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[NOACHUTEJIBHA A 3AIIMCKA

[Tporpamma 00111e00pa30BaTENHHOM yaeOHOMI JTUCHUTUIMHA
«Marematnka: anreOpa W Hadajga MaTeMAaTHYECKOTO aHajn3a; TE€OMETPHS
(mamee — «Maremarukay) MpeaHA3HAUCHA [JII W3Y4YEHUS MaTeMaTHKUA B
npodeccuoHanbHBIX 00pa3zoBaTenbHbIX opranmzanusx CIIO, peanusyronmx
o0pa3oBaTeIbHYI0 MPOrpaMMy CpeaHero o6Iiero oOpa3oBaHus B Tpelenax
OCBOEHMSI OCHOBHOM TpodeccroHanbHoil o0pazoBaTenbHOM nmporpammel CITO
Ha  0a3e  OCHOBHOro  o0miero  oOpa3oBaHUSi  MpPU  TOJTOTOBKE
KBATM(PUIIUPOBAHHBIX pabOUUX, CIYKAIUX U CIEIUATMCTOB CPEAHETO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpeOoBanuii PI'OC cpemgHero
oOmiero oOpa3oBaHus, TNPEIBABIAEMBbIX K CTPYKTYpEe, COJEPKAHUIO U
pe3yibTaTaM  OCBOEHHUS  ydyeOHOM  AucuMIUIMHBL — «Maremarukay, B
COOTBETCTBHHM C PekoMeHIanusMu TO OpTaHMU3AIuU TOJIYYCHHUS CPEIHETO
oOmiero oOpa3oBaHMsI B TIpeaesiax OCBOSHHUS OOpa30BaTEIBHBIX MPOTPaMM
cpeaHero mpodeccuoHalbHOrO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIEro
oOpa3oBaHHs C Yy4YyeTOM TpeOoBaHUN (eAepallbHbIX TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHIAPTOB U MOJIy9aeMOU MpOo(eCCUU WiTH CIIeITUATLHOCTH
cpeadero  npodeccHoHaIbHOTO  oOpa3oBaHusi (mucbMo  JlemaprameHTa
roCyJapCTBEHHOW TMOJIUTUKUA B cdepe MoAroToBku padbouux kaapos u JI1O
Munoo6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepsxanue mporpamMmbl «MaremaTrka» HampaBlIeHO Ha JOCTHUKEHUE
CICIYIOIINX 1eJIe:

- Obecneuenre cHOPMUPOBAHHOCTUA TPEJICTABICHUNA O COLUAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTeMAaTHUKH;

— obecrnieueHue c(HOPMUPOBAHHOCTU JIOTUUECKOTO, AJITOPUTMUYECKOTO U
MaTEMaTHYECKOTO MBIIIICHUS;

— obecrieueHrne CHOPMUPOBAHHOCTH YMEHHUM NPUMEHSTh MOJYYCHHbBIC
3HAHMS MPU PEIICHUH PA3JIMYHBIX 33]1a4;

— obecrnieueHrne cPOPMHUPOBAHHOCTH TPEACTABICHUNA O MaTeMaTHKE Kak
YacTH OOIIEYEeTOBEUECKOW KYJBTYPhl, YHUBEpPCAJTbHOM S3BIKE HAYKH,
MTO3BOJISIONIEM OTIMCHIBATh M M3y4aTh PeabHBIC MPOIIECCHI U SBIICHU.

B mporpammy  BKIIOYEHO ~— CoIep)KaHWE, ~ HANpaBJICHHOEC  HA
dbopMHpoBaHWEe Yy  CTYJACHTOB  KOMIIETEHIIMH,  HEOOXOAMMBIX  JIS
kadecTBeHHOro ocBoenust OIIOIT CIIO na ©6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUs C TOJYYEHHUEM CpPEIHEro OO0IIero oO0pa3oBaHUS; MPOTPAMMBbI
MOATOTOBKM  KBAIU(DHUIIMPOBAHHBIX  pabOUYMX, CIYXKallUuX; MPOTPAMMBbI
MOJTOTOBKH CIEIUATIMCTOB CPETHETO 3BEHA.

[Iporpamma y4eOHON AUCHUTIIMHBI «MareMaTukay SIBISETCS OCHOBOM
Uil pa3paboTku  paboyumx TporpamMMm, B KOTOPBHIX MpodecCHOHATbHBIC
oOpa3oBaTenbHbIC OPraHU3alMN, PEATH3YIONTe 00pa30BaTEIBbHYIO IPOTPAMMY
cpeaHero obmero oopaszoBanus B mpenenax ocBoeHus OITOIT CITO na 6aze
OCHOBHOIO  001Iero o0pa3oBaHUsl, YTOYHSIOT COJAEpXKaHUE Y4eOHOro
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Marepuana, IOCIeIOBaTeIbHOCTh €r0 HW3y4YCHHUs, paclpeielieHne y4eOHbBIX
4acoB, TEMaTUKy  pedeparoB,  BHIbI  CAMOCTOSITENBHBIX  PadoT,
YUYHUTHIBasICIICIIM(PUKY TPOrpaMM MOJITOTOBKU KBaTH(DUIIMPOBAHHBIX PabOYMX,
CIYXaIMX M CIEIHAINCTOB CPEJIHEro 3BEHa, OCBamBaeMoW mpodeccuu wim
CIICIIUATBHOCTH.

[TporpamMmma MOXET WCIONB30BATHCS JIPYTUMHU MPO(HECcCHOHATBHBIMA
00pa3oBaTENbHBIMU  OPTAaHU3AIMAMH, PEATH3YIOIIUMH  00pa30BaTEIbHYIO
porpaMMy CpeaHero odIero oOpa3oBaHUs B MpeAeiax OCBOCHUS OCHOBHOW
OIIOII CITO na 6a3e 0CHOBHOTO OOIIIETO 0Opa30BaHUS.

OBIIAS XAPAKTEPUCTUKA YUYEBHOU JUCLIUITJIMHBI
«MATEMATUKA: AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A; TEOMETPUS»

Marematuka sBisieTcss  (pyHIaMEHTAIbHOM  00IIeo0pa3oBaTeIbLHOM
JUCHUTUIMHOM CO CJIOKUBIIUMCSI YCTOMYHMBBIM COJIEp)KaHHUEM U OOLIUMU
TpeOOBaHUSAMU K IIOJTOTOBKE 00yUYaIOIIUXCSL.

B nmpodeccronanbHbix 00pa3oBaTeIbHbIX OPraHU3aLUIX, PEATU3YIOITNX
o0pa3oBaTeNbHyI0 MpPOrpaMMy CpeIHEro o0Iero odpazoBaHusl B Ipenesax
ocBoenusi OITOIT CIIO na 6a3ze ocHOBHOro 001Iero oOpa3oBaHUs, U3YUCHHUE
MaTeMaTUKd HMEET CBOM OCOOCHHOCTM B 3aBUCHMOCTH OT MNpOQuis
npo¢eCCUOHAIBHOTO 00pa30BaHUs.

[Tpu ocBoenun npodeccuiit CIIO u cnenumansHocteit CIIO ecrecTBeHHO-
Hay4HOro npoduis npodeccuoHanbHOro o0pazoBanus, cnenraibHocter CI10
TYMAaHUTAPHOTO Tpoduiis MNpoPecCHOHATBHOrO 00pa30BaHMs MaTeMaTHKa
uzyuaercss Ha 6azoBoM ypoBHe PI'OC cpennero odiiero obpasoBaHuUs; MpU
ocsoenun npodeccuit CIIO u cneumanbHoctet CIIO TexHUYECKOTO WU
COIIMAJIbHO-?KOHOMHYECKOTo Tpoduiieli mpodeccuoHanbHOro 00pa3oBaHUS
MaTeMaThKa wu3ydaercsa Oosiee yriayOJeHHO, Kak MpoduibHas ydeOHas
JTUCIUIIINHA, YYWTHIBAIOMas CHeruUKy OCBanBaeMbIX mpodeccuil Wiu
CIIELIMAJIbHOCTEM.

OTO0 BBIpaXKaeTcs B COJAEpKaHUU OOyuYeHHUs, KOJIMYECTBE 4YacoB,
BBIICJISIEMBIX HA U3YYCHHUE OTIEIBHBIX TEM MPOTPaMMBI, TITyOHHE X OCBOCHHUS
CTyJIeHTaMU, O00beMe | XapakTepe MPaKTUYECKUX 3aHSATHH, BUIAX
BHEAYJAUTOPHON CaMOCTOSATEIbHOM padOThI CTYJEHTOB.

OOmue ueny M3ydyeHUs MAaTeMaTUKA TPAJAWIMOHHO PpEeaTu3yloTcs B
YEeThIPEX HAPaBICHUSIX:

- oO11iee npeacTaBieHue 00 UIesIX U METOJIaX MaTeMAaTUKU;

— WHTEJUICKTYaJIbHOE Pa3BUTHUE;

— OBJIaJICHUE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMCHUSIMU;
— BOCIIUTATEJILHOE BO3JEUCTBHE.

[Ipodpunuzanus ueneil MaTeMaTUH4eCKOro oOpa30BaHUs OTPAKAETCS Ha
BBIOOpE MPUOPUTETOB B OPTaHU3aIMN YIeOHON AESITENTbHOCTH 00yJarOmInXCsl.
Jos TEXHUYECKOTO, COLIMAILHO-OKOHOMHUYECKOT 0 npoduiei
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npodeccuoHanbHOro  oOpa3oBaHMsi ~ BbIOOp  Ieinei  cMmelaercs B
NparMaTMyeCKOM  HAaMpaBlIEHWH, MPEeIyCMaTpPUBAIOIIEM  YCUJIEHHE U
pacumpenue PUKIAJTHOTO XapakTepa U3YUYCHUS MaTEeMaTHKH,
PEUMYIECTBEHHOU OpHUEHTaluU Ha ITOPUTMUYECKHM CTHJIb
MO3HABATEJILHOMN JCSTEIIbHOCTH.

W3ydyenne wmaTeMaTukd Kak mpoduiabHOM 001Ieo0pa3oBaTeabHON
y4eOHOHM TMCUUILIMHBI, YYUTHIBAIOLIEH CHEU(PUKY OCBAMBAEMBIX CTYJIEHTaMU
cnenuanbHoctu CIIO, oOecrieunBaeTcs:

- BBIOOPOM pa3JIMYHBIX MTOAXOA0B K BBEJICHUIO OCHOBHBIX ITOHSATHUI;

- dbopMHpOBaHUEM CUCTEMBI YU4E€OHBIX 3aJJaHUM, 00ECIICUHBAIOIIUX
s exTUBHOE OCYIIECTBICHUE BRIOPAHHBIX 1EJIEBBIX YCTAaHOBOK;

- oOoraiieHueM CHeKTpa CTHJIeH y4yeOHOM IesATEeIbHOCTH 3a CYET
COrJacoBaHUsl C  BEAYUIMMH  JCSATEIbHOCTHBIMH  XapaKTEPUCTUKAMHU
BBIOPAHHON CIIEUATBbHOCTH.

[IpodunbHas cocTaBisAOIIAs OTPAKAECTCS B TPEOOBAHUIX K IMOATOTOBKE
0o0y4arommxcs B 4acTH:

- oOmel  cUCTeMbl  3HAHMI:  COJEp)KATENbHbIE  MPUMEPHI
UCIIOJIb30BAaHUSl MAaTEMaTUYECKUX HJAEH M METOJ0B B NpOo(eCcCHOHATbHOU
NEATEIbHOCTH;

— YMEHMH: pa3inyhie B YypOBHE TpeOOBaHUI K CIOKHOCTU
MPUMEHSEMBIX aJTOPUTMOB,;

- MPAKTUYECKOIO MCIOJb30BaHUSl TMPUOOPETEHHBIX 3HAHUM U
YMEHUM: UHIUBUYAIIBHOTO Y4€OHOIO OMbITa B MOCTPOEHUH MAaTEMaTUYECKHUX
MOJIEJIEN, BBIIIOJIHEHUN UCCIIEN0BATEIBCKUX ITPOECKTOB.

Takum oOpa3zom, peanuzanusi CcojaepKaHUd Y4eOHOM JAMCHUIUIMHBI
OPUEHTUPYET Ha NPHOPUTETHYIO POJIb IPOLECCYAIbHBIX XapaKTEPUCTUK
y4eOHOM paboThl, 3aBUCAIUX OT poduiia mpodeccuoHaaIsHOT0 00pa3oBaHus,
[OJIyYEHHUSI OMbITa HCIOJIb30BAHUS MAaTEMaTUKU B COJEP)KATEIbHBIX U
npo(ecCHOHANBHO 3HAYMMBIX CHUTYallUsX IO CpPaBHEHHIO C (HOpMalibHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxanve ydyeOHOW AMCIUIUIMHBI pa3pab0OTaHO B COOTBETCTBUU C
OCHOBHBIMU COJIEPKATEIbHBIMU JTUHUSMU 00YUEHUSI MATEMATUKE:

— anreOpanyeckas  JIMHMS,  BKJIOYAIOMIAs  CHUCTEMaTU3aLUIO
CBEJEHUH O YMCIIaX; HM3yYEHHE HOBBIX M 0000IIEHME paHee H3YYEHHBIX
orepanuii (Bo3BelI€HUE B CTENEHb, U3BJICUEHHE KOpHS, JOorapuMUpOBaHUE,
CHUHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC U OOpaTHbIE K HUM); U3YUEHHE HOBBIX
BUJIOB YUCJIOBBIX BBIpaXEHUH U (HOPMYII; COBEPILICHCTBOBAHUE MPAKTUYECKUX
HABBIKOB U BBIUYMCIUTEIBLHOM KYJIbTYpbI, pPAaCUIMPEHUE U COBEPIICHCTBOBAHHE
anrebpanveckoro amnmapara, c()OPMHUPOBAHHOTO B OCHOBHOM IIKOJE, U €ro
IPUMEHEHHUE K PEIICHUIO0 MaTeMaTUYECKUX U MPUKJIAIHBIX 3a/1a4;

— TEOPETUKO-(PYHKIIMOHAJIbHAS JIUHUS, BKJIFOYAOIIAst
CUCTEMATHU3ALIMIO U PACIIUPEHUE CBEACHUN O (PYHKIUAX, COBEPILIEHCTBOBAHUE
rpa@uueckux YMEHHU; 3HAKOMCTBO C OCHOBHBIMM HJACSIMH U METOJAMHU
MaTeMaTUYeCKOro aHajln3a B O00bEME, MO3BOJISIONIEM  HCCIEI0BaTh
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JJieMEeHTapHble  (QYHKIMM M pellaTh MPOCTEHIINE T'€OMETPUYECKHE,
dbu3nyeckue u apyrue nNpukiagHbie 3a1a4u;

- JIMHUS YPAaBHEHUI W HEPABEHCTB, OCHOBAaHHAs HAa MOCTPOCHUU U
UCCJIEI0BAHUU MaTEeMaTUYECKUX MOJIEIIEH, MepeceKaroasics C
anreOpanveckol M TEOPETHKO-(DYHKIMOHAIBHON JHUHUSIMH W BKJIIOYAOIAs
pa3BUTHE M COBEPIICHCTBOBAHME TEXHUKH alre0pandeckux Mpeodpa3oBaHU
JUTS peIlIeHUsT ypaBHEHUH, HEPABEHCTB U CUCTEM; (hOPMUPOBAHKE CIIOCOOHOCTH
CTPOUTH U MCCIIE0BATh NPOCTEHIINE MATEMATHYECKUE MOJIETU MPU PEIICHUH
NPUKIAJAHBIX 33]a4, 3a/1a4 U3 CMEKHBIX U CIIEHHUAIIbHBIX TUCLHUILINH;

- reoMeTpudecKkas JUHUS, BKJIIOYAIOIIAs HarJIsiTHbIE
MPEACTaBICHUS] O MPOCTPAHCTBEHHBIX (UTypax W M3YyUYEHHE HMX CBOMCTB,
dbopMHpoBaHUEe W pPa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHHUS, Pa3BUTHE
CIIOCOOOB T€OMETPUYECKUX M3MEpPEHUH, KOOPJIMHATHOTO U BEKTOPHOIO
METO/IOB ISl PELIEHUSI MAaTEMATUYECKUX 1 TPUKJIAJAHBIX 33/1a4;

- CTOXaCTUYECKas JVHUS, OCHOBaHHAsI Ha pa3BUTHH
KOMOMHATOPHBIX YMEHUM, MPEICTAaBICHUNA O BEPOSATHOCTHO-CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX OKPY’KAIOIIEro MUpa.

Pa3nensl (Tembl), BKIIOUEHHBIE B COJIEp)KaHUE yUEOHOW IUCLMILIUHBL,
SBIISIIOTCA OOIIMMU Ui BeeX Ipoduieil mpodecCuoHaIbHOro 00pa3oBaHus U
opu Bcex 00beMax y4eOHOro BPEMEHHM HE3aBHCHUMO OT TOIO, SIBJISIETCS JIU
yueOHas nucnurmHa «Marematrkay 0a30Boi WU MPO(UIBLHOM.

B npuMepHBIX TeMaTHYECKUX IUIaHAX MPOTpaMMbl YUEOHBIM MaTepual
npeiacTaBieH B (opMme  4epeayrollerocs — pa3BepTbIBaHUS — OCHOBHBIX
COJEPKATENbHBIX JUHUHN (anreOpanyeckoil, TeopeTUKO-()yHKIMOHAIBHOM,
YpaBHEHUI U HEPABEHCTB, T€OMETPUUECKOM, CTOXaCTUUECKO), YTOMO3BOISET
rMOKO MCMOJB30BATh UX PACHOJIOKEHUE M B3aMMOCBSI3b, COCTABIATh padboumnit
KaJICHJApHbIN IJ1aH, O-pa3HOMY 4epenysl yueOHbIe TeMbl (IJ1aBbl YUEOHUKA),
yuuThIBasE  Npo@uiib  NTPO(PECCHOHANBHOIO  O0pa3oBaHUs,  CIELUPUKY
ocBanBaeMol creunanbHocTd CIIO, rmyOuHy M3ydeHus maTepuaia, YpOBEHb
MOJATOTOBKHU CTYJIEHTOB IO MPEIMETY.

[Ipenyiaraembie B MPUMEPHBIX TEMATUYECKUX IJIaHAX pa3Hble 0OBHEMBI
yu4eOHOr0 BpEeMEHHM Ha H3Y4YEHHE OJIHOM M TOH e TeMbl PEKOMEHIYyeTCs
WCITIOJIB30BATh JUIS BBIMOJHEHUS PA3IMYHBIX yUEOHBIX 3aJaHuil. TeM caMbIM
pa3nuuusi B TPeOOBaHUAX K pe3ysibTaraM OOy4YeHUs MpOSIBATCS B YPOBHE
HABBIKOB I10 PELIECHUIO 3a/a4 U OIbITE CaMOCTOSTEIbHON pabOTHI.

N3yuenune 001e00pa3zoBaTeIbHOM y4eOHOM JTUCIUTUTAHBI
«MaremaTuKa» 3aBepllaeTcs IOJBEIECHUEM HUTOroB B (OpME D3K3aMeHa B
paMKax MPOMEXKYTOYHOW aTTeCTallMd CTYACHTOB B TIPOLIECCE OCBOEHUS
ocHoBHOU OINIOII CIIO ¢ nmostydenuem cpeiHero oo1ero oopa3oBaHusl.

B pasmene mnporpammbl «CojaepkaHue y4eOHOM — JUCHUTIUIUHBDY
KypCUBOM BBbIJICJIEH Marepuaj, KOTOPBIM MpU H3YyYEHWHM MATEMAaTHKH Kak
0a30BoM, Tak U TPOPMIHLHON YyueOHON AUCIUTIIMHBI, KOHTPOJIIO HE TOJICIKHUT.



MECTO YYEBHOU JUCHUTUINHBI B YYEBHOM ITJIAHE

VYyebnas  maucummiinHa — «Martematuka:  anrebpa M Hayana
MaTEMaTUYECKOr0 aHaju3a; TEeOMETPUs SBISIETCS Y4eOHBIM MPEIMETOM
oOs13aTeNbHON TIpeaMeTHON oOnact «Marematuka u uHopmatukay OI'OC
CpeaHero oo1ero oopa3oBaHusl.

B nmpodeccronanbHbix 00pa3oBaTeIbHbIX OPraHU3aLUIX, PEATU3YIOIIUX
00pa3oBaTeNbHYyI0 MPOTpaMMy CpelHero ooiiero oOpa3oBaHHs B Mpeaenax
ocBoenusi OIIOII CIIO na 6a3e ocHOBHOTO 00IIero 0Opa3oBaHusA, yueOHas
muciumimHa  «MaTtematukay u3ydaeTcss B 00IeoOpa3oBaTEIbHOM  IIHMKIIE
yuebHoro maana OITOIT CIIO nHa 6a3e ocHOBHOTO 00111er0 00pa3oBaHusl.

B yueOHbIX mnanax ydeOHasgucuuiuinHa «MaremMaTuka» BXOIUT B
cocTaB OOMHIMX 00IIe00pa30BaTENbHBIX YUEOHBIX TUCIUIUINH, (OPMUPYEMBIX
U3 o0s3arenbHbIX npeameTHeix obmacteit DPI'OC  cpemnero  oOriero
oOpazoBanusi, A cneunaigbHoctedt CIIO coorBercTByrOmEro mpoduis
1po(hecCUOHATLHOTO 00pa30BaHUsI.

PE3YJIbTATBHI OCBOEHMS YUEBHOM JUCIIUTIINHBI

OcBoenue  cojepkaHusi  y4eOHOW — AMCHUIUIMHBI  «MaremaTtuka
o0OecrieynBaeT  JIOCTHKEHUE  CTYJACHTAaMHU  CIEAYIOIMIUX  Pe3yJbTaTOB!
JUYHOCTHBIX:

—  c(OpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTUKE KaK YHUBEPCATLHOM
S3bIKE€ HAYKH, CPEACTBE MOJICTUPOBAHMS SIBICHUM M MPOIIECCOB, UACSIX U
METO/IaX MaTEeMaTHKH;

— T[IOHMMaHHE 3HAYUMOCTH MATEMAaTHKH [JII HAYYHO-TEXHUYECKOTO
nporpecca, cOpMUPOBAaHHOCTh OTHOIICHHWS K MaTeMaTHKEe KaKk K 4YacTH
OOIIEYeIOBEYECKON KYyJbTYphl Yepe3 3HAKOMCTBO C HWCTOPHEH pPa3BUTHS
MaTEMAaTHKH, SBOJIIOIUEH MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTUYCCKOTO MBIIIUICHUS, TIPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHYECKOW  KYJNBTYPBI, KPUTUYHOCTH MBIIIJICHUS Ha  YpPOBHE,
HeoOXxomuMoM It Oynymiel  npodecCHOHANBHOW — MEATEeIbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHuUs M cCaMOOOPa30BaAHUS;

— OBJIQJICHUE MATEMAaTUYECKUMU 3HAHUSMHU U YMEHUSIMH, HEOOXOIUMBIMU
B TIOBCEIHEBHOM >KW3HH, JUISI OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JUCHUIUIMH ¥ JAUCHUIUIMH TNPOGECCHOHANBHOTO IHMKIA, IS TOJIYYSHUS
oOpa3oBaHus B 00JacTsX, HE TPeOYIOMUX YriayOJIeHHOM MaTeMaTH4eCKOM
MOJTOTOBKH;

— TOTOBHOCTH M CIIOCOOHOCTH K OO0Opa3oBaHHIO, B TOM YHCIE
caM000pa30BaHUI0, Ha MPOTSHKCHUH BCEH JKM3HU; CO3HATEIIPHOE OTHOIICHHE K
HEIPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO YCIEITHOW MPOPECCHOHAIBHON 1
OOIIECTBEHHOU JICATECIILHOCTH;

— TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPUYECKOW U
OTBETCTBEHHOU JIEATEIILHOCTH;



— TOTOBHOCTb K  KOJUIGKTUBHOM  palboTe, COTPYIHUYECTBY  CO
CBEPCTHUKaMH B 00pa3oBaTeNbHON, OOLIECTBEHHO TIOJIE3HOM, Yy4eOHO-
MCCIIEI0BATENBbCKOM, MPOEKTHON U AIPYTUX BUAAX NESITEIBHOCTH;

— OTHOIICHHE K NPO(EeCcCCHOHATHLHON IEATENBHOCTH KaK BO3MOXKHOCTH
ydyacTusi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJaPCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX TPOOIIEM; * MeTanpeAMETHBIX:

— YMEHHE CaMOCTOSITEJIbHO ONPEAEATh LUEIN IEATEIbHOCTH U COCTABIIATH
IJIAHBI JIESITEIbHOCTH; CaMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJIMPOBATH M
KOPPEKTUPOBATh JECATEIBHOCTD; MCIIOJIb30BAaTh BCE BO3MOYKHBIE PECYpPCHI IS
JOCTH)KEHHSI TIOCTABJICHHBIX LEJIEH W peanu3alydyd IUIAHOB JESTENIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALMSIX;

— YMEHHE MPOAYKTHBHO OOIIATHCS M B3aWMOJECHCTBOBATH B IPOILECCE
COBMECTHOM JI€ATEIIbHOCTH, YYHMTHIBATh MO3UIMU JIPYTHUX YYACTHUKOB
nesATeabHOCTH, (D (PEKTUBHO pa3peiiaTh KOH(DIUKTHL;

— BIIQJICHHE HAaBBIKAMM IO3HABATEJIbHOM, y4eOHO-HCCIEA0BATEIbCKON U
IPOEKTHOM JEsTeNIbHOCTH, HABBIKAMH PA3pELICHUs MPOOJIEM; CIIOCOOHOCTh U
TOTOBHOCTb K CaMOCTOSITEJIbHOMY IOHWCKY METOJOB PEIICHHS NPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB MTO3HAHMUS;

— TOTOBHOCTh U CIHOCOOHOCTH K CAMOCTOSITEIBbHON HHGOPMAIMOHHO-
MO3HABATEJIbHOM JIESITEIbHOCTH, BKJIIOYas YMEHUE OpPUEHTUPOBAThCS B
pa3NUYHBIX ~ HMCTOYHMKAX  HMHPOpMalMH, KPUTHYECKH  OLEHUBATh U
MHTEPHPETUPOBATH UH(POPMALIHIO, TIOTYYaEMYIO U3 PA3IMYHBIX HCTOYHUKOB;

— BIJIQJICHUE A3BIKOBBIMH CpPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO
U3JlaraTh CBOIO TOUKY 3PEHUS, UCIIOJIb30BATh aJI€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BIJIAJICHUE HaBbIKAMU TI03HABATEIbHON peQIEKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JACHUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHHWM, TPaHUI[ CBOETO 3HAHHWS W HE3HAHUS, HOBBIX ITO3HABATEIbHBIX
3a/1a4 ¥ CPEJCTB ISl UX JOCTHKEHUS;

— [EJIEYCTPEMJICHHOCTh B MOWCKaX WM  NPHUHITHUM  PELICHUH,
COOOpa3UTENbHOCTh M HHTYWULHUSA,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
IpeICTaBICHUI; CTIOCOOHOCTh BOCIIPUHUMATh KPacoTy U TAPMOHMIO MUPA;

*  IpEeAMETHBIX:

— c(hOpMUPOBAHHOCTH MPEJICTABICHUN O MaTEeMAaTHUKE KaK 4acTH MHUPOBOM
KyJIbTYpbl U MECTE€ MaTeMaTUKU B COBPEMEHHOW UMBHJIM3ALMH, CIOCO0ax
OMMCAHMS SIBJICHUH pPEealbHOTO MUpa Ha MAaTEMaTUUYECKOM SI3bIKE;

— c(OpMUPOBAHHOCTH MPEACTABICHUI O MAaTEMaTUUYECKUX MOHATUIX Kak
BOKHEUIIUX MAaTEeMATHYECKUX MOJEJAX, MO3BOJISIIONIMX OMUCHIBATh U U3Yy4YaTh
pa3Hble TPOLECChl U SIBJICHUS; MOHUMAHUE BO3MOXHOCTH aKCHOMAaTUYECKOIO
NOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIA;

— BJIaJICHHE METOJAaMHU JI0KA3aTEIbCTB U AJITOPUTMOB PEILIECHHSI, YMEHUE UX
PUMEHSATH, IPOBOJAUTH J0KA3aTEIbHbIE PACCYKICHHS B XOJ€ PELIEHUS 3a/1ay;

— BJAJCHUE CTaHJAPTHBIMKU TPUEMaMHM pPEUICHUS pPalUOHAIBHBIX U
UppalMOHAIbHBIX, MOKA3aTEIbHbIX, CTENEHHbIX, TPUTOHOMETPUUECKUX
YpPaBHEHUH W  HEPABEHCTB, HUX CHCTEM; HCIIOJb30BAaHUE TOTOBBIX



KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIE Uil T[OWUCKAa MNYTH PELIEHUS U
WJUTKOCTPALMY PELICHUS] YPABHEHUIN U HEPABEHCTB;

— Cc(OPMUPOBAHHOCTh  NPEACTABICHUA OO0  OCHOBHBIX  IMOHSTHUAX
MaTeMaTUYeCKOro aHajin3a M WX CBOWMCTBax, BIAJICHUE YMEHHEM
XapaKTepu30BaTh MOBeJeHUE (PYHKIINI, UCIIOJIb30BAaHUE MOJIYYCHHBIX 3HAHUM
JUISl OIIMCAHUSI M aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

— BIJIAJICHHE OCHOBHBIMU TMOHSTHSIMU O IUIOCKHX M IPOCTPAHCTBEHHBIX
TreOMETPUUECKUX (HUrypax, UX OCHOBHBIX CBOWCTBaxX; C(OPMHPOBAHHOCTH
YMEHHsI pacrlo3HaBaTh reoMeTpuueckue GUrypbl Ha 4depTexax, MOJCISIX U B
peanbHOM MHpPE; MPUMEHEHUE U3YUEHHBIX CBOMCTB F€OMETPUUYECKUX (pUryp u
dbopMyn s pelieHds TEeOMETPUUECKHMX 3ajad U 3aJad C MPAKTUIECKUM
COJIEP/KAaHUEM;

— c(OpMUPOBAHHOCTH MPEJCTABICHUNA O TIpoleccax U  SBICHUSX,
MMEIOUIMX BEPOATHOCTHBIA XApPaKTEP, CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHpE, OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOW TEOPUH BEPOSITHOCTEW;
YMEHUM HAaXOJIWTh U OIIEHUBATh BEPOSTHOCTU HACTYIUJICHUS COOBITUH B
IPOCTEUIINX NPAKTUYECKUX CUTyallMsIX W OCHOBHBIE XapaKTEPUCTUKU
CIIy4ailHbIX BEJIUYMH;

— BIJIAJICHUE HaBBIKAMHM  MCIOJB30BaHUS TOTOBBIX  KOMIIBIOTEPHBIX
IIPOTpaMM IIPH PELICHUH 3aa4.

COJIEPXXAHUE YUEBHOM JIMCLIATIIMHEI

BBenenue

MaremaTtuka B  HayKe, TEXHUKE, DJKOHOMHUKE, HHGOPMAIUOHHBIX
TEXHOJIOTUSAX W MPAKTUYECKOW JedaTenbHOcTH. llenm m 3amaum u3ydyeHus
MateMatuku npu ocBoeHuu npogeccuii CI10 u cnenumansHocreit CIIO.

AJITEBPA

PazButne noHsTHs 0 4ncie

Llenbie m panuoHanbHble yKcia. [efictButenbHbie uncia. [IpubamxeHHbIe
BBIUHCIICHUS.

KowmriekcHble yncia.

Kopnu, crenenn u norapudmbl

Kopau u crenenn. KopHu HaTypanbHOW CTENEHU W3 YMCIIA U UX CBOMCTBA.
CreneHM ¢ palMOHAIBHBIMU TOKAa3aTelsaMu, WX CBOWCTBA.CTEeNEHU C
JICUCTBUTEIbHBIMA MOKa3aTessMu. (CBOWCTBA CTENEHU C JCHCTBUTEIIHLHBIM
MOKa3aTeJEM.

Jlorapugm. Jlorapupm YHCIIa. OcHoBHOE JorapupMuyeckoe
ToxecTBo.JlecsiTuunble M HatypajibHble Jorapudmel. [IpaBuna neWcTBuil ¢
norapudmamu. [lepexoq kK HOBOMY OCHOBaHHIO.

[IpeoOpa3zoBanne  anreOpanueckux  BblpakeHuid.  [IpeoOpazoBanue
pallMOHANBHBIX,  WUPPAUUOHAIBHBIX  CTEIEHHBIX,  IIOKA3aTE€JbHBIX U
JorapuMUYECKUX BBIPAKCHUI.

[IpakTrueckue 3aHATUA
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ApudmMernueckre ACUCTBUS HAJ YUCIAMH, HAXOXJACHHE MNPUOIMKEHHBIX
3HAQYCHUW BEJIWYMH M TIOTPEIIHOCTEH BBIUMCICHHM (a0CONIOTHOW |
OTHOCHUTEJIBHOM), CpaBHEHNE YUCIIOBBIX BHIPAKEHUH.

BrluncnieHne u cpaBHEHNE KOPHEN. BrINoJIHEHNE pacyeToB C paJuKalaMu.

Pemienne uppannoHanbHbIX ypaBHEHUN. Haxox1eHre 3HaYeHUN CTETICHEH C
panroHanbHBIMU TIOKa3zaTensiMu. CpaBHeHue creneHedd. [IpeoOpaszoBanus
BBIPAKECHUH, COJCPKAIINX CTENCHH. PellIeHne MoKa3aTeIbHbIX YPABHEHUN.

Pemenne npuknagHeix 3aaad.

Haxoxnenve 3HayeHWil mnorapudma 1O NPOU3BOJIBHOMY OCHOBAHHIO.
[lepexox OT OJHOrO OCHOBAHUSA K JpPYyroMy. BplUMCIEHHWE W CpaBHEHHE
norapudmos. JlorapupmMupoBaHre U MOTEHIIUPOBAHUE BBIPAKCHU.

[TpuOnkeHHbIe BBIUMCICHHUS M PEIICHUS MPHUKIAIHBIX 3a1ad. Pernenue
Jorapu(pMUYECKUX ypaBHEHUH.

OCHOBBI TPUT'OHOMETPUN

OCHOBHBIE TOHATHS

Pannannas mepa yria. BpamarensHoe nBuxeHne. CUHYC, KOCUHYC, TAHTE€HC
Y KOTaHI'€HC YHCIIA.

OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA

@opmynbel  npuBencHusA. Popmynbl  cinokeHUsA. DopMynbl  yIBOCHUS
@opMyJIbl IOJIOBUHHOTO YTJa.

[IpeoOpa3zoBaHus MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHUN

[IpeoOpa3zoBanre CyMMbl TPUTOHOMETPUYECKHX (YHKLUUWA B TPOU3BEIACHUE
U MPOMU3BENICHUS B CYMMY. BhIpaskeHrne TpUroHOMETPUYECKUX (DYHKIIMI uepe3
TaHI'€HC ITOJIOBUHHOTO APTyMEHTA.

TpuroHoMeTpruecKkre ypaBHEHHsI 1 HEPABEHCTBA

[Ipocrenmue TPUTOHOMETPUYECKHUE ypaBHEHUS. [Ipocrenmue
TPUTOHOMETPUYECKHE HEPABEHCTBA.

OOpartHbie TpUroHoMeTpuiyeckue (QyHKIUH. ApPKCUHYC, apKKOCHHYC,
apkranresc. [Ipaktuueckue 3aHsATHsS

PaguaHHbli METOX HM3MEPEHHUs YIJIOB BpALIEHUS M CBSA3b C TIPagyCHOU
MEPOHU.

OCHOBHBIE =~ TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYJIBI  CIOXKEHHS,
YVABOCHMS, MNpPeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKUX (QYHKIUH B
NPOU3BEJEHUE, MPeoOpa3oBaHUE  MPOU3BEACHHUS  TPUTOHOMETPUUYECKHUX
bynkuuii B cymmy. Ilpocreiiine TpUTrOHOMETpUYECKHE YpaBHEHUS U
HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKUE (PYHKIMHU: apKCUHYC, apKKOCHUHYC,
apKTAHI'E€HC.

OYHKIIMU, UX CBOMCTBA U TPA®UKU

Oyukruu. O0nacTh OmNpeAeNieHus W MHOXKECTBO 3HAYCHW; Tpaduk
dbyHkuun, moctpoeHue rpadukoB (DYHKIHMIM, 3aMaHHBIX  Pa3TUYHBIMU
CIIOCOOAMH.

CsoiicTBa byHKIINN. MOHOTOHHOCTb, YETHOCTb, HCYETHOCTbD,
OTPaHUYECHHOCTh, MEPUOIUYHOCTh. [IpoMexxyTku BoO3pacTaHus U yOBIBaHHS,
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HauOoblllee M HAUMEHbLIEE 3HAYEHUs, TOUYKU HJKcTpeMyma. ['paduueckas
uHTepnperauus. Ilpumepsl (QyHKIMOHAIBHBIX 3aBUCHUMOCTEM B peasIbHBIX
npoueccax M SABICHUSX. ApUpMETHUECKHE omepaluuu Haja (QyHKIHUAMU.
Crnoxnast pynkuus (kommnosunus). [ToHsiTue o HenmpepbIBHOCTH (PYHKITUU.

Oo6partubie pyHkMn.O0MacTh ONpeieNieHus: U 00J1acTh 3HAaUeHU 00paTHOM
byHKIIHN.

['padux oOpaTHOM PyHKITHH.

Crenennble, MoOKa3aTelbHbIC, JOrapudMUYECKUEe U TPUTOHOMETPHUUECKHE
byHKIUH.

OOpatHbIe TPUTOHOMETPUYECKHUE (PYHKITUN

Omnpenenenus QyHKIMMN, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanust rpadukoB. [lapammensHbIi  MEpeHOC, CHUMMETPHS
OTHOCHUTEJIPHO OCEM KOOpJUHAT W CHUMMETpPUS OTHOCHUTEIBHO Hadalja
KOOpAMHAT, CUMMETPHUsI OTHOCUTENIBHO NPSIMON Y = X, pacTsDKEHHUE U CxKaTHe
BJI0JIb OCEH KOOpJMHAT.

[IpakTrueckue 3aHATUSA

[Ipumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMU B PEANBHBIX MPOLECCaX W3
CMEeXHbIX guciumuinH. Omnpenenenue ¢yHkuuid. IloctpoeHne u  ureHue
rpaduxkoB ¢ynkumit. HWccnenoanne Qynkuun. CBoiCTBa JMHEHHOMH,
KBaJpaTUYHOM,  KyCOYHO-JIMHEHHOM W  JIpOOHOJMHEMHOW  (yHKIUH.
HenpepoiBable U nepuoguyeckue (yHkuuu. CBONCTBa M IpaduKH CHHYCA,
KOCHMHYyCa, TaHreHca M KoTaHreHca. OOparHble (YHKIMH M MX Tpaduku.
OOpartuble TpuroHomerpuueckue (¢QyHkuuu. IIpeoOpa3zoBanust rpaduka
¢ynkunu. ['apmonnyeckue konedanus. [lpuknanneie 3agaum.

[loka3zaTenbHble, JOrapu(PMUUYECKUE, TPUTOHOMETPUUECKUE YpPaBHEHHUS U
HEpaBEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBarenbHOocTH. CrocoObl  3aJaHUs M CBOMCTBA  YMCIIOBBIX
nocienoBarenbHocre.  IloHsTMEe 0  mpenene  MOCIENOBATEIBHOCTH.
CymecTBoBaHME Tpejie]a MOHOTOHHOW OTPaHWYEHHOM IOCIIEN0BATEIBHOCTH.
CyMMmupoBaHue rociie1oBaTenbHoCTe. beckoHeuHo yObIBaroIas
reoMeTpUYeCcKas MPOrpeccus U ee CyMmma.

[IpousBoanas. IlonstTre o nMpou3BOAHOW (PYHKIMHU, €€ T€OMETPUUYECKUN U
du3nueckuil cMbICI. YpaBHEHHE KacaTreabHOM K rpaduky (QyHKIUU.
[IpousBoaHBIE CYMMBbI, Pa3HOCTH, IMpPOU3BEJEHUSA, yacTHble. [IpousBoaHbIE
OCHOBHBIX  JJIEMEHTAapHbIX  (PyHKIui. IlpumeHeHne NPOU3BOAHOM K
ucciaenoBaHuio QyHKIMI U noctpoeHuto rpaduxos. [IponsBogHbsie 0OpaTHON
(GYHKUMU ¥ KOMITO3ULIMK (PYHKIUH.

[Ipumepsl HMCHOAB30BAHMS MPOU3BOJHOM ISl HAXOXKIECHUS HAWITYYILEro
pelieHys B IPUKJIaJHbIX 3a7a4ax. Bropas npousBoiHas, €€ TeOMETPUYECKUN U
¢usznueckuit cmbica. HaxoxneHume ckopocTd Ui Mpolecca, 3aJaHHOTO
dbopmyIoit u rpaduKoOM.
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[lepBooOpa3Hast u unTerpai. [IpuMeHeHre onpeeseHHOro MHTerpana Jjs
HAXOXXJEHUS IUIOIIAAN KPUBOJHMHEWHOM Tpaneuuu. Popmyna HprotoHa—
Jletonuna. Ilpumepsl npuMeHeHHs] HHTErpaia B PU3UKE U T€OMETPHH.

[IpakTHueCcKue 3aHATHUS

Uucnosas mocienoBaTeabHOCTh, CIOCOOBI €€ 3aJJaHusl, BEIUUCICHUS YJICHOB
IIOCJIEA0BATEIBLHOCTH. [Ipenen ITOCJIEA0BATENBHOCTH. beckoneuno
yObIBaroIasi reOMeTpruYecKasi IpOTPECCHsL.

[Ipon3BonHAasA: MEXaHUYECKUN U T€OMETPUUYECKUIN CMBICII IIPOU3BOJIHOM.

VYpaBHeHue KacaTenbHOM B obOmeM Buzae. I[lpaBuna u  opmymsi
muddepeHIMpoBaHysi, TaONHMIa TPOU3BOJIHBIX JJIEMEHTAPHBIX (YHKIHI.
HccnenoBanre (GyHKOMM C  TOMOIIBIO  Mpouw3BOoAHOW. HaxoxneHue
HAauOONbIIETO, HAUMEHBIIETO 3HAYEHHUS U OKCTPEMAIbHBIX 3HAYCHHI
byHKIUY.

Nuterpan u neppoodpasnas. Teopema Hprorona—IJleitonuna. [Ipumenenue
MHTETpaJia K BBIYUCICHUIO (PU3NYECKUX BEJTMUYMH U TUIOIIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUsT M CHUCTEMBl ypaBHEHMW. PanMoOHalbHBIE, HppalMOHAJIBHEIE,
II0KA3aTEJIbHBIC U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCMIBHOCTH ypaBHEHM, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBI MX pelieHus (pa3joKEHWEe Ha MHOKUTEIM, BBEJICHHE
HOBBIX HEM3BECTHBIX, MIOJICTAHOBKA, TPAPUUECKUN METOI).

HepaBenctBa. PanmoHanbHble, HppalMOHAJIbHBIE, I[IOKA3aTEIIbHBIE W
TPUTOHOMETPHUYECKHE HEpaBEHCTBA. OCHOBHBIE ITPUEMBI UX PELICHMUS.

Hcnonb3oBanue cBOMCTB U rpaMKoB (DYHKIMI IPHU PEIICHUH YPAaBHEHU U
HepaBeHCTB. MeTo 1 uHTepBasioB. M300paxeHne Ha KOOPAUHATHOM MIIOCKOCTH
MHOYKECTBA PEIICHUN YPABHEHUU U HEPABEHCTB C IBYMs IIEPEMEHHBIMU U UX
CUCTEM.

[Tpukiagueie 3a1a4un

[IppuMeHeHne MaTeMaTUYECKUX METONOB Ul PELICHHsS COIEpKATEIbHBIX
3a]a4 U3 pa3IMyYHbIX 00JacTel HayKu U MPaKTUKU.

Nutepnperanus pe3ynbTara, y4eT peajibHbIX orpaHndeHui. [Ipakrtnueckue
3aHATHUA

Kopuu ypaBHenuii. PaBHOCWIbHOCTH ypaBHeHUM. I[IpeoOpazoBaHue
YPaBHEHUM.

OcHOBHBIE NIPUEMBI PELIEHNS YPABHEHUI. PellieHne cucTeM ypaBHEHHUI.

Hcnonb3zoBanue CBOMCTB U rpa@uKoB (HYHKUMMA U PEIICHHUsS] YPAaBHEHUHN U
HEPABEHCTB.

KOMBEUHATOPUKA, CTATUCTHUKA U TEOPUSI BEPOSITHOCTEN

DneMeHTh KOMOMHATOPUKU

OcCHOBHbIE TOHATUS KOMOMHATOPMKH. 3aJadyd Ha TMOJCYET YHUCIia
pa3MeIeHnd, TEepPeCcTaHOBOK, codeTaHui. Pemenwe 3amau Ha mepedop
BapuanTtoB. ®opmyna Ownoma Hpiorona. CBoiicTBa OUHOMHHAIHHBIX
koadurmenTo. Tpeyronbauk [lackans. DneMeHThl TEOPUU BEPOSITHOCTEN
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CoObITHE, BEPOSATHOCTh COOBITHS, CI0KEHUE U YMHOXEHUE BEPOSITHOCTEH.
[lonsiTue O HE3aBUCUMOCTH COOBITUH. JlUCKpeTHasi ciy4aiiHas BeJIMYMHA,
3aKOH €€ pacnpeesieHus. YUCIoBbIe XapaKTEPUCTUKH JUCKPETHON CIIy4ailHON
BenU4UHBIL. [oHsATHE O 3aKOHE OOIBIIMX YHCEIL.

DIIeMEHThI MAaTEMATUYECKON CTaTUCTUKHU

[IpencraBienne gaHHBIX (TaONUIBI, AUArpaMMbl, rpaduku), reHepaIbHas
COBOKYITHOCTb, BBIOOpKa, cpenHee apudpmeruueckoe, menuana. Ilonstue o
3a/1a4axX MaTeMaTUYECKOU CTATUCTUKH.

Pemrenne npakTryeckux 3a1a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

[IpakTrueckue 3aHATUA

Hcrtopust pa3BUTHSI KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEW M CTATUCTUKH U
UX POJb B PA3NUYHBIX chepax demoBeuecKor Ku3HenesTenbHOCTH. [IpaBua
KOMOMHATOpUKH. Perienrie koMOMHATOPHBIX 3a/1ay. Pa3MelieHus, coueTanus u
nepectraHoBku. buHom Herorona u tpeyronsHuk Ilackanda. IlpukiiagHeie
3a/1a4H.

Kiaccuueckoe ompeneneHne BEPOATHOCTH, CBOMCTBA  BEPOATHOCTEH,
TEOpEMAa O CyMME€ BEpOSITHOCTEW. Brruuciienue BepositHocTeu. [IpukinamgHbie
3agauu. [Ipencrasienne YMCI0BbIX JaHHBIX. [IpukiagHbie 3a1a4u.

['EOMETPUA

[IpsiMbIE ¥ TIITIOCKOCTH B MPOCTPAHCTBE

B3anmHoOe pacnosiokeHue AByX NPSIMBIX B MpocTpaHcTBe. [lapamnenbHOCTh
npsAMOr M TIockocTu. llapamtensHOCTh Mmmockocren. [leprneHauKyIsIpHOCT
PSAMOM U IJIOCKOCTU. [IeprieHInKyIIap 1 HaKJIOHHAS. YTOJ MEXAY NMPAMOU U
IJIOCKOCThIO.  JIByrpanHbli  yroia.  Yrol  MeEXAy  IUIOCKOCTSIMH.
[leprieHIUKYIJISIPHOCTD IBYX IIJIOCKOCTEH.

['eomeTpuueckue npeobpa3oBaHus MPOCTPAHCTBA: MapaUIeIbHBINA EPEHOC,
CUMMETPHSI OTHOCUTEIIBHO IIIIOCKOCTH.

[TapaiutenibHOE TIpoeKTUpOBaHUE. [lnomans OPTOrOHAIBHOM MPOEKLIHH.
N300paxeHne npocTpaHCTBEHHBIX (UTyp.

MHororpanHuKH

Bepuunsl, pedpa, rpanu MHOTOrpaHHuKka. PasBepTka. MHOTOTpaHHBIE YTJIbI.
Brinmykisle MHOTOrpaHHuKU. Teopema Dunepa.

[Ipm3ma. Ilpsamas wu HaknoHHas npusMma. llpaBunpHas mpusma.
[Tapamnenenunen. Kyo0.

[Inpamuna. [IpaBunbHasd nupamuaa. Y cedeHHas nupamMuaa. Terpasup.

CummeTtpuu B KyOe, B mapajuieienunesie, B Ipu3Me U MUpaMu/Ie.

CeueHnus Ky0a, NpU3Mbl U TUPAMU/IBI.

[IpeacraBnenre O TMpaBUIBHBIX MHOTOTpaHHHMKAx (TeTpas’ape, Kyoe,
OKTa’/Ipe, N0JAEKAdAPE U UKOCAIPE).

Tena 1 MOBEPXHOCTHU BpAILICHUS

[Mumuaap u koHyc. YceueHHbI KoHyc. OcHOBaHME, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpasyiomias, pa3BepTka. OceBble CEUYEHHS U CEUYCHUS,
IapajulesIbHble OCHOBAHUIO.

[Tap u cdepa, ux ceuenus. KacarenpHas TIIOCKOCTH K cdepe.
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N3mepeHus B TeOMETpUH

O6BeM u ero uzmepenue. Muarterpanbaas opmyna oobema.

®opmynbl 0o0beMa KyOa, NPSIMOYTOJIBHOTO NapaUlesienuiesia, MPU3MBbI,
uuiHapa. GopMmynbsl o0bema HUpaMUabl U KOHyca. DopMysbl IUIOIIAIN
MOBEPXHOCTEH HUIMHAPA U KoHyca. Dopmynbsl oObeMa IMapa U IUIOLIAAM
cdhepsl.

[Tonobue ten. OTHOLIEHUS MIIOHaIeH TTOBEPXHOCTEH M 00BEMOB MOTOOHBIX
TEJI.

KoopaunaTel 1 BEKTOpBI

[IpsmoyrosibHast (AexkapToBa) CUCTEMa KOOpPAMHAT B IPOCTPAHCTBE.
dopmyra paccTOSHUS MEXAY JBYMs TOUKaMH. Y paBHEHUS c(hepsl, MIOCKOCTH
IIPSIMOM.

Bekropel. Monynbs Bektopa. PaBeHCTBO BeKTOpOB. CI0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpA HA YKCII0. Pa3iioxkeHne BEKTOpa M0 HAIIPaBIECHUSIM. Y TOJ
Mexay AByMs BekTopamH. [Ipoeknns Bexropa Ha ock. KoopanHatel BekTopa.
CkassipHOE IPOU3BECHUE BEKTOPOB.

Hcnonp30BaHue KOOPAMHAT U BEKTOPOB IIPU PEILICHUH MATEMAaTHUYECKUX U
MPUKIIAIHBIX 3a]1a4.

[IpakTrueckue 3aHATUS

[Ipyu3Haku B3aMMHOTO PACHOJIOKEHUS MPAMBIX. YTOJI MEXAY IPSMBIMH.
B3anmHOe pacnonokeHne TmpsAMbIX M IUIockocTed. llepnenmukynmsap u
HAKJIOHHASI K IJIOCKOCTH. YTOJ MEXAY NPSMOW M IUIOCKOCThIO. Teopemsl o
B3aMMHOM PAaCIIOJIOKEHUU MIPSMOU U TUTIOCKOCTH.

Teopema o Tpex nepneHIuKyIsIpax.

[Ipr3HaKu ¥ CBOMCTBA MAPAJIIEIBHBIX U MEPIIEHANKYISPHBIX INIOCKOCTEM.

PaccTostHue OT TOYKH 10 INIOCKOCTH, OT IPSIMOM 10 IJIOCKOCTH, PACCTOSHUE
MEXKIy IUIOCKOCTAMM, MEXKIAY CKPEIIMBAIOIIUMUCSA MPAMBIMH, MEXKIY
IPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapajutesnibHOE TPOEKTUPOBAHUE M €ro cBoMcCTBAa. TeopemMa O IUIOLIAIH
OPTOIOHAJIBHOW IIPOEKLIIMM MHOIOYrOJIbHMKAa. B3auMmMHOE pacrosnoKeHue
IPOCTPAHCTBEHHBIX QUTYD.

Pa3znuunbie BUIbI MHOTOTpaHHUKOB. VX n3o0pakenus. Ceuenusi, pa3BepTKu
MHOTrOrpaHHukoB. [Inomans noBepxHocT. Buabsl cMiMMeETpuii B IPOCTPAHCTBE.
CumMmeTpusi TeJl BpalleHWs] U MHOTOIPAaHHHMKOB. BbluuclieHME TUIomanen u
00BEMOB.

Bekropel. [lelictBus ¢ BekTtopamu. [lekaptoBa cHcTeéMa KOOPAWHAT B
IIPOCTPAHCTBE.

VYpaBHeHUE OKPYXKHOCTH, c(hepbl, MIOCKOCTU. PaccTosiHUE MEXy TOUKAMHU.
HelictBuss ¢ BEKTOpamH, 3aJaHHBIMU  KoopauHatamu.  CkamnsipHoe
IIPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MNPSIMOM M IUIOCKOCTH.
Hcnonp30BaHne BEKTOPOB IIPU J0KA3aTENBCTBE TEOPEM CTEPEOMETPHH.

JIns BHEayIUTOPHBIX 3aHATUN CTYIEHTAM Hapsdy C pELIEHHEM 3a1ad U
BBIIIOJIHEHNS ~ IPAKTUYECKUX  3aJaHUM  MOXKHO  NPEMIOKUTH  TEMBI
UCCIIEIOBATENbCKUX M pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO Cepuid
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OTJEJBHBIX MEJKHUX 3a/1a4 U YIPAKHEHUN IIPEIaratoTcsl CIO’KETHBIE 3aaHus,
TpeOyroImue JUIMTEIbHOM paboThl B paMKax OJHOM MaTeMaTH4ecKou
CUTyalluu. JTU TEMbl MOTYT ObITh KaK MHIMBUIYaJbHBIMU 3a/laHUSIMU, TaK U
I'PYNIIOBBIMM JUJISI COBMECTHOT'O BBIIIOJHEHUS UCCIEA0BAHMSL.

[IpumepHbIe TeMbl pedepaToB (IOKIaI0B), UCCIEAOBATEIBCKAX TPOCKTOB

HenpepriBHbie 1po0u.

[IpuMeHeHue CIOKHBIX TPOLIEHTOB B SKOHOMUYECKUX pacyeTax.

[TapaiutesibHOE TPOEKTUPOBAHHUE.

Cpennue 3Ha4eHUs! U X IPUMEHEHUE B CTAaTUCTHUKE.

BekTopHoe 3a1aHn€e NPSMBIX U INIOCKOCTENW B IIPOCTPAHCTBE.

CrnoxeHre TapMOHMYECKHUX KOJICOAHMIA.

['paduyeckoe penieHue ypaBHEHUN U HEPABEHCTB.

[IpaBUIBHBIE U NTOTYIPABUIBHBIE MHOTOTPAHHUKH.

KoHnueckne ceueHus U uxX NPUMEHEHHUE B TEXHUKE.

[Tonsitue nuddepennrana u ero NPUIOKEHUS.

CxeMbl NOBTOPHBIX UCHBITAHUN bepHymn.

HccnenoBanye ypaBHEHUN U HEPABEHCTB € aPaMETPOM.

TEMATHUYECKOE INTAHUPOBAHUE

[Ipu peanuzamuu coiepxaHus  0O0IIE00pa3oBaTEIbHON  yueOHOU
TUCIUIUTMHBL «MaremaTuka: anrebpa M Hadajga MaTeMaTHYECKOTO aHalln3a;
reomeTpus» B npenenax ocoerus OIIOIT CIIO na 6a3e 0OCHOBHOrO OOIIETrO
oOpa3oBaHMs MakKcHUMajlbHass y4eOHass Harpy3ka oOydarouxcs 1o
cnenuranbHocTn42.02.01 Peknama cocrapmusier:

— 351 wac. U3 Hux ayauTopHas (oOsi3aTenbHasi) Harpyska
oOy4Jaronuxcs, BKI0Yask IpakTUYecKue 3aHsaTusl, — 234 yaca; BHeAyIUTOPHAs
camocTosATeNbHas paborta cTyneHToB — 117 gacos.

[TPUMEPHBIN TEMATUYECKUU TJIAH

Mpopuianb
npogeccuoHaIbLHOIO
Bup yueOHoI padoThI o0pasoBaHus
COLHAJILHO-
IKOHOMHUYECKUH
AynutopHbie 3ausaTus. Coaepkanue
00y4eHus KosmyecTBO 4acos
Bsenenue 2
Pa3BuTre noHATHS O YuCie 10
Kophu, crenenu u norapumbl 28
[IpsiMble 1 MIOCKOCTH B IPOCTPAHCTBE 20
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KombunaTtopuka 12
KoopauHatel 1 BEKTOPBI 16
OCHOBBI TPUTOHOMETPUH 31
Oynkunu u rpapuku 18
MHororpaHHUKHU W KpyTJIble Teja 26
Hauana maremaTtnyeckoro aHaiansza 24
WHTerpan u ero npuMeHeHue 15
DJEeMEHTBI TEOpUU BEPOSATHOCTEN u 12
MaTEMaTHYECKON CTATUCTUKU
YpaBHEHUS U HEPABEHCTBA 20
Hroro 234
BHeaynuTopHasi camocTosiTe/ibHas padoTa
[TonroroBka BBICTYIUIEHHM TIO0  3aJaHHBIM 117
TEeMawm, JOKJIAJIOB, pedepaTos, Jcce,
WHIMBHUIYAJIBHOTO TMPOEKTa CHCIOIh30BAaHHEM
uHGOPMAIIMOHHBIX TEXHOJIOTHI U Jp.
Ilpomesccymounas ammecmauyus 6 popme IKk3amena
Bcero 351
XAPAKTEPUCTUKA OCHOBHbLIX B1JIOB YUEBHOU
JNEATEJIBHOCTU CTYJIEHTOB
XapakTepucTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH
Conep:xanue
CTY/IEHTOB
00y4eHus . .
( Ha ypoBHe Y4eOHBIX AeiCTBHI )
BBenenne O3HakOMJIEHHE C pOJIbBIO MAaTeMaTUKH B HayKe,
TEXHHUKE, YIKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJIOTHIX
U TPaKTUYECKON nearenbHOCTH. (O3HAKOMIIEHHE C
HesIMM W 3aladaMi  M3y4YeHUs] MaTeMaTUKH TpHU
ocBoennu npodeccuit CI10 u cnenmansaocreit CI10
AJITEBPA
Pa3zBurne Boinonnenne  apudmeTnueckux — JIEUCTBUM  Han
NMOHSITHS 0 YMCJIe | YACIAMH, COUeTasi yCTHhIC U MUChbMEHHBIC TIPUEMBI.
Haxoxnenne mpuOIMKEHHBIX 3HAYCHUH BETUYHH U
NOTPEIIHOCTE  BbIYMCIEHUM  (aOCONMIOTHOM U
OTHOCUTEJILHOM ); CPABHEHHE YMCIIOBBIX BBIPAYKEHUN.
Haxoxnenne ommbok B mpeoOpa3oBaHUAX U
BBIUMCICHUSIX  (OTHOCHTCS KO  BCEM  IyHKTaMm
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IIPOrpamMMBbl)

KopHu, crenenu,
Jorapugmbl

O3HakOMJIEHHE C TOHATHEM KOpPHSA N-U CTEIEHH,
CBOWMCTBAMH DPAJAUKAIOB W NPaBUJIAMH CpPaBHEHUS
KOpHEW.

@OopMyJIMPOBAHHUE OIpPEAEICHNUs KOPHS W CBOWCTB
KOpHEW. DBrpluncienne u = cpaBHEHHME  KOpHEHW,
BBIIIOJTHEHNE MIPUKUIKA 3HA4YECHUSA KOpHS.
[Ipeobpa3oBaHre YNCIOBBIX U OYKBEHHBIX BBIPAXKCHHH,
COJIEPIKAIINX PAAUKAIIBI.

Brinonnenue pacyeToB 1no ¢opmyrnam, CoaepKaiuM
paauKabl, OCYIECTBIIsA HEOOXOUMBIE MOJCTAHOBKU U
npeoOpazoBanusa.  OmpeneneHue  PaBHOCHIBHOCTH
BBIPAXXEHUH C pauKanamu. Pelienre nppanuoHalIbHbIX
YPAaBHEHHUM.

O3HakomileHME € TOHATUEM  CTEIEHH  C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Haxoxnenue 3HaYeHUN CTENEHW, HUCIONB3YSA IpHU
HE00XOAMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchIBaHUE KOPHS N-U CTENEHH B BUJIE CTEIICHU C
JIpOOHBIM MOKa3aTeIeM U HA00OpOT.

DopMyIUpPOBAHUE CBOWMCTB CTENEHEW. BprunciieHue
CTEIIEHEN C palMOHAJIBHBIM II0KA3aTEIEM, BBIITOJIHEHUE
IIPUKUJIKY 3HAYCHUS CTEIICHU, CPABHEHUE CTEIICHEH.

[IpeoOpa3oBaHue  4YHUCIOBBIX U OYKBEHHBIX
BBIPDAXKCHUN,  COACP)KAIUMX  CTEIEHH, IPUMEHSA
CBOMCTBA. PenieHne noka3arenbHbIX YpaBHEHUM.

O3HakoMIJIEHHE C TPUMEHEHUEM KOPHEN U CTeneHen
DU BBIYMCICHUHM CPEIHMUX, JEJIIEHHMM OTpe3Ka B
«30JI0TOM CeueHHM». Perienne NMpUKIaIHbIX 33/1ad Ha
CJI0KHBIE MPOIEHTHI

IIpeoOpa3oBanu
e ajaredpamyecKux
BbIPaKEHUN

Brinonnenue npeoOpa3zoBaHu BBIPAKCHUMU,
npUMeHeHue ¢GopMyJl, CBSI3aHHBIX CO CBOMCTBaMU
cTeneHel u jorapudmos.

Omnpenenenne 00MacCTU  JOMYCTHUMBIX  3HAYEHUU
JA0Tapu(PMUYECKOTO BBIPAKECHHUS. Pemenue
Jorapu(MUYECKUX YPABHEHH

OCHOBBI TPUT'

OHOMETPUU

OcCHOBHBIE
MOHATHUSA

N3yyenne paamaHHOrO METO/Ia HU3MEPEHUS YIJIOB
BpalllcHUsI M HUX CBA3U C TPAAYCHOU MEPOM.
N3o0paxkeHne yrioB BpalleHUsT Ha OKPYKHOCTH,
COOTHECEHHUE BEJIMYMHBI YTJIA C €T0 PACTIOJIOKEHUEM.
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XapaKTepI/ICTHKa OCHOBHBIX BH/I0B 1¢ATCJIBbHOCTHA

Conep:xanue
00y4eHuUs CTyAenTon N .
( Ha ypoBHe Y4eOHBIX AeiCTBUI )
dopMynupoBaHUE ONpEAECICHUN
TPUTOHOMETPUUYECKUX (DYHKLMH JUIsl YyTJIOB MOBOPOTA U
OCTPBIX YTJIOB MNPAMOYTOJIBHOTO TPEYTrOJbHHUKA U
00BSCHEHHE UX B3aUMOCBSI3H
OcHoBHBIE IIpuMeHeHnEe  OCHOBHBIX  TPUTOHOMETPHUYECKHX
TPUTOHOMETPHYEC | TOXKICCTB TU1sL BBIYHCIICHUS 3HAYCHUU
KHe TOXKIeCTBa TPUTOHOMETPUUYECKUX (PYHKIIMH MO OJHON U3 HUX
IIpeoOpa3zoBanu W3ydyeHne OCHOBHBIX (OPMYJ TPUTOHOMETPHUHU:
| NMpocTemux | GopMyJbl  CIOKEHUS, YIBOECHHs, IpeoOpa3oBaHUs
TPUTOHOMETPHUYEC | CYMMBI TPUTOHOMETPUYECKUX (GyHKIMI B
KHMX BBIPAKCHUM IIDOU3BEICHUE W  IPOU3BEACHUA B CyMMy H
IIPUMEHEHUE pu BBIYMCIIEHUN 3HAYCHUS

TPUTOHOMETPHUUECKOTO BBIPAKCHUS U YIIPOIICHHUS €TO.

O3HAKOMJICHHE CO CBOMCTBAMU CHMMETPHH TOUYEK Ha
SAMHUYIHON OKPY)KHOCTH M IPUMEHEHHE WX JJIS BHIBOJA
dbopmyI ipuBeCHUS

Ipocreiimmue Pemenne nmo QopMynam U TPUTOHOMETPHUUECKOMY
TPUTOHOMETPHUYEC | KPYTy MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHHM.
kue ypaBHeHusi M | [IpuMeHeHHe OOIIMX METOJIOB PEIICHHs YpaBHEHUMN
HepageHcmea (mpuBeneHHE K JIMHEHMHOMY, KBaJpaTHOMY, METOJ

Pa3IOKEHHs] HA MHOXKHUTEIIU, 3aMEHbI IEPEMEHHON) NpU
pPELIEHNH TPUTOHOMETPUYECKUX YPAaBHEHHH. YMEHHE
OTMEYaTb Ha  Kpyre  peuieHuss  MNpOCTEUIINX
TPUTOHOMETPHUUYECKUX HEPABEHCTB

ApKcHHYC, O3HakoMIIeHHE c MOHSATHEM o0OpaTHBIX
APKKOCHHYC, TPUTOHOMETPUUECKUX (DYHKITHI.

APKTAaHI'eHC YUCJIa N3yuenne omnpeneneHuil apkCUHyca, apKKOCUHYCA,
apKTaHTeHca YyucIa, dbopmynupoBaHue ux,
N300pakeHue Ha EAMHUYHON OKPYKHOCTH,
IPUMEHEHUE NIPU PEILICHUN YPAaBHEHUN

®YHKIUU, UX CBOUCTBA U T'PA®UKU

DOyHKIHH. O3HaKOMJICHUECTIOHATUEM NIEPEMEHHOMU, NPUMEPAMU

IMonsiTne 0 | 3aBUCUMOCTEN MEX]ly IEPEMEHHBIMH.

HeNpepbIBHOCTH O3HakOMIJICHHE C TOHSATHEM Trpaduka, ompenecHue
pyHknuu NPUHAJICKHOCTH  TOYKH rpaduxy  GyHKIHH.

Omnpenenenue mo GopMmyse MPOCTEHIIIEH 3aBUCUMOCTH,

Buga ee rpaduka. Breipakenue mo ¢dopmyne OaHOMN

IIEPEMEHHON Yepe3 ApYyTrHUe.
O3HakOMJICHWE C  ONPEACICHUEM

dynkumm,
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(dopMynupoBaHUE €ro.
Haxoxxnenune oOmactu ompeneneHuss u  00JiacTu
3HaYeHUH (PYHKIHH

CBoiicTBa O3HakoMJIEHME C HpuUMepaMu (YHKIHMOHAIBHBIX
(pyHknmuu. 3aBUCUMOCTEN B pEaJbHBIX IIPOLIECCAX M3 CMEXHBIX
I'padpmueckas JUACLUATUINH.

UHTepIpeTanus. O3HaKOMIIEHHME C JOKAa3aTEJIbHBIMU PACCYXACHUSIMU
IIpumepsi HEKOTOPBIX CBOMCTB JIMHEWMHOW U KBAaJApaTUYHOU
(GYHKIMOHAJBHBIX | QYHKIMH, TMpOBENECHUE UCCIECIOBAaHUS JUMHEHHOM,
3aBHCHMMOCTel B | KYCOYHO-JIMHENHOM, JIpOOHO-TMHENHOMN "
peaibHbIX KBaJpPaTUYHON (PYHKUMNA, MOCTPOEHUE HUX TIpauKOB.
npoueccax u | [loctpoenne u  uyreHuwe  rpaduUKoB  (PYHKIHUU.
SIBJICHUSAX HccnenoBanue GpyHKIUU.

CocraBneHue BUAOB  (PYHKIMH 1O  JaHHOMY

YCIIOBUIO, PELIEHUE 33]1a4 Ha SKCTPEMYM.

BrinonnenunenpeodbpasoBanuil rpaduka GQyHKINUNA

OoOpaTHbIe N3yuenue NOHAMUS obpamuou

GyHkuuu @yHKyuu,0TIpeielIeHne BUAA U nocmpoenue 2pagpuxa
obpamuoil  QyHKyuu, HaxoxcoeHue ee  obdIACMU
onpedenenusi u obracmu 3Havenuu. IlpumeHeHue
CBOMCTB (YHKUMIA TpPU HCCICAOBAHUU YPaBHEHUU U
peumieHUMM 3amad  Ha S3KCTpeMyM. (O3HaKOMIIEHHE C
HOHSATHUEM CJIOXKHOU QYHKIIUU

Crenennslie, Boluucnenne 3HavueHMid (QYHKIMA 1O 3HAYEHUIO
noKa3artejbHble, aprymenta. OmpeneneHue MOJOXKEHHUS TOYKM Ha
Jorapumuyeckue | rpaduke Mo ee KOopJAMHaTaM U Ha00OPOT.

U Hcnonbs3oBanne CBOWCTB (DYHKUUU [JIs1 CpaBHEHUS
TPHTOHOMETPHUYEC | 3HAUCHHI CTEeTeHel u JorapudMoB.

KHe ¢yukmun. | Iloctpoenue rpaduxoB CTEIIEHHBIX U
OopartHbIe jorapuMudecKux QyHKIIHM.

20




TPUTOHOMeETpHUYeC
KHe pyHKUMHU

Pemenne mokazareabHBIX H  JOrapuMHUUECKUX
YPABHEHHUU U HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakomiIeHHME  C  TIOHATHEM  HENPEPbIBHOU
nepuoandeckor (GyHKIUH, (OpPMYIHUPOBAHUE CBOWMCTB
CHHYCa U KOCHHYCa, IOCTPOEHHE UX IPapUKOB.

O3HakomyleHME C  IOHATHEM  TapMOHMYECKHUX
KoJIe0aHUI W MpUMEpaMu TapMOHUYECKHX KOJIeOaHWH
JUIS ONMCAHUS MIPOLECCOB B (PU3UKE U IPYTHX 00JIACTAX
3HAHMS.

O3HakomIIeHHE C MIOHATHUEM pa3pbIBHOI
NEPUOANYECKON (QYHKIMH, (OPMYIMPOBAHUE CBOWCTB
TaHTE€HCA U KOTaHT€HCa, TOCTPOCHUE UX TPa(PHUKOB.

[Ipumenenue cBOWCTB (QYHKIUN [UIsI CpaBHEHHS
3HAYEHUN TPUTOHOMETPUYECKUX (YHKIUHN, pEIICHUS
TPUTOHOMETPHUUECKUX YPaBHEHHM. Ilocmpoenue
epagukos 0OpamubIx MpPUOHOMEMPUUECKUX QYHKYUL
u onpeodenenue no cpaguxam ux ceolicms. BelnoHeHNe
npeoOpa3oBaHus rpa)uKoB

H AYAJIA MATEMATHYECKOI'O AHAJIU3A

ITocaenoBaTebLH
OCTH

O3HakoMIIeHHE c MTOHATUEM YU CIIOBOU
MOCNIE0OBATEILHOCTH,  CIocO0aMH  ee  3ajaHws,
BBIYHCIICHUSIMH €€ YJICHOB.

O3nakomnenue c noHsImuem npeodena
nocaedosamenvrocmu. O3HAKOMIICHUE C BBIYHUCIICHHEM
CyMMbI OECKOHEYHOTO YHCJIOBOTO psifla Ha MpUMeEpe
BBIYKCIICHUS ~ CyMMBI ~ OECKOHEYHO  yObIBaroIei
reOMETPUYECKOU IPOTPECCUM.

Pemenve 3amau Ha npuMeHeHHe (GOPMYIIBI CyMMBI
OECKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MTPOTPECCUH

IIpousBoanass u
ee IPUMEHEeHHUe

O3HaKOMJIEHHE C TIOHSITUEM MTPOU3BOJTHOM.

N3yuenue u popmynupoBaHue €€ MEXaHUYECKOTO H
F€OMETPUYECKOT0  CMbICTIA, H3YyYEHUE  aJrOpUTMa
BBIYUCJICHUS MPOU3BOJHOW HA MPUMEPE BBIYUCIICHUS
MTHOBEHHOM CKOPOCTH U yrioBoro koddduimeHTa
KacaTeJIbHOM.

CocraBieHue ypaBHEHHUSI KacaTellbHOM B 0OIIeM
BUJIC.

YcBoenue mnpaBui AudPepeHIIupoBaHUS, TAOTHUIIBI
MIPOU3BOJIHBIX DJIEMEHTAPHBIX (YHKIIMM, MPUMEHEHUE
s guddepeHnpoBanus  QYHKIUNA, COCTaBIICHUS
YPaBHEHUS KACATEIIbHOM.

N3yuenne TeopemM O CBSI3U CBOWCTB (YHKIHH W
POU3BOIHOM, (HOPMYITHPOBKA HX.
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[IpoBenenue C MOMOIIBIO IPOM3BOIHON
uccaenoBanus QyHKINN, 3aJaHHON (OPMYIIOH.

VYcTaHoBNeHHE  CBSI3W  CBOMCTB ~ (QYHKIUH |
MIPOU3BOTHOM IO UX TpaduKaM.

[Iprumenenne npOU3BOAHOM Ul PEIICHUS 3a1ady Ha
HaXO0JIeHUE HanOOJIbIIET0, HAMMEHBIIETO 3HAUYEHUs U
Ha HAXO0KJEHUE IKCTPEMyMa

IlepBooOpa3nasi
U MHTerpaJja

O3HakoOMJICHME C  TIOHSITHEM  MHTErpaja H
nepBooOpa3Hoil. 3yueHue TmipaBUiia  BBIUYMCICHUS
nepBooOpa3Hoit u Teopembl Hetorona—JleiiOHuIa.

Pemenne 3amay Ha CBsS3b IEepBOOOpa3HOM U ee
IPOU3BOJHOM,  BBIUMCIEHHWE MEPBOOOpa3HON s
JAHHOUW (PYHKIUU.

Pemenne 3amad Ha mnNpUMEHEHWE HWHTErpaia s
BBIYUCIICHUS (PU3MUECKUX BEJIMYUH U TJIOMIAIeH

YPABHEHUSA U HEPABEHCTBA

YpaBHenus u| O3HakOMIICHHE C IIPOCTEUIIMMH CBEACHUSMH O
CHCTEMBbI KOpHSIX  anreOpamvyecKux ypaBHEHUH, MOHATHUAMHU
YPaBHEHUI HCCIIEIOBAHNS YPABHEHNUN U CUCTEM YPABHEHHM.

HepaBencrBa wu| N3ydeHue Teopuum paBHOCWIBHOCTH YPABHEHHU U €€
CHUCTEMBI IPUMEHEHUS. [loBTOpEHUE £1112(97 peneHus
HEepPaBEeHCTB C| CTaHIApTHBIX YpaBHEHUH, MPUEMOB MPeoOpa30BaHUS
JABYMS ypaBHEHUH JJI CBEJIEHUS K CTaHIAPTHOMY YPaBHEHHUIO.
nepeMeHHbIMU

XapakTepuCTHKA OCHOBHBIX BH/IOB /1eSITEJIbHOCTH
Conep:xkanue
CTY/1€HTOB

00y4eHus

( Ha ypoBHEe Y4eOHBIX AeiCTBHI )
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Pemenue paloHaIbHbIX, UppaMOHAJIbHBIX,
MOKAa3aTeIbHBIX M TPUTOHOMETPUUYECKUX YPABHEHHUH H
CUCTEM.

Hcnonb3oBanne CBOMCTB U TpaduKoOB (YHKIHI IS
peuieHust ypaBHeHu. [IoBTOpeHrE OCHOBHBIX MPUEMOB
pelieHus: cucteM. Penienne ypaBHeHU ¢ NpUMEHEHUEM
BCEX NPUEMOB (Pa3I0KEHHUsI HA MHOKUTENN, BBEIACHUS
HOBBIX HEU3BECTHBIX, IOJCTAHOBKH, TI'papuuecKoro
METO/a).

Pemenue cucreM ypaBHEHUH C TPUMEHEHUEM
pa3auuHbIX crnoco0oB. O3HakoMmiIeHHE € OOLIMMHU
BOMPOCAMH PEIICHUs HEPaBEHCTB M HCIIOJIb30BAHUE
CBOMCTB u TpadukoB (GYHKIUH TPH  pEHICHUU
HepaBeHCTB. PemieHne  HEpaBEHCTB U CHCTEM
HEPABEHCTB C MMPUMEHEHHUEM PA3IUYHBIX CIIOCOOOB.

[IpumeneHnne  MaTeMaTUYeCKUX  METONOB  JUIS
pEIICHUsT COACpXKATeNbHBIX 3aJad U3 Pa3IAYHBIX
obOnacteli Hayku W TpakTUKu. MHTepmperupoBaHue
PE3yJITATOB C YUETOM peaJIbHbIX OTPaHUYEHUMN

3JEMEHTBI KOM BUHATOPUKH, TEOPUU BEPOSITHOCTEM

N CTATUCTUKHU

OcHoBHBIE
MOHATHA
KOMOMHATOPUKHU

N3yuenne npaBuiia KOMOMHATOPUKUA U TPUMEHEHHE
U pelIeHUU KOMOMHATOPHBIX 3a/1ay.

Pemienne koMOMHATOPHBIX 3a7a4 METOJIOM Tepedopa
1 TI0 TIPABHITy YMHOKCHHUSI.

O3HakoMJIEHHE C TIOHATUSIMA  KOMOMHATOPHUKH:
pa3MelIeHUsIMH, COYETaHUSMH, TEPEeCTAHOBKAMU U
dbopmynamu 11 uX BeUKMCIeHUS. OObsICHEHUE U
npuMeHeHue (GopMyn sl BBIYUCICHHUS Pa3MEICHUM,
NEPECTAHOBOK M COYETAHUM MPU PEIICHUH 3a/1a4.

Oznakomsienne ¢ OuHOMoM  HploToHa u
TpeyrojibHuKkOM Ilackansa. PemeHne mnpakTHUECKUX
3aJad ¢ HCIOJIb30BAaHUEM TOHSATUH U TIPaBUII
KOMOWHATOPUKHU

JJ1IeMeHThI
TeOPUH
BEPOSITHOCTEM

N3yuenue KJIACCUYECKOTO ONpEACTICHUS
BEPOSITHOCTH, CBOWCTB BEPOATHOCTH, TEOPEMBI O CYMME
BEPOSITHOCTEH.

Paccmortpenue MIPUMEPOB BBIUHCIICHUS
BEpOsITHOCTEW. PemreHue 3agad  Ha  BBIYMCIICHUE
BEPOSTHOCTEH COOBITHI
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IIpeacraBiienue O3HakoMJIEHHME C  NPEACTABICHHEM  YHCIIOBBIX
JAHHBIX (TA0JUIbIL, | JAHHBIX U UX XapaKTEPUCTUKAMMU.
ANArpaMMbl, Pemenne mnpakTHueckux 3amad  Ha  00paboOTKy
rpaguku) YHUCJIOBBIX JIaHHBIX, BBIYMCICHHE UX XAPAKTEPUCTUK

I'EOMETPUA

IIpsimble u| DopmynupoBka UM NPUBEIEHUE JI0KA3ATEIbCTB
IJIOCKOCTH B | IPU3HAKOB B3aUMHOIO PACIOJOKEHUSA TMPSAMBIX H
NPOCTPAHCTBE IJI0cKoCcTel. Pacno3HaBaHue Ha 4depTexax M MOJIEISAX

pPa3IMYHBIX  CIy4YaeB  B3aWMHOIO  PACIIOJIOKECHUS
NpPSMBIX M IUIOCKOCTEH, apryMEHTHUPOBAHUE CBOUX
CYXKJICHUM.

@OpMyIMPOBAaHNE  OINPENCICHUM, IPU3HAKOB H
CBOMCTB  MApPAJUIEJIBHBIX M IEPHEHAUKYJSAPHBIX
IIJIOCKOCTEH, JBYI'PAHHBIX U JTUHEHHBIX YIJIOB.

BrinosiHeHWEe MOCTPOEHUs YIVIOB MEXAY INPSAMBIMU,
OpSAMOM M IUIOCKOCTBIO, MEXKIY IUIOCKOCTAMH IIO
ONMCAHHUIO ¥ PACTIO3HABAHUE UX HA MOJEIISIX.

[IprMeHeHne NPU3HAKOB U CBOWCTB PACIOJIOKEHUS
MPSMBIX U IJIOCKOCTEH MPU PELIEHUU 3a/1a4.

N300pakeHre Ha PUCYHKAX M KOHCTPYMPOBAHHE HA
MOJENAX NEPIEHAUKYIISIPOB U HAKJIOHHBIX K TUIOCKOCTH,
MPSIMBIX, IAPAJUIENIBHBIX IUIOCKOCTEW, YIJIOB MEXKIY
OpsIMOM U IJIOCKOCTBIO U 0OOCHOBAHUE MTOCTPOCHUSL.

Pemienne 3amad Ha BBIYHCIEHHE T€OMETPUYECKUX
Beau4uH. ONMCBIBAHWE PACCTOSIHUSA OT TOYKU JO
IUIOCKOCTH, OT IPSAMOW JO IUIOCKOCTH, MEXIY
IJIOCKOCTSAIMM, MEXKIY CKPELIMBAIOLIUMUCS IPSMBIMU,
MEK/1y POU3BOJIbHBIMU (PUTypaMu B IPOCTPAHCTRBE.

@opMyIMpOBaHUE U JTOKA3bIBAHME  OCHOBHBIX
TEOpEM O paccTOsIHUAX ( TEopeM CYLIECTBOBAHMS,
CBOMCTBA ).

N300paxkeHne Ha 4yepTekax U MOAENSAX PACCTOSHUS
U 000CHOBaHHME CBOMX CcyxaeHui. OmpezneneHue u
BBIYHUCIICHUE pPacCTOAHUMN B IIPOCTPAHCTBE.
[Ipumenenue QopMyn U TeopeM IJIAHUMETPUU IS
peleHns 3anad.

O3HakOMJIECHWE C  TOHSTHEM  IAPAIIIENBHOTO
MPOEKTUPOBAHUA U €r0 CBOMCTBaMU. Popmynuposanue
meopembl 0 NIOWAOU OPMOSOHANILHOU NPOeKYUU
MHO20)20IbHUKA.,

[Ipumenenue Teopuu 11 0OOCHOBAHUS MOCTPOCHUM
U BBIYUCIEHUI. APryMEHTHPOBAaHUE CBOMX CYKJIECHUN
0 B3aMMHOM PAcIOJIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP

24




MHororpaHHuKHU

OnucaHve M XapakTepUCTHKA pPa3IUYHbIX BHJIOB
MHOTOTPAHHUKOB, MEPEUYHUCIEHHE HX 3JIEMEHTOB H
CBONCTB.

N300paxxeHre MHOTOIPaHHUKOB U BBIIIOJIHEHHE
IOCTPOEHUST  HAa  M300paKEHUSAX U MOJEIAX
MHOTOI'PaHHHKOB.

Beluncnenue JHMHEWHBIX JJIEMEHTOB MW YIJIOB B
IPOCTPAHCTBEHHBIX KOH(Urypauusix,
apryMEHTUPOBAHUE CBOUX CY>KJICHHM.

XapakTepucTuka U H300paKeHHEe  CEuYeHUs,
paseepmku MHO202PAHHUKOS, BBIYMCIICHHE ILIOIANEH
ITOBEPXHOCTEN.

[locTpoenne mpocTeux cedeHuid KyOa, MPU3MBI,
nupamuiel. [Ipumenenne ¢akToB W CBEACHUU U3
IJIAaHUMETPUH.

O3HakoMmJIECHME €  BHJAMHM  CHUMMETpUHA B
MIPOCTPAHCTBE, (HOPMYIUPOBAHUE ONPEACICHUN H
CBOMCTB. XapaKTEPUCTUKA CHMMETPUU TEJ BPALLCHUS
Y MHOTOTPAaHHUKOB.

[IpuMeHeHrne CBOMCTB CUMMETPUM IIPU PELICHUH
3a/1ay.

Hcnonp30BaHne MPUOOPETEHHBIX 3HAHUUA IS
UCCJIEI0BAHNS U MOJEIIMPOBAHNS HECIIOKHBIX 3aad.

N300paxkeHe  OCHOBHBIX  MHOTOIPDAaHHUKOB U
BBINIOJIHEHWE PUCYHKOB 10 YCJIOBHSIM 3a]1a4

Tena
MOBEPXHOCTH
BpallleHUus

O3HakoMmJIeHWE C  BUJAAMU  Tel  BpalleHUs,
dbopMyIMpOBAHHUE X ONPEIACICHUN U CBOMCTB.

@opMyMpOBaHHE TEOPEM O CEUYEHUH IIapa
TJIOCKOCTBIO M TNIOCKOCTH, KacaTeIbHOM K cdepe.

XapakTepucTuka U U300pakeHue Te BpalleHus, ux
pPa3BEPTKHU, CEUCHUS.

Pemenne 3amay Ha  TOCTPOEHHUE  CEUYECHUM,
BBIYUCIICHUE [IJIMH, PACCTOSIHUM, YTJIOB, IUIOIIAICH.
[IpoBenenne  noKa3aTeAbHBIX  PAcCyXJACHUU  Mpu
pellIeHnu 3a1a4.

[IpumeHeHne CBOMCTB CUMMETPUU MPU PELICHUU
3a/1ay Ha TeJia BpaleHusi, KOMOMHAITUIO TEl.

N300paxkeHre  OCHOBHBIX  KPYIJIBIX  Tel |
BBITIOJTHEHUE PUCYHKA 10 YCIOBUIO 33J]a41
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HN3mepenus B
reoMeTpuu

O3HakoMJIEHHE C TMOHATHSAMH IUIOIIAAM U 0O0BeEMa,
aKCHOMaMM U CBOMCTBAMHM.

Pemenue 3amauy Ha BRIYMCICHUE TUIOMIAACH IIJIOCKUX
Guryp ¢ mpuMeHEHHEM COOTBETCTBYIOUIUX (HOpMYN U
dakToB W3 TUIaHUMETpUHU. M3ydenue Teopem o
BBIYUCIICHUH OOBEMOB  IMPOCTPAHCTBEHHBIX  Tell,
pelieHne 3ajiad Ha MpUMEHEHUEe (OopMyJ BBIUUCICHUS
oobemoB. M3yuenme QopMyn I BBIYMCICHUS
IJIONIAZC TOBEPXHOCTEH MHOTOIPAHHUKOB M TEI
BpAILICHUA.

O3HakOMJICHHE C METOJOM BBIYMCIICHHUS ILIOIIAIN
MOBEPXHOCTU cdepbl. Pemenre 3a1a4 Ha BHIYUCIICHHE
TIOMIAJIC MOBEPXHOCTU MPOCTPAHCTBEHHBIX TEI

Koopaunarsl
BEKTOPbI

41

O3HakomileHME € TIOHATHEM BekTopa. M3ydeHune
JIEKapTOBOM CHUCTEMBbI KOOPIMHAT B IIPOCTPAHCTBE,
IIOCTPOCHUE IO 3aJaHHBIM KOOpAUHATAM TOYEK W
IJIOCKOCTEN, HAX0XKACHUE KOOPAUHAT TOYEK.

Haxoxxnenue ypaBHEHUH OKpPYKHOCTH, c(epsl,
IJIOCKOCTH. BrIunciieHne paccTOSHUN MEXIY TOUYKAMMU.

N3ydyeHne CBOMCTB BEKTOPHBIX BEJIMYWH, ITPABHII
PA3JIOKEHHSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
MPAaBWJI  HAXOXKICHHsS  KOOpPAMHAT  BEKTOpa B
MPOCTPAHCTBE, TMpaBUJI JACHUCTBUHA C BEKTOPAMH,
3aJaHHBIMU KOOPAVHATAMU.

IIpumenenue TteopuM NpU  PEUICHUM 3a4a4  Ha
JNEUCTBUSL € BEKTOpamMu. I3yueHue CKaJsapHOro
IIPOU3BENCHUS BEKTOPOB, BEKTOPHOIO YpPaBHEHHs
npssMon U 1ockoctu. I[lpumeHenue Tteopun mpu
pelleHnd  3a7a4  Ha  JACUCTBUS C  BEKTOpaMH,
KOOPAMHATHBIA METOJ, IPUMEHEHHE BEKTOPOB IS
BBIYMCJIEHUS  BEJIIMYMH  YIJIOB WM PACCTOSHUM.
O3HakoMJIECHME  C  JIOKa3aTelbCTBAMH  TEOPEM
CTEPEOMETPUN O B3aAMMHOM PACIIOJIOKEHUU MPAMBIX U
IIJIOCKOCTEN € UCIIOJIb30BAaHUEM BEKTOPOB
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YYEBHO-METOAMYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECITIEYEHUME ITPOI'PAMMBI YYEBHOUM JUCHUIIJINMHBI

OcBoenue nporpammsl yueOHOM aucHUIUIMHB «Maremaruka: anredpa u
HayaJla MaTeMaTU4YeCKOro aHajau3a; IeOMETpPHUs» MPENIoaraeT Haludue B
npo(ecCHOHANBHOM  00pa3oBaTeIbHOM  OpraHU3alud,  pealu3yrolen
o0pa3oBaTeNbHyI0 MpPOrpaMMy CpEeAHEro o0IIero oOpazoBaHUS B Ipeneax
ocBoenust OITOIT CIIO na 6a3e ocHOBHOTO 001Iero 0Opa3oBaHus, Y4eOHOTO
KaOuHEeTa, B KOTOPOM HMEETCS BO3MOXKHOCTH OOECHEeUUTh OO0YyYarOIIUMCS
cBOOO/HBIN JocTyn B VHTEpHET BO BpeMsi Y4eOHOIoO 3aHSATHUS M IEPUOJ
BHEYUEOHOMU AESITEIbHOCTH.

[lomemenne  kaOuHeTa  JOJDKHO — YAOBJETBOPATH  TPEOOBAaHUSAM
CanurtapHo-3nuIeMuoornueckux npasuil 1 HopmaTuBoB (CanlluH 2.4.2 Ne
178-02) u OBITP OCHAIICHO THUIOBBIM O0OpPYIOBaHHEM, YyKa3aHHBIM B
HACTOALIMX TpeOOBaHUAX, B TOM YHCJIE CIELUAIM3UPOBAHHON ydeOHOU
MeOenbl0 M CpeACTBaMU OOYyYEeHMs, JOCTATOYHBIMHU JUJISl BBINOJHEHUS
TpeOOBAHMI K YPOBHIO MOATOTOBKHA 00YYaIOLIUXCS.

B kabunHere m0mKHO OBITH MYJIbTHUMEAUNHOE 000pYyIOBaHUE,
IOCPEACTBOM KOTOPOIO YYacTHMKM OOpa30BaTENbHOIO Ipoliecca MOTYT
IpPOCMAaTpUBaTh BHU3YaJbHYI0 MHQOpPMAIMI0 IO MAaTeMaTUKe, CO37aBaTh
NpEe3eHTal1, BUEOMATEPUAIIbI, NUHBIE JOKYMEHTHI.

B coctaB yu4eOHO-METOIMYECKOIO UM MaTepHAIbHO-TEXHHUYECKOTO
oOecrieyeHus: IporpaMmbl yueOHOM aucHUIUIMHBI «MareMatuka: ainredpa u
Hayajla MaTeMaTUYECKOr0 aHaJIN3a; TEOMETPUS» BXOMSIT:

« MHOTO()YHKITHOHATBHBIN KOMILIEKC TIPEo1aBaTelIs;

« HarJISIIHBIE MOCOOMsS (KOMILJIEKThI yUeOHBIX TaOJuIl, IUIaKaTOB,
MOPTPETOB BBIJIAFOIITUXCS YICHBIX-MAaTEMaTHKOB H JIP.);

« ”HPOPMAITMOHHO-KOMMYHHUKATUBHBIE CPEJICTBA;

« DKPaHHO-3BYKOBBIC TIOCOONS,

« KOMIUICKT TEXHHUYECKOH TOKYMEHTAI[MH, B TOM YHCJIE TacropTa
Ha cpejacTBa 0Oy4YeHHs, HHCTPYKIIMU 10 WX HMCIOJIb30BAHHIO M TEXHHUKE
0e30I1acHOCTH;

- OUOIMOTEYHBIN POHI.

B OubGmuoreunsiii ¢GoHA BXOAIT Y4YEOHUKH, Y4€OHO-METOIMYECKHE
koMmmuiekTel (YMK), obGecneunBaronme OCBOCHHUE YUYEOHON AUCIUTIIIUHBI
«Maremaruka:anreOpa W Hadajga MaTeMaTHYECKOTO aHaIW3a; TEOMETPHS,
PEKOMEHJIOBAaHHBIE  WJIM  JIOMYIIEHHbIE  JUIsI  MCIOJb30BaHUS B
Npo(ecCHOHANIBHBIX ~ 00pa30BaTENIbHbIX  OpraHu3alusaX,  Pean3yIoIIHNX
o0pa3zoBaTeIbHYI0 MpOorpaMMy cpeaHero oOiiero oOpa3oBaHUsI B Mpejeiax
ocBoenust OIIOIT CTIO na 6a3e ocHOBHOTO 001IIero 00pa3oBaHws.

buGmmoreunsiii  GpoHA MOXKET OBITH JOMOJHEH JHIIUKIONCIUSIMHU,
CIIPaBOYHUKAMH, HAYYHOM, HAYyYHO-TIONYJISIPHOM M APYrOM JUTEpPaTypoOu IIO
MaTeMaTHKe.
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JIUTEPATYPA

it cTyneHToB

1. bammakoB M.M. Maremaruka: ydeOHUK JUIsl CTYJI. YUPEKICHUM Cpe/l.
npod. obpazoBanus. — M., 2014.

2. bammvakoB M.M. Marematuka. 3agayHuk: yde0. mocoOue s CTY.
yUpexKJICHHUH cpe. mpod. odpazoBanus. — M., 2014

Jlns mpenomaBarenein
1. ®enepanbhblii 3akoH 0T 29.12.2012 Ne 273-03 «O06 o6pa3oBaHuu B
Poccniickon @enepanum».
2. [Tpuka3z MunuctepctBa o6pazoBanus u Hayku P® ot 17.05.2012 Ne 413
«O0 yTBepxkIeHUU (enepasbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeAHEro (IOJHOr0) O0IIEro 00pa30BaHUS.
3. [Ipuka3z MunuctepctBa obpazoBanuss u Hayku P®D ot 29.12.2014 Neo
1645 «O BHecenuun usMmeHeHuii B Ilpuka3 MuHuctepcTtBa 0Opa3oBaHUs U
Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 «*“O06 yTBepkaCHUU
(denepanbHOro TOCYIapCTBEHHOIO 00pa3oBaTENIbHOTO CTAaHJAApTa CPEIHEro
(mostHOT0) 00IIIETO 0OPa30BAHUS .
4, [lucemo  [lemapTameHTa TOCYAapCTBEHHOW TMOJUTHKA B  cdepe
noAroToBku padounx kaapoB u JIIO MunuctepctBa 00pa3oBaHUs U HAyKd
P® or 17.03.2015 Ne 06-259 «PexomeHpanuu Mo OpraHU3alUU IMOJTYyYECHUS
cpeaHero ooOiero oOpa3oBaHUs B TMpeaeiaax OCBOCHHUST 00pa30BaTENIbHBIX
IpOrpamMM CpeaHEero mnpodeccuoHaIbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOTO
oOmero o0pa3oBaHMs C y4eTOM TpeOOBAHMM (PenepaabHbIX rOCYAapCTBEHHBIX
00pa30BaTENbHBIX CTAHAAPTOB M MOJTydaeMOn Mpodeccun Wiin CenuaaIbHOCTH
cpeaHero npohecCUOHATIBHOTO 00pa30BaHUs».
5. bawmaxoe M.M. Marematuka: KH. Uil NOpPENoAaBaTeis: METOI.
mocooue. — M., 2018, BLawmaxos M.HU., [vicanoslll.l. Metomudeckoe
rmocobue g noarotosku k EID. — M., 2014.

HNuTepHer-pecypcesl

www.fcior.edu.ru (MudopmaiimonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC
MaTepHuabl).

www.school-collection.edu.ru  (Emunast ~ kojutekumu — 1QpOBBIX
00pa3oBaTeIbHBIX PECYPCOB).
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