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2. OBIIASI  XAPAKTEPUCTUKA PABOYEH IIPOT'PAMMUBI
OBIIEOBPA3OBATEJBHOM JAUCHUIIIMHBI O011.07
MATEMATHUKA

1.1. MecTo0 AUCHUIUIMHBI B CTPYKTYpe OCHOBHOII 00pa3oBaTe/ibHOM
NPOrpaMMbl

O6meo0pazoBatenbHas guciuiinHa OJ1.07 Marematuka siBIsIeTCs 00s13aTelIbHON
4acTblo  00111€00pa3oBaTeIbHOrO IMKIAa 00pa3oBaTeIbHOW MpOTrpaMMbl B
cootBercTBUU ¢ PI'OC no cneuuansHoct 09.02.07 UHdopmanmoHHbIE CUCTEMBI
U TIPOrpaMMHpPOBaHUE.

2.1. Ilenau u maHupyeMble pe3yJibTaThl 0CBOEHM S JUCIUIINHBI:
1.2.1. llean auCHUIIMHBI

Conepxanue POTrPaMMBbl o01reo0pa3zoBaTenbHON JACIUTLIAHBI
«MatemaTrKay HampaBJIeHO Ha JTOCTHKEHUE CIICAYIOIINUX IeTIeH:

* oOecrieueHne CcHOPMUPOBAHHOCTUH TIPEACTABICHUNM O COIUAJBHBIX,
KyJIbTYPHBIX U UCTOPUYECKUX (DAKTOpAX CTAHOBJICHUS MaTEMaTHKH;

* oOecnieueHre CHOPMUPOBAHHOCTH JIOTHUYECKOTO, AJITOPUTMHUYECKOTO H
MaTEeMaTHYE€CKOTO MBIITUICHUS;

* obOecrnieueHre COOPMUPOBAHHOCTH YMEHUW MPUMEHSATh TOJyYCHHbIE
3HAHMSI TIPU PEIICHUH PA3TUYHBIX 337124,

* obecrnieyeHre CHOPMUPOBAHHOCTU TMPEICTABICHUM O MaTeMaTHUKe Kak
gacT  OOIIEYEIIOBEYECKOM  KYJIbTYpbl, YHUBEpPCAJIbHOM  SI3bIKE  HAYKH,
MO3BOJISIOIEM ONKCHIBATH U U3y4YaTh PEATIbHBIE MPOIECCHI U SBICHMUS.

1.2.2. Ilnanupyemble pe3yJibTaThl 0OCBOEHHsI 00111€00pa3oBaTe1bHOI
aucuuIInHbI B co0TBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHue AUCIMUIUIMHA UMeeT Tpu GopmupoBanuu u pazputuun OK
u [1K.



Kon n naumenoBanue
¢dopMupyembIX KOMIIETEH U

IInanmpyemeble pe3yJbTAThl 0CBOCHHS M CIUILINHBI

OOmmue

I[I/ICHI/IHJ'H/IHapHLIe

OK.01.Beibupath CIIOCOOBI
pelieHust 3a7a4
npohecCroHaIbHON

ACATCIBHOCTU TPHUMCEHHUTCIILHO
K pa3sjindYHbIM KOHTCKCTaM

B gactu Tpya0BOro BOCIIUTaHUSA:

- TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH MacCTEPCTBa,
TpyAoIooue;

- TOTOBHOCTh K aKTUBHOM JIEITEIbHOCTH TEXHOJIOTMYECKON
u COIIUAJIBHOM HaIPaBJICHHOCTH, CrocoOHOCTh
WHUONUPOBATD, IJIaHUPOBATh u CaMOCTOSATEIBHO
BBITIOJIHATH TaKYIO ACATCIbHOCTD,

- MHTEpPEC K pa3IndHbiM chepaM MpodheCCrOHaNBHOM
JIESITeILHOCTH.

OBnanenue YHHUBEpCATbHBIMU
II03HABATCIbHBIMU HeﬁCTBHHMHZ

a) 6a30BBIC JIOTHYECKUE TCHCTBHS:

- CaMOCTOSTENbHO (OPMYJIHUPOBATh U aKTYyaJIM3UPOBAThH
podieMy, pacCMaTpHBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATb CymeCTBeHHBIﬁ IIpU3HAaK HWJIM OCHOBAHUWA
JUTSI CpaBHEHUS, KJIacCH(DUKAITIN 1 0000IIECHNUS;

- OIpeneNnaTh IeNu JeITeIbHOCTH, 3aaBaTh MapaMeTpsl U
KPUTEPUH MX JOCTHKEHHUS;

- BBIBIATH 3aKOHOMEPHOCTH W
paccMaTpUBaeMbIX SBIICHHSIX;

- BHOCHTH KOPPEKTHBHI B JEATEIbHOCTH, OIICHHBAThH
COOTBETCTBHE pE3YNIbTATOB IENSM, OICHHBATh PHCKH
ITOCTIEICTBUHN JAEATEIbHOCTH;

- pa3BUBaTh KpEaTHMBHOE MBIIUICHHE TIPU pPElIeHHH
YKU3HEHHBIX MTPo0IIeM

0) 0a30BbIC HCCIICIOBATEIbCKIE TEHCTBHS:

- BJameTh HaBBIKAMH Y4eOHO-HCCIENOBATENBCKON U
MPOGKTHOW  JEATENIbHOCTH,  HAaBBIKAMH  pa3peleHws
pooIem;

- BBISBIATH  NPUYAHHO-CIECACTBEHHBIE  CBS3U U
aKTyallu3upoBaTh  3a7ady, BBIJBUTATH THUIIOTE3Y €e
pelIeHus, HaXOAUTh APTYMEHTHI JUTSI IOKa3aTeNbCTBA CBOMX
YTBEpIKJICHUH, 3a/1aBaTh TApaMeTPhl U KPUTEPUHU PEIICHHS,
- aHANM3WPOBATHh TIONYYEHHBIE B XOJ€ PEIICHUS 3a/aqd
pe3ynbTaThl, KPUTUYECKH OIEHUBATh MX JIOCTOBEPHOCTH,

y4eOHBIMU

MPOTHBOPEUUS B

- BIIAJICTh METOJAMH JIOKA3aTEIbCTB, AJITOPUTMAMH PEIICHHS
3a/a4; yMEHHE (OPMYIMPOBATH ONPEICIICHUS, AKCHOMBI U

TEOpPEMbl, TMPUMEHITh WX, TPOBOJIUTH JI0OKA3aTeJIbHbIC
paccyXJeHUs B X0JI€ PELLIECHUs 3aay;
- yMETh ONIEPUpPOBATH TMOHATHUAMH: CTENECHb YHUCIIA,

norapudMUncIa; YMEHUE BBIMOJHATH BBIYUCICHUE 3HAUYCHUN
U TpeoOpa3oBaHUS  BBIPAKEHUH CO  CTCNCHAMH U
jaorapudmamu,

npeoOpa3oBaHus JPOOHO PAMOHAIBHBIX BBIPAKCHHIA,

- yMETh OTICpUPOBATH MMOHSITHSIMH:
parroHa bHBIC, UppaIlHOHATBHBIC, MMOKa3aTeIbHbIE,
CTEIMEHHEIE, norapudmmugeckue, TPUTOHOMETPHUUYCCKUE
YpaBHEHUS U HEPABCHCTBA, UX CHCTEMBI,

- yMeTh OTIepUPOBATH MMOHSTHUSIMM: byHKIHS,
HemnpepbIBHASAQYHKITUA, MIPOMU3BOTHAS, nepBooOpazHas,
OTIPEICIICHHBI HWHTETPall; YMEHHE HAXOJUTh IPOHM3BOJHBIC
3JIEMEHTaPHBIX GbyHKIUH, HCTIOJB3YS CIIPaBOYHBIC
MaTEepHaJIbI, MCCIICIOBATh B MPOCTCHINMUX CITydasX (PyHKIIHH
Ha MOHOTOHHOCTH, HAXOJWUTh HAWOOJIBIIME W HAUMEHBIINE
3HAYCHHUS (PYHKIUH, CTPOUTh TpapUKd MHOTOWICHOB C
UCIIOJIb30BAHMEM  ammapara MaTeMaTHYeCKOro aHallu3a,
HMPUMEHSTh TPOU3BOAHYIO IPU PEIICHUH 3a/1a4 Ha JIBUKCHHCE,
pelarh MPakTUKO- OPUEHTHPOBAHHBIC 3aa4l HaHAUOOJIbIINE
Y HaWMEHbBIIIME 3HAUCHHUS, HA HAX0XKJICHHE MyTH, CKOPOCTH U
YCKOPCHUS;

- yMeTh  OINEPHPOBATh  TOHATHSAMH:  pallMOHAIbHAS
dbyHKUMs, MOKa3aTenbHass (QYHKIMS, CTerneHHas (QYHKIUA,
JgorapupmMuueckas GyHKIUS, TPUTOHOMETPUICCKUE PYHKITUH,
obOpaTHbIe GYHKIINH;

- yYMEHHE CTpPOUTh TpaduKd U3YYEHHBIX (YHKIIHIA,
UCIIONIb30BaTh TpadUKH TMpPU HU3YYEHHUH TMPOILIECCOB U
3aBUCHUMOCTEH, TpU pEIICHWH 3aJad U3 JPYTUX YYeOHBIX
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IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCJIIOBUSX;
- YMETb IIEPEHOCUTb 3HAHUSA B II03HABATEIBHYI U
MPAKTUYECKYIO O0JIACTH KHU3HEACATETbHOCTH;

- YMETb MHTETpUPOBATHh 3HAHUS U3 PAa3HBIX NPEAMETHBIX
obJacTei;

- BBIIBUATaTb HOBBIE WJEH, Ipelararb OpPUTMHAJbHbBIC
MOAXObI ¥ PEUICHUS, U CIIOCOOHOCTh UX HCIIOIb30BaHUS B
II03HABATENbHON U COLIMAIBHOM IIPAKTUKE.

OpeIMETOB ¥ 3aJady M3 pPEaTbHOW IKU3HU; BBIPAXKATh
dbopMynamMu 3aBHCUMOCTH MEXKy BETMUYNHAMU;

- YMETh pemniaTh TEKCTOBBIC 33JIa4M PA3HBIX THUIOB (B TOM
YHUCJIe Ha MPOLICHTHI, JOJIM W YacTH, Ha JBWXKEHHE, PaldoTy,
CTOMMOCTHTOBAPOB M YCIYyr, HAJOrH, 3ajJadyd M3 00JacTu
yIpaBICHUS JTUYIHBIMUT CEMCHHBIMU buHAHCAMH);
COCTaBIIATh BBIPWKEHUS, YPABHCHHS, HEPABCHCTBA M WX
CUCTEMBI 10 YCJIOBHIO 3a/layM, MCCIEAO0BATh, a MOJy4YEHHOE
pelieHne 1 OlleHUBATh MPABIONOJ00HOCTh PE3YIbTATOB;

- yMETh OTICpUPOBATH TMOHATHSMH: cpenHee
apudMeThIecKoe,MeIMana, HauOoJplllee W HAaUMEHbIIee
3HAUCHMsI, pa3Max, AHUCTIEPCHUs CTaHIAApPTHOE OTKIOHEHUE
YUCJIOBOTO Ha0Opa; yMEHHE W3BIEKaTh, WHTEPIPETUPOBATH
nH(opMaInIo, MPECTaBICHHYIO B TA0JINIIAX, HA JUarpaMMax,
rpadukax, OTpakarollyld CBOMCTBA PEATHHBIX IMPOIECCOB H
SIBIICHUH; TIPEJCTABIIATE HH(POPMAIIMIO CITIOMOIIBIO TAOIHIT U
quarpamM; HCCleZoBaTh CTATUCTHYECKUE JaHHbIE, B TOM
yucllie C  NpUMEHeHHeM  TIpaduyeckux  METOJOB U
3IEKTPOHHBIX CPE/ICTB;

- yYMETb ONEpPUPOBaATh MOHATHUSAMH: CIy4ailHBIA OMBIT H
ClIy4ailHO€ COOBITHE, BEPOSTHOCTh CIIy4ailHOTO COOBITHS;
YMEHHE BBIYUCIATH BEPOATHOCTH C  HCIOJIB30BaHHUEM
rpauueckux MEeTOJOB;IPUMEHATh (QOPMYNBI CIIOXKEHHUS U
YMHOKEHHUSI BEpOSITHOCTEH, KOMOMHATOpHbIe (aKThl U
dbopMynbl TpU PEIICHWH 3a]a4; OLEHUBATh BEPOATHOCTH
peallbHbIX  COOBITHI;  3HAKOMCTBO  CO  CIIy4YalHBIMH
BEJIMYMHAMU; YMEHHE TMPUBOJUTH MPHUMEPHl TMPOSBICHUS
3aKOHAa OOJBIIUX YHCENT B MPHPOJHBIX M OOLIECTBEHHBIX
SBIICHUSX;

- YMETh ONEpUPOBATH MOHIATUSIMH: TOUKA, MPsAMas, INIOCKOCTb,
MPOCTPAHCTBO,  JABYIPAaHHBIM  YTOJd,  CKpPEUIMBAIOIIHECS
npsiMble, MApaIEIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX H
TUIOCKOCTEH, YrOl MEXAY MPSMBIMH, YTOJ MEXIy MPSIMON U
IJIOCKOCTBIO, YIOJI MEXKIYy TIUIOCKOCTSIMH, PACCTOSIHHE OT
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TOYKH JI0 IUIOCKOCTH, PAaCCTOSHUE MEKIy MPSIMBIMHU,
paccTosiHue MEXAY TIOCKOCTAMU; YMEHHE UCTIOJIB30BaTh MPU
pelICHUH 3a/1a49 U3Y4eHHBIC (aKThl U TEOPEMBI INITAHUMETPUH;
YMEHHE OIEHUBATh pa3Mepbl 00EKTOB OKPYKAIOIIETO MUPA,

- YMETh OIEPUPOBAThH IMOHSATHAMHU: MHOTOTPAHHHK, CCUCHHE
MHOTOTpaHHHKA, Ky0, Mapajuiesienune, Mpu3Ma, MUpaMua,
durypa W MOBEPXHOCTh BpAIICHHS, HWIMHIP, KOHYC, IIap,
cthepa, cedeHust GUTYpHI BpalleHus, TNIOCKOCTh, KAaCaoMIasCs
chepbl, UWIMHApPA, KOHYCa, IUIOMAJb TOBEPXHOCTH
MUPAMHUJIBI, TPU3MBI, KOHYCa, IWIMHIPA, IUIOmanb chepsl,
00beM Ky0Oa, TPSIMOYTOJIBHOTO TIapaJUIeIenuIe a, TUupaMubl,
NpU3MBI, [WIMHIPA, KOHyca, Iapa, YMEHHE HW300paxkarb
MHOTOTPAaHHUKH W TOBEPXHOCTH BpAIICHUS, UX CEUCHHS OT
pyKH, C TIOMOINBIO  YEPTSKHBIX  HHCTPYMEHTOB U
AJICKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHE  pPAacllO3HaBaTh  IPaBUJIbHBIC
MHOTOTpPaHHUKU;

- yMeThb  ONEpUPOBaTh  MOHATUSAMHU:  JIBUKEHHE B
MPOCTPAaHCTBE, TMOAOOHBIE (UTYPHl B  MPOCTPAHCTBE;
WCIOJIb30BaTh ~ OTHOUICHHUEIUIOWIAAEH  IOBEPXHOCTEH U
00bEeMOB MOJOOHBIX (PUTYp MPHU PEIICHUH 3aa4;

- YMETh BBIUUCIATh T€OMETPUYECKHIE BEJIMYMHBI (JJTUHA, YO,
wionaab, o0beM, IUIOWAAb IOBEPXHOCTH), HCIOIb3Ys
U3y4eHHbIe POPMYIBI U METO/IBI;

- YMETh ONEpUPOBaTh MOHITHUSIMU: MPSMOYTOJbHAsl CHUCTEMa
KOOpJMHAT, KOOPJAMHATHl TOYKH, BEKTOp, KOOPIMHATHI
BEKTOpPa, CKAJISIPHOE MPOU3BENICHUE, YTOJ MEXIY BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BEJCHHE BEKTOPA HA YUCIIO; HAXOIUTh
C TOMOIIBIO H3YYEHHBIX (OPMYT KOOPAMHATHI CEPEIUHBI
OTpe3Ka, PaCCTOSHUE MEXY IBYMS TOUKAMU;

- yMeTh BBIOMpaTh MOAXOAAIIMN W3yYEHHBIH METOA IS
pellleHusA3alaur, pacro3HaBaTh MaTeMaTH4eckue (akThl H
MaTeMaTHYeCKUe MOJEIH B MPUPOTHBIX MU OOIIECTBEHHBIX
SBIIGHUSIX, B HWCKYCCTBE, YMEHHE TMPHUBOAUTH MPHUMEPHI
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MAaT€MaTHYECKUX  OTKPBITUM  POCCUHCKOW M  MHPOBOH
MaTE€MaTHYECKOW HAyKHU.

- YMETb OIEPUPOBATh NOHATHUSIMHU: OIpPEIECIICHUE, aKCUOMa,
TeopeMa, CIEICTBHE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE  (OPMYIUPOBKU; yMEHHE (OPMYIUPOBATH
o0paTHOE€ M TPOTUBOIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
OpuUMepbl U KOHTPIPHUMEPBL,  HUCIOJB30BaThb  METOJ]
MaTeMaTHYeCKOM WHIYKLIMHU; MPOBOJUTH JOKa3aTeJbHbIE
paccyXJeHUs MpU PEIIeHUU 3a]ad, OLEHUBATh JIOTUYECKYIO
IIPaBUIIBHOCTD PACCYXKICHHUI;

- YMETh OTIepUpPOBATH MOHATUSIMU: MHO>K€ECTBO,
MOJIMHOXKECTBO, OIEpali HaJl MHOKECTBaMH; YMEHHE
UCIIOJIb30BaTh TEOPETUKO- MHOXKECTBEHHBIN amnmapar Jyis
OTIMCAaHUs pealbHBIX MPOIECCOB U SIBICHUN MPH pPELICHUU
3aJa4, B TOM YHUCJIE U3 APYTruX y4eOHBIX IPEIMETOB;

- yYMEeThb OIEpUPOBATh MOHATHUSAMU: Trpad, CBA3HBIA Trpad,
JepeBo, IMKJI, rpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTb U
ONMCBIBATh Tpadbl Pa3IMYHBIMU CHOCOOAMM; HMCHOJb30BaTh
rpadsl IpU PEIICHUH 337124,

- yMeTb CBOOOJHO OIEPUPOBATH MOHATHSMHU: COYETAHUE,
NIEPECTAaHOBKA, YMCIO COYETaHUM, YHCIO MEPECTaHOBOK;
6uHoM HeloTOHa; yMeHHME NPUMEHATb KOMOWHATOPHBIE
(baxThl U pacCyKIEHUs Ul PELIeHUs 3a/ay;

-YMETh OIIEPUPOBATh MOHATHAMH: HATypaJIbHOE YUCIIO, LIEJIOE
4YHUCJIO, OCTaTOK II0 MOJIYJII0, PpalUuOHAIBHOE YHUCIIO,
MPPALMOHAIIBHOE YHUCJIO, MHOXECTBA HATYypPAJIbHBIX, LIEJBIX,
paloHaIbHBIX, JNEUCTBUTEIIBHBIX YHCell; YMEHHE
UCIOJIb30BaTh MPHU3HAKU JEITUMOCTH, HaHMMEHBIIUN OOLIuMii
JIeTUTeNb U HauMEeHbllee ooliee kpaTHoe, anroputM EBkinna
IpU  pelIeHnH  3ajad; 3HAaKOMCTBO C  pa3jIM4YHBIMU
MO3ULMOHHBIMY CUCTEMaMU CUHCIICHMUS],

- yMeTh CBOOOJHO ONIEpUPOBATh MOHATUAMU: CTENEHb C
LIEJIBIM TI0Ka3aTesleM, KOPEHb HAaTYPAJIbHOMN CTENEHH, CTEIICHb
C palMOHAJIBHBIM IIOKA3aTEJIEM, CTENEHb C JIEHCTBUTEIbHBIM
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(BEIIECTBEHHBIM) TIOKa3aTelieM, JorapudM dYHcla, CHUHYC,
KOCHHYC U TaHT'€HC MTPOU3BOJILHOTO YHCIIA;

- YMETh OTIEPHPOBATH MOHATHSIMHU: TOXKJIECTBO,
TOXKIECTBEHHOE TNpeoOpa3oBaHMe, ypaBHEHHE, HEPaBEHCTBO,
CHCTeMa YpaBHEHHH W HEPaBEHCTB, PaBHOCHIBHOCTP
yYpaBHEHHMH, HEPAaBEHCTB M  CHCTEM, palMOHAIbHBIC,
UppanroHaIbHbIE, MOKa3aTesbHbIE, CTETICHHBIE,
JorapupMUIecKue, TPUTOHOMETPUYECKHE YpaBHEHHS,
HEpaBEHCTBA M CHCTEMBI; YMEHHE pemaTh YypaBHEHUS,
HEPaBEHCTBA M CHUCTEMBI C MOMOINBIO Pa3IMYHBIX NPUEMOB;
pemaTh ypaBHEHUS, HEPAaBEHCTBA M CHCTEMBI C TIApaMETPOM;
NPUMEHSTh ypPaBHEHWS, HEPABEHCTBA, WX CHCTEMBI JUIS
pelIeHHsT MaTeMaTHYeCKHX 3afad W 3aJad W3 Pa3IHIHBIX
obrnacTeil HayKH U pealibHOM JKU3HH;

-yMeTb  CBOOOJIHO  OTEpPUPOBATh MOHATHUSMH: TpaduK
byHkuuu, oOpaTHass (QYHKIUS, KOMIO3ULHUSA (QYHKIHMH,
AuHeMHas QyHKUus, KBaapaTuyHas (QYHKIMS, CTEleHHas
GbyHKIMS C ILeNbIM [OKa3aTelieM, TPUTOHOMETpPHYECKHe
byHKIIMKA, OOpaTHbIE  TPUTOHOMETpPUYECKHE  (YHKIIUH,
nokazaTenbHass U Jorapupmudeckas (QyHKIMH; yMEHHE
ctpouTh Tpaduku (QyHKINHA, BBHITOIHATH MpeoOpa3oBaHUs
rpa¢ukoB  (YHKIMNA; yYMEHHE HCIIOJIb30BaTh TrpaduKku
byHKUMI JUIsT U3ydeHHUs MPOIECCOB U 3aBUCHUMOCTEH IpH
pellleHny 3ajJad U3 JpYrux Y4eOHbIX NpeaIMeToB H U3
pealbHOM JKWM3HM; BBIpaXaThb (QOpPMYIaMH 3aBUCHUMOCTHU
MEX/1y BEJIMYNHAMU;

- yMeHue CBOOOJHO OINEpPHUPOBATh MOHSITUSIMHU: YETHOCTD
byHKIMHM, TEepUOAUYHOCTh  (PYHKIMH, OTPAaHHMUYEHHOCTH
GyHKIMHM, MOHOTOHHOCTH (DYHKIUH, IKCTpeMyM (YHKIIHH,
HauOoJblllee M HAUMEHbIee 3HAueHUs (PYHKIUU Ha
IPOMEXYTKE; YMEHHUE MPOBOJAUTH HCCIeI0BaHUE (DYHKIIUY;
YMEHHE HCIIONb30BaTh CBOWCTBA W Tpaduku (QYHKIHA 171
pelleHus] ypaBHEHHUM, HEpaBeHCTB U 3ajady C MapaMeTpamy;
n300pakaTb Ha KOODAMHATHOM IUIOCKOCTH MHOKECTBa
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pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

- yMeTh cBOOOIHO OIIEepUPOBATH HOHSATHSIMU:
IIOCJIeIOBATEIEHOCTB, apudmeTHuecKas pOrpeccHs,
reoMeTpuveckass TMporpeccusi, OeCKOHEYHO yOBIBaroIIas
reoMeTpHYECKast IIPOTPECCHS; yMeHHe 3a/1aBaTh
IOC/ICIOBATEIBHOCTH, B TOM  YHCIE C  [OMOIIBIO
PEKypPpPEHTHBIX (HOpMYyIT;

- YMETh ONEpPUPOBATh MOHATUSAMU: HENIPEPHIBHOCTh (YHKIIUHY,
acUMNTOTHl  rpapuka (QyHKIOUM, TepBas W  BTOpas
npou3BOHAs (PYHKIMH, TEOMETPHUUYECKUH U (Pu3nyecKuid
CMBICT  IIPOM3BOJHOM, TMeEepBOOOpa3Has, ONpPEIESICHHBIH
MHTETpall: YMEHHE HaXOUTh

acUMNOTOTHl  rpaduka  (GYHKIHH, YMEHHE  BBIUYUCISTH
NPOU3BOJHBIE  CYMMBI,  IPOM3BEJIEHUS, YAaCTHOIO W
KOMITO3UIMH (YHKIMHA, HAXOIUTh YpaBHEHUE KacaTeIbHOU K
rpaduky QyHKIHH; YMEHHE UCIOJIb30BATh MPOU3BOJIHYIO JUIS
UCCIIeIOBaHUs (QYHKUMN, A8 HAXOXKJIEHUS HaWITy4IlIero
pelleHrds B TPUKIAAHBIX, B TOM YHUCJIE COLHUAIbHO-
SKOHOMHMYECKUX M (PU3NYECKUX 3ajJadax, JUIsl OIpeleieHUs
CKOPOCTH U YCKOPEHHMsI; HAXOAUTh IJIOLAAN U 00beMbl GUTyp
c MOMOIIBIO WHTerpaa; MIPUBOIUTH IPUMEPHI
MaTeMaTH4eCKOIro MOJIETUPOBAHUS C MOMOIUIBIO
muddepeHInaTbHBIX YPaBHCHH;

- yMeTh OIEpUPOBATH MOHATUSMHU: KOMILIEKCHOE YHCIIO,
CONPSKEHHBbIE KOMIUIEKCHBIE YHCIa, MOJYJIb M apryMeHT
KOMIUJIEKCHOTO 4Hucia, (opMa 3amucu KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKass U alreOpanyeckas);
YMETh  MPOU3BOIUTH  apupMeTHUecKue  ACUCTBHUS  C
KOMIUJIEKCHBIMU YHCIIaMU; MIPUBOIUTH MPUMEPBI
MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCET;

- yMmMeTb CBOOOJHO OIEpPUPOBATH MOHATUSAMHU: CpeaHee
apudMeTHuecKkoe, MeauaHa, HauOoiblllee W HaUMEHbIIee
3HAUEHUs, pa3Max, AUCIIEPCHs, CTAaHAAPTHOE OTKIOHEHUE NI
ONMCAHMs  4YMCIOBBIX JAHHBIX; YMEHHE  MCCIENOBATh
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CTaTUCTUYECKUE JAHHBIE, B TOM 4YHUCIE C INPUMECHEHHEM
rpau4ecKux METOZ0B U IEKTPOHHBIX CPEACTB; IrpaduuecKu
UCCIE0OBaTh  COBMECTHBIE HAOIIONEHHMS C  IMOMOIIBIO
JMarpaMM pacCerBaHUs U JIMHEMHON PErpeccuu;

- YMETh HaXOJUTh BEPOSITHOCTU COOBITHIA C MCIIOJIb30BaHUEM
rpauueckux METOJOB; IPUMEHSATh JJI PpELIeHHs 3aaady
(GOpMyINBI CIIOKEHHUSI U YMHOXKEHUSI BEPOSITHOCTEH (opmyra
MOJIHOM BepOSTHOCTH, GopMyny bepHymin, komMOMHATOpHBIE
dakTel U (QOpMYINBI; OLIEHMBATh BEPOSITHOCTH pEaIbHBIX
COOBITHI; yMEHHME ONEepHUpOBaTh MOHITUAMHU: CiIydaiiHas
BEIMYMHA, PACHPEIEICHUE BEPOATHOCTEH, MATEMATUYECKOE
0XHMJAaHHWE, [JUCIEepPCUs M  CTAHJAPTHOE  OTKIOHEHHUE
ClIydailHOM  BEJIMYMHBIL, (QYHKIUMU  pacHpenesieHus |
IJIOTHOCTH PAaBHOMEPHOTO, MOKA3aTE€JIbHOTO W HOPMAaJIbHOTO
pacnpeneneHuii; yMEHUE MCIO0JIb30BaTh CBOMCTBA U3YYEHHBIX
pacnpeneneHud A8 pEUICHMs  3aJad; 3HAaKOMCTBO €
HNOHATUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX
WCCIICOBAaHUM; yYMEHUE IPUBOAUTH IPUMEPHI NPOSBICHUS
3aKOHa OOJBLIMX 4YHCET B MPUPOJHBIX M OOILIECTBEHHBIX
ABJICHUSX;

- YMETb CBOOOJHO ONEpUPOBATh MOHATHAMHU: TOUKA, MpsAMasi,
IUIOCKOCTb, NPOCTPAHCTBO, OTPE30K, Jyd, IIOCKMH Yrod,
JIBYTPaHHBIA YroJl, TPEXI'PAaHHBIM YroJl, MEPEeCEKaroLIuecs,
napauleJIbHbIC u CKPEILHBAIOIIHECS IIpsIMBIE,
NapauIe]IbHOCT M NEPIECHIUKYJIIPHOCTh  MNPSAMBIX U
IUIOCKOCTEM, Yrojl MEXAY HMPSAMBIMM, YTOJ MEXIy NPSMON U
IUIOCKOCTBIO,  YIOJI ~ MEXKHYy  IUIOCKOCTSIMH;  YMEHHE
UCMOJb30BaTh IPU PpEIIEHUH 3a7ay H3y4eHHble (aKThl U
TEOpEMbl  IIJJAaHUMETPUHM; YMEHHE OLICHMBATb pPa3Mephl
O0OBEKTOB B OKPYXAaIOLIEM MHUPE;yMEHUE OIEepUpPOBaTh
MOHATUSAMU: MHOTOTPAaHHHMK, CEUYEHHE MHOIOIPaHHHKA,
NpaBUJIbHBII MHOTOTPaHHMK, MpH3Ma, NMUpaMuia, ¢urypa u
MOBEPXHOCTh BpaIlleHMs, IMJIMHIP, KOHYC, MIap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEYECHHMS KOHyca W LWIMHAPA,

10




napajuleJbHblE OCH WJIM OCHOBAHHUIO, CEYEHUEe IIapa,
IUIOCKOCTh, Kacaromascsi cepsl, IINHAPa, KOHYCa; YMEHHE
CTPOHTH ceueHme MHOTOTPaHHUKA, n300paxarb
MHOTOTPAaHHHUKH, (UTYphl W TOBEPXHOCTH BpAIIEHHS, WX
CEYEHHUs, B TOM 4YMCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHUE TIPUMEHSTh CBOHCTBA T'€OMETPUYECKUX QHTYD,
CaMOCTOATENBHO (OPMYIIMPOBATH OIPENEICHUS U3ydaeMbIX
¢uryp, BBIIBUraTh THUIIOTE3BI O CBOWCTBAX MW MpPHU3HAKAX
reOMETPUIECKUX (QHUTyp, 0OOCHOBBIBATH HIIU OMPOBEPTaTh HX;
YMEHHUE TPOBOJAUTH Kiaccu(uKanmuio (GUryp 1Mo pasindHbIM
NpPU3HAKAM, BBITIOJNHATE HEOOXOIMUMBIE JOTIOTHUTEIHHBIE
MOCTPOEHUS,

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHIMH: ILJIOLIAAb
¢urypsl, o0beM GUrypsl, BEITUYMHA YIJa, PACCTOSHHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSHHE MEXKIY HPSIMBIMHU,
paccTosiHie MeXAY IJI0CKOCTSAMHU, IJIO0MIab cephl, MI0MaIb
HOBEPXHOCTU MUPAMUJIbI, IPU3MBI, KOHYCA, [IUIUH]PA, 00BEM
Ky0a, TNpsAMOYrOJIbHOTO Hapajielienunena, MUPaMUbI,
OpU3Mbl, LMIMHIpPA, KOHYyCa, IIapa; YyMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOJOOHBIX PUTYD;

- yYMETb CBOOOJHO ONEPUPOBaTh MOHATHAMHU: JBH)KEHUE,
napajjieNibHbli MEepeHOC, CUMMETPHUsS Ha IUIOCKOCTH M B
IPOCTPAaHCTBE,  IOBOPOT,  IHpeoOpazoBaHue  Hoa00uS,
noJo0HbIe  (UTYpBl; YMEHHE pACIO3HABaTh paBHbIE MU
noJ00HBIE (UTYpBI, B TOM YHUCJIE B IPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHME  HCIOJb30BaTh I'€OMETPUYECKHE
OTHOILEHUs], HAaXOJUTh NEOMETPUYECKHE BEIMUYUHBI (JUIMHA,
yroj, IUIOWAAb, 00BEM) IpPHU pElIeHUH 3a1ad W3 JPYTrux
y4eOHBIX MPEAMETOB U U3 PEANbHOM KU3HH,

- yMeTh CBOOOJHO ONEpUPOBATh HOHATUSAMM: IPIMOYTOJIbHAsS
cucreMa  KOOPJMHAT,  BEKTOp, KOOPAMHATHI  TOYKH,
KOOp/AMHATBl BEKTOPa, CyMMa BEKTOpOB, IPOM3BE/ICHUE
BEKTOpa Ha 4YHUCIO, pa3joXeHHe BeKTopa 1o Oasucy,
CKaJSIPHOE TPOM3BEICHHME, BEKTOPHOE ITPOU3BENEHUE, YrOJl
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MEX/1y BEKTOpaMM; YMEHHUE HCII0JIb30BaTh BEKTOPHBIA H
KOOPJMHATHBIN METOJ| AJIsl PELLIEHUS T€OMETPUUYECKUX 3a]1a4 U
3a7a4  Jpyrux  y4eOHBIX  IPEIMETOB;  ONEPUPOBATh
HOHATHSIMM: MaTpuua 2x2 u 3x3, omnpenenuTeNnb MaTpHILIbI,
FEOMETPUYECKUM CMBICIT OTIPEIEITUTENS;

- yMEThb MOJEIUPOBATh pealbHbIE CHUTYyallMM Ha SI3bIKE
MaTEeMaTHKU; COCTaBJIATh BBIPOKCHHUS, ypaBHEHUS,
HEpPaBeHCTBA M WX CUCTEMBl [0 YCIOBHIO  3a/ayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJIEIM C HCHOJIb30BAaHUEM
anmapara  anreOpbl,  MHTEPIPETUPOBATH  IOJyYEHHBIN
pe3ynbTaT; CTPOUTHh MaTeMAaTUYECKUE MOJEIN C IOMOIIBIO
F€OMETPUYECKUX MOHATUN M BETUYMH, PelIaTh CBSI3aHHBIE C
HUMHU TPAaKTHUYECKUE 3aJaud; COCTABJISATH BEPOSITHOCTHYIO
MOJETb M HUHTEPIPETUPOBATh MOJYYEHHBIH Ppe3ylbTar;
peliath NPUKIAJAHbIE 3a/layd CPEACTBAMH MaTeMAaTUYECKOTO
aHaJM3a, B TOM YHCII€ COLMAIBHO- SKOHOMHYECKOTO U
(U3MYECKOTO XapakTepa; - YMEHHE BBIOMPATh ITOIXOMISIIHI
METOJ JJsl pelleHus 3a/Jadyd; MOHMMAaHHE 3HAUYUMOCTH
MaTEeMaTHUKd B HW3YUYEHUU MPHUPOJHBIX U OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHUI; yMEHHE pacro3HaBaTh MPOSBICHUE
3aKOHOB MaTeMaTUKU B HCKYCCTBE, yMEHHE NPUBOAUTH
NpUMEpPbl MAaTEMaTUYECKUX OTKPBITUH  POCCHIICKOM U
MHPOBOM MaTEMATHYECKON HAYKH.
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OK.02. Hcnonp3oBath
COBpPEMEHHBIE cpezacTBa
MIOWCKA, aHaJM3a "
WHTEPIpPETAINN
uH(pOpMaINY, u
MH(POPMAIIMOHHEIE
TEXHOJIOTUU TSt
BBITIOJTHEHUS 3amad
npodeccuoHaIbHOM
JEATEIbHOCTH

B 06nactu IeHHOCTH HAYYHOTO MO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO HA
JMajiore  KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IIOJIUKYILTYPHOM MHPE;

- COBEPLIEHCTBOBAHUE SI3bIKOBOM 51
YUTATENbCKONUKYIBTYPBI KakK cpeacTaa
BSaHMOHefICTBHSI MCXKIY JIIOAbMU U TTO3HAHUWA MHPA;

- OCO3HaHME IIEHHOCTH HAay4YHOW JEATEIbHOCTH,

TOTOBHOCTH OCYLIECTBJIATh IIPOEKTHYIO "
HCCIEA0BATENBCKYIO AEATENBHOCTh HHINBUIYAIBHO U
B IpYIIIIE.

OBnajieHe YHUBEPCAIBHBIMU TI03HABATCIIEHBIMH
NEUCTBUSIMU:
B) paboTa ¢ uHpopmanuei:
- BIAJETh HaBBIKAMH IOJIydeHUsT HHGOpMAIHU
W3UCTOYHUKOB  PAa3HBIX THUIOB, CaMOCTOSTEIbHO-
OCYIIECTBIISITh TIOWUCK, aHaJIHW3, CUCTEMAaTH3aIHI0 W
WHTEpIpEeTaio WHOOPMAIMH PAa3IMYHBIX BUIOB U
(dhopm mpencTaBIeHUs;
- CO3/1aBaTh TEKCTHI B PA3JIUYHBIX (hopMaTax C y4eTOM
Ha3zHaueHUs HMHGOpMAIMM W IEJICBOH ayIUTOPHH,
BHIOMpAass ONTUMAIBHYIO (OpPMY TMPEICTABICHUS W
BU3YaJIM3allHH;
- OIICHMBAaTh  JIOCTOBEPHOCTh,  JISTUTUMHOCTb
UH(POpMAIIUK, €€ COOTBETCTBHE MPABOBBIM MOPAIBLHO
THYECKHM HOpMaM;
- HCIOJIB30BaTh
KOMMYHHKAIIHOHHBIX
KOTHUTHUBHBIX,
MOPraHU3aIMOHHBIX
TpeOoBaHuU
0€30MacHOCTH,T'UTUCHEI,

cpeactBa  MH(DOPMAIHOHHBIX U
TEXHOJIOTUH B PELICHUU

KOMMYHHKATHBHBIX
3a1a4 c COOMI0ICHUEM
APrOHOMHUKH, TEXHUKH
pecypcocOepexeHus,

- YMETh OIEPHPOBATH MOHATUSAMH: pallOHAIbHAs (QYHKIHS,
10Ka3areabHas byHKIMS, CTENEHHAast byHKIH,
aorapudpmuueckas GyHKIUS, TPUTOHOMETPUIECKUE (PYHKITUH,
oOparHble (pyHKIMK; HAYMEHUE CTPOUTD rpa)uKu U3YIEHHBIX
(GyHKUMH, UCNOIB30BaTh IpadUKU PU U3YYEHUU IPOLECCOB
U 3aBUCUMOCTEH, IIPU PEHIEHUM 33Jad U3 APYruX Y4eOHBIX
IPEAMETOB M 33Ja4 M3 pPEANbHOM JKM3HU; ¥ BbIpaXKaThb
(dbopMynamMu 3aBUCUMOCTH MEXK/y BEIMYUHAMU;

- YMETh OIIEPUPOBATH MTOHATUSAMM: TOXAECTBO,
TOKJIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YpaBHEHUMH M  HEPABEHCTB, PAaBHOCHIBHOCTh
YpaBHEHUH, HEPABEHCTB M  CHUCTEM, palHOHAaJbHBIE,
VPPALMOHAIIBHEBIE, MIOKa3aTeJIbHbIE, CTEIICHHBIE,
Jorapudmuyeckue, TPUTOHOMETPUYECKHE YpaBHEHUS,
HEpPaBEHCTB W  CHCTEMBL;yMETb  pellaTb  ypaBHEHMS,

HEPABEHCTBA M CHCTEMBI C IOMOIIBI0 PA3JIMYHBIX MPHUEMOB;
peliats ypaBHEHHUS, HEPAaBEHCTBACHUCTEMbl C IapaMeTpoM;
NPUMEHSTh YpaBHEHUS, HEPAaBEHCTBA, M CHUCTEMBI IS
pelleHrs MaTeMaTHYeCcKUX 3a7ad M 3aJad U pa3IHyuHBIX
obmacteld HAyKM MW pEIbHOW JKU3HU, YMETh CBOOOJHO
OTIepUpOBaTh MOHATHSMHU: JBUKEHHE, TapauIeIbHbIH
NEPEeHOC, CHUMMETpUsi Ha IIJIOCKOCTH M IPOCTPAHCTBE,
MOBOPOT, TIpeoOpa3oBaHue MOJ00Us, TMOJOOHBI (UTYPHI;
YMETh pacro3HaBaThb paBHble U MOJOOHBIE (UTYpBI, B TO
yuclie B MPHUPOJE, HCKYCCTBE, AapXHUTEKType; YMETb
UCIIOJIb30BAaTh  I'€OMETPUYECKHE OTHOIICHMS, HAaXOJIUTh
FeOMETPUYECKHUE BEIMYUHBI (AJMHA, YroJ, IUIOMIAlb, 00beM)
IOpU pelIeHUH 3a/Jad U3 JPYruxX Y4eOHBIX MPEAMETOB U U3
peaIbHOM KU3HHU.
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IIpaBOBBIX u ITUYCCKUX
nH()OPMAIIMOHHOK OE30MMaCHOCTH;
- BJIAACTb HaBbIKaMW PpPaCIIO3HABAHWA W 3allUThI

HOPM, HOPM

uHpopManuy,  HHGOPMAIMOHHOH  0E30MaCHOCTH

JIUYHOCTHU
OK.03. IlmanupoBatb W B o6iiacti 1yX0OBHO HPAaBCTBEHHOI'O BOCIIUTAHMUSL: - YMETh  OIEpPUPOBATH  IIOHATHUAMU:  palUOHAJILHEIE,
peann30BBIBaTH COOCTBEHHOE | - COPMHUPOBAHHOCTH HPABCTBEHHOTO  CO3HAHUS, | UPpAMOHAIBHBIE, MOKa3aTesbHbIE, CTETICHHBIE,
npodecCHOHATBHOE U | 5TUYECKOTO TIOBE/ICHUS; JorapuMHUUECKUe, TPUTOHOMETPUUYECKHE ypPaBHEHHS U
JJMYHOCTHOC pa3sBUTHE, | - CIIOCOOHOCTD OLCHMBATb CUTyallUI0 W MNPUHUMATLH | HCPABCHCTBA, UX CUCTCMBI,
NIpEeAIPUHUMATEIBCKYIO OCO3HAaHHBIE PEIIECHHSA, OPUEHTHPYICh HA MOPAIBHO | - YMETh OIEPUPOBATH IOHATUSIMU: MHOTOTPDAHHUK, CEYECHUE
ACATCIBbHOCTD B | HPABCTBCHHBLIC HOPMbBI U ICHHOCTU, MHOTI'OrpaHHuKa, KY6, nmapajjiejacnuica, npusma, nupamuaa,
npodeccnoHabHOW  cdepe, | - OCO3HaHWE JIMYHOTO BKJIaJa B  IOCTPOCHHUE | GUTypa W TMOBEPXHOCTH BpAllleHHs, MWIMHAP, KOHYC, Imap,
WCTOJNB30BaTh 3HAHHUSA 0 | YCTOHYMBOTO OYyIyIIEro; cdepa, cedenus: Gurypsl BpalieHus, MIOCKOCTh, KaCAIOIIAsCS
CbI/IHaHCOBOI\/'I rpaMOTHOCTH B | - OTBETCTBCHHOC OTHOIICHHWEC K CBOMM POAUTCIIAM M cq)epm, nuiInHAapa, KOHYCa, onraab MMOBEPXHOCTHU
Pa3IMIHBIX KHU3HCHHBIX (I/IJ'II/I) APYruM 4i€HaM CEMbH, CO3JaHUIO CEMBbHM Ha | MUpPpaMHIbl, IMPU3MBbI, KOHYCA, HUWJIWHApA, IJIOMIAIAb C(i)epBI,
CHUTYaIuAX OCHOBE OCO3HAHHOTO MPHUHSTUS LIEHHOCTEN ceMelHOoi | 00beM KyOa, MpsSAMOYroJIbHOTO Mapajuiesienunena, nupaMupl,

KU3HU B COOTBETCTBUHM C TPAIUIUSIMH HApPOJOB
Poccun;
OBiagenue
NEUCTBUSIMHU:
a) caMOOpraHu3aIus:
- CaMOCTOSITEJIBHO OCYIIECTBIISATH I03HABATEIBHYIO
JIEITEIbHOCTD, BBISIBJISITD poOJIEMBlI,
CTaBUTH(OPMYJIUPOBATH COOCTBEHHEBIE
32/1a4n00Pa30BaATEIIHPHON JCITEIIBHOCTH U KU3HEHHBIX

YHHUBEPCATbHBIMU  PETYISTUBHBIMU

CUTYaLMSIX;
- CaMOCTOSITEILHO COCTaBJIATh IUIaH
PEIICHUATIPOOIEMBI c y4eToM HMEIOIIUXCS
PECYpPCOBCOOCTBEHHBIX BO3MOKHOCTEH H
MPETNOYTEHHI;

- JlaBaTh OLIEHKY HOBBIM CHTYallMsSM;CIIOCOOCTBOBATH
(OpMUPOBAHUIO U MPOSBICHUIO IIUPOKON 3pYIUIIUHU B
pa3HBIX 00JaCTAX 3HAHU, TOCTOSIHHO TMOBBIIIATH CBOM
00pa3oBaTesIbHbINA M KYJIBTYPHBIH YPOBEHB;

Opu3Mbl, LWJIMHIpA, KOHYyca, IIapa; yMEHHEe Hu300paxarb
MHOTOTPaHHUKU W TIOBEPXHOCTHU BpALICHUS, UX CEUCHHS] OT
PYKH, C TOMOIIBIO  YEpPTEKHBIX HUHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMETh paclo3HaBaThb CHUMMETPHUIO B
MIPOCTPAHCTBE; YMETh pacrno3HaBaTh MIpaBUJIbHbIE
MHOTOTPaHHUKU;

- YMETh ONEpUPOBaTh MOHITHUSIMU: MPSMOYTOJbHAsl CHCTEMa
KOOpJMHAT, KOOPIMHATHl TOYKH, BEKTOp, KOOPIHHATHI
BEKTOpa, CKaJIIPHOE MPOU3BENICHUE, YTOJ MEXIY BEKTOpaMH,
CyMMa BEKTOPOB, MPOU3BEJCHHE BEKTOPA HA YHCIIO; HAXOUTh
C TOMOIIBIO H3Y4EHHBIX (GOPMYyNT KOOPAMHATHI CEpPEAMHBI
OTpe3Ka, PacCTOSHUE MEXKIY ABYMS TOUKAMHU.
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0) CaMOKOHTPOJIb:
- WCIOJIb30BaTh NPUEMBl peQIEKCHUH s OIECHKU
CHUTYalllH, BHIOOpa BEPHOTO PEIICHHS,
- yMEThb OLEHHUBATh pPHUCKH W
NPUHUMATD PEIICHHUS 10 UX CHIDKEHHIO,
B) SMOLIMOHAJIbHBIM MHTEJUIEKT, MPEAINOIararnini
c(hOpPMHPOBAHHOCTE:
- BHYTPEHHEW MOTHUBALMH, BKIIOYAIOIIENH CTpEMIICHUE
K JIOCTIDKCHHIO IIeTd W yCHexy, OINTHMH3M,
WHUIIMATUBHOCTh, YMEHHE JCWCTBOBATh, WCXOMSA W3
CBOMX BO3MOKHOCTEH;
- SMIAaTUM, BKJIIOYAIOIIEH CIMOCOOHOCTh IOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBaTh €ro
MIPH OCYIIECTBJIEHUU KOMMYHHMKAIMH, CIIOCOOHOCTh K
COUYBCTBHIO M CONEPEKUBAHUIO;
- COLIMaJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH

CBOEBPEMCHHO

BBICTPAWBaTh OTHOLIEHUS C JPYTUMH JIIOJIbMH,
3a00TUTHCS, TPOSIBIATH HWHTEpPEC U  pa3peuaTh
KOH(JIHKTHI

OK.04. OddexTuBHO a) TOTOBHOCTH K CaMOpPa3BUTHIO, | - YMETh OMNEPUPOBATh TMOHATUSAMH: CIyYalHBIM OMBIT |

B3aHMO,I[CI>'ICTBOBaTI) u
pa6OTaTI> B KOJIUICKTHUBE H
KOMaHJC

CaMOCTOSITEIIBPHOCTH CaMOOTIPEICIICHUIO;

OBJIQJICHHE HABBIKAMH Y4eOHO-HCCIICI0BATEIbCKON
MIPOCKTHOM M COIMATILHOM IESITEIbHOCTH;

OBnazieHue YyHUBEPCAITbHBIMH KOMMYHUKATUBHBIMU
NEUCTBUSIMHU:

0) coBMeCTHas ACSATEIBHOCTD:

- HIOHUMATh u UCIIOJIb30BaTh
IPEUMYIIIECTBAKOMAH THOM u WH/IMBUTyaJIbHOM
paboTHI;

- T[PUHUMATh LEIH COBMECTHOW JIEATEIHLHOCTH,

OpPraHU30BbIBaTh U KOOPAMHUPOBATH JIEUCTBUS MO €€
JOCTH>KEHHIO: COCTAaBJISITh T1aH JeNCTBUM,
pacnpenensaTh poJd C yY4€TOM MHEHUN YYaCTHUKOB
0o0CY)KJaTh  pe3ylnbTaThl  COBMECTHOM  paloTHI,

ciydyailHOe COOBITHE, BEPOATHOCTb CIy4yailHOTO COOBITHS;
YMETb  BBIYMCIATH  BEPOSTHOCTH C  HCIOJB30BaHHUEM
rpauuecKkux MeETOJO0B; HMPUMEHATH (POPMYINBI CIOXKEHHUS U
YMHOKEHHUSI BEpOSITHOCTEH, KOMOMHATOpHbIe (aKkThl U
dbopMynbl TpU PEIICHUWH 3a]a4; OLEHUBATH BEPOATHOCTH
pealbHbIX  COOBITHIA;  3HAKOMCTBO  CO  CIIy4YaHHBIMH
BEJIMYMHAMU; YMEHHE TMPUBOJUTH MPHUMEPHl TMPOSBICHUS
3aKOHa OOJBIIUX YHCENT B MPHPOJHBIX M OOLIECTBEHHBIX
SBIICHUSX;

- yMeThb CBOOOJHO ONEPUPOBATH MOHATUSMU: CTEHEHb C
LEJIbIM MOKA3aTeNeM, KOPEHb HAaTYpaJIbHOM CTENEHU, CTENEHb
CpalMOHATbHBIM MOKa3aTeseM, CTENEHb C
NENCTBUTENBHBIM(BEIIECTBEHHBIM) TIOKa3aTeNeM, Jorapudpm
YHCJIa, CHHYC, KOCUHYC U TAHT€HC TPOU3BOJIBHOTO YUCIIA;

15




KOOPJIMHUPOBATh ¥ BBIIOJHATE  paboTy B
YCIOBUSAXPEAIbHOIO, BUPTYaAJILHOTO u
KOMOMHHPOBAHHOI'O B3aMO/ICHCTBUS;

- OCYHIECTBIATH  IIO3UTUBHOE  CTPAaTErH4ecKoe

NOBEJICHUE B PA3IMYHBIX CHUTYalUsiX, NPOSABIATH

TBOPYECTBO U BOOOpakeHUE, ObITh HHUITHATHBHBIM.
OBnaseHue  yHHUBEPCAIbHBIMU  PETYISTUBHBIMU

JNENUCTBUSMMU:

T') IPUHATHE ce0sl U IPYTUX JIIOIEH:

- NpUHUMaTb MOTUBBI M apryMEHTBHI APYrUX JIOJeH

MpHaHalu3€e pe3yabTaToB JAESATEIbHOCTH;

- MpU3HABaTh CBOE IMPABO M MpPaBO IPYrux JIOAEH Ha

OIINOKU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULUU

JPYroro 4yeyioBeka

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHAMH: Trpaduk
¢ynkiun, obpartHas (yHKOMA, KOMOO3MLMA —(DYHKIMIA,
auHeWHas (YHKOMSA, KBaJpaTHYHas (QYHKIUS, CTETICHHAs
GyHKUMST C  LeIbIMIIOKa3areieM, TPUTOHOMETPUUYECKUE
¢yHKUMM, OOpaTHbIE  TPUTOHOMETPUYECKHE  (YHKIHH,

nokazarenbHasuiorapupmudeckas (QyHKIHUU; YMETb CTPOUTH
rpa¢uky (QyHKIUH, BBIIOJHATH NMPeoOpazoBaHus T'padUKOB
GyHKIUH];

- YMEeThb HCIIONb30BaTh Tpadukd (QYHKUMUNA IS WU3Yy4eHUs
MPOLIECCOBH 3aBUCHMOCTEM MpHU pelIeHWH 334ad U3 JAPYrux
y4eOHBIX MpPEeIMETOB W W3 pealbHOM JKM3HH; BbIPAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKy BEIMYUHAMU;

- cBOOOJHO OINEpPUPOBATH MOHATHSAMHU: YETHOCTb (YHKIIHH,
NEePUOJUYHOCTh  (QYHKIHMHM, OrPAaHUYEHHOCTh  (YHKIIHH,
MOHOTOHHOCTh (YHKIIMH, SKCTpEMYM (YHKIMH, HauOoOJIbIIee
U HavuMeHblllee 3HA4YeHUsS (QYHKIUU Ha NMPOMEXKYTKE;, YMETh
IPOBOJUTH UCCIIE0BAaHUE (DYHKIINU;

- YMETh HCIIOJIb30BaTh CBOMCTBA W TpaduKu (YHKIUN IS
peleHNs] ypaBHEHHM, HEpaBeHCTB U 3ajad C NapaMeTpamy;
n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOKECTBA
pEUICHN YpaBHEHU, HEPABEHCTB U UX CUCTEM

OK.05.
YCTHYIO U

OcymiecTBISATh

MUCHbMEHHYO
KOMMYHUKAIUIO Ha
roCyJIapCTBEHHOM SI3BIKE
Poccuniickont ®enepanuu ¢
y4eToM 0coOeHHOCTEH
COL[MAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 0061acTH 5¢TETMYECKOTO BOCITUTAHMS:

- OCTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs
ACTETUKY  ObITa, HAYYHOTO W  TEXHHUYECKOTO
TBOpPYECTBA, CIOpPTa, TpyAa ©  OOIIECTBEHHBIX
OTHOIIICHUIA;

- CIIOCOOHOCTH BOCIIPUHUMATL Pa3JIMYHBIC BUJbI
HCKYCCTB4, Tpagullkul W TBOPYECTBO CBOCIO U
APYTruxXHapod0B, OIyIIaThb OSMOIHMOHAJIBHOC
BO3JICHCTBUE HCKYCCTBA,;

- y'6e)K,Z[eHHOCTI> B 3HAYUMOCTH OJId JIMYHOCTHU
I/IO6H.ICCTBa OTCYCCTBCHHOTO W MHUPOBOTO HCKYCCTBa
OTHHUYCCKUX KYJIbTYPHBIX TpaI[I/II_II/II\/’I U HapoJHOro
TBOPYCCTBA,

- YMETh OINEepPUPOBATh MOHITUSIMU: CpeHee apudmeTnyeckoe,
Me[uaHa, HauOoJblliee W HauMEHbIllee 3HAYCHHs, pa3Max,
JUCTepcusi, CTaHJapTHOE OTKJIOHEHUE YHUCIOBOrO0 Habopa;
YMEHHE  U3BJI€KaTb, HHTEPIPETUPOBATH  HHPOPMAIHIO,
NPEJCTaBICHHYI0 B TaONMIaX, Ha Jauarpammax, rpadukax,
OTpaXalolIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SIBICHHIA,
OPEICTaBIsAITh HMHPOPMAIMIO C [OMOILIBIO  TaOmUI U
quarpamMM; HCCIeoBaTh CTATUCTMYECKUE JaHHBIE, B TOM
yucie ¢ TOpUMEHEHHeM rpapuueckux  METOJ0B H
AJIEKTPOHHBIX CPEJICTB;

- YMETh OTIEpUPOBATH MOHITUAMHU: TOUKA, MPSAMasi, TIIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKpEIIUBAOIIUECS MTPSIMbIE
NapajuieTbHOCTh W TNEPIeHIUKYISIPHOCTh MPSMBIX |
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- TOTOBHOCTb K CAaMOBBIP@XEHUIO B pa3HbIX BHUAAX
HCKYCCTBAa,  CTPEMJICHME  IIPOSIBIATH  KadecTBa
TBOPYECKOM JINYHOCTH;

OBnazneHue yHUBEpCAIbHBIMU KOMMYHUKAaTUBHBIMU
JNEHUCTBUSMMU:

a) oOmeHue:
-OCyIIECTBIIATh KOMMYHHMKAallMd BO BceX cdepax
KU3HU;
-pacnio3HaBaTh HeBepOalbHbIE CpEACTBA OOIIEHMUS,
IIOHMMATh 3HAHMUS COLMAJIBHBIX 3HAKOB M CMAr4aTh
KOH(IIUKTHI;
-pa3BEpPHYTO U JOTUYHO MU3JIAraTh CBOO TOUKY 3PEHHMS
C MCIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

IJIOCKOCTEM,YrOJI MEKIy MNPSAMBIMH, YroJl MEXIY HPSAMOU U
IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTAMM, PACCTOSHHE OT
TOYKA [JO IUIOCKOCTH, pAaCCTOSHUE MEXIY IPSIMBIMH,
paccTosIHAE MEXIY IIIOCKOCTIMU;

- YMETh HCIOJb30BATh IIPU PEIICHUM 3a1a4 HW3Y4YCHHBIC
GakTel U TEOpEMbl IUIAHUMETPUHU; YMEHHUE OIICHUBATh
pa3Mepbl 00BbEKTOB OKPYKAIOLIET0 MUPA.

OK.06. [IposBnsATH
IPaXKIAHCKO-
MATPUOTHUIECKYIO TIO3HUITHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHHE Ha
OCHOBE TPaJUIIHOHHBIX
00I1eYEeIOBEYSCKUX
LIEHHOCTEH, B TOM 4YHCJIE C
y4eToM rapMOHH3AIUU
MEKHAIMOHAJIBLHBIX,
MEXPEITUTHO3HBIX
OTHOIIIEHUH, MPUMCHSTh
CTaHJIaPThI
AHTUKOPPYIITUOHHOTO
[MOBEIEHUS

- OCO3HaHHE oOyyarouumucs
POCCHICKOUTPaXKAAHCKOW HICHTUYHOCTH;
- IIeJIeHANpaBJIEHHOE Pa3BUTHE BHYTPEHHEW MO3UIUU

JIMYHOCTH Ha OCHOBE JTyXOBHO
HPaBCTBEHHBIXIIECHHOCTEN HapoJ0B Poccuiickoii
denepanun, HMCTOPHYECKHUX H HAI[MOHAJILHO
KyJIbTYPHBIXTPAIUIIANA,  (QOPMHPOBAHUE  CHUCTEMBI
3HAYMMBIX 11€JI0CTHO-CMBICIIOBBIXYCTaHOBOK,
AHTUKOPPYIIIHOHHOTO

MHUPOBO33PCHUAIIPABOCO3HAHMA, 9KOJIOTHYECKOH
KYJIbTYPHI, CIIOCOOHOCTH CTaBHTh aeimm u CTpOUTH
KHN3HCHHBICIIIIaHBbI,

B yactu I'paXKAaHCKOI'O BOCIIMTAHUA:
- OCO3HAHHUC CBOUX KOHCTUTYLHMOHHBIX IIpaB U
065133HHOCTCI>1, YBAXKCHUC 3aKOHA U IIPABOIIOPAIKA,
- IIPHUHATHUC TpaIuIUOHHBIX
HaI_II/IOHaJ'ILHLIX,O6H.IC‘I€JIOBC‘ICCKI/IX T'YMaHUCTUYCCKUX
ACMOKPATUICCKUX HCHHOCTCI\/’I;
- TOTOBHOCTb IIPOTUBOCTOATE UJACOJIOTUHUIKCTPEMU3MA,
HallMOHAaJIM3Ma, KCCHO(bO6HH,HHCKpHMHHaHHH Io:
COIMAJIbHBIM, PCINUTHO3HBIM,paCOBbIM,

- YMeThb OTEpPUPOBATH MOHATHUAMH: TPSIMOYTOJbHAS CHCTEMa
KOOPJMHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPIMHATHI
BEKTOPa, CKAIIPHOE MTPOU3BEJCHUE, YTOJI MEXKY BEKTOPaMH,
CyMMa BEKTOPOB, MPOU3BEJCHHE BEKTOPA HA YMCJIO; HAXOIUTh
C TOMOIIBIO H3YYEHHBIX (GOPMYyST KOOPAMHATHI CEPEIUHBI
OTpe3Ka, paCCTOSHUE MEXY IBYMsSI TOUKAMU;

- yMeTh BBIOMpaTh MOAXOAAIIUI M3YyYEHHBIH METOM JUIst
pellieHrs 3aJlaud, paclo3HaBaTb MareMaTH4eckue (akTbl U
MaTeMaTHYeCKUe MOJEIN B MPUPOTHBIX U OOILIECTBEHHBIX
ABJIGHUSX, B HCKYCCTBE;, YyMEHHE IPUBOJUTH IMPUMEPHI
MaTeMaTUYEeCKUX  OTKPBITUM  POCCHUICKOM W  MHPOBOM
MaTeMaTHYeCKON HAYKU.

- yYMeTb ONEPUPOBATh MOHATHAMH: CIy4allHBIA OMBIT H
ciydailHOe COOBITHE, BEPOATHOCTH CIy4ailHOTO COOBITHS,
YMETh  BBIYHCIATH  BEPOSTHOCTH C  HCIOJIB30BaHUEM
rpauuecKkux MeETOJO0B; MPUMEHATH (POPMYNBI CIOXKEHHUS U
YMHOKEHHUSI BEPOSITHOCTEeH, KOMOMHATOpHbIe (aKkThl U
dbopMynel TpU pEIICHWH 3a]ad; OLEHUBATh BEPOATHOCTH
pealbHbIX  COOBITHI;  3HAKOMCTBO  CO  CIIyYalHBIMH
BEJIMYMHAMHU;, YMEHHUE NPUBOAUTH MPUMEPHI MPOSBICHUS
3aKOHAa OOJBIIMX YHCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
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HallMOHAJIbHBIM IIPpU3HAKaM,
- TOTOBHOCTbL BCCTH COBMCCTHYIO JCATCIBHOCTDH
BUHTCPECAX TIpakaAaHCKOI0 O6HICCTB3., y4aCTBOBAThH

BCaMOYTIPABJICHUH B 00111€00pa30BaTEIHHOM
opraHu3ali U JETCKO-IOHOMCCKUX OpraHru3alluAX;
- YMCHUC BSaHMOHeﬁCTBOBaTB C

COLMAIIbHBIMUMHCTUTYTAMA B COOTBETCTBUU C HX
(GYyHKUIUSIMU ¥ HA3HAUYCHUEM;

- TOTOBHOCTb K TyMaHMTAPHOW M BOJOHTEPCKOU
JEeSATENbHOCTH; TaTPUOTUYECKOTO BOCIIUTAHHUS;

- c(hopMHUPOBAaHHOCTH POCCHUMCKOW T'pakJIaHCKOU
WJICHTUYHOCTH, IAaTPUOTH3MA, YBAKEHHUS K CBOEMY
HapOJly, 4YyBCTBa OTBETCTBEHHOCTH Tiepen PoamHOM,
FOpJIOCTH 3a CBOM Kpaid, cBOr0 PoauHy, CBOM SI3BIK U

KYyJIbTYypY, MPOIILIOE 51 HaCTOsIIIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
- LIEHHOCTHOE OTHOIIIEHUE K

roCyJapCTBEHHBIMCUMBOJIAM,  HCTOPHYECKOMY |
MPUPOTHOMY HACIICIUIO TaMSATHUKAM, TPaIUIUsIM
HaponoB Poccum npoctwxkenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE TEXHOJIOTHUAX U TPY/IC;

- WeiHas YOKJIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO U
3ammute OTeuecTBa, OTBETCTBEHHOCTh 3a €ro Cyanoy;
OCBOEHHBIC 00YJAIOIITUMHUCAMEKIIPEIMETHBIE TOHATHS
U YHUBEpCaJIbHbIC yueOHbIC ACHCTBUSA (PETyIATUBHBIC,
MO3HABATE/IbHbIE KOMMYHHKATHUBHBIC);

- CIIOCOOHOCTh MX HCIOJL30BAaHHUSA B IO3HABATEILHOM
COLIMAJIBHOM MPaKTHKE, TOTOBHOCTD
CaMOCTOSITEIBHOMY TUIAHUPOBAHHUIO M OCYILIECTBICHUE
yu4eOHOM  JesITeNbHOCTH, OpraHu3aludd  y4eOHOTO
COTPYJHHYECTBA C TMENaroru4ecKuMHu paboTHUKaAMU
CBEpCTHUKaMH, K  Y4aCTHIO B  IOCTPOCHUH
WHAMBUIYaIbHON 00pa30BaTeIbHOM TPACKTOPUH;
-OBIIQJICHHE HABBIKAMHU Y4eOHO-HMCCIIeI0BATENbCKOM,

SABJICHUAX
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MPOEKTHOM U COLMAJIbLHOM JEATEIIbHOCTH.

OK.07. CopnelicTBOBaTh
COXPAHEHUIO  OKpYKaroulen
CpelIbl, pECYpCcOCOEpeKEHHUIO,
IPUMEHATh  3HaHUA 00
U3MEHEHUU KJIuMarTa,
IIPUHLIATIBI OepeKIMBOTO
MPOU3BOACTBA, Ah(PEKTUBHO
JENCTBOBATH B

LIpG?;BI)I‘-IaI\/'IHI)IX CUTyaluiax

- HE T[pUHUMATh JAEHUCTBUSA, MPUHOCALINE BpEL
OKpYKalollel cpere;

- yMETb  IPOTHO3UPOBATh
JKOJIOTUYECKHE  IOCIIECICTBUS
JNENCTBUM, IPEAOTBPALLATH UX;

- PpaclIMpUTh OIBIT JEATEIBHOCTH 3KOJOIMYECKOU

HeOJIaronpusITHbIE
MPEIIPUHIMAEMBIX

HaIpaBJIEHHOCTH;
- pa3pabaTbIBaTh IJIaH PEHICHUs MPOOIEMBI C YUETOM
aHaJn3a HUMEIOLIUXCS MaTepHATBHBIX u
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIISITh [[EJICHANTPABICHHBIA  TTOWMCK
MEPeHOoCacpe/ICTB M CHOCOOOB  JeWCTBUA B

poheCCHOHANBHYIO CPENY;

- YMCTh NEPCHOCHTH 3HAHWA B IIO3HABATCIBHYIO H
IMPaKTUYCCKYIO oOmactu KHU3HEACATCIBHOCTH,

- TmpemiaraTh HOBBIC IPOEKTHI, OLICHUBATh HICU C
MO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHYECKOU
3HaYNMOCTH,

- YMeTh ONEPUPOBATH MOHATUSAMH: (DYHKIHSA, HETpEepbIBHAS
(GyHKUMS, MPOU3BOJHASA, IE€pBOOOpa3Has, ONpeAEICHHbIN
UHTETpall; YMETb HaXOAWTh IPOU3BOJHBIE 3JIEMEHTaPHbBIX
(GyHKUIMM, UCHOJB3YSl CIIPAaBOYHbIE MaTEpUaJIbl; UCCIEAOBAThH
B IPOCTEHIIMX ciydasXx (YHKIMM HAa MOHOTOHHOCTH,
HAXOJUTh HaWOOJBIINE W HAMMEHBIINE 3HAUCHUS (DYHKIHN;
CTPOUTH I'papKK MHOTOUJIEHOB C HCIIOJIb30BAHUEM arrapaTa
MaTEeMaTHYeCKOr0 aHalln3a; MPUMEHSTh MPOU3BOJHYIO MpPH
pemieHuu  3aJad  Ha  JIBIDKEHHE; pellaTh  IPaKTHKO-
OpHUEHTUPOBAaHHBIE 3a/ladyl Ha HAuOOJbIINE U HAaUMEHbLINE
3HAYEHUs], Ha HaX0XK/IEHUE MyTH, CKOPOCTU U YCKOPEHUS,;

- yMeTh  ONEPUPOBATh  TOHATHUSIMH: JIBIDKCHHE B
POCTPAHCTBE,MOI0OHBIE  (DUTYPBI B IPOCTPAHCTBE;
WCIOJIb30BaTh ~ OTHOUICHHUEIUIOWIAAEH  IOBEPXHOCTEH U

00beMOB MOJOOHBIX QUTYp TIPU PEIICHUH 3a]1a4;

- YMETbh BBIYUCIIATH TE€OMETPUUECKHIE BETMYUHBI (JJTMHA, YTOI,
Iomaas, OOBeM, IUIOMAb TOBEPXHOCTH), HCIIOIB3YS
H3y4eHHBIC (OPMYIIBI U METOJIBI.

- J1aBaTh OIEHKY HOBBIM CHUTYyallMsIM, BHOCHTh

KOPPEKTUBBI B JIeSITeILHOCTb, OILICHHBATH

COOTBETCTBUE PE3YJIHLTATOB IEJISIM.
TK 3.3. OcymectBiare | dopMHUpPOBAHUE YHUBEPCAIbHBIX y4eOHBIX | CBOOOJHO OIEPUPOBATh MOHATHSAMHU: PAMOHAIBLHOE YHUCIIO,
H3MCPCHHUC NIapaMeTpoB | [103HABATENILHBIX JEUCTBHI  BKIIIOYAaeT 0a30BbIE | OECKOHEYHAS rnepuoguyecKast IpoOb, IPOLIEHTEI,
H060‘IHHXV SIICKTPOMArHUTHBIX | jjorpyeckue JeHCTBUS: HppALMOHAJIBHOE YHCIIO, MHOXECTBA pAalMOHAIBHBIX U
U3ITyqCHAN " HABONOK, | pyiqpmsTh Ka4yecTBa, XapaKTEPUCTUKY | JACHCTBUTEIBHBIX YHUCEN, MOY/Ib JACHCTBUTEILHOTO YKCIIA;
CO3MABACMBIX  TCXHWICCKUMH | /o repaTHUECKHX MOHATHH M OTHOIICHHMI MEXIy | IPUMEHITh APOOM M MPOLEHTH JJSl PElICHUS MPUKIATHBIX
g{?ﬁ;ﬁiﬁﬁﬂ Orpagggzgﬁzfg HOHITUSIMU;, (HOPMYITHUPOBATH onpez[ereHHﬂ MOHSTUH; | 3a/1a4 U3 Pa3JIMYHbIX 0sz.1.cnep“1 3HAHUW U peaJIbHOM JKU3HU;
— yCTaHaBJIMBATh CYLIECTBEHHBIN MpU3HAK | IPUMEHATH pUOIIKEHHBIE BBIYMCIICHHS, npalinna

KJIaccu(UKaIMM, OCHOBAaHUA s OO0OOIICHUS | | OKPYTJICHUS, MPUKHUJIKY U OLIEHKY Pe3yJibTaTa BRIUUCICHUN;

CpaBHCHHS, KPUTCPUU ITPOBOJUMOTO aHAJIN34,

BBIABIIATH MAaTEMAaTHYCCKHEC 3aKOHOMEPHOCTH,
IMPOBOAWUTL dAHAJIOTMH, BCKPBIBATH B3daUMOCBA3U H
IMPOTUBOPCUUA B (baKTaX, JaHHBIX, Ha6J'II-OI[eHI/I$IX u

CBO60)IHO ONeprupoBaTh IMOHATHEM: CTCIICHbL C MLCJIbIM
IMMOKa3arecijiIeM, HUCHOJIb30BATh IMOAXOAALIYIO (bOpMy 3aliucu
JENCTBUTEIIBHBIX YHUCE JJIs peHICHUA MMPAKTHUYCCKUX 3aJla4 U
MMPCACTABJICHUA NAHHBIX;
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YTBCPKACHUAX, MPpCAjIaraTb KPpUTCPUHN IAJI BBIABJICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

BOCIIPUHUMATh, (OPMYIIHPOBATh M MPEOOPa30OBHIBATH
CYXKACHUA: YTBCPAUTCIILHBIC u OTpULATCIILHEIC,
eIMHUYHBIC, YACTHBIC U OOIIINE; YCIOBHBIC,

J€JIaTh BBIBOJABI C HMCIIOJIb30BaHHUCM 3aKOHOB JIOTHKH,
ACAYKTHBHBIX W  HHIAYKTUBHBIX YMO3aKHIO‘~ICHI/II71,
YMO3aKIIOUEHUH 110 aHAJIOTUU;

MIPOBOJIUTH CaMOCTOSITEIIBHO JIOKa3aTeNbCTBA
MaTeMaTH4YeCKUX yTBEpPXKJIEHUM (mpsiMble U  OT
MIPOTHUBHOTO), BBICTPauBaTh aprymMeHTanuIo,
MIPUBOJUTH MIPUMEPBI " KOHTPHPHUMEPHI;

000CHOBBIBATH COOCTBEHHBIC CY)KICHUSI ¥ BBIBOIBI;

BBIOMpATh CcHocoO  pemieHuss y4eOHOW  3agauu
(cpaBHUBAaTh  HECKOJBKO  BapHAaHTOB  PEIICHUA,
BHIOMpaTh  HaumboJiee MOAXOMANUHA €  YyIETOM
CaMOCTOSITEJIPHO BBIJICIICHHBIX KPUTCPUEB).
dopmupoBaHUe YHUBEPCAITBHBIX y4eOHBIX
[IO3HABATENbHBIX JIEUCTBUH  BKIIIOYaeT 0Oa30BEIE
HCCIEI0BATEIbLCKHE NeHCTBUS:

WCIIOJb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN
WHCTPYMEHT IO3HAHUS;

hopmyaupoBaTh BOITPOCHI, buKkcupyromme

IPOTUBOpEYHE, MPOOJIEeMy, YCTaHABIMBATH HCKOMOE U
naHHOe, (OPMHPOBATh THIIOTE3y, apPryMEHTHUPOBATH
CBOIO TIO3UIHIO, MHEHHUE;

IPOBOJUTH  CaMOCTOSITEIBEHO CIIJTAHUPOBAHHBIH
OKCIIEPUMEHT, HCCIICIOBAaHUE 10  YCTAHOBIICHHIO
0COOCHHOCTEH MAaTeMaTHYeCKOTO OOBEKTa, IMOHATH,
IPOLEAYPHI, IO BBISBICHHIO 3aBHCUMOCTEH MEXIY
00BEKTaMH, MOHATUAMH, IPOLIEypaMH, UCIOJIb30BATh
pa3JInYHbIC METO/IbI;

CaMOCTOATENIBHO  (OPMYIUpOBaTh OOOOIIEHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM INPOBEACHHOIO HAOIIOICHHUS,

CcBOOOJIHO OTIEPUPOBATH MOHATHEM: aPHU(PMETHUECKUI KOPEHb
HaTypaJbHOM CTEIICHU;

CBOOOTHO OTIEPHPOBATH TIOHATHEM: CTETICHB C PAllOHATBHBIM
II0Ka3aTeleM;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU:
JIECATUYHBIC U HATYpPAJIbHBIC JOTapU(pMBbI;

norapudM  UHCIa,

CBOOOJHO ONEpUpPOBaTH MOHATHSMH: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC YHUCIIOBOTO apryMeEHTa;
ONIEPUPOBATh  IOHATHSAMM: APKCUHYC, AaPKKOCUHYC H

ApKTAHTEHC YHCIIOBOTO apTyMEHTA.
UCIIOJIb30BaTh CBOWCTBA JIOrapu(PMoB Al MpeoOpa3oBaHUS
Jorapu(GMHUYECKUX BBIPAKCHHIA,

CBOOOJHO ONEPUPOBATH MMOHATHSIMH: HppaIMOHAIBHBIC,
MoKa3areIbHbIE W JIOTApU(PMUYCCKHE YPAaBHEHUS, HAXOIUTh
UX pEIICHUS C TIOMOIIBIO PABHOCHJIBHBIX IEPEXO0JI0OB WM
OCYIIIECTBIISAS TPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPHUTOHOMETPHUYECKHE (POPMYIIBI s
npeoOpa30BaHUsl TPUTOHOMETPHYECKUX BhIPAKEHUIA,
CBOOOJTHO OIEPHPOBATH TIOHATHEM: TPUTOHOMETPHYECKOE
ypaBHEHHE, TIPUMEHSITH HEOOXOoauMble  (OPMYNBI  JUIS
pEIIeHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUAX YPABHEHHIA;
MOJICIUPOBATh pEaJIbHbIC CHUTYallMd Ha s3bIKE alreOpsl,
COCTaBJISITh ~ BBIPWKEHHS, YpPaBHEHWS, HEPaBEHCTBA IO
YCIOBHIO 3a/Ia4M, HCCIENOBAaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM allllapaTa ajareophl.

CBOOOJIHO ONEPUPOBATh TMOHATHAMHU: (DYHKIHUS, CHOCOOBI
3agaHus  (QyHKOUM, B3aMMHO  oOpaTHble  (DYHKIIHH,
KoMro3unusi  GyHKuui, rpaduKk (QYHKIUU, BBIMIOIHATH
aJIEMEHTapHbIE TPeoOpa3oBaHusl rpauKoB QYHKITHIA,
CBOOOJIHO OTIEPHPOBATH MOHATHIMU: O0JIACTH ONPEICICHUS U
MHOKECTBO  3HaueHUW  GyHKUMH, HYIH  (QYHKIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OMEpPUpPOBaTh MOHSTUSIMHU: YETHBIE M HEUYETHBIC
byHKIMH, TIePHOIYECKUE byHKIHH, MIPOMEXKYTKHU
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HCCIIeIOBaHUS, OLICHUBATh JOCTOBEPHOCTD
MOJIYY€HHBIX PE3YJIbTaTOB, BBIBOJIOB U OO0OOIICHMUIA,
POTHO3UPOBATh BO3MOXKHOE WX Pa3BUTHE B HOBBIX
YCIIOBHSX.

dopmupoBaHue YHHUBEPCATBHBIX Y4eOHBIX
NIO3HABATENBHBIX JIEMCTBUH BKJIIOYAET paboTy C
uHpOpManuei:

BBIOMpATh MH(DOPMAIMIO U3 MCTOYHUKOB Pa3IIUNIHBIX

TUINIOB,  AHAIM3UPOBaTh U  HMHTEPIPETHUPOBATH
nHpoOpMallMI0  Pa3NUYHBIX  BHJIOB U (QopMm
IIPEJCTaBIICHMUS, CUCTEMaTU3UPOBATh u

CTPYKTYpUPOBaTh HH(DOPMAIIHIO, MPEACTABIATh €€ B
pa3auuHbIX hopMax;

OIIEHHUBATh HaJIe)KHOCTh nH(pOpMaIUu o
CaMOCTOSITENIBHO  C(DOPMYITMPOBAHHBIM ~ KPUTEPHSIM,
BOCIIPHHUMATH €€ KPUTHUYCCKHU;

BBIABJIAITH  JeuuuThl  WHGOpMAIMK,  JaHHBIX,
HEOOXOIUMBIX ISl OTBETA HA BOMPOC U IS PEIICHUS
3aJ1a4u;

aHAJIM3UPOBaTh MH(POPMAIIUIO, CTPYKTYPUPOBATH €€ C
MMOMOTIIBIO TAOJIUIT U cXeM, 00001IaTh, MOIETUPOBATH
MaTEeMaTUYECKH: JIeNaTh YEPTEKU M KPATKHE 3alHUCH
0 YCJIOBHIO 3aJaud, OToOpakaTh TrpaduyecKu,
3aIUCBIBATh C IOMOIIBI0 (PopMYIT;

dhopmyaupoBaTh MpsMbIE U OOpaTHBIC YTBEPXKIACHUS,
OTPHIIAHWE, BBIBOJUTH CJICJICTBHS; PACIO3HABAThH
HEBEPHbIE YTBEPKJICHUS M HAXOJUTh B HUX OLIMOKHY;
MPOBOJIUTh MAaTEMATHYECKUE IKCIEPUMEHTHI, peliaTh
3a/1a4yd  MCCIIEIOBATEIILCKOTO XapaKTepa, BbIJIBUIATh
MPEANOJIOKCHHS, JIOKA3bIBaTh WJIM OINPOBEPrarh WX,

OpUMEHSAS  MHAYKLUHIO,  JCAYKLIHIO,  aHAJOTHIO,
MaTeMaTHYEeCKHE METOIbI;

co3/1aBaTh CTPYKTYPUPOBAHHbIE TEKCTOBEIC
Marepuaibl C  HUCIOJb30BAHUEM  BO3MOXKHOCTEH

MOHOTOHHOCTH  (DYHKIIMM, MAaKCUMyMbl M MUHUMYMBI
byHKIIMM, HanOOIbIIIEe U HAMMEHBIIIee 3HAaUeHUE (PYHKIMH Ha
IPOMEXYTKE;

CBOOOJTHO OIEPHUPOBATH MOHATUSMH: CTETEHHAs (YHKIUS C
HATYpaJIbHBIM M IEJBIM IOKa3aTelieM, rpaduk CTETeHHOU
(GYHKIIMM C HATypaJbHBIM M IIENBIM IOKa3aTelieM, Tpaduk
KOpHSA N-0i cTemeHW Kak (YyHKIMKM OOpaTHOW CTETEHU C
HATYpPaJIbHBIM ITOKa3aTelleM;

OTIEpUPOBATh TOHATHAMH: JIMHEHHAs, KBagpaTHYHAS W
NpoOHO-TMHEWHAasT (QYHKIUHM, BBINOJIHIATE JJIIEMEHTApHOE
UCCIIEIOBAHNE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OTEPHPOBATH TIOHSATHSIMH: TOKa3aTelbHAsT U
norapumuueckas (QyHKIUH, WX CBONCTBA M rpaduKw,
UCTIOJIb30BATh MX TPAQUKH [T PEIICHUS YpaBHEHUH;
CBOOOJTHO OTIEPHPOBATH TOHATHSAMH: TPHUTOHOMETPUYECKAs
OKPY)KHOCTB, OTIpE/ICICHNE TPUTOHOMETPHUYECKHX (HYHKIIHA
YHCIIOBOTO apr'yMEHTa;

WCIIOJb30BaTh Tpaduku  QYHKIWNA IS WCCIEAOBaHUS
IPOLIECCOB U 3aBHCUMOCTEH IPHU PELICHUH 3aJad U3 JPyrux
y4EOHBIX NPEAMETOB M pEAJbHOW JKU3HM, BBIPAXKaTh
(opMynaMu 3aBUCUMOCTH MEX/1y BETUUNHAMU;

CBOOOJIHO OIIEpUPOBATh MOHATUAMU: HENPEPHIBHBIE (DYHKIINH,
TOYKHM pa3pbiBa rpaduka (yHKIUH, ACUMIOTOTHI TIpaduka
byHKIUY,

CBOOOJIHO OIEpUPOBaTh HMOHATHEM: (YHKIUS, HENpepbIBHAs
Ha OTpe3Ke, NMPUMEHATh CBOMCTBA HENPEpPbIBHBIX (YHKLIMN
JUIS peLIeHus 3ajay;

CBOOOJIHO OmepupoBaTh MOHATHSAMM: TIepBas M BTOpas
HPOM3BOJIHBIE (GYHKIIUH, KacaTellbHas K rpaduky GyHKIMY;
BBIUUCJIATH IPOU3BO/IHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO U

KOMIO3MLUK  JBYX  (QYHKUMH, 3HAaTh  NPOU3BOJHBIE
3IIEMEHTapHBIX QYHKLUH;
UCMOJb30BATh TEOMETPUYECKHA U (PU3MUECKHI  CMBICH

HpOH3BO):[HOI>'I JJI pCIICHUS 3a1a4.
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COBPEMEHHBIX IPOTPAMMHBIX CPEICTB U OO0JAYHBIX
TEXHOJIOTHi, HCII0JIb30BaTh TaOIMYHbIE 0a3bl JaHHBIX;
HUCIIOJIb30BATh KOMITIBIOTCPHO-MAaTEMAaTUYCCKUC
MOJEeNd JUIS aHaimu3a OOBEKTOB M  IPOIECCOB,
OIICHUBATh aJICKBATHOCTh MOJICTH MOJICTHUPYEMOMY
00BEKTY WJIH TMpOIECcCy; MPEIACTABIATH PE3yJIbTaThl
MOJCIIMPOBAHUA B HAI'JIAAHOM BUC.

dopmupoBaHHE YHHUBEPCAIBHBIX y4eOHBIX
KOMMYHHKAaTHUBHBIX HCﬁCTBHfI BKJIIOHYACT YMCHUA:
BOCIIPUHUMAaTh U (OPMYIMPOBATH CYKICHHS, SICHO,
TOYHO, TPaMOTHO BBIPpAXKATb CBOIO TOYKY 3pPCHHA B
YCTHBIX U TMCbMCHHBIX TEKCTAaX,

B XOJIe OOCYKICHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY
00CyX1aeMOi TeMbI, TPOOJIEMBI, perIaeMoi 3ajauu,
BBICKA3bIBaTh HWJICH, HALICJICHHBIC HA IMOWCK PCIICHHA,
COIIOCTABJIATE CBOU CYXKIEHHUA C CYXIECHUAMH IPYTUX

YY4aCTHUKOB  Juajora; B  KOPpeKTHOW  ¢opme
(hopMynupoBaTh pa3HOTIIACUS U BO3PAKECHHUS,;

MIPE/ICTaBIATh JIOTUKY pelieHus 3aa4H,
JIOKAa3aTeNbCTBA YTBEPXKJICHUS, PE3YNbTaThl U XOJ

OKCTIEPUMEHTA, HCCICIOBAHUS, TMPOCKTa B YCTHOW M
NUCBbMEHHOW  (opMe, TOIKPEIUIsisl IOSICHCHUSIMH,
000CHOBaHMSIMH B BEpOAIBHOM U I'paUIecKOM BHUJIE;
CaMOCTOSITEJIEHO BBIOMpATh (OPMAT BBICTYIUICHHUS C

y4eToOM 3aJad4 Mpe3eHTAlud U  OCOOEHHOCTEH
ayJIUTOPHUH;
y4acTBOBaTh B  TPYIIOBBIX  (Qopmax  paboTsI

(oOcyxneHus, 0OMeH MHEHUH, «MO3TOBbIE IITYPMbI» U
IpYyrue), HWCIONb3ysd MPEUMYIIeCTBa KOMaHIHOW W
VHIMBHYyIbHOW pPa0OTBHl TPH PEIICHUH Y4eOHBIX
3aJa4y; IUIAaHUPOBATh  OPraHMU3alMi0  COBMECTHOM
paboThl, pactpeneniaTh BUJbI paboT, JOrOBapUBAThCS,
oOcyXJaTh mpollecc U pe3ynbTar paboThl; 00600maTh
MHEHHMsI HECKOJIbKUX JIFOJIeH;

WCIIOJIb30BAaTh TEOPETHKO-MHOXKECTBEHHBIN  ammapar s
OIHUCAHUS PEATBHBIX MPOLECCOB U SABJICHUMN, NMPU PEUICHUU
3a/1a4 U3 JIPYrux y4eOHBIX MMPEAMETOB;

CBOOOJIHO OTIEPUPOBATH TMOHATUSMH: HATYpPAIbHOE U LIETI0E
YUCIIO, MHOXKECTBA HATypaJbHbIX M  LEJIbIX  YHCEII,
WCIIOJIb30BaTh MPHU3HAKH JenuMocTu uenbix uyucen, HOJ u
HOK narypaibHBIX YHCeN IS PEIICHHs 3a/iad, MPUMEHATH
anroput™ EBKina;

CBOOOJIHO  OTEPHPOBATH TOHATHAMHU: HpPpaAIMOHAIbHBIC,
MoKa3aTeNIbHbIC U JOorapu(MHUUECKHEe HEPABEHCTBA, HAXOIUTh
UX PEIIEHUS C MOMOIIBI PABHOCHIIBHBIX MEPEXOJ0B;
OCYIIECTBIISITh OTOOP KOPHEH MPH PEIICHUH
TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJIHO OTEPHPOBATH TOHATUEM TPUTOHOMETPHUIECKOE

HEpPaBEHCTBO, TMPUMEHATH HEOOXOAUMBIE (OPMYIIBI IS
peneHus OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEpPABEHCTB;

CBOOOJHO OIIEpUpPOBATH MIOHATUSAMH: cucreMa u

COBOKYMHOCTb yPaBHEHHWH M HEpPaBEHCTB, DPaBHOCHIIbHBIC
CHCTEMBI M CHCTEMBbI-CIIEICTBUS, HAXOJUTh PEIICHHUS CHCTEMBI
U COBOKYITHOCTEH  paIlOHAJBHBIX, HPPALHOHAIBHBIX,
[IOKa3aTeNbHbIX M JIOTApU()MUYECKMX  ypaBHCHHH |
HEpaBEHCTB;

peliate panuoHalbHBIE, MPpAlMOHANBHBIC, NOKa3aTelbHBIE,
gorapuMUUECKHe ¥ TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEepaBEeHCTBA, COAEPIKAIFe MOIYIIU H TapaMeTphl;
HNPUMEHATH TpaduiecKrue MEeTOIbI U1 PEIICHHs YpaBHEHUH U
HEpaBEHCTB, a TAKXKE 33/1a4 C ITapaMeTpaMu;

CTpOUTHh TpadUKd KOMIOZUIMH (DYHKIHH C [OMOIIBIO
3JIEMEHTApHOT0 WCCIIEIOBAHHUS M CBOWCTB KOMITO3HILIUH JIBYX
b yHKIHIH;

CTPOUTHh T'€OMETpUYECKUe 00pa3bl ypaBHEHUH M HEPaBEHCTB
Ha KOOPJIMHATHO MIOCKOCTH;
cB00OIHO OIIepPUPOBATH

TIOHATHSIMHU: rpaduKu
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BBITIOJIHATh CBOKO YacTh PaOOTHI U KOOPJAUHUPOBATH
CBOM JICUCTBUS C JAPYTMMH YJI€HAMU KOMAaHJbI;
OIIEHUBATh KAYECTBO CBOETO BKJIa/a B OOIIUI MPOIYKT
0 KpUTEpUsM, CHOPMYITHPOBAHHBIM yJaCTHUKAMHU
B3aWMOJICUCTBUS.

dopmupoBaHUE YHUBEPCAIbHBIX
PETYJISITUBHBIX JIEHCTBUIA BKIFOUYAET YMECHUSA:
COCTaBJIATh IUIAH, AQJITOPUTM PEIICHUS 3aJ1a4H,
BBIOMpATh CNOCOO pEelIeHHs] ¢ YYEeTOM HMEIONIMXCS
pecypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH U
KOPPEKTUPOBATH C YIETOM HOBOM MH(OpMAIIUH;
BJIaJIETh HABBIKAMHU IMO3HABATEIBHOU peIIEKCHU Kak
OCO3HAaHMS COBEPIIAEMBIX JEHCTBUN M MBICIUTEIIBHBIX
MPOLIECCOB, MX pe3yJIbTAaTOB; BIAJETh CIOCO0aAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IIpoLlecca U pe3yabTaTa
peleHus MaTeMaTUIeCKO! 3a/1a4u;

NpEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH
IpU  PEIIEHUH 337a4d, BHOCHTh KOPPEKTHBBI B
NEeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJICHHBIX OIIHOOK;

OLICHUBATh  COOTBETCTBUE pe3ynbTaTa LEIUd U
YCIOBUSIM, MEpy COOCTBEHHOW CaMOCTOSITeLHOCTH,
3aTpyAHCHHS, NePUIMTHI, OMHUOKH, TPHOOPETCHHBIN
OTBIT; OOBACHATH MPUYUHBI  JOCTHKCHHUS  WIIU
HEJOCTHXKEHHUSI pe3yIbTaTOB JAEATEIbHOCTH.

y4eOHBIX

TPUTOHOMETPHUCCKUX (PYHKIIHIA;

MPUMEHSITh (DYHKIIUU JJIs1 MOJICTTHPOBAHUS M UCCIICIOBAHUS
peaIbHBIX MPOIIECCOB.

WCII0JIb30BaTh MPOU3BOAHYIO JUIsl HCCIIEOBAaHUS (DYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI,

HAxoJIMTh HauOoJIbIlIee M HAMMEHbIIEe 3HAYCHUS (QYHKIUU
HEIIPEPBIBHON HA OTPE3KE;

WCIIOJIb30BaTh TPOU3BOJIHYIO JIJII HAXOXKJICHUS HAWIYYIIEro
peuieHus B TPUKIAAHBIX, B TOM YHCJIE COIHAIBHO-
SKOHOMUYECKUX, 3aJadyax, JUIsi OMpPENeTIeHUs CKOPOCTH U
YCKOpEHUSs Ipoliecca, 3a1aHHOro (popMysIoi Uit rpaguKom;
CBOOOJIHO  ONEpUPOBaTh  IMOHATUSAMH:  TEPBOOOpa3Has,
ONpeNeNnEHHbIl  WHTETpaj, HAXOAWTh  TNEpPBOOOpa3HbIE
AJI€MEHTAPHBIX (YHKIMH ¥ BBIYUCIISITH HHTErpaj 1o hopmyIie
Hrrotona-Jleiionuna;

HAXOJIUTh TJIOMIAIU TUIOCKUX (PUTYp U 0OBEMBI T C
MOMOIUIBIO UHTETpaIa;

UMETh TPEJCTaBICHUE O MaTEeMaTHUYECKOM MOJIEIUPOBAHUU
Ha TIpuMepe cocTaBiieHus TudQepeHInanIbHbIX YpaBHECHUIH;
peliath MNpPUKIAAHbIE 3a/Jadd, B TOM 4YHCJIE COLMAIbHO-
SKOHOMHMYECKOTO U (PU3MUECKOro XxapakTepa, CpeACTBaMH
MaTeMaTHYECKOT0 aHalln3a.

CBOOOJHO  ONEpUPOBATH  MOHITUAMM, CBA3AHHBIMH  C
HWIMHAPUYECKOH, KOHUYECKOU u ceprueckoit
MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOJTyUEHUS;
OTIEpUPOBATH MOHATUSIMH, CBA3aHHBIMH C TEJIaMU BpAIllCHUS:
UIMHIPOM, KOHYCOM, c(hepoii U ImapoM;

pacro3HaBaTh Tela BpalleHus (UUIUHIAp, KOHYyC, cdepa u
11ap) ¥ 0OBACHATH CIIOCOOBI MOJTYYEHHS TeJl BpAIllCHUs;
KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIHOJIOKEHUE cdepbl H
MJIOCKOCTH;

BBIYHCIISITh BEIUYUHBI SJIEMEHTOB MHOTOTPAHHUKOB U Tel
BpallleHu, 00BEMBI u TIJIOLIAN MOBEPXHOCTEN
MHOTOTPAaHHUKOB M TN BpAIICHHs, T€OMETPUUYECKUX Tel C
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pUMEHEHHEM (HOPMYIT;

CBOOOHO  OMEpPHPOBATH  TMOHATHUAMH, CBS3aHHBIMH  C
KOMOMHAIIMSIMA ~ Tell  BpPAIEHWs ¥  MHOTOTPAaHHHKOB:
MHOTOTPaHHUK, BIIMCAHHBIA B cepy M OMHCAHHBIN OKOJIO
cheprl, cdepa, BHHCaHHAE B MHOTOTPAHHUK WJIH TEIO
BpAICHHS,

BBIUMCIIATH COOTHOIICHHSI MEX/IY IUIOMaIMU TIOBEPXHOCTEH
1 00bEMaMU MOJOOHBIX TEI;

n300paxarb u3ydaeMmble (QUIYpbl, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX QUIYP:
BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS TeJl BPAIICHUS;
U3BIICKaTh,  WHTEPIPETHPOBATH M  IMPEoOpa3oOBBIBATH
UHPOpPMALIUI0O O  TMPOCTPAHCTBEHHBIX  I'€OMETPUYECKHUX
¢durypax, mpeACcTaBICHHYIO HA YepTekKax U PUCYHKAX;
CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B MMPOCTPAHCTBE;
BBITIOJTHATH OTIEPAIlH HAJl BEKTOPaMHU;

3aJjaBaTh IUIOCKOCTh YpPaBHEHHMEM B JIEKapTOBOW cCHCTEME
KOOp/IMHAT;

pemaTb TIEOMETpUYECKHE 3aJadd Ha BBIYMCICHUE YIJIOB
MEXJy NPSAMBIMH U IUIOCKOCTSIMM, BBIYMCIICHHE PACCTOSHUMN
OT TOYKH JI0 IUNIOCKOCTH, B LIEJIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1a MPH PELICHHH;

CBOOOJHO  ONEpPUPOBATH  MOHATHUAMH, CBA3AHHBIMU  C
JIBIDKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JABMKCHUI;
BBINOJIHATh U300paXKeHNUss MHOIOI'PAaHHUKOM U TE€J BpAIlEHUs
Opy MapajuleIbHOM IEpeHOoce, LEHTPAJIbHOW CHMMETpUH,
3epKaJIbHOM CHUMMETpPHM, HpPU IIOBOPOTE BOKPYr MpPSIMOM,
npeoOpazoBaHus M0100MS;

CTPOMThH CEYEHUsI MHOIOI'PAaHHUKOB U TEJ BPAILEHHs: CEUCHHUSI
WIMHApa (MapajuieNbHO U MEPIEeHAUKYISIPHO OCH), CEUEHUS
KOHyca (mapajuleJIbHOE OCHOBAaHMIO U MPOXOJAIIee uepes
BEpPIIUHY), CEUCHUS 11apa;

UCIOJIb30BAaTh METO/IbI MOCTPOEHUS CEUEHHI: METOJ CIENOB,
METOJ] BHYTPEHHEro NpPOEKTHPOBAHHUS, METOJ IepeHoca
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CEKYIIEH MIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUUYECKHUE YTBEPKICHMUS;

OPUMEHSTh  TIeoMeTpuuyeckue  (QakTbl Ui pELICHUs
CTEPEOMETPUYECKUX 3aJad, MPEINoJaraloliuXx HECKOJIbKO
11aroB pelleHus, €Cau yCIOBUs IPUMEHEHNUS 3a/1aHbl B SIBHOU
U HesiBHOM (hopme;

pemarh 3aJaud  Ha  JOKa3aTEJbCTBO  MAaTEMaTHYECKHX
OTHOIIEHUH U HaX0K/IEHUE N'€OMETPUUYECKUX BEIHYUH;
OPUMEHSTh  [POrPaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI npu pelieHnu
CTEepEOMETPUYECKUX 3a/1aY;

NPUMEHSTh TOJYYCHHbIE 3HAHMS Ha MpPAaKTHKE: CPaBHUBATh,
aQHAIM3UPOBATH U OLIEHUBATh peajbHbIE CUTYallUH, IPUMEHSTh
M3yYEHHbIE MOHATHS, TEOPEMBI, CBOMCTBA B MpoIlecce MOUCKa
pelleHrs MaTeMaTH4ecKH CQOpPMYIHPOBAHHONW MpPOOIEeMBbl,
MOJIETTUPOBATh peajbHble CUTYallMd Ha SI3bIKE T€OMETPUH,
UCCIIEI0OBaTh IOCTPOEHHBIE MOJENM C HCHOJIb30BAHUEM
reOMEeTpUYECKUX MOHATUH M TeopeM, ammaparta ajareOpsl,
pelaTh MPAaKTUYECKHE 3ajaud, CBSA3aHHBIE C HAXOXKICHUEM
reOMEeTPUYECKUX BEJIMYNH;

UMETh MPEJICTAaBIECHUS] 00 OCHOBHBIX JTamax pa3BUTHS
reOMETpUU Kak COCTaBHOMYACTH (pyHJaMEHTa pa3BUTHUS
TEXHOJIOT U1

IK 3.4. Ocy1ecTBIsATh
nU3MepeHne apameTpoB
(DOHOBBIX IIIyMOB, a TaKXKe
(m3muecKmx ToJeH,
CO3aBAaeMBbIX  TEXHUYECKHMHU
CpencTBaMH 3aIIUTHI
nH(OpMAaITHH.

dopmupoBaHue YHHUBEPCATbHBIX y4eOHBIX
MO3HABATENIbHBIX  JEMCTBHM  BKJIIO4YaeT 0Oa30BbIE
JIOTUYECKHE ICHCTBUS:

BBISIBIISITH KayecTBa, XapaKTEePUCTUKH

MaTeMaTUYECKUX TOHATUH ¥ OTHOIICHHH MEXIy
HOHATUSAMH; GOPMYIHUPOBATH OTPEICICHUS IOHSTHIA,
yCTaHaBJINBATh CYIIIECTBEHHBIN MIPHU3HAK
KIaccu(UKAIMM, OCHOBaHMUS s o000OImeHus u
CpaBHEHMSI, KpUTEPUH TTPOBOANMOIO aHANIN3A;

BBISIBIISTE MaTeMaTHYECKHE 3aKOHOMEPHOCTH,
OPOBOJANTH AHAJIOTUH, BCKPHIBaTh B3aMMOCBS3H U

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: PALMOHAIBHOE YUCIIO,
OeckoHeuHas HepUOINYECKast IpoOb, IIPOLIEHTHI,
UppallMOHAILHOE 4YHCJO, MHOXECTBA PAlMOHAIBHBIX U
JIWCTBUTENIBHBIX YUCEII, MOYJIb IeHCTBUTEIBHOTO YUCIIA;

OPUMEHATh APOOM U MPOLEHTHl A PELICHUs NPHUKIAIHBIX
3ajla4y U3 pa3IMuHbIX OTpaciell 3HaHUN U peabHOM KU3HU;

OPUMEHATh ~ NpUOMMKEHHBIE  BBIYMCICHHUS,  [IpPaBMIIA
OKpYTJIEHUS, IPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCIICHUH;

CBOOOJIHO ONEpHpPOBaTh MOHATHEM: CTENEeHb C LEIbIM
nokaszaTesieM, MCIOJb30BaTh MOAXOAIYI0 (opMy 3amucu
JICVCTBUTENIBHBIX YHMCEN JJISl pellieHUs] MPAKTUYECKUX 33Ja4 U
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MpOTUBOpeUrsi B (hakTax, JaHHBIX, HAOIIONCHUSX U
YTBCPKACHUAX, MpCAjIaraTb KPpUTCPUU IJI BBISABJICHHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEUU;

BOCIIPUHUMATh, (OPMYITHPOBATH M MPEOOPa30OBHIBATH
CYXKACHHA: YTBCPAUTCIILHBIC u OTpULATCIILHEIC,
eIMHUYHBIC, YACTHBIC U OOIIINE; YCIOBHBIC,

J€JIaTh BBIBOJABI C HMCIIOJIBb30BaHHUCM 3aKOHOB JIOTHKH,
ACAYKTHBHBIX HW  HHIAYKTUBHBIX YMOSaKJ'IIO‘IGHI/If/'I,
YMO3aKIIOUCHUH 10 aHAJIOTUU;

MIPOBOJIUTH CaMOCTOSITEIIBHO JIOKa3aTeNbCTBA
MaTeMaTH4YeCKUX yTBEpXKJIEHUN (mpsiMble U OT
MIPOTHUBHOTO), BBICTPauBaTh apryMeHTaluIo,
MIPUBOJUTH MIPUMEPBI " KOHTPHPHUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CY)KICHUSI ¥ BBIBOIBI;

BBIOMpATh CcHocoO  pemieHus y4yeOHOW  3a1auu
(cpaBHHBaTh  HECKOJIGKO  BApUAHTOB  PEIICHWS,
BHIOMpaTh  HaumboJiee MOAXOMANUHA €  Y4ETOM
CaMOCTOSITEJIPHO BBIJICTICHHBIX KPUTEPUEB).
dopmupoBaHUe YHUBEPCAITBHBIX y4eOHBIX
[IO3HABATENbHBIX HIEUCTBUH  BKIIIOYaeT 0Oa30BEIE
HCCIEI0BATEIbLCKHE NeHCTBUS:

WCIIOJIb30BaTh BOMPOCHl KAaK HCCJIEA0BATEIIbCKUI
WHCTPYMEHT IO3HAHUS;

hopmyaupoBaTh BOITPOCHI, buKkcupyromme

IMPOTUBOPCUHC, HpO6J'IeMy, YCTaHAaBJIMBATb UCKOMOE€ U
JaHHOC, (bOpMHpOBaTB TUIoTe3y, aprymMCHTUPOBATH
CBOIO IIO3UIIMIO, MHCHUC,

IIPOBOANTD CaMOCTOATCIIBHO CHJIaHI/IPOBaHHHﬁ
OKCIICPUMCHT, HucciaeaoBaHue IO YCTAHOBJICHHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO 06’beKTa, IIOHATHA,
nmpoucaypnol, 10 BBIABJICHUIO 3aBHCHUMOCTEM MCKAY
O6’beKTaMI/I, MOHATHUAMU, IpoueAypaMu, UCIIOJIb30BATb
Ppa3JINYHBbIC MCTOABI;

CaMOCTOSATENbHO  (OpPMYITUpPOBaTh 00OOIIEHUS U

NPEeJICTAaBICHUS JaHHBIX;
CcBOOOJTHO OTIEPUPOBATH MOHATHEM: aPHU(PMETHUECKUI KOPEHb
HaTypaJbHOM CTEIICHU;

CBOOOTHO OTIEPHPOBATH TIOHATHEM: CTETICHB C PAllOHATEHBIM
IIOKa3aTeleM;

CBOOOJHO ONEpUpOBaTh TMOHATHUAMU:
JIECATUYHBIC U HATYpPAJIbHBIE JOTapU(pMBbI;

gorapudpM YHCIa,

CBOOOJHO ONEpUpPOBaTh MOHATHSAMH: CHUHYC, KOCHHYC,
TAHI'€HC, KOTAaHI'€HC YHUCIOBOTO apryMEHTa;
ONIEPUPOBATh  IOHATHAMH: APKCUHYC, AapKKOCHHYC U

APKTaHTEHC YHCIIOBOTO apryMeHTa.
UCIOJIb30BaTh CBOWCTBA JorapudMoB Al MpeoOpa3oBaHUs
norapu(MUIECKIX BBIPAKEHUH;

CBO60)IHO OIICpHUpOBATH IIOHATUSAMU: HppauOHAJIbHEBIC,
IIOKa3aTCJIbHBIE U J'IOFapI/I(l)MI/I'-IeCKI/Ie YpaBHCHNA, HaXOIWUTHb
HUX pEeHICHHA C IIOMOIIBIO PABHOCHUIIBHBIX IIEPEXOOJ0B HIIHU
OCYILIECTBJISIS MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUIOHOMETpHUYECKHE (HOpMYIBl IS
peoOpa3oBaHUs TPUTOHOMETPHUUECKUX BbIPAXKEHUI];
CBOOOJIHO ONEpPHUPOBATH TMOHATHEM: TPUTOHOMETPHUECKOE
yYpaBHEHHME, TPUMEHATh HeoOXoaumble (OPMYNbI UL
peLIeHNsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;
MOJICIUPOBATh peaJIbHbIE CHUTYallMd Ha s3bIKe aireOpsl,
COCTaBJISITh  BBIPAKEHMsI, YPaBHEHHUs, HEPaBEHCTBA IO
YCIOBMIO 3a/laud, MCCIEeI0BaTh IOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM allllapaTa ajareopsl.

CBOOOJIHO ONEPUPOBATh TMOHATHSAMU: (YHKIHS, CIIOCOOBI
3agaHusl  (QyHKOUM, B3aMMHO  oOpaTHble  (DYHKIIHH,
KoMro3uiusi  GyHKuuid, rpaduKk (QYHKIUH, BBIIOIHSITH

3JIeMEHTapHbIe TpeoOpazoBanus rpadukoB QYHKITUI;
CcBOOOJIHO OTIEPUPOBATH MOHATUAMU: 00JIACTh ONpeeNeHHs U
MHOXECTBO  3HAYeHMH  (QYHKIMM, HyId  QYHKIHH,
IIPOMEXKYTKU 3HAKOTIOCTOSIHCTBA;

cBOOOJIHO ONEepUpOBaTh MOHATHSAMHU: UYETHbIE M HEUYETHBIC
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BBIBOJIBI 110 PE3yJbTaTaM MPOBEACHHOTO HAOIIOACHUS,
HCCIIEIOBaHUS, OLICHUBATh JIOCTOBEPHOCTh
MOJIYYCHHBIX PEe3yJbTaTOB, BHIBOJOB U 0OOOIICHMIA,
MPOTHO3UPOBATh BO3MOXKHOE HMX Pa3BUTHE B HOBBIX
YCIOBUSIX.

dopmupoBaHue YHUBEPCAIbHBIX y4eOHBIX
IIO3HABATENBHBIX JICMCTBUH BKJIIOYAeT paboTy cC
nHpopmanmen:

BBIOMpATh MH(OPMALIMIO U3 MCTOYHHUKOB Pa3IUYHBIX
TUINIOB,  AHAJIM3UPOBaTb U HMHTEPIPETHUPOBATH
nHoOpMallMI0O  PAa3NUYHBIX  BHJOB U (opm
IIPEICTaBIICHMUS; CUCTEMaTU3UpPOBATh u

CTPYKTYpUPOBaTh HH(DOPMAIIHIO, MPEACTABIATH €€ B
pa3nuuHbIX (opMax;

OIIEHHUBATh HaJIe)KHOCTh nH(pOpMaIUu 10
CaMOCTOSITEIBHO  C(DOPMYITHPOBAHHBIM ~ KPUTECPHUSIM,
BOCTIPUHUMATD €€ KPUTUUYECKH,

BBIABJIAITH  JeuuuThl  WHGOpMAIMK,  JaHHBIX,
HEOOXOIUMBIX ISl OTBETA HA BOTIPOC W ISl PEIICHUS
3aJ1a4u;

aHAJIM3UPOBaTh MH(POPMAIIUIO, CTPYKTYPUPOBATH €€ C
MOMOIIbIO TAOIHIT U CXeM, 000011aTh, MOJIEITHUPOBATH
MaTEeMaTUYECKH: JIeNaTh YEPTEKH M KPATKHE 3alHCH
0 YCJIOBHIO 3aJaud, OToOpakaTh TrpaduyecKu,
3aIMCBIBATh C IOMOIIBIO (PopMYyIT;

(dhopmynupoBaTh MpsiMble U OOpaTHBIC YTBEPKACHUS,
OTPHIIAHWE, BBIBOJUTH CIICJICTBHS; PACIO3HABAThH
HEBEPHbIE YTBEPKJIECHUS U HAXOUTh B HUX OLIUOKHY;
MPOBOJIUTh MAaTEMAaTHYECKUE IKCIEPUMEHTHI, periaTh
3a/1a4yd  MCCJIEIOBATEIILCKOTO XapaKTepa, BbIJIBUIATh
MPENOJIOKEeHUS, JIOKa3bIBaTh WM OMpPOBEpraTh WX,

OpUMEHSAS  MHAYKLUHIO,  JCAYKLHIO,  aHaJOTHIO,
MaTeMaTHYEeCKHE METOIbI;
CO37aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE

byHKIUY, MIEPUOUYECKUE ¢byHKIUY, IPOMEXYTKU
MOHOTOHHOCTH  (DYHKIIMM, MAaKCUMyMbl M MUHUMYMBI
byHKIIMM, HANOOIBIIIEe U HAMMEHBIIIEE 3HAaUeHUE (PYHKIMH HA
IIPOMEXKYTKE;

CBOOOJHO OIEpUpPOBaTh MOHATHSAMU: CTENEHHas (PYHKUUS C
HaTypaJlbHbIM M LENbIM IOKa3aTesleM, IpaduK CTENEeHHOU
(GYHKIIMM C HATypaJbHBIM M IIENBIM MOKa3arejeM, rpaduk
KOpHS N-OM cTenmeHu Kak (QYHKUMU OOpaTHOW CTENEeHH C
HaTypaJIbHbIM TOKa3aTelleM;

OTIEpUPOBATh TOHATHAMH: JIMHEHHAs, KBagpaTHYHAS W
NpoOHO-NMMHEWHAass (QYHKUMHU, BBIIOJHATH JJIEMEHTapHOE
UCCJIEJOBAaHUE U MTOCTPOECHUE UX IPAPUKOB;

CBOOOJHO ONEepUpOBaTh MOHATHUAMU: IOKazaTelbHas H
norapugmuueckas (QyHKUIUMH, WX CBONCTBA M rpaduKw,
UCTIOJIb30BATh MX TPaQUKH [T PEIICHUS YPaBHEHUH;
CBOOOJHO ONEpUPOBaTh MOHITUSIMU: TPUTOHOMETpPHYECKAs
OKpPYKHOCTb, OIpEAEICHNE TPUTOHOMETPUUYECKUX (DYHKIMH
YHCJIOBOTO apr'yMEHTa;

WCIOJIb30BaTh Tpaduku  GyHKIUHA 11 UCCIIEIOBAHHS
IPOLIECCOB U 3aBHCUMOCTEH IPH PELICHUH 3aJad U3 JPyrux
y4EOHBIX NPEAMETOB M pEAJIbHOW JKU3HM, BBIPAXKaTh
(dopMynaMu 3aBUCUMOCTH MEX/1y BETMUNHAMU;

CBOOOJIHO OIIEpUPOBATh MOHATUAMU: HENIPEPHIBHBIE (PYHKIINH,
TOYKHM pa3pbiBa rpaduka (YHKIUH, ACUMOTOTHI Tpaduka
byHKIIUY,

CBOOOJIHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpepbIBHAS
Ha OTpe3Ke, NMPUMEHATh CBOMCTBA HENPEpPbIBHBIX (YHKLIMN
JUIS peLIeHus 3ajay;

CBOOOJIHO ONepupoBaTh MOHATHSAMM: TepBass M BTOpas
POM3BOIHBIE (YHKIIUH, KacaTellbHas K rpaduky GyHKIMY;
BBIUUCJIATH IPOU3BOIHBIE CYMMBI, IIPOU3BE/ICHHS], YACTHOTO U

KOMIO3MLUK  JBYX  (QYHKUMH, 3HAaTh  NPOU3BOJHBIC
3IIEMEHTapHBIX QYHKLUIH;
UCMOJb30BATh TEOMETPUYECKMA U (QU3MUECKUM  CMBICT
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Marepuaigbl C  HCIOJb30BAHMEM  BO3MOXKHOCTEH
COBPEMEHHBIX IMPOTPAMMHBIX CPEICTB U OOJAYHBIX
TEXHOJIOTHH, UCIIOJIB30BaTh TAOJMYHEIC 0a3bl JAHHBIX;
HCITOJIb30BaTh KOMITHIOTEPHO-MAaTeMaTHYECKIE
MOJENH JUIsi aHaju3a OOBEKTOB U  IPOIIECCOB,
OIIEHUBATh aJICKBATHOCTh MOJICTH MOJCIUPYEMOMY
00BEKTYy WIM TpOLEeCCy; MPEACTABIATh PE3yIbTaThI
MO/ISTUPOBAHUSI B HArJISTHOM BHUJIE.

dopmupoBaHUE YVHHUBEPCATBHBIX Y4eOHBIX
KOMMYHHKATHBHBIX JICHCTBUN BKIFOYACT YMCHUS:
BOCIIPHHUMATh W (POPMYITHPOBATH CYKICHHS, SICHO,
TOYHO, TPAaMOTHO BBIP@XKaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX U TUCBbMEHHBIX TEKCTaX;

B X0Jie OOCY)XJICHUsI 33aJ1aBaTh BOTIPOCHI IO CYIIECTBY
00CyX1aeMO TeMbI, TPOOJIEMBI, perIacMoi 3ajadu,
BBICKA3bIBATh HJICH, HAICJICHHBIC HA TOWCK PEIICHHUS;
COTIOCTABJISITH CBOM CYXICHHS C CY)KICHUSIMH IPYTHX

YYaCTHUKOB  Juajora; B  KOPpeKTHOW  ¢opme
(hopMynupoBaTh pa3HOTIIACUS U BO3PAKECHHUS,;

MIPE/ICTaBIATh JIOTUKY pelieHus 3aa4u,
JIOKa3aTeNbCTBA YTBEPXKJIEHUS, PE3YNbTaThl U XOJ

OKCIIEPUMEHTa, HMCCICIOBAHUS, TPOCKTa B YCTHOW W
NUCBbMEHHOW  (opMe, TOIKPEIUIsisl IMOSICHCHUSIMH,
000CHOBaHMSIMH B BEpOAIBHOM U I'paUIecKOM BHUJIE;
CaMOCTOSITEJIBHO BBIOMpATh (OPMAT BBICTYIUICHHS C

y4eToOM 3aJa4 Mpe3eHTAllud U  O0COOeHHOCTEeH
ayJIUTOPUH;
y4acTBOBaTh B  TPYIIOBBIX  (Qopmax  paboTsI

(oOcyxneHus, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD) U
IpYyrue), HUCHONb3ysd MPEUMYIIECTBa KOMaHIHOW H
UHIUBUIYaJIbHOM paboThl NpU peleHUH Y4eOHBIX
3aJa4y; IUIAaHUPOBAaTh  OPraHM3allMi0  COBMECTHOM
paboThl, pacnpeneniaTh BUJbI paboT, JOrOBapUBAThCS,
o0CyKJaTh MpoIlecc U pe3ynbTar paboThl; 00001IIaTh

IIPOU3BOHOM JUIs PELICHHUS 3a4a4.

UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM — ammapar  Juis
OIIMCaHUsl PEAIbHBIX MPOLECCOB W SBICHUN, IIPU PELICHUU
3aa4 U3 APYrux yYeOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBATh NOHSTHUAMU: HATypaJlbHOE M LIEJIO0€
YUCJIO, MHOXKECTBAa HATypalbHbIX M  LEJIbIX YHCEI,
UCIIO0JIb30BaTh NMpU3HAKU AenuMmocTu 1enslx yucesn, HOJ u
HOK natypanpHbBIX umcen JUisl pelieHust 3a/ad, NPUMEHSTh
anroput™ EBKina;

CBOOOJHO ONEpUPOBATH MOHATUSMH: HppalMOHaIbHbIE,
MoKa3areabHble U JIOTapu(PMUUECKHE HEPABEHCTBA, HaXOIUTh
WX PELIEHUs C MOMOIIBI0 PABHOCHIBHBIX IIEPEX0/I0B;
OCYILIECTBIISATH OTOOp KOPHEN MpU pelieHUun
TPUTOHOMETPUYECKOTO YPAaBHEHHS;

CBOOOJHO ONEpUPOBATH TMOHITUEM TPUTOHOMETPUYECKOE

HEpPaBEHCTBO, TMPUMEHATH HEOOXOAUMBIE (OPMYIIBI IS
peLeHns OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX
HEpPABEHCTB;

CBOOOJHO OIIEpUPOBATH MOHATHUSIMU: cucreMa 51

COBOKYMHOCTb yPaBHEHHH | HEpPaBEHCTB, DPaBHOCHIbHBIC
CHCTEMBI M CHCTEMBI-CIIEICTBUS, HAXOJUTh PEIICHHUS CHCTEMbI
U COBOKYITHOCTEH  palMOHAJBbHBIX, HPPALHOHAIBHBIX,
IIOKA3aTeNbHBIX M JIOTApU()MUYECKMX  YpaBHCHHH W
HEPaBEHCTB;

peniaTte panuoHalbHbIC, MPpAlMOHATBHBIC, IOKa3aTelbHBIE,
aorapuMUUECKHe W TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEpaBEHCTBA, COACPIKAIIE MOYIN U TapaMeTphbI;

HNPUMEHATH TpaduiecKrue MEeTOIbI IS PEIICHHs YpaBHEHUH U
HEpaBEHCTB, a TAKXKE 33/1a4 C ITapaMeTpaMu;

CTPOUTHh TpadUKH KOMIO3ZUIMU (YHKIHHA C TOMOIIBIO
AJIEMEHTAPHOTO HCCIIEOBAHUS M CBOWCTB KOMIIO3ULIUHU ABYX
b yHKIHIH;

CTPOUTh T'€OMETpPHUECKHEe 00pa3bl ypaBHEHMH M HEPaBEHCTB
Ha KOOPJMHATHON IJIOCKOCTH;

28




MHEHHS HECKOJILKHX JIIOJICH

BBITIOJIHATh CBOIO YacTh PaOOTHI U KOOPJAUHUPOBATH
CBOM JICUCTBUSL C JAPYTMMH YJCHAMU KOMAaHJbI;
OIIEHUBATh KA4€CTBO CBOETO BKJIAJia B OOIIUI MPOIYKT
0 KpUTEpUsM, CHOPMYITHPOBAHHBIM yIaCTHUKAMHU
B3aWMOJICUCTBUSL.

dopmupoBaHUE YHUBEPCAIbHBIX
PETYJISITUBHBIX JIEUCTBUIA BKIIFOUYAET YMEHUS:
COCTaBJATh IUIAH, AQJITOPUTM pEIICHUS 3aJla4H,
BBIOMpATh CHOCOO pEHIeHHs] C YYETOM HMEIOIIMXCS
pecypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH U
KOPPEKTUPOBATH C YIETOM HOBOM MH(OpMAIINH;
BJIaJIETh HABBIKAMHU IMO3HABATEIHHOU pedIIeKCHU Kak
OCO3HAaHMS COBEPIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX
MPOIIECCOB, WX PE3YJIbTAaTOB; BIAJETh CrOcOOaMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpOIiecca U pe3yiibTara
peuieHus MaTeMaTUYeCKOW 3a/1a4u;

NpEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb
IIpU  PEIIEHUH 337a4d, BHOCHTh KOPPEKTHBBI B
NEeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJICHHBIX OIIHOOK;

OLICHUBATh  COOTBETCTBUE pe3ynbTaTa LEIUd U
YCIOBUSIM, MEpy COOCTBEHHOW CaMOCTOSITEIbHOCTH,
3aTpyAHCHHS, NePHUIUTHI, OMMUOKH, TMPHOOPETCHHBIN
OTBIT; OOBACHATH MPUYUHBI  JOCTHKCHHUS WU
HEJOCTHXKEHHSI pE3yIbTaTOB AEATEIBHOCTHU.

y4eOHBIX

CBOOOJHO OIIEpUpPOBATH MOHATUSMU: rpaduKu
TPUTOHOMETPHUCCKUX (PYHKIIHIA;

MPUMEHSITh (DYHKIIUHU JJIs1 MOJICITHPOBAHUS U HCCIICIOBAHUS
PEATBHBIX MTPOIIECCOB.

UCII0JIL30BaTh TIPOU3BOAHYIO JIUIS HCCIIEAOBAaHUS (YHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYyMBI;

HAXOJWTh HAWOOJIBIICC W HAUMEHBINCEC 3HAYCHUS (YHKIIHH
HEIPEPBIBHON HA OTPE3KE;

WCII0JIb30BaTh MPOM3BOJIHYIO JUISI HAXOXJICHUS HAWITYUIIIETO
pelieHusT B TPUKIATHBIX, B TOM YHCJIE COIMAIBHO-
OKOHOMHYECKUX, 3aJla4yax, IS OIMpEACIICHUS CKOPOCTH H
YCKOpEHUS Tpoliecca, 3aIaHHoro GopMyITon Wik rpadukoMm;
CBOOOJHO  ONEpHpPOBaTh  TOHATHSIMH:  TIepBOOOpa3Hasdi,
OTPENCNIEHHBI  WHTETpPaJ,  HAXOJWUTh  TEPBOOOpA3HBIC
AJIEMEHTAPHBIX (QYHKIIMA ¥ BBIYUCISITH HHTETPAJ IO GopMyIie
HrroTona-Jleionuna;

HaXOJIUTh IJIOMIAIU TIIOCKUX (PUTYp U 0OBEMBI T C
MOMOUIBIO UHTETpaIa;

UMETh TPEJCTaBICHUE O MaTEeMaTHUYECKOM MOJICIIUPOBAHUU
Ha TIpUMepe cocTaBiieHus TudQepeHnanIbHbIX YpaBHECHUIH;
peliath MNpPUKIAAHbIE 3a/Jadd, B TOM 4YHCJIE COLMAIbHO-
SKOHOMHMYECKOTO U (PU3MUECKOro Xxapakrepa, CpeiCTBaMH
MaTeMaTHYeCKOT0 aHalln3a.

CBOOOJHO  OMEpUPOBATH  MOHSTUAMH, CBA3AHHBIMH  C
HWIWHAPUYECKOH, KOHUYECKOU u ceprueckoit
MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOJTyUEHUS;
OTIEpUPOBATH MOHSATUSMH, CBS3aHHBIMH C TEJIaMH BpAIICHUS !
HUIMHIIPOM, KOHYCOM, c(hepoii U IapoM;

pacro3HaBaTh Tela BpalleHus (UUIUHIAp, KOHYyC, cdepa u
11ap) ¥ 00BACHATH CIOCOOBI OMYYSHHSI T BPAILICHUS;
KJIaCCH(PHUIIMPOBATh B3aUMHOE PpACIOJIOKEHUE Ccdepbl H
MJIOCKOCTH;

BBIYHCIISITh BEIUYUHBI SJIEMEHTOB MHOTOTPAHHUKOB U Tel
BpallleHu, 00BEMBI W IUIOIAAH MOBEPXHOCTEN
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MHOTOTPAaHHUKOB W TE€J BpAIllEHUs, T€OMETPHUECKUX TE C
npUMEeHEHHEM (HOpMYIT;

CBOOOHO  OMEpPHPOBATH  TMOHATHUSAMH, CBS3aHHBIMH  C
KOMOMHAIIMSIMA TNl ~ BpPAIIEHUS ¥  MHOTOTPAaHHHKOB:
MHOTOTPaHHHK, BIHCAHHBIA B chepy W OMUCAHHBIA OKOJIO
cheprl, cdepa, BHHCaHHAE B MHOTOTPAHHHK WJIHA TEIO
BpaICHHS,

BBIUMCIIATH COOTHOIICHHS] MEXIY IUIOMAIIMU TIOBEPXHOCTEH
1 00bEMaMU MOJOOHBIX TEII;

n300paxarb u3ydaeMmble (QUIYpbl, BBIIOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHHUS TeJl BPAIICHUS;
U3BIICKaTh,  WHTEPIPETHPOBATH M IMPeoOpa3OBHIBATH
UHPOPMALIMI0O O  TMPOCTPAHCTBEHHBIX  TI'€OMETPHYECKUX
¢durypax, npeAcTaBICHHYIO HA YepTekKax U PHCYHKAX;
CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B TIPOCTPAHCTBE;
BBINOJIHATH OIIEPallMK HaJl BEKTOPaMU;

3aJjaBaTh IUIOCKOCTh YpPaBHEHHEM B JIEKapTOBOW cCHCTEME
KOOp/IMHAT;

pemaTb TIeOMETpUYECKHEe 3aJadd Ha BBIYMCICHUE YIJIOB
MEXJy NPSAMBIMH U IUIOCKOCTSIMM, BBIYMCIICHHE PAaCCTOSHUMN
OT TOYKH JI0 IUNIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/1a MPH PELICHHH;

CBOOOJHO  ONEpPUPOBATH  MOHATHUAMH, CBA3AHHBIMU  C
JIBIDKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JABMKCHUIA;
BBINOJIHATh U300paKeHNUsT MHOIOI'PAaHHUKOM M TeJl BpallleHHs
Opy MapajuleIbHOM IEpeHOoce, LEHTPAJIbHOW CHUMMETpUH,
3epKaJIbHOM CHMMETpUM, HpPU IOBOPOTE BOKPYr IMpPSIMOH,
npeoOpazoBaHMs M0100HS;

CTPOMThH CEYEHUSI MHOIOI'PAaHHUKOB U TEJ BPAILEHHs: CEUCHHUS
WIMHApa (TapauieNbHO U MEPIEeHIUKYISIPHO OCH), CEUCHHS
KOHyca (MmapajuleJJbHOE OCHOBAaHMIO U MPOXOJfIIee uepes
BEpPIIUHY), CEUCHUS 11apa;

UCIOJIb30BAaTh METO/Ibl MOCTPOEHUS CEUEHHI: METOJ CIeJOB,
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METOJI BHYTPEHHEI0 IPOEKTUPOBAHMS, METOJ IIEpeHoca
CEKYIIEH MIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHUE YTBEPKICHMUS;

OPUMEHSATh  TeOMETpHuYecKre  (akThl Ui peIIeHUs
CTEpPEOMETPUYECKUX 3aJad, MPEINoJaraloliuXx HECKOJIbKO
11aroB pellieHus1, €CIU yCIOBUS IPUMEHEHUS 3a1aHbl B IBHOU
U HesiBHOM (hopme;

pemiatb 3aJaud  HaA  JOKa3aTEeIbCTBO  MAaTEMaTHYECKHX
OTHOIIEHUH U HaX0K/IEHUE N'€OMETPUUECKUX BEIUYUH;
OPUMEHSTh  [POrPaMMHBIE  CpPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI npu pelieHnu
CTEepEOMETPUUYECKUX 3a]1ay;

NPUMEHSTHh TOJY4YEHHbIE 3HAHMS Ha IMpPaKTHKE: CPaBHUBATh,
aQHAJIM3UPOBATH U OLIEHUBATh peabHbIE CUTYallUH, IPUMEHSTh
W3yYEHHbIE MOHATHS, TEOPEMBI, CBOWCTBA B MpoIlecce MOUcKa
pellleHrs MaTeMaTH4ecKH COpPMYIUPOBAHHOW MpPOOIEeMBbl,
MOJICIUPOBaTh peallbHbl€ CHUTYallud Ha S3bIKE I'€OMETpPHUH,
UCCIIEIOBAaTh IOCTPOEHHBIE MOJENH C HCHOJIb30BAHUEM
reOMETPUYECKUX MOHATUH M TeopeM, ammaparta aireOpsl,
pelaTh MPaKTUYECKHE 3aJaud, CBSA3aHHBIE C HAXOXKICHUEM
reOMEeTPUYECKUX BEIHYNH;

UMETh MPEJICTaBJIEHUs] 00 OCHOBHBIX JTamax pa3BUTHS
reOMETpUU Kak CocTaBHOMYAacTH (yHAaMEHTa pa3BUTHUSA
TEXHOJIOT Ul
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OcBoenue coliepKaHus y4ueOHOMI JUCIUTUTHHBI OH.07
MaremaTikao0ecreunBaeT JOCTUKEHUE CTYIEHTAMH CJICTYIOIUX Pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI:

- 0CO3HaHUE 00YyYaIOIUMUCS POCCUUCKON TpaKJaHCKOW UICHTUYHOCTH;

- TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH U CaMOOTIPEAEIICHHUIO;

- HAJINYME MOTUBAIIUU K O0OYUYEHUIO U TIMYHOCTHOMY Pa3BUTHIO;

- LEJICHANPAaBICHHOE PAa3BUTHE BHYTPEHHEH MO3ULIUM JTUYHOCTA HA OCHOBE
JyXOBHO-HPABCTBEHHBIX  LEHHOCTeM  HapomoB  Poccuiickon — Penepauuu,
HMCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX TPAIUIIUi, (POPMUPOBAHUE CHUCTEMBI
3HAYMMBIX LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYHUHUOHHOTO
MHUPOBO33PEHUS, TMPABOCO3HAHUSA, DKOJIOTUYECKOW KYJIbTYphI, CIOCOOHOCTH
CTaBUTH IIEJIM U CTPOUTD KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE  pE3ylbTaThl  OCBOGHUSI  OCHOBHOW  0Opa3oBaTelbHOM
nporpaMMbl  OOYyYalOIMUMHCS ~ OTPaXKalOT TOTOBHOCT W CIOCOOHOCTH
00ydJaromuxcs PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH TO3UIIHUCH
JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAIllMH, TIO3UTUBHBIX BHYTPEHHUX
yOeXKJICHUH, COOTBETCTBYIOIIUX TPAJAMIIMOHHBIM  IIEHHOCTSIM  POCCHUHCKOTO
o0111ecTBa, paclIUPEHUE KU3HEHHOTO OIbITa W OMbITA JCATEILHOCTH B IPOIIECCEe
peanu3alri OCHOBHBIX HaNpaBJICHUW BOCIIUTATEIBLHON JESITEILHOCTH, B TOM
YHUCJIE B YACTH:

1) IPaXKIaHCKOTO BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MMO3ULIMKM OOYyYaIOIIerocsi Kak aKTUBHOIO H
OTBETCTBEHHOTO  WJIE€HAa  pPOCCHUHCKOro  oOIecTBa,  MpeACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUM,
OpoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aUMOJECHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HUX
(GYHKIIUSAMY U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOTO0 BOCHIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHMCKONW TPAKIAHCKONM WJICHTHYHOCTH, YBaXKEHUS K
IPOILIJIOMY M HACTOSIIEMY POCCHUWCKON MaTeMaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JTOCTVKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE JTHX JOCTIKCHHMA B JPYTUX HAyKax, TEXHOJOTHSX, chepax
SKOHOMHUKU;

3) JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JIyXOBHBIX IICHHOCTEHW POCCHIICKOTO Hapoaa, CPOPMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHUS, 3TUYECKOTO IMOBEJACHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTWKCHUM HAYKH M JIESITEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMUBOTO OYAyIIETO;

4) 3CTETHYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKIIOYAas JCTETUKY MaTEeMaTHYEeCKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/lay, PEIICHUH, PacCyXICHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCIeKTaM Pa3JInUHbIX BUJOB UCKYCCTBA;

5) (U3UYECKOro BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHITh MAaTeMaTUYECKUE 3HAHUS B HHTEpecax
3710pOBOr0 M Oe30macHOro odpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
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3I0pPOBbIO (3I0pOBOE NUTaHWE, COATAaHCUPOBAHHBIA PEXUM 3aHATUNA M OTAbIXA,
perynsipHas ¢u3uUecKkass aKTUBHOCTbH), (PU3MUECKOE COBEPIICHCTBOBAHUE TMpU
3aHATHUSX CIIOPTUBHO- 03[I0POBUTEIBHOM 1E€ATENbHOCTBIO;

6) TPYAOBOTO BOCIIUTAHUA:

TOTOBHOCTh K TPYyAY, OCO3HAHHWE LIEHHOCTU TPYAOIIOOMS, UHTEPEC K Pa3IMYHbIM
chepam npodeccuoHanbHON AEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€
MPUIOKEHUSIMU, YMEHUE COBEpPILAaTh OCO3HAHHBIN BBIOOp Oynyiiei npodeccun u
peanu3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K
MaTeMaTHYecKoMy OO0pa3oBaHUI0O U C€aMOOOPa30BaHUIO HA MPOTSHKEHHHM BCei
KU3HU, TOTOBHOCTh K AaKTUBHOMY YYacCTHIO B PCIICHUM NPAKTUUECKUX 3a7ay
MaTEeMaTUYECKON HAMPaBIEHHOCTH;

7)  DKOJOrMYE€CKOTOo BOCHUTAHUS:

c(hOpMUPOBAHHOCTh IKOJIOTUYECKONU KYJIBTYPbI, TOHUMAHHUE BIUSHUS COIUATIBHO-
HSKOHOMHYECKUX TMPOIECCOB HAa COCTOSHUE MPUPOAHOW U COLUAIBHOW CpEepbl,
OCO3HAHME TIJI00ATBHOIO XapakTepa SKOJOTUYECKUX MpoOJieM, OpUEHTalUs Ha
NpUMEHEHHEe MaTeMaTUYeCKUX 3HAHUW [ pemieHus 3ajgady B oOsactu
OKpY’XKaroliel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OILCGHKH HMX BO3MOXKHBIX
MOCIICJICTBUH JJI1 OKPY>KAIOIIEH Cpe/bl;

8) [EHHOCTHU Hay4YHOT'O MMO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHs HayKd M OOIIECTBEHHOW MPAKTUKH, TOHUMAaHHE MaTeMaTUYECKON HAYKH
Kak cdepbl YeI0BEUECKON NeATeIbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYUMOCTH IS
pa3BUTHs LMBUIU3AIMK, OBJIAJICHUE SI3bIKOM MAaTEMaTUKH W MaTeMaTU4YeCKON
KyJIbTYpOil KakK CpEJICTBOM TIO3HAaHUS MHpA, TOTOBHOCTh OCYIIECTBIATH
IPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.
MeranpenMeTHbIE Pe3yabTaThI:

- OCBOGHHBIE OO0YYaIOIMMHUCAMEKIIPEAMETHBIE TIOHITHS U YHUBEpCAIbHBIC
yueOHbIe IeUCTBUS (PETYIISATUBHBIC, TO3HABATEIbHbBIC, KOMMYHUKATHBHBIC);

- CIOCOOHOCTh WX HUCIOJIb30BAaHUSI B MO3HABATEIBHOM M COLMAJILHON MpPaKTUKE,
TOTOBHOCTh K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHUIO U OCYIIECTBICHUIO y4eOHOM
JESTENBHOCTH, OpPTraHU3aIMi Y4eOHOTO COTPYJHUYECTBA C IE€IarOTHYECKUMHU
pabOTHUKAMH W CBEPCTHUKAMHU, K YYaCTUIO B TIOCTPOCHHH WHAMBUIYaTbHOMN
o0pa3oBaTeIbHON TPACKTOPHH;

- OBIIaJICHUE HABBIKAMHU Y4YEOHO-MCCIIEIOBATENHCKON, MPOEKTHON W COIMAIBHOU
NEeATEIbHOCTH;

MeranpeaMeTHbIe pe3yJIbTaTbl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMBbl
JOJIKHBI OTPa’KaroT:

1. VY oOyuaromerocst OyayT chopMHUpPOBaHBI CIASAYIONINE OA30BbIC JTOTHUCCKUE
JNENUCTBHS KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI:
BBUSIBIISITh M XapaKTEPU30BAaTh CYUIECTBEHHBbIE MPU3HAKH MaTEeMaTUYECKHUX
OOBEKTOB, TMOHSTUM, OTHOLICHUH MEXAYy NOHATUAMHU, (OPMYIUPOBATH
onpeJiesieHUs] TIOHSITHI, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccu(ukaimm,
OCHOBaHUsl Jjisi  00OOIEHHS] U  CpaBHEHUS, KPUTEPUU  MPOBOJUMOIO
aHaJu3a;BOCIPUHUMATH, (OpMyIMpoOBaTh M  NPEeOOPa3OBBIBATH  CY>KJICHUS:
yTBEpAUTENbHBIE U  OTpPULATEIbHBIE, E€IWHUYHBIE, 4YacTHble U  0OIIue,
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YCIIOBHBIC;BBISIBIISITh ~ MAaTeMaTUYeCKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTuBopeursi B (haKTax, NaHHBIX, HAOMIOACHHUSIX W YTBEPKACHUAX, MpEIaraTh
KPUTEPUU ISl BBISIBICHHUS 3aKOHOMEPHOCTEH M MPOTHBOPEUHIA;AeaTh BBHIBOJBI C
UCIIONB30BAaHUEM  3aKOHOB  JIOTMKH,  JCIYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3AKIIOUEHUI TO aHaJOTHH;IPOBOJUTh CaMOCTOSITEIHHO
J0Ka3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKICHHHA (TMpsSMble M OT MPOTHBHOTO),
BBICTpanBaTh apryMEHTAIMIO, MPHUBOJUTH TPUMEPHl W  KOHTPIPUMEPHI,
000CHOBBIBaTb COOCTBEHHBIE CYKJIEHHUS M BBIBOJBI;BRIOMPATh CHOCOO pEIICHUS
yuyeOHOM 3amaur  (CpaBHMBATh HECKOJbKO BapUaHTOB pEILIEHHUS, BBIOUPATH
HanboJiee MOIXO AN ¢ YYETOM CaMOCTOSITEIEHO BBIJICIICHHBIX KPUTEPUEB).

2. Y  oOyuatomierocss  Oyayr  chopMupoBanbl — cienywomue — 0a3oBbIe
MCCIIEZIOBATEIbCKUE JICWCTBUS KaK 4YacTh TI03HABATEIbHBIX YHHUBEPCAIBHBIX
y4eOHBIX ACHCTBUM:

UCTIOJh30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE M JlaHHO€, (hOpMHUPOBAThH TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJIUTH CAMOCTOSATENIHHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, WCCIICOBAHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBJICHUS, IMpoIliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXKy 00bEeKTaMH, SBICHUSIMH, IPOIIECCAMHU;
CaMOCTOATENHHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJBI IO pe3yJbTaTam
NpOBENEHHOTO  HAOMIOJEHUs, HCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TakKe BbIABUTATH
NPEIOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHSIX.

3. VY obyuaromerocs 6yayT copMupoBaHbl yMeHHs paboTaTh ¢ uH(pOpMaIuen
KaK 4acTh MO3HABATEIbHBIX YHUBEPCAIBHBIX yUCOHBIX ACHCTBUM:

BBISBJIATH AeUINTH HHPOPMAIIUU, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha BOIIPOC
U JUIsl pElICHHs 3a/layd;BbIOMpaTh HHPOPMAIMIO W3 HCTOYHHKOB Pa3IUYHBIX
TUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETHPOBATH MH(OpPMAIIUIO
pa3IMyYHBIX BUAOB U (OPM MpeACTaBICHUS;CTPYKTYpUPOBaTh HH(POPMAIHIO,
IPEJICTaBIATh €€ B pPa3IMUHbIX (opMax, WUTIOCTPUPOBAThH rpaUueCcKu;0lIeHUBATD
HaAEKHOCTh HH(POPMAIIUU TIO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.
4, VY oOyuaromerocss Oyayt chopMHUpOBaHBI YMEHHS OOIIEHHS KaK YacTh
KOMMYHHUKATHUBHBIX YHUBEPCAJIBHBIX YUEOHBIX JEHCTBUIL:

BOCIIPUHUMATh U (HOPMYIHPOBATH CYXKACHHUS B COOTBETCTBHUH C YCIOBHSIMH U
HensiMH  OOIIEHUs, SCHO, TOYHO, TPAaMOTHO BBIPaXkaTb CBOI TOYKY 3pEHHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJIy pEeUIeHHs 3aauu,
KOMMEHTHPOBATh MOJYYECHHBII pe3yNbTaT;B X0A€ 00CYXIEHUS 3aJaBaTh BOIPOCHI
[0 CYLIECTBY 00CYXIaeMOM TeMbl, MPOOJIEMbI, pelaeMoil 3a/a4yu, BbICKA3bIBaTh
UJCH, HallCJICHHBIE Ha TIOWCK pEIICHHs, COMOCTaBISATh CBOU CYXKICHHUS C
CYXJICHUSMHU IPYTHX yYaCTHUKOB AHMANIOra, OOHApyXUBATh pa3IM4HUe U CXOICTBO
MO3UIIHA, B KOPPEKTHOH opme GOopMyTUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHNUS;
NPEICTaBIATh PE3yNbTaThl PEIICHUS 33Jadd, JKCIEPHUMEHTa, HCCIeI0BaHus,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBICTYIJICHUS € Y4E€TOM 3ajad
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MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUHU.
S5. VY o6yuaromierocs OyayT chOpMUpPOBaHBI YMEHHUS CaMOOPTaHM3alUU Kak
YacTh PETYJISTUBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUIA:
COCTaBIIATh IUJIaH, AJTOPUTM pELIEHUs 3a/ayd, BbIOMpPATh CHOCOO pEelIeHUs ¢
y4ETOM MMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OpMAIIIH.
6. VY obyuatomerocs OyayT copMUpOBaHBl YMEHUSI CAMOKOHTPOJISI KaK 4acTh
PErYyISTUBHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUIM:
BJIaJ€Th HaBbIKAMHU IO3HABATEJIBHON pe(IeKCMU KaK OCO3HAHHUS COBEPIIAEMbIX
JEUCTBUN W MBICIUTENIBHBIX MPOLECCOB, UX PE3YNbTATOB, BIAJETh CIOCOOAMHU
CaMOMPOBEPKU, CAMOKOHTPOJIS MpOIlecca U pe3ysbTaTra peleHus: MaTeMaTHueCKOn
3a/1a4u;IPEeIBUACTh TPYAHOCTH, KOTOPBhIE MOTYT BO3HHKHYTH IMPU pPEIICHUU
3aJlayd, BHOCUTh KOPPEKTUBHI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAHHBIX, HAWJIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;0IICHUBATh COOTBETCTBHUE
pe3ynbrata LETd ¢ YCJIOBUSM, OOBICHATh NPUYUHBI JTOCTHKCHHUS  WITU
HEJOCTHUKEHUSI PE3YJIbTaTOB JEATEIBbHOCTH, HAXOJIWUTh OIIMOKY, JaBaTh OLICHKY
NpUOOPETEHHOMY OIIBITY.
7. Y  ofOyuawmerocs Oyayr  chopMHpoBaHBI  YMEHHSI  COBMECTHOM
JEeSTENbHOCTH:
NOHMMATh M WCIMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUAYAJIbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJady, NPUHUMATh IeJlb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThcs, OOCYKIAaTh TpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJILKUX JIIOJIEH; y4acTBOBATh B TPYNIOBBIX (hopMax pabOThI
(o6cyxaenus, oOOMEH MHEHHH, «MO3TOBbI€ IITYPMbI» U HMHBIE), BBITOJIHSATH CBOIO
4acTh pabOThl U KOOPJMHUPOBATH CBOM JACHCTBHUS C APYTMMH YJE€HAMU KOMAaH/IbI,
OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMUH TPOAYKT MO KPUTEPHSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBHSI.

[IpenmeTHbBIC PE3yNBTATHI:

CBOOOJTHO OIMEpUPOBaTh MOHATUSMU: PAIMOHATBLHOE YHCIO, OeCKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPAUUOHATIBHOE YHCIO, MHOXECTBa
palOHATBHBIX U IEMUCTBUTEIbHBIX YHCEN, MOJYJIb IEHCTBUTEIBLHOIO YNCIA;

OPUMEHATh JPOOM U TPOLEHTHl [Jsi pPEUIeHUS NPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEAIbHOM KU3HU,

NPUMEHSTH MPUOIKEHHBIC BBIUMCICHUS, TIPABUIA OKPYTJICHHUSI, IPUKUIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;

CBOOOIHO OMEpUPOBATH MOHATHEM: CTEHEHb C IIeJIbIM IOKa3aTeseM,
MCITOJIB30BaTh MOAXOSIIYI0 (OPMY 3aITUCH IEHCTBUTEIBHBIX YHUCET JUTSl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS TaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHITHEM: apU(PMETHUECKHA KOPEHb HATypaIbHOMU
CTENEHH;

CBOOOJTHO ONEPUPOBATH IMOHATUEM: CTENEHD C PALIMOHAIBHBIM I10KA3aTEJEM;

CBOOOJIHO OINEpUPOBATH TMOHATUAMM: JIOTapUPM 4YHUCIA, JECITUYHBIC H
HaTypaJibHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC

35



YHUCJIOBOTO apTryMEHTA;

OTIEpPUPOBATH MOHATUAMH: APKCUHYC, aPKKOCUHYC M apKTAHT€HC YUCIOBOTO
aprymeHTa.

CBOOOJIHO OMEPUPOBATH MOHATHUSIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCWIbHBIC YPAaBHCHUS U YPABHCHUSI-CIIC/ICTBUS, PAaBHOCWIbHBIC HEPABEHCTBA;

NPUMCHATh pPa3UYHbIE METOABl PEIICHHS pPaIMOHAIBHBIX H JIPOOHO-
paIMOHANILHBIX  YPAaBHCHHWH, TPHUMEHITH METOJ WHTEPBAJIOB I  PEIICHUS
HEPABEHCTB;

CBOOOJIHO OINEpPUPOBATH MOHSATUSMH: MHOTOWIEH OT OJIHOM TEepEeMEHHOM,
MHOTOWIEH C MEJIbIMH KO3(p(GUIMEHTaMH, KOPHU MHOTOWICHA, TPUMCHSThH
JIeJIeHHe MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u treopemy Buera
JUTSL PEIICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMMOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIlA, OMPEACTUTEIb MATPUIl 2 X 2 W €ro TEOMETPHYCCKUH CMBICI,
UCIIOJIB30BaTh CBOMCTBA OMpeAeNuTeNiss 2X2 i BBIYUCICHHUS €ro 3HAYCHWUS,
NPUMCHATh ONPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JUHCHHBIX ypaBHCHHIA,
MOJICJTUPOBATh peajbHbIC CUTYaI[UU C TIOMOIIBIO CUCTEMBbI JIUHEHHBIX YpaBHCHUH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENHM C TOMOIIBI0O MaTpUIl U OIpeJeuTeNeH,
UHTCPIPETUPOBATH MOJYUYCHHBIN pe3yJIbTaT;

UCIIOJIB30BaTh CBOWCTBA JICHCTBUM C KOPHSAMHU [JIsi TNPeoOpa3zoBaHUS
BBIPAKEHUM;

BBITIOJHATH MPE0OpPa30BaHMS YMCIOBBIX BBIPAKEHUN, COAEPKALIUX CTETICHH C
paIMOHAJILHBIM MTOKa3aTeNeM;

UCIIOJIb30BaTh CBOICTBa aorapupmMoB TUTST npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO ONEPHUPOBATH MOHATHAMHU: HPpPALMOHAIBHBIC, TMOKA3aTeNbHBIC H
norapuMUYECKUE YpaBHEHUSI, HAXOJUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
MIEPEXO0JI0B MUJIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpUUEcKre GOpMyIbl sl IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJTHO  OMEpPUPOBATH TOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSATh  HeoOXonumble  (GOPMYJIBI  JIJIT  PEIIEHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUIA,

MOJIETTUPOBATh pealbHBIC CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKEHHUSA, YPABHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIEIH C MCIIOIH30BAHUEM aIlapaTa aireopshl.

CBOOOJTHO OTEpUPOBAThH MOHATUSAMHU: (YHKIHS, CIIOCOOBI 3a7aHusl (PYHKIIHH,
B3aMMHO oOOpaTHble (YHKIMH, KoMmo3uIus GyHKIWH, rpaduk QyHKINH,
BBITIONTHATH dJIEMEHTapHbBIE TpeoOpa3zoBanus rpaduKoB PyHKITHIA;

CBOOOJTHO OMEpPUPOBATH MOHATHUSAMHU: O0JACTh OMPENCICHUS W MHOMXECTBO
3HauYeHWUN (QYHKINH, HYJIH (QYHKITUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEpHUPOBATh TOHATHUAMH: 4YETHBIE W HEYETHBIE (PYHKITUH,
nepuoandeckne (PyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMBl (YHKUIMH, HauOoJsblliee M HaWMEHbIIEe 3HauyeHHe (QyHKUUU Ha
MIPOMEKYTKE;
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CBOOOJHO ONEpPUPOBATH MOHATUSAMU: CTENEHHAs] (YHKUUSA C HATypalbHBIM U
LelabIM TOoKa3areiaeM, Ipa@uK CTENeHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHs N-OM CTeneHH Kak (PyHKUHMU OOpaTHOM CTENEHU C
HaTypaJIbHBIM IMOKA3aTEIIEM;

ONEepUPOBATh MOHATUSMU: JIMHEWHAs, KBaJApaTuyHas WU JApOOHO-IHHEHHas
(YHKIUH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO ONEPUPOBATH TMOHATUAMM: MOKa3aTelbHas U JorapupMuyeckas
(yHKIMU, WX CBOMCTBAa M TrpadUKH, HCMHONb30BaTh HUX TpaduKu JUIsl pelIeHUs
YPaBHEHUM;

CBOOOJTHO ONEPUPOBATH HOHSTHSIMU:

TPUTOHOMETPUUYECKASIOKPYKHOCTh,OIpEAeIICH
1€ TPUTOHOMETPUUECKUX PYHKIIMN YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (QyHKUMM I  MCCIENOBaHUS MpPOLIECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJay U3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU, BBIPAXKATh (POpMyJIaMU 3aBUCUMOCTH MEXAY BETUUMHAMU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMU: apUMETHUeCKass U TeoMeTpuyYecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoMeTpudecKkas mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, POpMYyIIa CIOKHBIX MPOLEHTOB, UMETh IPECTABICHHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU JUIsl PEIICHHUS PEalbHBIX 3a/lad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: MOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUS
[OCJIEIOBATEIIBHOCTEM, MOHOTOHHBIE M OIPAHUYEHHBIE MOCIEAOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKJACHUS MaTEMaTHUYECKOr0 aHalau3a KakKk aHaln3a
OECKOHEYHO MaJbIX;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC (DYHKITNHN, TOYKU pa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (YHKIHS, HENpepbhIBHAS HA OTpPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM 7Sl pEIIeHUs 3a/ay;

CBOOOJHO OINEpUPOBATh TOHATHSAMHU: TepBasg M BTOpas MPOU3BOJHBIC
byHKIMH, KacaTenabHas K rpaduky G yHKINH,

BBIYHCIISATH POU3BOAHBIE CYMMBI, IMPOU3BEIEHUS, YACTHOIO U KOMIIO3UIIMU
ABYX (DYHKIIMH, 3HaTh IPOU3BOJHBIE AIIEMEHTAapHbBIX ()YHKLINHI;

UCIIOJIb30BaTh TEOMETPUUECKUN M (PU3UYECKHH CMBICT MPOU3BOJHON st
pelIeHus 3a1a4.

CBOOOIHO  OMEpHpPOBaTh  MOHATHUSMU: MHOXKECTBO, OIEpallu  HaJ
MHO>KECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJIEHUH, IPHU PELICHUH 337a4 U3 APYTUX yUYEOHBIX IPEIMETOB;

cBOOOIHO OMNEpPUPOBATh MOHATHUAMU: ONpENEICHHE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTr0 00BEKTA, JI0KAa3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATypajJbHOE M LEJIOE YHUCIIO,
MHO>KECTBA HATypaJbHBbIX M LEJNbIX YUCEJ, MCIOJIb30BATh NMPHU3HAKH JEIUMOCTH
uenbix uncen, HOJ[ m HOK HatypanbHbIX yucel 11 pElIeHUs 3a/1a4, IPUMEHSTh
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anroput™ EBkinna;

CBOOOJIHO OIEpUPOBATh TOHATHUEM OCTAaTKa IO MOJYJIIO, 3aluChIBAThH
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHITUSAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUICKCHBIX YHCEJI, MPEJCTaBIATh KOMILJIEKCHBIE YHMClia B alreOpanveckoil u
TPUTOHOMETPUUECKOUN (hopMe, BBITIOJIHITH apuMETHUECKUE ONIepallii ¢ HUMU

U n300paxaTh Ha KOOPAUHATHOMN MJIOCKOCTH.

CBOOOJIHO ONEPUPOBATh TMOHSATUSIMU: HPpaAlMOHAIBHBIE, TOKa3aTebHBIE U
morapuMuYecKre HEPaBEHCTBA, HAXOJIWUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYIIECTBIIATH OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUIECKOTO
ypaBHEHUS;

CBOOOJIHO ONEPUPOBATh TOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNbl IS PEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATHIMU: CUCTEMa M COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbI U CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYNMHOCTEW pallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB;

pelarthb palMoHaIbHBIE, MppalMOHAIbHBIE, MMoKa3aTeJbHbIC,
gorapumMuyeckue W TPUTOHOMETPUYECKHE ypaBHEHHMs] U  HEPaBEHCTBA,
CoeprKaIIe MOYJIN U ITapaMeTPhI;

MPUMEHATh TpauuecKue METOJIbI JJISI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaK>Xe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh pEAJbHbIC CHUTyallMd Ha S3bIKe alreOphl, COCTaBIATH
BBIPQKECHUS, YPABHCHHUs, HEPABEHCTBA M HX CHUCTEMBI MO YCJIOBHUIO 3aJayH,
UCCJIEOBAaTh IIOCTPOCHHBIE MOJICIM C KCIOJIB30BAHWEM arapara ajareOpsl,
UHTEPIPETUPOBATH MOJYUYCHHBINA PE3YJbTaT.

CTPOUTHh TpaduKku KOMIO3UIHMH (YHKIUH C TOMOIIBI0 3JIEMEHTapPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH T'EOMETPHUYECKHE O0O0pa3bl ypaBHCHMH W  HEPaBEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJIHO  ONEPUPOBATh TOHATHUAMH: TpadUKH TPUTOHOMETPHUCCKUX
dynKImi;

IPUMEHATH QYHKIMH JUISI MOJICIMPOBAHUS M UCCIICIOBAHUS PeaTbHBIX
MPOLIECCOB.

WCITOJTB30BaTh TIPOU3BOIHYIO JIJIS UCCIICIOBaHMS ()YHKIIMHM HA MOHOTOHHOCTh
U KCTPEMYMBI;

HAXOJIUTh HaMOOJIbIIIee U HAUMEHbBIIICS 3HAUCHHUS (PYHKIIMM HETIPEPHIBHOW Ha
OTpPE3KE;

HCIOJIB30BAaTh MPOU3BOAHYIO JUJI HAXOXKJACHUS HAWIYYIIEro pPEIICHUsS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OTNpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpaguKoMm;

CBOOOJHO  OINEpHpPOBaTh MOHATHAMU: TEpBOOOpa3Has, OINpeaeIEHHbBIN
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WHTETpall, HAaXOJIUTh TEPBOOOPA3HBIC JIIEMEHTApHBIX (YHKIUH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOJWTH TUIOMIAIN TUIOCKUX PUTYDP U OOBEMBI TEN ¢ TOMOIIBIO HHTETpaa;

UMETh NPEJCTaBICHHE O MaTEMaTHUYECKOM MOJCIMPOBAHUU Ha MpHUMEpe
cocTaBiieHUs TudPepeHIaIbHbIX YPaBHEHUH;

pemiate MpUKIaJHbIE 33aJadd, B TOM YHCIIE COLUATBHO-DKOHOMHUYECKOTO U
¢u3ngecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.

CBOOOIHO ONEpUPOBATh OCHOBHBIMH TOHSATHSIMH CTEPEOMETPUU TIpHU
pelleHn 33729 U IPOBEACHUN MaTEMaTHUECKUX PACCyKICHHUH;

NPUMEHSATh aKCHOMBI CTEPEOMETPUU W CJEICTBUS W3 HUX MPH PEIICHUU
TeOMETPUYECKUX 3a]1aY;

KJIacCHPUIMPOBATh B3aWMMHOE PACIONOKEHHE TPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, NPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH TOHATUSMH, CBSI3aHHBIMU C YTJIAMHU B MPOCTPAHCTBE:
MEX]Ty IPSIMBIMH B TTPOCTPAHCTBE, MEXK/TY MPSMOU U MIOCKOCTHIO;

CBOOOJIHO OTIEPUPOBATH MOHSATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;

CBOOOJIHO pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (TpU3Ma,
nUpaMKa, MPSMOYTOJIbHBIN Napajuiesenumne, Kyo);

KIaccuPUIMpOBaTh ~ MHOTOTPAaHHUKH,  BbIOMpas ~ OCHOBaHHS s
KJ1accupuKaIuy;

CBOOOIHO  ONEpUpOBaTh  MNOHATHUAMM,  CBS3aHHBIMU C  CEUCHHEM
MHOT'OTPaHHUKOB IJIOCKOCTBIO;

BBITIOJIHATDH NapajljIeNIbHOE, LIEHTPAIIbHOE U OPTOTOHAJIIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIOCKOCTb, BBINOIHATH U300pakeHUs (PUTYpP HA MIIOCKOCTH;

CTPOUTHh CEYEHHS MHOTOI'PDAHHUKOB pa3JIMYHBIMU METOJaMH, BBIIOJIHATh
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BUA
CBepxy, cOOKY, CHU3Y;

BBIYUCJIATH IUIOIIAU MMOBEPXHOCTEH MHOTOIpaHHUKOB (IpU3Ma, MHpaMUiaa),
reOMETPUYECKUX TeJ C IPUMEHEHUEM (HOpMYyIT;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBI;

CBOOOJIHO OIEpUpPOBaTh IOHSATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAHHATaM B IIPOCTPAHCTBE;

BBITIOJIHATH JEHCTBUS HaJl BEKTOPAMU;

pemiate 3aJayd Ha JIOKa3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUH W
HAX0XXJIEHUE TCOMETPUUYECKUX BEJIMYMH, MPUMEHSSI W3BECTHBIE METObl IpHU
pEIIeHNH MaTeMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BHICOKOT'O YPOBHS CII0KHOCTH;

OPUMEHATh  MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPHUUECKHX 3a71ay;

U3BJICKaTh, NpPeoOpa3oBbIBATh W HWHTEPIPETUPOBATH HMH(POpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTypax, MPEACTaBICHHYIO HA YepTexax M
pPHCYHKaXx;

MPUMEHATH NOJyUYEHHBIC 3HAHUS Ha MPAKTHUKE: CPAaBHUBATh U aHAJIM3UPOBATH
peaibHbIe CHUTYyalluW, TNPUMEHITh HW3YYCHHBIE TMOHSATHS B MPOIECCe IOMCKa
pelieHuss MaTeMaTW4ecKd CQOPMYIUPOBAHHOW MPOOJIEMBbI, MOAETUPOBATH
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peanbHble CUTYallud Ha SI3bIKE T'€OMETPHUH, UCCIEA0BATh NOCTPOCHHBIE MOJIENH C
HCII0JIb30BAaHUEM T€OMETPUUECKUX MOHATUN U TEOPEM, arrapaTa ainreopsl, pemarb
MPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKEHUEM F€OMETPUUECKUX BEJIMYNH;

UMETh TMpPEACTABICHUS OO0 OCHOBHBIX JTanax pa3BUTUS TEOMETPUHM Kak
COCTaBHOM YacTH (PyHIAMEHTA PA3BUTHS TEXHOJOTHIA.

CBOOOJHO ONEPUPOBATH MOHSATUSIMHU, CBA3AHHBIMH C LMJIUHAPUYECKOH,
KOHUYECKOH U cheprUuecKoi MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOIY4YECHHUS;

ONEepUPOBATh MOHITHUSIMH, CBA3aHHBIMU C TeJaMU BpaleHUS: LUUIHMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacno3HaBaTh Tesa BpauleHus (LHIMHApP, KOHYC, cepa U map) U 0ObSICHIATH
CIOCOOBI MOTYUYEHUS TN BPALICHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;

BBIUMCISATh BEJIMYMHBI 3JEMEHTOB MHOTOTPAaHHUKOB M TEJN BpalleHHUs,
O0OBEMBI M TIUIOIIAJXM TIOBEPXHOCTEW MHOTOTPAHHUKOB U TeJl BpalleHHUs,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OMEPUPOBATH TOHATUSMH, CBA3aHHBIMM C KOMOWHAIMSIMHU Tl
BpallleHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U OMMCaHHBIH
okoJ10 cdepsl, chepa, BnUCaHHAS B MHOTOIPAHHUK WJIHA TEJIO BPAIECHUS;

BBIUUCIISATh COOTHOIICHHS] MEXIY IUJIOMIAIMHU MOBEPXHOCTEH M 00BEMaMU
ITOJTOOHBIX TEI;

n300pakaTh U3ydyaeMble (QUTYpPBI, BHIIOJHATH (BBIHOCHBIE) IUIOCKUE YEPTEkKU
U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUIYp: BHUI CBEpPXY, COOKY, CHHU3Y, CTPOMTH
CEYCHMs TeJl BPaLCHUS;

U3BJIEKaTh, MHTEPIPETUPOBATh U NpPeoOpa3oBbIBATh HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITNOJHAT ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPJUHAT;

pelarb TeOMETPUYECKUE 3a/1a4l HA BBIYHUCICHUE YIJIOB MEXIY MPSAMBIMHA U
IUIOCKOCTSIMM, BBIYMCIICHHE PACCTOSHUNA OT TOYKHM 1O IJIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/A IIPH PELICHNH;

CBOOOJIHO ONEpPUPOBATh MOHATHSMH, CBS3aHHBIMU C JIBDKEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBHXKCHUI;

BBIIIOJIHATh HU300paKEHUS MHOTOTPAaHHHUKOM M Tel  BpALECHUS TpHU
NapaJijIeIbHOM IEPEHOCE, UEHTPAIBHON CUMMETPHUH, 3€PKaJIbHON CUMMETPUH, TIPH
MOBOPOTE BOKPYT MPSAMOiL, MpeoOpa3oBaHus Moa00us;

CTPOUTh CEUEHUsT MHOTOTPAHHUKOB M TE€J BpALICHUS: CEUEHUS LMIMHIpa
(mapayiyeabHO W TEPHEHIUKYJISAPHO OCH), CEYEHUs KOHyca (MmapaljieiabHOe
OCHOBaHHIO U MPOXOALIEE Yepe3 BEPUINHY ), CEUEHUS 11apa;

UCIIOJIB30BaTh METOJbl IMOCTPOCHMSI CEUYEHHH: METOJ CJEJ0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;

JOKa3bIBaTh FEOMETPUUECKUE YTBEPKICHNUS;

INPUMEHATh TIE€OMETPUYECKHE (aKThl ISl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MpEeANoJaratoliiX HECKOJIBKO IIaroB PELIeHUs, €CJIH YCIOBUS IPUMEHEHHUS
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3a/1aHbl B IBHOM U HESIBHOM (opMe;

pemarb 3aJayd  Ha JOKA3aTeJIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HAXOXJCHUE TEOMETPUUECKUX BEIIMYHH;

MPUMEHATh MPOrPAMMHBIE CPEACTBA W DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEUICHUH CTEPEOMETPUUECKHUX 3a]1a4;

MPUMEHSTH MOJTYyYCHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATH, AaHAIM3UPOBATH U
OLICHUBATh PEAIbHBIE CHUTYyallud, NPUMEHITh H3YYCHHbIC MOHSITHS, TEOPEMBI,
CBOIICTBAa B IMpoIlecCe IMOUCKA PEIICHUs MaTeMaTHU4ecKu Cc(HOpMYJIUPOBAHHOM
npoOJieMbl, MOJIETUPOBaTh peajlbHbIE CHUTyallud Ha S3bIKE TE€OMETPUH,
UCCIIeIOBaTh MOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM T€OMETPUUECKUX MTOHATUI
U TeopeM, ammapara ajireOpbl, pelarb MNpakTUYeCKUe 3aJlay, CBSI3aHHbBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEJIUYHH;

UMEThb TPEJCTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM

yacTu (PyHJaMEHTa Pa3BUTHS TEXHOJOTHA.

CBOOOJIHO OMEPUPOBATH MOHATHSAMU: Tpad, TIOCKUN Tpad, CBA3HBIA Tpad,
nyTh B rpade, ILenb, ITUKI, JIEePEBO, CTEMEHb BEPIIMHBI, JIEPEBO CIYyYalHOTO
AKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATH TOHATHUSAMH: CIyYaWHBIM HKCIEPUMEHT (OIBIT),
clly4allHOe COOBITHE, dJIEMEHTApHOE CydailHoe COObITHE (DJIEMEHTApHBIA UCXO.)
CIIy4ailHOTO  OMbITA, HAXOAWUTh BEPOSITHOCTH COOBITHMM B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HaXOAUTh U (POPMYIHPOBATH COOBITUA: TIEpPECcCeUeHUEe, OObEIMHEHUE TaHHBIX
COOBITHI, COOBITHE, MPOTUBOIIOJIOKHOE JAHHOMY, HCIOJIL30BaTh JAHATrPAMMBI
Diinepa, KOOPAWHATHYIO MPSIMYIO ISl pelieHusl 3aj]iay, MoJIb30BaThCs (HOpMYIIoi
CJIO’KCHHMS BEPOSTHOCTEH ISl BEPOSTHOCTEH JIBYX M TPEX CIyYalHBIX COOBITHI;

OIIEPUPOBATH MTOHSTUSIMMU: yCJIOBHAs BEPOSATHOCTD, YMHOXEHHE
BEPOATHOCTEH, HE3aBUCUMbIE COOBITHS, JE€PEBO CIYyYalHOTO OSKCIEPUMEHTA,
HaXOAUTh BEPOSTHOCTH COOBITUH C TOMOIIBIO TMpaBHJIa yYMHOXEHUs, JepeBa
CIIy4ailHOTO OTbITa, MCIONB30BaTh (POPMYINy MOJHOW BEPOSTHOCTH, (Popmyiy
baiteca mpu pemennn 3a1a4, onpeaessiTh HE3aBUCUMOCTh COOBITHI 10 (popmyrie u
10 OPTaHU3aLMHU CIIYYaWHOI' O SKCIIEPUMEHTA;

NPUMEHSITh HM3yYCHHbIE KOMOWHATOpPHBIE (DOPMYIBI ISl TEPEUUCICHHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTApPHBIX COOBITHI CIYyYaWHOTO OIbITa, PEHICHUS
3a7a4 110 TEOPUU BEPOSITHOCTEN;

CBOOOJHO  OMEpPUPOBATH TMOHATUSAMU: OWHAPHBIA  CIyYaWHBIA  OMBIT
(ucnpiTaHuE), ycrnex M HeyJaya, HEe3aBUCHMbIE HCIBITAHUS, CEpUs HCIBITAHUM,
HaxoOJIUThb BEPOSITHOCTU COOBITHI: B CEPUM UCIBITAHUWA 10 MEPBOrO ycrexa, B
cepuu ucnbiTaHuil bepHyM, B OmbITe, CBA3aHHOM CO CIy4YalHBIM BBIOOPOM H3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OMEpUpPOBATh MOHSATUAMU: CllydallHas BEJIMYMHA, pacHpe/iesieHHE
BEPOSITHOCTEW, JuarpamMma paclpejesieHusi, OuHapHas ciydailHas BeJIUYMHA,
reoMeTpUUecKoe, OMHOMHUAIBHOE paclpeiesiCHHE.

ONEPUPOBATh MOHATHSIMH: COBMECTHOE PACHPENCICHHE ABYX CIIyYalHBIX
BEJIMYMH, UCIOJIb30BaTh TA0IMILy COBMECTHOTO paclpe/leNieHUus ABYX CIydalHbIX
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BEJIMYMH 75 BBIACICHUS PACHPEICICHUS KaXI0H BETUYMUHBI, ONpEACTICHUSI
HE3aBUCHUMOCTH CIy4YailHBIX BEUYHH;

CBOOOJHO ONEPHUPOBATH MOHATHEM MAaTEMATHYECKOI'O OXXHUIAHMS CIydyalHON
BEJIMUMHBI (pacmpeieneHusi), MPUMEHITh CBOWCTBA MaTEMaTHUECKOTO OXKUIAHHUS
IpU PEIICHUH 3a/1a4, BHIYUCISATh MaTEMaTHUYECKOE OXKUAAHHE OMHOMHUAIBHOTO H
Tr€OMETPUYECKOT0 paCTIPEICICHHIT;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: AUCHEPCHUSI, CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIIMYMHBI, IPUMEHATH CBOMCTBA IUCIEPCUU CIIyYaHHOW BEIUYMHBI
(pacripesiesieHrs) MpH PELIEHUU 3a/lay, BBIYUCIATH AUCHEPCHUIO M CTAHJIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHUAJILHOTO paclpe/IeIeHH;

BBIUUCIIATH BEIOOPOYHBIE XapaKTEPUCTUKU IO TAHHOW BBHIOOPKE M OICHUBAThH
XapaKTePUCTUKH TEHEepaJbHOW COBOKYIHOCTH JAaHHBIX IO BBIOOPOYHBIM
xapaktepuctukaMm. OTeHUBATh BEPOSTHOCTH COOBITHH M MPOBEPSATH MPOCTEHIITNE
CTaTUCTUYECKHE TUTIOTE3bI, MONB3YSICh H3yUYCHHBIMU PACIIPEICTICHUSIMHU.

2.1. BocnurarenbHas 1enb
B pesynbrare ocBOoeHMs Y4eOHOW JUCHUIUIMHBI B COOTBETCTBHUU C paboueit
IpoTpamMMoi BOCTIMTAHUS o0OpazoBarenbHON pOrpaMMbl CpEIIHETO
npodeccuoHaIbHOr0 00pa30BaHuUs MOJATOTOBKH CIIEHUAIUCTOB CPETHEr0 3BEHA 10
cnermanbHoctd  09.02.07 HudopmanmoHHble CHCTEMbl W MPOTPaMMHUPOBAHHE
peanu3yeTcs BOCIUTATENbHAS 11€Jb — JIMYHOCTHOE Pa3BUTHE OOYYAIOIIUXCS U UX
coLuanu3alus, MpOsBISIOUIMECS B PA3sBUTUM HX IO3UTHUBHBIX OTHOILIEHUM K
OOIIIECTBEHHBIM LIEHHOCTSAM, NPUOOPETEHHM OMNbITa IOBEACHUS W NPUMEHEHUS
c(OPMUPOBAHHBIX OOIIMX KOMIIETEHIMH CHEIUATUCTOB CpPEIHEro 3BEHAa Ha
IPaKTHKE.

JINYHOCTHOE pa3BUTHE OOYYAIOIIKXCS M UX COLMAIN3ALINs, TPOSBIISIOLINECS
B pPa3BUTUM HX TMO3UTHUBHBIX OTHOIIEHHMH K OOIIECTBEHHBIM ILIEHHOCTSIM,
npuoOpEeTEeHUH ONbITa TOBEJACHUS W TPUMEHEHHUS C(POPMHPOBAHHBIX OOIIUX
KOMIETEHLUI IPEICTABICHO CAEAYIOUMMU JIUYHOCTHBIMU Pe3yJIbTaTaMU:

JINYHOCTHBIE Pe3yJibTAThI Koa imyHoCTHBIX
peanu3aluu NPporpaMMbl BOCIIUTAHUS pe3yJbTaToB
(Oeckpunmoputi) peajau3anuun
NpOrpamMmbl
BOCIIUTAHUS

[IposiBnsiromiuii U AEMOHCTPUPYIOLIUN yBa)XKEHUWE K IIOJSIM Tpyaa,
OCO3HAWIIMK I[EHHOCTh coOcTBeHHOro Tpyaa. Crpemsmuiics K

(GbopMHUpPOBaHHIO B CETEBOM cpelie JTUYHOCTHO M MPO(HECCHOHATBLHOIO P4
KOHCTPYKTUBHOTO «IIM(POBOTO clieay
3aboTauuiicsa 0 3ammTe OKpyXaromeil cpenbl, COOCTBEHHON U 4y»Koif JIP 10
0€3011aCHOCTH, B TOM uucJie IM(ppoBOI
YMeronuii ObICTpO MPUHUMATH PEIIEHUS, paclpeiesiaiTh COOCTBEHHBIE JIP 18

PECYPCHI U YIIPABJIATH CBOUM BPEMCHCM

CriocoOHBII CcTaBUTH Mepea coOoil 1enu Mo BO3ZHUKAIIINE )KHU3HEHHBIE
3a/lauM, TOA0UpaATh CIMOCOOBI PEIICHHS U CPEACTBA Pa3BUTHUSA, B TOM
qyucIie c HCIIOJIB30BAHUEM UG POBBIX CPEACTB; JIP 25
COJICHCTBYIOIIUUTIONIEP)KAHUIO  TIpecTHKa CcBoel  mpodeccuun U
o0Opa3oBaTeNbHOMOPraHnu3aluu
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2. CTPYKTYPA U COJEPXKAHUE OBIIEOBPA3OBATEJILHOM

JANCIHUIIJIMHBI O.07 MATEMATHKA

2.1. O0bem yueOHOM JUCHUIIMHBI M BBl Y4eOHOH padoThbl

Bun yueOHoi paboThl

O0BeM yacoB

O6BeM 006pa3zoBaTeIbHON MPOTPAMMBbI 258
OO6s3aTenpHas ayAUTOpHAs yueOHast Harpys3ka (Bcero) 224
B TOM YHCJIE:

TEOpEeTHUECKOEe 00yUueHne 92
NPaKTUYECKUE 3aHATUS 132
IIpodeccuoHAIBHO-OPHEHTHPOBAHHOE COACPKAHUE (coaep:KaHue 10
NPHUKJIATHOT0 MOAYJIA)

BT. 4..

TEOpeTUYeCcKoe 00ydeHue

NPAKTUYECKUE 3aHITHS 10
Koncynbramus 8
ITpomexyTounas arrectarus (B popme IK3aMeHa) 16
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2.2. TemaTndeckuil miiaH u coaepxanue yueoHoit nucuumnunel OZ1.07 Maremartuka

HaumenoBanue pasnenoB u Copneprxanme yueOHOTO MaTepuana (OCHOBHOE U MPO(ecCHOHAIbHO-OPUEHTUPOBAHHOE), O6bvem | ®opmupyemsbie
TeM [IpakTHueckoe 3aHsTHE, NPUKIAJHONW MOYJIb IPU HAJTUYUU 4acoB KOMIIETEHIINH
1 2 3 4
Icemectp 92
Pa3nea 1. IloBTopenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIBI 18
Tema 1.1 Conepsxkanue yaeOHOro MaTepuasa
Ienm n 3a1aun MmaTeMaTuKy | ba3oBble 3HAHMS U YMEHHS B TPO(ECCHOHATFHON M B TOBCETHEBHOM JIEATEITHHOCTH.
IIPY OCBOEHHUHU JleiicTBUS Hal HOJIOKUTENBHBIMU U OTPULIATEIbHBIMU YUCIIAMHU, C OOBIKHOBEHHBIMH U 2
crenuanbHoCcTU. Yucna u JECSITUYHBIMU JIpo0siMu. JIeHcTBUS cO cTeneHsIMU, (POPMYJIbI COKPAILIEHHOTO YMHOKEHHMSL.
BBIYHCIICHUS [IpakTueckoe 3aHaTue
Tema 1.2 Conepkanne y4eOHOTo MaTepuasa
IIponenTHeie Beruucienus. | IIpocTele MPOIEHTHI, pa3HbIe crOcoObl X BhIUUCIeHHsl. CII0KHBIE TIPOIICHTHI 2
[IpakTHueckoe 3aHsTHE. OK.01.
Tema 1.3. ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJlepKkaHNe (CoAepKaHUe MPUKJIATHOTO0 MOMYJIsI) OK.02.
['eOMeTpHs Ha IIIOCKOCTH | BHUJIBI IIIOCKHX GUTYP M HX TLIOIIAb. OK.03.
[IpakTHKO-OpHUEHTUPOBAHHBIE 33a41 B KYpCE€ T€OMETPUHU Ha IJIIOCKOCTH 2 OK.04.
[IpakTrueckoe 3aHsATHE OK.05.
Tema 1.4 Conepkanne y4eOHOro MaTepuaa OK.06.
VYpaBHEHNS U HEPABEHCTBA | PaBHOCHMJIBHOCTh YpaBHCHHMI M HepaBeHCTB. JIMHEHHBIC, KBajJpaTHbIC, IPOOHO-IHHEHHBIC OK.07.
ypaBHEHUsT U HepaBeHCTBa. OOmIMe MeTOAbl pPELIEHUs ypaBHEHUI: MEpexo]l OT pPaBEHCTBA IK.2.4.
(GyHKIMI K Tepexoly paBeHCTBA apryMEHTOB /I MOHOTOHHBIX (DYHKIUI, METOJ Pa3JIOKEeHUS Ha 2 IIK.3.3.
MHO>KHMTEJIH, METOJI BBEJICHUSI HOBOM NepeMeHHOM, ()YHKIIMOHATBHO-TpaQUUeCcKuil METO/, IK.3.4.
[IpakTHueckoe 3aHsiTHE
Tema 1.5 YpaBHeHus u Copepxanue yueOHOro Marepuala
HEpPaBEHCTBA C MOYJIEM. Omnpenenenne moayns. [Ipocreiiiine ypaBHeHUs U HepaBeHCTBa ¢ MoayneM. [Ipocreiimue
YpaBHEHMs U HEPABEHCTBA | YpaBHEHUS U HEPABEHCTBA C MApaMETPOM. 2
C mapameTpoM KomMmOuHupoBanHoe 3aHaTHe
Tema 1.6 Cogepxanue yueOHOro Marepuala
Cucrema ypaBHEHHI U CrniocoOblI perieHus TMHEHHBIX ypaBHeHUH. [TonsaTus: matpuna 2x2 u 3x 3, onpeaenaureib
HEPABEHCTB Matpubl. Meron INaycca. CricTeMbl HENMHENHBIX ypaBHEHUH. CHCTEMBI HEPaBEHCTB. 2
KomOuHupoBaHHOE 3aHsTHE.
Tema 1.7 Coneprxanue yueOHOTo MaTepuana
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Pemenue cucrem

CrniocoOblI perieHus TMHEHHBIX ypaBHeHH. Metoa ["aycca. CrcteMbl HETMHEHHBIX YpaBHEHUH.

YPaBHEHUI U HEPABEHCTB CucremMbl HEpaBEHCTB. 4
[IpakTHueckoe 3aHsATHE.
Tema 1.8 CopepxaHue yueOHOTo MaTepralia
BxoaHo# KOHTPOJIb Boruncnenus u npeoOpa3oBaHusl. Y paBHEHHs U HEPaBEHCTBA. | 'eoMeTpus Ha IJIOCKOCTH.
KontponpsHas pabora 2
Pa3nen 2. Crenenu u kopHu. CreneHHas GyHKIus. 14
Tema 2.1 Coneprkanne yaeOHOro MaTepuasa
DYHKIMU, UX CBOICTBA. OO6unactb onpesesieHnsi © MHOXKECTBO 3HauUeHUN QyHKIUH. YeTHOCTh, HEUETHOCT®, 2 OK.01.
CriocoObl 3a1aHuA epuoIMYHOCTh PyHKIMNA. CriocoObl 3a1aHusl QYHKIMU OK.02.
GbyHKIMN KoMOMHMPOBAHHOE 3aHATHE OK.03.
Tema 2.2 CojieprkaHue yaeOHOTO MaTepHana OK.04.
CaoticTsa cTemenu ¢ TloHsATHE KOpHS n-il CTemeHW W3 NeHCTBHTENbHOro umcma. Pymkmmu y =4/x, cBoiicTa u OK.05.
partlMOHaILHBIM 1 rpadpuxu. CBoiictBa KOpHS n-i creneHd. CBOHCTBAa CTENEHM C palMOHAIBHBIM H 2 OK.07.
ACHCTBUTCILHBIM JeWCTBUTENLHBIM NIOKa3aTesiMi. CTernieHHbIe (YHKIIMHU, UX CBOMCTBA M TPaUKH.
TToKasaTeIIMu KombuampoBanHoe 3aHsTHE
Tema 2.3 Conepkanne yaeOHOro MaTepuaa
Penienne nppannoHanbHeIX | PeneHne uppanoHaIbHBIX YPaBHEHHUH W HEpaBEHCTB. METOIbI X PEIICHHS. 6
YpaBHEHU U HEPABEHCTB [TpakTHdeckoe 3aHsATHE.
Tema 2.4 Coneprxkanne yaeOHOro MaTepuaia
CreneHu ¥ KOpHHU. Vcnonb3oBaHue CBOMCTB cTeNEeHHOM (PYHKIIMY IPU PEellIeHUN YpaBHEHUN U HEPABEHCTB.
Crenennas pyHKIUS [IpakTHyeckoe 3aHaTue 4
Pa3nen 3. [loka3zareabHasi QyHKUIMS 12
Tema 3.1 Coneprkanne yaeOHOro MaTepuasa
IToxa3zaTtenbHast GpyHKLIHMSA, Omnpenenenve nmokazateabHOU (YHKIMH, €€ CBOIcTBa U Trpaduk. 3HAKOMCTBO C NMPUMEHEHHEM
€€ CBOMCTBA. noka3aTenbHOM (QyHKIMM. PelieHne mNoOKa3aTenbHBIX YpaBHEHHUH METOAOM (YHKIMOHAIBHO- 2
rpadUyecKuM METOIOM.
KomMmOunupoBanHoe 3aHsTHe
Tema 3.2 CopepxaHnue yueOHOro Marepuala OK.01.
Pemenne nokazarenbHbIX Pemienne mokaszarenbHbIX YpaBHEHUH METOJ YpaBHUBAHHS IOKazaTesied, METOJIOM BBEJCHMS OK.02.
ypaBHEHUH U HEPABEHCTB HOBOM TepeMeHHOH, (QYyHKIMOHAJIBbHO-TpaUUYeCKUM METOJOM. PelleHMe MOKa3aTelbHBIX 6 OK.03.
HEPaBEHCTB. OK.04.
OK.05.

HpaKTI/IquKOC 3aHATUC
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Tema 3.3Cucremsl

Conepkanue ydaeOHOTO MaTepuaia

OK.07.

[I0Ka3aTeNbHbIX YPAaBHEHUH | PemeHue cucTeM nokasareabHbIX YPaBHEHUH 2
IIpakTrueckoe 3aHsTHE
Tema 3.4 CopepxaHue yaeOHOT0O MaTepralia
Pemenue 3agau. Pemienne mnokaszaTenbHBIX ypaBHEHHUM METOJI YPAaBHUBAHUS MOKa3aTeled, METOJIOM BBEICHUS
[TokasarenpHas QyHKIUS HOBOM nepeMeHHO. Pelienne noka3areabHbIX HEPABEHCTB.
[IpakTHueckoe 3aHsATHE 2
Paznen 4. Jlorapugmsl. Jlorapudpmuyeckas pynkuus. 16
Tema 4.1 Conepxkanne yaeOHOro MaTepuaa
Jlorapudm yucna. Jlorapudm yucna. Cpoiicta norapupmos. Onepanust sorapu@mupoBanus. JlecaTuunbIil u
JlecATUYHBIN U HaTypaJIbHbIN Jlorapumsel. Yucso e 2
HaTypanbHbIA JorapuMel. | KoOMOMHUPOBAHHOE 3aHATHE.
Tewma 4.2 Conepkanne y4eOHOTo MaTepuasa
Jlorapudwm yucna. Jlorapudm umcna. CpoiictBa jorapupmoB. Omepauus norapudmupoBanus. JlecsITUUHBIA U
CaoiicTBa sorapudmoB HaTypaiabHbIN Jorapudmel. Yucio e 2
[IpakTHueckoe 3aHsTHE. OK.01.
Tema 4.3 Coneprkanue yaeOHOTo MaTepuasa OK.02.
Jlorapudmuueckast Jlorapudmudeckas GhyHKIUA U ee cBoricTBa. [loHaTue norapudmudeckoro ypapHeHus. Onepanus OK.03.
GbyHKIMS, ee CBOMCTBA. MOTEeHUUpPOBaHUs. TpuU OCHOBHBIX METOJOB pELIEHUS JIOTapU(PMHUUYECKUX YpaBHEHUM: 2 OK.04.
(GyHKIIMOHATBHO-TPaQUUECKU, METOJ MOTEHIUPOBAHUS, METOJ BBEACHUS HOBOW MEPEMEHHOM. OK.05.
Jlorapudmuueckue HepaBeHCTBA. OK.07.
KoMOuHupoBaHHOE 3aHsTHE. IIK.2.4.
Tema 4.4 Coneprkanne yaeOHOro MaTepuaa IIK.3.3.
Jlorapudmuueckue Onepanus noTeHIUpoBaHUs. Tpu OCHOBHBIX METOJOB pPELICHUS JIOTapU(PMHUUECKUX YpaBHEHUIL: IIK.3.4.
YPaBHEHHs U HEPABEHCTBA | (yHKIHMOHAIBHO-TpaduuecKuii, METO/I MOTEHIMPOBAHUS, METOJ BBEICHUS HOBOW MEPEMEHHOM. 4
Jlorapudmuueckrue HepaBeHCTBA.
[IpakTHueckoe 3aHsiTHE.
Tema 4.5 Cogepxanue yueOHOro Marepuala
Cucremsl ANTOPUTM pEIICHUS CUCTEM JOTapu(PMUUYECKUX YpaBHEHHH. PaBHOCHUIBHOCTD JOTrapu(QMUUECKUX
Jorapu(pMUIECKUX YpaBHEHUH U HEPABEHCTB. 2
YPaBHEHU I [IpakTrueckoe 3aHsTHE.
Tema 4.6 IIpogeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIeP/KaHMe (COiep:KaHMe PHUKJIAHOT0 MOYJIsI)
Jlorapupmsl B npupone u | [lpumenenue norapudma. Jlorapupmudeckas cniupanb B mpupoje. Ee MaTeMaTndeckue CBOWCTBA 2
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TEXHUKE [IpakTuyeckoe 3aHsTHE
Tema 4.7 CopepxaHue yueOHOT0 MaTepualia
Pemenune ypaBHeHMit 1 Perienne nppanmoHanbHBIX, MOKa3aTeNbHBIX U JIOTapU()MUIECKUX YPABHEHUH, HEPABEHCTB.
HEPaBEHCTB KontponpHas pabora 2
Pa3nen 5. [lpsiMble M JIOCKOCTH B MPOCTPAHCTBE. 20
Tema 5.1 CopepxaHue yueOHOTO MaTepralia
OcHOBHbIE IOHATHSA [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, IpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO).
CTEpEOMETPUH. OcHoBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarommecs, mapauieabHbIE U CKPEITUBAIOIIAECS
Pacnionoxenne npsmMeIXx 1 | ipsiMble. [Ipu3HaK U CBOMCTBO CKPEIIMBAOIIMXCS MPSMBIX. OCHOBHBIE TPOCTPAHCTBEHHBIC 4 OK.01.
IUIOCKOCTEH. burypsi. OK.03.
KoMOUHMPOBAHHOE 3aHSTHE. OK.04.
Tema 5.2 CojieprkaHue yaeGHOTO MaTepHana OK.07.
[TapamnensHOCTB NpsAMBIX, | [TapaienbHbIe psiMast U TUIOCKOCTh. Onpenenernue. [Tpu3nak. CBoiicTBa.
MPSAMOM U TIJIOCKOCTH, [TapannensHble mmockoct. Onpeaenenue. [Ipusnak. CBolcTBa. 4
IIJIOCKOCTEMN KomMOunupoBanHoe 3aHsaTne
Tema 5.3 Conepxkanne yaeOHOTro MaTepuaa
Pemenue 3agau no Temam [TapannenpHble npsiMas U MII0CKOCTh. [lapamienbHbie MI0CKOCTH. 2
«[TapannensHOCTh MpsAMBIX, | Terpasap. [lapamnenenmmen. CpoiicTBa TPOTHBOTOJNOXKHBIX —TpaHed H  JUaroHajeu
MPSAMOM U TIJIOCKOCTH, napaenenumnena. [loctpoeHre OCHOBHBIX CEUEHUH
IJI0CKOCTEI» [IpakTHueckoe 3aHaTHe
Tema 5.4. Coneprkanue yaeOHOTo MaTepuasa
[lepnieHIUKYIAPHOCTD [lepnennukynsapusie npsimble. [lapannenbHple NpsiMble, NEPHEHAMKYISPHBIE K IJIOCKOCTH.
MPSIMBIX, PSAMOU U [Ipu3Hak nepneHIuKyIspHOCTH MPSIMON U TIOCKOCTH. 2
IJIOCKOCTH, IIOCKOCTEH KomMOunupoBanHoe 3aHsTHE.
Tema 5.5 CopepxaHnue yueOHOro Marepuala
[lepnienaukynsp u [lepnennukynsap u HakioHHas. TeopemMa O Tpex MEpPHEHAUKYIIpaX. YToJl MexAy MpsAMOill u
HakJoHHas. Teopema o IUIOCKOCTBIO. YTOJ MEXKIYy IUIOCKOCTSIMH. IlepneHauKymnspHble IUIOCKOCTH. PaccTosiHuS B 2
TpeX NepreHINKYIsIpax MIPOCTPAHCTBE
KomMmOuHupoBanHoe 3aHaTHE
Tema 5.6 Cogepxanue yueOHOro Marepuala
Pemenwue 3anau no teme Teopema o Tpex mnepneHAMKYIApax. YToidl MEXIy NpsAMOM U IJIOCKOCTBIO. YTOJ MEXIy
«Teopema o Tpex TI0CKOCTAMU. [lepneHuKyIsIpHbIe MITOCKOCTH. 2

NepIeHANKYIpax»

HpaKTI/I‘{eCKOG € 3aHATHUC
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Tema 5.7
Pewmrenne 3anau. Ilpsmele u
IJIOCKOCTHU B IIPOCTPAHCTBE

Conepkanue ydaeOHOTO MaTepuaia

Pacnonoxxenne npsMBIX M IJIOCKOCTEHM B mpocTpaHcTBe. llepneHaukynsapHOCTs W

MapaJlJICJIbHOCTH IIPSAMBIX 1 IUIOCKOCTEH. CKpGHII/IBaIOHII/IeCH IIPSAMBIC.

ITpakTHyecKoe 3a1aHKe 4
Pa3nen 6. KoopauHaTsl 4 BEKTOPBI 12
Tewma 6.1 CopepxaHue yaeOHOTO MaTepralia
JlekapTOBBI KOOPAMHATEI B | J[eKapTOBbI KOOPAMHATHI B MPOCTpaHCTBE. BekTopbl B mpocTpancTBe. ClI0)KEHHUE U BBHIYMTAHHE 2
IPOCTpaHCTBE. BEKTOpEI B | BeKTOpOB. YMHOKEHHE BeKTOpa Ha uncno. Kommanapasie BekTopbl. KoopanHaTel BEKTOpA.
MIPOCTPAHCTBE. KomOuHMpOBaHHOE 3aHSTHE.
Tema 6.2 Coneprxkanue yaeOHOro MaTepuasa
Cxaisiproe mpoussenienne | [Ipocreiiimne 3agaum B koopaumHarax. CKalsipHOE TNPOU3BEACHHE BEKTOPOB. YTOI MEKIY
BEKTOPOB BEKTOpaMH, YTOJI MEXAy NPSIMOH M IUIOCKOCTBIO, YroJI MEXIy IUIOCKOCTSIMH. YpaBHEHHE 2 OK.02.
TUTOCKOCTH. OK.03.
KoMOuHupoBaHHOE 3aHSTHE. OK.04.
Tema 6.3 Coneprkanne yaeOHOTo MaTepuasa OK.07.
Ckanspnoe nmpoussenienue | [Ipocreiimme 3amaunm B KoopawHaTax. CKalspHOE TPOW3BEICHHUE BEKTOPOB. YTONI MEXIY 6
BEKTOPOB BEKTOpaMH, Yrojl MeXAYy MNpsIMOW M IUIOCKOCTBbIO, Yrojl MEXIY IUIOCKOCTAMHU. YpaBHEHHE
TJIOCKOCTH.
[IpakTrueckoe 3aHsTHE.
Tema 6.4 Conepkanne yaeOHOro MaTepuaa
Pemenue 3anau. [Ipsmple u miockoct B mpocTpaHcTBe. Koopaumuatel Bektopa. [Ipocreifmme 3amaun B
KoopauHaTsl 1 BEKTOPHI koopauHaTax. CKaJsipHOE NPOU3BEICHIE BEKTOPOB.
KonTtponbHas paborta 2
KoncyabTanus 4
IIpome:kyTouHas arrectanus (IK3aMeH) 8
Il cemecTp 142
Paznen 7. OcuoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 26
Tema 7.1 Cogepxanue yueOHOro Marepuala
Tpuronomerpuyeckue Panuannas mepa yrna. IloBopoT Touku BOKpYyr Havana koopauHat. OmpeneneHue CHHYca,
(GYHKIIMH POU3BOJIHHOTO KOCHHYyCa, TaHT€HCa W KOTaHTeHca. 3HaKM CHHYyca, KOCHHYyCa, TaHTeHCca W KOTaHTeHca IIo 2

yriia, yuciia

YCTBECPTAM. 3aBUCHMOCTD MCXKIAY CHHYCOM, KOCMHYCOM, TAHI'€CHCOM M KOTAHI'CHCOM OJHOTO U
TOI'O K€ yrjia

KOM6I/IHI/IpOBaHHOC 3aHATHUC.
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Tema 7.2 CopepxaHue yueOHOT0O MaTepualia
Tpuronomerpuueckue Tpuronomerpuueckue TOX/ECTBA. [IpeobpazoBanus IIPOCTEUIINX
ToxzaecTBa. Dopmyisl TPUTOHOMETPUUECKUX BbIpaxeHUl. CUHYC, KOCMHYC, TAaHI'€HC M KOTAHIEHC YyIJIOB a U — a.
MIPUBEACHUS DopMyIbl IPUBEACHUS
KombOunnpoBanHoe 3aHsTHE.
Tema 7.3 CopepxaHue yueOHOTO MaTepralia
Pemrenne npumepos. Tpuronomerpudeckue TOX/ECTBA. [IpeoOpaszoBanus IIPOCTEUIINX
Tpuronomerpuueckue TPUTOHOMETPUUECKUX BbIpaxkeHHl. CUHYC, KOCMHYC, TAaHI'€HC M KOTAHIEHC YyIJIOB a M — a.
TOXECTBA. DopMmyIbl IPUBEACHUS
[IpakTHueckoe 3aHsTHE.
Tema 7.4 Coneprxkanne yaeOHOro MaTepuaa
TpuroHomerpuyeckne OO6mactp ompeneNeHuss U MHOXECTBO 3HAUYEHWW TpUTOHOMETpuuecknx GyHKuid. YETHOCTSD,

(GyHKIMH, UX CBOWCTBA U
rpaduxu

HEYETHOCTh, MEPUOTUYHOCTh TPUTOHOMETpUUeckuX GyHkiuil. CBoiicTBa u rpaduku QyHKIUI
y=cC0s X,y =sin x, y = tg x, y = ctg x. Cxartue u pacTsskeHue rpagukoB TPUTOHOMETPUUYECKUX
¢byukumii.IIpeobpazoBanue rpakOB TPUTOHOMETPUYECKUX (QYHKIUI

KomMmOunupoBanHoe 3aHsTHE.

Tema 7.5 Onucanue
MIPOU3BOICTBEHHBIX
MPOIECCOB €  MOMOIIBIO
rpadukoB QyHKITHI

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJlepkaHNe (CoAepKaHue MPUKJIATHOTO0 MOIYJIs1)

Hcnonp30Banne CBOMCTB TPUTOHOMETPUUYECKUX QYHKITUNA B TPO(ECCHOHATBHBIX 3a/1a4ax

[IpakTrueckoe 3aHsATHE

Tema 7.6 OGparHbIC

Copepxanue yueOHOro Marepuaia

TPUTOHOMETPUYECKHE O6paTHble TpuronoMerpuueckue GyHkiuu. Mx cBoiictBa u rpaduku.

byHKIMN KomOuaMpoBaHHOE 3aHATHE.

Tema 7.7 Coneprkanne yaeOHOro MaTepuasa

TpuroHomerpuyeckue VYpaBHEeHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg x = a. Pemenue

YpaBHCHHUA U HEPABCHCTBA

TPUT'OHOMETPUYCCKHUX ypaBHCHI/Iﬁ OCHOBHBIX THWIIOB: HpOCTCfII.HPIG TPUT'OHOMETPUYCCKHUC
YpaBHCHHA, CBOIAIIMUECA K KBaJApPaTHbIM., PCIIACMbIC PA3JIOKCHUCM Ha  MHOXHUTCIIH,
O,Z[HOpOI[HLIC.HpOCT@ﬁH.IHG TPUT'OHOMCETPUYCCKHUEC HCPABCHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 7.8

Pemenne 3amauy. OCHOBEI
TPUTOHOMCETPHUU

Cogepxanue yueOHOro Marepuala

Hpeo6pasoBaHI/Ie TPUTOHOMCTPUYICCKUX BBIpa)KeHHﬁ. Pemienue TPUTOHOMCTPUYICCKUX ypaBHeHI/Iﬁ
1 HCPABCHCTB B TOM YHCJIC C UCITIOJIL30BAHUCM CBOMCTB (I)YHKI_[I/Iﬁ

HpaKTI/IquKOC 3aHATUC

OK.01.
OK.02.
OK.03.
OK.04.
OK.05.
OK.06.
OK.07.
[1K.2.4.
I1K.3.3.
I1K.3.4.
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| KonrposbHas paGota

Paznen 8. KommiekcHbie yncia. 8
Tema 8.1 CopepxaHue yaeOHOTO MaTepralia
KommnekcHeie uncna [lonste xommiiekcHoro uucia. CoOnpspKeHHbIE KOMIUIEKCHBIE 4MCIa, MOAYJIb M apryMEHT
KOMILIEKCHOro  uucia. PopMa  3amucu  KOMIUIEKCHOrO  yMciaa  (reoMmeTrpuydeckas, 4
TpUrOHOMETpHUUECKas, anredpanyeckas). Apudmernyeckue AEUCTBUS HaJ KOMILJIEKCHBIMU
YHCJIAMHU.
KomMOunupoBaHnHoe 3aHsTHE.
Tewma 8.2 Conepxkanne yaeOHOro MaTepuaa
IIpuMeHenre KOMILIEKCHBIX | BeIMONTHEHNE pacyeToB C IMOMOINBIO KOMIUIEKCHBIX umcel. [lpumepbl  HMCIONIb30BaHMUS
qmcen KOMIIIEKCHBIX YUCEIT 4
[IpakTrueckoe 3aHsTHE
Paznen 9. IlponsBoanasi pyHKuuM, ee IpUMeHeHHE 30
Tema 9.1 Conepxkanne yaeOHOro MaTepuaa
[ToHsiTHE TPOU3BOAHOM. OmpeneneHre YUCIOBOM TOCIIEIOBATEIFHOCTH M CHOCOOBI ee 3amaHus. CBOWCTBA YHCIIOBBIX
nocienoBarenbHocTed. OrmnpeneneHue Mnpenena IMOoCIeI0BaTeIbHOCTU. BbeluncieHne mnpenena 4
nocnenoBarensHocTU. [Ipupamenue aprymenta. [lpupamenue GyHkinuu. 3anauu, NpuBOAsIIUE K
MOHITHUIO MPOU3BOIHOM. OnpenieeHne MPOrU3BOJHON. AJITOPUTM OTHICKaHUS MPOU3BOJHOM.
KoMOMHUPOBAHHOE 3aHSTHE OK.01.
Tema 9.2 Conepxkanne yaeOHOro MaTepuaa OK.02.
dopmyIbl U IpaBHUIia @opmynsl quddepenunpobanus. [Ipasuna quddepenuupoBanus. [IpousBoHbIE 3IeMEHTAPHBIX 6 OK.03.
muddepeHupoBaHUs byHKIMH OK.04.
[IpakTnueckoe 3aHaTue OK.05.
Tema 9.3 Coneprkanne yaeOHOro MaTepuasa OK.06.
ITonsTre o HenpepbiBHOCTU | [ToHsiTue HenpepbiBHOW — GyHKIMU. CBolicTBa HenpepbiBHOH (QyHKIUU. CBSI3b  MEKIY 2 OK.07.
¢byskun. Meroa HEMPEePBIBHOCTHIO U AU(PPEpeHINPYEMOCThIO (YHKIIMU B TOUKE. AJNITOPUTM PEIICHUS HEPABEHCTB TIK.2.4.
WHTEPBAJIOB METO/IOM HHTEPBAJIOB IIK.3.3.
KomMmOunupoBanHoe 3aHsTHe IK.3.4.
Tema 9.4 CopepxaHue yueOHOro MaTepuaia
I'eomerpuueckuii u I'eomeTpuueckuil CMbICI NPOU3BOAHON (QYHKIMHM — YIJIO0BOH KO3((UIMEHT KacaTeabHOH K
¢bu3nveckuit CMbICI rpa¢puky (QYHKIMM B TOYKE. YpaBHEHHE KacaTelbHOM K rpaduky GyHKUUH. AJNTOPUTM 2

IIPOU3BOTHOMN

COCTaBJICHUs YpaBHEHHsI KacaTelbHOU K rpaduky pyHkuun y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC

50




Tema 9.5
MOHOTOHHOCTH (PYHKIIHH.

Conepkanue ydaeOHOTO MaTepuaia

Bospacranue u yObiBaHue (YHKIMH, COOTBETCTBHE BO3pacTaHHs M yObIBaHUS (DYHKIUHU 3HAKY

ToukudkcTpemyma MPOM3BOJHON. 3a7aud HAa MAKCUMYM W MHHHMYM. AJITOPHTM HCCIICIOBaHWS (DYHKIUH H
MOCTPOEHHs ee rpaduka ¢ MOMOIIBI0 MPoru3BOaHON. MccnenoBanne QyHKIMM HAa MOHOTOHHOCTD 4
Y TIOCTPOCHUE TpadUKOB
KomOuHMpOBaHHOE 3aHITHE
Tema 9.6 CopepxaHue yueOHOTo MaTepralia
HccnenoBanue pynkuuii u | MccnenoBanue GyHKIMH HA MOHOTOHHOCTD M ITOCTPOEHHE IpadUKOB 6
MOCTpOEHHE TPadUKOB [IpakTHdeckoe 3aHsATHE
Tema 9.7 Coneprxkanne yaeOHOro MaTepuaa
Haubonpmiee u Haxoxxnenne HanOONBIIET0 M HAWMEHBINEr0 3HAYeHUW (QYHKIMN, MOCTPOCHHE T'paduKOB C
HaMMEHBIIIee 3HAYCHUS WCTIOJIb30BAHMEM aIlllapaTa MaTeMaTHIeCKOTro aHaImn3a 2
GbyHKIMN KoMOMHUPOBAHHOE 3aHATHE
Tema 9.8 Haxoxnenne | [IpodeccnonaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHME (COIePKAHHE MPUKJIATHOTO MOYJIs1)
ONTHMAJIBHOTO pe3yibTaTa | HanMensiiee u HanOosblee 3HaYeHHe (QyHKITUN
C NMOMOILLIO IIPOU3BOIHON B | [IpakTHUECKOE 3aHATHE 1
MPAKTUYECKUX 3a7auax
Tema 9.9 Coneprkanue yaeOHOTo MaTepuasa
Pemenue 3amau. ®dopmynel auddepennupoanus. [Ipasuna muddeperupoanus. [Ipon3BoaHbIE dTIEMEHTAPHBIX
[IpousBoHas GyHKIHH. byHKIMiI 1
[IpakTiyeckoe 3aHaTue
KonTtponbHas padoTa 2
Pa3nen 10. IlepBooOpa3Hasi u mHTErpaJ 24
Tema 10.1 Coneprkanue y4eOHOro MaTepuasa
[TepBooGpa3nas pyHkuuu. | O3HAKOMJICHHE C TOHSITHEM HHTErpajga W nepBoobpasHoit mis ¢ynkuuu y = f(X). H3ydenue
[IpaBuna MpaBUJIa BBIYUCIICHUS MepBooOpa3Hoi. Heompenenenuslii MHTErpan U ero cpoictBa. Gopmysibl 2
HaXO0XJICHUS HEONPEICIEHHOT0 UHTErpaa
MepBOOOPa3HBIX KomOuHUpOBaHHOE 3aHITHE
Tema 10.2 Cogepxanue yueOHOro Marepuala
Heonpenenennsrii Heonpenenenuslii nHTErpan u ero cBoiictea. @opmysbl HEONPEAESTEHHOTO HHTErpaia 6
WHTETpal [IpakTnyeckoe 3aHaTue
Tema 10.3 Cogepxanue yueOHOTo MaTepuala
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OnpeneneHHblil HHTErpai [lonstue onpenenénHoro wuHrerpaina. ®opmyna Hsetotona - JleiiOnuma. CBoiicTBa 2 OK.01.
ONpPEICICHHOTO UHTEerpasia OK.02.
KoMOuHUpOBaHHOE 3aHSITHE OK.03.
Tema 10.4 Cozieprkanue yueOHOTO MaTepuaa OK.04.
Beruucnenue Onpenenénunbiii unrerpan. @Popmyna Hprotona - Jleitbnuna. CBoiicTBa OIpPEAEIIEHHOTO OK.05.
OIIPE/ICJICHHOTO HHTETrpala | MHTErpaia 4 OK.06.
[IpakTHuecKkoe3aHsATHE OK.07.
Tema 10.5 Coneprxkanue yaeOHOro MaTepuasa 1K.2.4.
IInomaas KpUBOJIMHEWHON | 3amau, MPHUBOASAIIME K TOHSATHIO ONPEACICHHOTO HWHTErpajia - O BBIYMCICHUH TUIOIIAIH IIK.3.3.
Tpalenuu. KpUBOJIMHEWHON Tpanenuu. ['eomeTpudeckuili 1 Gpu3nUecKuil CMbICI ONPEEICHHOTO UHTErpasa. 2 1IK.3.4.
Pemrenue 3a1a4 Ha MPUMEHEHNE MHTETPAJIA JUTsl BRIYUCIICHUS] (PU3MUECKUX BEIIMYHMH U TUIOMIAICH
KombuampoBanHoe 3aHsITHE
Tema 10.6 IIpo¢deccHoHAIBLHO-OPHEHTHPOBAHHOE COJIeP:KaHUe (CoAepKAHHME TPUKJIATHOTO MOLYJIs)
OrnpeneneHHplit MHTErpal B | [eoMeTpUYecKHii CMBICI ONpeeeHHoro uurerpana. ®opmyina Herotona - JleiiOHuma. 2
KU3ZHU Pemenune 3a1a4 Ha MPUMEHEHNE MHTETPAJIA JIJIsl BRIYMCICHUS (PU3MUECKUX BEIMYHH U TUIOMIAICH
[IpakTHueckoe 3aHsTHE
Tema 10.7 Coneprxkanue yaeOHOTo MaTepuasa
Pemenue 3amau. Borunicnenue omnpeneireHHOro uHTerpana. lIpumeHeHHe ONpPENEeTIeHHOTO HHTerpaiga Uit 4
[epBooGpasHas GpyHKIUHK BbIYMCIICHUS! GU3NYECKUX BETMUMH U TUIOMIa e
IIpakTruueckoe 3aHsTHE
KontponbHas padoTa 2
Pa3nen 11. MHOrorpaHHUKH M TeJIa BpaleHUst 30
Tema 11.1 Coneprkanne yaeOHOro MaTepuaa
MHororpaHHHUKH. [lonsitnue muororpanHuka. CedeHue. Bbilykible W HEBBINYKIble MHOTOrpaHHUKU. [Ipusma
ITpuzma (HakyoHHAas, mpsAMas, IpaBuibHas) U €€ aneMeHTsl. Ceuenue npusmbl. [Lnomanu noBepxHocTeit u 2
00bEM MPU3MBI.
KomMmOunupoBanHoe 3aHsTHE
Tema 11.2 Cogepxanue yueOHOro Marepuala
[Mapannenenunen. Kyo. [Tapannenenunen. Ky6. Ceuenus xkyba, napasuienenunesa. 2
Ceuenusl. KomOuHupoBaHHOE 3aHsATHE
Tema 11.3 Conepxanue yueOHOTO MaTepuaa
[Mupamuaa. YceueHnas [Mupamupa. [lpaBunbHas nupamuaa. YcedenHas nupamuia. Cedenne nupamusl. [lnomann
UpaMua. MOBEPXHOCTEN M 00BEM MUPAMUJIBI. 2
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Ceuenusl. KombOunupoBaHHoe 3aHsTue
Tema 11.4 CopepxaHue yueOHOT0 MaTepualia
CummeTtpus B CummeTpHsi OTHOCUTEIBHO TOUYKH, IPSIMOM | IIIOCKOCTH. CUMMeETpus B KyOe, napajuiesenumnese,
MHOTOTpaHHUKAX MpU3Me, MUPaAMHUJIE.
KomOuHMpOBaHHOE 3aHsTHE
Tema 11.5 CopepxaHue yaeOHOTO MaTepralia
[IpaBunbHbIC [Tonarue npaBunbHOTO MHOTOrpaHHUKA. CBOMCTBA MPAaBIIHLHBIX MHOTOTPAHHUKOB.
MHOTOTPaHHUKH KombunmnpoBanHoe 3ansTie
Tema 11.6 Conepxkanne yaeOHOro MaTepuaa
Pemenue 3amau. [Tnomaau moBepxHocTel 1 0OBEMBI MHOTOTPAHHUKOB.
MHororpaHHUKH [TpakTuueckoe 3aHsTHE
Tema 11.7 Conepkanne yaeOHOTro MaTepuaa
Hununaap. Ceuenus Hunuaap u ero sneMeHThl. CedeHus UWIMHApa (MapajfielbHO W TMEPHEeHIUKYISIPHO OCH).
LUAJIMHIPA. Pa3Béprka nununapa. [lnomaau noBepxHocTei 1 00beM HUINHAPA
KomMmOunupoBanHoe 3aHsTHE
Tema 11.8 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE CoJlepKkaHNe (CoAepKaHHue MPUKJIATHOTO MOIYJIs1)

Konyc, ero cocrapistomue.
Cedenue KoHyca

Konyc m ero smementsl. CeueHne KoHyca (MapajuleIbHOE OCHOBAHHMIO W TIPOXOJIISE Yepes
BEPIIMHY), KOHMYECKUE ceYeHus. Pa3BepTka KoHyca

KombOuampoBanHoe 3aHATHE

Tema 11.9 VYceueHHslld

Coneprxanuie yaeOHOTO MaTepuaa

KOHYC. Ceuenne | Yceuennsrii Konyc. Ero oopasyromas u Beicota. CedeHHe yceueHHOT0 KOHyca
YCEUEHHOTO KOHYyCa KomOuHMpOoBaHHOE 3aHATHE
Tema 11.10 Coneprkanne yaeOHOro MaTepuasa

[ap u chepa, ux ceyeHUs

[Map u chepa. YpaBuenue cheprl. Bzanmuoe pacronoxkenue chepsl U MmIockocTH. CedeHue
mapa u cdepsl. [Inomans cdheprl. O6bem mapa.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.11
Pemenue 3amau.
Tena BpaieHus

Cogepxanue yueOHOro Marepuala

OOBEMEI U IJ1I0a i MOBECPXHOCTHU TCJI BPpALICHUA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 11.12
KomOunanuu
MHOTOTPAaHHUKOB U TEJ
BpaIICHUS

CopepxaHue yueOHOTo MaTepuaa

KOM6I/IHaHI/II/I rCOMETPHUYCCKUX TCJI

HpaKTI/IquKOC 3aHATUC

OK.01.
OK.02.
OK.03.
OK.04.
OK.05.
OK.06.
OK.07.
I1K.2.4.
I1K.3.3.
I1K.3.4.
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Tema 11.13

Conepkanue ydaeOHOTO MaTepuaia

Pemenue 3anau. OO0BEeMBI ¥ IO MOBEPXHOCTH MHOTOTPAHHUKOB M TEJI BPAIICHUS 4
MHororpaHHuKH U Teja [IpakTuueckoe 3aHsTHE
BpaIICHUA KoHnTponrHas pabora 2
Pa3nen 12. MHuoxkecTBa. JjieMeHThl Teopuu rpadon 8
Tema 12.1 CopepxaHue yueOHOTO MaTepralia
MHoxecTBa [Tonsatue maoxectna. [logmHoxkecTBo. Oniepaiiuu ¢ MHOXKECTBAMH. 2
KomMmOunupoBanHoe 3aHsTHe
Tema 12.2 Coneprxkanne yaeOHOro MaTepuaa
I'pader [Tonsitue rpada. Csi3HbIN rpad, nepeBo, HUKI rpad Ha IIOCKOCTH 2
[IpakTrueckoe 3aHsTHE
Tema 12.3 Coneprkanne yaeOHOro MaTepuaa
MmnosxectBa. I'pads! u ux Onepaiun ¢ MHOXkecTBaMu. OmnMcaHUE pEATbHBIX CUTYyallMd C TIOMOIIBIO MHOKECTB. 4
MIPUMEHEHUE [Ipumenenue rpadoB K pelIeHUIo 3a/1a4.
[IpakTrueckoe 3aHsTHE
Pa3nen 13. D1eMeHTbl KOMOMHATOPUKH, CTATHCTHKHN U TEOPUH BEPOSITHOCTEI 16
Tema 13.1 Conepkanne yaeOHOro MaTepuasa
OcHoBHbIE nouatHs | [lepectaHOBKM, pa3MeIIeHUs], COUCTaHUS 2
KOMOMHATOPUKHU KomMmOuHupoBanHoe 3aHsTHE
Tema 13.2 Coneprkanue yaeOHOTo MaTepuasa
[lepectanoBkH, Pemenus npuMepoB Ha epecTaHOBKH, pa3MEIEHHsI, COUeTaHUs 4
pa3MeleHus], COUeTaHus [IpakTnueckoe 3aHaTue
Tema 13.3 Coneprkanne yaeOHOro MaTepuasa
CoObiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHbBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITUH. YClIOBHAs
coObiTusA.  CIOXKEHHE U | BEPOATHOCTh. 3aBHCHMBIC M HE3aBUCHMbIC COOBITHs. TeOpeMbl O BEPOSTHOCTH MPOM3BEICHUS 2
YMHOKEHUE BEPOSITHOCTEH | cOOBITUI OK.01.
KomMmOunupoBanHoe 3aHsTHe OK.02.
Tema 13.4 CopepxaHue yueOHOro MaTepuala OK.03.
JluckpeTtHas cinyyaiiHas Buapl cinydaiiaeix BenuuuH. OrmnpeneneHue AUCKPETHOM CilydyalHOM BEJIMYMHBIL. 3aKOH 2 OK.04.
BEJIMYMHA, 3aKOH €€ pacrnpeeneHus TMCKPETHOM Ciy4yailHoi BeanunHbl. Ee uncioBble XapakTEpUCTUKU 8§8$
pacnupencaeHus KomMmOuHupoBanHoe 3aHsTHE T
Tema 13.5 CopepxaHue yueOHOTo MaTepuala
3anaun IlepBuunas o00paboTKa CTAaTUCTUYECKHX JAHHBIX. UYMCIOBBIE XapaKTEPUCTHKU (cpenHee 2
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MaTeMaTH4eCKOM1 apudmernueckoe, MmenuaHa, pasmax, ngucrnepcus). Pabora ¢ Tabmuuamu, TpaduKaMH,
CTaTUCTUKH. JyarpaMmmamu
KombOunupoBaHHOE 3aHsTHE
Tema 13.6 CopepxaHue yueOHOTo MaTepralia
DneMeHTBI Bunpl coObITHiA, BEpOsSTHOCTH COOBITHIA. ClOKeHHE W YMHOXEHHE BeposiTHOCTEH. JlmcKpeTHas 2
KOMOWHATOPHKH, cilydaiiHasi BEJIMUMHA, 3aKOH €€ pacnpeesieHus. 3ajaud MaTeMaTHYeCKONH CTaTUCTUKH.
CTaTUCTUKUH TCOPUH KonTtponsnas paboTa 2
BEPOSITHOCTEH
KoncyabTanus 4
IIpome:xyTouHas aTrTecTanus (3K3aMeH) 8
Bcero: 258
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3. YCJI0OBUA _ PEAJIM3AIINH IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI

3.1. MaTepuajibHO-TeXHUYECKHUE YCJIOBHS Peau3aluu JUCHUILTHHBI

Jns  peanuzauuu MOpOrpamMMbl  yu4eOHOW JTUCHUIUIMHBI JOJDKHBI  OBITh
MPEAYCMOTPEHBI CIASAYIONIUE CIeINaTbHbIE TTOMEIICHUS:

[Tomenienne kabuHeTa MOKHO COOTBETCTBOBAThH TpeOoBaHusIM CaHUTApHO-
SMUAEMHUOJIOTHYCCKUX TpaBui - HopMmatuBoB (CanlluH 2.4.2 Nel78-02):
OCHAIICHO THUMOBBIM OOOpPYyIOBaHUEM, B TOM UYHCIE CIEIUATU3UPOBAHHOM
yueOHOU MeOenplo U cpelcTBaMu OOy4YeHHUs, HEOOXOAMUMBIMHU JIJIsi BBITIOJIHEHUS
TpeOOBaHUMN K YPOBHIO TTOJATOTOBKH O0YyYaIOIIUXCS.

Kabuner MaremaTuku OCHallleH OO0OpyJAOBaHUEM: JOCKOW y4ueOHOH,
pabourM MECTOM MPETNOJaBaTelisl, CTOJIAMH, CTYIbIMH (110 YUCITY OOYyYarOUIUXCs),
mKkapaMu IS XpaHEHHWS pa3daTOYHOrO JUJAKTHUYECKOTO MaTepuana u Jp.;
TEXHUYCCKUMU CpeacTBaMuU oOydeHus (KOMITBIOTEPOM, CpeacTBaMuU
ayJIMOBU3YaTU3aIUU, MYJIbTUMEIUNHBIM POEKTOPOM).

B cocraB  y4eOHO-METOAUYECKOTO M MaTEPHATBHO-TEXHHYECKOTO
obecnieueHus mporpaMmbl yaeOHou nucturuirnabl OJ1.07 Marematrka BXOASAT:

- MHOTO()YHKITHOHAIBHBIN KOMILUIEKC ITPEenoaaBaTers;

- HarJIsiHbIe MOCcOOUs (KOMIUIEKTHI YYEOHBIX TaOJHII, MJIAKaTOB, TOPTPETOB
BBIJAIOLINXCS YUYEHBIX, [I0ATOB, TUCATENEN U JIp.);

- UH(OPMAITMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

- OubIMOTeUHBIN (POHI.

3.2. UudopmanuoHHoe odecriedyeHne peaau3anuu NporpaMmabl

[lepeyeHb peKOMEHAYEMBIX Y4YEOHBIX W3JaHUM, TOMOJHHUTEIIBHOW JUTEPaTypHI,
UHTEPHET-PECYPCOB

OCHOBHBIE UCTOYHUKH:
1. Amumos, III. A. MaremaTtuka: anrebpa ¥ Hayajga MaTeMaTHYECKOIO aHAIN3a,
reomeTpus. AnreOpa M Havalla maTemMathueckoro ananuza. 10-11 kiaccsl
y4eOHUK I  00111e00pa3oBaTebHBIX OpraHU3alui : 0a30BbIM W yriyOJICHHBIN
ypoBaM / III. A. Anmumos, FO. M. Komsirua [u 1p.]. — Mocksa : [Ipocsernienue,
2021.- 464 c.
2. AtanacsiH, JI. C. T'eometpus 10-11 xmaccel: yuel.m1s 001eo0pa3oBaTeIbHBIX
opraHu3anuii : 0a3oBblii u yriyonenasiid ypoBHu / JI. C. Artanacsn, B. O.
Byry30B [u 1p.]. — Mocksa: [Ipocsemenne, 2021. — 255 c.

JlonoMHUTENbHBIE HUCTOYHUKHU:
1. lamasH, A. A. Marematuka : yueOHuk / A.A. JlanasH. — 3-¢ u3A., UCIIP. H

aon. — MockBa : HWH®DPA-M, 2020. — 544 c. — (Cpennee
npodeccruoHanbHoe oOpazoBanue). - ISBN 978-5-16-012592-3. - Tekct
anektponnbiii. - URL: https://znanium.com/catalog/product/1097484. —

Pexxum noctyna: no moamucke.  3/B
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HNuTepueT-pecypcesl:

1. www. fcior. edu. ru (MuadopManoHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC
MaTepHuabl).

2. Bcs aneMeHTapHas MaTeMaTHKA: CPEIHSS MaTeMaTHYeCKasi HHTEPHET-IIKOJIA,
http://www.bym math.net

3. T'eomerpuueckwuii moprai, http://www.neive.by.ru

4. MareMaTHKa B MOMOIIb MIKOJBHHUKY U CTYJIEHTY (TECTHI IO
maTtematuke online), http://www.mathtest.ru

3.3. OcoO0eHHOCTH O0y4YeHHS] MHBAJIMAOB H JHI C OrPAHMYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHbIC 3aHATHS WHBAJIWIOB W JIUI[ ¢ OTPAHMYECHHBIMH BO3MOYKHOCTSIMHU
3I0POBbSI OPTaHU3YIOTCSI COBMECTHO C JPYTMMH OOYyYaromUMHUCS B Y4YCOHBIX
rpynmnax, a Takke HHIUBUYAIbHO, B COOTBETCTBUH C rpad)MKOM MHIUBUTYATbHBIX
3aHSTUN.

[Tpu 5TOM HEOOXOMMO YYUTHIBATH HECKOJIBKO aCIEKTOB:

- OCOOCHHOCTH HO30JIOTHM OOyYalolmMXCd WHBAJIUAOB U JIUIl C
OTrpaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS;

- ICUX03MOITMOHAIBHOE COCTOSTHHS O0yYarOIIUXCS;

- ICUXOJIOTUYECKUM KIIMMAT, KOTOPBIN CIOKUJICS B CTYJI€HUECKOHN TPYIIIIE;

- HacTpOW OTHENbHBIX OOYYAIOIIMXCA U TPYIIBl B IEJIOM Ha TMPOIEcC
o0y4eHUs.

[Ipu opranuzanuu y4yeOHBIX 3aHATHH B YUEOHBIX TIPYIIAX HCIMOJIb3YIOTCS
COLIMAJIbHO-aKTUBHBIE U  pe(JIeKCUBHBIE METOAbl OOYYEHHS, TEXHOJIOTHH
COLIMOKYJIBTYPHON peabuIuTalliy C IeJIbI0 OKa3aHUs MOMOINM B YCTAaHOBJICHHUH
NOJHOIICHHBIX ~ MEXKJIUYHOCTHBIX  OTHOIIEHUH,  CO3MaHusi  KOMQOPTHOTO
MICUXOJIOTHYECKOTO KJIMMaTa B TPYIIIIe.

B oOpa3zoBarenbHOil  NEATETBHOCTH  MPUMEHAIOTCS  MaTepuajIbHO-
TEXHUYECKOE OCHAIIEHUE, CIEIUaTN3NPOBAaHHbBIE TEXHUYECKUE CPEJICTBA MpUEMa-
nepenaun yueOHON uH(OpMaAIlMd B JOCTYHNHBIX (QopMax st OOyJaromIuXCcs C
Pa3TUYHBIMUA OCOOCHHOCTSAMH 3/I0POBbSI, JIEKTPOHHBIE 00pa30BaTEIbHBIE PECYPCHI
B aJIalITUPOBAHHBIX (pOpMax.

Crnemnduka oO0yueHHs WHBAJIUAOB M OOYYAIOUIUXCS C OrPaHUYECHHBIMU
BO3MOXHOCTSIMU 37I0POBbSI MPEANOIAraeT HCIOIb30BAHUE UTPOBOTO, MPAKTUKO-
OpUEHTUPOBAHHOTO, 3aHUMATEIBHOTO MaTepuana, KOTOPBIA HEOOXOauM IS
MOJTY4CHHs 3HAaHUN U (popMupoBaHHUsS HEOOXOAMMBIX KommneTeHIui. [logroroBka
oOydJarommMuCs 3afaHuil I Yy9eOHBIX 3aHSITHA JOJKHA COYETaTh YCTHBIE H
MUCBbMEHHBIE ()OPMBI B COOTBETCTBHH C MX OCOOCHHOCTSIMU 3/I0POBBS.

Jist  Toro 49ToOBI TMpEeAOTBpamiaTh HACTYIUIGHWE Y OOyYarommxcs ¢
WHBATUJAHOCTBI0O M OOYYAIOMIMXCS, HWMEIONUX OTPAaHWYCHHBICE BO3MOXHOCTH
3I0pPOBBSI, OBICTPOTO YTOMJIGHHS MOXKHO HCIIOJIb30BAaTh CIICIYIONINE METOJIBI
paboThI:

- YepEeJOBAHNE YMCTBEHHON U MPAKTUUYECKOUN AESITEIbHOCTH;

- PENIOTHECEHNE MaTepraa ¢ UCIOJIb30BAHUEM CPEJCTB HATJISITHOCTH;
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- HUCIIOJIb30BAaHUE TEXHUYECKHX CpPEICTB OOY4YeHHs, uepelOBaHUE
NpeabaBIIeMO Ha clIyX MHPOPMALMM C  HArJAIHO-AEMOHCTPAMOHHBIM
MaTepHuajioM.

IIpy oCBOGHMM NHUCUMIUIMH WHBAJIWJAMU M JIMIAMH C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMHU 3JI0POBbsI OOJIBIIOE 3HAUEHHUE JOHKHO OTBOAMTHCS MPOBEACHUIO
C HHUMHM UWHIUBUIYaJIbHOM paboThl CO CTOpPOHBI MpemnoaaBateneil. B
MHIUBUIYATbHYIO paOd0OTy BKIIIOUAETCS:

-  UHAUBUAYyallbHasg ydeOHas pabora (KOHCyJdbTalUMW), TO €CTh
JOTIOJTHUTENIBHOE Pa3bsiCHEHWE Yy4eOHOTro Marepuana M yriyOJIeHHOE H3y4YeHHE
MaTepHalia ¢ TeMU 00y4YaloIUMHUCS, KOTOPbIE B 3TOM 3aMHTEPECOBAHbI;

- HHJMBUyaJIbHAsl BOCIUTATENbHAas padoTa.

Oco0eHHocTH 00y4eHHs] O0YYAKOIIMXCHA C HAPYLICEHUMSMH OIIOPHO-
JABUTaTEeJbHOI0 annapara.

Jnst  oOydaromierocsi, HMEIOIIEr0 HapyUIeHUS OMNOPHO-IABUTATEIBHOIO
anmnapara, HeoOX0JAMMO MOCOBETOBATh MCIOJIb30BATh BCIIOMOTaTeNIbHBIE CPEICTBA
JUIsL YCBOEHHUSI TMpOrpaMMbl, Hampumep, AUKTOPOH U JIPYyrue dIEKTPOHHBIE
HOCHUTENU MHGOPMALIIH.

[Ipy mpoBefeHUU ayIUTOPHBIX 3aHIATHI C OOYYArOIIMMUCS, WUMEIOIIUMU
OCJIO)KHEHHMsSI C MOTOPUKOW pPYK, BO3MOXHO HCIOJIB30BAHUE CIIEAYIOLIUX
BapUaHTOB pabOTHI:

- o0ecnieyeHre 00yJaroUIXcsl JIEKTPOHHBIMU TEKCTaMU JIEKIIMHA U 3a1aHUN
K y4EOHBIM 3aHATHUSIM;

- UCMOJb30BaHUE TEXHUUYECKUX CPEACTB (UKCALUU TeKCTa (IMKTO(OHBI) C
MOCJIENYIOIIMM COCTaBJIEHUEM TE3UCOB JIEKIIMU B XOJI€ CaMOCTOSITENIbHOW paboThI
oOyyarouierocsi, KOTOpbl€ OHM BIIOCJIEJICTBUU MOTYT UCIOJb30BaTh IpHU
HOJrOTOBKE M OTBETaX Ha yYEOHBIX 3aHATHUSIX.

OnHuUM U3 BUAOB pabOThI ISl 00yUaIOLUIUXCsl, UCIIBITHIBAIOLINX TPYAHOCTH B
IUCbME MOXXET OBITh MOJArOTOBKA K YYEOHBIM 3aHATHSAM TaKUX 3aJJaHUM, KOTOpbIE
He TpeOylOT OT HHUX HalUCaHUs JJIMHHBIX TEKCTOB oOTBeTOB. HaumOGomnee
ONTUMAJIbHBIM BapHUaHTOM TaKOT'O 3aJjaHMsl, BBIIIOJIHAEMOI0 B MIUCbMEHHOU (opme,
MOJKET CIYXHUTh TECTOBOE 3a/iaHue. Vcroap30BaHUE TECTUPOBAHUS 00YyYarOIIUXCs
HEOOXOAMMO COBMEIIATh C 00CYX/I€HUEM BapHaHTOB OTBETOB.

KOHTpOb 3HaHMI MOXKHO BECTH KaK B YCTHOM, TaK U B IUCbMEHHOM BUJIE.

Oco0eHHOCTH 00yYeHHUS 00YYAKIIMXCH C HAPYUIEHHEM CJIyXa.

[Ipu opranmzanmum 00pa30BaTEIBHOrO Ipoliecca CcoO ciaadociplanieit
ayIUTOpPUEN  PEKOMEHIYETCS  MCIOJb30BAaTh  CIEAYIOIIME  IE€J1arornyeckue
MPUHLIUIIBL:

- HaIJSIIHOCTY IIPENOJaBaeMoro MaTepHuaia;

- HHIMBHAYAJIBHOIO MOAX0/a K KAKIOMY 00y4aroleMycs;

- UCTIIOJIb30BaHUsl UHPOPMAITMOHHBIX TEXHOJIOTHI;

- HMCHOJIB30BAaHMs YYE€OHBIX MOCOOMH, aganTHUPOBAaHHBIX /JI BOCHPUATHS
00Oy4YaromMMHCs C HApYIIEHUEM CIIyXa.

OOyyaromeMycsi ¢ HapyLIEHUEM CyXa CIEeAyeT NPEIJIOKUTh 3aHATh MECTO
Ha MepeHUX MapTax ayAUTOPUH, a IPENoIaBaTet0 O0IbIIe BpEMEHN HaXOIUTHCS
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pAgoM ¢ paboyuM MECTOM 3TOro oOOyyarolerocs. Y4YUTbIBas, 4YTO TaKhe
oOyyaromiecs Jydiie MOHUMAIOT MO Ty0aM, KelaTelbHO pacrojiaratbCs K HUM
JIMIIOM, TOBOPUTH TPOMKO U YETKO.

JUis  TOBBIIIEHWS ~ YpOBHSA  BOCHpUATUS  y4uyeOHOH  mHOpManuu
OOy4aloUIMMUCS ~ pacCMaTPUBAEMOW TPYMIbI, PEKOMEHAYETCS TMPUMEHEHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MYJIbTUMEIUHHBIX U JPYTUX CPEICTB.
CrnoxHble IJi1 TOHMMAHUSA TEMBI CJEAyeT CHa0XaTb KaK MOXHO OOJBIINM
KOJIMYECTBOM HarjasiiHoro marepuana. OcoOyro pomnb B OOy4eHHMH JHI] C
HapyIICHHBIM  CIyXOM, WrparoT BuaeomaTepuansl. [lo  BO3MOXKHOCTH,
npeabsBIsieMasl BUACOMHPOPMAIUS MOXKET COMPOBOXKAATHCS TEKCTOBOWM Oeryriei
CTPOKOM MJIH CYpJOJIOTUYECKUM TIEPEBOIOM.

KonTponp 3HaHuMii 00ydYaromuxcsl yKa3aHHOW HO30JIOTHU MOXET BECTHCH
NPEMMYIIECTBEHHO B MUCHMEHHOM BHJE, HO I pPa3BUTHS YCTHOW pedyw,
PEKOMEHIyeTCS TPEUIOKHUTh O0ydaroleMycsi paccka3aTh OTBET Ha 3aJaHUE B
Te3UCax.

Oco0eHnHocTH 00y4YeHHUsI 00YHAKOIIMXCH ¢ HAPYLIEHHEM 3PeHMs.

Crenudpuka oO0yueHHS ClHa0OBUASMIIUX OOYYAIOIMUXCS 3aKII0YaeTcsl B
CIICTYIOIIEM:

- He0OXOMMO JI03UPOBATh YUYEOHYIO HArpy3Ky;

- TPUMEHATH CHEIUalbHbIe (OPMBI U METOABI OOyUYCHHS, TEXHHUYECKHE
CpEelICTBA, TO3BOJISIONINE BOCIPUHUMATh MH(POPMAIIUIO, & TaKXKE ONTHYECKUE U
TU(IIOTIEe1aroTUYeCKue YCTPOICTBA, pacHmpsoImue M03HABATEIIbHBIC
BO3MOYKHOCTU 00YyYarOUXCsl;

- YBEJIMYMBATh HCKYCCTBEHHYIO OCBEUIEHHOCTHh IMOMEIIEHUH, B KOTOPBIX
3aHUMAIOTCSl 00yYaronirecs: C TOHMKEHHBIM 3PEHUEM.

[Tpu 3putenbHOM paboTe ycraboBHASIIMX 00yJaromuXcs OBICTPO HACTYMAET
YTOMJICHHE, 4YTO CHIJKAeT HX pab0TOCIOCOOHOCTh, IO3TOMY HEO0OXOIUMO
IPOBOAUTH HEOOJIBIIIKE MEPEPHIBBI WITH MEPEKITIOYCHUE padoueii aKTUBHOCTH.

[Ipu urenun nexui, c1abOBUIANIUM OOYYAIOUIUMCS CIEAYeT pa3perInuTh
UCIIOJIb30BaTh 3BYKO3AMKCHIBAIOIINE YCTPOMCTBA M KOMIIBIOTEPHI, KaK CIIOCO0
KOHCIIEKTUPOBaHUS, BO BpeMms 3aHATH. HeoOxoaumo KOMMEHTHpPOBATh CBOM
’KECTbl M HAAMHCHU Ha JIOCKE M IEepeaaBaTh CIOBAaMHU TO, YTO YacTO BBIPAKAETCS
MHMUKOM U KECTAMMU.

I[Ipu paGote Ha KOMIBIOTEPE CIEAYeT HCIOJb30BaTh  MPUHIIMII
MaKCHMAaJIbHOTO CHIKEHHUSI 3PUTEIBHBIX HArpy30K, JO3MPOBAHHE U YEPEIOBAHUE
3pUTENBHBIX HArpy3oKk ¢ JApYyrMMH BHJIaMu JAesTenbHocTH. Kpome Toro
HEOOXOAMMO  HCIIONb30BaTh  CHEHHUAIbHbIE MPOrpaMMHBIE  CPEACTBA IS
yBEJIMYCHUS N300pakeHUs Ha SKpaHe WIN U 03ByYHUBaHUs HH(POpMaIUU.

[Ipu mpoBeneHWU TPOIEAYPHl OLEHWBAHUS PE3yJIbTATOB OOYUYCHHUS
WHBAJINUJOB U JIUI C OTPAHUYCHHBIMU BO3MOKHOCTSMHU 3/10POBbs 00€CTIEUUBACTCS
BBIMIOJTHEHUE CIICAYIONUX JOMOJHUTEIbHBIX TPEeOOBaHWH B 3aBUCUMOCTH OT
WHANBHIYAJIbHBIX OCOOCHHOCTEH 00yJaronInxcs:
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1. wuHdopmamus N0 TNOPAAKY NPOBEIECHHUS MPOLENYPbl OLIEHUBAHUS
MpEeIoCTaBIseTC B JAOCTyHnHOW (opme (yCTHO, B NUCBMEHHOM (Qopme, Ha
AIIEKTPOHHOM HOCHTENIE, B IEYaTHOU (hOpME YBETMUEHHBIM MIPU(TOM U T.11.);

2. nmoctynHas (opMa mpenocTaBieHUs 3aJaHUN OIEHOYHBIX CPEACTB (B
neyatHol ¢opme, B TmeyaTHOW (opme yBeaudeHHbIM mpudToM, B dopme
AIEKTPOHHOTO JOKYMEHTA);

3. nmoctynHasi opMa MpenoCTaBlICHUs] OTBETOB Ha 3ajlaHus (MMCBMEHHO Ha

Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, YCTHO U JIp.).
[Ipy HEoOXomaMMOCTH 11 00YYalOIUXCsl ¢ MHBAJIMIHOCTBIO M OOYYAIOIIMXCS C
OTpaHUYECHHBIMU BO3MOXKHOCTAMHM 3/10POBbSI IPOLIEYpa OLIEHUBAHUS PE3YJIbTATOB
oOy4eHHMs MO IUCLUUIIIMHE MOXKET MPOBOAUTHCS B HECKOJBKO JTANOB, a TaKXKe
MOKET OBITh MPEIOCTABICHO TOMOJHUTEIBLHOE BpPEeMs Ui MOJATOTOBKH OTBETAa Ha
3aueTe WM dK3aMeHe
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4. KOHTPOJIb

U OLEHKA

PE3YJIBTATOB

OCBOEHUA

OBIIEOBPA3OBATEJBHOW IUCIUILIIUHBI OJ1.07 MATEMATHUKA

KoHTposib M OHEHKAa pacKpbIBalOTCA YEpe3 YCBOCHHBIE 3HAHUS W
NPUOOPETEHHbIE CTYICHTAMH YMEHMsI, HAallPaBJICHHbIE Ha (POPMUPOBaAHUE OOLIUX U
poecCHOHaTbHBIX KOMIETEHITHUH.

Oomas/npodeccuonanbua | Paznen/Tema Tun oueHoYHbIX
s1 KOMIETeHI[Us MeponpHsTHS

OK 01. Beibupats P1,Tema 1.1,1.2, 1.3 11-0/c, 1.4,1.5, 1.6 TectupoBanue
CHOCOOBI pelIeHus 3a1a4 P2 Temr 2.1,2.2,2.3, 24 Y CTHBIH oIpoc
npoheccroHaIbHON P 3, Tems 3.1, 3.2, 3.3,34 MartemaTudeckuit
e TEIHLHOCTH P4, Temnid.1, 4.2, 4.3, 4.4, 4.5, 4.6 I1-o/c, 4.7 JUKTAHT
MIPUMEHUTEIHEHO K P5, Temsr 5.1, 5.2,5.3,5.4,5.5, 5.6, 5.7 NuauBuyanbHas
pa3IUYHBIM KOHTEKCTaM P6, Temsr 6.1, 6.2, 6.3, 6.4 CaMOCTOSITEIbHASA

P7 Temm 7.1,7.2,7.3, 7.4, 7.5I1-0/c, 7.6, 7.7, 7.8 pabota

P8, Temsr 8.1, 8.2 [IpencraBnenne

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8 IT-o/c, pe3yaLTaTOB

9.9 MPaKTUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, padoT

10.7 KonTponbHas

P11, Temsr 11.1,11.2, 11.3, 11.4, 11.5, 11.6, 11.7, pabora

11.8 IT-o/c, 11.9,11.10, 11.11, 11.12, 11.13 Brmonuenne

P12, Temsr 12.1, 12.2, 12.3 9K3aMEHAITMOHHBIX

P 13, Temsr 13.1,13.2,13.3,13.4, 13.5, 13.6 3aJaHHH
OK 02. Ucnonp30BaTh P1,Temal.1,1.2,1.3II-0/c, 14,15, 1.6 TectupoBanmue
COBpPEMEHHBIE CPEICTBA P2, Tems 2.1, 2.2,2.3,2.4 VYcTHbIH ompoc
IOMCKa, aHaJIN3a U P 3, Temr 3.1, 3.2, 3.3, 3.4 MaremaTnueckuit
HHTEPIIPETAIUH P4, Temnid.1, 4.2,4.3,4.4,4.5, 4.6 T1-o/c, 4.7 JTUKTAHT
nHpopMaIum, u P5, Temsr 5.1, 5.2,5.3,5.4,5.5, 5.6, 5.7 WuguBuyanbHas
HH(OPMAIHOHHBIC P6, Temnr 6.1, 6.2, 6.3, 6.4 CaMOCTOSTEIbHAS
TEXHOJIOTHH IS P7 Temm 7.1,7.2,7.3, 7.4, 7.5I1-0/c, 7.6, 7.7, 7.8 pabota
BBIITOJIHEHHA 3224 P8, Temsr 8.1, 8.2 [IpencraBienue
poheCcCHOHaIbHOR P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8 I1-o/c, pE3yIIBTaTOB
EATEILHOCTH 9.9 MIPaKTHYECKAX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, padoT

10.7 KouTpoasHas

P11, Temsr 11.1,11.2,11.3, 11.4, 11,5, 11.6, 11.7, pabora

11.8 IT-o/c, 11.9,11.10, 11.11,11.12, 11.13 Brimonnenue

P12, Temsr 12.1, 12.2,12.3 AK3aMEHAIMOHHBIX

P 13, Temsr 13.1,13.2,13.3,13.4, 13.5, 13.6 3aaHui
OK 03. IImannpoBats 1 P1,Temal.1,1.2,1.31I-0/c, 1.4,1.5, 1.6 TectupoBanue
peann30BBIBATH P2 Temn 2.1,2.2,2.3, 2.4 VCTHBIN ompoc
coOcTBEHHOE P 3, Temnr 3.1, 3.2, 3.3, 3.4 MaremaTH4ecKnii
npohecCHOHANTBHOE U P4, Temnid.1, 4.2, 4.3, 4.4, 4.5, 4.6 T1-o/c, 4.7 JIUKTaHT
JIUYHOCTHOE Pa3BUTHE, P5, Temn1 5.1, 5.2,5.3,5.4, 5.5, 5.6, 5.7 WHmuBHyanbHas
MIPEeIIPUHAMATEBCKYIO P6, Temsr 6.1, 6.2, 6.3, 6.4 CaMOCTOSATENbHAS
JIESITENILHOCTD B P7 Temr 7.1,7.2,7.3,7.4,7.5II-0/c, 7.6, 7.7, 7.8 pabota
npocdeccronanbHol cepe, | P8, Temsr 8.1, 8.2 [IpencraBnenue
HCIIONB30BaTh 3HAHUS 110 P9, Temnr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8 IT-o/c, pE3yIIbTaTOB
(mHaHCOBOI rpamoTHOCTH | 9.9 MTPAKTHIECKUX
B Pa3IUYHBIX KU3HEHHBIX P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, paboT
CUTYaIMIX 10.7 KontponsHas

P11, Temsr 11.1,11.2,11.3, 11.4, 11.5, 11.6, 11.7, pabora

11.8 IT-o/c, 11.9, 11.10, 11.11, 11.12, 11.13 Brimonnenne

P12, Temsr 12.1,12.2,12.3 9K3aMEHAIlMOHHBIX
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P 13, Temnr 13.1,13.2,13.3,13.4, 13.5, 13.6 3aJIaHAI
OK 04. D¢ dexTurHO P1,Temal.l,1.2,1.311-0/c, 1.4,1.5,1.6 TectupoBanue
B3aHMOJICHCTBOBATb U P2 Temr 2.1,2.2,2.3, 24 Y CTHEIH onpoc
paboTaTh B KOJJICKTUBE U P 3, Temrr 3.1, 3.2, 3.3, 34 MaTtemaTH4YeCKHi
KOMaHie P4, Temnid.1, 4.2, 4.3,4.4,4.5, 4.6 I1-o/c, 4.7 JUKTAHT

P5, Temnr 5.1, 5.2,5.3,5.4, 5.5, 5.6, 5.7 WnuBuayanbHast

P6, Tems! 6.1, 6.2, 6.3, 6.4 CaMOCTOsTEIbHAS

P7 Temm 7.1,7.2,7.3, 7.4, 7.5I1-0/c, 7.6, 7.7, 7.8 pabota

P8, Temsr 8.1, 8.2 [IpencraBnenne

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8 IT-o/c, pe3yIbTaToOB

9.9 MPAKTUYCCKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, paboT

10.7 KonTponbHas

P11, Temer 11.1,11.2, 11.3, 11.4, 11.5, 11.6, 11.7, pabora

11.8 IT-o/c, 11.9, 11.10, 11.11, 11.12, 11.13 Brmonuenne

P12, Temsr 12.1, 12.2, 12.3 3K3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6 3aJaHui
OK 05. OcymiecTBasTh P1,Tema 1.1, 1.2, 1.3 II-0/c, 14,15, 1.6 TectupoBanue
YCTHYIO ¥ IICBMEHHYIO P2, Temnr 2.1, 2.2, 2.3, 2.4 YcTHBIN ompoc
KOMMYHUKAITHIO Ha P 3, Temr 3.1, 3.2, 3.3, 3.4 MaremaTH4eCcKni
TOCYTapCTBEHHOM SI3BIKE P4, Temni4.1, 4.2, 4.3, 4.4, 4.5, 4.6 I1-o/c, 4.7 JTUKTAHT
Poccuiickoit denepanuu ¢ | PS5, Temnr 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7 NuauBuyanbHas
Y4€TOM OCOOCHHOCTEH P6, Temni 6.1, 6.2, 6.3, 6.4 CaMOCTOSITEIbHAS
COLIMAJILHOTO U P7 Temm 7.1,7.2,7.3, 7.4, 7.5I1-0/c, 7.6, 7.7, 7.8 pabora
KYJIbTYPHOTO KOHTEKCTA P8, Temnr 8.1, 8.2 [IpencraBnenue

P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8 IT-o/c, pE3yIIBTaTOB

9.9 MIPaKTHYECKAX

P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, padoT

10.7 KonuTpoapHas

P11, Temsr 11.1,11.2, 11.3, 11.4, 11.5, 11.6, 11.7, pabota

11.8 IT-o/c, 11.9, 11.10, 11.11, 11.12, 11.13 Brimonnenne

P12, Temsr 12.1, 12.2,12.3 9K3aMEHAaIlMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3aJaHU I
OK 06. IposBasTh P1,6Tema 1.1, 1.2, 1.3IT-0/c, 1.4, 1.5, 1.6 TecrupoBanue
rpaKIaHCKO- P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8 I1-o/c, VeI ompoc
MATPUOTHYECKYIO 9.9 MatemaTrueckuit
TIO3HIINIO, P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, JIUKTAHT
JIEMOHCTPHPOBATH 10.7 NunuBumyansHas
ocosHanHoe nmosegenre Ha | 6 P11, Temsr 11.1, 11.2, 11.3, 11.4, 11.5, 11.6, 11.7, CaMOCTOSITEIbHAS
OCHOBE TPaJIUIIMOHHBIX 11.8 IT-o/c, 11.9, 11.10, 11.11, 11.12, 11.13 pabota
0011IeYeI0BEeYECKIX IIpencraBienue
LIEHHOCTEMH, B TOM YHCIIE C pE3YIIBTATOB
Y4ETOM rapMOHHU3AIUH MIPAKTHYECKUX
MEXHAIMOHAIBHEIX U pador
MEKPETUTHO3HBIX KouTtponsHas
OTHOIICHUH, TPUMEHSATh pabora
CTaHJAPTHI Brimonnenne
AHTUKOPPYMIIHOHHOTO SK3aMeEHAIlHOHHBIX
[IOBEIECHUS 3aJaHUH
OK 07. ConeiicTBOBaThH P1,Tema1.1,1.2,1.311-0/c,1.4,15, 1.6 TectupoBanme
coxpaHeHuio okpyxatomend | P 2, Temsr 2.1, 2.2, 2.3, 2.4 VYcerHbli onpoc
cpenpl, P 3, Temnr 3.1, 3.2, 3.3, 3.4 MartemaTH4decKuii
pecypcocOepexeHuto, P4, Temnid.1, 4.2,4.3,4.4,4.5, 4.6 T1-o/c, 4.7 JIUKTaHT
MIPUMEHSAThH 3HAHUS 00 P5, Temn1 5.1, 5.2,5.3,5.4, 5.5, 5.6, 5.7 WunuBugyanpHas
M3MEHEHHWH KINMaTa, P6, Temrn1 6.1, 6.2, 6.3, 6.4 CaMOCTOSITEILHAS
MIPUHITHAITEI OEPEXITUBOTO P7 Temm 7.1,7.2,7.3, 7.4, 7.5I1-0/c, 7.6, 7.7, 7.8 pabota
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MIPOU3BOJICTBA, P8, Temsr 8.1, 8.2 [IpencraBnenue
a¢dexruBHO neiictBoBath B | P9, Temsr 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8 I1-o/c, PE3yNIbTaTOB
Ype3BBIYAHHBIX cUTyarusx | 9.9 MPAKTHICCKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4, 10.5, 10.6I1-o/c, pabot
10.7 Koutponsnas
P 11, Temsr 11.1, 11.2,11.3,11.4, 11.5, 11.6, 11.7, pabota
11.8 IT-o/c, 11.9, 11.10, 11.11, 11.12, 11.13 Brinonaenue
P12, Temsr 12.1, 12.2, 12.3 9K3aMeHAI[MOHHBIX
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3aJlaHu i
MK  3.3. Ocymecteisars | P 1, Tema 1.3 [1-o/c TectupoBanue
HA3MEpPEHUE napamerpoB | P 4, Temsr 4.6 I1-o/c VYcrHsl ompoc
MMOOOYHBIX P 7, Temnr 7.5 I1-o/c NuauBuyanpHas
3JIEKTPOMAarHUTHBIX P9, Temsi 9.8 IT-0/c CaMOCTOSITENIbHAS
u3IydyeHut W HaBozok, | P 10, Temsr 10.6 IT-o/c pabota
co3gaBaeMbix Texuuueckumu | P 11, Temsr 11.8 I1-o/c IIpencraBnenue
CpelCcTBaMu 00paboTku pe3yIbTaToOB
nHpOpMaITUH MPAKTHYECKUX
OTpaHMYEHHOTO JIOCTYTIA. pabor
Brinonxenue
9K3aMEHAIIMOHHBIX
3aJlaHUuI
K  3.4. Ocymecteisars | P 1, Tema 1.3 IT-o/c TectupoBanme
HA3MEpEHne napamerpoB | P 4, Temsr 4.6 I1-o/c VYcrHBI onpoc
¢donoBbIX mymMoB, a Takke | P 7, Temsr 7.5 [1-o/c NnaauBuayansHast
(hu3mgeckux moneit, | P9, Temsr 9.8 I1-o/c CaMOCTOsITeIbHAs
coznaBaemMbix TexHuueckumu | P 10, Temsr 10.6 IT-o/c pabora
CpencTBaMu samuTel | P 11, Temsr 11.8 IT-o/c IIpencraBneHue
nHpOpMAaITUH. pPE3yIIbTaTOB
MTPAKTHIECKUX
pabor
Brinonuenue
9K3aMEHaAIlMOHHBIX
3aJaHui
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Ilepedenb BONpPOCOB 7151 MOATOTOBKH K SK3aMeHy B | cemecTpe

Llenbie 1 panmoHaNIBHBIE YKCHA. [[€MCTBUTEIbHBIC YHUCIIA.

PanmonanbHble ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBIL.

Onpenenenne monyis. [Ipocrelimue ypaBHEHHS 1 HEPABEHCTBA C MOAYJIEM.
IIpocreiine ypaBHEHUs U HEPABEHCTBA C [1ApAMETPOM.

Onpenenutens BTOoporo mnopsiaka. OnpeaesneHue, CBOWCTBA, (POPMYIIbI
Kpamepa.

Onpenenutens TpeThero mnopsaka. OnpeneneHue, CBOMCTBA, METOABI
pEeLIEHNs CUCTEM YPAaBHEHUN C IOMOUIBIO ONPEAETUTENS TPETHETO MOPSAIAKA.
Cucrembl IMHENHBIX ypaBHEeHH. MeTon ["aycca.

Oynkuuu. CBolicTBa G yHKIUY.

[TonsiTHE KOPHSA n-1 CTENEHU U3 AEUCTBUTEIBHOrO unciaa. OyHkuuu ) = 2fx :
cBoicTBa U rpaduku. CBONCTBA KOPHS n- CTENEHU

CreneHn ¢ palUOHAIBHBIMU TIOKa3aTeIsIMM, HX CBOWCTBA.CTENEHU C
JNEUCTBUTEILHBIMU MOKA3aTEISIMU, UX CBOMCTBA.

Crenennas QpyHKIIUS, €€ CBOMCTBA U rpadUKHy.

HppauvonanbHble ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI

[TokazarenbHast GyHKIMS, €€ CBOWCTBA U TpaduKHy.

[Toka3aTenpHble YpaBHEHHUS U HEPABEHCTBA.

Jlorapudm. Jlorapupm uyucma. OcHOBHOE Jorapu(pMHUUECKOe TOXKIECTBO.
Jlecatuunble W HaTypaibHble Jjorapudmel. [IpaBuima  gedicTBuit  C
jorapudmamu.

Jlorapudmudeckast GyHKIIHS, €€ CBOHCTBA U TpaduKy.

Jlorapudmuyeckue ypaBHEeHHUsS] 1 HEPABEHCTBA.

AKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX.

[TapannenbHble IpsIMBIE B IPOCTPAHCTBE.

CkpemmBarommecs npsiMbie B IPOCTPAHCTBE.

[TapannenbHOCTh OPSAMOM U INIOCKOCTH.

[TapannenbHOCTh MIOCKOCTEN.

Terpasap u €ro 3J€MEHTHI.

[Tapannenenunen u €ro JIE€MEHTHI.

[leprieHAUKYISIPHOCTD MPSAMOM U IIOCKOCTH.

[leprieHAUKYJISIp M HAKJIOHHASA. YTOJ MEXAY NPAMOM U IIOCKOCTHIO.
JIByrpaHHbI yroji. Yroyl MeXAay IUIOCKOCTSAMH. [lepneHauKyIsipHOCTh ABYX
IIJIOCKOCTEN.

[IpssMmoyrosbHas (IekapToBa) cUCTEMa KOOpAUHAT B IpocTpancTBe. Dopmyna
PacCTOSIHUA MEXY ABYMS TOUKAMM.

Bekropsl. PaBeHcTBO BekTOpOB. CllOkKEHHE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha 4yucio. Pa3nokeHue BEKTOpa NO HAIPABICHUSM. YTOJI MEXKAY ABYMs
BekTOpaMu. [Ipoekuus BekTopa Ha OCh.

Koopaunate! BekTopa. [Ipocreiimune 3anaum B KOOpIMHATAX.

CxansapHO€ NIpOU3BEAEHNUE BEKTOPOB.

YpaBHEHHE TIOCKOCTH.
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1.

WO N Okwd

10.

11.

12.

13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24,
25.

26

Pannannas wmepa yrma. IIoBOpOT TOYKM BOKpYr Hadaja KOOpIMHAT.
Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCA M KOTAHT€HCA. 3HAKH CHUHYCA,
KOCHHYCa, TAaHI€HCA W KOTAHT€HCAa IO YETBEPTIM. 3aBUCUMOCTb MEXKIY
CHUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJTHOT'O M TOTO K€ yrIJa.
Tpuronomerpuueckue ToxaecTsa. Gopmyisl IPUBEACHUA.
Tpuronomerpruueckue ypaBHeHUs1. OCHOBHbBIE IPUEMBI UX PELICHHUS.
@OyHKIUSA Y =Sin X, ee rpaduK U CBOKCTBA.

OyHKIUSA Y =COSX, €€ rpaduK U CBOUCTBA.

OyHKIMS y =tgx , €€ TpapUK U CBOUCTBA.

OyHKIUSA y =ctgx, ee rpaduk u cBOMCTBA.

OO6paTHbIC TPUTOHOMETPUYECKHUE (PYHKIIMH, UX CBOUCTBA U TPaPUKH.
[TonsTue xKoMmiekcHOro ynciia. ConpsixK€HHbIE KOMIUIEKCHBIE YUCIa, MOIYJIb
U apryMEHT KOMIUIEKCHOTO uuclia. ApudMeTHYeCKHe JeUCTBUS Haj
KOMIUIGKCHBIMU ~ 4YHCJIaMu B anreOpamdeckoi  dopme.Dopma  3amucu
KOMIUIEKCHOTO qyucna (reoMeTpuueckas, TPUTOHOMETPUYECKAS).
ApudmeTndeckue I1eMCTBUS Hal KOMIICKCHBIMH YHUCIIAMH.
[TocnenoBarenpHocTu. CriocoObl  3aJaHWsi ©W  CBOWCTBA  YMCIIOBBIX
nocineaoBaTeNbHOCTeN. [lonamue o npedene nociedosamenbHOCMU
[Ipon3BosiHas1, €€ TEOMETPUUECKUHA M MEXaHMYECKUH CMBICI MPOU3BOJHOM.
IIpaBuiia  HaxoXAE€HUS  MPOU3BOJHOM. [Ipon3BOaHBIE ~ OCHOBHBIX
AIIEMEHTAPHBIX (DYHKIIHIA.

[TonsiTue HenpepriBHOM (PyHKIMK. CBOMCTBAa HenpepbIiBHON (yHKIUU. CBA3b
MEXIy HENPEepPhIBHOCThIO M U GEepeHINPYEMOCTEIO (PYHKIIMM B TOYKE.
AJNTOpPUTM peLIEHUs] HEPABEHCTB METOIOM HHTEPBAJIOB.

VYpaBHeHUE KacaTeabHOM K TpaduKy QyHKIUH.

[IpuMeHeHUE TPOU3BOTHON K MOCTPOEHHUIO TpauKOB () YHKITHH.

HauGonbiee n HauMeHsbIee 3HAaYCHUS (QYHKITUH.

[lepBooOpasnas u wuHTerpan. DOpMyNbl BBIYHCICHUS HEOMPEICIECHHOTO
WHTErpala.

OrnpeneneHHblil UHTErpall U €ro CBOMCTRA.

Breruncnenue ruromaneld MIOCKUX (GUTYpP C IMOMOIIBIO  OMPEICIICHHOTO
WHTErpala.

[TonaTue o MHOrOrpannuke. Ilpusma.

[Tupamuga. Yceuennas nupamua.

Ceuenus kyOa, IpU3Mbl U TUPAMU/IBI.

[IpaBunbHBIE MHOTOTPAHHUKH.

Hunuaap.

Konyc. YceuenHnslii KOHYC.

[Tap u cepa. Bzanmuoe pacnosioxkeHue MIOCKOCTH U 1apa.

KacarenpHas miockocTs k cdepe.

. MuoxectBa. ['padbl 1 UX npuMeHEHUE.

27.

OcHOBHbBIE MOHATHS KOMOWHATOPHKH.
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28. CoObITHE, BEpOSITHOCTh COOBITHS, CIIOKEHUE U YMHOKEHUE BEPOATHOCTEH.
29. JluckperHas ciydyaiiHas BEJIMYMHA, 3AKOH €€ pacIpeiesCHus.
30. IlpencraBneHue AaHHBIX (TaOIUIBL, JUATPAMMBbI, Tpa(UKn).
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	3.1. Материально-технические условия реализации дисциплины
	Для реализации программы учебной дисциплины должны быть предусмотрены следующие специальные помещения:
	Помещение кабинета должно соответствовать требованиям Санитарно-эпидемиологических правил - нормативов (СанПиН 2.4.2 №178-02): оснащено типовым оборудованием, в том числе специализированной учебной мебелью и средствами обучения, необходимыми для выпол...
	Кабинет Математики оснащен оборудованием: доской учебной, рабочим местом преподавателя, столами, стульями (по числу обучающихся), шкафами для хранения раздаточного дидактического материала и др.; техническими средствами обучения (компьютером, средства...
	В состав учебно-методического и материально-технического обеспечения программы учебной дисциплины ОД.07 Математика входят:
	- многофункциональный комплекс преподавателя;
	- наглядные пособия (комплекты учебных таблиц, плакатов, портретов выдающихся ученых, поэтов, писателей и др.);
	- информационно-коммуникативные средства;
	- библиотечный фонд.
	3.2. Информационное обеспечение реализации программы

