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1 MMACIIOPT PABOYEN TPOI'PAMMBI YYEBHOI'O ITPEJIMETA
MATEMATHUKA

11  Ob6aacTtb npuMeHeHHs MPOrPaMMBbI

Peanuzanus cpennero obmiero oOpasoBanus B mpenenax OIl CIIO mo mporpamme
MOATOTOBKM  CIICIMAJIUCTOB CpelHero 3BeHa 1o crneruanbHoctn 11.02.17 paszpaboTtka
AJNIEKTPOHHBIX CUCTEM M yCTpoucTB B cooTBeTcTBUU ¢ @®I'OC CIIO no cnenuansuoctu 11.02.17
¢ yuerom TtpeboBanuii ®I'OC cpemnero obmero obpazoBaHus, yTBepxiaeHHOTO I[Ipukazom
Muno6pHayku Poccum ot 17.05.2012r. Ne 413(B pen. mpuka3zoB MwunHOOpHayku Poccum ot
27.12.2023 Nel028 wu denepanbHOli oOpa3oBatenbHOM mnporpammbl CIIO, yTBepkaeHHOM
npuka3zoM MunoOpnayku Poccun ot 18.05.2023 Ne371.

1.2  Oo6mas xapakTepucTHKa yueOHOro npeamMera MaremaTuka

MaremaTuka CIyXUT ONOPHBIM MPEIAMETOM MJIS U3YyYEHMs] CMEXHBIX TUCLMIUIMH, a B
YKU3HH TIOCJIE IIKOJIBI peaJbHONH HE0OXOAMMOCTBIO CTAaHOBHUTCS HETIPEPHIBHOE 00pa30BaHHE, UTO
TpeOyeT TMONHOIEHHOW 0a30BOM 00IIe00pa30BaTEIIbHON TIOJATOTOBKHA, B TOM 4YHCIE U
MaTeMaTHYeCKOM. DTO OOYCIIOBJIEHO TeM, YTO B HAUIM JAHMU PACTET UYUCIO CHEIHATIbHOCTEH,
CBSI3aHHBIX C HEIMOCPEICTBCHHBIM NPUMEHEHHEM MaTeMaTWKH: W B cepe SKOHOMHUKH, U B
Ou3Hece, M1 B TEXHOJIOTMYECKUX OOJIACTSX, U Jake B r'yMaHHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJarommxcsi, JUIsi KOTOPBIX MaTeMaThKa CTaHOBUTCS 3HAYMMBIM IIPEIMETOM,
CYIIECTBEHHO PaCIIUpPsIETCS.

[IpakTryeckas MoJe3HOCTh MAaTEMATHKH O0YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SBIISIOTCS
(byHaaMeHTallbHbIE CTPYKTYphl HAIllero MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJINYECTBEHHbBIE
OTHOIIEHHSI OT MPOCTEUIINX, YCBAaHMBAEMBIX B HEMOCPEACTBEHHOM OIBITE, 1O TOCTATOYHO
CJIO’KHBIX, HEOOXOIUMBIX JJISl Pa3BUTHUS HAYUHBIX U TEXHOJOTMUECKUX HJeH. be3 KOHKpeTHbIX
MaTeMaTHYECKUX 3HAHWW 3aTPYAHEHO TMOHUMAHWE MPHUHIUIIOB YCTPOWCTBA M HWCIOJIB30BAHUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HMHTEpIpeTalus Ppa3HOOOpa3HOW COLMAIBHOM,
HYKOHOMHYECKOW, MOTUTHYECKOH HWH(pOpMaIu, ManodPPeKTHBHA IMOBCEIHEBHAS MPAaKTUYECKast
JesaTenbHOCTh. KakoMy 4erIoBeKY B CBOEH JKU3HU MPUXOJUTCS BBIIOJIHATH JOCTaTOYHO
CIIO)KHBIE pacu€Thl W COCTaBIATh HECIOXKHBIE AITOPUTMBI, HAXOIUTHh HYXHBIE (QOPMYIBI U
OPUMEHSTH UX, BIaJETh MPAKTUYECKUMHU IPUEMaMH T€OMETPHUUECKUX U3MEPEHUI U TOCTPOSHUIH,
yuTaTh WH()OPMAIMIO, MPEJCTABICHHYI0 B BHIYy TaONHWIl, IUarpaMM M TrpaduKoOB, XUTHh B
YCIOBUSAX HEONpPENEeNEHHOCTH M IMOHMMAaTh BEPOSTHOCTHBIM XapakTep CIy4alHBIX COOBITHI.
OnHOBpEeMEHHO C pacUIMpeHueM cep NPUMEHEHUs] MaTEMaTUKU B COBPEMEHHOM OOIIECTBE BCE
Oosee BaXHBIM CTAaHOBUTCS MAaTEeMATHUYECKUH CTWIb MBIIJICHUS, TPOSBIAIOLIMNACA B
OTIpeNIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiiecce n3y4eHus MaTeMaTHKH B apceHall MPUEMOB U
METO/IOB MBIIIJIEHHUS YEIOBEKa €CTECTBEHHBIM 00pa3oM BKIJIIOYAOTCS MHIYKLHUS U JAEAYyKLHS,
00o0mIeHne W KOHKPETH3allsi, aHaIW3 M CHHTE3, KiacCHu(UKamuss W CHCTeMaTH3allus,
abctparupoBaHue M aHanorus. OOBEKThl MaTeMaTHUECKUX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (HopMynupoBaTh, OOOCHOBBIBaTh M JIOKA3bIBaTh CYKICHHS, TEM CaMbIM pPa3BHBAIOT
JIOTHYECKOE MBIIUICHHe. MareMaThke NpPHHAIISKUT Beaymas poiab B (GopMupoBaHUH
ITOPUTMUYECKON KOMITOHEHTH! MBIIIJICHUS U BOCIIMTaHUM YMEHUHN JEeHCTBOBATH 1O 3a/laHHBIM
QITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATh HOBBIE. B mporecce pernieHus
3aJ1a4 — OCHOBHOM yueOHOH /eATeIbHOCTH Ha YpOKaX MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKas U
NPUKIAJHAs CTOPOHBI MbInuteHUs. OOydeHHe MaTeMmaThke TaéT BO3MOXKHOCTh DPa3BUBATh Y
00y4aromuxcsi TOYHYI0, PalMOHATIBHYIO U HH()OPMATUBHYIO pedb, YMEHUE OTOHMpaTh Haubosee
TIOJIXO/ISAIINE SI3BIKOBBIE, CHMBOJIHUYECKHE, TpaQHUECKUe CPEICTBA ISl BBIPAKCHHS CYXKICHUH U
HarJSIIHOTO  MX  TpezacTaBieHus. HeoOXoJMMbIM  KOMIOHEHTOM OOLIed  KyJIbTypsl B
COBPEMEHHOM  TOJKOBAaHWW SIBIISIETCST  oOIee 3HAKOMCTBO C  METOJAaMH  TO3HAHUS
NECTBUTENIHOCTH, TPEJICTaBIEHUE O MpeaIMeTe W METOJe MaTeMaTHKH, €ro OTIMYUS OT



METOJIOB €CTECTBEHHBIX U TYMaHUTApHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUSI MaTeMAaTUKH JIJIs
pelIeHusT Hay4YHbIX M TPUKIAJHBIX 3a1ad. TakuM o0pa3oMm, mMareMaTHyeckoe OoOpa3oBaHME
BHOCHT CBOM BKJaJ B (opMUpOBaHHME OOIIEH KyabTyphl ueioBeka. M3ydueHue MaTemMaTHKU
CIOCOOCTBYET ACTETUYECKOMY BOCHUTAHMIO YEJIOBEKA, IMOHMMAHHUIO KpacoTbhl U U3SIIECTBA
MaTeMaTUYECKUX PAacCyKICHUH, BOCHPUATHUIO TEOMETPUUYECKHX (OpPM, YCBOCHHUIO HUJIEU
CUMMETPUH.

1.3 Heau u3yyenus yuedHoro npeamera MaremaTuka

[IpuopuTeTHBIMM  LEISIMH  OOYYEeHHST MaTeMaTUKe SABISIOTCS:  (OPMHUpPOBAHUE
LEHTPAJIbHBIX MaTeMaTHYECKUX IOHATHH (YUCllOo, BEIUYMHA, TIeoMeTpuueckas ¢Qurypa,
NepEeMEeHHas1, BEPOSTHOCTbD, (DYHKIIHS), 00ECTIEYMBAIOIINX IPEEMCTBEHHOCTh M NEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro o0Opa3oBaHUs 0Oy4aIOLIMXCs; MOABEICHHE 00yUYaroIuXCcs Ha JOCTYITHOM /st
HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MAaTE€MaTUKH M OKPYXKaloLero MHpa, NOHMMaHUE
MaTeMaTHKU KaK YacTH OOLIeH KyJabTypbl 4YeJIOBEYECTBA; pPa3sBUTHE WHTEIIEKTYaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEM O00ydYaromuxcs, 03HaBaTEIbHON aKTUBHOCTH, MCCIIEN0BATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIUJICHUS, HHTEpeca K H3YYEHHIO MaTeMaTHKH; (HOpMUpOBaHHE
(yHKIIMOHAJIBHOW MaTeMaTH4YeCKOM TI'pPaMOTHOCTH: YMEHHUS paclo3HaBaTb MAaTEMaTHYECKHE
aCIeKThl B PEAJbHBIX XU3HEHHBIX CUTYaLUSAX U MPU M3YYEHUHU JPYIHX Y4EOHBIX MPEIMETOB,
IIPOSIBJICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, OpMYIUpPOBaTh UX HA S3BIKE MaTeMaTUKH U
CO37aBaTb MAaTEMaTU4YECKUE MOJENIN, IPUMEHATh OCBOCHHBIM MAaTeMaTH4eCKUHl ammapar Ijs
pemeHuss IpakTUKO-OPUEHTUPOBAHHBIX 337a4, MHTEPIPETUPOBATH M OLICHUBATH IOJYYCHHBIC
pe3y/bTaThl.

1.4  Mecro yuedHoro npeamera Maremaruka B crpykrype IIINCC3:

VYuebublii npeamer MaTtematuka sBISeTCS y4eOHBIM IPEIMETOM  00s3aTesIbHON
npeaMeTHoit o0mactu «Maremaruka u nHGpopmaruka» @I'OC cpexnero odmero oopa3oBaHusL.

B yuebnom mnane IIIICC3 yuebnslit npenmer YI1.04 ~ MaremaTHka BXOAUT B COCTaB
o0umx 001eo0pa3oBaTeNbHBIX YU4E€OHBIX MPEIMETOB, (QOPMHUPYEMBIX U3 00s3aTEIbHBIX
npeametHex obnacteit @I'OC cpeanero obmero odpazoBanus. [Ipu 3ToM u3yyeHue npeamera
NPeIyCMOTPEHO Ha NpOo(UIBLHOM YpOBHE W HAINPaBICHO HA JOCTHKEHHE JIMYHOCTHBIX W
METaNpeIMETHbIX pE3yJbTaTOB OOYyYEHHUS, BBINOJHEHHE TpPeOOBaHMM K MpeAMETHBIM
pe3yabTaTaM oOy4eHHs.



2 IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA
MATEMATHUKA

JIMUHOCTHBIE PE3YJIbTATHBI

B pesynpraTe M3ydyeHHs MaTeMAaTUKHM HA YPOBHE CpEJHEro oOuiero oOpa3oBaHUs Yy
oOyudatomerocst 0yayT chopMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) TpakImaHCKOTO  BOCHUTaHUSA: CPOPMUPOBAHHOCTH  TPAXKAAHCKOH  MO3HIIUU
oOyJaromierocsi Kak akTUBHOTO M OTBETCTBEHHOT'O 4JI€HA POCCUMCKOrO OOIIECTBA, OCO3HAHUE
CBOMX KOHCTUTYLIMOHHBIX MpaB M 00I3aHHOCTEH, yBa)KeHHE 3aKOHA U MPABONOPSIKA; MPUHATHE
TPaJAULMOHHBIX HAlIMOHAJIBHBIX, OOIIEYEIOBEYECKUX T'YMaHUCTUUYECKUX U IEMOKPATHYECKUX
[EHHOCTEH; TOTOBHOCTh MTPOTUBOCTOATH WICOJIOTHH IKCTPEMHU3MA, HAllMOHATIN3Ma, KceHopoouw,
JTUCKPUMHHAIIMH TI0 COLMATBHBIM, PEJTUTHO3HBIM, PACOBBIM, HAlIUOHAJILHBIM MPU3HAKAM;
FOTOBHOCTb BECTH COBMECTHYIO JIEATE€IIbHOCTh B HWHTEpecax TpaxkJIaHCKOTO 0O0IecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUHU B 00II€00pa30BaTEIHLHON OpraHU3alud U JIE€TCKO-FOHOIIECKUX
OpraHu3aIMsaX; YMEHHE B3aUMOJICHCTBOBATh C COIUAIbHBIMA UHCTUTYTAMHU B COOTBETCTBUHU C UX
GYHKIUSAME ¥ Ha3HAYEHUEM; TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) MaTpUOTUYECKOTO BOCIUTAHUSA: OCO3HaHHE COOPMHUPOBAHHOCTH POCCUUCKON
FPAKJAHCKOW HMACHTHUYHOCTH, MAaTPUOTH3MA, YBAXEHUS K CBOEMY Hapoay, 4YYyBCTBa
OTBETCTBEHHOCTH mnepen PoauHOM, ropaocTd 3a CBOM Kpail, CBOO PoauHy, CBOM SA3BIK U
KYJIbTypy, MpOILIOE M HACTOSIIEC MHOTOHAIIMOHAIBHOTO Hapojaa Poccuu; I1€HHOCTHOE
OTHOIIIEHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U MIPUPOTHOMY HACIIEIHIO,
NaMATHUKAM, TpaauliuaM HapoaoB Poccun, noctmxkenusiMm Poccum B Hayke, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSX U TPYJE; UACHHAs YOSKIECHHOCTh, TOTOBHOCTD K CITy)KEHHUIO | 3amuTe OTedecTna,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS: OCO3HAHUE TyXOBHBIX IIEHHOCTEH POCCUHCKOTO
Hapoza; cOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTMUECKOTO TOBEIEHUS; CIIOCOOHOCTh
OIIEHUBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYACh HAa MOpPAJIBbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH; OCO3HAaHUE JMYHOI'O BKJAJa B MOCTPOCHHE YCTONYHBOTO
OyIylIero; OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMTENSAM M (WJIH) IPYTUM YI€HAM CEMbH,
CO3JJaHMI0O CEMBH Ha OCHOBE OCO3HAHHOIO IIPUHATHS LEHHOCTEH CEMEWHOW KU3HH B
COOTBETCTBUU C TPAIULIUSIMHU Hapo 0B Poccuu;

4) 3CTETHYECKOTO0 BOCIUTAHUS: ICTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas ICTETUKY
ObITa, HAYYHOTO ¥ TEXHUYECKOT'O TBOPUYECTBA, CIIOPTA, TPY/Aa U OOIIECTBEHHBIX OTHOIICHHUIA;
CIIOCOOHOCTh BOCTIPUHUMATH Pa3IHYHbIE BHJBI HCKYCCTBA, TPAIUIIMM W TBOPUYECTBO CBOErO U
IPYTHMX HapoJOB, OMIYIIaTh OSMOIMOHAIFHOE BO3JCUCTBHE HWCKYCCTBA; YOEXKIEHHOCTh B
3HAUMMOCTH ISl TUYHOCTH U OOIIECTBA OTEYECTBEHHOTO 1 MUPOBOTO HCKYCCTBA,

ATHUYECKUX KYIbTYPHBIX TPATUIIUN U HAPOJHOTO TBOPUYECTBA; TOTOBHOCTh K CAMOBBIPAYKEHUIO B
Pa3HBIX BUJaX UCKYCCTBA, CTPEMIICHUE TIPOSBIISTH KAYECTBA TBOPUECKON JTUYHOCTH;

S) ¢usmueckoro BocmUTaHUSA: CHOPMHUPOBAHHOCTH 30POBOTO M 0O€30macHOTO 00pasa
KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO; TOTPEOHOCTh B (DU3UYECKOM
COBEPILIEHCTBOBAHUM, 3aHATHUSIX CIIOPTUBHO-03J0POBUTEIBHON JIE€SATEHOCTHIO; aKTHUBHOE
HENPUSTHE BPEIHBIX MPUBBIYCK U HHBIX (POPM MpUUMHEHHS Bpeaa PU3NIECKOMY U
MICUXUYECKOMY 3/10POBBIO;

6) TPyIOBOrO BOCIHMTAHHUS: TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH MacTepCTBa,
TPYIOIOOME; TOTOBHOCTh K AKTHUBHOM JIEATETBHOCTH TEXHOJOTHYECKOW W COIMAIIbHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHHUIIMMPOBATH, ITJIAHUPOBATH M CAMOCTOSITEIHHO BBITIOIHATH



TaKyl0 JESTENbHOCTh, MHTEpPEC K pa3IM4YHbIM cdepaM MpodecCHOHAIBHON eSTeNbHOCTH,
YMEHHUE COBEpINATh OCO3HAHHBIN BBIOOp OyayIueil mpodeccuu U peaqu30BbIBaTh COOCTBEHHBIE
JKU3HCHHBIC IUJIaHBI; TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOPA30BAHHIO HA
MPOTSYKEHUU BCEU KU3HU;

7) 9KOJOTMYECKOTO BOCHUTAHUA: COHOPMHPOBAHHOCTH JKOJOTHUYECKOW KYJIBTYPHI,
NOHUMAaHHE BIHMSHUS COLHAJIbHO-’KOHOMUYECKUX IIPOIECCOB HAa COCTOSIHHE HPUPOTHON |
COIIMAJIbHOM  Cpedbl, OCO3HAaHWE TJIOOANBHOIO  XapakTepa OJKOJOTHYECKUX Mpoliem;
IUTAHUPOBAHME U OCYILIECTBICHHUE ACHCTBUI B OKPYKAIOLICH Cpe/ie Ha OCHOBE 3HAHUS LIeNei
YCTOWYMBOTO Pa3BUTHs YEIOBEYECTBA; AKTUBHOE HEMPHATHE JCWCTBHHA, NMPHHOCAIINX BpPEX
OKpY’Kalollel cpesie; yMEeHUe MPOrHO3UPOBaTh HEOIArONPHUITHBIE YKOJIOTHUECKUE MOCTIEICTBUS
OpEANpPUHIMAEMBIX JCUCTBUH, TNpPEIOTBpAIllaTh HWX; PpACIHIMPEHHUE OINbITa JEATEIHOCTH
HKOJIOTUYECKOM HAIIPaBJICHHOCTH;

8)  1LIEHHOCTM  HAy4yHOro  IO3HAHUS: c(OPMHPOBAHHOCTH ~ MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH W OOIIECTBEHHOW MPAKTUKH,
OCHOBAaHHOTO Ha JUAJOre KYJbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MecTa B
HNOJHMKYJIBTYPHOM MHpE; COBEPUICHCTBOBAaHME SI3BIKOBOM M YHTATEIbCKOM KYJIbTYphl Kak
Cpe/CTBa B3aMMOJICHCTBUSI MEXKAY JIIOJbMH M TO3HAHUS MHUPA; OCO3HAHHE IIEHHOCTH HAyYHOU
JeSITeTbHOCTH, TOTOBHOCTH OCYIIECTBIISITH NMPOEKTHYIO M HCCIIEOBATENBCKYIO IEATEIbHOCTD
WH/IMBUIYAJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

B pesymnbraTe OCBOEHHS MPOrpaMMbl 10 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi y oOyyaromerocss OyayT chOpMHpOBaHBI MeETalpeIMETHBIE Ppe3yJIbTaThl,
XapaKTepU3YIOIMeCs  OBJIAJACHUEM  YHHBEPCAJIbHBIMU  ITO3HABATEIbHBIMU  JICHCTBUSIMH,
YHUBEPCAbHBIMH KOMMYHHMKATUBHBIMH JICHCTBUSIMA W YHUBEPCAJIBHBIMHU PETYJISTUBHBIMH
neiicrBusimu. [lo3HaBaTenbHbIE YHUBEPCATIbHBIE YUEOHBIE 1EHCTBHSL.

OBiajieHne YHMBEPCAJIbLHBIMHU MO3HABATEIbHBIMH J1€HCTBUSIMU:

a) 0a30BbIC JIOTHYECKUE JCHCTBHS: CAMOCTOSITEITLHO (POPMYITUPOBATH U aKTYATU3UPOBATH
npodiieMy, paccMaTpHBaTh €€ BCECTOPOHHE; YCTAHABIMBATH CYIIECTBEHHBIM TpPH3HAK WU
OCHOBAHUA I CpaBHCHI/ISI, KJ'IaCCI/I(bI/IKaIII/II/I nu O606HI€HI/I$[; OHpCI[CJ'IfITI) neian AeATCIbHOCTU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU UX JOCTUIKECHHUS, BBISIBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B PacCMaTPUBAEMBIX SIBJICHHSX; BHOCUTh KOPPEKTUBHI B IEATEIHHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yNbTaTOB IIENSAM, OIEHUBATh PHUCKU MOCIEACTBHI AESITENbHOCTH; pPa3BUBaTh KPEaTHBHOE
MBIIUICHUE TP PEIICHUHN KU3HEHHBIX MPOOIIeMm;

0) 0a30Bble  HCCIENOBATEIbCKUE  JCHCTBUA:  BIAJETh  HaBbIKAaMU  y4eOHO-
UCCIICIOBATEIILCKOH M TIPOSKTHOW  JEATCNIbHOCTH, HaBBIKAMH  pa3pemieHus  mpoosem;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOWCKY METOJIOB PEIICHUS MPAKTHUYCCKHUX
3ajaa4, HpI/IMeHeHI/IIO pa3J'H/I'-IHBIX METOAOB IIO3HAHUsA, OBJIAJACHHUEC BHAAMU JCATCIBHOCTHU IIO
MOJYYEHUI0O HOBOTO 3HAHHWS, €ro HWHTEpIpeTaly, MNpeoOpa3oBaHUI0 U MPHUMEHEHHUIO B
pa3IMYHBIX Y4YeOHBIX CHUTyallMsX, B TOM YHCIE MPU CO3JAHUU YYEOHBIX M COIHAIBHBIX
MPOEKTOB; (HOPMHUPOBAHHE HAYYHOTO THIIA MBIIIJICHUS, BJIaJeHUE HAYYHOW TEPMHUHOJIOTHEH,
KITFOYEBBIMU TIOHSITUSMH ¥ METOJAaMHU; CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B
06pa3OBaTeHLHOﬁ HCATCIIBHOCTHU U )KU3HCHHBIX CI/ITyaHI/IﬂX; BBISIBJIIATH HpI/I‘—II/IHHO-CHe)ICTBeHHBIe
CBA3HU U aKTyaJ'II/ISI/IpOBaTB 3a,71aqy, BBIIBUT'aThb FI/IHOTe3y cC peHIeHI/Iﬂ, HaxXOOAUThb aprMeHTBI JJI
JIOKA3aTeIbCTBA CBOWX YTBEP)KICHWH, 3ajaBaTh IapaMeTpbl W KPUTCPUU  PEIICHUS;

AHAJIM3UPOBATH MMOJTYYCHHBIC B XOAC PCHICHUA 3ada4u PE3YJIbTAaThbl, KDUTHYCCKHU OLUCHHUBATH UX
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JIOCTOBEPHOCTb, MPOTHO3MPOBATH M3MEHEHHE B HOBBIX YCJIOBUAX; JaBaTh OLEHKY HOBBIM
CUTyallUsM, OLCHHBATh MPUOOPETEHHBIN OMBIT, pa3padarbiBaTh IUIAH PEIICHUS MPOOJIEMBI C
y4eTOM aHaJM3a HUMEIOMIMXCS MaTepUalbHBIX W HEMAaTepPHAJbHBIX PECYPCOB; OCYILECTBIISATH
IIeJICHANPABJICHHbIM IOUCK IEPEHOCa CPEACTB U CIOCOOOB NEHUCTBHS B NPO(ECCHOHANBbHYIO
cpedy; YyMeThb TIEpEHOCUTh 3HAaHMS B I[IO3HABATENBHYI0 M MPAKTHYECKYI0 001acTu
KHU3HEIEATEIIbHOCTH; YMETh HWHTETPUPOBAaTh 3HAHUSA M3 pa3HbIX IPEIMETHBIX O0JIaCTel;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIaraTh OPUTHHAIBHBIC TIOJXO/Ibl U PELLICHUS; CTaBUTh IIPOOJIEMBI U
3ajjauy, JOIMyCKAlOIUe aJlbTepPHATUBHbIEC PELICHHUS;

B) paboTa ¢ uH(oOpMaIueil: BIageTh HaBbIKaMU MOJy4eHHUsI MH()OpMaIMKM U3 KCTOUHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATH IOMCK, aHajiW3, CHCTEMAaTHU3aLUI0 U
MHTEpIpeTannio HHPOPMALUU pa3IMYHBIX BUIOB U (POPM HpPEICTABICHHUS; CO3/1aBaTh TEKCTHI B
pa3nuYHBIX (QopMarax ¢ y4eToM Ha3HA4YeHHs HH(OpMAIM M IENCBOW ayIUTOPHH, BBHIOHUpAs
ONTUMANIbHYI0  (QOpPMY TMpPEACTaBICHHS ¢ BH3yalIM3allUM; OICHHWBATh JOCTOBEPHOCTb,
JETUTUMHOCTb HMH(pOpMAlUH, €€ COOTBETCTBHE IPABOBBIM U MOPAIBbHO-3TUYECKUM HOpPMaM;
UCIOJIb30BaTh CpPeACTBa MH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOIMH B pPELICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3ALMOHHBIX 3a4a4 C COOIIOIeHuEM TpeOOoBaHUM
SPrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepex eHns, NMPaBOBbIX M ATHYECKUX
HOPM, HOPM HMH(OPMAIIMOHHON 0€301acHOCTH; BIIA/IETh HABBIKAMH PACIIO3HABAHUS W 3aAIIUTHI
uHpopManuu, HHHOPMAIIMOHHON 0€30IaCHOCTH JINYHOCTH.

OgiajieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMH Y4eOHBIMH 1€ CTBUAMU:

a) OOIeHHe: OCYIIECTBISATh KOMMYHHKAIIMM BO BCEX cdepax >KHM3HH; paCIO3HABAThH
HeBepOaJibHbIE CpesiCTBA OOILIEHMs, MOHMMATh 3HAUYEHHE COLMAJbHBIX 3HAKOB, PAaclO3HAaBaThb
OPEANOCHIIKM KOH(MIMKTHBIX CHUTyallMd M cMAryaTb KOHQUIMKTBI, BIAJETh pa3iIMYHBIMU
crioco0amu OOIIEHUsT M B3aMMOJEHCTBHS, apryMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMAr4aTh
KOH(UIMKTHBIE CUTYyalldd; pa3BEepPHYTO U JIOTMYHO U3JIaraTh CBOK TOYKY 3pEHHs C
UCIIOJIb30BaHUEM S3BIKOBBIX CPEJICTB;

0) COBMECTHas JESATEIbHOCTh: MOHUMAaTh M HUCIOJIH30BATh MPEUMYIIECTBA KOMAHIHON H
WH/IMBUIYAIbHOW pabOTHI; BHIOMpATh TEMAaTHKy M METOABI COBMECTHBIX JCWUCTBUI C y4eTOM
OOIIMX MHTEPECOB U BO3MOKHOCTEH KaXKJOT0 WIeHa KOJUIEKTHBA; MPUHUMATH LIEIM COBMECTHOU
NeSITeTbHOCTH, OPTaHN30BBIBATh U KOOPAMHUPOBATH JIEHCTBHSA 1O €€ JOCTHIKEHHIO: COCTaBIISThH
IUIaH JAEUCTBHUM, pacrpelensiTh poJid ¢ Y4eTOM MHEHHH YY4acTHMKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThl; OLIEHMBATh KayeCTBO CBOErO BKJIAJAa M KaKJOI0 yYaCTHHKAa KOMaHJbl B
o0mui pe3ynpTaT MO pa3pabOTaHHBIM KPUTEPHSIM; IMpe/ularaTb HOBbIE HMPOEKTHI, OIEHUBATh
UJIed C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH; KOOPAWHUPOBATh U
BBIMIOJIHATH  paboOTy B  YCIOBHSIX pPEANBHOTO, BUPTYaJbHOTO ¥  KOMOWHHPOBAaHHOTO
B3aUMOJICHCTBHS; OCYIIECTBISATh MO3UTHBHOE CTPATETHUECKOE TIOBEACHHWE B Pa3IUYHBIX
CHUTYAIIHSX, IPOSIBISITh TBOPUYECTBO U BOOOpaKEHUE, OBITH HHUITUATHBHBIM.

OsJiaenne yHUBEPCAIBLHBIMH PeryJsSTHBHBIMHU Y4eOHbIMU 1€ CTBUSIMM:

a)  caMOOpraHM3alMsi:  CaMOCTOATENbHO  OCYLIECTBISATh  [O3HABATEJIbHYIO
NeSITeIbHOCTD, BBIABIATH MPOOJEMBbI, CTaBUTh M (HOPMYIMpPOBATh COOCTBEHHBIE 3a/laud B
00pa30BaTeNbHON JIEATETLHOCTH M )KM3HEHHBIX CUTYallUsX; CAMOCTOSITENIbHO COCTaBIATH IUIAH
peueHuss MpoOJeMbl C Y4eTOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
NPENOYTEHUH; 1aBaTh ONIEHKY HOBBIM CHUTYAIMSIM; PacIIUpSTh paMKH y4eOHOTO MpeaMeTa Ha
OCHOBE JIMYHBIX MPEANOYTCHUH; NeNlaTh OCO3HAHHBIM BBIOOP, APTYMEHTHUPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 33 pCIICHHWE; OICHWBAaTh TNPUOOPETEHHBIN OIBIT; CHOCOOCTBOBAThH



(OpPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOM APYyAULUHU B PAa3HBIX OOJIACTIX 3HAHWUMH, MOCTOSTHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTpOJIb: JaBaTh OICHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHBBHI B
JIeATEIIbHOCTb, OLEHMBATh  COOTBETCTBHE  PE3YJbTATOB  LEISAM; BIAJACTh  HAaBBIKAMU
MIO3HABATENIbHOM pe(IeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX JCUCTBHH M MBICIUTEIBHBIX
IPOLIECCOB, UX PE3yJbTaTOB M OCHOBAaHUM; MCIIOJIB30BaTh NPHEMbI peduIeKCHU AJIs OLEHKU
CUTYyalluH, BbIOOpa BEPHOI'O pELIECHUS; YMETh OLIEHWBATh PUCKU M CBOEBPEMEHHO NPUHUMATh
pEILIEHNUs 110 UX CHHKEHUIO;

B) SMOLMOHAIBHBIN MHTEIUIEKT, IPEANoaralouil chopMUPOBAHHOCTE: CAMOCO3HAHHUS,
BKJTIOYAIOIIETO CIIOCOOHOCTh OHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUJETh HAPABICHUS
pa3BUTHSI COOCTBEHHOH AMOIMOHAIBHOM c(hepbl, OBITh YBEpEHHBIM B cebe; caMOperyIupOBaHUs,
BKJIFOYAIKOLIETO0 CaMOKOHTPOJb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTb 3a CBOE IIOBEICHUE,
CHOCOOHOCTh aIaTUPOBATHCS K AMOLMOHAIBHBIM HU3MEHEHUSM U TPOSBISATH THOKOCTH, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBALIMH, BKJIIOYAOLIEH CTPEMIIEHHE K JOCTHXKEHHUIO LIEIU U
yCIlexy, ONTUMU3M, HHULMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOMS U3 CBOUX BO3MOYKHOCTEH;
SMIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHMMAaTh 3MOLMOHAIBHOE COCTOSIHME JPYTHX,
YUUTBIBaTh €r0 IPU OCYLIECTBICHUHM KOMMYHMKAIUU, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEKUBAHNIO; COLUAIBHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTh BBHICTPAMBATH OTHOIICHHS
C IpYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATE HHTEPEC M Pa3peIIaTh KOH(PIUKTHL,

r) NpUHATHE ceOs W APYrHX JIOJACH: NMPUHUMATh ceOs, TOHUMAas CBOM HEJOCTAaTKH M
JIOCTOMHCTBA; IPUHUMATh MOTUBBI M apryMEHTHl APYIHX JIIOACH IPU AHAINU3E PE3YJbTATOB
NeSITeIbHOCTH; INpPU3HABaTh CBOE MPAaBO M MpaBO JPYrHX JoJed Ha OmMOKH; pa3BUBATh
CHOCOOHOCTh MOHMMATh MUP C MO3ULMU APYrOro YeloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

1) BnameHue MeTOAAMM JOKa3aTeNIbCTB, aJrOPUTMaMM pEIIeHUs 3a7ady; yMEHHe
(bopMynupOBaTh OMPEEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSAThH UX, IPOBOAUTH JOKA3aTEIbHbIE
paccyXJIeHHs B XOAE PEIICHHs 3aJad; yYMEHUE OIepUpOBaTh IOHATUSIMHU: OIIPEICIICHHUE,
aKkcuoma, TeOpeMa, CIEACTBHE, CBOWCTBO, TPHU3HAK, JOKAa3aTE€IbCTBO, pPaBHOCHIIbHbBIE
(bopMynUpoBKH; yMeHHE (OpPMYIMPOBATH OOPAaTHOE U IPOTUBOIOJIOKHOE YTBEPIXKJEHHE,
IPUBOJIUTH NPUMEPBI U KOHTPIPUMEPHI, HCIOJIB30BATH METOJ MaTeMaTH4YEeCKONW WHIYKIUU;
IIPOBOAMTH JOKA3aTENIbHBIE PACCYXXIECHUS IPU PEIICHUU 3a1ad, OLEHUBATh JIOTUYECKYIO
IIPaBUIIBHOCTh PACCYXACHUM;

2) yMeHUE ONepupoOBaTh MOHATHUSMHU: CTENEHb YHCIIA, CTENEHb C IIEJIBIM IOKa3aTeseM,
KOPEHb HATypaJbHOM CTENEHW, CTENEHb C palUOHAIBHBIM II0KAa3aTEleM, CTENEeHb C
JNENCTBUTENbHBIM (BEIIECTBEHHBIM) IOKa3aTeleM, Jiorapum uucia; yMEHHE BBIOJHATh
BBIUUCIICHHE 3HAYeHMH W mpeoOpa3oBaHUs BBIPAKEHUH €O CTENEHsAMH U Jorapupmamu,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHAIBHBIX BBIPAKEHUH; ) YMEHHE CBOOOJHO OIEpPUPOBATH
HNOHATHUSAMHU: JIorapu(M YUCIa, CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

3) yMeHue onepupoBaTh MOHATUAMU: PAllMOHANbHbIE, UPpPAllMOHATIBHBIE, IOKA3aTeNIbHBIE,
CTENEeHHbIE, TIorapu(PMUUECKHe, TPUTOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue onepupoBaTh MOHATHSIMH: (DYHKIUS, HEMpepbIBHAs (DYHKIMS, MPOU3BOIHAS,
nepBooOpa3Has, OIpeAeTeHHbIH HHTErpaj; YMEHUE HaXOJUTh MPOM3BOAHBIE 3JIEMEHTAPHBIX

(GyHKIMH, UCIIONIb3YSl CIIPABOYHBIE MaTepUallbl; UCCIEA0BATh B MPOCTEUIINX CIydasiX QYHKIUU
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Ha MOHOTOHHOCTh, HAXOJIWUTh HAWOOJIBIIME W HAWMEHBIIME 3HAueHUs (YHKIHWA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapaTa MaTeMaTHYeCKOro aHajiu3a; MPUMEHSTb
IPOM3BOJIHYIO TIPU PEIICHUH 33/a4 Ha JBM)KEHUE; PElIaTh MPaKTHKO-OPUEHTUPOBAHHBIC 3a/1a41
Ha HaWOOJbIIME M HAUMEHBIIME 3HAYCHUS, HA HAXOXKICHHE MYTH, CKOPOCTH U YCKOPEHUS;
YMEHHUE HMCIONb30BaTh CBOMCTBA M Ipaduku (GYHKIUN 17 pelIeHHs] ypaBHEHH, HEPAaBEHCTB U
3aja4y C IapaMeTpaMu; HW300pakaTh Ha KOOPIWHATHOM IIJIOCKOCTH MHOXECTBA PpEIICHUH
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

5) yMeHue onepupoBaTh MOHSATHIMHE: palliOHANIbHAS (GYHKIUS, TTOKa3aTeabHas (GyHKIHS,
creneHHas GyHKOus, Jorapudmudeckas QyHKIUsS, TPUTOHOMETpUUECKHE (PYHKITMU, OOpaTHBIC
(GyHKIMU; YMEHHE CTPOUTh TIpadUKM H3YYCHHBIX (QYHKIUH, HCIONB30BaTh TIpaduKd Mpu
U3YYEHHH IPOIECCOB M 3aBHCUMOCTEH, MPHU PEIICHUM 3a7ad U3 JAPYTHX YYeOHBIX MMPEIMETOB U
3a[a4 U3 PeaNbHOM KU3HH; BEIpAXaTh (POPMYIaMH 3aBUCUMOCTH MEX/1y BEJITHUYNHAMM;

6) yMeHHUe peliaTh TeKCTOBBIC 33J]aul PA3HBIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, TOIH U
YacTH, Ha JBWKCHHE, pabOTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3aJauyd Hu3 00JacTu
yIpaBJICHUS] JIMYHBIMK M CEMCHHBIMH (DMHAHCAMH); COCTABISATH BBIPAKCHHS, YpPABHCHHS,
HEPAaBEHCTBA W WX CHUCTEMBbI 0 YCJOBHIO 3aJlaud, HUCCICIOBATh IOJIyYCHHOE PpCEIICHUE |
OLICHUBATh MPABJIONIO00HOCT PE3YJIbTATOB;

7) yMeHHUe OIepupoBaTh NOHATHAMHE: cpeiHee apuMETHIECKOe, MelnaHa, HanooJIbIIe 1
HaVMEHbIIIEEe 3HAUCHHs, pa3Max, JUCIEPCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMEHHUE U3BJIEKaTh, HWHTEPIPETUPOBATh HH(POpPMAIMIO, TPEACTABICHHYIO B Ta0OnMIax, Ha
auarpamMmax, rpauKax, OTPaXamollyld CBOWCTBA pEAIbHBIX MPOIECCOB U  SIBJICHUN;
NPECTaBIIATh HHPOPMAIIUIO C MMOMOIIBI0 TAOJIUI] U JUarpaMM; HCCIIEOBATh CTATHCTHYCCKUE
JIAHHBIE, B TOM YHUCJIC C IPUMEHEHUEM IpadUUeCKUX METOJIOB U 3JICKTPOHHBIX CPEJICTB;

8) yMeHue OmnepupoBaTh IOHITUSAMHU: CIYYalHBIH ONBIT M CIydailHOE COOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIUHCIATH BEPOSTHOCTH C MCIIOJIB30BaHHEM
rpadu4ecKux METO/IOB; NPUMEHATh (QOPMYJbl CIOXKEHHS M YMHOXKEHHS BEpOSTHOCTEH,
KOMOWHATOpHBIE (DaKThl U (HOPMYJIIBI TIPU PEIICHUH 33/a4; OICHWBATh BEPOSITHOCTU PEaTbHBIX
COOBITHI1; 3HAKOMCTBO CO CITyJaifHBIMH BETMYMHAMHE; YMEHHE IMPHUBOUTH IPHUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YHCET B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHue omepupoBaTh MOHATHUSAMH: TOYKA, NpsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
JIBYTPaHHBIA YTOJI, CKpEIIMBAIOLIMEC TMpsMble, MapauIebHOCTh M MNEPHEHAUKYISIPHOCTD
OPSAMBIX M IUIOCKOCTEH, Yroi MEXIy NpsSMBIMU, YTOJl MEXAY MPsMOM M IUIOCKOCTBIO, Yroi
MEXY IUIOCKOCTSMH, PAacCTOSIHME OT TOYKHM JI0 TJIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMHU,
paccTossHUE MeXJy IUIOCKOCTSIMH; YMEHHE HCIOJb30BaTh NPU pEIICHHM 3a]ad H3y4deHHbIE
(baxThl 1 TEOPEMBI TUNITAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

10) ymeHune onepupoBaTh MOHATHSIMHU: MHOTOTPAaHHUK, CEUeHHEe MHOTOTpaHHHKA, KYO,
napaieNienuIe]], Mpu3Ma, mupamMuia, Gurypa u moBepXHOCTh BPALICHHUS, IIFIIMH/IP, KOHYC, IIap,
chepa, cedeHus (UTYpHI BpalIeHUs, IUIOCKOCTh, Kacaromiascs cdepbl, TWIMHApPA, KOHYCA,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMINHAPA, TUIOIAab cepsl, 00beM Kyoa,
OPSAMOYTOJIBHOTO TapalijieNienuresa, NupaMusl, TpU3Mbl, HWIMHApPA, KOHYCa, 1Iapa; yMEHUe
n300pakaTh MHOTOI'PAaHHMKH U IMOBEPXHOCTH BpAIEHHUS, UX CEYEHHUS OT PYKH, C TOMOIIbIO
YEePTEeKHBIX MHCTPYMEHTOB W JJIEKTPOHHBIX CpPEACTB; YMEHHME paclo3HaBaThb CHMMETPHUIO B
NPOCTPAHCTBE; YMEHHE pAaclo3HaBaTh NPAaBWIbHBIE MHOTOTPAaHHHWKH, YMEHHE CBOOOIHO
OTIEPHPOBATH MOHITHUSMH: TBH)KCHUE, NApaJUICIbHBIA IIEPEHOC, CHMMETPHUS Ha IJIOCKOCTH W B
IPOCTPAHCTBE, MIOBOPOT, NMPeodpa3oBaHne MOA00Hs, TOA00HBIE (PUTYPHI; YMEHHE PaclO3HABATh
paBHBIE W TONOOHBIE (UTYpPHL, B TOM YHCJIE B TPHPOJE, MCKYCCTBE, apXHUTEKType; YMEHHE
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UCIIOJIb30BAaTh T€OMETPUYECKHE OTHOILIEHUS, HAaXOJIUTh T€OMETPUYECKHE BEIUYMHBI (UIMHA,
yroJ, IUIOIIab, 00bEM) MPH PEUICHUHU 3a/ad M3 APYTUX y4eOHBIX MPEIMETOB M U3 pealbHOU
YKU3HU;

11) ymenue onepupoBarh MOHATHIMU: JIBHKCHHUE B IPOCTPAHCTBE, MMOI00HBIE (PUTYPHI B
IPOCTPAHCTBE; KCIIOJIb30BaTh OTHOIICHHE IUIOMIA/CH IMOBEPXHOCTEH M 00BEMOB MOJOOHBIX
buryp npu penieHuu 3aaay;

12) ymeHue BBIYHCIATH T'€OMETPUYECKUE BEJIWYUHBI (AJMHA, Yrojl, IUIOIIagb, 00beM,
IUIONIA/Ib TOBEPXHOCTH ), UCIIOJIb3Ysl U3YYEHHBIE (POPMYIIBI U METO/IBI;

13) ymenue onepupoBaTh MOHATUSMHU: MPSMOYrOJbHAs CHCTEMa KOOpAMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPIMHATBI BEKTOPA, CKAISPHOE IIPOU3BENEHUE, Yroll MEXIy
BEKTOPAMH, CyMMa BEKTOPOB, NPOM3BEJCHHE BEKTOpa Ha YWUCIO; HAXOJUTh C IIOMOIIBIO
U3y4EHHBIX (HOPMYJ KOOPIMHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE MEXKY IBYMSI TOUKAMH;

14) ymenuwe BbIOMpaTh MOAXONAIIUN W3YYCHHBIH METOA IS PpEIICHHS 3aJ[ayuH,
pacrmo3HaBaTh MaTeMaTHueckue (akThl U MaTeMaTHYeCKHe MOJENH B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE; YMEHHE MPHUBOJIUTH MPUMEPbl MaTEeMaTHYECKHUX
OTKPBITUI POCCUIICKON M MUPOBOM MaTeMaTUYECKOW HAYKU;

15) ymeHue omepupoBaTh MOHATHSIMH: MHOXECTBO, MOIMHOXECTBO, OMEpAlUHU HaJl
MHOKECTBAMH; YMEHHE HCIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHbIN ammapar JUisl ONHUCaHUus
pEaIbHBIX MPOLIECCOB U SBJICHUM MpPH PEUICHUM 337ad, B TOM YMCIE U3 JPYrHMX Y4eOHBIX
IIPEIMETOB;

16) yMeHue onepupoBaTh NOHATHUAMHU: HATYpPaAJIbHOE YUCIIO, 1IEJI0€ YUCIIO, OCTATOK 110
MOAYJIIO, PALIMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YUCIIO, MHOKECTBA HATYPaIbHBIX, UEbIX,
palMOHANbHBIX, IEUCTBUTEIIBHBIX YHCEIT; YMEHUE UCIIOJIb30BATh IPU3HAKH JI€IMMOCTH,
HaUMEHBIINN OO 1eNuTeNns U HauMeHblIee o0Ilee KpaTHoe, anroputM EBkinaa npu
pELIEHNN 3a]a4; 3HAKOMCTBO C Pa3JIM4HbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

17) ymeHue onepupoBaTh MOHATUSMU: TOKIECTBO, TOKAECTBEHHOE MMPeoOpa3oBaHue,
ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHHUI U HEPABEHCTB, PABHOCUIILHOCTh YPaBHEHUH,
HEPAaBEHCTB U CUCTEM, pallMOHAIbHbIE, UPPALIMOHAIIbHBIE, T0KA3aTEIbHbIE, CTEIIEHHBIE,
JorapumMuuecKre, TPUrOHOMETPUYECKUE YPABHEHH S, HEPABEHCTBA U CUCTEMbI; YMEHHE pelllaTh
yYpaBHEHHS, HEPABEHCTBA U CUCTEMBI C IOMOIBIO Pa3IMYHbIX IPUEMOB; pelIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IAPaMETPOM; IPUMEHATh YPaBHEHUS], HEPABEHCTBA, UX CUCTEMBI JJIs
peleHns MaTeMaTUUeCKUX 3a/1a4 U 33/1a4 U3 pa3In4yHbIX 00J1acTel HayKU U pealbHOM KHU3HH;

18) ymenume CBOOOJHO  OHEpUPOBaTh  HOHATHAMM:  IOCIIEAOBATENBHOCTD,
apudmernueckas MpPOrpeccusi, TIeoMeTpHuYeckas mporpeccusi, OECKOHEYHO YObIBaroIas
reoMeTpUYECcKasi IPOrpeccHsl; yMEHUE 3a/1aBaTh MOCIEI0BATEIBHOCTH, B TOM YUCIIE C OMOILBIO

PEKYpPPEHTHBIX (popMyII.
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3 CTPYKTYPA U COAEP/KAHUE YYEBHOI'O ITIPEJIMETA MATEMATHKA

3.1  O0bem yuyedHOro npeamera MareMaTuka U BH/AbI y4eOHOI padoThI

Buna yueOHoii padoThl

O0BbeM
yacoB

O0bem padoThI 00YUAOIIMXCS B AKaJeMHYECKHUX Yacax (Bcero)

296

O0beM padoTbl 00y4amMXCS BO B3aMMOAEHCTBMU ¢ IpenogaBarejieM
(Bcero)

272

B TOM YHCJIC:

JIEKI[UHA

116

IMPAKTUYCCKUE 3aHATUA

156

71a00paTOPHOE 3AHITHE

CamocrosiTesibHAsi padoTa o0yyarwiuerocsi (Bcero) ¢ 000CHOBaHHEM pacyera
BpeMEHH, 3aTPAYHBAEMOr0 HA ee BbITOJIHEHHUe

B TOM YHCIJIC:

u3ydeHue Yy4eOHOro/TeOpeTHYEecKoro Martepuana (10 KOHCIIEKTaM JIEKLHIA),
W3y4EHUE OCHOBHOW U JONOJHUTEIbHOM JIUTEPATYPBI

IIOJArOTOBKA K IIPAKTHUYCCKHUM U J'Ia60paTOpHLIM 3aHATHUAM

BBITTOJJHCHHUEC MHANBUAYAJIbHOT'O MJIM I'PYHITIOBOI'O 3aIaHUA

MOJATOTOBKA K MPOMEKYTOYHOU aTTeCTallu, KOTopas MpoBOAUTCA B Gopme aud.
3aueTa

NuauBuayaabHblid NPOEKT

KoncyabTanum

HpOMe)KyTO‘IHaﬂ aTrecranus B (l)OpMe

1 cemecTp — 9K3aMEH, B TOM YHCIIE:
IMOATrOTOBKA K 3K3aMCHY,
npe3K3aMEeHAIMOHHAS KOHCYJIbTAIINS,
npoIeaypa cIauu dK3aMeHa

12

2 ceMecTp — 9K3aMeH, B TOM YHCIIE:
MMOATrOTOBKA K 3K3aMCHY,
npeIdK3aMeHaIOHHAsT KOHCYIIbTaIIHs,
Hpoleypa CAa4qr SK3aMeHa

12

12




3.2

TemaTuuyeckunii IaH U COAePKAHNE Y4eOHOT0 MpPeAMeTa MATEeMAaTHKA

TemaTu4ecKue 6J'IOKI(], TEMBbI

OcHoBHOe coaepkaHue

O0beM yacoB

OcHOBHbBIE BHbI 1€ATCJIBbHOCTH

o0yuaonerocst
1 2 3 4
Pa3znen 1. Pa3BuTHe NOHATHSA 0 YK CJIe, MHOKECTBA. 26
Tema 1.1. MHOXeECTBO, ConepkaHue JICKITUU HUcnoab3oBaTh TEOPETUKO-

omepanuy HaJl MHOKECTBaMHU. 1. MHOXeCTBO, OIlepalliy HaJ MHOKecTBaMHu J{uarpammel Diinepa—BenHa. 2 MHO>XECTBEHHBIM anmapaTr Ajs ONMCaHUs
X0Ja pEUIeHUs MaTeMaTHYeCKHX 3a1ad, a
TaKXKe pealbHbIX IPOLECCOB M SBICHUMH,
IPU PEIICHWN 33Ja4 W3 JPYTUX y4eOHBIX
Tema 1.2. Copepxanve JEKIUH [IpeIMETOB. _
HeicTBUTENbHBIE 1 1 IeitctBuresnpHbie yncna. OOBIKHOBEHHBIE M JECSTHIHBIC APOOH, IPOLICHTHI, 2 Onepuposars JTOHSITUSIMM.
UppaIMOHATBHEIC YHCTIA OecKOHEYHbIE IEPHONICCKUE IPOOU. PalHOHAILHOE  MHCIO,  ACHMCTBUTCIBHOC
2 Tox/eCTBa U TOXICCTBEHHBIC IPeoOpa3oBaHisl. Y paBHEHHE, KOPCHb ypaBHEHHs. | 2 4nco, OOLIKHOBEHHAA APO6E, AecATHIHAA
HepaBeHCTBO, pelleHre HEPAaBEHCTBA. MeToI HHTEPBAJIOB. JIPOGE, MPOLIEHTEL.
TIpaKTHYECKUE 3aHATHS BeImoaHsTE apuMernieckue onepanun ¢
1. JIeHiCTRHA C APOGAMH. 5| PALMOHANBHBIME M JCHCTBHTCIBHBIMU
2.IlpumeHenune npoOei ¥ MPOLEHTOB IS PELICHUS MPHUKIIATHbIX 3a/1a4 U3 2 ;Ig;gif?’ IPUOMDKEHHEIS BEMHCIEHI,
pa3MYHBIX OTpacieil 3HaHUW U peanbHOU KU3HHU. Y3l IIpaBIIIa OKPYITICHIA.
3. [IpubnmxEHHBIC BHIUMCIICHNUS, IPABUIIA OKPYTJICHHS, IPUKU/IKA M OLIEHKA 2 ﬁ'ﬁgﬁ;’egggknnky W OLEHKY pesylbTaTa
PeSysbTaTa BhineacHt o OnepupoBaTL MOHSTHSIMH: TOXKIECTBO
4.Perienne nesbix U IpoOHO-pallMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB 2 pup * TOXN >
ypaBHEHHME, HEPaBEHCTBO;  L€JIoe U
= al[MOHAJIbHOE YPaBHEHUE, HEPABEHCTBO.
Tema 1.3. AUpI/I(I)MeTI/I‘ICCI(I/II/I Copepxanue JeKIHH _ _ %blHOJIHﬂTL ngelz)oﬁpaaoBaHnﬂp —
KOpPECHb N—O0H CTEIeHN. 1. Apndpmernueckuii KOpeHb HaTypaibHOH cTeneHn. CBoicTBa M TpaduK KOpHS n- 2 PAITHOHATBHBIX BHIPAKEHHIL,
VIppaiHoKaILHbIC yPaBHeHUS H gn CTCTICHH. . 5 Pemartn OCHOBHBIE TUIIBI LIEJIBIX
HEpaBEHCTBA . MeTtonsl penieHys: HppallMOHANIbHBIX YPAaBHEHUH U HEPaBEHCTB. HpPALTOHATHHBIX ypaBHEHHit "
[MpakTryeckne 3aHATHA HEPABEHCTB.
1. JleiicTBus ¢ apupMeTHUECKMMHU KOPHSIMH N—O0¥l CTETICHH. 2 | IIpuMeHATHL pAlHOHAILHBIE YPABHEHHS U
2.Pemenne nppanvoHaIbHBIX ypaBHEHUH 1 HEPaBEHCTB. 2 | HEpPaBEHCTBA AL penieHus
3. Pemenue uppanyoHanbHEIX YPaBHEHUH U HEPABEHCTB Pa3IUYHBIMU METOAMH. 2 | MaTCMaTMYECKUX 3aJad W 3a7a4 M3
pasMuHBIX oOJyiacTeil HAyKu W peajbHOU
JKU3HU.
DopMyJIHpPOBATh, 3aNMChIBATH B
CHMBOJIHYECKOI1 dopme U
WJIIOCTPUPOBATh NMPHMEPAMH CBOHCTBA
KOpHS N-OW CTEINEHH.
BbinoaHATH npeodpa3oBaHust
MPPALMOHATIBHBIX BRIPAKEHUH.
Pewatn OCHOBHBIE THIIBI
HppanMoOHAIBHBIX ypaBHEHHH "
HEpPaBEHCTB.
IpuMeHATH AJIS1 pellleHUS] PA3IMYHBIX
3aJa4 UPpPALMOHATbHBIE YPAaBHEHUS U
HEpPaBEHCTBA.
Crpoutb, 4UTATh TpapuK KOPHI nN-0if
CTEIICHU.
Hcnoan3zoBars mupoBbie pecypesl Uit
moctpoeHns  rpapukoB  QyHKIMA U
HU3YYEHHUsI UX CBOMCTB
Kontponbsnas padora Nel 2




Pa3znen 2. q)y]-[](].[l/ll/l " rpaq)mm. CreneHb ¢ neJbIM nokasarenaeM. CTeneHs ¢ PAaMOHAIBHBIM IOKa3aTEJIEM.
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Tema 2.1. ®ynkuust, ciocoOb
3amanus QyHKuU. CTEeneHb ¢
HeJbIM MokasateneM. CTeneHb

ConeprkaHue JICKIUU

1. ®ynknwms, ciocoOsl 3ananus pyHkwn. ['paduk Gyakuyun. Bzanmuo oOpaTHbie
¢yaknuu. O0NACTh ONPEACICHUS M MHOXKECTBO 3HaueHu pyHkumu. Hymm

OnepupoBath NOHATHAMH: (QYHKIUS,
crocoObl  3afanmst  (YHKIOWH, B3aUMHO
oOpatHbIe (YHKIHHU, 00JIACTh ONPEACICHUS

C pallMOHAIBHEIM IOKa3aTeneM. | GyHkuuu. [IpoMexxyTku 3HaKonocTossHCTBa. YETHBIE M HeU€THBIC (PYHKIUH. 2 U MHO>KECTBO 3HAYCHUH (QYyHKIUH, TpaduK
2. CreneHHast (GyHKIHS ¢ HATYPaJIbHBIM, LIETBIM U PAllMOHAIBHBIM TOKa3aTenem. E€ | 2 (QyBKmuE;  9€THOCTP M HEYETHOCTH
CBOHCTBA M rpaduK GyHKIUW, HYJId (QYHKIUAH, MTPOMEKYTKH
[IpakTHyeckue 3aHATHS 3HaKOIOCTOSHCTBA.
1. Haxoxxaenue 3HaueHUI BBIpRXKEHUH C pallMOHATBHBIM [TOKA3aTElIeM CTETICHH. 2 | BoinoausaTs npeodpasoBanus CTeneHei ¢
2. I'paduk pyaxmun. Bzanmuao obpaTtabie Gyakmun. O0nMacTs onpeaencHus u 2 | OeybiM TOKa3aTeJIeM. Hcnonb3oBarh
MHOXeCTBO 3HaueHu GyHkuuu. Hymu gyrkium. [IpoMexyTKku 3HAKOMOCTOSIHCTBA. CTaHNapTHYIO popmy 3amnumcu
YérHbie u HEUETHBIC QYHKIHH JACUCTBUTEIIBHOTO YMCIIa.
3.CrapmapTHas Gopma 3aIlicH JeHCTBUTEIHHOTO Yyucia. Mcnonb3oBanme 2 | ®@opmyaupoBaTh H  MLIICTPHPOBATH
MOIXOASIICH (POPMBI 3aMTUCH JCUCTBUTEIBHBIX YHACEIT IS PEIICHHS MPAKTHICCKUX rpaguiecku CBOMCTBaA CTCIICHHOU
3aJ1a4 ¥ IPEJICTABIICHUS JJaHHBIX. yHKumn. Beipaxats ¢dopmyaamu
3aBHCUMOCTH MKy BETHIHMHAMHU.
Hcnoan3zoBaTrs nuppoBbIe pecypesl Uit
moctpoeHus  rpadukoB  QyHKOEH U
H3YUCHHS X CBOMCTB
Paznea 3. Iloka3arejabHasi pyHkuus 18
Tema 3.1. [TokazarensHas Copepxanue JEKUUU DopMyIUpPOBaTD, 3aluCbIBATh B
(hyHKIHSA, €€ CBOWCTBA H 1.Iloka3arenpHas QyHKIMs, e€ CBOMCTBA U rpaduK 2 CHUMBOJIHYECKOH ¢opme u
rpaduk [IpakTHueckue 3aHsATUs HJLIIOCTPUPOBATh TpUMEpaMU CBOWCTBa
1. ITocTpoenne rpa@uKoB MOKa3aTEIbHBIX (HYHKITHI. 2 | CTeneHu.
IIpumensiTb CcBOMCTBA CTENEHU JIA
Tema 3.2. [Toka3aTenpHbIe ConeprxaHue JSKIUU npeobpasoBaHus BBIPKCHHH.
YpaBHEHUS U HEPABEHCTBA. 1. [Moka3arenapHbie YypaBHeHHs. OCHOBHBIC PUEMBI UX PCHICHUS. 2 DopmyMpoOBaTH M WLIIOCTPHpPOBATHL
2. IokazarenbHble HepaBeHCTBA. OCHOBHBIE MPHEMBI MX PELICHHUS. 2 rpaguyeckn  CBOHCTBA  MOKA3aTENLHON
TTpakTHUECKUE 3aHATHS bynKumm.
1.Pelllente NOKA3aTe/IbHbIX YDABHEHHH. 5 Pemars OCHOBHBIC THITHI TOKa3aTENbHBIX
2. Penienue nokasareibHbIX YpaBHEHHUI 2 %}’aBHeHHH 1 HCpABCHCTE.
3. Penienue noka3zarenbHbIX HEPABEHCTB CHOIL30BATE WHAPOBLIE Pecyperl 1t
o | mocTpoenus FRa(bHKOB GyHKIUH — ©
4. PerieHue moka3aTeIbHBIX HEPABEHCTB 2 | MPYHCHHA MX CBOHCTR
KoHTpoabHas pagora Ne 2 2
Paznex 4. Jlorapupmudeckasi pyHKIus 22
Tema 4.1. Jlorapudm unca. ConeprkaHue JEKIUU DopMyIHPOBATh, 3aNuChIBATH B
JlecsiTuuHbIe U HATypaJbHbIE 1. Jlorapudm urcna. JlecATUUHBIC W HATYpPAIbHBIC JIOTapH(PMBL. 2 CHMBOJIHYECKO ¢opme U
norapumel. [Ipeobpazosanue | 2. Jlorapudbmuueckas GyHkuus, eé cBoiicTBa U rpadux 2 WLIIOCTPUPOBATH NMPUMepaMM CBOMCTBa
BBIPAXCHHIT, COACPIKAIINX [IpakTHyeckue 3aHATHS sorapudma.
norapuQmol. 1. Perrenue 3amannii Ha MpUMEHEHNE ONPEENICHHS JJoTapru(ma, OCHOBHOTO 2 BBIHOHHHTUB npeodpazoBanus
JI0rapu(pMHYECKOTO TOXJIECTBA M CBOMCTB JIOrapu(MOB. BBIPQOKCHHH, COACPIKALIHX JIOTapH(PMBI.
2.Ilpeobpa3oBaHue BhIpOKEHUH, COAEPIKALIMX JOrapupMBbl. 2 (DOPMY-"“POBaT')v H  HIII0CTpHpOBAThL
3. IIpeoOpaszoBaHue BBIPAKECHUI, COEPKAIINX JIOTAPUPMBI. rpaguyecKn CBONCTBA J0rapupMUICCKON
2 | GyHKIHU.
Tema 4.2 Jlorapupmuueckne ConeprxaHue 1eKIUU E((:;g;;(?)MI/I‘IGCKI/IXOCHOB};)I;EBHCHI/IIZ TVIH‘;
YPABHEHUA M HEPABCHCTBA. 1. Jlorapupmuueckue ypaBHeHusi. OCHOBHbIE IPHEMBI HX PCLICHUSL. 2 HEPABCHCTS.
2. Jlorapumudeckne HepaBeHCTBA. OCHOBHBIC PUEMBI X PEIICHUS 2 Hcnonb3oBaTh uuppoBbIe pecypesl Ui

NOCTpOeHHs  rpadMKoB  (QYHKUMH U
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HpaKTI/I‘{eCKI/Ie 3aHATHUA

M3YYECHHUS UX CBOKCTB.
3HAKOMUTBCH € HMCTOpPHMel  Pa3BUTHS

1. Iloctpoenue rpadukoB jJorapupmMuIeckux GyHKIHH. 2
= MaTeMaTuKu
2.Pemenne gorapuMUIecKUX ypaBHEHUH. 2
3. Pemrenne norapudMuaeckux HEpaBeHCTB 2
Kontpoabnas padora Ne 3 2
Pasnea 5. @opmyJibl TpuroHoMerpuu. Tpuronomerpuueckue ypapHeHusi 1 HepaBeHcTBa. Tpuronomerpunuyeckue 32
(yHkuuu u MX rpaguKu.
Tema 5.1. Cunyc, KOCHHYC H ConeprkaHue JEKIHU OnepupoBaTh  NOHATUSAMH: CHHYC,
TaHI'€HC YMCI0BOro aprymenra. | 1. TpuroHomerpuueckast OKpYKHOCTb, ONIpeAeIeHUE TPUTOHOMETPHUECKUX (DYHKIIUH KOCHHYC M TaHT€HC IPOM3BOJBHOIO YIIa,
ApKCHHYC, apKKOCUHYC H YHUCJIOBOI'O apryMeHTa, UX CBOWCTBA TEPHOIMIECKAs (DYHKIHSA.
apKTaHT'€HC YHCIOBOTO Hcnonb30BaTh 3alHUCh IIPOU3BOJIHLHOTO
apryMeHTa. yria yepes oOpaTHbIe
Tema 5.2. OcHOBHBIE CopeprkaHue JEKIUU TPUTOHOMETPUYECKHE (HYHKIIHH.
TPHUTOHOMETPHUICCKHEC 1. 3aBUCHMOCTH MEXKIYy CHHYCOM, KOCHHYCOM M TAHT'€HCOM OJHOTO M TOTO K€ yTIJja. BeinonnaTs Hp905pa30BaHHﬂ
(bopmybL. OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA. TPUTOHOMETPUYECKUX BBIPAXKECHUI.
2. OCHOBHbIE TPUTOHOMETPUUYECKHE POPMYJIBI. Crpoute, aHAIM3MPOBATH, CPABHHBATDL
3. q)opMyJ'[H OpPUBEACHUS. l“pa(bI/IKI/I TPUTOHOMETPUYCCKUX (I)yHKL[I/Iﬁ
TTpaKTHIECKIE 3aHATHS @opMyIHpOBaTE M HILIIOCTPHPOBATH
1. IIpeobpa3oBaHue TPUTOHOMETPUIECKUX BBIPAKECHHUH. 2 | rpadguieckn _ CBOHCTBA
2. [Ipeo6pa3zoBanye TPUTOHOMETPUIECKUX BHIPAKECHUH. 2 | TPUTOHOMETPHHECKHX YHKIMH.
Hcnoan3zoBats rpagukm Ui peLICHUS
TPUTOHOMETPUYECKIX HEPABCHCTB.
Tema5.3. Tpuronomerpudeckue | ColepxaHue JICKIHUHI Pemars OCHOBHbIE THIIBI
ypaBHCHHUSI 1. TIpocreiiline TPUTOHOMETPUUCCKUE YPABHECHHS. TPUTOHOMETPUIECKHX YPaBHCHUH,
2. TPUTOHOMETPUYECKUE YPABHEHH]S, CBOASMINECS K KBaApaTHBIM. OIHOPOIHBIE HPOCTCUILINC TPUTOHOMCTPUICCKHC
TPUIOHOMETPHMYECKHE ypaBHeHHus 1if u 21 cremenu HEpaBCHCTBA.
3. TpuroHoMeTpHUYECKHE YPaBHEHHUS, PEIllaeMble Pa3I0KEeHUEM Ha MHOKUTEIH.
IIpakTHueckue 3aHATUS
1.Pemenue npocTeHIUX TPUTOHOMETPUUECKUX YPABHEHUM. 2
2.IlpumMeHeHne OCHOBHBIX METO/IOB PEIICHHS] TPUTOHOMETPHIECKHUX yPAaBHEHHH. 2
3. Pemienure TpUroHOMETPUYECKUX YPABHEHUM. 2
Tema 5.4. Copepxanue JeKIUU
Tpuronomerpuueckue 1 Ilpocreiimne TPUTOHOMETPUYECKHE HEPAaBEHCTBA
HEepaBeHCTBA [MpakTHyeckne 3aHATHS
1. PerreHne TpUroHOMETPUIECKUX HEPABEHCTB 2
Tema 5.5. Copepxanne JeKIUH
Tpuronomerpuyeckue 1. TpuronomeTpuieckre (pyHKIIMU, UX CBOHCTBA M IpadUKH.
(GyHKUIMM K ¥X TpauKy KonTponbnas pabora Ned4 2
Pa3znen 6. Iocjie1oBaTeIbHOCTH M IPOTPECCHH. 4
Tema 6.1. ConeprkaHue JICKITUU
IMocnenoBarensHOCTH U 1. TlocnenoBaresbHOCTH, CIIOCOOBI 3aJaHUs MOCIeA0BaTeIbHOCTEH. MOHOTOHHbIE Omnepuposarnb NOHATUSIMU:
MPOTPECCHHL. IIOCTIE/IOBATENbHOCTH. ApH(MeTHIECKasi M TeOMEeTPHUECcKasi MPOTPECCHH. MOCTIEIOBATENbHOCTh, apupMeTndeckas u

IIpakTrueckue 3aHsATHS

reoMETpUICCKasl Mporpeccuu; OCCKOHEYHO




1. BeckoneuHo yObIBatomas reomeTpudeckas nporpeccus. CyMma 66CKOHEYHO
yOBIBAOIIEH TEOMETPUYICCKOM Tporpeccuu. GopMyIia CIIOKHBIX MTPOICHTOB.
Hcnonb3oBaHKe MPOrPeCCUr AJIsl PELICHHsI PeabHbIX 3a/1a4 MPHKIIAIHOTO
xapakrepa.

yOBIBaroImas reoMeTpuIecKas Iporpeccus,
cyMMa 0OecKOHEUHO yObIBaroeH
TeOMETPUYECKOH MIPOTrPECcCHH.

3anaBaTh TIOCIIEA0BATEILHOCTH
Pas3IMYHBIMH CIIOCOOAMH.

IIpumensaTb dopmyay CJI0KHBIX
NPOLIEHTOB /sl pelleHusl 337a4 U3
peajbHON NPAKTHKH (C HMCIOJIB30BaHUEM
KaJbKYJIATOPA).

Hcnoan3oBars CBOiiCTBA
MOCJIE/IOBATENIFHOCTEH W IIPOTPECcCHid JUIst
pELICHUs] pPeabHBIX 3aJad IPUKIATHOTO
Xapakrepa

Pa3znen 7. BBenenue B CTEepeoMETPUILO. HpﬂM])Ie U IVIOCKOCTH B ITIPOCTPAHCTBE.

20

Tema 7.1. OcHOBHBIE TTOHITHS
CTepCOMETPHUH. 3HAKOMCTBO C
MHOTOTpaHHUKAMH,
N300pakeHNe MHOTOTPaHHUKOB
Ha PUCYHKaX.

Conep)kaHue JICKITUU

1.OcHoBHble OHATHS cTepeoMeTpru. [IpaBuiia n300paxKeHust Ha pUCYHKaX:
n300paXeHHS THIOCKOCTEH, MapaJUIeNbHBIX IPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3KA.
[TonsTre 06 akCHOMaTHYECKOM MOCTPOSHHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH
U CJIC/ICTBUS U3 HUX.

2. 3HaKOMCTBO C MHOTOTpaHHUKaMH, H300paXeHNE MHOTOTPAHHUKOB Ha PUCYHKAX,
Ha MPOEKINOHHBIX YepTekax. HauanpHble cBeleHNsI 0 KyOe U miupamMuze, ux
pa3Béptku u Mojenu. CeyeHns MHOTOTPaHHUKOB.

HpaKTI/I‘IeCKI/Ie 3aHATHUA

1.3az[aq1/1 Ha MOCTPOCHHUC CCUCHMIA: MOCTPOCHHUE CCUCHHNA MCTOAOM CJIICAOB, KPATKO
3allMCbIBATh HIAarv MMOCTPOCHUA CCUCHU.

Tema 7.2. [Ipsaveie u
IJIOCKOCTH B IIPOCTPAHCTBE.

CojepskaHue JISKIUU

1. BsanmHOe pacnonokeHne MpsMbIX, IPSIMOI U IIIOCKOCTH, IIIOCKOCTEH B
IIPOCTPAHCTBE.

2. IleprieHOUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOUKH 0 IUIOCKOCTH, PACCTOSIHNE
OT TPSIMOH 10 TIIOCKOCTH.

3. Yrasl MeXIy IPSIMBIMHU, MEXIY MPSMBIMH 1 TNIOCKOCTSMH, ABYTPAHHBIE YTJIBI.
4. Teopema 0 Tpex NMepHeHANKYJIsIpax.

[IpakTHueckue 3aHsITUs

1. IlpumeHeHne TeopeMbl 0 TpeX NMEePIEeHANKYIIpax K PenIeHnIo 3a1ay.

2. HaxoxmeHue yria MeX1y IIOCKOCTSIMH, TIOCTPOCHUE MPOSKIIMI MPSIMBIX HA
IJIOCKOCTB.

NN

AKTyaJau3upoBaTh (GakTel W  METOJBI
IUTAHUMETPHH, peTieBaHTHBIC TeMe.
IMonyuars MIPEACTaBICHUS 0

NPOCTPAaHCTBEHHBIX (uUrypax, pasouparb
npocTeiiiie mpaBuiia U300paKEHHUS ITUX

¢buryp.

HN3o06paxkars mOpsaMyl0 M IUIOCKOCTh Ha
PHCYHKE.

Pacno3uaBaTth MHOTOTPaHHHUKH,
mUpamMuay, KyO, Ha3blBaTh HMX 3JCMCHTHI.
Jenath  pUCYHOK Ky0a, MHpaMHUJIbI,
HAaXOJIUTh OLIHOKH B HEBEPHBIX
HU300paKCHHSIX.

3HAKOMHUTBLCH C CEYEHUSAMH, C METOJOM
CIEJOB; HCIONb30BaTh U1 HOCTPOCHUS
ceveHus METOJ, CIIEJIOB, KpaTKo
3alUCBIBATh IIard HOCTPOEHUS CEUYEHUS.
PacnosnaBars BUJ CeUeHHUs u
0THOL[I€HI/II71, B KOTOPBIX CCUCHHC OCJIUT
pebpa Ky0a, HaXOIUTh IJIOIIAAb CEYCHHUS.
Hcnons3oBaTh mojo0ue TpH  pEIICHUH
3aza4 Ha IIOCTPOEHHE CEYECHMM.
3HaKOMHUTBCH c AKCUOMaTHYECKHM
MOCTPOCHHEM CTEPEOMETPUH, C AKCHOMAMU
CTCPCOMETPUN U CICACTBUAMU N3 HHUX.
NnnocTpupoBaTh akCHOMBI PUCYHKAMH U
IIPUMEPaMH U3 OKpY Kaloliel 00CTaHOBKH
AKTyanu3upoBatb (GakTel HW  METOIBI
IJIAHUMETPUH, pEJIEBAHTHBIE TeMe,
IIPOBOJUTH aHAJIOIUU.

Iepeuncasitb  BO3MOXHBIE  CIIOCOOBI
PacIOJIOKEHUS JBYX HPSMBIX B
IIPOCTPAHCTBE, WILIIOCTPUPOBATh HX Ha
puMepax.

JlaBaTh ompegeseHHe CKpEIUBAIOIINXCA
HPSMBIX, (hopmyupoBaTh NIPU3HAK
CKPCIIUBAIOINUXCA TPAMBIX W TPUMCHATH
€ro IIPY PEILIECHUY 3a1ay.
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PacnosnaBare mpusMmy, Ha3bBaTh €€
JJIEMEHTBI.

CTponTh cedeHHs NPHU3MBI Ha TOTOBBIX
yepTexkax.

Ilepeuncasitb  BO3MOXHBIE  CIIOCOOBI
B3aUMHOIO  pAacloOJIOKEHUs TNpsAMOH U
IUIOCKOCTH B TIPOCTPAHCTBE, NPHUBOAUTH
COOTBETCTBYIOIINE NPHUMEPH U3 PeaTbHON
HKHU3HU.

JlaBaTh ompejejieHHe TapaJIeIbHOCTH
MPSIMON U TUIOCKOCTH.

DopmMyJIHpPOBATH MpPU3HAK
MapayIeIbHOCTH MNpsIMOM M IJIOCKOCTH,
YTBEpIKICHHUE O MPSAMOH IIEPECCUeHUs ABYX
IIOCKOCTEH, MPOXOASIINX gepes
napaJuleNibHbIE MIPSIMBIE.

PemaTte  mpakTHueckue — 3amaud = Ha
MIOCTPOCHHE CEUCHUH MHOTOIpaHHHUKA.
OO0BsICHATH ciaydyau B3alMHOI'0
PAacIoI0KeHHs TNIOCKOCTEH.

JlaBaTh ompeaejeHMe — IapaUIeTIbHBIX
IUIOCKOCTEH; MPUBOAWUTH MPHUMEPHl U3
peanbHOM  JKM3HM U OKpYXKarolleu
00CTaHOBKH, WILTIOCTPUPYIOIIHE
NapajuIeIbHOCTh IIJIOCKOCTEH.
Hcnons3oBaTh Npu3HAK HapaueIbHOCTH
ZIBYX IUIOCKOCTEH, CBOMCTBA
MapajieNIbHBIX IJIOCKOCTEH MpPU peLIeHUU
3a71a4 Ha MOCTPOCHHE.

OOBSCHATD, qTo Ha3bIBACTCS
MapajyieIbHBIM [IPOSKTHPOBAHUEM M Kak
BBITIOJHSACTCS MPOEKTHpPOBaHWE (GUryp Ha
IIOCKOCTb.

H3o06paxkaTs B TmapauielbHONW MPOEKINU
pasMuHble  TeOMETpUYECKHe  (HUTYpBIL.
MopenupoBath peajbHble CUTyallud Ha
SI3BIKE TeOMETpHH, HCCIIeI0BATh
MIOCTPOEHHBIE MOJICNIM C HCIIOJIb30BAHUEM
Te€OMETPHUUECKUX TTOHATHH.

Hcnoan3oBaTh INpu pelmieHNH 3ajad Ha
MIOCTPOCHHE CeueHn i TIOHSTHE
MapajyieIbHOCTH, TPU3HAKM U CBOMCTBA
MapajyieIbHBIX  MPAMBIX HA IIOCKOCTH
AKTyaJau3upoBaTh (GakTel W METOJBI
IUTAaHUMETPHH, peneBaHTHEIE Teme,
MIPOBOJIUTH AHAJIOTHH.

OO0BbsicHATB, Kakoil yroam Ha3bIBaeTCs
yIioM MEXTY MePECeKAOIINMHUCS
NPSIMBIMH, CKPEIIMBAIOIUMUCS TPSMBIMA
B IIPOCTPAHCTBE.

JdaBatpb omnpeneaeHne
HNEPHEHIUKYISIPHBIX NPSIMBIX M IPSIMOH,
HNepHIeHAUKYIIPHOI K IJIOCKOCTH.

Haxoauthb YTIIbL MEXY




CKPEIUBAIOIINMHUCS TPAMBIMH B KyOe u
upamue.

IIpuBoauTHL TNPUMEPBI U3  peajbHOU
KM3HH W OKpYyXXaromed oOCTaHOBKH,
WUTIOCTPUPYIOUINE  NEePIEeHIUKYIIPHOCTD

MPSAMBIX B MPOCTPAHCTBE "
MEPIEHANKYIISIPHOCTD IpAMON K
IIOCKOCTH.

DopmyIUpOBaTH MIpU3HaK
HNEPHEHANKYIIPHOCTH MIpAMOH "

IUIOCKOCTH, NPHUMEHSTh €0 Ha IPaKTHKE:
OOBSCHAT TEPHNEHIUKYIIPHOCTE pedpa
Ky0a ¥ IMaroHajy ero rpaHy, KOTopas ero

HE COJEPIKUT, HAXOAUTh JJIMHY AHArOHAIN

KyOa.
Beruncasre BBICOTY [IpaBWIBHOM
TPEyTroJIbHON 51 MIPaBUIILHON
YETBIPEXYTOIBPHON MUpAaMHUA MO0 AJIMHAM
pEodep.

Pemiare  3amauu  Ha  BBIYHCIICHHA,
CBSI3aHHBIE  C  TEPNEHIUKYISIPHOCTHIO
IPSMON ¥ IUIOCKOCTH, C HCIIOJIb30BaHHEM
IPU PEUICHUH TJIAHUMETPUYECKUX (HaKTOB
U METOJIOB.

OO0bsACHATD, 49TO Ha3bIBAIOT
MEePIECHANKYIIPOM U HAKJIOHHOW U3 TOYKHU
K TIJIOCKOCTH; IPOCKIMEH HAKIOHHOW Ha
IUIOCKOCTb.

OOBSCHATD, qTo Ha3bIBACTCS
paccTosHHEM: OT TOYKH [0 IUIOCKOCTH;
MEXAYy HapaulebHBIMH  TIOCKOCTSIMU;
MEXAY INpAMOM M NapajUIeIbHOM el
IUIOCKOCTBIO; MEXIY CKPEUIMBAIOIINMHUCS
TPSMBIMH.

Haxoauth »TH paccTOSHUS B MPOCTHIX
clydasx B Ky0Oe, mHMpaMmuzae, NpH3ME.
MoaenupoBaTh peajibHbIE CHUTyallud Ha
SI3BIKE TeOMETpHH, HCCIIeI0BATh
MIOCTPOEHHBIE MOJIENIM C HCIIOJIb30BAHUEM
TeOMETPUYECKHUX MOHSITHH.

Hcnoan3oBaTh Npu pemieHNH 3axad Ha
MIOCTpOeHHE ceueHuil Teopemy I[lndaropa,
CBOHCTBA NMPSIMOYTOJIBHBIX TPEYTOJIEHHKOB
AKTyanu3upoBatb (GakTel HW  METOIBI
IUTAHUMETPHH, peleBaHTHEIE TeMe,
MPOBOJUTH AHAJIOTUHU.

JlaBaTh  ompeqejieHMe  yTIa  MEXIY
NpsSIMOH M ITUIOCKOCTBIO, (hopMynmpoBath
TeopeMy O TpEX MepHeHAUKyIsIpax Hu
00paTHYIO K HEM.

Haxomute yron wMexay mnOpsMod u
IUIOCKOCTBIO B MHOTOTPaHHUKE,
paccTosHUE OT TOYKM JO0 INpsAMON Ha
IUIOCKOCTH, HCIONB3Yysl TEOpeMy O Tpéx
HNEepIeHAUKYIIpax.
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IIpoBoauTe Ha YepTexe MEPNEHAUKYIAP:
U3 TOYKM HA MPAMYI0; W3 TOYKH Ha
IIOCKOCTb.

JlaBaTh ompenejieHHe IBYIDaHHOTO yria
U €T0 3JIEMCHTOB.

OOBSICHATH PaBCHCTBO BCEX JIMHEHHBIX
YIJIOB ABYTPAHHOIO yTJa.

Haxoauth Ha uepTeke ABYI'PaHHBIA yroi
npu pebpe MUpaMHIBL, MPU3MEI,
napasesenunesa.

JlaBaTh  ompejesieHMe  YIIa  MEXIY
IUIOCKOCTSIMH.

JaBathb onpenesienue U popMyJHpPOBaTh
NPU3HAK  B3aMMHO  IEPIEHANKYISIPHBIX
IJIOCKOCTEM.

Haxomuth yriasl Mexnay IUIOCKOCTSIMH B
KyOe U mupaMuze.

Hcnoan3oBaTe Ipu pelieHUH  3ajay

OCHOBHBIC TCOPEMBI )44 METOAbI
TUTAHUMETPHH.

MopaenupoBath peajbHble CUTyallUd Ha
SI3BIKE TeOMETPHH, HCCJIEI0BATh

[IOCTPOCHHBIE MOJENIU C HCIOJIb30BAHUEM
F€OMETPUUECKUX MOHATHM.

Hcnoab3oBaTh IpU pEIICHUU 3aJad Ha
[IOCTPOEHHE CEUYEHUH COOTHOLIEHHS B
MPSMOYTOJIbHOM TPEYTOJIbHUKE.

KounrtpoabHas padora NeS

Pa3znen 8. BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE.
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Tema 8.1. Bextops! B
MPOCTPAHCTBE.

CopepxaHue JEKIUH

1. BekTop Ha IMIOCKOCTH U B IPOCTpaHCTBE. Mogynb BekTopa. CioxeHue u
BBIUNTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCIIO.

2. KoyutmHeapHOCTh BEKTOPOB. PABEHCTBO BEKTOPOB. Pa3iioxkeHue BEKTopa 1o TpéM
HEKOMIIJIaHApHBIM BekTopaM. [IpaBuiio mapamenenunena.

IIpakTrueckue 3aHsITUS

1. Pemienue 3aad4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPAaBUII JEHCTBHUII ¢ BEKTOPaMH.

2. Paznoxenue BeKTOpa 1o HampaBjiIeHUsM. PeleHre 3a1a4 Ha BBITIOJTHEHHE
JIeHCTBUI1 HaJl BEKTOPaMHU.

Tema 8.2. [IpsamoyronbHast
cucTeMa KOOpAWHAT B
MPOCTPAHCTBE.

CojneprkaHue JICKIUU

1. IlpsmoyronpHas cucTeMa KOOPAUHAT B MPOCTpaHCTBE. CBA3D MEXIY
KOOpAMHATAMU BEKTOPOB U KOOPAMHAT TOUEK.

2. IIpocTeiimye 3a1a4n B KOOpIUHATAX. YTOJI MEXAY BekTopaMu. CKaspHOe
IIPOU3BEICHHE BEKTOPOB.

IIpakTrueckue 3aHsATHS

1. ITpocTeiimune 3aa4u B KOOPAUHATAX.

2. KOOpﬂHHaTHO-BeKTOpHHﬁ METOA IpU PECHICHUHU I'€OMETPHUICCKUX 3aaaY.

AKTyaqu3upoBath (GakThl W METOJBI
IUTAaHUMETPHH, penieBaHTHEIE Teme,
MIPOBO/INTH aHAIOTHH.

OnepupoBaTh TOHATHEM BEKTOp B

MIPOCTPAHCTRBE.

DopmMyJIHPOBATH MIPaBUIIO
napasulesienumnesa npu CIIOKEHUH
BEKTOPOB.

CkiaagbIBaTh,  BBIYMTATH  BEKTOPBHI,
YMHOKATh BEKTOP HA YUCIIO.

HM3yuyarh, OCHOBHbIE  CBOWCTBAa  ITHUX
onepauuu.

JdaBaTp omnpegejseHue MPSIMOYTrOJbHON
CHUCTEMBI KOOpPAWHAT B IPOCTPAHCTBE.
Beipa3suTs KkOOpIMHATEI BEKTOpa 4Yepes
KOOPAUHATBI €TI0 KOHITIOB.

BeiBoauTh, HCHOAB30BATH  (HOpMyIy
JUIMHBl BEKTOpPa M PACCTOSHHUS MEXIY
TOYKaMH.

BbipaxkaTh  cKaJsIpHOE  TNIPOW3BEICHHE
BEKTOPOB  4Yepe3  UX  KOOPJUHATHI,




BBIYUCIIAT YTOJ MEXKAY ABYMS BEKTOPAMH,
JIBYMsI TIPSIMBIMH.

Haxoautb yrom wMmexay TmpsSMOd H
IUIOCKOCTBIO,  yrOJd  MEXAYy  ABYMS
IJIOCKOCTSIMU aHAJIMTUYECKUMH METOJAMH.
BeiBoauTh, HCHOAB30BaTH  (HOpMyIy
PaCCTOSIHUS OT TOYKH JI0 TNTIOCKOCTH

Kontpoabnas padora Ne6 2
Paznen 9. IlpousBoanasi pyHKIMM U ee IPUMEHEHHUE. 36
Tema 9.1. [TpomsBogHas Copepxanve JeKIUH
¢yakonn. ['eomerpudaeckuii u 1. Hempepriasie ¢pynknnu. [IponszBoanas Gpyukiun. [Ipon3BogHbIe 31eMEHTapHBIX 2
(u3MYEeCKHUl CMBICII. ¢ynkimid. [TponsBosHast CyMMBI, IPOU3BEAEHUS], YACTHOTO (DYHKIIMH OmnepupoBaTh MOHATHAMU: HENPEPHIBHAS
Npou3BOJIHOM. [Ipon3BOIHbBIE 2. [TpousBosiHas CIIOKHOM (DYHKIIHMH. 2 GbyHKIHS; MPOU3BOIHAS (hyHKIHN.
JIEMEHTAPHBIX PYHKLMH. 3. l'eomerpudecknii 1 GU3MIECKUN CMBICI IPOM3BOTHON. Y paBHEHUE KacaTeIbHON 2 Hcnoan3oBarhb reOMETPUYECKHH u
[IpousBoaHast CyMMBI, rpaduxy QyHKIHH. (GU3MYECKUH CMBICT MTPOM3BOAHON IS
TIPOM3BEICHUS, YaCTHOTO TIpaKTHYCCKIC 3aHSTHS pelIeHus 3a1ad.
GbyHKIHIA 1. Haxox/IeHNHE IPOM3BOAHBIX (DYHKIINIL 2 | HaxoquTh mpoM3BOJHBIC 5EMEHTAapHBIX
2. HaxoxaeHue NpOru3BOAHBIX PA3IUYHBIX () YHKIIHH. 2 | byHxuni, BBIIUCIIATD NpOn3BOJIHBIC
3. Haxo/IeHue MpOU3BOIHON CIIOKHON (DYHKIIUU. 2 | CYMMBL, HpON3BEACHMNS, 1aCTHOTO
4. Haxox/JeHue IPOM3BOIHOM CI0KHOM (DYHKLHUH. 2 | byHKid.
5. Hanmcanue ypaBHEHHS KacaTelNbHOU K rpaduKy HYHKIIHH. 2 | Mcnoassosars TPOU3BOAHYIO AIA
6. DusHUCCKIH CMBICH TPOHBBOHOM. 57| HMCCIIeI0BAHHS (YHKIIMA Ha MOHOTOHHOCTH
“KonTposibnas pa6ora NeT 5| M OKCTPEMYMBI, NPHMCHSTH PE3yIbTaThI
Tema 9.2. [Ipumenenue Copepxanue JeKIUU MCCIICNI0BAHMS K TIOCTPOCHHIO TPaHKOB.
L 2 [pumenars TIPOU3BOTHYIO UL
TIPOM3BOTHOH. 1. MOHOTOHHOCTH ¥ IKCTPEMYMBI (DYHKIIHH. HAXOKJICHUS HAWITYGIIEro pelieHHs B
2. Haxoxpuenue Han60m>mer9 M HAMMCHBIIICTO 3HAYCHHS (YHKIIMK Ha OTpE3Ke. 2 NPUKIATHBIX, B TOM WHCIE COIHATHHO-
3. IlpuMeHeHre TpOU3BOTHOM K UCCIIEIOBAaHUIO PYHKIIMH. 2 YKOHOMHUECKHX, 33/[29aX.
[IpakTuyeckue 3aHaTHS _ _ 3HAKOMMTBLC C MCTOPUEH  pas3BUTHS
1. IlpuMeHeHNe MPOU3BOTHON K MICCIIEIOBAHUIO (DYHKIIUH. 2 | MaTeMaTHYeCKOro aHaIn3a
2. [Toctpoenune rpadukoB PYHKIIUH C TIOMOIIBIO €€ UCCIICTOBAHMS. 2
3. Penrennie 3a7a4 Ha HaXOXKACHHE HANOOJBIIETO M HANMEHBIIETO 3HAYCHUH. 2
4. [IpuMepbl HCTIOIB30BAHUS IIPOU3BOIHON I HAXOXKACHHUS PaIlIOHAIEHOTO 2
peIeHust B MPUKIIAAHBIX 3a/1a4ax.
Kounrposnuas paéora Ne8 2
Pa3nen 10. MuTerpaJ u ero npuMeHeHusl. 20
Tema 10.1. [TepBooOpa3Hasi. Copepxanue JeKIUU
1. ITepBooOpa3Has U ee TeOMETPHICCKHIA CMBICI 1 OCHOBHOE CBOHCTBO, ITPABHIIO 2 OnepupoBatb TTOHATUSIMHU:
HaxoxJieHns. Tabnuia nepBooOpasHbIX. nepBooOpasHasi, HHTErpal.
2. HeonpenesieHHbIN MHTErpaJl, MPABUJIA HAXOXKICHHSI. 2 Haxoauth nepBooOpa3HbIe IeMEHTapHBIX
[IpakTHyeckue 3aHATHS (YHKOWH;  BBIYUCIATH  MHTETpall IO
1. HaxoxaeHue nepBooOpasHbIX (QYHKIUH. 2 | dopmyne Herorona—Jleiibuuma.
2. HaxoxneHue HeonpeaeIeHHOro MHTerpaia. 2 | 3HAKOMUTBLCA C WCTOPUEH  Pa3BUTHA
MaTEeMAaTUYECKOTO aHAIIN3a
Tema 10.2. OnpeneneHHBINA Conepxanve JeKIUU
UHTETpalL. 1. Onpenenennsiii uaTerpan. @opmyna Herorona-JleitoHuma. 2
2. KpuBonuHeliHast Tpanewysi U ee IUIola/ib, INIOCKask GUrypa u ee Iionab. 2
IIpakTrueckue 3aHsATHS
1. Breruncnenue onpeaesieHHOTo nHTerpana. @opmyna HerotoHa-JleiiOHMIA. 2
2. HaxoxieHue IIoma M KpUBOJUHEHHON TpaIeluu. 2
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3. HaxoxieHne TIoaam IocKoi Gpurypsl. 2
KontpoabHasi padora Ne9 2

Pa3nea 11. MHOTOrpaHHUKH. 20

Tema 11.1. [Tousarue Coaep:kaHue JICKIIUU

MHOTOTPaHHHUKA. 1. TloHsATHE MHOTOTPaHHHKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPaHHUKA, BBIMYKIIbIE U AKTyaau3upoBaTh (GakTbl W METOJbI
HEBBITYKJIbIC MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTpaHHUKA. [IpaBiibHBIC TUTAHUMETPHH, pElicBaHTHEIC Teme,
MHoOTOrpanHuku. @opmyna Ditnepa. [IPOBOJUTH aHAJIOTUHU.
2. [lpusma: n-yronpHas IpU3Ma; TPaHd U OCHOBAHUS TPU3MBL; TIPsIMasi U HAKIIOHHAS JaBaTh omnpeaeieHue TapaUieenUIea,
MPU3MBI; OOKOBas ¥ MOJTHASI TOBEPXHOCTh NPU3MEL. [lapamienenumne, pacmo3HaBaTh €ro BUABI W H3y4aTh
TIPSIMOYTOJTBHBIN MapalIeNieIHIe]], €ro JIEMEeHTH 1 cBoiicTBa. Ilmomans 60koBOMH CBOMCTBA.
MIOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOMN MPHU3MBI. JaBatb ompeaeaeHue MTUpaMUIbI,
3. [Mupamuna: n-yroipHas MUpamMua, TPaHA U OCHOBaHUE MTUPAMUJIBI, OOKOBas U pacro3HaBaTh BH/IBI UPaMUI,
IOJTHAsI TOBEPXHOCTH MUPAMHU/IBL; TIPABIIIbHAS M yceuEHHAs nupamuia. [nomans bopmynupoBath cBOHCTBa pEdEp, rpaHei U
0OOKOBOH MMOBEPXHOCTH U MTOJIHOH MOBEPXHOCTH IMUPAMHUJIBI. BBICOTBI [IpaBWIBHOM MUPAMUJBL.
IIpakTrueckue 3aHsITUS HaxoauTh miom@aap MOJHOW U OGOKOBOM
1. BeruncaeHue 31eMEeHTOB PU3Mbl, HAXO0XKJIEHUE €€ TUIOMIA M. 2 | TIOBEPXHOCTH NMUPAMUBIL. . .
2. BrrunciieHue 3JeMEHTOB MTUPAMHEIBI, HAX0XKICHUE €€ IO, 2 | HaBatp onpeaejieHue yCCHCHHOU
3. CuMMeTpus B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IIPAMOH, 2 | UMpaMHIbl,  Ha3plBaTH €€ 3JICMCHTHL
IUTOCKOCTH. DJIEMEHTHI CHMMETPHH B MUPaMUAax, Mapaiesienuneaax, IpaBuiIbHbIX (DOPMY§“P033TL TCopeMy O IUIomManu
MHOTOTPaHHHUKAX. 601<01301/1 _ TIOBEPXHOCTH MpPaBIIbHOM

Tema 11.2. O6beMbI Conepkanue JCKIMH YCCHUCHHOU ITHPAMHUJIBL.

MHOTOTPaHHHUKOB. 1. ITousitue 06 00béMe. DopMyIIbEI 00BEM MUPAMHUIBI, IIPU3MBI. Pemath  3aja4m  Ha  BBIMACICHHE,
TIpaKTHUCCKHE 3aRATHS CBSI3HHBIC C MPAMIAMH, & TAKKE 3a1a4H
1. Haxoxnienue o0beMa MpU3MBl. 2 | 14 MOCTPOCHHC CCUCHMIL.
2. Haxoxxnenue o0bemMa MUpaMHUJIBL. 2 Aasatsn onpeacqcHue TIPHIMEL,

p A

pacmo3HaBaTh BHIBI NPH3M, H300pa)xarh
MIPU3MBI Ha YEPTEKE.

HaxoauTtse momans MoJiHoH Wi OOKOBOM
MTOBEPXHOCTH TPHU3MBEI.

H3yuaTrs cooTHOIIEHUs Dityiepa A yucia
p€Oep, TpaHEeH W BepIIMH MHOTOTpaHHHKA.
H3yuats BH/IBI MIPaBUIBHBIX
MHOTOTPaHHUKOB, X Ha3BaHUs u
KOJIMYECTBO TPaHEH.

H3y4aTs CHUMMETPHIO MHOTOTPaHHHKOB.
OOBSACHATDL, Kakyue TOYKH Ha3bIBAIOTCS
CUMMETPHYHBIMH OTHOCHTEIBHO JaHHOU
TOYKH, TPSIMOA WIH IDIOCKOCTH, HYTO

Ha3bIBAIOT LEHTPOM, 0CBIO WIn
IUIOCKOCTBIO CUMMETPHHU ¢urypsr.
IIpuBoaNTH TNpHUMEpPHl CUMMETPUYHBIX

¢uryp B apXureKkType, TEXHHKE, IPHPOJIE.
MopeaupoBaTh pealbHble CUTyallMd Ha
SI3BIKE TEOMETPUH, HCCJIEI0BATh
MOCTPOEHHBIE MOJIENIN C HCIIOJIb30BAHHEM
TFEOMETPUUECKUX MOHATUH, HCHOIb30BAThH
11071001e MHOTOTPaHHHUKOB.

AKTyanu3upoBath (akTel W METOIBI
IUTAHUMETPHH, peleBaHTHEIE TEMe.
OOBSCHATH, KaK H3MEpSIOTC O00BEMBI
TeJl, MPOBOAS AHAIOTHIO C H3MEPEHHEM
Iomaaen MHOTOYTOJIbHUKOB.




@DopMyaUpPOBATh OCHOBHBIE  CBOMCTBa
00BEMOB.

H3yuyarh, BBIBOAMTH (HOpMYIBL. 00BEMA
MPSIMOYTOJIEHOTO mapajuiesienuena,
MIPU3MBI U TUPAMUIBI.

Boruucasts 00bEM NPU3MBI U IHPAMUAIBI
10 X DJIEMEHTAaM.

Ipumensite  00BEM AN pelieHus
CTepeOMEeTpUYeCKHX  3aAad W A
HaXOXXICHHAS TEOMETPHUYECKUX BEINIHH.
MopeaupoBaTh peanbHble CUTyallMd Ha
SI3BIKE TCOMETPHH, Hceae10BaTh
MIOCTPOCHHBIE MOJEIN C HCIIOIB30BAaHUEM
TeOMETPUUECKUX TTOHATHH.

Konrpoabnas padora NelO

Paznen 12. Tena BpameHus.

14

Tema 12.1. Hunuuap.

ConeprkaHue JICKITUU

1. lunuHapUYecKas NOBEPXHOCTh, 00pa3yIoIIHe IITHHIPHICCKON IIOBEPXHOCTH,
0Ch IUIINHAPHYECKON TOBepXHOCTH. LIMuHAp: ocHOBaHUS 1 OOKOBAsI TIOBEPXHOCTB,
00pa3yrolas U 0Ch; IUIONIa/1b OOKOBOI M MOJIHOI moBepxHOCTU. DopMyiia oObema.

IIpakTrueckue 3aHsITUS

1. N300pakeHne IMIUJIMHIPA Ha TUIOCKOCTH. Pa3BépTka muwnHapa. CeueHus MHIHHIpa
(ITOCKOCTRIO, MapaljiebHON WM MEPIIEHANKYISIPHON ocu munHapa). HaxoxaeHue
o0beMa.

Tema 12.2. Konyc.

CopepxaHue JEKIUH

1. KoHndeckast HOBEpXHOCTh, 00pa3yrolne KOHHIECKOH IIOBEPXHOCTH, OCh H
BEpIINHA KOHHYECKON TOBepxHOCTH. KOHYC: OCHOBaHME U BepIlMHA, 00pa3yromias u
0CB; TUIOIIAAb OOKOBOMW U IOJTHOW TIOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yromue u
BBICOTa; OCHOBaHHS U OOKOBas MOBEPXHOCTh. M300pakeHrne KOHyca Ha IIOCKOCTH.
Pa3Béptka konyca. Ceuenust KoHyca (TIIOCKOCTBIO, apaJIeIbHOW OCHOBAHUIO, U
IUTOCKOCTBIO, MIPOXOAAIIEH depe3 BepmuHy). Dopmyna oObema.

[IpakTHueckue 3aHsITUs

1. BrruncneHne 3J€MEHTOB KOHYCa, TOCTPOCHNUE CEUCHNH, HaX0XIeHHe 00heMa
KOHyca.

Tema 12.3. [lap u cdepa.

ConeprxaHue JEKIHN

1. Cdepa u miap: HeHTp, paauyc, IdaMeTp; IIolaab MoBepxXHOCTH chepbl. Bzanmuoe
pacrosioxeHue chephl U MIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe; MIomaib
cthepsl. 3o00pakerue cdepsl, mapa Ha mwiockoctd. Ceuenus mapa. Popmyiia
o0beMa 1iapa.

HpaKTH‘ICCKOﬁ 3aHATUC

1. BerancieHue 35eMeHToB chepsl U I1apa, IOCTPOCHNE CEUCHNH, HAaX0KICHHE
o0Obema nrapa.
Kontpoabsnas padora Nell

AKTyajau3upoBaTh (akThl W METOJBI
TUIAHUMETPHH, peneBaHTHbIC TeMe,
IMPOBOAUTH aHAJIOT'UH.

JaBath ompezaerneHus cdepbl U Imapa, ux
LEHTPA, Panyca, THaMeTpa.
Omnpenenasite  chepy  Kak
BPAIICHHSI OKPYKHOCTH.
HccnenoBarh B3aMMHOE  PACIOIOKEHHE
chepbl ©  IUIOCKOCTH, JABYX  cdep,
WUTIOCTPUPOBATh 3TO HA 4YepTexax u

durypy

pHUCYHKaX.
®opMyIUpOBaTh omnpeneaeHne
KacaTembHOH  IUIOCKOCTH K cdepe,
CBOMCTBO M  MpHU3HAK  KacaTeabHOU
IIOCKOCTH.

3HAKOMHUTHCH C reofe3n4ecKuMuU

muHAAMH  Ha cdepe. OOBACHATH, YTO
Ha3bIBAIOT LWJIMHIPOM, Ha3blBaTh €ro
JJIEMEHTBI.

HN3yuyarb, OO0BSICHATBH, Kak MOJYYHUThb

LIIHHAP MyTéM BpaleHus
HIPSIMOYTOJBHUKA.

BriBoauTh, HCNOJB30BATH (GOPMYITBI JUIS
BBIUHCIICHUS IUTOIIAH 0OKOBOA
MOBEPXHOCTHU LIUIUH]PA.

H3yuars, pacmo3HaBaTb  pa3BepTKy
IINH/PA.

HN3o6paxkaTrs UWIMHAP U €r0 CEYCHHUS
IJIOCKOCTBIO, MPOXOAsIIEN Yepe3 ero och,
NapauiebHONM WM TIePIEHINKYIIPHON
OCH.

HaxoauTh 1miomamy 3TUX  CEUCHMH.
MoaenupoBath peajbHble CUTyallud Ha
SI3BIKE reOMETPHH, HCCJIEIOBATh
[IOCTPOEHHBIE MOJENIM C HCIOJIb30BAHUEM
T€OMETPUYECKUX TTOHSATHH.

O0bsACHATH, Kakoe TeI0  Ha3bIBAIOT
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KPYrOBBIM  KOHYCOM,  Ha3bIBaTb  €ro
JJIEMEHTBI.

N3yyaTh, OOBACHATH, Kak IOIY4HUTh
KOHYC IyTEM BpalleHUs NPSIMOYTOJIbHOIO
TpEyTroJbHUKA.

N300pakaTeh KOHyC U €ro CedeHus
IUIOCKOCTBIO, IPOXOJSALIEH 4Yepe3 och, U
IUIOCKOCTBIO, TIEPICHANKYJSIPHOH K OCH.
H3yuars, pacnosHaBaTb  Pa3BEPTKY

KOHyca.
BbiBoauTH, HCNOAB30BATH HOPMYIBI IS
BBIYHCIICHUS IUTIOIIA N OOKOBOM
MMOBEPXHOCTH KOHYCA.

Haxoautnb TIOIAa N CCUCHMH,

IPOXOIMX Yepe3 BEPIIMHY KOHycCa WU
HNEPIEHIUKYIISIPHBIX €70 OCH.

OO0BACHATH, KaKOE TEIO HAa3bIBAETCS
YCEUEHHBIM KOHYCOM.

N3yyaThb, 00BACHATb, KaK €ro HNOJIY4YHUTh

myTEM BpAIICHUS HPSMOYTOJIBHON
TpanennH.

BoiBonuTh, npuMeHsTH QopMmyny Ui
BBIYHCIICHUS TUTOTIATH 6oKOBOM
IOBEPXHOCTHU YCEUEHHOr 0O KOHYca.
AKTyaau3upoBaTh (GakThl WU  METOJBI
IUTAHUMETPHH, peTeBaHTHBIC TeMe,

IMPOBOAUTH aHAJIOTUH.

Pemarnb CTCPCOMETPUICCKUC 3a1a4u,
CBsA3aHHBIC C TCIaMHU BpallcHus,
TOCTPOCHUEM CEUYCHHH Ten BpalmicHusd, ¢
KOM6I/IHaHI/I$IMI/I TCI BpalicHuA u

MHOTOTPaHHHUKOB Ha Hax0XJCHUE
Te€OMETPHUUECKUX BEIUIHH.

Hcnonb3oBarh npu pelieHnu
CTEPEOMETPHUECKUX 3amaq

TIJIaHUMETPUYCCKUC (baKTI:-I n METOAbI
3a]aud Ha BBIUMCIICHHE U J0Ka3aTeIbCTBO.
MopeanpoBaTh peanbHBIE CHUTYaIlH Ha
SI3BIKE TE€OMETPHH, HCCIIeI0BATh
MIOCTPOCHHBIE MOJENN C HCIIOIb30BaHUEM
TEOMETPHUYECKUX TOHSATHIA.
AKTyanu3upoBaTth (GakThl ©U  METOJBI
IJTaHUMETPUH, PECICBAHTHLIC TEME,
[IPOBOJUTH aHAJIOTUHU.

BeiBOANTL, MCHOJB30BATH  (POPMYJIBI
00BEMOB: MPU3MBI, TUIHHIPA, TUPAMUIBI,
KOHyca;  yCeu€HHOM  mupamuabl U
YCEUEHHOTO KOHYCa.

Pemate  cTepeomMeTrpuueckue  3aJaud,
CBs3aHHBIC C BBIYHCICHHEM OOBEMOB.
@DopMyTUPOBATH OTPE/IEIeHUE IIapOBOTO
CErMeHTa, IMapoBOTO.

Hpumensaty QopMynasl ansd  HAXOXKIE
00BEMOB  IIAPOBOTO  CETMEHT4,  IIApOB




CeKTopa CJIos, IIApOBOro cekTopa. Perl
CTCpECOMETPUYECKUEC 3allaud, CBS3aHHBIC
00BEMOM mapa W IUIOMEAILI0  cde
MopaenupoBaTh peajibHbIe CHUTYal[MHd Ha 531
TCOMETPHH, HCCIICIOBATh MOCTPOCHHBIC MOJT
C HCIIOJIb30BAHHUEM TeOMETPUYECKUX IMOHST
AKTyaauzupoBatb  (GakThl U MeT
IUTAHUMETPHH, PEICBAHTHBIC TEME, MPOBO/Y
aHaJIOTUH.

Pemath  cTepeoMeTpuuecKHe  3ajauH,
CBSI3aHHBIC C COOTHOIICHHEM OOBEMOB U

MIOBEPXHOCTEH MOJ00HBIX Teln B
MPOCTPAHCTBE.

MoaennpoBaTh peajibHbIE CUTyallud Ha
S3BIKE TEOMETPHH, HCCIIEI0BaTh

IIOCTPOCHHBIE MOACIN C HCIOJIB30BAHUEM
TreOMETPUICCKUX MOHSATHUH.

Pa3nea 13. CucteMbl ypaBHEHHIA. 18
Tema 13.1. CucreMsl ConeprxaHue JSKIIUU
YpaBHEHHH. 1. CucteMBbl TMHEHHBIX, pAIIOHAEHBIX, HPPAIMOHATHHBIX YPaBHEHUH. 2 OnepupoBarh MOHATHSIMHM:  CHCTEMA
2. CucTeMbl M COBOKYITHOCTH TI0Ka3aTeNIbHbIX, JOrapu(hMHUECKUX yPaBHEHHH. 2 JUHEHHBIX ypaBHEHHH U €€ pelleHue.
3. CucTeMbl M COBOKYITHOCTH TTOKa3aTeJIbHbIX, JOrapu(hMHUYECKUX HEPABEHCTB. 2 Hcnonb3oBarh CUCTCMY JIMHENAHBIX
3. Ucnonp3oBanue rpadukoB HYHKIUH JIIS peICHHS YPABHECHUA U CUCTEM. 2 YPaBHEHUH i pEIlEeHHs] NPAKTUYECKUX
[IpakTryeckue 3aHsITHs 3aja4. .
1. PertieHue cucTeM JIMHCHHBIX YPABHECHUM. 2 | Haxoautn pelieHus MPOCTCHINMX CHCTCM
2. PerieHne cucTeM MOKa3aTeNIbHBIX, JIOrapU(PMUUECKUX YPaBHCHUI. 2|1 COBOKYITHOCTEN panroHaIBHBIX
3. Pemenne cucteM MoOKa3aTENbHBIX, TOTapH(PMHUIECKIX HEPABEHCTB. 2 | YPaBHCHHH 1 HCPABCHCTB. .
Hcnoan3zoBats Tpaduku QyHKOWA 11
4. PemieHne NpuKIIaAHBIX 337124 C TIOMOIIBIO CHCTEMBI IMHEHHBIX ypaBHEHHH. 2 Rimem/m YPABHCHIH.
[IpuMeHeHNe ypaBHEHUI, CHCTEM M HEPAaBEHCTB K PEIICHUIO MaTEMAaTHYECKUX 3a1a4 One‘"“po%an’ PCANbHRIC CHTyallln Ha
1 337124 U3 Pa3INYHBIX 00acTel HAyKH U PeatbHOM KU3HU ASBIKC AJIFCOPBI, COCTABIIATE  BLIDAKCHMA,
YpaBHEHUsI, HEPaBEHCTBA M CHCTEMBI IIO
YCIIOBHIO 3ajauu, HCCIIeIOBATh
IIOCTPOEHHBIE MOJIENIM C HCIIOJIb30BAHUEM
annapara ajreopsl
Kontpoabnas padora Nel2 2
Pasnea 14. DineMeHTHl KOMOMHATOPMKH, TEOPUH BEPOSITHOCT eI, MAaTeMATH4Y€eCKO#i CTATUCTHKU. 14
Tema 14.1. DneMeHTHI Coneprkanue JICKIUU
KOMOWHATOPUKH. 1.OcHOBHBIE TOHATHS KOMOMHATOpUKH. KOMOMHATOpHOE IPAaBUIIO YMHOKEHUS. 2 Hcnonb3oBarh MpaBwio YMHOXEHMS AJIs
[TepecranoBky, pazmenieHus, coueranus u Gpakropuai. TpeyronpHuk [lackans. NepeUrcICHUs] COOBITHH B  CllydailHOM
®opmyna buHoMa HeroToHa. OIIBITE.
[IpakTuueckue 3aHATHUL IHoab30BaThCst ¢bopmymnoit u
1. TTpocTetimive 3a/1a4u Ha MOACYET YUCIA Pa3MENICHNH, TIEPECTAHOBOK, COUETaHHM. 2 | tpeyronsaukoM Ilackans ans onpenenenus
Tema 14.2. Dnementsl Teopun | ConeprkaHue JIEKIMU 4ycaa COUETaHUM.
BEPOSITHOCTEH. 2 BeigenssTe Ha npumepax — ciydyailHble
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1. CoObITHE, KOMOUHALINS COOBITHIA, BEPOSITHOCTh COOBITHS, CIIOKCHHE M YMHOKCHUE
BEPOSITHOCTEH.

IIpakTrueckue 3aHATHS

1. YcnoBHas BepOSITHOCTb. Y MHOXKEHHUE BeposiTHOCTEN. JlepeBo cimyyaitHoro
sKkcriepuMenTa. Popmysia moaHOH BepossTHOCTH. He3aBHCHMBIE COOBITHSL.

2. Onepanuu HaJ COOBITHAMU: TIepecedeHre, 00 beTNHEHNE COOBITHIA,
MIPOTHBOIOJIOXKHBIE COOBITHS. [Inarpammer Diinepa. DopmMyiia CIOKESHUS
BEPOSITHOCTEH

Tema 14.3. DiteMeHTHI
MaTeMaTUYECKOU CTAaTUCTUKH.

CoaepkaHue JICKIUU

1. [IpencraBienne NaHHBIX C TIOMOMIBIO TabIHI ¥ nuarpamm. CpenHee
apupMeTHICCKOE, MeMaHa, HauOoJIbIlIee M HAUMEHBIIICE 3HAYCHUS, Pa3Max,
JIUCTIEPCHsl, CTAHIAPTHOE OTKIOHECHHE YHUCIOBBIX HA0OOPOB.

[IpakTudeckue 3aHATHS

1. Jucnepcus U cTaHJapTHOE OTKIOHEHUE. Jlucnepcuy reOMeTpUIecKoro 1
OMHOMHAIBHOTO pacIpeeICHUsL.

COOBITUSL B OMTUCAHHOM CIIy4aifHOM OIIBITE.
@DopMyTUPOBATH YCIOBHSA TPOBEACHUS
CIy4ailHOTO OmbITA.

Haxomuth  BEpOSTHOCTH  COOBITHH B
OTBITaX C PaBHOBO3MOXXHBIMH HCXOJaMHU.
MopenupoBarhb OTIBITHI c
PaBHOBO3MOXHBIMU 3JIeMEHTapHBIMU.
HCXOaMH B XOJ€ NPAKTHIECKOH DPadOTHI.
Hcnonb3oBath [guarpamMmbl  Jiepa
CIIOBECHOE  ONMCaHHWE  COOBITHH ISt
(hOopMyITHPOBKH u N300paskeHUS
0o0beMHEHNS] W TepecedeHHss COOBITHH.
Pemare 3amaunm  Cc  HCNOJIB30BaHHEM
(OpPMYITBI CTIOKECHHUS BEPOSTHOCTEH.
Pemats  3agaun Ha  HaxoXJACHUE
BEPOSITHOCTEH COOBITHH, B TOM 4YHCIIE
YCIIOBHBIX C TIOMOIIBIO JIepeBa CIyIaifHOTO
OTIBITA.

Onpeneasitb HE3aBUCUMOCTh COOBITHI TIO
¢dopMyne M MO OpraHU3aIlM{ CIYYaifHOTO
ombita. M3Bnekarb uHpOpMaLUiO U3
TabNIML W JMarpaMM, — HCIOJb30BaTh
TaOIUIIBI u JTHarpaMMBI JUTS
MPEJCTAaBICHNS CTAaTUCTUYECKUX JaHHBIX.
HaxoauTthb onucartenbHbIe XapaKTepUCTUKU
JTAaHHBIX.

BbeiiBUraTh, KPUTHUKOBATH THIOTE3bI O
XapakTepe CiIy4yallHOM HW3MEHUYHMBOCTH H
ompenenonmx e€¢ hakropax.

BeugenssTe Ha npumepax — ciydalHble
COOBITHSI B ONTMCAHHOM CIIy4aifHOM OTIBITE.
@DopMyTHPOBATH YCIOBHSA TPOBEACHUS

CITy4aiiHOTO OMBITA. Haxonuts
BEpPOSITHOCTH  COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMH HCXOJIaMH.
MopaenupoBathb OIIBITHI c
PaBHOBO3MOKXHBIMHU 3JIEMCHTAPHBIMH.
HCXOaMHU B XOJ€ NPAKTHIECCKOH pPadOTHI.
OcBauBaTthb TIOHSATHS: JUCTiepcus,

CTaHJAPTHOE  OTKJIOHEHUE  Cly4yailHOU
BEJIUYHUHBIL.

Haxoauth JIACTIEPCUIO o
pacrpeiesieHHIo.

Haxomuth 10 W3BECTHBIM (opMyIaMm
JIACTIEPCHIO TeoMEeTPUIECKOT0 "

OMHOMHAIBHOTO paclpeieNeHusl.
3HAKOMHUTBC C BBHIOOPOYHBIM METOJIOM
HCCIICIOBAaHUS COBOKYHNHOCTH  JIaHHBIX.
H3yuars B X0lle¢ MPAKTUIECKON PabOTHI C
UCTIONIb30BAHMEM  JIEKTPOHHBIX — TaOJIHIL
IPUMEHEHNE BBEIOOPOYHOTO MeToza
HCCIIEIOBaHUM.




4 YCJOBUA PEAJIM3ALUU YYEBHOI'O IIPEAMETA MATEMATHUKA

4.1 TpeboBaHusi K MATEPUATbHO-TEXHUYECKOMY 00ecneuYeHHIo
Peanuzanus yuebHoro mnpeamera MartemaTtnka TpeOyeT Hanudus y4eOHOTO KaOwHeTa
MaremaTuku.

O0GopynoBanue yueOHOro kabuHera: pabodyee MECTO mpernoaaBaTes (CTol, CTy); padoune
MecTa 00yJaroImuxcs (CTOJbI, CTYNbs); KOMIUIEKT Tabnuil: "Anrebpa n Hauaia aHajausa.
[TpousBoaHas u nepBoodpazHasn'; «OyHkIuu U rpadukn»; «PopMysbl COKPAIIEHHOTO
yMHOXEHU; «CTepeomerpusi», «MeTo KOOpAMHAT B IPOCTPAHCTBE»; «OCHOBHBIC
TPUTOHOMETPHUUECKUE TOXKIECTBA U (HOPMYIIbD»; MAKEThl MHOTOTPAHHUKOB U TEJI BpaIllEHUs U3
MeTalljia ¥ KapTOHA, HA0OP YEPTEKHBIN JUIS KIIACCHOU JTOCKH.

Texuuveckue cpencrsa odoyuenus: MynsTumeana-npoextop Infocus IN114 x Full 3D;
sKpaH HacteHHbIir Lumien Eco Picture Mftte White; mepconanbHBIi KOMITBIOTED C
ycranoBieHHbIM [10, noakimodennsiii k cetu Mutepuer(OC Windows 7 Pro;MS Office
2007;Kaspersky Endpoint Security;7-Zip;Google Chrome;PDF24 Creator)

4.2. IlepeyeHb  HOPMATHUBHBLIX  NPAaBOBBIX  JOKYMEHTOB, OCHOBHOW U
JAOMOJIHUTEILHON y4eOHOil JuTepaTypbl, He00OX0AUMOI /151 OCBOEHHSI Y4eOHOI0 MpeaMera
MaremaTuka

a) Hopmamueno-npagogvie akmul:

1. Tlpuka3z Muno6puayku Poccuu ot 17.05.2012r. Ne 413 «O06 yrBepx)aeHun
denepabHOr0 rOCYIaPCTBEHHOTO 00pa30BaTEeIbHOTO CTAHAAPTa CPEIHErO 0OIIETOo
oOpa3zoBanus» (B pel. npukazoB Munodpuayku Poccuu ot 27.12.2023 Nel028);

2. Ilpuxa3 Ne371 MunoOpuayku Poccun ot 18.05.2023r. «O6 yrBepx)aeHun deaepaibHOn
00pa30BaTeNbHOI MPOrpaMMbI CPEHET0 MPOPECCHOHATBHOTO 00pa30BaHU.

3. ITlpuka3 Munnpocemenuss Poccum ot 04.10.2023 N 738 "OO yTBepkIeHUH
(denepanbHOro mepedHs AJIEKTPOHHBIX 00pa30BaTENBbHBIX PECYpPCOB, JOMYIIEHHBIX K
UCTIOIB30BaHUIO TPH  pPEATH3allid HMMEIOUIMX TOCYJApCTBEHHYIO AaKKPEIUTAILUIO
00pa3oBaTeNbHBIX MPOrpaMM HayalbHOTO OOILIEro, OCHOBHOTO OOLIEro, CpeaHero
obmrero oopazoBanus"

4. Tlpuka3 Munnpocsemienus Poccuu ot 21.09.2022 N 858 "O6 yTBepkaeHUn
denepanbHOTO TIepeyuHst y4eOHUKOB, JOMYIIEHHBIX K UCTIOIb30BaHUIO TPH PeaTN3aIiH
HUMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTpaMM HaYaIbHOTO
00111eT0, OCHOBHOTO OOIIET0, CPETHETO 00IIET0 00pa30BaHUs OPTaHU3AIIUSAMH,
OCYILECTBIISIOUIMMU 00pa30BaTENbHYIO JAESITEIbHOCTh U YCTAHOBJIECHUS MPEAEIbHOI0
CPOKa MCIOJIb30BAHUS UCKIIOYEHHBIX YU€OHUKOB"

0) Ocnoenas numepamypa:

1. MaremaTuka: anredpa 1 Hadyajga MaTeMaTHYECKOT0 aHau3a, reoMeTpus. Anredpa u
Hayaja mareMarudeckoro ananu3a: 10-11 kiaccel: 6a30BbId U yriyOIEHHBIA YPOBHU : YUEOHUK /
. A. Amamos, 0. M. Kossiruna, M. B. Tkauéa [u ap.]. — 12-e u3a. — Mocksa :
[Tpocsemenue, 2024. — 464 c. — ISBN 978-5-09-112136-0. — TekcT : 37eKTpOHHBIH //
DNeKTpOHHBIN pecypc mudpoBoi oopazosatenbHor cpeapl CIIO PROFob6pa3zoBanue : [caidt]. —
URL.: https://profspo.ru/books/149004

2. Maremartuka: anredpa u Hadajga MaTeMaTHIECKOTO aHanu3a, reomerpus. ['eomerpus: 10-
11 xmaccel: 6a30BbIN U yrinyOonéHHbi ypoBHU : yueOHUK / JI. C. Atanacss, B. @. byrysos, C. b.
Kamommes [u ap.]. — 12-e m3a. — Mockaa : [Ipoceemenue, 2024. — 288 ¢. — ISBN 978-5-09-
116447-3. — TekcT : ANeKTPOHHBIN // DIEKTPOHHBIN pecypc 1udpoBoi 00pa3zoBaTENbHOMI
cpeant CITO PROFo6pa3osanue : [caiit]. — URL: https://profspo.ru/books/149002
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4.3. IlepeyeHnb mporpaMMHOro odecrnedeHusi, NpoQecCHOHAIbHBIX 0a3 JAHHBIX,
HHGpOPMAIMOHHBIX CIPAaBOYHBIX cHCTEM pecypcoB HHGpOPMAIMOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTu «MHTepHeT», HEO0XOAMMBIX /JI OCBOEHHMSI Y4eOHOIro
npeamera MaremaTtuka

JIuuensuonnoe nporpammuoe ooecrieuenue: Microsoft Office Word 2013/2007 Microsoft Office
Excel 2013/2007 Microsoft Office Power Point 2013/2007

HNuTepHeT- pecypcenl:
1.Ilepeuenn muppoBHIX (AIEKTPOHHBIX ) OMOITHOTEK:

-bubmorexa OP PROFo6pa3osanue https://profspo.ru/
-DneKTpOHHO-00pa3oBaTeabHas cucreMa FOpaiit https://urait.ru/

- DnexTponnas oubnmorexka BI'TY https://bibl.cchgeu.ru/catalog/

- HOb — HarnmonanbHas a1aekTpoHHas oubimoreka https://rusneb.ru/
2.KoncynprantlLiroc https://www.consultant.ru/

3.0dunmansuerii caiit OO0 «MHpoypox» https://infourok.ru/

4. Caiit OTKpbITHIH KOJUTeK. Maremaruka http://www.mathematics.ru

5. http://www.iprbookshop.ru/ DnekTpoHHO-0MOIHOTEUHAS CUCTEMA.

(MaTeMaTHKa B IOMOIIb CTYACHTY U IIKOJbHUKY — TecThI ONnline)

4.4, OcoOenHocTy  peaju3anuv  y4eOHoro mnpeamera MaremaTuka s
00y4JaIMXCs U3 YHCJIA HHBAJIUAOB U JINI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

[Tpu oOy4yeHHMHM JUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JIOPOBBS, MPEIyCMATPUBACTCS
WHAUBUAYAIIbHBIN rpaguKk oOydeHus.

WHBanuapl ¥ JIMlla ¢ OTPaHHYEHHBIMUA BO3MOKHOCTSIMU 3JI0POBBSI 00€CIICYCHBI TICYaTHBIMH
U DJICKTPOHHBIMHU 00pa3oBaTeIbHBIMHU pecypcaMu B pOpMax, alalTUHPOBAHHBIX K OTPAHUYCHUSM
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5 KOHTPOJIb M OIEHKA JOCTWXEHHMH PE3YJbTATOB

OCBOEHMSA YYEBHOI'O IIPEJIMETA MATEMATHUKA

Pe3ynbrarel 00yueHus

OrueHka pe3yabTaToB
(bopMBI 1 METOTBI)

JINYHOCTHBIE PE3VYJIbTATHI:

1) rpaxk1aHCKOTrO BOCIIUTAHUS: C(HOPMUPOBAHHOCTH
IpaXXIaHCKOW MO3HUIIMU 00YYaIOLIETrocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUNMCKOI0 00IIECTBa, OCO3HAHKE
CBOMX KOHCTUTYIIMOHHBIX [IPaB U 00513aHHOCTEH, YBaXKEHHE
3aKOHA Y MPABOIOPSAKA; IPUHATUE TPATULIMOHHBIX
HAI[MOHAJIbHBIX, 00IIEYEeNIOBEUECKUX I'YMaHUCTUYECKUX U
JEMOKPaTUYECKUX

LIEHHOCTE!N; TOTOBHOCTb IIPOTUBOCTOSITH UIECOJIOTUH
HKCTpEMH3Ma, HAIIHOHATN3MA, KCEHOPOOHH,
JACKPUMHHAIMH 110 COUUATIBHBIM, PEITUTUO3HBIM, PACOBBIM,
HallMOHAJIBHBIM ITPU3HAKAM;

TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTh B UHTEpECAX
Ipa)KAaHCKOTO 0OIIECTBa, Y1aCTBOBATH B CAMOYIPABICHUHU
B 00111€00pa30BaTeIbHON OpraHU3aul U JETCKO-
FOHOLIECKUX OpraHu3alusaX; yMEHHE B3aUMOJECHCTBOBATD C
COLMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
(GYHKUMSIME ¥ HA3HAYEHUEM; TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOM JIESITEIbHOCTH;

2) naTpUOTHYECKOI0 BOCIIMTAHUSA: OCO3HAHNE
c(hOpMUPOBAHHOCTh POCCHICKOM IpaK TaHCKOU
UJCHTUYHOCTH, IATPUOTU3MA, YBAKEHUS K CBOEMY Hapo#y,
YyBCTBA OTBETCTBEHHOCTH Iepel PoauHoM, roproctu 3a
CBOM KpaM, CBOXO PoauHy, CBOM A3BIK U KYJIBTYPY, IIPOLILIOE
Y HACTOsIIlee MHOTOHAIIMOHAIBHOTO Hapoaa Poccnn;
LIEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U IPUPOJHOMY HACJIEIHNIO,

MaMsATHUKaM, TPaJULIHsIM HapoaoB Poccrn, TOCTHKEHUSIM
Poccnn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;
uzeitHast yOe)KIeHHOCTh, TOTOBHOCTbH K CITY>K€HHUIO U 3alUTe
OTeuecTBa, OTBETCTBEHHOCTH 32 €T0 CYB0Y;

3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS: OCO3HAHUE
JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApOa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO
MOBE/ICHNUS; CIIOCOOHOCTh OLIEHUBATh CUTYALUIO U
MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA
MOpaJIbHO-HPAaBCTBEHHbBIE HOPMBI U IIEHHOCTH; OCO3HAHUE
JUYHOTO BKJIAa B MOCTPOCHHUE YCTONYUBOTO OYIYyIIETO;
OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJTUTENSAM U (HITH)
JIPYTUM YJIEHAM CEMbH, CO3JJaHUI0 CEMbU HAa OCHOBE
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OCO3HAHHOTO MPUHATHUS LEHHOCTEN CEMEMHOM )KU3HU B
COOTBETCTBUU C TpaAULIUAMHU HapoaoB Poccuy;

4) 5CTETUYECKOT0 BOCIIUTAHUS: ICTETUUECKOE OTHOLLIEHUE K
MUpY, BKII0Yast 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a U OOLECTBEHHBIX OTHOIIECHUH;
CHOCOOHOCTh BOCIPUHUMATD PA3JIMYHbIE BUIbI HCKYCCTBA,
TpaZMLIUU ¥ TBOPYECTBO CBOETO U APYTUX HAPOJOB,
OILYIATh SMOLMOHAIBHOE BO3/IEHCTBUE UCKYCCTBA;
yOeXIEHHOCTh B 3HAYMMOCTH JJIs1 JINYHOCTH U OOIIECTBA
OTEYECTBEHHOI'O U MUPOBOI'O UCKYCCTBA,

THUYECKUX KYJIbTYPHBIX TPAaJULUI U HAPOJHOTO
TBOPYECTBA; TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX
BHJIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISTh Ka4eCTBa
TBOPUYECKOH JINYHOCTH;

5) dbuzmveckoro BocnuTaHus: choOpMUPOBAHHOCTH
3JI0pPOBOTO U O€30I1aCHOr0 00pa3a >KU3HU, OTBETCTBEHHOIO
OTHOILEHHSI K CBOEMY 3/10pPOBbI0; IOTPEOHOCTD B
(U3UYECKOM COBEPILIEHCTBOBAHUH, 3aHITUSIX CIOPTUBHO-
037I0POBUTEJILHON JEATENbHOCTbIO; AKTUBHOE HEMPUSITHE
BPE/IHBIX MTPUBBIYEK U UHBIX (POPM NPUUMHEHHUS Bpea
duznueckomy u
IICUXUYECKOMY 3[I0POBBIO;

6) TPyZIOBOTO BOCHIUTAHUS: TOTOBHOCTh K TPY/y, OCO3HaHHE
LIEHHOCTHU MacTepCTBa, TPYJA0Ir001e; TOTOBHOCTD K
AKTUBHOH JI€ATEIBHOCTH TEXHOJIOTUYECKON U COLIMAIbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULIMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIIIOJIHATH TaKylO
JeSITENIbHOCTh; MHTEPEC K Pa3IMYHbIM chepam
npodeccuoHaNbHON e TeIbHOCTH, YMEHHE COBEPILIATh
0CO3HaHHBII BBIOOP OyayIIel npodeccuu U peanu30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHbl; TOTOBHOCTb U
CHOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA
IPOTSKEHUH BCEU KU3HU;

7) 3KOJIOTUYECKOTO BOCIIUTAHUS: CPOPMUPOBAHHOCTD
HKOJIOTMYECKOH KYJIbTYphl, TOHUMAHUE BIUSHUS
COLIMAJIbHO-3KOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE
MPUPOJIHOM U COLIMATILHON CpeJibl, OCO3HAHME TTI00aJTLHOTO
XapakTepa 3KOJOrMYECKUX Mpo0ieM; IIaHuPpOBaHUE U
OCYIIECTBIICHUE JCHCTBUN B OKPYKAIOLIEH Cpelie Ha OCHOBE
3HaHUA LeIel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; AKTUBHOE HETPUSATUE
JIEHCTBUM, IPUHOCAIINX BpEJ OKPYXKAIOLIEH CPELE; YMEHUE
MIPOrHO3UPOBATh HEOIATONPUATHBIE IKOJIOTUYECKUE
ITOCJIE/ICTBHS IPEAIIPUHUMAEMBIX IEUCTBUM,
MPeOTBpallaTh UX; PACUIMPEHUE OIbITa JESTEIbHOCTH




HKOJIOTMUYECKOM HANPaBIEHHOCTH;

8) LIEHHOCTH HayYHOI'0 O3HAHUS: CPOPMHUPOBAHHOCTh
MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOILLIECTBEHHON MTPAKTHUKH,
OCHOBAHHOTO Ha JIUAJIOre KyJIbTYyp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTA B MOJIMKYJIbTYPHOM MHUDE;
COBEpPILEHCTBOBAHUE A3bIKOBON U UUTATEIBCKON KYJIbTYPBI
KaK CpeJICTBA B3aUMOICHCTBHSI MEXLy JIFOAbMU U TO3HAHMS
MUPa; OCO3HAHHE LIEHHOCTU HayYHOU JEATEIbHOCTH,
TOTOBHOCTb OCYHIECTBIISATH IPOEKTHYIO U
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHIUBUAYAIBHO U B
rpymme.

METAIIPEIMETHBIE PE3YJIbTATDI

B pesynpTaTe OCBOEHHS HpOrpaMMmbl IO MaTeéMaTHKE Ha
YPOBHE OCHOBHOTI'O OOILIEro 00pa3oBaHMs y 00y4yarollerocs

Oynyr cOpMUPOBAaHBI METaNpPEIMETHBIC PE3YJIbTATHI,
XapaKTepU3yroUecs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIIbHBIMU JIEHCTBUSIMH, YHUBEPCATbHBIMH
KOMMYHUKATUBHBIMU  JIEUCTBUSIMU M YHUBEPCAIbHBIMHU
peryJIsTUBHBIMH JIEHCTBUSIMHU. [To3naBarenbHbIC
YHHUBEpCaIbHbIC yueOHbIE IeHCTBUSI.
I[MPEJMETHBIE PE3VYJIbTATHI

1) BJIAJICHUE MeToAaMu JI0Ka3aTelIbCTB,

AJIropuTMaMu  pelICHUA 3alda4d; YMCHHC Q)OpMYHHpOBaTL

OTpeNIeTICHUsI, aKCHUOMBI M TEOPEMbl, TPUMEHSATh WX,
MIPOBOJIUTH JIOKA3aTENbHBIE PACCYXKJICHHS B XOJI€ PEIICHUS
3a/1a4; YMEHHE OIEpUPOBATH TMOHIATHIMU: ONpEEICHUE,
aKkCHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, TMPHU3HAK,
JIOKA3aTeNbCTBO, PABHOCHIIbHBIE (DOPMYIHUPOBKHU; YMEHHE
dbopmynupoBath oOpaTHOe MIPOTUBOMNOJI0KHOE
YTBEpXKACHHUE, MPHUBOJIUTh MNPUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh ~ METOJ  MAaTe€MaTU4YeCKOW  HMHIYKLHH;

IIPOBOJIUTH JTOKA3aTENIbHBIE PACCYKIEHUS IIPU PEIICHUU

u

3aj1ad4,

pacCyXIeHHI;
2)

qyuca,

OLICHUBAThb JIOTUYCCKYIO MMpaBHUIIbLHOCTDb

YMCHHUEC OICpUPOBATH IOHATUAMU: CTCIICHD
CTCIICHDb C O CIbIM

CTCIICHb C

IIOKa3aTeCJieM, KOpPCHb

HATypaJlbHOM  CTeleHH, parroHaIbHBIM
MOKa3aTeseM, CTENEeHb C AeHCTBUTEIbHBIM (BEIIIECTBEHHBIM )
nmokasarenem, Jorapudm Yucna; yMEHHE BBIOIHSITH
BBIUMCJICHHE 3HAYCHUU U MpeoOpa3oBaHUS BBIPAKEHUN CO
CTeNeHsAMH | Jiorapudmamu, mpeodpa3zoBaHus IpOOHO-
paloOHalIbHBIX  BBIP@KEHHUH; )  yMeHHe  CBOOOJHO
sJorapugm
KOCHHYC Y TaHT€HC TIPOU3BOJIHHOTO YHCIIA;

3)

ONEprupoOBaTh IOHATUAMU: qucia, CHHYC,

YMCHHC ONCprUpOBaATH INOHATHUAMMU

Habmronenue u OLICHKA
pe3yiabTaToB  paboThl  Ha
MPAKTUICCKUX S3aHATHUAX
poBepKa pe3ysIbTaToB
CaMOCTOSITEIIBHOU paboTHI;
OLIEHKa YPOBHS 3HaHU
CTYACHTOB Ha KOHTpPOJIBHO-
YYETHOM 3aHATUH,
KOHTpOJIbHasE ~ paboTta 1o
pazzaeny
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parroHaIbHbIE, UppalnroHalbHbIC, noKa3aTeJbHbIE,
CTETIEHHBIE,  JIOTapu(PMHUUYECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHHSI U HEPABEHCTBA, MX CHCTEMBI;

4) yMmeHue ONepupoBaTh MOHATHAMH: (DYHKIHS,
HenpepbiBHasE (QYHKIMS, NPOU3BOAHAs, IMepBooOpa3Has,
OTIpe/IeNIeHHBI MHTErpaj; YMEHHE HAXOJIUTh MPOU3BOJIHBIC
JJeMEHTapHbIX  (QYHKIUH,  HMCIONb3ysd  CIPaBOYHBIC
MaTepuaibl; UCCIEA0BATh B MPOCTEHIINX CIydasiX (yHKIIUH
Ha MOHOTOHHOCTb, HAXOJUTh HAaUOOJBIINE U HaUMEHbIINE
3HaYeHUs (QYHKIMHA; CTPOUTh TpadUKd MHOTOYJICHOB C
UCIIOJIb30BAaHUEM allllapaTa MAaTEeMaTU4YEeCKOro aHallu3a;
OPUMEHATh TNPOU3BOAHYIO TP PEUICHWH 3a7ad  Ha
JBUKEHHE; pelaTh MPaKTUKO-OPUECHTHUPOBAHHbBIC 3a/1a4 Ha
HauOOJbIIMEe ¥ HAUMEHbIIUE 3HAYCHUS, HAa HAXOXKICHHE
MyTH, CKOPOCTU M YCKOPEHHUS; YyMEHHE HCIOIb30BaTh
cBoiicTBa M rpaduku (GYHKIUI AJid pelIeHHus ypaBHEHH,
HEPaBeHCTB U 33/J]ad C [apaMmeTrpamu; H300pakaTh Ha
KOOPJIMHATHOU IJIOCKOCTH MHOECTBa peleHuit
yYpaBHEHHIA, HEPABEHCTB U HX CHCTEM;

5) ymeHue onepupoBarh MOHITUSME: PAlMOHATbHAS
¢GyHKUuMs, TOKa3arenbHas (YHKOWSA, CTeTeHHas (QyHKIHS,
norapudmuueckas byHKIHS, TPUTOHOMETPHYECKHE
byHKIIMKM, 00paTHbIe (YHKIMH, YMEHUE CTPOUTH TpaduKu
M3YYEHHBIX (YHKIUH, HUCHONB30BaTh Tpaduku MpU
U3y4EHHH TPOLIECCOB U 3aBUCUMOCTEH, IIPU peIIeHUH 3a7a4
U3 JpYrux y4eOHBIX MPEJAMETOB W 3ajad U3 peaabHOM
KU3HHU;, BBIpaXaTh (QOPMYyJIaMH 3aBHCHMOCTH  MEXKIY
BEJIINYMHAMU;

6) yMEHHE pelIaTh TeKCTOBBIE 3a/1a4i Pa3HBIX THUIIOB
(B TOM yHclie Ha MPOLEHTHI, 0JM U 4YacTH, Ha JBU)KEHUE,
paboTy, CTOMMOCTb TOBAapOB M YCIYI, HaJOIH, 3a/aud M3
o0yacTu ynpaBlieHUs] TUYHBIMH U CEMEHMHBIMU (DMHAHCAMH);
COCTaBIISITh BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M WX
CUCTEMBI IO YCJOBMIO 3aJlauM, MCCJIEI0BaTh IMOJYyYEHHOE
pelIeHne U OLeHNBATh MPaB/ONOI00HOCTh Pe3yJIbTaTOB;

7) yMeHHWE OIepHpOBAaTh TOHATHUSMH: CpeIHEe
apudmernyeckoe, MeauaHa, HauOOJbLIE M HaWMEHbLIee
3HAa4YeHHs, pa3Max, AMCIEPCHUsi, CTaHIapTHOE OTKIOHEHUE
YUCIOBOr0 Habopa; yMEHUE U3BIEKaTh, MHTEPIPETUPOBATD
uHpOpMalLMIO,  TPEACTAaBICHHYIO B  Tabimumax, Ha
quarpammax, rpadukax, OTpakarollyl CBOWCTBA pealbHBIX
NpPOIIECCOB U SBJICHUHN; NPEACTaBIATh HHPOPMALUIO C
MOMOIIBI0  TaONMWIl ®  JAWarpamw, HCCJIEIOBATh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCJIEC C TNPUMEHEHHUEM
rpad)MIecKUX METOJIOB U DJIEKTPOHHBIX CPECTB;




8) yMmeHMe omepupoBaTb IOHATUSAMU: CIydalHBIN
ONBIT W CIy4ailHOE COOBITHE, BEPOSITHOCTH CIIy4yailHOro
coObITHS; yYMEHHE BBIUUCIIATH BEPOSITHOCTh c
UCTIOJB30BAaHUEM  TpaQHUUECKUX METOJOB; MPHUMEHSThH
GopMynbl  CIOXKEHHS M  YMHOXXEHHUS  BEpOATHOCTEH,
KOMOUHATOpHbIE (akThl U (GOpMYJIBl IIPU pELICHUHU 3a/ad;
OLIEHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHIl; 3HAKOMCTBO
CO CJIy4aifHbIMHU BEJIMYMHAMU; YMEHHE IPUBOAUTH IPUMEPHI
IIPOSIBJIEHUS 3aKOHA OOJBIIMX YHCEN B NPUPOJHBIX H
OOIIECTBCHHBIX SBIICHUSIX;

9) ymeHue onepupoBarh MOHATUAMU: TOUKA, IIpsIMas,
IUIOCKOCTB, MPOCTPAHCTBO, JIBYrpaHHbIN YT OJI,
CKpELMBAIOIINECs npsIMbIe, napaieNbHOCTh u
HEPIEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, Yrojl MexXIy
HOPSMBIMHU, YTOJI MEX]y MPSIMOH U IJIIOCKOCTBIO, YTOJI MEXY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosHUE MEXIY HOpPSAMBIMHM, DPACCTOSHUE  MEXIY
IUIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh IPU PEIICHUU 3a]ad
U3Y4YEHHbIE (AKTBl M TEOPEMbl IUIAHUMETPUM; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA;

10) yYMEHHE OIEepUpOBATH HNOHSTUSMU:
MHOI'OI'paHHMK, CE4€HUE MHOTOTPaHHUKA, KYO,
napajjieNenunes, OpusMa, —nupamuaa,  Qurypa  H
IOBEPXHOCTh BpallleHHs, LMIMHIpP, KOHYyC, map, cdepa,
ceueHUss (QUrypsl BpalleHHs, IJIOCKOCTh, Kacarouasics
chepbl, UWIMHIpa, KOHYCa, IUIOIIAJb IOBEPXHOCTH
NUPaMUJIbI, IPU3MBI, KOHYCA, LWIMHJpA, TUIOMAIb CQepsl,
o0beM  Ky0a,  MpPSAMOYrojJbHOTO  MapajJieNenumena,
NUPaMUJIbI, TPU3MBI, HWIMHApPA, KOHYyca, IIapa; yMEHHE
n300pakaTb MHOTOI'PAaHHUKH M TIOBEPXHOCTH BPAILCHUS, UX
CEYEHHUs OT PYKH, C IOMOIIBIO YEPTEKHBIX NHCTPYMEHTOB H
AJIEKTPOHHBIX CPEJCTB; YMEHHUE PACIIO3HABATH CUMMETPHIO
B IPOCTPAHCTBE; YMEHHWE paclO3HaBaTh IPAaBUIbHBIE
MHOTOTPaHHUKH;  yYMEHHME  CBOOOJHO  OINEpUpOBATH
MNOHATUSIMM:  JBHXKEHHE,  NapajuleJbHBIA  MNEpEeHocC,
CUMMETpHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue TOA00US, TMOAOOHBIE (UTYpPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJO0HBIE (PUTYPHI, B TOM YHUCIIE B
IIPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHHUE HCIIONIb30BaTh
TEOMETPUUYECKUE OTHOILIEHUS, HaXOAUTh TE€OMETPUUYECKUE
BEJIMYMHBI ([UIMHA, YroJl, IUIONaab, 00bEeM) MPH pEIICHUH
3aJa4 M3 JAPYrHX YYeOHBIX MPEIMETOB M M3 pealbHOM
KH3HU;

11) ymenue onepupoBaTh MOHSATHSAMH: JIBUKEHUE B
IIPOCTPAHCTBE, MOAOOHBIE (UIYpPHl B IPOCTPAHCTBE;
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WCIIOJIb30BaTh OTHOLIEHUE IUIOMIAZEH NOBEPXHOCTEH U
00BbeMOB MOAOOHBIX (PUTYp TPHU PEIICHUH 3a/1a4;

12) ymMeHMEe BBIUUCIATH T€OMETPUUECKHE BEIMUUHBI
(MHA, yroj, IJOMIAgb, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POPMYIIBI U METOIBL;

13) YMEHHE OINepUpPOBATH MIOHSTUSIMU::
NPSIMOYTOJIbHASL CHCTEMa KOOPAMHAT, KOOPAMHATBHI TOYKH,
BEKTOp, KOOPAMHATBhl BEKTOPA, CKaJSPHOE MPOU3BEACHUE,
yroJl MEXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpPa Ha YHCJIO; HAXOIUTh C IIOMOIIBIO H3YYEHHBIX
dopMynT KOOpIAMHATHI CEpPEOUHBI OTPE3Ka, PACCTOSHHE
MEXy IBYMSI TOUKaMU;

14) ymeHue BBIOMpATh TOIXOMAIIUNA HW3YYCHHBIN
METOJ JUTSt perieHus 3a/1a4u, pacro3HaBaTh
MaTemMatuyeckue ¢akThl U MaTeMaTH4YeCKHe MOJETH B
IOPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE;
YMEHUE MNPUBOJUTH IMPUMEPHl MATEMaTUYECKUX OTKPBITHI
POCCHIICKOM U MUPOBOM MaTEMATHYECKOW HAYKH;

15) ymeHue onepupoBaTh MOHATUSAMHU: MHOXKECTBO,
IIOJIMHOXKECTBO, OIEpallMi HaJl MHOXKECTBaMHU; YMEHHE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapar Juist
ONMUCAHUsl PEaIbHBIX MPOLECCOB U SIBJICHUM NPU PEIICHUU
3a[a4, B TOM YHCIIe U3 APYTUX Y4eOHBIX MPEIMETOB;

16) ymeHue onepupoBaTh MOHATUAMU:
HaTypaJIbHOE YHCIIO, LIEJIO€ YHUCIIO, OCTATOK 10 MOJIYJIIO,
palMoOHAIBHOE YUCIIO, UPPALMOHATIBHOE YHCII0, MHOXKECTBA
HaTypaJIbHBIX, LEJIbIX, PALIMOHAIBHBIX, IEHCTBUTEIBHBIX
YHCEJl; YMEHUE HUCIIONb30BaTh IPU3HAKU JACIIUMOCTH,
HAaUMEHBIINNA OOLINI 1eNUTeNh U HauMEHblIIee 001ee
KpaTHoe, aroput™ EBKnnaa Npu pelieHuy 3aaady;
3HAKOMCTBO C PAa3JIM4YHBIMU ITO3UIIHOHHBIMU CUCTEMAMHU
CYHCIICHUS;

17) ymeHue onepupoBaTh MOHATHIMH: TOX/IECTBO,

TOKAECTBEHHOE Npeo0pa3oBaHKe, YPABHEHUE, HEPABEHCTBO,
CUCTEMa YpPaBHEHUH U HEPABEHCTB, PABHOCUIIBHOCTD
YPaBHEHUH, HEPABEHCTB U CUCTEM, PALIMOHAJILHBIE,
UpPpALMOHAIIBLHEIE, [I0KA3aTEIbHBIE, CTEIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPaBHEHMUS,
HEPaBEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPABHEHUS,
HEPaBEHCTBA U CHCTEMBI C IOMOIIBIO Pa3JIMYHBIX IPUEMOB;
penarh ypaBHEHHsI, HEPABEHCTBA M CUCTEMBI C ITapaMETPOM;
IIPUMEHSATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIs
pElIeHUsT MaTEMAaTUYECKUX 33/]1a4 U 337a4 U3 Pa3IMYHbIX
o0acTeil HayKH U pealbHOM KHU3HH;

18) ymeHue cBOOOAHO ONEpUPOBATH MOHATUAMHU:
MOCJIEI0BATENbHOCTD, apupMeTHYEeCKast IPOrpeccus,




reoMeTpuyIecKas Iporpeccusi, 0eCKOHEYHO
yOBIBaroIIasi reOMETpUYecKas Mporpeccus; yMeHue
3a/1aBaTh N0CJIEA0BAaTENbHOCTH, B TOM YHUCIIE C
MOMOIIBIO PEKYPPEHTHBIX (OPMYIL.
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Paszpaboryukm: ﬁ-/

®I'BOY BO «BI'TY» CIIK npenojaparenb NEpBOH KB. KaT. Pszanosa O.A.
®IrB0Y BO «BI'TY» CIIK npenoaasarens H ﬁ‘ﬁf%"// ~ Xypasnesa H.A.
®I'BOY BO «BI'TY» CIIK npenogasarelib BEICHICH KB KATETOPUH anmmia H.B.

PyxoBomuTesib 06pazoBaTeIbHOH NPOrpaMMbl /
OI'BOY BO «BI'TY» CIIK npencaasaTelb BHICIIEH KB KATETOPUH %f Ilerpopa I H.
Oxcnept

Ko TH ., 2Plerry /% S et A A,

Lo-prepr CE, et 2 o cp

b PG et tcomrce, MIT.
opraHHBamm



padoueii mporpammbl yueOHoro npeamera MaremaTuka

JIMCT AKTYAJIM3ALIUU

/o

Haumenosanue
snementa OII,
pasnena, myHKTa

[IyHKT B mpeapiayiei
penaKkuuu

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUSAMU

PexBU3UTHI
3acegaHus,
YTBEPAUBIIETO
BHECCHHE
N3MEHECHHH
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