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1. TIOACHUTEJIBHAA 3AITMCKA

Pabouast mporpamma o6mieoOpazoBatenbHoro yuebnoro mnpeamera OVYIL03.Y
«MaremaTtuka» TpeaHa3HA4YeHA I W3YYCHUS MaTeMaTHKA B MPOGECCHOHATBHBIX
00pa30BaTEeNbHBIX OPTaHU3ANUAX, PEATH3YIOMUX O00pa30BaTEIBHYIO TMPOTpaMMy
cpemHero o0Iero o0pa3oBaHHs B TpEesiax OCBOSHHUS OCHOBHOM MpodeccroHATBHOM
obpazoBarensHoit mporpammbl CITO (OITOIT CIIO) wa 6a3e OCHOBHOTO OOIIETO

O6p8,30BaHI/ISI ITIpH IMOATOTOBKC CIICOHUAIIMCTOB CPCAHCTO 3BCHA.

PaGouass mnporpamma yueOHOro mnpeamera «Maremarnka» pa3zpaboTaHa B
cootBercTBUM ¢ Ilpukazom MunoOpHayku Poccuum «O BHeceHUM HW3MEHEHUN B
denepanbHBI  TOCYIapCTBEHHBIM 00pa3oBaTeIbHBIN CTaHAAPT CPEIHEro OOIIEero
oOpazoBaHusi, yTtBepxkAcHHBbIN [Ipukazom MuHuCTEpcTBa 00pa3oBaHUS W HAyKH
Poccutickoit @enepannu ot 17 mast 2012 1. Ne 413» ot 29 urtons 2017 r. Ne 613, ¢ yuetom
tpedoBanuit ®I'OC cpegnero oOiiero oOpa3oBaHUs, MPEIBSIBIIEMBIX K CTPYKTYpE,
COJICP>KaHUIO U Pe3yJIbTaTaM OCBOCHUS yUeOHOU MUCIMIUIMHBI « MaTeMaTruKay.

Conepxkanue mporpamMmbl «Marematnkay HampaBieHO Ha (GOPMHpPOBAHUE Y

00yJaroImuXcs:

. MPEACTABICHUM O COIMAIBHBIX, KYJIbTYPHBIX M UCTOPUYECKUX (pakTOpax

CTAaHOBJICHHS MATCMAaTHUKH,

. JIOTUYECKOTO, aJITOPUTMHUYECKOTO U MATEMATUYECKOTO MBILIJIEHUS;
. YMEHUU NPUMEHSATD IT0JyYEHHBIE 3HAHUS IIPYU PELICHUU PAa3IMYHbIX 3a/ad4;
. MPEACTABICHU O MaTEMaTUKE KaK 4acTH OOIIEYeIOBEYECKON KYJIbTYpHI,

VHUBEPCAIBHOM $SI3bIKE HAyKH, IIO3BOJISIONIEM OINKCHIBATH M U3y4aTh pealbHbIC
MIPOIIECCHI U SIBJICHUSI.

B mporpamMmy BKIIOUEHO coaepKaHWE, HalpaBiIeHHOE Ha (OPMHUPOBAHHUE Y
CTYJICHTOB KOMIIETCHITNH, HeoOXoauMbIX it kadecTBeHHOTO ocBoeHust OIIOIT CITO na
0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUs C MOJTYYECHUEM CPETHEro OOIIero oopa3oBaHus; -

MpOrpamMMBbl MOATOTOBKH crieliManuctoB cpennero 38exHa (I1IICC3).

[Iporpamma ydeOHOrO mpeamera «MaTemaTuka» SBISIETCS OCHOBOWM IS
pa3paboTKku pabouyux MporpamMM, B KOTOPBIX IpodecCHoHalbHbIe 00pa3oBaTeIbHBIC
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OpraHM3aliy, pealu3yrolme o00pa30BaTeNbHYI0 MPOrpaMMy CPEIHEro OO0IIero
obpaszoBanust B mpenenax ocBoeHus OIIOII CIIO na ©6a3e OCHOBHOTO 0O0IIETO
oOpa3oBaHMsI, YTOUHSIOT COJCpKaHUE Y4eOHOTO MarepHalia, MocleA0BaTeIbHOCTh €ro
M3Y4CHUS, pacnpenesieHne yIeOHbIX 4acoB, BUJIBI CAMOCTOSITEIIHBIX PabOT, TEMATUKY
pedepatoB (IOKIaI0B), MHANBUAYATBHBIX MMPOCKTOB, YUYUTHIBAS CIEIU(PUKY MPOTpaMM
MOJITOTOBKM ~ CTICIIMATUCTOB  CPEIHEro 3BEHa, OCBaWBaeMoWl mpodeccuu WiIH

CIICOMAJIbHOCTH.

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

Matematuka siBasieTcss (pyHIaMEHTaJIbHBIM O0OLIE00pa30BaATENbHBIM PEIMETOM
CO CIJIO’KMBILIUMCSI YCTOMYMBBIM COAECPKAHUEM U OOIIMMH TPEOOBAHUAMHU K MOJTOTOBKE
o0yyarommxcs.

B mpodeccuoHanbHbIX  00pa30BaTENbHBIX  OpraHU3alMAgX, PEATU3YIOIIHNX
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oOmero oOpa3oBaHUs B IMpeAesiaX OCBOCHUS
OIIOII CIIO Ha 6a3e OCHOBHOIO 00IIEro 0Opa3zoBaHuUsl, U3YUYEHUE MAaTEMAaTUKH UMEET
CBOM OCOOEHHOCTHU B 3aBUCUMOCTH OT MPOPuIIs NpodheccnoHaIbHOTO 00pa30BaHuUS.

[Ipu ocBoenun cnemuanbHocTet  CIIO  TexHONOTrMYECKOTO  TPOQUIIS
poQecCHOHAIBHOTO 00pa30BaHMsI MaTeMaTHKa Hu3ydaeTcsi Oojee YIIIyOJIEHHO, Kak
npodunbHas y4yeOHas JUCLMIUIMHA, YYHUTHIBAIOIIAs CHEHU(PUKY OCBAUBAEMBbIX
CIIEIUAJILHOCTEMN.

DTO BBIpaKaeTcs B COJIEP)KAHUM OOyUEHHsI, KOJIMYECTBE YACOB, BBIIEISEMbIX Ha
U3Y4YE€HHE OTAEIbHBIX TEM MPOTrpaMMbl, IIyOMHE MX OCBOCHHUS CTyJIEHTaMH, 00bEME U
XapakTepe MPaKTUYECKUX 3aHSITHH, BUAAX BHEAYAUTOPHON CaMOCTOSATEIbHON paboThI
CTYJIEHTOB.

OOmue uenu M3y4yeHUss MATEeMaTUKU TPAAULIMOHHO PEATU3yIOTCS B UEThIpEX

HalpaBJICHUAX:

1) oOGmiee npeacTaBiacHUE 00 UACSIX U METOAaX MaTEeMaTHKU;
2) WHTEIUICKTYyaJIbHOE Pa3BUTHC;

3) OBJIaACHHUC HGO6XOI[I/IMI)IMI/I KOHKPCTHBIMHA 3HAHUAMHA U YMCHUAMU,
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4) BoCHIHTATEIBHOE BO3ICHCTBHE.

[Mpodwmmzanus 1eneii MareMaTH4ecKoro oOpa3oBaHUsl OTPAXKACTCS HA BHIOOPE
IPUOPUTETOB B  OpraHU3aldd  y4eOHOW JAesITeNbHOCTH oOywarommxcs. Jlis
TEXHOJOTHYECKOTO Tpoduiisi MpodhecCHOHAITEHOTO 00pa3oBaHHUsS BBIOOP  IIETCH
CMEIIAeTCs B MPAarMaTUYecKOM HAlpaBJICHUH, IPEIyCMaTPUBAIONIEM YCHICHHE U
paciMpeHne MPHUKIATHOTO XapaKTepa HW3ydeHHs MaTeMaTHKH, MPCHMYINCCTBCHHOM
OpHUCHTAIIMH Ha AJITOPUTMHUYCCKHIA CTUJIb ITO3HABATEIHLHON JACSITCILHOCTH.

M3ydyeHne MareMaTHKH Kak MPOQHILHOTO 00IIe00pa30BaTeIbHOTO yueOHOTO
NpeMeTa, YYUTHIBAIOIIETO CIHEIU(PUKY OCBaWBAaeMbIX CTYICHTAMH CIEIIHAIBHOCTH

CIIO, obecnieunBaeTcs:

. BBIOOPOM pa3JIMYHBIX MOJAXO0/I0B K BBEJICHNUIO OCHOBHBIX TTOHSTHIA;

. dbopMupoBaHHEM  CHCTEMbI  y4eOHBIX  3aJlaHuii, 00eCleunBaIOIINX
s peKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX I[EJIEBBIX YCTAaHOBOK;

. o0OoraimieHueM CHeKTpa CTujied Yy4eOHOW JIeSITeNIbHOCTH 3a  CYET
COTJIACOBaHUSI C BEAYIIMMHU JICSITEIBHOCTHBIMU XapaKTEPUCTUKAMHU BBIOpAHHOMU
CIIEIMAJIbHOCTH.

[IpodunbHast cocTaBisiomas OTpa)Xkaercs B TPEeOOBAHMSIX K MOJATOTOBKE

00y4Jarommuxcs B YacCTH:

. oOIel cHUCcTeMbl 3HAHWM: COAEpKATEIbHbIE MPUMEPHI HCIOJIb30BaHUS

MaTeMaTUYECKUX UAEH U METOJ0B B TPO(PECCHOHATILHOMN ESITEIbHOCTH;

. YMEHUH: paziuuue B YpPOBHE TpPeOOBaHUN K CIIOKHOCTU TNPUMEHSIEMBIX
aITOPUTMOB;
. MPAKTUYECKOIO MCIHOJIb30BaHUSI MPUOOPETEHHBIX 3HAHWA W YMEHHIA:

WHJUBUyAIbHOTO Y4€OHOTO ONbITa B TOCTPOCHHH MaTEeMaTHYECKUX MOJIeNeH,
BBITIOJTHCHUH UCCIICIOBATEIBCKUX MTPOCKTOB.

Takum 06pazom, peann3anus CoaepKaHusi yueOHOTO MpeIMeTa OPUCHTUPYET Ha
MPUOPUTETHYIO POJIH TIPOIIECCYATBHBIX XapaKTEPUCTUK YIeOHOU pabOThI, 3aBUCAIIUX OT
npodusns npodecCHOHANTBHOTO 00pa30BaHUs, TMOJYYCHUS OIbITa UCIOJIb30BaHUS

MAaTCMAaTUKH B COACPIKATCIIBHBIX H HpOCbeCCI/IOHaJ'IBHO SHAYUMbIX CHUTyallUAX II10



CpaBHEHUI0O C (HOPMATHHO-YPOBHEBBIMH  PE3yJbTATUBHBIMA  XapaKTEPUCTUKAMU
0o0yueHus.
Conepxkanue y4eOHOro mpeaMera pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMU

COACPIKATCIbHBIMHA JIMHUAMHA 06y‘—IeHI/I$I MAaTEMAaTHUKCE:

. anreOpanyeckasl JUHMS, BKIIOYAIONIAS CHUCTEMATU3aLUIO CBEIEHUH O
YHcax; W3y4YeHHE HOBBIX U 0000IEHHE paHee M3YYCHHBIX omepauuil (BO3BEACHUE B
CTETeHb, N3BJICUCHUE KOPHS, JIOTapu(pMUPOBaHUE, CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
M OoOpaTHblE K HHUM); M3y4YCHHE HOBBIX BHJOB YHCJIOBBIX BBIpAXCHUH U (POPMYIL;
COBEPIICHCTBOBAHUE TPAKTUUYECKUX HABBIKOB M BBIYUCIUTEIbHON KYIbTYPhI, pACIIUPEHUE
U COBEPILEHCTBOBAaHUE alnredpanvyeckoro ammapara, c(OpMHUPOBAHHOTO B OCHOBHOIA
IIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUIO0 MaTEMaTUUECKUX U MPUKIAIHbIX 33/1a4;

. TEOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIONIasl CHCTEMATU3AlUI0 U
paclipeHre CBEACHUM O (YHKIMAX, COBEPLICHCTBOBAHHWE TIpaUUYECKUX YMEHUIl;
3HaKOMCTBO C OCHOBHBIMU HJIESIMH U METOJJaMU MaTEMaTHYECKOIo aHaiu3a B oObeme,
MO3BOJIAIONIEM HCCIEJOBAaTh JJIEMEHTapHble (YHKIMM W peliarh MPOCTEHIIHe
reoMeTpuyeckre, GU3nYecKue 1 Ipyrue npuKiajHble 3a1auu;

. JIMHUS YpaBHEHUH U HEPABEHCTB, OCHOBAHHAS HA TIOCTPOCHUH M UCCIICIOBAaHUN
MaTeMaTHUECKUX MOJENEH, TepeceKaromasicss ¢ anreOpauyeckol M TEOpEeTHKO-
(YHKIMOHAIBHON JIMHUSMHU M BKIIIOYAIOINAsl Pa3BUTHE U COBEPILIEHCTBOBAHHE TEXHUKHU
anreOpandeckux MpeoOpa3oBaHU ISl pEIICHUs ypaBHEHUM, HEPABEHCTB U CUCTEM;
(dopmHpoBaHUE CTOCOOHOCTH CTPOUTD U KCCIIEI0BATH [TPOCTEHIIINE MATEMaTUIECKHUE MOIEITU
NPY PEILICHUN TPUKIAIHBIX 3371a4, 33]1a4 U3 CMEKHBIX U CHICIIUATbHBIX JUCIHUILIINH;

. reOMETpPHUECKasl JIMHUS, BKJIIOYAIONIAasl HATJSAAHBIE TPEACTABICHUS O
NPOCTPAHCTBEHHBIX (PUTypax W HU3y4eHHE HX CBOMCTB, (DOPMUpOBAHHME U DPA3BUTHE
MPOCTPAHCTBEHHOTO BOOOPaKEHUs, Pa3BUTHE CIIOCOOOB TEOMETPUUYECKUX H3MEPEHUH,
KOOPJAMHATHOTO U BEKTOPHOTO METOJIOB JUIS PELICHUS] MaTEMaTHUECKUX U MPUKIIATHBIX
3ajady;

. CTOXaCTUYECKas JINHUS, OCHOBAaHHAS Ha Pa3BUTUM KOMOMHATOPHBIX YMEHUH,
NPEACTaBICHUN O BEPOSTHOCTHO-CTATUCTHMUECKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIETo

MHUpa.



B mmanax  mporpamMMmbl  yueOHBIM = MaTepual — TMPEACTaBiIeH B (opme
YepenyIoIerocs pa3BepTHIBAHUS OCHOBHBIX COJICPKATEIIbHBIX JTUHAN
(anreOpamyeckoil,  TeOpeTUKO-(QYHKUIUOHATBHOM, ypaBHEHUH W  HEPABEHCTB,
T€OMETPUYECKON, CTOXAaCTHYECKOH), YTO TMO3BOJIIET THOKO WCIOJB30BaTh WX
pPacroJioKeHUE U B3aUMOCBSI3b, COCTABIIATh PA0OUMid KaJeHIapHBINA IMJIaH, MO-Pa3HOMY
yepeays ydeOHble TeMbl (TJ1aBbl YUeOHHKA), YUUTHIBAs MPOGUiIb MpodecCHOHaATLHOTO
oOpazoBanus, crienupuxky ocBanBaemoir npodeccun CIIO mm crnenmansaoctu CIIO,
rIIyOMHY M3y4YEHUsl MaTepuaia, YpOBEHb IMOJTOTOBKH CTYACHTOB IO MPEIMETY.

[Ipennaraembie B TeMaTHUECKUX IIaHAX Pa3HbIE 0OBEMBI Y4eOHOTO BpEMEHH Ha
M3y4YCHUE OMHOW M TOW K€ TEMbI PEKOMEHIYETCS HCIIOJIh30BaTh IS BBIMTOJTHCHUS
pPa3NUYHBIX Y4eOHBIX 3amaHui. TeM caMbIM pa3iuuusi B TPeOOBaHMUAX K pe3yJsbTaTam
00y4YeHUS TIPOSBIITCS B YPOBHE HABBIKOB 1O PEIICHHIO 33/1a4 U OIBITE CAMOCTOSTEIILHON
paboTHI.

N3yuenue  o6mieoOpa3oBaTenbHOM — ydyeOHOro  mpeamera  «MaTtemaTukay
3aBepIIaeTCs TOJBEICHUEM HMTOTOB B (OpMe dK3aMeHa B paMKax IMPOMEKYTOYHOU
aTTecTally CTyAeHTOB B mponecce ocBoeHus ocHoBHOU OIIOII CIIO ¢ monydyeHuem
cpeanero obmiero oopazosanus (IITKPC, TITICC3).

B pasnene nporpammbsl «Cojepskanue y4eOHOTO MpeaMeTay KypCHBOM BBIJEICH

MaTepual, KOTOPbIM IPU U3YUYEHUU MAaTEMAaTUKHA KOHTPOJIIO HE MOJICKHUT.

3. MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IIJIAHE

VYuebnsiii npenmer OVIL.03.Y «Matematuka» siBiIseTCS YYEOHBIM MPEIMETOM
o0s13aTenbHOM npenMeTHou obnactu «MaremaTtuka u uHpopmatuka» OI'OC cpennero

oO1ero o0pa3oBaHusl.

B mpodeccronanbHbx 00pa3oBaTeNbHBIX OpPraHU3ANUSAX YYCOHBIA IMpPEeaMeT
OVII.03.Y «MaremaTuka» nzydaercs B 0011e00pa30BaTeIbHOM ITUKIIE y4eOHOTO TIaHa

21.02.20 [MpuknagHas reoae3ust Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHMs.



B yue6nbix manax [MIICC3 mecto yueOnoro mpeamera «MaTeMaTHKa» B COCTaBe
00IIKX y4eOHBIX MPEAMETOB, 00SI3aTEIBHBIX ISl OCBOCHHS TEXHOJIOTHYECKOTO MPOdus

npodeCcCUOHAILHOTO 00pa30BaHUsI.

4. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS YYEBHOI'O ITIPEJMETA

OcBoenue coxaepxanusi ydeOHoro mnpeamera OVIL03.Y «Maremarukay
o0ecreynBaeT JOCTHKEHUE 00YYaIOIUMUCS CIEAYIOIIHNX PE3YIbTATOB:

® JIUYHOCMHbBIX.

JI.1 chopmMupoBaHHOCTh TPakKMAHCKOW TMO3UITMH OOYYAIOIIETOCS KaK aKTHBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHP'ICKOFO O6IHGCTB21;

J1.6 YMCHHUC B33PIMOI[€I>1CTBOB3TI> C CoOmHaJIbHBIMU HHCTUTYyTaMH B COOTBCTCTBHUU C HUX

(YyHKUMSIMU 1 HA3HAUCHUEM;

JI.8 chopMHUPOBAHHOCTh POCCUHCKOW TPaKJAHCKON HWJIEHTUYHOCTU, MNATPUOTU3MA,
YBa)KEHHSI K CBOEMY HapOAy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHoM, ropaoctu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYyJIbTYpy, MPOLLIOE W HACTOSIIECE

MHOTOHAIlMOHAJIbHOTrO Hapoja Poccuu;

JI.11 oco3HaHMe TyXOBHBIX [IEHHOCTEN POCCUICKOTO HApOa;

JI.12 chopMupoBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO MOBEICHHUS,
JI.14 oco3HaHue JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

JI.L16 »screTnueckoe OTHOILIEHHWE K MHpPY, BKJIIOYAsh ACTETUKY ObITAa, HAYYHOTO U

TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOIICHU;

JI.20 chopMHpOBaHHOCTH 3I0POBOTO U 0E30IMacCHOTO 00pasza >KM3HU, OTBETCTBEHHOTO

OTHOUIEHUS K CBOEMY 3/I0POBbIO;
JI.23 roTOBHOCTH K TPYZy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY0JIt00ue;

JI.25 wuHTepec K paziuuHbIM cdepaM TpodecCUOHATILHONW JeATEeIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIN BBHIOOP OyayIeil mMpodeccuu U pearn30BbIBaTh COOCTBEHHBIC

JKHN3HCHHBIC I1JIaHBI,



JI.26 TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU

BCEH JKU3HU;

JI.27 cpopMUpOBaHHOCTH HKOJIOTUYECKON KYJIbTYpPbl, IOHUMAHUE BIUSHUS COIMATBHO-
HKOHOMHUYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOTHON U COLUATILHOM Cpe/ibl, 0CO3HAHUE

100aJbHOTO XapaKkTepa SKOJIOTMUYECKUX MPoOIieM;

JI.28 muraHupoBaHME M OCYILECTBICHHUE JCHUCTBUM B OKPYXKAIOWIEW Cpele Ha OCHOBE

3HaHUA ueﬂeﬁ YCTOﬁqHBOFO Pa3BUTHA YCTIOBCUCCTBA,

JI.32 cchopmMupOBaHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKU M OOIECTBEHHOW MPaKTUKU, OCHOBAHHOTO Ha JHAJIOTE KYJIBLTYD,

CITIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

J1.33 COBCPIICHCTBOBAHHNC SI3LIKOBOM M YHUTATEIIbCKOM KYJIbTYPBI KaK CpCacCTBa

BBaHMOﬂeﬁCTBHH MCXKAY JIIOAbMHU U ITIO3HAHWA MHUPA,

JI.34 oco3HaHME UEHHOCTH HAYyYHOW JAEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIISITh

IPOCKTHYIO U UCCJIICA0BATCIIbCKYIO ACATCIBPHOCTh MHANBUAYAJIBHO U B IPYIIIIC,

® MemanpeoMemHuIx:
M.1 camocToATENBHO POPMYIUPOBATE U AKTYAIU3UPOBATH ITPOOIJIEMY, pacCMaTpPUBATh €€

BCECTOPOHHC,

M.2 ycraHaBIuBaTh CYIIECTBEHHBIM NPU3HAK WJIM OCHOBAHUS JUIsl CpPaBHEHUS,

Kkinaccudukanuu u 00001IeHUS;
M.4 BBISIBIATH 3aKOHOMEPHOCTH 1 TTPOTUBOPEYHS B PACCMATPUBACMBIX SIBIICHUSX;

M. 12 BBISIBAATH IMPUYXHHO-CICACTBCHHBIC CBA3H U aKTYaJIM3UPOBATH 3a4a4y, BEIABUT'ATb
TUIIOTC3Yy €€ PCIICHUA, HAXOAUTh apIr'YMCHTHI IJI JOKA3aTCIbCTBA CBOUX YTBep)KHGHHﬁ,

3a/1aBaTh MMAPAMETPHI U KPUTEPUH PEILICHHUS;

M.13 aHanu3upoBaTh MOJYYECHHBIE B XOJE€ PELICHUS 3aJa4d PE3YJIbTAThl, KPUTUUECKH

OLCHUBATH UX JOCTOBCPHOCTD, IIPOTHO3UPOBATH U3MCHCHHC B HOBBIX YCIIOBUAX

M.17 ymeTh TEpEeHOCHTh 3HAHWUS B TO3HABATEIBHYIO W MPAKTHYECKYI OOJIacTH

KHU3HECACATCIBbHOCTH,
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M.18 ymeTh MUHTErpUPOBaTh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIaCTEew;

M.21 BiageTe HaBBIKAMHM MOJYYEHHS MH(POPMALMH M3 HMCTOYHHKOB PA3HBIX THIIOB,
CaMOCTOSITEIIBHO OCYLIECTBIIATH IIOMCK, aHAJIN3, CUCTEMATU3ALUI0 U HHTEPIPETALUIO

uH(GOpMAaIUHU Pa3IMYHbIX BUIOB U (DOPM MpPECTABICHUS;

M.22 co3gaBaTh TEKCTHI B Pa3IUYHBIX (hopMaTax ¢ yueToM HazHAuYeHUsA MHPOpPMAIUH U

L[EJIEBOI ayIMTOPUH, BEIOMpPAs ONTUMAIbHYIO (POpPMY IIPEACTABICHUS U BU3yaJIU3aL1U;

M.23 OOCHUBATL OOCTOBCPHOCTDL, JICTUTUMHOCTD HH(i)OpMaHI/II/I, €C COOTBCTCTBHUC

IPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM,;

M.26 ocymiecTBIsATh KOMMYHHUKAIIMIO BO BCEX CPepax KU3HU;

M.28 BiafieTh pa3auYHBIMU CIIOCOOaMU OOILIEHHS U B3aUMOCHCTBUS;

M.29 apryMeHTHpPOBaHHO BECTH JIMAJIOT, YMETh CMAT4aTh KOH(DIMKTHBIE CUTYyAINH;

M.30 pa3BepHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX

CPEICTB;

M.31 moHuMMaTh M HCIIOJb30BaTh IIpCuMyHIcCTBa KOMElHI[HOﬁ )51 HHﬂHBHHyaHLHOﬁ

padoTHI;

M.33 npuHUMATh LIETTU COBMECTHOU JACSITEILHOCTH, OPTAaHU30BBIBATh U KOOPIMHUPOBATH
JEUCTBUS TIO JOCTUIKEHHIO: COCTABIIATH IUJIAH JCUCTBUM, pACIPENECIATH POJIU C YUETOM

MHEHUI YYaCTHUKOB O0CYX/1aTh PE3yIbTaThl COBMECTHOM PabOTHI;

M.34 oneHuBaTh KaueCTBO CBOETO BKJIaJa M KaXKIOr0 YYaCTHMKA KOMAaHJbl B OOIIUIA

pe3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

M.39 caMOCTOSITEIbHO COCTABJIATH TUIAH PEIICHHS MPOOJIEMbl C YYETOM HMEIOIIUXCS

pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTEHU;
M.40 naBaTh OLEHKY HOBBIM CUTYaLIUSIM;

M.42 nenath OCO3HAHHBIH BHIOOP, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a

peleHue;

M.43 onieHuBaTh NPUOOPETEHHBIN OMBIT;
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® npeomMemHbIxX.
I1.1 ymeHue omepupoBaTh MOHATUSIMU: OIpPEIECICHUE, aKCUOMA, TEOpEMa, CIIEJCTBUE,
CBOMCTBO, TMpHU3HAK, JOKA3aTelbCTBO, PABHOCWIbHbIE (OPMYIUPOBKH; yMEHUE
dbopmyaupoBaTh 00paTHOE U MPOTHUBOIOJIOKHOE YTBEPKIACHUE, TPUBOAUTH TPUMEPHI U
KOHTPIIPUMEPHI, HCMOJIb30BaTh METOJI MaTEMAaTH4YeCKOW WHAYKIUU, TPOBOJUTH
JIOKa3aTeNbHbIE PACCYKACHHUS TPU PpEUICHUU 3a/lay, OILICHUBATh JIOTHYECKYIO

IIPAaBUJIBHOCTB PACCYKICHUN;

I1.2 YMCHHC OIICPUPOBATL IOHATHUAMH. MHOKCCTBO, IIOJAMHOKCCTBO, OIICpAIWH Hal
MHOXCCTBaAaMH;, YMCHHC HCIIOJIb30BATh TGOpCTHKO-MHO)KGCTBGHHLIﬁ arrIapar  JJrd
OImrMCaHus p€aJIbHBIX ITPOLIECCCOB U SIBIICHUM IIpy pCUICHUHU 3a1a4, B TOM YHCJIC U3 NPYIUX

y4eOHBIX MMPEIMETOB;

I1.3 ymeHue omepupoBaTh MOHATUSAMU: Tpad, CBSA3HBIN rpad, AepeBO, UUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTb M ONHUCHIBATh rpadbl pPa3IUYHBIMU CIIOCOOAMH;

HUCIIOJIB30BAaTh Fpa(bbl ITIpU pCUICHHUH 3a/1a4,

[1.4 ymenune cBOOOAHO ONEPUPOBATH MOHATHSIMH: COYETAHHUE, MEPECTAHOBKA, YUCIIO
COUETaHWM, YHUCIO TEpecTaHOBOK; OumHOM HplOTOHa; yMeHHE NPUMEHSTH

KOMOUWHATOpHbIE (DaKThl U PACCYXKACHUS ISl PEIICHHUS 3a/1a4;

I1.5 ymeHune onepupoBaTh NOHATUAMM: HATYPAIbHOE YUCIO, LIEJIOE YUCIIO, OCTATOK IO
MOAYJIIO, PALMOHAIBHOE YHCJIO0, WPPALMOHAIBHOE YHWCIO, MHOXECTBA HATypasbHBIX,
LEJbIX, PALMOHAIBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE HCIOJIb30BaTh MPU3HAKU
JENUMOCTH, HAUMEHBIINN OOUIUI IenuTeNb U HauOoubllee o01ee KpaTHOE, ajJrOpUuTM
EBxinzia npu pemeHny 3a1ad; 3HaKOMCTBO € Pa3JIMYHBIMU IMO3UIIMOHHBIMU CHCTEMaMH

CUHCJICHHS;

1.6 ymenue cBOOOTHO OTIEpUPOBATH MOHSATUSMU: CTETICHB C IIEJIBIM TIOKa3aTeeM, KOPpEeHb
HaTypaJibHOM CTENeHW, CTeNeHb C palMOHAJIbHBIM TIOKa3aTejeM, CTEeleHb ¢
NEeUCTBUTEIBHBIM (BEIIECTBEHHBIM) TIOKa3aTeseM, Jiorapudm 4duciia; CHHYC, KOCUHYC U

TAHI'CHC IIPOU3BOJIBHOI'O YHCJIA,
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[1.7 ymenue omepupoBaTh MOHATHSIMH: TOXIECTBO, TOKJIECTBEHHOE MpeoOpazoBaHUE,
YPaBHEHHME, HEPABEHCTBO, CHCTEMA YPAaBHEHWW W HEPABEHCTB, PAaBHOCHIIBHOCTD
YPaBHEHUH, HEPABEHCTB U CUCTEM; PALMOHAIBHBIE, HPPALMOHAJIIBHBIC, IT0KAa3aTEIIbHbICE,
CTENIEHHBIE, JIOrapu(PpMUUYECKUE, TPUTOHOMETPUUYECKHE YypaBHEHHS, HEPABEHCTBA U
CUCTEMBI; YMEHHE pelIaTh YPaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO Pa3JIUYHBIX
IPUEMOB; pEIIaTh ypaBHEHMUS, HEPABEHCTBA M CUCTEMBI C IApaMETPOM; NPHUMEHSTH
YPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JUISl PEIIEHUS MATEMATUYECKUX 3a1a4 U 33]1a4 U3

pPa3IMYHBIX 00JACTEN HAYKU U pealbHOM JKU3HU;

[1.8 ymenue omepupoBarTh MNOHATUSMU: Tpaduk ¢GyHKIUU, oOpaTHas QYyHKIUS,
KOMITO3ULIMS (YHKUMMA, JIMHEWHas (QYHKUWA, KBagpaTU4Has (QYHKUHSA, CTEINCHHAs
GyHKIUS ¢ LeaplM IOKa3aTesleM, TPUTOHOMETpPUUYECKHe (QYHKIMHM, OOpaTHbIE
TPUTOHOMETPHYECKUE (PYHKIMH, IOKa3aTeNbHas U JorapupmMuyeckast pyHKIUN; yMEHHUE

CTpOUTh rpaduKu (QYHKIIHIA; BRIMOIHATH IpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

[1.9 ucnonw3oBath rpaduKy MpU U3YYECHUU MPOIECCOB U 3aBUCUMOCTEH, MPU PEIICHUU
3a7a4 M3 JPYTUX Y4eOHBIX MPEAMETOB M 3a/lad U3 PEAJbHOW >KU3HU; BBIPAXKATH

(bOpMy.]'IaMI/I 3dBUCHUMOCTH MCIKAY BCINYHNHAMU,

I1.10 ymeHue onepupoBaTh MOHATHSIMH: YETHOCTD (PYHKITUHU, IEPHUOTUIHOCTD (PYHKITHH,
OTPaHUYCHHOCTh  (QYHKIIMH, MOHOTOHHOCTh (YHKIIMU, DKCTPEeMyM  (YHKIIHUH,
HauOoJIbIllee U HaUMEHbIIIee 3HaYeHUE (DYHKIIMM Ha MPOMEXKYTKE; YMEHHE MPOBOJIUTH

UCCIe10BaHue (PYHKINY;

[1.11 ymenue ucronb30BaTh CBOWCTBA M rpaduku GYyHKIUNA JUIsl PEIICHUs YpaBHEHUH,
HEPAaBeHCTB W 3a/ad C IMapamMeTpaMu; H300pakaTh Ha KOOPAWHATHOW TUIOCKOCTH

MHOYKECTBA PEIICHUN YPaBHEHNI, HEPABEHCTB U UX CHUCTEM;

[1.12 ymenume cBOOOAHO  OHEpUpPOBATh  MNOHATHUAMU:  TOCJIEIOBATEIBHOCTD,
apudmeTnyeckas Nporpeccus, reoMeTpuyeckas mporpeccusi, 0ECKOHEYHO yObIBaroIias
r€OMETPUYECKasl TPOTPECCHUs; YMEHHE 3a/1aBaTh IOCJIEN0BATEILHOCTH, B TOM YHUCIE C

MTOMOIIIBIO PEKYPPEHTHBIX (OPMYT;

I[1.13 ymenue oneprpoBaTh NOHATUAMU: HENPEPHIBHOCTH (DYHKIIMH, ACUMIITOTHI I'paduka

GbyHKIMH, TIepBasi U BTOpas MPOHW3BOAHAS (PYHKIIMW, TEOMETPUUECKUN U (PU3HUECKHM
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CMBICTT TPOU3BOAHOM, MepBOOOpa3Hasi, ONpEeACNCHHBbIH WHTErpai;, yMEHHE HaXOAWUThb
acUMNTOTHl rpaduka GYHKIMH, YMEHHE BBIUMCIATH MPOU3BOAHBIE  CYMMBI,

MpPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HUILINYU (PYHKINI, HAXOIUTHh ypaBHEHHUE KacaTeIbHOM K
rpaduky QyHKIUY;

[1.14 ymeHue WUCHONB30BaTh MPOU3BOAHYIO JJs HCCIeNOBaHUS (GYHKUMN, IS
HAXOXXICHUS HAWIYYIIEro pelleHus B MPUKIAIAHBIX, B TOM YHCJE COLMAIBHO-
HSKOHOMUYECKUX W (PU3MUECKHX 3aJauax, AN OMpeNeleHHUs CKOPOCTH U YCKOPEHUS;
HAXOJUTh IJIOUIATU U 00BEMBI (UTYp C MOMOIIBIO WHTErpaja; MPUBOIUTH MPUMEPHI

MaTEMaTHYECKOT0 MOJICTUPOBAHUS C MTOMOIIBI0 AU(depeHIINaIbHBIX YPaBHEHHIH;

I1.15 ymenue onepupoBaTh TMOHATUAMHU: KOMIUIEKCHOE YHCIO, COMNPSIKECHHBIC
KOMILJIEKCHBIE YHCTa, MOAYJIh M apryMEHT KOMIUIEKCHOTO uucia, (opma 3amucu
KOMIUIEKCHBIX YHceNl (TeoMeTpuueckas, TPUTOHOMETpUYECKas M alredpandeckas,);
YMETh MPOU3BOIUTH apu(PMeTHUECKUE IEUCTBUSI C KOMIUIEKCHBIMH YUCIIaMU; IPUBOIUTH

IIPHUMEPHI UCITIOJIB30BAHUA KOMIIJICKCHBIX YHCE,

[1.16 ymenue omnepupoBaTh TMOHATHUSMHU: CpeAHee apuPMETHUecKoe, MeauaHa,
HauOoJbllIee U HAaMEHbIIee 3HAYCHMsI, pa3Max, JUCIEPCUsi, CTAaHIapTHOE OTKJIOHEHHE
JUTSl OIMCAHUS YMCIIOBBIX JAHHBIX; YMEHUE UCCIIE0BAaTh CTATUCTUYECKHUE JAHHBIE, B TOM
quclie C NPUMEHEHHEM TpaduuyecKUX METOJOB U DJIEKTPOHHBIX CPEACTB; rpaduuecku
UCCJIEIOBaTh COBMECTHbIE HAOJIOJEHUSI C IMOMOIIBI0 JHarpaMM pacceuBaHHs U

JIMHEWHOW pEerpeccuu;

[1.17 ymeHue HaXOAUTh BEPOATHOCTH COOBITHM C HCHOJIB30BAaHUEM TpaduuecKux
METOJIOB; MPUMEHSTh [JIsi pernieHus 3afgad (GOpMyJbl CIOXKEHUS W YMHOXCHUS
BEPOSATHOCTEH, HOpMYJTy MOJTHON BepoATHOCTH, dhopmyiy bepHyiu, KOMOMHATOPHBIE
(bakThl 1 (OPMYJIBI; OIIEHUBATH BEPOSATHOCTH PEATbHBIX COOBITHI; YMEHUE OTIEPUPOBATH
MOHATUSAMU: CJydailHash BEJIWYMHA, PACMPE/ICNICHUE BEPOATHOCTEH, MaTeMaTHYECKOE
OKHJIaHWE, TUCTIEPCHUS W CTAaHJAPTHOE OTKIOHEHHWE CIy4alHOW BETWYHHBI, (DYHKIIUH
pacrpeneneHuss W IUIOTHOCTH PaBHOMEPHOTO, IIOKAa3aTeIbHOTO W HOPMAaJbHOTO
pacripesiesieHuid; yMEHHE HCIO0JIb30BaTh CBOWCTBA H3YUYECHHBIX paClpeIeSeHud s

peUICHUA 3aaa4; 3SHAKOMCTBO C IIOHATHUAMMA 3aKOH OOJIBIINX YHCCJI, MCTObI BBI60p0‘—IHI>IX
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HCCHCI{OB&HHﬁ; YMCHHUC NPUBOJUTL IMPHUMCPLI IMPOABJICHUS 3dKOHA OOJBIINX YHCEN B

IMPHUPOJHBIX U O6H_ICCTBCHHLIX SIBJICHUSIX,

[1.18 ymeHue omepupoBaTh MOHATHSAMH: TOYKA, MpsAMas, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yToJj, ABYTPAHHBIM YIOJI, TPEXIPAHHBIN YroJ, IepeceKaromuecs,
napasuieJIbHbIe ¥ CKPEIIMBAIOIINECS TPSIMBIE, TapaJUIeTbHOCTD U TIEPIICHIUKYIIPHOCTD
NPSIMBIX U TJIOCKOCTEH, Yroll MEeKIY MPSIMBIMH, YTOJl MEXKIY MPSIMON U TUIOCKOCTHIO,
yroJl MEXAy IJIOCKOCTSMHU; YMEHHE HCMOJIb30BaTh MPHU PEIICHUU 3a]ad W3YYCHHbIC
GakThl W Teopembl IUIAHUMETPUHU; YMCHHE OIEHUBAaTh pa3Mepbl OOBEKTOB B
OKpY)KaIoIlleM MHpE; YMEHHE OINEpPUpPOBATh MOHATUSMHU: MHOTOTPAHHHUK, CEUYCHHE
MHOTOTPaHHHMKA, TPAaBUIbHBIM MHOTOTPAaHHUK, TpU3Ma, MOUpaMmuaa, ¢Gurypa ¥
MOBEPXHOCTh BpALICHMs, IWIMHAP, KOHYyC, wmap, cdepa, pa3BepTKa INOBEPXHOCTH,
CeUeHHUs KOHyca M UWJIMHIpA, MapajjielibHble OCH WJIM OCHOBAaHWIO, CEUCHHUs Iapa,
IUIOCKOCTh, Kacaromascs cdepbl, MWIMHApPA, KOHYCa; YMEHUE CTPOUTH CEUYECHHE
MHOTOTpaHHMKA; YMEHHE M300pakaTb MHOTOTPAHHUKHM U MOBEPXHOCTU BPALICHUS, UX
CEUCHHS B TOM UHUCJIE C MTOMOIIBIO AIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSTH CBOMCTBA
reOMETPUUYECKUX (UTYpP, CAMOCTOSTENIbHO (HOPMYJIUPOBATh ONpPEACICHUS H3YydaeMbIX
¢buryp, BBIABUTATH THIOTE3bl O CBOMCTBAaX W NpPU3HAKAX TEOMETPHUUECKHX QUTyp,
000CHOBBIBaTh WJIM OMPOBEpPraTh UX; YMEHHE MPOBOAUTH KiaccuduUKaimio Guryp mo

Pa3JIN4YHbIM IIPU3HAKAM, BBIIIOJHATDH HCOGXOI[I/IMI)Ie JOITOJIHUTCIIBHBIC IIOCTPOCHU S,

[1.19 ymenue cBOOOIHO ONMEpUpOBaTh MOHATUAMU: IJIOIIAAL (UTYPBI, 00BEM (DUTYPHI,
BEJIMYMHA YIJa, PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHHME MEXAY MNPSIMbIMHU,
paccTosiHUE MEXTY MIIOCKOCTSAMH, TUIOIIAb CEphI, IIIOMAaAh TOBEPXHOCTH MUPAMUIBI,
MPU3MBIL, IUJIUHAPA, KOHYCa, [1apa; YMEHWE HaXOIUTh OTHOIIEHHE 00BEMOB TTOTOOHBIX
buryp;

[1.20 ymenwue onepupoBaTh MOHITHSIMH: ABIKEHUE, TApaJUICTbHBINA TEPEHOC, CAMMETPHS
Ha TUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHus MOA0OUS, MOJ00HbBIE

(burypsl B MPOCTPAHCTBE; YMEHHUE PACIIO3HABATh PaBHBIC U MOJAO00HBIE (QUTYPHI, B TOM

YUCJIE B IMPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHUE HCIOJIB30BATH F€OMETPUUYECKHE
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OTHOIICHMU A, HAXOAUTh TCOMECTPUUCCKUEC BEIIMYNHBI (I[J'II/IHa, yroJi, mjiomazib, O6T>€M) Ipu

pEIICHUH 3a7a49 U3 IPYTUX YI4EOHBIX IPEIMETOB U U3 PEaTbHOU KU3HH,

[1.21 ymenue cBOOOAHO ONIEPUPOBATH MOHATUSIMU: MIPSIMOYTOJIbHASI CUCTEMAa KOOPIUHAT,
BEKTOP, KOOPAUHATHI TOYKU, KOOPJIUHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOW3BEIICHUE
BEKTOpa Ha YKCIIO, Pa3JIOkKEHUE BeKTopa Mo 0a3ucy, CKaJlIpHOE NPOU3BEACHHE,
BEKTOPHOE MTPOU3BEJICHUE, YTOJI MEKy BEKTOPAMU; YMEHHUE UCII0IH30BaTh BEKTOPHBIN U
KOOPIUHATHBIN METOJ /TS PEIICHHS TEOMETPUUICSCKUX 33424 M 33]1a4 U3 APYTUX yUeOHBIX
PEeIMETOB; ONEPUPOBATh MOHATUSAMU: MaTpula 2x2 u 3x3, onpenenuTeb MaTPUIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA,

[1.22 ymenue MonenupoBaTh pealibHbIe CUTYAIlMU Ha SI3IKE MAaTEMAaTHKH; COCTABIIATH
BBIPAXEHUsI, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4U, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIEIM C HCIOJIB30BAHMEM ammnapara aiareOpbl, WHTEPHPETUPOBATH
IIOJIy4YECHHBIM  pe3yJIbTaT, CTPOUTb MATEMaTHYECKUE MOJACIM C  IIOMOIIBIO
Ir€OMETPUYECKUX IMIOHATUHI U BEJIMYUH, PELIaTh CBA3aHHBIC C HUMU IIPAKTUYECKUE 3a/1a4H;
COCTAaBIAAITh BEPOSATHOCTHYIO MOJIEIb W HHTEPIPETUPOBATH ITOIYYEHHBIA pPE3YNbTAT;
pelmars INPUKIAJHBIE 3aJa4d CPEACTBAMM MAaTEMaTUYECKOI0 aHalIu3a, B TOM 4YHCIIE

COLMATBEHO-IKOHOMHUYECKOTO U (PU3NIECKOTO XapaKTepa,;

I1.23 ymenue BpIOMpaTh MOAXOMAIIMA HM3YYCHHBI METOJ JUIS PCIICHHS 3a/a4H,
IMOHMMAaHUE 3HAYMMOCTH MATEMaTUKH B M3YYCHHUU MPUPOAHBIX U OOIIECTBEHHBIX
MIPOIIECCOB WM SBJICHWH; YMEHHE pacro3HaBaTh TMPOSBICHWE 3aKOHOB MAaTEMaTHKH B
HUCKYCCTBE, YMEHUE MPUBOJAUTH IIPUMEPHI MATEMAaTUUYECKUX OTKPBITUHA POCCUMCKON U

MHPOBOM MATEMATUYECKOW HAYKH.

16



5. COAEPKAHUE YYEBHOI'O ITPEJIMETA

Haumenosanue
pa3aesioB U TeM

Conep:xanue yuyeOHOro Mmarepuasa u GopMbl OpraHu3anuu
AeATeIbHOCTH 00y4aAI0IIHUXCS

Pa3nea 1. Anredpa u Hauasa aHaIu3a

Tema 1.
Yucia ¥ BbIYUCJICHUS

Hartypanbabie u uenvie uucna. [lpumenenue npusHaxkos
deaumocmu yenwvix yucen, HO/J u HOK, ocmamxog no mooyiio,
aneopumma Eexnuoa ons pewenus 3adaq 6 yenvlx Yuciax.

Pammonanpapie  uncima. OOBIKHOBEHHBICE U JICCATHYHBIC
npoOu, TPOIEHTHI, OECKOHEYHBIE  MEPUOJAMYECKHE  JIPOOH.
Ilpumernernue opobeti u npoyenmos 0isl peuleHust NPUKIAOHbIX 3a0ay
U3 pasnuUdYHbIX OMpPAciell 3HAHUU U PealbHOU HCUZHU.

JlericTBuTENbHBIC YKciia. PallnoHaIbHBIE U UpPAIlMOHAIIbHBIE
yucna. Apudmerndeckue onepamnuu ¢ AeHCTBUTEIIBHBIMU YHCIaMU.
Moayns AeHCTBUTENIBHOTO YKCia U ero cBoiicTBa. [IpubnmxkEnnnie
BBIYMCJIEHUS, IPABUJIAa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA pE3yJibTaTa
BBIYMCJICHUM.

KommnekcHble qyucia. AnreOpanueckas u
TpUroHOMeTpHudeckass (OpMbI 3alMKMCU KOMIUIEKCHOTO 4YHCIIA.
Apudmernyeckue  omnepan € KOMIUIEKCHBIMH — YHCIIAMH.
N306paxeHre KOMIUIEKCHBIX YUCENl Ha KOOPJIWHATHON MIOCKOCTH.
Dopmyna Myaspa. Kopnu n-ou cmenenu u3 KOMHIEKCHO20 HYUCIA.
Ilpumenenue KoOMNIEKCHBIX uucen Ol peuleHus Quuueckux u
2eomMempuyecKux 3a0au.

CreneHb ¢ 1HedbIM NOoOKasatreneM. bunom Heromona.
Hcnonvzosanue nooxodsiweti gopmvl 3anucu  OetcmeumeibHblx
yucen 0N peuleHus NpaKkmuyecKkux 3a0aid U npeoCcmasieHus
OQHHDBIX.

ApudpmMeTnueckuii KOpEeHb HATypallbHOM CTENEHH U €ero
CBOMUCTBA.

CreneHs ¢ PallMOHAJIBHBIM I10KA3aTCIIEM U ee CBOfICTBa;
CTEIICHLC ACHCTBHTCIBHBIM II0KA3aTCIIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsTUUHBIE U
HaTypaJibHbIE JTOTapU(MBbl.

IIpakTnyeckas padora. JlelicTBUs HaJ YnCIaMU

IIpakTuyeckasi padora. [[eficTBus ¢ NpuOIMHKECHHBIMUA BEIMYNHAMHU
IIpakTnyeckas padora. JleiicTBUs HaJ KOMIUIEKCHBIMH YMCIIAMU
IIpakTuyeckas padora. /[eiicTBUS CO CTENEHAMU

IIpakTnyeckas padora. JlelicTBUs ¢ KOPHIMHU

IpakTuyeckasi padora. Onpenenenue sorapudma

IIpakTuuyeckas padora. CpoiictBa norapudmos. Ilepexon k HOBoMY
OCHOBaHHIO

Tema 2.
YpaBHeHusi u
HepaBeHCTBa

ToxnecTBa U TOXAECTBEHHbIE ITPe00pa3oBaHUs. Y paBHEHUE,
KOpPEHb YypaBHEHHUs. PaBHOCHIIBHBIE ypaBHEHUsS M ypaBHEHUS-
cnenctBus. HepaBeHCTBO, pelieHrne HEpaBEeHCTBA.

OCHOBHBIE ~ METOJBl  pelIeHus] MedblX U JApoOHO-
paInMoOHAILHBIX YpaBHEHUN M HEPaBEHCTB. MHocouienbl om 0OHOU
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nepemennou. J[lenenue MHO20uNeHA HA MHO20YNEH C OCMAMKOM.
Teopema be3y. Mnocounenor ¢ yervimu KodghGuyuenmamu.
Teopema Buera.

[IpeoOpa3oBaHusi YHUCIOBBIX BBIPAKEHUM, COJIEpPKAIINX
CTENICHU U KOPHH.

HppanuonaneHbie ypaBHeHUs1. OCHOBHBIE METO/Ibl PELICHUS
HUppalMOHATBHBIX YpPaBHEHUH.

IToka3zaTenbHble ypaBHEeHHA. OCHOBHBIE METOHBI PELICHUSA
IOKAa3aTEIbHbIX YPABHECHUM.

[IpeoOpa3oBanue BBIpAXKEHUN, COJEPKAIIUX JIOTapU(MBI.
Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOIbI PCIICHUS
sorapu(pMUYECKUX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKHUE bopMyJIbL.
[IpeoOpazoBanne TPUTOHOMETPUYECKUX BbIpakeHuil. Pemienue
TPUTOHOMETPUYECKUX YPaBHEHUI.

Pemienue cucrem JIMHEHHBIX ypaBHEHUN. MaTpuiia cucTeMbl
JMHENHBIX ypaBHeHUN. Onpeaenurens Matpulbl 2 X 2 u 3 X 3, ero
TEOMETPUYECKUI CMBICI M CBOWCTBA; BBHIYMCIICHHUE €T0 3HAYCHMUS,
NIPUMEHEHHUE OIpeAeIuTeNsl Il PEUIeHUs CUCTEMbl JIMHEHHBIX
ypaBHeHUU. Pewenue npukiaouvlx 3a0au ¢ nomMowyblo Cucmemvl
JUHelnviX ypaeHenuu. Hccreoosanue nocmpoenHou Mooenu ¢
NOMOWBIO MAmMpUy U onpeoeiumenel.

Cucrema wu COB0KYnHocCnb ypaBHeHHI;’I U HCPABCHCTB.
PaBHOCHIIBHEIE CHCTEMBI U CHUCTEMBbI-CJICACTBUA. PaBHOCuUILHEIE
HCpPaBCHCTBA.

OcCHOBHBIC MCTOAbI peICHUA IIoKa3aTCJIbHBIX u
J'IOl"apI/I(I)MI/ILIeCKI/IX HCPABCHCTB.

OCHOBHBIE METObI PELIEHUS] HPPALIMOHAIBHBIX HEPABEHCTB.
OCHOBHBIE  METOIBl PEIIEHHUS CHCTEM U  COBOKYNHOCMEU
pallMOHAIBHBIX, UppaUOHAITBHBIX, MOKa3aTeJIbHbIX u
Jorapu(pMUYECKUX YpaBHEHUH.

Vpaenenusa, mepasencmea u cucmemvr ¢ napamempamu.
Ilpumenenue ypaenenuil, cucmem u HeEPABEHCME K pPeuleHuio
Mamemamu4eckux 3a0ay U 3a0a4 u3 pasiudHslx oo1acmel HayKu u
DPEeanvbHOU JCU3HU, UHMepnpemayus nNoJY4eHHbIX pe3yabmamos.

Tlocmpoenue mamemamuueckux Mmooeneu peailbHOU
cumyayuu ¢ nomMowplo ypasuenuil u Hepasencms. I[Ipumenenue
VpasHeHUll U HePABeHCmME K PeUeHU0 Mamemamuieckux 3a0ay u
3a0ay U3 pasiuuHblx obracmel HaAyKU U peaibHOU HCUSHU.

IIpakTuyeckasi padGora. Pemenne panvoHATBHBIX U JIPOOHO-
palMOHAIbHBIX YPAaBHECHUN

IIpakTHyeckas padora. PerieHne pa3nuyHbIX BUJIOB HEPABEHCTB
IIpakTnueckas padora. Penenue npparoHalbHbIX ypaBHEHUN
IIpakTuyeckas padora. PemeHne nokasaTeabHbIX YPaBHEHUN
IIpakTuyeckas padora. Pemenue norapupMuuecKux ypaBHeHUN
IIpakTnueckas padora. Pemenue cucreM ypaBHEHUH METOIOM
IIOJCTAHOBKHU U CJII0KEHUs
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IIpakTnyeckas padora. Beruncienue onpeaenurenei
IIpakTuyeckass padora. PemeHue CHCTEM JIMHEWHBIX YpaBHEHHI
merozioM Kpamepa

IIpakTuyeckasi padora. ['paduyeckoe penieHne CUCTEM ypaBHEHUN
IIpakTuuyeckas padora. ['paduyeckoe perieHne HEpaBEHCTB U HUX
CUCTEM

IIpakTHyeckasi pabdora. Penienne uppaimoHalibHBIX HEPABEHCTB

Tema 3.
DyHKUMHM U Tpapuku

@yHKIMsI, c1ocoObl 3a1anus GyHKIHH. B3auMHO oOpaTHbIE
dbyHKITIH. Komnozunms byHKITHH. I'paduk byHKITHH.
DneMeHTapHbIe MpeoOdpa3oBaHus IpaduKOB (QYHKIUHA.

OOnacth omnpeneneHuss U MHOXKECTBO 3HAYEHUM (PyHKIUU.
Hymu ¢ynkmuu. I[IpomexyTkH 3HAKOMOCTOSHCTBA. UETHBIE U
Heu€THble (QyHkiuu. llepmommueckue ¢yukuun. I[IpomexyTku
MOHOTOHHOCTH (PyHKIIMA. MaKCUMyMbl U MUHHUMYMBI (PyHKITUU.
HauGonbiiee u HauMeHblllee 3HaYCHUST (PYHKIIMM HA MPOMEXKYTKE.

JluneiiHas, kBagpaTW4yHasi U JpOOHO-JIMHEHHAs (YHKLMH.
DjIeMEHTapHOE HMCCIIEI0BAHUE U IOCTPOEHUE UX I'padUKOB.

CrenenHas (yHKIIUS C HATYPAJIbHBIM H IIEJIBIM ITOKa3aTeIIeM.
Eé cBoiicTBa u rpaduk. CBoiicTBa u rpadyk KOpHs N-Oi CTENEHU KaK
(yHKIIUM OOpaTHOW CTENEHH C HATYpaJIbHBIM IMMOKAa3aTEJIEM.

IToka3arenbHas u gorapudmuyeckas pyHKIUH, UX CBOMCTBA
u rpaduxu. HcnonszoBanue rpadukoB (YHKIMA IS PEIICHHUS
ypaBHeHUH. TpuUroHomerpuyeckass OKpPY>XHOCTb, OIpEIEJICHHUE
TPUTOHOMETPUYECKUX (YHKIHUHM YHCIOBOIO apryMeHTa.

DYHKYUOHAIbHBLE 3ABUCUMOCIU 8 PeAlbHbIX NPOYeccax U
aenersx. I paguku peanvhvix 3asucumocmell.

I'paduk xommnoszunuu Qyskuuid. ['eomerpuyeckue oOpasbl
YpaBHEHHUI M HEPABEHCTB HAa KOOPJIWHATHOW TUIOCKOCTH.

Tpuronomerpuueckass  OKpykHOCTb. CHHYC, KOCHHYC,
TaHT'€HC, KOTAaHIeHC  4YucJIoBOro  apryMeHTta. OCHOBHBIE
TPUTOHOMETPUYECKHUE (hopmyIIBL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUM.

Tpuronomerpruueckue (QpyHKIHMHU, UX CBOHCTBA U TrpadUKU.
ApKCHUHYC, apKKOCHHYC M apKTaHT'€HC YHCJIOBOIO apryMeEHTa.
Pemenne TpuroHOMeTpUYECKNX ypaBHEHUN.

Ot0op KOpHEH TPUIOHOMETPUUECKHX YpaBHEHUH ¢
IIOMOIIbIO  TPUTOHOMETPUUECKOH  OKpY>KHOCTH.  Pemenue
TPUTOHOMETPUUYECKUX HEPaBEHCTB.

I'pagpuueckue memoowvl pewienuss ypasHeHull U HepaseHCms.
I'paguueckue memoowt pewenusi 3a0a4 ¢ napamempamu.

HUcnonvzoeanue ecpaguxos ynkyuil 015 uUcciedo8auus
npoyeccos u 3a8UCUMOCMEl, KOMOpble O3HUKAIOM NPU PeuleHUuU
3a0a4 u3 Opyaux yueOHbIX npeomemos U pedibHOU HCUSHU.
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IIpakTnueckas padora. PenieHue nokasareabHbIX HEPABEHCTB
IIpakTHyeckasi padora. Pemenne norapuMudecKux HEPaBEHCTB
IIpakTnueckas padora. Paguannas Mmepa yria. 3aBUCHMOCTb MEXKAY
CHUHYCOM, KOCHHYCOM U TAHT€HCOM OJHOTO M TOT'O K€ yIJa
IIpakTnueckas padora. @opmyisl cioxeHus. PopMyIibl TBOHHOTO
yria

IpakTuyeckas padora. Pemenue ypaBHeHuid COS X=a, Sin X=a
IIpakTuyeckas padora. Pemienue ypaBHeHuit tg X=a u 1pyrux
TPUTOHOMETPUYECKUX YPABHEHUHN

Tema 4.

Hauagna
MaTeMaTHYeCKOro
aHaJam3a

ITocnenoBaTenbHOCTH, CII0COOBI 3a/1aHus
IOCJIEA0BATEIBHOCTE.  MeTon  MaTreMaTu4eCcKOM  MHAYKIIUU.
MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIIENOBATENBHOCTH. Hcmopus
B03HUKHOBEHUS ~ MAMEMAmMu4ecko20  aHaiu3a  Kak  aHaiusd
OeCcKOHeuHO ManblX.

Apudmernyeckass W TEOMETpHUUYECKas  IMPOTPECCHH.
beckoneuno yoOwmIBaromias reomerpuyeckas mporpeccus. Cymma
OeckoHeYHO yObIBaloIel TeoMeTpruuecKoi nporpeccuu. JInHenHbli
U DKCIOHCHUMAJIbHBIM pocT. Ywucino e. Dopmyna cnodxcHvix
npoyenmos. Hcnonvzosanue npoepeccuu 05 peuleHus peanbHulX
3a0a4 NPUKIAOH020 Xapakmepa.

HenpepbiBHbIe ()yHKIMH ¥ HUX cBolicTBa. TOYKM pa3phIBa.
AcumnToTel  rpaduKoB  (DYHKIIUH. CeoiictBa  QyHKIMA
HEIPEPBIBHBIX Ha OTpe3ke. MeToa HHTEpBAJIOB I pEHICHUS
HEpaBeHCTB. [Ipumenenue ceolUCmME HENpepuleHbIX QYHKYUU O
peuterus 3a0au.

[TepBass m BTOpass mpousBoaHble (yHKIHU. OnpenencHue,
reOMEeTPpUUECKUN U (PU3UUYECKUM CMBICI MPOU3BOJHON. YpaBHEHUE
KacaTeJIbHON K Tpaduky (QyHKIIUH.

IIponsBonHble d3yeMeHTapHBIX GyHKOUH. [IpousBogHas
CYMMBI, IPOU3BEACHHUSI, YACTHOTO M KOMIO3UIMU (DYHKLIHI.

[IpuMeHeHne NMPOM3BOJHONW K MCCIIEIOBAHUIO (YHKIMI Ha
MOHOTOHHOCTh U 3KCTpeMyMmbl. HaxoxnaeHue HauOOJbLIETO U
HalMEHBIIEro 3HaYE€HUH HenmpepbIBHOM (YHKIIMU Ha OTpe3Ke.

HpI/IMCHeHI/IC HpOI/I3BOI[HOI\/’I T HAXOXKIACHUA HAWITy4dIICro
peleHusl B NPUKIAJHBIX 3ajaydax, sl ONpPEJIeNIEHUs] CKOPOCTH M
YCKOpEHHsI TIpoliecca, 3aJJaHHOrO (HOopMysIol Ui rpaduKoM.

IlepBooOpa3Has, OCHOBHOE CBOHCTBO IE€pPBOOOPA3HBIX.
[IepBooOpa3ubie 3nemeHTapHbIX (yHKUMM. [IpaBuina HaxoxaeHus
MepBOOOPA3HBIX.

WnTerpan. I'eomerpuuecknit CMBICJI HMHTETpaa.
Brruucnenue onpenenéHHoro uHTerpana no gopmysne Herotona —
JleliGHuna.

[IpumeHenne wuHTErpasia [JId HaXOXKJAEHUSA IUIOLIAIEH
IJIOCKUX (UTYp U OOBEMOB reOMETPUYECKUX TeJl.

Ilpumepvr  pewenuti  ougpeperyuarvHvIX  YPasHeHUI.
Mamemamuueckoe MoOenupoganue pearbHblX  NPOYecco8 ¢
nomowbio oughepeHyuanbHbLIX YPagHeHUll.
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IIpakTnueckas padora. MeTo MHTEPBAJIOB

IIpakTuyeckas padora. Beruucienue npou3BOIHBIX
IIpakTHyeckasi padora. BeiuucieHue nporu3BOJAHBIX CIOKHBIX
byHKIMHA

IIpakTnyeckas padora. YpaBHeHHE KacaTelbHON
IIpakTuyeckas padora. Beruucienue BTOpoi MPOU3BOIHOM
IIpakTnueckas padora. VccienoBanue Ha MOHOTOHHOCTb U
KCTPEMYMBI

IIpakTnyeckas padora. HanGomnbiee 1 HaMMEHbIIIEe 3HAUCHUE
(hyHKIIMM Ha OTpE3Ke

IIpakTnueckas padora. BoruncieHue nepBooopasHbIX
IIpakTuyeckas padora. Beruucienue HeONpeaeIeHHOTO U
OIIpEIEIEHHOT0 UHTErpaia

IIpakTHyeckasi padora. BerunciaeHue miomaaei miockux Guryp u
00BEMOB TeJ BpaIlleHUs

Tema 5.
MHuoxkecTBa M JOTHKA

MHOXeCTBO, ONepalii HaJ MHOXKECTBAMHU U WX CBOMCTBA.
Huarpammber  Ounepa — Benna. [lpumenenue meopemuko-
MHOIHCECBEHHO20 annapama 0Jis ONUCAHUSL PealbHbIX NPOYecco8 U
A6NIeHUll, NPU peuleHUU 3a0ay U3 opy2ux y4eOHvlx npeomemos.

Onpeoenenue, meopema, C8OUCMBO MAMEMAMUYECKO20
obvexma, credcmeue, 00Ka3ameibCmeo, PAGHOCUIbHbIE YPAGHEHUSL.

IIpakTnyeckas padora. Onepanuu HaJ MHOXKECTBAMU

Pa3nes 2. 'eomerpus

Tema 6.
IIpsiMble ¥ MJIOCKOCTH B
NPOCTPAHCTBE

OcHOBHBIE TNOHATUS cTepeoMeTpuH. Touka, mpsAmasd,
IUIOCKOCTh, TIpocTpaHCcTBO. [loHsATHE 00 aKCHOMAaTHUYECKOM
MOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U CIIEIACTBUS
N3 HUX.

B3auMHOe pacnonokeHue NOpsIMBIX B IIPOCTPAHCTBE:
MepEeCceKaroIMecs, NapajuleIbHbIe U CKPEIIUBAIOIIUECS IIPSIMBIE.
[IpusHaky ckpemmBaromuxcs npsMsIX. [lapamienbHOCTb NPSMBIX U
IUIOCKOCTEH B  MPOCTPAHCTBE: IMapajjieJibHbIE MpsSMbIE B
NPOCTPAHCTBE; MApPAIIEIBHOCTh TPEX MNPSIMBIX; MNapauIeIbHOCTD
npsMod  u  mockoctu.  [lapamnenbHoe M LEHTpaIbHOE
MIPOEKTUpOBaHMe, H300pakeHne ¢uryp. OCHOBHBIE CBOMHCTBa
MapajyieIbHOrO  IpoekTupoBaHus. M3o0paxenue ¢uryp B
NapaJUIEIbHON MPOEKINH. YTIIBI C COHAIIPABICHHBIMU CTOPOHAMMU;
yroia Mexay MpsMbIMH B mOpocTpaHcTBe. IlapamienbHOCTH
IUIOCKOCTEN: TapajjieibHble IUIOCKOCTH; CBOMCTBA MapaJlIEIbHBIX
miockocted. [Ipocreiimime mnpocTpaHcTBEHHbIE (UIYpBl  Ha
IJIOCKOCTH: TETpadp, MapajuleJIENUIIel; TIOCTPOSHUE CEUYEHUN.

[IepnieBAUKYyISPHOCTH MpSIMOM 54 IUIOCKOCTH:
NEPIECHAUKYJISIPHBIE  IIpsAMBIE B IIPOCTPAHCTBE,  IPSIMbIE
rnapajuieabHble W NEpPIEHIUKYJSIPHbIE K IUIOCKOCTH, IPU3HAK
NEPIECHAUKYIJIIPHOCTH NPSIMOM U IIOCKOCTH, TEOpEMA O MPSIMOU
MEPIEeHAUKYISIPHOU IUIOCKOCTH. OproronansHoe
npoexktupoBanue. IleprnenauKkynsap ¥ HaKIOHHBIE: PACCTOSIHUE OT
TOYKH J1O IUIOCKOCTH, PAacCTOSHUE OT IMPSIMOW OO0 IUIOCKOCTH,
npoekuusi (Gurypsl Ha  IUIOCKOCTh.  llepneHIuKyJIspHOCTH
IUIOCKOCTEN: MPHU3HAK NEPHEHIMKYJSIPHOCTH JBYX IIJIOCKOCTEM.
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Teopema 0 TpEX NEepHEHAUKYISAPAX. YTIBI B IPOCTPAHCTBE: YIOJI
MEXKIY OPSAMOU U MIJIOCKOCTBIO; ABYTPAHHBINA YToJI, IMHEHHBIN yro
JIBYTPAHHOTO yria. Tpéxepaunvlii u MHO202paHHbIE — Veibl.
Ceoticmea nnockux y2noe mHo2ozpantozo yeia. Ceoucmea niockux
U 08Y2PAHHBIX Y2108 mpéxepannozo yaia. Teopemvl KOCuH)yco8 u
CUHYCO8 O/l MPEXSPAHHO20 Y2lld.

[TapaiiennbHOE M LEHTPaAIbHOE IPOEKTUPOBAHUE,
nzobpaxenue ¢uryp. OpToroHaibHOE MPOESKTUPOBAHUE.
OcHOBHBIE CBOMCTBA NMapAJUICIILHOTO MPOSKTUPOBAHUSI.
H3o0paxenne puryp B napauieabHol npoekiuu. [Ipocreiimme
MPOCTPAHCTBEHHBIE (DUTYPHI HA TIJIOCKOCTH: TETPadap,
napajuieJIennune]l; TOCTPOSHUE CEUYCHUH.

IIpakTnyeckas padora. AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3
akcuowm. [lapamnensHocts npsmeix. [lapannenbHOCTs TPSIMON U
IJIOCKOCTH

IIpakTuyeckas padora. Penenne 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O
TPEX NEPIECHIUKYIIApAX

IIpakTnueckas padora. Mzo6paxenue puryp

Tema 7.
BekTopsl u
KOOpPAMHATHI B
NPOCTPAHCTBE

IlonsATHA: BEKTOP B IIPOCTPAHCTBE; HYJIEBOM BEKTOD, UIMHA
HEHYJIEBOI'O BEKTOPA; BEKTOPHI KOJUIMHEAPHBIEC, COHANPABICHHBIE U
MPOTHBOIOJIOKHO HaIpaBJICHHbIE BEKTOpPbl. PaBEHCTBO BEKTOPOB.
JIelcTBHSI ¢ BEKTOpaMU: CI0KEHHUE U BBIYMTAHUE BEKTOPOB; CyMMa
HECKOJIbKHMX BEKTOPOB; YMHOXEHHE BEKTOpa Ha uucio. CBoicTBa
CJIO’KEHHUsI BEKTOpOB. (CBOMCTBA YMHOXEHMS BEKTOpa Ha YHUCIIO.
[TonsiTre komIIaHapHble BEKTOPbI. [IpU3HaK KOMIIIaHApPHOCTH TPEX
BeKTOpoB. IlpaBuno mnapamienenunena. Teopema 0O pas3inoKeHUH
BEKTOpa HO TPEM HEKOMIUIaHApHbIM BekTopam. [IpsiMmoyrosibHas
CHCTEMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTbl BeKTOpa.
Paznoxenune BekTtopa mo Oasucy. CBsA3b MEXIy KOOpAMHATaAMHU
BEKTOpa M KOOpJMHATaMHM TOYEK. YTOJ MEXIy BEKTOpPaMH.
CkansipHoe MNpOU3BEACHUE BEKTOPOB. Bexmopnoe yMHOCeHue
sekmopos. Ceoticmea 6ekmopHno2o ymuoxcenus. Koopounammo-
BEKMOPHBIU MEMOO NPU PeuleHUU 2eOMempUIecKux 3a0au.

IIpakTnyeckas padora. KoopauHats! BekTopa
IIpakTnuyeckas padora. CkansipHOe IPOU3BEICHNE BEKTOPOB
IIpakTnyeckas padora. PaccTosHue Mexny 1ByMs TOUKAMH

Tema 8.
MHoOrorpaHHUKH

Buael  MHOrorpaHHMKOB; pa3BEPTKa MHOTOIDAHHUKA.
[Ipusma: Nn-yroapHas mpusMa; IpsiMasi U HAKJIOHHAs MPU3MBI;
OoKkoOBasi M TOJIHAsE MOBEPXHOCTh MNpu3Mbl. [lapamnenenunen,
NPSIMOYTOJIBHBIN MapajIelIenuIe] U ero cBorcrTea. Kpamuatiwue
nymu Ha noeepxHocmu MHo2oepanHuka. Teopema Oiinepa.
Ilpocmpancmeennas meopema llugpacopa. Ilupamuna: N-yroapHas
NMUpaMHIa; TpaBUJIbHAS U yceu€HHas nupaMuibl. CBolicTBa pédep
u OOKOBBIX TpaHedl mnpaBWIbHON mnupamMunabl. lIpaBuibHBIE
MHOTOIpaHHMKH: MPaBUJIbHAS NIpU3Ma U IpaBUJIbHAs MUPAMUIA;
MpaBWJIbHAsI TPEYroJibHAs NUpaMHuia U MPaBWIbHBIN TeTpasap;
kyO. IIpencraBienre o MpaBUIBHBIX MHOTOTPAHHHMKAX: OKTa’3p,
ToAEKa’Ap U MKOCAdIP.

vamempwl 6 npocmpaHcmee. Dnemenmot cummempuu
npasujibHvlx  MHO2O0CPAHHUKOG. wawempuﬂ 6 npasujibHOM
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MHO202PAHHUKE. CUMMEMpPUs Napaiieienuneod, CumMmempus
NPABUTLHBIX NPUSM, CUMMEMPUs NPAGUNLHOU NUPAMUOBL.

Bpruucinenue — sJeMEHTOB ~ MHOTOTPAaHHUKOB:  pEOpa,
nuaroHanu, yribl. [lmomans OOKOBOWM IMOBEPXHOCTH M IMOJHOMU
IMOBEPXHOCTH MPSAMON MPU3MBI, TUIONIAJb OCHOBAHUM, TE€OopeMa O
OOKOBOM TOBEPXHOCTH TMpsiMo Tipu3Mbl. [lnomane OGokoBoOM
IMOBEPXHOCTH U MOBEPXHOCTU MPABWILHOM MUPAMUJIBI, TEOPEMA O
IJTIOIIAIM YCeUEHHOM TUpaMUIbI.

[Toctpoenue CeUeHU MHOTOI'PaHHUKOB. MeTtonsl
IIOCTPOCHHSI CEUEHUM: METOJ CJICJAOB, MemoO 6HYMPEHHE2O
NPOEeKmMupo8arusi, Memoo nepeHoca cexyuell nioCKOCmu.

IIpakTuyeckas padora. HaxoxieHue 3J1€eMEHTOB U IIOLIAN
HOBCpXHOCTI/I HpI/I3MBI

IIpakTuyeckas padora. HaxoxieHue 3J1eMEHTOB U IIOLIAN
HOBerHOCTI/I HI/IpaMI/II[BI

IIpakTnyeckas padora. [loctpoenue ceuenuii

Tema 9.
Tesa BpameHus

[MonaTHs: HUIUHAPUYECKAs] ITOBEPXHOCTh, KOHHYECKAs
ITOBEPXHOCTb, chepuueckas MIOBEPXHOCTb, oOpasyromue
noBepxHocTe. Tena BpallleHUs: UUIMHAP, KOHYC, YCECUYEHHBIN
KOHyC, cdepa, map. B3ammuHoe pacnosiockenue cdepsl u
TUTOCKOCTH; KacaTelibHas IJIOCKOCTh K cdepe. M3obpakeHue Tei
BpallleHWsi Ha IUIOCKOCTH. Pa3Béprka mmiMHApa W KOHYcA.
Cummetpus cdepsl U mapa.

OO0véM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00
00BbEMe MPSMOYTOJIBHOTO Tapajulesienuneaa U CISACTBUS W3 HEE.
OO0BEM TpSAMON M HAKIOHHOW MPU3MBI, MIJIMHAPA, MUPAMUIBI H
koHyca. O0bEM mIapa v MIAPOBOTO CETMEHTA.

KomOunanuu Ten BpalleHUss U MHOTOrpaHHHUKOB. [Ipusma,
BNHCAHHAs B IWIMHIP, OMUCAaHHAsI OKOJI0 uiuHapa. [lepeceuenne
ceps! 1 mapa ¢ IiockocTeo. Kacanue mapa u cdepbl IIIOCKOCTHIO.
[lonsiTe MHOTrOrpaHHHMKa, OMMCAHHOTO OKOJO cdeprl, cdepsl,
BIIMCAaHHON B MHOTOIPaHHUK WJIM TEJIO BpalleHUS.

[Tnomaas TOBEPXHOCTH UWIMHApPA, KOHYyCa, IUIONIA/Ib
chepsr neé yacreii.

[Tono6ue B npoctpancTBe. OTHOLIEHNE O0BEMOB, IIONIAIEH
MOBEpXHOCTEH MONO0OHBIX (uryp. Ilpeobpazoeanue nooobus,
comomemus. Pewenue 3a0ay Ha NIOCKOCMU C UCHONb308AHUEM
cmepeomempuyeckux Memooos.

IIpakTnueckas padora. HaxoxneHue »>I€MEHTOB U IUIOIIAIM
MOBEPXHOCTU LUIUHIPA

IIpakTnueckas padora. HaxoxneHue >I€MEHTOB U IUIOMIAIH
MOBEPXHOCTH KOHYCa

IIpakTnueckas padora. HaxoxneHue »>I€MEHTOB U IUIOMIAIH
moBepXHOCTH Tapa (cdepsnr)

IIpakTuyeckasi padora. Brerancienne o0beMOB MHOTOTPAaHHUKOB U
KPYTIJIBIX Tell
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Tema 10.
JIBu:keHusI B

Heusicenus npocmpancmea. Omoobpasicenus. J[eudicenus u
paserncmeo gueyp. Obwue ceolicmea 0sudxiceruti. Buowvl 08uxcerull.

NpoCTPpaHCTBE napannenvbHblll. NePeHoC, YEHMPAIbHAsl CUMMEMpUsl, 3epKalbHas
cumMmempus, nogopom okpye npamou. IIpeobpazosanus nooobus.
Ilpsimas u cghepa Diinepa.

Pa3nen 3. BepoATHOCTBH M CTATUCTHKA

Tema 11. BunapHbIii ciaydaliHblii ONBIT (MCHBITAHUE), YCIIEX U HEY1a4a.

Kom0unaropuka HezaBucumbie ucnbiTanus. Cepusi HE3aBUCHUMBIX HUCIBITAHUN 10
nepBoro ycnexa. [lepecranoBku u ¢akropuan. Uucio coueTaHuid.
Tpeyronpauk Ilackams. @opmyna 6unoma HproToHa.
IIpakTuyeckas padora. PazmenieHust u nepecTaHOBKU
IIpakTuyeckas padora. Coueranus. bunom Hrrotona

Tema 12. I'pad, cBs3HbIN Tpad, myTH B rpade: mukibl 1 nenu. CteneHb

DJIeMEHTBI TeOPHH (BasieHTHOCTB) BepiuHbL. [ padsl Ha TIIOCKOCTH. [lepeBbsl.

rpados

Tema 13. Cny4daliHble SKCIIEpUMEHTHI (OTBITHI) U CIIy4aiiHbIe COOBITHS.

CoObITHus1, BEPOSITHOCTH

DneMeHTapHble coObITUs (UcxoAbl). BeposTHOCTh CiyyaliHOIrO
coObITHA. BIM30CTh YaCTOTHI M BEPOATHOCTH cOObITHI. CirydaiiHbie
ONBITHl C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIepecedeHue, OOBCIMHEHUE,
NPOTHUBOMOJIOKHBIE CcOOBITHSA. Juarpammbl Diinepa. Dopmyna
CIIOYKE€HUSI BEPOSITHOCTEN

VYcnoBHAas BEPOSATHOCTb. YMHOXKEHHUE BEPOATHOCTER. /[lepeso
cnyuanno2o  akcnepumenma. Dopmyna  MOJTHOW  BEPOSATHOCTH.
®opmyna baiieca. HesaBucumbie coObITHS.

Cepust HezaBUCUMBIX HcHbITaHul bepuynmu. Cryuatnwii
8b100p U3 KOHEYHOU COBOKYNHOCMU.

IIpakTnueckas padora. Pemenne npocTelmx 3aa4d Ha ONPeNEICHUE
BEPOSITHOCTH

IIpakTnyeckas padora. PenieHue 3a1a4 Ha BEpPOSITHOCTb CYMMBI U
MIPOU3BEICHUS COOBITHI

IIpakTnuyeckas padora. Beruncnenue BeposTHOCTEH coOBITHH 1O
dhopmynam nosiHOM BeposiTHOCTH, baiieca n bepaymimn

Tema 14.
CayyaiiHble BeJIUYHHBI

Cnyuaiinass BenuuuHa. PacnpezneneHne BepOSATHOCTEH.
Huarpamma  pacnpenenenus. Omnepauuu  Haj — CIIydalHBIMU
BEJIMUMHAMU.  bumapnas  crayuatinas  eeauuuna.  IIpumepsl
pacripeiesieHuii, B TOM YHCJIe TEOMETPUIECKOEe U OMHOMHUAIBLHOE.

Cosemecmnoe pacnpedenenue O08yX CIVYAUHLIX GEIUUUH.
Hezasucumvie cryuaunvie eenudunbl.

MaremMaTu4eckoe  OKMIAAHUE  CIIyJalHOW  BEJIWYMHBI
(pactipenenenus). [lpumepsvl npumeHeHus MamemamuyecKko2o
odrcudanus (cmpaxoeanue, aomepesi). Mamemamuueckoe
oxcuoanue OUHApHOU CHY4auHou eequyuHvl. MaTemMaTH4ecKoe
OXXHJIAaHUE€ CYMMBI CIIydyallHbIX BeJWYMH. Maremaruueckoe
0KHJTAaHUE TEOMETPUUECKOTO U OMHOMHUAIFHOT'O pPacpe/IeICHUM.

Jucnepcuss W CTaHAZAPTHOE  OTKJIOHEHUE  CIy4YallHOU
BEIWYMHBI (pacripenenenust). J{ucnepcusi OUHAPHOU CAYYAUHOU
geuqunbl. MaTteMaTnuecKoe 0KHIaHUe IPOU3BEACHUS U TUCTIEPCUS
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CyYMMBbl HE3aBUCHMMBIX CIy4YallHbIX BeJuuuH. Jlucnepcus wu
CTaHJApTHOE  OTKJIOHEHHE OWHOMHUAIIBHOTO  paclpeesieHuUs.
Hucnepcuss W craHJapTHOE  OTKJIOHEHHE T'€OMETPUUYECKOIO
pacrpeeneHus.

Henpepuvignvie cayuaiinvie éenuuunst. Ilpumepsl. PyHxyus
nioOmHOCmMuU  8eposmHocmu  pacnpeoenenus.  Paenomeproe
pacnpedenenue u e2o ceolcmea. 3adayu, nNpugooAwUe K
nokazamenbHoOMy  pacnpeoeienuro. 3aoauu, npugooswue K
HOPMATLHOMY pacnpeoenenuro. DyHKyus NIOMHOCIU
BEPOSIMHOCIU ~ NOKA3AMENbHO20  PACNpedenenus,  (QYHKYus
NIOMHOCIU 8EPOSAMHOCIU HOPMATLHO20 pacnpeoenetust. PyHKYus
NIOMHOCIU U CBOUCMBA HOPMATILHO2O PACHPEOeNeHUs.

TlocneoosamenbHOCMb 0OOUHOUHBIX HE3ABUCUMbBIX COOLIMULL.
3aoauu, npusooswue k pacnpeoenenuro Ilyaccona.

Kosapuayua o0eyx cayuaiineix eenuuun. Kosgpguyuenm
aunetinoil koppensayuu. Coemecmuvle HAOMOOEHUL O8YX BETUYUH.
Boibopounwviii  koaghpuyuenm xoppensyuu. Paznuuue medxncoy
JIUHEUHOU C6A3bI0 U NPUYUHHO-CIeOCMBEHHOU C6:a3bl0. Jlunetinas
pezpeccust, Memoo HAUMEHbUUX K8AOPAMOs.

IIpakTHyeckas padora. Pemienue 3a1a4 Ha 3anKCh paclpeaesIeHUs
JICB

IIpakTHyeckas padora. Beiuucnenue xapakrepuctuk J[CB
IIpakTuyeckasi padora. Pemenne 3a1a4 Ha TEOMETPUUYECKOE U
OMHOMUAIBHOE pacIpeIeICHI

IIpakTnueckas padora. Pemenue 3a1ay Ha reOMETPUUECKOE U
OMHOMUATBHOE pacIpeIeICHH

Tema 15.
IlonsiTHe 0 3aK0HE
00JIBIINX YHCEJ

Hepasencmeo Yebviuésa. Teopema Yeowviwésa. Teopema
bepnynnu.  3axon  6onvuwux  uucen.  Buibopounwvii - memoo
uccne0o08aHull.

Tema 16.
9J1eMeHTDI
MaTeMaTHYeCKOou
CTATHCTHUKH

I'enepanbHasi COBOKYNHOCTb M CiIy4yaiiHass BbIOOpKa.
3HAaKOMCTBO C BBIOOPOUYHBIMHU XapakTepucTHKamMHu. OlLieHKa
CpPEIIHETO U AUCIEPCUU I'eHEPATbHON COBOKYITHOCTH C OMOIIBIO
BBIOOPOYHBIX  XapakTepucTUK. OlleHMBaHME BEpPOSTHOCTEH
COOBITUH MO BBIOOpPKE.

Cmamucmuueckasa eunomesa. Ilpoeepka npocmeriuux
2unome3s ¢ NOMOWbIO CEOUCME U3YUEHHBIX paCnpedeseHUl.

IIpakTuyeckas padora. [locTpoeHne BapuallMOHHOTO psia U
MOJIUTOHA YacTOT. PacyeT OTHOCUTENHHBIX YaCTOT

IIpakTnyeckas padora. Pacyer 4rcIOBBIX XapaKTEPUCTUK BHIOOPKHU.
[TocTpoenue rucTorpaMMbl OTHOCUTEIBHBIX YaCTOT U Tpaduka
AMIUPHUUECKON PYHKIIMH pacTpeaeieHus

IIpakTuyeckasi padora. Pacuer 4nCIOBBIX XapaKTEPUCTHUK BHIOOPKH.
[TocTpoenue rucTorpaMMbl OTHOCUTEIBHBIX YACTOT U rpaduka
AMITUPUIECKON (HYHKIIMH pacipeiesIeHUs
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6. TEMATHUYECKOE INTAHUPOBAHMUE 110 YYHEEHOMY IIPEAMETY

° HaumenoBaHue pa3jesioB U TeM Bcero | Jlexuus | IlpakTuyeckue
n/n padoThI
1. | Yucna u BeIYUCIICHUSA 22 8 14
2. | YpaBHEHUs W HEPAaBEHCTBA 30 8 22
3. | ®ynkiun u rpaduku 20 6 14
4, | Havana maTeMaTuyeckoro aHajamn3a 32 12 20
5. | MHuoxecTBa M JIOTHKA 4 2 2
6. | IIpsMbIe 1 IITIOCKOCTH B IPOCTPAHCTBE 12 6 6
7. | BekTopbl U KOOpJMHATHI B MPOCTPAHCTBE 10 4 6
8. | MHororpaHHUKH 10 4 6
9. | Tena BpamnieHus 12 4 8
10. | JIBuKeHus: B IPOCTPAHCTBE 2 2 -
11. | KomGuHaTopuka 6 2 4
12. | DnemenTH TeOpUUTPAdOB 2 2 -

13. | CobObITHS, BEPOSITHOCTD 10 4 6
14. | CnyyaiiHbple BEJIMUMHBI 12 4 8
15. | TlonsiTue 0 3aKOHE OOIBIINX YUCEI 2 2 -
16. | DnemMeHTHl MaTEMATHUYECKON CTATUCTUKHI 10 4 6
17. | Koncynpranus 8 - -
18. | Utoro 204 74 122

[Ipu peanuzanuu cojepkanus oO0Ieo0pa30BaTENLHON y4eOHOTO TIpeIMeTa

OVIL03.Y «Maremaruka» B mpezaenax ocBoenus OIIOII CITIO na 6a3e OCHOBHOTO

o0111ero o0Opa3oBaHus ¢ MOJIyYeHHEM cpeaHero oomero oopasosanus [ITTICC3:

Buj yueOHoi padoThI

O0BeM B yacax

O0bem 00pa3oBaTebHOI MPOrpaMMBbI 220
Oo6s13aTesibHAsE ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 220
B TOM 4mcJIe:

JICKOUN 74
MPAKTUYCCKUEC 3aHATUA 122

J'Ia60paTOpHLIe 3aHATUA

y4eOHBIM IJIAHOM
HE MPEYCMOTPEHBI

Camocmosmenvuas paboma obyyaiowje2ocs

8
Koncynomayuu 8
Ilpomesricymounan ammecmayus 6 ghopme IK3aMeHa 8
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7. YA EBHO-METOAUYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYHEHHUE ITPOT'PAMMbI YYEBHOTI'O
MNPEJMETA
7.1. Onucanue mamepuanbHoO-mexHU4ecKoll 6a3vl, HEOOXOOUMOU 014

ocyuiecmeiieHus 00pazo0eameibHo20 npoyecca

HaumenoBanue

OCHAIIEHHOCTh CHEeNUAJBLHBIX NMOMeIleHMit

Ne crnenuajJbHBIX MOMelleHul 1 " .
" M NOMEINeHUuN I CcaMOCTOATEJbHOMI
n/n noMelueHun 1
.. padoThI
CaMOCTOSITeIbHOH padoThI
YyeOHas ayauropus aiis npoenenus | 1. Jlocka yueOHas
3aHATHN BCEX BUIOB, TPYMIOBBIX U | 2. PaGouee mecTo npenoaaBaTens
HMHIUBUIYaJIbHBIX KOHCYJIbTAIUH, 3. Komrutekt yueOHoOM Mebenu Ha 25 yer.
TEKYILEro KOHTPOJIS M MPOMEKXyTouHOH | 4. HarnsaHsle mocoous,
aTTeCTalIUH: MaKeThl TCOMETPUUECKUX TEJI, YUSPTEIKHBIC
1. 414056, PUHAITIEKHOCTH
AcTtpaxaHckas 0061acTs, ropoackor | 5. Kampkymsitopsr — 15 mi.
OKpyT Topoa AcTpaxaHsb I'. ACTpaxaHp, |6. CTarlmOHAPHBIA MYyTbTUMETANHBINA KOMILUIEKT
yi. TatumeBa, crpoeHue (TIpoexTop, FKpaH)
18a/1,76,5kB.Mm., 7. JocTtyn x uHbOpMaIMOHHO-
2 atax, momerierne Ne 10 TEJIEKOMMYHUKAIIMOHHOU cetn « IHTepHEeT»
ITomemenwne mist camoctositenbHON U | 1. KommiekT yuebnoi mebenu Ha 50 ger.
BOCITUTATEIBHON PabOTHI: 2. Komrutekt yaeOHO-HATIISAHBIX TIOCOOMIA
414056, 3. KommbroTeps! - 8 iT.
2 Actpaxanckas 001acTh, roponckord | 4. CTarmoHApHBIA MyTbTUMETUMHBIA KOMIUIEKT

OKpYyT Topoa AcTpaxaHb I. ACTpaxaHb,
yi. Tarumesa, ctpoenue 18a/l, 221,1
KB.M.,

2 stax, nomenienue Ne 7

(TIpoexTop, FKpaH)
5. Hoctym k nH(OPMAITHOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTn « IHTepHeT»

7.2. Pekomenoyemasn numepamypa

HU31.

a) OCHOBHAA yueOHan qTumepamypa:

1. AnumoB II.A., Konsarun FO.M., Tkauea M.B. u ap. MaremaTuka:
anreOpa W Hayajga MaTEeMaTHYECKOro aHajau3a, reoMeTpus. Anredpa W Hadana
MareMmaTudeckoro aHaausa. 10—11 kmaccel: 6a30BbIi U yriay0il. ypoBHU — 3-€

- M., 2017.

2. Aranacsn JI.C., byry3oB B.®., Kanomues C.b. u ap. Marematuka:
anreOpa ¥ Hayajga MaTeMaTH4ecKoro aHanuza. ['eometpust. 'eomerpus (6a30BbIi
u yruyOoneHnsiid ypoBan). 10—11kmaccer. — M., 2018.

3. Artanacsan JI.C., byry3oB B.®., Kagomues C.b. u ap. Maremaruka:
anreOpa ¥ Hayajga MaTeMaTH4ecKoro aHanusa. ['eometpusi. 'eomerpus (6a30BbIi
u yrayonennsit ypoBuu). 10—I11knaccel. — M., 2020.

4. Matemartuka: yueOHoe nocooue / M.M. Yepnenos [u n1p.]. — Mocksa:
Poccwuiicknii rocyqapcTBEHHBIM YHUBEPCUTET TipaBocyaus, 2022, — 336 ¢. —

ISBN 978-
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5-93916-959-2. — Texkcr: osnextponnsii / IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122921.html

0) OoonontnumenvHan yueonan iumepamypa:

1. AnekcanapoB, A.Jl. MaremaTtuka: anrebpa M Hayajga MaTEMaTUYECKOIO
aHanuza, reometpus. ['eomerpus. 10-11 kmaccel: yueOnuk / A.Jl. Anexcanapos, JI.A.
Bepnep, B.U. Peokuk. — M.: U3gatensctBo «lIpocBemenne», 2020. — 257 ¢. — ISBN:
978-5-09-062551-7 / - TekcT: HENOCPEACTBEHHBIH

2. Mopakosuu, A.I'. AnreOpa u Hayaja MmaTeMaThHdeckoro ananuza. 10 kmace: B 2
g, Y. 1. YueOHuk ans ydamuxcs o01eo0pa3oBaTeIbHBIX YUPESKIACHUH (TPOPUIbHBIHI
ypoBenb) / A.I'. Mopakosud, [1.B. Cemenos. - M.: Muemo3suna, 2020. - 457 c. — ISBN:
978-5-346-01200-9 / - TekcT: HEOCPEACTBEHHBIN

3. Mopakosuu, A.I'. AnreOpa v Hauana MaremMaTudeckoro ananuza. 11 kiace: B 2
g, Y. 1. YueOHuk 115 yyammxcs o01eo0pa3oBaTeNbHbIX yupexkaeHu (mpoduibHbIN
ypoBenb) / A.I'. Mopakosuu, I1.B. Cemenos. - M.: Muaemo3una, 2020. - 351 c. — ISBN
978-5-346-03199-4/ - Tekct: HEMOCPECTBEHHBIH

4. Mopakosud, A.I'. Anrebpa 1 Hauana MmaTeMaTudeckoro ananuza. 10 kmace: B 2
y. Y. 2. 3ajayHuK A8 ydamuxcs o01meo0pa3oBaTeNbHbIX yUpexaeHU (podUuIbHbII
ypoBeHb) / A.I'. Mopakosuu, JI.O. [lenumena, JI.U. 3BaBud [u ap.] - M.: MHeMo3uHa,
2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekct: HEMOCPEACTBEHHBIN

5. Mopakosuu, A.I'. AnreOpa u Hayaia MmaTeMaTuueckoro aHanusa. 11 kiace: B 2
y. Y. 2. 3ajayHuK a8 ydamuxcs o01meo0pa3zoBaTeNbHbIX yUpexaeHU (IpodUuIbHbII
ypoBeHb) / A.I'. Mopakosuy, JI.O. Jlenumiesa, JI.U. 3BaBuu [u ap.],- M. : MHeMo3uHa,
2020. - 137 c. — ISBN: 978-5-346-02411-8/ - Tekct: HEMOCPEACTBEHHBIH

6. boromonoB H. B. Tlpaktudeckue 3ansTus mo maremaruke B 2 4. Yactp 1:
y4ueOHOe nocooue ISt CpEIHETO po¢heCCUOHAILHOTO oOpaszoBanus /
H. B. boromonoB. — 11-¢ uzn., mepepad. u mon. — MockBa: U3marenscTBo HOpaiir,
2021. — 326 ¢. — (IlpodeccuonansHoe oOpazoBanne). — ISBN 978-5-534-08799-4. —
Texcr: anexrponnsiii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/470650

7. boromonoB H. B. IlpakTtuueckue 3aHsATHS MO Marematuke B 2 4. Yactp 2:
y4ueOHOe nocooue ISt CpEIHETO npo¢heCCUOHAILHOTO obpaszoBanus /
H. B. boromonoB. — 11-e uza., nepepad. u non. — MockBa: U3natensctBo IOpaiiT,
2021. — 251 c¢. — (IIpodeccuonansroe oopazosanue). — ISBN 978-5-534-08803-8. —
Texkct: anextponnsiii / DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/470651

8. Marematrka B OTKpPBITOM KOJUIEIKE [ DNEKTPOHHBIN pecypc] Pexxum nocrtyna:
http://www.mathematics.ru

9. lllunaues, B. C. Hauana Briciieit matematuku : yuyebHoe mocooue / B. C.
[MumaueB. — 5-¢ uzn., crep. — Cankr-IletepOypr: Jlans, 2021. — 384 ¢. — ISBN 978-

5-8114-1476-5. — Tekct: AMeKTpoHHBIHN // JlaHb: 2IeKTpOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/169483. — Pexum pgoctyma: Juis aBTOpHS.
MI0JIb30BATEIIEH.

8) nepeuens yuedHo-MemooudeckKo2o odecneyeHus:
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https://www.iprbookshop.ru/122921.html
https://urait.ru/bcode/470651
http://www.mathematics.ru/

1. Metoaudeckoe MOcoOWE IO TEOPUH BEPOATHOCTEH M MaTeMaTHYECCKOU
craructuke. CocraButens Yykanona JILA.

2) uHmepHem-pecypcol:

0) I71eKMPOHHO-OUDIUOMEYUHbLEe CUCIEMBbL:
1. DnextponHo-6mbMoTeuyHas cuctema «IPRbooks» (http://www.iprbookshop.ru/)
2. OOpazoBarenbHO-U3AATENbCKU  TIeHTp «Axkagemus» (http://www.academia-

MOoScow.ru /)

8. OCOBEHHOCTHU OPTAHU3ALIUU OBYUYEHMUS J1JIs1 UHBAJINIOB "
JINL C OT'PAHUYEHHBIMH BO3MOKHOCTSAMMU 310POBbSA

I[JBI o6yqa10mnxc;1 N3 4YuCjla HHBAJIMAOB H JIMIO C OI'PAHUYCHHBIMHA
BO3MOXHOCTAMHU 3J0pPOBbA HaA OCHOBAHUA ITMCbMCHHOI'O 3asABJICHUSA y‘—I@6HBII>i npeamMeT
«MaremaTuka» PCAIIU3YCTCA C YUCTOM 0COOCHHOCTEM HCI/IXO(i)HSI/I‘IGCKOFO Pa3BUTHA,
HMHIAWBUAYAJIbHBIX BO3MO>XHOCTEH U COCTOSIHUS 310POBbA (z[aﬂee — HHIUBHUAYAJIbHBIX

0COOEHHOCTEI).

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOI'O

HNPEAMETA
Pe3yabTaThl 00yyeHus Kon IIpoBepsiembie DopMbI U METOAbI
(IMYHOCTHBIC, TPEAMETHBIE, pe3ya YMeHHA U 3HAHUA KOHTPOJIA ¥ OLIEHKH
MeTanpeIMeTHbIe) bTATO pe3yJbTaToOB 00y4eHHs
B Texymmuin | IIpomexyro
KOHTpPOJIb YyHas
aTTecraius
JIMYHOCTHBIE:
chopMUPOBAaHHOCTh  TpaxaaHckou | JI1 @opMUPYIOTCA 3a CYET MOCTABJIEHHBIX LEJIeH U
MTO3ULIUH o0yyJaromerocs KaK BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHUAX
AKTHUBHOTO W OTBETCTBEHHOT'O 4JI€HA
poccuiickoro obecTBa
yMeHHe  B3aumMozeicTBoBate ¢ | JI6 @OopMHUpPYIOTCS 3a CYET ITOCTABJIEHHBIX LEJNeH H
COLIMAIbHBIMA ~ HHCTUTYTAMH B BOCIIMTATEIbHBIX 337a4 Ha 3aHATHUAX
COOTBETCTBUM C HX (QYHKIUIMU U
Ha3HA4YCHUEM
c(hOpMUPOBAHHOCTH poccuiickon | JI8 @opMUPYIOTCA 3a CYET MOCTABJICHHBIX LEJIeH |
IPAKJIaHCKOU UJCHTUYHOCTH, BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHUAX
MaTPUOTU3MA, YBAXXEHUS K CBOEMY
Hapoly, 4YyBCTBAa OTBETCTBEHHOCTH
nepen PoauHON, ropnoctu 3a CBOU
Kpai, cBor PoauHy, CBON S3BIK U
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KYyJIbTypY, IpPOLUIOE M HACTOALIEEe

MHOT'OHAIIMOHAJILHOTO Hapo/a

Poccun

OCO3HAHME JyXOBHBIX IeHHocTer | JI11 @opMUPYIOTCA 3a CYET IOCTABJICHHBIX LIEJIeH U
POCCHUICKOr0 Hapoaa BOCIIMTATEIbHBIX 337a4 Ha 3aHATHUSIX
c(hOpMHUPOBAHHOCTh HpaBCcTBeHHOTO | JI12 DopMUPYIOTCA 3a CYET MOCTABJICHHBIX LEJIeH U
CO3HaHMsI, STUYECKOI0 NTOBEICHUS BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIIX

OCO3HaHue JiMyHOro Bkiaga B | JI14 @opMHUPYIOTCSL 3a CYET IIOCTABJIEHHBIX LEJIEH HU
MOCTPOCHHE YCTOWYMBOIO OYAYIIEro BOCIIMTATEIbHBIX 337a4 Ha 3aHATHUSIX

ACTETHUYECKOE OTHOLIEHHE K mupy, | JI16 @opMUPYIOTCA 3a CYET MOCTABJICHHBIX LEJIeH u
BKJIIOYAst 3CTETUKY ObITa, HAYYHOTO U BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHUIX

TEXHUYECKOIO0 TBOPYECTBA, CIIOPTA,

TpyZia ¥ OOLIECTBEHHBIX OTHOIICHUI

chopMHUPOBaHHOCTh  370poBoro | | JI20 @opMUPYIOTCA 3a CYET MOCTABJICHHBIX LEJIeH U
6e30macHoro obpasa KHU3HH, BOCIIUTATEIbHBIX 3324 Ha 3aHATHUAX
OTBETCTBEHHOI'O  OTHOLIEHUS K

CBOEMY 3/I0POBBIO

FOTOBHOCTb K Tpydy, Oco3HaHue | JI23 @opMHUPYIOTCSL 3@ CYET IOCTaBJICHHBIX LEJIeH U
LIEHHOCTH MacTepCTBa, TPY10J1I001e BOCIIMTATEIbHBIX 337a4 Ha 3aHATHUSIX

WHTEpeC K pasnuuHbiM  chepam | JI25 @opMUPYIOTCA 3a CYET IOCTABJIEHHBIX LEJIEeH U
npodeccuoHanbHON  AESITENbHOCTH, BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX

YMEHHME COBEpHIaTh  OCO3HAHHBIN

BbIOOp Oynymeir mpodeccun u

peanr30BbIBATH cOOCTBEHHBIE

YKU3HEHHbIEC TIJIaHBbI

FOTOBHOCTb W cHocoOHocTh K | JI26 @OopMHUpPYIOTCSL 3@ CYET ITOCTaBJICHHBIX LEJIEH H
0o0pa3oBaHUI0 U CaMOOOPa30BAHUIO BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHIATHUIX

Ha MPOTSHKCHUH BCEH JKU3HU

c(OpMUPOBAHHOCTh HKOJIOTHYECKO | JI27 @opMHUPYIOTCS 3a CYET IOCTaBJICHHBIX LEJIeH U
KyJIbTypbl, TIOHUMaHUE  BIIHMSHUS BOCITUTATEIbHBIX 3a/1a4 Ha 3aHITHIX
COLIMAJIbHO-D)KOHOMHUYECKUX

IIPOLIECCOB HA COCTOSIHUE MPUPOTHON

U COLMAJIbHOW Cpelpl, OCO3HAHHE

100aTBHOTO XapaxkTepa

9KOJIOTUYECKUX MPOobIeM

IUIaHUpOBaHWEe U ocyuiectsieHue | JI28 @OopMHUpPYIOTCS 3a CYET ITOCTaBJICHHBIX LEJIEH H
JEICTBUI B OKpYXarollel cpene Ha BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX

OCHOBE 3HAaHUS LeJIed YCTONYMBOTO

pa3BUTHS YEJIOBEUECTBA

c(hOpMUPOBAHHOCTh MUPOBO33peHUs, | JI32 @opMUPYIOTCA 3a CYET MOCTABJICHHBIX LEJIeH |
COOTBETCTBYIOILIETO COBPEMEHHOMY BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX

YPOBHIO  pPa3BUTHUSI  HAYKH U

00I11eCTBEHHOMN MIPAKTUKH,

OCHOBAaHHOTO Ha JHAaJIore KYJIBTYP,

CIOCOOCTBYIOIIETO OCO3HaHHUIO

CBOETO MeCTa B TOJUKYJIBTYPHOM

MHUpe

COBEPIICHCTBOBaHUE s3bIKOBOM M | JI33 @OopMHUpPYIOTCS 3a CYET ITOCTABJIEHHBIX LEJNeH H
YUTATENbCKOMN KYJIbTYpbI KaK BOCIIUTATEIbHBIX 3a/1a4 Ha 3aHATHIX

CpeICTBa B3aWMOJCHCTBHUS MEXIY

JIFOJIbMU U TIO3HAHUSI MUpPa

OCO3HaHWE  IEHHOCTH  HayyHoMH | JI34 @OpMHUPYIOTCSL 3a CYET ITOCTABJIEHHBIX LEJIeH H
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NesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIISATh MIPOEKTHYIO u
HCCIIEIOBATENbCKYI0  JIEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIE

BOCIIUTATCIIbHBIX 3aJa4 Ha 3aHATUAX

MeTanpeMeTHbIX:
CaMOCTOATENIbHO (opMyaupoBath u | M1 KCIIOJIb30BATh Pedepar DK3aMeH
aKTyaJIM3UpOBaTh npobiemy, TEOPETUKO-
paccMaTpuBaTh €€ BCECTOPOHHE MHOECTBEHHBIH S3bIK

U S3bIK JIOTUKH JUIS

ONMCaHUsl MPOLIECCOB

Y SBJIEHUU
YCTaHABJIUBATh CYLIECTBEHHBIN | M2 MPOBOJUTH Pedepar DK3aMeH
IIpU3HAK WJIM  OCHOBAaHMS  AJIA JI0Ka3aTeJIbHbIE ITpakTnuecka
CpaBHEHHUA,  Kiaccuukamuu U paccyXJIeHHUS; g paboTa
00001eHus OOBSICHATH CPaBHEHUS

pe3ynbTaTOB

BBIYMCIICHUI
BBISIBJIATD 3aKOHOMEPHOCTHU u| M4 COCTaBJISITh Pedepar DK3aMeH
IIPOTUBOPEYUSI B paccMaTpUBaEMBbIX MaTeMaTU4eCcKue
SIBJICHUSIX MoJeNn c

HCII0JIb30BaHUEM

CBOICTB

reOMETPUUYECKUX

duryp, ux

HCCJIEI0BATh u

UHTEPIPETUPOBATH

pe3yJIbTaThl
BBISBIIATh MPUYMHHO-CJIEJICTBEHHbIE | M12 | cocTaBiATh u | Pedepar DK3aMeH
CBA3M U aKTyaJU3UpoBaTh 3ajady, olieHMBaTh pasHbMM | [IpakTHuecka
BBIIBUTaTh THUIIOTE3y €€ pEIICHus, crioco0amu g pabora
HaXOJUTh apryMEHTBI TUTSt BBIPKECHUS u
JI0Ka3aTesIbCTBa CBOMX npasjomnonooue
YTBEPKACHUM, 3a7aBaTh MapaMeTphbl pe3yJIbTaTOB
Y KPUTEPUU PELICHUS
aHAJIM3UPOBATh IMOJIy4eHHbIE B Xoje | M13 | uHTepnpeTpoBaTh [TpakTnuecka | Dx3aMeH
pelleHns  3aJadd  pe3yJIbTaThl, CBOMCTBa B KOHTEKCTE | s paboTa
KPUTUYECKH OIICHUBATH ux KOHKPETHOMN
JIOCTOBEPHOCTb, IIPOrHO3UPOBATH MPaKTUYECKON
M3MEHEHHE B HOBBIX YCIOBHSX CUTyalluu
YyMETh  TNEpEeHOCUTh 3HaHud B | M17 | pemate mnpuxnanssie | [Ipaktuuecka | Dk3aMeH
MO3HABATENIbHYI0 U TPAKTUYECKYIO 3aJauM, CBsI3aHHbBIE C | s paboTa
00JIaCTH KU3HEAEATEIIbHOCTH HCCIJIEJOBAaHUEM

XapaKTePUCTHK

IIPOLIECCOB
YMETh MHTErpupoBaTh 3HaHUsA u3 | M18 | ymers Pedepar OK3aMeH
pa3HbIX IpEeIMETHBIX o0sacTei OpUEHTUPOBAThCA B

Pa3IUYHBIX

MCTOYHUKAX

uHpopManuy,

KPUTHYECKH

OLICHMBATh "
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HMHTEPIPETUPOBATH
nHpopmManuio,
MOJTy4aeM Y0 u3
Pa3IMIHBIX
UCTOYHHUKOB

BIAJECTh  HABBIKAMU  IIOJIyYEHUS
nH(pOPMALIUU U3 UCTOYHUKOB PA3HBIX
THUIIOB, CaMOCTOSITEIILHO
OCYLIECTBJIATH  IIOMCK,  AHAJM3,
CUCTEMATU3ALMI0 U UHTEPIPETALHNIO
nHpOpMALMU PA3IUYHBIX BHJIOB U
¢bopM npencTaBieHUs

M21

TOTOBHOCTb "
CIOCOOHOCTh K
CaMOCTOSATENLHOM
UH(POPMALMOHHO-
IIO3HABaTEIbHON
NeSITEIbHOCTH, YMETh
OPHEHTHPOBaTbCA B
Pa3INYHbBIX
MCTOYHHKAX
uHpopManuu,
KPUTHUYECKH
OLICHUBATh "
UHTEPIIPETHPOBATD
uH(popMaLuIo,
HOJTy4aeMyIo u3
Pa3INYHBIX
MCTOYHHKOB

Pedepar

DK3aMeH

CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
dopmarax ¢ y4eTOM Ha3HAYCHUS
nH(OPMAIINY | TIEJICBON ayIUTOPUH,
BbIOMpass  onTUMaibHyl0  (opmy
MIPEJICTABJICHHS U BU3YyaTH3aI[UN

M22

KPUTHYCCKH
OLICHUBATh u
UHTEPIPETHPOBATH
uHpopmMaruio,
MOJTy4aeMyIo u3
pa3InYHBIX
HMCTOYHUKOB

Pedepar

DK3aMeH

OLICHUBAThb JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMaluu, ee
COOTBETCTBUE IIPaBOBBIM u

MOPaJIbHO-3TUYCCKUM HOPpMaM

M23

yMETh
OpUEHTHPOBAThCS B
Pas3INYHbIX
MCTOYHHKAX
uHpopManuy,
KPUTHYECKH
OLIEHUBATh "
UHTEPIPETHPOBATH
UH(OpMaLHIO,
HOJTy4aeMyIo u3
Pas3INYHbIX
MCTOYHHUKOB

Pegepar

DK3aMeH

OCYIIECTBISATh KOMMYHHKAIIMIO BO
Bcex chepax KU3HU

M26

YMETb  NPOAYKTUBHO
o01marbcst u
B3aMMO/ICVICTBOBATh B
MPOIECCE COBMECTHOM
JIEATENIbHOCTH

IIpaxTuecka
g paboTa

DK3aMeH

BJIAACTE PA3JIMYHBIMHA crocodamMu
O6H.[CHI/I$I )51 BSaHMOﬂeﬁCTBHH

M28

YMETh  MPOJYKTUBHO
00I11aThCs u
B3aMOJICHCTBOBAaThL B
MPOLECCE COBMECTHOU
NeITEeTLHOCTH,

YYUTHIBATh  MO3UILIHUH

Pedepar
IIpaxTuecka
g paboTa

DK3aMeH

32




IpYTMX  yYaCTHHKOB

JIEATEITbHOCTH
apryMEHTUPOBAHHO BeCTH auaior, | M29 | ymers yunthiBaTh | [IpakTnuecka | Dx3ameH
yMETb  CMAr4ath  KOHQIMKTHBIE MO3ULINH Ipyrux | s pabora
CUTYyaluu Y4aCTHUKOB

JIeATEIbHOCTH,

3P PEeKTHBHO

paspemaTh

KOH(JIMKTBHI
pa3BepHYTO U JoruyHo w3jaratb | M30 | BmaaeTh s3bIKOBBIMHU | Pedepar DK3aMeH
CBOIO TOUKY 3peHus c cpeactBaMu - ymenue | Ilpakruuecka
HCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB ACHO, JIOTMYHO | | 5 pabota

TOYHO M3J1araTb CBOIO

TOYKY 3peHus,

UCII0JIb30BATh

aJICKBaTHbIE

A3BIKOBBIE CPECTBA
IIOHUMATh u ucrnonb3zoBath | M31 | ymers npoayktuBHO | [Ipaktnuecka | Dk3ameH
[IPEUMYIIECTBA KOMaHIHOU U oOurarbest u | 1 pabota
WHIUBUAYAIBHON pabOThI B3aUMO/ICHICTBOBATh B

MPOLECCE COBMECTHOU

JIeATEIbHOCTH
MIPUHUMATh enu coBMectHOM | M33 | ymers mnpoaykTuBHO | [Ipaktruecka | Dk3aMeH
NEeSATEIbHOCTH, OpPraHU30BbIBAaTh U oOmrarbes u | g1 pabota
KOOPAWHUPOBATH  JIEUCTBUS IO B3aMMO/ICICTBOBATH B
JNOCTH)KEHHMIO:  COCTaBJIATh  IUIAH MpoLIecCCe COBMECTHOM
JICUCTBUM, paCOpPENesIATh pOJU C JIESITEIIbHOCTH,
y4eToM MHEHUU YYaCTHUKOB YUHUTBIBATH  O3ULIUU
00CYXIIaTh Pe3yJbTaThl COBMECTHOM JpYTUX  yYaCTHUKOB
paboThI JESATEIBHOCTH
OLICHMBATh Ka4e€CTBO CBOET0 BKIaAau | M34 | Bnagerp  HaBblkamu | [Ipaktuuecka | Dx3ameH
KaKIOTO0 y4YacTHUKAa KOMaHAbl B II03HABATEIBHON g pabora
oOumit pe3yabTaT 1o peduekcuu KaK
pa3pabOTaHHBIM KPUTEPUIM OCO3HAHMUS

COBEpIIaeMbIX

JIEUCTBUN u

MBICITUTENIbHBIX

IIPOLIECCOB, ux

pe3yJIbTaTOB u

OCHOBAaHMWM, TpaHHUIL]

CBOET0  3HaHUA W

HE3HaHUs, HOBBIX

MO03HABATEJIbHbBIX

3aJa4 U CpEACTB MX

JOCTHKEHUS
CaMOCTOSITEJIBHO COCTaBJIATh IuiaH | M39 | Bnagers  HaBblkamH | IIpaktnuecka | Ok3ameH
pelieHrus NpodJeMbl € y4ETOM ITO3HABATEJILHON g paboTa
HMEIOIINXCS PECYPCOB, COOCTBEHHBIX peduexcuu KaK
BO3MOXHOCTEW U MPENOYTEHUI OCO3HaHUA

COBEpULIAEMBIX

JNeUCTBUI Hu

MBICIUTENIBHBIX
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IPOLIECCOB, ux

pe3yIbTaTOB u
OCHOBAaHWM, TIpPaHHUIL]
CBOEr0  3HAHHSI U
HEC3HAHUS, HOBBIX
MO3HABAaTEJIbHBIX
3alady M CPEeACTB HX
IOCTHOKEHUS
JIaBaTh OLIEHKY HOBBIM CUTyalUsIM M40 BJIAJETh HaBblkamu | [IpakTuuecka | Dk3ameH
OCO3HAHMS HOBBIX | 5 paboTa
IMO3HABATEIIbHEIX
3ala4 M CPEACTB HX
JIOCTHIKCHUS
nenaTh OCO3HAHHEIN BBIOOD, | M42 BJIAJIETh HaBblkaMHu | [IpakTuuecka | Dx3aMeH
apryMeHTUPOBaTh ero, OpaThb IIO3HABATEIILHOU g pabora
OTBETCTBEHHOCTbH 3a PEIICHUE pedaexcun KakK
OCO3HAHUS
COBEPIIIAEMBIX
JNeUCTBUI u
MBICIIMTEIbHBIX
MIPOIIECCOB, 150:¢
pe3yIbTaTOB u
OCHOBAaHWM,  TIpaHHUI]
CBOEr0 3HAHHUSI U
HE3HAHUS
OIICHUBATh MPUOOPETEHHBIHN OIBIT M43 BJIAAETh HaBblkamH | [IpakTHuecka | Dk3ameH
MO3HABATEIIbHON s paborta
pedaexcun KaK
OCO3HAHUS
COBEPILIAEMBIX
JeUCTBUI u
MBICITUTEIBHBIX
MPOIIECCOB, HOBBIX
MMO3HABaTEILHBIX
3a7ad M CPEACTB HX
JOCTHKEHHUS
NnpeIMeTHbIX:
yMeHue omnepupoBaTh noHsTHsAMU: | [11 HCIO/Ib30BaTh npu | Pedepar DK3aMeH
ompeiesieHue, akKCchoMa, Teopema, peIIeHnn
CIEe/ICTBHE, CBOWMCTBO, IpHU3HAK, CTEPEOMETPUUYECKUX
JIOKA3aTeIbCTBO, PaBHOCUJIbHBIE 3a7a4
(hOpMyIHUPOBKH; yMEHUE MJIAHUMETPUYECKUE
dhopmynupoBaTh oOpaTHOE u bakThl W  METOJBI;
MPOTUBOMOJIOKHOE  YTBEP)KJIEHUE, MIPUBOJUTH
MIPUBOJUTH TIPUMEPHI " JIOKa3aTeJIbHEIE
KOHTPIPUMEPHI, HCIO0Ib30BaTh pacCyXJIeHUs B XOJ€
METOJI MaTeMaTHYeCKOW WHIYKIUU; perieHus 3aaa4y
MPOBOJIUTH JIOKa3aTeIbHBIC
paccyXJIeHHusl TIpH PEIICHUH 3a7ad,
OIICHUBATh JIOTUYECKYIO
MIPaBUILHOCTh PACCYKICHUI
yMEHUE omnepupoBaTh HoHATHUsAMU: | [12 pemate mpocreimme | Pedepar DK3aMeH
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MHO>KECTBO, IIOJIMHOKECTBO, 3ajauM, cBsA3aHHble C | [IpakTnuecka
olepanuuy  HaJd  MHOXECTBAMY, MOHATUEM MHOXECTBA, | s paboTa
YMEHHUE HCIIONIb30BaTh TEOPETHKO- IPUMEHSITD
MHOXKECTBEHHBIM  anmapar s MHO>KECTBEHHBIN
ONMCaHUsl PEATbHBIX IPOLIECCOB U anmnapar TUISL
SBJICHUU TIPU PELICHUM 3a[a4, B TOM ONMCAHUS  PEATbHBIX
yycie M3 JApyrux  y4eOHBIX IIPOLIECCOB
IIPEIMETOB
YMEHHUE oOlepupoBaTh MnoHATusMU: | I13 pemate npocreimue | [lpaktuuecka | Dxk3ameH
rpad, CBsA3HBIM Tpad, I1epeBo, LUK, 3aJjauu, CBsA3aHHBIE C | s paboTa
rpadp Ha  IUIOCKOCTH, yMEHHUE MOHATHEM Tpada
3ajaBaTb M  ONMCBHIBaTh  rpadbl
Pa3TUIHBIMU criocobamu;
UCIOJb30BaTh I'padbl IpU PELICHUU
3a1a4
yMmeHue cBoOonHO  omepuposats | 114 pemate npocrenmue | IIpaktuuecka | Ok3amen
MOHATHUSIMU: COYeTaHUe, KOMOMHATOPHbIE g paboTa
IIEPECTAaHOBKA, YMCJIO COYETAaHUU, 3a1a4u METOJOM
YHUCIIO0 MEePECTaHOBOK; OuHOM nepebopa, a TakKe ¢
HerooTOHA;  yMeHHME  NIPUMEHATH HCII0JIb30BaHNEM
KOMOMHATOPHBIE (hakTbI u M3BECTHBIX (hOpMyIT
pacCyXIeHHUs JUIsl pEIICHUs 3a1a4
yMEHHE onepupoBarb nNoHATUAMHU: | 115 BBIIIOJIHATH Pedepar DK3aMeH
HaTypaJIbHOE YHCJO, LEJIOE YHUCIIO, apupMeTHUECKUX ITpakTHuecka
OCTaTOK I10 MOJYJIIO, palliOHaIbHOE JeicTBUH, mpUMEHss | 1 paboTta
4HCJIO, HUPpPALUOHAIBHOE  YHUCIIO, BBIUNCJIUTEIbHBIC
MHO>KECTBAa HATYpaJIbHbIX, LEJbIX, ycTpoiicTBa
palMOHAIbHBIX,  JEHCTBUTEIIBHBIX
YHCell; YMEHHME  HCIOJIb30BaTh
IIPU3HAKU JEIMMOCTH, HAaUMEHbIINN
o0l fgenurenb W HauOobIIee
ob1iee kpaTHoe, anroput™m EBknnia
IpU PEUICHUM 3a/ay; 3HAKOMCTBO C
pa3IMYHBIMU NO3UIIMOHHBIMU
CUCTEMaMHU CUHCIICHUS
yMeHue cBoOoxHO omepuposath | 116 HaxoguTh  3HadyeHus | [Ipaktnuecka | Dk3ameH
MOHATUSIMHM:  CTENEHb C  LEJNbIM KOpHSl ~ HaTypajbHOM | s paboTa
[I0Ka3aTeIeM, KOPEHb HaTypaJbHON CTEINIEHHW, CTENEHU C
CTENEHU, CTENEHb C PAllMOHAIBHBIM paroHaIbHBIM
IIOKa3aTeseM, CTETICHb c IIOKa3aTeseM,
NEHUCTBUTENBHBIM  (BELLIECTBEHHBIM) norapudma,
nokaszareneM, JiorapupM  YHCIa; UCIIOJIB3YS npu
CUHYC,  KOCHHYC ¥  TaHT€HC HEO00X0IUMOCTH
IIPOU3BOJILHOTO YHUCIIA BBIUHCIIUTEIbHBIE
YCTPOMCTBA;
10JIb30BATHCS
OLICHKOM Y TPUKHUJIKOU
OpU  NPAKTUYECKUX
pacuerax
YMEHHE olepupoBaTh mnoHstusMmu: | 117 IIPOBOANTH no | Pegepar OK3aMeH
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TOX/IECTBO, TOXIECTBEHHOE dopmymnam u | [Ipaktuuecka
npeoOpa3oBaHue, ypaBHEHUE, npaBujIaM s paboTta
HEPaBEHCTBO, CHCTEMa YpaBHEHUH U npeoOpa3oBaHus
HEpPaBEHCTB, PaBHOCWJIBHOCTb OyKBEHHBIX
YpaBHEHUH, HEPABEHCTB U CHUCTEM; BBIPAYKEHHIA,
palMoHalbHble, HPPALMOHANIBHBIE, BKJIIOYAIOIIU I
MoKa3aTesbHbIE, CTETICHHbIE, CTETIEHHU, PpaAJUKAJIbI,
sorapu(MuIecKue, JorapudMbl u
TPUTOHOMETPUYECKHE  ypaBHEHUS, TPUTOHOMETPHUUYECKHE
HEpaBEHCTBA M CHUCTEMbI; yMEHUE (GyHKLUNU; BBIYMCIATD
pemaTh ypaBHEHHs, HEPAaBEHCTBA U 3HAYEHUS YUCIOBBIX U
CHCTEMBl C IIOMOIIBIO PA3IUYHBIX OyKBEHHBIX
NPUEMOB;,  pelmarb  ypaBHEHHS, BBIpa)KEHUH,
HEpaBeHCTBA M CHUCTEMBl  C OCYILECTBIISAS
napaMeTpoM; IPUMEHSTh ypaBHEHHUS, HE00XO0IUMbIe
HEpaBEHCTBA, MX CHCTEMbl IS IOJICTAHOBKHU u
peleHnsl MaTeMaTHYeCKUX 3a/1ad U npeoOpa3oBaHus
3aJa4d U3 Pa3InYHbIX 00JIaCTel HAYKH
Y peaJbHOM JKU3HU
yMEHHUE olepupoBarh MoHsATUAMU: | 18 CTPOUTH rpaduxu | [Ipaktuuecka | Dk3ameH
rpauk ¢byHKINY, oOpaTHast U3y4eHHBIX (QYHKIUH, | s paboTa
GyHKLIMSA, KOMIO3UIMA (YHKLHUH, OIUCHIBATH o
TUHeWHas (YHKIOHSA, KBaJIpaTU4HAs rpaduxy u B
¢byHkuus, creneHHas (QYHKIHA C HOPOCTEHIINX CITydasx
LEIIBIM MOKa3aTeseM, o dbopmyie
TPUTOHOMETPUUYECKHE ¢byHKLMY, IIOBEJICHUE U CBOWCTBA
oOpaTHbIe TPUTOHOMETPUYECKHE byHKIMI
¢byHKLHY, nokasaresnbHas u
norapudmuueckas GQyHKIUA; YMEHUE
CTPOMTH rpaduKu GbyHKIU;
BBIITOJIHATh npeodpazoBaHus
rpaduKoB QyHKIIHIA
HCIIOJIb30BaTh rpaduxu npu | 119 CTPOUTH rpaduku | Pedepar DK3aMeH
U3yYEHUH MIPOLIECCOB u byHKIMI c | [IpakTnuecka
3aBHCUMOCTEH, TP PEUICHUU 3a7a4 UCTIOJIb30BaHUEM s pabora
U3 Jpyrux y4eOHBIX INpPeIMETOB U anmapara
3aJ1a4 U3 pealbHOM JKU3HU; BEIPAXKATh MaTeMaTHIECKOTO
dbopMynaMu  3aBUCUMOCTH  MEXIY aHamu3a; BBIYHCIATD
BEIIMYMHAMU iouiaau c
UCIIOJIb30BaHUEM
nepBooOpazHoOn
yMeHue ornepupoBarh mnoHstusmu: | I110 UCCIIE/I0BaTh [TpakTryecka | Dk3ameH
YETHOCTh (PYHKIIMH, TIEPUOJUYHOCTH byHKIIUN Ha | g1 paboTa
¢byHKIUY, OTPaHUYEHHOCTh MOHOTOHHOCTb,
(GyHKIIMM, MOHOTOHHOCTh (DYHKIIUH, HaxOJIUTh
AKCTpeMyM (QYHKIIMHU, HAaHOObIlee U HauOOJIbIINE u
HaMMEHbIIIee 3HaUeHHEe (QYHKIUU Ha HaMMEHBIIIHE
MPOMEXYTKE; YMEHHE IPOBOJIUTH 3Ha4YeHUus1  (QYHKUUH,
ucclieioBaHue (yHKITHH CTPOHTH rpaduKu
byHKIUI c
UCTIOIb30BaHUEM
anmapara
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MATEMAaTHYICCKOI'O
aHaJIn3a

yMEHUE HCHoJb30BaTh cBoWctBa u | I111 CTPOUTH rpaduku | Pedepar DK3aMeH
rpaduky  QYHKUUNA IS pelieHus u3ydeHHbIX GyHKiui, | [Ipaktnuecka
ypaBHEHM, HEPaBEHCTB M 3ajad C OIHCHIBATH o | s pabora
napaMeTrpamMu; — u300paxarb ~ Ha rpaduky u B
KOOpJIMHATHOMN IUIOCKOCTH MPOCTEUIINX CIydasx
MHO>KECTBAa PpEUICHU YypaBHEHUH, 1o dbopmyie
HEPaBEHCTB U UX CUCTEM MOBEJICHUE M CBOWCTBA
byHKIMMA
yMmeHue cBoOomHO  omepuposats | I112 npuMeHATh Gopmyisl | [IpakTruecka | Dx3ameH
MOHATUSIMH:  TIOCJIEIOBATEILHOCTb, 3a/laHus g paboTa
apupmeTnyecKas nporpeccus, apudMeTHUeCKO U
reoMeTpuyecKas nporpeccus, reoMeTpUYEecKOit
0ECKOHEUHO yOBIBaro1Iast pOTpeccui,
reoMeTpuyecKas MIPOrpeccusi; Moce0BaTeIbHOCTEN
yYMEHHUE 3a1aBaTh
MOCIIEI0BATEIHLHOCTH, B TOM YHUCIE C
MTOMOIIIBIO PEKYPPEHTHBIX (HOPMYII
yMEHHE omepupoBaTh mnoHsATusMu: | [113 BBIUUCTISATH [TpakTiuecka | Dx3aMeH
HETPEPHIBHOCTD ¢byHKIUY, IPOU3BOJIHBIC u | s paboTa
acUMNTOTHl  rpaduka  (QyHKIUH, nepBooOpasHbIe
nmepBass W BTOpas IPOU3BOJIHAS AIIEMEHTAPHBIX
byHKIUY, reOMETPUUYECKUH U GbyHKIMH, HCMONb3ys
(bu3MYeCKU CMBICT TIPOU3BOIHOM, CIIPaBOYHBIE
nepBooOpasHas, OTpeIeTICHHBIN MaTepuabl
UHTETpa, yMEHUE HaXOJUTh
acUMNOTOTHl  rpaduka  GyHKIUY;
YMEHHE BBIYUCIATH MPOU3BOJIHBIC
CYMMBI, MPOU3BEJCHUS, YAaCTHOTO U
KOMIO3UIIMN  (DYHKIMHA, HAXOAWUTh
ypaBHEHHME KacaTelbHOU K rpaduky
byHKIMH
YMEHHUE HMCII0JIb30BaTh NMpou3Boanyto | 1114 UCCIIEI0BaTh Pegepar OK3aMeH
JUIE ACCIIEAOBAaHUS (QYHKIWH, IS byHKIIT Ha | [IpakTudecka
HaXO0XKJICHUS HaWTY4lIero peleHus B MOHOTOHHOCTb, g pabora
NPUKIAAHBIX, B  TOM  YHCIE HAXO/IUTh
COLMAJIbHO-9KOHOMHUYECKUX u HauOoJbIINe u
buzneckux 3aayax, TUIst HaMMEHBIIIHE
OTpeJIeNIeHUs CKOpPOCTH u 3Ha4YeHus1  (QYHKUUH,
YCKOPEHHUS; HAXOJUTh IUIOMIATH H CTPOHTH rpaduKu
o0beMbl  (UTYp C  TOMOIUIBIO byHKUIMH c
WHTETpaja; TMPUBOJUTH IPHUMEPHI UCTIOJIb30BaHUEM
MaTeMaTHYeCKOr0 MOJIECIUPOBAHUS C amnmapara
ITOMOIIIBIO b depeHInaTbHbIX MaTeMaTH4eCKOTro
ypaBHEHUH aHaIN3a; BBIUUCISTH
TUTOTIA M c
UCTIOJIb30BaHUEM
nepBooOpa3HOn
yMeHHue ornepupoBars mnoHstusmu: | 1115 IPUMEHSTh [TpakTryecka | Dk3ameH
KOMIUIEKCHOE YHWCIIO, COTPSKEHHBIE MaTeMaTHYECKUH s pabora

KOMIIJICKCHBIC YHCJ]Id, MOAYJIbL H

arrmapar K JIeNCTBUSAM
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apryMEeHT KOMIUIEKCHOTO  YHCIa,
dbopma 3amucu KOMIUIEKCHBIX YHCEeNT
(reomerpuueckas,

TPUTOHOMETPUYECKAS u
anredpanyeckas,); yMETh
MIPOU3BOIUTH apupMeTHICCKHE
NEHCTBUS c KOMILICKCHBIMH
YUCJIAaMH;  TPUBOAUTH  IPUMEPHI
HCITOJIb30BaHMS KOMIUICKCHBIX YHCEIT

C KOMIIJICKCHBIMU
YucjlaMH, HMCIIOJIb3YyA

bopmyIb

YMEHHE OIEepUPOBATh IOHATHUSIMU:
cpenHee apupMeTHIECKOe, MeIMaHa,
HauOoIbIIee H HauMeEHbIIIEe
3HA4YeHMs, pa3Max, JUCIepCHus,
CTaHIapTHOE OTKJIOHEHHE s
OIIMCAHHUS YUCTIOBBIX IaHHBIX;
yMEHHUE HCCIIEN0BATh
CTaTUCTHYCCKHE JIAHHBIC, B TOM
YHUCJIe ¢ MPUMEHEHHEM IrpaduueCcKux
METOZIOB U DJJICKTPOHHBIX CPE/CTB;
rpaguvecKku HCCIIEN0BATh
COBMECTHEIC HaOJIIOICHUS c
MTOMOIIIbIO JIMarpaMM PacCeHBaHUS U
JIMHEWHOU perpeccuu

I116

MPUMEHSTh (HOPMYIIBI
K BBIYHCIICHUIO
YHCIIOBBIX
XapaKTEPUCTUK
COBOKYITHOCTEH
CTATUCTUYECKUX
JTAHHBIX

Pedepar
IIpakTuecka
s paboTta

DK3aMeH

YMEHHE  HAaXOAWUTb  BEPOSTHOCTU
COOBITHIA c HCIIOJIb30BaHNUEM
rpadMuecKux METOJOB; IMPUMEHATh
JUIs  peweHus  3axad  (popmyssl
CIIOKECHHUS " YMHOXEHUS
BEPOSTHOCTEH, (OpPMYITy TOITHOMH
BEpOSATHOCTH, Gopmyny bepnymin,
KOMOMHATOpHbIE (DAaKThI U (HOPMYIIBI;
OLICHMBATHh BEPOSATHOCTU PpEaIbHBIX
COOBITUH;  YMEHHE  OINEepHUpOBaTh
MOHATHSIMM: CIy4aiiHas BEJIMYMHA,
pacnpenenenue BEPOSTHOCTEH,
MaTEMaTHYECKOE OKHJaHUE,
aucnepcus u CTaH/JapTHOE
OTKJIOHCHHME CIy4alHON BEJIWYMHBI,
¢byHKIIUN pacrpeneeHus "
IJIOTHOCTH paBHOMEPHOTO,
MOKa3aTeIbHOr0O M  HOPMAJIbHOTO
pacnpeneseHni; YMEHHE
HCIIOJIB30BAaTh CBOMCTBA M3Y4YEHHBIX
pacnpeesieHui s pelieHus 3aaay;
3HAKOMCTBO C TOHSATHSIMH 3aKOH
O0IBIINX quced, METO/IbI
BBIOOPOYHBIX UCCIIEIOBaHUI; yMEHNE
IIPUBOJUTL IIPUMEPBI POSBICHUS
3aKOHa OOJIBIIIUX YKCEN B IPUPOIHBIX
1 OOILIECTBEHHBIX SIBICHUSIX

1117

BBIUUCIIATH B
IIPOCTEUIINX CIIy4asiX
BEPOSITHOCTH COOBITUI
Ha OCHOBE II0JCYETa
qucia UCXOJ0B.,
npuMeHeHus (opMyI
CII0YKEHUS u
YMHOKEHHS
BEPOSATHOCTEMN

Pedepar
IIpakTnuecka
s paborta

DK3aMeH

YMCHHUEC OINCPUPOBATH TMOHATHAMMU:
TOYKa, rnpsamasd, IIJIOCKOCTB,

I118

HCII0JIb30BaTh
peIIeHN

pu

IIpakTnuecka
g pabora

DK3aMeH
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MIPOCTPAHCTBO, OTPE30K, ayd,
IUIOCKUI yroji, ABYTPAHHBIM YroJl,

TPEXTPaHHBII yroi,
IIepEeCEKaloIIMecs, MapajllebHble U
CKPEILMBAIOIINECS IIpsIMBIE,
[1apaJUICILHOCTD U

MEePHEHIUKYISIPHOCTh  MPAMBIX U
IJIOCKOCTEM, YroJl MEXAy NMPSIMbIMH,
yroJl MeXJy NMPsSMOM U IJIOCKOCTBIO,
YIoJ MEXIY IUIOCKOCTSMH; YMEHUE
HCIOJIb30BaTh IpU pEIICHUH 3ahad
U3y4YeHHbIE (AaKTBl U  TEOPEMBI
IUIAHUMETPUM; YMEHHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKpYKaOILEeM

MHUDE; yYMEHUE OIEepUpOBATH
MNOHATUSIMHU: MHOTOTPaHHUK, CEYEHUE
MHOT'OTpaHHUKa, MIPaBUIIBHBIN

MHOTOTPaHHHK, MPH3Ma, MUPaMU/A,
¢urypa u IMOBEpXHOCTb BpAaIlEHUS,
MWIMHIP, KOHyc, T1map, cdepa,
pa3BepTKa IOBEPXHOCTH, CEUEHUS
KOHyCa W IWJIMHApA, NapajuielbHbIe
OCH MJIM OCHOBAHMIO, CEYECHHUs 11apa,
IUIOCKOCTh, ~ Kacaromasicst  chepsl,
LWINHAPA, KOHYCA; YMEHUE CTPOUTh
CeUeHHEe MHOTOTPAaHHUKA; yMEHHE
n300pakaTb ~ MHOTOI'DAaHHMKH U
MOBEPXHOCTHU BPALICHUS, X CCUCHUS
B TOM 4YHCI€ C  IIOMOIIbIO
QJIEKTPOHHBIX ~ CPEICTB,  YMEHHE
IPUMEHSATh CBOHCTBa
F€OMETPUYECKHUX ¢uryp,
CaMOCTOSITENIbHO  (pOpPMYyJIUpPOBAThH
onpeseNeHusl Uu3ydaeMbIX uryp,
BBIJIBUT'aTh TUIIOTE3bI O CBOMCTBAX U
MPHU3HAKAX TEOMETPUYECKUX (QUryp,
00OCHOBBIBAaTh MJIM ONPOBEPTaTh MX;
YMEHHE TPOBOJHUTH KJIACCH(DUKALINIO
¢buryp mo paziaMyHbBIM NpPU3HAKAM,
BBITIOJTHATH HEOOXOTUMBIE
JIOTIOJTHUTEIbHBIE TOCTPOCHUS

CTEPEOMETPUUIECKUX
3a1a4
TUTAHUMETPUIECKIEC
bakTel W METOJBI;
MIPUBOIUTH
JIOKa3aTelIbHbIE
paccykIeHHus B XOJe
peIIeHuUs 3a1a9

yMEHHE CBOOOJHO  ONEpUPOBATH
MNOHATUSMM:  IJIOUIaAb  (UTYpHI,
o0beM (Qurypsl, BeIMYMHA YTJa,
paccTosiHUEe OT TOYKH JI0 MIJIOCKOCTH,
paccTossHHE ~ MEXKAY  HPSIMBIMH,
paccTosiHUE MEXAY IUIOCKOCTSIMH,
TIJTOTIATh chepsl, TJT0TIA T
MOBEPXHOCTU MUPAMUABI, TPU3MBI,
MWINHApA, KOHyca, IIapa; yMEHHe
HaxXoJWTh  OTHOIIEHHE O00BEMOB
0100HBIX pUryp

119

BBIUUCIATh TUIOLIAIU
u 00BEMBI
MIPOCTPAHCTBEHHBIX

¢buryp

IIpakTnuecka
g pabora

DK3aMeH
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YMEHHE OllepupoBaTh MnoHsATusaMmu: | 1120 UCIIOJIb30BaTh npu | Pedepar OK3aMeH
JIBH)KEHUE, MapallyIeIbHbIA MEPEHOC, peleHnmn [IpakTnuecka
CUMMETpUSI Ha IUIOCKOCTU U B CTepeOMEeTpUYECKUX | s paborta
MIPOCTPAHCTBE, MOBOPOT, 3aj1au

npeoOpa3oBaHus nojo0us, IUIAHUMETPUYECKHE

moAo0HbIe (PUTYPHI B MPOCTPAHCTRE; bakThl W METOJBI;

YMEHHME paclo3HaBaThb paBHbIE U MPUBOINUTH

nono6HbIe (DUTYpBI, B TOM YHUCIE B JI0Ka3aTeJbHbIE

IIPUPOJIE, HCKYCCTBE, apXUTEKTYpE; paccyXJIeHUs B XOJe

YMEHHE UCII0JIb30BATh pelieHus 3aaau

re€OMETPUUECKUE OTHOLIECHUSI;

HaXOJUTh reoMeTpUYECKUe

BEJIMYMHBI (JUIMHA, yroJl, IUIOIIAJb,

o0beM) TIpH pEIICHUH 3a7a4 Hu3

Ipyrux y4eOHBIX TNPEAMETOB U W3

peanbHOU KU3HU

yMeHHe cBoOomHO  omepupoath | [121 pematey mnpocreimue | [Ipaktuuecka | Dx3ameH
MOHATHSIMHU: PsIMOYTOJIbHAS 3aa4n B | s paboTa
cucTema KOOpJMHAT, BEKTOD, KOOpJMHATaXx, Ha

KOOpJIUHATHl TOYKH, KOOPIUHATHI BEKTOPHl. BpIuucisiTh

BEKTOpA, CyMMa BEKTOPOB, onpeaenurenu 2 u 3
MPOU3BE/ICHHE BEKTOpa Ha YHCIIO, MOPSIKOB

pasjokeHue BeKTopa 1o 0Oas3ucy,

CKaJIsipHOE POU3BEICHUE,

BEKTOPHOE  IIPOU3BEJIECHUE,  YIroJ

MEXIY BEKTOpaMH; yMEHHE

HCIIOJIb30BATh BEKTOPHBIN u

KOOPJIUHATHBIA METOJI JIJIsl PelIeHUs

reOMETPUUYECKUX 3aJady U 3ajad u3

JpyTUX yueOHBIX IIPEIMETOB;

ONEpUpPOBaTh MOHATUSIMU: MaTpHIA

2x2 u 3x3, onpenenuTenb MaTpPULbI,

r€OMETPUYECKHUN CMBICII

OINIPEACIUTEIS

yMEHHE MOJenupoBaTrh peaibHble | [122 HCII0JIb30BATh Pedepar DK3aMeH
CUTyallUl Ha s3bIKE€ MAaTEeMaTHKH; MaTeMaTHYeCKUui [TpakTyecka
COCTaBJISITh BBIPAKEHUS, YpaBHEHUS, anmnapar npu | s pabora
HEPABEHCTBA M MX CHUCTEMBI II0 MOJIEJTMPOBAaHUH

YCIIOBUIO  3a/ayd,  HCCIEeA0BaTh
IIOCTPOCHHBIE MOJIENH c
HCIIOJIb30BaHUEM aIlapara ajareopsl,
UHTEPIPETUPOBATH HOJTY4YEeHHBIN
pe3yJIbTaT; CTPOUTh MaTEMaTHUECKHE
MOJIETHN C MIOMOUIBIO
reOMEeTPUUYECKUX MTOHATHH 17§

BEJIMYMH, PEIIATh CBA3AaHHBIE C HUMHU
MPAKTUYECKUE 3aJ1a4d; COCTABJIATH
BEPOATHOCTHYIO MOJIETb u
WHTEPIPETUPOBATH MOJTyYECHHBIN
pe3ysbTar; pemarb  I[PUKIATHbIE
3a1a4n CpeACTBaMU
MAaTeMaTUYECKOTO AaHAJIN3a, B TOM

pEabHBIX MPOIIECCOB
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YHCIIe COMMATbHO-YKOHOMHYECKOTO U
(hU3UYIECKOTO XapaKTepa

YMEHHE BBIOUPATh  MOIXOMSIINAN
W3YYCHHBI METOJl JId pEIICHUs
3aJa4M; IMOHMMaHHE 3HAYMMOCTH

MaT€MaTUKN B U3YUCHUHN IIPUPOAHBIX
n O6H.[€CTBCHHLIX nmpoueccoB "

HBHCHHﬁ; YMCHUC paciio3HaBaTb
MPOABJICHUC 3aKOHOB MAaTCMAaTUKH B
HCKYCCTBC, YMCHHUC IIpUBOJAUTDH
IIPUMCEPLI MAaTEMAaTHYCCKUX

OTKPBITUHA POCCUUCKON M MHUPOBOH
MaTE€MaTUYeCKOU HAyKU

1123

IMOHUMAThL. 3HAYCHUC
MaTeMaTHYeCKOM
HAayKd JJis peLIeHUs
3a7a4, BO3HHMKAIOLIMX
B TEOPUH U MPAKTHUKE;
MIPUMEHEHHUE METOJ/IOB
K aHaIN3y u
HCCIIEOBAHUIO
MPOLECCOB U ABJIEHUN
B IIPUPOJIC ¥ 00IIIeCTBE

Pedepar
[IpakTnuecka
g pabora

DK3aMeH
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