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1. O6mas xapakrepucTiuka padoueii mporpaMMsbl 0011€00pa3oBaTelbHOM
aucuuniuabl I1J1.01 MaTtemaTuka

1.1. Mecro AUCHMIUVIMHBI B  CTPYKType npo¢ecCHOHAILHOM
o0pa3oBarteabHoil mporpammbl CIIO:

Oo6meobpazoBatenpHas guctmmimHa  [1J[.01  Martematuka  sBIseTCS
00si3aTeIbHONM  4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKJIa  00pa30oBaTENbHOM
nporpammbel B cootBeTrcTBUM ¢ DI'OC CIIO cneumansHoctu  23.02.01
Opeanusayus nepeso3okK u ynpaeiexue Ha mpancnopme (no uoam,).

1.2. e u mi1aHupyemble pe3yJibTaThl 0CBOCHUS JUCIUIJIMHBI:

1.2.1. Heapb AuCUMILIHHBI

Conepxanue mporpaMmbl  obOmieoOpazoBaTenbHoi  auciuriunabl  [1/1.01
MareMaTika HanpaBJI€HO Ha JIOCTH)KEHHE pE3yJIbTaTOB €€ M3YyYeHHs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c¢ yderoM npodeccHoHaTbHON
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yjbTaTbl OCBOCHHMS 001Ie00pa3oBaTeJIbHOU
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Ocoboe 3HaueHWE MUCHUILIMHA MMEET NpH (POPMUPOBAHUHM U PA3BUTUU
obuux u npodeccuonanbHbx KommneTeHImi (nanee OK u [1K cooTBeTCTBEHHO).



O01ue KOMIIETEH MU

IInanupyemMsble pe3yJbTaThl 00YUeHHUS

O06mmme JucuunirHapHbie
OK 01. Beibupats — TOTOBHOCTh K TPYydy, OCO3HaHHE IIEHHOCTH - BJIAQAETh METOAAMHU  JOKAa3aTeJIbCTB, aJIrOPUTMaMHU
CIOCOOBI pelieHus 3a/1a4 MacTepCTBa, TPYA0II00HE; pemieHus 3ana4y; yMeHue (GOpMyIHMpOBATH  OMPEENICHUs,
HpO(bCCCHOHaHBHOﬁ — TOTOBHOCTH K aKTUBHOU IeATCIbHOCTH | aKCHMOMBI U TCOPEMBI, IIPUMCHATH UX, IIPOBOANTDL JOKA3aTCIIbHBIC
ACATCIIBHOCTH TEXHOJOTUYECKOM u COLUAIIBHOM HaIlpaBJICHHOCTH | PACCYXKICHUA B XOAC PCUICHUA 3a/1a4,
MPUMCHUTCIIBHO K CIIOCOOHOCTD MHUIIAHPOBATH, JIaHUPOBATh u - YMCTb OICPUPOBATH MNOHATHAMHU: CTCICHbL YHUCIIA,

Pa3IMYHBIM KOHTCKCTaM

CaMOCTOSITENILHO BBIMIOJIHATH TaKyIO AESITEIbHOCTD;
— HUHTEpec K pa3audHbIM chepam npodeccnoHanbHOM
NEeSITeIbHOCTH,

Osnanenne YHUBEpCaIbHBIMU y4eOHBIMU
MM03HABATEILHLIMH JEHCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

—  CaMOCTOSTEIBHO (dhopmynupoBarthb H
aKTyaJIu3upOBaThH npo0iemy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YCTaHaBIMBAaTh  CYUIECTBEHHBIH  MPU3HAK  WIH
OCHOBaHUS JJIsI CPAaBHEHMSI, KiacCUpUKAIMU 1 0000IIeHNS;

—  OIpeAeIATh (S)171 JIeSITeIIbHOCTH, 3a/1aBaTh

napaMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

— BBIBJIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpUBaEMbIX SBJICHHSIX;

— BHOCUTh KOPPEKTUBBI B JIEATCIHLHOCTh, OIICHUBAThH
COOTBETCTBHE pE3YJIbTATOB II€JSIM, OILEHUBATh PUCKU
MOCTICICTBUI JIEATETLHOCTH,

— pa3BHBaTh KPEATHBHOE MBINUICHUE TPH PEHICHUU
KU3HEHHBIX TIpo0IeM;

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

— BJAJeTh HABbIKAMU Y4YEOHO-HCCIICIOBATEILCKON U

HpOCKTHOI\/'I JCATCIIBHOCTH, HaBBIKaAMH PaspCIICHUA
npobiuem;
— BBUBIATH  NPUYMHHO-CIICACTBEHHBIE  CBS3M |

aKTyaJIU3UpOBaTh 33a/1a4y, BBIIBUTATh THIIOTE3Y €€ pEeLICHUs,

HaxOJWUTh  apryMEHTBl Ul  JOKa3aTelbCTBA  CBOUX

YTBEpXKACHUH, 3a7]aBaTh IapaMeTPbl U KPUTEPUU PELLICHNUS;
— QHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€¢ pEelIEHUs

jorapudm 4yucia; yMEHUE BBIIOJIHATH BBIUMCICHHE 3HAYEHUN U
peoOpa3oBaHus BBIPAKEHUH CO CTEMEHSMHU U JIorapupmMamu,
npeoOpa3oBaHus JPOOHO-PAIMOHAILHBIX BBIPAKCHHIA,

- YMETb OIEpPUPOBATH MOHATUAMHU: PALUOHAIBHBIC,
MppalurOHaJIbHbIC, IMOKa3aTeIbHEIC, CTCIICHHBIC,
norapumuueckue,  TPUTOHOMETPUYECKHE  YpaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMHU: (QYHKLHUS, HEIIPEPbIBHASL
GyHKIMSA, TPOM3BOJHASA, TEPBOOOpasHasi,  OMpEACICHHBIN
UHTErpaj; YMeThb HaXOAUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMI, UCHONb3Ysl CIOPAaBOYHbIE MaTEpUasbl; HCCIEA0BaTh B
OpOCTEHIIMX CilydasX (YHKIMM HAa MOHOTOHHOCTb, HaXOJIUTh
HauOOJbIIMEe U HaMMEHbIIME 3HAYeHUs (DYHKUMHA; CTPOUTH

rpapuKd  MHOTOWIEHOB C  HCHOJb30BAaHWEM  ammapara
MaTE€MaTH4YeCKOro AaHajiu3a; IPUMEHITh IPOU3BOJHYIO IIPH
peumieHuy  3aJady  Ha  JBW)KCHUE;,  peIlaTh  IPAKTHKO-

OpUEHTUPOBAaHHBIE 3a7aud Ha HauOONbIIME W HAUMEHbIINE
3HAYEHUS, HA HAX0XICHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONEepUpPOBaTh MOHATUIMU: palliOHANIbHAS QYHKIUS,
NOKa3areabHas byHKLu, CTETICHHAs byHKIMS,
norapudmuueckas QyHKIUS, TPUTOHOMETpUYECKHEe (YyHKLUU;
YMEHHE CTPOUTH TpapUKH U3yYEHHBIX (YHKLHUH, HCIIOJIB30BaTh
rpaduKy TpU HU3YYEHUH NPOIECCOB U 3aBUCUMOCTEH, IpHU
pelIeHNH 3a/a4 W3 JIPYrux Yy4eOHBIX NpEeAMETOB M 3a/1ady U3
peasibHOM >KM3HH; BhIpaXaTh (OpMyJamMH 3aBUCHMOCTH MEXKIY
BEJIMYUHAMU;

- YMeThb pellaTh TEKCTOBBIE 3a/la4ydl Pa3HbIX THUIOB (B TOM
yuciae Ha NPOIEHTHI, JOJM M YacTH, Ha JBHXKEHHE, padorty,
CTOMMOCTh TOBapOB M YCIyI, HQJOTW, 3aJadyd M3 O00JIaCTH
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3aa4d  PE3yJbTaThbl,  KPUTUYECKHM  OLEHUBATH  HUX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIOBUSX;

— yMETb IEPEHOCUTh 3HAHMUS B IIO3HABATEIBHYI MU
IIPAKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

— yMETb  HMHTEIpUPOBATH  3HAHUA U3
MPEIMETHBIX 00IacTel;

— BBABUIATh HOBBIE MJIEU, IIPE/IaraTh OpUrMHAJIbHBIE
IIOAXO/Ibl U PEILICHUS;

— CHOCOOHOCTh MX HCIOJB30BAHUS B I103HABATEIbHOM
U COLIMAIbHOM IPAKTHUKE

Pa3HBbIX

yIpaBJICHUS JTUYHBIMA M CEMEWHBIMU (PMHAHCAMM); COCTABIIATH

BBIDAKCHMS, YPaBHEHHs, HEPAaBEHCTBA M WX CUCTEMBI II0
YCIIOBUIO 3aJa4ud, HCCIEN0BATh IIOJyYEHHOE pELICHUE U
OLIEHUBATh MIPABJIONOA0OHOCTb PE3YIbTATOB;

- yMEThb OIIEpUPOBATh HOHATUSAMU: cpenHee
apupmeTHyeckoe, MeuaHa, HauOoJblllee M HaUMEHbLIEe
3HA4YEHMs, pa3Mmax, JUCHEpPCHUs, CTaHAAPTHOE OTKJIOHEHUE
YUCIOBOrO Habopa; yMeThb U3BJIEKaTb, WHTEPIPETUPOBATDH

uHpOpMaLKIO, TPEJICTaBICHHYI0 B TaOJHIaXx, Ha JUarpamMMax,
rpadukax, OTPaXKAaIOIIyl0 CBOMCTBA pEalbHBIX IPOLIECCOB U
SIBIICHUH; TIPEJCTABIATh MH(MOPMAIMIO C IOMOIIBI0 Ta0JHUIl U
Jarpamm; UCCleloBaTh CTATUCTHUECKUE JaHHbIE, B TOM YHCIIE C
IIPUMEHEHHUEM I'pa)UUECKUX METOJI0B U 3JIEKTPOHHBIX CPE/CTB;

- yMeThb OIEpUpOBaTh TMOHATUAMHU: CIy4YallHBIA OMBIT H
CIIy4aifHOE COOBITHE, BEPOSITHOCTh CIy4allHOTO  COOBITHS;
YMEHHE  BBIYUCIATH  BEPOSTHOCTh C  HCIOJB30BaHHUEM
rpaMUecKux METO/OB; TNPUMEHATH (QOPMYIBI CIOXKCHUS |
YMHOKEHUSI BEpOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (HOpPMYIIBI
IIpU pelIeHUH 3a7ay; OLEHUBATh BEPOATHOCTU pEANBHBIX
COOBITHI{; 3HAKOMCTBO CO CIy4YailHBIMH BETUYMHAMU; YMEHUE
MPUBOJUTH TNPUMEPHI TPOSIBICHUS 3aKOHAa OONBIINX YHCEN B
MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

- yYMeThb ONepupoBaTh MOHATHSAMH: TOYKa, MpsMas,
IIJIOCKOCTB, IIPOCTPAHCTBO, JIBYTpaHHBII yrod,
CKpelIMBaroIuecs npsIMbIE, napauIeIbHOCTD u

MEPNEHAUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, YIOJl MEXIy
IPSAMBIMH, YIOJI MEXKIY IPSAMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSTHUE
MEXIY IpPSMBIMH, PAaCCTOSHUE MEXKAY IUIOCKOCTSMH; YMEHUE
UCIONIb30BaTh TPU PpEUICHUH 3a/lad H3y4deHHble (aKThl U




TEOpeMbl TNIAHUMETPHUU; YMEHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKpPYXKarolIero MUpa;

- YMETb OIIEPUPOBATH MOHATUAMU: MHOTOIPAHHMK, CCUCHUE
MHOIOIpaHHMKa, KyO, Napajulelenunes, Mpu3Ma, NHpamMujia,
¢urypa u TOBEpPXHOCTh BpAIICHUS, HIMHIP, KOHYC, IIap,
cdepa, ceueHuss (QUIypbl BpallleHUs, IUIOCKOCTb, Kacarolascs
cdepbl, TUIUHAPA, KOHYCA, TUIONMAAb MOBEPXHOCTH MUPAMUJIBI,
IOpU3MbI, KOHYycCa, LMIMHJIpA, IUlomanb chepsl, oObeM KyoOa,
IIPSAMOYTOJIBHOIO  IMMapajulelieNuIea, [UPAMHUIABI, I[IPU3MBIL,
LWINHApPA, KOHYca, [1apa; yMEHUEe U300pa)kaTb MHOIOIPAaHHUKH
U TOBEPXHOCTH BpAIICHUS, UX CEYECHUS OT PYKH, C IOMOLIBIO
YEPTEKHBIX HMHCTPYMEHTOB M JIEKTPOHHBIX CPEICTB; YMEHUE
pacno3HaBaTb ~ CUMMETPUIO B IIPOCTPAHCTBE;  yYMEHHE
pacrno3HaBaTh NIPaBUIIbHBIE MHOIOIPaHHUKY;

- YMETb ONEPHUPOBaTH  IOHATHUAMM: JBUKEHUE B
OPOCTpaHCTBE,  MOJOOHBIE  (QUIypel B IMPOCTPAHCTBE;
MCTIOJIB30BaTh OTHOUICHUE TUIOMIA/ICH TTOBEPXHOCTEH U 00HEMOB
oJ00HBIX (PUTYp MPU PELICHUHU 3ajay;

- YMETb BBIYHUCIATH T'€OMETPUYECKUE BEIWYUHBI (JJIUHA,
yroj, IUIOIAAb, OOBEM, IJIOLIAJb MOBEPXHOCTH), MCIOJIb3YS
U3Yy4YEeHHbIE (OPMYJIbI U METOIBI;

- YMETh ONEPUPOBATH MOHATUAMMU: MIPSIMOYTOJIbHAS CUCTEMA
KOOPJIHMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOPA,
CKAJIIpHOE IPOU3BEACHHUE, YOl MEXKIy BEKTOpaMH, CyMMa
BEKTOpPOB, IIPOM3BEJCHHE BEKTOpAa HA YHCIO; HAXOAUTh C
MTOMOIUIbIO0 U3yUYEHHBIX (POPMYJ KOOPJIMHATBI CEpEANHBI OTPE3Ka,
paccTosIHUE MEXAY ABYMs TOUKaAMU;

- yMeThb BHIOMpATh MOAXOASIIUN M3YyYEHHBIH METOH JUIs
peleHusl 3aJayM, paclo3HaBaTh MaTeMaTHueckue (akThl |
MaTeMaTHYeCcKhe MOJEIU B TMPHUPOAHBIX MU OOIIECTBEHHBIX
ABJICHUSX, B HMCKYCCTBE; YMEHHME IPHUBOJUTH IIPUMEPHI
MAaT€MaTHYeCKUX  OTKPBITUA  POCCUHMCKOMW M MHPOBOM
MaTeMaTU4YeCKON HayKH;

- YMETh OIEPUPOBATH MOHATUAMM: OIPEIEICHUE, aKCHOMA,
Teopema, CIEACTBUE, CBOWCTBO, IIPU3HAK, JOKa3aTeIbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKH; yYMeHUE  (POpPMYIUpPOBAThH
o0paTHOe ¥ TNPOTUBOINOJIOKHOE YTBEp)KJEHHE, IPUBOJIUTH
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MIPUMEPBI u KOHTPIPUMEPHI, HCTIOJIb30BATh METO/T
MaTeMaTUYeCKOW  WHIYKIHH, TPOBOAWTH  JIOKAa3aTEIbHBIC
pacCyKJIeHUsI TpU PEIICHUH 3a7ad, OICHUBATh JIOTUYECKYIO
MIPaBUIILHOCTD PACCYXKICHUM;

- yMeTb  ONEpUpPOBaTh  MOHATUSIMH:  MHOXECTBO,
MMOJAMHOXKECTBO, ~ OINEpallMd  HaJ  MHOXXECTBAMH, YMEHHUE
UCIIOJIb30BaTh  TEOPETHUKO-MHOXXKECTBEHHBIM  ammapar s
OTMCAHUs peajbHbIX MPOIECCOB U SBJICHHUI MIPH PEIICHUH 33714,
B TOM YHCJIE U3 IPYTUX YUYEOHBIX MIPEAMETOB;

- YMETh ONEPHUPOBATh MOHATHAMU: rpad, CBI3HBIN Tpad,
JIepeBO, LUK, Tpad Ha TUJIOCKOCTH; YMEHHME 3a/laBaTh W
ONHUCBHIBaTh rpadbl pPa3IUYHBIMH CIIOCOOAMH; HCIIOIB30BAThH
rpadbl IpU pEIICHUH 3a/1a4;

- yMeThb CBOOOJIHO OINEPUPOBATH MOHATHIMH: COYETAHHE,
MepEeCTaHOBKA, YHUCIO COYETAHUM, YMCIIO MEPECTAaHOBOK; OMHOM
HploToHa; yMmeHHMe mNpuUMEHSATh KOMOMHATOpHbIE (AKThl U
paccy kJIeHUs ISl PeIIeHUs 3a7a4;

-yMEeTh ONEpPUPOBATH MOHATUSMHU: HATypaibHOE YHCIIO,
[[EJI0€ YHCJIO, OCTAaTOK MO MOIYJII0, PAIlMOHAIBHOE YHUCIIO,
UppALMOHATIFHOE YHCJIO, MHOXKECTBAa HATypajbHBIX, IIEJIbIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE HMCIIOIh30BaTh
MpU3HAKA JENTMMOCTH, HAUMEHBIIMKA OOIUi nenuTens u
HavMMeHbIIlee o0I1ee KpaTHOE, aIropuT™M EBKIMIa Mpu pelieHun
3a/1a4y; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHUCTEMaMU
CUHUCJICHUS;

- yMeTb CBOOOJHO ONEPHPOBATH MOHSATHUAMH: CTEICHb C
LEeJIbIM NOKa3aTesieM, KOPEHb HaTypajbHOM CTENEHHU, CTENEHb C
palMOHAIBHBIM TIOKA3aTelieM, CTENeHb C JICHUCTBUTEIBHBIM
(BellecTBEHHBIM) TIOKa3aTesneM, Jiorapupm 4ucla, CHUHYC,
KOCHUHYC ¥ TaHT€HC MPOU3BOJIHLHOTO YHCIIA;

- yMeTb  ONEpPUPOBATH  MOHATUSIMH:  TOXIECTBO,
TOXJIECTBEHHOE TIpeoOpa3oBaHUe, YpaBHEHHE, HEPABEHCTRBO,
CHUCTEMa ypaBHEHUU U HEPABEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHHI,
HEPaBEHCTB W CHCTEM, pallMOHAIbHBIC, UpPpalUOHATLHEIC,
MOKa3aTelIbHEIC, CTETICHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKNE YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI,
YMEHUE pellaTh YpaBHEHHWs, HEPAaBEHCTBA U CHUCTEMBI C
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MOMOIIBI0  pPa3NUYHBIX  TPHUEMOB;  peliaTb  ypaBHEHUS,
HEPAaBEHCTBA U CHCTEMBI C TapaMeTPOM; IPUMEHATh ypaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI JJISl PEIICHUS MaTeMaTHYECKUX 3a/1a4
U 3aJ1a4 U3 pa3IMuHbIX 00acTell HAyKU U peallbHOM JKU3HH,

- yMeThb CBOOOJHO ONEPHPOBATH TOHATHAMU: Tpaduk
byHKIHMH, oOpaTHas QyHKIHS, KOMIO3UINS QYHKIIUN, TUHEHHAS
byHKuMsA, KBagpaTUdHas (YHKIHS, CTeNeHHas (QYHKOHS C
LeJIBIM TIOKa3aTesieM, TPUrOHOMeTpuueckrue pyHKIKUU, oOpaTHbIE
TPUTOHOMETPUYCCKHE byHkuuy, noKa3aTebHas U
norapudmudeckas (QyHKIUH, yMEHHE CTPOUTh TrpaduKu
(GyHKIUH, BBITIOIHATE IpeoOpa3oBaHus TpaduKoOB (QyHKITUI;

yYMEHHE HUCIHOJb30BaTh rpaduku (GyHKUUNA A7 HU3yUYCHHS
MPOIIECCOB M 3aBHCUMOCTEH TpPU PEIICHWH 3a/a4 M3 JPYTUX
y4eOHBIX TMPEAMETOB M U3 pPEalbHOM KHU3HHU; BBIPAXKATH
(dbopMyIaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

yMEHHE CBOOOJHO ONEpPUPOBATH MOHATHUSAMH: YETHOCTb
GYHKIIUM,  MEPHOJUMYHOCTh  (DYHKIMH,  OTPAaHUYCHHOCTH
GyHKIIUM, MOHOTOHHOCTH (YHKIIMH, 53KCTpeMyM (YHKIUH,
HauOoJblllce W  HauWMEHbIIee 3HAUYeHUs  (YyHKIUKM  Ha
MIPOMEXKYTKE; YMEHUE MPOBOIUTH HCcCle0BaHNe QYHKIUY;

yMEHHUE HUCIOJIb30BaTh CBOMCTBA U Tpaduku GyHKIUH It
pellieHus ypaBHEHHWI, HEpaBEHCTB M 3aJady C MapaMmeTpami;
n300pakaTh Ha KOOPJMHATHON TUIOCKOCTH MHOXECTBA pElICHUN
YpaBHEHUI, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOOJHO OIEpUPOBATh MTOHATUSAMH:
MOCJIE0BATEIBHOCTD, apupmeTHyecKast mporpeccus,
reoMeTpuueckasl  mporpeccusi,  OECKOHEYHO  yObIBaromias
reoMeTpruYeCcKas IIPOTPECCUS; yMEHHue 3aJ1aBaTh

MIOCJIEZI0BATENBHOCTH, B TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

- yMETb OIEpUPOBaTh TMOHATUSAMHU: HENPEPHIBHOCTD
GbyHKIUM, acUMNTOTHl rpaguka (yHKUMH, TepBas U BTOpas
NPON3BO/IHAS (PYHKLUHU, TEOMETPHUUECKUN U (PU3UIECKUI CMBICI
MIPOM3BOJHON, MEepBOOOpa3Has, ONPEJENIEHHbI  HMHTErpa;
YMEHHE HAaXOJUTh AaCUMNTOTHI rpaduka (yHKIHH; yMEHHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO U
KOMIO3UIMHN (DYHKIMHA, HAXOIUTh YpaBHEHHE KacaTeJbHOM K
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rpaduky QyHKIUY;

YMEHHME HCIIONb30BaTh IPOU3BOAHYIO Ul HCCIIECIOBAHUS
byHKUMH, U1 HaXOXKICHHWS  HAWIY4YIIero  pElIeHHs B
IPUKIAJHBIX, B TOM 4YHCIIE COLMAIBHO-DKOHOMHYECKHX U
¢du3nueckux 3amavax, 1 ONpPEIeSICHHsI CKOPOCTH U YCKOPEHHUS;
HaXOJAUTh IUIOLWAJU M 00BEMbI (UIyp C MOMOILBIO MHTErpaja;
IPUBOJIUTh MPUMEPHl MAaTEMaTUYECKOTO MOJEIMPOBAHUS C
HOMOILBIO AU depeHnanbHbIX YpaBHEHUH;

- YMETb OIEPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpPSDKCHHBIE KOMIUIEKCHBIE YHWCIA, MOJYJb W apryMEHT
KOMIUIEKCHOTO 4YHucla, (opMa 3amucd KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETpUYECKas U ajreOpamyeckas);
yMETh  TNPOM3BOAMTH  apUPMETHYEeCKHe  JEHCTBHA  C
KOMIUIEKCHBIMU 4MCJIaMU; IPUBOJAUTH IIPUMEPHI HCIIOIb30BaHM
KOMIUIEKCHBIX YHCEIT;

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMU: CpelHEe
apumernyeckoe, MeauaHa, HauOoJblIee M HaWMEHbLIEE
3HAYEHMs, pa3Max, AMCIEPCHUs, CTaHJAPTHOE OTKIOHEHHE JUIS
ONMCAHMUS  YHUCIOBBIX  JAHHBIX;  YMEHHE  HCCIEN0BaTh
CTaTUCTUYECKUE JlaHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpauyecKux METOZOB M JJIEKTPOHHBIX CPEACTB; IpaduyecKu
UCCIIEIOBaTh COBMECTHBIE HAONIOJIEHHS C TOMOIIBIO JHarpamMmm
paccenBaHMs U JINHEWHOU PETPECCUu;

- yMeTb  HaxOOUTb  BEpPOSATHOCTU  COOBITUH  C
UCIIOJIb30BaHUEM TpaUUecKUX METOJOB; NPUMEHATh JUIS
pemieHuss  3a7ad  QOpMyJdbl  CIOXKEHUS U YMHOMKEHUS
BEPOSATHOCTEH, (opMyny TMONHOM BepoOsATHOCTH, (opMyIy
bepnymnu, xomOuHatopHble (akTbl U (HOPMYJIbI; OLEHUBATh
BEPOSITHOCTH  pEaJbHBIX COOBITHH; yMEHHE ONepupoOBaTh
MOHSTUSIMHU: ciyqaiiHas BEJIMYNHA, pacrpeneieHue
BEPOATHOCTEM, MaTeMaTU4YECKOE OXKUIAHWE, JUCHEPCHS U
CTaH/JapTHOE OTKJIOHEHHWE CIydallHOM BEIMYMHBI, (QYHKIUU
pacnpezeneHus 1 INIOTHOCTH PaBHOMEPHOTO, [10KA3aTeIbHOTO U
HOPMAJIBHOTO paclpe/ielieHnii; yMEHNEe HCIOIb30BaTh CBOICTBA
W3YYEHHBIX PacHpeleleHU U1 PeleHus 3a/1ad; 3HAKOMCTBO C
MOHATUSIMHM: 3aKOH OOJIBIIUX YHCEN, METOJbl BBIOOPOYHBIX
UCCJICIOBAHNM; YMEHHME NPUBOAUTH IPUMEPHl MPOSIBICHUS
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3aKOHa OOJBIIMX 4YHCEN B MPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

- yMeTb CBOOOJHO OIEPUPOBATH MOHATUSMH: TOYKA,
npsMasi, IUIOCKOCTb, INPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHM
yroJj, ABYTPaHHBIM YroJl, TPEXTPaHHBIM YIoJl, IEPECEKAIOIIHECS,
napajielibHble U CKPELIMBAOLecs NpsMble, apauIeIbHOCTh U
NEPIEHIUKYISIPHOCTh TPAMBIX M IIJIOCKOCTEH, Yrojl MEXIy
OPSAMBIMH, YIoJd MEXIy NPsIMOM M IUIOCKOCTBIO, YIOJ MEXIy
IUIOCKOCTSIMU; YMEHHME MCIOJIb30BaTh IPU pEIICHUH 3aJady
U3ydyeHHble (aKTbl M TEOpPEeMbl IIJJAaHUMETPUHU; yMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHUE
OIIepUPOBATH HOHATUSAMM: MHOT'OI'pPaHHUK, ceueHue
MHOTOTpaHHHUKA,  NPaBWIbHBIH  MHOTOTPaHHUK,  IPHU3MA,
nupamuza, Gurypa u MoBEpXHOCTb BpallleHUs, LIUJIUHIP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEUYECHHUS KOHyca W
LWIMHApPA, NapajulebHble OCH MM OCHOBAaHUIO, CEYEHHUE I1apa,
IUIOCKOCTh, Kacaromasics chepbl, NWIMHApPA, KOHYyCa; yMEHHE
CTPOUTBH CEYEHHE MHOIOIpaHHMKA, U300pakaTh MHOTOIPAaHHUKH,
(Gurypsl ¥ MOBEPXHOCTH BpAIIECHUS, UX CEYEHHS, B TOM UYHUCIE C
IIOMOILBIO AJIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHATh CBOWCTBA
reOMEeTpUYECKUX (QUryp, CaMOCTOATEIbHO (OPMYIHpPOBATH
ONpeNieNieHnsl U3ydaeMbIX (Uryp, BBIIBUraTh THIOTE3Bl O
CBOIICTBaxX M MpU3HAKAX TeoMeTpuyecKux (Guryp, o00CHOBHIBATh
WIA OIpoBeprarb MX; YMEHHE TIPOBOAMUTH KIACCHU(PHUKAIHIO
buryp mo pasIW4yHbBIM IpPU3HAKaM, BBIIOJHATH HEOOXOJAMMBIE
JIOTIOTHUTEIbHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHSAMHU: IUIOIIAIb
¢burypsl, 00beM QUrypbl, BEIMYMHA YIJIa, PACCTOSHUE OT TOUKH
JI0 TUIOCKOCTH, pAcCTOSHUE MEXAY MpsMBIMH, pPacCTOSHUE
MEX/y IMJIOCKOCTSMH, IJIOaAb cepbl, MIOMaab NOBEPXHOCTU
NUpaMUIbl, MpPU3MbI, KOHYyca, LWIMHApa, o00beM KyoOa,
NPSIMOYTOJIBHOTO — Mapajuielenunena, MOUpaMHIIbl, TPU3MBL,
LIWIMHIpa, KOHyca, IIapa; yMEHHME HaXOAWTh OTHOLIEHUE
00BeMOB MOAOOHBIX GUTYD;

- yMeThb CBOOOJHO OINEpPHPOBATH IMOHATUSAMHU: JBUKEHUE,
NapajuleNIbHBI  TepeHOC, CHUMMETPHUS Ha IJIOCKOCTH U B
IIPOCTPAHCTBE, OBOPOT, Mpeodpa3zoBaHue MOJI00Us, MOAOOHbIE
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burypsl; yMeHue pacro3HaBaTh paBHbIE M OJOOHBIE (DUTYDHI, B
TOM 4YHCI€ B HPUPOJE, HCKYCCTBE, AapXUTEKType; yMEHHue
UCTOJNB30BaTh ~ TEOMETPHUUYECKHUE  OTHOUICHHUS,  HAXOJIUTh
reOMETPUUECKUE BEIMYMHBI (AJIMHA, YToJl, JI0LIalb, 00beM) IIPU
peLIeHNH 33aa4d U3 APYTHX y4eOHBIX MPEAMETOB U U3 PEaTbHOM
KU3HU;

- yMeTb CBOOOTHO OTIepPUPOBATH TOHSATHSMHU:
OpSAMOYTOJbHAsA. CHCT€Ma KOOPAMHAT, BEKTOp, KOOPAUHATHI
TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB, IPOHM3BEACHUE
BEKTOpa Ha YHUCIIO, pa3jioKeHUEe BEKTopa Mo 0a3ucy, cKalsipHOe
NPOM3BEACHNE, BEKTOPHOE IPOW3BEIACHHUE, YIOJI  MEXIY
BEKTOpaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIN U KOOPAWHATHBIHI
METOA U PEUICHHsS T€OMETPHUYECKUX 3ajad M 3a1ad JpyTrux
y4eOHBIX IPEAMETOB; OIEPUPOBATh MOHATUAMU: MaTpULa 2X2 U
3x3, omnpeaenuTeNnb  MaTPUIlbl, TE€OMETPUYECKUUA  CMBICI
OIpe/IeUTeNs;

- yMETh MOJEIMPOBaTh peajbHble CHUTYallMd Ha S3bIKE
MaTeMaTHKH; COCTaBJIATh BBIPA)KEHUS, YPAaBHEHUs, HEPABEHCTBA
U MX CHCTEMBI 110 YCIIOBHUIO 3a7ayH, HCCIIE0BATh TOCTPOCHHBIC
MOJeNU c UCIIOJIb30BaHUEM anmnapara anreOpsl,
MHTEPIPETHPOBATH TIOJTYYECHHBIN pe3yJbTar; CTPOUTH
MaTeMaTHYeCKUe MOJIENU C IOMOLIbI0 T€OMETPUUYECKUX MOHATHI
W BEIMYWH, PelaTh CBA3aHHBIC C HUMU TPAKTHYECKUE 3aJ1auH;
COCTaBJIATh BEPOSITHOCTHYIO MOJ€Ib W HMHTEPIPETUPOBATH
MOJYYeHHBI  pe3yNbTaT, pemiath  NPHUKIAJAHbIE  33/1a4H
CpeICTBaMH  MaTeMaTHYEeCKOro aHalM3a, B TOM  YHCIE
COLIMAJIBHO- YKOHOMHMYECKOTO U (PU3HUECKOTO XapaKTepa;

- YMEHHE BBIOMpATh TMOIXOISAIIUN METOA JUIS PEIIeHUS
3aJjaud; TOHUMAaHHWE 3HAUYMMOCTH MAaTEeMaTHUKU B HU3yYEHHUH
NPUPOJHBIX M OOIIECTBEHHBIX IMPOIECCOB W SIBICHHI;, YMEHHE
pacrio3HaBaTh MPOSIBIIEHHE 3aKOHOB MaTE€MaTHKH B HCKYCCTBE,
YMEHHE TPHUBOJUTH TPUMEPHl MATEMaTHYECKUX OTKPBITHH
POCCUICKON U MUPOBOW MaT€MaTUYECKON HAYKH

OK 02. Mcnoap30BaTh
COBpEMEHHBIC CPEJICTBA
IIOMCKa, aHaJIn3a U
HWHTEPIPETAIIHH

B obnactu HECHHOCTH HAYYHOTI'O ITO3HAHU:

- chopMUpOBaHHOCTHP MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM

ITPAKTHUKH, OCHOBAHHOI'O Ha JHUaJIore

KyJIBTYD,

- YMeThb ONEpHpPOBaTh MOHATHAMU: palUOHANbHAS (QYyHKIHUS.
MTOKa3aTenbHas byHKIMS, CTEIEHHAs byHKIHS,
norapupmuueckas (yHKIHs, TPUTOHOMETpPHUYECKHE (YHKIINH,
oOpaTtHble (YHKIUHU; YMEHHUE CTPOUTh TIpaduKH HM3YYEHHBIX
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uHpopMaIUU U
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTBLHOMI
JESTEITbHOCTH

CMOCOOCTBYIOLIETO ~ OCO3HAaHUIO  CBOErO0  Mecra B
MOJIMKYJIBTYPHOM MHPE;
- COBEpIICHCTBOBAHUE S3BIKOBOW W  YUTATEIbCKON

KYJbTYPhI KaK CpE€ACTBa BSaHMOHeﬁCTBHH MCXKAY JIIOAbMU U
IO3HAaHHWA MHPaA,
- OCO3HAHUC NCHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTDH

OCYIIECTBIISITh ~ TPOEKTHYID W HMCCIEIAO0BATEIHCKYIO
NesITeNIbHOCTh MHIUBUAYAIbHO U B TPYIIIIE.

OBnanenue YHUBEPCATbHBIMH MMO3HABATEIILHBIMU
NEUCTBUSIMU:

Y4eOHBIMH

B) paboTa ¢ uHpopMaIuei:

- BJIQJCTh HABBIKAMH TMOJYYCHUS UWHGOpMAlUU U

HCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh
MIOMCK,  aHalu3,  CHUCTEMAaTH3alUI0  HHTEPIPETALUIO
uHGOpMaLUU Pa3IMYHBIX BUJIOB (POpPM IpeaCcTaBICHNUS;

- co3JaBaTh TEKCTHl B pPa3lIM4HBIX (popMaTax ¢ ydeTom
Ha3zHaueHus MH(OpManuu U IEeNeBOW ayTUTOpUU BbIOMpas
ONITUMAIIEHYIO (hOpMY MPEJCTABICHUS U BU3YyaJIH3aINH;

- OLEHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpPMAIHH,
€¢ COOTBETCTBHE IPABOBHIM M  MOPATbHO-3TUYECKUM
HOpMaM;

- WCIONB30BaTh  CpEeACTBA  WMHPOPMALMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOT Ui B peleHnu
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/a4 ¢ coOJto/leHneM TpeOOBaHUM 3PrOHOMMKH, TEXHUKU
0€30IaCHOCTH TMTHEHBI, pecypcocOepeXeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJaJeThb HAaBbIKAMU  pACIO3HABAaHUS W 3allUThI
nH(opMaiuu, THOOPMAITMOHHOM 0€301TaCHOCTH JIMYHOCTH

(byHKUMH, UCIONIB30BATh TPAPUKH MPHU U3YUYEHHH MPOIECCOB U
3aBUCUMOCTEH, IpH pelIeHUuH 337ad U3 Jpyrux YydeOHbIX
IPEIMETOB U 3a/1a4 M3 PeajbHOM KU3HH; BBIpakaTh (HhopMyamMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMU;

- YMETb ONEPUPOBATh HNOHATUSIMU: TOXKAECTBO, TOKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YpaBHEHHM
U HEPAaBEHCTB, DPABHOCUJIBHOCTb YpPAaBHEHUH, HEPABEHCTB U
CHUCTEM, palUOHAJbHbIC, HPpPALUOHAIbHbIEC, IOKa3aTeIbHbIE,
CTEIICHHBIE, norapupMHUECcKue, TPUTOHOMETPUUECKUE
YpaBHEHMsI, HEPAaBEHCTBA M CUCTEMBI; YMEThb pellaTh YpaBHEHUS,
HEPABEHCTBA M CHCTEMBI C IOMOLIBIO PA3JIUYHBIX I[PUEMOB;
pelaTb ypaBHEHHUsS, HEPAaBEHCTBA M CHUCTEMBI C IApaMeTpOM;
IIPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI I PELICHUS
MaTeMaTHYeCKUX 3aJad U 3a/1a4 U3 pasjInyHbIX 0o0lacTeil HayKu
Y peajbHOM KU3HU;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATUSAMH: JIBUKECHHUE,
NapajuleJbHbI  NEpPEeHOC, CHUMMETPUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, OBOPOT, MpeodpazoBaHUEe 10100, NOJOOHbBIE
¢Gurypsl; yMeTh paclo3HaBaTh paBHbIE U MOJOOHBIE (UIYDHI, B
TOM 4YHCIIe B TMPHUPOJIE, HCKYCCTBE, apXUTEKTYpe; YMETb
UCIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOIIEHHUS,  HaXOJIUTh
reoMeTPHUYECKUE BETMUMHBI (JJIMHA, YT, IJI0LIab, 00beM) MU
pelIeHnN 3aa4 U3 JAPYTruX y4eOHBbIX MPEeIMETOB M U3 peaibHOU
JKU3HU

OK 03. IIimanupoBats 1
pean30BhIBaTh
COOCTBEHHOE
npodeccuoHansHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeNPUHIMATEIBCKYIO
JCSITEIbHOCTD B

B ob6nacTu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

- ¢(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO
ITOBEJICHUS;

- CIOCOOHOCTH OLIEHUBATh CHTYallUl0 M TMPUHUMATH
OCO3HAHHbIE pEUICHUS, OPUEHTUPYSICh HAa MOPAIbHO -
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHWE JMYHOIO BKJIAJA B IOCTPOCHHE YCTOWYUBOIO

- YMETh  ONEPUPOBATH  MOHATHUAMM:  pPalHOHAJIbHBIE,
UPPALMOHAJIBHEIE, [IOKa3aTeJIbHbIE, CTECIICHHBIE,
gorapumuueckue, TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI,

- yYMETh OIIEpUpPOBaTh MOHATUSAMHU: MHOTOIDAaHHHK, CEUYEHUE
MHOTOTpaHHMKa, KyO0, NapajuleNienures, Npu3Ma, MNHpaMuja,
durypa M TOBEpXHOCTh BpallleHUs, IWIMHIpP, KOHYC, IIap,
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npodeccnoHabHOM
cdepe, UCIIOTH30BATH
3HaHU 10 (PUHAHCOBOM
IPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUsIX

Oymymiero;

- OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTEISAM U (WIIH)
JPYTUM 4JieHaM CEMbH, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUA I[IEHHOCTEH CEMEWHOM KU3HU B
COOTBETCTBUU C TPaIULIUAMHU HapoaoB Poccuu;

OBJ1ajiecHUuEe YHUBEPCAIbHBIMU PETYJIATUBHBIMU JIEUCTBUSIMU:
a) CaMOOpraHu3aIus:

- CaMOCTOSITEJIbHO  OCYIIECTBJISITh  MO3HABATEJIBHYIO
NeSTENIbHOCTh,  BBISBIATH ~ MPOOJEMBI,  CTaBUTh |
dhopmynupoBaTh COOCTBEHHBIE 3a7adyd B 00pazoBaTelbHON
NESTEIbHOCTH M )KU3HEHHBIX CUTYAIUsX;

- CaMOCTOSITEIILHO COCTABJISIThH IUJIAH PEIICHHS MPOOJIEMBI C
Y4ETOM HMEIOIIUXCS pecypcoB, COOCTBECHHBIX
BO3MOXHOCTEH U MPEANOYTECHU;

- JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO M TPOSBIICHUIO IIHPOKOH
SPYIMLIMA B pa3HbIX OOJACTAX 3HAHUH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIA YPOBEHB;
0) CAMOKOHTPOJIb:

UCIOJIb30BaTh MpHEMbl pedieKcuu Uisi OUEHKU CUTYallUH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETh OILICHMBaTh PUCKH M CBOEBPEMEHHO MPUHUMATh
pelIeHus 10 UX CHUKEHUIO;

B)  OMOIMOHAJIBHBIH  HMHTEIJICKT,
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEH MOTHBAIMM, BKIIOYAOLICH CTPEMIICHHE K
JOCTH>KEHHIO LEIN U YCIeXy, ONTUMHU3M, HHULIMATUBHOCTb,
YMEHHE JEHCTBOBATh, UCXOMS U3 CBOMX BO3MOKHOCTEH;

- DOMIIATHH, BKIIOYAIOMEH CIOCOOHOCTh  IOHHUMATH
OMOITMOHAIBHOE COCTOSIHME JPYTHUX, YYWUTHIBATH €ro MpHu
OCYLIECTBJICHUU KOMMYHHUKAIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHMUIO;

- COIMAJBHBIX HABBIKOB, BKIIOYAIOIIHUX CIIOCOOHOCTH
BBICTPANBaTh OTHOIICHUS C JIPYTUMH JIFOIbMHU, 3a00THUTHCS,
MIPOSIBIISATh UHTEPEC U pa3pemniatb KOHOINKTHI

npearnojar 1{0)0107051

cdepa, ceueHust (GUTyphl BpaIIEHUs, TIOCKOCTb, Kacarolasics
cdepsl, MWINHIPA, KOHYCa, MJIOMAAb MOBEPXHOCTH MUPAMHIBI,
NpU3MbI, KOHYyCa, HMIMHIpPA, IUIOMAAb cdepbl, o0beM KyoOa,
OpSMOYTOJBHOTO — Mapaiiesenunena, MOUPAMHUIbl, [PH3MBI,
IWIMHAPA, KOHYCa, [apa; yMEHUEe M300pakaTh MHOTOTPAaHHHUKH
U TIOBEPXHOCTH BPAILCHMS, UX CEYCHUS OT PYKH, C HOMOIIBIO
YEePTE)KHBIX HHCTPYMEHTOB M DJCKTPOHHBIX CPEICTB; YMETh
pacmo3HaBaTb ~ CHMMETPUIO B IPOCTPAHCTBE;  yMETb
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh ONEPHPOBATh IOHATHIMHU: TNPSAMOYTOJNbHAs CHUCTEMa
KOOPJAWHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA,
CKaJISIPHOE TPOM3BEICHHE, YIOJ MEXIYy BEKTOpaMH, CyMMa
BEKTOpPOB, IPOW3BEJICHHE BEKTOpAa HAa WYHCIO; HAXOIUTh C
MIOMOUIBIO U3YYEHHBIX (OPMYJ KOOPIUHATHI CEPEANHBI OTPE3Ka,
paccTosiHuEe MEXAY ABYMS TOUKaMHU

OK 04. O¢ppexruBHO

B3aWMOJIENCTBOBATh U

- TOTOBHOCTH K CaMOpPAa3BUTHUIO, CaAMOCTOATCIBHOCTH H-
CaMOoOonpEaCICHUTIO,

- yMETb OIEpPUPOBaTh NOHATHUAMHU: CIy4YallHBIH ONBIT U
ciyJaiiHOe cOObITHE, BEPOSTHOCTh CIY4YailHOro COOBITHSI; YMETh
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paboTaTh B KOJUIEKTUBE U
KOMaHJ1e

- OBJaJCHUE HaBBIKAMU  Y4eOHO-HCCIIEIOBATEIbCKOM,
MMPOCKTHOM M COLMAIILHOM JCSITEIHHOCTH;

OBnaneHue YHUBEPCATLHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) COBMECTHasl IeITCIbHOCTD:

- MMOHUMATh U WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOU U
WHIUBUAYATHHON PaOOTHI;

- NpPUHUMATh  IEJId  COBMECTHOH  JICSITCIBHOCTH,
OpPraHHW30BBIBATE W KOOPJAWMHHPOBATH JCUCTBUS IO €€
JOCTH)KCHHIO: COCTABJIATh IUIAH JIEHCTBHUMA, paclpeleisaTh
POJIH C yYE€TOM MHEHHI YYaCTHUKOB OOCYX/IaTh PE3yJIbTATHI
COBMECTHOM pabOTHI;

- KOOPJWHHUPOBATh W BBINOJIHATE pPabOTy B YCIOBHSAX
peanbHOTO, BUPTYaJIbHOTO u KOMOWHHUPOBAaHHOTO
B3aMOJCHCTBUS;

- OCYUIECTBIISATh MO3UTHBHOE CTPATETHYECKOE MOBEACHUE B
pPa3IMYHBIX  CUTYyallUsX, MPOSBISTH  TBOPYECTBO M|
BOOOpakeHre, ObITh MHUIIMATHBHBIM.

OByaieHne YHUBEPCATBHBIMU PETYJISITHBHBIMU JCHCTBHSIMHU:
T) IPUHATHE Ce0s U IPYTHX JIFOICH:

- TPUHAMATh MOTHBBI M QPTYMEHTBI JPYTHUX JIFOJCH IMpU
aHallM3e pe3yJIbTaTOB JIeATEIbHOCTH;

- TpU3HABaTh CBOE MPAaBO W TPABO JPYTUX JIOACH Ha
OIIIMOKH,

- pa3BUBaTh CIOCOOHOCTh TOHMMATh MHP C TO3UIUU
JPYTOTo YeJI0BEeKa

BBIYUCIISITH BEPOSATHOCTH C HCHOJB30BAHUEM TpapUuecKuX
METO/IOB; TPHUMEHATh (OPMYJIBI CIOXKECHHS W YMHOKCHUS
BEPOSTHOCTEW, KOMOHMHATOpHBIE (AaKTBl HU  (GOPMYNBI IPH
pelIeHUH 3a/ia4; OIEHHBATH BEPOSTHOCTH PEATBbHBIX COOBITHH;
3HAaKOMCTBO CO CIIyYailHBIMH BEJIMYMHAMH;, YMEHHE TPUBOJIUTDH
PUMEPBI TPOSBJICHUST 3aKOHA OOJIBIINX YKHCET B MPHPOIHBIX H
0OIIECTBEHHBIX SIBJICHUSX;

- YMeTh CBOOOJHO ONEPUPOBATHh MOHSATHSIMH: CTEICHD C IICIBIM
mokaszarejieM, KOpPEeHb  HaTypajJbHOW  CTENeHH, CTENeHb
palMoOHaNBHBIM  TI0Ka3aTelieM, CTeleHb C JICHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeJieM, JIorapudM 4HCla, CHUHYC,
KOCHHYC U TAHTCHC IPOM3BOJILHOTO YHCIIA;

- YMETb CBOOOIHO ONEpUPOBATH MOHATHAMH: rpaduk (QyHKIHH,
oOpatHast GyHKIMS, KOMIO3ULIMS (PYHKIHH, TUHETHas QyHKIuS,

KBajZipaTUyHas (yHKUUS, CTENEeHHas (yHKUUA C LElbIM
nokaszarejaeM, TpPUIOHOMeTpudyeckue (QyHKIuHM, oOpaTHbIE
TPUTOHOMETPUYECKHUE ¢byHKIMY, ITOKa3aTeJIbHas u

norapudmuueckas QyHKIUH; YMETh CTPOUTH Tpaduku PpyHKIUH,
BBITOJIHATH MPE00pazoBaHust rpadukoB QPyHKIIUH;

- YMeTb HCHOJNb30BaTh TIpapuku (YyHKIMA JUIsI U3y4YeHHS
MPOIIECCOB M 3aBHCUMOCTEH TpW PEIICHWH 3a/a4 W3 JPYTUX
y4eOHBIX TMpEeIMETOB M M3 peaJbHOM KHU3HH;, BBIpaKaTh
dbopMyIaMu 3aBUCIMOCTH MEX]Ty BETHUYNHAMU;

- CBOOOJHO OINEpPUPOBATH MOHATUAMHU: YETHOCTh (DYHKIUH,
NEPUOMYHOCTh  (DYHKIIMM,  OTPAaHWYEHHOCTh  (PYHKIIWH,
MOHOTOHHOCTh (DYHKIIMH, dKCTpeMyM (YHKIMHU, HaubojbIIee U
HalMEHblIee 3HA4YeHUs (YHKIMUM Ha MPOMEXYTKE, YMETb
MIPOBOJIUTH UCCIIE0OBaHNE (DYHKITIH;

- YMeTb HCHOJIb30BaTh CBOMCTBA W rpaduku QyHKUUH Ui
pelieHnsl yYpaBHEHWH, HEPaBEHCTB M 33jJa4 C MapaMeTpamu;
n300pakaTh Ha KOOPAMHATHON MJIOCKOCTH MHOXECTBA pPEIICHHM
ypaBHEHHA, HEPABEHCTB U MX CHCTEM

OK 05. OcyuectBisth
YCTHYI0O M THUCHBMEHHYIO
KOMMYHHKAITHIO Ha
roCyJapCTBEHHOM  SI3bIKE
Poccuiickoit @enepanuu ¢

B o6nactu acTeTnueckoro BOCIIMTaHUS:

- 3CTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYas 3CTETHKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyJa
1 OOIIIECTBEHHBIX OTHOIICHHIA;

- COCOOHOCTh BOCITUTBHIBATh Pa3JIMYHbIE BUJbI MCKYCCTBA,

- YMETh OIEpPUPOBATh MOHATHIMHU: CpeaHee apumeTHdecKoe,
MeAraHa, HauOoyblliee W HaWMMEHbIee 3HAYCHHUS, pa3Max,
JTUCHepcus, CTaHJIAapTHOE OTKJIOHEHHME YHCIOBOro Habopa;
yMEHHE  U3BIEKaTh,  HWHTEPIPETHPOBATH  WH(MOPMAIIHUIO,
MPEACTABICHHYID B TaOJMWIax, Ha Jauarpammax, rpaduxax,
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y4eToM ocoOeHHoCTeH
COLIMAITBHOTO "
KYJIbTYPHOI'O KOHTEKCTa

TpaJIuLMd U TBOPUYECTBO CBOEr0 M JPYrMX HapoJAOB,
OLLYIAaTh S3MOLMOHAILHOE BO3JIEHCTBUE UCKYCCTBA;

- YOeXKICHHOCTh B 3HAUMMOCTH JUIs JIMYHOCTU U 0OIIecTBa
OTEYECTBEHHOIO W MHPOBOIO HCKYCCTBA, JTHHYECKHUX
KyJbTYPHBIX TPaJAULIUKA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIPD@KECHHIO B pa3HbIX BHAAX
HCKYCCTBa, CTPEMJIEHHE IpPOSBIATh KauecTBa TBOPUECKOM
JIUYHOCTH;

OBnanenue YHUBEPCATLHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) obuieHue:

- OCYIIECTBJIATh KOMMYHHKAIIUU BO BceX cpepax KU3HH;

- pacmo3HaBaTh HeBepOaJdbHBIC CpPEICTBA  OOIICHUS,
MOHUMATh 3HAYEHHE COIMAbHBIX 3HAKOB, pAaclo3HABaTh
MPEANOCHUIKA  KOH(MJIMKTHBIX CUTyalldd W CMST4YaTh
KOH(JIUKTHI,

- Pa3BCPHYTO H JIOTMYHO H3JIaraTb CBOIO TOYKY 3pCHHA C
HCIIOJIb30BAHHUECM A3BIKOBLIX CPCACTB

OTPAKAIOIYI0 CBOMCTBA pEaJIbHBIX IPOLIECCOB U SBJICHUN;
IPEJCTaBIATh HHPOPMALMIO C IOMOLIbIO TAOIUI] U JAHUArpam;
UCCIIEN0BATh CTAaTHUCTHUYECKHE J@HHbIE, B TOM 4YHCIE C
IPUMEHEHHEM IpapUUECKUX METOI0B U IEKTPOHHBIX CPE/CTB;

- YMEThb ONIEPHUPOBATH MOHATUAMU: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, IBYTPaHHBIA YIOJI, CKpEIIMBAIOIIMECA IPSMBbIE,
[apaJUIEIbHOCTD U NEPIECHAUKYJIIPHOCTD IPSIMBIX U IIJIOCKOCTEM,
YIOJI MEXAY HPSIMBIMHU, YIOJl MEXIy INPSAMOM M IJIOCKOCTBIO,
YIOJl MEKIY IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE MEXKIY NMPSMBIMH, PACCTOSIHUE MEKIY IJIOCKOCTSAMU;
- YMETh UCIIOJIb30BaTh NMPU PEIICHUH 33124 U3yUeHHBIE (PaKThI U
TEOpeMbl IIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl 0ObEKTOB
OKpPY>Karoulero Mupa

OK 06.
IPaKJaHCKO-
MaTPUOTUYECKYIO
MMO3UIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaAUITMOHHBIX
00IIIeueI0BeUYeCKUX
IIEHHOCTEH, B TOM YHCJE C
y4€TOM TrapMOHU3ALUU
ME>KHAITHMOHAJIBHEBIX u
MEXPEJIUTUO3HBIX
OTHOILIEHUH, IPUMEHATH
CTaHJapThI
AHTUKOPPYIIIHOHHOTO
IIOBEJICHUS

[IposiBisTH

- OCO3HaHWe OO0yYaroIMMHCS POCCUNCKON TIpakIaHCKOMN
UJEHTUYHOCTH;

- IEJICHAllpaBIIEHHOE pPAa3BUTHE BHYTPEHHEH MO3ULIUHU
JUYHOCTH HA OCHOBE JyXOBHO-HPaBCTBEHHBIX ILIEHHOCTEU
HaponoB Poccuiickont ®@exepanny, HCTOPUYECKUX U
HaIlMOHAJIBHO-KYJIBTYPHBIX ~ Tpaauuui,  GopMupoBaHue
CUCTEMBbl 3HAYUMBIX IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK
AHTUKOPPYILIMOHHOIO  MHUPOBO33PEHHUsl  NPaBOCO3HAHUS,
9KOJIOTUYECKON KYJBTYpPBhI, CIIOCOOHOCTH CTaBUTh IEIH U
CTPOMTb JKU3HEHHBIE IIJIaHbI;

B yactu rpakaaHCKOro BOCIIUTaHUS:

- OCO3HAaHHE CBOUX KOHCTUTYLIMOHHBIX IpaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U IIPABOIIOPSAIKA;
- MIPUHSATHE TPaIUIIMOHHBIX HAI[MOHAJIBHBIX,

O6HIG'—IGJ'IOB€'—IGCKI/IX FYMaHI/ICTI/IquKI/IX nu )ICMOKpaTI/I‘-IeCKI/IX
LIEHHOCTEIA;

- TOTOBHOCTH HpOTI/IBOCTOSITI) NaCO0JIOTUN BKCTpeMI/ISMa,
HallMOHAJIM3Ma, KceHnopoouu, JUCKPUMUHALIUU o
COIIMaJIbHBIM, peJ'II/IFI/IOSHI)IM, paCOBI)IM, HaIIMOHAJIBHBIM

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPAUHATHl TOYKH, BEKTOpP, KOOPIMHATBI BEKTOPA,
CKAJIIPHOE TPOMU3BEACHUE, YIOJd MEXKIy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEACHHE BEKTOpAa HA 4YHUCIO; HAaXOOUTh C
MIOMOIUIbIO U3YUEHHBIX (POPMYJT KOOPJIMHATHI CEpEANHBI OTPE3Ka,
paccTosiHUuE MEXKIY JBYMs TOUKaMU;

- yMeTb BBIOMpPATh MOAXOASIIMNA W3YYEHHBIM MeETON s
peleHusl 3aJayM, paclo3HaBaTh MaTeMaTHueckue (akThl |
MaTeMaTUYeCKUe MOJEIW B MPUPOAHBIX MU OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE;

YyMEHHE TPUBOAUTH NPUMEPbl MATEMaTHUYECKUX OTKPBITUN
POCCUICKON U MUPOBOW MaT€MaTUYECKON HAyKH.

- yMeThb OIEpUpOBaTh TMOHATHUAMU: CIy4YallHBIA OMBIT U
cllydaifHO€ COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMETh
BBIUHCIISATh BEPOSITHOCTH C HCHOJIb30BAaHUEM TpaHUuecKux
METO/OB; MNPUMEHATh (OPMYINIBI CIOKEHHUS U YMHOXKCHHS
BEPOATHOCTEH, KOMOHMHATOpHbIE (akTl U (GOpPMYJIBl IpHU
peLIeHNH 3a/1a4; OLEHHBATh BEPOSTHOCTH DPEATbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YallHbIMU BEIMYMHAMHU; YMEHHE MPHBOJUTH
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MIPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO JAEATEIbHOCTh B HHTEPECAX
rpakIaHCKOT0 O0IIECTBA, Y4aCTBOBATH B CAMOYITPABIICHUH B
00111€00pa30BaTEIbHON OpraHU3aluu U JE€TCKO-IOHOILECKUX

OpraHM3alusix;

- YMEHHME  B3aMMOJIEHCTBOBATbH  C  COLMAJIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHM ¢ UX (QYHKIUAMH U
Ha3HA4YCHHEM;

- TOTOBHOCTb K TyMaHUTapHOM M  BOJIOHTEPCKOU
NEeSATEIbHOCTH;

MaTPUOTHYECKOIO BOCIIUTAHUSA:

- c(hOpMHUPOBAHHOCTH pOCCUCKOM rpaXkJaHCKOM

HUJICHTUYHOCTH, MaTPUOTU3MA, YBAKEHHS K CBOEMY Hapony,
4yBCTBA OTBETCTBEHHOCTH Iiepel PoauHoi ropmoctu 3a
CBOM Kpaii, CBOI0 PoiMHy, CBOU S3BIK U KYJBTYpPY, IPOLLUIOE
U HaCTOsLIee MHOTOHALIMOHAIbHOr0 Hapoaa Poccuu;

- IIEHHOCTHOE OTHOILIEHUE K I'OCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M IIPUPOAHOMY HACIENHIO, IaMATHUKAM,
TpaguuusM HaponoB Poccnn noctmxenusm Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- unaeiHas yOeXJAEHHOCTb, TOTOBHOCTb K CIYXKEHUIO U
3ammre OTeuyecTBa, OTBETCTBEHHOCTh 3a €ro Ccynab0y;
OCBOEHHBIE OOY4YAIOIIMMHUCA MEXIPEAMETHbIE TMOHATUS U
yHUBEpCaJbHbIE  yuyeOHBbIE  JEHCTBHS  (PEryJSTHBHBIE,
M03HABaTENIbHbIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTh MX HCIOJb30BAaHUS B IO3HABATEJIbHOH U
COLIMAJIBHON ITPAKTUKE, TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO M OCYIIECTBJICHUIO YUYEOHOU JESITEIbHOCTH,
OpraHu3aluu yueOHOro COTpYyAHUYECTBA c
MeJarornyeckuMu  pabOTHUKAaMU W CBEPCTHHKaMH, K
YUYacTHIO B IOCTPOCHUU MHAMBHUYaJIbHON 00pa3oBaTeIbHON

IPUMEpPbI TIPOSIBICHUS 3aKOHA OOJIBIIMX YHCET B MPHUPOIHBIX U
0O0I1eCTBEHHBIX SIBJICHUAX

TPAaEKTOPUH;

- OBJAJeHHE HaBbIKAMH  Yy4eOHO-MCCIIeOBATENBCKOM,

IIPOEKTHOM M COLMATILHOM IESITEIbHOCTH
OK 07. ConeiicTBOBaTh - He T[pUHUMATh JACWCTBUSA, NPUHOCSIIME BpEd - | -yMeTh ONEpPUPOBaTh MOHATHAMH: (YHKUHUS, HENpepbIBHAS
COXPAaHEHUIO OKpPY’KalollleH cpee; byHKIMSA, TPOU3BOJHASA, TEepBOOOpa3Has,  ONpeAeTICHHBIH

OKpY>KaIoIIeH Cpeibl,

- YMETh POTHO3UPOBATh HEOIArONPUSTHBIE SIKOJIOTHUECKHE

HHTCrpaja; yYMCTb HAXOJUTH TIMPOM3BOAHBIC JBJICMCHTAPHBIX
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pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
MIPHUHITUITBI OEPEHITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIHAX

[IOCIEACTBUSA IPEAIPUHUMAEMBIX JIEUCTBUIA,
IIPEIOTBPALLATD UX;
- pacIIMpUTh  ONBIT  JEATEIBHOCTH  JKOJOTMYECKOU
HaIIPABJICHHOCTH;

- pa3pabaTeiBaTh IUIAaH pEHICHHUS TPOOJIEMBI C YYETOM
aHaM3a MMEIOIINXCSA MaTepPHAJbHBIX W HEMAaTEePUATbHBIX
pecypcoB;

- OCYIIECTBJIATH I[CJICHANIPABICHHBI MOUCK MepeHoca
CPEJICTB ¥ CIIOCOOOB JIEHCTBUS B TPO(HECCHOHATILHYIO CPEy;
- yMeThb IMEPEHOCHTh 3HAHUSA B [O3HABATEIbHYIO W
IMPAKTUYCCKYIO oOnactu KHU3HECACATCIIbHOCTH,

- MpeyIaraTh HOBBIC MPOEKTHI, OICHUBATh MICH C MO3UIHH
HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTI/I'-ICCKOI\/JI 3HAYUMOCTH,

- 1aBaTh OILICHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B
ACATCIIbHOCTDb, OLICHUBATHh COOTBCTCTBUC PE3YJILTATOB LCIIAM

(byHKUMH, UCTIONB3Ysl CHpPAaBOYHBIE MaTEpHAJIbl; MCCIEIOBATH B
OPOCTEHIIMX CllydasX (PYHKUMHM HAa MOHOTOHHOCTb, HaXOJIUTh
HauOONbIINE ¥ HAUMEHbLINE 3HAYEeHUS (YHKUUH; CTPOUTH

rpauKd  MHOTOWIEHOB C  HCIOJb30BAHWEM  ammapara
MAaTE€MaTU4YeCKOro AaHaJu3a; IPUMEHATH I[POU3BOJIHYIO IIpHU
peumieHUuM  3aJad  Ha  JABW)KCHUE;,  pellaTh  IPAKTUKO-

OpPUCHTHUPOBAHHBIC 3ala4d Ha HauOOJIbIIINE W HaWMEHBIIINE
3HA4YEHUs1, Ha HAXOKIECHUE ITyTH, CKOPOCTH M YCKOPEHHUS;

- YMCTh OIICPUPOBATH IMOHATHAMU: ABUIKCHUC B IMPOCTPAHCTBC,
1o 100HbIe (PUTYpBI B MPOCTPAHCTBE; UCIOIb30BAaTh OTHOILIEHHE
IUIOIIAZeH TMOBEPXHOCTEH M O00BEMOB IMOAOOHBIX (GHUTYp TIpH
peLIeHUH 3a1a4;

YMETb BBIYUCIIATL T'COMETPHUUYCCKUC BCIIMYUHDBI (I[JII/IHa, yroia,
wiomaab, o00beM, IUIOIAAb  I[OBEPXHOCTH),  HCIOJB3YS
U3Y4YEeHHbIE (OPMYJIbI U METOIbI

[IK 3.1. Opranu3oBsiBaTh
paboTy mepcoHaia mno
00paboTKe EPEBO30YHBIX
JOKYMEHTOB H
OCYIIECTBICHHUIO PaCYETOB
3a yCIIyTH,

- OIIPCACIIATh HEIU ACATCIIbHOCTH, 3alaBaTh IIapaMCTpPhbl U
KPpUTCPUN UX NOCTHIKCHUS,

- CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOUCKY
MCTOAOB PCIICHUA MMPAKTUICCKUX 3ada4, IPUMCHCHUTIO
PAa3JIMIHBIX METOAOB IMO3HAHMU,

- AHAJIM3UPOBATH MOJYUCHHBIC B XOAC pCIICHUS 3aJa4n

- yMETb MOJEIUPOBAaTh peaibHbleé CUTyallud Ha s3bIKE
MaTeMaTUKU; CTPOUTb MAaTEMaTHYECKHE MOJEIHU C HMOMOUIbIO
reOMETPUUYECKUX MOHATUI M BEJIWYMH, DPELIaTh CBS3aHHBIE C
HUMHU [pPaKTUYECKHE 3aJaud; COCTABJIATH BEPOSTHOCTHYIO
MOJIeJIb U MHTEPHPETHPOBATH MOJYUYEHHBIN pe3yibTar; pemaThb
MPUKJIAJHBIE 33]a4d CPEJCTBAMU MaTeMAaTUYECKOTO aHajau3a, B

MpeaOCTaBIsAEMBIC PE3YIbTAaThl, KPUTHUYCCKHU OLCHUBATH UX JOCTOBCPHOCTD, TOM YHUCJIC COOUAJIBbHO- JOKOHOMHUYCCKOIO H (1)I/I3I/IIIGCKOFO
TPAHCIIOPTHBIMHU IMPOTHO3UPOBATH UBMCHCHHE B HOBBIX YCIIOBUAX, XapaxkTepa
OopraHu3anusamMu - IeJ1aTh OCO3HAHHBIN BBI60p, ApryMCHTUPOBATH €TO, 6paTB
OTBCTCTBCHHOCTD 3a PCHICHUC
IIK 3.2. O6ecnieunBath - OIpCACIIATDh LHEIN ACATCIBbHOCTH, 3alaBaTh IMapaMCTPhI U - YMCTb MOZACIIMPOBATH PCAJIBHBIC CHUTyallUM Ha A3bIKE

OCYILIECTBJIEHHE MpoLecca
yIpaBJICHUS IEPEBO3KAMU
Ha OCHOBE JIOTUCTHYSCKOM
KOHIICTIIINH 1
OpFaHI/ISOBI)IBaTI)
palMOHAIBHYIO
nepepaboTKy TPy30B

KPUTEPHUH UX TOCTIKEHUS;
- CIOCOOHOCTBH ¥ TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOUCKY
METOJIOB pELIeHMs] MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHbBIX METOJIOB MIO3HAHHUS;

- aHAJIM3UPOBATH MOJyYEHHBIE B XOJI€ PELICHUS 3a/1a4U
pe3yJIbTaThl, KPUTUYECKH OLIEHUBATh X JOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MEHEHHNE B HOBBIX yCIIOBUSIX;

- JIeaTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €r0, OpaTh
OTBETCTBEHHOCTH 3a pEIICHHE

MaTeMaTUKH; COCTABIISATh BBIPAKEHUS, YPAaBHEHUs, HEPaBEHCTBA
U UX CHCTEMBI 110 yCIIOBHUIO 3a/1ayH, MCCIEA0BATh TOCTPOCHHbIE
MOJENN c UCIIOJIb30BaHUEM anmapara anreoOpsl,
MHTEPIPETHPOBATH MOJTYYEHHBIN pe3yJIbTarT; CTPOMTH
MaTeMaTHYeCKHe MOJIETU C TIOMOIIbIO T€OMETPUUYECKUX TTOHATHI
U BEJIUYWH, pelaTh CBA3aHHBbIE ¢ HUMU MPAKTHUYECKUE 3aJlauH;
COCTaBIISITh BEPOSATHOCTHYIO MOJEIb M HHTEPIPETHPOBATH
MOJyYEHHBI  pe3yNbTaT; pemarh  [pUKIAJAHbIE  33/1a4d
CpeACTBaMU  MaTeMAaTU4YEeCKOr0 aHajlu3a, B TOM  4YHCIE
COLIMAJIBHO- PKOHOMHMYECKOT0 U (PM3MUECKOr0 XapakTepa

[1K 4.1. Oprann3oBsIBaTh

- OIpCACIATDh HEIN ACATCIbHOCTH, 3a4aBaTh MapaMCTPEI U

- YMCTb MOACIIHUPOBATHE PCAJbBHBIC CHUTyallMMd Ha SA3BIKC
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BBIIIOJIHEHUE TTOTPY304YHO-
pa3rpy304HbIX Oleparuit
pu paboTe ¢ rpy3om,
MOrPY>KEHHBIM B BaroHax
COTJIACHO TEXHHUUYECKUM
YCIIOBHUSM Pa3MEIICHHs 1
KpEIUICHUs Ipy3a Uiu
[paBUIaM MEPEBO3KH

rpy3a

KPUTEPUU UX TOCTHUKECHUS;
- CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY MTOUCKY
METOJIOB PELIEHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS,

- aHaJIM3UPOBATH [IOJYUYEHHBIE B XO/I€ PELICHUS 3a1a4l
PE3yNbTaThl, KPUTUUECKH OL[CHUBATh UX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBUSIX;

- IeNaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €T0, OpaTh
OTBETCTBEHHOCTH 3a PEIICHUE

MAaTCMaTuK; CTPOUTH MATCMATHYCCKUC MOJCIU C IOMOIIBIO
IrCOMETPHUICCKUX MOHATUH W BCJIIMYMH, pellaTb CBA3aHHBIC C
HUMHU TMPAKTHYCCKUC 3ada4vu; PpClIaTb MNPUKIIAAHBIC 3aJadu
CcpeacTBaMu MAaTEMAaTHYCCKOI'O aHaJIn3a, B TOM HUCJIIC
COHUaAJIbHO- S3dKOHOMHWYCCKOI'O U (I)I/I3I/I‘ICCKOI‘O XapakTepa

[IK 4.2. IIpoBepsTh
COCTOSIHHE U
MIPaBUIIBHOCTD
pa3MeIeHUs U KPETUICHUS
rpy3a B BaroHax COTJacHO
TEXHUYECKUM YCIOBHUSIM
WJIH TIpaBUJIaM MIEPEBO3KU

rpysa

- OIPENENSTh eI 1eATeIbHOCTH, 3a/1aBaTh apaMeTpbl U
KPUTEPHUU UX TOCTHKCHHUS;

- CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOUCKY
METO/IOB pEIICHUs MTPAKTUUECKHUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS,

- AaHAJIU3UPOBATH MOJYUYCHHBIE B X0OJIC€ PEIICHUS 3aa4u
PE3yNbTaThl, KPUTUUYECKH OI[CHUBATh UX JOCTOBEPHOCTD,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- IeNaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATH €ro, OpaTh
OTBETCTBEHHOCTbH 32 PEIICHUE

- yYMeTh MOJEIHUPOBATh pEaJbHbIE CHTyalldd Ha S3bIKE
MAaTCMaTUKH,; COCTABJIATH BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA
U UX CHCTEMBI 10 yCIIOBHUIO 33/1a4H, UCCIEA0BATh MOCTPOCHHbBIE
MOJIENH c HCII0JIb30BaHUEM anmnapara anreopsol,
UHTEPIPETUPOBATH MOJTyYEHHBIH pe3yIbTarT; CTPOUTH
MAaTeMaTUYCCKHUEC MOACIIN C IOMOIIBIO TCOMCTPUICCKHUX HOHATHHU
U BEJIIMYUH, PEIIaTh CBS3aHHbIE C HUMH MPAKTUYECKHE 33]1auH;
pemiaTth MPUKIAAHBIC 3aJadd CpCACTBAMU MATEMATUYCCKOI'O
aHalM3a, B TOM UHCJIE COLHUAIbHO- HKOHOMUYECKOTO U
(hU3MYECKOro XapakTepa
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2. CTpyKTypa M coJep:kaHue 00111e00pa30BaATEILHON JUCIHUILTHHBI

2.1. O0beM IMCUMILIAHBI M BUAbI Y4eOHOIi padoThl

Bup yyeOHo# padoThI Oovem 6
yacax

O0bem 00pa3oBaTe/IbHONM NPOrPAMMBbI IMCUHUILIIMHBI 450

B T.4

OCHOBHOE coJIep;KaHue 244

B T.4.:

TEOPETUUCCKOE OOYUCHHE 196

MPAKTUYECKUE 3aHSATHUSI 24

KOHTPOJIbHBIE paOOThI 24

IIpodeccnonaibHO-OPUEHTHPOBAHHOE CO/IEePKAHME (COJIEPIKaHNE 56

MPUKIIATHOTO MOJTYJISA)

B T.4.:

TEOPETUUYECKOE 00YUCHHE -

MPAKTUICCKUAC 3aHATHS 56

CamocrosiTeibHas padoTa 150

IIpome:kyTouHasi aTTecTanus

1 cemecmp —oughgepenyuposannwlii 3auem

2 cemecmp - IK3aMeH
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2.2. TeMmaTH4YeCKHUil IVIAH U COJIEPKAHNE JUCHUILTHHBI

HaumeHoBaHue pa3iesioB U TeM Conep:kanue y4ye0HOro Marepuasa (0OCHOBHOE M MPO(deccCHOHAIBLHO- O0bem | @opmupyemble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJAHON MOAYJIb | YaCOB | KOMIIETCHIUH
(MpU HAJIMYYIN)
OcHoBHOe coep:kaHue
Pa3nen 1. [loBTOpeHue Kypca 32
MATeMaTHKAa OCHOBHOM IIKOJIbI
Tema 1.1 Cojeprkanne y4eOHOro MaTepuaia
Lenb u 3a1a9 MaTEMaTUKU IpY | ba3oBble 3HaHKUA U YMEHHS 110 MaTeMaTHKE B MPO(ecCHOHAIBHOM U B IIOBCEIHEBHON
OCBOCHMH CHEIUAIBHOCTU JIeATEIbHOCTH. 2
Tema 1.2 Cogepxanue yueOHOro Marepuasa
Yucna v BBIYMCICHUS. JleiicTBUS HAJl IOJIOKUTENBHBIMU M OTPULIATEIbHBIMU YKCIaMH, OOBIKHOBEHHBIMU U
Bripaxkenus u npeodpazoBaHus JNECATHUHBIMH TPOOSMHU.
JeiicTBusi co creneHsiMu, (opMyJIbl COKPAILIEHHOTO YMHOKCHHS 2
Tema 1.3 IIpodeccnonabHO-OpHEHTHPOBAHHOE COePKAHNE (CONEPKAHUE IPUKIIATHOTO
['eomeTpus Ha WIOCKOCTH MOJYJISA)
Ilpakmuueckoe 3anamue No 1
Buasl mimockux Q)Hryp Y UX momaab. [IpakTHKo-opreHTUPOBAHHbBIE 33a]a4H B Kypce OK 01, OK 02,
T€OMETPHUH Ha NJIOCKOCTH 2 OK 03, OK 04,
Tema 1.4 Cojneprkanne yueOHOro Matepuana OK 05, OK 06,
[IpoLieHTHBIE BEIUNCIICHUS ITpocThle MPOLEHTHI, pa3Hble clIOcOObI X BhIUMCIEHUs. ClI0)KHBIE TPOLIEHTHI 2 OK 07.
Ilpakmuueckoe 3anamue No2 IK 3.1.
[TporieHTHBIE BBIUUCIICHHUS 2
Tema 1.5 Copneprkanue yueOHOro MaTepuaa
VYpaBHEHHsI U HEPABEHCTBA Jluneiinble, KBaApaTHbIE, APOOHO-IMHENHbIE YPAaBHEHHUSI M HEPABEHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEeHUs U HEPABEHCTBA 2
Tema 1.6 Coneprkanue yueOHOro MaTepuasa
Cucremsl ypaBHEHUHN U CrniocoObl pelnieHus CUcTeM JTUHEHbIX ypaBHeHuH. [lonstue matpuna 2x2 u 3x3,
HEPABEHCTB onpeaenuTens Matpulbl. Meron [Maycca. Cuctemsl HENMMHENHBIX ypaBHEHUH. CHCTEMBI
HEPaBEHCTB 6
Tema.1.7 Copneprkanue yueOHOTro MaTepuaa
BxonHoil KOHTPOJIB Boruncnenus u npeoOpa3oBaHusi. Y paBHEHMs U HEPaBeHCTBA. [ 'eoMeTpus Ha INIOCKOCTH
Koumponvnas paboma Ne 1 2
CamocrosiTesibHas padoTa 00y4alOIMXCS 10
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Pemenue 3ama4d mo HU3Y4YCHHBIM TCMaM
HOI[FOTOBKa OTYCTOB K MPAKTUICCKUM 3aHATUAM

Pasnen 2. KoopauHaTsl U 24
BEKTOPbI
Tema 2.1 Cojeprkanne y4eOHOro Matepuana
JlekapTOBBI KOOPJIUHATHI B JexkapToBbl KOOpAMHATHI B TpocTpaHcTBe. [Ipocreiimme 3a1aun B KOOpAMHATAX.
nmpocTpaHcTse. PaccTosHue PaccrosiHue Mexay 1ByMs TOUKaMU, KOOPJAUHATHI CEPEINHBI OTPE3Ka
MEXJy IByMsI TOUKaMHU.
KoopauHnats!l cepeiuHbl OTpe3Ka 4
Tema 2.2 Copepxanne yueOHOro Marepuaa
Bekropsl B mpocTpancTBe. Yron | Bektopsl B ipoctpancTBe. ClloKEHHE U BBIMUTaHUE BEKTOPOB. Y MHOYKEHHE BEKTOpA Ha
Mexay Bekropamu. CkansipHoe ymciio. Komnnanapuelie BekTopsl. CKasipHOE IPOU3BEIEHUE BEKTOPOB. Pasnoxenue
IIPOU3BENICHNE BEKTOPOB BEKTOpA IO TPEM HEKOMILIAaHAPHBIM BeKTOpaM. KoopimHaTel BEKTOpa, CKaJlsIpHOE
IIPOU3BE/IEHNE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKIY BEKTOPAMHU, YTOJI MEXIY NPSIMOM U
IJIOCKOCTBIO, YTOJI MEXy IIJIOCKOCTSMU. Y paBHEHUE IUIOCKOCTH. ['€OMETpUYECKUI CMBICIT
onpeaenurens 2x2 6 OK 02, OK 03,
Tema 2.3 IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUeE (COAepKaHUe TPUKJIATHOTO OK 04, OKO07
[IpakTHKO-OpUEHTUPOBAHHBIE MOYJIs) [IK 4.1, 1K 4.2
3a/1a4d Ha KOOPIAMHATHOU Ilpakmuueckoe 3ansamue Ne 4
IIJIOCKOCTH KoopaunarHas miockocTs. Belunciienne paccTosiHMM Ha IUIOCKOCTH.
Ilpakmuueckoe 3anamue Ne 5
Beruncnenue muoniaaei Ha miaockoctu. KonndyecTBeHHbIE pacyeThl 4
Tema 2.4 Copneprkanue yueOHOro MaTepuasa
Pemenne 3anad. KoopuHats! u JlexapToBbI KOOPAMHATEI B IpOCTpaHCTBe. BekTopsl B mpocTpancTBe. CloKeHUeE U
BEKTOPBI BbIUMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha ynciio. KoMiuianapHbie BEKTOPBI.
CkansipHO€E TPOU3BENECHNE BEKTOPOB. PaznokeHne BEKTopa 0 TPEM HEKOMILIaHAPHBIM
BekTopaM. [Ipocreiimue 3anaun B koopauHarax. KoopInHaTEl BEKTOpA, paCCTOSTHUE MEXKIY
TOYKaMH, KOOPJUHATHI CEPEANHBI OTPE3KA, CKATISPHOE MPOU3BEICHUE BEKTOPOB B
KOOpJMHATAaX, YIoJ MKy BEKTOPaMH, YTroJl MEXAy IPSIMOH U IIIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU
Koumponvnas paboma Ne 2 2
CamocrosiTeibHas padoTa 00y4YaroImMXcs 8
Pemenue 3a1a4 o n3y4eHHBIM TEMaM
[TonroroBKa OTYETOB K NPAKTUUECKUM 3aHATHUAM
Paznen 3. OcHOBBI 54 OK 01, OK 02,
TPUTOHOMETPHH. OK 03, OK 04,
Tpuronomerpunueckue OK 05, OK 06,
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GyHKuun

Tema 3.1

Tpuronomerpuyeckue GyHKIHH
MIPOU3BOJIBLHOTO YTJIa, YUCIIA.
Pannannas v rpagycHas Mepa
yria

Copepxanne yueOHOro Marepuasa

Panuannas mepa yria. IloBopoT Touku BOKpYT Hauana koopauHaT. OnpeneneHue cuuyca,
KOCHHYCa, TAHI€HCAa U KOTAaHI'€HCa. 3HaKHU CHHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI'€HCa 110
YETBEPTSAM. 3aBUCUMOCTh MEKY CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJTHOTO
U TOTO XK€ yIJia

Tema 3.2

OCHOBHBIE TPUTOHOMETPUUYECKHE
ToxaecTBa. Dopmyibr
MIPUBEICHUS

Copepxanne yueOHOro Marepuasia

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC YIJIOB Q@ U — X .
DopMyIIbl IPUBEIECHUS

Tema 3.3

CuHyc, KOCHHYC, TAHT€HC CyMMBI
Y pa3HOCTH ABYX yriioB. CuHyc 1
KOCHHYC JBOMHOIO yIJa.
@DopMyIIBI TOJIOBUHHOTO yIiia

Copepxanne yueOHOro Marepuasa

CymMmMa 1 pa3HOCTh cuHycoB. CyMMa M pa3HOCTh KOCUHYCOB. CUHYC U KOCHUHYC JIBOWHOTO
yraa. @opMyibl OJI0BUHHOTO yria. [IpeoOpa3oBanre CyMMbI TPUTOHOMETPUUYECKIX
(GYHKIMI B IPOU3BEAECHHUE U IPOU3BE/IEHUE B CYMMY. BbIpaskeHue TpUroHOMETpUYECKUX
GbyHKIHMI yepe3 TaHTeHC MOJIOBUHHOTO apryMeHnTa. [IpeoOpa3oBanue npocTedmx
TPUTOHOMETPUUECKUX BhIPAKEHUN

Tema 3.4
@yHKINH, UX CBOWCTBA.
CriocoOsl 3a1anust QyHKIIUU

Cogepxanue yueOHOro Marepuasa

O6uacTh onpeneneHuss 1 MHOXKECTBO 3HaueHUH pyHkuuid. YETHOCTD, HEUETHOCTD,
nepuoandHocTh pyHkuui. CriocoObl 3a1aHus PYHKIIHIMA

Tema 3.5
Tpuronomerpudeckue GyHKIINH,
WX CBOMCTBA U rpaduKku

Cogepxanue yueOHOro Marepuasa

O6uacTh onpeaeneHus: 1 MHOXKECTBO 3HAYEHUH TPUTOHOMETPUUECKUX PYHKIMHA. YETHOCTS,
HEUETHOCTb, NEPUOMYHOCTh TPUTOHOMETpUYecKux GpyHKIuil. CBoiicTBa U rpaduxu
GyHKIHE Y =COSX, Y =Sin X, y =tgx, y =ctgx

Tewma 3.6
[Ipeo6pa3zoBanue rpadukoB
TPUTOHOMETPUUECKUX (PYHKIUH

Cogepxanue yueOHOro MaTepuana

Cixatue ¥ pacTsbkeHue rpaduKOB TPUTOHOMETPUYECKUX (PYHKIIHH.

Ilpakmuueckoe 3anamue Ne 6
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHMA

Tema 3.7 Onucanue
MIPOU3BOJICTBEHHBIX MIPOIIECCOB C
MOMOIIBIO TPAapUKOB (PYHKITHI

IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE COAEPKaHUE (COAepKaHUe TPUKJIATHOTO
MO/1YJIfA)

Ilpaxkmuueckoe 3anamue Ne 7, 8
Vcnonp30BaHKe CBOMCTB TPUTOHOMETPUYECKHX (DYHKIIUH B MPOECCHOHATBHBIX 3a/1a4axX

Tema 3.8 Copneprkanne yaeOHOro MaTepuana

OGpatHble TpuronoMerpudeckue | OOpaTHbIe TPUTOHOMETpUYECKHE QyHKIUU. VX CBOMCTBA U rpauku
byHKIIN

Tema 3.9 Copneprkanue yueOHOro MaTepuasa

Tpuronomerpuieckue ypaBHEHUS
U HEPaBEHCTBA

VYpaBHeHue COSX = a. YpaBHeHHe SIN X = a. YpaBHeHue tgx=a, ctgx=a. Pemenne
TPUTOHOMETPUYECKUX YpaBHeHHM TunoB: [IpocTeliime TpuroHoMeTpuyecKne ypaBHEeHuUs,

OK 07
[IK 4.1, IIK 4.2
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CBOIANIMECCA K KBAAPATHBIM, PCIIACMBIC pa3AC/ICHUCM Ha MHOXXHTCJIN, OJHOPOJHBIC.

Ilpakmuueckoe 3anamue Ne 9

Perienrie TpPUrOHOMETPUUECKUX YPaBHEHUI 2
Tema 3.10 Copepxanne yueOHOro Marepuaa
CucreMbl TPUroHOMETPUYECKUX | CHCTEMBI IPOCTEHIIINX TPUTOHOMETPHUUCCKUX YpaBHEHHUN
YpaBHEHUM 2
Tema 3.11 Cojeprkanne y4eOHOro MaTepuasa
Pemenue 3anay. OCHOBBI [TpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUH. PellieHne TpuroHoMeTpuaeckix
TPUTOHOMETPHH. YpaBHEHU U HEPABEHCTB B TOM YHCJIE C HCIIOIb30BAaHNEM CBOWCTB (DYHKLIHUH.
Tpuronomerpudeckue QyHkuuu | Konmponvhas paboma Ne 3 2
CamocTrosiTe/ibHasi padoTa 00y4YalouIuXcsi 18
Pemenue 3a1a4 1o u3y4eHHbIM TEMaM
[ToaroToBKa OTUETOB K MPAKTUYECKUM 3aHATUSIM
Pa3znea 4. 12
KoMiuiekcHbIe yuciia
Tema 4.1 Cogepxanue yueOHOro Marepuasa
KomriexcHele yncna [TonsiTue koMIiekcHOro ynciia. Conps>KeHHbIE KOMIUIEKCHBIE YHCTIa, MOAYJIb U apTyMEHT
KOMIUIeKCHOTro yrcia. dopma 3amnucu KOMIJIEKCHOTO YHuciia (reoMeTpudeckas, OK 02. OK 03
TPUTOHOMETpHUECKasl, anreOpanyeckast). ApupMeTHIECKIe TeHCTBUS C KOMIUIEKCHBIMU OK 0 ‘; OKO7’
qrcIaMu 4 HK,3 1
Tema 4.2 IIpodeccnonanbHO-0OpMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue TPUKJIATHOTO o
[TpuMeHeHne KOMITJIEKCHBIX MOJLYJIs1)
quCe Ilpakmuueckoe 3anamue N 10, 11
BeinonHenne pacyeToB ¢ MOMOIIIBIO KOMIUIEKCHBIX yHcel. Vcnoap30BaHne KOMITJIEKCHBIX
yucell B Ipo(eCCHOHATIBHBIX 3aJ1a4ax 4
CamocrosiTeibHasA padoTa 00y4aOIMXCH 4
Pemenue 3a1a4 o N3y4eHHBIM TEMaM
[ToaroToBKa OTYETOB K MPAKTHUYECKUM 3aHSITHIM
Paznen 5. 22 OK 01, OK 02,
Crenenn u kopuu. CreneHHas OK 03, OK 04,
hyHkuus OK 05, OK 07
Tema 5.1 Copneprkanne yaeOHOro MaTepuana
CTGPCHHM yHKIms, ee [TonsiTvie KOpHS N-0 CTENEHH U3 IeUCTBUTENBHOrO ynciaa. OyHKuu Yy = %/X ux coiictsa
CBOMCTBA u rpaduku. CBoiicTBa KOpHS N-OM CTENEHH 2
Tema 5.2 Copneprkanne yaeOHOro MaTepuaa
[IpeoOpa3oBaHue BBIPAXKEHHI C [TpeoOpa3oBaHue UPPALTMIOHANBHBIX BBIPAXKEHUN
KOpHSIMHU N-0i1 CTENIEHU 2
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Tema 5.3
CBolicTBa CTEIEHHU C
paI_II/IOHaJIbHBIM nu

Copepxanne yueOHOro Marepuasa

[TonsaTue creneHu ¢ JI0OBIM pallHOHANBHBIM MToKa3arenaeM. CTeneHHble QyHKIMH, UX
CBOMCTBA U rpaduKu

JEUCTBUTEIbHBIM IOKA3aTEIIMHU 2

Tema 5.4 Cojeprkanne y4eOHOro MaTepuaa

Pewenne nppanoHanbHbIX PaBHOCWIBHOCTB HPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METOABI UX PEIEHUS.

YpaBHEHUW U HEPABEHCTB Peniennie nppallnoOHaJbHBIX YPaBHEHUIN 1 HEPABEHCTB 4
Ilpakmuueckoe 3anamue Ne 12
PelieHre nppalMoOHAIbHBIX YPaBHEHUN U HEPABEHCTB 2

Tema 5.5 Copepxanne yueOHOro Marepuaa

Crenenu u kopau. CreneHHas Onpenenenne crenHor GyHKIMHU. Mcnons30BaHue €€ CBOMCTB MPU PEIICHUU YPABHCHHUH U

byHKIUSA HEPABEHCTB
Konmponvnas paboma No 4 2

CamocrosiTesibHasi padoTa 00yyaroumuxcst 8

Pemenue 3a1a4 1o u3y4eHHbIM TEMaM

[ToAaroToBKa OTYETOB K NPAKTUYECKUM 3aHSATUSIM

Pazneua 6. 22

IToka3zarenbHast QyHKIUA

Tewma 6.1 Cojnepkanue yueOHOro Marepuana

IToka3zarenbHast QyHKIMS, €€ CreneHs ¢ NPOU3BOJIBHBIM JACHCTBUTEIBHBIM MOKa3areneM. OnpeneneHue noka3aTebHOU

CBOMCTBA ¢GyHKIMH, ee cBOMcTBA U rpaduK. 3HAKOMCTBO C MPUMEHEHUEM M0Ka3aTeIbHOU (PyHKINH.
Pemenue nokasaTesbHbIX YpaBHEHUH (QyHKIIMOHAIBHO-TpaUYECKUM METOI0M 4

Tema 6.2 Cojneprkanne yueOHOro Matepuana

Pewenue NOKa3aTeNbHbIX PeH.IeE—II/Ie MOKa3aTebHbIX YPaBHEHHUI METOJOM yPaBHMBAaHMsI II0Ka3aTeleil, METOI0M OK 01. OK 02

YpaBHEHUI U HEPABEHCTB HOBOMW MEPEMEHHOM, PYHKIIMOHAIbHO-TpadUUECKUM METO/10M. Pelienne nokasaTesnbHbIX OK 03’ OK 0 4’
HEpPaBEHCTB OK 0 5’ OK 07’
Ilpakmuueckoe 3anamue Ne 13, 14 ’
Penienne nokaszareabHbIX YPABHEHUM U HEPABEHCTB 4

Tema 6.3 Copneprkanue yueOHOro MaTepuaa

CucreMbl MOKa3aTeIbHBIX Pemienue cuctem nokasaTeabHbIX YPaBHEHHI

ypaBHEHUN 4

Tema 6.4 Copneprkanne yaeOHOro MaTepuana

Pemenue 3anau. IlokasarensHas | PemeHue moka3aTenbHBIX YPaBHEHHI METOJOM YpaBHHUBAHUS MOKa3aTeslel 1 METOJIOM

byHKIHS BBEJICHMS] HOBOW ITEpeMEHHOM. Penienne noka3areabHbIX HEPABEHCTB
Koumponvnas paboma Ne 5 2

CamocrosiTeibHAas padoTa 00yyaommMxcs 8

Pemenue 3aga4d mo HN3Y4YCHHBIM TCMaM
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HO[[I‘ OTOBKA OTUCTOB K IMPAKTUICCKUM 3aHATUAM

Pasnea 7. Jlorapugmsl. 40
Jlorapudpmuyeckasn
GyHKIuA
Tema 7.1 Cojeprkanne y4eOHOro Matepuana
Jlorapudm yucna. Jlorapudwm yucna. JlecaTHIHBIA U HATYPATBHBINA JTOTapU(MBI, YUCIIO €
JlecATUYHBIN ¥ HATYypaIbHBIN
sorapuMbl, YUCIIO € 4
Tema 7.2 Cojeprkanne y4eOHOro Matepuaa
CaoiicTBa JiorapumoB. Csotictsa siorapudmoB. Oneparus JIorapuMUpOBaHUSI.
Omneparust gorapuMUpPOBaHUS 4
Tema 7.3 Cojepkanue y4eOHOro Marepuana
Jlorapupmuueckas ¢pyHkuus, ee | Jlorapubmuueckas GyHKIHUS U €€ CBOHCTBA 2
CBOMCTBA
Tema 7.4 Cogepxanue yueOHOro Marepuasa OK 01, OK 02,
Pemenune norapupmudecknx [TonsiTne norapupmudeckoro ypasueHus. Onepariysi moTeHIUPOBaHU. TpH OCHOBHBIX OK 03, OK 04,
YpaBHEHUH U HEPABEHCTB METO/Ia pelIeHHs] TOrapu(PMUUECKUX YpaBHEHUN: (PyHKIIMOHATBHO-TpaduuecKuii, METOA OK 05, OK 07
MOTCHIIMPOBAHMSI, METO]T BBEJICHHSI HOBOH nepeMeHHoM. JlorapudMuieckue HepaBeHCTBA 6 IIK 3.1.
Ilpakmuueckoe 3anamue Ne 15
Pemienue norapuMu4ecKux ypaBHEHHH U HEPABCHCTB 2
Tema 7.5 Cojneprkanne ydeOHOro Marepuana
Cuctemsl JorapupMUUEcKux AJNTOPUTM pellIeHUs CUCTEMBI ypaBHEHUIH. PaBHOCHIIBHOCTB JIorapu(pMUYecKUX ypaBHEHU I
ypaBHEHUM Y HEPABEHCTB 2
Tema 7.6 IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKaHME (COaep/KaHNe TPHKJIATHOTO
Jlorapudmsl B ipuposie u MOAYJIs)
TEXHHUKE Ilpakmuueckoe 3anamue Ne 16, 17
[Tpumenenue norapugma. Jlorapupmuyeckas cnupansb B npupoze. Ee maremarnyeckue
CBOMCTBa 4
Tema 7.7 Cojneprkanne ydeOHOro Marepuana
Pemenus 3anay. Jlorapugmesl. Jlorapudmuueckas GyHkius. Perenue npocteimmx gorapuMuIeckix ypaBHEHUH
Jlorapupmuueckas GyHKIuUS Koumponvuasa paboma Ne 6 2
CamocrosiTeibHAs padoTa 00yyalomMXcs 14
Pemenue 3a1a4 1o M3y4eHHBIM TEMaM
[ToAroToBKa OTYETOB K NPAKTHUYECKUM 3aHATUIM
Pa3nen 8. IIpousBoanas 50 OK 01, OK 02,
(yHKuMH, ee MPUMeHEHHE OK 03, OK 04,
Tema 8.1 Copneprkanue yueOHOro MaTepuasa 2 OK 05, OK 06,
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ITonsiTHE TPOU3BOIHOM.
®opmyIibl U TTPaBUIIA

OmnpeneneHne YUCIOBOM MOCIEI0BATEILHOCTH U CIIOCOOKI ee 3aganus. CBoiicTBa
YHUCJIOBBIX TOCIE0BaTEIbHOCTEH. OnpeieieHre mpeesna mociae10BaTeIbHOCTH.

g depeHIMPOBAHUS Brruncnenue npenenos nocnegosarensHocteil. [Ipenen ¢pyHkium Ha 6ECKOHEYHOCTH.
[Tpenen pynkuuu B Touke. [Ipupamenue aprymenra. [lpupamenue ¢pynkiuu. 3aaaqu,
MPUBOSAIINE K TOHITHIO TPOU3BOAHOM. OripesiesieHre Mponu3BOIHON. AJITOpUT™M
OTBICKaHUsI TPOU3BOJHON

Tema 8.2 Cojeprkanne y4eOHOro Marepuaa

IIpou3BOaHBIE CYMMBI, Pa3HOCTH,
IIPOU3BEJICHUs], YACTHOTO

Dopmynsl quddepeniposanus. [Ipasuna nuddepeHupoBaHus

Tema 8.3

[IpousBoaHbIe
TPUTOHOMETPUYECCKUX (QYHKIIHMN.
[Tpoun3BoHAs CII0KHON (DYHKIIMH

Conepkanue yueOHOro MaTepraia

Omnpenenenne cnoxuoi pyHkuun. [Ipon3BoaHas TpUrOHOMETPHYECKUX (DYHKIUI.
[Tpon3BoHAs CIOKHON PYHKIUU

Tema 8.4
[TonsiTHe HETIPEPBIBHOCTH
¢dbyHKIMK. MeTo MHTEpBaJIOB

Cojnepkanue yueOHOro Marepuana

[Tonsitue HenpepriBHOCTH GyHKIMH. CBOMCTBAa HEMPEPHIBHOCTH GYHKINH. CBSI3b MEXKIY
HETPEPHIBHOCTHIO U (P PepeHINPYEMOCTHIO (YHKIIUU B TOUKE. AJITOPUTM pEIICHUS
HEPaBEHCTB METOJOM MHTEPBAJIOB

Tema 8.5
['eomerpuueckuii u puznyecKuii
CMBICJI TPOU3BOIHOM

Cojnepkanue yueOHOro Marepuana

['eomeTpuuecKuii CMBICI TPOU3BOAHOM (PyHKIIMH — yIII0BOI KO3 (UIIMEHT KacaTelbHOM K
rpaduKy QyHKIIUH B TOUKE. Y paBHEHUE KacaTeIbHOM K rpaduKy QyHKIUH. AJTOPHTM
COCTaBIJICHUS YPaBHEHUS KacaTelbHOH K rpaduky Qynkinun Yy = f (X)

Tema 8.6

DU3NYECKUI CMBICT
MIPOU3BOJHOM B
po¢eCCHOHANIBHBIX 3a71a4ax

IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COJAEPKaHUeE (COIepPKAHNE MPUKIATHOTO
MO/1YJIf1)

Ilpakmuueckoe 3anamue Ne 18
dusnueckuil (MEXaHUUECKUI) CMBICI TPOU3BOIHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT
Bpemenn t: v = S'(t)

Tema 8.7
MonoTtoHHOCTh pyHKIMH. ToukH
JKCTpEMyMa

Cojnepkanne yueOHOro Matepuana

BospacTtanus u yObiBaHUS (PYHKIIHH, COOTBETCTBUE BO3pACTaHUS U YObIBaHUS (DYHKINU
3HaKy Npou3BOAHOM. [IoHATHE MPOU3BOTHOM BBICIIETO MOPSIAKA, COOTBETCTBUE 3HAKA
BTOPOIl MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) QYHKITUM HA OTPE3Ke. 3a1auu Ha
MaKCUMyM U MUHUMYM. [IoHSITHE aCUMIITOTHI, CIOCOOBI UX OINpeAeaeHUs. AITOPUTM
uccienoBaHus QYHKIMH U TIOCTPOEHUS ee rpaduka ¢ MOMOIIBIO TPOU3BOIHOM. J[poOGHO-
JTuHeHas QyHKuus

Tema 8.8
UccnenoBanue hyHKIMH 1
MOCTPOCHHE TpadUKOB

Copepxanne yueOHOro MaTepuaa

Uccnenoanue pyHKIIMU HA MOHOTOHHOCTb U ITOCTPOEHHE I'padUKOB

Tema 8.9

Copneprkanne yaeOHOro MaTepuana

OK 07
IIK 3.2, 11K 4.1,
1K 4.2
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Haubosnbiee n HanMeHbIIEE
3Ha4YCeHHE (PYHKITUHU

Haxoxaenne HauOoIbIIero 1 HAMMEHBINET0 3HAYCHHS (PYHKIIHIA, TOCTpOCHUE TpadUKOB
MHOTOYWJICHOB C MCITOJIb30BAaHUEM alllapara MaTeMaTHYECKOTO aHaIn3a

Tema 8.10

HaxoxaeHne onTuMaabHOIO
pe3yJibTaTa ¢ TOMOIIbIO
IIPOU3BOJHON B IIPAKTUYECKUX
3ajjagax

IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKAHNE (CONEPKAHUE IPUKJIIATHOTO
MOYJis1)

Haubonblee 1 HauMeHblee 3HaueHue QyHKIUU

Ilpakmuueckoe 3auamue Ne 19, 20
HaxoxieHre onTHMalIbHOTO pe3yibTaTa ¢ MOMOIIBIO MPOU3BOTHOM B MPAKTHYECKUX

3aa4ax 4
Tema 8.11 Cojeprkanne y4eOHOro Matepuana
Pemenue 3anau. [IpousBonHas ®opmyinsl 1 npaBuia auddepennrposanus. MccnenoBanue GyHKINH ¢ TOMOIIBIO
byHKIIUY, ee MPUMEHEHHE npou3BoHoM. Hanbosnbiiee 1 HauMeHblee 3HaueHue QyHKIUU
Konmponvnas paboma Ne 7 2
CamocrosiTeibHas padoTa 00y4YaromMXxcs 16
Pemenue 3a1a4 no u3y4eHHBIM TeMaM
[ToaroToBKa OTYETOB K MPAKTHYECKUM 3aHATHIM
Paznen 9. [lepBooopaznas 22
(YHKIIMH, ee TPUMEHEHHe
Tema 9.1 Cogepxanue yueOHOro Marepuasa
[TepBooOpasHas GyHKIUH. 3aaya 0 BOCCTAHOBJIEHUH 3aKOHA JABM)KEHHUS 110 U3BECTHOU cKopocTH. [loHsTHE
[IpaBuiia HaXOXKACHUS uHTerpupoBanus. O3HaKOMIICHHE C TIOHATHEM MHTerpalia U mepBooOpa3Hoii U ee
epBOOOpa3HBIX MIPOU3BOIHOM, BHIYUCIICHHE MIEPBOOOpa3HOM iy1st JaHHOM PyHKImu. Tabmuua hopmys 1is
HaXO’KJeHUs epBooOpa3HbIX. M3yueHue npasuiia BBIYMCICHUS IEPBOOOPA3HOM 2
Tema 9.2 Copnepkanue yueOHOro MaTepuasa
[Imomane KpUBOIMHEHHOU 3ajauu, TpUBOASIINE K OHITHIO ONPEIEICHHOTO MHTErpajia — O BBIUUCIECHUH IJI0IAI1 OK 01, OK 02,
tpaneuuu. @opmyna HeroToHa- KPUBOJIMHENHOM Tpaneuuu, o nepemMenieHuu Touku. [IoHsaTue onpeneneHHoro nHTerpaia. OK 03, OK 04,
JleiiOHuna ['eomeTpuueckuii n pu3ndecKuii cMbIca onpeaeneHHoro narerpana. @opmyna Herorona- OK 05, OK 06,
JleiiOHwmia 2 OK 07
Tema 9.3 CopneprkaHue yueOHOro MaTepuasa IIK 3.2, I1IK 4.1,
Heonpenenenuslii u [ToHsiTHE HEONpeIeNeHHOT0 HHTErpaa 11K 4.2
OIpe/IeJIEHHBI HHTETrpaJIbl 2
Tema 9.4 Coneprkanue yueOHOro MaTepuaa
[TonsiTue 06 onpeneneHHOM ['eomeTpuyeckuii CMBIC OMPEACIIEHHOTO UHTErpasia
MHTETrpaje KaK II0aIu
KPUBOJIMHEHHOM Tpanenuu 2

Tema 9.5
OnpeneneHHbIil HHTErpaj B
KHU3HU

IIpodeccnonaibHO-OpHMEHTUPOBAHHOE COAEP:KaHUe (CoAepKaHUe TPUKJIATHOTO
MO/1YJIf1)

["eomeTpHuuecKHil CMBICH onpeaereHHoro uurerpaia. Popmyna Hetotona-JleiibHuna.
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PeLHeHI/IC 3a41a4 Ha HpI/IMeHeHI/Ie I/IHTGI‘paJIa JJIA BBIYUCJIICHUA (1)I/ISI/II-IGCKI/IX BCJIMYUH U
IIomanaeu

Ilpakmuueckoe 3anamue Ne 21, 22 4
OnpeieneHHbI MHTErPAJ IPU PELIEHUH NPUKIIAJHbIX 33134
Tema 9.6 Cojeprkanne y4eOHOro Matepuana
Pemenue 3anau. Ileppoo6pasnas | IlepBoobOpasnast ¢hynkiwu. [IpaBusa HaxoxaeHus nepBoodpasHbix. Ee npuMeHeHue
(QyHKIMH, €€ IPUMEHEHHE Konmponvnas paboma Ne 8 2
CamocrosiTeibHas padoTa 00y4YaomMXxcs 8
Pemienue 3a1a4 o n3y4eHHBIM TEMaM
[ToaroToBKa OTYETOB K NPAKTUYECKUM 3aHATUAM
Paznen 10. [Ipsimbie u 26
IUIOCKOCTH B NMPOCTPAHCTBE
Tema 10.1 Cojnepkanue ydeOHOro Marepuana
OcCHOBHBIE NIOHATUS [Tpenmer crepeomerpun. OCHOBHBIE MOHATHUSA (TOUKA, MPsAMast, IIIOCKOCTh, IIPOCTPAHCTBO).
CTEpEOMETPHH. OcHoBHbIe akcuoMbl cTrepeomeTpun. [lepecekaromuecs, napaieibHble U
PacnioniosxeHne npsiMbIx U CKpeluBaromuecs npsmsle. [Ipu3Hak u cBoicTBa CKpeluBaromuxcs NpsmMeix. OCHOBHBIE
IJI0CKOCTEN IPOCTPAHCTBEHHBIE (PUTYPBI. 2
Tema 10.2 Cogepxanue yueOHOro Marepuasa
[TapamiensHOCTh MPSIMBIX, [Tapamnensubie npsamas u iockoctb. Onpeaenenue. [Ipuznak. CpoiicTBa (¢
IIPSIMOM U TUIOCKOCTH, nokazarenbcTBoM). [lapamnensusle miockoctu. Onpenenenue. [Ipusnak. CoiicTsa (c
IIJIOCKOCTEN J0Ka3aTenbcTBOM). TeTpasp u ero anemMeHTsl. [lapanienenunen u ero 3J€MeHTHI.
CBolicTBa IPOTUBONOJIOKHBIX TpaHel U AuaroHanei napamuienenunena. Ilocrpoenune
ceuenuii. Pemenue 3agay. 4 OK 01, OK 03,
Tema 10.3 Copneprkanue yueOHOro MaTepuaa OK 04, OK 07
[lepneH MKy IApHOCTD NPSIMBIX, Ilepnenaukymnsapusle npsmele. [lapamienbHble TpsMble, IEPIEHAUKYIAPHBIE K INIOCKOCTH. [IK 4.1, 1K 4.2
IIPSIMOM U TUIOCKOCTH, [Tpu3Hak neprneHuKyJIIpHOCTU NPSMON U TWIOCKOCTH. Jloka3arenscTBo. [lepnenaukymsp u
IJI0CKOCTEN HakJoHHas. [leprnienqukynspHbie m1ockocT. [Ipu3Hak nepneHnKyIspHOCTH IJIOCKOCTEH.
JlokazaTenbcTBo. PaccTosiHue B IpOCTPAaHCTBE 2
Tema 10.4 Cojneprkanne ydeOHOro Marepuana
Teopema o Tpex Teopema 0 Tpex NepHeHANKYISIPAX. YTOI MEXITY IPSIMOU U IIIOCKOCTBIO. YTOI MEXIY
HEepIEHANKYIsIpax IJIOCKOCTSIMHU 4
Tema 10.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJePKAHME (CONePKAHUE IPUKJIIATHOTO
[TapanneneHeie, MOYJIsT)
MepIEeHIUKYIISIPHBIE, AKcHOMBI cTepeoMeTpud. [leprneHuKyIsIpHOCTb NPSAMOM U IIIOCKOCTH, MapajlIeIbHOCTh
CKPEILMBAOINE TIPSIMbIE JBYX IPSIMBIX, IEPIEHAUKYIISIPHBIX IIJIOCKOCTH, IEPIEHAUKYIISIPHOCTD IIJIOCKOCTEN
Ilpakmuueckoe 3anamue Ne 23, 24
[TapasuienpHble, NEPIEHIUKYIISIPHBIE, CKPEIIMBAIOIINE IPSIMbIE 4
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Tema 10.6
Pemenue 3amau. [Ipsmeie u
IIJIOCKOCTH B IPOCTPAHCTBE

Copepxanne yueOHOro Marepuasa

Pacnionoxenue npsAMbIX U INIOCKOCTEN B IPOCTPaHCTBE. [IepreH IuKyIapHOCTD U
apaJUIEIbHOCTD MPSIMBIX U MIOCKOCTed. CKpEIMBAIOIINECS IPSIMbIE

Koumponvnas paboma Ne9 2
CamocTrosiTesibHAsi padoTa 00y4arOImuxcst 8
Pemenue 3a1a4 1o M3y4eHHBIM TEMaM
[ToAroToBKa OTUETOB K MPAKTUYECKUM 3aHATUSIM
Pasnea 11. MHOrorpaHHuKkH u 66
TeJia BpallleHusl
Tema 11.1 Copepxanne yueOHOro Marepuasa
Bepmmnel, pedpa, rpanu [Tonsite MHOTOrpaHHUKA. Ero s1eMeHTsl: BepinHsbl, pedpa, rpanu. Juaronans. CeueHue.
MHOIOTpaHHHUKA Bolnykiible M HEBBITYKJIbIE MHOTOIPaHHUKH 2
Tema 11.2 Cojnepkanue ydeOHOro Marepuana
[Tpu3ma, ee cocrapistoNIune, [Tonsitue nmpusmel. Ee ocHoBanust u 6okoBbie TpaHu. BricoTa npusmel. [Ipsmas u
ceuenue. IIpsamas v npaBunbHas | HakioHHas npusMma. [IpaBunbHast mpusma. Ee ceuenue
MIPU3MBI 2
Tema 11.3. Cojnepkanue ydeOHOro Matepuana
[MTapannenenunen, ky6. Ceuenue | [Tapaienenues, CBOMCTBaA MPSIMOYTOJILHOTO Mapajuienenumnena, kyo. Ceuenue kyoa,
Ky0Oa, mapajuienenunesaa napajuiejenumnesia 2
Tema 11.4 Cogepxanue yueOHOro Marepuasa OK 01. OK 02
[Inpamnpa, ee cocraBisAronue, [Tupamuna u ee anemenTol. Ceuenue nupamusl. [lpaBunpHas nupamMuja. Y cedeHHas OK 03: OK 0 4:
ceuenue. [IpaBuibHas nupamMuaa. | mupaMmuaa OK 05, OK 06,
Yceuennas nupamuaa 2 OK 07
Tema 11.5 Cogepxanue yueOHOro MaTepuana K 4.1. TIK 4.2
boxoBas 1 nonHas moBepxHOCTh | [1omiaas 60KOBOM ¥ MOJHOM MOBEPXHOCTHU MPHU3MBI, ITHPAMU/IbI o ’
TIPU3MBI, TUPAMU/IBI 2
Tema 11.6 Cojneprkanne ydeOHOro Matepuana
Cummerpus B KyOe, CuMMeTpusl OTHOCUTEIBHO TOUKH, MPSIMOii, miockoctu. CuMMeTpus B KyOe,
napajuiesienunese, npusme, napajuiesenunesie, npusMe, Iupamuie
nupaMujie 2
Tema 11.7 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COJePKAHME (CONePKAHUE IPUKJIIATHOTO
IIpumepsl cuMMmeTpuii B MOYJIsT)
npodeccun CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
Ilpakmuueckoe 3anamue Ne 25, 26
Cummerpus B npodeccuu 4
Tema 11.8 Cognepkanne ydeOHOro MaTepuana
ITpaBuabHBIE MHOTOTPaHHUKH, UX | TToHsTHE MPaBUIBHOIO MHOTOTrpaHHUKa. CBOWCTBA MPaBHIIHBIX MHOTOTPAHHUKOB 2
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CBOWCTBA

Tema 11.9
[{uauHap, ero CoCTaBIAIONIHUE.

Copepxanue yueOHOTo MaTepuala

[ununnap u ero sneMeHTsl. CeueHne NUIuHApa (MapaieibHoe OCHOBAHUIO U OCH).

Ceuenue nuIMHApa Pa3BepTka nuanHapa 2
Tema 11.10 Konyc u ero anementsl. Ceuenne KoHyca (MmapaaieIbHOe OCHOBAaHHUIO U ITPOXOJISIIEE Yepe3
Komnyc, ero cocrasistoniue. BEpILMHY), KOHnYecKue ceueHus. Pa3BepTka KoHyca
CeueHune KoHyca 4
Tema 11.11 Copepxanne yueOHOro Marepuaa
VYceuennsiit konyc. CeueHue Yceuennsrnii konyc. Ero obpasyromas u Beicota. CedeHue yceueHHOTro KOHyca
YCEUEHHOr0 KOHyca 2
Tema 11.12 Cogeprkanue yaeOHOro MaTepuasa
[ap u cdhepa, ux ceueHus [lap u cdepa. Bzaumuoe pacrionoxxerne chepsl U miockocti. Ceyenne mapa, cepsl 2
Tema 11.13 Cojnepkanue ydeOHOro Marepuana
ITousaTue 06 oObeme Tena. [TousiTue 06 o0beme Tena. O6beM Kyba U MpsIMOYroJbHOro napamienenunena. Oovem
OtHomeHne 00beMOB NOJOOHBIX | MPU3MBI U HWIHH/PA. OTHOIICHHE 00HEMOB MOA0OHBIX Teil. ['€OMETPHUECKUI CMBICT
TeJ onpeaenuTens 3-ro nopsaka 4
Tema 11.14 Cojnepkanue ydeOHOro Marepuana
OO6beMslI U IO O6bembl mupamubl U KoHyca. O0bem mapa. [Tnomanu noBepxHocTel Ten 2
ITIOBEPXHOCTEN TEN

Ilpakmuueckoe 3anamue Ne 27

[Tnomany noBepxHOCTEN MHOTOTPAHHUKOB U TEJI BpallleHUs

Ilpakmuueckoe 3anamue Ne 28

O06beMbl MHOTOIPaHHUKOB U TeJl BpallleHus 4
Tema 11.16 IIpodeccnonanbHO-0PHEHTHPOBAHHOE COEPKaHME (COaep/KaHNe TPHKJIATHOTO
['eomerprueckne kKoMOMHAITMY HA | MOAYJIsI)
IIPaKTUKE Ilpakmuueckoe 3anamue Ne 29, 30

Hcnonp30Banne KOMOMHAIINI MHOTOTPAHHUKOB M TEJl BPAIICHHUS B IIPAKTHKO-

OPUEHTHPOBOUHBIX 3a/1a4ax 4
Tema 11.17 Pemenne 3anau. Cojneprkanne ydeOHOro Marepuana
MHOrorpaHHUKH U Teja OO0beMBl 1 IJIONIA TN TIOBEPXHOCTH MHOTOTPaHHUKOB U TEJl BPAIICHUS
BpaIICHHS Konmponvnas paboma Ne 10 2
CamocrosiTeibHAs padoTa 00yyaomMXxcs 22
Permienue 3a1a4 Mo u3y4eHHBIM TEMaM
[ToaroToBKa OTYETOB K MPAKTUICCKAM 3aHSATHIM
Pazgen 12. 14 OK 01, OK 02,
MHoxkecTBa. JjIeMeHThl TEOPUHU OK 03, OK 04,
rpa¢goB OK 05, OK 07
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Tema 12.1 Copneprxanue yueOHOro MaTepuasa IIK 3.2.
MHoxecTBa [Tonstue MuoxkectBa. IlommMHoxkecTBO. Onepariiy ¢ MHOKECTBAMHU 2
Tema 12.2 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COePKaAHNE (CONePsKaHUE IPUKJIIATHOTO
Onepanuy ¢ MHOXECTBAMU MOJLYJIsl)
Ilpakmuueckoe 3anamue Ne 31
Onepanus ¢ MHOKecTBaMu. PenieHue npukiaaHbix 3a1a4y 2
Tema 12.3 Cojepkanne y4eOHOro Marepuasa
I'pads [Tonstue rpada. CesizHbli rpad, 1epeBo, UKI rpad Ha MIOCKOCTH 2
Ilpakmuueckan paooma Ne 32
Crnioco0w1 3a1anus rpados. 2
Tema 12.4 CopepxaHne yueOHOro Marepuaa
Pemenue 3anau. MHOXecTBa. Onepanust ¢ MHOKecTBaMU. ONUCaHNE PeaJIbHBIX CUTYalui C OMOILBIO MHOXECTB.
I'padsl 1 X npruMeHeHne [Tpumenenue rpadoB K peUICHUIO 33124
Konmponvnas paboma Ne 11 2
CamocrosiTeibHasA padoTa 00yyaomMXCcs 4
Pemienue 3a1a4 o n3y4eHHbIM TEMaM
[ToaroToBKa OTYETOB K MPAKTUYECKUM 3aHITHIM
Paznen 13. 36
JJIeMEeHThl KOMOMHATOPHKH,
CTATHCTHKHU U TEOPHHU
BEpPOSAATHOCTEM
Tema 13.1 Copneprkanue yueOHOro MaTepuaa 4
OCHOBHBIE TIOHATHS [TepecTaHOBKH, pa3MellIeHUs, COUETAHHUS.
KOMOUHATOPUKH
Tema 13.2 Cojnepkanne ydeOHOro Matepuana 4
CobpbITue, BEposATHOCTb COOBITHA. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOPEMbI O BEPOSTHOCTH CYMMBI COOBITHIA. OK 01, OK 02,
CrnoxeHre ¥ yMHOXKEHUE YcnoBHas BEpOSATHOCTh. 3aBUCUMBIC U HE3aBUCHUMBIE COOBITHS. TeopeMbl BEpOSITHOCTH OK 03, OK 04,
BEpPOSITHOCTEMN MIPOU3BENICHUS COOBITUM. OK 05, OK 07
Tema 13.3 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COlep:KaHMe (Colep:KaHNe MPUKJIATHOTO IIK 3.2.
BeposiTHOCTE B MOAYJIs)
npo¢eCCHOHATBHBIX 3aJauax OTHOCHUTEBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTHYECKOE
onpenenaeHue BeposTHOCTH. OlIeHKa BEPOSITHOCTH COOBITHS
Ilpakmuueckoe 3auamue Ne 33, 34
BepositTHOCTB B podhecCHOHaIbHBIX 3aa4ax 4
Tema 13.4 Copneprkanue yueOHOro MaTepuasa 4

JluckpeTHas ciaydanHas
BEJIMYMHA, 3aKOH €€

Bunel cinyyaitnbix BennuuH. OnpeaeneHne TMCKPEeTHON CIy4aifHON BeIUYMHBL. 3aKOH
pacupeneneHus JMCKPETHON Cy4yallHOM BeIMYMHbL. Ee 4ucI0Bble XapaKTEpUCTUKU
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pacnpeeneHus

Tema 13.5 Copneprxanue yueOHOro MaTepuasa 2
3aayn MaTeMaTH4eCcKOn Bapuanuonnsiii psg. [lonuron gactoT u ructorpamma. CTaTUCTUYECKUE XapaKTEPUCTUKH
CTaTUCTUKU psiaa Ha0JII01aeMBbIX JAHHBIX
Kom6uHMpoBaHHOE 3aHATHE
Tema 13.6 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue MPUKJIAJTHOTO
CocraBiienue Tadmi 1 MO/1YJIfA)
auarpamMm Ha IPaKTHKe [TepBuynas 00pabOTKa CTATUCTHUECKUX AaHHBIX. [ paduueckoe ux mpeacTaBieHHe.
HaxoxeHue cpeTHuX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
Ilpakmuueckoe 3anamue Ne 35, 36
CocraBneHnue TabauIl M JuarpamMm Mpu pelieHud NPUKIAIHbIX 33124 4
Tewma 13.7 Cogepxanue yueOHOro Marepuasa
Pemenue 3ana4. DneMeHThI OnemenTsl KoMOnHaTopuku. CoObITHE, BEPOATHOCTH COOBITHS. CI0XKEHNE U YMHOKECHUE
KOMOMHATOPHUKH, CTATUCTUKHU U BEPOATHOCTEMH 2
TEOPHUH BEPOSATHOCTEM Konmponvnas paboma Ne 12
CamocrosiTesibHasi padoTa 00y4aromuxcst 12
Pemenue 3a1a4 1o u3y4eHHbIM TEMaM
[ToaroToBKa OTUETOB K MPAKTUYECKUM 3aHATUSIM
Paznen 14. 30
YpaBHeHNsSI 1 HEPABEHCTBA
Tema 14.1 Copneprkanne yueOHOro MaTepuasa 2
PaBHOCHIIBHOCTB ypaBHEHM U PaBHOCWIIBHOCTB ypaBHEHM U HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI
HEPABEHCTB. PaBHOCHJIbHBIX IIEPEX0/IaX B YPAaBHEHUSX U HepaBeHCTBaX. O0IIKe METOIbI pelieHus
OO1u11e MeToAbI peleHus YpaBHEHMI: IEpexo/1 OT paBeHCTBA (PYHKLMH K paBEHCTBY apryMEHTOB JUIsl MOHOTOHHBIX
GyHKIMI, METO1 pa3IokKEeHHs] HA MHOKUTEIH, METO] BBEJICHHUSI HOBOI MEpEMEHHOM,
HKIIMOHAJIBHO-TPaUUEeCKU METOT
Tewma 14.2 ?znep)xaHHe yqe6flo(1l“)0 Marepuaia 2 85 8;’ 8§ 8‘21’
I'paduueckuit MmeToa pereHus OO01re METO/IBI pelIeHUsI HEPaBEHCTB: MEePEX0/l OT CpaBHEHUS 3HAUCHUN (DYHKITHI K OK 0 5’ OK 0 6’
YPaBHEHUI, HEPABEHCTB CpaBHEHHIO 3HAUYEHHUH apryMEHTOB JJIi MOHOTOHHBIX ()YHKIIUH, METOJI HHTEPBAJIOB, OI’< 07 ’
dbyHkmoHanbHO-rpaduueckuit meto. ['paduueckuit MmeTos pelieHust ypaBHEHUN U K 3.1. TIK 3.2
HCPABCHCTD [TK 4.1, TTK 4.2
Tema 14.3 Copneprkanne yaeOHOro MaTepuana 4 ’
VYpaBHEHUSI U HEPABEHCTBA C Omnpenenenne Mmonyis. PackpeitTue Monyiis 1o onpenenenuto. [Ipocreiinme ypaBHeHus n
MOJIyJIEM HEpaBEHCTBA ¢ MoJyJieM. [IprMeHeHne paBHOCHIIBHBIX MIEPEXO0/I0B B ONPEAETICHHBIX TUIIAX
YpaBHEHUI U HEPABEHCTB C MOAYJIEM
Tema 14.4 Cognepkanne ydeOHOro MaTepuana 2

YpaBHCHI/Iﬂ 1 HCPABCHCTBA C

3HakoMcTBO ¢ napamerpom. [Ipocrelinvie ypaBHEHHsI U HEPABEHCTBA C TApaMeTPOM

33




1apaMeTpoM

Tema 14.5 IIpodeccnonaibHO-OPHMEHTHUPOBAHHOE COJEpP:KaHUeE (CoAepKAHUE TPUKJIATHOTO

CocrapieHue U peleHue MO/1YJIfA)

npoeCCHOHATBLHBIX 3a/1a4 C IIpakTyeckue 3ansatus Ne 37, 38, 39

IIOMOIIBIO YPaBHEHUH Perienue TeKCTOBBIX 3aj1a4 MPO(ECCHOHATBHOTO COEPKAHMSI 6

Tema 14.6 IIpakTyeckoe 3ansaTHe Ne 40

Pemenue 3anau. YpaBHeHus u OO011re MeTo/Ibl pelIeHUs] YpPaBHEHUH. Y PaBHEHUS! M HEPABEHCTBA C MOJYJIEM U C

HEpAaBEHCTBA napaMeTpamu 2
HtoroBoe 3anstue. [Topropenue nu3ydeHHbIx TeM. [loaroroBka K sK3aMeHy 2

CamocrosiTeibHas padoTa 00y4aomMXxcs 10

Pemienue 3a1a4 o n3y4eHHBIM TEMaM

[ToAroToBKa OTUETOB K NPAKTUYECKUM 3aHATUSIM

Bcero: \ 450
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3. YciaoBus peaju3anuu NporpaMmMbl 0011e00pa3oBaTe/IbHOM JUCHUIIJINHbBI

3.1. Ins peanu3anuu NporpaMMbl JMCUMILVIMHBI IPEAYCMOTPEHbI CIeAyoIue
crenuaJjibHble NOMeIeHHs

Peanuzauus nporpaMMbl AUCLUIUIAHBI TPEOYEeT HATMYUS y4eOHOro KaOuHeTa
MaTE€MAaTUKH.

O6opynoBanne yueOHOTO KaOUHETA:

- I0CA/I0YHBIE MECTA MO KOJIMYECTBY O0YUaIOLINXCS;

- pabouee MecTO MpenoaBaTelis;

- KOMIUIEKT Y4EOHO-HarJIsIAHBIX TOCOOUI];

- 3a/1aHUs AJI1 KOHTPOJIBHBIX paloT;

- Ipo(pecCHOHAIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;

- MaTepHalibl K3aMeHa.

Texnnueckue cpeacTBa 00y4eHHs:

- IEPCOHANIbHBIA KOMITBIOTEDP C JTULUEH3MOHHBIM IPOIPAMMHBIM 00E€CIIEUEHHEM;
- IPOEKTOP € HIKPAHOM.

3.2. UudopmannoHHoe odecnieyeHne 00ydeHust
3.2.1. OcHOBHBIE NIEYAaTHbIE U JIEKTPOHHBbIE U3IAHUSA

1. Anumos II.A. MaTtemaTuka: ajireOpa v Hayajaa MaTEMaTUYECKOTO aHAIN3a,
reoMmetpusi. Anrebpa v Hayana mateMatuyeckoro ananmsa 10-11 kmace. YueOHUK.
bazoBsiit u yrinyonennsiit yposenb./I11.A. Anumos, FO.M. Konsrun, M.B. TkaueBa
u 1p. — Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacan JI.C. MaremaTtuka: anreOpa M Hayajga MaTeMaTHYECKOTrO
ananu3a, reomerpus. 'eomerpus.10-11 kinacc. YueOuuk. ba3oBslii u yriryOJieHHbBIN
ypoBenb/ JI.C. Aranacsn, B.®. byryszos, C.b. Kamomuies u ap. — Mockaa:
[Ipocsemenne, 2021.-287c¢.
https://avidreaders.ru/read-book/matematika-algebra-i-nachala-matematicheskogo-
analiza-4.html

JlonoJiIHUTeIbHAS yueOHAasl JuTepaTypa:
1. boromono H.B. Marematuka. Anrebpa u Hauana aHanu3a. ba3oBbiii
ypoBeHb: 10—11 kmaccel: ydeOHMK Jisl CpelHero oOiero oOpa3oBaHus/

H.B. boromosnoB. -  MockBa:  WMzmarensctBo  FOpaiit, 2023.-  24lc. -
(O6meobpazoparenpubiii  mukid). -  ISBN 978-5-534-16084-0. - Tekcr:
AJIEKTPOHHBII// OO6pazoBaTenbpHas miaTdopma IOpaiit - URL:

https://urait.ru/bcode/530391

2. I'yceB B.A. Maremaruka. ['eometpusi. ba3oBbiit ypoBenb: 10-11 kimacchr:
y4eOHUK s cpenHero ooOmiero oOpaszoBanus/ B.A.I'yce, W.b. Koxyxos,
A.A. Ilpokodres. - 2-e¢ u3m., ucnp. u jgom. - MockBa: M3garensctBo HOpaiit,
2023. - 281c.- (OOmeob6pazoBarenbbiii muki). - ISBN 978-5-534-16085-7. -
Tekct: anexktponuHslit// OOpazoBarenbHas mnatdopma HOpaiit [caiiT]. - URL:
https://urait.ru/bcode/530392
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4. KOHTPOJIb M OLIEHKA Pe3YyJbTATOB OCBOCHHS 0011e00pa30BaTeIbHOM

JTUCIHUILINHBI

KOHTpOJIb 1 OLIeHKa pe3yJbTaTOB OCBOEHHUS 00IIe00pa30BaTEIbHOM TUCHUTLIMHEI

PaCKpBIBAKOTCS

qyepe3

JUCHUIUIMHAPHBIE  PE3yJIbTATHI,

HalpaBJICHHLIC

Ha

dbopmupoBaHre OOMMX W MPOPECCHOHATBLHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu
TEMaM COZEpKaHus yueOHOTro MaTepHaia.

OO6mmas/ Pasnen/Tema Tum oreHOYHBIX
npodeccuoHaIbHas MEpPOTPUATHHA
KOMIICTCHIIHS
OK 01. Beibupats P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 TectupoBanue
criocoObI pemenus 3amad | P 2, Temwr 2.1, 2.2, 2.3 I1-o/c, 2.4 VYcerHblii onpoc
npodeCcCHOHAIbHON P 3, Temsr 3.1, 3.2, 3.3, 3.4,3.5, 3.6, 3.7 MareMaTH4eCcKUi
JIeSITEILHOCTH IT-o/c, 3.8, 3.9, 3.10, 3.11 JUKTaHT
MIPUMEHUTEIBHO K P 4, Tems 4.1, 4.2 T1-o0/c NupuBunyanbHast
paziu4HbIM KoHTekcTam | P 5, Temst 5.1, 5.2, 5.3, 5.4, 5.5 CaMOCTOSITeIbHAs
P 6, Temr1 6.1, 6.2, 6.3, 6.4 pabora
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6 I1-o/c, | IlpencraBnenue
7.7 pe3yabpTaToOB

P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 II-o/c,
8.7, 8.8, 8.9, 8.10IT-o/c, 8.11

HPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX

P9, Temsr 9.1,9.2,9.3,9.4,9.5 I1-0o/c, 9.6 | pabor

P 10, Temnr 10.1, 10.2, 10.3, 10.4, 10.5 3amura

IT-o/c, 10.6 WHJUBUy AJIbHBIX

P11, Temer 11.1,11.2,11.3,11.4,11.5, MPOEKTOB

11.6, 11.7 [T-o/c, 11.8, 11.9, 11.10, 11.11, | KonrponsHas pabota

11.12,11.13,11.14, 11.15, 11.16 IT-o/c, Bremonuenue

11.17 9K3aMCHALIMOHHBIX

P12, Temm 12.1, 12.2 I1-0/c, 12.3, 12.4 3aJaHui

P 13, Temnr 13.1, 13.2, 13.3 [T-o/c, 13.4,

13.5, 13.6 IT-o/c

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-

o/c, 14.6
OK 02. Ucnonw3oBath P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 TectupoBanue
coBpemeHnHble cpeactBa | P 2, Temwr 2.1, 2.2, 2.3 [1-o/c, 2.4 VYcrHblil onpoc
MOMCKa, aHalIN3a U P 3, Temn 3.1, 3.2,3.3,3.4,3.5,3.6,3.7 MareMaTH4eCKHi
MHTEPIIpETALUU [1-o/c, 3.8, 3.9, 3.10, 3.11 JTUKTaHT
uH(popMauu, 1 P 4, Temn1 4.1, 4.2 I1-o/c NupuBunyansHas
nH(pOpMaIMOHHBIE P5, Temsr 5.1,5.2,5.3,54,5.5 caMOCTOSITETbHAS
TEXHOJIOTUU IS P 6, Temr1 6.1, 6.2, 6.3, 6.4 paborta
BBEITIOTHEHHS 3a71a9 P7, Temst 7.1,7.2,7.3,7.4,7.5, 7.6 I1-o/c, | IlpencraBnenue
npodeccuoHaIbHON 7.7 pe3yNIbTaToOB
JEeSITENLHOCTHA P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 II-o/c, | mpakTuueckux paboT

8.7, 8.8, 8.9, 8.10 IT-o/c, 8.11

P9, Temr 9.1, 9.2, 9.3,9.4, 9.5 I1-0/c, 9.6
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5
IT-o/c, 10.6

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

3amuTa TBOPUECKUX
pabort

3ammra

WHIUBUTY ATHHBIX
MIPOEKTOB
KontponpHas padota
Brmonnenue
9K3aMEHAIMOHHBIX
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P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 3aJaHui

P 13, Temnr 13.1, 13.2, 13.3 [T-o/c, 13.4,

13.5, 13.6 IT-o/c

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, I1-

o/c, 14.6
OK 03. ImanupoBatb u | P 1, Temmnr 1.1, 1.2, 1.3 I1-o/c, 1.4,1.5,1.6 TecTupoBanue
peanu30BbIBATH P2, Temsr 2.1, 2.2, 2.3 IT-o0/c, 2.4 YcerHblil onpoc
COOCTBEHHOE P 3, Temnr 3.1, 3.2, 3.3,3.4,3.5,3.6,3.7 MareMaTH4eCcKHi
npodecCuoHaTbHOE U IT-o/c, 3.8, 3.9, 3.10, 3.11 IAKTAHT
JIMYHOCTHOE Pa3BUTHE, P 4, Temn1 4.1, 4.2 I1-o/c NuauBunyanbHas
npeanpunumarensekyo | PS5, Temwr 5.1,5.2,5.3,5.4,5.5 CaMOCTOSITEIbHAS
JIeSITEILHOCT B P 6, Temr1 6.1, 6.2, 6.3, 6.4 pabora
npoecCHOHATBLHOM P7, Temw 7.1,7.2,7.3,7.4,7.5,7.6 [1-o/c, | IIpencraBnenue
chepe, UCTIOJIB30BAThH 1.7 pe3yIbTaToB

3HAHUS 10 (PUHAHCOBOK
IPaMOTHOCTH B

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 II-o/c,
8.7, 8.8, 8.9, 8.10 II-o/c, 8.11

IPAKTHYECKUX paboT
3amura TBOPUECKUX

pasnuuHbIX )u3HeHHBIX | P 9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5 [T-0/c, 9.6 | pabot
CUTyalusIx P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 3amura
IT-o/c, 10.6 WHIUBUTYy AIBHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5, MIPOEKTOB
11.6, 11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, | KontpompHas paboTta
11.12,11.13,11.14, 11.15, 11.16 IT-o/c, Bremonnenue
11.17 3K3aMEHAIIMOHHEIX
P12, Temnr 12.1, 12.2 I1-0/c, 12.3, 12.4 3aJJaHui
P 13, Temsr 13.1, 13.2, 13.3 [T-o/c, 13.4,
13.5, 13.6 IT-o/c
P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, I1-
o/c, 14.6
OK 4. DddexTuBHO P1, Tems 1.1, 1.2,1.31I-0/c, 1.4,1.5,1.6 TectupoBanue
B3aMMOJECHCTBOBATh U P2, Temsr 2.1, 2.2, 2.3 IT-o/c, 2.4 YceTHBIN onpoc
paborarts B koyutektuBe | P 3, Temsr 3.1, 3.2, 3.3,3.4,3.5, 3.6, 3.7 MareMaTH4eCcKHit
1 KOMaHe IT-o/c, 3.8, 3.9, 3.10, 3.11 JUKTaHT
P 4, Temn1 4.1, 4.2 IT-o/c NupuBunyansHast
P5, Temr1 5.1,5.2,5.3,54,5.5 CaMOCTOSITEIbHAS
P 6, Temr1 6.1, 6.2, 6.3, 6.4 paborta
P 7, Temwt 7.1,7.2,7.3,7.4,7.5,7.6 [1-o/c, | IlpeacraBnenue
7.7 pe3yabTaToOB

P 8, Temst 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 II-o/c,
8.7, 8.8, 8.9, 8.10 IT-o/c, 8.11

MPAKTUYECKUX paboOT
3ammnTa TBOPYECKUX

P9, Temsr 9.1,9.2,9.3,9.4, 9.5 [T-0/c, 9.6 | pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 3ammra
IT-o/c, 10.6 VH]JIMBUIyaJIbHBIX
P11, Temer 11.1,11.2,11.3, 11.4,11.5, MIPOEKTOB
11.6,11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, | KonrponwsHas pabota
11.12,11.13,11.14, 11.15, 11.16 IT-o/c, Brinonnenue
11.17 SK3aMEHAIIMOHHBIX
P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 3aaHuH
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13 .4,
13.5, 13.6 IT-o/c
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-
o/c, 14.6

OK 05. OcyuiecTBasiTh P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 TectupoBanue
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YCTHYIO U TUCBMEHHYIO
KOMMYHHUKAITUIO Ha
TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit denepanu
C Y4ETOM OCOOCHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOT'O KOHTEKCTA

P2, Temsr 2.1, 2.2, 2.3 IT-o0/c, 2.4

P 3, Temsr 3.1, 3.2, 3.3, 3.4,3.5, 3.6, 3.7
IT-o/c, 3.8, 3.9, 3.10, 3.11

P 4, Temn1 4.1, 4.2 I1-o/c

P 5, Temnr 5.1,5.2,5.3,54,5.5

P 6, Temn1 6.1, 6.2, 6.3, 6.4

P7,Temnt 7.1,7.2,7.3,7.4,7.5,7.6 II-o/c,
7.7

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [1-o/c,
8.7,8.8,8.9,8.10 IT-o/c, 8.11

YceTHBIT onpoc
MaremaTu4uecKuit
JIUKTAHT
NuauBunyanbHas
CaMOCTOSTEIIbHAS
paborta
IIpencrasnenue
pe3yabTaTOB
MIPaKTUYECKUX padoT
3amuTa TBOPYECKUX

P9, Tems1 9.1,9.2,9.3,9.4, 9.5 [T-0/c, 9.6 | pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 3ammra

IT-o/c, 10.6 VH]IMBUIy aTbHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5, MIPOEKTOB

11.6,11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, | KonrponpHas pabora

11.12,11.13,11.14, 11.15, 11.16 IT-o/c, Bremonnenue

11.17 3K3aMEHAIIMOHHEIX

P12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 3aJaHui

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4,

13.5, 13.6 IT-o/c

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, 11-

o/c, 14.6
OK 06. IIposiBnats P 1, Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4,1.5,1.6 TectupoBanue
rpaxk1aHCKoO- P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, | YcTHBIH onpoc
NaTPUOTUYECKYIO 8.7, 8.8, 8.9, 8.10 IT-o/c, 8.11 MareMaTH4eCcKUi
MO3UIIHIO, P9, Tems 9.1,9.2,9.3,9.4,9.5I1-0/c, 9.6 | qukTaHT
JIEMOHCTPUPOBATH P11, Temer 11.1,11.2,11.3,11.4,11.5, NuauBunyanbHast
OCO3HAHHOE MMOBEACHUE 11.6, 11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, | camocTOsSTEIbHAS
Ha OCHOBE 11.12,11.13,11.14, 11.15, 11.16 IT-o/c, paborta
TPaAUIIMOHHBIX 11.17 [IpencraBnenue
00IIIeYEeIIOBECYSCKUX P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 [1- | pe3yabTaToB

HCHHOCTeﬁ, B TOM 4YHUCJIC
C Y4€TOM I'apMOHHU3aAIINU

o/c, 14.6

NpaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX

MEKHAI[UOHAIbHBIX U paboT
MEXPETUTHO3HBIX 3amura
OTHONICHHIA, TPUMECHSTh WHIMBUIY ATHHBIX
CTaHapThI MIPOEKTOB
AHTUKOPPYIIIHOHHOTO KontponpHas padota
MIOBEICHUS BrinonHenue
9K3aMeHAIMOHHBIX
3aJaHui
OK 07. CopeiictBoBats | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4,1.5,1.6 TectupoBanue
COXPaHECHUIO P 2, Temsr 2.1, 2.2, 2.3 I1-o/c, 2.4 VYcrHbIil onpoc
OKpPY>Karollei cpe/pl, P 3, Temnr 3.1, 3.2, 3.3,3.4,3.5,3.6,3.7 MareMaTH4ecKui
pecypcocOepexeHHIO, IT-o/c, 3.8, 3.9, 3.10, 3.11 JTUKTAHT
MPUMEHSTh 3HAHUS 00 P 4, Temn1 4.1, 4.2 I1-o/c NupuBunyansHas
W3MEHEHHMH KINMAaTa, P5, Temsr 5.1,5.2,5.3,54,5.5 CaMOCTOSITEIbHAS
npuHIUIE 0epexxauBoro | P 6, Temsr 6.1, 6.2, 6.3, 6.4 paborta
MPOU3BOJICTBA, P7, Temst 7.1,7.2,7.3,7.4,7.5,7.6 I1-o/c, | IlpencraBnenue
3P PEeKTUBHO 7.7 pe3yNbTaToB
JIENCTBOBAThH B P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [I-o/c, | mpakTnueckux paboT
YpE3BbIYANHBIX 8.7,8.8,8.9,8.10II-0o/c, 8.11 3anmTa TBOPYECKHUX
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CUTYaIUIX P9, Temsr 9.1,9.2,9.3,9.4,9.5 [T-0/c, 9.6 | pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5 3ammra
IT-o/c, 10.6 WH]IMBUIy ATbHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5, MIPOEKTOB
11.6, 11.7 IT-o/c, 11.8, 11.9, 11.10, 11.11, | KonrponpsHas pabota
11.12,11.13,11.14, 11.15, 11.16 IT-o/c, Bremonnenue
11.17 SK3aMEHALIMOHHBIX
P12, Temn 12.1, 12.2 I1-0/c, 12.3, 12.4 3alaHui
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4,
13.5, 13.6 IT-o/c
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-
o/c, 14.6
IK 3.1. P 1, Temsr 1.3 T1-o/c TectupoBanue
OpranuzoBbiBath padoty | P 4, Temsr 4.2 11-0/c VYerHbIl onpoc
nepcoHasa mo P 7, Temsr 7.6 T1-o/c Marematuueckuit
00paboTke P 14, Temnr 14.5 IT-o/c JIIUKTAHT
MEPEBO30YHBIX NunuBuayansHas
JIOKYMEHTOB H CaMOCTOSTEIIbHAs
OCYIIECTBIICHUIO pabora
pacueToB 3a YCIyTH, [IpencraBineHue
MIPEIOCTABIIIEMBIC pe3yJIbTaTOB
TPaHCIIOPTHBIMU MPaKTUYECKUX paboT
OpTraHU3aIUsIMHU 3amuTa TBOPYECKHIX
pador
3amuTa
WHIUBHUIYaIbHBIX
MIPOCKTOB
KonTponbHas pabota
Bremonuenue
9K3aMEHAIIMOHHBIX
3aJlaHu i
I1K 3.2. O0ecnieunBaTh P 8, Temsr! 8.6 I1-o/c, 8.10 I1-o/c TectupoBanue
OCYIICCTBIICHUE P9, Temsr 9.5 IT-o/c YCTHBIN ompoc
rpouecca yrpaBJIeHUS P 12, Temsr 12.2 T1-o/c MaremaTuueckui
nepeBo3kamu Ha ocHoBe | P 13, Temsr 13.3 T1-o/c, 13.6 T1-o/c JTUKTaHT
JIOTUCTUYECKOM P 14, Temnr 14.5 IT-o/c NunuBunyansHas
KOHIICTIIINH K CaMOCTOSTEIIbHAS
OpPTraHU30BBIBATH paborta
paroHaIbHYIO [IpencrasieHue
nepepaboTKy Tpy30B pE3yNbTaTOB

MPaKTUYECKUX padoT
3amura TBOPUYECKUX
pabort

3amura

WHIUBUTY ATHHBIX
MIPOEKTOB
KonTponbnas pabota
Brinonnenue
9K3aMEHaAIMOHHBIX
3aJaHui

[K 4.1.
OpraHuzoBbIBaTh

P 1, Temsr 1.3 IT-o/c
P 2, Temsr 2.3. I1-0/c

TectupoBanue
Y cTHBII onpoc
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BBITIOJIHEHUE
MOTPy304HO-
pa3rpy304HbIX ONepaun
pu paboTe ¢ rpy3om,
MOIPY’KEHHBIM B
BaroHax COIJIACHO
TEXHUYECKUM YCIOBUIM
pa3MelleHus U
KpEIUIEHUS IPy3a Uin

P 3, Tems! 3.7 I1-0/c

P 8, Temsl 8.6 I1-0/c, 8.10 IT-o/c
P9, Temrr 9.5 I1-o/c

P 10, Temsr 10.5 IT-o/c

P 11, Temsr 11.7 IT-o/c, 11.16 IT-o/c
P 14, Temnr 14.5 IT-o/c

MaremaTudeckui
JAKTAHT
NupuBunyansHas
CaMOCTOSTENbHAS
paborta
[IpencraBnenue
pe3yabTaTOB
MPaKTUYECKUX PaboT
3aimuTa TBOPUYECKUX

IpaBHUJiaM EPEBO3KU pabor

rpysa 3amura
WHAUBHUIYaJIbHbBIX
MIPOEKTOB
KonTponbnas pabora
Brinosnnenue
9K3aMEHAIIMOHHBIX
3aJaHui

IIK 4.2. [IpoBepAaTth P 1, Temsr 1.3 I1-o/c TectupoBanue

COCTOSIHUE U P 2, Temsr 2.3. [1-o/c YcTHBII onpoc

MPaBWIbLHOCTh P 3, Temsr 3.7 I1-o/c MaremaTuueckuit

pa3MeIeHus u P 8, Temnr 8.6 I1-o/c, 8.10 I1-o/c JTUKTaHT

KpEIUIEHUs I'Py3a B P9, Temsr 9.5 I1-o/c NupuBunyansHas

BaroHax COIJIacHO P 10, Temsr 10.5 IT-o/c CaMOCTOSITEIbLHAS

texauueckuM ycnoBusim | P 11, Temst 11.7 [1-o/c, 11.16 T1-0o/c pabora

WIH [IpaBUIaM P 14, Temsr 14.5 IT-o/c [IpencraBnenue

MEPEBO3KU Tpy3a pE3yIbTaTOB

MPaKTUYECKUX padoT
3amuTa TBOPUYECKHUX
pabort

3amura

WHIMBUIY ATHHBIX
IIPOEKTOB
KonTponbhas padora
Brinmonnenue
9K3aMCHAIIMOHHBIX
3aJlaHu i
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