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1. MACHOPT IPOT'PAMMBI YYEFHOU JUCHUILJIAHBI
OY]1.04 MATEMATHUKA

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

PaGouass mporpamma ydeOHoi mumcuuruimabl OVY]J[.04 MaremaTuka SBISCTCS YacThiO
IIPOrpaMMbl IOJrOTOBKU CHEIMAIIMCTOB CpeqHero 3BeHa B coorBercTBuu ¢ ®I'OC no cneuunasbHOCTH
CIIO 09.02.07 MadopmMamoHHbBIE CHCTEMBI U IPOTPaMMHPOBaHNE 0A30BbIi YPOBEHB.

Pabovas mporpamma y4eOHOM JUCHUIUIMHBI MOKET OBITH MCIIOJIB30BaHA B JOTIOJHUTEILHOM
npodeccnoHaIbHOM O00pa30BaHMM B paMKaxX peaju3aluyd HporpaMM MEpernoAroToBKH KaJpoB B
yupexenusax CI10.

1.2. MecTo IUCHUILIMHBI B CTPYKTYpe OCHOBHOI Mpod)eccHOHAILHOH 00pa3oBaTeIbHO
NpPOrpaMMmblI:

Vuebnas mucnummaa OVY][.04 Marematuka B cootBerctBuE PI'OC CIIO BxOomuT B
0011e00pa3oBaTeIbHBIA MUK W OTHOCUTCA K 00meoOpa3oBaTelbHBIM  YU4€OHBIM  TUCHUTIIIHHAM
(6a30BbIM)

1.3. Heaum u 3amayd JAUCUMILIMHBI — TPpeOOBAaHUSA K Ppe3yJbTaTaM OCBOCHUS
AUCHHUIINHBI:

ey ocBOEHMSI AN CIMIIJIMHBI

— obecrnieyeHue cHOPMHUPOBAHHOCTH TMPEACTABICHUI O COIMANBHBIX, KYJIbTYPHBIX U
UCTOpUYECKUX (PaKTOpaxX CTAHOBIICHHS] MATEMAaTUKU;

— obecrieuenrne cHOpPMHUPOBAHHOCTH JIOTHUECKOTO, AITOPUTMHUYECKOTO U MaTEMaTHUYeCKOTO
MBIIILJICHHS;

— obecrnieueHne cOpMUPOBAHHOCTH YMEHUN MPHUMEHATH MOJyYEHHbIE 3HAHUS MPU PELIeHUN
pa3IMYHBIX 33]1a4;

— obecriedyeHne cHOPMUPOBAHHOCTH MpPEACTaBICHUM O MareMaTHKe KaK 4acTu
00IIeYeNIOBeUeCKON KyIbTYphbl, YHUBEPCAILHOM SI3bIKE€ HAyKH, MO3BOJISIONIEM OMHCHIBATH U U3YydaTh
pealibHbIE MPOIIECCHI U SIBIICHUSI.

3agauu ocBOEHMS JMCHUIIHHBI:

— pacmIMpeHHEe U CHCTeMaTu3alusl CBENCHUN O (QYHKIMSIX, HU3yYCHHE HOBBIX KJIacCOB
AJIEMEHTapHbBIX (PYHKIUI;

— paciIiupeHre U COBEPIICHCTBOBAHME MAaTEMAaTHYECKOro ammapara, c(hOpMHUPOBAHHOTO B
XO0JI€ MOJY4YEeHUs 00IEero MoJHOTo 00pa30BaHuUs;

— pacuidpeHre U yriayOieHue MpeAcTaBlICHUI O MaTeMaTHKE KaK AJIEMEHTE 4YelOBeuecKOn
KYJIBTYpBI, O IPUMEHEHUU €€ B TPAKTUKE.

B pe3ynbraTe 0cBOEHUS AUCHUIIIMHBI O0yJarOIIUIICs 10JI5KeH YMeTh:

— BBITNIOJIHATD TOXIECTBEHHBIE MPEoOpa3oBaHMs BBIPAKEHUI, COAEPIKAIUX CTEICHHBIE,
MoKasareJbHbIe, TOTapU(PMUUYECKIE U TPUTOHOMETPUYECKUE BBIPAKCHHS;

— CTpPOUTH TpadUKU CTETICHHOH, MOKa3aTeIbHOM, TOTapU(PMUUIECKONH U TPUTOHOMETPUUECKUX
(b yHKIIHIA;

— peuaTh NpocTeHilie ypaBHEHUSI U HEPaBEHCTBA, COAEPIKAIME CTEIIEHHbIE, TOKa3aTeIbHbIE,
norapu(MUUECKUe U TPUTOHOMETpUYECKUE PYHKIINH;



— n300pakaTh TEOMETpHUeCKHe (GUTYphl Ha 4YepTeke U IMPOU3BOAUTH MPOCTEUIIHNE
IIOCTPOEHHUS HA INIOCKOCTH;

— BBINOJIHATH ONIEPALIMHU HAJl BEKTOPAMHU M I10JIb30BaThC CBOMCTBAMU ATUX OIEPALUIA.

B pesynbraTe 0CBOCHUS AUCHUILTMHBI 00YYaIOMIMICS A0JI2KeH 3HATh:

— CBOICTBa apu(hMETHUECKOTO KOPHS HATYpPaJIbHOM CTETICHH;

— CBOMCTBA CTENEHU C PALlMOHAJILHBIM IOKA3aTeIeM;

— CBOMCTBa JIorapu(MOB ¥ OCHOBHOE JIOTapH(PMUIECKOE TOXKJIECTBO;

— OCHOBHbIE TPUTOHOMETPUYECKHE POPMYIIbL;

— TaOJIMILy MPOU3BOJHBIX AIEMEHTAPHBIX (DYHKIINH;

— aKCUOMBI CTEPEOMETPUH, OCHOBHBIE MOHATHS M YMETh IIPUMEHATh UX IPHU PEUICHUM 3a1a4
MaTeMaTHKHU B IPO(EeCCHOHATBHON NESTENbHOCTH U IPU OCBOCHHUH.

1.4. Copep:xxanue y4eOHOH JUCHUIUVIMHBI OPHEHTHMPOBAHO HAa TMOATOTOBKY
o0y4aromuxcsl K OCBOCHHMIO M OBJIA/ICHHIO CJIeyIOIIMX KOMIeTeH Ml

OK O0I. BeiOupars cnocoObl pemeHuss 3agad  MNpo¢ecCHOHAIbHOW JIeATEIbHOCTH
IIPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTAM;

OK 02. Hcnonb30oBaTb COBPEMEHHBIE CPEACTBA IIOMCKA, aHAIM3a W HHTEpIpETaluu
nHpopmaluuy, U HUHOOPMALMOHHBIE TEXHOJOTMM JJs BBINOJHEHHUS 3a1ad NpogecCHOHANbHON
NEeSATENbHOCTH;

OK 03. [InanupoBaTh U peaM30BbIBATH COOCTBEHHOE MPO(PECCHOHATBHOE U JTUIYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO AESITeNbHOCTh B MpodeccroHalbHON cdepe, HCIOoJIb30BaTh
3HaHUS 10 (PUHAHCOBOI IrPAMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYAIUX;

OK 04. 3¢ddexTnBHO B3aUMOACHCTBOBATH M Pa0OTATh B KOJUICKTUBE U KOMaH/IE;

OK 05. OcyiiecTBisiTh YCTHYIO M MUCbMEHHYKO KOMMYHHUKAIIMIO Ha TOCYJapCTBEHHOM
s3b1ke Poccutickoit denepanui ¢ y9eToM 0COOCHHOCTEH COITMATBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBAsSTh Tpa)KTaHCKO-TTATPHOTHUYECKYIO TTO3WUINIO, JEMOHCTPHPOBATH OCO3HAHHOE
TIOBEJICHNE Ha OCHOBE TPAJAWIMOHHBIX OOIICYETOBEUCCKUX IIEHHOCTEH, B TOM YHCIE C Yy4EeTOM
rapMoHU3allun MEXKHaAIIMOHAJIBHBIX n MEXKPEIUTUO3HBIX OTHOMCHHﬁ, IIPUMCEHATDH CTaHJapThI
AHTUKOPPYIIIHUOHHOI'O TOBECACHU A,

OK 07. CopnelicTBOBaTh COXPAaHEHHIO OKPYXKAIOIIEH CpeIbl, PecypcocOEpeKeHHUIO,
MPUMEHSATH 3HaHUS 00 U3MEHEHUU KIIMMaTa, IPUHIUITBI OEPEXINBOTO MPOU3BOACTBA, 3D (PEeKTUBHO
NENCTBOBATh B UPE3BbIYANHBIX CUTYAIUAX;

[IK 2.1. Pa3pabatbiBath TpeOOBaHHUS K MPOrPaMMHBIM MOAYJISIM Ha OCHOBE aHAJIN3a MPOEKTHOH U
TEXHUICSCKOMN JAOKYMCHTAIlUX Ha MPEAMET BSaHMOﬂeﬁCTBHH KOMIIOHEHT ,

I[IK 2.4. OcymecTBasITh pa3pabOTKy TECTOBBIX HAOOPOB U TECTOBBIX CLIEHAPHEB IS
IIPOrPaMMHOTO 00eCIeueHHUs.



O01IMe KOMIeTeH NI

IInanupyemsble pe3yJbTaThbl 00y4eHHs

Oo0mmue JucuMinHaApHbIe
OK 01 BrpiOuparp crnocoObl| - TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH | -BJIaJIETh METOJAMM JI0Ka3aTeJIbCTB, aIrOPUTMaMH PEUICHUS 3a1ady;
peuieHus 3aJ1a4 | MacTepcTBa, TPYAOI00UE; yMeHue (QopMyIuMpoBaTh OMpENENCHHs, AKCHOMBI W  TEOPEMBI,
npodeccruoHalbHON - TOTOBHOCTH K AKTHBHOU JEATEIBHOCTH | IPUMEHATh HX, IMPOBOAWTH JOKA3aTENIbHBIE PACCyKICHUS B XOJIE
NEeATENbHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOM HANpAaBICHHOCTH, | PEIICHUS 3a/1a4;
MIPUMEHUTEIHEHO CIOCOOHOCTP ~ HMHMUIIMHUPOBATh,  IUIAHUPOBATh U | - YMETh ONEPUPOBATh MOHATUSAMU: CTENEHb YMCIA, Jorapudm uucna;

K pa3jIM4YHbIM KOHTCKCTaM

CaMOCTOSITEJILHO BBIMOJIHSTH TaKyl0 JI€ATEIbHOCTD;
- MHTEpPeC K pa3audHbiM cdepam mnpodeccruoHambHOM
JEeSITEITLHOCTH,

OBnanenue YHHUBEpCAIbHBIMU
IIO3HABATCIIBHBIMHAU }IeﬁCTBHﬂMHZ

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

- CaMOCTOSITEBHO (DOPMYITHPOBATH U AKTYaJIU3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- yCTaHABJIMBATh CYIIECTBEHHBIH NpPH3HAK  HJIU
OCHOBAaHHWS I  CpaBHEHUWS, KiIacCHDUKANUKA U
00001IEHNS;

- ompeAensATh  UENM  JICATEIbHOCTH,  3aJaBaTh

MapaMeTpsl U KPUTCPUHU UX JOCTHKCHHS;

- BBIABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCHTb KOPPEKTHUBBI B JIEATEIBHOCTH, OICHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEJSM, OLICHWBATh PHCKHU
IMOCJIEICTBUI AEATEIBHOCTH;

- pa3BHMBaTh KPCATHMBHOE MBIILICHUE IPH PEIICHUU
JKU3HEHHBIX TIPOOJIeM

0) 6a30BBIC HCCIIEAOBATECIIBCKUE ACHCTBUS:

- BIAJCTh HABBIKAMU Y4eOHO-HCCIEAOBATEIbCKON H
MPOEKTHON JIeATENbHOCTH, HaBbIKAMHU pa3pelieHus
npobiem;

YMEHHUE BBITIOJNHATh BBIUYMCIICHHE 3HAYCHUH H TpeoOpa3oBaHUs
BBIDOKEHUH CO CTENEHAMH U Jiorapupmamu, MpeoOpa3oBaHUS
JPOOHO-PAMOHAIBHBIX BEIPAKCHUIA;

- YMETh ONIEPUPOBATHh MOHATUSAMH: PAIMOHATIBHBIE, UPPAIMOHATIHHEIE,
MoKa3aresbHbIC, CTCTICHHEIE, JorapupMUIecKue,
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

- YMETh OTIEPUPOBATH TIOHATHUSAMU: (YHKIIHSI, HEPEephIBHAS ()YHKITHS,
NPOM3BOJIHAS, TEPBOOOpa3Has, OMNpPEICICHHBI WHTETpall; yMETh
HAXOJUTh TIPOW3BOJHBIC JIIEMEHTAPHBIX  (DYHKIMH, HCHOIB3YS
CIpaBOYHBIC MAaTEpUaNbl; HCCIENOBaTh B MPOCTCHUIIMX CIyYasx
(GYHKIIMM Ha MOHOTOHHOCTB, HAXOJUTh HAaWOOJBIINE W HAUMCHBIIIHE
3HauYeHUs] ~ QYHKIMHA;  CTPOUTh  TpaduKd  MHOTOWIEHOB  C
UCIIOJIb30BAHUEM arlllapata MaTeMaTU4YeCKOTO aHajin3a; MPUMEHSThH
NPOM3BOJIHYIO TIPY PEIICHUU 3a/1a4 Ha JIBUKCHHUE; PEIIaTh MPAKTHKO-
OpUEHTHUPOBAHHBIE 33]]a4l HAa HAUOOJIBIINE U HAUMEHbBININE 3HAYCHUS,
Ha HaX0XJICHUE MTyTH, CKOPOCTH U YCKOPEHUSI,

- yMeTh ONEepUpoBaTh MOHATUAMHU: palMOHANbHAS (DyHKIHS,
nokaszareiabHass (QYHKIUS, CTEleHHas (QYHKIUS, JorapupmMuuecKas
byHKIMSI, TpUTOHOMETpUYeckne (QYHKIUU, OOpaTHbIe (YHKIUH;
YMEHUE CTPOUTh TpadUKd W3YyYCHHBIX (QYHKIIHMHA, HCIOJIb30BATh
rpaduKy MPU M3YYECHUH IMPOLIECCOB M 3aBHUCUMOCTEH, NIPU PEIICHUU
3a/1a4 U3 IpYruX y4eOHBIX MPEAMETOB U 3a7ay U3 pealbHOU >KU3HH;
BBIpaXKaTh POPMYITaMH 3aBUCUMOCTU MEXK/Iy BETUYMHAMU;

- YyMEeTh peliaTh TEKCTOBBIC 3aaud Pa3HbIX TUMOB (B TOM YKCIIE Ha




- BBIABJIATH HpPI‘-II/IHHO -CJICACTBCHHBIC CBA3U 158
aKTyaHI/I?)I/IpOBaTB 3a11aqy, BBIABUI'AaTh FI/IHOTCSY cc
pemeHI/m, HaXOIUThb apr YMGHTBI IJI1 JOKa3aTcJIbCTBA
CBOUX YTBEPKICHUH, 3aaBaTh NapaMETPbl U KPUTEPHUU
pelICHHUS;

- aHaJII/I3I/IpOBaTI) HOJ'Iy‘-IeHHI)IG B X0I€ pCHIeHI/Ifi 3a1a49Yn
pCSYJ'IBTaTBI, KpI/ITI/I'-ICCKI/I OLICHUBATH nux
JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

- YMGTB HepeHOCI/ITB 3HAHUS B HOSH&B&TCJ’IBH}/IO 158
HpaKTI/ILIeCKYIO O6J'IaCTI/I KHU3HCACATCIBbHOCTH,
- YMETh HUHTEIPHPOBATH 3HAHUA U3
MpeIMETHBIX o0nacTe;

- BBIJIBUTATh HOBBIC HJICH, MpEIaraTb OpUTrHHAIbHBIC
MTOJTXOJTbI U PEIICHUS;

H CIIOCOOHOCTB MX HMCIIOJIBb30BaHUs B IIO3HABATCILHON U
COLMAJIBHOM MPAKTUKE

pa3HbIX

IPOLEHTHI, T0JIM U YacTH, Ha JBIKEHHE, padOTy, CTOMMOCTh TOBApOB
U YCIYI, HajJOru, 3aJadyd M3 o0JIaCTU YIpaBJIEHUS JHUYHBIMU H
CeMEWHBIMH (MHAHCAMH); COCTABIIATH BBIPAKECHUSA, YpaBHEHHUS,
HEpPAaBEHCTBA M HX CHCTEMbl IO YCIIOBHUIO 3a/1ayM, MCCIEI0BAThH
MOJIyYEHHOE pElICHNE U OLIEHUBATh PaBIONOJ00HOCTh PE3YyIbTATOB;
- yMeTb ONEpUpOBaTh MOHATHSAMM: cpenHee apudMeTudeckoe,
MearaHa, HauOoJiblllee ¥ HaUMEHbIlIee 3HAUEHUs, pa3Max, TUCIepcus,
CTaH/JApTHOE OTKJIOHEHHWE YHCIOBOrO HalOpa; yMETh W3BJIEKaTh,
MHTEPIPETUPOBATh UHPOPMAIIUIO, MPEACTABICHHYIO B Ta0nMIaX, Ha
auarpammax, —rpadukax, OTPaKalol[yl0  CBOWCTBA  peajbHBIX
IPOLECCOB U SABJIEHUH; MPEICTaBIsATh HHPOPMAIMIO C TOMOIIBIO
TabMUIl U JAWarpaMM; HCCIEA0BATh CTATUCTUYECKHE JaHHBIE, B TOM
YyHuclie C TNPUMEHEHHEM TrpapuuecKuX METOJ0B M 3JIEKTPOHHBIX
CPEJICTB,;

- YMETb OIEpPHUpPOBATh MOHATHUSAMH: CIy4allHBI OMBIT M CIy4aiHOe
coObITHE, BEpOSITHOCTh CIIy4allHOTO COOBITHSA; YMEHHUE BBIYUCIIATH
BEPOSITHOCTh C UCIOJB30BAaHUEM IpaQHUUECKUX METOOB; NPUMEHSThH
bopMynBl CIOKEHHUSI U YMHOKEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE
dakTel U (GOpPMYNBI MpPU PEIIEHUWH 3aJad; OLEHHBATh BEPOSTHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CJIY4alHBIMH BEJIMYHMHAMM;
YMEHHE MPUBOIUTH MPUMEPHI MPOSABICHUS 3aKOHA OOJIBIIMX YHCEI B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- yYMEeTh ONEpUPOBaTh MOHATHSAMHU: TOYKa, MpsMas, TIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBIA YTOJ, CKPEIIMBAIOIIUECS TMpSAMBIE,
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX U MIIOCKOCTEH, yro
MEXAy TIPSIMBIMU, YTOJI MEXKIY MPSMOIM U MIOCKOCTBIO, YTOJI MEXKIY
TUIOCKOCTSIMHU, PAcCCTOSIHUE OT TOYKHM JO0 IUIOCKOCTH, PACCTOSHHE
MEXAYy TpPSIMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTSIMHU; YMEHHE
UCIOJIb30BaTh MpPU PEIICHUU 3a7ad H3yueHHBIE (PAKTBl U TEOPEMbI
IUIAaHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 0ObEKTOB OKPY)KAIOIIETO
MUDa;

- yMETb OIEpUpOBaTh IOHATUSAMH: MHOIOIDAaHHUK, CEYEHHUE
MHOTOTpaHHHKA, KyO, Mapaiienenune, mpu3Ma, napamuaa, Gurypa u
NOBEPXHOCTh BpAIlleHUs], IWJIUHJIpP, KOHYyC, HIap, cdepa, CEYeHHUs




¢Gurypsl BpalieHusi, IUIOCKOCTh, Kacaromasics cdepsl, MWINHApA,
KOHyCa, TIUIOIIAAb TOBEPXHOCTH MHPAMUIBI, MPU3MBI, KOHYCa,
MWIMHApa, Tomaab cdepsl, 00beM Kyba, MNPSIMOYrOJIHHOTO
napajieNnenumnena, MUupaMHuIbsl, TPU3MbI, HWIMHIpPA, KOHYyca, HIapa;
yMEHHUE M300pakaTh MHOTOTPAHHUKU W TIOBEPXHOCTH BPAILCHUS, UX
CeUeHHs OT pPYKH, C TIOMOINBIO YEPTEKHBIX HHCTPYMEHTOB U
ANIEKTPOHHBIX CPEICTB;, yMEHHE pAacro3HaBaTh CHMMETPUIO B
POCTPAHCTBE; YMEHHE PACIIO3HABATH IPABUIHHBIE MHOTOTPaHHUKH;

- yYMETh OIEPUPOBATH TOHSATHSMHU: JIBIXKEHHE B TIPOCTPAHCTBE,
nono0HbIe (GUTYpBl B TPOCTPAHCTBE; HCIOJB30BaTh OTHOIICHUE
ioniaied MOBEPXHOCTEW U 00bEMOB NMOAOOHBIX (GUTYp MPU PELICHUN
3a1aq;

- YMETh BBIUMCIATH TEOMETPHUECKHE BEIMYMHBI (JIJTMHA, Yrod,
oAb, 00bEM, IUIOUIAJ]b [OBEPXHOCTH), HCIOJIb3Yysd H3Yy4EHHbIE
(opMyIbI U METOBI;

- YMETb OIEpUpOBaTh NOHATHAMM: MPSAMOYrojbHas cHCTEMa
KOOp/AMHAT, KOOPAMHATBl TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA,
CKaJIIPHOE NMPOU3BEJICHHUE, YTOJI MEKIY BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA HAa YUCIIO; HAXOAUTh C OMOULIbIO MU3YYE€HHBIX
(GopMysl KOOpPIMHATHI CEPENHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMs
TOUYKaMU;

- YMETb BBIOMpaTh MOAXOJAIIMN H3Yy4EHHBIM METOX I pPELICHMS
3aJaud, pacro3HaBaTh MaTeMaTHYecKue (akTbl U MaTeMaTHYECKue
MOJIeId B HPUPOJHBIX MU OOIIECTBEHHBIX SIBJICHHSX, B MCKYCCTBE;
YMEHUE  NPUBOJAUTH  INPUMEPbl  MaTEeMaTUYeCKUX  OTKPBITUH
POCCUICKON U MUPOBOW MaTEMAaTUYECKON HAYKU.

- YMETb ONEpPHUPOBATH MOHATUSAMH: OINpENEIECHUE, aKCHOMa, TEOPEMa,
CJIEZICTBHE, CBOMCTBO, NPHU3HAK, JI0KAa3aTeIbCTBO, PABHOCHUJIbHbBIE
bopMyTUpPOBKHY; yMEHUE bopMynupoBaTth oOpartHoe u
OPOTUBOMOJOXKHOE  YTBEpXKJIEHHE, HPUBOJUTH  NPUMEPHl U
KOHTPIPUMEPHI, MCIIOJIB30BaTh METOJl MaTEeMaTU4eCKON WHIYKIWH;
IPOBOJUTH JOKa3aTelIbHbIE pACCY)KICHUS MpU pelIeHUH 3ajad,
OILICHUBATh JIOTHUECKYIO TPABUIBHOCTh PacCyKICHUM;

- yYMEeTh OIEPUPOBATH MOHATHSIMHU: MHOXECTBO, IOJMHOXECTBO,




omepaly HaJ MHOXECTBAMH, YMEHHE HCIIOJIb30BaTh TEOPETHKO-
MHOYECTBEHHBIN ammapaT i OINHUCAHMS pPEATbHBIX MPOLIECCOB U
SIBJICHUW TIPU PEIICHUW 3a7ad, B TOM YHCIE W3 APYTUX Y4eOHBIX
MPEMETOB;

- YMETh ONEPHUPOBATHh MOHATHIAMH: Trpad, CBS3HBIA Tpad, IEpeBo,
UK, Tpad Ha TIJIOCKOCTH; YMEHHE 3a/laBaTh U OIHCHIBATH T'padbl
Pa3IUYHBIMU CIIOCO0AMU; UCIIOIH30BATh TPadbl MPH PEIICHUN 3a/1a4;

- yMeTh CBOOOJHO  OMNEPUPOBATH TOHATHSIMU:  COYETAHHE,
MepeCcTaHOBKA, YHCIO COYETAHHM, YHCJIO TMEepPEeCTaHOBOK; OWHOM
HproTona; ymeHue TIpUMEHATh KOMOMHATOpHBIE  (DaKTBI |
paccyXAeHus JUIsl pelIeHUs 3a/1ay;

-yME€Th ONEpPUPOBAThH MOHATHUAMU: HATYPAIbHOE YMCIIO, IEJI0€ YUCIIO,
OCTaTOK IO MOJYJIO, PallMOHAIBHOE YHCJIO0, HPPALMOHATILHOE YHUCIIO,
MHO’KE€CTBAa HATypaJIbHbIX, LEJNbIX, PAMOHATIbHBIX, NEHCTBUTEIIbHbIX
yHcell; YMEHHE HCIOJb30BaTh MPHU3HAKU JEIUMOCTH, HAaHMMEHbIIUI
o0l nenurenb U HaMMEeHblIee odlee KpaTHoe, anroput™ EBkinnaa
IpU PELIEHUH 3a/1ady; 3HAKOMCTBO C DPA3JIMYHBIMU MO3UIIMOHHBIMU
CUCTEMaMH CUUCIICHHUS;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMH: CTENEHb C LEIBIM
nmokaszareieM, KOpeHb  HaTypajJbHOM  CTEeNeHH, CTeNneHb C
paloHaldbHBIM  TOKa3aTeJleM, CTENeHb C  JIeHCTBUTEIbHBIM
(BEIIECTBEHHBIM) TMOKa3aTeleM, JorapudM 4Yrclia, CHHYC, KOCHHYC U
TaHTE€HC MTPOU3BOJIBHOTO YHUCIIA;

- yMETb OINepUpOBaTh TOHATUSMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH H
HEPAaBEHCTB, PaBHOCUJIILHOCTh YpaBHEHHI, HEPABEHCTB M CHUCTEM,
paloHanbHble, HppAlMOHANBHBIE, TIOKa3aTelbHbIE, CTCIECHHBIE,
norapuMuUecKre, TPUTOHOMETPUUYECKUE YpaBHEHHS, HEPABEHCTBA U
CUCTEMBI; YMEHHE pellaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C
MOMOIIBIO PA3JIMYHBIX MPUEMOB; pPElIaTh YpPaBHEHUs, HEPABEHCTBA U
CHUCTEMBI C MapaMeTpoM; MPUMEHITh YpPaBHEHHMs, HEPaBEHCTBA, HX
CHUCTEMBI JJI pEUICHUsI MaTEeMAaTUUECKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX
oOacTeil HayKH U peanbHOM KU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATHSAMH: Tpaduk QyHKIHH,




oOpatHast QYHKIHS, KOMIO3MIMA (GYHKUWH, JUHEWHas QYHKIHS,
KBaJpaTHuHas QYyHKIHS, CTeNIeHHass (YHKIMS C LEIbIM MOKa3aTeleM,
TPUTOHOMETpHUYECKHE (YHKIMU, OOpaTHbIE TPUTOHOMETPUUECKUE
GyHKIIMYM, TMOKa3zaTenpHas W Jorapumuueckas (QyHKIUH, yMEHHE
CTpOUTH TpapuKH (PYHKIHA, BHIIOIHATH MPeoOpa3oBaHus I'paduKoB
byHKIU;

YMEHHUE UCII0Ih30BaTh rpaduku HYHKIUN Il N3YICHUS TIPOIECCOB U
3aBHCHMOCTEH MPU pPEIIeHUH 33/1a4 U3 JPYTrUX Y4eOHBIX MPEAMETOB U
U3 pealbHOW JKW3HU; BBIpAXKaTh (HOPMYITaMU 3aBHCHMOCTH MEXIY
BEIIMYMHAMU;

yMeHue CBOOOJHO OIEpHUPOBATh MOHATHSAMH: YETHOCTh (YHKIIUH,
NEePUONIHOCTD (PYHKIIMU, OTPAHUYCHHOCTH (DYHKIIMH, MOHOTOHHOCTh
byHKIMHM, DSKCTpeMyM (yHKUMM, HauOOoJblllee U HauMEHbIlee
3Ha4eHUus (QYHKUMUM HAa  [POMEXKYTKE, YyMEHHME IPOBOJUTH
uccienoBanue GpyHKIuu;

YMEHHUE HCHOJIb30BaTh CBOWCTBA U rpaduku (GyHKUUH Ul pelIeHus
YpaBHEHMH, HEpaBEHCTB M 3aJay C IapamMeTpaMM; H300paxkaTb Ha
KOOP/JMHAaTHOM IUIOCKOCTM MHOXECTBAa pEIIEeHUH  ypaBHEHU,
HEPaBEHCTB U UX CHCTEM;

- yMeTb CBOOOJHO OIEPUPOBATh MOHITHUAMU: IOCIEAOBATENBHOCTD,
apupMmeTnueckas ~ Iporpeccus, TIeoMeTpuuYecKass  Iporpeccus,
OCCKOHEYHO YyOBIBaIONIasi TEOMETpUYECKass TMPOTPECcCHs; yMEHHUE
3aJaBaTh IOCJEIOBATENBHOCTH, B TOM YHCIE C IOMOUIbIO
PEKYPPEHTHBIX (HOpMYII;

- yMeTb ONEpUPOBaTh IOHATUAMHU: HEHNPEPHIBHOCTh (QYHKIMH,
acuMNToThl Trpaduka (QyHKIMM, TepBas M BTOpas MPOU3BOJHAS
(GYHKIIUM, TeoMeTpU4ecKUid M (U3NYECKUH CMBICT TNPOU3BOIHOIM,
nepBooOpa3Has, ONpPENENCHHbI HWHTErpajg; yMEHUE HaxOJUTh
acUMINTOTHI rpaduka (YHKIUH; YMEHHME BBIUUCIATH MPOU3BOJHbBIC
CYMMBI, IPOU3BEJICHUS, YACTHOIO U KOMIO3ULIUHN (YHKIUI, HAXOIUTh
ypaBHEHME KacaTeIbHOU K TpapuKy GyHKINU;

YMEHHUE HCIOJIb30BaTh MPOU3BOJIHYIO JJIS MCCIENOBaHUSA (YHKIU,
JUIS. HAXO0X/IEHUS] HAWIIY4IIero PelleHusl B MIPUKIIAJHBIX, B TOM YHCIIe
COLIMAIBHO-9KOHOMUYECKUX W (U3MYECKUX  3ajayax,  Juisd
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OTIPEIICIICHUSI CKOPOCTH M YCKOPEHUS; HAXOJUTh IJIOMAIH U 00BEMBI

¢uryp ¢  [OMOUIBIO  HWHTErpaja;  NPUBOIUTH  IPUMEPHI
MaTeMaTHYECKOTO MOIETHPOBAHUS C MOMOIIBIO TU(PepeHIIHATHHBIX
YpaBHEHUH;

- YyMETh  OIEPHPOBATH  TOHATHUSAMHU:  KOMIUIGKCHOE  YHCIIO,
CONPSDKCHHBIE ~ KOMIUIGKCHBIE  YHCJa, MOXYJIb W apryMeHT
KOMIUIEKCHOTO ~ 4ucia, (opmMa 3amucd  KOMIUICKCHBIX — YHCEl
(reomeTpuyeckas, TPUTOHOMETpPUYECKass M anredpanueckas); yMeThb
MIPOU3BOIUTEH apU(PMETHUSCKUE ICHCTBUS ¢ KOMIDICKCHBIMH YHCIIAMH;
MPUBOIUTH TIPUMEPHI UCTIOIH30BAHUS KOMIUICKCHBIX YHCET;

- yMeTb  CBOOOJHO  OINEPUPOBATH  TOHATHUSIMU:  CpEIHEe
apudMeTnyecKoe, MeIruaHa, HauOoJbIIee W HAaUMEHBIIEE 3HAUYCHMUS,
pasmax, JWCIEpCHUs, CTaHIAPTHOE OTKJIOHCHHWE I OIHMCAHHS
YHCIIOBBIX JAHHBIX; YMEHHE HCCIEA0BATh CTATUCTUYECKUE JAHHBIE, B
TOM 4YHCJIE C MPUMEHEHUEM TpadUyecKHMX METOJOB U AJIEKTPOHHBIX
CpeacTB; TpaduyecKu HUCCIEeNOBaTh COBMECTHbIE HAOMIONEHUS C
MOMOIIBIO JUArpaMM PacCE€MBaHUs U JIMHEHHON PErpeccuy;

- yYMeThb HaXxOJWUTh BEpPOSTHOCTH COOBITMH C HCHOJIb30BAHUEM
rpauuecKkux METOJOB; MPUMEHATH Ui PEIIeHUs 3anad (OopMYIIbl
CIOKEHHUSI W YMHOXXCHHS BEPOATHOCTEH, (OpMyITy TOJTHOU
BEpOSATHOCTH, GopMyny bepHymnu, koMOuWHaTOpHBIE (AKTBI W
bopMynbl; OIEHUBATH BEPOSATHOCTH pEAbHBIX COOBITUN; yMEHHE
OTIEpUPOBaTh TMOHATUSMH: CiIydailHas BeNWYHMHA, paclpeelieHue
BEPOSITHOCTEH,  MaTeMaTH4yeckoe  OXHJaHue, JUCIepcus U
CTaHJApPTHOE  OTKJIOHEHHWE  CIy4alHOW  BEJUYUHBL,  (QYHKUIUU
pacrpefieieHus] U ITUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOTO U
HOPMAJbHOTO pacCIpelelieHHi; yMEHHE HCIIONb30BaTh CBOMCTBA
W3YYEHHBIX paclpefesieHnid Ui peuieHus 3ajad; 3HaKOMCTBO C
NOHATHSIMH:  3aKOH  OOJBIIMX  YHUCEN, METOJbl  BBIOOPOYHBIX
UCCIIEIOBaHMI; YMEHUE MPUBOAUTH MPUMEPHI TMPOSBICHUS 3aKOHA
OOJBIINX YKCEN B MPUPOTHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMeTh CBOOOJHO OMEpPUpPOBaTh MOHITUAMH: TOYKa, MpsMas,
IUIOCKOCTh, TPOCTPAHCTBO, OTPE30K, Y4, MIIOCKUIN YroJ, ABYTpaHHBIN
yroji, TPeXTpaHHbId yroy, TmepeceKaroluecs, MNapauleIbHble |
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CKPEUIMBAIOIINECS TPSAMBIE, MapauIeTbHOCTh U MEPIIEHANKYISIPHOCTh
OPSAMBIX U TUIOCKOCTEH, YroJl MEXIY NMPSMBIMHU, YTOJI MEXIY MPAMOi
U TUIOCKOCTBIO, YIOJl MEK/Y TNIOCKOCTSIMH; YMEHUE HCIIOJIb30BaTh MPH
pelIeHny 3a/1a4 u3y4eHHbIe (DaKThl U TEOPEMBI TUIAHUMETPHH; YMEHUE
OIICHMBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE
OTIEPHPOBATH MOHATUSMHU: MHOTOTPAHHUK, CEUYEHHE MHOTOTPAaHHUKA,
NpaBWIbHBI MHOTOTPaHHHWK, TpuU3Ma, mUpamuaa, ¢urypa #
MOBEPXHOCTh BpalIeHHS, IMIMHAP, KOHYC, map, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEUCHHS KOHYCa M IHJIMHIPA, MapauIeIbHbIe OCH HIIH
OCHOBAHMIO, CE€YEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepsl,
IUIMHApa, KOHYCa; YMEHHE CTPOUTh CEYeHHEe MHOTOTPAaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYPHI U IOBEPXHOCTH BPAIICHUS, UX
CCUeHHsI, B TOM YHCIIE C MOMOIIBIO AIEKTPOHHBIX CPENCTB; YMEHHE
NPUMEHSTh CBOHCTBA TEOMETPHYECKHX (UTYp, CaMOCTOSTEIBHO
(GopMyIMpOBaTh  OTpEACICHUS HW3y4aeMbIX (QUTYp, BBIIBUTATH
TUIOTE36l O CBOWMCTBaX M TMPHU3HAKAX TE€OMETPHUYECKUX QHTYD,
00OCHOBBIBaTh ~ WJIM  ONpOBEpPraTb  HMX; YMEHHE  IPOBOJUTH
Kiaccupukanuio (GUryp MO pa3iMyHBIM TMPU3HAKAM, BBITOJIHATH
HE00XO0IMMBIC JIOTIOJTHUTEBHBIC TIOCTPOCHHUS;

- yMeTh CBOOOJHO OTIEPUPOBATH MOHITHUSAMH: TUIOMAAb (QUTYDHI,
00BbeM (GUTyphl, BEJTMUUHA YIIIa, PACCTOSTHUE OT TOYKH JIO TJIOCKOCTH,
paccTosiHEe MEXIYy HPSIMBIMH, PAaCCTOSHUE MEKIY IIOCKOCTSIMH,
wiomanapb chepbl, IUIOMAh I[MOBEPXHOCTH MUPAMUJbI, TPU3MBI,
KOHYCa, IIHIUHIPA, 00beM KyOa, IPSIMOYTOJBHOTO MapauIeyIeuIIe]a,
NUPaMUJIbI, TPU3MbIL, IMIMHIPA, KOHYCa, IIapa; yMEHHE HaXOIHUTh
OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYP;

- yMeThb CBOOOJHO  ONEpPUPOBATH  TMOHSATHUSMHU:  JIBUKCHUE,
napajuieNIbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, mpeoOpa3oBaHue MOa00UsA, MOAOOHBIE (UTYpBI, yMeHUE
pacrio3HaBaTh paBHbIE U MOJAOOHBIE (PUTYPHI, B TOM YHCIE B MIPUPOJIE,
UCKYCCTBE, AapXUTEKTYpe; YMEHHE HCIOJb30BaTh I'€OMETPHUYECKHE
OTHOILIEHMS], HAaXOAWUTh TI'C€OMETPUYECKHE BEIWYMHBI (JIMHA, Yrod,
wiomaab, oObeM) NpU pEUIeHWH 3a7ad M3 JPYTUX ydeOHBIX
IPEIMETOB M U3 PEATbHOM KU3HM,
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- YMETb CBOOOJHO OTIEPUPOBATH NOHATUAMU: MIPSMOYTOJIbHAs CHCTEMA
KOOpJMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOpPJUHATHI BEKTOpA,
CyMMa BEKTOpOB, IIPOU3BEJCHHE BEKTOpa Ha YHUCIO, Pa3JI0KEHUE
BEKTOpa 1O 0a3ucy, CKasIPHOE IPOU3BEJCHUE, BEKTOPHOE
IPOU3BEACHUE, Yrojl MEXAY BEKTOpaMH; YMEHHME HCIIOJIb30BaTh
BEKTOPHBI M KOOPAMHATHBIM METOJ AJIS PELIECHUS T€OMETPUUYECKUX
3a7a4y M 3aJad  JIpYrux y4eOHbIX MpPEAMETOB; OINEPHUpPOBATH
NOHATHSIMM: MaTpuia 2x2 u  3x3, omnpeaenauTenb MaTpPHUIIbI,
F€OMETPUYECKUI CMBICIT OTIpEAeIUTENS;

- YMETb MOJENUPOBATH PEaJbHbIE CUTYAI[MH Ha S3bIKE MaTEMaTHKH;
COCTaBIIATh BBIPA)KEHHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI IO

YCIOBHMIO  3a/aud, HCCIEN0BaTb  IIOCTPOECHHBIE  MOJEIU  C
UCII0JIb30BaHUEM ammapara aareOpbl, HHTEpIPETUPOBATH MOTyYEHHBIN
pe3yabTar; CTPOUTh MATEeMATHYECKUE MOJEIM C  IOMOIIBIO

FEOMETPUYECKUX TMOHATUN M BEJIWYMH, PELIaTh CBSI3aHHBIE C HUMH
NPAaKTUYECKUE 3aJjaud; COCTaBJIATh BEPOATHOCTHYIO MOJENb U
MHTEPIPETUPOBATh TMOJIYYEHHBIN pe3ylbTaT; pellaTh IpUKIATHbIE
3ala4d  CpeACTBAMH MAaTeMaTUYeCKOro aHaiu3a, B TOM YHCIIe
COLIMAJIbHO-3KOHOMHMYECKOTO U (PU3UUECKOTO XapaKTepa;

- yMEHHE BBHIOMpaTh MOAXONALIUMN METOA MJIsi pELIeHUs 3a7ayu;
NOHMMAaHHE 3HAYMMOCTH MaTeMaTHKH B HM3y4eHUM MPHUPOJHBIX U
OOILIIECTBEHHBIX MPOLIECCOB U SBJICHHM; YyMEHHME pAaclo3HaBaTh
MPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B HCKYCCTBE, YMEHUE MPUBOIUTH
MpUMEPbl MATEMATHYECKUX OTKPBITHH POCCUHUCKOM W  MHUPOBOM
MaTeMaTHYeCKON HayKu

OK 02  Hcnooas3oBaTh
COBPEMEHHBIE CpencTBa
MOUCKA, aHanm3a u
HMHTEpPIPETALNH
uHpOopMaluy, u
nH(pOpPMaLMOHHbBIE
TEXHOJIOTUU TUIS
BBITIOJTHEHHU S 3a1a4
npodeccruoHalIbHON

B 006nactu ieHHOCTH HayYHOTO O3HAHUS:
-c(hopMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd U OOILECTBEHHOHN NpPaKTHKH, OCHOBAHHOTO Ha
IMANOre KyJIbTyp, CHOCOOCTBYIOILETO OCO3HAHUIO
CBOETr0 MeCTa B MOJIUKYJIbTYPHOM MUpE;

- COBEpUICHCTBOBAHME SI3BIKOBOM M YMTATEIbCKOU
KYJIBTYpbl KaK CpEICTBAa B3aUMOJECHCTBUS MEXKIY
JIIOABMU U IO3HAHUS MUDA;

- yMEThb OIEpUpOBATh MOHATHSAMH: palMOHANbHAs (yHKIUS,
HOKa3aTenbHas (YHKIUS, CTeNEeHHas (QYHKUHMsS, Jorapudmudeckas
byHKUMS, TpUrOHOMETpUYeckrue GYHKIHUH, OoOpaTHble (YHKINH;
YMEHHUE CTPOUTh TIpaduKU H3Y4EHHBIX (QYHKLUMHA, HCIIOJIb30BATh
rpaduKy Mpu U3y4eHUH MPOLIECCOB U 3aBUCHUMOCTEH, MPH peleHUH
3a7a4 U3 IPYrux y4eOHBIX MPEJAMETOB M 3a/ad U3 PeallbHOU KHU3HU;
BBIpAXaTh (GOPMyJIaMH 3aBUCUMOCTH MEX/ly BETMUYMHAMU;

- YMeTb ONEepUpOBaTh MOHATHSAMHU: TOXAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHUH U
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JACATCIBHOCTH

- OCO3HaHHUC NI CHHOCTH HaquOﬁ JACATCIBHOCTH,

TOTOBHOCTH OCYLIECTBJIATh IIPOCKTHYIO u
HCCIIEA0BATENBCKYIO JEATEIbHOCTD UHAUBUAYAIbHO U
B IpYIIIIE.

OBnagenue YHUBEPCAIbHBIMHU y4eOHBIMU

MMO3HABATEIFHBIMU JICHCTBUSMHU:

B) paboTa ¢ uHpopmanuei:

- BIQJICTh HABBIKAMH IIOJIYYCHUS HWHPOpPMAIUU U3
WCTOYHUKOB  Pa3HBIX  THIIOB, CaMOCTOSITEIHHO
OCYIIIECTBIIATh IOWCK, aHAIU3, CHUCTEMAaTH3aIlUi0 W
WHTEPIPETANI0 WHOOPMAIUKA PA3TUIHBIX BUIOB M
dhopm mpencTaBIeHuUs;

- CO3/1aBaTh TEKCTHI B Pa3jIMYHBIX (hOpMATaX C YICTOM
Ha3HAYCHUS WHPOPMALNUU U TEIEBOW ayIuTOPHH,
BBIOMpass ONTHMAaIbHYIO (GOpPMY NpEACTABICHUS U
BU3YaJIM3allHH;

- OUEHWBAaTh  JOCTOBEPHOCTbH,
uHpOpMAINK, €€ COOTBETCTBHUE
MOPaTBHO-3THYECKUM HOpMaM;

- HCIOJIb30BaTh CpEACTBA HWH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHMA B  PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX u
OpraHu3aIMOHHBIX 3ama4 c cOOJIOICHHEM
TpeOOBaHUH DPrOHOMHUKH, TEXHUKH OE30MACHOCTH,
TUTHUEHBI,  peCypcocOepeKeHUs,  NPaBOBBIX U
ATHYECKHUX HOPM, HOpM WH(POPMAIIMOHHOM
0€30I1aCHOCTH;

- BJIAZICTh HABBIKAMU DACMO3HABAHUS W 3alUTHI
nHpopManuu, HUHPOPMAIIMOHHONW  0€30MacHOCTH
JTUYHOCTH

JETUTUMHOCTD
IIpaBOBbBIM n

HEPAaBEHCTB, PABHOCWJIBHOCTb ypaBHEHHUI, HEPABEHCTB U CHUCTEM,
palMoOHAaNIbHBIE, HpPALMOHAIBHBIE, IIOKA3aTEJIbHBIE, CTEIECHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPUUYECKHE YpaBHEHHsI, HEPABEHCTBA
U CUCTEMbI; YMETh pellaThb YpPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C
MOMOUIBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI C [apaMeTpOM; MPUMEHATh ypaBHEHUS, HEPABEHCTBA, MX
CUCTEMBl JJIsi pelIeHHs MaTeMaTHYeCKHX 3aJad M 3aJad U3
Pa3IUYHbBIX 00J1aCTeN HayKH U peaIbHOM JKU3HH;

- yMeTb CBOOOJHO ONEpPUpPOBaTh MNOHATHAMM: JBHXKEHUE,
napajuleJbHBI  MEepeHoC, CHMMETpHUsT Ha IUIOCKOCTM U B
MPOCTPAHCTBE, TOBOPOT, MpeoOpa3oBaHUE MOA00US, TMOJOOHBIE
burypsl; yMeTh pacro3HaBaTh paBHbIC U MOJOOHbBIE (QUTYPHI, B TOM
YHclie B MPUPOJIE, UCKYCCTBE, apXUTEKType; YMETh HCIOJIb30BaTh
F€OMETPUYECKHUE OTHOIICHUS, HAXOJUTh T€OMETPUUYECKUE BETUUHHbI
(IuHaA, yroJi, IUIOIIAAb, 00bEM) MpPU PELICHUH 3aJad U3 JIPYrux
y4eOHBIX MPEAMETOB U U3 PEAIbHOM KU3HU

OK 03 IInanupoBaTh
peaT30BBIBATH
COOCTBEHHOE
npo¢eccuoOHaIbLHO

u

B o6nactu AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:
== C(l)OpMI/IpOBaHHOCTB HPaBCTBCHHOI'O
OTHUYCCKOI'O ITOBCACHMU

- CIOCOOHOCTH OLCHUBATL CUTYyallUKO W IIPUHUMATH

CO3HAHMS,

- YMCTh ONICPpUPOBATH IMMOHATHUAMU: PANUOHAJIBHBIC, HPPAIHOHAJIbHBIC,
IMOKa3aTCIbHEIC, CTCIICHHBIC, J'IOFapI/ICI)MI/I‘-IeCKI/Ie,
TPUTOHOMCTPUYCCKHUC YPABHCHUSA U HCPABCHCTBA, UX CUCTCMBI,

-  YMCTb OIICPHUPOBATL TOHATHUIMU: MHOI'OI'paHHUK, CCUCHUC
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JIMYHOCTHOE pa3BuTHE,
PEANPUHUMATENBCKYIO
NEATENBHOCTD B

npogeccuoHansHOU cdepe,
UCIIOJIb30BATh 3HAHHS IO
(UHAHCOBON IPAMOTHOCTH B
Pa3ITUYHBIX YKH3HEHHBIX
CHUTYaIHSIX

OCO3HAHHBIC PEIICHUs, OPUEHTUPYSACH HA MOPATBHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHWEe JIMYHOTO BKJIaJa B
YCTOHYHBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTEISIM H
(wnm) npyruM YjieHaM CEMbH, CO3JaHHI0 CEMbU Ha
OCHOBE OCO3HAHHOTO TMPHUHSITHUS LIEHHOCTEH CEMEHHOU
JKU3HH B COOTBETCTBUU C TPAAHUIUSIMH HAPOJOB
Poccun;
Osnagenne
JICACTBUSAMU:
a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYIICCTBIISITh IO3HABATEIIBHYIO

IIOCTpOCHHE

YHUBEPCAIbHBIMHU PErylIsTUBHBIMH

NeSITeNIbHOCTb,  BBISIBIATH MPOOJEMbl, CTaBUThb U
(dbopmMynupoBarth COOCTBEHHBIE 3a1a4n B
00pa3oBaTeNIbHOM  JEATENIbBHOCTH U KU3HEHHBIX
CUTYaIUsIX;

- CaMOCTOSITENIbHO  COCTaBIIATh  IJIAaH  PEUICHUS
mpoOieMbl C  y4eTOM  HMEIOLIUXCS  PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

- 1aBaTh OLIEHKY HOBBIM CUTYaIlHIM;

crocoOCcTBOBaTh  (POPMUPOBAHUIO U TIPOSIBICHUIO
IIUPOKON DJpyIUIMU B pa3HBIX OOJACTSIX 3HAHU,
MOCTOSIHHO TOBBINIATh CBOM 0Opa3oBaTeNbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

WCIOJIb30BaTh MPUEMBbI  peduekcud s
CUTYaIluH, BBIOOpA BEPHOTO PEILICHUS;

- YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh
PELIeHUS 110 UX CHIKEHUIO;

B) SMOIIMOHANIBHBI ~ MHTEJIEKT,
c(hOpMHUPOBAHHOCTE:

BHYTPEHHEIl MOTHBAIlMH, BKJIIOYAIOIIEH CTpEMIICHHE K
JOCTIDKEHHIO  [eJIM W YCIeXy,  ONTHMHU3M,

OLIEHKHU

MpeAnoIararonni

MHOTOTpaHHHKa, Ky0, apaieNenuIie]], pu3Ma, mupamuaa, Gpurypa u
MOBEPXHOCTh BpAIEHUS, IUIMHIP, KOHYC, mmap, cdepa, cedeHus
Gurypsl BpamieHus, TUIOCKOCTh, Kacaromascs cdepbl, IWIHHIPA,
KOHYCa, I1uIom@anab IMOBCPXHOCTH MNHUpaMUbl, IIPU3MbI, KOHYCA,
MWIMHIPA, IUTOMans cdepbl, 00beM Kyba, MNPSIMOYTOJILHOTO
HapajuieNienuIefa, MupaMuabl, PU3MBIL, LWIKMHApA, KOHYyca, IIapa;
YMCHUC 1/1306pa>1<aTL MHOT'OI'PAaHHUKH W IMMOBCPXHOCTU BPAIICHHUA, UX
CCUCHUA OT PYKH, C TIOMOIIBKO YCPTCIKHBIX HWHCTPYMCHTOB H
OJICKTPOHHBIX CpCACTB; YMETH pacrio3HaBaTb CUMMCTPUIO B
MIPOCTPAHCTBE; YMETh PAcIIO3HABATH MTPABUIIBHBIC MHOTOTPaHHUKH;

- yYMETb OIEpUPOBATh MOHATUAMH: IIPAMOYIOJIbHAs CHCTEMA
KOOpAWHAT, KOOPAHMHATBI TOYKH, BCKTOP, KOOpPAWHATBI BEKTOpA,
CKAIIPHOE TIPOWM3BENEHHE, Yrojdl MEXAy BEKTOpaMHu, CyMMa
BEKTOPOB, MTPOU3BEACHUE BEKTOPA Ha YKCIIO; HAXOJUTh C TIOMOIIBIO
U3YYCHHBIX (OPMYJT KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHHE
MEXy ABYMSI TOYKAMH
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WHUIMATUBHOCTh, YMEHHE JIEUCTBOBAaTh, HCXOIS U3
CBOMX BO3MOYKHOCTEH;

- OMIIaTHUH, BKIJIOYAIOMIEH CIIOCOOHOCTHL ITOHUMATh
SMOILIMOHAIIBHOE COCTOSIHUE JPYTHX, YYHUTHIBATh €ro
MPU OCYIIECTBICHUH KOMMYHHKAIIMU, CHOCOOHOCTH K
COYYBCTBHIO U COIEPEKUBAHUIO;

- COLIMANILHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH

BBICTPAaWBaTh OTHOIIEHUS C JPYTUMH JIIOJIbMH,
3a00TUTBCS, TPOSBIATH HWHTEpPEC U pa3peuiaThb
KOH(IUKTHI
OK 04 D¢} (PeKTUBHO | TOTOBHOCTh K CAMOPa3BUTHIO, CaMOCTOSTEIbHOCTH M | - YMEThb ONEpUPOBATh MOHATHUSAMU: CIy4alHbIN ONBIT W CllydailHoe
B3aMMOJICIICTBOBATh U | CaMOONPENIEICHUIO; coObITHE, BEPOSTHOCTh CIy4YailHOTO COOBITHS; YMETh BBIYUCIATH

paboTath B KOJUICKTHBE |
KOMaHJ1e

-OBJIaICHHUC HaBbIKaMU y‘IC6HO-HCCJ’I€)IOBaTCJ'IBCKOI\/’I,
HpOGKTHOfI M COIMaJIbHOM JACATCIIBHOCTH,

OBnaneHue yHUBEPCAIBHBIMH KOMMYHHUKATHUBHBIMU
NEUCTBUSIMH:

0) coBMeCTHas ACSITCIBHOCTD:

- TOHMMaTh W  HCHOJb30BaThb  IPEUMYIIECTBA

KOMaHJHOU U UHJIUBUIyaTbHOU paboThI;

- T[pUHUMATh 1€l  COBMECTHOW  JAESTEIbHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JIEHCTBUS MO €€
JOCTHKEHUIO: COCTaBIISATh 1aH NeCTBUH,
pachpenensiTth poJd C y4eTOM MHEHUH Y4aCTHUKOB
00CyXKJaTh pe3ylIbTaThl COBMECTHOM paboThI;

- KOOPJIMHHUPOBATh U BBITIOJHATH PabOTy B YCIOBHUSAX

pE€aJIbHOI0, BHPTYAJIBHOI'0O H KOM6I/IHI/IpOBaHHOFO
BSaHMOHeﬁCTBHH;
- OCYILICCTBJIATD IIO3UTUBHOC CTPATCTUYICCKOC

MOBEJICHUE B PA3IMYHBIX CHUTyalHUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.
Osnagenue YHUBEPCAIbHBIMU PETyISTUBHBIMU
JIEUCTBUSIMHU:

I') IpUHATHE ce0s U APYTUX JHOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI APYIUX JIIOeH npu

BEPOSTHOCTH C HCIIOJIL30BAaHUEM TpapUUecKHX METOIOB; MPUMEHSATH
(GOpMyIIBI CIOKEHHS M YMHOKEHHS BEPOSITHOCTEH, KOMOMHATOPHBIC
¢dakTel U GopMyNBI MpH pEIICHUH 3a/1a4; OLEHHBATh BEPOSTHOCTH
peabHBIX COOBITHH; 3HAKOMCTBO CO CIyJalHBIMH BEIHYUHAMU;
yYMEHHE IPUBOJIUTH IIPUMEPHI MPOSIBICHNS 3aKOHA OOJIBIINX YHCEN B
HPUPOTHBIX ¥ OOIIECTBECHHBIX SBICHUSIX;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHSMHU: CTENEHb C IEIBIM
IOKa3aTeneM, KOpPEeHb  HATypaJbHOH  CTENEHH, CTeNeHb ¢
pallMOHAIBHBIM ~ TOKa3aTelieM, CTEHNeHb C  JACHCTBUTEIHHBIM
(BeIIECTBEHHBIM) TTOKa3aTeseM, JorapuM 4nciia, CHHYC, KOCHHYC U
TaHTeHC TPOU3BOJIHOTO YHCIIA;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHAMHU: TpaduK QYHKIHH,
oOpatHass (QyHKIMSA, KOMIMO3WIUSA (DYHKIHMHA, JWHEWHAs (QyHKIUA,
KBaZipaTuuHasi QyHKIUS, CTeNeHHas (YHKIHUS C LETbIM MOKa3aTeleM,
TPUTOHOMETpHUYECKHe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYCCKHE
(GyHKIMHM, TOKazaTenbHas W Jorapupmuyeckas QYHKIHH; YMETh
CTPOUTH T'paduKH (QYHKIMHA, BBHINOJHATH NpeoOpa3zoBaHus I'padUKoOB
b yHKIHIHA;

- YMETb HCIIOJIB30BaTh Tpaduku GYHKIHIA U1 U3y4SHUS IPOIIECCOB U
3aBMCHMOCTEH MPU pelIeHUH 33a/1a4 U3 JPYTruX y4eOHBIX MpPeAMETOB U
U3 peallbHOW JKW3HU; BbIpaXaTh (HOpPMYIaMU 3aBUCHUMOCTH MEXIY
BEIIMYMHAMU;
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aHAJIN3€e PE3yIbTATOB JICATEIIHBHOCTH;
- MPU3HABATh CBOE MPABO M MPABO JAPYTHX JIIOACH Ha
OIIIMOKU;

- pa3BHBAaTh CIHOCOOHOCTH NMOHHMATH MUP C IO3UIUU
JPYToTo YelIoBeKa

- CcBOOOJHO ONEpUPOBATh TOHATHSAMHU: UYETHOCTh  (DYHKIUH,
HNEePUOJUYHOCTD (PYHKIIMU, OTPAHUYCHHOCTH (DYHKIIMH, MOHOTOHHOCTh
¢yHkuy, SKcTpeMyM (YHKOMHM, HauOOJblllee W HaMMEHBIIEe
3Ha4YeHUs (PYHKIMK HA IPOMEKYTKE; YMETh IIPOBOJAUTH UCCIIEIOBAHNE
INZEINIVIH

- YMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku (QYHKIMHA A pEeIeHHS
ypaBHEHHI, HEPaBEHCTB W 3a7ad C TapamMeTpaMu; H300pakaTh Ha
KOOPJMHATHONW IJIOCKOCTM  MHOXKECTBA PEUICHUMH  ypaBHEHHI,
HEPaBEHCTB M UX CHCTEM

OK 05
YCTHYIO H

OcymiecTBIATH

MMUCbMEHHYIO
KOMMYHUKAITHIO Ha
roCyJIapCTBEHHOM SI3BIKE
Poccuiickoit  ®@enepauun ¢
Y4ETOM ocobeHHoCTeH
COITMAIBHOTO U KYJIHTYPHOTO
KOHTEKCTa

B 061acTH 3¢TETHYECKOr0 BOCITUTAHHUS:

- OCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOUYas
ACTETHKY OBITA, HAYYHOTO U TEXHUYECKOTO TBOPYCCTBA,
CriopTa, TpyJa W OOIECTBEHHBIX OTHOIICHUH;

- CHOCOOHOCTh BOCIPUHUMATH PA3JIMYHBIC BHUIBI
HCKYCCTBa, TPAAUIIMU M TBOPYECTBO CBOETO M JIPYTHX
HapoJIOB, OINIYIIaTh AMOIMOHAIBHOE BO3JCHCTBUE
HCKYCCTBA;

- yOeXICHHOCTh B 3HAYUMOCTH JUIS JIMYHOCTH H
o01ecTBa OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBA,
ASTHUYECKUX KYJIBTYPHBIX TPAIUIUA W HAPOTHOTO
TBOPYECTBA,;

- TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX BHUIAX
HCKYCCTBA, CTPEMJICHHE MIPOSIBIISITH KadyecTBa
TBOPYECKOH JINUHOCTH;

OBnaneHue YHHBEPCAIbHBIMM KOMMYHHKATHBHBIMH
NEUCTBUSIMU:

a) oOreHue:

- OCYIIECTBJISATh KOMMYHHUKAllUM BO BceX cdepax
JKU3HU,

- pacmo3HaBaTh HEBepOaTbHBIE CPEICTBA OOIICHUS,
MMOHUMATh 3HAYECHHUE COLIMAJILHBIX 3HAKOB,
pacrmo3HaBaTh MPEINOCHUIKH KOH(MIMKTHBIX CUTYallui
U CMSATYATh KOHQIUKTHL;

- pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS

- yMETh OIEpUPOBATh MOHATUSAMU: CpeHee apuPpMeTHUYEcKoe,
MearaHa, HauOoJiblllee M HaUMEHbIlIee 3HAUEHUs, pa3Max, TUCIepcus,
CTaHJApTHOE OTKJIOHEHHUE YKCIOBOIO Habopa; yMEHHE W3BJIEKaTb,
MHTEPIPETUPOBATh UHPOPMAIINIO, MPEACTABICHHYI0 B Ta0IUIax, Ha
auarpammax, rpadukax, OTPaKalol[yl0  CBOWCTBA  peajbHBIX
IPOLIECCOB U SABJIEHUM; MPEICTaBIATh HHGOPMAIUIO C IOMOIIbIO
TabMUIl U JUarpaMM; HCCIEA0BAaTh CTATUCTHUYECKHUE JaHHBIE, B TOM
YyHuclie C TNPUMEHEHHEM TrpapuuecKuX METOJ0B M 3JIEKTPOHHBIX
CPEICTB;

- YMeThb OIEpUPOBATh MOHATHSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, [JBYIPAHHBIA Yroj, CKPEIIUBAIOLIUECS TMpsMBIE,
NapauieTbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX U TIIOCKOCTEH, yro
MEXIy HPSIMBIMHU, YTOJI MEXIY MPSMOM U MIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO0 IUIOCKOCTH, PACCTOSHHE
MEX/1y MPSMBIMH, PACCTOSIHUE MEX]Ty TIIOCKOCTSAMU;

- YMETb HUCIOJIb30BaTh MPHU PEHICHUH 3a]ad U3ydeHHbIe (akThl U
TEOpEeMbl IUJIAHUMETPUHU; YMEHHUE OILIEHUBATh pPa3Mepbl OOBEKTOB
OKpY>KaroIllero Mupa
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C UCIIOJIb30BAHUCM SA3BIKOBBIX CPCACTB

OK 06 [IposiBsThH
IPaKJIaHCKO-
MaTPUOTHYECKYIO  TIO3UIIUIO,
JNEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHUE Ha
OCHOBE TPAAUITHOHHBIX
00111eYeTI0BEUECKIX
IIEHHOCTEH, B TOM YHCJIE C
y4eToM rapMOHHU3aLUU
MEKHAIIMOHATBHBIX u
MEXPEITUTHO3HBIX
OTHOIIIECHUH, MIPUMEHSTH
CTaHJapThI
AHTUKOPPYIIIHOHHOTO
MTOBEICHUS

- OCO3HaHHE 00yJaromuMucs
rpaXkIaHCKOW UJACHTUYHOCTH;

- LEJICHANPABJIEHHOE Pa3BUTHUE BHYTPECHHEN MO3UIUHU
JUYHOCTA  HAa  OCHOBE  JIyXOBHO-HPaBCTBEHHBIX
neHHocted  HaponoB  Poccumiickori  ®Denepanmu,
HMCTOPUYECKUX U HAIMOHAJIBLHO-KYJIBTYPHBIX TPATUIIUHI,
dbopMupoBaHHE CHCTEMbl 3HAYMMBIX I[IEHHOCTHO-
CMBICITOBBIX YCTaHOBOK, AHTHUKOPPYNLHOHHOTO
MHPOBO33PEHHUSI,  NPABOCO3HAHUS,  HKOJIOTMYECKOM
KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh 1IN U CTPOUTH
KU3HEHHBIC TIJIaHBI;

B ywacty rpak1aHCKOro BOCIIMTAHHUSL:

- OCO3HAHME CBOHUX KOHCTUTYIIMOHHBIX TIpaB H
00s3aHHOCTEH, YBa)KEHHE 3aKOHA U IIPABOIIOPSJIKA;

- MIPUHSATHE TPAIUITHOHHBIX HaIlMOHAJHHBIX,
0011eYeI0BeUeCKUX T'YMAaHUCTHYECKUX u
JEMOKPATUYECKUX [IEHHOCTEM;

- TOTOBHOCTb MPOTUBOCTOSTh UJICOJIOTMH IKCTPEMU3MA,
HalMOHANU3Ma, KceHOo(hoOuH, TUCKPUMHUHALMU T10
COLIMAJIbHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM
MIpU3HAaKaM;

- TOTOBHOCTb BECTHM COBMECTHYIO [€ATEIbHOCTHh B
HMHTEpecax TIpaKJaHCKOTO OOIIecTBa, y4yacTBOBaTh B
caMOYIpaBJIEHUU B 0011e00pa3oBaTebHOM
OpraHu3aIy 1 1eTCKO-FOHOLIECKUX OpraHu3alusix;

- YMEHHME B3aUMOJECHCTBOBATb C COLMAJIbHBIMU
WHCTUTYTAMH B COOTBETCTBUU C HMX (QYHKIUAMH U
Ha3HAYCHUEM;

- TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM
JEATEIIbHOCTH;

MaTPUOTHYECKOTO BOCIUTAHUS:

- chopMHpPOBAaHHOCTh  POCCHICKOW  Tpa)aaHCKON
WJEHTUYHOCTH, TMATPUOTH3MA, YBAKEHHS K CBOEMY

pOCCUICKON

- yMeThb OIEpPUpPOBaTh MMOHATUSMM: HPSIMOYIOJIbHAasg CHCTEMaA
KOOpJMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, KOOpPJMHATHI BEKTOpA,
CKaJISIpHOE MPOU3BEACHUE, YTOJ MEXIY BEKTOpAaMH, CyMMa BEKTOPOB,
IIPOU3BEIECHNE BEKTOPA HA YMCJIO; HAXOAUTh C MOMOIIBIO N3YUYEHHBIX
(bopMyn KOOPAMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKaMU;

-yMeTh BbIOMpaTh NOAXOIAMIMM H3y4EHHBIH METOJ JJsl pEelIeHUs
3a/lauM, pacrno3HaBaTh MaTeMaTHueckue (PaKTbl U MaTeMaTUYECKUE
MOJEIU B MPHUPOJHBIX M OOILIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE;
YMEHME  MNPHUBOJUTH  NPUMEPbHl  MATEeMaTHMYECKUX  OTKPBITHI
POCCUICKON M MUPOBOM MaTeMaTU4ECKON HAYKH.

- YMETh OIEPUPOBATHh MOHATUAMM: CIyYaWHBIM OMBIT M CIIydailHOE
coObITHE, BEPOSTHOCTh CIy4YailHOTO COOBITHS; YMETh BBIYUCIATH
BEPOSITHOCTh C UCIOJB30BAaHUEM IpaQHUUECKUX METOJOB; MPUMEHSThH
GopMyIBl CIOKEHHMSI M YMHOKEHHUS BEpPOSITHOCTEH, KOMOMHATOpHBIE
dakTel U GopMyNIbl IpU PEIIEHUU 3a7a4; OLEHHBATh BEPOSTHOCTU
peasbHbIX COOBITHUH; 3HAKOMCTBO CO CIIydalHBIMH BEJIMYHMHAMU;
YMEHHE MPUBOAUTH MPUMEPHI MPOSABIICHUS 3aKOHA OOJIBIINX YHCEI B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUIX
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HapOJly, YYBCTBA OTBETCTBEHHOCTH TIiepen PoauHoi,
rOpIOCTH 3a CBOM KpaH, cBOr PonuHy, CBOU A3BIK U

KYJIbTYpY, MPOIILIOE u HacToslLIEee
MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;
- IIEHHOCTHOC OTHOLICHUEC K ToCyJapCTBECHHBIM

CHUMBOJIaM, UCTOPUIECKOMY H MPUPOTHOMY HACIICIHIO,
IIaMsTHHUKAM, TpaauIAsIM HapoJ10B Poccun,
nocTKeHusIM Poccun B Hayke, UCKYCCTBE, CIIOpPTE,
TEXHOJIOTUAX U TPYAE;

- I/I)ICf/iH&SI Y6C)K21€HHOCTI), TOTOBHOCTH K CIIY’)KCHHUIO U
3amute OTeuecTBa, OTBETCTBEHHOCTD 32 €ro Cyan0y;
OCBOCHHBIC O6yanOHIHMHC$[ MCKIPCAMETHBIC MMOHATUA
U yHHUBEpcajbHble yueOHble NeHCTBUS (PEryISITUBHBIC,
M03HaBaTEeIbHbIE, KOMMYHUKATHUBHBIE);

- CIOCOOHOCTH MX MCHOJIb30BaHUs B MO3HABATEIILHON U
COLIMANIbHOM MIPaKTHKE, TOTOBHOCTD K
CaMOCTOSITEJIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHOM  JIeSATENbHOCTH, OpraHU3aluu  y4eOHOTO
COTPYJHHYECTBA C TMEJaroru4ecKUMH pabOTHUKAMH M
CBEPCTHHKaMHM, K  Y4acTUIO B  IOCTPOEHUU
WHJIMBHUIYAIBHOW 00pa30BaTEIbHOM TPACKTOPHH;

- OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIEA0BATEIBCKOM,
MIPOEKTHON M COIMANIbHOM 1eATEeIHbHOCTH

OK 07 CoeiicTBOBaTEL
COXpPaHEHUI0  OKpYXKaromen
Cpenbl, pecypcocOepekeHHIO,
MPUMEHSITh 3HAHUSA 00
H3MEHEHUH KJIuMara,
TIPUHIIUIIBI OepeKITUBOTO
IPOU3BOJACTBA, 3(PPEKTUBHO
JIENCTBOBAThH B

LIpe3BI>I‘-IaI\/’IHI>IX CUTyalugax

- HE TMpUHUMATh JCUCTBUs, MPUHOCALIUE Bpel
OKpY>KaloIlen cpene;

- YMETh MIPOTHO3UPOBATH HeOIaronpusITHbIE
9KOJIOTHYECKHE  TOCJIEACTBUS  MpPeANpPUHUMAEMBbIX

JEUCTBUH, IPEIOTBPALLATH UX;
- pAacCIIMPUTh ONBIT JACSATEIBHOCTA OSKOJIOIMYECKOU

HaIIpaBJICHHOCTH;
- p33pa6aTI>IBaTb IJIaH pCHICHUA HpO6HCMLI C YUCTOM
aHaJlIn3a HUMCIOIITUXCA MaTCpHaJIbHBIX u

HEMaTepUaIbHBIX PECYPCOB;
- OCYIIECTBJIAThH LI€JIEHANPABICHHBINA MOUCK IEPEHOCa

- YMETb ONEpPUPOBATH MOHATUAMU: (YHKIIMS, HENpepbIBHAS (QYHKIHS,
MPOU3BOJHAS, TMEepBOOOpa3Has, OMpPEIEICHHbI HHTErpai; YMeETb
HAaXOAWTh MPOU3BOJHBIC O3JEMEHTAPHBIX (DYHKUUN, HCHOJIb3YS
CIIPaBOYHBbIE MaTepHUalbl; HCCIENOBAaTh B MPOCTEHIINX CIydasX
GyHKIIMM HA MOHOTOHHOCTbH, HaXOJUTh HAaWOOJbIINE W HAUMEHbBIINE
3HaueHuss  (QyHKOUH;  CTpOoUTh  TpadUKU  MHOTOWIEHOB  C
UCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYecKOro aHaiu3a; MPUMEHSThH
MPOU3BOIHYIO TP PEIICHUU 33]a4 Ha JBM)KEHUE; peraTh MPaKTHKO-
OpUEHTUPOBAHHBIC 337]a4l Ha HAUOOJIBIIINE U HAUMEHBIITNE 3HAYCHHUS,
Ha HaXO0>KJIEHUE ITyTH, CKOPOCTU U YCKOPEHHSI;

- YMETh OINEPUPOBATh NOHATUSMHU: [BUKEHHE B IPOCTPAHCTBE,

19




CPEICTB M CIIOCOOOB JEHCTBUS B MPO(ecCHOHATBLHYIO
cpeny,

- YMCTb ICPCHOCUTL 3HAHHA B IIO3HABATCIBHYIO U
IMPAaKTUYCCKYIO O6JIaCTI/I KUBHECACATCIIbHOCTH,

- npeéajiaratTb HOBBIC IIPOCKTHI, OLCHUBATL HACH C
MMO3MIHUKU HOBU3HBI, OPHUIMHAJIBHOCTH, HpaKTI/I‘IGCKOI\/'I
3HAYUMOCTH;

- JaBaThb OLCHKY HOBBIM CUTyalusiaMm, BHOCUTH
KOPPEKTHUBEI B ACATCIIBHOCTE, OICHUBATH COOTBETCTBUEC
Pe3yIbTATOB HEISIM

nofo0HbIe (UTYPBl B TPOCTPAHCTBE; HCIIOJB30BAaTh OTHOIICHUE
IUIOINAJIeH TOBEPXHOCTEH U 0OBEMOB MOI00HBIX (UTYP MPH PEIICHUN
3aj1a4;

- YMETh BBIUMCIATH TEOMETPHUYECKUE BEIUYMHBI (IJIMHA, Yrod,
oAb, 00bEM, IUIONIAb MMOBEPXHOCTH), WCIOJB3Yys H3yYCHHBIC
(bOopMyIBI U METOIBI

IIK  2.1. PaspabaTeiBaTh | —UCIOABL30BaTh METOABI JUIS IOJYYEHUS KOIA C —HMHTErpanus MOyJIel B MpOrpaMMHOE 0OecIrieueHune;

TpeOoBaHUA K 3a]aHHOM  (QYHKIMOHAJIBHOCTBIO U  CTENEHBIO —OTJIaJIKa MPOTPAMMHBIX MOIYJICH;

MIPOrPaMMHBIM MOJYJISIM Ha Ka4ecTBa; —pa3paboTka u opopmiieHue TPeOOBAHHUI K MPOTPAMMHBIM MOJTYJISIM
OCHOBC aHalM3a MPOCKTHOM | —aHaIM3MPOBATh  TNPOEKTHYK) M TEXHHYECKYIO 10 NPETIOKEHHOM TOKYMEHTAIUH;

u TEXHUYCCKOHU JOKYMEHTAIMIO.

AOKYMCHTallMM Ha MNPEAMET | —ycrnosp30BaTh CHENUATN3UPOBAHHBIE TpaduyuecKkue

B3aMMOJICHCTBUS CpelCcTBa IIOCTPOCHHUS M aHaau3a apXUTCKTYpPhI

KOMIIOHCHT MPOTPAMMHBIX MMPOTYKTOB

IIK 2.4, OcCylWecTBIATh | —BBIMOJHATH TECTHPOBAHUE HHTETPALMH —pa3paboTKa TECTOBBIX HAOOpOB (MMAKeTOB) JUIA IPOrPAMMHOTO
paspaboTky TECTOBBIX | — OpraHU30BBIBATH NOCTOOPAOOTKY TAaHHBIX MOJIyJIA;

Ha60p0B 144 TCCTOBBIX | — TPUEMBI pa60TH B CUCTEMaxX KOHTPOJIA Bepcp[f/i —paspa60T1<a TECTOBBIX CHCHAPHUECB IIPOTrPAMMHOI0O CPEICTBA,
CLICHAapHEB AL | — BLIMONHATE

MporpaMMHOIO oOecrnieueHus

OTJIaJIKY, HCIIOJIb3YA
HHCTPYMCHTDI YCHOBHOﬁ KOMITHJIALIA

— CO34aBaTb KJIAaCChl- HMCKJIIUYCHHA HaA
0a30BBIX KJIACCOB

— OILCHHUBATb pasMCp MUHHUMAJILHOT'O Ha60pa TCCTOB

- pEBpaGaTLIBaTB TCCTOBBIC IAKCTBI MW TCCTOBBIC
CHCHApHUH

MCTOJAbI H

OCHOBC

—HMHCIIEKTUPOBAaHUE pa3pabOTaHHBIX MPOrPaMMHBIX MOJIyJell Ha
IpeIMEeT COOTBETCTBUS CTaHIapTaM KOJAUPOBAHUSL.
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1.5.PexoMeHIyeMoe KOJINYECTBO YACOB HA OCBOEHUE MPOrPAMMbI IMCIUIIIHHBI:
MakcumanbHas ydeOHasi Harpyska oOydaromerocs 252 yac, B TOM 4YHCIIe!
— o0si3arenpHas ayIUTOpHAs yaeOHast Harpy3ka oOydaromierocs 234 gaca.
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2. CTPYKTYPA U COAEP)KAHWUE YYEFHOU JUCHUILINHBI

2.1. O0beM yueOHO# AUCHUIJIMHBI M BUABI Y4e0HOI padoThI

Bup yueOHoi padoTsl

KoaudecTBO 4acoB

MaxkcumajbHas ydeOHasi HAarpy3Ka(Bcero) 252
Oo0s13aTesbHAS ayIUTOPHAs yueOHAsl HATPY3Ka(Bcero) 234
B ToM uucne:
JIEKIIMOHHBIC 3aHATHUS 126
[IpakTrdeckne 3aHATHS 108

KypcoBasi paboTa (IIpoeKT)

HE IpeIycMOTpeHa

@dopMa UTOrOBOM ATTECTALMM - IK3AMEH
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2.2. TemaTu4ecKuii IJIaH U COIeP:KaAHUE YUEOHO U CUMIIIMHBI

®opmupyem
HaumeHnoBanue Copep:xxanue yye0HOro mMatepuajia (OCHOBHOe U NMpPogecCHOHAIbHO-OPHEHTHPOBaHHOe), | O0beM Lie
pa3/iesioB U TeM JIaGopaTopHble U NPAKTHYECKH e 3aHATHUS, MPUKJIATHONH MOAYJIb (MPH HAJTMYUH) R O —
1 2 3 4
OcHOBHOE cojIep:KaHHe
Paszgea 1. [loBToOpeHne kypca MaTeMaTHKH OCHOBHOM HIKOJIBI OK-01, OK-
Tema 1.1 Coaepskanue y4eOHOT0 MaTepHaa 02, OK-03,
Lens u 3amaun ba3oBble 3HaHMS M yMEHUs NO MaTeMaTuke B NPO(EeCcCHOHAIbHOW U B IOBCEIHEBHOM OK-04, OK-
MAaTEMaTUKH TIPU NeSITeTbHOCTH. 05, OK-06,
OCBOCHUU KoMOuHnpoBaHHoe 3aHsITHE 2 OK-07, TIK-
CIIEIUAIBHOCTH 2.1, 1IK-2.4
Tema 1.2 Conep:xaHue yueOHOro Marepuaja
UYucna v BeruMcaeHud. | JIGHCTBUST HaJ TOJOXHUTEIBHBIMH W OTPUIATEIBHBIMH YHCIAMH, OOBIKHOBEHHBIMH U
Bripaxkenus u JeCSITUYHBIMU JIpo0siMu. JleficTBuUs co cTeneHsaMH, (JOPMYJIbl COKPAILIEHHOTO YMHOKEHHSL.
npeobpasoBanys KomM0nHupoBaHHoe 3aHATHE 2
Tema 1.3. IIpodeccuoHaAILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue MPUKJIATHOTO MOTYJIs1)
I'eomerpust Ha Buner mnmockux ¢uryp u ux muomanb. [IpakTUko-opueHTHpOBaHHBIE 3a/laud B Kypce
MJI0CKOCTH reOMETPHUH Ha IIOCKOCTH
IIpakTHYeckoe 3aHATHE 2
Tema 1.4 Conep:xaHue y4e0OHOro MmaTepuaja
[IpoueHTHBIC [IpocThie npoleHTsl, pa3Hble cocoObl UX BbunciaeHus. ClI0KHbIE POLIEHTHI
BBIYHCIICHUS IIpakTHyeckoe 3ansiTHE 4
Tema 1.5 Conep:xaHue y4eOHOTro MaTepuaja
YpaBHeHHS U Jluneiinble, KBaJpaTHbIe, APOOHO-JIMHEHHBIC YPAaBHEHUSI U HEPABEHCTBA
HEpaBEHCTBA IIpakTHyeckoe 3aHsiTHE 2
Tema 1.6 Conepxanue yueOHOro MaTrepuasa
Cucremsl ypaBHenui 1 | CriocoObl  peIICHUsT CUCTEM JIMHEWHBIX YypaBHeHWU. [lonsTtws: wmarpuma 2x2 u  3X3,
HEpPaBEHCTB ompenenutens Marpunbl. Merox [Maycca. Cucrtembl HenMHEHHBIX ypaBHeHMH. CHUCTEMbI
HEPABEHCTB 6
Kom0OnnnpoBanHoe 3aHsITHE
Tema 1.7 Coaepikanue y4eOHOro MaTepuajia
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Bxo1HOM KOHTpPOJIb

Brraucnenus u npeobpa3oBanus. YpaBHEHHUs M HEpAaBEHCTBA. | eoMeTpus Ha MIOCKOCTH

KonTpoJsbHas pabora

Paznen 2 HpHMLIe U IIJIOCKOCTH B IIPOCTPAHCTBE

Tema 2.1.
OCHOBHBIE TTOHATHS
CTEPEOMETPHHU.
Pacnonoxenue
MPSIMBIX U IJIOCKOCTEN

Conepxxanue yueOHOro MarepuaJa

[Ipenmer crepeomerpuu. OCHOBHBIE MOHSATHUSA (TOYKA, MpsAMas, IJIOCKOCTh, MPOCTPAHCTBO).
OcHoBHBIE akcHOMBI cTepeomeTpuu. Ilepecekaromuecs, napamienbHble U CKPEIIUBAIOIIMECS
npsimele. [lpu3Hak U CBOMCTBO cKpeuuBaromuxcs NpsMbix. OCHOBHBIE MPOCTPAHCTBEHHbBIE

Gburypsl.

KomOuHMpoBaHHOE 3aHAATHE

Tema 2.2. Conep:xxaHue yueOHOro Marepuaja
[TapamrensHOCTB [lapannensHpie mpsamas u  miIockocTb.  Onpenenenue. Ilpusnak.  CsoiictBa  (C
MPSIMBIX, TIPSMOH U nokaszarenbctBoM). [lapamnensubie 1wiockoctu. Ompenenenue. [lpusnak. CoiictBa (C
IIJIOCKOCTH, JoKa3aTesnbeTBOM). Terpasap u ero snementsl. [lapannenenunen u ero snemeHTsl. CBONCTBA
IJIOCKOCTEN IIPOTUBOTIOJIOKHBIX I'PaHEN U nTuaroHaned napasienenunena. [loctpoenue ceuenuii. Pemenne
3a/1a4.
KomOuHMpoBaHHOE 3aHsATHE
Tewma 2.3. Copep:xaHue y4eOHOIro MmaTepuaja
[lepnennukynsapHocts | [lepneHnukynsipHbie TpsiMblie. [lapaisienbHple MpsMbIE, TEPHICHIUKYISIPHBIE K TUIOCKOCTH.
OpAMBIX, IpsAMOK U | [IpU3HAK MepHeHIUKYIIPHOCTH TPSMOi | miockocTH. [lokazarenbcTBo. [leprneHaukynsap u
MJI0CKOCTH, HakJoHHas. [lepnenaukynspHble TUIOCKOCTH. [IpH3HAK NEPNEHIUKYISIPHOCTU IUIOCKOCTEH.
IJIOCKOCTEM JlokazarenbcTBO.PaccTosiHUSA B MPOCTPAHCTBE
KomOunupoBanHoe 3aHsiTue
Tewma 2.4. Conep:xanue y4yeOHOro MmaTepuasa
Teopema o Tpex =
T —— Teopema o Tpex nepnengukyispax. Jloka3zaTenbCcTBO. YToi MEXIy HNPSIMOW U MIIOCKOCTBIO.
Yroa Mexay I0CKOCTIMU
KomOuHupoBanHoe 3aHsiTHE
Tema 2.5. IIpogeccHnoHAIbHO-OPHEHTHPOBAHHOE COJIeP/KaHMe (COiep:KaHNe TPHUKJIAHOTO MOLYJIsI)
[TapannensHele, Axcuomsbl ctepeomeTpun. [lepneHIukynspHOCTh NPSIMOU U IIIOCKOCTH, MapalljieIbHOCTh JABYX
NEPNEHIUKYIIAPHBIE, | MPSAMBIX, NEPICHINKYISPHBIX MIOCKOCTH, MEPIEHINKYISIPHOCTH MIIOCKOCTEN
CKPCIIMBAIOIINCCS IIpakTuyeckoe 3aHsTHE
psIMbIE
Tema 2.6. Coaepikanue y4eOHOr0 MaTepuajia

Pemenue 3amay.

Pacnonoxenue MNpSAMBIX U INIOCKOCTEH B IIPOCTPAaHCTBC. HepHeH,I[I/IKy.HHpHOCTB n

OK-01, OK-
03, OK-04,
OK-07
TK-2.1, TTK-
2.4
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IIpsiMble U TUIOCKOCTH
B IIPOCTPAHCTBE

[apaJuIeIbHOCTD NMPSAMBIX U IIocKocTel. CKpelmBaromuecs npsmble

KonTpoJsbHas pabora

Pa3nen 3. KoopanHaTsl # BEeKTOPBI OK-02, OK-
03, OK-04,
Tema 3.1 Cojaepikanue yueOHOr0 MaTepuajia OK-07
JlexapToBBI JlexapToBBI KOOpPAMHATHI B IIpocTpaHcTBe. [IpocTeiimme 3amaun B koopauHaTax. PaccrosiHue TK-2.1, TIK-
KOOpPJUHATHI B MEXAY IBYMSI TOUKaMU, KOOPJMHATHI CEpEANHBI OTPE3Ka 24
HPOCTPANCTEE. Kom0unnpoBanHoe 3ansiTue
Paccrosane mexty
JBYMsI TOUKaMH.
Koopnunatsr
CepeIMHbI OTpEe3Ka
Tema 3.2 Conep:xaHue y4e0HOIro MmaTepuaJja
BexTops! B Bexropsl B npocTpancTBe. Cl0K€HHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA HA YUCIIO.
IIPOCTPAHCTBE. Kommnnanapusie Bektopbl. CkansipHOe Mpou3BeieHue BEeKTOpoB. Pa3noxkeHne BeKTopa o TpeM
VYron mexy HEKOMILUIaHapHbIM BekTopaM. KoopauHaTbl BeKkTOpa, CKaJlsipHOE NPOU3BEAECHHUE BEKTOPOB B
BeKTOpamu. CKaIIPHOE | KOOPJMHATAX, YroJl MEXKIY BEKTOPAMH, YroJl MEXKIY NMPSMOW M TUIOCKOCTBIO, YroJ MEXIY
MPOU3BE/ICHUE IUIOCKOCTSIMH. Y paBHEHHUE IUIOCKOCTHU. ['€OMETpHUYECKUiA CMBICH ONPENEaUuTeNs 2x2
BEKTOPOB KoMOMHMpOBaHHOE 3aHATHE
Tema 3.3 IIpodeccuonaibHO-OPHEHTHPOBAHHOE COlep:KaHue (CoepKaHue MPUKJIATHOT0 MOTYJIs1)
[IpakTuxo- KoopaunatHass miIockocTe. BprunciieHMe pacCTOAHMM W IUIOHIAJAEH Ha IUIOCKOCTH.
OpPUEHTUPOBAHHbIE KonuuecTBeHHbIE pacueTsl
3a/1a4y Ha IIpakTnyeckoe 3ansTHE
KOOpAMHATHOM
IJIOCKOCTH
Tema 3.4 Conep:xaHue y4eOHOro MmaTepuasa
Pemenue 3anau. JlexapToBbI KOOPAMHATHI B IpOCTpaHcTBE. BekTopsl B ipocTpaHcTBe. CI10KEHUE U BBIUNTAHUE
Koopaunats! n BEKTOpPOB. YMHOXEHHE BeKkTopa Ha uyuciao. Kommianapaele BekTopbl. CkamsgpHoe
BEKTOPBI NIPOU3BEJICHNE BEKTOPOB. PasnoxeHue BeKTOpa IO TPeM HEKOMIUIAHAPHBIM BEKTOPaM.
[Ipocteiimme 3amaun B KoopanHaTax. KoopaumHaThl BEKTOpa, pacCTOSHHE MEXAY TOUYKaMH,
KOOpPJIMHATBl CEPEIUHBl OTPE3Ka, CKAISIPHOE NPOMU3BEICHHE BEKTOPOB B KOOPAMHATAX, YIOJ
MEXAY BEKTOPAMH, YrOJl MEKLy IPSIMOM U IJIOCKOCTBIO, YTOJI MEXKAY TUIOCKOCTSIMHU
KonTtposabHas pabora
Pa3nes 4. OcHoBbI TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIUH OK-01, OK-
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Tema 4.1
TpuroHomerpuueckue
b yHKITIHT
IIPOU3BOJIBHOTO  yIUIa,
yucna. Paguannas wu
rpajaycHas Mepa yria

Conepxanue yueOHOro Marepuasa

Pagnannas mepa yria. IIoBOpoT Touku BOKpyr Hayaia koopauHatr. OmnpejaeneHue CHUHYcCa,
KOCHHYyCa, TaHM€HCa U KOTaHreHca. 3HAKU CHHYyCa, KOCHHYCa, TAHIT€HCa M KOTaHIeHCa II0
YEeTBEPTAM. 3aBUCUMOCTh MEXKJY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTaHT€HCOM OJHOTO U
TOTO XK€ yIja

KOMﬁHHHpOBaHHOG 3aHATHC

Tema 4.2 Conepxanue yueOHOro Marepuasa
OcHoBHbIE Tpuronomerpuueckue ToxnaectBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YIJIOB O M - O
TPUTOHOMETPUYECKHE | DOPMYITBI IPUBEICHIS
TOXKJIECTBA. KoMOunnpoBaHHoe 3aHsITHE
DopMyIIbl IPUBEICHUS
Tema 4.3 CoaepxxaHue y4eOHOro Marepuaja

Cunyc, KOCHHYC,
TaHT€HC CYMMBI U
Pa3HOCTHU JIBYX YIJIOB
CHHYC ¥ KOCHHYC
JIBOMHOTO yria.

Cymma u pa3HocTh cuHycoB. CymMMa U pa3HOCTh KOCHMHYCOB. CHHYC M KOCHMHYC JIBOMHOTO
yraa. @opmysbl oI0BUHHOTO yria. [IpeoOpa3oBanusi CyMMbI TPUTOHOMETPUYECKUX (DYHKIUI
B TIPOU3BEJIEHWE W TPOU3BEIACHUS B CyMMY. BBIpakeHHE TPUTOHOMETPHUYECKUX (YHKIIANA
yepe3 TaHT'eHC MOJOBUHHOTO aprymeHTa. [IpeoOpa3zoBaHus IpoCTEHIINX TPUTOHOMETPHUECKUX
BBIPAKECHU U

D®opmyJibl KoMOuHMpOBaHHOE 3aHATHE
MTOJIOBUHHOTO yTJIa
Tema 4.4 Copep:xaHue y4eOHOIro MmaTepuaja
OYHKIWH, UX OO6mactp ompeneiacHUss W MHOXECTBO 3HadYeHWH (yHKumiA. YETHOCTh, HEUYETHOCTD,

cBoiictBa. CriocoOnl
3amanus QyHKITUN

nepuoANIHOCTh (yHKIMNH. CriocoObl 3a1aHus GyHKITUH

KoMmOnHMpoBaHHOE 3aHsITHE

Tema 4.5 Conepxanue yueOHOro Marepuaa
Tpuronomerpuyeckue | O6GmacTh ONMpeaCIEHUS W MHOKECTBO 3HAYEHHH TPUTOHOMETpUUECKUX (yHKIwi. YETHOCTS,
(GYHKIMHU, UX CBOWCTBA | HEUYETHOCTD, IEPHOANIHOCTH TPUTOHOMETpUYECKHX GyHKIHiA. CBOMCTBA U rpaduku GyHKIHiT
U rpaduku y=COSX,y=sinXx, y=tgXx,y=ctgx.
Kom0OnnnpoBanHoe 3aHsiTHE
Tema 4.6 Coaepikanue y4eOHOro MaTepuajia
IIpeobpazoBanue Cxatue M pacTspkeHue TpapuKoB TpuroHomeTrpuueckux ¢yHkuuid. [IpeoOpaszoBanue
rpadukoB rpauKOB TPUTOHOMETPHUECKUX (PYHKIIHIA
TPUTOHOMETPUYICCKUX | KoMOMHHPOBaHHOE 3aHATHE
byHKIHIA

02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
TK-2.1, TIK
2.4
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Tema 4.7
Onucanue
MIPOU3BOICTBEHHBIX
MPOIIECCOB C MTOMOIIBIO
rpaduKOB QYHKITHIA

IIpodeccuonaibHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue NPUKJIIATHOTO MOTYJIs1)

Vcnonp30BaHuE CBOMCTB TPUTOHOMETPUYECKHUX (PYHKIMH B MPO(ecCHOHAIBHBIX 3a/1a49ax

HpaKTI/I‘leCKOC 3aHATHE

Tema 4.8 Conep:xxaHue yueOHOro Marepuaja
Oo6patHsbie Oo6patHbie TpuroHoMmerpuyeckue GyHkuuu. Mx cBoicTBa U rpaduku
TPUTOHOMETPUUECKHE
DyHKIHH KoMOnHMpoBaHHOE 3aHATHE
Tema 4.9 Coaep:xaHue y4eOHOro MaTepuaja
Tpuronomerpruyeckue | YpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg X = a. Pemienue
YpaBHEHHUS U TPUTOHOMETPUUYECKUX YpPaBHEHUI OCHOBHBIX THUIIOB: MPOCTEHIINE TPUTOHOMETPUUYECKUE
HEpPaBEHCTBA ypaBHEHUS, CBOJANIMECS K KBaJApaTHBIM, pelIaeMble pas3JIOKEHUEM Ha MHOXKHUTEINH,
OJIHOPOJIHBIE.
[IpocTeimmre TpUroHOMETPUYECKHE HEPABEHCTBA
Kom0uHnpoBaHHoe 3aHsITHE.
Tema 4.10 Conep:xaHue y4eOHOro marepuasa
Cucrembl CucTteMbl NPOCTEUIIUX TPUTOHOMETPUYECKUX YPABHEHUH
TPUTOHOMETPUYIECKUX | KoMOMHUPOBAHHOE 3aHSATHE
YpaBHEHUH
Tema 4.11 Conep:xaHue y4eOHOro maTepuasa
Pemrenue 3anau. [IpeoOpa3oBaHrie TPUTOHOMETPUUECKHX BBIpaOKEHUH. PemieHne TPUTOHOMETPHUYECKHUX
OCHOBBI ypaBHEHUI U HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAHUEM CBOMCTB (DYHKIIUH.
TPUTOHOMETPUH. KounrpoJsbHas padora
Tpuronomerpuueckue
byHKIIUN

Pa3pen 5. KommiiekcHbIe Yuca

Tema 5.1
KoMmurekcHsie uynciia

Coaepikanue y4eOHOro MaTepuajia

ITonsTe koMmIekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE UYMCIIA, MOJAYJIb M apryMEHT
KOMIUIEKCHOro  yuciaa. Popma  3amucu  KOMIUIGKCHOTO — 4ucia  (reoMeTpuueckas,
TPUTOHOMETpUYEcKas, anrebpanyeckas). ApupmMeTHuecKkue IeHCTBUS € KOMIUIEKCHBIMU
YUCIIAMU

KoMOnHMpOBaHHOE 3aHATHE

Tema 5.2

Conepxanue y4eOHOro Marepuasa

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
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IIpumenenune
KOMIUIEKCHBIX YHCEIl

Brinoanenue pacycToB € IOMOIIBIKO KOMINICKCHBIX YHCCIL. HpI/IMepBI HCIIOJIb30BaHUsA
KOMINJICKCHBIX YHCCJI

HpaKTI/I‘leCKOC 3aHATHE

Paznen 6. [lpou3Bognasi pyHkuum, ee npuMeHeHne

Tema 6.1 CoaepikaHue yueOHOro MaTepuajia
Tlousttue Ompenenenre YUCIOBOM MOCIIENIOBATEILHOCTH M CIIOCOOBI ee 3amaHusi. CBOHWCTBA YMCIOBBIX
IIPOU3BOJIHOM. nocsenoBarenbHocTel. OnpeneneHue npeziena nocieoBaTeIbHOCTU. Bhruncnenue npeaesnon
@opmynsl M IpaBWwiIa | ocienoBarenbHocTeld. [lpemen ¢yHkmuu Ha OeckoHewHOCTH. [Ipenen (yHKIMU B TOUKe.
maddepennupoBanusa | [Ipupamenne aprymenrta. [lpupamieHue (yHKOuMW. 3amadd, MPUBOIIIIUAE K TOHSATHIO
npon3BoiHOM. OnpeiesieHue MPOU3BOHON. AJITOPUTM OTHICKAHUS MIPOU3BOTHOM
Kom0unnpoBanHoe 3aHsiTHe
Tema 6.2 Conep:xanue y4e0OHOro MmaTepuaja

[IpousBoiHBIE CYMMBI,

dopmyiel quddepenuupoanus. [Ipasuna quddepeHmpoBanus

pa3sHOCTH KomMOuHMpoBaHHOE 3aHATHE
MIPOU3BEACHUS,
YaCTHOTO
Tema 6.3 Conep:xaHue y4eOHOIro MmaTepuaja
[IpousBoaHbIE Omnpenenenue  cinokHOW  QyHKIuU. [Ipou3BogHAsT ~ TPUTOHOMETPUYECKUX  (YHKIIHMA.
TpuroHoMerpudeckux | IlponsBomHas cioxHOU QyHKIIMH
GyHKumi. KomMOnHupoBanHoe 3aHATHE
[IpousBogHas
CIIO’)KHOH (hYHKITUU
Tema 6.4 Coaepikanue y4eOHOro MaTepuajia
Ilonsrue o [Tonsatue wemnpeppiBHOKW (yHkumu. CBoiicTBa HenmpepblBHONW (GyHKIMU. CBS3b MEXIY
HCTIPCPLIBHOCTH HEMpPephIBHOCTHIO U U depeHIpyeMOCTbI0 (QYHKIMH B TOYKE. AJNTOPUTM pelIeHUs
byniumn. Merox HEPaBEHCTB METOJOM MHTEPBAJIOB
WHTEPBAJIOB
Kom0OnnnpoBanHoe 3aHsiTHE
Tema 6.5 Conepxanue yueOHOro Marepuaja

I'eomerpuueckuii u
¢bu3nveckuit CMbICI

I'eomeTpuueckuil cMbICT TPOU3BOAHON (PYHKIMU — YIrIIOBOM KOA(M(GUIMEHT KacaTelbHOU K
rpadpuky (QyHKIMM B TOYKe. YpPaBHEHHE KacaTelbHOM K rpaduky ¢QyHKUUU. AJITOpUTM

IIPOU3BOIHOM COCTaBJICHUS YpaBHEHHMsI KacaTelbHOM K rpaduky pyHkuun y=f(x)
KoMOnHMpOBaHHOE 3aHATHE
Tema 6.6 Coaepikanue y4eOHOr0 MaTepuajia

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-06,
OK-07
TK-2.1, TIK-
2.4

28




Dusnyeckuil CMBICH
IIPOU3BOIHOM B

Ousnueckuil (MEXaHUYECKUH) CMBICT TMPOU3ZBOJHON — MIHOBEHHass CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (t)

npodeccuoHanbHblX | [lpakTHYECKOE 3aHATHE
3aj1a4ax
Tema 6.7 CojaepikaHue yueOHOro MaTepuajia
MOHOTOHHOCTB Bo3spacranue u yObiBaHue QyHKIIMU, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (DYHKIMU 3HAKY
¢dbyakun. Toukw npous3BogHOM. IIoHATME NPOU3BOJHOM BBICHIErO TMOPSAKA, COOTBETCTBUE 3HAKa BTOPOH
JKCTpEMyMa MIPOM3BOJIHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajaud Ha MaKCUMYM H
MUHUMYM. [loHATHE acUMOTOTHI, CIOCOOBI MX ONpEeAeNeHUs. AJTOPUTM HCCIIETOBAaHUS
(YHKIIMH U IOCTPOEHMUS €€ rpadrKa ¢ MOMONIbIO NPOU3BOAHOM. JIpoOHO-TMHEHAsT QyHKIUS
Kom0unnpoBanHoe 3aHsiTue
Tema 6.8 Conep:xaHue yueOHOro MaTepuaja
Uccnenosanue
yHKLMH 1 UccnenoBanue pyHKINKM HA MOHOTOHHOCTb U ITOCTPOEHHE I'PaUKOB.

MOCTpOEeHHE IpapuKoB

KoMmOuHnpoBaHHOE 3aHsSITHE

Tema 6.9 Hanbomnbiee

Conep:kanue y4e0HOro MaTepuaJia

Y HanMEHbIIIee
3Ha4YeHHs (PYHKITIH

Haxoxxnenne HanOOBIIET0 W HAMMEHBIIETO 3HAYCHWW (PYHKIHH, TOCTpoeHHE TrpaduKkoB
MHOTOUWICHOB C MICTIOJIb30BAaHUEM ariapara MaTeMaTHUECKOTO aHAJIN3a

KomOuHupoBaHHoOe 3aHsAITHE

Tema 6.10

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKkaHNe (CoAepKaHue MPUKJIATHOTO MOIYJIs1)

Haxoxnenue

Haumensbiiiee 1 HanOoIbIIEE 3HAUSCHHE (I)YHKHI/II/I

ONTHMAJILHOTO
pe3ynbTaTa C
MTOMOIIBIO
MPOU3BOJHON B
MPAKTUYECKUX 3aJ1adax

IIpakTHYeckoe 3aHATHE

Tema 6.11 Conepxanue yueOHOIro Marepuasa
Pemenue 3anau. @opmynsl U mnpaBwia aupdepenuupoBanus. MccnenoBaHue QYHKIMA € TIOMOILIBIO
ITpousBoaHas npoun3BoHoM. Hanbombiiee 1 HaMeHblIee 3HaueHUs] QyHKIUU
byHk1UY, ee KonTpoabnas padora
IIPUMEHEHHE
Paszpen 7. MHOrOrpaHHMKH M TeJ1a BpallleHUs OK-01, OK-
Tema 7.1 Coaepikanue y4eOHOro MaTepuajia 02, OK-03,
Bepuunsl, pebpa, IlonsiTue MHororpaHHuka. Ero sjneMeHTh: BeplMHBI, pebpa, rpanu. uaronHans. CeueHue. OK-04, OK-
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IPaHU MHOTOTPaHHUKA

BalInykiiple ¥ HEBBITYKIIBIE MHOTOI'PAaHHUKHU

KOMﬁI/IHI/IPOBaHl-Ioe 3aHATHE

Tema 7.2
[Ipusma, ee
COCTAaBJIAIOLINE,
ceuenue. [Ipsamas u
IpaBHJIbHAsA IPHU3MbI

Conepxanue yueOHOro Marepuasa

[Nonsitne nmpusmel. Ee ocHoBanus u GokoBbie rpaHu. Breicota nmpusmel. [IpsMas n HakiIoHHAs
npusma. [IpaBuiibHas npusma. Ee ceuenue

KOMﬁHHHpOBaHHoe 3aHATHE

Tema 7.3
[Tapannenenunen, kyo.
Ceuenue ky0a,

Conep:kaHue y4e0HOro MaTepuaJia

[Tapannenenumnen, CBOMCTBa MPSAMOYroJIbHOTO Tapauienenunena, kyo0. Ceuenue KyoOa,
napauiesienumnea

napajuieenumnea KoMmOunnpoBanHoe 3aHsiTue
Tema 7.4 Conep:xanue y4e0OHOro MmaTepuaja
[Tupamupa, ee I[upamuga u ee smementhl. CeueHue nupamuabl. [lpaBwibHasg mnupamuaa. Y cedeHHas
COCTAaBJISIOIINE, nupamMua

ceuenue. [IpaBunbHas
nupamuaa. YceueHHas
nupamuia

KoMOuHnpoBaHHoe 3aHsITHE

Tema 7.5
BokoBas u nmoiHas
MMOBEPXHOCTD MPU3MBI,

Conep:xxanue y4eOHOro maTepuasa

HJ'IOH_[EII[L OOKOBOI U IMOJIHOM IMOBCPXHOCTH IPU3MBbI, TUPAMHUIbI

KomOuHupoBaHHoOe 3aHAATHE

TUPAMHU/JIBI
Tema 7.6 Conep:xaHue y4eOHOro marepuasa
Cummertpus B kyOe, | CUMMeTpHUss  OTHOCHUTEIBHO  TOYKHM, MpsMOW, Iuiockoctd. CumMerpuss B KyoOe,
napajuiefienunese, napajuiesienunesie, npusMe, nupammuie
IIpU3Me, NUpamMue Kom0OnHnpoBaHHoe 3aHATHE
Tema 7.7 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHUe (CoiepKaHue NPUKJIIATHOTO MOLYJIs1)

[Ipumepsl cuMmeTpHii
B npodeccuu

CummeTpus B IpUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

IIpakTH4eckoe 3aHATHE

Tema 7.8 Coaepikanue y4eOHOr0 MaTepuajia
IIpaBunbHbIE [TonsTHE NpaBUIBHOTO MHOTOrpaHHKKa. CBOMCTBA TPaBUJIBHBIX MHOTOTPaHHHUKOB
MHOTOI'PAaHHMKH, UX IIpakTH4eckoe 3aHATHE
CBOICTBa
Tema 7.9 Coaepikanue y4eOHOro MaTepuajia

05, OK-06,
OK-07
TK-2.1, TIK-
2.4
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Hwmaap, ero

Hununap u ero snementsl. CeueHue MIMHApA (IIapajuleIbHOE OCHOBAHUIO U ocH). Pa3zBepTka

COCTaBJISAIOLIHE. HUAJTUH]pA
Ceuenne nunveapa | KomOMHHpOBaHHOE 3aHSITHE
Tema 7.10 IIpogeccuoHaIbHO-OPHEHTHPOBAHHOE COJIep:KaHMe (Co/iep:KaHMe MPHUKJIAJHOT0 MOLYJIsl)
Komnyc, ero Konyc u ero snementsl. CeueHne KoHyca (IapajijielIbHOE OCHOBAHUIO U MPOXOJSIIEE Yepes3
COCTaBJISAIOLIHE. BEpIINHY), KOHMYECKHE ceueHus. Pa3BepTka KoHyca
Ceuenue KoHyca IIpakTHYeckoe 3aHATHE
Tema 7.11 CoaepxxaHue y4eOHOro Marepuasa

Y cedeHHblI KOHYC.
Ceuenune yCe4eHHOTO

Yceuennslil konyc. Ero obpa3zyromas u Beicota. CeueHne yced4eHHOro KOHyca

KOMﬁHHHpOBaHHOC 3aHsATHE

KOHYyca
Tema 7.12 Conep:xanue y4e0OHOro MmaTepuaja
[Iap u chepa, ux [Tap u cdhepa. Bzanmuoe pacnonoxenue chepsl U miockocTr. Cedenne mapa, chepbl
CeYyeHUs KoMOuMHMpOBaHHOE 3aHATHE
Tema 7.13 Conep:xaHue y4e0OHOIro MmaTepuaja

IlouaTue 06 0ObeMe
tena. OTHOIICHUE
00BEMOB IT0J00HBIX
Tel

[Tonsatue 06 o6veme Tena. O6beM Kyda U IPAMOYTroasHOTO apaenenuneaa. O0beM MPU3MbI
u mrHIpa. OTHOIIEHHE 00beMOB TOI00HBIX Tel. [ €OMEeTpUYECKU CMBICT ONIPEACTUTENS 3 -
r'o MopsIKa

KomOuHMpOBaHHOE 3aHAATHE

Tema 7.14
O0BEMBI U IJIOIIAIN
MMOBEPXHOCTEH TeI

Conep:xanue y4yeOHOro MmaTepuaja

O6bembl mupaMubl U KoHyca. O0beM mmapa. [1nomaam noBepxHocTel Te

KomOuHMpoBaHHOE 3aHsATHE

Tema 7.15 Conep:xaHue y4eOHOro MmaTepuaja
Kombunanuu KoMOuHaImm reoMeTpuueckux Tes
MHOTOTPaHHUKOB U T€1 | [IpakTH4YecKoe 3aHATHE

BpalleHus
Tema 7.16 Copepxanue yueOHOro Marepuasa

I'eomerpuueckue Hcnons3oBaHne KOMOMHAIMii MHOTOI'pDAaHHMKOB M Tel  BpallleHHs B  MPaKTHKO-

KOMOMHAIMK Ha OPUEHTUPOBAHHBIX 3a7a4ax
ITPAKTHKE IIpakTHYecKoe 3aHATHE
Tema 7.17 Coaepikanue y4eOHOro MaTepuajia

Pemenue 3amau.
MHOrorpaHHuKu u

OOBbeMEBI U IJIomaan MOBCPXHOCTU MHOTOTPAHHUKOB U TCJI BpAllICHU A

KonTtposabHas pabora
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TeJa BpalleHus

Pa3nea 8. IlepooOpa3Hasi pyHkumuu, ee npuMeHeHne OK-01, OK-
02, OK-03,
Tewma 8.1 Conepxxanue yueOHOro Marepuasa OK-04. OK-
[TepBooOpa3zHas 3amaya O BOCCTAHOBJICHMHM 3aKOHA JBIDKEHHUS TI0 U3BECTHOW ckopoctH. IloHsiThe 05 OI’(-OG
¢ynkuuu. [IpaBmia | uarerpupoBanus. O3HAKOMJICHHE C MOHSATHEM HHTErpaja M MEpBOOOpa3sHOM it (PyHKIMH (’)K-07 ’
HaXOXK/ICHHS y=f(x). Pemenwe 3amad Ha CBS3b NEpPBOOOpPa3HOW W €€ IPOM3BOAHOMN, BBIYHCICHUE [IK-2.1. TIK-
1epBOOOPA3HBIX nepBooOpa3Hoil s manHOW QyHKIMH. Tabmuma Gopmyn A HAXOXKICHHUS MEePBOOOPa3HBIX. 2 A:
W3yueHne mpaBuiia BEIYHACICHHUS TIEPBOOOpa3HON
Kom0uHupoBanHoe 3aHAITHE
Tewma 8.2 Conepxxanue yueOHOro Marepuaja
[Tnomane 3amaun, TPUBOAANINE K TIOHSATHIO OMPEICIICHHOTO HWHTErpajia — O BBIYMCICHHUU TUTOIIAIH
KPUBOJIMHEHHOM KPUBOJIMHEWHOW Tparenuy, O TepeMelleHnH TOoukd. [loHsATHe ompenen€éHHOTO WHTerpana.

Tpaneuu. Popmyna
Herorona — JleiitOauna

I'eomerpuueckuil 1 (u3MUECKUl CMBICI OIpeaeraeHHoro uHTerpaina. @opmyna HeioroHa—
JletiOuuta

KomOuHupoBaHHOE 3aHAATHE

Tema 8.3
Heonpenenennsiit u

Conep:xanue y4yeOHOro MmaTepuaja

[TonsiTHEe HEOTPEIEIEHHOTO UHTETpajia

OTpEICIICHHBIA Kom0uHupoBaHHOe 3aHATHE
UHTETPaJIbl
Tema 8.4 Coaepikanue y4eOHOro MaTepuajia

[Tonsatue 06
oTpeeIeHHOM
MHTErpaie Kak

II0LIaAx
KPUBOJMHEUHOU
Tpanemnuu

FGOMeTpI/I‘{CCKI/Iﬁ CMBICJI OIIPCACIICHHOT'O NHTCI'pajia

KomOuHMpoBaHHOE 3aHATHE

Tema 8.5
OnpeneneHHbIi
WHTErpai B )KU3HU

IIpogdeccnonaIbHO-OPHEHTHPOBAHHOE COJeP:KaAHUE (COAepPKAHHUE MPUKJIATHOTO MOILYJIs1)

I'eomerpuueckuii cMbich onpezeaeHHoro uurerpaina. @opmyna Hetotona - JleitOnuma.
Pemenne 3amau Ha NpUMEHEHHME HMHTErpaja Juls BBIUMCIEHHMS (U3NYECKUX BEJIHYUH U
IJIoIaaen
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HpaKTH‘leCKOC 3aHATHE

Tema 8.6
Pemenue 3amgau.
[lepBooOpa3Has

¢byHKIMH, ee
MIpUMEHEHHE

Conepxxanue yueOHOro Marepuaja

[TepBooOpaznas dhynkiuu. [IpaBuna HaxoxaeHus nepBooOpaszHeix. Ee mpumenenue

KonTpoabHnas padora

Pa3nen 9. Crenenu u kopuu. CreneHHas GyHkuus

Tema 9.1
Crenennas pyHKUIMS,
€c CBOMCTBA

Conep:kanue y4e0HOr0 MaTepuaia

TToHATHE KOPHS N-0if CTENEHN N3 JICHCTBUTENBHOTO urcaa. DyHKIME y = VX WX cBO#CTBA U
rpa¢uku. CBOMCTBA KOPHS N-OM CTENEHU

KoMOuHunpoBaHHoe 3aHsITHE

Tema 9.2
[IpeobpazoBanue
BBIPAXKEHUI C KOPHIMHU
N-0¥ CTeneHn

Conep:xanue y4yeOHOro marepuasa

[IpeoOpa3zoBanue nppallMOHATBHBIX BBIPAXKEHHMA

KomOuHupoBaHHOe 3aHAATHE

Tema 9.3
CBoOJiCTBa CTENEHHU C
paIrMoHAIBHBIM H

Conep:xanue y4yeOHOro MmaTepuaja

[onsiTe creneHu ¢ JIIOOBIM palMOHAEHBIM MoKa3areieM. CTeneHHble (PyHKIMH, UX CBOICTBA
U rpaduKu

JICCTBUTEIbHBIM KomOunupoBanHoe 3anaTHE
MoKazaTeasiMu
Tema 9.4 Conep:xanue y4yeOHOro MmaTepuasa
Pemenne PaBHOCHIIBHOCTE MppallOHATBHBIX YPAaBHEHUN U HEpaBEHCTB. MeTo bl UX penieHus. Penienue
UppalMOHATBHBIX MppalMOHANILHBIX YPAaBHEHHUH U HEPABEHCTB

YPaBHEHUH U
HEPABEHCTB

KoMmOnHnpoBaHHOe 3aHsITHE

Tema 9.5
CreneHu 1 KOpHHU.
Crenennas GyHKIUSA

Conepxanue yueOHOro Marepuasia

Omnpenenenue creneHHON (yHKUUU. Vcrnonp30BaHUe €€ CBOMCTB MPH PELICHUH YpaBHEHUN U
HEPABEHCTB

KomMmOnHnpoBaHHOE 3aHsITHE

OK-01, OK-
02, OK-03,
OK-04, OK-
05, OK-07
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Pa3nea 10. [loka3atenbHas QyHKIUA

OK-01, OK-

Tema 10.1 Copep:xanue y4yeOHOro MaTepuajia 02, OK-03,
IToxa3aTennHas CreneHb C TPOM3BOJIBHBIM JIEHCTBUTEIBHBIM TOKazareneM. OrmpezesieHne MOoKa3aTelIbHON OK-04, OK-
(GyHKIHA, ee CBOWCTBA | QyHKIMHU, €€ CBOWCTBA W rpaduK. 3HAKOMCTBO C NMPUMEHEHHEM MOKA3aTeNbHON (YHKIHUH. 05, OK-07
Pemenue mokazarensHBIX YpaBHEHHH (PYHKIIMOHATEHO-TPAQUICCKIM METOI0OM
Kom0unupoBanHoe 3aHsiTHE
Tema 10.2 Conepxxanue y4eOHOro Marepuaja
Pewrenne Pemrenne mnoxa3zarenbHBIX YpAaBHEHMH METOJOM YpPaBHUBAaHHs IIOKa3aTelIed, METOJIOM
IIOKa3aTeJIbHBIX BBE/IICHUS HOBOW IMEPEMEHHOH, (QYHKUMOHAIbHO-TpaduyeckuM MeToJoM. Perienue
YpaBHECHHI U MOKa3aTeIbHBIX HEPABEHCTB
HEPAaBEHCTB IIpakTHyeckoe 3ansiTHE
Tema 10.3 Conep:xanue y4yeOHOro MmaTtepuaja
Cucrembl Pemenue cucteM nmoka3areynbHbIX YpaBHEHHI
II0Ka3aTeIbHbIX KomOunnpoBanHoe 3ansTue
ypaBHEHU U
Tema 10.4 Conep:xanue y4yeOHOro MmaTepuaja
Pemenue 3amay. Pemenne mnoka3zaTenbHBIX YpaBHEHHH METOJOM YpaBHHBAHHUS TIOKa3aTeled U METOAO0M
[TokazaTenbHas BBEJICHUS HOBOM IepeMEHHOM. Penienne nokazareabHbIX HEPABEHCTB
GbyHKLUA KonTpoabHnas pabora
Pasznea 11. Jlorapudgmebl. Jlorapupmmuyeckasi QyHKIus OK-01, OK-
Tema 11.1 Conep:kanne y4eGHOro MaTepuasia 02,
Jlorapugm uucna. Jlorapudm uncna. JlecATHUHBIN ¥ HATYPaIbHbIH JIOrapu(MbI, 4UCIIO € OK-03, OK-
JecsaTuaHbIi 1 Kom0uHMpoBaHHOE 3aHATHE 04,
HATypaJIbHbBIN OK-05, OK-07
Jorapu(Mbl, YUCIIO € [K-2.1, T11K-
Tema 11.2 Conepxanue y4e0HOI0 MaTepualia 2.4
CaoiicTBa Cgoiictsa norapugpmon. Oneparus 1orapupMUpoOBaHUSI.
norapumMos. KoM0uHMpOBaHHOE 3aHATHE
Onepanus
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norapupMUpOBaHUS

Tema 11.3
Jlorapudmrmdaeckas
(GyHKLMS, ee CBOICTBA

Conepxxanue yueOHOro Marepuaja

Jlorapudmmueckas (GyHKIUS U €€ CBOHCTBA

KOMﬁHHHpOBaHHOG 3aHATHE

Tema 11.4
Pemenue
JorapuPpMUIecKux
YpaBHEHUU U

Conepxxanue yueOHOro Marepuasa

[Nonsitne norapudmuveckoro ypasHeHus. Onepars MOTeHIUPOBaHUA. TPy OCHOBHBIX METO/1a
pemeHuss  JIOTapU(PMUUYECKUX  YpaBHEHUM: (GYHKIMOHATBHO-TPaQUIECKUH,  METO
MOTEHIIMPOBAHMSI, METOJ1 BBEJIEHUSI HOBOM NiepeMeHHoM. Jlorapudmuueckue HepaBeHCTBA

HEPABCeHCTB Kom0ununpoBanHoe 3ansiTue
Tema 11.5 Conepxxanue yueOHOro Marepuaja
CucreMmsl ANTrOpUTM pelIeHusl CUCTEMBbl ypaBHEHUN. PaBHOCUIIBHOCTD JIOTapu(MUUECKUX YpaBHEHUIN U
Jorapu(pMUUECKUX HEPAaBEHCTB
ypaBHEHUM KoMOnHHpOBaHHOE 3aHATHE
Tema 11.6 IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COECPKAHUE (COAePKAHUE TPUKJIATHOTO MOLYJIs)

Jlorapudmsl B
MPUPOJIC U TEXHHUKE

[Ipumenenne norapupma. Jlorapupmuueckas crnmpaidb B Tpupojse. Ee Maremarudeckue
CBOMCTBaA

IIpakTHYeckoe 3aHATHE

Tema 11.7 Conep:xanue y4yeOHOro MmaTtepuaja
Pewrenue 3anau. Jlorapudmuueckas pyHkius. Pemienrne npocTedmux JorapupmMUUecKux ypaBHEHHH
Jlorapudmer. Konrtpoabnas pa6ora
Jlorapudmuaeckas
byHKIHS
Pa3znen 12.MHo:kecTBa. DjieMEeHThI Teopuu rpagos OK-01, OK-
Tema 12.1 Conep:xanue y4e0HOr0 MaTepuaa 02,
MmnoskecTBa [Tonarue muoxecTBa. [ToamHo)kecTBO. Onepaiuu ¢ MHOKECTBAMU OK-03, OK-
KoM0uHHpOBaHHOE 3aHATHE 04,
Tema 12.2 TpodeccHonaaLHO-0PHEHTHPOBAHHOE COIeP:KAHME (COlepP/KAHNe MPUKIIATHOTO MOLYJIs) OK-05, OK-07
Omnepauuu ¢ Omnepanuu ¢ MHOKeCTBaMH. PelieHne nMpukIIaaHbIX 3a/1a4 [K-2.1, TIK-
MHOKECTBAMU IIpakTHYecKoe 3aHATHE 2.4
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Tema 12.3

Conepxxanue yueOHOro Marepuasa

I'padsr [Monsitue rpada. Csa3HbIA rpad, nepeBo, HUKI rpad Ha MI0CKOCTH
IpakTuyeckas padora
Tema 12.4 Coaep:xkanue yueOHOro MaTepuajia

Pemenue 3amgau.
MmuoxectBa, ['padsr n
WX IPUMEHEHHE

Onepam/m ¢ MHOxecTBaMH. Ornmucanue PCAIBbHBIX CI/ITyaIII/Iﬁ C IIOMOHIIBKO MHOXKECTB.
[Tpumenenue rpadoB K pelICHHUIO 3a/1a9

KounrtpoJsbHas padora

Paznen 13. DneMeHTHI KOMOMHATOPHKH, CTATUCTUKHU U TEOPUHU BePOSATHOCTEH

Tema 13.1
OCHOBHBIE IOHATHUA
KOMOMHATOPUKH

Conep:kaHue y4e0HOr0 MaTepuaJia

[TepecTaHoBKH, pa3MeIICHUS, COUYCTAHUSI.

KomOuHupoBaHHOE 3aHsITHE.

Tema 13.2
CoObITHE, BEPOSTHOCTh
coObITud. CioxeHue u

Conep:xanue y4yeOHOro marepuasa

CoBMecCTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH. Y CIIOBHAS
BEPOSITHOCTh. 3aBUCHUMBIE U HE3aBHUCUMBbIE COOBITUS. TeopeMbl O BEpOSITHOCTH MPOU3BEACHUS

YMHOKEHUE COOBITHH.
BEPOSITHOCTEMN
KomOuHuMpoBaHHOE 3aHAATHE
Tema 13.3 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHue MPUKIATHOT0 MOLYJIsl)

BepositHocTh B

OTHOCHUTENLHASA YacTOTa CO6BITI/I$I, CBOMCTBO €€ YCTOI\/'I‘{I/IBOCTI/I. CraTtucTudeckoe OIIpCACIICHUC

po(ecCUOHANBHBIX | BepOATHOCTH. OlieHKa BEPOSITHOCTH COOBITHS
3a1ayax IIpakTHyeckoe 3ansTHE
Tema 13.4 Conep:xanue y4yeOHOro MmaTepuasa
Jnckpernas Bunabl cnywaiineix BenuuuH. OnpeneneHue JUCKPETHOM Cily4ailHOM BEJIWYMHBIL. 3aKOH
CllydaliHas BEJIMYMHA, | pacmpelesieHus TUCKPETHON CiydyaifHO# Benn4ynHbl. Ee 4iClioBbIe XapaKTepUCTUKH
3aKOH €€ KoMmOnHnpoBaHHOe 3aHsITHE
pacnpeneneHus
Tema 13.5 Coaepikanue yueOHOro MaTepuajia
3agaun Bapuaunonnsiii psag. [loauron gactot u rucrorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKU psiaa
MaTeMaTUUEeCKOM Ha0JII01aeMbIX JTAHHBIX

OK-01, OK-
02,
OK-03, OK-
04,
OK-05, OK-07
TK-2.1, TIK-
2.4
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CTaTUCTHUKU

KOMﬁI/IHI/IPOBaHl-Ioe 3aHATHE

Tema 13.6
CocrasiieHue TaduL U
)II/IanaMM Ha HpaKTI/IKe

IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJeP:KaHUE (COAePKAHUE MPUKJIIATHOTO MOLYJIs1)

[TepBuunas o00OpaboTKa CTAaTUCTUYECKHX JaHHBIX. ['padudeckoe UX TpeICTaBJICHUE.

HaXO)KI[eHI/Ie CpCAHUX XapaKTCPHUCTHK, Ha6JIIOI[a€MI>IX JaHHBIX

IIpakTHyeckoe 3aHsITHE 4
Tema 13.7 Conep:xxaHue yueOHOro MaTepuaja
Pemrenne 3anau. OnemeHTsl KoMOMHAaTOpUKH. CoObITHE, BEpOATHOCTH COOBbITHS. CIIO)KEHHE W YMHOXEHHE
DIIeMEHTBI BEPOSATHOCTEMN
KOMOUHATOPHKH, KonTposbHast pa6ora 2
CTaTHCTUKH U TCOPUH
BEPOSITHOCTEN
Paznen 14. YpaBHeHus 1 HEpaBeHCTBa 28 OK-01, OK-
Tema 14.1 Conep:xaHue y4yeOHOr0 MaTepuajia 02, OK-03,
PaBHOCHIILHOCTh PaBHOCMIILHOCTL ~ ypaBHeHHWM M HepaBeHCTB. Omnpenenenus. OCHOBHBIE  TEOPEMEI OK-04, OK-
ypaBHEHHM 1 PaBHOCHWJIBHBIX TIEPEXOJAaX B YypaBHEHHMAX M HepaBeHCTBaX. OOIIME METOABI pEIICHHS 05, OK-06,
HepaBeHCTB. OOImMe | ypaBHCHHH: MEpexoJ] OT paBeHCTBA (QYHKIMHA K PABEHCTBY apryMEHTOB JUIS MOHOTOHHBIX OK-07
METO/IbI PEIIEHHUS] GyHKIMA, METON pasloKeHUs Ha MHOKUTEIM, METOJ BBEIEHUS HOBOM IEPEMEHHOM, 1K 2.1, IIK
(GYHKIMOHATBHO-TPadUUECKHIA METO T 4 2.4
KomOnHnpoBaHHOe 3aHsITHE
Tema 14.2 Conep:xanue y4yeOHOro MmaTepuasa
I'papuueckuiit meton | OOIIMEe METOABI pEIICHHS HEPABEHCTB: IIEPEXOJ OT CPaBHEHUS 3HAYCHHH (QYyHKIHMH K
pelleHs ypaBHEHUN, | CPaBHCHHIO 3HAYCHWH AapryMEHTOB JUIsi MOHOTOHHBIX (YHKIMH, METOJl HHTEPBAJIOB,
HEpPaBEHCTB GyHKIIMOHATBHO-Tpaduueckuii Meron. ['paduyeckuii MeETOJN pEUICHUS ypaBHCHUH U
4

HCEPaBCHCTB

KomOuHupoBanHoe 3aHsiTHE

Tema 14.3 YpaBHeHus
1 HEPABEHCTBA C
MOYJIEM

Conepxanue yueOHOro Marepuasia

OnpeneHeHHe MOIYJIA. PaCKpBITI/Ie MOAYJIA IO OIPEACIICHUIO. HpOCTCﬁH.IPIC YpaBHCHUA H
HCEpPaBCHCTBA C MOIYJICM. HpI/IMeHeHI/Ie PAaBHOCHUIIBHBIX IICPEXOJ0B B OIPCACIICHHBIX THUIIAX
ypaBHeHI/Iﬁ 1 HEPABCHCTB C MOAYJICM
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Kom0OunnpoBanHoe 3aHsiTue 4
Tema 14.4 Coaepikanue yueOHOro MaTepuajia
YpaBHeHHUA U 3HaKoOMCTBO ¢ napameTpoM. [Ipocreline ypaBHEHHsI U HEPABEHCTBA C TapaMETPOM
HCPAaBCHCTBA C Kom0unnpoBanHoe 3ansiTue 6
napaMeTpamu
Tema 14.5 IIpogeccuonaibHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (Coiep:KaHMe MPHUKJIAHOTO MOLYJIs1)
CocraBienue u Pemienne TekcToBBIX 3a71a4 MPO(PECCHOHATIBHOTO COAECPHKAHUS
pelieHne IIpakTnueckune 3aHATHS 8
pohecCHOHATBHBIX
3aJ1a4 ¢ MOMOLIBIO
ypaBHEHUH
Tema 14.6 Conep:xanue y4yeOHOro marepuaja
Pemenue 3anau. OOme MeToabpl pELIeHWs YypaBHEHMHA. YpaBHEHHMS U HEPAaBEHCTBA C MOJYJIEM U C
YpaBHeHusa u rmapaMeTpamu 2
HEPABEHCTBA IIpakTnyeckoe 3ansTHE
IIpome:kyTouHnas arrectauus (JK3aMeH)
Bcero 234
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2.3. IlpumepHas TeMaTHKA KYPCOBBIX padoT — He NMPeAyCMOTPEHBbI.

2.4. TlpumepHas TemaTuka pedeparoB —
«Ponmb M MecTo MaTeMaTMKM B COBPEMEHHOM MHUpE IPU OCBOECHMM IPOQECCHOHATBHBIX

JMCIUTUTAH U B cepe MPpodheCcCHOHATTBHON JIEITEITEHOCTHY

2.5. IIpumMepHbBIii NepeYyeHb BONMPOCOB U MPAKTHYECKHX 32IaHUH K IK3aMeHY.
1. Uto Ha3bIBaeTCsl BEKTOPOM?

2. Kakue ObIBaIOT BEKTOPHI HA IJIOCKOCTH?

3.UeMy paBHO CKaJIIpHOE MPOU3BEACHIE BEKTOPOB?

4.Yemy paBHa ajuHa BeKTOpa?

5. Kak HaliTu yroj Mexy BEKTopamu?

6. UeMy paBeH yroy MEXIy BEKTOpaMmu?
7. Yemy paBHa JyiiHa BEeKTOpa?

8. UeMy paBHO CKaJsipHOE MPOU3BEICHUE BEKTOPOB?

9. YUemy paBHO BEKTOPHOE MPOU3BEACHNE BEKTOPOB?

10.
1.
12.
13.
14.
15.
16.

HavanpHoe nonsiTue crepeoMerpuu (onpeaeaeHre, OCHOBHbBIE TIOHSATHSA).
AXCHOMBI CTEPEOMETPHH.

CrencTBusa U3 aKCHUOM.

B3aumnoe pacrnosioxkeHue IByX NpsSMbIX B IPOCTPAHCTBE.

B3aumnoe pacnosoxeHue NpsMon U INIOCKOCTH.

[Ipu3Hak napannenbHOCTH MPSAMOM U TUNIOCKOCTH.

[Ipu3Hak napamuiesbHOCTH JABYX MJIOCKOCTEH.

17.TeopeMbl 0 mapaieIbHBIX MIIOCKOCTSIX.

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28
29.
30.
31
32.
33.
34.
35
36.
37.

N3o0pakenue Guryp B CTEPEOMETPHUH.

Bektopel B mpocTpaHCTBE.

[Ipu3Hak mnepneHAUKYISIPHOCTH MPAMOI U MIOCKOCTH.
[IpsmoyrosbHbIE.

JInuHa BexTopa.

YTr01 MeXIy BEKTOPaMH.

VYcioBus NeprneHuKyIIPHOCTH BEKTOPOB.

YcnoBue napanienbHOCTH ABYX MJIOCKOCTEH.

.Yron MCIKAY ABYMA IIJIOCKOCTSAMU.

UYro Ha3bIBaeTcs (QyHKIUCH?

. Uto Takoe o0iacTh onpeseneHus u o0nacTb 3HaYeHu GpyHKIuu?

UYro Ha3bIBaeTcs rpagukoM (GyHKIUU?
UYro Ha3bIBaeTCA NPOU3BOIHON (QYHKIIUM?

. KakoB reoMeTpru4ecKkuii CMbICII TPOU3BOTHOM?

KakoB ¢u3nuecknii CMbICI IPOU3BOJHOM?
Kakwue cBolicTBa NIpOM3BOJHON BbI 3HaeTe?
ITo kakuM (opmysiaM BBIYUCIISAIOTCS POU3BOAHBIE TPUTOHOMETPUYECKUX (PYHKIUI?

. Ilo kakum CI)OpMy.]'IaM BBITUCIISIFOTCA ITPOU3BOAHBIC CTEIICHHOM (I)yHKI_II/II/I?

ITo kakuM (opMysaM BBIYUCIISAIOTCS POU3BOIHBIE TOKA3aTENbHON (DYHKIIH?
ITo kakuM (opMynaM BBIUUCIISIOTCS IPOU3BOIHBIE JIorapupMudeckoit GpyHkumun?
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3. YCJIOBUS PEAJIMBAIIAU ITPOTPAMMBI YUYEBHOM JUCIIUILIVHBI

3.1. [lus peasu3auMu NporpaMmbl Yy4eOHOH JAMCHMIUIMHBI [JOJKHBI OBITH
NpeayCMOTPEHBbI cJIeAyIolie crielHaabHble TOMEIeHH s :

Kaduner MaTeMaTHMKH, OCHAIIEHHBII 000OpYIOBaHUEM M TEXHUYECKUMHU CPEICTBAMH
oOyueHus:

KommuekT yueOHo# Medenn:

y4eHU4ecKHue cTobl — 14 mr.,

CTynbs — 28 .,

IpenoaBaTesbckuii cton — 1 .,

nocka yae6Hast — 1 mr.,

TpuOyHa mManas — 1 wr.

Harasanblie cpeacTBa 00yueHus:

KOMIUIEKT y4eOHO-HaTISAHBIX TOCOOMH (TJIaKaThl, pa3gaTouyHblid Marepuan) — 12 mr.,
KOJUIEKIIMSI CIIOBAape pyccKOro sA3blka — 4 MIT., KOMIUIEKThl Y4€OHO-HArJISIIHOTO 000pYAOBaHMUS,
paboyas mporpamma JIUCHUILUINHBL, (POHIbI OLIEHOYHBIX CPE/CTB.

Texnnueckue cpeacTBa odydeHusi: HOyTOyk — 1 mT., pabodee MECTO TPErno1aBaTens,
MEepCOHANbHBI  KOMIBIOTEp ¢ mHoAkiIoueHueM K cetd  «MHTepHeT», mepeHOCHOe
MYJIbTUMEANITHOE 000pyI0oBaHKEe (BUACOMIPOCKTOP, SKpaH, KOJIOHKH) — | mIT.

IIporpamMmmHoe od0ecrieyenune o0mero u NpogeccHoHAJIbLHOr0 HaA3HAYCHHUA:

Microsoft Office Professional Plus 2016 Russian Academic OLP 1 License No Level,
Microsoft WINHOME 10 Russian Academic OLP 1 License No Level Legalization Get
Genuine, Microsoft Windows Professional 10 Sngl Upgrade Academic OLP 1 License No Level,
Adobe Reader, Google Chrome.

3.2. UudopmannonHoe odecriedeHne peaju3alui NporpaMmmbl

[TepedyeHr pekoMeHIyeMbIX YUeOHBIX M3aHul, HTepHET-pecypcoB, AOMOTHUTEIHHON
JTUTEpaTyphbl

3.2.1.OcHoBHasi JIuTEpaTypa:

1. Kynmukos, B. B. Jluckpernas maremaruk: ydeOHOoe mocobue / B. B. Kymukos. —
Mockpa: PUOP: UH®PA-M, 2020. — 303 c¢. — (Cpeanee npodeccroHaibHOE 00pa3oBaHue). —
ISBN 978-5-369-01826-2. — Tekcr: anekrpounsiii. — URL: https://znanium.com/catalog/
product/1045945

2. FOxno, H. C. Maremaruka: yueOnuk / H.C. FOxno. — Mocksa: UH®PA-M, 2021. —
204 ¢. — (Cpennee npodeccuonansroe oopazosanue). — DOI 10.12737/1002604. — ISBN 978-
5-16-014744-4. — Texkcrt: anexkrpounsiii. — URL: https://znanium.com/catalog/product/ 1002604

3.2.2. JlonoJHUTEIbHbI€ HCTOYHUKM:

1. I'yceBa, A. U. Jluckpernas matemaruka: cOopHuk 3amau / A. U. I'yceBa, B. C.
Kupees, A. H. TuxomupoBa. — Mocksa: KYPC: UH®PA-M, 2021. — 224 c. — (Cpennee
npodeccuoHanbHoe obpazoanue). —ISBN 978-5-906818-72-0. — Tekct snexrponnsiit. - URL:
https://znanium.com/catalog/product/1094740

2. Boponenko, A. A. JluckpeTHas MaTeMaTuka. 3a/ladydl U YIPaXHEHUS C PEIICHUSIMH:
yueOHo-MeTotmueckoe nocodue / A.A. Boponenko, B.C. ®denopoBa. — 2-e u3f., ucnp. —Mockaa:
NH®PA-M, 2020. — 105 c. — (Cpennee npodeccuonanbuoe odpazoBanue). - ISBN 978-5-16-
015671-2. - Tekct: anextponnsiid. - URL: https://znanium.com/catalog/product/1045617
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3.2.3. UntepHer-pecypcebl: Ilepeuens UHTEpHET-pecypcoB, HE0OX0AUMBIX 1JIA
OCBOEHMS THCHHUIIHHBI

st ocymiecTBiIeHUsT 00pa3oBaTENBHOTO IpoLecca MO AUCHUILIUHE, HCIOJIB3YIOTCS
CJIeIYIONIME IEKTPOHHBIE OnbnoTeunbie cucteMsl (ObC):

1. https://znanium.com/

2. http://urait.ru//

3. https://e.lanbook.com/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOI

JUCLUIINHBI

KoHnTponbuast oneHka pe3yinbTaToB OCBOEHHS 0O0LIe00pa30BaTeIbHOM JHCHUIIIMHBI
PacKpBIBAIOTCS Yepe3 AMCHUIUIMHAPHBIE PE3YNIbTaThl, HAIIPaBICHHbIE HA (GOpPMUpPOBaHHE OOIINX
1 TIpo)eCCHOHANBHBIX KOMIIETEHIINH 110 pa3/iesiaM U TeEMaM COJepKaHusl yIeOHOTO MaTepHaa.

Oobmasi/npodeccuonanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIIETeHI[U S MeponpusITHS

OK 01. BsiOupats cnoco6sr | P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, 1.5, | TectupoBanue
pelieHus 3amad | 1.6 VYceTHbI onipoc
npodecCuoHaTbHOM P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaTeMaTU4eCKHii
JIEITEIIbHOCTH o/c, 2.6 JUKTaHT
MPUMEHUTEIBHO P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 NunuBunyanbHas
K pa3JIMYHbIM KOHTEKCTaM P 4, Temn 4.1, 4.2, 4.3,4.4, 4.5, 4.6, | camocTOosSITCIbLHAS

4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 paborta

PS5, Temsr 5.1,5.2 [IpencraBnenue

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yIbTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,

MPAKTHYECKUX padoT
3anuTa TBOPYECKHUX

7.7 M-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | paboT

7.12,7.13,7.14,7.15, 7.16, 7.17 3ammTa

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTposnbhas

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabora

11.4,11.5, 11.6 IT-o/c, 11.7 Brimonaenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3aMEHAIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amaHwmii

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 02. Ucnonw3zoBate | P 1, Tema 1.1, 1.2, 1.3 TI-0/c, 1.4, 1.5, | TectupoBanue
COBpPEMEHHBIC cpenctBa | 1.6 YcTHBIH onpoc
MOMCKA, aHaau3a u | P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | Maremaruueckuii
UHTEpIpeTaIun o/c, 2.6 JIUKTAHT
nHpopManuu, n | P3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
nH(pOpPMaMOHHBIE P 4, Temnr 4.1, 4.2, 4.3, 44, 4.5, 4.6, | camocToATeIbHAs
TexHosioruu i BeimonHeHus | 4.7 [1-o/c, 4.8, 4.9, 4.10, 4.11 paborta
3a7a4 npogeccuonansHoi | P 5, Temsr 5.1, 5.2 IIpencrasienue
JIeSITeILHOCTH P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1I-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2, 12.3,12.4

IPAaKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

3amura
WH/IMBUTyaJIbHBIX
IIPOEKTOB
KoHTpobHas
pabora
Beinonnenue
9K3aMEHALMOHHBIX
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amanuii

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144,

14.5 IT-o/c, 14.6
OK 03. [TIImamupoBare u | P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
peann3oBbIBaTh coOcTBeHHOE | 1.6 VYerHbIM onpoc
npodeccrnoHaIbHOE u | P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 1I- | Maremarnueckuii
JIMYHOCTHOE pa3Burue, | o/c, 2.6 JIMKTAHT
MPEITPUHUMATETBCKYIO P 3, Temnt 3.1, 3.2, 3.3 T1-o/c, 3.4 NunuBunyanbHas
JIeATEIIFHOCTD B | P4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTeJILHAs
npodeccuonaneHoit  cepe, | 4.7 [1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
ucnosib3oBatb 3HaHusg 1o | P 5, Temsr 5.1, 5.2 IIpencraBienue
¢unancoBoii rpamoTHoctu B | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB
Pa3IUYHBIX *)m3HeHuelx | 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPaKTUYECKUX padboT
CUTYaIHIX P 7, Temwr 7.1, 7.2, 7.3, 7.4,7.5, 7.6, | 3ammra TBOpPYECKUX

7.7 1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | paGot

7.12,7.13,7.14,7.15, 7.16, 7.17 3ammTa

P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUTyJIbHBIX

P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 MIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTposbHas

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabora

11.4,11.5, 11.6 IT-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3aMEHAIlMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amanuit

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 04. Oddextusno | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aUMOJIEIICTBOBATH u|l6 YcTHBI onpoc
paborarb B koutektuBe u | P 2, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | MaremaTu4eckuit
KOMaHJie o/c, 2.6 IUKTAHT

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

P 4, Temn: 4.1, 4.2, 4.3, 44, 4.5, 4.6, | camocToATeIbHAs

4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabota

PS5, Temsr 5.1,5.2 [IpencraBnenue

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yIbTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,

IPaKTUYECKUX paboT
3ammra TBOPYECKHUX

7.7 1I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, | paboT
7.12,7.13,7.14,7.15, 7.16, 7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHUBUIyaJIbHBIX
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonrtponbHas
P 11, Temsr 11.1, 11.2, 11.3 IT-o/c, | pabora
11.4,11.5, 11.6 IT-o/c, 11.7 Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 3K3aMEHAIIHOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3aganuii
13.5 IT-o/c, 13.6
P 14, Temn 14.1, 14.2, 14.3, 144,
14.5 IT-o/c, 14.6
OK 05. Ocymectnars | P 1, Tema 1.1, 1.2, 1.3 [1-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO ¥ nOuchbMeHHYI0 | 1.6 YcTHBII 0npoc
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KOMMYHHKAITHIO Ha
rocy1lapCTBEHHOM SI3BIKE
Poccuiickoit  ®Penepanuu ¢
y4eTOM O0COOCHHOCTEH
COLIMAIBHOI0 U KYJIBTYPHOTO
KOHTEKCTa

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.711-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P1,Temal.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-

Maremarnyeckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
paborta
IIpencrasienue
pe3yabTaTOB
IIPAKTHYECKUX padoT
3amura TBOPUYECKUX

o/c, 2.6 pabot

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | MHAUBUIYaTbHBIX

4.71I1-0/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

PS5, Temsr 5.1,5.2 KonTposbHas

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pabota

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

P7,Temer 7.1,7.2,7.3,7.4,7.5, 7.6, | sK3aMCHAIIMOHHBIX

7.7 1I-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | 3amanuit

7.12,7.13,7.14,7.15, 7.16, 7.17

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

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

P12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 TI-o/c, 14.6P 9, Temsr 9.1, 9.2,

9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-o/c,

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

P 12, Temsr 12.1, 12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
OK 06. [posiBmsite | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
IpaXKJaHCKO- 1.6 VYcTHbIl onpoc
naTpuoTHUecKyro noszunuto, | P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | MaremaTuueckuit
JEMOHCTPUPOBATH 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JUKTAHT
Ooco3HaHHoe moBeneHue Ha | P 7, Temw 7.1, 7.2,7.3,7.4,7.5,7.6, | UnguBuayanbHas
OCHOBE Tpaguuuonueix | 7.7 I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | camocToATenbHas
00I1IeYeTTOBEUECKUX 7.12,7.13, 7.14, 7.15, 7.16, 7.17 pabota
neHHocTed, B Tom umcie ¢ | P8, Temnr 8.1, 8.2, 8.3, 8.4, 85, 8.6 [IpencraBnenue
y4ETOM rapmonmzauuu | P 14, Temnl 14.1, 14.2, 14.3, 14.4, | pe3ynabTaroB
MEKHALMOHAIIBHBIX u | 14.51I1-o/c, 14.6 MPAKTHYECKUX padboT
MEXPETUTHO3HBIX 3amuTra TBOPYECKHUX
OTHOIIICHUH, MPUMEHSITh pabot
CTaHJIapPThI 3amura
AHTHUKOPPYIITHOHHOTO WHIWBUAYATbHBIX
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IMOBEICHUS MIPOEKTOB
KontponsHas
paborta
Brinmonenue
AK3aMEHAIMOHHBIX
3aJlaHu i

OK 07. CopeiictBoBare | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue

COXpaHEHHI0  OKpyxaromei | 1.6 YcrHsIi onpoc

cpenbl, pecypcocoepexxkenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | Maremaruueckuit

IIPUMEHSATH 3HaHUSA 00 | 0/c,2.6 JUKTAHT

H3MCHCHHUHU ximmarta, | P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 NunuBunyanbHas

MIPUHIIUIIBI oepexnuBoro | P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocToATeNbHAS

npousBojyicTBa, 3pdexrurHo | 4.7 [1-0/cC, 4.8, 4.9, 4.10, 4.11 paborta

JICHCTBOBATH B | PS5, Temn 5.1,5.2 [IpencraBnenue

YpE3BBIYAHBIX CUTYALHIX P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,

MPAKTHYECKUX padoT
3amura TBOPUYECKUX

7.7 1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, | paGot

7.12,7.13,7.14,7.15, 7.16, 7.17 3ammTa

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBU Ty JIbHBIX

P9, Temsr 9.1,9.2,9.3,9.4,9.5 MIPOCKTOB

P 10, Temsr 10.1,10.2, 10.3, 10.4 KonTposbHas

P 11, Temsr 11.1, 11.2, 11.3 II-o/c, | pabora

11.4,11.5, 11.6 IT-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 AK3aMEHAIlMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, | 3amanwmii

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
IK 2.1. PaspabareiBate | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
TpeOoBaHUS K TIPOTPAaMMHEIM | 1.6 VCTHBII ompoc
MOIySIM Ha OCHOBE aHammsa | p 7 Tewmwr 2.1, 2.2, 2.3, 2.4, 2.5 II- | Maremarudeckuit
IIPOCKTHOU nu TCXHUYCCKOU O/C, 26 JTUKTAHT
AOKYMCHTAM — Ha — HPCIMET | p 3 Tenpr 3.1, 3.2, 3.3 [T-o/c, 3.4 NunuBunyanbHas
BIAUMOJICHCTBHA KOMIIOHCHT P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6, | camocToATeIbHAs

4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 paborta

PS5, Temsr 5.1,5.2 [IpencraBnenue

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | pe3yabTaTroB

1.6
P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-
o/c, 2.6

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

P 4, Temu 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.7 I1-olc, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1I-0/c,7.8,7.9, 7.10 Il-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

NPaKTUYECKUX paboT
3ammra TBOPYECKHUX
pabor

3amura
WH/IUBUyaJIbHBIX
IPOEKTOB
KoHTposbHas
pabora
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P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 134,
13.5 IT-o/c, 13.6

I[IK  24.  OcyumecTBisTh
pa3paboTKy TECTOBBIX
Ha0OpOB u TECTOBBIX
CIICHAapHEB ULt

MPOTPaMMHOTO 00€CTICUeHUS

P 1, Temal.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-
o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0/c, 3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-o0/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 II-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13, 7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 II-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

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

TectupoBanue
VYerHbIi onpoc
MaremaTnueckui
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
paborta
IIpencraBienue
pe3yabTaToOB
MPAKTHYECKUX padoT
3amura TBOPUYECKUX
pabot

3amura
WHIUBUTyJTbHBIX
MIPOEKTOB
KonTposbHas
paborta
Beinonnenue
AK3aMEHALMOHHBIX
3aJaHui
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