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1. MIOACHUTEJIBHAS 3AITUCKA
Pabouvas mporpamma AMCHUIUIMHBEI COCTaBJIEHA Ha OCHOBE yueOHoro miaHa 38.03.02 MenepkMeHT
mo npodpunto «MeHemKMeHT opranm3anuu» 2023 roga Hauvajga MOATOTOBKH (O4HO-3a04Hast ¢Gopma
oOyueHus).

2. IEPEYEHbD IVTAHUPYEMBIX PE3YJbTATOB OBYYEHUA 110 JTUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMMU
OCBOEHUA OBPA30OBATEJIBHOM ITPOT'PAMMBI
2.1 Ileabl0 OCBOEHMs JAUCUUIUIMHBI SBJIsETCs (POPMUPOBAHME Yy CTYAEHTOB OCHOBOINOJAraroIIUX
KOMIIETEHIIMH, HEOOXOAMMBIX JUII TPO(PECCHOHATBHON  JEATENbHOCTH, O3HAKOMJICHHE HX C
TEOPETUYECKMMH OCHOBaMM BBICIIEH MaTeMaTHKH, KOTOpbIe SBISAIOTCA 0a30i MaTeMaTH4ecKOoro
MHCTPYMEHTAapHsi COBPEMEHHOI'O MEHEIKMEHTA.

2.2 3ajayaMm Kypca siBJISIIOTCS:

— OCBOEHHME MAaTeMaTHYECKOTO ammapara, MOMOTAlOLIer0 MOJAEIMPOBAaTh, AHAIM3UPOBATH M PEIIATh
yIpaBlIeHYEeCKHEe 3a7add, B T.4.MCIIOJIb30BAHUE MAaTEeMaTHYECKOro ammapaT B pacdyerax Ipu
pa3paboTKe MPOEKTOB, HANIPABJICHHBIX HAa Pa3BUTHE OpTaHU3AINH (TIPEATPHUITHS);

— TIOMOIIb B YCBOGHHH MaTeMaTH4eCKUX METOJIOB, JAIOUIMX BO3MOXXHOCTh M3y4aTh M MPOTHO3UPOBATH
MPOLIECCHI U SIBJIICHHUS U3 00JacTH Oy ayIiei esITeIbHOCTH CTYACHTOB.

2.3 3nanus U yMeHus o0y4aromerocsi, GopmupyemMblie B pe3yJbTaTe 0CBOCHHUS M CIMILJIMHBI.
[Tporecc n3yueHus: AUCIUTIIMHBI HANIPaBJieH Ha (OPMHUPOBAHUE CISTYIONTUX KOMITCTEHITHIA:

Koanl
B pe3yJibTare nsydeHust JUCHUMILIMHBI «VaTeMaTHKa» CTYIeHT A0JIKeH 00/1a1aTh CJIeTyIOIMMU dopmu . eMBIX
KOMITETEHIUSIMH: pMHpY .
KOMIIeTEeH il

YuuBepcaabHable komnereHuuu (YK)
CnocobeH npuHHUMaTh 000CHOBAHHBIC YKOHOMHYECKHE PEIICHUS B Pa3IMYHBIX YK-10
00J1acTAX KU3HEACATCITBHOCTH

NuaukaTopsl 0CTHKEHUS KOMIIeTeHIH

KO,H 1 HAMMCHOBAHUEC o
HaumenoBanue WHAWKATOpa JOCTHKCHUA YHUBCPCAIbHOU KOMIICTCHIINN

KOMITCTEHIINT
YK-10 Cnocoben VYK-10.1 3HaeT: OCHOBHBIE KOHOMHYECKHE TMOHSATHSA M 0a30BbIe NMPUHIMIEI (YHKIIHOHUPOBAHUS
NPUHAMATh 9KOHOMHUKH, IIeIH M (OPMBI ydacTHsl TOCYAapcTBa B SKOHOMHKE; HENH W 3aJadd  (DUHAHCOBBIX
000CHOBaHHBIE MHCTUTYTOB U TPUHIMIB B3aHMMOJACHCTBHS C HUMH, OCHOBHBIE HHCTPYMEHTHI YIPaBICHUS
HSKOHOMHYECKHE JUYHBIMU (PMHAHCAMK; CYLIHOCTh W NPHHIMIIBI NPEANPUHUMATEIbCKON NEeITENIbHOCTH KaK OJHOTO
penieHus B | U3 cIOCOOOB YBENUYEHUS JIOXO/I0B; aHATUTHYECKUE METOIBI;

paznuunbix obnactsax | YK-10.2 Ywmeer: pemarh THUNH4YHBIE 3a/a4d B cdepe JUYHOTO SKOHOMHUYECKOrOo, (HHAHCOBOTO
JKU3HENEATSIPHOCTH | IUIAHUPOBaHMS W TPEANPUHUMATEIBCKON  1eATeNBbHOCTH; aHAJIN3UPOBAThH nH}pOopMaIHIO,

HEOOXOANMYIO JUISI IPUHSTHSI 000CHOBAHHBIX PEIICHHH B chepe yrnpaBiIeHus JTMYHBIMU (PHHAHCAMM;
MOJIB30BAThCSl WCTOYHMKAMH HHPOpPMAnMud 00 WHIMBHUAYaJIbHBIX pPHCKaX, CBA3aHHBIX C
SKOHOMHUYECKOHW JEATENbHOCTBI0O U MCHOJb30BAHMEM WHCTPYMEHTOB YIPABJICHUS JIUYHBIMU
(mHAHCAMU; IPUMEHSTh aHAJTUTHYECKHE METO/IBI;

VK-10.3 Brnageer: HaBbIKaMH BeJICHUS JIMYHOTO OrojpkeTa, B T.4. Ha ocHoBe UKT-nHCTpyMeHTOB;
HaBBIKAMU BBIOOpPa  HMHCTPYMEHTOB YINpPaBJIEHUS JHYHBIMA (UHAHCAMH U1 JTOCTHIKCHHUS
MOCTaBJIEHHBIX (PMHAHCOBBIX II€JIeH; HABBIKAMU TPUMEHEHHWs HHCTPYMEHTOB Ul YIPaBICHUS
JMYHBIME (PUHAHCAMH C yYETOM SKOHOMHYECKHX U (DMHAHCOBBIX PHCKOB B Pa3IMYHBIX OOJIACTSIX
KU3HEICSATETHbHOCTH; METOaMH OIEHKH IS BRIOOpa aHAIMTHYECKUX METO/IOB.

[IpoBenenue yueOHBIX 3aHATHH MO JUCHMIUIMHE «MareMaTHKa» CIIOCOOCTBYET pPa3BUTHIO Y
o0Oyyaroluxcsi HaBBIKOB KOMaHAHON pa®oThl, MEKIMYHOCTHON KOMMYHHKAIUU, MPUHATHIO PELIEHUM,
Pa3BUTHIO JIMIEPCKUX KAYECTB HA JIEKIMAX IO TeMaM: «DJIEMEHTBhl MaTpUYHOTO aHanu3a», «CUCTEMBbI
JIMHENHBIX YPAaBHEHMI»; POBECHUE IPYNIIOBBIX IUCKYCCUN U aHAIIN3a CUTYalluH 0 TeMaM: «JIEMEHTHI
MaTpUYHOTO aHaim3a», «CHCTeMBbl JHMHEHHBIX ypaBHEHHUI», COAep)KaHUWE KOTOPHIX pa3paboTaHo Ha



OCHOBC PC3YyJIbTATOB HAYYHBIX HCCHGHOBaHHﬁ, IMPOBOANMBIX yHI/IBCpCI/ITCTOM, U OCYHICCTBJIACTCA C
Y4ETOM PETHOHAIBHBIX 0COOCHHOCTEH MPOQeCcCHOHATBHOM IESITETbHOCTH BBITYCKHUKOB M ITOTPEOHOCTEH
paboTtonarerneii.

3. MECTO JUCHUIIINHBI B CTPYKTYPE OBPA3SOBATEJBHOM ITPOT'PAMMBbBI
Jucnumimaa «MaTemMaTHKa» OTHOCUTCS K 00s3aTenbHol yactu b1.0.04.

JIMCHMIUTUHBIL, J1 U3Y9EeHUS KOTOPBIX HEOOXOAMMBI 3HAHUS JAHHOTO Kypca:

Craructuka (Teopusi CTATUCTUKH, COITMATLHO-2KOHOMHYECKAs CTATUCTHKA),

MareMaruueckre MOJEIN B 9KOHOMHUKE U YIIPABICHUH.

4. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBbI
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Mopnyas 1. JII/II;lei/‘IHaSI ajaredpa ¢ JieMeHTaMHu 1 4 4 40
AHAJINTHYECKON reoMeTpuHu
Tema 1 Havana aHanuTH4ECKON reoMeTpuu 1 1 0,5 8
Tema 2 DeMEeHTBI MATPUIHOTO AHATH3A 1 1 0,5 6
Tema 3 CucteMbl TMHEHHBIX YPABHEHHI 1 05 |1 8
Tema 4 KoMIieKCHBIE YHCIa 1 MHOTOYJIEHBI 1 1 1 8
Tema 5 OCHOBBI TEOPUM ONTUMU3ALUU 1 05 |1 10
Moayas 2. MaremaTu4eckuii aHaau3 H 1 4 4 34
AU depeHuHaNbHbIe YPABHEHUA
Tema 6 BBenenue B MaTeMaTHUECKUN aHAIN3 1 1 1 8
Tema 7 Ilpenen u HenpepbIBHOCTD 1 1 1 8
Tema 8 [luddepeHnnanbHoe NCYUCICHUE 1 1 1 4
(GYHKIIMHM OJJHOTO IEPEMEHHOTO
Tema 9 HTErpaibHOE HCUHCIICHUE 1 1 0,5 6
Tema 10 OyHKIIMM HECKOJIBKUX MEPEMEHHBIX 1 0,5 8
Moayab 3. Teopusi BeposiTHOCTEH U 1 4 4 10
MATEMATHYeCKAs CTATHCTHKA
Tema 11 Beenenue B TeopHro BEpOSTHOCTEN 1 1 2 4
Tema 12 Ciyualinbple BETUYHHbI 1 1 1 4
Tema 13 DnemMeHTBI MATEMATHYECKOHM CTATUCTHKN | 1 2 1 2
IIpomexyTOuHas aTTecTanus 1 3a4er
Htoro 12 12 84

4.2 ConepikaHue IHCUMILIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3ejiam)

JleKUMOHHBbIE 3aHATHSA
Moayasb 1. JIuneiinas ajaredpa c 3j1eMeHTAMH AHAJTUTHYECKOI reoMeTpuun

Tema 1. Hauana ananumuyeckou ceomempuu

DJIEMEHTHl AHAJIMTUYECKOW T€OMETPUU Ha MPSMOM, IUIOCKOCTH U B TPEXMEPHOM IMPOCTPAHCTBE.
Bekropel. JIuHeliHble onepanuu Haj BekTopamu. CKalIpHOE U BEKTOPHOE IMPOU3BEIACHUE BEKTOPOB.
[IpsimMas Ha TUIOCKOCTH. YpaBHEHUE NPSIMOW C YriaoBbIM Kod(duimeHToM. YpaBHEHHE MpPSMOU B
orpe3kax. HopmanbHast hopma ypaBHEHHS MPSMON. YTOJ MEXKIY IPSIMBIMH. Y CIIOBHE TTApAIIETBHOCTH U
MEePNEHAUKYISAPHOCTH NPSMBIX. PaccTosTHUE OT TOUYKM A0 MPSMON. YpaBHEHHE OKPYXKHOCTH. DIUIHUIIC.
I'mnep6omna u mapabona. [Tnockocts. YpaBHeHHUE TIIIOCKOCTH B oTpe3kax. HopmanbHas popma ypaBHEeHUS
IUIOCKOCTH. YTOJI MEXAY MNPAMBIMH, IJIOCKOCTSIMH, MPAMOM U INIOCKOCTHIO. PaccTosiHMe OT TOYKH 10
MPSAMOM, MIOCKOCTH.



Tema 2. Dnemenmol MampuuHo20 aHaIu3a
[TonsiTue Matpuibl pasmepa nxm. Onepanuu Haja MaTpUllaMM U UX cBoicTBa. [lepemHOXeHHE

Marpull. TpancnoHupoBaHue Marpuil. YucnoBble xapaktepuctuku Marpuil. Onpeaenutenu. [lonstue
onpeaenuTeNs u-ro nopsaka. CroiicTBa onpeaenuteneil. MUHOPHI U UX anreOpandecKue TOTOTHCHHUS.
Teopema 0 BBIYMCIIEHUU ONpENENUTENs Yepe3 anredpandeckue aonoaHeHus. Panr marpuinbl. CucreMsl
BEKTOPOB, M-MEPHOE JIMHEMHOE BEKTOPHOE IIPOCTPAHCTBO. JIMHEHWHBIE OIEepaTopbl M MaTPHULBIL.
CobcTBeHHbBIE BEKTOPBI TMHEHHBIX onepaTopoB. EBkinioBo npoctpanctBo. KBagparuynsie GopMsl.

B pamkax gaHHOI TeMbl IIaHUPYETCS MPOBEIEHUE TPYIIIOBOM JUCKYCCHH U 0OCYKJICHHE BOIIPOCOB,
CHOCOOCTBYIOUIMX PpA3BUTHIO HABBIKOB KOMAHJIHOM pabOThl, MEXKJIMYHOCTHBIX KOMMYHHUKAUUNH U
JUJIEPCKUX KA4eCTB 00YJarOIIUXCS.

Tema 3. Cucmema nuHetiHbIX YPAGHEHUL

[TonsiTre cucTemsl JIMHEHHBIX areOpandeckux ypaBHeHHI. MaTpuuyHas gopma 3amucu CUCTEMbI
ypaBHeHHI MeronoMm [aycca. PemieHue cucteM JNHMHEHHBIX anreOpandecKuX YpaBHEHHH METOA0M
Kpamepa Pemenne nuHeHHBIX CHCTEM M3 N ypaBHEHHH ¢ N HEM3BECTHBIMU B MaTpuuyHOM Gopme. Permenue
SKOHOMHMYECKHUX 3a/1a4 C IIOMOLIBI0 MaTpull. Mozeins JICOHTbeBa MHOTOOTPACIEBON YIKOHOMUKH.

B pamkax maHHOM TeMbl IJIAHUPYETCS] MPOBEAECHUE IPYIIOBON TUCKYCCHH U OOCYXKJAEHHUE BOIPOCOB,
CIOCOOCTBYIONINX PA3BUTHIO HABBIKOB KOMAHIHOW pPa0OThI, MEKIMYHOCTHBIX KOMMYHUKAIUKA U
JTUACPCKUX KA4eCTB 00YyJarOIINXCSl.

Tema 4. Komnnekchvie yucia u MHO2041€Hbl

ApudmeTndeckue oOmepanuud  HaJl KOMIUIEKCHBIMH 4uciaMud. KOMIUIEKCHAs TMJIOCKOCTb.
Tpuronomerpuueckass ¥ MokazaTeiabHas (GOpMbI KOMILIEKCHOrO uuciia. Bo3BeaeHue B HaTypaabHYIO
CTENEHb W W3BJICYCHUE KOPHS H-HOM CTENEHM W3 KOMIUIEKCHOTO uucia. [IpruMeHeHne KOMILIEKCHBIX
YHUCeJN B KBaJ[paTHBIX YpaBHEHUX. Pa3iioxkeHue 1edcTBUTEILHOTO MHOTOUJICHA HAa TMHEHHBIE MHOXKHUTEIIH.

Tema 5. OcHosbl meopuu ONMUMU3AYUU

Knaccuueckue Meronsl onTHUMu3auuu. JIMHEHHOE U IEIOYUCIIEHHOE MPOrpaMMUPOBAHUE.
OcHoBHbIE TOHATUS 337ad M METOJ0B MaTeMaTHYeCKOro IporpamMmupoBaHusi. JluHeilHble 3amauu
ontuMu3zanui. OCHOBHBIE ONpEAENIEHUS W 3aJauyd JMHEHHOro IporpaMMupoBaHus. JluckperHoe
IIPOrpaMMHUPOBAHUE.

Mopayas 2. MatemaTudeckuii anajan3 u AuddepeHnnanbHble ypaBHEeHUA

Tema 6. Beeoenue 6 mamemamuyecKull aHaIUu3

[TonssTue MHOxectBa. Omepanuu HaJx MHOXecTBaMU. @DYHKIMOHAlIbHAs 3aBHCHUMOCTD.
Onpenenenne ¢pynkuuu. CrnocoOsl 3aanus ¢yHkuui. Knaccudukanus QyHKUIuU: yeTHbIE, HEUETHbIE,
Nepuonuueckre M Henepuoauuyeckrue. MoHOTOHHOCTh (pyHKuui. OOpatHas QyHkuus. OrpaHUYEHHBIE
¢ynkuuu. HawmbGonbliee W HauMmeHblllee 3HaueHUs (QyHKIuH. ['paguku OCHOBHBIX 3JE€MEHTapHBIX
¢byHKIMH  (IMHEWHOM, MOJyns, KBaJApaTHUYHOH, CTENEeHHOH, IOKa3aTeNlbHOM, JorapuMUYecKou,
TPUTOHOMETPHUUYECKUX,00paTHBIX TpUTOHOMETpUdeckux (yHKuui). CrnoxxHas ¢pyHkuus. OyHKIMH cripoca
U TIPETIOKEHHUSL.

Tema 7. Ilpeden u nenpepvl8HOCMb

YucnoBsle mnocienoBaTeabHOCTH. OTrpaHUUYEHHBIE W HEOIPAHWYEHHBIE IOCIEA0BATEIbHOCTH.
[Ipenen umncmoBO#l MOCIeAOBATENLHOCTH. Apu(pMETHUECKHE Olepanuyd Haja TnpenenaMyd. MOHOTOHHBIC
nocienoBarenbHOCTH. Yncno e. 3aaya 0 HEMpPEepbIBHOM HAa4YMCICHHUU MpoLeHTOB. CymMmma OECKOHEYHO
yObIBatoleil reomerpudeckoil nporpeccuu. Ilonstue okpectHocTH ToukH. [Ipexen ¢GyHKIMM B TOYKe.
JlBa 3aMeuarenbHbIX Tpeaena. HempepbIBHOCTh (QYHKIIMM B TOuke. ApudMeTHdecKHe ACUCTBUS HaJ
HenpepbeIBHBIMU (QyHKIMsIMH. HenpepblBHOCTh (pyHKLIHMH Ha MHOKecTBe. HempepbIBHOCTH HEKOTOPBIX
asieMeHTapHbIX (PyHKIMH. CBOWCTBAa YMCIOBBIX MHOXECTB W TOCJIeqOBaTeNbHOCTEH. [ 106anbHBIE
CBOIMCTBA HEMpPEPBhIBHBIX (QYHKIINI: TeopemMa 00 OrpaHUUYEHHOCTH (PYHKIMH, 3aJaHHON U HETIPEPHIBHOM Ha
OTpe3Ke, TeopeMa O JOCTHKEHHUU (YHKIMeH, HempepbhlBHOW Ha OTpe3Ke, CBOMX HAMOOJBLIETO U
HaVMEHBIIIETO 3HAYEHU M.

Tema 8. Juppepenyuanvroe ucuucienue hyHKkyuu 00H020 nepemeHH020



[MpomsBomnass u auddepenuman. ['eomerpuueckuii,pu3muecknii, SKOHOMUYECKHI  CMBICIT
MIPOU3BOIHOM. 3aBHCHMOCTh MEXAY HENPEphIBHOCThIO U AuddepeHuupyemoctbio (pynkuuu. Cxema
BbIuucieHUsT npousBogHOW. I[lpaBuna nuddepennupoBanus. [IpomsBoaHas CIOXHOHM H 0OpaTHOM
¢byakumii. [Ipow3BogHAass OCHOBHBIX JJEMEHTapHBIX (QYHKIUNA. [IponM3BOMHBIE BBICIIUX TOPSIKOB.
OcHoBHbIe TeopeMbl 0 auddhepeHIUPyeMbIX QYHKIUAX U UX MpHIokKeHus (treopembl Depma, Pomts u
Jlarpana, npaBwio Jlonurans). Bo3pacranue m yoObiBanme (yHkiui. DkcrpemMyMm ¢yHKiuu. Cxema
uccienoBanus GyHKIMU Ha SKCTpeMyM. OThICKaHUE HAaUOOJBIIET0 ¥ HAMMEHBIIETO 3HAYCHUN (PYHKIIHH,
3aJlaHHOM Ha oTpe3ke. BrimykiocTs GyHKIMU U TOouku meperuba. Cxema uccieqoBaHus (QYHKIMH Ha
BBIITYKJIOCTh U TOYKU THepernda. Acumnrorsl. O0Imas cxema UCCieJoBaHusl (GYHKIUN U MMOCTPOCHUS HX
rpaduKoB.

Tema 9. Unmeepanvroe ucuucnenue

[TepBooOpaznas GyHKIMS U HeoNpeaeieHHbIN nHTerpan. CBOMCTBA HEONPEIEIIEHHOTO HHTETpaa.
Heonpenenennblii MHTErpal OT OCHOBHBIX 3JIEMEHTapHBIX (YHKIWKA. WHTErpupoBaHwe 3aMeHOU
MEPEeMEHHOTO U 10 YacTsM. VIHTerpupoBaHHE PallMOHAIBLHBIX, HEKOTOPBIX UPPAIMOHATBHBIX (YHKIUN U
TPUTOHOMETPUYECKUX BbIpakeHUM. [loHATHE ompeneneHHOro WHTEerpajia, ero TIeOMEeTpUYECKUd Hu
sKOHOMHYECKUU cMbIci. CBoiicTBa ompeneneHHoro unrerpaita. @opmymna Heiorona-Jleiibnuma. 3amena
MepeMEeHHOro U (opMylia UHTEIPUPOBAHHUS IO YACTSAM B OMNpEIEeNIEHHOM HHTerpaie. [ eomerpuueckue
MIPUJIOXKEHHUS ONPEIeNIEHHOr0 nHTerpaina. HecoOCcTBeHHbIE HHTErpaIbI.

Mopayab 3. Teopusi BeposITHOCTeH M MATEMATHYECKasi CTATUCTHKA

Tema 11. Beedenue 6 meoputro eeposimuocmei

[Ipenmer Teopun BeposiTHOCTEH. CyIIHOCTh M YCJIOBHSI NMPUMEHUMOCTH TEOPUH BEPOSTHOCTEH.
OcCHOBHBIE TIOHSITUSI TEOPUHM BEPOSITHOCTEH: COOBITHE, CyMMa COOBITHH, IPOU3BEIACHUE COOBITUH,
BEPOSITHOCTHOE IPOCTPAHCTBO, KOHEYHOE BEPOATHOCTHOE MIPOCTPAHCTBO, KJIACCHUYECKOE OIpeeIeHUe
BEPOSITHOCTH, TE€OMETPUUYECKHE BEPOSTHOCTU. YCIOBHBIE BEPOATHOCTH. He3aBUCUMOCTH COOBITHIA.
Teopema yMmHOXeHus. Popmyna nosnHo BeposTHocTH. Dopmyna baneca. IlocinenoBarenpsHOCTH
ucnbiTanuit. Cxema bepuyiu.

Tema 12. Cnyuatinvie senuuutvl

CityyaiiHple BEMYMHBI U CIOCOObI MX OMMCaHMs. JIMCKpeTHas M HelpepbiBHAs CiIydailHble BEIMYMHBL
OYHKIMS paCIpelesieHus] BEPOSITHOCTEH, CBOMCTBA. BeposTHOCTh mMomagaHuWsi Ha TMOJYyWHTEpBAL. Psn
pacripenienieHuss M (pyHKIUS pactipesieNieHns JUCKPETHOM CiydaifHOM BenuunHbl. MaremMatieckoe OXKHIaHue.
CBoiicTBa MaTeMaTU4YeCKOro OXHJIaHusA. MareMaTH4ecKHe OXXKHUJIAHUS aJbTEpPHATUBHOM CIy4alHON
BEJIMYMHBIL, OMHOMMHAIBHOM CITydalfHON BEJIMYMHBI, ITyaCCOHOBCKOM CITy4aiHOM BENMUYMHBI, F€OMETpPUYECKON
caydaiiHoOM BenmmuuHbl. CTaTUCTUYECKOE HCTOJKOBAaHME MaTeMaTH4yecKoro oxuaanus. [ucnepcus
CITy4yallHOW BEIMYMHBI M ee cBoiicTBa. Jlucriepcuy ajabTepHATUBHOM CIydaifHON BEIMYMHBI, OMHOMMHATBHON
CITy4allHOM BEJIMYMHBIL, ITyaCCOHOBCKOM CITy4allHOM BEJIMYMHBL, T€OMETPUYECKOM CIYYailHOM BEJIMYMHBL
HenpepbiBHbIE clyyaiiHble BETMUMHBI M MX BaKHEHIIME YMCIIOBBIE XAPAKTEPUCTUKH: (DYHKLHS PacCpeieieHus],
(GYHKIUST TUIOTHOCTH BEPOSITHOCTH, MaTeMaTH4YeCKOe OXKWIAaHUe, JHCIepCcHs, CTaHAapTHoe (cpeaHee
KBaJpaTUYHOE) OTKJIOHEHHE. Mo/ieIM 3aKOHOB pacIpeiesieHNs: BEpOsSTHOCTEH, Hanbosee yrnorpediseMble
B COLMAIBHO-)KOHOMHYECKUX MNpuiokeHusx. HopmanbHoe pacnpenenenue. OyHKIUU OT CIIydalHBIX
BEJIMUMH. 3aKOH paclpesesieHus] BeposATHOCTeH Uit (DYHKIMHA OT M3BECTHBIX CIy4aiiHBIX BEJIMYMH.
Cxonmumoctb 1o BepostHOcTH. HepaBenctBo UeObimeBa. 3akoH OobIux uucen U ero cienacrsue. Ocobas
pOJIb  HOPMAaJbHOI'O pacIpeleleHus: LEeHTpallbHas InpenenbHas TteopeMa. llemn MapkoBa U ux
HCIIOJIb30BAaHUE B MOJEIMPOBAHUH COLMATIbHO-3KOHOMHYECKHUX MTPOIIECCOB.

Tema 13. Dnemenmol mamemamuyeckol Cmamucmuxy

OcHoBHBIE 3a/ladyll  MaTeMaTH4ecKoil cTaTHUCTUKU. CTaTUCTHYECKHE METOAbl 00paboTKU
AKCTIEPUMEHTAIIbHBIX TaHHBIX. CTATUCTUYECKHE TUTIOTE3hI. Y POBEHb 3HAYMMOCTH W MOIITHOCTH KPUTEPHUSI.
Ontumaneubiil kputepuit Helimana-Ilupcona. OnTuManbHble KpUTEpUU JUIsl TPOBEPKU THIOTE3 O
napamMeTpax HOpPMaJbHOTO W OMHOMHHAILHOTO pacrpeaeneHuil. Kpurepunm miis MpOBEPKH CIIOKHBIX
runore3. Henapamerpuueckue kputepuu. CTaTUCTHYECKOE OLEHMBAHME U TMPOBEPKA THUIIOTE3.
CratucTrueckue OIEeHKH MapaMeTPOB U MX CBOMCTBA. Y CIIOBHBIE 3aKOHBI pacnpenenenus. JloctaTounbie
CTaTUCTUKH. D(PPEKTUBHOCTH OICHOK. METOAbl HAXOXKACHUS OIECHOK: METOJ, MOMEHTOB, METO]



HauOonplero mpasponogoous. JloBepuTelbHBIE WHTEPBANbl ISl [apaMeTpoB

pacnpenenenus. JloBeputenbHble HHTEPBAJBI ISl BEPOSITHOCTH ycniexa B cxeme bepuysiu.

[MpakTnyeckue 3aHATHS
Tema 1. Hauana ananumuyeckou ceomempuu
DJIEeMEHThI aHATUTUYECKON T€OMETPUM
[IpsiMas Ha MIIOCKOCTH
IInockocTth

Tema 2. Dnemenmvt MampuyHo2o aHaiusa
[TonsiTne Matpuipl

CaoiicTBa omnpenenuresnen
KBagparuunsie hopmbl

Tema 3. Cucmema nuHetiHbIX YPAGHEHUL
[ToHsATHE CHCTEMBI TIMHEHHBIX AlITeOpanvdecKuX ypaBHEHHI

Tema 4. Komnaexcnuvle uucia u MHO2041eHbL
Apudmernaeckue onepanuy HaJ KOMIUIEKCHBIMU YUCIIAMHU

Tema 5. Ocnosbl meopuu onmumuzayuu
Kmaccuueckue MCTOAbI OIITUMH3 a1

Tema 6. Beeoenue 6 mamemamuyeckull aHaius
Omneparuu HaJ MHOKECTBAMHU
Knaccubukanus Gynkuumit

Tema 7. Ilpeden u nenpepvleHOCMb

Yucnosble N0CIEI0BATENIbHOCTH
Apudmernueckue onepanuy Haja npeaeraMu
I'moGanbHBIE CBOICTBA HEMPEPHIBHBIX (YHKIIUI

Tema 8. Juppepenyuanvroe ucuucienue GyHKkyuu 00H020 nepemeHH020
ITpousBoanas u quddepeniman
OO6mas cxema uccieoBaHus GYHKIHMN U TOCTPOCHUS UX TpapUKOB

Tema 9. Unmeepanvroe ucuucienue
IlepBooOpasHas GyHKIMS U HEONPEAETICHHbIN HHTETpal
HecoOcTBeHHbIE HHTETpaIbI

Tema 10. @Pynkyuu HecKOIbKUX NEPEMEHHbIX
ToueuHble MHOXKECTBA B N-MEPHOM IIPOCTPAHCTBE
Y CITOBHBIN SKCTPEMYM

Tema 11. Bsedenue 6 meoputo eepossmuocmeii
OCHOBHbIE OHATHUSI TEOPUU BEPOSITHOCTEMN
dopmyJia MOJTHON BEPOATHOCTH

®opmyna baneca

Cxema bepuymim

Tema 12. Cnyuatinvie senuyumbl

JluckperHast 1 HenpepbIBHAS CITy4YaiHbIE BETMINHBI
Maremarnaeckoe oKuIaHue

Hepasencto UeOrbimieBa

Tema 13. Dnemenmor mamemamuyeckoln CMmamucmuKku

HOPMAaJIbHOI'O



CraTtuctudeckre MeToibl 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX
CraTucTtuueckue OLEHKH MapaMeTPOB U UX CBOMCTBA

5. HEPEYEHb YHEBHO-METOJANYECKOI'O OBECHHEYEHMS ]IS
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCHUILJIMHE

Cerognss BoOCTpeOOBaHHBIMH KadeCTBAMH Ha pBIHKE TpyJAa SBISIOTCS CaMOCTOSTEIBLHOCTS,
WHUIIMATUBHOCTh,  MPEANPUAMYHBOCTh,  JICJIOBUTOCTh, CIIOCOOHOCTH  OBICTPO H  ONEPATHBHO
MPUCTIOCOOUTHCS K M3MEHSIIOIIEHCS KOHBIOHKTYpE phIHKA. MIMEHHO 3TH mpodeccHoHaNbHO 3HAYUMBIE U
COIMAJIFHO Ba)KHBIC Ka4eCTBa, CTOJIb HEOOXOIMMBIE Tereph MpodeccuoHaty, TOJKHBI ObITh Pa3BUTHI B
nporecce 00y4eHus1, B TOM YHCIIE, B X0/ BHEAYTUTOPHON CaMOCTOSITEIbHON paboThI CTYIEHTOB.

CamocrositennbHass yuyeOHas pabora 3¢ ¢eKTHBHA TOJBKO B aKTUBHO-IEATEILHOCTHON (opme.
WNunoBarnmonnocts, BHocuMas UKT B oOpa3oBaTeNbHBIN TPOIECC, — HHTEPAKTUBHOCTD, ITO3BOJISIOIIAS
pa3BUBaTh AKTUBHO-IEATEIHLHOCTHBIE (POPMBI 00y4eHHUsI. DTO HOBOE KauyeCTBO TO3BOJISIET PACCUUTHIBATH
Ha 3()(peKTHBHOE PACHIIMPEHHUE CEKTOPA CAaMOCTOSATEIbHOM yueOHOM paboTHI.

Pesynmprarom BHenpenuss MKT B oOpasoBaHue sBISETCS PE3KOE PACHIMPEHHE CEKTOpa
CaMOCTOSITENIbHON y4eOHOM paboTHI.

Hawubomnee cymiecTBeHHbIC U3MEHEHHS KacaroTCsl y4eOHBIX MaTepUANIOB. YUEOHBIC JICKTPOHHBIC
pecypchl 00eCIeYrBaIOT MPOrPaMMHUPYEMBbI YIeOHBIN TpoIece, MPEACTaBISIOT COOOM 3JIEKTPOHHBIC
y4eOHBbIC TOCOOMS, COACpIKAIINEe CHCTEMATU3MPOBAHHBIM MaTepual B paMKax IPOrpaMMbl Yy4eOHOMH
mucuuIuinHeL. [IperHazHaueHsl OHM U1 U3YUSHHS IPEMETa «C HYISH» 10 TPaHUI] IPEAMETHOM 00acTy,
OTIPEICICHHBIX TMPOrpaMMOi 00ydeHus. BrirouaroT Bce BUABI Y4eOHOW JEATEIILHOCTH: IOJyYCHHE
nHbOpMaNNY, NPAKTUYECKHE 3aHATHUS B HM3BECTHBIX M HOBBIX (opmax, arrectanuio. Hamenenel Ha
MOJICPKKY Pa0bOThI M paclIMpEHHE BO3MOXKHOCTEH TMpernojaBaTelss M CaMOCTOSTEIbHYI paboTy
oOyuJaromerocs.

PexomeHyembie CpeicTBa, METO/ABI OOYYEHHs, CIIOCOOBI y4eOHOW NEsITEeIbHOCTH, TPUMEHEHUE
KOTOPBIX I OCBOCHHSI KOHKPETHBIX MOJyJIeH paboueii yueOHOH mporpaMMel Hanbosee 3 heKTuBHO:

- 00yueHHUE TEOPETHYECKOMY MaTepualy PEeKOMEH]IyeTCs OCHOBBIBATh HA OCHOBHOM M JIOTIOJHHUTEIBHOM
JaUTeparype, M3AAHHBIX TUHOTPAQCKUM WM  JJIEKTPOHHBIM  CIIOCOOOM  KOHCIEKTaX  JICKIUH;
peKOMeHAyeTCcs B Hayalle ceMecTpa O3HAaKOMUTh CTYJIEHTOB C MPOrpaMMOll JUCHMIUIMHBI, MepeuHeM
TEOPETUYECKHX BOIMPOCOB JUI TEKYHIETO MPOMEXKYTOYHOTO W WTOTOBOTO KOHTPOJS 3HAHWH, YTO
OPUEHTUPYET U MOOLIPUT CTYJICHTOB K aKTUBHON CAMOCTOSITETILHOM paboTe;

- Ha TPAKTUYECKUX M JTA0OPATOPHBIX 3aHATHUSAX 3aKPEIUISIFOTCS M YTOUYHSIOTCS 3HAHHSA, MOJIydYeHHBIE Ha
JeKIUSIX W BO BpEeMsl CaMOCTOSITEIbHONW NOATrOTOBKH. JIJii pPa3BUTHUS TBOPYECKHUX CIIOCOOHOCTEH
CTY/ICHTOB aKTHBHO HCIOJB3YIOTCS TaKWE METOJIbI KaK TUCKYCCHUS, MO3TOBOW IMITYpPM, OOMEH MHEHHUSMH
10 MPOOGJIEMHBIM BOIpPOCcaM, 00CYKJIeHHE JIOKJIaf0B, coodmeHnid. [loquepkHeM, 4YTO pU UCHOIb30BAHUHU
WHTEPAKTHUBHBIX (OPM pOJIb MPETOAaBATENS PE3KO MEHSEeTCs, mepecTaér ObITh IEHTPaIbHOM, OH JIMIIb
peryaupyeT Npolecc U 3aHUMAaeTcsl ero o0Iel opraHu3anyeil, FOTOBUT 3apaHee HeOOXOAUMBIE 3a/1aHUs
1 (hopMyImUpyeT BOMPOCH! WM TEMBI Il OOCYXKICHUS B TPyNNax, AaéT KOHCYIbTAIlUH, KOHTPOIUPYET
BpeMs U MOPAJO0K BBITOJIHEHHUS] HAMEYEHHOTO IUIaHa. YYaCTHUKHU OOpalaroTcs K COLHATIbHOMY OIBITY —
COOCTBEHHOMY W JIPYTHUX JIIOJIEH, TIPU ATOM UM MPUXOJUTCS BCTYIATh B KOMMYHHKAIIMIO JAPYT C JPYTOM,
COBMECTHO pellaTh IIOCTaBJICHHBIE 3aJjaud, IPeoji0JieBaTh KOH(IUKTHI, HAXOAWUTh OOIIME TOYKH
CONPUKOCHOBEHUSI, HJTH HA KOMITPOMHUCCHI.

B pe3ynbTare mpoBeneHUs MPAaKTHUECKUX U JaO0OpPATOPHBIX 3aHATHH BBISBISIIOTCS COCOOHOCTH
00y4JaeMbIX TPUMEHSTH MOJYYCHHbIE KOMIIETEHIIMH JUIs PEIICHUs 3a1ad, CBA3aHHBIX C JalbHEHIIei
JeSITeIbHOCTBIO BHITYCKHUKA.

Ilepeyennb JuTepaTypsl 1JI CAMOCTOATEIbHOI PAa00THI 00y4aAIOIIMXCS M0 AMCHHUILINHE

1. ManwoB A. H.. Jluneiinas anrebpa: Meroauueckue ykKazaHHsl JJIsl CaMOCTOSITENbHOW paboThI
oOyyvaronuxcsi o HampasieHuto noarotoBku 38.03.01 «OxoHomukay (KBaTU(HKALUS (CTETICHD)
«baxamaBpy) [DnexTpoHHBII pecypc] / CIIG.: CIIor'Ay, 2015. -63c.
http://biblioclub.ru/index.php?page=book&id=445946

2. baepun U. U.. Maremarudeckast 00paboTka nHDOpMAIMK: YIeOHHUK [ DICKTPOHHBIN pecype] / M.:
[Ipomereid, 2016. -261c. - 978-5-9908018-9-9.
http://biblioclub.ru/index.php?page=book&id=439182

3. SxomneB B. Il.. DxoHomerpuka: y4eOHUK [DnekTpoHHBIH pecypc| / M.:M3marenbcko-ToproBas



http://biblioclub.ru/index.php?page=book&id=445946
http://biblioclub.ru/index.php?page=book&id=439182

KOpIiopamus «JlamkoB u K®, 2016. -384c. - 978-5-394-02532-7.
http://biblioclub.ru/index.php?page=book&id=453368

4. 4 Ixadapo K. A.. Teopusi BeposTHOCTEH M MaTeMaTHYECKas CTAaTUCTHKA: ydeOHoe mmocobue
[Onexktponnbiit  pecypce] / Hoocubupck: HITY, 2015. -167c. - 978-5-7782-2720-0.
http://biblioclub.ru/index.php?page=book&id=438304

33)13]-[1/[5[ AJIsl peajin3anmun CaMOCTOSITEbLHOM paﬁoTbl

Ha3Banue pa3aciios

(Monyseit) u Tem .
3aaHus U1l CaMOCTOSITENEHON paboThI

Mopny.as 1. JInHeiinas anredpa ¢ 3JieMeHTaAMHU aHAJUTHYECKOI reoMeTpuH

Tema 1 Havana ananutiueckon [Nonck n aHaNM3 TOTMOTHUTENBHOM yueOHOH TUTEpaTyphl W HHOTO MaTepraa.
TEOMETPUH CocTraBieHne KOHCIIEKTa.
Tewma 2 DneMeHTH MATPIYHOTO [Nownck n aHaNM3 TOTMOTHUTENBFHOH yueOHOH JTUTEpaTyphl WM HHOTO MaTepHaa.
aHaJIN3a CocTraBieHne KOHCIIEKTa.
Tewma 3 CricTeMBl JINHEHHBIX [Nownck u aHaNM3 TOTMOTHUTENBFHOM yueOHOH TUTEpaTyphl M HHOTO MaTepraa.
YpaBHEHHUH CocTraBieHnE KOHCIIEKTA.
Tewma 4 KoMmIieKcHBIE YicTIa U [Nownck n aHaNM3 TOTMOTHUTENBHOH yueOHOH JTUTEpaTyphl W HHOTO MaTepHaa.
MHOTOUJIEHBI CocraBiieHHE KOHCIIEKTA.

Tema 5 OcHoBbl Teopun onTuMuzanuy | [IoMCK 1 aHATU3 TOTOTHUTENFHON Y4eOHOW IUTEpaTyphl HIIM MHOTO MaTepHuaa.
CocraBlieHHE KOHCIIEKTA.

Mopayas 2. MaTeMaTudecknii anajau3 u quddepeHnualbHbIe yPaBHEHUS

Tema 6 BBenenue B MaTeMaTHUYECKHIA ITouck 1 aHaIM3 TOMOJHUTENHHON yueOHOH TUTepaTyphl UK HHOTO MaTepuaa.

aHamm3 CocraBlieHIE KOHCIIEKTA.

Tema 7 IIpenen u HENPEPBIBHOCTD INowck n aHAN3 JOTIOTHATENBFHOHN Y4eOHOH JIUTEpaTyphl MM HHOTO MaTepHaa.
CocraBlieHIE KOHCIIEKTA.

Tewma 8 Iuddepermansaoe [Nownck u aHaNMN3 TOTMOTHUTENBHOM yueOHOH TUTEpaTyphl W HHOTO MaTepraa.

ncyucieHne GyHKIMN OTHOTO CocraBneHre KOHCIIEKTA.

MIEPEMEHHOTO

Tema 9 UHTerpansHOE HCUUCIIEHUE INowck n aHAN3 JOTIOTHATENBEHOHN Y4eOHOH JIUTEpaTyphl MM HHOTO MaTepHaa.
CocraBlieHIE KOHCIIEKTA.

Tema 10 @yHKIUN HECKOJIBKUX [Nownck n aHaNMN3 TOTMOTHUTENBHOM yueOHOM TUTEpaTyphl W HHOTO MaTepraa.

IIEPEMEHHBIX CocraBieHHE KOHCIIEKTA.

Moayab 3. Teopusi BeposiTHOCTEH M MaTeMATHYECKAA CTATHCTHKA

Tema 11 BBenenue B Teopuio [Nownck u aHaNN3 TOTOTHUTENHFHOM yueOHOH TUTepaTyphl MITH HHOTO MaTepraa.

BEPOSITHOCTEN CocraBiieHHE KOHCIIEKTA.

Tema 12 Cnydaiinble BETUIHHBI [Touck 1 aHaIM3 TOMOJHUTENHHON YIeOHOH TUTepaTyphl UK WHOTO MaTepuaa.
CocraBiieHHE KOHCIIEKTA.

Tema 13 DnemMeHTH MaTeMaTHUECKOM [Touck 1 aHaIM3 TOMOJHUTENHHON YIeOHOH TUTepaTyphl UK WHOTO MaTepuaa.

CTaTUCTUKHU CocraBiieHHE KOHCIIEKTA.

TecroBble 3a1aHuA
Tect Nel
KoopauHats! ieHTpa OKpyKHOCTH, 3aJaHHON

ypaBHEHHEM (X + 2)2 + (y — 3)2 =9
3 2 2

OmnpezenuTens 131 paBeH. .. 1) 53; 2) 5; 3) 6.

5 3 4

P C3YJIbTATOM MMPOU3BCACHUA MATPUIL]L

1) (2-3);2) (23); 3) (-23).

1 2)(1 -1 NN N
1 -1 ) 1 0 SIBJIACTCA MaTpUILA. .. ) 1 0 ) ) o 1) ) -1
lim 7x% +5%x° -9

KT 14x3 —18X2 +6x—1 P 15:293) ~1g:

Tponseoanas ¢pyukuun Y = INV/COSX B rouke X, =0

1
1)—-=2;21;3)0.
paBHa... 2



http://biblioclub.ru/index.php?page=book&id=453368
http://biblioclub.ru/index.php?page=book&id=438304

Tect No2

1
1.YpaBHEHNE OKPYKHOCTHU C LIEHTPOM B TOUKE (g ;_1) 1) | X— % + (y + ]_)2 = % :
R=2 1Y’ 1
U paiuycom 5 UMeEeT BH/I. .. | X+ + (y _1)2 ==,
3 4
3 x—12+(y+1)2:1
"\ 73 2
1 21
2.0npenenurenb 3 12 paBeH.. 1)-1;2)61;3) 1.
4 4 3
2 1 0 1 2 3
3.IlpousBeneHne MaTPHIL 1 paBHO 1) 5 _1) 2) _2 o)
3) npaBUIIBHBIN OTBET HE YKa3aH.
2x% —x+1 DE”D r&-l
S LLLLSS 5X3 n 2X2 -1 PpaBCH 5 ) 9
1 3
5. 1im (1+3%)x pasen 1) €7:2)1;3) .
Tect Ne3
4\* 160
1/1aHO ypaBHEHUE OKPYKHOCTH (X + 6)2 + (y - gj = T 1) (6;—%) :2) (_ 6: gj : 3) (6; gj .
KoopauHatsl 1ieHTpa 3T0i OKPY>KHOCTH. . .
2x° + X
2 lim ——— 1)-2;2)-1;3) 2.
e 3 paBeH...
arcsin6x 1)6:2)0:3)3
3.x 2 tg2x paBeH... ; ; :
a
4.YacTtHas npou3BOHAs oy oT pyHKUIMU Z = X% + Xy + y B 1)7:2) 9: 3) 5.
touke (1; 2) paBHa...

Tect Ne4

3Xx+2y=5
2X -3y =1.

Torga 3HaueHNEe BBIpAKECHUS 13(X — y) PaBHO. ..

1. Ecmu (x, y) pEIIEHNE CUCTEMBbI {

1) 108; 2) 2,6; 3) 40.

2. Ypasuenue npsmoit X — 0y +12=05g

Y XY X ¥y
OTpe3Kax UMeeT BUI. .. 1) 6 3 =1:2) 2 3" 3) —_+§_1'
lim sin3x—sin2x 3 .
X Osm5x—sm4x paseH )12 233 5




4 Iomusrit tuddepentman GpyHKImm 1)dz=(y® —6x*y)dx+ (3xy* — 2x° +8y®)dy;
z2=f(xy)=xy’ =2x*y +2y* pasen 2)dz = (3xy? —6x%)dx + (y* — 2x%)dy;
3)dz =(y® —6x>y)dx+ (3xy> — 2x* +8y°)dy.

Tect Ne5

1.YpaBHEHUE OKPYKHOCTHU C ICHTPOM B TOUKE 2 2 _
X+1) +(y+2) =
(1;2) u paguycom R=2 umeer Buy. .. 1) ( ) (y )

2.0npenenuresns 1 paBeH. .. 1) 4;2) 2;3) 10.

-1
3x* -2 1

lim Sy —
.x_.wm paBeH. .. 1) 3; 2) 2,3)1.

4 IlpousBoanasi pyHKIUU
y= xln(x2 +1)+ IN5 5 rouke X, = —2 1) In5+1,6;2) In5+1;3) In5+0,8.

paBHa...

6. ©°OHJ] OHEHOYHBIX CPEACTB IJI5s1 NPOBEAEHUSA TEKYIIETI'O KOHTPOJIA,
IMPOMEXYTOYHOUATTECTAIMHU OBYYAIOIIIUXCA ITO JUCIUITVIMHE

@DOHJ OLEHOYHBIX CPEACTB AJIs MPOBEACHUS TEKYIIErOo KOHTPOJISA, MPOMEKYTOUYHON aTTecTaluu
npuseneH B [IPUJIOKEHNN

7. MEPEYEHBL OCHOBHOM M JOMOJHUTEJAbHON YYEBHOM JUTEPATYPLI,
HEOBXOJIUMOM JJISI OCBOEHUS IMCLUMIIIAHBI

7.10cHoBHas 1UTEpPaTypa

1. CamconoBa C. A. [lpakThKyM MO MaTeMaTHYECKOW CTAaTUCTHKE: ydyeOHOe mocobue [DIeKTpOoHHBIN
pecypc] / Apxanrensck:CADY,2015. -97c. - 978-5-261-01090-6.
http://biblioclub.ru/index.php?page=book&id=436411

2. Kyngeimena E. C. Marematndeckrie METOABI M MOJIEH B SKOHOMUKE: y4eOHUK [ DNeKTpOHHBIN pecypc] /
M.: Wsnmarenbcko-toproBass koproparus «JlamkoB u  K°»,2017. -286¢. - 978-5-394-02488-7.
http://biblioclub.ru/index.php?page=book&id=450755

3. Kpatkuii xypc BbIciield MaTeMaTtuk : yueOHuK : [16+] / K.B. banaun, ®@.K. bangun, B.W. Ixeddans u ap.
; mox obmr. pea. K.B. bannuna. — 4-e uzg., crep. — Mocksa : JlamkoB u K°, 2020. — 512 c. : wi. — Pexum
nocrymna: mo noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=573171

7.2J10n0JIHUTEIbHAS JINTEPATypa

1. Manuno A. H.. Jluneiinas anreOpa: Meroauueckue ykazaHHsl IJIsi CaMOCTOSITENIbHOM paboOThI
oOydJaronuxcsi mo HampaeieHuto moarotoBku 38.03.01 «3OkoHomuKka» (KBamupUKaIMs (CTEIEHb)
«OaKanmaBp») [DnexTpoHHbII pecypc] / CIIo. CIIoIrAY, 2015. -63c.
http://biblioclub.ru/index.php?page=book&id=445946

2. bappur U. W.. Maremarndeckass oOpaboTka mHpopManmu: ydeOHUK [DneKTpoHHBIA pecypc] / M.:
[Mpomereii, 2016. -261c. - 978-5-9908018-9-9. http://biblioclub.ru/index.php?page=book&id=439182

3. SkoreB B. II.. DkoHoMmerpuka: ydeOHWK [DnekTpoHHBIA pecypc] / M.:M3marenbcko-Toprosas
KOpHOpanus «JlamkoB u K®, 2016. -384c. - 978-5-394-02532-7.
http://biblioclub.ru/index.php?page=book&id=453368

4. 4 TxadapoB K. A.. Teopus BeposTHOCTEHl M MareMaTHUecKas CTaTHCTHKa: YydeOHOoe Mocobue
[Onmexktponnbiit  pecypc] / Hopocubupck: HITY, 2015, -167c. - 978-5-7782-2720-0.



http://biblioclub.ru/index.php?page=book&id=436411
http://biblioclub.ru/index.php?page=book&id=450755
http://biblioclub.ru/index.php?page=book&id=573171
http://biblioclub.ru/index.php?page=book&id=445946
http://biblioclub.ru/index.php?page=book&id=439182
http://biblioclub.ru/index.php?page=book&id=453368

http://biblioclub.ru/index.php?page=book&id=438304

8. HIEPEYEHb COBPEMEHHBIX IPO®ECCUOHAJIBHBIX A3 TAHHBIX,
NH®OPMALMOHHBIX CITPABOYHbBIX CUCTEM
Bce oOyuaromuecs: obecriedeHbl JOCTYIIOM K COBPEMEHHBIM NMPOo(hecCHOHAIBHBIM 0a3aM JTaHHBIX U
MH(OPMALIMOHHBIM CIPABOYHBIM CUCTEMaM, KOTOPBIE MOJJIEKAaT OOHOBICHUIO IPU HEOOXOJUMOCTH, YTO
OTPaXKaeTCs B JINCTAX aKTYAIN3aLUU PaOOUYHX IIPOTPaAMM.
CoBpemMeHHbIe POdeccHOHATIbHbIE 0a3bI JAHHBIX:
1. ®epepanbHas cnyx0a rocygapcTBeHHOM cratuctuku Poccuiickoit denepanui -

http://www.gks.ru

HNudopManuoHHbIe CIPABOYHBIE CHCTEMBbI
CmpaBouno-mpaBoBas cucrema «KoHcynsTanT mmocy - http://base.consultant.ru
Snpexc https://yandex.ru/
Pamb6uep https://www.rambler.ru/
Google https://www.google.ru/

Mail.ru https://mail.ru/

9. OIMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOM 115
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLUHECCA IO AUCIUIIJIMHE

Aynurtopun [TporpamMmmMHoe obecrieueHuE

- yuebHasg aynuTtopus Uil mnpoBeneHus | OnepaluoHHas cucTeMa
y4eOHBIX 3aHATHH 10 JAUCHMIUINHE, | [TakeT O(UCHBIX IMPUIOKEHUI
OCHAIICHHAsI KOMITBIOTEPOM C BBIXOJIOM B | bpaysep Firefox, Snnekc
UHTEPHET, MYJIbTUME/INA IIPOEKTOPOM;

- IOMEUIeHHe Ui CaMOCTOSATEJIbHOM
paboThl  OOydYaIOUIMXCS, OCHAIICHHOE
KOMITBIOTEPHOM TEXHUKOU c
BO3MOXXHOCTBIO TIOJKIIOYEHHSI K CETH
WuTepHer u obecredeHneM J0CTyna B
JJIIEKTPOHHYIO HnH(}OpMaIMOHHO-
obpazoBarenbsuyto cpeny [TTVY;

- CIEUMaJIU3UpOBAaHHAs ayAUTOpUSA U
MIpOBEJIEHUST J1abOpaTOpHBIX padboT Mo
JUCLIUIUINHE,

OCHallleHHast HA0OPOM PEaKTHBOB U
71a00paToOpHOro 00OpyI0BaHUS;

10. OBYYEHHUE UHBAJINJIO0B U JINI] C OTPAHUYEHHBIMHU
BO3MOXKHOCTAMM 3/10POBbA
[Ipn HeoOxoaumocTH pabodasi mporpaMMa JUCIUIUIMHBI MOKET OBITh aJanTUpOBaHa sl 00ecredeHus
00pa3oBaTeNBHOrO MPOoIecca MHBATUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 310pOBbsl. 11 3TOTO
TpeOyeTcsl 3asiBJI€HHE CTyJeHTa (€ro 3aKOHHOTO MPEACTABUTENS) U 3aKIIOUEHHUE TCUXO0JIOTr0-MeIUKO-
nenarorndyeckoi komuccuu (IIMIIK).

ABTOp-cOCTaBUTENb: K.IL.H. ExxkoBa B.I'.

[IporpamMma yTBepxkaeHa Ha 3acefaHuU Kadeapbl MaTeMAaTHUKU U SKOHOMUKH OT 26 utoHs 2023
roja, npotokoia Ne 8
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1.1 UaaukaTopsbl JOCTHKEHUSI KOMIIETEeHINH

Kon u nammeHnoBanue

HanmenoBanme WHAWKATOpa JOCTHKCHUA yHI/IBepcaanoﬁ KOMIICTCHIINH

KOMITCTEHIINT
YK-10 Cnocoben VK-10.1 3Haer: OCHOBHBIE YKOHOMHMYECKHE IOHATHS M 0a30Bble NPUHLUIEI (YHKIMOHUPOBAHHSA
NPUHAMATH 9KOHOMHKH, IIeiId M (OPMBI yyacTusl TOCYAapcTBa B DKOHOMUKE; HENH W 3aJaud  (DUHAHCOBBIX
000CHOBaHHBIE MHCTHTYTOB W TPHHIMIIBI B3aUMOJCHCTBUS C HHMMH; OCHOBHBIC HMHCTPYMEHTHI YIpaBIICHUS
9KOHOMHYECKHE JMYHBIMHA (MHAHCAMY; CYIIHOCTh M NMPUHLMIIBI NPEINPUHUMATENBCKON ASATENBHOCTH KaK OTHOTO
pereHns B | M3 CIIOCOOOB YBEJIIMYECHUS JOXOIO0B; aHATUTHYECKUE METOBI;

pas3mmunbiXx obmactax | YK-10.2 Ymeer: pemars TUNWYHBIE 337adil B cepe JIUIHOTO IKOHOMHYECKOTO, (HPHHAHCOBOTO
KU3HEICATCIBHOCTH | IUIAHUPOBAHUSA W IPENIPHHUMATENBCKOH  NEATENBHOCTH; aHAIU3HPOBATH nH(MOpMAIHIO,

HEOOXOIUMYIO JUTS IPUHATHS 0OOCHOBAaHHBIX PEUICHUU B cdepe yIpaBleHHUs TNIHBIMU (PHHAHCAMU;
MOJIB30BAaThCSl MCTOYHMKAMU HHpopManud 00 HMHAMBUAYaJbHBIX pPHCKaX, CBS3aHHBIX C
9KOHOMHUYECKON JEeATENIbHOCTBI0 M  HCIOJb30BAaHUEM HWHCTPYMEHTOB YIPABICHHS JIMYHBIMU
(mHAHCAMU; MPUMEHSTh aHAJTUTHYECKHE METO/BL;

VK-10.3 Brnageer: HaBbIKaMH BeJCHHUS JIMYHOTO OrojpkeTa, B T.4. Ha ocHoBe UKT-nHCTpyMEHTOB;
HaBbIKaMU BbIOOpa ~ WHCTPYMEHTOB YINpPaBICHHUsl JIMYHBIMH (UHAHCAMHU JUISL  JOCTHKEHUS
MIOCTAaBJICHHBIX ()MHAHCOBBIX II€NEH; HABBIKAMM IIPUMEHEHHS WHCTPYMEHTOB IUISl YNPABICHHS
JTUYHBIMU (DMHAHCAMH C YYETOM SKOHOMHUYECKHX M (DUHAHCOBBIX PHUCKOB B Pa3JIMYHBIX 00IACTAX

KUBHCACATCIBbHOCTHU,; METOAaMHW OLICHKHU IJIA BLI60pa AHAJIUTHYCCKHUX METOIOB.

1.2 Onucanue noka3areJeii 4 KpUTepHeB OLleHUBAHNS KOMIIETEHIIMIA HA PA3JIMYHBIX 3TaNax UX

Q)OpMHpOBaHI/Iﬂ, onucaHue IKAaJ OlleHUBaHUA'

OueHka YpOBHS OCBOCHHS KOMIIETEHLMH Ha pa3HBIX OJTanmax WX (OPMUPOBAHUS MPOBOJUTCS Ha OCHOBE
1 hepeHIMPOBaHHOTO0 KOHTPOJISl KayKI0r0 MOKa3aTessi KOMIIETEHIIMU B paMKaX OIEHOYHBIX CPeICTB, npuBeaeHHbIX B POC.

Ne | Haumenos Kpatkas IIpencrasne
n/n aHue XapaKTepUCTHKa HHE Kpurepuu oneHnBaHus
OLIEHOYHOT OLIEHOYHOTO CPEJCTBA OLIEHOYHOTO
0 CpeAcTBa CpencTBa B
¢donme
Oyenounvle cpedcmea 01 NPOGeOeHUs. MEKYyWe20 KOHMPOs
1. Tecr Cucrema TectoBrIe Ouenka «Omauurnoy»: B TECTE BHIIOJIHEHO 00Jiee 90% 3amaHuii.
(mokazarens | CTaHIApTU3MPOBAHHBIX | 3aJaHUA Ouenka «Xopouwio»: B TecTe BEINIOIHEHO Oonee 75 % 3amaHuid.
KOMIICTCHIIH | 3aJlaHuM, OreHka «Yoosremeopumensroy»: B TeCTe BRIIOTHEHO Oonee 60 %
U «3HaHUE») | MO3BOJISIONIAS 3a7aHUH.
NU3MEPHUTh YpOBEHb Ouenka «HeyodogremseopumenbHo»: B TeCTE BBIIIOJIIHEHO MeHee 60
3HAHMI. % 3amaHuil.
2.| Pedepar IIponyxr TemaTuka Onenka «Omauuno»: TOKAa3aHO TIOHMMAaHHE TEMBI, YMeHHe
(mokazaTens | caMOCTOSITEIBHOI pedeparos KPUTHYECKOro aHaju3a uHpopmanuu. Vcrnonb3yercss 0OCHOBHas
KOMIIETeHIIM | paboThl, auTeparypa Mo mpolneme, JaHO TEOpEeTHUEecKoe OO0OCHOBaHHE
" IIPECTaBIITIOIIU I aKTyaJbHOCTH TEMBI, IPOBEJEH aHAIN3 JUTEPaTyphl, MOKAa3aHO
«YMeHue») coboi KpaTKoe NPUMEHEHHE TEOPETUUECKHX IIOJIOKEHUI B NMPOecCHOHAIBHOI
H3TI0KEHUE B JIeATelIbHOCTH, paboTa KoppekTHo odopmieHa (opdorpadus,
MTMCEMEHHOM BUJIE CTWIJIb, IIUTAThI, CCBUIKM M T.X.). M3nokeHne marepuana paboThl
MIOJTY4EHHBIX OTJINYACTCS JIOTHYECKOM MIOCJIE/I0OBATENILHOCTEIO, HAJIHIHEM
Ppe3yNIbTaToB WIITIOCTPATHBHO-aHATN THIECKOTO Marepuaia (Tabnms,
TEOPETHYECKOTO JMarpaMMBbl, CXeMbI ¥ T. 1. — IPU HEOOXOIMMOCTH), CCHIJIOK Ha
aHaIu3a ONpeesIeHHON JIUTEPATypHbIE U HOPMATUBHBIE UCTOUHUKHU.
Hay4YHOH (yuebHo- Onenka «Xopowtoy»:  TOKa3aHO IOHMMAaHHE TEMBI, yMEHHE
HCCIIeIOBATEILCKON) KPUTHYECKOTO aHann3a umHpopmanuu. B pabore mcmoip3oBaHa
TEMBI, e OCHOBHAS JINTEpaTypa 1Mo TeMe (MeToAnYecKas W Hay4Has), JaHO
packpeIBaeTcs CyTh TEOpeTHYecKoe OOOCHOBAaHME TEMBI, PACKPBITO OCHOBHOE
HCCIelyeMOt ColepKaHHWe TeMBbl, paboTa BBIOJTHEHA TPEHMYIIECTBEHHO
IpoOIIeMEl, CaMOCTOSITENBHO, COZIEPIKUT poOIEeMbI MIPUMEHEHHS
IIPUBOASATCS TEOPETHYECKUX MOJIOKEHHUH B IPOPECCHOHATIBHON AESTEbHOCTH.
pa3iau4HbIe TOUKHU Wznoxxenne Martepuana pabOThl  OTJIMYAETCS  JIOTHUECKOH
3peHus, a  TaKxe MOCIIEI0BATENBHOCTBIO, HaJIMYHEM UJTIOCTPAaTUBHO-
aBTOPCKMH B3IV Ha AQHAIMTHYECKOro MaTepuaia (Tabiuibl, AUarpaMMbl, CXEMBI U T.

L OHGHKa «OTIN4HO» U «XOpOIIIO)) COOTBETCTBYCT IOBLIIICHHOMY YPOBHIO OCBOCHUSA KOMIICTCHUHH COIJIACHO KPUTCPHUAM

OILICHMBAaHUs, IPUBCACHHLIX B Ta6.]'II/IL[€ K COOTBETCTBYIOIIIEMY OILICHOYHOMY CPEACTBY

OreHka

«YL[OBJ'IGTBOI)I/ITCHI)HO»

COOTBETCTBYCT 6a3OBOMy YPOBHIO OCBOCHHA KOMICTCHUHWU COIIACHO KPUTCPpUAM

OLICHMBAaHUs, IPUBCACHHLIX B Ta6J'II/[H€ K COOTBETCTBYIOIIEMY OLICHOYHOMY CPCACTBY

OHGHKa ((Hey[[OBHCTBOpI/ITGIII)HO» COOTBETCTBYCT NOKA3aTCIII0 «KKOMIICTCHIIA HE OCBOCHA»




HECC.

.- TpH HEOOXOAMMOCTH), CCBUIOK Ha JIATEPATYPHBIE H
HOPMATHBHbIE MCTOYHHKH. VIMEIOTCSI HEIOCTATKH, HE HOCSIIUE
MIPUHIIMITHATIHLHOTO XapaKTepa, padoTa KOPPEKTHO 0popMIIeHA.
Ouenka «¥Ydosenemgopumenvhoy». HE  TOKAa3aHO T[OHUMAHHUE
TEeMbl,  yMEHHE  KPUTHYECKOro  aHaiu3a  HHpOpMAIHH.
Bbubnuorpadust orpaHnueHa, HET JOIDKHOTO aHAIU3a JINTEPATYPhI
mo mpobieMe, TemMa pabOTHl pacKpelTa 4YacTHYHO, padorta
BBIIOJIHEHA B OCHOBHOM CaMOCTOSITEJIbHO, HE  COJEPXKUT
9JIEMEHTOB  aHaiuM3a  peasbHbIX  npobmemM. He  Bce
paccMarpuBaeMble BONPOCHI H3JIOKEHBI JOCTATOYHO TIIIyOOKO,
€CTh HapyILLIECHHUS JIOTHYECKOU TT0CIIeI0BATEIbHOCTH.

Omnenka «HeyodosremeopumenbHo»: HE PacKpbITa TeMa pPadOTHI.
PaboTa BBINONHEHA HECAMOCTOSITENILHO, HOCHUT OIHCATENbHBIN
XapakTep, ee Marepuall M3JI0KEeH HEerpaMOTHO, 0e3 JIOTHYECKOMH
MOCJIEIOBATEILHOCTH, HET CChUIOK Ha JIUTEpaTypHble U
HOPMATHBHBIC HCTOYHUKH.

3.[Pacuernas
padora
(pelieHue
Bagay)
(moxazareins
KOMIICTCHIIU
nu
«Bmagenuney

)

CpenctBo
BJIa/ICHUS
[IPUMEHECHHUS
MOJIYYE€HHBIX
o
OIpe/ICICHHON
METOJUKE
peleHus 3aaad.

HPOBEPKH
HaBBIKAMH

3HAHUM
3apaHee

JJIA

Bamaun

Ouenka «OmauyHo»: HPOJEMOHCTPHPOBAHO  IIOHUMAaHHE
METOJMKH pelIeHHus 3aJadud M  ee INpHMEHeHue. Perienune
KayecTBeHHO  odopmieHo  (aKKypaTHOCTb,  JIOTHYHOCTH).
Hcnonb3oBaH HETPaJUIMOHHBIA HOAX0 K PEIICHHIO 3a/1a49H.
Ouenka  «Xopowioy»:  TPOAEMOHCTPHPOBAaHO  IIOHUMaHUE
METOIMKH pelIeHHe M ee NpUMeHeHue. Pemenne 3amgaqu
odopmIieHO.

Orenka «Yooenemeopumenvnoy».  NPOIEMOHCTPUPOBAHO
MOHMMAaHHE METOJMKH PEIICHHS U YaCTUYHOE ee IPHMCHCHHUE.
Ouenka «HeydosremsopumenvbHoy. 3aada He pelieHa.

Oyenounvle cpedcmea 018 NPOBEOEHUSL NPOMEICYMOUHOU ammecmayuu

3auer

KoutpoasHoe
MEpOIIPUSTHE,
MPOBOAUTCS
OKOHYaHUHU
JUCHIUTUINHBL.

KOTOpO€e
1o
U3y4EeHUS

Bomnpocsr
3a4ery

K

«3aumenoy (nogvluieHHbIIL YPOBEHD).

3HAHMEe TCOPHH BOIPOCA, MOHATHHHO-TEPMUHOIOTHICCKOTO
anmapara JUCHUIUIMHBL (COCTaB M COAEp)KaHUE IOHATHH, HX
CBsA3eH MeX 1y co00ii, UX CHCTEMY);

yMeHHe  aHaJIM3UpOBaTh  MpoOJeMy,  CoJepKaTeabHO U
CTWJIMCTUYECKH TPAaMOTHO M3JIaraTh CyTh BOIIPOCA;

BJIaJeHUe aHATUTUYECKMM CHOCOOOM H3JOXKEHHS BOIPOCa,
HaBbIKAMU apTryMEHTAIINH.

«3aumenoy (6az08wvili yposenv):.

3HAHHE OCHOBHBIX TEOPETUICCKHX ITOJIOKEHIA BOTIPOCa;

yMeHHE aHaJIM3HpOBaTh TPOOIEeMy IPOJIEMOHCTPHUPOBAHHO
(parMeHTapHO, BONPOC M3JIAaraeTcsi HECOAEPKATEIEHO U
omuOKaMHU CTHJIMCTHYECKOTO TIaHa;

BJaJeHHe AHAIUTHYSCKUM CIOCOOOM H3IIOKCHHS BOMpPOCA H
HABBIKAMH apTyYMEHTAIIH HE MPOJEMOHCTPHPOBAHO.

«He 3aumenoy (komnemenyus He 0C80eHa).

3HaHMe MTOHATUITHOTO alnapaTa He IPOJeMOHCTPUPOBAHO;
yMeHHe  BBIJCIUTh IJIaBHOE, C(HOPMYJIUPOBATH BBIBOABI HE
MPOIEMOHCTPUPOBAHO;

BJIaJeHUe HaBBIKAMH apTyMEHTAIlU{ He IPOAEMOHCTPUPOBAHO.

1.3 TunoBbie KOHTPOJIbHBIE 32JaHUST MJIM HHbIe MAaTEPHAJIBI /IS MPOBeAeHNsT TEKYIIero KOHTPOJIsl, MPOMEKYTOIHOMH
aTTecTaly, Heo0X0AMMbIe 1 OLCHKH 3HAHMII, yMeHHIi, HABLIKOB M/WJIH ONbITA JeATEJbHOCTH, XapaKTePHU3yIOIIUX
sTanbl GOpMHPOBAHUS KOMIICTCHINI B IpoLecce 0CBOCHUs 00pPa30BaTeIbHOI NPOrpaMMbI

HENPEPBIBHOM HAYUCJIICHUU IPOLICHTOB.

Bomnpocsl k 3a4erty

1. Tlomstme mHOXecTBa. Omeparu Hajg MHOXecTBaMH. DyHKIHMOHaIBHAs 3aBHCHMOCTh. CrmocoOBl 3amaHus (QYHKIWH.
Crnoxnas GyHKIUS.

2. Kiaccudukanus (yHKUMIA: YeTHbIE M HEYETHblE, MEpHOAUYECKHe U Hernepuoauueckue. OrpaHuueHHbIe (QYHKIHH.
Haunbonsiee n HanmenbIiee 3Ha9eHU GyHKIUH. MOHOTOHHOCTD (yHKIMH. OOpaTHast QyHKITHS.

3. T'paduku OCHOBHBIX 3JCMEHTAPHBIX (YHKIMN: JHHCHHOW, MOMYJSA, KBaJAPATHYHON, CTENCHHOW, ITOKa3aTeIbHOM,
Jorapu()MUUECKO, TPUTOHOMETPHUECKUX, OOPATHBIX TPUTOHOMETPHUYECKUX (QYHKIHH. DYHKIINHN MOJIE3HOCTH, CIpOca U
IIPEUI0KEHUSL.

4.  UYwucnossle mnocnenoBaTedbHOCTH. OrpaHUYeHHbIE W HEOTPaHWYEHHBIE IOCieqoBaTelbHOCTH. [lpenen wmcioBoit
TIOCIJIEI0BATENILHOCTH. Apru(pMeTHIECKHE ONlepaluy HaJl IpeieiaMu.

5. CymMma OeckoHEYHO yOBIBAIOIIEH TreoMeTpruuecKol mporpeccud. MOHOTOHHBIE MociienoBaresibHOCTH. Yncio e. 3agaya o

6. Ilpemen ¢pyHkunu B Touke. J[Ba 3aMedyaTeabHBIX IpeEaCa.
7.  HenpepsIBHOCTh (PYHKIIMH B TOUKe. ApudmeTnueckne AeHCTBYS Hall HEPEPHIBHBIMU ()YHKITHSIMH.




10.

11.
12.
13.
14.

15.
16.
17.

18.

19,

44.
45,
46.
47.
48.
49.
50.
51
52.
53.
54.

55.
56.

57.

SES8BIYBE REBRYREBINBH

HenpepsiBHOCTE (pyHKIIMM Ha MHOXXeCTBe. HempepbIBHOCT HEKOTOPBIX 3JEMEHTapHbIX (yHKIuHA. Todku paspeia
GbyHKIUH, UX K1accuUKaIms.

I'moGaybHbIe CBOMCTBAa HEMPEPHIBHBIX (YHKIMNA: TeOpeMa 00 OrpaHWMYeHHOCTH (DYHKIMH, 3aJaHHOW M HENPEpPHIBHOW Ha
OTpEe3Ke, TeOpeMa O JTOCTIKEHUH (YHKIMEH, HETPEPHIBHOM Ha OTPE3KE, CBOMX HAHOOIBIIEr0 ¥ HANMEHBILETO 3HAUYCHHH.
[IponsBomnas u muddepennuan. ['eomeTpuiecknii, GU3NISCKUN, SIKOHOMUIECKHH CMBICT MPOWU3BOJHOW. 3aBUCUMOCTD
MEXAY HEMPEPBIBHOCTEIO U AU hepeHInpyeMocTbio (yHKIUH. [IpOU3BOIHEIE BHICIIMX MTOPSIIKOB.

Cxema BeramcieHus npon3BoHoiL. [1paBuia nuddepennupopanus. [Ipon3BoHas OCHOBHBIX 3JI€MEHTAPHBIX (DyHKIIHH.
[TpousBosHas cI0KHOM U 00paTHOM (QYHKIIHIA.

OcHoBHBIE TeopeMbl 0 auddepeHpyemMbix pyHkuusax (teopemsr @epma, Ponns u Jlarpanxka, npasuno Jlonurans).
Bospacranue u yosiBanue (yHKIuA. DkcTpeMyM QyHKIMU. Cxema ucciiefoBaHus GYHKIMU Ha 3KCTpeMyM. OThICKaHUE
HauOOJBIIEro U HAMMEHBILETo 3HaUeHNH QyHKINY, 3a/laHHOM Ha OTpe3Ke.

BremyknocTs GyHKINH U Toukn nepernda. Cxema mccienoBanus GyHKIUN Ha BBITYKIOCTh U TOUKH Mepernoa.
Acumritote. Obmiast cxeMa MccaeIoBaHns GYHKINH 1 TOCTPOCHUS MX TPa(HKOB.

[lepBooOpa3nast ¢yHKIMA W HeompeaedeHHBIH uHTerpan. CBoiicTBa HeolpeAeneHHOTro WHTerpana. HeompemeneHHBIN
MHTETpajl OT OCHOBHBIX JIEMEHTAPHBIX (PYHKIHI.

HHTerprpoBanie 3aMeHO# ITepeMEHHOTO | T10 YacTsiM. VIHTerprpoBaHie pariioHAIBHBIX () yHKITHIA.

WHTerpupoBanye HEKOTOPBIX UPPALMOHAIBHBIX (QYHKIMH ¥ TPUTOHOMETPHYECKUX BBIPAKECHHIH.

IlonaTue ompeneneHHOr0 MHTErpaja, ero reOMEeTpUYeCKU M SKOHOMHMUYECKU cMbIC. CBOMCTBA ONpEesIeHHOIO MHTErpaa.
®opmyna Hetotona-Jleiiounna.

3ameHa nepeMeHHOro U (hopMysia HHTETPUPOBAHHMS 110 YacTSIM B OIPEEIICHHOM HHTErpalle.

HecoGcTBeHHbIe MHTETpaIbL.

[Monsie QyHKIMM HECKOJBKHX IlepeMeHHbIX. OOnacTh omnpeseneHus, JUHUM YpoBHS. (DYHKIMH TMOJE3HOCTH U KpPHBBIC
Oe3paszImsL.

Ipenen 1 HENPEPHIBHOCTD (hyHKIIHIT HECKOJBKUX MIEPEMEHHBIX.

YactHple mnpowmsBoaHble. [uddepeHnmansl (QyHKIME HECKOJIBKHX IEpeMEHHBIX. IIpon3BomHas IO HaMpaBIICHHIO,
TpaJHeHT.

JloKaITbHBIH SKCTPEMyM, HAHOOIIbILIEE M HAMMEHBIIIEE 3HAUYCHNS (DyHKIIMI MHOTHX IIEPEMEHHBIX.

Y CoBHBIH SKCTpeMyM: METOJ MOACTAHOBKY M METO MHOKUTeNeH Jlarpanika.

Meton HaMMEeHBIIMX KBAPATOB.

Meron koopauHat. Bexropsl. JInHelHbIe oneparmy Hasl BekTopamu. CKanspHOe U BEKTOPHOE IIPOU3BEIeHIE BEKTOPOB.
[psiMast Ha TUIOCKOCTHU. Y paBHEHHUE MPIMOi B oTpe3kax. HopmanbHast popMa ypaBHEHHUS TPSIMOIA.

VYron Mexay NpsMbIMU Ha IUIOCKOCTH. PaccTosHUE OT TOUKH 10 MPSIMO.

[MnockocTs. YpaBHEHHE INIOCKOCTH B OTpe3kax. HopmanbHas popma ypaBHEHHS TNIOCKOCTH.

VYron Mexay NpsAMBIMH, INIOCKOCTSAMH, MPSIMOIl U IIIOCKOCTBIO. PaccTosiHEE OT TOYKH 10 NPSAMOH, MIOCKOCTH.

INonsTne matpunsl nxm. JleWcTBus Ham MaTpunaMy (YMHOXXEGHHE Ha YHCIIO, CIOXKEHHWE) M WX CBOHCTBA. YMHO)KEHHE
MaTpuL. TpaHCIIOHUPOBAaHHE MATPHIL.

[epecranosku. [lousiTue onpenenutens n-eonopsaxa. CoiicTsa onpenenureneil. Panr marpuusl.

MmuHOpBI 1 MX anreOpandecKre AOTONHEHNs. TeopeMa 0 BBIMHCIICHNH ONIPEIeIUTENS Yepe3 alredpandeckre JOMOITHEHHS.
CucreMsl BEKTOPOB, H-MEPHOE JIMHEHHOE BEKTOPHOE MPOCTPAHCTBO. EBKIINI0BO IPOCTPAHCTBO.

Jluneitsple oneparops! 1 MaTpHIbl. COOCTBEHHBIE BEKTOPHI JIMHEWHBIX OIIEPaTOPOB.

KBanparudsbie GopMbL.

[NonsiTve cucTeMbl IMHEHHBIX aldreOpanueckux ypaBHeHHd. MeTon ["aycca pelieHns Takux CHCTEM.

JluneitHas cucreMa U3 N ypaBHEHMIA ¢ N HEW3BECTHBIMU, MeTo1 Kpamepa.

OOpatHast MaTpuna 1 e¢ cBoiicTBa. MarpuyHas opma 3amucu CUCTEMbl YpaBHEHHiA. PeleHue NUHEHHBIX cUcTeM U3 N
ypaBHEHHH ¢ N HEM3BECTHBIMU B MATPUYHON (opMe.

Apudmernyeckre orepanud HajJ KOMIUIEKCHBIMH duciaMmy. KomIuiekcHast IIockocTh. [IpuMeHeHne KOMIUICKCHBIX
yyces IPY PELIEHUN KBaJPATHBIX YPaBHEHUIL.

Tpuronomerpuueckass M IoKa3arenbHas (OpMBI KOMIUIEKCHOTO 4Hclia. Bo3BeleHHEe B HaTypalbHYIO CTENEHb H
U3BIIEUEHHE KOPHS N-HOM CTENEHH U3 KOMIIJIEKCHOTO YHCIa.

INocranoBka U paznuuHble (GOPMBI 3aNMCH 3aJaWIMHEHHOTO MporpaMmupoBanus. CTaHIapTHas ¥ KaHOHHYECKas (OPMBI
IIpeJCTaBIEeHUs, FeOMETpUYecKass HHTEpIpeTalus 3a/1a4 JMHEITHOro NPOrpaMMUpPOBaHHUSI.

CuMIIeKc-MeTo ] 1 CUMIUIEKCHBIE Ta0JIUIIbl. DKOHOMUYECKast MHTEPIPETALNS 3JIECMEHTOB TaOJIHIIbL.

JIBOHCTBEHHBIE 3a7]a4l M METOMBI, UX HHTEPIPETALIUS.

OKOHOMHYECKAs M MaTeMaTHIecKasi JOPMYIHPOBKH TPAHCIIOPTHOH 3a/1a4H.

BrImykiple MHOJKECTBA M X CBOMCTBA. YTIIOBBIE TOUKH. BrITykitbie n BorHyThIe GyHKINH. OCHOBHAS 3a/1a4a BHIITYKJIOTO
nporpammupoBanust. @yHkius Jlarpanxa.

JuHamuueckoe mporpaMMupoBaHue. PemieHue npocreiineil 3a1auy ynpaBlIeHUs pecypcaMud METOJOM JUHAMUYECKOIO
IIPOrpaMMUPOBAHMUSL.

BepoaTHOCTHOE NMPOCTPAaHCTBO, KOHEYHOE BEPOATHOCTHOE MPOCTPAHCTBO, KJIACCHUUYECKOE OMNpEAEICHHE BEPOSTHOCTH,
TFeOMETPUUECKUE BEPOSATHOCTH.

VYcnosusle BeposTHOCTH. DopMyiia nonHoi BeposTHocTH. Dopmyna baiieca. Teopema yMHOKEHHUS.

HesaBucumocts cooObrtiii. Cxema bepHymm.

JlucKkpeTHBIE CIydaiiHbIe BEIHMYMHBI M CIIOCOOBI WX OmHMcaHus. Psm pacnpeneneHuss M (GYHKIHS paclpeeleHus
JTUCKPETHOH CITydaliHOW BeMnIuHbI. MaTemaTudeckoe oxxuganue. CBOHCTBA MATEMAaTUIECKOTO OXKUJaHUS.

Jucrniepcust TUCKPETHON CITydaifHOI BETMUMHBI M €€ CBOHCTBA.

HenpepeiBabIe citydaiiHple BenUuuHBI. PYHKIHMS pachpeneineHusi, QyHKIUS IIOTHOCTH BEPOSATHOCTH, MaTeMaTHYECKOe
OKHJIaHKE, TUCIIEPCHs, CTAHAAPTHOE (CpeAHee KBaAPATHIHOE) OTKIOHEHHE.

HopmaineHoe pacnpeneneHue.



58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.

OYHKIIUU OT CITy4ailHbIX BEJIMYHUH.
Hepasencto YeOnImeBa 1 3aK0H OOJBITHX YHCEIT.
LentpansHas npeepHas TeopeMa.

Ilerrn Mapkosa. TeopeMa 0 npeieIbHBIX BEPOSTHOCTSX.

OCHOBHBIC 3aa4d MaTEMaTHIECKOW CTAaTHCTHKH. CTaTUCTHYECKHUE THUIIOTE3bI. ypOBCHB 3HAYMMOCTH H MOIIHOCTH

kputepus. OnTumansHelii kputepuit Helimana-ITupcona.

OnruManbHble KPUTEPUH JUISl IIPOBEPKHU THIIOTE3 O MapaMeTpax HOPMaIbHOTO M ONHOMHHAIBHOTO paclpe/ieIeHHH.
CraTtucTuuecKue OLeHKH apaMeTPOB U UX CBOMCTBA. Y CIOBHBIE 3aKOHBI paclpeieeHusl.

JHoctaTounble cTaTUCTUKU. D(PPEKTHBHOCTH OLICHOK.

MeTo/1pl HaX0KACHHS OLIEHOK: METOZ MOMEHTOB, METO/l HAHOOJIBIIET0 MPABAOIIOI00HS.

JloBepuTenbHbIE HHTEPBAIIb] Ul IAPaMETPOB HOPMAJILHOIO PACIIPEIEICHHUS.

JloBepHTENbHBIE HHTEPBAIIBL AJIs1 BEPOATHOCTH yCIeXxa B cxeMe bepHym

IIpuBemuTe npuMeps! MPUMEHEHNS OCHOB SKOHOMUYECKHX 3HAHUI B MaTEMaTHKE.

[epeuncnure OCHOBHBIE MaTEMaTHYECKUE HHCTPYMEHTHI YIIPAaBJICHUS TMYHBIMU (prHAHCAMH.

HazoBute ananutuyeckue METOAbI, KOTOPBIC UCIIOJB3YIOTCA AJIA YIIPAaBJICHUA JIMYHBIMU q)HHaHCS.MI/I.

TecToBbIE 3a1aHUA

Tect Nel
KoopaunaTs! n1eHTpa OKpyKHOCTH, 3alaHHON ypaBHEHUEM
(X 4 2)2 4 (y _3)2 _9 1) (2-3);2) (2,3):3) (- 2;3).
3 2 2
Onpenenurens 3 1 paBeH... 1)53:2)5,3)6.
5 3 4
PesynbraToMm mponsBeeHUs MaTPHIL
1 2\ (1 -1 1 -2 3 -1 2
l _1 : 1 0 SIBJISIETCSI MaTpHIIA. .. 1) 1 0 ! 2) 0 1 ! 3) _1
l 7x° +5x* -9 1 5
Xl.noo 14X3 —18X2+6X—1 PaBEH... 1)5’2)9'3)_E
[poussoanas Gpyukuun Y = IN\/COSX & rouke Xy = 0 1) — l .2)1:3)0.
paBHa... 2
Tect Ne2
1 1) 1
BHCHU HOCTH HTPOM B TOY _;_1 u - — 2:—.
1.YpaBHEeHHE OKPYKHOCTHU C IIEHTPO OuKe 3 1) X 3 +(y +1) 4
1 2
pannycom R = E HMEET BUI. .. 2) X+1 + (y_l)z — 1 ;
3 4
x— 1 2 +(y+1) _1
3) 3 2
1 21
2.0npenenurens 3 12 paBeH. .. 1)-1,2)61;3) L.
4 4 3
2 1)(0 1 0 1 2 3
3.IIpou3sBeaeHNE MaTPHUIL 1 -1 2 1 paBHO 1) 2 _1) 2) _2 o)
3) npaBWIILHBIA OTBET HE yKa3aH.




lim 2x° —x+1 1_%@ 13_1

LI 5X3+2X2—1 paBeH )5, ) -1; 3) 2
! 3

5-x||_n]o(1+3X); paBeH 1) €7;2)1;3) 00,

Tect Ne3

2
1J]aHO ypaBHEHHUE OKPYKHOCTH (X + 6) + (y -

KoopauHatsl ieHTpa 3TOH OKPY>KHOCTH. . .

160 4 4 4
9 - 6—— 12| 6= 1];3|6—
9 1’( 3) 2)[ 3) 3)( 3

)

2% + X
ZXI_,OO paBeH...

x3—1

1)-2;2)-1;3) 2.

arcsin6x
tg2x

3. x II_mO paBeH. ..

1)6;2)0; 3) 3.

a
oy

4.YacTHasi IpOU3BOIHAS

(1; 2) paBHa...

oT Qpynkmun Z = X% + Xy + y2 B TOUKE

1)7:2) 9; 3) 5.

Tect Ned

3X+2y=5
7 Ecmu (X, y) pelIeHne CUCTEMBI

Torpa 3HaueHUE BBIPAXKCHUS 13(X - y) PaBHO...

2x—-3y=1.

1) 108; 2) 2,6; 3) 40.

2. YpaBHeHuUe NpsiMO 3X — 6y +12=0,

X y_ X y_ X 'y
OTpe3Kax UMeeT BHJ. .. 1)6—5—1 Z)Z—g—l 3)__44_5—]_
lim sin3x —sin2x 3 1
NEVLLLER . . HN1;2) —:3) —.
3% =0 6inEx —sindx )12 i35

4 Tlonueiit nuddepeHman GyHKIIU

z=f(x,y)=xy* —2x°y + 2y* pagen

1ydz = (y® —6x°y)dx + (3xy? —2x* +8y®)dy;
2)dz = (3xy* —6x%)dx + (y* —2x°)dy;
3)dz=(y® —6x%y)dx + (3xy® —2x° +8y°®)dy.

Tect NS

1.YpaBHeHHE OKPY>KHOCTH € IIEHTPOM B Touke (1;2) u
paauycoMm R=2 nmeert BU...

2 1 -
2 Onperemrems [+ O paen. .. 1)4;2) 2, 3) 10.
2 -1
L lim 3x* -2 1
P e D32 591

4 .IIpon3BoxHas GyHKINH

paBHa...

1) In5+16:2) In5+1:3 In5+0,8




3agaumn

Jluneiinas aareopa
1. Hayana aHAIUTHYECKOI reoMeTpuHn
1. [lan napamnenorpamm ABCD. Tpu BepinHbl, KOTOpOro 3a1ansl (Tadi.). HaliTi 4eTBepTyIo BEpIIMHY U OCTPBIN Yroi

napajjicjiorpamma.
Bapuanr A B C
1 (-1;-2:3) (41 ;2) (5;2,;7)
2 (1; 2;3) (3;-4 ;-2) (-4;-3;2)
3 (2;-3;-1) (-3;5;3) (4;3;-4)
4 (3;-4:2) (-5;2;3) (-1,7;-2)
5 (-5;2;4) (-3;-4;2) (6;-3;-3)
6 (-4;-3;5) (2;-5:6) (2 ;3;-5)
7 (4 2 . -3) (-5;6 ;-4 (2;-3;4
8 (-3;2;6) (4 ;-5 ;-2) (1;-3;-5)
9 (-3 :2) (5 ;3 ;-3) (3;-4 ;4)
10 (2 -5) (-4;2 ;-3) (-3;-3 ;6)
2. Hamucath pa3noxeHue BekTopa X IO BEKTOpaM p, q, r.
1.
x={-2, 4 7}, p={0, 1, 2}, q={1, 0, 1, r={-1 2, 4.
2.
x={6, 12, -1}, p={1 3, 0}, q={2, -1 1}, r={0, -1 2}
3.
x={1, -4, 4, p={2, 1 -1, q={0, 3 2}, r={1, -1 1

x={-1 7, -4}, p={-1 2, 1, q={2, 0, 3}, r={, 1, -1.
3. HaiiTi KOCHHYC yTila MEeXIy BEKTOpaMHu E u R .

1A(1 -2, 3), B(O, -1, 2), C(3 -4 5).
A(0, -3, 6), B(-12, -3, -3), C(-9, -3 -6).

A

A(3 3 -1), B(5 5 -2), C(4 1 1)
+A(-L 2, -3), B(3 4 -6), C(L 1 -1)
s A(-4, -2, 0), B(-1, -2, 4), C(3 -2 1).
o A(5, 3, -1), B(5 2 0), C(6 4 -1).



» A(-3, -7, -5), B(0, -1 -2), C(2, 3 0).
s A(2, -4, 6), B(0, -2, 4), C(6, -8, 10).
o A(0, 1L -2), B(3, L1 2), C(4 1 1)

0 A3 3, -1), B(L 5 -2), C(4 1 1)

4. KOMHHaHapHLI 1 BeKTOpHI A, buc>

a={2, 3 1, b={-1 0 -1, c={2 2 2.

a={3, 2, 1, b={2, 3 4}, c={3 1 -1.
a:{l 5, 2, b={-1 1 -1}, c={, 1 1.
sa={l, -1 -3}, b={3 2 1, c={2 3 4
sa={3, 3, 1, b={1, -2, 1, c={1 1 1.
sa={3, 1 -1}, b={-2 -1 0}, c={5 2, -1.
ra={4, 3 1, b={, -2, 1, c={2, 2, 2.
sa={4, 3, 1, b={6, 7, 4}, c={2, 0, -1}
va={3, 2, 1, b={1 -3 -7}, c={ 2, 3.

wa={3 7, 2}, b={-2 0, -1, c={2 2 1.

5. HaiiTu paccTosHHE OT TOUKU M o A0 TIOCKOCTH, POXOJIAIICH Yepe3 TOUKH M 11 M 21 M 3

M (-3 4 -7), My(L 5 -4), My(-5 -2, 0), My(-12, 7, -1).
M,(-1 2, -3), M,(4 1, 0), My(2 1 -2), M,(I, -6, -5)a
M, (-3 1 1), My(-9, 1L -2), M,(3 -5 4), My(-7, 0, -1).
M (L -1 1), M (-2 0 3), My(2, 1L -1), My(-2 4, 2)

sM,(L 2 0), My(L -1 2), My(0, 1 -1), My(2, -1 4)e
M(L 0, 2), M,(L 2, -1), My(2 -2 1), M(-5 -9, 1).

( (
M,(L 2, -3), M,(1, 0, 1), My(-2 -1 6), My(3 -2, -9)
M,(3, 10, -1), M,(-2, 3, -5), My(-6, 0, -3), My(-6, 7, —10).
(

M(-L 2, 4), M,(-L -2, —4), My(3, 0, -1), My(-2, 3, 5).10
M (0, -3 1), My(—4 1 2), My(2, -1 5), M, (-3, 4, -5)¢

—_—

HamnucaTths ypaBHEHHME IIIOCKOCTHU, IPOXOASILEN YEPE3 TOUKY A NEPIEHIUKYIIIPHO BEKTOPY BC.

LA(L 0, -2), B(2 -1 3), C(0, -3 2).
)

> A(-L 3, 4), B(-L 5 o) C(2, 6 1)
s A(4, -2, 0), B(L -1 -5), C(-2, 1 -3)
+A(-8, 0, 7), B(-3, 2 4), C(-L 4, 5)



-2, 0, -5), B(2, 7, -3), C(1 10 —1)..
o A(L 9, —4), B(5 7, 1), C(3 5 0).
0 A(-7, 0, 3), B(L, -5 -4), C(2 -3, 0)

7. HaliTh yroa Mexay IoCKOCTSIMHU.
1. X—3y+5=0, 2x-y+5z-16=0.
2. X—3y+2z-1=0, x+z-1=0.
3. 4x—5y+3z2-1=0, x—-4y-z+9=0.
4.3X—y+22+15=0, 5x+9y-3z-1=0.
5. 60X+2y—-4z+17=0, 9X+3y—-6z2—-4=0.
e.x—yﬁ+z—1:0, x+y\ﬁ—z+3:0.
7.3y—2=0, 2y+z=0.
8. 6X+3y—2z=0, X+2y+6z2-12=0.
9. X+2y+2z-3=0, 16x+12y-15z-1=0.
10. 2X—Yy+52+16=0, x+2y+3z+8=0.

2.
1. Haiiru 3nauenue marpuanoro muorowieHa f(A), ecru 3a1an MHOTOWICH

30

2. Haittu marpuny C=Ax (BxA)+(BT xA)Tx B, npensapurensHo npuseas ee k Gojiee IPOCTOMY BHIY, €CIH JAHbI
0 01 110
marput A=-1 0 1|uB={1 2 0.
0 21 0 01

1 -2 3
3. [Byms cocobaMu HalTH Al nanHO MaTpHIbI A=| 3 -1 2.
-2 3 1

1 2
f(x)=—2x3+5x%+9x—1 u marpuua A = { :|

4. PemuTh MaTpUYHOE ypaBHEHHUE!
1 -2 -1 1 O
1) |-3 2 2 |xX=|2 -=-2|;
3 -1 -2 -3 1
3 -11
-2 3 0
2) Xx|4 2 0]= ;
6 1 2
2 1 1
[1 OJ (—1 —ZJ (3 —2]
x X X =
3 1 2 2 3 5 -4



5.

6.

2 0 3 5 1
. 4 3 1 7 5
HaifTi panr MaTpuiibl, IPUBEICHUEM K CTYTIEHYATOMY BUIY: 0 3 _5 _3 3l
2 3 -2 2 4
-2 -3 0
BBIYHCIUTE ONIPEIETUTh YETBEPTOTO MOPSI/IKA: 1 -2z
-1 5 -2
0 -2 4 1

3. CucreMa JUHEHHBIX ypaBHeHHIt
Koumponvhvie 6onpocwl u 3a0auu
1 Yro Ha3BIBaeTCA PEHICHUEM CHCTEMBI YpaBHEHHIH?

2.
X, +2X, +3%X; =8,
3X, + X, + X3 =6,
2%, + X, +2X; = 6.
3.
X, + X, —X; =4,
X, +2X, —3X; =0,
—2X, — 2%, =16.
4.
X, +2X, +3X; =6,
4X, +5X, +6X; =9,

6.

7.

Pemmts cucTteMy TMHEHHBIX YpaBHEHUI METOZIOM OOpaTHON MaTPHIIBL:

Pewuts cucremy nuHeiHbIX ypaBHeHH MeToioM JKopnana—Iaycca:

Pewnts cucremy nuHEHBIX ypaBHEHU 0 npaBuiy Kpamepa:

7%, +8x%, = —6.

5. PemmTe OJHOPOJHYIO CHCTEMY JHMHEHHBIX YpaBHEHHH. YKa3aTh oOImee pemieHHe W (DyHZaMEHTaJIbHYIO CHCTEMY

peLIeHHH.

X, +2X, +2X; +3X%, =0,
6x, +—-3X, —3X; — X, =0,

—TX + X, + X, —2X, =0,

— 3%, +9X, +9x; +10x, =0.

Nmerotes Tpu 6aHka 1, 2 U 3, K&Kl U3 KOTOPHIX HAUUCIAET BKIATUUKY OINpPEIEIICHHBIH [OJJOBOM MPOIEHT (CBOW I
kaxaoro Oanka). B wauanme roma 1/3 Bkiama pasmepom 6000 meH. en. Bmokuwid B Oank 1, 1/2 Bkimaga - B OaHK 2 u
OCTaBIIyIOCS 4YacTh - B Oank 3. K KoHIy roja cymMMa 3THX BKJIaq0B Bo3pocia no 7250 nen. en. Ecmu Obl mepBOHAYaIbHO
1/6 Bxiama monmoxwim B 0aHk 1, 2/3 BkiIana - B 6ank 2, 1/6 Bkiaga - B 6aHK 3, TO K KOHILy T0Jla CyMMa BKIIaJla COCTaBMIIA
661 7200 men. ex. Ecmu Obr 1/2 Bkimaga monoxwnu B OaHk 1, 1/6 Bkiuama - B 6ank 2 u 1/3 Bkiana - B 06aHk 3, TO cymMMa
BKIIQJIOB K KOHITy Toa cocTaBuiia Obl BHOBB 7250 meH. en. Kakoii mpoleHT BRITUIAYABaeT KaKABIH OaHK?

OOyBHas (habpuka CIEIMaTH3UPYETCs MO BBITYCKY M3ICITHI TpeX BUIOB OOYBHU: CaIlor, KPOCCOBOK U OOTHHOK, IPH 3TOM
UCTONB3yeTCst chipbe Tpex tunoB A, B, C. HopMbl pacxoma Kaxa0ro Buja ChIpbs Ha OIHY Iapy O0yBH M 00bEM pacxoja
CHIpbs Ha | eHb 3a/1aHbI B TAOJIHIIE:

Bun ceipes Hopwmsbl pacxosa cbipbs Ha 0/IHY TIapy, yCII. €. Pacxon ceippsiHa 1 1eHb,
Camoru KpoccoBkn Botuakn yer. en.
A 5 3 4 2700
B 2 1 1 800
C 3 2 2 1600

Haiitu exxeHeBHBIH 00BEM BBIITYCKa KXKIOTO BHIa OOYBH.

. BBelenne B MaTeMaTHYeCKHii aHAJIN3

MaTemMaTHyecKuii aHAJIN3

CoopmynupoBath onpe/eseHie oAMHOKECTBAa MHOXKECTBA.
OmnpenenuTts Takue Orepay HaJ MHOXKECTBaMH Kak 00be/INHEHHUE, IIepeceueHne 1 pa3HOCTb.
[MocTpouth rpadMKM OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

[TpuBecty npuMeps! GYHKIUI B 9KOHOMUKE.

Cdhopmynupyiite onpenencHus 00JIaCTH ONPEACICHUS U 00JIACTH 3HAUCHHUN (DYHKIIHH.




6. Boramcnuth mpeneibl GyHKIHA.

1. Iim

(x3 —2x—1)(x+1).

x> X*4+4x° -5
2 2
(x 4—3x+—2)
3. lim
x>1x3 4 2x2—x—2
(x +2x—3)
5. lim
x>-3 x3 4+ 4x* +3x
1+x) —(1+3x
sz( ) ( )

X0 X+ X°
lim x> —3x—2
X—+-»1x—x 2

IIpenes u HenpepbIBHOCTH
3anuimure J1Ba 3aMedaTeNIbHbIX [Ipeena.

IIpaBuna pacKpeITHsI HEOIIPEIEICHHOCTEN.
Brruncants npeaensl GQyHKIU.

I \ﬂ+2x—3
—,
Iim—X_l
3 x—>13/X2 _1.
. 3x—-6+2
5 lim ————.
x>-2  X°+8
J9+2x -5
lim .
X — 8 J_ 2
_ J8+3x+x* -2
9 lim .

x =0 X+ X°
7. Beraucnmute npenens! GyHKINH.
. In(1+sinx
1. lim (_ )
x=>0  sIin4x
. 3x* —5x
3 lim ————.

x>0 sin3x
4x

5 lim .
x> 0tg(7(2+ X))
_ 1-cos*x
7 lim=—=—",
X >0 4X

curwNRO

7

. x2=3x-2
2.hm———————
x> X4 X

2
(2x-—x—1)
4. lim
x> 1xS 4 2X2 —x -2
_ (x-—2x—1)
6. lim .

x> x*+2x+1
X2 —2x+1
8||-——————
x>12x% —x—1

lim X* +5x% +7x+3
o e 4 +Bx 42

I[aﬁTe OIIPCACIICHUC MpCeaCIa NOCICA0BATCIIbBHOCTU U IpEALiia (I)yHKI_lI/II/I.

CoopmynupyiiTe TEOpeMy O CyLIECTBOBAHHH Ipe/ieiia MOHOTOHHOM OrpaHMYEeHHOI MOCIe0BaTeIbHOCTH.
Chopmymnupyiite yTBEpKIACHHS O MpEeiic MPOU3BEICHUS U YaCTHOTO (DYHKIIUH.

J1-x-3
.X—)—8 2_|_,\/7
4Iim\/x+1 2#x+

X >3 X -9
4 J—
6|M112—g.
x—>16 [y — 4
| 1-2x+x* —(1+X)
8x—>0 X -

lim 327+ x — 327 —x

1
x>0 x+2J__

1-cos10x
X —>0 eX _1
i 1-cos2x
4 lim

x> 000S7X—COS3X
2X

6 lim .
x> 0tg[27 (X +]/2)]
arcsin 3x

T 2




: 2" -1 . arctg2x
6. 9 lIM —————. 10 lim — .
x> 0In(l+2Xx) x - 0sin(2z(x +10))
8. IlepBoHauanbHBIN BKIIA, IOJIOKEHHBIN B 0aHK nof 10% rogoseix, cocTaBmil 6 MiH. pyoneil. Haiitu pasmep Briiazia yepes
5 JeT npu HaYMCIEHUU NPOLIEHTOB!
a) ©KETOTHOM;
0) eXKeKBapTaILHOM;
B) HETIPEPHIBHOM.

6. IudpepenuuaibHoe ucuncjaeHrne QyHKIUHN OJHOIO NIePeMEeHHOI 0
Konmponvnuie 6onpocwt u 3a0auu

Coopmymupyiite onpeneseHne MpOU3BOIHON (PYHKIIHH.

HazoBure ¢puznueckuii, reOMETPUYECKUI CMBICIIBI IIPOU3BOTHOM.

Kakue mpaBuia HaX0A€HHUsI IPOU3BOIHBIX BBI 3HaeTe?

[Nepeunciure MPON3BOAHBIE OCHOBHBIX (DYHKIIHH.

B gem cocrout npasuiio Jlonuramns?

KakoBbI OCHOBHBIE MIPUIIOKEHHS TEOPHH AU HEPEHIINATIBHOTO UCUUCIICHHS.
Haiitn nuddepenunann.

Ly= arccos(]/\/1+ 2x° ) x>0, = y= arccos((x2 —1)/(x2ﬁ)).
2 y:xln‘x+\/x2+3‘—\/x2+3. 5. y:ln(coszx+\/1+cos4x).
3. y=arctg(shx)+(shx)Inchx. s y= In(x+\/1+ X )—\/1+ X* arctg x.

Nogak~owphE

8. Brwrumcaute npubIIIKEHHO ¢ MoMoIbio auddepeHnuana.

y=(x+V5-x} /2, x=088. = y=3x, x=2754.

2. y =arcsinx, x=0,08. 4. y=3/x, x=26,46.

9. HaiiTi mpou3BoaHYIO.

2(3%° +4x* —x-2) (2x2—1)\/1+ G

ST T s e 2y = 3%

L y= X8 Ly= XXt

| 2(x2—4)' U 3J2+4x

(1+x8)\/1+x8
12x*2 '

(x2—6) (4+x2)3
120x° '
4+ 3x°

9.y = =.
x,,3/(2+x3)

10. HaiiTi mpon3BoaHYIO.

Ly=X~— In(2+ex+ 2\/e2X+eX+1). 2.y =e”(2-sin2x—cos2x)/8.

Lo

5.y =

7.y =




3 y—larctgex_3 4y = L2

2 2 7 In4 1-2¢

5.y =2ye*+1+1In verrl-1 6 y=g (arctgex)s.
ver+1+1 3

2X
+1) 18e“* + 27¢* +11

7 y:%In(eszrl)—ZarctgeX. e.y=1In(e” e +1)

Z(Jﬂ —arctg \/ﬂ)

In2

0y =2(x-2) s e —2nYEre 1

V1+e* +1
11. HaifTu npou3BOJHYIO YKa3aHHOTO HOPSAKA.

1y=(2¢"=7)In(x=1), y'=?2y=(3-x")In*x, y" =

9. Y =

3. y=xcosx?, y"=? N Ly =
x—1
5.y=|Og—§X, y" =2 e.y:(4x3+5)e2“1, y' =7
X
7. y=x’sin(5x-3), y" =? 8.y:|n—2X, yY =7
X
0.y=(2x+3)In’x, y" =2 0.y =(1+x")arctgx, y

7. UnTerpajbHOe HCHUCTICHHE

Koumpoavnuvie gonpocwt u 3a0avu

1 Kakas ¢pyHKIMs Ha3bIBaeTCS NEPBOOOPa3HON?

2. UYro Takoe HEONpeCICHHbII HHTETPAT OT QYHKIMU?

3. Tlepeuncnure METOIbI BEIYUCICHHS HEOMPEICICHHBIX HHTETPAIOB. BBIIBUTE 0COOCHHOCTH KaXKI0T0.
4. BBIYHCIHATH HEOTPEACICHHBIC HHTCTPAIIBI.

L :(4—3x)e‘3xdx. 2 :arctg J4x —1dx.
3. :(3x+4)e3xdx. 4. .'(4x—2)0052xdx.
5. :(4—16x)sin AxdX. 6. I(5x—2)e3xdx.

7 :(1—6x)e2de. 8 .'In(x2 +4)dx.

0. :In(4x2 +1)dx. 10. I(2—4x)sin 2xdX.

5. BbuuciuTh onpeiesieHHbIE HHTErPalbl.

62+
. J~11+In(x—1)dX. ) j'

e X1 0 (X +3x+1)
¢ darctg x — X p
S'I 1+X° ;[

x+1dx

x3dx

dx. 4. >
X2 +4

0



x 4 :
T X+COSX " 2cos X+ 3sin X
5. I - —dx. 6. j _ 5 dX.
o X“+2sInX (2sinx—3cosx)
"2 8x —arctg 2x 4]7/(2\/;>+1
7. I —dx. 8. j —aX
0 1+4x 1 (\/; + X)
¢ xdx ¥ x+1/x
9. j — 10. j z—dX.
o X' +1 BVX +1
6. Brruucnurs OIPCACIICHHBIC UHTCTPAJIbI.
caroz dx ™ cos xdx
1 — . 2. I
7, Sin“x(1-cosx) * 2+C0SX
2arctg2 dx ™ cosxdx
DT | L] S
72 sIn™ X (1+ Cos X) 2arctg(1/2) (1_ COS X)
2 .
" Cos X —sin X 2aros dx
5. j ——-dx. 6. I .
(1+sinx) 2arutg2 COS X(1—COS X)
2arctg(1/2) dX 7/2 dX
7. - - . 8. . >
aigs SINX(1=sinx) acigyz (1+SIN X~ COS X)
"* cos xdx 2 14sinx
, | Sosxx o | __ox
9+ 4C0SsX o 1+C0oSX+sinX
321,[[8."13.. Hpe,[[HpI/IHTI/Ie MMPOU3BOAUT X CANHUI NPOAYKIIUHU. yCTaHOBHeHO, YTO 3aBUCUMOCTH q)HHaHCOBBIX
HAKOILIEHHHT 0T 00beMa BEIycKa 3anaercs popmyioit f(x) = —0,02x* + 600x — 1000, OnpeenuTh

MaKCHUMaJIbHO BO3MOKHYIO BETUYNHY (PMHAHCOBBIX HAKOTUICHUH.

Ha marematnueckoMm si3bike, HEOOX0AMMO HaTH Hanbobllee 3HaueHne GQyHKunu.@UHAHCOBbIE
HAKOIUICHUS MIPEANPHUATHSI pacTyT MpHU yBeNIWYeHUH 00beMa mpou3BoacTBa 10 100 equnwml, JocTUTAS
cymmbl 39000 nen.ex. JlanpHeWmuii pocT MPOU3BOACTBA HEIETIECO00pa3eH, TaKk KaKk OH MPUBEIET K
COKpaIeHHI0 (PMHAHCOBBIX HAKOIUICHUH.

8. KomniekcHbI€ YHCJIa 1 MHOTOYJI€HBI
Koumponvhule 6onpocwl u 3a0auu

) . z
1. Hansl 21=12+5i u 2,=3-4i. Haiitu 21 + 2, 21 - Z2, Z1* 22, -,
Z;
. =.: o o Zl 10 %>
2. Jausl z1=—1+i u o= 3+i. IIpeacTaButh UX B TpUroHomMerpudeckoit popme. Haiitu 21°22, —, 1%, 3/ 2.
Z,
3. IpexcraButh B anredpandeckoit Gopme KOMILIEKCHOE mCio V 1.
rl — % 50

5 (-1—3i) 5

4. HaiiTu KOMIUIEKCHOE YMCIIo Z = T[—141)200 » BPIMOIHUB ICHCTBHS.

5. Pemuts YpaBHCHHA B KOMIUICKCHBIX YHCJIaX:
2247+1=0; 2) z*-472+8=0; 3) 22+(3+2i)z—7+17i=0.
6. M300pa3uTh HA KOMIUIEKCHOM IIOCKOCTH MHOKECTBO BCEX TOUEK Z, YAOBJICTBOPSIONIMX YCIOBHIO:

2< |z| <4,
&)

n1<|3+iz] <2; 2)lz —2| =11 —2zl; {q:,{_-

9. OcHOBBI T€OpPUHU ONTUMH3ALUHI



1 Haiitn MakCHMyM ¥ MHHUMYM QYHKIHU P - X1+ X2IpH yCTIOBHSIX:

"2x1+4x2<16, < - 4x1+ 2x2<8, x1+ 32> 9, x1, x2>0.

2. Jlns wsroroBieHWs Tpex BuaoB usnenuiid, B, u C  Hcmoms3yercs TOKapHoe, (hpe3epHoe, CBAPOYHOE U
nudoBagbHOE 000pyAOBaHKe. 3aTpaThl BpeMEHH Ha 00pabOTKy OJTHOTO M3IEIHs I KaKI0TO U3 TUITOB 000PYIOBAHUS
yKa3aHbl B CIEIyIONIeH TaomIe:

3arpaThl BpeMeHH (CTaHKO/q) .
Tun Ha 00pabOTKy OHOTOM3IEIIHS BHIA O6mmii pornpadouero
obopynoBanus BPEMEHUO00p Y 10BaHHsI(4. )

A B C

OpezeprHoe 2 4 5 120

TokapHoe 1 8 6 280

Caapounoe 7 4 5 240

ITnudoBansHOE 4 6 7 360
[Mpubss (py6.) 10 14 12

B at0if ke Tabnwme ykazaH oOmuit (GoHI pabodero BpeMeHH KakIOTO M3 THIIOB HCIIONB3YeMOTO OOOpYHOBaHHS, a TakK Ke
IpuOBIIb OT peanu3aliy OJHOTO H3/ENWs INaHHOrO Buaa. TpeOyeTcs OmpenenuTh, CKOIBKO M3AEIHH M KaKoro BHIA
CJIeyeT U3TOTOBUTH MPEANIPUATHIO, YTOOBI IPHOBLIE OT MX peann3aliy Obllla MaKCHMaIbHOM.

3. CocraBuTh JIBOHCTBEHHYIO 3agady o OTHOIIICHHIO K 3agade, COCTOSIICH B
MakcuMm3aud QyHKIH P = 2x1+ x2 + 3x30pH YCIOBUAX: -X1+3x2 -5x3=12, <2x1-x 2 + 4x3 = 24, ™ 3*1+x2 +x3=18, x1, x2,
x3>0.

4 Yerplpe NpeAnpusiTHS JAHHOTO SKOHOMHMYECKOTO paioHa Ui MPOW3BOACTBA NPOJYKIHMU HCIOJB3YIOT TPU BHIA CHIPHS.

[TorpeOHOCTH B CBIpbE KaXIOTO U3 MpEeIHpUsATHH cooTBeTcTBeHHO paBHbI 120, 50, 190 u 110 en. Celpbe cocpenoTOUEHO B

TpeX MEeCTax ero MoJIydyeHHs, a 3alachkl COOTBETCTBEHHO paBHHBI 160, 140, 170 ex. Ha xaxxnoe U3 mpeanpusITHH ChIpbe MOXKET

3aBO3HUTHCS U3 JIIOOOTO MYHKTA €ro moiydeHus. Tapudbl MaTpHLei: NMepeBo30K SBISIOTCS M3BECTHBIMU BEJIMUMHAMH M 33/IAF0TCSL.

CocTaBUTh TaKOI IJIaH MEPEBO30K, IPH KOTOPOM 001asi CTOMMOCTb HIEPEBO30K SIBJISIETCSI MUHUMAaJIbHOM.

5. B ompeneneHHBII MOMEHT BpeMEHM Ha TPEIUPHUATHH YCTAHOBJIEHO HOBOE OOOpyIOBaHHE. 3aBHCHMOCTh
MIPOU3BOUTEIBHOCTH 3TOr0 000PYIOBaHHS OT BPEMEHH €0 MCIIOIb30BaHMS NPEINPHUATHEM, a TAKKE 3aBHCUMOCTD 3aTpaT
Ha COJep)KaHWe M PEMOHT 000PYZIOBAaHUS IIPU Pa3INIHOM BPEMEHH €T0 HCIIOJIb30BaHMS IIPUBEICHBI B TAOJIHIIE:

Bpewmst m, B TeUeHHE KOTOPOTO MCHOIb3YeTcs 00opyaoBaHue (JIeT)

0 1 2 3 4 5
['010BO# BEITYCK NPOAYKIUKB CTOUMOCTHOM 80 75 65 60 60 55
BEIpakeHUH(THIC. py0.)
E>xeroyHple 3aTpaThl CBSI3aHHBIC C
COJIEpKaHUEM U PEMOHTOM 00OPYIOBaHHSA (THIC. 20 25 30 35 45 55
py6.)

3Has, YTO 3aTpaThl, CBS3aHHBICE C TIPHOOPETCHHEM W YCTAaHOBKOW HOBOTO OOOPYAOBaHHSA, HICHTHYHOTO C
YCTaHOBIICHHBIM, COCTaBISIOT 40 ThIC. py0., a 3aMeHseMoe OOOpYIOBaHHE CIHCHIBACTCS, COCTABUTH TaKOHM IUIAH 3aMEHBI
000pyI0BaHUs B TEUCHHUE 5 JIET, IPU KOTOPOM 00II[ast MPpUObLIH 3a JaHHBIN MEPHO BPEMEHH MaKCUMAaJIbHa.

Teopusi BeposITHOCTell 1 MaTeMaTHYeCcKasi CTATUCTHKA

10. BBeieHue B Teopuio BepoOsSITHOCT €l

1 Ha xapTouke criopTyioTo U3 49 KI1eToK 0TMeUeHO mecTb. KakoBa BepOATHOCTH TOTO, YTO POBHO TPH U3 OTMEUEHHBIX KJIETOK
BBINAAyT B ouepenHoM Tupaxe? (B Tupaske mpousBoAMTCS ciydaifHas BBIOOpKA IIECTH 3JIEMEHTOB 03 BO3BpAILICHUS M3
MHOXecTBa 49 KJIeTOK KapTOYKH CIOPTIIOTO.)

2. TpexzHauHOe YHCIO CIIydaHHO W PAaBHOBEPOSITHO BBIOMpAETCS M3 BCEr0 MHOXKECTBA TPEX3HAuHBIX uHcen. Haiitu
BEPOSATHOCTH TOTO, YTO OHO JIENUTCS: a) Ha 3; 0) Ha 5.

3. Herans ¢ BepostHOCTRIO 0,01 mMeeT nedektd, ¢ BeposTtHocThIO 0,02 umeet aedekt B u ¢ BepostHOCcTEIO 0,005 mMeeT oba
nedexra. HaliTu BepoSATHOCTB TOTO, YTO I€TAIb UMEET XOTS Obl OJIUH 1e(eKT.

4. Ha OeckoHEYHYIO IIaxXMaTHYIO JOCKY CO CTOPOHOHM KBajapaTaa OpocaeTcs Haymady MOHeTa pajauyca I, 2e<a. Haiitm
BEPOSITHOCTb PxTOTO, 4TO MOHETa OyAeT uMeTh 00IIHe TOUKH C K KBajapatamu, /=1,2,3,4.

5 Ilycte mmeetcs mapTus, cocrosmas n3 500 u3nenuit, cpean KOTOPHIX IBa OpakoBaHHBIX. KakoBa BEpOATHOCTH B BEIOOPKE
u3 5 n3aenuii He OOHAPYXUTh HU OJHOTO OpaKOBaHHOTO?

6. Cucrema KOHTpOJISI M3JCNHI COCTOMT M3 JIByX HE3aBHCHMBIX IPOBEPOK, BBIMOJHIEMBIX OJHOBpeMeHHO. M3aenue
CYHMTAeTCA TOJHBIM, €CITH OHO MPOIIIo 00e MpoBepkH. B pe3ynpTare kKax1oil mpoBepky OpaKOBAHHOE M3JIENINE MPHU3HACTCS
TOJHBIM C BEPOSITHOCTSIMU @, @2COOTBETCTBEHHO. HaliTH BepOSTHOCTH TOTO, YTO OPaKOBaHHOE M3JIEJINE YCIIEITHO MPOHIET
o0e mpoBepku?

7. B ycnoBusx 3amaun 6 BEpOSTHOCTH TOTO, YTO B pe3ylbTaTe MEPBOH M BTOPOH NPOBEpOK OyleT OoTOpaKoBaHO TOJHOE
n3ziesre, paBHbl COOTBETCTBEHHO | 1 P2. HaiiTi BeposiITHOCTh OTOPaKOBKH 'OJHOTO M3JIEIIHSL.

8. JlBoe 1OoroBOpHIMCH O BCTpEUE B TEUEHHE ONpeJesieHHOro yaca. [Ipumenmmuii nepseiM ket 20 MuHyT B yxoaut. Kakosa
BEPOSITHOCTH BCTpeUH?

9. Ha mnpeampusTHy HM3TOTOBISIFOTCS HM3JENUSl ONPENENICHHOTO BUIA Ha TpeX IOTOYHBbIX JHHHAX. Ha mepBoil nuHUU
mpousBoxutcs 20 % m3menwii oT Bcero o0beMa X MPOU3BOACTBA, Ha BTOpoH - 30 %, Ha TpeTseit - 50 %. Kaxnas u3 nuHmi
XapaKTePU3yeTCsl COOTBETCTBEHHO CIIEAYIONMMH MPOIIEHTaMU rogHocTH m3aenui: 95, 98 u 97 %. Tpebyercs onpeneauThb
BEPOSITHOCTh TOTO, YTO HAyTaJ B3SATOC M3JCIHE, BBIMYIICHHOE MPEANPHUATHEM, OKAKETCS OpAaKOBAHHBIM, a TAKXKE
BEPOSITHOCTH TOTO, YTO 3TO OPaKOBaHHOE M3CIME CIeTaHO Ha TIEPBOM, BTOPOH M TPEThEH TMHUSX.



10.B cembe 10 mereit. Cumras BEpOSITHOCTH POKACHHIM MalbYMKa W JACBOYKHA PaBHBIMHU 1/2, HAWTH BEPOSTHOCTH TOTO, YTO B
ceMbe: a) 5 MaJbYMKOB M 5 IeBOYCK; 0) YMCIIO MAIBYUKOB OT 3 110 8.

11.B By3e oOyuaetcst 730 cTymeHTOB. BeposSTHOCTH TOTO, UTO JEHb POXKICHHS HAyraj B3STOTO CTYACHTA MPUXOIUTCS Ha
OTpeIeNICHHBIN JIeHb To1a, paBHa 1/365 mia kaxmoro u3 365 nueii. Halitu: a) Hamboyiee BEpOSATHOE YHCIO CTYACHTOB,
poauBiuxcs 1 sHBapsi; 6) BEpOSITHOCTH TOTO, YTO HAWAYTCS TPU CTYJICHTA, UMEIOIIUX OJIMH M TOT XK€ JACHb POXKICHHUSL.

11. Cnyuaiinble BeJIHYMHBI

1 U3 28 kocreil TOMUHO CiyyaiiHO BBIOMpaeTcs onHa. HaliTm 3akoH pacrpeneneHus CyMMBbl OYKOB Ha IOJIOBUHKAX ATOM
KOCTH.

2. HaiiTu 3aK0H pacrpeeieHus CITyqailHOW BeTUYUHBI X= SiN — E, T1e E -4ucio 0YKOB, BBINAgaoIIee Npyu OpocaHnn
UIPajabHOM KOCTH.

3. Haiftn Mmatematrueckoe oxxuaanne M(X)u aucrnepento D(X):

a) OMHOMHHAJBHOTO pacIpeeICHuU;

0) PaBHOMEPHOTO PACHPEIEICHHS.

4. Tlomp3ysck HepaBeHCTBOM UeObIIIeBa, OIICHUTH BEPOATHOCTH TOTO, 9TO 1pr 1000 OpocaHusIX MOHETHI YMCIIO BHITAICHUN
repb6a Oyzert 3akiroueHo Mexay 450 u 550.

7 Omnpenenuts BEPOSITHOCT TOTO, YTO CPEAHSS Macca ISTH Hayaady B3SATHIX MAKETOB C pac(hacoBaHHBIM TOBapOM
OyleT OTKJIOHSTHCSI OT HOPMBI He Oojiee ueM Ha 2 T, eClM CpelHss Macca OJHOIO Takera - | Kr, a OTKIOHeHue - 1,5 T
(pacmipezneneHye Macchl MaKeTOB HOPMAJIBHO).

8 WuBecTop nokymnaer [eHHbIe OyMard 3a cueT 3aiiMa, B3sITOrO C IMPOLIEHTHON CTaBKOM 2ImoJ1 3aJI0T HeIBU)KUMOCTH.
ITpoleHTHas CTaBKa Ha LieHHble Oymaru X -ciydaiinas enuuuna ¢ XK = a, a>2, BX = a®. KakoBa BEpOSTHOCTb TOTO, YTO
HMHBECTOP HE CMOXET BEpHYTh AOJT W JHUIIUTHCS cBoed HeABMKMMOCTH?(Y kK a 3 a H ¥ e. OLEHHUTh C IOMOIIBIO
HepaBeHCTBa UeOblieBa BEpOsITHOCTh coObITUs (X< 2).)

8. B ypHe comepxurcs 5 mapoB, Oenble W 4YepHbIe. VIcHbITaHME COCTOMT B TOM, YTO KaXIBIH pa3 M3 ypHBI CIlydailHO
BBIHUMAETCS OMH IIap W B3aMEH B YPHY BO3BpalllaeTcs IIap, HO APYroro IBera (BMECTO OENoro - 4epHbI U Ha000pOT)
Haiitn MaTpumy nepexoJHbIX BEpOSTHOCTEH s menu MapkoBa, COCTOSHHSAMH KOTOPOH SIBISETCS KOJIMYECTBO OENBIX
mapoB B ypHe. HaliTu BepoATHOCTB Mepexo/ia 3a [Ba Iara.

12. DxoHOMHUYECKHE PHIOKEHHSI Kypca MaTeMaTHKH
1. ®dupma cocTOUT U3 IBYX OTIACICHUN, CyMMapHas BEJIMUMHA MPUOBUTH KOTOPBIX B MHHYBILIEM IOy COCTaBmiIa 12 MiH. pyo0.
Ha 3ToT rox 3amiaHMpOBaHO yBEIMYCHHE MPUOBUIH mepBoro otaeneHus Ha 70 %, a BToporo Ha 40 %. B pesynbraTe
cyMMapHasi IpuObUIb I0JDKHA BhIpacTH B 1,5 pasa.
KakoBa BeinurHa NpuOBLIN KaXXI0TO U3 OTACIICHUI:
1) B MuHYyBLIEM TO1Y;
2) BOITOM Toy.
2. 3anmcaTh YKOHOMHKO-MATeMaTHYECKYIO MO CICAYIOIIEH 3aqaqu.
Juis BeITycka m3nenuii nByx THIOB (A u B) Ha 3aBome ucmonbsyercs ceipbe detsipex BumoB (I, 11, 111, V). Pacxoxn
CBHIPBS] KAKIOTO BHJIA HA U3TOTOBJICHHE CIMHUIIEI TPOAYKIINH 3ajaH B TAOIHIIE.

Ceipre
N3nenue
| I 1 v
A 2 1 2 1
B 3 1 1 0
3amacsr ceipbs coctaBiaot: | Buga — 21 en., Il Buna - 8en., Il Buma - 12en., 1V Buna - 5 ex. Beimyck ogHOTO M3menus tuna A

MPUHOCHT 3 JIeH. eJl. NPUOBLIK, OJHOTO u3enus B - 2 neH. en.

CocraBHTh IUIaH IPOU3BOICTBA, 00ECTICUNBAIONINI HAMOOJIBIIYIO IIPUOBLIB.

3. Oprauuzaruedt 0b10 BbIACACHO 236 ThIC. py0. i MOKynkH 29 mpeaMeToB st 00opyaoBaHus oduca: HECKOIBKO
KOMIBIOTEPOB 1Mo 1ieHe 20 ThiC. py0., OGUCHBIX CTOJOB MO 8,5 ThIC. py0. 3a CTOJ, CTYJIbeB MO 1,5 Thic. py0. 3a CTyIL.
ITo3%e BBISICHUIOCH, YTO B APYTOM MECTE KOMITBIOTEPHI MOXKHO MPHOOpecTH 1o 1ieHe 19,5 Teic. pyd., a CTOJIbI 10 1eHe 8
ThIC. py0. (CTYJBS IO TOW K€ IeHe), Oiarojaps 4eMy Ha Ty K€ CyMMy ObUIO KymjieHO Ha lcron Gomblie. BrisicHUTS,
KaKOe KOJMYECTBO SIUHHMII KaXKIOTO BUAa 000pyIOBaHUs OBLIO MPHOOPETEHO HUPMOIA.

4. 3ammucaTh SKOHOMHKO-MAaTEeMaTHUCCKYIO MOJICIh CIICAYIOMICH 3a1a49H.

Ha getpipex crankax (I, 11, 111, IV) obpabatsiBatorcs nBa Buaa usnenuii (A u B), nmpudeM Kaxaas AeTallb MPOXOIUT
00paboTKy Ha BceX crTaHKaX. M3BecTHBI BpeMs 00paOOTKH JeTalieil Ha KakKJOM CTaHKE, BpeMs pabOTHl CTAHKOB B TECUCHUE
OJIHOTO IIMKIIA TPOU3BOJICTBA U MPHOBLIb, OTyYaeMasi OT BBITYCKA OJHON STl Ka)IOTO BUAA. DTH JaHHBIC IPHBEICHEI B
TaOJIHIIE.

Cranku Bpewms o6paboTku nerainei, 9. Bpemst paboTsl cTaHKka 3a IUKJT
A B MPOM3BOJICTBA, U.
| 1 2 16
1 2 3 26
Il 1 1 10
v 3 1 24
ITpuOBLTE HA OJTHY JETATH 4 1




CocTaBuTh TUTaH MPOM3BOJCTBA, 00ECIICUNBAOIINN HAWOOIBITYIO MPHOBLTL MPH YCIOBHHU, YTO KOJMYECTBO JeTaleit
Busia B He 10/DKHO OBITh MEHBIIE KOJIMYECTBA AeTalei Buaa A.
5. [IlBeiiHas ¢aOpvka B TEUYCHHE TpeX IHEH MPOM3BOAMIA KOCTIOMBI, IUIAIM W KypTKH. M3BeCTHBI OOBEMBI BBITYyCKa
MPOJYKIIMH 33 TPH JHS M JICHES)KHbIC 3aTPAThl HA MPOMU3BOJICTBO 32 ATU JTHU:

e OO0beM BbIITyCKa NPOAYKLHH (€IMHHIT) 3atpatsl
" Koctromst [Tnamn Kyptxn (teIC. PYO.)
[epBbrii 50 10 30 176
Bropoii 35 25 20 168
Tperuii 40 20 30 184

Haiiti cebecTonMOCTh €AMHUIIBI TPOAYKINH KaKAOTO BUIIA.

6. 3ampcaTb 5KOHOMHKO-MAaTEeMaTHYECKYIO MOJIEIb CIICIYIOIEH 3a1auH.

00O «CoBx03» 3aKynaer yaoOpeHus AByX BHIOB. B enunune maccel ynoopeHun I-ro Buaa comepxarbes 3 yci. en
XMMHYECKOTO BEIIeCTBA @, 2 ycil. el XUMHUECKOTO BEIeCTBa 6 U 1 yCl. € XMMHYECKOro BELECTBA c; B €IUHMIIE MACChI
ynobpennu 1I-ro Buna comepkarbest 1 yci. € XMMHUYECKOTro BEIecTBa ¢, | yCi. € XMMHUYECKOro BeIllecTBa 6 U 1 YCI. el
XMMHUECKOT0 BelecTsa c. Ha 1ra. mouBsl He0OX0JMMO BHECTH HE MeHee 9 yCIl. /1. BellecTBa ¢, 8-BelecTna 6, 6-BerecTsa c.

CocraButh Haubojee SKOHOMHYHBIN TUIaH 3aKyNKH ynoOpeHuit ( B pacyere Ha lra), eciid LieHbl yqoOpeHuid (Ha en.
MaccChl) COCTaBJIAOT: [-ro Buaa - 3 neH. ex., [I-roBuaa - 2 geH. e.

7. N3BecTHO, YTO eXCHEIECNbHO Ha peIHKE mponaercs 120 ex. Toapa mo mene P = 12 momm./en. [Ipu ycnmoBum paBHOBecHs Ha
PBIHKE CHIDKEHHE LIeHbI Ha 1% moBbImaeT 00beM cripoca Ha ToBap Ha 0,6%. Onpenennte GyHKIMIO clipoca Ha JaHHBIH TOBap,
IpeAronaras, YTo OHa JIMHEHHas.

8. dyHKIMA crpoca HaceneHus Ha Koe Ha JIOKaJTbHOM phIHKE onnchiBaeTcs hopmynoit: Qd = 10—P, dyHKIHs npeioxkeHns:
Qs =0,5*%P+4, roe Qd — 06Bvem crpoca B MitH. 0aHOK B T0oA, Qs - 00beM IpeIosKeHHsI B MITH. 0aHOK B Tof, P — 1ieHa B pyOmsx.
9. IToctpoiite cooTBeTCTBYIOLIME rPadMKH, IIOKAKUTE PABHOBECHYIO IICHY U PaBHOBECHBIH 00beM mpoaax. Ha xakux
ydacTkax rpaduka ckiaipiBaercs 1eUIMT 1 U30bITOK Kode Ha PhIHKE.

10. B pesynbTaTe noBeIieHus neHbl 1 Kr nepcukoB ¢ 50 py0. 1o 60 py6., 00beM HX crpoca Ha JOKAJILHOM PHIHKE COKPATUIICS
¢ 9 MyH. KT 710 7 MIH. KT B roa. [Ipoune ycinoBusi octaiuch Hem3MeHHbIMU. Haiinure ko3¢ GHULIUEeHT NpsiMOl 311aCTHYHOCTH
cIpoca Mo IeHe.

11. V3meHeHne eHH | KT aneabCHHOB Ha JIOKATbHOM phIHKe ¢ 30 mo 33 pyOueit mpuBeno K TOMY, 9YTO KOJTHYECTBO
MIPOJIaBaeMbIX 32 HEAEMIO 00K yBenuamiIock ¢ 65 no 80 TonH. HalianTe nepekpecTHyIO 3JaCTHYHOCTB CIIPOCa Ha SIOTOKH.

12. Oynxmmst cupoca Ha ToBap X ommchiBaercsa (opmymornr Qd = 8§ — Px + 0,2 Py, rne Px = 4, Py = 5.0npenemnure
K03(h(pUIMEHTHI IPSIMOH U MIEPEKPECTHON 3IIACTHIHOCTH CIIPOCa IO IIEHE.

13. IIpu pocte noxona B ceMbe u3 3 genoBek ¢ 4000 pyomneit o 5000 pybreit B mecsr Ha | gyemoBeka 00beM IMTOKYTIOK YEPHOTO
xneba ymenbmaetcs ¢ 40 6yxanok xo 30.HaiimuTe 3macTHIHOCTS cIipoca Ha XJ1e 1Mo TOXOy.

14. OyukIwst peiHOYHOTO cripoca Ha Msico Qd = 10-4*P. YeenuueHue 10X0I0B HACSIICHHSI TPUBEJIO K YBEIHUCHHIO CIIpOCa Ha
20 % mpu kaxa0i neHe. Haiimnre HOBYIO (DYyHKIIMIO CIIpOca, MOCTPONTE HA CTAaHAAPTHOM ocu KoopauHat oba rpaduka crpoca.

Temaruka pedeparos
Tema 1. MaremaTHka B yrpaBJICHHH.
OKOHOMHUYECKHE MOAECTH.
JlnneliHOE MporpaMMHUpPOBAHUE B SIKOHOMUKE.
Henuneitnoe nporpaMmmupoBaHue.
JluHamMu4eckoe MporpaMMHpPOBaHHE.
MeTton onTUMAIILHOTO YIIPABIEHHUS.
UccnenoBanue onepanuil.
Teopust urp.
2. MaTeMaTHKa B €CTECTBO3HAHUH.
KBanTOBas MaTemaTHKa.
Cynepmaremartuka.
MaremaTtudeckas Gusnka
Teopus cynepcTpyH B pu3nKe
MateMaTHKa B ICUXOJIOTUH.
Maremarika B OHOJIOTHH.
MateMaTHueckasi TMHTBUCTHKA
Jduddepennnanbable ypaBHEHHMS JUIS ONTUCAHKS IIPOLIECCOB PEATBHOT0 MUpa
WuterpanbHble ypaBHEHHS! (OCHOBHBIE TTOHATHS)
3. MaTemaTHuecKuil aHaJIU3.
Bospacratomme nocienoBaTeIbHOCTH
O6001mEHHbIE PYHKITUH.
Bapuanuonsnoe ucuucienue.
Teopus Mopca.
TeH30pHbII aHanu3
MeTtpudeckre 1 HOpMHPOBAaHHBIE IIPOCTPAHCTBA
IIpunoxeHnus MEXaHUKH K MaTEMAaTUKE
KomrmiekcHble 0ToOpakeHHs
Teopus BeposiTHOCTEN U MaTeMaTHUECKasi CTaTUCTUKA

Tem

Tem
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10. Teopust onTHMHU3AIUH

CxeMa COOTBETCTBHSI THIIOBBIX KOHTPOJIbHBIX 3aIaHUH ¥ OlleHUBaeMbIX 3HAHMH, yMeHﬂﬁ, HABBbIKOB U (l/lJ'll/l) omnbITa
ACATECIbHOCTH, XaPAKTEPUIYIOIIUX ITAIbI (l)Ole/lpOBaHﬂﬂ KOMIIeTeH i

HaumeHnoBanue HHAWKaTOopa

dopmupyemasi KOMIETEHIUS
JIOCTHYKEHUS] KOMIIETCHLIUU

Tumnosslie KOHTPOJIbHBIC 3a/IaHUA

VYK-10 Cnocobern mpurumars | YK-10.1 Bomnpocsr k 3auety
00OCHOBaHHBIE ~ HKOHOMHYECKHE TecroBble 3a1aHus
pemeHust B pa3nu4HbIX obmactax | YK-10.2 Bomnpocsl k 3aueTy
KHU3HEACATCITBHOCTH TemaTuka pedeparos
YK-10.3 Bomnpocsr k 3agety

Bamaun




