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12022



PACCMOTPEHO:

y4ebHO-MEeTOANYECKNUM 00bEAUHEHNEM OupekTop N'BMOY KK ATATC
eCTeCTBEHHOHay4YHOro uukna /1]; Llynera B.A.
npoTokon Ne8 o1 27.05.2022 .

PykoBoAuTENb E.H. ®utbmoBa

PaccmoTpeHa

Ha 3aceflaHuUW nefarornyeckoro coseta
Mpotokon Ne 11 oT 03.06.2022 .

Pabouass nporpamma o06uweobpa3oBaTe/lbHON Yy4yeOHOM  AUCLUUNIUHBI
oyan. 01 «MartemaTuka» npefHasHavyeHa  ANnd  peanu3ayuMy  OCHOBHOW
NpodeccnoHanbHon nporpammbl  CMO Ha 6ase OCHOBHOro 06Lero
o6pas3oBaHusA C OAHOBPEMEHHbIM MONyYeHNeM cpefHero obuiero obpasoBaHus.

Pabouasd nporpamma o06Lieo6pa3oBaTelbHON Y4YeOHOW AUCLUUM/IUHBI
oyan. 01 «Marematuka» paspaboTtaHa B COOTBETCTBUM C MNPUMEPHOM
nporpaMmon  y4yebHOW AuCUMNANHBLI «MaTemaTuKa: anrebpa u Havana
MaTeEMaTUYeCcKOro aHanusa, reomeTpuss»  aBTop: bawmakos M.W., pokTtop
(hM3MKO-MaTEMATUYECKUX Mefarormyeckux Hayk, akagemuk PAO, npodeccop
(pekomeHpoBaHO defepanbHbIM rOCyAapCTBEHHLIM aBTOHOMHBLIM Y4YpeXkaeHnem
« ®depepasnbHbli  UHCTUTYT pa3BuTUA o6pasoBaHusa» (PrAY «dUPO»).
Mpotokon Ne3 ot 21 wnionsg 2015 r. PernctpaymoHHbIA HOMep peueH3nun 377 oT
23 uwona 2015 r. drAyY «dUPO»). TlMporpamma paspaboTaHa C Y4eTOM
Tpeb6oBaHuM PrOC cpegHero o6uero ob6bpasoBaHusi (YTBEPXKAEHA NPUKa3oM
MwuHucTepcTBa o06pa3oBaHMA M Haykm P® Ne 413 ot 17.05.2012 .,
3apeructpupoBaHa MuHuctepctsom HOctuumm P® Ne 24480 ot 07.06.2012 r.) u
Tpe6oBaHuni PIrOC cpepHero npogeccnoHanbLHOro 06pasoBaHma no npodeccun
100701.01 Tpopasel, KOHTponep-kaccup (YTB. MPUKa3OM MMUHUCTepCTBa
obpasoBaHUA M Haykm P® Ne 723 ot 02.08.2013 r. 3apeructpupoBaHHOM
MwuHuctepcteom  HOctuymmn P® Ne 29470 ot 20.08. 2013r.) yKpynHeHHas
rpynna npogeccnin 38.00.00 SKOHOMUKA M yrNpaBeHus.

OpraHu3ayua-paspaboTymk rocyfapCTBeHHOe 60 pKeTHOE
npodgeccnoHanbHoe obpasoBaTtefibHOe yupexpaeHne KpacHO[apcKoro Kpas
«AMNWEPOHCKNA TEXHUKYM aBTOMOOWUIBHOrO TpaHcnopTa u cepsuca» ( FBrOY
KK ATATC)

Paspabotumk: npenogasatens N6MNOY KK ATATC flens EneHa XpucTunaHosHa
PeLleH3eHThI:
(BHELIJHHH peLeH3ns ) CE

vy - Iy KBanuhunkaymusa no gunnomy

( BHELUHAA peELEH3NA )

KBanugukayus no gunnomy
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MOACHUTEJIbHAA SATINCKA

Pabouyas nporpamma o06Llieo6pa3oBaTenibHOM Yy4yebHON AucuMnInHA
«MaTtemaTuKa» ABNSeTCS 4acTbl0O OCHOBHON nNpodecCUOoHanbHOW MNporpammbl
B cooTtBeTcTBUM ¢ ®IOC CIO no npodeccun 38.01.02 Mpopaasel, KOHTPOsEp-
Kaccup.

Pabouad nporpamma  pa3paboTaHa Ha oOcHOBe TpeboBaHuin DIrOC
cpefHero obuiero o6pasoBaHuns, NPeabABASEMbIX K CTPYKTYpe, COAepXKaHUo U
pe3ynbTaTaM OCBOEHUS YyUYebHOW AucuMnanHbl «MaTemMaTnka», B COOTBETCTBUM
c PekomeHpauusamy No  opraHuMsaumm  NOMy4YeHWUsA  CpeaHero  obuyero
obpa3oBaHMA B npegenax OCBOEHMA 06pas3oBaTeslbHbIX MNPOrpamMm CpeaHero
npogeccnoHanbHOro obpasoBaHMa Ha 6a3e OCHOBHOro 06ulero obpasoBaHus ¢
yyeToMm MprumepHO OCHOBHOW 06pa3oBaTe/lbHOM NporpaMmbl CpegHero o6Lero
o6pas3oBaHua, 0406PEHHON pelLeHWeM (eaepanbHOro yyebHO- METOANYECKOro
00beANHEHNS MO 06LLEMY 06pa3oBaHUIO (MPOTOKON OT 28 MoHA 2016 1. Ne2/16-
3), NPMMepHOW nporpammMon y4yebHOW AucumnamHbl «MaTematuka: anrebpa u
Hayasa MarTemMaTM4yecKoro aHanusa; reometpusa» asTop bawmakos M.U.,
akagemuk PAO, [OOKTOp (U3NKO- MaTemMaTU4YeCKMX Mefarormyeckmx Hayk,
npogeccop  (omobpeHa DPrAY «degepanbHblii  UHCTUTYT  pPas3BUTUS
obpasoBaHus», 2015 r.).

CogepxaHve nporpammbl  «MaTemMaTMKa» HanpaBle€HO Ha AOCTWKEHue
cneayroumnx Lenen:

e obecreyeHne CHOPMUPOBAHHOCTM  MNPeACTaBNEHU O  couManbHbIX,
KY/NbTYPHbIX Y UICTOPUYECKUX (PaKTOpax CTaHOB/IEHUS MaTeMaTUKW;

e ob6ecneyeHne CHOPMMPOBAHHOCTU NIOrMYECKOro, anropuTMUYECKOro U
MaTeMaTUYeCKOro MbllU/EHNS;

» obecrneyeHne CHOPMUPOBAHHOCTUIYMEHNIA NPUMEHATb MONYYEHHbIE 3HAHUS
Npun pelleHnn pasnnyHbIX 3agad;

» obecneyeHme CHOPMMUPOBAHHOCTWN MpPeACTaBNEHUA O MaTeMaTuMKe Kak 4acTu
o6LeYvenoBeYECKON KyNbTypbl, YHUBEPCA/IbHOM fA3blKe HayKW, MO3BO/AIOLLEM
OMUCbIBaTb M U3y4YaTb peasibHble MPoLecchl U ABNEHUS.

B nporpammy BKIKOYEHO CcoOAep)KaHue, HanpaBfeHHOe Ha (opMupoBaHue Yy
CTYZEHTOB KOMMETeHLWNN, HEOOX0AMMbIX A1 KayecTBeHHOro ocsoeHuns ONMOTI
CMO Ha 6a3e OCHOBHOro o06uiero o6pa3oBaHMA C MONYYEHUEM CpefHEro
obLiero o6pasoBaHms; NporpaMmbl NOATOTOBKM KBaNU(PULMPOBAHHbLIX paboymx.



OBWAA XAPAKTEPUNCTUMKA YUYEBHOW ANCUNTNNTNHDBI
«MaTemaTuka»

MaTtemaTnka SBNseTcs  ()yHAameHTanbHOW  06Lle0bpa3oBaTe/ibHOM
AVCLUUMNNIMHON CO  C/MIOXKMBLUMMCA  YCTOMYMBBLIM  COAEPXAHMEM UK O6LMMM
TpeboBaHMAMU K NOArOTOBKe 00y4atoLIMXCs, pean3ytomnx obpasoBaTe/ibHYHO
nporpammy cpefHero obuiero o6pasoaHus B npegenax ocsoeHuns OroOrr Cro
Ha 6a3e OCHOBHOrO 06Lero o6pasoBaHus.

O6wme Uenn n3yyvyeHUs maTeMaTuKM TPaAULMOHHO peann3ytoTcs B YeTblpex
HanpaB/eHNAX:

1) obuiee npeacTaBneHne 06 naesx N MeTofax MaTemMaTUKK;

2) IHTENNEeKTyanbHOe pasBuTHe;

3) oBnageHne HeO6XOAMMbIMN KOHKPETHLIMW 3HAHUAMU U YMEHUAMMU;

4) BocnuTaTeNibHOe BO3eNCTBUE.

M3yueHne wmatemaTukum Kak npodunbHOM 06LLeobpa3oBaTebHON Y4YeOHOW
ANCLUNINHBI,

yunTbiBatoLen cneunmgpuky ocsamBaemblx CTygeHTamu npodeccuii CMO unnm
cneyunanbHocTn CIO, obecneynBaeTcs:

* BbIOOPOM Pa3INYHbIX MOAXOL0B K BBEEHU OCHOBHbIX MOHATUA;

e (hopMMpOBaHMEM  CUCTEMblI  Y4eOHbIX  3afaHuii, 06GecrneymBaroLLNX
3(h(PEeKTUBHOE OCYLLLECTB/IEHMNE BbIOPAHHbIX LieNeBbIX YCTaHOBOK;

» oboraleHnemM crekTpa cTuien y4ebHON JeATeNIbHOCTM 3a CYET COrfiacoBaHus
C BeAyWwmMMn AesiTeNbHOCTHLIMWU XapaKTepUCTMKamu Bbl6paHHOW npodeccun /
cneuunanbHOCTK.

MpounbHad cocTaBnaowWas oTpaxaerca B TpeboBaHMAX K MNOATOTOBKe
00y4YaroLLMXCs B 4aCTHK:

e 06uWenn cucTemMbl 3HaHWA: coaepXKaTenbHble MPUMepbl  UCMNOJb30BaHMUSA
mMaTeMaTUUYecKnX naein n MeToAoB B NPOtecCnOHanbHON AeATENbHOCTH;

* YMEHWA: pasnnyme B YpoBHe TpeGOBaHMIA K C/IOXKHOCTU MPUMEHSEMbIX
anropmMTMOB;

* MNPaKTUYECKOro WCNo/ib30BaHMA MPUOBPETEHHbLIX 3HAHUA W YMEHWIA:
WHANBUAYA/IbHOTO Y4eO6HOro onbiTa B MOCTPOEHUN MaTeMaTUYECKUX MOAeNen,
BbINOJ/IHEHUN UCCNEef0BaTENbCKMX MPOEKTOB.

Takum 06pasom, peannsaumns cogepxaHmsa yu4ebHoOW AUCLMMINHBI OPUEHTUPYET
Ha NPUOPUTETHYKD pPO/b NpPoLecCyanbHbIX XapaKTepPUCTUK YyyebHON paboTsl,
3aBUCALLMX OT npodmns npoeccMoHanbHOro 06pa3oBaHus, NOAYYEHUS ONbiTa
MCNOMb30BaHNA MaTemMaTUKM B  cofepXaTeflbHbIX M NPOgecCnoHanbHO



3HaYMMbIX  CUTyaumsix N0  CPaBHEHU C  (opMasibHO-YPOBHEBbLIMU
pe3ynbTaTUBHbIMU XapaKTepucTuKamm 06y4eHus.

CopepxaHue y4yebHON AMCUMMAUHBLI  pa3paboTaHO B COOTBETCTBUM C
OCHOBHbIMY COAepXXaTeNbHbIMU IMHUAMUN 06YUYEHNA MaTEMATUKE:
 anrebpamyeckas MHNUA, BKIKOYAKOLLAA CUCTEMATU3ALUIO CBEAEHUI O yncnax;
N3yYyeHne HOBbIX M 00606LLeHMEe paHee M3YyYeHHbIX onepayuii (BOo3BefeHME B
CTeMeHb, W3B/EYEHNE KOPHSA, NOrapumupoBaHMe, CUHYC, KOCUHYC, TaHreHC,
KOTaHTeHC 1 06paTHble K HMM); U3yUYeHWEe HOBbIX BMAOB YMC/OBbLIX BbIPAXXEHWIA
M (opmyn; COBEPLUEHCTBOBaHME MNPAKTUYECKUX HABbIKOB W BbIYMCAUTENBbHON
KynbTypbl, pacliMpeHne W COBEpPLUEHCTBOBaHME anrebpanmyeckoro anmapara,
C(pOPMMPOBAHHOTO B OCHOBHOI LLUKO/ME, W €ro MpYMEHEHWE K PELIeHUIO
MaTeMaTMUYEeCKUX U NPUKNaAHbIX 3aaay;

* TeopeTUKO-(hyHKUMOHANbHAA MAWHUS, BKAKOYaKLWas CcucTeMaTusaumio Wt
pacluMpeHne CBeAeHWA 0 (YHKUMAX, COBEPLUEHCTBOBaHME TpafuyecKmx
YMEHWUI; 3HAKOMCTBO C OCHOBHbIMW WAEAMU M MeToAaMW MaTemMaTU4ecKoro
aHanM3a B 06beme, MO3BONSIOLLEM MWCCNeL0BaTb 3N1eMEHTapHble (YHKLUUN U
pewaTtb MpPOCTelllne reoMeTpuyeckmne, (U3MYecKne W Apyrue npuKnagHble
3agauu;

* IMHNSA YPaBHEHUI N HEPABEHCTB, OCHOBaHHAas Ha MOCTPOEHUMN U UCCNeA0BaHMM
MaTeMaTUYeCKNX MOAENeN, nepecekarollasca ¢ anrebpanyeckoil 1 TeopeTMKo-
(YHKUMOHAbHON NNHUSIMWA W BK/OYaKOLLas pa3BUTWE U COBepLUEHCTBOBaHMe
TEXHUKN  anrebpanyeckux npeobpasoBaHuiAi  ANA  PELIeHUs  ypaBHEHWIA,
HEpPaBEHCTB U CUCTEM; (HOPMMPOBaHME CMNOCOBHOCTM CTPOUTHL U MCCNefoBaTb
npocTelilne MaTemMaTUYeCKMe MOAENN NP pPelleHnn NpUKNagHbIX 3adad, 3ajay
N3 CMEXHbIX U CleunanbHblX AUCUUNANH;

* reoMeTpuyeckas MNMHMS, BK/IKOYaKOWAs HarnsgHble NpeAcTaBleHUss O
MPOCTPAHCTBEHHbIX (Urypax W W3yyYeHWe WX CBOWCTB, (OpPMMpOBaHME W
pasBuTHe MPOCTPaHCTBEHHOIO BOOOpaxeHus, pasBuTune cnoco6oB
reOMEeTPUYECKUX W3MEPEHWIA, KOOPAMHATHOTO W BEKTOPHOrO MeTOAO0B AfS
peLleHns MaTeMaTUUYECKNX U MPUKNaAHbIX 3afay;

e cTOXacTuyeckas NMHNUSA, OCHOBaHHas Ha pasBUTUM KOMOMHATOPHbIX YMEHWIA,
npeAcTaBneHwni 0 BEPOATHOCTHO-CTAaTUCTUYECKUNX 3aKOHOMEpPHOCTAX
OKpY>KatoLLero Mmpa.

B TemaTnuyeckom nnaHe NporpaMmbl yUYebHbI MaTepuan nNpeacTaBieH B popme
yepeayloLLerocs  pasBepTbiBaHUS ~ OCHOBHbIX  COAEpPXAaTeNbHbIX  NINHWIA
(anrebpanyeckoin, TeopeTUKO-PYHKLMOHANbHOM, YpaBHEHWA W HEpPaBEHCTB,
reoMeTpuUYecKoi, CTOXacTUYECKO), 4YTO MNO3BOMSET FMOKO WMCMNONb30BaTb WX
pacnonoXeHne M B3aMMOCBSI3b, COCTaBNATb pabounii KaneHAapHbIA naaH, no-

pasHoMmy uepeays YyueGHble TeMbl (rnaBbl Y4eGHMKA), Y4MTbIBas MNPODUIb
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npoeccmoHanbHOro obpasoBaHns, crneunguky ocsanmsaemoin npopeccum CroO
nnu cneymanbHoctn CMO, rny6buHy n3ydeHus martepuana, ypoBeHb NogroToBKM
CTYZIEHTOB MO NpeaMeTy.

TpeboBaHMA K pe3ynbTaTaM 06y4YeHUS NPOSABATCA B YPOBHE HaBbIKOB [0
peLleHunto 3aay 1 onbiTe CaMOCTOATENbHOW PaboThl.

N3yyeHne 06Lle06pa3oBaTebHON YYeOHON AuUCUMNIUHBI  «MatemaTuka»
3aBeplUaeTcAa  MoABefeHMeM UTOroB B (JOpMe 93K3aMeHa B pamkax
MPOMEXYTOYHOM aTTecTayum CTYAEeHTOB B MNpPoOLEecCe OCBOEHMUA OCHOBHOM
ornomn Crno c¢ nonyyvyeHuem cpegHero ob6uiero o6pasoaHus (MMKPC,
Mrcca).

B pasgene nporpammbl  «CofepXaHue Y4ebHOW AUCUMMIUHBI» KYPCUBOM
Bblle/IeH MaTepuan, KOTOpblA Mpu M3y4YeHUU maTeMaTUKU KaK 6a30BOM, Tak U
NPONIbHOM YUeOHON AUCUUNANHBI, KOHTPOJIO He NMOANEXMNT.



MECTO YUYEBHOW ANCLUMNJ/IMHBLI B YYEBEHOM MJIAHE

YuyebHaa AgucumnnmHa «MaTtematuka»  ABNsSETCA  y4yebHbIM  nNpeamMeToM
obsa3ate/lbHON npeAMeTHOMW obnactm «MartemaTmka M UHGpopmaTuka» Proc
cpeaHero obuwero obpasoBaHus.

B npodgeccnoHanbHbiX 06pa3oBaTeslbHbIX  OpraHuM3aunsx, peannsyounx
obpasoBarte/ibHYIO Mporpammy cpegHero o6uiero o6pasoBaHuWs B npegenax
ocBoeHnsi ONMOIM CIMNO Ha 6a3e OCHOBHOro 06uero obpasoBaHus, y4yebHas
ancumnamHa «MaTtemaTmka» M3yyaeTca B 06u,e06pa3oBaTelbHOM — LMKe
yyebHoro nnaHa OIOM CIMO Ha 6a3e OCHOBHOro o6uwero ob6pasoBaHuUsi C
nonyyeHnem cpegHero ob6uiero obpasosaHus (MMKPC, MMCC3).

B yuebHbix nnaHax MMKPC, MMNCC3 y4yebHasa gucumnnmHa «MatemaTmka»
BXOAMUT B CcOCTaB 06uWmnx o06uweobpa3oBaTe/ibHbIX Y4YeOHbIX AUCLMUMIIVH,
(hopmupyeMbiX K3 06s3aTeNbHbIX MpeagMeTHbIX o6nacteir ®rOC cpegHero
obuiero o6pasoBaHua, ans npogeccnin CMNO wunmu cneymansHocten CIO
COOTBETCTBYHOLLEr0 Npoduas NpoeccrnoHanbHOro 06pa3oBaHus.



PE3Y/IbTATbl OCBOEHWA YUEBHOW ANCUUNMNNHbI

OcBOeHMe coaepXaHus yyebHoOW gucumnamHbl «MaTemaTnka» obecneymBaeT
AOCTMXKEHMNE CTyAeHTaMu Cneayrowmx pesynbTaTos:

* IMYHOCTHbIX:

- C(hOPMUPOBAHHOCTL MPeACTaBNEHNA O MaTeMaTKe KaK YHUBEPCaNbHOM Si3blKe
HayKW, cpeAcTBe MOAENNPOBaHUA SABMEHWMIA W MNPOLECCOB, MAEAX W MeToaax
MaTeMaTUKW;

- MOHUMaHMe 3HAYMMOCTN MaTeMaTUKK AN HayYHO-TEXHUYECKOro nporpecca,
C(hOPMUPOBAHHOCTb OTHOLIEHMA K MaTEMaTUKE KaK K 4acTu 06LLeYen0oBeyYecKom
KYNbTypbl Yepe3 3HaKOMCTBO C UCTOPUEI pa3BUTUA MaTeEMaTUKK, 3BONIOLMEN
MaTeMaTUUYECKUX UAeN;

- pa3BMTME JNIOFMYECKOr0 MbILLIEHNS, MPOCTPAHCTBEHHOrO0 BOOGpaXKeHUs,
aNropMTMUYECKOW  KyNbTypbl, KPUTUYHOCTU  MbILWIEHUA Ha  YPOBHE,
Heobxogumom ana  6yaywei  nNpodeccuoHanbHON  AesATeNbHOCTWU,  ANA
NPoAo/MHKeHNs 06pa3oBaHUsA M CaMO0bpa30BaHNS;

- 0BNajeHve MatemaTU4yeCKMMM 3HAHUAMM W YMEHUSIMU, HEOO6XOAWMbIMU B
MOBCEAHEBHOW  XMW3HW, AN OCBOEHMA CMEXHbIX €eCTeCTBEHHOHaY4YHbIX
AVCUMNANH 1N AUCUUNANH  NPOGEeCCUOHANBHOIO  UuKna, AAa  nosyyeHUs
o6pa3oBaHMA B 006NacTaX, He Tpebyruwmux yrnyb6neHHON MaTeMaTUUeCcKoWn
MOArOTOBKM,

- TOTOBHOCTb M CNOCOGHOCTbL K 06pa3oBaHnto, B TOM YMC/e caMoobpa3oBaHuto,
Ha NPOTSAXXEHWM BCEMN >XU3HW; CO3HaTe/lbHOe OTHOLWIEHWE K HemnpepbiBHOMY
06pa30oBaHMIO KaK YC/IOBMIO YCMELWHON NPoecCnoHanbHON M 06LLECTBEHHOW
NesTeNbHOCTU;

- TOTOBHOCTb M CMOCOGHOCTb K CAMOCTOATE/IbHON TBOPYECKOW U OTBETCTBEHHOW
[EeATeNbHOCTH;

- TOTOBHOCTb K KO/M/NEKTUBHOW paboTe, COTPYLHWYECTBY CO CBEPCTHUKaMU B
o6pa3oBaTe/ibHOW, O0OLECTBEHHO MOME3HON, Yy4eOHO-UccnenoBaTebCKOM,
MPOEKTHOW 1 APYrnx Buaax AesaTeNbHOCTH;

- OTHOLLEeHMe K npoeccMoHasibHON AeATeNbHOCTM KakK BO3MOXHOCTU yyacTus B
PELIEHNN NINYHbIX, O0OLLECTBEHHbIX] roCYyAapCTBEHHbIX, 06U EeHaLNOHaNbHbIX
npob6nem;

e MeTanpeameTHbIX:

-yMeHNe caMOoCTOATe/IbHO ONpefensTb Lenn AesaTeIlbHOCTUM U COCTaBNATh MJiaHbl
NeATeNbHOCTN;  CaMOCTOSITENIbHO  OCYLLEeCTBAATb,  KOHTPOAMPOBaTb MU
KOPPeKTMpoBaTh AeATe/IbHOCTb; MCMO0Ab30BaTb BCE BO3MOXHble pecypcbl ANs



AOCTVDKEHNS MNOCTaBMEHHbIX Leneid n peannsayuym MNnaHOB [AeATENbHOCTY;
BbIGMpaTb YCNeLWHbIe CTpaTermm B pas3inyHbIX CUTYaLUsx;
-yMeHMe MNpPOAYKTMBHO 06uaTtbcad W B3aMMOAeiNCcTBOBaTb B MpoLecce
COBMECTHON  AesTeNbHOCTW, YYUTbIBaTb  MO3UUMM  APYTMX  YYaCTHWUKOB
AeATeNbHOCTU, 3(hEeKTUBHO pa3peLllaTb KOHMDANKTDI;
-BnageHune HaBblKaMy MO3HaBaTe/IbHON, Y4YebHO-UCCef0BaTeNbCKON U
MPOEKTHON [AeATeNbHOCTW, HaBblKaMMW paspeleHns npobaem; Cnoco6HOCTb U
FOTOBHOCTb K CaMOCTOATE/IbHOMY MOMCKY METOAOB PELUeHUs MPaKTUYeCKnx
3afay, NPUMEHEHNIO Pa3/INYHbIX METOAO0B NMO3HAHUS;
-rOTOBHOCTb UM CMOCOBHOCTb K  CaMOCTOSITENIbHON  MH(OPMaLMOHHO-
MO3HaBaTE/IbHON  [AeATeNbHOCTW, BKAKOYAs YMEHWEe OpUEHTMPOBATbCA B
pa3NNYHbIX  WUCTOMHMKAX  MHMOpMaLMK,  KPUTMYECKM  OLEHMBATb MU
NHTEpNpeTnpoBaTb NHOPMALMIO, MONYYaeMYH U3 Pa3IMUYHbIX MCTOYHMWKOB;
-BNafjeHne A3blKOBbIMWU CPeACTBAMMU: YMEHUE ACHO, IOTUYHO M TOYHO M3naratb
CBOO TOYKY 3peHUs, UICNOb30BaTb afeKBaTHbIE A3bIKOBbIE CPEACTBA;
-BnageHue HaBblKaMW MO3HaBaTENbHON  pediieKcunm  Kak 0CO3HaHus
COBepLUaeMbIX [AEACTBUIA W MbICAUTENbHbIX MPOLECCOB, WX pPe3ynbTaToB U
OCHOBaHWA, rpaHunL, CBOEro 3HaHWA U He3HaHWs, HOBbIX MO3HaBaTENbHbIX 3a7a4
N CPeACTB ANA UX AOCTUXKEHNS;
-Lle/1IeyCTPEMNIEHHOCTb B NOUCKAX U MPUHATUM PELLEHWIA, CO06Pa3NTENbHOCTb U
NHTYULMS, pa3BUTOCTb NPOCTPAHCTBEHHbIX MNpPeACTaBNEHNA; CNOCOOGHOCTb
BOCMPUHMMATb KPacoTy U rapMOHUK) MUPa;
* MPeAMETHbIX:
-ChOPMMPOBAHHOCTL MNPEACTaBAeHNA O MaTemMaTWKe KaK 4acTu MUPOBON
KynbTypbl M MeCTe MaTemMaTUKM B COBPEMEHHOI LMBWAM3ALWMK, Crlocobax
OMuncaHus ABNEHNIA peanbHOro Mypa Ha MaTeMaTUYeCKOM A3bIKe;
-BNafleHne HaBblKaMW MCMONb30BaHUS FOTOBbIX KOMMbIOTEPHbIX Mporpamm npwu
peleHnmn 3agay;
-C)OPMUPOBAHHOCTb MPEACTaBMEHUIA 0O MaTemMaTMUYECKUX MOHATMAX KakK
BaXXHEMLWMX MaTemMaTUYeCKMX MOAEeNsax, MOo3BONSKLWMX ONUCbIBaTb U M3ydaTb
pasHble MPOLECCHl W ABMEHWSA; MOHMMaHWe BO3MOXHOCTM aKCMOMaTM4ecKoro
MOCTPOEHMSA MaTeMaTUUYECKNX TEOPWUIA;
-BNafleHne MeTofjaMy [0Ka3aTeNnbCTB W airOpuTMOB peLIeHUsi, YMeHue Wux
MPUMEHATb, NPOBOANTL AOKa3aTe/bHEE PacCyXXAeHMUs B XO[e peleHuns 3ajay;
-BNafeHne  CTaHAapTHbIMM  MNPUEMaMy  PELIeHUs  pauuoHanbHbIX U
MppaunoHanbHbIX,  MOKa3aTeflbHbIX,  CTENEHHbIX,  TPUTOHOMETPUYECKUX
YyPaBHEHWIA N HEPABEHCTB, UX CUCTEM; MCMO/b30BaHNE TOTOBbIX KOMMbHOTEPHbIX
nporpaMmM, B TOM 4yucne ANS Noucka NyTW pelleHns U UAMKCTPaLumn peLleHuns
YPaBHEHWIA N HEPABEHCTB;
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-CCOOPMMNPOBAHHOCTb npeAcTaB/IEHNA 06 OCHOBHbIX MNOHATUAX
MaTemMaTM4yeckoro aHaauM3a W  UX  CBOWCTBax, BflafleHWe  YMEHUEM
XapaKTepusoBaTb noBegeHue (YHKUMIA, MCNOMb30BaHME MOJIYYEHHbIX 3HAHWUNI
A9 ONMcaHUs 1 aHann3a peasibHblX 3aBUCUMOCTEN;

-BNlafleHNe OCHOBHbIMW  MOHATUAMM O MAOCKMX WU  MNPOCTPAHCTBEHHbIX
reoMeTpuyecknx urypax, WX OCHOBHbIX CBOMCTBax; CHOPMUPOBAHHOCTb
YMEHUA pacrno3HaBaTb reoMeTpuyeckne (Urypbl Ha 4depTexax, MOAeNAaX u B
peasibHOM Mupe; NPUMEHEHUE WM3YUYEHHbIX CBOWCTB FeOMETPUYECKUX uryp u
(hopMyn [ONA  pelweHUs reomMeTpUYecKMX 3afady M 33gady C NpakTUYecKuUM
cofepXxxaHvem;

-C(hOPMUPOBAHHOCTb MNPeACTaB/IEHNA O npoueccax W SBMEHUSAX, UMeKLnX
BEPOATHOCTHbIM XapakTep, CTaTUC!MYeCKMX 3aKOHOMEPHOCTAX B peaslbHOM
MWUPE, OCHOBHbIX MOHATUAX 3/1EMEHTAPHOW TEeopuW BEPOATHOCTEN; YMEHUN
HaxoAuTb W OUEHMBaTb BEPOATHOCTM HACTYMEHUA COObITUIA B NPOCTEMLLNX
NPakTUYECKNX CUTYaLMAaX U OCHOBHbIE XapaKTEPUCTUKN CNYYalHbIX BE/IMUUH;

-BlafleHne HaBblKaMyn MCMONb30BaHNUA FOTOBbIX KOMMbIOTEPHbLIX MPOrpamMmm npu
peLeHnmn 3agau.
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COJAEPXAHWE YYEBHOW ANCUUMNNHBI

BBefeHue
MaTtemMaTuKa B HayKe, TEXHUKE, 3KOHOMWUKE, NH(OPMaLMOHHBLIX TEXHOOTUSAX U
NPaKTUYEeCKON AesaTenbHOCTU. Llenn v 3agavym nayyeHns matemaTuky npu
ocBoeHun npodeccuin CMNO n cneunansHocTer CrO.

ANNCEBPA

Pa3BnMTuME NOHATUA 0 YnCne.

Llenble n paumoHanbHble yncna. AeicTBUTENbHbIE YMcna. Mpuban>KeHHble
BbluncieHmsa. KoMnnekcHble yucna.

KopHu, cTeneHn nnorapumol
KopHu u cTteneHn. KopHW HaTypanbHOM CTEMeHW M3 yYumcna U UX CBOMCTBA.
CTeneHn ¢ paumoHanbHbIMX MoKasaTenamu, ux cBolictBa. CTeneHn ¢
AeACTBUTENIbHbIMM MOKa3aTensiMmu. TBOMNCTBA CTENEHNW C [AeACTBUTENbHbIM
nokasaTenem.
Norapudgm. Jlorapupm uymcna. OCHOBHOe Jiorapuimmyeckoe TOXAECTBO.
[ecATnyHble U HaTypanbHble norapudmel. MpaBuna AencTeuii ¢ norapugpmamm.
[Nepexof K HOBOMY OCHOBaHMUIO.
MNpeobpasoBaHume anrebpanyeckunx BbIpaXKeHU. MpeobpasoBaHue
paunoHanbHbIX, nppaunoHanbHbIX CTENeHHbIX, nokasaTesbHbIX "
NnorapmMUYEcKnX BblpaXkeHWUIA.
MpakKTunyeckme 3aHATUSA
ApudmeTnyeckne [OeNCTBMA Haj 4ucnaMu, HaxoXaeHuwe npUBANMKEHHbIX
3HaYeHU  BENMYMH U MOrPeHOCTen  BblUMCNEHUA  (aBCONOTHOW W
OTHOCUTE/NbHOI), CPaBHEHMNE YMNCNOBbLIX BbIPaXEHUA.
BbluncneHne n cpaBHeHMe KOpHeW. BbIMoNHEHMEe pacyeToB C paguKanamu.

PeweHne  umppaumoHanbHbiX! ypaBHeHW.  HaxoXgeHwe  3HaYeHWN
CTeneHel €  pauyuoHanbHbIMKM  nokasaTenamu. CpaBHeHWe  CTereHew.
Mpeobpa3oBaHna BbIPaXEHUA, COAEPXKALLMX CTeneHN. PelleHne nokasaTebHbIX
YPaBHEHWN.

PelweHne npuknagHbIX 3agay.

HaxoxaeHne 3HayeHuidi norapudma Mo NPoM3BObHOMY OCHOBAHUIO.
Mepexof OT OAHOr0O OCHOBaHMA K Apyromy. BbluncneHve wu cpaBHeHue
norapugmoB. JlorapuMmpoBaHme 1 NOTEHLNPOBaHNE BblPaXKEHNIA.

Mpun6nnxeHHbIe BbIYUCIEHNS N PeLLEeHNs NPUKNagHbIX 3a4ad.

PewleHne norapmmMmyecknx ypaBHeHUN.

»

12



OCHOBbI TPUTOHOMETPUNI
OCHOBHbIe NMOHATUSA

PagvaHHas mepa yrna. BpauiaTenbHoe aABuxeHune. CUHYC, KOCUHYC,
TAHTEHC W KOTAHFeHC yucna.

OCHOBHble TPUTOHOMETPUYECKNE TOXAECTBA

dopmynbl npusegeHna. Popmynbl CNOXKeHUSA. DopMysbl Y4BOEHUA
dopMy/ibl NONOBUHHOIO yr/a.

MpeobpaszoBaHMA MPOCTENLLIMNX TPUTOHOMETPUYECKUX BblIPaXKeHUA
Mpeobpa3oBaHne CyMMbl TPUTOHOMETPUYECKNX (DYHKLMIA B NPOU3BELEHNE U
Npon3BefeHNa B CyMMY. Bblipa>keHne TPUroHOMeTPUYECKUX (PYHKLMIA Yepes
TaHreHc NoNOBUHHOIO aprymeHTa.

TpUroHOMeTPUYECKNE YPaBHEHUS U HEPaBeHCTBA

MpocTeiwne TPUrOHOMETPUYECKNE ypaBHEHUS. MpocTenwwe
TPUrOHOMETPUYECKIE HepaBeHC T Ba.

O6paTHble TPUTrOHOMeTpPUYECKNE (PYHKUUN. APKCUHYC, apKKOCUHYC,
apKTaHreHc.

MpaKTunyeckne 3aHATUSA

PagnaHHbI METO W3MepeHUs YrnoB BpaleHUs W CBA3b C rpagyCcHou
MepO.

OCHOBHble TPUrOHOMETPUYECKME TOXAECTBA, (OPMY/bl  CMOXEHMS,
YABOEHUsA, npeobpa3oBaHMe CYMMbl TPUTOHOMETPUYECKUX  (PYHKUMIA B
npou3segeHne, npeobpasoBaHne NPoOM3BELEHNA TPUTOHOMETPUYECKNX (PYHKLMNIA
B CymMMmy. NpocTeine TpUroHoMeTpnUYeCcKne ypaBHeHUs N HepaBeHCTBa.

O6paTHble TPUTrOHOMETpPUYECcKMe (YHKLMK: apKCUMHYC, apKKOCUHYC,
apKTaHreHc. :
OYHKLUWWN, UX CBONCTBA U TPADUKU

dyHKUnn. O6nacTb onpefenieHNs M MHOXECTBO 3HaYeHWi; rpaduk
(YHKUMK, NOCTPOeHMe rpauKoB  (PYHKUWMA, 3afaHHbIX  pPasNYHbIMU
cnocobamu.

Csorictea  (PYHKUMW.  MOHOTOHHOCTb,  4YeTHOCTb,  HEYETHOCTb,
OrpaHN4YeHHOCTb, MepuoAMYHOCTb. [MpOMeXyTKM BO3pacTaHUs W YyOblBaHUS,
Hanbosibllee M HaMMeHblUee 3HayYeHus, TOUYKM 3KcTpemMyMma. [paduyeckas
WHTepnpeTauunsa. [pumMepbl (QYHKUWOHANbHBIX 3aBUCUMOCTENW B peasibHbIX
npoueccax n ABneHNsaX. ApugpmeTmyeckume onepaunmn Hag QyHKUMAMNA,

CnoxHasa QyHKuMa (komno3numns). NMoHATME 0 HEMPepPbIBHOCT U (PYHKLUUK,
Ob6paTHble QpyHKUMK. ObnacTb onpefeneHns n obnacTb 3HAYEHUn obpaTHOM
(OyHKUMK. Tpadmk 06paTHON PYHKLUMN.
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CTeneHHble, NoKasaTe/ibHble, lIorapnpmmnyeckmne n TPUrOHOMeTpPUYECKNe
DYHKUNN.
Ob6paTHble TPUTOHOMETPUYECKNE DYHKL AU
OnpepfeneHns GyHKUNIA, X CBPUACTBA U rpadmKu.
MpeobpasoBaHusa rpagukos. [lapanfiefibHbIi  NepeHoc, CUMMETPUA
OTHOCUTENIbHO OCeil  KoopAauMHaT W CUMMeETPUs OTHOCUTE/IbHO  Hadvana

KOOPAMHAT, CUMMETPUS OTHOCUTENIbHO MPAMON Yy = X, pacTsXKeHWe W cxkaTue
BAlO/Nb OCeli KOOpPAMHaAT.

MpaKTnyeckne 3aHATUA

Mpumepbl 3aBUCUMOCTEN MeXAy MepeMeHHbIMW B peasibHbIX Mnpoueccax
M3 CMEXHbIX aucumnanH. OnpegeneHne (QYHKUMWA. [OCTpOeHWE W uUTeHwue
rpaukos  ¢yHKumin. WccneposaHue  QyHKumuM. CBOICTBA  NIMHENHOW,
KBaApaTu4HOM, KYCOYHO-/TMHENHOW W OPO6GHO-IMHEAHON  (hYHKLWIA.
HenpepbiBHbIE U Nepuognyveckne GyHKumMn. CBOWCTBA U Tpauku CUHYCA,
KOCUHYyCa, TaHreHca W KoTaHreHca. OO6paTHble (YHKUMM U UX TpaPukn.
Ob6paTHble  TPUroOHOMeTpUYeckne * oyHKuumn. Tpeobpa3oBaHua  rpaduka
(yHKUMN. TapMoHUYeckne KonebaHus. MpuknagHole 3agayn.
MokasaTenbHble, fnorapuPmMuUyeckne, TPUTOHOMETPUYECKME YpPaBHEHUA U
HepaBeHCTBa.

HAYANTA MATEMATUWNYECKOIO AHAJIMN3A

MocnefoBaTenbHocTM. Cnocobbl  3afaHWs U CBOWCTBA YMUC/IOBbIX
nocnefoBaTe/IbHOCTEN.
MoHaTHve O npegene nocnegosaTensHocTW.  CyllecTBOBaHMe npegena
MOHOT OHHOM OrpaHuyeHHoM nocnefoBaTeNbHOCTH. CyMMupoBaHue
nocnegoBaTe/ibHOCTe. BecKoHeYHO yb6biBaoLwas reomeTpuyeckas nporpeccus
N ee cymma.

MpounssogHas. MoHATUE O NPOU3BOAHOM (DYHKLUUKN, ee reoMeTpUYecKunii
M (PU3NYECKUIA CMbICN. YpaBHEHWe KacaTeNbHOW K rpauky ¢yHKLUW.
Mpon3BOAHbIE CYMMbl, pPasHOCTW, MNPOU3BeAeHNs, 4acTHble. [TpoM3BOAHbLIE
OCHOBHbIX  3/IeMEHTapHbIX  (PYHKUMWA.  [MpuMeHeHMe  MPOM3BOAHON K
nccnefoBaHMIo (PYHKUMIA U MOCTPOEHUIO rpadmnkos. poun3BofHble 06paTHOM
OYHKLMN 1 KOMTO3ULUNN PYHKLMW.
MpyMepbl  MCMNOMb30BAHMA  MPOWU3BOAHON [ANA  HaXOXAEHWS  Haunyyllero
peleHna B NpUKNaAHbIX 3agayax. BTopad nponssBofHas, ee reoMeTpuYecKuin u
(hM3MYECKNIA CMbIC.
HaxoxeHue CKOpoCTK ANd npouecca, 3afaHHOro hopmyiol 1 rpagMkom.

MepBoo6pasHaa M uHTerpan. MNMpuMeHeHWe OMpefeNieHHOro UHTerpana
AN HaxX0XAeHWa Nowaan KpuBo/IMHeHon Tpaneuyun. ®opmyna HblOTOHa—
NeibHnua. Mpumepbl NPUMEHEHUS UHTErpana B PU3NKe U TeOMETPUN.



MpaKTunyeckne 3aHATUA

Uucnosasa nocnefoBaTenbHOCTb, CMOCOObI ee 3afaHus, BblYUC/IEHUS
4yneHoB nocnegosatenbHocTU. [pegen nocnefoBaTeNlbHOCTU.  BeCKOHEYHO
y6blBatoLLLas reoMeTpruyecKas nporpeccus.

Mpoun3BoAHasA: MEXAHWYECKUA Y TeOMETPUYECKUIA CMbIC/T NMPON3BOLAHOMN.

YpaBHeHVWe KacaTenbHOM B o6uwem Buge. [MpaBuna un  Qopmybl
avgepeHumpoBaHns, Tabnumua NPOM3BOAHBLIX  3/1EMEHTAPHbIX  (YHKLUN.
WccneposaHve  (yHKUMM € NOMOLLbKD  MNPOM3BOAHOW.  HaxoxieHue
HanbobLLEro, HaMeHbLIEro 3HaYeHUS N IKCTPeMabHbIX 3HAYEHUI (DYHKLUN.

WMHTerpan 1 nepBoob6pasHas. Teopema  HbloTOHa—JlebHMLA.
[MprMeHeHWe NHTerpana K BblYMCIEHUIO PU3NYECKUX BEIMUYUH W MIOWAAEN.

YPABHEHUA N HEPABEHCTBA

YpaBHEHNA U CUCTEMbI YpaBHeHWUIA. PaunoHanbHble, nppaunoHasbHble,
nokasartefibHble U TPUTOHOMETPUYECKUE YPaBHEHUSA U CUCTEMBI.

PaBHOCUNbHOCTb YpPaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHbIe MPUEMbI UX pelleHns (pasnoXeHne Ha MHOXWUTENN, BBeAeHMe
HOBbIX HEN3BECTHbIX, NOACTaHOBKA, rpanyecknii MeTopa).

HepaBeHcTBa. PauunoHanbHble, WppauMoHanbHble, MoKa3aTe/bHble W
TPUroHOMETpUYEeCKne HepaBeHCTBA. OCHOBHbIE MPUEMbI UX PeLLeHns.
Mcnonb3oBaHne CBOUCTB U rpaMkoB (DYHKLUMA NpU peLleHnn ypaBHEHUIA
N HepaBeHCTB. MeTo4 WHTepBanoB. W3o6paxeHne Ha KOOPAUHATHOW
MJOCKOCTU MHOXeCTBa peLleHWin ypaBHEHWW W HepaBeHCTB C [BYyM#A
nepeMeHHbIMU U NX CUCTEM.

MpuknagHble 3aga4vn

MpuMeHeHMe mMaTeMaTMUYeCKMX METOAO0B AN PeleHus copepXkaTesbHbIX
3a/lay U3 pasnINyHbIX 06/1acTeil HayKn N NPaKTUKN,

WNHTepnpeTaumnsa pesynbrarta, yYeT peasibHbIX OrpaHUYeHniA.

MpaKTun4yeckne 3aHATUA

KopHu ypaBHeHWA. PaBHOCUNLHOCTbL YypaBHeHW. [lpeobpa3oBaHue
YypaBHEHWIN.

OCHOBHble NpMeMbl peLleHns ypaBHEHWIA. PelleHne CMCTEM YpaBHEHWIA.

Vicnonb3oBaHne CBOWCTB M rpaMKoB (DYHKUMIA AN PeLleHUa YpaBHEHWN
N HEPABEHCTB.
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KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEW
3NeMeHTbl KOMOUHATOPUKN

OCHOBHbIE MOHATMS  KOMOWHATOPWKW. 3aflaus  Ha TMOACYeT uucna
pasMmelleHnid, NepecTaHOBOK, COYETaHMIA. PelweHne 3afad Ha nepeéop
BapnaHToB. dopmyna 6uHoMa IHbOTOHA. CBoOICTBA GUHOMUHAMBHbIX
KoahuumeHTOB. TpeyronbHUK Mackans.

SNeMeHTbI Teopun BepOFITHOCTeI‘/JI

Cob6biTe,  BEPOATHOCTb  COOLITUA,  C/IOXKEHMUe N YMHOXEHWe
BEPOATHOCTEN. MOHATHNe O He3aBUCMMOCTHU CO6bLITUIA. [JUCKpeTHas cnyyainHas
BENMYMHA, 3aKOH ee pacnpefeneHns. Yucnosble XapakKTePUCTUKNA ANCKPETHOW
cnyyanHoi BennunHbl. MOHATME 0 3aKOHe 60NbLINX YKCen.

ONeMeHTbl MaTeMaTUYeCKON CTaTUCTUKMU

MpeacrtaBneHne AaHHbIX (Tabnuubl, gunarpammbl, rpagukn), reHepanbHas
COBOKYNHOCTb, BblGbOpKa, cpefAHee apumeTunyeckoe, MeaunaHa. [oHATUE O
3aflayax MaTeMaTUNYECKON CTaTUCTUKN.

PeweHne npakTUYeCKMX 3agay C MNPUMEHEHWEM BepOATHOCTHbIX
MeTO/OB.

NMpakTunyecKune 3saHATUA

NcTopusa pa3BuTtns KOMOMHATOPUKK, TEOPUM BEPOATHOCTEN U CTAaTUCTUKK
N UX PONb B Pas/iNUHbIX cthepax 4YefI0BEUYECKOWN Xu3HedesTeNbHOCTU. paBuna
KOMOMHATOPUKKN. PelleHne KOMOMHATOPHbIX 3ajad. PasmelleHns, coyeTaHus U
nepectaHoBkM. bBWHOM HbIOTOHA UM TpeyronbHWK [lackand. [lpuknagHble
3agayn.

Knaccuuyeckoe onpeaeneHne! BeposSITHOCTU, CBOWCTBA BEPOSATHOCTEN,
TeopemMa 0 CyMMe BepOATHOCTei. BbluncrneHne BepoATHOCTeR. lMpuknagHble
3agayn. MNpegcrtaBneHne YACNOBbLIX AaHHbIX. [TpUKNagHble 3a4a4u.
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FTEOMETPUA
[MpsiMble 1 NJIOCKOCTW B MPOCTPAHCTBE

B3aumMHOe  pacnofiokeHue  ABYX  MNpsAMbIX B MPOCTPaHCTBe.
MapannenbHOCTb  NPAMOA UM NIOCKOCTU. [apannenbHOCTb  MIOCKOCTEN.
MepneHANKYNSAPHOCTL MPAMOW U NA0CKOCTW. [eprneHAMKYNsap W HaKNoHHas.
Yron Mexay npsMoi 1 MNAOCKOCTbO. [BYrpaHHbIi Yron. Yron wmexmy
NAocKoCcTAMM. MepneHANKYNAPHOCTb ABYX NMOCKOCTENA.

CeoMeTpuyeckne  npeobpa3oBaHWs  MPOCTPAHCTBA:  MapanfefbHblii
NepeHoc, CUMMETPUS OTHOCUTE/ILHO MIOCKOCTM.

MapannenbHoe MPOEKTUMpoBaHMe. lnowaab OpPTOroHanAbHON MNPOEKLWN.
N306paxkeHne NPoCTPaHCTBEHHbIX (Uryp.

MHoOrorpaHHUKu®

BepwuHbl, pebpa, rpaHu MHororpaHHuka. PassepTka. MHororpaHHble
yribl. BbINyKNble MHOTOrpaHHWKN. Teopema Jiinepa.

Mpusma. TlpamMad ©M HaknoHHaa npusMa. [lpaBunbHad  npusma.
Mapannenenunes. Kyo6.

MNupamnga. MNpaBunbHaa nupammnaa. YcevyeHHaa nupamuga. Tetpasgp.

CummeTpumn B Kybe, B napannenenunege, B npu3Me n nupamuze.

CeueHusa Kyba, Npu3Mbl 1 NUPamMnabl.

MpeacTaBfieHMe O MpaBU/IbHbIX MHOTOrpaHHuUKax (TeTpasgpe, Kyoe,
OKTasjpe, AofeKasfpe 1 nkKocasspe).

Tena v NoOBePXHOCTW BpallleHUs

LIMAMHAP U KOHYC. YceuyeHHblli KoHyc. OCHOBaHWe, BbiCOTa, 6GOKOBas
MOBEPXHOCTb, 06pasytollas, pas3BepTka. OCEBble CEUEHUS U CEYEHWUs,
napannefbHble OCHOBaHWIO. ,

LLlap n cthepa, ux ceveHns. KacaTenbHast N10CKOCTb K chhepe.

N3mepeHns B reoMeTpum
O6bem 1 ero nsmepeHue. NHTerpanbHas popmysa o6bema.

®opmynbl 06bemMa Kyba, NPAMOYronbHOro napannenenuneaa, npusmsl,
umnmHgpa. ®opmynsl 06beEMa NMPaMuibl U KoHyca. ®opmynbl naowaamn



MOBEPXHOCTEN unnmHapa n KoHyca. ®opmysbl ob6bema Lwapa u naowagm
coepsbl.

Monobue Ten. OTHOLWEHMS NnoLlafein NOBEPXHOCTEN U 06BHEMOB
NoAO06HbLIX Ten.

KoopanHaTbl 1 BEKTOpPbI

MpamoyronbHaa (AekapTtoBa) cuUcTeMa KOOpPAWHAT B MPOCTPaHCTBE.
dopmyna paccToAHNA MeXAy ABYMS,TOUKaMU. Y paBHEHUS cepbl, NNOCKOCTK U
npsIMON.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpPOB. COXeHWe BEKTOPOB.
YMHOX€eHMe BEKTOpPa Ha 4ucno. Pa3noxeHne BeKTopa No HanpaBfieHUAM. YTron
MeXay ABYMS BeKTopaMu. [Mpoekums BeKTopa Ha ocb. KoopAwmHaTbl BeKTOpa.
CKanspHoe Npou3BeAeHne BEKTOPOB.

Mcnonb3oBaHne KOOPAMHAT 1 BEKTOPOB NPY PELLEHNN MaTeEMAaTUYECKUX U
NPUKNagHbIX 3a4ay.

MpakTnyeckme 3aHAT NS

Mpr3HaKN B3aMMHOI0 PacrnofioXeHUs NPAMbIX. YTON MeXAy MpsMbIMU.
B3anmMHOe pacnonoxeHume MNpsAMbIX W NAOCKOCTe. [lepneHAMKynsp K
HaKNOHHas K MJ0CKOCTW. YTON Mexay NpsaMoi M MAOCKOCTbH. Teopembl 0
B3aVMMHOM  pacnofoXeHun npaAmMOiA KM NAockocTu. Teopema O  Tpex
nepneHAnKynspax.

Mpr3HaKn 1 CBOWCTBA NapannefibHbiX U NeprneHANKYNApHbIX NIOCKOCTEN.
PaccTosiHMe OT TOYKM A0 MAOCKOCTW, OT NPAMOWA A0 MIOCKOCTM, PacCTOsIHME
MeXAy MNAOCKOCTSMU, MeXAy CKPELIMBAOWUMUCA  NPAMbIMUA,  MEXAy
MPON3BO/IbHLIMY ()UFypamMn B NPOCTPaHCTBE.

MapannenbHoe NPOEKTMPOBaHME W ero CBOWCTBA. Teopema O naolagu
OpTOroOHaNbHOM  NPOEKUWM  MHOrOyrofbHUKa. B3aumMHoe  pacnofioXeHue
MPOCTPAHCTBEHHbIX Uryp.

Pa3nnyHble BWAbl MHOrOrpaHHMKoB. WX wu3obpaxeHus. CeueHus,
pa3BepPTKM MHOrorpaHHMKoB. [lnowagb MNOBEPXHOCTU. Buabl cummeTpuii B
npocTpaHcTBe. CUMMETpPUA Ten BpaWeHUs M MHOrorpaHHMKOB. BbluncneHue
nnowanen n o6bLeMOB.

BekTopbl. [leicTBUS C BekTopaMu. [lekapToBa cucTeMa KOopAuHaT B
MPOCTPaHCTBE.

YpaBHEHWE OKPYXHOCTW, cCgepbl, MAOCKOCTU. PacCcTosHMe Mexay
TOYKamn. [leiicTBMA C BeKTOpamW, 3afaHHbIMW KoopAuHaTamu. CKanspHoe
npou3BefeHne BEKTOPOB. BeKTOpHOe ypaBHEHWE MNpPsSIMOM W MIOCKOCTMW.

icnonb3oBaHMe BEKTOPOB Npu A0Ka3aTe/IbCTBE TEOPeM CTEPEOMETPUMN.
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»

[Ons BHeayAUTOPHbIX 3aHATUIA CTyAeHTaM Hapsdy C pPelleHMeMm 3agad wu
BbIMO/HEHNS NPaKTUYECKUX  3afaHU  MOXHO  MNPeanoXuTb  TEMbI
nccnefoBaTeNlbCKMX UM pediepaTMBHBbIX pPaboT, B KOTOPbIX BMECTO CEPUi
OTAENbHbIX MENKUX 3afay WU yrnpaXHEeHWn npeanaraloTcs CHXETHble 3aJaHus,
Tpebytouine ANnTeNbHOMW paboTbl B paMmKax OAHOM MaTeMaTU4YecKon CUTyaluu.
3TN Tembl MOTYT ObITb KaK MHAMBUAYANbHbIMUW 3afaHNAMM, TaK U FPYNMNoBbIMY
ANsi COBMECTHOI0 BbINMOMHEHWUSI UCCNEA0BaHMUS.

»

MpuMepHble TeMbl pedepaToB (4OKNAL0B)

e HenpepbiBHbIE ApO6W.

e [pyMeHEeHMNe CNOXHbIX NPOLEHTOB B 3KOHOMUYECKUX pacyeTax.
« MapannensHoe NPoeKTUPOBaHMUe.

 CpeaHue 3HaYeHNst 1 UX MPUMEHEHNE B CTAaTUCTMKE.

« BEKTOpHOE 3aiaHe NPsIMbIX U NIOCKOCTEN B NPOCTPaHCTBE.
 CNOXXeHNe rapMOHNYECKUX KoneGaHWiA.

e [pathnmyeckoe pelLeHne YPaBHEHNIA N HEPABEHCTB.

e [paBubHbIE 1 NONYNPaBUIbHBIE MHOFOTPaHHUKW.

e KOHMYECKMe CeYeHns U UX NPUMeEHEHUe B TEXHUKE.

e MoHsTEe AnddepeHLmana n ero NPUNoXKEHNS.

e CXeMbl MOBTOPHbIX UCNbITaHWIi BepHynan.

* iccneioBaHve YpaBHEHWUI U HEPABEHCTB C NMapamMeTpoM.
MpuMepHble TeMbl UCCNEA0BATENbCKUX MPOEKTOB
 HenpepbiBHbIE ApO6W.

e [pYMEHEeHNe CNOXHbIX NPOLEHTOB B 9KOHOMMYECKMX pacyeTax
e [pahuueckoe peleHne ypaBHEHWUA N HEPABEHCTB.

e MoHsATUE AnddepeHLMana n ero NPUIoXKEHNS.

e iccnenoBaHue ypaBHeHUIA U HEPABEHCTB C NapaMeTPOM.
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»

TEMATUYECKOE MNNAHWPOBAHUME YYEBEHOW ANCLUUVNAVHBI
oyAan. 01 «MaTtemaTunKa»

Mpn  peanusaymm  cofepxkaHnsa  obuieobpasoBaTe/ibHOM  y4yebHON

amcunnaMHel «Matematuka» B npegenax ocsoeHuss ONMOIM CMO Ha 6a3e
OCHOBHOrO0 06Lero obpasoBaHus ¢ NONyYeHNeM cpefHero obuwero obpasosaHua
(MMKPC) makcumanbHas yyebHas Harpyska o6y4aroLinMxca cocTaBnseT:
* no npogeccuam CIO coumnanbHO-3KOHOMMYECKOTo npoguna - 427 vac, u3
HUX ayauTopHas  (06s3aTenbHas) Harpyska o6ydvalowmxcs, BKIHOYas
npakTnyeckne 3aHATUA, — 285 4acoB; BHeayAWTOPHad CaMOCTOATE/bHaA
paboTa CTyAeHTOB -142 yacos;

1 Mpodunnn npodeccMoHanbHOro
obpasoBaHuA
Bug yuyebHoi paboTbl CouwnanbHO-3KOHOMUYECKWIA, Npogeccnm
Ccno
KonnyectBo yacos BHeayauTop-
ayANTOPHOI Harpy3Ku Had
AyanTOpHbIE 3aHATHSA. ayAuTopHas MPaKTuyeckve  camocTos
Copgep>xaHue obyueHuns Harpyska o ocoparopre  1e/1bHASA
3aHATNA pa6oTa
BBepgeHune 4 0 3
Pa3BuTne NoHATUA 0 Yncne 12 3 15
KopHu, cTeneHn n norapumo 30 14 9
MpsiMble 1 NIOCKOCTU B MPOCTPAHCTBE 24 11 6
KombuHatopuka 16 6 3
KoopaunHatbl 1 BEKTOPbI 22 8 6
OCHOBbI TPUTOHOMETPUN , 35 8 9
PYHKUNW 1 TpauKn 24 12 12
MHororpaHHuKuM n Kpyrnble Tena 30 6 30
Hayana matemaTn4eckoro aHanmsa 30 8 18
VIHTerpan n ero npumeHeHue 18 3 8
ANeMeHTbl TEOPUM BEPOATHOCTEN U 16 1 12
MaTeMaTUYeCKON CTaTUCTUKN
YpaBHeHUs 1 HEPABEHCTBA 24 0 11
NToro 285 80 142
BHeaygnTopHaa camocTosiTesibHasi paboTa
MoAroToBKa BbICTYMN/EHWI NO 3afaHHbIM 142

TemaMm, AI0KN1af0B, pedepaTo., 3cce,
VHAMBWAYaNbHOTO NPOeKTa C MCMNO/b30BaHNEM
MH(OPMALMOHHbBIX TEXHONOTWIA 1 Ap.
MpomMexyTouHasa aTTecTauns B (hopMe sK3aMeHa

Bcero 427
T

20



XAPAKTEPUCTUKA OCHOBHbIX BUJOB YYEEHOW
OEATE/NIBHOCTN CTYAEHTOB

CopiepkaHue o6yyeHuUs

BBegeHune

Pa3BuTre NOHATUA O
yunucre

KopHu, cTteneHu,
norapumbl

XapaKTepucTnKa OCHOBHbIX BU0B
[esATeNbHOCTU CTYAEHTOB (Ha YPOBHe y4YebHbIX
AEeNCTBUI)
O3HakoOM/IeHWe C pPO/bl0 MaTeMaTWKM B Hayke,
TEXHUKE, 3KOHOMUKe, NH(OPMaLMOHHbIX
TEXHONOIMAX U NPaKTUYECKON feATeIbHOCTH.
O3HaKoM/IeHMe C LeNaMun 1 3agavyaMmmn n3yyeHus
mMaTeMaTuku npu ocsoeHun npoeccuii Cro
38.00.00 OkoHOMMKa ¥ ynpas/fieHUs, No npogeccuu
38.01.02 TpopaseL, KOHTpoNep-Kaccup
AJNTEBPA
BbinosHeHWe apnhMeTUUYECKUX AeNCTBUIA Haj
ynucnamn, codeTast YCTHbIe U MUCbMEHHbIE MPUEMDI.
HaxoxgeHune npubamKeHHbIX 3HaYeHUIN BENYNH U
MOrpewHoCcTen BbluncneHnin (abCoNtoTHOM 1
OTHOCUTENbHOW); CPaBHEHNE YNC/IOBbIX
BbIpaXKEHWIN.
HaxoxgeHne ownb0oK B NpeobpasoBaHUaX U
BblYMCNEHNAX (OTHOCUTCA KO BCEM MyHKTam
nporpamMmmbi)
O3HaKOMJIeHNE C MOHATMEM KOPHSA N-il CTENEHMN,
CBOMCTBaMM pajuKanoB u npaBunaMu cpaBHeHMs
KOPHeiA.
dopmynmpoBaHue onpeaeneHns KOpPHS 1 CBONCTB
KOPHeiA.
BbluncneHme n cpaBHeHNe KOPHEN, BbINOMHEHNE
MPUKUAKNA 3HAYEHUS KOPHS.
Mpeobpa3oBaHMe YNCNOBLIX U BYKBEHHbIX
BbIPXKEHWNI, cofepXawmx pagmkansi.
BbinosiHeHWe pacyeToB Mo popmysiam, Cogep katlmm
paguKanbl, OCyLecTBNAA HEOOX0AUMbBIE
NMOACTaHOBKM M Npeobpa3oBaHus.
OnpegeneHvie paBHOCU/IbHOCTU BblpaXKeHU C
pagukanamu. PelleHne nppaunoHanbHbIX
YPaBHEHUIA.
O3HaKOMJ/IEHNE C MOHATMEM CTEMEHM C
[AEeNCTBUTENbHLIM NOKa3aTeNeM.
HaxoXfeHne 3HaYeHW CTeMeHn, UCNOJb3Yys Npu
HeobX0ANMMOCTN UHCTPYMEHTaNbHbIE CPefCTBa.
3anucbiBaHWe KOPHA N-il CTEMeHN B BUAE CTEMNEHU C
APO6HbLIM MOKa3aTesieM U HaobopoT.

I 21



MpeobpasoBaHme
anrebpanyeckmnx
BblpaXkeHW

dopmynnpoBaHue CBOWUCTB CTeneHen. Boluncnenme
CTeneHen ¢ pauMoHanbHbIM MOKa3aTenem,
BbINO/IHEHNE NPUKULKN 3HAYEHUS CTEMNEHMN,
CpaBHEHWE CTEeMeHei.

MpeobpasoBaHMe YNCNOBbIX N OYKBEHHbIX
BbIpaXXeHWI, COAePXKaLLNX CTEMEHWN, NPUMEHSS
CBOMCTBA) PelleHne nokKasaTe/lbHbIX YPaBHEHWI.
O3HaKoMJIeHNe C NPUMEHEHNEM KOPHEW U CTENeHeN
MNP BbIYUCNEHUN CPeAHUX, AeNEeHNN OTpe3Ka B
«30/10TOM CeYyeHuUn». PelleHne NpuKnagHbixX 3agay
Ha C/TIOXXHbIe MPOLEHTI

BbinosiHeHMe npeo6pa3oBaHNin BblpaXKeHWU,
npuMeHeHve GopMy, CBA3aHHbLIX CO CBOMCTBaAMM
CTeneHein v norapngmos.

OnpegeneHvie 06nacTy AONYCTUMbIX 3HAYEHWUI
NnorapuMmnYecKoro BblpaxeHus. PelleHne
norapmMmnYecknx ypaBHeHuM.

OCJHOBblI TPUTOHOMETPUW

OCHOBHbIE MOHATUSA

OCHOBHBbIe
TPUFOHOMETPUYECKNE
ToX[ecTBa
MNpeobpa3oBaHUA
NpocTenwmnx
TPUTOHOMETPUYECKNX
BblIpa>XeHWN

MpocTenwine
TPUTOHOMETPUYECKME
ypaBHEHUS U
HepaBeHCTBa

N3ydeHne pafmMaHHOro MeToaa U3MepeHns yrinos
BpaLLlleHWs UX CBA3W C rpajgyCcHON Mepoil.
306paxkeHne yrnoB BpaLleHUs Ha OKPYXHOCTH,
COOTHECEHME BE/IMYUHBI YT/1a C ero pacnosiodXeHneMm.
dopmynmpoBaHue onpeaeneHuii
TPUTOHOMETPUYECKUX (DYHKLWIA ANSA YII0B
MOBOPOTA U OCTPbIX YI/1I0B NPAMOYT0/IbHOIO
TpeyrosibHMKa 1 06bACHEHUE NX B3aMMOCBSA3N.
MpuUMeHeHNe OCHOBHbIX TPUTOHOMETPUYECKUNX
TOX/ECTB A4/1F BbIYUC/IEHUA 3HAYEHUIA
TPUTOHOMETPUYECKUX PYHKLMIA NO OLHON U3 HUX.
3ydeHne 0CHOBHbIX (DOPMY/T TPUTOHOMETPUN:
(hopMy”nbl CNOXeHUs, yABOEHUS, Npeobpa3oBaHuns
CYMMbl TPUTOHOMETPUYECKUX PYHKUWIA B
npou3sBefeHne N NPON3BeLeHNs B CYMMY U
NMpuMeHene NPy BbIYUC/IEHUN 3HAYEHUSA
TPUTOHOMETPUYECKOTO BblpaXXeHUs 1 YNpoLeHuns
ero.

O3HaKoMJIeHne COo CBOMNCTBaMU CUMMETPUN TOYEK Ha
eAVNHNYHON OKPYXXHOCTWU U MPUMEHeHne Ux Ang
BblBOZa (hopMy/ NpuBeAEeHUS

PelleHune no popmynam 1 TpUroHOMETPUYECKOMY
KpYry npocTerwmnx TPUroHOMEeTPUYECKNX
YPaBHEHWUA.

MprMeHeHMe 06LWNX METOLOB PELLEHUA YPaBHEHUA
(NpuBegeHne K NMHEHOMY, KBafpaTHOMY, MeTOz
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ApPKCUHYC,
apKKOCUHYC,
apKTaHreHc ymcna

pa3NoXeHns Ha MHOXWUTENN, 3aMeHbl NepeMEHHOI)
Npu peLleHnn TPUroHOMETPUYECKUX YPaBHEHWIA.
YMeHNe 0TMeyaTb Ha Kpyre peleHns npocTenmnx
TPUTOHOMETPUYECKNX HEPaBEHCTB.

O3HaKoM/IeHWe C MOHATUEM 0BpaTHbIX
TPUTOHOMETPUYECKUX PYHKLMNIA.

N3yuyeHne onpeaeneHnin apkcnHyca, apkkocmHyca,
apKTaHreuyca uncna, popMmynmpoBaHme ux,
N306paXKeHNe Ha eUHNYHON OKPY>KHOCTH,
MPMMEHEHNE NPY PELLEHNIN YPaBHEHWIA

OdYHKUWNWN, UX CBOVICTBA 1 rpadmnkm

PYHKUMU. TTOHATKE O
HenpepbIBHOCTU

PYyHKUMN

CBoicTBa PyHKUMMN.
Mpadnyeckas
MHTepnpeTauma.
Mpumepbl
PYHKUMNOHaNbHbIX
3aBUCUMOCTEN B
peasibHbIX MpoLieccax u
ABNEHUAX

ObpaTHble PyHKUNN

CTeneHHble,
rnokKasaTe/ibHble,

O3HaKoM/IeHWe C MOHATUEM NMEPEMEHHOM,
npruMepamMmn 3aBUCUMOCTEN MeXAY NepemMeHHbIMMU.
O3HaKoMJ/IeHWe C MOHATMEM Tpadmka, onpeaeneHme
MPUHAANEXHOCTN TOUKM rpaguKy QyHKUUK.
OnpegeneHne no opmyne NpocTenLLei
3aBMCUMOCTH, BMAa ee rpagmka. BoipaxeHue no
(hopmysie OAHOM NepeMeHHON Yepes apyrue.
O3HakoM/ieHNe Cc onpegeneHnem QyHKUunm,
(hopmynmnpoBaHue ero.

HaxoxgeHune obnactn onpegeneHns n obnactu
3HaAYEHUN (PYHKLUUM

O3HakomneHne Cc npumepamn (QPYHKLUOHANbHbIX
3aBUCMMOCTEN B peasibHbIX Mpoueccax U3 CMeXHbIX
ANCLMUMIVH.

O3HaKoM/IeHNe C AoKasaTe/lbHbIMU PacCyXaeHnamm
HEeKOTOPbIX CBOWCTB JIMHEMHOW W KBaApaTUYHOWN
(hYHKUMIA, npoBeAeHWe WCCNef0BaHUA NUHENHON,
KYCOYHO-TMHENHOMN, APOGHO-NMHENHOW 7
KBaApaTU4HOM (hYHKUWIA, MOCTPOEHNE UX rpadmKos.
MocTpoeHne ¥ 4TeHUe rpaMkKoB  (DYHKLUIN.
WccneposaHne  oyHkumu.  CocTaBfieHWe  BMAOB
(h)YHKUWIA NO JaHHOMY YC/IOBUIO, pelleHune 3ajad Ha
3KCTpeMyM. BbinonHeHne npeobpasoBaHuii rpadmka
QyHKUnK!

N3yyeHmne MNOHAT US obpaTHoOMI DYHKLMN,
onpefeneHne Buja W NOCTPOEHMe rpaduka
obpaTHON (yHKUMK, Haxo>K[eHue ee ob6bnacTu
onpegeneHnss u obnacTu 3HayeHWn. TpumeHeHMe
CBOMCTB (PYHKLUWIA MpPU UCCNEL0BaHUMN YPaBHEHUI U
peleHnn 3agady Ha 3KcTpeMyM. O3HaKoMeHue C
MOHATUEM CMIOXXHON (hYHKLNN

BbluncneHve 3HayYeHUW (QYHKUMIA MO 3HAYEHUIO
aprymeHra.
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norapumMmmyeckmne u
TPUTOHOMETPUYECKNE
DYHKUNN.

Ob6paTHble
TPUTOHOMETPUYECKNE

PYHKLMN

OnpepeneHve MOJIOXEHMA TOYKU Ha rpauke no ee
KoopAMHaTam 1 HaobopoT.

Micnonb3oBaHMe CBOWCTB (DYHKUWMIA ANS CpaBHEHUA
3HaYeHWUIn cTeneHen n norapmpmos.

MocTpoeHue rpagynkKoB CTerneHHbIX "
norapupMmnUecknx QPyHKLUNN.

PeweHne nokasaTeflbHbIX W IOrapuMUUYECKnX
YPaBHEHWA M HEpPaBeHCTB MO  W3BECTHbIM
anropmTmam.

O3HakoM/ieHne ¢ MOHATMEM HenpepbIBHOM
nepmognYecKomn (hPYyHKU MK, (hopmynunpoBaHue
CBOMCTB CHUHYCa W KOCWHYCa, MOCTPOEHNe WUX
rpaguKoB.

O3HakoOM/ieHWe C  MOHATUEM  TFapMOHMYECKUX
KonebaHui " npumepamm rapMOHMYECKUNX
KofiebaHWn gna onucaHUs NpoueccoB B (U3MKe U
APYrux 061acTaxX 3HaHMA.

O3HaKoM/ieHNe C MOHATUEM paspbIBHOWM
nepuoaMyecKomn (PYyHKU MK, (hopmynunpoBaHue
CBOMCTB TaHreHca W KOTaHreHca, MOCTPOEHME UX
rpanKos.

MpuMeHeHNe CBOWNCTB (MYHKUWA [ANA CpaBHEHUA
3HAYEHU™ TPUTOHOMETPUYECKMUX (DYHKLMWIA, peLleHns
TPUTOHOMETPUYECKNX YPaBHEHNA.

MocTpoeHue rpacmkoB 06paTHbIX
TPUrOHOMETPUYECKUX (PYHKUMA W OnpefeneHne no
rpagukam ux CBOWCTB.

BbinonHeHne npeobpasoBaHns rpauKkos

HAYAJTA MATEMATUYECKOIO AHAJIN3A

MocnepoBaTenbHOCTH

NMpounssogHaa n ee
npuMeHeHne

O3HaKoMm/eHue C MOHATUEM 4YnCNOBOW
nocneanoBaTe/ibHOCTN, crnocobamu  ee 3ajaHuA,
BblYNCTEHNAMU €€ Y/1EHOB.

O3Hakom/ieHne c MOHATUEM rnpepena
nocneposaTebHOCTN.
OsHakoMneHue c BbIYNCNEHNEM CYMMBbI

OECKOHEYHOro  YMC/IOBOrO  pafa Ha  npumepe
BblYMCNEHUA CYMMbl 0GeCKOHEYHO YObliBatoLLeit
reomMeTpUYecKor nporpeccun.

PeweHne 3afa4 Ha npuMeHeHwe (OPMY/bl CyMMbl
6eCKOHe4YHOo y6bliBatoLL el reomMeTpUYecKom
nporpeccum

O3HaKOM/EeHWe C NOHATUEM NPOV3BOAHONA.
N3yueHne 1 HhopMynMpoBaHME ee MeXaHWUYecKoro W
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MNepBoOO6pasHas n
NHTErpasn

reoMeTpMYecKoro cmbicfa, MW3y4vyeHWe anroputma
BbIUYMC/IEHNS NPOU3BOLAHON Ha NMpUMepe BbIYUC/IEHUA
MIHOBEHHOW CKOPOCTWM W YIN0BOro KoahduumeHTa
KacaTenbHOM.

CocTaB/ieHMe YypaBHEHUS KacaTe/lbHOM B 06LEM
BUE.

YCBOeHMe npasui AudhepeHUnpoBaHua, Tabnuubl
MPON3BOAHbIX 3aNeMeHTapHbIX (hYHKL N,
npuMeHeHne aAna AndgpepeHUNPoBaHMA  (DYHKLUNA,
COCTaB/IEHUA YPaBHEHUNS KacaTe/lbHOWA.

M3yyeHne TeopeM O CBA3W CBOWCTB (DYHKUUK U
NMPOM3BOAHON, POPMYNNPOBKA UX.

MpoBefeHne C MOMOLLbIO NMPON3BOLAHOW
nccnefoBaHns MyHKUUK, 3aaHHON POpPMYNON.
YCcTaHOB/IEHNEe  CBSI3W  CBOWCTB  (DYHKUUM  W”
MPOU3BOAHON MO MX rpagmkam.

MpumeHeHWe MPOM3BOAHON NS pelleHns 3agadv Ha
HaxoXaeHne HanbonbLero, HauMeHbLIEro 3HaYeHus
N Ha HaXO0X[eHne aKCTpeMyMa

O3HaKoOM/IeHMe C  MNOHATMEM  MHTerpana W
nepBooO6pPasHON.

N3yyeHne npasBuna BblYUCNIEHUSA NepBOOGPa3HON K
TeopeMbl HblOTOHa— J1enbHuua.

PelweHne 3afa4y Ha CBA3b MNepBoo6pasHOM U ee
NPON3BOAHON, BbIYMCNEHNE MepBOO6PA3HON ANns
AAHHOWN (hYHKLMK.

PelleHne 3afa4y Ha MPUMEHEHWEe WHTerpana Ans
BbIYNCNIEHUS (PU3NUYECKUX BENIMYNH U NoLLaein

YPABHEHVA N HEPABEHCTBA

YpaBHEHNA U CUCTEMBI
ypaBHeHUI
HepaBeHcTBa ”
CUCTEMbl HEPaABEHCTB C
ABYMSA NepeMeHHbIMU

O3HakoM/IeHMe C NpOCTeAWNMUN CBefeHUAMU O
KOpPHAX anrebpanyeckux YpaBHEHWI, MNOHATUAMU
nccnefoBaHNsA YpaBHEHUI N CUCTEM YPaBHEHUNA.
3ydeHne Teopumn paBHOCWU/ILHOCTW YpPaBHEHU U ee
npumMmeHeHus.  TlOBTOpeHWe  3anucuM  peLleHus
CTaHAapTHbIX YpaBHeHUI, NpremMoB npeobpa3oBaHNA
ypaBHEHU  ANna  CBefleHWa K  CTaHZapTHOMY
YypaBHeHMIO.

PeweHne(  paunoHaNbHbIX, MppaLnoHanbHbIX,
MnokasaTe/ibHbIX U TPUTOHOMETPUYECKUX YpPaBHEHWUI
N CUCTEM.

cnonb3oBaHMe CBOWCTB M rpauKoB (YHKUWMIA Ans
pelweHns  ypaBHeHWl. [1OBTOpeHWe  OCHOBHbIX
MPUEMOB PeLLeHUs CUCTEM.

PelleHne ypaBHeHUA ¢ NpUMeHeHUeM BCeX NPUeMOB
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(pa3noXeHns Ha MHOXWUTENW, BBEAEHUS HOBbIX
HEN3BECTHbIX, MoACTaHOBKM, rpamMyeckoro
MeToza).

PelleHne CUCTEM YpaBHEHWUI C MPUMEHEHUEM
pa3IMYHbIX CNOCOOOB.

O3HaKOM/ieHMe C 06l MMM BOMPOCAMU pPeLLEeHNs
HepaBeHCTB WU UCMONb30BaHWe CBOWCTB M rpafMKoB
(hYHKLUWNA Npn peeHnn HepaBeHCTB.

PelleHne HepaBeHCTB W CUCTEM HepPaBEHCTB C
NMPUMeHEHNEM Pa3NYHbIX CNOCOOOB.

MpumeHeHNe  mMaTeMaTM4YeCKMX  MeTOAO0B  ANd
PeLleHns cofepXKaTefbHbiX 3adad W3 pa3NnYHbIX
obnacTeil, HAyKn W npakTUKW. VHTepnpeTupoBaHue
pe3ynbTaToOB C yYeTOM peaNibHbIX OrpaHUYeHNi

3JIEMEHTbl KOMBUHATOPWUKWN, TEOPUN BEPOATHOCTEN W

CTATUCTUKWM
OCHOBHbIE NOHATUA
KOMOUHAaTOPUKN

3nemMeHTbI Teopumn
BEpPOSITHOCTEW

MpeacTtaBneHue
AaHHbIX (Tabnuuybl,
auarpamMmmbl, rpaukn)

NpAMble 1 N10CKOCTH
B NPOCTPaHCTBe

N3yyeHune npasBuna KOMOGMHATOPUKN U NPUMEHEHNUE

MNpU pelweHnn KOMOUHATOPHbIX 3afad.

PelleHne KOMOMHATOPHbIX 3afa4y MeTog0oM nepebopa

M N0 NPaBuy YMHOXEHUS.

O3HakOMNeHME C TMOHATUAMUM  KOMOWHATOPUKMN:

pasMeLleHNsAMKN, coveTaHUsIMKU, repecTaHOBKaMu WU

(hopmynamu ans UxX BbIYUCEHNS.

O6bsiCHEHMe U NpUMeHeHMe  ¢opmyn  Ans

BbIUMC/IEHNS  pas3MeLleHnid,  NepecTaHOBOK W

coYeTaHWn Npu peLleHnn 3aaau.

O3HakKoMneHue c 6uHomMOM HbloToHa U

TpeyronbHMKoMm llackans.

PelleHne npakTUYeCcKMX 3agad C MCMNob30BaHWMEM

MOHATUIA 1 NPaBWU KOMOUHATOPUKN

N3yueHwne Knaccu4yeckoro onpefeneHus

BEPOATHOCTW, CBOWCTB BepPOATHOCTM, TEOpeMbl O

CYMMe BEPOATHOCTEN.

PaccmoTpeHue npumMepoB BblUMCNEHUSA

BEPOATHOCTEN. PelleHne 3afja4 Ha BblYUC/IEHNE

BEPOSATHOCTEN COObITUM

O3HakoM/leHMe ¢ npejcTaBNeHMEM  YMCNOBbIX

AaHHbIX U NX XapaKTepUCTUKaMM.

PewleHne npakTUYecKMX 3aga4y Ha 006paboTKy

YMCNOBbIX laHHbIX, BIYNC/IEHNE UX XapaKTepPUCTUK
FTEOMETPUA

dopmynMpoBka W NpUBELEHNE  [0Ka3aTeNbCTB

NMPU3HAKOB B3aMMHOI0 PacroioXeHUs TMpPsSMbIX |

nnockoctein. Pacno3HaBaHMe Ha 4YepTexax U
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MHororpaHHMKmn

MOAensx pasINYHbIX Cny4yaes B3aMMHOI0
pacnonoXeHus NPAMbIX 7 MNJ0CKOCTE,
aprymMeHTUpOBaHNE CBOUX CYXAEHWUINA.
dopmynupoBaHue onpeaeneHnin, MNPU3HAKOB U
CBOICTB nNapannefnbHblX W NepneHANKYNAPHbIX
NIOCKOCTEN, ABYrpaHHbIX U IMHENHbIX YI/0B.
BbINONHEHNE NOCTPOEHUS YI/I0B MEXAY NPSMbIMU,
NPAMOA W NMOCKOCTbI, MEXAY MI0CKOCTAMM o
OMUCaHU0 1 pacno3HaBaHWe UX Ha MOJENsX.
MpUMeHeHNe MPU3HAKOB WU CBOWCTB PacrnofioXKeHus
NPAMbIX 1 NIOCKOCTEN NP peLleHnn 3aday.
M306paXkeHMe Ha pPUCYHKax M KOHCTPYMpPOBaHME Ha
MOAENsAX  MEePneHANKYNAPOB W HAK/MOHHbIX K
NMOCKOCTW, MPSIMbIX, MapannefnbHbliX MIO0CKOCTEN,
YrnoB Mexay npsiMoii U NA0CKOCTb 1 060CHOBaHME
NOCTPOEHMUS.

PeweHne 3afa4y Ha BbIYUCNEHUE T[EOMETPUYECKUX
BeMMUNH. ONUCbIBaHWE PacCTOAHMUA OT TOYKU A0
MNOCKOCTW, OT MNpsIMO/ [0 MJOCKOCTU, Mexay
MNIOCKOCTAMMU, mexay CKpeLmBarLummcs
NPAMbIMW, MeXAy MPON3BONbHbIMK (UrypamMmm B
MPOCTPaHCTBE.

dopmynupoBaHMe U [0Ka3blBaHWE  OCHOBHbIX
TeopeM 0 paccTosiHUAX (Teopem CyLLeCTBOBaHMS,
CBOICTBA).

M306paXkeHMe Ha 4yepTexkaxX M MOAeNsix paccTostHUA
M 060CHOBaHME CBOUX CYXAeHWin. OnpedeneHue u
BblYNCEHNE PacCTOAHWUN B NPOCTPaHCTBE.
MpuMeHeHne popmyn U TeOpeM NAAHUMETPUN ANS
peLLeHmns 3aaau.

O3HakOM/IEHMe €  MOHATMEM  MapannenbHoro
NMPOEKTUPOBaHUS 7 ero CBOWCTBaAMMU.
dopmynmposaHue TEOpeMb! 0 nnowaam
OpPTOroHaNbHON NPOEKUMM MHOFOYrONbHUKA.
MprumeHeHne Teopun Ans 060CHOBAHMSA NMOCTPOEHWI
N BbIYMNCNEHNIA.

ApPrymMeHTUpoOBaHNE CBOMX CYXAEHUA O B3aMMHOM
PacnoNOXeHUN NPOCTPAHCTBEHHbIX Uryp
OnucaHne ” XapaKTepucTuka pasnYHbIX BUOOB
MHOFOrpaHHUKOB, MEPEUUC/IEHNE WX 3NEMEHTOB W
CBOWCTB.

N306paKEHME MHOrOrpaHHMKOB W  BbIMOJSTHEHNE
MOCTPOEHMUS  HA  M300paXKeHMAX U MOAensx
MHOrOrpaHHNKOB.
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Tena 1 NOBEpPXHOCTU
BpaLleHuns

N3mepeHnsa B
reomeTpumu

BbluncneHne JnUHEWHbLIX 31EMEHTOB U YI/NIOB B
MPOCTPAHCTBEHHbIX KOH(Urypaumsx,
aprymMeHTMpoBaHme CBOUX CYXXAEHWA.
XapakTtepuctnka  u n306paxkeHne  ceyeHus,
pasBepTKU MHOTOrpaHHNKOB, BblUMC/iEHNE
nnowajen noBepxHOCTEN.

MocTpoeHe NpPoOCTEMLMX CevyeHuin Kyba, npusMmbl,
nupamnibl. FprMeHeHne (aKToB W CBeAEHUA W3
NAaHUMETPUN.

O3HakoMm/leHMe ¢ Bugamu CUMMeETPUIA B
NPOCTPaHCTBe, (OPMYNMpoOBaHME ONPeAeNneHnn |
CBOWACTB. XapaKTepuctnka  CUMMETpUM  Ten
BpaLeHns U MHOrOrpaHHMKOB.

MpumMeHeHNe CBOWCTB CUMMETPUM MNPU  PELLEHUM
3afau.

Mcnonb3oBaHMe  NPUOGPETEHHbIX  3HAHWMKW  AnA
nccnefoBaHUs U MOLENMPOBAHUSA HECNOXHbBIX 3aad.
N306paXkeHne  OCHOBHbIX  MHOFOrpaHHUKOB U
BbIMO/IHEHNE PUCYHKOB MO YCNOBUSM 3ajau
O3HakOM/leHMe € Bufjamy  Tenl  BpalieHus,
(hopMynupoBaHue Ux onpeaeneHnii n CBOMCTB.
dopmynMpoBaHMe Teopem 0O  CevyeHUM  Lapa
MIOCKOCTbIO M NMOCKOCTU, KacaTe/lbHOM K cepe.
XapakTepucTmKa U n3obpaxeHne Ten BpaLleHUs, nX
pa3BepPTKU, CEYEHUS.

PelleHne 3agady  Ha  MNOCTPOEHME  CeYeHUi,
BblYMC/EHME [/INH, PACCTOSHWUIW, YINOB, MNOLWAAei.
MpoBefeHMe [O0Kas3aTeNbHbIX PacCY>XAEHWUW npwu
peweHnmn 3agau.

MpyMeHeHWe CBOWCTB CUMMETPUN MNPU  PELUEHNM
3afjay Ha Tena BpalleHusi, KoMOUHaLmo Ten.
N306paXkeHne  OCHOBHbIX  KPYI/bIX  Ten U
BbIMO/IHEHME PUCYHKA MO YCNOBUIO 3a4aun
O3HaKOM/IEHNe C NOHATMAMU naowaanm u obbema,
aKkcmomamu 1 CBOMCTBamMU.

PelleHne 3afa4 Ha BblUMCNEHME NaoLwafen NNOCKMX
(Mryp ¢ npMMeHeHMeM COOTBETCTBYHOLWMX hopmMyn
M PakTOB U3 NNAHUMETPUMN.

N3yuyeHne Teopem O  BblYUCNEHUM  06HLEMOB
MPOCTPAHCTBEHHbIX  TeN, peweHWe 3aja4y Ha
NnpuMeHeHne (HOpPMY/ BblYMUC/IEHNS 06BHEMOB.
N3yyeHne opmyn AN BblYUCEHUS naowagen
MOBEPXHOCTEN MHOTOrpaHHMKOB N TeN BpaLeHus.
O3HaKoM/IeHMe C MEeTOAOM BbIYMCNEHMA NOWAAN
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KoopanHaTtbl u
BEKTOpbI

MOBEPXHOCTU Cepbl.

PeweHne 33fa4 Ha  BblYMC/IEHWE  nowagen
NMOBEPXHOCTU MPOCTPAHCTBEHHbLIX TeN
O3HakoMneHne C MNOHATUEM BekTopa. W3yyeHue
[NEKapTOBON CUCTEMbl KOOPAWHAT B MPOCTPAHCTBE,
MOCTPOEHME MO 33afaHHbLIM KOOpAMHATaM TO4YeK U
MIOCKOCTEN,  HaxXOXAeHMe  KoopAuHatT  TOYeK.
HaxoxpaeHne ypaBHEHUI  OKPYXXHOCTW,  cdepsl,
MNIOCKOCTU.  BblYMCNeHUE  pacCTOAHUA  Mexay
TOYKaMW.

M3yyeHne CBOWNCTB BEKTOPHbIX BE/INYMH, MpaBu
pa3noXeHUs BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE,
npaBua  HaxoXAeHua  KoopAuHaT  BeKTopa B
MPOCTPaHCTBe, MpaBW/ [EeNCTBUIA C BEKTOpaMmMu,
3afaHHbIMWN KOOpAMHATaMU.

[MpuMeHeHMe Teopun nNpU  peleHnn 3afady Ha
[eNCTBUA C BEKTOpamu.

N3ydyeHn”™ ckangapHoro npousBefeHns BeKTOPOB,
BEKTOPHOrO0 YpaBHEHUS MPAMOA U MIOCKOCTMW.
[MpuMeHeHMe Teopun nNpPU  pelleHnn 3ajad Ha
[JENCTBMA C BeKTOpaMu, KOOpPAMHATHbLIA MEeTO[,
NPUMeHeHne BEKTOPOB A1 BbIYMC/IEHUA BENUYUH
YINI0B U PacCTOSHUNA.

OsHakomneHWe C  [0KasaTenbCTBaMW  Teopem
CTepeoMeTpuM O B3aMMHOM PaCnONOXeHUN MPAMbIX
M NJIOCKOCTEN ¢ MCNONb30BaHWEM BEKTOPOB
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YYEBHO-METOANYECKOE N MATEPUNANTBHO-TEXHUNYECKOE
OBECMEYEHWE MPOrPAMMbI YYEBHOW ANCLUNMJ/INHbI
«MaTtemMaTnka»

OcBOeHMe  nporpamMmbl  Y4YeOGHOW  AUCLUNUHBI «MaTtematunka»
npeanonaraetT Haauyme B NpogeccCroHarbHOW 06pa3oBaTe/lbHON OpraHu3aumu,
peanusyloweii obpasoBaTe/ibHY0 nNporpaMmmy cpefHero obuiero obpasoBaHus B
npegenax ocsoeHusi ONMOIM CIMO Ha 6a3e OCHOBHOro 06Lero obpasoBaHus,
yuyebHOro KabuHeta, B KOTOPOM WMEETCA BO3MOXHOCTb 06ecneynTb
obyyvarowmnmcsa cBoboHbIA AocTyn B VIHTEPHET BO BPeEMS Y4eOHOro 3aHATUA U
nepuog BHeYy4YeO6HON AeATeIbHOCTH.

MomelleHne  KabuHeTa  [JO/MKHO  YAOBNETBOPATH TpeboBaHMAM
CaHuTapHo-annaeMunonornyecknx npasun n Hopmatnsos (CaHluH 2.4.2 No
178-02) 1 6bITb OCHALLLEHO TUNOBLIM 060PYAOBaHMEM, YKa3aHHbIM B HAaCTOALLMUX
TpeboBaHMAX, B TOM 4ucC/ie Ccheunmanm3aMpoBaHHO y4yebHOW Mebenblo K
cpeAcTBaMy 006y4YeHUs, 4OCTATOUYHbIMMW ANS BbIMNONHEHNS TpebOBaHWIA K YPOBHIO
NOArOTOBKM 06yYatoLmxcs.

B kabuHeTe  [JO/MKHO O6pTb  My/nbTUMeAWHOE  060pyAOBaHMeE,
MOCPeACTBOM  KOTOPOro Yy4yaCTHMKM 006pasoBaTeqlbHOro npouecca MoOryT
npocMaTpmBatb BU3yasibHYlO WH(opMauuio Mo MaTeMaTuke, CO34aBatb
npeseHTaunn, BugeoMarepunansl, UHblE JOKYMEHTHI.

B coctaB y4yeb6HO-METOAMYECKOr0 U MaTepuasibHO-TEXHUYECKOro
obecneyeHns nporpammbl y4ebHON gucUNNINHLI «MaTemaTnka» BXOAAT:

* MHOTOPYHKLMOHa/IbHbI KOMMJIEKC NpenojaBaTens;

* HarnagHble nocobusa (KOMMNIeKTbl yYebHbIX Tabnuy, niakaTos,

MOPTPETOB BblJatOLLMXCA YYEHbIX-MaTeMaTUKOB U ap.);

* NH(HOPMaLLMOHHO-KOMMYHWKaTUBHbIE CPeACcTBa;

* 3KPaHHO-3BYKOBble NoCobus;

*KOMMEKT TEXHWYECKOW [AOKyMeHTauuu, B TOM 4ucie nacnopra Ha

cpeactBa 00Y4YeHUSA, WMHCTPYKUMM MO WX WCNOMb30BAHUIO W TEXHUKE

6e30MacHOCTHU;

* 6BMBNNOTEYHBIV (DOHA.

B 6u6NMOTEYHBbIA (hOHA BXOAAT YYeOHUKWU, Yy4yeOGHO-MeToAnYecKue
komnnektel (YMK), o6ecneynBatoline o0ocCBOeHWe Yy4yebHOW AMCUUNANHBI
«MaTtemaTnKa», PeKOMeHAOBaHHble VAN [AONYLLIEHHbIE ANS WCMOMb30BaHUA B
npoeccuoHanbHbIX  06pa3oBaTeNlbHbIX  OpraHu3auusx, peanin3syroLmx
obpasoBaTte/lbHYIO MnporpamMmy cpegHero obuiero obpasoBaHus B npegenax
ocBoeHusi OMOI CMNO Ha 6a3e 0OCHOBHOIO 06LLEro 06pa3oBaHKs.
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BUGNMOTeUHbIA  hOHA MOXeT OblTb  [OMOMIHEH  SHUUKNOMNEAMSIMU,
CNpaBOYHMKAMM, Hay4HOM, Hay4yHO-MOMNYNSAPHON W APYroil nuTepaTypoit no
MaTeMaTuKe.

B npouecce 0CBOEHUS NPOrpaMMbl YYe6GHON ANCLUNANHBI «MaTemaTuKa»
CTYZEHTbl AO/MKHbI MOMYUYUTb BO3MOXHOCTb A0CTYMNa K 3/IEKTPOHHbLIM YUYEGHbIM
MaTepvanaM Mo MaTemaTuKe, MMEHLWMMCS B CBOOOAHOM [OCTyne B CeTU
NHTepHET (3NEKTPOHHLIM KHUraM, npakTUKymMam, TecTaMm, matepuanam EF9 u

ap.)- I
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o6beanHeHUA No obuemy obpasoBaHMio (NPOTOKON OT 28 utoHA 2016 1. No 2/
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