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2. OBLIASI XAPAKTEPUCTHKA PABOYEH ITPOI'PAMMBI
OBHIEOBPA30OBATEJIBHOU JUCHUIIJINHBI «OA.07 MatemaTnka»
2.1. MecTo IMCHUILIMHBI B CTPYKTYpP€e OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl
Oo6meobpa3oBarenbHas auciuiuimaa OJ1.07 MartemaTuka sBIsieTcsl 0053aTeIbHON YacThIO
obmieoOpa3oBarenpHOro IuKiIa oOpa3oBaTenbHOW Tporpammel B cootBeTcTBur ¢ GI'OC CIIO mo

npodeccun/crenuanbHocTH 44.02.05 KoppeknnonHas regaroruka B HauaabHOM 00pa30BaHHH.

2.2. I_Ie.]'ll/l U IINTIAHUPYEMBIE PE3YJbTATHI OCBOCHUSA TUCHUIIIMHBI:

2.2.1. Heau 1UCUMIJIMHBI

Copepxanmne mporpaMMmbl obmeoOpa3oBarensHoi  quctuuiiael  «OJ.07 MaTtemaTuka

HaIpaBJICHO HAa JOCTHIKCHUC CIICAYIOIINX LCTICH:

l. obecriedyeHne cHOPMUPOBAHHOCTH HPEACTABICHUH O COLMAIBHBIX, KYJIBTYPHBIX U
MCTOPHUYECKHX (haKTOpax CTAaHOBJICHHSI MAaTEMAaTHKH;

2. obecriedeHrne CcHPOPMUPOBAHHOCTH JIOTHUECKOTO, AJTOPUTMHUYECKOTO W MaTeMaTHYeCKOTO
MBIILIEHHUS,;

3. obecriedyeHrne CHOPMUPOBAHHOCTH JIOTHUECKOTO, aJrOPUTMUYECKOT0 U MaTeMaTHYeCKOro
MBILLUICHHUS;

4. obecriedeHrne cPOPMUPOBAHHOCTH YMEHHH MPUMEHSTH MOJYYCHHBIC 3HAHHS MPH PELICHUU

Pa3JIMYHBIX 3ada4;

5. obecrneucHue C(I)OpMI/IpOBaHHOCTI/I Hpe,[[CTaBJ'IeHI/Iﬁ 0 MATCMAaTHKE Kak qaCTu
O6I.H6“I€J'IOBC“I€CKOI>1 KYJIbTYPbI, YHUBCPCAJIIbBHOM SA3bIKEC HAYKH, IMO3BOJIAIOMIEM ONHUCBIBATH U

H3y4aThb pCAJIbHBIC ITPOLECCCHI U SABJICHUS.

2.2.2. Ilnanupyemble pe3y/IbTAaThl OCBOCHHS 0011¢00pa30BaTeIbHOM AMCIMIIIMHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHue TUCHUIUIMHA uMeeT npu popmuposanuu u pa3sutuu OK u I1K:

Kon HanmeHoBaHue pe3ynpTaTa 00yueHus
O0mme KOMIeTeHUMH

OK 01. Bri0upate ciocoOs! perieHus 3aay npo(ecCHOHANbHOMN NesTeTbHOCTH TPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTAM;

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA MOMCKA, aHATIM3a U WHTEPIIPETAMH HHPOPMALIUH
U HMHQOpPMAIMOHHBIE TEXHOJIOTUM JUIS BBINOJHEHUS 3a1ad  IpodeccuoHanbHOM
JESITENIbHOCTH,

OK 03. [InanupoBaTh W peanu30BBIBATH COOCTBEHHOE MNPOQPECCHOHANIBHOE U JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATENbCKYIO JEATelIbHOCTh B NpodeccHoHanbHON  cdepe,
UCIOJIb30BaTh 3HaHUSA MO (UHAHCOBOM TPAMOTHOCTH B Pa3IMUHBIX >KM3HEHHBIX
CUTYalLUsX;

OK 04. D deKkTHBHO B3aMMOIEHCTBOBATh U Pab0OTATh B KOJJICKTUBE M KOMaH/IC;
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OK 05. OcCymecTBIISTh YCTHYIO M NMHUCHBMEHHYI0 KOMMYHHUKAIMIO Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoit ®enepanyn ¢ y4eroM OCOOEHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa;

OK 06. [IposiBIATE TPaXkAaHCKO-NATPUOTUYECKYIO ITO3HMIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHHE HA OCHOBE TPAJUIIMOHHBIX OOIIEYETIOBEYECKUX LEHHOCTEH, B TOM YHUCIE C
YUCTOM IrapMOHU3alINU MCKHAIWMOHAJIBHBIX U MCKPCIIMT'UO3HBIX OTHOH_ICHI/If/’I, IMPUMCHATH
CTaHJApPThl aHTUKOPPYIIIMOHHOIO OBEICHMUSI;

OK 07. CopneiicTBOBaTh COXPAHEHUIO OKPYXKAIOLIEH Cpeibl, pecypcocOepereHH0, MPUMEHSTh
3HaHUs 00 M3MEHEHUHU KJIMMaTa, MPUHLHUIBI OEpeXxIIMBOrO MPOU3BOACTBA, YPPEKTUBHO
JICICTBOBAThH B UPE3BbIYANHBIX CUTYALUsX;




Kox u HaumeHoBanue gopMupyeMbIX

I[InanupyeMble pe3yJbTaThl 0CBOCHHS IMCUHUIIHHBI

KOMIIETeHIUI Oo6mue JucuuninHapHsele
OK 01. Beibupats criocoObl perieHus TOTOBHOCTD K TPYAY, OCO3HaHHE IIEHHOCTH BJAQJIeTh METOJaMHU JIOKa3aTelIbCTB, aJIrOpUTMaMHU
3a1a4 IpoQecCUOHATBHOM IEITENFHOCTH | MacTepCTBa, TPYAOTI00HE; pelieHus 3anad, YMCHHE bopMynHupoBaTh
MPUMEHUTEIBHO K Pa3IMYHBIM - TOTOBHOCTb K aKTUBHOU JESITELHOCTU orpezieNieHusl, aKCHOMbI U TEOPEMbl, NMPUMEHSTh HX,
KOHTEKCTaM; TEXHOJIOTHYECKON U COIMAIBHON HAPaBIECHHOCTH, MPOBOJUTh JIOKA3aTENbHBIE PACCYKICHHUS B XOJE
CIIOCOOHOCTH MHUIIMMPOBATD, IIJIAHUPOBATH U pelieHus 3a1ay;
CaMOCTOSITEIILHO BBITIOJIHATH TAKYIO ICATEIHHOCTS; - YMETh ONEpPUPOBATH TOHSTHUSIMH: CTENECHb YHCIIA,
- HHTEpEeC K pa3IndHbIM chepam npodecCHoHaIbHOM | JorapudmM uWcia; YMEHHE BBINOJIHATH BBIUMCIICHUE
JIESITEIIbHOCTH, 3HAUEHUH W  TpeoOpa3oBaHUS  BBIPAKEHHUU  CO
OBnazeHre yHUBEPCAIbHBIMU Y4EOHBIMU CTemeHsMH ©  Jorapupmamu, mpeoOpa3zoBaHUs
MO03HABATCIILHBIMU JICHCTBUSMMU: JTPOOHO-PAMOHATLHBIX BBIPAKCHHIA,
a) 0a30BbI€ JJOTUYECKHE ICHCTBUS: - yMETb ONEPUPOBATH MOHATHIMH: paAlOHAJIbHbIC,
- CAaMOCTOSTENIBHO (POpMYyITUpPOBATH U UppalMoHalbHbIC,  [MOKa3aTelbHBIC,  CTCIICHHEIC,
aKTyaJlu3upoBaTh MpobIeMy, pacCMaTpUBATh € norapudmuyeckue,
BCECTOPOHHE; TPUTOHOMETPHUYCCKHAE YPABHCHHSI M HEPABEHCTBA, X
- YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK WIIH CUCTEMBI;
OCHOBaHUS JJIsI CPABHCHHUSI, KIIACCU(DUKAIINN U - yMeTh OIEPHPOBATh MOHATHIMH:  (YHKIHS,
00001ICHUS; HeIpepbIBHAS byHKIHS, MIPOMU3BOIHAS,
- OTIPENIEISITH 1NN ACATEIIbHOCTH, 32/1aBaTh MepBOOOpa3Hasi, ONPEICIICHHBI WHTETPAT, YMETh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS, HaXOJWTh TPOU3BOAHBIE JJIEMEHTAPHBIX (YHKIIUH,
- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B WCIIOJIb3Ysl CITPABOYHBIC MaTepHAIIbl; WCCIICIOBATh B
paccMaTpUBaEMBbIX SIBICHUSX; OpOoCTeHINX ciydasx (YHKIIMM HA MOHOTOHHOCT,
- BHOCUTH KOPPEKTHUBHI B JICATCIIBHOCTD, OIICHUBATh | HAXOJIUTh HAWOOJIBIINE W HAaUMEHBIIHNE 3HAYCHUS
COOTBETCTBUE PE3YNIbTATOB IENISIM, OLICHUBATh PUCKU | QYHKIMM; CTPOUTh TpadUKd  MHOTOWIEHOB C
MOCIICACTBHH JIEATEITHHOCTH; HCIIOJIb30BaHUEM ammapara MaTEeMaTHYECKOTO
- pa3BUBATh KPEaTUBHOE MBIIILJICHUE MPU PELICHUH aHallM3a; TPUMEHATh TMPOU3BOAHYIO IPU pPElICHUU
YKU3HEHHBIX TIPOOJIeM 3aJad Ha  JBW)KCHHE,  pellaTh  IPAKTHKO-
0) 6a30BBIC UCCIIEIOBATENLCKHIE NEHCTBUS: OpUEHTHUPOBAaHHBIC 33Jaud Ha HauOoIbIIUEe U
- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOM M | HAMMEHBIIME 3HAYCHWS, Ha HAXOXKJICHUE TIyTH,
MIPOEKTHOM J1eATeHbHOCTH, HABBIKAMU Pa3peIIeHUs CKOPOCTH M YCKOPEHHUSI;
npooiem; - YMETh OIIEPUPOBATH MOHATUSIMH: pAlMOHAIbHAS
- BBISIBIISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U GbyHKIMS, MOKa3aTenbHast QyHKIIHS, CTeNeHHAs
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh THIIOTE3Y €€ byHKIMSA, TorapudmMudeckast GyHKIus,
pelleHus, HAaXOAUTh APTYMEHTHI JIJIsl I0KAa3aTeIbCTBA | TPUTOHOMETpUYecKue PYHKIMH, 0OpaTHBIE (PYHKIINH;




CBOMX YTBEPXKICHHI, 3a/1aBaTh apaMeTPhl U
KPUTEPHH PELICHHUS;

- AaHAJTU3UPOBATH MOJYYCHHBIC B XOJIC PCIICHHS
3aJa4un pe3y.]'IbTaTbI, KpI/ITI/I'-IeCKI/I OIICHUBATh UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCJIOBI/IHX;

- YMETh IIEPEHOCUTH 3HAHUS B MIO3HABATEILHYIO U
NPaKTUYECKYIO 00JIACTH KU3HEICATCIIbHOCTH;

- YMCTL HHTeI‘pHpOBaTB 3HAHUA U3 pa3HBIX
IPEIMETHBIX 00JIACTElH;

- BBIJIBUI'aTh HOBBIC UJICHU, HpeI[JIaFaTI)
OpPHUTHHAIbHBIE TIOXO/bI U PEIICHUS;

M CIIOCOOHOCTH MX HCIIOJIB30BAHMS B
[I03HABATEILHOM U COIHAILHOM IIPAKTUKE

yYMEHHUE CTPOUTH IPaPUKHA U3yUEeHHBIX (PYHKITUH,
WCIOJIb30BATh TPAPUKH MIPHU N3YUEHHUH MTPOLIECCOB U
3aBUCHUMOCTEH, IPU PELICHUU 3a]a4 U3 JIPYrux
y4eOHBIX IPEAMETOB U 33734 U3 pealbHOU )KU3HH;
BbIpaxaTb (opMyIaMHl 3aBUCUMOCTU MEXKIY
BEITMYMHAMU;

- YMeThb pelaTh TEKCTOBBIE 3aJ]aud Pa3HbIX TUIOB (B
TOM YHCJIe Ha IIPOLCHTHI, JOJHM U YacTH, Ha JBUKCHUE,
paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 3a7a4l
U3 00JIaCTH YIpaBJICHUS JUYHBIMU M CEMEUHBIMU
(uHaHCaMM); COCTaBISATH BBIPAKEHHS, YpaBHEHUS,
HEPAaBEHCTBA M HMX CHCTEMbI IO YCIOBHIO 3a/ayH,
UCCIIEJIOBATh IIOJyYEHHOE pELICHUE U OLEHUBAaTh
PaBI0NO00HOCTh PE3yNIbTATOB;

- yMeTh  ONEpPHPOBATH  TOHATHSIMH:  CpEIHEE
apudmeruueckoe, MeaHraHa, HauOoJbIIEee u
HauMEHbIlIEE  3HAYEHHUs,  pa3Max, Jucrepcus,
CTaH/IapTHOE OTKJIOHEHHE YHUCIOBOTO Habopa; yMeTh
U3BJICKATb, UHTEPIPETHPOBATH UHOPMALHIO,
OpeACTaBiICHHYI0 B TalnMuax, Ha JAdarpamMMax,
rpadukax, OTpaXkalollyld  CBONCTBA  pEaJbHBIX
HPOIIECCOB U SIBJICHUHN; NMPEACTABIATh HH(POPMALIHIO C
MOMOLIpI0  TaOMUI] M  AWarpamMM; HCCIEI0BaTh
CTaTUCTMYECKHE  JaHHble, B TOM 4YHCIEe C
MPUMEHEHHEM TPaPUUECKUX METOMOB M AJIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH MOHITUAMU: CIyYalHBIN OIBIT U
ciryyaitHoe coObITHE, BEpOSITHOCTD CIIy4aifHOro
COOBITHS; YMEHHE BBIYHUCIISITH BEPOSITHOCT C
UCIOJIb30BaHUEM IPahUIECKUX METO/I0B; IPUMEHSATH
(hOpMYJIBI CITOKEHHSI 1 YMHOKEHHS BEPOSTHOCTEH,
KOMOMHATOpHbIE (DAaKThI U (OPMYIIBI IPH PEIICHUH
3aJa4; OIIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HaKOMCTBO CO CIIy4alHbIMM BETMUYMHAMU; YMEHUE
MIPUBOANTH PUMEPHI ITPOSIBICHHUS 3aKOHA OOJIBIITNX




qrcen B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX;

- YMETh ONEPUPOBATH MOHATHIMHU: TOUKA, IIPSIMas,
IUIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yIol,
CKPEILMBAIOIINECS IPSIMBbIE, TAPAIIIEIIBHOCTD U
NEePHEHIUKYISAPHOCTD IPSIMBIX U IIJIOCKOCTEH, YToJl
MEXy IPSIMBIMH, YTOJ MEXIY MPSIMOH
IUIOCKOCTBIO, YTOJI MEXY INIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMH, PACCTOSTHUE MEXK]TY IIIOCKOCTSIMU; YMEHUE
UCIIO0JIb30BaTh NPH PEILICHUH 33]a4 U3yUCHHbIE (DAKThI
¥ TEOPEMBI TUNIAHUMETPHH; YMEHUE OI[CHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA;

- YMETh ONEPHUPOBATH MOHATHIMH: MHOTOTPaHHHK,
CeueHHe MHOIOI'paHHMKa, Ky0, mapajjienenumnes,
npu3Ma, MupamMua, GUrypa u moBepXHOCTb
BpALIeHUs, IIUIUHJP, KOHYC, 11ap, chepa, ceueHus
(burypsl BpameHus, IIOCKOCTh, Kacatomasics chepsl,
LWIMH/pa, KOHYCa, IUI0IIAab TOBEPXHOCTH
NUPaMU/IbI, TPU3MBI, KOHYCa, HWIHHIPA, II0IIAIh
cdepsl, 00beM Ky0a, MPSIMOYTOJIBHOTO
napaiesienuIesa, MipaMuIbl, IPU3MbI, IAJIHHIPA,
KOHYCa, Il1apa; yMEeHHUEe U300paxkaTb MHOTOIPaHHUKH U
MMOBEPXHOCTHU BPALICHHUS, HX CEUYCHHS OT PYKH, C
MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJCTB; YMEHHUE PACIIO3HABATH CUMMETPHIO B
IPOCTPAHCTBE; YMEHHE PAclO3HABATh IPABUIIbHbIE
MHOTOTPaHHHKH;

- YMETb ONEPUPOBATH MOHATHAMMU: ABHKEHHE B
MPOCTPAHCTBE, MOA00HBIE GUTYPHI B MPOCTPAHCTBE;
WCIOJIb30BATh OTHOLICHHUE IJIONIA/Iel TOBEPXHOCTEN U
00BEMOB NMOAOOHBIX QUTYp IIPU PEILICHUH 3a/]aY;

- YMETh BBIYUCIATH T€OMETPUYECKHE BEITUYHHbI
(mvHa, yrou, momaak, 00beM, TIOMAIL
MOBEPXHOCTH), UCIIOJIB3Ysl U3yUEHHbIE (POPMYIIBI U
METOJIBI;




- YMETh ONIEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJUHAT, KOOPAUHATBI TOUKU, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEICHUE, YTOJI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YKCJIO; HAXOJUTh C IOMOILBIO U3YUYEHHbBIX
(hopMysT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHUE
MEXAY JBYMSI TOUKaMU;

- YMETh BBIOMPATH MOAXO/SIINN U3yYSHHBIH METO/
JUIsl PEIIEHUs 3a]1a4l, PACIIO3HaBaTh MaTEMaTHUECKUE
(hakThl 1 MaTeMaTHYECKHE MOJIETU B IIPUPOTHBIX U
OOLIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; YMEHUE
NPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUI
POCCHIICKOM U MUPOBOM MaTEMAaTUYECKON HAYKH.

- YMETb ONIEPUPOBATH MMOHATUSIMU: OIIPEIECIICHHE,
aKcuoma, Teopema, ClieICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeNIbCTBO, PABHOCHIIbHBIE (POPMYITHPOBKY;
yMmeHue GpopMyInpoBaTh 0OpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPKAECHUE, TPUBOIUTD
IPUMEPBI U KOHTPIIPUMEPHI, UCII0JIb30BATH METO
MaTeMaTHUYECKON UHAYKIIUHU; IPOBOJUTH
JI0Ka3aTeNIbHbBIE PACCYXKACHMS IIPU PELICHUH 3a/1ad,
OLICHHUBATh JIOTHYECKYIO TPaBUIIBHOCTD PACCYKICHUM;
- YMETh OIEPUPOBATH MOHATUSIMU: MHOXKECTBO,
IIOJIMHOKECTBO, ONIEPALIUU HaJl MHO’KECTBAMU; YMEHHE
HCII0JIb30BaTh TEOPETUKO- MHOKECTBEHHBIN anmnapar
JUIsL OITMCAHMsI PEAJIBHBIX MTPOLIECCOB U ABJICHUH IIpU
pEeLIeHNH 3a]a4, B TOM YHCIIE U3 APYTUX Y4eOHBIX
IIPEIMETOB;

- YMETh ONEPUPOBATH MOHATUSAMU: Tpad, CBAZHBII
rpad, 1epeBo, UK, Tpad Ha IUIOCKOCTH; YMEHHE
3a/1aBaTh U OIMHUCKHIBATh rpadbl pa3IuIHbBIMU
croco0amu; CIOIb30BATh Tpadbl MPHU pEIICHUH
3azay;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
coueTaHHe, NepecTaHOBKa, YUCIIO COUETaHUM, YUCIIO




nepecTaHoBoK; OMHOM HbroTOHA; yMeHNEe NPUMEHATh
KOMOMHATOPHBIE (DAKTHI U PACCYXKACHUS JUIS PEILICHHS
3ajay;

-YMETb ONEPUPOBATH MOHATUSAMH: HaTypaJIbHOE YUCIIO,
1IeJI0€ YHUCII0, OCTATOK 10 MOAYIIO, PALlMOHATIBHOE
YHCJI0, UPPALIMOHAIBHOE YUCII0, MHOXKECTBA
HaTypalbHbIX, LIEJIbIX, PALIUOHATIbHBIX,
JIeCTBUTENILHBIX YUCEI; YMEHHUE UCTIONIb30BATh
MPU3HAKH JCTUMOCTH, HAUMEHBIIINNA OOIINI 1eIUTENb
U HauMeHblllee oblee kpaTHoe, anroput™ EBkinnia
IPY PELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH
HO3ULIMOHHBIMU CUCTEMaMH CUMCIICHHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHSATHIMHU: CTETIEHb
C LIeJIBIM TTOKa3aTelleM, KOPEHb HaTypalbHOM CTENeHH,
CTENEHb C PallMOHAIbHBIM I10KA3aTeNIEM, CTENIEHD C
JIeMCTBUTENLHBIM (BELIECTBEHHBIM) ITOKa3aTelNeM,
jorapum ymucia, CHHYC, KOCUHYC U TaHT'€HC
IPOM3BOJILHOIO YHCIIA;

- YMETb ONEPUPOBATH MOHSATHIMH: TOKIAECTBO,
TOXIECTBEHHOE NpeoOpazoBaHKe, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHHI U HEPABEHCTB,
PaBHOCHJIBHOCTh YPaBHEHUI, HEPABEHCTB U CHCTEM,
panroHaibHbIe, HppPAIlOHANIEHBIC, TOKA3aTENIbHBIE,
CTETIEHHbIE, Jorapu(PMUUECKUE, TPUTOHOMETPUUYECKHE
ypaBHEHHS, HEPAaBEHCTBA U CHCTEMBI; YMEHHE PelIaTh
YpaBHEHHMs, HEPAaBEHCTBA U CUCTEMBI C TOMOILBIO
Pa3IMYHBIX TPUEMOB; PeIIaTh YPaBHEHHUS,
HEpaBEHCTBA U CUCTEMBI C TapaMeTPOM; IPUMEHSATh
ypaBHEHHS, HEPABEHCTBA, MX CHCTEMBI JIJISI PEIICHUS
MaTeMaTHYeCKUX 3a]1a4 U 33/1a4 U3 Pa3IndHbIX
oOyacTell HayKH U pealibHOM JKHU3HH;

-yMeTb CBOOOJIHO OTMEpHUPOBATh MOHATUSAMU: TPpauK
¢byHkuHM, oopaTHas GyHKIMS, KOMIIO3ULUS (QYHKIUH,
AuHeNHast QyHKIMS, KBapaTu4Has GyHKIN,
cTereHHasi PYHKIIHS ¢ TIeJTbIM TIOKa3aTeseM,
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TPUTOHOMETpUYECKHE (HYHKIIMH, OOpaTHBIC
TPUTOHOMETpUYECKHE (DYHKIMH, TIOKA3aTeIbHAs 1
jorapupmuueckas QyHKIUU; YMEHUE CTPOUTh
rpaduku GyHKUIUH, BBITOIHATH IPE0Opa30BaHHUS
rpauKkoB QPyHKITUI;

YMEHHUE UCTIONB30BaTh rpaduKu GYHKIUH JUIs
U3y4YEeHMsI TPOLIECCOB M 3aBUCUMOCTEH MPH peleHNH
3a7a4 U3 APYrux y4eOHBIX MPEAMETOB U U3 peallbHOU
KH3HH; BEIpAXKaTh (POPMYIIaMU 3aBUCUMOCTH MEXKIY
BEJINYMHAMY;

yMEHHUE CBOOOIHO ONEPUPOBATH MOHITHUSIMU: YETHOCTD
(GyHKIMHU, TEPUOANYHOCTD (PYHKIIUH, OTPAHUYEHHOCTh
(GyHKIMH, MOHOTOHHOCTB (DYHKIIUH, SKCTPEMYM
¢GyHKIMHU, HanOoJIbIIee U HAMMEHbIIIEee 3HAUECHUS
(GyHKINK Ha TPOMEKYTKE; YMEHUE TIPOBOJHUTH
uccienoBaHue QyHKINU;

YMEHHE UCI0JIb30BATh CBOMCTBA U rpapuKu PyHKIMIA
JUIsl PEeLICHUs] ypaBHEHUH, HEPABEHCTB U 33]1au C
napameTpamu; n300pakaTh Ha KOOPIMHATHOM
IUIOCKOCTH MHOXKECTBA pEIlIeHUH ypaBHEHUH,
HEPaBEHCTB U X CHCTEM;

- yMETb CBOOOTHO ONIEPUPOBATH MOHATHIMMU:
MOCTIeIOBATEIBHOCTb, apu(hMETHIECKAs IIPOTPECCHS,
reoMeTpHUecKasi Mporpeccusi, 0eCKOHEYHO
yOBIBaroIIasi TEOMETPUYECKast POTPECCsl; yMEHHE
3aJaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C
MTOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

- YMETh ONEpPUPOBATH MOHATHIMU: HEMPEPHIBHOCTD
(GyHKIIMH, aCHMIITOTHI Tpaduka (yHKIUY, IepBasi U
BTOpasi MPOU3BOJHAA (PYHKIMU, TEOMETPUUYECKHI U
(bu3nueckui CMbICT MPOU3BOAHOM, IEPBOOOPa3Has,
OTIpeJIeIeHHbI MHTErpall; yMEHUE HaXOJUTh
aCHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISAT
MIPOU3BO/IHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMIIO3HUIIMU (YHKIINI, HAXO/UTh YpaBHEHHE
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KacaTeJIbHOU K rpaduKy QyHKIINH;

YMEHHE UCII0JIb30BATH ITPOU3BOIHYIO JUIS
ucclieJoBaHus (PYHKUUHN, 11 HAXO0XKICHUS
HaWIYy4IlIEro peleHus B IPUKIIaJHbIX, B TOM UUCIIE
COLIMATIbHO-9KOHOMHUYECKUX U (PU3UUECKHX 3a]auax,
JUISL OLIPEJIEIIEHNS CKOPOCTH U YCKOPEHUST; HaXOUTh
IUIOMIA/IM U 00bEeMBI (GUTYP C IOMOIIbIO HHTETPaIa;
MIPUBOJIUTH IIPUMEPBI MATEMATUUECKOTO
MOJICIMPOBAHUS C TOMOIIBIO AU(epeHInaTbHBIX
YpaBHECHUH;

- YMETh OIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE
YHCII0, COMPSKEHHBIE KOMIUIEKCHBIC YHCTIa, MOAYJIb
apryMEeHT KOMIUIEKCHOTO YHcia, hopma 3arnicu
KOMIUIEKCHBIX Yucel (TeoMeTpruyecKas,
TPUTOHOMETPHYECKAs U aJireOpandeckasi); yMeTh
MPOU3BOIUTH apU(METHIECKHE JEHCTBUS C
KOMILJIEKCHBIMU YU CJIaMU; IPUBOJAUTH MPUMEPHI
UCIIOJIb30BaHUsI KOMIUIEKCHBIX YHCEIT;

- YMETb CBOOOJIHO ONIEPUPOBATh IMOHATUSIMU: CPEHEE
apupmMeTHyecKoe, MeuaHa, HauOoJbIlee 1
HauMEeHbIIIee 3HaUYeHUs], pa3Max, TUCIepCus,
CTaHJApTHOE OTKJIOHEHHE ISl OTIMCAHUS YHCIIOBBIX
JAaHHBIX; YMEHHUE HCCIIEI0BaTh CTATUCTUYECKUE
JIaHHbIE, B TOM YHUCJIE C TPUMEHEHHEM IpauuecKux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; TpaduuecKu
UCCIIeI0BaTh COBMECTHBIE HAOIIOIEHHS ¢ IOMOIIBIO
JMarpaMM pacCEeMBAHMS U JIMHEWHON PErpeccuu;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHH C
HCIOJIb30BaHNEM TpaduYeCKUX METO/I0B; TPUMEHSTh
JUTSL pelIeHus 3a1a4 (pOpMyIIbl CIOKESHHS U
YMHOXKEHHS BEPOSITHOCTEH, (DOPMYITY MOTHOM
BEPOSATHOCTH, (hopMyiny bepHymim, koMOuHATOpHBIE
(haxTel 1 HOPMYITBI; OLICHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; YMEHHE OTIEPHPOBAThH
MOHATHUSIMU: clTy4yaiiHasi BeIMUMHA, pacrpeesieHue
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BEPOATHOCTEH, MAaTEMaTUIECKOE OXKUAAHUE,
JIMCTIEPCUS U CTAHIAPTHOE OTKJIOHEHUE CIy4ailiHON
BEJIMYMHBI, QYHKIMU pacIpeesIeHHs U INIOTHOCTH
PaBHOMEPHOT0, IIOKA3aTEIbHOIO U HOPMAJILHOTO
pacnpeneleHnii; yMEHHE UCII0JIb30BaTh CBOMCTBA
M3Y4YEHHBIX PaCIpENCIICHUN IS PEeLICHUs 3a1a4;
3HAKOMCTBO C ITOHSTUSAMU: 3aKOH OOJIbIIUX YHUCEI,
METObI BBIOOPOYHBIX UCCIICIOBAHUN; yMEHHE
MPUBOANTH PUMEPHI MTPOSBICHUS 3aKOHA OOIBIINX
quces B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX;

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA,
psiMast, MI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIyY,
IJIOCKUM YTrOJI, ABYTPAHHBIN YroJl, TPEXTPaHHBIN yIodl,
IIEPECEKAIOIINECS, TTapajlIeIbHbIEC U
CKpELIUBAOIIKECS NPAMBIE, TaPAIIIEIBHOCTD U
NEPIEHIUKYIIPHOCTD NPSIMBIX U IIJIOCKOCTEH, YTOJI
MEXly MPSMBIMH, YTOJI MEXY NPSIMOM U
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMHU; YMEHUE
UCIIOJIB30BaTh MPH PEIICHUH 33724 N3yYeHHbIE (DAKThI
Y TEOPEMBI TUIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOLIEM MUPE; YMEHHE
OIIEpUPOBATh NOHATUAMHU: MHOTOTPaHHUK, CEUEHHE
MHOTOTpaHHHKA, MPAaBUIbHBI MHOTOTPaHHUK,
npu3Ma, Mupamua, purypa u noBepxXHOCTb
BpallleHus, WINHIp, KOHYC, 11ap, cepa, pa3BepTka
IIOBEPXHOCTH, CEUEHUS KOHYCa U LIUJIUHAPA,
NapajuIeIbHbIE OCH WY OCHOBAHMIO, CEYEHHME 11apa,
IUIOCKOCTh, Kacarouiascs cepsl, HUINHAPa, KOHYCa;
YMEHUE CTPOUTH CEYEHNE MHOTOI'PAHHMKA,
n300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TOBEPXHOCTH
BpALEHUs, UX CEUYECHHUS], B TOM YHUCIIE C TOMOIIBIO
ANEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOWCTBA
reOMETPUUECKUX UTYP, CAMOCTOSITENILHO
(opMyIMpOBATH OIPEIEIEHUS H3y4aeMbIX GUTYp,
BBLIBUTaTh TMIIOTE3bl O CBOWCTBAX M MPU3HAKAX
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reoMeTpuueckux (puryp, 000CHOBBIBATH UITH
OTIPOBEPraTh UX; YMEHHE MPOBOJUTH KIacCU(DUKAIIUIO
(buryp 1o pa3IM4HbIM IPU3HAKAM, BBIITOJIHSATh
HE00XOAUMBIE JOTOTHUTEIbHBIE TOCTPOCHHUS;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMMU: IUIOIIA/b
¢burypsl, 00beM (QUTYpBI, BETMYNHA YTIIa, PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKAY
MPSIMBIMH, PACCTOSTHUE MEXK]TY TUIOCKOCTSIMH,
wIomazab chepsl, MIONIAb TOBEPXHOCTH MTUPAMUIBI,
IPU3MBbI, KOHYCa, HWINHAPA, 00beM Ky0a,
IPSIMOYTOJIBHOTO TIapajuieenuIeia, MMpaMuibl,
IpU3MBbI, HWIMHAPA, KOHYyCa, [1apa; yMEHUE HaXOUTh
OTHOIIEHHE 00BHEMOB TTOOOHBIX UTYD;

- yMETb CBOOOHO ONEPUPOBATH MOHATHIMHU:
JIBYDKEHUE, TTApajlIeIbHBINA IEpeHOC, CHMMETPHS Ha
IUIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue 1Mo100us, Mog00HbIE (HUTYPHI,
YMEHHUE paclo3HaBaTh paBHbIE U 10JJ00HBIE PUTYPHI, B
TOM YHCIJIE B IPUPOJIE, UCKYCCTBE, ApPXUTEKTYPE;
YMEHHUE UCIIOIb30BaTh FEOMETPHUECKUE OTHOIICHUS,
HaXO/UTh TEOMETPUYECKHE BEIMINHBI (IJTNHA, YTOJ,
IUI0ILAAb, 00BEM) MPHU PEIIEHUH 3a]1a4 U3 APYTHX
y4eOHBIX TIPEAMETOB U U3 PEATbHOU KHU3HH;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
MPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOD,
KOOPJMHATHI TOUYKH, KOOPIUHATHI BEKTOPa, CyMMa
BEKTOPOB, ITPOU3BE/IEHNE BEKTOpa Ha YUCIIO,
pasio’keHue BEKTOpa Mo 6a3ucy, CKaIsipHOe
MIPOU3BEICHNE, BEKTOPHOE MPOU3BEIACHHE, YTOJl
MEX]y BEKTOpaMH; YMEHHE UCIIO0JIb30BaTh BEKTOPHBII
Y KOOPIUHATHBIA METOJ JUISl PEIICHUS
reOMEeTPUUECKUX 3a]1a4 U 3a/1a4 JPYTruX y4eOHbIX
MIPEAMETOB; ONEPUPOBATh NOHATUAMHU: MaTpuLa 2X2 U
3x3, ompenenuTeNlb MaTPHIIbl, FEOMETPUUECKUN CMBICIT
OTpeAeNnuTeNs;
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- YMETb MOJEIINPOBATH PEAIbHBIE CUTYALlNN Ha SI3bIKE
MaTE€MAaTHKU; COCTABJIATh BBIPAKECHHUSI, YPDABHEHU,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 33/1a4H,
HCCIIEI0BATh IIOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreopsl,
HMHTEPIIPETUPOBATH ITOJIYyYEHHBIN PE3yJIbTaT; CTPOUTH
MaTEMATUYECKUE MOJIENH C IOMOIIBIO
T€OMETPUYECKUX MTOHATUN U BEJIUYUH, pellaTh
CBSA3aHHBIC C HUMU IPAKTUYECKUE 3a]1a4; COCTABIIATh
BEPOSATHOCTHYIO MOJIE/Ib U HHTEPIPETUPOBATH
IIOJIY4EHHBIM pe3yibTaT; PeIaTh NPUKIIAIHbIEC 3a0a49n
CpEICTBaMHU MaTeMAaTUYECKOI0 aHAJIN3a, B TOM YHUCIIE
COIMATIBHO- SKOHOMHUYECKOT0 U (PU3HUECKOTO
XapakTepa;

- YMEHHE BBIOMPATH MOAXOSIIUN METO TSl PEIICHHS
3a/1a4¥; [IOHUMaHUE 3HAYNMOCTH MaTEMaTUKU B
M3YYEHUU IPUPOJIHBIX U 00IIECTBEHHBIX IPOLECCOB U
SIBJICHUI; YMEHHE PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB
MaTE€MaTUKHU B UCKYCCTBE, yMEHUE IIPUBOIHUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUIM POCCUICKON U
MHPOBOM MaTeMaTH4eCKON HAyKH

OK 02. Vcnonb30BaTh COBPEMEHHBIE
Cpe/CTBa NOUCKa, aHATH3a U
UHTEpIpEeTanny HHPOPMAIUH U
UH()OPMAIIMOHHBIE TEXHOJIOTHHU JIJISI
BBITIOJTHEHUS 33/1a4 MPO(PECCHOHATBHON
NesITeTbHOCTH;

B oOmactu 1EHHOCTM HAay4YHOrO TIO3HAHMS: -

c(OpMHPOBAHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HayKM M  OOLIECTBEHHOW MPAKTUKH,
OCHOBaHHOT'O Ha Janore KYJIBTYD,

CIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MeCTa B
MOJUKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHME SA3BIKOBOM W YHUTATEIIbCKOU
KyJbTYpbl KaK CpEIACTBA B3aUMOJCHUCTBUSA MEXIY
JIOIbMU Y MMO3HAHUS MUDA;

- OCO3HaHHWE LIEHHOCTM HAy4YHOU JESITEIbHOCTH,
TOTOBHOCThH OCYILIECTBIISATh MPOEKTHYIO Hu
HCCIIEIOBATENIBCKYIO JEATEIbHOCTh MHIWBUIYAIBHO
Y B TpyIIIE.

-cpOpMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHl W OOILECTBEHHOM NPAKTHKH, OCHOBAHHOTO Ha
JManore  KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHME SI3bIKOBOM M YMTATEIBCKOU
KYJBTYpbl KaK CpEACTBA B3aUMOACUCTBUS MEXIY
JIOJBMH U NTO3HAHUS MUPA;

- OCO3HaHME LEHHOCTM HAy4yHOU JeATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATh TPOEKTHYIO U

- YMETb OIIEpUPOBaTh NOHATHUSIMM: palUOHAIbHAS
¢GbyHKIUSA, TOKaszarenabHass — (QYHKUUS, CTENeHHas
¢byHKIMA, JorapupmMuyecKas byHKIMA,
TPUrOHOMETpHUecKne (YHKIMH, oOpaTHble QYHKLHUU;
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Ognanenue YHUBEPCATbHBIMH Y4eOHBIMH
MO3HABATEIILHBIMU JICHCTBUSMU:

B) paboTa ¢ uHpopMaIuei:

- BJAJETh HAaBBIKAMH TONy4YeHUs HHpoOpManmu u3
UCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSITEIbHO
OCYIIECTBIISITh TOUCK, aHAJIN3, CUCTEMATH3AIHIO U
UHTEpIpETani0 HHOOPMAIMKH Pa3IMYHBIX BUJIOB U
dbopM TpeCTaBICHNUS;

- CO3/aBaTh TEKCThI B pa3IUYHBIX (opmarax cC
y4eToM Ha3HaueHWss wuHGOpMAIMM W  IICICBOU
ayIUTOpUH,  BbIOMpas  ONTUMalIbHYIO  (Qopmy
NPEJICTABICHUS U BU3yaTH3allUH;

- OIEHUBATh  JIOCTOBEPHOCTh,  JICTUTUMHOCTH
UHPOpMAILlUK, €€ COOTBETCTBHE IMPABOBBIM U
MOPaTbHO-ITHYECCKHM HOPMaM;

- UCTIOJIB30BATh CPEICTBA HH(POPMAITUOHHBIX U
TEXHOJIOTHI B PEIICHUM KOMMYHUKATHBHBIX H 33724
¢ COOJIFOICHUEM

KOMMYHHKAITHOHHBIX

KOTHUTHBHBIX,

OpTaHU3aIMOHHBIX

TpeOOBaHUI JIPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypCOCOCpeXKCHHs,  IPABOBBIX  H
STHYECKUX  HOpM,  HOpM  HH(OPMAIMOHHOU
0€30I1aCHOCTH;

- BIIQJICTh HABBIKAMU PACIO3HABAHHUS W 3alIUTHI
uHpopMaluy, HMHPOPMAIIMOHHON  Oe30macHOCTH
JUYHOCTH

YMEHUE CTPOUTHh TpadUuKu U3YYCHHBIX (DYHKIIUH,
WCIOJIb30BaTh TPa(UKUA NMPH U3YYCHHH IPOLIECCOB H
3aBUCHMOCTEH, TP pEIIeHWH 3a]ad M3 JPyrux
y4eOHBIX MPEIMETOB W 3aJad W3 pealbHOW >KU3HH,
BBIpAXATh  (OpPMyJaMH  3aBUCHMOCTH  MEXIY
BEITMYMHAMU;

- yYMeThb ONEPHPOBaTh IOHATUSAMHU: TOXKIECTBO,
TOXIECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMa YpPaBHEHHH M HEPaBEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUH, HEPAaBEHCTB M CHCTEM,
panMoHaibHBIe, HMpPpalMOHAIbHBIE, ITOKa3aTelbHbBIC,
CTENCHHBIC, JIOTApU(PMUIECKUE, TPUTOHOMETPHUIECKHE
ypaBHEHHS, HEPABEHCTBA M CHCTEMBI; YMETh PEIIaTh
ypaBHEHHsI, HEPaBEHCTBA M CHCTEMBI C IIOMOIIBIO
Pa3IMYHBIX MIPUEMOB; pemarp yYpaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBI C ITAPaMETPOM; MPUMEHATH
ypaBHEHHS, HEPABEHCTBA, UX CHUCTEMBI JUIS PEIICHHUS
MaTeMaTHYeCKUX 33/7a4 W 3a4a4 U3 Pa3IMYHbIX
oOyacTell HayKH U pealibHOM JKU3HU;

- yMmMeTb CBOOOJHO  OINEPUPOBaTH  MOHATHIMHU:
JBIDKEHUE, TapallIeNIbHBI TEPeHOC, CUMMETpHS Ha
IUIOCKOCTHA W B TPOCTPaHCTBE,  IOBOPOT,
npeodpa3oBaHue Mo100us, 0100HbIE PUTYpHI; YMETh
pacrio3HaBaTh paBHble W TOJOOHBIE (PUTYpHI, B TOM
qrcie B TPUPOZE, HCKYCCTBE, apXHUTEKType; YMETh
UCIIO0JIb30BaTh T€OMETPUUYECKHE OTHOIIECHUS, HAXOAUTh
TeOMETPUYECKUE BEIMYUHBI (JJTMHA, YTOJI, TUIOIIAIb,
0o0beM) MpHM pelIeHUH 3a7ady U3 JPYIMX Y4eOHBIX
MIPEIMETOB M U3 PeaIbHOM JKU3HU

OK 03. IImannpoBath 1 peaan30BbIBaTh
cobcTBeHHOE MPOEeCCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE,
NPEINPUHIMATENBCKYIO IEATEIIEHOCTh B
npodeccuoHaIbHOM chepe,
UCTIOJTb30BaTh 3HAHUS 110 (PMHAHCOBOU

B o0nact 1yXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

- ¢(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
TUYECKOTO NTOBEACHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYALMIO U TPUHUMATh
OCO3HAHHBIC PELICHUs, OPUEHTUPYSCh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U [IEHHOCTH;

- yMETb ONEPHUPOBATh MOHATUAMU: PALUOHAIBHBIE,
HApPaLMOHAIILHEIE, IIOKA3aTeIIbHBIE, CTCIICHHBIE,
norapumMuieckue, TPUTOHOMETPUYECKUE YpaBHEHUS |
HEPABEHCTBA, UX CUCTEMBI;

- YMETb OIEPUPOBATH IMOHATUAMU: MHOTOTPAHHUK, CEUCHUE
MHOI'OT'PAHHUKA, KyO, napajuleienuesn, [IpU3Ma,
nupamunia, GUrypa M IOBEPXHOCTh BpAIllEHUs], IHIHHD,
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TpaMOTHOCTH B Pa3JINYHBIX )KU3HCHHBIX
CUTyalusIX,

- OCO3HAaHHWE JMYHOIO BKJIaJa B
YCTOMUYMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOILEHHE K CBOMM POJIUTEISAM U
(W) IpyruM 4YjeHaM CEMbH, CO3/IaHHUI0 CEMbU Ha
OCHOBE  OCO3HAHHOI'O  IPUHATUA  LEHHOCTEH
CEMEMHON KW3HU B COOTBETCTBUM C TPATULMUSAMHU
HapoaoB Poccuu;

OBnaneHue  yHUBEPCAJIbHBIMU
JICUCTBUSIMU:

a) caMOOpTraHU3alIHs:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh IMO3HABATEIBHYIO
NEeSTENIbHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh H
dbopmynupoBaTh cOOCTBEHHBIE 3a/1auun B
o0pa3oBaTeNbHON  ACSITETbHOCTH M JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSITEIbHO COCTaBJSATh IIJIaH PELICHUs
npoOJeMbl C y4E€TOM HMEIOUIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUN;

- IaBaTh OILIEHKY HOBBIM CUTYAIIHsIM;

croco6cTBOBaTh (HOPMUPOBAHUIO U  TPOSIBICHUIO
HIMPOKOM 3pyIUIMU B Pa3HbIX OO0JIACTAX 3HAHMIM,
MOCTOSTHHO TIOBBIIIATh CBOW OOpa3oBaTelNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh TMPUEMBbI pe(IeKCUu IS  OLIEHKH
CUTYyalliH, BBIOOpA BEPHOTO PEIICHMUS;

- yMETh OIICHUBAaTb PHUCKH U CBOEBPEMEHHO
MPUHUMATh PEMICHUS 10 UX CHUKEHUIO;

B) OSMOIMOHAJIBHBIN HWHTEJUICKT, MPEATOararonui
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBAIINH, BKIIFOYAIOIICH CTpeMIICHUE
K JOCTWKEHHMIO LEIW U yClexy, ONTUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh, MCXOISI W3
CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHHWMATH

MIOCTPOCHHE

peryiasTUBHBIMU

KOHyC, Imap, cdepa, cedeHus QUTYpPBl BpaiicHUs,
IUIOCKOCTh, Kacawmascs cdepbl, NWINHIPA, KOHYCA,
IUIOIAAb TOBEPXHOCTH IHPAMUbBI, TPH3MBI, KOHYCA,

OWIAHIPA, I0Mans chepsl, 00beM Ky0a, IpIMOYTOJIHHOTO
napajuiejienunena, MNHPaMUIbI, TMPU3MbL,  WIHHIPA,
KOHycCa, Iapa; yMEHHE H300paKaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BPAIICHUS, UX CEUYCHHSI OT PYKH, C TTIOMOIIIBIO
YEePTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB; YMETh
pacmo3HaBaThb CHMMETPUIO B  IPOCTPAHCTBE;, yMETh
pacmo3HaBaTh MpPaBWIbHbIE MHOTOTPAHHUKH; - YMETh
ONEPUPOBATh  MOHATHSAMH:  TPSAMOYTolibHAas  CUCTEMa
KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOpP, KOOPIUHATHI
BEKTOpa, CKaIIpHOE  TMPOW3BEACHUE, Yrol  MEXIy
BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOpa Ha
YUCJIO; HAXOMUTh C TIOMOIIBI0 H3YYECHHBIX (OPMYJ
KOOPJMHATBI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY TBYMsI
TOYKAMHU
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SMOIIMOHATIBHOE COCTOSIHUE JIPYTHX, YUYUTHIBATH €ro
MIPH OCYIIECTBICHUH KOMMYHHKAIINH, CTIOCOOHOCTH K
COYYBCTBUIO M COTIEPEIKUBAHUIO;

- COLMAJIFHBIX HABBIKOB, BKIIFOYAIOIINUX CITIOCOOHOCTH
BBICTPaWBaTh OTHOIICHUS C JPYTHMMHU JIFOJbMH,
3a00TUTBCS, TPOSBIATH WHTEPEC U  pas3peniarhb
KOH()JIUKTBI

OK 04. DddexTuBHO
B3aMO/ICHCTBOBATH U PadOTATH B
KOJIJICKTHBE U KOMaH/IE;

TFOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSITEIIbHOCTU U
CaMOOIIPEEICHHUIO;

-OBJIaJICHUE HAaBBIKAMU Y4e€OHO-HCCIIET0BATEIbCKOM,
MPOEKTHOM M COIIMAIbHOMN JEATEIbHOCTH;

OBnazieHue YHUBEPCATBHBIMU KOMMYHUKATHBHBIMHU
NENCTBUSIMU:

0) cOBMECTHasl I€SITEIIbHOCTD:

- TIOHUMaTh M HUCIOJb30BATH IPEUMYILIECTBA
KOMaHJAHON ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATD 11€JIM COBMECTHOM ACSATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHUS 110 €€
JIOCTHKEHHIO: COCTABJIATh IIJIaH ICHCTBUH,
pacrpenensaTh poJik ¢ y4€TOM MHEHUM YYaCTHHKOB
00CYyXJaTh pe3yIbTaThl COBMECTHOM PaboThI;

- KOOPJAMHHUPOBATH U BBIMIOJHATH PabOTy B YCIOBHSX
pealbHOTO, BHUPTYaJbHOTO ¥ KOMOWHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYHLIECTBJISITh  MO3UTUBHOE  CTPATErMUECKOe
MOBEJCHUE B PA3IUYHBIX CHUTYalUsX, HPOSBIATh
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.
OBnajgeHue  YHUBEPCAJIBHBIMU  PETYJIATUBHBIMHU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTHX JII0JIeH:

- MMPUHUMATh MOTHBBI U apPTyYMEHTHI JIPYTUX JIIOIEH
MIpU aHAJIM3€ PE3yJIbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JAPYTHX JIOJCH HA
OIINOKH,

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUH

- YMETh OIEPUPOBATH MOHATUSAMU: CIy4ailHBIN OIBIT U
cilyyailHoe  COOBITHE, BEpPOATHOCTh  CIy4aiHOIO
COOBITHS;  YyMETh  BBIYHCISATH  BEPOSATHOCTH  C
UCIIOJIb30BaHUEM TI'pa(UUEecCKMX METOJO0B; MPUMEHSAThH
(bopMyJBl CIOXKEHHS W YMHOXXEHHUS BEpPOATHOCTEH,
KOMOHHATOpHbIE (DaKThl U (OPMYIBI MPH PELICHUU
3aJa4; OIEHMBATh BEPOATHOCTH PEaTbHBIX COOBITHIA,
3HaKOMCTBO CO CIIy4ailHbIMU BEJIWYMHAMH; YMEHUE
NPUBOJUTH TPHUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
qucen B IPUPOJHBIX U OOIECTBEHHBIX SBJICHUSAX;

- YMETh CBOOOJHO OINEpUPOBATH MOHSATHIMHU: CTETICHb
C LIeJIbIM [T0Ka3aTelleM, KOpeHb HaTypalbHOM CTeneHH,
CTETIeHb C PAIMOHAJBHBIM TOKa3aTeJeM, CTETEeHb C
JeUCTBUTENBHBIM  (BEIIECTBEHHBIM)  IOKa3aTeleM,
JorapuM YHciIa, CHHYC, KOCHHYC W TaHTEHC
HPOM3BOJILHOTO YHCIIA;

- YyMETh CBOOOIHO ONEPUPOBATh MOHITUAMHU: Tpaduk
¢byHkuuu, oOpatHas GyHKIMS, KOMIO3ULUS (DYHKIHH,
AvHeWHass — (QyHKUMSA,  KBaJApaTuyHas  (QyHKUuS,
crerieHHass (QyHKOUS ¢ IeTBIM  TOKas3aTeseM,
TPUTOHOMETPHUUYECKHE ¢byHKIHY, oOpaTHbIE
TPUTOHOMETpHUYECKHEe (YHKIMH, TIOKa3aTeNbHAs H
norapudmuueckas QyHKIUH; YMETh CTPOUTDH TpaduKu
(GyHKIUH, BBIMOJIHATH MpeoOpazoBaHus TIpapUKOB
GbyHKIH;

- yYMETb HCIONb30BaThb Trpaduku GyHKOUH U1
M3YyUYEHHs TPOLIECCOB M 3aBHUCUMOCTEH NMPHU pEIIeHUH
3aJa4 U3 APYruX y4eOHBIX MPEAMETOB M U3 PEaTbHOM
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JPYroro 4eioBeKa

KM3HHU; BBIpaXKaTh (OPMyJaMH 3aBHCUMOCTH MEXIY
BEITMYMHAMU;

- CcBOOOIHO ONEPHPOBATH MOHSATUSAMH: YETHOCTH
(GyHKINH, TEPUOTUIHOCTD (PYHKIIH, OTPAaHUYCHHOCTD
GYHKIMHM, MOHOTOHHOCTH  (YHKIHH, 3KCTPEMYM
¢byHkuuu, HauOoJnbllee W HAMMEHBIIEEe 3HAYCHUS
GyHKIIMM HAa TPOMEXYTKE; YMETh IPOBOAMTH
uccienoBanue GpyHKINHM;

- YMETh HUCIIOJIb30BaTh CBOIMCTBA U rpaduku (HyHKIHUN
IVl pELIeHUs] YpaBHEHUH, HEPaBEHCTB M 3a7ad C
napamMeTpamMu; — HM300pakaTb ~ HAa  KOOPAWHATHOM
IUIOCKOCTH ~ MHOXKECTBAa  PEUICHUH  ypaBHEHU,
HEPaBEHCTB U MX CHCTEM

OK 05. OcymiecTBiATh yCTHYIO U
MMCbMEHHYI0 KOMMYHHMKALIUIO Ha
rOCyIapCTBEHHOM sI3bIKe Poccuiickon
®denepallyiy ¢ yueToM 0COOEHHOCTEH
COLMAIIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

B o0macty 3¢TETHYECKOrO BOCIIUTAHUS

- SCTETHUYECKOE OTHOIIEHHE K MHpPY, BKIOUas
ACTETHKY ObITa, HAYYHOTO UM  TEXHUYECKOTO
TBOpUYECTBa, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHU;

- CITOCOOHOCTH BOCIIPUHUMATh Pa3INnYHbIC BUIbI
HCKYCCTBa, TPaJULIMU U TBOPUECTBO CBOETO U JAPYTUX
Hapo0B, OLYIAaTh YMOLNOHAIIBHOE BO3/IEICTBHE
HCKYCCTBA;

- yOeXJIEHHOCTb B 3HAYMMOCTH JJIs1 JINYHOCTH U
oO1iecTBa OTEYECTBEHHOTO U MUPOBOIO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPAJAUILINI U HAPOJAHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CaMOBBIPA)KEHHIO B Pa3HBIX BUJAX
HCKYCCTBa, CTPEMJICHUE MPOSIBIIATh KA4eCTBa
TBOPYECKOM JINYHOCTH;

OBnajeHne yHUBEpCAIbHBIMU KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oO1eHue:

- OCYLIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax
KU3HU;

- pacro3HaBaTh HeBepOaJbHbIE CpeICTBA OOLICHMS,

- YMETbh OIIEPUPOBATH IOHATHUSMU: CPEIHEE
apupmMeTHyecKoe, MeuaHa, HauboJbllee 1
HauMEHBbIIIEe 3HA4CHMs], pa3Max, JUCIepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOr0 HabOpa; yMeHue
U3BJIEKaTh, MHTEPIPETUPOBATH HH(OPMAIIHIO,
IpeACTaBICHHYIO B TaOJIUIax, HA AUarpaMMax,
rpadukax, OTpa’karollyl0 CBOMCTBA peabHBIX
IPOIIECCOB U SIBJICHUH; MPEICTABIATh HHPOPMALUIO C
MTOMOIIBIO TAOJIUI] ¥ JUarpamm; HUcciea0BaTh
CTATUCTUYECKUE JAHHBIC, B TOM YHUCIIE C
MIPUMEHEHHEM I'pa)UUECKUX METO/I0B U 3JIEKTPOHHBIX
CPEICTB;

- YMETb OIIEPUPOBATH IIOHATUAMU: TOUKA, IIpsMas,
IIJIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBIN yTOJI,
CKpELIUBAIOIIKECS NPAMBIE, IaPAIIIEIBHOCTD U
MEPIEHUKYISIPHOCTD MPSAMBIX U INTIOCKOCTEH, YroJl
MEXKAYy NPSAMBIMHU, YTOJI MEKIY IIPSIMOU U
IIJIOCKOCTBIO, YTOJI MKy IUNIOCKOCTSIMH, PACCTOSTHUE
OT TOYKH 10 INIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEKY INIOCKOCTSIMU;

- YMETb UCIIOIb30BATh IIPU PELICHUHU 3a1a4
M3Yy4YEeHHbIE (JaKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE
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MIOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHITKYA KOH(IMKTHBIX
CUTYallui U cMsIr4aTh KOH(DIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHHUsI C UCIIOIb30BAHUEM A3BIKOBBIX CPEACTB

OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MHUpa

OK 06. ITposiBIsATh Tpak1aHCKO-
HaTPUOTHYCCKYIO TTO3UIIHIO,
JEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJIMIIMOHHBIX
00IIIEYEIIOBCUCCKUX LICHHOCTEH, B TOM
YKCIIE C YYETOM rapMOHH3AIUN
MEKHAIMOHATBHBIX U MEXPEITUTHO3ZHBIX
OTHOIIICHHI, IPUMEHSTh CTaHIapPThI
AHTUKOPPYIIIMOHHOTO TTOBEICHUS;

- OCO3HAaHUE 00yYaromuMucs pOCcCUICKON
IPaXXAAHCKOW UICHTHYHOCTH;

- LleJIEHAPaBJIEHHOE Pa3BUTHE BHYTPEHHEN MMO3ULIUN
JUYHOCTM HA OCHOBE JyXOBHO-HPAaBCTBCHHBIX
neHHocrenn  HaponoB  Poccuiickoir  denepanum,
HCTOPUYECKHUX " HAlMOHAJIbHO-KYJIbTYPHBIX
Tpaguiuidi, (QOPMHPOBAHUE CHUCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYILUOHHOIO MHPOBO33pEHUS
IIPaBOCO3HAHUS, IKOJIOTHYECKOMN KYJIBTYDBI,
CIIOCOOHOCTH CTaBUTh L€ U CTPOUTH KU3HEHHbBIC
IUIaHBI;

B yacTu rpaxjaHCKOro BOCIIUTaHUS:

- OCO3HAaHHE CBOUX KOHCTUTYLHOHHBIX IIpaB U
00s13aHHOCTEH, yBaKCHHUE 3aKOHA U IIPABOMOPSIKA;

- NpUHATHE  TPAAMLMOHHBIX  HAallMOHAJIBHBIX,
0011eYeI0BeUeCKUX T'YMaHUCTHYECKHUX u
JEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IPOTUBOCTOSATH UJICOJIOTUU
DKCTPEMH3MA, HAIMOHAJIN3Ma, KceHo(poouwu,
JUCKPUMHMHALIMM 110 COLMAJIBHBIM, PEIUTHO3HBIM,
pacoBbIM, HAIIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTH B
MHTEpecax IpakJaHCKoro oOIlecTBa, y4yacTBOBaTh B
CaMOYIPaBJICHUU B 00111e00pa3oBaTeNbHOM
OpraHMU3aIiH U JETCKO-IOHOIIECKUX OpraHU3aIusiX;

- YMEHHE B3aUMOJEWUCTBOBAaTH C COLIMAJIbHBIMU
MHCTUTYTaMH B COOTBETCTBUU C HUX (PYHKUMSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHHMTAPHOM H BOJIOHTEPCKOM

- YMETb OIIEpUPOBATh MOHATUSAMU: IIPSIMOYTOJIbHAs
CHUCTEMAa KOOPJAUHAT, KOOPAUHATBI TOUYKH, BEKTOD,
KOOPAMHATBI BEKTOPA, CKAJSIPHOE IIPOU3BEICHUE, YOI
MEXly BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA HA YUCJIO; HAXOAUTH C ITOMOILBIO U3YYEHHBIX
(hopMys1 KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSTHUE
MEXy IBYMSI TOUKaMU;

-yMEeTb BbIOUPATh NOAXOAALIMHA H3yUEeHHBIH METOJ TS
peuIeHus 3a/1a4u, paclio3HaBaTh MaTEMaTUYECKHE
(bakThl 1 MaTeMaTUYECKHE MOJIEJIN B IPUPOAHBIX U
OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;

YMEHHE IPUBOIUTH IPUMEPBI MATEMATUYECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaTEMaTUYECKOU
HayKH.

- YMETh ONEPUPOBATH MOHITUAMU: CIyYaHBIN OIBIT U
ciyyaifHoe coObITHE, BEpOSITHOCTD CIIy4aifHOro
COOBITHS; YMETb BBIYUCIISATH BEPOATHOCTD C
UCIIOJIb30BaHUEM I'paMueCKUX METO/I0B; IPUMEHSTh
(hOpMyJIBI CIIOKEHUSI U YMHOKEHUSI BEPOSITHOCTEH,
KOMOUHATOpPHBIE (DaKThI U (GOPMYIIBI IPH PEILICHUH
3aJa4; OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITUH;
3HAKOMCTBO CO CIIy4allHBIMU BEJIMYNHAMU; YMEHUE
IPUBOJIUTH MPUMEPHI POSIBIICHUS 3aKOHA OOJIBIINX
YKcell B IPUPOJIHBIX U OOIIECTBEHHBIX SBIECHUSIX
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JeSITeIIbHOCTH;

NaTPUOTHYECKOIO BOCIIUTAHHUS:

- chOpPMHPOBAHHOCTh POCCHHCKON T'pakIaHCKOU
UJEHTUYHOCTU, MATPUOTH3MA, YBAXKEHHUS K CBOEMY
HapoAy, YyBCTBa OTBETCTBEHHOCTHU Iepea PonuHoii,
TOPIOCTH 3a CBOM Kpail, cBOX0 PonnHy, CBOM SI3BIK U
KYJIBTYDY, MpOLLIOe u HaCTOsIIee
MHOT'OHallMOHAJILHOTO Hapoaa Poccuu;

- 1ICHHOCTHOE€ OTHOUIEHME K TIOCyJapCTBEHHBIM
CUMBOJIaM,  UCTOPHYECKOMY ¥  IPUPOJHOMY
HAcJeAWI0, TNaMATHUKAM, TPAJULMSIM  HaApOJOB
Poccun, noctmxenusm Poccuu B Hayke, HCKycCCTBE,
CIIOpPTE, TEXHOJIOTUSX U TPYAE;

- ujeliHasg yOeKJIEeHHOCTh, TOTOBHOCTb K CIYXCHHIO
u 3amure OredyecTBa, OTBETCTBEHHOCTb 3a €r0

cyas0y; OCBOCHHbIE o0yyaroImuMucs
MEXIPEAMETHbIE TOHATHS U YHMBEpPCaJIbHbIC
yueOHbIe nencTBus (peryJsTUBHBIE,

MO3HaBaTeJIbHbIC, KOMMYHUKATUBHBIC);

- CITIOCOOHOCTH UX UCIOJIb30BAHUS B TO3HABATEIBHOMN
U COIMAIbHOU MTPaKTUKE, TOTOBHOCThH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIIECHUIO YICOHOU JeATEeTbHOCTH,
OpTraHU3aIi Y4eOHOTO COTPYAHHUECTBA C
MeJaroru4eCKuMU pabOTHUKAMU U CBEPCTHUKAMHU, K
YYaCTHIO B TOCTPOEHUU MHIUBUTyaJIbHON
00pa30BaTeNbHOIN TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIEeI0BATENbCKOM,
MPOEKTHOM M COLIMAIbHOMN AEATEIbHOCTH

OK 07. ConelicTBOBaTh COXPAHEHUIO
OKpY>Karolleu cpeibl,
pecypcocOepexeHnI0, TIPUMEHATh
3HaHUS 00 M3MEHEHHUH KIIMMAaTa,
HPUHIUIBI O€PEXIINBOrO MPOU3BOCTBA,
2(PeKTUBHO NEHCTBOBATH B

- HE IPUHUMATD JIEUCTBYS, IPUHOCSAIIUE BPEL
OKpYKarolllei cpee;

- YMETh POTHO3UPOBATH HEOIArONIPUATHBIE
JKOJIOTHYECKHE MOCIEACTBUS IPEANPUHAMAEMBIX
JIEMCTBUM, IPEJOTBPALLATD UX;

- PACUIMPUTH OIBIT AESITEIBHOCTH YKOJIOTHYECKON

- YyMeTb ONEepUpOBaTh MOHATHAMM:  (DyHKIUS,
HeIpepbIBHAs byHKIMS, MPOM3BOIHAS,
nepBooOpa3Has, ONpeleNieHHBI HHTEerpail; yMeTh
HaXOJUTh MPOU3BOJHBIE BJEMEHTAPHBIX (DYHKIMH,
HCIIOJIb3YSl CIIPAaBOYHBIE MaTepHallbl; UCCIENOBAaTh B
MPOCTEHIINX CiIydasX (YHKIMM Ha MOHOTOHHOCTD,
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Ype3BhIYAITHBIX CUTYAIUSX;

HaIlpaBJIECHHOCTH;

- pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM
aHaJIM3a UMEIOIINXCSI MAaTepUAIbHBIX U
HEMaTepUalbHBIX PECYPCOB;

- OCYILIECTBJIATH LIEJICHAIIPABICHHBII OUCK
HepeHoca CpesiCTB U CIoco00B JIEHCTBHS B
npoecCuOHANBHYIO Cpeay;

- YMETb MEPEHOCUTH 3HAHUS B MIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATEILHOCTH;

- IpeJyUIaraTh HOBBIE MPOEKTHI, OLICHUBATh UAEH C
MO3UIIMA HOBU3HBI, OPUTUHAIIBHOCTH, IPAKTUYECKOM
3HAYUMOCTH;

- IaBaTh OIIEHKY HOBBIM CUTYaIIHsIM, BHOCUTh
KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LENISIM

HaXOOUTh HauOONbIIME M HAUMEHbIINE 3HAYCHUS
GyHKUMHA;  CTPOUTH TpaQuKM  MHOTOWIECHOB  C
UCIIOJIb30BaHUEM amnrmapata MaTEeMaTHYeCKOro
aHalM3a; NPUMEHSTHh MPOU3BOAHYI0 NpPU PELICHUU
3aja4y  Ha  JBW)KGHME;,  pellaTh  IPaKTHKO-
OPUEHTUPOBAHHBIE 33aJaud Ha HauOOJbIIHNE U
HaUMEHbBIIME 3HAYEHUS, HAa HAaXOXJCHHE IIyTH,
CKOpPOCTH M YCKOPEHHS;

- yMETh OIEpPUPOBATH TOHATHAMH: JBI)KEHHE B
IPOCTPAHCTBE, MOA0OHBIE (DUTYpHI B MPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOIICHUE IUIOIIAJEH TOBEPXHOCTEN U
00BEMOB MOAOOHBIX (GUTYp MIPH PEIICHUH 33]1aY;

- yYMETh BBIYHCIATh T'€OMETPHUYECKHE BEITMYMHBI
(nmuHa,  yrom, — miIomagb, 00beM,  IUIOIIAIh
IOBEPXHOCTH), HCHOJIb3YySl H3y4yeHHbIE (OPMYNBI U
METO/IBI
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2.3. PexomeHayemMoe KOJIMYECTBO YaCOB HA OCBOCHHE padouell MporpaMMbl y4eOHOMH

AUCHUILINHBI:
10 CHEUAIbHOCTH | 44.02.05 | | KoppekunonHas nejiarorvka B HauaJlbHOM 00pa30BaHUU
BCEr0 4acoB 207 B TOM 4YHCJIE
MaKCUMaJIbHOW Y4eOHON Harpy3Ku 00yJaromierocs 183 4acoB, B TOM YHCJIE
00s13aTeIbHON ayTUTOPHON yu4eOHOW HArpy3KHu 00y4aromerocs 178 4acoB,

CaMOCTOSTCILHOM pa6OTBI 06yqalomeroc;1 YJacoB,

[Ko./muecmeo 4acoe BHOCUmMCA 6 coomeemcmeuu cpaﬁoun y‘lé‘ﬁHbL‘lrl NAAHOM cneuuaﬂbnocmu]



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bup yuedHoii paboThbl O0bem B yacax

1. O0bem 00pa3oBaTeJIbHOM NPOrPaAMMBbI Y4e€OHOM TUCIUTIIIUHbI 207
2. OcHOBHOE€ coJiepKaHHue 183
B T.4..

2.1 Teopernueckoe 00ydeHHue (JIEKIHH) 63

2.2 mpakThyecKoe 00ydeHue (MPaKTHIECKUE U CEMUHAPCKHUE 3aHSATHS) 120

2.3 camocTosTeNbHAas paboTa 5

| BT.u.:

2.2.1 IlpodheccronaabHO OPUEHTUPOBAHHOE COJIEP)KaHUE (COIECpKAHUE

MPUKJIIATHOTO MOJTYJISA) 33
2.2.1.1 TeopeTnyueckoe 00ydeHUE 0
2.2.1.2 npaktuueckoe oOyueHue 35
2.2.2 KoHTposabHBIE pabOThHI
3. JK3aMeH, KOHCY/JIbTAlNU 19
IIpome:kyTOYHas aTTecTalus (IK3aAMEH)
HUTOI'o 207
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2.2. TemaTH4YeCKHUil IUIAH U COAEPKAHNE TUCHTUTLINHBI

O/1.07 MaTtemaTuka

HanmeHnoBaHue pa3iesioB U TeM
Conep:kanue y4eOHOT0 MaTepHuasia; JJadopaTopHble

Homep pa3iesioB | u npakTnyeckue 3aHATHS; CAMOCTOSITEIbHAs padoTa | O0bem i‘ﬁfg‘;ﬁiﬁ:
U TEM 00y4arouuXcsi; MHAUBUAYAJIbHbIE Jacos (OK, TIK)
HCCIeJ0BATEIbCKHE MMPOEKTHI
(ecnu npedycmompervl)
1 2 3 4
BxoHOM KOHTPOJIb 1
Beenenue
Jlexkuuu 1
Conepxanue yueOHOro MaTepuana
1 Maremarrka B HayKe, TEXHUKE, SKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U
MIPAKTHYECKOH eI TeNbHOCTH.
2 | Yucna u BeruuciieHust. Beipaskenus u npeodpa3oBaHust
IIpogeccnonanbHo- | IIpuMeHEHNE BBIUUCICHUN B HCKYCCTBE
OPHEHTHPOBAHHOE
coJepKaHue 3
(conep:xkanue
MPHUKJIATHOTO
MOJYJIfA)
Pazpea 1. Pa3BuTHE NOHATHS 0 YHCTIE
Tema 1.1. Pa3Burue noHATHS 0 YHCTIE
Jlexun 2
ConepkaHne yaeOHOTO MaTeprajia
1 | Ilenble ¥ panoHaIbHbIE YKCIA
2 | [eHicTBUTEIbHBIC YUCIIA
3 | [IpubnvxkeHHBIC BHIYUCIICHUS
4 | KommieKkcHble yncia
CeMuHapckue u Lenpie u panoHanbHbIe Yncia. JleiicTBUTENbHBIE YUCTA.
MPaKTUYECKUE Apugpmemuueckue oeticmeusi HAO HucIamu
3aHITH [TpubnmKeHHbIC BEIYUCICHHUS.
Haxoorcoenue npubnudsicennvix 3HaveHuil 6eauyut u 7
noepeuwHocmetl 8blMUCIeHUll (AOCOTOMHOU U
OMHOCUMENbHOU), CPABHEHUE YUCTIOBbIX BbIPANHCEHULL.
Kommutekcubie uncna. [leficTBus HaZi KOMIDIEKCHBIMU
YHUCIIAMHU.
Paznen 2. KopHu, cTenenu u jorapumsl
Tema 2.1. KopHau
Jlexun 2
Copepxanne yueOHOTO MaTepuala
1 | KopHu HaTypaJibHOHM CTENEHU M3 YUCIa U UX CBOMCTBA
2 | Ilpeobpa3oBaHue pallMOHAIBHBIX, UPPALIMOHAIBHBIX BBIPAKEHHH
3 | UppammoHaipHbIe YpaBHEHHUS
CemuHapckue u KopHu HaTypanbHOM CTENEHU U3 YHCIIa U UX CBOMCTBA.
MPaKTUYECKUE Buviuucnenue u cpasnenue xopueti. Boinonnenue pacuemos ¢
3aHATHA paouxanamu. Bvinonnenue npeobpazosanuii payuuoHaibHuIX U 2
UPPAYUOHATILHBIX BbIPANCEHUII.
HUppanmonansHeie ypaBHEHUS
Pewenue uppayuonanvuvix ypagneruu.
Tema 2.2. Crenenu
Jlexun 3

Copnepxanne yueOHOTO MaTepuala
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1 | CremneHu ¢ panrioHATHLHBIMH ITOKA3aTEISIMH, HX CBOMCTBA

2 | CreneHu ¢ AelCTBUTENLHBIMU OKa3aTeaMu. CBOMCTBA CTEIEHHU C

).'LeflCTBHTeJ'IBHBIM TIOKa3aTCJICM.

3 | IIpeoOpa3oBaHme CTETICHHBIX BRIPAKCHHI

CeMuHapCKue U
MIPAKTHUYECKUE
3aHSATHUS

CreneHn ¢ pallMOHATLHBIMH [TOKA3aTeISIMH, HX CBOMCTBA.
CreneHu ¢ JeCTBUTENBHBIMY ITOKA3aTEIISIMUA, UX CBOWCTBA.
Haxooicoenue 3nauenuii cmeneneii ¢ payuoHatbHbiMu
nokazamenamu. Cpasnenue cmenenel. Ilpeobpazoeanus
BbIPAICEHUL, COOEPACAUYUX

cmenenu. Peuenue nokasamenvuvix ypasuenuil. Pewenue
NPUKIAOHBIX 340aY.

Tema 2.3.

Jlorapudm. Jlorapudm uucaa.

Jlexuu

Cojneprkanue yueOHOrO MaTepualia

Jlorapudm. Jlorapudm uuncina.

OcHoBHOE JTIOTapU(HMHUIECKOE TOKICCTBO.

JecsTnaHble M HATypaJIbHBIE JOTaprU(MBI

[IpaBuiia geiictBuil ¢ JorapupMamu.

HCpCXOZI K HOBOMY OCHOBAHHIO.

Q[N AW |-

[IpeoOpa3oBaHye NOKa3aTeNbHBIX U JOrAPUPMUICCKUX BBIPAKEHHH.

CemuHapckue u

Jlorapudwm. IlpaBuna neiicTBuii ¢ morapudmamu

MIPaKTUYECKUE Haxoorcoenue 3navenutl 102apu@ma no npouseoibHOMY

3aHATUS ocnoganuto. Ilepexo0 om 00H020 OCHOBAHUS K OPY2OMY.
Buiuucnenue u cpasnenue nocapugmoas.
[IpeobpazoBanus morapuMUIECKIX BIPAXKESHUH.
JlorapudmupoBanue 1 MOTCHIXPOBAHHE
Jlozapugmuposanue u nomenyuposanue GulpadiceHull.
Ipubnuoicennvle gbiuucieHus U peueHus NPUKIAOHbIX 3a0au.

Ipodeccnonanbuo- | Jlorapupmuueckas crpalb B HCKYCCTBE

OpHEeHTHPOBAHHOE

cojiep:kaHue

(copep:xkanue

NPUKJIATHOTO

MOIYJIs1)

KonTponbsHbIe KonrtponbsHas padora Nel KopHu, cTenenu u torapugmbl

paboThI

Paznea 3. IIpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

Tema 3.1. B3anmHoe pacnoJiokeHue NPSIMBIX M MJIOCKOCTel B

NPOCTPaHCTBE

Jlexmumn

Cojneprkanue yueOHOrO MaTepuasia

1 | AKCHOMBI CTEpEOMETPUH H CIEICTBUS U3 HUX.

2 | B3auMHOe pacnosnokeHue NPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE.

CeMuHapckue u

AXCHOMEI CTCPCOMCTPHUHU U CICACTBUA U3 HUX. Bzaumnoe

MIPaKTHYECKUE pacnosokeHne IPAMbIX U MIIOCKOCTEH B MPOCTPAHCTBE.
3aHSATHUS Pewenue 3a0au

Tema 3.2. IHapaJjie/bHOCTh NPSIMBIX U IIJIOCKOCTE
Jlexmn

Cojneprkanue yueOHOro MaTepuasia

1 | IIpu3Haky napawieTbHOCTH NPSIMBIX, IPAMBIX U INIOCKOCTEH.

2 | Ilpu3Hak nmapajyieqbHOCTH IJIOCKOCTEN.

3 Paznmuunbie ceueHus KY6a IIJIOCKOCTBIO

CeMuHapckue u

HapaJ'IJ'IeJ'ILHOCTL MNpAMBIX U IUIOCKOCTEH

MPAKTHYECKUE Pewenue 3a0au
3aHATUA 3amauyn Ha TOCTPOSHHUE CEYCHUH
Pewenue 3a0au
Tema 3.3. Yribl MKy NPAMBIMH H TI0CKOCTSIMHA

26




Jlexun |

Copepxanne yueOHOTO MaTepuaia

1 | Yroa Mexay OpsMbIMH, IPSIMOM U IMIIOCKOCTBIO
2 | lleprieHANKYISIPHOCTH MPSIMOM M TIIOCKOCTH
3 | IlepnenauMKynsp ¥ HAKJIOHHAsL.
4 | Teopema o Tpex mepneHAUKYIsIpax
5 | Yron Mex1y MIOCKOCTSIMH, ABYTPAHHBIN Yroj
6 | IlepnieHAMKYISIPHOCTD MJIOCKOCTEN
7 | PaccrosHre Mexay OPsIMON U IJIIOCKOCTBIO, MEKAY IJIOCKOCTSIMU
CemuHapckue 1 [Ipu3Hak nepneHIUKYIIPHOCTH MIPSIMOM U MIIOCKOCTH.
MIPaKTUYECKUE Teopema o Tpéx neprienauKyispax. Pacctosanus B
3aHATUA MIPOCTPAHCTRBE.
Pewenue 3a0au
YTaBl MeXAy MPSIMBIMA U TITOCKOCTSIMH.
IleprnieHAUKYISAPHOCTH MPAMBIX U TIOCKOCTEH.
Pewenue 3a0au
Tema 3.4. I'eomeTpuyeckoe nMpeodpa3oBaHue MPOCTPAHCTBA
CeMuHapckue u IIpoexTupoBanue.
MIPaKTUYECKUE IIpoexmuposanue ueyp na niockocmy
3aHATHS
IIpodeccnonanbuo- | [lapannenbHsle, NEPIEHAUKYISIPHBIE, CKPEILIUBAOIIHECS
OPHEHTHPOBAHHOE | TIPSMBIC
coJepKaHue
(copep:xkanue
NMPHUKJIATHOTO
MOJyJIs1)
KontponbHbie KonTtponbsnas padora No2 [IpsiMbie U IITOCKOCTH B
paboTHI MIPOCTPAHCTBE
Pa3nea 4. OcHOBBI TPUTOHOMETPHH
Tema 4.1. OcHoOBHBIE IOHATHS TPUTOHOMETPHUH
Jlexun
ConepxaHne yaeOHOTO MaTeprajia
1 | Paguannas mepa yria
2 | BpamarenpHOE ABHUKEHUE
3 | CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC YHCIa
CemuHapckue 1 CuHycC, KOCHHYC, TAHI'€HC ¥ KOTaHT'€HC YuCia
NPaKTUYECKHUE Paouannvii memoo usmepenus yanoe epaweHust u c6:13b ¢
3aHATHUS epaodycHou mepoul. Boiuucnenue 3navenuti
mpuzoHomempuyeckux Qyuxyuti. Onpedenerue 3HaKa
MPUSOHOMEMPULECKUX PYHKYUTI
Tema 4.2 OcHoBHBIE TPUTOHOMETPHYECKHE TOKIECTBA.
IIpeoOpa3oBaHue mnpocTelINX TPUTOHOMETPHYECKUX
BbIpaKeHUI
Jlexun

Conepxanue yueOHOro MaTepuana

OcCHOBHbIE TPUTOHOMETPUYIECKHE TOKIAECTBA

POopMyJIBI IPUBENCHHUS

DopMyIIbI CIOXKEHUS

@OpMyJ'IBI YABOCHHA. (DOpMy.TIBI MOJIOBUHHOT'O yTIJid.

N (B (RN |-

[IpeobpazoBanue
MPOU3BEICHHE.

CYMMBI TPHUTOHOMETPUYECKUX (YHKIUA B NPOU3BEACHUE U
IIpeoOpazoBanue  NPOW3BEACHHS  TPUTOHOMETPHUYECKHUX

(GYHKUUH B CYyMMY..

CeMuHapckue u
NPaKTUYECKUE
3aHSATHS

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA
Buluucnenue snauenuii evipasicenuil, ucnoawb3ys
mpu2oHOMempuyecKue modicoecmsa. Jlokazamenbcmeo
moatcoecms.
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®opmynbl ipuBeieHus. DOpMyIIbl CIOKEHUS
®opmynbl yaBoeHuss. DopMyibl TOJIOBUHHOTO yTia.

[TpeoOpa3zoBanue NPOCTEHIINX TPUTOHOMETPUIECCKUX
BBIPAKCHUN

Buviuucnenue u ynpowenue mpuzonomempuyeckux
BbIPAdNCEHUL, UCNOIL3YS hopMYTbL.

Tema 4.3

Tpuronomerpuuyeckue GpyHKIun

Jlexkuun

Copeprxanne yueOHOTO MaTeprala

1 | Tpuronomerpudeckne QYHKIIMHA U UX CBOMCTBA

2 | O6paTHbIe TPUTOHOMETPUYECKUE (HYHKIHUU. APKCHHYC, apKKOCHHYC,

apKTaHIeHC
Cemunapckue 1 Tpuronomerpuueckue GyHKLIUHN U UX CBOHCTBA
HPaKTUYECKUE
3aHATUA OO0patHbie TpUrOHOMETpHYECKHE PYHKIUH. APKCHHYC,
APKKOCHHYC, apKTaHT€HC
KontponbHbie KonTtponbsnas padora Ne3 OCHOBBI TPUTOHOMETPHH
paboThI
Paspnea S. DYHKIUHU U rpauKU
Tema 5.1. DyHKIUH
Jlexun

Copepkanne yueOHOTO MaTeprala

1 | Yucnosas bynkuus. O61acTs onpeaeneHns 1 MHOKECTBO 3HAUCHHUH

2 | I'padux QyHKIMH, TOCTpOeHHE TPaPUKOB QYHKIIHIA, 3a1aHHBIX PA3THYHBIMH

croco0amu.

3 | Crenennble, HOKa3aTeNbHbIC, JOrapu(pMUIecKue, TPUTOHOMETPUUECKHE

GyHKIMH

4 | CrnoxHast GyHKIMs (KOMIO3HUIIHS)

n

Apudmernyeckue onepanun Haj QyHKIUIMHA

6 | Obparnbpie pyaknuu. OOIacTh ONpeAeTIeHU U 00JIacTh 3HAYCHUH 00paTHON

(GyHKINY.

['paduik o6paTHON QYHKIHH.

CeMuHapckue u

O6nacTb OMpeACICHUA U MHOKECTBO 3HAYCHUN.

NPaKTUYECKHUE
3aHATHA I'paduxn pyHKINH
Ilocmpoenue epaguxos pynxyuil, 3a0aHHBIX PAZTULHLIMU
cnocobamu.
Tema 5.2. CaoiicTtBa ¢pynkuun. McciaenoBanne GyHKIuu
Jlexkun

CojneprkaHue yueOHOrO MaTepuaia

1 | CgoiictBa ¢yHKIIH. MOHOTOHHOCTB, YeTHOCTh, HEYETHOCTh, OTPaHUYEHHOCTb,

NepuoANIHOCTDb

[TpomexyTKH Bo3pacTaHusi U YObIBaHUS

Haubonbiee 1 HauMeHbllee 3HAUCHUs QYHKIMA

Touka 3xkcTpeMyma

Cxema nccneoBanusi QyHKIUR

AN A (WIN

I'paduueckast uatepnperanys. Ilpumeps! GyHKIHOHAIBHBIX 3aBUCUMOCTEH B
peaNbHBIX TPOoIleccax U SBICHUSIX.

7 | lloHaTue 0 HENPEPHIBHOCTH (YHKIIHH.

CeMuHapckue u
NPaKTUYECKUE
3aHSATHS

HUccnenoBanne GyHKIUHN

Onpedenenue ¢hynxyuu. Ceoticmea nunHeuHoll,
K8aOpamuyHoll, KyCOUHO-TUHEUHOU U OPOOHO-TUHEUHOU
@ynxyuil. Henpepuvisnule u nepuoduyeckue QyHKkyuu

Urenue rpadukoB
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Ilocmpoenue u umenue epaghurxos gyuxyuii. Onpedenums no
2paghuKy npomescymKu MOHOMOHHOCMU, HAUbOIbULee U
HauMeHblUlee 3HAYEHUs, MOYKU IKCIMPEMYMA U M.O.

CBoiicTBa ¥ Tpa KK TPUTOHOMETPHUECKUX (DYHKITHH.
Csoticmea u epaghuxu

cumyca, Kocutyca, mameenca u komaneenca. Oopamuuie
Gyuxyuu u ux epaguru. Obpammusie mpueoHomempuyeckue
@ynxyuu. Ilpeobpazosarnus epaghuxa dynxyuu.
Tapmonuyeckue

konebanus. [Ipumepwl 3asucumocmert Mexncoy nepemeHHbLMU
8 PEANbHBIX NPOYECCax U3 CMENCHbIX OUCYUNTUH.

Tema 5.3.

IIpeoOpa3oBanue rpadukoB GpyHKIMIA

Jlexun

ConepkaHne yaeOHOTO MaTepraia

1 | ITapannenpHbli EpeHoC

2 CI/IMMeTpI/IH OTHOCHUTEJIBHO OCeH KOOpAWHAT, OTHOCUTCIILHO Hadajla KOOpAUHAT

3 CI/IMMeTpI/IH OTHOCHUTCIIBHO HpﬂMOI‘/'I X=y

4 | PacTsbkeHue U ckaTHe BAOJIb OCEH KOOpAMHAT

CeMuHapckue u [IpeobpazoBanue rpadukoB GyHKImiA [locmpoenue

NPaKTUYECKUE epaguros ynkyuu, uchob3yio npeobpazo8anus

3aHATHA

CamocTosTenpHast ITocTpoenue rpaduKoB ¢ MOMOIIBIO IPeoOpa3oBaHUs

pabora

Mpodeccnonanbuo- | Onrcanre NPOU3ZBOACTBEHHBIX MPOLECCOB C  MOMOIIBIO

OpueHTHpPOBaHHOe | rpaduKoB QyHKIMHA

cojiep:kaHue

(copep:xkanue

NPUKJIATHOTO

MOJYJIs1)

KontponbHbie KonTtponsHas padora Ne 4 OyHkumu U rpaguxu

paboThI

Pazpnen 6. MHuororpaniuku. Tesia 1 NOBEPXHOCTH BpallleHUs
Tema 6.1. MHoOrorpaHHMK#"

Jlexun

CojneprkaHue yueOHOrO MaTepuasia

1 | Muororpannuk. Bepuunsl, pedpa, rpaHi MHOTOrpaHHUKa. Pa3BepTka.

MHOI‘OFpaHHLIC YTJIBL. BBIHYKJ'ILIG MHOT'OI'pPAHHUKH.

Teopema Ditnepa.

w

ITpusma. IIpsimas n HaknoHHAas npusma. [IpaBunbsHas mpusma.
[Napamnenenunen. Ky6.

IMupamupa. IlpaBmwibHas nupamuaa. Y cedeHHas nupaMuaa. Tetpasap.

[Tnomanas 60KOBOH M OTHOMN MOBEPXHOCTH MPU3M U IHUPAMM/T

Cummerpuu B Ky0Oe, B mapajuiesiennure/ie, B IpU3Me U MUpaMujie.

Ceuenusi Ky0a, IPU3MBI M MUPAMUJIbI

RIS | N |~

[IpencraBnenne o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpa’ape, Kyoe,
OKTa’JIpe, 0JCKadAPe U MKOCAdAPE)

O0beM U ero u3MepeHHe.

10

dopmynel 00beMa KyOa, IPsIMOYTOIBHOTO MapaieNenuie1a, IPU3MBbI,
MTUPaAMUJIBI
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2 ceMecTp

CeMuHapCKue U

MPAKTHUYCCKUEC 3aHATUA

TIpuzma. [Tmomnaas MOBEPXHOCTH MPU3MBI.

Hzo0pasicenue npusmvl. Haxoocoenue pebep, evicom. Pewenue
3a0a4, C6A3aHHBIX C NAOWAOLIO DOKOBYIX U NOIHBIX HOBEPXHOCHEl
npusm

[Mupamuna. [Tnomnane NOBepXHOCTH MTUPAMUBI. MHOTOTpaHHUKH.
H3zobpasicenue nupamud. Haxooicoenue pebep, evicom. Peutenue
3a0au, Cé83aHHBIX C NIOWAOLIO HOKOBYIX U HOJIHBIX NHOBEPXHOCTET
nupamuo

O0BeMBI MHOTOT'PAHHHKOB
Pewenue 3a0auy, ces3annvix ¢ 06veMOM MHO20SPAHHUKOS

IIpodeccnonanbHo-
OPHEHTHPOBAHHOE
coJep;kaHue
(conep:xkanue
NPUKJIATHOTO
MOJYJIfA)

MHOFOl"paHHI/IKC B XXHU3HU

Paznen 7.

JJ1eMeHTbI TEOPUHU BEPOSITHOCTE

Tema 7.1

CoObITHE, BepOATHOCTH cOObITHSA. Ci102KeHNe U YMHOKEeHHe
BEPOSATHOCTEH

Jlexkun

Copepkanne yueOHOTO MaTeprala

1 | CoObITHE, BEPOSTHOCTh COOBITHS, CJI0KCHHE U YMHOKEHUE BEPOSITHOCTEH

2 | Ilo"saTHE O HE3ABUCUMOCTHU COOBITHAN

CemuHapckue u

IMPAKTHYCCKHE 3aHATUA

BeposiTHOCTD cOOBITHS

TeMma 6.2.

Tenan IMOBCPXHOCTH BpallCHUS

Jlexkun

Cognepxanue yueOHOro MaTepuana

Hunuuap.

Konyc. Yceuennslit KOHYC

[Iap u chepa, UX ceyeHusl.

KacarenbHas I0cKoCTh K cdepe.

DN B | RN |-

[Tnomane moBepxHOCTH U 0OBEM TET BpPAIICHUS
Dopmynvl ob6vema yunrunopa. Popmynvt ob6vema konyca. Popmynst niowaou
nogepxHocmetl YuiuHopa u konyca. @opmynvl oovema wapa u niouwjaou cgepeoi.

6 | [TonoOue ten. OTHOIIEHUS IJIONIA/Iel TOBEPXHOCTEH U 00bEMOB MOI00HBIX TeJ.

CeMuHapckue u

MPAKTHUYCCKUC 3aHATU

[Tnomaas TOBEPXHOCTH TEN BPAIICHUSI.
Pewenue 3a0au, cesazannuix ¢ n10wadbo NOIHLIX HOBEPXHOCHENU
mei 8paujeHus..

O6beMbl Tel BpallleHus
Pewenue 3a0auy, cesazannvix ¢ Obvemom men epaujeHusl

IIpodeccnonanbHo-
OpPHEHTHPOBAHHOE
coJepKaHue
(copep:xkanue
NMPHUKJIATHOTO
MOJYJIs1)

Tena BpaleHust B 5KU3HU

Kontposbnbie paboTh

KonTtposnbsnas pabora Ne5 MHOrorpanauku. Tena u
ITOBEPXHOCTH BpALICHUs

Paznen 7.

KOOpZ]I/IHaT])I H BEKTOPbI
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Tema 7.1. KoopauHaThl B IPOCTPAHCTBE

Jlexmn

Copepxanne yueOHOTO MaTepuana

1 | IlpsMoyrosbHas cucTteMa KOOPAUHAT B IPOCTPAHCTBE

2 | ®opMmyna pacCTOSHUS MEXIY IBYMS TOUYKaMHU

3 | YpaBHeHus cepsl, nI0CKOCmU U NPAMOU

CeMI/IHapCKI/Ie nu KOOpHI/IHaTI)I B MIPOCTPAHCTBEC

MpaKTHYECKue 3aHATH | Haxoorcoenue paccmosnus mexcoy moukamu. Ypasnenus cghepeol,

njiockocmu u npﬂmoﬁ.

Tema 7.2. BekTOpsbI B IPOCTPAHCTBE

Jlexkuun

Cojneprkanue yueOHOr0 MaTepuasa

1 | Bekropsl. Moayiib BekTOpa. PaBeHCTBO BEKTOPOB.

2 | KoopauHaTel BEKTOPA.

3 | JleHcTBUs HaJ BEKTOpaMH.

4 | Yroa MexAay AByMsl BEKTOpaMHU

CemuHapckue u Bexrops! B ipocTpaHCTBE.

MIPaKTHYECKUE 3aHATHUSL | Buinoinenue oeticmautl Ha0 6eKmMopamu.
Hcnonvsosanue koopounam u 6eKmopos npu peuienuu
Mamemamuueckux u npuKiIaoHbIX 3a0ad.

Pasnea 8. YpaBHeHHS 1 HEPABEHCTBA

Tema 8.1. PaBHOCWIBLHOCTH YPaBHEHUIi

Jlexumn

Cojneprkanue yueOHOro MaTepuaia

Kopuu ypaBHenuii. PaHocuibHocTh ypaBHeHuH. [IpeoOpa3oBanye ypaBHEHUH.

KBanparHbele ypaBHEHHUS U UX penieHus, Teopema Buera

YpaBHEeHHSs, TPUBOAUMEBIE K KBAIPATHBIM YPaBHEHUSIM

OrnpeeneHre HPPaOHAILHOTO YPaBHEHHUS

OcHOBHbIE IPHEMBI PEIICHUs] HPPAIIMOHAIBHBIX YpaBHEHUN

QN[N || W N |-

HWcmonp3oBanue cBONCTB 1 rpaduKoB (DYHKITHHA IS pelieHNs YpaBHEHUH.

CemuHapckue 1 PanmonaneHble ¥ UppaLMOHAIBHBIC YPABHEHUS
MPAKTUYECKUE 3aHATHS

Tema 8.2. OcHoBHBIE IPHEMBbI pellleHUs] YPaBHEHH

Jlekun

Conepxanue yueOHOro MaTepuana

1 OHpeI[eJ'IeHI/Ie ITIOKA34aTCJIbHOTO YPABHCHUA

2 | CriocoOBblI peleHus IPOCTEHIINX MOKa3aTeIbHBIX YPaBHEHUI: BRIHECCHHE 00IIEro
MHOKHUTEJIS, 3aMEHa HEU3BECTHOM

3 | pocreiimye TPUrOHOMETPUUECKUE YPABHEHHUS], YACTHBIE CIIydan

4 | CriocoOBbl peteHus MPOCTEHIINX TPUTOHOMETPHUECKIX YPaBHEHHUN: 3aMeHa HEU3BECTHOM,

PAa3JI0KCHUEC HA MHOXKUTECIN, IOHMKXCHUEC CTCIICHU YPaBHCHUS

5 | YpaBHeHus1, cCBOAANIMECS K MPOCTEHUIIIMM C MOMOIIBIO TPHTOHOMETPUIECKUX (HhOpMYII

CemuHapckue 1 [Toka3zarenbHble ypaBHEHHS

npaktuueckue 3aHatus | TpuronoMmerprudeckue ypaBHEHHUs
Tema 8.3. Cucrtembl YpaBHeHHIl

Jlekun

Cojneprkanue yueOHOrO MaTepuasia

1 | PaBHOCWJIBHOCTB CUCTEM YPaBHEHUHN

2 | CriocoObl penieHus: CUCTEMbl ypaBHEHUH

CeMuHapckue u Cucremsl ypaBHEHHA
HpaKTHYeCKUe 3aHATHsl | Pewenue cucmem ypagrnenuil

Tema 8.4. Pemenune HepaBeHCTB
Jlexmn

Coneprkanue yueOHOro MaTepuasia

1 | Onpenenenue u cocoObl pelIeHUs] HPPAIMOHATFHBIX HEPABEHCTB

2 | CriocoObl peleHus MPOCTEHINNX MOKA3aTeIbHbIX HEPABEHCTR
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3 | CriocoObl pemieHusi TMPOCTEHIMX TPUTOHOMETPHUSCKHX HEPABEHCTB C IPUMCHCHHEM

€AVMHUYHON OKPY>KHOCTH

CeMuHapckue u
HpaKTHIECKUE 3aHITUS

Pemienne HCPAaBCHCTB

KoHTposbHEBIE pabOTHI

KontponbHas pabora Ne6 YpaBHEeHHS U HEPAaBEHCTBA

Paszgen 9. Hauana MaTeMaTH4ecKoro aHajansza
Tema 9.1. YucaoBble MOCJAeI0BATEILHOCTH
Jleximun

ConeprkaHne y9eOHOTO MaTepraia

1 | CriocoObI 3aJJaHKs U CBOICTBA YMCIIOBBIX ITOCJICIOBATEILHOCTEIH.

2 | CymmMupoBaHUe OCTIEI0BATEIIBHOCTEH.

3 | beckoHeuHO yObIBarOIIasi FEOMETPUIECKAsi IPOTPECCHUs M €€ CyMMa.

CeMuHapckue u
NpPaKTHIECKUE 3aHITHUS

YucaoBsie moCJICA0BATCIIBHOCTHU

Tema 9.2.

IIpou3BoaHasn, ee reoMeTpUUYECKUil M (PU3HYECKUI CMBIC]

Jlexuu

Cojneprkanue yueOHOTO MaTepuaia

[TonsTHe 0 MPOU3BOIHON PYHKIINH, €€ TEOMETPUICCKHIA U (PU3UIECKUN CMBICT

HpOH?»BOI[HBIC CYMMBI, Pa3HOCTH, IIPOU3BCACHHUS, YACTHOI'O

[Ipon3Bo/iHbIE OCHOBHBIX IEMEHTAPHBIX PYHKIMH

YpaBHeHHe KacaTeabHOU K rpaduky GyHKIKUU

N AW (N -

[IpuMeps! HCTIOIB30BaHNS IPOU3BOIHOM I HAXO0KICHNS HAWJIYYILIEro pEeUICHUs
B IIPUKJIAJHBIX 3aJ1a4ax

6 | HaxoxaeHne CKOPOCTH JIJIs IpoIiecca, 3aJaHHOro hopMyioi U rpadukomM

CeMuHapckue u
NpPaKTHIECKUE 3aHITUS

IIpoussonnas
Buinoanenue ynpascnenuti no bl4ucieHuio npou3800HoU QYHKYUU.

Tema 9.3.

IIpuMeHeHHe NPOU3BOAHOI K HCCIeI0BAHUI0 GYHKIMHA

Jlexun

Copepkanne yueOHOTO MaTeprana

1 | TlpuMeHeHue NPOU3BOAHOM K UCCIIEOBAHUIO (PYHKIMIA U IOCTPOEHUIO IpaduKOB

2 | Ilpumepsl UCTIOIB30BAHUS TIPOU3BOTHON TSI HAXOXKICHUS HAWITYYIIETO PEIICHHSI
B [IPUKJIAJHBIX 33J1a4ax

3 | Bropas npou3BojHas, €€ TEOMETPHUIECKUN B (PU3MUECKHIA CMBICI

CeMuHapckue u
NPAaKTUYECKUE 3aHATHS

ITpomMeKyTKH MOHOTOHHOCTH U 3KCTPEMYMBI (DYHKLIHH.
Hcnonvzosanue npouzso0HOU Npu HAXOHCOCHUU NPOMEICYINKOG
MOHOMOHHOCIU U IKCIMPEMYMO8 PYHKYUU.

HccnenoBanne QyHKIHIA ¥ TOCTPOSHUE IPa(GUKOB.
Hccneoosanue @hynryuii u nocmpoenue spapuros, ucnoivb3ys
NPOU3800HYIO (PYHKYUIO.

IIpodeccnonanbuo-
OpPMEHTUPOBAHHOE
cojiep:kaHue
(copep:xkanue
NPHUKJIATHOTO
MOJYJIs1)

HaXO)K,Z[eHI/Ie ONTUMAJIBHOI'O pE3yJibTaTa C IOMOIIBIO HpOH3BOHHOﬁ
B MPAKTUYCCKHUX 3aaavdax

KonTtposbHbIe padoThl

Kontposbnast padora Ne7 [IpoussogHas

Paznen 10.

I/IHTeraJ'l U €ro NpuMEHCHUE

Tema 10.1.

IlepBooOpazHas

Jlekmun

Cojneprkanue yueOHOTO MaTepuasia

1 | IlepBooOpa3Hasi.

2 | IlpaBuia HaxXOXAEHUsI IEPBOOOPA3HBIX

HpaKTPI‘IeCKPIe 3aHATHUA
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CeMuHapCKUeE U

HaxosxneHnre mepBooOpa3HBIX B 00IIEM BHIIE.

NPaKTUUECKUE 3aHATUS | Buinonnenue ynpasjicuenuti no HaxoxicoeHuo nepooopasHbix 8 4
obuem suoe
Tema 10.2. OnpenejeHHBIH HHTETpaj
Jlexun 2
Conepxanue yueOHOro MaTepuana
1 | Onpenenenue onpeaeIeHHOrO0 HHTEerpaia
2 | Ilnomanp kpuBonmHeitHOH Tpanennn. @opmyna HeioToHa-Jlelibanma
3 | [Tpumepbl IPUMEHEHUs] MHTETpajia B PU3HMKE U TEOMETPHH.
CeMuHapckue u IInomans KpUBOJIMHEWHON Tpanenuu 3
npakTuuecKue 3aHatust | Haxooicoenue niowadu KpugoauHeHou mpaneyuu.
IIpodeccuonanbHo- Briuncnenue miomaneil ymakoBoK ¢ IOMOIIbK HHTErpaia
OpPHEHTHPOBAHHOE
coJepKaHue 4
(conep:kanue
NPHUKJIATHOTO
MOAYJIsT)
Kontponsusie padotsl | Kontponsnas padbora Ne8 HaxosxaeHnue nepBooOpa3HbIX OCHOBHBIX 1
GyHKIHH
Tema 12.2. JAuckperHas ciayyaiiHas BeJJMUMHA, 3aKOH ee pacnpeaeJeHus.
Jlexun 1
Conepxanne yueOHOro MaTepuaa
1 | [loHsiTHE AUCKPETHOU Cy4ailHOM BEJIMYUHBI
2 | HucnoBble XapaKTEPUCTUKH JUCKPETHOHN ClTydailHON BEIHYUHBI, IOHATHE O 3aKOHE
0ONBIINX YKCeT
CeMuHapckue u HucnoBble XapaKTEPUCTUKU AUCKPETHON CIIy4allHOM BEJIMYUHBI 1
MIPAKTUYECKUE 3aHATH
Tema 12.3. 3aga4yn MaTeMaTHYECKOI CTATHCTHKH
Jlexun 2
Conepxanne yueOHOro MaTepuaa
1 | Tabauipl, AUarpaMMbl, TpapuKH
2 | IlepBuuHas 06pabOTKa CTATUCTUYECKUX JaHHBIX. UUCIOBbIE XapaKTEPUCTUKH (CpeaHee
apudMeTHYEeCKOe, MeIMaHa, pa3Max, JUCTIepCusi).
CeMuHapckue u YucioBble XapaKTEpPUCTUKH (CpeHee apupMeTHIecKoe, MeJraHa, )
MIPAKTHUECKUE 3aHATH | pa3Max, TUCIIePCHsi).
IIpodeccnonanbuo- AHanu3 moTpeOUTEeNHCKOTO PHIHKA
OPHEHTHPOBAHHOE
coJep;kaHue 4
(copep:xkanue
NPHUKJIATHOTO
MOJYJIs1)
KonTponbhbie padotel | KonTposbhas padora Ne 10 HaxoxieHHE YUCITOBBIX 1
XapaKTEPUCTHK
Bcero: 188
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3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM

TACIATLITAHBI

1.1. MarepuajbHO-TeXHHYECKHE YCJIOBUSA Peaiu3allui AU CUUIIIMHBI

Peanuzanus paGoueit mporpamMmbl yueOHOU JUCIMILTUHBI IPEAINOIaraeT Haluuue:

3.1.1  yueGHoro xkabunera kabuner Mamemamuku Ne99
3.1.2  nmaGopartopuu +
3.1.3 3ana OMOINOTEKA;
YHUTAIBHBIN 3211 C BBIXOJIOM B ceTh MIHTEpHET.
3.2 OdopynoBanue y4e0HOro kabnHera u padounx MecT KaduHeTa
Ne HanmeHnoBaHus 00bEKTOB H CPEICTB MATEPHATbHO-TEXHHYECKOT0 Ipumeuanus

obecneyeHNs

Ommemkra +,
npu HaauuUU

Oo0opynoBanune yueOHOro KaOMHeTa

1. | paboure MecTa 1Mo KOJIMYECTBY O0YUAIOMUXCsl — HE MEeHee 25 +

2. | pabouee MeCTO MpenoaBaTeis; +

3. | mocka juis Mena +
bubanoreunblii pona (KHUTONEeYaTHAST NPOTYKIIMS) -
Y4eOHOo-HarIsIAHBIE OCO0USI

1. | Tematnueckue TaOIUIBI +

2 [TopTpetsl +

Y4eOHO-MeTOTHYECKUIT KOMILIEKC

1. 3aaHus 1711 KOHTPOJIBHBIX paloT +

2. | [IpodeccronaibHO OpUEHTHPOBAHHBIE 3aJaHHS +

3. | Marepuansl TeKyuel 1 NPOMEKYTOUHON aTTecTalluu +

HudposBbie 00pa3oBaTe/ibHbIEC PeCypchl

Hugpoevie komnonenmaol yueono-wemoouueckux
KOMNJ1eKC08

JKpaHHO-3BYKOBbIE NOCOOUS

Kommekt 9JICKTPOHHBIX BUACOMATCPUATIOB

JlabopaTopHoe o0opyaoBaHMe (1eMOHCTPALIMOHHOE 000PYAOBaHKE)




Texnuveckue cpeacTBa 00yUeHUs!

HanMeHOBaHHSA 00bEKTOB H CPEACTB MAaTEePHATbHO-TEXHHYECKOT 0
o0ecnmeyeHus

IIpumeyanus
Ommemkxa +,
npu HaIUYUU

Texnunueckue cpencrsa odyuenus (cpeacrsa UKT)

[TepcoHambHBIH KOMITBIOTEP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00eCIIeYeHUEM
JUISE 00YJarOIIUXCS

HepCOHaJ'IBHHﬁ KOMIIBKOTEP C JIMICH3WMOHHBIM IIPOTrpaMMHBIM obecreyeHneM
AJI MPCIoaBaTCIise

[TpoekTop ¢ FKpaHoOM (TIEpeIBHIKHOMN )

TeneBu3op ¢ yHUBEPCAIbHOM MOJACTABKOM

Buyneomarautodon (Buaeorieiiep)

AyIuo-1eHTp

MynpTUMEAUMNHBIA KOMIIBIOTED

0[N Nk~ |W

CxkaHep ¢ NPUCTABKOM JJIsI CKAHUPOBAHUS CJIAii/I0B

[IpunHTep J1a3epHbII

10

I{udposas Bugcokamepa

11

[Mudposas porokamepa

12

Crnaii1-mpoeKkTop

13

MynpTUMeARa MPOEKTOP

14

Cton njist mpoeKTopa

15

OkpaH (Ha MITaTUBE UM HABECHOM)

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust
JIMTEPaTypbl

OcHOBHBIE TeYaTHbIE HCTOYHUKH (2-3 U31aHUsA)

Hepeqeﬂb PEKOMEHAYEMBIX y‘leﬁHLIX I/I3)]aHl/II71, I/IHTepHeT-pecypcon, JIOIIOJIHUTEIbLHOM

BbIxoaHbIe JaHHDbIE IEYATHOI0 U3AAHUNA

H31aAHUuA

I'pud

Anrebpa u Hauaja MaTeMaTU4YECKOr0 aHaIN3a, reoMeTpus (0a30BbIi 1 2020 Pexowm.

yriyonenssiit yposens) 10-11 kmacest / 1. A. Anumos, F0.M.
Komsirun, FO.B. Cugopos. — M.: IIpocsemenne, 384 c.

bamvakoB M.W. Marematuka [ Tekct]: ydeOHUK 1Sl yUpEeKISHUN Hau. 2021 Pexowm.

u cpel. npod. oopazoBanus / M.1 bammakos. — 8-e uz ., crep. — M.:
W3narenbekuil HeHTp «Akagemusi», 256 c.

Maremaruka: anredpa u Hauajga MaTEMaTHYECKOTO aHaIU3a. 2020 Pexowm.

I'eomerpust. ['eomerpus (6a30BbIi U yriayOseHHBIN ypoBeHb). 10-11
kiaccol / JI.C. AtanacsH, B.®. byry3os, C.b. Kagomues [u ap.]. — M.:
[Ipocsenienue, 256 c.

I[OHOHHI/ITCJII)HI)IC nevyaTHbi€e HCTOYHUKH

BrixoaHnnlie JaHHBIE MEYATHOI0 U31aHUS

H3IAHUA

I'pud

Croitnosa JL.II. Matemaruka [Tekct]: yueOHUK AJi CTY. yUpEKIASHUI 2021 Pexowm.

Bbicul. npod. obpazosanus / JL.II. CroitnoBa. — 3-e uzn., crep. — M.:
W3 paTenbckuii HeHTp «AKaneMusi», 464c.

Croiinosa JL.I1. Matematuka. COopHuK 3a1a4 [Tekcrt]: yaueOHOE 2021 Pexowm.

nmocodue JUIsl CTyA. yupekaeHuil Beicl. mpod. oopazosanus / [JL.II.
Croiinosa, E.A. Kono6ees, T.A. KonobeeBa, U.B. [llangpunal. — 2-¢
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\ u3a., crep. — M.: U3natenbckuii ieHTp «Akagemusiy, 240c. \ \

OcHOBHbBIE IJEKTPOHHbIC U3TAHUSA

Ne BbixoaHble JaHHBbIE 3JIEKTPOHHOI0 U31aHUS Pexxum IIpoBepeno
A0CTYyna

1 Maremaruka: yueOnoe mocoome / H.b. KapbGaumnckas, E.C. ObC 31.05.2023
Jle6enesa, E.E. Xapuronoa, M.M. YUepHenoB; moa peaaxiuen
M.M. YepuenoB. — M.: Pocculickuii rocyaapCTBEHHbIH
yHuBepcuteT npasocyaus, 2016. — 342 c. — ISBN 978-5-93916-
481-8. — Tekcr: 27eKTpOHHBIA // DIEKTPOHHO-OMOIMOTECYHAS
cucrema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/49604.html. — Pexxum pocryma: st
ABTOPU3HUP. M0JIb30BATEIEH

I[OHOJIHI/ITCJIBHLIC IJEKTPOHHbLIC U3 TAHUS

Ne BbixoaHble TaHHBIE 3JIEKTPOHHOTO U3{aHUS Pe:xxum IIpoBepeno
JA0CTyMNa
1 bammakoB, M.. Maremartuka: yueOHUK [ DneKTpOHHBIH pecypc] / | cBoboausbiii | 31.05.2023

M.U. bammaxkos. — 2-¢ uzn.. crep. — M.: KHOPYC, 2017. — 394 c.
— (Cpennee npodeccronaibHoe 00pa3oBanue). — Pexxum gocryma:
https://www.book.ru/book/919991

2 baBpun, N.U. [luckpernas marematuka [DIeKTpOHHBIM pecypc]: | cBoboaubiii | 31.05.2023
yueOHuk wu 3agaunuk g CIIO / WM. bapun. — M.:
WznatensctBo  FOpaiir, 2018. — 209 c¢. — (Cepus:
[IpodeccuonanpHoe  oOpazoBanue). — Pexum  jpocryna:
https://biblio-online.ru/book/46422B2A-1497-4FFD-8A53-
143190428418

Pecypcol UHTEpHeT

http://www.Allmath.ru MaremaTnueckuii mopraj, Ha KOTOPOM Bbl HaiifieTe Jito0OW MaTepual
110 MaTEeMaTHYECKUM JTUCIUIITIHAM.

http://www.math.ru/ Ha calite BBl HalifeTe KHHIH, BHIEO-JIEKIHH, 3aHUMAaTEJIbHEIE
MaTeMaTHuecKue (DakThl, pa3IHYHBIC 110 YPOBHIO M TEMATHUKE 33/1a4H, OT/ACIbHBIC UCTOPUU U3 )KU3HU
YUYEHBIX — BCE TO, UTO MOMOXKET OKYHYThCS B YAUBUTEIbHBIN U yBJIEKaTeIbHBIH MUP MaTEMAaTUKH.

http://www.bymath.net 1o caliT — cpeaHsist MaTeMaTH4ecKasi MHTEPHET-1IKOJIa, B KOTOPOH BbI
MOXET€ YYMThCS, HE BBIXOJAS M3 JOMy. B oTinuume oT Apyrux caiToB 37ech colepxkarcs Bce
HEOOXOIMMBIE MaTEepHaJIbI TI0 JIEMEHTAPHON MaTeMaTHKE B TIOJTHOM O00BbeMe.

http://free-math.ru/ Jlrobute wmarematuky! WHrepecyiiTech Marematukoi! VYBaxaiitTe
MaTematuky! Msl coOupaem /i Bac Tosibko camoe 1oJie3HOE M MHTEPECHOE. Y UUTECh C HAMHU.

OOpa3oBaTte/ibHbIC MATEMATHYECKUE CANTHI:

http://www.exponenta.ru

Pecypc — NOMOIIHUK NpU pelIeHUuH MaTeMaTHYecKuX 3afad. |y pemieHus 3aj1adyu, MOXHO
HAaTH TIOXOXYI0 3aJady B pasfene pa3o0paHHBIX MPUMEPOB, 3aMyCTUTh yCTAaHOBJICHHBIH
MaTeMaTHYeCKUH TMakeT, BbIOpaTh B CHUCKE MPHUMEPOB, pPEIIEHHBIX B Cpele OSTOro IaKeTa,
MOJXO/ISAIINA W PEIIUTh CBOIO 33/a4y 10 aHAJOTHH WM OOCYAHMTH pPElIeHHE 3ajadd Ha (Gopyme ¢
OpyrumMu ydamumucs. Ha caiiTe MHOTO 3JIeKTPOHHBIX YU€OHHMKOB, CIIPABOYHHMKOB U CTaTeil, a Takxke
JIEMO-BEPCHH TOIYIISIPHBIX MAaTEMaTHYECKUX MAKETOB M CBOOOHO PaCIPOCTPaHsIEMBbIE TIPOTPAMMBI.

http://comp-science.hut.ru

YuaurtensMm WHPOPMATHKH W MaTeMAaTHKH W WX JII0OOO3HATENbHBIM Y4eHWKaM. Ha caiite
coOpaHbl AUJTAKTHUYECKHUE U METOAMYECKUE MaTepUalIbl, OTUMITMA/IbI IO MaTeMaTHKe U HHPOPMATUKE.

IMonyasipHble JIEKIIUH 110 MaTeMaTHKe

http://ilib.mccme.ru/plm
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http://www.exponenta.ru/
http://comp-science.hut.ru/
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Cepus «[lonynsipHble JEKIIUU IO MaTEMaTHKE», MMPEACTABIEHO 62 BBIMYIICHHBIE B 3TON CEpUU
KHHUTU C BO3MOYKHOCTBIO UYTeHUs on-line, a Takxke ckaunBanus B popmarax TIFF u DjVu.

Buneo ypoku nmo mareMaTuke

http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 xkmacc. B Buieosneknusx Bbl HailieTeé OCHOBHOM Marepuaj BCEX pa3/esioB
HIKOJILHOTO Kypca MaTeMaTHKU: MaTeMaTHYeCKHe MOHSTUS, OIpeIeeHHs, aKCUOMBI, TEOPEMBI,
cBoiictBa M T.1. Kpome 3TOro B BHIEO ypOKax MMEETCS MHOTO MOAPOOHO pa3oOpaHHBIX 3a7ad |
PUMEPOB, HO 3aMETHM, UYTO B UX PEIICHUU MCIOIB3YETCs] HHOTAA HE TOJIBKO MaTepual TOro ypoka K
KOTOPOMY OTHOCHTCS IIPUMEP WM 33/1a4a, HO U MaTepuai u3 IPyrux ypOKOB.

Y4eOHUKH 10 MAaTEeMATHKe

http://www.alleng.ru/edu/math1.htm
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4. KOHTPOJIb 1 OLIEHKA

PE3YJBTATOB OCBOEHUS OBIIIEOBPA3OBATEJBHOM JUCIIATIINHBI

KoHTposb 1 o1eHKa pacKphIBalOTCS Yepe3 YCBOSHHBIC 3HAHUS U MIPUOOPETEHHBIE CTYIEHTaMH
yYMEHUS1, HallpaBJICHHbIE HAa ()OPMHUPOBAHUE OOIIUX U MPO(PECCHOHANTBHBIX KOMITETCHIIUH.

Koa u HamMeHOBaHHe
¢opMupyemMbIX KOMNIETEHIMI

Paszgen /Tema

Tun oueHOYHbIX MeponpPUsTHI

OK 01.

Br16uparh ciocoOsbI
peuieHus 3a1a4
npodeccCuOHaTBHON
JESTEIIbHOCTH
NPUMEHHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM

Pa3zgen 1 Tema 1.4; Tema 1.2;
Tema 1.7

Pa3zgen 2 Tema 2.2; Tema 2.3
Pazngen 3 Tema 3.2; Tema 3.3

OpoHTaTBHBIN U
WHJIMBUIYaJIbHBIA OIIPOC
CTYACHTOB.
WnpuBuayanbHas pabora
CTYJICHTA y JIOCKH.
NuauBunyanbHOE pelieHue
3a7a4 C KOMMEHTapHUsIMH,
YCTHOE€ U3JI0KEHUS
MPOMJEHHOI0 MaTepuraia

OK 02.

Hcnonb3oBath
COBpPEMEHHBIE CPE/ICTBA
MOMCKa, aHaJIu3a U
UHTEpIpeTalun
uH(pOopMaluu U
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH JIIs
BBINOJIHEHUS 3a/1a4

Pa3zgen 1 Tema 1.1, 1.2, 1.3, 1.5,
1.6,

Pa3zpgen 2 Tema 2.1,2.2,2.4
Pazgen 3 Tema 3.1, 3.2, 3.3
Pa3znen 4 Tema 4.1,4.2,4.3,
Pazgen 5 Tema 5.1,5.4,5.5,5.9

PaGora B rpynmnax mnpu perieHuu
MaTeMaTUYEeCKUX 3a7au
IIpakTuueckue,
CaMOCTOSITENIbHBIE U
KOHTPOJIbHBIE PaOOTHI
CamocrosiTenbHast paboTa ¢
y4eOHOMI U CIIPaBOYHOMN
JUTEPATYPOU I10 IPEAMETY IIPU
OCBOEHUU U 3aKPEIICHUU

npodecCuOHATIbHON HOBOT'O MaTepuala.
JIeSITEIbHOCTH;

OK 04. Pa3znea 1 Tema 1.5, 1.6, 1.7 PaGora B rpymnmax 1pu
OddexTnBHO Pasnen 2 Tema 2. 3, 2.4 peleHuu MaTeMaTUYECKUX
B3aUMOJICHCTBOBATE u | Pazgea 3 Tema 3.3 3ajad4.

pa6OTaTb B KOJUICKTHUBE H

Paznen 4 Tema 4.1,4.2,4.3,4.4,

HpaKTI/I‘{eCKI/Ie 3aaHusd,

KOMaH/e; 4.5 peliaeMble B KOMaH/IaxX.

Pa3zgen 5 Tema 5.3, 5.4, 5.5, 5.7,

5.8,
OK 06. Pazgenl Tema 1.1,1.4,1.5,1.7 JloGpocoBecTHOE OTHOIIEHUE K
[IposBnsaTe rpaxxaancko- | Paznen 4 Tema 4.1,4.2,4.3,4.4, MOJYYCHUIO HOBBIX  3HAHUM:
NaTPUOTUUYECKYIO TO3UIHIO, | 4.5 CBOEBPEMEHHOE BBIIIOJTHCHUE
JIEMOHCTPUPOBATH Paznen S Tema 5.2, 5.3, 5.6, 5.7, | 13, MIPOMYCKH 3aHSATHH,
OCO3HAaHHOE TMOBeAcHHUE Ha | 5.8 MOJIOKUTENBHBIE PE3YIbTAThI MO
OCHOBE TPaAUITHOHHBIX OCBOCHHMIO TIpEAMETA U T. 1.
00IIIeYeTI0BEYeCKUX
IIEHHOCTEH, B TOM YHCIE C
y4eTOM rapMOHM3aLUU
MEKHAIIMOHAJTbHBIX u
MEXPEJIUTUO3HBIX
OTHOILICHUH, IIPUMEHSATH
CTaHJapThI
AHTUKOPPYIMIIMOHHOTO
MTOBEJICHMS,
[1K 2.1 Opranu3oBbIBaTh Paznen 2 Tema 2.1,2.2,2.3,2.4 [IpakTrueckue 3aJIaHus,
pa3JIMYHbIE BUIBI Pa3zpen 3 Tema 3.1, 3.2, 3.3 pelaeMble B KOMaHIax.
JeSATeTLHOCTH (TMpeIMETHAS; [IpakTrueckue,
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UTPOBast; TPy10Bas;
no3HaBaTcCJIbHasd,
HCCIIEeIOBATEIbCKAS 1
MMPOCKTHAA ACATCIbHOCTH;
XY/10’)KECTBEHHO-
TBOpYECKAs; IPOLYKTHUBHAS
JeATEIILHOCTD U IPyTHUe) U
oOuIeHNe JeTe paHHETo U
JIOIIKOJIEHOTO BO3pacTa.

Pa3zgen 5 Tema 5.1, 5.2, 5.3, 5.4,
5.5,5.8,5.9

CaMOCTOSITENIbHBIC U
KOHTPOJIbHBIE paOOTHI

1IK2.2 Co3pnaBaTh
Pa3BUBAIOIIYIO MTPEAMETHO-
MIPOCTPAHCTBEHHYIO CPEy
JUTSL OpraHU3alun
pa3JInYHBIX BUJIOB
IeATEIbHOCTH U OOILIEHUS
JIETE€ paHHETO U
JIOIIIKOJILHOT'O BO3pacTa, B
TOM YHCJIE JIETEH C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3JI0POBBSI.

Pazgen 1 Tema 1.1, 1.2,1.4, 1.5,
1.7

Pazgen 2 Tema 2.1,2.2,2.3,24
Pa3zgen 3 Tema 3.1, 3.2, 3.3
Paznend4 Tema4.1,4.3,4.4

NuauBunyansHOE peuieHue
3a7a4 c KOMMEHTApUSIMU,
YCTHOE HU3JI0KEHUSA

IPONIEHHOTO MaTepuaia

I1K3.1 IlnanupoBath u
MIPOBOJIUTD 3aHATHUSA C
JIETHbMH PAHHETO U
JIOLLIKOJIBHOTI'O BO3pacTa.

Pazpmen1 Tema 1.1,1.2, 1.3, 1.4,
1.5,1.7

Pa3zpen 2 Tema 2.2, 2.3

Pazgen 5 Tema 5.6,5.7,5.8,5.9

IIpakTuueckue,
CaMOCTOATENIbHBIE U
KOHTPOJIbHBIE PaOOTHI.

IIK 3.2 Co3naBaThb
Pa3BUBAIOIILYIO PEIMETHO-
IPOCTPAHCTBEHHYIO Cpeay,
MO3BOJISOIIYIO
OpraHU30BaTh 00y4YeHUE
JIeTeN PAaHHETO U
JIOIIKOJIBHOTO BO3pPacTa, B
TOM YHCJIE JIETEH C
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/I0POBbBSI B
COOTBETCTBHUH CO

Pa3zpgen 1 Tema, 1.3,1.4, 1.5, 1.7
Pazgen 2 Tema 2.1,2.4

Pa3zgen 3 Tema 3.1, 3.2, 3.3
Paznen 4 Tema 4.2,4.3,4.5
Pa3zpgen 5 Tema 5.1,5.2,54,5.5

CamocrosarenbHass  pabota cC
yueOHOU u CIIPaBOYHOM
JUTEPATYpOl TO TPEAMETY IMpH
OCBOCHMM M  3aKpeIUICHUH
HOBOT'O Marepuara.

cnenupuKon

o0pa3oBaTenbHOI

IPOrpamMMBI.

[IK 4.2 OpranuzossiBate u | Pazgen 1 Tema 1.1, 1.2, 1.3,1.4, | JlononHutensHble 3aJaHusi B
MPOBOJIUTH nocyrosyiwo | 1.5, 1.7 CaMOCTOSITENIbHBIX,
NesATeNbHOCTh, pa3BieueHus | Pasmen 3 Tema 3.1, 3.2, 3.3 KOHTPOJIBHBIX W JOMALIHUX
B rpymmax jaerei pannero u | Pazmea 5 Tema 5.1, 5.3, 5.5, 5.7, | pabotax.

JAOMIKOJIBHOT'O BO3pacTa.

5.8.
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S. IIpuMepHBIii IepevYeHb
BOIIPOCOB W 3aJaHM JJIs1 IPOBeJIeHUA
HTOTr0BOI0 KOHTPOJIS y4eOHBIX JOCTHKEHN I 00y4arommXxcst
NPH peaju3aluu cpeHero oo1ero o0pa3zoBaHus

1. BbipakeHusi 1 MX IpeoOpPa3oBaAHUA:

1.1. Kak HaxoIuTh B HECIOXKHBIX YACTHBIX CIydasx 3HAUEHHUs KOPHS, CTEMEHU Jorapuma,
TPUTOHOMETPHUECKOT0 BhIPAXKEHHsI HA OCHOBE OIpeZieNieHUH, a B 0011eM cilydyae NpHOIMKEeHHO?

1.2. Kak BBINONHATE HECIOXKHBIE TPe0Opa3oBaHusl BBIPAKEHHUH, TPUMEHSSI OTpaHUYCHHBIN HAabop

dbopMys, CBSI3AHHBIX CO CBOWCTBAMHU CTEMEHM, JOrapu(pMoB, TPUTOHOMETPUYECKUX (DYHKIUN
(paspermiaercst MOIb30BaTHCS opMyIamMu)?

2. YpaBHeHMsI M HEPABEHCTBA:

o Kak pemars mpocteiinye nokasareiabHble, J0rapupMUUECKUe, ypaBHEHNS U HEPaBEHCTBA?

o Kak npuMeHseTcss MeTo[ MHTEPBAJIOB I PELLIEHUS HECIIOKHBIX PAllMOHAJIBHBIX HEPABEHCTB?
3. DOYyHKUUM:

o Kak omnpenensiercs 3HaueHHWe (QYHKUMU IO 3HAUYEHUIO apryMeHTa Ipu J000M crocobe
3aanus QyHKITUU?

. Kak omnpenensitorcss OCHOBHbIE CBOMCTBA YMCIOBBIX (YHKIUI (MOHOTOHHOCTH, COXPAHEHHE
3HaKa, SKCTPEMyMbl, Han0OJIbIlIee U HAUMEHbIIIEe 3HAUEHUS, IEPUOAUYHOCTb, YETHOCTh-HEUETHOCTD)?
o N300pakaTh IpaduMKud OCHOBHBIX 3JEMEHTApHBbIX (YHKIMH, ONUCHIBATH CBOWCTBA 3THX

¢GyHKIMH, onupasch Ha rpadUKH, YMETh UCIOIB30BATh CBOMCTBA (DYHKIUI AJIsi CpAaBHEHUH M OLIEHKU
€€ 3HAYCHUN.

o Kak HaxozaaTcst mpou3BOAHbIE 3I€MEHTAPHBIX (PyHKIMIT?

. Kak nmpumMensieTcs npou3BoiHas JUIsl UcclieA0BaHUs QyHKIKN?

o Kak Haxoaurcs nepBooOpaszHas U NpUMEHsEeTCs U1 HaX0XKJCHUS MOJIONA Il KPUBOJIMHEHHOM
Tpaneuuu?

4. IIpsiMble U MJIOCKOCTH B IPOCTPaHCTBeE:

. OnucelBaTh  B3aMMHOE  PACIOJIOKEHME IMpPSAMBIX M IUIOCKOCTEH B  IPOCTPAHCTBE,
apryMEHTHPOBATh CBOU CYXKJEHHsI 00 3TOM pacroyioKeHUH;

5. KoopanHaTtel 1 BeKTOpbI:

. BoinonHATh onepanuu HaJl BEKTOpaMH, 33JJaHHBIMU KOOPAMHATAMU;

. Pemats mpocTeiire reoMeTpuuecKkue 3a1a4u ¢ UCIOJIb30BAaHUEM CKAJISIPHOTO IIPOU3BEICHUS
BEKTOPOB.

6. MHoOrorpaHHuKH, Tejia ¥ NOBEPXHOCTH BPAllleHHUS:

. N300paxaTb OCHOBHbIE MHOTOTPaHHMKM W KpYIJIbIe Tejla pacrno3HaBaTh Ha uepTekax Hu
MOJIEIISIX IPOCTPAHCTBEHHBIE (DOPMBI;

o BBINOMHATE 4epPTEXKHU IO YCIOBUSM 33/]a4;

o Pemars nnaHMMETpUYECKUE U TPOCTENIIINE CTEPEOMETPUUECKHE 3a1a4U

Ha HaXO0XJIeHHE FeOMETPUUECKUX BEIUYUH (IJIMH, YIIIOB, IO, 00BEMOB);
6.4. Ucnonb30BaTh MpH pEeIIEHUN CTEPEOMETPUUECKHUX 3a]1a4 IIJITAHUMETPUUYECKHE (PAKTBI U METOIBL;

IIpumepHBbIe 321aHUA K IK3aMEHY.

x> +10x
- <
2—5x
1 11
8. Beruuciaute 104 -404 -52.

9. Pemmrts ypaBuenue —log,(5—x)=1og,2-1.

7. PemuTh HEPaBEHCTBO 0.

1
10. Pemnte HEpaBEHCTBO (Z)M" <8,
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11. Petmuth ypaBHEHHE cos(% +x)= sin(%) .

12. B xybe ABCDAB1C1D u3 Bepmunasl D1 poBenens! nuaronanu rpadeit DiA1 BiCi u D1CiCD.
Crnenaiite pucyHok. Kak Ha3piBaeTcsi MHOTOTpaHHUK ¢ BepminHamu Dy, A, By, B?

13. Tpeyronsauk ABC — npsiMOYTOJIbHBIH U paBHOOCIPEHHBIM C MPsAMBIM yriioM C W THIIOTEHY30#
4cm. Otpesoxk CM nepneHIuKymspeH INIOCKOCTH TPEYrojibHUKa U paBeH 2cM. Haiiaure paccrosiHue

oT Touku M 110 mpsimoii AB.
14. BeicoTa mpaBMIIbHOW YeThIpEXyrojipHON nmupaMuabl paBHa 10cM u oOpaszyer ¢ GOKOBBIM pedpom

yroa 45°, Haiinure 06beM MUPAMUBL.

15. YkakuTe NpOMEKYTKH BO3pAcTaHus U yOobiBanus GyHKuuu y =—x" +4x° -3,

16. Haiinure momans GUIypsl, orpaHuueHHoi rpadguxoM ¢yHkiuu f(x)=(x+2)? u npameivu x=0 u
y=0.
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