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1. Oo6mas XapaKTEePUCTHKA padoueii NMPOrpamMmbl
0011e00pa3oBaTe/IbHOM TUCHMILIMHBI

1.1. O6meob6pazoBarenbHas auciuiinaa OY J[.07 «MaremaTtukay sSBIIeTCS
00s3aTeTbHOM  YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKJIa  00pa3oBaTEIbHOM
nporpammbel B cooTBeTcTBUU ¢ PI'OC CIIO mno cnenumansHoctn 23.02.07
TexHuveckoe 00CTy:)KHBAaHHE W PEMOHT AaBTOTPAHCHOPTHBIX CPEACTB,
peanu3yemMoii Ha 6a3e OCHOBHOTO OOIero 0Opa3oBaHMsI.

[Iporpamma pa3paboraHa Ha ocHoBaHuM TpeboBanuii PI'OC cpeanero
o01iero o0pa3oBaHus ¢ y4eTOM NPOo(hEeCCHOHATHFHON HAITPABICHHOCTH MOTy4aeMOi
CHEITUATBHOCTH.

1.2. Heau n miianupyemblie pe3yJbTaThl OCBOCHHS IUCHUILIUHBI:
1.2.1. Ilesiu 1 3224 AUCUMILINHBI:

Conepxanue mporpamMmbl  obmeodpazoBarenbHol  auctmmuiiabl OV 1.07
«MaremaTiKka» HampaBlIeHO Ha JOCTH)KCHHE pe3yJbTaTOB €€ H3yYeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yuyerom mnpodeccHoHaIbHOM
HanpasyieHHocTH OI'OC CIIO

1.2.2. [Inanupyemblie pe3yJbTAaThl OCBOeHHMs 001Ie00pa3oBaTeJbLHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHWE MUCHUIIMHA MMEET TpH (POPMUPOBAHUHM U PA3BUTUHU
obuux kommereHiui (nanee — OK) u mpodeccruoHambHBIX KOMIETSHIINH (1anee —
[1K).
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Oo0mme IInanupyemMsble pe3yJbTaThl 00yUeHHUS
KOMIIETEeHII MU Oo0mmue JucnunimHapHubie

OK 01 BsiOupars| - TOTOBHOCTh K TpPYAY, OCO3HAHHME IICHHOCTH | -  BIAJACTh METOJAaMH JOKAa3aTelIbhCTB, AJITOPUTMAMH PEIICHUS
CIOCOOBI  PEIICHHSI | MAaCTEPCTBA, TPYIOIIOOHE; 3ama4; yMeHHe (OpMyJIMpOBaTh  OINPENENICHUS, AKCHOMBI H
3azaq - TOTOBHOCTh K AKTUBHOMN NESATEIIbHOCTH | TEOPEMBI, IIPUMEHSThH UX, IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS
npoeCCUOHATLHON | TEXHOJIOTUYECKOH W COLMAIBbHON HANpaBJICHHOCTH, | B XOJ€ PEUICHUS 3a]ay;
JeSTeIbHOCTH CIIOCOOHOCTh ~ WHHUIMUPOBATH,  IUIAHUPOBATH  H| - yMETh ONEPHPOBATh TOHATUSMHU: CTENEHb YHCIA, JIOTapu(pM
NPUMEHUTEIIPHO K| CaMOCTOSITEIIBHO BBIOJIHATH TAKYIO IESATEILHOCTH; qpcia, yYMEHHE  BBIOJNHATH  BBIYMCICHHE  3HAYCHHH W
pa3IUYHBIM - HMHTEpEC K pa3inyHbIM chepaM NpodeCCUOHATBHOM | MpeoOpa3oBaHusl BBIPAXEHUH CO CTEMEHSMH U Jorapudmamu,
KOHTEKCTaM NesITeIbHOCTH, npeoOpa3oBaHus IPOOHO-PAIIMOHATLHBIX BRIPAKCHUH;

OBnajieHne yHUBEPCATbHBIMH YYCOHBIMU
MI03HABATEIbHBIMU JCHCTBHUSIMH:
a) 6a30BBIC JTIOTUYECKHUE JICUCTBUS:

- CaMOCTOSATEIHHO bopmyTupoBaTh u
aKTyaJM3HUpoOBaTh  MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBHI/IBaTL CymeCTBeHHLIfI HpI/I3HaK NI
OCHOBAaHHS JUIA CpaBHEHHUS, KIacCH(PHUKAIMHA U
000011IEHHS;

- ompeneNATh  LENM  JICATENBHOCTH,  3a/1aBaTh

mapaMeETphl 1 KPUTECPHUU UX JOCTUIKCHUA

- BBIABIATH 3aKOHOMEPHOCTH M TMPOTUBOPEUUs B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCUTH KOPPEKTHBBI B JI€ATEIHHOCThH, OIICHUBATH
COOTBCTCTBHUEC PE3YyJbTATOB LECIAM, OICHUBATHL PHUCKU
MOCTIE/ICTBUM JeSATETbHOCTH;

- - pa3BUBATb KPCATHBHOC MBINUJICHUC MPU PCIICHUN
KHU3HEHHBIX Mpo0IeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIaJeTh HaBBIKAMU Yy4eOHO-HCCIIEIOBATEIHCKON U
HpOCKTHOI\/'I JACATCIBHOCTH, HaBbIKaAMKU PAa3pCIICHUA
npobiuem;

- BBIABIIATH
aKTyaJM3UpOBaTh 3ajauy,

IMPUYIUHHO-CJIICACTBCHHBIC CBs3U n
BbBIJIBUT'ATh THUIIOTC3Y CC

- yMeTh OIepupOBATH HOHSTUSAMU: paloHajbHbIE,
UppalroHaIbHbIe, I0Ka3aTeNbHbIE, CTEIIEHHbIE, Jorapu(pMuyecKue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMeThb ONepUpOBaTh MOHATHAMHU: (YHKIMSA, HENpepbIBHAS
(GyHKIHS, TPOU3BOIHAS, IEPBOOOPA3HAs, ONIPEICIICHHBIN HHTETrPal;
yMETh  HaxOAMTb  IPOU3BOAHBIE  BJIEMEHTAapHBIX  (DYyHKIMIA,
UCIIOJIB3YSl CIPABOYHBIE MaTepUajbl; UCCIEN0BaTh B MPOCTEHIINX
ciydasix (pyHKIMM Ha MOHOTOHHOCTb, HAaXOIWThb HAuOOJIbLIME U
HaMMEHBIINE 3HAUYEHUS (PYHKIUI; CTPOUTH Irpad)MKi MHOTOYJICHOB
C MCIIOJIb30BAaHUEM allllapaTa MaTEMaTHUECKOTO aHalIN3a;

- TPUMEHSATH MPOU3BOJHYIO IIPU PELICHUU 33/1a4 Ha JIBUKEHHUE;
pemarbh MPaKTUKO-OPUEHTHPOBAHHBIE 3aJaud Ha HauOOJbLINE U
HauMEHBIIME 3HAYCHHs, Ha HAXOXIEHHE IIyTH, CKOPOCTH U
YCKOPEHHUS;

- YMeThb ONEepHUpoBaThb NOHATHUSAMM: pALMOHAIbHAS (QYHKIIMS,
nokaszareiabHas (QYHKUUs, cTereHHas (QYyHKIUA, JorapupmMuuecKas
(GyHKIUS, TpUrOHOMETpUYecKHe (yHKIMU, OOpaTHble (QYHKINU;
YMEHUE CTPOUTh IpaduKd H3YyYEHHBIX (YHKLIMH, HCHOIB30BAThH
rpaduKu Ipy U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, MPU pelieHun
3aJa4 U3 APYrux yuyeOHbIX IPEIMETOB M 3a]1a4 U3 peabHON KU3HHU;
BBIpaXKaTh GOpPMYJIaMU 3aBUCHMOCTH MEXAY BEIMUNHAMU;

- yMETh pellaTh TeKCTOBBIE 33aJ]aul Pa3HbIX THIOB (B TOM YHCIE
Ha TPOLIEHTHI, JOJIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh
TOBAPOB W YCJIYI, HAJIOTH, 3aJa4d W3 00JacTH YIpaBICHHS
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pelieHusi, HaXOJUThb apPryMEHThl IJisi J0Ka3aTelbCTBa
CBOMX YTBEpXKJICHUH, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
pelieHus;

- aHaNU3UPOBATh IIOJIyYEHHbIE B XOJE€ pEIICHUS
3alaud  pe3ysbTaThl, KPUTUYECKU OLEHUBATh HX
JIOCTOBEPHOCTb, IPOrHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBUSIX;

- - yMETh NEPEHOCUTh 3HAHUSI B MO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KU3HEEATEIIbHOCTH;

- YMETb MHTETpUpOBaTh 3HAHHUA U3  Pa3HbIX
IPEIMETHBIX 00JIacTel;
- BBIIBUTATh HOBBIE ujeu, IpeaaraTh

OpUTUHAJIbHBIC ITIOAXOAbI U PCHICHU A
M CIIOCOOHOCTh MX MCIIOJIB30BaHUS B IIO3HABATCILHOM U
colMabHOU IIPAaKTHUKEC

JUYHBIMH M CEMEUWHBIMU (PUHAHCAMH); COCTABIISATH BBIPAKECHHUS,
ypaBHEHHsI, HEPaBEHCTBA W HMX CHCTEMBI II0 YCIOBHUIO 33/1a4H,
UCCIIEI0BATh MOJIyYeHHOE pelieHue u OLIEHUBATb
HPaBION0I00HOCTD PE3YNIBTATOB;

- yMeTh ONEepUpPOBaTh MOHATHAMH: CpelHee apu(METHUECKoe,
MeauaHa, HauOolbllee W HaWMEHbIIee 3HAYeHHs, pa3Max,
JHCTIEpPCHs], CTAaHIAPTHOE OTKJIOHEHHE YMCIOBOro Habopa; yMeTh
U3BIIEKaTh, UHTEPIPETUPOBATh MH(OPMAIIHMIO, MPEACTABICHHYIO B
Tabnunax, Ha Jauarpammax, rpadukax, OTpPa)Karollyl0 CBOMCTBa
peanbHBIX MPOIECCOB M SIBJICHUM; MPEICTABIATh WH(POPMALHIO C
IIOMOIIBIO TAaOJIUI] W JUarpaMM; HCCIEIOBaTh CTaTUCTHYECKUE
JAHHBIE, B TOM YHCJIE C NMPUMEHEHUEM TrpaduyecKuX METOIOB U
AIIEKTPOHHBIX CPEICTB;

- yMeTh ONEpPHpPOBATh MOHATUSAMH: CIyYaiHBIA ONBIT U
Clly4aiilHO€ COOBITHE, BEPOSTHOCTh CIIyYaHOTO COOBITHS; YMEHHUE
BBIUUCIISITH  BEPOSTHOCTH C  HCIIOJNIB30BaHUEM  rpadudeckux
METOJIOB; MPUMEHATh (OPMYJIBI CIOKEHHS W  yYMHOXCHUS
BEPOSITHOCTEH, KOMOMHATOpHBIE (HaKThI U (HOPMYJIIBI IPU PELICHUN
3a7a4; OLCHHWBATh BEPOSTHOCTH pPEAbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YalHBIMH BEJIMYMHAMH, yMEHUE MPUBOAUTH IPHUMEPHI
OpPOSIBIIEHUS  3aKOHAa  OONBIIMX 4YWCeJ B  HPUPOJHBIX U
OOIIECTBEHHBIX SBIICHUSX;

- yMeTb ONEepUpOBaTh MOHATHAMM: TOUYKA, MpsMas, MIOCKOCTb,
MPOCTPAHCTBO, MABYTPAaHHBIN yTroOJ, CKPEIIMBAIOIINECS TMPSIMBIE,
HapajieNbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH,
yTOJl MEXIY MPSIMBIMH, YTOJ MEXAY MPSIMOH U TUIOCKOCTBIO, YOI
MEXIY IIJIOCKOCTSMH, pPACCTOSHUE OT TOYKH JIO TUIOCKOCTH,
paccTosiHAe MEXIy TNPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH;
YMEHHUE HCIIOJIb30BaTh NMPH PEIIEHUH 3a/1ad4 U3y4YeHHBbIe (aKThl U
TEOpPEMbI TUTAHUMETPHH, YMEHHE OIEHMBATh pa3Mepbl O0OBEKTOB
OKPY’KaIOIIEero MUpa;

- yMeTh OIEPHPOBATH TOHSATHSIMH: MHOTOTPAaHHHK, CEYCHHE
MHOTOTpaHHHMKa, Ky0, Mapajuleienumnesn, MpusMa, UpaMuia,
¢durypa U MOBEPXHOCTh BpAIICHUs, IMIMHAP, KOHYC, 1map, chepa,
ceueHHs] (QUIypbl BpalleHHs, IJIOCKOCTb, Kacaromascsi cgepsl,
MWIMHAPA, KOHYCA, IUIOMAAbh MOBEPXHOCTH TMHPAMHIIBI, TTPU3MBL,
KOHyca,  IIWJIMHApa,  momans  chepbl, o0beM  KyOa,




NpSIMOYTOJIBHOTO — THapajieNienunena,  NUPaMUIbl,  HPU3MBI,
LWIMHApa, KOHYca, 11apa; yMEHHe M300pa)xkaTb MHOTOTPAHHUKU U
MIOBEPXHOCTH BpALLEHUS, UX CEYEHHUS OT pPYKHU, C IOMOUIbIO
YEepPTEeKHBIX HHCTPYMEHTOB U 3JEKTPOHHBIX CPEICTB; YMEHHE
pacrno3HaBaThb CHUMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABATh
IPaBUJIbHBIE MHOTOTPAHHUKHY;

- yMEeTh ONEpHpOBATh MOHATUSMH: JBWKCHHE B MPOCTPAHCTBE,
noo0HbIe (UTYyphl B TPOCTPAHCTBE; HCIIOJIB30BaTh OTHOILICHHUE
IJIOMAAeH TOBEPXHOCTEH W 00BEeMOB MOAOOHBIX (uryp mnpu
pELIeHNH 3a/1a4;

- yMEeTb BBIYUCIATH F€OMETPUYECKHE BEIUYMHBI (IJIMHA, YIOJ,
IUIOIAAb, 00BEM, TUIOMIA/Ib TOBEPXHOCTH), UCTIONB3YS M3YYCHHBIC
(bopMyJIBI M1 METOJIBI;

- yMeTh ONEpUPOBATh NOHATHSAMH: TIPSIMOYTOJIbHAS CHCTEMa
KOOpJMHAT, KOOPAMHAThl TOYKH, BEKTOP, KOOPAMHATBHI BEKTOpA,
CKaJsIpHOE TMPOM3BEJEHUE, YIroJ MEXAY BEKTOpaMH, CyMMma
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HAa YMCIIO0; HAXOAUTh C IIOMOLIbIO
U3yYeHHBIX (POPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHUE
MEXIY ABYMS TOUKAMU;

- yMeTh BHIOMpATh TOIXOASIINN W3YYCHHBIH METOJ IS
peleHns 3ajaud, paclo3HaBaTb MaTeMaTHdeckue (akTel U
MaTeMaTUYeCKUe MOJEINM B MPUPOJHBIX M  OOILIECTBEHHBIX
SABJICHUSIX, B  MCKYCCTBE; YMEHHME MPHUBOAUTH  IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH pOCCHICKON u MHUPOBOU
MaTeMaTHYeCKOM HayKH.

- YMeThb OIEepUpOBaTh TMOHATUSMHU: OIpeNeIeHHe, aKCuoMma,
TEOpeMa, CIEICTBUE, CBOWMCTBO, MPHU3HAK, [JOKAa3aTeNbCTBO,
paBHOCHUJIbHBIE (OPMYIUPOBKH; yMEHHE (POpMyYIUpoBaTh 0OpaTHOE
U TPOTHUBOIOJOXKHOE YTBEPXKJIEHUE, MPHUBOAUTH MPUMEPHI H
KOHTPIPUMEDPHI, UCIIOJIE30BaTh METO/I MAaTeMaTHUECKOW WHTYKIIHH;
MPOBOJIUTH JIOKA3aTeNIbHbIE PACCYXKACHUS MpHU pelIeHUH 3a/ad,
OLIEHUBATh JIOTHUECKYIO MIPaBUIIBHOCTh PACCYKICHHUI;

- yMEeTbh ONepUpOBaTh MOHATUAMU: MHOXKECTBO, MOAMHOXKECTBO,
orepanyuy HajJ MHOKECTBAaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-
MHOKECTBEHHBIH amnmapar Ui OMHMCAaHUS PEAlbHBIX MPOILIECCOB U
SIBJICHUH TIPY PEIICHWU 33/1a4, B TOM YHCJIE W3 IPYTUX YIeOHBIX
IIPEIMETOB;




- yMETb ONEepUpOBaTh MOHATUAMU: Ipad, CBA3HBINA rpad, AepeBo,
LUK, Ipad Ha IUIOCKOCTH; YMEHHE 3a/laBaTh M ONHUCHIBATh I'padbl
pa3IMYHBIMU  CIIOCOOAMH; HCMONB30BaTh Tpadbl MPH peIICHUH
3ajay;

- yMeTh CBOOOJHO ONEpPUPOBATH IMOHATUSAMHU: COYETAHHE,
[IEPEeCTaHOBKA, YHMCJIO COYETAHUH, YHUCIO MEPEecTaHOBOK; OMHOM
HpioToHa; yMeHHME TPUMEHATh KOMOMHATOpHbIE (aKThl H
paccykKIeHHs Ul peLIeHus 3a71ay;

- yMeTb ONIEpUpPOBaTh MOHATHAMM: HATypaJIbHOE YHUCIIO, LIEJI0e
YHUCIO0,  OCTaTOK IO  MOAYJIO,  PAlMOHAIbHOE  YHUCIIO,
UppalMOHATIBHOE YHCJIO, MHOXXECTBA HATypPaJIbHBIX, LEJbIX,
palMoOHANBHBIX, JEHCTBUTENFHBIX YHCEN; YMEHHUE HCIIOJIb30BaTh
OpU3HAKU  JETUMOCTH, HAUMEHbIIMH OOLMi  JenuTens U
HavMeHbIIee olIee KpaTtHoe, anropuT™M EBKiIWma mpu pemeHun
3aJa4; 3HAKOMCTBO C PAa3JIMYHBIMHU IO3UIMOHHBIMH CHCTEMaMHU
CUUCIICHUS;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATHUAMU: CTENEHb C LIEIBIM
1oKa3arejaeM, KOPEHb HATypaJbHOM  CTENEHH, CTENeHb C
paLlMOHATIBHBIM ~ TIOKa3aTesieM, CTeNeHb C  JIeHCTBUTENbHBIM
(BemieCcTBEHHBIM) TTOKa3aTesieM, JIoTapu(dm Yuciia, CHHYC, KOCHHYC
Y TaHT'€HC MPOU3BOJIBHOIO YUCIIA;

- yMEeTh ONEpPHpOBATH MOHSATHSIMH: TOXKIECCTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPAaBHEHUN U
HEPaBEHCTB, PAaBHOCWJIBHOCTH YPAaBHEHWH, HEPABEHCTB U CHUCTEM,
palMoOHaJbHbIE, HPpAlMOHAJbHBIC, IIOKa3aTelbHbIC, CTENECHHBIE,
JorapupMHUUECKUE, TPUTOHOMETPHUECKUE YPaBHEHNUs, HEPAaBEHCTBA
U CUCTEMBI; YMEHHE pelllaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
MTOMOIIIBIO0 PA3IMYHBIX MMPHEMOB; pellaTh YpaBHEHHS, HEPABEHCTBA
U CHUCTEMBI C MapaMeTpoM; NMPUMEHATh ypaBHEHMs, HEPaBEHCTBA,
WX CHCTEMBI Ul pEIIeHUS MaTeMaTHUeCKUX 3aJad W 3a7ad u3
pa3nuyHbIX 001acTeil HAyKH U pealbHOM KU3HH;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaduK GYHKIHH,
oOpatHast (yHKIMS, KOMIO3UIMS (YHKUMH, JUHEHHass (yHKIMA,
KBagpaTu4Hass (QyHKOHS, CTeTeHHas (QYHKOHA C  IelbIM
nokaszaTeieM,  TPUTOHOMETpUYeckHe  (yHKIuH,  oOpaTHbIE
TPUTOHOMETPHUYECKHE byHKIHH, noKazaresbHas "
jorapudmuueckasi QyHKIUU; YMEHHE CTPOUTh rpaduku (PyHKIHHA,




BBINOJIHATE Mpeo0pa3oBaHus rpaukoB PYHKINH;

yMEHHE HCIIONb30BaTh TIpapuku GYHKIUA I W3y4YCHHS
MPOIECCOB M 3aBUCHUMOCTEH MpU pPEIICHHH 3ajad U3 Jpyrux
y4eOHBIX IPEAMETOB U U3 PEeabHOW )KU3HU; BBIpAXaTh (hopMyaaMu
3aBHCUMOCTH MEX/y BeJITUUYNHAMH;

yMEHHE CBOOOJHO OIEpHPOBATh MOHATHSIMHU: YETHOCTh (DYHKIIHH,
MEPUOTUIHOCTD byHKIUH, OTrPaHUYEHHOCTH byHKIMY,
MOHOTOHHOCTh (DYHKLHUH, SKCTpeMyM (QYHKIMH, HauOojbllee U
HavMEHblIIee 3Ha4YeHUus (YHKIMKM Ha TPOMEXKYTKE; YMEHHUE
MIPOBOJIUTH UCCIEIOBaHUE (PYHKIIUY;

yYMEHHE UCIIOJIb30BaTh CBOMCTBA U rpaduKu GYHKIUHA IS peILICHUS
yYpaBHEHHIA, HEPABEHCTB M 33/a4 C MapaMeTpaMu; M300paxkaTh Ha
KOOPJMHATHOM IUIOCKOCTH MHOXKECTBAa pPEUICHUH ypaBHEHHH,
HEpPaBEHCTB U MX CHCTEM;

- YMETb CBO6OI[HO OIICPHUPOBATDH IHOHATHUAMMU:
IMoCJICA0BAaTCIBHOCTD, apI/I(bMCTI/I‘ICCKaSI mporpeccus,
ICOMCTpHUUCCKaA Iporpeccus, OECKOHEYHO Y6BIBaIOIJ_IaH
TrCOMETpHUICCKAA Imporpeccus; YMCHUC 3aaaBaTb

MOCIIEIOBATEIbHOCTH, B TOM YHCIIE C IOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

- YMeTh OMNEpHpPOBaTh MOHATHSAMH: HEMPEPHIBHOCTH (YHKINH,
aCUMIITOTHI Tpaduka (PYHKIUU, TIEpBas U BTOpas IMPOU3BOJHAS
GYHKIIUU, TEOMETPUYECKUH U (PU3NYECKUN CMBICT MPOU3BOIHOM,
nepBooOpasHasi, ONpENEICHHBIM HWHTErpaj; yMEHUE HaxOJIUTh
aCUMMTOTHI Tpaduka (QyHKIUU; YMEHUE BBIYUCISATH MPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO U KOMIIO3ULIMH (YHKIIHH,
HAXOJWTh YpaBHEHHE KacaTeNbHON K rpaduKy QyHKIUY;

yMEHHUE HCTOJIb30BaTh MPOU3BOIHYIO JJIsl HCCIIEIOBAHUS (DYHKIIHM,
JUISL HAaXOXKJIEHUSI HAWIY4IIero pEeHIeHUs B MPUKIAIHBIX, B TOM
YUCJI€ COLMATBHO-DKOHOMHYECKUX M (U3MYECKUX 3ajadax, s
ONpeNIeJICHUsI CKOPOCTU W YCKOPEHHMs; HaXOAUTh IUIOHIAAM U
00beMbl (UTYp C TMOMONIBIO HWHTErpaja; MPHUBOJUTH MPUMEPHI
MaTeMaTU4eCcKOoro MOJEJIMPOBAHUS c MTOMOIIIbIO
nudepeHIaTbHBIX YPAaBHEHHUI;

- yMeThb ONEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHUCIIO,
COTIPSDKCHHBIE  KOMIUIEKCHBIE YHCJIa, MOJYJb W  apryMEHT
KOMIUIGKCHOTO 4ucia, (opMa 3amucH KOMILIEKCHBIX YHCEeT
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(reomeTpuyeckas, TPUTOHOMETpUYECKas M anredpanveckas); yMeTh
OPOU3BOIUTH apu(pMETHUYEeCKHe JEHCTBUS C  KOMIUIEKCHBIMH
YHUCJIaMU; TPUBOJAUTH IPUMEPHI HCIIOJIB30BAHUS KOMILIEKCHBIX
YHUCEJT,

- yMeTh CBOOOJHO  OINEPUPOBATH  MOHATHUSMH:  CpE/IHEe
apudmernyeckoe, MeraHa, HanOoJbIIee U HAUMEHbIlIee 3HAYCHMUS,
pa3Max, Jucrnepcusi, CTaHJAPTHOE OTKJIOHEHHUE JUIsl OIMCaHUS
YHCJIOBBIX JAHHBIX; YMEHHUE UCCIIE0BATh CTATUCTUYECKUE JaHHbIE,
B TOM 4YHCJIE€ C [PUMEHEHHEM TrpapuuecKuX MEeTOJO0B H
JJIEKTPOHHBIX CPEACTB; TpadUUecKd HCCIEeOBATh COBMECTHBIC
HAOMIOJIEHUSI ¢ TIOMOINIbIO JMAarpaMM pacCeHBAHUS WU JIMHEWHOM
perpeccuu;

- YMeTh HAaxOJUTh BEPOSTHOCTU COOBITUH C HCIOIH30BAHUEM
rpadM4ecKuX METOJIOB; MPUMEHATh Ui PelIeHHs 33a1ad (HOpMYJIbl
CIOKEHHMSI M YMHOXEHHsS BEpOsSTHOCTEH, (OpMyily MOJHOM
BEpOsATHOCTH, (opmyny bepHymm, kKoMOWHATOPHBIE (AaKTBI U
(hopMyIbI; OIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITUH; YMEHUE
ONEpUPOBATh MOHATUSAMM: CilydailHas BEJIWYMHA, pacIpeleeHHe
BEPOSITHOCTEM, MaTeMaTUYeCKOe OXKUJAHUEe, JHUCIepCcUus U
CTaH/IApTHOE OTKJIOHEHHWE CIydyalHOM BEIMYMHBI, (QYHKIUH
pacnpezesieHuss U IJIOTHOCTH PAaBHOMEPHOTO, MOKa3aTEIbHOTO U
HOPMaJbHOTO pACIpENeTCHU; yMEHHE HCIOIb30BaTh CBOMCTBA
M3YYEHHBIX PacCHpEleNICHUH JUIsl PEIeHUs 3aJad; 3HAKOMCTBO C
MOHATUSIMHM: 3aKOH OOJIBIIMX YHCEN, METOJAbl BBIOOPOYHBIX
VICCIIEJIOBAHNM; YMEHHME NPUBOJUTH IIPUMEPHI MPOSBICHUS 3aKOHA
0O0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATUSAMH: TOYKA, MpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUH  yToJI,
JIBYTpaHHBIA  yroJl, TpPEXITpaHHbIA Yroj, IEepeceKaroluecs,
napajulefibHble W CKpEIIMBAIOIIUecs MpsMble, MapaieIbHOCTh U
NEPNEHIUKYJSIPHOCTh MPSIMBIX M IUIOCKOCTEH, Yroil MEXIy
MPSMBIMU, YTOJ MEXAY MNPSIMON U IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMU; YMEHHE HCIIONIb30BaThb IIPU  PELIEHUH  3a4ay
M3y4eHHbIEe (PaKThl U TEOPEMbl IUIAHUMETPHUH; YMEHHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKPYXKAlOIlEM MHUPE; YMEHHE ONepupoBaTh
MOHATHSIMHU: MHOTOTpaHHUK, ceveHue MHOTOI'paHHUKA,
MPaBWIbHBI MHOTOTPaHHHK, TpW3Ma, TUpaMmuaa, ¢urypa u
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MMOBEPXHOCTh BpAIICHUS, IUIUHIP, KOHYC, IIap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUYCHMsI KOHyCa M LWJIWHIpPA, MapauiebHbIE OCH
WM OCHOBaHHWIO, CEUEHHUE MIapa, MIOCKOCTh, Kacawmascs cQepsl,
MUIMHAPA, KOHYCa, YMEHHE CTPOUTHh CEYCHHE MHOTOTpaHHHUKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYpHI U MOBEPXHOCTH BpaIlCHUS,
WX CEYCHUS, B TOM YHCJIE C TIOMOIIBIO AJICKTPOHHBIX CPEICTB;
YMEHHE  TPHUMEHSTh  CBOWCTBA  TeOMETpHuYecKux  uryp,
CaMOCTOSITENILHO (POPMYIIMPOBATH OMPEICICHHS H3y4aeMbIX QUTYD,
BBIJIBUTATh THUIIOTE3bl O CBOWMCTBAX W MpPH3HAKaX T'€OMETPHUUYECKHUX
¢uryp, 000CHOBBIBATh HJIM ONPOBEPraTh HX; YMEHHUE MPOBOIUTH
KJacCcu(pUKauoo GUryp Mo pa3idyHbIM TMPU3HAKAM, BBINOIHSTH
HEO0OXOMMBIE TOTIOTHUTEIHHBIC TOCTPOCHHUS;

- yMeTh CBOOOJIHO ONEPUPOBATH MOHATHAMHU: ILIOMAAb (PUTYPHI,
0o0beM (urypbl, BeIMYMHA YIJIA, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PAacCTOSHUE MEXAY NPSIMBIMHU, PACCTOSHUE MEXIY
IUIOCKOCTSIMH,  IUIOMIaas  chephl, IUIOM@AAb  IOBEPXHOCTH
OUPaMUIBI, TPU3MBI, KOHyca, LWUIUHApa, o00BeM  KyoOa,
OpPSIMOYTOJIBHOTO  TMapajuiefienuriena,  MUPAMHUIbI,  PU3MBI,
WIMHJpPA, KOHYyCa, [Iapa; YMEHHE HAXOJUTh OTHOILEHHE 00BHEMOB
MOI00HBIX QUTYD;

- yMeTh CBOOOJHO OMEpPUPOBATH TOHSATUSMHU: JIBUXKEHHE,
MapajuiebHbI  MEPEeHOC, CHUMMETpUS Ha TUIOCKOCTH W B
IPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe MOA00US, MOI0OHbBIE
(Gurypsl; yMeHue paclo3HaBaTh paBHble U MOJO0OHBIE (UTYpPHI, B
TOM 4YHCI€ B NPUPOAE, HCKYCCTBE, AapXUTEKType; YMEHHE
HCII0IL30BaTh T€OMETPUUECKHIE OTHOILICHUS, HaXOJIUTh
reoMeTpUUYECKrUe BEIUYMHBI (UIMHA, yTOJ, TUIOIalb, 00BEM) MPHU
pelieHun 3a7a4 U3 JAPYrux y4eOHBIX MPEIMETOB U W3 peabHOM
JKH3HH;

- yMEThb CBOOOJIHO OMEPUPOBATH TMOHATHUAMH: TPIMOYTOJIbHAS
CHUCTEMa KOOpPAMHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEICHHE BEKTOpA Ha YHCIIO,
pasnokeHUue BEKTOpa Mo 0a3ucy, CKalIpHOE MPOU3BEACHHE,
BEKTOPHOE TIPOM3BENICHNE, YTOJ MEXIy BEKTOpaMH, YMCHHE
WCIIOb30BATh BEKTOPHBIA M KOOPAUHATHBIM METOJ ISl PEIICHHS
TEOMETPUUYECKUX 3aJad M 3aJad JPYyTHX Y4eOHBIX MPEIMETOB;
ONEepUpOBaTh MOHATHSIMU: MaTpuia 2x2 u 3x3, omnpeaenurtelb
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MaTpHUILIbl, TEOMETPUUECKHI CMBICI ONPEAEIUTENS;

- YMEeTb MOJEIHUpOBAaTb pEAIbHBIE CHUTyallud Ha S3BIKE
MaTEMaTHKHU; COCTABJISTh BBIPAKEHUS, YPABHEHUsI, HEPABEHCTBA U
UX CHUCTEMBI IO YCIOBHUIO 3aJa4d, MCCIEAOBATH IOCTPOCHHBIE
MOJIEJIA C UCTOJIB30BAHUEM ammapaTa areOpbl, HHTEPIPETUPOBATh
IIOJly4YEHHBIM pE3yJIbTaT; CTPOUTH MAaTEMaTHYECKHE MOJEIH C

MOMOIIIbI0 TEOMETPUYECKUX TMOHSATUH M  BEJIUYMH, pElIaTh
CBS3aHHbIE C HHUMHM TPaKTUYECKHE  3aJadyd;  COCTaBJISATh
BEPOATHOCTHYIO MOJEIb U HMHTEPIPETUPOBATH  IOJYYCHHBII
pe3yabpTaT;  peumarb — NPUKIAJHBIE  33Ja4yd  CPEJICTBAMH
MaTeMaTUYeCKOro  aHaiu3a, B  TOM  YHCJIE  COLHUAIBbHO-

SKOHOMMYECKOTO U (PU3UYECKOI0 XapaKTepa;

- yYMeHHue BbIOMpATh MOAXOIALINN METOJ JUIsl PEelICHUs 3a/auH;
MNOHUMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYECHHHM MPUPOIHBIX U
OOIIECTBEHHBIX TPOIIECCOB U SIBJICHMI; YMEHHE pAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMATHUKHU B UCKYCCTBE, YMEHUE PUBOAUTH
MPUMEPHl MATEMATUYECKUX OTKPBITUA POCCUHUCKOM W MHUPOBOU
MaTEMaTUYECKON HAyKH

OK 02
Hcnons3oBars
COBpPEMEHHBIC
CpeAcTBa  IOMCKa,
aHaym3a 17§
MHTEpHpeTanuu
uHpopManuy, u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU IS
BBITIOJIHEHUS 33734
npodeccnoHaNbHOMI
JeSTEeTbHOCTH

B o6nacTi 11eHHOCTH Hay4YHOT'O TIO3HAHMSL:

- c(hOpMHUPOBAHHOCTb MHUPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
Uajiore  KyJibTyp, CIIOCOOCTBYIOIETO  OCO3HAHHUIO
CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

- COBEpILECHCTBOBAaHUE A3BIKOBOM M YMTATEIbCKOU
KyJIbTYphl KaK CpPEICTBAa B3aHMOJICHCTBHUS MEXIY
JIIOJbMU U NTIO3HAHUS MUPA;

- OCO3HAaHUE IIEHHOCTM HAy4YyHOM JesATEeNIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATh IIPOEKTHYIO "
HCCIIEIOBATENbCKYIO I€ATEIbHOCTh HHIMBUYAIIbHO U B
rpymnme.

Osnagenue YHUBEpCAIbHBIMU y4eOHBIMU

MO3HABATENbHBIMU ACHCTBUSIMMU:

B) paboTa ¢ uHpopmauei:

- BJAJeTh HaBBIKAMU MOJIY4YeHHMS HH(MOpMALUH U3
WUCTOYHUKOB  pasHBIX  THIIOB,  CaMOCTOSITEIHHO
OCYLIECTBIISITh TOMCK, AaHaJM3, CHUCTEMAaTH3alMI0 |

- YMeThb ONEpUpOBaThb NOHATHUSAMM: pALMOHAIbHAS (QYHKIMS,
nokaszaresibHas (QYHKUUS, cTereHHas (yHKIMA, JorapupmMuuecKas
(GyHKIMS, TpUrOHOMETpUYeckne (yHKIMU, OOpaTHble (QYHKINH;
YMEHUE CTPOUTh IpauKd H3YyYEHHbIX (QYHKUMH, HCHOIB30BAThH
rpadUKu Ipy U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, PU pelIeHUN
3aJa4 U3 APYrux yuyeOHbIX IPEIMETOB U 3aJ1a4 U3 peabHON XKU3HU;
BBIpa)kaTh (POPMyJIaMU 3aBUCUMOCTH MEX/Y BEIMUYMHAMU;

- YMEThb ONEpUPOBATh MOHITHUSIMH: TOXKJIECTBO, TOXK/IECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUN U
HEpaBEHCTB, PaBHOCWJIBHOCTh ypaBHEHUMN, HEPABEHCTB U CHUCTEM,
panyoHaIbHbIE, HMpPpAalMOHAIbHBIE, I10KA3aTEIbHBIE, CTEIECHHBIE,
Jorapudmuyeckre, TPUrOHOMETPUYECKUE YPaBHEHNU S, HEPaBEHCTBA
U CHUCTEMBI; YMETh PELIaTh YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI C
MOMOIIBIO Pa3IMYHbIX MPUEMOB; pellaTh YpPaBHEHUsI, HEPABEHCTBA
U CHUCTEMBI C MAapaMETPOM; NPUMEHATH YpaBHEHMs, HEPABEHCTBA,
WX CHUCTEMBbl JUIsl pelIeHUsl MaTeMaTH4eCKHX 3aJad U 3a7ad H3
pa3nuyHbIX 001acTeil HAYKH U peabHOM KU3HH;

- yMeTb CBOOOJHO ONEpUPOBATH TMOHATUSMHU:
NapaJUIeJIbHBIM  TIEPEHOC, CHMMETpPHUsl Ha

JIBIOKEHNE,
IJIOCKOCTM W B
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MHTEpOpETani0 MHPOPMAIMK pPA3JIMYHbIX BHIOB U
(bopM npencTaBieHus;
- CcO3/laBaTh TEKCThl B pa3lIU4HbIX ¢opmarax ¢

Y4eTOM  Ha3HA4YeHUs HWHPOpPMALMKM U  IICICBOU
ayJIUTOPHH, BEIOMpast ONTUMAIBHYIO bopmy
MIPEJICTaBIICHUS U BU3YyaJIH3allH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh

uHpOpMaINH, €¢ COOTBETCTBHE NMPABOBBIM M MOPAJILHO-
TUUYECKUM HOpMaM;

- HWCHOJB30BAaTh CpEeACTBA HHGMOPMAIMOHHBIX U
KOMMYHUKAI[IOHHBIX ~ TEXHOJIOIMH B  pEIICHUHU
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U OpraHU3allHOHHBIX
3ajad C CcoOmofeHHeM TpeOOBaHMH APrOHOMHUKH,
TEXHUKU 0€30I1aCHOCTH, TUTUEHBI, peCcypcocOepeKeHus,
IIPABOBBIX U ITHUECKUX HOPM, HOPM MH(OPMAIIIOHHOMN
0e30IMacHOCTH;

- BIAJeTh HAaBbIKAMU pACIO3HABAHUS U 3allUThI
uHpOpManuy, MH(pOpMaLMOHHON 0e3omacHOCTH
JMYHOCTH

MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHHe MOA00US, IMOIO0OHBIE
(burypsl; yMeTh pacro3HaBaTh paBHbIC U MOAOOHBIE PUTYPBI, B TOM
YHuClie B MPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMETh HCIIOJIb30BATh
FeOMETPUYECKHE  OTHOILIEHUS,  HAXOJUThb  I'€OMETPUYECKHUE
BEITUYHHEI (JUTMHA, YTOJI, IJIOMAaab, 00BEM) MPU PEIICHUH 3374 U3
JIPYTUX YY4EOHBIX MMPEIMETOB U U3 pPEalbHON KU3HU

OK 03
[ImanupoBats n
pean30BhIBaTh
COOCTBEHHOE
npodeccuoHaIbHOe
Y JINYHOCTHOE
pas3BuUTHE,
MpeNPUHIMATETHC
KYIO JIeATEIbHOCTh
B

B o0mact 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHHUSI:

- - c(hopMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
ATHYECKOTO TTOBEICHHS,

- CIIOCOOHOCTH OIIEHMBATh CUTYallMI0 M MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOpPAJIbHO-
HPABCTBEHHBIC HOPMBI U IICHHOCTH;

- OCO3HaHWe JIMYHOTO BKJIaga B
YCTOHYHUBOTO OYyTIyIIEro;

- OTBCTCTBCHHOC OTHOIICHHUEC K CBOMM POAMTCIIAM U
(WM) JIpYrHMM YiI€HaAM CEMbH, CO3JaHUI0 CEMbH Ha

IIOCTPOCHHE

- yMeTb OIepUPOBATH MOHATUSIMHU: palroHaIbHbIE,
HppalOHAJIBHBIC, IMOKA3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(i)MI/I‘IGCKI/IC,
TPUTOHOMETPUUYECKHE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

- YMETHb OICPUPOBATH IMOHATHUAMU: MHOI'OIPpaHHUK, CCUYCHUC
MHOTOTpaHHMKa, KyO, Mapajuleienumnesn, MpusMa, MUpaMuia,
¢burypa 1 MoBEepXHOCTh BpAIECHUs, WINHAP, KOHYC, 1ap, chepa,
ceueHHst (UTYpBHI BpalleHHs, IIOCKOCTb, Kacaromascsi CQepsl,
IWIMHAPa, KOHYCa, IUIOIAAb MOBEPXHOCTH MHPAMM[bI, MPU3MBI,
KOHyca,  IWIMHApA,  IUlomaas  cdepbl, o0beM  KyOa,
NpSIMOYTOJIBHOTO  NapajjieNienunena,  NUPaMUIbl,  IPU3MBI,

po(ecCHOHATLHOM | OCHOBE OCO3HAHHOTO TPHHSATHS IIEHHOCTEH CEeMEWHOM | IWIMHIpA, KOHyCa, IIapa; YMEHHE H300pakaTh MHOTOTPAHHUKH H
cdepe, KU3HU B COOTBETCTBHUH C TPAAUIIUAMU HApOoAOB Poccru; | MOBEPXHOCTH BpallleHUs, HX CEYEHUS OT PYKH, C IOMOIIBIO
HCIIOJIB30BaTh Osnagenue YHUBEpPCAIbLHBIMU PEryJIATUBHBIMM | YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMETh
3HAHUSA 110 JIEHCTBUSIMU: pacmo3HaBaTh CHMMETPHUIO B MPOCTPAHCTBE; YMETh PacCMoO3HABATh
(buHaHCOBOM a) cCaMOOpTaHMU3aIIUS: MPaBUIIbHBIE MHOTOTPAHHUKH;

TPaMOTHOCTH B - CaMOCTOSATEIBHO OCYIIECTBIATH IMO3HABATENBHYIO | -  YMETh OIEPHPOBATh MOHSATUSMHU: MPSMOYTOJbHAS CHCTEMa
Pa3INYHBIX JCATCIIbHOCTD, BBIABJISATH HpO6J’IeMI)I, CTaBUTH H | KOOpAHWHAT, KOOPAHWHATBI TOYKH, BCKTOpP, KOOPAWHATHEI BCKTOpPA,
KU3HEHHBIX dhopMynHupoBaTh COOCTBEHHBIE 3a]1auu B| CKaJIsipHOE TPOW3BEICHHE, YTOJd MEXIy BEKTOpaMH, cyMmMMma
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CUTyalusx

0o0pa3oBaTeNbHON  NEATETBHOCTH M JKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOATENIBHO  COCTABJIATh  IUIAH  pELICHUs
mpoOiieMbl € y4eTOM  HMEIOLIUXCS ~ PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEINOYTCHUH;

- J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

CrocoOCTBOBaTh  (OPMUPOBAHUIO H  MPOSIBICHHIO
IIMPOKOW DJPyAUIIMA B Pa3HBIX O0NACTAX 3HAHHIA,
MIOCTOSSHHO ~ TOBBIIIATh CBOM  00pa3oBaTENbHBIN U

KYJbTYPHBIN YPOBEHb;

BEKTOPOB, MPOU3BE/ICHUE BEKTOPA HA YHUCIIO; HAXOIUTh C TOMOIIBIO
U3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEMHBI OTPE3Ka, PACCTOSIHUE
MEXIY IByMsI TOUKaMU

6) CAMOKOHTPOJIb:

- HCHOJb30BAaTh MpPHUEMBl pPe(IEKCUU s OLEHKH
CHUTYyaIll{, BBIOOpA BEPHOTO PEIICHHS,;

- - YMeTb OLCHMBaTb pPUCKH U CBOEBPEMEHHO
MIPUHUMATD PELIECHUS 110 UX CHUKECHHUIO;

B) OMOLIMOHAJIBHBIA  WHTEIUIEKT,  MPEAIoJararoimui
c(hopMUPOBAHHOCTD:

- BHYTpPEHHEU MOTHBALIHH, BKJIIOYAIOLIEHN
CTpPEMJIEHHE K JIOCTH)KEHUIO LIEJIU U YCIEXY, ONITUMU3M,
WHULMATUBHOCTb, YMEHHE JEWCTBOBaTb, HCXOAS W3
CBOHMX BO3MO>KHOCTEMH;

- OMIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh IMOHMMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYTHX, YUUTHIBATh €T0 MPH
OCYWIECTBJICHUM KOMMYHHUKAI[MHM, CIOCOOHOCTh K
COUYBCTBHIO M COIIEPEKUBAHUIO;

- COLMAJbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH
BBICTPAMBaTh OTHOLIEHHMS C JPYTMMH  JIIOJbMH,
3a00TUTbCA, TPOSBIATH MHTEPEC W pa3peuiarb
KOH(JIUKTBI

OK 04 D¢ dexTrBHO
B3aUMO/IEVICTBOBATh
U paboTarth B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOpPa3BUTHUIO, CAMOCTOATEIbHOCTH
Y CaMOOIIPEIETICHHIO;
- -OBJAJICHUE
HUCCIIEI0BATEIBLCKOM,
JIeSITENNbHOCTH;
OBnaneHue  yHHMBEpCaIbHBIMU
JIEHCTBUSMU:

6) COBMECTHAas AEATEIbHOCTD:

y4eOHo-
COILIMaIbHOMU

HaBbIKAMU
MPOEKTHOU |

KOMMYHHUKAaTHBHBIMHA

- YMETb ONEpUpOBATh TOHATUSAMU: CIy4YalHBIH ONBIT W
clly4aifHOe CcOOBITHE, BEpPOSITHOCTh CIy4YailHOrO COOBITHS; YMETb
BBIUUCIIATE  BEPOSATHOCTh C  HUCIOJb30BAHHWEM  TpapHUuecKux
METOJIOB; MPUMEHATh (DOPMYJBl CIOKEHUS U YMHOXKCHHS
BEPOSATHOCTEH, KOMOUHATOPHbIE (PAKTHI U (POPMYJIIBI IIPH pPEILICHUH
3a/1a4; OLICHWBATh BEPOSITHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO
CO CIy4alHBIMM BEJIWYMHAMH; YMEHHME NPHUBOAUTH IPHUMEPHI
ITIPOABJICHUSA 3aKOHa 0O0JIbIINX qHCeIl B IMPHUPOAHBIX n
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- TOHMMaTh W  HUCIOJb30BATh  MPEUMYLIECTBA
KOMAaH/IHOW ¥ MHIUBUIyaJIbHOW PabOTHI;
- TOpUHUMATh 1EIM COBMECTHOM  JIESTENbHOCTH,

OpPraHM30BBIBATH U KOOPJIMHUPOBATH NEHCTBUS MO €€
JOCTHKCHHUIO: COCTaBJIATH IIAH JICHCTBUMH,
pacrpeieNiiTh pPoJM C Y4eTOM MHEHUH YYacCTHHUKOB
00CyXJIaTh pe3yIbTaThl COBMECTHOU pabOThI;

- KOOPJMHHUPOBATH U BBIINOJHATH PabOTy B yCIOBUSIX

peanbHOTO0, BHUPTYAJIBHOTO HM  KOMOWHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYLUECTBJISITh IMO3UTHBHOE CTpaTEru4ecKoe
MOBEJCHUE B PA3IMYHBIX CUTyaUUsX, HPOSBIATH

TBOPYECTBO U BOOOpaKECHHE, OBITh MHUIIMATHBHBIM.
Osnanenue YHUBEpCATbHBIMHU PETYISITHBHBIMU
NEeNCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOCH:

- NpPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX JIOACH

MIPU aHAJIM3E PE3YyJIbTATOB JEATEIbHOCTH;

- NpU3HABaTh CBOE MPABO U MPaBO JAPYTHX JIIOJEH Ha

OIUOKU;

- pa3BHUBaTh CIOCOOHOCTHh MOHUMATh MHP C TO3UIHH

JPYTOro YeoBeKa

OOIIIECTBCHHBIX SIBICHUSX;

- yMeTb CBOOOJHO ONEPHPOBATH MOHATUSAMHU: CTETIEHb C IIEIIBIM
MoKaszaTeleM, KOpPEHb HaTypalbHOH CTENeHH, CTENeHb ¢
pallMOHAIBHBIM  IIOKa3aTesieM, CTENeHb C  JICHCTBUTEIbHBIM
(BeIIecTBEHHBIM) MOKAa3aTelNeM, JIoTapudM 4uciia, CHHYC, KOCHHYC
¥ TAaHTC€HC TIPOU3BOJIHOTO YHCIA;

- yMeTb cBOOOIHO ONEpUPOBATh MOHATHAMU: rpaduk QyHKIHH,
oOparHast (QyHKIHS, KOMIIO3UIMS (YHKUMH, JUHEHHas (yHKIHA,

KBazpatuyHasi  (QyHKOMsA, cTemeHHas QYHKOUS € IIEJIBIM
moKaszaTesieM,  TPUTOHOMETpUYeckhue  (QyHKIuM,  oOpaTHbIC
TPUTOHOMETPUYECKHUE byHKIMH, HOKa3aTeIbHast u

norapudmuyeckas (QyHKIHHA; YMETh CTPOUTH TpaduKu (QyHKIHA,
BBITOJIHATH peoOpa3oBaHus rpaQuKoB (PYHKIIHIA,

- yMeTh WHCIONb30BaTh rpaduku QYHKUUH U1 H3YYCHUS
IPOLIECCOB M 3aBHCHMOCTEH IpU pELICHWH 33had M3 JAPYrux
y4€OHBIX MPEIMETOB U U3 pealbHOMN KU3HU; BbIpaxarb GopMyaMu
3aBHCUMOCTH MEX/ly BeJIUUYNHAMM;

- cBOOOJHO OIEpPUPOBaTh MOHATUSAMU: YETHOCTh (QYHKIHH,
HEePUOTUYHOCTh byHKLHY, OrPaHUYEHHOCTh byHKLIHMY,
MOHOTOHHOCTh (YHKIUH, 3KCTpeMyM (YHKUIMH, HauOojblliee U
HaVMEHbIllee 3HayeHHs (YHKIUM Ha TNPOMEXYTKE;, yMETh
MIPOBOJUTH UCCIEI0BaHUE (PYHKIUH;

- yMeThb HCHOJb30BaTh CBOMCTBA W TpapuKku GYHKIMN A5
pelleHrs YypaBHEHUI, HEpaBeHCTB M 3ajJad C IapamMeTpamuy;
n300pakaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA pEIICHUM
yYpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05
Ocy1iecTBIAThH
YCTHYIO U
MMACbMEHHYIO
KOMMYHHKAITUIO Ha
roCcyJIapCTBEHHOM
si3pIke Poccuiickoit
denepanuu ¢
y4eToM
0COOCHHOCTEH
COIMAILHOTO U

B obnacTu 5cTETHYECKOTO BOCTIUTAHHUS:

- JCTEeTHYECKOE OTHOIIEHHWE K MHpYy, BKIIOYas
ACTETUKY OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CHOpTa, TpyJa 1 OOIIECTBEHHBIX OTHOIIIEHUH;

- CIOCOOHOCTh BOCHPHHHMMATH PA3HYHBIC BHIBI
UCKYCCTBAa, TPAJAULIUU U TBOPUYECTBO CBOETO U APYTUX
HapoJOB, OIIyIIaTb AMOLMOHAIBHOE  BO3ACHCTBHE
HCKYCCTBa;

- yOeXIEeHHOCTh B 3HAUUMOCTH [UIsl JIUYHOCTH H
oOmiecTBa OTEYECTBEHHOIO W MHPOBOTO HCKYCCTBa,
STHUYECKHX KYJIbTYPHBIX TPAJAUIMUNA ¥ HAPOJHOTO

- yMeThb ONEepUpOBaTh MOHATHAMM: CpeiHee apu(MeTHUecKoe,
MeauaHa, HauOojblllee U HaUMEHbIIee 3HAYCHHs, pa3Max,
JHCTIepCHs], CTAaHJAPTHOE OTKJIOHEHHE YMCIOBOro Habopa; yMeHHe
W3BJIEKaTh, UHTEPIPETUPOBATh MH(OPMALINIO, MPEICTABICHHYIO B
TabnIMIax, Ha JAMarpammax, rpadukax, OTpakalollyl0 CBOICTBa
pEeaIbHBIX TPOIECCOB M SBJIEHUM; MPEACTaBIATh HH(OpPMALHIO C
MOMOIIbI0 TaOJMIl W JAMarpamMM; HCCIIEOBAaTh CTATUCTUYECKHE
JaHHbIE, B TOM 4YHCII€ C MPUMEHEHUEM IpadUyecKuX METOJ0B U
JJIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBATH IMOHATUAMM: TOYKA, MPsMasi, IUIOCKOCTH,
IIPOCTPAHCTBO, JBYTPaHHBIA YIoJl, CKpPEUIMBAIOLIMECS MpPSMBbIE,
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KyJIbTYPHOTO TBOPYECTBA; MapajuIebHOCTh M TEPIICHANKYISIPHOCTh MPSMBIX U TUIOCKOCTEH,
KOHTEKCTa - TOTOBHOCTh K CAaMOBBIPDOKCHHIO B Pa3HbIX BUAAX | YTOJ MEXIy MPSMBIMH, YTOJI MEXKIY MPSIMON M IJIIOCKOCTBIO, YTOJ

HCKYCCTBA, CTpEMJICHHE  TMPOSIBJISATH  KAuecTBA | MEXKIY IUIOCKOCTSMH, pPACCTOSHUE OT TOYKH JIO IUIOCKOCTH,

TBOPYECKOH JINYHOCTH; paccTosiHAe MEKAY TPSIMBIMU, PACCTOSHHE MEXTY TUIOCKOCTSIMU;

OBnaseHne  yHHBEPCATbHBIMA  KOMMYHHKATHBHBIMHU | -  yYMETh HCIIOJIB30BATh MPU PEIICHUH 3a/1a4 U3YYCHHBIC (DaKThI U

JCHCTBUSMHU: TEOPEMbI TUIAHUMETPHH, YMEHHE OILICHUBATh pa3Mepbl O0OBEKTOB

a) oOmienue: OKpY’KalolIero Mupa

- OCYIIECTBJISITh KOMMYHHKAIIMM BO BceX cdepax

KHU3HH,

- pacrio3HaBaTh HeBepOalbHbIE CpeACTBa OOIICHUS,

MMOHUMATh 3HAYCHHUE COIUAIbHBIX 3HAKOB, PACIIO3HABAThH

MPEANOCHUIKA KOH(MIUKTHBIX CHUTyallMd HW CMST4aTh

KOH(JIUKTHI,

- pa3BepHYTO U JIOTHYHO HW3JIaraTh CBOI TOYKY

3pEHHMSI C MCII0JIb30BAHUEM SI3bIKOBBIX CPE/ICTB
OK 06 ITposiBnsTh - OCO3HaHUE o0y4armuMucs POCCHIICKOW | -  yMETh OICpUPOBATh TMOHSATHSAMH: TIPSIMOYTOJIbHAS CHUCTEMa
Ipa)TaHCKO- Ipa)XTaHCKOW UIACHTUYHOCTH; KOOpJMHAT, KOOPIMHATHI TOYKH, BEKTOp, KOOPJHMHATHI BEKTOPA,
MaTPUOTUIECKYIO - LeJICHANPABJICHHOE Pa3BUTUE BHYTPCHHEH MO3MIIMY | CKAISIPHOE TMPOU3BEICHHE, YIroJ MEXIY BEKTOpaMH, CyMMa
MTO3UITHIO, JUYHOCTH  HAa  OCHOBE  JIyXOBHO-HPABCTBEHHBIX | BEKTOPOB, IPOM3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOIIBIO
JIEMOHCTPHPOBATh neHHocted  HapogoB  Poccuiickoit — ®Dexpeparuu, | U3y4eHHBIX (OPMYT KOOPIWHATHI CEpeIUHBI OTpPe3Ka, pacCTOSHUE
OCO3HAHHOE HUCTOPUYECCKUX M HAMMOHAIBLHO-KYJIBTYPHBIX TPAJIUIINHN, | MEKIY IBYMS TOYKAMHU;
MOBE/ICHHE Ha dbopMUpOBaHHE CHCTEMbl 3HAYUMBIX [IEHHOCTHO-| - yMeTh BBIOMPATh MOAXOMSIIMNA H3YYEHHBIH METON  JUIS
OCHOBE CMBICIIOBBIX YCTaHOBOK, AHTUKOPPYIIIMOHHOTO | PEIICHUsT 3aJadd, pPAacllO3HaBaTh MaTeMaTHueckue (akTel |
TPaAULIUOHHBIX MHUPOBO33PEHHUs,  IPABOCO3HAHHUSA,  OSKOJOTHUYECKOHM | MaTeMaTHYeCKUe MOJENIU B TMPHUPOAHBIX U  OOIIECTBEHHBIX
OO0IIIeUeIOBEYECKUX | KYJbTYPBl, CIOCOOHOCTH CTaBUTh IEIU W CTPOUTH | SIBICHUSX, B HICKYCCTBE;
[IEHHOCTEH, B TOM KU3HEHHBIC TUTAHEI; YMECHHE TPHUBOJIUTH TMPUMEPHl  MATEMAaTUYCCKUX  OTKPBITHI
YHCIIe C Y4ETOM B yactu rpax1aHCKOro BOCITUTAHHUS: POCCUICKON 1 MUPOBOW MaTeMaTUYECKON HAYKH.
rapMOHH3AIUN - OCO3HAaHUE CBOMX KOHCTHUTYIIMOHHBIX TIpaB W | - yMETh OINEPUPOBATh MOHITHSIMH: CIIyYalHBIA ONBIT U
MEXHAIIMOHATBHBIX | 00sI3aHHOCTEH, YBaKEHUE 3aKOHA U MIPABOTIOPSIIKA; ClIy4aifHOe COOBITHE, BEPOSTHOCTh CIYyYalfHOTO COOBITHS;, YMETh
" - TIpUHATHE TPaIUITIOHHBIX HAI[MOHAJBHBIX, | BBIYUCIATE BEPOSATHOCTH C  HWCIOJB30BaHWEM  TpaduuecKux
MEXKPETUTHO3HBIX 00IIIeueTOBEUECKUX TYMaHHUCTUYECKUX M| METOJIOB; TMPUMEHATh (OPMYJIBl CIOXKEHUS €  yYMHOXCHHS
OTHOIIICHHH, JIEMOKPATHIECKHUX IIEHHOCTEH; BEPOSTHOCTEH, KOMOMHATOPHBIC (DAaKTHl U (OPMYJIBI IPU PEIICHUN
MIPUMEHSITh - TOTOBHOCTh MPOTUBOCTOSTH WJICOJIOTHH | 3ajlay; OIEHUBATh BEPOATHOCTH pPEaTbHBIX COOBITUN; 3HAKOMCTBO
CTaHIapPTHI IKCTpEMHU3Ma, HAI[MOHATIN3MA, KceHO(pOoOUH, | CO CIydalHBIMH BEJIMYMHAMHU; YMEHHE TIPUBOJHUTH IPUMEPHI
AHTUKOPPYIIMOHHO | JTUCKPUMHUHAIIMA 10 COLMAJIbHBIM, PEIUTHO3HBIM, | TIPOSBICHHUSI 3aKOHAa OONBIIMX 4YHUCed B  MPHPOAHBIX H

IO TOBEJIEHUS

PpaCcoBbIM, HAIWMOHAJIBHBIM IIPU3HAKAM;
- TOTOBHOCTL BECTHU COBMCCTHYIO ACATCIIBHOCTL B

OOIIIECTBEHHBIX SIBICHUAX




17

MHTEpEeCcax TPaXTAaHCKOrO OOIIECTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHU3alyM U JIETCKO-IOHOLIECKUX OpPraHU3alusiX;

- YMEHME B3aUMOJCHCTBOBaTh C COLUAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBHM C WX QYHKIUSAMH H
Ha3HA4YCHHEM;

- TOTOBHOCTb K TYMaHHUTapHOM M BOJOHTEPCKOU
NEeSATEIbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- cOPMHUPOBAHHOCTH  POCCUHCKON  TpaKIaHCKOM
WJEHTUYHOCTH, NaTPUOTU3MA, YBAKEHUS K CBOEMY
HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHOi,
TOPJOCTH 3a CBOM Kpail, cBOl0 PoauHy, CBOMl fA3BIK U
KYJBTYpY, IIPOILIJIOE u Hacrosuee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IEHHOCTHOE OTHOIIEHHE K TIOCYyJIapCTBEHHBIM
CUMBOJIaM, UCTOPUYECKOMY U MPUPOJHOMY HACIEIUIO,
MaMSTHUKAM, TpaauLIUAM HapoJI0B Poccun,
JNOCTHXKEeHHsIM Poccun B Hayke, HMCKYCCTBE, CIOPTE,
TEXHOJIOTUSX U TPYJIE;

- upaeWHas yOeXJAEHHOCTb, TOTOBHOCTb K CITy>KE€HHIO
u 3amute OTeuecTBa, OTBETCTBEHHOCTh 3a €ro Cynb0y;
OCBOEHHbIE O00YYarOIUMUC MEXKIIPEIMETHbIE MOHATHUS
U yHHMBepcalbHble yueOHbIE NEHCTBUS (pEryssiTUBHbIE,
MO03HABATENNbHbIE, KOMMYHUKATUBHBIC);

- cIocoOHOCTh MX HCIOJIb30BAaHUS B MI03HABATEIbHOM
u COLMAJIbHOU MPaKTHUKE, TOTOBHOCTb K
CaMOCTOATEIIBHOMY ITUIAHMPOBAHUIO M OCYLIECTBICHHUIO
yueOHOM  JeqATeNbHOCTH, OpraHu3alud  y4eOHOro
COTPYJIHUYECTBA C MEAArorMYecKUMU pPaOOTHUKAMH H
CBEpCTHUKAMH, K  Y4acTHIO B IIOCTPOECHUH
WHIUBUAYATbHON 00pa30BaTeIbHON TPAaeKTOPUY;

- OBJIQZICHHE HaBBIKAMH Y4eOHO-HCCIIe10BaTEIbCKOH,
MPOEKTHOM M COIMATILHON NEATEIbHOCTH

OK 07 - He TMpUHUMATh JIeHCTBHSA, MPUHOCSIIUE BpPEd| - YMEThb OINEPUPOBATH MOHATUAMHU: (YHKIMSA, HENpepbIBHAS
CopnelicTBOBaTh OKpY’KarollleH cpeae; GbyHKIMS, TPOU3BOAHAS, IEPBOOOpA3Has, ONpeAeIEHHbI HHTETrpal;
COXPAaHEHHUIO - YMEThb IIPOrHO3MPOBAThH HeOJaronpusTHeIe | YMETh  HAaXOAMTh  NPOU3BOAHBIE  DJIEMEHTapHBIX  (yHKIMIHA,
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OKpyKaromen 9KOJIOTMUECKHE  TOCJIEACTBUSA  INPEANPUHUMAEMBIX | MCIOJIb3Ys CIPAaBOYHBIE MAaTepUaIbl; UCCIEAOBATh B MPOCTEUIINX
cpensl, JeWCcTBUH, IPeI0TBpaIlaTh UX; ciydasx (pyHKIUMM Ha MOHOTOHHOCTb, HAaXOAWThb HAuOOJIbLIME U
pecypcocOepeXeHr | -  PaCHIMPUTh ONBIT JCATEIbHOCTH SKOJIOTUYECKOH | HauMEHbIINE 3HaYeHUs (QYHKIHNA; CTPOUTH TPapHUKH MHOTOUICHOB
10, IPUMEHSTh HalpaBJIeHHOCTH; C HCHOJb30BAaHMEM ammapaTa MaTeMaTHYeCKOro  aHallu3a;
3HaHUs 00 - pa3pabarbIBaTh IUIAH PEIICHUS IPOOJIEMBI C YUETOM | IPUMEHATh IPOU3BOJHYIO IPU PEIICHUM 3a/]ad Ha JIBUJKEHUE;
U3MEHEHUH aHaIM3a HUMEIOIINXCS MaTepHalIbHbIX U | peumaTrh MPAaKTUKO-OPUEHTHUPOBAHHbIC 33/Jadd HAa HAuOOJbILIUE U
KJIuMarTa, HEMaTepUaIbHBIX PECYpPCOB; HauMEHBIIME 3HAYEHMS, HA HAXOXKIEHHE IIyTH, CKOPOCTH U
IIPUHLIMIIBI - OCYILECTBIISIThH LieJIeHAINIPaBICHHbBIN IIOMCK | YCKOPEHHS];
OepeKIIMBOro IepeHoca  CpeACTB M CIIOCOOOB  JCWCTBUS  B| -  yMETh ONEPUPOBATH NMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE,
IIPOU3BOJICTBA, poeCCUOHATIBHYIO CPELY; no00HbIe (UTYphl B TPOCTPAHCTBE; HCIIOIB30BaTh OTHOILICHHUE
3G HEKTUBHO - yMeTh IEPEHOCUTh 3HAHUS B IO3HABATENbHYIO M| IUIOLIaJell MOBepXHOCTEH M 00BEMOB MOAOOHBIX (UIyp IpH
JeiCTBOBATh B MIPaKTUYECKYIO 00JIaCTH KU3HEAEATEIIbHOCTH; peLIeHNH 3a]1aY;
Ype3BbIUaiiHbIX - IpelaraTb HOBbIE IPOEKTHI, OLICHWBAaThb HJEH C| -  YMETh BBIUUCIATh I'€OMETPUYECKHE BEIMUYUHBI (JJIMHA, YTOll,
CUTYaLUAX MO3UIMKA HOBU3HBI, OPUTMHAIBHOCTH, MPAKTHYECKOH | IUIOIMIAAb, 0OBEM, TUIOMAb MOBEPXHOCTH), UCTIONB3YS M3YYCHHBIC
3HaYMMOCTH; (bopMyIIBl U1 METO/IbI
- JaBaTh OLIGHKY HOBBIM CHUTyallUsM, BHOCHTH
KOPPEKTHBBI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIEJSIM
TIK 1.1. - BIIAJETh METOJAAMH JIOKA3aTEJIbCTB, AITOPUTMAMHU PEMICHUS
OcymiecTBiATh - yMeThb TMEpPeHOCUTh 3HAaHUS B TNPAKTUYECKYIO | 33/Ja4; yMeHHe (OpPMYJIMpOBATh ONpEACICHUs, aKCUOMBI U
JTMarHOCTHKY 00J1acTh KU3ZHEAEATEIIbHOCTH; TEOpPEMBI, IPUMEHSATH UX, IPOBOJUTH JOKa3aTeNIbHbIE PACCyKICHUS
aBTOTPAHCIOPTHBIX | - YMETb HHTErpUPOBAaTh 3HAHMS M3  DPA3HBIX | B XOJ€ PELICHUS 3a1ady;
CPEICTB MpeIMETHBIX o0acTel; - yMEeTh ONEepUPOBaATh MOHATUSAMU: CTEIIEHb YUCIIA, JIOTapupM
- HCHOJB30BAaTh CpEeACTBA MH(MOPMAIMOHHBIX U | YMCJA; YMEHUE BBIOJHATH BHIYMCICHUE 3HAUCHUN U
KOMMYHUKAI[IOHHBIX ~ TEXHOJOTMH B  pELICHUH | TpeoOpa30BaHusl BhIPAXKEHHUM CO CTENEHAMH U Jorapudmamu,
npodeccnoHaNbHBIX 3a/1a4 C COOJII0/IEHuEM TpeOOBaHM | -  yMEThb ONEpUpOBaTh IOHATUSAMHU: KOMIUIEKCHOE  YHCIIO,
I'OCT, TEXHUKHU 0€30M1acHOCTH, TUTHEHBL, | CONPSDKEHHBIE KOMIUIEKCHBIE UHWCJA, MOIYJb U  apryMEHT

pecypcocOepexeHus, MPaBOBBIX M ITUYECKHX HOPM,
HOpM MH(OPMAIIMOHHON 06€30MaCHOCTH;

KOMIIJICKCHOT'O 4YHCJIa, @opMa 3allMCH  KOMIIJICKCHBIX YHCCJI
(FGOMCTpI/I‘-ICCKa}I, TPUTOHOMCTPHUYCCKAA U anre6pa1/1qecxa51); YMCTb

MPOU3BOIUTh  apU(METUUYECKHE JICUCTBUS C KOMIUICKCHBIMH
YUCJIAMH; TPUBOJIUTH MPUMEPHI HMCIIOIb30BaHUS KOMIUIEKCHBIX
YHUCEJT;

- yMeTh ONEepUpOBaTh MOHATHAMM: palOHaIbHas (QYHKIHA,
nokasareiabHas (pyHKUHUSA, cTeneHHas (QyHKUMs, JorapupmMudeckas
(GyHKIMS, TpUTOHOMETpUYECKHue (PyHKUMHU, OoOpaTHble (YHKIUU;
YMEHHE CTPOUTHh TIpaduKyd HM3YyYCHHBIX (YHKIWH, HCIOIB30BATH
rpaduKy IpU U3YYEHHH MPOLIECCOB U 3aBUCUMOCTEH, IPU pPEeLICHUU
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3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 PEaIbHOM JKU3HH,
BbIpa)KaTh (POPMyJIaMU 3aBUCUMOCTH MEX/Y BEIMUYMHAMU;

- YMETh pCIIaTh TCKCTOBBLIC 3aJa4X PA3HbIX THIIOB (B TOM YHHUCIIC
Ha IPOLEHTHI, JOJIM M YacTH, Ha JBH)KEHHUE, pabOTy, CTOMMOCTh
TOBapOB M YCIyr, HAJIOTH, 3aJaud M3 o00JacTU yHpaBICHUS
JUYHBIMU M CEMEWHBIMU (MHAHCAMM); COCTABIIATH BBIPAKECHHUS,
YpaBHEHHUs, HEpPaBEHCTBA M HUX CHUCTEMBbl IO YCJIOBUIO 3aJauH,
HCCIIEI0BATh IIOJIy4YE€HHOE pelieHue u OLICHUBATH
IPaBJOIN0I00HOCTh PE3yJIbTATOB;

- yMeThb ONEepUpPOBaTh MOHATHAMH: CpeiHee apu(METHUECKoe,
MenuaHa, HauOoJbllee M HaUMEHblIee 3HAYeHUs, pas3Mmax,
JUCIepCus, CTaHJApTHOE OTKJIOHEHUE YHUCIIOBOTO Habopa; yMeThb
U3BJIEKaTh, MHTEPIPETHUPOBATh MH(OPMALMIO, NPEACTABICHHYIO B
TabIMIax, Ha auarpammax, rpadukax, OTPaKAMIIyI CBOWCTBA
peabHbIX MPOLIECCOB M SIBICHUH; MPEICTABIATh MHPOPMALUIO C
IIOMOIIBIO Ta6JII/III H guarpamm; HUCCICA0BATH CTATHUCTUYCCKUC
JIaHHbIe, B TOM YHCIIE€ C NMPUMEHEHUEM rpadUyecKuX METOIO0B U
JJEKTPOHHBIX CPE/ICTB;

- yMeThb ONEpUpPOBAaTh MOHATUAMH: CIy4yaillHbII OOBIT U
clly4aiiHOe COOBITHE, BEPOSTHOCTh CIy4allHOIO COOBITHS; YMEHHUE
BBIUUCIIATH BEPOSTHOCTb C  HCIOJIBb30BaHUEM TpaduyecKux
METOJIOB; TMPUMEHATh (DOPMYJBI CIOKEHUS U yYMHOXKCHHS
BEPOSTHOCTEH, KOMOMHATOpHBIE (DaKThl U (HOPMYJIBI IPU PELICHUN
3a1a4; OLUCHUBATH BCPOATHOCTH PCAJBbHBIX CO6LITPII>1; 3HAaKOMCTBO
CO CIy4YalHBIMM BEJIMYMHAMH; YMEHHME NPHUBOAUTH IPHUMEPHI
IIPOABJICHUSA 3aKOHa 0O0JIBIINX YHUCEII B MIPpHUPOAHBIX n
OOIIIECTBEHHBIX SBICHUSAX;

- YMETH ONCPUPOBATH NOHATUAMMH: TOYKaA, MpsAMas, IJIOCKOCTD,
MIPOCTPAHCTBO, [BYTPaHHBIA YIOJ, CKpPELIMBAIOLIMECS MPSMBIE,
MapajuIeIbHOCTh U MEPIEHINKYJAPHOCTh MPSAMBIX M IIJIOCKOCTEM,
YTOJI MEXAY MPSMBIMHU, YTOJI MEXIY NPSIMON U IUIOCKOCTBIO, YIOJ
MCXKAY IIIIOCKOCTAMH, PACCTOSAHHUEC OT TOYKHM OO0 IINIOCKOCTH,
paccTOsiHUE MEXAY INPSIMBIMH, PACCTOSHUE MEXAY IJIOCKOCTSMU;
YMCHHE HCIIOJB30BATh IMPU PCUHICHUH 3aaa4 HW3YYCHHBIC (baKTBI n
TEOpEeMbl IUIAHUMETPHH;, YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKpYKaroIlero Mupa;

- YMETb ONEpUPOBATH MOHITHSIMH: MHOIOTPAHHUK, CEUYEHHE
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MHOTOTpaHHHMKa, KyO0, Mapajulesenumnesn, IMpu3Ma, UpaMuia,
¢Gurypa 1 MoBEepXHOCTb BpAllECHUs, WINHAP, KOHYC, 1ap, chepa,
ceueHHst (QUTypbl BpalleHHs, IJIOCKOCTb, Kacaromascsi cgepsl,
LIWIAHIPA, KOHYCa, IUIOINAJb IOBEPXHOCTH INHPAMHIBI, NPU3MBI,
KOHyca,  IWIMHApa, [miomans  chepsl, o0beM  KyOa,
OPSMOYTOJIBHOTO  MapaJIeJIeNuIea,  HOUPaMUIbL,  IPU3MBI,
LWIMHIpa, KOHYCa, 11apa; yMEHUE U300pa)kaTb MHOTOTPAaHHUKHU U
IIOBEPXHOCTH BpalICHUS, MX CEYECHHS OT pPYKH, C IIOMOIIBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJICKTPOHHBIX CPEACTB; YMEHHUE
pacro3HaBaThb CUMMETPUIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh
IIPABWJIBHBIE MHOTOI'PAaHHUKU;

- YMETb BBIYMCIATH F€OMETPUYECKHE BEIMYUHBI (JUIMHA, Yrod,
IUIOIA/Ab, 00BEM, IUIONIA/lb TOBEPXHOCTH), UCIIONIb3Ysl U3YYEHHBIE
(hOpMYJTBI 1 METOJIBI;

- YMeTb OIEpHUpOBaTh MOHATHAMM: IPSAMOYIOJbHAas CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJsIpHOE TPOM3BEIEHHUE, YIOJ MEXAY BEKTOpPaMH, CyMMa
BEKTOPOB, IIPOU3BEJICHNE BEKTOPA HA YUCJI0; HAXOJUTh C IIOMOIIIBIO
U3yUYeHHBIX (OPMYJT KOOPIMHATHI CEPEIUHbI OTPE3Ka, PACCTOSHUE
MEX/1y ABYMS TOUKAMH;

- yMeThb BbIOMpAaTh MOAXOAAIIMN M3Y4YEHHBIM MeTOoJ s
pelieHrs 3ajadyd, paclo3HaBaTb MaTeMaTH4eckue (axkTel U
MaTeMaTHYeCKUe MOJEIM B MPUPOAHBIX U  OOIIECTBEHHBIX
SIBIIGHUSIX, B  HCKYCCTBE; yMEHHE TNPUBOAUTH  MPUMEpPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUICKOI 51 MUPOBOU
MaTeMaTHYECKOW HAYKH.

- YMETb OIEpUpOBaTh IOHATUSAMU: OIpPENEICHUE, aKCUOMa,
TEOpeMa, CIEICTBHE, CBOMCTBO, IIPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKHU; yMEHUE (POPMYIHPOBATH 0OpaTHOE
U TPOTUBOIOJOXKHOE YTBEP)KIEHHE, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, UCIOJIb30BaTh METO MaTEMaTHUYECKON MHIYKIUH;
MIPOBOJIUTH JOKA3aTEIbHbIE PACCYKIEHUS IPH PEIICHWH 3a]ad,
OLIEHUBATh JIOTHYECKYIO TPaBUIIBHOCTb PACCYKICHUI;

- YMETh ONEepUpOBATH MOHATUSMHU: MHOXKECTBO, IIOJIMHOKECTBO,
olepanyy HajJ MHOYKECTBAMH; YMEHHE HCIIOJb30BaTh TEOPETUKO-
MHOXECTBEHHBIN almapaT sl ONHMCAHUS PEAIbHBIX IPOLIECCOB H
SBJICHUM MU pELIeHUH 33734, B TOM YHCJIE M3 JPYTUX Y4eOHBIX
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MPEAMETOB;

[IK 1.4.
Pa3pabatbiBath u
OCYIIECTBIATh
TEXHUYECKUE
IIPOLIECCHI
YCTaHOBKH
JIOTIOJIHUTEIBHOIO
o0opy10BaHus Ha
aBTOTPAHCTIOPTHBIE
CpeacTBa.

- CaMOCTOSTEIbHO (bopmynHpoBaTh u
aKTyaJIU3upoBaTh  NpoOJieMy, paccMaTpuBaTh  €e
BCECTOPOHHE;

- YCTaHABIMBATh CYLICCTBEHHBIH NpPU3HAK WM
OCHOBAaHHMS Ui  CpaBHEHUS, KIacCHPHUKAIUU U
0000I1IeHHS;

- OmpeaeNsATh  LEeNM  JEATENbHOCTH,  3a/1aBaTh

mapaMeTphl U KPUTEPUH MX JTOCTHKCHHUS,
- OILICHHUBATH COOTBETCTBHEC pe3yJII)TaTOB
OLIEHUBATh PUCKH MOCIIECICTBHUI ACATEILHOCTH,
- BIJIaJI€Th HaBBIKAMU pa3pelleHus: IpodiieM;
- QHAJIM3MPOBATh TMOJyYCHHBIE B XOJC PpCIICHHS
3a1a4u pe3y.HI>TaTI>I, KpI/ITI/I‘-IeCKI/I OILICHHUBATH nux
JOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

- - yMeThb TMEPEHOCHUTh 3HAHUSA B MPAKTUYECKYIO
00J1aCTh )KU3HEACATEIBHOCTH;

LeJIsIM,

- yMeTh UHTETPUPOBATH 3HAHUA U3  Pa3HbBIX
MpeAMETHBIX 00J1acTel;
- BBIABHUIAaTh HOBEBIE HJIew, npearaTh

OPHUIMHAJIBHBIC MTOAXOAblI U PCIICHUA, U CIIOCOOHOCTH X
HUCIIOJIBb30BaHHUA B HpO(l)CCCHOHBIJ'ILHOﬁ IIPpaKTUKE

- BIAJETh METOAAMHU JI0KAa3aTEJbCTB, aJTOPUTMAMU PpEIICHUS
3ama4y; yMeHue (OpPMYJIUPOBATH OIpPEICICHUS, AKCHOMBI U
TEOPEMBI, IPUMEHATH UX, IPOBOJUTH J0KA3aTEIIbHBIC PACCyKICHUS
B XOJI€ PEUICHUS 3a/1a4;

- yMeTh OIEpPHpPOBATh MOHATUSMH: CTENEHb YHUCIa, Jorapupm
YHClia;  yMEHHWE  BBINOJHATH  BBIYMCICHHE  3HAYEHHUH U
npeoOpa3oBaHusl BBIPAKEHUH CO CTENEHAMU U JorapupmMamu,
npeoOpa3oBaHus JPOOHO-PAIOHATBHBIX BEIPAKCHHH;

- yMeTh ONEpUpOBATh MOHATHAMHU: (DYHKIHSA, HENpepbIBHAS
(byHKIMS, TPOU3BOIHAS, IEPBOOOPA3Has, ONPEICIICHHBI HHTErpall;
YMETh  HaxOAHWTh IPOWU3BOAHBIC DIEMEHTApHBIX  (DYyHKIHIA,
WICTIONB3Ys CIPAaBOYHBIE MaTepUalibl; MUCCIENOBAaTh B MPOCTEHIINX
ciydasix (pyHKIMM Ha MOHOTOHHOCTh, HAaXOIHWTh HAMOOJBIIME U
HavMEHbIINE 3HAYCHUS! (PYHKIMH; CTPOUTH Ipa)uKd MHOTOUJICHOB
C MCIIOJIb30BAaHMEM arlapara MaTeMaTHYeCKOro aHaIn3a;

- YMEThb ONEpPHpOBaTh IOHATUSAMH: palMOHAIbHAsA (QyHKIHS,
nokaszareiabHas (YHKUUS, CTeTeHHass QYHKIHA, JOorapupMUUecKas
(GyHKIMS, TpUTOHOMETpHUYecKue (QyHKUUH, oOpaTHble (QYHKLUU;
YMEHHE CTPOUTHh TIpaduKd HM3yYCHHBIX (YHKIWH, HCIOIB30BATH
rpaduKy Ipy U3yYE€HUH MPOLIECCOB U 3aBUCUMOCTEH, IPU PELIeHUN
3aJa4d U3 APYruX yu4eOHBIX MPEIMETOB H 3a/1a4 U3 peabHON KU3HM;
BBIpa)kaTh (POPMyJIaMU 3aBUCUMOCTH MEX/Y BEIMUYMHAMU;

- yMeTh pellaTh TeKCTOBBIE 33aJjaul pa3HbIX THIOB (B TOM YHCIE
Ha TPOICHTHI, JTOJM W YacTH, Ha JBUKEHHE, PadOTy, CTOMMOCTH
TOBAPOB W YCIYI, HAJIOTH, 3aJa4d U3 00JacTU YIpaBICHUS
JAYHBIMH M CEMEWHBIMH (PUHAHCAMH); COCTABIISATH BBIPAKCHHUS,
YpaBHEHMs, HEPAaBEHCTBA M HX CHUCTEMBI IO YCIOBHMIO 3a/1ayH,
HCCIIeIOBATh MOJTyYeHHOE pelieHne " OLIEHUBATh
MIPaBONOI00HOCTh PE3YJIbTATOB;

- yMeTh ONEepUpOBaTh TOHATHIMH: CpeIHee apu(METHUECKOe,
MeaMaHa, HauOousiblllee W HaWMEHbIee 3HAYeHHs, pa3Max,
JIMCTIEPCHsI, CTAaHJApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMeTh
U3BJIEKaTh, UHTEPIPETUPOBATh MH(OPMAIIHMIO, MPEICTABICHHYIO B
Tabnuiax, Ha auarpamMmax, rpadukax, OTpakarollyl0 CBOWCTBA
peasbHBIX MPOLIECCOB M SIBJICHUMN; MPENCTaBIATh MH(POPMALMIO C
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MOMOIIbI0 TaOJHMIl W JAMarpamMM; HCCIIEOBAaTh CTATUCTUYECKHE
JaHHBIC, B TOM 4YHCJE C NMPUMEHEHHEM I'paMyecKHX METOJO0B U
AJIEKTPOHHBIX CPEJICTB;

- YMEThb ONEepuUpoBaTh MOHATUSAMH: CIyYailHBIH OIBIT |
cilydaifHoe COOBITHE, BEPOSITHOCTD CIIy4alfHOTO COOBITHS; YMEHHE
BBIYHCIIATE  BEPOATHOCTh C  HUCIIOJIB30BAHHUEM  TpadHuecKUX
METOZIOB; TMPHUMEHATH (DOPMYJBI CIOXKEHHS M  YMHOXCHHS
BEPOSTHOCTEH, KOMOUHATOPHBIE (PAKTHI ¥ (POPMYIIBI MIPH PEIICHUH
3a7a4; OLCHHWBATh BEPOSTHOCTH DPEABHBIX COOBITHH; 3HAKOMCTBO
CO CIy4YalHBIMM BEJIMYMHAMH, yMEHUE MPUBOAUTH MPHUMEPHI
NPOSBICHUS 3aKOHa OOJIBIIMX 4YWCEl B  HPUPOIHBIX |
OOIIECTBEHHBIX SBIICHUSIX;

- YMEThb ONEpPHPOBaTh MOHATUSMH: TOYKA, MPsMas, IIOCKOCTH,
IPOCTPAHCTBO, JBYIPAHHBIM YTroJ, CKPEUIMBAIOIIUECS MpPSIMBIE,
HapauIeIbHOCTh M MEPICHIUKYSIPHOCTD MPSMBIX M IIOCKOCTEH,
YroJl MEXIY MPSIMBIMH, YTOJ MEXAY MPSIMOH U ITUIOCKOCTBIO, YOI
MEXJ/y IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH [0 IUIOCKOCTH,
paccTosiHie MEXIy NPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTSIMH;
yYMEHHE HCIIOJIb30BaTh NPH PEUICHUH 3aj1ad M3y4eHHble (akThl U
TEOpPEMbI TUITAHUMETPHH, YMEHHE OLEHUBATh pa3Mepbl O0OBEKTOB
OKPY’KaIOIIero MUpa;

- yMeTh OIEpPHPOBATH TNOHSATHSAMH: MHOTOTPAaHHHK, CEYCHHE
MHOTOTpaHHMKa, KyO, Mapajuleienumnesn, MOpusMa, OUpaMuia,
¢burypa U MOBEPXHOCTHh BpPAIICHUs, IIWIMHAP, KOHYC, 1map, chepa,
ceueHHst (QUrypbl BpalleHHs, IUIOCKOCTb, Kacaromasicsi cgepsl,
HWIMHAPA, KOHYCA, IUIOMAAbh MOBEPXHOCTH MHPAMHIIBI, TPU3MBL,
KOHyca,  LWIMHIpa,  IUlomags  cdepbl, o0beM  Kyoba,
MpSIMOYTOJIBHOTO  TapaJUieNienuena,  MAPAMUIBI,  TPU3MEI,
HWIMHApA, KOHYyCa, [1apa; yMEeHUue M300pakaTb MHOTOTPaHHUKU U
MOBEPXHOCTH BpAIllEHUs, WX CEYEHUS OT pPYKH, C MOMOIIBIO
YEepPTEeKHBIX WHCTPYMEHTOB U 3JEKTPOHHBIX CPEJCTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IMPOCTPAHCTBE; YMEHUE PACIIO3HABATh
MIPaBUIIbHBIE MHOTOTPAHHUKHY;

- yMETh ONEpHpOBATh MOHATUSMH: JBIKCHHE B MPOCTPAHCTBE,
noIo0HbIe (UTyphl B TPOCTPAHCTBE; MCIIOJIB30BaTh OTHOILEHUE
wionaed moBepxHocTell M 00beMOB NOJOOHBIX GUTYp MpHU
peLIeHUH 3a]1ay;
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- YMETb BBIYMCIATH N€OMETPUYECKHE BEIMUYUHBI (JUIMHA, Yrod,
IUIOIAAb, 00BEM, IUIOLIA/lb TOBEPXHOCTH), UCIONb3Ysl U3YUYECHHBIE
(hOpMYyJIBI 1 METOJIBI;

- YMETb OIEpHUpOBaTh MOHATHAMH: MPSAMOYIOJbHAs CUCTEMA
KOOpAMHAT, KOOPAMHATBHl TOYKH, BEKTOp, KOOpPJAMHATHI BEKTODa,
CKaJsIPHOE TPOM3BEIEHHUE, YIOJ MEXAY BEKTOpPAMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO; HAXOAUTH C IIOMOIIBIO
M3YyYEHHBIX (HOPMyYJTT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHHE
MEXIy IByMS TOYKaMU;

- YMeTb BbIOMpATh MOAXOMALIMN HW3YYEHHBI METOJ JUId
peleHus 3ajaud, paclo3HaBaTb MaTeMaTHdeckue (akTbl U
MaTeMaTUYeCKUe MOJEIM B MPUPOAHBIX U  OOLIECTBEHHBIX
SBJIICHUSAX, B  HCKYCCTBE, yMEHHME IPUBOAUTH  IPUMEpPHI
MaTeMaTUYECKUX OTKPBITHH pOCCUICKON u MUPOBOU
MaTEMaTHYECKON HAYKH.

- yMeTb CBOOOJHO ONEpUPOBATh IOHATUSAMHU: COYETaHHE,
[IEpPEeCTaHOBKA, YHCJIO COYETAHUH, YHUCIO MEPecTaHOBOK; OMHOM
HpioTOHa; yMeHHME TPUMEHSATh KOMOWHATOpHBIE (aKThl H
paccyXIeHus Ul pELICHUs 3a/1a4;

- YMETh ONEPUPOBATH IMOHATUAMM: HATypAJIBHOE YHCIIO, LEN0e
YUCJIO,  OCTAaTOK [0  MOAYJI,  pPalHMOHAIbHOE  YHCIIO,
MPPALMOHAIBHOE YHWCJIO, MHOXKECTBA HATypaJbHBIX, LEIbIX,
palMOHAJIBHBIX, ACHCTBUTEIBHBIX YHCEI; YMEHUE HCIIOIb30BaTh
MPU3HAKU  JIEJIMMOCTH, HAaUMEHbIIMH OOIMH  JenuTenb |
HavMeHblllee ollee KpaTHoe, anroput™M EBkiuza mpu peuieHun
3a/1a4; 3HAKOMCTBO C Pa3jJW4HbIMM IO3ULHUOHHBIMM CHUCTEMaMH
CYMCIICHHUS,;

- YMeTb CBOOOJIHO ONEpPUPOBATH MOHATUSMU: CTENEHb C IIEJIBIM
[I0Ka3aTeleM, KOPEHb HATypaJbHOM  CTEIEHH, CTENEHb C
palroOHANBHBIM  ITOKa3aTelIeM, CTENeHb C JCHCTBUTEIbHBIM
(BelleCTBEHHBIM) TIOKa3aTesIeM, JOrapu(mM Yuciia, CHHYC, KOCUHYC
Y TAaHT'€HC TPOU3BOJIBHOTO YUCIIA;

- YMEThb ONIEPUPOBATH IMOHATUAMU: TOKIECTBO, TOKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa yYpaBHEHUN U
HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUH, HEPABEHCTB U CHUCTEM,
palroHaNbHbIE, WPPALMOHAIBHBIE, IOKAa3aTEJIbHbIE, CTEIICHHBIE,
JorapupMUUECKUe, TPUTOHOMETPHUECKUE YPaBHEHHUs, HEPAaBEHCTBA
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Y CHUCTEMBI; YMEHHE peIllaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
IIOMOILBIO PA3JIMYHBIX PUEMOB; pelllaTh YPaBHEHUs, HEPABEHCTBA
U CHCTEMBI C MapaMeTpoM; NMPUMEHATh ypaBHEHMS, HEPAaBEHCTBA,
UX CHUCTEMbI AJI pELICHHs MaTeMaTM4YeCKMX 3ajad M 3a1ad U3
pa3nuyHbIX 001acTeil HAYKH U PEATbHOM KU3HH;

- yMeTb cBOOOJIHO ONEpUpOBaTh MOHATUAMU: rpaduk QyHKIMH,
oOparHast (DyHKIHS, KOMIO3UIMS (YHKUMH, JUHEHHas (yHKIHA,
KBagpaTu4Has (YHKIOMS, CTerneHHas (YHKUUS C  IeJbIM
IoKas3aTejaeM,  TpUTOHOMeTpudeckue  (QyHKIOUM,  OOpaTHbIE
TPUTOHOMETPHUYECKHUE byHKIMH, noKa3areiabHas u
norapudmuueckas GyHKIUMU; YMEHHE CTPOUTH rpapuku QyHKUIUH,
BBITIOJIHATH MPe0OpazoBaHus rpaduKoB (PyHKITHIA;

YMEHUE MHCIOJIb30BaTh rpaduku (GYHKIMA A0 U3y4YeHHS
IPOIIECCOB M 3aBHCHMOCTEH TpW pEUICHWH 337ad W3 JAPYTHX
y4eOHBIX IPEAMETOB U U3 peaibHON KU3HU; BbIpaXXaTh GopMyIaMu
3aBHCUMOCTH MEX/y BEITMUNHAMH;

yMEHHE CBOOOJHO ONEpPUPOBATH MOHATUSAMM: YETHOCTh (DYHKIHH,
NePUOTUIHOCTh byHKIHH, OTPaHUYECHHOCTH byHKIMY,
MOHOTOHHOCTb (DYHKIMM, SKCTpEeMyM (YHKLUH, HauOosbliee U
HaMEHbIIee 3HAa4eHUs (QYHKIUKM Ha TPOMEKYTKE, YMEHHE
HPOBOJUTH UCCIIEOBAaHUE (DYHKIINH;

YMEHHE HCIIOJIb30BaTh CBOMCTBA U TpauKy (PYHKIUI IS peIeHHs
YpaBHEHM, HEPABEHCTB U 33/a4 C MapaMeTpaMu; M300paxkaTh Ha
KOOPJAMHATHOW IIJIOCKOCTM MHOKECTBA PEUICHUH YpPaBHEHMIA,
HEpPaBEHCTB U MX CHCTEM;

- yMeTb CBOOOIHO OTIEPUPOBATH TIOHSATHSIMH:
HOCJIEI0BATENbHOCTb, apupmMeTHyecKas nporpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEYHO yObIBaromias
reoMeTpuyecKas nporpeccus; yMeHHue 3a1aBaTh
MOCTIEIOBATEIPHOCTH, B TOM YHCJIE C TMOMOIIBIO PEKYypPPEHTHBIX
hopmy;

- YMeTh OIEpHpOBaTh MOHATHSIMH: HENPEPHIBHOCTh (GYHKINH,
acUMIITOTHl Tpaduka (QyHKUIUHM, TepBas M BTOpas MPOU3BOJHAS
(GyHKIMU, T€OMETpUYECKUNH U (PU3NYECKUN CMBICT MPOU3BOJIHOM,
nepBooOpa3Has, OINpEAeNICHHBI HMHTErpayl; yMEHHUE HaxXOIHUTh
acUMNTOTHI Tpaduka GyHKIUU; YMEHUE BBIYUCIATH MPOU3BOIHbBIE
CYMMBI, TPOM3BEACHHUS, YACTHOIO M KOMIIO3UIMU (DYHKIIHH,
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HAXOJUTh YPaBHEHHUE KacaTeIbHOU K rpaduky QpyHKINH;

YMEHHUE UCIOJIb30BATh IPOU3BOAHYIO Ul UCCIEN0BaHUSA (DYyHKIMH,
JUIsL HAXOKJEHUS HAWIy4dllero pelieHuss B IPUKIATHBIX, B TOM
qucae COLMATbHO-DKOHOMUYECKUX M (U3MYECKHUX 3ajadax, i
ONpEe/ICNIEHUs] CKOPOCTH M YCKOPEHHS; HaXOAMTh IUIOLIaaud U
00beMbl (UIyp C IOMOILIBIO MHTErpaja; MPUBOAUTH IMPUMEPHI
MaTeMaTH4ECKOIo MO/IETTUPOBaHUS c IIOMOUIbIO
Qg depeHInanbHbIX ypaBHEHUH;

- YMETb OIIEpUPOBaTh IOHATHUAMH: KOMIUIEKCHOE 4YHCIIO,
CONpPSKEHHbIE KOMIUIEKCHBIE YHUCJAa, MOJYJb M  apryMEHT
KOMILUIEKCHOT'O 4ucia, (opMa 3amUCH KOMIUIEKCHBIX YHUCEN
(reomeTpuueckas, TPUrOHOMETpUYECKAs U anredpanyeckas); yMeTb
OPOM3BOJIUTh apu(METHUECKUue JeHCTBUS C  KOMIUIEKCHBIMHU
YHUClIaMU; TPUBOJAUTH IPUMEPHI HCIOJIB30BAHUS KOMILIEKCHBIX
YHCElL;

- yMeTb CBOOOJHO  ONEpUPOBATH  TMOHATUSAMU:  CpEIHEE
apupmeTHuecKoe, MeiuaHa, HauOoJIblIee 1 HAaMMEHbIIee 3HAUYCHMUS,
pa3Max, JucrHepcusi, CTaHJApPTHOE OTKJIOHEHHUE JUIsl ONUCaHUS
YHCJIOBBIX JAaHHBIX; YMEHHUE UCCIIEJOBATh CTATUCTUYECKUE JaHHBIE,
B TOM UHCIE€ C TMPUMEHEHHEM TpapuiyecKuX METOAOB U
JIEKTPOHHBIX CPEICTB; TpaUuecKu MCCIEeJOBaTh COBMECTHBIE
HaOJIOJICHUs C TIOMOIIBI0 JUArpaMM pPAacCEUMBAaHMS U JIMHEHHOU
perpeccuy;

- YMeThb HAaxOJUTh BEPOSITHOCTU COOBITUH C MCIOJIb30BAHUEM
rpadM4ecKuX METOJI0OB; MPUMEHATh Ui pelleHus 3a1ad (GopMyJIbl
CIOKEHMSI M YMHOXEHHSI BEpOsTHOCTEH, (OpMyily MOJIHOMI
BEpOSATHOCTH, (popmyny bepHymnn, KomMOMHATOpHBIE (akThl U
(hopMyIIbl; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHM; yMEHUE
OIEpUpPOBATh IMOHATHAMM: CilydaiiHas BEJIWYMHA, PACIpelecHHE
BEPOSTHOCTEHM, MaTeMaTHyecKkoe OXUJaHHWe, JUCIEepCcHus U
CTaHJApTHOE OTKJIOHEHHE CIIy4allHOW BEIMYUHBI, (YHKIUU
pacnpesesieHuss U TUIOTHOCTH PaBHOMEPHOIO, IOKa3aTeJbHOIO U
HOPMaJIbHOTO PACIpPENEICHUIM; yMEHHME HCIOIb30BaTh CBOMCTBA
W3Y4YEHHBIX pacIpeleleHUil A pelleHus 3a/aad; 3HaKOMCTBO C
MOHATUSAMHU: 3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOYHBIX
WCCIIEIOBaHMM; yMEHUE MPHUBOJIUTH NMPUMEPHI MPOSBIECHUS 3aKOHA
OOJIBIIINX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;




26

- yMeTh CBOOOJHO ONEpUPOBATh MOHATHUSAMH: TOYKA, MpsIMasd,
IUIOCKOCTh, ~ NPOCTPAHCTBO, OTPE30K, JyY, IUIOCKUH  yro,
JBYI'PDAHHBIA  yroj, TPEXI'PaHHBIA yroj, IepeceKaroluecs,
napajjelbHble M CKPELIMBAIOIIMECs MpsMbIE, MapauIeIbHOCTh U
NEPIEHAUKYISIPHOCTh MPSIMBIX W IUIOCKOCTEH, Yol MEXIy
OPSAMBIMH, YTOJI MEXAYy MpsIMOH U IJIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMH; YMEHHE HCIOJb30BAaTh TMPH PEHICHWH 3a1ad
M3ydeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE OLICHHBAThH
pa3Mmepbl OOBEKTOB B OKPYXKAlOIEM MHUPE; YMEHHE OIEepUpOBaTh
MOHATHUSMHU: MHOTOTpaHHUK, ceueHue MHOTOTPaHHUKA,
NpaBWIbHBI MHOTOTPaHHUK, NpU3Ma, nUpamuaa, ¢urypa u
MIOBEPXHOCTh BpAILCHHUS, IIMIIMHADP, KOHYC, map, chepa, pa3BepTKa
IIOBEPXHOCTH, CEYEHUs KOHyca M LWIMHApA, NapayielibHble OCH
WIN OCHOBAaHMIO, CEYEHHE IIapa, MIOCKOCTh, Kacaromascsi cepsl,
LWIMH/APA, KOHYCa; YMEHHE CTPOUTh CEUYEHHUE MHOIOIpaHHMKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYpPBI M TIOBEPXHOCTH BPAILCHHS,
UX CEYEHHUs, B TOM YHUCIE C IOMOIIbIO 3JIEKTPOHHBIX CPENCTB;
YMEHHE  TpPHUMEHSATh  CBOMCTBA  TeOMETpHYecKHx  uryp,
CaMOCTOSITENILHO (POPMYJINPOBATH OIPEEIICHHs U3ydaeMbIX QUryp,
BBIJIBUTATh THUIIOTE3bl O CBOMCTBaX W NMPHU3HAKAX T'€OMETPHUUYECKUX
¢uryp, 060CHOBBIBATH WJIM OINPOBEPraTh MX; YMEHHE NPOBOAUTH
Kimaccu(ukanuioo (GUryp 1O pa3iIMYHBIM IPH3HAKAM, BBITIOIHSTH
HE0OXO0IMMbIE JIOTIOTHUTENbHBIE TTOCTPOCHUS;

- yMeTh CBOOOJHO ONEPUPOBAThH MOHITHIMH: TUIOMAIb (PUTYPHI,
o0beM (QUryphl, BEIMYMHA YIJIa, PACCTOSHUE OT TOYKH JO
TUIOCKOCTH, PACCTOSHUE MEXKIy MPSIMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMHM,  IUJIOMIagb  cepbl, IUIOMAAb  MOBEPXHOCTU
NUpaMHIbl, TPU3MBI, KOHyca, LMWJIMHApa, 00beM KyOa,
NpSIMOYTOJIBHOTO  NapajjieNienunena,  NUPaMUIbl,  TPU3MBI,
MWINHAPA, KOHYyCa, IIapa; yMEHUEe HaXOAWTh OTHOIIEHHE 00BEMOB
oJI00HBIX (uUryp;

- yMeTh CBOOOJHO OIEPHPOBATH TMOHSTHUSMHU: JBIDKEHHE,
napajyieNIbHblii  MEePeHoC, CUMMETpHs Ha IUIOCKOCTU U B
MPOCTPAHCTBE, IOBOPOT, INpeoOpa3oBaHHe MOA00US, MMOI0OHbBIE
¢burypsl; yMeHHe pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYDHI, B
TOM 4YHCIEe B TIpUPOJAE, HCKYCCTBE, apXUTEKType; YMEHHE
UCIOJIb30BATh TreOMETPHUECKUE OTHOILICHHMS, HAXO/IUTh
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TreOMETPUUYECKUE BETUYMHBI (UIMHA, yTOJI, TUIOHIA/lb, 00BEM) MPHU
pelIeHrr 3aJad U3 JPYTUX Y4eOHBIX MPEJAMETOB U M3 pealbHOMN
KU3HHU;

- yMeTb CBOOOJHO OINEpPUPOBATH MOHITUSAMH: MPSMOYTOJIbHAs
CHUCTEMa KOOPAMHAT, BEKTOp, KOOPAMHATHI TOYKU, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOpa Ha YHCIIO,
pa3okeHue BeKTOopa 1Mo 0a3ucy, CKalsipHOE NPOHM3BEACHUE,
BEKTOpPHOE TMPOM3BEJICHUE, YroJl MEXIy BEKTOpaMH;, YMEHHE
UCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIM METOA ISl PELICHUS
FEOMETPUUYECKUX 3aJlad M 3a/]ad JPYruX Y4eOHBIX MPEIMETOB;
ONepupoBaTh MOHATHSAMU: MaTpuia 2Xx2 u 3x3, onpeaeauTenb
MaTpPHIIbI, FEOMETPUUECKHUI CMBICIT OTIPECITUTEIIS;

- YMeTh MOJEIHpPOBATh pEAIbHBIE CHTyalldd Ha  S3bIKE
MaTE€MaTUKH; COCTaBIIATh BBIPAKCHUS, YPAaBHECHUsI, HEPABEHCTBA U
UX CHCTEMBl IO YCIOBHUIO 3aJaud, HCCIEAOBATh IMOCTPOCHHBIE
MOJIEJIA C MCIOJIb30BAaHUEM ammapara ajareOpbl, MHTEPIPETUPOBATH
MOJyYEHHBI pe3yNbTaT; CTPOUTH MaTeMaTHUYeCKUEe MOJIEIH C

IOMOIIBI0 I€OMETPUYECKUX IOHATUM U  BEJIMYMH, pEIIaTh
CBA3aHHBIC ¢ HHUMM IIPAaKTUYECKHE  3aJayd; COCTaBJIATH
BEPOSITHOCTHYK0 MOJEIb M HHTEPHPETHPOBATH  IOITYYEHHBIN
pe3ynbTar; pemiatb  NpPUKIAAHBIE  3a4a4u cpencTBamMu
MaTeMaTHYeCKOr0  aHajau3a, B TOM  YHCIE€  COLHUAIBHO-

OKOHOMHYCCKOTO " q)HSI/I‘ICCKOFO XapakTepa,
- YMCHUEC BI)I6I/IpaTB HOI[XOI[?[HII/Iﬁ MCTOI JJIA pCHICHUSA 3a1a4M,

IK 3.3.
Ocy1iecTBIAThH
npueM 1 00paboTKy
peKIamManuii ot
notpeOuTenei.

- yYMeTh TIEPEHOCHTh 3HAHHUS B
00J1aCTh JKU3HEAEATEILHOCTH,
- yYMeTh  HUHTETpUpPOBATH
MpeIMETHBIX o0acTel;

- WCIONB30BaTh CpeACTBAa HWH(MOPMALMOHHBIX U
KOMMYHHKAITMOHHBIX ~ TEXHOJIOTHH B PEHICHUH
npodeccHoHaNBHBIX 33/1a4 ¢ COOII0IEHUEM TPpeOOBaHMIA
I'OCT, TEXHUKHU 0€e30I1acHOCTH, TUTHCHEI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM,
HOPM HHGOPMAIIMOHHON O€301TaCHOCTH;

MMPAKTUYCCKYIO

3HaHUA nus3 Pa3HbIX

- yMeTb OIepUPOBATH MOHATUSIMHU: palroHaIbHbIE,
MppalnroHabHbIE, TIOKAa3aTeNbHbIE, CTETIEHHBIE, JIOTapu(pMUYECKHe,
TPUTOHOMETPUUYECKHE YPAaBHEHNS U HEPABEHCTBA, UX CUCTEMBI;

- YMeThb ONEpUpOBaTh TOHATHSIMU: MHOTOTPAaHHHK, CEUYCHHE
MHOTOIpaHHHMKa, KyO0, mMapajuleienumnesn, IMpusMa, UpaMuia,
¢burypa U MOBEPXHOCTh BpAIICHUs, IMIMHAP, KOHYC, 1map, chepa,
ceueHHst (QUrypbl BpalleHHs, IJIOCKOCTb, Kacaromascsi cgepsl,
HWIMHAPA, KOHYCA, IUIOMAbh MOBEPXHOCTH MHPAMHIIBI, TTPU3MBL,
KOHyca,  IWIMHApa, [miomans  chepsl, o0beM  KyOa,
MpSIMOYTOJIPHOTO  TapaJUieNienunena,  MAPAMHAIBI,  TPU3MEI,
HWINHApA, KOHYyCa, 11apa; yMEeHue M300pakaTb MHOTOTPaHHUKU U
MOBEPXHOCTH BpAIllEHUs, WX CEYEHUS OT pPYKH, C MOMOIIBIO
YEepPTEe)KHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEThb
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pacro3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE; YMETh PaCIO3HABATh
IIPABWJIBHBIE MHOTOI'PAaHHUKU;

- YMETb OIEpUPOBATh IOHATHAMU: INPSIMOYIOJIbHAs CUCTEMA
KOOpAMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpA,
CKAJLIPHOE IPOU3BEICHUE, YIOJ MEXAY BEKTOpPAMH, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTH C IIOMOILBIO
M3YyYEHHBIX (HOPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSIHHE
MEXKAY IBYMs TOYKAMHU
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2. CTpyKTYypa U copepxxaHue 001eo0pa3oBaTe/IbHOH IUCHUIIIMHBI

2.1 O0bemM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Buna yue0Hoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHON NPOrPAMMBI M CUHUILIIMHBI 340
1. OcHOBHOE co/Iep:KaHMe: 278
TEOPETUUYECKOE 00YUCHHE 116
MPAKTUYECKUE 3aHSATHUS 162
B T. 4. KOHTpOJIbHBIE pa0OTHI 24
2. IlpodeccHoHATILHO-OPUEHTHPOBAHHOE COACPIKAHUE 52
TEOPETUUYECKOE 00YUCHHE 2
MPAKTUYECKUE 3aHSATHUS 50
B T. 4. KOHTpOJIbHBIE paOOThI -
IIpome:xxyTouyHas arrecranus (3K3aMeH) 10
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2.2. Tematnueckuii maaH u coaepxkanue nuciuiuinabl OY [1.07 «MaremaTukay»

Conep:xxanue yuyeOHOro Mmarepuasia (0OCHOBHOE M PO(ecCHOHAJILHO-

HaumenoBaHue Ne Buna O0bem | Dopmupyembie
OpPMEHTHPOBAHHOE), JIA00PATOPHbIE M MPAKTHYECKHE 3AHATHS,
Pa3/ieJioB M TeM | 3aHATUS | 3aHATHS . 4YacoB | KOMIIETeHIUH
HWHIMBHYAIBHBIH MPOEKT (ecJU MpeyCMOTPEHbI)
1 2 3 4
OcHoBHOe coJepKaHue
Tema 1. IloBTOpEeHMe Kypca MATEMATHKH OCHOBHOI LIKOJIbI 22
Cojeprkanue yueOHOro Matepualia (OCHOBHOE M MPO()eCCHOHAIBHO - OPHEHTHPOBAHHOE)
2 = 1 JI [lenu 1 3a/1a4M IPU U3yUYEHUU MAaTEMATUKU 2
2 S 2 [1p3 Uwcna 1 BeluKclIeHus. BeipaxkeHust U mpeodpa3oBaHus 2 OK-01, OK-02,
2 2 3 I[Ip3 |T'eomMeTpHs HA IUIOCKOCTH: BUABI IVIOCKUX GUIYP U MX IJIOILAIH 2 OK- 03, OK-04,
z 5 = 4 Mp3 | [paKkTHKO-OPHEHTHPOBAHHDIE 3212491 B Kypce reOMeTPHH HA ILIOCKOCTH 2 OK-05, OK-06,
S
== 5 5 J1 [IpOCThIE MIPOLIEHTHL, Pa3HbIE CIOCOOBI UX BHIYHCIICHUS 2 OK-07,
E = E 6 ITp3 | CiioskHBIC MPOIIEHTHI 2 TIK 1.1, TIK 1.4,
= § 7 [Ip3 | JIunelinble, KBaipaTHbIe, APOOHO-JIMHEIHbIC YpaBHEHHs U HEPAaBEHCTBA 2 IIK 3.3
- o 8 JI CucreMbl TMHEHHBIX YPAaBHEHHUH U CIOCOOBI MX pPELLICHUs 2
g g 9 [Ip3 | Cucrembl HETMHEWHBIX YPABHEHUI M HEPABEHCTB U CIOCOOBI UX PELICHUs 2
P o
= 10 JI @ynkun, ux coiictea. CriocoObl 3a1anus QyHKIUA 2
11 ITIp3 | KonTpospHas pabota 2
Tema 2. Ctenenu u kopHu. CteneHHasi pyHKuus 18
Conepxanue yueOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBLHO - OPHEHTHPOBAHHOE)
12 JI KopHu n-#i creneHy U3 yucia 1 ux cBoiictBa. ApupMeTHyecKrii KOPEHb. 2
E‘ 13 [Ip3 | I[Ipeobpa3oBaHue pallMOHAIBHBIX U UPPALIMOHATIbHBIX BHIPAYKEHUH. 2
e = CreneHn ¢ palUOHAIBHBIMU TIOKa3aTelsiMHM, HUX cBoWcTBa. CremeHu ¢ OK-01. OK-02
< g 14 J JNEHUCTBUTENBHBIM  TOKazareneM. lloHsaTe crenmeHM ¢  HMppalMOHAIBHBIM 2 OK- 03’ OK-0 A:
= = noKasaresjem ’ ’
s . OK-05, OK-07
5 = 15 I1p3 [TpeobpazoBaHme BRIpAXKEHUN, COAEPIKAIINX CTCTICHH 2
§ s 16 JI CrenenHas ¢pyHKUus, ee rpagyK U CBOICTBa 2 IK 1.1, TIK 1.4,
O 3 17 T PaBHOCHIBHOCTh HMPPALMOHANBHBIX ypaBHEHMH M HEPAaBEHCTB. MeTOIbl HX 2 TIK 3.3
S\ § pelieHus
= =
= 0O 18 [Ip3 | Pemienue uppanmoHaibHbIX YPABHEHUH 1 HEPABEHCTB 2
= 19 o3 Hcnonb30BaHne CBOWCTB CTENEHHOW (GYHKIMM MpH pPELIEHUH YypaBHEHUU U 5
P HEPaBEHCTB
20 IIp3 | KonTponbHas padboTa 2
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Tema 3. [loka3aTenbHast PyHKIIUA 18
= Cojeprkanue yueOHOro Matepualia (OCHOBHOE M MPO()eCCHOHAIBHO - OPHEHTHPOBAHHOE)
g 21 JI [oka3zarenpHast QyHKIMS, ee rpaduK U CBOWCTBA. 2
=4 29 o3 [IpumeHnenne moxaszatrenbHOW (QYHKIWU. PeleHne mokazaTelbHBIX YypaBHEHUUH 2
& P (GYHKIMOHATIBHO-TPAPHUECKIM METOJIOM OK-01, OK-02,
E 23 IIp3 | PemeHue noKkas3aTelbHbIX yPaBHEHUI METOIOM ypaBHUBAHUs MOKa3aTeseil 2 |OK- 03, OK-04,
= 24 Tp3 PemreHne noxasaTesbHBIX YpPABHEHUN METOJIOM BBEICHUS HOBOU IEPEMEHHOM, 5 OK-05, OK-07
E (YHKIMOHATIbHO-TPapUUECKUM METOOM. MK 1.1, IK 1.4,
2 25 JI Pemenue nokasareabHbIX HEPABEHCTB 2 MK 3.3
= 26 I1p3 Pemrenne nokasaTenbHBIX YpaBHEHHI 1 HEPABEHCTB 2
::' 27 [1p3 PelreHue cucreM nokasaTebHbIX YPaBHEHHUI 2
o 28 Tp3 Pemenne moka3aTenbHBIX YpAaBHEHHM M WX CHUCTEM, PEIICHHE IMOKA3aTeNbHBIX 5
= HEPABCHCTB
= 29 IIp3 | KonTponbHas pabora 2
Tema 4. Jlorapugmel. Jlorapudpmudeckas pyHkuus 30
Conepxanue yueOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBLHO - OPHEHTHPOBAHHOE)
- 30 JI Jlorapudm umcna. JlecaTHUHBIN U HATYypaIbHbINA JOrapu@Mmbl, YUCIIO € 2
g 31 [1p3 OcHoBHOE JIorapu(hMUIECKOE TOXKISCTBO. BeIumcienue oraprudma 2
2 32 JI CaoiictBa norapudmon. Oneparus JorapuGMUpOBaHHMSL. 2
E 33 [Ip3 | HeiicTBus c norapudmMamu 2
'g‘ 34 [TIp3 | [IpeobpazoBanue JorapuGMuUIEcKUx BublpaxceHI/Iﬁ 2 OK-01, OK-02,
g i} 35 JI Jlorapudmuueckas q)yHKufm U €€ CBOMCTBA 2 OK- 03, OK-04,
S £ 36 JI ['paduk norapudmMudeckoit GpyHKIIH 2 OK-05, OK-07
? g 37 T Ilonartue norapupmuueckoro ypaBHeHus. Omnepanuss HOTEHIMPOBAHUS. 2
z OcCHOBHBIE METOJIbI pelIeHHs JIOTapu(MHUUECKUX YPAaBHECHHN IIK 1.1, TIK 1.4,
'g‘ < 38 [Ip3 | Pemenue norapudMudeckux ypaBHEHU METOIOM NOTEHIIMPOBAHUS 2 IIK 3.3
= 39 [1p3 Pemenne norapugmMuueckux ypaBHEHHI METOJ0OM BBEJICHUS] HOBOM IIEpEMEHHOM 2
5 40 [Ip3 | Pemenue ypaBHeHUH U HEpPaBEHCTB (PYHKIIMOHAIBHO-TPA(QUIECKUM METOOM 2
E a1 Tp3 AJ'IFOpI/ITMV pellIeHusl CUCTeMbl ypaBHEHUN. PaBHOCHIIBHOCTH JIOTapu(pMHUYECKHX 2
= YpaBHEHHUI U HEPABEHCTB
3 42 Ip3 |[pumenenue jgorapupma 2
= 43 I[Ip3 | Jlorapu¢dmuyeckasi cnupajib B npupojae. Ee matemaTuyeckue cBoiicTa 2
44 ITIp3 | KonTpospHas pabota 2
Tema 5. OcHoBbl TpUronomerpum. Tpuronomerpuyeckue pyHkunuu 40

OK-01, OK-02,
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Conepskanue yueOHoro Mmareprana (OCHOBHOE M MPO(ecCHOHATBHO - OPHEHTHPOBAHHOE) OK- 03, OK-04,
45 1 Pagnannas Mepa yriaa. BpamarensHoe aBukenue. CHHYC, KOCHHYC, TaHI€HC M 2 OK-05, OK-07
E KoTaHreHc ynciaa. OCHOBHBIE TPUTOHOMCTPHUUICCKHUEC TOKACCTBA MK 1.1.TIK 1.4
5 46 1 3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHI'€HCOM OJIHOTO U 2 K 3: 3’ o
z TOTO K€ yIia
-i- 47 I1p3 Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCHHYC, TAHT€HC M KOTAHTEHC yTJIOB 5
§ ou-a
3 48 I1p3 DopMyIIbI TPUBECHUS 2
; 49 JI CuHycC, KOCHHYC U TAaHI'€HC CyMMBI U Pa3HOCTH JBYX YIJIOB 2
E 50 Jl CHHYC ¥ KOCHHYC JBOHHOTO yriia. Popmyibl NOIOBUHHO20 Ylld. 2
§ 51 Mp3 [IpeoOpazoBaHue TPUTOHOMETPHUYECKHX BBIPAKECHUH MO (OPMYJiaM CyMMBI H JJBOWHOTO )
= yria
= 57 1 [IpeoOpazoBanue CyMMBI ¥ pa3HOCTH TPUTOHOMETPUUYECKUX (DYHKIIUH B MMPOU3BENCHUE U 2
ﬁ- obOpaTHas 3amaJa
- 53 [Ip3 | I[Ipeobpa3oBaHus TPUTOHOMETPUUYECKUX BhIPAXKEHUN 2
= 54 JI CaoiicTBa M rpad)K TPUTOHOMETPUIECKHUX (PYHKITHI 2
S 55 [1p3 [Ipocreiimume nmpeodpa3oBanus rpadUKOB TPUTOHOMETPUUECKUX (PYHKITHIMA 2
§ 56 Mp3 Hcnosb3oBanue CBOICTB TPUIOHOMETPHYECKUX pyHxuumit B 5
S npo¢eCCHOHAIBHBIX 3a/1a49aX
= 57 T Oo6parnbie TpuroHoMmeTpudeckue ¢yHkuuu. [IpocTeiinime TpUuroHoMeTpudecKue 5
= YpaBHCHHUSA
2 58 [Ip3 | Pemenuie mpocTelMX TPUTOHOMETPUUECKUX YPABHEHUH. 2
% 59 [Ip3 | OcHOBHBIE METObI PEIICHUs] TPUTOHOMETPUYECKUX YPAaBHEHHH. 2
o 60 [Ip3 | PenieHune TpUrOHOMETPUUECKUX YPABHEHUM 2
"g 61 JI [Ipocreiiye TPUroHOMETPUUECKHE HEPABEHCTBA 2
= 62 [Ip3 | Cucremsl NpocTEHIINX TPUTOHOMETPUYECKHX YPaBHEHUH 2
B~ 63 [1Ip3 | PemeHne TpUTOHOMETPUYECKUX YPAaBHEHHIA U HEPABCHCTB 2
64 IIp3 | KonTponwHas paborta 2
Tema 6. KoMiiekcHbIe YncIIa 8
o Conepkanue yueOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBHO - OPHEHTHPOBAHHOE) OK-01. OK-02
_ E 65 T HouHHTI/Ie KOMILIEKCHOTO yncia. AnreOpanyeckas (popMa KOMIJIEKCHBIX YHCET U 2 OK- 03’ OK-0 4
cg % 3 JeMCTBHS ¢ KOMILJIGKCHBIMU YK CIIaMU B asireOpandeckoi hopme _ OK-0 5” OK-07 ’
= S E 66 T Tpuronomerpuueckas u nokasareiabHast (pOpPMbI KOMITJIEKCHBIX YHCET U IeHCTBUS 2 MK 1.1, TIK 1.4,
- I K 3.3
§ 67 [Ip3 | IIpumMepsl HCIIOJIB30BAHNS KOMIUIEKCHBIX YHCEIN 2
68 [1Ip3 | BeimosjHEeHWE pacueToB C MOMOUIHI0 KOMIUIEKCHBIX YHCEI 2
Hroro 3a cemectp | 136
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Tema 7. KoopauHaThl 1 BEKTOPbI 14
Conepskanue yueOHoro Mmareprana (OCHOBHOEC M MPO(ecCHOHATBHO - OPHEHTHPOBAHHOE)
= 69/1 1 JlexapToBbl KOOpAMHATHI B IIpocTpaHcTBe. [IpocTeimme 3a1a4n B KOOpAMHATAX. 2
= Paccrosinrie Mexay ABYMs TOUKaMH, KOOPJIUHATHI CEPEAMHbI OTPE3Ka
g 70/2 1 Bexkropsl B pocTpancTBe. JelicTBus Haa BekTopaMu. CKalasipHOE TPOU3BEICHUE 2 OK-01, OK-02,
=
=z BEKTOPOB OK- 03, OK-04,
s = Kommianapueie BekTOpbl. PaznoskeHune BeKTOpa MO TPEM HEKOMIUIAHAPHBIM OK-05, OK-07
S £ 71/3 IIp3 2
§ 2 BEKTOpaM IIK 1.1, IIK 1.4,
o 79/4 I3 KoopaunaTsl BeKTOpa, CKaISIPHOE MPOU3BEICHHE BEKTOPOB B KOOPIUHATAX, YOI 2 K 3.3
3 P MEXJ1y BEKTOpaMu
& 73/5 IIp3 | PemeHne NpakTHKO-OPHMEHTHPOBAHHBIX 33124 HA KOOPAMHATHOI NJOCKOCTH 2
74/6 IIp3 | Pemenue 3a1a4 Ha KOOPAMHATHI M BEKTOPbI 2
757 [1p3 KonTponbHas pabota 2
Tema 8. IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE 24
Conepxanue yueOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBLHO - OPHEHTHPOBAHHOE)
76/8 T OcCHOBHBIC TIOHATHUSI U AKCHOMBI CTEpEOMETpHH. B3anMHOE pacronokeHue JByX 5
" MpsIMBIX B pocTpaHcTBe. [Ipu3HaK U CBOMCTBO CKPEIIMBAIOIIMUXCS MPAMBIX
= 7719 JI [TapamiensHOCTh IPSIMON | TIOCKOCTH. [Ipu3HaK u CBOWCTBA. 2
2 28/10 I3 Pemenune 3amauy Ha TOpUMEHEHHWE aKCUOM CTEPEOMETPUU U UX CIEACTBHUIA, 9
> P apaJUIeIbHOCTh IPSAMOU U TNIOCKOCTH
S @ = OK-01, OK-02,
= & 79/11 JI [TapannenpHble mockocTu. [Ipu3HaK u cBOMCTBA. 2
= S OK- 03, OK-04,
= = 80/12 [1p3 Pemenue 3amau mo treme 2 OK-05. OK-07
% g 81/13 1 [lepneHquKyIsipHBIE TIPSIMBIE. HepnevH)meJmpHOCTb NpsIMOM M IIJIOCKOCTH. 5 K 1_1’, MK 1.4,
= 9 [Tpu3HaK nepneHauKyIIPHOCTH NPSIMON M IJIOCKOCTH.
= K 3.3
= £ 82/14 JI [lepnenukynsip u HaknoHHas. TeopeMa o TpexX NepneHIUuKYIsIpax. 2
o':o 83/15 [Ip3 | Yron Mexay npsiMOM U INIOCKOCTBIO0. YT0JI MEXKY MIIOCKOCTIMU 2
g 84/16 T [eprienuKyIsipHBIE TIIOCKOCTU. [IpU3HAK MEPIEeHAMKYISIPHOCTH TUIOCKOCTEH. 5
o PaccTosiHus B TPOCTPAHCTBE.
o
85/17 IIp3 | Pemenne crepeoMeTpuYecKHX 32124 NPAKTHYECKOTO COAEPKAHNS 2
86/18 ITIp3 | Pemienue 3amay 2
87/19 ITIp3 | KonTpospHas pabota 2
Tema 9. Ilpon3Boanas GyHKIMH, ee IPUMEHEHHE 40
o9 Conepkanue yueOHOro Marepuana (OCHOBHOEC H MPO(ecCHOHATBHO - OPHEHTHPOBAHHOE) OK-01, OK-02,
o E ;i = Ompenenenne YMCIOBOM MOCIEA0BATEILHOCTH, €€ CBOMCTBA M CIIOCOOBI 3ajaHUsI. OK- 03, OK-04,
g 2 § % 88/20 T Omnpenenenue  mpeAesa  MOCIENOBATEIbHOCTH.  BpluncieHue  mpenenoB 2 OK-05, OK-07
S 2 < E nocnenosarenbHocTel. [penen pynkunm Ha 6eckoneunocTu. [lpeaen ¢pyHKIuU B I[IK 1.1, IIK 1.4,
2 z & TOUKE. [IK 3.3
= 89/21 JI [Tpupamenne aprymeHTa M GYHKIMHU. 3aadd, KOTOPhIE MPHBOSAT K TOHSTHIO 2
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npousBogHON.  OmnpeneneHue  NPOU3BOJHOW.  AJNTOPUTM  BBIYMCIICHUA
MIPOU3BOAHOMN
90/22 [Ip3 | Popmyasl nuddepenuuponanust. [IpaBuna quddepeHnmpoBanus 2
91/23 I1p3 JludbdepennmpoBanue GyHKImMi 2
92/24 [1p3 Crnoxnas QyHKIMS U ee TPOU3BOIHAS 2
93/25 I1p3 JludbdepennmpoBanue GyHKImMi 2
94/26 [1Ip3 | [Ipou3BoaHbIE BBICIINX HOPSIIKOB 2
[Tonsatue HempepbiBHON ¢yHKIuH. CBoiicTBa HemnpepbBHOW (yHKIUH. CBS3b
95/27 J MEXIY HEIPEepPhIBHOCTEI0O M TU(PPEpEeHINPYEeMOCThI0O (DYHKIUM B TOYKE. 2
ANropuTM pelieHHsl HEpaBEHCTB METOJJOM MHTEPBAJIOB
96/28 mp3 I'eomeTpuyeckmii cMbICJI MPOU3BOAHON (YHKIMH. YpaBHEeHHe KacaTeIbHOI 5
K rpapuky QyHKunu
97/29 [1p3 HaxoxaeHnue ypaBHeHHUs KacaTelbHOU K rpaduky HyHKIIUU 2
98/30 IIp3 | Pusuueckuii CMbICJ NPOU3BOIHOI B MPo(ecCHOHAIBHBIX 3a/1a4ax 2
99/31 JI Bo3pacranue u yobiBanue GyHKIHUHA. TOYKH IKCTpEMyMa 2
CootBeTcTBHE 3HaKa BTOPOU MPOU3BOJHOM BBITYKJIOCTH (BOIHYTOCTH) (PYHKIIUU
100/32 JI Ha OTpe3Ke. 3aJaul Ha MaKCUMyM U MUHUMYM. [louamue acumnmomsl, cnocoowvl 2
ux onpeoeneHus
101/33 Tp3 Anroputm HCCIIE/10BAHNS (GYHKIMH M TOCTPOEHHUs €€ Tpaduka C IMOMOIIBIO 9
MIPOU3BOIHOM
102/34 p3 ITocTpoenne rpadgpukoB MHOIOYJIEHOB ¢ HCIOJb30BAHHEM ammnapara 5
MaTeMaTHYeCKOro aHaJIn3a
103/35 [Ip3 | HccnenoBanue GpyHKIMIA ¥ TOCTPOCHUE TpadUKOB 2
104/36 [Ip3 | Haumenbuiee u HauboJblee 3HaUeHUE QYHKIUU 2
105/37 p3 Haxoxnenne onTUMAJBLHOIO pe3yjbTaTa ¢ MOMOUILI0 NPOM3BOAHOI B 5
NMPAKTHYECKHX 3a/1a4axX
106/38 [Ip3 | Pemenwne 3a/1a4 Ha MPOU3BOIHYIO M €€ TPHUMECHCHUS 2
107/39 ITIp3 | KonTpossHas pabota 2
Tema 10. [lepBooOpa3Hasi U HHTErpaJ 16
Conepxkanue yueOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBHO - OPHEHTHPOBAHHOE)
108/40 JI IlepBooOpasHas u ee cBoricTBa. HeomnpeneneHHbli HHTErpall U ero CBOMCTBA 2
OK-01, OK-02,
109/41 [Ip3 | Haxox1eHue HeolpeaeeHHOro nHTerpaia. Tadauia HHTerpaioB 2 OK- 03. OK-04
Tema 10. OmnpeneneHHbI HHTETPaJ, €ro TeoMeTpuyeckuil u puzndeckuii cmbici. CBoicTBa ’ ’
110/42 J . 2 OK-05, OK-07
[lepBoobpaznas omnpezaeneHHoro uurerpaita. Popmyna Hetotona-JleiOnuma
= MK 1.1, [IK 1.4,
Y MHTETpal 111/43 [1Ip3 | Boruncrnenue onpeaeneHHOro uarerpaia no ¢popmyse Hetorona-Jleibuuma 2 IIK 3.3
IIpuvMeHeHne omnpeaeeHHOrN0 MHTErpaja K BBIYHCIEHHI0 IUIOIIAei '
112/44 JI 2
IUIOCKUX (puryp
113/45 IIp3 | Pemenue 3a1a4 Ha BbIYHCJIEHHUE IUIOMIaAel MUIOCKUX GUIYp, 00bEMOB TeJl 2
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114/46 IIp3 |IlpumMepbl NpMeHEHHUsI MHTErPAJIOB B (pU3HKe U TeOMEeTPHH 2
115/47 IIp3 | KouTpomsHas pabora 2
Tema 11. MHOrorpaHHMKHM M TeJIa BPallleHUsI 46
Cojeprkanue yueOHOro Matepualia (OCHOBHOE M MPO()eCCHOHAIBHO - OPHEHTHPOBAHHOE)
116/48 T [lonarue mMHOrOrpaHHuKa. ETo 3eMeHThI: BepIIMHBI, peOpa, rpaHu, 1UaroHaib. 5
Ceuenue. Boinykiible U HEBBITYKIIbIC MHOTOIPAHHUKH
[Tonstue npusmsel. Ee ocHoBanus n 00koBble rpaHu. Beicota npusmsl. Ilpsamas u
117/49 JI 2
HaksIoHHas mpusMa. [IpaBunbhas npusma. Ee ceuenue
[Mapannenenunen, cBOcTBa MPSAMOYTOJILHOTO Hapaienenunena, kyo. Ceuenue
118/50 1 2
Ky0a, mapaienenumnena
IMupamuna u ee snementsl. Ceuenue mnmpamuiel. [IpaBuibHas nHupamuia.
119/51 JI 2
YcedeHHasi nupamMuaa
® 120/52 [1p3 [Tnomaap 00KOBOW M MOJTHOW MOBEPXHOCTU MPU3MBI, MUPAMUIBI 2
E 121/53 [1Ip3 | Pemenue 3a1a4 Ha MHOTOTPaHHUKH 2
= 199/54 T CumMeTpusi OTHOCHTENBHO TOYKH, NPSAMOH, Iuiockoctu. Cummerpusi B KyoOe, 5
% napajuiesienuIese, pu3Me, TUpaMuIe
= 123/55 I[Ip3 | Cummerpus B npupojae, apXUTEKType, TEXHUKe, B ObITY 2
E 124/56 T Eﬁgfgf;aHHH Il('[(}));lBI/IJIBHOFO MHOTOTpaHHHKA. CoiicTBa MPaBUIIHHBIX 5 OK-01, OK-02,
> 125/57 Mp3 |[Pemenue 33124 NPUKJIATHOIO XapaKTepa 2 85 0053’ OOI£< 6074’
= 0, U~
= 126/58 T Humunap m ero snemeHTsl. CedeHue mumHApa (MapauieTbHOE OCHOBAHHWIO U 5 K 1.1, [IK 1.4,
- ocn). PazBepTka nuiaMHapa K 3.3
? 197/59 T Konyc um ero osmementol. CedeHne KoHyca (MapajuielbHOE OCHOBAHUIO H 5 ’
5 poxosilee Yepe3 BEepUIMHY), KOHMUYeckHe ceueHus. Pa3BepTka KoHyca
g 128/60 IIp3 | Pemenue 3a1a4 NPUKJIATHOTO XapaKkTepa 2
- 129/61 JI Yceuensslil konyc. Ero oOpasyromias u BeicoTa. CeueHne yCeueHHOT0 KOHyca 2
—
3 130/62 T [Tap u cdepa. Bzaumuoe pacrnosnoxenue cepsl u miockoctu. CeueHnue 1mapa, 2
= cepsl
= 131/63 [Ip3  |Pemenne 3a1a4 1o Teme 2
Ilonarue 06 o0beme Tenma. OO6beM Kyba W MPSIMOYTOJIBHOTO Mapasliesienunesa.
132/64 J 2
O6beM mpu3Mbl U IIHHAPa. OTHOLIEHHE 00bEMOB MOJOOHBIX TEJl.
133/65 [Ip3 | OOGbeMbl UpaMuIbl B KOHyCa 2
134/66 I1p3 O6mwem mapa. [Tnoma m moBepXHOCTEH Tesl BpallleHHs 2
135/67 [Mp3 | KomOuHAIMK MHOTOTPAHHUKOB M TeJl BPALICHHUS 2
136/68 mp3 Hcnoab3oBanne KOMOMHANMI MHOTOTPAHHMKOB M TeJ BpalleHHs B 5
MPAaKTHKO- OPHEHTHPOBAHHBIX 3a/a4ax
137/69 [Ip3 | Pemenue 3a1a4 Ha IJIONIAM OBEPXHOCTEH M 00BEMBI TEl. 2
138/70 IIp3 | KouTpomwHas pabora 2
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Tema 12. MHoxecTBa. Jj1eMeHTHI TeOpuH rpagos 8
5 Conepskanue yueOHoro Mmareprana (OCHOBHOEC M MPO(ecCHOHATBHO - OPHEHTHPOBAHHOE) OK-01, OK-02,
- 139/71 J1 [TonsTre MHOkecTBa. ITogMHOMkecTBO. Onepanuy ¢ MHOKECTBAMU 2 | OK- 03, OK-04,
‘;' g5 E_ .g. 140/72 Ip3 Onepanun ¢ MHOKeCTBaMu. Pellienne NpuKJIAIHBIX 32124 2 OK-05, OK-07
= %2385 | 14u73 IIp3  |Tonsrue rpada. Ces3HbI rpad, AepeBo, WHKI rpad Ha MIOCKOCTH 2 |IIK1.1,TIK 1.4,
= g s " 142/74 o3 Onucanue peaIbHBLIX CHTYAllMii € NOMOINBI0 MHOKecTB. Ilpumenenue 5 IIK 3.3
P rpad)oB K pelIeHNI0 32124
Tema 13. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUHU BEepPOSITHOCTEH 20
Cojeprkanue yueOHOro Matepruasia (OCHOBHOE M MPO()eCCHOHAIBHO - OPHEHTHPOBAHHOE)
143/75 JI OcHoBHbIE NOHATUS KOMOMHATOPUKH. [lepecTaHOBKH, pa3MeElIeHUs], COUETaHUs 2
5 = 144/76 [Ip3 | bunom HetoToHa. Penenne KOMOMHATOPHBIX 3a/1a4 2
E_ § 145/77 JI CoOpiTHs 1 uX BHJIBL. Kiaccuueckast M CTaTUCTUYECKAst BEPOSITHOCTH COOBITHI 2
g = 146/78 [Ip3 | HaxokaeHue BeposiTHOCTEH COOBITHI 2
z g 147/79 Mp3 Oueumca BEPOATHOCTH coObiTusi. OTHOCHTEIbHAS YACTOTa COOBITHS, 5 OK-01, OK-02,
e g CBOWCTBO ee YCTOHYMBOCTH
= A o = e OK- 03, OK-04,
S = Bupapl ciaydaiiHBIX BETUYHUH. OnpemineHHe JMCKPETHOH CIyHaiHOH BETUTHHBL OK-05, OK-06,
= B 148/80 J 3aK0oH pacmpeiesieHus JUCKPETHOW CIIyJaiHOHW BeJMYWHBL. Ee drcioBbie 2 OK-07
% § XapaKTEPUCTHKH _ _ MK 1.1, TIK 1.4,
= = 149/81 Ip3 Pemenue 3amaq Ha cocTaBlIeHUE 3aKOHA paclpeeIeHUs] TUCKPETHON CITy4YaiHOM 5 IIK 3.3
= B BEJIMYHHBI
o = 150/82 T 3ajayn MaTeMaTHYECKOW CTaTUCTHKU. Bapuanmonuslii psa. [lonuron wactor m 5
3 2 rucrorpamMma. CTaTUCTHYECKHE XapaKTEPUCTHKH Psijia HAaOIr01aeMbIX TAaHHBIX
§ = IlepBuunasi o0paldorka craTMcTHYecKHX JAaHHbIX. ['paduueckoe ux
= S 151/83 IIp3 |mpeacraBiaenne. HaxokaeHwe CpeIHUX XapaKTePUCTHK, Ha0JI01aeMbIX 2
AAHHBIX
152/84 IMIp3 | KonTposbHas pabota 2
Tema 14. YpaBHeHHs M HEPABEHCTBA 26
Conepxanue yueOHOro Matepraia (OCHOBHOE M MPO(ecCHOHAIBLHO - OPHEHTHPOBAHHOE)
153/85 JI PaBHOCHIIBHOCTH ypaBHEeHHH. OO1IIe METOABI peIIeHUs 2
154/86 IMp3 | Pemenne TeKCTOBBIX 32124 ¢ NOMOIILIO YPABHEHHU 2 OK-01, OK-02,
Tema 14. 155/87 [Ip3 | ['padmyeckuii MeTO pelIeHNs YPABHCHUN U HEPABEHCTB 2 OK- 03, OK-04,
Ypasuenus u 156/88 [Ip3 | MeToa MHTEpBAJIOB PELIEHUSI HEPABEHCTB 2 OK-05, OK-07
HEpABCHCTBA 157/89 IIp3 | Pemenne 3a1aHuii ¢ HePaBEHCTBAMH 2 MK 1.1, [IK 1.4,
158/90 JI Monyins. IIpocTeiiine ypaBHEHUSI 1 HEPABEHCTBA C MOAYJIEM. 2 IK 3.3
159/91 Ip3 [TpuMeHeHHe PaBHOCHIBHBIX TEPEXOJ0B B OMPENCICHHBIX THUIAX YPaBHCHUU U 9
HEPaBEHCTB C MOJIyJIeM
160/92 [TIp3 | OcHOBHBIE METOIBI PEIICHHUS TIOKA3aTEIbHBIX YPABHEHUH H HEPABEHCTB. 2
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161/93 I1p3 OCHOBHBIE METOJIbI PEUTECHUS JIOTApU(DMHUIESCKUX YPAaBHEHUN U HEPABEHCTB. 2
162/94 I1p3 TpuroHomeTpuueckre YpaBHEHHsI 1 METOJIbI UX PEIICHUS. 2
163/95 IIp3 | CocraBJjieHne U pemieHue NpogeccCHOHAJBbHBIX 32124 ¢ IOMOLIbIO YPABHEHHUH 2
164/96 I1p3 KontponbHas pabora 2
165/97 IIp3 | UToroBoe 3ansTue. 2
184
KoncyabTanus nepeja 3k3aMeHOM 4
IIpoMeskyTOUHasI aTTeCTALUS: IK3aMeH 6
Bcero 3a cemecTp| 194
Bcero: | 340
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3. VYcaoBusi peanu3anuM NporpaMMmbl  0011e00pa3oBaTEeIbLHOM
TUCHUNITIHHBI

3.1. TpeOoBaHusi K MHUHHUMAJLHOMY MAaTePHAJIbHO-TEXHUYECKOMY
o0ecre4yeHNIO

Peanuzamust mnporpamMmbl  TUCHUIUIMHBI  TpeOyeT Hamuyusi y4eOHOTO
KaOMHEeTa MaTeMaTUKH.

[TonroroBka BHEAYyIUTOPHOW PabOTHI JOJIKHA 0OECIIEYMBATHCS JOCTYIIOM
Ka)XX70ro oOyuaromierocsi k 6a3am JaHHbIX ¥ OuOamoTeyHsiM Gougam. Bo Bpems
CaMOCTOSITEILHOM TOATOTOBKHM, OOydYarouumecss JOJDKHBI OBITh OOECIeUEHBI
JIOCTYIIOM K ceTh MHTEpHET.

O6opynoBaHue yueOHOTO KaOMHETA:
® [10CaJI0YHBIE MECTA M0 KOJIMYECTBY O0OyYarOIINXCS;
e paboyee MECTO MPENoIaBaTes;
e HarjsaHble nocoOus (y4eOHHMKH, KapTOYKU, pa3JaTOYHBIM MaTepuall,
KOMILJIEKTHI IPAKTUYECKUX padoT).
TexHuueckue cpeacTra 00yyeHUsI:
® TIEPCOHAJIbHBIN KOMIIBIOTED;
® MyJbTUMEAUINHOE 000PYI0BaHUE.

3.2. UudopmannoHHoe odecneyeHue 00yueHust

Jns peanuzanuu  mporpaMMmbl  OUOIMOTEYHBIM (OHJ 00pa3oBaTeNbHON
OpraHu3allid HMMEET TEeYaTHble W/UIM JJIEKTPOHHbIE 00pa3oBaTeNbHbIE U
WHOOPMAITMOHHBIE  PECYpChl, PEKOMEHIOBAHHbIE JUIsI  HCIOJB30BaHHUS B
o0Opa3oBaTeIbLHOM MPOIEcce, HE CTapile MSATH JIET C MOMEHTA U3/IaHuUs.

Ilepeuenb  yueOHBIX  u3maHuii, HHTepHET-pecypcoB,  JOMOIHUTEIBHON
JUTEPATYPHI
OCHOBHBIE HCTOYHUKH:

1. Amumon III.A. Maremartuka: anrebpa M Hayajga MaTeMaTHUYECKOTO aHau3a,
reoMmeTpusi. AnreOpa M Hauyajga Maremaruueckoro ananmsza. 10-11 kmaccsr:
yueO. myg o01ieoOpa3oBaT. OpraHuzanuii: 0a3oBbIl W yriyosl. ypoBHU /
[II.A.AnmumoB, FO.M.Konarun, M.B.TkaueBa u nap.].— M.: IIpocemienue,
2019.

2. Aranacsn JI.C. MaremaTtuka: anrebpa v Hayajga MaTeMaTHYECKOro aHaJu3a,
reometrpusi. l'eomerpus. 10-11 xkmacesl: yueb. s oOieoOpasoBar.
opraHuzanui: 6a3oBblii U yrayos. ypoBuu / [JI.C. ArtanacsiH, B.®.byTy30B,
C.b.Kagomues u mp.].— M.: IIpocsemenue, 2019.

JlonoJIHUTEIbHbIE HCTOYHUKU:

3. bammakoB M.U. Anrebpa u Havanma mMaTeMaTHYeCKOTO aHanm3a (0a30BBIN
ypoBeHb). 10 ki. — M., 2014.

4. bammakoB M.U. AnreOpa m Hayasia MaTeMaTW4YeCKOTro aHaiu3a (0a30BBbIif
ypoBeHb). 11 k. — M., 2014.

5. bammakoB M.U. Matematuka (6a30BsIif ypoBers). 10—11 k1. — M., 2014.



7.

8.
9.
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bammakoB M.M. Marematuka: 10 k1. CoopHuk 3amad: yuel. mocodue. — M.,
2004.

KommoropoB A.H. u np. Anreb6pa m Hadana aHanuza. YdeOnwmk mis 10-11
KJ1accoB 001eo0pazoBarenbHbIX yupexaeHuii. M.: [Ipocsemenue, 2003.
Komnsarun FO.M. u ap. Marematuka (Kuura 1). — M., 2003.

Komnsarun FO.M. u ap. Marematuka (Kuura 2). — M., 2003.

HNuTepHeT-pecypcesbl:

1.
2.
3.

0.

Marematrka B OTKpbITOM KoJUteke http://www.mathematics.ru
Math.ru: Maremaruka u obpaszoBanue http://www.math.ru
MOCKOBCKHH IIEHTp HENPEPBIBHOIO Marematudeckoro obpasoBanus (MIIHMO)
http://www.mccme.ru
EqWorld: Mup maremaTrueckux ypaBHenuii http://eqworld.ipmnet.ru
Exponenta.ru: oOpazoBarebHbIii MaTeMaTHYeCKU caiT hitp://www.exponenta.ru
Bess  anmemenrtapnas  marematuka:  CpemHsisi  MaTeMaTHdeckas — WHTEPHET-IIKOJIa
http://www.bymath.net
I'paduku Gpynkmii http://graphfunk.narod.ru
JlunakTrueckre MaTepuaibl o nHpopMatuke 1 MaTematuke http://comp-science.narod.ru
Wurteprer-nipoekt «3amaun» http://www.problems.ru
['azera «Marematuka» http://mat.1september.ru



http://www.mathematics.ru/
http://www.math.ru/
http://www.mccme.ru/
http://eqworld.ipmnet.ru/
http://www.exponenta.ru/
http://www.bymath.net/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://www.problems.ru/
http://mat.1september.ru/
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4. KOHTpOJIl) 1 OLICHKA pe3yJbTaTOB 0CBOCHMSA JHCHUIIIMHBI

Koutposib u omeHka pe3ylbTaTOB OCBOCHHS 00IIe00pa3oBaTEIbLHOM
JTUCHUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha ¢opMHpoBaHKWE OOIMUX U MPOPECCHOHANBHBIX KOMIIETEHIIMM [0 TemMam
CoJIep KaHMs y4eOHOro MaTepuarna.

O6mas / npodeccnoHaIbLHAS

Tema 14

Tema Tun oueHoYHBIX MEPONPUATHS
KOMIIeTEHII U
OK 01. Beibupatb crioco0sl Tema 1 TectupoBanue
peleHus 3a1a4 Tema 2 VYcerHblii onpoc
npodeccnoHaTbHOMI Tema 3 MaremaTuyecKuid TUKTaHT
JEeATEIbHOCTH IPUMEHHUTEIBHO Tema 4 NunuBuayanpHas caMmocTosATe bHas paboTta
K pa3JINYHbIM KOHTEKCTaM Tema 5 [IpencraBnenue pe3yabTaToB MPaAKTUUECKUX
Tema 6 pador
Tema 7 3amura TBOPUYECKUX paboT
Tema 8 3aluTa UHIMBUIYaIbHBIX TPOEKTOB
Tema 9 KontponbHas padota
Tema 10 BrinonHenue 3x3aMeHallMOHHBIX 3aJaHUI
Tema 11
Tema 12
Tema 13
Tema 14
OK 02. Hcnonb3oBaTh Tema 1 TectupoBanue
COBPEMEHHBIE CPECTBA Tema 2 VYerHbll onpoc
MOMCKAa, aHaJlu3a U Tema 3 MaremaTudeckuii JUKTAHT
WHTEpIpeTauy nHHOpMaInu, Tema 4 NunuBuayanpHas caMmocTosATeIbHas paboTa
1 nH)OpMAIMOHHBIE Tema 5 [Ipencrasnenue pe3yabTaToB MPaAaKTUUECKUX
TEXHOJIOTMH JIJIs1 BBITTOJIHEHU S Tema 6 paboT
3a/1a4 npodeccuoHanbHON Tema 7 3amuTa TBOPUYECKUX paboT
NEeATETbHOCTH Tema 8 3alnTa UHIMBUAYAIbHBIX TPOEKTOB
Tema 9 KontponbHas padota
Tema 10 BrinonHenue 3x3aMeHallMOHHBIX 3aJaHU
Tema 11
Tema 12
Tema 13
Tema 14
OK 03. IlimanupoBats u Tema 1 TectupoBanue
peann30BbIBaTh COOCTBEHHOE Tema 2 YCTHBIN onpoc
po¢eCCUOHATBHOE U Tema 3 Marematuueckuit
JIMYHOCTHOE Pa3BUTHE, Tema 4 JUKTaHT
NPEAIIPUHUMATEIBCKY IO Tema 5 NnnuBuayanbsHas caMmocTosATe bHas paboTta
JeSITEIbHOCTD B Tema 6 [IpencraBnenue pe3yabTaToB MPaKTUUECKUX
npodeccuoHanbHOU chepe, Tema 7 pabort
WCIIO0JIb30BaTh 3HAHUS 1O Tema 8 3amuTa TBOPUECKHUX padoT
(hMHAHCOBOW TPAMOTHOCTH B Tema 9 3anmTa UHAUBUYyaIbHBIX IPOECKTOB
Pa3IUYHBIX KU3HEHHBIX Tema 10 KonTponpHas pabota
CHATYaIUsIX Tema 11 Brinonnenne sx3aMeHaMOHHBIX 3aJaHud
Tema 12
Tema 13
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OK 04. O¢dpexruBHO Tema 1 TectupoBanue
B3aUMOJICHCTBOBAThL U Tema 2 VYcrHblil onpoc
paboTaTh B KOJUICKTUBE H Tema 3 MaremaTuyecKuid TUKTAaHT
KOMaH/1e Tewma 4 NuauBuayanbHas caMOCTOsATENbHAs paboTa
Tema 5 IIpencraBnenue pe3yabTaToB IPAKTUYECKUX
Tema 6 pabor
Tema 7 3amuTa TBOPYECKHUX padoT
Tema 8 3almuTa UHAUBUAYaJIbHBIX IIPOEKTOB
Tema 9 Kontponbnas padora
Tema 10 Brinonnenue
Tema 11 SK3aMEHALMOHHBIX 3aJaHUI
Tema 12
Tema 13
Tema 14
OK 05. OcyuiecTBisTh Tema 1 TectupoBanue
YCTHYIO ¥ TUCBMEHHYIO Tema 2 VYerHbIl onpoc
KOMMYHUKALHIO Ha Tema 3 Maremarudeckuii TUKTAHT
rOCYJapCTBEHHOM SI3bIKE Tema 4 NunuBuayanpHas caMmocTosATe bHas paboTa
Poccuiickoit ®denepanuu ¢ Tema 5 [IpencraBnenue pe3yabTaToB MPAaKTHYECKUX
y4eToM 0COOeHHOCTEe! Tema 6 paboT
COLMAJILHOTO U KYJBTYPHOTO Tema 7 3amura TBOPUYECKUX paboT
KOHTEKCTa Tema 8 3almTa UHAUBUAYAJIbHBIX IIPOEKTOB
Tema 9 KontponbHas padota
Tema 10 BrinonHenue 3x3aMeHallMOHHBIX 3aJaHUN
Tema 11
Tema 12
Tema 13
Tema 14
OK 06. ITposBasTh Tema 1 TectupoBanue
rpakIaHCKO- MaTPUOTHYECKYIO Tema 2 YceTHBIT onpoc
MMO3ULINIO, JEMOHCTPUPOBATH Tema 3 MaremaTu4ecKuii TUKTAHT
OCO3HAaHHOE ITOBEJCHNE Ha Tema 4 WnauBuayanbHas caMocTosITeNIbHas paboTa
OCHOBE TPaJUIIMIOHHBIX Tema 5 [IpencraBieHue pe3ybTaToOB MPAKTUYECKUX
00111€4eTI0BEYECKIX Tema 6 pabor
LIEHHOCTEH, B TOM YHCJIE C Tema 7 3aiuTa MHIMBUYaJbHBIX IPOEKTOB
y4€TOM rapMOHU3ALNUN Tema 8 KonTtponbHas pabora
MEXHAIMOHAIBHBIX U Tema 9 BrinosniHeHne sK3aMEeHaMOHHBIX 33 TaHUI
MEXPEIUTHO3HBIX OTHOIIEHUH, Tema 10
IIPUMEHATH CTaHIAAPThI Tema 11
AHTUKOPPYILUOHHOIO Tema 12
MTOBE/ICHUS Tewma 13
Tema 14
OK 07. CoxnelicTBOBaTHL Tema 1 TectupoBanue
COXPaHEHUIO OKpYXKarolen Tema 2 YceTHBIT onpoc
Cpelbl, pecypcocOepekeHHIO, Tema 3 MareMaTuuecKuil TUKTAHT
MIPUMEHSITh 3HAHUSI 00 Tema 4 WnauBuayanbpHas caMoCTosITeNIbHAs paboTa
W3MEHEHUHU KIIuMarTa, Tema 5 [IpencraBienue pe3yibTaToOB MPAKTUYECKUX
MIPUHIUIIBI OEPEKITUBOTO Tema 6 pabot
MPOU3BOJICTBA, Y3 (HEKTUBHO Tema 7 3anmTa MHIUBUIYATbHBIX MIPOEKTOB
JIECTBOBATh B UPE3BbIYANHBIX Tema 8 KonTponpHas pabota
CHATYaIHsIX Tema 9 Brimonmaenne sk3aMeHaIIMOHHEIX 3aJaHIH
Tema 10

Tema 11
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Tema 12
Tema 13
Tema 14
K 1.1. Tema 1 TectupoBanue
Ocy1ecTBIATh JUATHOCTUKY Tema 2 VYeTHbII onpoc
ABTOTPAHCIOPTHBIX CPEACTB Tema 3 MareMaTuyeckuil JTUKTaHT
Tema 4 WnpuBuayanpHas caMoCTOsITeNbHAs paboTa
Tema 5 [IpencraBnenue pe3yabTaToB MPAaKTUYECKUX
Tema 6 pabor
Tema 7 3aluTa NHIMBUIYaIbHBIX IPOEKTOB
Tema 8 Konrtponbnas padora
Tema 9 Brinonnenne 3x3aMeHaMOHHBIX 3aJaHui
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
IIK 1.4. Tema 1 TectupoBanue
Pa3pabatbiBath 1 Tema 2 YceTHBI onpoc
OCYILECTBIISATh TEXHUUECKUE Tema 3 MareMaTuyecKuil JTUKTAHT
MIPOIIECCHl YCTAHOBKHU Tewma 4 NunuBuayanpHas caMoCTOsATEIbHAS paboTa
JOTIOJTHUTEIBHOTO Tema 5 [IpencraBnenue pe3yabTaToB MPaAaKTUYECKUX
000pyI0BaHUS Ha Tema 6 pabor
aBTOTPAHCIOPTHBIE CPEJCTBA. Tema 7 3aluTa UHIMBUIYaIbHBIX TPOEKTOB
Tema 8 KontponbHas padota
Tema 9 BrinmonHenne dx3aMeHalIMOHHBIX 3aIaHUNA
Tema 10
Tema 11
Tema 12
Tema 13
Tema 14
I1K 3.3. Tema 1 TectupoBanue
Ocy1ecTBIATh IPUEM U Tema 2 YceTHBII onpoc
00paboTKy pekiamaIuii ot Tema 3 MaremaTuuecKui TUKTaHT
noTpeduTene. Tewma 4 NunuBuayanpHas caMOCTOsITENbHAS padoTa
Tema 5 [IpencraBnenue pe3yabTaToB MPaAaKTUUECKHUX
Tema 6 pabor
Tema 7 3almuTa UHIMBUAYAIbHBIX TPOEKTOB
Tema 8 KontponbHas padota
Tema 9 BrinosnHeHne sKk3aMeHaMOHHBIX 33 JaHUI
Tema 10
Tema 11
Tema 12
Tema 13

Tema 14




