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1. IOSICHUTEJIbHAS 3ATIMCKA

PabGouass mporpamma pa3paboTaHa Ha OCHOBE MPHUMEPHOW MPOrpamMMbl
oO1reoOpa3zoBaTenbHON yueOHOU qucuuIuinHbl «MaTtemaTuka: anrebpa U Haudasa
MaTeMaTUYECKOTO aHau3a; TEOMETPUSI» TUTSL po(hecCHOHATBHBIX
oOpa3oBaTeNbHBIX OpraHu3aluii, o100peHHoH HayuHO-METOINYEeCKUM COBETOM
[lentpa nmpodeccuonanbHoro odpazoBanusi O®I'AY «DUPO» u pexoMeHa0BaHA
JUIS pealM3allid OCHOBHOM MpodeccroHanbHOM 00pa3oBaTeNbHON MPOTPaMMbI
CIIO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHMs C MOJYUYEHUEM CPEIHErO OOIIETO

obpazoBanus (I[Ipotokon Ne 2 ot 26.03. 2015)

PabGouast mnporpamma oO0mieoOpa3oBaTeIbHON  Yy4eOHOM  JTMCIMIUIUHBI
«Maremarnka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHAINM3a; TEOMETPpHs» (manee
—  «Maremaruka»)  TNpegHa3Hauye€Ha Il M3yYEHUS ~ MaTEMaTUKH B
npodeccuoHanbHbIX 00pa3oBaTenbHbIX opranuzanusx CIIO, peanusyrommx
o0pa3zoBaTeIbHYI0 MporpaMMy cpeaHero oOiiero oOpa3oBaHUs B Mpejeiax
OCBOCHHMSI OCHOBHOM TMpodeccruoHanbHON o0pa3oBaTenbHO mporpammbl  CITO
(OIIOITI CIIO) Ha 0a3e OCHOBHOTO OOHIEro OOpa3oBaHUsI MPU TOATOTOBKE
KBATM(PUIUPOBAHHBIX pa00OUHX, CIIyKallHX.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero
o01iero o0pa3oBaHus, MPEABSIBISEMBIX K CTPYKTYpE, COACPKAHUIO U PE3YJIbTaTaM
OCBOCHMSI y4eOHOW IUCUUIUIMHBI «MaremaTuka», W B COOTBETCTBUU C
PexoMeHmanusiMu 1Mo OpraHu3aliy MOJIyYeHUs] CpeaHero oduiero oopa3oBaHus B
npeenax OCBOCHHSI 00pa30BaTENbHBIX MPOTPAMM CPETHETO MpOo(dhecCrnoHATBHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB W IMOJYYacMOM
npodeccun (mucbmo JlemapramMeHTa TOCYJAapCTBEHHOM TOMUTUKA B cdepe
MOATOTOBKHU pabouux, cioykamux kaapoB MunoopHayku Poccuu ot 17.03.2015 No
06-259).

Conepxanue mnporpamMmbl «MaTemMaTuka» HampaBlIeHO Ha JOCTHKCHUE

CHEAYIOIINX HeJIeH:



e obOecmedeHuss CHOPMUPOBAHHOCTH  TPEJCTABICHUH O  CONUAIBHBIX,
KYJBTYPHBIX U UCTOPUYCCKHUX (haKTOpPaX CTAHOBJICHUS MATEMATHUKH;

« oOecnieueHust CHOPMHPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO M
MaTEMaTHYECKOTO MBIIUICHHUS;

e obOeccrieueHUs: chOPMUPOBAHHOCTH YMEHUH MPUMEHSTH MOJYUYCHHBIC 3HAHMS
IIPH PEIICHUH Pa3IMIHBIX 3a/1a4;

e obOecniedueHust CHOPMHUPOBAHHOCTH TPEICTABICHUN O MaTEeMAaTHKE KaK YacTh
OOIIIEYESIOBEUECKOW  KYJIbTYPBl,  YHHUBEPCAIBHOM  sI3bIKE  HAYKH,

IMO3BOJIAIOIMICM OIMMCBIBATH M U3Y4YAaTh PCAJIBHBIC ITPOUCCCHI U ABJICHUA.

B nporpamMmy BKIIFOUEHO cojiepKaHKE, HallpaBJIieHHOE Ha (D OPMUPOBAHHE Y
CTYJICHTOB KOMIIETCHIIUN, HEOOXOAUMBIX Mg KadecTBeHHOro ocBoeHusi OIIOII
CIIO Ha 06a3e oCHOBHOIO OO0IIEro 00Opa3oBaHusl ¢ MOJYYEHUEM CPEIHEro OOIero
oOpa3oBaHHs — TIPOrpaMMbl IIOJATOTOBKHM KBAIM(PHUIIMPOBAHHBIX pPabOYMX,

CILyKallHX.



2. OBIIIASI XAPAKTEPUCTUKA YYEFHOU JUCIUILIVHBI
«MartemaTnka: ajredpa M Ha4ajIa MATEeMAaTHYECKOI0 AHAJIN3A;
reoMeTpus)

Marematuka  sBisieTcss  (QyHIaMEHTalIbHOM  00I11e00pa3oBaTEIbHON
JUCUUIUIMHOM CO  CJIOKUBIIMMCST YCTOWYMBBIM COJIEp)KaHUEM U OOIIMMU
TpeOOBAaHUSIMU K TIOJTOTOBKE 00YUaIOIIUXCSL.

B npodeccuonanbHblx 00pa3oBaTEIbHBIX OpraHU3alUSIX, PEATU3YIOIIUX
0o0pa3oBaTeNpbHYI0 MPOTpaMMy CpeIHero oOImero oOpa3oBaHHs B TMpeienax
ocoenust OIIOII CIIO Ha 6a3e OCHOBHOro 00IIET0 00pa3oBaHUs, H3yUYECHHE
MaTeMaTUKH MMEET CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT MNpoduis
npo¢eCCUOHAIBHOTO 00pa30BaHUsI.

ITpu ocBoenuu npodeccuit CIIO matemaTnka uzydaercss Ha 0a30BOM YPOBHE
®I'OC cpennero ob6mero o6OpasoBanus, npu ocBoeHun mnpodeccuit CIIO
TEXHUYECKOro mnpoduiis MaTeMaThka u3ydaeTcs Oojiee yIrIyOJIeHHO, Kak
npoduiabHas ydeOHas IUCHUIUIMHA, YYUTHIBAIOIIAs CHEIU(PUKY OCBaWBAEMBbIX
npodeccuil. ITO BhIpaXKaeTCs 4yepe3 coaeprKaHue oOydyeHHs], KOJIMYECTBO YaCOB,
BBIJIETIIEMBIX HA W3YYEHHE OTAEIbHBIX TEM IPOrpaMMbl, IIyOHMHY HUX OCBOEHUS
CTyA€HTaMM, dYepe3 O0O0beM U XapakTep MpPaKTUUECKUX 3aHATUH, BHJbI
BHEAYAUTOPHON CaMOCTOSATEIBLHOM padOThI CTYJEHTOB.

OO1ue 1enu U3yyeHus MaTeMaTUKU TPAJUIUOHHO PEaU3YyI0TCSA B YEThIPEX
HaIpaBJeHUs X — oOllee MpeAcTaBlIeHre 00 HAEIX W METOJax MaTeMaTHKH,
UHTEIJICKTYyaJIbHOE ~ pa3BUTHE, OBJAJEHUE HEOOXOAUMBIMU  KOHKPETHBIMHU
3HAHMSIMU U YMEHMSIMH, BOCIIUTATEIIHOE BO3JCHCTBHUE.

[Ipopunuzanus 1eneid MaTeMaTUYECKOTo OOpa3oBaHUs OTpa)kaeTcsl Ha
BBIOOpE MPUOPUTETOB B OpTraHU3AIMH yUeOHOU JAesSTeNhbHOCTU O0ydarommxcs. J{ms
TeXHUYEeCKOro mnpoduis npodeccuoHaIbHOrO 00pa3oBaHUsi BBIOOp 1ienel
CMelIaeTcsl B MparMaTUYecKOM HAIMpaBlICHUH, NMPEAYyCMATPUBAIOIIEM YCUJICHUE U
pacipeHue MPUKJIIATHOTO Xapakrepa U3YYEHUS MaTEeMaTHKH,
IIPEUMYIIECTBEHHON OpPUEHTALUU HA AJITOPUTMUYECKUN CTWIb I103HABATEIBHOU

JACATCIBbHOCTH.



N3ydyenne maTeMaTuku Kak Npo@uibHOM 00Ieo0pa3oBaTeabHON yueOHON
JTUCIUIUTAHBI, YIUTHIBAIOMIEH Crien(UKY OCBaMBAEMbBIX CTyIEHTaMH Mpodeccuii
CIIO, obecnieunBaeTcs:

— BBIOOPOM Pa3IUYHBIX MTOIX0I0B K BBEJCHUIO OCHOBHBIX TMOHSTHH;
— (popMHpoOBaHHEM CHUCTEMBI YUE€OHBIX 3aJlaHHi, oOecrieunBarOmMUX 3PHEKTUBHOE

OCYHICCTBJICHHC BBI6paHHBIX ICJICBLIX YCTAHOBOK;,

— o0OraileHueM CIeKTpa CTUIIeH yueOHON AESTENbHOCTH 3a CYET COIVIACOBAHMS C
BEIYIIUMH JICATCILHOCTHBIMH XapaKTEPUCTUKAMH BBIOPAaHHOU MPOQECCuu.

[IpodunbHas cocTaBisiomas OTpakaeTcsi B TPEOOBaHUSX K TMOJATOTOBKE
00yyYarommxcs B 4acTH:

— o0mieil cucTeMbl 3HAHUW: CcoJiepKaTelIbHbIe TMPUMEPHl  HCIIOJIb30BaAHUSA
MaTeMaTUYECKUX UJIed U METOJIOB B MPO(PEeCCHOHATBHOMN AeATEILHOCTH;

— YMEHHH: pa3nuyue B YpPOBHE TpPeOOBaHUM K CIOXHOCTH MPUMEHSIEMBIX
aJIrOPUTMOB;

— TPAKTUYECKOTO HCMOJIb30BAaHUS MNPUOOPETEHHBIX 3HAHUN U yYMEHUU:
WHUBUyAIbHOTO YYEOHOrO OIbITa B MOCTPOCHUM MaTEeMaTHYECKHX MOJIENEH,
BBITIOJTHEHUHU HUCCIIEIOBATEIILCKUX ITPOECKTOB.

Takum oOpa3om, peanuzainus COAEpKaHUs y4YEOHOW  JUCHUIUIMHBI
OpUEHTUPYET Ha MPUOPUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK yUeOHOM
paboThl, 3aBUCAIIUX OT MPoduiss MpoPecCUOHATLHOTO 00pa30BaHUs, MOJTYYCHUS
OMbITA WCIIOJb30BaHUS MAaTEMATHUKU B COJIEPKATEIbHBIX U TPOQPECcCHOHATBEHO
3HAUYMMBIX  CHUTyallUsgX TO0  CpaBHEHHIO C  (hopMaJbHO-YPOBHEBHIMU
pPEe3YIbTaTUBHBIMU XapaKTEPUCTUKAMH O0yUCHUSI.

Conepxanue ydeOHOM JHMCIMIUIMHBI pa3pabOTaHO B COOTBETCTBHH C
OCHOBHBIMU COJICPKATEIHHBIMH JTUHUSAMHA 00yUEHHUST MaTEMAaTHKE:

— anreOpanyeckas JIMHMS, BKJIIOYAION[ash CUCTEMATH3alMI0 CBEJIEHUM O 4uciax;
U3yYeHUE HOBBIX W O00OOINEHME paHEee H3yYCHHBIX orepanuii (BO3BEICHHUE B
CTEIEeHb, HW3BJIEYEHUE KOpHA, JorapudmupoBaHue, CHHYC, KOCHUHYC, TaHTEHC,
KOTaHT€HC W 0OOpaTHbIE K HUM); U3yUY€HUE HOBBIX BUOB YHUCIOBBIX BHIPAKCHUN U

(bOpMYJ'I; COBCPHICHCTBOBAHUC IIPAKTHYCCKHX HABBIKOB H BBIYKCJINTECILHOU



KyJIbTYpbl, pacIIUpEeHHEe W COBEPUICHCTBOBAHME alreOpanveckoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIE, M €ro MPUMEHEHHWE K PEIICHUIO
MaTEeMaTUYECKHUX U NPHUKIAJHbIX 33]a4;

— TEOpeTUKO-(QYHKIMOHAIbHAS JIMHUS, BKIIOYAIONIAs CHCTEMaTH3allui0 U
pacuIMpeHne CBeICHU 0 (QYHKIMIX, COBEPIICHCTBOBAaHUE TpadUueCKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMHM HJESIMHU M METOJIaMH MaTEMaTUYECKOTO aHajiu3a B
o0ObeMe, TMO3BOJIAIONIEM HCCIEA0BaTh dJIEMEHTapHble (GYHKUIUM U peuiaTh
IpoCTeiire TeoMeTpudecKkue, PU3nIeckue U Jpyrue MpuKiIaIHble 3a/1a4H;

— JIMHUS YPABHEHUM U HEPABEHCTB, OCHOBAHHAsl HA MOCTPOEHUU U MCCIIEI0BAHUU
MaTEeMaTUYeCKUX MOJIENeH, MepeceKaromascs ¢ aareopanyeckol U TeOpeTUKO-
(GYyHKUMOHAIBHOM JIMHUSAMHM W BKJIIOYAIOUIAs PAa3BUTUE U COBEPILICHCTBOBAHHE
TEXHUKU aJIreOpanyecKux nmpeoopa3oBaHUil /Uil pelieHus] YPaBHEHHM, HEPABEHCTB
u cucrteM; (GOpPMHPOBAHUE CIIOCOOHOCTHM CTPOUTH M HCCIAEAOBATh MPOCTEUIINE
MaTeMaTUYeCKHE MOJIENHU MPU PEUICHUH MPUKIAIHBIX 33/1a4, 3aa4 U3 CMEKHBIX U
CHEIUATBHBIX JUCIUIUINH;

— TreoMeTpuyecKass JIMHUS, BKJIIOYAIOWAs HarjasgHble MPEICTAaBICHUA O
MPOCTPAHCTBEHHBIX (UTYpax U U3yUyE€HUE X CBOMCTB, (OPMUPOBAHKE U PA3BUTHE
IPOCTPAHCTBEHHOT0 BOOOpaKEHMsI, pa3BUTHE CIIOCOO0OB T€OMETPUUYECKUX
U3MEPEHUM, KOOPAMHATHOTO U  BEKTOPHOTO  METOAOB  JUIsl  pEelIeHUs
MaTeMaTUYECKUX U TMPUKIAJIHBIX 3a/1a4;

- CTOXacTUYeCKas JIMHUSA, OCHOBaHHAsl Ha Pa3BUTUU KOMOMHATOPHBIX YMEHUM,
IIPEICTABICHUN 0 BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTX
OKPYXAarOIEro MUpa.

B TemarnueckoM miiaHe mporpamMMbl y4eOHBIM MaTepual mpejcTaBieH B Gopme
YepeAyIoUIerocsi  pa3BEpPTHIBAHUS ~ OCHOBHBIX  COAEPXKATENbHBIX  JIMHUU
(anireOpamyeckasi, TeOPETUKO-(DPYHKIIMOHATbHASI, YypaBHEHUA UM HEPABEHCTB,
reOMEeTpPUYECKasi, CTOXacTUYecKasi), YTO TMO3BOJSIET THOKO WCIOJIb30BaTh HX
pPacroyIoKeHUE U B3aUMOCBSI3b, COCTABJIATh paOouMii KaJeHJApHBIN IUIaH, TO-
pa3HoMy depenys ydeOHble TeMbl (TJaBbl ydyeOHUKa), YUHUTbIBas MTpO(uIb
npodeccuonanbHOT0 00pa3oBanus, crnenuduky ocBamBaeMoil mpodeccuu CIIO,

FJ'IY6I/IHy HU3Yy4YCHUA MaTCpualia, YypoOBCHb ITOATOTOBKU CTYACHTOB 110 MATCMATHKC.



N3yyenue oO6meoOpa3oBaTeIbHON yUeOHOW TUCIUIUIMHBI «MaTteMaThkay
3aBepIIaeTcs MOBEACHIEM UTOTOB B (JOpME dK3aMeHa B paMKax MPOMEKYTOYHON
aTTecTallMM CTYAEHTOB B Impouecce ocBoeHus ocHoBHOW OIIOII CIIO c
MOJTy4YE€HUEM CPEHETO 001Iero oopa3oBaHusl.

B pazmene mporpammbel «CopaepxkaHue ydeOHOW IUCIUIUIMHBD) KYypCHBOM
BBIJICIICH MaTepuas, KOTOPBIA NP M3yYCHHH MATEMATHKH M Kak 0a30BOW, W Kak

nporiIbHON yueOHOM NUCIUIUIMHBI KOHTPOIIO HE TOJIJICKHUT.



3.MECTO YYEBHOH JUCIUIIJINHBI B YYEFHOM IIJTAHE

VYyebnas nucuuminHa «Marematuka: aiaredpa U Hayajia MaTeMaTUYecKOro
aHaIKM3a; TEOMETPHUS» SBIISCTCA YICOHBIM MPEAMETOM 00s3aTEIHLHON MPEIMETHOM
obnactu «Maremaruka u uHpopmatukay OI'OC cpeanero odiiero oopazoBaHusl.

B npodeccronanbHbIX 00pa3oBaTENbHBIX OpraHU3AIMIX, PeaTUIYIOUIUX
00pa3oBaTeNpbHYI0 MPOTpaMMy CpelHero ooOiero oOpa3oBaHHs B TMpesenax
ocoenust OIIOII CIIO nHa 6a3e OCHOBHOro oOmiero ooOpasoBaHus, ydeOHas
TUCIUIUINHA «MateMaTtrkay u3ydaercs B o0meo0pa3oBaTeIbHOM ITUKIIE YIeOHOTO
mwiana OIIOIT CIIO na 6a3e OCHOBHOrO 00IIEro OOpa3oBaHUsl C IMOJTYyYECHUEM
CpeaHero oo1ero oopa3oBaHusl.

B yueOHOM mane ydeOHasi mucruiuimHa «MaTeMaThkay BXOJIWUT B COCTaB
oOuux 001e00pa3oBaTeNbHbIX  yU4E€OHBIX JUCHUIUIAH, (POPMUPYEMBIX U3
oOsi3atenbHbIX TpeaMeTHbIX obnacteir I'OC cpegnero obuiero oopasoBaHus, s

npodeccun CITO Texuudeckoro npoduiist npodeccuoHaaIbHOTO 00pa30BaHMUS.
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4. PE3YJBTATHI OCBOEHHUSA YUYEFHON JUCIIUTIIAHBI

OcBoenue  coxepkaHusi  yuyeOHOM  nucuUIUIMHBI  «MareMatuka
oOecrieuynBaeT JOCTIKCHUE CTYICHTAMHU CIICAYIOIINX pe3yibmamos.
JAUYHOCHHbBIX:
. c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM O MaTeMaTHKE KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEACTBE MOJICTUPOBAHMS SIBICHUN M TIPOIECCOB, 00 HACIX U
METO/IaX MaTEMaTHKH;
. MOHMMAaHUE  3HAYMMOCTH  MATEMaTUKU Ui  HAyYHO-TEXHUYECKOIO
nporpecca, CGHOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTWKe Kak K YacTu
OOIIIEYeIOBEYECKOM  KYJbTYpbl uepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTE€MAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX HJICH;
. pPa3BUTHE JIOTUYECKOTO MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHUS,
AITOPUTMUYECKOUN KYJIbTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOAMMOM
JU1st Oyayiend mpodecCuoHaaIbHON EeATeIbHOCTH, JJISl TPOJIODKEHUST 00pa3oBaHus
U caMo0Opa30BaHus;
. OBJIaJICHUE MATEMAaTUUYECKUMU 3HAHUSIMU U YMEHHUSIMU, HEOOXOAUMBIMHU B
MOBCEIHEBHOM JKU3HU, JIJI1 OCBOEHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX AUCUUILINH
U JUCHUIUIMH TpodeCCUOHATBHOTO 1HMKIIA, MJIs TIOJydeHHus 0Opa3oBaHHsS B
o0JacTsx, He TpeOYyroIUX yriyOJeHHOW MaTeMaTUYeCKOW MOITOTOBKH;
. TOTOBHOCTh M CIHOCOOHOCTH K  00pa3oBaHWIO, B TOM  YHUCJE
caM0OOOpa30BaHMI0, HA MPOTSIKEHUM BCEHW JKU3HMU, CO3HATEIbHOE OTHOIIECHUE K
HEIMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO YCIHENTHOW MPOPECCHOHAIBHOW U
OOIIECTBEHHOMH JIESATEILHOCTH;
. TOTOBHOCTh U CIIOCOOHOCTh K  CaMOCTOSITEJIbBHOM, TBOPYECKOM W
OTBETCTBEHHOM €SI TENHHOCTH;
. TOTOBHOCTh K KOJIJIEKTMBHON pabOTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTeIbHOM,  OOIIECTBEHHO  TOJIE3HOH,  y4eOHO-HCCIIEI0BATEIbCKOM,
MPOEKTHOMW U JPYTUX BUJIaX AESATEIbHOCTH;
. OTHOIIIEHHUE K MPO(HECCUOHATBHOM NESITEIHLHOCTH KaK BO3MOXHOCTH y4aCTHS
B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIMOHATHHBIX

po0iem;
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Memanpet)memu blIX.

YMEHHE CAMOCTOSITENILHO ONPENEIATh LENN IEATENbHOCTH U COCTABIIATH IIIaHbI
JIESITEIbHOCTH;,  CaMOCTOSITEIBHO ~ OCYIIECTBIISITh,  KOHTPOJHUPOBATH U
KOPPEKTHUPOBATh JEATEIbHOCTh; HCIOIb30BaTh BCE BO3MOXKHBIE PECypCHI IS
JOCTUKEHUSI TIOCTaBICHHBIX LEJNe W peanu3aluu IUIAaHOB JIE€ATEIbHOCTH;
BBIOMpATh YCIEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYAIIHSIX;

YMEHHME MPOAYKTUBHO OOIIaTbCsl M  B3aMMOJAEWCTBOBAaTH B  Ipoliecce
COBMECTHON JI€ATEIbHOCTH, YYUTBIBATh MO3ULUU JAPYTUX YYaCTHHUKOB
NesTeNbHOCTH, 3G (EKTUBHO pa3peniatbh KOH(MIUKTHI, BIAJCHHE HaBbIKAMU
NO3HABATEJIbHOM, y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM JEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHus MpoOsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIFHOMY  TIOMCKY METOJOB pEIIeHUs TMPAaKTHUYECKUX  3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

TOTOBHOCTh W CIIOCOOHOCTh K  CaMOCTOSITENIbHOM — MH(POPMAIMOHHO-
MO3HABATEIIbHON  JCSITENbHOCTH, BKJIIOYAas YMEHHE OpPHUEHTHUPOBATHCA B
pa3IMYHBIX ~ HMCTOYHUKAX  MHPOpPMAIMM, KPUTUYECKHM  OLEHUBATh U
UHTEPIIPETUPOBATH HH(DOPMALINIO, TTOTydaeMyI0 U3 PA3IMYHBIX HCTOYHUKOB;
BJIQJICHUE SI3BIKOBBIMHU CPEICTBAMU — YMEHHUE SICHO, JIOTMYHO M TOYHO HM3JaraTh
CBOIO TOUKY 3pEHUS, UCIOIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

BJaJICHNE  HaBbIKAMM  [O3HABATEJbHOM  peduieKCMM  KaKk  OCO3HaHUS
COBEpIIAEMBIX JEHCTBHUI M MBICIUTENBHBIX MPOLECCOB, WX PE3yJIbTaTOB U
OCHOBaHUI, TpaHMI] CBOETO 3HAHMSI M HE3HAHUS, HOBBIX IO3HABATEIbHBIX 3a]a4
U CPEACTB UX JOCTH)KECHMS, LEICYCTPEMJICHHOCTh B IMOMCKaX U TNPUHSATHU
peleHnid, cooOpasuTeIbHOCTh U MHTYHUIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX

MIPE/ICTABIICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPACOTY U TAPMOHHUIO MHPA;

npeoMemHbIX:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNH O MaTeMaTHKe KaK YacTH MHUPOBOU

KYJBTYPBI U O MCCTC MATCMATHUKH B COBpeMeHHOﬁ OuUBUIKX3allNH, O crocobax

ONMCAHMS HA MAaTEMATHUYCCKOM SI3BIKE SIBJICHUM pPCaIbHOI0O MHpa,

c(hOpMHUPOBAHHOCTh IPEACTABICHUM O MAaTEeMaTUKEUYECKHUX IMOHATHAX KakK O

BaOXXHEMIIIMX MaTeMaTHUYECKHUX MOJCJIAX, ITO3BOJIAIOIIHUX OIIMCBIBATL M HU3YydaTb
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pa3Hble MPOLECCHl M SBICHHs; NOHUMAHHWE BO3MOXHOCTH aKCHOMATHUYECKOIO
IIOCTPOEHUS MATEMAaTUYECKUX TEOPUL;

. BJIAJICHUE METOJAMH JOKAa3aTEJIbCTB M AJITOPUTMOB PELICHUS, YMEHUE HMX
IIPUMEHATH, IPOBOJAUTH JOKAa3aTEIbHbIE PACCYKICHUS B XO/I€ PEUICHUS 3a/1a4;

. BJIQJCHUE CTaHAAPTHBIMU NpUEMAMU  PEIICHHWS  PALMOHAIBHBIX U
VppaLMOHAIbHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPAaBEHCTB, UX CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B
TOM YHUCJE JUIsl TOMCKA IMYTH PELICHHs] M WUIIOCTPAUWU PEUICHUs YPAaBHEHUM U
HEPAaBEHCTB;

. c(OpPMHUPOBAHHOCTb IIPEICTaBICHUN 00 OCHOBHBIX MOHATHUAX
MaTeMaTHYECKOTO aHAJIN3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BaTh
HoBeleHUE (YHKIMM, HCIOJB30BaHUE MOJYYCHHBIX 3HAHWM Ui OMMCAHUA U
aHaJIM3a peAIbHBIX 3aBUCUMOCTEN;

. BJIAJICHNE OCHOBHBIMH IOHATHSAMHU O IUIOCKMX H IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (pUrypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTh YMEHUS
pacrio3HaBaTh Ha YEpPTEkKaX, MOJECIAX U B PEAIBHOM MHPE TIE€OMETPUYECKHE
¢Gurypsl; IpUMEHEHNE N3YYEHHBIX CBOMCTB T€OMETPUUYECKUX QPUTYp U HOpMyIT IS
peleHns reoOMeTpUYECKUX 3a1ad M 3aJ1a4 C IPAKTUYECKUM COJEPKAHUEM;

. c(OpPMHUPOBAHHOCTH MPEACTABICHUI O MpOLEccax W SBICHUSX, UMEIOIINX
BEPOSITHOCTHBI XapakTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM
MUpe, 00 OCHOBHBIX MOHATHUSIX 3JEMEHTAPHOW TEOPUU BEPOSTHOCTEH; yMEHUI
HaxXoOAWTh M OIICHMBAaThb BEPOATHOCTH HACTYIUIEHHS COOBITUH B MPOCTEHIINX
IIPAKTUYECKUX CUTYALUIX U OCHOBHBIC XapaKTEPUCTUKHU CIIy4YalHBbIX BEJIIMYNH;

. BJIAJICHUE HAaBBIKAMH MCIIOJB30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpamMm
IIPU PEILICHUU 3a1a4.

B wactu peamuzamuu tpedoBanuit dI'OC CIIO ocBoeHue yueOHOM
JUCLUUIUIMHBI HAMPABICHO HA Pa3BUTHUE CIEAYIOMIMUX OOIIMX KOMIETEeHIMA:

OK 1. IloHuMaTe CyIIHOCTh M COLMAJIBHYIO 3HAYUMOCTh OyAyuIei
npodeccun, MposIBIATH K HE YCTOMYMBBINA HHTEPEC.

OK2. OpranuzoBbIBaTh COOCTBEHHYIO NEATEIBHOCTh, MUCXOJS W3 LETU U
CIIOCOOOB €€ IOCTHKCHHUS, OTIPEACIICHHBIX PYKOBOJIUTEIICM.
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OK 3. AHanu3upoBaTh pabOuyyl0 CHUTYallUl0, OCYIIECTBIISATH TEKYIIHH U
UTOTOBBIA KOHTPOJb, OLEHKY M KOPPEKLHI0O COOCTBEHHOW IESTENbHOCTH, HECTU
OTBETCTBEHHOCTb 32 PE3YJIbTAaThl CBOEH pabOTHI.

OK 4. OcymiectBuarh nouck HHDOpManuu, HEOOXOAUMOW IS
3¢ (HEeKTUBHOTO BBIMOIHEHUS MPO(PECCHOHATBHBIX 3a/1ad.

OK 5. Wcnonp3oBaTh HHOOPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJOTUN B
poecCUOHaNBbHOM eI TeIbHOCTH.

OK 6. Paborate B koMmanjae, 3(pdEKTHBHO OOIIATHCS C KOJIJIEraMu,
PYKOBOJICTBOM, KJIMEHTAMH.

5. COJEP)XAHME YYEFHOM JJUCIUIIJINHBI
BBenenue
Martematuka B Hayke, TEXHUKE, YKOHOMUKE, WH(OOPMAIMOHHBIX TEXHOJOTUSX U
MPAaKTUYECKOM JeATeNIbHOCTH. Llenu W 3amaum u3ydeHus MaTeMaTHKU IpU
ocBoenuu npodeccuit CI10
AJITEBPA
Pa3BuTHe NOHATHS O YHCITE
enbie u panuoHanbHble uucna. JleWicTBUTenbHbIe uucHa. [lpubnusicennvie
evluucaenus. Komnaexcunvle uucna.
Kopuu, crenenu u 1orapupmsi
Kopuu u crenenu. KopHu HaTypainbHON CTENEHHM M3 YHMCIIAa U UX CBOMCTBA.
CreneHn ¢ panuMOHAJIBHBIMU IIOKa3aTeJsIMM, HMX cBoicTBa. CremeHu C
NEUCTBUTENBLHBIMU nOKazaTenaMu. Ceoticmea cmenenu ¢ OelucmeumelbHbiM
noxkasameinem.
Jlorapudm. Jlorapudbm uncna. OcHOBHOE JOrapuMHUUECKOE TOMKIECTBO.
Hecsatuunbie U HaTypaibHble Jorapudmbl. [IpaBuna aeiicTBuil ¢ jorapudpmMamu.
IIepexo1 K HOBOMY OCHOBAHHIO.
[IpeoOpa3zoBanue anreOpanveckux BolpaxeHui. IIpeoOpazoBaHue palMoOHaIbHBIX,
UPPALMOHATIBHBIX CTENEHHBIX, TOKA3aTEeNIbHBIX U JJOTapu(MHUUECKUX BBIPAKECHUH.
IIpakTHyeckue 3aHATHUA:
Apudmernueckue JAEMCTBUS HAJ YHMCIAMH, HAXOXKIEHUE MPHUOIMKEHHBIX
3HAUYEHUWA BEJIMYMH MW  [OrPELIHOCTEM  BbIYMCICHUNA  (a0CONIOTHOM U
OTHOCHUTEJIBHOM ), CPAaBHEHUE YUCIIOBBIX BHIPAKEHUH.
Brruncnenue u cpaBHEHME KOpHEN. BrINONIHEHHE pacyeTOB ¢ paauKaIaMHu.
PemieHne wuppauvoHaIbHBIX ypaBHEHUU. HaxokneHue 3HA4YEHUW CTENEeHEU C
panMoHanbHbIMU  mokazaTensiMu. CpaBHeHue creneHeil. IIpeoOpaszoBanus
BBIPAKECHUH, COJAEPKAILNX CTENCHH. PellieHne moka3aTenbHbIX YPABHEHUN.
Pemenne npukitaHbIxX 3a1a4.
Haxoxxnenue 3HaueHuii morapudma 1mno mpous3BOJIBHOMY OCHOBaHMIO. [lepexon ot
OJTHOTO OCHOBaHMS K JIpyroMy. BrpluucieHue u cpaBHEHHE JOTrapupMOB.
JlorapudgmupoBaHue 1 MOTCHIIUPOBAHNE BHIPAXKEHUM.
[TpubnuKeHHbIE BBIYMCICHUS U PEIICHUS TPUKIIAIHBIX 3a]1a4.
Pemenue norapugmuieckux ypaBHeHUN
OCHOBbBbI TPUTOHOMETPHU
OcHoBHble nouaTus Pannannas mepa yrnma. BpamarensHoe nsukenue. CUHYC,
KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIa.
OCHOBHBIC TPUTOHOMETPUYECKHE TOXKIECTBA.
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@opmynbl npusBeneHus. dopmynsl cnoxeHus. Popmyinbl ynBoeHuss DPopmynvi
NOJIOBUHHO20 Y2/a.

IIpeoOpa3oBanusi MPOCTEHIIMX TPUTOHOMETPHUYECKHUX BbIPAKEHUIH.
[IpeoOpa3oBanrne CyMMBbI TPUTOHOMETPUUYECKUX (DPYHKUMNA B TNPOU3BEIACHHE U
IPOU3BENIEHUSI B CYMMY. BbwipasiceHue mpucoHomMempuyeckux @yHKyui uepes
MAH2EHC NOJIOBUHHO20 APSYMEHMmA.

Tpuronomerpu4yeckne ypaBHeHHsI U HePAGEHCMEd.

[Ipocrerimme TPUTOHOMETPUYECKHUE YpaBHEHUS. IIpocmetiwiue
MpuUcoHOMempuyecKue HepageHcmad.

OOpatHble TpUuroHoMeTpudeckue GyHKIMU. ApKCUHYC, apKKOCUHYC, apKTaHT€HC.
IIpakTH4eckue 3aHATHS:

PannanHbiil METOL U3MEPEHHUS YIJIOB BpAlIEHUS U CBSA3b C TPalyCHOM MEpO.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXIECTBA, (POPMYJbl CIOXKEHHUS, YIBOCHUS,
npeoOpa3oBaHWe CYMMBbl TPUTOHOMETPUUYECKUX (YHKIUH B MPOU3BEACHUE,
npeoOpa3oBaHUE MPOU3BEICHUS TPUTOHOMETPUYECKUX (DYHKIMIA B CyMMy
[IpocTenmme TPUroHOMETPUIECKNE YPABHEHHS U HEPABEHCTBA.

OOpatHbIe TPUTOHOMETPUYECKUE (DYHKIIMU: APKCUHYC, AaDKKOCHHYC, apKTAaHT€HC.
®YHKIMU, UX CBOMCTBA U TPAOUKHU

@®ynkuuu. O0nacTh ONpeAeNieHUsT U MHOXXECTBO 3HA4YeHHM; rpaduk (QyHKIUH,
noctpoeHue rpadpukoB (yHKIUHN, 33JaHHBIX Pa3IMYHBIMU CIIOCOOaMH.

CBoiictBa (pyHKIMM: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYECHHOCTD,
nepuoAnYHOCTh. [IpomMexxyTku Bo3pacTaHuss M yObIBaHMs, HauOosbliee U
HauMEHbIlIee 3HAYEHMs, TOUYKH HKcTpemyma. ['paduueckas wuHTEpnperauus.
[Tpumepsl (PYHKIIMOHANIBHBIX 3aBUCUMOCTEN B PEAJBHBIX MpPOLECCax U SIBICHUSIX.
Apudmernueckue oneparuu Hajx GyHKIuIMHU. CinoxHas GyHKIUS (KOMIO3UIINA).
Ilonsamue o nenpepuvienocmu QhyHKyuu.

Ooparuble pynkuun. Obnacms onpeodeiieHus u 001ACMb 3HAYEHUU 0OpamHoU
¢dyukyuu. I pagpux obpamnoti pynkyuu.

CreneHHble, moka3zaTejbHble, JorapupmMuyeckue W TPHUTOHOMETPUYECKHE
¢pysukuuu. O0paTHbIe TPUTOHOMETPUYECKUE PYHKIUM.

Omnpenenenus QPyHKIMM, UX CBOWCTBA U TpaUKH.

[IpeobpazoBanus rpadukoB. [lapanienbHbI TEpEeHOC, CUMMETPUST OTHOCUTEIBHO
OCel KOOpAMHAT W CHMMETpPHsS OTHOCUTENIBHO Hadaja KOOPAHMHAT, CUMMETPHS
OTHOCHUTEJBHO MPSIMOM Y = X, pacTsy)KEHHE U CXKATUE BAOJb OCEH KOOPAMHAT.
IIpakTUyeckue 3aHATHSA:

[Ipumepsl 3aBUCHMOCTEH MEXKIAy NEPEMEHHBIMA B pPEAJIbHBIX IpoLEcCax U3
cMeXHbIX quctumiuH. Onpenenenue ¢ynkuuil. [loctpoenne u yteHue rpaguxos
bynkuumii. HWccnenoBanme ¢GyHkuun. CBOWCTBA JWUHEHHOW, KBaapaTHYHOM,
KYCOYHO-JIMHEHHOW u JpoOHO — JuHeWHoW ¢yHkumit. HemnpepsiBHbIE U
nepuoanyeckue Gynkiuu. CBoiicTBa U rpaduKu CHUHYCa, KOCMHYyCa, TAHT€HCA U
koTaHreHca. O6parubie GyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢bynkuuu. IlpeoOpazoBanusi rpaduka ¢GyHKUMH. ['apMOHHMUYECKHE KOJIeOaHUS.
[Tpuknagueie 3aga4mn.

[TokazaTtenbHble, JOrapudMHUUECKUE, TPUTOHOMETPUUECKHE  YpaBHEHUS U

HepaseHcmea.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
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IocaenoBaTeabHOoCcTH. CIIOCOOBI 3a/1aHUS M CBOWCTBA YHCIOBBIX
IIOCJIEA0BATEILHOCTEN. Ilonamue 0 npeodene nocne008amenbHOCmu.
Cywecmeosanue npeoera MOHOMOHHOU OCPAHUYEHHOU NOC1e008amMeIbHOCHU.
CymMupoBaHue noclieJoBaTeNbHOCTEW. beckoHEeUHO yObIBaroIas reoMeTpuiecKas
IIPOTPECCHS U €€ CyMMa.

IIpousBoanas. Ilonstue o mpou3BOAHOW GYHKIMH, €€ TEOMETPUYECKUH U
bu3nueckuil cMpIci. YpaBHEHUE KacaTeabHoU K rpaduky pynkiuu. [IpousBoaHbie
CyMMBbI, pPa3HOCTH, TMPOU3BEIACHHUS, YaCTHOro. I[Ipou3BOIHBIE OCHOBHBIX
aJieMEeHTapHbIX QyHKIUH. [IpMeHeHne Tporu3BOIHON K UCCIEIOBAHUIO (DYHKITUI
U ToCTpoeHuto TpadukoB. [Ipouzsoonvie obpamHol QYyHKYUU U KOMHOZUYUU
dyuryuu.

[IpuMepbl UCITOIB30BAHUS TPOU3BOIHOM ISl HAXO0KICHUS HAWTYUIIEro pelIeHUs
B MIPUKJIAHBIX 33a4axX. Bropas npousBoaHasi, €€ reoMeTpuyecKkuii u pusndeckui
cmbici. HaxoxaeHne ckopocTu s mpoliecca, 3aJaHHoro (opmysoi u rpadukom.
IlepBooOpa3Hass u wuHTerpaj. l[IpuMeHeHuEe ONpPEAEIEHHOr0 HWHTErpana s
HAXOXJCHUS IUIOIAAA KPUBOJHMHEHHOW Tpaneuun. Popmyna HeroToHa-
Jleitonuna. Ilpumepsl npruMeHEeHHs] HHTErpaia B PU3UKE U T€OMETPHH.
IIpakTHyeckue 3aHATHUA:

YucnoBasg NOCIENOBATENbHOCTh, CIOCOOBI €€ 3aJaHMsl, BBIYKMCICHHUS YJICHOB
nocnenoBarenbHocTU. [lpenen mnocnenoBarenbHOCTU. beckoHeyHO yObIBaroias
reOMETPUYECKAst IIPOrPECCUSL.

IIponsBoaHast, MEXaHUYECKUN U T€OMETPUUECKUNA CMBICII IIPOU3BOIHOM.
VYpaBHeHue kacarteabHOW B oOmiem  Buzae. IlpaBuma u  popmyssl
mupdepeHuupoBaHysi, TaOMUIa MPOU3BOJHBIX  BJIEMEHTAPHBIX  (PYHKIIMH.
HccnenoBanue QyHKIMU ¢ MOMOUIbIO TPOoM3BOgHON. Haxoxnenne HanbomblIero,
HAaUMEHBIIIET0 3HAYEHUS U SKCTPEMANIbHBIX 3HAUYEHUHN (PYHKIIHH.

WNurterpana u mnepBooOpa3Hasd. Teopema Hpbrorona-JleiiOnuna. IIpumenenue
MHTErpaja K BBIYUCICHUIO (U3HUECKUX BEJIMYUH U IUIOMIA/IEH.

YPABHEHUSA U HEPABEHCTBA

YpaBHeHMsT W CHCTeMbl YypaBHeHMH. PannoHanbHBIE, WpPpALMOHAIBHEIE,
MTOKA3aTEJIbHBIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.

PaBHOCMIBHOCTE ypaBHEHM, HEPABEHCTB, CUCTEM.

OCHOBHBIE MPUEMBI UX PEIICHUs (pa3oKEHUE HAa MHOXHTENHU, BBEIEHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, TPAPUIECKUN METO).

HepaBencrBa.  PanuoHanbHBIE,  UppAlMOHAJIBHBIE,  IIOKa3aTEJIbHbIE U
mpuconomempuyeckue  HepaBeHCTBA. (OCHOBHBIE TNPHUEMBl UX  PELICHUS.
HUcnonb3oBanue cBOMCTB U rpa@uKoOB (PyHKIUI NIPH PelieCHMH YPABHECHUN U
HepaBeHCTB. Meroa uHTepBaioB. M300paxkeHne Ha KOOPAWHATHOM IJIOCKOCTH
MHOKECTBA DPEIICHUN YPABHEHWM W HEPABEHCTB C JBYMS IIEPEMEHHBIMH U HX
CUCTEM.

Ipuxknaagubie 3aga4u. [IpuMeHeHME MaTEMAaTHUYECKMX METOJOB ISl PELICHUS
COJlepKaTeNIbHbIX  3aJad M3 pa3Iu4HbIX oOJacTell HayKd W [PaKTHUKHU.
HNHTtepnperanus pe3ynbraTa, y4eT PeaabHbIX OTPAHUYEHU .

IIpakTHYyeckue 3aHATHA:

Kopnu ypaBnenuii. PaBHOCWIbHOCTD ypaBHeHui. [IpeoOpa3zoBaHue ypaBHEHUH.
OcCHOBHbIE TpPHUEMBI pEUICHUS YypaBHEHUW. PemeHue cucteM YypaBHEHUH.
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Hcnonp3oBanue CBOMCTB M TpaduKOB (PyHKUMHA 11 pELICHUS ypaBHEHUH U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKAM TEOPHUSI BEPOSITHOCTEMN
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHBIE TOHSATHS KOMOWHATOPUKU. 3aJaud Ha MOJACYET YHUCIa Pa3MEIICHUH,
NIEPECTAHOBOK, coueTaHuil. Pemienre 3a1a4 Ha nepedoOp BapHaAHTOB.

®opmyna Ounoma Hprotona. CBolicTBa OWHOMHUHAJIBHBIX KOI(PPUIIMEHTOB.
Tpeyronbauk [Tackans.

DJIEeMEHTbI TEOPUH BEPOSAITHOCTEH

CoObITHE, BEPOATHOCTH COOBITHS, CIOXKEHUE M YMHOXXEHHUE BEPOATHOCTEH.
llonuamue o nesasucumocmu cobvimui. Juckpemnas ciy4yaunas 6eiuyuHd, 3aKOH
ee pacnpeoenenus. Yucnosvie xapaxmepucmuku OUCKDEMHOU  CHYYAUHOU
senuyunsl. Ilonsamue o 3akone OONbUIUX YUCEI.

DJIeMEeHThI MaTeMATHYeCKON CTATUCTUKHU

[IpencraBnenre naHHbIX (TaONMIBI, JAUArpaMMmsbl, TrpaduKH), ceHepanbHas
COBOKYNHOCMb, 6blOOpKA, cpedHee apupmemuyeckoe, meduana. Illowamue o
3a0ayax Mamemamuieckou Cmamucmuku.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 6eposimHOCHHbIX MEMOO08.
IIpakTH4eckue 3aHATHSA:

HcTtopust pa3BUTUS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKU U HUX
poJib B pa3NMYHBIX cQepax UeIoBeUeCKOM KusHedesTenpHocTU. [IpaBuna
KOMOMHAaTOpukH. PemeHne xkoMOMHATOpHBIX 3afad. Pa3MemeHus, codyeTtaHus U
nepectadoBku. buaoM HerotoHa n TpeyronbHuk Ilackans. [Tpuknaaasie 3a1auu.
Kiaccnueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOSTHOCTEHM, Teopema O
CyMM€ BeposiTHOCTe. Brluucnenue BeposTHocTel. IlpuknagHele 3amaym.
[IpencraBnenne ynuciaoBbIX JaHHbIX. [IpuKIIagHbIe 3a0a4H.

I'EOMETPUA

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

B3anmHoe pacnonokeHue AByX MNpsMBIX B IpocTpaHcTBe. [lapauensHOCTB
npsMor M Iockoctd. llapamnensHocTh mockocTed. IllepnenaukynsspHOCTH
NpSAMOM M TUIOCKOCTU. [leprneHnuKynsp W HAaKJIOHHAsA. YTOJI MEXAy NpsSMOU M
TIJIOCKOCTBIO. JIByrpaHHbII YTOJL Yron MEXKITY TTOCKOCTSIMU.
[lepneHANKYIISAPHOCTD ABYX IJIOCKOCTEH.

['eomeTpruyeckue mnpeoOpa3oBaHusl MPOCTPAHCTBA: NapauieIbHBIA IEpPEHoC,
CUMMETPHS OTHOCUTENBHO INIOCKOCTH.

[TapannensHoe  MpoekTHUpoOBaHUE.  [liowadb  OpmocoOHANLHOU — NPOEKYUU.
N300paxeHne npocTpaHCTBEHHBIX (Uryp.

MHoOrorpaHHuKH

Bepmmnbl, peOpa, rpaHu MHOrorpaHHuka. Paseepmxa. Mmuozocpannvie yenol.
Buinyxnvie mnozoepannuxu. Teopema Jiinepa.

ITpusma. Ilpsmass u naxnonnas tipusma. IlpaBuibHas npusma. [lapauienenunesn.
Ky6. Ilupamuna. [IpaBunbsHas nupamuga. Y ceueHHas nupamuaa. Terpasap.
CummeTtpuu B KyOe, B mapajuieienunesie, B Ipu3Me 1 MUpaMu/Ie.

Ceuenus ky0a, NpU3Mbl U TUPAMU/IBI.

[IpeacraBnenre O TMpaBUIIBHBIX MHOTOTpaHHUKAx (TeTpasap, KyO, OKTa’p,
JOJEKa’P U UKOCadP).
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Tesa U IOBEPXHOCTH BpaLLlCHUS

[Mumuaap wu  KoHyc. YceueHHBbIH KoHyc. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpa3zyromias, pa3Beprka. OceBble CEUEHUS U  CEUCHHUs
IapajulesIbHbIE OCHOBAHUIO.

Map u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3mepeHns: B reoMeTpuu

O6bem u ero uzmepenue. MarerpansHas popmysna oobema.

dopMmyibl 00beMa Kyda, IPSIMOYTOJIBLHOTO MapajuieNenunesa, Ipu3Mbl, IIUIHHIPA.
®opMmynbl 00beMa nHpamMuyia M KoHyca. Dopmyinbl IIIOMAaM MOBEPXHOCTEH
HUIMHApPA U KoHyca. DopMysiel 00beMa 1mapa 1 miomaau chepsl.

[Tompo6ue Ten. OTHOIIECHMS TIIONIA/IeH TOBEPXHOCTENW U 00bEMOB MOAOOHBIX TE.
KoopanHaTsl 1 BEKTOPBI

[IpsimoyrosibHast (ekapToBa) cuUcTeMa KOOpAMHAT B mpocTpaHcTtBe. Dopmyna
paccTOSHUS MEX]Ty IBYMsI TOUKaMU. Y paBHEHUS CHEPBI, NI0CKOCHU U NPAMOU.
Bekropel. Monyns Bekropa. PaBeHCTBO BekTOpoB. CIIOXKEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpAa Ha 4uCio0. Pa3iokeHne BEKTOpa MO HANpPaBICHUSM. YTOI
MEXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ocb. KoopamHarsl BeKTOpa.
CkansipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonb30BaHWEe KOOPAMHAT M BEKTOPOB NPU PEHICHHWM MATEMAaTHYECKUX H
MPUKJIAJHBIX 3a/1a4.

IIpakTUyeckue 3aHATHS:

[Ipu3HaKy B3aMMHOTO PACTIOJIOKEHUS NPSAMBIX. YTOJ MEXAY NpsAMbIMU. B3auMHoe
pacloJIO)KEHUE NPSAMBIX M IUIOCKOCTEW. llepneHaukynsp YW HAkJIOHHAs K
IUIOCKOCTU. YTOJI MEXAy IpsAIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PACIOJIOKEHUU MPAMOM U IIIOCKOCTU. TeopeMa 0 TpeX MepHEeHAUKYIIsIpax.
[Ipu3Haky 1 CBOMCTBA MAPAIUICIBHBIX U NEPIICHIUKYISPHBIX ITIOCKOCTEH.
PaccTostHue OT TOYKM [0 IUIOCKOCTH, OT MPSAMOW 10 IUIOCKOCTH, PACCTOSTHUE
MEXAY  IUIOCKOCTSIMH,  MEXJYy  CKPEUIMBAIONIMMH  TPSAMBIMH,  MEXIY
MPOU3BOJILHBIMU (PUTYpaMH B IPOCTPAHCTRBE.

[lapamnenbHOoe NPOEKTHPOBAHME U €ro CBOMCTBAa. Teopema o niowaou
OPMO2OHANLHOU ~ NPOEeKYUU  MHO20)20JbHUKA.  B3auMHOE  pacmHoJIOkKEHUE
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BUABI MHOTOTpaHHUKOB. KX wu3o0paxkenus. CeueHus, pa3BEPTKU
MHOTOTpaHHHUKOB. [liomaae moBepXHOCTU. Buasl cMMMeETpuil B IMPOCTPAHCTBE.
CumMeTpusi Tea BpallleHUST W MHOTOTPAHHUKOB. BbluucieHue miomaaed u
o0veMoB. Bekropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cucTemMa KOOpJIWHAT B
IIPOCTPAHCTBE.

YpaBHeHUE OKpPYXHOCTH, Cdepbl, IMIOCKOCTH. PaccTosHue MeXIy TOYKaAMHU.
JelicTBusi ¢ BEKTOpaMu, 3aJaHHbIMH KoopAuHaTaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NMPSIMOU U IUIOCKOCTH. VICIIOIb30BaHNE BEKTOPOB
IIPU JOKA3aTENBCTBE TEOPEM CTEPEOMETPHH.

Jns BHEayauUTOpPHBIX 3aHATUA CTYJIEHTaM, HapsAy C pEUICeHHWEM 3adad M
BBITOJIHEHUS MPAKTUYECKUX 3aJaHUH, MOYKHO MPEIJIOKUATH TEMBI
UCCJIEI0OBATENBCKUX U peepaTUBHBIX paboT, B KOTOPBIX BMECTO CEPUI OTIEIbHBIX
MEJKUX 337a4 W YNPAXKHEHUH MpejiararoTcsl CIOKETHBIE 3aJlaHus, TpeOyroume
JUTUTENIbHONW paboThl B paMKaxX OJHOM MaTEMaTUYeCKOW CUTyalluu. DTH TEMbI
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MOT'YT OBITh WHIAWBUAYAJIbHBIMU 3aJldHUAMHU, HO MOTI'YT IpCyIararbCsa W I'pyIIaic
CTYACHTOB [JIsI COBMCCTHOT'O BBIIIOJIHCHUA UCCICIOBAHUA.

IIpumepHbie TeMbI pedepaToB (10KJIAT0B), HCCIACAOBATEIbCKUX IIPOECKTOB

HenpepsiBHBIE ApOOH

[IpuMeHeHne CIOXKHBIX IPOLIEHTOB B S KOHOMUYECKUX pacyeTax
[TapayuenbHOE MPOEKTUPOBAHUE

Cpennue 3Ha4eHUs U UX IPUMEHEHUE B CTAaTUCTUKE
BektopHoe 3a1aHne NpsMBIX U INIOCKOCTENW B IPOCTPAHCTBE
CrnosxeHue rapMOHUYECKUX KOoJeOaHu!

I'padnueckoe penieHne ypaBHEHU 1 HEPABEHCTB
[IpaBunpHBIE U TOTYNPABUIBHBIE MHOTOTPAHHUKH
KoHnueckue ceueHus 1 uX NpUMEHEHHE B TEXHUKE
[TonsTue nuddepeHnmana u ero NPUIOKEHUs

CxeMbl bepHyJUIM NOBTOPHBIX UCIIBITAHUIMA

HccnenoBanne ypaBHEHUN U HEPABEHCTB € MTAPAMETPOM
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6.1. O6bem yuebHOM AucCUUNANHDBI U BUADbI y4ebHOI paboTbl

Bua yuebHoin paboTbl

Obvem yacos

MaKcumanbHana yuebHana HarpysKa (Bcero) 365
O6a3arenbHan ayauTopHana yuebHana Harpy3Ka (Bcero) 285
B TOM yucne:
nabopaTopHble 3aHATUSA -
NpaKkTUYeCcKme 3aHATUA 185
KOHTPO/bHblE PaboTbl 14
KypcoBana paboTa (npoekT) (ecau npedycmompeHo) -
CamocToaTenbHan paboTta obyuaroweroca (scero) 80

B TOM Hucne:

camocTosTeNbHan paboTa Haj, KypcoBoi paboToin (npoekTom)

BoinosnHeHue oomauwHe20 300aHuUS, noo2omosKa K
mecmupoe8aHuro, HarnucaHue 00K1a008, peghepamos, coobujeHud,
paboma ¢ mabauyamu u cCxemamu, cocmassieHue KOHCMeKmos,
pa3bop npumepos rno y4ebHuUKy.

Mmozosaa ammecmayus 8 (popme 3K3amMmeHa
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6.2.IloypoyHoe NJIAHNPOBAHUE MO YIeOHOH TUCHUIIIMHE

OY/In.03. MATEMATHKA:

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A,

I'EOMETPUS
Nen/m | HasBaHue pa3jesioB M TeM y4eOHBIX 3aHATHH O0bém
4yacoB
BBeaenue 3
1,2 MareMartuka B HayKe, TEXHUKE, SdKOHOMHUKE, 2
MH(OPMALIMOHHBIX TEXHOJIOTHAX U IPAKTHUECKOMN
JESITeTHbHOCTH.
3 BxoaHo# KOHTPOJIH 1
Pa3BuTHE NOHATHSA 0 YHCIIE 12
4 Lenble u parmonanbHbie yrcnaOnpeneneHme 1
JEHUCTBUTEIBLHOTO YUCIIA.
5 OOBIKHOBEHHBIE U JICCATHYHBIE APOOH. 1
6 [TpubnmkeHHOE 3HAYCHUE. 1
7 AOCOII0THAS M OTHOCUTENbHASI TOIPEIIHOCTH 1
8 CrangaprtHas 3anuch uncia. JlelcTBus ¢ yuciamu B 1
CTaHJAPTHOM BHJIC
9 Crno)keHHe ¥ BRIYUTAHWE TTPUOJIMIKEHHBIX 3HAYCHHH 1
10 YMHOKEHUE U JIeJIeHHe NPUOIMKEHHbBIX 3HAYCHUH 1
11 BrinonnHeHne npuOInKEeHHBIX BBIYUCICHHH 1
12,13 [TonaTne KOMIUIEKCHOTO uKcia M300pakeHne KOMIUIEKCHBIX | 2
qrcen
14 KonTponbHas pabota no teme «Pa3zputue noHsaTus o uuciae» | 1
15 Ananus x/p. Pabota Hajg ommbOkamu. 1
Camocmoamenshnan paboma: 11
- y/AyvuleHue Ha8blK08 8bln0/HeHUs delicmaull Hao
PayUOHANbHBIMU YUCAAMU NO KAPMOUYKAM-3AOAHUSIM.
KopHn, crenenn, jorapugmsbi 31
16 KopHu HaTypasibHOM CTEeNeHu U3 YUClia U UX CBOMCTBA.
17,18 Beruucnenue u cpaBHeHUE KOpHEW. BoInonHeHne pacueTos ¢
paiKaNIaMu.
19 Pemenne nppanoHaJIbHBIX ypaBHEHUN 1
20 Perrenne nppanmoHanbHBIX YpaBHEHUH 1
21,22 Crenenu ¢ pallMOHAIbHBIMU MTOKAa3aTEIsIMU U UX CBOMCTBA. 2
23 HaxoxneHne 3HaueHUH cTeneHel ¢ parmoHaTbHBIMHI 1
MOKa3aTeIsIMH.
24 CTeleHu ¢ JeMCTBUTENFHBIMHI ITOKA3aTENsIMH. 1
25 CBOMCTBA CTEIIEHH C ICHCTBUTEILHEIM IT0Ka3aTeaeM 1
26 CpasHenue creneneil. [IpeoGpazoBaHust BbIpaKEHUH, 1
COJICpIKAIIIX CTETICHH.
27,28 ToxnaecTBeHHbIE TPe0oOpa30BaHUs BBIPAKEHUN, COJEpKAIINUX | 2
panuKaibl U CTETICHN
29 Pemenne nokasareapHbIX ypaBHEHUI 1
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30 Pemenue nokazaTenbHBIX ypaBHEHHI 1

31 Jlorapudm. Jlorapudm yncna. 1

32,33 Haxosxnenue 3HaueHM# Toraprdma mo npou3BoILHOMY 2
OCHOBAHUIO

34 OcHoBHOE JIorapUPMUIECKOE TOKIECTBO. 1

35,36 JlecsaTuuHbIe U HaTypasibHbIe orapudmel. [IpaBuna 2
NENUCTBUI ¢ JorapudMamMu

37 JlorapugmupoBaHue ¥ NOTEHIIMPOBAHNE BBIPAKCHHH 1

38 JlorapudmMupoBaHue ¥ MOTCHIIMPOBAHUE BhIPAKCHUN 1

39 [Tepexon kK HOBOMY OCHOBaHUIO. BeIunciieHHE U CpaBHEHUE 1
J0Tapu(MOB.

40 [IpeoOpa3oBanue U BBIYUCICHHE 3HAYCHUI 1
JorapupMHUIECKUX
BBIPAKECHHI

41 Pemenne norapudmudecknx ypaBHEHUI 1

42 Pemenue norapudmuueckux ypaBHEHUI 1

43.44 [TpuGmxeHHBIC BEIYMCIICHHS M PEIICHUS TPUKJIAIHBIX 3a1a4 | 2

45 KonTponbnas padota no teme: «KopHu, crenenu, 1
JorapudMbD»

46 Ananm3 x/p. Pabora Haj ommOkamu. 1
Camocmoamenvnan paboma: 11
-Uccredosamenvcras paboma « Asmomam, uzenekaroujuil
kopuuy (bawmaros « Cooprux 3aoanutl npo@uivHot
HAanpasieHHOCmu»

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE 26

47 [Ipeamet crepeomMeTpru. AKCHOMBI CTEPEOMETPUHI 1

48 CrnecTBHS U3 aKCHOM. 1

49 [Tepecekaronmecs, napauieIbHbIE U CKPEIUBAOIIAECS 1
TIpsIMBIE.

50 Kontponbnas padota 3alnonyroaue. 1

51 Amnanus k/p. Pabora Haj ommOKamu. 1

52 Yrois Mexay NpsIMBIMU B IPOCTPAHCTBE 1

53,54 [MapannenbHOCTh NPSMBIX, IPAMON 1 TUIOCKOCTH. [Tpu3Haku | 2
Y CBOMCTBA.

55 [TapannensHoCTh MmockocTeit. CBOMCTBA U MPU3HAK. 1

56 [TapannensHnoe npoektupoBanue. M3o0paxeHue 1
MIPOCTPAHCTBEHHBIX (DUTYpP HA TIIOCKOCTH

57,58 Tetpasap u mapamienenunen Ux cBoiicTaa. 2

59 Pemenwe 3a/1a4 Ha MOCTPOCHHUE CEUCHHU. 1

60 [MepnennukynsipHOCTh NpsMBIX [IpU3HaKK U cBOliCTBA 1

61 [TepnenquKynspHOCTB MPSAMOM U TWIOCKOCTH. [Ipu3Haku u 1
CBOMCTBA.

62 [lepnenukynsp u HaKIOHHAs. PaccTossHEE OT TOUKH 110 1
TJIOCKOCTH, OT MPSIMOM J10 MJIOCKOCTH

63 PaccrostHre Mex 1y mapauieIbHBIMA TUIOCKOCTSIMH. 1

64,65 Teopema o Tpéx nepneHAUKYIApax. 2

66 Y1071 MeXIY TPSIMON U TUTOCKOCTBIO. 1

67 [lepneH TMKyYISIPHOCTD MIOCKOCTEH 1

68 I'eomeTpruueckue mpeodpazoBaHuUs MPOCTPAHCTRA. 1
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69 [TapannensHOE TPOSKTHUPOBAHKE. 1

70 [101magb OpTOrOHAILHON IPOEKIUU. 1

71 Kontponbnas padota no teme: «KopH#, cTereHu, 1
J0rapupMb)

12 Amnanu3 k/p. Pabora Hajg ommOKaMu. 1
Camocmoamenvhuas paboma: 13
-Coobwenus u 0okiaov na memy:. « I'eomempus u
uepuenuey.

-Uccnedosamenvckas paboma na memy. «lIpsamoyeonvhsiii
Mpey2onNbHUKY
KomOunnaropuka 16

73 HcTopus pa3BUTHA KOMOMHATOPUKH | €€ pOJIb B pa3auuHbiX | 1
cepax 4es0BeyeCKON )KU3HEACSITEIbHOCTH.

74 OCHOBHBbIE MOHATUS KOMOMHATOPUKH. 1

75 [TpaBua KOMOMHATOPUKH. 1

76,77 Pemrenne koMOMHATOPHBIX 337184 2

78,79 Pasmemnenusi, coueTanus U NepeCcTaHOBKU 2

80,81 3a1aun Ha MOJICYET YUCIIA Pa3MEIICHU, IEPeCTaHOBOK, 2
COYETaHUM

82,83 Pemenwue 3ama4 Ha mepeOoOp BapraHTOB 2

84 ®opmyna bunoma HproToHa. 1

85 CBoiicTBa OMHOMHHAIBHBIX K03(UIIneHTOB. 1

86 Tpeyronpauk [Tackas. 1

87,88 [Ipuknagueie 3a1a49H. 2
Camocmoamenvhnas paboma: 8
-U320moenenue mazuueckux Kaopamoe.

-Pegpepamer na memy: « Queypor Tanepama ».
KoopauHaTtbl M BeKTOpBI 20

89 JlekapToBa crcTeMa KOOpJMHAT Ha IUIOCKOoCcTU. BekTopsl Ha | 1
TUIOCKOCTH

90,91 JlekapToBa crcTeMa KOOpJMHAT B IPOCTpaHCTBE. BekTopel B | 2
MIPOCTPAHCTBE.

92 JleiicTBHSI ¢ BEKTOpaMHU B IPOCTPAHCTBE 1

93 CrnoskeHue ¥ BBIYMTAHNE BEKTOPOB 1

94 YMHOKEHHE BEKTOpa Ha YHCIIO 1

95 Yron Mexay BEKTOpaMu 1

96 CkansipHOE TPON3BEICHNE BEKTOPOB B IPOCTPAHCTRBE. 1

97,98 Teopema o ckansipHOM NPOU3BEIECHUH BEKTOPOB Pemenne 2
3aad.

99,100 | PaccrosiHue Mexay ABYMsl TOYKaMH B IPOCTPAHCTBE. 2

101 YpaBHEeHME NPSIMON U IJIOCKOCTH. 1

102 VYpaBHeHwue chepo. 1

103 IToBTOpenue Tembl «KoopanHaThl U BEKTOPHI» 1

104 Hcnonb30BaHne KOOPAUHAT U BEKTOPOB MIPU PEIICHUN 1
MaTeMaTHYECKUX U NPUKJIIAIHBIX 3a/1a4

105 Pemenue 3ana4 no teme « KoopanHaTel 1 BEKTOPHI» 1

106 IToBropenue Tembl «KoOpIUHATHI M BEKTOPBD» 1
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107 KontponbHas padota nmo teme « KoopauHaTel 1 BEKTOPHD» 1

108 Amnanus x/p. Paborta Hax ommbkamu. 1
Camocmoamenvhnan paboma: 9
-Cosepuiencmseosanue Hagblko8 OelcmeUs Ha0 6eKMOpamu
nymem @blNOJIHEHUSA KapmoyeK-3a0anull.
OCHOBBI TPUTOHOMETPHH 35

109 Omnpezenenne CUHyca, KOCUHYCa, TAHTeHCA U KOTaHTeHCa 1

110,111 | CpoiicTBa cuHYyCa, KOCHHYCAa, TAHT€HCA M KOTAHTeHCA 2

112 Pannannas mepa yria BpamatenbHoe 1BHKEHUE 1

113 PannanHbIil METOA U3MEPEHUS YITIOB BPALLECHUS U CBS3b C 1
rpajyCHOU Mepoi

114,115 | IlepeBon rpaayCHOM MEpHI yIJIa B paJuaHHyl0 1 Ha000poT 2

116,117 | OCHOBHBIE TPUTOHOMETPUIECKHE TOXKIECTBA 2

118,119 | ®opmMyIibl CIOKEHUS 2

120,121 | ®opmynel TpUBEACHUS 2

122 @DopMmyIbl JBOMHOTO yria 1

123 @DopMmyJibl JBOMHOIO yria 1

124,125 | ®opmysbl HOJTOBHHHOTO yTiia 2

126,127 | Beipa)kxeHue TPUTOHOMETPHUECKUX (DYHKIUN Yepes3 2
TaHI€HC MT0JIOBUHHOT'O apryMeHTa

128,129 | ®opmyssl CyMMBI U pa3HOCTH TPUTOHOMETPHUIECKUX 2
BBIPAYKCHU I

130 [TpeoOpa3oBanue MPOCTEHITUX TPUTOHOMETPUIECKUX 1
BBIPAYKCHU I

131 [TpeoOpazoBanue MPOCTEHITNX TPUTOHOMETPUIECKUX 1
BBIPAYKCHU I

132,133 | ApKKOCHHYC, apKCUHYC, apKTaHT€HC. 2

134, [Ipocreiimme TPUroHOMETPUYECKHE YPABHEHUS U 1
HEpaBEHCTBA

135 Hrorosas KOHTpOJIbHAS paboTa 1

136 Ananm3 x/p. Pabora Haj ommOkamu. 1

137 [Ipocreiimme TPUrOHOMETPUUECKUE YPABHEHUS U 1
HEpaBEHCTBA

138 IIpumepsl pemeHns TPUrOHOMETPUUECKUX YPABHEHUN U 1
HEPaBEHCTB

139 IIpumepsl pemeHns TPUrOHOMETPUUECKUX YPABHEHUN U 1
HEPaBEHCTB

140 Pemenue 3anay no teme «OCHOBBI TPUTOHOMETPUN» 1

141 Pemenue 3ana4y no teme «OCHOBBI TPUTOHOMETPUN» 1

142,143 | TloBropenue u 06061eHne TeMbl «OCHOBBI TPUTOHOMETPUMY» | 2
Camocmosamenshnan paboma: 11
IIpeobpaszosanus mpuzoHomempuieckux yHKyut u
peuwieHue ypasHeHuii no Kapmoukam-3a0anusm
DYHKIHMHN U UX TPaQUKU 28

144 UYucnosas Gpynkius. O06nacTs onpeaeneHuss 1 MHOXKECTBO 1
3HA4YCHUI

145 I'paduk pynkuuu [Hoctpoenue rpadukoB GyHKIUH, 1
3aJJaHHBIX PA3TUYHBIMU CLIOCOOAMH.

146 MOHOTOHHOCTB, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, 1

MEPUOJNYHOCTD (PYHKINU
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147,148 | TIpoMexxyTKH BO3pacTaHUs U YOBIBaHUS, HAMOOJIBIIICE U 2
HAaUMEHBIIIee 3HAYCHUS, TOYKH SKCTPEMyMa.
149 Ornpezenenne CTeNeHHON (DYHKITMHU, CBOMCTBA U rpaduK. 1
150 Omnpenenenne noka3aTenbHOl QyHKIMH, CBOMicTBA U rpaduK. | 1
151 Omnpenenenue norapuMuueckoi PyHKITUH, CBOMCTBA U 1
rpaduk.
152,153 | IlokazarenbHble, TorapuPMUIECKUe, ypaBHCHHS U 2
HepaseHcmea
154 DYHKIUA Y = Sin X, OCHOBHBIE CBOMCTBA M rpaduK 1
155 DYHKIUA Y = COS X, OCHOBHBIE CBOWCTBA U IpaduK. 1
156 @DyHKIHUS Y = tg X, OCHOBHbIE CBOMCTBA U rpauk 1
157 ODyHKIUA y = Cctg X, OCHOBHBIE CBOMCTBA U TpaduK 1
158 CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIUH 1
159 [TepnoAMYHOCTH TPUTOHOMETPUUYECKHUX (DYHKITHI 1
160 I"apmonnueckue KonebaHus 1
161 ITpeoOpaszoBanue rpadukoB TpuroHoMeTpudeckux GpyHxmmii | 1
162 TpuroHomeTpruyeckue ypaBHEHHUs U HEPAGEHCMEA. 1
163 TpuronomeTpuuecke YpaBHEHUS U HEPABECHCMEA. 1
164,165 | Ilpuknagnsie 3agaun VccnenoBanue GyHKuni 2
166 O6nactp omnpeneneHus u 001acTh 3HAUEHUI 00paTHOM 1
byHKIIH.
167 I'padux oOpaTHON QyHKIINH. 1
168 IToBropenue n 06o0menne TeMpl«DyHKIMH U uX rpadukmy | 1
169 IToBTOpenue u 0606menue TeMpl«DyHKIMU U uX Tpadukny | 1
170 KonrponbHas pabora no reMe«DyHKIIMH U UX TpaduKm» 1
171 Amnanu3 k/p. Pabora Haj ommOKaMu. 1
Camocmoamenvnan paboma: 8
Hccneoosamenvckas paboma « /Joneoma ouay (bawmaros «
Coopnux 3a0au npouibHoOU HANPAGIEHHOCMUY).
Ilocmpoenus u npeobpaszosanus epaghuxos @yHkyuii no
UHOUBUOYATILHBIM KAPMOYKAM
MHOrorpaHHMKH M KpyIJble Teaa 24
172 [TonsiTne MHOrOrpanHuka Bepimnel, pedpa, rpanu 1
MHOrorpaHsuka.Paszeepmka. Muozocpannwie yaivl.
173 Brinyxiible MHOTOrpanHuku. Teopema Ditnepa 1
174,175 | llpusma. [psimast u naxnonnas npusma. [lpaBmisHas npusma. | 2
176,177 | llapannenenunen u ky0. Pemenue 3agau 2
178,179 | Ilupamuna. Pemenne 3amaqu 2
180 IIpaBmibHasg nupamuna. Terpasap. Y ceueHHas nupamMuia 1
181 CummMmetpu B KyOe, B apaijiesiennumese, B Ipu3Me U 1
MpamMue.
182 [IpencraBnenne o NpaBUIHHBIX MHOTOTPAaHHHUKAX. 1
183 Ceuenus ky0a, mpu3Mbl, nupamMubl Perenue 3anau 1
184.185 | Hununap. OcHOBaHUE, BHICOTA, OOKOBAs TOBEPXHOCTb, 2
oOpasytomas, pa3BepTka
186 OceBble CEUeHHS U CEUCHMS NapaJuleIbHble OCHOBAHUIO. 1
187,188 | Konyc. OcHOBaHUe, BBICOTA, OOKOBAs IOBEPXHOCTb, 2
o0pasylomiasi, pa3BepTka
189 YcedeHHBIH KOHYC. Pemmenue 3a1a4 1
190 Brruncnenme miomazeil 00KOBBIX U MOJHBIX MOBepxXHOCTEH. | 1
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191,192 | lap u cepa, ux ceueHust 2

193 KacatenbHast miockocTh K cdepe. Pemenue 3agay. 1

194 KontponbHas padota mo teme «MHOTOrpaHHUKH B Kpyriibie | 1
TEJa

195 Amnanu3 k/p. Pabora Hajg ommOKaMu. 1
Camocmosamenvnan paboma: 13
Peghepamovr u Ooxnaovr na memy: «MHocoepaHHuKu, Kax
OCHOB8A APXUMEKMYPHBIX COOPYHCEHULLY.
Hz2omoenenue moodenei MHO202PAHHUKOG
Hauaja MaTeMaTH4eCKOro aHajJIn3a 31

196 [Tpupamenne GyHKIUN. 1

197 [TonsTHe 0 MpON3BOAHON HYHKIIUH, €€ TEOMETPUICCKUNA U 1
(bu3nIeCKUil CMBICI

198 [TpaBusna u hopmyssl quddepeHITpoOBaHM 1

199 [TpaBumna u popmynsl muddepeHTupoBaHHs 1

200,201 | ITpousBogHasi CYMMBI, pa3HOCTH 2

202 [Tpon3BoHas MpoU3BEIEHUS U YACTHOTO ABYX (DYHKITHIA 1

203 ITpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKINN 1

204 Tabauia MTPOM3BOIHBIX AJIEMEHTaPHBIX 1
byHKIIUH

205 ITpou3BoIHbIE TPUTOHOMETPHUECKUX (YHKITHI 1

206,207 | ITponsBogHAS CIIOKHON (QYHKIIHH. 2

208 YpaBHeHHe KacaTtenbHOU K rpaduky QyHKIUH. 1

209 YpaBHeHHE KacaTeIbHOU K TpapuKy (yHKIIHH. 1

210 KonTponbnas paborta 3a | monyroaue. 1

211 Amnanus k/p. Pabora Haj ommOKamu. 1

212 Pemenue 3amau no reme «Hauana maremMaTH4ecKkoro 1
aHaIIN3a»

213 Pemrenue 3anau mo teme «Havana maremaTnyeckoro 1
aHaIIN3a»

214,215 | Ilpon3BonHas B Gpu3mKe U TeXHUKE. Bropas mpown3BogHasl. 2

216 Haxoxxaenue ckopoctu u1s rpolecca, 3aaiHoro ¢popmyioi | 1
1 TpaduKOM.

217 ITpu3Haku Bo3pacTaHusi U yObIBaHUs (PYHKITHH 1

218 [TonsiTre Touek skcTpeMmyMa. MUHUMYM M MakCUMyM 1

219 [IprmeHeHne Mpor3BOIHON K HCCIeI0BaHUIO QYHKIUI 1

220 ITpuMeHeHHne NpOU3BOIHON K MCCIeI0OBaHNIO (DYHKIIMH 1

221 [Toctpoenue rpadukoB QpyHKIMN C TOMOIIBIO MPoU3BOAHON | 1

222 Haxoxnenne HauMeHbIIETO U HauOOJIBIIIETO 3HAYECHUN 1
GyHKIMI Ha OTpe3Ke

223 IIpoussoonvie 0Opamuou hyHKYUU U KOMNOIUYUU PYHKYUU 1

224 [TpumMepb! HCTIOTE30BaHMS TPOU3BOIHON TSI HAXOXKICHUS 1
HAWTYYIIIEro PEIIeHUs B IPUKIIATHBIX 3a1a4axX

225 KonrponsHas padora no reme «Hauana MaTeMaTH4ecKoro 1
aHaIN3a.

226 Amnanm3 x/p. Pabota Haj ormmOkamu. 1
Camocmoamenshnan paboma: 10

Paboma no  kapmouxam-zadanusm  Ha  npuMeHeHue
NPOU3B0OHOU K UCCIe008AHUIO PYHKYUU
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Paboma no kapmoukam-3a0anusim Ha NPUMeHeHUe MeopeMbl
Hvromona-Jleiionuya.

HHTerpaJ u ero npuMeHeHue 16

227 ITocnenoBarensHOCTH.CIIOCOOBI 3a4aHUsI W CBOMCTBA 1
YHUCJIOBBIX IIOCIEI0BATEIILHOCTEN

228 [TonsTue o npenene nocneaoarenbHocTu. Cywecmeosanue | 1
npeoena MOHOMOHHOU 02PAHUYEHHOL NOCIe008AMENbHOCU.

229 CyMMHpOBaHHUE MTOCJICIOBATEILHOCTEH. 1

230 BeckoneuHo yOpIBaroiasi reomeTpuieckas nporpeccust u e€ | 1
CyMMa

231 Omnpenenenue nepBooOpazHoii. OCHOBHOE CBOMCTBO 1
nepBooOpazHon

232,233 | Tabnuna nepBooOpa3HbIX. [IpaBuiia nX HaX 0K ACHUS 2

234 Brruncnenue nepBooOpasHbIx 1

235 Brruucienune neppooOpa3HbIX 1

236 [TonsaTne 06 onpenenEHHOM HHTETpaje KaK MIIOLIa 1 1
KPUBOJIMHEHHOM Tpamnemuu.

237 dopmyna Herorona JleitOnuma 1

238,239 | [IpuMeHeHre MHTerpalia K BEIYMCIICHHUIO TUIOIIATICH. 2

240 [TpuMepsl MpUMEHEeHHS HHTETpaia B GU3HKE U TEOMETPHUH. 1

241 KonTponbhas padota no teme «HTerpain u ero 1
MIPUMEHEHUE»

242 Amnamus k/p. Pabora Haj ommOKkamu. 1
Camocmoamenvhnan paboma: 12
Cocmaenenue mamemamuideckux Kpocceopoos.

Joknaovl na memy. «Mamemamuxa u Opyaue HayKuy
M3mepeHus B reomeTpuu 10

243 O6beM u ero usmepenue. Marerpansnas popmyna o0bema 1

244 dopmyiel 00beMa Ky0a, IpSIMOYTOJIbHOTO napaienenunena | 1

245 ®opmysbl 00beMa NPU3MBL, IIMIIKHIPA 1

246 ®opmyinel 00bemMa mupamMuaa u konyca. ®opmynel iomaan | 1
TMOBEPXHOCTEM

247 dopmyibl 00beMa Iapa M mionaan chepsl. 1

248 [Tono6ue Ten. OTHOLIEHUS TUIOMIAIEH TOBEPXHOCTEH U 1
00BEMOB MOJAOOHBIX TEJI.

249 Pemrenne 3a1a4 Ha HaXOXKIEHUE 00HLEMOB TEIL. 1

250 Pemrenue 3a1a4 Ha HAXOX/IEHNUE 0OBEMOB TEIL. 1

251 KontposnbHas pabota no reme «M3MepeHus: B reoMeTpun» 1

252 Amnanm3 x/p. Pabora Haj ormmOkamu. 1
Camocmoamenvnan paboma: 12
Uccneoosamenvckasn paboma: «IlpsamoyzonvHolii
napainnenenuneoy
JJieMeHTbl TeOpUM BepoOSiTHOCTel W mMaremaTruuyeckou | 14
CTATHUCTHKHU

253 CoObITHE, BEpOSATHOCTH COOBITHS 1

254 [ToHsITHE O HE3aBUCUMOCTH COOBITUIN 1

255 Kiaccuueckoe onpenenenre BEpOsITHOCTH, CBOWCTBA 1
BEPOSATHOCTEN

256 Teopema o cymMMe BeposiTHOCTEN. Beruncnenue 1

BEPOATHOCTEM
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257 JluckpeTrHas ciaydaiiHas BEIMYMHA, 3aKOH €€ pacnpeaeneHus. | 1

258 YucnoBble XapaKTEPUCTUKH TUCKPETHON CITydaiiHOMN 1
BEJIMYHHBI.

259 [ToHsATHE 0 3aKOHE OOJIBUINX YNCEIT 1

260 [Ipencrarnenune naHHBIX (TAOIUIBI, TUArpaMMbl, Tpaduku), | 1

261 I'eHepasbHast COBOKYITHOCTH, BBIOOPKA, CpEHEe 1
apudmeTnyeckoe, MeAHaHa.

262 ITonsiTe 0 3aa4ax MaTeMaTUYECKON CTATUCTUKH. 1

263,264 | Pemenue npakTHUECKUX 3a7a4 C IPUMEHECHHEM 2
BEPOSATHOCTHBIX METOJ/IOB

265 KonrtponbHas pabora o TeMe «DJIEMEHTBl TEOPUHU 1
BEPOSATHOCTEM W MaTeMaTH4eCKOW CTATHCTHUKI

266 Amnanmu3 k/p. Pabora Han ommbkamu. 1
Camocmoamenvhnan paboma: 12
Cocmaenenue mamemamudeckux Kpocceopoos.
Jloknaovl na memy: «Mamemamuka u Opyeue HayKuy
YpaBHeHHs U HEPaBEHCTBA 22

267 Kopuu ypaBHeHuii. PaBHOCHIIBHOCTD YpaBHEHUH. 1

268,269 | IIpeobpazoBanue 1 OCHOBHBIC IPUEMBI PEIICHNUS YPaBHEHUU. | 2

270 PanmoHasibHble ¥ MppallMOHATIbHbIE YPAaBHEHUS 1

271,272 | OcHOBHBIE IPUEMBI PEIICHHUs PAllMOHAIBHBIX U 2
MppaMOHAILHBIX YPaBHEHHH

273 ITokazarenpHble ypaBHEHUS U MPUEMBI UX PEIICHUS 1

274 IlokasaTenbHble YpABHEHUS U IPUEMBI UX PEILICHMS 1

275 Hcnonb3oBanue cBOMCTB U rpadukoB pyHKUIUN ATst 1
peleHusI MOKa3aTeNbHBIX YPaBHEHHH

276,277 | TpuronomeTrpudeckue ypaBHeHUs: OCHOBHBIE IPHEMBI X 2
peLeHus

278 Pemenuie TpUroHOMETpHUUECKUX YpaBHEHUH paziioKEHUEM 1
Ha MHO>KUTEJIM M METOJIOM BBEJICHUSI HOBBIX HEM3BECTHBIX.

279 PannonaneHble, nppalMoHaIbHbIe, IOKa3aTEIbHbIE U 1
mpuecoHoMempuiecKue HepaBeHCTBA

280 Hcnonp3oBanne CBOKUCTB U TpapuKoB (PYHKITHIA 115t 1
peleHys ypaBHEHHI U HEpaBeHCTB

281 Meroxa uaTepBasioB. PaBHOCUIILHOCTH CUCTEM YPAaBHEHHM U 1
HEpPaBEHCTB.

282 Pemenue cucremM ypaBHEHHUI U HEPABEHCTB 1

283 [IpuMeHeHne MaTeMaTUUYeCKUX METOI0B AJI PELICHUS 1
coJiep KaTeNbHBIX 3a7a4. HTepnperalys pe3yaprara

284 WroroBas koHTpoJibHAs paboTa 1

285 AHaJu3 UTOTOBOM KOHTPOJILHOW PabOTHI 1
Camocmosmenvnan paboma: 14
Pewenue ypaeueuuli u cucmem ypaeﬁeﬁuﬁ no Kapmodkam-
3A0aHUAM.
Pewenue HEPABEHCME U Cucmem HepaseHcne no Kapmoikam-
3A0AHUAM.
HTroro 285
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1. XapaKTepHCTHKa OCHOBHBIX BHJIOB A€ATCJIABHOCTH CTYACHTOB

Cooepirrcanue o00yuenusn

Xapaxkmepucmuka 0CHOBHBIX 6UO080EAMETbLHOCIU 00YUAIOULE20CA
(Ha ypoene yueOHwvIx Oelicmeuii)

BBEJEHUE

BBenenue

O3HakoMJIEHHE C POJIbIO MAaTEeMaTHKU B HayKe, TEXHUKE, SKOHOMHKE,
MH(OPMALIMOHHBIX TEXHOJOTHAX W MPAKTUYECKOU JNEATEIbHOCTH.
O3nakomieHHEe C [EJIAMH U 33Ja4yaMd  HM3yYEHHUS] MaTE€MaTUKU [pu
OCBOCHHUH npodeccuii CIIO u cnenmansuocteit CITO.

AJI'EBPA

Pa3zBurue nmousiTus o
qucJie

BoinonusaTe apudmernueckue ACUCTBUS HAJA UUCIAMHU, COYeTas YCTHBIE U
MMMCbMEHHBIC TIPUEMbI, HAXOJUTh NPHUONMIKEHHBIC 3HAYCHHUS BEIWYMH W
MOTPEIIHOCTH BBIYMCICHUN (a0CONMIOTHAsT W OTHOCHUTENbHAs); CpPaBHUBATH
YHCIIOBBIC BBIPAKEHUS; HAXOJUTh OIIHMOKH B MpeoOpa3oBaHUSIX U BBIYHCICHUSIX
(oTHOCHUTCS KO BCEM IMMYHKTAaM IIPOrPaMMBI).

Kopnu, crenenu,
Jorapugmsl

O3HaKOMHUTBECS C NOHATHEM KOpHSA N-U CTENEHW, CBOMCTBAMU PaJUKalOB U C
IIpaBUJIaMH CpaBHEHHEM KOpHEW. DOpMyIMpOBaTHONPEAECIICHUE KOPHS U CBOMCTBA
KOpHEW. BpIUMCIATh U CpaBHUBATh KOPHH, JE€1aTh MPUKUAKY 3HAUYEHHUS KOPHS.
[IpeoOpa3oBbiBaTh  4YMCIOBBIE M OYKBEHHBIE BBIPAKEHUS, COJAEpIkKallue
paaukanel. BeInonHATh pacyeTsino (popmynaMm, COAEpKALIUM PATUKAIIBL,
OCYLIECTBIISA HEOOXOTUMbIE IIOJICTAaHOBKH u npeoOpa3oBaHusl.
OnpenensaTbpaBHOCUIBHOCTD BBIPAKECHUU c paauKagaMu. Pemate
UppaluoHalbHble  ypaBHEHMS. (O3HAaKOMHUTBCSI C IIOHATHEM CTENEHU C
JEHCTBUTEIBHBIM [IOKAa3aTeJIeM. Haxonutb 3HAYEHUS CTEIEHH,
HCHONb3YSIPUHEOOXOJUMOCTY ~ MHCTPYMEHTAJIbHBIE ~ CPEJICTBA  3alMChIBATH
KOpeHb N-ii CTemeHW B BHUJAE CTENEHU C JPOOHBIM IOKa3aTeleM M HaoOOpoT.
@OopMyIHpPOBATECBOKMCTBA CTEMEHEW. BBIUMCIATH CTENEHU € palrOHAIbHBIM
MOKa3aTeleM, JelaTh MPUKUIKY 3HAUYCHUS CTENEHU, CPAaBHUBATH CTEICHH.
[IpeoOpa3oBbIBaTh YUCIOBBIE U OYKBEHHbBIE BBIPAXKEHMSI, COJIEPIKAILUE CTEIICHH,
IIpUMEHss CBOMCTBA. Pemars nmokasareiabHble ypaBHEHUS.

O3HaKOMHUTBCS C IPUMEHEHUEM KOPHEW U CTENeHel NMpHU BBIYMCIEHUU CPEAHMUX,
IIpU JEJICHUM OTpe3Ka B «30JI0OTOM CeueHuW». Pemars NpUKIagHble 3aJa4d Ha

IIpeoOpasoBanue
ajredpanvecKux
BbIPaKeHU I

BrimonHaTe npeoOpa3oBaHus BeIpaXEHUH, IpUMEHsISt (HOpMYIIbl, CBI3aHHbIE CO
CBOWCTBaMH CTeIeHe! U jJorapru(mos.

Onpenensath 00JaCTh JOMYCTHUMBIX 3HAYEHUH JIOrapu(MHUUECKOTO BBIPayKEHHUS.
Pemats norapupmuueckrie ypaBHEHHUS.

OCHOBBI TPUTOHOMETPUUA

OcCHOBHbIE MOHATHUSA

WN3yunuts  paguaHHBIl  METOJ M3MEPEHHUs YIJIOB BPAIIECHUS U UX CBA3b C
rpagycHoil Mmepoi. M3o00paxaTh yriibl BpallleHusi Ha OKPY>KHOCTH,
COOTHOCHUTB BEJIMUUHY YIJIa C €70 PACIOI0KEHUEM.

dopMyIHpOBaTH OTIpeieJICHHs] TPUTOHOMETPUUYECKUX (DYHKIMN AJIS YTJIOB
MOBOPOTa W I  OCTPBIX  YIVIOB IPSIMOYTOJIBHOTI'O TPEYrOJIbHUKA
1 00BACHSITH HX B3aUMOCBSI3b.

OcHOBHBIE
TPUTOHOMETPHYECKHEe
TOXKIECTBA

IIpuMeHATE  OCHOBHBIE TPUTOHOMETPUYECKUE  TOKIAECTBA  JUIA BBIYUCICHUS
3HaYEHUHN TPUTOHOMETPUUECKHUX (QYHKIUH 110 OJTHOM U3 HUX.
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IIpeoOpa3oBanus WN3yunth  ocHOBHbIE  (DOPMYIIBI TPUTOHOMETPUU: (HOPMYIIBI  CIIOKEHUS,

NpOoCTeHIIMX YyIBOCHHUS,  MpeoOpa3oBaHUs  CYMMBI TPUTOHOMETPUYECKHUX GbyHKIMH

TPUTOHOMETPHYECKHX B IIPOU3BECHUE U ITPOU3BEICHNS B CYMMY U IIPUMEHATh IIPU BBIYUCIICHUU

BbIPasKeHU 3HAUEHUS TPUTOHOMETPUYECKOIO  BBIPAKEHHUS U YIPOLIEHMS €To0.
O3HaKOMHUTBCS CO  CBOMCTBAMH CUMMETPUU TOYEK HA €IMHUYHON
OKPY>KHOCTH M IPUMEHSATH UX JUIS BBIBOJA (POpMYI IpUBEACHUSI.

IIpocreiimmue Pemate mo ¢opmynaM U 1O TPUTOHOMETPHUYECKOMY KpPYTy MpoCTeiime

TPUTOHOMETPUYECKHe TPUTOHOMETPUYECKHUE YPABHEHUSI.

YPABHEHHS U [TpumensTh O0IIME METOIBI PEUICHUS ypaBHEHHMU (TPUBEICHUE K JIMHEHHOMY,

Hepasencmea KBaJpaTHOMY, METOJl PA3JIOKEHUs] Ha MHOXKUTENIM, 3aMEHbl NEPEMEHHOI) NpH

pELIeHNN TPUTOHOMETPUUECKUX YPaBHEHUH.
OtMeuaTh Ha Kpyre peleHus IpOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKcunyc, apKkKkocumyc,
APKMAH2EHC Yucaa

O3HaKOMHTBCS C TOHATHEM OOPATHBIX TPUTOHOMETPUYECKUX (DYHKITHIA,

W3yyuts omnpenencHus apKCHUHYCa, apKKOCHMHYCa, apKTaHIeHca 4ucIa,
(bopMyIMpoBaTh UX, U300paXkaTh Ha €IMHUYHOW OKPYXKHOCTH, NPUMEHAThH NPU
peLIeHUN YpaBHEHUI.

®YHKIHNU, UX CBOMCTBA U TPA®UKH

DOyHKIUUHA
Ilonamue o
HenpepvieHocmu
dyukyuu

O3HaKOMUTBHCS C TMOHATHUEM IEPEMEHHOM, NMpUMEpPaMU 3aBUCHUMOCTEH MeExay
nepeMeHHbIMH.  O3HaKOMUTBCSI € IOHATHEM  rpaduka,  ONpeAesTh
NPUHAIISKHOCTh TOYkW Tpaduky ¢ynkuuu. I[lo dopmyne mnpocreitmeit
3aBHCUMOCTH OIpeleNaTh BHJ ee rpaduka. BrlpaxkaTs mo Qopmyie oaHy
nepeMeHHyw depes Apyrue. O3HaKOMHUTHCS c ompezaeneHueM (yHKIUH,
¢dopmynupoBare ero. Haxonuts o06siacTb ompeneneHuss U 00JacTb 3HAYCHHUH

GbyHKIHN.

CBoiicTBa pyHKIHM.
I'padpuueckasn
HHTepnperanus.
IIpumepnl
(pyHKIMOHANBHBIX
3aBHCHUMOCTEH B
peajibHBIX Ipoueccax u
ABJICHUAX

O3HaKOMHTBECS C TpUMepaMu (YHKIHOHATIBHBIX 3aBHCUMOCTEH B pealbHBIX
Iporeccax U3 CMEXHBIX IUCIUILIUH.

O3HaKOMHUTBCS C JOKa3aTeIbHBIMM DPACCYKIEHUSIMU HEKOTOPBIX CBOWCTB
JUHEWHOW M KBaJpaTMYHOW (YHKUMH, MPOBOJUTH HCCIEIOBAHUE JIMHEWHOM,
KYCOYHO-JTMHEHHOMU, POOHO - TMHEWHOHN U KBaJIpaTUYHOW (PYHKIMH, CTPOUTH UX
rpaduku. CTpouts 1 unTaTh rpaduxu Gpynkumid. Mccnenosats GyHKIMM.
CocraBnath BU (QYHKIUMU IO JAHHOMY YCJIOBHIO, pEIIATh 3a/1a4l Ha SKCTPEMYM.
Beimonuate npeoOpa3oBanus rpaduka GyHKINN.

Oo0paTHble pyHKIMHU

W3yunte nonamue obpammnou ¢ynkyuu, ONPEAETSITH BUA U CMpoumv pagux
obpamuol hyHKyuu, Haxooums ee 001aACMb OnpedenerHus u 001acmsy 3HAYEHUI.
[IpumeHnsTH CBOMCTBA (PYHKUMI MpU HUCCIEIOBAaHUM YPAaBHEHHUH U MPH PELICHUU
3aja4 Ha 9KcTpeMyM. O3HAKOMUTBCS C MOHATUEM CIOKHON (PYHKIIUH.
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Crenennbie, Boruncnsate 3HaueHus QYHKIMM 1O 3Ha4eHHIO aprymenta. Omnpenensirsb
NOKa3aTe/IbHBIC, MOJIOKEHHUE TOYKHU Ha TpaduKe 1Mo ee KOOpAuHaTaM U Ha00O0poT.
JiorapupmMugecKkue Hcnonb3oBath cBoiicTBa (yHKUMIA [ CpaBHEHHs] 3HAYCHWM CTeneHed u
HTPUTOHOMETPHYeCKHe norapugmoB. CTpouTh TpadUKd CTEIECHHBIX W JIOTApUPMHUECKUX (YHKLIUH.
(ynxmuu. O6parHbie Pemarp mokazarenbHble M JIOrapu(MUYECKUE YpaBHEHHUS W HEpPABEHCTBA IO
TPUIOHOMeETPUYeCKHe U3BECTHBIM  ajnroputMaMm. (O3HaKOMHUTBCS C  IOHSATHEM  HEIPEPHIBHOU
pynkunu nepuoandeckoi (GyHKIUH, (QOpMYIHpPOBaTH CBOMCTBA CHHYyca U KOCHHYCA,
cTpouTh uX rpaduku. O3HAKOMUTHCS ¢ TOHSATHEM T'APMOHUYECKUX KOJIeOaHHN U
MpUMepaMy TapMOHUYECKUX KoJeOaHWM Ui ONMUCaHMs MPOLEcCOB B (U3UKE U
apyrux — obmactsax  3HaHMA. O3HAKOMUTBCS C  TOHITHEM  Pa3pbIBHOM
nepuoandeckoi GyHKIUU, GOpMyIUPOBaTh CBOMCTBA TaHIe€HCAa M KOTaHIEHCA,
CTPOUTH UX IpaduKH.
[IpuMeHsTh cBOMCTBA QYHKIUM JUIsI CDABHEHUST 3HAYCHUI
TPUTOHOMETPUYECKUX (DYHKIMA, JUIS PEIICHUS] TPUTOHOMETPUUYECKHX
ypaBHEHUH.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
IMocaenoBaTeqbHOCTH O3HaKOMUTBCS C MIOHATHEM YHMCIIOBOM IOCJIEI0BATEILHOCTH, CIIOCOOaMU ee

3aJ]aHMsl, BBIYMCICHUSIMU €€ WIEHOB. O3HAKOMUMbCS ¢ NOHAMUEM npeoena
nocredosamenvrocmu.O3HaAKOMUTBCS. € BBIYMCIICHUEM CYMMBI
OECKOHEYHOT'O YHCIIOBOTO Psijia HAa IPUMEPE BBIYUCICHUS CYMMBbI OECKOHEYHO
yObIBaromIei

reOMETPHUYECKOM mporpeccun. Pemary 3amaunm Ha TpUMEHEHHE (HOPMYITBI

IIpounsBoanasn u ee
NpUMEHECHH e

O3HaKOMHUTEHCSA C MOHSATHUEM MPOU3BOTHOM.
M3yaute u ¢dopMynupoBaTh €€ MEXaHUYECKHI U T€OMETPUYECKHI CMBICI,
HU3YYUTh aJIrOpUTM BBIYMCIICHHS] TPOU3BOIHOW HA MPUMEPE

BBIUMCIICHUS] MTHOBEHHOH  CKOpPOCTM M YIJIOBOIO KO3 QHIHEeHTa
kacarenpbHOU. COCTaBIIATh ypaBHEHHE KacaTelIbHOU B 001IeM Bue. BerydnTh
npasuia auddepenupoBanus, TaOIUIy IPOU3BOAHBIX 3JIE€MEHTAPHBIX
GbyHKIUH, npuMeHaTh A auddepeHpoBaHus GyHKIUN, A
COCTaBJICHUS YPAaBHEHHMs KacaTeabHOW. M3ydnTh TEOPEMBI O CBSI3U CBOMCTB
GYyHKIIMM W TPOM3BOAHOM, popMyarpoBaTh UX. [IpOBOIUTE C MOMOIIBIO
MIPOU3BOIHON HMccinenoBaHue (YHKIMH, 331aHHON (hopMysoi. Y cTaHaBIUBATh
CBA3b CBOWCTB QYHKIMHM UM TNPOU3BOAHOM IO  UX rpadukam.
IIpuMeHsATh  NPOW3BOAHYIO  JAJIA PELIEHUS  337ad  Ha  HAaxOXKICHHE
HanOOJIbIIEr0, HAMMEHBILIETO 3HAYEHHS M Ha HAX0XKJIEHUE SKCTPEMyMa.

ITepBooOpa3nas u
HHTerpaJj

O3HaKOMUTBCS C TOHSTHUEM MHTErpaja v nepBoodpaszHoil. U3yunts  mpaBuia
BBIUMCIICHUS TIepBoOOpa3sHoi U Teopemy HbroTona- JleiiOHuma. Pemars
3aJjauu Ha CBsA3b MEPBOOOPA3HOM U ee ¢ POM3BOIHOM, Ha BEIMUCIICHHE IEPBOOOPA3HOM
U1t TaHHOM (pyHKIMU. Perars 3a1a4m Ha MpUMeHEeHHe UHTErpasia JUisl BEIYMCIEHUS
(M3MYECKUX BEJIMYMH U TUTOLIA/IeH.

YPABHEHUS U HEPABEHCTBA
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YpaBHeHNs 1 cCHCTEMbI
YPaBHEHMH
HepaBeHncrBam cucreMbl
HEPaBEHCTB C ABYMS
1epeMeHHbIMHU

O3HAKOMHTBCS € TIPOCTEHIITMME CBEICHUSIMU O KOPHSIX aJlreOpanyecKux

YPABHEHU, C MIOHSATUSIMU UCCIICNOBAHNS YPABHEHUI U CUCTEM ypaBHEHUN. M3yauTh
TEOPHIO PAaBHOCUJIBHOCTH YPAaBHEHUI U €€ puMeHeHHe. [ [oBTopUTh 3aniuch pereHus
CTaHJIapTHBIX YPaBHEHUI, IpUEMBI IIpeoOpa30BaHus ypaBHEHUHN U1 CBEICHUS K
CTaHJAApPTHOMY YpaBHEHHMIO. PemaTh paliMoHaabHbIe, UPPALMOHATIBHBIE,
TIOKa3aTeIbHbIE U TPUTOHOMETPUYECKUE YPaBHEHMSI U cucTEMBI. Mcnonb3oBaTh
CBOMCTBA M rpaduku (PyHKIWIA 1151 pereHus: ypaBHeHUH. [ [0BTOpUTE OCHOBHBIE
IIPUEMBI pELIEHNs CUCTEM. Perars ypaBHEHuS, IPUMEHSS BCE IIPUEMBI (Pa3lIoKEHUE Ha
MHOYUTEJTH, BBEICHHE HOBBIX HEM3BECTHBIX, IOJICTAHOBKA, TPaUUECcKHii METO/).
Pemiats cucrembl ypaBHEHUH, TPUMEHSISI pa3IudHbIe c110cO0bl. O3HAKOMUTHCSA C
OOLIMMHU BOIPOCAMU PEILICHHS HEPABEHCTB U HUCTIONIb30BaHMUSI CBOWCTB U TpaduKOB
(GyHKUIMH TpU pelIeHNU HepaBEeHCTB. PeraTh HepaBeHCTBA M CHCTEMBI HEPABEHCTB,
NPUMEHSIST  Pa3IMyHbIe criocoObl. [IpuMeHsTh MaTemaTudeckue METObI JUIs
peLIeHNs CO/lepKaTeNbHbIX 3aa4 U3 PA3IMYHBIX 00J1acTel HAYKU U IPAKTUKHU.
WNHtepnipeTupoBaTh pe3yibTaTbl,  YYUTHIBATH  PEAJbHbIE OTPAHUYECHHUS.

SJIEMEH

Thl KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEM U
CTATUCTUKU

OcHoBHBIE
MOHATHS
KOMOUHATOPUKH

W3yunTth npaBuia KOMOMHATOPUKH U TPUMEHSTH IIPH PELICHUH KOMOMHATOPHBIX
3amad. Pemars koMOMHATOpHBIE  3aJadyd METOAOM  Iniepebopa U 1O
IPaBUIY YMHOXKEHHS. O3HAKOMUTBCS c HOHATHSIMUA KOMOMHATOPHUKHU:
pa3MENeHUsAMH, COUCTAHUSAMH W TEepPeCTaHOBKaMU | (HopMyJamMu JJist
uXx BbaucieHus. OObACHATh U IPUMEHATH (YOPMYJIbI AJIS1 BBIYUCICHUS
pa3MeIeHmi, NepeCTaHOBOK U COYETaHUH MpH pemeHny 3a1ad. O3HAKOMUTHCS C
ounomoM HrroroHa u TpeyronsHukoM [lackans. Pemats mpakTudeckue

3a/ladyd  C UCIIOJIb30BAHMEM  IMOHATHUM M [paBWJI KOMOMHATOPUKHU.

DJIeMEeHTBI
TeOpUuM
BepPOsATHOCTEM

N3yunTh Ki1acCHYECKOe ONPENEICHUE BEPOSITHOCTH,  CBOWMCTBA
BEPOSATHOCTH, TEOPEMY O CyMME BEpOSITHOCTEH. PaccMOTpeTh npumepsl
BBIYMCIICHUA BGpOfITHOCTGI\/'I. Pemarsn 3aJa4un Ha BBIYUCJIICHUEC

IIpeacraBienne JaHHBIX
(Tadauubl, IMATPAMMBI,

rpagpuxn)

O3HaKOMHUTBCS C MMPEACTAaBIICHUEM YUCIIOBBIX JAHHBIX U UX
XapaKTCpUCTUKaAMU. Pemarsn MMPaKTUYCCKUC 3aaa4Yu Ha o6pa60T1<y YHUCJIOBBIX
JAAaHHBIX, BBIYHUCIICHHUC X XAPAKTCPUCTUK.

I'EOMETPUA
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IIpsiMmble M MJIOCKOCTH B
NMPOCTPAHCTBE

@opMyIMpOBaTh U NPUBOAUTH TOKA3aTEIbCTBA HA MOJEIAX PU3HAKOB
B3aMMHOI'0 PACIOJIOKEHUSI MPsAMBIX U IDIOcKocTel. Paco3HaBate Ha
4yepTexkax pa3auyHbIC CIIy4au PAaCIOJOKEHU IPSAMBIX U apryMEHTHPOBATh
CBOM CyXJeHUs. POpMyINpPOBATH ONPEIEIICHUS, IPU3HAKHA U CBOMCTBA
NapaJUICIIbHBIX U IEPICHIUKYISPHBIX IUIOCKOCTEH, IBYTPaHHbIX U
JIMHENHBIX YIVIOB. BBINIOIHATE TOCTPOCHHUS YIJIIOB MEKIY IIPSMBIMU, IIPSIMOU U
IJIOCKOCTBIO, MEXy IIJIOCKOCTSMH I10 ONMCAaHUIO U PACIIO3HABATH UX HA MOJEIAX
MPSIMBIX U IIIOCKOCTEN. [I[pUMEHTh IPU3HAKKU U CBOWCTBA PACIIOIOKEHUS
IPSIMBIX U IJIOCKOCTEN MpH pelieHnH 3a1ad. M300pakaTh Ha pUCyHKaxX U
KOHCTPYMPOBaTh Ha MOJEIISX EPIEHIUKYIISIPBI U HAKIIOHHBIE K
IJIOCKOCTH, NPSIMBIE, TapaJuICIbHbIC INIOCKOCTH, YTJIbl MEXIY NPAMOH U
IIJIOCKOCTBIO U 00OCHOBBIBATh IOCTPOEHKE. Pemiare 3a1auy Ha BEIUMCIIEHHUE
TreOMETPUUYECKUX BeJIMYUH. ONUCHIBATh PACCTOSHUE OT TOYKH JO IIIOCKOCTH, OT
IPSIMOM A0 IIJIOCKOCTH, MEKY INIOCKOCTSIMU, MEXy CKPELIUBAIOIIUMU
HPSIMBIMH, MEKIY POU3BOIBHBIMH (PUIypaMu B IPOCTPAHCTBE.
®opMyIMpOBaTh U JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI O PACCTOSHUSX (TEOPEMBI
CYIIECTBOBaHUS, CBOMCTBA). M300paxkaTh Ha yepTexKax U MOJIENIAX

pacctossHAsT W OOOCHOBBIBAaTH  CBOUW CyxneHusa. Omnpenemsits U
BBIUMCIIATh PACCTOSIHUSL B MpocTpaHcTBe. [IpuMeHsTh GOopMyNnbl U TEOpeMbl
IUTAaHUMETPUM JUIsl perieHus 3a1a4. O3HaKOMUTBCS c MIOHATUEM
[IapaJUIETIbHOIO  IIPOEKTUPOBAaHUS M €ro cBoWcTBaMu. Dopmyauposams
meopemy o niowaou OpMO20HANLHOU npoeKyuy MHO20Y201bHUKA.
[IpumMeHATH TeopHIo 1151 000CHOBAHMSI TOCTPOSCHUN u

BBIYHUCICHUNA. APryMEHTUPOBATh CBOM  CYXJAEHHUS O B3aUMHOM
PacIoyioKEeHUH MTPOCTPAHCTBEHHBIX (PUTYD.

MHoOrorpaHHuKu

OnucelBaTh U XapaKTEpU30BATH pa3IUyHbIC BH/IbI

MHOTI'OI'PaHHUKOB, IEPEUUCIIATh X 3JIEMEHTHI U cBocTBa. M300pakaTh
MHOTOTPAaHHUKU U BBIIOJHATH IOCTPOCHUS HA U300pAKEHUSIX U Ha MOJETISX
MHOTI'OTPAaHHUKOB. BBIYHUCIIATE JMHEWHBIE JJIEMEHTHI U YIUIBI B
MIPOCTPAHCTBEHHBIX KOH(MUTYPALIUAX, ApTYMEHTUPOBATH CBOU CYXKICHHUSL.
XapakTepu3oBaTb M U300pakaTb CEUEHUs, pa36epmKu
MHO202PAHHUKOS, BBIYACIIATH ILIOLIAIU TOBEpXHOCTEH. CTpOUTh MpocTeHime
ceueHHst KyOa, Ipu3Mbl, nupamMuabl. [IpuMeHaTs PakThl U cBeIeHUS U3
m1aHuMeTpu. O3HAKOMUTBCS C BUJIaMU CHMMETPUI B IPOCTPAHCTBE,
(bopMynupoBaTh ONpeAEIeHNs U CBOMCTBA. XapaKTepHU30BaTh CHMMETPUH

T€J BPALIECHUS W MHOTOI'PAaHHMKOB. [[pMMEHATH CBOMCTBA CUMMETPUU IIPU
pemeHnH 3a1a4. Vcrnonp3oBaTe NMpHoOOpEeTEeHHbIE

3HAHUA JUISI UCCIIEIOBaHUS U MOJEIMPOBAHMSI HECIOXKHBIX 3a1a4. M300paxars
OCHOBHbBIE€ MHOIOIPAHHUKA Y BBIIOJHATE PUCYHKU IO YCJIIOBHUSM 3a1ad.

Tesia u noBepxHoOCTH
BpAaLLEHNSs

O3HaKOMUTBCS C  BUJAMHU  TeJ BpaIICHUS, (hopMyIupoBaTh 10.4
onpezaeneHus u cBoiictea. opMymupoBaTh TEOPEMBI O CEUEHHH IIapa  TUIOCKOCTHIO
U O TUIOCKOCTH, KacaTelnbHOMU K chepe. XapakTepu3oBaTh U H300paXkaTh Tema
BpAILICHNS, X Pa3BEPTKY, ceueHus.Permare  3a1a4  Ha TOCTPOCHHE CEYEHUH, Ha
BBIUHCIICHUE JJIMH, PACCTOSIHUM, YTJIOB, IUIOMIAIEH. IIpoBomuTh
JIOKa3aTeNbHbIE PACCYKIICHHS ITPH PEIICHUN 3a]1a4.

[IpumeHsTH CBOMCTBA CHMMETPHH IIPU PELLIEHUH 33/1a4 Ha TeJla BPaILICH!s], Ha
koMOuHamwmio Tei. M300pakars OCHOBHBIE KPYTJIbIE T M BHIOIHSTH PUCYHOK IT0
YCJIOBHIO 33/1a4U.
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H3mepenusi B reoMeTpun

O3HAKOMHTECS C MOHSTHSIMH IUTOILAIN H 00beMa, aKCHOMAaMHU U CBOMCTBAMM.
Pemath 3amaun Ha BBIYMCIICHHE IUIOMIANCH TUIOCKUX (QHUTYp, TPUMEHSS
COOTBETCTBYIOIIME (OPMYIBI M (aKThl U3 TUIaHUMETpun. V3yunTh Teopembl 0
BBIUMCIICHUN 00bEMOB MPOCTPAHCTBEHHBIX TEJI, PEIIaTh

3aJayd  Ha  [puMeHeHHe  (opmya BeIYHCIeHUs: 00beMoB. 3yunTh
(hopMyIIBI TSl BEIYUCIICHHS TUIOMIA/ICH TTOBEPXHOCTE MHOTOTPAHHUKOB

u Tel1 BpateHust. O3HaKOMUTBCS C METOJIOM BbIYMCIICHS TUIOLIAM TIOBEPXHOCTH
chepprLPemare  3amauM  Ha  BBIYHMCIICHHE TUIONIA/ICH TIOBEPXHOCTH

KoopmHaTrb! 1 BeKTOPBI

O3HaKOMHTECS C IOHATHEM BEKTOpa. M3ydnTh NEKapTOBY CHUCTEMY KOOPAMHAT B
IIPOCTPAHCTBE, CTPOUTH II0 3aJaHHBIM KOOpJAMHATAM TOYKM M IUIOCKOCTH,
HaXOJWUTb KOOPAUHATHI TOUEK.

HaxoauTs ypaBHEHHS OKPYKHOCTH, C(epbl, INIOCKOCTH. BBIYHUCIATD pacCTOSHUS
MEXy TOUKaMHU.

N3yunTh CBOWCTBAa BEKTOPHBIX BEJIIMYMH, IIPaBUJIA DPA3JIOKEHHUS BEKTOPOB B
TPEXMEPHOM IIPOCTPAHCTBE, IPAaBWJIa HAXOXIECHUS KOOpIMHAT BEKTOpa B
IIPOCTPAHCTBE, IIPAaBUJIA ACUCTBUI C BEKTOPaMHU, 3aJaHHBIMUA KOOPIMHATAMHU.

[IpuMeHATh TEOPHIO MpPU pEIICHUU 3aJay Ha JEUCTBHs C BeKTopamu. M3yuuTh
CKaJsIpHOE TPOM3BEACHHME BEKTOPOB, BEKTOPHOE YpaBHEHHE MPSIMON U
1ockocTu. [IpuMeHsTh Teopuio Mpy peleHny 3a1a4 Ha JeWCTBUS ¢ BEKTOPaMH,
Ha KOOpPAMHATHBIN METOJ, Ha NPUMEHEHUE BEKTOPOB Ul BBIYMCICHUS BEJIUYUH
YTJIOB U PACCTOSTHHMA.

O3HaKOMUTBCS C J10Ka3aTEIbCTBAMHU TEOPEM CTEPEOMETPUU O B3AaUMHOM
PacIoyIOKEHUH MPSIMBIX U IJIOCKOCTEN C UCIOJIb30BAHUEM BEKTOPOB.
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8. YHEBHO-METO/INYECKOE N MATEPUAJIBHO-TEXHUYECKOE
OBECHEYEHUE NPOT'PAMMBI YYEBHOM JJUCHUTIJIAHBI

«MaremaTuKa: aﬂreﬁpa H HAYAJa MATEMATUYICCKOI'0 aHA/IN3a; reOMETPUs)

Peanuzammst mporpaMmpl  TUCHUTUIMHBI TpeOyeT HamWdus ydeOHOTO
KaOuHeTa MaTeMaTUKH
OoOopyaoBanne y4eOHOro KaOuHera:

- IOCA/I0YHBIE MECTA MO KOJUYECTBY O0YUYaIOUTUXCS;
- pabouee MecTo mpernoaaBaTes;
- IIJIaKaThl, TAOJIUIIBI,
- U3MEPUTEIIbHBIE U YEPTEHKHBIE UHCTPYMEHTHI;
- Ha0Op MOJIeNel TEOMETPUUYECKUX TET,
- KOMIUJIEKTBI KapTOUeK-3aJJaHui 10 BCEM TEMaM MPOrpPaMMBbI;
- KOMIUIEKThl WHCTPYKITUH /ISl IPOBEACHUS MPAKTUYECKUX padoT;
- KOMIUIEKT 3aJJaHu/ JIJIs1 TPOBEJICHUSI KOHTPOJIbHBIX PaboT;
- KOMIUIEKT pabo4nX TETpaJeH;
- PE3EHTALMK [0 BCEM TEMAM MPOrpPaMMBI;
- BUJIeOMaTepHUabl sl YPOKOB;
- DJIEKTPOHHBIC YUEOHUKH;

TexHnuyeckue cpeacTBa 00y4eHHs:
- KOMITBIOTEP C JIMIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUEHUEM;
- MYJIbTUMEAUNHBIA IIPOEKTOP;

- MHTCPAKTHBHAA JOCKa
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9. UICIIOJIB3YEMAS JIMTEPATYPA

Jna cmyoenmog

W

© oo~ O

Amumo I1.A. u ap. Anre6pa u Hadana anaim3a. 10 (11) k1. — M.: 2012
bammMakoB M.U. Marematuka. Yueouuk a1 HITO u CI1O. — M.: 2012
bammMaxoB M.U. Marematuka. Yueouuk nig HITO u CIIO. — M.: 2013
bammvakos M.I. MatemaTtuka. COopHUK 33129 TPOPUITHHON HAMPABICHHOCTH:
yae0.mocobue. — M.: 2012

bammakoB M.M. Martemaruka. 3agaunuk: yued.mocodue. — M.: 2012
bammakoB M.M. Maremaruka (0a30Bbiid ypoBeHb). 10 ki1 — M.: 2011
bammmakoB M.M. Maremaruka (0a30Bblid ypoBeHb). 11 kit —M.: 2012
bammvakoB M.M. Anrebpa u Hauana ananusa, reomerpus. 10 k1. — M.: 2013
bammvakoB M.M. C6opuuk 3amad: ydue6.mocodbue (6a3oBbii ypoBeHb). 11 KiI. —
M.: 2012

10.Konsrun FO.M. u np. Marematuka (Kuura 1). — M.: 2011
11.Konsrun FO.M. u np. Marematuka (Kuura 2). — M.: 2011

/Ina npenooasamenceii

1.

2.

O6 oOpazoBanuu B Poccuiickoit @Depepanuu. DenepaibHbIi  3aKOH
Poccuiickoii @eaepaunu ot 29 nexadps 2012 r. Ne 273-03

®denepanabHbli  TOCYJApCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CPEIHETO
(momHOro0) 0b1ero odpazoBanud. YTB. [Ipukazom MunoOpHayku Poccun ot 17
Mmas 2012 r. Ne 413

[Tpuka3z Muno6puayku Poccum ot 29 nekadbps 2014 r. Ne 1645 « O BHeceHuu
U3MEHeHU B mnpuka3 MwuHuctepcrBa oOpa3oBaHMs W Hayku Poccuiickoit
Oeneparuun ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHHH (eaepaabHOTo
roCy1apCTBEHHOI'O 00pa30BaTEIbHOrO CTaHIAapTa CPEAHEro (MOJIHOr0) 00Iero

o0pa3oBaHUsI.
PekoMeHmanmum 1o OpraHu3alKy MOJYYCHHS CPEAHET0o 00IIero oopa3oBaHus B
npeaenax OCBOCHHSI o0pa3oBaTeIbHBIX IPOrpaMm CPEIHETrO

npodecCHOHAIBHOTO0 00pa30BaHMs Ha 0a3e OCHOBHOI'O OOIIEero 0Opa3oBaHMS C
ydeToM TpeOoBaHMM (enepalbHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAAPTOB MW TOJIydaeMOW MNpPOPECCUu WIH CIEHHAIBHOCTH CpPEIHEro
npodeccuoHanbHOr0 00pa3zoBaHus (MUCbMO JlermapTamMeHTa rocyJapcTBEHHOM
NOJIUTUKK B cdepe moaArotoBku padouux kaapo u IO MunobGpHayku
Poccum ot 17.03.2015 Ne 06-259).

Artanacsu JI.C., byry3oB B.®., Kanomuer C.b. u ap. ['eometpus (6a30Bbiii u
npoduibHbIi ypoBHHK). 10-11. — M.: 2012

bammako M.M. Maremaruka. Kuura mis npenopasarens. Meroamuyeckoe
nocobue. — M.:2013

. bammvakxos M.U. I1.W. L{pranos. MeToandyeckoe mocodue Ijis IOATOTOBKH K

EI'D.-M.: 2011
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8. Komsarun FO.M., TkaueBa M.B, ®eneposa H.E. u ap. mox pen. Kumwxuenko A.b.
Anrebpa ¥ Hayajga MaremMaTHyecKkoro aHanu3a (0a30BbIi U MPOQUIBHBIN
ypoBHH). 10 k1. — M.: 2011

Hnmepnem-pecypcoi
1. http://school-collection.edu.ru — D3nekTpoHHbI y4eOHUK «MareMaTHka B
mkoJje, XXI Bexy».

2. http://fcior.edu.ru - wuHbOpMaMOHHBIC, TPEHUPOBOYHBIC M KOHTPOJbLHBIC
MaTepUaIbL.
3. www.school-collection.edu.ru -  Enunas  xomtekmmu  Ludpossix

00pa30BaTeNbHBIX PECYPCOB
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