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INOACHMTEJIBHASA 3AIITMCKA

IMporpamma  olOmeoOpa3zoBaTebHOM  ydeOHOW  auciuIuimHa  «Maremaruka»
peaHa3HadyeHa JJIsi U3YYEHHUsI MaTEeMAaTHKH B NpOo(eccHoHaIbHBIX 00pa30BaTEIIbHBIX
opranmzanusix CIIO, peamusyrommx o0pa30BaTeIbHYIO IIPOrpamMMy CpeIHEro oOIiero
o0pa3zoBaHMsI B IIpejliejlaX OCBOCHHSI OCHOBHOW Npo¢eCCHOHAIBHONW 00pa30oBaTeIbHON
nporpammbl  CITO (OITOIT CITIO) Ha 06a3e OCHOBHOTO OOIIEro o00Opa3oBaHUSA IIPU
MOJATOTOBKE CHEIUAJIMCTOB CPEHETO 3BCHA.

IIporpamMma paspaborana Ha ocHoBe TpeboBanuii DOI'OC cpeaHero oOmIero
o0pa3oBaHUsI, IPEABSIBISIEMBIX K CTPYKTYpPE, COACP>KAaHUIO U pe3yJibTaTaM OCBOCHUS
y4eOHOW JIUCHUIUIUHBI «MartemaTukay», ¢ ydetoMm [IpumepHOil OCHOBHOW 00pa3oBaTelbHON
IporpaMMbl  CpelHero oO0Iero oOpa3oBaHus, OJOOpPEHHOW pelieHneM (eaeparbHOro ydeOHo-
METOAMYECKOT0 00BeAMHEHHS 110 001eMy obpa3oBanuio (poTokoa oT 28 utonsa 2016r. Ne 2/16-3) u
B COOTBETCTBMU ¢ PeKoMeHAalnsiMH 1O OpraHu3alliM MOJIyYEeHHUSI CPEIHEro OO0Iero
obpa3zoBaHHMsI B IpeAejlaXx OCBOCHHSI  0O0pa30BaTEIBHBIX  IPOTPaMM  CPEIHETr0
npodeCCUOHAIBHOTO 00pa30BaHUsI HAa 0a3e OCHOBHOIO O0MmIeT0o oO0pa30oBaHUSI C y4YESTOM
TpeboBaHUM ¢eaepa’dbHbIX TOCYJIapCTBEHHBIX o00pa3oBaTeIbHBIX CTaHAAPTOB U
nojiydaeMoil mnpodeccud UM CIHENHUAJIbHOCTU CcpeaHero mnpodecCHuoHalIbHOTO
obpazoBanust (nucbMo JlemapramMeHTa TOCYyAapCTBEHHOW MOJUTHKH B  cdepe
MOATOTOBKH pabdounx kaapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

Coneprkanue nporpammbl «MaTemMaTHKay HaNpaBJIEHO Ha JIOCTUKEHUE
CIIEAYIOMINX LeJIe:

e ofecneueHue cHOPMHUPOBAHHOCTHU MPEJICTABICHUN O COLIUAJIBHBIX, KYJIbTYPHBIX
U UCTOPHUUYECKUX (PaKTOpax CTAHOBJICHUSI MaTeMaTHUKU,

e oOecrieueHre chOpMHUPOBAHHOCTH JIOTHYECKOI0, AJITOPUTMHUYECKOTO U
MaTEeMaTHU4YECKOIr0 MBIIIJICHUS ;

e obOecrieueHHe cOOPMHUPOBAHHOCTU YMEHUIN NPHUMEHSITH MOJYyUYE€HHbIE 3HAHUS TPU
peleHny pa3JIn4dHbIX 3a/]1a4,

e oOecriedeHne CPOPMHUPOBAHHOCTH MPEIACTABICHUN O MaTeMaTUKe KaK 4YacTH
00111eUesIOBeYEeCKOM  KYJIbTYpbl, YHHBEPCAJIbHOM SI3bIKE HAyKH, II03BOJISIIONIEM
ONMCHIBATh U U3Yy4YaTh peajlbHbIC IPOLECCHI U SIBJICHUS .

B mporpamMmmy BKIIIOYEHO COJICp’KaHHE, HampaBJICHHOe Ha (GOpMHUpPOBAHUE Y
CTYJEHTOB KOMIETECHIINM, HEOOX0MuMBbIX it kKadecTBeHHOTro ocBoeHust OITOIT CITO na
0aze OCHOBHOTrO OOIIEro oOpa30BaHHUsSI C MOJIYYEHHEM CPEIHEro oOIero oOpa3oBaHUSI;
MporpaMMbl MOATOTOBKHU CITEITUAIUCTOB cpeanero 3seHa (ITTICC3).

I[Iporpamma y4deOHoOM JIACIUTIIIUHBI «MatemaTtuka, peanu3yoias
o0pa3oBaTesIbHYI0 IIpOrpaMMy CpedaHero oOlImiero oopa3zoBaHHUsI B MpejesiaxX OCBOCHUSI
OIIOIT CITO nHa 6a3e 0OCHOBHOTO 00IIIero o0pa3oBaHUsl, YTOUHSIET CoJAeprKaHUE YyUeOHOTro
MaTepuana, MOCIeNOBATeIBHOCTh €ro HW3y4YeHUsl, paclpe/ie]ieHue Yy4eOHBIX 4YacoB,
TeMaTukKy pedepaTtoB, BHJIBI CaMOCTOSITCIIBHBIX paldoT, YyYUTHIBass CHEIUPUKY
IpOTrpaMM IMOJITOTOBKH CHEITHAIIUCTOB CPETHETO 3BEHA, OCBAMBAEMOU CHEITHATTBHOCTH.



OBIIIASN XAPAKTEPUCTHUKA YUEBHOU JANCIHUIIJINHBI
MATEMATHUKA)

MaremaTuKka siBJIsieTcsT (pyHAaMEHTaIbHOU 00Ie0o0pa3oBaTeIbHONW AUCITUTUIMHOMN
CO CJIO>KUBIINMCSI YCTOMYHUBBIM COACP>KAaHUEM M OOIIUMHU TPEOOBAHUSIMH K IOJATOTOBKE
00y4JaroIuXcs.

B npodeccuoHaIbHBIX o0pa3oBaTeIIbHBIX Oprafnmu3anusix, pearu3yomx
o0pa3oBaTeNbHYI0 MPOrpaMMy CpPEIHETo Oo0Imero oOpa3oBaHHUsI B IIpeJiejiaX OCBOCHUS
OIIOIT CITIO Ha 6a3e ocHOBHOro oOImIero oOpa3oBaHUsI, U3YUYECHHE MaTEeMaTHKUW HMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT NPOP sl IpodeccuoHanbHOro o0pa3oBaHUsl.

IIpu ocBoeHun crenuaabHocTed CIIO conmanbHO-3KOHOMHYECKOTO TIPOQUIIsI
npodeccuoHalIbHOTO0 00pa30BaHHsI MaTeMaTHKa u3ydaeTcsi Oosiee yriayOJeHHO, Kak
npodusbHass ydyeOHasi AUCUUIUIMHA, Y4YWUThIBaollasi crnenupuKy OCBaWBaAEMbIX
CIIELIUAJIBHOCTEM.

OTO BBIpa)kaeTcsl B COJEP KAaHUHU OOYUYEHHsI, KOJHMYECTBE HYaCOB, BBIJACIISIEMBIX
Ha W3YYE€HHUE OTACIBHBIX TEM IMPOrpaMMbl, TIIyOMHE HWX OCBOCHHUSI CTYJACHTaMH,
o0beMe UM XapakTepe IIPpaKTHYECKHX  3aHSATHH, BHUAAX  BHEAyJIHUTOPHOU
CaMOCTOSITEJIbHOU pabOTHI CTYACHTOB.

O6mue wmenuM UW3y4YeHUsI MaTeMaTHKH TPAAUIIMOHHO PEaIu3yloTCsI B YeThIPEX
HaMpaBICHUSIX

1) obriee mpeacTaBiIeHHE 00 UISSIX U METOJaX MaTeMATHKH;

2) UHTEJUICKTYaJIbHOE Pa3BUTHE;

3) oBi1ajieHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMEHUSIMU;

4) BOCIIUTATEIILHOE BO3/ICHCTBHE.

I[Mpodunmzanust 1eneii MaTeMaTHYECKOTO O00pa3oBaHHUS OTpa’kaeTcsi Ha BBIOOpe
NPpUOPUTETOB B OpraHU3allMUu Y4YeOHOW JesiTeNbHOCTH oOyuaromuxcst. Jas
COIIMAIBHO-DKOHOMHYECKOTO Tipoduiis npodecCHoHaIbHOTO 00pa30oBaHUsI BBIOOP
eyeil cMenlaeTcss B mparMaTH4ecKOM HaIIpPaBJIEHHUH, IIPETyCMaTPUBAIOIIEM YCHUIICHHE
u pacmmupeHue OPUKIIATHOTO xXapakTepa U3y4YCHUSI MaTeMaTUKH,
NPEUMYIIECTBEHHOW OpHEHTAlMM Ha aJITOPUTMHUYECKHN CTUJIb TO3HABATEIBHOM
JIeSITEJIbHOCTH.

N3ydyenne wMaremMaTHKHM KakK IpodUIbHOM  0011eoOpa3oBaTelbHOM  y4eOHOM
JUCIIATUINHBI, YYUTHIBAIOMIEN cHeIU(PUKY OCBAaMBAaeMbIX CTYJIEHTAMH CHEIIMAIbHOCTEH
CIIO, obGecrieunBaeTcs:

e  BBIOOPOM pa3JIMYHBIX MOJIXOJ0B K BBEJICHUIO OCHOBHBIX MOHSITUM,

e (dopMUpPOBAHUEM CHCTEMBI YYE€OHBIX 3adaHui, obecrieunBaroIux 3GEOEKTUBHOE
OCYIIECTBJIEHUE BBIOPAHHBIX IIEJI€BBIX YCTAaHOBOK;

e oforamieHHUEM CHEKTpa CTUJIEH Yy4eOHOM AesITeJIbHOCTH 3a CUET COTJIaCOBAaHUS C
BEAYIIIUMH JCSITEIPHOCTHBIMH XapaKTEPUCTHKAMH BBIOPAHHOW CMEIIUATbHOCTH.

I[MpodpunbHast cocTaBiusiIolasi oOTpakaeTcsi B TpeboBaHUSIX K  IMOATOTOBKE
00y4JaroIuxcsi B 4acTH.

e 00me# cucTeMbl 3HAHWH. coAeplKaTelIbHbIE MOpUMEPbl  UCIIOJIb30BaAHUS
MaTeMaTHYEeCKHUX HJICH U METOJIOB B MPO(GECCHOHATIBHOU AeSITEIILHOCTH;

® YyMEHUH. pa3nuuue B YpOBHE TpeOOBaAaHUM K CIOKHOCTA TPHUMEHSIEMBIX
aJITOPUTMOB;

¢ TMPAKTHYECKOTO  MCIOJIB30BAaHUSI NPHUOOPETEHHBIX 3HAHUW W YMEHHIA:
WHIUBUAYAJIBHOTO YYEOHOTO ONbITAa B TOCTPOCHHUUW MaTEeMaTHYECKUX MOJIeJICH,
BBIMIOJTHEHU U HMCCJIEIOBATEIBCKUX NPOECKTOB.

Takum ob6pazoM, peaju3alusl COAEprKaHUsI ydyeOHOW NUCHUNIHUHBI OPUEHTUPYET
Ha TOPUOPUTETHYIO POJIb TPOIECCYATTbHBIX XapaKTEPUCTUK ydeOHOUW paboThl,
3aBUCSIIUX OT Tpoduiast NOpodecCHOHAIBbHOTO o00pa30BaHUsI, NOJYYEHHUS ONbITa



WCMOJIb30BAaHUSI MaTEMaTHKH B COJEPIKATEIIBHBIX M NPO(PEeCcCHOHAIBLHO 3HAYHMMBIX
CATyallMsIX 1O CpPaBHEHHIO ¢  (OPMaJIbHO-yYPOBHEBBIMH  PE3yJIbTaTUBHBIMU
XapaKTEepUCTUKAMH OOy4eHUS.

Conep>xanue y4deOHOM IUCHMIUIMHBI pa3paboTaHO B COOTBETCTBHM C OCHOBHBIMH
COACPIKATCIIbHBIMHU JIMHUAMU OGy‘-ICHI/Iﬂ MaTeMaTUKCE:

e anrebpanueckasl JIMHMsI, BKJIIOYAIOIAsi CUCTEMATH3allMI0 CBEICHUII O 4mciax,
W3y4YeHHE HOBBIX M 0000IlICHHE paHee M3YYCHHBIX olepanuii (Bo3BeICHHE B CTCIICHb,
W3BJICUCHUE KOpHS, JorapudmMupoBaHHE, CHHYC, KOCHHYC, TAHI€HC, KOTAHTC€HC U
oOpaTHbIE K HHM); HW3yYCHHE HOBBIX BHJOB YHCJIOBBIX BBIpaAXKCHUH U (opmy;
COBEPIICHCTBOBAaHWE IIPAKTHYECKUX HAaBBIKOB W  BBIYUCIIMTEIIBHOW  KYJIBTYPHI,
pacIIMpeHue U COBEPILISHCTBOBAHME ajredpandeckoro ammapara, c(popMHUpPOBaHHOTO B
OCHOBHOM IIKOJIC, W €ro INpHMMCHCHHUC K PCHICHHUIO MATCMATHUYCCKHUX MW IMNPUKIIAAHbIX
3ajad4;

® TEOPETHKO-(QYHKIIMOHANbHAsI  JIUHUS, BKJIOYAIONIAsi CHUCTEMaTH3alMI0 U
pacmpeHre cBeleHUi O (QYHKIOUSIX, COBEPIICHCTBOBAHME TIpaUUYECKUX YMEHHH;
3HAKOMCTBO C OCHOBHBIMH HMACAMHM W MCTOAJAMHM MAaTEMaTHYCCKOI'O aHaJIM3a B 06T>CMC,
MO3BOJISIIOIIIEM  HMCCJIEI0BAaTh »dJIEMEHTapHble (QYHKOWM ¢ pemarb OPOCTEHIIINE
reoMeTpudecKue, GU3NUEeCKHe U Apyrue NpuKIaaHbIe 3aa4H;

e JMHUSI YpaBHCHUH W HEPABEHCTB, OCHOBAHHAsl Ha IIOCTPOCHUM W HWCCIICIOBAHUU
MaTeMaTUYEeCKUX MOZEICH, IIepeceKaroIasicsi ¢  aiareOpamdecKoil ¢ TEOPETHKO-
(bYHKIIMOHATBHOM JIMHUSIMH M BKJTIOYAIONIAs Pa3BUTHE M COBEPIICHCTBOBAHUE TEXHHUKU
anredpanyecKux MOpeoOpa3oBaHUIl JUIsI pELICHUsI YpaBHEHWUM, HEPABEHCTB U CHUCTEM;
(opMupoBaHHE CHOCOOHOCTH CTPOUTH M HWCCIEAOBATH MPOCTEUINIME MaTeMaTHYeCKHE
MOJICJIM TIpU PEIICHUHW MPUKJIAJHBIX 3ajad, 3aJad M3 CMEXHBIX W CHEIHUAIIBHBIX
JAUCIIUIIIINH,

e reoMeTpuyYecKasi JIMHHUSI, BKJIIOYAMOIAasi  HarJISAHBIE  IIPEACTaBJICHUSI O
MIPOCTPAHCTBEHHBIX (UTypaX W H3yYCHHE HX CBOMCTB, (opMHpOBaHWE U pa3BUTHE
IIPOCTPAHCTBEHHOTO BOOOpPa’KEHMSI, Pa3BHTHE CIOCOOOB T€OMETPUUYECKHUX H3MEPEHUH,
KOOPAUHATHOI'O 1 BEKTOPHOI'O METOJOB AJIsA PCIICHUS MATCMATHUUYCCKHUX U IMPHUKIIAJIHBIX
3amad4;

e cTOXacTHYecKasl JIMHHSI, OCHOBAaHHAsl Ha pPa3BUTHH KOMOWHATOPHBIX YMEHHUH,
MPEACTABICHHUN O BEPOSITHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSIX OKPY KaIoIIero
MHUpa.

Pazgernbl (TeMbl), BKIIFOYCHHBIC B COJCp KaHUE YYeOHON IHCIUIUIIHUHBI, SIBIISTFOTCSI
o01IMMH 17151 Becex mpoduiieil npodeccruoHalIbHOro o0pa3oBaHUsI U MPHU Bcex o0beMax
y4e0HOTO BPpEMEHU.

B TematnueckoMm I1aHe mporpamMmbl y4yeOHBIM MaTepuall MpeacTaBiieH B (popme
4yepeayromierocs pa3BepTHIBAaHUS OCHOBHBIX coZeprKaTeJIbHbIX JIUHUH
(amrebpanueckoit, TEOPETUKO-PYHKITHOHATBHOM, YpaBHEHU U " HEPaBEHCTB,
FeOMETPUYECKOM, CTOXACTHYECKOW), YTO TIO3BOJISIET THOKO WCIIOJb30BaTh HX
pacnoJyio>KeHue U B3aUMOCBSI3b, COCTaBJISITh pabouuii KaJleHAapHbBIN IJIaH, HO-pa3HOMY
qepeayst yueOHbIe Tembl (TJIaBbl y4eOHHKA), YUUTHIBAsI MPOPHUIIL MPO(ECCHOHATIBHOTO
obpa3zoBanusi, cnenuduky ocBauBaemMoil cnenuanbHocTu CIIO, rayOMHYy H3y4deHUs
MaTtepuasa, ypoBeHb NOATOTOBKH CTYJAEHTOB MO IIPEAMETY.

N3yuenue  oOiieoOpaszoBaTesibHOM  y4uyeOHOM  AucHUIUIMHBI  «MaTtemaTuka»
3aBeplIaeTCcsl MOJABEJACHUEM HTOroB B (GoOpMe 53K3aMeHa B paMKaxX IIPOMEKYTOUYHOU
aTrTecTalluM CTYAEHTOB B mpolecce ocBoeHuss ocHoBHOU OIIOII CIIO ¢ momydyenuem
cpenuero obiero oopazosanust (ITIICC3).

B paznene mporpammbel «CoaeprkaHue y4eOHOM MUCIIUTUIMHBDY KYPCHUBOM BBIJICJICH
MaTtepuall, KOTOPbIM MpU HU3YYEHHUH MaTeMaTHKH Kak 0a30BOH, TaK U MNPOPHUIBLHOMU
y4eOHOM NTUCHUIIUHBI, KOHTPOJIIO HE MOJJIEKHUT.



MECTO YUEBHOU JUCIIMIIJIMHBI B YUYEFHOM IIJIAHE

VYyebnass  mucuuiuimHa — «MaremaTtuka» — sSIBIsIeTCsT  y4eOHBIM — OpPEIMETOM
00s13aTEeJIBHOM TIpeaMeTHOM obitactu «Matematuka u mHPopmatuka» DPI'OC cpemHero
obmrero oOpa3oBaHUs.

B npodeccruoHalIbHbBIX o0pa3oBaTenbHBIX OopraHu3alusIX, peanu3yromx
o0pa3oBaTeNbHYI0 MPOrpaMMy CPEIHETo Oo0Iero oOpa3oBaHHUsI B IIpejieiiaX OCBOCHUS
OIIOIT CIIO wna 6a3e OCHOBHOro oOmero ob6pa3oBaHUsi, ydeOHAsT IUCLHUIIIMHA
«MaremaTuka» H3y4daeTcsi B 00IIeoO0pa3oBaTeIbHOM IUKJe ydyeOHoro ruiana OITOIT
CIIO nHa 06a3e OCHOBHOro O0IIEero o0pa3oBaHUsI C MOJYYEHHEM CpeaHero oO0Imiero
oopazosanus (ITIICC3).

B yuebnnix rmuranax [IIICC3 yueOHast nucuuiuimHa «MaTeMaTHKa» BXOJIHT B COCTaB
001X 0011e00pa30BaTEIbHBIX YYEOHBIX IHUCHUILUINH, (GOPMHUPYEMBIX W3 00s3aTeIbHBIX
00pa3oBaTEIbHBIX obsacret DdIocC cpeaHero o0I1ero oOpa3zoBaHMUsI, IJIST
crierqnasibHocTet CITO cooTBeTCcTBYIOIIETO MTPOPUIIsi TpodheCcCHOHATHFHOTO 00pa30BaHUSI.



PE3VJIBTATHBI OCBOEHUSI YUEBHOM
AUCLHUNJINHBI

OcBoeHUEe coqiep>KaHUs yUeOHOH TUCIUTUTUHBI «MaTeMaTuka» o0ecriednuBaeT
JIOCTHXKEHUE CTYJICHTAMHU CIICAYIOIIUX Pe3Vi1bmMamos.

JAUYHOCHIHBIX .

e Cc(popMHPOBAHHOCTH NpEJCTABICHUIN O MaTeMaTHKE KAaK YHUBEPCAJIbHOM SI3BIKE
HAyKH, CpEICTBE MOJCIUPOBAHUsSI SIBJICHMH M MPOLIECCOB, HAEAX W MeTolax
MaTeMaTHUKHU,

® [IOHHMMAaHHE€ 3HAYMMOCTHM MaTE€MaTHUKH JJIsI HAYYHO-TEXHHYECKOI'0 Iporpecca,
cpOpMHPOBAHHOCTh OTHOLIEHUSI K MaTeMaTHKE KaK K 4YacTH O0IIe4YesIOBEUECKON
KyJbTYypbl 4Y€pe3 3HAKOMCTBO C MCTOpHUEH pa3BUTUS MaTEMaTUKH, DBOJIIOLMEU
MaTeMaTHYECKUX HUJICH;

® pa3BUTHE JIOTUYECKOTO  MBINUICHHUSI, IPOCTPAHCTBEHHOTO  BOOOpaKCHHSI,
aJITOPUTMHUYECKON KYJbTYpPbl, KPUTHYHOCTH MBIIIJIEHUsI Ha YypPOBHE, HEOOXOJIUMOM
Juist Oynyuiet npogecCuOHAJIBHOM JesITeIbHOCTH, JUISI MPOJOJIPKEHUsI 00pa30BaHUS U
camMo00pa3oBaHUs;

e OBJIAJICHME MaTeMAaTUYECKHMMHU 3HAHUSIMU W YMEHHUSIMH, HEOOXOJIHWMBIMHU B
IIOBCEJHEBHOM >KHU3HU, IJII OCBOCHUsSI CMEKHBIX €CTECTBEHHOHAYYHBIX IHUCLHUIUINH M
JUCHMUIUIMH MpOo(ecCHOHATIBHOIO IMKJIA, JUISl MOJIydyeHUsl o0pa3oBaHUsI B o0JIacTsiX, HE
TpeOyIomux yriryOoJIeHHOM MaTeMaTU4eCKOM MOJATrOTOBKH,

® TOTOBHOCTb MU CIIOCOOHOCTH K OOpa30BaHMUIO, B TOM YHCJIE€ caMOOOpa30BaHUIO,
Ha TIPOTSI>KEHUMU BCEM JKWU3HH; CO3HATEJIbHOE OTHOIIEHHWE K HENPEPbIBHOMY
00pa30BaHUIO KaK YCJIIOBHIO YCHSIMHOW mNpodecCHOHAIBHONW UW OONICCTBEHHOM
eI TEJIBHOCTH,

® TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSITEJIbHOW TBOPYECKONW M OTBETCTBEHHOM
JIESITEJIBHOCTH;

® TOTOBHOCTh K KOJUIEKTUBHOH paloTe, COTPYIHHYECTBY CO CBEPCTHHUKAMHU B
o0pa3zoBaTebHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIe0BATEIbCKOM, MPOEKTHONH U
JPYTrUX BUAAX JIE€SITEJIBHOCTU;

e OTHOIIEHHWE K TNPOPEeCCHOHAIBHON JIESITEJIBHOCTM KaK BO3MOXXHOCTH Y4YacTUsl B
pELIeHUH JIMYHBIX, O0ILIECTBEHHbBIX, TOCY1apCTBEHHBIX, O0IIEHAIITMOHAIIBHBIX MTPO0IEM;

MemanpeomemHnsIx:.

® YMEHHE CAMOCTOSITEJIBHO ONPENEIISITh LIEJIN AESITEJIBHOCTH U COCTABJISITH IJIAHBI
JIeSITEIbHOCTH; CaMOCTOSITEJIbHO OCYIIECTBISITh, KOHTPOJIUPOBATh U KOPPEKTHPOBATH
JIeSITEJIbHOCTh,  MCIIOJIB30BaTh  BCE  BO3MOYKHBIE  pecypchbl Uil  JOCTHU>KEHUS
IIOCTABJIEHHBIX II€JIEM M peaju3alidyd IIJIAHOB JIeSITeJIbHOCTHU; BBIOMpaTh YCIHEIIHbIE
CTpaTeruM B Pa3JIMYHBIX CUTYyalUsIX;

e yMEHHME NPOJAYKTHBHO OOIIATHCS U B3aUMOJEHCTBOBATH B IIPOILIECCE COBMECTHOM
NeSITeIbHOCTH, YYUTBHIBATh IMO3UIIUH APYTUX YYAaCTHUKOB AESITEJILHOCTHU, 3P (PEKTHUBHO
pa3peniatb KOH(PIUKTHI;

e BJIaJIcHHE HaBbIKAMU ITO3HABATEJIbHON, yUeOHO-HUCCIEeA0BATEIbCKON U NPOEKTHOM
NesITEeJIbHOCTH, HaBBIKAMHM pa3pelIeHUsl MpoOJIeM; CIIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pPELICHUsI NPAaKTHYECKHUX 3ajad, NPHUMEHEHUIO
pa3JINYHBIX METOJIOB MO3HAHUS;

® TOTOBHOCTH M CITOCOOHOCTH K CAMOCTOSITEJIbHOM MH(POPMAITHOHHO-TIO3HABATEIBLHOM
JIESITEIBHOCTHU, BKJII0OUAsi YMEHHE OPHUEHTUPOBATHCS B PAa3JIMYHBIX HNCTOYHHUKAX
uHpopmManum, KPUTHYECKU OLEHUBATh UM  HWHTEPOPETHPOBATH HWHOOPMAILHIO,
MOJIy4aeMylo U3 pPa3IMYHbIX UCTOYHHUKOB;

e BJIaJIecHUE SI3BIKOBBIMH CPEIACTBAMU. YMEHHE SICHO, JIOTUYHO U TOYHO H3Jiararh
CBOIO TOUKY 3PEHHSI, UCII0JIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

e BIAJeHUE HaBbIKAMH MO3HABATEIBHON pe(PIIEKCUN KaK OCO3HAHUSI COBEPIIAEMBIX



JNEUCTBUM W MBICIIUTEJIBHBIX MPOIIECCOB, WX Ppe3yJibTaTOB M OCHOBaHWUM, TI'pPaHUIL
CBOETO 3HAHWSI W HE3HAHWsI, HOBBIX MO3HABATEJBHBIX 3a7ad W CPEJICTB IS HUX
JNOCTHUYKEHUS

® IICJICYCTPEMJICHHOCTh B MOMCKaX W MPUHSTHU PEHICHUM, COOOpPaA3UTEIHbHOCTh U

HHTYWus;, Pa3BUTOCTb IIPOCTPAHCTBCHHBIX HpeHCTaBHeHHﬁ; CHOCOOHOCTE
BOCIIpPMHHUMATBb KpaCoTy U 'apMOHHIO MHPA,
npeoOMEemHBbBIX.

e chOpMUPOBAHHOCTH NPEACTABICHUN O MaTeMaTUKE KaK 4YaCTH MUPOBOU KYJIbTYPbI
U MecCTe MaTeMaTHKH B COBPEMEHHOM IIMBUJIM3AllUU, CIIoco0axX ONUCaHUs SIBJICHUM
peasibHOrO MUpa Ha MAaTEMATUUYECKOM SI3BbIKE;

e chopMHpPOBAHHOCTH IIPEJACTABJICHUH O MaTEeMAaTHYECCKHUX TMOHATHUAX Kak
BAOXKHEUNIINX MaTEMaTHYECKUX MOJCIISIX, II03BOJISIIONINX OMNHChIBaTh W H3y4daTh
pa3HbIe TIPOILIECChl UM  SIBJICHHUSI, IMOHMMAaHUE BO3MO>XHOCTH aKCUOMaTHYE€CKOTO
MNOCTPOCHUSI MATEMATUUYECKUX TCOPUH,

e BIAJCHHUE METOJAaMH [JO0Ka3aTeJIbCTB M aJTOPUTMOB PEIICHUsI, YMEHHE HX
MPUMEHSITh, IPOBOAUTH JOKAa3aTEIbHbIC PACCYKJICHUS B XOJI€ PEIICHUS 3a/1a4;

e  BJIQJICHHE CTAHJAAPTHBIMH IIPUEMaMM PEHICHUS PAIITMOHATIBHBIX U UPPAIIMOHAITbHBIX,
MOKa3aTeJIbHBIX, CTEIMEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUU HM HEPABEHCTB, HX
CHCTEM, MCIIOJIb30BAHUE T'OTOBBIX KOMMBIOTEPHBIX IMPOrpaMM, B TOM YHUCIE JIJISI TIOUCKA
IMyTHU PEIISHUSI U UIUTIOCTPALIMU PEILICHNSI YPAaBHEHUM U HEPABEHCTB;

e chOpPMHUPOBAHHOCTh MPEJICTABICHUNH 00 OCHOBHBIX MOHSITUSIX MAaTEMaTHYCCKOTO
aHajiM3a M UX CBOMCTBAaX, BJIAJICHUE YMEHHEM XapaKTepU30BaTh IMOBEJICHUE (PYHKIIUM,
UCIIOJIB30BAaHME TIIOJYYCHHBIX 3HAHUW [JIsI OINHKMCAaHUSI W aHaliu3a peajbHbIX
3aBUCUMOCTEN,

e BJAJCHHUE OCHOBHBIMH MOHSATHSIMHU O IUIOCKUX W  MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (Urypax, HUX OCHOBHBIX CBOMCTBax; C(GOPMHPOBAHHOCTb YMEHUS
pacno3HaBaTh reoMeTpUUecKre (PUTYpPBI Ha YepTerKaX, MOJECIISIX U B peaJlbHOM MHpE,;
NPUMEHEHHUE H3YYEHHBIX CBOMCTB TeOMETpHUYECKUX (GUryp U (GopMyn sl pelueHUus
FeOMETPHUUYECKHUX 3aJl1ay U 3a/a4 C NIPAKTUYECKHUM COJIEpP>KaHUEM,

e chOpMHPOBAHHOCTH MOPEJCTABICHUM O TMpoleccax ¢ SBICHHUSIX, HWMEIOIINX
BEPOSITHOCTHBIM XapaKTep, CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX B peaJibHOM MUpE,
OCHOBHBIX MOHSITUSIX JJIEMEHTAPHOW TEOPHUH BEPOSITHOCTEM; YMEHUH HAXOAUTh U
OIICHUBATh BEPOSITHOCTH HACTYIUICHHUSI COOBITUM B TMPOCTEUHINX TPAKTUUYECKUX
CUTYyaIllHsIX U OCHOBHBIC XapaKTEPUCTUKHU CIIy4aHBIX BEJIMUHH;

e BJIQJICHHWE HABBIKAMU HCIIOJIb30BAaHHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMMm IpPHU
pelIeHnu 3aaa4.

BeinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHUTCS:

DJieMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

—  (CB00OIHO ONEPUPOBATH MOHATUSIMHU: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA, TTOJIMHOXKECTBO,
nepecedeHrne, o0beAMHEHNE W PA3HOCTh MHOKECTB, UMCIIOBBIE MHOKECTBA HAa KOOPJIWHATHOW MPSIMOM,
OTPE30K, MHTEPBAI, MOIYHHTEPBAI, MPOMEXKYTOK C BBIKOJIOTONW TOYKOH, Tpadudeckoe MpeacTaBICHHE
MHOKECTB Ha KOOPJUHATHOM TUIOCKOCTH;

—  3aJaBaTh MHOXECTBA MEPEUMCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM;

—  ONepupoBaTh MOHATUSMU: YTBEPKICHUE, OTPUIIAHHE YTBEPXKIACHUS, HCTUHHBIE W JIOKHbBIE
YTBEPKJICHHSI, IPUYNHA, CJICJICTBUE, YACTHBIM CITydail 00IIero YTBEPKACHUS, KOHTPIIPUMED;

—  TOPOBEPATH MPUHAJICIKHOCTD HJIEMEHTa MHOKECTBY;

—  HaxoJuTh NepecedeHrne U 00beIMHEHNE MHOXKECTB, B TOM YHUCIIE MPEACTaBIEHHBIX Ipaduuecku Ha
YUCJIOBOM NPSAMOW U HA KOOPJIAUHATHOM TUIOCKOCTH;
—  TPOBOIUTH JOKa3aTeIbHBIC PACCYKICHUS NI 000CHOBAHUS UCTUHHOCTH YTBEPIKICHUH.



Yucia v BbIpaKeHUs

— CB000mHO OnepupoBaTh MOHATUAMU: HATYPAIbHOE YUCIIO, MHOYKECTBO HATYpPAIbHBIX YHCEIN, LEJI0e
YHUCII0O, MHOXECTBO IIEJBIX 4YHUCEN, OOBIKHOBCHHAs JpOO0b, NECATUYHAS IpoOb, CMEIIAHHOE YHCIIO,
palMOHAIBHOE YUCJIO, MHOXECTBO PALMOHAIBHBIX UYKCEN, UPPALUOHAIBHOE YUCIO, KOPEHb CTEIEHM n,
JNEHCTBUTENBHOE YMCJIO, MHOXECTBO JEWCTBUTEIBHBIX YHCEN, TI'E€OMETPUYECKas HWHTEPIPETALNS
HaTypaJbHbIX, LIEJbIX, PALIMOHAIBHBIX, IEHCTBUTEIBHBIX YHCEN;

— TIOHUMAaTh M OOBSCHATH Pa3HUILy MEXKIy MO3HIMOHHON W HEMO3MIMOHHOM CHUCTEMaMH 3alluCH
YHUCElT,

—  IIEpEeBOJUTH YKCIa U3 OJHOW CUCTEMBI 3alIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;

—  JI0Ka3bIBaTb U HCIOJIb30BaTh MPHU3HAKU JIEIMMOCTH CYMMbl M IPOU3BEIEHUS IIPU BBINOJIHEHUU
BBIUMCJIEHUN U PELLIEHUU 3a/1a4;

—  BBINOJHATH OKPYIJIEHUE PALIMOHAIIBHBIX U UPPALIMOHAJIBHBIX YMCEN C 3aJaHHON TOYHOCTBIO;

—  CpaBHUBATh JEHCTBUTENBHBIC YNCIIA PA3HBIMH CIIOCOOAMHU;

—  yOOpsSAOYMBATH YHWCIA, 3alHMCaHHble B BHJE OOBIKHOBEHHONW M JE€CATUYHOW Apodu, dmcna,
3aMyCcaHHbIe ¢ UCIOIB30BaHUEM apu(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH cTerneHu Oonblie 2;

— Haxoxuth HOJl 1 HOK pa3ueiMu crioco0amMu U MCIIONB30BATh WX MPH PELICHUHN 33/1a4;

—  BBINOJHATH BBIYMCIICHUS U TIPE0OpA30BaHUs BBIPAKEHUH, COIepKAIUX ACHCTBUTENbHbIC YHCTa, B
TOM YHCJI€ KOPHU HaTypajbHbIX CTEIECHEN;

—  BBIIOJIHATH CTaH/IapTHbIE TOKJIECTBEHHbBIE npeoOpazoBaHus TPUTOHOMETPHUUECKHUX,
norapu(pMHUECKUX, CTCIIEHHBIX, HPPAIIMOHATBHBIX BRIPAKESHUH.

YpaBHeHHUs! M HEpaABEHCTBA

— CBo0OomHO omepupoBaTh MOHATUSMH: YpaBHEHHME, HEPABEHCTBO, PaBHOCWIIbHBIE YpPaBHEHUS U
HEPABEHCTBA, YPABHEHUE, SBIIAIOILEECS CIEACTBUEM JIPYroro ypaBHEHUS, yPaBHEHUS, PaBHOCHUJIbHBIE Ha
MHO’KECTBE, pABHOCHJIbHbIE PE00pa30oBaHus YpaBHEHMUI;

—  pelaThb pa3Hble BUAbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE YpPaBHEHUS
3-it u 4-ii cTeneHei, ApoOHO-pallMOHATIbHbIE U UPPALIMOHAJIBHEIE;

—  OBJIAJIETh OCHOBHBIMH THUIAMH MOKa3aTeNIbHBIX, JOrapu(PMHUUECKUX, UPPALIIOHATIBHBIX, CTETIEHHBIX
YPaBHEHUH U HEPABEHCTB U CTAaHJAPTHBIMU METOJAMU UX PELICHUN U IPUMEHSATD UX MPU PEIICHUH 3a7a4;

—  NIPUMEHATh TeopeMy be3y K peleHuI0 ypaBHEHNH;

—  NIPUMEHATH TeopeMy Buera juisl permeHuss HEKOTOPBIX YPaBHEHHUN CTEIIEHH BBILIE BTOPOM;

— [OHUMAaTh CMBICI TEOPEM O PABHOCWIIbHBIX M HEPAaBHOCWUJIBHBIX MpeoOpa3oBaHUSIX ypaBHEHHUH U
YMETh UX JI0KA3bIBaTh;

—  BIaJeThb METOJaMM pEIlEeHUs ypaBHEHUH, HEpaBEHCTB M UX CHUCTEM, YMETb BBIOMpaTh MeETO]
peleHust 1 000CHOBBIBATh CBOI BBIOOD;

—  HCIIOJIb30BAaTh METOJ MHTEPBAJIOB JJIs PEIIeHHs] HEPABEHCTB, B TOM YHCIE APOOHO-pallMOHATIbHBIX
U BKJIIOYAIOIINX B c€0s HPpallMOHANIbHBIE BHIPAYKEHUS;

— pemars anreOpavdyeckue ypaBHEHHMS UM HEpPaBEHCTBA M MX CHCTEMBl C IapaMeTpamMu
areOpandeckuM U rpaguueckuM MeTOJaMu;

—  BJAJETh pa3HBIMH METOJAMU J0Ka3aTeIbCTBA HEPABEHCTB;

—  pelaTh ypaBHEHMS B LENBIX YHUCIIAX;

— u300pakaTb MHOXKECTBA Ha IUIOCKOCTH, 33JaBaeMbleé YPAaBHEHUSIMH, HEPaBEHCTBAMH U UX
CUCTEMaMHU;

— CBOOOJHO HCIIOJIb30BAaTh TOXKJIECTBEHHBIE MPEOOpPa30BaHUs MPHU PELICHUH YpaBHEHHH M cCHCTEM
yYpaBHEHUNU
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DOyHKIUHA

- Bragerp mOHATHAMM: 3aBUCUMOCTH BEIMYHMH, (YHKIHUS, apTyMEHT U 3HaueHue (QyHKIMU, 00JIacThb
orpezeNieHUs] U MHOXECTBO 3HaYCHUI (PyHKIMH, TpaduK 3aBUCUMOCTH, TpaduK QYHKIUU, HYIU (YHKIUH,
IIPOMEXYTKH 3HAKOIOCTOSIHCTBA, BO3pPacTaHHWE HA YMCIOBOM IIPOMEXYTKE, YObIBAHME HAa YHCIOBOM
IpOMEXKYTKe, Haubonblllee ¢ HaUMEHblee 3HaueHWe (YHKIUM Ha YHCIOBOM IPOMEXKYTKE,
nepuonuyeckas GyHKUUs, IEPUOJ, YeTHAas U He4YeTHas (PYHKUWHU; YMETb NPHUMEHSATh 3TH IMOHITUS TPU
peIlIeHUH 3a/a4;

- BIIAQJCTh TOHATHEM CTeNeHHas (YHKIHS, CTPOUTh €e TIpaduK U YMETh NPUMEHATH CBOMCTBA
CTeNeHHON (YHKIIMH MPH PELICHUH 33]1aY;

- BIAQACTh MOHATHUAMHU I[OKa3aTeidbHass (YHKUHUS, HKCIOHEHTA; CTPOUTh HMX TIpaduKd U YMETb
MPUMEHSTh CBOMCTBA MOKA3aTeNbHON (PYHKINU MTPU PEIICHUH 3a]1a4;

- BIIQJCTh NOHATHEM JorapupMuuecKas GyHKIHUS; CTPOUTH €€ TpaduK U YMETh IPUMEHSATH CBOHCTBA
norapumMuueckoil GyHKIMH MIPU PELICHUU 33/]a4;

- BJIQJCTh MOHATHSAMU TPUTOHOMETPHUYECKUE (DYHKIIMH; CTPOUTH UX TpadUKU U YMETh INPUMEHSTh
CBOICTBa TPUTOHOMETPHUECKUX (YHKIIUI PU pElIeHUH 3a]1aY;

- BIIQACTh NOHATHEM oOpaTHasi GYHKIHUS; IPUMEHSTH 3TO TOHATHE IIPU PEIICHUH 3a/1a4;

- TPUMEHSTH [IPH PEIICHUH 3374 CBOMCTBA (PYHKIIMIA: YETHOCTh, IEPUOIUYHOCTD, OTPAHUYCHHOCTH;

- TPUMEHATH IPHU PEHICHUH 3a/1a4 Tpeodpa3zoBaHus TpapuKoB (HYHKIIHIA;

- BIAQAETh TOHATUSMHU YHCIOBas MOCIEAOBATEIbHOCTh, apupMeTHUecKass W TeoMeTpudecKas
IPOrpeccust;

- TOPUMEHSATHh MPU PEIICHUWH 3a/ad CBOMCTBA M MPU3HAKU apUPMETHYECKON U TeOMETPUUYECKOM
IIPOTPECCU.

9J1eMeHThI MaTEMATHYECKOIr0 aHAJIN3a

-  Brnazgerp monsTHEM OGECKOHEUHO YOBIBAIOIAs T€OMETpUYECKass MPOTPECCUs U YMETh NMPUMEHSTh
€ro IMpH PeIICHUH 3a/1a4;

- NPUMEHATH AJIs PEIICHHS 3a7a4 TEOPHIO IPEIEIIOB;

- BIIAJETHh NOHATHSIMHU OECKOHEUHO OOJIbIINE M OECKOHEUHO MaJIble YUCJIOBLIE MMOCIEI0BATEILHOCTH
U YMETh CPaBHHMBATh OECKOHEYHO OOJNbIINE U OECKOHEUHO Mallble MOCIeA0BaTeIbHOCTH;

- BJIaJIETh MOHATUSAMHU: MPOU3BOIHASA (DYHKIIMU B TOUKE, MPOU3BOIHAS (D YHKIIHH;

- BBIYHCIATH MPOU3BOIHBIE dJIEMEHTAPHBIX (DYHKIIMI U UX KOMOWHAIHII;

- uccuenoBaTh GQYHKIIMH HA MOHOTOHHOCTD U DKCTPEMYMBI;

- CTpouTh rpaduKu U MPUMEHSTH K PEIICHUIO 3a]]a4, B TOM YHCIIE C TapaMeTPOM;

- BJIaJIeTh TOHATHEM KacaTeiabHas K Trpaduky (QyHKIUHM M yMETh MPUMEHSTh €r0 MPU PEIICHUU

- BJAJETh NOHATUSIMHU NepBOOOpazHas QyHKIHUs, ONpEeAETICHHBIA HHTETpAT;
- npuMeHATh TeopeMy HploToHa—JIeliOHuUIIa U ee caeICTBU I peleHNs 3ajay.

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH, JJOTHKAa 1 KOMOMHATOPHKA

- OmnepupoBaTb OCHOBHBIMHM OIHCATEIbHBIMU XapaKTEPUCTHKAMHU YHCIOBOrO Habopa, MOHATHEM
reHepajibHasi COBOKYIHOCTb U BEIOOPKOIL U3 Hee;

- OmepupoBaTh MOHATHSIMM: YacTOTa U BEPOSTHOCTh COOBITUS, CyMMa U IPOU3BEIEHHE
BEPOSTHOCTEH, BBIYUCIISITh BEPOSATHOCTH COOBITHI Ha OCHOBE IOJICUETa YUCIIA HCXO/IOB;

- BJAJI€Th OCHOBHBIMU MOHATUSIMHU KOMOWHATOPUKU U YMETh UX NMPUMEHSTH IIPH PEIICHUU 33]1aY;

- MMETh Mpe/cTaBIeHue 00 OCHOBaX TEOPUU BEPOSITHOCTEH;

- HMMETh IPEACTABICHNUE O JTUCKPETHBIX U HEMPEPBIBHBIX CIyYalHBIX BEIUYMHAX U PACIPEICICHUSAX,
0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYUH;

- HMMETbh NPEJICTABIICHNE O MATEMaTUYECKOM OKUJAHNUN U JUCIIEPCUM CIyYalHBIX BEINYHH;

- HMMETb MPEJCTABICHNUE O COBMECTHBIX PACIPEAEICHUAX CIIy4aiiHbIX BEJIUYUH;
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- TIOHMMATH CYTh 3aKOHA OOJBIIHMX YHCET U BHIOOPOYHOTO METO/1a U3MEPEHHSI BEPOSTHOCTEH;

- UMEeTh NPEeJCTaBIEHNE O HOPMAJIbHOM pacHpeesIeHny U MpUMepax HOPMAaIbHO paclpeaeaeHHbIX
CIIyYaHbIX BEJIUYUH;

- UMETh NPEJCTaBICHUE O KOPPEISILINY CIyJalHbIX BETUYHH.

TexcToBbIE 3a1a4H

—  Pemarts pa3Hble 3a1a4 OBBILIEHHON TPYAHOCTH;

—  aHaJIM3UpPOBaTh YCIIOBUE 3a/la4M, BBIOMPATH ONTUMAJIbHBIA METOJ| PEIIEHUS 3a/1a4H, pacCMaTpUBas
Ppa3JIMYHbIE METO/IBI;

—  CTPOUTb MOJEIb PEIICHUS 3aJadd, IPOBOAMUTH JIOKA3aTeJIbHBIE PACCYXKACHUA IPU PEIICHUN
3a/1a4u;

— pewmats 3ajauu, TpeOyomue nepedopa BapuaHTOB, MPOBEPKU YCIOBUM, BBIOOpPA ONTHMAIBHOTO
pe3yJibTaTa;

—  AQHAJIM3UPOBATh M HHTEPIPETHPOBATH IIOJIYYECHHBIC DEIICHHWS B KOHTEKCTE YCJIOBHUS 3aJ]1ayH,
BbIOMpATh pELICHUs, HE IPOTUBOPEYALNE KOHTEKCTY;

—  TepeBOJIUTH MPU PELICHUHU 337a4l UH(POPMALMIO U3 OJHOU (OPMBI 3alMCU B IPYTYIO, UCHOIb3YS
IpY HEOOXOIUMOCTH CXEeMbI, TaOIMILIbI, IpaduKH, JUArpaMMBbl.

I'eomeTpust

- BJIaIleTI) TCOMECTPUICCKUMU IMOHATUAMHA IIPpHU PCHICHUN 3a4a4 W MMPOBCACHHHN MATECMATUUYCCKHX
pacCyXIeHHI;

—  CaMOCTOSTENbHO (POPMYITUPOBATH OMPEICIICHUS T€OMETPUUECKUX (DUTYp, BBIIBUTATh THIIOTE3bI O
HOBBIX CBOMCTBAX M MPHU3HAKAX Fr€OMETPUUECKHUX (PUTYp U OOOCHOBBIBATH HIIM OMPOBEPraTh UX, 000011aTh
HUJIM KOHKPETU3UPOBATH PE3YJIbTAaThbl HAa HOBBIX KJacCax (1)I/Il“yp, MMpOBOAWTE B HCCIIOKHBIX ClIy4dasx
KJ1accu(pUKaluio (GUryp Mo pa3IuuHbIM OCHOBAHUSM;

— HCCIeloBaTh YEpTeXH, BKIOYas KOMOMHAIMM (uUryp, H3BIEKaTh, WHTEPIPETUPOBATh U
npeoOpa3oBhIBaTh HHPOPMAIIUIO, MPEICTABICHHYIO HA YePTEekKax;

— pewarh 3aJa4d IEOMETPUYECKOIO COJEpXkKAHUs, B TOM UHCIE B CUTyalMsX, KOrJa aJlroOpuTM
peICHrA HE CICAYCT SIBHO U3 YCIIOBUS, BBIIIOJIHATDH H€O6XOI[I/IMI>I€ IJid pCHICHUA 3a]a4d JOIMOJIHUTCIIbHBIC
MOCTPOCHUS, UCCIIEIOBATh BOBMOKHOCTh MIPUMEHEHUS TeopeM U (hOpMyIT JUIsl pelieHus 3a/1ay;

—  yMeTbh OpMYJIUPOBATH U JI0Ka3bIBATh TEOMETPUUECKUE YTBEPIKICHUS;

—  BJIAJIETh NOHATHUSIMU CTEPEOMETPUH: TPU3Ma, NapaJUIeIICIUIE], TUPaMUIa, TETPA3IP;

—  HMETh IpEeJCTaBlIeHUs 00 aKCMOMaxX CTEPEOMETPHUH U CIEICTBUSAX U3 HUX U YMETh MPUMEHSATh UX
MIpY PEUICHUHN 3a]1a4;

—  YMETb CTPOUTH CEUYECHUS MHOTOI'PAHHUKOB C MCIOJIb30BAHUEM PA3IMYHBIX METOIOB, B TOM YHUCIIE U
METO/Ia CIIE0B;

- HMETh NPCACTABJICHUC O CKPCIIMBAIOMIUXCA IMPAMBIX B IMPOCTPAHCTBE U YMETHh HAXOAWTH YI'OJl U
PACCTOSAHNEC MECKAY HUMU;

—  INPUMEHATH TEOPEMBI O IMAPAJUIEIBHOCTH MPSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE MPHU PEIICHUU
3a/1a4;

—  yMETh MPUMEHSTH NapajuieIbHOe TPOSKTUPOBAHKE I U300pakeHus QUryp;

—  YMETb NPUMEHATH NEPIEHANKYIISIPHOCTH MPSIMOM U IJIOCKOCTH IPH PELICHUH 33/1a4;

—  BIAJETh NOHATHSAMU OPTOTOHAIBHOE NPOECKTUPOBAHUE, HAKJIOHHBIE M HUX NPOECKLUHMH, YMETh
MIPUMEHSATh TEOPEMY O TPEX MEPIEHAUKYIApAX MPHU PEIICHUH 3a/1a4;

—  BJIQJIETh NOHATUSAMHU PACCTOSIHUE MEXAY (UTypaMH B MPOCTPAHCTBE, OOLINI MEPIEHIUKYIISP IBYX
CKPCIIUBAOIINUXCA NIPAMBIX U YMCTb ITPUMCHATH UX IIPU PCIICHHUU 3a1a4,

—  BIJIAJIETh MOHATHUEM YIOJ MEXKIY NPSIMOM M IUIOCKOCTBIO U YMETh MPUMEHATH €r0 NPHU PELICHUU
3a71ad4;
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— BIIQJCTh TMOHSATUSMHU JBYIPAHHBIM YTOJ, Yrol MEXKAY IUIOCKOCTSIMH, TEPIeHIUKYISIPHbIC
TUTOCKOCTH M YMETh MIPUMEHSITh UX TPU PEIICHUH 3a/1a4;

—  BJIQJCTh MOHATHSAMHU IMPHU3MA, HapaUICICIMIIC] W NMPUMEHATh CBOWCTBA MapajUIe/CIuIeaa Ipu
pCILICHUH 33]1a4;

—  BJIQJICTh IMOHSATUEM MPSMOYTOJIBHBINA MapayUIeICNUIe U TPUMEHSTh €ro IPU PEIICHUH 33]1a4;

—  BJIQJCTh NOHATHUSMH IHPAMHJIA, BHJbI MHPAMHU, JEMEHTHI NMPABUJIBHONH MUPAMHIBI U yMETh
NPUMEHSTh UX MPHU PEIICHUH 3a/1a4;

—  HMETh MPEJICTaBICHHUE O TeopeMe Diijiepa, IPaBIIIbHBIX MHOTOTPAHHHUKAX

—  BJIQJCTh MOHSATHEM IUIOMAJAN TOBEPXHOCTEH MHOTOTPAHHHKOB M yMETh MPHUMEHSTh €ro IMpHU
pEIICHUH 33]1aY;

—  BJIQJCTh MOHATHUSAMHU Tella BpamieHus (IMIMHApP, KOHYC, IIap U cdepa), UX CCUYCHUS U yMETh
NPUMEHSTh UX MPHU PEIICHUH 3a/1a4;

—  BIIQJCTh MOHATUSMHU KacaTelbHbIC MPSMBbIC U TUIOCKOCTH U yMETh MPHUMEHSATHh U3 MPH PEIICHUU
3a7a4;

—  UMETh NPEACTABJICHUS O BIMCAHHBIX U OMHMCAHHBIX cPepax U YMETh MPUMEHSATh UX MPH PEUICHUU
3a7a4;

—  BJIQJCTh TMOHATHAMH O0BEM, 00BEMBI MHOTOTPAaHHHKOB, TEJ BpAIlCHUS W IPHUMEHATh WX IPHU
pCILIEHUH 33]1a4;

— HMETh TPEICTABJIICHWE O pa3BepTKe MWIMHApPA W KOHYCA, IJIOMAJH MOBEPXHOCTH MHUIMHIApPA U
KOHYyCa, yMETh MIPUMCHSITh UX TIPU PEIICHUH 3a/1a4;

—  UMETh NPEJCTABICHHE O TUIOIIAAH c(hepbl U yMETh IPUMEHSTh €r0 MPH PEIICHUH 33]1ay;

—  yMeTh pelaTh 3a/1a4i Ha KOMOMHAIIMU MHOTOTPAHHUKOB H TEJI BPALICHHUS;

— UMETh MNPEJCTABJICHUE O IMOJO0OMM B TMPOCTPAHCTBE M YMETh pEIIaTh 3a/Jlauyd Ha OTHOIICHHE
00BEMOB U IIJIOIA/IeH MOBEPXHOCTEH MOIOOHBIX (QUTYD.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

— Bruagerb noHATHSMU BEKTOPHI U UX KOOPIUHATHI;

—  YMETb BBINOJHATH ONEpaIH HaJl BEKTOPaMU;

—  HCIIOJIB30BATh CKAJSIPHOE MPOU3BEIEHUE BEKTOPOB IIPU PELICHUH 3a/1ay;

—  TIPUMEHSTH YpaBHEHHE MJIOCKOCTH, (POPMYITY PACCTOSHUS MEXy TOUKaMH, YpaBHEHUE cepbl MpH
pEILIEHUN 3a/]a4;

—  NPUMEHSTHh BEKTOPBI U METOJ] KOOPAUHAT B IPOCTPAHCTBE MPHU PELICHUH 3a7a4

Hcropust MaTeMaTHKHU
- Nmetn MNpEaACTaBJICHHUE O BKJIAJIC BHIAAOIINXCA MATCMATHKOB B PA3BUTHUEC HAYKH,
- IIOHMMATh POJIb MATEMATUKHU B pa3BUTUU Poccun

MeTtoabl MAaTEMATHKH

- HCHOJ’IBSOB&TL OCHOBHBIE MCETOABI J0Ka3aTejabCTBa, HpOBO)II/ITI) JOKAa3aTCJIbCTBO M BBIIIOJIHATH
OIPOBEPKEHUE;

- HpI/IMeHSITB OCHOBHBIC METOAbI peI_HeHI/ISI MaTEMaTHUYCCKUX 3a/1a4,

- Ha OCHOBE MATEMAaTHUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAEC XapaKTepU30BaATh KpacoTy U
COBEPILIEHCTBO OKPYKAIOIIEr0 MUpPa U TPOU3BEICHUI UCKYCCTBA;

- IPUMEHATH MPOCTEMIIUE ITPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU
peHIeHI/II/I MaTEMaTUYCCKHUX 3aJ1a4,

- TIOJIb30BaTbCA MPUKIAJHBIMA MpPOrpaMMaMd M NOPOrpaMMaMy CHMBOJIBHBIX BBIYMCICHUN JUIS
HCCIIEA0BAHNS MATEMATHYECKUX O0OHLEKTOB
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BBINYCKHUK HA YIJIYy0OJE€eHHOM YPOBHE NOJYYUT BO3MOYXKHOCTH
HAY4YUTHCH:

JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€CKOMH JIOTHKH

Hoctmxenue pe3yiabTaToB pazzaena ll;
OIEPHPOBATh MOHATUEM ONPEICICHHsI, OCHOBHBIMU BHUJIaMHU OIPEICIICHUI, OCHOBHBIMU BHUJIaMHU

TEopeMm;

IMOHUMATh CYTh KOCBECHHOI'O 1OKa3aTCJIbCTBA,
OneprupoBaTh NOHATUAMHA CUCTHOI'O U HCCUCTHOI'O MHOKECTBA,
IIPUMEHATE METO MaTeMaTH4YeCKOM HHIAYKOWUHW JJIA IIPOBEACHUA paCCY)KI[eHI/Iﬁ N J0Ka3aTeJIbCTB U

IIPU PEILIECHUY 3ajay.

Yucaa n BbIPAKCHUA

JocTuxenue pe3ynbraTos paszaena ll;

CBOOOJHO ONEPUPOBATH YHUCIOBBIMU MHOXECTBAMHU IIPU PELICHUU 3a/1a4;

IIOHMMATb IIPUYMHBI U OCHOBHBIE HJEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

BJIAJICTh OCHOBHBIMH ITOHATUAMY TEOPUH JEIMMOCTH IIPU PEIIEHNUN CTaHJAPTHBIX 3a7a4

UMeTh 0a30Bble MIPEICTABICHHS O MHOKECTBE KOMIUIEKCHBIX YHCEI;

CcBOOOJHO BBIITOJIHATh TO>KJIECTBCHHBIE npeoOpa3oBaHus TPUTOHOMETPUYECKUX,

HOFapI/I(bMI/I‘ICCKI/IX, CTCIICHHBIX BLIpa)KeHHﬁ;

BiazeTs Gpopmyroii 6maoma HeroToHa;

IIPUMEHATH [IPU PELICHNN 3a]a4 TeopeMy o JInHelHHoM npeacrasiaeHu HO/I;

IPUMEHSTH [IPH perieHnu 3a1ad Kuraiickyro TeopeMy 00 ocTaTkax;

IIPUMEHATH [IPU pelieHnu 3aga4 Manyro teopemy depma;

YMCTD BBIITOJIHATD 3alIMCh YUCJIA B HOSI/IIIPIOHHOfI CHUCTEMEC CUUCIICHUA,

OPUMEHATh NPU PEUICHUU 337a4 TEOPETHKO-YUCIOBble (YHKIMH: YHMCIO M CyMMa JIEIMTENEH,

byHKIIHIO DHepa;

3a71ad4;

NPUMEHSATH [IPU PELICHUH 337a4 LeMHbIe Apo0H;
MPUMEHSITH [P PEIICHNUH 33]1a4 MHOTOUJIEHBI C IEWCTBUTEIbHBIMU U LIETBIMUA KO3 (DULIHEHTaMU;
BIIQJICTh MOHATUSAMHU IPUBOJUMBIN U HENPUBOAUMBIM MHOTOWIEH U NPUMEHATH UX IIPU PEILIECHUU

OPUMEHSATH MPU pelieHnu 3a1a4 OCHOBHYIO TEOpEMY alnredpsl;
OPUMEHATh TPH PELIeHWH 3a7ad npocTeiime (YHKIMM KOMIUIEKCHOM TepeMEeHHOH Kak

TCOMETPHUICCKUC npeo6pasoBaHI/I;1

YPaBHeHHﬂ H HEPABCHCTBA

JocTmwxkenue pe3ynbraTos pazzaena ll;
CBOOOJTHO OMpEIENSATh THIT M BBIOMPATh METOJ PEHICHHUS IMOKAa3aTeIbHBIX M JIOTapH(PMHUUECKHX

YPaBHEHMI U HEPABEHCTB, HPPALMOHATBHBIX YPAaBHEHUI U HEPABEHCTB, TPUTOHOMETPHUYECKUX YPaBHEHUI
Y HEPaBEHCTB, UX CUCTEM,;

CBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

peliaTh OCHOBHBIE TUIIbI YpaBHEHUN U HEPABEHCTB C IMapaMeTpaMu;

IIPUMEHSTH [P pELICHNN 3aa4 HepaBeHcTBa Ko — byHsakoBckoro, bepnyiny;
UMETh MPEJCTABIEHNE O HEPABEHCTBAX MEX]y CPEAHUMH CTEIEHHBIMU

DOyHKIUHA

Joctuxkenue pe3yabTaToB paszaena II;
BJIQJIETh IOHATHEM aCUMIITOTHI U YMETh €r0 IPUMEHSTH IIPU PEIICHUH 3a/1a4;
OPUMEHATh METOJIbl PeIIeHUs] MPOoCTeHMX audQepeHInanbHbIX YpaBHEHHH MEpBOro U BTOPOTO

MOPSIIKOB
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DJleMeHThl MATEMATHYECKOI0 AaHATH3a

- Jloctuxenue pe3yiabTaroB pazaena Il

- CBOOOAHO BIANETh CTAHJAPTHHIM allapaToM MAaTeMaTHYECKOTO aHajau3a JJs BBIYUCIICHUS
MPOU3BOIHBIX (PYHKIIMH OJHOMN MEepEMEHHOIH;

- CBOOOAHO MPHUMEHITH ammapaT MaTEeMAaTHUYECKOTO aHalh3a JJs HWCCIeNoBaHus (QYHKIUH U
MOCTPOCHUS I'paUKOB, B TOM YHCIIE UCCIICIOBAHMS HA BBIMYKIIOCTbD;

- OmepupoBaTh MOHATHEM NEPBOOOPA3HON PYHKIIMHU TSI pEIICHUS 33134,

- OBJIaJIETh OCHOBHBIMH CBeJeHUSIMU 00 wuHTerpasie Hprorona—JleiOHuIa U ero mpocTeHImx
MPUMEHEHUSIX;

- ONepupoBaTh B CTAHJAPTHBIX CUTYALUSIX TPOU3BOJHBIMU BBICIIUX MOPSIIKOB;

- yMETh MIPUMEHSITH IPU PEIICHUH 33/1a4 CBOMCTBA HETMPEPHIBHBIX (DYHKIINIA;

- yMeTb IPUMEHSTH NIPU PELICHUH 3a/1a4 TeopeMbl BeiiepiiTpacca;

- yMEThb BBHINOJHATH MPUOJIMIKEHHBIC BBIUMCICHHUS (METOIBI PEIICHUS ypaBHEHUH, BBIYMCICHUS
OTIpeIeIEHHOT0 UHTEerpania);

- yMETh MPUMEHSThH MPHUJIOKEHUE MPOU3BOJAHONW M OIMPEJEICHHOTO WHTErpajia K PEHICHUIO 3ajad
€CTECTBO3HAHMSI,

- BJAJCTh MOHITHSIMH BTOPAsi MPOU3BOJIHAS, BHITYKIOCTh Ipaduka QyHKIIMA U yMETh HUCCIICIOBATH
(GYHKIIMIO Ha BBITYKJIOCTh

CTaTHCTHKA H TeOpHs BEPOSITHOCTEH, JJOTUKA U KOMOMHATOPHKA

- Jloctuxenue pe3ynpTaToB pasnena |l;

- UMMETbh NPEACTABICHUE O LEHTPAIBHOU MPEACIBHON TEOPEME;

- MMETh MPECTaBIECHUE O BBIOOPOYHOM KO3 (ULIMEHTE KOPPEISALUU U JTMHEHHON PEerpeccuy;

- UMEeTh IPEJCTAaBJIECHHWE O CTATUCTUYECKHX TUIOTE3aX U MPOBEPKE CTATUCTUYECKOM THIIOTE3BI, O
CTaTHCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

- UMETh NPEJCTABIEHUE O CBA3M SMIIMPUUECKUX U TEOPETUUECKUX PACPEICIICHUN;

- MMETh NPEICTABICHUE O KOJUPOBAaHUH, IBONYHOH 3aIIMCH, JBOMYHOM JIEPEBE;

- BJAJETh OCHOBHBIMHU NOHATHUAMU Teopuu rpadoB (rpad, BepuinHa, pedpo, CTENEHb BEPIIMHBI,
nyTh B rpad)e) 1 yMeTh NIPUMEHSTh UX IIPU PELICHUH 33/1a4;

- UMETh NPEJCTABIIEHUE O JEPEBbSIX U YMETh IPUMEHATh IIPU PEIICHUH 3a/1ay;

- BJAJETh NOHITUEM CBA3HOCTb U YMETh IIPUMEHATH KOMIIOHEHTHI CBSI3HOCTH IIPU PELLIEHUU 3a7a4;

- yYMETb OCYUIECTBJIATH IIyTH 1O pedpaM, 00Xobl pedep 1 BepiiuH rpada;

- MMETh IpejCTaBIeHue 00 3MUIepOBOM U raMUILTOHOBOM IIYyTH, UMETh MPEJICTaBIEHUE O TPYJHOCTH
3a/1a4¥ Hax0KJCHHsI TaMUJIbTOHOBA MYTH;

- BIAJETh NOHATUSAMU KOHEYHBIE M CUETHBIE MHOXKECTBA U YMETb MX INPUMEHITh IPHU PELICHUU
3aj1a4;

- YMETb IPUMEHSTh METOJl MaTEMaTHUECKON UHIYKIUY;

- yMETb NIPUMEHSTh NPUHIMN Jupuxie npu peneHuu 3aaa4y

TekcToBbIe 321241
- JloctmxeHue pe3ynpTaTtoB pasaena |l

I'eomerpus

- VmMets npescraBienue 06 akCHOMaTHYECKOM METO/IE;

- BJIAZACTH INMOHATHEM TI'€COMETPHUUYCCKUE MECTAa TOYCK B MPOCTPAHCTBE U YMCTb NPUMCHATH UX JIA
peleHus 3a1a4;
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- yMETb IIPUMEHATH Ul PELICHUs 3alad CBOMCTBA IUIOCKUX M JBYI'PAHHBIX YIJIOB, TPEXI'PAHHOIO
yria, TeOpeMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPaHHOTO yIJIa;

- BJIAJIETh IOHATHEM IEPIECHAMKYJAPHOE CEYCHUE NMPU3MBI U YMETh IPUMEHATH €ro IPU PELICHUH
3ajad4;

MMETBH NIPEACTABICHUE O JBOMCTBEHHOCTH IIPaBUIIbHBIX MHOIOTPAaHHUKOB;
BIAJCTh IOHATUAMH LEHTPAIbHOE M IAPAJUICIIBHOE IPOEKTUPOBAHWE U IPUMEHATh HMX IIPU
IIOCTPOEHUHU CEYEHUN MHOTOI'PAaHHUKOB METOJIOM IIPOCKIUH;

- MMETh MPEJACTaBICHHE O pa3BEpTKE MHOIOIPAaHHMKA M KpaTdailleM IIyTH Ha IOBEPXHOCTH
MHOI'OI'PaHHUKA;

- MMETb NPEICTABIEHUE O KOHNYECKUX CCUCHUSX;

- MMETh NPEJCTaBIIEHHE O KacaroIuxcs chepax U KOMOWHAIIMK Tell BPAIIEHUS U YMETh IPUMEHSTh
UX IIPY PELICHUH 33]1a4;

- TPUMEHATH IPU PEHICHUH 3a/1a4 (HOPMYITy PACCTOSHUS OT TOUKH JI0 TNIOCKOCTH;

- BJIQJETh Pa3HbIMM crioco0aMM 3aJaHusl MPSMON YPaBHEHUSIMH U YMETh NPUMEHATH NPHU PEIICHUH
3az1ay;

- IPUMEHATH [IPU PELICHUU 3aJa4 U J0Ka3aTeJIbCTBE TEOPEM BEKTOPHBIA METOJl U METOJ KOOPIMHAT;

- HWMETh MpEICTaBIeHHE 00 akcmoMax o0beMma, MPUMEHATH (OpMynsl 0OBEMOB MPSMOYTOJIHEHOTO
napajuleJenuIe1a, IpyUu3Mbl ¥ MTUPaMUbl, TETPadipa IpU PELICHUH 3a/1ay;

- TIPUMEHATH TEOPEMbI 00 OTHOIICHUAX 0OBEMOB MTPH PELICHUH 33/1a4;

- NPUMEHATh UHTErpaji JUisl BBIYMCICHHUS OOBEMOB M MOBEPXHOCTEH TeNl BPALICHHUS, BBIYUCICHHS
Ionaau c(hepuIecKoro mnosica 1 00beMa IapoBoro CIIOs;

- UMETh MpPEACTaBIEHUE O JBWKEHUAX B IPOCTPAHCTBE: MAPAJUICIBHOM IIEPEHOCE, CUMMETPUU
OTHOCHUTEIIBHO IUIOCKOCTH, LEHTPAJIbHOM CHUMMETPHM, IOBOPOTE OTHOCUTENBHO IPSAMOW, BHHTOBOM
CUMMETPUH, YMETh IPUMEHATH UX IIPU PELICHUHN 33]1a4;

- HMMETb NPEJCTaBICHUE O IUIOAJAA OPTOrOHAIBHON IIPOEKIUY;

- MMEThb NIPEICTABICHUE O TPEXI'PAHHOM M MHOTOTPAaHHOM YIJIE€ U NPUMEHATh CBOWCTBA IUIOCKHUX
YTJIOB MHOTOI'PAHHOIO YIJIa IIPU PELICHNH 3a/1a4;

- MMETh NPEACTaBJICHUS O MPeoOpa3oBaHMU MOJO0OMs, TOMOTETHM U YMETh NPUMEHATh UX IpH
peleHnn 3a1ay;

- yMETb pelIaTh 3aa4U Ha IIJIOCKOCTH METOJIaMHU CTEPEOMETPUH;

- yMeTb IPUMEHSATH (POpMyJIbl 00BEMOB IPHU PEIICHUH 3a/1a4

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

- Joctmxenue pe3ynbratoB pazaena ll;

- HaxXOoJWTh 00bEeM MapasulieNienueia U TeTpadipa, 3alaHHbIX KOOPANMHATAMU CBOMX BEPILWH;

- 3aJaBaTh NPSIMYIO B TPOCTPAHCTBE;

- HaXOJHTh PACCTOSHUE OT TOYKHU JIO TUIOCKOCTH B CHCTEME KOOPAUHAT;

- HaXOJWTb PACCTOSHUE MEXKIY CKPEIIUBAOIIUMUCS MPSIMBIMU, 33JJaAHHBIMU B CHCTEME KOOpAHHAT

Hcropus MaTeMaTHKHU
- Jloctmxkenue pe3ynbTaToB pasaena |l

Mertoabsl MaTeMaTHKH

- Jloctmxenue pe3ynpTaToB pasnena ll;

- TPUMEHATHh MaTeMaTHYeCKHe 3HaHUS K HCCICIOBAaHUIO OKPYXKAMOMmEro Mupa (MOAETHpOBaHHE
($U3MUECKUX MPOLIECCOB, 33141 YKOHOMHKH )
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COJEPXAHUWE YUEBHOMU JJUCIIUIIJIUHBI

BBenenue

MaTCMaTI/IKa B HayKC, TEXHUKCEC, O9KOHOMMKECE, I/IH(I)OpMaL[I/IOHHBIX TCXHOJIOTHUAX H
HpaKTI/I‘{CCKOﬁ ACATCIIBHOCTHU. HGJ'II/I U 3aga4du I/IBy‘-ICHI/Iﬂ MaTCMaTHUKHN HpI/I OCBOCHHUM
craermanbaocreit CI10.

AJII'EBPA

Pazeumue nomnsmusi o uucue

Llenbie u partmoHaJibHbIC uKciia. JlelicTBuTebHbIC uncia. [ Ipubiudicernvle 8bl1UUCICHUAL.
Komnnexcroie uucna.

Kopnuu, cmenenu u nocapughmol

Kopun n crenenn. KopHn HaTypanpHOM CTENEHM W3 4HCJIAa U uUX cBolcTBa. CTerneHH c
pauMoHaJIbHBIMU  IIOKa3aTeJsIMM, WX cBoMcTrBa. CreneHu ¢ JIEMCTBUTEJIbHBIMU
nokazarensiMmu. Ceoticmea cmenenu ¢ 0etcmeumeabHbvlM NOKA3AN1e1eM.

Jlorapudgm. Jlorapudm uuciaa. OcHOBHOE JOrapuPMUICCKOE TOXKASCTBO. JlecaTUIHBIC U
HaTypaiabHble Jorapudmel. I[lpaBuia pefictBuii ¢ Jjorapupmamu. llepexom K HOBOMY
OCHOBAHHIO.

IIpeoOpa3oBanue aJjaredépamyeckux BbIpaskeHuii. IIpeoOpazoBaHue panMOHAJIBHBIX,
UppaLMOHAJIBHBIX CTEIIEHHBIX, MTOKA3aTeJIbHBIX U JIOTAPU(PMUUECKUX BBIPAXKECHUM.

Ilpaxkmuueckue 3anuamus

ApudmeTrnueckue AeHUCTBUSI HAJ YHCIIAMU, HAXOKJIEHHUE NPUOJIMIKEHHBIX 3HadyeHUU
BEJIMYUH W IIOrPEHIHOCTEH BBIYMCICHUH (20COJMIOTHOW Y OTHOCHTEIBHON), CpaBHEHHE
YUCJIOBBIX BBIPpA)KCHUN. BpIuMcCIiieHHEe M CpaBHEHHWE KOpHEUW. BEBINIOJIHEHHE pacyeToB C
paluKagiamu.

Pemienne uppanyoHalbHBIX  ypaBHeHMU. HaxokaeHue  3HA4YeHUM  CTEIIEHEH ¢
pauvoHalbHBIMHU noka3arteisiMu. CpaBHeHue creneHed. IIpeoOpa3oBaHusi BBIpa’KEeHUH,
coAeprKalinx cTereHu. Penrenre nokasareibHbIX YPABHEHUM.

Pemienne npukiagHbeIX 3a7ad4.

Haxo>xnenue 3HadeHUi joraprdma 1o MmMpou3BoJIbHOMY ocHoBaHUIO. Ilepexon ot ogHOro
OCHOBAHUsI K JpyromMy. Brluncienue u cpaBHeHue jorapudmon. JlorapudpmupoBanue u
MOTEHIIMPOBAHNE BBIPAXKEHUU.

[Tpubnu>keHHbIe  BBIUMCICHUSI W peLIeHUs] NOPUKJIAAHBIX  3a7ad. PerieHue
Jorapu(pmMuYecKUX ypaBHEHUU.

OCHOBbI TPUT OHOMETPHUN

OCHOBHbBIE TOHIATUS

Pagnannass wmepa yria. BpamarenbHoe paBukeHue. CHHYC, KOCHMHYC, TaHI€HC H
KOTAHT€HC YHCJia.

OcCHOBHBIC TPUTOHOMETPHUICCKHUC TOXKACCTBA

dopmynbl  npuBefeHUsi. Dopmyiibl  cioKeHUsi. @Popmyiibl  yaBoeHUs1  Dopmyiibl
NOJI0OBUHHO020 YV2/ld.
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IIpeoOpa3zoBaHust NPOCTEUIINX TPUTOHOMETPHUUECKUX BBIPAKECHHUH

I[IpeoOpa3zoBanme CyMMBbl TPUTOHOMETPHUYECKUX (YHKIIMHA B  IIPOU3BEIACHUE H
MIPOU3BEJICHUSI B CYMMY. BwipadsiceHue mpucoHomMempudecKux @QVHKYULU uYepe3 MAH2eHC
NOJIOBUHHO20 ApP2YMeHmA.

Tpuronomerpuyeckue ypaBHEHUsI U HEpaBEHCTBA

IIpocreiiliine TpUroHOMETpUYECKHUE ypaBHEHUs. [lpocmetiuiue mpucoHomempuiuecKue
HepagseHcmad.

OOpaTHble TPUrOHOMeTpUYecKkne PyHKIMU. APKCHUHYC, apKKOCHUHYC, apKTAaHT'€HC.

Ilpaxkmuueckue 3anamus

Pangnanubiii MeTOJ1T U3MEPEHHSI YTJIOB BpAIICHUSI U CBSI3b C I'padyCHOM mMepoii. OCHOBHBIE
TPUTOHOMETPUUECKHE TOXKAECTBA, (POPMYyJIbI CIOXKEHHUS, YABOCHHsI, IpeoOpazoBaHUE
CYMMBI TPUTOHOMETpHUYECKNX (YHKIIMHA B IPOU3BEACHUE, Mpeodpa3oBaHUE MPOU3BEIACHUS
TpUroHoMeTpuuecknx ¢GyHKIU B cymmy. [IpocTeiinimne TpUroHoMeTpu4YeCKUe ypaBHEHUST U
HEpaBEHCTBA.

OO0paTHBIE TPUTOHOMETPUYCCKHUE (PYHKIIUHU: apKCUHYC, apKKOCHHYC, apKTAHTCHC.

O YHKIINUHU, X CBOMCTBA U I'PAOUKU

dyukuuu. OOmacTe ompeneyieHWsI W MHOYKECTBO 3HAUeHHWU, rpaduk (QyHKIOHH,
ocTpoeHue rpaduKoB QyHKIIUH, 3aJaHHBIX PA3JIUYHBIMHA CIIOCOOAMM.

CpoiictBa ¢yHkuuu. MOHOTOHHOCTH, HYETHOCTH, HEYETHOCTb, OIr'PAHUYEHHOCTb,
nepuoandHocTh. IIpomMeskyTku Bo3pacTaHusi U yObIBaHUsI, HauOOJIbIIIEE W HaWMEHbIIIEe
3HAUYEHUSI, TOYKH YKCTpeMyMa. I'papuueckast UHTEepHOpeTanusi. ITpumepsl
(OYHKIIMOHAJIBHBIX 3aBHCHUMOCTEN B peaJIbHBIX MHpoleccax M sIBICHUSAX. ApHPMEeTHUYECKHE
onmepaumuu Haa QpyHkuusima. CrosxkHast  GyHkuust  (komnosunusi). [lowssmue o
HenpepvleHOCMU QYHKYUU.

Ob6partnblie pynkuun. Obracms onpedesernust u 001acmv 3HAYEeHUN 00pammou GYHKYUU.
I'pagpux obpammnou pynrkyuu.

CreneHHble, MOKa3aTeJIbHbIC, JIOTapu(PMUUIECKHUE U TPUTOHOMETPUUECKHUE
PYHKIINH. OOpaTHbIE TPUTOHOMETpHUUECKHE PYHKIINU

OnpenesnieHust GyHKIMI, UX CBOMCTBA U IpaUKH.

IIpeobpazoBanusi rpadukoB. [lapanneabHBI TIEPEHOC, CUMMETPHSI OTHOCUTEIBHO OCEeH
KOOpAMHAT U CHMMETPUSI OTHOCHUTEJIBHO Hadajla KOOPAWHAT, CUMMETPUSI OTHOCHUTEJIBHO
OpsIMOM Y=X, pacTsI>)K€HHE U C>KAaTHE BJ0JIb OCEH KOOpAUHAT.

Ilpaxkmuueckue 3anuamus

IIprumepbl 3aBUCHUMOCTEN MEXKAY NEPEMEHHBIMH B pEaJIbHBIX IMpolieccaX M3 CMEXKHBIX
nucuurinH.  Onpenenenue ¢ysHkuuii. Iloctpoenne u  yreHue rpa@uUKOB (QYHKIIHH.
HUccnenoBanmne ¢ynkiuu. CBOMCTBa JIMHEWHOW, KBaJAPAaTUYHOM, KYCOYHO-JTUHCHHOU W
IpobHo-TMHeNHON ¢yHKuuii. HemnpepsiBHbie W miepuoandeckue ¢pyHkuuu. CpoiicTBa M
rpaduKH CHHYyca, KOCHUHyca, TaHreHca U KoTtaHreHca. ObpaTHble PYyHKIMH U UX IpadUKH.
O6patHble TpuroHomerpudyeckue ¢GyHKnun. IIpeobpa3zoBanusi rpaduka QyHKIIUH.
'apmonnueckue konebanusi. [IpukimangHaeie 3aga4u.

IToka3zaTtenbHble, JorapudMuUUecKie, TPUTOHOMETPUIECKHUE YPAaBHEHUS

U HepaeeHCcmeéd.
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HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocaenoBarenbHocTH. CriocoObl 3ajlaHUsI U CBOMCTBA YMCJIOBBIX IIOCJIE€I0BATEIIBHOCTEH.
Ilonsimue o npeodene nocnedoeamenvrnocmu. CywecmeogaHue npeoenia MOHOMOHHOU
oepanuuerHou nocnedoeamenvrocmu. CyMMHUPOBAHHE MOCJIe0BaTeIbHOCTEH. beckoHeyHO
yObIBaro1iast reoMeTpUUecKasi IIporpeccusi U ee cymma.

IIpou3Boanas. IloHsiTe 0O NPOU3BOAHON (PYHKIIMH, €€ T€OMETPHUUYSCKUN U (PU3HUECKHUUI
CMBICJI. YpaBHEHHUE KacaTeJIbHOW K rpaduky ¢yHknuu. [IpousBomHble CyMMBbI, pa3HOCTH,
MMPOU3BEJACHUsI, dYacTHbIe. [IpOoM3BOAHBIE  OCHOBHBIX  JJIEMEHTAPHBIX  (PYHKIIHMA.
[IpyuMeHneHne NTPOU3BOAHOW K MCCIECHOBAHUIO (PYHKIHMI ¢ MTOCTPOCHUIO TIpadHUKOB.
I1Ipouzeooruvie oopammoti pyHKYUU U KOMIROZUYUU QYHKYUU.

IIpuMepsl MCHOJIB30BAHUS INPOMU3BOAHOM UIsI HAXOXKIACHUSI HAWJIy4dIllEro PEIICHUSI B
MPUKJIAAHBIX 3ajadax. Bropast nmpon3BoaHasi, €€ TeOMEeTpHUUYECKUN U (PU3UYECKHUIT CMBICI.
Haxo>xnenne ckopocTu A1 1poliecca, 3alaHHoro (opMyJioi U rpaduKoM.

IlepBooOpa3nas u mHTerpaj. IIpuMeHeHne onpeneseHHOro MHTErpana JUisi HaXoXKICHUs
IIomaa KpUBOJAMHEMHON Tpaneuuu. Popmyrna Heiorona—Ileiionuna. Ilpumepst
MIPUMEHEHUSI HHTEerpajia B (PU3NUKE U TE€OMETPHUH.

IlpaxkmuuecKkue 3anamus

YHucsioBast  I10CJI€AOBATEIBHOCTh, CIIOCOOBI €€  3aJaHusl, BBIUMCICHUS  YJICHOB
IOCJIE€N0BATEIBHOCTH. Ilpenen IOCJIE0BATECIIBHOCTH. beckoneuno yObIBaroiasi
reoMeTpHUYecKasi IPOrpeccus.

ITpon3BoaHas: MEXaHUYECKUM U T€OMETPUYECKHUU CMBICJI IPONU3BOJHOM.

VYpaBHeHHe KacaTeJdbHONW B oOmieM Bujue. IlpaBuna u dopmynsl auddepeHumupoBaHus,
Tabauna Opou3BOAHBIX 3JeMEeHTAapHbIX (GyHKIUM. HMcciaenoBanue (GyHKIIMHA C IOMOILBIO
npousBogHoN. HaxosxneHue HauOoJIbILIEro, HAUMEHBIIEr0 3HAYEHHUsSI U DKCTPeMaslbHBIX
3HAYCHUH (PYyHKIIUH.

HNuTterpan u nepBoobpasHasi. Teopema Hprorona—Jleitonuna. Ilpumenenue nHrerpasna K
BBIUHMCJICHUIO (PU3NYECKUX BEJIUYUH U IJIOIIAJIEH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHMs U cUCTeMbl ypaBHeHu. ParinonanesHele, HppalinoHaJIbHbIE, IIOKA3aTEIIbHbBIE 1
TPUTOHOMETPHUYECKHNE YPABHEHUSI U CUCTEMBI.

PaBHOCMIIBHOCTH YpaBHEHHUN, HEPABEHCTB, CUCTEM.

OcHOBHBIC TpPHUEMBbI WX perieHust (pa3IoKeHWEe Ha MHOXKUTEIIM, BBEJCHHE HOBBIX
HEU3BECTHBIX, MOJCTAHOBKA, rpapuuecKuii MeTox).

HepaseHncrsa. Panuonanbshsbie, UppaloHaJIbHBIEC, oKa3aTeJbHbIC 1
mpucornomempuieckue HepaBeHCTBa. OCHOBHBIE IIPUEMBI UX PEILICHUS.

Hcnouab3oBanue CBOMCTB U rpapukoB (PYHKHMIA NP pelmIeHUH YpaBHEHHUH WU
HepaBeHCTB. MeToa wuHTepBanoB. M3o0pakeHne Ha KOOPAMHATHOW MJIOCKOCTH
MHO>KECTBA PEIICHUN YPABHEHUU U HEPABEHCTB C ABYMsI IIEPEMEHHBIMH U UX CHUCTEM.

Ilpukiaonsie 3a0auu

IIppumMeHnenne MaTeMaTHYEeCKUX METOJOB JJIsI PELICHUsl COJAep>KaTeJIbHBIX 3aja4d M3
pa3Iu4YHBIX o0JjlacTell HayKH W NpakTUKU. MHTepnperalysi pe3yjbTrara, y4eT peajibHbIX
OrpaHUYCHUN.

Ilpaxkmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocuibHOCTH ypaBHeHUH. IlpeoOpa3zoBanue ypaBHEHUIA.
OcHOBHBIE NpPHUEMBI pellIeHUsI ypaBHeHUU. PemieHne cucrem ypaBHeHui. Mcnonb3oBaHue
CBOMCTB U rpa¢mMKoB QPYHKIIUN AJIsT PEIIEHUsI YypaBHEHUNH U HEPABEHCTB.
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KOMBUHATOPUKA, CTATUCTHUKA 1 TEOPUS BEPOSITHOCTEU

DJIeMeHTBhl KOMOUHATOPUKH

OcHOBHBIC TIOHATHSI KOMOMHATOPHKH. 3aJayd Ha IIOJCYET 4YHCIa pa3MELICHUI,
IIEpEeCTaHOBOK, coueTaHuii. Pemenne 3amau Ha miepebop BapuantoB. dDopmyria OmHOMAaA
HproTtona. CoiicTBa OMHOMHHAJIBHBIX KO3 duitneHToB. Tpeyronbuuk Ilackanst.

DJIEeMEeHTHhl TEOPUH BEPOSITHOCTEU

CoObITHE, BEpOSITHOCTH COOBITHSI, CJIOKEHHE U YMHO>KEHHE BeposiTHOocTeM. [lomsamue o
nezasucumocmu coovimutl. /JucKkpemmnas caydarHas 6eaudUHd, 3aKOH ee pacnpeoesieHUsl.
HYucnosvie xapaxkmepucmurku OUCKPEMHOU CAYVUAUHOU Geaudunsl. [lonamue o 3axone
botvuuux yucet.

DJIEMEHTHI MAaTEMaTHUYCCKOM CTAaTUCTUKU

I[IpencraBienue  nanHbIX  (TAabiuIBl, aAuarpamMmbl, TrpadUKH), 2eHepalbHAs
COBOKYNHOCMb, 8blOOpKA, cpedHee apudmemuueckoe, meouarna. Ilonamue o 3adauax
MamemamudecKou CmamucmuKku.

Pewernue npakmuueckux 3a0a4 ¢ NpuMeHeHuemM 8eposinHOCHHBbIX Memo008.

Ilpakmuueckue 3anamus

Hctopust pa3BuTusi KOMOMHATOPUKHU, TEOPHUU BEPOSITHOCTEH M CTATUCTUKHU U UX POJIb B
pa3snu4YHBIX cdepax YeIOBEYECKOW JKH3HENESITSIIbHOCTH. IIpaBMia KOMOHMHATOPHUKH.
Pemenne koMOMHaATOpPHBIX 3aaad. Pa3mereHusi, codyeTaHUsT U IIEPECTAaHOBKHU. BbuUHOM
Hrerorona u tpeyronbHuk Ilackansi. [lpukinangabie 3agadu.

Kiaccnueckoe onpeneseHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TEOpeMa O CyMMeE
BEpOsAITHOCTEM. Brpruucienue BeposiTHocTed. llpukimannele 3anadn. llpencrasiieHue
YUCJIOBBIX JaHHBIX. [IpukinangHbie 3agayu.

I'EOMETPUA

Ilpsimble u nnrockocmu 6 npocmpancmaee

B3anMmHOe pacnosiookeHue ABYyX OpsIMBIX B IIpocTpaHCTBE. llapamienbHOCTH HNpPsIMOM M
miockocTu. IlapamnenpsHocTh 1IOCKOCTEH. llepneHAUKYIISIPHOCTh NPSIMOM M IIJIOCKOCTH.
IleprieHAUKYJISIp ¥ HAKJIOHHAsI. YTOJ MEXXAY HNPSIMOM M INIOCKOCTBIO. /IByrpaHHBIN yTOJI.
Yroa Mexx1y IIIOCKOCTSIMU. lIepneHanKyIsIpHOCTh ABYX IIJIOCKOCTEM.

I'eomeTpuueckne npeoOpa3zoBaHUsI MPOCTPAHCTBA: MapaUICTIbHBIM MEPEHOC, CUMMETPUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[MTapannensHoe nmpoekTupoBaHue. /lrzowaos opmozoranvHou npoexyuu. VI3ob6paskeHue
IIPOCTPAHCTBEHHBIX QUTYP.

MHOrorpaHHUKH

Bepmmnel, pelOpa, rpaHum MHOrorpaHHuka. Pazeepmra. Mmnocoeparmnbie yeiol.
Buinyxavie mrnozoepannuxu. Teopema Oiiiepa.

IMpuszma. Ilpsimast u raxnonnas npusMma. llpaBuinbHass npusMma. Ilapamnenenunen. Kyo6.
IMTupamunna. IlpaBunpHast nupamMuga. YcedeHHast nupamuaa. Terpasap. Cummerpuu B
Ky0e, B mapajuiesienuiiesie, B npu3Me u nupamujae. CedeHust kyba, IpU3Mbl U TAPAMUIBI.

[IpeacraBnenne © TNpaBUJIBHBIX MHOTOrpaHHUKax (TeTpa’ape, KyOe, oOKTalipe,
TOAeKadApe U UKOCAIPE).

Teista 1 MOBEpXHOCTH BpallCHUS
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Hunuaap m koHyc. YcedeHHBIM KOHYyc. OcHOBaHWE, BbICOTA, OOKOBasli IOBEPXHOCTb,
oOpa3zyromiasi, pazBepTka. OceBbIe CEUSHHUSI U CEUYCHUsI, TTapaljieJIbHbIE OCHOBAHUIO.
lap u chepa, nx ceuenusi. KacareapHast MIIOCKOCTh K cepe.

N3mepenuss B reomeTpuu

O6bem m ero u3mMepenue. MHTerpanpHast popmysia oobema.

dopmyitel o0bemMa Kyba, MPSIMOYTOJIBHOTO IlapaliiejieluIiea, MPU3Mbl, HMHUJIHHIpA.
dopmyIibl 00beMa NUpaMHuIbl U KOHyca. DopMysibl TLUIOMIAIM MOBEPXHOCTEH HUIIMHApPA U
KoHyca. DopmyJibl o0beMa mrapa M Iiomagu cepsl.

IMTomo6ue Ten. OTHOMICHUS TUIOIIAACH MOBEPXHOCTEH U 00BEMOB TTOTIO0HBIX TEJI.

KoopanHaTsl U BEKTOPHI

[IpsimoyronpHasi (IekapTroBa) cuUcCTeMa KOOpAMHAT B nOpocTtpaHcTBe. Dopmyia
pacCTOSIHUSI MEXK1y IByMsI TOUKAaMH. Y paBHEHUsI cepbl, 1Z0CKOCMU U NPAMOLU.

BekTopbsl. Moaynps BekTopa. PaBeHCcTBO BeKTOpOB. Ci10>K€HHE BEKTOPOB. YMHOYKEHHE
BEKTOpa Ha 4uHcjio. Pa3sjoskeHue BeEKTOpa II0 HaIpPaBJICHUSIM. YTIOJI MEXAy ABYyMsl
BekTopamu. IIpoeknuss BexkTtopa Ha ocb. Koopaumnarter BekTopa. CxaisipHoe
IIPOU3BEICHHUE BEKTOPOB.

Hcnonp3oBaHue KOOPAUHAT U BEKTOPOB IIPU PEHICHUHM MAaTEMAaTHUYECKUX WU IIPHUKJIAIHBIX
3a7ad4.

IlpaxkmuuecKkue 3anamus

IIpu3dHaku B3aMMHOIO PACIHOJIOKEHHUSI NPsSIMBIX. YTO0JI MEXAy HNpsiMbIMH. B3aumHoOe
pacHoIoKEHUE NPSIMBIX U IUIOCKOocTel. IlepneHnauKysisip 1 HaKJIOHHAsl K IJIOCKOCTH. YTOJI
MEXKIy IIPSIMOM M IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAaCIOJIOKEHHUHU IIPSIMOM U IJIOCKOCTH.
Teopema o0 Tpex neprneHIUKYIsIpax.

IIpu3Haku U CBOMCTBA NapaUICIIbHBIX U NEPIEHAUKYJISIPHBIX IJIOCKOCTEN. PaccrostHue
OT TOYKH 10 IJIOCKOCTH, OT IPSAMOU N0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY

IUIOCKOCTSIMH, MEXJy CKpPEIIMBAIOIIMUMUCA NPSIMBIMH, MEXKAY HNPOU3BOJIBHBIMU
(urypamu B ipocTpaHCTBE.

[TapannenbHOE TIPOEKTUPOBAHUE U €T0 CBOMCTBA. 7eopema o0 naowaou opmocoHaIbHOU
npoeKyuu MHo20y201bHUKA. B3auMHOE pacIioyloKeHHne MPOCTPAHCTBEHHBIX QUTYD.

Paznuunbie Buabl MHoOrorpaHHukoB. HWMx wu3oOpakenusi. CeueHusi, pa3BepTKU
MHOTOIrpaHHUKOB. [Iomane nosepxHoctu. Buasl cuMmmMmeTpuii B npoctpancTtBe. CHMMETpHUsT
TeJI BpallleHUsI 1 MHOTOTPaHHUKOB. Beluncienue miomniaaei 1 00beMOB.

BekTopsel. JlencTBUsi ¢ BEKTOpaMH. JlekaproBa cuUCTeMa KOOPAMHAT B HPOCTPAHCTBE.
YpaBHEHHE OKPY>XKHOCTH, chephl, IIIocKocTH. PaccTosinue mexy ToukaMmu. JlefcTBus ¢

BEKTOpaMH, 3aJaHHbIMM KoopauHataMu. CkajsipHO€ TIIPOU3BEIEHHE BEKTOPOB.
BekTtopHoe ypaBHeHHME TOpsIMOM W IUIOCKOCTH. Mcnojb30BaHHME BEKTOPOB  IPH
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

J1s1 BHEayIUTOPHBIX 3aHSATHUH CTyAE€HTaM Hapsily C pEHICeHHEM 3aad U BBINOJIHEHUS
NpaKTUYECKHUX 3aJaHUM MOYKHO MHPEUIOKUTH TE€MbI HCCIEI0BATEIbCKUX U pedepaTUBHBIX
pabdoT, B KOTOPBIX BMECTO CEPHUI OTAEIBbHBIX MEIKHUX 3aJad U YIpa>KHEHUH IpensiaraloTcsi
CIO>KETHBIE 3aJaHHusl, TPeOylolllre UTUTEJIbHOM padoThl B paMKaxX OJHOM MaTeMaTHYeCKOM
CUTyallMM. OTU TEeMbl MOT'YT ObITh KaK WHJIMBUIYAJIbHBIMU 33aJaHUSIMU, TaK U TPYIIIOBBIMH
JIJIsL COBMECTHOI'O BBITIOJIHEHUSI UCCIICIOBAHUS .

Ilpumepnvie memwol pehepamnoes (00k1adoe8), ucc1edo6ametbCKux
npPoeKmos

e HenpepsiBHBIE I1poOH.

21



IIpuMeHeHHne CII0>KHBIX IMIPOLIEHTOB B DKOHOMHYECKHUX pacyeTax.

[TapannenpHOE NPOEKTUPOBAHUE.

CpenHue 3Ha4Y€HUsI U UX IIPUMEHEHUE B CTATUCTHKE.
BekTopHOE 3agaHue NIPSIMBIX U IJIOCKOCTEU B IIPOCTPAHCTBE.
Ci10’KeHHEe TapMOHHUYECKUX KOJIcOaHU.

I'padnueckoe penieHue ypaBHEHHUI U HEPABECHCTB.
IIpaBusibHBIE U MOJYIIPABUIIBHBIE MHOIOTPAaHHUKH.
Konnueckue ceueHUsI 1 UX MIPUMEHEHUE B TEXHUKE.
[Monsitne nuddepennmana U ero NPUIOKEHUS.

CxeMbl MOBTOPHBIX UCTIbITAHUN bepHyiiu.

HccnenoBanne ypaBHEHUN U HEPABEHCTB C apaMETPOM.
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TEMATHUYECKOE IITVTAHUPOBAHMUE

COILIUAJTIBHO-3KOHOMUWYECKUU MPOPUTIb
INPODPECCHOHAJIBHOI'O OBPA3OBAHUA

I[Ipu peanmuzanuum  coiep>kaHHsi  001eo0pa3zoBaTeAbHON  y4yeOHOM  AUCIIMILIUHBI
«Marematuka» B 1penenax ocBoeHuss OIIOII CIIO nHa 06a3e OCHOBHOro OOIIEro
obpa3oBaHust C IIOJydeHHEeM cpeaHero obimero obpaszoBanusi (IIIICC3) makcumaabHast
ydyeOHast Harpys3ka oOydaromuxcsi no crnenraiabHocTsiM CIIO conmaimbHO-3KOHOMHYECKOTO
npoduist cocraBisier — 351 uwac. M3 Hux ayauropHasi (o0sizaresbHasi) Harpyska
oOyyJarommxcsi, BKJIO4Yas mpakTudeckue 3aHsitust (114 wacoB), — 234 wyaca;
BHEayJIHUTOpPHAsI caMOCTOsITeJIbHAst padora ctyaeHToB — 117 gacos.

TEMATHUUYECKHWH T1JTAH

KoauuecTBO 4acoB
Bua yueOHo# padoThI N
COIMAJIBLHO-)KOHOMMYECKHI
npopunin
AvautopHbie 3ansaTusi. Coaep:;kanue o0vieHus: Cneunmaabnoctu CITIO
BseneHue 2
Pa3BuTue MOHSITHSI O YHCJIE 10
Kopnu, crenienu u jjorapumel 28
IIpsiMbl€ ¥ IIJIOCKOCTH B IIPOCTPAHCTBE 20
KombOunHaTopuka 12
KoopanHaThl M BEKTOPEI 16
OCHOBBI TPUTOHOMETPHHU 31
DOyukimu u rpaduku 18
MHOrorpaHHMKH M KPYIJIbIE Tejia 26
Hauaya MmaTeMaTU4ecKOro aHajansa 24
HMHBTEerpan u ero npuMeHSHHUES 15
DneMeHTHI TEOPUH BEPOSITHOCTEN U 12
MaTeMaTHYEeCKOM CTATUCTUKU
YpaBHEHUS U HEpABEHCTBA 20
Hroro (B Tom uucse 114 JIII3) 234
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OkoHuyaHne Tabanubl

Bua yueoHoii padoThbl

KoJumuecTBO 4acoB

COMAJIBHO-IKOHOMUWYEeCKHI
npogpuib

AviauTopHbie 3auaATHA. Conepskanue o0vVIeHU s

Conemuajasnoctu CITO

BHeay)II/ITODHaﬂ CaAMOCTOATECJIbHAA pa60Ta

IToaroroBka BBICTYIJIEHUH 110 3aJaHHBIM
TeMam, JI0OKJIaJoB, pedepaTos, 3cce,
WHIUBUAYaJIbHOTO MPOEKTAa C UCIOJIb30BAHHUEM
nHGOPMAITHOHHBIX TEXHOJIOTHN U .

117

3auema 3Kzamerna

Ilpomerxcymounasn ammecmayus 6 popme, oudphepenyupoearnrnozo

Bcero

351
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XAPAKTEPUCTUKA OCHOBHbBIX BU/JIOB YYEBHOMU
AEATEJIBHOCTHM CTYAEHTOB

Xap AKTEPUCTUKA OCHOBHBIX BU0B

Conep:xkanue
oGyaenus NesITeJIbHOCTH CTYI€HTOB (HA YyPOBHE YyUeOHbIX
neicTBmil)
BBenenue O3HaKOMJIEHUE C POJIbI0O MAaTEMAaTHUKU B HAYKE,
TeXHUKE, SKOHOMUKE, THOOPMAITMOHHBIX TEXHOJIOTUSIX
U IPAKTUYECKOM IesiTeIbHOCTU. O3HAKOMIICHHUE C
[EeJISIMU U 3a/ladaMy U3YUYCHHUSI MATEMaTUKU IPU
ocBoeHHU crneuragbHocte CI10
AJITEBPA
Pa3Burue BeinosiHeHue apupMeTHUECKUX JISUCTBUM HAl
MOHSITUS O qHCJIaMU, COYeTasl yCTHBIE U MUChbMEHHBIC TPUEMBI.
qucae Haxoskieane npuOIM>KEeHHBIX 3HAYCHU N BEJTUIHUH U
[MOTrPEIITHOCTEH BBIYHUCIICHUH (a0COTIOTHOM U
OTHOCHUTEJIBHOM); CPABHEHHUE YHCIIOBBIX BBIPAYKCHHMA.
Haxo>xnenne onmbok B mpeodpa3zoBaHUSIX U
BBIYHCIICHUSIX (OTHOCUTCSI KO BCEM ITyHKTaM
[IPOrpaMMBbl)
KopHu, crenenu, O3HakKOMJIEHHE C TIOHSITUEM KOPHSI N-U CTENEHH,
orapugmeI CBOMCTBaAMH paJUKaJIOB U IIpaBUJIAMU CPABHEHU S
KOpHEH.

dopmyIMpoOBaHUE OITPEIECIICHUSI KOPHSI U CBOMCTB
KOpHel. BelunciieHne u cpaBHEHUE KOPHEH,
BBITIOJTHEHUE TIPUKUJIKU 3HAYCHUST KOPHSI.
IIpeoOpazoBaHUe YUCIOBBIX U OYyKBEHHBIX BBIPA’KEHUH,
coAep KaliuX paguKabl.

BeinmostHeHHne pacueToB 1o ¢popmysiaM, coaep Kaiium
paauKabl, OCYILIECTBIISISI HEOOXOAUMBbIE OJICTAHOBKH U
npeoOpazoBanusi. OnpeneseHue paBHOCUIIBHOCTH
BbIpA>KEHUU C pagukaiaMu. Perienue
UppallMOHAIbHBIX YPABHEHUM.

O3HaKOMJIEHHE C TIOHSITUEM CTEIIEHHU C
NIECTBUTEIBHBIM ITOKA3aTEJIEM.

Haxo>xnenue 3Ha4eHUM CTENEHU, UCIIOIb3Ys IPpU
Heo0X0/IMMOCTHU HHCTPYMEHTAJIbHbIE CPEJICTBA.

3anuchIiBaHHUE KOPHSI N-U CTENNEHU B BHUJIE CTEIIEHU C
NPOOHBIM MOKAa3aTeJIEM U HA000POT.

dopmyrpoBaHHE CBOUCTB CTeNeHeN. Beruncinenue
CTEIIEHEHN C pallMOHAJIBHBIM NOKAa3aTEeJIEM,
BBITIOJTHEHUE TIPUKWUJIKH 3HAYCHHUSI CTETICHH,
CpaBHEHUE CTEIICHEN.

IIpeoOpazoBaHUE YUCITOBBIX U OYKBEHHBIX
BBIpA>KEHUM, COACPIKANIUX CTSTICHU, IIPUMEHSI ST
cBolMcTBa. Penienue noka3zaTejibHbIX YPABHEHHU .




IIpeodpa3oBanue
ajJredOpanvyecKux
BbIpaKeHUu

BrimorHeHHE ipeoOpa3oBaHUil BRIpA>KeHUH,
MpuMeHeHne GopMyJi, CBSI3aHHBIX CO CBOMCTBAMU
cTerneHeu u jorapudmos.

OmnpenesieHre 06J1acTH TOITYCTUMBIX 3Ha4YE€HUHN
iorapumMmuYecKoro BeIipa>keHusi. Penienue
iorapu(pMHUYEeCKUX YPaBHCHHUH

OCHOBBI TPUTOHOMETPUN

OcHOBHEIE
MOHATHUA

HBy‘-ICHI/Ie pPaaIuaHHOIoO METOAa UBMCPCHUA YI'JIOB
BpAIlIEHUSI I WX CBSI3U C I'PAaJyCHOU MEpPOU.
300pakeHue yrioB BpallleHUsI Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYMHBI yTJIia C €ro
PACHOJIO>KEHUEM.
dopmMyarpoBaHUE ONIPEACTICHUN
TPUTOHOMETPUYECKUX (PYHKIIUH JIsI YTJIOB IIOBOPOTA U
OCTPBIX YIJIOB IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA U
00BSICHEHHE UX B3AaUMOCBSI3U

OcHOBHEIE
TPUTOHOMETPHUYECK
He TOKIeCTBa

IIprumeHeHnEe OCHOBHBIX TPUTOHOMETPHUUECKHUX
TO>KJIECTB /JIsI BBIYMCJICHUSI 3HAYCHUN
TPUTOHOMETPHUUYECKHUX (PYHKIITUHN T10 OJTHOM U3 HUX

IIpeoGpazoBanusn
NpocTerIunx
TPUTOHOMETPUYECKH
X BbIpasKeHUN

HN3yueHnue ocHOBHBIX GOPMYJI TPUTOHOMETPUHU
(bopMyJITBI CIIO>KEHUSI, YABOCHUSI, MPeoOpa30BaHU ST
CYMMBbI TPUTOHOMETPUUECKUX PYHKIIUN B
[IPOU3BEICHUE U NPOU3BEACHHUSI B CYMMY U IPUMEHEHHUE
[TPU BBIYHUCJICHUM 3HAaYE€HUSI TPUTOHOMETPHUUYECKOI O
BBIPAXKEHHUSI U YIIPOIIIEHHUSI €T0.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPUHU TOUEK
HA €IMHUYHOU OKPY>KHOCTHU U IIPUMEHEHUE UX JUISI
BBIBOJ1a (pOPMYJI IPUBEICHUS

IIpocreimue
TPUTOHOMETPUYECK
e ypaBHEHUS U
nepaeencmea

Penienue o popmysiamMm U TPUTOHOMETPHUUYECKOMY
KpYyTr'y HpOCTEHINNX TPUTOHOMETPUYECKHUX
YPaBHECHU.

IIpuMeHeHMEe 00X METOIOB PEIlIEHUsI YpaBHEHUH
(npuBeeHUE K TUHEHHOMY, KBaJIpaTHOMY, METO/I
Pa3JI0’KEeHUST HA MHOYKHUTEJIN, 3aMEHbBI IIEPEMEHHOI) TIpH
pEILLIEHUHU TPUTOHOMETPUUECKUX YPABHECHUM. Y MEHUE
OTMEYaTh Ha KPYTre pelIeHUsI IPOCTEUIITNX
TPUTOHOMETPHUYECKHUX HEPABEHCTB
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ApKcHUHYC,
APKKOCHHYC,
APKTAHI'€HC YHMCJIa

O3HaKOMJIEHHE C MOHSITUEM 00paTHBIX
TPUTOHOMETPUUICCKHUX (PYHKITUHN.

WN3yuenue onpenesieHni apKCUHyca, apKKOCHHYCa,
apKTaHreHca uuncia, GopMyIupoBaHUE UX,
N300pakeHUEe Ha €MUHUYHON OKPY>KHOCTH,
NPUMEHEHHUE NPU PELICHUH YPaBHEHU M

®YHKIMU, UX CBOMCTBA U TPA®UKHA

DYHKIUH. O3HaKOMJIEHHE C IOHSITUEM IIEPEMEHHOM,

IMonsiTue o [IpUMeEpPaMH 3aBUCUMOCTEN MEXKY IEPEMEHHBIMHU.
HEIPEePbIBHOCTH O3HakKoOMJIEHHE C MOHSITUEM I'paduKa, orpeaeIeHHe
byHKINHN [MPUHAIJIEKHOCTU TOYKU rpaPpuKy GyHKIIUH.

Onpenesienue 1o ¢GopmyJie IpocTerIei 3aBUCUMOCTH,
BUJa ee rpaduka. Beipakenue no popmyiie oqHOMU
[IepeMEeHHON yepe3 ApyTrue.

OzHakomiieHHe ¢ onpeiesieHneM QyHKIINH,
dbopmyupoBanue ero. HaxosxkneHue obdactu
oIrpeaeeHUusI U 00J1acTU 3HAaUYeHUN PyHKIITNH

CeoiicTBa OzHakomIIeHHE ¢ MpuMepaMu QYHKIIMOHAIBHBIX
byHKIMH. 3aBHCUMOCTEN B peaibHBIX IIPoIeccax U3 CMEXKHBIX
I'papuueckas TUACIIUITIINH.

MHTepIpeTanms. O3HaKOMJIEHHE C I0Ka3aTeJIbHBIMHU PACCY>KIACHUSIMUA
ITpumepsl HEKOTOPBIX CBOMCTB JIMHEMHON U KBAJIpaTHUUYHOM
(pyHKIIHMOHAJIbHBIX byHKIIMI, TpOBEICHUE UCCIIEIOBAHUS TUHEWHON,
3aBUCHUMOCTEH B KYCOYHO-JIMHEWHOMN, TpOOHO-JIMHEHHOMN U

peaibHbIX KBaJIpaTUYHOU (PYyHKIIUN, TIOCTPOEHHE UX TPaPUKOB.
npoueccax u ITocTpoenue u urenue rpagpuKoB QyHKITHHA.

SABJICHUSIX HccinenoBanue GyHKIIUU.

CocTaBneHune BUJ1I0B GyHKIUHU 10 JAHHOMY YCJIOBHIO,
pelIeHNe 3a1a4 Ha SKCTPEMYM.

BeinosnineHue npeodpazoBaHuil rpadpuka GyHKIINHA

Oo0paTtHbIe WN3yuenue nonsmus obpammnoii pynxyuu,
byHxmun oIpeJieJIEeHHE BUAA U nocmpoernue epapuxa oopammou

DyHKYUU, HaxodxcoeHUue ee obracmu onpeoereHust U
ooracmu 3nauernuti. [lppMeHeHne cBOMCTB QyHKIIUN
[IPU UCCJICIOBAHUU YPAaBHEHUN U pEIICHUH 3a/1a4d Ha
SKCTpeMyM. O3HAKOMJIEHUE C MOHSATUEM CIIOKHOU
byHKTIIT
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CreneHHsle,
Ka3aTeJbHbIE,
rapupmuyeckue

TPUTOHOMETPUYIECCK

pyHKUIMH.

OOpaTHbIe
TPUTOHOMETPHUYECK

Gy

Breruucnenue 3HaueHui GyHKIINN 10 3HAYCHUIO
aprymMmeHTa. OnpeaeseHrue N0JI0KEHUS TOUKU Ha
rpaduKe 110 ee KoopJauHaTaM 1 Ha000pOT.
Hcnionb3oBanue CBOUCTB (PYHKITHH JUISI CDAaBHEHUS
3HAYCHHUU CTENeHEeH U JJorapu¢MoB.

ITocTpoenue rpaduKOB CTETICHHBIX U
imorapudmMudecKuX QyHKIHHA.

Pemenue mokazaTeIbHBIX U JIOTAPUPMHUUECKUX
YPaBHEHU U HEPABEHCTB MO U3BECTHBIM aJITOPUTMAM.

O3HaKOMJIEHHE C MOHSITUEM HENPEPBIBHOM
rnepuoandecKoi GyHkuuu, GopmMyIupoBaHUE CBOMCTB
CHHYCa U KOCUHYCa, IIOCTPOCHUE UX I'Pa(HUKOB.

O3HaKOMJICHHME C TOHSITUHEM FapPMOHHUYECKUX
KOJICOAHUM U IpUMEpaMy rapMOHHUYECKUX KOojleOaHu
TJIsT OTIMCAHUSI TIPOILECCOB B PU3MKE U IPYTUX 00J1aCTsIX
3HAHUSI.

OzHakomiIeHHE c MOHSITUEM pa3pbIBHOM
rnepuoandecKo GyHKOuu, GopMyIupoBaHHE CBOMCTB
TaHTeHCa U KOTAHTeHCa, IIOCTPOSCHUE X I'PadUKOB.

ITpumenenue cBOMCTB (GYHKIIHM 15T CPABHEHUS
3HAYCHU I TPUTOHOMETPHUYECKUX (QDYHKIHM, PEIICHUS
TPUTOHOMETPHUUYECKUX ypaBHeHUM. /locmpoeHue
epadurxos 0bpammvix mpucoHOMempuU4ecKuUx
DYVHKYULL U onpedesleHUe NO SPAPUKAM UX CEOUCE.

Brmmontaenne npeoOpa3zoBaHust rpapUKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

TH

IHociienoBaTreJILHOC

O3HaKOMJIEHHE C TIOHSITHEM YHCIIOBOM
MOCJICAOBATEIILHOCTH, CIIOCO0aAMMU €€ 3alaHusI,
BBLIYHCIIEHHUSIMH €€ YJIEHOB.

O3nakomieHue c noHsIMmuem npeoesid
nocneoosamestornocmu. O3HAKOMIICHUE C
BBIYHCIIECHUEM CYMMBI 0€CKOHEYHOT'O YHCJIOBOTO psijia
Ha IIPUMEpPE BEIYUCIICHUSI CYMMBI OSCKOHEYHO
yOBIBaIOIIEH T€OMETPHUIESCKOU ITPOTPECCHUH.

Penrenne 3aga4d Ha mipuMeHeHHE POPMYITHI CYMMBI
0ECKOHEUYHO yObIBaIOIIEeH reOMEeTPHUUECKOM NPOTrpeccuu
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ITpousBoaHas u
ee IpUMeHeHue

O3HaKOMJICHHE C MOHSITUEM HPOU3BOTHOM .

HN3yuenune u popMyImpoBaHHE €€ MEXAaHUYECKOI0 U
FE€OMETPHUYECKOTO CMBICIIAa, U3yYCHHUE alropuTMa
BBIYMCIICHUSI IPOU3BOJHOM HA IPUMEPE BEIYMCICHHUST
MTIHOBEHHOW CKOPOCTH M YTJI0BOTO KO3 duUiineHTa
KAacaTeJIbHOU.

CocTaBieHHe ypaBHEHHUS KacaTeIbHOM B OOIIIEM BHJIC.

VYcBoenue npaBuit a1udhepeHIUPOBaAHUST, TAOITUIIBI
IMPOU3BOIHBIX dJIEMEHTAPHBIX QYHKIIUH, TPUMEHEHUE
st nuddepeHnupoBanust QyHKIHIM, COCTABIICHUS
YpPaBHEHUSI KacaTeJIbHOM.

H3yueHue TeopeM o CBSI3U CBOMCTB (DyHKITUU U
[MPOU3BOIHOM, (HOPMYITUPOBKA HX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOHOM
rccienoBanust GyHKIINHU, 3aJITaHHOU (OPMYJITOH.

YcTaHOBJICHHE CBSI3U CBOMCTB QYHKIIHH U
[MPOU3BOIHOM 110 UX rpaduKam.

I[TpuMeHeHre NPOU3BOIHOM JUUISI PEIIICHUST 3a1a4 Ha
HaXO0XKJICHUE HAUOOJIBIIIECT0, HAMMEHBIIICTO
3HAYCHUS U HAXO0XKJACHHUE YKCTpEMyMa

IlepBooGpa
3HaA U
MHTErpaJ

O3HakoMIIEHHE C HOHSITUEM UHTErpasa u
rnepBoobpa3Hoii. Mzyyenue npaBusia
BEIYMCIICHUSI IEPBOOOPA3ZHON U TEOPEMBI
Hprorona— JletioauIa.

Pemenue 3aga4 Ha CBsI3b IIEPBOOOPA3HON U ee
[MPOU3BOIHOM, BEIUHCIIEHHE IIEPBOOOPA3HOM 15
TaHHOW PYHKIIUH.

Penienue 3anau Ha npuMeHeHHE UHTErpasa ajist
BBIYMCIICHUST GU3NYECKHUX BEJIUUMH U TUIOIIA e

YPABHEHUWSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMBI
YPABHEHU M
HepaBeHcTBa U
CHCTEMBI
HEePaBeHCTB C ABYMSI
nepeMeHHbIMU

O3HaKOMJIEHHE C MPOCTEUIIIMMH CBEICHUSIMHU O
KOPHSIX ajre0panyecKuxX ypaBHEHUM, HOHSATUSIMUA
MCCJIEIOBAaHUS] YPABHEHUI U CUCTEM YPABHEHMUIA.

M3yuenune Teopnn paBHOCHUIIBHOCTH YPAaBHEHUM U €€
npumeHeHus1. [loBTopeHue 3anmcu pereHust
CTaHJIapTHBIX ypaBHEHUI, MPUEMOB IIpeoOpa30BaHUS
YPaBHEHMH JJIsI CBEACHUSI K CTAHAAPTHOMY YPaBHEHHUIO.
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Pemenne pannonanbHbBIX, UPPALlUOHAIIBHBIX,
[M0Ka3aTEJIbHBIX U TPUTOHOMETPUYECKHUX
YPABHEHUMN U CUCTEM.

Hcnonp3oBaHUE CBOMCTB M rpadKOB (DYHKITUM JITST
peureHust ypaBHeHUM. [loBTOpEHHE OCHOBHBIX
[IPHUEMOB peIIeHUs cucTeM. Pelnienre ypaBHEeHHUH C
[IPUMEHEHHEM BCEX ITPUEMOB (Pa3iIo>KeHHUSI

Ha MHO>KUTEJIN, BBEICHNUSI HOBBIX HEU3BECTHBIX,
[10/ICTAHOBKH, IPa(UIECKOro METO/1a).

Pemenne cucreM ypaBHEHUM ¢ IPUMEHEHUEM
pa3JINYHBIX c10c000B. O3HAKOMIIEHHE C OOIIIMMU
BOIIPOCAMM PEILICHNSI HEPABEHCTB U UCII0JIb30BAHUE
CBOMCTB U rpauKOB PYHKIIUN IPHU pELLICHUH
HEpaBEHCTB. Penienue HepaBeHCTB U CHUCTEM
HEPaBEHCTB C IPUMEHEHHUEM PA3JIMYHBIX CIIOCO0O0B.

IIppuMmeHeHrne MaTeMaTHUECKUX METOI0B 151
pELIEHMsI COIePrKATEIBHBIX 3a/lad U3 Pa3JIUYHbIX
o0s1acTe HAyKU U NTpakTUKu. UHTepnpeTupoBaHue
PEe3yJIbTaTOB C YYETOM PEAJIbHBIX OTPAHUYEHUMN

3JIEMEHTBI KOMEMHATOPUKHW, TEOPUU BEPOSITHOCTEM 1
OcHoOBHBbIE HN3yuenwue npaBuiia KOMOMHATOPUKU U
MOHSITUS MPUMEHEHME MTPU PEIICHUH KOMOMHATOPHBIX 3a/1a4.
KOMOMHATOPUKH Penrenne koMOMHATOPHBIX 3a/1a4 METOJIOM
rnepedopa U Mo MPaBUITyY YMHOYKEHUSI.
O3HaKOMJICHHME C MOHSITUSIMU KOMOMHATOPUKH':
pa3sMeneHUsIMH, COUeTaHUSIMH, TEePECTAaHOBKAMH U
bopmysamMu 15151 UX BeluucieHus1. O0bsICHEHUE U
MpUMeHeHHe QOPMYJI 15T BBIUHUCIIEHUS pa3MeIeHUH,
[MEPECTAaHOBOK YU COYETAHWIM NPU PEIICHUH 3a7ad.
OznakomiieHue ¢ buHomom HeroToHa 1
TpeyrojibHUKOM Ilackass. Pemenne npakTHyecKux
3aj]1a4 ¢ MCIIOJIb30BAHUEM ITOHSITUH U TIPaBUJI
KOMOWHATOPUKH
JIeMeHTbI HN3yueHune Kiaccu4ecKoro onpeaeieHust
TeOpUHU BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O CyMMeE
BEPOSATHOCTEH BEPOSITHOCTEM.
PaccmoTtpenmne npuMepoB BEIYUCIICHUST
BepoOsITHOCTEH. Penrenue 3aa4y Ha BRIYMCIIEHUE
BEPOSITHOCTEH COOBITHUI
IIpeacraBiienune O3HaKOMJIEHHE C TPEJICTAaBI€HHUEM YHCIIOBBIX
NAHHBIX (TA0IMIBI, |TAHHBIX U UX XapaKTEPUCTHKAMH.
auarpamMmel, Pemenue npakTuueckux 3aja4 Ha 00paboTKy
rpaguxn) YHCJIOBBIX JITAaHHBIX, BBIYUCICHUE UX XapaKTePUCTUK
TFEOMETPUS
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Ilpsimbie u
MJIOCKOCTH B
MpPOCTPAHCTBE

DdopMyIMpPOBKA U MPUBEACHUE 10KA3aTEIbCTB
[MPU3HAKOB B3AUMHOI'O PACIOJIOXKEHUSI IIPSIMBIX U
IJI0CKOCTeH. Pacnno3zHaBaHue Ha yepTesKax U MOJCIISIX
PA3JIMYHBIX CJIy4acB B3AUMHOI'O PACHOJI0XKEHUS
NPSIMBIX U IIJIOCKOCTEN, apryMEHTUPOBAHHUE CBOUX
cy>kKaeHuii. DopmMyarpoBaHUE OIIPEICICHU M,
[MIPU3HAKOB 1 CBOMCTB NapaJljleIbHbIX U
NEepHEeHANKYJISIPHBIX IIJIOCKOCTEM, ABYTPAaHHbBIX U
UIMHEWUHBIX yTJIOB.

BpinosiHeHHE TOCTPOSHUS YIJIOB MEXKAY NPSIMBIMU,
[IPSIMOM U IIJIOCKOCTBIO, MEYXKY IIJIOCKOCTSIMH 10
ONMCAHUIO U PACIIO3HABAHHUE UX HA MOJEIISAX.

IIpuMeHeHne NPHU3HAKOB U CBOMCTB PACHOJIOKEHUST
MPSIMBIX W IJIOCKOCTEN NPHU pellIeHUH 3a/1a4.

MN300paxkeHune Ha pUCyHKaX U KOHCTPYUPOBAHHE HA
MOJICJISIX NEPHEHANKYIJISIPOB U HAKJIIOHHBIX K
MJIOCKOCTH, NPSIMBIX, HapaJUIeJIbHbIX MJIOCKOCTEM,
YTJIOB MKy IPSIMOU M MIJIOCKOCTBIO 1 000CHOBaHUE
[MOCTPOCHUSI.

Peienune 3a1ay Ha BBIYHMCII€HUE T€OMETPUUECKUX
BeJIMYKH. ONIMCBIBAHUE PACCTOSIHUSI OT TOUKH J10
IJIOCKOCTH, OT IIPSIMOM J10 IJIOCKOCTH, MEXK Y
MJIOCKOCTSIMM, MEK1Y CKPEIIMBAOIINMHUCS IIPSIMBIMU,
MEYK1y MMPOU3BOJIBHBIMU (DUTYpaMHU B IIPOCTPAHCTBE.

DopMyIMpOBaHUE U NOKA3bIBAHHUE OCHOBHBIX TEOPEM
0 paccTosTHUSIX (TeopeM CyIIIECTBOBAHMS, CBOWCTBA).

HN300parkenune Ha yepTesKax U MOJIEJISIX PACCTOSIHUS
11 000CHOBAHHE CBOUX CYy>KJIeHUN. OnpeneneHue u
BbIYVICJIEHUE PACCTOSIHUM B IIPOCTPAHCTBE.
IIpumenenue Gpopmys U TEOpEM MIIAHUMETPUU IJIsI
pelleHus1 3a1a4.

O3HakomiyieHHE €  IIOHATHEM  NapalJICJIbHOIO
MIPOCKTUPOBAHUS U ero CBOMCTBaMH.
Dopmynuposarue meopemuwl 0 naowaou
OPMO2OHATIbHOU NPOEKYUU MHO20YV20/IbHUKA.

IIpumenenue Teopuu 1151 000OCHOBAHUSI TOCTPOCHUM
1 BBIYMCJIEHUN . APpryMEHTUPOBAHHE CBOUX CY KICHUM
0 B3aMMHOM PaCHOJIO’KEHUH NPOCTPAHCTBEHHBIX PUTYD
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MHororpaHHUKH

Onmncanue U XapaKTEPUCTHUKA PA3JIMYHBIX BUJIOB
MHOTOI'PAHHUKOB, IEPEYHUCIICHUE UX JIEMEHTOB U
CBOMCTB.

M300parkeHrne MHOrOrpaHHHUKOB U BBIIIOJIHEHHE
[MTOCTPOCHUSI HA M300parKEHUSIX U MOJICIISIX
MHOT'OI'PAHHUKOB.

BpruuciieHue JUMHEUHBIX JIEMEHTOB U YIJIOB B
[MPOCTPAHCTBEHHBIX KOHQUTYpaLUsX,
APryMEHTHPOBAHHUE CBOUX CY>KICHUM.
XapakTepuUCTHKa U N300pa>KeHHUE CEYCHUST,
pazeepmKu MHO202PAHHUKOE, BBIYUCIICHHE IIIOIAEH
MOBEPXHOCTEH.

IlocTpoenue npocTeNmInx ceueHU Kyoa, IIpU3MBsl,
nmupaMuabl. [l ppumenenue ¢GpakToB U CBEACHUN U3
JIaHUMETPHUH.

O3zHakoMiIeHHE ¢ BUIaMH CHUMMETPUU B
[MPOCTPAHCTBE, GOPMYIIUPOBAHUE ONIPEACIICHUN 1
CBOMCTB. XapaKTEPHUCTUKA CHMMETPHUHU TEJI BpALLICHUS
1 MHOI'OI'PAHHUKOB.

Temxan
MOBEPXHOCTH
BpalleHust

O3HakKoOMJIEHHE C BUJIaMH TeJl BpallleHUs,
dbopmyITMpOoBaHUE UX ONPEJICIICHUI U CBOWCTB.

DopMyIIMPOBAHHUE TEOPEM O CEYEHUU HIapa
[JIOCKOCTBIO M MIJIOCKOCTH, KacaTeJIbHOM K cepe.

XapakTepHuCTHKa U U300parkeHHe TeJl BpallleHUs, UX
pa3BEpPTKH, CEUCHUS.

Pemenne 3amaq Ha nocTpoeHne ce4eHU U,
BBIYMCJICHUE IJINH, PACCTOSIHUM, YIJIOB, IJIOLIAEH.
IIpoBenenune noka3aTeabHBIX PACCY>KIACHUN IIPU
peleHnH 3a1a4.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PELLICHUN
3aj1a4 HA Teja BpalleHUsl, KOMOWHAIINIO TeJl.

HN300parkeHne OCHOBHBIX KPYTJIBIX T U
BBIIIOJIHEHUE PUCYHKA 110 YCJIOBHUIO 33191

HN3mepenusn B
reoMeTpun

O3HaKOMHCHI/Ie C IIOHJATHUIAMMU TIJIOIIIAIN U
o0BbeMa, aKCHMOMAaMH1 U CBOMCTBAMU.

Permnenne 3agay Ha BEIYHUCIIEHHUE IUIOIAAEH IIJIOCKUX
buryp ¢ npuMeHEeHHEM COOTBETCTBYIOIIUX (POPMYIT 1
(akTOB U3 TIL1TaHUMETpUH. 3ydyeHue Teopem o
BBIYUCIICHHUU O6’BCMOB HpOCTpaHCTBeHHBIX TECII,
pernieHue 3a1a4 Ha IIpUMeHeHue GOPMYJIT BEIYUCIICHUS
00beMOB. M3ydueHnue popmMyt AJIst BEBIYUCIICHUS
TJTOTIAJIEH TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJT
BpPAIICHUSI.

O3HaKOMJIEHHUE C METOJOM BBIYUCIEHUS IUIONIAIA
NoBEpPXHOCTH ceprl. Pemienre 3agay Ha BBIYUCIIEHHE
TJTOTIAJIEH TIOBEPXHOCTH MPOCTPAHCTBEHHBIX TSI
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Koopaunatsl n
BEKTOPBI

O3HakoOMJIEHHME C NOOHSITHEM BeKTopa. HM3yueHue
JIEKapTOBOM CUCTEMBlI KOOPJIWHAT B IPOCTPAHCTBE,
MOCTPOCHUE TI0 3aJaHHBIM KOOpAUMHATaM TOYEK U
[MJIOCKOCTEH, HaX0XK/IEHUE KOOPAUHAT TOYCK.

Haxoxxnenue ypaBHeHU OKPY>KHOCTH, chephl,
[JIOCKOCTHU. BpIduciieHue paccTOsTHUNA MEXK Y
TOYKaMM.

MN3yueHne cBOMCTB BEKTOPHBIX BEJINYWH, IPABUJII
Pa3JI07KEHUSI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
[IpaBUJI HAXO0XKJICHUS KOOPAUHAT BEKTOpa B
[IPOCTPAHCTBE, NPABUJI JIEUCTBUU C BEKTOPAMH,
3aJaHHBIMHA KOOpAWHATaMU.

IIpuMeHeHue TeOpUM NpHU PEIISHUH 3a/1a4 Ha
JIEHMCTBUSI ¢ BEKTOpaMu. M3yueHue ckaasspHOTO
[IPON3BEICHUSI BEKTOPOB, BEKTOPHOTI'O YPABHEHU S
NpsIMOM U IIJIOCKOCTU. [IprMeHenue Teopuu npu
pellIeHnH 3a4a4 Ha ACHUCTBUSI C BEKTOPAMH,
KOOPAMHATHBIA METOM, IPUMEHEHHUE BEKTOPOB JJIsI
BBIUMCJIIEHUSI BEJIMUMH YIJIOB U PACCTOSIHUM.
O3HaKOMJIEHUE C JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPHUHN O B3AMMHOM PACIIOJIOKEHUH ITPSMBIX U
IJIOCKOCTEH C UCIIOJIb30BAHUEM BEKTOPOB
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YYEBHO-METO/JMNYECKOE
N MATEPNAJIbBHO-TEXHMYECKOE OBECIIEYEHHUE
MNPOTPAMMBbI YYEBHOU JUCHUIIJIMHBI (MATEMATHUKA»

OcBoeHHMEe mMporpamMmbl Y4eOHOW TUCHHUIUIMHBI «MaTemMaTukKa mnpearojiaracT Haludue B
npodecCUOHAIILHOM 00pa30BaTEIIbHONW OpTraHU3aIluU, peau3ylIield o0pa30BaTEIIbHYIO
nmporpaMmy cpemHero oomiero odpa3oBaHust B mipenesiax ocBoeHust OIIOIT CITIO na 6ase
OCHOBHOT'O 00mIeT0 oOpa3oBaHUsI, y4eOHOTO KaOWHETa, B KOTOPOM HMEETCSI BO3MO>KHOCTh
o0ecredyuTh 00y4YaroluMcsi CBOOOAHBIN JTocTyn B IHTEpHET BO BpeMsi y4eOHOTO 3aHSATHSI U
IEpHOJI BHEYYSOHOH JIeSITSIIHHOCTH.

I[Tomemenne  kabuHeTa  JOJDKHO  YAOBJIETBOPATH  TpeboBanusiMm  CaHUTapHO-
SMHUACMHOIOrHYecKUX TmpaBua u HopMmatuBoB (CaunlluH 2.4.2 Ne 178-02) u ObITH
OCHAIIICHO THIIOBBIM O00OPYIOBAaHUEM, YKa3aHHBIM B HACTOSIIIIUX TPEOOBAHUSIX, B TOM YHCJIIS

CHeIMAJIN3UPOBAHHON y4ueOHOW MeOenblo U CpeAcTBaMH OOYYEHUsI, JOCTATOUYHBIMH JJIsI

BBIITOJIHCHM A Tpe6OBaHI/II71 K YPOBHIO ITIOATOTOBKH O6yanOIlII/IXCH1.

B kabuneTe NOJ>KHO OBITh MYJIBTHMEIUNHOE OOOpyAOBaHHE, MOCPEIACTBOM KOTOPOTO
YYaCTHHUKHU 00pa3z0BaTEJILHOTO Mpoliecca MOTYT IIPOCMATPUBATh BU3YyaJIbHYI0 MH(GOPMAIIHIO
10 MaTeéMaTUKe, co3JaBaTh NPE3CHTAIIUU, BUICOMATEpUAIbl, HHBIE JOKYMEHTHI.

B cocraB y4eOHO-METOIUYECKOTO W  MaTepHAJIbHO-TEXHUYECKOro  00eCreYeHUs
IporpaMMbl YU4eOHOM JTHUCIUILIMHBI «MaTeMaTuKa» BXOJSIT:

e MHOroyHKIIHOHAJIIBHBI KOMIUIEKC MPEIOIaBaTEIIs;

e HarsAHbIE I10cOOMs (KOMIUICKTHI y4eOHBIX TalJIMIl, IJIAKATOB, IIOPTPETOB
BBLJAIOIINXCS YUCHBIX-MAaTEMATUKOB U JIP.);

e uHPOPMAIITMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

® OJKPaAHHO-3BYKOBBIEC MOCOOUSI;

¢ KOMIUICKT TEXHHYECKOW JOKyMEHTAalMH, B TOM 4YHCJIE TacliopTa Ha CpeJcTBa
00y4YeHHsI, MHCTPYKIIUH M0 UX UCIIOJIB30BAHUIO U TEXHUKE 0€30MaCHOCTH,

e OuGIMOTEYHBIN (POH/I.

B 6ubmuoreuHbIit (GOHI BXOAST yU4eOHUKHU, ydeOHO-MeToaudeckue KomruieKThl (YMK),
o0ecrieynBaOIIMEe OCBOCHUE Yy4YeOHOW AUCHHUIUINHBI «MaTemMaTuka», peKOMEHIOBaHHBIC
WU JONYyINEHHBbIE JJIsI HCOOJIb30BaHUSI B TIPOEeCcCHOHATBHBIX 00pa3oBaTeIbHBIX
OpraHm3anmsix, peajJu3yllX o00pa30BaTeJIbHYI0 MPOrpaMMy  CpeIHero  o0Iero
obpazoBanust B nipeaesiax ocBoeHust OITOIT CITO na 6a3e 0CHOBHOTO 00IIIET0 0O0pa30BaHUSI.

bubnunoreunsii GOoHA MOXKET OBITh JOMOJHEH DJHIIMKJIONEIUSIMH, CIPaBOYHUKAMM,
HAay4YHOU, HAYy4YHO-NOMYJISIPHON U APYIOH JIUTEPATYPOU MO MATEMATHUKE.

B mporiecce ocBoeHUsT mporpamMmbl y4eOHOW MUCOHUILUIHHBI «MaTeMaTHKa» CTYIACHTHI
JIOJI>KHBI TIOJIYYUTh BO3MOXKHOCTH JOCTyNa K DSJIEKTPOHHBIM YYEeOHBIM MaTepHaliaM IIo
MaTeMaTHUKe, WMEKIIIUMCSI B CBOOOTHOM JOoCcTyrie B ceTu HHTepHeT (PIEKTPOHHBIM
KHUTaM, MpakKTHKyMaM, TectaM, matepuanam EI'D u np.).

! TIuceMo MunucTepeTBa 06pa3oBanust U Hayku PD or 24.11.2011 Ne M/1-1552/03 «O6 ocHaleHnu 00111e-06pa3oBaTeIbHbIX
YUPEIKACHUN YyUeOHBIM U y4eOHO-JIa00paTOPHBIM 000PYIOBAHHUEM .
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JIMTEPATYPA

JAJis1 CTY/1I€eHTOB

1. BammakoB M.M. Maremaruka: anredpa u Hadyajaa MaTeMaTHYECKOr0 aHAIM3a, TEOMETPHS: YIEOHUK
JUI1  CTYIEHTOB MpOo(eCCHOHAIBHBIX O00pa30BaTeIbHBIX OpraHU3alMid, OCBaMBAIOUIMX Mpodeccun u
crneruansHoctr CIIO. — M.,2017

2. bammakoB M.M. MaTtemaruka: anreOpa u Hauajia MaTeMaTHUECKOTo aHaln3a, reomerpust: COOpHHUK
3ajad  Npo(UIBLHOM  HANpaBIEHHOCTH: ydeb. mocoOue JUisl  CTYJEHTOB  IpOQeCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii, ocBanBarmuX npodeccuu u cnenuanbHoctu CI10. — M.,2017

3. bammakoB M.M. Maremaruka: anreOpa W Hayajga MaTeMaTHUECKOTO aHajiu3a, TEeOMETpPUS:
3agauHuk: y4yeO. mnocoOue s CTYIEHTOB HpOoQEeCcCCHOHATIBHBIX 00pa30BaTENIbHBIX OpraHU3aluil,
ocBamBaromux npodeccuu u crenuanbaocta CI10. — M.,2017

4. bammakoB M.W. Matemaruka: anreOpa u Hayajla MaTeMaTHYECKOTO aHAN3a, TEOMETPHSI:
OJEeKTPOHHBIN y4yeO.- METOJI. KOMIUIEKC ISl CTYI€HTOB PO ECCHOHATIBHBIX 00Pa30BaTEIbHBIX
opranm3aiuii, ocBauBaronux npodeccuu u cnenuanbHoctu CI1O. — M.,2017

5. T'yce B.A., I'puropreB C.I'., MBonrnna C.B. Maremaruka st npodeccHuii u
CIELIUAJIBHOCTEN COLMUAIbHO-3KOHOMHUYECKOT0 NMPOPUIIs: YUEOHUK JUISI CTYA. YUPEKIACHUMN
cpexn. mpod. oopazoBanusi. — M., 2014.

6. Komsarua 0.M., TkaueBa M.B., ®enepoa H.E. u ap. Maremaruka: anredpa u
Hagajla MaTeMaTHYeCKOTO aHaJInu3a.

s npenoaaBareJiei

1. 06 ob6pazoBanuu B Poccuiickoit @enepannn: ¢peaep. 3akoH ot 29.12.2012 Ne 273-
®3 (B pen. denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-dD3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-P3, ot 25.11.2013 Ne 317-P3, ot
03.02.2014 Ne 11-®3, or 03.02.2014 Ne 15-d3, or 05.05.2014 Ne 84-d3, ot
27.05.2014 Ne 135-93, ot 04.06.2014 No 148-d3, ¢ HU3MEHEHHUSIMH, BHECEHHBIMHU
denepanpabiM 3aK0HOM OT 04.06.2014 Ne 145-d3, B pea. or 03.07.2016, ¢ u3m. ot
19.12.2016).

2. Ilpukaz MunoOpnayku Poccum ot 17.05.2012 Ne 413 «OO6 yrBepxkaeHUH (eaepaabHOro
rOCYJapCTBEHHOTO 00pa30BaTENHLHOTO CTaHAAPTa CPEAHETO (TIOJTHOTO) O0IIEro 00pa3oBaHMUs».

3. [Ipuka3 MununcrepctBa oOpazoBanus u Hayku P® ot 31 mekadbps 2015 r. N 1578 “O BHecenuun
U3MEHEHUH B (QenepalibHbIl TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIA CTAaHAAPT CpPEIHEro OoOIIero
o0Opa3oBaHMs, YTBEPKJIECHHBIN IpukazoM MunucrepcrBa oOpa3oBaHus U Hayku Poccuiickoit ®enepannu
ot 17 mast 2012 r. N413”.

4. Tlucbmo JlenapTamMeHTa rocyapCTBEHHON MOJUTHKH B cpepe MOoAroTOBKU padbounx kaapos u AI10
Muno6prayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHaamnuu mo opraHu3aldy MOJy4eHUs CPETHETO
o0rmiero oOpa3oBaHus B MpeJiesiax OCBOCHUS 00pa30oBaTeIbHBIX MPOrPpaMM CPEJHEro MpodecCHOHATBHOTO
oOpa3oBaHusi Ha ©a3e OCHOBHOro oOmiero oOpa3oBaHMs C Yy4yeToM TpeOoBaHUM (enepaabHbIX
rOCYJapCTBEHHBIX 00pa30BaTEeNbHBIX CTAaHAAPTOB M MOJy4aeMol mpodeccud WM CHEeNUaTbHOCTH
cpenHero mpoheccuoHaILHOTO 00Pa30BAHMS.
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5. TlpumepHast oCHOBHasi 0Opa3oBaTelbHas IIporpaMma CpeIHero olIero oopa3oBaHus, 0J100peHHAS
pemeHreM ¢enepaabHOro y4eOHO-METOANYECKOr0 00bEAMHEHUS 10 00IIeMy 00pa3oBaHHIO (IIPOTOKOJ OT
28 urons 2016 r. Ne2/16-3).

6. bammakoB M.M. Maremaruka: KH. JJIsI IIpenojaBaTessi: METoA. nmocooue. — M.,
2013

7. bammakoB M. H., Ilpmranos 1. M. MeTtogudeckoe mocodue ajIsi IoAroToBKu K EID.
— M., 2014

HHTEPHET-PECYPCHI

1. www.fcior.edu.ru (Madopmaiimonabie, TPEHUPOBOYHBIC U KOHTPOJIBbHBIC
MaTepHaIbl).

2. www.school-collection. edu. ru (Eagunast KoyuieKimmu mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB)

. www.methematics.ru (MaremaTika B OTKPBITOM KOJUIEIKE)

www.exponenta.ru (O6pa3oBaTebHBI MATEMATHUECKHI CAIT)
www.neive.ru (I"eomeTpudaeckuii mopran)
www.zaba.ru (MaTtemMaTiuyecKre OJTUMITHAIbI M OJIMMITHATHBIC 33 1a9H)
www.uztest.ru (ITogroroska k EI'D no marematuke)

NoOs®
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