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1. TIOACHUTEJIBHAA 3AITMCKA

Pabouast mporpamma o6mieoOpazoBatenbHoro yuebnoro mnpeamera OVYIL03.Y
«MaremaTuka» TpeaHa3HAYCHA HJIs W3YYCHHS MaTeMaTUKH B MpodecCrOHATBHBIX
00pa30BaTEeNbHBIX OPTaHU3ANUAX, PEATH3YIOMUX O00pa30BaTEIBHYIO TMPOTpaMMy
cpemHero o0Iero o0pa3oBaHHs B TpEJeliax OCBOSHHUS OCHOBHOM MpodecCcrOoHATBHOM
oOpazoBarenbHoil mporpammbl CITO (OIIOII CIIO) na 6a3e OCHOBHOIO OOIIETro
oOpa3oBaHMsI MPU MTOATOTOBKE CIEITUATNCTOB CPETHETO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanmii PI'OC cpegHero o061Iero
oOpa3oBaHusl, PEIBIBIICMBIX K CTPYKTYpE, COJIEPKAHUIO M PE3yJbTaTaM OCBOCHHSI
yueOHOTO TIpeamera  «MaremaTtuka», B COOTBETCTBHU C PeKOMEHIAIUSIMH T10
OpraHM3aliM TOJY4YeHHUS CpenHero oomiero oOpa3oBaHUs B Mpeneiax OCBOCHHS
00pa3oBaTeNbHBIX MPOTPaMM CPEIHETo MNPOodEeCcCHOHATBHOTO 00pa3oBaHHUs Ha 0ase
OCHOBHOrOo  oO0miero oOpas3oBaHusi C  yd4eToM TpeOoBaHuN  (denepantbHBIX
roCcyJapCTBEHHBIX OOpa30BaTENbHBIX CTAaHAAPTOB W TMOJy4aeMol mpodeccuud Wiu
CHEHHAITBHOCTH CPEAHEro Mpo(eccCuoHaIbHOro 00pa3oBaHus.

Conepxanue mporpammbel  «MaTeMaTuka)  HampaBiIeHO Ha  JOCTHXKEHHUE
CICIYIOIINX LeJIe:

. obOecrieueHne CcPOPMUPOBAHHOCTU TMPEJCTABICHUH O  COIMAIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOpAX CTAHOBIICHUS MAaTEMAaTUKHU;

. obecrnieueHue CHOPMUPOBAHHOCTH JIOTMYECKOTO, aJTOPUTMHUYECKOTO U
MaTeMaTHYECKOTO MBIIIICHUS;

. obecrieueHre CHOPMUPOBAHHOCTH YMEHUHN MPUMEHSTH MTOJTYYCHHBIC 3HAHUS
P PEIICHUH PA3INYHbBIX 3a/1a4;

. obecrnieueHue chOPMUPOBAHHOCTH MPEACTABICHUN O MAaTEMATHUKE KaK YacTH

00IIeYeIOBeYECKO  KYJIbTYPhl, YHUBEPCATLHOM SI3BIKE HAyKH, TIO3BOJISIFOIIICM
OMKCHIBATh W U3Yy4aTh peajbHbIC MPOIECCHI U SBIICHUS.

B nporpammy BKIIOYEHO conepkKaHUE, HaIpaBiIeHHOEe Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETCHITH, HeoOX0oauMbIX s kadecTBeHHOro ocBoeHus: OIIOIT CITO na
0a3e OCHOBHOIO O0O0IIEro 0Opa30BaHUs C MOJYYCHUEM CPEIHEro O0IIero oopa3oBaHuUs;
MPOTrpamMMBbI MOATOTOBKH criennanuctoB cpennero 38ena ([IIICC3).

[Iporpamma ydeOHOro mnpeamera «MaTemaTuka» SBISIETCS OCHOBOWM IS
pa3paboTKu pabouux MporpamMM, B KOTOPBIX IpodecCHOHAIbHBIC 00pa3oBaTeIbHBIC
OpraHu3allii, peau3yIolue O00pa30BaTEIbHYI0 MPOrpaMMy CpEIHEro oOIlero
obpazoBanust B mnpeaenax ocBoeHuss OIIOII CIIO nHa 0a3e OCHOBHOrO OOIIETO
o0pa3oBaHusl, YTOUHSAIOT COJepKaHUE Y4eOHOro mMarepuasa, MmociaeoBaTeIbHOCTh €0
M3YyUYCHHUS, pacrpeeieHue Y4eOHbIX 4acoB, BUbI CAMOCTOSTEIBbHBIX Pa0OT, TEMATUKY
pedeparoB (10KIa10B), HHAUBUAYATBHBIX MPOEKTOB, YUUTHIBAs CHEU(PUKY TTporpaMm
MOATOTOBKH  CICIMAJIMCTOB CPEIHEro 3BEHAa, OCBaMBaeMoWl Tmpodeccur WIH
CIEUHUAIBHOCTH.



2. OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEIMETA

Matematuka siBisieTcsi GyHIaMeHTAIbHBIM 00111€00pa30BaTeNbHBIM IPEIMETOM
CO CIIOKMBIIMMCS] YCTOMYUBBIM COJIEP)KAHUEM M OOIIMMH TPEOOBAaHUSIMU K MOJTOTOBKE
00yJarommxcs.

B mpodeccuonanbHbIXx  00pa3oBaTENbHBIX  OpraHU3AlMAgX, PEeATU3YIOIINX
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeAHEro oOIIero oOpa3oBaHUs B MPEEIax OCBOCHMS
OIIOII CIIO na 6a3e 0CHOBHOTO 00IIEr0 00pa3oBaHusl, U3YUCHHE MATEMAaTUKU UMEET
CBOHM OCOOEHHOCTHU B 3aBUCUMOCTH OT MPOQPIIsi MpodheccnoHaIbHOTO 00pa30BaHuUS.

[Ipu  ocBoenun cnenuansHocTed  CIIO  TexHonmoruueckoro  npodus
npodeccuoHanbHOr0 00pa3oBaHUsl MaTeMaThka u3ydaercs Ooiiee yriayOJeHHO, Kak
npodwibHas ydeOHas JIUCHUIUIMHA, YYWTHIBAIONMIAS CHEU(PUKY OCBaMBAEMBIX
CIIEIHAIBHOCTEM.

OTO0 BBIpaXKaeTCs B COJACPKAHUM O0y4YEHHUs, KOJTUYECTBE YacOB, BBIJCISIEMBIX Ha
U3Y4YEHUE OTMEIbHBIX TEeM MPOrpaMMBbl, IIyOMHE WX OCBOCHHS CTYyJIEHTaMU, 00beMe U
XapakTepe MPaKTUYECKUX 3aHSATHH, BUJaX BHEAYJIUTOPHON CaMOCTOSTEIbHON PadOThI
CTYICHTOB.

OOmue 1enu W3y4eHUs MaTEeMaTUKU TPAJAUIMOHHO PEATU3yIOTCS B UYEThIPEX
HaIpaBJICHUSX:

1) obuiee npeacTaBieHue 00 UAESIX U METOJaX MaTeMAaTUKU;

2) WHTEJUIEKTYaJlbHOE Pa3BUTHE;

3) OBJaJIeHHE HEOOXOJUMBIMUA KOHKPETHBIMU 3HAHUSMHU U YMEHUSIMU;
4) BOCIIMTATEIbLHOE BO3IACHCTBHE.

[Ipodunuzanus mene MaTeMaTH4YeCKOro o0pa3oBaHUsl OTpakaeTcs Ha BBIOOpE
NPUOPUTETOB B OpraHu3alMu y4yeOHOM JAesTenbHOCTH oOywaromuxcd. Js
TEXHOJOTHUYECKOTO0 MNpoduiist MpoPecCHOHAIBHOIO 00pa3oBaHUsl BBIOOp —Lielel
CMeIlaeTcsi B MparMaTUYeCKOM HaIlpaBJI€HUH, NpPEeIyCMaTPUBAIOLIEM YCUJICHHE H
pacliipeHre MPUKIAJAHOIO XapakTepa H3yuyeHUs MaTeMaTHK{, NPEeUMYIIEeCTBEHHOM
OpUEHTALIMU HA AJITOPUTMHUYECKUN CTHIIb IT0O3HABATEIbHOMN 1€ATEIbHOCTH.

N3ydyenne mareMaTHKH Kak TpOQUIBHOTO 0011e00pa3oBaTeIbHOIO Y4eOHOTO
NpeIMeTa, YUYUTHIBAIOMIETO CHenu(pUKy OCBAaWBAEMbIX CTYJIEHTaMH CIEHUAIbHOCTH
CIIO, obecnieunBaeTcs:

. BBIOOPOM Pa3JIMYHBIX MOJAXOI0B K BBEJICHHUIO OCHOBHBIX TTOHSTHIA;

. dbopMupoBaHHEM CHCTEMbI  y4eOHBIX  3aJlaHuii, 00ecleunBaIoIIUX
3 PeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

. o0OoraiieHUeM CHEeKTpa CTUJied Y4YeOHOW JEATEeIbHOCTH 3a CYET

COIJIACOBAaHUSA C BEAYIIMMH JIEITCIbHOCTHBIMH XapaKTCPUCTHKAMH BBIOpaHHOM
CTICIIMATLHOCTH.

[TpodunabHas coOCTaBIAMOIIAS OTpPaKkaeTcsi B TPEeOOBaHMSAX K IOATOTOBKE
0oOy4Jaronuxcsi B YacTH:

. oOIel cucTeMbl 3HAHUWM: COJAEpXKATEIbHBIC MPUMEPHl HCIOJIb30BaHUS
MaTeMaTUYeCKHUX UEH U METOIOB B TPO(PECCHOHATIEHOM eI TEIbHOCTH;

. YMEHUU: pa3inyue B YpPOBHE TpeOOBaHUU K CIOKHOCTH MPUMEHSEMBIX
AJTOPUTMOB;



. MPAKTUYECKOTO MCIOJb30BaHUSI MPUOOPETEHHBIX 3HAHWA W YMCHHIA:
WHIUBUIYAILHOTO YYeOHOTO OIbITa B TMOCTPOCHHM MAaTEMaTHYECKHX MOJIEICH,
BBITIOJTHCHUH MCCIIEIOBATEIbCKIX MTPOCKTOB.

Takum 006pa3om, peanusanus CoepKaHus yueOHOTO IpeIMeTa OPUCHTHPYET Ha
MPUOPUTETHYIO POJIb TPOIIECCYaTBHBIX XapaKTEPUCTHUK YIeOHOM pabOThI, 3aBUCAIINX OT
npoduiasi MPOoPEecCHOHATBHOTO OO0pa30BaHMS, TOJYYEHHUSI OIbITa HCIOJb30BaAHUS
MaTEeMaTHKH B COJCPKATEIBHBIX W MPO(EeCCHOHATBFHO 3HAYMMBIX CHTYaIUsX TI0
CpaBHEHUI0O C (HOPMATHHO-YPOBHEBBIMH  PE3yJbTATUBHBIMA  XapaKTEPUCTUKAMU
0o0yueHwus.

Copnepxxanue y4yeOHOTO TMpeaMeTa pa3padoTaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTUHUSMU O0YUICHUST MAaTEMATHKE:

. anrebpauveckasl JIMHUSA, BKIIOYAIONIas CHCTEMAaTU3allMI0 CBEICHUN O
YHUCIIaxX; W3yYCHHE HOBBIX U 00OOIICHHE paHee M3YYCHHBIX oreparuii (BO3BEICHUC B
CTENEHb, U3BJICYEHUE KOPHS, JIorapuMUpoBaHKe, CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC
U Oo0paTHbIE K HHUM); HU3y4Y€HHWE HOBBIX BHUJOB YHUCJIOBBIX BBIpAXKEHUH U (HOPMYI;
COBEPUIECHCTBOBAHUE IPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBbHOM KYJIbTYPbI, PACIIUPEHHE
U COBEPIICHCTBOBAHUE aireOpandyeckoro arrmaparta, cOPMHUPOBAHHOTO B OCHOBHOMU
LIKOJIE, U €r0 MPUMEHEHUE K PEIICHUI0 MAaTEMATUYECKUX U MIPUKIIAJIHBIX 3a/a4;

. TEOPETUKO-(DYHKIIMOHATIbHASL JIMHUA, BKJIIOYAIONIAS CHUCTEMATHU3AlMI0 U
paciiMpeHue CBeJeHUH O (QYHKIUSIX, COBEPIICHCTBOBaHHE TrpadUyeCKUX yMEHUM;
3HAKOMCTBO C OCHOBHBIMHU MJICSIMU U METOJaMU MaTEMaTUYECKOTO aHalin3a B 00beMe,
MO3BOJISIIOIIEM ~ MCCIIEIOBaTh dJIEeMEHTapHble (YHKIMM W pemarh MNpoCTeuIne
reoMeTpudeckue, Pu3nueckre u Ipyrue NpukiIaJaHble 3a1a4u;

. JIMHWS YPAaBHEHUN U HEPABEHCTB, OCHOBAHHAS HA MIOCTPOSHUH U UCCIICTOBAaHUH
MaTeMaTHYEeCKUX MOJIENE, TepeceKaronasiacs ¢ anreOpandeckol W TEOPETHKO-
(OYHKIIMOHAJILHOW JIMHUSIMU M BKJIIOYAIOINAs Pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKU
anreObpandeckux TMpeoOpa3oBaHU ISl pEIICHUS ypaBHEHUN, HEPABEHCTB U CHUCTEM;
(hopMupoOBaHUE CTIOCOOHOCTH CTPOUTH U MCCIIE0BAThH POCTEUIIINE MATEMATHUECKUE MOJIEIN
IIPU PEILICHUHU TPUKIIAIHBIX 33]1a4, 33/1a4 U3 CMEKHBIX U CIIEUUATbHBIX AUCLUILINH;

. r€OMETPUYECKasi JIMHUS, BKIIOYAKOIIAs HAIJIAJIHbIE TMPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (UTypaX U H3YYCHHE MX CBOMCTB, (OPMHUpPOBAHHE M PaA3BUTHE
MIPOCTPAHCTBEHHOTO BOOOPaXKEHHsI, PA3BUTHUE CIIOCOOOB T€OMETPUYECKUX H3MEPCHUI,
KOOPAMHATHOTO U BEKTOPHOTO METOAOB VISl PEIICHHS] MATEMAaTUYECKUX U MPHUKIIATHBIX
3a/1ad;

. CTOXaCTUYECKasl JIMHMS, OCHOBAHHAsI HAa Pa3BUTUM KOMOWMHATOPHBIX YMEHUH,
MPEACTABICHUNA O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIETO
MHpa.

B mmanax  mporpamMMmbl  y4eOHBIM ~— Marepuall  MpeacTaBieH B GdopMme
YepeayoIerocs pa3BepPTHIBAHUS OCHOBHBIX coZiepKaTeIbHBIX JUHUN
(anreOpamveckoil, TEOpPETHUKO-(QYHKIMOHAIBHOW, ypaBHEHUH W  HEPABEHCTB,
T€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJIIET THOKO WCHOJB30BaTh HX
PaCIoJIOKEHUE M B3aHMMOCBSI3b, COCTABIISATh PA0OUN KAJICHIAPHBIN TUIaH, MO-Pa3HOMY
yepenysi ydeOHble TeMbl (TJIaBbl Y4eOHHMKA), YIUTHIBas MPOPiib TPodecCHOHaTBEHOTO



oOpazoBanusi, crenuduky ocBauBaemoir mpodeccun CIIO wmm cnenmansHoctu CIIO,
rTyOMHYy U3y4eHUs] MaTepuaa, ypoBeHb MOATOTOBKH CTYACHTOB IO MPEIMETY.

[Ipemyaraempie B TEMaTHUECKUX ITUIaHAX pa3HbIe 00OBEMbI YUEOHOTO BPEMEHH Ha
M3y4eHHWE OJHON W TOW K€ TEeMbl PEKOMEHIYETCS HWCIOJB30BaTh ISl BBHIMOTHEHUS
pa3nMuHBIX Y4eOHBIX 3amaHuil. Tem cambIM paznuuusi B TpeOOBaHHAX K pe3ysibTaTaM
00y4eHHS TIPOSBATCS B YPOBHE HABBIKOB 110 PEIICHUIO 3371a9 U OTIBITE CAMOCTOSITEIILHOM
paboTHI.

N3yuenne  obOmieoOpazoBaTenbHOM  yyeOHOro mpenmera «MaremaTukay
3aBeplIaeTcs MOJBEACHUEM HTOTOB B (OpMe dSK3aMeHa B paMKax IPOMEKYTOUHOM
aTTeCTalMu CTyIeHTOB B mpouecce ocBoeHus ocHoBHOU OIIOII CIIO ¢ nomydyenuem
cpeanero obuiero oopazosanus (IITKPC, TITICC3).

B paszgene nporpammel «Cozaepxanue yueOHOTO MpeaMeTay KypCUBOM BbIIEICH
MaTepuai, KOTOPBIM MPH U3YYCHUH MATEMATHKU KOHTPOJIIO HE TTOJICHKHUT.



3. MECTO YUYEBHOTI O IIPE/IMETA B YYEBHOM IIUJTAHE

Vuebnsiii npeamer OVIL.03.Y «MartemaTuka» sBisieTCs Y4eOHBIM MPEIMETOM
o0s3aTenbHOM npeamMeTHOM obnactu «Martematuka u uapopmatukay OI'OC cpeanero
o01ero oOpa3oBaHusI.

B mnpodeccuoHanbHbIXx 00pa30BaTENIbHBIX OPTraHU3ALMAX Y4E€OHBIM INpeaMeT
OVIIL.03.Y «MaTtemaTnkay u3ydaercs B 00111e00pa30BaTeIbHOM LIUKIIE Y4EOHOTO IIJ1aHa
08.02.01 CtpouTenbCTBO U IKCIUTyaTalus 3JaHUM U COOPYKEHUI Ha 0a3e OCHOBHOIO
o0111ero oOpa3oBaHus.

B yue6nbix maanax [MIICC3 yuebnblil npeamer «MaremaTrka» BXOIUT B COCTaB
o0mux 0011e00pa30BaTENbHBIX YUEOHBIX MPEIMETOB, (DOPMUPYEMBIX U3 00S3aTEIBHBIX
npeaMmeTHbIx obnacteit ®I'OC cpemnero o6mero ooOpa3oBaHus, sl CICIHATBHOCTEN
CIIO cootBercTBytomIero mpoduis mpohecCHOHATHFHOTO 00pa30BaHUS.

4. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPE/IMETA

OcBoenue conepxanus yueoHnoro npeamera OVIL.03.Y «MaremaTukay
obecrieunBaeT TOCTUKEHUE CTYJISHTAMH CIICIYIOMNX Pe3yJbTaTOB:

JUYHOCMHbIX.:

JI.1 chopmMupoBaHHOCTh Tpa)XKAaHCKOW MO3UIIUM OOYYaIOIIErocsi Kak AaKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA;

JI.6 yMeHue B3aMMOJICMCTBOBATH C COLUUAIIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKUIMUSIMU ¥ HA3HAYCHHUEM;

JI.8 chopMUpPOBAaHHOCTh POCCHUUCKOW Tpa)kIAaHCKOW HWACHTHYHOCTH, NATPHOTHU3MA,
YBAXKEHHUSI K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHoOM, ropaoctu 3a
CBOM Kpal, cBOw PoauHy, CBOW S3BIK W KYJIbTYpy, NPOIUIOE W HACTOSIIEE
MHOTOHAIlMOHAaJbHOTO Hapoaa Poccnu;

JI.11 oco3Hanne AyXOBHBIX IEHHOCTEH POCCUICKOrO HAPOAA;
JI.12 chopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MOBEICHHUS,;
JI.14 oco3HaHMe JIMYHOTO BKJIJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETrO;

JI.L16 »screTnueckoe OTHOLIEHHWE K MHpPY, BKJIIOYAash ACTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOLLICHU;

JI.20 copMHpOBAaHHOCTH 3I0POBOTO M 0O€30mMacHOTO 0Opa3a KU3HU, OTBETCTBEHHOIO
OTHOIIIEHUS K CBOEMY 3/I0POBBIO;

JI.23 roTOBHOCTB K TPYAY, OCO3HAHUE IIEHHOCTH MAaCTEPCTBA, TPYA0JII00HE;

JI.25 wmHTEepec k paznuuHbIM cdepaM TpodecCHOHATHLHOW eATeTLHOCTH, yMEHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP OyayIeil mMpodeccuu U pearn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUTAHbL;



JI.26 TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAaHUIO HA MPOTKEHUU
BCEH KM3HU;

JI.27 chopMHUPOBaHHOCTH YKOJIOTHUECKON KYJIbTYPHI, IOHUMAHUE BIUSHUS COITUAIBHO-
HYKOHOMUYECKHUX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON M COITMAILHON CpeJibl, OCO3HAHUE
100aJbHOTO XapakTepa SKOJIOTMUYECKUX MPoOIieM;

JI.28 muaHupoBaHWE M OCYLIECTBIICHHE IEHUCTBHUU B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

JI.32 cchopMupOBaHHOCTh MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha Juajore KyjibTyp,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

JI.33 COBEpPIICHCTBOBAHME S3BIKOBOM M YMTATEIBCKOW KyJIbTYpbl KakK CpeICTBa
B3aUMOJICHCTBUS MEXY JIIOAbMU U IO3HAHUS MUPA;

J1.34 oco3nanue OCHHOCTH HaquOﬁ ACATCIbHOCTH, TOTOBHOCTH OCYHICCTBIIATDH
IPOCKTHYIO U UCCIICA0BATEIIbCKYIO ACATCIBPHOCT, HHANBUAYAJIBHO U B I'PYIIIIC,

MemanpeomemHbix:
M.1 camocToATENBHO POPMYIUPOBATE U AKTYAIIU3UPOBATH ITPOOIIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

M.2 ycraHaBiaMBaTh CYIIECTBEHHbIM MpPU3HAK WJIM OCHOBAHUS i CpaBHEHUS,
Kiaccudukanuy u 00001IeHUS;

M.4 BBIABIATH 3dKOHOMCPHOCTH U IIPOTUBOPCHUHUA B PaCCMATPUBACMBIX ABJICHUAX

M. 12 BBIABAATH MPUUMHHO-CIIEACTBEHHBIE CBS3U U aKTyaJIU3UPOBATh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEIICHMS], HAXOAUTh apTyMEHTBI IS 10Ka3aTelIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh IMAPAMETPHI U KPUTEPHUH PEILICHHUS;

M.13 aHanu3upoBaTh MOJYYECHHBIE B XOJI€ PELICHUS 3aJaud PE3ybTaThl, KPUTHUYECKU
OLICHUBATh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

M.17 ymeTh NEPEHOCUTh 3HAHUS B IMIO3HABATEIBbHYIO M MPAKTHYECKYIO 00JacTu
KU3HEICSITETbHOCTH;

M.18 ymeTh MHTETpUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

M.21 BnanmeTe HaBbIKAMHU MOJY4YEHHS HHQOpPMAIMM M3 HCTOYHMKOB PA3HbIX THUIIOB,
CaMOCTOSITEJIbHO OCYLIECTBIIATH IMOWCK, aHAJIN3, CUCTEMATU3ALMI0 U HHTEPIPETALUIO
MH(}OpMaUKU Pa3IMYHbIX BUIOB U (DOPM MpPEICTABICHUS;

M.22 co3naBaTh TEKCTHI B pa3IMUHbIX (hopMaTax ¢ y4eTOM Ha3HaueHUs MHGOPMALMHU U
LIEJIEBOI ayIMTOpUH, BEIOMpas ONTUMAIbHYIO (JOpMY IIPEACTABICHUS U BU3yallU3aliy;

M.23 oreHHBaTH JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(OpPMAIUU, €€ COOTBETCTBUE
MPaBOBBIM M MOPATHHO-ITUYECKUM HOPMaM,

M.26 ocyiiecTBIsATh KOMMYHHUKAIIMIO BO BCEX CPepax KU3HU;

M.28 BiaseTh pa3auIHBIMU CIIOCOOAMU OOIICHMS U B3aUMOCHCTBHS;
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M.29 apryMeHTUpOBaHHO BECTU JUAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYaIUH;

M.30 Pa3BCPHYTO U JIOTHUIHO U3JIaraTh CBOXO TOYKY 3pCHUA C UCITOJIb30BAHUCM SA3BIKOBBLIX
CpPpCIACTB,

M.31 moHMMAaTh W HWCHOJB30BATH IMPEHMYIIECTBA KOMAaHTHOW W WHAWBUIAYAIBHOM
paboThI;

M.33 npuHUMATh LIETTU COBMECTHOM ACSITEIIbHOCTH, OPTaHU30BBIBATH U KOOPIMHUPOBATh
JEUCTBUA O TOCTHUKEHUIO: COCTABJIATh IJIaH JEHCTBUM, pACTIPENEATh POJIH C yUETOM
MHEHUN yYaCTHUKOB OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

M. 34 oneHHMBaTh Ka4eCTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHMKA KOMaH/bI B 0OIIUit
pe3ynbTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

M 39 caMOCTOATENIBHO COCTaBIATH IUIAH PEIICHUS MPOOJIEMbI ¢ YY€TOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

M 40 naBaTh OIIEHKY HOBBIM CUTYaIIHSIM;

M 42 nenath 0CO3HaHHBIA BBIOOp, APrYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIcHuE;

M43 oneHuBaTh NPUOOPETEHHBIN OIBIT;,

npPeoOMemHbIX:
I1.1 ymenue omepupoBaTh MOHATHAMH: ONpEaCIeHHE, aKCHOMa, TeOpeMa, CIIEJCTBUE,
CBOWCTBO, TMpH3HAK, JOKA3aTeIbCTBO, PABHOCWIBHBIE (OPMYIHPOBKH; yMEHHUE
bopMyIupOBaTh 00pATHOE W MPOTHUBOIOJIOKHOE YTBEPKIACHUE, IPUBOAUTH TPUMEPHI H
KOHTPIPHUMEPHI, HCIOJb30BaTh METOJI MATeMATHYECKOW WHAYKIIMH; IPOBOIUTH
JIOKa3aTelbHbIE PACCYKJCHHWS TIPH PEIICHWW 3a/ad, OICHWBATh JIOTHYECKYIO
MPaBUJILHOCTH PACCYKICHU;

[1.2 ymenue omnepupoBaTh MOHATHUSMHU: MHOMXECTBO, TOJMHOXECTBO, OIEpaIllMU HaJ
MHOXECTBAMHU; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapaTr s
OMKCAaHMS peajbHBIX MPOIIECCOB U SIBICHUM MPHU PEIICHUH 3a]]a4, B TOM YUCJIE U3 IPYTUX
y4eOHBIX MPEMETOB;

[1.3 ymeHnue omepupoBaTh MOHATUSIMU: Tpad, CBs3HBIN Tpad, AepeBo, UK, rpad Ha
IJIOCKOCTH; YMEHHME 3aJaBaTb M OINHUCHIBaTh Trpadbl pPa3IUYHBIMU CIIOCOOAMH;
WCITOJIB30BaTh Tpadbl IPH pEIICHUH 33714,

[1.4 ymenune cBOOOAHO ONEPUPOBATH MOHATUSIMH: COYETAHHUE, MEPECTAHOBKA, YUCIIO
COUETAaHMW, YHCIO TMEepecCTaHOBOK, OumHOM HpIOTOHA; yMeHHWE  NIPUMEHSTh
KOMOUMHATOpHbIE (DaKThl U PACCYXKACHUS JJIs1 PEIICHUS 3a/1a4;

I1.5 ymenue onepupoBaTh NOHATUSAMU: HATYPAIBHOE YHUCIIO, LIEJIOE YHUCIIO, OCTATOK II0
MOJIYJIIO, PaIMOHATBHOE YHWCIIO0, MPPAIMOHATBHOE YMCIO, MHOXKECTBA HATYpPaIbHBIX,
IENbIX, PaIllMOHATBHBIX, IEHCTBUTEIBHBIX YHCEN; YMEHHE WCIIOJIb30BaTh MPHU3HAKU
JEMMOCTH, HAUMEHBIITUN OOITUI NeTUTeNh U HauOoJbilee 001ee KpaTHOE, aJTOpUTM
EBknuaa npu pemeHnu 3ajayd; 3HaKOMCTBO C Pa3iIMUHbIMU MO3UIIMOHHBIMUA CHCTEMaMU
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CUMCJICHUS;

I1.6 YMCHHUC CBO6OI[HO OIICPHUPOBATH INTOHATHUAMMU: CTCIICHD C LICJIBIM I1IOKA3aTCJICM, KOPCHb
HaTypaHBHOﬁ CTCIICHHU, CTCIICHb C pPalHOHAJIIBHBIM IIOKAa3aTCJICM, CTCIICHb C
I[GﬁCTBPITGJII)HBIM (BGHIGCTBCHHLIM) IIOKAa3aTCJICM, JIOI‘apI/I(i)M quciia; CHHYC, KOCUHYC U
TAHI'CHC IIPOU3BOJIBHOT'O YHCJIA,

I1.7 ymeHue onepupoBaTh MOHATUSIMH: TOXJIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHUE,
YpPaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHWM W HEPABEHCTB, PABHOCHIBHOCTH
YPaBHEHMH, HEPABEHCTB U CUCTEM; PallMOHAJIBHBIE, UPPALMOHAIIBHBIC, TTOKA3aTEIIbHEIE,
CTENIEHHBIE, JIOrapu(PpMUUYECKUE, TPUTOHOMETPUUYECKHE YpaBHEHHS, HEPABEHCTBA U
CUCTEMBI; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX
IIPUEMOB; pPELIATh YPAaBHEHUs, HEPABEHCTBA M CUCTEMBI C IAPaMETPOM; HPUMEHSATH
YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JUISl PEIICHUS MATEMATUYECKUX 3a1a4 U 3a]1a4 U3
pa3IMYHBIX 00JACTEN HAYKU U peajbHOM JKU3HHU;

[1.8 ymenue omnepupoBarh NOHATHSMU: Trpaduk GyHKIUM, oOpatHas GyHKIUS,
KOMIIO3uIMs (YyHKIMM, JMHeWHass GyHKUUS, KBajgpaTU4Has (QYHKIMS, CTENEHHas
GyHKIMS € IeJbIM  MOKa3aTeleM, TPUTOHOMETpUYecKue (yHKIMH, oOpaTHbIE
TPUTOHOMETpHUUECKUE (PYHKINH, TOKa3aTeIbHAas U Jorapupmudeckas QyHKINH; YMEHHUE
CTpOUTH TpaduKu (QYHKIIHIL; BRIMOIHATH IpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

1.9 ucnonp3oBaTh rpa@uKy Npu U3y4YEHUH MPOLIECCOB U 3aBUCUMOCTEN, IPU pELICHUH
3alady W3 JAPYTUX YYeOHBIX NPEIMETOB U 3aJa4 M3 peajbHOM >KU3HU; BBIPAXKAThH
(dhopMyramMu 3aBUCUMOCTH MEK/Y BEIIMYMNHAMU;

[1.10 ymenne onepupoBaTh MOHATUSIMU: YETHOCTh QYHKIUH, IEPUOTUIHOCT (DYHKITUH,
OrPaHUYEHHOCTh  (DYHKLIHMH, MOHOTOHHOCTh (YHKLUHMH, DKCTpEMyM  (PyHKUUH,
HauOoJbllIee U HaUMEHbIlIee 3HaueHUue (PYHKIMM Ha MPOMEXKYTKE; YMEHHE MPOBOIUTH
Uccre10BaHue (PYHKINY;

[1.11 ymeHue ucnonb3oBaTh CBOMCTBA U rpaduku GYHKUUNA JUIsl pElIeHUs YpaBHEHUH,
HEPAaBEHCTB M 3aJad C IapamMeTpaMu; HM300pakaTb Ha KOOPAMHATHON IJIOCKOCTH
MHOKECTBA PEIIEHNN YPaBHEHUM, HEPABEHCTB U UX CUCTEM;

[1.12 ymenue cBOOOAHO  OMEpUPOBATH  MOHATUSIMH:  TMOCIEIOBATEIBHOCTD,
apudMeTndecKas Mporpeccus, reoMeTpudeckas mporpeccusi, 0ECKOHEYHO yObIBaroIas
reOMETpUYECKasi MPOrpecCcHsi; YMEHHUE 3a/iaBaTh IMOCJIEI0BATEILHOCTH, B TOM YHUCIE C
MTOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

I1.13 ymeHue onepupoBaTh NOHATUSMU: HEMPEPBHIBHOCTh (PYHKLMHU, ACUMIITOTHI Fpaduka
byHKUIMH, TIepBas U BTOpas MPOU3BOAHAS (PYHKIMHU, T€OMETPUUYECKUN M (PU3NUECKUM
CMBICII TPOM3BOJHON, MEepBOOOpa3Hasi, OMpeNeECHHBbIM HHTErpai; yMEHUE HaXOIUTh
aCUMIITOTHl rpapuka (YHKUMU; YMEHHUE BBIYUCIATH NPOU3BOAHBIE  CYMMBI,
MPOU3BEJIECHUS, YACTHOT'O M KOMIO3UIIMHU (PYHKIIMH, HAXOIUTh YPAaBHEHHE KacaTeJIbHON K

rpa@uky QyHKIUU;
[1.14 ymeHue WHCHOJIB30BaTh NPOU3BOJHYIO [JII HCCIEAOBaHUS (PYHKUMM, IS

HaXO0XXACHUA HaAWJIydlIero pCHICHUA B IPUKIAJHBIX, B TOM YHUCIIC COLOUAJIIBHO-
O9KOHOMHUYCCKHUX H (1)I/IBI/II—ICCKI/IX 3aavdax, AJd OIPCACIICHHA CKOPOCTU M YCKOPCHUA,

11



HAXOAWUTh IJIOWAAN U 00BEMBI (PUTYp C MOMOILBIO WHTErpaia; NPUBOAUTH MPUMEPHI
MaTEMaTUYECKOT0 MOJICIMPOBAHUS C TIOMOUIBIO TU(DPEepeHIINATbHBIX YPaBHEHUI;

IL.15 YMCHHUC OIICpUPOBATb IIOHATHAMHU: KOMINUICKCHOC UYHCIO, COIIPAKCHHBIC
KOMIUJICKCHBIC YHCJIa, MOAYJIb WM apryMCHT KOMIIUICKCHOI'O 4YHCIIa, (bopMa 3aIIucu
KOMIIJICKCHBIX YHCCII (I‘COMCTpPI‘IE?CKaSI, TPUTOHOMCTPHUUCCKAA U aﬂre6panquKa;1,);
YMCTDB ITPOU3BOJANUTDH apI/I(bMCTI/I‘{eCKHe ,HGfICTBHiI C KOMIINICKCHBIMHA YU CJIaMU; IIPUBOAUTD
IIPHUMECPBI UCIIOJB30BAHUS KOMIIJICKCHBIX YHUCECII,

[1.16 ymenue omnepupoBaTh TMOHATUSAMHU: CpefAHee apuUPMETHUECKOoe, MeauaHa,
HauOoJIbIlIee U HAMMEHbIIIeE 3HAYCHHsI, pa3Max, TUCIEPCUsl, CTAaHIaPTHOE OTKIOHEHHE
I OTIMCAHUS YUCIIOBBIX TAHHBIX; YMEHUE UCCIIEI0BATh CTATUCTUYECKHE JaHHbIE, B TOM
YHClie C MPUMEHEHHEM TpadUuecKX METOJOB U DJIEKTPOHHBIX CPEACTB; rpaduuecku
UCCJIEIOBaTh COBMECTHBIC HAOMIOJEHUS C TMOMOIIBI0 JHarpaMM pacCeHBaHHs U
JIMHEWHOW pErpeCCuu;

[1.17 ymeHue HaXOAUTh BEPOATHOCTU COOBITHM C UCIHOJIB30BAaHUEM TpadUuecKux
METO/IOB; TPUMEHSTHh [Js pelIeHus 3aaad (HOpMyJbl CIOKEHUS W YMHOXCHUS
BEPOSITHOCTEH, (pOpMyITy MOJTHOU BEpOATHOCTH, hopmyny bepHyinu, koMOMHATOpHbBIE
(bakTbl U HOPMYJIBI; OLIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITUI; YMEHUE OTIEPUPOBATH
MOHATHUSIMU: CJIydailHas BEJIWYMHA, PACIPENICIICHUE BEPOATHOCTEW, MaTeMaTUYECKOE
OKUJIaHWE, TUCIIEPCHUS W CTAaHJAPTHOE OTKIOHEHHWE CIy4allHOW BETWYHMHBI, (DYHKIIUH
pacrpeneneHuss W IUIOTHOCTH PAaBHOMEPHOTO, IIOKAa3aTeIbHOTO W HOPMAJbHOTO
pacripesieJieHuid; yMEHHE HCIO0JIb30BaTh CBOWCTBA M3YYEHHBIX PACHPEACIICHUMN i
pelIeHus 3a/1a4; 3HAKOMCTBO C MOHSITUSMH 3aKOH OOJIBIITUX YUCET, METO/Ibl BRIOOPOYHBIX
HCCIICIOBAHUM; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YKCEN B
MIPUPOJIHBIX U OOIIIECTBEHHBIX SIBICHUSX;

[1.18 ymenue omepupoBaTh MOHATHUAMH: TOUKA, MpsSMasi, TMIIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yTOJ, ABYTPAHHBIA YroJ, TPEXTPAHHBIN yroJ, IepECEKaroIuecs,
NapajuieIbHbIE U CKPEIIMBAIOIIUECS NPSMbIC, NapaJUIEIbHOCTD U MEPIEHANKYIIIPHOCTD
IPAMBIX M IJIOCKOCTEM, YroJl MEXAY NPSMBIMH, YIOJl MEXAY NMPSIMON U IJIOCKOCTBIO,
YIOJd MEXJy IUIOCKOCTSIMU; YMEHHUE MCHOJB30BAaTh IPU PEIIECHUU 33]a4 H3yYEHHBIE
GbakThl M Teopembl IUJIAaHUMETPUHU; YMEHHME OLEHUBATh pa3Mepbl OOBEKTOB B
OKPYXaIoIlleM MHUpPE; YMEHHE ONEPUpPOBATh IOHATHAMHU: MHOTOIDAHHHK, CEYEHUE
MHOTOTPaHHHMKA, TNPAaBUJIbHBIM MHOTOIpAaHHUK, TMpU3Ma, MOupamuiaa, ¢urypa ¥
MOBEPXHOCTh BpALICHUs, IWIMHAP, KOHYyC, Iap, cdepa, pa3BepTKa IOBEPXHOCTH,
CeYeHUs KOHyca M LWIMHIApA, NMapajulesIbHblE OCH WM OCHOBAHUIO, CEUYEHHUS IIapa,
IJIOCKOCTh, Kacarowmasica cdepbl, LHWIMHIpA, KOHYCa; YMEHUE CTPOUTh CEUYEHUE
MHOTOIPAaHHMKA; YMEHHE M300pa’kaTb MHOTOI'PAHHUKH W MOBEPXHOCTH BpAICHUS, UX
CEYEHHS B TOM YHCJIIE C TOMOILBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSTh CBOMCTBA
r€OMETPUYECKUX (PUTYp, CaMOCTOATENbHO (POPMYIMPOBATH ONpPEAENICHUS N3y4aeMbIX
¢buryp, BbLABUTATh TUIIOTE3bl O CBOWMCTBaX M MPHU3HAKAX T'€OMETPUYECKUX (Uryp,
000OCHOBBIBaTh WJIM ONPOBEpPraTh MX; YMEHHUE MPOBOJUTH KJIaCCHUPHUKANUIO (PUTYP TIO
pa3IMYHBIM NPU3HAKAM, BBITOJIHATH HEOOXOAUMBIE TOTIOJIHUTEIbHBIE TOCTPOCHHUS;

[1.19 ymenue cBOOOHO OMEpUPOBATh MOHITHUSAMU: IJIOMATL (GUTYPHI, 00BEM (UTYPHI,
BEJIMYMHA YIJIa, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHE MEXIY MPSIMBIMHU,
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PaCCTOAHNEC MCIKAY IIJNIOCKOCTAMMU, IJIOIIA/Ib c@epm, Iomanab MOBECPXHOCTHU MUPAMHBI,
IIPU3MBbI, HWJIWHAPA, KOHYCA, IIapa; YMCHUC HAXOAUTb OTHOIICHHC 00BEMOB HO,Z[O6HBIX

buryp;

I[1.20 ymeHue onepupoBaTh MOHATUSMU: IBUKEHUE, TAPAILJICIbHBINA IEPEHOC, CHMMETPUS
Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpPeoOpa3zoBaHUsl MOJ00MS, MOAOOHBIE
(burypsl B MpOCTPAHCTBE; YMEHHE PACIIO3HABATH PaBHbBIE U MOJA00HBIE (QUTYPHI, B TOM
YuCJe B MPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHUE HUCIOJIB30BATH F€OMETPUUYECKHE
OTHOIIICHUS; HAXOIUTh T€OMETPUUECKUE BEIUUUHBI (JJIMHA, YTOJI, TJIOIIA/lb, 00bEM) HpH
pEIICHUH 3a7a49 U3 IPYTUX YIYCOHBIX IPEIMETOB U U3 PEaTbHOU KU3HH,

[1.21 ymenue cBOOOIHO ONEPUPOBATH MOHITUSIMHU: MIPSIMOYTOJIbHASI CHCTEMA KOOPIMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha 4YHUCIJIO, PA3J0KEHUE BEKTOpa MO 0a3ucy, CKaJspHOE IPOU3BEICHUE,
BEKTOPHOE ITPOU3BEACHUE, YTOJI MEXKYy BEKTOPAMHU; YMEHHE UCITOIb30BaTh BEKTOPHBIN U
KOOPJMHATHBIN METOJT JIJIsl pEILICHUsI TEOMETPUUECKHX 3a/1a4 U 3a/1a4 U3 APYTUX y4eOHBIX
IIPEMETOB; ONEPUPOBATH MOHATUSAMU: MaTtpuua 2x2 u 3X3, ONpeAesnTeNb MaTpPHIIbI,
IF€OMETPUYECKUM CMBICII OIIPEICITUTEIS;

[1.22 ymeHnue MonenupoBaTh pealibHble CUTYallud Ha SI3bIKE MAaTEMAaTHKHU; COCTABIIATH
BBIPAXEHUs, YPABHEHUS, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4d, UCCIIEI0BATh
IIOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM ammnapara ajireOpbl, MHTEPIPETUPOBATH
IIOJIy4YECHHBIA  pe3yJIbTaT, CTPOUTb MAaTEMaTUYECKUE MOACIM C  IIOMOIIBIO
r€OMETPUYECKHUX MOHITUI U BEJTUYUH, PELIATh CBA3aHHBIE C HUMU IIPAKTUYECKHE 3a/1a4H;
COCTAaBIAAITh BEPOSATHOCTHYIO MOJIETb M HHTEPIPETUPOBATH ITOIYYECHHBIA DPE3YNIbTAT;
pemarh IMpUKIaJHbIE 3aJa4d CPEACTBAMM MATEMAaTHYECKOIO0 AHAIM3a, B TOM YHCIIE
COLIMAJIBHO-PKOHOMHYECKOT0 ¥ (PU3UYECKOTO XapaKTepa;

[1.23 ymenue BBIOMpATh MOAXOMSANIMA W3YYCHHBIH METOA JUIsl PEIIeHUs 3aauH;
MOHUMAHUE 3HAYUMOCTH MATEMAaTHUKM B M3YyYEHHHM MPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHWM; YMEHHE PACIO3HABAaTh IPOSBICHUE 3aKOHOB MATEMAaTUKHU B
HUCKYCCTBE, YMEHUE MPUBOJAUTH ITPUMEPHI MATEMAaTUUYECKUX OTKPBITUHA POCCUMCKON U
MHPOBOM MAaTEMaTUYECKOW HAYKH.
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5. COAEPKAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue Coaep:xanue yueOHOro Marepuasia u ¢opMbl OpraHu3anuu
pa3/iesioB M TeM NAesITeIbHOCTH 00YYa0LIUXCS

Pa3znea 1. Anredpa u HayaJ1a aHaIM3a

Tema 1. Harypaneubie u uenbsle uucna. [lpumenenue npusnakos
Yucna u derumocmu yeavix uucen, HOJ u HOK, ocmamkogé no mooyiuio,
BBIMHUCICHHS aneopumma Eexnuoa ona pewenus 3a0au 6 yenvix yuciax.

Pannonanpabie unciia. OOBIKHOBEHHBIE U JECSITUYHBIC POOH,
MPOLICHTHI, 0ECKOHEYHBIC MTEpUOAUIECKUe Ipoou. [Ipumenenue opobeti
U NPOYEHmMos 0 peulerusi NPUKIAOHBIX 3a0ay U3 pa3IUYHbIX OMpacietl
SHAHUU U PealbHOU HCUZHU.

JlevicTBuTeNnpHBIE umMciia. PalmoHanbHblE M UPpALMOHAJIBHBIE
yrcia. ApudMeTHYeCKre OIepaluu ¢ ACHCTBUTEIbHBIMU YHCIIAMU.
Monynp neHCTBUTENBHOTO 4YMClIa U ero cBoicTBa. [IpubnmxEnHbie
BBIUMCJICHUS, NIpaBUa OKPYIJIEHUs, IPUKUJIKA U OLIEHKa pe3yibTaTa
BBIYMCJICHUU.

KowmrinekcHble yncna. Anredpanyeckasi U TPUTOHOMETpHUYECKast
(hOpMBI 3aIUCH KOMILIEKCHOTO 4Yhclia. ApU(PMETHISCKHE OTICPAIIHH C
KOMIUJISKCHBIMH uHncliamMu. 300pakeHue KOMIUIEKCHBIX 4YHCeN Ha
KOOpAMHATHOU TiIockocTH. @opmyna Myaepa. Kopuu n-oti cmenenu
U3 KomnliekcHoeo uucna. Illpumenenue KoOMNIEeKCHbIX uucen OJis
peutenus Qu3uUYecKux u ceomempuyeckux 3a0adu.

CrenneHb ¢ LeIbIM IIOKasarteiaeM. bunom  Hwvromona.
Hcnonvzosanue nooxoosuell popmvl 3anucu 0etcmeumeibHblxX Yucei
0151 peuterust NPaKmu4eckux 3a0a4d u npeocmaesieHuss OaHHbIX.

ApudmeTnyeckuii KOpEeHb HATypaJdbHOH CTENEHW U €ro
CBOMCTBA.

Crenenb ¢ palMOHAJIBHBIM IIOKa3aTelleM U €€ CBOICTBa;
CTENEHbC JICHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudm uywncna. CsoiictBa norapudma. JlecsTuaneie u
HaTypalbHbIE JOTapu(MBbl.

IpakTuyeckasi padora. [[eiicTBus ¢ NpUOIMKEHHBIMUA BEIMYUHAMU
IIpakTnyeckas padora. JlelicTBUs HaJ KOMIUIEKCHBIMH YUCIIaMU
IIpakTuyeckas padora. [[eiicTBUs CO CTETICHIMU

IIpakTyeckas padora. JlelicTBus ¢ KOPHAMHU

IIpakTuyeckas padora. Onpesaenenne gorapudma

IIpakTnyeckass padora. CpoiictBa norapudmon. Ilepexon k HOBOMY

OCHOBAHHIO
Tema 2. ToxaecTBa W TOXIACCTBEHHBIC IMpeoOpa3oBaHUs. Y paBHEHHE,
Ypasuenus u KOpPEHb YpaBHEHHUs. PaBHOCUIIBHBIE YypaBHEHUs M YpaBHEHMUS-
HEpaBEeHCTBA cneactBus. HepaBeHCTBO, pelnieHne HEpaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U APOOHO-pAIIMOHATBEHBIX
YPaBHEHUM W HEPABEHCTB. MHo2ouneHbl Om O0OHOU NepeMeHHOU.
Jenenue muocounena Ha muoz2ounen ¢ ocmamxom. Teopema besy.
Mnoeounenwr ¢ yervimu xosgpgpuyuenmamu. Teopema Buera.
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[IpeoOpa3oBaHusi YUCIOBBIX  BBIPAKECHUN, COJEPIKAIINX
CTENEHU Y KOPHHU.

Hppauunonaneuble ypaBHEeHUs. OCHOBHBIE METOAbl PELICHUS
VppPalHOHAIBHBIX YPaBHCHUH.

[lokazarenbHbie ypaBHeHHs. (OCHOBHBIE METOJbl PEUICHUS
MOKa3aTeIbHbIX YPaBHEHUM.

[IpeoOpa3oBaHne BBIPAKEHHH, COIAEpXKAIIUX JIOTapU(PMBI.
Jlorapudmuyeckne ypaBHeHUs. (OCHOBHBIE METOIBI  PEIICHUS
Jorapu(MUYECKUX YpaBHEHUI.

Pemienne cucrem JUHEWHBIX ypaBHEHUU. MaTpuiia CUCTEMBI
JMHENHBIX ypaBHeHUU. Onpenenurenb MaTpuubl 2 X 2 u 3 x 3, ero
FeOMETPUYECKUN CMBIC W CBOWCTBA; BBIYHCICHUE €ro 3HAauYeHUS,
IIPUMEHEHHUE OIPEIEIUTENs] JUIsl PELIEHUsS CHUCTEMbl JIMHEHHBIX
ypaBHEHUU. Peuwienue npuxkiaoHvix 3a0ady ¢ HOMOWDBIO CUCEMbl
JUHEUHbIX ypasHeHuu. Hccnedoeanue nocmpoeHHou Mooeiu ¢
NOMOWbI0 Mampuy u onpeoeiumerell.

Cucrema U co8oKynHOCmMb YpPaBHEHMI U  HEpPaBEHCTB.
PaBHOCHIIBHBIE CHCTEMBI W CHCTEMBI-CIICICTBUsA. PaBHOCHUIIbHBIE
HEpaBEHCTBA.

OcHoBHBIE METOIbI peteHus MOKa3aTeIbHBIX u
JorapuMUYECKUX HEPABEHCTB.

OcCHOBHBIE METOJbl PEILICHUS UPPALUOHAJIBHBIX HEPABEHCTB.
OCHOBHBIE ~ METOABI  PEUIEHHUS] CHUCTEM U COBOKYNHOCHeU
pauOHAJIIBHBIX, HPPALUOHAIBHBIX, I1OKa3aTeIbHbIX u
Jjorapu(MHUYECKUX yYpaBHEHUH.

Ypaenenusa, mnepasencmea u cucmemvr ¢ napamempamu.
Ilpumenenue ypaeuwenuu, cucmem u HEPAGEHCME K PEUleHUIO
MamemMamudeckux 3a0ay u 3a0ay u3 pasiuyHbix obaacmeti HAYKU u
PeanvbHOU JCU3HU, UHMepnpemayus NoJY4eHHbIX pe3yibmanos.

Tlocmpoenue  mamemamuueckux  mooeneu  peaibHOU
cumyayuu ¢ nomMowblo ypaeHeHuli u HepageHcms. IIpumenenue
YpasHeHUull U HepageHCme K pPEeuleHuto Mamemamudeckux 3a0ad u
3a0a4 U3 paziuyHsvix obaacmell HaAyKu U peaibHOU HCUSHU.

IIpakTnuyeckass padora. PemieHne panMoOHaNBHBIX UM JpOOHO-
palOHaIbHBIX YPABHEHUM

IIpakTuyeckas padora. Penenne nppallnoHaIbHBIX ypaBHEHUI
IIpakTnyeckas padora. PenieHue nokazareabHbIX YpaBHEHUM
IIpakTuyeckas padora. Pemenue norapudmMuueckux ypaBHEHHUM
IIpakTnyeckas pabGora. Pemenue cucTeM ypaBHEHUH METOIOM
MTOJICTAHOBKH U CIIOKEHUS

IIpakTuyeckass padora. Pemenue cucreM JHHEHHBIX YpaBHEHUMH
MeroqoM Kpamepa

IIpakTyeckas padora. PeneHne pa3nuuHbIX BUJAOB HEPABEHCTB
IpakTuyeckass padora. ['paduyeckoe pelieHHe CUCTEM YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM
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Tema 3.
DOyHKUUM U rpadpuku

dOyHKIUsA, cnocoObl 3amaHus (GyHKIUUA. B3aumHO oOpaTHBIC
¢yukauu. Komnosumus ¢yukmuit. 'paduk pyHKIHN. D1emMeHTapHbIe
npeobOpa3zoBaHus TpaduKOB (YHKITUHA.

OGnacTp onpeeseHus 1 MHOXKECTBO 3HaUeHUH ¢pyHKumnu. Hymmn
¢ynknauu. IIpomMexyTKHM 3HAKONMOCTOSHCTBA. YETHBIE W HEYETHBIC
¢byukuuu. Ilepuogmueckne ¢GyHKIUU. [IpoMeKyTKM MOHOTOHHOCTH
¢yHknuu. MakcumMymbl M MHHHUMYMBl GyHKIuu. HaunOonmbmiee u
HavMEHbIIIee 3HAaYCHUsI (PYHKIHMH Ha MPOMEKYTKE.

Jluneiinas, kBaapaTHYHas W JPOOHO-JIMHEHHAs (QyHKIIHH.
DjieMEeHTapHOE HCCIe0BaHUE U MOCTPOCHUE MX IpaUKOB.

CrenenHas QyHKIUS C HATYpaJIbHBIM H IIEJIBIM MToKa3aTeseM. Eé
cBorictBa U rpaduk. CoiicTBa U rpaduK KOpHS N-OM CTEMEHM Kak
(GyHKIMN OOpaTHOM CTENEHU C HATYPAJIbHBIM ITOKa3aTelIeM.

[TokazarenbHast u norapudmuyeckass GyHKIIMU, UX CBOWCTBA U
rpaduku. Hcrnonb3zoBanue rpapukoB (YHKIMH JUIsi  pelieHus
YPaBHCHUU.

DYHKYUOHANIbHBIE 3A8UCUMOCMU 8 PedlibHblX Npoyeccax u
saenerusx. I paguku peanvhvix 3a8ucumocmel.

I'padpux  komnosuyuu ¢ynxyuii. I'eomempuueckue 06pasvl
ypasHeHull U HepageHcms Ha KOOPOUHAMHOU NIAOCKOCHU.

Tpuronomerpudeckas OKPY>XHOCTb, OTIpe/ICIICHHE
TPUTOHOMETPHUYECKUX (QYHKIHUH uncioBoro aprymenrta. Cumnyc,
KOCHHYC, TaHI'€HC, KOTaHI'€HC YMCJIOBOro aprymeHTa. OCHOBHBIE
TPUTOHOMETPHUUECKHE (hopMyIIBL IIpeoOpazoBanue
TPUTOHOMETPHUUYECKHUX BBIPAKESHUH.

Tpuronomerpuueckue ¢GYHKIUH, UX CBOHWCTBA U rpadukw.
ApKCHHYC, AapKKOCMHYC M apKTaHF€HC YHCJIOBOIO apryMEHTa.
Pemienne TpUroHOMETPUYECKNUX yPaBHEHUH.

OT100op KOpHEHW TPUTOHOMETPUUECKUX YpPaBHEHUU C MOMOIIBIO
TPUTOHOMETPUYECKON OKpY>KHOCTH. PemieHne TpUroHOMETPHUYECKUX
HEPaBEHCTB.

I'pagpuueckue memoovl pewienus ypasHeHUuli U HepageHCms.
I'paguueckue memoowr pewenus 3a0au ¢ napamempamu.

HUcnonvzoseanue zcpagurxos ¢yuxyuii 0ns  uccieoo8arus
npoyeccos u 3a8UCUMocmell, KOmopbvle 803HUKAIOM NPU peueHul
3a0au uz Opyaux yueOHbIX npeomMemos U peaibHOL HCUSHU.

IIpakTnyeckas padora. IIpeoGpazoBanus rpadukoB
IIpakTuyeckas padora. Penienne nokazareiabHbIX HEPABEHCTB
IIpakTnyeckas padora. Pemenue norapupMuuecKux HEPaBEHCTB
IIpakTnyeckas padora. Paqnannas Mepa yriia. 3aBUCUMOCTb MEXY
CHUHYCOM, KOCHHYCOM ¥ TAHT€HCOM OJIHOTO M TOTO k€ yria. @opMyiibl
cioxxeHusi. QopMyIbl IBOMHOTO yria

IMpakTuueckasi pagora. Penienue ypaBHeHuii C0S X=a, Sin X=a
IIpakTnyeckas padora. Pemenue ypaBHeHui tg X=a u apyrux
TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB
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Tema 4.

Hauana
MaTeMaTHYeCKOro
aHaJIN3a

IlocnemoBaTenbHOCTH, CIOCOOBI 3aJaHus
OCJIEIOBATECILHOCTEH. Meton MaTeMaTHYCCKOU UHOYKIIWH.
MOHOTOHHBIE W OIrpPaHUYEHHBIE IIOCJIEIOBATEIbHOCTU. Hcmopus
B603HUKHOBEHUSI MAMEMAMUYECKO20 AHANIU3A KAK AHAAU3A OeCKOHEYHO
MAJIbIX.

Apudmernyeckas 1 reoMeTprUUecKas mporpeccuu. beckoneuno
yObIBaromiasi reoMmerpuueckas nporpeccus. Cymma OECKOHEYHO
yOBIBaloOlIe  TeOMETpUUecKoil  mporpeccud.  JIMHEHHBIT U
DKCIIOHEHIIMAJIBHBIN poCT. Uucno e. QPopmyna cnodcHvlx npoyeHmos.
Hcnonvzoseanue npozpeccuu  Oni  pewleHus  peaibHblX — 3a0a4
NPUKIAOHO20 Xapakmepa.

HenpepbiBuble ¢yHKIMHM M WX CBOiicTBa. TOUYKM pa3phiBa.
Acumntorsl rpadukoB pyHkimii. CBoHCTBa (PyHKIIMI HEMPEPHIBHBIX
Ha oOTpe3ke. MeToa HHTEPBAJIOB Ui PELIEHUS HEpPaBEHCTB.
Ilpumenenue ceoiicme Henpepvl8HbIX QYHKYULL O peuleHus 3a0ady.

[lepBas u BTOpass mnpousBoaHble (QyHKIUU. OnpeneneHue,
reoMeTpUYeCKU U (U3NUYECKUM CMBICT MPOU3BOJHON. YpaBHEHHE
KacaTelabHON K rpaduky (QyHKIUU.

[IpousBonHbie sneMeHTapHbIX QyHKIHH. [Ipon3BogHAsS] CyMMBI,
MIPOU3BEICHUS, YaCTHOTO W KOMITO3UIINU (PyHKITHHN.

[IpumeHeHue MPOM3BOJHONW K UCCIENOBaHUIO (YHKIMI Ha
MOHOTOHHOCTh M JKCTpeMyMmbl. Haxoxnenue ©HauOoJbIIEro u
HaMMEHBIIEro 3HAYeHU HENpepbIBHON (DYHKIIMU Ha OTpE3Ke.

[IpumeneHnue MPOU3BOIHON JJISI HAXOXKJICHUS HAWIYYIIEro
peleHusT B TMPUKIAAHBIX 3aJadax, JIsi OMpEeAeieHUs] CKOPOCTH U
YCKOpEHHUs TpoIlecca, 3aJJaHHOro (HOpMYIJIOH WIH TpaduKOM.

IlepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  IE€PBOOOPA3HBIX.
IlepBooOpa3uble 3nemeHTapHbIX GyHKUMM. [IpaBuna HaxoxaeHUS
MepBOOOPA3HBIX.

Hurerpan. ['eomeTpruuecknii CMbICIT MHTErpana. Beraucienue
onpenenéHHoro nHrerpana no ¢opmyne Herotona — JleliOHuna.

[Ipumenenue uHTErpaia sk HaXOXKICHUS TUIOIAAEH MIOCKUX
¢buryp 1 o0bEMOB reOMETPUIECKUX Tell.

Ilpumepor  pewenuii oughepenyuanvHvix  ypagHeHUl.
Mamemamuueckoe Mooenuposanue pearbHulx NPOYecco8 ¢ NOMOWbIO
oughpepenyuanvHvix ypasHeHu.

IIpakTyeckas padora. MeTtoq nHTEpBaAIOB

IIpakTuyeckas padora. Beruucienue npon3BoaHBIX

IIpakTnyeckas padora. BerurcieHre Npon3BOIHBIX CIOXKHBIX (DYHKIIMN
IIpakTuyeckas padora. YpaBHeHHE KacaTelbHOU. Beiuncienue BTopoit
MIPOU3BOJHOMN

IIpakTuyeckasi padora. lccnenopanue Ha MOHOTOHHOCTh U
AKCTPEMYMBI

IIpakTuyeckas padora. Haubonbiee 1 HauMeHbllee 3HaUEHNE
(GyHKLIUHU Ha OTpe3Ke

IIpakTuyeckas padora. Beruncienue nepBoodpas3Hbix. Beraucinenue
HEOIPEAEIEHHOr0 HHTErpaia
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IIpakTyeckas padora. BeruncieHue onpeaeieHHOro HHTerpana.
Beruucnenue miomaznei miockux Gpuryp 1 00beMoB TeJl BpalleHUs

Tema S. MHoXxecTBO, omepalud HaJl MHOXECTBaMH M HX CBOWCTBA.
MHuoxecrBa un Hluarpammbel  Ditnepa —  Benna. [llpumenenue  meopemuko-
JIOrMKa MHOIHCECMBEHHO20 annapama OJis1 ONUCAHUSL PealibHblX NPOYeccos U
SAGNIEeHUL, NPU peueHuu 3a0ad U3 opyeux y4eoOHvix npeomemos.
Onpeoenenue, meopema, C80UCMBO  MAMEMAMUYECKO20
obvekma, cneocmaue, 00KaA3amenbCmeo, PAGHOCUNIbHbIE YPAGHEHUSL.
IpakTnyeckas padora. Onepanyu HaJ MHOKECTBAMH
Pa3nea 2. I'eomerpus
Tema 6.

IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

OcHOBHBIE TOHATHS cCTepeoMeTpur. Touka, npsimasi, III0CKOCTb,
npoctpancTBO. [loHsATHE 00 aKCMOMATHYECKOM  IMOCTPOCHHUU
CTEPEOMETPHUHU: aKCUOMBI CTEPEOMETPUU U CIICICTBUSI U3 HUX.

B3anmHoe  pacmosiokeHHWe ~ MPSAMBIX B MPOCTPAHCTBE:
MepeceKarolmecs, IapauielibHble W CKPEIIUBAIoIIUecs: MpsMBbIE.
[Ipu3naky ckpemmBaromuxcs npsAMbiX. [lapaiuienbHOCT NIPAMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE: MapalijieibHbIC MPSIMbIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSIMBIX; NAPAICIBHOCTD MPSIMOM U IIJIOCKOCTH.
[TapannenbHOE U IEHTPAIBLHOE MPOESKTUPOBAHKE, H300pakeHue Guryp.
OcCHOBHBIE CBOMCTBA MApAILICIBLHOTO TpoeKTUpOoBaHus. M3o0pakeHnne
buryp B mnapauieNbHONM MPOEKIHUH. YTIbl C COHAIPABICHHBIMU
CTOPOHAMH; YTOJI MEXK1y IPSIMBIMH B TIpocTpaHcTie. [lapamnenbHOCTh
IJIOCKOCTEN: TapalijieJibHble IIJIOCKOCTH; CBOWMCTBA TMapaijieidbHbIX
miockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH:
TEeTpadap, Napajulesenunes; MOCTPOCHUE CEYSHUM.

[IeprienAUKyIAPHOCTH IIPSIMOU 54 IUIOCKOCTH:
IEPIIEHANKYJISIPHBIE MpsIMbIE B IIPOCTPAHCTBE, MpsIMbIE
NapajuieabHble W NEPHEHIMKYJSIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, TE€OpeMa O IPsIMOU
MEePNEHAUKYJISIPHON IIIOCKOCTH. OpTOroHalabHOE MPOEKTHUPOBAHMUE.
[lepnieHauKyIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH,
paccTosiHMEe OT MpPAMON 10 IIOCKOCTH, MpoeKuus ¢GUrypbl Ha
IJIOCKOCTb. IleprieH UKy IAPHOCTD IJIOCKOCTEH: MPU3HAK
MEPIEHINKYISIPHOCTH  JIBYX IUIOCKOcTer. Teopema o0  Tpéx
MEPIEHAUKYISApax. YTJIbl B IPOCTPAHCTBE: YIOJl MEXIY NPSIMON U
IUIOCKOCTBIO; ABYTPAHHBIN YTOJI, TMHEUHBIN YTroJI ABYTPAHHOIO yTJa.
Tpéxepannviti u muococpaunvle yeavi. (Ceolicmea NAOCKUX Yea08
MHozoepannozo yena. Ceoticmeéa naAOCKUX U O08Y2PAHHBIX Y208
mpéxepannoco yena. Teopemvl KOCUHYCO8 U  CUHYCO8  OA
mpéxzpannoco yaia.

[TapannensHOE U LIEHTPAIBHOE MPOSKTUPOBAHUE, H300pakKeHUE
¢uryp. OproronaipbHoe npoekTupoBanre. OCHOBHbIE CBOMCTBA
napajuiesIbHOro npoeKkTupoBanus. M3o0paxenue Guryp B
napaienabHoi npoekuuu. [Ipocreiiime npocTpaHCTBEHHbIE (PUTYPBI
Ha IJIOCKOCTH: TETpa’Ap, NapajieJIenune]l; HTOCTPOEHUE CEUYECHUM.
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IIpakTHyeckas padoTra. AKCHOMBI CTEPEOMETPUU U CIECACTBUS U3
akcuoM. [lapamnenbHocTh npsambIX. [TapaniaensHOCTh NpAMON 1
IJIOCKOCTH

IpakTnyeckas padora. Penienue 3a7a4 Ha TPUMEHEHUE TEOPEMBI O
TPEX MEPIECHIUKYIIpaxX

IlpakTuyeckasi padora. M3o0paxenue buryp

Tema 7.
BekTopbl u
KOOP/AUHATHI B
NPOCTPAHCTBE

IlonsATHA: BEKTOp B NIPOCTPAHCTBE; HYJIEBOM BEKTOp, JIMHA
HEHYJIEBOI'O BEKTOpPA; BEKTOPHI KOJUIMHEApPHBIE, COHAIPABICHHBIE U
IIPOTUBOIIOJIOKHO HAIPABJIICHHBIE BEKTOpPbL. PaBEHCTBO BEKTOPOB.
JIeiCTBHsL ¢ BEKTOpaMM: CIIOKEHHE M BBIUMTAHHE BEKTOPOB; CyMMma
HECKOJIBKUX BEKTOPOB; YMHOXXE€HHME BeKTOopa Ha uucio. CBoiicTBa
CIIOKEHHsI BEKTOpOB. (CBOMCTBA YMHOXKECHHUsS BEKTOpa Ha 4YHUCIIO.
ITonsATe kKOMIIaHapHbIE BEKTOPBI. lIpHU3HAK KOMIUIAHAPHOCTH TPEX
BekTOpoB. IIpaBwino mnapamnenenunena. Teopema o0 pa3iIOKEHUH
BEKTOpa II0 TPEM HEKOMIUIAHApPHBIM BeKkTOpaM. lIpsamoyrosbHas
CHCTEMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTOpa.
Paznosxxenne Bextopa o 6a3ucy. CBsizb MEXIy KOOPAUHATAMH BEKTOPaA
U KOOpAMHATaMu TOYEK. Yron Mexay Bekropamu. CkanspHoe
IIPOU3BEJICHUE  BEKTOPOB. BexkmopHoe ymHOdICeHUue B8eKmopos.
Ceoticmea eekmopHoz2o  ymHoduceHus. Koopounamno-eexmophuwiii
Memoo npu peweHuu 2eoMempuvecKux 3a0adu.

IIpakTnyeckas padora. Koopaunartel BeKTOpa
I[IpakTuyeckas padora. CxajasipHOE MPOU3BEICHUE BEKTOPOB
IIpakTuyeckas padora. PaccTosHue MeXy 1ByMsl TOUKaMU

Tema 8.
MHOrorpaHHuKHa

Bunbl MHOrOrpaHHUKOB; pa3BEPTKa MHOrorpaHHuka. Ilpusma:
N-yrojpHas Ipu3Ma; NpsiMasi U HAKJIOHHAas NPU3MbI; OOKOBasi U
MOJIHAsl MMOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsiMoOyroJyibHbINA
napajjiejienunes; W ero cBoWcTtBa. Kpamuatiwue nymu Ha
nogepxHocmu MHO202DAHHUKA. Teopema Oiinepa.
Ilpocmpancmeennas meopema Ilughacopa. Tlupamuaa: N-yromapHas
NMpaMu/ia; MpaBUJIbHAs U yceu€HHas nupamuisl. CBolicTBa pédep u
OOKOBBIX  IpaHeM  MOpaBWIbHOH  NHUPaMUJBIL. IIpaBunbHBIE
MHOTOTPAHHUKH: MNpaBWIbHAsi OpU3Ma M NpaBWJIbHAS MUPAMMUIA;
NpaBWJIbHAs TPEYroJjibHas MUpPaMUJia U IpaBUWIbHBIN TeTpas’ap; KyO.
IIpencraBieHne O NOpPaBUIBHBIX ~ MHOTOTPAaHHHUKAaX:  OKTa’p,
JOJIEKAIP U MKOCAdIP.

Cummempus 6 npocmparHcmee. JleMeHmvbl CUMMEMpPUU
npasuivHblx  MHoz2oepannukos.  Cummempus 8  NPAGUILHOM
MHO202pAHHUKE:  cCUuMMempus  napaiieienuneod, CUMMempusl
NPABUTLHBIX NPUSM, CUMMEMPUsL NPAGUNLHOU NUPAMUObL.

Brruncnenue s1eMeHTOB MHOTOT'PaHHHUKOB: péOpa, TUaroHaiy,
yribl. [lnomanas OGOKOBOI MOBEPXHOCTM U TIOJHON IMOBEPXHOCTH
NpsIMOM  MpHU3MBI, IUIOLIAJb OCHOBaHMI, TeopemMa O OOKOBOM
TMOBEPXHOCTH TIpsiMOM mpu3Mbl. [Lmomanbs OOKOBO# TTOBEPXHOCTH U
IIOBEPXHOCTH IIPABUIIBHOM TUPAMU/IbL, TEOPEMA O ILIOIIAAN YCEUYEHHON
MMUPaMUIBI.

HOCTpOCHI/IC CeUCHUH MHOT'OI'paHHHUKOB. Mertoapl MHOCTPOCHUA
CCUCHHH: METOoA CJIEOOB, Memoo GHYMPEHHE2O NPOEeKmMupoeaHusl,
memoo nepernoca ceKymed njiockocmu.
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IpakTuyeckas padora. HaxoxeHue 37€MEHTOB U TUIOLIAAN
HOBEPXHOCTHU IPU3MBI

IIpakTnyeckas padora. HaxoxieHue 31eMEHTOB U IIOLIAIN
HOBEPXHOCTH IMUPAMU/IbI

IIpakTnyeckas padora. IloctpoeHue ceueHuit

Tema 9.
Tesa BpameHus

[lonsaTHs: 1OUIMHAPUYECKAass MOBEPXHOCTb, KOHHUYECKast
IIOBEPXHOCTb, cthepuueckas IIOBEPXHOCTD, oOpa3ytomiue
noBepxHocTeil. Tena BpallleHUs:: LMWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacrosnoxenue chepsl 1 INIOCKOCTH;
KacaTeJIbHasl IUIOCKOCTh K cdepe. M300pakeHne Tea BpalleHUs Ha
miockocTu. Pa3Béprka mummHApa UM KoHyca. Cummerpus cdepsl u
niapa.

O6BEM. OcHOBHEBIE CBOICTBa 00BEMOB Te. Teopema 00 00béMe
HNPSIMOYTOJIFHOTO Tapajulelienuiesa 1 cieacTBus u3 He€. OO0béM
NpsIMOM M HAKJIOHHOW NPU3MBI, LUIWHAPA, MUPaMUIbBl U KOHYCa.
O0BEM mIapa ¥ MIAPOBOTO CETMEHTA.

KomOunamuu Tten BpalieHuss U MHOrorpaHHukoB. [Ipusma,
BIMCaHHAasl B LIWJIMHJAP, ONMMCaHHAs OKoJio nuiuHapa. [lepeceuenue
cepsr u mapa ¢ mockocTeio. Kacanwe mapa u chepsl III0CKOCTHIO.
[TonsiTue MHOTOrpaHHUKa, OMUCAHHOTO OKOJIO cdeprl, cdepsl,
BIIMCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BpPALICHUS.

[Inomanpk MOBEPXHOCTH IUJIMHIpA, KOHYcCa, IUIOMAIb chepsl
ueé yacrei.

[MTono6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, ILIONIAACH
MOBEPXHOCTEH TOMOOHBIX ¢uryp. Ilpeobpazosanue nooodus,
comomemus. Pewenue 3a0au Ha NIOCKOCMU C UCNOJb30BAHUEM
cmepeomempuieckux mMemooos.

IMpakTuueckasi padora. HaxoxkIeHWe JJIEMEHTOB U IUIOMIAAN
MIOBEPXHOCTH IMIMHPA U KOHYCA

IMpakTuueckast paGora. HaxokaeHWe SIEMEHTOB U IUIOIIAAN
HOBEpXHOCTH mapa (cdepbl)

IMpakTuueckasi padora. BrruncieHne 00bEMOB MHOTOTPAaHHHKOB W
KPYTJIBIX T

Tema 10. Jeuoicenusi npocmpancmea. Omobpadicenus. Jeudgxcenus u
JABuikeHus1 B pasencmeo ueyp. Obwue ceoticmea OsudiceHull. Buowvl ousicenuii:
IPOCTPAHCTBE Napaiieibhblil.  NePeHoC, YEeHMPAIbHAsL CUMMempuUsl, 3epKalbHAs
cummempus, nogopom 6okpye npamou. IlIpeobpazoearus noooobus.
Ilpsamas u cghepa Diinepa.
Pa3nen 3. BepoATHOCTBH M CTATHCTHKA
Tema 11. BunapHbIil cyyaliHbIM ONBIT (MCHBITAHUE), YCIEX U HEeyJaua.
Kom0Ounaropuka He3zaBucumele wucneiTanus. Cepusi HE3aBUCHMBIX MCIBITAaHUN 110
nepBoro ycriexa. llepectanoBku u Qakropuan. Yucino codeTaHuid.
Tpeyronsuuk Ilackans. @opmyna 6uHoma HpioToHa.
IIpakTuyeckas padora. Pa3mernieHus: u nepecTaHOBKU
IIpakTnyeckas padora. Coueranus. bunom HeroToHa
Tema 12.

DJIeMEeHTBI TeOpHH
rpagos

I'pad, cBa3ubIil rpad, mytu B rpade: nukisl U nenu. CTeneHb
(BaneHTHOCTH) BepunHbL. ['padpl Ha miuockocTu. [lepeBbs.
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Tema 13.
CoObITHS,
BEPOSITHOCThH

CrnyyaiiHple SKCHEPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS.
DneMeHTapHble CcOObITHS (MCXOnbl). BeposATHOCTH CiiydalHOTO
coObITUsI. BIM30CTh YacTOThI U BEPOSITHOCTH cOObITHI. CiyuyaliHble
OIBITHl C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.

Oneparuu  HaJ COOBITHSIMH: TIepecedeHHne, OOBEAUHCHUE,
MPOTHBOIOJIOKHBIE  cOoObITHA. Jlmarpammer  Dinepa.  Ddopmyna
CIIOKEHUSI BEPOSITHOCTEN

VYcioBHass BEpOSTHOCTb. YMHOXKEHUE BEPOSITHOCTEH. /[lepeso
cayuatinoeo skcnepumenma. Gopmyna nonnoit BepostHocTu. Dopmyna
baiieca. HezaBucumbie coObITHS.

Cepust He3aBUCUMBIX HCTIbITaHui bepuymmu. Cayyatinwiii 6b160p
U3 KOHEUHOU COBOKYNHOCMIU.

IIpakTHyeckast padora. Pemenne npoctelmmx 3aaa4y Ha onpeaeIeHIe
BEPOSTHOCTH coObITHi. PellieHne 3a1a4 Ha BEpOSITHOCTh CYMMBI U
MIPOU3BEICHUS COOBITHIA

IIpakTnyeckas padora. Beruricienne BEpOsSTHOCTEH COOBITHI 1O
dbopMynaM nosHOM BeposTHOCTH, baiieca u bepnysiu

Tema 14.
Cayualinbie
BeJIMYMHBI

CnyuvaitHas  BenuuuHa.  PacrmpeneneHue  BEpOSITHOCTEM.
[wnarpamma  pacnpenenenusa.  Onepauuu  Haj — CIly4alHBIMU
BEeJIMUMHAMU.  Dbunapuas  cayuainas — 6eiuvuHa. ITpumepsl
pacripeielieHui, B TOM YUCJIe T€OMETPUUECKOe U OMHOMHUAIBHOE.

Coemecmuoe pacnpeoenenue O08YX  CAVYAUHBIX — BEIUYUH.
He3zasucumvie ciyuatinvie genudunbil.

Maremaruyeckoe OXXKHUIAHUE CIly4aliHOU BEJIMYUHBI
(pactipenenenusi).  [lpumepvl  npumeHeHus — MamemMamuieckKo2o
oxcudanusi (cmpaxoeanue, nomepes). Mamemamuueckoe odxcudanue
OuHapHou ciydauHol eerudunsvl. MaTeMaTH4ecKoe OXKHAaHUE CYMMBI
CIIy4alHBIX BEJIWYMH. MaTeMaTHYECKOE OKHUJIAHHE T€OMETPUYECKOTO
1 OMHOMUAJILHOTO paclpeieIeHUN.

Jucnepcusa U CTaHAAPTHOE OTKJIIOHEHUE CIYYalHON BEJTMYMHBI
(pacnpenenenust). /Jlucnepcusi OuHApHOU  CAYYAUHOU — BEUYUHDBL.
MaremaTndeckoe OXHUIaHWE TPOW3BEACHUS W JUCIEPCUS CYMMBI
HE3aBUCHMBIX CIy4allHbIX BeJIMYMH. Jlucnepcus M CcTaHZapTHOE
OTKJIOHEHWE OWHOMHAIIBHOTO  pacnupenenenus. Jucmepcuss wu
CTaHJIapTHOE OTKJIOHEHUE I'eOMETPUUYECKOr0 paclpeiesieHHs .

Henpepuvienvie cayuainvie eenuuunvl. I[lpumepwvi. Pynxyus
NJIOMHOCMU 8EepOSIMHOCMU  PACHPeOeleHUsL. Pasnomepnoe
pacnpeodenerue u e20 ceoucmea. 3aoavu, nNpugooswue K
noxkazameibHOMy — pacnpedeienuro.  3adayu,  npugodawjue K
HOPpMANbHOMY pacnpeodenetuto. PyHKyus nIOMHOCMU 8ePOSMHOCU
noKazamenbHo20 pacnpeoenenus, dyukyus naAOMHOCMU
8EpPOSIMHOCMU HOPMATILHO2O0 pachnpeodeneHus. YHKyus na1omHoCmu u
CBOUCMBA HOPMATILHO20 PACHPEOeNeHUs..

IlocnedosamenbHocms  OOUHOUHBIX HE3AGUCUMBIX COOBIMUIL.
3adauu, npusoosawue Kk pacnpedenenuro Ilyaccona.

Kosapuayus o0eyx cayuauinvix eenuuun. Koagguyuenm
aunetinou koppenayuu. Coemecmuvle HAONOOEHUs O8YX GEIUYUH.
Boibopounuiii kosghpuyuenm xoppensayuu. Paznuuue mexncoy TuUHetiHoU
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C853bI0 U NPUYUHHO-CAeOCMBEeHHOU c65a3bi0. Jlunelinas pezpeccus,
MemoO HAUMEHbUUX K8AOPAMO8.

IIpakTuyeckas padora. Pemenue 3a1au Ha 3aMUCh pacipeieeHus
JCB. Beruncnenue xapakrepuctuk JJCB

IIpakTuyeckas padora. Pemienue 3a1a4 Ha TEOMETPUYECKOE U
OMHOMHUAIBHOE pacIpeieIeHUs

IIpakTuyeckas padora. Pemienue 3a1a4 Ha TEOMETPUYECKOE U
OMHOMHUAIBHOE pacIpeieICHHs

Tema 15.
IlousiTHe 0 3aK0HE
00JIBIINX YHCE]

Hepasencmeo Yebviwmésa. Teopema Yebviwésa. Teopema
beprnynnu. 3axkon 6onvuiux uucen. Boioopourwslii Memoo ucciedos8anull.

Tema 16.
9J1eMeHTBI
MaTeMaTH4YeCcKoM
CTATHCTHKH

['enepanbHass COBOKYIIHOCTh M cClly4aiiHas  BBIOOpKa.
3HaKOMCTBO C BBIOOPOYHBIMU XapaKTepucTuKamMu. O1ieHKa CpeTHero
U JUCIEPCHHM  TEHEPAbHOW  COBOKYITHOCTH C  ITOMOIIBIO
BBIOOPOYHBIX XapakTepucTUK. OIeHUBaHNE BEPOSITHOCTEH COOBITHIA
10 BBIOOPKE.

Cmamucmuueckass  eunomesa. Ilpoeepka  npocmeuiuiux
2UNOmMe3 ¢ NOMOWDBIO CBOUCME U3)VUEHHbIX PACHPEOeleHUL.

IIpakTuyeckas padora. [locTtpoeHre BaprallMOHHOTO psiAa U MOJIUTOHA
4yacToT. Pacuer OTHOCUTENbHBIX YaCTOT

IIpakTuyeckas padora. Pacuer 4nCIOBBIX XapaKTEPUCTUK BHIOOPKHU.
[TocTpoeHre THCTOTPpaMMBbI OTHOCUTEIIBHBIX YacTOT U rpaduka
SMIUPHUUECKON QYHKIIMH pacrpeeieHus

IIpakTuyeckas padora. Pacyer 4rCIOBBIX XapaKTEPUCTUK BBIOOPKH.
[TocTpoeHue rucTorpaMmMbl OTHOCUTENBHBIX YacTOT U rpaduka
IMIUPUIECKON PYHKIIMU pacripeIeTICHIS
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6. TEMATHUYECKOE INTAHUPOBAHMUE 110 YYHEEHOMY IIPEAMETY

° HaumenoBaHue pa3jesioB U TeM Bcero | Jlexuus | IlpakTuyeckue
n/n padoThI
1. | Yucna u BeIYUCIICHUSA 18 6 12
2. | YpaBHEHUs W HEPAaBEHCTBA 22 6 16
3. | ®ynkiun u rpaduku 18 6 12
4, | Havana maTeMaTuyeckoro aHajamn3a 24 8 16
5. | MHuoxecTBa M JIOTHKA 4 2 2
6. | IIpsMbIe 1 IITIOCKOCTH B IPOCTPAHCTBE 10 4 6
7. | BekTopbl U KOOpJMHATHI B MPOCTPAHCTBE 8 2 6
8. | MHororpaHHUKH 8 2 6
9. | Tena BpamnieHus 8 2 6
10. | JIBuKeHus: B IPOCTPAHCTBE 2 2 -
11. | KomGuHaTopuka 6 2 4
12. | DnemenTH TeOpUUTPAdOB 2 2 -

13. | CobObITHS, BEPOSITHOCTD 6 2 4
14. | CnyyaiiHbple BEJIMUMHBI 10 4 6
15. | TlonsiTue 0 3aKOHE OOIBIINX YUCEI 2 2 -
16. | DnemMeHTHl MaTEMATHUYECKON CTATUCTUKHI 8 2 6
17. | Koncynpranus 8 - -
18. | Utoro 164 54 102

[Tpu peanuzanuu conepkanus o01e00pa3oBaTeIbHON yueOHOTO MpeMeTa
OVIIL.03.Y «Maremaruka» B npeaenax ocsoerust OIIOIT CITO na 6a3e 0CHOBHOTO
o0111ero oOpazoBaHus ¢ MOJydYeHHeM cpeanero oomero oopazosanus [I1CC3:

Buj yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMbl 220
B TOM 4mcJIe:

TeopeTudeckoe o0ydeHne 54
IIPAKTUYECKHE 3aHSITHS 102

J'Ia60paTOpHLIe 3aHATUA

y4eOHBIM IJIAHOM
HE MPEyCMOTPEHBI

KOHCYJIbTaIIHs 8
camocTosTellbHas paboTa 48
IIpome:xxyTouyHast arTrecranus B popMe dJK3aMeHa 8
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7. YA EBHO-METOANYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUME ITPOI'PAMMBbI YYEBHOI'O ITPEJIMETA
7.1. Onucanue mamepuanvbHo-mexHuuecKou 0azvl, HeOOX00UMOU 0113
ocyuiecmenenus 00pa3oeamenbHo20 npoyecca

HanmeHoBaHHe cielMAJIbLHBIX OcHAIlIEHHOCTH cHenmuaJbLHBIX
Ne n/mm NoMelleHU U NoMelleHu A5 noMeleHu ) | noMemeHu  aJsd
CaMOCTOSITEJIbHOM PadOThHI CaMOCTOSITEJIbHOM PadoThI

Kabuner maremarnueckux qucuumiug; | 1./locka yueOnas

ayAUTOPUS ISl TPYNIIOBBIX U 2.Pabouee mecTo npernoaaBaTess
UHIUBUAYAIBHBIX KOHCYJIbTALUH, Tekymero | 3.KomiuiekT yueOHoM Mebenn Ha 25 yerl.
KOHTPOJISI U IPOMEKYTOUHOM aTTeCTalUH. 4.Harnsnuelie mocoous
4140586, 5.I1nakaTel TEMAaTUYECKHUE
1. AcTpaxaHckas 0071acTb, 6.IlepeHocHO MyJIbTUMEUITHBIN
r. AcTpaxasb, KOMILIEKT
p-H JIeHUHCKUM, 7.KanbKkynsTopbl — 25 1IT.

yi. Tatumesa, 1. 18a,
otax 2, moMmemenne Ne 10

KaOuner nns camocTodTenbHOU paboTh 1. KommuiexT yueOHo#t mebenu Ha 50 uer.
414056, 2.KoMIIeKT yueOHO-HarIsJHbIX TOCOOUI
AcTpaxaHckasi 00J1acTh, 3.Komnerotep - 8 mr.
2 r. AcTpaxaHb, 4.CraruoHapHbIit MYJIbTUMEAUNHBIN
p-H JIeHMHCKNUH, KOMIUIEKT

yi. Tatumiesa, a. 18a,
aTax 2, momemeHue Ne7

7.2. Pekomenoyemasa numepamypa (u3 gpedepanvnozo nepeuns)
@) OCHOBHAsA yueOHan Tumepamypa:

1. Anumos III.A., Konsrun FO.M., TkaueBa M.B. u ap. Marematuka: airedpa u
Hayaja MaTeMaTUYeCcKOro aHajau3a, reoMeTpusi. Anredpa W Havajla MaTEeMaTHYECKOTO
aHaymza. 10—11 kmaccel (0a30BbIi ¥ yrIyOJIeHHBIH ypoBHH). — M., 2024, — 464c. -

ISBN: 978-5-09-118682-6.

2. Atanacsu JI.C., byty3oB B.®., Kagomues C.b. u ap. Matematuka: anredpa u
Hayaja MareMaruueckoro ananuza. ['eomerpus. ['eomerpus (6a30BbIi U yriTyOJIeHHBIN
ypoBHH). 10—1 1xmaccel. — M., 2024. — 288c. - ISBN: 978-5-09-120159-8.

0) OoonontnumenvHan yyeonan iumepamypa:

1. Anekcanapos, A.J[. Maremaruka: airedpa ¥ Hadajlla MaTEMaTHYE€CKOTO
ananu3za, reometpus. ['eomerpus. 10-11 knaccel: yueOnuk / A.Jl. Anekcanapos, JLLA.
Bepnep, B.U. Peokuk. — M.: U3gatensctBo «llpocBemenney, 2020. — 257 c¢. — ISBN:
978-5-09-062551-7 / - TekcT: HEMOCPEACTBEHHBIH

2. Mopakosu4, A.I'. AnreOpa u Hauana maTemMaTudeckoro anaiusa. 10 kmacc: B 2
g, Y. 1. YueOHuk 15 ygammxcs oO1eo0pa3oBaTeNbHbIX yUpexaeHu (mpodribHbIN
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ypoBenb) / A.I'. Mopakosudy, [1.B. Cemenos. - M.: Muemo3suna, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - TekcT: HENOCPEACTBEHHBIH

3. Mopakosuu, A.I'. AnreOpa 1 Havyana MareMatudeckoro anaiusa. 11 kmacc: B 2
gy, Y. 1. YueOHuk ans ydammuxcs o01eo0pa3oBaTeNbHbIX YUpeKACHUN (MIPOPUIBHBIMA
ypoBesb) / A.I'. Mopakosuy, [1.B. Cemenos. - M.: Muaemo3una, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - TekcT: HENOCPEACTBEHHBIMH

4. Mopakosud, A.I'. Anrebpa 1 Hauaja MmaTeMaTrudeckoro ananuza. 10 kimacc: B 2
y. Y. 2. 3ajayHuKk A5 ydammxcs o01ieo0pa3oBaTeIbHbIX yupexaeHu (mpoduiibHbIN
ypoBenb) / A.I'. Mopakosuu, J1.O. Jlenumesa, JI.W. 3BaBuu [u ap.] - M.: MueMo3uHa,
2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - TekcT: HemoCpeACTBCHHBII

5. Mopakosuu, A.I'. Anre6pa u Hayara MmaTeMaTudeckoro ananausa. 11 kmacc: B 2
y. Y. 2. 3ajayHuKk A5 ydammxcs o01ieo0pa3oBaTeIbHbIX yupexaeHu (mpoduiibHbIN
ypoBenb) / A.I'. Mopakosuy, JI.O. Jlenumiena, JI.WU. 3BaBuy [u ap.],- M. : MueMo3uHa,
2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - TekcT: HEMOCPEACTBCHHBII

6. boromonoB H. B. IlpakTuueckue 3aHsaTust mo marematuke B 2 4. Yactp 1:
yueOHOe  mocobue A CpEIIHETro poecCUOHATBEHOTO obpasoBanust /
H. B. boromonoB. — 11-e uza., nepepad. u non. — MockBa: U3natensctBo IOpaiiT,
2021. — 326 c. — (IlpodeccuonansHoe oOpa3zoBanue). — ISBN 978-5-534-08799-4. —
Texkct: anexrponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470650

7. boromonoB H. B. Ilpakthueckue 3aHATHS MO Marematuke B 2 4. Yactp 2:
yueOHoe nocodue JUISt CPEIHETO mpodeccuoHanbLHOTO obpazoBanus /
H. B. boromomnoB. — 11-¢ uza., nmepepad. u mon. — MockBa: M3narenscTBo HOpaiir,
2021. — 251 c. — (IlpodeccuonansHoe oOpa3zoBanue). — ISBN 978-5-534-08803-8. —
Texct: anexrponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470651

8. Marematuka B OTKpPBITOM KOJUIEHKE [ DNEKTPOHHBIN pecypc] Pesxkxum goctyna:
http://www.mathematics.ru

9. Mlumaues, B. C. Hauana Beiciieit Mmarematuku : yduebHoe mocodbue / B. C.
[MumaueB. — 5-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 384 ¢. — ISBN 978-
5-8114-1476-5. — Texkct: snekTpoHHbIH // JlaHb: 31EKTPOHHO-OMOIMOTEYHAs] CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexkum pgocTyma: Il aBTOPH3.
MOJIb30BATEIIEH.

8) nepeuens yueOHO-MemoOUUecKo20 odecneueHus:

1. Meroaudyeckoe MOCOOME MO TEOPUU BEPOATHOCTEM M MaTeMaTUYECKOM
craructuke. CocraButens Yykanona JILA.

2) uHmepHem-pecypcol:
0) 271eKMmpPOHHO-0UOIUOMEUHBIE CUCHEMDbL:
1. DnexTponHo-OoubaHMOTEeYHast cucteMa «IPRbooksy (http://www.iprbookshop.ru/)

2. OOpazoBarenbHO-U3AATENbCKUN TIeHTp «Akagemus» (http://www.academia-
MOoScow.ru /)
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8. OCOBEHHOCTH OPTAHMU3ALIMN OBYUYEHMUS 1JIs1 UHBAJINIOB "
JIMI] C O'PAHUYEHHBIMUA BO3ZMOXKXHOCTAMMU 3TOPOBbA

JUia  oOydaromuxcss M3 YWCiIa WHBAIUAOB U JIMIl C OrPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3/I0pOBbS HA OCHOBAHUS MMCbMEHHOTO 3asiBJICHUS YUEOHBIN MpeaMeT
OVIIL.03.YV «Matematuka» pealn3yercsi C y4eTOM OCOOEHHOCTEH MCUXO(PU3UUYECKOTO
pPa3BUTHS, WHIUMBHUIYAIbHBIX BO3MOXXHOCTE M COCTOSHHS 3/I0pOBbsl (Hanee —
WHJIUBUAYAJIBHBIX OCOOCHHOCTEH).
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9. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHS YYEBHOI'O

INPEAMETA
Pe3yabTarnl 00yyeHus Kon IIpoBepsiemble @®opMbI U METOAbI
(TMYHOCTHBIE, IPeIMETHbIE, pe3ya YMeHUS U 3HAHUS KOHTPOJISA M OLleHKH
MeTanpeaMeTHbIe) bTaTO pe3yJbTaToOB 00y4YeHU s
B Texkymmit | [IpomexyTo
KOHTPOJIb YyHas
aTTecTaIus
JIMYHOCTHBIE:
chOpMHUPOBAHHOCTh  TpaxkaaHckou | JI1 @opMUPYIOTCA 3a CYET IOCTABJICHHBIX LEJIeH U
MTO3ULIUU o0yyJaromerocs KaK BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIIX
AKTUBHOTO U OTBETCTBEHHOI'O 4JI€HA
poccuiickoro oomecTBa
yMeHue  B3aumojeiictBoBatb ¢ | JI6 @OopMHUpPYIOTCSL 3a CYET IIOCTaBJICHHBIX LEJIEH H
COLIMAIIBHBIMM ~ HHCTUTYTaMH B BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
COOTBETCTBUHM C HX (QYHKIUIMH U
Ha3HAYCHUEM
c(hOpMHUPOBAHHOCTH poccuiickont | JI8 @opMUPYIOTCA 3a CYET IOCTABJIEHHBIX LEJIEeH U
IPaKJIaHCKOU UJEHTUYHOCTH, BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
MaTpUOTH3Ma, YBAXKECHHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTHU
nepen PoauHol, ropmoctu 3a CBOU
Kpai, cBoro Poauny, cBOHl s3BIK U
KYyJIbTYpY, HpOILJIOE U HACTOSIIEe
MHOTI'OHALIMOHAJILHOT'O Hapoja
Poccun
OCO3HaHu€ JAyXOBHBIX ueHHocTel | JI11 @opMHUPYIOTCS 3a CYET IOCTaBJICHHBIX LEJIeH U
POCCHICKOI0 Hapo1a BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
c(hOpMHUPOBAHHOCTh HpaBCTBeHHOTO | JI12 @opMHUPYIOTCS 32 CYET IOCTaBJIEHHBIX LeNed Hu
CO3HAHUS, STUYECKOTO OBEACHUS BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
OCO3HaHue JIMyHOro Bkiaga B | JI14 @opMHUPYIOTCS 3a CYET IOCTABJICHHBIX LEJIeHd U
MIOCTPOEHHE YCTONYHMBOIO OYIyIIEro BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
ACTETUYECKOE OTHOLIEHHuE K mupy, | JI16 @opMHUpPYIOTCS 32 CYET MOCTAaBJIEHHBIX LEJNed U
BKJIIOYAs 9CTETUKY ObITa, HAYYHOTO U BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHIIX
TEXHUYECKOTO TBOPYECTBA, CIOPTA,
Tpy/ia ¥ 00IIECTBEHHBIX OTHOIIEHUMN
chOopMUPOBAHHOCTH 3A0poBOoro | | JI20 @opMHUPYIOTCS 3a CYET MOCTABJIEHHBIX LeJed U
0€e301acHOro oOpasa KU3HHU, BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
OTBETCTBEHHOI'O  OTHOLIEHUS K
CBOEMY 370POBBIO
TOTOBHOCTh K Tpydy, oOco3HaHue | JI23 @opMUPYIOTCA 3a CYET MOCTABJICHHBIX LEJIeH |
IIEHHOCTH MacTepCTBa, TPy 10Jr00ue BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
HHTEpEC K pa3nuuHbeiM  cdepam | JI25 @opMUPYIOTCA 3a CYET MOCTABJIEHHBIX LEJIeH U
npodeccnoHaNbHON  AESITENFHOCTH, BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIIX
YMEHHE COBEpIIaTh  OCO3HAHHBIN
BeIOOp Oynymeir mpodeccun u
peanr30BbIBATH cOOCTBEHHBIC
YKU3HEHHbIE TIJIaHBI
TOTOBHOCTh W cHocoOHOCTh K | JI26 @OopMHUpPYIOTCSL 3a CYET ITOCTaBJIECHHBIX LEJIeH H

00pa3oBaHUIO M €aMOOOpPa30BAHUIO

BOCIIUTATCJIBHBIX 3a4a4 Ha 3aHATUAX
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Ha IIPOTSKCHUM BCEH JKU3HU

c(hOpPMHUPOBAHHOCTh AKOJOTHYECKOM | JI27 @opMUPYIOTCA 3a CYET MOCTABJICHHBIX LEJIeH U
KyJlbTYpbl, IIOHUMAaHHUE BIUSHUSA BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHUIX
COLIMAJIBHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IPUPOIHON
U COLUMAIbHOW Cpebl, OCO3HAHUE
100aIbHOTO xapaxkTepa
HKOJIOTHYECKUX MPoOIeM
IUIaHUpOBaHUE U  ocyuiectsieHue | JI28 @OopMHUpPYIOTCS 3@ CYET IIOCTaBJICHHBIX LEJIEeH H
JNEUCTBUM B OKpYXKarollell cpele Ha BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
OCHOBE 3HAaHUSA LieJIed YCTONYMBOTO
pa3BUTHS YEJIOBEYECTBA
c(hOpMUPOBAHHOCTH MUPOBO33peHUs, | JI32 @opMUPYIOTCA 3a CYET IMOCTABJIEHHBIX LEJIEH U
COOTBETCTBYIOIIETO COBPEMEHHOMY BOCITUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
YPOBHIO  pa3BUTUA  HayKu U
0011eCTBEeHHOM MIPaKTUKH,
OCHOBAaHHOTO Ha JHAJIOTE KYJIbTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecCTa B MOJUKYJIbTYPHOM
MHUpe
COBEpILICHCTBOBaHUE s3bIkoBOW M | JI33 @OopMHUpPYIOTCS 3a CYET IIOCTaBJICHHBIX LEJIEeH H
YUTATEIbCKOMN KYJbTYpbI KaK BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
CpPEACTBA B3aUMOAECHCTBUS MEXKIY
JIFOJIBMU U TTIO3HAHUSI MUpPa
OCO3HaHWE  IIEHHOCTHM  HayuHoil | JI34 @OopMHUpPYIOTCS 3@ CYET IIOCTaBJICHHBIX LEJIEH H
NEeSATEIbHOCTH, TOTOBHOCTH BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX
OCYLIECTBIIATH IPOEKTHYIO u
HCCIEAO0BATEIIbCKYIO  JIESITENIbHOCTD
WHIUBUAYAIBHO U B IPYIIE
MeTanpeaMeTHbIX:
caMocCTosITeNbHO (QopMynupoBaTh U | M1 UCIIOJIb30BaTh Pegepar OK3amMeH
aKTyaJIM3UpOBaATh npo0iemy, TEOPETHKO-
paccMaTpuBaTh €€ BCECTOPOHHE MHO’KECTBEHHBIN A3BIK
U S3bIK JIOTUKU JUIS
ONHUCaHUsl IIPOLIECCOB
U SIBJICHUU
yCTaHaBIIMBAaTh CYILLECTBEHHBINA | M2 IIPOBOJUTH Pegepar OK3aMeH
NPpU3HAK WA  OCHOBAaHMA  JUIA JIOKa3aTelIbHbIE IIpakTnuecka
CpaBHEHMs,  Kilaccupukauum U paccyXIeHuUs; g pabora
000011eHIS OOBSCHATH CpaBHEHUS
pe3ynbTaToOB
BBIYMCIICHHUI
BBISBIISTH 3aKOHOMEPHOCTH u | M4 COCTaBJIATh Pegepar OK3aMeH
MIPOTUBOPEUYUSI B PACCMATPUBAEMBIX MaTeMaTU4YECKHe
SIBJICHUSX MOJEeIn c
HCITOJIb30BAaHUEM
CBONCTB
T€OMETPUYECKHUX
duryp, ux
HCCIIEI0BATH u
UHTEPIPETUPOBATH
pe3yIbTaThI
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BBISIBJIATh MPUYMHHO-CJIEJICTBEHHBIE | M12 | cocTaBIAThH u | Pedepar DK3aMeH
CBA3M M AaKTyaJIM3UpOBaTh 3ajady, oneHuBaTh pasHbIMU | [IpakTnyecka
BBIIBUTATh THUIIOTE3y €€ pEIlIEHus, crocobamu g pabora
HaxOJIUTh apryMeHThI JUTSL BBIPAKECHUS u
JI0Ka3aTeNNbCTBA CBOMX npasononodue
YTBEPK/ICHUH, 3a/1aBaTh MapaMeTpbl pe3ynbTaTOB
U KpUTEPUU PELICHUS
aHaJIM3UPOBATh IMOJy4YeHHBbIE B Xoa¢e | M13 | unTEepnipeTHpoBaTh [IpakTnuecka | Dx3aMeH
pelieHns  3ajaud  pe3yJIbTaThl, CBOICTBA B KOHTEKCTE | s paboTa
KPUTHUYECKH OLICHUBATh ux KOHKPETHOU
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH IIPAKTUYECKON
M3MEHEHUE B HOBBIX YCIIOBUSIX CUTyaluu
yMETb  INepeHocuTh 3HaHus B | M17 | pemare mnpukinagnsie | [Ipaktudecka | Dx3aMeH
[I03HABATEIIBHYI0 U MPAKTUYECKYIO 3aJauM, CBsI3aHHBIE C | s paboTa
00JIaCTH KU3HEACATEIILHOCTH U CCJIEJOBAaHUEM
XapaKTEPUCTUK
IIPOLIECCOB
yMETh MHTErpUpOBaTh 3HaHUsA u3 | M18 | ymers Pedepar DK3aMeH
Pa3HbIX IPEeIMETHBIX obsacTei OpUEHTUPOBATbCA B
pa3IMYHBIX
MCTOYHUKAX
uHpopmanuu,
KPUTHYECKU
OLICHUBATh u
MHTEPIPETUPOBATH
uHpopmMaruro,
M0JIy4aeM Yo u3
pa3IMYHBIX
HCTOYHUKOB
BIaJE€Th  HaBbIKaMu  noaydeHus | M21 | rotoBHOCTH u | Pedepar OK3aMeH
nH(}OPMAaLINY U3 UICTOYHUKOB Pa3HbIX CIIOCOOHOCTh K
THUIIOB, CaMOCTOSITEIILHO CaMOCTOSITENIBHOM
OCYIIECTBIATh  IOUCK,  aHaJM3, MH(OpPMaLIOHHO-
CUCTEMATU3ALMI0 U MHTEPIPETALHNIO II03HABATEIbHON
nH(pOpPMalUK Pa3IMYHBIX BUJOB U JeSITEIbBHOCTH, YMETh
¢dbopM npescTaBiIeHUs OpUEHTUPOBATbCA B
pa3IMYHbIX
HCTOYHUKAX
uH(popMaluuy,
KPUTHYECKH
OLICHUBATh "
MHTEPIPETUPOBATH
uH(popMalLIo,
MI0JIy4aeM YO0 u3
pa3IYHbIX
VCTOYHUKOB
CO37aBaTh TEKCThl B pPa3au4HbIX | M22 | KpUTHYECKH Pedepar DK3aMeH
dopmarax ¢ ydyeToM Ha3zHAUCHUS OLICHUBATh u
nH(pOpMalLIUY U 1IeJIEBON ayIUTOPUH, MHTEPIPETUPOBATH
BbIOMpas  ONTUMAJbHYIO  (GOpMYy UH(OpMaLHIO,
MIpe/ICTaBICHUS U BU3YyaTH3aUU MOJIy4aeMyIo u3
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Pa3InYHbIX

HCTOYHUKOB
OLICHUBATh JIOCTOBEPHOCTH, | M23 | ymeTh Pedepar OK3aMeH
JETUTUMHOCTh  MH(popManuu, ee OpUEHTUPOBATbCA B
COOTBETCTBHUE IIPaBOBBIM u pa3IMyYHbIX
MOPaJIbHO-3TUYECKUM HOpMaM HCTOYHUKAX

uHpopManuy,

KPUTHYECKH

OLICHUBATh u

MHTEPIPETUPOBATH

UH(OpPMaLHIO,

II0JIy4aeMYI0o u3

pa3IMyYHbIX

VCTOYHUKOB
OCYILECTBIATh KOMMYHHKaIMiO BO | M26 | ymers nponaykTuBHO | IIpaktnuecka | Dx3ameH
Bcex chepax KU3HU obmarbcs u | s pabora

B3aUMOJICVICTBOBATh B

IIPOLIECCE COBMECTHOU

JIeSITEJIbBHOCTH
BIAJeTh pa3IMYHbBIMU crocobamu | M28 | ymers npoaykTuBHO | Pedepar OK3aMeH
OOIIEHUS ¥ B3aUMOICHCTBHS oOurarbest u | [Ipaktnuecka

B3aMMOJIEIICTBOBaTh B | s paboTa

MPOLECCE COBMECTHOM

JIESTEIIBHOCTH,

YUUTBHIBaTh MO3ULUU

JpYTHMX  y4aCTHHKOB

JIeSITEJIbBHOCTH
apryMEHTUPOBAHHO BeCcTH auaior, | M29 | ymers yuutsiBath | [IpakTnuecka | Ok3ameH
YMETh  CMATYaTh  KOH(QIIMKTHBIC MO3ULUU Apyrux | s pabora
CUTyaluu Y4aCTHUKOB

JeSITeJIbHOCTH,

3P PEeKTUBHO

paspemarb

KOH(JIUKTBI
pa3BepHyTO U JoruyHo w3jarath | M30 | BmageTh s3bIKOBBIMU | Pedepar DK3aMeH
CBOIO TOUYKY 3peHus c cpenctBamMu - ymenue | IIpaktnuecka
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJCTB SACHO, JIOTMYHO U | 5 paboTa

TOYHO M3J1araTb CBOKO

TOUKY 3peHus,

UCII0JIb30BaTh

aJIeKBaTHBIE

A3BIKOBBIE CPEACTBA
IIOHUMAaThb 51 ucnoas3oBath | M31 yMeTb MNpoaykTuBHO | [IpakTnuecka | Dxk3ameH
IIPEUMYIIECTBA KOMaHIHOU " o0mmaTkest u | s paboTa
MHIUBUAYAIBHON paboThI B3aUMOJICVICTBOBATh B

IIPOLIECCE COBMECTHOM

JIESITEIIbBHOCTH
IpUHMMATh  Leau  coBMecTHOM | M33 | ymers mnpoayktuBHO | IIpakTnuecka | Ox3aMeH
NeSTeIbHOCTH, OpPraHU30BBIBATH U oOuaTbest u | g1 pabota
KOOpAMHUPOBaTh  ACUCTBHUA IO B3alMOJIEIICTBOBATh B
JOCTUKEHHUIO:  COCTaBJIATH  IUIaH IIPOLIECCE COBMECTHOM

JEUCTBUN, paclIpencisaTbh polu ¢

ACATCIIBHOCTH,
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y4eTOM MHEHUM Y4aCTHUKOB YUUTBIBATH  TO3ULIUH
o0CyXXIaTh pe3yJbTaThl COBMECTHOM JpYruX  y4YaCTHUKOB
paboThI JESITEIIBHOCTH
OLICHMBATh KAYE€CTBO CBOETO BKIaaau | M34 | Bimagets  HaBblkamu | [Ipaktrnuecka | Dx3ameH
KaXJIOTO YyYacTHHMKAa KOMaHJbl B MO3HABaTEJIbHON s pabota
o0 pe3ynbTaT o pedaexcun KaK
pa3paboTaHHBIM KPUTEPUSIM OCO3HaAHUs
COBEPILAEMBIX
JIEUCTBU u
MBICJIUTEJIbHBIX
IIPOLIECCOB, ux
pe3ynbTaTOB u
OCHOBAaHMWM, TpPaHHUIL]
CBOEr0  3HAHUSA U
HE3HaHMUS, HOBBIX
MTO3HABATEJIbHBIX
3alad M CPEeACTB HX
JIOCTH>KCHHUS
CaMOCTOSITEJIbHO COCTaBNATh IiaH | M39 | Bnagers  HaBblkam | [Ipaktuuecka | Dx3ameH
pelieHrus NOpodlIeMbl € y4ETOM MIO3HABATEJIbHON g paboTa
HMMEIOIINXCS PECYPCOB, COOCTBEHHBIX pednexcun Kak
BO3MOKHOCTEH U IIPEANOYTCHUI OCO3HaHUs
COBEPIIIAEMBIX
NEeUCTBUHI u
MBICJIUTEIIbHBIX
IIPOLIECCOB, ux
pe3ynbTaTOB u
OCHOBaHWM, TIpaHUIL
CBOEr0  3HAHHUS W
HE3HaHMUS, HOBBIX
MO3HABATEJIbHBIX
3aa4y U CpPEeACTB HX
JIOCTHOKCHHUS
JIaBaTh OLEHKY HOBBIM CUTYallUsIM M40 | Bmagets  HaBblkamu | [IpakTuuecka | Dx3ameH
OCO3HaHUsA HOBBIX | 5 paboTa
MTO3HABATEJIbHBIX
3alad M CPEeACTB HX
JIOCTH>KEHUSI
JeNIaTh OCO3HAHHBIN BbIOOD, | M42 | Bnamets  HaBblkamu | [IpakTuyecka | Dk3ameH
apryMeHTUPOBaTh ero, Opath MO3HABATEJIbHON g paboTa
OTBETCTBEHHOCTbH 3a PEIICHUE pednexcun KaK
OCO3HaHUs
COBEPIIIAEMBIX
JIEUCTBUN u
MBICJTUTEIIbHBIX
IIPOLIECCOB, ux
pe3yIbTaTOB u
OCHOBAaHMWM, TpaHHUIL]
CBOETO0  3HAHHUSA W
HE3HaHUs
OIICHUBAThH MPUOOPETEHHBIHN OIBIT M43 BJIaleTh ~ HaBblkaMu | [IpakTuuecka | Dx3aMeH
MO3HABATEJIbHON s paboTa
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peduekcun KaK
OCO3HaHUs
COBEpLIAEMBIX
NEeUCTBUHI u
MBICJIUTEIbHBIX
IIPOLIECCOB, HOBBIX
[103HABATEJbHbIX
3a7a4 U CpPEeACTB HX
JIOCTHOKCHUS
NpeJIMeTHbIX:
yMeHue ornepupoBaTh mnousTusmu: | 111 UCII0JIb30BaTh npu | Pegepar OK3aMeH
ONpeleeHue, aKCHUOMa, TeopeMa, peleHnn
CIIECTBUE, CBOICTBO, IPU3HAK, CTEPEOMETPUYECKUX
JI0KAa3aTelIbCTBO, PaBHOCHUJIbHBIE 3a1a4
(hOpMyIIMPOBKH; yMEHUE MJIaHUMETPUYECKHE
dhopmynupoBaTh oOpaTHOE u bakTel W METOJBI;
IIPOTUBOIOJIOKHOE  YTBEPIKJIEHUE, MIPUBOIUTH
MIPUBOAUTH MIpUMEPBI u JI0OKa3aTelIbHbIE
KOHTPIIPUMEPHI, UCIIOJIb30BATh paccyk/ieHus B XoJe
METOJi MaTeMaTHUYeCKOW WHIYKIUU; pelieHus 3aaa4y
MIPOBOJIUTH JI0Ka3aTeJIbHbIE
paccyXJIeHHsl IpU PELICHUH 3a]ad,
OLICHUBATh JIOTUYECKYIO
MIPaBUIILHOCTb PACCYXKACHUIN
yMEHHE oOIepupoBaTh moHsAtusMu: | [12 pemats npocreimue | Pegepar DK3aMeH
MHOECTBO, MIOIMHOKECTBO, 3amauu, cBs3aHHble c | [IpakTmyecka
olepaluy  HaJg  MHOXECTBaMU; IIOHSITUEM MHOXECTBa, | sl paboTa
YMEHHUE HCIOIb30BATh TEOPETUKO- MIPUMEHSATH
MHOKECTBEHHBIA  anmapar  JUis MHOKE€CTBEHHBII
OMMCAHUsl PEATbHBIX MPOLECCOB M amnrmnapar JUTSt
SIBJICHUH TPU PEIICHUU 3a]1a4y, B TOM OTMHUCAHUsl peaTbHbIX
gucie M3 JAPYruX  y4eOHBIX IIPOLIECCOB
IIpeIMETOB
yMeHue onepupoBaTh mnoHsTusMmu: | [13 pemats npocteimue | [Ipaktuuecka | Dx3ameH
rpad, cBs3HBIN rpad, IepeBo, LUK, 3a/lauu, CBs3aHHBIE C | 5 paboTa
rpad Ha  TUIOCKOCTH;  yMEHHE noHsTHEeM rpada
3alaBaTh ¥  OIHKCHIBaThb  rpadsl
pa3IUYHBIMU crocobamu;
WCIIONB30BaTh rpadbl MpHU pelIeHUur
3a1a4
yMeHue CcBOOOJHO  omepupoBath | [14 pemate mnpocteimue | [Ipaktuuecka | Dx3ameH
MOHSATUSAMM: COuYeTaHue, KOMOHMHATOPHBIE g paboTa
MepecTaHOBKa, YMCIO COYETaHUH, 3aaun METOJIOM
4HCIIO NIEPECTAHOBOK; OuHOM nepebopa, a Takke C
HrproTona;  ymeHue  TpPUMEHSTH HCIIOJIb30BaHNEM
KOMOWHATOPHBIE (akThI " U3BECTHBIX (hOpMyI
paccyXIeHUs JUIsl pelIeHus 3a/1a4
yMEHUE ornepupoBaTh HoHATHAMU: | [I5 BBITIOJIHSTh Pedepar DK3aMeH
HaTypaJIbHOE YHCJO, IeJI0e YHUCIIO, apupMeTHIECKUX [TpakTruecka
OCTaTOK 10 MOAYJIIO, PAallHOHAIBHOE NeiCTBUH, TpuMeHss | s pabora
YICJI0, HUpPpALMOHAJIbHOE  YHUCIIO, BBIYHCIIUTEIIbHBIC
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MHO>KECTBA HAaTYpaJIbHbIX, IIEJIBIX, ycTpoiicTBa
palMOHAIBHBIX,  JEHCTBUTEIIBHBIX
qHCell; YMEHHME  HUCIOJIb30BaTh
IIPU3HAKHA JCIMMOCTH, HAaUMEHbIINN
o0mui jgenuTens W HauOoJbIIee
ob1iee kpaTHoe, anroput™m EBknnia
IIpY PEUIEHUM 3a/ay; 3HAKOMCTBO C
Pa3IMYHBIMU HO3ULIMOHHBIMU
CUCTEMaMHU CUHUCIICHUS
yMeHue cBoboaHO  omepuposats | I16 HaxoguTh  3HadyeHwus | [Ipaktuuecka | Ok3ameH
MOHATUSIMU:  CTENEHb C  LEJNbIM KOpHSI  HaTypalbHOM | s paboTta
[I0Ka3aTejIeM, KOPEHb HaTypaJbHON CTCIICHHU, CTENEHU C
CTENEHH, CTENEHb C PALMOHAIBHBIM paloHaIbHBIM
IIOKa3aTeseM, CTEIICHb c IIOKa3aTeseM,
JNEUCTBUTENBHBIM  (BELLIECTBEHHBIM) Jorapudma,
nokaszarenaeM, Jiorapupm  UHCIa; UCIIOJIB3YS pu
CUHYC,  KOCHMHYC M  TaHIEHC HE00X0IMMOCTH
IIPOU3BOJILHOIO YHUCIIA BBIUNCIIUTEIbHBIC
YCTPOMCTBA;
I10JIb30BATHCS
OLEHKOM W MPUKUJKOU
IpU  NPAKTHUYECKUX
pacuerax
YMEHHE oOIepupoBaTh mnoHsAtusaMmu: | I17 IIPOBOAUTH no | Pegepar OK3aMeH
TOXJIECTBO, TOKJIECTBEHHOE bopmynam u | [IpakTnuecka
npeoOpa3oBaHue, YPaBHEHHE, IIpaBUJIaM 1 pabora
HEPAaBEHCTBO, CUCTEMA ypaBHEHUH U npeoOpazoBaHus
HEPABEHCTB, PaBHOCHJIBHOCTD OyKBEHHBIX
YPaBHEHUW, HEPABEHCTB MU CHCTEM; BBIPAKECHU,
palyoHaNIbHbIE, HPpPAaLMOHAJIBHBIE, BKJIFOUAIOLIUI
MIOKa3aTebHbIE, CTETIeHHBbIE, CTENEeHH, paJMKalbl,
norapupmMuyUecKue, Jorapupmbl "
TPUTOHOMETPUYECKHE  YpaBHEHUS, TPUTOHOMETPHYECKHE
HEPABEHCTBA U CHCTEMBI; YMEHHE (GyHKLINU; BBIYUCIATD
pelarh ypaBHEHHs, HEPAaBEHCTBA U 3HAYEHUS YUCIIOBBIX U
CHUCTEMBI C TIOMOIIBIO PAa3JINYHBIX OyKBEHHBIX
MPUEMOB;  pellaTh  ypaBHEHUS, BBIpaXECHU,
HEpPAaBEHCTBA M CHCTEMBI  C OCYILIECTBIIASA
rapaMeTpoM; IPUMEHSTh YpaBHEHUS, HeoOXO0IUMBbIE
HEPABEHCTBA, WX CHCTEMBI IS MIOJICTAHOBKHU u
pelieHns MaTeMaTHMYecKUX 3ajad u npeoOpazoBaHus
3aJ]a4u U3 pa3In4YHbIX 00JacTel HaAyKU
Y peaJbHOU JKU3HU
YMEHHE OIEepUpoBaTh MoHATUAMU: | I18 CTPOUTh rpaduku | [Ipaktuuecka | Dk3aMeH
rpaduk byHKIUY, oOpartHast M3YYEHHBbIX (QYHKIH, | s paboTa
GyHKIMSA, KOMIO3UIMA (YHKIHUH, ONMCHIBATh 1o

TUHeWHas (YHKIOWS, KBaJIpaTU9IHAsS
¢byHKIMsA, cTeneHHas QYHKIUSA C
EJTBIM IIOKa3aTeJIeM,
TPUTOHOMETPUUYECKHE ¢byHKIMY,
oOpaTHbIE TPUTOHOMETPHUYECKHE

rpadguky u B
MPOCTEHIINX CIydasx
1o dbopmyne
MIOBEJIEHUE U CBOMCTBA
byHKIMIA
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¢byHKIuy, IOKa3arenbHast U
norapudmudeckas QyHKITUN; yMEHUE
CTPOMTD rpaduKu GbyHKIUH;
BBITIOJIHATH npeoOpa3oBaHUs
rpaduKoB PyHKIIHIA

KCIOJIb30BATh rpaduku npu | 119 CTPOUTH rpaduku | Pedepar DK3aMeH
HW3Y4YECHUU IPOLIECCOB u byHKIUI ¢ | IIpaktnuecka
3aBUCUMOCTEH, NPU PEIICHUM 3anad MCII0JIb30BaHNEM 1 pabora
U3 JIpYyruX y4eOHBIX MPEAMETOB U anmapara
3a]1a4 U3 peaJIbHOM KU3HU; BBIPAKATh MaTEMaTHYECKOT O
dbopmMynaMu 3aBUCUMOCTH  MEXIY aHaJINM3a; BBIUUCITH
BEJIMYHHAMHU ioniaau c
HCII0JIb30BaHUEM
nepBooOpazHoOr
yMEHHE olepupoBaTh mnoHsaTusmu: | I110 UCCIIEI0BATh [TpakTnuecka | Dx3aMeH
YEeTHOCTh (DYHKIUH, EPUOJUUHOCTh byHKIHN Ha | s pabota
¢byHKINH, OTrpaHUYEHHOCTh MOHOTOHHOCTb,
(GyHKIHMH, MOHOTOHHOCTh (YHKIIHH, HaXOJUTb
IKCTpeMyM (DYHKIIUHU, HAaNOOJIbIIee U HauOoJbIINe u
HauMEHblIee 3HaueHHe (YHKUUU Ha HAauMEHbILINE
IIPOMEXKYTKE; YMEHHE HPOBOJUTH 3Ha4YeHUs1  (YHKIUH,
uccieoBaHue QyHKIUU CTPOUTH rpaduku
byHKIMMA c
HCII0JIb30BaHUEM
anmnapara
MaTEMaTHYECKOT O
aHayiM3a
YMEHHE MCNOJIb30BaTh cBoiictBa u | I111 CTPOUTH rpaduku | Pepepar OK3aMeH
rpadukn  QYHKOMHA JUIS  peIIeHUs U3ydeHHbIX (QyHKUuH, | [IpakTruecka
YPaBHEHUI, HEPABEHCTB M 3anad C OIMCHIBATh o | s pabora
napaMeTrpamMu; — u300paxaTrb ~ Ha rpaduxy 51 B
KOOpJAWHATHON IUIOCKOCTH MPOCTEHIINX CIIydasx
MHOXECTBA DEIICHUM YpaBHEHHH, o bopmyie
HEPABEHCTB U UX CUCTEM MIOBEJICHUE U CBOICTBA
byHKIMMA
yMeHue cBoOomHO omepuposats | I112 npuMeHATh Gopmyisl | [IpakTruecka | Dx3ameH
MOHATUSIMHU:  T1OCJIEJJOBATEIBHOCTb, 3aJlaHus g paboTa
apupmeTnyeckast nporpeccus, apupMeTHUeCKol |
reoMeTpuyecKas nporpeccus, reOMEeTPHUUYECKOI
0ECKOHEUHO yOBIBaro1Iast IIPOrpeccui,
reoMeTpuyecKas MIPOrpeccusi; MocJe0BaTeIbHOCTEN
YMEHHE 3aJ1aBaTh
MOCJIEZI0BATEIBHOCTH, B TOM YHCIE C
MIOMOIIIBIO PEKYPPEHTHBIX (GOpMYII
yMeHue omnepupoBaTe noHsATUAMHA: | 1113 BBIYUCIIATH IIpakTnuecka | Dx3aMeH
HENPEPBIBHOCTh ¢byHKuuy, IIPOU3BOIHBIE u | s pabota
acUMNTOTHl  rpapuka  (QyHKUUH, epBooOpa3HbIe
nepBasi M BTOpas IPOU3BOJHAs AIIEMEHTaPHbBIX
¢byHKIUY, F€OMETPUYECKHI " GyHKIMH, HCIONB3YS
¢bu3nyeckuif CMBICT TPOU3BOJIHOM, CIIPaBOYHBIE
nepBooOpazHasi, OTpe/IeICHHBIN MaTepHuaIbl
UHTErpa, YMEHHE HaXOJUTh
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acUMIITOTBI  Trpaduka  (QyHKUUH;
YMEHHE BBIYHCIATH TPOU3BOAHBIC
CYMMBI, MPOU3BEJCHUS, YAaCTHOTO U
KOMITO3UIIMU  (YHKIMHA, HaXOJUTh
ypaBHEHHE KacaTeNbHOU K rpaduky

byHKIHMH

YMEHHE UCII0JIb30BaTh NpousBoanyto | [114 UCCIIEI0BATh Pedepar OK3aMeH
JUIL  UCCIIeAOBAaHUS (QYHKUUN, A byHKLIN Ha | [IpakTnuecka
HaXO0XACHHS HAUJTYYIIEro pELIeHUs B MOHOTOHHOCTb, g pabora
IPUKIAJHBIX, B  TOM  4YHCIE HaXOJUTb
COLIMAJIbHO-?KOHOMHUYECKUX u HauOOoJIbIINE u
busnyeckux 3a/1a4ax, JUIS HAaUMEHBILINE
OIpeeICHUS CKOpPOCTH u 3Ha4YeHUs1  (YHKUUH,
YCKOpPEHUS; HaxXOOUTh IUIOWAAH U CTPOUTH rpaduku
o0BeMBI  (UTYp C  TIOMOIIBIO byHKIUH c
UHTErpana; IMPUBOIUTH IIPUMEpPHI MCII0JIb30BaHNEM
MaTEeMaTHYeCKOr0 MOJIEIMPOBaHUs C anmnapara
IIOMOUIBIO niddepeHnnanbHbIX MaTEMaTHYECKOT O
yYpaBHEHUI aHaJINM3a; BBIUUCITH
ioniaan c
HCII0JIb30BaHUEM
nepBooOpa3HoO
yMeHHE omnepupoBaTh mnoHsatusMmu: | 115 [IPUMEHSATH [TpakTnuecka | Dx3aMeH
KOMIUIEKCHOE 4YMCJIO, CONPSKEHHBIE MaTeMaTUYECKUN 1 pabora
KOMIUIEKCHBIE YHUCJIa, MOAYIb U anmnapar K JAeUCTBUSIM
apryMeHT KOMIUIEKCHOIO  4YHCIIa, c KOMIUIEKCHBIMU
(dopma 3armmuch KOMIUIEKCHBIX YHCET YHUCIIaMH, MHCIIONb3YA
(reomeTpuyeckas, bopMyIbI
TPUTOHOMETPHUYECKAS U
anreOpanyeckas, ); YMETh
MIPOU3BOJIUTH apudmernyeckue
JEeNCTBUS c KOMIUIEKCHBIMU
YycllaMU;  NPUBOJIUTH  MPUMEpPHI
VICII0JIb30BAaHUsI KOMIUIEKCHBIX YHCEI
yMeHHe omnepupoBarh mnoHatusMu: | [116 NpUMEHSTh (GopMmynsl | Pedepar DK3aMeH
cpeaHee apupMeTHYECKOe, MEHaHa, K BbIuncieHuIo | IIpaktuuecka
HauOoJbIIEe " HaVMEHbIIIEE YU CIIOBBIX g paboTa
3HAUeHUs, pasMax, JuUcHepcus, XapaKTEPUCTHUK
CTaHJIApTHOE  OTKJIOHEHHWE  JUIS COBOKYITHOCTEH
ONMCAaHUS  YHUCJIOBBIX  JaHHBIX; CTaTUCTUYECKUX
yMEHHE HCCIIEI0BATh JAHHBIX
CTaTUCTUYECKUE JAaHHBIE, B TOM
quclie ¢ IPUMEHEHUEM IrpapuuecKux
METOJIOB M JJIEKTPOHHBIX CPEJICTB;
rpaguvecKku HCCIIEIOBATh
COBMECTHBIE HaOIr01eHUs c
MTOMOIIBIO AUArpaMM PACCEUBAHUS U
JINHEMHOMN PErpeccuu
YyMEHHE HaxoauTb  BeposTtHoctH | [117 BBIYUCIIATH B | Pedepar DK3aMeH
COOBITHIA c HCIIOJIb30BAHUEM npocredmux ciaydasx | [Ipakruuecka
rpadUyecKux METOJ0B; MPUMEHSThH BEPOATHOCTH COOBITHH | sl paboTa
Ui pemieHMst  3a7a4  (OpMYIIbI Ha OCHOBE IIOJICYETA
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CIIOKEHHS u YMHOXCHHSI
BEpPOSITHOCTEH, (OpMYTy TIOJHON
BEpOSATHOCTH, (Gopmyiny bepuymim,
KOMOWHATOpHBIC (PaKThl U (POPMYIIBI;
OIICHUBATh BEPOSATHOCTU PeaTbHBIX
COOBITUH;  yMEHHE  OINEpUpPOBAThH
MOHATHSIMH:  CTyJaifHas BETUYHMHA,
pacnpezeneHue BEPOSITHOCTEH,
MaTeMaTHYeCKOe OKUJ/IaHueE,
nucnepcus u CTaHJapTHOE
OTKJIOHCHHME CIy4alHON BEJIMYHHBI,
byHKIIUN pacnpeneneHus u
TUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 M HOPMAJIbHOTO
pacrpeeseHu; YMEHHE
HCIIOJIb30BaTh CBOWMCTBAa HM3YyUEHHBIX
pacripenienieHuit Ui pelieHus 3a1aq;
3HaKOMCTBO C TIOHSATHAMH 33aKOH
00IBIINX qucel, METO/IBI
BBIOOPOYHBIX MCCIICIOBAHNN; YMEHUE
MPUBOJIUTh TIPUMEPHI TPOSBICHUS
3aKOHa OOJIBIINX YHCEI B IPUPOTHBIX
1 OOIIECTBEHHBIX SBJICHUSX

qrcna UCXOJI0B.,
MpUMEHEHUsT (GopMyII
CIIOXKCHHUS u
YMHOXEHHS
BEPOSATHOCTEMN

YMEHHE OIEPUPOBATh IOHATUSAMU:
TOUKa, npsimasl, IJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, Iy,
IJIOCKUM yroJI, ABYTPAHHBIA Yroll,
TPEXTPAHHBIN yrou,
NepeceKaroInecs], MapajielbHble U
CKPEIMBAIOIINECS IpsIMBIE,
HapaIeIbHOCTh U
NEPNEHIUKYIAPHOCTh  NPSMBIX U
IJIOCKOCTEH, YroJl MeXAy IpsIMbIMHU,
yroJl MEXy NMPSIMOM U IIIOCKOCTBIO,
yroJl MEXIY IUIOCKOCTSIMH; YMEHHE
WCIOJIb30BaTh IMpPU pEIIeHUH 3ajad
u3yuyeHHble (aKkThl U TEOpPEeMbl
IUTAaHUMETPUHM; YMEHHUE OLIEHUBATh
pa3Mepbl 0OBEKTOB B OKpYXKarolleM
MHUDE; yMEHHE OTepupOBAThH
MOHATUSIMU: MHOTOI'PaHHUK, CEYEHNE
MHOTOTpaHHUKA, MpaBUJIbHBII
MHOIOTpaHHMK, IpU3Ma, MUPaMHIA,
¢durypa u MOBEPXHOCThb BpallEHUS,
WIMHAP, KOHYC, Imap, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUEHUS
KOHyCa W LWINHAPA, HapajieibHbIe
OCH MJIM OCHOBAHMIO, CEYEHHUs 11apa,
IUIOCKOCTh, ~ Kacaromasicst  chepsl,
UWIMH]Ipa, KOHYyCa; YMEHHUE CTPOUTH
CEUEHUE MHOTOTPaHHUKA; YMEHHE
n300pakaTh ~ MHOTOIPaHHUKH U

I118

HCII0JIb30BAaTh
peIIeHrn
CTEPEOMETPUUCCKUX
3a7a4
IJIAHUMETPUICCKHE
bakThl W METOJBI;
MPUBOIUTH
JIOKa3aTeJIbHEIC
pacCcyXJI€HUsS B XOJ€
penieHus 3aaa4y

npu

[IpakTryecka
g paboTa

DK3aMeH
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MOBCPXHOCTU BpallICHUA, UX CCUCHUA

B TOM 4YHCIE C  TIOMOIIBIO
QJIEKTPOHHBIX ~ CPEICTB,  YMEHHE
PUMEHSATH CBOIiCTBa
reOMETPUUYECKUX ¢uryp,
CaMOCTOATENILHO  (OPMYJIHPOBATH
OTpeNieNIeHus]  M3y4aeMbIX  Quryp,

BBIIBUTATh TMIIOTE3bI O CBOMCTBAaX U
MPU3HAKAX TE€OMETPUYECKUX (QUryp,
00OCHOBBIBaTbh WJIM ONPOBEPraTh UX;
yYMEHHUE MPOBOANUTH KIacCU(PUKAIIIIO
buryp no paziaMyHbBIM IpPU3HAKAM,
BBITIOJIHATh HEOOXO0TUMbIE
JOTIOJIHATENIbHBIE TIOCTPOCHUS

ymeHue cBoOomHo  omepuposats | I119 BbIUMCIATh Iiomanau | Ilpakruuecka | Dk3ameH
MOHATHSIMHM:  TUIOIIAAs  (QUTYPHI, u o0beMslI | s paboTa
o0beM (QUrypsl, BeJIMYMHA YIIIa, IIPOCTPAHCTBEHHBIX

paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, buryp

paccrosHue  MEeXAYy  MPSMBIMH,

paccTossHUE MEXAY IIOCKOCTSIMH,

TI0MIA/Tb cdepsl, TUTOIIATh

MOBEPXHOCTU MUPAMUABI, TPU3MBI,

LWIMHIpa, KOHYCa, lIapa; yMEHUue

HaxXoAWTh  OTHOIIEHHE O0BEMOB

110TI00OHBIX pUryp

yMeHue omnepupoBarh mnoHstusmu: | 1120 UCIIOJIb30BaTh npu | Pedepar OK3aMeH
JBHWKEHHE, IMapaJUICIbHBIN IIEPEHOC, peleHnu IIpakTnuecka
CUMMETpUS Ha IUIOCKOCTH M B CTEpeOMEeTpUYECKUX | s paboTa
IIPOCTPAHCTBE, IIOBOPOT, 3aj1a4

npeoOpa3oBaHus nojo0us, IUTAHUMETPUYECKHE

1o/100HbIE (PUTYPBI B MPOCTPAHCTBE; GakTbl W METOHBI;

YMEHHE paclo3HaBaThb pAaBHBIE U IPUBONUTH

noAoOHbIe (DUTYpPHI, B TOM YHCIIE B JIOKa3aTeJIbHbIE

IIPUPOZE, HCKYCCTBE, apXUTEKTYpE; paccykJIeHHus B XOJe

yMEHHE UCII0JIb30BATh pelieHus 3aaad

reOMETPUUECKHE OTHOLICHHSI;

HaXOJUTh reoOMeTpUYECKUe

BEJIMYMHBI (JUIMHA, YTOJI, IUIOLIAb,

o0beM) TIpU pEIICeHUH 3a7ad U3

JApyruxX y4eOHBIX NPEAMETOB U W3

peanbHON JKU3HU

yMmeHue cBoOomHO  omepuposats | 1121 pemate npocrenmue | IIpaktnuecka | Oxk3ameH
MOHATUSIMHU: MPSIMOYTOJIbHAS 3a1a4n B | s paboTa
cucTema KOOpJMHAT, BEKTOD, KOOp/IMHATaX, Ha

KOOpJAUHATBl TOYKH, KOOpPIWHATHI BEKTOPHl. BBIUuCIATH

BEKTOpa, CyMMa BEKTOPOB, onpeaenurenu 2 u 3

MPOM3BECHNE BEKTOpa Ha YHCIO,
pas3iokeHue BeKTopa 1o 0Oasucy,
CKaJIspHOE IIPOU3BEICHUE,
BEKTOPHOE  IPOU3BENEHUE,  Yroll
MeXIY BEKTOpaMH; yMEHHe
HCII0JIb30BATh BEKTOPHBIN u

MIOPSIAKOB
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KOOPJAMHATHBIA METOJ JUISl pelIeHUs
TCOMETPUUYECKUX 3a7ad M 3a7a4 H3
JIPYTUX Y4eOHBIX MPEAMETOB;
OTIEpUPOBATh TOHATHUSAMH: MaTpHIlA
2x2 u 3x3, onpenenuTenab MaTPUILbI,
Tr€OMETPUUYECKUM CMBICIT
ONPEeICTUTEIIS

YMEHHE MOJCIIUPOBaTh peallbHBIC
CUTyalluld Ha sA3bIKC MATCMATUKHU,
COCTABIISATh BBIPAKCHUS, YPAaBHEHUS,
HCpaBCHCTBA W HUX CUCTCMbI II10
VCIOBHIO  3alla4yd,  HCCIIEI0BaTh
MTOCTPOCHHBIE MOJIeTT! c
WCIIOJIb30BAHUEM arlrapara ainreOpsl,
UHTEPIPETUPOBATH IIOJTyYEHHBIN
pe3yibTaT; CTPOUTh MAaTEMATHICCKUE
MOJIENN c MTOMOIIBIO
TEOMETPHUCCKUX TIOHSITHI u
BCJIMYMH, pC€IIaTh CBA3aHHBIC C HUMHA
MPAKTUYECKUE 3a/1a4H; COCTABJISATH
BEPOATHOCTHYIO MOJENb "
WHTEPIPETUPOBATH TIOJTYYCHHBIN
pe3yNbTaT; pemarh  IPHUKIATHBIC
3aJaun cpeicTBaMu
MaTEMAaTHYCCKOI'0O aHaiu3a, B TOM
YHCJIIC COIIMATbHO-3KOHOMUYECKOTO U
(U3MYECKOTO XapaKTepa

1122

HCITIOJIF30BaTh
MaTeMaTHU4YeCKUi
arnmapar

MOJEIUPOBAHUH
peabHbBIX MPOIECCOB

npu

Pedepar
IIpakTuecka
s paborta

DK3aMeH

yMEHHE BBIOUPATh  MOAXOISIINN
W3Y4YEHHBI METOA I penieHus
3aJa4yd; IMOHMMaHHE 3HAYUMOCTH
MaTEeMaTHKH B U3YYCHUU TIPHPOTHBIX
U OOINECTBEHHBIX TMPOILIECCOB U

SBJICHUM; YMEHHE pAaclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMATHKU B
HUCKYCCTBE,  YMEHHE  IPUBOJIUTH
IIPUMEPBI MaTE€MaTUYECKUX

OTKPBITHA POCCUICKOM M MHUPOBOU
MaTeMaTUYeCKOU HayKU

1123

MNOHUMATh: 3HAYCHHE
MaTeMaTU4YECKOMN
HayKd JJis pelIeHUus
3aJa4, BO3HUKAIOIIUX
B TEOPHUH U MPAKTHUKE;
MPUMEHEHUE METOJIOB
K aHaIU3y u
UCCIJIETOBAaHUIO
MPOLIECCOB U SABJICHUU
B IIpUpPOJIE U 00LIeCTBE

Pedepar
IIpakTuecka
g pabora

DK3aMeH
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