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npodeccuonabHOe 00pasoBaTebHoe yupekaeHHe KpacHo1apekoro Kkpast
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1. IlosicHUTEABLHAS 3AIMCKA

PaGouas mnporpamma o0mIe00pa3oBaTeIbHON  YU4E€OHOW  JTUCHMIUIMHBI
OV]1.03 MaremaTuka IpeIHa3HauYeHa IS peanu3anuu OCHOBHOMI
npodeccuonansHo o0Opa3oBaTenbHO mporpammbl CIIO Ha 06a3e OCHOBHOTO
o01m1ero o6pazoBaHus MpU NOATOTOBKE KBATU(PUIIUPOBAHHBIX paO0UYNX, CITyKaIUX.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero
obmero oopazoBanus (mpuka3 MunoOpHayku Poccum ot 17.05.2012 r. Ne 413, ¢
U3MEHEHUSIMU U YTOUHeHHUsIMH OT: 29 nexabps 2014r., 31 nexabps 2015r., 29 utons
2017 r.), ¢ yuerom IlpumepHOl OCHOBHOW 00pa30BaTENbHOW  MPOTPAMMEBI
cpeaHero  obmiero  oOpa3oBaHUsA, OJI0OpeHHOH perieHneM ¢deaepaabHOTro
y4eOHO-METOIMYECKOTO 00BEMHEHHMS 110 001IeMy 00pa30BaHMIO (MPOTOKOI OT 28
utoHs: 2016 r. Ne 2/16-3), IlpumepHoii mporpamMmbl 001I€00pa30BaTEIBHOMN
IUCIMIUIMHBL «MaremaTuka: anrebpa M Havaja MaTeMaTHYeCKOro aHaiu3a,
reomerpusi», pexkomeHaoBaHHOU OT'AY «DUPO» (mporokos Ne3 ot 21.07.2015r.,
perucTpanroHHbld HOMep peneH3uu 377 ot 23.07.20151.), npeabsaBIsSeMBIX K
CTPYKType, COACpPKAHHIO W pe3ylbTaTaM OCBOCHHUS YYEOHOW AMCIMILTAHBI
«MatemaTHKay, B COOTBETCTBUH ¢ PekoMeHausaMy IO OpraHU3aIiK MTOTy9ICHUs
cpemHero oo1ero o0pa3oBaHus B peIesiax OCBOSHHUS 00pa30BaTeIbHBIX MTPOrPaMM
cpenHero mnpodecCHOHANBHOTO 00pa3oBaHWsi Ha ©0a3e OCHOBHOTO OOIIEro
oOpazoBanusi ¢ yuerom TpedoBanuii PI'OC cpennero npodecCHOHaTHLHOTO
oOpazoBanus no npodeccun 43.01.09 Ilosap, konautep (mpukaz MuHOOpHAYKH
Poccun o1 09.12.20161. Ne 1569), ykpynuennas rpymma 43.00.00 CepBuc u Typusm
(mucpmo JlemapraMeHTa ToCy1apCTBEHHOM MOJIMTUKH B c(hepe OATOTOBKY pabodmx
kagpoB u JIIO wu MunobOpuayku Poccunm ot 17.03.2015 Ne 06-259) u
YTounenusimu, omgoOpeHHbIMU  HaydHo-mMeTomudyeckum  coBeTtoM  LleHTpa
npodeccuonanbHOTO O0Opa3zoBaHus W cuctem kBamudukaruii OI'AY «OUPO»
(mpotokoit Ne 3 ot 25.05.2017r.).

Conepxanue pabodeid mporpaMMmbl Y4eOHOW TUCIUTIIUHBI «MaTeMaThKay
HAINpPaBJICHO HA JOCTH)KCHHUE CJIEIYIOMIMX IENeH:

* obecrnieueHne cOPMUPOBAHHOCTH MIPEIICTABICHUA O COIMAIBHBIX, KyJIbTYypPHBIX
¥ UCTOPHUYECKUX (PaKTOpaxX CTAHOBJICHUS MAaTEMAaTHKH;

* obecrnieueHne Cc(HOPMHPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBIIUICHHUS;

* obecneueHue chOPMUPOBAHHOCTH YMEHUIN MPUMEHSATH MOJyY€HHbIE 3HAHUS TPU
peIlIeHNH Pa3InYHbIX 3a/1a4;

e obOecrieueHrne CPOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTUKE KaK YacTu
00IIIeueIOBeUeCKOl KyIbTYphl, YHHBEPCATBHOM S3bIKE HAYKH, IO3BOJISIOIIEM
OTHCHIBATh M U3y4YaTh peajabHbIC POIECCHI U SIBICHHUS.



N3ydenne yueOHON AUCIMIUTUHBI «MaTteMaTuka» JOJKHO 00EeCTIeUUTh:

. cOpPMHUPOBAHHOCTh TMPEACTABICHU O COLMAIBHBIX, KYJbTYPHBIX U
HUCTOPUYECKHX (DaKTOpaX CTAHOBJICHUS MaTEMAaTUKHU;
. cOPMHPOBAHHOCTh ~ OCHOB  JIOTMYECKOT0,  QJITOPUTMHYECKOTO0 U

MaTEeMaTHYECKOTO MBILIUICHUS;
. c(OpPMUPOBAHHOCTh YMEHUHN MPUMEHSTD MOTYUCHHbIC 3HAHUS MIPH PELUICHUH
pa3IMyYHBIX 3a]1a4;

. COPMUPOBAHHOCTh  MPEACTABICHUH O  MaTeMaTHKe Kak  4YacTH
OO0IIIeUeI0BEYECKON KYJIbTYPhl, YHUBEPCATHHOM S3BIKE HAYKH, IO3BOJISIOIIEM
OTKCHIBATh M U3Y4aTh PEaTbHBIE TPOIIECCHI U SIBICHU.

B pabouyro mporpammy BKJIIOYEHO COJEp)KaHWE, HaINpaBlIeHHOE Ha
dbopMupoBaHre y 00y4daromuxcsi KOMIETEHITNH, HEOOXOJUMBIX ISl KAUeCTBEHHOTO
ocoenusi OIIOIT CITO na 6a3e oCHOBHOTO 0011ero 00pa3oBaHuUs C MOJIyYEHUEM
cpemHero oOmero oOpa3oBaHUs, MPOTPAMMBbI MOJATOTOBKH KBaTHU(UIIMPOBAHHBIX
pabounx, coyxanux (IITIKPC).

PaGouass mporpamma y4eOHOW AMCHUIIIMHBI «MareMaTuka» peaanu3yer
o0Opa3oBaTeNbHYI0 TpOrpaMMy CpeaHero ooOImero oOpa3oBaHUs B Ipeneax
ocoeHust OIIOII CIIO na 6a3e OCHOBHOTO OO0IIEro 00pa3oBaHUs, YTOYHSET
collepkaHuMe yY4yeOHOro MaTepuaja, I[OCJIEJOBATeIbHOCTh €ro  U3Yy4YeHHs,
pacmpezienieHne y4eOHbIX YacoB, TEMAaTUKY pedepaToB, yuuThIBas creuupuky
IpOrpaMM MOATOTOBKH KBAJTU(UIIMPOBAHHBIX PaO0UYMX, CIYXKAIIUX OCBaHMBaeMOMN
npopeccun  43.01.09 Ilosap, koHgUTED.

Pabouas mporpaMma MOXKET UCTIOIB30BATHCS IPYTUMH TTPO(HeCCHOHATEHBIMU
o0pa3oBaTeNIbHBIMH ~ OpPTaHU3alUsIMH,  PEATM3YIOIIMMU  00pa30BaTEIbHYIO
IporpaMMy CpeaHero oOmero oOpa3oBaHHs B IpeaeiaX OCBOCHHS OCHOBHOM
OIIOII CIIO nHa 6a3e ocHoBHOro od61ero oopazopanus [IITKPC,

1.1 O0mas xapakTepucTHKA Y4eOHOM U CHUILIUHBI

OY.03 MaremaTuka

Marematuka  sBisercss — (QyHAAMEHTAIBHOW  0OIIeoOpa3oBaTEIbLHOM
JTUCHUTUTMHOM CO  CIIOKUBIIMMCS ~YCTOWYHMBBIM  COACPIKAHUEM U OOIIUMHU
TpeOOBAHUSAMHU K MOATOTOBKE O0YYArOIINXCS.

B mnpodeccnoHanbHbIX 00pa30BaTENIbHBIX OpPTaHHU3AIMAX, PEaATH3YIOLIIX
00pa30oBaTeNIbHYI0 MPOrpaMMy CpeaHero ooOmero oOpa3oBaHus B Tpejaeiax
ocBoenusi OIIOIl CIIO na 6a3e oOcHOBHOro 00mIero oOpa3oBaHMs, H3YUYECHHE
MaTeMaTUKd HMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT PO
podecCHoHaTLHOTO 00pa30BaHMS.

[Tpu ocBoenun npodeccun CIIO ecTecTBEHHO - HAYYHOTO npodus
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npodeccuonanbHOrO0 O00Opa3oBaHmMss Maremarthka Ha 0asoBom ypoBHe DI'OC
cpeaHero oOmiero o0pa3oBaHMs, YUMTHIBAIOImas CHelUudUKy npodeccuun
43.01.09 IloBap, koHIUTED.

DTO0 BBIpAKAETCS B COACPKAHUH O0YUCHHSI, KOJTMUECTBE YaCOB, BBIICIIIEMbIX
Ha W3Y4YEHUE OTAEIBHBIX TeM MPOTPaMMBbl, TITYOHMHE UX OCBOCHHUS O00yUYaIOIIUMUCH,
o0beMe 1 XapaKkTepe MPaKTHIECKUX 3aHSATHH.

OO0mue nenu u3ydyeHruss MaTeMaTHKA TPATUITMOHHO PEATH3YIOTCS B YEThIPEX
HaIPaBICHUIX:

1) oO1iee npeacTaBieHne 00 UaEIX U METOaX MaTEeMaTHKH;

2) UHTEJUICKTYaJIbHOE Pa3BHUTHUE;

3) oBJIaZIcHUE HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSMHU ¥ YMCHUSMU;
4) BOCIIUTATEIILHOE BO3JICHCTBHE.

[Mpodunuzanust neneil mareMaTnyeckoro oOpa3oBaHMs OTpa)kaeTcs Ha
BBEIOOpE MPUOPUTETOB B OPraHU3AINK YICOHOU AESITEIBHOCTH O0yuatomuxcs. s
€CTECTBEHHO - Hay4yHOro mnpoduis mnpodeccuoHambHOro o0pa3oBaHus OoJjee
XapaKTepPHBIM SIBJISIETCS YCWJICHHE OOINEKYJIbTYPHOH COCTABIAIOIMIECH Yy4eOHOM
JTUCIMIUIMHBI C OPUEHTAIlMel Ha BHU3yalbHO — OOpa3HBIM U JIOTUYECKOW CTHIIU
y4eOHOM pabOTHI.

Takum o0pa3om, peanm3anus COACpPXKAHUS yUeOHOM JUCIUTUIAHBI
OPUEHTHUPYET Ha MPUOPUTETHYIO POJIh MPOILECCYAThHBIX XapAKTEPUCTHK yIeOHOM
paboThI, 3aBUCAIUX OT MPOoGuiIs MPodhecCHOHATHPHOTO 00pa30BaHUS, MOTYUCHUS
OTIbITA HCTIOJL30BAHUSI MAaTEMAaTUKH B COJEPKATEIBHBIX M TPO(ECCHOHATHHO
3HAYUMBIX  CHTyallMsIX 10  CPaBHEHHIO €  (OpPMaIbHO-YPOBHEBBIMU
PE3yNbTaTUBHBIMH XapaKTEPUCTUKAMU O0yICHUS.

Conepxanne y4eOHOUM AUCHMIUTUHBI pa3pad0TaHO B COOTBETCTBUU C OCHOBHBIMU
coJlepKaTeIbHBIMU JIMHUAMA O0YYEeHUS MaTEMaTHKE:

* anreOpanyeckas JTUHUSA, BKIIOYAIONIA CUCTEMATHU3AIMIO CBEJACHHUM O YHCIIAX;
U3y4YeHHE HOBBIX U OOOOIIECHHE paHee H3YyUEHHBIX omepanuil (BO3BEJACHHUE B
CTENeHb, W3BIICYCHUE KOPHS, JorapuMUpPOBaHHE, CHUHYC, KOCHHYC, TaHTEHC,
KOTaHTE€HC M 0OpaTHBIC K HUM); U3YYCHHE HOBBIX BHJIOB YHCJIOBBIX BBHIPAKEHUN U
dbopMyII; COBEpIICHCTBOBAaHHWE TMPAKTUYECKUX HABBHIKOB U BBIYUCIHTEIHHOU
KyJbTYpbl, pacHIMPEHUE ¢ COBEPIICHCTBOBAHHE anreOpanyecKkoro ammaparta,
c(OpPMHUPOBAHHOTO B OCHOBHOW IIKOJE, M €ro TMPHUMEHEHHE K PEIICHUIO
MaTEMaTUYECKUX U TPUKIIATHBIX 33/1a4;

* TEOpPETUKO-(QYHKIIMOHAJIbHAS JIMHHS, BKJIIOYAIONIAs CHCTEeMAaTH3allui0 U
pacImupeHue CBeICHU O (DYHKIMSIX, COBEPIIICHCTBOBAHNE TPpaPUIECKUX YMEHHUI;
3HAKOMCTBO C OCHOBHBIMH HJECSIMH W METOJIaMH MaTEeMaTHYeCKOrO aHalu3a B
o0beMe, TO3BOJIAIOIIEM HCCIENAOBaTh dJIEMEHTapHble (QYHKIIMM U peliaTh
NpOCTEHIre TeoMeTpuIecKre, GU3NISCKUE U IPYyTHe MPUKIIaIHbIC 3a1a4H;



* JIMHUSA YPaBHEHUI M HEPABEHCTB, OCHOBAHHAsl HA MOCTPOCHUU U HCCIIEI0BAaHUU
MaTeMaTUYeCKUX  MOJeNIeld,  MepeceKkalmascs ¢ aiaredpanyeckod U
TEOPETUKO-PYHKIIMOHAIBHOM ~ JIMHUSIMM M BKJIIOYAIOIIAs  pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHUKU anredpanueckux NpeoOpa3oBaHUM [Jisi pelieHUs
ypaBHEHUH, HEPABEHCTB M CHUCTEM; (OPMHUPOBAHHUE CIOCOOHOCTH CTPOHUTH W
UCCIIEIOBAaTh MPOCTEUIIINE MATEMATUYECKUE MOJENH MPU PELICHUH MPUKIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHbBIX U CHEIUAIbHBIX JUCIUILINH;

* TEOMETPUYECKasl JIMHUS, BKJIIOYAONIas HarISAHbIE MPEACTaBIEHUS O
IPOCTPAHCTBEHHBIX (PUTYpax U U3YUYEHHE UX CBOMCTB, (POPMUPOBAHUE U PA3ZBUTHE
IMPOCTPAHCTBEHHOTO  BOOOpa)KE€HHUs, pPa3BUTHE CIIOCOOOB  TIE€OMETPUUYECKHX
U3MEPEHUM, KOOPJUHATHOTO M  BEKTOPHOTO  METOJOB ISl  peIIeHUs
MaTEeMaTUYECKUX U TPUKJIATHBIX 33/1a4;

* CTOXACTWYECKas JIMHWSA, OCHOBAaHHAS HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
MpeACTaBICHUM 0 BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX
OKPY’KaIOILEro MUpA.

Paznenbl (Tembl), BKIIOUEHHBIE B COJEp)KaHUWE Y4eOHOW JMCIUIUIMHBI,
ABJISIFOTCSL OOLIUMU /7151 BCcexX npoduieil npodeccuoHanbHOro 00pa3oBaHus U MpH
BceXx oObemMax y4eOHOro BpPEMEHHM HE3aBUCHMO OT TOTO, SBJSETCS JU yueOHas
muciuiuinHa «MareMatrkay 0a30Boi Wi MPOGUITHLHOM.

B Tematmueckux muiaHax pabodeil mporpaMMbl y4eOHBIM MaTepuan
npeacTaBieH B (QopMe  Yepenayrolierocs — pa3BepThIBAHUS  OCHOBHBIX
Collep)KaTeNbHBIX  JUHUK  (anreOpandeckod,  TeOpeTHKO-()YHKUIHOHAIBHOM,
yYpaBHEHUN M HEPABEHCTB, N'€OMETPUUYECKOW, CTOXACTHUYECKOI), UYTO IMO3BOJIAET
riOKO HCIOJIb30BaTh MX PACIOJIOKEHHE W B3aMMOCBSI3b, COCTABIISTH padOunii
KJICHIApHBIA IIJIaH, TMO-pa3HOMY uepeays ydeOHble TeMbl (TJIaBbl y4eOHHUKA),
YUUTBIBAsI €CTECTBEHHO - HAy4YHbIH Mpoduib mpodeccuoHanbHOro o0pa3oBaHus,
cnerupuky npopeccun CIIO 43.01.09 IloBap, koHauTep, MIyOMHY H3y4UEHUs
MaTepuasa, ypoBeHb MOJATOTOBKU OOYUYaOIIUXCS 110 TPEIMETY.

N3yuenue oOmieoOpa3oBaTenbHON y4eOHONW AUCIUIUIMHBI «MaTteMaThkay
3aBepIlaeTcs MOIBEICHUEM UTOTOB B (pOpME 3K3aMEHA B paMKax MPOMEKYTOUHON
aTTectanuu oOywarommuxcst B mpoiiecce ocBoeHust ocHoBHou OIIOIT CIIO ¢
nojyueHuem cpeanero oomero oopazopanus [1ITKPC.

B pazgene nporpammbl «ConaepxaHue y4eOHOW NHUCHMIUIMHBD) KypCHUBOM
BBIZICIICH MaTepHas, KOTOPHI MPU M3YYCHUH MATeMAaTHKH KaK 0a30BOM, TaK W
poGrIIbHON yueOHOM NUCIMIUIMHEI, KOHTPOJIIO HE TTOJJIC)KHT.

1.2 MecTo yueOHOI JUCHMILIMHBI B Y4e0HOM IJIaHe

O6mieoOpazoBarenpHas ydyeOHas gucuumuinHa OVY]1.03 Marematuka



OTHOCUTCS K TIpenMeTHou oOnactu «Martematuka u uHpopmatukay mo ®I'OC
COO (6a30BbIli ypoBeHb) W K 00I1Ic00pa30BaTEILHOMY IIMKJIY OCHOBHOM
npodeccuoHanbHON 00pa30BaTEIbHON MPOrPaMMBbl CPETHETO MPOPECCUOHATBHOTO
o0Opa3zoBaHus Ha 6a3e OCHOBHOrO 0O0IIero o0pa3oBaHUs C MOJIYYEHUEM CPETHErO
obmero oopazoBanus [TIITKPC ¢ yuetom TpeboBanmit ®I'OC CIIO u ectecTBEHHO —
HAy4HOTO MPOo¢ st mpodheCcCHOHATHFHOTO 00pa30BaHUA.

1.3 Pe3yabTarbl 0CBOCHHS YU€OHOM TUCHUIUINHBI — JIHYHOCTHDIE,
MeTanpeAMeTHbIe, PeMeTHbIE.

OcBoeHue  colepkaHusi  y4eOHOW  AUCHUIUIMHBL  «MaTtemaTuka»

o0ecreurBaeT JOCTHKEHHE 00YUYaOIMMHUCS CIEAYIOIINX PE3YIbTATOB:
JIMYHOCTHBIX:
— POCCUHCKYIO TPaKIAHCKYI0 HWACHTUYHOCTh, MATPUOTHU3M, YBaXKEHHE K
CBOEMY HapoJay, 4YyBCTBa OTBETCTBEHHOCTH Iiepen PoauHON, ropAaocTu 3a CBOM
Kpai, cBoro Pouny, mponuioe 1 HacTosiliee MHOTOHAIMOHAIbHOro Hapoja Poccun,
YBa)K€HHE TOCYAapPCTBEHHBIX CUMBOJIOB (Tep0, piiar, TumMH);
— IPOKIAHCKYIO TO3UIMI0 KaK AaKTUBHOIO M OTBETCTBEHHOIO 4YJIEHA
pPOCCHUICKOrO OOIIEeCTBa, OCO3HAIOMIETO CBOM KOHCTUTYLMOHHBIE TpaBa H
00s13aHHOCTH, YBQ)XKAIOIIETO 3aKOH W MPaBOMOPSAIOK, 00JIQAroIIer0o YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOUIETO  TPAAUIIMOHHBIC
HallMOHAJNbHBIE U OOIIeYeNIOBEYECKNEe TyMAHUCTHYECKUE U JIEMOKpPATUYECKUE
LEHHOCTH;
— TOTOBHOCTb K CIy>KeHHUI0 OTe4ecTBY, €ro 3alluTe;
— c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOM MPAKTHUKW, OCHOBAHHOTO Ha TUAJIOTe
KYJbTYp, @ TaKKe pa3IudHbIX (OpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B MOJIMKYJIbTYPHOM MHPE;
— c(hOpMUPOBAHHOCTh ~OCHOB  CaMOpa3BUTUSL W  CaMOBOCIHUTaHUS B
COOTBETCTBUHU C OOIEYEIIOBEUECKUMH IIEHHOCTSIMU M HJealaMHU TPaKTaHCKOTO
oOlIecTBa; TOTOBHOCTh M CIOCOOHOCTh K CAMOCTOSITENIbHOM, TBOPYECKOW U
OTBETCTBEHHOM JIESITEIbHOCTH;
— TOJIEPAHTHOE CO3HAHUE U TTOBEACHHUE B MOJUKYIBTYPHOM MUPE, TOTOBHOCTD U
CIIOCOOHOCTh BECTHM JWAJOr C JPYTUMU JIIOAbMH, JIOCTUTaTh B HEM
B3aMMOIIOHMMAaHUS, HAaXOAUTh OOIINE LEIN U COTPYIHUYATH AJIA UX JOCTUKCHHS,
CIIOCOOHOCTH ~ MPOTUBOCTOATH  HMJAEOJIOTMM  JKCTPEMH3Ma,  HAIMOHAINU3MAa,
KceHohoOnH, MAUCKPUMHUHAIMK TI0 COLMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HAIlMOHAIBHBIM MTPU3HAKAM U IPYTUM HETATUBHBIM COIIMAIbHBIM SIBIICHUSM;
— HABBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMH, NE€TbMU MIIQJIIIETO BO3pacCTa,
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B3POCIIBIMU B 00pa3oBaTenbHOM, 00II1eCTBEHHO MIOJIE3HOM,
y4eOHO-UCCIEeI0BATENbCKON, MPOEKTHON U APYTUX BUJIAX EATEIbHOCTH;

— HPaBCTBEHHOE CO3HAHME U  TIOBEJIEHHE HAa  OCHOBE  YCBOCHUS
00I1eYeI0BeYeCKUX [IEHHOCTEH;

— TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMO0Opa30BaHUIO,
Ha TMPOTSHKEHUU BCEH JKU3HU; CO3HATEIBHOE OTHOUICHHWE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBUIO YCIEMIHONW MPOo(ecCHOHANbHON U O0OIEeCTBEHHOU
NeSTEIbHOCTH;

— ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIIICHUH;

- OPUHATHE W pPEaTU3alMi0 IIEHHOCTEH 370pOoBOro M 0e30macHoro obpasa
KU3HHU, TOTPEOHOCTH B (HU3UYECKOM CaAMOCOBEPIICHCTBOBAHUM, 3aHATHUSIX
CHIOPTHUBHO-03/IOPOBUTEIBLHON JESATEIBHOCTHIO, HEMPUSITHE BPEAHBIX IMPUBBIYECK:
KypeHHUS, yIIOTPEOICHHSI aTKOTOJIsI, HAPKOTUKOB;

— OepekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3NYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U APYTUX JIOJEH, YMEHUE
OKa3bIBaTh MEPBYIO TOMOIIIb;

- OCO3HaHHBIM BBIOOp Oyaymied mpodeccuu U BO3MOXKHOCTEM peanu3aniuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIGHHWE K MPOQecCHOHATHHON
JESITEIbHOCTH KaK BO3MOXKHOCTH YYacTHsI B PEHICHUH JUYHBIX, OOIECTBEHHBIX,
rOCYyJIapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TTPOOJIEM;

— c(hOPMHUPOBAHHOCTh HKOJOTHYECKOTO MBINIJICHUS, TOHUMAaHUS BIUSHUS
COIMAIbHO-PKOHOMHYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOIAHOU M COIMAIBHON
CpeIIbl; MPUOOPETEHUE OTBITAa SKOJIOTO-HANPABICHHOM e TEIbHOCTH;

— OTBETCTBEHHOE OTHOUIEHWE K CO3/JaHHI0 CEMbH HAa OCHOBE OCO3HAaHHOIO
MPUHSTHA LIEHHOCTEN CEMENHOU KU3HH,

— c(hOpMUPOBAHHOCTh MPEACTABICHUM O MaTE€MaTHKEe KaK YHUBEPCAJIbHOM
SI3bIKE HAYKH, CPEICTBE MOJCIUPOBAHUS SIBIICHUN U MPOIIECCOB, UAECAX U METOJIax
MaTeMaTHKHU;

— NOHMMAaHKE 3HAYUMOCTH MAaTEMATHKH JJIsl HAYYHO-TEXHHUECKOT O porpecca,
c(hOpMUPOBAHHOCTh OTHOUIEHUS K MAaTEMaTHUKE KaK K 4acTH OOIleYeI0BeYeCKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS MaTeMaTHKH, 3BOJIIOLIMEH
MaTEeMaTUYECKUX UICH;

— pa3BUTHE JIOTUYECKOI'O MBINIJIEHUSI, MPOCTPAHCTBEHHOTO BOOOpaXKEHUs,
AITOPUTMHUYECKON KYJIbTYPbl, KpUTUYHOCTH MBILUICHUS Ha YPOBHE, HEOOXOIUMOM
i Oyayiien npogecCHOHaNbHON AeSTeIbHOCTH, IS IPOAOIKEHUS 00pa3oBaHus
U caMooOpa30BaHus;

— OBJIQJICHUE MATEMAaTUYECKUMH 3HAHUSIMHU U YMEHUSAMH, HEOOXOJMMBIMU B
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TIOBCETHEBHOM JKU3HU, JUISI OCBOSHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX TUCIUILTIH
¥ JUCHUIUIMH MpOo(eCcCHOHAIBHOTO IMKIJIA, I TOJydyeHUs oOpa3oBaHUS B
o0nactsx, He TpeOyIomuUX yriIyOJIeHHOH MaTeMaTHUeCKOM MO OTOBKH;
— TOTOBHOCTb U  CHOCOOHOCTh K  OOpa3oBaHHIO, B TOM  YHCIE
caM0o00pa30BaHUIO, HA MPOTSDKEHUM BCEU JKU3HH; CO3HATEIBHOE OTHOIICHHE K
HETPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEIMIHOW Mpo(ecCHOHANBHON U
00I1IeCTBEHHOH J1eATENIbHOCTH;
— TOTOBHOCTb M  CIIOCOOHOCTh K CaMOCTOSATENBbHON TBOPUECKOH W
OTBETCTBEHHOU N1 TENILHOCTH;
— TOTOBHOCTH K KOJUICKTUBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTenpbHOM,  OOILIECTBEHHO  TOJE3HOH,  yueOHO-MCCIeN0BaTENbCKOMH,
NPOEKTHON M JPYTUX BUJAX ACATEIbHOCTH;
— OTHOILIEHHE K MPOo(EeCcCHOHANBHON MAEATENbHOCTH KaK BO3MOXKHOCTU
ydyacTHsi B  PEIICHWH  JIMYHBIX,  OOINECTBEHHBIX,  T'OCYAapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX MTPOOJIEM;

MeTanpeaMeTHBIX:
— YMEHHE CaMOCTOSTENBHO OIPENeNATh LENH JESTSIFHOCTH M COCTAaBIATH
IUIaHBl JESATENBHOCTH; CAMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JEATENbHOCTh; HCIOJIb30BATh BCE BO3MOXKHBIE PECypChl JUIs
JOCTH>KEHUS TOCTABJICHHBIX [EJIEH 1 peaTu3alliy IIIAHOB IS TEIIbHOCTH; BEIOUPATH
YCIICIIHBIE CTPATETHU B PA3JIUYHBIX CHTYAIIHSX;
— yMEHUE TMPOIYKTUBHO OOMIATECS H B3aUMOJCHCTBOBATH B IIPOIECCE
COBMECTHOM  JIeSTENbHOCTH, YYUTHIBATh MO3UIMU  JPYIHMX  YYaCTHUKOB
NeATeNIbHOCTH, 3(PhEeKTUBHO pa3peniatb KOH(MIUKTHI,
— BJIaJiCHHNE HaBBIKAMU I[I03HABATEJIbHOM, Y4eOHO-HUCCIIEIOBATENBCKON U
NPOCKTHON JESITeTbHOCTH, HaBBIKAMH pa3pelIeHusi MpoOiieM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIICHUS IPAKTUIESCKHUX 3a/1a4,
NPYMEHEHHIO Pa3IMYHBIX METOJIOB MTO3HAHUS;
— TOTOBHOCTb u CHOCOOHOCTh K CaMOCTOSTENBbHOM
MH(POPMAIIMOHHO-TI03HABATEIILHON IS TEILHOCTH, BIIaJICHIE HABBIKAMU MOy YCHHUS
HEeo0X0IuMoii HH(OPMAITUH U3 CIIOBAPEH Pa3HBIX TUIIOB, YMEHUE OPUEHTUPOBATHCS
B pasIMYHBIX HCTOYHMKAX HWHPOPMALUH, KPUTHUYECKU  OICHHBATH |
MHTEPIPETHPOBATH HHPOPMAIIHIO, TIOTYIAEMYIO U3 Pa3IHYHBIX HCTOYHUKOB;
— YMEHHUE HCIIOJIb30BaTh CPeiCTBA MH(OOPMAITMOHHBIX U KOMMYHHUKAIIHOHHBIX
texHonoruii (manee - MKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX H
OpPTaHU3aIMOHHBIX 337a4 C COOJIOJICHHEM TPEeOOBAHUN SPrOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHISI, IPABOBBIX ¥ ATHUECKUX HOPM, HOPM
UH(GOPMaIIMOHHON 0€30MaCHOCTH;
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— YMEHHUE OMpeNesaTh HazHaueHue W (YHKIUUA Pa3TUYHBIX COIMAIBHBIX

UHCTUTYTOB;

— YMEHHE  CaMOCTOATENIbHO  OLIEHMBATh W  NPUHUMATh  PEUICHUS,

ONPEACISAIOIINE CTPATETHUIO MTOBEACHHUS, C YUETOM IPaKTAHCKUX U HPABCTBEHHBIX

LICHHOCTE;

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHME $CHO, JIOTHYHO MU TOYHO

U3JIaraTh CBOIO TOUKY 3PEHHUSI, HCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BIAJICHUE HAaBBIKAMU IMIO3HABATEILHONW pEeQIEKCUU KaK OCO3HAHUS

COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, WX pPE3YyIbTATOB U

OCHOBAHHWI, TPaHULl CBOETO 3HAHMS W HE3HAHMS, HOBBIX MTO3HABATEIbHBIX 33734 U

CPEACTB ISl UX TOCTUKEHUS;

— COO0pa3uTENbHOCTh M HMHTYULHUSA, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX

MIPEICTABIICHUI; CTIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHHUIO MHPA,
NpeAMEeTHBIX:

— c(hOpMHUPOBAHHOCTh TPEICTABICHUNA O MAaTEMAaTHKE KaK YacCTH MHPOBOM

KyJbTYPBI U MECTE€ MATEMATHUKH B COBPEMEHHOU [IUBUIIN3ALIUU, CIIOCO0AaX OMUCAHUS

Ha MaTEMaTUYECKOM SI3bIKE SIBJICHUM pPEaIbHOTO MUPA,

— c(hOpMUPOBAHHOCTh MPEACTABICHUI O MaTeMAaTHYECKUX TMOHATHUIX Kak

BAKHEUIIINX MAaTEMAaTHYECKUX MOJEIAX, IMO3BOJSIONIMX ONUCHIBATh U H3y4aThb

pasHble TPOLECCHl U SABJCHHUS; IMOHMMAHHE BO3MOXHOCTH aKCHOMAaTHYECKOTO

MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUIL;

— BJIaJICHUE METOJAMH JOKa3aTEJIbCTB U AITOPUTMOB PELICHUS, YMEHUE UX

MIPUMEHATH, TPOBOAUTH J1I0KA3aTEIbHBIE PACCYKACHHUS B XO€ PELICHUS 33144,

— BJIAJICHUE CTAaHJAPTHBIMM [PUEMAaMH PELICHUS PAlMOHAJIbHBIX W

UppalMOHAIbHBIX, TOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUI

Y HEPABEHCTB, UX CUCTEM; UCMOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPAMM, B

TOM YHUCJE Uil TIOMCKA IMYTH PELICHUS U WUIFOCTPAUUU PEUICHUS YPAaBHEHUN U

HEPABEHCTB;

— c(hOpMHUPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX MOHSATHSIX, HACIX U

METO/IaX MAaTEMATUYECKOTO aHAIN3a;

— c(hOPMHUPOBAHHOCTh  MpPEACTaBICHU 00  OCHOBHBIX  MOHSTHSIX

MaTeMaTUYECKOr0 aHalln3a U UX CBOMCTBAX, BIAJICHUE YMEHUEM XapaKTEPU30BATh

noBeZicHue (YHKIHMA, WCIOJIb30BAHUE TIOJYYCHHBIX 3HAHWWA MJI ONMUCAHUS H

aHaJIn3a PEaAIbHBIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU IIOHSTHUSAMHU O IUIOCKUX W IPOCTPAHCTBEHHBIX

reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; CHOPMHUPOBAHHOCTH YMEHUS

pacrno3HaBaTh Ha YEpPTEkKaAX, MOJEIAX M B PEAIBHOM MHpPE T€OMETPUYECKHUE

burypsl; npUMeHEHNE U3YYEHHBIX CBOMCTB reOMeTpUYecKux puryp u Gopmys s
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peleHns reOMEeTpUYECKUX 3a71a4 U 3a]1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;
- c(OpMUPOBAHHOCTh NPEJACTABICHUN O IpoLEeccax U SBJICHUSAX, NMEIOIIUX
BEPOSITHOCTHBIN XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE,
00 OCHOBHBIX MOHATHSIX JIEMEHTAPHOUN TEOPUH BEPOSITHOCTEH; yMEHHUI HAXOAUTD U
OILICHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITHII B MPOCTEHIINX MPAaKTUYECKUX
CUTYaLUSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYalHbIX BEJINYMUH;
- BJIaJICHUE HABBIKAMH MCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMm
IIPU PELICHUY 3a/1a4.

B  pesynbrare u3ydyeHuss y4eOHOM  AMCLMILIMHBI  «MaremaTtuka»
oOy4aromuics HayqYuTCs:
Pa3sBuTHe NOHATHSA 0 YHCTIE:
— OnepupoBath Ha 6a30BOM YpOBHE MOHSATHUSMH: IIE€JIO€ YUCIO, NETUMOCTh
yucesl, OOBIKHOBEHHast JpoOb, JeCATUYHAas JpoOb, pPALMOHAIBHOE YUCIIO,
npUOIMKEHHOE 3HaYEHHUE YHCIIa, YACTh, 0715, OTHOLIEHHE, IPOLIEHT, MOBBIIIEHUE U
MOHIKEHUE HA 3a/IaHHOE YUCIIO MPOIIEHTOB, MacIlITao;
— ormepupoBath Ha 0a30BOM ypOBHE TOHATUSAMHU: Jorapudm yucna,
TPUTOHOMETPHUYECKAsT OKPYKHOCTb, TpajJyCHas Mepa YIJIa, BEJIMYMHA YIJIA,
3aIaHHOIO0 TOYKOM HA TPUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI'€HC U KOTAaHT€HC YTJI0B, UMEIOLUX POU3BOJIbHYIO BEIUYMHY;
- BBINOJIHATh apU(PMeTUUECKUEe NEHCTBUS C LEIbIMU M PALMOHAIBHBIMU
YUCJIaMHu;
— BBIMIOJHATh  HECIIOKHbIE  MpeoOpa3oBaHUSl  YHMCIOBBIX  BBIPAKCHHIA,
COJIEpIKalX CTEIIEHHU YUCEI, JINOO KOPHU U3 Uncel, TM00 JJorapupmMbl YUCEI;
- CpPaBHMBATh pallMOHAJIbHBIC YHCIIA MEXKTY COOOM;
- OLICHMBATh M CPAaBHUBATh C PALMOHAJIBHBIMH YMCIAMU 3HAYEHUS LEIBIX
CTEeNeHel 4Yncesl, KOpHEH HAaTypajJbHOW CTENEHU M3 YHCel, JorapudmoB 4ducen B
IIPOCTBIX CIIy4asx;
- n300paxaTh TOUKaMH Ha YUCIOBOU MPSMOM LieJble UPAallMOHAIbHBIE YUCIIA;
- n300paxkaThb TOUKAMH Ha YUCJIOBOM MPSMOM IeJble CTENEHU YUCEN, KOPHU
HATYpaJIbHOM CTETEHU U3 YHCEI, IOTapU(pMbl YUCE B IPOCTHIX CIyYasx;
- BBITNOJIHATH HECJIOKHBIE ITPE0OPA30BAHUS LIENBIX U IPOOHO-pAIMOHATIBHBIX
OYKBEHHBIX BBIPAKEHUM;
— BBIPAXKaTh B MPOCTEUIINX CIIy4asiX U3 PAaBEHCTBA OJHY IIEPEMEHHYIO Yepes
APYTHC,
— BBIUMCIATH B MPOCTHIX CIIydasX 3HAUEHUS YHUCIOBBIX M OYKBEHHBIX
BBIPAXEHU, OCYIIECTBIISISI HEOOXOAUMBIE MMOJCTAHOBKH U IPE0OPa30BaAHNUS;
- n300paxkaTb CXEMaTHYECKH YIoJj, BEJIMYMHA KOTOPOTO BBIPAXKEHA B
rpamycax;
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— OILICHMBATh 3HAKH CHHYCa, KOCHHYCA, TAHI€HCA, KOTAaHT€HCA KOHKPETHBIX
YTJIOB.

B noBcenHeBHOM KU3HU U NPU U3YUEHUH JAPYTUX YUEOHBIX IPEAMETOB:

— BBITIOJIHATH BBIYUCIICHUS TIPU PEILICHUH 337a4 IPAKTHUECKOTO XapaKkTepa;

— BBIMIOJHATh ~ NMPAKTUYECKUE  pacyeTbl C  HCIOJBb30BAHMEM  MPH
HEO0OXOMMOCTHU CITPAaBOYHBIX MATEPUATIOB U BBIUUCIUTENBHBIX YCTPOMCTB;

— COOTHOCUTh  peajbHble€  BEJIMYMUHBI,  XaPAKTEPUCTHUKU  OOBEKTOB
OKPY’KAIOIIET0 MUPa C UX KOHKPETHBIMH YHCIIOBBIMH 3HAUCHUSIMU;

— UCIOJIb30BaTh METOJbl OKPYIJICHHsS, MNPUOIMKEHUS W TPUKUIKUA TPH
pelIeHUH MPAaKTUYECKUX 3a7a4 MOBCEIHEBHOMN KU3HU

YpaBHeHUs U HEPABEHCTBA:

— pemath norapudpmMuyueckue ypasHenus Buza log a (bx + ¢) = d u nmpocreiimue
HepaBeHCTBa BHja log a x < d;

— pemarh TMoKa3aTelabHbIe ypaBHeHUs, Buga abx+c= d (tme d MoxHO
MIPEICTaBUTh B BUJIE CTETICHH C OCHOBAHUEM a) U MPOCTEHIINe HEPAaBEHCTBA BUAA aX
<d (rne d MOHO MPEICTaBUTH B BUJIE CTETICHH C OCHOBAaHUEM a);.

— IPUBOIUTH HECKOJIBKO IPUMEPOB KOpHEH poCTeHIIero
TPUTOHOMETPHUUECKOTO YpaBHEHMSI BUA: SIn X =a, COS X = a, tg Xx=a, ctgXx =a,rae a
— TaOJIMYHOE 3HAYEHHE COOTBETCTBYIOIIEH TPUTOHOMETPUUECKON (DYHKIIUH.

— B noBceHeBHOM XKU3HU U TIPU U3YUYECHHUH JIPYTUX MPEIMETOB:

— COCTABJISITh M pelIaTh yYpaBHEHUS U CUCTEMbl YPAaBHEHHMH TNpU PEIICHUU
HECJIOKHBIX MMPAKTUYECKUX 337124

DOYyHKIUHN U TPAPUKHU:

— OnepupoBath Ha 0a30BOM YPOBHE MOHSATUSIMU: 3aBHUCHUMOCTb BEJIUYHH,
GbyHKUHMS, apryMEHT U 3HaueHHe (PYHKIMH, 00JIACTh OMPEICICHUS] U MHOXXECTBO
3HaYeHU (QyHKUMU, TpaduK 3aBUCUMOCTH, Ipaduk (QYHKIUH, HYTU (QYHKIUH,
OPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHWE HA YHUCIOBOM IPOMEXKYTKE,
yObIBaHUME Ha YHUCJIOBOM IPOMEXKYTKE, HauOojblllee U HaMMEHbIIee 3HaueHUe
(GYHKIIMM HA YUCIIOBOM MPOMEKYTKE, IEpUOIuUecKast PYHKIIHS, IEPUO/;

— omnepupoBaTh Ha 0a30BOM YypOBHE TMOHATUSIMU: TMpsiMas U oOpaTHas
NPOMOPIIMOHANILHOCTG  JIUHEHHAs,  KBaJpaTW4Has,  Jorapupmuueckas |
nokasartesibHasi PyHKIUU, TPUTOHOMETPUYECKUE (PYHKITUH;

— pacro3HaBaTh TpapuKd 3JIEMEHTApHBIX (GYHKIUI: OpsMOM U oOpaTHOU
MPONOPLIMOHAIBHOCTH,  JIMHEHHOW,  KBaJApaTUYHOW, JIOTapUMHUUECKOH U
MoKa3aTelbHON (DYHKIIUMA, TPUTOHOMETPUUYECKUX (YHKIIUH;

— COOTHOCUTH TpaduKu 3JIEMEHTAPHBIX (QYHKIMI: mpsMoi U oOpaTHOM
OPOMOPIUOHANBHOCTH,  JMHEWHON, KBagpaTUYHOW, JIOrapupMUYECKON |
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noka3aTelnbHONM (QYHKIUH, TPUTOHOMETPUUECKHX (GYHKIUHA C ¢opMyiamu,
KOTOPBIMU OHM 3a/1aHBI;

— HaXoAUTh MO rpa@uky NpUONMKEHHO 3Ha4YeHHs (YHKUIUU B 3aJaHHBIX
TOUKaX;

— ompeAenats 1Mo TrpaduKy CcBoOHCTBA GYHKIUU (HYJIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXYTKH MOHOTOHHOCTH, HAuOOJIbIIME W HaMMEHbIINE
3HAYEHUS U T.I1.);

— CTpPOUTh 3CKU3 Tpaduka (YHKIUH, YIOBJIETBOPSIOIIEH IPUBEIECHHOMY
HaOOpy YCJIOBHUH (MPOMEXKYTKH BO3pacTaHusi / yObIBaHUs, 3HaUYe€HHWE (DYHKIIMH B
3aJJaHHOW TOYKE, TOUYKHU SKCTPEMYMOB H T.1.).

B noBceaHeBHOM KU3HU U IPU U3yYEHUU JIPYTUX MTPEIMETOB:

— OIpeAesATh 1o IpadukamM CBONCTBA peajbHBIX MPOLIECCOB U 3aBUCUMOCTEN
(HanOoJpIIME U HAUMEHBUINE 3HAUYECHUS, IPOMEKYTKH BO3pacTaHUs U yObIBaHMS,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

— WHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKOU
CUTyalluu

Hauaja MmaTeMaTH4eCKOro aHAIH3A!

— OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATUSAMU: MPOU3BOJIHAA (PYHKLHUHU B
TOUKE, KacaTelibHasg K rpaduky (QyHKUIHUH, MPOU3BOAHAS (YHKIUH, OINpPENESaTh
3HaYCHHE MPOU3BOJHON (PYHKIMHM B TOYKE O H300paXKEHHIO KacaTebHOM K
rpaduky, IpoOBEJCHHON B ATON TOUKE;

— pelaTh HECJIOKHBIE 3a/aUd HA IIPUMEHEHUE CBSI3U MEXAY IPOMEKYTKaAMU
MOHOTOHHOCTM W TOYKaMH OJKCTpeMyMa (QYHKIUH, C OJHOM CTOPOHBI, H
IPOMEXYTKaMHU 3HAKOMOCTOSIHCTBA M HYJISIMH MPOU3BOAHOM 3TOW (PyHKUIUU — C
JIPYTOM.

B noBceaHeBHOM KU3HU U IPU U3yYEHUH IPYTUX MPEIMETOB:

— NOJIB3YSCh TpaduKkamMHu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocra,
NOBBILIEHMSI, YBEIMUEHUS U T.I.) UM CKOPOCTH YOBIBaHMs (MafeHUs, CHUKEHUS,
YMEHBILIEHUS U T.I1.) BEJINYUH B pEalIbHBIX MIPOLIECCaX;

— COOTHOCUTh TpaUKH peabHBIX IMPOLECCOB W 3aBUCHUMOCTEH C UX
OMMCAHUSAMHU, BKJIIOYAIOIIMMU XapaKTEPUCTUKU CKOPOCTU H3MEHEHHs (OBICTpHIii
pOCT, TUIABHOE OHMKEHUE U T.I1.);

— UCIOJIb30BaTh IpaUKH peaNbHbIX IPOLECCOB AJS PELIEHUS HECI0KHBIX
NPUKJIAJHBIX 3aa4, B TOM YHCJIE ONpeaessisa o rpaduKky CKOpOCTh X0/a Mpolecca
— CraTtucTka ¥ TEOpUs BEPOATHOCTEW, JIOTMKA M KOMOMHATOPHKA:
OnepupoBatb ~ Ha  0a30BOM  ypOBHE  OCHOBHBIMH  ONUCATEIbHBIMH
XapaKTepUCTHUKaMH YHCJIOBOIO Habopa: cpenHee apupMeTHUEecKOoe, MeINaHa,
HauOoJbllIee U HAUMEHBLIEE 3HAUECHNUS;
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— orepupoBaTh Ha 0a30BOM YPOBHE MOHSITHSIMH: 4YacTOTa U BEPOSTHOCTH
COOBITHS, CIIydyallHbIi BHIOOpP, ONBITHI C PABHOBO3MOYKHBIMHM 3JIEMEHTapHBIMU
COOBITHUSIMU;

— BBIUUCIISTH BEPOSTHOCTU COOBITUN HA OCHOBE MOZCYETa YUCIIa UCXOJIOB.

— B noBceaHeBHOM KU3HU U IPU U3YUYEHUH IPYTUX MPEIMETOB:

— OLICHMBATh M CPAaBHUBATh B IMPOCTBIX CIydasXx BEPOATHOCTH COOBITUN B
pEeabHOM )KU3HU;

— YUTaTh, CONOCTABIATh, CPABHUBATH, HHTEPIPETUPOBATH B MIPOCTHIX CIIydasix
peasibHbIE JaHHBIE, IPECTaBICHHbIE B BUJIE€ TaOJIUL, TUarpaMM, rpaukoB
IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE, MHOIOTPAHHHMKHU M KPyIJible TeJa:

— OmnepupoBarh Ha 6a30BOM YPOBHE MOHATUSAMU: TOUKA, IpsiMasi, IIOCKOCTb B
IPOCTPAHCTBE, MapalIeAbHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BHJIbBI MHOTOIPDAaHHUKOB (TpU3Ma, MHpaMUia,
IPSIMOYTOJIBHBIN Mapaiesnenumes, Kyo);

— n300paxaTb H3ydaeMmble (QUIYpbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YepTEHKHBIX HHCTPYMEHTOB;

- Jenarh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX
buryp: BuI cBepxy, COOKY, CHU3Y;

— U3BJIEKaTh MH(POPMAIUIO O NMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (hUTypax,
IPEICTABICHHYIO HAa YEPTEKAX U PUCYHKAX;

- npuMeHaTb  Teopemy Iludaropa mpu  BBIYHCIECHHUH  3JIEMEHTOB
CTepeOMETpUIECKUX (QUTYP;

- HaXoAuTh  OOBEMBl M  IUIOU[AJAM  TOBEPXHOCTEH  MPOCTEHIINX
MHOTOTPaHHUKOB C IPUMEHEHHEM (popMyT;

— pacmo3HaBaTh OCHOBHBIEC BHJIbI TeIl BpalleHHs (KOHYC, MUIUHAD, chepa u
map);

- HaXoAuThb  OOBEMBl M  IUIOL[AJAM  TIOBEPXHOCTEH  MPOCTEHIINX
MHOTOTPaHHUKOB U TEJ BPAICHUsI C IPUMEHEHHEM (POPMYIL.

- B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX MPEIMETOB:

- COOTHOCUTH a0CTPaKTHBIC TEOMETPUUECKHUE TTOHATHUS U (DAKTBHI C peaIbHBIMH
KU3HEHHBIMU OOBEKTaMU U CUTYaLUsIMU;

- UCIIOJIb30BaTh CBOWMCTBAa MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX (PUryp aJis
pEIICHUs TUTIOBBIX 33/1a4 MPAKTHYECKOTO COJEPIKAHUS;

- COOTHOCHUTH IIJIOLIAN TTOBEPXHOCTEH TEJ OJUHAKOBOW (POPMBI PA3TUIHOTO
pasMepa;

- COOTHOCUTBH OOBEMBI COCYA0B OJIMHAKOBOM (POPMBI Pa3IMuHOTO pa3Mepa;
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— OlLIeHHUBaTh ()OPMY MPaBUIHLHOIO MHOTOTPAHHMKA IOCJE CIHJIOB, CPE30B U
T.I. (OmpenensiTh KOJMYECTBO BEpUIMH, pebdep © TpaHed MOJyYEHHBIX
MHOT'OI'PaHHHUKOB)

KoopauHaTbl M BEKTOPBI:

— OnepupoBarh Ha 0a30BOM YPOBHE NOHITHEM ACKAPTOBBI KOOPAHMHATHI B
IPOCTPAHCTBE;

— HaXOJUTh KOOPJMHATHI BEPIIMH Ky0a U MPSIMOYTOJIBHOTO MapaljieNenumea
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1.4 Conep:xanne yuyeOHOM U CIATIIMHBI

BBenenue

Martematuka B  HaykKe, TEXHUKE, OKOHOMHKE, HWH(OPMAIMOHHBIX
TEXHOJOTHSIX W TPAKTHYECKOW JesTenbHOCTH. Llenwm w 3amaum  m3ydeHus
MaTeMaTuku mpu ocBoeHnu npodeccuii CI10.

AJI'EBPA

PasButre nNoHATHSA 0 YHUCIIC

[lenbie u pammoHandbHble uncia. JlelcTBUTenbHbIC Yncaa. [IpubaudcenHvle
svruucaenus. Komnaexcunuvie uucna.

KopHu, crenenu u jiorapugmbl

Kopuu u crenenu. KopHr HaTypanbHOI CTENEHU M3 YKCIIA U UX CBOWCTBA.
CreneHM ¢ pauUMOHAIBHBIMU IOKa3aTelsIMM, WX cBoicTBa. CremeHn ¢
JNEUCTBUTEIBHBIMU TOKa3aTessiMu. (Ceoucmea cmenenu ¢ OeucmeumenbHbuim
noxasameinem.

Jlorapudgm. Jlorapudpm umnciaa. OcHOBHOE JIorapu(MUIECKOE TOXKIECTBO.
JlecsaTnunble U HartypasibHble Jorapudmel. IIpaBuna nelictBuil ¢ norapudmamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3oBanue ajreéOpamyeckux BbIpaxkeHuid. IIpeoOpazoBaHue
palMOHAIIBHBIX, UppaLMOHAIbHBIX CTEIICHHBIX, ITIOKA3aTEJIbHBIX u
Jorapu(pMUUECKUX BBIPAKECHUH.

IIpakTHyeckue 3aHATHSA

Apudmernueckre ACUCTBUS HaJl YUCIAMH, HaXOXIACHUE MPHUOIMKEHHBIX
3HAQYEHUH  BEJIMYMH MW  TOTPEHIHOCTEH  BBIUMCICHHM  (aOCONMIOTHOM |
OTHOCUTEJILHOM ), CPAaBHEHUE YUCIIOBBIX BBIPAKEHUH.

Brluncnenne u cpaBHEHHE KOPHEN. BhIoNHEHNE pacyeTOB € paiMKaJIaMH.
Pemienne wppanmonanpHbIX ypaBHeHUMH. HaxokneHne 3HaYeHMM CTEIEHEW C
panroHanbHBIMU  ToOKazaTenssMu. CpaBHenwe cremeHeil. [IpeoOpasoBanus
BBIPAXEHNH, COAEPKAIIMX CTENEHU. PellleHne MoKa3aTeNbHbIX YPaBHEHUM.
Pemenne mpuknagaeix 3ama4. Haxoxxnenune 3HaueHmid Jorapudma mo
MIPOU3BOJIBHOMY OCHOBaHHMIO. [lepexon oT 0IHOTO OCHOBAHUS K IPYTOMY.
Boruncnenue u cpaBuenue gorapudmos. JlorapupmupoBaHue 1 MOTEHIUPOBAHUE
BbIpakeHuil. [IpuOnmkeHHbIe BBIYUCIICHUS U PEIICHHS PUKIIAIHBIX 3aa4.
Pemenne norapumMuueckux ypaBHEHHIA.
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OcCHOBBI TPUTOHOMETPUH
OcHOBHBIC TIOHATHSA

Panuannas mepa yria. Bpamarensnoe asuxenue. CHHYC, KOCUHYC, TAHTE€HC
Y KOTaHT€HC Yuca.

OcHOBHBbIE TPUTOHOMETPUYECKHUE TOKIECTBA

@opmynbel  npusBeacHusa. Popmynbl  crnoxkeHus. DPoOpMysbl  yABOEHUS
Dopmynvl NOJIOBUHHO2O Ya.

IIpeoOpa3oBanus NPOCTEHINMX TPUTOHOMETPUYECKUX BbIPAKEHUI

[TpeoOpa3oBaHne CyMMbI TPUTOHOMETPUYECKUX (DYHKLUHN B
IIPOU3BEJCHUE U NIPOU3BEACHUS B CYMMY. Boipadicenue mpuzoHomMempudecKux
@yHKYUll uepe3 mansenc NoI08UHHO20 apeyMeHmd.

OOpaTHbIe TpUrOHOMeTpHYecKHe QPyHKIMU. APKCUHYC, ApKKOCUHYC,
aApPKTAHI'E€HC.

Tpuronomerpuueckne ypaBHeHUs1 1 HEPABEHCTBA

[Ipocrerimmue TPUTOHOMETPUUYECKHUE YPaBHCHMUS. Ilpocmetiwue

MpucoHoMempuyecKue HepageHcmad.
IIpakTnyeckune 3aHATHSA

PanyanHblii METOT U3MEPEHUS YTIIOB BPALIEHUS U CBA3b C IPALyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIBI CIOKCHHUS, YIABOCHUS,
npeoOpa3oBaHWe CYMMBI TPUTOHOMETPHYECKHMX (YHKIUNA B MPOU3BEICHUE,
npeoOpa3oBaHUe TPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIIUH B CyMMY.
[IpocTelimme TPUroHOMETPUUECKUE YPABHEHUSI U HEPABEHCTBA.
OOpatrHble TPUTOHOMETPUYECKHUE (DYHKIIMH: aQpKCUHYC, aDKKOCUHYC, apKTAaHT€HC.

DyHKINH, UX CBOKCTBA U TPpapuKH

@®ynknuu. OO6nacTb oONpelneseHUuss WU MHOXKECTBO 3HauyeHUM; rpaduk
(byHKIIUH, TOCTPOCHHE IPaPUKOB (PYHKIIMMA, 3aJaHHBIX PAa3TUYHBIMU CIIOCOOAMHU.

CaoiictBa  (pyHKnMH.  MOHOTOHHOCTb,  Y€THOCTb,  HEUYETHOCTb,
OTPaHUYEHHOCTb, TMEPUOAUYHOCTh. [IpoMexyTku Bo3pacTaHus u YyOBIBaHUS,
HauOoNblllee W HaWMEHbIIee 3HAueHHus, TOYKM OSKcTpeMyma. ['paduueckas
uHTepnperauus. [Ipumepbl (QYHKUIMOHANBHBIX 3aBUCUMOCTEH B  peajbHBIX
npolieccax U sBJIeHUsX. Apudmernyeckue onepanuu Haj QyHkuusMu. CroxHas
byukius (komnosunus). Ilouamue o HenpepvleHOCMU DYHKYUU.

Oo0patHble ¢Qynkuuu. Obnacmv onpedeneHuss u 001ACMb  3HAYEHUL

oopamnou pyuxyuu. I pagux obpamuoi hynxyuu.
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Crenennble, Noka3are/ibHbIE, Jorapupmmuyeckue
U TPUTOHOMeTpHYecKue PyHKIMM.

OOpaTHbIe TPUTOHOMeETPHYECKHE (PYHKIIUH

Onpenenenus GyHKIMM, UX CBOMCTBA U TpadUKH.
[Ipeobpa3zoBanus rpadukos. [lapamnensHblil epeHOC, CUMMETPHSI OTHOCUTEIBHO
OCEel KOOpJIMHAT MU CUMMETPHUS OTHOCHTEIBHO Hayaja KOOpPAWHAT, CUMMETpUS
OTHOCHUTEJIBHO NPAMOM Y = X, pACTSHKEHHE U CKATUE BJOJIb OCEN KOOPJUHAT.

IIpakTnyeckune 3aHATHS

[IpuMepbl 3aBUCUMOCTEN MEXKIYy NEPEMEHHBIMU B PEATbHBIX IPOIECCAX U3
CMeXHBIX qucuuiuinH. Onpenenenue ¢pyukuuii. [loctpoenre u ureHue rpapukoB
byukiui. HWccnenoBanme ¢Qyukiuu. CBoWcTBa JMHEWHOW, KBaJIpaTUYHOM,
KyCOYHO-TMHEMHOW u  JApoOHO-TuHEeHOW  QyHkumii. HenpepbiBHbIE U
nepuoanueckue ¢yHkiuu. CBoiicTBa U rpaduku CUHYyca, KOCHHYCA, TaHI€HCA U
koTaHreHnca. O6partubie PyHkMu 1 ux rpaduxu. OOpaTHbBIE TPUTOHOMETPHUECKUE
dbyukiuu. IlpeoOpazoBanus rpaduka dyHkiuu. ['apMoHHUYecKue KoaeOaHUsI.
[Tpuknagnsie 3anaun. [lokazaTenbHbie, orapupmMuyecKue, TPUrOHOMETPUUECKUE
YPaBHEHUS U HEPABEeHCmEda.

Hauvayia MmaTeMaTH4eCKOro aHajIM3a

IMocaenoBareabHocTu. CrocoObl  3afaHWsi W CBOWCTBA  YHMCJIOBBIX
IIOCJIEA0BATEIBLHOCTEN. Ilonamue 0 npeoene noc1e008amenbHOCmu.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCAE008aAMENTbHOCU.
CyMMupoBaHue Nociae10BaTeNbHOCTEN. beckoHeuHO yObIBarolas reoMeTpudecKkas
IIPOTPECCUS U €€ CyMMa.

IIpousBognas. [lonarre o Mpou3BOAHON (YHKIIMHU, €€ TEOMETPUUECKUN U
(uznueckuil cMbIc. Y paBHEHHE KacaTeapHOU K rpaduky ¢pyHkuuu. IIponsBoausie
CyMMBI, pa3HOCTH, NpOM3BencHMA, 4acTHele. [Ipom3BoAgHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIui. [IpuMeHenne npou3BoAHON K UCCIeA0BaHNIO QYHKIUHN U
NOCTPOCHUI0 TpaduKkoB. [Ipouszsoouvie o0Opamuou QYyHKYUU U KOMNOIUYUU
@dyHryuu.

[Ipumepsl HCII0JIB30BaHUS IIPOU3BOIHOM IS HAXOXKICHUS HAWTYYIlIEero pelIeHUs B
NPUKIAJHBIX 3a7a4yax. BTopas mpousBojHas, €€ reOMETpUYECKU U (U3HUecKuid
cmblc. HaxoxaeHnue ckopoctu AJis mpolecca, 3alaHHOro popMyJioi U rpaduKoM.

ITepBooOpa3Has u uHTerpaJj. [I[puMeHeHre onpeneaeHHOro HHTerpaia s
HAXO0XKICHUSA IUIOLIAAN KPUBOJMHENHOU TpaneLuu. dopmyna
Herorona—IJleiiOnuna. [Ipumeps! npuMeHeHust HHTETpajia B GU3MKE U TEOMETPUH.
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Ilpakmuueckue 3anamusn
YucnoBas MOCIE0BATEIBbHOCTD, CIIOCOOBI €€ 3aJaHMtsl, BBIUNCICHUS YWICHOB

nocnenoBarenbHocTy. llpenen nocnenoBarenbHOCTH. beckoHeuHO yObIBaroIIast
reOMETpUYECKas IPOrpeCCHsl.
[Ipon3BonHas: MEXaHUYECKUN U TEOMETPUYECKUM CMBICI IIPOU3BOAHOM.
VYpaBHenne kacarenbHO B oOmem  Buae. IlpaBunma u  Qopmymsl
muddepeHpoBaHusi, TaOMUIA MPOU3BOJIHBIX  BJIEMEHTAPHBIX  (PYHKIIHIA.
HccnenoBanne GyHKIIMK ¢ TTIOMOIIBIO TPOU3BOAHON. Haxoxknenne HanbosbIero,
HAaUMEHBIIIETO 3HAUYEHUS U SKCTPEMAJIbHBIX 3HAUEHUN (QYHKIUH.
HNuterpan u mnepBooOpasHas. Teopema Herotona—JleliOnuma. Ilpumenenue
UHTETpaJla K BBIYUCICHUIO (U3NYECKUX BEJTUYMH U TUIOIIAIEH.

YpaBHeHUs 1 HEPABEHCTBA

YpaBHeHMs M CUCTeMbl ypaBHeHMH. PanyvoHanbHble, MppallMOHAIBHBIE,
IIOKA3aTEJIbHbIE U TPUTOHOMETPUUECKUE YPABHEHHS U CUCTEMBI.
PaBHOCHIIBHOCTB ypaBHEHUM, HEPABEHCTB, CUCTEM.
OCHOBHBIE MIPUEMBI UX PELICHUs (Pa3IOkKEHUE HA MHOXKUTEIHU, BBEIEHUE HOBBIX
HEU3BECTHBIX, IOJICTAHOBKA, IpapuuecKuil METON).

HepaBencrBa. PanuoHanbHbIE, HPPALMOHAIBHBIE, IIOKA3aTENIbHBIE U
mpueonomempuyeckue HepaBeHCTBAa. OCHOBHBIE MPUEMBI UX PELLICHHUS.

Hcnonb3oBanue cBoiicTB U rpagpukoB (GYHKUMH NpPpH  pelieHuH
yYpPaBHeHMii M HepaBeHCTB. MeTo nHTepBaioB. M300pakeHne Ha KOOPIMHATHON
IIJIOCKOCTH MHOYKECTBA PELICHUN YPABHEHNN U HEPABEHCTB C ABYMs IIEPEMEHHBIMU
U UX CHCTEM.

IMpuxknagubie 3a1a4u

[IpumeHeHne MaTeMaTU4EeCKUX METOAOB I PELICHUS COAEPKATEIBHBIX
3a]a4 U3 pa3IMYHbIX 00JacTei HAyKu U MPAKTUKH.
WNHuTtepriperanys pe3ynbraTa, y4eT PeaabHbIX OTPaHUYEHUN.

IIpakTHyeckue 3aHATHSA

Kopuu ypaBHenuii. PaBHocunsHoCTh ypaBHeHuid. [IpeobpazoBanue
ypaBHeHui. OCHOBHBIE IIPUEMBI PEILICHUs] ypaBHEHUH. Pemenne cucrem
ypaBHeHUi. Mcrionp3oBaHue CBOMCTB U TpapKOB (PYyHKIIMM 1JIs pelIeHUs
YPaBHEHUI U HEPABEHCTB.

KoMOuHaTopuka, CTAaTHCTHKA U TeOPHSI BEPOSITHOCTEN

JJIeMeHTbI KOMOMHATOPUKH

OCHOBHBIEC  ITOHATHSA KOM6I/IHaTOpI/IKI/I. 3az[aq1/1 Ha 1oACYCT YHucCja
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pa3MeIlIeHnii, epecTaHOBOK, coueTaHuil. Perienue 3agau Ha nepedop BapuaHTOB.
dopmyna Ounoma HeroToHa. CBolcTBa OWHOMUHAIBHBIX KO3(D(HUITMEHTOB.
Tpeyronpauk [Tackas.

JIeMEHTBI TeOPUH BEPOATHOCTEM

CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHHE M YMHOXKEHHUE BEPOSITHOCTEH.
Tonsamue o nezasucumocmu codvimuii. J[uckpemnas cay4aunas 6eluduna, 3aKkoH ee
pacnpeodenenus. Hucnogvie xapakmepucmuku OUCKPEeMmHOU CLYYAUHOU BENUYUNDL.
Ilonsamue o 3axone 6o1bUILUX YUCE.

JJIeMeHThbl MATeMATHYECKOM CTATUCTUKH

[IpencraBnenne AaHHBIX (TaOJMIIBI, TUArpaMMbl, TpadUKH), eeHepanrbHdas
COBOKYNHOCMb, 8blOOpKA, CcpedHee apupmemuyeckoe, meouaua. Ilonamue o
3a0a4ax Mamemamuyeckou CmamucmuKy.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 8eposmHoOCHMHbIX Memooos.
IIpakTHyeckue 3aHATHSA

HcTtopust pazBuTHsi KOMOMHATOPUKH, TEOPUHU BEPOSITHOCTENH M CTATUCTUKU U
UX pOJb B pa3IUYHBIX cepax dyenoBeuecKkou skuzHeaesTenbHocTU. [IpaBuina
KOMOMHATOpUKHU. PernieHne KOMOMHATOPHBIX 3aaad. Pa3menieHus, coueTaHus u
nepectaHoBku. buHoM HeroTona u TpeyronbHuk [lackand. [Tpuknannsie 3anayu.
Kiraccudeckoe omnpenesieHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEH, TEOpema O
CyMME€ BepOATHOCTEW. Brprumcienne BepostHocTed. llpukimagHele 3amadn.
[IpencraBnenne YMCIOBBIX JaHHBIX. [[pUKIagHbIE 3a0a4U.

I'eomerpus

IIpsiMble M IWIOCKOCTM B IPOCTPAHCTBE

B3anmHoOe pacnosiokeHue AByX NPsIMbIX B MpOCTpaHcTBE. [lapamienbHOCTh
NpsIMOM M IUIOCKOCTH. [lapamnenbHOCTh IUIOCKOCTEN. [lepneHauKyJIsIpHOCTh
NpPSAMOM M IUIOCKOCTH. IleprneHauKyssip U HAakJIOHHAsA. YTOJI MEXIy NpsMOU M
ILIOCKOCTBIO. JIByrpaHHbIii yroJ. Yron MEXIY IIOCKOCTSIMM.
[leprieHIUKYISIPHOCTD IBYX IJIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA: NapauIeIbHBIA IMEPEHOC,
CUMMETPUSI OTHOCUTENBHO MIIOCKOCTH.

[lapannenbHoe  MpoeKTHpoBaHUE.  [l1owadb  OpMOSOHANLHOU  NPOEKYUU.
N300pakeHne NpoCcTpaHCTBEHHBIX QUTYD.

MHoOrorpaHHuKHu
21



Bepmmnebl, pedpa, rpanu MHOTOTpaHHUKA. Pazeepmka. MHozozpannule yenuwl.
Buinyknvie mnozoepannuxu. Teopema Jiinepa.
[Tpusma. IIpsimas u naxrounas npusma. [lpaBunenas npuszma. [apamienenunes.
Ky®6. IMupamuna. [IpaBunbsHas nupamuga. Y cedeHHas nupamMuaa. Terpasp.
CummMeTpuu B KyOe, B mapajenenumnese, B npusme u nupamuae. Ceuenus xyoa,
npu3Mbl 1 iupamubl. [IpencraBieHue o NpaBUIbHBIX MHOTOIPAHHUKAX
(Terpasape, KyOe, OKTadIpe, NOACKadAPE U UKOCAIIPE).

Tejia ¥ MOBEPXHOCTH BpallleHUA

[unuuap u koHyc. YceueHHblil kKoHyc. OCHOBaHUE, BHICOTA, OOKOBas
MOBEPXHOCTh, 00pa3yroias, pazsepTka. OceBble CEYEHUS U CEUCHMUS,
napajuenbHbie ocHoBaHuto. [llap u cdepa, ux ceuenus. KacarenbHast 10CKoCTh K

cepe.
N3mepenuss B reoMeTpun

O6beM u ero usmepenue. Marerpansnas popmyna oobema. opmyibl
o0bpema Ky0a, MpSAMOYToJIbHOTO MapalielenuIena, Npu3Mbl, TUInHApa. DopMyIibl
o0bemMa mupaMuIbl U KoHyca. @opMyJIbl IIIOMAAN TOBEPXHOCTEH IIMIUHIPA U
KoHyca. @opMyIbl 00beMa Iapa 1 IIomaau chepsl.

[Topo6ue ten. OTHOMIEHUS MIIOAIel TOBEpXHOCTEH 1 00BEMOB OJOOHBIX TEl.

KoopanHaTtsl U BeKTOPHI

[IpsimoyrosibHast (IeKapTOBa) CHCTEMA KOOPAMHAT B MPOCTPAHCTBE.
dopmyna paccTOSIHUS MEXy ABYMs TOUKaMHU. YpaBHEHUs cepsl, niockocmu u
NPSAMOU.

Bekropel. Mopayne BekTopa. PaBeHCTBO BekTOpOB. CIlI0KEHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iokeHue BEKTOpa IO HAIpPaBICHUSM. YTOI
Mexay IByMsa Bekrtopamu. IIpoekuus BekTopa Ha ocb. KoopauHaTel BekTopa.
CkansipHO€ IpOU3BEAEHUE BEKTOPOB.
Hcnonp30BaHne KOOpPAMHAT M BEKTOPOB INPU PEIICHWM MAaTEMaTUYECKUX U
INPUKJIAIHBIX 33]a4.

IIpakTHyeckue 3aHATHSA

[Ipu3Haku B3aMMHOIO PACHOJIOKEHHS MPSAMBIX. YTOJI MEXKIY IPSMBIMU.
B3anMHO€E pacnosoxeHnue NpsMbIX U IUNIOCKOCTEN. [lepneHauKyIsp 1 HaKJIIOHHAs K
IUVIOCKOCTH. YTOJI MEXIAy MNpsAMOM M INIOCKOCTBIO. TeopeMbl O B3aMMHOM
PACITOJI0KEHUH IPSIMOM U IJIOCKOCTHU. Teopema 0 Tpex NEPIEHIUKYIApax.
[Ipu3HaKu ¥ CBOMCTBA MAPAIIIENBHBIX U NEPIIEHAUKYIISPHBIX INIOCKOCTEN.

PaccrosiHue OT TOUKM 10 INIOCKOCTH, OT NPSAMOM J0 IIIOCKOCTH, PACCTOSHUE MEXKIY
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IJIOCKOCTSAAMH, MEXAY CKPEIIHMBAIOIMMUCSA IPSAMBIMH, MEXKIY NPOU3BOJIBHBIMU
¢dburypamu B poCTPaHCTBE.

[TapannenbHO€ TPOSKTUPOBAHME M €ro CBOMCTBA. Teopema o0 niowaou
OPMO2OHANLHOU — NPOEeKYUU  MHO20Y20]bHUKA.  B3anMHOE  pacroJIOKEHHE
IPOCTPAHCTBEHHBIX QUTYD.

Paznuynble Buabl MHOTOrpaHHMKOB. VX wu3oOpaxenus. CeudeHus, pa3BEpTKH
MHOrOrpaHHHUKOB. [Inomaae moBepxHOCTH. Buasl cuMMeTpuid B IPOCTPAHCTBE.
CuMmMmeTpus Tell BpAllEHWsT W MHOTOTPAHHUKOB. BpluncieHue miomaneid u
00BbEMOB.

Bexkropsl. JleiicTBus ¢ BeKTOpaMH. JlekapToBa cuctemMa KOOPAUHAT B IPOCTPAHCTBE.
VYpaBHeHUE OKpPYXKHOCTH, cdepbl, MIOCKOCTU. PaccrosiHue MexXay TOYKaAMHU.
JlelicTBUsA C BEKTOpaMH, 3aJaHHBIMH KoopauHaTtamH. CKaJsipHOE MPOU3BEJICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NPSIMOU U IUIOCKOCTH. Vcrionp30BaHnEe BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHH.

JIns BHeEayIWTOPHBIX 3aHATHM CTYJEHTAM HapsaAy C peIIeHWEeM 33aaad U
BBIIIOJTHEHUA  NPAKTUYECKUX  33aJaHUH  MOXKHO NPEMIOKNATh  TEMBI
UCCJIEI0OBATENbCKUX U pedepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEPHUIl OTIAEIbHBIX
MEJIKUX 3a7a4 W YIpaXKHEHUH MpeiaraioTcsi CIOKETHbIE 3aJaHusi, TpeOyromue
JUTUTETIHHON pabOThI B paMKax OJHON MaTeMaTHUECKON CUTyallud. DTH TEMbI MOTYT
OBITh KaK WHIUBUIAYAIbHBIMHU 33JJaHUSIMU, TaK U TPYNIIOBBIMU JJIsi COBMECTHOTO
BBITTOJTHEHNS UCCIIEIOBAHUS.

Tembl pedepaToB (10KJIa10B), HHAMBUAYAJILHBIX TPOEKTOB

* HenpepbiBHBIE TpOOH.

* IIpumeHeHue CI0XKHBIX IPOLEHTOB B dKOHOMUYECKUX pacueTax.
 [lapaymenbHOE NPOEKTUPOBAHUE.

e Cpennue 3HaYEHUS U UX IPUMEHEHUE B CTaTUCTHUKE.

* BekTopHO€ 3a1aHK€e NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE.

* CrnoxeHne rapMOHUYECKHUX KOJeOaHMi.

» ['paduueckoe pemieHre ypaBHEHUN U HEPABEHCTB.

* [IpaBuibHBIE U ONYIIPABUIILHBIE MHOTOTPAHHUKH.

e KoHuyeckue ceyeHus U uX IPUMEHEHNE B TEXHUKE.

 [lonsatue nuddepenHunana u ero NPUIOKEHUS.

e (CxeMbl IOBTOPHBIX UCIIBITAHUM bepHyIum.

e HccrmenoBanue ypaBHEHUN U HEPABEHCTB C IMAPAMETPOM.

» ['eomerpuueckue GOpMbl B UCKYCCTBE.

e 3ajayu MEXaHUYECKOro npoucxoxaeHus. (I'eomerpus macc, SKCTpeMallbHbIE
3a/1a4HM)
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MOI[CJ'II/IpOBaHI/Ie 3BC3A9AaTbIX MHOI'OI'PaAHHUKOB
MOI[CJII/IpOBaHI/IC 9KOJOIrM4CCKUX IMPOUCCCOB.

» Bupycsl u 6akrepun. (I'eomerpuueckas popma, pacnooKeHHe B MPOCTPAHCTBE,
POCT YHCIIEHHOCTH. )

dunancoBag MmaTeMaTHUKa.

Ueptexu, GUTyphl, THHANA U MATEMATUIECKUE PACUETHI B KPOMKE U IITUThHE.

PucyHnkn Ha KOOpAMHATHON IIOCKOCTH
MeTto/1p1 TOCTpOCHHSI TPAPHUKOB YpaBHEHUM U COOTBETCTBUIN
OyHKIMOHAIBHO-TPaPUUECKUM TOAXO0]T K PELLICHUIO 331a4
Marunueckue KBaaparsl
Co¢usmsbl 1 MapaioKChl
[TocTpoeHue MmIIOCKUX KPUBBIX B MOJIIPHBIX KOOPIUHATAX
MaremaTnyeckue XapakTEpUCTUKU ETUIIETCKUX ITUPAMUT
MaremaTnyeckue ToJI0BOJIOMKU U KPOCCBOPBI
Heckonbko crioco6oB okaszarenscTBa TeopemMsl [udaropa
Buapl 3a1a4 Ha JIOTMYECKOE MBIIIUICHUE
ITpsimast 1 oOpaTHas onepanvi B MaTeMaTHKE
Pemenne Jornueckux 3agad
EnuHble 3aKk0HBI MATEMATHUKHU, UCKYCCTBA U IIPUPOJIBI
MaremaTuka 1 3aKOHBI KPacOTBI
MaremaTtuka BOKpYT Hac
Hcnonp30BaHne OpUramMu B )KA3HU YEIOBEKA
JIuneiinas GyHKIMS B MaTEMaTUKE U (PU3MKe
HckyccTBO COCTABIATH YPaBHEHUS.
TpeyrosbHuk Ilackans.
BekTop B Marematuke u (pu3MKe.
MaremaTuka u Criopt
Dmuntuyeckas Kpunrorpadus 1 JUIMITUYECKUE KPUBbIE
ApudmeTrnueckas 1 reOMETpUUECKast MPOTrpeccuu

Apxumen - BeTu4alinii JpeBHErpeyecKuii MaTeMaThK, (U3UK U UHXKEHEP

BricTphIit cueT 6€3 KabKyIsTOpa

Benukue maTeMaTUKU JPEBHOCTH

['paduixu Bokpyr Hac

2KuBas npupoaa u CUMMETpHs

Kuznp K.@. ['aycca u ero posib B MaTEMaTHKE

Korna nosiBUIIMCH OTpULIATENBHBIE YHCIIA

KpenuTsl v MpOLIEeHTHI B dKU3HU COBPEMEHHOTO YeJIOBEKa
MeTonbl pelieHrs CUCTEM YpaBHEHUI

MHororpaHHUKH BOKPYT Hac
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[Tapabomna u mapabonmnueckre aHTCHHBI

[TapaGoua, rurnep6oia, SJUTUIIC

[Tupamupl - camblie COBEPIIEHHBIE COOPYXKEHUS B MUPE

[TogoOue TpeyroJbHUKOB B PEILICHUH 3a/1a4 U 1I0Ka3aTeIbCTBE TEOPEM
[Tono6ue TpeyroJbHIUKOB B PELICHUH 3a/1a4 U JOKA3aTEIbCTBE TEOPEM
[Tonsitue "npodu". Ucropus nzydeHus

[TocTpoenue ceueHnit MHOTOTPAHHUKOB

[Ipoekt "bromxer cembu"

HepaBeHcTBa 11 METOIBI UX PEIIICHUS.
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2. TemaTnueckuii mjiaH oomeoodpa3oBaTeJIbHON Y4eOHOMH

AUCHUAILIHHBI OY/.03 Maremaruka

MakcumainbHas yueOHasi Harpy3ka o0y4aromuxcsi COCTaBIIsIET:

no npodeccun CIIO 43.01.09

[ToBap, xoHmuTEp,

npoduiss — 228 yacoB, BKITIOYAs TPAKTUIECKUAC 3aHATHSI.

Ne Temer HaunmenoBanue pa3zneinos u tem KonnuectBo yacos
AyJAMTOPHON HArpy3Ku
Bcero [IpakTrueckue
U
nabopaTopHbIe
paboThl
Beenenue 2 0
1 Paznen: Pa3zBuTHe HOHATHA 0 YHUCJIE 10 6
1.1 Tema: Pa3Butue nossTus o uncie 10 6
2 Pa3znen: KopHu, crenenu u gorapugmsl 24 13
2.1 Tema: Kopuu, ctenenu 11 7
2.2 Tema: Jlorapudm. Jlorapudm uncia 9 5
2.3 Tema:  IIpeoOpazoBanue  anredOpamdecKux 4 1
BBIpAKEHUN
3 Paspnean: IlpsiMble H  IUIOCKOCTH B 20 9
NPOCTPAHCTBE
3.1 | Tema: IlpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE 20 9
4 Paznen: KomoOunaTopuka 12 6
4.1 | Tema: KombOunaropuka 12 6
5 Paznen: KoopamHaThbl M BEKTOPHI 16 8
5.1 | Tema: KoopauHathl ¥ BEKTOPHI 16 8
6 Pa3nes: OCHOBBI TPHTOHOMETPHH 25 9
6.1 | Tema: OCHOBHBIE IOHSATUS 5 2
6.2 | Tema: OcCHOBHBIE ~ TPUTOHOMETPHUUYECKUE 5 2
TOXKJIECTBA

6.3 | Tema: [TpeoOpaszoBanue MPOCTEHIIINX 4 1
TPUTOHOMETPUYECKHUX BBIPAKEHUI

6.4 | Tema: TpuroHoMeTpuiyeckue ypaBHEHHS H 11 4
HEpaBEHCTBA

7 Pa3nesn: @®yHkunu u rpadpuku 25 12
7.1 | Tema: @yHKIMU UX CBOWCTBA U TPaPUKH 16 8
7.2 | Tema: CTeneHHbIE, MOKa3aTeIbHEIE,

JorapuMUUECKUe U  TPUTOHOMETPUYECKHE 10 4
¢byakuuu.  OOpaTHBIE TPUTOHOMETPUUYECKUE
GyHKIHU.

8 Pa3znen: MHOrorpaHHUKH M KpPYTJible Tejia 25 5
8.1 | Tema: MHOrOrpaHHUKH 11 2
8.2 | Tema: Tena v MOBEPXHOCTH BPAIICHUS 5 1
8.3 | Tema: M3mepeHus B reoMeTpun 9 2

9 Paznesn: Hayajna MmareMaTH4eCKOro aHAJIN3A 39 19
9.1 | Tema: Hauana MareMaTH4ecKoro aHajausa 27 11

CCTCCTBCHHO - HAy4YHOI'O
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9.2 | Tema: UnTerpan u ero npuMeHEHHE 12 8

10 | Pa3pmesi: DJjieMeHThI TeOPpUM BEPOSATHOCTEH M 12 5
MATEeMATHYECKOH CTATHCTHKH

10.1 | Tema: DneMeHTH TEOPUM BEPOSATHOCTEH U 12 5

MaTEeMaTHYECKON CTaTUCTUKU

11 | Pa3ges: YpaBHeHHsI H HEPaBEeHCTBA 18 B

11.1 | Tema: YpaBHEHHS U CUCTEMbI YpaBHEHUH 18 5

UTOTI'O 228 97
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3.XapakTepucTuKa OCHOBHBIX BU/JI0B Y4€OHOM 1eATeILHOCTH

00y4Yaromuxcst
Conep:xxanue 00y4eHust XapakTepucTuka OCHOBHBIX BH/I0B
AeSITeJIbHOCTH CTYAeHTOB (Ha ypOBHe y4eOHBIX
JeidcTBUil)
Beenenue O3HakoMJIEHHE C POJBI0O MaTEeMaTUKH B HayKe, TEXHHKE,
9KOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHSIX U MPAKTUYECKOU
ACATCIIbHOCTH. O3HaKoOMIJIEHHE C HeJIsAMU U 3aladaMu U3YyUCHUS
MaTeMaThuku npu  ocBoeHuu  npodeccuit  CIIO wu
cnenuansHocteit CI1O
AJITEBPA
Pa3Burtue Beimmonnenne apudmernyeckux JEHCTBHI HaA  4YMCIaMH,

IMOHATHA 0 YUCJIC

coyeTrasi yCTHbIC M MUCbMEHHBIE TPUEMBI.
Haxoxxnenne  mpuOMMKEHHBIX — 3HAYCHWH  BEIUYMH U
MOTPEIIHOCTEH BBIYUCICHUN (a0COTIOTHOW M OTHOCHTEIHHOW );
CpaBHEHHE YHCIIOBBIX BBIPAKECHUIA.

Haxoxnenne ommOoK B NpeoOpa3oBaHMAX W BBIYHUCICHUSX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTrPaMMBbl)

Kopun, CTelneHu,
Jorapu@msl

O3HakOMJIEHHE C NOHATHEM KOpPHS N-U CTENEHM, CBOMCTBAMHU
PaZMKaJIOB U IIPaBUJIAMHU CPABHEHUS KOPHEH.
DOopMyIMpPOBAHKUE ONPEIEICHUS KOPHS U CBOMCTB KOpHEH.
Brruncinenne M cpaBHEHUE KOPHEH, BBINOIHEHHE NPUKHIKH
3HayeHus KopHia. IIpeoOpasoBaHue 4YMCIOBBIX M OYKBEHHBIX
BBIPAKXCHU, CONEPIKAINX PaJUKAIIbL.

Brinonnenue pacyeToB o ¢popmyinam, CoepKalluM pauKaibl,
OCYILECTBIISAE HEOOXOAUMBIE MOJICTAHOBKU U IpeoOpa3oBaHUsL.
OmnpeneneHne paBHOCWIBHOCTH BBIPQKEHMHM C paguKagaMH.
Pemienue nppanmoHaabHbIX YpPaBHEHHUI.

O3HaKOMJIEHHME C TOHATUEM CTENEHH C JEHCTBUTEIIBHBIM
IIOKa3aTeJIEM.

Haxoxnenne  3HaUYe€HHMH  CTEICHU, UCIIONB3ys  MpHU
HEO0XO0MMOCTH UHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anucheiBaHUE KOPHS N-I CTENEHH B BUJE CTENEHU C JPOOHBIM
MoKasaTesieM U Hao0OopoT.

DopMynMpOBAHKE CBOMCTB CTENEHEN. Beluncinenue crenexen ¢
palMOHAIBHBIM  IIOKA3aTeleM,  BBIIOJHEHUE  NPUKHIKA
3HA4YCHUS CTCIICHU, CPABHEHUE CTEIICHEH.

[IpeoOpazoBaHre YHUCIOBBIX H OYKBEHHBIX BBIPAKCHUH,
CoIepKaluX CTENEeHH, IpUMeHssd CcBoMcTBa. Pemenue
IIOKA3aTeNbHBIX YPABHCHUM.

O3HakoMJIEHHME C TNPUMEHEHHMEM KOpHEH M CTENEHEd IIpH
BBIUNCJICHUH CPEIHUX, ACICHUU OTPE3Ka B «30JIOTOM CCUECHUM.
Pemenne npukiaaaHbIX 3a/1a4 HA CI0XKHbBIE TIPOLIEHTHI

IIpeoOpa3oBanue aJre-
Opan4ecKux
BbIpasKeHH H

Brimonaerne mpeoOpa3oBaHW BBIpAXKEHUH, TPUMEHEHHUE
dbopMyI, CBI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JIOTapu(MOB.
Onpenenenne oOJactu JOTTYCTUMBIX 3HAaYCHUHU
norapupMUIECKOTO BBIPAXKCHHUS. Pemenue
Jorapu(MUUECKUX ypaBHEHUI

OCHOBBI TPUTOHOMETPUH

OcHOBHBIE NOHATHSA

| M3yuenue pajiMaHHOTO METOJa M3MEPEHHs YIIIOB BPALICHHS
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U WX CBSI3W C TpaaycHou Mepoil. M3o0pakeHue yriios
BpalllCHUA Ha OKPYKHOCTU, COOTHCCCHUC BCIUYUHLBI YIJia C
ero pacrnosioxxkeHueM. DoOpMyJIHUpPOBAHUE  OMNPEIETCHUI
TPUTOHOMETPUUYECKUX (DYHKIMI A7 YIJIOB MOBOpOTa H
OCTPBIX YTJIOB MPSIMOYTOJIBHOTO TPEYroJIbHUKA U 0ObSICHEHNE
HUX B3aUMOCBA3U

OcHoBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPHYECKUX TOXKIAECTB IS

TPUTOHOMe- BBIUMCJICHUS 3HAYCHHH TPUTOHOMETPUYECKUX (DYHKIUN 110

TpUUYeCKHe OJIHOW U3 HUX

TOKAECTBA

IIpeodpazoBanust mnpo- | M3yuenue oCHOBHBIX (OPMYNT TPUTOHOMETPUH: (HOPMYIIbI

crefmmx CIIOXKEHMS, yZABOEHUS, npeoOpa3oBaHus CYMMBI

TPUTOHOMETPHYECKUX | TPUTOHOMETPUUYECKUX  (QYHKIHMH B NpPOU3BEAEHHE U

BbIPAKEeHU I MpPOU3BEJICHUS B CYMMY M TNPUMEHEHHE NpPU BBIYUCICHUU
3HAYEHUS! TPUTOHOMETPUUYECKOTO BBIPAKEHUS M YIPOIICHUS
ero.
O3HakoMJIEHME €O CBOMCTBAMHM CHUMMETPUM TOYEK Ha
€IMHUYHOM OKPY)KHOCTH U MNPUMEHEHUE WX i1 BbIBOJA
dbopMys1 IpUBEICHUS

IIpocreiimme Pemenne mno ¢QopMmynamM M TPUTOHOMETPUYECKOMY KpYTy

TPUTOHO- MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

MeTpHYeCKHe [Ipumenenne  oOmIMX  METONOB  PpEIICHUS  ypaBHEHUU

YPaBHeHHA u (mpuBeneHNE K JIMHEHHOMY, KBaAPaTHOMY, METO/] Pa3IOKEeHHUs

HepageHcmea Ha MHOXUTEIH, 3aMEHbl TIEPEeMEHHOW) TMpu peHIeHUun
TPUTOHOMETPUUECKUX YPaBHEHUN. YMEHHUE OTMEYaTh Ha Kpyre
pelIeHNs MPOCTENIINX TPUTOHOMETPUIECKUX HEPABEHCTB

ApKcunyc, O3HakoOMJIEHHE C MOHATHEM OOpaTHBIX TPUTOHOMETPUUECKHX

APKKOCHHYC, GyHKIHHA.

APKTAHIeHC Ync/Ia H3yueHne onpeeaeHun apKCHUHYCa, apKKOCHHYCAa,

apKTaHTeHca 4ucia, (GOpMyIHpPOBaHHUE UX, W300pakeHHE Ha

€UHUYHOM OKPYKXHOCTH, TNPHUMEHEHHUE NPU PELICHUH
YpaBHEHUH

®YHKIIMHU, UX CBOVICTBA M TPA®UKH

DyHKIHH. O3HakoMJIEHME C TIOHATHEM IIEPEMEHHOM, IpUMEpamMHu

IHonsiTue 0 | 3aBHCUMOCTEN MEX]ly NEPEMEHHBIMH.

HeNpepbIBHOCTH O3nakomiieHHEe C  TOHATHEM rpaduka,  OImpeaesieHue

pynkuuu MPUHAJJISKHOCTH TOUKH rpa@uky QyHkuuu. OnpeneneHue mno
dopMyne mpocTeiiel 3aBUCUMOCTH, BUAa €€ rpaduka.
Bripaxkenue no popmyiie oaHOM epeMEeHHON Yepe3 Ipyrue.
O3HakomiieHHE C ompeneneHueM (QyHKIHMH, GOpMyIupOBaHHE
ero. Haxoxnenue obmactu onpeneneHuss U 00JacTH 3HaYECHUN
byHKIIMHN

CpoiictBa  ¢ynknuu. | O3HakOMIIeHHE ¢ TpUMepaMu (YHKIIMOHATBHBIX 3aBUCHMOCTEH

I'paduyeckas wuHTEp-
nperauusi. I[lpumepsl
(pyHKIHMOHAIBHBIX 3a-
BHCHMOCTEH B
peajbHBIX Npoueccax u
SIBJICHUAX

B pealpHBIX  Ipoleccax M3  CMEXKHBIX  JAMCLUUIUIMH.
O3HakomiieHHME  C  JOKa3aTelbHBIMH  PaCCYXJIECHUSAMU
HEKOTOPBIX CBOWCTB JIMHEHHOH M KBaJpaTUYHON (YHKUHH,
MPOBEJICHUE UCCICIOBAHUS JIMHEWHOW, KYCOYHO-JIMHEHHO,
IpOOHO-TMHEHHON M KBaJApaTUYHON (YHKUMH, IIOCTPOCHUE HX
rpa¢ukoB. Iloctpoerne u ureHwe rpaduKoB (HYHKIIHI.
UccnenoBanue QyHKIHH.

CocraBneHue BUA0B (DYHKIHMH 110 JaHHOMY YCIIOBHIO, pEILIEHHUE
3a1a4 Ha HSKCTpeMyM. BrinonHeHne mpeoOpa3oBaHuil rpaduka
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byHKIUHA

Oo0paTHble pyHKINH

Wzyuenue nonamus obpamuoii ¢ynkyuu, onpenenieHue Buaa u
nocmpoeHnue epaguxa oopamuou QYHKYUU, HAXOHCOeHUe ee
obracmu onpeoenenuss u obaacmu 3Havenuu. [IpuMeHeHUe
CBOMCTB (DYHKITU TPH UCCIICTOBAHUHM YPABHCHHUH M PEIICHUH
3ama4 Ha J3KcTpeMyM. O3HAKOMIIEHHE C TOHSITHEM CIIOXKHOU

byHKIUHA

CreneHHble, MOKa3a-
TeJIbHbIE,
Jorapupmuyeckue u
TPUTOHOMeE-
TpUYecKHe (PYHKIUH.
OoOpaTHble
TPUTOHOMe-
Tpuuyeckne GyHKIUM

Boruncnenue 3HaueHud (QyHKIMI 1O 3HAUYEHHIO apryMEHTa.
Onpenenenue TMOJOXKEHUS TOYKM Ha Tpaduke 1o ee
KOOpJMHATaM U Ha00OpOT.

Hcnonb3oBanne CBOWMCTB (DYHKIHMH 11 CpaBHEHHS 3HAYCHUI
creneHeil u norapudmos. [locTpoeHue rpaduKoB CTENEHHBIX U
norapudmuueckux QyHkuuid. PerieHue mnoka3aTeNbHBIX U
JOrapu(pMHUECKUX YpaBHEHUH M HEPABEHCTB IO HM3BECTHBIM
aIroOpuTMaM.

O3HaKOMJICHHE C MOHATHEM HENPEPHIBHOM MEPUOANYECKON
byHKIMH, GOPMYITHPOBAHHE CBONCTB CHHYCa M KOCHHYCA,
MOCTPOCHHE UX TPaPHKOB.

O3HakoMJICHHE C TIOHATHEM TapMOHHYECKUX KOJCOaHW u
OpUMEpaMu TapMOHMUYECKMX KOJE€OaHWH JJIsl  ONHCAHUS
MPOIIECCOB B (PUBHKE U APYTUX OOJACTAX 3HAHUS.
O3HakOMJIEHME C TIOHATUEM PA3PHIBHOM IEPUOINYECKON
byakmH, GOopMyIUpOBaHNE CBOMCTB TaHT€HCA U KOTAHTEHCA,
MIOCTPOCHHE UX TPAPHUKOB.

[Ipumenenne CBOWCTB (YHKIIMWA ISl CpaBHEHHUS 3HAUYCHUM
TPUTOHOMETPUUECKUX byHKIUH, pelieHus
TPUTOHOMETPUYECKUX YypaBHeHUU. [locmpoenue epaguros
0OPAMHBIX MPULOHOMEMPULECKUX QYHKYUL U OnpedeseHue no
epagukam ux ceoticmg. BpINoOIHEHHE MPeoOpa3oOBaHUS
rpauKoB

HAYAJA MATEMATHYECKOI'O AHAJIM3A

ITociienoBaTeILHOCTH

O3HaKOMJIEHHE C MOHATHUEM YHMCIOBOW IOCIIEI0BATEIbHOCTH,
cnocobamMu ee  3aJaHus, BBIYHCICHUSIMH €€  YJICHOB.
O3HakomneHue ¢ NOHAMUEM Hpeoela Nocie008amenlbHOCHU.
O3HakOMJIEHME C BBIUYMCICHHEM CYMMBI OECKOHEYHOIO
YHCIIOBOTO psAJa Ha MPUMEPE BHIYMCICHUS CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUICCKOMN TIPOTPECCHH.

Pemenue 3a1a4 Ha mpuMeHEeHHE GOPMYIIBI CYMMBI OECKOHEYHO
yOBIBAIOIICH T€OMETPHUIECKOIN MPOTPECCUH

IlpousBoagnass u ee
NPHMEHEeHHe

O3HaKOMJIEHHE C TIOHATHEM IPOU3BOIHOM.

N3ydenne wu  ¢GopMynupoBaHHE €€ MEXaHHYECKOro |
Te€OMETPUYECKOT0 CMBICIIA, U3YYEHUE aITOPUTMA BBIYMCICHHS
IPOU3BOAHON HA MPUMEPE BBIYNCICHUS MTHOBEHHOW CKOPOCTH
U YTJI0BOTO KO3 (UIIeHTa KacaTelbHOM.

CocraBrneHue YypaBHEHHsI KacaTelbHOW B 0OmeM BHJE.
YcBoenue IIPaBHII muddepeHIpoBaHus, TaOTUIIBI
IPOU3BOAHBIX JJIEMEHTapHBIX (YHKIUI, NpPUMEHEHHE UL
muddepeHMpoBaHus  (QYHKIUIH, COCTaBJIEHUS YpaBHEHHS
KacarenbHOU. M3ydeHne TeopeM O CBSI3M CBOWCTB (DYHKIIMHU U
POM3BOIHON, (POPMYIHPOBKA UX.

[IpoBeneHre ¢ MOMOIIBIO MPOU3BOJHOM  HCCIIEIOBAHUSA
GbyHKIMY, 3aJaHHON (HOPMYIIOH.
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VYcraHoBIeHNE CBSI3M CBOMCTB (DYHKIIMHM W MPOU3BOIHOM O MX
rpadukam.

[TpumeHeHre MPOU3BOIHOM AJis pelIeHUs 3a7ad Ha HaX0KICHHE
HauOOJBIIEr0, HAUMEHBINETO 3HAUCHUS U Ha HAXOXKICHHE
JKCTpeMyMa

IlepBoobGpa3nasn
U HHTerpaJ

O3HakoMJIEHHE C TOHATHEM MHTErpajla U IepBOOOpa3HOM.
N3yuenne mpaBuia BBIYHMCICHUS MEPBOOOPA3ZHON M TEOPEMBI
Herotona—JleitOnuna.

Pemenue 3agad Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYHCIICHHE [TEPBOOOPA3HO I TaHHOH (DYHKIIHH.

Pemenne 3amauy Ha MpUMEHEHUE WHTErpaia JJis BHIYMCICHUS
bu3MYeCKUX BEMYHH U TUTOIIanei

YPABHEHUSA U HEPABEHCTBA

YpaBHeHus
CHCTeMbl ypaBHEHU

"
171

HepaBeHncrBa u cucre-

MbI HEPaBCHCTB
ABYMS IEPEMECHHBIMHA

C

O3HakOMJIEHME C TPOCTEHIIUMH CBEJIEHUSMU O KOPHAX
anreOpanvyeckux ypaBHEHUH, MOHATHSAMH HUCCIEIOBaHUS
YPaBHEHUU U CUCTEM YPAaBHEHUM.

N3ydyenne Teopuu pPaBHOCWIBHOCTH YpPaBHEHUH U €€
npuMeHeHus. lloBTopeHMe 3amucu pelleHus CTaHIApTHBIX
yYpaBHEHUW, TIPHUEMOB MpPeoOpa3oBaHUS ypaBHCHUH s
CBEICHMsI K  CTaHAApTHOMY  ypaBHEHMIO.  Pemenue
palMOHAIBHBIX,  HMPPALMOHAIBHBIX,  IOKA3aTEJIbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUI U CUCTEM.

Hcnonb3oBaHne CBONCTB M TrpaduKOB (DYHKIUH IS pEIICHUS
ypaBHeHUN. [IoBTOpeHrEe OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.
Pemienne ypaBHEHMH € NPUMEHEHHMEM BCEX IPUEMOB
(pa3nokeHus: Ha MHOXKUTEIM, BBEJICHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TpahuecKoro MeTo/1a).

Pewienne cucreM ypaBHEHUH C NPUMEHEHUEM pPa3IMYHBIX
croco0oB. O3HaKOMJIEHHE C OOIMMMH BOMPOCAMU PEIICHUS
HEPaBEHCTB U HCIOJb30BAHUE CBOMCTB M rpaduKoB (PyHKIIHIA
IIpU PELICHUM HEpPaBEHCTB. PenieHne HEpaBeHCTB U CUCTEM
HEPaBEHCTB C MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.
[IpumMeHeHHe MaTEeMaTUYECKUX METOJAOB Uil  pELICHUs
CoJiepKAaTeNbHBIX 33/a4 W3 Pa3IMUYHBIX oOjacTell Hayku M
npakTUku. VHTepnpeTHpoBaHHE pe3yJdbTaTOB C y4E€TOM
peaIbHbIX OrPAaHUYEHUN

SJIEMEHTDBI KOMBHMHATOPHUKMU, TEOPUH BEPOSITHOCTEM "

CTATUCTHUKHA

OcHoBHBIE N3yuenne mnpaBuia KOMOMHATOPUKM U TIPUMEHEHHUE IIpU

MOHATHSA peneHn KOMOMHATOPHBIX 3a7ad.

KOMOHMHATOPHUKH Pemienne kKoMOMHATOpHBIX 3aJad METOAOM Iiepebopa U IO
IIPaBUILy YMHOXKCHUS.
O3zHakoMicHHE C HOHATHAMHU KOMOWHATOPUKH:
pa3MeIeHUsIMH, COUETaHUSIMHU, IEPECTAaHOBKAaMHU U (OpMYIIaMu
Ui UX BeluMcieHus. OObsCHEHUE U IpUMeHeHue GopMyI A
BBIYKCIICHUS PAa3MELICHUM, NEPECTAHOBOK U COYETAHUU IIpU
pemenun 3amad. O3HakomieHWe ¢ OwHOMOM HpIOTOHA WM
TpeyrosbHUKOM Ilackanmd. Pemenue npakTthueckux 3amad c
UCIIOJIb30BaHUEM MOHSTUHN U TPABUI KOMOMHATOPHKHU

DJIeMeHTBI N3yueHne KacCU4ecKoro OnpeneaeHus BEPOSITHOCTH, CBOMCTB

TEeOpPUH BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

BEpPOATHOCTEH PaccmoTpenue  npuUMEpPOB  BBIYUCIICHUS  BEPOSITHOCTEH.
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Pemenue 3a1ay Ha BEIYUCIICHUE BEPOSTHOCTEH COOBITHIT

Ilpeacrasiienune
NAHHBIX (TadauubI,
AMarpamMmbl, rpagukn)

O3HakoOMJIEHHE C MPEJCTaBICHHEM YHCIOBBIX JAHHBIX U UX
XapaKTEepPUCTHKAMHU.

Pemenne mnpakTH4ecKMX 3a7ad Ha OOpabOTKY UHMCIIOBBIX
JIAHHBIX, BBIYHUCIICHHE UX XapaKTePUCTUK

@opMynMpoOBKa M MPUBEACHHE JI0KA3aTENbCTB IPHU3HAKOB
B3aMMHOI'O  pACHOJIOKEHUS  MPSAMBIX M IUIOCKOCTEH.
Pacnio3HaBaHue Ha 4depTexax W MOJENAX PA3NIMYHBIX CIy4acB
B3aMMHOI'O  pAcCHOJIOKEHUS  MPAMBIX U IUIOCKOCTEH,
apryMEHTUPOBAHHE CBOMX CyxkAeHU. DopmyInpoBaHue
ONpPEACICHUN, TPU3HAKOB M CBOMCTB MapajUICIIbHBIX U
NEePNEHAUKYISIPHBIX IIJIOCKOCTEM, JBYTPaHHBIX M JIMHEWHBIX
YIJIOB.

BelToNIHEHUE TTOCTPOEHHUSI YIII0B MEXKY MPSMBIMHU, NPSIMOUA U
IUIOCKOCTBIO, MEXJYy IUIOCKOCTSMM 10  ONHCAaHUI0 U
pacro3HaBaHUE UX HA MOAEIISX.

[IpuMeHeHre PU3HAKOB U CBOMCTB PAacIOJIOKECHUS MPSMBIX U
MJIOCKOCTEN MPH PEIICHUH 3a/1a4.

N3o0pakeHne Ha pUCYHKAaX M KOHCTPYUPOBAHHE Ha MOJEIIX
NEPNEHAUKYJISIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSAMBIX,
NapaJUIeIbHBIX  IUIOCKOCTEH, YIVIOB MEXIYy NpsIMOM U
IJIOCKOCTBIO M1 000CHOBAaHUE MOCTPOSHUSI.

Pemenune 3amady Ha BBIUYMCIEHHE T€OMETPUYECKHX BEJIUYMH.
OnuceiBaHME PacCTOSIHUS OT TOYKH JI0 IUIOCKOCTH, OT IPSIMOU
10 IIJIOCKOCTH, MEXIY IJIOCKOCTSIMH, MEXIY
CKPELIMBAOIIMMUCSA  MPSMBIMU, MEXIYy MPOU3BOJIBHBIMU
¢urypamu B npoctpanctse. PopmMyaMpoBaHUE U TOKa3bIBAHNE
OCHOBHBIX TEOpPEM O PACCTOSIHUSAX (TEOpPEM CYIIECTBOBaHUS,
CBOMCTBA).

H3o0paxeHnne Ha uepTekax M MOJEISIX pacCTOSHUS U
000CHOBaHHE CBOMX CyXIeHHUH. OmnpeneneHne U BHIYHUCICHUE
paccTossHu B mpocTpaHcTBe. [Ipumenenue Gopmyn u Teopem
MJIAHUMETPUH JJIs1 PEIICHUS 3a/1a4.

O3HakoMJIEHUE C TOHATUEM MAPAJUIEIIBHOTO IPOEKTUPOBAHUS U
ero cpoiictBamu. Dopmynuposanue meopemvl O nIOWAOU
OPMO2OHANILHOU NPOEKYUU MHO20Y20TIbHUKA.

I'EOMETPUA
IIpsimblie "
IJI0CKOCTH B
NPOCTPAHCTBE
MHOrorpaHHUKHU

Onucanue U XapaKTEpUCTUKA  Pa3IUYHBIX BUJIOB
MHOT'OIPAHHUKOB, IEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.
N306paskeHne MHOTOTPaHHUKOB U BBITIOJHEHUE IIOCTPOCHUS Ha
M300paKeHUSIX U MOJIENISIX MHOTOTPAaHHHUKOB.

BplunciieHne  JMHEHWHBIX ~ JJIEMEHTOB U yIVIOB B
IPOCTPAHCTBEHHBIX  KOHQUTYypalMsX, apryMEHTHPOBAaHUE
CBOUX CYXJCHUH. XapaKTepHCTUKAa U M300paKEHHE CEUCHMUS,
paszeepmku  MHO202PAHHUKOS,  BBIYMCIICHHE  ILJIOLIaJeH
IIOBEPXHOCTEH.

[TocTpoeHre MpOCTEHIIINX CEUCHHUI KyOa, TPU3MBI, THPAMU/IBI.
[Tpumenenue (HakToB U CBEICHUH U3 IIIAHUMETPUH.
O3HakoMJIEHME C BHJAMH CHMMETPUA B MPOCTPAHCTBE,
dbopMyTUpOBaHUE OMpPEICIICHUH U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUU TEN BPALIEHNUS] © MHOTOTPAaHHUKOB.

IIpuMeHEeHrEe CBOMCTB CHMMETPUM IIpU PELIEHUM 3ajad.
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Hcnonp3oBanne mpruoOpEeTEHHBIX 3HAHUN TSI UCCIICIOBAHUS H
MOJICIMPOBAHUS HECTIOKHBIX 3a]1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB M BBHITIOJIHCHHE
PUCYHKOB IO yCIIOBUSM 3aja4

Tesa
MOBEPXHOCTH
BpAallleHUs

O3HakoMJIEHHE C BHJIaMU TeJl BpamieHusi, GopMyJIHpOBaHUE HX
ONPEAEIICHUN U CBOMCTB.

@OopMyIMpPOBAHHE TEOPEM O CEUECHHM IIapa IUIOCKOCTBIO M
TUTOCKOCTH, KacaTelabHOU K cepe.

XapakTepucTuka U 1300pakeHre Tell BpallleHusl, X Pa3BePTKH,
CEYCHHUS.

Pemienue 3agay Ha MOCTPOCHHME CEYEHUM, BBIYMCIIEHUE JIMH,
paccTosiHui, yrioB, miomaned. [IpoBeneHune noka3aTeabHbBIX
paccyXIeHHI Npy PELICHUH 3a1a4.

IIpuMeHeHne CBOMCTB CUMMETPUH IIPU PELICHUU 33/1a4 Ha Teja
BpallleH!s, KOMOMHALINIO Tel.

N300pakeHne OCHOBHBIX KPYTJIBIX TEJ M BBIMIOJHEHUE PUCYHKA
110 YCJIOBHIO 3a/1a4

HN3mepenus
reoMeTpuM

O3HakoMJICHHE C TOHATHAMU IIJIONIA U U 00beMa, aKCHOMaMU U
CBOMCTBAaMH.

Pemenune 3amau Ha BRIYUCIEHHE IUIOMIAEH TUIOCKUX (UTYp ¢
MPUMEHEHUEM COOTBETCTBYIOIUX GopMyn © (aKTOB uU3
IUIaHUMETpUH. M3ydeHue TeopeM O BBIYHMCICHHU OOBEMOB
IPOCTPAHCTBEHHBIX TEJ, pELICHHE 3aJad Ha IpPHUMEHEHHE
¢opmyn BbluucieHuss o0beMoB. W3ydenume Qopmyn s
BBIYHMCIICHUS TUIOLA/Iel TOBEPXHOCTEN MHOTOIPaHHUKOB U Tell
BpallleHUS.

O3HakomJieHME C  METOJOM  BBIYMCICHMS  IUIOLIAAU
noBepxHOocTH cdepbl. Pemenune 3amauy  Ha  BBIYHCICHHE
IUIOIAAeH NOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEIl

Koopannartsi
BEKTOPbI

O3HakoMJIEHHE C TMOHATUEM BekTopa. M3ydyeHue aexapToBOii
CHUCTEMBl KOOpAMHAT B NPOCTPAHCTBE, IIOCTPOEHHUE IO
3alaHHbIM KOOpAMHATaM TOYEK M IUIOCKOCTEW, HaXOXKICHHE
KOOpAMHAT To4YeK. HaxokaeHue ypaBHEHUM OKpPYXKHOCTH,
cdepsl, TUIOCKOCTH. BbIuncienne paccTosHIM MEXTy TOUKaMH.
N3yueHne CBOWCTB BEKTOPHBIX BEJIWYMUH, MPABUJI Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM INPOCTPAHCTBE, NMPaBUJI HAXOXKIACHUS
KOOpPAMHAT BEKTOpa B MPOCTPAHCTBE, MNpaBUJI JCHCTBUU C
BEKTOpaMH, 3aIaHHBIMUA KOOPJAUHATAMH.

[IpruMmeHeHne Teopuu TpPU PELICHWH 3aJad Ha JECUCTBUSA C
BeKTOpaMHU. V3ydeHue CKalsipHOro MpOU3BEIEHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHMS MPSMOW U IJIOCKOCTH. [IprmeHeHune
TEOpUU NPU pELIeHMH 3ajad Ha JEHUCTBUSA C BEKTOpaMH,
KOOPJIMHATHBIA METOJ, IPUMEHEHHE
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4. Y4eOHO-MeTOANYECKOEe U MATEPUAJILHO- TEXHHUYECKOe
o0ecreyeHne NPOrpaMmMbl y4eOHOM TUCHMIIJINHbBI
OV /.03 MaremaTuka

Jns ocBoeHust mporpaMmbl yueOHo# quctiuiuinabl OYJ[.03 MaremaTtuka B
npoheccuoHaNBHOM o0pa3oBaTenbHOM OpraHH3alNH, peanusyromen
00pa3oBaTeNbHyI0 MPOTPaMMy CpEIHEro oO0mero o0pa3oBaHUS B Mpeeax
ocBoenusi OIIOII CIIO Ha 06a3e OcHOBHOro o00IIero oOpa3OBaHUS, HMEETCS
y4eOHBIN KaOWHET.

[Tomenienue KaOuHeTa yIIOBJIETBOPSIET TpeOOBaHUIM
CanurapHo-3nuaemMuosiorndeckux mnpaBwil U HopMmaTuBoB (CanlluH 2.4.2 Neo
178-02) m ocHaimieH TUIIOBBIM O0OOpPYJIOBAaHHEM, YyKa3aHHBIM B HACTOSIIUX
TpeOoBaHUAX: Yy4eOHOI MeOenblo U cpeAcTBaMH OOyUYEHHs, TOCTATOUHBIMH IS
BBITIOJTHEHUS TPEOOBAHUH K YPOBHIO MOJTOTOBKH O0yYarOIIHXCA.

B kaOunere wuMmeercss MyJIbTUMEIUHHOE O0OpYAOBaHHE (CHCTEMHBIN
KOMITBIOTEP B cOOpe, MHTEPAKTUBHAS JOCKA, MPOEKTOP), MOCPEACTBOM KOTOPOTO
YYaCTHUKM 00pa30BaTENbHOTO TMpoliecca MOTYT MPOCMATPUBATH BU3YaJbHYIO
uH(pOpMAaIMIO IO MaTEMaTUKe, CO37aBaTh MpPE3EHTAIMU, BUIEOMATEPHAIIbI, UHbIE
JIOKYMEHTBHI.

B coctaB  y4eOHO-METOAMYECKOTO M  MaTepHAIbHO-TEXHHYECKOTO
obecmeuenus nmporpammel yaeoHou quctuinael OY J[.03 Matematka BXOJIAT:

* HarJIAIHBIE TOCOOMS (KOMIUIEKTHI YI€OHBIX TaOJHI], MJIAKaTOB, TOPTPETOB
BBIJIAIONIUXCS YIEHBIX-MAaTEMATHUKOB H JIP.);

* 3KpPaHHO-3BYKOBBIE OCOOUS;

* OuONMMOTEUHBIN (POH/I.

B Oubmuoreunpiii  QoHA BXOAAT YYEOHUKH, Y4eOHO-METOAMYECKUE
koMiiekThl (YMK), obGecnieunBatomue ocBoenue yueoHon nucuuminabl OYJ1.03
MaremMaTtka pPEKOMEHIOBAaHHBIC [JI HWCIOJIL30BaHUS B MPOPECCHOHATBHBIX
0o0pa30BaTeNbHBIX OpPraHMU3alMiIX, PEATU3YIOMINX 00pa30BaTEIbHYIO MPOTpamMMy
cpennero obmero oOpaszoBanmsi B mpenenax ocBoerus OIIOII CIIO na 6asze
OCHOBHOTO 00111er0 00pa30BaHus.

bubnuoteunsiii (HoHA AONONHEH SHIMKJIONEIUIMH, CIpPaBOYHUKAMH, Ha-
YYHOM, HAYYHO-IIOMYJIIPHOU Y IPYrOM JIMTEPATYPOU MO MATEMATHUKE.

B mpouecce ocBoenus mnporpammbl yueObHoW aucummiauHsl OY .03
MatemaTnka 00y4aromue IMEIOT BO3MOKHOCTB IOCTYIA K JJIEKTPOHHBIM Y4€OHBIM
MaTepuasam Mo MareMaTHKe, UMEIOIIMMCS B CBOOOTHOM JocTyre B ceTh HTepHeT
(9MIEKTPOHHBIM KHUTAM, MPAKTHKyMaM, TecTaMm, Matepuaiam EI'D u ap.).
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4.1 Jluteparypa

ISl 00Yy4AKOIIMXCH

1. bammakos M.U. MaTtemaruka: anredpa v Hauajga MaTeMaTUYECKOTO aHaJIN3a,
reOMETpUsl: YYEOHHK JUIsl CTYJEHTOB MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraHu3anuii, ocBanBaroux npodeccuu u cneruanpHoctu CI10. - M., 2017

2. bammvakos M.U. Marematuka: anreOpa u Hadaia MaTEMaTHIECKOTO aHAIIN3a,
reomeTpus: COOpHHK 3amad MpouIHLHOW HAMPABJICHHOCTU: y4eb. mocooue s
CTYJIEHTOB MpPO(ECCHOHANBbHBIX 00pa30BaTENbHBIX OpPraHU3alMi, OCBAaMBAIOIIMX
npodeccun u cnenuaibHoctu CIIO. - M.,2017

3. bammakoB M.U. MaTtemaruka: anreOpa v Hauajga MaTeMaTUUECKOTO aHaJIN3a,
reoMeTpus: 3aJadyHUK: yueO. mocolue s CTYACHTOB MNpodecCHoHaIbHbIX
00pa3oBaTeNbHBIX OpPTraHU3alliid, OCBAWBAIONIMX MPO(ECCUd W CHEIUATHHOCTU
CIIO. - M.,2017

4, bamvakos M.W. Maremartuka: anrebpa v Hayajia MaTeMaTHIeCKOTO aHan3a,
TEOMETpHUS:  OJEKTPOHHBIM  y4ueb.- METOJ. KOMIUIEKC IS  CTY/JCHTOB
npodecCUOHANIBHBIX 00pa30BaTENIbHBIX OpraHu3alliii, OCBauBaIOIIUX Ipodeccuu u
cnenuanbHoctu CIIO. - M.,2017

S. I'yces B.A., I'puropre C.I'., UBonruna C.B. Marematuka: anredpa u
Hayajla MaTeMaTHYeCKOro aHaim3a, TEeOMETpHs: YyYeOHUK [JIsi CTYJICHTOB
podecCHOHaNbHBIX 00pa30BaTEIBHBIX OPraHU3aIINM, OCBAUBAIOIINX MPOGECcChuu u
cnenuansHocTu CIIO. - M.,2017

6. Amanacan JI.C., Bymyzoe B.®., Kaoomyes C.b. u op. Matemartuka: anredopa
M Hayaja MaTeMaTH4ecKoro aHamm3a. leomerpus. ['eomerpusi (0a3oBbIi u
yriyosneHHsi ypoBau). 10—11 kmaccel. — M., 2016.

s npenogaBareJien

1. 06 o6pazoBanuu B Poccuiickoii @enepanun: demep. 3akoH oT 29.12.
2012 Ne 273-®3 (B pen. Penepanbubix 3akoHOB oT (07.05.2013 Ne 99-®3, ot
07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, oT
05.05.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 No  15-D3, ot Ne
84-®3, ot 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-D3, ¢ n3M., BHECECHHBIMU
OenepanbHbIM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

2. [Tpuxa3z MunucrepctBa o6pazoBanus U Hayku PO ot 17.05.2012 Ne 413 «O6
yTBEpKIeHUH (GeepaIbHOTO TOCYIapCTBEHHOTO O0pa30BaTENbHOTO CTaHIApTa
CpemHero o0Iero oOpa3oBaHUs.

3. [Tpuxa3z MunucrepctBa o6pazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O
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BHeceHuH n3meHeHuii B [Ipuka3z MunucrepctBa 06pazoBanus 1 Hayku Poccuiickoi
Oeneparun ot 17.05.2012 Ne 413 «O06 yrtBepxkacHUU (QeaepaabHOTo
roCyJ1apCTBEHHOI'0 00Pa30BaTEIbHOrO CTaHAAPTa CPEIHErO 00I1IET0 00pa30BaHUM.

4. [Ipuka3z MunuctepcTBa o6pa3zoBanus u Hayku PD ot 31 nexabps 2015 1. No
1578 «O BHeceHMM UW3MEHEHHH B  (enepalbHbIi  TOCyJapCTBEHHBIH
o0Opa3oBaTeNbHBI CTAHAAPT CpenHero ooOiero oOpa3oBaHUs, YTBEPKICHHBIN
npuka3oM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoii ®@enepaunu ot 17
mast 2012 1. N413».

5. [Ipuka3z MunucrepcTBa oopazoBanust 1 Hayku PD ot 29.06.2017 Ne 613 «O
BHECEHWU W3MEHEHUH B (elepaabHbli TOCYJIapCTBEHHBIN 00pa3oBaTebHbBIN
CTaHAApT CpelHero o0mero o0pa3oBaHUs, YTBEPXKACHHBIA  MPHUKA30M
MunuctepctBa oOpasoBanust u Hayku Poccuiickoit ®denepanuun ot 17 mas 2012 r.
N413» (3apeructpupoBano B Muntocte Poccun 26.07.2017 Ne 47532).

6. [Tucemo JlemaprameHTa rocynapCTBEHHON MOJUTHKH B c(epe MOATOTOBKH
pabouux kaapoB u 11O MunuctepctBa obpazoBanus u Hayku PO ot 17.03.2015
No 06-259 «PexoMeHmanyu 1O OpraHu3alid TOJYYEHHUS CpeaHEero oOIero
oOpa3oBaHMsi B Mpeaerax OCBOEHHUS 0O0pa30BaTENbHBIX MPOTpPamMM CPETHEro
npodeccuOHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOIO OOIIero oOpa3oBaHUsS C
ydgeTtoM TpeOoBaHul  (elepaIbHBIX  TOCYJApPCTBEHHBIX  00pa30BaTeIbHBIX
CTaHIApTOB U MOdy4aeMod mpodeccud WM  CHEHUATbHOCTH  CPEIHEro
poeCCHOHATEHOTO 00pa30BaHU.

7. [TpumepHasi ocHOBHas o0Opa3oBaTelbHas MporpamMma CpeaHEro OOIIeTo
oOpa3oBaHMs, OJ0OpeHHas perieHneM ¢GeaepaabHOro y4eOHO-METOIUIECKOTO
00BbeIMHEHHUS 110 001IeMy 00pa3oBaHuio (IpoTokoj oT 28 utons 2016 r. Ne 2/16-3).

HHTEPHET-PecypcChl

www.fcior.edu.ru  (MadopmannonHble, TpPEHHUPOBOYHBIE W  KOHTPOJBHEIC

MaTepHabl).
www.school-collection.edu.ru (Enunast komekiun nupoBbIX 00pa30BaTEIbHBIX

pPECYPCOB).
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