTenbHast pabora
KonTposnbhas padora
Brimonxenue
SK3aMEHAUMOHHBIX 3aJIaHU I

IIK 11.3 Pa3pabatsiBath
00BEKTHI 0a3bl TAHHBIX B
COOTBETCTBHUH C
pe3ylbTaTaMH aHaIu3a
MpeAMETHOM 00J1acTh

P1, Temal.l, 1.2, 1.311-0/c, 1.4,
15,16

P 12, Temsr 12.1, 12.2, 12.3 II-
o/c,12.4,12.5, 12.6 IT-o/c, 12.7
P 13, Temsr 13.1, 13.2 I1-o/c,

TectupoBanue

YcTHBII onpoc
NupuBunyanbHas
caMmocCTosTeNIbHas paboTa
KonTponbnas padbora

13.3,134 Brmosigenue
9K3aMEHAlIMOHHBIX 3aaHuH
K 11.5 AnmunauctpupoBats | P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, | TectupoBanue
0a3bl JaHHBIX 15,16 VYcrHblii onpoc
P2, Temnr 2.1,2.2,2.3,2.4, 2.5, NnnuBuayanbHas
2.6 camocTosITelIbHas paboTa

P 3, Temnr 3.1, 3.2, 3.3, 3.4

P 12, Temsr 12.1,12.2, 12.3 II-
o/c,12.4,12.5,12.6 T1-o/c, 12.7
P 13, Temnr 13.1, 13.2 I1-o/c,
13.3,13.4

KonTponbHas pabota
Brinonnenue
3K3aMEHAIIMOHHEBIX 3aJIaHUN




