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1 MACHOPT PABOYEM ITPOIr'PAMMBI YYEBHOTI'O ITIPEJMETA
MATEMATHUKA
1.1 Obs1acTh NpUMEHeHNsI POrPaMMbl

Peanuszamust cpennero obmero obpaszoBanusi B mpenenax OIl CIIO mo mporpamme
MOJATOTOBKH CIEIMAIMCTOB CpeAHero 3BeHa Mo crnenuainbHocTH 15.02.10 MexarpoHuka u
MobunpHas poboTtorexHuka(mo orpacisiMm) B coorBerctBunu ¢ ®I'OC CIIO mno crenuanbHOCTH
15.02.10 mexaTpoHHKa 1 MOOHMIIbBHASI pOOOTOTEXHHUKA(TIO OTPACIISIM) c y4ETOM
tpeboBanuit ®I'OC cpeanero obmiero odbpasosanusi, yreepkaeHHoro [Ipukazom MunoOpHayku
Poccun ot 17.05.2012r. Ne 413(B pen. npukazoB Muno6prayku Poccun ot 27.12.2023 Nel1028 u
¢denepanbHOil oOpazoBarenbHO mporpammbsl CIIO, yTBepkaeHHOM mnpukazoM MuHOOpHAYKH
Poccun ot 18.05.2023 Ne371).

1.2 Oo0mast xapakTepucTUKa y4eOHOro npeamera MaremaTuka

MartemMmartuka CIIYKUT OIMOPHBIM NPECAMETOM Ui U3YUYCHHA CMCKHBIX NUCHUILINH, a B
KH3HH TI0CJIC MIKOJIBI peasibHOW HEOOXOMMOCTHIO CTAHOBUTCSI HENPEPHIBHOE 00pa30BaHHE, YTO
TpeOyeT TOJHOLEHHOW 0a30BOi 00IIe00pa3oBaTeIbHONW IMOATOTOBKH, B TOM 4YHCIIE U
MaTeMaTH4ecKol. DTO OOyCIIOBIEHO TE€M, YTO B HAIIU JHU PACTET UYMCIO CHEIHATbHOCTEH,
CBA3aHHBIX C HCIIOCPCACTBCHHBIM IPHUMCHCHUCM MATCMATHUKU: U B C(bepe O9KOHOMHUKH, U B
Ou3Hece, ¥ B TEXHOJIOTUYECKUX OOJIACTSX, U JJaKe B T'yMaHUTApHBIX cdepax. Takum oOpazom,
Kpyr O6y'-IaIOHII/IXC$I, AJI KOTOPBIX MAaTCMAaTUKA CTAHOBUTCA 3HAYMMBIM IMTPEAMETOM, CYIIECTBECHHO
pacumpsieTcs.

HpaKTI/I‘-IGCKaH IIOJICBHOCTHh MaTEMAaTHUKHN O6yCJIOBJI€Ha TEM, UTO ee MpeaAMETOM ABJIAKOTCA
(byHIaMEHTaJIbHBIC CTPYKTYPBI HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJINYCCTBEHHBIC
OTHOLICHUA OT HpOCTef/'IIIII/IX, YCBauMBAa€MbIX B HCHOCPECACTBCHHOM OIIBITE, OO0 AOCTATOYHO
CJIO’KHBIX, HEOOXOJIUMBIX ISl Pa3BUTHS HAYYHBIX M TEXHOJIOTMYECKHX HIeH. be3 KOHKpEeTHBIX
MaTeMaTUUECKUX 3HAHUU 3aTPYAHCHO IMOHWMAHUC IMPUHIIUIIOB YCTpOfICTBa 1 HUCIIOJIB30BaHUA
COBPEMEHHOW TEXHUKH, BOCHPUATHE H WHTEpPHpETAls pPa3HOOOpa3HOH  COIHAIBHOM,
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HSKOHOMUYECKOM, MoIuTHYeCKON nHpopmanmu, ManodPpQPeKTuBHA MOBCEIHEBHAS MpaKTUUYeCcKas
nesaTenbHOCTh. KaXk1oMy uenoBeKy B CBOEH )KU3HU MPUXOUTCS BHIIOTHITH JOCTATOYHO CJIOKHBIE
pacuéThl U COCTABJIATh HECIOXKHBIE AITOPUTMbI, HAXOAUTH HYyXHbIe (OPMYJIbI U IPUMEHAThH UX,
BJAJIeTh NPAKTUYECKUMU TNPUEMAMU TEOMETPUUYECKUX H3MEPEHHUH W MOCTPOCHHM, YUTATh
nH(pOpMaLMIO, TPEICTABICHHYI0 B BUAY TaOlWIl, AMArpaMM U TpauKOB, XKUTh B YCIOBHUAX
HEOIPEeeIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep ciaydaHbIX cOObITUH. OHOBPEMEHHO
¢ pacmupeHueM chep NpUMEHEHHUST MaTEMAaTUKH B COBPEMEHHOM 00IIecTBe BCE 0oJiee BaKHBIM
CTaHOBHUTCS MaTEMaTUYECKHI CTUIIb MBILIUICHUS, TPOSIBIISIOLINICS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B nmporiecce n3yueHuss MaTeMaTUKH B apceHas IpUEMOB U METO/I0B MBIIIIJICHHS YETIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIMS M JIEAyKUUs, 0000IIeHHe U KOHKpETHU3aLus,
aHaJIU3 U CUHTE3, Kiaccuukaus U cucreMaTusanus, abctparupoanue u aHanorus. OObeKTb
MaTEeMaTHYECKUX YMO3aKIIOUCHH, MpaBuUia WX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaHHU3M
JIOTUYECKUX TIOCTPOCHUH, CITIOCOOCTBYIOT BRIpaOOTKE yMEHUsT (OPMYITUPOBATH, 00OCHOBBIBAThH U
JIOKa3bIBaTh CYXXICHHsS, TEM CaMbIM pa3BUBAIOT JIOTUYECKOE MbIIUICHHE. Marematuke
MPUHAUICKUT BeAyllas pojib B (POPMUPOBAHUM AITOPUTMUYECKOW KOMIIOHEHTHI MBILIUICHUS U
BOCIIUTAaHUM YMEHUH JeWCTBOBAThH MO 33/laHHBIM aJITOPUTMaM, COBEPLICHCTBOBATh M3BECTHBIE U
KOHCTpYyUpOBaTh HOBbIE. B mpoliecce pemeHus 3a1ady — OCHOBHOM y4eOHOW JesiTeIbHOCTH Ha
ypOoKax MaTeMaTHKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKJIaJHAs CTOPOHBI MbluieHUs. O0yueHue
MaTeMaTHUKe MaéT BO3MOXKHOCTh pa3BHBATh y OOYYAOIIUXCS TOYHYIO, PAIMOHAIBHYIO W
MHPOPMATUBHYIO pPe4b, YMEHHE OTOMpaTh Haubosee MOAXOAIINE A3bIKOBBIE, CUMBOJINYECKHE,
rpaduUecKue CpeACTBa JUISI BBIPAKEHHS CYXISCHHA W HArJIHOTO WX MPEICTaBICHHUS.
Heo6x0oauMbIM KOMITIOHEHTOM 00111e# KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUHU  SBJIsIETCs  oO1iee
3HaKOMCTBO C METOJaMH TIO3HAHUS JCHCTBUTEIHLHOCTH,



MIpeJICTaBICHUE O MpeIMEeTe U METOJE MaTeMAaTUKH, €r0 OTJIMYUS OT METO/0B €CTECTBEHHBIX U
IYMaHHUTapHbIX HayK, 00 OCOOEHHOCTSX NMPUMEHEHUs MaTeMaTHKH JJS PELIeHHUs HAayYHBIX U
NPUKIAIHBIX 3a1ad. Takum oOpa3oM, MareMaTH4YecKoe 00pa3oBaHME BHOCUT CBOWM BKJaja B
¢dopmupoBaHue oOmIed KyJbTyphl 4YelloBeKka. [3ydeHune MaTeMaTHKH CIIOCOOCTBYET
ACTETUYECKOMY BOCIHUTAHHUIO YEJIOBEKA, MOHUMAaHHWIO KPacoTbl M HU3AIIECTBA MaTEeMaTHYECKUX
paccyXJIeHUI, BOCIPUATUIO T€OMETPUUYECKHX (POPM, YCBOSHHIO UJIEH CUMMETPHH.

1.3 Lenn n3yyenust yuedHoro npeamera Maremarnka

[IpuoputeTHBIMH  LEJASIMH  OOy4YeHHs] MaTeMaTuke SBISIOTCSA:  (OpMUpOBaHUE
HEHTPAIbHBIX MaTeMAaTUYEeCKUX TMOHATUH (YHMCIO, BeJIMYMHA, TeoMeTpuyeckas Gurypa,
MepPEeMEHHas1, BEPOSITHOCTh, (DYHKITHUS), 00ECIIEUNBAIOIINX IPEEMCTBEHHOCTh M MIEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro oOpa3oBaHMs 00yYarOIMXCs; MOIBEIEHUE 00YUYaOIMXCs Ha JOCTYITHOM JUIsS
HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3M MAaTEMaTUKH M OKPYXalOLIEro MHpa, MOHUMaHUE
MaTEeMaTUKU KaK YacTH OOLIell KyJbTypbl UEJIOBEUYECTBA; Pa3BUTHE MHTEUIEKTYalbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH 00ydYaromuxcs, MO3HABATENbHOM aKTUBHOCTHU, HCCIEI0BATEIbCKUX
YMEHUH, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K H3YyYCHHI0O MaTeMaTHKH; (HOpMHUpPOBAHHE
(GYHKIIMOHATTBHOM MAaTeMaTU4YeCKOW TpaMOTHOCTU: YMEHHUS pAaclo3HaBaThb MaTeMaTUYEeCKUE
aCIeKThl B pEAJIbHbIX XU3HEHHBIX CUTYyalUsAX U MPU U3YUYEHUU APYTUX YUYEOHBIX IMPEIMETOB,
MIPOSIBIICHUS] 3aBUCUMOCTEH U 3aKOHOMEpHOCTEeH, (hOpMyIHpOBaTh UX Ha S3bIKE MATEMATUKH U
CO3/1aBaThb MAaTEMaTUYECKUE MOJENH, MPUMEHSITh OCBOCHHBI MaTEMaTHUUECKUW ammapar Juis
peuieHusl MpakTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBATh M OLICHUBATh IOJYYEHHBIE
pE3yJIbTATHI.

14 MecTto yueoHnoro npeamera Marematuka B cTpykrype IIIICC3:

VYueOuplii npeanmer MaTtemaTnka SBISETCS Y4YEOHBIM MpeIMETOM 00s3aTeNbHOM
npeameTHoi obnactu «Marematrka u uHpopmarukay GI'OC cpeanero obmiero oOpa3oBaHUsL.

B yueonom mrane IIICC3 yueOnsiii npenmer OVYI1.04 MartemaTnka BXOJHWT B COCTaB
o0mux o0meo0pa3oBaTeNbHBIX Y4YEOHBIX MPEIMETOB, (OPMHUPYEMBIX U3 00s3aTeNbHBIX
npeameTHbIx obnacreld ®I'OC cpennero obmero odbpazoanus. [Ipu 3ToM H3ydeHune npeaMera
IPeIyCMOTPEHO Ha MPOGUILHOM YpOBHE M HANpaBIEHO Ha JOCTHKEHHE JMYHOCTHBIX W
MeTanpeIMETHBIX PE3yJIbTaTOB 00yUEHUSs, BHITIOTHEHHE TPeOOBaHUM K PEAMETHBIM pe3yJibTaTaM
o0ydeHusl.



2 IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEIMETA
MATEMATUKA

JIMUHOCTHBIE PE3YJIBTATBI

B pesynbraTe M3ydyeHHs MaTeMaTUKUA Ha YPOBHE CpPEIHEro o0Iiero o0pa3oBaHUS y
oOyuatorerocst OyayT chOpMUPOBAHBI CIEAYIONINE JIUMYHOCTHBIC PE3YJIbTATHI:

1) rpaxkmaHCKOro  BOCHUTAHUSA:  C(HOPMUPOBAHHOCTH  TPAKMTAHCKOH  MO3UIUH
00y4Yaromerocsi Kak akKTUBHOTO M OTBETCTBEHHOT'O UIEHA POCCHUHCKOTO OOIIeCTBa, OCO3HAHHE
CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBaXKCHUE 3aKOHA U MTPABOMOPSJIKA; IPUHSITHE
TPAIUITMOHHBIX HAITMOHAIBHBIX, OOICUYEITIOBEYECKUX TYMAHUCTHUECKUX U IEMOKPATHIECKUX
LIEHHOCTEN; TOTOBHOCTH POTHUBOCTOSTH MIC0JIOTUH IKCTPEMHU3Ma, HallHOHAIU3Ma, KceHopoOuH,
JUCKPUMHUHALIMY 110 COI[UAIbHBIM, PEIMTUO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax Tpa)XIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYTIPABIECHUH B 00111€00pa30BaTEIbHON OPTaHU3alUU U IETCKO-IOHOIIECKUX
OpraHu3alMsIX; YMEHHUE B3aUMOCHCTBOBATh C COLIMAIbHBIMUA HHCTUTYTAMHU B COOTBETCTBUH C MX
GYHKIIUSMU ¥ Ha3HAUYEHHUEM; TOTOBHOCTh K TYMAaHUTAPHOUN U BOJIOHTEPCKON AESITETLHOCTH;

2) TaTPpUOTHYECKOTO BOCIHUTAHMS: OCO3HAHHE C(HOPMHUPOBAHHOCTH POCCHMCKOM
IFPAKJAHCKOW MJAEHTHUYHOCTH, MAaTPpUOTH3Ma, YBAXKEHHUS K CBOEMY Hapoly, 4YyBCTBa
OTBETCTBEHHOCTH nepe PonHoM, ropocTH 3a CBOM Kpaii, CBOX0 PoanHy, CBOM SI3bIK U KYJIBTYpY,
MPOILJIOE M HACTOSAIee MHOIOHAILMOHAIBHOIO Hapoaa PoccuM; IIEHHOCTHOE OTHOILIEHHE K
roCyJJapCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U MIPUPOJTHOMY HACIEIUIO,

MaMsSITHUKaM, TpaJuluusaM HapoaoB Poccuu, noctuxenusiMm Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPY/E; UachHas yOexKAeHHOCTh, TOTOBHOCTh K CIy>KeHMIO U 3amuTte OTeuecTna,
OTBETCTBEHHOCTb 32 €T0 CYIh0Y;

3) TyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS: OCO3HAHUE AYXOBHBIX IIEHHOCTEH POCCUHCKOTO
Hapoja; cOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3TUYECKOTO MOBEJIEHUS; CIIOCOOHOCTH
OLICHMBATh CUTYAllMI0 M IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMbI M LIEHHOCTH; OCO3HAaHUE JIMYHOTO BKJIa/Ja B MOCTPOCHUE YCTONYMBOTO
OyIylIero; OTBETCTBEHHOE OTHOIICHHWE K CBOUM POJUTENSIM W (WJIH) IPYTHUM 4YJ€HaM CEMbH,
CO3JIaHHMI0 CEMBH HAa OCHOBE OCO3HAHHOTO MPUHATUSA UEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUHU
C TpaauuusMu HapoaoB Poccuu;

4) 3CTETHYECKOTO BOCTIMTAHUS: DCTETHUECKOE OTHOIIIEHHUE K MUPY, BKIIFOYAsi 9CTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/ia M OOLIECTBEHHBIX OTHOIICHUIA;
CIOCOOHOCTH BOCIIPUHHMMATH PA3IMYHbIE BUIBI UCKYCCTBA, TPAAUIMHU U TBOPUECTBO CBOETO U
AIpyTUX HapOJOB, OIIYIIAaTh AMOLMOHAIBHOE BO3JEHCTBUE MCKYCCTBA; yOEKIECHHOCTH B
3HAYUMOCTH AJIs TUYHOCTH U OOIIeCTBa OTEUECTBEHHOTO U MUPOBOT'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAJIULUNA U HAPOJHOTO TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPAXKEHUIO B
Pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIIATh KA4€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuueckoro BocUTaHus: CHOPMUPOBAHHOCTH 370POBOTO M Oe30macHOro odpasa
KU3HU, OTBETCTBCHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO; TOTPEOHOCTh B (U3HUYECKOM
COBEPIIICHCTBOBAHUH, 3aHATHSIX CIOPTHUBHO-O3J0POBUTEIBHON JCSITEIBHOCTBbIO; AKTHBHOE
HETIPUSATHE BPEIHBIX MPUBBIYEK U MHBIX (HOPM MPUUNHEHUS Bpesia GU3UIECKOMY H
MICUXUYECKOMY 310POBBIO;

6) TPYAOBOTO BOCHUTAHHS: TOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH MacTEepCTBa,
TPYJOJO0UE; TOTOBHOCTb K aKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOM UM  COLMAJIbHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEJIbHO BBITIOJHATH
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TaKylo JAeITeIbHOCTh; MHTEPEC K Pa3INuHbIM chepaM mpodhecCHoHaNbHOM AeSITENbHOCTH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieli mpodeccuu | peanu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IIJIaHBl; TOTOBHOCTh W CIOCOOHOCTh K 0Opa3oBaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HH;

7) 9KOJOTUYECKOT0 BOCIHTAHUS: CPOPMUPOBAHHOCTH IKOJOTHYCCKOU KYJIBTYPHI,
MMOHUMAHWE BJIUSHUSA COIHATBHO-IKOHOMHUYECKUX TIPOIECCOB HA COCTOSHUE NPHUPOAHOU U
COLMAIbHOW  Cpelbl, OCO3HaHWE TIJ00AJBbHOIO  XapakTepa SKOJIOTMYECKHX  MpolIieM;
IJIAHUPOBAHUE U OCYIIECTBICHHUE ICUCTBUM B OKPY>KAIOIIEH Cpelie Ha OCHOBE 3HAHUS LIeJIeH
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA; aKTUBHOE HEMPUITHE ACHCTBHIA, MPUHOCIIIUX BpPE.
OKpY’Karolllel cpejie; yMeHHe MPOrHO3UPOBATh HEOIArOMPHUATHBIC YKOJIOTHYECKUE TTOCTIEACTBUS
MpeANpUHUMAeMbIX JCMCTBHM, NpPENOTBpallaTh HX; PACIIUPEHHE OMbITA JESATEIbHOCTH
AKOJIOTUYECKON HAINPaBJICHHOCTH;

8) LEHHOCTH HAYYHOTO TIO3HAHHSA: C(HOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKW M OOINECTBEHHOW TMPaKTHKH,
OCHOBAaHHOTO Ha JHAJIOT€ KYJbTYp, CIOCOOCTBYIONIEIO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MHpPE; COBEPILIEHCTBOBAHHE S3bIKOBOM U YUTATEIHCKOM KyIbTYPbI KaK CpeACTBa
B3aMMOJICHCTBUS MEXAy JIOABMH M TIO3HAHHWS MHpa; OCO3HAHME I[EHHOCTH HAy4YHOM
NEeSTebHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO M HCCIEAOBATEIbCKYIO IESATEIbHOCTD
WHJUBU]IyalIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATBI

B pesynbraTte OCBOEHUS TPOTpaMMBbI [0 MAaTEMaTHKE Ha YPOBHE OCHOBHOTIO OOIIETO
oOpazoBanmsi y oOyuwaromerocss OyayT chopMHpOBaHBI MeTalpeIMETHBIE PEe3yIbTaThI,
XapaKTEePU3YIOUIMECs  OBJIAJICHUEM  YHHBEPCAIbHBIMA  TO3HABATEIBHBIMU  JIEUCTBHIMH,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH JIEUCTBUSIMH W YHHUBEPCAJIBHBIMU PETYISTUBHBIMU
nevictBusmu. [lo3HaBaTeIbHBIC YHUBEPCATbHBIC YUeOHBIC TEHCTBHUS.

OBjageHne yHHBEPCAJbHBIMH MO3HABATEIbHBIMH /1€l CTBHSIMM:

a) 0a30BBIC JJOTMYECKHE IEHCTBHSA: CAMOCTOSTEIHHO (DOPMYITUPOBATh U AKTYaJIN3UPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTaHABIMBATh CYHICCTBEHHBIH MpPH3HAK WA
OCHOBAHUA JIs1 CpaBHCHMUA, KJ'IaCCI/I(i)I/IKaIII/II/I u O606HI€HI/I$[; ONpCACIIATh LCIIN ACATCIIBHOCTH,
3a7aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHKECHUS; BBIABIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS
B PaCCMaTPUBACMBIX SIBICHHUSAX; BHOCUTh KOPPEKTHBHI B ICSTEIbHOCTD, OLIEHUBATH COOTBETCTBHUE
pE3yNbTaToOB IIESIM, OLIEHMBATH PUCKU IIOCIIEACTBHH JESTENbHOCTH; pa3BUBATh KPEATHBHOE
MBILUIEHUE [IPU PELICHUN )KU3HEHHBIX NTPO0OIIeM;

0) 0a3oBBIE  HWCCIIEAOBATENIbCKME  JEHCTBUSA:  BIAAECTh  HABBIKAMH y4eOHO-
HCCIIEI0BATENIBCKOM U IPOEKTHON JIESITENbHOCTH, HABBIKAMH Pa3pelIeHus MpooIeM; CiocoOHOCTh
U TOTOBHOCTH K CaMOCTOATCIbHOMY TIIOMCKY MCTOAOB PCIICHHUA TMPAKTHYCCKUX 3ajay,
NPUMEHEHHIO Pa3JINYHBIX METOZOB MO3HAHMS; OBJIAICHUE BUAAMH JISTEIBHOCTH T10 TIOTyYSHHIO
HOBOT'O 3HAHMS, €T0 MHTEPIIPETAlrH, MPeoOPa30BaHUIO M MIPUMEHEHHIO B PA3JIUYHBIX y4eOHBIX
CUTYyallMsIX, B TOM YHCJE NPH CO3/IaHUM yYeOHBIX M COLMAIBHBIX MPOEKTOB; (HOPMHUPOBAHHE
HAY4YHOT'O TUIA MBILIUICHUS, BIaJeHHE HAYYHOM TEpMHUHOJOIMEH, KIIOYEBBIMH MOHATHUSAMH U
METOAAaMH; CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIbHON EATEILHOCTH
N ) KU3HCHHBIX CUTYAlUAX; BBIABIIATH IPUIUMHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATh 3a/1avy,
BbIIBUI'aTb THUIIOTE3y €€ PpCHICHUA, HAXOAUTb AaprymMeHTbl OJId O0Ka3aTCjIbCTBa CBOUX
YTBEPXKACHUM, 3a7aBaTh [TapaMeTPbl U KPUTEPUU PELICHUS; aHAIM3UPOBATh MOJIYYEHHBIE B XOJI€
peLIeHNUS 3a1a4 pe3yIbTaThl, KPUTUYECKH OIIEHUBATH X
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JOCTOBEPHOCTb, IPOrHO3MPOBaTh HM3MEHEHHE B HOBBIX YCIIOBHUAX; [aBaTb OLEHKY HOBBIM
CUTYyallUsM, OLCHMBATh NPUOOPETEHHBIN OMNBIT; pa3pabaThiBaTh IUIAH PELICHHs MPOOJEMBI C
Y4ETOM aHajlIM3a HMEIOLUXCS MaTepUalbHbIX M HEMAaTEPHUAJbHBIX PECYPCOB; OCYIIECTBIATH
IIEJICHANPABJICHHBIA MOUCK IEPEHOCa CPEICTB M CIIOCOOOB ACUCTBUS B MPO(PECCHOHATBHYIO
Cpelly; YMETb II€pEHOCHUTh 3HaHMs B I[I03HABATEIbHYIO M IPAKTHYECKYI0 00JIacTH
KHU3HEACSITEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS M3 pPa3HbIX MPEIMETHBIX o00JacTeil;
BBIJIBUI'aTh HOBBIE MJIEH, NIpeIaraTb OPUrMHAIbHbBIC TIOAXO0/Ibl U PELICHUS; CTaBUTh IPOOJIEMBI U
3aJ1a4y, JOIyCKAIOIUE AIbTEPHATUBHBIC PEIICHHUS;

B) pabora ¢ nHpopManuei: BiIaleTh HaBbIKaMU MOJy4YeHHUs UH(OPMAIMKY U3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYLIECTBIATH IIOUCK, aHaln3, CHUCTEMATHU3AaLMI0 U
MHTEpHpeTannio HHPOpMALUK PAa3TUYHBIX BUIOB U (JOPM NpEeACTaBICHUS; CO3/1aBaTh TEKCTHI B
pa3NUYHBIX (opMarax C y4eToM Ha3zHaueHHUs MHPOPMALUU W LEJNEeBOH ayauTOpuu, BbIOMpas
ONTUMANbHYI0 (OpMY TpPEACTaBICHHWS ¥  BU3yalW3allMH; OLEHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh HWH(OpPMAIMH, €€ COOTBETCTBHUE NPAaBOBBIM W MOPAIBHO-ITHUYECKUM HOPMAaM;
UCIIOJIb30BaTh CPEICTBa MH(OPMALMOHHBIX U KOMMYHMKAIIMOHHBIX TEXHOJOTHH B pelIeHUuU
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX M OpraHM3allMOHHBIX 3aJad C COOJIOAECHHUEM TpeOOBaHMM
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TMI'MEHBI, PECypcoCcOepeKeHUs], IPABOBBIX U ATUYECKHUX
HOpPM, HOpM HMH(OpMaIMOHHONW 0€30MacHOCTH; BJaJleTh HAaBbIKAMM PACIO3HABaHMS U 3aILUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30MaCHOCTH JINYHOCTH.

OgnajgeHne yHuBepcaabHbIMM KOMMYHHUKATHBHBIMHU Y4eOHBIMH 1efiCTBUSIMU:

a) oOIleHHe: OCYNIECTBISATh KOMMYHHUKAI[MM BO BceX c(epax >XU3HHU; paclo3HaBaTb
HeBepOabHBIE CpPEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COIMAJIBHBIX 3HAKOB, PAclO3HABaTh
NPENOChIUIKM KOH(MIMKTHBIX CUTYallMid W CMST4aTh KOH(DIUKTHL, BIANETh pa3TMUYHBIMHU
criocobamMu OOILIEHUS] M B3aUMOJEHCTBUS; apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMAr4arh
KOH(UIMKTHBIE CHUTYyalluW; pa3BepHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

0) coBMECTHasl A€ATEIbHOCTh: MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBa KOMAaHIHON U
WH/IMBUYATBHON PaOOTHI;, BBIOMPATh TEMATHKy W METOJIbI COBMECTHBIX JCHCTBHH C y4eTOM
OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)KIOro ujeHa KOJJIEKTUBA; MPUHUMATh L€ COBMECTHOMN
JESTEIBHOCTH, OPraHU30BbIBATh U KOOPIWHUPOBAThH ICHCTBHS IO €€ JOCTHKCHHUIO: COCTABIATh
IUIaH JCWCTBUH, paclpenesisiTh pojad ¢ y4eTOM MHEHHMH y4aCTHMKOB, OOCYXJaTh PE3yJbTaThl
COBMECTHOH paboThl; OLIEHMBATh KaYeCTBO CBOEIr0 BKJIAJa M KAXKAOI0 YYaCTHUKA KOMaHIbI B
001K pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHM; MIpeiaraTb HOBbIE IPOEKTHI, OLICHUBAThH UJIEU
C TMO3MLMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHMYECKOH 3HAYMMOCTH; KOOPIMHUPOBAaTH U
BBIMIOJIHATE  pabOTy B  YCIOBHUSAX pEAIbHOTO, BUPTYaJbHOTO M  KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS; OCYILECTBISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OgiaieHHe yHUBEPCATbHBIMH PeryJsiTUBHBIMU Y4eOHBIMH el CTBUAMU:

a) caMOOpraHu3alus: CaMOCTOSATENbHO OCYIIECTBIISTH I103HABATEIbHYIO
NeSTEeNbHOCTh, BBIABIATH MPOOJEMBI, CTaBUTh U (POpPMyIUpOBaTH COOCTBEHHBIE 3aJaud B
00pa30BaTeNbHON AESITEIPHOCTH M KU3HEHHBIX CUTYalUAX; CAMOCTOATEIBHO COCTAaBJIATH IUIaH
pemeHuss MmpoOJeMbl C yY4eTOM HMMEIOLIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOYKHOCTEH H
IPENOYTEHUH; 1aBaTh OLIEHKY HOBBIM CUTYallUsM; PAcIIMPATh PaMKHU y4eOHOro Ipeamera Ha
OCHOBE JIMYHBIX MpPEINOYTEHUH; JellaTh OCO3HAHHbIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb
OTBETCTBEHHOCTh 3a pEIlEHHE; OLIEHUBaThb IPHUOOPETEHHBIH OIBIT; CHOCOOCTBOBATh



(OpMHPOBAHUIO U TMPOSBICHUIO MIMPOKOH 3pYAMLIUHU B pa3HbIX 00NACTAX 3HAHUM, MOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTesbHbII U KyJIbTYPHBIH YPOBEHbD;

0) CaMOKOHTpOJIb: JaBaTh OLEHKY HOBBIM CHTYyalldsiM, BHOCHUTb KOPPEKTHBBHI B
JESTEIbHOCTh,  OLIEHWBAaTh  COOTBETCTBME  PE3YJbTAaTOB  LENSIM;  BIAJAETh  HaBbIKAMU
MO3HABATENBHON pe(IeKCHH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBHIA ¥ MBICIHTEIBHBIX
MIPOLIECCOB, MX PE3yJIbTaTOB M OCHOBAaHUM; HCIOJB30BaTh IMPUEMbl PEQIEKCUH AJIsi OLIEHKHU
CUTyallud, BbIOOpAa BEPHOIO PELICHUS; YMETh OLEHMBATh PUCKU U CBOEBPEMEHHO INPUHUMATh
PELIEHNUS [0 UX CHWKEHUIO;

B) SMOLIMOHAJbHBIN MHTEJUIEKT, MpeInoaraimi copMUpPOBaHHOCTh: CAMOCO3HAHMUS,
BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BUJETh HANPaBJICHUS
pa3BUTHsI COOCTBEHHON SMOLIMOHAIBHOI Cephl, ObITh YBEPEHHBIM B ce0€; caMOperyJInpoBaHus,
BKJIIOUYAIOILIIETO CAMOKOHTPOJIb, YMEHHME IPHUHHMATh OTBETCTBEHHOCTb 3a CBOE IIOBEACHHUE,
CIOCOOHOCTh aJITalTUPOBATHCS K AMOIMOHANBHBIM W3MEHEHHSIM M TPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIIEH CTPEMIIEHUE K IOCTH)KEHUIO LIETH U
ycrexy, ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHUE NEHCTBOBATh, UCXOJ U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIFOYAIOILEH CIOCOOHOCTh MOHUMATh YMOLMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATh
€ro NpU OCYILECTBIEHUH KOMMYHMKALUU, CIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKHUBAHUIO;
COLIMAJIHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBAaTh OTHOIIEHUS C JIPYTHMHU
JIIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI;

r) NpUHATHE ce0st M APYTuX JIOJeH: MPUHUMATh ceOsl, TOHMMAas CBOM HEIAOCTATKH H
JOCTOMHCTBA; NMPUHUMATh MOTHBBI M apryMEHTBbl JAPYTuX JIIOJEHd IpU aHajau3e pe3yJbTaToB
NEeSTeIbHOCTH; TpU3HABaThb CBOE IPaBO U MpaBO APYTUX JIOAEH Ha OIIMOKHW; pa3BUBaTh
CIOCOOHOCTH MOHUMATh MUP C MO3ULIUU APYTOT0 YEIOBEKa.

INPEAMETHBIE PE3YJIbTATbBI

1) BiageHwe MeTOJaMHU JI0Ka3aTEIbCTB, aJrOPUTMaMU pELICHUS 3aJay; YMEHHUeE
(bopMyIHpOBATH ONPENIEICHNUS, AKCHOMBI U TEOPEMBI, TPUMEHSATH UX, TPOBOIUTH JOKAa3aTeIbHbIE
paccykJIeHHsI B XOJI€ PELICHUS 3aa4; YMEHHE ONIEPUPOBATH MTOHATUSAMHU: OIIPEACIICHHE, aKCHOMA,
TeopeMa, CIEJICTBUE, CBOMCTBO, MpPHU3HAK, JOKA3aTeIbCTBO, PAaBHOCWIIbHBIE (HOPMYIUPOBKU;
yMeHue (popMyJIHpOBaTh 0OpaTHOE U MPOTUBOINOJIOKHOE YTBEPXKICHHUE, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBHI, UCIOIb30BaTh METOJ MAaTEMaTUYECKON MHIYKIHMH; IPOBOJUTH JOKa3aTEIbHbIE
paccyXAcHHUs IIPU PELICHUHN 3a]1a4, OLICHUBATh JIOTUYECKYIO PAaBUIBHOCTD PACCYKICHUM;

2) yMeHHE ONepUupOBaTh MOHATUSAMU: CTEIIEHb YUCIIA, CTENEHb C IeJbIM ITOKa3aTeleM,
KOpEHb HATypaJbHOW CTENIEHH, CTENECHb C PAlUOHAIBHBIM II0KA3aTelIeM, CTEIEHb ¢
JCUCTBUTENFHBIM  (BEIIECTBEHHBIM) IOKa3aTeneM, JorapudM 4YHCIa; YMEHHE BBIIOIHATH
BBIUMCIICHUE 3HAUYEHUH M TNPeoOpa3oBaHMs BBIPAKCHUH CO CTENEHSIMH M JorapupmMamd,
npeoOpa3oBaHus JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN; ) yMEHHE CBOOOJHO OINEpPUPOBATh
HNOHATUAMMU: JIOTapu(pM YUCIIA, CHHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOTO YUCIIA;

3) yMeHue onepupoBaTh NOHATHAMM: pallMOHATIbHbIE, HPPALIIOHAIbHBIE, TTOKA3aTEeNIbHbIE,
CTETeHHbIE, JOrapU(PMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe ONepupoBaTh MOHATUAMU: (PYHKIHS, HepepbiBHAS (YHKLHUS, TPOU3BOIHAS,
nepBooOpasHas, ONpeAeNeHHbI WHTErpall; YMEHHME HaXOIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GYHKIWH, UCIIONB3YsI CIIPABOYHBIE MAaTEPUAIIbI, HCCIIE0BATh B MPOCTEHIINX CITydasx (pyHKITUH
HAa MOHOTOHHOCTb, HAaXOJIWUTh HAaWOOJIbIINE W HAUMEHbIINE 3HAUEHUS (QYHKIH; CTPOUTHh
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rpaduKy MHOTOYJICHOB C HCIIOJIb30BAHHMEM armapaTa MaTEeMaTHUeCKOro aHajau3a; MPUMEHSTh
MPOU3BOJHYIO MPHU PEIICHUH 33a/1a4 Ha JIBU)KECHHE; pellaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4u
Ha HauOOJBIINE M HAUMEHBIIINE 3HAYCHUS, HA HAX0XK/ICHUE ITyTH, CKOPOCTH M YCKOPEHUS; YMEHUE
UCTIOJIb30BaTh CBOWCTBA U IpaduKu (YHKUUN AT pelIeHUs] YpaBHEHUI, HEPABEHCTB M 3a]a4 C
napaMmeTrpamu; M300pakaTb Ha KOOPJIWHATHOW IJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUH,
HEPAaBEHCTB U UX CUCTEM;

5) yMeHue onepupoBaTh MOHATUSAMU: palloHaIbHas QyHKIUS, TOKa3aTeabHas QyHKIuS,
creneHHas QyHKIus, Jorapudmudeckas (QyHKIHsS, TPUTOHOMETPUYECKHUE (DYHKIIMH, OOpaTHbBIE
GYHKIIMM; YMEHUE CTPOHUTHh TpauKu H3yYeHHBIX (YHKIHMH, HCHONIB30BaTh TpaduKu MpH
M3yYEHHUH TMPOLECCOB U 3aBUCHUMOCTEH, MPU PEIICHUH 33734 U3 JIPYTUX YUeOHBIX MPEeIMETOB U
3a/1a4 U3 peanbHOM )KU3HH; BBIpAXKaTh (hOPMYyJIaMU 3aBUCHMOCTH MEXK/y BETUYHMHAMU;

6) yMeHue pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIU U
YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBapOB M YCIyT, HAJOTH, 33Ja4ydl U3 00JacTh
VOpaBICHUS JUYHBIMH W CeMEHHBIMH (DHHAHCAMHU); COCTaBIISATH BBIPAKEHUS, YpPaBHEHUS,
HEpaBEHCTBA M X CUCTEMBI 110 YCJIOBHUIO 331a4H, UCCIIE0BATh MOJIYYEHHOE PEIICHNE U OLIEHUBATh
MPaBA0NO0I00HOCTH PE3yIbTATOB;

7) yMeHue omnepupoBaTh MOHATUSIMU: cpeiHee apupMeTHieckoe, MeauaHa, HauOobIIe U
HAaUMEHbIIIee 3HA4YeHHs, pa3Max, AMCIEPCHs, CTAaHAAPTHOE OTKIOHEHHE YHCIOBOTO Habopa;
yMEHHE W3BIEKaTh, WHTEPIPETUPOBATh HH(OpPMAIHIO, MPEICTABICHHYI0 B Ta0nuiax, Ha
auarpammax, rpadukax, OTpaXkarollyro CBOMCTBA PeaTbHBIX MTPOLIECCOB U SIBIICHUH; IPEICTABISATh
MH(POPMALIMIO C MOMOIIBIO TAONHUIl U JHAarpaMM; UCCIIEA0BaTh CTATUCTUYECKHE NAaHHBIE, B TOM
qHCIe ¢ IPUMEHEHNEM rpadUIecKiX METOIOB U AJIEKTPOHHBIX CPEJICTB;

8) ymeHHe omnepupoBaTh TMOHATHIMH: CIyYalHBIA ONBIT M CIIy4allHOE€ COOBITHE,
BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM
rpa@UyecKux METOJIOB; MPUMEHSITh (OPMYJIBl CIOKEHUS U YMHOXEHHUS BEPOATHOCTEH,
KOMOHMHATOpHBIE (DaKThl ¥ (HOPMYIIBI MIPH PEIICHUU 3a/1ay; OICHUBATh BEPOSTHOCTH PEabHBIX
COOBITHIA; 3HAKOMCTBO CO CIy4YailHBIMU BETMYMHAMH, YMEHUE MMPUBOIUTE MIPUMEPHI TIPOSBICHUS
3aKOHa OOJIBIIMX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue omnepupoBaTh NOHATHUAMU: TOYKA, HpsMas, IIOCKOCTb, INPOCTPAHCTBO,
JBYTPaHHBIN yToJI, CKpELIUBAIOLINeCs IPSIMbIe, TapauIeIbHOCTh U MEPIEHAUKYIIIPHOCTD MPSIMBIX
U TUIOCKOCTEH, Yroja MexXIy MNpSAMBIMH, YIoJdl MEXIy NpSIMON U IUIOCKOCTBIO, Yroll MexXay
TUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMH, PACCTOSHUE
MEX/1y TIOCKOCTSIMH; YMEHHE UCTIOIb30BaTh MIPH PEIICHUH 33/1a4 U3yYeHHbIE (DAaKThl U TEOPEMBbI
TUTAHUMETPHUH; YMEHUE OLIEHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOIIETO MHUPA;

10) ymeHue onepupoBaTh MOHATUSMU: MHOTOI'PAaHHUK, CEYEHHE MHOIOTPaHHUKA, KYO,
napajuiefienunes, npusma, nupamua, purypa u NoBEpXHOCTh BpallleHus, [IWINHAP, KOHYC, 11ap,
cepa, ceyeHust GUIrypbl BpalleHUs, IJIOCKOCTh, Kacaromasics cdepbl, LWIMHIpa, KOHYyca,
IUI0UIa/1b TOBEPXHOCTH MUPAMU/IbI, TPU3MBL, KOHYCa, LIWINHIPA, IUIOalb cepbl, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapajvieNienurnena, TUpaMu/bl, MPU3MbI, HWIMHIAPA, KOHYcCa, IIapa; YMEHHUe
M300paxkaTh MHOTOTPAHHUKU M TOBEPXHOCTHU BpAILEHHUS, UX CEUEHUS OT PYKH, C MOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHE pacCllO3HaBaTh CHUMMETPHUIO B
MPOCTPAHCTBE, YMEHHUE pAaClO3HABAaTh MPABUIBHBIE MHOTOIPAHHUKH, YMEHUE CBOOOJHO
OIIEpUPOBATh MOHATUSAMU: JIB)KEHUE, MapaJlJIeNIbHbIN MIEPEHOC, CHMMETPHsI Ha IUIOCKOCTH U B
MPOCTPAHCTBE, MIOBOPOT, MpeoOpa3oBaHue Mo100us, MoK00HbBIe (GUTYPHI; YMEHHUE PACIIO3HABATH
paBHblE U 1MOAO0OHBIE (UTYpPBl, B TOM 4YHUCIE B MPHUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHHUE
HCIIOJIb30BAaTh T€OMETPUYECKHE OTHOLICHHS, HAaXOAUTh TI'€OMETPUYECKHE BEIUYUHBI (JJIMHA,
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yroJi, IIolaab, 00beM) NpU pelIeHUH 3a/ad U3 JAPYyruxX Y4eOHBIX MPEIMETOB U U3 PealbHOM
KU3HY,

11) ymeHue onepupoBaTh HOHATHAMHU: ABM)KEHHE B MPOCTPAHCTBE, NOJOOHBIE (PUTYpPHI B
MIPOCTPAHCTBE; UCIOIB30BATh OTHOIICHHUE TUIOIIAACH TOBEPXHOCTEN U 00bEMOB MOAOOHBIX (pUryp
IIpU pELICHUH 33/1a4;

12) yMeHue BBIYHCIATh T€OMETPHUECKHE BEIMYMHBI (JJIMHA, YTOJI, IUIOMAAb, O00BEM,
IUIOIIA/b TOBEPXHOCTH), UCIIOJIb3Ysl U3yUYEHHBbIE (POPMYIIBI U METOABI;

13) ymeHue onepupoBaTh MOHATUSAMU: NIPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, KOOPIUHAThI
TOUYKH, BEKTOP, KOOPAUHATBI BEKTOPA, CKAJIIPHOE IIPOU3BEACHUE, YTOJI MEKIY BEKTOPaMH, CyMMa
BEKTOpPOB, IPOU3BEJCHHE BEKTOpAa Ha YHUCIO; HAaXOAMTh C IOMOIIBI0 H3yYeHHBIX (opmyi
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY ABYMsI TOUKaMHU;

14) yMeHue BBIOMpPATH MOAXOMAIIMN M3YYEHHBIH METOA JUIsl pEHIeHUs 3aJaud,
pacrio3HaBaTh MaTreMaTHueckue (akThl M MaTeMaTHYeCKHEe MOJENd B TPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE, YMEHHE NPUBOJIUTH NPUMEPHl MaTeMaTHYECKUX
OTKPBITHH POCCUMCKON M MUPOBOM MaTEMaTHYECKON HAYKH;

15) ymeHue omnepupoBaTh HOHATHSAMM: MHOKECTBO, IOJMHOXKECTBO, OIEpalMy Haj
MHOXECTBaMH; yYMEHHE HCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Uis ONHMCaHUs
peanbHBIX TNPOLECCOB U SABJICHUH IMpH pEIIeHUM 3aJad, B TOM 4YHCIE M3 JAPYIMX Y4eOHBIX
IIPEIMETOB;

16) ymeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YUCIIO, LIEJI0€ YUCIIO, OCTATOK MO
MOJIYJII0, pallMOHAJILHOE YHCII0, UPPALIMOHAIBHOE YHUCII0, MHOXKECTBA HAaTYpaJIbHBIX, LEJIBIX,
palMOHATIBHBIX, AEHCTBUTEIBHBIX YMCEN;, YMEHHE HCII0JIb30BaTh IPU3HAKH JEIUMOCTH,
HaMEHBIIMNA OOIIMI IeUTeNb U HaUMeHbIlee o0lee KpaTHOe, anroput™ EBkinia npu
pelleHNH 33a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULIMOHHBIMHA CUCTEMaMHK CUUCIICHHS;

17) ymeHue onepupoBaTh NOHATHIMH: TOXKIECTBO, TOKIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CCTEMa YPaBHEHUI U HEPABEHCTB, PABHOCUIILHOCTh YPABHEHUH,
HEPaBEHCTB U CHCTEM, pallMOHAJIbHbIE, UPPALMOHANIbHBIE, IOKA3aTeNIbHbIE, CTEIICHHbIE,
JorapupMHUecKue, TPUrOHOMETPUYECKHE YPaBHEHHsI, HEPAaBEHCTBA U CUCTEMbl; YMEHHUE pellaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IOMOIBIO PA3IMYHBIX IIPUEMOB; pELIaTh YPABHEHMSI,
HEPAaBEHCTBA U CUCTEMBI C TapaMeTPOM; IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIs
peleHrsl MaTeMAaTHYeCKUX 3a/1a4 U 33a4 U3 pa3IMuHbIX 001acTell HayKu U peaabHOH KU3HY;

18) ymenue cB0O0OHO OTIEpUPOBATH MOHATHAMHE: TIOCTIEA0BATEIHHOCTD, apuMeTndecKas
MPOTPECcCHsi, TeOMETPUIECKas POTPECCHsl, 0ECKOHEUHO YOBIBAOIIAsl TEOMETPUUYECKAs
IIPOrpeccusl; YMEHUE 33]1aBaTh I10CJIEI0BATEIbHOCTH, B TOM YUCIIE C TOMOILBIO

PEKYpPpPEHTHBIX (hopMyI.

11



3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O IPEIMETA MATEMATUKA

3.1 O0bem yueOHOro npeamera MaremaTuka u BU/bl yueOHOH padoThI

Buna yueoHoii padoTbi

O0BeM 4acoB

O0beM padoThl 00Yy4AKOIIMXCH B AKAIeMHYECKUX Yacax (Bcero)

298

O0beM padoThl 00y4arOIIMXCA BO B3aHMOAEHCTBHM € TMpenogaBaTejieM
(Bcero)

274

B TOM YHCJIC.

JIEKIINHU

114

MPAKTUYCCKUC 3aHATHUSA

156

71a00paTOPHOE 3aHITHE

CamocToaTeabHas paﬁoTa oﬁyqalomerom (BCCFO) ¢ 000CHOBaHHEM pacuera
BPEMECHMU, 3aTPAYMBACMOI'0 HA €€ BBINNOJHCHUEC

B TOM YHCJIC.

u3yuyeHue y4eOHOro/TeopeTHYeckoro wmarepuana (MO KOHCIIEKTaM JICKIIWH),
M3y4YECHHE OCHOBHOM M JOTOJHUTEIBHOM JIUTEPATYPhl

MOAT0OTOBKA K IPAKTHYCCKHUM U Ha60paTOprIM 3aHATHUAM

BBITIOJTHCHHUEC HHAWBUAYAJIbHOI'O HJIW I'PYIIIIOBOI'O 3aJaHHA

MOJIMOTOBKA K MIPOMEXKYTOUHOM aTTeCTallu, KOTOpasi IpoBOAUTCS B (hopme aud.
3ayeTa

WHauBuayaabHblil MPOEKT

KoncyabTanmumn

IIpomexyrounasi arrecranusi B popme

1 cemecTp —3K3aMEH, B TOM YHUCIIE:
IIOATrOTOBKA K SKSaMCHy,
npeIPK3aMeHAITHOHHAST KOHCYJIBTAIIHS,
IpoLEAypa CIAYM dK3aMeHa

12

2 CCMCECTP — OK3aMCH, B TOM YUCJIC:
MMOoAroTOBKA K 5K3aMCHY,
MNpEeAdK3aMCHAlTUOHHAA KOHCYJIbTallus,
npoucaypa ¢cgadm 5K3aMCHa

12

12



3.2 TemaTu4eckuii JIaH U coiep;KaHUe Y4eOHOIr0 NpeaMeTa MaTeMaTHKA

OcHOBHbIE BH/DBI 1eAATEJIbHOCTH

TemaTnueckne 0J10KH, TeMbI OcHOBHOe coJiep:kaHne O0BeM yacoB
00y4JaIouIerocs
1 2 3 4

Pa3zgen 1. PazBuTHE NOHATHS 0 YHCJIE, MHOKECTBA. 26

Tema 1.1. MHOXeECTBO, ConepxaHue JICKIUH Hcnoan3oBarth

OTepaIiy HaJl MHOKECTBAMH. 1. MHO€eCTBO, Omlepaliy Hajl MHOXecTBaMu Jlmarpammel Ditnepa—BeHHa. 2 TEOPETUKO-MHOKECTBEHHBIA anmapar yis
OIHKCaHUs XOJa PEIleHHs MaTeMaTHIECKHX
3aja4, a TaKKe PEalbHBIX IPOLECCOB U
ABIEHHUI, OPHM pEIICHHU 3a1a4 U3 APYTux

Tema 1.2. CoJieprkatue KLU y9eOHBIX IPEIMETOB.

JlefiCTBUTEILHBIE I 1 JleiicTButenbHble unicia. OOBIKHOBEHHBIE H IECATUYHbIE JPOOHU, IPOLIEHTHI, 2 Onepuposath _TOHSITHSIMH:

MppaLOHAJIbHBIE YHCIIA OECKOHEUHBIE IEPUOTHUECKHE IPOOH. PalOHAILHOE  1MCIIO,  ICHCTBUTEILHOE

2 TOXIECTBA U TOXKIECTBEHHBIE IIPe00Pa3oBanus. Y paBHEHHE, KOPEHD yPABHEHHA. 2 HMCIO, OOBIKHOBEHHAA APOOL, AecATHHAS

ZIpoOb, TTPOLIEHTEHI.
BbInoJHATH apu(METHUECKHIE OTEPAIIH C
pallMOHATBHBIMA U JCHCTBHUTEIbHBIMU

HepaBeHcTBO, peliieHre HepaBeHCcTBa. MeTo HHTEPBAJIOB.
[IpakTHyecKue 3aHATHS

1. leficTBus ¢ 1poOAMHI. 2 . ..
. YUCIIaMH;, TPUOIMKEHHBIE BBIYHCICHHUSA,
2. ITpumenenue npoOeit 1 MPOIEHTOB /IS PEIISHUS MTPUKITATHBIX 2
N o . HCTIONB3YS MPaBUIIa OKPYTIICHUS.
3a[a4 U3 Pa3UYHbIX OTpacieil 3HaHUN U peaabHOM KU3HU.
. JesaThs NPUKHIAKY U OLEHKY pe3ysbTara
3. ITpubnrxEHHBIC BHIYUCIICHUS, TPABIIIa OKPYTIICHHUS, TPUKUIKA U OTICHKA 2 .
. BBIUMCIICHUH.
pe3yibTaTa BEIYHCICHUH.
. OnepupoBaTh MNOHSATHSIMM: TOXJECTBO,
4. Pemenne nesnpIx U IpoOHO-pAIlMOHATBLHBIX YPABHEHUI U HEPABEHCTB 2
ypaBHEHHE, HEPaBEHCTBO; IeJoe U
— AIOHAIEHOE aBHEHUE, HEPABEHCTBO.
Tema 1.3. ApudpmeTuueckuit ConepxaHue JICKIIHH p yp > Hep
- = " " BoinosHaTs, npeodpa3oBaHusl IETBIX U
KOPEHB N—O¥ CTEICHN. 1. ApudmMeTnyeckuii KOpeHb HATypaIbHOM cTeneHr. CBO¥CTBA U rpaduK KOPHS 2 o
% PanMOHATIBHBIX BEIPAXKCHU.
WppannoHanbHbIe YpaBHEHUS U | n-0if CTENEHH.
. PemiaTb  OCHOBHBIE  THMBI  HEIBIX
HEpaBEHCTBA 2. MeToxp! pelieHus UPPaMOHAIBHBIX YPAaBHEHHI 1 HEPABEHCTB. 2 .
I UPPATUOHATIBHBIX YpaBHECHUIA "
PAKTUYECKHE 3aHATUS HEPABCHCT.
IIpuMeHAITH palFioHATBHBIE YPaBHEHUS U
HEpaBEHCTBA TUTS perieHns

MaTeMaTHYECKUX 3a7ad W 33734 U3
pa3IUYHBIX OOJlacTell HAayKW U peaTbHON

JKU3HH.
®opMyIHPOBATH, 3anMCchIBATh B
CHMBOJIMYECKOi dopme "

WLIIOCTPUPOBATh NPHMEPaMH CBOMNCTBa
KOpHS N-OU CTENEeHH.

BbInoyiHaThL npeodpa3oBaHusA
MPPAIMOHATBHBIX BBIPayKEHUH.

Pematn OCHOBHBIE THIIBI
MPpPaIMOHATBHBIX ypaBHEHUH "
HEPABEHCTB.

IIpumeHsITL AJIs1 pelieHUs] Pa3JIMYHBIX
3aja4  UppalMOHAIBLHBIE YpaBHEHHUS U
HEPaBEHCTBA.
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1. leficTBus ¢ apupMeTHIECKUMH KOPHSIMH N—OH CTEIICHH. 2| Crpontb, uMTaTh TpaduK KOPHA nN-OH
2.Pemienne uppalMoOHaNbHbBIX YPAaBHEHUN U HEPABEHCTB. 2| crenenn.
3. Pemienue uppaliMoHaIbHbIX YPaBHEHUN U HEPABEHCTB Pa3IMYHBIMU METOAMU. 2| Hcmoab3oBaTh HU(ppPOBLIE pecypebl A
MOCTpOCHHUS  TpaduKoB  QYHKIUH |
W3Yy4YEHHUS UX CBOMCTB
KonTpoabHas padora Nel 2
Pa3znen 2. ®ynkunu u rpaguxu. CTenens ¢ nebiM nokaszaresieM. CTeneHb ¢ pallHOHAIBHBIM IOKAa3aTeseM. 10
Tema 2.1. OyHKIMA, COCOOBI ConeprxaHue JCKIHH OnepupoBaTh TNOHATHUAMHU: (QYHKIWS,
3aganust Gynkuuu. Crenens c | 1. @yHkuws, ciocoOs! 3aganus ¢pynkiun. ['paduk pynkin. Bzaumuao odparHbie crocoObl  3a7aHus  (QYHKIMH, B3aHMMHO
nensiM rokaszaresieM. CreneHb | GyHkumu. O01acTh ONpeaeIeHust i MHOXECTBO 3HaYeHui QyHkiu. Hymu oOpaTHble QyHKINH, 001aCTh ONpeeIICHNs
C palMOHANBHBIM MToKa3areneM. | CreneHHast pyHKIUS C HATYPaIbHBIM, LIEJIBIM U PallMOHAIBHBIM TT0Ka3areneM. EE 1 MHOKECTBO 3HAaUeHWH (YHKIHH, TpaduK
cBoiicTBa 1 rpaduk ¢pyHkmu. [TpomMexyTkn 3HaKonoctostHcTBa. YETHBIE N ¢yHKIMK;  YETHOCTH WM HEYETHOCTh
HEeuETHBIE (YHKIUH. ¢GbyHKIMK, Hynmn GYHKIOUHA, TPOMEKYTKH
[TpakTrueckue 3aHsITHS 3HAKOTIOCTOSTHCTBA.
1. HaxoxxeHne 3HaueHHid BIpOKEHH C pallMOHATIBHBIM [TOKa3aTeeM CTETIEeHH. 2 | BoinoaHsTh npeoGpa3oBaHust CTCICHEH ¢
2. I'paduk dpyrxmrm. Bzanmao oOpaTtabie GpyHKm. O01acTs onpeneneHus 1 2 | UelIbIM TIOKa3aTeICM. Hcnonb3oBats
MHO)XeCTBO 3HaueHNH ¢pyHKIwm. Hynmu ¢yskimm. [IpoMeKyTKH 3HAKOITOCTOSHCTBA. CTaHapTHYIO opmy 3almncu
YérHble 1 HeUETHBIC QYHKIIUN JeHCTBUTE/IBHOTO YHCITA.
3. CranjaprtHas (hopMa 3aIiCH JHCTBUTENFHOTO Ynca. Vcronp3oBanie 2 | PopMyIMpOBaTE ¥  MITIOCTPHPOBATH
NoAXOsIel (POPMBI 3aITUCH JCHCTBUTEIBHBIX YUCEIT ISl PEUICHHS TPAKTHUECKHUX rpaguecky CBOMCTBA CTCICHHON
3a71a4 ¥ MPE/ICTABJICHHUS JaHHBIX. Gymcunn.  Bripakate  opmytamu
3aBUCHMOCTH MEX/Ty BEIMUNHAMHU.
Hcnoan3zoBaTts muppoBbie pecypesl s
noctpoeHus  rpadpukoB  QyHKIMM H©
W3YUYCHUS UX CBOMCTB
Pa3znen 3. IlokazaTenabHast GQyHKIUS 18
Tema 3.1. [TokazarenbHast Conepkanue JIEKIUU DopMyIHpPOBATD, 3anMCchbIBATH B
¢byHKIUS, €€ CBOWCTBA U 1.ITokazatenbHas QyHKIus, e€ CBOMCTBA U rpaduK CUMBOJIHYECKOM dopme "

rpaduk

HpaKTI/I‘ISCKI/IC 3aHATHA

HWJUIIOCTPHPOBATh IpUMEpaMH  CBOMCTBa




1. ITocTpoenue rpaduKoB MOKa3aTeIbHbIX (DYHKIIUII.
Tema 3.2. [TokazarenbHbIe Coneprxanue JeKIHu
yPABHEHHS 1 HEPABEHCTBA. 1. IToka3zarenpHbIe ypaBHEHUS. OCHOBHBIC IPUEMBI MX PEIICHUS.

2. IlokasarenbHbBIC HCpPaBCHCTBA. OCHOBHBIC IIPHUEMBI UX PCIICHUS.

HpaKTPI‘IeCKI/IC 3aHATHA

CTCIICHH.
IIpuMeHsiTL  CcBOiiCTBAa  CTENEHU IS
peoOpa3oBaHus BBIPAXKECHHH.

®opmMynHpoBaTh H HWLIKCTPHPOBATH
rpaguyecKkn CBOWCTBAa IOKa3aTEIbHON

(YHKITIH.
Pemiath OCHOBHBIC THITBI ITOKA3aTENBHBIX

1.Pemenne moka3aTenbHBIX ypaBHEHUH. 2 2
2. Pemienue noka3aTenbHbIX ypaBHEHUH 2| YpaBHCHHH 1 HCpABCHCTE.
Hcnonb3oBath nuppoBbie pecypebl Ui
3. Penrenue noka3artenbHbIX HEPAaBEHCTB o
5 | moctpoerns rpapukoB  QyHKOHH U
H3y4EHUs X CBOICTB
4. Pemienne nokasatesbHbIX HEPABEHCTB 2
Kourponbnas padora Ne 2 2
Pazpneu 4. Jlorapudpmuyeckas GpyHknms 22
Tema 4.1. Jlorapupm gucna. ConepxaHue JICKIHH ®opMyIHPOBATH, 3anucbIBaTh B
IlecsaTHYHbIE U HATYpPAIbHbIE 1. JTJorapudm umcia. JlecaTHUHBIE M HATYPATbHBIE TIOTapU()MBI. CHMBOJIHYECKOI ¢dopme "
norapudmsl. [IpeobpazoBanne 2. Jlorapudmuyeckast pyHKuusl, € cBorcTBa ¥ rpad ik WLIIOCTPUPOBATh NMPHMEPAMH CBONCTBA
BBIP@KEHHI, COAEPIKAINX TIpaKTHIECKHE 3aHSTHS norapudma.
sorapu M. 1. Penrenue 3aianuii Ha IPUMEHEHHE ONPEIENIeH s JorapudmMa, OCHOBHOIO 2| BeimoausTe npeodpasoBaHus
JOTapU(PMHIECKOTO TOXKIECTBA M CBOWCTB JIOTapU(pMOB. BBIPAKCHHH, COZICPKANIHX JTOTapHDMEL.
2. IMpeobpa3oBanie BRIPAKCHHI, CONEPIKALINX JIOrapu(MBbL. 2| PopmyaupoBaTh M HLTIOCTPUPOBATH
- rpadu4ecKH CBOKCTBA JOrapuGMUIecKoi
3. IIpeoOpazoBanne BeIpaKEHUH, COJIEPIKAIUX JIOTapH(MBI. 5 byRKIHH.
Pemats OCHOBHBIE THIIBI
Tema 4.2 Jlorapudmuueckue Conepranye eKImu JTorapupMHIECKIX ypaBHEHHI u
yPaBHEHHS U HEpaBeHCTBa. 1. Jlorapudmudeckue ypaBHeHHUs. OCHOBHBIE IIPUEMBI HX PEIICHUS. HEPABEHCTB.
Hcnonb3oBaTh Hu(ppPoBBIE pecypebl s
2. Jlorapudmudeckue HepaBeHcTBA. OCHOBHBIE IIPUEMBI UX PEILCHHS nocrpoeHus  rpadukoB  GyHKOIHH M
U3Yy4YEHHUs UX CBOUCTB.
[MpakTraeckue 3aHsATHSL 3HAKOMHUTBCSI € HCTOpPHEH pPa3BUTHS
1. IToctpoenne rpaukoB JorapuMuIecKux GyHKIHH. 2| MaTeMaTHKH
2.Pemienne norapuMHUECKUX YPaBHEHUI. 2
3. Pemenue norapu()MUIeCKUX HEPABEHCTB 2
KonTpoJbHas padora Ne 3 2
Pa3pen 5. @opmyisl TpuronomMerpuu. Tpuronomerpuyeckue ypapHenus 4 HepaBeHcTBa. Tpuronomerpuyeckue 32

(GyHkuMu 1 X rpaguKuU.
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Tema 5.1. Cunyc, KOCHHYC H

TaHICHC YUCJIOBOTO apryMeHTa.

ApKCHHYC, apKKOCHHYC H
apKTAHT€HC YUCIIOBOTO
apryMeHTa.

ConeprxkaHue JIEKIUU

1. TpI/Il" OHOMCTPHUYCCKAsA OKPYKHOCTD, OIPEACIICHNC TPUTOHOMETPUICCKUX q)yHKHI/Iﬁ
YHCJIOBOI'0 apryMeHTa, ux CBOIiCcTBa

Tema 5.2. OcHOBHBIE
TPUTOHOMETPHUYCCKUE

(opMyIIBL

CoJiepkaHue JISKIIUH

1. 3aBUCUMOCTH MCKIY CUHYCOM, KOCUHYCOM U TAHI'CHCOM OJHOT'O U TOI'O K€ yTJIa.
(OCHOBHbBIE TPUTOHOMETPUUCCKHUE TOXKACCTBA.

2. OCHOBHBIE TPUTOHOMETPHUIECKUE (POPMYIIHL.
3. ®opMyJTbl TPUBEICHUS.

IIpakTudeckue 3aHIATHS

1. TIpeoOpazoBaHue TPUTOHOMETPUIECKUX BBHIPAKESHUH.

2. [IpeobpazoBaHHe TPUTOHOMETPUUECKUX BBIPAYKEHHUMH.

TemaS.3. Tpuronomerpuieckue
YpaBHEHUS

Conep:xaHue JTeKIUU
1. Tlpocreiinme TPUrOHOMETPUUECKUE YPABHEHNSL.

2. TpuroHoMeTpuUeCcKue ypaBHEHHUsI, CBOJSIIMECS K KBaApaTHbIM. OTHOPOJHbBIE
TPUTOHOMETPUYECKHE YpaBHEHUS 11 1 21 cTeneHu

3. TpuroHOMeTpUYECKIE YPaBHEHMS, PEIIaeMble PA3JIOKEHHEM Ha MHOKUTEIIH.

IIpakTryeckue 3aHATHSA

1.Pemenne npocTelimmx TPUrOHOMETPUIECKUX YPAaBHEHUH.

2.IlpuMeHeHre OCHOBHBIX METOJIOB PEIICHHUSI TPUTOHOMETPHUYECKUX YPABHEHHIM.

)

3. Pemenue TpUroHOMETPHUECKUX YpaBHEHUI.

Tema 5.4.
Tpuronomerpuueckue
HEPaBEHCTBA

CopeprkaHue JTEKIUN

1 TIpocreiinue TPUrOHOMETPHUECKUE HEPABEHCTBA

IIpakTuyeckue 3aHATUS

1. PerieHue TpUrOHOMETPUUYECKUX HEPABEHCTB

Tema 5.5.
TpHUrOHOMETPHYECKHE
(yHKIMA 1 UX rpaduKku

CopeprkaHue JTeKIUN

1. Tpuronomerpuueckue QYHKIIUH, HX CBOUCTBA U IpaduKu.

KonTpoabHas padora Ned

OnepupoBats  NOHATHUSIMH: CUHYC,
KOCHUHYC U TaHI€HC IPOU3BOJIBHOIO YIJIA,
nepuoandeckast QyHKIH.

Hcnoan3oBaTh 3amuch MPOU3BOIBHOTO

yria yepes oOpaTHbIe
TPUTOHOMETPUYECKHE (QYHKIIHH.
BbInoJIHATH npeodpa3oBaHMs

TPUTOHOMETPUYECKHUX BBIPAKCHHH.
CTpouts, aHAJIM3HPOBATh, CPABHUBATH
rpaMKu TPUTOHOMETPHYECKUX (HYHKIHHA.
dopMyIMpOBaTh M WLIIOCTPHPOBATH
rpagu4ecKku CBOWCTBA
TPUTOHOMETPUYECKHUX (PyHKIHI.
Hcnonb30BaTh rpaduKkH JUisl pelICHUS
TPUTOHOMETPUYECKHX HEPABEHCTB.

Pemathb OCHOBHBIE THUIIBI
TPUTOHOMETPUUYECKUX YpaBHEHHIA,
MPOCTENIIHe TPUTOHOMETPUUYECKUE
HEpaBEHCTBA.

Pa3nen 6. IlocsienoBaTe IbHOCTH M NPOTPECCUH.




Tema 6.1.
ITocienoBaTeabHOCTH U
MIPOTPECCHHU.

Coz[epxcaHHe JICKITMHU

1. HOCJ’ICI[OB&TCJ'H:HOCTI/I, CITOCOOBI 3aJJaHus HOCHCHOBaTeHLHOCTCﬁ. MoHoTOHHBIE
I10CJICJOBATCIIbHOCTH. ADI/I(bMCTI/I‘{eCKaH 1 IrCOMCTPUYCCKAs IIPOIrpeCCUu.

[IpakTideckue 3aHATHS

1. BeckoneuHo yOpIBatomas reomerpudeckas nporpeccusi. Cymma 6eCKOHEYHO
yOBIBaroIeii reoMeTpuIecKoi mporpeccuu. @opMyna CII0KHBIX MTPOIEHTOB.

Hcnons3oBanue porpeCCuu Ijid pCUICHUA pCajIbHbIX 3a/1a4 PUKIIAJHOI'O XapaKkTepa.

OnepupoBaThb MOHATUSIMH:
MOCJIEI0BATENILHOCTD, apu(MeTHYecKas |
reoMeTpuuecKas Mporpeccud; OECKOHEYHO
yOBIBaroIasl reoMeTpudeckasi ImporpeccHs,
cyMma 0GECKOHEUHO yOBIBaroILei
T€OMETPUUECKOH ITPOrpecCcHy.

3anaBath TIOCJIEI0BATENbHOCTH
Pas3IMYHBIMH CIIOCOOAMH.

IpnmensaTs dbopmyay CJIOKHBIX
NPOLEHTOB /I pelleHUst 3a7ad U3
pearbHONH MPAKTHKH (C HCIOJIb30BaHUEM
KaJIbKYIISITOPA).

Hcnonb3oBars CBOIiCTBa
[IOCJIEIOBATENBHOCTEN U TNPOTpeECCUd s
pelIeHus] peanbHBIX 33/a4 IPHKIAJTHOTO
Xapakrepa

Pa3gen 7. Beenenue B crepeomerpuio. Ilpsivbie 1 IJIOCKOCTH B IPOCTPAHCTBE.

20

Tema 7.1. OcHOBHbIE TOHATHSA
cTepeoMeTpuH. 3HAKOMCTBO C
MHOI'OTrpaHHHUKaMHU,
n300pa’KeHe MHOTOIPAaHHUKOB
Ha PUCYHKaX.

CopeprkaHue JICSKIIN
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1.0OcHOBHBIE TOHATHS cTepeoMeTprn. [IpaBmia n300pakeHNs Ha PUCYHKAX:
n300pakeHNs IIIOCKOCTEH, MapayIeNbHBIX MPSIMBIX (OTPE3KOB), CEPEANHBI OTpE3Ka.

[MonsiTHe 00 aKCHOMATHYECKOM MOCTPOSHHH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH
U CJICACTBUS U3 HUX.

2. 3HaKOMCTBO C MHOT'OIpaHHUKaMU, I/I306pa)KGHI/IG MHOTOIpaHHUKOB Ha PUCYHKAX, Ha
MMPOCKIIUOHHBIX YCPTCIKAX. HavansHeIe CBECACHHUA O Ky6e " nupamMuie, ux paSBépTKI/I u
MOACIIN. CeueHust MHOT'OI'DAHHUKOB.

IIpakTrdeckne 3aHATHS

1.3amaum Ha TOCTPOCHUE CEUCHUH: IMOCTPOCHUE CCUCHUA METOJIOM CJIEAOB, KPAaTKO
3allMCbIBATH HIarv MOCTPOCHUA CCYCHU.

Tema 7.2. IIpsmeie u
IUIOCKOCTHU B IPOCTPAHCTBE.

CopeprkaHue JCKIUU

1. BzaumHoOe pacnonoxeHue IpsMbIX, TPSMON U IIIOCKOCTH, TNIOCKOCTEH B
IIPOCTPAHCTBE.

2. IlepneHIUKYISAp U HAKIIOHHBIC: PACCTOSHHE OT TOUKH JI0 IIIOCKOCTH, PACCTOSIHHE
OT NPSIMOM 10 IIJIOCKOCTH.

3. YTIBI MEXIY MPSIMBIMH, MEXKTY MIPSIMBIMH U TUIOCKOCTSIMH, IBYTPaHHBIE YTIIBL.
4. Teopema 0 Tpex MepreHAUKYIsIpax.

H‘paKTI/I‘ICCKI/Ie 3aHATHA

1. IIprMeHeHne TeopeMBl 0 TpeX MePHEHANKYIIAPaX K PEIICHHIO 3a/1a9.

AKTyaau3upoBaTh (QakTbl W METOJBI
TUTaHUMETPHH, peneBaHTHBIE TEME.
Hony4aTtn TIPE/ICTABIICHUS 0
MIPOCTPAHCTBEHHBIX (UTrypax, pa3Oouparhb
MpocTeHIe MpaBuiaa M300paKEHHS 3THUX

¢uryp.

H306paxaTh NOpsIMyl0 U IJIOCKOCTh Ha
PHCYHKE.

Pacno3naBarhb MHOTOTPaHHHKH,

MUpaMUIy, Ky0, Ha3blBaTh HX OSJIEMEHTHI
Jenatr  pUCYHOK Ky0a, TIHPaMHUJIBL,
HaXOJUTh ommoKu B HEBEPHBIX
H300paKCHHSX.

3HAKOMHUTBCSI C CEUYEHHSIMH, C METOJOM
CIICIOB; HCMOJB30BATh JJIS ITOCTPOCHHUS
CEUYCHUS METOJI CJIEJIOB, KPATKO 3aMHChIBAThH
[Iary MOCTPOeHus ceueHus. Pacno3uaBarh

BUJ CCUCHHS W OTHOIICHW, B KOTOPBIX
ceueHHe NenuT pebpa Kyda, HaXOOUThH
miomans  cedeHus. Mcmosib30BaTh
mogobne MpW  pemieHMH  3ajad  Ha
MIOCTPOCHHE CEUCHHHA. 3HAKOMMTBLCS C
aKCHOMAaTHIECKUM MIOCTPOEHUEM
CTepEOMETPHH, c aKCHOMaMu
CTCPCOMECTPHUU U CICACTBUAMU U3 HHUX.
HNnawcTpupoBaTh aKCHOMBI PUCYHKAMU U
MPUMEPaMH U3 OKPYXKAOIIeH 00CTAaHOBKU
AKTyaam3upoBaTb (aKThl W METOMBI
IDTAHUMETPHUH, pEIlcBaHTHEIC TeMe,
TIPOBOJIUTH AHAIOTHH.

IlepeyucasitTb  BO3MOXXHBIE  CIOCOOBI
PpacnoJIOXKCHUA ABYX PAMBIX B
MPOCTPAHCTBE, WLIIOCTPUPOBATh HMX Ha
MpUMepax.

JlaBaTh ompenejieHHe CKPEUIHMBAIOIINXCS
MPSAMBIX, (bopMynrpoBaTh MPU3HAK
CKpCIIUBAIOINUXCA TPAMBIX U NPUMCHATH
€ro IpH PEIIeHNH 3a/1a4.

Pacno3naBars, npusMy, HasbBaThb €€
JJICMCHTBI.

CTpOPlTB CCUCHUA TMPU3MbI Ha TOTOBBLIX
JepTerKax.




2. HaxoxxaeHue yria Mexzy III0CKOCTSMHU, IOCTPOCHUE IPOEKIUH MPSIMBIX Ha
IUIOCKOCTb.

Ilepeuncasitb  BO3MOXHBIE  CHOCOOBI
B3aMMHOTO  PACIONOXKEHUS MNpIMOM U
IUIOCKOCTH B TPOCTPAHCTBE, HPUBOIUTH
COOTBETCTBYIOIUE NPUMEPBl U3 peaabHOI
JKU3HU.

JaBarbe ompejejeHHe IapaIeIbHOCTH
IPSIMOU U IUIOCKOCTH.

DopMyJIHPOBATH NMPHU3HAK
MapajyIeIbHOCTH TPAMOA U IIOCKOCTH,
YTBEpKJIEHHE O MPSIMOIl IlepeceueHus IByX
IIOCKOCTEH, MIPOXOAALINX yepes
napasielibHbIe IpsMbIE.

Pemars  mpakTuyeckne — 3ajaud = Ha
MOCTPOCHHE  CEYEHHUH  MHOTOIPaHHHKA.
OO0bsICHATH ciyvau B3aUMHOT'O
PacIOJIOKEHUS TUIOCKOCTEN.

JaBaTe  ompeneleHHe  IapalselbHBIX
IUIOCKOCTEH; TNPHUBOAUTH INPUMEPHl U3
peampHOM  KM3HM M OKpYy)Karoulen
00CTaHOBKH, HJUTIOCTPUPYIOIIUE
[apajuIeIbHOCTh IIJIOCKOCTEH.
Hcnoan3oBaTh MpU3HAK MapajuIeNbHOCTU
JIByX IUIOCKOCTEH, CBOMCTBA MapallieIbHbIX
IUIOCKOCTEl TMpPHM pelIeHUuH 3afad  Ha
MIOCTPOEHHE.

OO0BbsACHATD, 410 Ha3bIBACTCSA
HapajyIeIbHbIM TNIPOEKTUPOBAHUEM U Kak
BBITIOJIHACTCS IIPOEKTUpOBaHUE (Uryp Ha
IJIOCKOCTb.

HN300paxkaTs B mapaieNbHON NPOEKIUH
pa3NuyYHBIE  TEOMETPHYECKHE  (PHUTYPHI
MopaeaupoBaTh peanbHbIE CHTyallMd Ha
SI3BIKE TEOMETPHH, HCCIIE0BATh
MOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM
FeOMETPUUECKUX MOHATHH.

Hcnoab3oBaTh NpH peIICEHWH 3a7ad Ha
IIOCTPOECHUE CEYEeHUI IOHSATHE
MapajyIeIbHOCTH, NPU3HAKU M CBOMCTBA
HapayIeIbHBIX MPSIMBIX Ha IUIOCKOCTH
AKTyaau3upoBaTb (akTel W METOJBI
IUTAHUMETPHH, pENIeBaHTHEIE TeME,
IPOBOJIUTH AHAJIOTUH.

OO0bsicHATB, Kakoil yrom Ha3bIBaeTCs
yIIoM MEXTY MePeCceKarOIUMUCS
HPSIMBIMH, CKPEIIUBAIOLIIMUCS IPSMBIMU B
MPOCTPAHCTBE.
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JlaBaThb ompeneneHue NepreHAUKYIIPHBIX
HOpSIMBIX U OPAMOM, MEPHEHAUKYISAPHON K
wiockoctd. HaxomMTs  yriasl  MEXOy
CKPEIIMBAIOIINMHUCS TIPAMBIMH B KyOe u
MHpaMHIE.

IIpuBoauTs mnNpUMepPbl U3 peagbHOU
KU3HM M OKpYXaloled oOCTaHOBKH,
WUTIOCTPUPYIOIIHE  MEePIECHINKYIIIPHOCTh

MPSIMBIX B MIPOCTPaHCTBE U
MEePIEeHANKYIIPHOCTb IpSAMOM K
IJIOCKOCTH.

DopMyJIHPOBATH MIPU3HAK
HNEePIEHANKYIIIPHOCTH IpsAMON u

IUIOCKOCTH, MPUMEHATH €ro Ha HpaKTHKeE:
OOBSCHATh  NEPHEHIUKYJSIPHOCTH pedpa
KyOa ¥ InaroHasy €ro rpaHy, KOTopas ero
HE COJEP)KUT, HAXOAUTD AIMHY AUArOHAIN

Ky0a.

Boruncasats BBICOTY MIpaBUWIbHOM
TPEYTOJIbHOM u [IpaBUIbLHON
YETBIPEXYTOIbHOM MHpaMui MO JJIMHAM
péodep.

Pemarnb 3a7a4u Ha  BBIUHCJICHUS,
CBSI3aHHBIE  C  MEPHEHIUKYISIPHOCTHIO
MPSAMOM M TUIOCKOCTH, C WCIOJB30BaHUEM
MPU PEIICHUHU IJIAHUMETPUYECKUX (HaKTOB
Y METOJIOB.

OO0OBACHATD, 4TOo Ha3bIBAIOT
MEePIEeHIUKYIISIPOM U HAaKJIOHHOW W3 TOYKHU
K IJIOCKOCTH; MpPOEKLHEH HaKIOHHOW Ha
IIJIOCKOCTb.

OO0OBACHATD, 4TOo Ha3bIBACTCS
paccTosiHHEM: OT TOYKH [0 IUIOCKOCTH;
MEXIy TMapauIebHBIMA  IUIOCKOCTSIMU,
MEXAy OpAMOM M MapayieNbHOM el
TUTOCKOCTBIO; MEXIY CKPEUTHBAOIIUMICS
MIPSIMBIMH.

HaxoauTh 5TH pacCcTOSHUS B MPOCTHIX
clydasx B Ky0Oe, TNHpamuie, MpHU3Me.
MogaeaupoBath peajbHbIE CHUTYallMM Ha
SI3BIKE TEOMETPUH, HCCIIeIOBATh
MIOCTPOCHHBIE MOJIENH C HCIOJb30BaHUEM
reOMETPUYECKUX MOHITHMH.




Hcnoan3oBaTh NpH pEUICHHH 3aJad Ha
mocTpocHue ceueHuit reopemy Iludaropa,
CBOMCTBA IPSMOYTOJIBHBIX TPEYTONbHUKOB
AKTyaaum3upoBaTb (QaxkTbl U METOJIbI
IUIAHUMETPHH, pElleBaHTHEIE TeMe,
MPOBOJIUTH AHAJIOTUH.

JlaBaThb onmpeneJieHne yria MexXIy IpsMon
U TUIOCKOCTBIO0, (POPMYJIMPOBATh TEOPEMY O
TpEX MEPHEeHANKYIIIPaX U 00paTHYIO K HEH.
Haxoguts yroa Mexay npsMod u
IUIOCKOCTBIO B MHOTOTpaHHHKE,
paccTosiHHE OT TOYKHM JO MpsIMOH Ha
IUIOCKOCTH, HCIIONB3Ysl TEOpEeMy O TpEX
MePHEeHINKYIIpax.

IIpoBoauTHL Ha uYepTEKE MEPIEHIUKYIAP:
U3 TOYKH Ha NPAMYyI0; U3 TOYKH Ha
IIOCKOCTb.

JlaBaThb omnpeesieHHe IByTPaHHOTO yIiia U
€r0 JIEMEHTOB.

OOBSICHATB PaBEHCTBO BCEX JIMHEMHBIX
YIJIOB ABYIPAaHHOIO yria.

Haxoaute Ha yepTexe NBYrpaHHBIN yroi
npu pebpe HMUpPaMUJEL, MIPU3MBI,
napauienenunesaa.

JlaBaTh  ompedeseHue  yriia  MEXIy
TUIOCKOCTSIMH.

JaBatpb onpeaesienue 1 GopMyJaMpPOBATH
NPU3HAK  B3aUMHO  TIEPICHIUKYISIPHBIX
IUIOCKOCTEH.

HaxoauTh yriasl MeXAy IUIOCKOCTAMHU B
KyOe u nupammue.

Hcnoan3oBaTh Ipu  pelIeHHH  3aaad

OCHOBHEBIC TCOPCMBI u METOAbI
IJIaHUMETPHUU.

MO)leJIHpOBaTL peaJibHbI€ CUTyallUM Ha
SA3BIKC reomMeTpuu, HCCaeaoBaTb

MTOCTPOCHHBIC MOJIENIA C HCIOJIH30BAHUEM
TEOMETPHUYECKUX TTOHATHH.

Hcnoab3oBaTh INpHu peIICeHWH 3a7ad Ha
MOCTPOCHUE CEUCHUH COOTHOIICHUS B
MPSIMOYTOJIHHOM TPEYTOJIbHUKE.
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Kontpoabnas padora NeS

Pa3zzen 8. BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE.

18

Tema 8.1. Bextopsl B
IPOCTPAHCTBE.

CopeprkaHue JeKIUn

1. BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE. Moayib BekTopa. ClnoxeHue u
BBIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA YHCIIO.

2. KOJ’IJ’II/IHeapHOCTI) BCKTOPOB. PaBECHCTBO BCKTOPOB. Paznoxxenue BCKTOpa 1o TpCM
HCKOMITJIAaHAPHBIM BEKTOpaM. HpaBI/IJ'IO rnapauiejicnuricaia.

HDaKTI/I‘ICCKI/Ie 3aHATHA

1. Perienue 3aa4, CBSI3aHHBIX C MPUMEHEHUEM MPaBWII ICUCTBUM C BEKTOPAMHU.

2. PaznoxxeHue BeKTOpa o HamnpapiieHUs M. Pelienre 3a/1a4 Ha BBINOJHEHUE JEHCTBUI
HaJl BEKTOPAMH.

Tema 8.2. [IpsmoyronbHast
crcTeMa KOOpAWHAT B
MIPOCTPAHCTBE.

CoJiepykaHue JICKIUH

1. IlpssmoyronbHast cucTeMa KOOPAUHAT B MpocTpaHcTBe. CBA3b MEXITY
KOOPJMHATaMH BEKTOPOB M KOOPANHAT TOUEK.

2. IlpocTeiimye 3agauu B KOOpAMHATAX. YTOI MEXAY BeKTopaMu. CKaJIsipHOE
IIPOMU3BEJICHUE BEKTOPOB.

HDaKTI/I‘ICCKI/Ie 3aHATHA

1. IIpocTetimue 3a1a4M B KOOPAWHATAX.

AKTyaqu3MpoBaTh (GakTel U METOMBI
IUIAaHUMETPHH, peJeBaHTHEIE TeMe,
IMPOBOAUTH aHAJIOTUH.

OnepupoBaTh  INOHATHEM  BEKTOp B
TPOCTPAHCTRE.

®opMyJIMPOBATH MIPaBUIIO
TapaJuIeenuneaa pu CIIOKCHUHT
BEKTOPOB.

CknaaplBaTh, BbLIYUTATb  BEKTOPHI,
YMHOKaTh BEKTOP Ha YKCJIO.

HN3yyartb OCHOBHBIE CBOIICTBA  3THUX
onepauui.

JlaBaTb omnpeaeneHHe TPSIMOYTOJBHOMN
CHACTEMBl KOOpPAMHAT B IPOCTPAHCTBE.
BpIpa3uTh KOOpAMHATHI BEKTOpa dYepes
KOOPAMHATHI €r0 KOHIOB.

BbIBOAUTH, HCHOJB30BATH  (QOPMYITy
JUIMHBl BEKTOpa M pAacCTOSHUSA MEXIY
TOUYKaMH.

BeipaxkaTb  CKaJspHOE  IPOU3BEACHHUE
BEKTOPOB  uepe3 UX  KOOPAMHATHI,
BBIYUCIISITH YTOJl MEXY IBYMsI BEKTOPaMH,
JIBYMsI IPSIMBIMH.
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2. KoopanHaTHO-BEKTOPHBIM METO IIPU PELICHUH TE€OMETPHYESCKUX 3a/1a4.

Haxomuth yron Mexay HOpsAMoil H
IUIOCKOCTBIO, ~ YTOl ~ MEXIy  ABYMS
TUTOCKOCTSIMH aHAJTUTUYECKIMU METOJaMHU.
BbiBoauTh, HCHOAB30BATHL  (hopMmyry
paccTOsIHUSA OT TOYKH A0 MIOCKOCTH

Kontpoabnas padora Ne6

Pa3nen 9. [IponzBoaHas GyHKIMYU U ee MPUMEHEHHUE.

36

Tema 9.1. [IponsBogHas
¢yukim. I'eomerpudeckuii u
(bu3HUecKuil CMBICTI.
npousBoHOM. [IponsBonHbIE
AJIEMEHTAPHBIX (QyHKLUIA.
IIpousBoaHast CyMMBI,
MIPOU3BE/ICHUS], YACTHOTO
GbyHKIHIA

CopeprkaHue JeKIUN




1. Henpepsieabie ¢pynkunu. [IpomsBognaas Gyakimm. [Tpon3BogHbIe 2TeMEHTAPHBIX 2
¢dbyukimi. [Ipon3BoaHAas CYMMBI, IPOU3BEICHMUSI, YACTHOTO (DYHKITHIA OnepupoBaTh MOHATHSIMH: HEPEphIBHAS
2. ITponsBoaHast CIIOKHON (DYHKIIUH. 2 byHKIUs; TIPOU3BOJIHAS GyHKIHN.
3. TeomeTpuueckuii U HU3UUSCKUIA CMBICIT MPOU3BOJHOMN. Y paBHEHHE KacaTeIbHON 2 Hcnonnzobatk TeOMeTPUIECKHUH u
rpaduKy OYHKIIA. ¢Gusmyeckuit  CMBICT TIPOM3BOAHON st
IIpakTdeckue 3aHATHS peuIcHus 3a1a4.
1. Haxoxk/aeHH1e IPON3BOIHBIX (ByHKIHM. ) Haxozmvn, MIPOU3BONHBIC 3JEMEHTAPHBIX
2. Haxosk/ieHne TpOM3BOAHBIX PA3IIIHBIX (QyHKITHIL 2| QyHkumi,  BHIMMCAATR  POM3BOJHBIC
3. HaxoxeHue IpOM3BO/IHON CII0XKHOM (yHKIIHIL 2| CyMMEL, ~ HPOM3BENCHNA, 1acTHOro
4. HaxoxaeHue Mpou3BOTHOM CIIOKHON (DYHKITHH. 2 ymmapit.
5. Hanmicanue ypaBHEHHUs KacaTeIbHOM K rpadHKy (GyHKIHH. 2 Henoassosars TPOUSBOIIHYIO AL
= = UcclieoBaHus (PYHKIMM HA MOHOTOHHOCTh
6. du3nyUecKuii CMBICI IPOU3BOJHOM. 2
U 9KCTPEMYMBI, MPUMEHITH PE3yJIbTaThl
KonTpossnan pabora Ne7 2 HCCIIC/IOBAHMS K TOCTPOCHUIO TpaduKOB.
Tema 9.2. [Ipumenenue Coneprkanue JIEKIMH TpuMeHsTH IPOU3BOAHYIO st
MPOU3BOIHOM. 1. MOHOTOHHOCTb U 3KCTPeMyMbI (DYHKIIHH. 2 HAXOXK/ICHHS  HAMIYYIIEro pELICHHS B
2. HaxoxieHre HanOOJIbIIero ¥ HAMMEHBIIETO 3HAYCHHUS (DYHKIIUH Ha OTPE3KeE. 2 NPUKIAZHBIX, B TOM WHCIE COLHMATBHO-
3. [IpumMeHeHre MPOU3BOIHON K UCCIIEIOBAHNIO (QYHKIIMI. 2 SKOHOMHYECKHX, 3a]1a4aX.
ITpakTHyeCcKUe 3aHSITHS 3HAKOMHUTBCSI C UCTOpPUEH  pa3BUTHS
1. TlpuMeHeHre TPOM3BOIHOMN K HCCIEIOBAHUIO (DYHKIIHH. 2| mMaTeMaTHYecKOTO aHaIhu3a
2. IToctpoenue rpadukoB GYHKIUU C TOMOIIBIO €€ HCCIICAOBAHUS. 2
3. Pemrenne 3a1a4y Ha HAXOXKJICHHE HAMOOJIBIIETO ¥ HANMCHBIIICTO 3HAYCHH. 2
4. TIpuMepbl UCTIONTF30BAHUSI IPOU3BOIHOM JUIS HAXOXKICHUS PAMOHATIBHOTO 2
pEIICHN B MPHUKJIAIHBIX 33/1a9aX.
KonTpoabHas padora Ne§ 2
Pazgen 10. UaTerpaJ u ero npuMeHeHms. 20
Tema 10.1. [TeppooGpasHasi. Cozeprkanue JIEKIUHU
1. IlepBooOpasHas 1 ee reOMETPUIECKHHA CMBICI 1 OCHOBHOE CBOHCTBO, ITPABUIIO 2 OnepupoBathb HOHSATUSAMU:
HaxoxaeHns1. Ta0IuIa mepBooOpasHbIX. MepBOOOpa3Hasi, HHTErpall.
2. HeonpeneneHHbIi HHTETpaI, TPaBUiIa HAXOXKICHHS. 2 HaxoauTh nepsooOpasHble SIEeMEHTapHbIX
TIpakTHYECKHE 3aHATHS (GYHKIUH;  BBIYMCHIATH ~ HMHTETPAl IO
1. HaxoskieHne IepBo0OPa3HBIX (BYHKIIHL. 2| dopmyrne HI’}OTOHf_HeﬁﬁHHHa'
2. HaxoxaeHne HeolpeIeIeHHOTO HHTETpaa. 2 3HAKOMHTBCA  C  MCTODHEH  pasBHTHA
MaTeMaTHYECKOTO aHali3a
Tema 10.2. OnpesieneHHbIit CozieprKkaHue JIEKIHH
HHTETPal. 1. Onpenenennsiii uaterpai. @opmyna Hetotona-JleiiOnmma. 2
2. KpuBonuHeitHas Tpareys 1 ee oAb, IUI0CKas GUrypa ¥ ee miomaib. 2
IIpakTdeckue 3aHATHS
1. Beruucnenue onpeaencaHoro uaterpana. ®opmysia Hetorona-Jleiioaua. 2
2. HaxoxjeHre mioniaii KpUBOJIMHEHHON TpaeIuy. 2
3. HaxoyxmeHue IIoaau mIOCKoH (GUrypel. 2
Konrposbuast padora Ne9 2
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Paznen 11. MHOrorpaHHuKH.

20

Tema 11.1. [Tousarue
MHOTOTPaHHHKA.

ConeprkaHue JISKIIIN

1 . Ilonstue MHOTOIrpaHHUKA, OCHOBHBIC DJICMCHTHI MHOT'OI'PaHHUKA, BBIITYKJIBIC K
HEBBIIIYKJIbIE MHOIOI'PaHHUKHU; pa3BEPTKA MHOrorpaHHuka. IIpasunbHbie
MHororpanHuku. @opmyna Diiepa.

2. Ilpu3ma: n-yroipHast Ipu3Ma; TPAaHU ¥ OCHOBAHMS IPU3MBI; IPSIMasi 1 HaKJIOHHAS
MPHU3MEI; OOKOBAs ¥ MOJTHAS MOBEPXHOCTH Npu3MEIL. [lapannenenwes,

IIPSIMOYTOJIBHBIN MTapaUIeNeNHIIe]T, €ro AJIEMEHTHI 1 cBoiicTBa. [Inomans 60koBO#
IIOBEPXHOCTH U MIOJHON NOBEPXHOCTU NPSIMON IIPU3MBL.

3. [lupamua: n-yronpHasi mupaMusia, TpaH ¥ OCHOBAHHE ITUPaMH/Ibl; OOKOBAs U
IOJTHAs TOBEPXHOCTh MUPaMUbL; TIPaBUiIbHAS U yceu€HHas nmupaMuaa. [lnomans
OOKOBOI TOBEPXHOCTH U MOJIHOH NOBEPXHOCTH MHPAMUIBIL.

IIpakTruyeckue 3aHATH

1. Berancnienre 31eMeHTOB IPU3MbI, HAXOXKICHUE €€ TUIOIA I, 2
2. BprunciieHne 371eMeHTOB MHPAMUIbI, HAXOXKICHNE €€ TIIOMIA M. 2
3. CumMmeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCHTEIBHO TOUKH, IPSIMOH, 2
IUIOCKOCTH. DJIEMEHTHI CHMMETPHUH B IMpaMHIaX, HapaJlIeNIeIUIIeAax, TPaBHIbHBIX
MHOTOTPaHHHKAX.

Tema 11.2. O6beMEI CopeprkaHue JIEKIHH

MHOI'OI'DaHHHUKOB. 1. ITonsitre 06 00bEMe. DopMyibl 00bEM TUPAMUJIBL, TIPU3MBI.
IIpakTryeckue 3aHATHS
1. Haxoxxaenue o0bema npu3Mel. 2
2. HaxoxaeHne o0bemMa paMuIb. 2

AKTyanm3upoBath (akTel ¥ METOIBI
IJTAHUMETPUH, pEIleBaHTHEIC TeMe,
MIPOBOJIUTH aHAIOTHH.

JlaBaTh ompeaeneHue mapajuiesenunena,
pacnio3HaBaTh €ro BHUABI M  HU3ydaTh
CBOMCTBA.

JaBaTb onpeneneHue TIHPAMHIBI,
pacro3HaBaTh BUIBI IHpaMUL,
(hopMyIHpOBaThH CBOMCTBA PEOEP, TpaHeH u
BBICOTEI NpaBHIBEHOM NHPaMHIbL.

HaxoauTh Iwiomans MOIHOM M OOKOBOM
MMOBEPXHOCTU MUPAMHU/IbI.

JdaBarb omnpejaeneHue YCEUEHHOI
NUpaMUbl, Ha3bBaThb €€  2JIEMEHTHI.
®opMyIHPOBATL TEOPEMY O IJIOLIATU
60KOBOI MOBEPXHOCTHU TIPaBUIILHOM
yCeu€HHOH MUPaMUAbL.

Pemate 3amaum  Ha  BBIYMCIICHHE,
CBSI3aHHBIC C TIMPAMUIAMH, a TAaKXKe 337a4UH
Ha IOCTPOEHUE CEUECHUH.

JaBaTb onpesejieHHe TIPU3MBI,
pacno3HaBaTh BHIbI IIPU3M, H300pakaThb
IIPU3MBI Ha YEPTEIKE.

HaxoauTpb 1uromans, NOJIHOW Win OOKOBOU
IMOBEPXHOCTH IIPU3MBEI.

H3yuaTts cooTHomeHus JDilnepa Ui yucna
pEbep, TpaHeil M BepIIMH MHOTOTPaHHUKA.
H3yqatn BUJIBI MIPaBUIIBHBIX
MHOTOTPaHHMKOB, WX  Ha3BaHUSI W
KOJIMYECTBO I'paHeil.

H3yyaTh cHMMETPHIO MHOTOTPAaHHUKOB.
OO0bACHATH, KakHe TOYKH Ha3bIBAIOTCS
CHMMETPUYHBIMU OTHOCHTEJIBHO JaHHOH
TOYKHM, MpPSAMOH MIM IIJIOCKOCTH, HUTO
Ha3bIBAIOT LIEHTPOM, OCHIO WIIH TUIOCKOCTBIO
cumMmeTpuu Gurypsl. Il puBoauTH IpUMEpHI
CUMMETPHYHBIX (UIYp B apXHUTEKTYpE,
TEXHUKE, HIPUPOJIE. MopeanpoBaTth
peallbHBIE CUTYallM Ha SI3bIKE T€OMETpUH,
HCCJIEI0BATh IIOCTPOCHHBIE MOJENIH C
HCTIONIb30BAHUEM

TE€OMETPUYECKUX IOHATHH, HCIIOJIB30BATh
110/1001€ MHOTOrPAaHHHMKOB.




AKTyanu3upoBaTh (GakTbl M METOJbI
IUTAHUMETPHH, pelleBaHTHBIE TeMe.
OO0BSACHATB, KaK U3MEPAIOTCS 00BEMBI Tell,
IOpOBOJSA  AQHAIOTUI0 C  HU3MEpPEHUEM
Iomaen MHOTOYTOJIbHUKOB.
®opMyIHPOBATL OCHOBHBIE  CBOWCTBA
00BEMOB.

N3yuyats, BbIBOAUTH (opMynbl. 00BEMa
HPSMOYTOJBHOTO napaJuleNenumnena,
MIPU3MBI U THPAMHUJIBL.

Borancisite 00bEM NMPHU3MBI M IHPAMUJIBI
IO MX 3JIEMECHTaM.

[pumensite  00BEM IO pemIeHUs
CTEPEOMETPUYECKUX  3a7ad W O
HAXOXJCHUS TE€OMETPHUYECKUX BEIWUHH.
MoaeaupoBath peajgbHbIE CHUTYyallUM Ha
SI3BIKE TeOMETpHH, HCCJIeI0BATh
MIOCTPOCHHBIE MOJEIH C HCIOJIb30BaHHEM
TEOMETPUIECKHX ITOHATHI.

Koutpoabnas padora NelQ

Pasnen 12. Tesia Bpamenusi.

14

Tema 12.1. Hunuunp.

ConepxaHue JICKIAN
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1. HumuHapryIecKas MOBEPXHOCTh, 00pa3yoIie IHITHHAPHISCKOMH MOBEPXHOCTH, OCh
IWIMHAPUIECKOH TOBepXHOCTH. L{MmuHap: ocHOBaHUS 1 OOKOBAs TOBEPXHOCTh,
o0pasyomias 1 0Ch; IJI0IAIb O0KOBOH 1 OJIHON noBepxHOCTH. DopMyiia oobeMa.

HpaKTqucxne 3aHATHA

1. 3o6paxkeHune MUIUHPA Ha MIOCKOCTH. Pa3séprka mumunapa. CeueHus UInHapa
(TMIIOCKOCTBI0, MAPaUISIbHOM HiIH EPIEeHANKYISIPHON ocH nminHapa). Haxoxnenne
o0beMa.

Tema 12.2. Konyc.

CoieprkaHue JIEKIUN

1. Konnueckast moBepXHOCTh, 00pa3yroIIiue KOHUIECKOW TOBEPXHOCTH, OCh U
BepIIMHA KOHUIECKOH MoBepXHOCTH. KOHYyC: OCHOBaHUE U BepIInHA, 00pa3yromas 1
0CB; TIIOMIATF OOKOBOH 1 MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIomue u
BBICOTA; OCHOBaHHA U OOKOBasi MOBEPXHOCTH. M300pakeHre KOHyca Ha IIIOCKOCTH.
Pa3pépTra koHyca. CeueHns KOHyca (IUIOCKOCTBIO, MAapajlIeIbHOW OCHOBAHUIO, H
IIJIOCKOCTRIO, IPOXOJsIIeH Yepe3 Bepiuny). Dopmyna oobema.

IIpakTuyeckue 3aHATH

1. Berancnenue 31eMeHTOB KOHYCa, IOCTPOCHNE CEYCHUH, HaXOXIeHHe 00beMa
KOHyCa.

Tema 12.3. llap u cdhepa.

CopeprkaHue JTeKIUN

1. Cdepa u map: neHTp, paguyc, JHaMeTp; IIIOIa s MOBEpXHOCTH chepbl. BzanmHoe
pacronoxeHne cepbl ¥ INIOCKOCTH; KacaTelbHast INIOCKOCTh K cdepe; Iuomanb
cteprl. M300pakenue cdepsl, mapa Ha urockocT. Ceuenns mapa. opmyna oobeMa
mapa.

AKTyaau3upoBaTh (akTel ¥  METOJBI
TUTaHUMETPHH, peneBaHTHBIC TeMe,
MIPOBOANTH aHAJIOTHH.

HaBatb ompezneneHust chepbl W mapa, ux
LIEHTpa, pajuyca, TiaMeTpa.

OnpeneanTh chepy Kak QUIYypy BpallieHHUs
OKPY>KHOCTH.

HccienoBars B3anMHOE pacIoiO)XKEHHE
chepel ®  IUIOCKOCTH, IBYX  cdep,
WIIIOCTPUPOBATh 3TO Ha dYepTexax H
PHUCYHKaX.

®opMyJIHPOBATH omnpesesieHHe
KacaTteJIbHOM IIOCKOCTH K cepe, CBOHCTBO
Y MIPU3HAK KacaTeJIbHOU IJIOCKOCTH.
3HAKOMHUTHCS c re0JIe3NUECKHUMHU
auHUSIMA - Ha  cdepe. OOBSACHATH, UTO
Ha3bplBAIOT IWIMHJAPOM, Ha3bIBaThb €ro
JJIEMEHTHI.

HN3yyarb, OOBACHATH, Kak IOJYYHUTH

LVITHHAD myTéM BpaLICHUS
MIPSIMOYTOJIbHHUKA.

BbIBOAUTB, HCNOJB30BATH (POPMYJIBI IS
BBIUHCIICHUS IO N 60KOBOM

TTOBEPXHOCTH IUIHHLPA.
H3yyaTh, pacmo3HaBaTh  pPa3BEpPTKy
LWIMHApA.

HN300pakaTh IUIMHAP U €ro Ce4YEHUs
IUIOCKOCTBIO, MPOXOSIIEH uepe3 ero ock,
napajuleIbHOH WM TIePIIEHIUKYJIISIPHOM
OCH.

HaxoauTh mmiom@aau 3TUX  CEYCHHUH.
MopesmpoBaTh peanbHBIC CHTYyallMd Ha
SI3BIKE TeOMETpPUH, HCCIIeIOBATh
TTOCTPOCHHBIC MOJENH C HCIOJIH30BAHUEM
TEOMETPUIECKUX TTOHSATHI.

OO0BsSICHATH, Kakoe TeNo  Ha3bIBAIOT
KPYTrOBBIM  KOHYCOM,  HAa3bIBaThb  €r0
JJICMCHTBI.

HN3yyath, O00BACHATH, KaK IOIYYUTh
KOHYC IIyTEM BpallleHUsl NPSAMOYTOJBHOTO
TPEYTOJIbHUKA.

HN300paxkaTh KOHYC M €ro Ce4YeHHs
IJIOCKOCTBIO, TPOXOJsAIIel dYepe3 och, U
IUIOCKOCTBIO, TIEPIEHUKYJISIPHOW K OCH.
Hzyuyarb, pacno3HaBaTb  Pa3BEPTKY
KOHYycCa.




HpaKTH‘IeCKOC 3aHATHEC

1. BerunciieHue 51eMeHTOB cepbl U 11apa, IOCTPOSHHE CeUSHUMH, HaX0KICHHUE
obwvema mapa.
Konrtpoabnas padora Nell

BoiBoauTh, HCNOIB30BATH (HOPMYJIBI IS

BBIUUCIICHUS TUIOIAIN 00KOBOM
MIOBEPXHOCTH KOHYcAa.
Haxoauts IUIOIIAIA CEUCHUH,

MPOXOJISIINX Yepe3 BEepIINHY KOHYyca WIIH
MEePIEeHIUKYISIPHBIX €TI0 OCH.

OO0BSICHATb, KaKoe¢ TEJI0 Ha3bIBaCTCs
YCEUEHHBIM KOHYCOM.

HN3yuarb, 00bACHATH, KaK €ro MOJYyYUTh

myTéM BpaLIEHUS MIPSIMOYTOJBHON
Tpanenuy.

BoiBOAUTH, NPUMEHATb GOPMYIy It
BBIIHCIICHUS IO 60KOBOM
MTOBEPXHOCTH yCedEHHOTO KOHYyca.
AKTyanu3upoBatb (GaxkTbl ¥ METOZBI
TUIAHUMETPHH, peleBaHTHBIC TEeMe,

IIPOBOANTH aHAJIOTUH.

Pemarnb CTCPCOMECTPUYCCKUC 3a1a4u,
CBs3aHHBIC C TCIIaMH BpalicHus,
MMOCTPOCHUEM CEeUeHUH Tel BpalicHus, ¢
KOM6I/IHaIII/IHMI/I TCI BpallicHUus u

MHOTOTPaHHHUKOB Ha HaXO0X/IeHHE
TeOMETPUYECKHIX BEITHIHH.

Hcnoan3oBaTh Ipu pelIeHnH
CTEPEOMETPHUECKUX 3a1ad

IUIAHUMETpHYecKne (akTel M METOZbI
3a7la4y Ha BBIYUCIICHUE W J0Ka3aTENbCTBO.
MopaeaupoBath peajgbHbIE CHUTYallMM Ha
SI3BIKE T€OMETPHH, HCCIIeI0BaTh
MOCTPOCHHBIE MOJIENIM C HCHOJIB30BAHUEM
TeOMETPUYECKHIX MOHSITUH.
AKTyaaum3upoBaTh (akTel W METOJBI
IUTAHUMETPHH, peleBaHTHEIE TeMe,
MIPOBOANTH AHAJIOTHH.

BuiBOaUTBL, HCHOJIB30BATH  (HOpMYIIEI
00BEMOB: TIPU3MBI, NWIMHIAPA, TUPAMUAIbI,
KOHyca;  yCe4€HHOM  mupamuabl U
YCE4EHHOTO KOHYCa.

Pematp  cTepeoMeTpuueckue  3alaud,
CBSI3aHHBIE C BBIYMCICHHEM OOBEMOB.
@opMyJHPOBATH ONPEEICHNAE APOBOTO
CETMEHTAa, IIapOBOTO.

30




HpumensaTeHopMyITBl IS HaXO0XKIE
00BEMOB  MIAPOBOTO  CETMEHTa,  IMApOH
CeKTOpa CJI0si, NIAPOBOr0 ceKTopa. Perr
CTEPEOMETPUUYECCKUE  3aja4d, CBSI3aHHBIC
00péMOM mapa W IUOHIagbI0  cdd
MopaenupoBaTh pealibHble CUTyallMd Ha 53
TCOMETPHH, HCCIICI0BAThH MIOCTPOCHHBIC MO
C HUCIMOJIb30BAHHEM T'€OMETPHUYCCKUX MOHSIT]
AKTyaJM3upoBaTh (bakTeI U MET
HJ'IaHl/IMeTpI/II/I, peﬂeBaHTHbIe TEMEC, HpOBO[l
aHaJIOrUH.

Pemats  crepeoMeTpHyccKHe — 3aavd,
CBSI3aHHBIE C COOTHOIIEHHEM OOBLEMOB U

MTOBEPXHOCTEH O TOOHBIX Tl B
TIPOCTPAHCTBE.

MogaeaupoBath peajgbHble CHUTyalldd Ha
SI3BIKE TeOMETPUH, HCCIIeI0BATh

MOCTPOCHHBIE MOACIN C HUCIIOJIb30BAHUEM
reOMETPUUICCKUX IIOHSTHH.

Pazgen 13. CucteMsl ypaBHEHUil.

18

Tema 13.1. CucreMsl
YpaBHCHHUH.

CopeprkaHue JeKIUn




1. CucreMsl TMHEHHBIX, pallHOHAILHEIX, HPPAIlMOHAIBHBIX YPAaBHEHHUM. 2 OnepupoBaTh NOHATHAMH:  CHCTEMA
2. CHCTeMBI U COBOKYITHOCTH MTOKa3aTeIIHHBIX, JIOTapU(MHICCKUX YPAaBHCHHI. 2 JUHENHBIX YpaBHEHUH U €€ peleHue.
3. CrucTeMbl U COBOKYITHOCTH MTOKa3aTeNbHBIX, JTOTapu(MHICCKAX HEPABEHCTB. 2 HUcnoab3oBath CUCTEMY JIUHEHHBIX
3. Mcnone3oBanue rpagukoB GyHKIUI I peIICHUS YPABHEHUI U CHCTEM. 2 YPaBHEHHH Ul PELIEHUS IIPAKTUYECKHMX
[TpakTuyeckue 3aHATH 3a1au.
1. Perienne cucteM JIMHEHHBIX ypaBHEHUH. 2| HaxoauTs peiieHHsl IPOCTEHIINX CHCTEM
2. PellieHne CUCTEM MOKa3aTesbHbIX, JJOrapu(pMUIECKUX YPABHEHHUH. 21" COBOKYIHOCTEH pallMOHATBHBIX
aBHEHUH U HEPABEHCTB.
3. Pemenue crcteM NOKa3aTeNbHBIX, JIOTAPH(PMUICCKIX HEPABESHCTB. 2| P P .
Hcnons3oBaTh rpaduku  GYHKUMHA A7Is
= = CIICHUS YPABHEHUIA.
4. Pemrenne MpUKITaIHBIX 33734 C TOMOIIBIO CHCTEMBI INHEHHBIX YpaBHEHUI. 2| P yp
. MopenupoBaTh peajbHble CHTyallMd Ha
[Ipumenenne ypaBHEHNH, CHCTEM M HEPABEHCTB K PEIICHUIO MaTEMAaTHIECKUX 32144
o N SI3BIKE QNITeOpPBI, COCTABIIATh BBIPAKCHUS,
Y 33724 U3 pa3IMuHbIX 00JacTell HAyKH U PEaIbHOM JKU3HH
YpaBHEHMsI, HEPABEHCTBA U CHUCTEMBI IO
YCIIOBHIO 3a7a4n, HCCIIEIOBATh
MTOCTPOCHHBIE MOJETH C HCIOJIE30BaHUEM
anmnapara ajareopsl
KonTpoabnas padora Nel2 2
Paznen 14. DiieMeHTbI KOMOMHATOPMKHU, TEOPUM BEPOSITHOCTEI, MATEMATHYECKON CTATHCTHKM. 14
Tema 14.1. DeMeHTBI ConeprkaHue JISKIIIN
KOMOHMHATOPHKH.
1.0OcHOBHEIE TOHATHS KOMOMHAaTOpUKU. KOMOMHATOPHOE IPAaBUIIO YMHOKEHHS. 2 Hcnoab30BaTh MPaBUIO YMHOXEHHUS IS
[epecTanoBku, pazMenieHus, couetanus v pakropuai. Tpeyronpauk [lackams. MIEPEUUCIICHUs COOBITUH B  ClydyallHOM
®dopmyna buHoma HeroToHa. OIIBITE.
IIpakTHueckue 3aHATUS ITosb30BaThCst dopmynoit u
1. ITpocrefimniye 3a1a4u Ha MOACYET YUCIIA Pa3MEICHHI, IEPECTaHOBOK, COUCTAHUI. 2| TtpeyronpHukoMm Ilackans it onpeneaeHus
Tema 14.2. Dnementer Teopun | COACPIKAHNE JIEKIMH YKCIIa COYETAHMH.
BepOSITHOCTEIT 2 BeigensaTe Ha 1npuMepax — CilydailHble
1. CoObITHE, KOMOMHAIHS COOBITHN, BEPOATHOCTH COOBITHS, CIIOXKEHUE K YMHOKEHHE COOBITHS B ONHMCAHHOM CIly4aiHOM OIIBITE.
BEPOSATHOCTEM. @DopMyJIMPOBATh YCJIOBUSA MPOBEICHUS
IIpakTdeckue 3aHATHS ClIy4auHOro OIbITa.
1. YcnoBHas BepOATHOCTE. Y MHOXKEHHE BeposiTHOCTEH. [lepeBo ciryuaifHOro 2| HaxoauTs BeposTHOCTH COBLITHH B OMEITAX
skcnepumenTa. Dopmyina noaHoi BeposTtHocTH. He3aBucuMble cOOBITHS. lc\/[ PpaBHOBOSMOXKHBIMH MCXONIAMH.
- 01eJIMPOBATH OITBITHI c
2. Oneparuu HaJl COOBITHSIMU: TIepecedeHne, 00beANHEHIE COOBITHH, 2 AETHp
2 PaBHOBO3MOKHBIMHU AIIEMEHTAPHBIMH.
MIPOTHBOIIONIOKHBIE COOBITH. J{narpammel Diinepa. @opMyna CIOKEHHSA .
o HCXOJaMH B XOJIe MPAaKTUIECKOH pabOTHI.
BEPOSTHOCTEH " i
CHOJIb30BaTh JHarpaMMmbl OJifiepa
Tema 14.3. DneMeHTHI Cozeprkanue JIEKIUN P iep
. CIIOBECHOE  ONHCaHWE COOBITHMHA I
MaTeMaTUIeCKON CTATHCTHKH. 1. IIpencraBnenne JaHHBIX C TOMOIIBIO TabmuIl ¥ quarpamm. CpenHee 2
(hopMyITHPOBKH u M300paKeHus
apudmeTHueckoe, MenuaHa, HanOoJbIIee U HANMEHbBIIIEee 3HAUCHIISI, pa3Max, .
OOBEAMHEHNS] U TIEPECCYCHUs] COOBITHH.
JICTIEpCHsl, CTAaHIaPTHOE OTKJIOHEHHE YHCIOBBIX HA0OOPOB.
1 Pemiath, 3amaunm ¢ UCHOJB30BAaHUEM
PaKTHHCCKHC SaHATI (hopMyJIBI CIIOKEHUS BEPOSITHOCTEH.
1. lucnepcus u cTangapTHOE OTKIIOHEHHE. [lUCTIepCU T€OMETPUYECKOTO U 2| Pemarn

OHHOMHAILHOTO pacnopeacicHus.

3a1a4u Ha HaXOXKJICHUE
BEPOSATHOCTEH COOBITHIA, B TOM YHCIC
YCJIOBHBIX C TOMOUIBIO JIepeBa ClIy4yaitHOro
OIIbITA.

OmnpenensTb HE3aBHCUMOCTh COOBITHH IO
dbopMmylle ¥ MO OpraHu3aly CIYy4alHOI'O
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ombITa. M3Bnexars nH(pOpMAaIHIo 13 Tadmmiy
W OWarpamMM, HWCIOJb30BaTh TAONHIBI W
JMarpaMMel JUTSL NpEACTaBICHUS
CTaTUCTHYECKUX  JaHHBIX. HaxoauTb
ONMCATEIbHBIE XaPAKTEPUCTUKU JAHHBIX.
BeiaBuraTtb, KpUTHKOBAThb TMIIOTE3bI O
XapakTepe CiaydyalHOW W3MEHYMBOCTH U
onpenensonmx eé¢ hakropax.

BeigensaTe Ha 1npuMepax — CilydaiiHble
COOBITHSI B OIMCAHHOM CJIy4ailHOM OIIBITE.
®opMyIHPOBATHL YCIOBHS IPOBEACHUS

CIIy4aifHOTO OIIbITA. Haxonuts
BEPOSTHOCTH COOBITHH B  ONBITax C
PaBHOBO3MOKHBIMHU HACXOIaMH.
MopenupoBaTtb OIIBITHI c
PaBHOBO3MOKHBIMHU AIIEMEHTAPHBIMH.
HCXOJaMH B XOJI¢ MPaKTHYECKOW pPabOTHI.
OcBanBarthb MTOHSTHUSA: JUCTIEPCHS,

CTaHAapTHOC OTKJIOHCHHEC CHy‘lafIHOfI
BCJIMYMHBI.

HaxoauTh qucnepcuio o pacnpeaeneHuto.
Haxoanth 10 wm3BecTHBIM  (hopmynam
JICTIEPCHIO T€OMETPUIECKOTO "
OMHOMHAITLHOTO PACTIPEICIICHNS.
3HAKOMHUTBCSI C BBIOOPOYHBIM METOIOM
UCCIICIOBAaHMSI  COBOKYNTHOCTH  JaHHBIX.
M3yuyats B X0ze IMpakTHYECKOH paboTHI C
WCTIONIB30BAaHMEM  3JIEKTPOHHBIX  TaOMIMI
IIPUMEHEHHE BBIOOPOYHOTO METoza
UCCIIEJOBAaHHH.




4 YCJIOBUSA PEAVIM3AIINU YYEBHOI'O IPEAMETA MATEMATUKA

4.1 TpeGoBanusi K MATEPUATBHO-TEXHHYECKOMY 00ecneYeHH 10
Peanuzamus yueOHoro mpenMera MaremaTuka TpeOyeT Haiauuus y4yeOHOro KaOWHeTa
MaremaTuku.

O6opynoBanue yueOHOro kabuHeTa: pabouee MECTO MpernoiaBareis (CTo, CTyl); paboune MecTa
oOyuaromuxcs (CTOJIbI, CTYJbs); KOMIUIEKT Tabaui: "Anredpa u Hayasa aHanusa. [lpousBoaHas u
nepBooOpasHas"; «@DyHkiuun u rpadpukm»; «DOpPMYyNBI COKPAIICHHOTO YMHOMCHHS»;
«Ctepeometpusi», «MeToa KOOpAUHAT B HPOCTpaHCTBE»; «OCHOBHBIE TPUTOHOMETPUYECKHE
TOKAECTBA ¥ (POPMYITBD); MAKEThl MHOTOTPAHHUKOB M TEJI BpAIllEHHs U3 METaJUIa U KapTOHA, HA0op
YEPTEKHBIN TSI KIIACCHOU JTOCKH.

Texuunueckue cpenacrsa odydenus: Mynsrumenua-mpoektop Infocus IN114 x Full 3D; skpan
HacteHHbIii Lumien Eco Picture Mftte White; nepcoHanbHbIN KOMITBIOTEDP C YCTAHOBJICHHBIM
[1O, nmoaxmouenusiii k cetu Mutepuer(OC Windows 7 Pro;MS Office 2007;Kaspersky
Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHMBHBIX  INPAaBOBBIX  JOKYMEHTOB, OCHOBHOH H
AOMOJHUTEIbHON Y4eOHOIl JIuTepaTypbl, HeOOXO0AUMOM 1JIs1 OCBOEHHS Y4eOHOr0 MmpeaMeTa
MaremaTuka

a) Hopmamueno-npagoevle akmul:

1.IIpuka3z Muno6prayku Poccuu ot 17.05.2012r. Ne 413 «O06 yTBepx)aeHnn peaepaabHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpeaHero oomero oOpazoBaHus» (B pell.
npuka3zoB MunoOpHayku Poccun ot 27.12.2023 Ne1028);

2.Ilpuka3z Ne371 MunoOpuayku Poccum ot 18.05.2023r. «O0 yTBepkIeHUU
benepanbHON 00pa30BaTENBHON MPOrPAMMBI CPEIHETO MPOPECCHOHANTBHOTO 00PA30BAHMSI.

3.Ilpuka3 Munnpocsemenuss Poccum ot 23.07.2025 N 551 "OO6 yTBepKAeHUU

dbenepanbHOrO MEPEYHS  AJIEKTPOHHBIX  0Opa30BaTENbHBIX  PECYpPCOB,  JOMYIIEHHBIX K
MCTIOJIB30BAHUIO TIPU PEATH3AIMU UMEIOIINX TOCYAaPCTBEHHYIO aKKPEIUTALUIO0 00pa30BaTEIbHBIX
MPOrpaMM Ha4yaJIbHOTO O0ILEro, OCHOBHOTO 00IEro, cpeHero odiero oopazoBanus"

4. Tlpuka3z Munnpocsemenuss Poccun ot 26.06.2025 N 495 "OO yTBepxIeHUU
benepanbHOro nepevHsi yueOHUKOB, AOMYIIEHHBIX K UCIIOJIb30BAHUIO IIPU pean3alui UMEIOIIUX
rOCYJapCTBEHHYIO aKKpeIUTalKi0 00pa30BaTENbHBIX MPOrPaMM HAa4aJbHOTO OOIIEro, OCHOBHOTO
obmero, cpenHero odmero oopa3oBaHusi OpraHU3aAUsIMHU, OCYIIECTBIISIIOITUMU 00pa30BaTEIbHYIO
JIESITEIIbHOCTh, U YCTAHOBIICHUH MPEIETHHOTO CPOKA HCIIOIB30BAHMS UCKITIOYCHHBIX YUCOHUKOB U
pa3pabOTaHHBIX B KOMILJIEKTE C HUIMH YY€OHBIX TOCOOMit"

0) Ocnoenasn rumepamypa:

1. Maremaruka: anreOpa ¥ Hayalla MaTeMAaTUYECKOTO aHajan3a, reoMeTpus. AnreOpa W Hauyaia
MaTemaTrueckoro aHanmsa: 10-11 kimaccel: 6a30BBIM U yIIIyOJEHHBIA ypoBHU : yueOHuk / I1I.
A. Anumos, 0. M. Konsarun, M. B. Tkauésa [u np.]. — 12-e uzg. — Mockaa : [Ipocseiienue,
2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 31eKTpOHHBIN // DIEKTPOHHBIN pecypc
nudpoBoit  obpazoBatenbHOit cpensl  CIIO  PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/149004

2. MaremaTuka: anrebpa ¥ Hadaja MaTeMaTH4YeCKOro aHaiausa, reomerpus. ['eomerpus: 10-11
KJ1acchl: 0a30BbIN U yriyOn€HHbIN ypoBHU : yueOHUK / JI. C. Atanacsan, B. ®@. byry3os, C. b.
Kanomues [u np.]. — 12-e u3a. — Mocksa : IIpocBemienune, 2024. — 288 ¢. — ISBN 978-5-09-
116447-3. — TekcT : 3MeKTPOHHBIM // DIeKTpOoHHBIN pecypc 1UppoBOil 00pa3zoBaTEIbHOI
cpensl CIIO PROFo6pazoBanue : [caiiT]. — URL: https://profspo.ru/books/149002

3. bammmakos M.M. Matematrka: yued. s CTYA. yUpeKISHHIH cpe. mpod. obpa3oBaHust /

M .M .bammakoB. — 7-e u3a., crep. — M. : U3natensckuit ieHTp «Akagemus», 2021. — 256 c.
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4.3. [lepeyeHb NPOrpaMMHOro odecneveHusi, npodecCHOHAIbHBIX 023 TAHHBIX, HHPOPMALMOHHBIX
CNPABOYHBIX CHCTEM PecypcoB HMH(OPMALMOHHO- TeJIeKOMMYHUKAIHMOHHOWH ceTH «UHTepHeT»,
He00XOUMBIX /IJIsl OCBOCHUSA y4eOHOro npeamMera Maremaruka

Jlunensnonnoe nporpammHoe obecrieuenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT- pecypcesl:
1.Ilepeuenn udppoBbIX (AIMEKTPOHHBIX ) OMOIHOTEK:

-bubnnorexa OP PROFob6pa3oBanue https://profspo.ru/
-OnexkTpoHHO-00pa3oBaTenbHas cuctema FOpaiT https://urait.ru/

- DnextponHas 6ubnuoreka BI'TY https://bibl.cchgeu.ru/catalog/

- HOb — HanmonansHas anekTpoHnHas Oubnroreka https://rusneb.ru/

2 KoncynbranTtllntoc https://www.consultant.ru/

3.0¢ummansusiii caiitr OO0 «Uudoypox» https://infourok.ru/

4. Caiit OTKpBITHIN KoJUTeK. MaTemaTuka http://www.mathematics.ru

4.4. Ocol0eHHOCTH peanu3anuu y4eOHoOro mpeamera MaremaTuka Ui 00y4alOIIMXCH M3 4YHCIA
MHBAJIM/I0B U JIMI[ ¢ OTPAHMYEeHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

ITpu oOyueHHM MLl C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbs, MPELyCMaTpUBACTCA
WHAMBUYaIbHbBIN rpaguk oOydeHus.

WHBauap! ¥ IMLA C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI 00€CTI€UEeHbI TeYaTHBIMU
U 2JIEKTPOHHBIMU 00pa30oBaTeIbHBIMU pecypcamMu B opMmax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM
UX 3/10pPOBBS.

JUisl OCyIIECTBJIEHUS NMPOLEAYpP TEKYIIEro KOHTPOJIS YCHEBAEMOCTU U MPOMEXKYTOUHOMH
aTTecTallMd OO0ydYaroIuxcs, co37aroTcs (OHIBl OLEHOYHBIX CPEACTB, aJalTHUPOBAHHBIC JUIS
UHBAJIUAOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHM 3/I0pPOBbSl M IO3BOJISIOIIME OLIEHUTH
JOCTIKEHUE MMM 3aIJIAaHMPOBAHHBIX B OCHOBHOM 00pa3oBaTelbHON HporpaMMme pe3yibTaToB
00yueHMsI U ypOBEHb C(HOPMUPOBAHHOCTU BCEX KOMIIETEHLMH, 3asBICHHBIX B 00pa30BaTENbHOM
IpOorpaMMe.


https://profspo.ru/
https://urait.ru/
https://bibl.cchgeu.ru/catalog/
https://rusneb.ru/
https://www.consultant.ru/
https://infourok.ru/
http://www.mathematics.ru

5 KOHTPOJIb W OIEHKA JOCTUXEHUM
OCBOEHUSA YYEBHOTI'O ITPEJIMETA MATEMATHKA

PE3YJIbTATOB

Pe3ynbrathl 00yueHus

OneHka pe3yapTaToB
(hopMBI 1 METO/IBI)

JIMYHOCTHBIE PE3VIJIbTATHI:

1) rpaxIaHCKOTrO BOCTIUTAHUS: CPOPMHUPOBAHHOCTH
IpakJaHCKOMU MO3UIMH 00YYaroIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCUIICKOT0 00IIecTBa, OCO3HAHHE
CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHHE
3aKOHa ¥ MPABOMOPSAKA; IPUHATHE TPAAULIMOHHBIX
HaIMOHAJIbHBIX, O0IIEYeIOBEUECKUX T'YMaHUCTUUECKUX U
JEMOKPATUYECKUX

LIEHHOCTEN; TOTOBHOCTb IIPOTUBOCTOSATH UICOJIOTHH
HKCTpEMHU3Ma, HAI[OHAIN3MA, KCEHO(POOHH,
JUCKPUMHHALIMY IO COLIMAIIBHBIM, PEJIMTHO3HBIM, PACOBBIM,
HAallMOHAJIbHBIM IPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIbHOCTh B MHTEpECAaX
IpakJIaHCKOTO O0IIEeCTBA, yYaCTBOBATh B CAMOYIPABICHUH B
00111€00pa30BaTEIbHON OpraHU3aluy U JE€TCKO-FOHOIIECKUX
OpraHu3alysX; YMEHHE B3aUMOJCICTBOBATD C
COLIMAJIbHBIMYA UHCTUTYTaAMHU B COOTBETCTBHUHU C UX
(GYHKIMAMU U Ha3HAUYCHHEM; TOTOBHOCTh K TYMaHUTapHOU U
BOJIOHTEPCKOM JI€SITEIbHOCTH;

2) NaTpUOTHUYECKOI0 BOCIUTAHHUSA: OCO3HAHNE
c(hOpPMHUPOBAHHOCTH POCCHICKOM IPa1aHCKOM
WJEHTUYHOCTH, MTATPUOTU3MA, YBAKEHHSI K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH nepea PoauHol, ropioctu 3a
CBOM KpaM, cBOI PoauHy, CBOM S3bIK U KYJIBTYPY, IIPOILLLIOE
U HACTOsLIee MHOTOHAMOHAJILHOIO Hapoaa Poccuy;
LIEHHOCTHOE OTHOLICHUE K TOCYAapCTBEHHBIM CUMBOJIAM,
HACTOPUYECKOMY U IIPUPOJHOMY HACIIEIUIO,

MIaMATHUKAM, TPAIALMIM HapogoB Poccuu, TOCTHKEHUAM
Poccnn B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUAX U TPYJIE;
uzeitHast yoexIeHHOCTb, TOTOBHOCTD K CITYKEHHIO U 3aII[UTe
OteuecTBa, OTBETCTBEHHOCTH 3a €r0 Cynb0Y;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS: OCO3HAHHE
JyXOBHBIX LICHHOCTEH POCCUMCKOTO HApPOa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STHYECKOTO
MOBEJICHHST; CIOCOOHOCTH OLIEHUBATH CUTYAIHIO U
IIPUHUMATH OCO3HAHHBIE PEIIECHUs, OPUEHTUPYSCh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI M [IEHHOCTH; OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOEHHUE YCTOMYUBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTEIISAM U (UITN)
JPYTUM 4JIEHaM CEMbH, CO3JJaHNI0 CEMbH Ha OCHOBE
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OCO3HAHHOTO PUHATUA UEHHOCTEW CEMENHOM KU3HU B
COOTBETCTBUU C TpaauLUsIMHU HapoaoB Poccuu;

4) 5CTETUYECKOr0 BOCIIUTAHUS: SCTETUYECKOE OTHOIIICHUE K
MUPY, BKIIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHI;
CIIOCOOHOCTH BOCIIPUHUMATD Pa3INyuHbIe BUJIbI HCKYCCTBA,
TpaJAUIIMU U TBOPYECTBO CBOETO U APYTHX HAPOJIOB,
OILyIIaTh YMOLIMOHAJILHOE BO3JEHCTBUE UCKYCCTBA;
yOeKIeHHOCTh B 3HAUMMOCTH JUIsl TMYHOCTH U 00I1IecTBa
OTEUYECTBEHHOI'0 U MUPOBOT'0 UCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPATUIIUN U HAPOAHOTO
TBOPYECTBA; TOTOBHOCTh K CAMOBBIPAYKEHHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHHE NIPOSBIISATH KauecTBa
TBOPYECKOM JINYHOCTH;

5) duzmveckoro BocuTaHus: cOpMUPOBAHHOCTH
3JI0pOBOTO M 6€301MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOTO
OTHOIIICHHUS K CBOEMY 3/I0pPOBbIO; MOTPEOHOCTH B
(hU3MYECKOM COBEPIICHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-037J0POBUTEILHON JEATENBHOCTHIO; aKTUBHOE
HENPHUSITHE BPEHBIX TPUBBIYCK U UHBIX (DOPM MPUIHHECHHUS
Bpena GU3NIECKOMY H
MICUXUYECKOMY 3/I0POBbIO;

6) TPyZAOBOI'O BOCIIUTAHUS: TOTOBHOCTh K TPY/y, OCO3HaHUE
LIEHHOCTH MacTepCTBa, TPYI0JII00HE; TOTOBHOCTD K
AKTUBHOU JIESATENBHOCTU TEXHOJIOTMYECKON U COMAIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATb,
IUIAHUPOBATh M CAMOCTOSITENILHO BBITOIHSTH TAKYIO
NeSITeNIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam
npodeccrnoHaNbHOM AeSITENbHOCTH, YMEHUE COBEPIIATH
OCO3HaHHBIN BeIOOp Oyay1iel mpodeccuu u pearn3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIC TUIAHBI; TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO Ha
NPOTS)KEHUH BCEH KU3HU;

7) 3KOJIOrMYECKOro BOCIIUTAHUSA: CHOPMHUPOBAHHOCTh
9KOJIOTUYECKON KYJIbTYpbl, IOHUMAHHUE BIUSHUS
COLIMAJIbHO-?)KOHOMUYECKHUX IPOLIECCOB Ha COCTOSIHUE
MIPUPOHOM U COLIMATBHOM Cpeibl, 0OCO3HAHUE TTI00ATBHOTO
XapakTepa 3KOJOTHYECKUX po0iieM; IUIaHUPOBaHUE U
OCYIIIECTBJICHHUE JEUCTBUIN B OKPYKAIOIIEH cpeJie Ha OCHOBE
3HaHUs LeNer
YCTOMUYMBOIO Pa3BUTHS YEJIOBEYECTBA; AKTUBHOE HEMPUATHE
JNEUCTBUN, MPUHOCALLUX BPEJl OKpYKaloLEeH cpeae; yMEHHE
MIPOTHO3UPOBATH HEOIATOMPHUATHBIE SKOJIOTHUECKUE
IIOCJIEICTBUS IPEAIIPUHUMAEMBIX JCHCTBUM,
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MPEeJOTBpAILATh UX; PACIIUPEHUE OTIBITA JEATEIbHOCTH
9KOJIOTUYECKOI HAIPaBICHHOCTH;

8) IEHHOCTH HAYYHOTO IO3HAHUS: COPMHUPOBAHHOCTD
MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHOH MPAKTHKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO
OCO3HaHHIO CBOETO MECTA B IOJIMKYJIBTYPHOM MHUDE;
COBEPILIEHCTBOBAHHE S3bIKOBOM U UUTATENbCKON KYJIbTYPBI
KaK Cpe/ICTBA B3aUMOJICHCTBUS MEXTy JIFObMHU U TO3HAHUS
MUPA; OCO3HAHME IIEHHOCTH HAYYHOU JesITeIbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATH IPOCKTHYIO
MCCIIEI0BATENLCKYIO ICATEIIbHOCTh WHANBUYaIBHO U B

rpynme.

METAIIPEAMETHBIE PE3YJIBTATEI




B PE3YIbTATC OCBOCHUS IMMPOrpaMMbI IO MATCMATHUKE
Ha  ypOBHE OCHOBHOrO o0mero oOpa3oBaHus Y
oOydaromerocss OyayT cGhOpPMHUPOBAHBI MeETaNpPeIMETHBIC
pE3yJIbTAaTHI, XapaKTePH3YIOIIHeCs OBJIaJICHHEM
YHUBEPCAIIBHBIMU IIO3HABATCIIbHBIMU HeﬁCTBHHMH,
YHUBEPCATbHBIMA ~ KOMMYHHKATUBHBIMUA ~ JICUCTBUSAMH U
YHUBEPCATbHBIMU PEryJIATUBHBIMU JICWCTBUSIMH.
[To3HaBaTenbHBIE YHUBEPCATIbHBIC YIEOHBIE ICHCTBHS.

OsJagenne YHHBEpPCATbHBIMH
MO3HABATEJIbHBIMH JeHCTBUIMMU:

a) 0a30BbIC JIOTHYCCKUE JICHCTBHUS: CAMOCTOSTEIBHO
(dhopMynupoBath 51 AKTyaJIu3UpPOBATh npoliemy,
paccmaTpuBath ee BCECTOPOHHE; yCTaHABIIMBATh
CymeCTBeHHBIﬁ HpI/I3HaK NJIX OCHOBAHHUA IJIA CpaBHeHI/ISI,
KIaccupuKanmuud W OOOOIICHWS;,  ONpeneisaTh  IeNn
NEATCIIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTCPUU HX
JOCTHIXKCHHUS, BBIABJIISATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘-II/ISI B
paccMaTpuBaeMbIX SIBJICHHSX; BHOCHTh KOPPEKTHBBI B
JCSATCIIbHOCTh,  OICHUBATh COOTBETCTBHE  PE3yJIbTaTOB
L[esIM, OILIGHWBAaTh PUCKH TIOCIEACTBUN JI€ATEIbHOCTH;
pa3BUBaTh KpPEATUBHOE MBIIUICHUE TIPU  PEIICHUU
YKU3HCHHBIX TPO0JIEM;

40



0) 0a30BBIC HMCCIICIOBATEIILCKUE JICHCTBHS: BIAICTh
HaBBIKAMU  y4eOHO-MCCIIEIOBATENLCKOW W MPOEKTHOU
NESATENIbHOCTH,  HaBbIKAMU  paspelieHus  npodiieM;
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB pEelIeHUs MPAKTUYECKUX 3aJady, MPUMEHEHUIO
pa3IMYHBIX METOJIOB TO3HAHMSA;, OBJAJ€HUE BUAAMHU
NESITeIbHOCTH 10 TMOJIyYeHHI0O HOBOTO 3HaHUA, €ro
UHTEpIpeTaluy, MpeoOpa3oBaHHUI0O M MPUMEHEHHIO B
Pa3NUYHBIX YUEOHBIX CUTYallUsX, B TOM YUCIIE IIPH CO3/1aHUH
yu4eOHbIX ¥  COIMAJBbHBIX MPOEKTOB; (HOpMUpPOBaHHE
HAay4yHOTrO  TUIA  MBIIUIEHUS,  BIaJCHUE  Hay4YHOU
TEPMUHOJIOTHEH, KIIOYEBHIMH TOHATHSAMH W METOIAMU;
CTaBUTh ® (QOPMYIHPOBATH COOCTBEHHBIE 3a7a4dl B
00pa30BaTeNbHON NEATEeIbHOCTH U KU3HEHHBIX CUTYaIIUAX;
BBISIBIISITh MPUYUHHO-CJIEICTBEHHBIE CBS3U u
aKTyaJlu3upOBaTh 3a7a4y, BBIABUTATh TUIIOTE3Y €€ PEIICHNUS,
HaxXOJWTh  apryMeHTBbl Ui  JIOKa3aTeIbCTBA  CBOMX
YTBEP)KICHHUMN, 3a7]aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;
aHAJIM3UPOBATh IIOJYyYEHHBIE B XOJAE pEUICHMs 3ajadu
pe3ysbTaThl, KPUTUYECKU OLEHUBATh HX JOCTOBEPHOCTD,
MIPOrHO3UPOBaTh M3MEHEHHE B HOBBIX YCIIOBUSX; JlaBaTh
OLICHKY HOBBIM CHUTYallUMsIM, OLIEHHWBaTh IPHUOOpPETEHHBIN
OTIBIT; pa3pabaThiBaTh IUIAH PELICHUS MPOOJIEMBbI C YYETOM
aHaJIM3a UMEIOUINXCA MaTepUalbHBIX U HEMaTepHabHBIX
pECypCcoB;  OCYLIECTBJIATH  ILICJICHAIIPABJICHHBIM  IIOUCK
MepeHoca  CpeacTB W CHOCOOOB  JEHCTBUSL B
npoeCCUOHATIBHYIO Cpelly; YMETh IEePEHOCHTb 3HAHUS B
II03HABATEJIbHYIO U MIPAKTHUYECKYIO obacTu
KHU3HENEATSITFHOCTH;, YMETh HMHTEIPHUPOBATH 3HAHUS U3
pasHBIX TPEIMETHBIX 00JacTeil; BBIIBUTATH HOBHIE HIIEH,
npeajaraTb OpPUrHHAIBHBIE MOAXONbl M PEIICHUS; CTaBUTh
npoOyieMbl U 3ajjaud, JOMYCKAIoIlhe allbTepPHATUBHbBIE
peleHus;




B) pabotra c¢ wuH(popMaluen: BIAAECTh HABBIKAMU
noJy4yeHus MH(OpMAIMK M3 HCTOYHHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITEHO OCYIECTBIISITh TIOUCK, aHam3,
CHUCTEMATH3allMI0 ¥ WHTEpHpeTaluio  WHPOpMaIuu
pa3NMYHBIX BUAOB W (OPM TPEICTABICHHS, CO3/aBaTh
TEKCTHl B Pa3MUYHBIX (opMaTax € y4eTOM Ha3HAYCHHS
uHbOpMAIlMM W [EJIEBOH  ayauTOpuH,  BbIOWpas
ONTHUMAaJbHYIO (OpMYy TPEACTABICHUS W BHU3yaTU3allUU;
OLIEHUBATh JIOCTOBEPHOCTD, JJETUTUMHOCTb MH(OpMaIy, ee
COOTBETCTBUE IMPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;
UCTIOJB30BATh cpeacrtsa UH(POPMALMOHHBIX "
KOMMYHHUKAITHOHHBIX TEXHOJIOTHA B peleHnn
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX ¥ OpraHU3aIMOHHBIX
3a1a4 ¢ COOMOIEHHEM TpeOOBAaHWUN IPTOHOMHUKH, TEXHUKH
0€30MaCHOCTH, THTHEHBI, PecypcocOepeKeH s, TIPABOBBIX U
THYECKUX HOPM, HOPM HWH(OPMAIMOHHOW OE30MacCHOCTH;
BIIIETh HAaBBIKAMU PACIIO3HABAHUSA U 3alIUTHl HHPOPMAIIIH,
MH(POPMALMOHHOM 6€30MacHOCTH TNYHOCTH.

Osjagenne YHUBepPCATbHBIMH
KOMMYHUKATHBHBIMHU Y4eOHBIMU I CTBUSMMH:

a) OOIIEeHHE: OCYIIECTBIISITh KOMMYHHKAIIUHA BO BCEX
chepax KH3HH, pAaclo3HaBaTh HEBEPOATbHBIE CPEICTBA
oOmIeHus, TOHUMATh 3HAUYEHHWE COLMAIBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUTKA KOHQIMKTHBIX CHUTyallMid U
cMr4aTh KOH(JIUKTBI, BIAJETh Pa3IUYHBIMH CIOCOOAMU
OOIIEHUS W B3aUMOJCHUCTBHUS; apTyMEHTUPOBAHHO BECTH
IMajor, YMETh CMATYaTh KOH(QIIMKTHBIE CHTYallWH;
pa3BepHYTO W JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C
WCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

42



0) coBMecTHas JeATENbHOCTh: IOHMMAaTh U
HCII0JIb30BATh IIPEUMYIIECTBA KOMaHIHOU u
WH/IMBUYAIbHON paboThl; BHIOMPATh TEMAaTHUKy M METOJIbI
COBMECTHBIX JEHCTBUH C Y4YeTOM OOIIUX HHTEPECOB U
BO3MOXXHOCTEH Ka)XJOro 4JieHa KOJUIEKTHBA; MPUHUMAThH
L€ COBMECTHOM JIESATENIIBHOCTH, OpPraHU30BBIBATH W
KOOPJAMHHUPOBATH JCUCTBUS MO €€ JOCTHKEHHUIO: COCTABIIATh
IUIaH JIECTBUM, DPACIpPENENATh POJIM C YYETOM MHEHHMU
YYaCTHHUKOB, 00CYXJaTh pe3yJbTaThl COBMECTHOW PabOTHI;
OLICHMBATh KAa4e€CTBO CBOETO BKJIAJA U KaKJIOTO y4aCTHHKA
KOMaHJIbl B OOMMH pe3yiabTaT 1Mo pa3pabOoTaHHBIM
KpUTEpUSM; MpeJiaraTb HOBbIE IPOEKThI, OLIEHUBATh UJIEHU C
MO3UIMM  HOBU3HBI, OPHUTMHAIBHOCTH, MPaKTUYECKOU
3HAYUMOCTH; KOOPAMHUPOBATH U BBINOJHATH paboTy B
YCIIOBUSIX peajbHOr0, BUPTYATbHOTO M KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBUS; OCYUIECTBIIAT MMO3UTUBHOE
CTPaTErMuecKkoe IOBEJEHUE B PA3NMUYHBIX CHUTyalUsX,
MpOSIBIISATh ~ TBOPUECTBO W BOooOpakeHue, OBITh
VMHUIMATUBHBIM.

OBiajeHne yYHHMBEpPCAJBHBIMH PeryJisiTHBHbIMH
Y4eOHbIMH 1eliCTBUSIMMU:

a) CaMOOpraHu3allus: CaMOCTOSITENILHO

OCYILECTBIISATh MTO3HABATENIBHYIO JI€ATEIbHOCTD, BBISIBIISThH

poOsIeMbl, CTaBUTh U (YOPMYIHPOBATH COOCTBEHHBIE 33/1a4U
B 00pa3oBaTe€NbHOM  JESATENBHOCTH M KU3HEHHBIX
CUTyallUsIX; CaMOCTOSATEIbHO COCTAaBJIATH IJIaH PEILEHUs
poOJIeMBI C YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEW W TMPEANOYTEHU; 1aBaTh OLUECHKY HOBBIM

CUTyallUsIM; pPAaCIIUPATh PaMKH ydeOHOro mpeaMera Ha

OCHOBE JIMYHBIX MPEAINOYTCHHUM; JeNaTh OCO3HAHHBIN
BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue; OLICHUBATH MPUOOPETEHHBIN OTIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON
SPYIMIIMM B pa3HBIX O00JacTAX 3HAHUM, IOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD;

0) CaMOKOHTpOJb:  JlaBaTb  OIEHKY  HOBBIM

CUTyallUsiM, BHOCHTb KOPPEKTHBBl B  JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM; BIAJETh
HaBbIKAMU I103HABATEIbHOU pediIeKkcuu Kak OCO3HAHUS

COBEPIIAEMBIX EUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX

pe3yslbTaTOB M  OCHOBAHWUW;  MCIOJIB30BaThb  IPUEMBI
pednekcun A7 OLEHKM CHUTyalldd, BbIOOpa BEpPHOTO
pElIeHus; YMEThb OLEHMBaTb PHUCKH U CBOEBPEMEHHO

[IPUHUMATh PELICHHUS 10 X CHUKECHHUIO;




B) SMOLMOHAIBHBIM HMHTEIUIEKT, MPEANOoJIararoiui
c(hOPMHUPOBAHHOCTH:
CIIOCOOHOCTH ITOHMMAaTh CBOE 3MOIIMOHAILHOE COCTOSHUE,

CaMOCO3HaHHS, BKJIFOYAIOIIETO

CcOOCTBEHHON
cebe;
CaMOKOHTPOJTb,

BUCTH HaIpaBJICHUA

cdepsl,
BKJTFOYAOIIETO

pa3BUTHS

SMOLMOHAIBHON ObITh yYBEPEHHBIM B
CaMOpETyJIMPOBaHMs,
YMEHHME NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJECHHE,
CIOCOOHOCTh  aJanTUPOBaThCS K AMOLMOHAIBHBIM
U3MEHEHMSAM U TPOSBIATH T'MOKOCTb, OBITH OTKPBITHIM
HOBOMY; BHYTpPEHHEHN MOTHBAIUH, BKJIFOYAIOLIEN
CTPEMIICHHE K JOCTWKCHMIO LIEJIM U YCIEXy, OITHMM3M,
VHHLIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS M3 CBOMX
CHOCOOHOCTh

BO3MO>KHOCTEH; BKJIFOYAFOIICH

IIOHUMAaTh 3MOIMOHAJIbHOC COCTOAHHUC APYTHUX, YUUTBIBATH

SMIIaTHH,

€ro Ipu OCYHICCTBJICHHU KOMMYHHKAIWH, CIIOCOOHOCTE K
COYYBCTBUIO U COIICPCIKNBAHUIO; COLNHUAIIbBHBIX HABBIKOB,
BKJIIOYAIOIIKUX CIIOCOOHOCTH BBICTpanBaTb OTHOHICHUA C

JOPYTUMH JTIOJbMHU, 3a00TUTHCH,

paspemars KOHQIUKTHL;

r) NPUHATME cebsa 1 opyrux nogen: npuHMMaTb cebs, noHnmas
CBOM HEOOCTAaTKM N OOCTOUHCTBA, NPUHMATb MOTUBLI 1
aprymeHTbl ApYyrux fnogen npy aHanuse pesynbTaTtos
OesATeNnbHOCTMW; NpM3HaBaTh CBOE NpaBo U NpaBo APYriX Mnoaen
Ha OLUMOKM; pa3BMBaThb CNOCOBHOCTb NMOHMMAaTL MUP C NO3ULIUK
Opyroro yenoseka

MMpOSABJIATE HUHTCPEC U

[MPEJAMETHBIE PE3VYJIbTATHI

1) BnaseHrne MeTo1aMu J10Ka3aTelbCTB, aITOPUTMAMHU
peleHus 3a1a4; yMeHue GopMyIupoBaTh OMpeaeIeHHs,
AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, TPOBOIUTH
JIOKa3aTelIbHbIE PACCYKJEHUS B XO/1€ PEIICHUS 3a/1a4;
YMEHHE OIIEpPUPOBATH MOHATUIMU: OIIpEJIeIEHUE, aKCHOMa,
TEOopeMa, CIIECTBUE, CBOWCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCUIIbHBIE (POPMYITHUPOBKH; yMeHUE (HOPMYITUPOBATH
o0paTHOE 1 TPOTUBOTIOIOKHOE YTBEPKIACHHUE, IPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, UCIIOJIB30BATH METO]T
MaTeMaTH4eCKOW MHIYKIUU; TPOBOJUTH 10Ka3aTEeIbHbIC
paccy>XIeHHsI IPU PELLIEHNH 3a7a4, OLEHUBATh JIOTHYECKYIO
IIPAaBUIIBHOCTD PACCYKIACHUM;

2) yMeHHe ONepupoBaTh MOHITUSIMHU: CTEIIEHb YHCIA,
CTENEHb C LENbIM [I0Ka3aTeNIeEM, KOPEHb HAaTypalbHON
CTEIEHU, CTEIIEHb C PALIMOHAJILHBIM [TI0KA3aTENIEM, CTENIEHb C
JIEUCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKAa3aTEJEM,
Jorapu@m 4ucia; yMeHHE BBIOIHATH BEIUMCICHHE
3HAYEHUH U IPeoOpa30BaHus BEIPAKEHUH CO CTEIICHSIMU U
norapudmamu, mpeodpa3oBaHus APOOHO-PAITMOHATBHBIX
BBIPQXKCHUH; ) yMEHUE CBOOOHO ONIEPUPOBATH MOHATHUSIMU:
jorapu@m 4ucia, CHHyC, KOCUHYC U TaH['€HC
MIPOU3BOJILHOTO YUCIIA;

Habmronenue u OILICHKA
pe3yJIbTaTOB paboTsl Ha
MPaKTUYECKUX 3aHATHUSIX;
IIpOBEpKa pe3yJIbTaToB
CaMOCTOSITEJIbHON paboTHI;
OLICHKA YPOBHS 3HAHUU
CTYJICHTOB Ha
KOHTPOJBbHO-YYETHOM 3aHATHUH,
KOHTpOJbHAasE ~ paboTra 1O
paznenny
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3) yMeHHe ONepHpOBaTh MOHATHSAMU: pPALUOHAIBHBIC,
UppalOHAIBHBIE, MOKa3aTeJbHbIE, CTETICHHBIE,
JAOrapuMHUUECKUE, TPUTOHOMETPHUECKUE YpaBHEHUS W
HEPaBEHCTBA, UX CHCTEMBI;

4)  yMmMeHue  OmNepuUpOBaTH  TMOHATUSAMHU:  (QYHKIIHS,
HeTpepbiBHAs (PYHKIWSA, TPOU3BOJHASI, TEpBOOOpa3Has,
oTpesieNIeHHbI UHTETpall; YMEHUE HAXOIUTh MPOU3BOIHBIC
JIEMEHTApHbIX  (QYHKIMHA,  UCHONb3ys  CHpPaBOYHBIE
MaTepHalibl; UCCIe0BaTh B MPOCTEHUIINX CIIydasix (QyHKIMU
Ha MOHOTOHHOCTbH, HaXOAWTh HauOOJbIINE W HAUMEHBIIINE
3Ha4eHUs (YHKIMA; CTPOUTHh TpadUKd MHOTOUIEHOB C
WCTIOJB30BAHUEM amliapara MaTeMaTHYecKOro aHaJn3a;
NPUMEHSATh TPOM3BOJHYIO TMPH pEIICHUH 3a7a4  Ha
JBUKEHHE; peliaTh MPaKTUKO-OPUEHTUPOBAHHbBIE 33/1a4U Ha
HauOOJbIINEe W HAaUMEHbIIME 3HA4YCHHs, Ha HaXOXICHHE
MyTH, CKOPOCTH U YCKOPEHHs; YMEHHE HCIOJIb30BaTh
cBoiicTBa M rpaduku (QYyHKIUHA JUIs pELIeHUs ypaBHEHHIH,
HEpaBEHCTB W 3a/Jad C [apaMeTpaMu; H300paxarb Ha
KOOPJAMHATHOM INIOCKOCTH MHOKECTBA PELICHUN YPAaBHECHM,
HEPaBEHCTB U UX CHCTEM;

5) yMmeHue oOmnepupoBaTh IOHATHUSAMHU: PpaAIMOHAIBHAS
GdbyHKIMs, TOKazaTtelnbHass (YHKIMs, CTENEHHas (PYHKIUA,
norapu@muueckast byHKIMS, TPUTOHOMETPHUUYECKUE
¢byHkiuu, oOpatHble (YHKIUU; YMEHHE CTPOHUTH Tpaduku
U3YyYEHHBIX QYHKLUH, UCIIOIB30BaTh IPa(UKH IPH U3yUECHUN
MIPOIIECCOB M 3aBUCHMOCTEH, IIPU PELICHUH 3aja4y U3 JAPyTrux
yueOHBIX MPEIMETOB U 33/1a4 U3 pealIbHON KU3HU; BHIPAXKAaTh
(dbopMyIamMH 3aBUCUMOCTH M@Ky BeJTMYHHAMM;

6) yMeHHe peliaTh TEKCTOBBIE 3aa4l Pa3HbIX TUIIOB (B TOM
qrciie Ha MPOICHTHI, JOJIH W YacTH, Ha JBIDKEHHE, PadoTy,
CTOMMOCTHh TOBAapOB U YCIYyT, HAJOTH, 33Jauyu U3 o0yactu
yOpaBlIeHUS JIMYHBIMH U CEeMEHHBIMU  (PUHAHCAMH);
COCTaBIISITh BBIPAKEHHUS, YpPaBHEHHS, HEPABEHCTBA W HX
CHCTEMBI II0 YCJIOBHUIO 3aJaud, HCCIEIOBaTh IOJyuYeHHOE
pelIeHre U OLEHUBATh PABONOJ00HOCTh PE3yIbTaTOB;

7)  yMeHuE  OmepupoBaTh  IOHATHUSAMHU:  CpE/IHEe
apudMeTHIecKoe, MeauaHa, HauOOoJIbIlIE M HAMMEHBIIEE
3HAYEHUs, pa3Max, AUCIEPCHs], CTaHJIAPTHOE OTKJIOHEHHUE
YHCIIOBOTr0 Habopa; yMEHHE M3BIEKaTh, HHTEPIPETUPOBATH
uHpOpMalMIO,  TpPEACTAaBICHHY0 B  Tabiumax, Ha
auarpammax, rpadukax, oTpakarollylo CBOMCTBA pealbHbIX
MPOIIECCOB U SIBJICHUH; MPENCTaBIATh HH(OPMAIMIO C
MOMOINBI0  TAaONMWII W JUarpam; HCCIIeI0BaTh




CTAaTHCTUYECKUE JAaHHBIE, B TOM 4YHCIE C NPUMEHECHHEM
rpadUueCKUX METO/IO0B U IJIEKTPOHHBIX CPEJICTB;

8) ymeHue omepupoBaTh MOHATHUSMU: CIYYaWHBIM OMBIT U
ClIyyailHO€ COOBITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSTHOCTH C  HCIIOJIb30BAHHEM
rpadU4ecKuX METOIOB; MPUMEHATH (OPMYIIBI CIOXKECHUS U
YMHOXXEHUSI BEPOSTHOCTEH, KOMOWHATOpHBIC (aKThl W
(GbopMynBl TPU pEIIeHUH 3a/ay; OLEHUBATh BEPOSTHOCTHU
peaNbHBIX  COOBITHI; 3HAKOMCTBO CO  CIy4YalHBIMHU
BETMYMHAMU; YMEHUE TPUBOAUTH MPUMEPHI TPOSBICHUS
3aKOHA OOJIBIINX YHWCENT B MPHPOJHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

9) yMeHHe OIepupoBaTh MOHATHUSAMHU: TOYKa, IMpsMas,
TUIOCKOCT, MIPOCTPAHCTBO, JIBYTpaHHBIT yTol,
CKPEIIHBAIOIINECS npsIMbIE, napasuieIbHOCTh u
MEPICHAUKYJIIPHOCTDh TPSMBIX U TUIOCKOCTEH, Yrol MEXIy
MPSIMBIMU, YTOJI MEXKAY MPSIMOM U IIIOCKOCTHIO, YTOI MEXKIY
IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
paccTossHUE  MEXAY TMPSMBIMH, PACCTOSHHUE  MEXKIY
IUIOCKOCTSIMH; YMECHHE HCIIOJIB30BAaTh MPHU PEIICHUH 3a7ad
M3YYCHHBIE (aKThl M TEOPEMBbI IIAHUMETPUHU; YMCHHUE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

10) ymeHHe omepupoBaTh TMOHATUSMU: MHOTOTPAHHUK,
CEYeHHe MHOTOTPaHHHKA, KYO,

napajuieNenunes, npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTH BpAIllEHUS, IWIUHIP, KOHYC, IIap, chepa,
cedeHus (pUrypsl BpalleHUs, TUIOCKOCTh, KaCAIOIIAsCs
cdepsl, MUIUHAPA, KOHYCA, IO TOBEPXHOCTH

MU PAMH/IBI, IIPU3MBI, KOHYCA, IIMINHAPA, TUTOIaab chepsl,
00beM Ky0a, IPSMOYTOJIEHOTO MapajliesIeuIe/1a,
MUPAMHEIBI, IPU3MBI, IIIJTUHAPA, KOHYCa, IIapa; yMEHUE
M300pakaTh MHOTOTPAHHUKH U TIOBEPXHOCTH BPAIICHUS, UX
CEYCHUS OT PYKH, C MOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB H
JNEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH IMPaBUIIHHBIE
MHOTOTPaHHHUKH; YMEHHUE CBOOOHO OIEPUPOBATH
MOHATHUSIMU: IBUKCHUE, TTaPaJUICITbHBIA MEPEHOC,
CUMMETpPHS Ha IUIOCKOCTH ¥ B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBanue noaoous, mof00HbIe (GUTYPBI; YMEHUE
pacrno3HaBaTh paBHbIE U MOA00HBIE (PUTYPBI, B TOM YHUCIIC B
MIPUPOJIC, UICKYCCTBE, APXUTEKTYPE; YMEHHUE UCIIOIb30BATh
reOMETPHUYECKHUE OTHOIICHHUS, HAXOAUTh TEOMETPHUECKUE
BEJIMYHHEI (JUTHHA, YTOJI, TUIOIA b, 00bEM) IIPH PEIICHUU
3aJ1a4 U3 IPYTUX yIeOHBIX MPEIMETOB U U3 PEATLHOM
KH3HU;
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11) ymenue onepupoBaTh NOHIATUAMMU: JBUKEHHE B
MIPOCTPAHCTBE, M0I00HBIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIIEHHE TUIONIAC IOBEPXHOCTEN U
00BEMOB NMOAOOHBIX PUTYp MPH PEIICHNUH 33]aY;

12) yMeHue BBIYUCIATh FT€OMETPUUECKHUE BETUUHHBI (JTHHA,
yroJ1, MJI0a1b, 00bEM, IUIOIIA/lb TOBEPXHOCTH), UCIIOIb3YS
U3y4eHHbIE (OPMYIIBI U METOBI;

13) ymeHue onepupoBaTh MOHATUSAMHU: IPSMOYTOIbHAS
CHUCTEMA KOOPJIMHAT, KOOPAUHATBI TOUKH, BEKTOD,
KOOpJUHATBI BEKTOPA, CKAIPHOE POU3BEACHHE, YTOI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YUCJIO; HAXOAUTh C IOMOIIbIO U3yUYEHHBIX
(hopMyJ1 KOOpIAUHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE
MEXy ABYMs TOUYKAMU;

14) ymenue BbIOMpATh MOAXOAAIMN U3YUEHHbIM METOJ IS
peleHus 3a1a41, paco3HaBaTh MaTeMaTHUECKUE (PaKThl U
MaTeMaTHYeCKUEe MOJAEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNUE IPUBOJUTH IPUMEPDI
MaTE€MAaTHYECKUX OTKPBITUHA POCCUNCKOW U MUPOBOM
MaTeMaTHYECKOW HayKH;

15) ymeHwue onepupoBaTh MOHIATHIMHU: MHOXKECTBO,
IIOJIMHO>KECTBO, ONIEPALIMH HaJl MHOXKECTBAMH; YMEHHUE
HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juis
OIHMCAHUs peaIbHbIX IPOLIECCOB U SIBJICHUN NPU PEILIEHNN
3aja4, B TOM YHUCIE U3 IPYTUX YU€OHBIX IPEIMETOB;

16) yMeHue onepupoBaTh MOHATUSAMU: HATYPAJIBHOE
4HCJIO, LEJI0€ YHUCII0, OCTATOK 110 MOAYIIIO, PAalJUOHATIBHOE
4HCII0, UPPALIMOHAIBHOE YHCII0, MHOXKECTBA HATYPAJIBHBIX,
LIEJIBIX, PALIMOHAIBHBIX, JEHCTBUTEIBHBIX YACET; YMEHUE
WCIIOJIb30BATh MPU3HAKH JISTTAMOCTH, HAUMEHBIITUH OOTIHIA
JIeTUTEh U HauMEHblIee 00I11ee KpaTHOE, allTOPUTM
EBkinza npu penieHuu 3ajaq; 3HAaKOMCTBO C Pa3IMYHbIMU
MO3ULIMOHHBIMH CUCTEMaMU CUHCIICHMUS;

17) ymeHue onepupoBaTh MOHATUSAMU: TOXKIECTBO,
TOXJIECTBEHHOE ITpeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO,
CHUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHEHUI, HEPABEHCTB U CUCTEM, PALlMOHAJIbHBIE,
HppalMOHAIIbHBIE, TI0KA3aTEIbHbIE, CTETIEHHBIE,
norapuMuueckue, TPUrOHOMETPUYECKUE yPaBHEHHUS,
HEpAaBEHCTBA U CUCTEMbI; YMEHHUE pellaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOILBIO PA3JIMYHbIX [IPUEMOB;
pelaTh ypaBHEHUs!, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPOM;
MIPUMEHSTh YPaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JIsI
pelIeHns MaTeMaTUYeCKUX 3a/1a4 U 33/1a4 U3 Pa3InIHbIX
oOyacTell HAyKU U peaslbHOM JKU3HU;




18) ymenue cBOOOJHO OIIEPUPOBATD MTOHITUSIMHU:
M0CJIeI0BATEIbHOCTD, apH(PMETHUECKas IPOrpeccus,
reoMeTpudecKasi Iporpeccus, 0eCKOHEUHO yObIBaroIast
reoMeTpHuecKasi Iporpeccusi; yMeHHue 3a1aBaThb
M0CJIeI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO

PEKYpPpPEHTHBIX (hopMyI.
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PazpaGoTunku:
OI'BOY BO «BI'TY» ClIK npenogaBaTent nepeoit KB. Kar. &L/ Pazanosa O.A.
®T'BOY BO «BI'TY» CIIK npenosiaratens H — Xypasnesa H.A.

OI'BOY BO «BI'TY» CIIK npenojapareib BhCIIeH KB KATETOPHH (%,’Epnmrma H.B.

PyxoBonuTens cdpaloBaTebHOH NPOrpaMMsbl

OI'BOY BO «BI'TY» CIIK npenosapatensb BbICIIel KB KATETOPHH m% Anenskona H.B.

IkcmepT
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U Doy - oty Arpamneeiy M.IT.
OpraHH3alHuH




pabo4eii nporpaMMsbl yueOHOro npeamera MaremaTnka

JIMCT AKTYAJIM3ALIUN

Ne

HanmenoBanue
snementa OIl,
paszena, myHKTa

ITyHKT B mpeapiymen
penakuuu

IIyHKT ¢ BHECEHHBIMU
U3MEHEHUSMHU

PexBu3nTel
3acenaHus,
YTBEPIUBILIETO
BHECEHUE
W3MEHEHHUH
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