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1 MACHOPT PABOYEM ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MATEMATUKA

1.1 O0J1acTh NpUMEHEeHHUs! IPOrpaMMbl

Peanuzamus cpegnero obmero oOpazoBanus B mpeaenax OIl CIIO mo mporpamme
MOJArOTOBKM CHELUAJINCTOB CPEAHEro 3BeHa Mo creuuanbHocTd 15.02.10 Mmexarponuka u
MoOmiIbHas poboTorexHuka B cooTBercTBHM ¢ PI'OC CIIO mo cnemumansHocTH 15.02.10
MEXaTPOHHKA W MOOWIbHAs poboToTexHUKa ¢ yderoMm TpeboBanuit ®I'OC cpemgHero obiero
oOpa3zoBanusi, yrBepxkaeHHoro [Ipukazom MunobpHayku Poccun ot 17.05.2012r. Ne 413(B pen.
npuka3oB MuHoOpHayku Poccum ot 27.12.2023 Nel028 u denepanbHOl 00pa3oBaTeIbHOM
nporpammbl CITO, yTBepkaeHHoN pukazoM MuHoOpHayku Poccuu ot 18.05.2023 Ne371).

1.2 OO0mas xapakTepucTHKa y4eOHOro npeamera MaremaTuka

MareMaTHKa CIIy>KAT OTIOPHBIM TPEAMETOM JUTS M3yYSHHS CMEXHBIX JTUCIHILINH, a B
KU3HU TOCJIE MIKOJBI PeabHOM HEOOXOJUMOCTHI0O CTAHOBUTCS HEMPEPBHIBHOE 00pa3oBaHUE, YTO
TpeOyeT TMONHOIEHHOW 0a30Boi 001Ie00pa3oBaTeIbHON TOATOTOBKHM, B TOM 4YHUCIE U
MaTeMaTH4ecKod. DTO OOYyCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YHCIO CIEUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEICTBCHHBIM NPUMEHEHHEM MAaTeMaTHKH: W B cdepe SKOHOMHUKH, U B
Ou3Hece, U B TEXHOJOTHYECKHX O0NACTAX, W JaXKe B TyMaHUTapHBIX chepax. Takum oOpazom,
Kpyr oOydJamomuxcs, A KOTOPhIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM MPEIMETOM,
CYILIECTBEHHO PACIIUPSIETCS.

[TpakTUdeckast MOJIE3HOCTh MaTEMATUKU O0YCIIOBJIEHA TEM, YTO €€ IPEMETOM SIBIISTFOTCS
(GyHIaMeHTalbHbIE CTPYKTYPhI HAIIETO MHUpA: MPOCTPAHCTBEHHBbIE (POPMBI U KOJIUYECTBEHHBIC
OTHOIICHHUS OT NPOCTEHIINX, YCBAaMBa€MbIX B HEMOCPEJACTBEHHOM OIBITE, 0 JOCTATOYHO
CIIOKHBIX, HEOOXOAUMBIX IJI Pa3BUTHsI HAYYHBIX U TEXHOJIOTHYECKUX HaeH. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHWH 3aTPyJHEHO MOHWMAaHHE NMPHUHIMIIOB YCTPOHCTBA M HCIIOIB30BAHHS
COBPEMEHHOM TEXHHKH, BOCIPHUSATHE M HMHTEPHpETanuss pa3HOOOpa3HOW CoLMaIbHOM,
HKOHOMHYECKOM, MOTUTHYECKOW MH(OpMAIH, Matod(PPEeKTHBHA TOBCEIHEBHAS MPAKTUYECKAs
NesTeNbHOCTh. KaXXIoMy 4YelnoBeKy B CBOEH JKHU3HHM MPHUXOIUTCS BBINOJHATH JOCTATOYHO
CIIO)KHBIE pAcu€Thl M COCTABISATH HECIOXKHBIC AITOPUTMBI, HAXOOUTHh HYXHbIE (OPMYJBI U
MIPUMEHSITh UX, BIAJIETh MPAKTUYECKUMU MTPUEMAMU T€OMETPUYECKUX U3MEPEHHUI U TTOCTPOCHMUIA,
YUTaTh UHPOPMALIUIO, TPECTABICHHYIO B BUy Ta0JIUII, AUArpaMM U Tpa(HKOB, KHUTb B YCIOBHUIX
HeonpeAenEHHOCTHA U TIOHUMATh BEPOSTHOCTHBIN XapakTep ClIydaHbIX cOObITUH. OHOBpEMEHHO
¢ pacmmpenueM chep mpuMEeHEHUsT MATEMAaTUKH B COBPEMEHHOM OOIIeCTBE BCE OOsIee BAKHBIM
CTAaHOBUTCS MATEMaTUYECKHUI1 CTHIIb MBIIIIICHUS, TPOSBIISIOLIUICS B ONPEIEIEHHBIX YMCTBEHHBIX
HaBBIKax. B mporiecce u3y4eHuns MaTeMaTHKH B apCeHal MPUEMOB U METOZOB MBIIIUICHUS YeJI0BEKa
€CTECTBEHHBIM 00pa30oM BKJIIOYAIOTCS MHAYKLUUA U JEAYyKIHs, 0000IIeHHe U KOHKpEeTH3alus,
aHaM3 M CUHTE3, KJaccu(uKalus U cucTeMaTH3anus, abcTparupoBanue u aHajaorus. OObeKThI
MaTeMaTHYeCKUX YMO3aKIIOUYEeHHUH, MpaBuia MX KOHCTPYHPOBAHMSI PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHHS (POPMYIUPOBATH, 0OOCHOBHIBATH H
JOKa3bIBaTh CYXJEHHSA, TEM CaMblM pPa3BUBAIOT JIOTUYECKOE MBIILIeHHEe. MaremaTuke
NPUHAIISKUAT BeAylIast posib B (GOPMUPOBAHUU AJNTOPUTMHUECKOW KOMIIOHEHTHI MBIIIJICHUS H
BOCIIUTAaHUM YMEHUU EWCTBOBATH 0 33/IaHHBIM aJIrOPUTMaM, COBEPILIEHCTBOBATh N3BECTHHIE U
KOHCTPYHMpPOBaTh HOBbIE. B mpoliecce pemieHus 3aja4 — OCHOBHOM yueOHOU N1eATebHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOPUYECKAs U MPUKIAIHAS CTOPOHBI MbliieHus. OOyueHue
MaTeMaTUKe MAaéT BO3MOXHOCTh pa3BHUBaTh y OOYYAIOUIMXCS TOYHYIO, PAlMOHAIBHYIO H
MH(OPMATUBHYIO pedb, YMEHUE OTOMpaTh HauboJiee MOAXOMAIINE S3bIKOBbIE, CUMBOJIMYECKHE,
rpaduuecKkue CpeiCTBa JUIS BBIPAXKEHHUS CYXKICHUH W HArJSIIHOTO WX TPEICTaBIICHUS.
Heo0OxonuMbpiM KOMIIOHEHTOM OOII€H KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHUM SBIIETCS OOIlee
3HaKOMCTBO C METOJaMH IMO3HAHUS JACUCTBUTEIBHOCTH, MPEJCTABICHUE O MPEIMETe U METOME
MaTeMaTHKH, €ro OTJIMYUS OT METO/0B €CTECTBEHHBIX U



TYMaHHUTapHbIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHHs] MaTeMaTHKH JJsl PELICHUS HAy4YHBIX H
MPUKIAIHBIX 3a1ad. Takum oOpa3oM, MaTremMaTH4eckoe 00pa3oBaHUME BHOCHT CBOW BKIJIAJ B
¢dopmupoBaHue oOmeld KyJIbTyphl —dYenoBeka. V3ydeHue MaTeMaTHKH CIIOCOOCTBYET
ACTETHUYECKOMY BOCIUTAHHUIO YeJIOBEKa, MOHMMAHUIO KPAcOThl U M3SIIECTBA MaTeMaTHYECKHX
paccyXIeHHU, BOCIIPUATUIO T€OMETPUUYECKUX (POPM, YCBOCHHIO HJIEH CUMMETPHH.

1.3 Ilesin u3yvyenus yueOHOro npeamera Maremaruka

[IpuoputeTHBIMH  LEASIMH  OOy4YeHHMST MaTeMaTHKE SBIAIOTCS:  (opMHpOBaHHE
LHEHTPATBHBIX MaTEMaTUYECKUX TOHATUH (YHUCIIO0, BEJIMYWHA, TeoMeTpudeckas Qurypa,
MepeMEHHas1, BEPOSITHOCTh, (DYHKIIHUS), 00ECTIEUNBAIOIINX MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh
MaTeMaTHYeCKOT0 00pa30oBaHus 00YUaIONMIUXCS; TTOABEACHIE O0yJarOIIMXCS Ha JOCTYITHOM ISt
HUX YpPOBHE K OCO3HAHHMIO B3aMMOCBSI3M MAaTEMaTHUKU U OKPYXKAIOIIETO MUpa, MOHUMAaHHE
MaTeMAaTHKH KaK YacTH OOIIed KyJIbTypbl YEJIOBEUECTBA; PA3BUTHE HMHTEIUICKTyaTbHBIX H
TBOPUYECKUX CIOCOOHOCTEH 00yYaromuxcs, MO3HABATEIbHON AaKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUM, KPUTUYHOCTH MBIIUICHUS, WHTEpeca K H3YyYCHHIO MaTeMaTHuku;, (opmMupoBaHUE
(YHKIIMOHATTFHOM MAaTEeMaTU4YeCKOW TIpaMOTHOCTH: YMEHHsI paclo3HaBaTh MaTeMaTHYECKUe
aCrMeKThl B pPEaJbHBIX XU3HCHHBIX CUTYAlMSIX W MPU W3YUYEHUU JIPYTUX YUEOHBIX MPEIAMETOB,
MIPOSIBIICHUS] 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYyIUPOBATh MX HA SI3bIKE MAaTEMATHKU U
CO3/1aBaTh MaTEMATHYECKUE MOJEJIHM, MPUMEHITh OCBOCHHBIM MaTeMaTUYECKUH ammapar it
peuieHusl MpakTUKO-OPUEHTHUPOBAHHBIX 337a4, MHTEPIPETUPOBATh U OLEHUBATH IOJIYYEHHBIE
pEe3yAbTaTHI.

14 MecTto yueoHnoro npeamera Maremartuka B ctpykrype IHHIICC3:

VYueOublii npeamer Martemaruka sBIsSeTCS Y4e€OHBIM HPEIMETOM 00s3aTeNbHON
npeameTHoi obinactu «MaremaTrka 1 uHpopmaruka» PI'OC cpeanero oOiiero o0pa3oBaHusl.

B yueOnom miane IIICC3 yueGuspiii npenmer YI1.04 MaremaTuka BXOJIUT B COCTaB
o0mux o001eo0pa3oBaTeIbHbIX YUYEOHBIX NPEAMETOB, (opMUPYEMBIX U3 00s3aTeNbHbBIX
npeameTHbix obnacteir ®I'OC cpennero obmero odpazoBanus. [Ipu 3ToM u3ydeHue mpeamera
IPEeJyCMOTPEHO Ha MNPOQUILHOM YypOBHE M HANpPaBICHO Ha JOCTHXKEHHE JUYHOCTHBIX H
MeTarnpeIMETHBIX PE3yIbTaTOB 00yUeHHsI, BBITIOJHEHNE TPEOOBAHUH K MPEIMETHBIM Pe3yJIbTaTaM
o0y4eHusl.



2 IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITIPEJIMETA
MATEMATHUKA

JIMUHOCTHBIE PE3YJIbTATBI

B pesynbrate HW3ydeHHs MaTE€MaTHKM Ha YPOBHE CpPEIHEro oOIero oopa3oBaHus y
oOyuJatorerocst OyayT chOpMHUPOBAHEI CIEAYIONINE JIMIHOCTHBIC PE3YIbTATHI:

1) TrpaxmaHCKOro  BOCIHUTaHUSA:  CHOPMUPOBAHHOCTh  TPAXKTAHCKOW  TO3UIIUHU
oOyuJaromerocsi Kak akTUBHOIO M OTBETCTBEHHOI'O 4JieHa POCCHUHCKOTo 00IecTBa, OCO3HAHHE
CBOMX KOHCTHUTYILIMOHHBIX ITPaB U 00s13aHHOCTEH, YBaKEHUE 3aKOHA U MTPABOIIOPSIKA; IPUHSITHE
TPaIUIUOHHBIX HAITMOHAIBHBIX, 00IIEYEIOBEYECKIMX T'YMAaHUCTUUYECKHUX U IEMOKPATHYECKUX
LIEHHOCTEN; TOTOBHOCTH IPOTHUBOCTOSTH MICOJIOTMH SKCTPEMHU3Ma, HAIIMOHAIN3Ma, KCeHOpoOuH,
JUCKPUMUHALIMY 110 COIL[UAIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO JCSTEIbHOCTh B HMHTEpecax TIpa)JIaHCKOTo OOIIEeCTBa,
y4acTBOBAaTh B CaMOYIPABJICHUHU B 001I€00pa30BaTEIbHON OpraHU3aIMU U IETCKO-IOHOIIECKIX
OpraHu3aIMsIX; YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX
(GyHKIMSIMU U HA3HaYE€HHUEM; TOTOBHOCTh K TYMAaHUTAPHOUN M BOJIOHTEPCKOU IEATEIbHOCTH;

2) MaTpUOTHYECKOTO BOCIHUTAHMS: OCO3HAHHWE C(HOPMHPOBAHHOCTH POCCUHUCKOU
FPAKJAHCKOW MJAEHTHUYHOCTH, [ATPUOTH3Ma, YBAXKEHHA K CBOEMY Hapody, YyBCTBa
OTBETCTBEHHOCTH nepe PoinHoM, ropiocTv 3a CBOM Kpaii, CBO0 PoMHY, CBOM S3bIK U KYJIBTYPY,
MPOIJIOE M HACTOALEe MHOTOHALMOHAJIBLHOTO Hapojaa Poccuu; 1LIEHHOCTHOE OTHOIIEHUE K
roCyJJapCTBEHHBIM CUMBOJIAM, UICTOPUYECKOMY U MPUPOTHOMY HACIIEHUIO,

MaMsSTHUKaM, TpaJulusaM HapoaoB Poccun, noctmxenusiMm Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX M TPY/IC; UCHHas YOSKIEHHOCTh, TOTOBHOCThD K CITy>KE€HUIO 1 3amute OTeuecTna,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AyXOBHO-HPABCTBEHHOTO BOCIIMTAHMSI: OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHICKOTO
Hapoja; cOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHUSA, dTHUECKOIO MOBEACHHUS; CIIOCOOHOCTH
OLICHMBATh CUTYAllMI0O M IPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh Ha MOpaIbHO-
HPaBCTBEHHbIE HOPMbI M LEHHOCTH; OCO3HAHUE JMYHOTO BKJIaJa B MOCTPOEHHE YCTOWYMBOIO
OyIyIIero; OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSM U (WIM) APYTUM YI€HAM CEMbH,
CO3JIaHUI0 CEMBU HA OCHOBE OCO3HAHHOTO ITPUHATHUS LICHHOCTEN CEMENHON )KU3HHU B COOTBETCTBUH
¢ TpaauuusiMu HapoaoB Poccuu;

4) 3CTETUYECKOTO BOCITUTAHUS: SCTETUYECKOE OTHOLIEHUE K MUPY, BKITIOUAsl SCTETUKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/la M OOIIECTBEHHBIX OTHOIICHU;
CIOCOOHOCTh BOCIIPHUHHMMATH Pa3IMYHbIE BUIbI UCKYCCTBA, TPATUIMU U TBOPYECTBO CBOETO U
JIpYyTUX HapOJOB, OIIYIIAaTh SMOIMOHAIBLHOE BO3CHCTBHE HCKYCCTBA; YOEKICHHOCTH B
3HAYUMOCTH JJI TUYHOCTH U OOIIeCTBa OTEUECTBEHHOTO U MUPOBOI'O UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX TPAAUIMI U HAPOJHOTO TBOPUYECTBA; TOTOBHOCThH K CAMOBBIPAKEHUIO B
pa3HbIX BUJAX UCKYCCTBA, CTPEMJICHUE MTPOSIBIATH Ka4€CTBA TBOPUECKOM JINYHOCTH;

5) ¢usmueckoro BoCIUTAaHUS: CPOPMUPOBAHHOCTH 3JI0POBOTO M Oe30macHoro obpasza
KU3HU, OTBETCTBCHHOTO OTHOIIEHUS K CBOEMY 370POBBIO; IMOTPEOHOCTh B (PH3MUECKOM
COBEPIIICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-O3J0POBUTEIHHOM JIEATEILHOCTHIO; aKTUBHOE
HENpUsITHE BPEAHBIX MIPUBBIYEK U MHBIX (POPM MPUUMHEHUS Bpeaa pusnueckoMmy u
[ICUXUYECKOMY 3/I0POBBIO;

6) TpPyAOBOTO BOCIUTAHH: TOTOBHOCTh K TPYIY, OCO3HaHHE IIEHHOCTH MacTEpCTBa,
TPyA0JII00ME; TOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJIOTMYECKOH U COLMAIbHOM
HaIpPaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIILHO BBIMOJIHATH
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TaKyIO IeATeIbHOCTh; HHTEPEC K Pa3IMIHBIM cepaM MpoPecCHOHATHHOMN IEATEIHPHOCTH, YMEHHE
COBepIaTh OCO3HAHHBIA BBIOOp Oyaymiell Tpodeccun © Pean30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUJIAaHBI; TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HH;

7) SKOJOTUYECKOTO BOCIUTAHHS: C(HOPMHUPOBAHHOCTH IKOJOTHUCCKON KYIBTYPHI,
MMOHMMAaHHUE BIMSHUS COLMATIHHO-IKOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPHUPOJHON U
COLIMATILHOW  Cpefbl, OCO3HaHHWE TJ00ATbHOTO  XapakTepa HSKOJOTHYECKHX MpodieMm;
TUTAHUPOBAHKE U OCYIIECTBICHUE ICUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMSI LieTieit
YCTOWYMBOTO Pa3BUTHsI YENIOBEYECTBA; AKTHUBHOE HEMPUATHE ACWCTBUN, MPUHOCIIIUX BpPEI
OKpYKarollIel cpelie; YMEHHE TPOTHO3UPOBATh HEOIArONPHUATHBIE YKOJIOTHIECKUE TTOCIIEICTBUS
MPEeANPUHAMACMBIX JCHCTBHA, TPEJOTBpAIIaTh WX, PACHIUPEHUE OIBITa JESITeILHOCTH
IKOJIOTHYECKOHN HAIPaBICHHOCTH;

8) LEHHOCTH HAYYHOTO TII03HAHUSA: CHOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAayKH U OOIIECTBEHHOM MpPAKTHKH,
OCHOBAaHHOTO Ha JHajore KyJbTyp, CIHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE; COBEPILICHCTBOBAHHE SI3bIKOBOM M YMUTATEIBCKOM KyJIbTYpPhI KaK CPe/ICTBA
B3aMMOJICHCTBUS MEXKIY JIOABMH H TIO3HAHHUS MHpPA; OCO3HAHHME I[IEHHOCTH Hay4YHOU
JEeSATENIbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO M HCCIENOBATENBCKYIO JEATeIbHOCTh
WHIVBUIYAIBHO U B TPYIITIE.

METANPEJIMETHBIE PE3YJIbTATHBI

B pesynbraTe OCcBOSHHS TpOTpamMMBbI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOywaromerocss OyayT chOpPMUPOBAHBI METANpPEIMETHBIE PE3YJIbTaThI,
XapaKTepU3yloUIhecss  OBJIAJCHUEM  YHHUBEPCAJbHBIMU  I103HABATEIbHBIMU  JCHCTBUSIMH,
YHHUBEpPCAJIbHBIMA KOMMYHUKATUBHBIMU JIEHCTBUSIMU M YHHUBEPCAIbHBIMU PETyISTUBHBIMU
neiicrBusimu. [lo3HaBaTebHBIC YHUBEPCATbHBIE YUEOHbIE IEHCTBUSL.

OgBnajgenne yHHBepCAJbHBIMHU N03HABATEJIbHBIMH ACHCTBUSIMU:

a) 0a30BBIC JOIMYECKHUE IEHCTBHS: CAMOCTOSTENHHO (DOPMYITMPOBATh U aKTYaIH3HUPOBAThH
npobieMy, paccMaTpuBaTh €€ BCECTOPOHHE; YCTAHABIMBATH CYIIECTBCHHBIM NPU3HAK WIIH
OCHOBaHUS Ui CpaBHEHUS, KilaccU(PUKAIMK U OOOOIICHUS; ONpPENeisITh LEeIu AESTeIbHOCTH,
3a/1aBaTh NapaMeTPbl U KPUTEPUU UX JOCTVIKCHMS; BBIABIIATh 3aKOHOMEPHOCTH U IPOTUBOPEUUS
B PacCMaTPUBAEMBIX SBJICHUSAX; BHOCUTh KOPPEKTUBBI B JEATCIBHOCTD, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSIM, OLEHUBATh PUCKU IIOCJIEICTBUN IESATEIBHOCTH; Pa3BUBAaTh KPEAaTUBHOE
MBILIUIEHHUE [TPU PELICHUN )KU3HEHHBIX NPO0IIeM;

6) Oa3zoBble  HcCClENOBAaTENbCKME  JCHCTBHS:  BJaJeTh  HABBIKAMU y4eOHO-
HCCIIEIOBATENLCKOM M IPOSKTHOM AEATEIbHOCTH, HABBIKAMHU pa3pelieHus MpooieM; ClIOCOOHOCTh
U TOTOBHOCTb K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pELIEHUS MPAaKTUYECKUX 3aj]ad,
MIPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHNUS; OBJIa/ICHUE BUJIAaMU JESITEIbHOCTH 10 MOJYyUEHHUIO
HOBOT'O 3HAaHMsI, €r0 MHTEPIpPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
CUTyallusX, B TOM 4YMCJ€ NPHU CO3JaHUM Y4E€OHBIX M COLMAIbHBIX MPOEKTOB; (OPMHPOBAHUE
HAay4yHOIO THUIIA MBIIUICHUS, BIAJACHUE HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH MOHATHIMHU U
METOJaMHU; CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTENbHOMN JesTeIbHOCTH
U JKU3HEHHBIX CUTYyalUsIX; BBIABIIATH IPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1a4y,
BBIIBUTATh TUIIOTE3y €€ pELICHMs, HaXOOUThb apryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX
YTBEPKACHUM, 3aJaBaTh IapaMeTpbl U KPUTEPUU PELICHMS; aHAJTM3UPOBATh MOJIYYEHHbIE B XOJI€
pelIeHus 3a/lauk pe3yJIbTaThl, KPUTHUYECKH OLEHUBATh MX
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JIOCTOBEPHOCTb, MPOTHO3MPOBATh W3MEHEHHE B HOBBIX YCJIOBHAX; JaBaTh OLEHKY HOBBIM
CUTYyallusM, OLCHMBATh MPUOOPETEHHBIN OMBIT, pa3padaThiBaTh IUIAH PELICHUs MPOOIEMBbI C
y4eTOM aHaJI3a WMEIOMIMXCS MaTepHajbHBIX M HEMaTepHAIBHBIX PECYpPCOB; OCYLIECTBISTH
I[eJICHANIPABICHHBII MMOUCK IIEpeHOca CPEACTB M CIIOCOOOB JEHCTBUS B MPOQECCHOHATBHYIO
cpedy; yMeTh TIEpEHOCUTHh 3HAaHWS B TIO3HABATENBHYI0 M IPAKTHYECKYI 00JacTu
KU3HEAEATENPHOCTH; YMETh MHTETPUPOBATh 3HAHUS W3 pa3HBIX IIPEIMETHBIX OO0JacTel;
BBIJIBUTaTh HOBBIE WJICH, IIPEUIaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHHS; CTABUTH MTPOOIEMBI U
3a71a4y, JOITyCKAOUINE alIbTePHATHBHBIC PEIICHHS;

B) paboTa ¢ nHpopmanuei: BIaeTh HaBbIKaMU MOJy4YeHHUs UH(OPMAIMH U3 HCTOYHUKOB
pasHBIX THIIOB, CAaMOCTOSITEIbHO OCYUIECTBIATH TIOMCK, AaHalu3, CHUCTEMAaTH3alMI0 |
MHTEpHpeTanuio HHPOPMAIUK PA3TUYHBIX BHJIOB U ()OPM IMPENCTABICHU; CO3AaBaTh TEKCTHI B
pa3nu4HBIX (QopMarax ¢ y4eToM Ha3HaueHHs HH(OpManuu M IeNEBOW ayAWTOPHH, BBHIOHUpAs
ONTUMANIFHYI0O (QOpMy TIPEACTAaBICHHS W BH3yaJlHM3allMd; OIICHWBATh JIOCTOBEPHOCTb,
JIETUTUMHOCTh MH(OpMAINU, €€ COOTBETCTBUE IPABOBBIM M MOPAIBHO-3THUECKHM HOPMaM;
UCTIONIB30BATh CPENCTBA MH(OPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPTraHU3alMOHHBIX 337a4 C COONIOJCHHEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, pECypcocOepeKeHHs, MPABOBBIX U ITHUECKUX
HOpPM, HOpM HMH(OPMAIIMOHHON O€30MacHOCTH; BJIAJETh HAaBBIKAMU PACIO3HABAHUS WM 3aIHUTHI
uHpopManuu, UHGOPMAITMOHHOK 0€30IaCHOCTH JINYHOCTH.

OsgJaieHne YHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMH Y4eOHbIMH J1eHCTBUSIMH:

a) oOIeHHe: OCYNIECTBISATh KOMMYHHKAIIMM BO BCEX cdepax >KHM3HH; pPacro3HaBaTh
HeBepOallbHBIE CPEICTBA OOIICHHS, TMOHUMATh 3HAYEHUE COIMAIBHBIX 3HAKOB, PACIO3HABATH
NPEANOCHUIKM KOH(IUKTHBIX CHUTyallMd W CMAr4aTh KOHQIMKTBI, BIIAAETh PA3TUYHBIMU
crocobamy OOIIEHHUS M B3aUMOJACHCTBHS; apryMEHTHPOBAHHO BECTH JTUAJIOT, YMETh CMATrdYaTh
KOH(DJIMKTHBIE CUTyallMW; pPAa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3pEHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecCTHast OEATEIbHOCTh: MOHUMATh U MCIIOJIB30BaTh NMPEUMYILECTBA KOMAHIAHOU U
WH/IMBUYaTbHON Pa0OTHI; BHIOMpPATh TEMATUKy W METOJbl COBMECTHBIX JCHCTBUH C y4eTOM
O0IIMX MHTEPECOB U BO3MOXKHOCTEH Ka)KJIOTO WICHA KOJUICKTHBA; IPUHUMATD LIE€TH COBMECTHOU
NeSITeIbHOCTH, OPTaHU30BBIBATh M KOOPAMHUPOBATH JIEHCTBHSA IO €€ JOCTHKEHHIO: COCTABIISATh
IUTaH JCWCTBUH, paclpeneNisTh POJH C y4EeTOM MHEHHH YYacTHHUKOB, O0OCYXIaTh Pe3yJbTaThl
COBMECTHOH palOThI; OLICHMBATh Ka4ECTBO CBOETO BKJIAJa M KaKIOTO YYaCTHHKA KOMAaHIBI B
OOIIMIA pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM; TIpEIaraTh HOBBIE MIPOEKTHI, OLICHUBATH UJICH
C TMO3UIMHM HOBU3HBI, OPUIMHAIBHOCTH, NPAKTUUYECKOM 3HAYMMOCTH; KOOPJUHHUPOBATH W
BBIMOJIHATE  pabOTy B  YCJIOBUSX PEaJbHOrO, BHUPTYAJIbHOTO © KOMOWHHPOBAHHOTO
B3aUMOJICHCTBHS; OCYIIECTBIIATh IMO3UTHBHOE CTpPAaTETMYECKOE IMOBEJACHHE B Pa3IMYHbBIX
CUTYAaIHAX, IPOSBISATH TBOPUYECTBO U BOOOpakeHUE, OBITh MHUITMATHBHBIM.

OBJaieHne YHUBEPCAJIBHBIMH PeryJIATHBHBIMH Y4eOHBIMH 1eiiCTBUAMU:

a) CaMOOpPraHM3aIMA: CAMOCTOSTEIBHO OCYIIECTBIATh I103HABATEIHHYIO
NeSITeIbHOCTD, BBIABIATH MPOOJEMBI, CTaBUTh W (OpMyIupoBaTh COOCTBEHHBIC 3aJaddl B
00pa3oBaTENbHOMN AEATEIPHOCTH M KU3HEHHBIX CHUTYalUsIX; CAMOCTOSTEIBHO COCTABIATH IUIAH
pemieHust MpoOJIeMbl C YYETOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
NPENOYTEeHU; 1aBaTh OLIEHKY HOBBIM CHUTYalLlUsM; PAaCHIMPATh paMKH y4yeOHOro mpeaMeTa Ha
OCHOBE JIMYHBIX IPEINOYTEHUH; JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBaTh €ro, Opartb
OTBETCTBEHHOCTh 3a pEIlEHHE; OIEHUBATh MPHOOPETEHHBIH OIBIT, CIIOCOOCTBOBATH



(OpMHUPOBAHMIO U TMPOSBICHUIO IIMPOKOH 3PYAMLUHN B PAa3HBIX OOJIACTSX 3HAHWM, MOCTOSHHO
MIOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIH YPOBEHD;

0) CaMOKOHTpOJIb: JaBaTh OIEHKY HOBBIM CHUTYyallusiM, BHOCHUTh KOPPEKTHBHI B
NesITeIbHOCTh, ~ OIICHWBAaTh  COOTBETCTBHE  PE3YJIBTATOB  IEJSIM;  BJIAJCTh  HaBBIKAMH
MO3HABATENBHON pe(dIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH W MBICIUTEIBHBIX
IIPOLIECCOB, MX PE3yJIbTaTOB U OCHOBAHMM; HCIOJIb30BaTh NpPUEMBbl Pe(ICKCHUH IS OLEHKH
CUTYyallud, BbIOOpAa BEPHOI'O pEIICHUS; YMETh OLEHMBATh PUCKU M CBOEBPEMEHHO NPUHUMATh
peLLeHHs 110 UX CHUXKEHUIO;

B) SMOLIMOHAIbHBIM MHTEIEKT, Mperonararomuil coOpMUPOBAaHHOCTb: CAMOCO3HAHUS,
BKJTIOYAIOILIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHHE, BUIETh HAIPABICHHUS
pa3BUTHsI COOCTBEHHOW SMOLIMOHAIBLHOM C(ephl, OBITH YBEPEHHBIM B ce0e; caMOperyIMpOBaHus,
BKJTIOYAOIIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBE/ICHUE,
CTIIOCOOHOCTh aJIalTHPOBATHCS K AMOIIMOHAIBHBIM W3MEHEHHSM W TIPOSIBIISATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALIMHU, BKIIOYAIONIEH CTpeMIIEHHE K JOCTHKEHHIO LIETIH U
ycriexy, ONTUMM3M, HHUIMATUBHOCTh, YMEHHUE JEeHCTBOBATh, UCXO/S U3 CBOMX BO3MOXHOCTEH;
SMIIATUH, BKIIIOYAOIEH ClTIOCOOHOCTh NOHUMATh SMOLIMOHAILHOE COCTOSIHUE IPYTUX, YUYUTHIBATh
€ro MpHU OCYIIECTBIEHMM KOMMYHHKALMH, CIIOCOOHOCTh K COYYBCTBHUIO U COIEPEKHUBAHUIO;
COLMAJIBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh BBICTpAaMBATh OTHOLICHHUS C JAPYTHMMHU
JOABMH, 3a00THTHCS, IPOSABIIATH UHTEPEC U Pa3pelIaTh KOH(DIUKTHL;

I) NpUHATHE ce0s M APYTuX JIOACH: MPUHUMATh ceOs, MOHMMas CBOM HEIOCTATKU U
JOCTOWHCTBA; NMPHUHAMATh MOTHBBI M apTyMEHTBHI OPYTUX JIOACH MpPHU aHAIU3€ pPE3yJIbTaTOB
NeSITeIbHOCTH; TPH3HABaTh CBOE NPaBO M TPABO JPYIHX JIIOJEH Ha OMMOKW; pa3BUBAThH
CIOCOOHOCTh MOHUMATh MUP C MO3UILMHU APYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

1) BnageHue MeTOJAMU JOKA3aTENbCTB, AITOPUTMaMHU pEIICHUS 3a/ad; yMEHHUE
(hopMyJIHPOBATH OIPEICICHHSI, aKCHOMBI M TEOPEMBI, IPUMEHSIThH HX, IPOBOJUTH JTOKA3aTEIbHBIE
paccy>XJIeHHsl B XOJI€ pelIeHUs 3a71a4; YMEHUE OTIEpUPOBAThH MOHITHSIMU: ONpPEeIeHIE, aKCHOMa,
TeopeMa, CIIEJICTBHE, CBOWCTBO, MPHU3HAK, 0KA3aTelIbCTBO, PABHOCUIIbHBIE (HOPMYIUPOBKU;
yMeHHe (popMyarpoBaTh 0OpaTHOE U MPOTUBOIIOJIIOKHOE YTBEP)KICHUE, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBHI, UCIOIb30BaTh METOJ] MaTeMAaTUYECKON MHAYKLIWHU; MIPOBOIAUTH JI0Ka3aTeIbHbIe
paccy XAeHUs TIPH PEIICHUH 3a]1a4, OIICHUBATh JIOTHYECKYIO MPABUIBLHOCT PACCYKICHUM;

2) yMEHHUE ONepupoBaTh MOHATUAMU: CTEIICHb YUCIIA, CTENEHb C LEIbIM MTOKa3aTelIeM,
KOpEHb HATypaJIbHOM CTEMEHH, CTENEeHb C palUOHAJIBHBIM TIOKa3aTeleM, CTEelNeHb ¢
JNCHCTBUTENHHBIM (BEIIECTBEHHBIM) IIOKA3aTeleM, JorapudM 4dHCIa; YMEHHE BBIIOIHATH
BBIYHCIICHUE 3HAYCHHA W TIpeoOpa30oBaHUS BBIPAKEHUH CO CTENEHSAMH W Jorapudmamw,
npeoOpa3oBaHusl APOOHO-PAIMOHANBHBIX BBIPAKECHHUHM; ) yMEHHE CBOOOIHO ONEPUPOBATH
MOHATHUSIMU: JIOTapU(M YUCIIa, CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOTO YNCIIA;

3) yMeHue onepupoBaTh NOHATUAMHU: PAllMOHAIbHbBIE, UPPALIMOHANIbHBIE, TOKa3aTeIbHbIE,
CTETeHHbIE, Torapu(MUUecKre, TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CHCTEMBI;

4) ymMeHHe OMepupoBaTh MOHATUSMU: (QYHKIMS, HETpepbiBHAA (YHKIUS, MTPOU3BOHAS,
nepBooOpasHas, ONpeAeNeHHBbId HWHTErpall; YMEHHE HAaXOAWUTh IPOU3BOIHBIC 3JIEMEHTAPHBIX
(GYHKIUH, UCTIONB3YS CIIPABOYHBIC MAaTEPHUAIIbI, UCCIIEIOBATh B MPOCTEHUITUX Cydasx (yHKIUU
Ha MOHOTOHHOCTb, HAXOJWUTh HAWOOJNBIINE W HAWNMCHBIIUE 3HAUYCHUS (YHKIIMH, CTPOUTH
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rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arlapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHSThH
IIPOM3BOJHYIO IIPU PELIEHUH 3a/1a4y Ha JIBWJKEHUE; pellaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a7aun
Ha HanOOJIBIINE ¥ HANMEHBIITNE 3HAYCHUS, HAa HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHHS; YMEHHE
HCIIOJIb30BaTh CBOICTBA U rpaduKku QYHKIMHA ISl pelieHns ypaBHEHUH, HEPaBEHCTB U 3aJa4 ¢
napamMeTpamu; M300pakaTh Ha KOOPJIWHATHOW IIJIOCKOCTH MHOXKECTBA PEIICHWH YpPaBHECHHH,
HEPABEHCTB U UX CUCTEM;

5) yMeHue onepupoBaTh MOHATUAMU: pallMOHATIbHAS (PYHKLUS, IOKa3aTenbHas QyHKINA,
cTeneHHast (GyHKIMs, Jorapupmudeckas QyHKLUS, TPUTOHOMETpUYecKre (YHKLINHU, 0OpaTHbIE
(GYyHKIMK; YMEHHE CTPOUTh TIpaduKu H3y4yeHHBIX (YHKUMN, HCHOJIB30BATh Tpaduku mnpu
M3YyYEHUH TMPOLECCOB U 3aBUCHUMOCTEH, MPHU PEIIeHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB H
3a7a4 U3 peaybHOM KHU3HH; BEIpaXaTh (POPMyJIaMH 3aBUCUMOCTH MEXTy BEITHMUNHAMM;

6) yMeHue pelaTh TEeKCTOBBIE 33Ja4l Pa3HbIX TUIOB (B TOM YMCIIE€ HA IPOLEHTHI, JOJIH U
4yacTH, Ha JBWXKEHHUE, paboTy, CTOMMOCTb TOBapOB W YCIYyT, HAJOTH, 33Jayd M3 o0nactu
YIOpaBJICHUS JIMYHBIMH M CEMEHHBIMM (DMHAHCAMM); COCTaBIIATh BBIPAXKEHUS, YPABHEHUS,
HEPABEHCTBA M MX CUCTEMBI 110 YCIOBUIO 3a/1a4H, UCCIIEA0BATh [TOJIyYEHHOE PELIEHUE U OLIEHUBATh
MIPaBONOI00HOCTh PE3yJIbTAaTOB;

7) yMeHue OnepupoBaTh MOHATUAMU: CpellHee apupMeTUIecKoe, MeinaHa, HauboJIbLIe U
HaMMEHbIIEEe 3HAUCHUs, pa3Max, JUCIEpPCHs, CTaHIAPTHOE OTKJIOHEHHWE YHCIOBOrO Hab0pa;
YMEHUE U3BJICKaTh, HWHTEPIPETUPOBATh HH(OpMAIMIO, TPEACTABICHHYIO B TaOiHMIax, Ha
auarpammax, rpaukax, OTpa)xarollyto CBOMCTBA peabHbIX POIIECCOB U SIBICHUM; IPEACTABIIATh
nH(OpPMALIMIO C MOMOIIBIO0 TAOJIMIl U AUArpaMM; HCCIEA0BaTh CTAaTUCTUYECKUE JAAHHBIE, B TOM
YHCclie C MPUMEHEHUEM rpaMuecKUX METOJI0B U AIEKTPOHHBIX CPECTB;

8) yMeHue omnepupoBaTh IOHATUSIMH: CIYyYaWHBIH OMNBIT W CiIydailHOe COOBITHE,
BEPOSATHOCTh CIY4YalHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTb C HCIOJIb30BaHUEM
rpadUUecKuXx METOJOB; HIPUMEHATh (OPMYINBI CIOKEHHS M YMHOXEHHMS BEpOATHOCTEH,
KOMOMHATOpHbIE (PaKThl U (GOPMYJIbI IPU PELICHUH 33]a4; OLIEHUBATh BEPOSITHOCTU PEaJbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMU; YMEHHUE MTPUBOAUTH PUMEPHI MIPOSBICHUS
3aKOHa OOJBIIMX YMCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
JBYTPaHHbBIN yroJl, CKpEIIMBaIOIIHECs MPSMbIe, TApaJJIEIbHOCTh U EPIEHIUKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH, YroJl MEXAY MHPSMBIMH, YTOJI MEXKIY NPSMOM U IUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSTHUE MEXKIY NPSIMBIMHU, PACCTOSHUE
MEX]y IUIOCKOCTSMH; YMEHHE UCIOIb30BaTh PU PELICHNUH 331a4 U3yUYeHHbIE (DAaKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIEro MHUPA;

10) ymeHue onepupoBaTh HOHATHSIMH: MHOTOI'PaHHHK, CEYeHHE MHOTOTPaHHUKA, KYO,
napasiesienurne 1, Ipu3Ma, nupaMuza, Gurypa u moBEpXHOCTh BpaIleHHs, LMIMHIP, KOHYC, IIap,
cdepa, ceyeHus (UTYypbl BpaIlCHHUs, IUIOCKOCTh, Kacaromiascs chepbl, HWIMHIpPA, KOHYcCa,
TUTOIIA b TOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, IWJIMHPA, IUI0MAas chepbl, 00beM KyOa,
MPSIMOYTOJIBHOTO Mapajiesienumea, TUpaMubl, MPU3Mbl, HUJIMHApPA, KOHYyca, IIapa; yMEHHE
n300pakaTh MHOTOI'PDAaHHUKH W IOBEPXHOCTH BpALIEHUS, UX CEUYEHUS OT PYKH, C MOMOIIBIO
YEPTEXKHBIX MHCTPYMEHTOB M JIEKTPOHHBIX CPEICTB; YMEHHE paclO3HAaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE paclo3HaBaTh IPABUIbHBIE MHOTOTPAHHUKH; YMEHHE CBOOOJHO
OIIEpUPOBATh MOHATUSAMU: JBHKEHUE, MApaJUICIbHBIM NEPEHOC, CUMMETPUS Ha IJIOCKOCTU U B
MIPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHue MOJ00Ms, MOJ00HBIE (PUTYphl; YMEHUE Paclo3HaBaTh
paBHbIE M MONOOHBIE (UTYpPHI, B TOM YHCJIE B NPHPOJE, MCKYCCTBE, apXUTEKType; yMEHHE
HCIOJIb30BaTh F€OMETPUUECKHE OTHOILEHUS, HAXOAUTh T'€OMETPUUYECKUE BEIMYMHBI (UIMHA,
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yroJ, IUIOIab, 00bEM) MPH PELICHUHU 3a/ad U3 JIPYTUX y4eOHbIX NMPEIMETOB M U3 peabHOM
KU3HH,

11) ymeHue onepupoBaTh HOHSATHIMHU: JBHKEHHE B IMIPOCTPAHCTBE, MOI00HBIE (GUTYPHI B
MIPOCTPAHCTBE; UCIOIb30BaTh OTHOIICHUE IJIONIAAeH MOBEPXHOCTEHN M 00EMOB MOIOOHBIX PUTYD
MIpY pELICHNUH 3a]1aY;

12) yMeHHE BBIYMCIATH I'€OMETPUYECKUE BEIMYMHBI ([UIMHA, Yroj, IUIOIAaAb, 00bEM,
IUIOIIAb TOBEPXHOCTH), UCHIOJb3YsI H3yUYE€HHBIE (POPMYIIBI U METOBI;

13) ymeHue onepupoBaTh HOHATUAMMU: MIPSIMOYTOJIbHAS CUCTEMA KOOPIUHAT, KOOPAUHATHI
TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE IIPOU3BEIEHUE, YTOJI MEXTy BEKTOPAMH, CYMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpa HA YHCJIO; HAXOAUTh C IOMOIIBIO H3YYEHHBIX (OpPMYI
KOOpJMHATHI CEPENHBI OTPE3KA, PACCTOSTHUE MEKIY JBYMs TOUKAMU;

14) ymeHue BbIOMpaTh NOIXOIAIIMM HM3YyYEHHBIM METOJ Ul pELICHUs 3a1add,
pacno3HaBaThb MaTemMaTHueckue (akThl W MaTeMaTH4YeCKHE MOJEIHM B HPUPOJIHBIX H
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHE INPUBOIUTH IPUMEPbl MaTeMaTHYECKUX
OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH;

15) ymenue omnepupoBaTh MOHATUAMU: MHOXECTBO, MOJAMHOXKECTBO, OINEpallUM HaJ
MHO>KECTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar [Uisl ONHUCaHUs
peanbHBIX TMPOLIECCOB W SBJICHUN MPHU PEIICHUH 3a/a4, B TOM YHUCIE U3 JIPYTUX Y4eOHBIX
IIPEIMETOB;

16) yMeHue onepupoBaTh MOHATUAMU: HATYPAJIBHOE YUCIIO, LIEJI0€ YUCII0, OCTATOK IO
MOJ1YJII0, pallMOHAJIbHOE YHCII0, HPPALMOHAIILHOE YUCIIO, MHOKECTBA HATypalbHbBIX, LEbIX,
paLMOHAaIbHBIX, JEHCTBUTEIBHBIX YACE; YMEHUE UCIIOJIB30BATh IPU3HAKU JAE€TUMOCTH,
HauMEHBIINNA 00U 1eIUTENs U HaUMEHblIee o011ee KpaTHoe, anroputM EBkinaa npu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMAaMH CUUCIICHUS;

17) ymeHue onepupoBaTh NOHITUSIMH: TOKIECTBO, TOXKAECTBEHHOE MpeoOpa3zoBaHUe,
YPaBHEHHE, HEPABCHCTBO, CUCTEMA YPABHEHHUI M HEPABEHCTB, PABHOCWIIBHOCTDh YPaBHCHMUI,
HEPABEHCTB U CUCTEM, pallUOHAJIbHBIC, UPPALIMOHAIbHBIE, I0KA3aTEIbHbIE, CTCIICHHBIE,
norapupMUUEcKue, TPUTOHOMETPUYECKHE YPAaBHEHMS, HEPAaBEHCTBA U CUCTEMbI; YMEHHE pellaTh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PA3IMUHBIX IPUEMOB; PEIIaTh YPABHEHMS,
HEPABEHCTBA U CUCTEMBI C IAPAMETPOM; IPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JIJIS
pelIeHrs MaTeMaTUYECKUX 3ajad U 3a7ad U3 pa3IMuHbIX o0nacTell HayKu U peaslbHOM JKU3HH;

18) ymeHue cBOOOTHO ONIEPUPOBATH MOHITHAMU: TIOCIEA0BATEIIBHOCTD, apuMeTHIecKas
porpeccusi, reoMeTpudecKast porpeccus, 0eCKOHEYHO yObIBaroIIasi reOMeTpUIecKast
MPOTPECCHUsT; YMEHHE 3a/1aBaTh MOCIIEI0BATEILHOCTH, B TOM YUCIIE C TIOMOIIBIO
PEKYPPEHTHBIX GPOpMYII.
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3 CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA MATEMATHUKA

3.1 O0bem yueOHOro npeamera MaremaTuka U BUAbI Y4eOHOH padoThI

Buj yueOHoii padoTnl

O0beM 4acoB

O0beM pabdoThl 00y4aIOIINXCS B AKAJeMHYECKHX Yacax (Bcero)

296

O0beM paboThl 00y4alOMIUXCS BO B3aMMOAEHCTBMH C NpenogaBaTejieM
(Bcero)

272

B TOM YUCJIC:

JICKIIUU

116

MNPAKTHUYCCKUC 3aHATHUA

156

71a00pPaTOPHOE 3aHATHE

CamocrosiTesibHasi paboTa o0ydaronierocs (Bcero) ¢ 000CHOBaHUEM pacyeTa
BpeMEeHH, 3aTPAYHBAEMOI0 HA ee BbINIOJIHEHH e

B TOM 4UCJIC:

M3y4eHHE Y4eOHOTO/TEOPETHUECKOr0 Marepuana (M0 KOHCIIEKTaM JICKIWH),
U3y4eHHe OCHOBHOM U JIONIOJIHUTEIbHOM JINTEpaTyphbl

MOJAr0OTOBKA K ITPAKTHYCCKHUM U J'Ia60paTOpHI)IM 3aHATHAM

BBITTIOJTHCHHUEC MHIAUBHUAYAJIbHOT'O MJIN I'PYIIIIOBOI'O 3aJaHHA

MOJTOTOBKA K MPOMEKYTOYHON aTTeCcTalllui, KOTopasi MpoBoaUTCS B popme aud.
3ayera

NuauBuayaJabHbIH NPOEKT

KoncyabTanumn

ITIpomexkyTouHas arrectanus B (hpopme

1 cemecTp — 3K3aMeH, B TOM YHCIIE:
HOATOTOBKA K IK3aMEHY,
MMpeaA3K3aMCHAlTUOHHAA KOHCYJIbTallusd,
poLeaypa cauH SK3aMeHa

12

2 CCMCCTP — 3K3aMCH, B TOM YHUCJIC:
MoATrOTOBKA K 5K3aMCHY,
MNpeadK3aMCHAlTMOHHAA KOHCYJIbTallusd,
npoucaypa ¢cgadm 5K3aMCHa

12

12




3.2 TemaTn4yeckni MJIaH U COePKAHNE Y1eOHOI0 MPpeIMeTa MaTeMATHKA

OcHOBHBIE BHIBI 1€ATCJIbHOCTH

Temarnuyeckne 0JI0KH, TEMbI OcCHOBHOE CcojlepKaHue O6bemM yacoB
00y4Ja101Ierocst
1 2 3 4

Pa3nen 1. PazBuTHe MOHSITHS 0 YHCJIe, MHOKECTBA. 26

Tema 1.1. MHOXeCTBO, CozepkaHue IEeKIUK Hcnoan3oBath

Omepaluy HaJl MHOKECTBAMH. 1. MHOeCTBO, onlepalyy HaJi MHOXKecTBaMu Jluarpammel Diinepa—Benna. 2 TEOPETUKO-MHOKECTBEHHBINH  anmapar s
OIMCAHUS XOJa PEIICHUsS MaTeMaTHUYECKHUX
3a1a4, a TAKKE PEAJbHBIX IMPOLECCOB M
SIBJICHUM, NPU PEIICHUH 3a7ad W3 JIPyrux

Tema 1.2. Cozep/KaHue JIEKI|H yUEOHBIX IPEJMETOB.

JleWCTBUTENBHBIC U 1 HdetictButenpHble uncia. OOBIKHOBEHHBIC U AECATHIHBIC IPOOH, IPOIICHTEI, 2 Onepuposats “HOH’[T"’IM“:

HppPaLMOHATEHBIE UHCTIa 6eCKOHCUHBIE IEPHOANIECKHE IPOOH. PallOHAILHOC  HHUCJIO,  ACHCTBUTCIILHOC

2 Tox/1ecTBa ¥ TOK/IECTBEHHbIE [TpeoOpa3oBaHus. Y paBHEHHE, KOPEHb YPABHEHUSI. 2 YHCII0, OOBIKHOBEHHAS JpPOOb, AECSITUYHASL

JIpoOB, IPOLICHTHI.
BbInoHATH apupMeTHuecKue Oneparuu ¢
palMOHANBHBIMA U JEHCTBHTCIBHBIMU

HepaBeHcTBO, penieHne HepaBeHCTBA. MeTo ] HHTESPBAJIOB.
[IpakTHUecKue 3aHATHS

1. deitctBust SIMU. 2 ..
) Ae CH © 2pod Sei 5 | menam; NpUOIVDKEHHBIC  BBIYHMCIICHUS,
. UMEHEHN Hun HTOB JUTS PELICHUS IIPHKIIAHBIX
PHMCHCHHC APOOCH H TPOLICHTOB JUIA peiLie P a UCIIONB3YS IIPaBUila OKPYTJICHHS.
3aj71a4 U3 pa3IMuHbIX OTpaciiell 3HaHWH U peabHON )KU3HH. JlesiaTh MPHKHIKY M ONEHKY pesy/IbTaTa
3. [IpuGnmxEHHBIE BEIYUCIICHHS, IPaBHIIa OKPYTIICHHS, IPUKHIIKA U OL[CHKa 2 .
o BBIYHCIICHUH.
pe3ynbTaTa BEIYHCIICHUH. .
. OmnepupoBaTh NOHATHAMH: TOXIECTBO,
4. Pemenue nesnsix 1 1poOHO-panMOHAIBHBIX YPaBHEHHUI ¥ HEPAaBEHCTB 2
ypaBHEHHE, HEpPaBEHCTBO, MLEIOe U
allMOHANFHOE ypaBHEHHE, HEPaBEHCTBO.
Tema 1.3. ApudpmeTuueckuii CozeprkaHue JeKIuK pail P > HeP
o " " = BbINOJIHATHL NMpPeodpa3oBaHUSA LEIBIX U
KOPCHb N—OH CTCIICHU. 1. Apudmernyecknii KOpeHb HATYpaibHOH cTereHn. CBOHCTBA M TpaduK KOPHS 2 PATTHOHANEHEIX BEIDAKEHHH
VppanuoHanbHble ypaBHEHUSI U | n-oif cTeneHu. '
. Pemiath  OCHOBHBIE  THUIBI  LEJBIX
HepaBeHCTBa 2. Metoib pelIeH!s HpPalMOHAIBHBIX YPABHEHUH U HEPABEHCTB. 2 o
0 UppaLOHATBHBIX ypaBHEHHI u
PaKTHYECKHE 3aHATHS HEPABEHCTB.
IIpuMeHsATH panMoOHANBHBIE YpaBHEHHS H
HEPaBCHCTBA JJIA peUICHUA

MaTeMaTUYeCKUX 3ajad W 3aJad U3
pa3nuuHbIX 00JacTell HayKHu W peaybHOMN

JKU3HU.
®DopMyIHPOBATD, 3aNMChIBATH B
CHMBOJIMYECKOii dopme "

WLIIOCTPUPOBATh NPHMEPAMH CBOMCTBa
KOPHSI N-O1 CTETIEHH.

BpInoJHATH npeodpa3oBaHus
HppaIMOHAIHFHBIX BEIPAKESHHH.

Pemathb OCHOBHEIC THUTIBI
HppaIOHATEHBIX YpaBHEHUI u
HEPaBEHCTB.

le/IMeHﬂTb MJIA pelICeHUus pPa3/InYHbIX
3aa4 HppalMOHAJILHBIC YpPaBHCHUA U
HCPAaBCHCTBA.

16




1. lefictBusi ¢ aprpMETUIECKUMU KOPHSIMU N—OM CTETICHH. 2 | Ctpoutsb, 4uTaTh TpaduK KOpHSI n-Oi
2.Peienue nppaluoOHaIbHbBIX YPABHEHUM U HEPABEHCTB. 2 | crenenu.
3. Penienue nppannoHaibHBIX ypaBHEHHH U HEPABEHCTB Pa3InuHBIMHU METOIAMH. 2 | Ucnoan3oBath nuQpoBbie pecypehl JUIs
MOCTpOCHUA  TIpadUKOB  QYHKIUH |
M3y4YEHUs X CBOMCTB
Koutpoabnas pa6ora Nel 2
Paznen 2. ®ynkuun u rpaguxu. CTeneHb ¢ HeJabIM noka3aTteiaeM. CTeleHb ¢ pallMOHAIBLHBIM NOKa3aTeleM. 10
Tema 2.1. ®ynkiums, cnocobsr | Colepikanue JeKUuu OmnepupoBaTh TOHATHIMH: (DYHKIIHUS,
3aganust pyakuun. Cremnens ¢ | 1. @yHkuus, ciocoOsl 3aganust pyHkuuu. ['paduk ¢pyHkimu. B3aumuo odpartHble crocoObl 3amaHus  (QYHKUUM, B3aUMHO
nensM nokaszareneM. Crenenp | GpyHkimu. O6aacTb ONpeesIeHus] i MHOXKECTBO 3HaYeHui pyHkuun. Hymu obpaTHbIe (QyHKINH, 001aCTh ONpEAeICHUs
C paIMoHaJIbHBIM MoKazaresieM. | ¢pyHkimu. [TpoMexxyTkn 3HaKonocTostHCTBa. YETHBIE M HeUETHBIC PYHKIINH. M MHOKECTBO 3HaUCHMH (QYHKIHHU, rpadux
2. CtenenHast GyHKIUSA C HATYPabHBIM, IISJIBIM M PAIlHOHATLHBIM TOKa3aTesieM. Eé byHKIMY; YETHOCTD u HEYETHOCTh
CBOMCTBA U rpaduK (hyHKIMH, HYIH QYHKIUAH, TPOMEXYTKH
[TpakTryeckue 3aHATHS 3HaKONOCTOSHCTBA.
1. HaxosxieHue 3HaUeHMH BHIPAKEHHUH ¢ PAIIMOHAIBHEIM MTOKa3aTelIeM CTENEHH. 2 | BeimosmsTE Npeo6pazoBanus CTeneHei ¢
2. I'padux dyurmun. Bzanmuo oGparasie Gpyukimu. O61acThb ONpeaeICHIs 1 2 [ menbim  mokasarenem.  Mcmonb3osath
MHOecTBO 3HaueHNH GpyHKImn. Hymn ¢pyrakmmn. [IpoMekyTKH 3HAKOITOCTOSTHCTBA. CTaHAapTHYO opmy 3anucu
YETHbIE U HEYETHBIE PYHKIUK ACUCTBUTEIILHOTO YHUCIIa.
3. CrangaptHas Gopma 3anKcH JeWCTBUTENBHOrO ncia. Vcrnonb3oBaHue 2 | Popmymposate " WLToCTpHpOBATH
NOAXOsIIel (GOPMBI 3aIHUCH IEHCTBUTENBEHBIX YHCEI IS PELIEHHS TPAKTHIECKUX rpaguueciu cBoMCTBA CTCIICHHOH
337124 U PECTABJICHHS JaHHBIX. by, Bripawats,  gopmyramu
3aBUCHMOCTH MEXly BEIIMUNHAMH.
Hcnoab3oBath undposbie pecypebl Aiis
MOCTpOCHUA  TIpaduKOB  (QYHKIUH |
HW3YUCHUS X CBOHCTB
Paznen 3. [lokazareabHas dyHKIust 18

Tema 3.1. [TokazarenpHas
(hyHKIMA, €€ CBOMCTBA U

rpadux

CojiepskaHue JeKIUU

1.IToka3zarenpHas QyHKIMS, €€ CBOMCTBA U rpauK

H'paKTI/I‘ISCKI/IG 3aHATHA

DopMyIHPOBATD, 3aNMCbIBATH B
CHUMBOJIMYECKOM $opme H
HWJLUIIOCTPUPOBAThL IIpUMEpaMH CBOMCTBA




1. TTocTpoenue rpadHKOB IMOKA3aTENbHBIX (DYHKIIUI. 2 | crenenu.
[IpumensiTb cBoOiicTBa CTeNeHH  JJIs
Tema 3.2. IToka3aTeabHbIC Cozepkanue JeKIUK npeoOpa3oBaHUs BBIPA)KEHUH.
YPABHEHHS ¥ HEPABCHCTBA. 1. TlokazarenbHble ypaBHEHHs. OCHOBHBIE IPUEMBI MX PELICHUSL. Dopmy.HpoBaThH n I/UIJIIOCTPHPOBaTl:
2. Iloka3zaTenbHble HepaBeHCTBA. OCHOBHBIE PUEMBI MX PEIICHUSL. rpaguyecKu  CBOWCTBA  MOKA3aTe/IbHOI
ITpakTHyeckue 3aHATHs (hyHKIUH.
1. Pellienne OKa3aTeNbHbIX yPaBHEHHIT > | PemuaTe OCHOBHbBIC THIIBI MOKa3aTeNbHBIX
2. PenieHue nokaszarejabHbIX ypaBHEHUN 2 | YPaBHCHII 1 HCPaBCHCTB.
Hcnonb3oBaTh Hu(ppoBble pecypesl s
3. PeneHne mokasaTebHBIX HEPABEHCTB .
5 | moctpoenus rpapukoB  QyHKIME U
W3y4YCHUS UX CBOMCTB
4. PerieHue noka3aTeabHbIX HEPABEHCTB 2
KonTpoJsbnHas padora Ne 2 2
Pasnen 4. Jlorapudmuueckasi pyHKIus 22
Tema 4.1. Jlorapudm uucia. Cozeprkanue jeKuum DopMyIHpPOBATh, 3aNMChIBATD B
JlecsiTuuHbIe U HAaTypaibHbIE 1. JTJorapudm gucna. JlecATHIHBIC M HATYPATbHBIC JIOTapU(DMBI. CHMBOJIHYECKOIi dopme "
norapudmsl. [Ipeobpazosanue | 2. Jlorapudmudeckas GpyHKImsI, €€ CBOMCTBA U rpaduK WJIIOCTPUPOBAaTh NMPHMepPaMM CBOMCTBa
BBIP@KEHHIA, COICPIKAIINX TIpaKTHUECKHE 3aHATHS norapudma.
JorapumeL. 1. Penienue 3a1anuii Ha MPUMEHEHHE OIPEIEIICHUs JIorapu(Ma, OCHOBHOTO 2 | BoimoausiTs npeodpazoBanus
J0rapu(pMIYECKOTO TOXK/IECTBA U CBOMCTB JIOrapH(hMOB. BBIPAXKCHHUIA, COCPIKAIIHX JTOrapHMET.
2. IIpeoOpazoBaHue BBIpaXKECHHI, COACPIKALIMX JIOTAPUPMEI. 2 | ®opMyaupoBaTh M HUIIOCTPHPOBATH
- rpaguyecKH CBOICTBa JOTapUPMHIIECKON
3. [IpeoOpa3oBaHue BBIpAKEHUA, COAEPIKALIUX JIOTAPUPMBL.
P (hyHKIIUH.
Pemats OCHOBHBIE THIIBI
Tema 4.2 Jlorapudmuueckue Conepixanue IeKIHH J0rapupMUIECKUX ypaBHEHU u
ypaBHEHUS 1 HEPABEHCTBA. 1. Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC IPUEMBI UX PEILICHUSL. HEPABEHCTB.
Hcnons3oBaTh HuppoBble pecypesl s
2. Jlorapudmudeckue HepaBeHCTBA. OCHOBHbBIE TIPHEMBI UX PELICHHS noctpoeHuss  rpadukoB  QYHKOMH U
N3y4YEeHUS UX CBOUCTB.
[IpakTuueckue 3aHATHUS 3HAKOMHTBCA C HCTOpHEH pa3BUTHA
1. ITocTpoenue rpadukoB orapuhMUIeCKUX HYHKIHHA. 2 | MaTCMaTHKH
2 .Pemenue norapu(MHUIECKUX YPAaBHEHUI. 2
3. Pemenwne morapu()MUIecKuX HEPaBEHCTB 2
Konrpouabnast paéora Ne 3 2
Paznen 5. ®opmyJibl Tpuronomerpun. Tpuronomerpnyeckue ypaBHeHusi M HepaBeHcTBa. Tpuronomerpuyeckue 32

¢ysknuu 1 ux rpadpuku.
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Tema 5.1. Cunyc, KOCHHYC U
TaHI'€HC YUCIIOBOIO apryMEHTa.
ApKCHHYC, apKKOCHHYC H
apKTaHI'€HC YHCIOBOTO

CojiepkaHue JeKIUU

1. TpuroHoMmeTpryeckast OKpYKHOCTb, OTIPEJIeNICHUE TPUTOHOMETPUYECKUX (DYHKIIUH
YHCIOBOr0 apryMeHTa, UX CBONCTBA

apryMeHTa.

Tema 5.2. OcHOBHbIE Conepxanue JIEKIMHU

TPUTOHOMETPHUECKUE 1. 3aBUCHMOCTb MEKLy CHHYCOM, KOCUHYCOM U TAHT€HCOM OJHOTO M TOT'O K€ yIJIa.
dopmyIBL. OCHOBHBIE TPUTOHOMETPHUECKHE TOKACCTBA.

2. OCHOBHEBIC TPUTOHOMETPHUCCKUE (POPMYJTBL.
3. ®opMyIIbl IPUBECHUS.

HpaKTI/I‘ICCKI/Ie 3aHATHA

1. IIpeoOpazoBanue TPUTOHOMETPUIECKUX BBIPAKEHHUI.

2. [IpeobpazoBaHue TPUTOHOMETPUIECKUX BBIPAKEHUH.

TemaS.3. Tpuronomerpudeckue
ypaBHEHUS

ConepxkaHue JeKIUU
1. IIpocreiinire TPUrOHOMETPHUECKUE YPABHCHHUSI.

2. TpuronomeTpuueckue ypaBHEHUsI, CBOSAIIMECS K KBaApaTHBIM. OJJHOPOAHbIE
TPUTOHOMETPUYECKHE YpaBHEHHU 11 1 2i1 cTeneHu

3. TpuroHOMETpUYECKHE YPABHEHHUS, PEIIaeMBbIC PA3JI0’KEHHEM HAa MHOKHATEIIH.

HpaKTH‘IeCKI/IG 3aHATHA

1.Penenue npocTeimmx TPUroHOMETPUUECKUX YPaBHEHUH.

2.IlpuMeHeHne OCHOBHBIX METO/IOB PEIICHUS TPUTOHOMETPHUECKUX YPaBHEHUH.

N

3. PenieHre TpUTOHOMETPUYECKHUX YPABHEHHM.

Tema 5.4.
Tpuronomerpuyeckue
HEPaBEHCTBA

CopeprkaHue JICKINH

1 IIpocreiinye TPUTOHOMETPUUYECKHE HEPABEHCTBA

HpaKTI/I‘{eCKI/Ie 3aHATHA

1. PenieHre TpPUTOHOMETPUYECKIX HEPABEHCTB

Tema 5.5.
Tpuronomerpuyeckue
¢yHKIMH ¥ uX rpaduku

CopeprkaHue JISKIINN

1. Tpuronomerpruyeckue QyHKIMH, UX CBOHCTBA M rpadUKH.

Kontpoabnas padora Ned

OnepnpoBaTh  NOHATHSMH: CHHYC,
KOCHHYC U TaHI'€HC NPOU3BOJIBHOIO YIJa,
nepuoandeckas QyHKIHSL.

Hcnonb3oBaTh 3anmuch NPOU3BOIBHOTO

yria yepes oOpaTHbIE
TPUTOHOMETPUYECKHE (QYHKIIHH.
BbInoHATH npeodpa3oBaHus

TPUTOHOMETPUYECKUX BBIPAKECHHH.
CTpouTh, aHAIM3HPOBATh, CPABHUBATH
rpaduKy TPUTOHOMETPUYECKUX (QYHKIIHH.
@opMyJMpPOBATh W  HWLIIOCTPHPOBATH
rpau4ecKku CBOICTBA
TPUTOHOMETPUYECKUX (PYHKIHUH.
Hcnosb3oBaTh rpauku Ui pELICHUS
TPUTOHOMETPUYECKUX HEPABEHCTB.

Pemars OCHOBHBIE THIIBI
TPUTOHOMETPHUUYECKUX YpaBHEHHH,
npocreifnme TPUTOHOMETPHIECKUE
HEPaBEHCTBA.

Pa3nen 6. IlociienoBaTe IbHOCTH H POTPECCHH.




Tema 6.1.
ITocnenoBaTenbHOCTH U
MIPOTPECCHH.

CoJiep)kaHue JCKIUU

1. HOCJ’ICI[OBEITGJ'ILHOCTI/I, CIIOCOOBI 3alaHuA HOCHe,I[OBaTCHBHOCTeﬁ. MoHOTOHHBIE
I10CJICJOBATCIIbHOCTH. ApPI(bMeTPI‘ICCI(aH N ICOMETPHUYCCKAA ITPOTIPECCUM.

HpaKTI/I‘ICCKI/IG 3aHATHA

1. beckoneuno yOsIBatoIas reomerpuyeckas nporpeccus. CyMmma 6eCKOHEYHO
yOpIBatoeil reomeTpuaeckoii mporpeccun. GopMyIa CIOKHBIX TPOLEHTOB.
Hcnonp3oBaHue MPOrpPecCry ATl PEIICHNS PEAIbHBIX 3aa4 IPUKIIAAHOTO XapaKTepa.

OnepupoBaTh MOHATHSMU:
MOCTIEIOBATENBHOCT, apuMeTHIecKass M
TreOMETPHUECKas MPOTPECCHH; OSCKOHEYHO
yOBIBaIOIIasl TEOMETPUUECKas MPOTPECCHs,
cymma 0OECKOHEYHO yOBbIBatoIIEH
TeOMETPUUECKON MPOTPECCHH.

3anaBarhb MOCJIEA0BaTEIIbHOCTH
Pa3IHYHBIMU CIIOCO0AMH.

IpumensTs dbopmyay CJI0KHBIX
NMPOLEHTOB [UIsl pelieHus 33a1a4 W3
peanpHON TpPaKTHKHA (C HCIOIh30BaHUEM
KaJIbKYIISITOPA).

Hcnoan3oBath cBoOlicTBa
MIOCJIEIOBATENBLHOCTEH U TNPOTPECCUM ISt
pelIeHusT peanbHBIX 3afad MPUKIATHOTO
xapakrepa

Pazgen 7. Beenenue B crepeomerpuio. IlpsiMble M JIOCKOCTH B IPOCTPAHCTBeE.

20

Tema 7.1. OcHOBHBIE IOHATHS
cTepeoMeTpuH. 3HAKOMCTBO C
MHOI'OTrpaHHUKaMH,
n300pakeHre MHOTOI PAHHUKOB
Ha PUCYHKaX.

CopeprxkaHue JISKIIUU

1.0cHOBHBIE TTIOHATHS cTepeoMeTpuH. [IpaBuia N300paskeHNsl Ha PUCYHKAX:
N300paKEHHS TNIOCKOCTEH, MTapaJUIeIbHBIX IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka.

[TonsaTre 06 aKCHOMAaTHYECKOM IIOCTPOCHHHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH
U CIISJICTBHS U3 HUX.

2. 3HaKOMCTBO C MHOI'OTpaHHHUKaMU, I/I306pa)l(€HI/Ie MHOT'OI'pPaHHUKOB Ha pUCYHKaXx, Ha
IMMPOCKIIMOHHBIX YCPTCIKAX. HavanpHere CBCIICHUA O Ky6€ " nupamMuae, ux pa3BépTKI/I u
MOOCIIN. CeueHus MHOI'OI'PAaHHHKOB.

[IpakTrdeckne 3aHATHS

1.332[&‘11/[ Ha MMOCTPOCHUC CCUCHUI: MOCTPOCHHUEC CCUCHUA MCTOJA0OM CJIIC0B, KPATKO
3alIMChIBATh OIaru IMOCTPOCHUA CCUYCHNA.

Tema 7.2. IIpsimblie u
TUIOCKOCTH B IIPOCTPAHCTBE.

CoJiepkaHue JCKIUU

1. B3aumHOe€ pacnoioskeHre MPSMBIX, IPSMOM U TIIOCKOCTH, TUIOCKOCTEH B
MIPOCTPAHCTBE.

2. IlepneHIUKYISAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE
OT NPSAMOM 10 IIJIOCKOCTH.

3. Yriibl M@XIy IPSIMBIMH, MEXTY IPAMBIME H IIOCKOCTSIMU, IBYTPAHHBIE YTJIbL.
4. Teopema 0 Tpex NEPICHAUKYIISIPaX.

[IpakTrdeckue 3aHATHS

AKTyaau3upoBaTh (akTel W METOJBI
TUTAHUMETPHH, peleBaHTHbIE TeMe.
Moxyuats MpEeACTABIECHUS 0
MIPOCTPAHCTBEHHBIX (urypax, paszouparb
MPOCTEHINE TpaBHiIa M300paKEHUS STHX

Guryp.

H300pakaTh NpsMyl0 W IUIOCKOCTH Ha
pHCYHKE.

PacnoznaBath MHOT'OTPaHHUKH,

nUpaMuay, KyO, Ha3pIBaTh UX SJIEMEHTHI.
Hdenate  pucyHOK Ky0a, mHpaMupbl,
HAXOJIUTh OIITUOKH B HEBEPHBIX
HN300paKCHHSX.

3HAKOMHUTBCH C CCUCHUSAMH, C METOAOM
CJIEJIOB; HCIOJNB30BaTh JJIS TOCTPOCHUS
CEUCHHUS METO/I CJIE/IOB, KPATKO 3aMUCHIBAThH
IIary MOCTpOeHUsl ceueHus. Pacno3HaBarh

BUO CCUCHUA U OTHOmeHHﬁ, B KOTOpLIX
CceueHHe NenuT pebpa KyOa, HAXOIUThH
IJI0MIAAb ceuenus. Ucnoib3oBaTh
nmojoOWe Tpud  PEUICHUH  3a7ady  Ha
IIOCTPOCHHE CEYCHUH. 3HAKOMHTBLCS C
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1. HpI/IMeHeHI/Ie TCOPEMBI O TPEX NEPIICHAUKYIAPAaX K pCHICHUTIO 3a1a4.

AKCHOMaTHYECKUM MOCTPOEHUEM
CTepeoMeTpuH, c aKCHOMaMH
CTEPEOMETPUH W CIEICTBHSAMH W3 HHX.
HNnnocTpupoBaTh akCHOMBI PHCYHKaMH U
MIPUMEPaMH U3 OKPYKaIOIIeH 00CTaHOBKA
AKTyaqm3upoBaTh (akTel U METOXBI
IUITAaHUMETPHH, peeBaHTHBIE TeMe,
MIPOBOANTH AHAJOTUH.

Ilepeuncasitb  BO3MOXKHBIE  CIIOCOOBI
pacToIoKeHUs JBYX TIPSIMBIX B
MPOCTPAHCTBE, WUIIOCTPUPOBATh HMX Ha
pUMepax.

JlaBaTh ompenesieHMe CKPEIIMBAIOIINXCS
TPSMBIX, (opMyITHpOBaTH TIPHU3HAK
CKPEIIMBAIONINXCS NPSIMBIX ¥ HPUMEHATH
€ro MU PeIIeHUH 3a/1au.

PacnosnaBatrh mpusMmy, Has3blBaThb €€
JJIEMEHTBHI.

CTpouTh cedeHMs NpPU3MBI Ha TOTOBBIX
yepTexax.




2. HaxoszneHue yrita MeXIy INIOCKOCTSIMH, TOCTPOSHHE TPOESKINH IPSMBIX Ha
IUIOCKOCTb.

Ilepeuyncasite  BO3MOXKHBIE  CIIOCOOBI
B3aUMHOTO PACHOJNIOKCHHS NPSAMOH |
IUIOCKOCTH B IPOCTPAaHCTBE, IPHBOAUTH
COOTBETCTBYIOIIUE TPHMEPH U3 PEalTbHOM
KH3HU.

JaBaTh omnpeaejeHMe TapaIeIbHOCTH
MPSIMOM U TIIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
HNapayIeIbBHOCTY OPSAMOM M IJIOCKOCTH,
YTBEpXKJEHHE O MPSMOMN MEPECEUCHHS IBYX
TUTOCKOCTEH, TIPOXOSIIIIX qyepes
napaJuleNbHbIe IPSIMBIE.

Pemate  mpakTHdecKMe  33jaud Ha
MIOCTPOEHHE  CEYCHHH  MHOTOrPaHHHKA.
OO0BbSICHATH ciyvan B3aUMHOTO
PacIoIOKEHHS MIIIOCKOCTEH.

JlaBaTh  omnpeaeseHHe  TapaUIeIbHBIX
IJIOCKOCTEH; NPUBOAUTL IPUMEPHl U3
peanbHOM  XKU3HM M OKpYyXarouleu
00CTaHOBKH, WITIOCTPUPYIOLINE
NapauiebHOCTh TIJIOCKOCTEN.
Hcnonp30BaTh NpH3HAK NapaueIbHOCTH
JIBYX IJIOCKOCTEH, CBOHCTBA MapajIebHBIX
IUIOCKOCTE TIpW pelIeHuH 3a1ad  Ha
MIOCTPOCHHE.

OO0BbSICHATD, 4TO Ha3bIBACTCS
MapauleNbHBIM TPOEKTHPOBAHUEM M Kak
BBIMOJIHACTCS MPOCKTUPOBAHUE (QHUTYp Ha
ILIOCKOCTb.

N300paxkaTe B mapauieNbHOM NPOEKLUU
pa3iuHble  IeOMETpPUYECKHEe  (PUTYPBL
MopeaupoBaTh peanbHblE CHUTyallUd Ha
SI3BIKE TreoMeTpui, HCCIIE0BaTh
MIOCTPOEHHBIE MOJENN C HCIIOJIb30BAHHEM
TEOMETPUYECKHX TOHATHH.

Hcnonb3oBaTh TpH pEIICHWH 33734 Ha
[IOCTPOEHUE cedeHui TIOHSTUE
MapauIeNbHOCTH, IMpPU3HAKK U CBOMCTBA
HapayIeNIbHBIX MPSIMBIX Ha IUIOCKOCTH
AKTyaqu3upoBath (GakThl M  METObI
IUITAHUMETPHH, peneBaHTHBIE TeMe,
MPOBOJIUTH QHAJIOTHUH.

OO0BbsICHATB, KakoOM yrol Ha3bIBAETCS
yII0M MEXTy NIePeCceKaroIUMHUCS
MPSIMBIMH, CKPEIIHMBAIOIIUMUCS MPSIMBIMH B
MIPOCTPAHCTBE.
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JlaBaThb omnpeneneHue NeprneHINKYISIPHBIX
HOPSIMBIX U IPAMON, NEPHEHIUKYIAPHON K
miockoctd. Haxomute yrasl  mexay
CKPEIINBAIOIIMMUCS TIPSIMBIMH B KyOe u
MpaMHIE.

IpuBoauTs mnNpuUuMepbl U3 pealbHOU
KU3HA W OKpYy)Karomeil oOCTaHOBKH,
WITIOCTPUPYIOIINE  NEPHCHIUKYJISIPHOCTh

HPAMBIX B MPOCTPAHCTBE u
MEePIICHANKYIIPHOCTD psIMOit K
ILIOCKOCTH.

DopMyJIHPOBATH MpU3HaK
HNEepHEeHAUKYIIPHOCTH npsMoi u

IUIOCKOCTH, NMPUMEHSTh €0 Ha MPaKTHKE:
OOBSCHATD  MEPHEHANKYISPHOCTh pedpa
Ky0a ¥ maroHajii €ro rpaHu, KOTopasi ero
HE COAEPXKHT, HAXOANUTH AJMHY JHAroHaIn

KyOa.

Beruncaars BBICOTY [IpaBUJIBHON
TPEYTOJIbHOM u MPaBUJIBHON
YETHIPEXYTOIBHON MNHpaMHA M0 JJIUHAM
péodep.

PeHIaTb 3aa4yu Ha BBIYUCJICHUS,
CBSA3aHHBIC C  MEPICHAUKYJISIPHOCTHIO
MPSIMOM ¥ TUTOCKOCTH, C HCIOJIh30BAHUEM
MPHU PEIICHUU IIAHUMETPUIECKUX (HaKTOB
U METOJIOB.

OO0BbACHATD, qTO0 Ha3BIBAIOT
MIEPIICHANKYIIIPOM U HAKIOHHON M3 TOYKH
K IJIOCKOCTH; NPOEKUMEH HaKIOHHOM Ha
IJIOCKOCTb.

OO0OBACHATD, 4TO Ha3bIBAETCS
paccTosiHHEM: OT TOYKH JO IUIOCKOCTH;
Me)K[[y HapaﬂHeHI)HI)IMI/I IINIOCKOCTSAMH,;
MEXKIy TpAMOW ¥ MapaUIeNIbHOW  ei
TUTOCKOCTBIO; MEXIY CKPEUIHMBAKIUMHUCS
TIPSIMBIMHU.

HaxomuTh 3TH paccTOSIHUS B TIPOCTBIX
cIydasx B KybOe, mmHpamuie, MpU3Me.
MopeaupoBaTs peanbHBIE CHTyalldd Ha
SI3BIKE TEeOMETPHUH, HCCIIEIOBATh
MOCTPOCHHBIE MOJIENIA C HCIOJIH30BAHUEM
TeOMETPUYECKUX TIOHSATHH.




Hcnonp30BaTh HpH pEIICHWH 33734 Ha
mocTpoeHne cedeHuit teopemy [ludaropa,
CBOHCTBa NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB
AKTyaJM3MpoBaTh (GakTel W METOHBI
IUTAHUMETPHH, pelieBaHTHBIE TEeMe,
MIPOBOJUTH AHAJIOTHH.

JlaBaThb onpeneJsieHHe yriia MexxIy IpsMoit
U TUIOCKOCTBI0, GOPMYJIMPOBATh TEOPEMY O
TPEX MEPHEeHANKYIISIPaX U 00paTHYIO K HEW.
Haxomute yron wmexnay mpsMoil u
IUIOCKOCTBIO B MHOTOTpaHHHKE,
paccTosiHHE OT TOYKH JO MpsSMOH Ha
IUTOCKOCTH, HCIIONB3Ysl TEOpEMYy O TpEX
MEPIICHIUKYIISIpax.

IIpoBoauTHL Ha uYepTEKE MEPNEHIUKYIP:
U3 TOYKH Ha NPAMYyI0; U3 TOYKH Ha
TLTOCKOCTb.

JlaBaThb omnpeejieHHe IByTPaHHOTO yIJa U
€ro 2JIEMEHTOB.

OOBSICHATB PaBEHCTBO BCEX JIMHEWHBIX
YIJIOB ABYI'PaHHOIO yIja.

HaxoanTh Ha yepTexe ABYTrpaHHBIA yroi
pu pebpe TTUPaMHUIBI, MIPU3MBI,
HapajuieIenuIe a.

JlaBaTh  ompeJeneHHe  yria  MEXIy
IUIOCKOCTSIMH.

JaBathb ompenejienne 1 GpopMyJaMpoBaTh
MPU3HAK B3aUMHO  MEPIEHAUKYIIPHBIX
IJIOCKOCTEN.

Haxomuth yriasl Mexay NIOCKOCTIMH B
KyOe u nupammue.

Hcnosb3oBaTe mnpu  pemieHUu  3ajad

OCHOBHBIE TEOpEMBI u METObI
IUTAaHUMETPHH.

MoaenupoBaTh peabHBIE CHTYallMd Ha
A3BIKE TeoMeTpuH, Hcc1e10BaTh

IIOCTPOEHHBIE MOJENIN C HMCIOIb30BAaHUEM
F€OMETPUUECKUX MOHATHH.

Hcnoab3oBaTh MpU pEIICHUU 3aaad Ha
IIOCTPOCHHE CEUYEHHl COOTHOIIEHUS B
NPSIMOYTOJIbHOM TPEYT'OJIbHUKE.
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KonTpoabHasi padota Ne5

Pa3znes 8. BekTopbl 4 KOOPAUHATHI B POCTPAHCTBE.

18

Tema 8.1. BexTops! B
IPOCTPAHCTBE.

CopeprxkaHue JIEKLIIUU

1. BexTOop Ha IIIOCKOCTH | B IIpocTpaHcTBe. Momyins BekTopa. CliokeHue u
BBIUUTAHHE BEKTOPOB. YMHOXEHHE BEKTOPa Ha YUCIIO.

2. KonnuHeapHOCTh BEKTOPOB. paBEHCTBO BEKTOPOB. PaznoxeHne BekTopa no TpéM
HEKOMILJIaHAPHBIM BekTopaM. [IpaBuiio napajuienenumnesa.

IIpakTrueckue 3aHATUS

1. PeieHue 3a1a4, CBI3aHHBIX C MPUMEHEHHEM IIPABUJI IEHCTBUH C BEKTOPAMHU.

2. PaznoskeHue BeKTOpa Mo HanpaBjieHUsIM. Pellienre 3a1a4 Ha BBIIIOJTHEHUE ACHCTBUIMA
HaJ| BEKTOPaMH.

Tema 8.2. [IpsmoyronbsHast
crcTeMa KOOp/MHAT B
MPOCTPAHCTBE.

CoJiepkaHue JCKIUU

1. IlpsMoyrosbHas cucTeMa KOOpJAUHAT B IpocTpaHcTBe. CBA3b MEXK Iy
KOOPAMHATaMU BEKTOPOB M KOOPAUHAT TOUEK.

2. Ilpocreiimue 3a1a4 B KOOPAUHATAX. YTOJI MEX Ty BekTopamu. CKaJsipHOe
IPOM3BEJICHNE BEKTOPOB.

IIpakTuueckue 3aHATHS

1. TIIpocTeiiniue 3aga4n B KOOPAMHATAX.

AKTyaJaum3upoBaTh (akTel U METOJbI
TUITAHUMETPHH, peneBaHTHBIC TEME,
MIPOBONTH AHAJIOTHH.

OnepupoBaTh IOHATHEM BEKTOp B

MPOCTPAHCTBE.
®opMyIHpOBaTH MPaBUIIO
napajiiesnenumnesa npH CITOKEHUH
BEKTOPOB.

CkaaabiBaTh,  BBIYMTATH  BEKTOPBI,

YMHO:KaTh BEKTOP Ha YUCIIO.
HN3yuaTthb OCHOBHBIE  CBOWMCTBA  3TUX
oneparui.

JaBaTtp omnpenejieHHe MPSIMOYTOJBHOM
CHUCTEMBI KOOpIMHAT B IPOCTPAHCTBE.
Beipa3uTs KOOpIWHATHEI BEKTOpa depe3
KOOPJAWHATHI €T0 KOHIIOB.

BeiBoauTh, HCHOAB30BaTH  (hopMymy
JUIMHBI BEKTOpPa M PACCTOSHUS MEXIy
TOYKaAMH.

Boipaxars  ckanspHOe  TPOU3BElICHUE
BEKTOPOB yepes X KOOpPJIMHATBHI,
BBIYHCIISITH YTOJI MEXY ABYMS BEKTOPaMHu,
JIBYMSI IIPSIMBIMU.

24




2. KOOpI[I/IHaTHO-BeKTOpHHﬁ METOJ IIPpU PCIICHUU T€OMETPUICCKHUX 3a/1ad.

Haxomute yron wMmexay mOpaMoil u
IUIOCKOCTBIO, Yol ~ MEXAy  JIByMsd
IUIOCKOCTSIMH aHAIUTUYECKUMHU METOJaMH.
BoiBOAUTBH, HMCNOAB30BAaTHL  (HOPMYITY
PACCTOSIHUS OT TOYKH JI0 TNIOCKOCTH

KonTpoabHasi pa6oTa Ne6

Paznen 9. IlpousBoanas GpyHKI

HU U €€ IPUMCHCHUC.

36

Tema 9.1. [IpousBogHas
dysxoun. ['eomerpudeckuii u
(hM3UYIECKHUN CMBICIL.
npousBoHOM. ITponsBoaHbIE
3NIEMEHTAPHBIX (DYHKIUH.
IIpousBonHast CyMMBI,
MIPOU3BECHUS, YACTHOTO
dyHKIUHA

CopeprkaHue JISKIIUU




1. Hempepoisabie ¢hynkmmu. [IpousBoaHas pyHkiuu. [Ipon3BoaHbIC 37IeMEHTAPHBIX 2
Gyukuuit. [TponsBoHas CyMMBI, IPOU3BEICHNUS, YACTHOTO BYHKIMI OnepupoBaTh NOHSATUSIMU: HETIPEPHIBHAS
2. ITpown3sBo HAsI CIIOKHON (DYHKIIUH. 2 (hyHKIHS; MIPOU3BOIHAS (hyHKIHH.
3. Teomerpudeckuii v GU3NUECKHIl CMBICI IPOU3BOAHON. Y paBHEHHE KACATEILHOM 2 Hcnosb3osath reoOMETpHICCKIH H
rpaduky GYHKIHH. (dusuyeckuit CMBICI IPOM3BOAHOM UL
[IpakTraeckue 3aHATHS peuieHus 3anad.
1. Haxox/ieHHe MPOM3BOIHBIX (YHKITHIL. > | HaxoauTh 1poM3BOAHBIE DJIEMEHTAPHBIX
2. HaxoskieHIe IPON3BOAHBIX PA3INYHEIX (DYHKINH. 7| GyHKHMHA,  BBIMMCIATE  MPOM3BOIHBIC
3. HaxoxaeHue IpoU3BOAHON CIOKHOM (DYHKIIHH. 2 | CyMMBL, . HPOU3BENCHUA, 1acTHOro
= > ¢dyHKUMI.
4. HaxoxeHue Mporu3BOIHON CIOXHON (DYHKIIWH. 2
= HUcnonb3oBath MIPOU3BOTHYIO JUTst
5. HamucaHnue ypaBHEHHS KacaTeabHOMN K rpaduKy QyHKIUH. 2
. — HCClieIoBaHus (DYHKIIMA HA MOHOTOHHOCTh
6. ®U3NYECKUI CMBICI TIPOU3BOJHOM. 2
K —— > U 9KCTPEMyMBI, TPUMEHSTH pPE3yJIETaThI
AOHTPOTRHAN Pabora A2 WCCIICIOBAaHMUS K IIOCTPOCHHUIO TPadHKOB.
Tema 9.2. [Ipumenenune CozepxaHue IEeKIUH IMpumeHaTH MIPOU3BOHYIO s
MIPOU3BO/THOM. 1. MOHOTOHHOCTH U SKCTPEMYMBI (PYHKIIHH. 2 HAXOX/ICHUS HAWIY4YIIero peUICHHs B
2. HaxoxaeHne HanOoJIbIIEero 1 HAMMEHBIIIEr0 3HaUeHUs ()YHKIIMK Ha OTPE3KeE. 2 NPUKIANHBIX, B TOM YHCIE COLHAIBHO-
3. [IpuMeHeHre MPOU3BOIHON K MCCIICHOBAHUIO (DYHKITHIA. 2 SKOHOMHUECKHX, 3a/a9ax.
IIpaKTHYCCKHE 3aHATHS 3HAKOMHTBLCSI C  MCTOpHEH  pa3BUTHS
1. [IpriMeHeHre TPOU3BOIHOM K HCCIICTOBAHHIO (DYHKITHH. 2 | MaTeMaTH4YeCcKOoro aHanusa
2. IToctpoenue rpapuikoB (PYHKIIUH C TIOMOIIIBIO €€ HCCIICAOBAHUS. 2
3. Pemenue 3aay Ha HAXOXKACHHE HAMOOJIBIETO 1 HANMEHBINETO 3HAUCHHUH. 2
4. ITpuMepsI NCHIOTB30BaHUS TIPOU3BOIHOM /TSI HAXOXKACHUS PAIlIOHAIEHOTO 2
peIIeHsI B MPUKIIAIHBIX 3a/1a4aX.
KonTpoabHasi padota Ne§ 2
Paznen 10. Unterpan u ero npuMeHeHusl. 20
Tema 10.1. [TepBoobpasHas. Cozneprxanue NeKLIuu
1. IlepBoobpa3Hast 1 ee reOMeTPUIECKUI CMBICT M OCHOBHOE CBOMCTBO, ITPABUIIO 2 OnepupoBath HNOHATUSIMMU:
HaxoxacHUs1. Tabauia nepBooOpasHbIX. nepBOOOpa3Hasi, HHTErpall.
2. HeonpeneneHHbIi HHTErpa, MpaBuiia HaXOXKICHUsI. 2 HaxoauTts 1nepBoo6pasHeIe dJIEMEHTapHBIX
TIpaKTHuecKue 3aHsTHs (GYyHKIMA;  BBIYHCIATH  MHTETpPAl IO
1. HaxoxmeHue mepBo0Opa3HBIX (DYHKINH. 2| bopmyse HHOTOHE‘_HGH6HHH&
3HAKOMHUTBCA C HUCTOpPHEH  pa3BHTHUS
2. HaxoxkieHre HeolpeIeIeHHOTO HHTerpaia. 2
MaTEeMaTHYECKOTO aHali3a
Tema 10.2. OnpeneneHHsblii Cozep:kaHue JIEKLUH
HHTETpal. 1. Onpenencunsiii uaTerpai. @opmyna Hetorona-JlefibHuUIA. 2
2. KpuBonuHelinas Tpaneiys U ee Iioliaab, II0ocKas (pUrypa u ee miomiaib. 2
[IpakTrdeckue 3aHATHS
1. Beruucnenue onpeneiaeHHoro uarerpaia. ®opmyna Hetorona-Jleiibaua. 2
2. HaxoxJieHue TU1011a i KpUBOJIMHEHHON Tpaneuuy. 2
3. HaxoskaeHue II0IIaan IIOCKOH (DUTYPEL. 2
KonTpoabnas pabora Ne9 2
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Pasnen 11. MHOTOrpaHHUKH.

20

Tema 11.1. ITousarue
MHOT'OI'paHHUKA.

CopeprkaHue JICKIIAN

1. IloHATHE MHOTOTpaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHUKA, BHIMTYKIIbIE U
HEBBIMYKJIble MHOTOI'PaHHUKHU; pa3BEPTKA MHOrorpanHuka. [IpaBuibHbie
MHororpanHuku. @opmyna Ditnepa.

2. IIpu3ma: n-yronpHas Ipu3Ma; TPAaHW ¥ OCHOBAHUS MTPHU3MBI; MIPSIMasi M HAKJIOHHAS
MPU3MEI; OOKOBas ¥ MOJTHAS TOBEPXHOCTH NpU3MEL. [lapamnenenumes,

MIPSAMOYTOJIBHBIN TapauIeIeTHUIIe I, €T0 dJIEMEHTHI U cBolicTBa. Ilnommans 60koBoit
MOBEPXHOCTH U MOJIHON MOBEPXHOCTH IMPSMOM ITPU3MEL.

3. [lupamupga: n-yrompHasi MMpaMUAa, TPAaHA U OCHOBaHUE MTUPAMHUIBL; OOKOBAs U
TIOJTHASI TOBEPXHOCTH IMUPAMHUIBL; IPABIIIbHAS U ycedEHHas mupamua. [lromanp
OOKOBOI TOBEPXHOCTH M ITOJIHON TTOBEPXHOCTH IMTUPAMHJIBI.

[IpakTrdeckue 3aHATHS

1. BeIYuCIeHNE DIIEMEHTOB TIPU3MbI, HAXOXKXJICHUC €€ IJIOaau.

2. Beruncienue 31eMeHTOB IMUpaMuJbl, HAXO0XICHHUEC €C IIJIOIAaH.

(S

3. CuMMeTpus B IPOCTPAHCTBE: CAMMETPHS OTHOCUTEILHO TOYKH, IPSIMOMH,
MJIOCKOCTHU. DJIEMEHTH CHMMETPHH B MUPaMUIax, TapauieNenuneiaX, IpaBUIbHbIX
MHOT'OI'DaHHUKAX.

Tema 11.2. O0beMBI
MHOTOTPaHHHUKOB.

CojiepkaHue JCKIUU

1. TToustre 00 00béMe. DopMybl 00BEM MHUPAMUIBI, TPH3MBI.

HpaKTI/I‘{eCKI/Ie 3aHATHA

1. HaxoxaeHne 00beMa MPU3MBIL.

2. HaxoxeHune 00bemMa mupamMu/Ibl.

AKTyaaum3upoBaTb (QakTbl U METOJbI
TUITAHUMETPHH, peJIeBaHTHEBIE TEeMe,
MIPOBO/INTH AHAJIOTHH.

JlaBaTh ompejejieHHe TapauIeIeHHIe/a,

pacro3HaBaTh €ro BHABI M  H3Yy4aTh
CBOWCTBA.

JaBathb omnpenejieHUue TTUPaMUIbI,
pacrno3HaBaTh BHUIbI MUpaMHu[,
(hopMynHpoBaTh cBoiicTBa p&bep, rpaHeil u
BBICOTBI HpaBHHLHOﬁ mUpaMUuIbI.

Haxomuth 1wiomags mojaHOH U OOKOBOI
MMOBEPXHOCTU MUPAMHU/IBL.

JaBatpb omnpeneaeHne yCeuEHHOI
NUpaMHbl, Ha3blBaTb €€  DJIEMEHTBHI.
@DopMyTHPOBATH TEOPEMY O IUIOMIATH

OOKOBOM MIOBEPXHOCTH MpaBUJIbHON
yCe4EHHON NHpaMUIbL.
Pemate  3ajaum  Ha  BBIYHMCICHHE,

CBSI3aHHBIE C TTMPaMHUIAMH, a TAKKE 3aJIa4UH
Ha MMOCTPOCHUE CEUCHUN.

JlaBaTh ompenejieHne MIPU3MBI,
pacmo3HaBaTh BUIbI MPH3M, U300pakaTh
MIPU3MBI Ha YEPTEXKE.

HaxoauTth ImIomaas MOIHONH UiId OOKOBOM
MMOBEPXHOCTU MPU3MBI.

M3zyuarts cooTHOmEHHs Dinepa A 4ucia
pEOep, TpaHell W BepIIMH MHOTOTPaHHHUKA.
H3yuyatb BHIBI TIPaBHIIHHBIX
MHOTOTPAaHHWKOB, WX  Ha3BaHUI H
KOJIMYECTBO TPAHEH.

N3yyarh CHUMMETPHIO MHOTOTPAaHHUKOB.
OOBSACHATh, KakWe€ TOYKH Ha3bIBAIOTCS
CUMMETPUYHBIMU OTHOCHUTEIBHO JaHHON
TOYKH, MPSIMOA WM TIUIOCKOCTH, 4YTO

Ha3bIBAIOT LEHTPOM, OCBIO I
IJIOCKOCTBIO CUMMETPHUHU ¢urypsr.
IIpuBoauTH TIPUMEpPH CHUMMETPHYHBIX

(duryp B apxXuTeKType, TeXHHKE, MPUPOJIE.
MoaenupoBaTh pealbHble CHTyal[Md Ha
SI3BIKE rEOMETPHH, HCCJIeI0BATEH
MOCTPOCHHBIE MOJICNN C HCIOJIb30BAHHEM
TEOMETPUYECKUX TMOHSITHH, HCIOIb30BaTh
1101001€ MHOTOrPAaHHKMKOB.




AKTYyaJu3upoBaTh (akTel U METObI
IUTAHUMETPHH, pElIeBaHTHEIE TeME.
OO0BSCHATH, KaK U3MEPSIFOTCS 00BEMBI Tell,
OPOBOIS  AHAJIOTUI0 C  HU3MEPEHUEM
e S MHOTOYTOJIbHHKOB.
®opMyIUpPOBAaTh OCHOBHBIE  CBOMCTBA
00BEMOB.

N3yuars, BbIBOAUTH (opMynbl. 00BEMa
MPSAMOYTOIBHOTO napasuieNnenumnesa,
MPU3MBI U TUPAMU/IBL.

Borancisite 006EM NMPU3MBI M IHPAMUJIBI
IO UX IEMEHTaM.

IIpumensite  00BEM AN pelIeHus
CTEpEOMETPUYECKUX  3adad W JUId
HaXOXXJECHHUS TEOMETPUYECKUX BEIUYUH.
MopaeaupoBaTh pealbHbIE CHTYallUd Ha
A3BIKE TeOMETPHH, Hceae10BaTh
MIOCTPOCHHBIE MOJIENI C HCIOJIb30BaHUEM
TeOMETPHYCCKUX MOHATHH.

KonTpoabHasi padora Nel(

Pa3znen 12. Tesa Bpamenns.
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Tema 12.1. Hununmp.

CopeprkaHue JIEKIIUU

1. Hunuuapuveckast HOBEPXHOCTh, 00Pa3yIOIUe IIMITUHAPUIECKON TOBEPXHOCTH, OCh
LUTHHIPUYECKOI MOBepXHOCTH. LMIHHIp: OCHOBAaHUS U OOKOBAst TOBEPXHOCTH,
00pa3yromnias ¥ 0Ch; IIIOIAh OOKOBOW M MOJHOM MOBEPXHOCTH. DopMysia oObeMa.

[IpakTrdeckue 3aHATHS

1. N300pakenne MUIMHApPA Ha TWIOCKOCTH. Pa3zBépTka mummHapa. CedeHns OriInHIpa
(TITOCKOCTBIO, MTapaJUIeNbHON WITH MEePIeHANKYISIPHON ocH mnHApa). Haxoxnenne
obbema.

Tema 12.2. Konyc.

CojepkaHue JeKIUU

1. Konnueckasi IOBEpXHOCTh, 00pa3yIoline KOHUYECKOW IIOBEPXHOCTH, OCh U
BepIIMHA KOHHYECKOi moBepxHocTH. KoHyc: ocHOBaHMeE U BeplnHa, 00pasyomnias 1
0CB; IIOIIA(b OOKOBOI ¥ TIOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylomue 1
BBICOTA; OCHOBaHUsI M OOKOBast IOBEPXHOCTb. 1300parkeHne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHust KOHyca (TUIOCKOCTHIO, TAapaJlIeIbHONH OCHOBAHUIO, U
TUTOCKOCTBI0, IPOXOIsIIe uepe3 Bepiuuny). Popmyna o0bema.

HpaKTI/I‘{GCKI/Ie 3aHATHA

1. BelumcieHnue 31eMeHTOB KOHYCa, TIOCTPOSHHE CEYEeHHH, HaX0XkKIeHnEe 00bemMa
KOHycCa.

Tema 12.3. Illap u ctepa.

CogeprxaHue JIEKIUU

AKTYaJu3upoBaTh (aKTel M  METOJBI
TUTAaHUMETPHH, peieBaHTHBIC TeMe,
MIPOBOAUTH AHAJOTUH.

JaBate ompeneneHust cdepsl n mapa, uX
LIEHTpa, pajuyca, JUaMeTpa.

OnpeneasTh chepy Kak Gpurypy BparieHus
OKPY>XHOCTH.

HccaenoBate B3aUMHOE PACIHOIOXKEHUE
cheppl M  IUIOCKOCTH, JBYX  cdep,
WILIIOCTPUPOBATh 3TO HA UepTexax U
pHCYHKaXx.

DopMyJIMPOBATH onpejaeseHne
KacaTeIbHOH IIOCKOCTH K cdepe, CBOMCTBO
1 TIPU3HAK KacaTeIbHON TIIOCKOCTH.
3HaKOMHUTbCS c Te0/1e3UUECKIMHU
nuHusIMA - Ha  cdepe. OOBSICHITH, 4TO
Ha3bIBAIOT HUIMHAPOM, Ha3bIBaThb €ro
OJICMCHTBI.

N3yyaTh, O00BACHATb, KaK IOJYyYUTh
LMJTHH/IP nyTéM BpallleHus
IPSIMOYTOJIBHUKA.

BeIBOIUTH, NCHOJIB30BATH (bopMym,I(é%m

BBIYHCIIECHUS IUIOIIAIN OOKOBOM




1. Cdepa u map: neHTp, paanyc, JHaMeTp; IIIOMAab ToBepXHOCTH cepbl. B3anMHoe
pacronoxxeHue chepbl U MIOCKOCTH; KacaTeIbHas IIOCKOCTh K cdepe; miomanb
cdepsl. U306paskenne cdepsl, mapa Ha miaockocTr. Cedyenns mapa. Popmyina oobema
mapa.

MOBEPXHOCTH WJIMHIPA.
HN3yuarb, pacno3HaBaTb  pPa3BEPTKY
HWIAHApA.

HN300paxkaTh LUIMHAP U €ro CeYeHus
IJIOCKOCTBIO, MPOXOSIIEH Yepe3 ero ock,
napajuieIbHOM WM MEepPIEHAUKYISPHON
ocHu.

HaxoauTh 1iomaad dSTHUX  CEYECHUM.
MopenupoBaTh peanbHbIE CHTyallMd Ha
SI3BIKE reoMeTpuH, HCCIEeI0BaTh
MMOCTPOCHHBIE MOJIENI C HUCIOJIb30BAHUEM
FEOMETPUUECKUX MOHATHH.

OO0bsicCHATH, Kakoe Telo  Ha3bIBAIOT
KpYrOBBIM  KOHYCOM,  Ha3blBaTb  €ro
JJIEMEHTHI.

Hzyuath, 00BACHATH, Kak MOIY4YHUTh
KOHYC IyTEM BpalleHUs NPSIMOYTOJIBHOIO
TPEYTOJIbHUKA.

HN300pakaTh KOHYC M €ro Ce4eHHUd
IJIOCKOCTBIO, IMPOXOISLIEN uYepe3 och, U
IJIOCKOCTBIO, TEPHEHAMKYJSIPHOH K OCH.
H3yuyarb, pacno3HaBaTh  pPa3BEPTKY
KOHYyCa.




[IpakTuyeckoe 3aHsATHE

1. Beraucnenue >1eMeHTOB Cepsl U Mapa, HOCTPOCHUE CEUECHHH, HaXOXKICHNE
obbeMa mrapa.
Kontpoabnas paGora Nell

BbIBOAUTB, HCHOJIB30BATH (POPMYIIBI I

BBIYHCIICHUS TUTOLIA N OOKOBOM
MTOBEPXHOCTH KOHYCA.
Haxoautnb TUIOIIA TN CCUCHMI,

MPOXOJIAIINX Yepe3 BEpPIIMHY KOHyca WU
MePIEeHIUKYISIPHBIX €T0 OCH.

OO0BSICHATb, Kakoe¢ TeJI0 Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

HN3yuyaTh, 00bACHATH, KaK €ro IMONYUYHUThH

myTEM BpaIICHUS MIPSMOYTOJIBHON
Tpanenuy.

BoIBOAUTBL, NPUMeHATH GOPMYITy A
BBIYHCIICHUS TUTOIIAN 60K0BOM
MIOBEPXHOCTH YCE4EHHOTO KOHYyca.
AKTyaJlM3MpoOBaTh (GakTel W METOJIBI
TUIAHUMETPHH, pelieBaHTHBIC Teme,

IMPOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMETPUYCCKUC 3ajJga4u,
CBsA3aHHBIC C TCIaMH BpalicHusd,
MOCTPOCHUEM CEUCHMI Tel BpalicHus, ¢
KOMGI/IHaHI/IHMI/I TCI BpalicHusd nu

MHOTOTPaHHHUKOB Ha HaXO0X/ICHHUE
TeOMETPUYECKHUX BEITHIHH.

HUcnonb3oBarb npu peleHnn
CTEPEOMETPHUECKUX 3a7aq

IUIAHUMETpHYeCKne (aKTBl U METOABI
3a/1a4M Ha BBIYHCIICHHE U JOKa3aTEeNIbCTBO.
MogaeaupoBaTh peajbHble CHUTyallUd Ha
SI3BIKE reOMEeTpHH, UCCIIeIOBATh
MOCTPOCHHBIE MOJIENIU C HCIOJIb30BaHUEM
TeOMETPUYECKUX TIOHSTHH.
AKTyaau3upoBaTb (QakTbl W METOJIbI
TUTAHUMETPHH, pEJIeBaHTHEIE TeMe,
MIPOBOANTH AHAJIOTHH.

BoIBOAUTBL, HCHOJIB30BATH  (HOpMyIIEI
00BEMOB: TIPU3MBI, NWIMHIAPA, TUPaAMUIbI,
KOHyCa;  yCE4€HHOM  mupamMuabl U
YCE4EHHOIO KOHYCa.

Pemats  crepeomMeTrpuueckue  3amaym,
CBA3aHHBIC C  BBIYHUCICHHUCM 06’béMOB.
@DopMyIHPOBATHL ONPENEICHUE IapOBOrO
CErMeHTa, IapoBOTo.
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[pumeHaTshopmyIsl Ui HaxO0XIe
00BEMOB  IAPOBOTO  CETMEHTA,  IIAPOH
CEKTOpa CJIos, IIAPOBOTO CeKTopa. Pemr
CTEPCOMETPUYCCKIE  3a/laud, CBSI3aHHBIC
00béMOM TIAapa W IUIOMAABI0  Cdg
MojaenupoBaTth peaibHble CUTYAllMH Ha s3
TeOMETPHUH, HUCCIEe0BATh NOCTPOSHHBIE MOJT
C HCIOJIb30BAHUEM T'€OMETPHUYECKHUX MOHST
AKTyaJIM3MPOBaTh (haxTeI " MET
IUTAHUMETPHH, PEJICBAHTHBIC TEMe, POBOI
aHaJIoOruu.

Pemats  crepeoMeTpuyecKkue — 3aaud,
CBSI3aHHBIE C COOTHOLIEHHEM OOBLEMOB U

MOBEPXHOCTEN MOJ0OHBIX Ten B
MPOCTPAHCTBE.

MoaenupoBaTh peabHbIE CHTYallMd Ha
SI3BIKE TEOMETPHH, HCCIEN0BaTh

TIIOCTPOCHHBIE MOJECIN C HCIOJIB30BAHUEM
TCOMCTPHUICCKUX ITOHSTHH.

Pazgen 13. Cucremsl ypaBHEHUIA.
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Tema 13.1. CucteMbl
YPaBHEHHH.

CopeprkaHue JIEKIIUU




1. CucTeMbl JINHEHHBIX, PAIIHOHAIBHBIX, UPPAIIMOHATBHBIX YPaBHEHHI. 2 OnepupoBaTh NOHATHAMH:  CUCTEMA
2. CHCTEMBI ¥ COBOKYITHOCTH IIOKA3aTENILHBIX, JIOTapU(DMUUCCKUX YPABHCHUI. 2 JIMHEMHBIX YPaBHEHMH M €€ pEIleHHE.
3. CuUCTEeMBI U COBOKYITHOCTH ITOKA3aTEIbHBIX, JIOTApU(PMUICCKUX HEPABCHCTB. 2 Hcnoan3oBarh cUcCTEMY JIUHEHHBIX
3. Micnonb3oBanue rpapuKoB GyHKLUMIHA 1718 peIIeHHs] YPaBHEHHH M CHCTEM. 2 YPaBHCHHH JUIsi PCIUCHHUS MPAKTHYCCKHUX
IIpakTrdeckne 3aHATHS 3aja4.
1. PemieHue cucTeM JINHEHHBIX YpaBHEHHH. 2 | HaxonuThb pemieHusi MpOCTEHIIMX CHCTEM
2. Pellienue cucTeM MoKa3aTelbHbIX, JOrapu)MUYECKMX YPaBHEHMUIA. 21" COBOKYIHOCTCH PpallMOHAIIEHBIX
ABHCHHY Y HEPABEHCTB.
3. Pemenue cuctem nokasaTelIbHBIX, Jorapu(PMHUECKUX HEPABEHCTB. 2| YP P N
Hcnonp3oBath rpaduku (QyHKUMH 1015
~ ~ CLICHHS YPABHEHUM.
4. Pemenue MPUKIAIHBIX 3a/1a4 C MIOMOIIbIO CUCTEMbI IMHCUHBIX YPABHCHUM. 2 p yp
o MopeaupoBaTs peanbHBIE CHTYalldd Ha
IIpumeneHnue ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTUYECKUX 33184
. . SI3BIKE  aNITeOpBI, COCTABIIATH BBIPAXKCHUS,
W 3a/1a4 U3 PA3JIMYHBIX 00JIaCTel HAYKU U PEaTbHOM KU3HU
ypaBHEHHsI, HEPaBEHCTBA M CHUCTEMBI IIO
YCIIOBHIO 3a1a4H, HCCIIEIOBATh
MOCTPOCHHBIE MOJIENI C HCHOJIB30BAHUEM
armapara ajareopsl
KonTpoabHasi padota Nel2 2
Paznen 14. DieMeHTbl KOMOMHATOPHKHU, TEOPUH BEPOSITHOCTEH, MaTEeMATHYECKOH CTATHCTHKH. 14
Tema 14.1. DiieMeHTHI CopeprxkaHue JIEKIIUU
KOMOMHATOPHKH.
1.OcHOBHBIE TIOHATHS KOMOMHATOPHKH. KOMOMHATOPHOE MTPaBUIIO0 YMHOKEHUSI. 2 Hcnosib30BaTh TPaBWIO YMHOKEHHS IS
[lepecTanoBku, pa3menienus, coueTanns u ¢pakropuai. Tpeyroxpank [lackamns. MEPEYNCICHNUSI COOBITHA B  CIy4alHOM
Dopmyiia buaOMa HploTOHA. OTIBITE.
IIpakTuueckue 3aHATH IHoan30BaThCs (bopmynoit 5
1. TlpocTeiimue 3a1a4u Ha MOJICYET YHCIIA PA3MEIICHHMN, TEPECTAHOBOK, COUSTAHUH. 2 | TpeyronbaukoM Ilackans 1ist onpeneneHus
Tema 14.2. DileMeHTH TeOpHH ConepkaHue JCKIUI YHClia COYETaHUM.
BEPOSTHOCTI 2 Beimensite Ha TpuMepax — CiTydaifHbIC
1. Co0ObITHE, KOMOMHAITHSI COOBITHIA, BEPOSTHOCTH COOBITHS, CJIOKECHUE U YMHOKCHHE COOBITHA B ONMCAHHOM CIy4aiiHOM OIIBITE.
BEPOSTHOCTEH. @DopMyTUPOBATH YCIOBHUS IPOBEACHUS
ITpakTHyeckue 3aHATHA CIIyMauHOrO OIBITA.
1. YcnoBHast BEpOSTHOCTh. Y MHOXKEHHE BEPOSITHOCTEH. JlepeBo ciydyaitHoro 2 HaxouTh BepoATHOCTH COOBITHE B OTIBITAX
skcrepuMmenTta. opMya moaHol BeposTHocTH. He3aBucrumble COOBITHSL. Ii’[ PaBHOBO3MOKHBIMU MCXONIAMH.
- 01eIMPOBATH OTIBITHI c
2. Onepanuu HaJ COOBITHUSAMU: TIepecedeHre, 00 beAMHEHNE COOBITHH, 2 AP
. PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH.
MPOTUBOIOJIOKHBIE COObITHL. [lnarpammbl Ditnepa. PopMyna cioxeHus .
o HCXOJaMHU B XOJ¢ IPAKTHYCCKOH padOTHI.
BEPOSITHOCTEH - i
11 b30BaThb 5t MMBbI )58 u
Tema 14.3. DreMeHTHI CoJieprkaHue JIeK LN CHOIL3OBATL  Harpa epa
. CIIOBECHOC  OMHCAHWE  COOBITHHA  JUIs
MaTeMaTH4E€CKON CTaTUCTHKH. 1. [IpeacraBneHne NaHHBIX C MOMOIILIO0 TaOIUIl U nuarpamMm. Cpennee 2
(hopMyITUpOBKH u n300paKeHHS
apudmMeTHueckoe, MeIMaHa, HauOOoJIbIIeE U HAUMEHBIIICE 3HAYCHUS, pa3Max, N
OOBCIMHCHUS W TEPECCUYCHUS COOBITHH.
JIUCIICPCHS, CTAHJIAPTHOE OTKJIIOHCHUE YMCIOBBIX HA0OPOB.
B Pemats 3amaun ¢ HCHOJB30BAHUEM
PAKTHHCCKUC SAHATIA (hOpMyYIIBI CITO’KEHHSI BEPOSTHOCTEH.
1. luctiepcus u cTaHAapTHOE OTKIOHEHHE. J{HCIIepCH TeOMETPHYECKOTO U 2 | Pematsn

OMHOMHAIHLHOTO paclpeieIeHusl.

3aJadyd  Ha  HaXOXICHHE
BEPOSATHOCTEH COOBITHI, B TOM YHCIE
YCIIOBHBIX C TIOMOIIBIO JIEPEBA CIIy4alHOTO
OIIBITA.

OnpenensiTh HE3aBUCUMOCTh COOBITHH 1O
dopMmylie M 1O OpraHM3alliH_CIy4aiiHOTO
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ombiTa. M3Bnexars nH(pOpMAIHIo 13 Tabuuiy
W JMarpamMM, HCHOJB30BaTh TaOJHMIBl M
JuarpaMMsl JuIs MIPEICTABICHHUS
CTaTUCTHYECKUX  JaHHbIX.  Haxoauthb
ONHCATENbHBIE XapPAKTEPUCTUKH JaHHBIX.
BeiaBuraTh, KpUTHKOBATBH THIIOTE3Bl O
XapakTepe CIy4alHOM W3MEHYMBOCTH U
onpenensonmx e€ hakropax.

BeigensaTe Ha npuMepax — ciydaiiHble
CO6IJITI/I$I B OIMMCAaHHOM CHy‘IaﬁHOM OIIBITC.
@opMyIUPOBATL YCIOBHS IPOBEACHUS

CITy4aifHOTO OIIBITA. Haxoauts
BEPOSATHOCTH COOBITHH B  ONBITaX C
PaBHOBO3MO>KHBIMU HCXOJaMH.
MonenaupoBarts OIIBITHI C
PaBHOBO3MOXHBIMHU AIIEMEHTAPHBIMH.
HCXOJaMH B XOJ€ NPaKTUIECKOH pabOTHI.
OcBauBarthb TOHATHSA: JHCTICPCHS,

CTaHAAPTHOE  OTKJIOHEHHME  Cily4allHOH
BEJIMYMHBIL.

Haxoauts nucniepcuto o pacipeneneHulo.
HaxoauTh 1o wu3BecTHBIM (hopMysiam
JUCTIEPCHUIO TEOMETPUIECKOTO u
OMHOMHAIIBHOTO PACTIPECICHNUS.
3HAKOMHUTBCSI C BBIOOPOYHBIM METOJIOM
HCCIICIOBAaHUS ~ COBOKYITHOCTH  JAaHHBIX.
M3yuats B Xoze NMpakTHYECKOH paboThI C
HCTIONB30BaHUEM  JJIEKTPOHHBIX  TabIIHI
IIpUMEHEHUE BBIOOPOYHOTO MeToza
HCCIIE/IOBAaHUH.




4 YCJIOBUA PEAJIMBAIIUUA YYHEBHOT'O IIPEJIMETA MATEMATHUKA

4.1 TpeOoBaHus K MATEPUATBHO-TEXHUYECKOMY 00ecIrie4eHU 10
Peanmzamus yueOnoro mpeamera Martemaruka TpeOyeT Hanwuus y4yeOHOrO KaOMHeETa
MaremaTuku.

O6opynoBanue yuebHoro kabruHera: padbodyee MeCTO mpernoaaBaress (CTol, CTyJ); padbodne MecTa
oOydaromuxcst (CTOJBI, CTYJIbs); KOMIUIEKT Tabnmuil: "Anredpa u Hayana aHanusa. [lpouszBoaHas u
nepBoobOpasHaa"; « DyHKIuU U rpaguxmy; «@opMyJsIbl COKPAILIEHHOTO YMHOKEHUS,;
«Ctepeomerpus», «MeToa KOOPAUHAT B IPOCTPAHCTBEY; «OCHOBHBIC TPUTOHOMETPUUICCKUE
TOKJECTBA U (HOPMYJIbDY; MAKEThl MHOTOI'PAaHHUKOB U T€J BpAIlleHUs W3 METajljla U KapTOHa,
HA0OP YEPTEKHBIN JIsI KIIACCHOM JTOCKHU.

Texuuueckue cpeacrra obyuenus: Mynsrumeana-npoekrop Infocus IN114 x Full 3D;
sKkpaH HacTteHHbIN Lumien Eco Picture Mftte White; mepconanbHbIN KOMIIBIOTED C
ycranoBneHHbIM 10, noaxmrouennsiit k cetu Marepuet(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHUBHBLIX NPABOBBLIX  [JOKYMEHTOB, OCHOBHOW U
JAOMOJIHUTE/ILHOM y4eOHOll JuTepaTypbl, HeO0OX0AUMOM /1JIs OCBOEHHS Y4eOHOI0 MpeaMeTa
MaremaTuka

a) Hopmamueno-npaeosvie akmul:

1. TIpuka3z MunoOpHayku Poccum ot 17.05.2012r. Ne 413 «O06 yTBepx)acHUH deaepasTbHOTO
rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa CPEIHETO O0MMIETO 00pa3oBaHusD» (B PEl.
npuka3oB MunoOpHayku Poccun ot 27.12.2023 Ne1028);

2. TIlpukaz Ne371 MunoOpHayku Poccum ot 18.05.2023r. «OO6 yrBepxaeHun (eaepanbHOR
00pa30BaTeIbHON MPOTrPaMMBI CPETHETO MPOPECCHOHATBHOTO 00Pa30BAHM.

3. Ilpuka3z Munmnpocsemieans Poccun ot 04.10.2023 N 738 "O06 yTBepkaeHnn (heaeparbHOTO HepedHs
QJICKTPOHHBIX O6pa3OBaTeHLHBIX PECYpPCOB, MOONMYIICHHBLIX K HCIIOJIB30BAHUIO IIpU pcalin3daliuu
UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM HA4albHOTO OOIIEro,
OCHOBHOTO 00IIET0, CPEeTHETO 001Iero 00pazoBaHus"

4. Tlpuxa3z Munmnpocsemenus Poccun ot 21.09.2022 N 858 "O6 yTBep)aeHnn heaepaabHOTO IepeaHs
y‘le6HI/IKOB, JONYHICHHBIX K UCTIOJIb30BAHUIO ITPU peaIn3alliui UMCIOIUX IroCy1apCTBECHHYIO
AKKpeAUTALUIO 00pa30BaTeIbHBIX IPOIPAaMM HA4aIEHOTO 00IEro, OCHOBHOTO OOLIET0, CPETHEr0
o01rero oopa3zoBaHus OPraHU3aIMSIMH, OCYIIECTBISIONIMME 00pa30BaTEeIbHYIO JISITEIBHOCTD U
YCTAHOBJICHHS TIPEACIIEHOTO CPOKA MCTIOIH30BAHUS UCKIIOUEHHBIX YIeOHUKOB"

0) Ocnoenas numepamypa:

1.MaremaTuka: anredpa 1 Hayaja MaTeMaTUYECKOI0 aHajIu3a, reoMeTpus. Anredpa u Hayana
MareMmatnueckoro ananuza: 10-11 kmaccer: 6a30BbIi U yrTyONnEHHBINA ypoBHH : yueOHuK / L. A.
Anumos, HO. M. Konsirun, M. B. TkauéBa [u np.]. — 12-e u3a. — Mocksa : [Ipocsemenune, 2024.
— 464 c. — ISBN 978-5-09-112136-0. — TekcT : 271eKTpOHHBIH // DIEKTPOHHBINA pECypc
udposoit oopazoBatensHoi cpeabl CIIO PROFob6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/149004

2.Marematuka: anredpa 1 Hayajla MaTeMaTUYeCKOro aHaiausa, reomerpus. ['eomerpus: 10-11
KJIacChl: 0a30BbIi U yriTyOn€HHbINA ypoBHH : yueOnuk / JI. C. AranacsH, B. @. byrysos, C. b.
Kanomues [u ap.]. — 12-e uzn. — Mockaa : [Ipocsemenue, 2024. — 288 ¢. — ISBN 978-5-09-
116447-3. — TekcT : 37MeKTPOHHBIH // DIEKTPOHHBIN pecypc HUPpoBOil 00pa3oBaTeIbHON CPe/Ibl
CIIO PROFo6Gpazoanue : [caiit]. — URL: https://profspo.ru/books/149002
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4.3. Ilepeyenb mnporpaMmMHOro ooOecmneyeHusi, NMPOoPecCHOHAIBbHBIX 0a3 JaAHHBIX,

HH(OPMAIMOHHBIX CIPaBOYHBIX CHCTEM pecypcoB uHGpOPMaAIHOHHO-
TeJIEKOMMYHUKAINUOHHOM ceTn « AHTepHeT», He0OXO0AUMBIX /IJIsl OCBOCHHUSA Y4eOHOI0 NpeaMeTa
MaTteMaTHKa

JIutiensnonHoe mporpammuoe odecnedenne: Microsoft Office Word 2013/2007 Microsoft Office Excel
2013/2007 Microsoft Office Power Point 2013/2007

HNHTepHeT- pecypcesl:
1.I1lepeueHs MUGPOBHIX (3JIECKTPOHHBIX ) OMOIHOTEK:

-bubnuorexa OP PROFo6pa3zoBanue https://profspo.ru/
-D71eKTpOHHO-00pa3oBaTenbHas cucreMa FOpaiT https://urait.ru/

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

- HOb — HaunonanbHas snekTpoHHas 6ubnnoreka https://rusneb.ru/
2.KoncynprantlLntoc https://www.consultant.ru/

3.0¢unmanehsiii caiitt OO0 «MHboypok» https://infourok.ru/

4. Caiit OTKpBITBIN KOJUIeK. MaTemarnka http://www.mathematics.ru

4.4. OcodeHHOCTH peasM3alnuu y4eOHOro npeamera MaremaTuka 1ist 00y4aommuxcst
U3 YHUCJA HHBAJM/I0B U JIHI C OTPAHHYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

[Tpu 0OyuyeHUH IUI] C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 37I0POBbs, PEAYyCMaTpUBAETCA
WH/IMBUYaIbHBIA rpaduK 00yUYeHHUS.

WuBanuapl W JuIa C OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI  00€CIEUEHBI
MEYaTHBIMU U 3JIEKTPOHHBIMU 00pa30BaTENbHBIMH pecypcaMu B (hopMmax, afanTUPOBAHHBIX K
OTPaHUYEHUSIM UX 3/I0POBBS.

Jliig ocyIiecTBIEHUS MPOLENYp TEKYLIEr0o KOHTPOJS YCIEBAEMOCTH U IIPOMEKYTOUHOMN
aTTecTaluu OOydaroluXcs, CO3AAa0TCs (POHIBI OLICHOYHBIX CPEJICTB, aJalTUPOBAHHBIC IS
VMHBAJIMIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbsl M IO3BOJISIFOIINE OLIEHUTh
JOCTHUKEHHE UMU 3aIlJTAaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTesIbHOM MporpaMMe pe3yibTaToB
o0yuyeHHs ¥ YpOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIICTCHUUH, 3asABICHHBIX B
o0pa3oBaTenbHOM Mporpamme.
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5 KOHTPOJIb W OLEHKA JOCTW)XKEHMIA
OCBOEHUS YYEBHOT'O IIPEJIMETA MATEMATHKA

PE3YJIbTATOB

Pe3ynbraTel 00yueHHs

O1ieHKa pe3yJIbTaToB
((opMBI M1 METOIBI)

JINMHHOCTHBIE PE3YJIbTATBI:

1) rpask1aHcKOro BOCIUTaHUs: C(HOPMUPOBAHHOCTD
rpaXKAaHCKOW MO3UIUHU 00YyYaloIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUHCKOr0 00111eCTBa, OCO3HAHNE
CBOMX KOHCTUTYIIMOHHBIX MTPaB U 003aHHOCTEH, yBaKeHHE
3aKOHa U MPABOINOPSIKA; IPUHATHE TPAAUIIMOHHBIX
HaI[MOHAJIbHBIX, 001€YEI0BEYECKUX TYMAHUCTUUECKUX U
JEMOKPaTUYECKUX

LIEHHOCTEN; TOTOBHOCTb IIPOTUBOCTOSITH UICOJIOTHH
HKCTpEMHU3Ma, HAITMOHAIN3MA, KCEHO(DOOHUH,
JUCKPUMMHALIMY 110 COLUANIBHBIM, PETUTMO3HBIM, PACOBBIM,
HaIlMOHAJILHBIM MTPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpECAX
Ipa)kAaHCKOTO 00I1IeCTBa, y4aCTBOBATh B CAMOYIIPaBJICHUH B
00111e00pa30BaTeIbHON OpraHn3alluy U ETCKO-IOHOILIECKUX
OpraHM3alysIX; yMEHHE B3aUMOJEHCTBOBATD C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX
(YHKIMSAMU 1 Ha3HAYEHHUEM; TOTOBHOCTb K TYMaHUTapHOM U
BOJIOHTEPCKOU JIEATENBHOCTH;

2) NaTpUOTHYECKOI0 BOCIIUTAHUS: OCO3HAHHE
c(hOpMUPOBAHHOCTH POCCUUCKON TPakTaHCKOM
UJECHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY Hapo.y,
YyBCTBa OTBETCTBEHHOCTH nepea PoauHoil, ropnoctu 3a
CBOM Kpaii, cBOXO PoayHy, CBOM SI3BIK U KYJIBTYPY, IIPOLILIOE
U HAaCTOsLIEe MHOIOHAIMOHAIBLHOrO Hapoaa Poceun;
LIEHHOCTHOE OTHOLICHHUE K TOCYAapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACIIEIUIO,

naMsATHUKaM, TpaAULMSIM HapoJ1oB Poccuu, 1OCTHKEHUAM
Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYE;
ujeitHast y0ex1€HHOCTb, TOTOBHOCTb K CITYKEHHIO U 3aIIUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €r0 CyIb0Y;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS: OCO3HAHUE
JyXOBHBIX LICHHOCTEH POCCUMCKOT0 HApOJa;
c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO
MIOBE/ICHHUS; CIIOCOOHOCTh OLIEHUBATH CUTYALIUIO U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh HA
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U [IEHHOCTH; OCO3HAHNE
JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJTUTEIISAM U (HJIN)
JPYTUM YJIEHaM CEMbH, CO3/IaHUI0 CEMbU HA OCHOBE
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OCO3HAHHOTO MPUHSATHS LIEHHOCTEW CEMENHOM KU3HU B
COOTBETCTBUU C TPaIULUIMHU HapoaoB Poccuu;

4) 5CTETUYECKOT0 BOCIIUTAHUS: 3CTETUYECKOE OTHOIICHHE K
MHUPY, BKITIOUYasi SCTETUKY ObITA, HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa M OOIIECTBEHHBIX OTHOIIICHHUI;
CIIOCOOHOCTH BOCTIpUHUMATD Pa3IU4HbIE BUbI HICKYCCTBA,
TpPaAUIIMU U TBOPYECTBO CBOETO U APYTHX HAPOJIOB,
OILyIIaTh SMOLIMOHAJILHOE BO3JEHCTBUE UCKYCCTBA;
yOEKICHHOCTh B 3HAUUMOCTH JJIsl TIMYHOCTHU U O0IIeCTBa
OTEUYECTBEHHOTO 1 MUPOBOI'O UCKYCCTBA,

STHUYECKUX KYJIBTYPHBIX TPAJULUNA U HAPOIHOTO
TBOPYECTBA; TOTOBHOCTH K CAMOBBIPAXKEHHUIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHHUE MPOSBISATH KaueCTBa
TBOPYECKOMN JTMYHOCTH;

5) duzmdeckoro BocnuTaHus: chOPMUPOBAHHOCTH
3JI0pOBOTO U 6€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIICHHUS K CBOEMY 3/I0pPOBbIO; MOTPEOHOCTH B
(hU3MYECKOM COBEPIICHCTBOBAHHH, 3aHITHUAX
CIIOPTUBHO-03/I0POBUTENILHOM AESTENbHOCTbIO; AaKTUBHOE
HEMPHUSITHE BPEIHBIX MPUBBIUEK U UHBIX (OPM MPUIUHEHUS
Bpena GpusnueckoMy u
TICUXUYECKOMY 3]I0POBBIO;

6) TpyA0BOTO BOCIIUTAHUSA: TOTOBHOCTb K TPY/Y, OCO3HAHHE
[EHHOCTU MacTepCTBa, TPY10J1t001e; TOTOBHOCTH K
AKTUBHOM JI€ATEIIbHOCTH TEXHOJIOTUYECKON U COLIMAIBHON
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATD,
IJITAHUPOBATh U CAMOCTOSITEIBLHO BBIMIOJHATH TAKYIO
NEeSTEIIbHOCTh; HHTEPEC K Pa3InIHBIM chepam
npodecCHOHATEHOM JIeATEIBHOCTH, YMEHHE COBEPIIAThH
OCO3HaHHBIN BbIOOp Oyay1iel npodeccuu U peaan30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE [JIaHbl; TOTOBHOCTh U
CIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHHIO Ha
NPOTSKEHUH BCEH JKU3HU;

7) PKOJIOTUYECKOTO BOCTIUTAHUS: CHOPMUPOBAHHOCTH
3KOJIOTUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUS
COIMAIbHO-I)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHHE
MPUPOTHON U COIMATBLHOM Cpeibl, 0OCO3HAHUE II100aJTFHOTO
XapakTepa dKOJIOTHUECKUX MPoOJIeM; IIIaHUPOBAHUE U
OCYIIIECTBJICHHUE JEHCTBUI B OKPY>KAIOIIEH Cpeie Ha OCHOBE
3HAHUA Leaei

YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA; AKTUBHOE HETIPUATHE
JEUCTBUMN, IPUHOCALLUX BPE OKPYKAIOILIEH Cpelie; YMEHHUE
MIPOTHO3UPOBATH HEOIATOMPUATHBIE SKOIOTHUECKHE
MOCJIECTBUS TPEANIPUHUMAEMBIX JICUCTBUM,
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MPeIOTBpAIaTh UX; paCIIUPEHHUE OIBITA JeSITeIbHOCTH
9KOJIOTUYECKOI HAaIPaBICHHOCTH;

8) IIeHHOCTH HAayYHOT'O MO3HAHUSA: C(POPMUPOBAHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM MPAKTHKH,
OCHOBAaHHOTO Ha JIHAJIOre KyJIbTYp, CIOCOOCTBYIOMIETO
OCO3HaHHIO CBOETO MECTA B IOJIMKYJIBTYPHOM MHUPE;
COBEPUICHCTBOBAHHUE SI3BIKOBOI W UNTATEILCKON KYJIBTYPBI
KaK Cpe/ICTBa B3aMMO/ICHCTBHS MEXKIY JIFOAbMU U TO3HAHUS
MHPa; OCO3HAHHE LICHHOCTH HAYYHOH NesITeTbHOCTH,
TOTOBHOCTbH OCYIIECTBIIATH POCKTHYIO U
UCCIIEIOBATEIBCKYIO ICATENIbHOCTh MHANBUYATBHO U B
rpy1me.

METAIIPEJIMETHDLIE PE3YJIbTATDBI




B pe3syibraTe OCBOEHHS MPOrpaMMBbI II0 MaTeMaTuKe
Ha  ypOBHE OCHOBHOTO oOmero oOpa3oBaHusi y
oOydaromerocss OyayT CGHOPMUPOBAHBI MeETANpeaMETHBIE
Ppe3yJIbTAaTHI, XapaKTePH3YIOIIUeCs OBJIaJICHHEM
YHHUBCPCAJIbHBIMU IIO3HABATCIIbHBIMHU HeﬁCTBHﬂMH,
YHUBEPCAIbHBIMA ~ KOMMYHHKATUBHBIMU ~ JICUCTBHSAMH |
YHUBEPCATbHBIMU PEryIATUBHBIMUA JCUCTBHUSIMHU.
[To3HaBaTesbHBIC YHUBEPCATIbHBIC YICOHbBIC TCHCTBHS.

OBiaaaenne YHHUBepPCATbHBIMH
MO3HABATE/IbHBIMH IeHCTBUSIMH:

a) 0a30BbBIC JIOTHUECKHUE JICHCTBHS: CAMOCTOSTEILHO
(dbopmynHpoBaTh U aKTyaJIu3UpoBaTh npobiiemy,
paccMmaTpuBaTh ee BCECTOPOHHE; YCTaHABJINBATH
CYIIECTBEHHBIA TMPH3HAK WM OCHOBAaHHS JUIS CPaBHCHUS,
kraccupukanuu M 00O0OIICHHS;  ONPEACNATh  IEIH
JCATCIIBHOCTH, 3aj7aBaTh IapaMeTpbl M KPUTCPUHU HMX
JOCTUKEHHUS; BBISBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B
paccMaTpuBaeMbIX SBICHHSIX; BHOCHTH KOPPEKTUBHI B
NESTEIbHOCTh,  OICHUBATh COOTBETCTBHE  PE3YJIHTATOB
[EeJISIM, OILICGHUBAaTh PHUCKUA TIOCICICTBUN JIEATEIBHOCTH;
pa3BHBaTh  KPEAaTUBHOC MBINUICHHE TIPU  PEIICHUU
YKU3HEHHBIX TPO0JIEeM;
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6) 6a30Bble HCCIIEOBATENLCKUE JIEHCTBHS: BIa/ETh
HaBBIKAMHU  y4eOHO-MCCIIEIOBATENLCKOM M MPOEKTHOU
NesTeIbHOCTH,  HAaBBIKAMH  paspemeHuss  mpoliem;
CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB pElICHUs MPAaKTUYECKUX 3aJady, MPUMEHEHUIO
pa3NUYHBIX METOAOB IO3HAHMA; OBJIAJEHUE BUIAMHU
NESITeIbHOCTH IO IOJYyYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTalny, MNpeoOpa3soBaHUI0 M NPUMEHEHHIO B
Pa3INYHBIX YYEOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3JaHUU
yu4eOHbIX M  COLMAJbHBIX MPOEKTOB; (HOPMHUpPOBAHHE
HAay4yHOTO  TUIIA  MBIIUIEHUS,  BIaJACHUE  Hay4dHOU
TEPMHUHOJIOTHEH, KJIIOYEBBIMU MOHATUSAMU M METOJaMU;
CTaBUTh ® (GOPMYIUPOBATh COOCTBEHHBIC 3aJaud B
00pa30BaTEeNIbHON JESITEIbHOCTH U XKU3HEHHBIX CUTYalUsIX;
BBISIBIISATh IIPUYMHHO-CJIEICTBEHHbIE CBSI3U u
aKTyaJIM3UpOBaTh 3aJauy, BbIIBUTaTh TMIIOTE3Y €€ PELICHHUS,
HaxXOAWTb  apryMeHTbl Ul  JOKa3aTelIbCTBa  CBOMX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PELLECHUS;
aHAIM3MPOBATh IIOJYUYEHHBIE B XOJA€ pEIICHUs 3aJayu
pe3ynbTaThl, KPUTHUYECKH OLEHUBATh HX JOCTOBEPHOCTD,
MIPOrHO3UPOBaTh M3MEHEHHE B HOBBIX YCIIOBUSX; J1aBaTh
OLICHKY HOBBIM CHUTYyalusiIM, OLIEHUBATh MNPUOOPETEHHBIN
OIBIT; pa3paldaThIBaTh IUIAH PELICHHs MPOOIEMBI C yUYETOM
aHalu3a HMEIOIIMXCS MaTepUajbHbIX M HEMaTepUalIbHBIX
pecypcoB;  OCYLIECTBISATh  ILIEJICHANPABICHHBI  TOUCK
nepeHoca  CpeAcTB M CIOCOOOB  JeHcTBHA B
npoeCCHOHANBHYIO Cpelly; YMETh INEePEHOCHTb 3HAHUS B
IIO3HABATENBbHYIO U MIPAKTUYECKYIO obmactu
KU3HEIEATEIbHOCTH; YMETh WHTErpUpOBAaTh 3HAHUS U3
pa3HbIX MPEAMETHBIX 00JlacTeil; BBIIBUraTh HOBBIE HJIEH,
IpeularaTb OpUTMHAJIBHBIE MOJAXO/Abl U PELIEHUs; CTABUTh
npoOjaeMbl M 3aJaud, JAOMYCKAaIoUIMe albTepHATHBHbIC
pelIeHus;




B) pabota c¢ wuH(popMmalMel: BIaJeTh HaBBIKAMU
nojyyeHus HMHGOpMAIMM M3 HCTOYHUKOB DPA3HBIX THUIIOB,
CaMOCTOSITENIEHO OCYILECTBIIATH TIOUCK, aHam3,
CHUCTEMATH3allMI0O M WHTEPHpETalui0  WHPOpPMALUU
pa3MYHBIX BUAOB W (OPM TIPEACTABICHHUS; CO3aBaTh
TEKCTHl B Pa3IUYHBIX (opMaTax € yYEeTOM Ha3HAYCHUS
UHPOpPMALIMU W [EJIEBOM  ayJAWTOpWUH,  BBIOMpas
ONTUMAIILHYI0 (OpMYy TpPENCTaBICHUS ¥ BH3YaIH3allUH;
OLIEHUBATh JIOCTOBEPHOCTD, JJETUTUMHOCTb MH(OpMAINH, e
COOTBETCTBUE IMPABOBHIM U MOPATbHO-3TUUYECKUM HOPMaM;
UCIIOJIb30BATh CpezicTBa MH(POPMALIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHUU KOTHUTHBHBIX,
KOMMYHUKAaTHBHBIX M  OpPTaHU3allMOHHBIX  3a7ad ¢
cobmoieHneM  TpeOOBaHM ~ APrOHOMHKH,  TEXHUKH
0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus, MPABOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIMOHHOW OE30MacCHOCTH;
BJIaJICTh HAaBBIKAMU PACIO3HABAHUS M 3aLUTHI HH(OpPMALUH,
MH(POPMAIMOHHOM 0€30MacCHOCTH TUYHOCTH.

Osjagenne YHUBeEpCaJIbHbIMHU
KOMMYHHMKATHBHBIMHU Y4eOHBbIMHU 1eiCTBUSIMH:

a) OOIIEeHHE: OCYIIECTBISITh KOMMYHHKAIIUUA BO BCEX
chepax JKHM3HHU; pacro3HaBaTh HEBepOATbHBIE CpPEICTBA
oOlIeHusl, TOHMMAaTh 3HAYCHHWE COIMAIBHBIX 3HAKOB,
pacro3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CHTyallud W
cMr4aTh KOH(IJIUKTBI, BJIaJETh PAa3IMYHBIMH CIOCOOaMU
oOIIeHUs] M B3aUMOJCHUCTBUS; apTyMEHTUPOBAHHO BECTHU
JMaJor, yYMETh CMArYaTh KOH(QUIMKTHBIE CHUTYalluu;
pa3BEepHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C
WCTIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB;
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06) coBMecTHas JeATENbHOCTh: IOHUMAThb U
HCIIOJIB30BATh IIPEUMYIIECTBA KOMaH/THON 51
WUHIMBUAYAIBHOW pabOoThl; BHIOMpPATh TEMAaTHKY U METOMbI
COBMECTHBIX JEHCTBUII C y4eToM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)XJOr0 WICHA KOJUIEKTUBA;, IPUHUMATh
L€ COBMECTHOM [I€ATENIbHOCTH, OpraHU30BbIBATH U
KOOPJIMHUPOBATh JIEUCTBUS 10 €€ JOCTUKEHHUIO: COCTABIIATh
IaH JACHCTBUM, pacHpenessiTb pPOJM C y4eTOM MHEHHUI
YYaCTHHUKOB, 00CYXJaTh Pe3yJbTaThl COBMECTHOWU pPabOTHI;
OLICHUBAThb KAa4€CTBO CBOErO BKJIAJA U KaXIOI0 y4aCTHHUKA
KOMaHIbl B OOMmMHMN pe3yiabTaT 1o pa3paboTaHHBIM
KPUTEPUAM; IPeyIaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJIEU C
MIO3UIIMM  HOBWU3HBI, OPUIMHAJIBHOCTH, IPAKTUYECKOU
3HAYUMOCTH; KOOPAMHHUPOBATH U BBINOJHATH paboTy B
YCIIOBUSIX PeajbHOr0, BUPTYaIbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/JICICTBUS; OCYIIECTBIISATh MO3UTUBHOE
CTPATETUYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyalHsX,
MpOSIBIIATh ~ TBOPUECTBO M BOOOpaKeHUE, OBITh
VHUIMATUBHBIM.

OBi1aieHHe YHHBEPCAJbHBIMH PeryJsiTUBHbIMHU
Y4eOHBbIMH AelCTBUSIMU:

a) caMOOpraHu3alus: CaMOCTOSITEIBHO
OCYILECTBIISATh ITO3HABATENIBHYIO JEATEIbHOCTh, BBISBIISTH
npo0ieMbl, CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33141
B 00pa3oBaTeIbHON JEATENBHOCTH U KU3HEHHBIX CUTYAIINAX;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pEIIeHUs MpoOJIeMBbl C
y4ETOM UMEIOIINXCS pecypcos, COOCTBEHHBIX
BO3MOYKHOCTEM M IIPEANOYTCHUM; JaBaTh OLIEHKY HOBBIM
CUTyalUsIM; pacIIUpsATh pPAMKH Y4YeOHOro IpenMera Ha
OCHOBE JIMYHBIX PEIOYTEHHI; AeaTh OCO3HAHHBIN BBIOOP,
apryMeHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILCHUE;
OLICHUBATh  NPUOOPETEHHBI  OMBIT,  CIOCOOCTBOBATh
(hOpMUPOBAHMIO U TPOSBICHUIO IMIUPOKOH OHPYAUIMH B
pasHbIX 007acTAX 3HAHWUH, MOCTOSHHO IOBBIIIATH CBOU
00pa3oBaTeNbHBINA U KYJIbTYPHBIA YPOBEHB;

0) CaMOKOHTPOJIb: 1aBaTh OLIEHKY HOBBIM CHTYAaIIHsIM,
BHOCUTb  KOPPEKTHUBBI B  J€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE pE3YyJbTAaTOB ILEJSIM; BIAJETh HABBIKAMH
M03HABATEIbHON pPeQUIeKCUN KaK OCO3HAaHUS COBEPILAEMBIX
JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHU; UCTONB30BATh MPUEMBI PehICKCUH ISl OLIEHKU
CUTYyalll{, BEIOOpA BEPHOT'O PELICHUS; YMEThb OICHUBATh
PUCKM U CBOEBPEMEHHO
IIPUHUMATD PEILICHUS 110 UX CHUKEHUIO;




B) SMOLIMOHAILHBIN HUHTCIJICKT, npe;[nonaralonmﬁ

c(OpPMHPOBAHHOCTB! CaMOCO3HaHUS, BKJTIOYAIOILIETO
CHOCOOHOCTh TMOHMMATh CBOE SMOILMOHAJIBHOE COCTOSHHE,
coOCTBEHHOM
YBEPEHHbBIM B  cebe;

CaMOKOHTPOJIb,

BUICTH HaIllpaBJICHHUA

cdepsl,
CaMOpETYJIMPOBAHMS,  BKIIOYAIOIIETO
yMEHHE MPUHHMAaTh OTBETCTBEHHOCTh 3a CBOE ITOBEJCHUE,

pa3BUTHUS

SMOIIMOHAILHOU OBITH

CIIOCOOHOCTD aJlalITUPOBATLCA K
U3MCHCHUAM HW TIIPOSABIATH T I/I6KOCTB, OBITh OTKPBITBIM

BKJIIOYAIOIIEH

OMOIIMOHAJIbHBIM

HOBOMY; BHYTPEHHEHN MOTHUBALUH,
CTPEMIICHHE K JOCTWKCHMIO LIEJIM M YCIEXY, ONTHUMM3M,
VMHULAATUBHOCTh, YMEHHME IEHCTBOBATh, MCXOAS M3 CBOUX

BO3MOXKHOCTEH; OSMIIATUM, BKIIOYAIOIMIEH CIOCOOHOCTh

IIOHUMAaTb 3MOLMOHAJIBHOC COCTOSHHUC APYTHX, YUYUTHIBATH
€To IIpHu OCYHECTBJICHUHN KOMMYHUKAIIWH, CIIOCOOHOCTE K
COYYBCTBUIO U COIICPCIKUBAHUIO, COLUAJIBHBIX HABBIKOB,
BKJIHOYArOInx CIIOCOOHOCTH BBICTpanBaTb OTHOHICHUA C
ApyrumMun JirOJibMU, 3360TI/ITLC$I, NpOABJIATH HHTCPEC U

paspemats KOHQIHKTHL;

r) npyHATHME cebsa n Apyrux niogen: npuHuMaTs cebs, NoHnmas
CBOW HeJoCTaTKU W AOCTOUHCTBA; NPUHUMATbL MOTUBLI U
aprymeHTbl ApYyrux niogen npy aHanuse pesynbTaTtos
AeATenbHOCTY; NPU3HaBaTb CBOE NPaBo M NpaBo ApYrux noaen
Ha owwnbku; pa3BuBaTb CNOCOOHOCTbL NOHUMATb MUP C NO3MLNK
Apyroro yenoseka

MNPEAMETHBIE PE3VJIbTATBI

1) BIajieHWe METOIaMH JI0KA3aTeILCTB, AITOPUTMAMU
pelIeHus 3a/1a4; yMeHne GopMyITupOBaTh ONPEeIICHNUs,
AKCUOMBI U TCOPEMBI, IPUMCHATH UX, IPOBOANTH
JOKa3aTeNbHBIE PACCYKICHUS B X0JI€ PEIICHHUS 3a1a4;
YMEHHE OIIEPUPOBATH OHATHSIMH: ONIPEICIICHHE, aKCHOMA,
TeopeMa, CIEJICTBUE, CBOMCTBO, MPU3HAK, I0KA3aTEILCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKU; yMEHHE (POPMYIHUPOBATH
o0paTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, TPUBOIUTH
NIPUMEPBI U KOHTPIPUMEPBI, UCII0JIB30BATh METOJ
MaTeMaTH4eCKOW MHAYKIUU; TPOBOAUTH JOKa3aTEIbHbBIE
PacCyxACHUA IPU pCHICHUH 3a/1a4, OLICHUBATH JIOTHYCCKYIO
MIPaBIWIBHOCTH PACCYKICHHIA;

2) yMeHHE OIIepUpOBaATh NOHATUSAMU: CTETIEHb YUCIIA,
CTETEeHb C LIEIbIM IMOKa3aTelieM, KOPeHb HaTypaIbHON
CTCTICHH, CTCTICHb C PAIIMOHAIBHBIM ITOKA3aTeJIeM, CTCIICHb C
NEHCTBUTENBHBIM (BELICCTBEHHBIM) MIOKA3aTelNEM,
HOFapI/I(I)M quciia, YMCHUC BBIIIOJHATD BBIYUCIICHUC
3HAYEHUH U MPeoOpPa30BaHUsI BEIPAKEHHM CO CTETICHSIMU U
norapupmMamu, mpeodpa3oBaHus APOOHO-PAITTOHATBHBIX
BBIPAXEHHI; ) YMEHHE CBOOOHO ONIEPUPOBATH MOHATUSIMHU:
norapudm guciia, CHHyC, KOCHHYC ¥ TAHT'CHC
IIPOU3BOJILHOI'0 YMCJIA,

Habmonenue u OLICHKa
pe3yJIbTaTOB paboTsl Ha
MPaKTUYECKUX 3aHATHUSX;
IIpoOBEpKa pe3yJIbTaToB
CaMOCTOSITEJIbHON paboTHI;
OLIEHKA YPOBHS 3HAHUN
CTYJECHTOB Ha
KOHTPOJIbHO-YUCTHOM 3aHATHHU,
KOHTpOJIbHAasE ~ paboTra 1O
pazneny
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3) yMeHHe ONepHpoBaTh TMOHATHSIMU: PpALUOHAIbHBIE,
UppalrOHAIBHBIE, NOKa3aTeJbHbIE, CTETICHHBIE,
JorapupMHUUECKUe, TPUTOHOMETPHUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CHCTEMBI;

4)  yMeHue  omepupoBaTh  MOHATUSAMHU:  (QyHKUHSA,
HempepbiBHAs (PYHKIMS, TMPOU3BOJHAS, TIEPBOOOpa3HAas,
OIIpeIeIEHHBI MHTErpajl; yMEHUE HaXOIUTh MPOU3BOJHbBIE
JIEMEHTApHBIX  (DYHKIMHA,  HCHONB3ys  CHpaBOYHBIE
MaTepHalibl; UCCIEe0BaTh B MPOCTEUIINX CIIydasix (QyHKIUU
Ha MOHOTOHHOCTb, HaXOAWTh HauOOJbIINE U HAHMMEHBIINE
3Ha4eHUs1 (YHKIMA; CTPOUTHh TpadUKd MHOTOUIEHOB C
UCITIOJI30BaHUEM ammapara MaTeMaTH4YeCKOTO aHau3a;
NPUMEHSATh TPOU3BOAHYIO TIPH pEIIEHWH 3aJad  Ha
JIBYDKEHUE; PellaTh NPaKTUKO-OPUEHTUPOBAHHbBIE 33aaul Ha
HauOoJIbIINEe M HAUMEHbLIME 3HAYEHUS, HAa HAaXOXKACHUE
IYTH, CKOPOCTM U YCKOpPEHMs; YMEHHE HCIOJIb30BaTh
cBoiicTBa M rpaduku (QYyHKIHMHA JUIsl pElIeHUs ypaBHEHHI,
HEpaBEHCTB W 3ajady C [apaMeTpamMu; H300pakaTh Ha
KOOPAVHATHOU IIJIOCKOCTH MHOXXECTBa peuieHuin
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

5) yMeHue omnepupoBaTh MOHATHUSAMHU: paIOHAIbHAS
GbyHKIMS, ToKa3aTenbHas (QYHKUMS, cTeneHHas (QyHKIuS,
norapupmMuIecKas byHKIHS, TPUTOHOMETPUIECKHE
¢bysknumM, oOpaTHbie (YHKIUH, YMEHHE CTPOUTH TpaduKu
U3yUYEHHBIX (PYHKIUI, HCIIOIB30BATh rpauKU IPU U3YUEHUU
MPOIIECCOB M 3aBUCHUMOCTEH, IIPU PEIICHUH 3a/1a4 U3 APYTHX
y4eOHBIX MPEIMETOB U 33/1a4 U3 peallbHON JKU3HU; BHIPAXKATh
(hopMyIamMu 3aBUCUMOCTH MEX/y BEJTMYHMHAMM,

6) yMeHue peliath TEKCTOBbIE 33J]aul pa3HbIX TUIIOB (B TOM
Yrciie Ha MPOICHTHI, A0 W YacTH, Ha JBIKCHHE, padoTy,
CTOMMOCTb TOBapoOB U YCIYI, HaJOIH, 3aJjaud U3 001acTu
yOpaBJIE€HUS JIMYHBIMM M CEMEHHBIMH  (UHAHCAMM);
COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEpPaBEHCTBA M MX
CHCTEMBI II0 YCJIOBHIO 3aJaud, HCCIEI0BaTh IOJy4YEeHHOE
pelIeHe U OLEHUBATh PABOINO0I00HOCTh PE3yJIbTaTOB;

7)  yMeHuHEe  OmepupoBaThb  IMOHATUSAMHU:  Cpe/IHEe
apupMeTHuecKoe, MenuaHa, HauOOJbIIe W HAUMEHbBIIEE
3HA4YCHHUs, pa3Max, JWUCIEPCHUs, CTaHIAPTHOE OTKIIOHEHUE
YHCIIOBOTO HaOOpa; YMEHHE W3BIEKATh, HHTEPIPETUPOBATH
uH(OpMaIMIo, TPEACTABICHHYIO B  TaOJMIAaxX, Ha
uarpaMmax, rpaukax, OTpakarollyr CBOMCTBA pealbHbIX
IpOLIECCOB U SBJCHUHN; NPEACTaBIATh HHPOPMALUIO C
MOMOIIbI0  TabMUI] W JAUarpamm; HCCIIeI0BATh




CTAaTHCTUYECKUE JAaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPE/CTB;

8) ymeHue onepupoBaTh MOHATHUSMU: CIyYaWHBIM OMBIT U
ClIy4yailHO€ COOBITHE, BEPOSITHOCTH CIIYYaWHOTO COOBITHS;
YMEHHE BBIYHCISATE BEPOSTHOCTh C  HCIIOJIB30BAaHHEM
rpaduyecKkux MeTO/I0B; MPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXEHUSI BEPOATHOCTEH, KOMOMHATOpHBbIE (aKTBl U
(dbopMynbl TIpU pENICHUH 3a/1ay; OLIEHWBATh BEPOSITHOCTH
peabHbIX  COOBITHI; 3HAKOMCTBO CO  CIy4YailHBIMHU
BETUYMHAMU; YMEHHE TMPUBOJAUTH IMPUMEPHI MPOSBICHUS
3aKoHa OOJIBIIMX YHCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;

9) ymeHue omnepupoBaTh MOHATUSAMHU: TO4YKa, HpsMas,
IJIOCKOCT, MIPOCTPAHCTBO, JIByTpaHHbIN yToJI,
CKpEIIMBAOIINECS npsiMble, napayieIbHOCTb u
NEPIECHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEH, YTroJl MEXKIY
IPSIMBIMH, YTOJI MEX]TY MPSMOU U TNIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PAacCTOSHUE OT TOYKM JIO IIJIOCKOCTH,
paccTosiHUE  MEXIy NpSIMBIMH, PACCTOSHUE  MEXKIY
IUTOCKOCTSIMH; YMEHHE HCIIOJB30BaTh MPHU PEHICHUH 3a/1ad
M3YYCHHBIE (AKTBI W TEOPEMBl ITUTAHUMETPHH, YMCHHE
OILIEHUBATh Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

10) ymeHue omnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK,
CeYeHHe MHOTOTpaHHHKa, KYO,

napasuieNienurne 1, mpu3Ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpallleHus, UIUHAP, KOHYC, map, chepa,
cedeHus (GUrypsl BpalleHUs, TUIOCKOCTh, KacaroIascs
cdepsl, HUINHIPA, KOHYCAa, IUIO0IIA/lh TOBEPXHOCTH
NUPaMUJIBL, IPU3MBI, KOHYCA, IIFITUH/IPA, IO ChEepHI,
00BeM Ky0a, IPSIMOYTOJILHOTO Tapaiesienuie/a,
MTAPAMHUJIBI, TPU3MBI, IWIHH]IPA, KOHYCa, IIIapa; YMEHHE
n300paxkaTh MHOTOI'PaHHUKU U TIOBEPXHOCTH BPALEHUS, UX
CEYEHHUS OT PYKH, C TOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
ANEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PAaCIO3HABATH NMPaBUIIHHBIC
MHOTOT'PaHHHUKH; YMEHHE CBOOOTHO OIIEPUPOBATH
NOHATHSMHU: JIBI)KEHUE, TapalIeIbHBINA IepeHoc,
CUMMETpPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT,
npeoOpaszoBaHue MoA00us, T0T00HBIE (PUTYPHI; YMEHUE
pacrno3HaBaTh paBHbIE U 10/I00HbIE (DUTYPBI, B TOM YHCIIE B
IpUpoJIe, HICKYCCTBE, apXUTEKTYpe; YMEHHUE UCIIOIB30BaTh
reOMEeTPUUYECKHUE OTHOIICHUS, HAaXOAUTh FT€OMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJI, IJIOMAadb, 00beM) MPH PELIICHUN
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U U3 PEATLHOM
KU3HU;
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11) ymeHnue onepupoBaTh NOHATHSIMU: IBUKEHHUE B
MIPOCTPAHCTBE, MOAOOHBIE (PUTYPHI B IPOCTPAHCTBE;
HCIIOJIB30BaTh OTHOIICHKE TUIOLIACH TOBEPXHOCTEN U
00BEMOB IOAOOHBIX (DUTYp TIPU PEIICHUH 3a/1aY;

12) yMeHue BBIYUCISITh TE€OMETPUUECKHE BETUUYHUHBI (JJTMHA,
yroJ1, JI0ab, 00beM, IUIOIAAb TOBEPXHOCTH), UCTIONb3YS
U3y4eHHbIE (POPMYJIBI U METOABI;

13) ymeHue onepupoBaTh HOHATUAMMU: IPSIMOYTOJIbHAS
CUCTEMA KOOPJIMHAT, KOOPIAUHATBI TOUKH, BEKTOD,
KOOpJMHAThI BEKTOpA, CKaJISIPHOE IPOU3BEAECHUE, YTOI
MEX/1y BEKTOpaMHU, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOPA Ha YMCJI0; HAXOIUTh C IOMOIIBIO U3YYEHHbIX
(hopMyJ1 KOOpUHATHI CEPEUHBI OTPE3KA, PACCTOSTHUE
MEXy ABYMs TOUYKAMU;

14) ymeHwue BEIOMPATH MOIXOANTNN U3YyUEHHBINH METO/T IS
peleHus 3aa4u, paclio3HaBaTh MaTeMaTuyeckue hakThl U
MaTeMaTHYeCKUe MOJEIH B IPUPOHBIX U OOIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPDI
MaTEeMAaTUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM
MaTE€MaTHYECKOW HayKH;

15) ymeHue onepupoBaTh MOHATHUSIMHU: MHOXKECTBO,
MOJIMHOKECTBO, OIEpaIlMK HaJl MHOXKECTBaMH; YMEHUE
HCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juis
OINMCAHUs PEAJIbHBIX NIPOLIECCOB U SBICHUH IIPU PEILICHUN
3aja4, B TOM YHUCIIe U3 IPYTUX y4eOHBIX IPEIMETOB;

16) ymeHue onepupoBaTh NOHIATUAMU: HATYpPAIbHOE
YUCII0, IEJI0€ YUCIIO0, OCTATOK M0 MOAYJII0, PAalMOHAIBHOE
YHCJIO0, UPPALIMOHAIBHOE YUCIIO, MHOYKECTBA HATYpaJIbHBIX,
LEJIBIX, PALIMOHAIIBHBIX, JEHCTBUTEIBHBIX YNCET; YMEHUE
WCIOJIb30BATh MPU3HAKH JETUMOCTH, HAUMEHBIINH 0OLTHi
JIeTUTeb U HauMEeHblIee o0111ee KpaTHOE, allrOPUTM
EBxnuna npu pemeHny 3a1a4; 3HaKOMCTBO € Pa3JIMYHBIMU
MTO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;

17) ymeHue onepupoBaTh HOHATUSMU: TOKIECTBO,
TOKJIECTBEHHOE ITPe00pa3oBaHNe, ypaBHEHNE, HEPABEHCTBO,
CHUCTEMa YPaBHEHUH U HEPABEHCTB, PABHOCHJIBHOCTh
YPaBHEHHUI, HEPABEHCTB U CUCTEM, PALIMOHAJIBHEIC,
UppalyOHaJIbHbIE, I0KA3aTEIbHbIC, CTCIICHHBIE,
JorapupmMuIEcKue, TPUrOHOMETPHUUECKUE YPABHEHUS,
HEpABEHCTBA U CUCTEMBI; YMEHHE PEILIaTh YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C ITIOMOILBIO PA3IMYHBIX [IPUEMOB;
penaTh ypaBHEHHUs, HEPABEHCTBA U CUCTEMBI C IaPAMETPOM;
IIPUMEHATH YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS
pelIeHNs MaTEMATUYECKUX 3a/1a4 U 3a1a49 U3 Pa3IMYHbIX
obJacTeil HAyKH U peajJbHOH KU3HH,




18) ymeHue cBOOOJHO ONIEPUPOBATH MOHATUAMU:
MOCTIeIOBATEIBHOCTb, apu(hMETHUECKAS IIPOTPECCHS,
reoMeTpuUecKas Iporpeccusi, 06CKOHEYHO yObIBAIOIIAs
reOMETPUYECKasi IIPOTPECCHsl; YMEHHE 3a]1aBaTh
M0CTIeI0BATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO

PEKYPPEHTHBIX (hopMyII.
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paboueii nporpaMMbl yueOHOro npeamera MaremaTuka

JIMCT AKTYAJIM3ALIUA

/o

Haumenosanue
snmemenTa OII,
pasnena, myHKTa

IIyHKT B ipeapIayLen
penaKkuumn

Hy'HKT C BHCCCHHBIMUA
N3MCHCHHUAMU

PexBu3uThI
3acemaHus,
YTBEPAUBLIETO
BHECEHUE
N3MCHECHHUHN
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