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1. HIOSACHUTEJIBHASA 3AIINCKA
[IporpamMma mnpemHa3HadeHa Ui WM3YYCHHS JHCHUIUIMHBI MareMmaTthka B paMKax
peanu3any 00pa3oBaTEIBHON MPOrpaMMbl CPETHETO O0IIero oOpa3oBaHMs B MpeeiaaX OCBOSHUS
OCHOBHOM mpodeccuoHaabHoi oOpa3oBaTenbHOM mporpammbl CIIO Ha 6a3e OCHOBHOTO 00IIIETO
o0pa3oBaHUsl TPH TMOATOTOBKE KBAIM(UIIMPOBAHHBIX pabOYMX (CIyXKalUX) U CHEIHAIUCTOB
CpEIIHEro 3BEHa.
Pabouas nmporpamma y4eOHON AMCUUIUIMHBI pa3paboTaHa Ha OCHOBE:
— [Ipukaza MunuctepctBa oOpa3zoBaHus W Hayku PD «O0 yrBepxkaeHun ¢eaepaibHOro
rocyAapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHIapTa CPEeIHEro oouiero oopasoBanus» ot 17 mas 2012
r. N 413;
— [TpumepHO OCHOBHOW 00pa30BaTEIBLHON MPOTPAMMBI CPEIHETO OOIIETO O00pa30BaHUSA,
onobpenHoii pemennem dDenepanbHOr0 Y4eOHO-METOAMYECKOTO OOBEIUHEHHS] IO 00IemMy
obpazoBanuto (mpotokoa ot 28.06.2016 No2/16-3).
PaGouass mporpamMma yueOHOW  JTUCHUIUIMHBI  WCIONB3YyeTCS B  OOYyYEeHHUH  TIO
CIIENUATILHOCTSM/ IPOQECCUAM COITUATEHO —IKOHOMUYECKOTO TTPOQHITSL.
Pabouas mporpamMma BOCIUTAHUS pEAIN3YETCS WHTETPUPOBAHHO YEpe3 COJEpIKaHue
yueOHOW ITUCIHUIUIMHBL, TUIAHUPYEMble Pe3yibTaThl pabouell MporpaMMbl BOCIIHUTAHUS HAXOAST
OTpaKCHHE B BOCTIUTATEIHHBIX MEJISAX KKIOTO YIeOHOTO 3aHATHS.

2. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSA YYEBHOU JUCIIUTIJIMHBI.

OcBoeHne coaepx)aHusi y4eOHOW MUCHMIUIMHBI MartemaTthka o0ecrednBaeT JOCTHKCHUE
00y4aroIUMUCS JIUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX PE3YJIbTAaTOB!

JINYHOCTHBIX:

- C(bOpMI/IpOBaHHOCTB Hpe,[[CTaBJICHI/Ifl 0 MAaT€MATHUKE KaK YHHBCPCAJIbHOM A3BIKE HAYKH,
CpCaACTBC MOJACINPOBAHUA SIBJICHUI 1 mponecCoB, UACIAX U METOJaX MAaTCMATUKU,

— TI[OHMMaHHE 3HAYUMOCTM MAaTEeMAaTUKU JUIsI HAyYHO-TEXHUYECKOIo Iporpecca,
c(OPMHPOBAHHOCTh OTHOIICHHS K MaTeMaTHKE KaK K 4acTH OOILIeUeIOBEUYECKON KyIbTYphl uepes
3HAaKOMCTBO C UCTOPHEH Pa3BUTUS MAaTEMATHKH, SBOJIIOIMENH MaTeMaTHUECKUX UACH;

—  pa3BUTHE  JIOTUYECKOIO0  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpPaKEHMUS,
AITOPUTMUYECKON KYJIbTYpbl, KpUTHUYHOCTH MBILIUICHUS HA YpPOBHE, HEOOXOAMMOM JUIsl Oymayiei
poQeCcCHOHATBHOMN e TENIbHOCTH, IS IPOIOJKEHUST 00pa30BaHMsI U CAaMOOOPa30BaHMS;

— OBJIaJICHUE MAaTEMaTUYECKUMH 3HAHUSIMU U YMEHUAMH, HEOOXOJUMBIMU B TIOBCETHEBHOM
JKU3HHM, JUISI OCBOGHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIUH U JTUCHUTIITUH
npoecCHOHANBHOTO IIMKIA, JUIsl TOJdy4deHHs oOpa3oBaHUSI B 00JIAcTAX, HE TPeOYIOIIMX
yrayOJeHHON MaTEMaTHYECKON TTOATOTOBKY;

— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOPa30BaHMIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATEIBHOE OTHOIIIEHNE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
yCTenrHoi nmpodeccuoHaNbHOM 1 001IECTBEHHON ACSITEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOU
NEeATEIbHOCTH;

— TOTOBHOCTh K KOJJIEKTUBHOM paboTe, COTPYyJHUYECTBY CO CBEPCTHUKAMHU B
0o0pa3oBaTesIbHOM, OOIIECTBEHHO MOJE3HON, y4eOHO-MCCIIe0BAaTEIbCKOM, MPOEKTHOW U JAPYrHX
BUJIAX JIEATEIbHOCTH;

— OTHOIICHHUEC K HpOQ)CCCHOHaHLHOP’I ACATCIBHOCTH KAaK BO3MOXXHOCTU YUACTHA B PCIICHUU
JINYHBIX, O6HIGCTBGHHI)IX, roCyaapCTBCHHBIX, O6I].[€H3L[I/IOH3J'II)HI)IX np06neM;



MeTanpeaMeTHbIX:

— YMEHHME CaMOCTOSITEJIbHO OIpPENEATh LEIU JACSITCIBHOCTH M COCTABJIATH IIIaHBI
JEATEIIbHOCTH;  CAMOCTOSITEIIbHO  OCYIIECTBIATH,  KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JEeATENBHOCTD; UCIIOJIB30BaTh BCE BO3MOXKHBIC PECYPCHI I JOCTHKEHUS IOCTABICHHBIX LCJIECH U
peanu3anuy IaHOB JIEATEIbHOCTH; BBIOMPATh YCICIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHAX;

— yMEHHE TPOJYKTUBHO OOMATHCI W B3aMMOJCHCTBOBATH B IIPOIECCE COBMECTHOM
NESTENBHOCTH, YYUTHIBATh TO3UIMH JPYTUX YYACTHHKOB JEATEIBHOCTH, d((HEKTUBHO pasperiath
KOH()JIMKTHI,

— BJAJICHHE HAaBBIKAMHU TI03HABATEILHOW, Yy4eOHO-UCCIIEOBATEILCKOH M TPOEKTHOM
NeATEeIIbHOCTH, HAaBBIKAMH pa3pelIeHUs MpooieM; CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY
MOUCKY METOJO0B PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METOJI0B IO3HAHMUS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITENIBHOM HH(DOPMAIIOHHOIIO3HABATEIHHON
NeSITETbHOCTH, BKJIIOYAsh yMEHHE OPHEHTUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WH(OpMAINH,
KPUTHYECKH OIICHMBAThb M HHTEPIPETUPOBATH HMHPOPMAIUIO, MOJYYaeMYl0 U3 Pa3IuYHbIX
HCTOYHUKOB;

— BJIIAACHUC A3BIKOBBIMU CPCACTBAMU: YMCHUEC ACHO, JIOTUYHO XU TOUYHO H3JIaraTb CBOIO TOUKY
3pCHH, UCITIOJIB30BATh aJICKBATHLIC A3BIKOBBIC CPCACTBA,

— BJIaJCHUC HaBbIKAMU IMO3HaBaTEILHOM pe(I)J'ICKCI/II/I KaK OCO3HaHHs COBCPIIACMbIX
I[GflCTBPIfI W MBICJIUTCIIBHBIX ITPOLCCCOB, NX PE3YJIbTATOB U OCHOBaHHﬁ, r'paHull CBOCTO 3HAHUA U
HC3HAHUs, HOBBIX ITO3HABATCIIbHBIX 3a1da4 U CPCACTB JIA UX JOCTHIKCHUA,

— LIeJIEyCTPEMJIEHHOCTDb B TIOUCKAX U MPUHITUU PELICHUH, COOOPAa3UTENbHOCTh U UHTYHUIIMS,
Pa3sBUTOCTb MNPOCTPAHCTBEHHBIX MPEJACTABICHHH; CHOCOOHOCTh BOCHPUHUMATH KpacoTy H
TFapMOHHMIO MUDA;

NpeIMETHbIX:

— c(hOpPMHUPOBAHHOCTh TPEACTABICHUNH O MAaTeMaTHKE KaK YacTH MHPOBOW KyIbTYphl U
MECTEe MaTeMaTUKU B COBPEMEHHOW IMBHIIM3ALIMH, CIIOCO0AX OMMCAaHUS SIBIEHUM peasbHOro MUpa
Ha MaT€MAaTHYECKOM SI3BIKE;

- C(l)OpMI/IpOBaHHOCTL HpeI[CTaBJ'IeHI/Iﬁ 0 MaTeMaTHYECKUX ITOHATHUSAX KaK BaKHEHUIITUX
MAaTEMaTHYCCKUX MOJCIIAX, IMO3BOJJIAIOMIUX OIHMCBIBATL U M3y4daTb PA3HBIC IPOLCCCHI U SBJICHUA,
TIOHUMAHHUEC BO3BMOXKXHOCTU aKCUOMATHYCCKOT'O ITOCTPOCHUSA MATCMATHYCCKUX TCOpHﬁ;

— BJIaACHHUC MCETOJaMH OOKAa3aTCIbCTB M aJI'OPUTMOB PCUHICHUA, YMCHUC HUX IIPHUMCHATD,
MIPOBOAUTDH NOKA3ATCIILHLIC PACCYKACHUA B XOAC PCHICHUA 3a1a4;

— BIJIQJICHUE CTAHJAPTHBIMM MpPHEMaMU DPELICHUS PAlMOHAIBHBIX W HpPpalOHAIbHBIX,
[I0KA3aTEIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE T'OTOBBIX KOMITBIOTEPHBIX IPOrPaMM, B TOM YHCJIE JUIsl TOMCKA IyTH PEIICHUS U
MJUTFOCTPALUU PELICHUs YPAaBHEHUN U HEPABEHCTB;

— c(pOpMUPOBAHHOCTD IMPEICTABICHUI 00 OCHOBHBIX MOHATHUAX MATEMAaTUYECKOTO aHallu3a
U UX CBOWCTBaX, BIIAJICHHEC YMEHHEM XapaKTepU30BaTh IMOBEACHHE (YHKIMI, HCIIOIB30BAHUE
MOJIyYE€HHBIX 3HAHUH /711 ONUCAHUS U aHaJlu3a peallbHbIX 3aBUCUMOCTEHH;

— BJIQJICHUE OCHOBHBIMHU MOHSATUSMH O IUIOCKMX U MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
¢durypax, uX OCHOBHBIX CBOWCTBax; C(OPMHUPOBAHHOCTh YMEHHMS PACIO3HABATh I'€OMETPUUYECKUE
burypsl Ha dYepTekax, MOACIAX M B peaJbHOM MHpE; NPUMEHEHHE W3yYCHHBIX CBONCTB
reoMeTpuueckux puryp u ¢hopmMyi I perieHusi FTeOMEeTPUUECKUX 3a/1a4 U 337a4 C MPAKTHUYECKUM
COJIEp>)KaHUEM;



— c(hopMHPOBAHHOCTH MPEJCTABICHUN O MPOIIECCAX U SIBICHUSAX, HIMEIOIIUX BEPOSTHOCTHBIH
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B peaJbHOM MHpPE, OCHOBHBIX TIOHSTHSIX
3J€MEHTAapHOM TEOPHH BEPOSTHOCTEH; YMEHHN HAXOAUTh U OLEHUBATh BEPOATHOCTU HACTYILICHUS
COOBITHI B MPOCTEUHIMX MPAKTUYECKUX CHUTYalUSX U OCHOBHBIE XapaKTEPUCTHUKU CIIydalHBIX
BEJIUYUH;

— BJIaJICHHE HABBIKAMHU HCIIOJB30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM TPH PEHICHUU
3a7ad.

[Ipn wm3ydenun y4eOHOW AMCHUIUTMHBI MaTemaTHKa HACT MOATOTOBKAa OOYYaIOIIMXCS,
ocBouBinux [MITKPC, ITIICC3 k popmupoBanuto cneayromux OK:
O6mme komnerennuu (OK1,0K2,0K3, OK 4, OK5, OK6, OK7,0K8,0K9), Bxitouaroiye B
ce0st CIoCOOHOCTB:

OK1. [TorumaTh CyIIHOCTb U CONMAIBHYIO 3HAYUMOCTh CBOEH Oyaymiel mpodeccuu, mposBIsATH
K HE YCTOMYMBBINA UHTEPEC.
OK?2. OcymiecTBIsSITh MOUCK, aHAIW3 U MHTEPIIPETAIIAI0 HHPOPMAIIHH, HEOOXOIUMOM ISt
BBITIOJTHEHHS 33]1a4 TPO(PECCHOHATBHOM J1eATEIbHOCTH.
OK3. IlpuHumath pemieHns B CTaHAAPTHBIX U HECTAaHAAPTHBIX CUTYAlMsSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.
OK4. OcymiecTBisTh MOUCK U HCIIONB30BaHUE HHPOPMALIUU, HE0OX0aMOi 17151 3(h(HeKTUBHOTO
BBINTOJTHEHUS TIPO(heCcCHOHATBHBIX 331a4, MPO(ECCHOHAIBHOTO U IMYHOCTHOTO PAa3BUTHS.
OKS5. Hcnionb3oBaTh HHGOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B MPO(eCcCHOHATBHOM
NeSTEIbHOCTH.
OK6. PaboTath B KOJUIEKTHBE U KOMaH 1€, 3(PEKTUBHO 001IAThCA € KOJUIETaMH, PYKOBOICTBOM,
MOTPEOUTEISIMHU.
OK?7. ConelicTBOBaTh COXpaHEHUIO OKPYIKAIOLIEH Cpelibl, pecypcocOepekeH 0, 3PPEeKTUBHO
JIEICTBOBATH B UPE3BBIYANHBIX CUTYyaLUsX.
OKS. Hcnonb30BaTh cpecTBa PU3NUECKOM KyJIbTYpBI AJISl COXpPAaHEHUS U YKPEIUICHHS 3/I0POBbs
B TIporiecce Mpo(ecCHOHATBHOM JeSITeTbHOCTH U MOAEPKAHNE HEOOXOIUMOTO YPOBHS
(u3n4YeCKOl MOATrOTOBIEHHOCTH.
OKO. Hcnonb3oBath HH(HOPMALIMOHHBIE TEXHOJIOTHH B TPO(EeCCHOHAIBHON 1eATEeIbHOCTH.



3. COJEPKAHHWE YUYEBHOU JACIHUILINHBI

Beenenue (2 4.)
3HaueHre MAaTEeMATHKH B MPO(ECCHOHAIBHON IEATETHHOCTH U IIPH OCBOCHUH
npodeccnoHaIbHON 00pa30BaTEILHON TPOTPAMMBI.

JUHEMHASA AJTEBPA (12 u.)

Mampuuywst u onpedenumenu (6 u.)
[lonsitue matpunpl. Tumbl MaTpui. JleHcTBUS ¢ MaTpullaMU: CIOKEHHE, BBIYMTAHHWE MATPHII,
YMHOXEHHE MaTpUlbl Ha YUCIIO, TPAHCIIOHUPOBAHUE MATPUL], YMHOKEHUE MATpPHUll, BO3BEICHUE B
creneHb. Omnpenenurtens KBaapaTHOM Matpuubl. Onpepenurenud 1-ro, 2-ro, 3-ro MOPSAKOB.
[IpaBuiio Capproca. CBoMCTBa OIpeIeIuTENEH.

Cucmemul nuneinvix ypasnenuit (6 u.)
OcHOBHbIE TIOHATHUS U OINIpeIeNICHUs: 00U BUJ] ccTeMbl THEHHbIX ypaBHenuii (CJIY) ¢ 3-1
nepeMeHHbIMU. COBMECTHBIE OIPE/ICIIEHHBIE, COBMECTHBIE HEOIIPEIeIeHHbIE, HecoBMeCTHbIE CJIY.
Pemenue cucreMbl TUHEHHBIX ypaBHeHUH 10 popmynam Kpamepa.
IIpakTHyeckne 3aHATHS.
JelicTBUsI ¢ MaTpULlaMU: CJIOKE€HUE, BHIYMTAHUE MATPULl, YMHOKEHHE MAaTpPHIIbl HA YUCIIO,
TPAaHCIIOHUPOBAHHUE MATPUII, YMHOKEHHNE MATPHIL.

MaremaTudeckuii anaaus (6 4.)
Dynkyus. Ilpedenwvt u nenpepwvienocmu(6u.)

AprymenT u ¢pyHkuus. O6nacTh onpenenaeHust 1 00JacTh 3HaueHui QyHkuu. CrnocoObl 3aaHus
(GyHKUIMU: TAONUYHBIN, TpadUuecKuii, aHaTUTUYECKUH, clioBecHBbIH. CBOMCTBA (PYHKIIMU: YETHOCTD,
HEYETHOCTb, IEPUOUIHOCTh, MOHOTOHHOCTh, OTPaHUYEHHOCTh. OCHOBHBIE 3JIEMEHTApPHBIE
¢yHKIMH, X cBOICTBA U rpaduku. YucioBas nocieaoBaTeNbHOCTh U ee npenedn. [peaen pyHkimu
Ha OecKOHEYHOCTH U B Touke. OCHOBHBIE T€OpeMbI 0 Tipeaenax. [lepBolif 1 BTOpoil 3amedaTeabHble
npenensl. HempepbIBHOCTH (QYHKIIMM B TOUKE M HA POMEXYTKe. TOUKM pa3phiBa MEPBOTO U
BTOPOTO poja.

[IpakTH4yeckue 3aHATHSA

UYucnoBas  MOCIEOBATEIBbHOCTh,  CIIOCOOBI €€  3aJaHus, BbIUMCICHHUS  YJICHOB
nocnenoBateabHOCTH. Ilpenen mocnempoBaTenbHOCTH. beckoHeyHO yOBIBarolias reoMeTpuyeckKas
MIPOrpeccusl.

CymecTBoBaHMe  IpeAea  MOHOTOHHOM ~ OTpaHMYEHHOM  IOCJIEN0BATEIBHOCTH.
CyMmMupoBaHue TociieoBaTeIbHOCTeH. beckoHeuHO yOBIBaroIIasi reoMeTprIecKasl Iporpeccus u
ee cyMmma.

JuddepenunanbHoe ucuncjaenne(84.)
Ilpouseoonan pynkyuu(44.)
[onsiTHe 0 TPOM3BOJHOW (PYHKIMH, €€ TeoMeTpuuYecKuil u ¢uzndeckuid cMbica. [IpousBogHbIE
CYMMBI, pa3HOCTH, IPOU3BEAEHMS], YacTHbIE. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLHUH.

Ilpunoscenue npouseoonoii(4u.)

[lpuMeHeHne TPOM3BOJHON K HMCCIEIOBAaHUIO (YHKUIUH M MOCTPOCHHIO IpaduKoB.  (YHKIUH U
KoMmno3uiu GyHkuuu. Ilpumepsl Mcnonb30BaHus MPOU3BOJHON Ul HAaXOXIEHHS HAWIy4Ilero
pelieHusl B MPHUKIATHBIX 3a7adax. Bropas mpous3BoAHas, €€ TeOMETPHYECKUH H (U3NUECKHUN
CMBICIL.

IIpakTHYeckHe 3aHATHA

IIponsBogHast: MEXaHMYECKMM M TIe€OMETPUYECKH CMbICI mpou3BonHoi. IlpaBuwia u
dopmynsl  auddeperumrpoBanus, MIPOM3BOJIHBIX 3JEMEHTapHBIX (yHKIui. HMccnenoBanue
(YHKLUY C TOMOIIBIO TPOU3BOIHOM.



HNuTterpanbHoe ucuncienue(64.)
Heonpeoenennwiit unmezpan. Onpedenennviit unmezpan(6u.)
[TepBooOpasHas u HeonpeaeneHHbI nHTErpal. [I[puMeHeHne HeonpeAeICHHOT0 HHTErpaia Jist
HaXOXKJCHHS TUIOIIAN KpuBOIuHeHHoM Tpanenuu. ®opmyna Hetorona—IJleitOnuna. [Tpumepsr
MIPUMEHEHUs UHTEerpajia B (pU3MKe U TeOMETPUH
Haxosxaenue HanOobIIero, HAUMEHBILETO 3HAUCHHSI U AKCTPEMATIbHBIX 3HAYCHUN (YHKITUH.
OnpenenéHaplii MHTETpall U ero cBoiicTBa. Teopema Herorona—JleiiOnuna. [lpumenenue
MHTETpaja K BEIYMUCICHUIO (U3NUYECKUX BEJTMUUH U TUIOIIAACH.

KommniiekcHbie uncia (6 4.)
Komnuekcnsbie ynciaa. OnpeneiaeHne KOMIUIEKCHOTO Yyucia. ApudMeTndecKkue onepaniy Hal
KOMIUICKCHBIMH YHMCIIaMH, 3aITUCAHHBIMU B aJireOpandeckoi popme. I'eomeTprdeckas
HMHTEpIIpETALUs KOMIUIEKCHBIX Yncesl. MOyllb U apryMEHThbI KOMIUIEKCHOIO YUCIIa.
IMpakTHyeckune 3aHATHS
Pemenue 3a1a4 1o HaX0XACHUIO KOMILIEKCHBIX YHCE].

Teopusi BeposTHOCTEH U MaTeMaTH4YeCKasi CTATHCTHKA (8 4.)
Teopus eepoamnocmeii (4 u.)

OcCHOBHbBIE TOHATUS KOMOMHAaTOPUMKH. 3aJaud Ha MOACYET YHCIa pa3MelIeHHH,
IIepeCcTaHoOBOK, couyeTaHui. Pemenue 3agay Ha nepebop BapuantoB. Popmyna OuHoma HeroToHa.
CaoiicTBa OMHOMHHANBHBIX K03 durtmenToB. Tpeyronsauk Ilackamns.

CoObITHe, BEpOSTHOCTb COOBITHS, CIIOKEHHE M YMHOXKeHHe BeposiTHocTed. [lonstue o
HE3aBHCUMOCTH COOBITUH. [IUCKpeTHas cilyyaliHasi BEIMUMHA, 3aKOH €€ pacrpezeneHus. YucaoBbie
XapaKTePUCTUKH JUCKPETHOM cilydaifHoi BennuuHbl. [IoHsTHE 0 3aKOHE OOJIBIINX YHUCEN.

Mamemamuueckas cmamucmuxa( 4 u.)

[IpencraBnenue gaHHBIX (TaOMUIBI, IUAarpaMMbl, IpaduKH), reHepajbHasi COBOKYIHOCTD,
BBIOOpKa, cpenHee apudmerndeckoe, meauana. [lonsaTre o 3agayax MaTeMaTH4ecKOl CTaTUCTUKU.
Pemenue npaktuyeckux 3ajad ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.

[MpakTn4yeckune 3aHATHS

[IpaBuna komOunatopuku. PereHue KoMOMHATOPHBIX 3amad. PasmernieHus, codyeTaHus u
nepecraHoBkU. bunom HeroToHa u Tpeyronbhuk [lackans. Ilpuknagnsie 3agaum.

Kitaccuueckoe ompeneneHue BEPOSATHOCTH, CBOWMCTBA BEPOSATHOCTEH, TeOpeMa O CyMMeE
BeposTHOCTEH. Bpruncinenune BepostHocTed. [Ipuxmanneie 3amaum. IlpencraBieHue 4YHMCIOBBIX

JaHHBbIX. HpI/IKJ'IaIlHLIe 3adavdu.



4. TEMATHYECKOE INTAHUPOBAHME 110 YYEBHOM JUCIIUILIVHE

4.1. O6beM y4eOHOI TMCHUITIMHBI U BU/bI yueOHOo#H padoThl mo npodeccuu 38.02.04

Kommepuus (mo orpaciasam)

Bup yae6HO# paboThI Oovem
uacoe

MakcumajibHasi yueOHasi Harpy3Ka 75

O0s13aTe1bHAs Ay IMTOPHAS YueOHAsA HArpy3Ka 50

B TOM YHCJIE:

TeopeTuIecKkoe o0yueHue (JIEKIUU, YPOKH) 40
MIPAKTUYECKUE 3aHATHS 10
KOHTPOJIbHBIE paOOTHI 2
CaMOCTOSITENIbHAS paboTa 00yJar0Imerocs 25

MPOMEXKYTOYHAsI aTTecTaus B hopme auddepeHIIMpoBaHHOTO 3a4eTa 2




4.2. TemaTnueckoe MNJIAHMPOBaHNe Y4eOHOH TUCHMIIIMHBI

HaunmenoBanue pasznenoB | ComepxaHue yueOHOro MaTtepHaia, JadopatopHele U npaktuueckue | Oobem | XapaKTepHCTHKA OCHOBHBIX BHI0B
U TeM paboThl, caMocToATENbHAsL pPaboTa 00yJaIOIMXCS 4acoB | Y4eOHOM JeTeJbHOCTH
Beenenne. 3HayeHre MaTeMaTHKH B IPOGECCUOHATIBHOM NeATeIbHOCTH U IPU 2 O3HaKOMJICHHE C POJIbI0 MATEMATHKH B
OCBOCHHH NIPOPECCHOHATLHON 00pa30BaTeIbHOMN TPOrpaMMBbI. HayKe, TEXHUKE, SKOHOMUKE,
BueayauTopHasi camocTosiTeIbHAs padora: 1 MH(OPMAIIMOHHBIX TEXHOJIOTHAX U
[ToaroroBka pedepar Ha TeMy: MaremaTHKa B )KU3HU U B MPAKTHICCKOH JAESATETHHOCTH.
npodeccuu. [loaroroButs coobiieHne Ha TeMy: «MaremaTnka B
9KOHOMHMKE».
. 12 JlelicTBHS ¢ MaTpULAMH:  CIIOKEHHE,
Pasnen 1. Jlunelinast anreopa BBIUUTAHUE MATPHULI, YMHOKEHUE MATPULIBI
Codepaicanue yuednozo mamepuana 6 Ha YHUCJIO, TPAaHCIOHUPOBAaHHE MAaTpHUII,
Tema 1.1. MaTpuus! 1 > YMHOXKEHHE  MaTpHll, BO3BEJICHHC B
onpeaeTuTeNIH. [lonsitue wmatpunel. Tumbl maTpuu. Omnpenenurens KBaJpaTHON 2 CTCILCHL
MaTpHIIbI.
Onpenenurenu 1-ro, 2-ro, 3-ro nopsiukos. [Ipasuiio Capproca. 2
CBOMCTBA ONPEICIIUTEINCH.
[IpakTuueckoe 3ansitue Nel: «Pemenne 3a1a4d qeicTBUS € 2
MaTpHUIIAMI.
BueayautopHasi camocTosiTeibHas padora: 3
INoaroroBka pedepat Ha TeMy: MaTeMaTHKa B )KU3HU U B
npodeccuu.
IloaroToBuTh coobiieHue Ha TeMy: «Marpuupy, «CBOHCTBA
ONpeACIUTENEH.
Tema 1.2. Cucremsl Codepaicanue yuebnozo mamepuana 6 O3HakoMJIECHHE C IIOHATHEM CHCTEMbI
JIMHEHHBIX ypaBHeHHi. | OCHOBHBIC MOHITHS U ONPEJICIICHUS: OO BU CHCTEMBI 2 JMHEUHBIX aBHEHUI c Tpems
nuHelHbIX ypasHenuii (CJIY) ¢ TpeMst mepeMEHHBIMH. e 0t NI i
CoBMecTHBIE ONpeIeNIEHHbIE, COBMECTHBIE HEOIIPEICIICHHBIE, 2 BEINIOJTHEHWE PAcyeToB 110 )(g)OpMyJIaM,
HecoBmecTHbie CJIY. Pemienne CJIY no ¢popmynam Kpamepa. Kpamepa. CHICHHC COBMCCTHLIX
KonTpoabsHast padora Nel no teme: «Jluneiinas anreGpay. 2 gggre[z[eneHgblx - COBMETLIIX
penenéHHbIX ~ CUCTEM  JIMHEHHBIX




BueayauTopHasi camocTrosiTeJibHasi padora:
[ToaroroButk coobuieHue Ha Temy: «Mcropus yucna [TH.
«Pa3paboTKa JIOTUYECKUX UTPH.

YPaBHECHUM.

Pazngea 2.

MaTteMaTHYecKHil aHAJIN3

Tema 2.1 ®yHkums.

Cooepotcanue yuednozo mamepuana

CrniocoObI 3a1aHust PYHKIMH: TaOJIUYHBIH,
rpaduIeCcKuii, aHATUTHICCKUH,
CJIOBECHBIM.

Mpenenl 1 Apryment u ¢pysakiusa. O61acTh onpeaeraeHus U 00JacTh 3HAYCHUH OmnpenenarTs YUCIoByr0
HENpPepPbIBHOCTD. byHKIIAH. Cnogo6m 3anaHuA q)YHIfI_II/II/IZ TaOJTUYHBIN, TPaPUICCKUH, %(I:g;gggfg%%g;%?&) ;/]IH eKeII ggle}zllgn,

AHAIMTUYCCKUH, crioBecHbIN. CBOMCTBA (DyHKITHY. 6eCKOHEUHOCTH.

[IpaxTueckoe 3anstue Ne2: «OCcHOBHBIE 371€MEHTAapHBIE (DYHKIIUH,

UX CBOMCTBA M TpauKm.

UucnoBas mociaen0BaTeNbHOCTH U ee npenen. [Ipenen pynkuuu Ha

OECKOHEYHOCTH U B TOUKe. OCHOBHBIE TEOPEMBI O TIpEIeIiax.

[IepBrIii 1 BTOpOU 3aMeyaTesbHble Mpeaeiibl. HenmpepbIBHOCTD

(yHKIIMM B TOYKE U HA TPOMEKYTKE. TOUKH pa3phiBa MEPBOTO U

BTOPOTO poAa.

BHeayauTopHasi caMocTosITe/IbHAs padora:

[ToaroroBuTk coodIIeHUE HA TEMY: «DJIeMEHTapHbIE (PYHKIIUNY,

«[Ipenen GpyHKIMU B TOUKEY.

JuddepeHpoBaHHOE HCUHCTEHHE O3HaKOMIICHUE € TIOHATHEM NIPOU3BOHON,

Pasnea 3. €€ TeOMETPUUYECKUI U MEXaHUYECKU

Tema 3.1 IlpousBoanas
pysxkuun.

Cooepotcanue yueonozo mamepuana

Onpenenenue npou3BogHON. ['eomeTpuyeckuii CMbICI IPOU3BOIHOM.

MexaHn4eckuil CMbICT TPOU3BOAHON. [Ipon3BOAHBIE OCHOBHBIX
9JIEMEHTAPHBIX (PYHKIIMH.

[Ipaktuueckoe 3austue Ne3: «JluddhepeHnnanbHOe UCUUCICHHEY.

BHeayauTopHasi camocTosiTeIbHAs padora:
IoaroroButk coobmienue: «IIpon3BoiHbIE AIIEMEHTAPHBIX
bysxmiy, «/uddepeHpoBaHHOE HCUUCIEHUE.

cmbicit. [IoBTopeHue ¢ moHsTHeM
IIPOM3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX

yHKIwH. OnpeneneHue mo Gopmyaam
HPOM3BOJHBIX OCHOBHBIX 3JICMEHTAPHBIX

KIIWH.

cBoeHue npasui auddepeHnrpoBanus,
TaOJIMIbl IPOU3BOIHBIX JJIEMEHTAPHBIX
GyHKIM, TpUMEHEHHE TS
nuddepeHpoBanms GyHKIUH, .
COCTaBJICHUS YPaBHEHUS KacaTelIbHOI.
M3ydeHue TeopeM o CBSI3U CBOMCTB
(GYHKIIMM U IPOU3BOIHOM, (hOPMYIHPOBKA
ux. [IpoBeieHue ¢ MOMOILBIO
MIPOU3BOTHOM HCCIeI0BaHUS (QYHKIINH,
3aJJaHHON (POPMYIION.
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Tema 3.2 Ilpuiioxenue

Cooeporrcanue yueonozo mamepuana

O3HaKOMJIEHHE C JOKA3aTEIbHBIMU
pacCyKICHUSIMH HEKOTOPBIX CBOMCTB

NPOU3BOJIHOM. JUHENHON U KBaJpaTUYHON (yHKIHUH,
IIPOBE/ICHUE chnegOBaHgﬂ JIMHENHOH,
vy KYCOUYHO-JTMHEMHOH, IpOOHO-TMHENHON U
HccnenoBanue pyHKINMK € IOMOIIBIO POU3BOAHOM: HHTEPBAJIbI KBAIPATHUHOH DYHKITHHA, TOCTPOSHHE HX
MOHOTOHHOCTH U 3KCTPEMYMbI QYHKIUU. ACUMITOTHI. rpaduxoB. [locTpoenue u ureHue
HccnenoBanue pyHKIMN U HOCTPOEHUE X I'PaUKOB. %PyaH Klgli(l’f $ynkimit. Mccnenosanue
KonTtpoasnas pa6ora Ne2 o teme: «/{uddepennnansHoe ’
HCYHCIICHUE.
BueayauTopHasi camocTrosiTesibHas padora:
[ToaroroBka coobiienust Ha TeMy: «CUMMETpPHUSI B )KU3HUY.
INoaroroska npesenranuu: Kyouk PyOuka —ruMHacTuka ajis yma.
Paznen 4. HuTerpajibHoe ucyucjieHue
O3nakomIIeHHE C TOHATHEM
Tema 4.1 Cooepiicanue yuedbnozo mamepuana HEONPEICIEHHOT0 HHTerpana. MeTobl
. _ - UHTETPUPOBAHUS, METOJ] PA3JIOKEHUS.
Heonpenenennpii ITepBooGpa3Has U HeonpeeneHHbIH nHTerpan. OCHOBHBIE CBOICTBA PeliieHue 3a1a4 Ha IPUMEHEHHE (OPMYJIbI
uHrerpat. HEOIIPEIeJICHHOr0 HHTerpana. Tabunia ueTerpaaoB. MeTomst Herorona — JleitOnuiia. Pemenne 3ajad Ha
OnpeneseHHBIH ) BBIUMCJIEHUE IUIOLIAJN KPUBOJINHENHON
HHTerpaJ. UHTErPUPOBAHMS: HEIIOCPEACTBEHHOE HHTETPUPOBAHUE, METO] TpATICIIHH.
pa3ioKeHus, METO 3aMEHbI IIEPEMEHHOM. 3a/1a4ya O U0 1 CLICHUE 3aa4 Ha CBA3b NEPBOOOPa3HOM
KPHBOJIMHEHHOH TpareLH. U €€ IPOU3BOAHOM,  BBIYHCIICHHE
epBOOOpa3HON JuIsl JaHHOH (DyHKIMH.
Pemenue 3a7a4 Ha  NPHUMEHEHHE
[Tonsitue onpenenennoro naterpana. CBOKWCTBA OMPEACICHHOTO MHTErpasa JUis BBIMUCICHUS (PU3MUECKUX
" BEJIMYMH U IUIOLIaieH.
uHrerpaia. @opmyna Hetorona — JleitOnuna. Boruncnenne
OIpe/IeJIEHHOr0 UHTEerpasa. Beruncnenue miomaan miockux Guryp.
[IpaxTrueckoe 3anstue Ned:« Beruncienue onpeeieHHOro
UHTErpaiay.
BueayauTopHasi camocTosiTe/ibHasi padora:
IloaroroBka coobuieHus Ha TeMy: «MaremaTHKa B apXUTEKTYpe».
[lonroroBka npe3eHtrauun: CUMMETpUs U FapMOHHUS OKPYXKAIOIIETO
MHpa.
Pasnea 5. KoMILIeKCHBIE YHCIA O3HaKOMJICHHE C CBEJCHUAMU O

Tema 5.1 KomniiexkcHble

Cooepotcanue yuednozo mamepuana

KOMIIJIEKCHBIX uuciax. M3zyuenne
reOMEeTPUUECKON MHTEpIPEeTallun
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auciaa. OnpeneneHure KOMIUIEKCHOTO Yncia. ApupMeTHdecKre onepanun 2 KOMIUIEKCHBIX uncell. Pemenne 3anaq
6 . WCIIOb30BAaHUEM ApTyMEHTHI
HaJ] KOMIUICKCHBIMU YUCJIAMH, 3aITMCAHHBIMH B are0pandeckoit KOMIUTEKCHOTO 4HCIIa, [10BTopenne
¢bopme. OCHOBHBIX IIPUEMOB PEIIECHUS CUCTEM.
['eomeTpuueckas HHTEpIIpETalIUsd KOMIUIEKCHBIX uncesl. Monynb u 2
apryMEHThI KOMIUIEKCHOTO YHCIIA.
[Ipaktuueckoe 3ansatue NoS:«KomiiekcHbie ynuciay. 2
BueayauTopHasi camocrosiTe/ibHasi padora: 3
[ToaroroButk coobuieHue: «IlokazaTenbHble ypaBHEHHS Y,
«KBasipaTHbIC YpaBHEHUSD.
Paznen o. Teopus BeposiTHOCTEl 1 8
MaTeMaTH4YecKasi CTATHCTUKA
Tema 6.1. Cooepircanue yuedbnozo mamepuana 4 Hcnonk3oBanne npaBml KOMOMHATOPHKH
Teopus BeposiTHOCTEI u IIPUMEHEHNE pu CLICHUH
DJIeMEHThl KOMOMHATOPHOI'O aHAJIN3a: Pa3MEIICHHSI, IIEPECTaHOBKH, 2 KOMgI/IHaTOpHHX 3aJa4d. CHICHUC
KOMOHMHATOPHBIX 3a1a4 METOJ0M
CO‘ICTB:I’{I/ISI. ®opmyna HerotoHa. _ . eg) coopa W 1O TpaBuy HOYKOHIS.
Crnyuaitabie coObiTus. BeposTHOCTB coObITHS. [IpocTeiimue 2 OObsicHeHHE U TPUMEHEHHE (POpMYIl ISt
CBOJICTBA BEPOSITHOCTH. BBIYMCIICHUS Pa3MEILEHUM, MEPECTAHOBOK
: > W COYETAHWM TMpU pPEHIeHUH 3a7ad.
BueayauTopHasi camocTosiTe/IbHAs padora: PemieHre  NPaKTHYeCKHX — 3amad  C
[lonroroButk cooOuieHue Ha Temy: «bunom Hetotonay, «Ilonstue HCIIOJIb30BAHUEM IIOHATUH U IPaBUII
MaTE€MaTHUYECKON CTATUCTUKU. KOMOHHATOPHKH.
Tema 6.2. Cooeporrcanue yueonozo mamepuana 4 N
MaTeMaTHYecKas W3yuenue onpenesieHuss MaTeMaTHYECKOM
CTATHCTHKA 3a/aun MaTeMaTU4ecKoi cTaTUCTUKH. Bbibopka. BapuannoHHblit 4 CTATUCTUKH, BBIOOPKH, BapHALMOHHbIN
AT pan. Paccmorpenue IPUMEPOB
: BBIYHMCIICHUS MaTeMaTHYeCKOU
BHeaynuTopHasi caMocTosiTe/ibHAs padora: 2 CTATUCTHUKH. Pemenue 3a1a4 Ha
[MonroroButk coobiieHue Ha TeMy: «[loHsTHE 0 3aKOHE OONBITUX BBITUCJICHUC BAPUALIMOHHOT'O ps/ia.
yucen», «CoObITHE, BEPOITHOCTh COOBITUI.
JuddepeHuupoBaHHbIN 3a4ET 2
BCEI'O
50+25c.p.
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5. YCJOBUS PEAJIM3AIIAY YYEBHOM JUCHUITIIUHBI

5.1. MarepuajbHO-TeXHHYeCKOe o0ecredeHHe peaaTu3alu NporpaMmbl
Peanuzanus yueOHON AMCUUIUIMHBI TPEOYET HAMMUKs yueOHOro kabunera MaremaTtuku u pU3MKH;

O6opynoBanne yueOHOro KabuHeTa:
1. [locamounble MecTa O KOJIMYECTBY 00YUAIOIIUXCS;
2. Pabouee mMecTo ImpernoiaBaTels;
3. Jlocka MarHUTHO—MEJIOBas;
4. Cron o1HO TyMOOBBIi;

5.

JIeMOHCTpaIMOHHBIN CTOJT;

6. DKpaH HACTEHHBI;

7. Crenn « llIkana 37€KTpOMAarHUTHBIX BOJTHY;

8. Crenn «MexyHapoHas CUCTEMA €IUHULDY;

9. Ctenna «3Ha4eHHsI MOCTOSTHHBIX (PU3NUECKUX BETUUUHY,
10. Monenu 00beMHBIX T€OMETPUYECKHUX (PUTYD.

Texuudeckue cpecTBa 0OydeHHUS:

1.

2.
3.
4

Komnerorep npenogaBatens;
IIpoexrop;

[Ipunrep;

DKpaH.

5.2. UndopmannoHHoe odecneyeHHe peaju3alui NporpaMMabl

l.

Rl

oW

OcHoOBHbIE eYaTHbIE U3IAHUS:

MartemaTuka: y9eOHUK JUISl CTY/. YIpexaeHuid cpen. mpod. oopazosanus/ B.I1. I'puropses, T.H.
Calyposa. - 2-e u3a., crep. - M.: U3natensckuii nentp "Axagemus", 2018. - 368 c. ISBN 978-5-
4468-7178-0

COopHUK 3a/1au 1O BhICIIEH MaTeMaTHKe: y4eO. mocoOue sl CTyA. YUpPEeXKIEHUH cped. mpod.
obpazosanusi/ B.I1. I'puropres, T.H. Cabyposa. - 7-e m3a., crep. - M.: U3narenbckuii 1eHTP
"Axagemus", 2017. - 160 c. ISBN 978-5-4468-5591-9

DJIEKTPOHHBIE 00pa30oBaTe/IbHbIC PECypPChI:

http://elib.mosgu.ru  DnexktponHsii katamor buOmmoreku Mocl'Y  IPRbooks Dnextponno-
oubmmoreynas cucrema KNIGAFUND.RU

http://mathportal.net/ CalT co3maH a1 TOMOIIA CTYIASHTaM, KEIAOIIUM CaMOCTOSTEIBHO
M3y4aTh M CIIaBaTh YK3aMEHHI M0 BBICIICH MaTEeMaTHKE, U TIOMOIIH MPENoJaBaTe/IsiM B TOI00pKe
MaTEpUAJIOB K 3aHATUSM U KOHTPOJIBHBIM paboTam

https://studfiles.net/ @ailioBbIii apXUB CTYIEHTOB
http://matematika.electrichelp.ru/matricy-i-opredeliteli/ ~ @opmynbl,  ypaBHEHHUS,  TEOPEMBHI,
MPUMEPHI PEIICHUS 331a9

http://www.mathprofi.ru/ Marepuansl Mo MaTeMaTHKe 111 CAMOCTOSITEILHOM IMOATOTOBKH
https://ru.onlinemschool.com/math/library/ 13yuenue mareMaTuku OHJIaliH
https://www.bestreferat.ru/ bank pedeparon

http://www.cleverstudents.ru/ JlocTyrnHas MaTeMaTHKa

http://ru.solverbook.com/ Cob0panue yueOHBIX OHJANH KaJbKyJISTOPOB, TEOPHUH H TMPUMEPOB
peleHus 3a1a4

. https://www.calc.ru/ CripaBo4HBIN TTOpTa

I[OIIOJIHHTBJII)HLIB HCTOYHUKMU:

. Teopust BeposiTHOCTEH M MaTemMaTudeckas ctatucThka. COOpHUK 3amay: yued. mocodue s CTy.

yupexxaeHuii cpen. npod. obpazoBanusi/ M.C. Cnupuna, [I.A. Cnupusn. - 2-e usn., crep. - M.:
Wznarensckuit nentp "Axanemus'", 2018. - 192 c. ISBN 978-5-4468-6270-2
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http://www.mathprofi.ru/
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http://www.cleverstudents.ru/
http://ru.solverbook.com/
https://www.calc.ru/

2. Teopusi BeposATHOCTEM M MaTeMaTHYeCKas CTATUCTHKA: YYEOHMK Ul CTYH. YUPEXKIEHHUH cpen.
npod. obpazoBanus/ M.C. Cnupuna, [1.A. Criupun. - 2-¢ u3a., crep. - M.: M3narensckuii eHTp
"Axagemus", 2018. - 352 c. ISBN 978-5-4468-6162-0

3. DileMEHTHI BBICIIEH MaTeMAaTHKW: YYCOHUK IJIs CTYA. YUPEXKICHHH cpel. mpod. obpazoBaHus/
B.IL. I'puropses, F0.A. [Iyounckuii, T.H. CabypoBa. - 2-¢ u3zz., crep. - M.: U3natenbckuil eHTp
"Axagemus", 2018. - 400 c. ISBN 978-5-4468-7207-7
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6. JIUCT UBSMEHEHUH U JONOJTHEHUI

6.1. lononHenus u u3MeHeHus K padoueit nporpamme Ha 2023-2024 y4yeOHBII roa MO AUCIHUILTAHE
Maremartuka
B pabouyro nporpamMmy BHECEHBI CIIEYIOIINE JONOTHEHNS/U3MEHEHHS :

JlononHeHus u u3MeHeHus B paboueit mporpamme oocyxieHbl Ha 3acenanuu [LIMK

« » 20 r. (mpoToxoJ Ne ).
[Ipencenarens IMK Mupososa E.JI.
6.2. JlononHeHus U U3MEHEHUs K pabodeii mporpamme Ha y4eOHBIN TOJl IO JUCITUTLIINHE

B paGouyto nmporpaMmy BHECEHBI CIIEIYIONIIE TOTIOJIHEHUs/ N3MEHEHUS:
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