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1. OBLIASI XAPAKTEPUCTHKA PABOYEH ITPOI' PAMMBI
YUYEBHOU JUCHUIIJIMHBI
00/I.11 MaremaTuka

1.1. Mecto ucuUMIVIMHBI B CTPYKTYpe  OCHOBHOH  mnpodeccuoHaJIbHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbI

Oo6meoOpa3oBatenshas aucuumiuHa OOJ[.11 Marematuka sBiseTcss 00s3aTeIbHON
4acThl0 001e00pa30BaTeNbHOIO LKKIA 00pa3oBaTesibHOW mporpaMmsel B cooTBeTcTBUU PI'OC
CIIO no cneumanpHoctH  11.02.06  TexHuueckas  3KCIulyaTauuss  TPaHCIOPTHOIO
Pauo3IEeKTPOHHOr0 000py10BaHNUs (110 BHIaM TPAHCIIOPTA).

1.2. lleau 1 nJIaHupyeMble Pe3yabTAThl 0CBOCHUS IHCIUIIIUHbI

1.2.1. leap AUCHUILIHHDBI

Conepxanue mporpamMmmbl ob1meoOpazoBatenbHol aucnuminabl OOJl.11 MatemaTtuka
HAIPAaBIICHO HA JIOCTIKEHUE PE3YJIbTATOB €€ M3yUeHUs B cCOOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom nmpodeccuonanbroii Hanpasiennoct @I'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJbTAThl OCBOCHHS 0011e00Pa30BaTEJIbHON IMCUUILUINHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Oco0oe 3HaueHHe nucHUIUIMHA uMeeT npu GopmupoBanuu U pasutuu OK u IIK: OK
01., 0K 02., OK 03., OK 04., OK 05., OK 06., OK 07., TIK 1.2, IIK 1.6, I1K 2.3, TIK 4.2.
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OK 01 Brioupars crioco0bt
pemeHus 3ana4y
npodecCHOHANBHOM eI TeIbHOCTH
MIPUMEHUTEIBHO

K pa3JIMYHBIM KOHTEKCTaM

B yacTu TpyZ0BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TpPy[dy, OCO3HaHWE I[EHHOCTH MacTEepCTBa,
Tpynoarodue;

- TOTOBHOCTh K AKTHBHOM JESITENLHOCTH TEXHOJIOTHUECKOMN U
COIMATLHON HATPAaBIEHHOCTH, CITOCOOHOCTH MHUIIUMPOBATH,

IUIAHAPOBaTh W CaMOCTOATENbHO  BBINONHATH  TaKyIO
JeATEIIbHOCTB;
- HWHTEpeC K pa3nuuHbIM cdepam npodeccrnoHaNbHON
JeATEIILHOCTH,

OBageHre YHUBEPCAIbHBIMA YICOHBIME ITO3HABATCIHHBIMH
JIEUCTBUAMU:

a) 06a30BbIe JIOTUYECKUE IEHCTBUS:

- CaMOCTOATENILHO (OPMYIHPOBATh U AKTYyaTU3UPOBAThH
npobJeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABJMBATH CYIICCTBCHHBIN MPH3HAK WM OCHOBAHHUS
JUTSL CpaBHEHMUS, KJIacCUBHUKAIIMKA U 0000IICHNUS;

- ONpENeNATh LEeNH NeATSIHHOCTH, 3a/aBaTh MapaMeTphl H
KPUTEPHUH UX JOCTHKCHUS;

- BBUBJIATH 3aKOHOMEPHOCTM M  INPOTUBOpEYUss B
paccMaTpuBaeMbIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTHUBBl B JESITEIbHOCTb, OLICHHBATH
COOTBETCTBHUE pE3YJbTATOB LIENSAM, OLIEHUBAaTh PHUCKU
MOCIIEICTBUN eI TEILHOCTH;

- pa3BuUBaThb KpEaTUBHOE MBIIUIEHUE I[P  PELICHUU

JKU3HEHHBIX TIPoOIIEM

0) 6a30BBIC UCCIIEIOBATEIHLCKHAE ICHCTBHS:

- BJIaJNeTh HAaBBIKAMH  Y4YEOHO-HCCIEIAO0BATEIbCKOW H
MPOCKTHOH NESATEIHbHOCTH, HABBIKAMH Pa3pelICHUs POOIIeM;
- BEISIBIISAT MIPUYHHHO-CJIC/ICTBCHHBIC CBSI3H u
aKTyaJIM3UpPOBATh 33/1a4y, BBEIIBUTaTh THIIOTE3Y €¢ PEIICHHUS,
HaXOIUTh  apryYMEHTBI  JJs  JIOKa3aTeNbCTBA  CBOHUX
YTBEPKICHHUIA, 32/1aBaTh MMAPaMETPbl K KPUTEPHUHU PEIICHUS;

- aHAJIM3UPOBATh MOJYYCHHBIC B XOJC PCHICHHS 3aJa4yd
pe3yabTaThl, KPUTHYCCKHU OICHUBATH HX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh UBMCHECHUE B HOBBIX YCIIOBUAX,

-- yMeThb TIEPEHOCHTH 3HAHWS B I[I03HABATENBHYIO W
MPaKTHIECKYIO 00JIaCTH )KU3HEACSTEIbHOCTH;

- YMETh HWHTETPHUPOBATh 3HAHHMS W3 PAa3HBIX NPEAMETHBIX

-BJIafIeTh METOJaMH J0Ka3aTeNIbCTB, aITOPUTMAMH PELICHUs 3a/ad; yMEHHe
(hopMyTHpOBaTH ONpENEeNICHNs, aKCHOMBI U TEOPEMBI, IMPUMEHATh HX,
MIPOBOJUTH JOKA3aTEeJIbHBIE PACCYXKACHHUS B XOJ€ PELIeHUs 3a1ay;

- YMETh OIIEpUpPOBATh HOHATUSIMH: CTETICHb YHCIIa, JJorapum Yucia; yMEeHHe
BBITIOJHATh BBIYMCICHWE 3HAYEHWH W MpPeoOpa3oBaHMs BBIPAKEHHH CO
CTENEHAMH W Jorapudmamu, mpeoOpa3oBaHUA APOOHO-PAMOHATBHBIX

BBIPAKEHUI;
- yMEThb OIEpHPOBaTh TOHATHSAMHU: palHMOHAIBHBIE, HPpPALMOHAIbHEIE,
MOKa3aTeJIbHbIE, CTEIEHHBIC, JIOrapu(MHUUYECKHE, TPUTOHOMETPUIECKHE

YpaBHEHHSI U HEPABCHCTBA, UX CUCTEMBI,
- yMeTh OINEpUPOBATh MOHATHAMH: (QYHKIMS, HENpepbiBHAs (yHKIUSL,
NPOM3BOJIHASA, NEPBOOOpa3Hasi, ONpPEAETICHHBIH HHTErpa; yMeTh HaXOIUTh
MPOU3BOJIHBIE 3JIEMEHTapHBIX (DYHKLUHA, UCTIONB3Ys CIIPABOYHbIC MaTepPHAJIbI;
uccieaoBaTh B HpOCTeﬁIHPIX clydasax q)yHKL[I/II/I Ha MOHOTOHHOCTb, HAXOOUTh
HauOONbIIME W HaWMEHbIIWE 3HAueHHs (YHKIMH; CTPOUTh TIpauKu
MHOTOWIEHOB C HCIIOJb30BAaHMEM allllaparta MaTeMaTHYecKOTO aHau3a;
NPUMEHATh TPOU3BOJHYIO IPHU PEIICHUH 33Ja4 Ha [JBIDKCHUE, peIIaTh
MPaKTHKO-OPUEHTUPOBAHHBIE 33/1a4d  Ha HAWOOJNBIINE W HAUMEHBIIHUE
3HAYEHHSI, HA HAXOXK/ICHHE TYTH, CKOPOCTH U YCKOPEHHS;

- YMETh OIEPHUPOBATh MOHSATHAMHU: pallMOHANIbHAS (DYHKIKS, MOKa3aTelbHast
(dhyHKIHA, CTETICHHAS ¢GhyHKIWSA, JorapupMmuyecKas GyHKIHA,
TPUrOHOMETpUUeCKHe (QYHKIMH, oOpaTHble (YHKUIMHM;, yMEHHE CTPOUTH
rpaduky H3yueHHBIX (YHKLMH, HCHOJB30BaTh TpadUKU IMpU H3YHYCHHH
MPOLIECCOB M 3aBUCHMOCTEH, NpHM pELICHHH 33/1a4 W3 APYIHX YydeOHbIX
NpeIMETOB M 3afad W3 peaJbHOM KM3HM; BBIpaXaTb (popMmyramMu
3aBUCUMOCTHU MECXKAY BEINUYNHAMU,

- YMEThb pe€uiatb TEKCTOBBIE 3aadyd pPa3HbIX THUIIOB (B TOM 4YHCJIC Ha
NPOLICHTHI, JIOJM W YacTH, Ha JBW)XXEHHE, paboTy, CTOMMOCTb TOBapoB H
YCIIyT, HAJOTH, 33/Jla4d M3 OOJIaCTH YNpPaBJCHUS JIUYHBIMH U CEMEHHBIMHU
(MHAHCaMM); COCTaBISATH BBIPAKEHMS, YPAaBHEHUs, HEPAaBEHCTBA W HX
CHCTEMBI TI0 YCJOBHIO 33/1a4M, HCCJIEO0BaTh IOJYyYEHHOE pelIeHHE M
OLICHMBAThH MPABJIONOI00HOCTh PE3yIIbTaTOB;

- YMETh OIlepHUpOBaTh MOHATHAMH: CpeJHee aphU(MeTHIecKoe, MeJuaHa,
HanOoJbIIEE W HAaNMEHBIIEE 3HA4YCHUA, pazMax, AUCHEPCHUA, CTaHAAPTHOE
OTKJIOHEHHE 4YHCJIOBOTO Ha0opa; yMeTh W3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaInIo, MPEACTaBICHHYI0O B TaOMWIaX, Ha auarpammax, rpadmukax,
OTPaXKAIOIIYI0 CBOWMCTBA pealbHBIX MPOLECCOB U SIBJICHHI; MPEACTABISTH
nHPOPMANMI0O € TOMOIIBI0  TaOJNMIl W AWarpaMM; HCCIEeJI0BaTh




obnacreit;

- BBIBUraTh HOBBIE UJEH, NpelaraTh OpPUIMHAJBHEIE
MOJXO/bl U PeIIeHus;

U CIIOCOOHOCTh WX HCIONB30BaHUS B IIO3HABATENBHONH H
COLIMAJIbHOW MTPaKTUKE

CTaTHCTHYECKHE JaHHble, B TOM 4YHCIE C NPUMEHEHHEM TrpadHyecKux
METOJIOB M JICKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMH: CIyYaiHBIH OMBIT U CIy4ailHOE COOBITHE,
BEPOSATHOCTH CIIy4alHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIIOJIB30BAaHUEM TPAQHICCKUX METOAOB; IPHUMEHATH (GOPMYIIBI CIOKEHHS
YMHOXKEHHSI BEpOSTHOCTEH, KOMOWHATOpHBIE (akTel W (OPMyNBl TpH
pCLICHNH 3a/lay; OLCHUBATH BEPOATHOCTH PEAIBHBIX COOBITHI; 3HAKOMCTBO
CO CIydYailHbIMH BEJIMYMHAMH; YMEHHE NPHBOIHUTH HPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YHCEI B IPUPOIHBIX U OOIICCTBEHHBIX SBICHUIX;

- YMETH OINICPUPOBATH MNOHATHUAMU: TOYKA, IIpsAMasd, MIOCKOCTb, IPOCTPAHCTBO,
JIBYTPaHHBI  yroj, CKpeUIMBAIOIIMEeCS TNpsMble, MapajuieIbHOCTh U
HNEPIEHUKYJISIPHOCT IPSAMBIX U IJIOCKOCTEH, Yrojl MEKIY IPSAMBIMH, yroJl
MEXAY NPSMON M TUIOCKOCTBIO, YrOJl MEXKIY IUIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH 10 IJIOCKOCTHU, PACCTOSAHUC MEKAY MNPAMBIMH, PACCTOAHUE MEKIY
IIJIOCKOCTAMU,; YMCHHUC UCIIOJb30BATh IPpU PCHICHNUHU 3aJla4 U3YUCHHBIC (I)aKTI)I
U TEOpeMbl IUIaHHUMETPUH; YMCHHE OLICHUBATh pasMepbl OOBEKTOB
OKPY’KaroLIero MUpa;

- YMEThb OINepUPOBATh HMOHATHAMH: MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajuieNenunes, Npu3Ma, nupaMuna, GUrypa u HOBEPXHOCTh
BpAllleHHsl, LWINHAP, KOHYyC, mmap, cdepa, cedeHHs (GHUIypbl BpalleHUS,
IUIOCKOCTh, Kacaromascsi cepbl, HIMIHHAPA, KOHYyca, TIOIaas HOBEPXHOCTH
MUpaMHUbl, TPU3MBI, KOHyca, IWIMHIpA, IUIOmanb cdepbl, o0beM KyOa,
pAMOYTOJIBHOT'O napajjenenumneaa, TmMpaMubl, MPpU3MBI, oUJInHApAa,
KOHyca, Ilapa; yMeHHe MH300pakaTh MHOTOIPDAaHHUKH W TOBEPXHOCTH
BpaliCHusA, UX CCUYCHHUA OT PYKHU, C IOMOUIBIO YCPTECIKHBIX MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMEHHUE PAaclO3HABATh CUMMETPHIO B IPOCTPAHCTBE;
YMEHHE PacliO3HABATh NPABUIEHBIE MHOTOTPAaHHHUKH;

- YMETb OIEpPHPOBaTh IMOHSATHAMH: ABWXEHHE B HMPOCTPAHCTBE, I10JI0OHbIE
¢urypsl B TIPOCTPAHCTBE;  HCIIOJNb30BAaTh  OTHOUIEHWE  ILIOMIAJ]eH
MOBEPXHOCTEH M 00bEMOB MO00HBIX (QUI'Yp NPH PELICHUH 33/1a4;

- YMETh BBIYMCIISITH I'€OMETPUYECKHE BEJIMYMHBI (IJIMHA, YTOJ, ILIONIAJb,
00beM, TUIoNIa/b MOBEPXHOCTH), HCIIOJIB3Ys U3ydeHHBbIE (DOPMYJIBI M METOJIBI;
- YMCTHb ONECPHUPOBATH IOHATUAMHU: IIPAMOYTOJIbHAsA CUCTEMA KOOPJAWHAT,
KOOPAUHATHI TOYKH, BEKTOD, KOOpAUHATHI BEKTOpA, CKaJIIpHOC
MMPOU3BEACHUE, YI'OJI MECKAY BCKTOpaMH, CyMMa BCKTOPOB, INPOU3BEICHHE
BEKTOpa Ha YHCJI0; HAXOAUTH C IIOMOIIBI0O M3YYEHHBIX (POPMYII KOOPIUHATHI
CEepeNHHBI OTPE3KA, PACCTOSHUE MEKIY JBYMSI TOUKAMU;

- yMeTb BBIOMpaTh IOIXOISLIMI HM3y4eHHBIH METOX I PEIICHUs 3amadu,
pacno3HaBaTh MareMaTHueckue (akThl M MaTeMaTHYeCKHe MOJEIH B
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NPUPOJHBIX M OOIIECTBECHHBIX SIBJICHHSX, B MCKYCCTBE; yMEHHE NPHBOIUTH
OpUMEpbl ~ MATEMAaTUYECKUX  OTKPBITUHM  POCCHUHCKOM M MHUPOBOiL
MaTeMaTHUECKOH HayKU;

- yMeTb ONEpUPOBaTh MOHATUAMH: OIpPENENECHUE, aKCHOMa, TeopeMa,
CIENCTBHE,  CBOWCTBO, MPHU3HAK,  JOKAa3aTeIbCTBO,  PABHOCHIIbHEIE
(hopMyIHpPOBKH; yMeHHE (OPMYIHPOBATH OOpPaTHOE M IMPOTHBOIOIOKHOE
YTBEpKIEHHUE, TPUBOJUTH NIPUMEPHI U KOHTPIPHMEPBI, HCIOIB30BATh METOJ
MaTeMaTHYECKOW MHAYKIHH; MPOBOIUTH JOKA3aTENbHBIE PACCYXKACHUS MPHU
pEIIeHNH 3a]]a4, OLICHUBATh JIOTHUECKYIO IPAaBUIBHOCTD PACCYKACHUM;

- yMeTh ONEpHPOBATH MOHATUSAMH: MHOXECTBO, IOJMHOXECTBO, OIEPALUU
HaJl MHOXECTBaMH;, YMEHHE MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar A ONMCaHHUS peaJbHBIX IPOLECCOB M SBICHUH IpPU peIIeHUH
3a/a4, B TOM YHCJIe U3 APYTUX y4EOHBIX NMPEIMETOB;

- YMETb ONEPUPOBATh IOHATHIMU: rpad, cB3HBIN rpad, nepeBo, LUK, Tpad
Ha IUIOCKOCTHM; YMEHHE 3aJaBaTh U OIKCHIBaTh Tpadbl pa3In4HBIMH
CIoco0aM; UCTIONB30BaTh Ipadbl MpU PeNICHNH 33134,

- yMeThb CBOOOJHO ONEPHPOBATH IMOHATHAMH: COYETAHHE, IEPECTaHOBKA,
YHCIIO COYETaHWH, 4YHCIO IIepecTaHoBOK; OwHOM HbloTOHa; yMmeHue
MPUMEHSATh KOMOMHATOPHBIE (DaKThI U pacCy>KIACHHS sl PELISHH 3a/1a4;
-yMETb ONEPUPOBATH MOHATUSAMU: HATYpaJIbHOE YHCIO, LIEJ0€ YHUCIIO, OCTATOK
O MOJIYJIO, PAalMOHAIbHOE YHUCIO, UPPALUOHANBHOE YHCIO, MHOXKECTBA
HaTypajbHbIX, LEJBIX, PAI[OHAIBHBIX, ICHCTBUTEIBHBIX UHCEN; yMEHHUE
UCTIONB30BaTh TPH3HAKH JEIUMOCTH, HAMMEHBIIMN OOIMI [enuTens u
HavMeHbllee olllee KpaTHOe, aNroputM EBKiIMAa TpH pelieHuH 3ajad;
3HAKOMCTBO C Pa3JINYHBIMU NO3UIMOHHBIMU CUCTEMAaMHU CUUCIICHHUS;

- YMETh CBOOOHO ONEPUPOBATH MOHATHIMMU: CTEIICHB C LIENBIM TI0Ka3aTeeM,
KOPEHb HATypaJIbHOW CTENEHH, CTENEHb C pallMOHAJIBHBIM II0Ka3aTelleM,
CTENeHb C JEWCTBUTENLHBIM (BEIIECTBEHHBIM) IOKa3aTeJeM, Jorapudm
4ycia, CHHYC, KOCUHYC U TAHT'€HC IIPOU3BOJIBHOTO YHCIIA;

- yMeTb  ONEpPUPOBaTh  TOHATHAMHU:  TOXKIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHWE, HEPAaBEHCTBO, CHCTEMa YpaBHEHUH W
HEpaBEHCTB, pPABHOCUIBHOCTb YPaBHEHHWH, HEPAaBEHCTB U  CHCTEM,
panmoHaIbHEIE, HppanyroHaIbHEIE, MoKa3aTebHbIE, CTETICHHBIE,
jmorapuMUUIECcKie, TPUTOHOMETPHUYECKHE YpaBHEHHsS, HEpaBEeHCTBA U
CHCTEMBI; YMEHHUE pelIaTh YpaBHEHHS, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO
pPa3IWYHBIX TPHEMOB; pEUIaTh YpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI C
mapaMeTpoM; NPUMEHATh YpPaBHEHHs, HEPABEHCTBA, WX CHCTEMBI I
pelLIeHUsT MaTEMaTHIeCKUX 3a/1ad U 3aJad M3 passIndHbIX oOsacTeil HayKu U
peabHOM JKU3HU;




-yMeTh CBOOOJHO OIEpUpOBaTh HOHATUSMH: rpapuk (yHKUMH, oOparHas
¢yHKIMA, KOMOO3WIMSA (QYHKIMH, JuHeiHas QyHKOWs, KBaapaTUdHAas
(dyHKIMA, cTeneHHass QYHKIMS C IIENbIM IT0Ka3aTesieM, TPUTOHOMETPUYECKHE
¢yaknun, oOpaTHBIE TPHUTOHOMETpHUYEeCKHe (YHKIMH, TIOKa3aTelbHAs M
norapupmmdeckas (QYHKINH, yMEHHE CTPOWTh Tpapuku (YHKIHH,
BBITIOJTHATH IPe0Opa3oBaHus TpaguKoB HyHKINH;

YMEHHE WCIONb30BaTh rpaduky (GYHKIUHA I W3YYEHHS IPOLECCOB U
3aBUCHMOCTEH NpH pPEIICHUH 3a7ad M3 APYTUX YYeOHBIX NPEIMETOB U U3
peanbHON JKU3HH; BBIPaXXKaTh (YOPMyJIaMH 3aBHCUMOCTH MEX/y BETHUNHAMM;
yMeHHe CBOOOJHO  OINEpUPOBATh HOHATUSAMM: YETHOCTh  (DYHKIIHH,
NEePUOJNYHOCTh (DYHKLUUH, OIPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTB
(yHKIMH, SKCTpeMyM (GYHKIHMH, HanOoJiblllee M HAaWUMEHbIIEEe 3HAuYCHHS
(yHKIIMH Ha TIPOMEXYTKE; YMEHUE POBOIUTD UCCIIe0BaHNe (QyHKINMY;
YMEHHE WCIOJb30BaTh CBOWCTBA M TIpapuku GYHKUMHA A peLIeHUs
YpaBHEHMI, HEpaBeHCTB MW 3aJady C I[apamerpamu; H300paxkath Ha
KOOPJMHATHON IIJIOCKOCTH MHOKECTBAa PELICHHH YpaBHEHHH, HEPABEHCTB H
UX CHCTEM;

- yMeTb CcBOOOJHO OIEpPUPOBAaTh IOHATHSAMHU: IIOCJIEIOBATEIHHOCTS,
apugMeTHyeckas IPOTrpPeccHs, IeOMETpUUYEcKas IpOTrpeccHs, OECKOHEYHO
yObIBaromas reoMeTpuyIecKast nporpeccus; yMeHHe 3aJ1aBaTh
MIOCJIE/I0BATENILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (hOPMYIT;

- YMeTh ONEPUPOBATH IMOHATHSAMH: HENPEPHIBHOCTh (DYHKIWHU, aCHMIITOTHI
rpapuka  QyHKUMH, TIepBas W BTOpas  INPOU3BOAHAS  (QyHKUUH,
TCOMETPHUCCKUI W (DU3MUYCSCKHI CMBICI MPOM3BOIHON, MEpBOOOpasHasi,
OIpe/ieIeHHbII MHTETpall; YMEHHEe HaXOJUTh aCUMOTOTH rpaduka GyHKIUM;
YMEHHE BBIYUCIATH MPOM3BOJHBIE CYMMBI, IPOM3BEJCHHUS, YacTHOIO |
KOMITO3MIIMKA (DYHKLMH, HaXOJUTh YypaBHEHHWE KacaTelbHOH K Tpaduky
hyHKIHH;

YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO ISl MCCIENOBaHMS (OYHKIUH, ISt
HaXO0XJICHNS] HAWITy4IIeTO PELIeHNs B IPUKIIAHBIX, B TOM YHCIIE COLUAILHO-
9KOHOMHYECKMX M (U3UUECKHX 3ajayax, Ui ONpEAENEHHs CKOPOCTH U
YCKOPEHHMs; HaXOJIUTh IUIOMIAAN M 00beMbl (PUIyp ¢ MOMOIIBIO MHTErpaia;
NPUBOANTH TMPHUMEPBl MaTEeMaTHYECKOTO MOJICIHPOBAHHUS C T[OMOIIBIO
nuddepeHIManbHbIX ypaBHEHUH;

- yYMETh OINEPUPOBATH MOHATHSIMH: KOMIUIEKCHOE 4YHCIIO, COMPSIKEHHbIC
KOMIUIEKCHBIE YHCIa, MOJYJIb M apryMEeHT KOMIUIEKCHOTO 4ucia, (opma
3aliCH KOMIUIEKCHBIX 4HCell (reoMeTpuuecKas, TPUTOHOMETpHYEcKas |
anreOpandeckas); yMeTh TIPOU3BOAWTH apU(PMETHIECKHE JICUCTBUA C
KOMIUIEKCHBIMHM  YHCJIaMH;  TIPUBOJWTH  NPUMEPBl  HCIIOJIB30BaHUS
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KOMIUIEKCHBIX YHCET;
- yMeTb CBOOOZHO OINEPUPOBATH IMOHATHAMH: CpeAHEe apupMeTHUECKOe,
MenuaHa, HauOoJiblliee M HAaWMEHbIEe 3HAYCHUS, pa3Max, AUCIIEpCHs,
CTaHOApPTHOE OTKJIOHCHHE [UIsl ONWCAHMS YHCIOBBIX IAaHHBIX; YMCHHE
UCCIIeIOBATh CTATHCTHYECKHE MaHHBIE, B TOM YHCIE C IPUMEHEHHEM
rpaduueckux METONOB M 3JEKTPOHHBIX CPEICTB; rpadUuecKH HCCIEeNOBaTh
COBMECTHbIC HAOIIOJCHUS C MOMOIIBIO JHarpaMM pacCeMBaHUS U JTHMHEHHOH
perpeccuuy;

- YMETb HAaXOIWUTh BEPOSTHOCTU COOBITHH C HCIIOJB30BaHHEM TPapHICCKHX
METOJIOB; NPUMEHSTD ISl peIIeHus 3a1a4 (POPMYJIbI CIOKEHUSI U YMHOKEHHS
BEPOSITHOCTEH, (OpMyJdy TMOJHOW BeposiTHOCTH, (opmyiny beprysy,
KOMOMHATOpHBIE (akThl M (OPMYINBI; OLEHUBATH BEPOSTHOCTH PEalbHBIX
COOBITHH; yMEHHE OIlepUPOBATh IOHATHSAMH: CilydyaiiHas BeJIMYMHA,
pacmpezieneHle BEpOSITHOCTEH, MaTeMaTHYeCKOe OXKWJIAHHE, JUCIEPCUS |
CTaH/IapTHOE OTKIIOHEHHE CIIy4YaifHOI BEIMYHMHBI, QYHKIHHU pacTpeeIeHuUs 1
IUVIOTHOCTH PaBHOMEPHOTO, TI0Ka3aTEIEHOTO U HOPMAIBEHOTO PACIIPEICIICHHUIT;
YMEHHE HCIIONB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHHN Ui PEIICHUS
3a/1a4; 3HAKOMCTBO C MOHSTHAMH: 3aKOH OOJIBIIMX YHCEN, METOMBI
BBIOOPOYHBIX HCCIICIOBAHMIl; YMEHHE HPHBOIUTH HPUMEPBl HPOSBICHUS
3aKOHa OOJIBIINX YKCEI B IPUPOIHBIX U OOIICCTBEHHBIX SBICHUAX;

- YMeThb CBOOOJHO ONEPHPOBATH IMOHATHAMH: TOYKA, HPsAMasi, IUIOCKOCTE,
IIPOCTPAHCTBO, OTPE30K, Jy4, IUIOCKUH yroy, JBYIpPaHHBIA  yroll,
TPEXTPaHHBIH Yroj, NepeceKarolyecs, napaulelIbHble U CKPEIUBAIOIUecs
npsiMble, MapaJUIEIbHOCTh M MEPHEHMKYIISIPHOCTD NMPSIMBIX U IIOCKOCTEH,
Yroj MeXJy NPSIMBIMH, YTOJ MEXIy HPSMON M IUIOCKOCTBIO, YIOJ MEXAY
TUIOCKOCTSIMH; YMEHHE UCIIONb30BaTh NPHU PEIICHHUH 3a/1a4 U3y4YeHHbIe (aKThl
U TeopeMbl IUIAHUMETPHH; YMEHHE OLCHUBATh pa3Mepbl OOBEKTOB B
OKpYXaIOlIeM MHpEe; YMEHHE OIEpHpOBaTh IOHATHUSAMU: MHOTOTPaHHUK,
CeueHne MHOTOTPaHHMKA, MPaBWILHBII MHOTOTPAaHHUK, MpU3Ma, MHpaMua,
(urypa u NOBEpXHOCTH BpallleHHs, HIWIUHJP, KOHYC, ap, cdepa, pa3BepTka
MOBEPXHOCTH, CEYEHHs KOHyca M IWIMHApA, MNapajielbHble OCH WM
OCHOBAHMIO, CEUEHME MIapa, IUIOCKOCTh, Kacaromiascsi cepsl, LMINHIpPa,
KOHyCa; yMEHHE CTPOMTh CEUYeHHE MHOTOrpaHHHKa, H300paxkaTh
MHOTOTPaHHUKH, (UTYpbl U TIOBEPXHOCTH BpAILEHHS, UX CEUCHUS, B TOM
YHCJIE C TOMOIIBIO JNEKTPOHHBIX CPEJICTB;, YMEHHE IMPUMEHSTh CBOWCTBA
reOMETpUUECKUX (UTYp, CaMOCTOSITENILHO (GOPMYJIMPOBATh OIpEACICHHS
u3y4aeMbiX (Uryp, BBIIBUraTb THIIOTE3bl O CBOWCTBaXx M NpPU3HAKAX
TreOMETPUYECKUX (QUryp, OOOCHOBBIBATH WIIM OIPOBEPraTh HX; YMCHHUE
NPOBOJUTD KJIACCU(HUKALMIO (GUTYp NO Pa3IMYHBIM IPH3HAKAM, BBIIOJIHSITH
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HEO0OXO/IMMBIE JOTIOJIHUTENBHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEpPHUPOBaTh MOHATHAMH: IUIOLIATL (UTYPBI, 00beM
(urypsl, BeIMYMHA yIia, PaCCTOSHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHE
MEXKAY MNPSIMBIMH, DPACCTOSIHUE MEXIY IUIOCKOCTSIMHU, IIIOmans chepsl,
IUTONIAlb TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IIMINHAPA, 00beM Ky0a,
HPSMOYTOJBHOTO — MAapajjieelunena, NUPaMHUIbl, NPU3MBI, LIIHHIpPA,
KOHYyCa, [Iapa; YMEHHE HaXOIUTh OTHOIICHHE 00BbEMOB MOTOOHBIX HUTYD;

- yMeThb CBOOOJHO ONEPHPOBATH MHOHATUSAMH: ABIKEHHE, MapaUICITbHBIN
MEpeHoC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MNOAOOUs, TOAOOHBIE (UIYyphl; YMEHHE paclo3HaBaTh
paBHbIe W TOA0OHBIE (QUIYpbl, B TOM 4YHCIE B MPUPOJE, HCKYCCTBE,
APXUTCKTYPC, YMCHUC UCIIOJIb30BAThL TCOMETPUICCKNUE OTHOIICHU A, HAXOAUTH
reOMETPUYECKHE BEIWYMHBI (JJIMHA, YToJl, IUIOLIajb, 00BEM) MPU PELICHUH
3a/1a4 U3 APYruX YUeOHBIX MPEIMETOB U U3 PEATbHOM KHU3HH;

- YMETb CBOGOI[HO OIICPUPOBATL TOHATUAMU: TIPAMOYTOJIbHAsA CHCTEMaA
KOOPJWHAT, BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa
BEKTOPOB, PON3BEACHIE BEKTOPa Ha YNCIIO, Pa3JI0’KeHNE BEKTOpa Mo Oasucy,
CKaJIIPHOE  TIPOM3BEJCHUE, BEKTOPHOE IPOW3BEACHHE, Yrodl  MEXIy
BEKTOPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIH M KOOPIUHATHBIA METOJ JUIS
pelIeHusl TeOMETPUUYECKUX 3a7ad W 3ajad JPYruxX YYeOHBIX MpPEIMETOB;
OIIepUpOBATh TOHATHAMHU: MaTpuia 2x2 u 3x3, omnpenenuTeNh MaTpPHUIbL,
TeOMETPUUYECKUI CMBICII ONIPEEIUTENs;

- YMETb MOACIHUPOBATH PCAJIBHBIC CUTyallUM Ha A3bBIKE MATEMATHUKU,
COCTaBJIAATh BBIPAXKCHHA, YPABHCHUA, HCPABCHCTBA MW HUX CUCTEMBI 110
YCIOBHIO 3aJadM, MCCIEAOBATh MOCTPOCHHBIE MOJEIH C HCIOJIb30BAHHEM
anmapaTta anreOpbl, WHTEPIPETHPOBATh MOJIYYEHHBIH pe3yjbTaT; CTPOUTH
MaTeMaTHYECKHE MOJIEIH C IOMOIIBIO TE€OMETPUIECKUX MOHATHH W BEINYHH,
pemiate  CBA3aHHBIE C HUMHM  TIPakTHYeCKHE 33Ja4M; COCTaBJIAThH
BEPOSITHOCTHYIO MOJZIEJIb W HHTEPIIPETHPOBATH IOJYUYEHHBIH pe3yJbTaT;
peniats NpHUKIaIHbIE 3aJadl CPEJCTBAMHU MaTeMaTHYECKOTO aHalli3a, B TOM
YHCIIe COLNATbHO-9KOHOMUYECKOTO M (PH3MIECKOTO XapaKTepa;

- YMEHHUE BBIOMpATH MOJIXOJSAIINA METO/ JUISl PEIICHHs 3aJa4d; MOHUMaHHe
3HAYMMOCTH MAaTEMAaTUKU B HU3YUCHUU TIPUPOAHBIX U OGH.[CCTBCHHLIX
IIPpOLIECCOB M HBHeHHﬁ; YMEHUE pacrio3HaBaTb IIPOABIICHHUE 3aKOHOB
MAaT€MaTUK B HCKYCCTBEC, YMCHHC NPHUBOAWUTL IPUMEPHBI MATEMATUYCCKHUX
OTKPBITHI POCCUMCKON U MUPOBOM MaTeMaTUYECKONH HAYKH

OK 02 Hcnons30BaTh
COBPEMCHHBIC CPECTBA TIOMCKa,
aHAJIN3a ¥ HHTCPIPETAINN

B o0nacTu leHHOCTH HAY4YHOT'O TIO3HAHUSI:
-c(OpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKH M OOIIECTBEHHOU

- YMETh ONEPHPOBATH MOHATHAMH: PallMOHANbHAS (DYHKIHS, ITOKa3aTelbHas
byHKITHA, CTeneHHas byHKIHA, JorapupmMuaeckast byHKIHSA,
TpUroHOMeTpHUeckne (QyHkmmu, oOpaTHble (YHKIIMH; YMEHHE CTPOUTH
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nHdopmanuu, u
nH(pOpMaMOHHBIE TEXHOJIOTHH
JUISl BBITIOJTHEHUS 33124
po¢eCCHOHATBHOM
JEeATeIbHOCTH

NPaKTHKH, OCHOBAHHOTO Ha
CIIOCOOCTBYIOILIETO ~ OCO3HAHHUIO
MOJUKYJIBTYPHOM MUPE;

- COBEPILICHCTBOBAHHUE SI3BIKOBON M YNTATENBCKON KYJBTYPHI
KaK CpPEe/ICTBA B3aMMOACHCTBHUS MEXIY JIOJbMU M MO3HAHUS

JIAAJIOTe
CBOETO

KYJIBTYD,
MecTa B

MHpa;
- OCO3HaHHE IIEHHOCTH HAayYHOH IesTeNbHOCTH, TOTOBHOCTD
OCYIIECTBIIITH ~ TNPOCKTHYHD M HCCICIOBATEIbCKYHO

JeATeIbHOCTh HHIMBUIYAIBHO U B TPYIIIE.
OBHaHeHI/Ie YHUBCPCAJIbHBIMU y‘le6HI)IMI/I IIO3HAaBaTCJIbHBIMHU
JIEUCTBUAMU:

B) paboTa ¢ uHpOpMaIHei:

- BIIAQJETh HaBbIKAMHM MOJydYeHHs uHpopmanmu u3
MCTOYHHMKOB Pa3HbIX THUIOB, CAMOCTOSTEIBEHO OCYLIECTBIISTH
MOUCK, AaHaJW3, CUCTEMATH3alMI0 M HWHTEPHPETAIHIO
UHGOPMALUH Pa3INYHBIX BUIOB U (OPM MPECTABICHUS;

- co3maBaTh TEKCTBl B pa3IMYHBIX (OopMaTtax C y4eToM
Ha3Ha4YeHUs. MHGOPMALUK M LEJICBOW ayJUTOPUH, BBIOMpas
ONITUMAJIBHYIO (HOPMY NPEACTABICHHS H BU3YaIN3alUHM;

- OLICHUBATH JOCTOBEPHOCTb, JICTHTUMHOCTh HH(OpMALHH, ee
COOTBETCTBHE IMPABOBBIM U MOPAIBEHO-3THYECKUM HOpMaM;

- WUCIONb30BaTh  CpelNcTBa  MHQOPMAIMOHHBIX |
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PECUICHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX n OpraHnu3alMOHHBIX 3a1a4 C
cobJroIeHreM TpeGoBaHuUit OPrOHOMHKH, TEXHHUKHU
0€e301acHOCTH, I'MI'MEHbI, pecypcocOepexeHH s, MPaBOBBIX M
9THYECKHUX HOPM, HOPM HH(POPMALMOHHON 6E30MacCHOCTH;

- BIQJETh HABBIKAMH  pACIO3HABAaHMS W  3allUTHI
uHbopManuy, HHGOPMAIIMOHHOM 6E30IaCHOCTH JINYHOCTH

rpa¢KM WM3Y4YEHHBIX (QYHKIHH, HCIOJIB30BaTh TpapuKH TPH H3yYEHUH
MPOLIECCOB M 3aBUCHMOCTEH, NpH pELICHHH 33/7a4 W3 APYrHX Yy4eOHBIX

NpeJMETOB M 3aJad M3 peajbHOW IKU3HHW; BBIpaXaTh (HopMyJamMu
3aBUCUMOCTH MEXIY BEJIMYMHAMU;

- yMeThb  ONCPHPOBATH  HOHATHAMH:  TOXAECTBO,  TOXKACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHHH W
HEpPaBeHCTB, PABHOCWIBHOCTh  ypaBHEHHWH, HEPaBEHCTB U  CHCTEM,
palOHANIBHEIE, UppaLOHAJBHbIC, MOKa3aTeNbHEIC, CTCIICHHEIC,
JorapudMUIECKHe, TPUTOHOMETPHYCCKHE YpPaBHEHHs, HEPaBeHCTBA U

CUCTEMbI; YMCThH pE€lIaTh YpaBHCHUA, HCPABCHCTBA U CHUCTEMbI C IMMOMOMILIO
pas3IMYHbIX MOPHUCMOB; pe€UIaTb YpaBHCHHA, HCPABCHCTBA MU CUCTEMBI C
napaMmeTpomM; MHNPUMCHATHL YpPaBHCHHSA, HEPABCHCTBA, HX CUCTECMbI I
peuIicHusA MaTCMaTUYCCKUX 3aJlad U 3aJia4 U3 pas3IMYHbIX O6HaCTeﬁ HayKU U
peanbHOM )KU3HU;

- yMeThb CBOOOJHO ONEPHPOBATh MHOHATUSMH: ABHXKEHHE, MapajuIeNbHBIH
MEPEHOC, CHUMMETpPUS Ha IUIOCKOCTU U B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3oBaHie TOAOOH, TOAOOHBIE (PUTYPHI; YMETh PacliO3HABaTh PaBHEIC
U mono0HBIe (UTYpPBI, B TOM YHCIIE B TPUPOJE, UCKYCCTBE, apXHUTEKTYPE;
YMETh HCII0JIb30BATh T€OMETPUYECKHE OTHOLUEHMUS, HaXOOUTb
TEOMETPUYECKUE BEIMYUHBI (INTHHA, YTOJI, IUIOMaab, 00BEM) MPH PEIICHUU
3a7a4 U3 IPYTUX YIeOHBIX IPEAMETOB U U3 pealbHON KU3HU

OK 03 IInanupoBats U
peaan30BBIBaTh COOCTBEHHOE
podecCHOHAIBFHOE U INYHOCTHOE
pa3BHUTHE, IPENPHHUMATEILCKYIO
JIeSITETTFHOCTD B
mpodeccrnoHaNbHOI chepe,
HCTIONB30BaTh 3HAHUS 110
paBOBOH M (PHHAHCOBOH
IPaMOTHOCTH B Pa3JINIHBIX
KM3HCHHBIX CUTyalHUsIX

B obnactu AYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUSA:
== C(l)OpMI/IpOBaHHOCTI) HPABCTBCHHOI'O CO3HAHUS, OTUYCCKOT'O

HIOBE/ICHNUS,
- CHOCOOHOCTb OLEHMBAaTh CHTYyalMi0 W IPHUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa  MOPAIBHO-

HpaBCTBCHHBIe HOpMBI " IICHHOCTH,

- OCO3HAaHHWE JIMYHOI'0 BKJIaga B IIOCTPOCHUE yCTOfI‘[PIBOFO
Oynymiero;

- OTBETCTBEHHOE OTHOIICHHWE K CBOUM POIUTEISIM U (WIIH)
JAPpyruM 4JjI€HaM CEMbH, CO3JaHWIO CEMbM Ha OCHOBC

- yMETb OIEpHUpOBaTh IIOHATHSIMHU: palMOHAIBHBIE, HWPPAIMOHAIBHBIC,
MOKa3aTeJbHbIE, CTENEHHbIe, JIorapu(MHUUYECKHE, TPUTOHOMETPUUECKHE
ypaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

- YMETh OIIEpUPOBATH HMOHITUSMH: MHOTOIPAaHHUK, CEYEHNE MHOTOTPAaHHHUKA,
Ky0, mNapaulenenuien, npu3Ma, nuUpamuga, QUIypa | IIOBEPXHOCTb
BpalleHus, LWIMHAP, KOHYyc, miap, cdepa, ceueHus (GUTYpbl BpaICHUS,
IJIOCKOCTh, Kacaromascs cepbl, IWIHHAPA, KOHyca, IUIOMAlb OBEPXHOCTH
MUpaMHUIBI, TPU3MBI, KOHyCa, IWIMHIPA, IUIOMmanb cdepbl, o0beM KyOa,
IPSIMOYTOJIFHOTO — IapajuleNieNuliela, IUPaMUAbl, NPU3MBL,  LMJIMHIPA,
KOHyCa, Ilapa; yMEHHEe ¥300pakaTb MHOTOIDAHHHUKH M TOBEPXHOCTH
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OCO3HAHHOI'O IIPUHATHS LEHHOCTEM CEMEHHOW >KU3HU B
COOTBETCTBHUHM C TpaaAulUsIMU HapooB Poccuu;

OBnajgeHne YHUBEPCANbHBIMU PETYISITUBHBIMU NEHCTBUAMU:
a) caMOOpTaHM3AITHS:

- CaMOCTOATENBHO  OCYHIECTBIATH  IO3HABATENIbHYIO
JEATCIBHOCTD,  BBUIBISTH  HpOOJIEMBI,  CTaBUTb U
(hopMynHpOBaTE COOCTBEHHBIC 3aaud B 0Opa30BATEIBHON
JESTEIbHOCTH U JKU3HEHHBIX CUTyallHsX;

- CaMOCTOSTENIFHO COCTAaBJIATh IUIAH PEIICHUS MPOOIEMBI C
Y4eTOM HUMEIOLIUXCS PECYypPCOB, COOCTBEHHBIX BO3MOYKHOCTEH
Y NIPEATNIOYTEHUN;

- IaBaTh OLIEHKY HOBBIM CUTYallUsIM;

CHoCcoOCTBOBaTh (POPMHUPOBAHHIO M TPOSBICHHIO IIUPOKOM
SPYOMLMM B pasHbIX OONAcTAX 3HAHWH, MOCTOSHHO
MOBBIIATH CBOW 00pa30BaTENbHbBII U KYJIbTYpPHBIH YPOBEHB;
0) CAaMOKOHTPOJIB:

UCIIONb30BaTh IPHEMBI peiekcny Al OLEHKH CHTYAlWH,
BBIOOPA BEPHOTO PELICHHS;

- YMETh OIICHUBaTb PHUCKM M CBOEBPEMEHHO IPHHUMATH
peLIeHHs O UX CHIDKEHHUIO;

B) 9MOIIMOHAJIHBIH HHTEJUIEKT, IIpeAoaararoInui
c(hOPMHPOBAHHOCTE:
BHYTPEHHEHl MOTHBallU{, BKIIOYAIOUIEH CTpEMIIEHUE K

JIOCTUKEHUIO LEJIU U YCIEeXy, ONTUMHU3M, HHUIIUATUBHOCT,
YMEHHE JIeHCTBOBATh, UCXO U3 CBOUX BO3MOYKHOCTEH;

- OMIATUH, BKJIIOYAKONIEH  CIIOCOOHOCTHL  MMOHHMMATh
SMOLMOHAIBHOE COCTOSIHUE JPYTuX, YYUTBIBaTh €ro IpH
OCYILIECTBIIEHUH KOMMYHHMKAIWH, CIIOCOOHOCTH K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COLMANILHBEIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH
BBICTPAaWBaTh OTHOIICHUS C JPYTUMH JIOABMHU, 3a00THTHCH,
MPOSIBJIATH HHTEPEC U pa3peniath KOH(OINKTHI

BpalllCHUs, UX CEUCHUs OT PYKHU, C IOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB U
NIEKTPOHHBIX CPEJCTB; YMETh PACHO3HABaTh CUMMETPUIO B IPOCTPAHCTBE;
YMETb Paclo3HaBaTh NPABUIbHbIC MHOTOTPAHHUKY;

- YMEThb ONEPHPOBATh INOHATHSIMHU: INPSIMOYTOJbHAS CHCTEMa KOOPAWHAT,
KOOPDIWHATBl ~ TOYKH, BEKTOP, KOOPAWHATHI  BEKTOpa,  CKAAPHOE
MPOM3BEACHHUE, YTOJl MEXIy BEKTOPaMH, CyMMa BEKTOPOB, HMPOW3BEACHHE
BEKTOpPa Ha YUCIIO; HAXOANUTH C IMOMOIIBIO M3yUCHHBIX (POPMYJ KOOPAWHATHI
CepEeUHBI OTPE3Ka, PAaCCTOSHUE MEX/Y IByMs TOUKAMH

OK 04 DddexruBHO
B3aMMOJICHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

FOTOBHOCTb K CaMOpa3BUTHUIO, CaMOCTOSITEIBHOCTH U
CaMOOIIPE/IeNICHHUIO;

-OBJIaJICHHE HaBbIKaMU y4e0HO-HCCIIeI0BATEIbCKOM,
MIPOEKTHOM M COLIMAILHON JEATEIbHOCTH;

OBnaznenne YHUBEpCAJIbHBIMU KOMMYHHKATHBHBIMU
IEUCTBUSIMU:

0) coBMeCTHasI IeATEIHHOCTD:

- YMETh OIIEPHUPOBATH MOHATHIMU: CIIyYaHHBIA ONBIT U CIy4aiHOE COOBITHE,
BEPOSATHOCTh CIY4alHOTO COOBITHS; YMETb BBIYHCISATH BEPOSITHOCTH C
HCITIONIB30BaHUEM TpadUUeCKUX METOAOB; IPUMEHATH (HOPMYJIIBI CIOKEHHUS U
YMHOXXEHHSI BEpOSTHOCTEH, KOMOWHATOpHBIE (akTel W (OPMyNBl TIpHU
pemeHny 3a7ay; OLCHWBATh BEPOSITHOCTH PEalTbHBIX COOBITHIL; 3HAKOMCTBO
CO CIIy4alHBIMHM BEIMYMHAMHU; YMEHHE NPHUBOIUTH MPUMEPHI MPOSBICHUA
3aKOHa OOJIBIIINX YHCEN B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHHSAX;
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- MOHMMAaTh M HCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW U
WHAUBUAYAIbHON paboThI;

- MPUHUMATD Lenu COBMECTHOM JIeATEeIILHOCTH,
OpPTaHM30BBIBATh W KOOPAWHUPOBATH JCHCTBHA TIO €€
JIOCTHKEHUIO: COCTaBJIATh IUIAaH JACUCTBHUM, pacupeleisiTh
POJIH C YIETOM MHEHHH yYaCTHHKOB OOCYKHATh Pe3yIbTaThI
COBMECTHOH paboTHI;

- KOOPIMHHPOBATH H BBIMONHATH paboOTy B YCIOBHAX
pearpHOTO, BHPTYaJIBHOTO u KOMOHWHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE CTPATErMUECKOE MOBEJICHUE B
Ppa3JIMYHbIX CUTyaluusiax, IMPOABJIATH TBOPYECTBO nu
BOOOpakeHUe, ObITh HHUIIMATUBHBIM.

OBHaHeHI/Ie YHUBCPCAJIbHBIMU PETYJISATUBHBIMHA I[eﬁCTBPI)IMHI
T') IPUHATHE Ce0s U IPYTUX JIIOACH:

- MPUHAMATh MOTHUBBl M apTyMEHTHl JOPYTUX JONEH mpH
aHaM3e pe3yIbTaToOB JIEATCIFHOCTH,

- MpHU3HaBaTh CBOE NPAaBO W TPaBO JPYTUX JoAed Ha
OIIHOKU;

- pa3BHUBaTh CIIOCOOHOCTH MIOHUMATh MHP C TIO3UIHH JPYTOTo
YeJIoBeKa

- YMETh CBOOOJIHO ONEPUPOBATH HOHITUSIMHU: CTEIICHB C IEIIBIM TT0Ka3aTeseM,
KOpEHb HAaTypajbHOW CTENeHH, CTEeleHb C pPAalHOHAJIBHBIM IOKa3aTeleMm,
CTENEHb C JEHWCTBUTENBHBIM (BEIIECTBEHHBIM) IIOKa3aTesleM, Jorapudm
YHCIla, CHHYC, KOCHHYC U TAHI'€HC IIPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOJHO OIEpHUPOBaTh MOHATHAMHE: Tpaduk (yHKIHUH, oOpaTHas
¢(yHKIAA, KOMIO3WIMA (YHKIWHA, nuHEeHHas (QyHKOHS, KBaIpaTHIHASL
(byHKUUS, cTeneHHas QYHKIUS C IIENBIM [oKa3aTeJeM, TPUTOHOMETPUYCCKUE
(GyHKUMKM, OOpaTHBIE TPHTOHOMETPHYCCKHE (YHKIHMH, ITOKa3aTelbHas U
norapudmMudeckas QyHKIHH; YMETh CTPOUTH rpaguKu (YHKLHIA, BBITIOIHATH
npeoOpa3oBaHus rpaduKoB (HYHKIHIH;

- YMEThb WCIOJb30BaTh rpapuku (GYHKIMHA Ui M3YYEHHS MpPOLECCOB H
3aBUCHMOCTEH IIPpHM PEUICHUM 3ajad W3 JPYrHX Y4EeOHBIX NPEIAMETOB U W3
peaybHOM JKU3HM; BBIpaXKaTh (YOpMyJIaMH 3aBUCUMOCTH MEX/y BETUUUHAMH;
- CBOOOZHO OINEPUPOBATH MOHSITHUSAMH: YETHOCTh (DYHKLMH, HEPHOIUYHOCTD
(yHKIMH, OTPAaHUYEHHOCTh (DYHKLUH, MOHOTOHHOCTh ()YHKILUH, SKCTPEMYM
(byHKUMY, HanOoJbIllee ¥ HAaMMEHbIIee 3HaYCHUST (DYHKIIMM Ha MPOMEXYTKE;
YMETb MPOBOIUTH HCCIICIOBaHUE (YHKIIHH;

- yYMeTb HCIONB30BaTh CBOiicTBa W rpapukd (QyHKOMHA Uil peIICHUS
YpaBHEHWI, HEPaBeHCTB W 3ajad C [apaMeTpamu; HW300paxaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA PELICHHH ypaBHEHWH, HEPABEHCTB M
UX CHUCTEM

OK 05 Ocy1iecTBasTh YCTHYIO U
MUCbMEHHYIO0 KOMMYHHKAILIUIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueTom
0COOEHHOCTEH CONMANIBHOTO U
KyJIbTypHOTO KOHTEKCTa

B 061acTi 3¢TETHYECKOTO BOCIIUTAHUS:

- 3CTETHYECKOE OTHOIICHHE K MHPY, BKIIIOYAs 3CTETHKY
ObITa, HAYYHOI'O M TEXHUYECKOrO TBOPYECTBA, CIIOPTa, TpYyaa
1 00IIECTBEHHBIX OTHOILICHHUIA,

- CIOCOOHOCTh BOCIIPHHUMATH Pa3MYHBIC BUIbI UCKYCCTBA,
TPagUIlMd W TBOPYECTBO CBOETO0 U JPYrHUX HApPOJOB,
OIIYIIaTh IMOIMOHAILHOE BO3ICHCTBHE HCKYCCTRA,

- yOeXIEHHOCTh B 3HAYMMOCTH JUIS JIMYHOCTH W OOIIECTBa
OTEYECTBEHHOTO W MHPOBOTO HCKYCCTBa, 3THUYECKUX
KYJIBTYPHBIX TPAIUIUN U HAPOIHOT'O TBOPUCCTBA;

- TOTOBHOCTH K CAMOBBIPQ)KCHUIO B Pa3HBIX BHJAX UCKYCCTBA,
CTpEMIICHUE MPOSBIIATH Ka4eCTBA TBOPUYCCKOHN TMYHOCTH;

OBHaIIeHI/Ie YHUBEPCAIIBHBIMHU KOMMYHUKATHUBHBIMHU
JNEUCTBUSIMU:

a) obmieHue:

- OCYHIECTBJIATH KOMMYHHUKAIIUU BO BCEX C(bean KU3HU,

- pacmo3HaBaTh HeBepOaJbHBIE CpEICTBA  OOIICHWSI,

IIOHUMAaTh 3HAYCHHUC CONMWAJIBHBIX 3HAKOB, pPacliO3HaBaTh

- YMETh OIlepHpOBaTh MOHATHAMH: CpeJHee aphu(MeTHIecKoe, MeHuaHa,
HauOOJIbIlIEE W HAaWMEHBIIIEE 3HA4YCHUA, pazMax, AUCHEPCHUsd, CTaHAAPTHOEC
OTKJIOHEHHE 4YHCIIOBOTO Habopa, yMEHHME H3BJIEKaTh, HHTEPIPETHPOBATH
nHdopmanuio, NpeACTaBICHHYI0 B Ta0lMIax, Ha auarpamMax, rpadukax,
OTpaXaloIIyl0 CBOWCTBA pPEAJbHBIX IPOIECCOB U SBJICHWUH; INPEICTABIATH
nHQOPMALMIO C MOMOIIBI0  TaONWI] M  AWarpamMM; HCCIEAOBAaTh
CTaTUCTUYCCKUE JaHHBIC, B TOM YHCJIE C IMPUMECHCHUEM Fpa(i)I/IqGCKI/IX
METOJIOB 1 3JIEKTPOHHBIX CPEJCTB;

- YMETb ONEPUPOBATh NOHATUSIMU: TOUKA, IPsiMasl, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPAaHHBIA  YrOJ, CKpELIMBAIOLIUECS MpsMble, MapajUIeNbHOCTh U
HNEePHEHAUKYIISIPHOCTD MPSIMBIX M IUIOCKOCTEH, yroil MeXIy NPsIMBIMHU, YroOJl
MEXJIy NPSAMOH U IJIOCKOCTBIO, YrOJd MEXIy IIOCKOCTSAMH, PACCTOSHUE OT
TOYKHM 10 IINIOCKOCTHU, PACCTOAHUEC MEXKAY IMPAMBIMU, PACCTOAHUEC MEXKIY
TUTOCKOCTSIMH;

- YMETh HCTIOJIF30BaTh MPH PEIICHUH 3a1ad M3ydeHHBIE (PAKTHl M TEOPEMBI
IUTAaHUMETPHH; YMEHHUE OIICHNBATh pa3Mephl 00BEKTOB OKPYKAIOIIETO MUPa
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MPEANOCHIIKH
KOH(JIMKTBI;
- Pa3BEpPHYTO M JIOTMYHO M3Jlararb CBOIO TOYKY 3pPEHHS C
HCIIOJIB30BAHUEM SI3BIKOBBIX CPEICTB

KOH(l)J'II/IKTHLIX chyauMﬁ u cMAT4YaTh

OK 06 IlposiBasTh rpaxaaHCKO-
MATPHOTUYECKYIO TIO3UIINIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MIOBE/ICHHUE Ha OCHOBE
TPAIUIIOHHBIX POCCUHCKIX
JTyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C yUETOM
rapMOHU3AIUH
ME)KHAI[HOHAJIBHBIX U
MEXXPEIUTHO3HBIX OTHOLICHUH,
MIPUMEHSATH CTaHIapThI
AQHTUKOPPYNILIUOHHOTO NOBECHUS

- oco3HaHHMe OOYYaIOIIMMUCS POCCHHCKOH TIpakIaHCKOi
HIEHTHYHOCTH,

- [eJCHANpaBICHHOEC pPAa3BUTHE BHYTPCHHEH IO3WIMNH
JMYHOCTH Ha OCHOBE IyXOBHO-HPABCTBEHHBIX IICHHOCTEH
HaponoB Poccuiickoii  ®enepauuu, HCTOPUYECKUX U
HAIIMOHAIBHO-KYIbTYPHBIX TpaIUIHA, thopmupoBanue
CHUCTEMBI 3HAYMMBIX I[EHHOCTHO-CMBICTIOBEIX YCTaHOBOK,
AHTUKOPPYNIUOHHOTO  MHPOBO33PEHHs, MPaBOCO3HAHMS,
9KOJIOTMYECKON KYyIbTYphl, CIOCOOHOCTH CTaBUTH LEIH H
CTPOUTH JKU3HECHHBIE TUIAHBL;

B yacTu rpakaaHCKOro BOCITUTAHMUSI:

- OCO3HaHHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH,
yBa)kKEHHUE 3aKOHA U TPABOIIOPSIIKA;

- MIPUHSATHE TPaTUIIMOHHBIX HAIMOHAJLHBIX,
00IIIeYeTOBEYECKIX TYMAaHUCTUYECKUX M JIEMOKPATHUECKUX
LIEHHOCTEH;

- TOTOBHOCTH TIPOTHBOCTOSATH HICOJOTHU HSKCTPEMHU3MAa,

HallMoHaJIu3Ma, KCGHO(1)06I/II/I, JAUCKPpUMHHAIIUN 1o
COIMAJIbHBIM, PCJIMTHO3HBIM, pPaCoOBBIM, HAIWOHAJIbHBIM
MpU3HaKaM;

- TOTOBHOCTb BECTU COBMECTHYIO ACATCIILHOCTh B MHTECPECAX
IPaKIaHCKOTO O0IIEeCTBa, Y4aCTBOBATh B CAMOYIIPABICHUU B
0011e00pa3oBaTeTbHON OpraHU3alid U JeTCKO-IOHOIIECKUX
OpraHu3aIHsIX;

- yMEHHUE B3aUMOJICHCTBOBATE C COITUAIbHBIMU UHCTUTYTaAMHU
B COOTBETCTBHH C X (QYHKIIUSIMH U HA3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTapHOH U  BOJIOHTEPCKOMU
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- chopMHPOBAaHHOCTH poccuiickoi TpakIaHCKOM

WIEHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHSI K CBOEMY Hapo.y,
YyBCTBA OTBETCTBEHHOCTH miepesl PoauHoit, ropaoctu 3a
CBOM Kpai, cBoto PonnHy, CBOil SI3bIK U KYJIBTYpY, IPOLLIOE
1 HacToslee MHOTOHALMOHAIbHOIrO Hapoaa Poccuy;

- LIEHHOCTHOE OTHOUIEHHE K TOCYIAapCTBEHHBIM CHMBOJAM,

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAKHAT,
KOOPJAMHATHI TOYKH, BEKTOP, KOOPIUHATBI BEKTOPA, CKAIIPHOE
MPOU3BEACHHUE, YOI MEXAY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEICHHE
BEKTOpa Ha YUCII0; HAXOAUTD C TOMOIIBIO N3yIEHHBIX (OPMYIT KOOPIUHATHI
CEepeIMHBI OTPE3KA, PACCTOSHUE MEXAY IBYMsI TOUKaMU;

-yMEeTb BBIOMPATh NOAXOAANIINN U3YUYCHHBIH METOA IJIsl PELICHUS 3a0atH,
pacro3HaBaTh MaTeMaTHIECKHE (DAKTHI 1 MaTEMAaTHIECKHUE MOJIEIH B
MPUPOAHBIX M OOIIECTBEHHBIX SABICHUAX, B HICKYCCTBE; YMEHUE IPUBOAUTH
IIpUMEPbl MATEMAaTUUYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTeMaTHYECKON HAYKHU.

- YMETh ONIEPUPOBATH MOHATHIMU: CIIYYaiHBIA ONBIT U CIy4ailHOE COOBITHE,

BEPOATHOCTDH CHy‘I&ﬁHOFO CO6LITI/I$1; YMETh BBIYUCIATE BEPOATHOCTDH
HCIIOJIB30BAHUEM Fpa(l)I/I‘ISCKI/IX MCTOAOB; IMMPUMCHATH q)OpMyJ'IBI CIIOKCHHUA
YMHOKCHU BepOHTHOCTeﬁ,

C
)51

KoMOWHAaTOpHBIE (aKTBI W (HOPMYIBI IpH

peHICHUMN 3a1ad; OLUCHHBATH BCPOATHOCTU PCAJIbHBIX CO6BITPII7[; 3HAaKOMCTBO
(¢{0) CHy‘IaﬁHBIMPI BCJIMYMHAMH; YMCHHUC MNPHUBOAWUTHL HNPHUMCPBI HNPOSABICHUA

3aKOHA OOJBIIUX YKCEll B MNPUPOAHBIX U O6H.IGCTBCHHBIX SIBJICHUAX

14



UCTOPUYECKOMY M HPUPOAHOMY HACIEIUI0, NaMSITHUKaM,
TpagunuaM HaponoB Poccun, noctuxkenusam Poccuu B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOIOTUSAX U TPY/IE;

- uueHHas yOEXICHHOCTb, TOTOBHOCTb K CIYXCHHIO H
3amure OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CYABOY;
OCBOCHHBIC OOYYAIOIMMHUCS MEXIPEIMETHBIE IOHATHS U
YHHUBEpCalbHbIE  y4eOHbIE  NEUCTBHA  (PETYNIATHBHBIE,
MIO3HAaBaTEJIbHBIE, KOMMYHHKATHBHEIC);

- CIOCOOHOCTh HX HCIONB30BaHUS B IO3HABATEIBHON U
COHI/IaHLHOﬁ MpaKTUKE, TOTOBHOCTH K CaMOCTOATCIHbHOMY
IJIAHUPOBAHUIO ¥ OCYIIECTBIICHUIO Y4eOHOH AEATENbHOCTH,
OpraHM3aly y4eOHOro COTPYIHUYECTBA C Me1arOrHueCKUMHU
pabOTHHKAaMH M CBEPCTHHKaMH, K y4acTHIO B IOCTPOCHUH
WHJMBHYaJIbHOI 00pa30BaTelIbHOI TPACKTOPUH;

- OBJIaJICHNE HAaBbIKAMH y4eOHO-HCCIIEI0BATENbCKOM,
POEKTHOH 1 CONMAILHON JeSITeIbHOCTH

OK 07 CopeiicTBOBaThH
COXpaHEHMIO OKPYKaloIei cpeaspl,
pecypcocOepeKeHNIO, TPUMEHSTh
3HaHMS 00 U3MEHEHNH KIIMMaTa,
MIPUHIUIIBI OEPEKINBOTO
MIPOU3BOJICTBA, dIPPEKTHBHO
JIEHCTBOBATh B UPE3BbIUANHBIX
CUTYaIHIX

- HE IPUHUMATH JICHCTBHS, IPUHOCSIIUE BPEI OKPYKAIOIIEH
cpene;

- YMETh MPOTHO3UPOBATH HEOJIATOMPUATHBIC YKOJOIMICCKUE
MOCJIE/ICTBHS MPEANPUHUMAEMbIX JCHCTBUMN, PEIOTBPAIIAT
uXx;

- pacuMpurh
HaIPaBJICHHOCTH;
- pas3pabarbiBaTh IUIaH PEIICHUS MPOOJIEMBI C Y4ETOM
aHalin3a HUMCIOMIUXCA MaTEpHAJIbHBIX W HEMATCPUAJBHBIX
pecypcos;

- OCYIIECTBIATh IlEJICHANPABJICHHBI MOUCK IIepeHoca
CpEeNCTB U cTIOCO00B AEUCTBUSA B MIPO(PECCHOHATLHYIO CPEy;
- yMeTh IIEPCHOCHTh 3HAaHUS B II03HABATCIBHYIO W
MPaKTUIECKYIO 00JIACTH )KH3HECSTEIBHOCTH;

- MpeJUIaraTh HOBBIC IPOCKTHI, OLICHUBATH HJICH C IO3UIUH
HOBH3HBI, OPUTHHAIILHOCTH, IPAKTUIECKON 3HAYMMOCTH;

- 1aBaTh OICHKY HOBBIM CHTYallUsIM, BHOCUTh KOPPCKTHBEI B
JACATCIBHOCTD, OIICHUBATE COOTBETCTBUC PE3YJILTATOB LECIAM

OIIBIT JACATCIIBHOCTHU 9KOJIOTHYECKOMI

- YMEThb OIepHpOBaTh NOHATHAMHU: (QYHKIWSA, HEMpepbIBHAS (QYHKIHUA,
MIPOM3BOTHAS, TIEpPBOOOpa3Hasi, ONpEleIeHHBI HHTETpall; YMETh HaXOIUTh
TIPOU3BOTHBIC AJIEMEHTAPHBIX ()YHKIWH, HCIIONB3YsI CIIPABOYHBIC MaTSPHAIIEL,
HCCIIEIOBATh B MPOCTEHUIHX CAyYasx (YHKIMHA Ha MOHOTOHHOCTB, HAXOIUTh
HanOoONbIINE ¥ HAaWMCHBIINE 3HA4YCHUS (YHKIHNA; CTPOHUTH TpauKu
MHOTOYJICHOB C HWCIIOJh30BAHHEM amllapara MaTeMaTHYeCKOTO aHalH3a;
MPUMEHSTh MPOM3BOAHYIO MPH DEUICHWH 3aJad Ha JBWXKCHHE; peIlaTh
MIPAaKTUKO-OPUEHTHPOBAHHBIE 33Ja4ll Ha HauOOJbIIME ¥ HAUMEHBIINE
3HA4YEeHHUs, Ha HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHHS;

- YyMeTh ONEepPUPOBaTh MOHATHSAMHU: JIBIKEHHE B IPOCTPAHCTBE, MOJOOHBIE
¢urypel B IPOCTPAHCTBE; MHCIOJB30BATH  OTHOIIEHHE  IUTOIIAAEH
MMOBEPXHOCTEH M 00HEMOB MOIOOHBIX (YUTYp TIPH PEUICHUH 3a/1a4;

- YMETh BBIYMCIISITH T'€OMETPUYECKHE BEJMYMHBI (IJIMHA, YTOJ, ILIONIAJb,
00beM, TUIoIIA/b MOBEPXHOCTH), HCIIOJIB3Ys U3y4eHHbIE (DOPMYJIBI K METOJIBI

[IK 1.2. [TognepxuBaTh
paboTOCIIOCOOHOCTh
anmnapaTHO-IPOTPAMMHBIX
CPENCTB YCTPOUCTB
MH(OKOMMYHUKAITMOH-HBIX

B yactu Tpy0BOTO BOCIIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTH MacTepCTBa,
Tpyaomooue;

- TOTOBHOCTh K aKTHBHOM JIESITEIIbHOCTH TEXHOJIOTHYECKOH U
COLIMAJIbHOW HAMpPAaBJICHHOCTH, CIOCOOHOCTh WHUI[MMPOBATH,

- YMeTh BBIOMpATh MOAXOJAIININ H3YYCHHBIA METOJ JJIS PELICHUS 3aiadH,
pacmo3HaBaTh MareMaTHdeckwe (aKThl W MaTeMaTHYeCKHe MOJIEIN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBJIECHUSX, B UCKYCCTBE;

- yMETh MOJETUPOBaTH pEalbHbIE CHUTyalldd Ha S3bIKE MaTEeMaTHKH;
COCTaBIISITh BBIPAKEHUS, ypaBHEHWS, HEPAaBEHCTBA M WX CHCTEMBI IIO
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CUCTEM

[IK 1.6. OcymecTBisTh
WHBEHTAPU3ALUIO0 TEXHUIECKIX
CPEACTB CETEBOU
WH(GPACTPYKTYPHI, KOHTPOIIb
000pyIOBaHUS MMOCIIC
MTPOBEJICHHOT'O PEMOHTA

[IK 2.3. OcymecTBasTs cOop
JAHHBIX I aHAJN3a
WCTIONIb30BaHMA U
(YHKITOHUPOBAHUS
MIPOrPaMMHO-TEXHUYECKHUX
CpPEACTB KOMIIBIOTEPHBIX CETEN

11K 4.2. BeInoiHsaTs, BBOA U
00paboTKy HH(pOpMAIMK Ha
ANEKTPOHHO-BBIYHCIUTEIFHBIX
MalIuHax

IUIAHWPOBaTh W CaMOCTOSATENBHO  BBINOJHATH
JIeSTEeNIHOCTB;

- HMHTEpec K pasnnuHbM cdepam npodeccroHanbHON
JeATEIIBHOCTH,

- TOTOBHOCTB U CITOCOOHOCTBH K 00pa30BaHHIO U
caM000pa30BaHUIO HA MIPOTSKCHUH BCEH KNU3HH.

OBnasieHNe yHHUBEPCATbHBIMU YIE€OHBIMH ITO3HABATEIbHBIMHU
IEUCTBUSIMU:

a) 0a30BbIC JIOTHICCKUE TCHCTBUA:

- CaMOCTOSITEJbHO (OPMYJIMPOBATH U  aKTYaJIU3HUPOBAThH
npo0JieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIIECTBEHHbIH NPU3HAK WM OCHOBAaHUS
JUISl CPaBHEHMS1, KJIacCU(UKAIUK U 0000ILeHNS;

- ONpeseNATh LEJH JEeSITeNbHOCTH, 33JaBaTh MapamMeTphbl U
KPHUTEPHH MX TOCTHIKCHUS;

TaKyto

- BBIABIIATH 3dKOHOMCEPHOCTH u IIPOTUBOPCHHUS B
pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTH KOPPEKTUBbBI B JACATCIbHOCTb, OLCHUBATH
COOTBETCTBUC  PE3YJbTATOB  LCJIKIM, OLCHHBATH PHCKHU
HOCHCZ[CTBI/Iﬁ JACATCIIBbHOCTH,

- pa3BuBaTb KpPCAaTUBHOC MBINUJICHUEC TIpU  PCHICHUHU

JKU3HEHHBIX TIPOOIIEM
0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHUS:

- BIaJeTh HAaBBIKAMH  Y4YeOHO-HCCIEI0BATEIbCKON H
MPOCKTHOM JIESITeIbHOCTH, HABBIKAMH Pa3pelICHHUs MPO0IIeM;
- BBISABIIATH MIPUYUHHO-CJIICACTBECHHBIC CBA3HU u
aKTyaJM3UpPOBATh 33/1a4y, BEIIBUTATh THIIOTE3Y €€ PEIICHHUS,
HaXOIUTh  apryYMEHTHI  JJIs  JIOKa3aTeNbCTBA  CBOUX
YTBEPKICHHUIA, 32/1aBaTh MMAPaMETPHI H KPUTECPHU PEIICHUS;

- aHAJIM3UPOBATh MOJYYCHHBIC B XOJC PCHICHHS 3aJa4yd
pe3ynbTaThl, KPUTHYCCKH OLCHUBATH WX JIOCTOBEPHOCTH,
MPOTHO3MPOBATH H3MCHEHUE B HOBBIX YCIOBUSX;

- YMCETb MNEPEHOCUTL 3HAHHUA B ITIO3HABATCIIBHYIO )5
MMPaKTUIECKYIO 06J'IaCTI/I KU3BHCACATCIBHOCTH,

- YMEThb HHTETPHUPOBATH 3HAHHWS W3 Pa3HBIX NPEIMETHBIX
obacrei;

- BBIABUI'aTb HOBBIC HWIACH,
MOJIXOIBI U PEIICHUSI.
OgnageHne YHHUBEPCAJIbHBIMH

npemiiaratb OpUIrMHAJIbHBIC

KOMMYHUKATHBHBIMU

YCIOBHIO 3a/lauM, UCCIENOBaTh MOCTPOEHHBIC MOJEIU C HCIOJIb30BaHUEM
anmapaTta anreOpbl, WHTEPIPETHPOBATh MOJIYYCHHBIH pe3yjbTaT; CTPOUTH
MaTeMaTHYeCKHe MOJIEIH C MIOMOIIBI0 TEOMETPHYECKUX MTOHATHH U BEJINYHH,
pemiate  CBA3aHHBIE C HUMHM HPAaKTHYECKUE  3a7add; COCTaBIIATh
BEPOSITHOCTHYIO MOJZEJIb W HHTEPIPETHPOBATh IONYUICHHBIH pe3yIbTaT;
pelnIaTe MpHUKIAIHBIE 3aJadl CPEACTBAMH MAaTEMAaTHUECKOTO aHAN3a, B TOM
YHCIIE COIMAIBHO- SKOHOMUYECKOTO B (PM3UIECKOro XapakTepa
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JIEUCTBUSAMU:

a) oOmIeHue:

- OCYILIECTBIISITH KOMMYHHUKAIIMU BO BCEX chepax KHU3HH;

- pacrio3HaBaTh ~ HeBepOaJbHBIE  CpEACTBa  OOIICHUS,
MOHMMaTh 3HA4YECHHE COLMAIbHBIX 3HAKOB, DPAacIO3HABAThH
NPEANOCBUIKM  KOH(IUKTHBIX CHTyallMii W CMST4aTh
KOH(ITUKTHI;

- BIaJEeTh  PasIMYHBIMH  cHocobamu  OOWICHUS |
B3aUMO/ICHCTBUS;

- ApTYMCHTHUPOBAHHO BCCTH Juajior, YMETH cMsryaTthb
KOH(i)J'II/IKTHI)Ie CUTYyalluu,

- Pa3BEpPHYTO M JIOTUYHO H3JaraTb CBOIO TOYKY 3PEHUS C
HCIIOJIb30BAHUEM A3BIKOBBIX CPEACTB;

0) coBMecTHasl IeATENbHOCTD:

- IOHUMAaTbh W HCIOJIB30BaTh IMPCUMYHICCTBA KOMaH[[HOfI u
WHIUBHIYaJIbHOI paboThI;

- BBIOMpaTh TEMAaTHKYy W METOJBl COBMECTHBIX JICHCTBHH C
y4eToM OOIIMX MHTEPECOB W BO3MOXKHOCTEH Ka)kKAOTO YJICHA
KOJUICKTHBA;

- IPUHUMATh e COBMECTHOH JIeITeIIbHOCTH,
OpPTaHM30BBIBATE W KOOPJMHUPOBATH JAEHCTBUS 1O €€
JIOCTUKEHUIO: COCTAaBJIATh IUIAaH JACUCTBUM, paclpelensTh
POJIH C yUeTOM MHEHMH YYaCTHHKOB, 00CY)XJaTh Pe3yIbTaThl
COBMECTHOH paboThI;

- OLICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJOr0 Y4aCTHHKA
KOMaHAsl B OOmIMHA pe3yiapTaT MO  pa3pabOTaHHBIM
KPHUTEPHSIM;

- IpeJiarath HOBBIE IMIPOEKTHI, OLCHUBATH HJEH C IMO3HMLUH
HOBU3HBI, OPUTHHAILHOCTH, NMTPAKTHYECKOH 3HAaYNMOCTH;

- KOOPJMHUPOBAaTh W BBHINOJHATH pabOTy B  YCIOBHUSX
peajbHOrO, BUPTYAJILHOTO " KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

- OCYHIECTBJIATL MNO3UTHBHOC CTPATCTUYCCKOC ITOBEACHUEC B
Ppa3JIMYHbIX cuTtyanusiax, IIPOABJIATH TBOPYECTBO )5
BooOpakeHne, ObITh MHUITHATUBHBIM
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2. CTPYKTYPA U COAEP X KAHUE YUEFHOM JUCIHUILIAHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThI

Bupa yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 308
B T.Y.

OcHoBHOe coJep:xkaHue 244
BT. U..

TEOpETHYECKOe 00yUeHne 220
[PaKTUYECKUE 3aHATUS 24
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJep:KaHue (CoepKaHue 56
NPHUKJIAJTHOT0 MOYJISA)

BT. 4..

TeopeTudeckoe o0ydeHue -
MIPaKTUYECKHE 3aHATHS 56
Koncyabranumn 2
IIpomeskyTounas arrectauus B ¢popme 1 PpepeHHupoOBaAHHOIO 3a4eTa

(1 cemecTp)

IpomexxyTounas arrectaius B popme 3x3ameHa (2 cemecTp) 6
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2.2. TemaTn4yecKMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HauMeHOBAHNE PA3IEIIOB H TEM Copep:xanue y4eOHOro MaTepnaJia (0CHOBHOe M IPO(hecCHOHAILHO-OPHEHTUPOBAHHOE), O0bem dopmupyemble
JlaﬁopaTopm,le U IMPAKTHYECCKHE 3AHATHUSH, CAMOCTOATEIbHANA paﬁoTa oﬁyqamumxcsl 4acoB KOMIICTCHIIUH
1 2 3 4

Pasnes 1. IloBTOpeHHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 22 OK 01, OK 02,
Tewma 1.1 Lenp u 3amaun Copaeprxanne yued0HOro MaTepuajia 2 OK 03, OK 04,
MaTEMaTHKH TIPU OCBOSHHU BasoBble 3HaHMS W yMEHUS [0 MareMaTHMKE B NPO(PECCHOHATLHOM W B IOBCEIHEBHOM OK 05, OK 06,
CHENUANTBHOCTH JeSITEIbHOCTH OK 07,
Tema 1.2 Uncia 1 BHIYUCIEHHUS. Cojepkanue y4eOHOIr0 MaTepuaa 2 IIK 1.2, IIK 1.6,
Beripaxxenus u npeoOpa3zoBaHus JleHicTBUSL HaJg TOJNOXKHUTEIBPHBIMA WM OTPHLATENBHBIMH  YUCIAMH, OOBIKHOBEHHBIMH U 1K 2.3, TIK 4.2

JEeCATUYHBIMU Ipo0saMu. JIecTBHSI co cTeneHsIMH, POPMYJIbl COKPALLIEHHOTO YMHOXEHHUS
Tema 1.3. 'eometpust Ha mockoctyd | IlpodeccnonaIbHO-OPHEHTHPOBAHHOE COJIEPIKAHHE 2

Buasl minockux ¢uryp u ux miomaab. [IpakTHKO-OpreHTHPOBAaHHEBIE 33]a4l B Kypce TeOMETpUH

Ha MJIOCKOCTH

B TOM YMCJie IPAKTHYECKH e 3aHATHS 2

[TpakTuueckoe 3anstue Ne 1

Penienue mpakTHKO-OPHEHTUPOBAHHBIX 33]1a4 B Kypce T€OMETPUH Ha MIIOCKOCTH
Tema 1.4 IlponentHele Berancnenns | Coaep:kaHue y4eGHOro MaTepuasia 4

[IpocThie nponeHTsl, pasHble croco0bl MX BeIYMCIEeHUs. CI0XKHbIC MPOLCHTHI 2

B TOM 4YHCJIe IPAKTHYECKHE 3aHATHS 2

[TpakTuueckoe 3ansTue Ne2

IIporieHTHBIE BBIYMCIICHHS
Tema 1.5 VpaBHenus u HepaBeHcTBa | Coaep:kaHue y4eOHOr0 MaTepuaJa 4

JluneiiHble, KBapaTHbIE, APOOHO-JIMHEIHbIE YPaBHEHHUS] M HEPABECHCTBA 2

B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 2

[IpakTnueckoe 3anstue Ne 3

VYpaBHEeHHS 1 HEPaBEHCTBA
Tema 1.6 Cuctemsl ypaBHEHUH U Copepxanne yueOHOr0 MaTepHaJIa 6
HEPaBEHCTB Crioco0p! perieHns: CUCTEM JHUHEWHBIX ypaBHeHuH. [lonarus: marpuma 2x2 u 3x3, onpenenuTenb

matpuilel. Meton [Naycca. CucteMbl HeMMHEHHBIX ypaBHEHHMH. CHCTEMBI HEPABEHCTB
Tema 1.7 BxogHol KOHTpOIIb Copepxanne yueOHOr0 MaTepHaJia 2

Brruncnenus u npeobpa3oBaHusl. Y paBHEHHUS U HepaBeHCTBA. ['eomeTpus Ha IOCKOCTH.

KonTponbras pabora Ne 1
Pasnen 2 [IpsiMble ¥ IUVIOCKOCTH B MPOCTPAHCTBE 18 OK 01., 0K 03.,
Tema 2.1. OCHOBHBIE IOHATHUS Copepxanne yueOHOr0 MaTepHaJia 2 OK 04., OK 07.,
crepeoMeTpuu. Pacrosnoxkenue [pexmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MPSAMasi, IUIOCKOCTb, MPOCTPAHCTBO). IIK 1.2, TIK 1.6,
IPAMBIX U IIIOCKOCTEH OCHOBHBIE aKCHOMBI CTEPEOMETPHMH. llepeceKaromuecs, NapaulelbHble M CKPEIMBAIOIINECS 1K 2.3, 11K 4.2
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npsamble. [Ipu3HaK M CBOMCTBO CKpEUIUBAIOMIMXCS TNPSMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIC
¢burypsl.

Tewma 2.2. ITapamnensHocts npaMbix, | Coaep:kaHue y4eOHOr0 MaTepuasia 4
MPSIMOM U MJIOCKOCTH, TNIOCKOCTEN [NapannensHble TmpsMas U wiockocTb. Onpenenenue. [Ipuznak. CBolicTBa (¢ 10Ka3aTeIbCTBOM).
[MapannensHbie mockoctu. Onpenenenue. [lpuznak. CoiicTBa (¢ goKazaTeabcTBOM). TeTpasrap u
ero anemeHtsl. [lapamnenenunen u ero sneMeHThl. CBOMCTBAa MPOTHBOIOJIOXKHBIX TpaHed U
JnuaroHanei napauienenunena. Ilocrpoenue ceuenuil. Pemenue 3anay.
Tewma 2.3. IlepneHIUKyIIpHOCTD Copaepxanne yueOHOr0 MaTepHaJa 2
MPSIMBIX, IPSIMOM U IIJIOCKOCTH, [lepnennukynsapusle npsMele. [lapamiensHsle TOpsMble, NEPHEHAUKYISAPHbIE K IUIOCKOCTH.
IJIOCKOCTEN [Ipu3Hak nepneHANKYJISIPHOCTH MNpsMOMl M miockocTH. JlokazarenscTBo. llepneHnukynsp u
HaxiIoHHas. lleprneHnuKkymnspHble IUIOCKOCTH. IIpu3HAK NEPHEHIUKYISPHOCTH IUIOCKOCTEH.
JlokasarenscTBO. PaccTosiHUS B IPOCTPAaHCTBE
Tema 2.4. Teopema o Tpex Coaep:xanue yueOHOro MaTepuaJia 4
MEPHEHANKYIIApax Teopema o Tpex neprneHauKyIsipax. Jloka3aTeabCTBO. YT0Od MEXAY NPSIMOU U IJIOCKOCTBIO. YTOJ
MEX1y IIIOCKOCTSIMU
Tewma 2.5.I1apannensHele, IIpodeccnoHaTbLHO-OPHEHTHUPOBAHHOE CO/IEPKAHME 4
NEepIeHIUKYIISIPHBIE, Akcuombl crepeoMeTpud. [leprneHauKyaspHOCTh MPSIMOM U TJIOCKOCTH, MapaslieNbHOCTh ABYX
CKPELIMBAIOLINECS PSIMbIE IPSIMBIX, IEPIEHIMKYIISIPHBIX IIOCKOCTH, NEPIEHINKYISIPHOCTb INIOCKOCTEH
B TOM YMCJie IPAKTHYECKH e 3aHATHS 4
[IpaxTnueckoe 3anstue Ne 4, 5
[TapamienpHble, NEPIEHAUKYJISIPHBIC, CKPELIMBAIOIIUE NIPSIMBbIE
Tewma 2.6. Pemenue 3anau. [Ipsmeie u | Conep:kaHue y4eGHOro MaTepuaa 2
IUIOCKOCTH B TIPOCTPAHCTBE PacnionosxeHne npsiMBIX M IUIOCKOCTEH B pocTpaHcTBe. [lepneHauKyIsIpHOCTh U NapaljieIbHOCTD
npsMBIX U TuiockocTer. CkperuBatoniecs npsimoie. KontponbHas pabora Ne 2
Pasnen 3. KoopanHaTsl 4 BEKTOPbI 16 OK 02., 0K 03.,
Tema 3.1 JlekapToBsl koopauHatel B | Coaep:kaHue y4eGHOr0 MaTepuaa 4 OK 04., OK 07.,
IPOCTpaHCTBE. PaccTosHUE MEXTY JleKapTOBbI KOOpPJAMHATHEI B MpOCTpaHcTBe. [Ipocreiiine 3amaun B KoopauHarax. PaccrosHue IIK 1.2, TIK 1.6,
JABYMs TOUKaMHU. KOOpI[I/IHaTBI MCXKIAY ABYMA TOYKaMH, KOOPAWHATBI CEPEANHBI OTPE3Ka IK 23: [IK 4.2
CEpeMHBI OTpE3Ka
Tema 3.2 Bekropsl B mpoctpancTBe. | ComepskaHue y4eGHOI0 MaTepuaJjia 6
Vron mexay Bextopamu. Ckansgproe | Bektopsl B mpoctpaHcTBe. ClioKeHHE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHCIIO.
IIPOU3BEIEHIE BEKTOPOB Kommnmanapusie BekTophl. CKalsipHOE NPOM3BEICHHE BEKTOPOB. Pa3ioeHHWe BEKTOpa M0 TPEM
HEKOMIUIaHapHbIM BeKTOpaM. KoopauHaThl BEKTOpa, CKaJIApHOE INPOU3BEAECHUE BEKTOPOB B
KOOpJMHATaX, YroJl MEXIy BEKTOpPaMH, Yrol MEXIy MpsSMOH M IJIOCKOCTBIO, YIOJd MEXAY
IJIOCKOCTSIMH. Y paBHEHHE IIIOCKOCTH. | eOMeTpuYIecKuii CMBICIT ONpeIeNUTENs 2X2
Tewma 3.3 IIpakTuxo- IIpodeccnoHaTbHO-OPHEHTHUPOBAHHOE COAECPKAHME 4

OPUCHTUPOBAHHBIC 3a/1a4X HA
KOOpI[I/IHaTHOfI IIIIOCKOCTHU

KOOp,I[I/IHaTHaﬂ IIJIOCKOCTh. Brruucnenue nnoma;[eﬁ Ha

KonnuecrBeHHbie PaCUCThI

paCCTOFIHI/Iﬁ n IIJIOCKOCTH.
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B TOM YHUCJI€ NNIPAKTHYCCKUE 3AHATHHA

[Ipaxtrueckoe 3ansaTue Ne 6

KoopaunatHas miockocTh. BerauciaeHrue paccToOssHUM Ha MIIOCKOCTH.
[IpaxTnueckoe 3anstue Ne 7

Brruncnenne miomaneii Ha miaockoctd. KonndecTBeHHbIC pacueThl

Tewma 3.4 Pemenue 3amay. Copaeprxanne yued0HOro MaTepuajia 2
KoopnuHatsl u BEKTOpEI JlexapToBBl KOOPAMHATHI B MpocTpaHcTBe. BekToprl B mpocTpancTBe. ClIOXKEHUE U BBIYMTAHHE
BEKTOpPOB. YMHOXEHHE BeKTopa Ha yucio. KomruiaHapHbie BekTOpbl. CKalsipHOE MPOHU3BEICHHE
BEKTOpOB. Pa3nokeHre BeKTOpa MO TpeM HEKOMILIaHAPHBIM BekTopaM. lIpocteiimme 3amayn B
KoopauHatax. KoopaumHaTel BEKTOpa, pPacCcTOSIHHE MEXKAY TOYKaM{, KOOPAMHATHI CEPEIMHBI
OTpe3Ka, CKAISIPHOE IPOU3BENEHHE BEKTOPOB B KOOPAMHATAX, YTroJl MEXKIY BEKTOPaMH, YToOJ
MEX]y IPsSIMOH U TNIOCKOCTBIO, YToJl MKy IiockocTaMu. KontposibHas padora Ne 3
Pasnen 4. OcHoBbl TpuroHomerpun. TpuroHomerpuyeckue pyHKIMU 36 OK 01., OK 02.,
Tema 4.1 Tpuronomerpuueckue Coaep:xanue y4eOHOro MaTepuaJia 4 OK 03., OK 04.,
(YHKIMH TIPOU3BOJILHOTO YIJIa, Panuannas mepa yria. [IoBOPOT TOYKM BOKDPYrN Hauaia KoopauHat. OrnpejelieHHe CHHYCA, OK 05., OK 06.,
yucna. Pagquannas v rpagycHas Mepa | KOCHHyca, TaHT@HCa M KOTaHIeHca. 3HAKH CHHYyca, KOCHHYCa, TaHT€HCa W KOTaHT'eHCa TI0 OK 07,
yria Y4ETBEPTAM. 3aBUCHMOCTD MEX/Y CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT€HCOM OJIHOTO M TOTO IK 1.2, IIK 1.6,
JKe yria MK 2.3,11K 4.2
Tema 4.2 OcHOBHBIE Coaepxanne yueOHOr0 MaTepuaJa 4
TPUTOHOMETPUYECKUE TOKIECTBA. Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TaHT€HC W KOTaHI'CHC YIJIOB O U - 0.
DopMyIbl TPUBEACHUS DopMyJIbl IPUBEACHUS
Tema 4.3 Cunyc, KOCHHYC, TAaHT€HC Coaep:xanue y4eOHOro MaTepuaJia 6
CYMMBI ¥ Pa3HOCTH JIBYX YTJIOB. CymMa 1 pa3zHOCTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC JIBOMHOTO yTJIa.
CHHYC B KOCHHYC JIBOIHOTO yTJIa. dopmynel  TONOBHHHOTO yria. [IpeoOpa3oBaHHs CyMMBI TPHTOHOMETPUYECKHMX (QYHKIUH B
DopMyITBl HOJIOBUHHOTO yIiia MPOM3BEICHNE M NPOM3BEACHHUS B CyMMY. BbIpakeHHWe TPUTOHOMETpHUYECKMX (yHKIMH uepes
TAHT€HC TIOJIOBMHHOrO apryMmeHTa. [IpeoOpa3oBaHus NPOCTEHIIMX TPUTOHOMETPHUYECKHX
BBIPAKCHUI
Tewma 4.4 @yHKINH, UX CBOHCTBA. Copaepxxanne yueOHOr0 MaTepHuaJia 2
CriocoOwI 3ananust GyHKIMi Obnacte ompeneneHuss W MHOXKECTBO 3HaueHMH ¢QyHkumd. YETHOCTb, HEUETHOCTB,
nepuoAnYHOCTh GyHKImA. CriocoOb! 3a1anns (QYHKITHIA
Tewma 4.5 Tpuronomerpudeckue Coaepxxanne yue0HOr0 MaTepuaJia 2
(hYHKIMH, UX CBOMCTBA U IpaduKu OO0sacTh OMNpeneeHUs M MHOXXECTBO 3HAYCHHWH TPUTOHOMETPHUUECKUX (YyHKIHUHA. YETHOCTS,
HEYETHOCTbh, HEPUOANYHOCTD TPUTOHOMETpHUECKUX QyHKIMA. CBolicTBa U rpaduku GyHKIMN y =
COSX,y=sinX,y=tgXx,y=ctgx.
Tema 4.6 [IpeoOpazoBanue rpadpukos | Comep:kanue y4eGHOro MaTepuasia 2
TPUTOHOMETPUYCCKUX (YHKITHIH CxxaTve U pacTshkeHue rpadukoB TpuroHomerpuueckux (ynkiuii. [Ipeobpazosanue rpaduxos
TPUTOHOMETPUYECKUX (QYHKLUH
B TOM 4YMCJie IPAKTHYECKH e 3aHATHS 2

[TpaxTrueckoe 3anaTue Ne 8
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[IpeoOpaszoBanue rpaguKOB TPUTOHOMETPUUECKUX (HYHKLUI

Tewma 4.7 Onncanne ITpodeccnoHATLHO-OPUEHTUPOBAHHOE COlEePKaHUE 4
HPOU3BOACTBEHHBIX IPOLIECCOB C Hcnonp30BaHne CBONCTB TPUTOHOMETPUYIECKIX (DYHKIMHA B IPO(ECCHOHANBHBIX 3a7a9ax
IOMOILBIO Tpa(uKoB PyHKIMI B TOM YHCJI€ IPAKTHYECKHE 3aHATHS 4
[IpaxTnueckoe 3anstue Ne 9, 10
Hcrnonp3oBanme CBONCTB TPUTOHOMETPUIECKIX (PYHKIMHA B IPO(ECCHOHANBHBIX 3a7a9ax
Tewma 4.8 O6paTHBIC Coaep:xanue y4e0HOro MaTepHaJa 2
TPUTOHOMETPUYECKHE (DYHKITUH OO6paTtHble TpuroHOMeTpHUYeckue pyHKuu. VX cBoWcTBa U rpadyuKu
Tema 4.9 Tpuronomerpuueckue Copaepxanne yueOHOr0 MaTepHaJa 6
YpaBHEHUS U HEPABEHCTBA VYpaBHeHHe cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue 4
TPUTOHOMETPUYECKUX YPABHEHHH OCHOBHBIX THIIOB: IPOCTEHUIINE TPUTOHOMETPUYECKHUE
YpaBHEHHSI, CBOAALINECS K KBaJAPATHBIM, pellIacMble Pa3I0KEHUEM HAa MHOKUTEIH, OJHOPOIHBIE.
[Ipocreiiire TPUrOHOMETPUYECKHUE HEPABEHCTBA
B TOM 4YHCJie IPAKTHYECKHE 3aHATHS 2
[Ipaktuueckoe 3anstue Ne 11
[IpeoOpazoBanue rpaKOB TPUTOHOMETPUIECKUX (PYHKITHI
Tema 4.10 Cuctemsl Coaepxanne yueOHOr0 MaTepuaJa 4
TPUTOHOMETPUUECKUX YpaBHEHHUN CucTeMbl IPOCTEHIIINX TPUTOHOMETPUIECKUX YpaBHEHUH
[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIpAXKCHUH. PemieHne TpuroHoMeTpuuecKux ypaBHEHUN
1 HEPABEHCTB B TOM YHMCJIE C UCIIOJIb30BaHKHEM cBOMcTB QyHKImiA. KoHTpospHast pabora Ne 4
Pazaen 5. KommiekcHble uncia 8 OK 01.,0K 02.,
Tema 5.1 KoMmiekcHble 9ucia Cojep:kanue yueOHOr0 MaTepHaia 4 OK 03., OK 04.,
[lonsatne xommiuekcHoro uyucia. CoNpsyKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJIb M apryMeHT OK 05., OK 06.,
KOMIUIeKCHOro  uyucia.  Popma  3amMcu  KOMIUIEKCHOTO — 4yuciia  (TeoMeTpuyecKas, OK 07,
TPUTOHOMETpPUYECKasi, anredpandeckas). ApupmMeTniyeckue JICHCTBUS ¢ KOMIJICKCHBIMU YUCIIAMH 1K 1.2, IIK 1.6,
Tema 5.2 Ipumenenue TpodeccHonalbLHO-0PHEHTHPOBAHHOE COlepP/KAHNE 4 [IK'2.3, 11K 4.2
KOMITJIEKCHBIX YUCEI BrimonHeHne pacdeToB ¢ IMOMOINBIO KOMIUIEKCHBIX unces. llpumepsl ucmosib3oBaHMS
KOMIIJICKCHBIX YHCEl
B TOM 4YHCJIe IPAKTHYECKHUE 3aHATHS 4
[IpakTnuaeckoe 3anstue Ne 12, 13
BrimonHeHne pacyeToB ¢ TOMOLIBIO KOMIUIEKCHBIX YHcell. Mcrnonb30BaHne KOMIUIEKCHBIX YHCEI B
podecCHOHANBHBIX 3a/1a4ax
Pa3nea 6. Ilpon3Bognas GpyHKINHU, ee MPUMEHEHHE 34 OK 01., OK 02.,
Tema 6.1 IoHATHE TIPOM3BOIHOIA. Cojaep:kaHue yueOHOIro MaTepuaa 2 OK 03., OK 04.,
PopMyIsl ¥ IpaBUIIa OmnpeneneHue 4YMCIOBOM MOCIENOBATENBHOCTH M cIocoObl ee 3anaHus. CBOMCTBa YHCIOBBIX OK 05., OK 06.,
nuddepeHuupoBanus nocinenoBatenbHocTed. OmnpeeneHue mpeaena MOCAeAOBATENbHOCTH. BpIuncieHue Mnpeaenon OK 07,
nocnenosarenbHocTei. Ilpemen (ynkuuu Ha OeckoHeuHocTu. Ilpemen (QyHKIMH B TOUKE. IIK 1.2, IIK 1.6,
Ilpupamenne aprymenrta. Ilpupamenve QyHKuMu. 3agadd, NPHUBOAAIINE K  IMOHSTHUIO 1K 2.3, 11K 4.2
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npou3BoAHoH. OnpeneneHrne NpPou3BOIHON. ANTOPUTM OTBICKaHUS IPOU3BOIHOM

Tewma 6.2 Ilpon3BoaHBIE CyMMEI,

Coaeprxanne yuedOHOro MaTepuajia

Pa3sHOCTH NIPOU3BECACHUS, YaCTHOI'O

Dopmynsl guddepennmponanns. [pasnna quddepeHnnpoBaHus

Tema 6.3 IIpousBoHbIC

Conep:xanue y4eOHOro MaTepuaJia

TPUTOHOMETPUICCKUX (DYHKIIHH.
[IponsBoaHast cnoxHON HyHKIIHA

Onpenenenue clIokHON QyHkuuu. [Ipon3sonHas Tpuronomerpuueckux ¢yHkmwmii. [IpousBoanas
CIIOKHON (QYHKINH

Tema 6.4 IlorsTHE 0 HENPEPHIBHOCTH

Coaep:xanue y4e0HOro MaTepHaJa

¢yHkuuu. Metoa HHTEpBajIoOB

[lonstne wHenpepeiBHOW ¢yHkmum. CBoiictBa HemnpepblBHOW  GyHKIMH. CBS3b  MEXAY
HEMPEPBIBHOCTHIO U AUPPEPEHIIUPYEMOCTHIO (DYHKIIUM B TOUKE. AJITOPUTM PEIICHUsI HEPABSHCTB
METOJIOM HHTEPBAJIOB

Tema 6.5 I'eomeTpuueckuii u

Conep:kanue y4eOHOro MmaTepuaa

(hU3HUECKUH CMBICIT TIPOU3BOJIHOM

I'eomeTpryeckuii CMBICT TPOU3BOJHOW (PYHKIIMU — YTIIOBOW KOI(DPHUIMEHT KacaTelbHOW K
rpaduKy QYHKOMM B TOUYKE. YpaBHEHHME KacaTelbHOH K TpapuKy QYHKOUH. AJTOPUTM
COCTaBJICHHsI ypaBHEHUS KacaTenbHOU K Tpaduky pyHknnn y=f(x)

Tema 6.6 ®uU3NUECKUI CMBICTT

IIpodeccnoHATLHO-OPUEHTHPOBAHHOE COEePKaHUE

MIPOU3BOHON B MPO(ECCUOHATILHBIX
3aauax

Ousnveckuii (MEXaHUIECKUH) CMBICT TPOW3BOIHOW — MTHOBEHHAsI CKOPOCTH B MOMEHT BpEMEHHU
t:v=S"(t)

B TOM YUCJIC NIPAKTHYCCKHUEC 3aHATUSA

[Ipaktuueckoe 3anstue Ne 14
Ousndeckuii (MEXaHMYECKH) CMBICT MPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHHU

¢ v=Sit)

HpOMe)RyTO'lHaH aTrrecralnus B Q)OpM

e 1uddepeHIIUPOBAHHOIO 3a4YeTa

Tema 6.7 MOHOTOHHOCTh (PYHKIIWH.

Copepxanne yueOHOr0 MaTepHaJIa

Touku sKcTpeMyMa

Bospacranne u yObiBaHue (QyHKIHMH, COOTBETCTBUE BO3pAacTaHHWA M YObIBaHMS (YHKLUUHU 3HAKY
npou3BoAHOU. I[loHATHE MNPOM3BOAHOW BBICIIETO TMOPSAJAKA, COOTBETCTBUE 3HAaKa BTOpPOM
MPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajauyd Ha MaKCUMyM U
MUHUMYM. [IOHSITHE acHMITOTHI, CIOCOOBI MX ONpeneNeHus. AIITOPUTM HCCIEI0BaHus QyHKIUN
W IIOCTPOEHMsI ee rpaduKa ¢ HOMOLIBIO MPOU3BOAHOH. IpoOHO-TuHelHas QyHKIMs

Tema 6.8 Uccnenopanne QpyHKIMH 1

Coaep:xanue yueOHOro MaTepuasa

MOCTPOCHHUE rpaUKOB

HccnenoBanne QyHKIMHE HA MOHOTOHHOCTD M ITOCTPOCHHUE rPaduKOB.

Tema 6.9 Haubonbiiee n

Coaep:xanue yueOHOro MaTepuaJia

HaAaMMCHBIICC 3HAUCHUA (bYHKI_[I/II/I

HaXO)K,Z[eHI/IC HAanOOJBIIET0 M HAWMEHBIIET0 3HAYCHUMN (l)yHKLIHﬁ, MMOCTPOCHUC Fpa(l)I/IKOB
MHOI'OYJICHOB C MCITIOJIb30BAHUEM allllaparta MaTeMaTU4CCKOIro aHajmsa

Tema 6.10 Haxoxnenue

HpOd)eCCI/IOHaﬂBHO-Opl/leHTHPOBaHHOQ COACPKAaHUC

OINITUMAJIBHOI'O pE3yJibTaTa C

Haumensbliiiee 1 HanOoIbIIEe 3HAUCHUE (bYHKLII/II/I

IIOMOIIBIO HpOHBBOL[HOﬁ B

B TOM YHUCJI€ NPAKTHYECCKUE 3AHATHA

IMPAKTHYCCKHUX 3aaavdax

[Ipaktuueckoe 3anstre Ne 15, 16
HaxoieHne onTHMaJIBHOTO Pe3yJIbTaTa C MOMOIIBIO IPOM3BOAHON B MPAKTHUYECKUX 3a/1a4ax
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Tema 6.11 Pemrenune 3agau.
[IponsBoanas GpyHKIINH, €€

Conep:xanue y4eOHOro MaTepuaJia

®opmynsl u npaBuita nuddepernupoBanus. VccnenqoBanne pyHKINH ¢ TTOMOIIBIO MPOU3BOTHOM.

MIpUMEHEHUE Haunbonpmree 1 HanmeHbinee 3HaueHus ¢pyakmmn. KoarponsHas paborta Ne 5
Pa3zjnen 7. MHOTOrpaHHMKH M TeJIa BPAILlEHUsI 44
Tema 7.1 Bepuunsl, pebpa, rpanu Copaepxanne yueOHOr0 MaTepHaJia 2
MHOTOTPaHHUKA [lonstne mHOTOTpaHHWKa. Ero »memeHTH: BepmnHBL, pebpa, rpaHu. [uaronams. Ceuenwue.
BrImykitble ¥ HEBBITYKJIbIE MHOTOTPAaHHUKH
Tema 7.2 Ilpusma, ee Coaepxanne yueOHOr0 MaTepuaJa 2
cocrasnsromue, ceuenue. lpamag u | [lonstue npusmel. Ee ocHoBanust 1 GokoBble rpaHu. Bwicota mpusmel. [IpsaMas u HakioHHas
MpaBUIbHAS IPU3MBI npusma. IlpaBunbHas npusma. Ee ceuenune
Tewma 7.3 Iapannenenunesn, KyoO. Conep:kanue y4eOHOro MmaTepuaa 2
Ceuenue ky0a, mapajuienenumneaa [lapannenenwmen, CcBOWCTBA TNPSMOYTOJIBHOTO Mapajurenenuena, Kkyo. Cedenme KyoOa,
napajuiesenunesaa
Tema 7.4 Ilupamuna, ee Conep:xanue yueOHOro MaTepuaJia 2
COCTAaBJISIFOLIUE, CEUYCHUE. ITupamupna u ee snemenTsl. Ceuenue nupamuel. [IpaBunpHas nupamuaa. Y cedeHHasi mupaMuia
IIpaBunbHas nupamuaa. Y ceueHHast
nupamMuIa
Tema 7.5 bokoBas 1 monmHast Coaep:xanue y4eOHOro MaTepuajia 2
MMOBEPXHOCTH MPU3MBI, TUPAMHUJIBI [Tnommane 60KOBOM M TOTHON OBEPXHOCTH MIPHU3MBI, TUPAMH/TBI
Tema 7.6 CummeTpus B KyOe, Conep:xanue yueOHOro MaTepuaJia 2
napajuiesienuIiesie, mpusme, CuMMeTpHsi OTHOCHTEJIBHO TOYKH, NPSMOM, TuIockocTd. CUMMeETpHs B KyOe, mapajuiesienumeie,
nupaMuze MpU3Me, THPAMH/IE
Tewma 7.7 IIpuMepsl CUMMETpHH B IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlePKAHME 4
npodeccun CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 4
[IpakTnueckoe 3anstue Ne 17, 18
CummMmeTpus B ipodeccun
Tewma 7.8 IIpaBunbHbIE Copepxanne yueOHOr0 MaTepHaJIa 2
MHOT'OI'paHHUKH, UX CBOICTBa Tloustue IIPaBUJIbHOI'O MHOTOT'paHHHUKA. CsoiicTBa ITPaBUJIBHBIX MHOT'OI'DaAaHHUKOB
Tema 7.9 LHmwmmamp, ero Conep:xanue yueOHOro MaTepuasa 2
cocraysromue. Ceuenne nummeaapa | Humuaap u ero snemenTsl. CeueHne mumMHApa (MapajulelbHOE OCHOBAaHMIO M ocH). Pa3BepTka
WIHH]PA
Tema 7.10 Konyc, ero Coaep:xanue yueOHOro MaTepuasa 4
cocrapmsionue. CedeHne KOHyca Konyc n ero smementsl. CedueHne KoHyca (TapaijielbHOE OCHOBAaHHIO W MPOXOSIIEE dYepe3
BEpIINHY), KOHWYeCKue ceueHus. PazBepTka KoHyca
Tewma 7.11 YcedeHHBIH KOHYC. Copepxanne yueOHOr0 MaTepHaJia 2
Ceuenne yceueHHOTO KOHyca YceueHHsi KoHyC. Ero oOpa3yromas u Beicota. CedeHue yCeueHHOTo KOHyca
Tewma 7.12 llap u chepa, ux ceuenns | Conep:kaHue y4eGHOro MaTepuasa 2

OK 01., 0K 02,
OK 03., OK 04.,
OK 05., OK 06.,
OK 07,
K 1.2, IIK 1.6,
K 2.3,11K 4.2
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[ap u chepa. Bzaumuoe pacnonoxenue chepbl u mockoctu. Ceyenue mapa, chepsl

Tema 7.13 Ilonsarue 00 o6beme Tena. | Comep:kanne y4eGHOro MaTepuajia 4
OtHouleHne 06beMoB OA0OHBIX TeN | [TousTHe 06 00beMe Tena. O0beM Kyba U MPSMOYTOJIbHOTO mapauienenunena. O0beM MPH3MbI 1
mwinHapa. OTHOIEHHE 00beMOB MOJOOHBIX Tell. ['eoMeTpruecKHid CMBICI ONMpeenuTeNst 3-To
nopsiika
Tema 7.14 OGbeMsbI 1 TUIOMIA TN Copaeprxanue yuedOHOro MaTepuajia 2
MTOBEPXHOCTEH Tell O6bemMbl upaMuasl U KoHyca. O0beM mrapa. [Inomany noBepxHocTen Ten
Tema 7.15 KomOunanmun Copaepxanne yueOHOr0 MaTepHaJa 4
MHOTOTPaHHUKOB U TeJl BpaIeHUs KomOuHanmm reoMeTpuuecKux Tei
B TOM YHCJIe IPAKTHYECKHE 3aHATHS 4
[Ipaktuueckoe 3anstue Ne 19
[Inomaan noBepxXHOCTEH MHOTOTPaHHUKOB U TEJ BPAICHUS
[IpaxTnueckoe 3anstue Ne 20
OOBbeMbl MHOTOTPAaHHUKOB M TeJl BpaIlleHHs
Tema 7.16 T'eomerpuyeckue IIpodeccnoHATLHO-OPUEHTHPOBAHHOE COEePKaHUE 4
KOMOWHAIINY Ha TIPaKTHKE Hcnonp3oBanne KOMOMHAIMY MHOTOTPAaHHHUKOB M TEJ BPAIICHUS B MPAKTHKO-OPUEHTHPOBAHHBIX
3ajadax
B TOM 4YHCJie IPAKTHYECKHE 3aHATHS 4
[Ipaktuueckoe 3anstue Ne 21, 22
HcnonpzoBanne KOMOMHAIMK MHOTOTPAaHHUKOB M TE€J BPAIIEHUS B MPAKTHKO-OPHEHTHPOBOYHBIX
3ajadax
Tema 7.17 Pewienue 3anay. Coaep:xanue y4eOHOro MaTepuaJia 2
MHOrorpaHHUKY | TeJla BpareHus OOBeMbl 1 IJIOLIAIM IOBEPXHOCTH MHOTOIPAaHHHMKOB M Tell BpameHust. KonrpospHas pabora Ne 6
Pasneax 8. IlepBooOpa3Hasi gyHKIMM, ee IPUMEHEHUE 14 OK 01., OK 02.,
Tema 8.1 [lepooOpaznas pynkuun. | Comep:kaHue y4eGHOro MaTepuasia 2 OK 03., OK 04.,
IpaBuia HAXOKIEHHS 3ajaua 0 BOCCTAHOBJIEHMHU 3aKOHA JBHKEHHMS 110 M3BECTHOM CKOPOCTH. [TOHATHE MHTErPUPOBAHHS. OK 05., OK 06.,
nepBOOOpa3HBIX O3HaKOMJIEHHE C MTOHATHEM WHTErpana u nepBooOpasHoit mia pynkumu y=f(x). Pemenue 3anau OK 07,
Ha CBS3b EPBOOOPA3HON U €€ MPOU3BOJHOM, BEIUNCIICHHE IEPBOOOPA3HON Al JaHHOH (YHKLIUH. 1K 1.2, IIK 1.6,
Tabnuua (opMyln Uit  HAaXOXKIEHHWs IEPBOOOpasHbIX. V3yueHWe TpaBWiia BBIYUCIICHUS MK 2.3, 11K 4.2
nepBoodpa3zHon
Tema 8.2 [Inomane xpuBonuHeliHo | ComepskaHue y4eOHOI0 MaTepuajia 2
tpanermu. @opmyna Herorona — 3amaun, NOPUBOASAIIME K IOHATHIO ONPEAEICHHOrO MHTErpaja — O BBIYUCICHHU IIOLIAIH
Jle#tOnuma KPUBOJMHENHON Tpameuuu, O InepeMelieHud Todku. [loHsTue omnpenenéHHoro HMHTerpana.
I'eomerpuyeckuii n ¢usnueckuil cMbICI omnpeaeieHHoro uHterpana. Popmyna HbroToHa—
JleiibHMTIIA
Tewma 8.3 Heomnpenenensslii n Coaepxxanue yueOHOr0 MaTepuaJia 2
OIIpeJICJICHHbII HHTErPaJIbl [ToHsITHE HEOIIpeIeIeHHOT0 HHTEeTpaia
Tewma 8.4 Ilonsarue 06 onpenenenHoM | Conep:kaHue y4eGHOr0 MaTepuasa 2
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UHTErpaje Kak IJIomaan
KPUBOJIMHEHHOMN Tpaneuuu

FCOMeTpI/I‘{eCKI/Iﬁ CMBICJT OIIPCACIICHHOT'O UHTCTpaIa

Tewma 8.5 Onpenenennsiii uarerpai B | [IpodeccHOHAILHO-OPHEHTHPOBAHHOE COAEPKAHNE 4
KU3HH I'eomerpuyeckuii cMbic onpeneneHHoro uarerpaia. ®opmyna HetoToHa - JleiiOHuna.
Penienue 3a1a4 Ha NpUMEHEHHE HHTErpalia Ui BEIYUCICHNs GU3NUECKUX BEMYMH U TToma e
B TOM 4MCJie IPAKTHYECKHE 3AHATHS 4
[Ipaktraeckoe 3anstae Ne 23, 24
OmnpeneneHHbli HHTErpal NpY pelIeHUH MPUKIaJHbIX 33134
Tewma 8.6 Pemenue 3amau. Copaepxanne yueOHOr0 MaTepHaJia 2
[TepBoobpaznas ¢pyHKIHH, ee [lepBoobOpaznass  ¢dynkmun. IlpaBuma HaxoxaeHus MepBooOpasHbIX. Ee mnpumeHeHwme.
MPUMEHEHUE KonTponbHas pabora Ne 7
Pasznen 9. Crenenu u kopHu. CtenenHas GyHKIHA 14 OK 01., 0K 02.,
Tema 9.1 Crenennast GyHKuus, ee Coaepxanne yueOHOr0 MaTepHuaJia 2 OK 03., OK 04.,
CBOMCTBA IToHsATHE KOPHS N-Off CTENEHM M3 JeHcTBUTENbHOTO yncna. Dynkmuu y = VX HX cBOHCTBA M OK 05., OK 07.
rpadukn. CBOHCTBa KOPHS N-O¥ CTEIIEHU
Tewma 9.2 IIpeobpazoBanue Coaep:kanue y4eOHOro MmaTepuasa 2
BBIPAKEHUH C KOPHIMH N-Oi [IpeobpazoBaHre UPPALMOHAIBLHBIX BEIPKEHHUH
CTCIICHU
Tema 9.3 CBoiicTBa cTENEHN C Coaep:xanue y4eOHOro MaTepuaJia 2
PalMOHAJILHBIM U IEHCTBUTENLHBIM | [ToHATHE cTereHH C JII0ObIM pallMoHABHEIM MoKa3ateneM. CTerneHHble (pyHKIUH, HX CBOMCTBA U
MOKa3aTeNIMU rpaduKu
Tema 9.4 Pemienne uppaunonansHeix | Conep:kaHue y4eGHOr0 MaTepuasa 6
YpaBHEHUH U HEPABCHCTB PaBHOCWIIBHOCTE MppalMOHANBHBIX YpaBHEHUH M HepaBeHCTB. MeToapl ux perieHus. Pemenue 4
HppalrOHAIbHBIX YPAaBHEHUH 1 HEPABECHCTB
B TOM 4YHCJIe TPAKTHYECKHUE 3aHATHS 2
[IpakTuueckoe 3anstue Ne 25
Pemienue nppauroHanbHBIX YPaBHEHUH M HEPABCHCTB
Tema 9.5 Crenenu u KOpHHU. Copaepxanne yueOHOr0 MaTepHaJia 2
Crenennas QyHkuus Omnpenenenue cTerneHHON ¢(yHKUuH. Vcronb3oBaHWe ee CBOWCTB NMpPU PEIICHUM YpaBHEHUH WU
HepaBeHcTB. KoHTponbHast padora Ne 8
Paznen 10. Iloka3zaTtenbHas pyHkuus 14 OK 01., OK 02.,
Tema 10.1 IlokazarensHas pynkuus, | Coaep:kaHue y4eGHOI0 MaTepHaIa 4 OK 03., OK 04.,
€e CBOICTBA CreneHp C TPOM3BOJIGHBIM JCWCTBUTENBHBIM TMoKazareneM. OrmnpeneneHue IOKa3aTelbHON OK 05., 0K 07.,
¢byHKIMU, ee cBoicTBa W rpaduK. 3HAKOMCTBO C TNPHMEHEHHEM II0Ka3aTeNbHON (QYHKIIUH.
Pemienue nokasarenbHbBIX ypaBHEHUH (QYHKIMOHAIBHO-TPa(UIECKUM METOJJOM
Tema 10.2 Pemenue nokasarensHelx | CopmepskaHue y4eOHOI0 MaTepHuajia 4

YpaBHEHUI U HEPABEHCTB

PemieHre mokaszaTenbHBIX YpaBHEHHM METOJOM ypaBHUBAHUS TOKazaTelied, METOIOM BBEACHUS
HOBOHM TIepeMeHHOH, (YHKIHOHAIHHO-TpaUIeCKMM METOAOM. PemieHne moKa3aTeabHBIX

26




HCPAaBCHCTB

B TOM 4MCJie IPAKTHYECKHE 3AHATHS 4
[Ipaxtraeckoe 3anstue Ne 26, 27
Pemienue mokasarenbHBIX ypaBHEHUH M HEPABEHCTB
Tema 10.3 Cucremsl nokasarensHelx | Comepskanue y4eGHOro MaTepuajia 4
YpaBHEHUI PemieHre cuctemM noka3arenbHbIX YPaBHEHUN
Tewma 10.4 Pemenne 3amay. Coaep:xanue y4e0HOro MaTepHaJa 2
[okazarenpHas QyHKIHS Pemenue nokasarenbHbIX ypaBHEHUI METOAOM YpaBHUBAHHUS ITOKA3aTeNe U METOJOM BBEIEHHUS
HOBOI1 mepeMeHHOi. Pemenne nokaszatenpHbIXx HepaBeHCTB. KoHnTposbHas padota Ne 9
Pasnea 11. Jorapugmel. Jlorapudmuyeckas GpyHkuus 26 OK 01., OK 02.,
Tema 11.1 Jlorapudm uncna. Coneprxanne yuedOHOro MaTepHuajia 4 OK 03., OK 04.,
JIeCATHYHBIN U HATYPAJIbHBINA Jlorapudm uncna. J[eCATHYHBINA U HATYPAIBHBIN JOrapuMbl, YUCIIO € OK 05., OK 07.,
JorapuQMBl, YHCIIO € K 1.2, TIK 1.6,
Tema 11.2 CpolicTBa 10orapumMos. Conep:kanue y4e0HOro MaTepuajia 4 MK 2.3, 11K 4.2
Omneparnus JTorapupMIpOBaAHHS CgoiicTtBa norapudmoBn. Onepanus J0rapudMUpOBaAHUSL.
Tewma 11.3 Jlorapupmugeckas Conep:kanue y4eOHOro MmaTepuaa 2
(yHKIUs, ee CBOHCTBA Jlorapudmuieckast QyHKIHS U ee CBOHCTBa
Tema 11.4 Pemenue Coaepxanne yueOHOr0 MaTepHuaJia 8
norapupMUIEecKuX ypaBHEHUH 1 [lonsite norapudmuueckoro ypaBHeHus. Onepanus NOTEHIUPOBAHHUA. Tpu OCHOBHBIX METOAA 6
HEPaBEHCTB peneHus JorapupMuIecKux YpaBHEHUI: (byHKIMOHAIBHO-TpadUIECKUH, METOJ
MOTCHIIMPOBAHUS, METOJI BBEJICHHSI HOBOW nepeMeHHOM. Jlorapudmuyeckue HepaBeHCTBA
B TOM 4YHCJIe IPAKTHYECKHE 3aHATHS 2
[IpakTnueckoe 3ansaTue Ne 28
Pemenue norapudMuueckux ypaBHEHHH U HEPABEHCTB
Tema 11.5 Cucremsr Coaepxxanne yueOHOr0 MaTepuaJa 2
JorapupMUIecKuX ypaBHEHHUH AJNTOPUTM pEUICHUS] CUCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOrapu(MHUYecKuX ypaBHEHHUH U
HEPaBEHCTB
Tema 11.6 Jlorapugmsl B ipupozae 1 | IlpodeccnoHaTbHO-OPHEHTHPOBAHHOE CO/IEPKAHTE 4
TEXHUKE [Tpumenenne norapudma. Jlorapudmuueckas cnupans B mpupojie. Ee maremaTndeckne cBoicTBa
B TOM 4YHCJIe IPAKTHYECKHE 3aHATHS 4
[IpaxTrueckoe 3amstue Ne 29, 30
[Ipumenenue norapudma. Jlorapudmuyeckas cnupais B mpupoze. Ee maremarnueckue cBoiicTBa
Tema 11.7 Pemenue 3anau. Copaepxanne yueOHOr0 MaTepHaJia 2
Jlorapudmet. Jlorapupmuueckast Jlorapupmuyeckass  pynkuusa. Pemenme mpocreiimmx — jmorapuMUYECKHX — YpaBHEHH.
hyHKIUSA KonTponpnas pabora Ne 10
Pasnen 12. MHokecTBa. JJIeMeHTHI TeOPpHH rpadoB 10 OK 01., OK 02.,
Tema 12.1 MHoxecTBa Copepxanne yueOHOr0 MaTepHaJIa 2 OK 03., OK 04.,
IMousaTtue MHOXkecTBa. IToaMHOKecTBO. Oneparuy ¢ MHOKECTBAMH OK 05., OK 07,
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Tema 12.2 Onepaunu ¢ IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKAHNE 2 K 1.2, TIK 1.6,
MHO>KECTBaMHU Omneparny ¢ MHOXXECTBAMH. PereHne mpukiIagabIxX 3a1aq K 2.3, 11K 4.2
B TOM 4YMCJie IPAKTHYECKHE 3AHATHS 2
[IpaxTnueckoe 3anstue Ne 31
Omnepauusi c MHOXKecTBaMH. PenieHre NpuKIaaHbIX 33424
Tewma 12.3 I'pacer Coaeprxanue yuedOHOro MaTepuajia 4
[Tonstue rpada. Ces3HEBIN rpad), 1epeBo, MUK rpad Ha ITOCKOCTH 2
B TOM 4YMCJie IPAKTHYECKHE 3AHATHS 2
[Ipaktuueckas padora Ne 32
CniocoOslI 3aganusi rpadoB.
Tewma 12.4 Pemenue 3amad. Coaep:xanue y4eOHOro MaTepuajia 2
MmuosxecTBa, ['padbr 1 ux Omnepanuu ¢ MHOKecTBaMU. OINUCaHUE PEAIbHBIX CUTYyallil C HOMOLIBI0 MHOXECTB. [IpruMeHeHue
MIpUMEHEHHNE rpadoB K penrenuro 3a1a4. Kontponbaas padorta Ne 11
Paznen 13. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUHU BEPOSITHOCTEH 24 OK 01.,0K 02,
Tewma 13.1 OcHOBHBIE TOHATHS Coaep:xanue y4eOHOro MaTepuajia 4 OK 03., OK 04.,
KOMOMHATOPHKH ITepecTaHOBKH, pa3sMELIEHHUs, COYETAHMS. OK 05., OK 07.,
Tema 13.2 CobbiTHE, BEPOSTHOCTH CojepkaHue yueOHOIr0 MaTepuaa 4 IIK'1.2, IIK 1.6,
coObITHs. Clo)KeHUE U YMHOXKEHHUE CoBMecTHBIE U HECOBMECTHBIE COOBITHs. TEopeMbl O BEpOATHOCTH CYMMBI COOBITHHA. YCIOBHAs 1K 2.3, 11K 4.2
BEPOSITHOCTEH BEPOSITHOCTb. 3aBUCHMBIE M HE3aBHCHUMBbIE COOBITHS. TeopeMbl O BEPOSTHOCTH MPOM3BEICHUS
COOBITHH.
Tema 13.3 BeposiTHOCTS B IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE COlePKaAHNe 4
npodecCHOHANBHBIX 3aauax OTHOCHTENIbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOHUMBOCTH. CTaTHCTHUECKOE OIpeJesieHHe
BeposiTHOCTU. OLIeHKa BEPOSITHOCTU COOBITHS
B TOM 4YMcJie IPAKTHYECKHe 3aHATHS 4
[IpakTnueckoe 3anstue Ne 33, 34
BeposiTHOCTD B pohecCHOHATIBHBIX 33/1a4ax
Tewma 13.4 IuckperHas ciyyaitHas Copaepxxanne yueOHOr0 MaTepHuaJia 4
BEJIMYMHA, 3aKOH €€ pacupenenenus | Bunpl cinyvailHeix BenauuuH. OrmnpeaeneHue JTUCKPETHOM ClydalHOM BEIWMYMHBI. 3aKOH
pacnpeieNieHns TUCKPETHOM ciiyyallHOM BeJIMYMHbBL. E€ 4iCIIOBbIE XapaKTepUCTUKU
Tema 13.5 3anaun marematudeckoii | Comep:kanue y4eGHOro MaTepuaja 2
CTaTUCTUKU Bapuarnuonnstii psa. [Homuron vactot u rucrorpamma. CTaTHCTHYECKHE XapaKTEPUCTHKH Psija
Ha0JI01aeMbIX JaHHBIX
Tema 13.6 CocraBnenue Tabaui 1 IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COlePKAHME 4
JarpaMM Ha TpaKTHKe [NepBuyHas 06paboTKa cTaTHCTHYECKUX JAHHBIX. ['padudeckoe ux mnpencrapienue. Haxoxmaenue
CPEJIHUX XapaKTEePUCTHUK, HAOI0IaeMbIX JaHHBIX
B TOM 4MCJie IPAKTHYECKHe 3aHATHS 4

[Ipaktuueckoe 3anstue Ne 35, 36
CocTrapiieHUe TaOJIMI] ¥ THarpamMm P PEIICHUH MPUKIATHBIX 3a1a4
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Tema 13.7 Pemenue 3agau. Copepxanne yueOHOr0 MaTepHaJIa 2
DneMeHTbl KOMOMHATOPHKH, OnemenTsl KoMOuHatopuku. CoOOBITHE, BEpPOSTHOCTH COOBITHS. CIOXXKEHHE W YMHOXEHHE
CTaTHCTUKH U TEOPHUHU BEPOATHOCTEN | BepositHocTel. KontpoasHast padora Ne 12
Pa3znen 14. YpaBHeHUsi M HEPABEHCTBA 20 OK 01., 0K 02.,
Tewma 14.1 PaBHOCHIIBHOCTB Copaepxanne yueOHOr0 MaTepHaJia 2 OK 03., OK 04.,
ypaBHEHUH 1 HepaBeHCTB. O01mue PaBHOCMIIBHOCTE ypaBHEeHUil U HepaBeHCTB. Onpeznenenus. OCHOBHBIE TEOPEMbl PaBHOCHIIBHBIX OK 05., OK 06.,
METOJBI PEIIEHUS [epexoax B ypaBHEHUSIX M HepaBeHcTBax. OOImue METOIbl PeIIeHUs ypaBHEHHUIl: Mepexox OT OK 07,
paBeHcTBa QYHKIHH K PABEHCTBY apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMIA, METON Pa3IOkKEHUS Ha IIK 1.2, TIK 1.6,
MHOXHTENH, METO]] BBEJICHHsI HOBOW epEMEHHON, PYHKIIMOHATIBbHO-TpaUIECKUI METOA IK 2.3, TIK 4.2
Tewma 14.2 I'padnueckuii meTon Copaeprxanue yuedOHOro MaTepuajia 2
peLIeHNs ypaBHEHUM, HEPAaBEHCTB OOmue MeToabl pelICHUsT HEPABEHCTB: MEePexo/l OT CPaBHEHUS 3HaYCHUH (DYHKUMH K CPaBHEHHIO
3HAYEHUI AapryMeHTOB Ui MOHOTOHHBIX (YHKIMH, METOX HWHTEpPBAIOB, (YHKIMOHAIHHO-
rpadudeckuii Metoa. I'padudecknii MeToJ] pellieHHs] YypaBHEHHI U HEPABEHCTB
Tewma 14.3 YpaBHenus u Coaep:xanue y4eOHOro MaTepuajia 4
HEPaBEHCTBA C MOJYJIEM Onpenenenue Moayis. Packpeite Monynsa mo onpeneneHuro. Ilpocreiimime ypaBHEHUA U
HEpaBCHCTBa C MOIYJIEM. HpI/IMCHCHI/Ie PaBHOCWJIBHBIX IIEPECXOJ0B B OIIPCACICHHLIX THIIAX
ypaBHEHHUI U HEPABEHCTB C MOAYJIEM
Tewma 14.4 YpaBHenus n Coaep:xanue yueOHOro MaTepuaJia 2
HEpaBEHCTBA C NTapaMeTpaMu 3nakoMcTBO ¢ napamerpoM. llpocreiine ypaBHeHHUs 1 HEPaBEHCTBA ¢ NAPaMETPOM
Tema 14.5 Cocrasnenue u peuierue | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COIEPIKAHHE 6
npodecCHOHANBHBIX 33713y C Pernrenue TeKCTOBBIX 33724 MPO(HECCHOHATIBHOTO COJICP KaHUS
IIOMOIIBIO YPaBHEHUI B TOM 4YMCJie IPAKTHYECKHe 3aHATHS 6
[Ipaktuueckue 3anstus Ne 37, 38, 39
Penrenue TeKCTOBBIX 33724 MPO(HECCHOHATILHOTO COJIEPKAHUS
Tema 14.6 Pemenue 3amad. Coaep:xanue yueOHOro MaTepuaJa 4
YpaBHEHHS U HEPABEHCTBA OOmire MeTO/IbI PEelIeHUs] YpaBHEHHI. Y paBHEHHS U HEPABEHCTBA C MOJIYJIEM U C MapaMeTpPaMu. 2
Urorosoe 3ansitue. [loBropenue n3ydeHHsx TeM. [loaroroska K sK3aMeHy
B TOM 4YMCJie IPAKTHYECKH e 3aHATHS 2
[IpakTiuaeckoe 3anstue Ne 40
OO6une MeTo/pl pelieHrs] ypaBHeHHH. Y paBHEHHUS 1 HEPABEHCTBA C MOAYJIEM U C ITapameTpamMu
KoncyabTanun 2
IIpome:xxyTouHas aTTecTanus B popMe IK3aMeHa 6
Bcero: 308
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3. YCJIOBUSA PEAJIM3AIIMA YYEFHOU JUCITATLIIAHBI

3.1. MaTepuajbHO-TEXHHYECKOE O0ecreueHue

JUia  peanu3zaliii  mporpaMMmbl  y4eOHOW JUCHUIUIMHBI MPEIyCMOTPEHBI CIEAYIOIIne
CIeLUATbHbIE TTOMEILICHHUS

- Ka0MHET MaTeMaTUYEeCKUX IHCIWIUIMH, OCHAILEHHBIM B COOTBETCTBMM ¢ I 6.1.2.1
oOpasoBaresnbHOM TporpamMmbl 1o crenuanbHocTH  11.02.06 TexHuueckass SKCIUTyaTalus
TPAHCIIOPTHOT'O PAUO3IEKTPOHHOTO 000pYyAOBaHUS (IO BHIaM TPAHCIIOPTA);

- IOMEMICHUE JJIsi CAMOCTOSTEIILHON paboThl — OMOIMOTEKA, YATATHHBIN 3aJI, OCHAIEHHBIN
B cooTBeTcTBUM ¢ 1. 6.1.2.2 oOpa3oBarenbHOi mporpammbl 1o crenuanbHoctd  11.02.06
TexHuuecKkass OSKCIUTyaTalus TPAHCIOPTHOTO PATUOIICKTPOHHOTO 000pymoBaHus (1O BUAAM
TPAHCIIOPTA).

3.2. UndopmanuonHoe odecrneyenne o0yueHust

Jia peanuszanuu mporpamMmbl  OMOIMOTEYHBIH (POHJ 0Opa3oBaTENbHOM OpraHu3aluu
YKOMIUJIEKTOBAH TMEYaTHBIMU U (WIM) 3JIEKTPOHHBIMU M3JAaHUSIMU, PEKOMEHJOBAHHBIMU JUIS
HCIIOJIb30BaHUs B 00pa30BaTeIbHOM Ipoliecce.

3.2.1. OcHOBHBIE JIEKTPOHHbIE U31aAHUS

1. Maremaruka: anreOpa v Hadajla MAaTEMAaTHYECKOTO aHau3a, reomerpus. ['eomerpus: 10—
11-it xnaccel: 6a30BbIi U yriyOonéHHbIi ypoBHH : yueObHuk / JI. C. Atanacsn, b. B. , K. C. [u
ap.]. — 11-e u3n., crep. — Mocksa : [Ipocsemenue, 2023. — 287 ¢. — ISBN 978-5-09-
103606-0. — Texkcr : anexTpoHHbIH // JIaHb : 3neKTpoHHO-OnOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/334397 (mara oOpamenus: 27.09.2023). — Pexum nocryma:
JUTSL aBTOPU3. MOJIb30BATENICH.

2. MaremaTuka: anreOpa ¥ Ha4ajla MaTEeMaTHYECKOT0 aHaIu3a, reoMeTpus. Ayrebpa U Hadaa
MaTemaruueckoro ananusza. 10—11 kmaccel : 6a30BbIi U yri1yOJIEHHBIN YPOBHU : YU€OHUK /
L. A. Amumos, 0. M. Konsirun, M. B. Tkauésa [u ap.]. — 11-e u3z., ctep. — Mocksa :
IMpoceemenne, 2023. — 463 c¢. — ISBN 978-5-09-107210-5. — TekcT : 31neKTpoHHbIH //
Jlanb : snekTpoHHO-OMOIMOTewyHas cucrema. — URL: https://e.lanbook.com/book/334391
(mata obpamenus: 27.09.2023). — Pesxxum qoctyna: aast aBTOPU3. OIb30BaTENEH.

3. Mep3smsk, A. I'. MaremaTtrnka. AnreOpa U Hadasia MaTeMaTH4ecKoro anaimsa: 10-i kmacc:
yri1yOonéHHblil ypoBeHs : yueOHuk / A. I'. Mep3nsk, /. A. Homuposckuii, B. M. Ilomnskos ;
noxa penakuueit B. E. [Togonsckoro. — 7-e uzn., crep. — Mocksa : [IpocBemenune, 2023. —
476 c. — ISBN 978-5-09-103607-7. — Tekct : 31eKTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoteuynas cucrema. — URL: https://e.lanbook.com/book/334469 (nata oOpaieHus:
10.11.2023). — Pexxum q0CTyIa: s aBTOPH3. TOJIb30BaTENEH.

3.2.2. JlomoJiHUTEIbHbIE HCTOYHUKHA
1. Bboromonos, H. B. Ilpaktuueckue 3aHsTHs 1mo mMatemaruke B 2 4. Yacts 1 : yueOHOe
nocoOue a7 cpeiHero npodeccuonanbHoro oopazosanus / H. B. boromonos. — 11-e u3n.,

nepepad. u gomn. — MockBa : MzpmatensctBo IOpaiit, 2022. — 326 c. —
(ITpoeccuonansHoe obpazoBanue). — ISBN  978-5-534-08799-4. — Tekcr
HEIOCPEICTBEHHBIMN.

2. boromonos, H. B. Ilpaktuueckue 3aHaTus 1no marematuke B 2 4. Yacte 2 : ydeOHOe
nocobue 1715 cpeaHero npodeccuonaabHoro oopazosanus / H. B. boromonos. — 11-e u3n.,

nepepad. u gon. — MockBa : HMamarensctBo FOpaiit, 2022. — 251 c. —
(ITpodeccumonansHoe  obpazoBanue). — ISBN  978-5-534-08803-8. — Tekcr
HEIOCPEICTBEHHBIN.

3. boromonos, H. B. [IlpakTudeckne 3aHATHS IO MaTeMaTHKe : ydeOHOe TocoOwe is
cpenHero npodeccuonaabHoro oopazosanus / H. B. boromonoB. — 11-e u3a., nepepad. u
non. — MockBa : M3matensctBo IOpaiit, 2024. — 571 c¢. — (Ilpodeccrnonansuoe

obpazoBanue). — ISBN 978-5-534-18419-8. — Tekcr : anexkTpoHHblil // Obpa3oBarenbHas
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mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/534966 (mara oOpamieHwus:
15.12.2023). — Pexum qocTyIa: Ijisi aBTOPHU3. TOJIb30BaTEIIEH.

Kpemep, H. III. Maremartuka s KoJUle[pked : ydeOHOe mocoOHue Ui CpeaHEro
npodeccuonanbHoro oopazosanus / H. ILI. Kpemep, O. I'. Koncrantunosa, M. H. ®punman
; mox penakiueit H. I11. Kpemepa. — 12-e uzn., nepepa6. u gon. — Mocksa : U3gatenscTBo
FOpaiir, 2023. — 408 c. — (IIpodeccuonansuoe oopazoBanue). — ISBN 978-5-534-17852-
4. — Texkct : anexkTpoHHBIN // OOpa3oBarenbHas matdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/533850 (mara obOpamenus: 15.12.2023). — Pexum gocryma: s
aBTOPU3. II0JI30BATEIICH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHOM TUCIUTILINHBI

KoHTposib M oOmeHka pe3ynbTaTOB OCBOCHHS 00I€00pa30BaTeIIbHOW JTUCIUILIAHBI
pPacKphIBAIOTCA 4Yepe3 MUCHUIUTMHAPHBIC Pe3yabTaThl, HaNpaBlIeHHBIC HA (OPMUPOBAHUE OOIIMX U
poeCCHOHATBHBIX KOMIIETEHIIUHN 110 pa3esiaM U TeMaM COJIepKaHus y4eOHOTro MaTepHaa.

Oo6mas/ Tun oeHOYHbIX
npogeccuonaibHaN Pa3zpgen/Tema MEpPONPHUATHS
KOMTIETEHIM S
OK 01. Beidupars ciocoosr | P 1, Temsr 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
pelueHns 3aaa4 P2, Temn 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6 VYcrHbIl onpoc
po¢heCCHOHATBHOM P4, Temn14.1,42,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, MaremaTH4YeCKU
JIeATEIILHOCTH 4.10 JIHMKTAaHT
TIPUMEHUTEILHO P 5, Temnr 5.1, 5.2 TT-o/c [IpencraBnenue
K Pa3JINYHBIM KOHTEKCTaM P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, pe3yIBTaTOB

6.10 IT-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,11-0/c, 7.8, 7.9,

MPaKTHIECKUX padoT
3amura TBOPYECKHX

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 pabot

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 3ammra

P9, Temr1 9.1,9.2,9.3,9.4,9.5 MHIVUBUAYATbHBIX

P 10, Tems 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-o/c, 11.7 KonTponbnas pabota

P 12, Temsr 12.1, 12.2 [T-0/c, 12.3,12.4 Brimonnenue

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, 9K3aMEHAIMOHHEIX

13.7 3aJaHui

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, 14.6
OK 02. Ucnons3oBath P1, Temmr 1.1,1.2,1.3I1-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
COBPEMEHHBIE CPEACTBA P 3, Temn 3.1, 3.2, 3.3 I1-0/c, 3.4 YerHbIi onpoc
MOMCKA, aHaInu3a | P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, MaremaTH4eCcKHi
HHTEPIpETAINN 4.10 IUKTAHT
HHPOPMALINH, U P 5, Temsr 5.1, 5.2 IT-o/c [IpencraBnenue
HHPOPMALINOHHBIE P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, 6.8, 6.9, pe3yJIbTaTOB

TCXHOJIOTUH JJIA
BBITNIOJIHCHUS 3a/1a4

6.10 I1-o/c, 6.11
P7,Tems 7.1,7.2,7.3,74,7.5,7.6,7.7, I1-0/c, 7.8, 7.9,

MPAaKTUYECKUX padoT
3anura TBOPUYECKUX

poeCCHOHATBHOMI 7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 pabot
JIEeSITEIbHOCTH P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-0/c, 8.6 3amura

P9, Temr1 9.1,9.2,9.3,9.4,9.5 VHIUBUIYATbHBIX

P 10, Temnr 10.1, 10.2, 10.3, 10.4 MIPOEKTOB

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 IT-0o/c, 11.7 Kontponpnas padora

P12, Temnr 12.1, 12.2 TT-0/c, 12.3, 12.4 Brimosaenne

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 I1-o/c, 9K3aMEeHAIIHOHHBIX

13.7 3alaHuN

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5,I1-0/c, 14.6
OK 03. ITnanupoBats u P1,Temsr 1.1,1.2,1.3-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
peanu30oBbIBATH P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYcrHbI# onpoc
coOCTBEHHOE P 3, Temnr 3.1, 3.2, 3.3 IT-0/c, 3.4 MareMaTHueCKHit
poeCCHOHATBHOE U P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, JUKTAHT
JIMYHOCTHOE Pa3BUTHE, 4.10 IIpencraBnenue
MpeAIPUHUMATEIBCKYIO P 5, Temsr 5.1, 5.2 TT-o/c pe3yIbTaToOB

ACATCIIBHOCTH B
npodeccruoHaBHOM cdepe,
HCIIONB30BaTh 3HAHHS 110
[PaBoOBOil ¥ (PUHAHCOBOMN
IPaMOTHOCTH B Pa3IMYHBIX
JKU3HEHHBIX CHTYAIUIX

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 IT-0/c, 6.7, 6.8, 6.9,
6.10 I-o/c, 6.11

P 7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7, T-o/c, 7.8, 7.9,
7.10,7.11,7.12, 7.13, 7.14, 7.15, 7.16 T-o/c, 7.17

P 8, Temni 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6

P9, Temn 9.1,9.2,9.3,9.4,9.5

P 10, Tems 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,11.5, 11.6 T-o/c, 11.7
P 12, Temsr 12.1, 12.2 TI-o/c, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3 TT-o/c, 13.4, 13.5, 13.6 [-o/c,
13.7

MPaKTUYECKUX padoT
3ammra TBOPYECKUX
pabor

3amura
WH/IUBUYATEHBIX
MIPOCKTOB
Konrtponpnas pabora
Brmmonaenne
JK3aMEHAIMOHHEIX
3aJaHAI
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P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, [1-o/c, 14.6

OK 04. D¢ddexTuBHO
B3aMMOJIEHICTBOBATh U
paboTaTh B KOJICKTHBE U
KOMaH e

P1,Temnr 1.1,1.2,1.31-0/c, 1.4,1.5,1.6,1.7

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-0/c, 4.8, 4.9,
4,10

P 5, Temnr 5.1, 5.2 IT-o/c

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0/c, 6.7, 6.8, 6.9,
6.10 IT-o/c, 6.11

TectupoBanue
YcrHbli onpoc
MaremaTHdyecKkuit
JUKTaHT
[IpencraBnenue
pe3yNIbTaTOB
MPaKTHIECKUX padoT
3ammra TBOPUECKUX

P7,Temn 7.1,72,73,7.4,7.5,7.6,7.7, I1-0/c, 7.8, 7.9, pabot

7.10,7.11,7.12,7.13,7.14,7.15, 7.16 I1-o/c, 7.17 3amura

P8, Temn 8.1, 8.2, 8.3, 8.4, 8.5 I1-0/c, 8.6 WHIUBUAYATbHBIX

P9, Tems1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 Kontponbnas pabora

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenune

P12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 9K3aMEHAIIHOHHBIX

P 13, Temnr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 I1-o/c, 3aJaHUH

13.7

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5, I1-0/c, 14.6
OK 05. OcymecTBiATh P1, Temmr 1.1,1.2, 1.3 I1-0/c,1.4,15,1.6,1.7 TectupoBanue
YCTHYIO U TUCBMEHHYIO P4, Temr1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, 4.8, 4.9, YerHbli onpoc
KOMMYHHKAIIAIO Ha 4.10 Marematuueckuit
TOCYJJapCTBEHHOM $I3bIKE P 5, Temsnr 5.1, 5.2 TT-o/c JIUKTaHT
Poccuiickoit ®eneparuu ¢ P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, 6.6 IT-o/c, 6.7, 6.8, 6.9, [IpencraBnenue
y4EeTOM 0COOCHHOCTEH 6.10 I1-o/c, 6.11 pe3yJbTaToB

COOMAJIBHOI'O U
KYJIbTYPHOT'O KOHTCKCTA

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

MIPAKTUYECKUX padoT
3amura TBOPYECKHX

P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 pabot

P9 Temr1 9.1,9.2,9.3,94,9.5 3ammra

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 MIPOEKTOB

P12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 Kontponpnas padora

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

13.7 9K3aMEHAIIHOHHBIX

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 T1-0/c, 14.6 3aIaHUH
OK 06. ITposBnsaTh P 1, Tems 1.1, 1.2, 1.3 1-0/c, 1.4,1.5,1.6,1.7 TectupoBaHue
TpaXKIaHCKO- P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8, 4.9, YcTHBIH ompoc
MaTPUOTUYECKYIO 4.10 MaremaTtuueckuit
MO3UIIHIO, P 5, Temnr 5.1, 5.2 TI-0/c IMKTAaHT
JIEMOHCTPUPOBATh P 6, Temn 6.1,6.2,6.3,6.4,6.5, 6.6 I1-0/c,6.7,6.8, 6.9, [IpencraBnenue
OCO3HAHHOE MOBEJICHUE Ha 6.10 IT-o/c, 6.11 pe3yJbTaTOB

OCHOBC TPAAUIIMOHHBIX
pOCCHﬁCKHX AYXOBHO-

P7,Temn1 7.1,7.2,7.3,74,7.5,7.6,7.7, 1-o/c, 7.8, 7.9,
7.10,7.11,7.12,7.13,7.14,7.15,7.16 I1-o/c, 7.17

MPaKTHYECKNX padoT
3amuTa TBOPYECKUX

HPaBCTBEHHBIX [ICHHOCTEH, P8, Temn 8.1, 8.2,8.3,84, 8.5, 8.6 pabot

B TOM YUCIJIE C YYETOM P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 TT-0/c, 14.6 3amuTa
rapMOHU3AIUU HHIUBUAYATbHBIX
MEXHAIIHOHATIBHBIX H MIPOEKTOB
MEXPETUTHO3HBIX KonTponbnas pabota
OTHOILIEHUH, MPUMEHSTh Brmonnenue
CTaHIapTHI 9K3aMEHAIIMOHHBIX
AHTHKOPPYIIIHOHHOTO 3aJlaHui
TIOBEICHUS

OK 07. ConeiicTBOBaThH P 1, Temsr 1.1, 1.2, 1.3 T-0/c, 1.4,1.5,1.6,1.7 TectupoBanue
coxpaHeHmro okpyxatorer | P 2, Temsr 2.1,2.2,2.3,2.4,2.5 [1-o/c, 2.6 YcTHbli onpoc
cpensl, P 3, Temnr 3.1, 3.2, 3.3. IT-o/c, 3.4 MaremaruuecKkuit
pecypcocOepeKeHuIo, P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9, JIMKTAaHT
MIPUMEHSTH 3HAHHS 00 4.10 IIpencraBnenue
W3MEHEHUM KJIMMAaTa, PS5, Temnr 5.1, 5.2 TT-o/c pe3yIbTaToOB

MIPUHITUITEI OEPEKITUBOTO
MIPOM3BO/ICTBA,
a¢exTrBHO AECTBOBATH B
Ype3BbIYANHHBIX CUTYALUIX

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 [1-o/c, 6.7, 6.8, 6.9,
6.10, IT-o/c, 6.11

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

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6

MPaKTUYECKUX padoT
3amTa TBOPUECKUX
pabor

3ammra
WH/IMBUTYaJIbHBIX
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P9, Temr1 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KonTponbnas padota

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6 IT-o/c, 11.7 Brinmonnenune

P12, Temnr 12.1, 12.2 IT-0/c, 12.3, 12.4 9K3aMEHAIIHOHHBIX

P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, 13.6 IT-o/c, 3aJaHUH

13.7

P 14, Tems 14.1, 14.2, 14.3, 14.4, 14.5 TT-o/c, 14.6
[IK 1.2. [TonmepxuBaTh P 1, Temsr 1.3 IT-o/c TectupoBanue
paboTocnocoOHOCTh P 2, Temsr 2.5 T1-o/c YcrHbli onpoc
anmapaTtHo-nporpamMMHubiX | P 3, Temsr 3.3. I1-o/c MaremaTuyeckuii
CpEICTB yCTPOMCTB P 4, Temsr 4.7 I1-o/c JIAKTaHT
UH()OKOMMYHHKAIIOH- P 5, Temnr 5.2 T1-o/c IIpencraBnenue
HBIX CHCTEM P 6, Temsr 6.6 I1-o/c, 6.10 I1-o/c pe3yIbTATOB

[IK 1.6. OcymecTBiATh
HMHBEHTAPH3ALIUIO
TEXHHYECKHUX CPE/ICTB
CETEBOM
uH(paCTPyKTYpHI,
KOHTPOIIb 000pYA0BaHUS
OCJIC MIPOBEICHHOTO
peMoHTa

IIK 2.3. OcymiecTBaaTh
cOOp MaHHBIX AJIS aHAIHU3A
HCTIONIb30BaAHUS U
(bYHKIIMOHUPOBAHUS
MPOTrPaMMHO-
TEXHHYECKHUX CPE/ICTB
KOMITBIOTEPHBIX CeTei

TIK 4.2. BbInOaHSTh BBOA U
00paboTKy MHpOpMAIUK Ha
3JIEKTPOHHO-

BBIYHMCIUTEBHBIX MAIITHHAX

P 7, Temn 7.7 IT-o/c, 7.16 T1-o/c

P 8, Temnr 8.5 IT-o/c

P11, Temsr 11.6 IT-o/c

P 12, Temsr 12.2 IT-0/c

P 13, Temsr 13.3 IT-o/c, 13.6 I1-o/c
P 14, Temsr 14.5 IT-o/c

MPAaKTUYECKUX padoT
3amuTa TBOPUECKUX
pabot

3ammura
WHAWBUIYAITEHBIX
MIPOEKTOB
Kontponpnas padora
BrimosHenue
OK3aMCHAILIMOHHBIX
3aJaHuN
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