IIpunoxenue
k OIIOIT CTIO 40.02.04 IIpaBo 1 opraHu3aius COMHAILHOTO 00ECIICUCHHUS

MUHUCTEPCTBO OBPA30BAHNA 1 HAYKU PECITYBJIMKU JAT'ECTAH

I'OCYAAPCTBEHHOE BIO/DKETHOE ITPO®ECCHMOHAJIBHOE OBPA3OBATEJIBHOE YUPEXJIEHNE
PECITYBJIMKU JATECTAH «TEXHUYECKWI KOJUIEJK UMEHU P.H. ALIIYPAJIUEBA»

PABOYASA ITPOTPAMMA YYEBHOI'O ITPEJIMETA
OVYIIn.03 MATEMATHUKA

Yriay0aeHHblil ypoBeHb

[Ipenmertnas obnacTs: "MaremaTtnka U nHGOpMaTuka'

Crnemuansaocts: 40.02.04 IOpucopyaermnus

KBanudukanus BbITYCKHUKA: FOPUCT

[Tpoduns nomyyaemoro npodeccrnoHaIbHOT0 00pa30BaHUS: COIMATEHO-9KOHOMUYECKHA

Maxauxkana, 2024 r.



OAOBPEHO
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W -~ A.A. OcmaHoBa

[Iporokos Nel ot 30 aBrycra 2024 r.

Pabouas nporpamma yue6Horo mpeagmera OYIIn.03 MaTtematuka papaboTaHa Ha OCHOBE

TpeOOBaHUI:

denepanbHOrO  TOCYJApCTBEHHOTO  O0pa3oBaTelNbHOrO  CTaHIApTa  CPETHEro
npodeccuoHanbHOro obpazoBanus mo crnenuanbHocTH 40.02.04  HOpucnpynennus,
YTBEPXKACHHOTO TMpuKa3oM MuHucTepcTBa oOpa3oBaHusi W Hayku Poccuiickoii
®Oeneparuu Ne 798 ot 27.10.2023r, (3apeructpupoBad MunucrepctBoM roctunuu PO 01
nexadps 2023 r. N 76207);

benepanbHOrO0 TOCYIAPCTBEHHOIO OOpa30BaTENBHOTO CTaHAApTa CPEAHEro O0OIIero
o0Opa3oBaHMs, YTBEP)KIEHHOTrO NpHUKazoM MuHHCTepcTBa 00pa3oBaHUS W HAyKu
Poccuiickoit ®enepanuu ot 17.05.2012 N 413 (3apeructpupoBano B Muntocte Poccun
07.06.2012 N 24480);

nonoxkeHud  PenepanbHON  00pa30BaTENIbHOM  MPOrpPaMMBI  CPEAHEro  OOIero
oOpa3oBaHmMs, YTBEPKICHHOW Mprka3zoM MunmnpocsemeHus: Poccuu ot 18 mas 2023 r. N
371 (BapeructpupoBano B MuHwocte Poccum 12 wuroms 2023 r. N 74228), B T.u.
®enepanbHOil paboueit mporpamMmMel o ydyeOnomy npeamery «OVYIIm.03 Maremaruka "
(yrmyOneHHbIN YPOBEHbD);

C YYETOM IOJIy4yaeMoOM CrieluanbHOCTH,

B COOTBCTCTBHUHU C pa6OLII/IM y‘{e6HBIM IIJIaHOM CIICHHUAJIbHOCTH.

PazpaboTunk:

HNcmannoBa Yrmanbern [[xamanoHa, mnpenonasarens ['BIIOY PJl «Texnuueckuit
kosutek umenu P.H. Amypanuesa»

© Hcmannosa Yrnanberu [IxamanosHa, 2024

© I'BIIOY P]] «Texunueckuii komwemx P.H. Amypamuesay, 2024
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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma y4yeOnoro mpeamera OVYIIm.03 MaremaTnka mnpenHa3HavyeHa is
M3YyYCHUS MaTEeMaTHKU MPH peali3ally CpeHero ooimero oopa3oBaHus B Mpeeinax OCBOCHUS
IpOTpaMMbl  TIOATOTOBKHA KBATH(DUIIMPOBAHHBIX pabodnX CIy)KallUuX [0 CHENHUATbHOCTH
40.02.01 IlpaBo 1 opraHu3aIus COIHAIBHOTO 00CCIICUCHUSI.

Vueonsiii npeaver OVYIIn.03 MaremaTuka TPUHAMICKUT MPEAMETHOM 001acTH
"Matemaruka u unpopmatuka" @I'OC cpennero oliiero o6pa3oBaHusi, U U3y4aeTCs B COCTaBE
00513aTEIIbHBIX YI€OHBIX MTPEIMETOB 00IIe00Pa30BaTENHLHOTO IIUKIIA.

[Ipenmer siBnsieTcst mpoduIbHBIM TpeameToM obieoopazoBarensHoro nukia [MIICC3 u
uzydyaercss Ha yriyosneHHoMm ypoBHe PI'OC cpeanero oOmiero oOpa3oBaHHs C y4e€TOM
cnenupuKd 0CBauBaeMOM CHEIHATbHOCTH.

Pabouass mporpamma yueOGHoro mpeamera OVIIN.03 Maremaruka (yriryOJeHHBIH
ypOBEHB) pazpaboTaHa Ha ocHOBe TpeboBanuii k pe3ynbratam ocBoeHuss PI'OC COO, a takxe
dbenepanbHOl paboyeil mporpaMMbl BOCITUTAHHUS.

[IporpaMMa 1o mMaTemMaTHKe YIriIyOJIEHHOTO YPOBHS AJisA 0Oydaromuxcs pa3paboTaHa Ha
ocioe ®I'OC COO c¢ yderoM COBpPEMEHHBIX MHPOBBIX TpPeOOBaHMMU, MPEIBSBISEMBIX K
MaTeMaTHYeCKOMY OOpa3OBaHUIO, W TPaauIUi poccuiickoro obpa3oBanus. Peamm3zanus
OporpaMMbl 110 MaTeMaTHKe OOeCreunBaeT OBJaJeHHE KIFOUEBBIMH KOMIETECHIUSIMH,
COCTaBIISIIOLIMMU OCHOBY JJII CaMOpPa3BUTHS M HENPEPBIBHOIO 00pazoBaHUsl, IEIOCTHOCTH
00OLIEKYJIbTYPHOT0, TUYHOCTHOI'O U NIO3HABATEILHOTO PAa3BUTHSI IMYHOCTH 00YJarOIINXCS.

B nporpamme mo mareMaTuke YYTEHBI HJIEM M TIOJOXKEHUS KOHIICTHUU Pa3BUTHUA
MaTemMaThueckoro odpasosanus B Poccuiickoit denepannu.

[IpuknanHas 3HAYUMOCTh MaT€MaTUKHU OOYCJIOBIIEHA TEM, UYTO €€ MPEIMETOM SIBIISIOTCS
dyHIaMeHTalbHBIE CTPYKTYpBI HAIIEr0 MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJINYECTBEHHBIE
OTHOIICHUS, (PYHKIIMOHAIbHBIE 3aBUCUMOCTH M KaTErOpPHH HEOIPEIeICHHOCTH, OT MPOCTEHIINX,
YCBaUBAaEMbIX B HENOCPEACTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOJUMBIX ISt
pPa3BUTHUS HAYYHBIX M TEXHOJIOTUYECKUX UICH.

OnHOBpEMEHHO C pacIIMpeHrueM cdep NPUMEHEHHS MaTeMaTUKA B COBPEMEHHOM
oOmiecTBe Bce 0oJiee BaXKHBIM CTAHOBUTCS MAaTEMAaTHUECKUN CTHIIb MBIIUICHHUS], TPOSBIISIOIINANACS
B OIIpEJICIIEHHBIX YMCTBEHHBIX HaBBIKaX. B mporecce n3ydeHns MaTeMaTHKU B apCEHAJ IPUEMOB
U METOJIOB MBIIIJICHHUS YeJI0BEeKa €CTeCTBEHHBIM 00pa3oM BKIIOYAIOTCS MHAYKLUS U ACTyKIUS,
0o0o0mIeHne W KOHKPETH3allysl, aHalW3 M CHHTE3, KiIacCHu(UKamus W CHUCTeMaTH3allHs,
abctparupoBanre u aHajorus. OOBEKTHl MAaTEeMAaTUYECKUX YMO3AKIIOUEHHUH, MpaBuila HX
KOHCTPYHPOBAHHSI PACKPBIBAIOT MEXaHU3M JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus (popMynHpoBaTh, 0OOCHOBBIBATH M JOKAa3bIBaTh CYXKJICHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTHYECKUI CTWJIb MBIIUICHHUA. Benymas posb MPUHAMISKUAT MareMaTHKe B (HOpMUpOBaHUH
AITOPUTMUYECKONW KOMIIOHEHTHI MBIILJICHUS M BOCIIUTAHUM YMEHUH 1eHCTBOBATh MO 3aJaHHBIM
aJIropuTMaM, COBEPLICHCTBOBATh M3BECTHBIE U KOHCTPYMpPOBATh HOBbIE. B mporuecce pemieHus
3alad - OCHOBBI [UIsl OpraHu3aldd Yy4eOHOW JAedITeTbHOCTH Ha YPOKaxX MaTeMaTHKU -
Pa3BUBAIOTCS TBOpYECKAas U MPUKJIAHAS CTOPOHBI MBIIIIICHUS.

OOyyenne MaTeMaTHKE J1aeT BO3MOXKHOCTh pAa3BUBATh y OOYYarOMIMXCS TOYHYIO,
panroHaNbHYI0 M HH(GOPMATUBHYIO peUb, YMEHHE OTOMpaTh HanboJiee MOIXOASIINE I3bIKOBBIC,
CUMBOJIMYECKUE, TpapuuecKre CpeAcTBa [UIsl BBIPAKEHUS CYKICHUH M HarJAIHOTO HX
IPEJICTaBICHMUSL.

Heo0OxonuMbpIiM KOMIOHEHTOM O0IIeH KyIbTYpPbl B COBPEMEHHOM TOJIKOBAHHMHU SIBJISETCS
oO1iee 3HAaKOMCTBO C METOJAMU IO3HAHUS JIEUCTBUTENBHOCTH, MPEACTABICHUE O MPEAMETE U
METOJI¢ MATeMAaTHUKH, €ro OTIWYHIX OT METOJOB ECTECTBEHHBIX M T'YMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPHUMEHEHHsS MAaTEeMAaTUKH [UIS PEIICHWs HAayYHBIX M TNPHUKIATHBIX 3a1ad.
Maremartnueckoe oOpa3oBaHHME BHOCUT CBOM BKIan B (opMmupoBaHHe OOIIEH KyJIbTYpHI
YeJI0BEeKa.

N3ydyenne MaTeMaTHUKH CHOCOOCTBYET OCTETHYECKOMY BOCIIMTAHUIO  YEIIOBEKa,
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NOHUMAHHMIO  KPacoThl W  U3AIIECTBA MAaTEMaTHUECKUX  PACCYKIACHUH, BOCHPHUSATHIO
rEOMETPHYSCKHUX (OPM, YCBOCHHIO UICH CUMMETPHH.

[TpuopuTeTHBIMU HIETISAMH O0y4YCHHSI MaTEMaTHKE Ha yriIyOJCHHOM YPOBHE IPOJIODKAIOT
OCTaBaThCs:

— (GopMHpOBaHHME IICHTPAJIBHBIX MAaTEMaTUYCCKUX TOHATHH  (YHCIIO, BEJIIMYWHA,
reoMeTpuyeckas Gurypa, IepeMeHHas, BEpOSITHOCTb, (YHKIIHS, TIPOU3BOIHAS, UHTETPA),
00eCreYnBAOIINX  MPEEMCTBEHHOCTh HM  MEPCIEKTHBHOCTh  MAaTEMAaTHYECKOTO
00pa3oBaHUs 00YJarOIINXCS;

— TIOJBEJCHUE OOYYArOIIMXCS Ha JOCTYITHOM JIJIi HUX YPOBHE K OCO3HAHHIO B3aWMOCBSI3H
MaTeMaTHUKUd U OKPYXKAIOIIEro MHpa, TOHUMAHHUIO MaTeMaTHKH KaK 4YacTh OOIIei
KYJIBTYPBI YEJIOBEUECTRA;

— pa3BUTHE HWHTCIUICKTYAJIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH OOYYaroIIMXCs, TO3HABATEIbHON
AKTUBHOCTH, HCCICAOBATCIbCKUX YMCHHHU, KPUTUYHOCTH MBLIINUICHUA, HHTCPECA K H3YUCHHIO
MaTEMaTHUKH,

— ((opmupoBanue  (QYHKIIMOHAIBHOW  MAaTEeMaTHYECKOM  TPaMOTHOCTH:  YMEHUSA
pacro3HaBaTh MaTeMaTHYECKHE acCleKThbl B pPEalbHBIX JKU3HEHHBIX CUTYalUsAX U IMPHU
M3Y4YCHUU APYTUX YU€OHBIX MPEIMETOB, TPOSBICHHS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HUX Ha S3bIKE MATEeMAaTUKH M CO3[aBaTh MaTeMaTHYeCKUe MOJEH,
NPUMEHSATh OCBOCHHBIM MaTeMaTHYECKWW ammapar Uil  PEIICHHUs]  MPaKTUKO-
OpPUEHTUPOBAHHBIX 3324, HHTEPIPETUPOBATH U OLIEHUBATH MOTy4YEHHBIE PE3yIbTATHL.
OCHOBHBIMU JIMHUSIMH COJICP)KaHHUSI MAaTEMaTHKH Ha YIIyOJICHHOTO YPOBHS SIBJISIFOTCS:

"Uucna wu Beumcienus", "Anreopa" ("AnreOpanueckue BbuIpakeHus'', "YpaBHCHHS |
HepaBeHcTBa"), "Hauama maremarnyeckoro ananmusa", "['eomerpus” ("T'eomerpuueckue Gpuryps
u ux cpoiicTBa", "M3MepeHue reomerpuueckux BenuuyuH"), "BeposTHOCT, W cTaTHCTHKA'.
JlaHHble JTMHUM Pa3BUBAIOTCS MapajljIesIbHO, KaX/Jas B COOTBETCTBUU C COOCTBEHHOH JIOIMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTrOM, a B TECHOM KOHTaKTe U B3aumojieicTBuu. Kpome storo,
UX OOBEAWHSCT JIOTMYECKas COCTABJISIONIAS, TPATUIMOHHO TMPUCYIIas MaTeMaTuke |
MIPOHUBBIBAIONIAS BCE MATEMaTHYECKHE KYPChI U COJIEP>KATEIbHbBIE INHUU.

Hacrosime#i mporpamMmoli 1o MaTeMaTHKE MPEAYyCMaTPUBACTCS HW3YYCHHE Y4eOHOTO
npenmera "Martematuka" B paMKax Tpex Y4eOHbIX KypcoB: "AnreOpa U Hayana
MaTemaTuueckoro ananuza", "I'eometpus”, "BepodaTHocTh U cTaTUCTHKA".

VYueOusbiii kypc "Anrebpa ¥ Havaga MaTeMaTH4YeCKOro aHanus3a" SBISETCS OAHUM U3
HanOoJiee 3HAYMMBIX B 00II€00pa30BaTEIBLHOM IUKJIE, MOCKOJIbKY, C OJIHOM CTOPOHBI, OH
o0OecreunBaeT UHCTPYMEHTAIbHYIO 0a3y JUIsl U3YUYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYyTOii CTOPOHBL, (POPMUPYET JOTHYECKOE U aOCTPAaKTHOE MBIIICHHE 00YyJalOUINXCsl Ha YPOBHE,
HEO0OXO0JUMOM JUIsl OCBOEHMSI HHPOPMATHKH, OOII€CTBO3HAHUS, ICTOPUH, CJIOBECHOCTH U JPYTUX
TUCIUIUIMH. B paMkax maHHOTO yd4eOHOro Kypca oOydaroliuecsi OBJIa/IeBalOT YHUBEPCATbHBIM
S3BIKOM COBPEMEHHOW HAayKH, KOTOpas (POPMYJHMPYET CBOM JOCTHKEHUS B MaTEMaTUYECKOU
dbopme.

VYuebHbIil Kypc anreOpsl U Hadajl MaTEeMaTHYEeCKOTO aHAIW3a 3aKJIJAbIBAET OCHOBY IS
YCIENIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKU, XUMHH, OWOJIOTMH, TOHUMAaHHUS OCHOBHBIX
TEHJICHIIUNA Pa3BUTHA HKOHOMHKM M OOIIECTBEHHOM >KM3HU, MO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHMSX, YBEPEHHO HCIIONb30BaTh WX IS
JTaJIbHEUIIero 00pa3oBaHuUs U B MOBCEIHEBHON *U3HU. OBNajicHHe aOCTPAKTHBIMU H JIOTHYECKU
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl 1 MATEMAaTUYECKOTO aHajIn3a pa3BUBAET YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTBH, JIOKA3bIBaTh YTBEPXKIACHHS C ITOMOIIBIO
UHAYKIMM U PpacCykaaTh JCIyKTUBHO, HCIOJIb30BaTh OOO0OIIEHNE U KOHKPETH3AIUIO,
abcTparupoBaHHe U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTUUECKOE MBILIUICHHUE.

B xonme usydenus ydebHoro kypca "AnrebOpa W Hayarma MaTEeMaTHYECKOro aHamuza'
oOyuaroluecss IOJy4YalOT HOBBIM ONBIT pPELIEHUS NPUKIAJHBIX 3a7a4, CaMOCTOSITEIbHOIO
MOCTPOCHUS MaTEMaTHYECKUX MOJIENel peallbHbIX CUTYyalluid, WHTEPIpPETalud MOJyuYeHHBIX
pelieHui, 3HaKOMATCS C MPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE U
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UCKYCCTBE, C BBIJAIOIIMMUCS MaTEeMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYueOHbIil Kypc 007a1aeT BOCHUTATEIBHBIM TOTEHIMAIOM, KOTOPBIH peam3yeTcs Kak
yepe3 yueOHbIl MaTepHall, COCOOCTBYIOLIMM (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33pPEHHUS, TaK U
yepe3 crenuduky ydeOHOH IesTeIbHOCTH, TPEOYIOUeH NpOIOIKUTEIbHON KOHIIEHTPAIIUH
BHUMAaHHUs, CAMOCTOSITEIIbHOCTH, aKKypaTHOCTH U OTBETCTBEHHOCTH 3a IOJIy4YEHHBIH pe3yJbTar.
B ocHoBe Mmeromukum o0OydeHuss anredbpe W HavajgaM MaTeMaTHYECKOTO AaHaju3a JIeKHT
NeSITebHOCTH IPUHIUIT 00yUYEeHUSL.

B crpykType yuebHoro xypca "AnreOpa W Havaima MaTeMaTHYeCKOro aHaimmu3a"
BBIJICJIEHBl CJIEIYIOIIUE COJep)KaTelbHO-MeTOqMUecKue JuHuM: "Yucna M BblUMcieHus",
"Oynkun u rpaduku’, "YpaBHeHuss u HepaBeHcTBa', "Hauanma maremarmueckoro anammsa",
"MHoxecTBa U Joruka". Bce OCHOBHBIE COAEP)KATENBHO - METOJUYECKUE JMHUU H3Yy4aroTCs
€CTECTBEHHO JIOTOJHSISL APYT Ipyra U MOCTENEHHO HAChIIAasiCh HOBBIMU TEMaMU U pa3JeliaMu.
JlaHHbIH y4eOHBIN Kypc SIBIISETCS HHTETPAaTUBHBIM, ITOCKOJIBbKY 00bEUHSET B ce0e colepkaHue
HECKOJIbKUX ~ MAaTeMaTW4YEeCKUX  JUCHUIUIMH, TakuX Kak  anrebpa, TPUTOHOMETpPHS,
MaTeMaTHUYeCKUI aHaJIu3, TEOpUsl MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. [lo mepe Toro
Kak oOyuaroluecsi OBJaJEBAalOT Bce Oosiee IIMPOKMM MaTeMaTHMYECKHUM ammapaToM, Y HHX
[0CJIEI0BATENbHO (OPMUPYETCSI M COBEPIICHCTBYETCS YMEHHME CTPOMTbh MaTeMaTHYECKYIO
MOJIENIb PeaIbHOW CUTYalluH, IPUMEHATh 3HAHUS, MTOJTyYCHHbIE IPU M3YYeHUH Yy4eOHOTO Kypca,
JUI  pEIIeHUs] CaMOCTOATENBbHO CGHOPMYIMPOBAHHOM MaTeMaTHMYeCKOW 3ajadyM, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpHOo-MeTONMYECKass  JauHUA  'Uucna W BeIUMCIEHUA" — 3aBepuIaeT
(opMUPOBaHNE HABBIKOB MCIIOJIb30BaHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBbLJIO HAyaTo Ha
YPOBHE OCHOBHOIO o01ero obpazoBanus. Ocoboe BHHMaHuE yaensercs (OPMUPOBAHUIO
HaBBIKOB PAI[MOHAIBHBIX BBIYMCIICHUH, BKIIOYAIOMUX B c€0sl HCIOIB30BaHUE PA3IHMYHBIX (HhopM
3aMMCH YMCIIa, YMEHHE J1€1aTh MPUKUAKY, BBIIOIHATE NPUOIMKEHHbIC BEIYUCIICHHS, OLIEHUBATD
YHCIIOBBIE BRIPAXKEHHUS, padOTaTh C MAaTEMAaTUIECKUMHU KOHCTAaHTaMU. MHOKECTBA HATYpaJIbHBIX,
LEJIbIX, PALMOHANBHBIX U JICHCTBUTENBHBIX YHMCEN JONOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX
yhucesl. B KaXXJI0M W3 3TUX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My clielU]UuecKue
3aJaud ¥ ONepaluu: JieJIeHHe Haleslo, OepUpOBaHUE OCTATKAMU Ha MHOKECTBE LIEJbIX YHCEIl,
0coObl€ CBOMCTBA pallMOHAIbHBIX W HUPPALMOHAIBHBIX 4HCel, apu(MeTHYecKue orepanuu, a
TaKXKe€ W3BJICYEHUE KOPHS HATypaJbHOW CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnarogaps mocnenoBaTteabHOMY PACHIMPEHHUI0 Kpyra HCHOJIb3YEMbIX YHUCEN U 3HAKOMCTBY C
BO3MOXKHOCTSIMM UX MPUMEHEHUS JJIS PELICHUs Pa3IMYHbIX 3a7a4 (OpMUPYETCs IPECTaBICHNE
0 €JMHCTBE MaTeMaTHUKH KaK HAyKH U €€ POJIM B IOCTPOCHUH MOJEIIEN peaIbHOr0 MUpa, LIUPOKO
UCIIOJIBb3YIOTCS] 00001EHIE U KOHKPETH3allHs.

Jluausa "YpaBHEHHS W HEpaBEHCTBA'" pealM3yeTcs Ha NPOTSDKEHHH BCEro OOy4YEeHHS,
IIOCKOJIBKY B KaXk10M pazzene [Iporpammbl IpeyCMOTPEHO pelIeHrne COOTBETCTBYIONIUX 3a/1ay.
B pesynbrate oOyd4arommecs: OBIIAJAEBAIOT PA3IMYHBIMH METOJAMH PEIICHUS PalMOHAIbHBIX,
UppalMOHAIIbHBIX, MOKA3aTeIbHbIX, JIOTapU(PMUUECKMX U TPUTOHOMETPUUECKUX YpaBHEHHI,
HEPAaBEHCTB U CHUCTEM, a TAKXKE 3ajay, coAepkallux napamerpsl. [loayyeHHble yMEHUs LIMPOKO
UCMOJB3YIOTCSl MpPU MCCIEIOBAHUU (YHKIMM C IOMOIIBIO IPOU3BOAHOHN, NpH peLIeHUU
NPUKJIAIHBIX 33/1a4 U 337[a4 Ha HaXOKJCHUE HAaMOOIbIINX U HAMMEHBIINX 3HAYCHUN (PYHKIINU.

JlaHHas conepxarenbHas JUHMS BKJIIOYaeT B ceOd Takke (OpMUpOBaHME YMEHUH
BBITIOJIHATH pacueTsl Mo (opMynam, MpeoOpa3oBaHHS PALMOHAIBHBIX, HUPPANMOHAIBHBIX W
TPUTOHOMETPUUYECKHUX BBIPAKEHUM, a TAKXKe BBIPAKEHUH, COAEPIKAIINX CTEIICHU U JIOTapu(MBl.

bnaronaps u3ydeHuto anredpandeckoro MaTepuaia MpoOUCXOIUT NalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAaKTHOrO MbIIUICHUS OOy4aromuxcs, (GOpMHUPYIOTCS HaBBIKU
JNENYKTUBHBIX  pacCyKJI€HWi, paboTbl € CHUMBOJIBHBIMH  (pOopMaMM, MpEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEHl B BHUJAE PAaBEHCTB U HEpaBeHCTB. Ajredpa mpejaaraer
3 PEKTUBHBIE WHCTPYMEHTHI Uil PEHICHUS TPAKTUYECKUX W ECTECTBEHHO-HAYyYHBIX 3aj1ad,
HarJsIHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK sI3bIKa HAYKH.

ConepxartenbHO-MeToAndecKas JTUHUS "OYHKIUU U TpapuKU" TECHO MEpPEeIuIeTaeTcs C
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JIPYTUMH  JIMHUSMH ~ y4eOHOro Kypca, IIOCKOJbKY B KakOM-TO  CMbICIE  3aJaeT
[OCJIEI0BATENbHOCT, ~ M3yY€HUs  MaTepuana. V3ydeHue  CTENeHHOH, IO0Ka3aTelbHOH,
JOrapu(pMHUECKON M TPUTOHOMETPUUECKUX (DYHKIIMM, UX CBOMCTB M IpaMKOB, UCIIOJIb30BaHUE
GyHKIMI A pemieHus 3afad U3 JPYruX ydeOHBIX IMPEAMETOB U pEAJbHOM YKU3HU TECHO
CBS3aHO KaK C MaT€MaTHYECKUM AaHAJIU30M, TaK U C PELICHUEM YpaBHEHUHN U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE yaeiseTcs (OPMUPOBAHHMIO YMEHHS BBIpaXKaTh (OpMyIaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, HCCIEI0BATh MOJy4YeHHbIE (QYHKLUU, CTPOUTD
ux rpaduku. Martepuan 3Tol coJepKaTeIbHON JIMHUY HalleJIeH Ha pa3BUTHE YMEHHI U HABBIKOB,
NO3BOJISIIOIIMX ~ BBIp@XaTh 3aBUCHUMOCTH MEXJY BEJIMYMHAMHM B  pas3auuHoi  (opme:
AHATUTUICCKOW, Tpaduveckod U cioBecHOH. Ero w3yueHume crmocoOCTBYeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  OOOOINEHUI0 U KOHKPETH3aluH,
HCIIOJIb30BAHUIO AHAJIOTHH.

CopepxarenpHas nuHMs "Havama MaTeMaTH4eCKOro aHainu3a" MO3BOJISET CYLIECTBEHHO
pacIIUpUTh KPYI KaK MaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3ajad, JOCTYNHbIX 00y4aroUuumcs,
TaK KaK y HHUX IOSIBJIIETCSI BO3SMOXHOCTb CTPOUTH I'pauKU CIOXKHBIX (QYHKIUH, ONPEesiTh ux
HauOOJIbIINEe U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATH IIOWAAN QUIYp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTM W YCKOpEHMs npoueccoB. JlaHHas coiepxaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJENEeH peajdbHbIX CUTyaluld, IO3BOJIET
HaxXOAWTh HAWIydlllee pELICHHE B NPUKIAIHBIX, B TOM YHCIE COLUAIBHO-3KOHOMUYECKHX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMHM MaTe€MaTHYECKOI'0 aHaliu3a CIOCOOCTBYET pPa3BUTHUIO
abCTpaKkTHOr0, (OPMAIBLHO-JIOTHYECKOTO U KPEaTUBHOI'O MBIIIJIEHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHHS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIOLIMXCS PE3yJIbTAaTax, MOJyUYEHHBIX B XOJ€ Pa3BUTHUs MaTeMAaTUKHU KaK HAayKH, U
00 ux aBTOpax.

ConepkarenpHO-MeTOIMYECKass JUHUsA "MHOXeECTBa M JIOTMKa" BKIIOYAaeT B ceOs
AJIEMEHThl TEOPUM MHOXECTB W MaTeMaTH4YeCKOW JIOTUKH. TeOopeTHKO-MHOXKECTBEHHbIE
IpPECTaBICHNUs MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKU W Ipe/yularaloT Haubosee
YHHUBEPCAIBHBIN SI3BIK, OOBEIUHSIOMMN BCE pa3feibl MAaTEeMATHKU W €€ TMPHIOKEHHH, OHH
CBS3BIBAIOT Pa3HbIE MATEMaTUYECKUE NUCLUIUIMHBI U UX IPUIOKEHUS B €AMHOE 1enoe. BaxxHo
JIaTh BO3MOXXHOCTH OOy4alonIeMycsi IOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM
MaTEMaTHKHU U UCIIOJIB30BATh €T0 I BBIPAXKEHUs CBOUX MBICIIEH. [IpyruM BakKHBIM IIPU3HAKOM
MaTEeMATHKU KaK HAyKH CJIeAyeT NpPH3HATh CBOWCTBEHHYIO €H CTPOTOCTh OOOCHOBAaHWUU U
CJIEI0OBaHME ONPEIECIICHHBIM IIPaBUIaM MTOCTPOCHMsS JOKA3aTEeNIbCTB. 3HAKOMCTBO C JIEMEHTAMU
MaTeMaTHYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHUS OOYyYaromIuXcs,
HO3BOJISIET UM CTPOUTH CBOU PAacCyKJICHMsI Ha OCHOBE JIOTUUECKUX MpaBuil, GopMUpYyeT HaBBIKU
KPUTHUYECKOI'O MBIIIJICHHUSL.

B yue6HOM Kkypce "Anrebpa u Hayala MaTeMaTUYECKOro aHaiau3a" MPHUCYTCTBYIOT
OCHOBbl ~ MaTe€MaTH4eCKOI'0  MOJEIUpPOBAaHUS, KOTOpble  IpHU3BaHbl  CIOCOOCTBOBATh
(OpPMHPOBAHUIO HAaBBIKOB IOCTPOEHMS MOJEJIEH pEalbHbIX CHUTyallud, HCCIEOBAHUS AITHX
MoOJieJIe C IMOMOILbBI0 ammapara anreOpbl MU MaTeMaTHYeCKOro aHajliu3a, HHTEepIpeTaluu
IIOJIy4YEHHBIX DPe3yabTaToB. Takue 3aaHMs BIUIETEHbl B KaXKAbIH W3 pa3leloB IPOrpaMMbl,
MIOCKOJIBKY BECh MaTepuai yaeOHOTro Kypca IUPOKO HMCIIONB3YETCs Ui PEIICHUS MPHKIIATHBIX
3agad. Ilpm pemieHMM peanpHBIX MPAKTHYECKUX 3a7a4  OOydarolluecss pa3BUBAIOT
Ha0JII0/IaTEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3HpOBaTh IpobiieMy. JledaTenbHOCTh MO0 (OPMHUPOBAHUIO
HaBBIKOB PEIICHHS PUKIIAJHBIX 33/1a4 OPraHU3yeTCsl B MPOIIECCE U3YyUSHHsI BCEX TeM y4eOHOTO
Kypca "Anrebpa u Hayasla MaTeMaTHYECKOTo aHanuza'".

I'eometpust siBisieTcs ogHUM U3 0a30BBIX KYypCOB, TaK KaK 00E€CIIEUYMBAET BO3MOXKHOCTh
U3YyYEHHs JUCLMIUIMH €CTECTBEHHO-HAYYHOM HANpPaBIE€HHOCTU U NPEIMETOB I'yMaHHUTapHOIO
nukia. Jlornueckoe MblluleHHE, (pOpMHpyeEMOe MPU U3YYEHUHU OOYYarOIIMMMCS HMOHATUHHBIX
OCHOB T€OMETPHUH, IPU JAOKA3ATEIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMYECKHX
YTBEPKACHUM NpU pPELIEHUU TIeOMETPUYECKHX 3aj7ady, YMEHHUE BBIIBUIaTb U OIPOBEPIaTh
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THITOTE3bI HEMOCPEICTBEHHO UCIOIB3YIOTCS MPH PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO LIUKIIA,
B YaCTHOCTH (DU3MYECKHX 3a/1a4.

Llens ocBoeHust mporpaMmbl yueOHOro Kypca "I'eomerpus" Ha yriryOJIeHHOM ypOBHE -
pa3BUTHE WHAMBHIYAIBHBIX CIIOCOOHOCTEH, OOyJaromuXcs MpH H3yYEeHHUH T€OMETPHH, KaK
COCTaBJISIIOLICH MNpeAMeTHOH oOmactu "Matematnka u uH(popmaruka' dyepe3 olecrieueHue
BO3MOXXHOCTH TPUOOPETEHHsI M HCIIOIB30BaHUS Oojiee TIIyOOKHMX T€OMETPHUYECKHX 3HAHUU U
JNEUCTBHUH, CIIENU(PHUYHBIX T€OMETPUH, W HEOOXOIMMBIX JUIsl YCIIEHIHOTO MPO(EeCcCHOHATBEHOTO
00pa3oBaHus, CBI3aHHOTO C UCIOJIb30BAaHUEM MAaTEMAaTHKH.

[lpuopureTHBIMM ~ 3ajadaMu  Kypca TE€OMETpUM Ha  YIJIyOJCHHOM  YpPOBHE,
PaCIIUPSIONIMMH U YCHIIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIFOTCS:

— pacHIMpeHHe TMPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM KYJIbTYpPHl H
dbopMupOBaHUE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

— (¢opMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEUIIUX
MaTEeMaTUYECKUX MOJIETISAX, IO3BOJISIONIMX OINHUCHIBATH W M3y4aTh pa3HbIC SIBICHUS
OKPY’KaloIller0 Mupa, 3HAaHUE MOHATUWHOrO ammapara no paszgeny "Crepeomerpus"
y4eOHOT0 Kypca T€OMETpHH;

— (GopMHpOBaHHE YMECHUS BJIaJICTh OCHOBHBIMH MOHATHUSMH O TIPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHU CBOWCTBaMH, 3HaHHE TeopeM, (POopMyld U yMEHHE HX MPUMEHSTH,
YMEHUSA JTOKa3bIBaTh TEOPEMBI M HAXOAUTHh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a]1a4;

— (opmupoBaHue ymeHHsS pacrlo3HaBaThb Ha YepPTEkKaX, MOJEIAX U B pPEaTbHOM MHPE
MHOTOTPaHHUKH U TeJa BPAIICHUsI, KOHCTPYHUPOBATh T€OMETPUUYECKUE MOIEIIH;

— (¢opMupoBaHME  TOHMMAHHUS  BO3MOXXHOCTH  aKCHOMAaTHYE€CKOIO  MOCTPOCHHS
MaTEeMATHYECKUX TeOopHid, (OPMUPOBAHHE TMMOHWUMAHHS POJU AKCUOMATHUKH IPHU
MIPOBEJICHUH PACCYXKICHHUIA;

— (opmMupoBaHue yMeHHUs BJIAIETh METOJIaMHU JOKA3aTEIbCTB M AJITOPUTMOB DEILICHMUS,
YMEHHSI WX MPUMEHSITh, MPOBOAMUTH JOKa3aTelIbHbIE PACCYXKIEHUS B XOJ€ PEUICHHS
CTEPEOMETPUYECKUX 3a7a4 W 3a7a4 C MPAKTHYECKUM CcoJiepKaHueM, (popMupoBaHUE
MPEJICTAaBICHUS] O HEOOXOJUMOCTU J0Ka3aTeNIbCTB MPU OOOCHOBAaHWU MAaTEeMAaTHYECKUX
YTBEPKICHHUI U POJIM aKCMOMATHKHU B MPOBEACHUU JICTYKTUBHBIX PACCYXKICHUM;

— pa3BUTHE M COBEPUICHCTBOBAHME WMHTEIUICKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
oOy4aromuxcsi,  MO3HABAaTEIbHOW  AKTUBHOCTH,  KCCIEIOBAaTEIbCKUX  YMEHUH,
KPUTUYHOCTH MBIIIUICHUS, HHTEPECa K H3yUCHHUIO TEOMETPHUH;

— ((opmupoBanue (QyHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHUSA
pacro3HaBaTh MPOSBICHHSI T€OMETPUUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peadbHBIX JKMU3HEHHBIX CHUTYallUSX W TNPU HU3YYCHUH JPYrUX Yy4eOHBIX IPEIMETOB,
MPOSIBIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOACTUPOBAHUS PEANbHBIX CUTYaIUH,
MCCJICIOBAHMS TIOCTPOCHHBIX MOJIENIEH, MHTEPIPETALMH ITOJTYYEHHBIX PE3yJIbTaTOB.

[lepexon k U3y4EeHHIO T€OMETPUU Ha YTIyOJIE€HHOM YPOBHE I103BOJISET:

— co3garth ycioBus s quddepeHnranud oO0ydeHus, MOCTPOSHHS] WHAWBUIYATbHBIX
00pa30oBaTeNbHBIX TMPOrpPaMM, O0ECHEUNTh YIIYOJICHHOE H3Y4YE€HHE TEOMETPUU Kak
cocraBisolleil yaueOHoro npeamera "Maremaruka'.

VYuebublii Kypc "BeposSTHOCTP M CTaTUCTHKA" YrIIyOJEHHOTO YPOBHS —SIBIISIETCS
IPOIOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriryOJIeHHOro YpOBHS Ha ypOBHE
cpeaHero oOmero oOpa3oBaHMA. YUYEOHBI Kypc TpeAHa3HadeH s (GOopMUpOBaHUS Y
00y4aroIuxcsl CTaTUCTUYECKOM KyJlbTypbl M IOHMMAaHHUsS POJM TEOPUH BEPOSITHOCTEH Kak
MaTeMaTHYeCKOro MHCTPYMEHTA AJIS U3Yy4YCHHs CIy4alHbIX COOBITHH, BEJIMYMH M IPOLIECCOB.
[Ipu u3ydeHnn Kypca oOOTamaroTCs MPEACTABICHUS, 00YJYAIOIINUXCS O METOAAX HCCIIEIOBAHMS
U3MEHYMBOTO MHpa, DPAa3BUBAECTCA MOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYeCKHX
METOJIOB TO3HAaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOT'O
MHUPOBO33PEHUSL.



Conepxanue yueOHOro Kypca HampaBi€HO Ha 3aKpelyieHHe 3HaHUM, MOJYYEHHBIX NpHU
U3yYeHHH Kypca Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHUs, U HA pa3BUTHE MPEICTABICHUN O
CllyyaliHbIX BEJIMYMHAX M B3aUMOCBSA3SIX MEXJy HUMU Ha BaXXHBIX MPUMeEpax, CIOKETbl KOTOPbIX
MOYEPITHYTHI U3 OKPYKAIOIMIEro Mupa. B pesynbrare y o0ydaromuxcs T0HKHO ChOPMHUPOBATHCS
npeicTaBieHue O Haubosjee YHOTPeOMTENbHBIX W OOIMX MaTeMaTHYeCKUX MOJeNsX,
UCIOJIb3YEMBIX JUIsl ONKCAaHUS AHTPOIIOMETPUYECKUX M JAeMOrpauyecKux BEIMYUH,
HOrPEIIHOCTe B  pPa3jMYHble poJa H3MEPEHUAX, JIUTEIbHOCTH O€30TKa3HOM paboThl
TEXHUYECKUX YCTPOMCTB, XapaKTEpUCTUK MaCCOBBIX SBJIEHMM M IpPOLECCOB B OOIIECTBE.
VYueOHblll Kypc sBisiercs 0a30oil Il OCBOGHHS BEpPOSATHOCTHO-CTATUCTHUYECKUX METOJIOB,
HEOOXOUMBIX CHEIHATINCTaM HE TOJbKO MHKEHEPHBIX CIELUAIBHOCTEHN, HO TaK)Ke COLIMAIbHBIX
U TICUXOJIOTMYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIBHOM Mepe
UCTIONB3YIOT ammapar aHaiuu3a OolblmMX JaHHBIX. LleHTpanmpHyro dYacTh y4eOHOro Kypca
3aHHMMaeT OOCYXXJEHHE 3aKoHa OOJBIIMX YHUCeN - (YHJIaMEHTAJIbHOI'O 3aKOHAa MPHUPOJIBI,
MUMEIOIIET0 MaTEMAaTHYECKYIO (hOpMaIIN3aLHUIO.

B cooTBeTcTBHU € yKa3aHHBIMM LIETISIMU B CTPYKType yueOHOro kypca "BeposTHOCTb u
CTaTUCTHKA" Ha YrIyOJCHHOM YpPOBHE BBIJCICHBl OCHOBHBIC COJIEPXKATEIbHBIC JIMHUU:
"Caiyuaiinble coObITHS U BepossTHOCTH" 1 "CitydaliHble BEJIMUMHBI U 3aKOH OOJIbIINX YKcen".

[ToMMMO OCHOBHBIX JIMHUW B y4eOHBIH KypC BKJIIOUEHBI 3JIEMEHTHI T€OpUHU rpadoB U
TEOPUH MHOXECTB, HEOOXOUMBIE JIJIsl TOJIHOLIEHHOI'O OCBOEHMS MaTepHalia JJaHHOro y4eOHOro
Kypca U CMEKHBIX MaTEMaTHUYECKUX YUYEOHBIX KYpPCOB.

Copepxanne nuHuu "CiydaiiHble COOBITHS U BEPOSITHOCTU" CIYXKUT OCHOBOM s
(GopMuUpOBaHUSA TPEACTABICHUN O PpaCHpPEIEICHUH BEPOSITHOCTEH MEXIy 3HAYCHUSIMU
CllyyaliHbIX BEJIMYMH. BakHyr0 4acTh B 3TOH COZep:KaTelbHON JIMHUM 3aHUMAET H3y4YeHHE
F€OMETPUUYECKOr0 M OMHOMHAIBHOIO pACIpENEIeHUl M 3HAKOMCTBO C HMX HENpPEpPHIBHBIMU
aHaJIOTaMH - II0Ka3aTeJIbHbIM U HOPMAJIbHBIM PACIpEIeIICHUSIMH.

Tewmbl, cBsI3aHHBIE C HENPEPBHIBHBIMU CIy4YallHBIMU BEJIMYMHAMHM U PaCHpPECICHUSIMH,
aKUEHTUPYIOT BHHUMaHHE OOYYalOIMXCS Ha ONMCAHUU W H3YYEHUHU CIIydyalHBIX SIBIECHUH C
IOMOUIbIO HENpepbIBHBIX (yHKIUHA. OCHOBHOE BHHMMAHME YAENSAETCS I10Ka3aTeIbHOMY U
HOPMaJIbHOMY pacIipeleIeHUsIM.

B yueOHOM Kypce mnpemycMaTpuUBaeTCsl O3HAKOMHUTEIBHOE H3YUYEHHE CBSI3U MEXIY
CllydyaliHBIMU BEJIMYMHAMH U ONMCAHUE 3TOU CBSA3U C MOMOLIbI0 K03(dUILMeHTa KOppeIsuu U
€ro BbIOOPOYHOIO aHajora. OTU 3JIEMEHThl COJEp)KaHus pa3BUBalOT Temy 'Jlmarpammbl
pacceuBaHMs", M3y4EHHYI0 Ha YPOBHE OCHOBHOro oOmiero o0Opa3oBaHus, U BO MHOIOM
OTIHMPAIOTCS HA CBEJCHHUS U3 KypCOB alnreOpbl U T€OMETPHUH.

E1te ouH 31eMeHT cofiep)kaHusi, KOTOPBINA IpeJiaraeTcst Ha 03HaKOMUTEIILHOM YPOBHE -
[OCJIEI0BATENbHOCT CIIy4alHbIX HE3aBUCHUMBIX COOBITUH, HACTYNAOLIUX B €AMHUILY BPEMEHH.
O3HakoOMJIEHHE C paclpeleIeHueM BEpOSTHOCTEH KOJIMYECTBa TAKHUX COOBITMM HOCHT
pa3BHUBAIOIIMM XapaKkTep U ABJIAETCSA aKTyaJbHBIM JUIsl OynyIIMX aOUTYypUEHTOB, MOCTYHAOLIUX
Ha Yy4yeOHbIe CIELUAIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMH HAyKaMH, IICUXOJIOTHEH U
yIpaBICHUEM.

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUA YYHEBHOI'O IIPEJIMETA
MATEMATHUKA (YIVIYBJIEHHBIN YPOBEHD)

JInuHOCTHBIE pe3yNabTaThl OTPAXKAIOT TOTOBHOCTH M CHOCOOHOCTH OOYYarOIIUXCs
PYKOBOJICTBOBAaTbCS  C(OPMHPOBAHHOM  BHYTpPEHHEM  MO3MLUEH  JIMYHOCTH, CUCTEMOM
LEHHOCTHBIX  OpPUEHTAlMi, TO3UTUBHBIX BHYTPEHHHMX YyOEXJEHHUH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCUHCKOT0 OOLIeCcTBa, paclIMpeHHe KU3HEHHOTO OIbITa U OIbITA
JESATEIbHOCTH B TPOIECCE peaju3aluu CpPEeACTBAMU Y4YEOHOro MpeaMeTa OCHOBHBIX
HaIPaBJICHUI BOCIIUTATEIILHOMN 1E€ATEIbHOCTH.



B pesynbrate usyuenus ydeOHoro npeamera OVIIn.03 Martemaruka y oOyyaromerocs
OyayT chopMupOBaHBI CIEAYIOMINE TUYHOCTHBIE Pe3yJIbTaThI:

B coorBercTBUM ¢ TpeboBanusmu ®I'OC COO

YTouHeHHbIE TUNIHOCTHbIE Pe3yJIbTAThI
DOII COO

TpaKAaHCKOT'O BOCIIUTAHUSA:

c¢(hOpMHPOBAHHOCTH TPAKAAHCKON MO3UIIUN
oOyyarorierocst Kak akTHBHOTO M OTBETCTBEHHOT'O WICHa
POCCHICKOTO 00111IeCTBa;

0CO3HAHKME CBOUX KOHCTUTYIMOHHBIX MPAB U
00s13aHHOCTEH, yBa)KCHHE 3aKOHA U TPABOIIOPSIKA;
MIPUHATHE TPAJUINOHHBIX HAIMOHAIBHEIX,
00IIeYeTOBEYSCKIX TYMAHUCTHUECKIX 1
JIEMOKPATHICCKHUX IEHHOCTEHH;

TOTOBHOCTBH IPOTHBOCTOSTH WACOJIOTHH SKCTPEMHU3MA,
HaIMoOHalM3Ma, KceHo(poOnH, MMCKPUMUHALIAH TI0
COIMAIBHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHATHHBIM
MPU3HAKAM;

TOTOBHOCTh BECTU COBMECTHYIO ICATCIBHOCTH B
MHTEpecax rpakJAaHCKOro OOIIecTBa, y4acTBOBATH B
caMoyIpaBlieHHHU B 00111e00pa3oBaTeIbHON OpraHn3auu
1 IETCKO-IOHOIIECKUX OpPTraHU3alHsIX;

YMEHHUE B3aMO/ICHCTBOBATh C COMAIbHBIMU
HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIHUIMH H
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTapHOU M BOJIOHTEPCKOH
JIeSITETTLHOCTH;

1) TpaxXxaaHCKOI'0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKOH NO3UIIMU
00yJaroIerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCUIICKOTO
o01ecTBa;

MPE/CTAaBICHUE O MATEMATHUECKIX OCHOBAX
(YHKIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYD,
SIBJICHUH, IPOLIEAYP IPAXKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCH! U PYTOE);
YMEHHE B3aMO/ICHCTBOBATH C
COIMATFHBIMI HHCTUTYTAMU B
COOTBETCTBHUH C UX QYHKIMAMH H
Ha3HAYCHUEM.

NaTpUOTHUICCKOI'0 BOCIIMTAHUA

c¢(hOpMHUPOBAHHOCTH POCCUICKOW TPaskJaHCKOM
UICHTUYHOCTH, MIaTPpUOTU3MA, YBAKCHHUA K CBOEMY
Hapoay, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoauHou,
TOpJIOCTH 3a CBOM Kpaid, cBot0 PonuHy, CBOH S3bIK U
KyJIbTYpY, IPOIIUIOE U HACTOSIIee MHOTOHAIIMOHAIBHOTO
Hapona Poccuu;

LIEHHOCTHOE OTHOIIICHHE K TOCYapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY U MPUPOAHOMY HACIIEANIO, TAMSATHUKAM,
TpaauuusaM HaponoB Poccun, noctmwxenusm Poccru B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;
uaeliHas yoexXIeHHOCTh, TOTOBHOCTB K CITy>KEHHIO H
3anmure OTedyecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0Y;

2) NMAaTPUOTHICCKOI'0 BOCIIMTAHUA

c¢(hOpMHUPOBAHHOCTH POCCUHCKOM
rpak1aHCKOM UIEHTUYHOCTH,

YBa)KEHHS K IIPOIIJIOMY U HACTOAIIEMY
pOCCUCKOM MaTeMaTHKH,

LIEHHOCTHOE OTHOILIEHHE K JOCTIKEHHUSIM
POCCHICKMX MaTEMAaTHKOB U POCCUHCKOM
MaTeMAaTHIECKOW IIIKOJEI,

HCTIOJIh30BaHUE dTHX JOCTIKCHUHN B IPYTHUX
HayKax, TEXHOJIOTHX, cpepax IKOHOMHUKH;

AYXOBHO-HPAaBCTBECHHOT'O BOCTIMTAHUA:

O0CO3HaHHE JTYXOBHBIX [IEHHOCTEW pOCCUICKOr0 Hapo/a;
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
STUYECKOT'0 TIOBEACHNUS;

CHOCOOHOCTH OLIEHMBATh CUTYALUIO U IIPUHUMATH
OCO3HAHHBIE PELIEHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOEHHUE YCTOMYHBOTO
Oyny1ero;

OTBETCTBCHHOE OTHOIIICHHE K CBOMM POJUTEISAM H (TITH)
JIPYTUM 4YJIEHAM CEMbHU, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAaHHOTO NPUHATHS LICHHOCTEW CeMENHOM )KU3HU B
COOTBETCTBHUH C TPaAUIIUsIMH HapoaoB Poccun;

3 ),I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAaHHA:

OCO3HaHHE TyXOBHBIX IIEHHOCTEH
poccuiickoro Hapoza,

c¢(hOpMHUPOBAHHOCTH HPABCTBCHHOTO
CO3HaHUS, STUYECKOTO MTOBEJCHHUS,
CBSI3aHHOTO C IPAKTHYECKUM MPUMEHEHUEM
JIOCTH)KEHUH HAYKH U AESTENbHOCTHIO
Y4EHOTO,

OCO3HAHME JMYHOTO BKJIa/1a B IOCTPOCHUE
YCTOHYMBOTO OYAyIIEro;

9CTETUYCCKOT'O BOCITUTAHUA

3CTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTCTHKY
ObITa, HAYYHOTO U TEXHUYECKOT'O TBOPUYECTBA, CIIOPTa,
TpyJia ¥ O0IIEeCTBEHHBIX OTHOIICHUH;

CHOC06HOCTB BOCIIpMHUMATH pa3JIMYHbIC BUJbI UICKYCCTBA,
TPAJMIMK U TBOPUYECTBO CBOETO U PYTHX HAPOJOB,
OIIYIIATh YIMOIMOHAILHOE BO3ACHCTBHE HCKYCCTBA,;

4) 9CTETUYCCKOT'O BOCIIMTAHUA

3CTETUYECKOE OTHOLLIEHUE K MUPY, BKIHOYAs
3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4,
PELICHUH, pacCyKIeHUM,
BOCIIPUUMYUBOCTb K MATEMaTUYECKUM
aCIeKTaM Pa3IMYHBIX BHJIOB HCKYCCTBa
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yOeXICHHOCTh B 3HAUUMOCTH JUIsl IMYHOCTH U 00IIeCTBa
OTEYECTBEHHOI'0 U MUPOBOI'0 UCKYCCTBA, STHUYECKHUX
KyJbTYPHBIX TPaJAULUN U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTB K CAMOBBIPaXKCHUIO B Pa3HBIX BUJIAX
HCKYCCTBA, CTPEMIICHUE MPOSBIATH KA4ECTBA TBOPUECKOU
JIMYHOCTH;

(1)I/I3I/I‘IGCKOFO BOCIIMTAaHHA

c(hOpMUPOBAHHOCTB 30POBOTO M Ge30macHOro obpasa
HU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBBIO;
MOTPEOHOCTH B (PM3UIECKOM COBEPIICHCTBOBAHHH,
3aHATHIX CIIOPTUBHO-03/I0POBUTENBHON NESITEIBHOCTHIO;
aKTHBHOE HENPUSTHE BPEIHBIX MPUBBIUEK U UHBIX (opm
MIPUYMUHEHUS Bpea (PU3NIECKOMY B ICHXHIECKOMY
3I0pOBBIO;

5) ¢pu3MIecKOoro BOCTIUTAHUS:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSITh
MAaTeMaTU4YCCKUC 3HAHUA B HHTEPECAX
3I0pOBOTO U 0e30macHOro 0Opasza )KU3HH,
OTBETCTBCHHOE OTHOIIICHHE K CBOEMY
3I0pPOBBIO (3I0POBOE MTUTAHHE,
cOaaHCHPOBAaHHBIIN PEXXUM 3aHATUH U
OTJpBIXa, peryisipHas pusudeckas
aKTHBHOCTD ),

(u3nUecKoe COBEPIICHCTBOBAHUE MIPH
3aHSTUAX CIIOPTHBHO-03[0POBUTEIHLHOMN
JIeSITENIHOCTBIO;

TPYAOBOI'O BOCIMTAHMSA:

TOTOBHOCTEH K TPY/Y, OCO3HAaHHE IICHHOCTH MacTepCTBa,
TpyHonrooue;

TOTOBHOCTB K aKTHBHOI JACSTEILHOCTH TEXHOIOTHYESCKOM
U COLMAJIBHOM HaIPaBI€HHOCTH, CIOCOOHOCTb
WHHUIUHPOBATh, INTAHKPOBATh U CAMOCTOSITEIIHO
BBITIOJIHATH TAKYIO AESATEIbHOCTB;

MHTEpPEC K Pa3IMYHbIM chepaM NpodhecCHoHATBHOM
NeATEeIbHOCTH, YMEHHE Pealn30BEIBATh COOCTBCHHBIC
’KU3HCHHBIC IUTaHbI;

TOTOBHOCTB H CIIOCOOHOCTB K 00pa30BaHUIO U
caMo00pa30BaHUIO Ha NPOTSHKEHUH BCEH JKH3HHU;

6) TpyZLOBOTO BOCITUTAHHS:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH
TPyAOIO0uS,

HHTEPEC K Pa3IHYHbIM chepam
poheCCUOHATBHON NeATeTbHOCTH,
CBSI3aHHBIM C MaTEMAaTHUKOM U €€
MIPUIIOKCHUAMU,

YMEHHE COBEPIIATH OCO3HAHHBIH BRIOOD
Oynyuieii mpodeccuu U peaan30BbIBATh
COOCTBEHHbBIC )KU3HCHHbIC [LIAHBI,
TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTHIeCKOMY 00pa30BaHHIO U
camMo000pa30BaHUIO HA POTSHKEHUU BCEi
KU3HHU,

TOTOBHOCTh K aKTHBHOMY YYaCTHIO B
PpCIICHUH MPAKTHYECKUX 3a1a4
MaTeMaTHYECKOM HATIPABICHHOCTH;

9KOJIOTHYCCKOT'O BOCIIUTAHUA:

c(hOpPMUPOBAHHOCTB 3KOJIOTHYECKOH KyIbTYPHI,
MOHUMAaHHE BIHAHUS COUATBHO-2KOHOMUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBHON
cpenbl, OCO3HaHME III00ATBHOTO XapaKTepa
9KOJIOTUYECKHX Mpodem;

IUTAaHUPOBAHKE U OCYIIECTBICHUE NE€HCTBUN B
OKpYXKaloLIeH cpesie Ha OCHOBE 3HaHUA Lieled
YCTOMYUBOIO Pa3BUTHUS YEIOBCUECTBA,

AaKTUBHOE HENPUATUE NCUCTBUMN, IIPUHOCSINUX BPEL
OKpy>KarolieH cpene;

yMEHHE IIPOrHO3MPOBATh HEOIAroNpUsITHHIC
9KOJIOTHUECKHUE MOCIIEICTBHU NpeIIPUHIMAaEMbIX
JIeHCTBUH, IPEAOTBPAILATh UX;

pacIIupeHHe ONbITa AEATENbHOCTH SKOIOTHIECKON
HaMpaBIECHHOCTH;

7) PKOJIOTUYECKOTO BOCTIUTAHUS:

SKOHOMHYECKIX MPOIECCOB HA COCTOSHHE
MIPUPOAHON U COLUAIBHOM CpEeNbl,
OCO3HAHHE TII00ATFHOTO XapaKTepa
AKOJIOTHYECKUX TIPOOIIEM,

OpHUEHTAI HA IPUMCHEHHE
MaTeMaTHYeCKHUX 3HAHUU IS PEeIeHUs
3a7a4 B 00JIACTH OKPYIKAIOIICH CPeIbl,
IJTAaHUPOBAHHUE MMOCTYIKOB U OIICHKH HX
BO3MOKHBIX TTOCJICICTBHH JIJIst
OKpy>Karouie cpeabl;

HEHHOCTHU HAYyYHOI'O TO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0OIIIECTBCHHOM MPAaKTHKK, OCHOBAHHOI'O Ha JTHAJIOTe
KYJIBTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M YUTATEIIbCKOM
KyJbTYpPBI KaK CpPEACTBA B3aUMOJCHCTBUS MEXTY JIIOJbMHU

8) HEHHOCTHU HAYyYHOTI'O ITO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHsI HAYKH U OOIIECCTBCHHOM
MpaKTUKHU, TIOHUMAHUEC MaTeMaTHYCCKOU
HaYKH Kak c(epbl 4eIOBeYeCKOn
JIeSITEIbHOCTH, ITAIlOB €€ Pa3BUTHS U
3HAYMMOCTHU IJIA pa3BUTUA UBUJIN3AIIUH,
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1 MO3HaHUA MHUpa,

- OCO3HAaHHUEC NCHHOCTHU HayHHOﬁ JACATCIBbHOCTHU, TOTOBHOCTH
OCYHIECTBJIATDH MMPOCKTHYIO U UCCIICA0BATECIILCKYIO
ACATCIBbHOCTD MHAUBUAYAJIbHO U B I'PYIIIIC.

OBJIAJICHUE S3bIKOM MATEMATUKU U
MaTeMaTHYECKOU KyJIBTYPOH KaK CPEACTBOM
[IO3HAHUS MUPA,

TOTOBHOCTb OCYLIECTBIISATH IIPOEKTHYIO U
HCCIIE0BATENbCKYIO NEATENBHOCTD
HWHAVBUIYABHO U B TPYyIIIE.

B mpomecce gocTikeHHMs JMYHOCTHBIX PE3YJbTaTOB OCBOCHHS IMPOTPAMMBI IO
MaTeMaTHKe Yy  OOy4YaloIIMXCsl ~ COBEPIICHCTBYETCS ~ SMOIMOHAJIBHBIA  WHTEIJIEKT,
npernonararmui copMupoOBaHHOCTH:

caMOperyJIHpOBaHHUs, BKJIIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh

OTBETCTBEHHOCTb 32 CBOE IOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIOYAIOIIEH CTPEMIICHHE K JIOCTHMIKEHHUIO LEIU U YCHEXY,
ONTUMH3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBAThH, UCXOMAS U3 CBOUX BO3MOKHOCTEN;
SMIATUH, BKIIIOYAIOILEH CIIOCOOHOCTh NMOHMMAaTh AMOLMOHAIBHOE COCTOSIHUE JIPYIHX,
YUUTBIBATh €r0 MPHU OCYILECTBIEHUU KOMMYHHUKAIUH, CIIOCOOHOCTh K COYYBCTBHUIO U
COIEPEKNBAHUIO;

COLMAIbHBIX HABBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BBICTPAaUBATh OTHOUICHHUS C APYTUMH

JIFOAbMU, 3360TI/ITLCH, MPOABJIATb HHTCPECC U pa3pPCUIATh KOH(i)J'II/IKTBI.

B pesynbrate m3ydenus yueOHoro mpeamera OVIIm.03 Marematnka y oOydaromerocs
OynyT cgopMHUpOBaHBl MeTampeAMeTHbIE pPe3yJbTaThl, OTPaKCHHbIE B YHHUBEPCAIBHBIX
yueOHBIX JEHUCTBUAX, a HMMEHHO — IIO03HABaTEJbHbIE YHHMBEpCAJbHbIE Yy4YeOHbBIE JAEUCTBHUA,

KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘le6HBIe HeﬁCTBHH,

y‘~I66HI)I€ l[ef/'ICTBI/IFI, COBMCCTHAaA ACATCIbHOCTD.

MeTaHpeI[MeTHBIe pe3yJIbTaTbl OCBOCHUSA IPpEAMETA:

PEryJIsITUBHBIC YHUBCPCAJIbHBIC

MetanpeaMeTHble | YHUBepcajbHble yueOHble aeiicTus (YY) YTo4uHeHHbIe yHUBepPCaJIbHbIE
pe3yJbTaThl, drocC Coo yueOHble geiicrus (YY) ®@OII
OTpa’keHHbIE B COoo

YHUBEPCAJbHbBIX

Y4eOHBbIX

NelcTBUAX

OBnagenue a) 6a30BbIe JTOTUYECKHE ACHCTBUS: 1) Ga3oBBIE IOTHYECKUE JEHCTBHS:
YHHBEPCATbHBIMH — CaMOCTOSTENFHO (POPMYIIHPOBATH U — BBIABIATH U XapaKTEPHU30BaTh
yIeOHBIMU aKTyaJlU3HpOBaTh NpoOIIEMy, paccCMaTpuBaTh CyIIECTBEHHBIE IPU3HAKH
MM03HABATENBbHBIMA ee BCeCTOPOHHE; MaTeMaTHIeCKUX OOBEKTOB,
ACHCTBHUSMH: — YCTaHaBIMBATbh CYHICCTBEHHBIN MPU3HAK HIH HOHSTHH, OTHOIIEHUH MEKIY

OCHOBAHUS JJIs CPABHECHUS, KIIaCCU(DHUKALIUU U
00001TICHUS;

OTPENEINIATh IeTH ASITCIBbHOCTH, 331aBaTh
rapaMeTpsl U KPUTEPUHU UX JOCTHIKEHHUS,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTUBOPCUUS B
paccMaTpUBACMBIX SABJICHUAX

BHOCHUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIIEACTBHIA
JICSTENBHOCTH;

pa3BHUBATh KPEATHBHOE MBIIUICHHUE TIPH
PCHICHUN KU3HEHHBIX HpO6HeM;

MOHATUSIMH, HOPMYITUPOBATH
OIpe/esIeHUs IOHATHH,
YCTaHABIIUBATh CYIIECTBCHHBIN
MPU3HAK KIIacCU(PHKAIIH,
OCHOBAaHUS [JIs1 0000IIEHUST 1
CpaBHCHHUS, KPUTCPHUU
MIPOBOIMMOTO aHAIIH3A;
BOCIIPUHUMATh, (HOPMYIHPOBATH U
IpeoOpa3oBEIBATE CYKICHHUS:
YTBEpAUTEIbHBIC U
OTpHIaTENbHBIC, CAMHUYIHEIC,
YaCTHBIE U 00II[UE, YCIOBHBIE,
BBISBIISITH MaTEMaTUYECKHE
3aKOHOMEPHOCTH, B3aMOCBSI3U U
MpoTHBOpEYHs B (haKkTax, NTaHHBIX,
HAOJIOICHUSX U YTBEPKICHHSIX,
IpeaIarath KPUTEPUH JIIs
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BBISIBJICHUSI 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUL;

— JleNiaTh BBIBOJIBI C UCTIOJIb30BAHHEM
3aKOHOB JIOTUKH, ICTYKTHBHBIX 1
MHIYKTUBHBIX YMO3aKITIOYCHUH,
YMO3AKJIIOYEHHH 110 aHAJIOTHH;

— NIPOBOJUTH CAMOCTOSTEIHEHO
JIOKa3aTeIbCTBA MAaTEMaTHIECKIX
yTBEpXkKIeHUH (IPsIMBIE U OT
MPOTUBHOT0), BEICTPAUBATh
apryMEHTalUI0, IPUBOAUTD
MPUMEPBI U KOHTPIPUMEPBI,
000CHOBBIBAaTh COOCTBEHHBIE
CYXJICHUS M BBIBOJIbI;

— BBIOMpATh COCO0 pElIeHUs]
y4eOHO#t 3a1aun (CpaBHUBATH
HECKOJIBKO BapHAHTOB PEIICHHS,
BEIOMpATH HanboJIee TOIXOIIINH
C YYETOM CaMOCTOSITEIIEHO
BBIJICJICHHBIX KPUTEPHEB).

0) 6a30BbIC UCCIICIOBATEIBCKHE JCHCTBU:

BJIaACTh HABBIKAMH yqe6Ho—
HCCJIEIOBATENIbCKON U IIPOEKTHOM
ACATCIbHOCTH, HABbIKAMU Pa3pCIICHUA
mpooIeMm;

CIOCOOHOCTH U TOTOBHOCTH K
CaMOCTOATEILHOMY ITOMCKY METOJIOB
pELICHNs MPAKTHYECKNX 3a1a, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHMS;

OBJIa[ICHNE BUAAMH JEATEILHOCTH T10
IMOJIYYCHUIO HOBOI'O 3HAaHUs, €0
HHTEPIPETALNH, IPeoOPa30OBAHUIO U
NPUMEHEHHUIO B Pa3JIMYHbBIX YIE€OHBIX
CUTyalusiaX, B TOM YHCJIC TPU CO3JIaHUU
y4eOHBIX ¥ COIMATIBHBIX ITPOEKTOB;
(hopMHUpOBaHKE HAYYHOTO THITA MBIIUICHHS,
BIIaJICHUE HAYIHON TEPMHUHOJIOTHEH,
KITFOUEBBIMH MOHATHAMH U METOAAMH;
CTaBUTbH U (HOpMyIINpPOBATH COOCTBEHHBIE
3aa4y B 00pa30BaTEIbHON IESTENBHOCTH U
KU3HEHHBIX CUTYalUsX;

BBISABIIATH IIPHYMHHO-CIICICTBEHHbIC CBSI3H U
AKTYaJIM3UPOBATH 3a/lavy, BbIIBUT'ATh
THUIIOTE3Y €€ PELICHM, HaXOAUTh apTyMEHTEI
JUISL TOKA3aTeJIbCTBA CBOMX YTBEPKICHUH,
3aJ]aBaTh [apaMeTphbl U KPUTEPUH PELICHUS;
AHAJIU3UPOBATH NMOJTYUCHHBIC B XO/I€ PCHICHUA
3aJa4y pe3yabTaThl, KPUTHUECKH OLICHUBATh
HX JOCTOBEPHOCTH, IPOTHO3UPOBATH
HM3MCHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHUTYallHsIM, OLICHUBATh
TIPUOOPETEHHBIH OIIBIT;

pa3pabaTbhIBaTh IUIaH PEIICHUS MTPOOIEMBI C
YUETOM aHaIHM3a UMEIOIIUXCS MaTepHAaIbHBIX
M HEMATEpHAIIbHBLIX PECYPCOB;
OCYLIECTBIISITH [eJICHATIPABICHHBIN TTOMCK
TIepeHoCca CPEICTB U CIIOCOOOB ICHCTBHS B
PO eCCHOHANBHYIO Cpeay;

YMETbh [IEpEHOCHUTH 3HAHHS B IO3HABATEIHHYIO
1 TIPAKTUYECKYI0 00JIacTH

2) 6a30BbIE UCCIIEOBATENLCKIE

JIeUCTBUS:

— HUCIIOJIb30BaTh BOMPOCKHI KaK
HCCIIEI0BATEIbCKUH HHCTPYMEHT
MO3HaHUs, POPMYITUPOBATH
BOTIPOCEI, (GPUKCHPYIOIIHE
MIPOTHBOpEUHE, IpodiIeMy,
yCTaHABIMBATh HCKOMOE U JAaHHOE,
(dhopMHpOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3HITHIO,
MHEHHUE;

— -IIPOBOJIUTH CAMOCTOSATEIIEHO
CIUIAHUPOBAHHBIN YKCIIEPUMEHT,
HCCIIeIOBaHKE 10 YCTaHOBIICHUIO
0COOCHHOCTEH MaTEeMaTHYECKOTO
00BEKTa, SBICHUS, TIPOIIecca,
BEISBIICHHUIO 3aBICHMOCTEH MEXITy
00BEKTaMU, SBICHUSIMH,
IpoIieccamu;

— CaMOCTOSITETTFHO (POPMYIHPOBATH
000011IeHNs U BBIBOJBI 1O
pe3yabTaTtaM MpOBEACHHOTO
HaOII0/ICHHUS, UCCIICIOBAHUS,
OIICHUBATh JJOCTOBEPHOCTH
TNOJIYYCHHBIX pE3YJIbTATOB,
BBIBOJIOB U 000OIIEHUI;

— IPOTHO3HPOBATH BO3MOXKHOE
pa3BUTHE TpoIiecca, a TakKe
BBIIBUTATH TIPEATIONOKCHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.
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KUBHCACATCIBHOCTH,

— YMETb MHTETPUPOBATH 3HAHMS U3 PA3HBIX
MPEMETHBIX 00JacTei;

— BBIABUT'aTh HOBBIC UJCH, HpeﬂﬂaFaTB
OpHTHHAIBHBIE TIOJXO/BI U PEIICHHS;

— CTaBWTH MPOOJIEMEBI M 3aJIaUH, OITYCKAIOIIIHE
AJIbTEPHATHBHBIE PEILCHUS;

B) paboTa ¢ HHpOpMAaLIHEH:

— BJaJeTh HaBBIKAMHU IOJy4eHHs HHopManuu
U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENILHO OCYIECTBISTh ITOUCK,
aHaJIM3, CHCTEMATU3aIMI0 U HHTEPIIPETALUIO
uH(popMannK pa3IMYHbIX BUIOB U (HOpM
NIPE/ICTABIICHUS;

— cOo3/1aBaTh TEKCTHI B Pa3IMYHBIX (opmarax c
y4eTOM Ha3HAuYCHUsS HHOOPMAIMH U LeJIeBOH
ayIUTOPHH, BEIOUpAst ONITUMAIBHYIO HOpMY
NPEICTABICHUS U BU3YaJIH3aLHH;

— OLCHHUBATH JOCTOBEPHOCTD, JISTHTHMHOCTh
uH(popMaLuK, ee COOTBETCTBHE IIPABOBBIM H
MOPaJIbHO-3TUYECKHM HOpMaM;

— HCIOJIb30BaTh CPEJCTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTUH B PELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alIOHHBIX 33]1a4 C COOJII0JeHuEM
TpeOOBaHMUIT IPrOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTUCHBI,
pecypcocOepexeH s, MPABOBBIX H 3THYSCKUX
HOPM, HOpPM HH(OPMAIIHOHHOMH
0e30IacHOCTH;

— BJaJeTh HABBIKAMU PACHO3HABAHUS U 3aI[UTHI
uHpopmanuu, HHGOPMALMOHHOM
6€3011aCHOCTH JINUHOCTH.

3) paborta ¢ uapOpMAaIHCi:
-BBIBJITH JACUITUTHI HH(DOpMAITUH,
JIAHHBIX, HEOOXOJUMBIX JUIsl OTBETA
Ha BOIIPOC U JUIsl PEILICHHUS 3a/1a4u;
-BbIOMpaTh HH(pOpMALHUIO U3
HCTOYHUKOB Pa3JIMYHBIX TUIIOB,
AQHATM3UPOBATh, CHCTEMaTH3UPOBATh
1 MHTEPIPETHPOBATH HHYOPMALIHIO
Pa3IMYHBIX BHAOB U Gopm
NIPE/ICTABIICHUS

-CTPYKTYpHPOBaTh HHPOPMALHIO,
NPE/ICTABIATH €€ B Pa3IMuHBIX
(dopmax, HITIOCTPUPOBATh
rpaduyecky;

-OLICHMBATh HA/IC)KHOCTh
uH(OpMALIUH MO0 CAMOCTOSTEIBHO
c(OpPMYJIHPOBAHHBIM KPUTEPHSIM.

OsBnajacHue
YHUBEPCATLHBIMU
KOMMYHHKATUBHBIM
U JEUCTBHUSMH:

a) oOIIeHuE:

—  OCYILECTBJIATH KOMMYHHKAIIMH BO BCEX
cepax KH3HHU;

— pacrno3HaBaTh HeBepOaJIbHBIC CPENICTBA
OOLIeHNs, TOHUMATh 3HAUYCHUE COLUAIBHBIX
3HAKOB, PAaCIIO3HABATH NPEIIIOCHUIKH
KOHQIMKTHBIX CHTYallHid U CMAT4aTh
KOH(JIAKTHI,

— BIIQJCTH Pa3IMYHBIMH CIIOCOOAMH OOLICHHS H
B3aUMOJICHCTBUS;

— apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh
CMSIr4aTh KOH(DJIMKTHBIE CUTYAIlUH;

— Ppa3BEepHYTO U JIOTHYHO U3J1araTh CBOIO TOUYKY
3pEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

1) obuieHue:

— BOCIIpUHUMATh U (HOPMYJTHUPOBATH
CY)XKICHUS B COOTBCTCTBHH C
YCIOBUSMH M IICJISIMH  OOIICHUS,
SICHO, TOYHO, FPaMOTHO BBIPaXKaTh
CBOIO TOYKY 3pPCHHS B YCTHBIX H
MUCBMEHHBIX ~ TEKCTaX, JaBaTh
MOSICHEHUST TI0 XOJy peIIeHUS
3a1aud, KOMMEHTHPOBATh
TIOJTYYCHHBIA Pe3yibTaT;

— B xome OOCYXIEHHUS 3aqaBaTh
BOTIPOCHI 1o CYyIIECTBY
00Cy)K/IaeMOi TEeMbI, IPOOJIEMEI,
pelaeMoi 3aayd, BbICKAa3bIBaTh
U7CH, HAICICHHBIC Ha IOHCK
pEIllCHHsI,  COTOCTABIATh  CBOU
CYXKICHUS C CYXICHHSIMH IPYTUX
YYIaCTHHKOB Jajora,
00HapyKUBaTh pazimume u
CXOJCTBO MO3ULUH, B KOPPEKTHOU
dopme (dbopMynHpOBaTH
Pa3HOTIIACHSI, CBOU BO3PaKCHUS;

— TPEACTaBIATh pe3yIBTATHI
pelllcHus 3a1aud, OSKCICPUMEHTA,
HCCIICIOBAHHMS, MPOCKTA,
CaMOCTOSTENIEHO BBIOMpATh
dbopMar BBICTYIUICHHUS C YYETOM
3a1ad TIPE3CHTAIHH "
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0COOCHHOCTEH ayANTOPHH.

0) coBMecTHasl 1eATeNbHOCTb:

MIOHUMATb U UCIIOJIb30BaTh IIPEUMYIIECTBA
KOMaHHO! ¥ WHAWBUIYalIbHOH paboTHI;
BBIOMPATh TEMAaTUKY U METO/IbI COBMECTHBIX
JNEUCTBHH C yIETOM OOILINX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0TO 4JIeHA KOJIEKTUBA;
MIPUHUMATh LENN COBMECTHOU JESATENBHOCTH,
OpPraHU30BBIBATh H KOOPAUHHPOBATH
JICHCTBUS 110 €€ JIOCTUKEHUIO: COCTABIIATh
IUIaH JEHCTBUM, pacpeleliTh PO C yY€TOM
MHEHUH YJaCTHHKOB 00CYAaTh Pe3yJIbTaThl
COBMECTHOH paboTHI;

OLICHUBATh Ka4€CTBO CBOEIO BKJIAJa U
Ka)KJJOr'0 y4aCTHHKa KOMaH/Ibl B OOLIMI
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
[pesiaraTb HOBbIE IIPOCKTHI, OLICHUBATh UJCH
C TMO3UINHA HOBHU3HBI, OPUTHHAIIBHOCTH,
MIPAKTHYECKON 3HAYUMOCTH;

KOOPJIMHUPOBATH U BBHIIOJIHATH PadOTy B
YCIIOBUSIX P€abHOIO, BUPTYaJIBHOIO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS;
OCYULIECTBJISATh IO3UTUBHOE CTPATErNYECKOE
MOBE/ICHUE B PA3IMYHBIX CUTyaLUsIX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaxkeHHe, ObITh
MHHULIHATHBHBIM

2) coBMecCTHas JESTeNbHOCTh:

— IOHUMATh " HCTIONB30BaTh
NpeuMyIlIiecTBa  KOMaHJIHOM |
WHIUBHIYaIbHOM — paboThl  mpH
pemeHnH Y9eOHBIX 3amad,
MPUHUMATH  [eJdb  COBMECTHOM
NeSITeTBHOCTH, IUTAHUPOBATh
OpraHU3AIII0 COBMECTHOH
paboThI,  pacmupeneniaTts  BHIBI
pabor, JIOTOBAPUBATHCA,
o0CyXIaTh MNpolecc W pe3yibTar
paboTHI, 006001maTh MHEHUS
HECKOJIBKHUX JIFOJICH;

— y4acTBOBAaTh B IPYIIIOBBIX (popmax
paboTel  (0OCyXkaeHus, OOMEH
MHEHUH, "MO3roBble IWITYpMBI" H
WHBIE), BBHINONHATH CBOIO YacTh
paboTHl W KOOPIMHHPOBATH CBOU
IEHCTBUSA ¢ JPYTUMH  WICHAMH

KOMaH/BI, OIEHMBAaTh Ka4yeCcTBO
CBOETO BKJIaZla B OOIIMI TPOIYKT
o KpUTEPHSIM,

c(hOpMyYJIMPOBAHHBIM Y4aCTHUKAMH
B3aNMOICUCTBHS.

OsBnagenne
YHHUBEPCAITHHBIMH
PETyIATHBHBIMH
JIEUCTBUSIMU

a) caMOOpraHu3aIlys:

CaMOCTOSITENLHO OCYIIECTBIATh
T03HABATENbHYIO AESTENbHOCTD, BBISIBISTh
MPOOIIEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIC 3a7]a4ll B 00pa30BaTeIEHON
JIESITENbHOCTH U YKU3HEHHBIX CUTYyaLUsX;
CaMOCTOSITENBHO COCTABIIATh IUIAH PELICHUS
po0GJIEMBI C YI€TOM HUMEIOIIUXCS PeCypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U
MpEeANOYTEeHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
pacHIUpsATh pAMKH Y4eOHOTO IpeaMeTa Ha
OCHOBE JIMYHBIX TIPENOYTEHH;

JlenaTh OCO3HAHHBIN BBIOOD,
apryMeHTHPOBaTh €To, OpaTh
OTBETCTBEHHOCTb 32 PELICHHE;

OIICHUBATh MPHOOPECTEHHBIH OIIBIT;
CH0cOOCTBOBATh (POPMUPOBAHHIO U
MIPOSIBJIEHUIO IIUPOKOH 3pyIULIUU B Pa3HbIX
00J1acTSX 3HAHHWH, TOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYPHBIN YPOBCHD;

1) camoopranuszanus:

— COCTaBIIITh ~ IUIAH,  aJTOPHTM
peLIeHH s 3a1a4H,
— BBIOMpaATh CHoOco0 pemieHus ¢

YUETOM HMEIOIINXCS PEecypcoB M
COOCTBCHHBIX BO3MOXKHOCTEH,

— apryMEHTHPOBATh u
KOPPEKTUPOBATH BapHaHTHI
peuleHuid ¢ y4eTOM  HOBOWM
nHdopmanum.

0) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTUBBI B AEATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LENSIM;

BIIA/ICTh HABbIKAMU I103HABATEIBLHOU
pedIrekcuu Kak OCO3HAHUS COBEPITaeMbIX
JIEACTBUI U MBICIIUTENBHBIX IPOLIECCOB, UX
PE3yJIbTaTOB U OCHOBAHU;

HCTIOTH30BATh TIPUEMBI peIICKCHH IS
OLICHKH CHTYalllH, BEIOOpA BEPHOTO PEILICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATh PEIIEHUS 110 UX CHUKCHUIO;

B) SMOIIMOHAIBHBIN HHTEIUIEKT,

2) CaMOKOHTPOJIb:

— BIAJCTh HaBBIKAMU
MMO3HABATENILHOW pedIeKCHH Kak
0CO3HAHHUS COBEPIIAEMBIX
NeHCTBHI " MBICIIATEIBLHBIX
TIPOIIECCOB, nx pe3yIbTATOB,
BJIAJIETH criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJIS

mporecca U pe3ynbTaTa peIICHUs
MaTeMaTHYECKOH 3aJauu;
—OpeIBUIETh TPYAHOCTH, KOTOPBIE
MOT'YT BO3HUKHYTb IIPU PELICHUU
3ala4yd, BHOCUTb KOPPEKTHBBI B

15



HpeArnoaraomui cOpMHUPOBAHHOCTb: JIeATENBHOCTh Ha OCHOBE HOBBIX

— CaMOCO3HaHUs, BKIIOYAIONIEr0 CIIOCOOHOCTD 00CTOSATENBCTB, JIAHHBIX,
MOHUMATh CBOE YMOIMOHAIIEHOE COCTOSHUE, HaWJIECHHBIX OIMMOOK, BBISBICHHBIX
BUJICTH HATPABJICHHS Pa3BHTHS COOCTBEHHOM TPYZHOCTEH;
9MOLMOHANEHOH Cepbl, ObITH YBEPEHHBIM B — OLICHHBATh COOTBETCTBHE
cebe; pesyabrata IeMd W YCIOBHSM,

—  CaMOperyJIHpOBaHUs, BKIIOYAIOIIET0 OOBSCHATH HPUYMHBI JOCTH)KCHHSA
CaMOKOHTPOJIb, YMEHUE IPHHUMATh WIN HE JOCTHXXCHUS PE3YJIbTaTOB
OTBETCTBEHHOCTb 33 CBOE MOBE/ICHHE, JIESITENIHOCTH, HaXOJUTh OLIMOKY,
CHOCOOHOCTh aJaNTHPOBATHCA K JlaBaTh OLIGHKY MNPUOOpPETEHHOMY
OMOIIMOHAJIbHBIM U3MCHCHUAM U NPOABIIATH OIIBITY.

THOKOCTb, OBITh OTKPBITBIM HOBOMY;

— BHYTpPEHHEH MOTHBaIlMH, BKIIOYAIOIIeH
CTpEeMIICHHE K JOCTIDKEHHIO [IENN U YCIEXY,
ONITUMU3M, HHUIIHATUBHOCTH, YMEHUE
JIECTBOBATh, UCXO U3 CBOMX
BO3MOKHOCTEH;

— OSMIATHH, BKIIOYAOIIEH ClIOCOOHOCTh
IMOHUMATh SMOLIMOHATIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATE €TO0 MPH OCYIIECTBICHIH
KOMMYHHUKAITIH, CIOCOOHOCTh K COUyBCTBHIO
U COTIEPEKUBAHUIO;

—  COIMAJIBHBIX HaBBIKOB, BKIIOYAIOLIUX
CIIOCOOHOCTH BBICTPaNBaTh OTHOILIEHUS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIISATH
HMHTEPEC U pa3peniaTh KOHMIUKTHI,

T') IPUHATHE Ce0sl U IPYTUX JIIOACH: 3) npunsTHA ceOs U IPYTUX JTIoeH:
— TpUHUMAThH ce0s, MOHNMasi CBOM HEJOCTATKH | — IOHUMATh n HCTIONB30BaTh
1 IOCTOMHCTBA; NperMyIIecTBA ~ KOMAaHAHOH W
— TPUHUMAaTh MOTHBBI M apTyMEHTHI APYTHX WHIUBHIYalbHON  paboTel  mpH
JFOJICH NP aHAIIN3€ PE3yJIbTaTOB penieHnn y4eOHbIX 3a/1a4,
JIeSITeTTbHOCTH; — IPUHUMATh  [EJb  COBMECTHOM
— TIpU3HaBaTh CBOE IPABO U MPABO APYTUX JIESITENIbHOCTH, IUTaHUPOBATh
JIOJIEH Ha OLIMOKHY; OpraHU3aIHIO COBMECTHOM
— Ppa3BHUBAaTH CIOCOOHOCTH ITIOHUMATh MHp C paboTshl, pacapeaciiTh BUBI
HO3MIMH APYTOTO YeJIOBEKA. paboT, 10roBapuBaThCH,
— 00cyXIaTh TMpoOIEecC U pPe3yiabTaT
paboTHI, 0000maTe MHCHHUS

HECKOJIBKHUX JIFOEH;

— y4acTBOBATh B IPYIIIOBBIX (opmax
pabotel  (oOcyxnmeHHs, OOMEH
MHEHUH, "MO3roBble IITYpMBI" H
HHBIC),

— BBITIOJIHATE CBOIO 9acTh PabOTHI U
KOOPJMHUPOBATh CBOM JICHCTBHS C
JPYTHMH YJIeHaMU KOMaH/bl,

— OLICHMBATh  Ka4yeCTBO  CBOETO
BKIaga B OOmMH TPOAYKT IIO
KpHUTEpHsIM, c(HOPMYIHPOBAHHBIM
YYaCTHHKAaMH B3aHMOICHCTBUSI.

OcBoenne yuebnoro mpeamera OVYIIn.03 Maremaruka crocoOcTByeT (HOPMHPOBAHUIO
00IMX KOMIICTCHINA:

OK 01. BsiOupats cmocoObl pemeHus 3aaad  Npo(ecCHOHANTBHON eATeNTbHOCTH
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBpPEMEHHBIE CpEJICTBAa IIOMCKA, aHAIW3a W HMHTEpIpETaluu
uHpOpMaLnU, 1 UHPOPMALMOHHBIE TEXHOJIOTUU AJIS BBINOJHEHUS 3ajad MpodecCHOHATbHON
NeSITeTbHOCTH;
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OK 03. [TnanupoBaTh M pean30BbIBATh COOCTBEHHOE NPOPECCHOHATIBHOE U JTMYHOCTHOE
pa3BUTHE, TMPEANPUHIMATEIBCKYIO JEATEIBHOCTh B MPO(GECCHOHATBHON cdepe, MCIOIb30BaTh
3HaHUA 110 PaBOBOH U (PMHAHCOBOW I'PaMOTHOCTH B PAa3JIMYHbBIX KU3HEHHBIX CUTYyalLlUsAX;

OK 04. D¢} dexTrBHO B3aMOAEHCTBOBATE M pabOTaTh B KOJUIEKTUBE I KOMAH/IE;

OK 05. Ocy1iecTBiiTh YCTHYIO U NHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit ®enepanuum ¢ y4eToM OCOOEHHOCTEW COLMAIBHOTO M KYJIBTYPHOIO
KOHTEKCTa;

OK 06. IlposBiasATh TIpakJaHCKO-NATPUOTUYECKYIO MO3ULUIO, JE€MOHCTPUPOBAThH
OCO3HAaHHOE IIOBEICHUE HAa OCHOBE TPATULMOHHBIX POCCHUMCKHX JIyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM T'apMOHM3AIMM MEXHAIIMOHAJIbHBIX U MEXPEIUTHO3HBIX

OTHOIIICHH, IPUMEHSTh CTaHJAPThl AaHTUKOPPYIIIUOHHOTO MTOBEICHHS;
OK 07. ConeiicTBOBaTh COXPAHECHUIO OKPYKAIOIICH Cpelpl, pecypcocOepekeHuto,

OPUMEHATh 3HAaHUSA OO0 M3MEHEHUU KJIMMaTa,
3 PEKTHBHO IEHCTBOBATH B YPE3BBIYANHBIX CHUTYAIIUsX;

IIPHUHIMUIIBI

6epe)I(J'II/IBOI‘O IMPpOU3BOJICTBA,

OK 08. Ucnonb3oBarh cpenctBa GU3NUECKON KyIbTYPBI AJIsi COXPAHEHUS U YKPEIUICHUs
3I0pOBbsSI B TIpOIlecCe MPOPECCHOHAIBHON NEATEIHbHOCTH W IOJJCPKAHUS HEOOXOIUMOTO
ypOBHS (PU3UUYECKOI MOATOTOBIEHHOCTH.

OcBoenune yueOHoro mnpeamera OVYIIn.03 MaremaTuka OKHO CHOCOOCTBOBATh
dbopMupoBaHUio NPogecCHOHATBHBIX KOMIETEHIINIA:

[IK 1.3. PaccmaTpuBaTh akeT JOKYMEHTOB sl HA3HAYCHUS TIEHCUH, TTOCOOUH,
KOMIICHCALIU, IPYTUuX BBIILIAT, @ TAKKE MEP COLMATIbHON NMOAJIEPKKH OTAEIbHBIM KaTErOPUsSIM
rpakJaH, HY>KJTAIOIUMCS B COLIMAJIbHOM 3aIUTE.

[IK 1.4. Ocy1iecTBiaTh ycTaHOBJICHHE (Ha3HAYCHHE, TIepepacieT, IepeBoy),
WH/IEKCAIMIO ¥ KOPPEKTHUPOBKY MEHCHI, HA3HAYCHHE TIOCOOMH, KOMIICHCAITUH U APYTHX
COLIMAJTILHBIX BBIILJIAT, UCIIOJIb3YS MH(OPMALMOHHO-KOMIBIOTEPHBIE TEXHOJIOTHH.

IIK 1.5. OcymiecTBiaTh GOpMHPOBAHKE U XPaHEHUE JIEJT MOTyJaTeNIeH MeHCHiA, TOCOOmi
U APYTUX COIMAIbHBIX BBIILIAT.

[1K 2.1. IogaepxuBaTh 0a3bl JAHHBIX MOJTyYaTEICH MEHCUH, TOCOOMH, KOMIICHCAIIUN 1
JIPYTUX COUUAIBHBIX BBIILJIAT, @ TAKXKE YCIYT U JbIOT B aKTYaJIbHOM COCTOSIHUH.

[1K 2.2. BeIsSBASATH UL, HYKAAIOUTUXCS B COIIMAIIBHON 3aIlIUTE, U OCYIIECTBISATh UX YYET,

HCIIOJIb3YSL I/IH(1)OpMaI_II/IOHHO—KOMHBIOTepHBIG TCXHOJIOI'H.

CoorHomienue o0mux kommnereHuuii ®I'OC CIIO 40.02.04 IOpucnpyaeHuus,
JHUYHOCTHBIX Pe3yJIbTATOB H METANPeIMETHBIX Pe3yJbTaTOB

O0ne KOMNeTeHI N
®dIrocC CI10 40.02.04

JIM4HOCTHBIE pe3yabTaThl
®OII COO

MetanpeamertHsie pe3yabTaTsel ®OOII COO

OK 01. Beibupats crmoco0bt
peuieHus 3a1a4

8) IIEHHOCTH HAYYHOTO MMO3HAHHS:
— c(hOPMHUPOBAHHOCTh

1) 6a30BBIC JTOTHYCCKHE ICHCTBUS:

BBIABJIATHL U XapaKTCPpU30BaATh CYHICCTBCHHBIC

npogeccHOHaTbHON OBOPE OpU3HAKM ~ MaTeMaTH4eCKUX  OOBEKTOB,
MHPOB HUS . -

JeATeIbHOCTU P P ’ NOHATHH, OTHOIICHUI MeXOy IOHATUSAMH,
COOTBETCTBYIOIIETO .

IPUMEHUTENBHO K COBDEMEHHOM oBHIO (GopMynuUpOBaTH  ONpPEAENCHUS  HOHATHH,

Pa3IMYHBIM KOHTEKCTaM; pa3§mm y HayKI/Iyp " YCTaHAaBIMBATh  CYLIECTBEHHBI  IpU3HAK

0OIIeCTBEHHOH MPaKTHKH,

KIaccu()UKaI, OCHOBAHUS IS 0000IICHAS

. M CPaBHEHMs, KpPUTEPHUH IPOBOAUMOTO
—NOHUMaHHE MaTeMaTHYECKON .
aHam3a;
HayKH KaK cdepsl
. —  BOCIIPHHUMATB, (hopmyTHpOBaTH 31
YEIIOBEYECKON JIeATENbHOCTH,
NpeoOpa30BHIBATH CYXKICHUS:
JTalloOB €€  pasBUTHA U
YTBEpAUTEIIbHBIC U OTpHLIATENbHBIE,
3HaYMMOCTH UL  Pa3BUTHUSA
e/IMHUYHBIC, YaCTHBIC U 00LINe, YCIOBHEIC;
LUBWIN3AIHIH,
—  BBIABIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH,
— OBJIaJICHUE SI3BIKOM
B3aUMOCBSI3M ¥ TIPOTHBOpEYMsi B (paKrax,
MaTeMaTHKU "
. . JAHHBIX, HAOIMIONEHUSAX U YTBEPKICHUSX,
MaTeMaTHYeCKON  KyJIbTypon
npeularaTb  KpUTEPUH AN BBIABICHHSA
KaKk CpeICTBOM  IO3HAHUA N o
MDA 3aKOHOMEPHOCTEN ¥ MIPOTHUBOPEUHA;
&
P —  JenaTh BBIBOJABI C HCHOJIB30BAHHEM 3aKOHOB
—TOTOBHOCTb OCYILECTBIIATh
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IIPOEKTHYIO u

HCCIICA0BATCIIBCKYIO
ACATCIBbHOCTD
WHAWBUAYAJIBHO U B I'pyIIIC.

JIOTHKH, JCIYKTUBHBIX W  HWHIYKTHBHBIX
YMO3aKJIIOUeHHi], YMO3aKITIOYSHH 1o
AHAJIOTHH;

—  TIPOBOJMTH CAaMOCTOSITENBHO JOKA3aTeNbCTBA
MaTeMaTHYeCKHX yTBEPKACHUI (IpsMBIE U OT
MPOTHBHOT0), BBICTPaMBATh APryMEHTALHIO,
NPUBOJUTE TPUMEPBl W  KOHTPIPUMEPEL,
00OCHOBBIBaTh COOCTBEHHBIC CYXKICHHA U
BBIBOJIBI;

—  BBIOMpaTh CHOCOO pelIeHHs Y4eOHOH 3amadn
(cpaBHUBATH HECKOJIKO BAPHAHTOB PEIICHHUS,
BBIOMpaTh HamOoJiee MOAXOJIINHA C YUeTOM
CaMOCTOSTENILHO BBIJICICHHBIX KPUTEPHUEB).

2) 6a30BbIE UCCIIEIOBATENLCKHIE EHCTBUS:

—  HCIOJIB30BaTh BOTIPOCHI Kak
HCCIEeI0BATEIbCKAN HMHCTPYMEHT [O3HAHHUS,
(dhopMyTHpOBaTh BOMPOCHL, (DUKCHPYIOIINE
MpoTHUBOpeYre, MnpobiieMy, YCTaHABIUBATH
HUCKOMOE U JIaHHOE, (hOPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATEL CBOIO MO3ULIMIO, MHEHHE;

—  TPOBOIHTH CaMOCTOSITEIIEHO
CHJ'IaHI/II)OBaHHHﬁ OKCIICPUMCEHT,
HccleI0BaHue o YCTaHOBJICHHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
SIBIICHUS, mporiecca, BBISBIICHUIO
3aBUCUMOCTEH MEXITY 00BeKTaMu,
SIBIICHUSIMH, TIPOLIECCAMHU;

—  CaMOCTOSATEIBHO (dbopMynHpOBaTH

0000IIeHNsT W BHIBOABI IO pe3yiabTaTaM
MPOBEACHHOTO HAOIONCHUS, WCCIICAOBAHIS,
OIICHUBATh  JOCTOBEPHOCTh  ITONYYCHHBIX
pe3yIbTAaTOB, BEIBOAOB M 0000IICHNU;

—  TPOTHO3WPOBATH BO3MOXKHOE pa3BUTHE
mpoliecca, a TaKKe BBIJIBUTATh
MPENIOJIOKEHNUsT O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

OBHaI[CHI/IC YHUBCPCAJIbHBIMU TTO3HABATCIIbHBIMU

OK 02  Hcnonb3oBaTh JIEHCTBUSIMU:
COBPEMEHHBIE cpencraa .
p el 3) pabota ¢ nHpOpMAaIHCi:
MOUCKa, aHamn3a "
—  BBUIBISTH JeUIUTH UHDOpMALIUK, JAHHBIX,
HMHTEPIIPETALUH
HEOOXOJMMBIX IJIsI OTBETA HAa BOMPOC U JUIS
uHdopmanuu, u
pELICHUSI 3a1a4H;
nH(OpMaLMOHHbIE 6
S ot — BblOMpaTh UHPOPMALHUIO U3 HCTOYHUKOB
O — sanau pa3IMYHBIX THUIIOB, aHaJIM3UPOBATH,
. HCTEMATU3UPOBAaTh M  HHTEPIPETHPOBATH
npodeccroHaNbHOI CHCTEMATH3MPOBA CPHpETHPOBA
uHpopmanu WYHBIX BHIOB U M
JIeTeNbHOCTH; (bopmammio  pasn Ao bop
Npe/ICTaBICHHUS,;
—  CTPYKTYypHUpPOBaTh uHpopmanuio,
MPEACTaBISIT €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH rPpadHUeCKH;
—  OICHHBATh HAJEGKHOCTh HWHGOPMALUH MO
CaMOCTOSITEIIHHO chopMyIHPOBAHHBIM
KPHUTEPHSIM.
6) Tpy/IOBOTO BOCITUTAHHS: OBnaiecHNe YHHUBEPCAIBHBIMUA PETYJIATHBHBIMU
OK 03 [IImanupoBath U ) TPY. . 'y p pery
—  TOTOBHOCTB K Tpy#y, | AeHCTBHAMM:
pean3oBbIBATh .
0CO3HaHUE LIEHHOCTH | 1. camoopraHu3anus:
coOCTBEHHOE
Tpynoaro0us, — COCTaBJSATh  IUIAH, AQITOPUTM  peIICHHUsS
npodeccroHaIbHOE u
—  HMHTEpeC K pa3In4HbIM chepam 3a/1a4y,
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JIMYHOCTHOE pa3BuTHE,
HIpeANPHHUMATENBCKYIO
JeATeNBHOCTD B

npodeccuoHambHON  cdepe,
WCIIONIb30BaTh 3HAHHUA 110
MpaBoBOW © (hUHAHCOBOU
TPaMOTHOCTH B Pa3INYHBIX
KU3HEHHBIX CUTYalnsX;

npodecCUOHATBHOM
JACATCIBHOCTH, CBA3aHHBIM C

MaTeMaTHKOMN u €c
HNPUIIOKCHUAMU,
yYMEHUC COBCpHIATH

OCO3HAHHEIH BBHIOOp Oymymieit
npodeccur M peayr30BHIBATH

COOCTBEHHBIC KM3HCHHBIC
TUTaHBL,

TOTOBHOCTh M CIIOCOOHOCTH K
MAaTEMaTHICCKOMY
obpazoBaHuIO u
caM000pa30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HH,
TOTOBHOCTbH K AKTUBHOMY
YYaCTHIO B pereHH
TIPaKTHYECKIX 3amadq
MaTeMaTHIeCKOi
HATIPaBJICHHOCTH;

— BBIOMpaTh CHOCOO peIICHHS C YYETOM
UMEIOIINXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEH,

—  apryMCHTHpPOBATh u KOPPEKTHPOBATh
BapUAHThl PEIICHUI C Yy4eTOM HOBOU
nH(pOpMAIHH.

2) caMOKOHTPOJIb:

—  BJajeTh HaBBIKAMHU MMO3HABATENbHON

peIieKCUH KaK OCO3HAaHUS COBEPIIACMBIX
JIEWCTBUI U MBICIMTENIbHBIX MPOLECCOB, UX

pe3yIbTaToOB, BIIAJICTh criocobamu
CaMOIIPOBEPKH, CaMOKOHTPOJIS IIpoliecca M
pe3ynbrata  pemieHusT ~— MaTeMaTHYeCKOn
3a/1a4n;

OPEJBUACTh TPYIHOCTH, KOTOPBIC MOTYT
BO3HHMKHYThH TPH PEHICHUU 3a[a4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE
HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OILIMOOK, BBISIBICHHBIX TPYIHOCTEI;
OLICHUBATh COOTBETCTBHE PE3yJbTaTa EIH U
YCIIOBHSM, OOBSICHATH MPUYHHBI JOCTHKCHHUS
WK HE JTIOCTIDKCHUS pe3yIbTaToOB
JICSITETbHOCTH, HAXOIUTh ONIMOKY, TaBaTh
OIICHKY MPHOOPETCHHOMY OIBITY.

OK 04. D¢ddexTuBHO
B3aMOJICHCTBOBATE
paboTaTh B KOJUICKTUBE
KOMaHJE;

8) IeHHOCTH HAYYHOTO TTO3HAHMS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHA,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pas3BUTHA HayK{ n

0OIIIeCTBEHHOH MPaKTHKH,
IIOHMMaHHE MaTeEMAaTHIECKOM

HayKH KaK cepbl
YeJIOBEUECKON JeATEeIbHOCTH,
9TaloB €€  pasBUTUA U
3HaYMMOCTH JJIS  Pa3BUTHUSA
LUBHIIH3ALH,

OBIIAJICHNE SI3BIKOM
MaTeMaTHuK{ n
MaTeMaTH4YECKOH  KyJIbTypoH
Kak CpeICTBOM  MO3HaHMSA
MHDA,

TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO u
HCCIIE0BATENbCKYIO
JIESITeTbHOCTD

WHAWBUAYAJIBHO U B I'pYyIIIC.

OsBnagenne

YHUBEPCAIbHBIMU

KOMMYHUKaTHUBHbBIMU HCﬁCTBHﬂMHZ

1) obmenwme:
BOCIIPUHUMATH U (hOPMYITUPOBATH CY>KACHHS
B COOTBETCTBUH C YCIOBHSMH H LEISMH
o0IIeHus, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh
CBOIO TOYKY 3pEHHS B YCTHBIX H
MHCHMEHHBIX TEKCTaX, NaBaTh ITOSICHEHHUS 110
XOMy peUIeHHs 3a/aud, KOMMEHTHPOBAaThH
TIOJTyYEHHBIN pe3yJIbTaT;
B Xoze 00CYyXAeHHs 3aJaBaThb BONPOCHI MO
CyIIeCTBY OOCYXIaeMOW TEMBI, MPOOJICMEI,
pemraeMoi  3ajaud, BBICKAa3bIBaTh HAEH,
HalleJICHHbIC Ha TIOUCK pemIeHus,
COIIOCTABIIATh CBOU CYXICHUS c
CYXICHUSIMH JIPYTHX yYacTHHKOB IHAJIOTa,
OOHapy)XMBaTh  pasIWINe€ W  CXOICTBO
MO3ULUH, B KOPPEKTHOH thopme
(dbopmyarpoBaTh pasHoriacus, 19:10)'
BO3PaKEHHUS;
NPE/ICTABIATh PE3YNbTAaThl PEIICHUS 3aauH,
JKCIEPUMEHTa, HCCIIEJOBaHUs, IPOCKTa,
CaMOCTOSTENIFHO BBIOMPATh ¢dopmar
BBICTYIUICHHSI C yUETOM 3a7ad MPE3CHTALNH
1 0cOOEHHOCTEH ayJUTOPHH.

2) COBMCCTHaA ACATCIbHOCTD:

MOHUMATh M HUCIOJB30BaTh MPEUMYIIECTBA
KOMaH/IHOW ¥ MHAWBUIYalTbHOU paboThl Mpu
peuIeHu: yueOHBIX 3aj]ay, MPUHUMATh LeNb
COBMECTHOH JEATENbHOCTH, IUIAHUPOBATH
OpraHu3alLuI0 COBMECTHOMH paboTsl,
pacnpesensiTh BUabl paboT, JOroBapuBaThCs,
o0CyXJaTh IpOIECC M pPe3yiabTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFO/CH;

Y4acTBOBaTh B IPYIMMOBBIX (hopMax padoOThI
(oOcyxaeHusi, oOMeH MHEHHH, "MO3roBbIE
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MITypMBI" ¥ HHBIE), BBINOJIHATH CBOIO YacTh
paboTHl M KOOPAMHUPOBATH CBOU JICHCTBUSI C
JpYTUMH 4YJI€HaMH KOMAaH[bI, OILICHUBATb
Ka4eCTBO CBOETO BKJIAJa B OONIMH NMPOIYKT
i) KpUTEPUSIM, cOpMyITHPOBAHHBIM
YYaCTHHKAMHU B3aUMOJECHCTBUS.

OBnajgeHne YHUBEPCAIBHBIMU PETYISATHBHBIMHU

IEUCTBUSMU:

3) npuHATHA cebs U IPyTUX:

— TOHMMAaTh M UCIIOJIB30BaTh IPEHMYILECTBA
KOMaH/THOH ¥ WHIUBHIYaJIbHOH pabOThl pU
penieHny yuyeOHbIX 3a1ad,

—  IPUHUMATH Ie]Ib COBMECTHOH AEATEeNbHOCTH,

IUIAHUPOBAaTh  OPTaHU3AI[MI0  COBMECTHOM
paboTBI,  pacmpenensiTb  BHABI  pador,
JOTOBapHBATHCS,

— o0cyxnmaTh Tporecc M pe3yibTaT padoTEHI,
0000111aTh MHEHHS HECKOJIBKUX JIFOCH;

— y4JacTBOBaTh B TPYMIOBBIX (popmax padOTHI
(oOcyxneHnss, oOMEH MHEHHIA, '"MO3TOBEIC
MITYpMBL" ¥ UHBIE),

— BBIIONHATH CBOKO  9YacTh  paboOTBl |
KOOPJAWHUPOBATh CBOM JICHCTBUS C JPYTUMH
YjieHaMH KOMaHIbl,

— OIECHHBAaTh KauyecTBO CBOEro BKJIaJa B
o0 MIPOIYKT o KPHUTEPHSIM,
cOpMyITHPOBAHHBIM y4acTHUKaMHu
B3aNMOJACHCTBUSL.

OK 05. OcymiecTBisTh
YCTHYIO U TUCHMEHHYIO
KOMMYHHUKAITIIO Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit ®denepanuu ¢
ygeToM ocoOeHHOCTEH
COLIMAILHOTO 1
KYJBTypHOT'O KOHTEKCTA;

OK 06. ITposBsATH
TpaxIaHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HaHHOE MOBE/IEHNE Ha
OCHOBE TPaJUIIMOHHBIX
POCCHHCKHX AyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM YHCIIE C YIETOM
TrapMOHH3AIAN
MEXHAIMOHAIBHBIX 1
MEXXPETUTHO3HBIX
OTHOIIICHHUH, TPUMEHSATH
CTaHIapTHI
AQHTUKOPPYIIIHOHHOTO
MIOBEJICHHUS;

1) TpaKAaHCKOTO BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH
TPaXKIaHCKON MO3UIHH
oOy4aromierocs Kak akTHBHOTO
U OTBETCTBEHHOIO  4ieHa
poccuiickoro o0IecTna,
Tpe/ICTaBJICHUE 0
MaTeMaTHYeCKUX OCHOBax
(YHKIHOHUPOBAHUS
Pa3IUYHbBIX
SIBJICHUH,

MPOLEAYP TPaXKAaHCKOTO
oOrmrecTBa (BEIOOPHI, OMIPOCHI H
Jpyroe),

yMEHHE B3aUMO/ICHICTBOBATH C
COLIMAJIBHBIMU WHCTUTYTaMH B
COOTBETCTBHH c ux
(GYHKIMSAMU M Ha3HAYCHHEM;

CTPYKTYD,

2) MaTpUOTHYECKOTO BOCITUTAHMSL:
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— chopMHPOBAHHOCTH

pOoCCHICKOR IPaXXAAHCKOU
UICHTHYHOCTH,

— YBaXEHHA K NPOIUIOMY H
HaCTOSILEMY poccuiickoi
MaTeMaTHKH,

— HOCHHOCTHOC OTHOIICHHUEC

JOCTHXKEHUAM POCCUMCKHUX
MAaTEMaTUKOB M POCCUICKOM

MaTEeMaTUYE€CKOU IIKOJIBI,

— HCMOJIBb30BaHKE 9THX
JIOCTHKEHUH B IPYTUX HayKax,
TEXHOJIOTHSIX, chepax
3KOHOMUKH;

3) IyXOBHO-HPaBCTBEHHOT'O
BOCTIUTAHUSL:

— OCO3HaHHE JTyXOBHBIX
LEHHOCTEH POCCHICKOTO
Hapoja,

— c(hOopMHPOBaHHOCTH
HPABCTBEHHOT'O CO3HAHMS,
3THYECKOrO MOBEACHNS,

CBSI3aHHOTO C MPaKTHYECKUM
NIPUMEHEHUEM JOCTHIKEHUH
HayKu " IEATEILHOCTBIO

YUYEHOTO,
— OCO3HaHME JTUYHOTO BKJIAIa B
MMOCTPOCHHE YCTOHYMBOTO

Oyaymero;

OK 07. ConenicTBOBaThH
COXPaHCHHUIO OKPY KaIoIIeh
Cpesl,
pecypcocOepexeHuto,
MIPUMEHSATH 3HaHUSA 00
M3MCHCHHUHU KJIMMAaTa,
TIPUHITUTIEI OEPEIKITNBOTO
TIPOU3BOJICTBA, 3P (PEKTHBHO
JIENCTBOBATH B
Ype3BBHIYAHBIX CUTYaIlHsIX;

7) SKOJIOTHYECKOTO BOCITUTAHUS :

— chopMHPOBAHHOCTH
IKOJIOTUUECKOU
KYJBTYPBI,
IIOHUMAHUC BJIIHUSIHHUS
COIMAIBHO-
SKOHOMHMYECKHX
TIPOIIECCOB Ha
COCTOSIHUE
NPUPOAHON u
COLIMAIIEHOM CpeIbl,

— OCO3HaHHE
r100aIbHOTO
xapakTepa
JKOJOTHUECKHUX
npobieM,

- OpI/IeHTaIII/IH Ha
MIpUMEHEHHE
MaTeMaTHYECKUX
3HAHUH IS peIIeHHs
3ama4 B oOjacTH
OKpY’KaroIel cpeasl,

— TUTAHUPOBAHHUE
HOCTyHKOB " OLICHKHU
nux BO3MOXHBIX
MOCJIEeACTBUI s
OKpY>Karollei cpenpl;

OK 08. HUcnons3oBaTh
cpencTa pU3MUECKO
KYJIBTYPBI JJIsl COXpaHEHHS

4) 5CTETUYECKOTO BOCTIUTAHHUS:
— 3CTETHUYECKOE OTHOIICHUE
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U YKPEIUICHUS 310POBbsI B MHpPY,  BKIIOYass  JCTETHKY

npolecce MaTeMaTHYeCKUX
npodecCHOHANBHON 3aKOHOMEPHOCTEH, OOBEKTOB,
JEATETBHOCTH 1 3azad, pemIeHu,
MO /ICPIKAHMS paccyxIeHnH,

HEOOXOMMOT0 YPOBHS — BOCTIPHHMYHBOCTH K
¢usmueckoit MaTeMaTHICCKAM acIeKTaM
TIOJTOTOBICHHOCTH; Pa3IMYHBIX BHJOB HCKYCCTBA;

5) dU3NIECKOTO BOCIIUTAHMS:

— c(hOPMHUPOBAHHOCTb  YMEHHS
NPUMEHSTh ~ MaTeMaTH4ecKHe
3HaHMS B MHTEpecax 3JJ0pPOBOTO
u Ge30macHOro 00pasa )KU3HH,

— OTBETCTBEHHOE OTHOLICHHE K
CBOEMY 3I0pPOBBIO (310pOBOC
nuTaHue, cOaJaHCHPOBAHHBIN
peXUM 3aHATHH W OTHABIXA,
peryisipHas buznyeckas
aKTUBHOCTD ),

— (¢usngeckoe
COBEPIICHCTBOBaHHUE npH
3aHATHAX CIIOPTHBHO-
03JI0POBUTENILHOU
JeATENIHOCTBIO;

IIpenmerHble pe3ysbTaTrhl ocBoeHust yueonoro npeamera OYIIn.03 Maremaruka:

1) BinajgeHue MeTOJaMM JI0Ka3aTeNbCTB, aJrOPUTMaMH pELICHHs 3a/Jad; yMEHHue
(bopMynHpoBaTh ONpEaeICHNs, AaKCHOMBI U TEOPEMBI, TPUMEHSTh UX, TPOBOIUTH JI0OKa3aTeIbHBIE
paccykIeHUs B XO/1€ PELICHUs 3a/1a4;

2) yMEHHE OIepHpOBaTh IMOHATUSAMHU: CTENEHb YHCIA, JIOTapupM 4UHCIA; YMECHHE
BBIMOJIHATh BBIYMCICHME 3HAYeHUH U NpeoOpa3oBaHUs BBIPAKEHUM €O CTEHNEHSIMU U
norapudmamu, Tpeodpa3oBaHus APOOHO-PATMOHAIBLHBIX BBIPAKCHHI,

3) ymeHue onepupoBaTh MOHATUAMU: PAallUOHANIbHbIE, HPpPallMOHANIbHBIE, [I0KA3aTENIbHBIE,
CTETIEHHBIE, JTOTapU(PMUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CUCTEMBI;

4) ymeHue onepupoBaTh NOHATUAMM: (YHKIHS, HEIpepbIiBHAs (YHKIMS, TPOU3BOAHAS,
nepBoOOpasHasi, ONPEACICHHBI HHTErpal; YMEHHE HAXOIWUTh IMPOU3BOAHBIC AIIEMEHTAPHBIX
(GyHKUMH, HCHOIB3Ys CHPAaBOYHBIE MaT€pPHAaJIbl; UCCIEI0BATh B MPOCTEUIINX CIydasxX (YHKLUU
Ha MOHOTOHHOCTb, HAXOJIWTh HAWMOONbIIMNE W HAMMEHbIINE 3HA4YeHUS (YHKIUIA; CTPOHUTH
rpaduKd MHOTOWIEHOB C MCIIOJIb30BAaHHEM arlllapaTa MaTeMaTHYeCKOro aHajiu3a; INPUMEHSTb
IPOM3BOJIHYIO TIPU PEIICHUH 33/1a4 Ha JBM)KEHHUE, PelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4n
Ha HauOOoJIbLINE U HAUMEHbBILINE 3HAUCHMSI, HA HaX0XKJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATUSMU: palldOHANbHAs (QYHKIIHS, TOKa3aTeNbHas (QyHKIINS,
cTeneHHas (yHKUMs, Jorapupmudeckas QyHKLUUS, TPUTOHOMETpUUYECKHE (YHKLNHU, OOpaTHbIE
(GyHKIMW; yMEHHE CTPOUTh TpadUKW H3YYCHHBIX (YHKIUH, HCIONB30BaTh TIpadUKd TIpU
U3YyUYEHHUH MPOLECCOB M 3aBUCHMOCTEH, NP PELICHUM 3aJa4d U3 APYrHMX y4eOHBIX MpPEJAMETOB U
3a[a4 U3 peaNbHOM KU3HH; BEIpAXKATh (hOPMYITaMH 3aBUCUMOCTH MEXKTy BETHINHAMH;

6) yMeHue peliaTh TeKCTOBbIE 3a/1aul Pa3HbIX TUIIOB (B TOM YHUCIIE Ha MPOLEHTHI, 10JIU U
YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapoOB M YCIYT, HAJIOTH, 33aJa4d U3 O0JIACTH
yIpaBJIeHUsl JINYHBIMM M CEMEMHbIMM (DUHAHCAMH); COCTABIATH BBIPAKEHMSI, YpaBHEHMUS,
HEpaBEHCTBA M WX CHUCTEMBbl IO YCJIOBHIO 3a/la4yM, HCCIIECAOBATh IOJYYEHHOE pEIICHHE U
OLIEHUBATh MIPABJIONOA00HOCTD PE3YJIbTATOB;

7) yMEeHHE OIepHpOBATh MOHATHIMHU: CpeaHee apu(METHIECKOe, MeIana, HanOoJbIIee
U HauMeEHbIllee 3HAYEHUs, pa3Max, JUCIEepPCHsi, CTaHIAapTHOE OTKJIOHEHHE YMCIIOBOrO Habopa;
YMEHHE U3BJIEKaTh, HWHTEPIPETUPOBATh HH(POPMAIMIO, TPEACTABICHHYI0O B TaOIHMIax, Ha
auarpamMmax, rpaukax, OTpPaKalol[yl0 CBOMCTBA pEaJbHBIX MPOLECCOB U  SBJICHMIA;

22




IPECTaBIATh UHPOPMALIMIO C TMOMOIIBIO TAOJNUIl U JAUarpamm; HCCIEAOBaTh CTATHCTHUUYECKUE
JIAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM rpad)uueCcKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

8) yMmeHue omnepupoBaTh MOHATHUAMU: CIYYalHBIA OMNBIT U CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIy4aHHOTO COOBITHS; YMEHHE BBIYHCISATH BEPOSTHOCTH C HCIOJIB30BAHUEM
rpadguuecKkux METOJOB; MPUMEHITh (OPMYIbI CIOXKEHHS U YMHOXKEHHUS BEpOATHOCTEH,
KOMOMHATOpHBIE (HaKThl U QOPMYJIBI TIPU PEIICHUH 3a7ad; OIECHUBATH BEPOSITHOCTH PEaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHE MPUBOIUTH MPUMEPHI MIPOSBICHUS
3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX U OOMICCTBCHHBIX SIBJICHUSX;

9) yMeHue omnepupoBaTh MOHSATUSMHU: TOYKA, MpsAMas, IUJIOCKOCTh, MPOCTPAHCTBO,
JIBYTPAHHBIA YTOJI, CKPEUIMBAIOIIMECS TMpsSMble, NApPAIUICIBHOCTh U MEPHEHIUKYISIPHOCTD
NPSIMBIX U IUIOCKOCTEW, Yroi MEXIy NPAMBIMU, YroJl MEXKIY MNPAMOW U IUIOCKOCTBIO, YIOJl
MEXIY TUIOCKOCTSMHM, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSHHE MEXIY MPSIMBIMU,
pPacCTOSIHUE MEX]y IUIOCKOCTSMH; YMEHHME HCIIOJIb30BAaTh IPU PELICHUU 3a/1ady H3Y4YCHHBIE
(bakThl ¥ TEOPEMBI TUTAHUMETPUH; YMEHHE OLIEHUBATH pa3Mepbl 00EKTOB OKPYKAIOIIEr0 MUPA;

10) ymeHue omnepupoBaTh MOHIATUSAMH: MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHHKA, KYyO,
napajuiejenunes], npusMa, nupamMuaa, Gurypa u moBepxXHOCTh BPAILICHUS, IMJIMHIP, KOHYC, I1ap,
chepa, cedeHus GUIypbl BpallleHHUs, IUIOCKOCThb, Kacaromiascs cgepbl, HUIUHApPA, KOHYCA,
IUTOINAAb TIOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMaAb chephl, 00beM Kyoa,
NPSIMOYTOJIBHOTO TNapajljieenuneaa, TUupaMuabl, NMPU3Mbl, LWIAHIpA, KOHyCa, LIapa; yMEHUE
M300pakaTh MHOTOTPAHHUKH M TIOBEPXHOCTH BpAIICHHS, WX CEYCHHS OT PYKH, C IMOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHUE pPACIO3HABaTb CUMMETPHUIO B
MIPOCTPAHCTBE; YMEHNE PACIIO3HABATH NMPABWIIbLHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh NOHATUAMHU: ABM)KEHHUE B MPOCTPAHCTBE, MOJI0OHBIE (PUTYPHI B
MPOCTPAHCTBE; HCIOJIH30BATh OTHOIICHHWE IUIOIMIAECH MOBEPXHOCTEH U OOBEMOB MOJOOHBIX
buryp npu penieHnu 3aad;

12) ymMeHHe BBIUMCIATH T€OMETPUUYECKHE BEJIMYMHBI (JIJIMHA, YTOJI, TUJIOWIAb, OO0BEM,
IUIONIA/Ib TOBEPXHOCTH), UCIIOJIBb3YS U3YYEHHbIE (POPMYITBI U METO/IBI;

13) ymenue omnepupoBaTh TMOHATHUAMH: TPSIMOYTOJbHAs CHCTEMa KOOpJWHAT,
KOOPJIMHATBl TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAISPHOE IPOU3BEIACHUE, YOl MEXIy
BEKTOpaMH, CyMMa BEKTOPOB, IMPOU3BEJCHHE BEKTOpPAa HA YHUCJIO, HAXOAWTh C IOMOIIBIO
M3YYEHHBIX (hOPMYII KOOPIUHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKIY IBYMs TOUKAMU;

14) ymenuwe BbIOMpaTh MOAXONAIIMNA W3YYEHHBIM METOJA [UIsl pELICHUs 3aJlayH,
pacrno3HaBaTh MaTeMaThyeckue (akThl ¥ MaTeMaTHYeCKHe MOJEeNH B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE, YMEHUE NPHUBOJAUTH MPUMEPHl MaTEMATUUYECKUX
OTKPBITUI POCCUIICKON U MUPOBOM MaTeMaTHUYE€CKOW HAYKH.

15) ymeHue omnepupoBaTh TMOHSATHUAMH: ONpEIEICHUE, aKCHOMa, TEOpeMa, CJECICTBHE,
CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO, PABHOCHIbHBIE (POPMYITUPOBKH; yMEHHE (POPMYIHUPOBATH
o0paTHOE W MPOTUBOMOJIOKHOE YTBEP)KICHUE, TMPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI,
UCIIOJIB30BaTh METOJ MAaTEMaTUYECKOM WHIYKLUWU; MPOBOAUTH JOKA3aTEIbHBIE PACCYXKIACHUS
P PEUICHUY 3aJ1a4, OLICHUBATh JIOTHYECKYIO TPaBUIIbHOCTH PACCYKICHHI;

16) ymeHue omepupoBaTh MOHATHUSMHU: MHOXKECTBO, IOJIMHOXKECTBO, OIEpallMHi HaJ
MHOXECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar Uisi ONMHCaHUus
pealbHBIX IMPOILIECCOB W SBIICHUN W TMPHU PELICHUU 3aJady, B TOM YHUCIE U3 IPYTHX Yy4eOHBIX
MIPEMETOB;

17) ymenue omepupoBaTh MOHATUAMU: Tpad, CBSI3HBIA Tpad, OepeBo, LUKI, rpad Ha
IUTOCKOCTH; YMEHHUE 3a7aBaTh M ONMHUCHIBATH Tpadbl Pa3sIUYHBIMU CIIOCOOAMH; HCIOJIB30BaTh
rpadbl npu peleHuu 3a1ay;

18) yMeHme CBOOOTHO ONEPHPOBATH TOHATHUSAMHU: COYCTAHUE, TEPECTAHOBKA, YHCIIO
COUYETaHMM, YHUCIO TEepPecTaHOBOK, OMHOM HbIOTOHA; yMeHHWE NPUMEHSATh KOMOWHATOPHBIE
(bakThl U pacCyKACHUS IJI pEIICHUS 3a]1a4;

19) ymenue omnepupoBaTh MOHATUSMU: HATypaJbHOE YMCIIO, IEJIO€ YUCIO, OCTATOK IO
MOJYJIO, PallMOHAIIBHOE YHUCJIO, WPPAMOHAIBHOE YHCJIO, MHOXXECTBA HATYpPaJbHBIX, IIEJIbIX,
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paLMOHATBHBIX, JACUCTBUTEIBHBIX 4YHCEN; YMEHHME HCIOJb30BaTh IPU3HAKU JEITUMOCTH,
HauMEHBIIUKA OOIIMH JenuTenb M HauMeHbllee oOliee KpaTHoe, anroput™ EBkinuaa npu
pELIeHUH 3aj1ay; 3HAKOMCTBO € Pa3JIMYHbIMU O3ULIMOHHBIMU CUCTEMaMH CUUCIICHUS;

20) ymeHue cBOOOIHO ONEPUPOBATH MOHATHAMU: CTETICHB C IIEIBIM MTOKa3aTeIeM, KOPEHb
HaTypaJbHON CTENEHM, CTENEHb C PALMOHAIBHBIM I10Ka3aTelleM, CTENEeHb C JeHCTBUTEIbHBIM
(BemIecTBEHHBIM) ITOKAa3aTeNeM, JOrapugM 4ucia, CHHYC, KOCHHYC W TaHT'€HC IPOHU3BOJIHHOTO
LV (WER

21) yMmeHue onepupoBaTh MOHATUSMU: TOXKIECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHUE,
ypaBHEHHE, HEpaBEHCTBO, CHCT€Ma YypaBHEHMH W HEPaBEHCTB, PAaBHOCUJIBHOCTb YpaBHEHHIA,
HEPAaBEHCTB M CHCTEM, palMOHaJbHbIe, HpPpPALMOHAIIbHBIE, I10Ka3aTeJIbHbIE, CTEIEHHBIE,
JorapupmMHUEcKue, TPUrOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U CHCTEMbl; YMEHUE pellaTh
YpaBHEHHUS, HEPABEHCTBA M CUCTEMBI C MOMOILBIO Pa3IMYHBIX IPUEMOB; PEIaTh YPaBHEHMUS,
HEpaBEHCTBA M CUCTEMBI C TapaMETPOM; IIPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
pelIeHus MaTeMaTHYEeCKHX 3a/1a4 U 3a7a4 U3 Pa3InyHbIX 00JacTell HAyKu U pealbHOH JKU3HU;

22) ymeHue cBOOOJHO OMepupoBaTh MOHATUAMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIMA,
KOMITO3UIUS (YHKIMH, JTUHEHHAas (QyHKIuUSA, KBaapaTHyHas (YHKLHWS, CTETEHHass (YHKIUS C
LEeNbIM IOKa3aTeJleM, TPUIOHOMETpUYecKHe (YHKIMM, OOpaTHble TPUTOHOMETPUYECKHE
GyHKIMM, TOKa3aTenbHas U Jorapupmuueckas GyHKINUU; YMEHHE CTPOUTH rpaduku (QyHKIHH,
BBITIOJHATH MPeoOpa3oBaHusi rpa@uKoB PYHKIIHIA,

23) yMeH#e UCTONb30BaTh rpaduku GYHKIHMHA JUIS U3YYEeHUS IPOIIECCOB M 3aBUCHMOCTEH
OpU PELICeHUU 337a4 M3 JPYTUX Y4eOHBIX IMPEIMETOB M M3 peabHOW KU3HM; BBIPAXKaTh
(dopMys1aMu 3aBUCUMOCTH MEX1y BEIMUNHAMU;

24) ymeHue cBOOOJHO ONEPUPOBATh MOHATUAMU: YETHOCTh (DYHKIMM, NEPUOJUYHOCTH
(GyHKINMM, OrpaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTh (YHKLUWH, O3KCTpeMyM (yHKIIHH,
HauOoJblllee M HauMEHblee 3HaueHUs (QYHKIUM Ha NPOMEXKYTKE; yMEHUE IPOBOAUTH
UCCIieIoBaHNE (DYHKITHH;

25) yMeHue HUCHOJIb30BaTh CBOMCTBA U rpaduku (YHKUMH Ui pelleHUs ypaBHEHMH,
HEpaBEHCTB M 3aJad C IapaMeTpaMM; M300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOYKECTBA
pelLIeHU ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

26) yMEeHHE CBOOOHO ONIEPUPOBATH MOHATHUSIMU: MTOCIICIOBATEILHOCTD, apu(MeTHIECKAs
nporpeccusi, TIeOMeTpHuYecKas Iporpeccus, OECKOHEYHO YyObIBalollass TIeoMeTpHuYecKas
IIPOrpeccusi; yMEHHE 3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YMCJIE C IOMOIIbI PEKYPPEHTHBIX
dopmy;

27) yMeHHue ONepupoBaTh MOHIATUSMHU: HEMPEPHIBHOCTh (DYHKIMH, aCUMIITOTHI Tpaduka
(GyHKUMHU, TepBas U BTOpas MPOMU3BOJHAs (PYHKLUHU, r€OMETpUYECKHH U (pu3nyeckuil cMmbici
IIPOM3BOJHON, NEpBOOOpa3Has, ONPEICNICHHbI MHTErpaig; YMEHHE HaXOIUTb ACHMIITOTHI
rpadpuka (QyHKIUH; YMEHUE BBIUYUCIATH MPOU3BOJHBIE CYMMBbI, MPOM3BEIEHUS, YACTHOIO H
KOMITO3UIINH (DYHKIIMA, HAXOIUTh YpaBHEHHE KacaTeIbHOU K TpaguKy (QyHKIIHH;

28) yMeHHEe UCII0JIb30BaTh IPOU3BOAHYIO Ul UCCIIEAOBAaHUS GYHKUMHN, A1 HAXOXKICHUS
HAWIy4llero peuieHusl B IPUKIaJHbIX, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKUX U (PU3NUECKUX
3ajaydax, Ui ONpPENETeHUss CKOPOCTU U YCKOPEHHS; HaXOOUTh IJIOUIagud M 00beMbl (uryp c
IOMOUIbI0 MHTErpajia; MPUBOAUTH IMPUMEPHl MAaTEMATHUYECKOI'O MOJEIMPOBAHUS C IMOMOLIBIO
muddepeHIaTbHBIX YPaBHEHHI;

29) ymeHue ONEpUPOBATH TMOHATHUAMH: KOMIUIEKCHOE YHCIO, COIPSIKEHHBIE
KOMILJIEKCHBIE YMCJIa, MOAYJIb U apryMEHT KOMIUIEKCHOIO 4Mcia, opMa 3alucu KOMITJIEKCHBIX
yhcesnl (reoMeTpuyeckas, TPUTOHOMETpHUYecKas M aireOpauyeckas); yMeTb IPOU3BOJIUTH
apupMeTHUecKue ACUCTBUS C KOMIUIEKCHBIMU YHUCIIAMH; IPUBOAUTH MPUMEPHI HCIOJIb30BAHUS
KOMIUIEKCHBIX YHUCEIL;

30 ymeHue cBOOOJHO ONEpUPOBaTh HMOHATHAMM: CpeiHee apudmMeTHueckoe, MeIuaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max, JUCHEPCUs, CTaHJAPTHOE OTKJIIOHEHHE s
OIMCaHMsI YMCIIOBBIX JIaHHBIX; YMEHHE MCCIIEOBAaTh CTaTUCTUYECKHE AAHHBIE, B TOM YHCIE C
IPUMEHEHHEM TIpaUuecKuXx METOJOB U JJIEKTPOHHBIX CPEACTB; IpadUuecKu HCCIel0BaTh
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COBMECTHBIE HAa0JIIOJICHHS C TIOMOLIBIO 1MarpaMM pacCceuBaHMsI U JIMHEHHON perpeccuu;

31) yMeHHe HAXOAUTh BEPOSITHOCTH COOBITUH C MCIIOJIb30BAaHHEM I'Ppa)UIeCKUX METOJIOB;
OPUMEHATh Ui pelIeHus 3a1a4 (OpMyJIbl CIOKEHUS U YMHOXKEHHsI BEPOSATHOCTEH, dopmyity
NOJTHOM BeposiTHOCTH, (opmyiny bepHymn, komMOuMHaTOpHBIE (AaKTBI U (HOPMYIIBI; OICHHBATH
BEPOSITHOCTH pealibHBbIX COOBITHI; yMEHHE ONEepUpOBATh HMOHATUSAMM: ClydailHas BeJIMYUHA,
pacmpenelieHne BEpOATHOCTEH, MaTeMaTHMYeCKOe OXHUAAHWE, JAUCIEPCUs M CTaHAapTHOE
OTKJIOHEHHUE CIy4alHO! BeNW4MHBbI, (QYHKIUM paclpeieleHus U IUIOTHOCTH PaBHOMEPHOIO,
MIO0KAa3aTeNbHOIO0 U HOPMAaJIbHOTO PacHpe/leIeHU; YMEHUE UCIOJb30BaTh CBOMCTBA M3YyUEHHBIX
pacripeniesieHuil U1l pelieHus 3a/1a4; 3HaKOMCTBO C MOHATUSAMU: 3aKOH OOJIbIINX YUCEII, METO/IbI
BBIOOPOYHBIX UCCIICAOBAHUH; YMEHHE TPUBOAUTH IPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YUCEIT
B IIPUPOJHBIX M OOLIECTBEHHBIX SBJICHUSIX;

32) ymeHue CBOOOJHO ONEPUPOBATH TOHATHSAMH: TOYKa, TpsiMas, IIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKMH Yroj, JBYI'paHHBIA Yroy, TpeXrpaHHbIA Yroi,
nepeceKalolIyecs, napauiebHble UM CKPELIMBAIOLIMECS MpsMble, MNapajule]bHOCTh U
HEePHEHIUKYJIAPHOCT MPSAMBIX U IJIOCKOCTEH, Yroi MEXIy MNPsMBIMHU, YIOJ MEXIY NpsMON U
IJIOCKOCTBIO, YTOJI MEXK/Y IJIOCKOCTSMU; YMEHHUE UCII0JIb30BATh MIPH PELICHUH 3a]1a4 U3yUCHHbIE
(baxThl ¥ TEOPEMBI IIJITAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOIEM MHPE;
YMEHHE OIEepUPOBATh NOHATHSAMH: MHOTOTPAaHHHK, CEUYE€HHE MHOTOTPAaHHHKA, MPaBUIbHBINA
MHOT'OI'paHHMK, [IpU3Ma, TUpaMuaa, GUrypa U MOBEpXHOCTb BpAlLEHUS, LIMIIMHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHMsS] KOHyca M LWIMHIApA, MapajljielIbHbIe OCU WU
OCHOBAHHIO, CEYEHHE lIapa, IUIOCKOCTb, Kacaromasics cdepsl, HUIMHIPA, KOHycCa,; yMEHHE
CTPOHUTH CEYEHHWE MHOTOTpaHHHWKA, H300paXaTb MHOTOTPAHHUKH, (UTYPBl U TOBEPXHOCTHU
BpALIEHUs, UX CEYEHMs, B TOM YHUCIIE C [TOMOIIBIO JIEKTPOHHBIX CPEICTB; YMEHHE NPUMEHAThH
CBOWCTBA TEOMETPHUYECKUX (PUTYP, CAMOCTOSATEIEHO (POPMYIMPOBAThH OINPEICIICHUS U3ydaeMbIX
¢buryp, BbIIBUTaTh TMIIOTE3bI O CBOMCTBAX M MPU3HAKAX '€OMETpUUYECKHX (hUryp, 000CHOBBIBATh
WIN OTPOBEPraTh MX; YMEHHE MPOBOAMTH KJIACCH(PHUKAINIO (UTYp MO pa3IMYHBIM MPH3HAKAM,
BBINOJIHATH HEOOXOAUMBIE JIOMOJHUTEIbHbIE TIOCTPOCHHUS;

33) ymenue cBOOOIHO ONEPHPOBATH MOHATHAMHU: TUIOMAAb (UTYpPBI, 00bEeM (QUTYPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXy NMPSIMBIMH, PACCTOSIHUE
MEXIY IUIOCKOCTSIMH, IUIOIAAb C(Ephl, TUIOMAAh MOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCA,
WIMHApa, 00beM Ky0a, IPSMOYTOJIbHOTO Mapajulesienunesa, NUpaMuibl, IPU3Mbl, LHIUHIPA,
KOHYyCa, [IIapa; yMEHHE HaXOIUTh OTHOIIEHUE 00EMOB MOIO0HBIX (hUTyYD;

34) ymenue cBOOOJHO ONEpUPOBATH MOHATHAMM: JIBUKEHHE, NapajlielbHbI MEepeHoc,
CUMMETpPHS Ha TIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MPeodpa3zoBaHue Moa00us, moJ00HbIe
¢Gurypel; yMeHue pacro3HaBaTb paBHble U NOAOOHbIE (UIYpbl, B TOM YHCIE B IPUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE WHCIOIb30BaTh T'€OMETPUYECKHE OTHOILICHUS, HAXOAWUTh
reOMEeTpUYECKUEe BEIMYMHBI (JJIMHA, Yroj, IUIOoIab, 00beM) IpU pEeILIeHUH 3a/ad U3 JPyrux
y4eOHBIX TPEAMETOB U U3 PEATbHON KHU3HH;

35) ymenue cBOOOJHO ONEPUPOBATH MOHATUAMU: MPSMOYTOJbHAsl CUCTEMa KOOPIUHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, IIPOU3BE/ICHIE BEKTOPA HA
YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKalsipHOE NMPOM3BEIEHUE, BEKTOPHOE MPOU3BE/ICHHE,
yroll MEXAy BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIA M KOOPAWHATHBIM METOJ JUIS
pelIeHusT TeOMEeTpPUYEeCKMX 3a7ad M 3ajad JAPYruxX Yy4eOHbIX IPEeIMETOB; OIEepUpPOBaTh
HNOHATUAMM: MaTpuma 2 X 2 u 3 X 3, ompelnenuTenb MaTpullbl, F€OMETPUUECKUNA CMBICI
OTIpEe/IeIIUTES;

36) ymeHue MOJEIMPOBATh pPEaJbHbIE CUTYaIlMd Ha SI3bIKE MAaTeMaTHUKU; COCTaBIIATH
BBIPQ)KEHUS, YPABHEHHUs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/1a4M, MHCCIIEO0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJb30BaHUEM ammapaTa ajreOpbl, HHTEPIPETUPOBATh MOTYyYEHHBIN
pe3yibTaT; CTPOUTh MaTeMaTHUECKUE MOJIEIH € TIOMOIbI0 T€OMETPUUYECKUX OHATUH U BEJINYMH,
pemaTh CBSI3aHHBIE C HUMHU IPAKTHYECKUE 3a7adyd; COCTABIATH BEPOSTHOCTHYIO MOJIENb H
UHTEPIPETUPOBATh IOJIyYEHHBIH pe3yibTaT; pelaTh HNPUKIAAHbIE 3a7ayd  CPEeICTBAMU
MaTeMaTHYECKOTO aHajdn3a, B TOM YHCJIE COLUAIBHO-)KOHOMHYECKOTO U  (hU3UYECKOTO

25



XapakrTepa;
37) yMeHue BBIOMpATh MOAXOIANIMN METOJ [UIsi pEeUIeHUs 3aJladyd; MOHMMaHHUE
3HAYUMOCTH MAaT€MaTUKH B W3YYCHHH NPUPOJHBIX U OOIIECTBEHHBIX IMPOILIECCOB U SIBICHUU;
YMEHHUE pacliO3HaBaTh MPOSBICHUE 3aKOHOB MaTeMaTHKU B HCKYCCTBE, YMEHUE MPHUBOJIUTH
pUMEPhl MATEMATHUECKUX OTKPBITHI POCCUNCKOI U MUPOBOW MaTeMaTHYECKOI HAYKH.

3. COAEPXXAHHME YYEBHOI'O HPEIMETA OVYIIIL.03 MATEMATHUKA
(YI'IYBJIEHHBIN YPOBEHD)

1. Yuciaa u BBIYUCIEHUS

Panmonanshbie uncna. OOBIKHOBEHHBIC U IECATUYHBIC IPOOU, TPOIICHTHI, OECKOHEUYHbBIS
nepuoudeckue 1poou. Ilpumenenne npodei u NpoLEeHTOB I PELIeHUs IPUKIaIHbIX 3a/1a4 U3
pa3IM4YHBIX OTpaciiel 3HaHUM U peaJIbHOM JKU3HMU.

JleicTBUTEIbHBIE yucia. PanmonansHele U UPpalMOHAIIBHBIE  YHUCIIA.
Apudmernueckue onepanum ¢ AeHCTBUTEIbHBIMU YMcIaMu. Moyib J€HCTBUTENIBHOTO YKCIa U
ero cBoiictBa. [IpnbnmkEHHBIC BRIYUCICHUS, IPABUIIA OKPYTIICHHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUM.

Crenenb ¢ nenbimM nokaszateneM. bunom Herorona. Mcnonb3oBanue noaxonsuieit popmsl
3aIIUCH IEUCTBUTENBHBIX YUCEII JUIsl PELICHUS ITPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHHUS IaHHBIX.

Apudmerniecknii KOpeHb HaTYpaJIbHOW CTETIEHH U €T0 CBOMCTBA.

Crenenp ¢ palMOHaJIbHBIM II0Ka3aTeleM U €€ CBONCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uucna. Colicta jorapudma. JlecaTuuHble U HaTypabHbIE JOrapupMBbl.

CuHyc, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
APKTaHI€HC YHUCIOBOTO apryMEHTA.

2. YpaBHeHHUS] M HEPABEHCTBA

ToxnmecTBa U TOXKIECTBEHHBIE ITPeoOpa3oBaHus. Y paBHEHNE, KOPDEHb yPaBHEHHUS.

PaBHOCWIIBHBIE ypaBHEHUS U YpaBHEHM-ClIeACcTBUs. HepaBeHCTBO, penienue
HEPaBEHCTBA.

OCHOBHbBIE METO/IbI pEIIEHHs LIENbIX U IPOOHO-pAlMOHANIbHBIX YPAaBHEHUH U HEPAaBEHCTB.

MHorouseHsl OT OTHOM NEpEMEHHOM. J[eJeHre MHOTOWIEHa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHorousieHs! ¢ nenbMu KO3pQHUIHEHTaMHU.

Teopema Buera.

[TpeoOpa3oBaHus YNCIOBBIX BRIPAKCHH, COACPIKAINX CTEIEHH U KOPHHU.

Wppanmonanbubie ypaBHeHNUs. OCHOBHBIE METO/Ibl PELLIEHUS UPPALIMOHATIBHBIX
YPaBHEHUH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHUSI I0KA3aTEIbHBIX YPaBHEHUI.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAILMX JIOTapU(MBIL.

Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METOBI PEIIEHUS JIOrapu(PMUUIECKUX
YpaBHEHUHU.

OcHoBHBIE TpUTOHOMETpUIECKHE Gopmybl. [IpeoOpazoBanre TPUTOHOMETPHUIECKUAX
BBIPAKECHM. PellleHne TpUroHoMeTpU4EeCKUX YPaBHEHHM.

Pemenne cucreM nuHENHBIX ypaBHEHUH. MaTpuiia CUCTEMBI IMHEHHBIX YPABHEHUH.

Onpenenurens MaTpUIbl 2X2, €ro TEOMETPUUYECKUIN CMBICI U CBOMCTBA, BHIYUCIECHUE €TO
3HA4YCHMs1, IPUMEHEHHE OIIPEACIIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEWHBIX YpaBHEHM. Pelenne
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MPUKJIAAHBIX 33]1a4 C IOMOUIBIO CUCTEMBI JIMHEHHBIX YpaBHeHU. McciienoBanrue nocTpOeHHOM
MOJIEJIM C TOMOILIbIO MaTPHUIL U ONIPEAeIUTENCH.

[TocTpoeHne MaTeMaTU4eCKUX MOJENIEN peaIbHOM CUTYallMK C IOMOIIBbI YPAaBHEHUH U
HepaBeHCTB. [IprMeHeHne ypaBHEHUN 1 HEPABEHCTB K PELLIEHUIO0 MaTEMaTUUECKUX 3a7a4 U
3a[a4 U3 pa3IMYHBIX 00JacTel HAYKU M peallbHOU JKHU3HH.

3. ®ynkuum u rpaguku

Oyukuus, crnocoObl 3amanus ¢GyHKuuu. B3ammuao obpaTtHble QynHkumuu. Kommosunus
byukuii. ['padux Qynkuuu. dnemeHTapHbIe TpeoOdpa3oBaHus rpa@uKoB QyHKIIHIA.

ObnacTh onpezaeneHuss 1 MHOXKeCTBO 3HaueHui ¢pyHkiuu. Hynu ¢ynkmun. [IpomexyTku
3HaKonocTosHCTBA. UETHble U HeuéTHble (yHKuuu. [lepuogmueckue Qynkiuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIHMU. MakcuMyMbl U MUHUMYMbI (pyHkuuu. Hanbonbiiee u HauMeHbIlee
3HaueHUs! QYHKIUHU HA IPOMEXKYTKE.

JluneitHas, kBagpaTHdHas U APOOHO-TUHEHHAs QyHKIMU. DJIEMEHTapHOE UCCIICIOBAHKE
U TIOCTPOEHUE UX rpauKoB.

CrenenHas GyHKIUS C HaTypalIbHBIM U IIeNbIM MOKa3areneM. EE cBoiicTBa u rpaduk.

CpoiictBa u rpaduk KOpHS n-oM CTeNeHH Kak (YHKIMH OOpaTHOW CTENEeHH C
HATypaJbHbIM IIOKA3aTEIIEM.

[TokazarenpHas u norapudmudeckas GyHKIMH, UX CBOWCTBA U rpaduku. Mcrnonb3zoBaHue
rpadukoB QyHKIMIA 11 pelIeHus] ypaBHEHUH.

TpuroHnomerpuyeckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX (DyHKUIMH
YHCIJIOBOT'O apryMeEHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTM B pEaJbHBIX IIpolieccax M sABJIEHUAX. ['paduku
peanbHBIX 3aBUCUMOCTEH.

4. Havajia MaTeMaTH4eCKOI0 aHAJIU3A

[locnenoBarenbHOCTH, CHoco0bI 3a1aHUs MIOCJIEI0BATEIbHOCTEM. Merton
MaTEeMaTUYeCKOW MHAYKIMU. MOHOTOHHBIE W OTpaHUMYEHHBIE MOCIeN0BaTeabHOCTH. McTopus
BO3HUKHOBEHUSI MaTeMaTHYECKOTO aHallM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmernveckass M TreoMeTpudeckas Iporpeccuu. beckoHeuHO — yObIBaromias
reoMerpuueckas nporpeccusi. CyMma OeCKOHEUHO yOBIBAIOLIEH reoMETpUUECKOM MPOTrPECCUU.
JIMHEeWHBIN W HOKCHOHEHUHAIBbHBIM pocT. Yucino e. DopMmyna CIOKHBIX MPOLIEHTOB.
Hcnonp3oBanne nporpeccuu s pelieHts peasIbHbIX 3a/1a4 MPUKJIAJHOI0 XapakTepa.

HenpepeiBable ¢GyHKIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMNTOTH TpaduKOB
¢byukuii. CBoiicTBa (yHKIUI HENPEpBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAJIOB ISl PELICHHS
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNMPEPhIBHBIX (DYHKIUI 71 pelIeH s 3a/1a4.

IlepBas u BrOpass mnpousBoaHble (yHKuMU. OmnpeneneHue, TeOMETPUYECKUN U
(bu3nUecKuii CMBICT IPOU3BOTHON. Y paBHEHUE KacaTeIbHON K rpaduKy (QpyHKITUH.

[Ipou3BoHbIe AeMEeHTapHbIX QyHKIMHA. [Ipon3BoIHAsS CYyMMBI, IPOU3BEACHUS, YACTHOIO
Y KOMIIO3ULIUU QYHKIUH.

5. MHoxecTBa M JIOTHKA

MHoOXecTBO, onepaluy HajJ MHOKECTBAMH M X CBOMCTBA. [luarpammsl Ditiepa— Benna.

[IpuMeHeHHEe TEOPETHMKO-MHOKECTBEHHOTO — amnmapara Uil  ONHCAaHUSl  PeaIbHbIX
MPOLIECCOB U SIBIICHUH, NP PEIICHUH 33]1a4 U3 IPYTHX y4EeOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHMUSL.
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Harypanbuble u unenesie uucna. [IpumMeHeHne NpU3HAKOB JEIMMOCTH LENBIX YHCET,
HauOosbmui oo nenurens (nanee — HOJI) m nHanmenbinee obmiee kparHoe (nanee — HOK),
OCTAaTKOB 10 MOJYJIIO, alropuT™Ma EBKIMAa 1S peleHns 3a4a4 B LIEJIbIX YUCIax.

KommiekcHple uymcna. Anrebpamueckass W TpUTOHOMETpUYeckas (opMbl 3amucu
KOMIUIEKCHOTO YHcia. Apru(METHYEeCKHe ONepannuy ¢ KOMIUIEKCHBIMHU dnciaMu. M3o0paxenne
KOMIUIEKCHBIX YMCEJ HAa KOOpAMHATHOMU Iu1ockocTh. opmyna Myaspa.

KopHu n-oil creneHn u3 KOMIUIEKCHOTO uucia. [I[puMeHeHre KOMIIEKCHBIX Yucen JUist
petieHus GU3NMYECKUX U TEOMETPUUECKUX 3a7au.

6. YpaBHeHMs U HEPaBEHCTBA

Cucrema U COBOKYIHOCTb YpPAaBHEHUW M HEPABEHCTB. PaBHOCWIIBHBIE CHUCTEMBI M
CUCTEMBI-CIIEACTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHUH C TOMONIBIO TPUTOHOMETPHUYCCKOMN
OKpPY>KHOCTH. PellleHue TpuroHoMeTpu4ecKiux HEpaBeHCTB.

OCHOBHBIE METO/bI PELLIEHUS TIOKA3aTENbHbIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOABl  pEUIeHUsI CHCTEM UM  COBOKYHNHOCTEH  pallMOHAJIbHBIX,
UPPALMOHATILHBIX, TIOKA3aTEeIbHBIX U JIOTAPU(PMUUYECKIX YPaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMEeTPAMH.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3aJad U
3aJa4 W3 PaA3IMYHBIX OOJIACTe HAayKH W pPEATbHON >KU3HM, WHTEPHpPETAlHs IOJy4eHHBIX
pe3yiabTaToB.

7. @yHKUUM U rpadpuku

I'paduk xomnoszunuu pyHkuuid. ['eometpruyeckue oOpa3bl ypaBHEHUI 1 HEPABEHCTB Ha
KOOPJMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOHCTBA U TPaUKH.

I'padmyeckue Metoabl pelleHHs] ypaBHEHHUH W HepaBeHCTB. [ paduueckue MeToIbl
pelIeHus 3a1a4 C mapaMeTpaMu.

Hcnonp3oBanue rpadukoB (QYyHKIMA A UCCIENOBAHUS IMPOIECCOB M 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTHX Y4eOHBIX MPEIMETOB U PealIbHOM KHU3HH.

8. Hauyasa MaTeMaTH4eCcKOro aHaJu3a

[TpuMeHeHre TPOU3BOTHON K UCCIIEIOBAHUIO (DYHKIIMI HA MOHOTOHHOCTB M SKCTPEMYMBI.

Haxoxnenue HanOonbIIero M HAaMMEHbBIETO 3HAUYEHUW HENmpephlBHOW (yHKIHUK Ha
OTpE3KE.

[IpuMeHeHne TpPOU3BOAHOW Ui HAXOXKIAEHUS HAWIYYIIEro pEelEHUs B IPUKIAJIHBIX
3a/ayax, s ONpeeNieHUus] CKOPOCTH M YCKOpPEHHUs Ipoliecca, 3aAaHHOro (opMynoil uiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpa3Hbie dIeMEHTapHBIX
¢ynkuuii. [IpaBuna Hax0XKIEHUS TEPBOOOPA3HBIX.

Nuterpai. ['eomeTprueckuil CMbICI MHTETpaia. BerauciieHne onpeei€HHOro nHTerpaia
1o popmyne Horotona—Jlelionuna.

[Ipumenenune uHTErpana Il HaXOXACHUS IUIOMIaJeld IMIOCKUX (GUryp U 00BEMOB
F€OMETPUUYECKUX TEII.

[Tpumeps! pemenuit nuddepeHnnanbHbpIX ypaBHEHHH. MaTeMaTnyeckoe MOJISINPOBAHKE
peabHBIX MPOIECCOB C MOMOIIBIO TU(GepeHIINaTbHBIX YPAaBHEHUH.
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9. IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBbIE IOHATHA cTepeoMeTpur. Touka, mpsmasi, INIOCKOCTb, TPOoCcTpaHcTBO. IlonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrionokeHre npsMbIX B IPOCTPAHCTBE: MEPECEKAOIUECs, TapAJICIIbHBIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamelx. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: MApPAJUICIIBbHBIE IPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
OpsSIMBIX, NApaUIEIBHOCTh NOpsMOM M Iuiockoctu. [lapamnensHoe M LEHTpalabHOE
IPOEKTHpOBaHUE, n3o0paxkeHue ¢uryp. OCHOBHbIE CBOMCTBA MApalIEIbHOTO POEKTUPOBAHMSL.
N300paxkeHue ¢puryp B napaiesibHOW MPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJl
MEXIy IpPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN: NapajuleIbHbIE IIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IockocTell. [IpocTeiine npocTpaHCTBEHHbIE (GUTYPhl HA MIIOCKOCTH:
TETpadAp, NapAJUICIICIIUIIE], TIOCTPOCHUE CEYEHU M.

[lepneHUKyIspHOCTE MNPSMOM M IUIOCKOCTH: IEPIEHIUKYISIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, IPSMBbIE IAPAJUICIBHBIE W IEPIEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPIEHIUKYJISIPHOCTH MPSMOM U INIOCKOCTH, TEOPEMA O MIPSIMON NEPIEHANKYISPHON INIOCKOCTH.
OproronanbHoe npoekTupoBaHue. llepneHAuKynsIp M HaAKIOHHBIE: PAacCCTOSHUE OT TOYKU N0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, HPOEKIMs (UIypbl Ha IJIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYIISIPHOCTH ABYX IIOCKOcTel. Teopema
0 TPEX NEPIEHIUKYJIApax.

Yl B INPOCTPAHCTBE: YroJl MEXKIYy HPSIMOM M IUIOCKOCTBIO, JBYI'PAHHBIM Yrod,
JUHEUHBIN YroJl ABYTPaHHOIO yria. TpéXrpaHHbI U MHOTOrpaHHble yribl. CBOWCTBA MIOCKUX
YIJI0B MHOTIOrpaHHOro yriia. CBoOHCTBa IUIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXIPAHHOIO YIIA.
Teopembl KOCUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOTIO YIJIa.

10. MHOroOrpaHHUKHU

Bunel MHOrorpaHHukoB, pa3BEépTKa MHororpaHHuka. IIpusma: n-yrompHas mnpusma,
npsMasi 1 HaKJIOHHAas! IPU3Mbl, O0OKOBAsl U MOJIHAsl IOBEPXHOCTh MPU3MBI.

[Tapannenenunen, NpsAMOYTOJIbHBIN NapajljIeNIENUIE U €ro cBoiicTBa. Kparyaiimme mytu
Ha TIOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa. [IpocrpanctBennas teopema Iludaropa.
[Mupamuna: n-yroiapHas nupaMuja, NpaBUiibHAs M yceu€HHas nupamuibl. CBoiicTBa pédep u
OOKOBBIX rpaHel MpaBUIbHON NUpamMuabl. [IpaBuiibHbIE MHOTOTPAHHUKH: IIPABUJIbHAS [TPU3Ma U
IpaBWIbHAs NUpPaMUJa, MpaBUIbHAS TPEYrojbHas NMUpaMuAa W IPaBWIBHBIM TeTpasap, KyO.
[TpencraBnenue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3p, AOAEKAdAP U UKOCASP.

Beruucnenue 31eMeHTOB MHOIOIpaHHUKOB: péOpa, 1uaroHany, yrisl. [Tnomans 60okoBoi
IIOBEPXHOCTU M IIOJIHOM IOBEPXHOCTH MPSMOM IpPHU3MBI, IIOLAAb OCHOBAHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTHU
IIPaBUIIbHOM MUPAMHUJIBI, TEOPEMA O ILIOIIAANA YCEUEHHOW TUPAMU/IBI.

CumMeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU IPaBUIIbHBIX MHOI'OTPAHHUKOB.
CumMmerpusi B MNpaBUIBHOM MHOIOIPAHHUKE: CHUMMETpHUsSl MapajliesienuIea, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIILHON TUPAMUBI.

11. BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

IlonsaTHs: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, [UIMHA HEHYJIEBOIO BEKTODA,
BEKTOPbl KOJUIMHEApHbIC, COHANPABICHHBIE M IIPOTHBOIIOJIOXKHO HAlPABICHHBIE BEKTOPBI.
PaBencTBO BekTOpOB. JIeHCTBUS C BEKTOpPAaMHU: CIIOKEHME WM BBIUUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXXEHUE BeKTopa Ha uucio. CBOHCTBAa CIIOKEHHUS BEKTOPOB.
CBolicTBa yMHOXEHUSI BekTopa Ha uucio. lloHdarue komiaHapHble BeKTOpbl. IlpusHax
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KOMIUIAHapHOCTH TpEX BeKTOpoB. lIpaBuino napamienenunena. Teopema o pa3iioxKeHUH BEKTOpa
o TpEM HEKOMIUIAaHApHBIM BeKTOpaM. lIpsAMoyrosbHas cuctemMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3p MeXay KOOpJAMHATaMHM BEKTOpa M KOOpPAMHATAaMU TOYEK. YTOI
Mex 1y BekTopamu. CKajnsipHOE IPOU3BEIEHUE BEKTOPOB.

12. Tena BpameHus

[loHsaTHs: UMAMHIpPUYECKAas IOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTb, cdepuyecKkas
IIOBEPXHOCTh, OOpasyroluue noBepxHocTed. Tena BpallleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYyC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTeslbHas IIOCKOCTh K
cdepe. M300paxkeHue Ten BpalleHus Ha I10ckocTu. Pa3BépTka nununapa u konyca. CuMMeTpus
cthepsl 1 mapa.

O6béM. OcHoBHbIe cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOJIBHOTO
napajenenunena u ciueactsus u3 He€. OO0bEM NPAMON M HAKIOHHON NPHU3MBI, IMIMHIDPA,
nupaMuiel U KoHyca. O0bEM 11apa 1 apoBOTro CETMEHTA.

KomOuHammu Ten BpamieHHs W MHOTOTpaHHHMKOB. llpu3Mma, BmHcaHHas B LMJIMHID,
onucaHHasg okojo LwinHapa. [lepeceuenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl MI0cKOCThIO. [IoHATHE MHOTOIpaHHHKA, OIIMCAHHOI'O OKOJIO cepsl, cepsl, BOMCAHHON B
MHOT'OTPaHHMK WJIN TEJIO BPALCHMUSL.

[Tnomans MOBEpXHOCTH LMIMHIpPA, KOHYca, miomans chepsl U e€ yacteil. Ilogobue B
npoctpanctBe. OtTHomeHue 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  (uUryp.
[Ipeobpa3oBanue mnomodbus, romorerus. PemeHue 3amad Ha IJIOCKOCTH C HCIHOJIB30BaHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[loctpoeHne cedyeHHid MHOTOTPAaHHMKOB U TeJl BpAlllEHUS: CEUEHUs IWINHIpPA
(mapayuiebHO W TMEPHEHIUKYJISPHO OCH), CEYEHHUs KoHyca (IapaleIbHOE OCHOBAHHUIO U
poXoJsllee Yepe3 BEpLIMHY), CEUEHUs ILIapa, METOJbl IMOCTPOEHUs] CEYEHUH: METOJ CIEI0B,
METOJ BHYTPEHHETO POCKTUPOBAHUS, METO IIEPEHOCA CEKYILEH IIIOCKOCTH.

13. BeKTOpBHI H KOOPAUHATHI B IPOCTPAHCTBE

BexkTopsl B mpocTpancTse. Onepannu Haj BEKTOpaMu. BEKTOpHOE YMHOXEHUE BEKTOPOB.

CpoiicTBa BEekTOpHOro yMHOXeHMs. IIpsiMoyrosnbHas cucTremMa KOOpAMHAT B
IPOCTPAHCTBE.

Koopnunarsl BekTopa. Paznoxkenue BekTopa mo 6asucy. KoopauHAaTHO-BEKTOPHBIH
METO/]I IIPU PELLIEHUU F'€OMETPUUECKUX 3a]1a4.

14. JIBukeHNs1 B IPOCTPAHCTBE

JBwxenust npocrpancTBa. OtoOpaxenus. J[BuwxeHus u paBeHcTBO ¢uryp. OOmume
CBOMCTBAa JBW)XECHUH. BuIpl NBH)KEHUI: NapajuleIbHBIM IEPEHOC, LEHTPAJIbHAs CUMMETPHS,
3epKajibHasi CUMMETpPHs], IOBOPOT BOKPYT npsiMoii. [IpeobpazoBanus nopodus. [Ipsamas u chepa
Ditnepa.
15. I'pa¢, cBs3HbIii rpad, nyTH B rpage:

Hukier 1 ienu. CteneHpb (BaJICHTHOCTH) BepIHHbL. [ padsl Ha mutockocTh. JlepeBss.

CrydaiiHble SKCTIEPUMEHTHI (OTBITHI) U CIy4ailHbIE COOBITHS. DIEMEHTapHbBIE COOBITHS
(ucxompl). BeposaTHOCTh Cy4ailHOTO COOBITHS. BIM30CTH YacTOTBI M BEPOSITHOCTH COOBITHH.
Cry4aiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepauuu Hajl COOBITUSMMU: IIepecedeHue, 00beIMHEHNE, TPOTUBOMOI0KHbIE COOBITHUS.

Huarpammsl Oiinepa. opmyina c0KeHUs BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOKEHUE BEPOSITHOCTEN. [IepeBo CiydailHOr0 SKCIIEPUMEHTA.

dopmyna moaHOH BepostHocTH. Dopmyria baiieca. HezaBucumbie cOOBITHS.
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bunapHblii  ciaydaliHpli  OmBIT (MCHBITAaHME), Yycmex U Heynada. HesaBucumble
ucnbITanus.Cepus HE3aBUCUMBIX UCHBITAaHUN 10 epBOro ycrexa. [lepectaHoBkM U (pakTopua.
UYucno coueranmii. Tpeyronpauk [lackans. @opmyna 6uaoma HeroToHa.

Cepust He3aBucuUMBIX ucnblTaHud  bepHymmu. CiyvailiHplii BbIOOp U3 KOHEYHOMU
COBOKYITHOCTH.

Crnyuaitnas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. Jlmarpamma pacrpenesineHus.
Onepaunn Hax cioydyallHBIMM BenuuuMHamu. buHapHas ciywaiiHas BenuuuHa. [Ipumepsl
pacripeiesieHuil, B TOM 4HCIIe TeOMETPHUECKOe U OMHOMUAIIBHOE.

CoBMecTHOE pacnpeleNeHHe JByX CIy4alHbIX BenuuuH. HesaBucuMBble citydaiiHble
BEJIMYMHBI.

MaremaTHueckoe OXHJaHUE CiydailHOW BennuuHbl (pacnpeaenenus). [Ipumepst
NPUMEHEHHS MAaTeMaTU4YecKoro OKuJaHus (cTpaxoBaHue, Jjorepes). MaremaTuueckoe
OKUIaHue OMHAPHON CIy4aiiHOW BeMMYMHBI. MaTeMaTH4eCKOoe OXKUIAHWE CYMMBI CIyYaiHBIX
BEJIMYMH. MaTeMaTu4ecKoe 0’KUJaHue Fr€OMETPUUECKOI0 U OMHOMHUAIBHOTO paclpeieeHH.

Jucniepcuss M CTaHAAPTHOE OTKJIOHEHHWE CIIydyallHOH BeJIMYMHBI (pacHpenesieHus).
Hucnepcuss OMHapHOM ciydallHOW BelMMYMHBI. MaTeMaTH4ecKoe OXUIaHWE MPOM3BEIECHUS U
JUCIIEPCUsl CyMMBbI HE3aBUCUMBIX CIIy4alHBIX BEJIWYMH. Jlucnepcus u cTaHAapTHOE OTKIOHEHHE
OMHOMMAJBHOTO pachpeseneHus. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE T€OMETPUYECKOIo
pacnpezeseHusl.

HepasencrBo YeObiméBa. Teopema YebObiméBa. Teopema bepnynnu. 3akoH OousbLInx
yricen. BriOOpouHBId MeTOZ wHccienoBaHUN. BwiOopounsple xapaktepuctuku. OlneHUBaHHE
BEPOSITHOCTH COOBITHS 1O BEIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEUIINX TUIOTE3 C TOMOIIBIO
W3YyYEHHBIX paclpeaeIeHuN.

HenpepeiBable ciydaiinble BenuuuHbL. [IpuMepsl. @yHKIMS IUIOTHOCTH BEPOATHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpeleleHHMe M €ro CBOMCTBA. 3aJaud, HNPUBOLAIIUE K
IIOKAa3aTeIbHOMY PpacHpeleeHUI0. 3aJaul, NPUBOLAIIME K HOPMAJIbHOMY paclpeiciCHUIO.
@DyHKIUS TJIOTHOCTH BEPOATHOCTH I10KA3aTENBbHOIO pachpesencHus, (YHKUHS IUIOTHOCTU
BEPOATHOCTH HOpMajibHOro pacnpezaeneHus. OyHKIMSA IUIOTHOCTH M CBOMCTBA HOPMAJIBHOIO
pacnpeneseHusl.

[locnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3anadyu, MPUBOIALIME K
pacnpenenenuto [lyaccona.

KoBapuanuss nByx ciydaitneix BenuuyuH. KoadduiumeHT nuHeHHOW KOppemsiuu.
CoBmecTHbIE HaOMIOIEHUS BYX BeaMYuH. BeiOopouHsblil ko3¢ dunuent koppeasiuuu. Pasnuune
MEXIy JUHEWHON CBSI3bI0 U INPUYMHHO-CIEACTBEHHOM CBs3bl0. JIMHENHas perpeccusi, MeTox
HauMEHBIINX KBaJPaTOB.
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4. OFBEM YYEBHOI'O ITIPEJMETA U BU/Ibl YYEEHOM PABOTHI

Buj yueOHoli padoThI

O0beM yueOHOro npeamera

O0beM B yacax

468
B TOM YHCJIE:
OCHOBHOE CO/Iep)KaHUE: 290
— VYpok 186
— IIpakTnueckue 3aHsATH 104
[TpodheccrnonanbHO-OPUEHTUPOBAHHOE COAEPKAHUE (CO/Iep:KaHne 20
IPUKIATHBIX MOJYJIEH):
Ypok 10
— IlpakTuueckue 3aHATHA 10
Koncynpranuu (mepen sK3aMeHOM) 2
CamocTosTenbHas paboTa (Bcero) 156
IIpomexyTouHas aTTecTanus B popme 3K3aMeHa
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5. TEMATHYECKOE ILTAHUPOBAHUE YUYEFHOT'O ITIPEJMETA OVILII 03 MATEMATHUKA (YIJIYBJIEHHBI YPOBEHD)

Ne HaumenoBanme
2316108 1 TeM | O6bem Coaep:xkanue yueOHOro Matepuaja v ¢oOpMbl OPraHU3aluHu AesATeJbHOCTH
n/n p o0y4arommxcst OcHOBHbIE BU/IbI 1eSIT€IbHOCTH 00yYaI0IINXCS
y4eOHOro 4acoB
npeamera
Pa3pnen 1. Anreopa
1.1 | Yucaau 24/8 | Ypok
BbIHC/ICHUSL. 1. IIpodeccHonaabHO OPHEHTHPOBARHOE CONEPKAHME. OnepupoBaTh MOHATUAMH: PAlMOHATBLHOE YHCIO, OECKOHEYHAS
Parmonaneneie uucna. Ilpouentsl. HarypanbHele M menmble 4ucia. | HEpHOANYECKas APOOb, IPOICHTHI;
OOBIKHOBEHHBIE M AECATUYHBIE NPOOH, OECKOHEUHBIC MEPUOANIECCKUE
npobu. [IprMeHenue ApoOei U MPOLEHTOB VISl PEILCHUs TPUKIATHBIX
3a/1a4 U3 pa3IMYHbIX OTpaciel 3HaHUN U peanbHOU KU3HMU.
2. JelictBuTenbHble uucia. PanuoHanpHble W MppalMOHalbHbE uyucia. | MppauuonanbsHOe 5 JIECTBUTEIILHOE 4HUCJIO; MOZYJIb
ApupmeTndecKre onepanyy ¢ ACHCTBUTEIBHBIMU 4YHCIaMH. Moaynb | JEHCTBHTENBHOTO UHCIA; WCIOAB30BAaTh OSTH TOHATHS IIPH
JIEICTBUTENIBHOTO YHCIIA U €T0 CBOWCTBA. MIPOBEJCHUH PAacCyXICHUH M JOKa3aTelbCTB, IPUMEHATh OPOOH 1
IOPOLEHTHl Ui PEHICHUS MPUKIAJHBIX 33Ja4 U3 Pa3IHYHBIX
oTpaciel 3HaHWHA W peanbHOW >KU3HH. CBOOOTHO OMEpHUpPOBATH
MOHATHSAMH: pPalMOHAIBHOE YHCIIO, OECKOHEYHas IepuogudecKas
IpoOb,  NPOLEHTHI, HMPPALMOHAILHOE  YHCIIO, MHOXECTBa
parMoHaIbHBIX U JIeHCTBUTENBHBIX qrcen, MOJyJIb
JEUCTBUTEIILHOTO YHCIIA.
3. Apudmernueckuii KOpeHb HATYpaJIbHOM CTENIEHH U €r0 CBOWCTBA. ®dopMyIHpoBaTh, 3alKMCHIBATh B CHMBOJIMYECKOH (opMme H
HCTOJB30BaTh CBOMCTBA KOpPHA N-OH CTENEHH Ui
peoOpa30BaHMs BBIPAKECHHUH.
4. CreneHb ¢ palMoOHAJBHBIM M JCHCTBUTEIBHBIM IOKa3aTelsIMH. | POpMyNUpOBaTh  OINpEJeNieHHEe CTENeHH C  PalHOHAIBHBIM
CremneHs ¢ palMOHAJIbHBIM IIOKa3aTeJIeM H €€ CBOﬁCTBa, CTCIICHb C | rToKa3aTeiIEM. Bemonuste Hpeo6pa3oBaHHg YUCJIOBBIX
ACUCTBUTCIILHBIM IIOKa3aTEJIEM. BBIPKEHUI, COMEpKAIMX  CTENEHH  C  PalMOHAIBHBIM
MOKa3aTeNIeM.
5. Jlorapugwm gncna. CoiictBa norapudma. JaBatp ompeznencHue norapudma uncia. Mcmons3oBaTh CBOHCTBA
sorapuMoB IS TIPEOOpa30BaHUs JTOTaAPHU(PMUYCCKUX BRIPAIKCHUN.
6. JlecaTHYHBIE U HAaTypaJlbHbIE JTOTapU(MEI. JlaBaTh onpeneneHne JeCATHIHOTO U HaTypaJIbHOTO Jorapudma.
7. CuHyC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMEHTa. JlaBaTb ompeneneHus cuHyca, KOCHHyCa, TAaHM€HCA W KOTaHTEHCa
YHCIOBOTO apryMeHTa;
8. CuHyc, KOCUHYC, TAHT'€HC, KOTAaHT€HC YHCIIOBOTO apTyMEHTa. JlaBaTh ompeneneHus cuHyca, KOCHHycCa, TaHT€HCA U KOTaHTEHCa
YHCIOBOTO apryMeHTa;
9. ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO apryMeHTa. JlaBaTh onpeneneHus apKCHHyca, apKKOCHHYCa U apKTaHTeHCa
qHcia.
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10. KomruiekcHble uncna. ApudmMeTndeckue onepanuy ¢ KOMIUIEKCHBIMU | OnepupoBaTh  MHOHATHUSMH:  KOMIUIEKCHOE  YHCIO U
yucinaMu. AnreOpandeckas W TPUTOHOMETpHYecKas (OpPMBI 3alMCH | MHOXKECTBO ~ KOMIUIGKCHBIX — umces.  IIpeacTaBisTs
KOMIIIEKCHOTO YHCIIA. KOMILIEKCHBIE yyucia B anredpanmyecKon u

TPUTOHOMETPHUYECKON dopme. BeimonsaTte
apu(pMeTHIECKHEe ONePaliy ¢ HUMH.

11. N306paskeHre KOMIUIEKCHBIX YMCEN Ha KOOpPAMHATHON IutockocTH. | M300pakaTh KOMIUIEKCHBIE YHCIa Ha KOOPIMHATHON IUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oif creneHu U3 KOMIUIEKCHOTO YHCTa. [Mpumenste Gopmyny MyaBpa W mMOJydaTh MNPEICTABICHHE O

KOPHAX N-0if CTeNeH! U3 KOMIUIEKCHOTO YHCTIa.
12. [TpuMeHeHne KOMIUIEKCHBIX YHCEN ISl pelleHus (u3ndecknx ¥ | 3HAKOMHUTHCS ¢ IPUMEPaMH MPUMEHEHHSI KOMITIEKCHBIX YUCEIN JUIs

TCOMCTPUICCKHUX 3aaay.

peuicHusA recOMETpUICCKUX U (1)I/I3I/I‘ICCKI/IX 3a1a4.

IIpakTHyeckoe 3aHATHE

13. [IpuMeHeHNEe TPU3HAKOB JAETMMOCTH IEJIBIX YHCeN, HaumOompmmi | OnepupoBaTh MOHATHSAMH: HATypalbHOE ¥ IIEJI0€  YHCIIO,
o0mwmit nenurens (manee - HOJ[) v Hanmenbluee oOuiee KPaTHOE | MHOXKECTBO HATYpaIbHBIX M IEIBIX 4YHCeNl. MCHOib30BaTh
(mamee - HOK), ocratkoB mo moxymo, anropurma Epxmmma s NPU3HAKK JETMMOCTH LEIBIX YHCENT; OCTAaTKu mo Moayio; HOJ u
PCIICHI 3a71a" B ICMBIX HHCTIAX. HOK HaTypanbHbIX uMcen; anroputMm EBkauaa ans pemeHus
3amad. 3amuchIBaTh  HATYpalbHBIE dYHclIa B Pa3IHMIHBIX
MIO3UIIMOHHBIX CUCTEMaX CUHCICHUSI.
14. Crenenp ¢ uensiM nokazatesneM. bunom Heiorona. Mcnonb3oBanue | 3HaTh ONpEeesieHUE U CBOMCTBA CTEMEHU C LIEJIBIM MOKA3aTeNEM.
momxoaamie (GopMBI 3almUCH NEHCTBUTENBHBIX YHCET IS PEIICHUS
MPAaKTUICCKUX 32144 U TPEICTaBICHUS TaHHBIX.
15. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE COJEepP:KaHUe: Hcnonbs3oBaTh MpUOIKEHHBIE BBIYUCJICHUS, MpaBuiia
MPUOJIMKCHHBIC BBIYKMCIICHUS, IPAaBUJIa OKPYIJICHUS, MNPUKUIKA W | OKPYIJICHUS, IPUKHUIKY U OLICHKY Pe3yJIbTaTa BHIYMACICHUI.
OIIEHKA pe3yJIbTaTa BEIYMCICHHH, MTPOLIEHTHI.
16. [IpuMeHNTH KOMIUICKCHBIC YUCTIa U PEIICHHS 3a1ad. 3HAKOMUTHCS C IPAMEPAMHA MPUMEHEHHUS KOMIUICKCHBIX YHCEI IS
peIIeHHs TEOMETPHUUSCKUX U (PU3MUESCKIX 3a1ad.
1.2 | YpaBHenus n 40/18 | Ypoxr
HEpaBeHCTBA. 17. ToX/IecTBa M TOXKIECTBEHHBIE NPe0OPa3oBaHus. YPaBHEHHE, KOPEHb
ypaBHEHUsI. PaBHOCWIbHBIE YpaBHEHHsI W ypaBHeHUs-cieacTBus. | OnepHpoBaTh MOHATHAMU: TOKAECTBO, YpaBHEHHE, HEPABEHCTBO,
HepaBeHcTBO, penreHme HEpaBEHCTBA. PaBHOCHIIEHBIC ypaBHCHHS u YpaBHEHHUSI-CIICIICTBHS,
PaBHOCHIIEHBIC HEPABCHCTBA;
18. OCHOBHBIC METOIBI pEIICHHS IEIBIX H JIPOOHO-palMOHATHHBIX | OnepupoBaTh MOHATHUSMH MHOTOWICH OT OJHOW HEpEMEHHOM,

yYpaBHEHUH M HEpPaBEeHCTB. MHOroujeHbl OT OJHOW NEepeMEHHOMU.
JleneHne MHOroujeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MsHorousieHsl ¢ uenbiMu kodduipentamu. Teopema Buera.

€ro KOpHH; NMPUMEHATH JIEJICHHEe MHOTOWIEHA Ha MHOTOUJIEH C
ocTaTkoM, Teopemy. be3y u reopemy Buera j1s pemienus 3aaad.
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19.

Pemenne cucrem JIMHEHHBIX ypaBHeHUH. Marpuna CUCTEMBI
JUHENHBIX ypaBHeHHil. Omnpenenurens MaTtpulbsl 2 X 2, €ro
TEOMETPUYECKUI CMBICT U CBOICTBA, BBIYHCIECHUE €r0 3HAYECHHS,
INPUMEHEHHE ONpEAeNUTeNs. Uil PpEHICHUS CUCTEMBl JIMHEHHBIX
YpaBHEHUH.

OnepupoBaTh TOHATHUSAMU: CHCTEMAa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONpeAeIuTeNlb MaTpULbl. Mcnonb30BaTh CBONCTBA
onpenenurens 2 X 2 g BBIYMCIEHHS €r0 3HAUEeHHUs, IPUMEHSTh
OIPEACNIUTENH I PELIECHUSI CUCTEMbI JIMHEHHBIX YPaBHEHUM.

20. CucremMa M COBOKYIHOCTh ypaBHEHHMH M HepaBeHCTB. PaBHocmibHble | OnepHpoBaTh MOHATHAMU: CUCTEMa U COBOKYIHOCTh YpaBHEHUIl U
CHUCTEMBI U CUCTEMBI-CIIeICTBH. PaBHOCHIIbHBIE HEPABEHCTBA. HEpaBEHCTB,  pEUICHHE  CHUCTeMBl  WJIH  COBOKYIHOCTH;
PaBHOCWIIBHBIE CHCTEMBI U CHCTEMBI-CIICICTBHSL.

21. VYpaBHEHUS, HEPABEHCTBA U CHCTEMBI C TapaMeTPaMH. BeiOupate  crmoco0  pemieHHs  ypaBHEHMH W HEpaBEHCTB,
COJeprKaIUX MOIYJIH U ITapaMeTphI

22. HppanuoHansHble YpaBHEHHS. HaxonuThk pemeHHss HpparMoHAIbHBIX YPAaBHEHHH C ITOMOIIBIO
PaBHOCHIIBHBIX II€PEX00B MIIN OCYILIECTBIISIS IPOBEPKY KOPHEH.

23. OCHOBHBIE METO/IbI PEILICHUS] HPPAIMOHAIBHBIX YPaBHEHUI. Pematp wppanmoHaibHBIE W KOMOWHMPOBAaHHBIE YpPaBHEHHS, C
MIOMOIIBIO PABHOCHIIBHBIX IIEPEXO/IOB.

24, OCHOBHBIE METO/IbI PEIICHUS] HPPAIMOHAIBHBIX HEPABEHCTB. PemaTs nppanuoHagbHbIe 1 KOMOMHIPOBAaHHBIE HEPABEHCTBA,

C TIOMOIIbI0 PAaBHOCHIIBHBIX IIEPEXOI0B.
25. [TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHHUH, COAEPXKAIIMX CTETIEHH M | BBHITOIHATH MpeoOpa30oBaHMs YNCIOBBIX BHIPAXKCHHH, CONEPIKAIINX
KOpHH. CTETICHH C pallMOHAIbHBIM IOKa3aTeIeM.

26. IToxa3aTenpHbIC ypaBHEHHUS. Hcnonb3oBaTh EQPOBBIE pecypchl ISl TIOCTPOCHUS rpaduka
TIOKa3aTeIbHON (DYHKIMN U U3ydeHus e€ cBoicTB. HaxomuTs
pEIICHNS [T0KAa3aTeIbHBIX YPaBHEHUH.

27. OCHOBHBIE METOJIbI PELICHUS [TOKA3aTENbHBIX YPABHEHUMN. [IpuMeHATh CBOHCTBA TOKa3aTEIFHOW (YHKINH K PEIICHUIO
[I0KAa3aTeJIbHbIX YPABHCHUM.

28. OCHOBHBIE METO/IbI PEIICHUS [TOKa3aTeIbHBIX HEPABEHCTB. [TpuMeHsITH CBOWCTBAa IMOKa3aTeNbHOM (YHKIMM K pELICHHIO
MoKa3aTeIbHBIX HEPAaBEHCTB.

29. Jlorapudmmyaeckue ypaBHCHHS. HaxonuTs pemreHus 10rapupMIIecKux ypaBHEHUH

30. OCHOBHBIE METO/IbI PELICHUS JIOrapu(PMUIECKUX YPAaBHEHUH. Haxoaute pemenus: norapu)MUYECKUX ypaBHEHHH C MOMOUIBIO
PaBHOCWJIBHBIX IIEPEXOI0B MIIM OCYIIECTBISISI IPOBEPKY KOPHEH

31. OCHOBHBIC METOMBI PEIICHUS JIOTAPUPMHIISCKIX HEPABCHCTB. [IpumMeHATH cBO¥CTBA ToTapU(PMUIECKON QYHKIIMN K PEIICHUIO
Jorapu()MHUIECKHX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBL. [TpuMeHsITh OCHOBHBIE ~TPHUTOHOMETpPHYECKHE (QOPMYNBI  JUIs
peoOpa30BaHMsl TPUTOHOMETPHUYECKUX BBIPAKECHHH.

33. OCHOBHBIE TPUTOHOMETPHUIECKNE (POPMYIIBL. [IpuMeHATH OCHOBHBIE TPHUTOHOMETpPHYECKHE (QOPMYNIBI  JUIs
mpeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAYKCHUH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJIEPAKAHME: [MpumensaTh (HOpMysIBI TPUTOHOMETPHU JUIS PELICHHS OCHOBHBIX
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OCHOBHBIE METO/bI PELLIEHUS] TPUTOHOMETPUYECKUX YPABHEHUM.

TUIIOB TPUTOHOMETPUYECKUX YPABHEHUM.

35. OCHOBHBIE METOABI PEIIEHHS] TPUTOHOMETPUYECKHX HEPABEHCTB. [TpumensaTe (HopMyNIBI TPUTOHOMETPHU JUIA PEIICHHS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH.
36. OT0Op KOpHEHl TPUrOHOMETPUYECKHX YpaBHEHUIl C TOMOLIbI0 | Pemare TpUroHOMETpUYECKHE YPaBHEHUS W OCYILIECTBIISTH

TPUTOHOMETPUIECKOH OKPY>KHOCTH.

0TOOp KOPHEH ¢ TIOMOIIBI0 TPUTOHOMETPUIECKON OKPY>KHOCTH.

IIpakTHyeckoe 3aHATHE

37. Pemenne nokasarenpHblX ypaBHEHUM Haxomuts penieHus oka3aTeabHbIX YPaBHEHU.

38. Pemenne morapupmMudeckux ypaBHCHAH

39. [Tpeobpa3oBaHye TPUTOHOMETPHIECKUX BBIPAKECHHUH. [MpumensaTe (HopMyNBI TPUTOHOMETPHU JUIA PEIICHHS OCHOBHBIX

TUIIOB TPUTOHOMETPUYECKUX YPaBHECHUN

40. IIpodeccuoHaIEHO OPHEHTHPOBAHHOE COJIEPAKAHME:

Pemenne TpUrOHOMETPHYECKUX YPABHEHH. CBo0OOJHO  OmepHpOBaTh  IMOHSATHEM:  TPHUTOHOMETPHUYECKOE
yYpaBHEHHE, NPHUMEHATh HEOOXOAMMBIE (OPMYNBI IS PELICHUS
OCHOBHBIX THIIOB TPHTOHOMETPHUYECKHX YPaBHEHU;

41. Pewenne TpuroHoMeTpUUECKUX HEPABEHCTB.

42. OCHOBHBIE METO/IbI PEIICHUS CUCTEM KOMOMHMPOBAHHBIX YPaBHEHUH. HaxomuTe  pemieHuss CHCTEM M COBOKYIIHOCTEH  HEJBIX
OCHOBHBIE ~ METOABI  pEHIEHUS CHCTEM M COBOKYMHOCTEH | PallMOHANBHBIX, HppalvOHAIIbHBIX, MOKa3aTeIbHBIX u
palyoHaIbHBIX, HppaloOHAIIbHBIX, MOKa3aTeIbHbIX 1 | Jorapu()MHYECKUX ypaBHEHUH 1 HEPABEHCTB.

Jorapu(MHUECKAX yPaBHEHHUH.

43. Pemenne mnpuknagHbIX 3aJad ¢ IOMOLIBIO CHCTEMBI JIMHEHHBIX
ypaBHeHUH. MccienoBaHne NOCTPOEHHON MOIENN € TIOMOUIBI0 MaTPHIL
U ONPEICIIUTENEH.

44. Pemenne noctpoeHne MaTeMaTHYECKUX MOJENEH pealbHON CUTyallud
C THOMOIIBIO ypaBHEHHH U HEpaBeHCTB. lIpuMeHeHUE ypaBHEHHH H
HEPaBEHCTB K PEIIEHUIO MaTEMAaTUYECKHX 3a/1a4 U 33434 U3 pa3IHIHbIX
oOnacTeil HayKu M peabHOM KHU3HH.

45. IIpumeHeHue ypaBHEHHMM, CUCTEM M HEPAaBEHCTB K pelleHuro | [IpuMeHATh cucTeMbl ypaBHEHUN K PEUICHUIO TEKCTOBBIX 3aJad U3
MaTeMaTHYeCKUX 3ajad M 3a/7ad U3 Pa3IUUHBIX oOjacTell HayKd M | pasNW4HbIX  oOjacrell  3HaHMH U pealbHOU JKU3HU,
peanbHOM JKU3HU, HHTEPIPETalHs MOTYyYEHHBIX pPe3yIbTaToB. HHTEPIPETUPOBATH MOIyYEHHBIE PEILICHHUS.

1.3 | ®yHKnuu " 18/8 | Ypok
rpaguku 46. OyHknwus, cnocoOsl 3aganus GyHKun. B3anmuo oOpatable pyHKIHU. | OnepupoBaTh HOHATUSAMH: (YHKIHS, CIOCOOB! 3aaHus (HYHKINN;
Kommnosumust pynkumii. ['paduk GpyHkuumm. B3aUMHO o0parHble (QYHKIMH, KOMIO3uUus GYHKIUH, rpaduk
GbyHKIUH
47. CpoiictBa ¢(yHkuuu. O0nacTh omnpeneseHus: ¥ MHOXECTBO 3HayeHWil | OnepupoBaTh MOHATUSIMU O0JACTh ONPENEJCHUS U MHOMXECTBO

¢yukmun. Hynu ¢ynkium. IIpoMexXyTKH 3HaKOIIOCTOSTHCTBA. UeTHbIE 1
HeuetHsle QyHknun. Ilepmommueckne Qynkumm. IIpomexyTku
MOHOTOHHOCTH (QYHKIMHA. MaKCUMyMbl W MHHHUMYMbBI (QYHKIHH.

3HaYCHNH ¢byHKINH, HYJH ¢byHKIMH, MIPOMEXYTKH
3HAKOIIOCTOSHCTBA. BBINONHATH 3J€MEHTapHbIC NpeoOpa3oBaHUs
rpapukoB (yHKIUHA. 3HATh W yMETh JOKAa3blBaTh YETHOCTH WIIH
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HauOosnbIiiee 1 HAUMEHBIIIEE 3HAUCHUS (PYHKI[UH HA TIPOMEKYTKE.

HEY€THOCTh  (YHKIMH, MEPHOANYHOCTh (GYHKIMH HAXOIUTh
MIPOMEXXYTKH MOHOTOHHOCTH (DYHKIIHH, MAKCUMYMBI I MUHUMYMBI
¢yHKIMM, HawOonbllee W HaWMEHbIIEEe 3HAUYEeHHE (YHKIMM Ha
MIPOMEKYTKE.

48. JluneiiHas,  kBaapatuuHas W JApoOHO-IMHeWHas  ¢yHKuuMW. | OnepupoBaTh MOHATHAMU: JIMHEHHAs, KBaJpaTH4YHas, IPOOHO-
DIeMEHTapHOE UCCIICIOBAHUE U MOCTPOCHHUE UX TPAPUKOB. JUHEWHAs U CTeTICHHAs! (DYHKITHH.

49. CreneHHass (GYHKOMS C HaTypaJbHBIM W IIE€IbIM MOKazaTeneM. Ee | @opMynmpoBaTh W WUTIOCTPHPOBATH TI'paUuecCKH CBOWCTBA
cBoiictBa W rpaduk. CBOHCTBa M TpapuK KOPHSA N-OH CTCIEHW Kak | JMHEHHOH, KBagpaTHYHOW, JPOOHO-TMHEHHOH W CTENCHHOW
(GyHKIMM 00paTHOM CTETIEHH C HAaTypaJIbHBIM MOKa3aTEIIEM. ¢GyHKIMHA. 3HATH ONpENeNICHWE M CBOWCTBA CTEHNEHH C LEIBIM

MIOKa3aTeJIEM.

50. [MokazatenbHass u Jorapupmudeckas (GyHKIMH, WX CcBoWcTBa U | Vcmonmb3oBaTh LU(POBBIE pecypchl ISl MOCTPOEHHs TIpaduka
rpaduxn. Ucnonbszosanue rpadukoB  GyHKUMEA IS PEMIEHMS | roka3aTenbHOM (GYHKIMM M HM3ydeHHs & CBOHCTB. CTpOHTH
YPaBHCHUH. rpaguk  yorapumMuUecKoii  GyHKIMHM ~Kak = oOpaTHOW K

MOKa3aTeIbHOM W HCIIONB30BaTh CBOWCTBA JOTApU(MHIECCKOH
GbyHKIMM Uit pemieHWs  3a7a4.  [IpUMeHATh  CBOMCTBA
MOKa3aTedbHOM M JorapuMUUYEcKOr (QYHKIMH K pEIICHHIO
MIOKa3aTeIbHBIX 1 JIOTAPH(PMUIECKIX HEPABEHCTB.

51. TpuronoMeTprdeckas OKpy>KHOCTb, OTIPEACICHIE PemaTh TPUTOHOMETPUYECKHE YPAaBHEHHS M OCYIIECTBIATH OTOOD
TPUTOHOMETPUIECKIX (PYHKIHI YHCIOBOTO apryMeHTa. KOpPHEH ¢ HOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

52. IIpodeccuoHaIbLHO OPEHTHPOBAHHOE CO/IEPKAHME: Hcnonp3oBaTe mHU(POBEIE pecypchl U MOCTPOCHUS TPapUKOB
TPUTOHOMETPHUYECKHE (DYHKIHH, HX CBOWCTBA U Ipa(uKy. TPUTOHOMETPUYECKHX (PYHKIUH U U3YUEHHS UX CBOWCTB.

53. TpuronoMmerpryeckne pyHKINH, UX CBOMCTBA U IPaUKH. Hcnonp3oBaTh IUQPOBEIE pecypechl Uil HOCTPOCHUS T'padUKOB

TPUTOHOMETPUYECKHX (PYHKIMH 1 U3y4EHHS UX CBOWCTB.

54. I'padmueckne MeTOIBI peIIeHUs YpaBHEHHH 1 HEPABCHCTB.

I'padmaeckre MeToaBI pemIeHNS 3a4a4 C TapaMeTpaMu.

IIpakTHyeckoe 3aHATHE

55. IIpodeccuoHaIbLHO OPEHTHPOBAHHOE CO/IEPKAHME:
3JIEMEHTapHbIe IpeoOpa3oBaHus rpahMKoB QYHKIIHH.
56. I'padux kommozummu ¢GyHKOuil. 'eomMmerpudeckne oOpa3sl ypaBHEHHHA
1 HEPaBEHCTB HA KOOPAWHATHOH IIIOCKOCTH. Crpouts TpadUKH  KOMMO3MIMK (PYyHKIMH ¢  HOMOIIBIO
JJIEMEHTAPHOTO MHCCJIEJIOBAaHUS M CBOWCTB KOMIIO3UIIMH JABYX
dyHKuHii;
57. Pemenne 3amay. @OyHKIMOHAIBHBIE 3aBUCUMOCTH B  PEAJIbHBIX
mporeccax U siBIeHUAX. [ paukn peambHBIX 3aBUCHMOCTEH.
58. Pemenne mpukimagHeIx 3agad. Mcmons3oBanne rpaduKoB GpyHKIHHA I
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1.4

Haugana
MaTEMaTHYECKO
ro aHajIu3a.

36/18

HCCIIEIOBaHMs MPOLIECCOB U 3aBHCUMOCTEH, KOTOphIe BO3HUKAIOT IMpPHU
PEILIeHUH 33134 U3 APYTUX YIEOHBIX MPEIMETOB M PEANBHON KHU3HH.

Ypox

59. [TocnenoBarebHOCTH, CIIOCOOBI  3alaHusl  IoOCieAoBarenbHOCTEH. | OnepupoBaTh  MOHATHSAMH:  IOCIENOBAaTENBHOCTb,  CIIOCOOBI
Metox MareMaTH4eCKOM MHAYKOUHM. MOHOTOHHBIE WM OTPAaHMYEHHBIE | 3aMaHMs IIOCIEAOBATENHLHOCTEN; MOHOTOHHEIE H OTpaHNYCHHBIC
IIOCIIEJOBATCIIBHOCTH. I/ICTOPI/UI BO3HUKHOBCHHSA MAaTEMAaTHUYCCKOI'O MOCJIEA0BATEIbHOCTH; HCCIIeI0BaTh MOCIeO0BaTEIbHOCTH Ha
aHaJIM3a KaK aHajn3a 0ECKOHEYHO MalIbIX. MOHOTOHHOCTb H OIPaHHYCHHOCTb.

60. ApudmeTnaeckas 1 TeOMETPUIECKast IPOTPECCHH. JlaBath ompezneneHne apu(YMETHIECKOH M T'€OMETPHUCCKOM

IIPOTPECCHHU.

61. Bbeckoneuno yObIBaromias reometpudeckas nporpeccusi. Cymma Jloka3piBaTh CBOICTBa apu(METHUCCKOW U TECOMETPUYCCKOI
OeckoHeYHO yOBIBarOIIel TeOMeTpHIECKOH nporpeccuy. JINHEHHBIA 1 | POTPeccHd, HAXOAWTh CYMMYy WICHOB IIPOTPECCHH, a TakKke
SKCIIOHEHIMAIBHBIN pocT. Hucio e. @opMyiia CI0KHBIX IPOLIEHTOB. CyMMy WICHOB OCECKOHEYHO YOBIBAalOLIed TIeoMEeTpHYEeCKOn

IIPOTPECCHH.

62. HenpepriBHble ¢yHKINE ¥ uX cBoWicTBa. Touku pa3pbiBa. CBoiicTBa | OnepupoBaTh HOHATHSIMH: (YHKIUS HEMpPEpHIBHAS HA OTpe3Ke,

(QyHKIMH HEPEPBLIBHBIX HAa OTPE3KE. TOYKa paspbiBa (QYHKIMH, acUMITOTa Tpaduka (QyHKIUH.
[TpumeHsTh CBOICTBa HENPEPHIBHBIX (YHKIMHA Ul  pEIIeHUs
3a1ay.

63. AcuMITOTHI rpaMKOB QYHKIHUH.

64. IMpousBomnast  ¢ynkuun. Ompenenenue. Ilepas wu  Bropas | OnepupoBarh IOHATHSAMHU: TiepBasi W BTOpas IMPOU3BOIHBIC
MPOU3BO/IHBIE (DYHKLIUH. byHKIHN;

65. leomerpraecknii ¥ (U3UUECKUI CMBICT TPOU3BOAHOW. YpaBHeHHE | [IOHUMATh QU3MUYECKUA M TEOMETPHUYCCKUIA CMBICT MPOM3BOTHOM;
KacarenbHOH K rpaduky QpyHKIuH. 3aIMCHIBATH ypaBHEHHE KacaTeJIbHOM. Hcnons3oBate

TEOMETPUYECKHA ¥ (U3UUECKHH CMBICT MPOM3BOTHON  JUIA
peleHus 3a1auy.

66. [TpowsBomuble 3nmeMeHTapHBIX GyHKOWHA. Ilpom3BomHas cyMMmBbl, | BEUHCIATE TPOW3BOJHBIE CYMMBI, NPOW3BEACHHS, YACTHOTO H
MIPOU3BEACHHUS U YaCTHOTO. CIIOKHOH (DyHKITHH.

67. [TpousBoaHast KOMITO3UIUH (HYHKIHH. Crpouts rTpadmk  KoMno3unuu  (QYHKIUMH € [OMOUIBIO

JJIEMEHTAPHOTO UCCIEN0BAaHUS X CBOWCTB KOMIIO3HIINY.

68. [lpumenenne TpoOW3BOAHOM K  HcciemoBaHmio  (GyHKOWH  Ha | Mcrmonp3oBaTh MPOW3BOAHYIO IS HCCIENOBaHHWA (QYHKIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMBI.

69. Haxoxnenne HanOoONbIIero ¥ HAaMMEHBIIEr0 3HAauYeHWH HenpepbiBHOH | HaxoauTh HaumOojbliee W HauMeEHblLIee 3HAYCHUS (QYHKIUU
(yHKIMH Ha OTpE3Ke. HETIPEephIBHOH Ha OTpe3Ke, CTPOUTh Tpaduku (YHKOUH Ha

OCHOBaHMH IPOBEAEHHOTO HUCCIEIOBAHUS.
70. [TepBo0Opa3Hast, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OmnepupoBaTh MOHATHAMH: IIE€pPBOOOpa3HAs M  ONpENCIEHHBINA
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HHTETpal.

71. [TepBooOpasnsie 3nemeHTapHbIX ¢GyHKIMHA. [IpaBmia HaxoxaeHus | HaxoanTs mepBooOpasHbIe 371€MEHTapHBIX QYHKIHH W BBIYHACIATH
EePBOOOPA3HBIX. unTerpai no popmyine Herorona— JleiiOnuma.

72. IpodeccuoHaILHO OPMEHTHPOBAHHOE CO/IEPKAHME: [lonyyats mnpencTaBieHWEe O 3HAYEHUM BBENCHUS IOHSATHUS
WnTterpan. ['eomeTpudeckuil CMBICI HHTETpaa. HHTErpana B Pa3BUTUU MATEMATUKU.

73. [TpumeHeHne UHTErpalia Uil HaxoKACHUs IuIomaael miockux ¢uryp. | Haxoaurths miomaan miockux (GUryp ¢ moMoubio ONpenesi€HHOTO

HHTErpana.

74. [Tpumenenne wHTErpana Uil HaXOXKICHUS 0O0BEMOB reoMeTpuueckux | HaxoauTh mromany miockux ¢Guryp ¥ oOBbEMBI TEJ C MOMOIIBIO
Tel. ONpeneNEHHOTO UHTErpana.

75. Juddepenunansaple ypaBHEHHS OmnepupoBatb NOHATHS U (epeHInaIbHbIE ypaBHEHHS

76. MareMaTHueCKOe MOJETUPOBAHHE PEANBHBIX MPOLECCOB C MOMOINBIO | 3HAKOMHUTHCS C MAaTeMaTH4eCKMM MOIEIMPOBAHUEM Ha MpPHUMEpE

mudpepeHINaIbHBIX YPaBHCHUH.

muddepeHranbHbIX YpaBHEHUH.

HpaKaneCKoe 3aHATHE

77. Hcnionp30BaHie MPOTPECCHH IS PELICHUS PealbHBIX 33124
MIPUKIIQIHOTO XapakTepa.
78. MeTo UHTEpPBaAJIOB Il pElleHNs] HEpaBEeHCTB. [I[puMeHeHne CBONCTB
HENpPePBIBHBIX (QYHKIMH JUIs PEIICHHs 3a/1a4.
79. [TpousBonHbIe 3meMeHTapHbIX QyHKInH. [Ipon3BonHas CyMMBl, BbruncaiaTe TpoOn3BOAHBIE CYMMBI, HPOW3BEACHHS, YACTHOTO H
MIPOU3BEACHUS U YaCTHOTO. CJIOKHOM (DYHKIHH.
80. BbIMCIATE TPOU3BOJIHBIE CYMMBI, NPOM3BENCHHUSA, YacCTHOTO H
[TpousBoxHast CyMMBI, IPOU3BEACHUS U YaCTHOTO. -
CIIOKHOH (DyHKITHH.
81. [TpumeneHne NPON3BOAHON K MCCIIEAOBaHUIO (PyHKIUH Ha Hcnonp30BaTh MPOM3BOMHYIO UL HCCIEAOBAHUS (YHKIMH Ha
MOHOTOHHOCTbH U 3KCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMBI.
82. N Hcnonp30BaTh TNPOM3BOAHYIO JUIA HAXOXKACHHWS HAWIIydIIEro
Pemenne npuknagneix 3aga4. [IprMeneHrne npou3BOIHOM JUI HaXOKICHUS
peIIeHHs B MPUKJIAJHBIX, B TOM YHCJIE COLUATBbHO-I)KOHOMUYECKHUX,
HaWJTy4IIEro perieHys B MPUKIIAIHBIX 3a/1adax, UL ONpeeleH s CKOPOCTH U
. 3aJadax, Uil ONpEAETCHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
YCKOpEHWUsI ITPOLIecca, 3a1aHHOT0 (hopMyJIoi Wit rpadrkoMm. .
3aJaHHOTO (POpMyJION MK TpaduKOM.
83. MpodeccHoHATLHO OPHEHTHPOBAHHOE CONEPKAHME: BbIUHCIeHHe | HAXOMUTH NEPBOOOPA3HEIC STICMEHTAPHBIX (DYHKIHMIA M BBHIYHCIATH
orpejeneHHoro nHTerpana no ¢popmyine Hetorona-Jleiouuna. uHTerpai no popmyie Hetorona— JleitOHuna.
84. [Mpumeps! pemennii qud hepeHInaIbHBIX YPaBHEHHH.
85. [Ipumeps! pemrennii quddepeHnnanbHEIX YpaBHEHHH.
1.5 | MHoxecTBa 1 6/4 | Ypok
Jlornka 86. MHOecTBO, Olepanyy HaJl MHOKECTBAMH M UX cBoicTBa. J{narpammel | CBOOOJHO ONEpHpOBaTh MOHSATHSMH: MHOXECTBO, ONEPaLlH Hal

Diinepa-Benna.

MHOXCCTBaMHU.
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87.

Ornepanyu HajJi MHOXECTBAMH U UX CBOWCTBA.

CB00OJHO OMEpHUPOBATh ONEpPALUK HaJl MHOYKECTBAMHU.

88.

Omnpenenenne, TeOpeMa, CBOICTBO MaTeMaTHYECKOTO
CIIEICTBHE, 10KAa3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHHS.

o0BeKTa,

CB0OOJHO OIEpUPOBaTH IIOHATHSIMHU: OIpEJEICHUE, Teopema,
ypaBHEHHE - CJIEICTBHE, CBOMCTBO MAaTEMaTH4ECKOI'0 OOBEeKTa,
JI0Ka3aTeIbCTBO, PABHOCWIIbHBIC YPABHEHHSI U HEPABEHCTBA.

IIpakTHuyeckoe 3aHATHE

89. [TpuMeHeHne TEOPETUKO-MHOKECTBCHHOTO ammapara Ui onucaHus | Vcrmonb30BaTh TEOPETHKO-MHOKECTBEHHBIHN almapaT Ui OIUCaHUs
peaJbHBIX TPOLECCOB U SIBICHWW, NPH pEIICHWH 33/a4 W3 JPYTHX | peajbHBIX MPOLIECCOB M SBJICHUM, IPH PEICHUH 3a/ad U3 JAPYTrux
y4eOHBIX TIPEIMETOB. y4eOHBIX TIPEIMETOB.

90. MHO0XecTBO, OTIepallii HaJ] MHOKECTBAMU. CB00OHO OMEpPHUPOBATh ONEpPALUK HaJl MHOYKECTBAMHU.

Pa3nes 2. 'eomerpus
2.1 | IIpsmble u 20/10 | Ypok OmnpenensiTe IUIOCKOCTh Kak (HUTypy, B KOTOPOH BBIMONHSAETCS
TIIOCKOCTH B 91. | OcHOBHEIC TIOHATHSA CTEPEOMETpHH. ToOuka, MpAMAas, IUIOCKOCTh, | IVIAHUMETpHs. JlenaTh MNPOCTEHIINE JIOTHYECKHE BBHIBOABI U3
HIPOCTPAHCTEEC npocTpaHcTBo.  Ilomsitue 00 — aKCHOMAaTH4eCKOM  IOCTPOCHUM | aKCMOMATHUKH  IUIOCKOCTH. IIPUBOJWTL TNPHUMEPHI  PEANBHBIX
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX. 0OBEKTOB,  WMICANTM3ALHMEii  KOTOPBIX  SBISIOTCS  AKCHOMBI
T€OMETPHH.

92. B3anmHOe pacrono)xeHne NpsAMBIX B IIPOCTPAHCTBE: Iepecekaroniiecsi, | Mcrmonp30BaTh 111 TMOCTPOCHUS CEYEHHH METOX CIIEOB, METOJ
napajuleNlbHble M CKPCUIMBAIOIIUECS  MpsMBIC. IIpusHaku | BHyTpEHHErO MPOEKTUPOBAHWS, METOJ MEPEHOCAa  CeKylIeH
CKpCIIMBAIOMIMXCS IIPIMBIX. wiockoctd. KiaccuduimpoBaTh B3aHMHOE PACTIONIOKECHHUE TIPSIMBIX

B TPOCTPAHCTBE, WIUTIOCTPHUPYSI PHCYHKAaMH W TIPHBOIS NPHMEPHI
U3 peasbHON XKU3HH.

93. [MapamnensHOCTh  MPSMBIX M IUIOCKOCTEH B mpocrpaHcTBe: | Jloka3plBaTh MPH3HAK O MapajyIebHOCTH NPSMON U IUIOCKOCTH;
NapajuleyIbHbIe MpsAMBIE B MPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX | CBOMCTBA MApaJIENIbBHOCTH HNPSIMONM M IUIOCKOCTH. JlOKa3bIBaTh
HpsAMBIX, apaUICIBHOCTD NIPAMOU U IIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM U E€JUHCTBEHHOCTH MapajliebHON

IIPSIMOM, MPOXOMAIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE Jexkallen
Ha APYroil NpsAMOI; JeMMy O MEpECeYeHHH IUIOCKOCTH ABYMS
napajulebHBIME  TIPSIMBIMHU;  TEOpeMy O TpEX MapaulelbHbIX
TPSIMBIX.

94. [MapannensHOe U EHTpPaIBbHOE IPOECKTUPOBaHKE, H300paxenue Guryp. | OOBSICHATh, YTO HA3BIBACTCA MApaUICIBHBIM M IIEHTPaIbHBIM
OCHOBHBIE CBOWCTBa IapajIeIbHOr0 MPOEKTHPOBAaHUSA. M300pakeHHe | MpoeKTHPOBAHMEM M KaK BBIIOJHACTCS MPOEKTUPOBAHUE (UTYp HA
¢uryp B mapamienbHONH NPOCKUMM. YIVIbI C COHANPABICHHBIMA | [OCKOCTS. Jloka3bpIBaTh CBOWCTBA napaiebHOrO
CTOPOHAMH, YTOJI MEeXIY NPAMBIMU B ITPOCTPAHCTBE. npoekTupoBanust. Ilody4yaTh TPEACTaBICHHE O LEHTPAJIbHOM

MIPOEKTUPOBAHUH M 00 HCTOPUH PabOT IO TEOPUH MEPCTICKTHBEI.

95. [MapannenbHOCTh TUIOCKOCTEH: TapajuleNibHble IUIOCKOCTH, cBoiicTBa | KiaccudunmpoBaTh  B3aMMHOE — paclojiOKEHHE  INPSIMOH M
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NapajieNIbHbIX INIOCKOCTEMH.

IUIOCKOCTH B IIPOCTPAHCTBE, IPUBO/IS COOTBETCTBYIONINE IPUMEPHI
u3  peajbHOH ®dopmynmpoBath orpeieTIeHue
MapajuleNbHBIX NPSAMOH M IUIOCKOCTH. JlOKa3plBaTh INpH3HAK O
HapaJulIeNbHOCTH NMPSAMON U IUIOCKOCTH; CBOMCTBA MapaulebHOCTH
MPSMOH W TIIOCKOCTH.

KU3HU.

96. [leprieHANKYIAPHOCTh MPSIMOM M IUIOCKOCTH: MEpHEeHIUKYISpHBIe | JlOKa3bIBaTh: TeopeMmy, BBIPAYKAIOIITYIO MPU3HAK
NpAMBIC B NpOCTPaHCTBE, NpAMBIC napajieJIbHbIC W | NEpHEHINKYJIIPHOCTH HOpPAMOM M IUIOCKOCTH; TEOpEMY O
NEPICHINKYJIAPHBIC K TUIOCKOCTH, IPU3HAK NCPICHAMKYIAPHOCTH | cymieCTBOBAHMM W €IUHCTBEHHOCTH NPSIMOM, MPOXOJSIIEH udepes
IpAMOX M IUIOCKOCTH, TCOpEMa O TIPAMOM IEPICHIAUKYIAPHON | nappyr0 TOYKY M MEPHEHIAMKYISAPHOW K JAHHOW ILIOCKOCTH.
TUIOCKOCTH. OPTOrOHANBHOE MPOCKTHPOBAHKE. IMosyyaTs OpecTaBIeHHEe 00 OPTOrOHANILHOM IPOEKTUPOBAHUHL.

97. IleprienanKyNIssp U HAKIOHHBIE: PACCTOSIHME OT TOYKM IO INTOCKOCTH, | IlomydaTe mnpexncTaBieHHe O 3HAY€HWHM NEPHEHIUKYIApa OIS
paccTosHME OT MPSAMOH JO IUIOCKOCTH, IpoeKims GHUIypsl Ha | apyrux obnacteli Hayku ((pu3uKa, DHepreTuKa, Ja3epHble
IIJIOCKOCTb. HepHeHZ[I/IKyHHpHOCTL IIJIOCKOCTCHU . IIpU3HAK TCXHOHOFI/H/I), B peaﬂLHoﬁ JKU3HHU (TCXHI/IKa, OKpYy>Karomas
MEPIECHANKYIIPHOCTH ABYX IIOCKOCTEH. 06CTaHOBKA).

98. TeopeMa o0 Tpex neprneHauKyIsIpax. Jloka3slBaTh TeopeMy O TpEX TMEpPHeHIUKYIIpaX U TeopeMy

o0paTHyI0 TeopeMe O TPEX MEePICHANKYIIAPAX.

99. Yrinel B OpPOCTPAHCTBE: yrojd MEXAY MNpsIMOW M IUIOCKOCTBIO, | AKTyaqu3HpoBaTh (aKThl M METOJbl IUIAHUMETPHUH, PEJICBaHTHBIC

JIBYTPAaHHBIA YroJj, JIMHEHHBIA yroa ABYIPaHHOTO yria. TpexrpaHHbIi
u MHOrorpaHable yribl. CBOHCTBa IUIOCKHX YIJIOB MHOTOTPAHHOTO
yrima. CBOWCTBA IUIOCKMX M JABYTPAaHHBIX YIJIOB TPEXI'PAaHHOTO YIJIA.
TeopeMbl KOCHHYCOB ¥ CHHYCOB JUISl TPEXTPAHHOTO yIJIa.

TeMe, NpPOBOAWTH aHamoruu. @DopMynmupoBaTh OIpeneIcHuUE
IByrpaHHoro yria. Jloka3bslBaTh CBOMCTBO paBEHCTBAa BCEX
JUHEHHBIX  YIWIOB JByrpaHHoro yria. Kiaccuduiupoath

JABYI'PAHHBIC YTJIbl B 3aBUCUMOCTH OT UX rpa,Z[YCHOﬁ MCPBI.

IIpakTHyeckoe 3aHATHE

100. | IIpocreiiiue mpocTpaHCTBEHHBIC (PUTYPHI HA IUIOCKOCTH: TETPAdIP, Pemate crepeoMerpuueckue 3anayd: Ha ONpEIEICHUE BHIA
napajuiesienunes, NoOCTPOCHNUE CEUEHUH. ceyeHWss M HaxoXkJIeHue ero  iomaad.  [IpoBoauTh
JIOKazaTeJdbHbIE PACCYXKICHUS TpPH PEIICHHMH TeOMETPUUYECKHUX
3aJa4, CBsA3aHHBIX CO B3aWMHBIM PACIIOJOKCHUEM TIPAMBIX B

MIPOCTPaAHCTBE.
101. | IlepneHOUKysIp ¥ HAKJIOHHBIE. DopMynHpPOBaTh ONPEACICHUS: TEPICHANKYISIPHBIX MTPSIMBIX B

IPOCTPAHCTBE; ONpEACNeHHE MPSAMOH, MNEPHEeHAUKYIIPHON K
IUIOCKOCTH. /JloKa3bIBaTh: JIeMMY O HEepHEHIUKYISIPHOCTH ABYX
MapajyIeIbHBIX MPSIMBIX K TpeTbell MNpsIMOI; TEOpeMBl O CBA3U
MEX]y HapanieqbHOCThIO NMPSIMBIX U UX MEPIEHAUKYIIPHOCTBIO K
IUIOCKOCTH. JlOKa3pIBaTh: TEOpPEMY, BBIPAKAIOIIYI0 IPHU3HAK
MEPIEeHANKYIAPHOCTH MpSIMOM M IUIOCKOCTH; TeopeMy O
CyIIECTBOBAaHUM M EIMHCTBEHHOCTH IPSAMOI, NMpoxXoasiiei uepes
JaHHYI0 TOYKYy M TIEPHEHIAUKYISIPHOW K [JaHHOH IUIOCKOCTH.
N300pakaTh B3aMMHO NEPIEHANKYIISIPHBIE MPSMYIO U TNIOCKOCTh
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102. | Yriel B MNpOCTpAaHCTBE: Yroidl MEXOIy NpAMOM U  IUIOCKOCTBIO,
JIBYTPAaHHBIA YroJj, JIMHEHHBIA Yroa ABYIPaHHOTO yria. TpexrpaHHbIi
1 MHOTOTPAHHBIE YTIIBI.

Pemats CTCPCOMETPUICCKUC 3a1a4u, HCIOJIb3YA
IJIAHUMCTPUICCKUC (l)aKTBI 1 MCTO/IEI.

103. | TeopeMbl KOCHHYCOB U CUHYCOB AJISl TPEXTPAHHOIO yrJa.

Pematp NOpUKIAAHBIC 3adadd, CBA3aHHBIC C HaXOXKIACHUCM
TCOMCTPHUUICCKHUX BCINYHMH.

104. | TeopeMa o Tpex NEpIEHAUKYIIAPaX.

Pewate crepeomerpuueckue 3anadyu, CBSI3aHHbIE ¢ NPUMEHEHUEM
TEOpPEMbl O TPEX NEPINEHAUKYIApPaX, HAXOKICHUEM pacCTOSHUH,
IIOCTPOCHUEM IIPOEKILIUM.

2.2

MHororpanHuku

10/10

Ypox

105. | Bunpl MHOTrOIpaHHUKOB, pa3BepTKa MHOrorpanHuka. Ilpusma: n-
yrojbpHas npu3Ma, MpsMas U HaKJIOHHas MPHU3MbI, OOKOBast M IOJHAs
MTOBEPXHOCTh IPU3MBL.

PucoBath BBINyKJIbIE MHOTOTPAaHHUKH C 3aJlaHHBIMH CBOMCTBaMHU;
BOCCTaHABJIMBATh OOIIUIA BU] BHIITYKJIOTO MHOTOTPAaHHHKA 110 IBYM
ero MIPOEKIUSIM. Joka3piBaTh CBOMCTBa BBIIYKJIOTO
MHOTOTpaHHUKA.

106. | Iapamnenenunesn, NpsSMOYTOJbHBIN MapajuleNenuIe] U €ro CBOMCTBA.
Kparuaifime myTu Ha MOBEepXHOCTH MHOTOTpaHHUKA. Teopema Ditnepa.
IIpoctpancTBenHast Teopema ITudaropa.

PrcoBaTh BBIMyKJIbIE MHOTOTPAHHHUKH C pa3HOU DilepoBoit
XapaKTepHCTHKOﬁ; HCCJIICA0BATh BO3MOKHOCTH ITOJTYYCHUA
pesyibTaTa IpU BapbUPOBaHMU JaHHBIX. llmaHMpoOBaThH
IMOCTPOCHUEC IIpaBUJIBHBIX MHOT'OI'PaHHUKOB Ha
MOBCPXHOCTAX APYTUX IMMPABUJIBHBIX MHOT'OT'PaHHUKOB

107. | Nupamuna: n-yronbHas MNUpamMuAa, MpaBUIbHAs M yCEUYEHHas
nupamuabl. CpoiicTBa pebep M OOKOBBIX TpaHeil INpaBUIILHON
MIUpaMUIbI.

108. | IIpaBunbHBIE MHOTOTPAHHUKHU: TpPaBWJIBHAs TpU3Ma M TpaBHIbHAS
IMpaMKAa, NpaBHIbHAS TPEYroONbHAS MHPAaMHIA W TPABUIBHBIN
TeTpasap, kyO. IlpencraBieHne O mNPaBUIBHBIX MHOTOTPAaHHUKAX:
OKTasIp, TOJCKadAP U UKOCA3IP.

109. | CummeTpuss B NpPOCTPAHCTBE. DJINEMEHThl CUMMETPUHU MPABHIBHBIX
MHOTOTpaHHMKOB. CHMMeTpus B MPaBUIBHOM MHOTOIpaHHHKE:
CUMMETpHs NapajUlefieluneaa, CHUMMETPUS IPaBUIBHBIX IIPHU3M,
CUMMETpPHS MIPABUIBHOMN NMUPAMUIBI.

IIpakTHyeckoe 3aHATHE

110. | BerumcieHue 3J€MEHTOB MHOTOTPAaHHUKOB: pedpa, ANaroHau, yIJibl.

111. | Ilmomrams OOKOBOM MOBEPXHOCTH MPU3MBL.

Bbruncianth 60KOBOI MOBEPXHOCTH MTPU3MBI.

112. | Ilmomrame GOKOBOI MOBEPXHOCTH U IOJHOW OBEPXHOCTH MPSMOH
MPU3MBI, IUIONIA/Ib OCHOBAaHHH, TeopeMa 0 OOKOBOI MOBEPXHOCTH

BpluucnaTe maom@aan MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
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HIPSIMOU IIPU3MBIL.

MUPaMU/Ia), FTCOMETPUUCCKUX TEIl C IPUMEHEHUEM (HhOPMYIL.

113. [Tommaas 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH MPABIIHHOMN ITMPAMUAIIBL, BeluncnaTe miuom@aau MOBEPXHOCTH IPAaBUIBHOM HHpaMUIBL,
TeopeMa O IUIOMIAIN YCEeUeHHOW MUpaMUIbI. TeOMETPUUECKHX Tell C IPUMEHEHHuEM (hopMyJI.
114. | Cummertpus B NpaBUIBHOM MHOTOI'pPaHHUKE: CUMMETPUS
napajiesienunesa, CHUMMETpPHUS MPaBUIBHBIX IPHU3M, CHMMETpPHUs
MIPAaBUIBHON MUPAMUIBI.
2.3 | Bextopsl u 4/4 | Ypoxk
KOOP/IMHATEI B 115. | IlonsATHs: BekTOp B MPOCTPAHCTBE, HYJIEBOM BeKTOp, JAnuHa | OnepupoBaTh MOHATHAMHU: BEKTOp Ha IJIOCKOCTH U B
MIPOCTPAHCTBE.
pocTp HCHYJICBOI'O BCKTOpA, BEKTOPLI KOJUIMHEAPHBLIC, COHANPABJIICHHLIC U IIPOCTPAHCTBE; KOMILUIaHapHBIE BEKTOPBL. HpI/IBOI[I/ITL
TNPOTHBONOJIOKHO ~HATPAB/ICHHBIC BEKTOPHL. PaBEHCTBO BEKTOPOB. | ppumepsl (DMBHYECKHX BEKTOPHBIX BeNW4MH. OCBaHBaTh
JleficTBHS C BEKTOpaMU: CJIOXEHHE M BBIUUTAaHHE BEKTOPOB, CYMM2 | poapuia BBLITOTHEHHMA AeHCTBHH COKEHWS H BBIMHTAHHA
HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BekTopa Ha uyucio. CaoiicTea
. BEKTOPOB, YMHOXCHHSA BEKTOpa Ha 4HCIO. JlOKa3bIBaTh
CIOKEHUsI BEKTOpoB. CBOHCTBA YMHOXKEHHS BEKTOpa Ha YHCIO. N
IIPU3HAK KOMIUIAHApHOCTH TpEX BEKTOpOB. JloKa3bpIBaTh
IlonATne KoMIUTaHapHBIE BEKTOPHI. IIpHM3HAK KOMIUIAHAPHOCTH TpeEX 5 R
BekTOpoB. IlpaBwio mapammenenmumena. Teopema o pasnoxkenun | [COPEMY O PasiOXCHHH JIOOOTO BCKTOpA MO TpEM NaHHBIM
BEKTOpa TI0 TPEM HEKOMILTAHAPHBIM BEKTOPAM. HEKOMILTaHAPHBIM BEKTOPaM
116. | IlpsmoyrompHas cHUCTeMa KOOpAUHAT B MpocTpaHCTBe. KoopauHatel | BcmoMHHTE onmpenencHue CKanIpHOrO YMHOXKEHHS U €r0 CBOMCTBA.
BekTOpa. CBs3b MEXIy KOOPIAMHATAMH BEKTOPA W KOOPJWHATAMM | BLYMCIAT, C HOMOINBIO CKAIAPHOIO YMHOYKEHHs  JUIHHEI
TOYEK. YTOM Mexk /1y BeKTopaMH. CKaIApPHOE POU3BEACHHE BEKTOPOB. | BeKTOpOB, YIITBI MEKILY HUMH, yCTaHABIINBAT
HNEePIEHANKYISIPHOCTh BEKTOPOB.
IIpakTHYyeckoe 3aHATHE
117. | Onepauuu HajJ BEKTOpaMH, 3aJaHHBIMU B IPOCTPAHCTBE.
Bektopel B mpocTpancTBe. Omepanuu Haj BeKTopamMu. BekTopHoe
YMHOXEHHE BeKTOpOB. CBOICTBAa BEKTOPHOT'O YMHOXKEHHS.
118. | IIpssmoyronpHasi cucreMa KOoopAuHAaT B mpocTpaHcTBe. KoopauHaTsl
BekTOpa. Pasnoxenue BexTopa mo Gasucy. KoopauHaTHO-BEKTOpPHBII
METOJI IPH PELICHUH TeOMETPUIECKUX 3a/1ad.
2.4 | Tena BpanieHus 12/20 | Ypok
119. | Ilonsarus: uMIMHAPUYECKas: MOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, | CBOOOIHO OIIepUPOBATH MIOHATHUSIMHU: [IUTHHAPHYECKast
oOpasyromme MoBepxXHOCTeH. Tenma BpalleHWs: IWIIMHAP, KOHYC, | IOBEPXHOCTb,  IWIMHAP. M3ydaTb  cmocoObl  MONMydYeHHS
YCEUEHHBII KOHYC. IITHHAPUYECKOI MOBEPXHOCTH, IIMIMHAPA. [300paxars IUIHHAD
U €T0 CEYEHUs MIOCKOCTBIO.
120. | Ionstust: map, cdepa, chepraeckast IOBEPXHOCTS. CB00OHO ONIEpHPOBaTh NOHATUAMM: cdepa U map, UEHTpP, PAJuyc,

muamerp cdepsl u  mapa. DopmynupoBaTh  onpeeieHue
KacaTeJqbHON IUIOCKOCTH K cdepe. [loka3piBaTh TEOPEMBI O
CBOWCTBE U IMPU3HAKE KacaTeJbHOM IUIOCKOCTH. BpIBOAUTH
(dbopMyIy sl BRIYUACIICHUS IUIONIAIH chephl uepes paguyc ceps.
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121.

B3anmHoe pacnonoxxenue cdepbl M IUIOCKOCTH, KacaTelbHas
IUNIOCKOCTE K cdepe. M300paxkeHHe Ten BpalleHHs Ha IUIOCKOCTH.
PasBepTka nunuHapa u Konyca. CuMmMeTpus cepsl u mapa.

HccnenoBaTk B3aMMHOE PACIIONOKEHUE Chephl U ITIOCKOCTH.

122. | O6bem. O0bem mpusmbl. OCHOBHBIC CBOMCTBa 00beMOB Tell. Teopema | CBOOOMHO —oOmMEpUPOBaTh TMOHATHAMHU: O0BEM Tema, 00BEM
00 oObeme MPSAMOYTOIBHOTO MApAUICNENHNeaa U CIECTBAS U3 HEC. | mpsMOYroibHOro mMapasnenenunena. PopMyIHpoBaTh OCHOBHEIE
Obbem npsAMOt 1 HAKJOHHOM TPH3MBI. cBoiictBa  00BbEMOB.  JlokasbiBaTh  TeopeMy 00  00BEMe

MNpsIMOYTOJNIBHOTO  TMapajulefienumnena,  CIeACTBUS U3 Heg.
JlokaspIBaTh TeopeMy 00 00BEME HAKIIOHHOM MPU3MEI Ha MIpUMEpe
TPEYTOJIBHOM MPU3MBI U AJIS1 TPOU3BOJIHHON MTPU3MBI.

123. | Ilogobue B mpoctpancTBe. OTHOmEHHE OO0BEMOB, IUIOMIAJCH
MOBEpXHOCTeH  momoOHbIX  ¢uryp. IlpeoOpasoBanume momoowus,

TOMOTCTHS.

124. | IocTtpoeHue cedyeHU MHOTOIPAaHHUKOB U TEJ BPALLECHUS: Crpoutp cedenus. PemaTh crepeoMeTpuueckue 3ajadyd  Ha
CeYeHHUs WMIMHAPA (IapaiesbHo U NEPIEHAUKYIAPHO OCH), CEYEHHS | OKAa3aTENbCTBO MATEMATHMYECKMX  OTHONICHUH, HaXOXKICHUE
KOHYCa (HapaﬂﬂeﬂLHOC OCHOBAHHIO U TIPOXOJAIIEE 4Y€pe3 BeleH/IHy), TCOMCTPHUYCCKUX BCIHMYHMH (,Z[J'II/IH, YTIIOB, TUTOIIAJICH, 06”béMOB).
CCYCHU Luapa, METOABI HOCTpOCHI/I?[ CC‘IGHHﬁZ METOH CJICO0B, METO HCHOJ’ILSOB&TL HpI/I peH.ICHI/II/I CTGpCOMCTpI/I‘IeCKI/IX 3a71a4
BHyTpCHHCFO HpOCKTI/IpOBaHI/Iﬂ, METO HepeHoca CCKyH.[eﬁ IIJIOCKOCTH. HHaHI/IMCTpI/I‘IeCKI/IC (I)aKTLI U METOJBI. HpOBO}II/ITL JIOTUYECKU

KOPPEKTHBIE  JOKa3aTeJbHbIE PpACCYKICHHs NpU  PELICHUH

CTCPCOMCTPUYCCKUX 3aJ1a1.

IIpakTHyeckoe 3aHAITHE

125.

O6peM. O0beM HpPaMHUIHL.

JlokaspiBaTh TeopeMy: 00 00bEME mNHpaMuabl, (HOPMYIHPOBATH
cleAcTBUS W3 Hee: 00bEM yceu€HHOW mnHupaMuabl. BrBoIUTH
(opMyITy U BEIYHCIEHUS 00BEMOB YCEUEHHOH MUPAMUIBI

126.

O6beM. OO0BbeM IUIMHIPA U KOHYCA.

CB0OOOMHO OMEpPHUPOBaTH MOHATHUSAMH: OO0BEM Tena, IUIONIATh
noBepxHocTH. POPMyIHPOBaTH OCHOBHBIE CBOHCTBA 0OBEMOB.

Joka3pBaTh TeopeMbl: 00 00béMe IIIHHIPa; 00 00BEME KOHyca.
BeiBomuth  (opMyJBl Ui BBIYUCICHUS 00BbEMa yCEUEHHOTO

KOHYca.

127.

O0BeM 1mapa ¥ mapoBOTo CETMEHTA.

CB0OOIHO OTIEPUPOBATH MOHATHAMHE: [IAPOBON CETMEHT, MIAPOBOI
CJIOM, IIAPOBOM CEKTOP, OCHOBAHME U BBHICOTA CETMEHTA, OCHOBAHUE
¥ BBICOTA LIAPOBOTO CIIOs. BBIBOAUTH POPMYITBI [Tl HAXOXKICHUS
00BEMOB IIAPOBOTO CETMEHTA, MIAPOBOTO CEKTOpa, IUIOMIA K
cdepsl. JlokaseiBaTh TeOpeMy 00 00bEME 1mIapa.

128.

KOM6I/IHaLII/II/I TCJI BpalllCHUsI 1 MHOTOI'PAHHUKOB. HpI/ISMa, BIIMCaHHas

Pematp mpocThie 3amaun, B KOTOPHIX (HUIYPHUPYIOT KOMOMHAIMN
TeN BpallleHUs U MHOTOTPaHHUKOB. VICIOnb30BaTh NpU pPEIICHUU
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B LWJIMHJp, ONMCaHHAas oKoyo nminHapa. [lepecedenue cdepsl U mapa
¢ wiockocThio. Kacanwe mapa u cepsl ITOCKOCTHIO.

3aj1a4, CBSI3aHHBIX CO c(epoi U LIapoM, IIIaHUMETpHYecKue (GakThl
U METOJBI.

129. | KomOuHanmu Ten BpalleHHss W MHOrorpaHHukoB. [loHsTtue | Pemiath cTepeomerpuueckue 3aaud, CBSI3aHHBIE C TEJlaMH
MHOTOTPaHHHUKA, OMHCAHHOIO OKOJO cdepbl, chepsl, BIUCAHHON B | BPAIIEHHS,  MOCTPOCHHUEM  CEYEHMH  Ten  BpalleHUs, ¢
MHOTOTPaHHUK WIA TEJIO BPAILCHHUS. KOM6I/IHaHI/IﬂMI/I TCJI BpalllcHUA 1 MHOTOTPAHHUKOB.

130. | Ilnomame MOBEpXHOCTH NWJIMHIpA, KOHyca, IUomanb cepsl u ee | CBOOOAHO OMEPUPOBATH MOHATUSAMH: KOHHYECKAs IOBEPXHOCTD,
qacTen. KOHyC, YCEUCHHBIH KOHyC. M3yuyaTh CIOCOOBI MONydYeHHS

KOHHYECKOH ITOBEPXHOCTH, KOHyca. l300pakaTh KOHYyC H €ro
CEYEHHUs IUIOCKOCTBIO, IPOXOJAIIEeH yepe3 OCh, M IUIOCKOCTHIO,
NEPIECHIUKYIJISIPHOH K OCH.

131. | Ilnomame MOBEPXHOCTH NMJIMHIpPA, KOHYCa, IUIOIAAb Chepbl U ee
YyacTew.

132. | Pemienue 3ajayu Ha MJIOCKOCTH C UCITIOJIB30BAaHUEM CTEPEOMETPUIECKUX
METO/IOB.

133. Cedenns mapa, METOJIBI IIOCTPOCHUS CEUEHUI: METOA CIIeIoB, MeTo] | PemaTh cTepeoMeTpuuecKue 3ajaun, CBsA3aHHBIE €O cdepoll u
BHYTPEHHETO MPOEKTHPOBAHMS, METO/I [IEPEHOCA CEKYILIEH TIIOCKOCTH. | IIAPOM, HAXOXKIEHHEM ILIOIAnH chephl U e€ YacTel, MOCTPOEHHEM

ceueHuit cepsl U napa.

134. | Pemenue 3a1a4 Ha INIOCKOCTH C UCIIOJIb30BAaHHEM CTEPEOMETPHYECKUX | Pemars cTepeoMeTpuueckue 3a1adu, CBsi3aHHbIe ¢ 00bEMOM IIapa,
METOJIOB. IIapOBOTO CETMEHTA, IAPOBOTO CEKTOPA, IUIOMIAbI0 C(HEPHI.

2.5 | JIBuxkeHus B 4/2 | Ypoxk
poOCTpaHCcTBE 135. | JBwxkenus mnpoctpaHcTBa. OroOpaxkenus. J[BwkeHus n paBeHcTBO | CBOOOJHO ONMEpHpPOBATH MOHATHAMH: O0TOOpaKEHHE MPOCTPAHCTBA
¢uryp. OOwmwue cBoiicta jBwkeHnd. IlpeoGpasoBanust MOHOOMS. | Ha ceGs, ABIKEHHME IIPOCTPAHCTBA; IIEHTpANbHAs, OceBas M
lpsimast u cepa iinepa. 3epKalbHas CHMMETPHH, NApalUIeIbHBIA IIEPEHOC; PAaBEHCTBO M
nogobue ¢uryp. OnepupoBaTh NOHATHSIMHU: UpsiMas u cdepa
DOiinepa. BeImomHATh Tpeobpa3zoBaHus OO0
136. | Bunsl nBMKeHHI: MapaiebHBINA IEPeHOC, IEHTpalbHas cHMMETpHs, | Jloka3plBaTh yTBEP)KICHHS O TOM, YTO I[EHTpajbHAas, oceBas H

3epKaJIbHAsl CHMMETPHSI, TOBOPOT BOKPYT MPSIMOM.

3epKajbHas CUMMETpPUHU, NapaJUICNbHBIA MEPEHOC SBISIIOTCA

JABHMXXCHUAMMU.

HpaKTH‘ICCKOC 3aHATHE

137. | Ilpeobpa3oBanus nogo6wus. [Ipsmas u chepa Diinepa. PemaTth reomerpuyveckue 3aladdl C WCIOJB30BaHWEM IBM)KCHUH.
Hcnonb30BaTh Npu pelIeHUH 3a/1a4 JBUKESHHsSI TPOCTPAHCTBA U UX
CBOMCTBA.
Paznen 3. BeposiTHOCTb M CTATHCTHKA
3.1 | DaemeHTHI TEOpUH 10/4 | Ypok
BEPOATHOCTCH. 138. |Fpa(1), CBs3HBIA Tpad, myth B rpade: mukael U nenu. CremeHb | IlpeacTaBmarTe OOBEKTHI M CBA3M MEKAY HHMH C TIOMOUIBIO
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(BasieHTHOCTH) BepiuHbL. ['padbl Ha mIockocTh. JlepeBbs.

rpada, HaXOIUTh MyTH MEXIy BepuimHaMu rpada. Beigensats B
rpape menum u nuKIbl. CTPOUTH [EpeBO IO OIHCAHUIO
CIly4allHOT'O OIIbITAa, OIMCHIBATH CIIy4YailHble COOBITUS B
TepMUHaX AepeBa. Pemats 3agauu ¢ moMolbio rpados.

139. | IIpodeccuoHaILHO OPUEHTHUPOBAHHOE COJEpP:KaAHMeE: dJeMEHTapHble | BbplenaTe W ONUCHIBaTh clydailHble COOBITHS B
COOBITHS. BepostHocTh clIy4aiiHOro CcOOBITHA. Cnyyaiinple | Cily4aiHoM OIBITE. DopMyIHpOBaTh YCIOBHUS
SKCTIepMMEHTHI (OTBITEI) M CTydaiiHble COOBITHA. DleMeHTapHble | IPOBEACHHS ClydaiHOro ombita. HaxoxuTs BeposiTHOCTH
coObITHsl (Mcxonsl). BepositTHOoCTh ciyuaitHOro coObiTHs. biuzoctsb CcoOpITHIA B OIBITax ¢ PaBHOBO3MOXKHBIMH
YacTOTHl M BEPOATHOCTH  coObTHit. CiyuaifHple ompiTer ¢ | OYICMCHTApHBIMI HCXONaMH.

PaBHOBO3MOKHBIMH 3JI€MEHTAPHBIMHU COOBITHAMU.

140. | Omepamumn  Hax  COOBITHSAMHU: mepecedueHue,  oObeamHEHUE, | Vcmonp30BaTh AuarpamMmbl Jiinepa u BepOaIbHOE OMMMCAHNE
MIPOTUBOIIONOXHBIE ~ coObITusA.  Jmarpammer  Oifnepa. @Popmyna | coObITHII TpM BBHIMOJHEHMM ONEpanuil Halx COOBITHAMH.
CJIO’KEHUS BEPOSITHOCTEH. Pematp 3amadm, B TOM 9YHCIE C HCIIOJIB30BAHHEM JIEpeBa

CIly4JalHOTO OMbITA, (OPMYN CIOXKEHHS M YMHOXKCHHS
BEpPOSATHOCTEN

141. | YcioBHas BepOSITHOCTD. YmHo)keHue BeposTtHocTed. [lepeBo | Pemate 3amaum, B TOM 4Hclie C UCHOJB30BAaHUEM JepeBa

CITy4afHOTO 3KCIICPUMEHTA. CIly4alHOTO OIBITa W YMHOXCHHUS BeposATHOCTeH. Mcmomb3oBath
MIPaBWJIO YMHOXXCHUS, U3yUCHHBIE KOMOWHATOpHBIE (hOpMyIbl JUIs
MEPEYHCICHUS JJIEMEHTOB Pa3lUYHbIX MHOXECTB, B TOM YHCIE
3JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.

142. | BuHapHblii cinyyaiiHBIi omNBIT (MCHBITaHWE), ycnmex u Heydada. | [lomb3oBatbes Qopmysoit m TpeyrombHukoMm [lackans mis

HezaBucumele wucnelTanus. Cepust HE3aBHCHMBIX HCIBITAaHHHM 10
nepBoro ycmexa. IlepectaHoBku u akTopuan. YuCIo COYCTaHUI.
Tpeyrompauk [Tackans. @opmyna dSuaoma HeroToHa.

ompeneNeHusT Yuciaa codeTaHWid. [IpumeHATs  Qopmyiy
O6unoma HproToHa g TpeoOpa3oBaHMSA — BBIPAKECHHH.
Pa3OuBath  CHOXKHBIE  OKCHEPUMEHTBI Ha  OTIEIbHBIC
UCTbITaHKUA. PemaTh 3agauM Ha TOHCK BEpOSTHOCTEH
COOBITHI B CEpUH MCIBITAHUH 10 TIEPBOTO yCIIeXa U B CEPHAX

ucnelTaHui beprysn.

HpaRaneclcoe 3aHATHE

143.

YMHOKEHHe BeposTHOcTeH. JlepeBo ciryuaifHOTro aKcrepuMeHTa.2

144.

Cepust He3aBUCUMBIX HcnblTaHui bepHynmu. CioydaiHblif BBIOOD U3
KOHEYHON COBOKYITHOCTH.

Pa30uBath ci0KHBIE IKCHEPUMEHTHI Ha OTAEIBHBIC HCIBITAHUS.
Pemrate 3amauM Ha TIOMCK BepOSTHOCTEH CcOOBITHII B cepuu
HCIBITAaHUU 10 IEPBOIO YCIEXa U B CEpUSIX UCHbITaHUNM bepHysn,
a TaKKe B ONBITaX CO CIy4ailHBIM BHIOOPOM U3 KOHEYHOU
COBOKYIHOCTH C HCIIOJIb30BaHHEM KOMOMHATOPHBIX (DAaKTOB H
¢dbopMyn, B TOM 4UHCIE B XOJAE IPAKTHYECKOH paboTel C
MIPUMEHEHNEM CTaHAAPTHBIX (YHKITHH.
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3.2

JuckpeTHsle
ciydaiiHble
BEITMYUHBI

16/8

Ypok

145.

Cnyuaiinass Benu4uHa. Pacmpenenenue BeposiTHocTeil. Juarpamma
pacnpenenenus. Onepanuu HaJ CIy4YaiHBIMU BeIMYWHAMU. buHapHas
ciy4yaiiHasi BeJIMYMHA.

OcBauBaTh TOHATHS: ClydyailHas BeJIMYWHA, paclpeeNieHue,
TabIUIIa paclpeaesieHus, MarpaMma pacipeieeHus.

146. | CoBMecTHOE paclpeleneHue IBYX ciaydailHblx BennyuH. He3aBucumbie
ClTy4aiiHble BETUYUHBI.

147. | Jucnepcuss ¥ CTaHOApTHOE OTKIOHEHHWE CIOy4alHOW BennuuHbl | OcBauWBaTh MOHATHSA: AMCHEPCUS, CTaHIAPTHOE OTKIOHEHHE
(pactpenenenus). Jlucriepcusi OWHAPHOW CIIydyailHONW BEJIUYMHBL. | CIIydailHOMN BEJIMYUHBI. Haxoauts JIACTIEPCHUIO 1o
MareMaTHueckoe OXHMIaHHE TPOU3BEIACHUS M JAUCIEpPCHs CYMMBI | pacmpeneneHuro. M3ydare  cBoiictBa  aucmepcuu. [lo
HE3aBHCUMBIX CIIyYaiiHbIX BenuuuH. Jlucrepcuss W cTaHmapTHOE | M3y4eHHBIM (opMyrnaM HaXOIUTh AWUCIEPCUI0 OMHOMHAIBLHOTO
OTKJIOHEHHEe  OMHOMMANbHOTO  pacmpeneneHusd. Jlucmepcus U | pachperesieHHs, B TOM YHCIE B XOJ€ IPAKTUIECKOH paboThI
CTaHJapTHOE OTKIOHEHHE T€OMETPHYECKOTO PACIPEACTICHNUS.

148. | 3akon O6onpmmx yncen. HepaBencTBo UeOrmmeBa. Teopema UeOrimesa. | Pa3oupats JI0Ka3aTeIbCTBa TEOPEM. OcBauBatb
Teopema  bepnymmm.  BbIOOpOYHBIM ~ METOA  WCCIENOBAHMH. | BHIGOPOYHBIM METOJ HCCIENOBaHMiA, B TOM YHCIE B XOJE
BLI60p0HHLIe XapaKTCPUCTHUKH. OHeHHBaHI/Ie BECPOATHOCTHU CO6I)ITI/IH 10 HpaKTH‘ICCKOﬁ pa60TLI. OcBauBaTh MOHSTHUS: TeHepallbHas
BBIOOPOUYHBIM JaHHBIM. [IpoBepka MPOCTEHIIMX TUIOTE3 C MOMOIIBIO COBOKYIIHOCTh,  BBIOOpPKa, BBIOOPOYHOE  CpeaHee |
M3Y{CHHBIX PACIIPCACICHHUH. BBIOOpOYHAS  JMCTEpPCHS.  BBIMUCIAT  BBHIOGOPOYHBIE

XapaKTepUCTUKM M  Ha  UX  OCHOBE  OIICHHMBATh
XapaKTepUCTUKU T'eHEPaTbHON COBOKYITHOCTH.

149. | HempepsiBHBIE — ciiydaifHple  BedM4YMHbL. ~ DyHKIMA  MIOTHOCTH | 3HAKOMHUTBCA  HOHATHAMH:  HENpephIBHAsS  CloydaiHas
BEPOSTHOCTH paclpe/eneHus.. PaBHOMEpHOE paclpeleleHne W €ro | penpumna, HETIPEPBIBHOE  pacmlpeliesicHue, dyHKims
CBOHCTBA. IUIOTHOCTH BEpPOATHOCTH. HaXoouTh BEpOATHOCTH COOBITHH

0 IaHHOM (DYHKIMHU TJIOTHOCTH.

150. | ®yHKUMSA MIOTHOCTH BEPOSTHOCTH IOKA3aTEIBHOI'O M HOPMANbHOTO | 3HAKOMHUTBCA C IOHATHUSAMH: IIOKa3aTeJIbHOE paclpesieleHue,
pacnpenenenui. OyHKIMA IUIOTHOCTH BEPOATHOCTH IOKA3aTENLHOIO | HOPMAJbHOE PaclpeleseHue. BIensaTh M0 OMMCaHuI0 CllyYaiHbie
pacmpesienenus, (YHKIUs IUIOTHOCTH BEPOSTHOCTH HOPMANBHOTO | BeMuMHBI, paclpe/eleHHBle MO I0KA3aTelIbHOMY 3aKOHY, IIO
pacnpenenenus. @OyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAIBHOIO HOPMaJIbHOMY 3aKOHY.
pacnpeneneHusl.

151. | IlocmemoBaTeNPHOCTh OIMHOYHBIX HE3aBHUCUMBIX COOBITHHA. 3amadd, | BelaensiTb 1O ONMHCAHWIO CIyYaHOTO ONBITA  BEIHYHHEI,
IIPUBOAALINE K pacnpeneneHuto [lyaccona. pactnpeneneHHbIe 1o 3akoHy [lyaccoHa.

152. | KoBapuauusi AByx ciy4aiHbiXx BennunH. Koadduiment nuneitnoit | OcBauBaTh NOHATHSA: KoBapuauwus, koddduimeHT Koppensiuy,

koppemsauna. CoBMecTHbIE HAOMIONCHUS IBYX BeNW4nH. BbIOOpOUHBIi
ko3(ppunueHT Koppemsuuu. Paznuuame MeXmy JIMHEHHOH CBS3BIO U
IIPUYNHHO-CIICAACTBEHHON  CBs3bI0. JIMHEeWHast perpeccus, MeTo]
HaMMEHBIINX KBaJpaToB.

JIMHCHHAs 3aBHCHMOCTb. OLIGHI/IBaTL XapakTep CBA3UM MCKAY

CHyHaﬁHLIMH BCIMYMHAMHM, HUCXOJAd U3 NPpUPOABI JaHHBIX U
BBIYMCJICHHBIX  XAPAKTCPUCTHUK. Hcnons3oBath ArarpaMmbl
pacceuBanusa A I/1306pa)KCHI/I$I COBMCCTHOTO pacCCUBAHUSA
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JaHHBIX. Haxomute K03 QUIHEHTHI OCH JUarpaMMbl, B TOM YHUCIIE
B XOJe INPaKTHYCCKOH pabOTBl € NPHUMEHCHHUEM CTaHIApTHBIX
byHKIMHA.

IIpakTHyeckoe 3aHATHE

153.

IpodeccuoHaILHO OPMEHTHPOBAHHOE CO/IEPKAHME:
MIPUMEPBI pacIipeAeIeHHH, B TOM YHCIIe TEOMETPHIECKOE U
OMHOMHAIBHOE.

154.

MatemaTrueckoe OXHIaHuEe CIy4yalHOW BeJIHUYUHBI (paclpeneieHus]).
[IpumMepsl NpHUMEHEHUS MaTEeMaTHUYECKOTO OXHJIAHHS (CTpaxoBaHHE,
jotepes). MaTemMaTHueckoe OXKHAaHHE OMHApHOH  ciydaiHOI
BEJIUYMHBI. MaTeMaTu4ecKkoe 0XKMJAaHUE CYMMBI CIIy4alHbIX BEJIUYMH.
MaremaTideckoe OKHJaHWE T'€OMETPHYECKOT0 W OHHOMHAIIBHOTO
pacupeneneHui.

155.

321,[[3‘11/1, OPUBOAANINC K [TOKA3aTCIbHOMY paClIpeACICHUIO.

Pa30upars npuMepbl 3aja4, NPUBOIMX K IMOKA3aTeIbHOMY
pacrpe/eseHHIo U K HOPMaJTbHOMY pacipeeeHHIO.

Koncynpranus

156.

Koncynpramus nepes sK3aMeHOM

CaMocTosTenpHas pa60Ta

12

HOI[FOTOBKa K DK3aMCHY

144

— PaGora ¢ KOHCHeKTamMH, YYEOHOH W  CHCHHAIBHOU
SKOHOMHUYECKOH JsuTeparypoil (mo maparpadam, riiaBam
y4eOHBIX TTOCOOMIT, yKa3aHHBIM IPETIOIaBATENIEM).

— TlogroroBka K HpakTHYECKUM 3aHATHSM C HCHOJIBb30BaHUEM
METOIUYECKHX PEKOMEHIAIMH MNperoaBaTels, BbITOJHEHHE
u oopMIIeHHE PAKTUIECKUX PaboT.

— DBrimonHeHnue fOMaNIHUX 3a1aHKH 110 pa3eny.

— IIpumepnas TemaTnka JOMAITHUX 33aJaHUH MO pa3aeny:
Pemenne 3amady Ha HAXOXKICHHE IPOM3BOAHBIX (YHKIHHA
UCTIONB3Ys NpaBmia nuddepennupoBanus. Pemenue 3aqad Ha
HaxXOXJCHWE  MPOM3BONHBIX  OJJEMECHTApHBIX  (DYHKIHH.
Pemenne 3amad Ha HaXOXKAEHHE YITIOBOrO KOX(QHIHEHTa
KacatesbHOH K rpaduky ¢yHKnuu. Pemenwe 3amad Ha
COCTaBJICHUE YpaBHEHHs KacaTelbHOW K rpaduky (QyHKUIUH.
Pewrenue 3a1au Ha HaX0XKIEHUE MPOMEXYTKOB MOHOTOHHOCTH
byHKIMHA.

Pemenre 3amay Ha HaXOXJICHHE OSKCTPEMYMOB (DYHKIUMA.
Pemenne 3amay  Ha  HaXOXJICHHE  HAWOONBIIETO U
HauMeHblIero 3HadeHui ¢ynkuuu. MccnenoBanue (yHKIMA
IIPU TIOMOIIM TPOW3BOJHOM M MOCTpOEHHWE HX TIpaduKoB.
Pemenne 3amad Ha HaXOXIECHHE MEPBOOOPAa3HBIX (DYHKIHH.
Brruncienne nHTerpanoB. Pemenuwe 3amad Ha HaxoXKOEHHE
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IJIOLA/ICH KPUBOJIMHEHHBIX Tpalenui.

IMouck uHpOpPMAIMK IO TEME C UCIOJIb30BAaHUEM Pa3IUYHBIX
TEXHOJIOTHH MONCKa;

C6op, cucremarnzanys, U3ydeHne u opopMIICHHE MaTepraa,;
Bri6op (hopMmbI ipeacTaBIeHUS MaTepHaa: KOHCIIEKT,
Joknaz, pedepar, razera, scce, Ipe3eHTanus, Oykier, IUIaKar,
cxeMma, TabJInIa, CaiT u T.J.

IIpomesxxyTounas
aTTecTanus B popme
3K3aMeHa

Bcero:
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6. YCJIOBUA PEAVIMBALIUUA YYEBHOI'O IIPEIMETA
MATEMATHKA

6.1 MaTepuajibHO-TeXHUYeCKOe o0ecrieyeHue

B coorBerctBum ¢ TpedoBanmsivu PIOC COO k MaTepHaTbHO-TEXHUYECKOMY
ofecrieueHnI0 y4yeOHOro mpoiiecca yriyOJNeHHBI YpOBEHb Kypca MaTeMaTHUKU H3y4yaeTcs B
YCIIOBUSIX MPEAMETHOIO KaOMHETa MaTEMaTHKU.

[Iporpamma yue6Horo mpeamera OVYIIn.03 Martemaruka peanau3yercs B YriyOJIeHHOM
YPOBHE, B KOTOPOW HMEETCS] BO3MOXHOCTh OOECIEUUTh CBOOOIHBIA J0CTyrm B MHTEpHET BO
BpeMsl Y4eOHOT0 3aHATHUS U B IIEPUOJI BHEYUCOHOU JAesITeIbHOCTH 00yJaroIIuXCsl.

O6opynoBanue yueOHOro kabuHera:
— Paboune mecta Ha 25 oOyyaronuxcs
— ABTOMaTHU3MpOBaHHOE pabouee MECTO MPENoaaBaTes;
— HHrepakTuBHAsA NOCKA, IPOEKTOP, KPOHILITEHH;
— JlunensnoHHoe mporpaMmMHOe oOecriedeHre 00IIero Ha3HaYCHNUS;
— Bpixoa B rio0anbHyO CETh;
— MarnuTtHo-MapKepHas 10CKa;
— Crarudeckue, ITMHAMUYECKHUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbIC MOJICIIN;
— KOMIUIEKT TEXHUYECKOW TOKYMEHTAllUH, B TOM YHUCJIE MAclopTa Ha CPeACTBA
o0yueHus, THCTPYKIUH 110 UX UCIOJIB30BaHUIO U TEXHUKE 0€30MacHOCTH;
— KomrutekT yue0HO-MeTOIMIeCKOM TOKYMEHTAINY;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus iupoBeIix 00pa3oBaTEIbHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOJIMYECKHUE MTOCOOUS IO MATEMATHKE;

6.2 UndopmannonHoe odecnevyeHne peajasu3amun NPporpamMmbl

B Oubnmoreunsiii ¢GoHA BXOAAT y4eOHUKH U3 (eAepaibHOTO MEPeyHs Y4EeOHHKOB,
JOTIYIIEHHBIX K UCHOJIB30BAHUIO TIPU pean3allii UMEIOIINUX FOCYapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNBbHBIX MPOTPaMM HAYaJbHOTO OOIIEr0, OCHOBHOTO OOIIEro, cpemHero oOmIero
o0pa3oBaHUsl OpraHU3alMsAMU, OCYIIECTBISIOUIMMU 00pa3oBaTeNbHYIO JCSITENbHOCTh U
YCTAHOBJICHHS MPEACIHLHOTO CPOKA MCIIOIH30BAHUS HCKIIFOUCHHBIX YYCOHHKOB, YTBEPIKICHHOTO
npukazoM Munnpocsemenus Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHIOCTE
Poccun 01.11.2022 N 70799).

Crynentam  Komnemxa  obecrieden  goctynma Kk  ydebnukam  OBC  Jlawb
(https://e.lanbook.com/)  (komrekmum  "®ITY. 10-11 w1  UWsn-Bo  «lIpocBemieHue».
O61eo0Opa3oBaTeNbHbIE IPEAMETHI).

B o0pazoBarenbHOM IpoLECCEe UCTIONB3YIOTCS 3JEKTPOHHBIE 00pa30BaTEIIbHBIE PECYPCHI
u3 (QenepalbHOTO TMEpeuHs dSJIEKTPOHHBIX O00pa3oBaTENbHBIX PECYpCOB, MTOIMYIIEHHBIX K
UCIIOJB30BAHUIO  TIPU  peaM3alliii  UMEIONIMX  TOCYJAApCTBEHHYIO  aKKPEIUTAIUIO
0o0pa3oBaTeNbHbIX MPOTrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero oOIero
oOpa3zoBaHus, YTBEpXkKJACHHOro mnpukazom Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHBI€ HCTOYHHKH:
1. bammakoB M.M. Marematuka: y4eOHUK [l CTYJIEHTOB YUYPEKICHUH CpeIHEro

npodeccnoHaibHOTO  OOpa3oBanmsi, 1-¢ w3manme: OOMECTBO ¢  OTPaHUYCHHOM
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3ATEIBCKUM IEHTP «AKageMus», 2022r.
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bamvakoB M.U. Marematuka. 3amaunuk: ydeOHOe mocoOue s CTYIEHTOB CPEIHEro
npodeccuoHaibHOTO  OOpa3oBanmsi. 1-¢  w3mamme: OOMECTBO ¢ OTpaHUYCHHOMN
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3ATEIBCKUM IEHTP «AKageMus», 2022r.

DJIeKTPOHHbIE 00pa30BaTeJIbHbIC PeCYPChl

Bepositnocts u cratuctuka 10. B D0P BI10 mnpencraBimeno 8 wmonyneit nHa 34
akajieMuueckux yaca. O0umii nepedenp Moayseil: [IpeacraBnenue JaHHBIX U OMMCaTENIbHAS
craructuka; CirydaiiHple OMBITHI U CIydailHble COOBITHS, ONBITBI C PaBHOBO3MOXKHBIMHU
3JIEMEHTAapHbBIMM  ucxoaamu; Ormnepauuu HaJ COOBITUAMH, CJIOXEHHE BEpPOSITHOCTEH;
VYcioBHas BEpPOSITHOCTh, JEPEBO CIy4yailHOrO OIbITa, (GopMmysa IOJHOM BEpPOATHOCTH U
HE3aBUCHUMOCTb COOBITHH; OieMeHThl KoMOMHaTopuku; CepuM IOCIEI0BATENbHBIX
ucnbiTannii; CrydaifHple BeNWYMHBI M pactpenaeneHus; OO000IIeHne W CHCTEeMaTHU3alus
Kypca BepostHocTd U ctatuctuku 10 kinacca. OOO "CBEPOBPA30OBAHUE".

Beposithocts u cratuctuka 11. B D0P BIl1 mnpencraBimeno 8 wmonyneit nHa 34
akajgemMuueckux yaca. O0muil nepeueHb Moayseil: MatemaTiueckoe 0XKMJIaHue CIydaitHOn
BEIMYUHEI; J[McTiepcus U CTaHAapTHOE OTKIOHECHUE CITyJaiiHOW BETUYHHBI; 3aKOH OOJBIINX
gyrucen;  HempepoiBHbIe — ciiydaiiHble — BenwuuHbl  (pacmpenenenus).  HopmanbHoe
pacupenenenue; OO0OOIMICHHE W CHCTEMATH3AlHs: TPEJCTABIICHUE TaHHBIX U CTaTHCTHKAQ,
O6o0mmene W cucTeMaTu3alus: MHOXECTBa, KoMmOuHartopuka, rpadbr; OO0oOImeHHE U
CUCTEMAaTH3aIMsl: COOBITHS U UX BEpOSITHOCTH; OOOOIICHIE U CHCTEMATH3AIUS: CITydaiiHbIC
BennuuHsbl U pacnpeaenenus. OO0 "CBEPOBPA3OBAHUE".
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