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Pa6ouasi nporpamma ydeoHoii gucuumiinabl OYJ1.03 MaremaTuka

o0pa3oBaTeIbHOIi MPOrpaMMbl cpeHero NpogeccuoHaJILHOro 00pa3oBaHus

10 MPOrpaMMaM NOAr0TOBKH KBAJIH(PHUUMPOBAHHBIX PA00YHX, CIYKALIMX

no npodeccun 43.01.09 Iosap, konaUTEP

Opranusanus-pa3padoTymk:

[ocynapcTBeHHOE TMPO(ECCHOHAIBHOE O00pa30BaTEIbHOE  YUPEKICHUE

((COCHOFOpCKI/Iﬁ TEXHOJOTHYCCKUM TEXHUKYM)).

Pa3paboTuuk:

Crpynuna Ouabra KoHCTAHTHHOBHA, IPENI01aBATENIb MATEMATUKH.
EmeabsinoB Cepreii BraguMupoBuy, rnpenoiaBareiib MaTeMaTUKU

AHHOTAIIUSA

Pabouas mporpamma yue6Ho# auciurmunabl OY J1.03 Marematuka: anredpa

¥ Hayalla MaTeMaTHYeCKOro aHalln3a, TeoMeTpHs pa3paboTaHa C Y4eTOM

CIEAYIOUIUX TOKYMEHTOB:

— ®epepanbHoro 3akoHa Poccuiickoit ®@enepanuu ot 29 nekabps 2012 r.

No273 — ®d3 «O06 o6pazoBanuu B Poccuiickoit deneparum.
[Ipukaza MunucrtepctBa oopa3zoBanus U Hayku PD ot 17.05.2012 r. Ne413
«O0 yTBepxkaeHUHN (GeAepaTbHOTO TOCYAApPCTBEHHOTO 00pa30BaTeIHLHOTO
cTaHgapta cpeaHero (mosHoro) oOmiero obpaszoBanus (B pen. [Ipukazon
MunoOpnayku Poccun ot 29.12.2014 r. No 1645, ot 31.12.2015 1. Ne1578).
[Tucema [lenaprameHTa rocyJapCTBEHHOM MOJUTUKUA B cepe MOAroTOBKHU
pabounx kanpoB u 1O Muno6pnayku Poccuu ot 17.03.2015 r. Ne 06-259
«PexoMeHganmmu 1O  OpraHMU3aIliu  TOJYYEHHUS CpPEaHEro  OOIIero
o0Opa3oBaHHs B Mpejesiax OCBOCHHS 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO
npodeccruonanbHOT0 00pa3oBaHus Ha 0a3e OCHOBHOTO 001IIET0 00pa3oBaHUs
¢ yuérom TpeOoBaHUl (erepanbHBIX T'OCYIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHAAPTOB W IMOJy4aeMol mnpodeccud WU CHEHUaIbHOCTU CPEAHETO
po(eCcCUOHAILHOTO 00pa30BaHU.
[IpumepHOl mporpamMMmbl  001I€00pa30BaATEILHON YYEOHOM JAUCIUTIIMHBI
«Maremarnka: anredpa ¥ Hadajga MaTeMAaTHYECKOTO aHAM3a, TEOMETPHSD)
JUISL npodeccuoHaTbHBIX o0pa3oBaTeNbHbIX OpraHu3alui,
pexoMenaoBaHHO DPI'AY «DPUPO» B KauecTBe NMPUMEPHOM MPOrpaMMbl
JUTsl peann3aluu OCHOBHOM mnpodeccuoHanbHoi nporpammbl CIIO Ha 6aze
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OCHOBHOTo 001Iero o0Opa3oBaHUs C TMOJYYEHHEM CpPEIHEro OOIIero
obpazoBanusi (IIporoxkon Ne 3 ot 21 wumronmsa 2015 r., perucTpupoBaHHBIN
HoMep perieH3uu 385 ot 23 utoinig 2015 r. DI'AY «DUPOy»);

— IlpumepHoii ocHOBHON 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEro
obpazoBanus (Omobpena peneHneM OeaepaabHOTO yueOHO-METOIUIECKOTO
o0benuHeHus mo obmemy obpazoBanuro (IIpotokon ot 28 wutons 2016 r.
No2/16-3)

[Iporpamma  paccMOTpeHa Ha  3ace€JaHMM  METOJAMYECKOW  KOMHCCUH

obmeoopazoBarenbHoro mnukiaa I'TIOY  «CocHOropckuii TEXHOJIOTHYECKUMA

TexHukym». I[Ipotokos Ne 1 ot 31 aBrycra 2020 r.

©I'TIOY «CocHOropcKui TEXHOJOTUYECKUN TEXHUKYM», 2020
© Crpynuna O.K., 2020

© EmenpsnoB C.B., 2020
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1 IACHOPT PABOYEN MTPOI'PAMMbBI YYEBHOU JUCIHUILIUHBI
OY .03 MATEMATHUKA

1.1 O61acTh NPUMEHEHUsI IPOTrPAMMBbI

PabGouass mporpamma y4eOHOW IUCIMIUIMHBI SBJISETCS YacThl0 OCHOBHOM
0011e00pa3oBaTeIbHON MPOTPAaMMBI CPEIHETO OO0Iero oOpa3oBaHUs B Ipeaesiax
ocBoenusi OIIOIT CIIO na 0a3e ocHOBHOro oOmIero oOpa3oBaHUS — MPOTPAMMBI
MOJIFOTOBKU KBAJTU(UIIMPOBAHHBIX PabOUnX, Cayx)amux (0a3oBas MOArOTOBKA)

1.2 MecTo AUCHMIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHaJbHOI
o0pa3oBaTeJbHON NPOrPaMMBbI:

VYyeOHas mucruruiiHa «MareMmatuka: anredpa U Hadaiga MaTeMaTHYecKOTro
aHalln3a, TEOMETPHS» SBIACTCA YYCOHBIM TPEIMETOM OO0s3aTEIBHON MpeIMETHON
obsactu «Marematuka u uapopmatukay OI'OC cpegnero oduiero oOpasoBaHus B
obmeoOpazoBatenpbHOoM Iukie ydyeOHoro rana OIIOIT CIIO na 6a3e OCHOBHOTO
00111eT0 00pa30BaHUs € MOJYYCHUEM CPEIHEr0 0OIIEro 00pa3oBaHus.

1.3 O0mas xapakTepucTHKa y4eOHOH AUCHUILTHHBI «MaTeMaTHKa

Marematuka  sABiIseTcs — (QyHIAMEHTaIbHOM  0O0IIe00pa3oBaTeIbHON
JUCHUIUIMHOM CO  CIIOKUBILIMMCS yCTOMYMBBIM COJIEP)KaHHEM U OOIIMMH
TpeOOBAaHUSIMU K TIOJITOTOBKE 00YYaIOIINXCSl.

B mpodeccronanbHpix 00pa30oBaTEeNIbHBIX OpPTaHU3AlUAX, PEATU3YIOIINX
00pa3oBaTenbHyI0 MPOTPAaMMy CPEIHETO OO0Iero oOpa3oBaHUs B Mpejenax
ocoenust OIIOII CIIO nHa 6a3e OCHOBHOIO OOIIEro OOpa3oBaHMS, H3YUYCHUE
MaT€MaTUKM HMMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT Tmpoduis
npodeCcCHOHAIBHOTO 00pa30BaHus.

[Tpn OCBOEHUM npodeccuii CIIO TEXHUYECKOTO npodus
npodeccuoHaNbHOTO 00pa30BaHUsl MaTeMaThKa M3ydaeTcsi Ha 0a30BOM YypOBHE
®I'OC cpennero oO1iero oopa3oBaHusl.

OTO0 BhIpaXKaETCS B COICPKAHUN 00YUEHUS], KOJIMUECTBE YACOB, BIIEISIEMbIX
Ha W3YYCHHE OTIEJIBHBIX TEM IPOrpaMMbl, TTyOMHE WX OCBOCHMS CTYIACHTAMH,
o0beME M XapakTepe NPaKTHUECKUX 3aHATHH, BUAAX BHEAyJUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO01ue uenu U3yuyeHus: MaTeMaTUKU TPAJAULIMOHHO PEaTn3yI0TCs B YETBIPEX
HAIpPaBIICHUSX:

1. oOmee npencraBieHre 00 UaEIX U METOJIaX MAaTEMAaTHKU;
2. UHTEJUIEKTYallbHOE Pa3BUTHUE;
3. oBiaJieHHE HEOOXOAUMBIMU KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;
4. BOCHUTATEIBHOE BO3JICUCTBHUE.
[Tpodunuzanus 1eneil MareMaTuyecKoro o0pa3oBaHus OTpakaeTcs Ha BbIOOpE
IPUOPUTETOB B OpraHU3aluMyd y4yeOHOM JedaTenbHOCTH oOyvaromuxcs. s
TEXHUYECKOTO, COLMAIbHO-3KOHOMUYECKOro Mpoduied MnpopecCHOHAIBHOIO
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oOpa3oBaHusi BBIOOp LieJei CMeIaeTcss B IParMaTMYecKOM HalpaBJICHUH,
OpeayCMaTpUBAIONIEM YCHJIEHHE U pacCHIMpeHHe MPHUKIATHOTO —XapakTepa
U3y4eHHUs] MaTEeMAaTUKU, NMPEUMYIIECTBEHHONH OpPHEHTAllMd Ha alrOPUTMHYECKHA
CTWJIb TIO3HABaTENbHOW JesATeNnbHOCTH. JlJIi TyMaHHTapHOIO M €CTECTBEHHO-
Hay4yHOTO mpoduieii mpodeccnoHamTsHOTO 00pa3oBaHus Oojee XapaKTEPHBIM
ABJIACTCSA yCUJICHHUE OOIIEKYJIbTYPHOW COCTaBISIONICH YYEOHON AMCUUILIIMHBI C
OpHEHTAIlMeH Ha BU3yaJIbHO-00Pa3HbIN U JIOTUYECKUN CTHIIN y4eOHOM paboThI.

N3ydyeHnne wmaTemMaTHKd Kak HOpoduiIbHONH o00I11eo0pa3oBaTenbHON yueOHOM
JUCHUIUIMHBI,  yYUTHIBAIOMIEH  cCHenupuKy OCBaMBAEMbIX  OOYYarOIIMMHCS
npocdeccuit CI10, oGecneunBaercs:

— BBIOOPOM PA3NIUYHBIX MOIX0A0B K BBEACHUIO OCHOBHBIX MTOHSTUI;

— (¢dopMuUpOBaHHEM CHCTEMbl  Yy4eOHBIX  3aJaHuii, oOOecleynBarOInX
3¢ (EeKTUBHOE OCYILIECTBICHHE BHIOPAHHBIX IEJIEBBIX YCTAHOBOK;

— oOorameHueM CHEeKTpa CTUJeH y4eOHOM  JEsITeNbHOCTH 3a  CUeT
COrJIaCOBaHUsI C BEAYIIMMH JESTEIbHOCTHBIMU  XapaKTEePUCTUKAMHU
BbIOpaHHOU npodeccuu / crennaIbHOCTH.

[IpodumibHas cocTaBistomias OTpakaeTcsi B TPEOOBaHMSIX K IOJATOTOBKE

00yyYaromuxcst B 4acTu:
— oOmiel CcUCTeMbl 3HAHUU: COJAEpXKATEJIbHBIE NPUMEPHI HCIOIb30BAHUSA
MaTeMaTHYeCKUX UJEH U METO0B B MPO(ECCUOHATIBHOMN 1€ TEIbHOCTH;
— yMEHH: pa3nuuue B YpPOBHE TpPeOOBaHUN K CIIO)KHOCTH TNPUMEHSIEMBIX
aJITOPUTMOB;
— TMPaKTUYECKOTO HCMOJIb30BAaHUS MPUOOPETEHHBIX 3HAHUM U yMEHUIL:
MHIMBUIYAIbHOTO Y4E€OHOrO OIbITa B IOCTPOGHUM MAaTeMaTHYECKUX
MoOJIeJIeH, BBIIOJTHEHNHU HCCIIeI0BATEIbCKUX IPOEKTOB.
Taxum 06pazom, peanu3zaiys coaepkanusi y4eOHOM TUCIMITIIMHBI OPUEHTUPYET
Ha TPHOPUTETHYIO pOJIb MPOIECCYabHBIX XapaKTePUCTUK Yy4eOHOU paboTsl,
3aBUCALIMX OT MHPOQuIs MPOPecCHOHATHLHOTO 00pa30BaHUs, MOJYYCHHS OIbBITa
UCIIOJIb30BAaHUSI MaTEMATUKN B COJEPKATENIbHBIX M MPOPECCHOHATIBHO 3HAYUMBIX
CUTyallMsiX MO0 CpPaBHEHHIO C (HOPMaJbHO-ypPOBHEBBIMH PE3yJIbTaTUBHBIMU
XapaKTEPUCTUKAMU O0YUICHUSI.

ConmepxaHne y4yeOHOM JUCHUIUIMHBI pa3paboTaHO B  COOTBETCTBUU C
OCHOBHBIMH COJIEpKATeIbHBIMU JTUHUSIMHI 00Y4YCHHS] MaTeMaTHKe:

— anreOpanyeckas JIMHHS, BKJIIOYAIOIIAs CHUCTEMATH3aIMI0 CBEICHUM O
qucax; M3Y4YeHHE HOBBIX U 0000IIEHHE paHee H3YYEHHBIX OIeparuii
(BO3BElICHHE B CTEINEHb, M3BIICUCHUE KOPHS, JOrapupMUpOBaHHE, CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC M 0OpaTHbIe K HUM); U3yuYe€HHE HOBBIX BHUJOB
YHUCJIOBBIX BBIPAKEHUH U (HOpMYJ; COBEPIICHCTBOBAHHE MMPAKTHYECKUX
HaBBIKOB u BBIYMCIUTEIEHON KYJIBTYPHI, pacimpeHue u
COBEpUICHCTBOBAHUE alreOpanyeckoro ammapara, CQOPMHUPOBAHHOTO B
OCHOBHOI IIKOJE, W €ro NPUMEHEHHE K pEIICHUI0 MATEeMaTHYeCKUX H
PUKJIATHBIX 3a71a4;



— TEOpPeTUKO-(QYHKIMOHATIbHAS JIMHUS, BKJIIOYAIOIIAs CHCTEMATH3alMI0 |
paciiupeHue CBEACHHN O (YHKIMSX, COBEPILIECHCTBOBAaHHE TpaduuecKux
YMEHHMI{; 3HAKOMCTBO C OCHOBHBIMU HJIESIMU M METOJIaMHU MAaT€MaTUYECKOTO
aHanm3a B 00beMe, MO3BOJISIIOIIEM MCCIIEI0BaTh 3J€MEHTapHble (YHKIIUU U
peliaTh IpocTeiine reoMeTpudecKkue, PU3NIECKUe U Ipyrue MpuKIaaHble
3a]a4H;

— JMHUS YpaBHEHHMH M HEpPABEHCTB, OCHOBaHHAs Ha TIOCTPOCHUU U
UCCIICIOBAaHMM  MaTEeMaTHYeCKHX  MOJEJIel,  TepeceKaromascs  C
anreOpanveckorl U TeOPETUKO-(QYHKITMOHATLHONW JIMHUSAMHU U BKJIFOYAFOIIAS
pasBHTHE u COBEpPIIICHCTBOBAHNE TEXHHUKH anreOpanvecKux
npeoOpa3oBaHUi ISl pEIICHUs YpaBHEHHWH, HEPAaBEHCTB H CHUCTEM;
¢bopMupOBaHHE CIIOCOOHOCTH CTPOUTh W HCCIEAOBATH IMPOCTEHIIIHE
MaTeMaTHYeCKUe MOJENIW IpH pPELIeHUH NPUKIATHBIX 3ajad, 3ajad U3
CMEXHBIX U CHEIUATHHBIX AUCITUTUINH,

— TeoMeTpHuYecKasl JIMHUS, BKIIOYAIOU[as HarjasAHble MPEICTaBICHUS O
IPOCTPAHCTBEHHBIX (UTypax M HM3y4YEHHE HX CBOWCTB, (POPMUPOBAHUE U
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOpaKEHUS, pa3BUTHE  CIIOCOOOB
TE€OMETPUUYECKUX HM3MEPEHUH, KOOPAWHATHOTO W BEKTOPHOTO METOJOB JIJIsI
pElIeHUs MaTEMaTHYECKUX U MPUKJIIAIHBIX 33]1a4;

— CTOXacCTU4YecKas JIMHUS, OCHOBaHHAs Ha Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
OPEJICTaBICHUA O  BEPOSTHOCTHO-CTATHCTUYECKUX  3aKOHOMEPHOCTSIX
OKPYKaroIIero Mupa.

Paznenbl (TeMbl), BKJIIOUYEHHbIE B COJAEpKAHHE YYEOHON JUCIUILIMHBI,
SABIIAIOTCS. OOLIUMU ISl BceX Mpoduiiel mpodhecCuoHaIbsHOro 00pa3oBaHus U MpH
BCEX OOBeMax y4eOHOTO BpPEMEHW HE3aBHCHUMO OT TOTO, SIBJISICTCS JIM ydeOHas
nucruinHa «Marematukay 0a30Boi WU MPOOUITEHOM.

B Ttemarnyeckux miIaHaX MpOTpamMMbl YUeOHBIM MaTephasl IPEACTaBleH B
dopMe Uepemyromerocsi pa3BepThIBAHUS OCHOBHBIX COJACPXKATECIbHBIX JIMHUN
(anreOpamueckoii, TEOpPEeTHKO-(QYHKIIMOHATBLHOW, YpaBHCHHA W HEPABEHCTB,
T€OMETPUUYECKOM, CTOXaCTUYECKOW), YTO TMO3BOJSET THUOKO WCMOJIh30BaTh HX
PacroyioKEHUE W B3aUMOCBSI3b, COCTABJIATh PAaOOUMi KaJIGHIApHBIM IUTaH, IO-
pasHOMy depeays YyueOHble TeMmbl (TJIaBbl Y4ueOHHKA), YYHUThIBas MpOdHIIb
npodeccuoHaIbHOTO 00pa3oBaHus, crnenuduky ocBauBaemoil npodeccuu CIIO,
riyOUHY U3y4eHusl MaTepuasa, ypoBEHb OJTOTOBKU CTYJEHTOB I10 MPEAMETY.

N3yuenune o00meoOpa3oBaTeIbHOW Y4YeOHOW IUCHUTLIMHBI «MaremaTtuka
3aBeplIaeTCs MOJABEICHIUEM UTOTOB B (JOpME dK3aMeHa B paMKaxX MPOMEXKYTOYHON
arrectanuu oOydaromuxcst B mpouecce ocBoeHus ocHoBHod OIIOII CIIO c
nojiyueHueM cpeaHero oomero oopazoBanus (IITIKPC).

B pasnene mporpammel «CopepxaHue y4eOHOM TUCHUIUIMHBD) KypCHBOM
BBIJICTICH MaTepuall, KOTOPhI MpU HM3YyYCHUH MaTeMaTHKW Kak 0a30BOM, TaK U
npoUIBbHON yueOHON AUCIMILTUHBI, KOHTPOJIIO HE TIOJIJICKHUT.

1.4 lean u 3a1a4u JUCHUILVIMHBI — TPe0OBAHUA K Pe3yJbTAaTaM OCBOEHMS
AUCIHHUIJIMHBI:



Conepxxanue tniporpammbl  «MaTteMaTvka)» HAaNpaBJI€HO Ha JIOCTHKEHUE
CIICIYIOLINX LEIICH:

obecrieueHre  c(HOPMUPOBAHHOCTH  TPEACTABICHUHA O  COIMAJBHBIX,
KYJIbTYPHBIX U UCTOPUYECKHX (DaKTOPaxX CTAHOBJICHHSI MAaTCMATHKU;
obecrieuenre CcHOPMUPOBAHHOCTH JIOTUYECKOTO, AJTOPUTMUYECKOTO U
MaTeMAaTUYECKOTO MBIIILJICHHUS,

obecrieueHre CPOPMHUPOBAHHOCTH YMCHHI MPUMEHSITH IMOJTYYCHHBIC 3HAHUS
NPY PEIICHUU Pa3JIUYHBIX 3a/1a4;

obecrieueHre cPOPMUPOBAHHOCTH MPEICTABICHUI O MATEMATHKE KaK YacTH
OOIIeYeIOBEUSCKON  KYJIbTYpbl,  YHUBEPCAILHOM  SI3bIKE  HAYKH,
TI03BOJISFOIIEM OIMCHIBATh M U3y4YaTh PEATbHBIC TIPOIICCCHI U SIBIICHUS.

OcBoeHue cojepxanus y4eOHON TUCIUIUIMHBI «MartemaTrka» oOecrieunBacT
JOCTIDKEHHUE 00YUAIOMUMHUCS CIEAYIONMNX Pe3yJabTaTOB:
JINYHOCTHBIX

c(hOpMHPOBAHHOCTh MPEICTABICHUM O MaTEMaTHKE KaK YHUBEPCAJIbHOM
A3BIKE HAyKH, CPEICTBE MOJECIMPOBAHMS SIBIICHUHA M IIPOLIECCOB, MIEAX U
METO/IaX MaTEMaTUKH;

NOHUMAHUE  3HAYUMOCTH  MaTeMaTUKA Uil  HAYYHO-TEXHUYECKOTO
nporpecca, cOPMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKE KaK K YacTH
00IIeYeNIOBeUECKON KyJIbTYpPhl Ye€pe3 3HAKOMCTBO C HMCTOpUEH Ppa3BUTHS
MaTE€MaTUKH, 3BOJIFOLMEN MATEMAaTUYECKUX UIEH;

pa3BUTHE JIOTUYECKOTO MBIIUIEHHS], IPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
QITOPUTMHYECKOW KYJBTYPbl, KPUTHYHOCTH MBIIUICHAS HAa YpOBHE,
HEoOXoquMOM g  OyAywmed npopecCHOHANbHOM JEATEIbHOCTH, IS
IPOAOJDKEHNs 00pa30BaHus U caMo00pa30BaHUS;

OBJIaJICHUE MATEeMAaTUYECKUMHU 3HAHUSIMH M YMEHUSIMHU, HEOOXOJUMBIMU B
NOBCEIHEBHON HU3HU, ISl OCBOCHHS CMEXHBIX ECTECTBEHHO-HAYUYHBIX
JUCHMIUIMH W JAUCHMIUIMH TPO(ECCHOHATBHOTO KA, ISl MOTYyYEHUS
oOpa3oBaHusl B 00JacTsX, HE TPeOYIOIUX YIIIyOJIEHHOM MaTeMaTU4ecKOu
IIOATOTOBKH;

TOTOBHOCTh U CIOCOOHOCTh K  0OOpa3oBaHMIO, B TOM  YHCIE
caM000pa30BaHNI0, HA IPOTSKEHUU BCEH )KU3HU; CO3HATEIbHOE OTHOLLIEHUE
K HENpPEepbIBHOMY  00pa30BaHUIO KaK  YCJIOBHIO  YCIICIIHOMN
npodeccuoHaNbHOM U 00LIECTBEHHON ACSITETbHOCTH;

TOTOBHOCTh M  CHOCOOHOCTh K  CaMOCTOSITENIbHOM  TBOPYECKOM U
OTBETCTBEHHOM JIESITEIILHOCTH;

TOTOBHOCTh K KOJJIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
00pa30BaTeNIbHOM, OOIIECTBEHHO IIOJIE3HOM, YueOHO-UCCIIE0BATEIbCKOM,
IIPOEKTHOM U JPYIUX BUJIAX ACSATEIBHOCTH;

OTHOIIEHHE K ITPO(PeCCHOHAIBHOMN 1EATEIBHOCTH KaK BO3MOXHOCTH YYaCTHsI
B pELIeHUH JUYHBIX, OOIIECTBEHHBIX, rocyJapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX MTPOOJIEM.



MeTtanpeaMeTHbIX

YMEHHE CaMOCTOSITENIHO OMNPEACIATh LEIH ACSITEIbHOCTH M COCTaBJIAThH
IJTaHBI JICSITEIIBHOCTH; CAaMOCTOSATEILHO OCYIECTBISATh, KOHTPOINPOBATH U
KOPPEKTUPOBATh JESATEIHHOCTH, HCIIONH30BATh BCE BO3MOXKHBIC PECYPCHI
JUISL  JTOCTHXKEHHUS TOCTaBJICHHBIX IeJell W  pealu3aluyl  TUIAHOB
NeSATEeILHOCTH; BRIOMPATh YCIICIIHBIE CTPATETUH B PA3IMYHbBIX CUTYAIUsX;
yMEHUE TPOIYKTUBHO OOMATHECA W B3aUMOJCHCTBOBaTH B IIPOIIECCE
COBMECTHON JCSATCNbHOCTH, YYHUTHIBATH TO3UIMH JAPYTUX YYaCTHHKOB
NeATeIbHOCTH, 3(P(hEeKTUBHO pa3peiiatb KOH(MIUKTHI,

BJIQJICHWE HaBBIKAMH I[IO3HABATEIBHON, Y4eOHO-UCCICNOBATEIILCKON |
MIPOCKTHOM ACSATEIBHOCTH, HABBIKAMHU Pa3pelIeHUs MpoOsieM; CITOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB  pEUICHUs
MPAKTUYECKUX 3a]1a4, MPUMEHCHUIO PAa3IMYHBIX METOIO0B IMO3HAHMUS;
TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSITENIBbHOW HMH(DOPMAIMOHHO-
MO3HABATEIILHON JEATEIILHOCTH, BKIIOYAas YMEHHE OpPHUEHTHPOBATHCS B
pa3IMYHBIX HMCTOYHMKAX WHGOpMAlMK, KPUTHYECKH OIEHUBATh U
UHTEPIIPETUPOBATh ~ MHPOpPMAIMIO,  MOJIy4aeMyl0 W3  Pa3IUYHbBIX
UCTOYHHUKOB,;

BJIQJICHUE SI3BIKOBBIMH CPEJCTBAMU: YMEHHE SICHO, JIOTHYHO W TOYHO
u3JlaraTh CBOIO TOYKY 3pPEHHUS, WCIOIh30BAaTh aJICKBATHBIC S3BIKOBBIC
CPEICTBA;

BIAJICHUE HABBIKAMU I[IO3HABATEIBHOW pedIeKCUH KaK OCO3HAHUS
COBEpIIACMbIX JIEHCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB H
OCHOBaHWH, TPaHUI] CBOCTO 3HAHUS W HE3HAHMS, HOBBIX IMO3HABATEIHHBIX
3a/1a4 v CPEJICTB JJIsA UX JTOCTHKEHUS;

EJICYCTPEMIICHHOCTh B TIOMCKAaX W MPUHATUHN PEIICHUH, COOOPa3UTEIbHOCTh
Y UHTYUIIUS, Pa3BUTOCTh MIPOCTPAHCTBEHHBIX MPEACTABICHU; CITOCOOHOCTh
BOCIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MHPA;

IIpeameTHbBIX

c(hOpMHUPOBAHHOCTh TPEACTABICHUA O MAaTeMaTHKE KaK 4YacTH MHUPOBOU
KyJbTYpPhl U1 MECTE€ MAaT€MaTUKH B COBPEMEHHOM IMBUIIM3AIIMM, CIIOCOOAX
OMMCaHUs SIBJICHUI peaIbHOIO0 MHUpa HA MAaTEMATUYECKOM SI3bIKE;
c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O MATEMAaTUYECKUX IMOHATUAX Kak
BOKHEUIINX MATEeMAaTUYECKUX MOJIENSAX, I[IO3BOJISIOIIUX OIUCHIBATh U
U3y4yaTh pa3Hble MPOLECChl M SBJICHUS, IOHUMAHHE BO3MOXXHOCTH
aKCMOMAaTUYECKOr0 MOCTPOEHUS MaTEMAaTUUECKUX TEOPUIA;

BJIQJICHUE METOJaMU J0Ka3aTeJIbCTB U AJTOPUTMOB PEIICHHS, YMEHUE HUX
MPUMEHSTh, MPOBOAUTH JOKa3aTEIbHBIE PACCYKICHUS B XOJI€ PEILICHHS
3ajay;

BJIQJCHUE CTaHJAPTHBIMU TpHUEMaMU  pPEIICHUs  pPalUOHAIBHBIX U
UPpPALMOHATBHBIX, TOKA3aTENbHbIX, CTENEHHBbIX, TPUTOHOMETPUUYECKHUX
YpaBHEHUH UM HEPABEHCTB, MX CHUCTEM; HCIOJb30BaHUE T'OTOBBIX



KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM 4YMCJIE ISl ITOMCKA ITyTH PELICHUS U
WUTIOCTPALIMK PELICHUS] YPABHEHUI U HEPABEHCTB;

c(OpMHUPOBAHHOCTh IIPEICTABICHUN 00 OCHOBHBIX HOHSTUSX
MAaTeMaTHYeCKOr0 aHaJIW3a M KX CBOMCTBAaX, BIIAJCHHE YMEHHEM
XapaKTepu30BaTh TOBEICHUE (PYHKIMM, HCHOJb30BaHUE TMOJYyYECHHBIX
3HAHUU JUIs OIMCAHUS U AaHAJIM3a PEAIbHBIX 3aBUCUMOCTEN;

BJIAJICHUE OCHOBHBIMHM IIOHATHSMH O IUIOCKMX W IPOCTPAHCTBEHHBIX
reoMeTpUyYecKux (urypax, MX OCHOBHBIX CBOMCTBax; C()OPMUPOBAHHOCTb
YMEHHMSI PACIIO3HABATh F€OMETPUUECKHE (QUTYPbl HAa UEPTEkKAX, MOJEISAX U B
peaIbHOM MHpE; IPUMEHEHUE U3YyUEHHBIX CBOWCTB I'€OMETPUUYECKUX (PUTyp
U popmyn Ay peuieHusl TEOMETPUUYECKUX 3aJad U 33]a4 C MPaKTUYECKUM
COZIepKaHUEM;

c(OpMHUPOBAHHOCTh MPEJCTABICHUN O MPOIECCax U SBICHUSIX, WUMEIOIIUX
BEPOSTHOCTHBIN XAPAKTEP, CTATHCTUYECKUX 3aKOHOMEPHOCTIX B PEAIBHOM
MHpE, OCHOBHBIX MOHSTHUAX DJIEMEHTAPHOU TEOPUM BEPOATHOCTEW; YMEHHMU
HaXOAHUTh M OLICHUBATH BEPOSTHOCTU HACTYIUICHUSI COOBITUI B MPOCTEUIIUX
IIPAaKTUYECKUX CHUTyalUsX M OCHOBHBIC XapaKTCPUCTUKH CIIy4alHBIX
BEJINYUH;

BJIQJICHUE HABBIKAMM HCIIOJIB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMm
IIPU pELICHUY 3a/1a4.
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B pe3yabTarte usydenus yueoHoro npeamera «MaremaTuka» Ha ypoBHe cpeJHero o0mero oOpa3oBaHusi:

Pa3zgen

BbINyCKHUK HAYYHTCSH

BLIHyCRHI/IK IMOJYYMT BO3MOKHOCTD HAYUYUTBCHA

Ilesn ocBOeHUS npeaMeTa

Jnsa wucmonap3oBaHWsT B IIOBCEAHEBHOM JKH3HH U
oOecrieueHrst BO3MOXHOCTH YCIICIITHOTO TPOOJIKEHUS
o0pa3oBaHMs IO CHEIUATBLHOCTSIM, HE CBSI3aHHBIM C
HpI/IKJ'IaI[HBIM HCITIOJIBb30BAHHUECM MATCMATUKHN

ﬂﬂ}l paseumusl MoblUIEeHUA, UCNOTb306AHUA 6 noeceoHesHou
HCU3HU u obecneuenus BO3MOINCHOCMU ycneuHozo
I’lpOOOJZDfC@Hu}l 06pa306anuﬂ no cneyuajibHocmAM, He
CBA3AHHbIM C l’lpI/lKﬂadelM UCnojlb3osarnuem vamemamuxku

JJIeMeHTa TEOPUH MHOMKECTB U
MaTeMaTH4YecKoil JOruKH

OnepupoBatb Ha 0230BOM YPOBHE MOHSATUSIMHU:

KOHEYHOE  MHOXECTBO,  JJIEMEHT  MHOKECTBa,
MOJIMHOKECTBO,  TEepeceueHue W  OO0bEeIUHEHUE
MHOXCECTB, YHCJIIOBBIC MHOXCCTBA Ha KOOp,Z[HH&THOfI
MPSMOM, OTPE30K, HUHTEPBAJI,

— omnepupoBaTh Ha 06a30BOM YpPOBHE MOHSTHSMHU:
YTBEPXKICHHUE,  OTPUL@HUE  YTBEP:KICHHS,
VCTHUHHBIE U JIOXKHBIE YTBEP)KICHHUS, TPUUHHA,
CIICJICTBUE, YJaCTHBIN ciy4dai 0011ero
YTBEPKICHUS, KOHTPIPUMED;

— HaxOJWTbh TNepecedeHue U OObEIUHEHUE IBYX
MHOXECTB, MNPEICTABICHHBIX TpadUuecKkd Ha
YUCIIOBOM MPAMOW;

— CTPOUTH HA YUCIOBOW IPSIMOM MOAMHOKECTBO
YHUCJIOBOTO MHOX€ECTBA, 3alaHHOE
MIPOCTEUIINMHU YCIOBUSIMU;

— pacro3HaBaTh JIOKHBIE YTBEP)KICHHS, OIINOKU
B pacCyXJIEeHMsX, B TOM 4YHCIE C

— Onepuposamsb NOHAMUAMU. KOHEUHOE MHOINCECHEO,
INIeMeHm MHOMHCECMEA, NOOMHONCECMBO, nepeceyeHue u
00veOuHeHUe MHOJCeCM, YUCTI08ble MHONICeCm8a Hd
KOOPOUHAMHOU — NPAMOL, ompes3ox, unmepaar,
NOLYUHMEPBATl, NPOMENICYMOK C BbIKOIOMOU MOYKOL,
epaghuyeckoe npeocmaeneHue - MHOMCeCme Ha
KOOPOUHAMHOU NJIOCKOCMIUL,

— Onepuposame nowsmusamu: ymeepicoenue, Ompuyarue
VIMBEPAHCOeHUsl, UCTUHHbIE U JIONCHbIE YMEEPIHCOCHUS,
NpUYuUHa, — Cle0Cmeue, HACmHbll  CAy4ail  obwezo
VMEepHcOeHUsl, KOHMpNpuUMep,

— [lposepsimb NPUHAOIEHCHOCHb INEMEHMA MHONCECTBY,

— Haxooumwv nepeceuenue u 06veOuHeHue MHONMCECMS, 8
MoM quciie npeoCmasieHHblX epapuiecku Ha YUCio801
APAMOU U HA KOOPOUHAMHOU NAOCKOCHU,

— Ilposooumsv  OokazamenvbHvle  paccylicoenus O
000CHOBAHUSA UCIUHHOCIU YINBEPHCOEHUIL.

B noeceonesnou ocuznu u  npu  usyuenuu - Opyeux
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UCIIOJIb30BAHUEM KOHTPITPUMEPOB.
B noeceonesnoii scusnu u npu uzyuenuu opyaux
npeomemos:

— HCIOJIb30BaTh YMCIOBBIE MHOKECTBA Ha
KOOPJMHATHOM MPSIMOM TSI OITMCAHUS
peabHBIX MIPOLIECCOB U SBJICHUI;

— TIPOBOJUTH JIOTUUECKHUE PACCYKICHUS B
CUTYAIUSIX TIOBCETHEBHOM KU3HU

npeomemos:

—  HUcnonvzosams yucnogvle MHOICECmBA Ha
KOOPOUHAMHOU NPSAMOU U HA KOOPOUHAMHOU NIOCKOCMU
0J151 ONUCAHUSL PEATbHBIX NPOYECCO8 U SGTICHULL

— IIposooums dokazamenvhbie paccyicOeHus: 8 CUMyayusax
HOBCEOHEBHOU JICU3HU, NPU peuleHUuu 3a0ay u3 opyeux
npeomemos

Yuciia 1 BbIpaKeHUs

OnepupoBatb Ha 0a30BOM yPOBHE MOHSATHUSIMHU: LIEJI0€

9HUCIIO0, JEIUMOCTh YHUCEN, OOBIKHOBEHHAs JIpOOb,
JIeCATUYHAS IpoOb, panoHanbHOe YUCIIO,
npuOMKEHHOE 3HAYeHHWE 4YHUCNa, 4YacTh, JOJ,
OTHOIIICHHE, TIPOIICHT, TTOBBIIIICHUE U TTOHIKEHUE HA

3aJJaHHOE YHCIIO MPOIICHTOB, MacIITa0;

— omnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSMHU:

sorapudm qHpcIa, TPUTOHOMETPUYECKAS
OKPY>KHOCTB, I'pagyCcHas Mepa yria, BEeJIUYrnHa
yria, 3aJaHHOIO TOUYKOU Ha

TPUTOHOMETPUYECKOH  OKPYKHOCTH, CHHYC,
KOCHHYC, TaHIEHC W KOTAHIEHC YIJIOB,
UMEIOIIUX MTPOU3BOJIBLHYIO BEIUUUHY;

— BBINOJNHATH apu(PMETHYCCKUE JCHCTBHS C
IIETBIMU ¥ PAIMOHAILHBIMH YUCIIAMU;

— BBIIONHATH  HECIOXKHBIE  TpeoOpazoBaHUs
YHCIIOBBIX BBIPAKCHUM, COJEPKAIINX CTCTICHH
gucen, JMOO KOPHU W3  4YHcel, Jubo
JorapupMbl YHUCEIT;

— CpaBHHBATh palMOHAIBHBIC YHCIA MEXIY

C60600H0  onepuposéamv  NOHAMUAMU.  Yeloe  HUCIO,
denumocms  yucel, OObLIKHOBEHHASE OpoOb, OeCAMUYHASL
0pobb, payuoHaIbHOe YUCLO, NPUOTUNCEHHOe 3HAYEHUE
yycna, yacms, 0075, OMHOUIEHUe, NPOYeHm, NosblueHUe U
NOHUMICEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUMAD;

—  npugooums  Npumepvl  yucei ¢  3A0AHHLIMU
CBOUICMBAMU OENUMOCTU,

— onepuposamv  NOHAMUAMU.  Jo2apupm  uucia,
MPUSOHOMEMPULECKAsL OKPYICHOCMb, PAOUAHHAS U
2paodycHas mepa yena, eiuyuHa yend, 3d0aHHO2O0
MOUKOU HA MPUSOHOMEMPUUECKOU OKPYICHOCHU,
CUMyC, KOCUHYC, MAH2EHC U KOMAH2EHC Y2l08,
UMEIOWUX NPOU3BOTbHYIO BETUYUHY, YUCTA € U T,

—  GLINOIHAMb apu@memuyecKue Oelucmeus, covyemas
YCmHble U NUCbMEHHble  Npuemvl, NPUMEHSS Npu
HeoOX00UMOCMU BbLIYUCTUMENbHbLE YCIMPOUCMEA;

—  Haxooumv 3HAYeHUs KOPHA HAMYPANbHOU CMeneHu,
cmenenu C  pPAYyUOHANbHLIM nokaszamesnem,
nocapu@ma,  UCnoIL3Ys  Npu  HeobXooumocmu
sblUUCIUMENbHbIE YCIMPOLUCMBA;

—  NOb308aMbCSI  OYEHKOU U NPUKUOKOU  npu
NPAKMUYeCKUx pacuemax,
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co0o0ii;

— OLIEHHMBAaTh M CpPaBHMBATh C paAlMOHAJIbHBIMU
YlUCJIaMU 3HA4YEHMsI LEJIbIX CTENEHEH 4Hcel,
KOpPHE HaTypaJlbHOM CTENEHW U3 YHCEl,
Jorapu(MOB YHCEN B IPOCTHIX CIIydasx;

— wu300pakaTh TOYKAMW Ha YHCJIOBOW TMPSIMOM
LETIbIe U PAallMOHAIbHBIC YHCIIA;

— u300pakaTh TOYKAMHU Ha YUCIOBOW MPSIMOMN
LeNble CTENEHW 4YMCEe, KOPHM HaTypajJbHOU
CTENIEHH W3 4YHcesd, Jorapu@mbl 4YHCENl B
IIPOCTBIX CIIydasix;

— BBINOJHATH  HECJOXKHbIE  MpeoOpazoBaHUs
LENBIX M JpOOHO-pallMOHATBHBIX OYKBEHHBIX
BBIPAXKEHHUI;

— BBIpAXaThb B  NPOCTEUIIHMX  CIy4dasx
paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHUE;

— BBIYMCIATH B NPOCTBIX CIy4dasxX 3HAYCHUS
YUCIOBBIX M OYKBEHHBIX  BBIpaXCHHI,
OCYILLIECTBIISI HEOOXOTUMBIE MOJCTAHOBKUA H
npeoOpa3oBaHus;

— M300pakaTh CXEMAaTUYECKU YroJ, BeTUYMHA
KOTOpOTO BBIpa)k€Ha B Ipaaycax;

— OLICHMBATh 3HAKU CHHYCA, KOCUHYCA, TAHT€HCA,
KOTaHI€HCa KOHKPETHBIX YIJIOB.

B nosceonesnoti owcuznu u npu usyuenuu Opyeux
VUeOHbIX NPeoMemos:

nus3

— BBITIOJHATH BBIYHCIICHUS MPH PEIICHUM 33734
MPAaKTHYECKOTO XapaKTepa,

— BBIIIOJIHATH MPAKTUYCCKUC
HUCITIOJIB30BaHUEM pu

pacueThbl c
HEe0OXOAUMOCTH

npoBOOUMb NO U3BECHBIM (DOPMYIAM U NPAGUILAM
npeoobpazosansl OyK8eHHbIX 8bIpadiCeHuUll,
BKAIOUAIOWUX ~ CMeNneHu, KOpHU, 102apughmel U
mpueoHomMempuyecKue QyHKyuu;

HaxoOumv  3HAYeHUs. YUCIOBbIX U  OVKBEHHbIX
svIpadceHull, ocyujecmersis Heobxo0uMbvle
NOOCMAHOBKU U NPE0OPA308aAHUSL,

uzobpasxcamsv  cxemamuyecku — yeol, — 6eIUYUHA

KOMOPO20 8bIpAdHCeHa 8 2padycax Ui paouaHax;
UCNOTL306aMb  NPU  peuleHuu 3a0a4y  mabauyHvle
3HAYEHUU MPUSOHOMEMPUYECKUX DYHKYUL YeNo8;
BbINOIHAMb NEPe8o0 BeIUYUHbL Yeld U3 PAOUAHHOU
Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B nosceonesnotl srcusnu u npu uzyuenuu Opyeux yueOHvIxX
npeomemos:

BLINOIHAMb O0CUCMBUSL C YUCTOBLIMU OAHHLIMU NPU
peuleHuy 3a0a4 npaKkmuuecko2o0 xapakmepa u 3a0ay
U3 pasiuyHLIX obaacmell 3HAHUL, UCHONL3VA NpU

Heobxooumocmu cnpaeo4Hble mamepudaiiobl u
eblyuciaumeslibHvle ycmpodcm@a;
oyeHueams, CcpasHueamsb U UCNOIb306ANTb  NpPU

peuleHuy npakmu4yeckux 3a0ay yuciogvle 3Ha4eHusl
PEeanvHblX  GelUUUH,  KOHKpEmHble  HUCT08ble
Xapaxkmepucmuky 00vbeKmos8 OKpyHcarouie2o mupa
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CIIPAaBOYHBIX MAaTCPUAIOB W BBIYHUCIUTCIIBHBIX

YCTPOWCTB;

— COOTHOCHUTH peaJIbHBIC BEJIMYMHBI,
XApaKTEPUCTUKH  OOBEKTOB  OKPY’KAIOLIETO
MHupa C ux KOHKPCTHBIMU YU CJIOBBIMH
3HAYECHUSAMU;

— HCIIOJB30BAaTh MECTOAbI OKpYTIJICHU,

OpUONMKEHUS M TPUKUAKUA TpPU  pEIICHUH
IIPAKTUYECKHX 3a]a4 TOBCEIHEBHOM KU3HU

YpaBHeHHUS M HEPABEHCTBA

— Pemate JMHENHBIE YpaBHEHUS U HEPABEHCTBA,
KBaJpaTHBIC YPABHCHUS;

— Pemare norapudmuueckue ypaBHEHUS BHJIA
log a (bx + ¢) = d u npocreiimue HepaBeHCTBA
Buaa log a x <d;

— Pemate mokazaTenbHBIE YpaBHEHHs, BUIA a
bx+c = d (rome d MOXHO TpencTaBUTH B BUIE
CTENEHW C OCHOBAaHHMEM a) W MPOCTEUIne
HepaBeHCTBa BHJa a X < d (rme d MOXHO
MPEACTaBUTh B BUJE CTENEHHW C OCHOBAaHHUEM

a);.

— TIPUBOAUTH HECKOJIBKO IPHUMEPOB KOpPHEU
MIPOCTEUILIETO TPUTOHOMETPUYECKOTO
ypaBHEHHs BUZA: SINX = a, COSX = a, tgx = a,
ctgx = a, rme a — TabIWYHOE 3HAYEHUE
COOTBETCTBYIOIIEH TPUTOHOMETPUYECKOMN
byHKIIHIH.

B moBcegHEBHOW JKW3HM W TNPU HU3YYECHHUH JIPYTHX
MPEAMETOB:

— COCTaBJATh W peuiaTb ypaBHEHUS U CUCTEMbI
YpaBHEHMH  TMpPU  PEHIEHHMH  HECIOXKHBIX
MPaKTUYECKUX 3a/1a4

Pewamv  payuonanvuvie,  noxazamenvhvie U
Joeapugmuyeckue  ypasHeHus U  HEpABEHCMEd,
npocmeuuiue UppayuoHanbHule u

MPULOHOMEMPUYECKUE YPABHEHUS, HEPABEHCMEA U UX
cucmemvl;

UCNONb306AMb  MEMOObl  peuleHUus  YPAaGHeHUU:
npugedeHue K 8Udy «NpouzsedeHue pasHo Hya0» uiu
«UACMHOE PABHO HYI0Y», 3aMeHA NEPEMEHHBIX,
UCNOb306aMb  Memoo0 UHMEPBANo8 OJisl pelleHus

Hepagencma,

UCNONIL306aMb epagpuyeckutl Memoo ons
NPUOTUNCEHHO20 peuleHUs YPAGHEH Ul U HePABEHCME,
uzobpasicams Ha MPULOHOMEMPULECKOLL

OKDYHCHOCIU MHONCECMBO pPeueHUull Nnpocmeuuux
MPULOHOMEMPUYECKUX VPABHEHUU U HEPAGEHCME,
BbINOIHAMb OMOOP KOPHelU YPASHeHUll UlU peuieHull
HepaseHcme 6 CoOmeemcmeuu ¢ OONOJHUMENTbHbIMU
VCIOBUAMU U OCPAHUYEHUIMU.

B noeceonesnoil sicusnu u  npu uzyueHuu Opyeux yueOHbIxX
npeomemos:

cocmaenams U peuiamsv  YPAGHEeHUs,  CUCMmeMbl
VpasHeHull U HepaseHcmea npu peuieHuu 3aday
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opyaux yueOHbIX npeomemos,

UCNONb306aMb  YPABHEHUsI U HepageHcmeda Ol
nocmpoenus U UCCIe008aHUs  NPOCMEUUxX
MAMemMamuyeckux mMooenel peaibHblX CUMyayutl Ui
NPUKIAOHBIX 3a0ay,

yMemb  UHMepnpemupoeams — NOJIVYEHHbI  Npu
PeweHUU YPaeHeHus, HepaeeHCcmea Uil CUCeMbl
pesyibmam, OyeHusams e20  Hpasoonooodue 8
KOHmMeKcme 3A0aHHOU  PeanbHOU  Cumyayuu  uiu
NPUKIAOHOU 3A0a4U

DOyHKIUH

OmnepupoBarh Ha 0a30BOM ypOBHE TOHSATHSIMHU:
3aBUCHMOCTh BEIHYWH, (PYHKIHS, apTyMEHT H
3HaueHUe (QYHKIMH, OOJNACTh OIpENeICHUS H
MHOXECTBO 3HA4YeHW (yHKIUuU, rpaduk
3aBUCUMOCTH, Tpapuk  (QYHKUHMH, HYIH
(GyHKINK, TPOMEXYTKH 3HaKOIOCTOSHCTBA,
BO3pAaCTaHME HA YHUCIOBOM IPOMEXKYTKE,
yObIBaHME HA  YHUCIOBOM  TIPOMEXYTKE,
HauOonplllee W HAauUMEHbIIee  3HAuYCHHE
GYyHKIMM ~ HAa  YHCJIOBOM  TPOMEXKYTKE,
nepuoauveckas GyHKINA, TEpUO;

OIIepHPOBaTh Ha 0Aa30BOM YPOBHE TOHSATHSIMHU:
npsMass M oOpaTHas NPONOPLUOHATIBHOCTD
JTMHEWHAas!, KBaJpaTHIHas, Jorapudmudeckas u

IIOKa3aTeabHas ¢byHKuUH,
TPUTOHOMETPHUECKUE (PYHKIUHY;

pacrno3HaBaTh rpaduku 3JIEMEHTAPHBIX
byHKUIM: npsIMOM U oOpartHoOU
MPONOPIIMOHATILHOCTH, JIMHEWHO,
KBaJpaTUYHOM, JorapupmMuIecKon u
MOKa3aTeIbHOU byHKIHH,

Onepuposéamv NOHAMUAMU: 3ABUCUMOCHIL BETUYUH,
@dyHKYUA, apeymenm u 3HaveHue QYHKyuu, obaacmo
onpedenenus U MHONCECMBO 3HAYEHUN QYHKYUU,
epaghux  3aeucumocmu, epagux  @QyHKyuu, HYIU
@yukyuu, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pacmanie Ha YUCIO80M NPOMedCYmKe, Yovisanue
Ha  YUCI080M  NpOMedCymKe,  Hauboavuiee U
HauMmeHbllee 3HAYeHUe QYHKYUU HA  HUCTOBOM
npomexcymke, Nepuooudeckas QYHKyus, nepuoo,
YyemHas u HeuemHasi PYHKYuu,

Onepupoeéamv NOHAMUAMU: NPAMAS U  0OPAMHASL
NPONOPYUOHATLHOCIb,  TUHEUHAs, K8AOpAMU4HAas,
Jloeapumuyeckas U NOKA3AMENbHASL  YHKYUU,
mpusoHomMempuieckue QyHKyuu,

onpedenams  3Hauenue @OYHKYUU N0  3HAYEHUIO
apeymeHma npu  paziudHbLlX  Cnocobax 3a0aHus
dyuryuu;

cmpoums epaguKu u3y4eHHbIX QYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CIYHAAX HO
gopmyne nosederue u ceolicmea QyHKyull, Haxo0UmMy
no epaguxky GyHkyuu Hauborvuiue U HauMeHbuiue
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TPUTOHOMETPUYECKUX (DYHKIUH;

— COOTHOCHUTh rpaduKu 3JIEMEHTApPHBIX
GbyHKIMA: npsIMOM U oOpartHoOU
MPONOPIIMOHATILHOCTH, JIMHENHOM,
KBaJpaTUYHOM, JorapupmMuyecKon u
MOKa3aTeIbHOU byHKIHH,

TPUTOHOMETPHUECKUX (YHKLUH ¢ popMyIamu,
KOTOPBIMHU OHHM 33J1aHBI;

— HaxoIMTb MO rpaduKy NpUOIMKEHHO 3HAUCHUS
(YHKIMHU B 33JaHHBIX TOYKAX;

— omnpenensaTh Mo GyHKIUUA (HYJIU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, POMEXKYTKH
MOHOTOHHOCTH, HauOOJbIINE W HAUMEHbIIHNE
3HAYCHHMS U T.I1.);

— CTpOMTH ICKU3 rpaduka byHKIUY,
YIIOBJIETBOPSIIONIEH TNPUBEACHHOMY HaboOpy
ycnoBuil  (MPOMEXYTKH  Bo3pacTaHust  /

yObIBaHMA, 3HAaueHUE (YHKIUH B 3aJaHHON
TOYKE, TOUKH SKCTPEMYMOB U T.1I.).
B moBcegHEBHOW JKW3HM W TMPU HU3YYECHHH JIPYTHX
MPEeIMETOB:

— ompeaensaTh mo rpadukaM CBOMCTBA peabHBIX
MPOIIECCOB U 3aBUCUMOCTEH (HAmOOIbIINE H
HaWMEHbIIINE 3HAYCHMUS, MIPOMEKYTKU
BO3pacTaHuss MW  yObIBaHUS, MPOMEKYTKU
3HAKOIOCTOSIHCTBA U T.II.);

— MHTEpPIpPEeTHpPOBaTh CBOMCTBA B KOHTEKCTE
KOHKPETHOU ITPAKTUYECKOU CUTyaluu

3HAYEHUsL,
cmpoums ICKU3 epaguxa @yHryuu,
yooeiemeopsouet. NPuseOeHHoOMy Habopy VCi08ull
(npomedicymku  803pacmanus/yovleanus, 3HaAYeHue
@dyHKyuu 6 3a0aHHOU MouKe, MOUKU IKCMPEMYMOS,
acumMnmomol, Hyau QYHKyuu u m.o.);

pewams  YpasHmeHus,  npocmevuiue  CUCmembl
VPasHeHUutl, UCNOb3YSL CEOUCMBA (PYHKYUL U UX
epaghuxos.

B nosceonesnotl scusnu u npu uzyuenuu Opyeux yueOHuIX
npeomemos:

onpedensimv No 2paguxkam U UCNOIL308AMb OISl
PeeHUss NPUKIaOHbIX 3a0ay CEOUCMBAd pPedbHbIX
npoyeccog u  3asucumocmei  (Hauborvuwiue U
HauMeHbluue 3HAYeHUsl, NPOMENCYMKU 803DACTAHUS
u VovI8aHUs GyHxyuu, npPOMedHCYmKU
3HAKONOCMOAHCMEA, ACUMIIMOMbL, NEPUOO U M.N.),
uUHmMepnpemupogams — CeOUCmea 6  KOHMeKcme
KOHKPEmHOU NPAKMU4eCcKou CUmyayuu,

onpeodensamy no epaguxam npocmeuiuue
Xapakmepucmuxkyu nepuooudeckux npoyeccog 8
buonocuy, KOHOMUKe, MY3blKe, pPAOUOCeaA3U U Op.
(amnaumyoa, nepuoo u m.n.)

JJ1eMeHThI

MAaTEMATH4YCCKOI'0

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMH:
Npou3BOAHAS (PYHKIHHU B TOUKE, KacaTesbHasl K
rpaduKy QYHKIMH, TpOU3BOHAS (YHKINH,

Onepuposamv NOHAMUAMU. NPOUIBOOHAST DYHKYUU &
mouke,  KacamenoHas K  epaguxy  @ynkyuu,
npoU3800HAS PYHKYUU,
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aHaJu3a

— ONpeAeiATb 3HAYEHHE NPOU3BOJHOM (YHKLIUU
B TOYKE IO H300pak€HUIO KacaTeIbHOW K
rpaduKy, IpoBeIEHHON B 3TOW TOUKE;

— pemaTrb HECJIOXKHBIE 3aJa4d Ha IPUMEHECHHE
CBSI3M MEXKy POMEKYTKaMU MOHOTOHHOCTH U
TOYKaMHU JKCTpeMyMa (QYHKLIHH, C OJHOH
CTOPOHBI, U MPOMEKYTKaMHU 3HAKOIIOCTOSHCTBA
U HYJSIMH TIPOU3BOJHOM ATOM (YHKIMH — C
JIPYTOi.

B nosceonegnoii orcusnu u npu usyuyeHuu Opyeux
npeomemos

— TOJNB3YACh TpadukamMu, CpaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, MOBBIIICHUS, YBEITHICHUS
U T.OI.) WIA CKOpPOCTH YyObIBaHMA (TajieHus,
CHIDKCHUS, YMEHBIICHHS W T.II.) BEJIWYMH B
peanbHBIX Mpoleccax;

— COOTHOCUTH TpaMKH pEabHBIX IPOIECCOB U

3aBUCUMOCTEH c ux OITMCaHHSIMH,
BKIJIIOUAIONUMHU  XaPAKTEPUCTUKUA  CKOPOCTH
n3MeHeHuss  (OBICTPBI  pOCT,  TUIABHOE

TOHWKEHUE U T.I1.);

— WCIMOJB30BaTh TpagUKH peaTbHBIX IMPOIECCOB
JUTSL PEIICHHsI HECJIOKHBIX MPUKJIAIHBIX 3a/1ad,
B TOM YHCIIC OTpEeIsis 1Mo rpaguKy CKOpOCTh
X0J1a mporiecca

BLIYUCTIAMb NPOU3BOOHVIO OOHOYNEHA, MHO20YJIeHd,
K8aOpamuo2o KOpHs, NPOU3B00HYIO CYMMbL PYHKYULL,
BLIYUCTIAMb NPOUZBOOHBIE DNIEMEHMAPHBIX QVHKYUL U
UX KOMOUHAYULL, UCNONB3YA CNPABOUHbIE MAMEPUATbL,
uccnedoeamv 6 NpoCmetux Ciyyasx @QyHKyuu Ha

MOHOMOHHOCY, Haxoouma Haubonvuwiue U
Haumenblue 3Havenus GYHKYull, Cmpoums paguxu
MHO20YNEHO8 U NPOCMEeUUx  pPayuoHAaIbHbIX
@yukyul c UCNONIL30BAHUEM annapama

mamemamudecKkoco dHaiusa.

B nosceonesnotl scusnu u npu uzyueHuu Opyeux yueOHbvIxX
npeomemos:

pewams NPUKIAoHble 3a0auu U3 OuoIocUU, GU3UKU,
XUMUU, DKOHOMUKU U OPYeUX NpeoMemos, Ce:A3aHHbLE
C  uccnedosamuem — Xapakmepucmuk — pedibHblX
npoyeccos, HAXodcoeHuem HaubOILUUX u
HAUMEHbWUX 3HAYeHULl, CKOPOCMU U YCKOPEHUs U

UHmepnpemupoeambs nojy4eHHble pe3)ibnianibl

CraTrucruka u Teopus
BEPOSATHOCTEM, JIOTHKA U

— OmnepupoBats Ha 0a30BOM ypOBHE OCHOBHBIMHU
OIMUCaTCIIbHBIMHU XapPaKTCPUCTUKAMU
YUCJIOBOTO Habopa: cpenHee apudmeTrndeckoe,
MEAHUaHa, HaH6oanee )41 HaNMCHBIIICC

Hmemv  npeocmasnenue o OUCKpemHbIX U
HeNnpepbleHbIX CYYAUHBIX geUdUHax u
pacnpeoeieHusx, O He3aBUCUMOCU  CIYYAUHbBIX
BENUYUH,
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KOMOMHATOPHUKA

3HAYECHUS;

— omepupoBaTh Ha 0a30BOM YpPOBHE MOHSTHSMHU:
94acTOTa U BEPOSITHOCTH COOBITHS, CIy4YaiHBIHA
BbIOOp,  ONBITBI C  PABHOBO3MOXXHBIMH
3JIEMEHTAPHBIMH COOBITUSIMU;

— BBIYUCIIATH BEPOSTHOCTU COOBITUH Ha OCHOBE
MIOJICYETA YUCIIA UCXOOB;

B nosceonegnoii orcusnu u npu usyuyeHuu Opyeux
npeomemos:

— OLIGHHWBATh U CPaBHUBATh B IMPOCTHIX CIIydasx
BEPOSITHOCTH COOBITHI B pealbHOM KU3HU;

— 4UTaTh, COIIOCTaBJIATD, CpaBHMBATb,
UHTEPIIPETUPOBATL B MPOCTBIX  CIydasx
pealibHbIe J1aHHbIE, IPEICTaBJICHHbIE B BUIE
TabIuIl, IUarpamm, rpaduKkoB

— uMmembv  npeocmasieHue 0  MaAMeMamuyeckKom
0JHCUOAHUU U OUCNEPCUU CTTYUALIHBIX BETUYUH,

—  umemow npeocmasieHue 0 HOPMAbHOM
pacnpeoeneHuu u npumepax HOPMANbHO
pacnpeoeneHHbIX CIYYAUHbIX 8eIUUUH,

— noHUMamv  Cymb  3aKOHA ~ OOMLWUX — uucenl U
8b100POUHO20 MEMOOA U3MEPEHUs BePOAMHOCMeEl

— uUMemb npeocmasieHue 00 YCl08HOU 8ePOAMHOCIU U
0 NONHOU 8EPOAMHOCMU, NPUMEHAMb UX 6 peuleHuu
3a0ay;

—  uMemb NPeOCMABIeHUe O BANCHLIX YACTIHBIX BUOAX
pacnpeoeneHull U NPUMeHAMb UX 8 peuleHul 3a0a4;

—  umemb npedcmasieHue O KOpperayuu CHyyauHvlx
8eUYUH, O TUHEUHOU pecpecCul.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

—  BIYUCTAMb UTU OYSHUBAMb BEPOSIMHOCTU COObIMULL
8 PEANbHOLL HCUHU,

—  guIOUpamv nooxooauue Memoovl NPeOCMAagIeHUs. U
00pabomxu OaHHbIX,

—  yMemb peuiamsb HeCl0JHCHble 3a0ayu HA NPUMEHEeHUe
3aKOHA OONBWIUX YUCET 8 COYUOTOUU, CIMPAXOBAHUU,
30pasooxpanenuu,  obecneuenuu  6e30naACHOCMU
HacCeleHUsl 8 Ype38bIYalHbIX CUMYAYUSIX.

TexkcToBBIC 3a70a4N

— Pemath HecoXHBIE TEKCTOBBIE 33JJa4H PA3HbIX
THUIIOB;

— aHaNM3WpOBaTh  yCJIOBHE  3aJauyd,  [puU
HEOOXOIMMOCTH CTPOUTH [UISI €€ PEIICHUS
MaTEeMaTHYECKYIO MOJIENb;

— TIIOHMMaTh U HCHOJB30BaTh [JJIsi PEILICHUS
3a1au HHQOPMAIIHIO, IPEICTABICHHYIO B BHJIC

—  Pewamu 3a0auu pazuvix munos, 6 mom yucie 3a0aiu
NOBLIUEHHOU MPYOHOCMU,

—  8bIOUPAMb ONMUMATILHBIL MEMOO PeuleHusl 3a0adu,
PaccmMampusas paziuyHvle Memoobl,

—  cmpoums MoOenb peuleruss 3a0a4u, nPo8ooUmMs
doxasamebHvle PaAcCyHCOeHUs,

—  pewamy 3a0ayu, mpedyowue nepedopa 6apuarmos,
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TEKCTOBOM H CHMBOJIBHOM 3amiCH, CXEM,
TabIuIl, IUarpamm, rpauKkoB, pUCYHKOB;
JIeCTBOBATH M0 aJITOPUTMY, COJEPKAIIEMYCs B
YCIIOBUU 3aJ1auu;

UCTIONIb30BaTh JIOTUYECKHUE PACCYKICHUS MPH
pEIICHUY 3a]1a4H;

pabotatb C  W30BITOYHBIMH  YCIIOBUSMH,
BBIOMpas W3 Bceld WHPOpPMAIMU JaHHBIC,
HE0OXOIUMBIE JUIS PEIICHUS 3a/1a4H;
OCYILIECTBIISATh HECJIOKHBII nepebop
BO3MOXXHBIX pEIICHUH, BBIOMpas U3 HUX
ONTUMAaJIbHOE o KpUTEPHSIM,
chOpMyIMPOBAHHBIM B YCJIOBHH,
aHaAJIM3UPOBATh u UHTEPIPETUPOBATH
MOJIyYEHHBIE pEIIeHUs] B KOHTEKCTE YCJIOBHUSA
3a/1auH, BHIOMpATH pelieHus, HE
MIPOTUBOpEYAIlINE KOHTEKCTY;

peliaTh 3a1a4i Ha pacueT CTOUMOCTH MOKYTIOK,
yCITyT, MOE3/10K | T.I1.;

peliaTth HECIOXKHBIE 3a/layl, CBA3aHHBIE C
JOJIEBBIM y4acTHEM BO BiaJeHUU (QUPMOIi,
MPEANPUATHEM, HEABUKUMOCTBIO;

pemath 3aJadd  Ha TPOCTbIEe  MPOILIEHTHI
(cucTtemMbl  CKHUJIOK, KOMHCCHH) W  Ha
BBIUHCIICHUE  CJOXKHBIX  TPOIEHTOB B
pa3IMYHBIX CXeMaX BKJIAJOB, KPEIUTOB U
UTIOTEK;

pelars MpakTHYeCKHe 3aJayd, TpeOyroiue
UCIIOJIb30BAaHUS OTPULIATENbHBIX YHCEN: Ha
OTpe/ieNiecHue TeMIepaTyphl, Ha OMNpEICICHUE
MTOJIOXKEHUS HAa BPEMEHHOW OCH (JI0 HaIleH Pl

npoGepKuU YCi06uUll, 8b1OOPA ONMUMATLHO2O0
pesynvmama;

—  aHAIU3UPOBAMb U UHMEPNPEMUPOBAMb PE3YIbmambl
8 KOHmMeKCme yCI08Ust 3a0adl, 8bloUpams peuleHus,
He npomugopedawjue KOHMeKCmy;,

—  nepesooumv npu peuleHuu 3a0aqu UHhopmayuio uz
00HOUL hopMmbl 8 OpY2YI0, UCNONIL3YSL NPU
HeobXooumocmu cxemol, madauysl, 2papuxu,
ouazpamml;

B nosceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

—  pewams npakmudecKue 3a0aqu u 3a0a4u u3 Opyeux
npeomemos
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U TOcje), Ha ABW)KCHUE JIEHEKHBIX CPE/ICTB
(mpuxon/pacxon), Ha onpeacIcHue
TTYOWHBI/BBICOTHI U T.11.;

— WCTOJB30BaTh  MOHSATHE  MacmrTaba s
HAXOXJCHUS PACCTOSHUM M JJIMH Ha Kaprax,
IJIaHaX MECTHOCTH, IUIaHaX IIOMEUICHHH,
BBIKpOWKaX, Mpu paboTe Ha KOMIBIOTEPE U T.1I.

B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— pfluaTb HCCIOXHBIC [MMPAKTUYCCKUC 3a1avu,
BO3HHUKAOMIUC B CHUTyalUIAX HOBCGI[HCBHOﬁ
KHU3HHU

I'eomeTpus

— OmnepupoBarb Ha 6a30BOM ypOBHE MOHSATHSIMHU:
TOYKa, NpsAMas, IUIOCKOCTh B MPOCTPAHCTBE,
NapajyieIbHOCTh W NEePHEHAUKYISAPHOCTb
MIPSIMBIX U IIJIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BUJIbI
MHOT'OI'PaHHHKOB (mpu3ma, nupamMua,
pSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

— u300paxarh m3ydaeMble (UTYpPHI OT PYKH H C
PUMEHEHHEM MPOCTHIX YepPTEKHBIX
UHCTPYMEHTOB;

— genaTtb (BBIHOCHBIE) IIJIOCKHE UEPTEXKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (GUIYp: BHUJ
CBEpXY, COOKY, CHU3Y;

— W3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (UTypax, NpeICTaBICHHYIO
Ha YepTeXax U PUCYHKAX;

— npuMmeHATs  Teopemy  Iludaropa  mpm
BBIUUCIICHUH 3JIEMEHTOB CTEPEOMETPHUECKUX

¢uryp;

Onepuposamv ~ nOHsMuUAMU: — MOYKA,  NPSAMAs,
NIOCKOCMb 8 NPOCMPAHCMEe, NApailebHOCHb U
NePReHOUKYIAPHOCTb NPAMBIX U NIOCKOCMEl,
NPUMEHMb Ol peuleHusi 3a0au 2eomMempuyecKue
Gakmel, ecnu ycroeus NPuUMeHeHust 3a0aHbl 8 GHOU
dopme;

pewams 3a0a4i HA HAXONCOCHUE 2e0MemPUecKUxX
BEUYUH NO 00PA3YAM UTU ATICOPUMMAM;

0enambs (8bIHOCHbIE) NIOCKUE YEPMENCU U3 PUCYHKOS
00vbeMHbIX ueyp, 6 MOM yucie pucosamv 6uUo
cgepxy, cOOKy, cmpoums ceweHusi MHO202PAHHUKOB,
uzenexamo, UHMePNPemupo8ams u
npeodpazoevieamsv UHGOPMAYUIO O 2eOMEMPULECKUX
Gueypax, npedcmasieHHyIO Ha YePMeHCcax;
NpUMeHAmMb 2eomempuieckue Gakmol Oisi peuleHus.
3a0a4, 6 MOM uHucie NPeonoaaarOWUx HeCcKOIbKO
Wazoe peuteHusl;

ONUCHIBAMb  83AUMHOE  PACHONIONCEHUE NPAMbIX U
NIOCKOCMEl 8 NPOCMPAHCIBe,
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— HaxoIWTh OOBEMBI W TUIOMIAJU MOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB C IIPUMEHEHUEM
hopmyu;

— pacro3HaBaTh OCHOBHBIC BHUJBI TEJ BpAIICHUS
(xonyc, nunuHIp, cepa u map);

— HaXOAWTh OOBEMBI W IUIOMIAIA MOBEPXHOCTEH
OPOCTEHIINX ~ MHOTOTPAHHUKOB M Tel
BpAICHHS C IPUMEHEHHEM (POPMYIL.

B noeceoneenot oicusnu u npu usyueHuu Opyeux
npeomemos:

— COOTHOCHUTH aOCTpPaKTHBIE T'€OMETPHYCCKUE
MOHATHUSL U (aKTHl C PEATbHBIMH JKU3HCHHBIMH
OG’bGKTaMI/I " CUTYyallUsIMU,

— HCIONB30BAaTh CBOMCTBAa MPOCTPAHCTBEHHBIX
reOMEeTpHUeCKuX  (uryp g  peueHus
TUTIOBBIX 3aJ1a4 MPAKTHIECKOTO COJICPIKAHMS,

— COOTHOCHUTH miomanu HOBerHOCTeﬁ TEI
OJIMHAKOBOH (JOPMBI PA3TMUHOTO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCYAOB OJIMHAKOBOH
(bOpMBI pa3TMYHOTO pa3Mepa;

— OLEHHUBATH bopmy [IPaBUIILHOIO
MHOTOTpaHHHUKA TOCIE CIUJIOB, CPE30B U T.II.
(ompenensaTh KOJMMYECTBO BEpIIWH, pedbep u
rpaHel NOJy4YEeHHBIX MHOIOIPAHHUKOB)

Gopmynuposams ceoticmea u NPU3HaKu gueyp;
00KA3b18AMb 2e0MEeMPUIECKUe YMBEPIHCOCHUSL,
e1ademsn CMAHOapmMHOlL K1accuguxayue
NPOCMPAHCMBEHHBIX  (ueyp (nupamuosl, NpusMbl,
napanieienuneobvt);

Haxooums 00veMbl U NIOWAOU NOBEePXHOCHell
2eoMempuieckux mei ¢ npuUMeHeHuem opmyi;
BLIYUCTIAMb PACCIMOSHUS U Y2llbl 8 NPOCIMPAHCIEE.

B noeceonesnoti ocusnu u npu uzyuenuu Opyeux
npeomemos: UCNOIB308aMb ceoticmea
eceomempuieckux — Queyp O pewlenHus  3a0ay
NPAKmu4ecko2o Xxapakmepa u 3a0ay u3 Opyeux
obnacmetl 3HaHUl

BeKTOpbI M KOOPAMHATHI B
NMPOCTPAHCTBE

— OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHEM
J€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE;

— HaXOAWTh KOOPAHMHATHI BEPIIUH Kyda U
IIPSIMOYTOJIBHOTO NTapaJuleIenue1a

Onepuposamv noHAMUAMU 0eKaAPMO8bl KOOPOUHAMbL
68 nmpocmpaumcmee,  8eKmop, MoOYIb  6eKmopd,
PABEHCMBO BEKMOPO8, KOOPOUHAMbI 8eKMOpd, Y20.l
MedNHCOYy — 8eKmopamiu, — CKAAPHOe — NPOu3BeoeHue
8EKMOPO8, KOJIUHEAPHbIE BEKMOPbL,

HAXo00ums paccmosiHue mexncoy O08YyMsi MOUKAMU,
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CyMMY 8eKMOPO8 U NPou3eedeHue 6eKmopa Ha Yucio,
V2Ol MexHcoy 8eKmopamu, CKAIApHOe npoussedeHue,
PACKAA0bI8AMb 6EKMOP NO O08YM HEKOIUHEAPHbIM
sexmopam;

3a0a6amov NIOCKOCMb YPABHEHUeM 6 O0eKapmogou
cucmeme KoopouHam,

pewamy npocmetiuiue 3a0aqu
8eKMOpPHO20 baszuca

ggedenuem

HcTopust MaTeMaTUKHU

OnuceiBath OTJIeIbHbIE BbI/IAOIIIHECS
PE3yabTaThl, MOJYUCHHBIC B XOAC pPa3BUTUA
MaTEeMaTHKHU KaK HayKu;

3HaTh NPUMEPBl MATEMAaTUYECKUX OTKPBITUN U
HX AaBTOpPOB B CBiA3HU C OTCUECTBEHHOU U
BCEMUPHOMN UCTOPUEH;

INOHUMATb PpoOJIb MATCMATHKKW B PA3BUTHUU
Poccun

IIpeocmasnsamo 6K1A0 8bLOAIOWUXCL MAMEMAMUKOS 8
paszsumue MamemMamuxy U UHbIX HAyYHbIX obnacmetl;

noRUMAmMbsb pojib mamemamuxku 6 paseumuu Poccuu

MeTtoanl MATEMATHKH

[IpuMeHsTh U3BECTHBIE METOJBI MPU PEUICHUH
CTaH/IaPTHBIX MaTEMaTHYECKHUX 3a]1aY;
3aMeydaTh U XapaKTepu30BaTh MaTEMaTUUYECKUE

3aKOHOMEPHOCTHU B OKpY>Karolen
JIEHCTBUTEIIFHOCTH,
HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATHUYCCKUX

3aKOHOMEPHOCTE B TPUPOJE, B TOM YHCIC
XapaKTepU3YIOIUX KPacoTy M COBEPUICHCTBO
OKpY)KAalOIIer0  MUpa W MPOU3BEICHHM
HCKYCCTB

Hcnonvzoeams  ochoenvie  memoowl 00Kd3ameﬂbcm6a,

npoeodumb 00KaA3amenbCemeo u BbINOJIHAMb
onpoeepoicerue,
NPUMEHAMb OCHOBHblEe Memoovl peuterHus

MamemMamuieckux 3a0ay,;

Ha OCHOBE MAameMamudyeckux 3aKOHOMEepHOCmell 8
npupooe Xapakmepu3oeams Kpacomy U COBEPUIEHCHEO
OKPYIHCAIOWe20 Mupa u npou3ge0eHutl UCKyccmea,
NpUMEHAMb Nnpocmeluiue NpoepammHsle Cpeocmea U
21eKMPOHHO-KOMMYHUKAYUOHHBIE CUCTHEMbL NPU peuleHuU
MamemMamuieckux 3a0ay
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2 CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILJINHBI

2.1 O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4€0HOI padoThI

Bua yueO6Hoii padoThI

Konauuecmeo uacoe

MakcuMmanibHasi yueOHas Harpy3Ka (Bcero) 228
Oo0si3aTesibHAs ayIMTOPHAsA yyeOHasi Harpy3Ka (Bcero) 228
B TOM YHCJIE:
— npakmuueckue pabomoi 144
—  KOHmMpOAbHBIE pAbOMbl 16

Ilpomesicymounaa ammecmayus 6 popme >K3amMeHa
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2.2 Copepxanme y4deOHo# aucuumauHbl OY/.03 Marematuka: ajaredpa M Havyajga MaTeMAaTHYeCKOr0 AaHAJIN3a;

reoMerpus
HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHble M NPaKTHYeCKHe padoThl, O0bem Yposenn
pa3esioB U TeM caMocCTosiTe/IbHAsi padoTa 00y4arUuXcs 4acos OCBOEHHA
1 2 3 4
Pasznen 1. Beenenne 2
Conep:xanue yueOHOro MaTepuaJa
Marematuka B HaYKC, TCXHUKC, 3KOHOMHUMKCE, HHq)OpMaLII/IOHHBIX TEXHOJIOTUAX U 1 1.2
MpakTU4YecKorl nearenbHocTH. llenw w 3agaum u3ydeHHs] MaTeMaTHUKA TMpPU  OCBOCHUH ’
Tema 1.1 BBenenne . N
npodeccuit CITO u cnenmansuocteit CI10
KonTposbHas padora 1 3
BrinosiHeHue 3agaHuil BXOJHOTO KOHTPOJIA
Pasznen 2. PazBuTHE NOHATHS 0 YHCIIE 12
Coaep:xaHue y4eOHOro MaTepuaJia
Ilenple W panuoHanbHbIe yucna. JlelicTBUTENbHBIC YHCHA. [IpubnudicerHvle GbIYUCTEHUS. 3 1,2
Tema 2.1 Komnnexcnwvie uucna
Pasputne mousitust 0 | IpakTuyecKkune 3aHsITHSI
qucjie Apudmerndeckre IEHCTBUS HAJ YHCIAMU, HAXOXKICHUE MPUOIMKCHHBIX 3HAUCHUN BEIIMYUH 9 3
U TIOTPENTHOCTEH BBIYUCICHHUH (a0CONIOTHOM W OTHOCHUTEIBHOH), CPaBHEHHE YHCIIOBBIX
BBIPAKCHUM.
Pa3nen 3. Kopun, crenenn u jorapugmsi 30
Coaep:xkaHue yueOHOr0o MaTepuasa
Tema 3.2 KopHau u crenenn
KopHuu, crenenn u Kopuu HaTypanbHOW CcTeNeHM U3 4ucla W UX cBoicTBa. CTENMEHW € palUOHAIbHBIMHU 10 1,2
Jorapugmsl nokazatensiMu. CTeneHu ¢ JACUCTBUTENBHBIMHM TOKa3aTensiMu. (Ceoucmeo cmeneHu ¢

oelcmeumebHbIM HOKA3AMENeM.
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Jlorapugmsl

Jlorapudm ymcma. OcHoBHOE JOTapu(MHUYECKOE TOXKJIECTBO. JlecATHMUHbIE M HaTypajJbHbIE
norapudmsl. [IpaBuno neiictus ¢ norapupmamu. [lepexon kK HOBOMY OCHOBaHHMIO.
IIpeoOpa3oBanne ajqredpandecKux BbIpPaKeHU

[IpeoOpa3oBanue palMOHANBHBIX, HMPPALUOHANBHBIX, CTENEHHBIX, IIOKAa3aTeJIbHBIX U
Jorapu(MUUECKUX BbIpAKEHU

l'[paKanecmle 3aHATHA

Beruncnenue u cpaBHEHUE KOPHEW. BoIloaHeHre pacueToB ¢ paiuKalaMu
Pemienue wuppanvoHanbHBIX ypaBHeHUM. HaxokaeHue creneHel ¢ palnuoOHAIbHBIMU
nokazarensimu. CpaBHeHue crernieHell. [IpeoOpa3oBaHue BBIpaKEHHIA, COJEPKAIIUX CTEICHH.

Pemenue noka3arenbHbIX YpaBHEHUH. 18 3
Pemrenue npukiagHbix 3aa4.
Haxoxnenne 3HaueHwil jgorapudmMa IO MPOU3BOJLHOMY OCHOBaHWIO. [lepexom oT omHOTO
OCHOBaHUS K JApyromy. Beruucienwe u cpaBHeHue yorapudmon. JlorapupmupoBanue u
ITOTEHIIMPOBAHUE BBIPAKECHUM.
KonTposibHbIe padoThl
Konrtponsnas pabdora «Jlorapugm» 2 3
KonTponbHas pabota «CBolcTBa KOPHEW U CTETIEHEN.
Pa3znea 4. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 24
Conep:xaHue yueOHOro MaTepuaJa
B3anmHoe pacnonokenue AByX NpsiMbIX B TpocTpaHcTBe. [lapannensHoCcTh npsiMoi 1
m1ockocTH. [lapamnensHoOCTh m1ockocTel. [leprnenIuKyIaspHOCT NPSIMON U IIJIOCKOCTH.
[lepienaAnKyYsIp U HaKJIOHHASA. YTOJ MEXAY NPAMOM U TJIOCKOCThIO. JIByrpaHHbIil yrou. Yron
MEXY INIOCKOCTAMU. [lepneHuKyIsIpHOCTb IBYX IUIOCKOCTEN 6 1,2
T I'eomeTpuueckue npeodpazoBaHusi IPOCTPAHCTBA: APAJUICTBHBIN IEPEHOC, CHUMMETPHS
ema 4.1 OTHOCUTEJBHO TIOCKOCTH
OcCHOBHBIE IOHATHUSA .
[lapannensHoe mnpoekTupoBanue. I[lnowads opmozonanvHot npoexkyuu. W300paxkeHue
POCTPAHCTBEHHBIX (pUryp
IIpakTHYecKkoe 3aHATHE
[Ipyu3Haku B3aUMHOIO paACHOJOXKEHUS MPAMBIX. YTOJI MEXKIy MpsMbIMUA. B3anmHoe 17 3

pacIoJIOKEHUE MPSMBIX M IUIOCKOCTEW. [leprneHnuKyisap M HaKkJIOHHAs K IUIOCKOCTU. YTOI
MEXKY TPSIMOM U TIJIOCKOCTHIO. TeopemMbl 0 B3aMMHOM PACIOJIOKEHUH MPSIMON M TJIOCKOCTH.
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Teopema o Tpex nepneHauKyIIIpax.

[Ipu3Haku ¥ CBOMCTBA MapaJICIbHBIX U NEPIEHIUKYIAPHBIX INIOCKOCTEHN

PaccrosiHue OT TOYKM [0 IUIOCKOCTH, OT HPSIMOM JI0 TUIOCKOCTH, PACCTOSHUE MEXKITY
IJIOCKOCTSIMU, MEXAY CKPEUIMBAIOLUIMMUCS MPSMBIMU, MEXIY MPOU3BOJILHBIMU (UTYpaMU B
MIPOCTPAHCTBE

[TapannensHOE MPOESKTHUPOBAHUE U €TI0 CBOWCTBA. Teopema o niowaou opmocoHAaIbHOU
npoeKyuy MHo20y201bHuUKa. B3aMHOE paciioyioskeHHe MPOCTPAHCTBEHHBIX (GUryp.

KoHTpoJsbHbIe padoThI

KonTponbHas pabota «I[IpsiMbie U TUIOCKOCTH B IPOCTPAHCTBEY. !
Paznean 5. KomOunaropuka 14
Coaep:xkaHue y4eOHOro MaTepuasa
OcHOBHbIE TOHATHS KOMOMHATOPHUKH. 3a7]a4i Ha TOJICUET YKCIia pa3MeIlleHN, TIEpeCTaHOBOK, 5
couyeranuil. Pemenune 3a1ay Ha nepebop BapuantoB. @opmyna 6uHoma Herorona. CBoiicTBO
Tema 5.1 OmHOMUHATBHBIX KOdhurmenToB. Tpeyronpauk [Tackamns
JIeMeHTbI IIpakTuyeckue 3aHATHSA
KOMOMHATOPUKHU [IpaBuna koMOuHaTOpuKU. PemieHne KOMOMHATOpPHBIX 3amad Pa3mereHusi, codeTaHus | 8
nepectaHoBKU. buHoMm HerotoHa u tpeyronsHuk Ilackans. Ilpuknagasie 3anayn.
KoHTpoJsbHbIe padoThI 1
KonTpomnpHas pabota o Teme «31eMeHThl KOMOHMHATOPUKI.
Pa3znen 6. KoopanHarsl U BeKTOpa 17
Coaep:kaHue yueOHOro MaTepuaja
[IpssmoyronbHasi (gexapToBa) cucTeMa KOOpPAMHAT B mpocTpaHcTBe. DopMylia paccTOsHUS
MEXIy IByMs Toukamu. KoopauHaThl ceperHbl OTpe3Ka. YpaBHEHUE CQepshl, nIOCKOCMU U
npAMOL.
Tema 6.1 Bextopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Ci10Ke€HUE BEKTOPOB. Y MHOXKEHHME BEKTOpA 5
Koopaunars! u Ha yucio. Pa3nokeHne BEKTOpa IO HaNpaBICHUSAM. YTON Mexay BekTopamu. [Ipoexums
BEKTOpa BeKTOpa Ha ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonb30BaHWe KOOPAMHAT M BEKTOPOB NPU PEUICHMH MaTEeMaTHUYEeCKHX M MPHUKIATHBIX
3aja4.
IIpakTnyeckne 3aHATHSA 1

Bexkropsl. JleiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOPAUHAT B MPOCTPAHCTBE.
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VYpaBHeHue mpsaMoH, cdepsl, MmiIockocTu. PaccrosHue Mexny Toukamu. JleifictBus c
BEKTOPAMHM, 3aJaHHBIMM KoopauHaTaMu. CKalsIpHOE INPOU3BEACHMs BEKTOPOB. BexTropHoe
YpaBHEHUE IPSIMOM M IIOCKOCTHU. VICIOab30BaHKME BEKTOPOB IIPU JIOKA3ATEIBCTBE TEOPEM
CTEpEOMETPHH.

KonTposbHbie padoThl

KonTponpHas pabota mo Teme «KoopAMHATHI U BEKTOPBDY. 1 3
Pa3nes 7. OcHOBBI TPUTOHOMETPHH 29
Cojaep:kaHue yueOHOr0o MaTepuasa
Pannannas mepa yria. [ToBOpoT TOUKM OTHOCHUTENIBHO Hadana koopauHat. CHHYC, KOCUHYC, 2 1,2
Tewma 7.1 TAaHI'€HC U KOTAaHTe€HC 4Kcia (yria). 3HaKu CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHTeHca
OcCHOBHBIE IOHATHUSA
IIpakTHyeckoe 3aHsATHE 4 3
Panuanublii MeTOT K3MEPEHHUS YTIIOB U CBSI3b C TPAlyCHON MEpOi
Coaep:xaHue yueOHOro MaTepuasa
OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA TpPUrOHOMETpUUECKHE TOXAeCTBA. DOpMyIIbl 3 12
Tema 7.2 MIPOTHBOMOJIOXKHBIX uncen (yrioB). @opmynbl crnoxeHuss. @opMyIibl IBOMHOTO yncia (yria). ’
OCHOBHBIE Dopmynvl nonosunnozo yucaa (yena). PopMyiibl NpUBEICHUS.
Tpuronomerpuyeckue | IIpakruyeckue 3aHATHS 9 3
TOKAECTBA OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYIIBI CJIOKEHUS, YABOCHHUS.
KonTposibHbIe padoThl 1 3
KontponbHas padoTta «OCHOBBI TPUTOHOMETPHI.
Coaep:kaHue yueOHOro MaTepuaja
[IpeoOpa3oBaHre cyMMbl TPUTOHOMETPUYECKUX (PYHKIIMI B IPOU3BEICHNE U MPOU3BEACHUS B 2 12
Tema 7.3 CyMMy. Buwipaoicenue mpuconomempuueckux —@yHKyuii uyepe3 MAH2EHC NOJIOBUHHO2O ’
IIpeoOpa3oBanue apaymenma
NMPOCTEHIINX IIpakTHYecKHe 3aHATHSA
TpUroHomerpudeckux | [IpeobpazoBanue cymMMbl TPUTOHOMETPUUYECKUX (PYHKIMM B MpOU3BEIEHHUE, MpeoOpa3oBaHue 2 3
BbIPAKEHUH NPOU3BEACHUS] TPUTOHOMETPUUECKUX (PYHKITHI B CyMMY
KoHTpoJsbHbIe padoThI 1 3
Kontponbras padota o teme «IIpeobpazoBaHre TPUTOHOMETPHUUECCKUX BBIPAKCHUI
Tema 7.4 Copaep:xkaHue yueOHOro MaTepuasa ) 12
TpUroHomerpuyeckue | Ilpocreiiine TpUrOHOMETPUUYECKHUE YpaBHEHMs. [Ipocmetiwiue mpuconomempuiecKue ’
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YPaBHEHHS U

HepaeeHcmed.

HepaBeHCTBAa ApKCUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAaHT€HC YKCcIia
IIpakTnyeckoe 3ansaTHE
[Ipocreiimme TPUTOHOMETPUYECKHUE YpaBHEHUS u HEPaBEHCTBA. OO6patHbIe 2 3
TPUTOHOMETpHUYECKHE (DYHKIUU: apKCUHYC, apKKOCHHYC, apKTAaHT€HC, ApKKOTAHTEHC.
KonTposbHbIe padoThl 1 3
KonTponpHas pabota no Teme « TpuroHoMeTpudecKrue ypaBHEHUSI M1 HEPAaBEHCTBAY
Paznen 8. ®ynkuuu u rpaguxku 18
Coaep:xkaHue yueOHOro MaTepuasa
@Oynkiusa. O6nacTh onpeAeneHUss W O0NacTh 3HAuYeHUH; rpaduk (QyHKIUH, TOCTPOCHHE 1 1,2
T 8.1 rpadukoB pyHKINH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMHU
OCHOB:[T:; HOOHHTI/IS[ IMpakTnyeckue 3aHsITHS
[Ipumepsbl 3aBUCHMOCTEH MeEXAYy NEPEMEHHBIMH B peaJbHBIX TPOIECCaX U3 CMEKHBIX 3 3
mucturiuH.  Ompenenenne  ¢GyHkiuid. [loctpoenne wu  ureHwe TpadukoB  (DyHKITHIA.
HccnenoBanme QyHKimii
Coaep:xkaHue yueOHOro MaTepuaja
MOHOTOHHOCTb, OTPaHMYEHHOCTb, YETHOCTb, HEYETHOCTb, MEPUOAUYHOCTH. lIpomexyTku
BO3pacTaHusi M YyObIBaHMs, HauOoJblllee W HaWMEHbIIEEe 3HAUYCHUs, TOUYKH HKCTpEMyMa.
I'padpuueckas untepnperanus. I[lpumepbl (YHKIMOHAIBHBIX 3aBHCHMOCTEH B pealbHBIX 1 12
Tema 8.2 npoueccax. Apupmernueckue onepauuu Hag GyHKIusAMH. CinoxHast QyHKIHS (KOMIIO3ULUSA). ’
CeoiicTBa Qpyukuuii. | [lonamue o nenpepvigHoll hyHKYuuU.
Ooparumbie pyuxkuun | Obracms onpedenenus u obracmv 3uauenuti obpamuou Gynuxyuu. Ipagux obpamuou
dyHrxyuu
IIpakTHYecKkue 3aHATHS
CBoiicTBa TUHEWHOM, KBaIpaTUYHOU, KYCOUHO — JIMHEHHOU U NPOOHO — JIMHEHHOW (DYHKITHIA. 3 3
HenpepsiBable u nepuonndeckue pynkunn. O0parHble GyHKINU U UX rpaduKu
Tema 8.3 Coaepsxanue y4eOHOT0 MaTepuaa 4 12
CreneHnble, Omnpenenenue GyHKIUH, MX CBOWCTBA U rpaduKu ’
noka3areJibHbIe, IIpakTnyeckne 3aHATHSA
Jorapu¢pmudeckue u | CpoiictBa W TpadWKM CHHyca, KOCHHyCa, TaHTeHca U KoraHreHca. QOparHbie 4 3
TPUTOHOMETPHYECKHE | TpuroHomeTpudeckue GyHkimn. ['apmonnueckue konebanus. [Ipukinaaaepie 3aga4n.
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¢pynknuun. OépaTnsbie
TPUTOHOMETPHYECKHUE
GyHxuun

IToka3zarenbHble, JOrapupMHUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHUS U HePABeHCMEd

KonTposbHbie padoThl

KonrponbHas pabora o reme «DyHKINHU, UX CBOMCTBA U TpapuK»

Pa3nes 9. MHOrorpaHHUKH U KpyIJible TeJa
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Tema 9.1
MHOrorpaHHuKH

Conep:xanue yueOHOro MaTepuasa

[lonatne MHOrorpaHHuka. BepmuHbl, peOpa, TpaHH MHOTOTpaHHUKA. Passepmka.
Mmuozoepannvie yenol. Boinyknvie mnocoepannuku. Teopema Jiinepa.

[Tpusma. Ipsimast u naknronnas npusma. [paBunbaas npusma. [Tapamnenenunesn. Kyo.
[Tupamupa. [IpaBuiibHas nupamMuga. Y cedeHHas nupamuaa. Terpasp.

Cummerpui B KyOe, B apajuiesienuIiesie, B Ipu3Me U MUpaMue.

Ceuenus xKy0a, IpU3MbI U TUPAMUJIBL.

[IpencraBienue o MpaBUIBHBIX MHOTOIPaHHMKAX (TETpa’ape, Ky0Oe, OKTa’ape, oJeKarape u
HUKOCadIPE)

1,2

IIpakTHYecKHe 3aHATHSA

Paznuunble  BUABI  MHOTOrpaHHMKOB. Mx  u3oOpaxkenus. CedeHus, pa3BEpTKU
MHOrorpanHukoB. [liomans nmoBepxHocTu. Buabsl cummerpuii B mpoctpancTBe. CuMMeTpust
MHOT'OI'PaHHUKOB.

Tema 9.2
Tena 1 moBepXHOCTH
BpalleHHs

Copep:xaHue yueOHOro MaTepHajia

[Muwmiaap u KoHyc. YceueHHbI KoHyc. OCHOBaHHE, BBICOTa, OOKOBas IOBEPXHOCTD,
oOpazyromas, pa3BepTka. OceBble CEUCHMSI U CEUCHMs], TapalIe/IbHbIe OCHOBAHUIO.
[ap u cdepa, ux ceuenus. KacarenpHas miockocTsb K chepe

1,2

l'[paKanecmle 3aAHATHA

Pasnuunbie Buabl Ten BpamieHuid. Mx wm3oOpaxkeHus. CedeHus, pa3BepTKH TN BPAICHUS.
[1nomane noBepxHocTy Ten BpameHus. CUMMETpUs TEN BPALLEHHUS.

Tema 9.3
HN3mepenus B
reoMeTpuM

Conep:xanue yueOHOro MaTepuaJa

O06nem u ero usmepenue. HterpanbHas popmyna oobema.

®opmyna odbeMa Kyba, MPSIMOYTOJIBLHOTO NapaijieNenunena, Npu3Mbl, HWIKHIPA U KOHYCA.
dopMyra TIOMAIU MOBEPXHOCTEH MUIMHAPA U KoHyca. PopMyna oObeMa Iapa v IIomaan
cepsl

ITogo6ue Ten. OTHOIIEHUE TUIOMACH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TEJ

1,2

IIpakTHYecKHe 3aHATHS

Brraucnenue HJIOH.I&I[Cﬁ 00BEMOB MHOT'OTPAaHHUKOB U TCJI BPAILICHU .
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KonTposibHbIe padoThl

1 3
KonTponpHas pabora «O0beMbI U TIOMIATH TEID)
Pa3gen 10. Hauajio MaTeMaTHYE€CKOI0 AaHAJIN3A 28
Coaep:xkaHue yueOHOro MaTepuaja
Omnpenenenue, crocoObl 3aaHUsT M CBOMCTBA YMCIIOBBIX MOCIEAOBaTENbHOCTEN. [lonamue o
npeoene nocaedosamenvhocmu. Cywecmeoganue npedeiad MOHOMOHHOU O02PAHUYEHHOU 4 1,2
T 10.1 nocnedosamenvhocmu. CyMMHpOBaHUE TOCIeqoBaTeNbHOCTEH. beckoHeyHOo yObIBaromas
Hocneu?;?lTeJ;bHOCTn r€OMETPUYECKAs POTPECCHSI U €€ CyMMa
IIpakTHYecKHe 3aHATHS
YucnoBas  MOCHEIOBaTENbHOCTh,  CHOCOOBI €€  3aJaHus,  BBIUMCIECHHE  YICHOB 3 3
MTOCJIEI0BATEIbHOCTH. [Ipenen  mocnenoBaTENbHOCTH. beckoneuno  yOwIBaroras
reOMETpPHUUYECKasl IPOrpeccust
Coaep:xkaHue yueOHOro MaTepuajia
[TonaTue o mMpou3BOAHON (YHKIMHU, €€ TeOMETPUYECKU U (PU3MUECKUil CMBbICT. YpaBHEHHE
KacartenbHOW K rpaduxky (ynkuuu. IIpous3BogHble CymMMBI, pPa3HOCTH, MPOU3BENEHUS,
yactHoro. [lIpaBuna nuddepennmpoBanus. [Ipou3BoAHbIE OCHOBHBIX 3JIEMEHTapHBIX
¢byakumii. [Ipumenenne mpou3BOAHON K HCCIeAOBaHUIO (YHKIIUA M TTOCTPOSHUE TPadUKOB. 5 1,2
IIpoussoonvie 0Opamuou hyHKYuU U KOMNOIUYUU GYHKYULl
[IpumMepsl HCIONB30BaHUS MPOM3BOJHOM I HAXOXKJICHHUS HAWIYYIIEro peIIeHUus B
Tema 10.2 NPUKIAAHBIX 3a7adaxX. Bropas mpou3BOAHAsA, €€ TeOMeTPUYEeCKHd U (U3NYECKUH CMBICIL.
IpoussBoanas Haxoxzaenue ckopocTu ajs npoiiecca, 3agaHHoro Gpopmysoi u rpadhukom
IIpakTHYecKHe 3aHATHSA
[TpousBogHas: pU3NIECKUA U TEOMETPUUECKHUI CMBIC]T.
VpaBHenue kacarenbHOM. IlpaBuma wu  dopmynsl  auddepeHnrpoBanus, TabIUIA 10 3
MIPOM3BOJIHBIX 3eMeHTapHbIX QyHKIUH. MccnenoBanue GyHKIUU € TOMOIIBIO TIPOU3BOIHOM.
Haxoxaenne HanOombIIero, HANMEHbBIIETO 3HAYEHUS M SKCTPEMAIbHBIX 3HAYCHUH (QYHKIIHH.
KonTposbHbIe padoThl 1 3
KonTtponbHas pabora no Teme «IIponsBoaHas u e€ npuMeHEHHE»
Pa3nes 11. IlepBooOpa3Has u HHTErpas 11
Tema 11.1 Coaeprxanue yueOHOro MaTepuaia 3 12
)

HNuTerpas u ero

ITepBooOpasHas u HeonpeaeneHHbI nHTerpast. OnpeaeneHHblii naTerpai, Gopmyna HeroTona
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NpHUMeHeHHe

— Jleiitbauna. IlpuMeHeHWE ONPENEICHHOTO WHTErpajga Ui HaXOXKICHUs TUIOIIAIU
KPUBOJIMHEWHOW Tparenuu

IIpakTHYecKHe 3aHATHSA

[TepBooOpasnast u mHTerpan. Teopema Hwrotona — JleitOnuna. [lpumeneHne wHTETrpana K 7 3
BBIYMCIICHUIO BEJTUYMH U IUIOMIA/ICH.
KonTposbHbIe padoThl 1 3
KonTponpHas pabora o Teme «IlepBoobpaszHas 1 HHTETpaD»
Pa3nen 12. Di1eMeHTHI TEOPUYU BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKH 6
Conep:xanue yueOHOro MaTepuasa
CoOmITHE, BEpOSATHOCTH COOBITHS, CII0KEHHE U YMHOKEHUE BEPOSATHOCTEU. [lonamue o
Hezasucumocmu coovimuii. J{uckpemuas ciy4yanuHas 6e1uiuna, 3aKoH ee pacnpeoeieHus. 1 1,2
Yucnoswvie xapakmepucmuku OUCKPemHOU CIYHauHoU enuyunsl. Ilonsamue o 3akone O0n1buuUx
Tema 12.1
uycen
DJIeMEeHThI TeOPUM I
BeposTHOCTE}] PaKTHYeCKHe 3aHATHS : :
Knaccuueckoe onpenenenre BEpOSTHOCTH. CBOMCTBO BEPOSATHOCTEM, TEOpEMa O CyMME 1 3
BeposATHOCTEN. Boruncnenue BepositHoctei. [Ipuknanneie 3agaun.
KoHTpoJsbHbIe padoThI 1 3
KontponbHas paboTa mo TeMe «3JeMEHThI TEOPUU BEPOSITHOCTEHY
Coaep:xkaHue y4eOHOr0 MaTepuasa
Tema 12.2 [IpencraBnenne OaHHBIX (TaONMIBI, JUArpaMMbl, rpaduKH), TeHepalbHas COBOKYIHOCTD, 1 12
DJIeMEeHThI BBIOOpKA, cpenHee apudmernueckoe, Mmenuana. [loHsTHe o0 3amadax MaTeMaTHYECKOM ’
MaTeMaTH4YeCKOH CTaTUCTHUKH.
CTATHCTUKH IlpakTHYeckne 3aHATHS ) 3
[IpeacraBnenue uncnoBbIX NaHHbIX. [IpukiiagHbie 3aqaun
Pa3znen 13. YpaBHeHusi M HEpaBeHCTBA 10
Conep:xanue yueOHOro MaTepuasa
Tema 13.1 PanmonanbeHble, uppanuoHaiIbHbIE, MOKa3aTelbHbIE U TPUTOHOMETPUYECKHE YpaBHEHUS U
YpaBHeHus u CUCTEMBI. - 1,2

CHCTEMBbI YPABHEHHH

PaBHOCHUITBHOCTH YpaBHEHUM, CUCTEM.
OcHOBHEIE NpUCMbl HUX PCUHICHUA (pa3no>1<eHHe Ha MHOXUTCIH, BBCACHHC HOBBIX
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HEM3BECTHBIX, MMOACTaHOBKA, TpaQUECKUil METON)

l'[paKanecmle 3aHATHA

Kophu (pemenust) ypaBHeHus. PaBHocmiibHOCTh ypaBHeHu#. [IpeoOpa3zoBanue ypaBHEHUH. 3 3
OCHOBHBIE TPUEMBI pEIICHUS YpaBHEHUH. Pellienne cucteM ypaBHEHUM
KoHTpoJsbHbIe padoThI 1 3
KontposnbHas padoTa no TeMe «YpaBHEHUSI U CUCTEMbI YPaBHCHHIN
Conep:xanue yueOHOro MaTepuasa
PannonanbHble, HppallMOHANIBHBIE, T0KA3aTEIbHBIE U MPULOHOMempUiecKue HEPaBeHCTBA U
CHUCTEMBI HEPABEHCTB. ) 12
PaBHOCMIIBHOCTD HEPABEHCTB U UX CUCTEM. ’
OcHOBHBIE TMpHUEMBl HUX pelleHuss (pa3lokeHHEe Ha MHOXKHUTENIH, BBEICHHE HOBBIX
Tema 13.2 HEH3BECTHBIX, MOACTAHOBKA, TpapMueCKUil METON)
HepaBencrBa T
PaKTHYeCKHEe 3aHATHS
Pemenue HepaBeHcTBa. PaBHOCHMIIBHOCTH HEpaBeHCTB. [IpeoOpa3zoBanne HEPaBEHCTB. 5 3
OCHOBHBIE IPUEMBI PELICHNS HEPABEHCTB. PeleHne cucteM HEpaBEHCTB
KonTposibHbIe padoThl 1 3
KonrponsHas pabora «HepaBeHncTBa»
Tema 13.3 Cojaep:kaHue y4eOHOT0 MaTepuasa
Hcnoan3oBanue Meton unTtepBanoB. M3o00pakeHne Ha KOOPJMHATHOW IIOCKOCTH MHOXKECTBA PEIICHUH H - 1,2
CBOICTB U rpadukoB | HCPABEHCTB C JIBYMs IEPEMEHHBIMHU M X CHCTEM
¢dyHkumii npu IIpakTuyeckue 3aHATHS
pelieHUH YpaBHeHUH . . . - 2,3
H HepABEHCTR Vcnonb3oBaHue CBOMCTB U TpauKoB (DYHKIHMIA IS peleHus: ypaBHEHUH 1 HEPaBEHCTB
IIpomexyTounas OKk3ameH 3
arrecrauus
HUTOI'O: 228
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2.3 IIpumepHbIe TeMbl pedepaToB (JOKJIAT0B), HCCIAEI0BATEIbCKHAX IIPOEKTOB

— HemnpepsiBabie apodH.

— IlpuMeHeHME CII0KHBIX MPOLEHTOB B DKOHOMUYECKUX pacyeTax
— [lapannenbHOE IPOEKTUPOBAHMKE.

— CpenHue 3Ha4eHMS U UX TPUMEHEHUE B CTATUCTHUKE.

— BexkTopHOe 3aaHne NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
— Cli0’)keHHEe TApMOHMYECKUX KOJICOaHU.

— I'paduueckoe perieHrne ypaBHEHUN 1 HEPABEHCTB.

— IIpaBuiibHBIE U TOTYNPABUIIBHBIE MHOIOTPAHHUKU.

— KoHnueckue ceueHns 1 X IPUMEHEHNE B TEXHUKE.

— Tlonstue nuddepenmana u ero NPUIOKEHUS.

— (CxeMmbl IOBTOPHBIX UCTIBITAaHUN bepHymun.

— HccnenoBanne ypaBHEHUN M HEPABEHCTB € ITAPAMETPOM.
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3 YCJIOBMS PEAJIM3AIIUUA ITPOI'PAMMBI JTUCHUITVINHBI

3.1 MarepuajibHO-TEXHHYECKOE o0ecIeyeHue
Jist peanuzanuu pabodeil mporpamMmbl  y4eOHOM AMCIUIUIMHBI HMEETCS
y4eOHbIN KaOMHET MAaTEMATHKH.

O6opynoBanne yueOHOTro Ka0uHeTA:
— TOCAJI0YHBIE MECTA M0 KOJUYECTBY 00YUaAIOIIUXCS;
— pabodee MeCTO MpemnoaaBaTels;
— KOMIUICKT Y4e0HO-METOAMYECKONW JOKYMEHTAalMu (Yy4eOHUKH M y4YCOHBIC
OCOOUsI, KAPTOYKH — 3a/IaHMsI, KOMIUICKThI TECTOBBIX 3aJIaHUI );
— HarjasgHbeie mocoOus (TIakaThl, JEMOHCTPAIIMOHHBIE CTEHIBI, MAaKeTHI,
o0pas3iipl);
Texnuveckue cpeacrsa o0ydyenus (kadbuner 36):
— TePCOHAJBHBIA KOMIIBIOTED;
— MYJIbTUMETUATIPOEKTOP;
— HOYTOYKH;
— WHTEPAaKTUBHAS JJOCKA.

3.2 UnpopMannonHoe odecneyeHue 00yueHust

Ilepeyenb y4eOHbIX u3naHuii, HTEepHET-pecypcoB, AOMOJIHUTEIbHOM
JUTEPATypPbl
OCHOBHBIE HCTOYHUKH:

1. AmumoB III. A. u ap. MartemaTuka: anrebpa U Hadajga MaTeMaTUYECKOTO
aHalln3a, TeOMETPUS.

2. AnrebGpa u Haudaja mMaTeMaTHYecKOoro aHanusa (0a30BbI W yIiayOJIeHHBIN
ypoBHH).10—11 kimaccel. — M., 2014.

3. Atanacan JI. C., byry3zoB B. ®@., Kagomue C. b. u ap. Maremaruka:
anreOpa W Havaja maTemMaTudyeckoro anammza. ['eomerpus. I'eomerpus
(6a30BbIH U yrayosieHHbIN ypoBHH). 10—11 knaccel. — M., 2014,

4. bammakoB M. M. MaremaTtuka: y4eOHMK ISl CTYJA. YUPEKICHHM Cpel.
npod. obpazoBanus. — M., 2014.

5. bammakoB M. WM. Maremaruka. COopHUK 3ada4  NpodUILHOU
HampaBiaeHHocTr: yueO. [locobme must cTyn. yupexnaeHud cpea. mpod.
obpazoBanus. — M., 2014,

6. bammakoB M. M. Maremaruka. 3amgadyHuk: y4eO. mocobwe sl CTy..
yapexaeHuit cpen. npod. oopazoBanus. — M., 2014.

7. bammakoB M. . Matemaruka. DIeKTpOHHBIA y4e0-METO . KOMIUIEKC JJIs
cTyn. YupexaeHuit cpen. npod. obpazoBanus. — M., 2015.

8. bammakoB M. M. Martematuka (6a30Bbiii ypoBeHb). 10 kinacc. — M., 2014.

9. bammMakoB M. . Marematuka (6a30BbIii ypoBeHb). 11 kimacec. — M., 2014.

10.bammvaxoB M. WM. Anrebpa u Havana aHanusa, reomerpus. 10 kimacc. — M.,
2013.
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11.bamMakoB M. M. Marematuka (6a3oBbiii ypoBeHb). 10 kiacc. COopHUK
3aaa4: yueO. mocobue. — M., 2008.

12.bamMakoB M. M. Marematuka (6a3oBbiii ypoBeHb). 11 kmacc. COopHUK
3aaa4: yueO. mocobue. — M., 2012.

13.T'yces B. A., I'puropseB C. I'., UBosruna C. B. Maremaruka nis
npodeccuii ¥ CHEMUANTBbHOCTEH COLMAIbHO-IKOHOMUYECKOTO MPOQUIIS:
y4eOHUK JJIs1 CTYyI. yUpexaeHui cpel. mpod. odpazoBanus. — M., 2014.

14 Konsrun FO.M., TkaueBa M. B, ®enepoa H. E. u np. Maremaruka:
anrebpa W Hayala MaTeMaTHYEeCKOro aHanu3a. Anrebpa u Hayana
MaTeMaTH4ecKoro aHaimsa (6a30BbIi U yriayoOneHHbIil ypoBau). 10 kmacc /
nox pea. A. b. Kuxuenko. — M., 2014.

15.Komssrun FO.M., TkaueBa M. B., ®enepoa H. E. u np. Maremaruka:
anreOpa W Hayajga MaTeMaTU4yecKkoro aHaiuza. Ajaredpa W Haudana
MaTeMaTH4YeCKoro aHainuza (0a30BbId W yriyOJeHHbIN ypoBHH). 11 kimacc /
nop pea. A. b. Kuxuenko. — M., 2014.

JlonoiHNTEILHbIE HCTOYHUKH

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O06 o0pa3oBaHuu B
Poccuiickon denepanum.

2. Ilpukaz MunuctepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 yTBepxkaAeHUH (PeAepalbHOIO TOCYJapCTBEHHOr0 00pa30BaTEIbHOTO
cTaHjapTa cpeaHero (IoaHoro) ooiero oopa3oBaHusy.

3. Ipuxa3 MunucrepctBa obpa3zoBanusi u Hayku PD ot 29.12.2014 No 1645
«O BHecennn u3MeHeHuil B Ilpuka3z MunucrepcTBa 00pa3oBaHusi U HAyKU
Poccuiickoit ®enpeparuun ot 17.05.2012 Ne 413 «“O06 yTBepkIeHUU
benepanbHOTO roCy/1apCTBEHHOTO 00pa30BaTeNbHOTO cTaHaapTa
CpemHero(TOIHOT0) 00IIeTr0 00pa30BaHus ».

4. Tlucemo [lemapramMeHTa rocyJapCTBEHHOH MOJUTUKU B cepe MOATOTOBKU
pabounx kaapoB u [IIO MunucrepctBa oOpazoBaHus U Hayku PP ot
17.03.2015 Ne 06-259 «PekomeHmanuyM 10 OpraHU3alMyd IOJy4YECHUS
cpenHero obmiero o0pa3oBaHUs B MpEENax OCBOCHHS 00pa30oBaTEIbHBIX
pOrpamMM CpeHEro MpopecCuoHAIbHOI0 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero  oOpa3zoBaHMsi ¢  ydeToM  TpeOoBaHmii  (enepabHBIX
roCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMoi npodeccuu
WM CTIEIMAIIBHOCTU CPEIHETO MPOo(heCcCUOHATBLHOTO 00pa30BaHUS.

5. bammakoB M. . Marematuka: KH. JJis TpemojaBaTess: METOJI. MOCOoOHe.
— M., 2013

6. bammakos M. MW., Hpramos III. M. Merogudeckoe mnocodue s
roaroToBku Kk EI'D. — M., 2011.

HuTepHer — pecypcesbl:

1. www. fcior. edu. ru (MudopmanmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepuabl)

2. www. school-collection. edu. ru (Eaunas xojuieKiuu 1U@POBBIX
00pa3oBaTeIbHBIX PECYPCOB)
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
JAUCHUIIVIMHBI OY/1.03 MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIN3A, TEOMETPUA

KOHTpOJIb ¥ OLIEHKA pe3yJbTaTOB OCBOCHHUS JUCUUILIMHBI OCYIIECTBISIOTCS
IpernojaBaresieM B  IPOLIECCE NPOBEIECHHUA  NPAKTUYECKUX  3aHATUH U
71a00paTOpHBIX PabOT, TECTUPOBAHUS, KOHTPOJIBHBIX padOT, a TAaK)K€ BBHIMOIHEHUS
00y4aronMMuUCs MHAUBUIYAJIbHBIX 33JJaHUH, IPOEKTOB, UCCIICIOBAHUIA.

Pe3yabTaThl 00yuyeHus @DopMbI U METObI KOHTPOJISI M OLIEHKHU
(ocBOCHHBIC YMEHHUsI, YCBOCHHbIC 3HAHHUSA) pe3yJIbTaTOB 00y4YeHHs
— chopMHUPOBaHHOCTL mpeacTaBieHuii o | OLeHKa 3HaHWH ¥ yMEHHH, B X0/l€ y4eOHBIX
MaTeMaTHUKe Kak  4YacTd  MHMPOBOMU 3aHATUI
KyJAbTYpbl W O MecTe MaremMatukd B | OICHKA BBINOJHEHHS MPAKTUYECKUX 3aHATHH
COBPEMEHHOW IMBUIIM3AINH, O CIIOCO0axX YcrHbI onpoc

ONMCAaHWs HA MaTeMaTHYeCKOM s3bike | BHeayauTopHas (camocrosTensHas) pabora
SIBJICHUH PEAJIbHOIO MUPA;

— c(OPMHUPOBAHHOCTh MPEACTABIECHUN O
MaTeMaTHYeCKUX  [OHATHAX Kak O
BOKHEHMIINX MATEMaTUYECKUX MOJEISX,
MO3BOJIAIONIMX ~ ONMKCHIBATE M HM3y4aTh

pasHble MPOLECCHI u SIBJICHHUS;
IIOHUMaHue BO3MOKHOCTH
AKCMOMAaTHUYECKOTO MMOCTPOEHHUS

MaTeMaTUYECKUX TEOPHil;

— BJAJCHHE METOJaMM J0Ka3aTelIbCTB U
AJITOPUTMOB PpCLICHUA, YMCHHC ux
IPUMEHSTh, IPOBOJAUTH JIOKa3aTeJIbHbIE
paccyXJIeHHs B X0/ PellIeHUs 3a/1a4;

— BIAQJCHHE CTaHJAPTHBIMU  NpUEMAMU

PEIICHUA parOHAJIbHBIX n
nppannuoHalbHbIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHYCCKUX

YpaBHEHHI M HEPAaBEHCTB, HMX CHCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IporpaMM, B TOM YHUCIIE JUIs TOUCKA ITyTH
pelleHus U WUIIOCTPAllMU  PELICHUS
YPaBHEHUN U HEPABEHCTB;

— chOpMHUPOBAHHOCTH TPEACTaBICHUN 00
OCHOBHBIX TOHSATUAX, UJEIX U METOoJax
MaTeMaTHYECKOI 0 aHaJIN3a;

— BJIQJICHHE OCHOBHBIMU TOHSATUSIMH O
IJTOCKHUX u MIPOCTPAHCTBEHHBIX
reoMeTprYecKuX (Gurypax, X OCHOBHBIX
CBOICTBax; CPOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh Ha 4YepTexax, MOJCIAX U B
peanbHOM Mupe reoMeTpuyecKre
burypsr; NpUMEHEHHE  M3YYECHHBIX
CBOMCTB reoMeTpuueckux ¢uryp u
dopMyn Ui pemeHuss TeOMETPUYECKUX
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3alad M 3aJa4d € [PAKTHYECKUM
COJIep’KaHuEM;

— c(opMHpPOBaHHOCTh NIPEACTABICHUNH O
mpoleccax UM SBJICHUAX, HMEIOIINX
BEPOSITHOCTHBIN Xapaxkrep, 0
CTaTUCTUYECKUX  3aKOHOMEpPHOCTSX B
peasbHOM MHpe, 00 OCHOBHBIX MOHSATHSIX
3JIEMEHTapHON TEOpUU BEPOSTHOCTEH;
YMEHMM  HAXOAWTb U OLICHMBAThH
BEPOATHOCTH HACTYIJICHUS COOBITUH B
IPOCTEHIINX MPAKTUUYECKUX CUTYALUSIX U
OCHOBHBIE XapaKTEPUCTUKH CIIy4alHBIX
BEJINYUH;

— BJIAJICHUE HaABbIKAMHU HCIIOJIb30BaHUs
TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
pelIeHUN 3a1ay.

OrneHka MHANBUAYATBHBIX 00pa30BaTEIbHBIX JOCTHXKCHUN 10 PE3YJIbTaTaM
TEKYIIET0 KOHTPOJSI MPOU3BOJUTCS B COOTBETCTBUU C YHHBEPCATBHOW IIKAJION
(Tabnuia).

IIpouent KauecTBeHHAas1 OlleHKA HHIUBHAYATbHBIX
Pe3yJbTaTHBHOCTH 00pa3oBaTebHBIX JOCTHKEHUH
(mpaBUJILHBIX OTBETOB) 0aJy1 (0TMETKA) BepO0aJIbHBIN aHAJIOT
85+ 100 5 OTJIMYHO
75+ 84 4 XOPOIIO
60 + 74 3 YIOBJIETBOPUTEIHHO
MeHnee 60 2 HEYI0BJIETBOPUTEIHHO

Ha »orame Ttexymiero KOHTpOJS 1O MEIMaHE KauyeCTBEHHBIX OLIEHOK
UHIMBUAYAIBbHBIX 00pa30BaTENbHBIX JIOCTHXKEHUN ONpenesieTcss WHTerpajibHas
OILICHKa OCBOEHHBIX O0YYaIOUIMMUCS NPOPECCHOHATBHBIX M OOIINUX KOMIETSHUINN
KaK pe3yJIbTaTOB OCBOEHUS YUYECOHOMN NUCUUTIIHHBI.
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