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Pa6ouasi nporpamma ydeoHoii gucuumiinabl OYJ1.03 MaremaTuka

o0pa3oBaTe/IbHOI MPOrpaMMBbI cpe/IHero NpogecCHOHAILHOr0 00pa3oBaHUsA
0 MPOrpaMMaM MOATOTOBKH CHeLHATUCTOB CPeJHEro 3BeHa 1o
CHeNMAJTbHOCTH
09.02.07. UudopManoHHbIe CHCTEMbI U POrPAMMHPOBaHHUE

Opranusanus-pa3padoTymk:

['ocynapcTBeHHOE  MpodecCHOHAIbHOE  00pa30BaTelIbHOE — YUpEeXKIACHHE
«COCHOTOPCKHUI TEXHOJIOTHYECKUN TEXHUKYM).

Pa3paboTuuk:

Crpynuna Ouabra KoHCTAHTHHOBHA, IPEN0/1aBATENIb MATEMATUKH.

AHHOTAIIUSA

Pabouas nporpamma yue6Hoit aucuumuael OY (.03 Matemartuka: anreopa
M Hayaja MAaTeMaTH4YeCKOro aHaju3a, TIeoOMeTpusi pa3paboTaHa C Y4YETOM
CJIEIYIOIUX JOKYMEHTOB:

— ®epepanbHoro 3akoHa Poccuiickoit @enepanuu ot 29 nekabps 2012 r.
No273 — d3 «O06 o6pazoBanuu B Poccuiickoit deneparum.

— Ilpukaza MunuctepctBa oopazoBanust 1 Hayku P® ot 17.05.2012 r. Ne413
«O0 yTBepxkaeHUH (eaepaTbHOTO TOCYAAapCTBEHHOTO 00pa30BaTEILHOTO
cTaHgapta cpeaHero (mosHoro) oOmiero obpaszoBanus (B pen. [Ipukazon
MunoOpnayku Poccun ot 29.12.2014 r. No 1645, ot 31.12.2015 1. Ne1578).

— Ilucema JlemapraMeHTa rocyAapCTBEHHOW MOJMTUKU B cepe MOArOTOBKU
pabounx kaapoB u 1O Muno6pnayku Poccuu ot 17.03.2015 r. Ne 06-259
«PexoMeHmaMm O  OpraHu3aldy  TOJIYYE€HHS  CPEJAHEro  OOIIEero
o0Opa3oBaHHs B Mpejesiax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPaMM CPEIHETO
npodeccruonanbHOTO 00pa3oBaHms Ha 0a3e OCHOBHOTO 001IIeT0 00pa3oBaHUs
¢ yuérom TpeOoBaHUl (perepanbHBIX T'OCYIaPCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHAApTOB U IMOJy4aeMol mnpodeccud WU CHEUUaIbHOCTU CPEAHEro
po(eCcCUOHATILHOTO 00pa30BaHU.

— IlpumepHoit mnporpammbl 0011€00pa30BaTEIbHON YU€OHOW JUCIUILIMHBI
«MaremaTuka: anrebpa U Havaja MaTeMaTUYECKOTO aHajIn3a, FEOMETPHS»
TUTSL npodeccuoHaTbHBIX o0pa3oBaTeNbHbIX OpraHu3alui,
pexoMenaoBaHHO DPI'AY «DPUPO» B KauecTBe NMPUMEPHOM MPOrpaMMbl
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JUTsl peanu3aluu OCHOBHOM mnpodeccuoHanbHoi nporpammbl CIIO Ha 6aze
OCHOBHOTo 00I1Iero o0pa3oBaHUs C TMOJYYEHHEM CpPEIHEro OOIIero
oOpazoBanus (IIporoxonm Ne 3 ot 21 wumrons 2015 r., perucTpupoBaHHBIM
HoMmep perieH3uu 385 ot 23 utoing 2015 r. DI'AY «DUPOy»);

— IlpumepHoii ocHOBHOW 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEro
obpazoBanus (OgoOpeHa pemenuemM deaepaibHOTO y4eOHO-METOINYECKOTO
o0benuHeHus no obmemy obpazoBanuro (IIpotokon ot 28 wurons 2016 r.
No2/16-3)

[IporpaMMa paccMOoTpeHa Ha  3aC€IaHUU  METOJIUYECKOW  KOMHUCCUHU

obmieobpazoBarenpbHoro mukina [TIOY  «CocHOropckuil TEXHOJIOTMYECKUN
TexHukym». [Ipotokon Ne 1 ot 28 aBrycra 2020 .

OTI'TIOY «CocHOropckuii TEXHOJOTMYECKUA TEXHUKYM», 2020
© Crpynuna O.K., 2020
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1 IACHOPT PABOYEN MTPOI'PAMMbBI YYEBHOU JUCIHUILIUHBI
OY .03 MATEMATHUKA

1.1 O61acTh NPUMEHEHUsI IPOTrPAMMBbI

PabGouas mporpamma y4eOHOW NUCHMIUIMHBI SIBISETCS YacThIO OCHOBHOM
0011e00pa3oBaTeIbHON MPOTPAaMMBI CPEIHETO OOIIero oOpa3oBaHUs B Ipeaesiax
ocBoenusi OIIOIT CIIO nHa 0a3e ocHOBHOro 0OIIero oOpa3oBaHUs — MPOrPAMMBI
MOATOTOBKY CHEIUAIMCTOB CPEIHETO 3BeHa (0a30Basi MOATOTOBKA).

1.2 MecT0 UCUMILIMHBI B CTPYKType OCHOBHOM mNpo¢ecCHOHAIbHOMI
o0pa3oBaTeIbHOIi IPOrpaMMBbl:

VYyeOHas mucruruiiHa «MareMaTuka: anreOpa U Hadajda MaTeMaTHYecKOTo
aHalln3a, TEOMETPHS» SBIACTCA YYCOHBIM TPEIMETOM OO0s3aTEIBHON MpeIMETHOU
obsnactu «Marematuka u uapopmatukay GI'OC cpeanero oduiero oOpasoBaHus B
obmeoOpazoBatenpbHoM 1ukie ydyeOHoro ruana OIIOIT CIIO na 6a3e OCHOBHOTO
00111eT0 00pa30BaHUs € MOJYYCHUEM CPEIHEr0 00IIEro 00pa3oBaHusl.

1.3 O0mas xapakTepucTHKAa y4eOHOH AUCHUITHHBI « MaTeMaTHKa

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

B mpodeccronanbHpix 00pa30oBaTENbHBIX OpPraHU3ALUAX, PEATU3YIOIINX
00pa3oBaTeyibHyI0 MPOTpaMMy CpeIHEero oOuero oOpa3oBaHUs B Ipejenax
ocoenust OIIOII CIIO nHa 6a3e OCHOBHOIO OOIIEro OOpa30BaHMS, H3YUYEHUE
MaT€MaTUKM HMMEET CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT Tmpoduis
npodheCCUOHAIBHOTO 00pa30BaHUs.

[Tpun OCBOEHUM npodeccuii CIIO TEXHUYECKOTO npoduis
npodeccHOHaNbHOTO 00pa30BaHUsl MaTeMaThKa M3ydaeTcsi Ha 0a30BOM YypOBHE
®I'OC cpennero ood1iero oopa3oBaHusl.

DTO BBIpAXKACTCS B COACPIKAHNN OO0YUCHUS, KOJIMUECTBE YACOB, BHIICISIEMbIX
HA W3YYCHHE OTICJIBHBIX TEM IPOrpaMMbl, TTyOMHE WX OCBOCHHS CTYICHTAMH,
o0beME M XapakTepe NPaKTHUECKUX 3aHATHH, BUAAX BHEAyJUTOPHOU
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO01ue uenu U3yuyeHus: MaTeMaTUKU TPAJAULIMOHHO PEATU3yIOTCs B YETBIPEX
HaIpPAaBIICHUSX:

1. oOmee npencrapieHre 00 UaEAX U METOJIAX MaTEeMaTUKU;

2. UHTEJUIEKTYaJlbHOE Pa3BUTHUE;

3. oBiaJieHHE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4. BOCHUTATEIBHOE BO3JICUCTBHE.

[Tpodunuzanus 1eneil MareMaTuyecKoro o0pa3oBaHus OTpakaeTcs Ha BbIOOpE
IPUOPUTETOB B OpraHu3alMyd ydyeOHOM JedaTenbHOCTH oOyuwaromuxcs. Jlus
TEXHUYECKOTO, COIHAIbHO-3KOHOMHUYECKOTO mpodumield mnpodecCHOHaIBLHOTO
oOpa3oBaHMsi BBIOOp 1eJe cCMellaeTcs B MPArMaTUYECKOM HAampaBiICHHH,
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IpEeyCMATPUBAIOLIEM YCWIEHHE M pPACIIUPEHHUE MPUKIAAHOIO XapakTepa
U3y4YEHUs MaTEMaTHKH, NPEUMYLIECTBEHHOW OpPUEHTAIlMM Ha aJlrOPUTMHUYECKHUN
CTWJIb I103HABATEIbHON JEATENBHOCTH. [Is1 TyMaHUTapHOTO M €CTECTBEHHO-
Hay4yHOTro mnpoduiel npodeccuoHaabHOro oOpa3oBaHusi 0Oojiee XapaKTEPHBIM
ABIIACTCSA yCUJICHUE OOIIEKYJIbTYPHOW COCTaBISIONICH YYEOHON AMCUHUILUIMHBI C
OpHEHTAIlMeH Ha BU3yaJIbHO-00Pa3HbIN U JIOTUYECKUN CTHIIM y4eOHOM paboThI.

W3ydyeHnne maTemMaTHKd Kak HOpoduiIbHONW 00I11eo0pa3oBaTenbHON yueOHOM
JUCHUIUIMHBI,  yYUTHIBAIOMIEH  CHEnupUKy OCBaMBAEMbIX  OOYYarOIIMMHCS
npocdeccuit CI10, oGecneunBaercs:

— BBIOOPOM Pa3IMYHBIX OIX00B K BBEACHHIO OCHOBHBIX MOHSATHUH;

— (QopmupoBaHMEM  cHUCTEMBl  y4eOHBIX  3aJaHMi, 0OOecHneuYMBarOIINX
3 (EeKTUBHOE OCYILIECTBICHUE BHIOPAHHBIX 1EJIEBBIX YCTAHOBOK;

— oOorameHueM CHEeKTpa CTUJeH y4eOHOM  JESITeNbHOCTH 3a  CUeT
COrJIaCOBaHUsl C BEAYIIMMH JESTCIbHOCTHBIMU  XapaKTEPUCTUKAMHU
BbIOpaHHOU npodeccuu / crennaIbHOCTH.

[IpodunpHas cocraBisionias oTpakaercsi B TpeOOBaHUSAX K IOJATOTOBKE

00y4aromuxcs B YaCTH:
— oOmeN CcuctemMbl 3HAHWUW: COJAEpXKATEIbHBIE IPUMEPHI HUCIOJIb30BAHUSA
MaTEMaTHUYECKUX UJIeH U METOAOB B ITPO(PEeCCHOHAIBHOM 1€ATENbHOCTH;
— YMEHMI: pa3auuue B YpPOBHE TPEOOBAHUN K CIIO)KHOCTH INPUMEHSIEMBIX
aJITOPUTMOB;
— TMPaKTUYECKOTO MCMOJIb30BAHUS MPUOOPETEHHBIX 3HAHUM W yMEHHIL:
UHJAMBUIYAJIBHOTO Yy4Ye€OHOrO OIbITa B IOCTPOEHUM MaTEMATUYECKUX
MO/I€JI€H, BBIIOJHEHUH UCCIIEI0BATEIBCKUX TPOEKTOB.
Taxum o0pa3om, peanusanus CoaepKaHus yueOHON JUCHMILIMHBI OPUEHTUPYET
Ha TMPUOPUTETHYIO pOJIb MPOLECCYaJbHBIX XapaKTEPUCTUK Yy4eOHOU padoThl,
3aBUCSIIMX OT Npouias NpoPecCUOHATBHOIO 00pa30BaHUs, MOJIYYEHHs OIIbITA
UCIIOJIb30BaHUSI MAaTEMAaTUKU B COJAEPKATENIbHBIX U MPOPECCUOHATIBHO 3HAYUMBIX
CUTyallMsiX 10 CpPaBHEHHIO C (HOPMaJbHO-ypPOBHEBBIMH PE3yJIbTaTUBHBIMU
XapaKTEPUCTUKAMU O0YUICHUS.

ConmepxaHne y4yeOHOM JUCHUIUIMHBI pa3paboTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICpPKATEIbHBIMU JTUHUSIMHI 00YUYCHHsI MaTeMaTUKe:

— anreOpanyeckas JIMHHS, BKJIIOYAIOIIAs CHUCTEMATH3aIMI0 CBEICHUN O
qyciax; WM3y4eHHE HOBBIX M OOOOLIEHHE paHee W3YYEHHBIX OIlepanuil
(BO3BEICHHE B CTEIEHb, U3BJICUCHUE KOPHS, JIOrapu(pMUPOBAHUE, CHUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC U O00paTHbIE K HUM); U3yUYE€HUE HOBBIX BHUJOB
YHCJIOBBIX BBIPAKEHUW U (HOPMYJ; COBEPILIECHCTBOBAHUE IPAKTUYECKUX
HaBBIKOB U BBIUMCIIUTEIbHON KYJIBTYpBI, paciiupeHue U
COBEpLICHCTBOBAHME aAIre0panyeckoro ammnapara, cQOpPMHUPOBAHHOTO B
OCHOBHOI IIKOJE, W €ro NPHUMEHEHHE K PEIICHUI0 MATEeMaTHYeCKUX H
NPUKJIATHBIX 3a71a4;

— TEOpPETUKO-(PYHKIMOHAIbHAS JUHUS, BKJIIOYAIOIMIAs CHUCTEMATH3ALUI0 U
paciiupeHue CBEACHHN O (PYHKIMSX, COBEPILICHCTBOBAaHHE TpaduuecKkux
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YMEHUM; 3HAKOMCTBO C OCHOBHBIMU HJIESIMH U METOJIaMU MaTEMaTUYECKOI0
aHanu3a B o0beMe, TIO3BOJISIIOLIEM HCCIIEIOBATh AJIEMEHTapHbIe GYHKIUU U
peuaTh npocTerime reoMeTpuieckue, Gru3niyeckue u Apyrue npuKiagHblie
3a/1a4u;

— JIMHUAS YPaBHCHWA ¥ HEPABEHCTB, OCHOBAaHHAs HAa TOCTPOCHUH U
UCCJICIOBAHUM  MAaTeMAaTHYEeCKUX  MOJEJeH,  Mepecekaromascs ¢
aNreOpandecko M TEOPETUKO-(DYHKIIMOHATLHON JTUHUSMU W BKITFOYAIOIIAs
pa3BUTHE u COBEPIIICHCTBOBAHUE TEXHUKH areOpandecKux
npeoOpa3oBaHUi I pEIICHUS ypaBHEHUH, HEPABEHCTB U CHUCTEM;
dbopMHpOBaHUE CIOCOOHOCTH CTPOUTH M HCCJIEAOBATh IPOCTEUIINE
MaTEMaTUYECKUEe MOJIETU MpU PEHIeHUH NPUKIAAHBIX 3a]ad, 3ajad H3
CMEXHBIX U CHEIUATbHBIX AUCIUIUINH,

— TreoMeTpuueckas JIMHUS, BKJIIOYAIOU[as HarJISIAHbIE MPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (DUTYypax W M3Yy4YCHHE HMX CBOMCTB, (OpMHUpPOBAHUE U
pa3BUTHE TPOCTPAHCTBEHHOTO  BOOOpPaKEHHWS, pa3BUTHE  CIOCOOOB
T€OMETPUUYECKUX U3MEPEHUN, KOOPJMHATHOTO U BEKTOPHOTO METOJOB IS
pEIIeHNs MaTEMAaTHICCKUX U MPUKIIATHBIX 33/1a4;

— CTOXaCTHYECKas JMHUS, OCHOBAHHAS HAa Pa3BUTUM KOMOWHATOPHBIX YMECHHIA,
NPEACTABICHUM O  BEPOSTHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTSIX
OKPY’KaIOIIEro MHUpa.

Pazgenbl  (TeMbl), BKIIOUYEHHbIE B COJAEp)KAHWE YYEOHOW AUCIUIUIMHBI,
SBJIIOTCSL OOLIMMU ISl BeeX mpoduiielt mpodeccuoHaabHOro 00pa3oBaHus U Npu
BCEX O0OBeMax y4eOHOTO BpPEMEHW HE3aBHCHUMO OT TOTO, SIBJISICTCS JIM ydeOHas
nucruinHa «Marematrukay 0a30BON WU MPO(OUITEHOM.

B Tematmyeckux maHax NOporpaMMmbl YYEOHBIM MaTepuall TMPEACTABICH B
dbopme uyepemyromerocsi pa3BepTHIBAHUS OCHOBHBIX COJIEPKATCIbHBIX JHHUN
(amreOpanyeckor, TEOPETHKO-(PYHKITMOHAILHON, YpaBHEHUHW U HEPABEHCTB,
T€OMETPUYECKON, CTOXAaCTUYECKOM), YTO TMO3BOJISIET THOKO WCIOJIB30BaTh WX
pacrojoXeHue U B3aUMOCBSI3b, COCTABIIATH PabOUYMil KaleHAAPHBIA IUIAH, MO-
pasHOMy depeays YyueOHble TeMmbl (TJIaBbl Y4ueOHMKA), YYHUThIBas MPOQHIIb
npodeccuoHaIbHOTO 00pa3oBaHus, crnenuduky ocBauBaemoil npodeccuu CIIO,
rIIyOMHY M3Y4YEHUs MaTepuaia, YypOBeHb MOJTOTOBKH CTYAEHTOB MO MPEAMETY.

N3yuenne o6meoOpa3oBaTeIbHON y4eOHOM JTUCHUIUIMHBI «MaTtemaTuka
3aBepIlaeTcs MOJABECHUEM UTOTOB B (JopMe IK3aMEHa B paMKax MPOMEKYTOYHOU
aTTectanuu obOyuwarommuxcs B mporecce ocBoeHuss ocHoHoit OIIOIT CIIO c¢
nosiyueHueM cpegaHero oomero oopazoBanus (IITIKPC).

B pasnene mporpammer «CopepxaHue y4eOHOM TUCHUIUIMHBD) KypCHBOM
BBIZICIICH MaTepuay, KOTOPbIA TpU W3YYCHUU MaTEeMaTHKA Kak 0a30BOM, Tak W
npoprIIbHON y4eOHOM MUCIIMIUIMHBI, KOHTPOJIIO HE TIOIJICKUT.

1.4 Henu u 3aga4u JMCUMIVIMHBI — TPeOOBaHUS K Pe3yJIbTATAM OCBOCHHA
AUCHUILINHBI:



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 CIEAYIOMNX Pe3yJabTaTOB:
JINYHOCTHBIX

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

NOHUMAHUE  3HAYUMOCTH  MaTeMaTUKA Uil  HAYYHO-TEXHUYECKOTO
nporpecca, cOPMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKE KaK K YacTH
00IIeYeNIOBeUECKON KyJIbTYpPhl Y€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 caM0o00pa30BaHUs;

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;

TOTOBHOCTb M  CHOCOOHOCTh K  CaMOCTOSITENIbHOM  TBOPYECKOM U
OTBETCTBEHHOM JIESITEIILHOCTH;

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

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



MeTtanpeaMeTHbIX

YMEHHE CaMOCTOSITENIHO OMNPEACIATh LEIH ACSITEIbHOCTH M COCTaBJISAThH
IJTaHBI JICSITEIIBHOCTH; CAMOCTOSATEILHO OCYIIECTBISATh, 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[I03HABATEIBHON, Y4eOHO-UCCICNOBATEIILCKON |
MIPOCKTHOM ACSATEIBHOCTH, HABBIKAMHU Pa3pelIeHUs MpoOsieM; CITOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY 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 3pEHHUS, WCIOJIh30BaTh 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 MTPOCTPAHCTBEHHBIX MPEACTABICHUI; CITOCOOHOCTh
BOCIIPUHUMATH KPACOTY ¥ TAPMOHHUIO MHPA;

IIpeameTHbBIX

c(hOpMHUPOBAHHOCTh TPEACTABICHUA O MAaTeMaTHKE KaK 4YacTH MHUPOBOU
KyJbTYpPhl U1 MECTE€ MAaT€MaTUKH B COBPEMEHHOM IMBUIIM3AIIMM, CIIOCOOAX
OMMCaHUs SBJICHUN peaIbHOIO0 MHUpa HA MAaTEMATUYECKOM SI3bIKE;
c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O MATEMAaTUYECKUX IMOHATUAX Kak
BOKHEUIINX MAaTeMAaTUYECKUX MOJIENAX, IIO3BOJISIOIIUX OIUCHIBATh U
U3yyaTh pa3Hble MPOLECChl M SBJICHUS, IOHUMAHHE BO3MOXXHOCTH
aKCMOMAaTUYECKOr0 MOCTPOEHUS MaTEMAaTUUECKUX TEOPUIA;

BJIaJICHUE METOJaMU JO0KAa3aTEJIbCTB M AJTOPUTMOB PEIICHUS, YMEHUE HUX
MPUMEHSTh, MPOBOAUTH JOKa3aTEIbHBIE PACCYKICHUS B XOJI€ PEILICHHS
3a/ay;

BJIQJ€HUE CTaHJAPTHBIMU TpHEMaMU  PEIICHUs]  palUOHAIBHBIX U
UPPALMOHAIBHBIX, TIOKA3aTENbHbIX, CTENEHHBbIX, TPUTOHOMETPUUYECKHUX
YpaBHEHUNW UM HEPABEHCTB, MX CHUCTEM; HCIOJb30BAHUE T'OTOBBIX



KOMIIBIOTEPHBIX IIPOIpPaMM, B TOM 4YMCJIE ISl ITOMCKA ITyTH PELICHUS U
WUIIOCTPALIMK 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 IIPOCTPAHCTBEHHBIX
reoMeTpUyYecKux (urypax, MX OCHOBHBIX CBOMCTBax; C()OPMUPOBAHHOCTb
YMEHHMSI PACIIO3HABATh F€OMETPUYECKHE (QUTYPBl HAa UEPTEkKAX, MOJEISAX U B
peaIbHOM MHpE; IPUMEHEHUE U3YyUEHHBIX CBOWCTB I'€OMETPUUYECKUX (PUTyp
U popmyn Ay peuieHusl TEOMETPUUYECKUX 3a]ad U 33Ja4 C MPaKTUYECKUM
COZIepKaHUEM;

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O MPOIECCax U SBICHUSIX, WUMEIOIINX
BEPOSTHOCTHBIN XAPAKTEP, CTATHCTUYECKUX 3aKOHOMEPHOCTIX B PEAIBHOM
MHpE, OCHOBHBIX MOHSTHUAX DJIEMEHTAPHOU TEOPUM BEPOATHOCTEW; YMEHHMU
HaXOAWTh M OLICHUBATH BEPOSTHOCTU HACTYIUICHUSI COOBITUI B MPOCTEUIINX
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:

Pazgen

BbInyCKHUK Hay4YuTCS

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSA

esn ocBOeHUA npeaMera

Jnsa wucmonap3oBaHWsT B IIOBCEAHEBHOM JKH3HH U
o0ecrniedeHrs BO3SMOXKHOCTH YCHIEIIHOTO MPOIOIKCHHUS
o0pa3oBaHMs 1O CHEIUATBLHOCTSIM, HE CBSI3aHHBIM C
HpI/IKHaI[HBIM HCITIOJIBb30BAHHUECM MATCMATUKH

ﬂﬂ}l paseumusl MoblUIEHUA, UCNOTb306AHUA 6 noeceoHesHou
HCU3HU u obecneuenus BO3MOINCHOCMU ycnewuHozo
I’lpOOOJZDfC@Hu}l 06pa306anuﬂ no cneyuajibHocmAmM, He
CBA3AHHbIM C npumadelM UCnoJjb306arHuem vamemamuku

JJlIeMeHTAa TEOPUH MHOKECTB U
MaTeMaTH4YecKoil JOruKH

OnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSIMHU:

KOHCYHOC
IIOAMHOXKECTBO,

MHOXKECTBO, OJICMCHT
MEPECCUCHUC n

MHOYKECTBA,
00BEIMHEHNE

MHOXCECTB, YHCJIIOBBIC MHOXCCTBA Ha KOOpI[HHaTHOﬁ
MPSMOM, OTPE30K, UHTEPBAJI,

OINepUpOBaTh Ha 0Aa30BOM YPOBHE MOHATHUSIMHU:
YTBEPKACHUE,  OTPULAHUE  YTBEP)KICHMUS,
VCTUHHBIC U JIO)KHBIE YTBEPXKACHHS, IPUYMHA,
CIIEICTBUE,  YACTHBIA  Ciay4dail  oOIiero
YTBEPKACHUS, KOHTPIIPUMED;

HAXO/JUTh IEepeceueHue W 0ObeAMHEHHE ABYX
MHOXECTB, NPEICTABICHHBIX TpadUuecKkd Ha
YUCIIOBOM MPAMOW;

CTPOUTH HA YUCJIOBOU IIPSIMOU IOAMHOKECTBO
YK CIIOBOTO MHOKECTBA, 3aJJaHHOE
IIPOCTENIIMMHU YCIOBUSAMU;

pacro3HaBaTh JIO)KHBIE YTBEPXKICHUS, OIINOKU
B PACCyXIEHHAX, B TOM YHCIE C
HCI0JIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoii scusnu u npu usyuenuu Opyaux
npeomemos:

HCIIOJIL30BaTh YHCIOBLIE MHOYKECTBA Ha
KOOPJAMHATHOM MPSIMOM TSI OTMCAHUS
peabHBIX MIPOLIECCOB U ABJICHMUI;

- Onepupoeamb NOHAMUAMU. KOHEYHOoE MHOMCEeCcmeo,
AJleMeHm MHoaHcecmeda, nodzwnoo;cecmeo, nepecedyenue u
obveounenue MHOoMHCecne, 4uUcjiosvle MHoOMcecmead HA

KOOPOUHAMHOU npAMOt, ompe3oK, unmepeai,
NOTYUHMEPBATl, NPOMEJICYMOK C BbIKOIOMOU MOYKOU,
epagpuueckoe npeocmasnerue MHOXCECm8 Ha

KOOPOUHAMHOU NIOCKOCTU,

— Onepuposame nowsmusmu: ymeepicoenue, Ompuyanue
VIMBEPAHCOeHUsl, UCTUHHbIE U JIONCHbIE YMEEPIHCOCHUS,
NpUYUHA,  cleocmeue,  YACMHBIL  cayyan  obue2o
VIMEEPAHCOeHUsl, KOHMPNPUMED,

— Ilposepsamb npuHadIeHCHOCMb INEMEHMA MHOHCECBY,

— Haxooumws nepeceuenue u obwveounenue muodcecms, 8
MOM 4ucie NpeoCcmasieHHblX epapuyuecKu Ha YUCI080l
NPAMOU U HA KOOPOUHAMHOU NAOCKOCU,

— Ilposooumv  OokazamenvHble  paccyxicoeHus O
000CHOBAHUS UCHUHHOCIU YINBEPHCOCHUIL.

B noeceonesnou orcuznu u  npu  usyuenuu - Opyeux
npeomemos:

—  HUcnonvzosams yucnogvle MHOICECBA Ha

KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU
0J151 ONUCAHUSL PEATbHBIX NPOYECCO8 U SBNIeHULL

— IIposooums dokazamenvhbie paccyicOeHus: 8 CUMyayusx
NOBCEOHEBHOU JICU3HU, NPU peuleHUuu 3a0ay u3 Opyeux
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— HOPOBOJUTH JIOTUICCKHUC PACCYKICHUA B
CUTYyaluIX HOBCC,Z[HGBHOﬁ JKU3HHU

npeomemos

Yucia u BbIpaKeHUs

OnepupoBath Ha 6a30BOM YpOBHE MOHATHUAMU: 1[EJI0€

9HUCII0, JEIUMOCTh YHUCEN, OOBIKHOBEHHAs JIPOOb,
JCCATUYHAS Ipo0b, paIMoHaIILHOE YUCIIO,
npuOMKEHHOE 3HAYeHHWE 4YHUCNa, 4YacTh, JOJ,

OTHOIIIEHHE, TIPOIICHT, MOBBIIIIEHHE U TOHM)KEHUE HA
3aJJaHHOE YHCIIO MPOIICHTOB, MacIITa0;
— omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU:

sorapudm qucoa, TPUTOHOMETPUYECKAs
OKPYXHOCTh, TpajycHass Mepa yria, BeJIU4nHa
yria, 3aJaHHOIO TOUYKOU Ha
TPUTOHOMETPUYECKOH OKPYKHOCTH, CHHYC,
KOCHUHYC, TAaHTeHC W KOTaHI€HC YIJIOB,
HMMEIOIIUX MTPOU3BOJIBLHYIO BEIUYUHY;

— BBINIOJIHATH apu(METHUECKHE JIEHCTBHS C
LETBIMH M PallMOHATBHBIMH YHCIIAMU;

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

— CpaBHUBATh pallMOHAJIBHBIE YHCIA MEXIY
co0o0ii;

— OLEHUBATh U CPAaBHMBATh C palUOHAIbHBIMU
YUCJIAMM 3HA4YEHUs LEJIbIX CTENEHEW Yuceln,
KOpPHEM HaTypaJlbHOM CTEIEHU U3 YHCEl,
Jorapu(MoB YHCell B IPOCTHIX CIIydasix;

— wu300pakaTh TOYKAMH Ha YUCIOBOW MPSIMOMN
LeJIble U palMOHAJIbHBIC YHUCIIA;

— wu300pakaTh TOYKAMW Ha YHCJIOBOW TMPSIMOU
LEble CTENEHU 4YHuCed, KOPHU HaTypaJbHOU
CTETIEHM W3 4YHUCeN, Jorapupmbl UYHCENT B
MPOCTHIX CIIy4asiX;

Ceobo0ono
0enuUMocmo
0pobb, payuoHaivbHoe YUCo,

onepupoeamv — NOHAMUAMU: — Yeloe  YUCIo,
yucen, 00bIKHOBeHHAsT OpoOb, OecAMUYHAs
NPUOIUINCEHHOE  3HAYEHUe

ucia, dacmo, aOJZ}Z, OMHOULEeRHUe, npoyeHm, noevbluieHue u
NOHUdICEHUE HA 3A0AHHOE YUCTO npoyermoe, Macmma6;

npugooUmMs  NpuUMepbl  Yucel ¢ - 3A0AHHBIMU
CBOLICMBAMU OENUMOCTU,
onepuposams  NOHAMUAMU.  J02apudm  yucia,

MPUSOHOMEMPULECKASL OKPYICHOCMb, PAOUAHHAS U
2paodycHas mepa yena, 8eiuyuHa yend, 3d0aHHO2O0
MOUKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCHU,
CUMyC, KOCUHYC, MAH2EHC U KOMAH2EHC Y2l08,
UMEIOWUX NPOUBOTbHYIO BEIUYUHY, YUCTA € U T,
BbLINOIHAMY  apupMemuyeckue Oelcmesus, couemas
YCmMHble U NUCbMEHHble — Npuemvl, HPUMEHSS Npu
HeoOX00UMOCMU BbLIYUCTUMENbHBLE YCIMPOUCMEA;
HaxoOumsv 3HAYeHUsi KOPHA HAMYPAIbHOU CMeneHu,
cmenenu ¢  pPAYyUOHANbLHLIM nokasamenem,
jocapu@ma,  UCnoIL3Ys  Npu  HeobXooumocmu
sblUUCIUMENbHbIE YCIMPOLCMBA;
noIb306AMbC  OYEHKOU U
NPAKMU4ecKux pacuemax,
npoBOOUMb NO U3BECTHBIM (OPMYIAM U NPABULAM
npeobpazosanus OVKBEHHbIX sblpadiceHull,
BKIIOUAIOWUX — CIeNneHlU, KOpHU, J102apugpmel U
mpuzoHomMempuieckue QyHKyuu,

NPUKUOKOU  npu

HaxoOumsv  3HAYeHUs  YUCLOBbIX U  OVKBEHHbIX
svIpadceHull, ocyujecmersis Heobxo0uMbvle
NOOCMAHOBKU U NPe0OPA308aAHUSL,

uzobpaxcamsv ~ cxemamuyecku — yeol, — 6eIUYUHA

KOMOPO20 8bIPANCEHA 8 2pA0YCax Ui paouaHax,
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— BBIIOJHATH  HECIIOXKHBIE  TpeoOpa3oBaHUS
HENBIX M JpOOHO-pallMOHANBHBIX OYKBEHHBIX
BBIPAXKEHHUI;

— BBIpaXaTb B MPOCTEHIIUX  ClOydasx U3
paBeHCTBA OHY MIEPEMEHHYIO Uepes3 JApyTue;

— BBIYHCIATH B TMPOCTBIX CIIydasiX 3HAYCHUS
YHCIOBBIX W  OYKBEHHBIX  BBIpQKCHHUH,
OCYIIECTBIISIE HEOOXOTUMBIC MOJICTAHOBKUA H
npeoOpa3oBaHus;

— M300pakaTh CXEMAaTUYECKU YToJ, BEITUYMHA
KOTOPOT'O BBIPAXKEHA B TPaycax;

— OIICHMBATh 3HAKH CHHYCA, KOCHHYCA, TAHT'CHCa,
KOTaHT€HCa KOHKPETHBIX YTJIOB.

B noeceonegnoil orcusHu u npu  usyuyeHuu Opyeux
VUEOHBIX NPEOMEMOB:

— BBINOJHATH BBIYMCIICHUS MPHU PEIICHUM 3a7a4y

MPAKTUYECKOTO XapaKTepa,

— BBIIOJIHATH  IPAKTHUYECKHE  pacdeTbl  C
HUCIIOJIBb30BaHUEM npu HCOGXOI[I/IMOCTI/I
CIPAaBOYHBIX MAaTCPUAIOB M BBIYHACIUTEIBHBIX
YCTPOWCTB;

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

— HCIIOJB30BAaThb MECTOAbI OKpYTIJICHU,

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

UCNONb306aMb  NPU  peuleHuu 3a0ady maobaudHvle
3HAYEHUU MPULOHOMEMPUYECKUX YHKYULL YeNo8;
BbINOIHAMb NEPe8o0 BeIUYUHbL Yeld U3 PAOUAHHOU
Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnoti scuznu u npu uzyuenuu Opy2ux yueOHvix
npeomemos:

BbINOIHAMY O0CUCMEUS. C YUCTOBLIMU OAHHBIMU NPU
peuteHuy 3a0a4 npaKkmu4ecko2o xapakmepa u 3a0ay
U3 pasiuyHuLlx obaacmeli 3HAHUL, UCNOIL3YS NpU

Heobxooumocmu Cnpaeo4Hble mamepudailbl u
eblyuciumeslbHvle ycmpoﬁcmea;
oyeHueams, cpasrueamsb U UCNOIb306ANTb  NPU

peweHuu npaKmuyeckux 3a0aq 4uciogvle 3Ha4yeHus
PEeanvHblX  BelUYUH, KOHKpemHbvle  4UCToB8ble
Xapakmepucmuxu 00beKmos OKpy#carumezo mupa

YpaBHeHHUS M HEPABEHCTBA

— Pemate 1MHENHBIE YpAaBHEHUS U HEPABEHCTBA,
KBaJpaTHbIC YPABHEHUS;

— Pemare norapudmuveckue ypaBHEHUS BHAA
log a (bx + ¢) = d u mpocreiimme HepaBEeHCTBA
Buga log a x <d;

Pewamv  payuonanvuvie,  noxazamenvhvie U
Jlozapumuyeckue  ypaeHeHus U  HepaseHcmed,
npocmetiuiue UppayuoHanbHole u

mpucoHomMempuiecKue ypaeHeHusd, Hepasencmeda u ux
cucmemsl,
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— Pemarp moka3aTenbHbIC YpaBHECHHUS, BUAA a
bx+c = d (rome d MOXHO TpencTaBUTH B BUIE
CTEICHH C OCHOBaHMEM a) W MpOCTEHIIne
HepaBeHCTBa BHJIa a X < d (rme d MOXHO
NPEACTaBUTh B BHJE CTENEHH C OCHOBAaHHEM

a);.

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

B noBcegHEBHON JKHM3HM U NPU HU3YYCHUM JPYIUX
IIPEIMETOB:
— COCTaBJIATh U pellaTb YPaBHEHUS U CUCTEMBI
YPAaBHEHUW  INPU  PELICHUU  HECIOKHBIX
IIPAKTUYECKUX 3a]a4

UCNONb306AMb  MEMOObl  peuleHUus  YPAaGHeHUU:
npugeoenue K U0y «NpousseoeHue pasHo Hyao» Uil
«YACMHOe PasHo HYII0», 3AMeHA NePEeMEHHbIX;

UCNONbL306AMb  MEMO0 UHMEPBANO8 Ol  PeuleHUs]

HepaseHcma,
UCNONIb308AMb epaghuueckuti Memoo ons
NPUOTUNCEHHO20 peuleHUsl YPAGHEHUTl U HepABEHCME,

uzobpasxicams Ha MPULOHOMEMPULECKOT

OKDYICHOCMU MHONCECBO PeUeHUll NpoCmetuux
MPUSOHOMEMPUYECKUX VPABHEHUU U HepaBeHCme;
BLINOIHAML OMOOP KOPHell YPAGHeHUll Uil peuleHull
HEPAaseHCmE 8 COOMEEMCMEUU ¢ OONOIHUMETbHbIMU
VCOBUAMU U 02PAHUYEHUAMU.

B noeceonesnoil sicusnu u  npu uzyueHuu Opyeux yueOHIx
npeomemos:

cocmaenames U - pewams  YPAGHEHUs,  CUCHEMbl
VDABHeHUll U HepaseHCcmea Npu peuleHuu 3a0ay
Opyeux yueOHbiX npeomMemos;

UCNOTL306aMb  YPABHEHUs U  HepageHcmed  OJisl
nocmpoenus U UCCIe008aHUs  NPOCMetuUx
MamemMamuyeckux mMooeneu peaibHblX CUMyayull uiu
NPUKIAOHBIX 3a0ay,

yMemb  UHMepnpemupoeamv — NOJVYEHHbIl — Npu
PeweHuU YPaeHenus, HepaseHcmea Uil CUCeMbl
pesyibmam, OyeHusams e20  Npasoonooodue 8
KOHmMeKcme 3a0aHHOU  PeanbHOU  Cumyayuu  uiu
NPUKIAOHOU 3A0a4U

DOyHKIUHT

— OmnepupoBath Ha 0a30BOM YpOBHE MOHSTHSIMHU:
3aBUCUMOCTh BEIMYMH, (PYHKIUS, apryMEHT |
3HaueHUe (QYHKIMH, OOJNACTh OIpENeICHUS H
MHOXECTBO 3Ha4YeHW (QyHKIuu, rpaduk
3aBUCUMOCTH, Tpapuk  (GyHKUHMH, HYIH
(GYHKIMK, TPOMEXKYTKH 3HAaKONOCTOSIHCTBA,

Onepuposéamv NOHAMUAMU: 3ABUCUMOCHIL BETUYUH,
dynkyus, apeymenm u 3uavenue ymkyuu, ooaacmo
onpedenenus U MHONCECMBO 3HAYEHUN QYHKYUU,
epaghux  3aeucumocmu, epagux  @QyHKyuu, HYIU
@yukyuu, NPOMENCYMKU 3HAKONOCMOAHCMEA,
803pACManLe HA YUCLO80M NPOMEdCYmKe, YOovisanue
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BO3pAaCTaHUE€ HA YHCIOBOM  IPOMEXYTKE,
yObIBaHWE  HA  YHCIOBOM  IPOMEXKYTKE,
HauOoJbIllee W  HAaUMEHBbIIEe  3HAYCHHE
GYyHKIIMM ~ Ha  YHUCJIOBOM  IPOMEXKYTKE,

nepuoanveckas QyHKINA, TIEpUO;

OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHUSIMHU:
npsimMasi U oOpaTHas MIPONOPLUOHATIBHOCTD
JMHEWHas!, KBaJpaTHIHas, Jorapudmuyeckas u

MoKa3aTebHas byHKINH,
TPUTOHOMETPHUECKUE (PYHKIIUH;

pacrno3HaBaTth rpaduxu AJIEMEHTaPHbBIX
byHKIMIHA: pPSIMOit u obOpaTtHoit
MPOMOPLUOHAIIBHOCTH, JINHENHOM,
KBaJ[paTUYHOM, JorapupMUIECKOU u
[10Ka3aTeIbHON byHKUIUH,
TPUTOHOMETPUYECKUX (DYyHKIUH;

COOTHOCHTH rpaduKu AJIEeMEHTapHbBIX
byHKIMA: npsIMOM U oOparHoOU
MPONOPIIMOHATILHOCTH, JINHEWHO,
KBaJpaTUYHOM, JorapupMuIecKon u
MOKa3aTeIhbHOU byHKIHH,

TPUTOHOMETPHUECKUX (YHKLUHN ¢ popMyIamu,
KOTOPBIMHU OHHM 331aHBI;

HAXOJAUTh 1O TpapuKy NPUOIMKEHHO 3HAUCHHUS
(YHKIMHU B 33JaHHBIX TOYKAX;

onpenensaTh o QPyHKIUU (HyJIU, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
MOHOTOHHOCTH, HauWOOJbIINE W HAUMEHBIIHNE
3HAYCHHMS U T.I1.);

CTPOMTH ICKU3 rpaduka byHKIUY,
YIIOBJICTBOPSIIONIEH TNPUBEACHHOMY Habopy
ycinoBuil  (MPOMEXYTKH  Bo3pacTaHust  /

yObIBaHMA, 3HAaueHUE (YHKIUH B 3aJaHHON

YUCI080M — NpoMedCcymKe, — Hauboavuiee U
HauMeHbuiee 3HayeHue QYHKYuu Ha  YUCTOBOM
npomexcymke, Nepuoouyeckas QyHKyus, nepuoo,
uemHas u HeuemHuas yHKYuu;

Onepupoeamv NOHAMUAMU: NPAMAS U  0OPAMHASL

Ha

NPONOPYUOHANLHOCMY,  TUHEUHAs,  K8AOpaAMmu4Has,
Jnoeapugmuyeckas U noxazamenvHas — QYHKYuuU,
mpuzoHomMempuieckue QyHKyuu,

onpeoenamov  3HaAueHue @QYHKYuuU N0  3HAYEHUIO

apeymeHma npu  pasiuyHblx  Cnocobax 3a0aHus
dyHryuu;

cmpoums 2paguKy u3y4eHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUWUX CLYHASAX O
dopmyne nosedenue u ceoticmsa yHKyul, HAXOOUMb
no epaguxy Gyukyuu Hauborvuue U HAUMeHblUUe
3HAYEeHUs1,

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

pewams  YpasHmeHus,  npocmevuiue - CUCMembl
VPasHeHutl, UCNOb3YS CEOUCMBA (PYHKYUL U UX
epaghuxos.

B noeceonesnoti scuznu u npu uzyuenuu Opy2ux yuyeOmvix
npeomemos:

onpeodensims No 2pagukam U UCHOIL308AMb Ol
peulenusi NPUKIAOHbIX 3a0ad CEOUCMEAd PedanbHbIX
npoyeccos u  3asucumocmeu  (Hauboavuue U
HAuMeHbUiUe 3HAYEHUsl, NPOMENCYMKU 603DACMAHUSL
u yovI8aHUs GyHxyuu, nPOMEdHCYmKU
3HAKONOCMOSHCMEA, ACUMIMOMbL, NEPUOO U M.N.),

UHMepNpemupo8ams ~ CEOUCMEA 8  KOHMEKCMme
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TOYKE, TOUKH SKCTPEMYMOB U T.1I.).
B moBcegHEBHOW JKHW3HM W TMPU HU3YYECHUH JPYTHX
MPEAMETOB:

— ompeaensaTh mo rpadukaM CBONCTBA peabHBIX
MPOIIECCOB U 3aBUCUMOCTEH (HAWOOJIbIINE H
HaWMEHbIIINE 3HAYCHMUS, MIPOMEKYTKH
BO3pacTaHusi ¥  yObIBaHUS, MPOMEKYTKU
3HAKOIOCTOSIHCTBA U T.II.);

— MHTEpIpEeTUpPOBaTh CBOMCTBA B KOHTEKCTE
KOHKPETHOW MPAKTUYECKON CUTyalluu

KOHKPEmHOU NPAKMU4ecKou CUumyayuu,

onpeodensmy no epaguxam npocmeuiuue
Xapakmepucmuxkyu nepuooudecKux npoyeccos 8
buonocuy, KOHOMUKe, MY3blKe, pPAoUoCea3u u op.
(amnaumyoa, nepuoo u m.n.)

JJ1eMeHThI
aHaAJIN3a

MAaTEMATH4YCCKOI0

— OmnepupoBats Ha 6a30BOM YPOBHE MOHATHIMHU:
pou3BoHAst GYHKIIMHU B TOUKE, KacaTeabHas K
rpaduky G yHKIHH, TPOU3BOHAS ()YHKIINH;

— ONpeAessATh 3HAYCHHE MPOU3BOJHON (YHKUIUU
B TOYKE IO H300pakEHUIO KacaTeIbHOUW K
rpaduKy, MPOBEICHHON B 3TOU TOYKE;

— pemaTh HECIOXHBIE 3a7aydl Ha TPUMEHEHUE
CBSI3M MEXy MPOMEKYTKaMU MOHOTOHHOCTHU U
TOYKaMH JKCTpeMyMmMa (YHKIUH, C OJHOMI
CTOPOHBI, U MIPOMEXYTKaAMH 3HAKOIIOCTOSHCTBA
U HYJISIMH TPOU3BOJHON 3TOH (PYHKIMU — C
JIPYTOM.

B nosceonesnoti owcuznu u npu usyuenuu Opyeux
npeomemos

— TOJB3YACh TpaduKaMu, CpaBHUBATh CKOPOCTHU
BO3pacTanus (POCTa, MOBBIMICHUS, YBETUICHUS
W T.II.) WIA CKOPOCTH YOBIBaHUS (IMajJeHWUs,
CHIDKCHHUS, YMCHBIIEHUS W T.M.) BEIUYMH B
pealIbHBIX Ipolieccax;

— COOTHOCUTH TpaMKH pPEATbHBIX MPOIECCOB U

3aBUCUMOCTEN c 150.4 ONMCAaHUSIMU,
BKJIIOYAIOIIMMHM  XAPAKTEPUCTUKUA  CKOPOCTHU
u3MeHeHuss  (ObICTpBI ~ pOCT,  MJIABHOE

Onepupoeamv NOHAMUAMU. NPOU3BOOHAS DYHKYUU &
mouxe,  KacameuvbHas K  2paguxy  QyHKyuu,
npouU3BOOHASL (PYHKYUU,

BLIYUCTIAMb NPOU3BOOHYIO OOHOYNIEHA, MHO20YJIEHd,
K8AOPAMHO20 KOPHS, NPOU3BOOHYIO CYMMbL (DYHKYUIL,
BLIYUCTIAMb NPOUZBOOHBLE DNIEMEHMAPHBIX (DYHKYULL U
UX KOMOUHAYULL, UCTIOTb3YSL CNPABOYUHbIE MAMEPUATDL,
uccneooeamv 6 Npocmetux Ciyyasx @QyHKyuu Ha

MOHOMOHHOCY, Haxoouma Haubonvuwiue U
Haumenblue 3Havenus QYHKYull, Cmpoums paguxu
MHO20YNEHO8 U NPOCMEeUUx  pPayuoHAaNbHbIX
@yukyui c UCNONIL30BAHUEM annapama

mamemamudecKkoco dHaiusa.

B noeceonesnoti scusnu u npu uzyuenuu Opy2ux yueOHvix

npeomemos:

—  pewams NPUKIAOHbIE 3a0adu U3 Ouonro2uu, Qusuxu,
XUMUU, DKOHOMUKU U OPY2UX NPEeOMemos, CeA3AHHble

C uccneoosanuem xapakmepucmuk
npoyeccoes, HAX0HCOeHUeM HAUOONbLUUX

PEANbHBIX

u

HAumMeHbuux 3H(1’{€Hu1/7, CKopocmu u YCKOpeHus u

UHmMepnpemuposams noyueHHbvle pe3yibmanol
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MOHKEHUE U T.I1.);

— WCHOJBb30BaTh Tpa@UKH peaTbHBIX IMPOIECCOB
JUTSL PEIICHHsI HECJIOKHBIX MPUKJIAIHBIX 3a/1a4,
B TOM YHCIIEC OTpEeNss 1Mo rpaguKy CKOpoCTh
X0/J1a Tmporiecca

CraTucTruka u Teopust
BEPOATHOCTEM, JIOTHKA U
KOMOHMHATOpHKA

— OmnepupoBarh Ha 6a30BOM YPOBHE OCHOBHBIMU

OIHCATENbHBIMA XapaKTePHCTHKAMH
YHCIIOBOTO Habopa: cpelHee apu(pMeTuIecKoe,
MeaquaHa, HauOoJbllee W  HaWMCEHbIIEe
3HAYCHUS,

— omnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHUSMHU:
4acTOTa W BEPOATHOCTH COOBITHSI, CIIyYaHBINA
BBHIOOpP, ONBITBI C  PaBHOBO3MOXXHBIMH
3JIEMEHTapPHBIMU COOBITHUSIMU;

— BBIYUCISATH BEPOATHOCTH COOBITHN HA OCHOBE
MOJICU€Ta YUCIIa UCXOOB;

B nosceonesnoti orcuznu u npu usyuenuu Opyeux
npeomemos:

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

—  YUTaTh, COTOCTABIIATD, CpaBHHBATb,
UHTEPIPETUPOBaTh B MPOCTHIX  CIydasx
peanbHbIE JaHHbIE, MPEACTABICHHBIE B BUJE
Ta0IuI, TUarpamMm, rpad)uKoB

Hmemv  npeocmasnenue o OUCKpemHbIX U
HenpepbleHbIX CILYYAUHBIX 8eUYUHAX u
pacnpeoeneHusix, 0 He3A8UCUMOCTU  CLYYAUHBIX
BENUYUH,

umemsb  npeocmaseieHue 0 - MamemMamuieckKom
02HCUOAHUU U OUCNEPCUU CTYUAUHBIX 8ETUUUH,

umemu npeocmasieHue 0 HOPMATbHOM
pacnpeoeneHuu u npumepax HOPMAILHO
PacnpeoeneHHbIX CAVUAUHbIX 8ETUUUH,

NOHUMAmMb  CYyMb  3aKOHA  Oolbwux  yucen U

8b100POUHO20 MEMOOA U3MEPEHUsl BEPOMHOCMEl
umems npedcmagierue 00 YCi08HOU 8ePOSIMHOCU U
0 NOJHOU BEPOSMHOCMU, NPUMEHAMb UX 8 PeuleHUU
3a0auy;

uMemsb nNpeoCmagieHue O BANCHBIX YACHMHBIX GUOAX
pacnpeoeneHuil U NPUMeHAMb UX 8 peuleHul 3a0a4;
umemsb npeocmasiienue 0 KOpperayuu CiyuyauHblx
BEIUYUH, O TUHEUHOU pecpeccul.

B nosceonesnoui sxcuznu u npu usyueHuu opyaux npeomemos:

BLIYUCTIAMb UTU OYEHUBAMb BEPOAMHOCMU COObIMUL
8 PeanbHOU HCUSHU,

8b1OUPaAMb NOOX00sUUE MEMOObL NPEOCMABIEHUS U
00pabomku OaHHbIX,

yMemb peulams HeclodCHble 3a0a4l Ha NpUMeHeHUe
3aKOHA 6ONBWUX YUCEN 8 COYUONOUU, CMPAXOBAHUU,
30pasooxpanenuu,  obecneweHuu  Oe3ONACHOCMU
HaceleHus 8 Ype3sbluauHblX CUMYaYUsX.
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TexkcToBBIC 3a71a4N

Pemiate HecioKHBIE TEKCTOBBIE 33JJa4H Pa3HbIX
THUIIOB,;

aHAJIM3UpOBaTh  YCIOBUE  3aJauyd,  IpuU
HEOOXOJIMMOCTH CTPOUTH [UIsI €€ pelICHUs
MaTeMaTUYeCKYI0 MOJIETb;

MOHUMATh M HCIIOJIb30BaTh JJIsi PEIICHUS
3aJ1aui UH(QOPMAIIHIO, IPEICTABICHHYIO B BUJIE
TEKCTOBOM MW CHMBOJILHOM 3aIlMCH, CXEM,
Ta0IuI, TUarpamm, rpad)uKoOB, pPUCYHKOB;
JEMCTBOBATH 110 AITOPUTMY, COAEPIKAILEMYCS B
YCJIOBHUH 33]1a4H;

UCIIOJIb30BaTh JIOTUYECKHE PACCYKICHUS MpPH
pElIeHUH 3a/1auH;

pabotath ¢  HM3OBITOYHBIMH  yCIIOBHSIMH,
BbIOMpas W3 Bcell MHPOpPMALUU JaHHBIE,
HeoOXO0IMMBIE I PeIlieHUs 3a/1auH;
OCYIIECTBIISATh HECJIOKHBIN nepe6op
BO3MOXXHBIX ~pEIIeHUH, BBIOMpas U3 HUX
ONTUMAJIBHOE no KpUTEPHSIM,
chOpMyIMPOBAHHBIM B YCIJIOBHH;
aHAIN3UPOBATH u WHTEPIPETUPOBATH
MOJIyYEHHBIE PEIICHUS] B KOHTEKCTE YCIOBUSA
3aJ1auu, BbIOMpATH pelieHus, HE
MIPOTUBOPEYAIINE KOHTEKCTY;

peliaTh 3aJ1a4 Ha pacueT CTOUMOCTH MOKYIIOK,
YCIIyT, IO€3/10K U T.I1.;

pematb HECJIOXHBbIE 3aJaud, CBS3aHHBIE C
JOJIEBBIM y4acCTHEM BO BJIaJeHUU (PUPMOIA,
MpeaNpUsITHEM, HEABUKUMOCTBIO;

pemiaTh 3aJayd  Ha MPOCThIE  MPOLIEHTHI
(cuctembl  CKHUJIOK, KOMHCCHMM) U  Ha
BBIUHCJICHHE CJIO’KHBIX MIPOLIEHTOB B
pa3IMYHBIX CXEMax BKJIAJOB, KPEAUTOB U

Pewamu 3a0auu pazuvix munos, 6 mom yucie 3a0aqu
NOBLIUEHHOU MPYOHOCMU,

8bLOUPAMb ONMUMATILHBIL MEMOO PeuleHusl 3a0adu,
PACCMampusas paziuyHvle Memoobl,

CMpoums Mooeb peuleHus 3a0ayu, nPosooUns
00Ka3amenbHble paccyHcOeHus;

pewams 3a0a4u, mpeodyowue nepebopa 8apuaHmos,
npoGepKuU YCi08uil, 8blOOPA ONMUMATLHO2O0
pesynbmamas

AHATU3UPOBAMND U UHMEPNPEMUPOBATb Pe3YTbMaAnibl
8 KOHmeKCme yCa08Ust 3a0ail, 8bloUpams peuleHus,
He npomugopedawjue KOHMeKCmy;,

nepesooums npu peuleHuu 3a0a4u uHhopmayuio uz
00HOIU hopmbl 8 OpY2yI0, UCNONIL3YS NPU
HeobXxooumocmu cxemol, madauysl, 2papuKu,
ouazpammol;

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
—  pewams npakmuiecKue 3a0adu u 3a0a4u u3 Opyeux

npeomemos
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UIIOTEK;
— pewarb MNpakTUYECKUE 3a7aud, Tpedyrolue
UCIIOJIb30BAaHUS OTPULIATENbHBIX YHCEN: Ha
onpeelieHue TEeMIIepaTyphl, Ha OMIpeaesieHue
MTOJIOXKEHUS HAa BPEMEHHOW OCH (10 HaIIeH Pl
U TOClie), Ha JBUKEHUE ACHEXKHBIX CPEICTB

(mpuxon/pacxon), Ha ompeneneHue
TTyOUHBI/BBICOTHI U T.IL.;
— UCTONIB30BAaTh  MOHATHE  Macmraba s

HAXOXXJCHHUS PACCTOSHUN W JJIMH Ha KapTax,

[UIAaHAX MECTHOCTH, IUIaHaX IOMEUICHHH,

BBIKpO¥KaXx, MpU paboTe HAa KOMITBIOTEPE U T.I1.
B nosceonesnoii srcuznu u npu uzyueHuu opyaux
npeomemos:

— pemath HECIOXHBIE MPAKTUYECKHE 3aTadH,
BOZHUKAIONINE B CHUTYalMsIX TTOBCETHEBHOM
KHU3HH

I'eomeTpus

— OmnepupoBath Ha 6a30BOM YpOBHE MOHATUSMHU:
TOYKa, IpsAMasi, IUIOCKOCTh B MPOCTPAHCTBE,

NapajyieIbHOCTh W NEePHEHAUKYJISAPHOCTb
MPSAMBIX U IJIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BUJIbI
MHOTI'OI'PaHHHUKOB (mpusma, nupamua,

PSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

— u300paxaTh m3ydaeMble (UTYpPHI OT PYKH H C
pPUMEHEHHEM MPOCTHIX YEepPTEKHBIX
UHCTPYMEHTOB;

— Jgenath (BBIHOCHBIE) IIJIOCKHE UEPTEXKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UIYp: BHUJ
CBEpXYy, COOKY, CHU3Y;

— W3BJIEKaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (UTypax, MpeICTaBICHHYIO
Ha 4epTeXax U PUCYHKAX;

Onepuposamv ~ nOHsMuAMU: — MOYKA,  NPSAMAs,
NIOCKOCMb 8 NpOoCmMpancmee, NApallelIbHOCIb U
NePReHOUKYIAPHOCIIb NPAMBIX U NIOCKOCME;
npuUMeHAmb O peuleHuss 3a0a4 2eomMempuyecKue
gaxkmul, ecnu ycnosus npumeHeHus 3a0amvl 8 AGHOU
dopme;

pewams 3a0a4u HA HAXOHCOEHUe 2e0MempuiecKux
BEUYUH NO 0OPA3YAM UTU ANCOPUMMAM,

denamv (8bIHOCHbBIE) NIOCKUE YepmedCU U3 PUCYHKOS
00vbeMHbIX ueyp, 6 MmMOM yucie pucosamv 6uUo
c8epxy, cOOKy, Cmpoums ceyeHuss MHO202PAHHUKOB,
uzenexamo, uUHmMepnpemuposams u
npeobpazoevieams UHGOPMAYUIO O 2eOMEeMPUYECKUX
Queypax, npedcmasienHyro Ha Yepmexcax,
NpUMeHAMb 2eomempuieckue Gakmvl 01 peuileHus
3a0a4, 8 MoM uucie npeononNacarouux HecKoIbKO
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— mnpumMmeHaTh  Teopemy  lludaropa  mpum
BBIYUCIICHUH 3JIEMEHTOB CTEPEOMETPHUECKUX
duryp;

— HaxoJuTh OOBEMBI W IUIOLIAJU MOBEPXHOCTEH
MPOCTEHIIINX MHOTOTPAHHUKOB C PUMEHEHHEM
(opmyu;

— pacro3HaBaTb OCHOBHBIE BUJBI T€J BpAICHUS
(xonyc, TUIUHAP, chepa u map);

— HaxoIWTh OOBEMBI W TUIOMIAJN MOBEPXHOCTEH
NPOCTEUIIMX ~ MHOTOTPaHHUKOB W Tel
BpALCHHS C TPUMEHEHHEM (POPMYIL.

B noeceonesnot oicusnu u npu usyueHuu Opyeux
npeomemos:

— COOTHOCHUTH aOCTpPaKTHBIE T'€OMETPHUCCKUE
MOHATHUSL U (PaKTHl C PEATbHBIMH JKU3HECHHBIMH
00BEKTaMU U CUTYAIHSIMU;

— HCIONB30BaTh CBOMCTBAa MPOCTPAHCTBEHHBIX
reoMeTpuuecKkux  Guryp g pemeHHs
TUIIOBBIX 33J[a4 MPAKTUYECKOTO COJICPIKAHMS,

— COOTHOCHUTH IUIOIIAAM TIOBEPXHOCTEH  Tel
OJIMHAKOBOH (POPMBI pa3IMYHOTO pazMepa;

— COOTHOCHUTh OOBEMBI COCYAOB OJIMHAKOBOH
(bOpMBI pa3TMYHOTO pa3Mepa;

— OIICHMBATh bopmy MPaBUIIBHOTO
MHOTOTpaHHHMKA ITOCJI€ CIHJIOB, CPE30B M T.II.
(ompenensaTh KOJMMYECTBO BEpIIWH, pedbep u
rpaHeil TOTy4YeHHBIX MHOTOTPAHHUKOB)

Wazos peuleHus;
ONUCHIBAMb  83AUMHOE  PACNONONCEHUe NPAMbIX U
nI0CKOCmell 8 NPOCMPAaHCcmee;

Gopmynuposams ceolicmea u NPU3HaKu Quayp;
00Ka3b18AMb 2e0MeMPUdecKue YmeepHcOeHUs,
enadems CMAaHOapmHou Karaccughuxayueti
NPOCMPAHCMBEHHbIX  uyp  (Mupamuosi, npuUMbl,
napanieienuneowl),

Haxooums 00vembl U NIOWAOU NOBEPXHOCMEU
2eoMempuiecKux mei ¢ npuUMeHeHuem Gopmyi;
BLIYUCTIAMb PACCIMOSHUS U Y2llbl 8 NPOCMPAHCIEE.

B noeceonegnoti ocusHu u npu uzyueHuu Opyux
npeomemos: UCNOIb308aMb ceoticmsa
ceomempudeckux ueyp O0na  peweHus  3a0ad
NPAKMu4ecko2o xapakmepa u 3a0ay u3 Opyeux
obaacmeiti 3HaHUl

BexTopbl M KOOpAMHATHI B
NMPOCTPAHCTBE

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

— HaXOAWTh KOOPAMHATHI BEPIIUH Kyda U
IIPSIMOYTOJIBHOTO NIapaJuleIenune1a

Onepuposamv noHAMUAMU 0eKAPMOBbl KOOPOUHAMbL
68 nmpocmpaumcmee,  8eKmop, MoOYIb  8eKmopd,
PABEHCMBO BEeKMOPO8, KOOPOUHAMbI 8eKMOpd, y20.l
MedNHCOYy — 8eKmopamiu, — CKANAPHOe — NPOuU3BeoeHue
8EKMOPO8, KOJUHEAPHbIE BEKMOPbL,

HAxXo0ums paccmosiHue mexicoy O08YyMs. MOUKAMU,
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CyMMY 8eKMOpO8 U Npou3zeedeHue 6eKmopa Ha Yucio,
V2Ol MenHcoy 8eKmopamu, CKAIAPHOe NpoussedeHue,
PAacKkaaovbleams 6eKMop No 08YM HEKOIUHEaAPHbIM
sexmopam;

3a0a6ams NJIOCKOCMb YPABHEHUEeM 6 0eKapmosou
cucmeme KOopouHam,

pewams npocmeuiuue 3a0auu
8EKMOPHO20 basuca

g86eoeHuem

Hcropus MaTeMaTHKHU

OnuceIBaTh OTACJIIBbHBIC BBIJAKOMINECA
PE3yabTaThl, MOJYUCHHBIC B XOAC pPa3BUTUA
MaTEeMaTHKHU KaK HayKu;

3HaTh NPUMEPBl MATEMAaTUYECKUX OTKPBITUN U
HX AaBTOpPOB B CBiA3U C OTCUECTBCHHOU U
BCEMUPHOHN UCTOPUEH;

INOHUMATb PpoOJIb MATCMATHKU B PAa3BUTHUU
Poccun

Hpedcmaeﬂﬂmb 6K11A0 ebldaiomuxwz mamemamuKkos 6
paseumue mamemamuKu U UHbIX HaAYYHblX 06]16101’1161/7,'

noRUMAmMsb pojib Mmamemamuxku 6 paseumuu Poccuu

MeTtoanl MAaTEMATHKH

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

3aKOHOMEPHOCTHU B OKpY>Karolen
JIEHCTBUTEIIFHOCTH,
HpI/IBOI[I/ITB HpI/IMepI:I MATEMATHUYCCKUX

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

Hcnonvzoeams  ochoenvie  memoowl 00Kd3ameﬂbcm6a,

npoeodumb 00Ka3amenbCemeo u BbINOJIHAMb
onpoeepoicerue,
NPpUMEHAMb OCHOGBHblEe Memoowl peuteHus

MamemMamudeckux 3a0ay;

Ha OCHOBE MAameMamudyeckux 3aKOHOMEepHOCmell 8
npupooe Xapakmepu3oeams Kpacomy U COBEPUIEHCHIBO
OKpYHCAIOUe20 MUpa U Npou3eedeHUli UCKyCccmed,
NpUMEHAmMb Nnpocmeluiue NpoepammHsle Cpeocmea U
21eKMPOHHO-KOMMYHUKAYUOHHBIE CUCTNEMbl 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

Bup yueOHoii padoThI

Konuuecmeo uacoe

MakcuManbHasi yueOHasi Harpy3Ka (Bcero) 234
Oo0s3aTesIbHAs ayAUTOPHAs y4eOHAsi HATPY3Ka (BCero) 234
B TOM YUCIIE:
— npaxmuyeckue pabomol 100
—  KOHmMpOibHbIE PabOmbl 16

Ilpomesicymounaa ammecmayus 6 popme 3K3amMeHa
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2.2 Copepxanme y4deOHo# aucuumauHbl OY/.03 Marematuka: ajaredpa M Havyajga MaTeMAaTHYeCKOr0 AaHAJIN3a;

reoMerpus
HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, Jad0paTopHble U MPAKTHYECKHE PA0OThI, Oo0bem YpoBeHb
pa3aeyioB U TeM CaMOCTOSITe/IbHASA padoTa 00yUaroumuxcst 4acoB OCBOEHUS
1 2 3 4
Pa3nen 1. Beenenue 2
Coaep:xkaHue yueOHOro MaTepuasa
Matematuka B Hayke, TEXHUKE, OKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJOTUAX U 1 12
MpaKkTUUecKo JesitenbHOoCcTH. Llenm u 3agauM u3ydeHUsT MaTEeMaTUKU TPU  OCBOCHHH ’
Tema 1.1 Beeaenue N N
npodeccuii CI1O u cnermanpHocTeit CI1O
KonTtpoJsabsHnas padora 1 3
BrinosiHeHue 3a1aHuil BXOJHOTO KOHTPOJIA
Pa3gen 2. Pa3BuTHe NOHATHS 0 YHCJIE 9
Coaep:xkaHue yueOHOro MaTepuaja
Ilenple W panuoHanbHbIe uucina. JlelicTBUTENbHBIC YHCHa. [IpubnudicernHvle GbIYUCTIEHUS. 4 1,2
Tema 2.1 Komnnexcnwvie uucna
Paspurne nousitusi 0 | [pakTHYecKne 3aHATHS
uncie Apudmernueckue IeCTBUS HAl YMCIaMH, HaXOXKICHHE MPUOIMKEHHBIX 3HAUCHUN BEJIMYUH 5 3
U TIOTPEUTHOCTEH BBIYMCICHUN (20COTIOTHOW M OTHOCUTENBHOMN), CPAaBHEHHE YHCIIOBBIX
BBIPAYKCHHIA.
Pasznen 3. Kopumn, crenenu u jorapudpmsl 25
Conep:xanue yueOHOro MaTepuasa
Tema 3.1 KopHu u crenenu
KopHn, crenenn 1 | KopHu HaTypaiabHOW CTEMeHM M3 4YMCIa M HMX CBoiicTBa. CTENeHW C palMOHAIbHBIMU 12 1,2
Jorapupmsi nokazatensiMu. CTeneHn ¢ JAEUCTBUTENBHBIMM IOKazarensiMu. (Ceoucmeo cmeneHu ¢

oelicmeumesbHbiM NOKA3AMeneM.
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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, IIOKa3aTeJIbHBIX 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. 11 3
Pemrenue npukiagHbix 3aa4.
Haxoxnenne 3HaueHwil jgorapudmMa IO MPOU3BOJLHOMY OCHOBaHWIO. [lepexom oT omHOTO
OCHOBaHUS K JApyromy. Beruucienwe u cpaBHeHue sorapudmon. JlorapupmupoBanue u
ITOTEHIIMPOBAHUE BBIPAKECHUM.
KonTposbHasi padora
Konrtponsnas pabdora «Jlorapugm» 2 3
KonTponbHas paborta «CBolicTBa KOPHEH U CTETICHEN».
Pa3znea 4. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE 16
Conep:xaHue yueOHOro MaTepuaJa
B3anmHoe pacnonokeHue 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 9 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 6 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.

KonTtposabHnas padora

KonTponbHas pabota «I[IpsiMbie U TUIOCKOCTH B IPOCTPAHCTBEY. !
Paznen 5. KomOunaropuka 10
Coaep:xkaHue y4eOHOro MaTepuasa
OcHOBHbIE TOHATHS KOMOMHATOPHUKH. 3a7]a4i Ha TOJICUET YKCIia pa3MeIlleHN, TIEpeCTaHOBOK, 6
couyeranuil. Pemenune 3a1ay Ha nepebop BapuantoB. @opmyna 6uHoma Herorona. CBoiicTBO
Tema 5.1 OmHOMUHATBHBIX KOdhurmenToB. Tpeyronpauk [Tackamns
JIeMeHTbI IIpakTuyeckue 3aHATHSA
KOMOMHATOPUKHU [IpaBuna koMOuHaTOpuKU. PemieHne KOMOMHATOPHBIX 3amad Pa3mereHusi, codeTaHus | 3
nepectaHoBKU. buHoMm HerotoHa u tpeyronsHuk Ilackans. Ilpuknagasie 3anayn.
KonTtpoJsabHnas pabora 1
KonTpomnpHas pabota o Teme «31eMeHThl KOMOHMHATOPUKI.
Pa3znen 6. KoopanHarsl U BeKTOpa 20
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. Ci10KeHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA 11
Koopaunars! u Ha yucio. Pa3nokeHrne BEKTOpa IO HaNpaBICHUSM. YTON MexXay BekTopamu. [Ipoexums
BEKTOpa BeKTOpa Ha ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.
Hcnonb30BaHWe KOOPAMHAT M BEKTOPOB NPU PEUICHMH MaTEeMaTHUYEeCKHX M MPHUKIATHBIX
3aja4.
IIpakTnyeckne 3aHATHSA 8

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. BexkTropHoe
YpaBHEHUE IPSIMOM M IIOCKOCTHU. VICIOab30BaHKME BEKTOPOB IIPU JIOKA3ATEIBCTBE TEOPEM
CTEpEOMETPHH.

KontpoabHnas padora

KonTponpHas pabota mo Teme «KoopAMHATHI U BEKTOPBDY. 1 3
Pa3nes 7. OcHOBBI TPUTOHOMETPHH 24
Cojaep:kaHue yueOHOr0o MaTepuasa
Pannannas mepa yria. [ToBOpoT TOUKM OTHOCHUTENIBHO Hadana koopauHat. CHHYC, KOCUHYC, 3 1,2
Tewma 7.1 TAaHI'€HC U KOTAaHTe€HC 4Kcia (yria). 3HaKu CUHYCa, KOCUHYCa, TAHI'€HCA U KOTaHTeHca
OcCHOBHBIE IOHATHUSA
IIpakTHyeckoe 3aHsATHE ) 3
Panuanublii MeTOT K3MEPEHHUS YTIIOB U CBSI3b C TPAlyCHON MEpOi
Coaep:xaHue yueOHOro MaTepuasa
OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA TpPUrOHOMETpUUECKHE TOXAeCTBA. DOpMyIIbl 5 12
Tema 7.2 MIPOTHBOMOJIOXKHBIX uncen (yrioB). @opmynbl crnoxeHuss. @opMyIibl IBOMHOTO yncia (yria). ’
OCHOBHBIE Dopmynvl nonosunnozo yucaa (yena). PopMyiibl NpUBEICHUS.
Tpuronomerpuyeckue | IIpakruyeckue 3aHATHS 5 3
TOKAECTBA OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA, POPMYIIBI CJIOKEHUS, YABOCHHUS.
KonTposbHas padora 1 3
KontponbHas padoTta «OCHOBBI TPUTOHOMETPHI.
Coaep:kaHue yueOHOro MaTepuaja
[IpeoOpa3oBaHre cyMMbl TPUTOHOMETPUYECKUX (PYHKIIMI B IPOU3BEICHNE U MPOU3BEACHUS B 1 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 MPOU3BEICHUS TPUTOHOMETPUUYECKUX (QYHKIUI B CyMMY.
KonTtpoJuabHnas padora 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.

HEepaBeHCTBa ApKCUHYC, apKKOCHHYC, apKTaHI'€HC, apKKOTAaHT€HC YKCcIia
IIpakTnyeckoe 3ansaTHE
[Ipocreiimme TPUTOHOMETPUYECKHUE YpaBHEHUS u HEPaBEHCTBA. OO6patHbIe 1 3
TPUTOHOMETpHUYECKUE (PYHKIMH: apKCHHYC, ApPKKOCHHYC, apKTAaHT€HC, ApPKKOTAHTEHC.
KonTposbHas padora 1 3
KonTtpomnbHast pabora o Teme «TpUroHoMeTpuyecKkie ypaBHEHHsI 1 HEPAaBEHCTBA»
Paznen 8. ®ynkuuu u rpaguxku 24
Coaep:xkaHue yueOHOro MaTepuasa
@Oynkiusa. O6nacTh onpeAeneHUss W O0NacTh 3HAuYeHUH; rpaduk (QyHKIUH, TOCTPOCHHE 2 1,2
T 8.1 rpadukoB pyHKINH, 3aJaHHBIX PA3THYHBIMH CIIOCOOAMHU
OCHOB:[T; HOOHHTI/ISI IMpakTnyeckue 3aHsITHS
[Tpumepbl 3aBUCHMOCTEH MEXIYy NEPEMEHHBIMM B pEaJbHBIX MpOIeccaX M3 CMEXKHBIX 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 3HAUYECHUsS, TOUYKH HKCTpEMyMa.
I'padpuueckas untepnperanus. I[lpumepbl (YHKIMOHAIBHBIX 3aBHCHMOCTEH B pealbHBIX 6 1,2
. Tema 8.2 . | mpomeccax. Apudmernueckue onepanuu Hax GyHkusaMu. CioxHas GyHKIUS (KOMITO3HUIIHS).
CBOiicTBa (yHKIMii. [TonsATHE O HETIPEPHIBHOM (PYHKITHH.
Oopatumbie pyHKIUN O6.18¢TE O 6 5 06 . .
penenenus U 001acTh 3HaueHu o0paTHo# GyHkuu. [ paduk obpaTHO# dyHKIIMN
IIpakTnyeckne 3aHATHSA
CBoiicTBa TUHEHHOM, KBaApaTHUHON, KYCOYHO — TMHEHHON U JpOoOHO — MMHEHHON (yHKIIHIA. 4 3
HenpepsiBabie 1 nepuoanueckue GyHkiuu. O0paTabie QYHKIIMU U UX TpapUKH
Tema 8.3 Coaep:xkaHue yueOHOro MaTepuasa 4 19
CreneHnHsbie, Omnpenenenue GyHKIUH, HX CBOMCTBA U rpaduKu ’
noka3arteJibHbIe, IIpakTHyecKHe 3aHATHSA
Jorapu¢pmuveckue m | CpoiictBa u rpaduKd CHHyca, KOCHHyca, TaHreHca U kortaHredHca. OOparHbie 4 23
TPUTOHOMETPUYECKHE | TpuroHomeTpuyeckue GpyHkiuu. ['apmonnueckue konebanus. [Ipuknaansie 3aga4u. ’

¢pynkuuun. OépaTnsbie

HOK@B&TGHBHHC, JIOFapI/Iq)MI/I‘-IGCKI/IC, TPUTOHOMCTPHUYCCKUC YPABHCHUA U HEpaeeHCmeda
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TPUTOHOMETPHYECKHE
byHxuun

KonTposbHasi padora

KonrponbHas pabora o Teme «OyHKINHU, UX CBOMCTBA U TpapuK»

Pa3nes 9. MHOrorpaHHUKH U KpyIJible TeJa

30

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.
[Tupamupna. [IpaBuiibHas nupamMuga. Y cedeHHas nupamuaa. Terpasp.

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

Ceuenus xKy0a, IpU3MbI U TUPAMUJIBL.

[IpencraBienue o MpaBUIBHBIX MHOTOIPaHHHMKAX (TETpa’ape, KyOe, 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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KonTposbHas pabora

1 3
KonTponpHas pabora «O0beMbI U TIOMIATH TEID)
Pa3gen 10. Hauajio MaTeMaTHYE€CKOI0 AaHAJIN3A 34
Coaep:xkaHue yueOHOro MaTepuaja
Omnpenenenue, crocoObl 3aaHUsT M CBOMCTBA YMCIIOBBIX MOCIEAOBaTENbHOCTEN. [lonamue o
npeoene nocaedosamenvhocmu. Cywecmeoganue npedeiad MOHOMOHHOU O02PAHUYEHHOU 6 1,2
T 10.1 nocnedosamenvhocmu. CyMMHpOBaHUE TOCIeqoBaTeNbHOCTEH. beckoHeyHOo yObIBaromas
Hocneu?I:ZTeJ;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,
gactHoro. [lpaBuna nuddepennupoBanusi. [Ipou3BOAHBIE OCHOBHBIX 3JIEMEHTaAPHBIX
¢byakumii. [Ipumenenne mpou3BOAHON K HCCIeAOBaHUIO (YHKIIUA M TTOCTPOSHUE TPadUKOB. 10 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 9 3
MIPOM3BOIHBIX 3eMeHTapHbIX QyHKIUH. MccnenoBanue GyHKIIUU € OMOIIBIO TIPOU3BOIHOM.
Haxoxaenne HanOombIIero, HANMEHbBIIETO 3HAYEHUS M SKCTPEMAIbHBIX 3HAYCHUH (QYHKIIHH.
KonTposbHas pabora 1 3
KonTtponbHas pabora no Teme «IIponsBoaHas u e€ npuMeHEHHE»
Pa3nen 11. UnTerpaj u ero npuMeHeHmne 14
Tema 11.1 Coaeprxanue yueOHOro MaTepuaia - 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 6 3
BBIYMCIICHUIO BEJTUYMH U IUIOMIA/ICH.
KonTposbHas padora 1 3
KonTponpHas pabora o Teme «IlepBoobpaszHas 1 HHTETpaD»
Pa3nen 12. Di1eMeHTHI TEOPUYU BEPOSITHOCTEN U MATEMATHYECKON CTATHCTUKH 16
Conep:xanue yueOHOro MaTepuasa
CoOmITHE, BEpOSATHOCTH COOBITHS, CII0KEHHE U YMHOKEHUE BEPOSATHOCTEU. [lonamue o
Hezasucumocmu coovimuii. J{uckpemuas ciy4yanuHas 6e1uiuna, 3aKoH ee pacnpeoeieHus. 5 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 4 3
BeposATHOCTEN. Boruncnenue BepositHoctei. [Ipuknanneie 3agaun.
KonTtpoJsabHnas pabora 1 3
KontponbHas paboTa mo TeMe «3JeMEHThI TEOPUU BEPOSITHOCTEHY
Coaep:xkaHue y4eOHOr0 MaTepuasa
Tema 12.2 [IpencraBnenne OaHHBIX (TaONMIBI, JUArpaMMbl, rpaduKH), TeHepalbHas COBOKYIHOCTD, 4 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. 4 1,2

CHCTEMBbI YPABHEHHH

PaBHOCHUITBHOCTH YpaBHEHUM, CUCTEM.
OcHOBHEIE NpUCMbl HUX PCUHICHUA (pa3no>1<eHHe Ha MHOXUTCIH, BBCACHHC HOBBIX

30




HEM3BECTHBIX, MMOACTaHOBKA, TpaQUECKUil METON)

l'[paKanecmle 3aHATHA

Kophu (pemenust) ypaBHeHus. PaBHocmiibHOCTh ypaBHeHu#. [IpeoOpa3zoBanue ypaBHEHUH. 1 3
OCHOBHBIE TPUEMBI pEIICHUS YpaBHEHUH. Pellienne cucteM ypaBHEHUM
KonTtposabHnas padora 1 3
KontposnbHas padoTa no TeMe «YpaBHEHUSI U CUCTEMbI YPaBHCHHIN
Conep:xanue yueOHOro MaTepuasa
PannonanbHble, HppallMOHANIBHBIE, T0KA3aTEIbHBIE U MPULOHOMempUiecKue HEPaBeHCTBA U
CHUCTEMBI HEPABEHCTB. 1 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. 2 3
OCHOBHBIE IPUEMBI PENICHNS HEPAaBEHCTB. PellieHne cucteM HEpaBeHCTB.
KonTposbHasi padora 1 3
KonrponsHas pabora «HepaBeHncTBa»
Tema 13.3 Cojaep:kaHue y4eOHOT0 MaTepuasa
Hcnoan3oBanue Meton unrtepBanoB. 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: 234
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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 UndpopMannonHoe odecneyeHue 00yueHmnst

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 Haudajga mMaTeMaTHYecKOoro aHanusa (0a30BbI W yriayOJIeHHBIN
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 CTYA. 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. WM. 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.Kosmssrun 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 o06pa3oBaHuu 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 oopa3oBaHus».

3. IIpuxa3 MunucrepctBa obpazoBanusi 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 MpEEax OCBOCHHS 00pa3oBaTEIbHBIX
pOrpamMM CpeHEro MpopecCuoHaIbHOI0 00pa3oBaHus Ha 0a3e OCHOBHOTO
obmero  oOpa3zoBaHMsi ¢  ydeToM  TpeOoBaHmii  (enepabHBIX
roCyapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMoi npodeccuu
WM CTIEIIMAIIBHOCTU CPEIHETO MPOo(heCcCHOHATBLHOTO 00pa30BaHUS.

5. bammakoB M. . Marematuka: KH. JJis TpemojaBaTess: METOJI. MOCOOHe.
— 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 (MudopmanimoHHbie, 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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