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1. Ilepeyensb MIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 M CHUILIMHE (MOY110),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU Pe3y/IbTATAMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

1.1. lucuummaa b1.6.06 Maremarnka obecrieunBaeT OBJIaIeHUE CIIeIYIOMUMA
KOMIIETEHIIUSIMU C yYETOM 3Tara:

YK OC-1 cnocoOHOCTh MPUMEHSTh KPUTHUYECKHM aHalu3 MH()OpPMAIMK W CHCTEMHBIH
HOAXO[ IS pelIeHus NpodecCHOHaNbHBIX 3a1a4.

Kommnerennuss YK OC-1 nanpasiena Ha (OpMHUpOBaHHWE CHCTEMHOTO W KPUTHYECKOTO
MBILICHUS U SIBJIIETCS OCHOBOM Ul OCBOEHUS 001IenpodecCHOHATIbHBIX KOMIIETCHIIUH.

YK OC-1 ocBauBaeTcsi B OCHOBHOM B paMKaxX JUCHUITIUHBI «CTaTUCTHKA.

OcBOocHHE KOMIICTCHIIMM B paMKax IUCHUILIMHBI «Maremarukay (B YacTH Kacaromieics
U3y4YCHHs METOJIOB CUCTEMAaTH3aluu U 00pabOTKH MH(OPMALUK JUIs pelIeHHs] 3KOHOMUYECKUX
3aJa4) OCHOBBIBAETCS Ha pe3yibTarax o0ydeHus no auctumwmmHam «Punocodus» u «cropus»
U IPUMEHSETCS IPU 00y4EHUH CTYACHTOB B paMKax JUCHUILIUHBI «CTaTUCTHKAY.

OIIK-1- cnocoOHOCTh MPUMEHSATh MAaTEMATUYECKHd HWHCTPYMEHTApPHHA ISl pEIICHUs
SKOHOMMUECKHUX 3a/a4.

Komnerenuus OIIK-1 ocBauBaercs B OCHOBHOM B paMKax AMCHUUIUIMH «MaTtematuka» (B
4yacTH (OPMHUPOBAHUS MATEMaTUYECKOro MHCTpyMEHTapusi) U «DKOHOMETPUKa» (B YacTH €ro
IPUMEHEHUS JJIs PELICHHUs] SKOHOMHUYECKUX 3a]ad), a pe3yJibTaThl OCBOEHHUS U JajbHeiliee
COBEPLICHCTBOBAHME - B paMKax IUCUUILIMH «CTaTuCTHKa» U «byXranrepckuil yuer».

@opmuposanue ONK-1 ocywecmensemes 6 pamkax wecmu nocie008amenbHblX SManos:

OIIK-1.1. ctocoOHOCTh NPUMEHTh MaTEMAaTHUECKUH MHCTPYMEHTapui

OIIK-1.2. pemrate TUTIOBBIE MAaTEMAaTHICCKUE 31291

OIIK-1.3. pemaTh crenuaaIn3upoBaHHbIe MaTEMATHUYECKUE 3a1a4UH

OIIK-1.4. ciocoGHOCTh TPUMEHATh MaTEMaTHUECKHUE PACUETHI AJIsl PELLICHUS
HPKOHOMHYECKHUX 3a/1a4

OIIK-1.5. ucrosnp30BaTh MaTEMaTHUECKUN A3bIK U MATEMaTHUECKYIO0 CUMBOJIMKY TPU
MIOCTPOCHNUH OPraHU3allMOHHO-YIIPABIEHYECKUX MOJAEIEH

OIIK-1.6. o6pabaTsiBaTh SMIUPUYECKHIE U SKCIIEPUMEHTAIIbHBIC TaHHBIE

JTan ocBOeHUs Pexomenayembie

IToka3zaTenb OLleHUBAHMUSI

Kpurepuii ouennBanus

cpencTBa (MeTOabI)

KOMIIeTeHIHH

OLIEHNBAHUS
OIIK-1.1. ciocobHOCTH CaMOCTOsATENBHO [IpaBUIIBHO pEIICHBI TUTIOBBIE Ormpoc, penieHue 3aaad,
IPUMEHSTh MaTeMaTuuec- | aHaIU3UPYeT U OLCHUBACT MaTeMaTH4ecKue 3a1aun. KOHTpOJIbHAs paboTa,
KUH MHCTPYMEHTAPHI HbOPMAIHIO. JK3aMeH/3a4eT

OIIK-1.2. pemath
TUIIOBBIE MaTEMaTHYECKHE
3a7a4n

CaMOCTOSITENILHO OIICHUBAET
nHbOopManuio, GopMyIUpyeT
BBIBO/JIBI.

[IpaBUIBHO pelIeHbl TUIIOBBIE
MaTeMaTUYECKHUE 3aJauu.

Ormpoc, penieHue 3aaad,
KOHTpOJIbHAs paboTa,
9K3aMEH/3a4eT

OIIK-1.3. pemars
CIIeLMATU3HPOBAHHbIC
MaTeMaTHYeCKUe 3a1a4n

DopMyIHpYET BHIIBICHHBIE
3aKOHOMEPHOCTHU U
HIOJTy4€HHbIE Pe3yIbTaThl

[IponeMoHCTpHPOBaHBI HABBIKA

HCIIOJIb30BAHUA MAaTEMATHYECCKOI'O

SI3bIKA M MAaTEMaTHYCCKOM
CHMBOJIMKH.

Ompoc, penienue 3a1ad,
KOHTpOJIbHAs paboTa,
JK3aMeH/3a4eT

OIIK-1.4. ciocobHOCTE
PUMEHSTH
MaTeMaTHYECKHE PacueThl
JUTSL PEILICHHS

IIporuosupyer pa3surue
COOBITHI M MIX ITOCJICIICTBUSL.
DopMyIHpyeT BBISIBICHHbIE
3aKOHOMEPHOCTH H

HpO}leMOHCTpI/IpOBaHI)I HaBbIKH

HUCIIOJIb30BaHU MaTEMAaTUYCCKOT'O

sI3pIKa ¥ MaTeMaTHYECKOU
CHMBOJIMKH IS peIleHHs

Ormpoc, penieHue 3aj1a4,
KOHTpOJIBbHAs pabora,
3K3aMeH/3a4ueT




OKOHOMHYCCKUX 3a1a4

MOTy4YEeHHbIE PE3YIbTaThI

OKOHOMHUYCCKHUX 3aaay.

OIIK-1.5. ucnoas30Bath
MaTeMaTHYECKHH S3BIK U
MaTeMaTHIECKYIO
CHMBOJIUKY TIPH
MOCTPOCHUH
OpraHM3aluOHHO-
YIPaBICHYECKUX MOJIEIICH

3HaeT 0a30BbIC
9KOHOMHYECKHE,
(hMHAHCOBBIE IPUHIIHIIBI,
MPUHIHIBI OyXTaITePCKOro
y4eTa U MPaKTUKY UX
MIPUMCHEHHS

CoOpaHbl SMIHPHUECKHE U
HHCTPYMEHTAJIbHBIC aHHBIE,
CTPYIITUPOBAHbI SMIUPHYECKUE U
9KCHEPUMEHTAJIbHbIC JaHHBIC,
MIPOAHATIM3NPOBAHEI IMITHPHIEC-
KH€ U SKCIIepUMEHTAIbHEIE T1aH-
HBIE, C(HOPMYIHPOBAHBI BHIBOJBL.

Omnpoc, pemeHue 3anad,
KOHTpOJIbHAs pabora,
9K3aMeH/3aueT

OIIK-1.6. oOpabaTriBaTh
SMIMPUYECKHE U
IKCIIEPUMEHTAIBHBIE
JTaHHbIE

3HaeT NPUHLUIEI pacyeTa U

OIICHKHW OCHOBHBIX

SKOHOMHUYECKHUX IMOKa3aTeei

1 KO3 PHUIUECHTOB, METOIBI
(huHAHCOBOTO aHaM3a

CoOpaHbl SMIHPHYECKHE U
HHCTPYMEHTAJIbHBIC aHHBIE,
CTPYIIIHPOBAHBI SMITUPHIECKUE U
SKCTIepHMEHTAIbHBIE JAHHEIC,
MIPOAHAIM3NPOBAHEI IMITHPHIEC-

Omnpoc, pemeHue 3anad,
KOHTpOJIbHAs pabora,
9K3aMeH/3a4eT

KHE€ U DOKCIIEPUMEHTAJILHBIC TaH-
HBIC, C(l)OpMyJ'II/IpOBaHLI BBIBOBbI.

1.2. B pe3yJibTaTe 0CBOEHUS JUCHHUILIMHBI Y CTYAEHTOB I0/KHBI ObITH C()OPMHPOBAHBIL:

cnedyrouue 3HAHUs"

- CTPYKTYpPhl COBPEMEHHOH MaTe€MaTWKH, €€ TEPMUHOJOTUMH, OCHOB JIHCKPETHOU
MaTE€MaTHUKH, JUHEHHON anreOphbl, aHATUTUYECKONW TeOMETPHUHM, MAaTeMaTHYE€CKOrO aHalu3a,
TEOPUU BEPOSITHOCTEH W MATEMaTUYECKOM CTAaTUCTHKU, HCCIEIOBAHUS OIEpaluil, TEOpuu
HEUYETKUX MHOKECTB M SKCIIEPTHBIX OLEHOK, METOJIa aHaJM3a UePAPXUN, IKOHOMHKO-MaTEMaTH-
YECKHUX METOJIOB U MOJICIJICH, HEOOXOMMBIC IS aHAIM3a YKOHOMUYECKUX TPOIIECCOB.

- OCHOBHBIX MAaT€MaTUYECKUX METOJOB PELICHHS SKOHOMHYECKMX M OpPraHM3allMOHHO-
YIPaBJICHUYECKUX 3a7a4.

crneodyroujue yMeHus:

- 00pabaThIBaTh SMIIUPUUECKHE U IKCIIEPUMEHTAIbHbIE JAHHBIE;

- UCIOJIb30BaTh MATEMAaTUUYECKUM S3bIK U MAaTEMAaTUYECKYH0 CUMBOJIUKY IIPU NIOCTPOEHUU
SKOHOMHUYECKHX ¥ OPraHU3alOHHO-YIIPABICHYECKUX MOJIEIIEH;

- NPUMEHATH anmnapaT AMCKPETHONH MaTeMaTHKH, JIMHEHHON anreOpbl, aHaIUTHUECKOU
T€OMETPHUH, MATEMATHYECKOT0 aHAJIN3a, TEOPUU BEPOSTHOCTEM, MAaTEMaTUYECKOM CTAaTUCTUKH,
MaTeMaTHYECKOro MpOrpaMMHUpPOBAHMs, TEOPUU MAaCCOBOIO OOCITYXXHMBAaHHUS, TEOPUH CETEBOTO
IJIAHUPOBAHUS U YIPABJICHUS, TEOPUH UTP, TECOPUU HEUETKUX MHOMKECTB M IKCIIEPTHBIX OLIEHOK,
METO/A aHAJIM3a UepaApPXHil, DKOHOMUKO-MATEMATUUYECKUX METOJOB JJI1 ONTUMU3ALMYN PELIEHUS
po(hecCHOHATBHBIX IKOHOMUYECKUX U OPTraHU3aIllMOHHO-YIIPaBIEHYECKUX 3a/1a4

- AQHAJIU3UPOBATH IOJYUYECHHBIC PE3YJIBTATHI U J€1aTh aJCKBATHBIE BBIBOJbI OTHOCUTEIBHO
JUHAMHKU Y5KOHOMHYECKHUX MOKa3aTeeH;

cneodyrouue HagblKu:

- peleHus THUIIOBbIE MaTEMaTHYECKUX
OpraHU3allMOHHO-YIIPABICHYECKUX PELICHU;

- 00paboOTKH SMIUPUYECKUX U HIKCIIEPUMEHTAIBHBIX J1aHHBIX;

- HCIOJNB30BAHMS MATEMATHYECKOTO A3bIKA M MAaTeMaTU4eCKOM CHMBOJIMKH IIpU
IIOCTPOEHUH YKOHOMUYECKUX U OPraHU3alMOHHO-YIIPABIEHYECKUX MOJCIIEH;

- (GopMyIUpPOBAaHUS BHIBO/IOB HA OCHOBE MOJTYYEHHBIX PE3YJIbTaTOB PACYETOB.

3aaa4yu, HUCIHOJb3yCMbIX TIpH HPUHATAU

2. O0beM U MeCTO AUCHHUILIMHBI (MOAYJIS) B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl

Huctunnuna «Maremaruka» (b1.5.06) otHOCHTCS K 6a30Boii wactu bioka 1 u uzydaercs
Ha [ kypce — 1, 2 cemectpsl u Ha Il kypce — 3, 4 cemecTpsbl.
OO01mast TpyA0eMKOCTh IUCHUIUINHBI cocTaBisier 13 3.e. (468 a.u.).



JuctumnimHa Oa3upyeTcsl Ha 3HAHUSAX, MOJTYYCHHBIX CTYJACHTaMH B IMPOIECCE OCBOCHHUS
IIKOJIBHOM TporpaMmbl 1Mo mpeameTy «Maremarukay. JucnumimHa «MaremaTuka» HMeeT
JIOTUYECKYIO U COJIEPKATEIIbHO-METOANYECKYIO B3aUMOCBSI3b C MOCIEAYIONIMMHU TUCIUILIMHAMA
6a3oBoii yactu bioka 1: b1.5.08 «Dkxonomerpukay, 6 cemectp; b1.b.12 «Cratuctukan, 4 u 5
cemectpel; bl.b.14 «byxrantepckuii yuer», 5 um 6 cemectprl; bl.b.13 «OxoHOoMHueckuii
anamu3», 8 u 9 cemectpol; b1.5.20 «Hanoru u HanorooGnoxxenune», 7 u 8 cemectpsl; b1.5.19
«Pp1HOK eHHBIX Oymary, 8 cemectp; b1.5.07 «MH}popmManmoHHbIie CHCTEMBI B 9KOHOMHKE» 2 U 3

CEMECTpbl, M C JUCIUIUIMHOW BapuaTUBHOM wyacth broka 1:
COIMAIbHO-3KOHOMUYECKUX U TOJUTUYECKUX MPOLIECCOB», 4 U 5 CEMECTPHL.

KommuectBo BBIICJICHHBIX Ha KOHTaKTHYIO pa60Ty C

dKaJJCMHUYCCKHUX 4acCoB,

b1.B.08

«HccaenoBanue

npernojaBarenemM (10 BUAaM y4eOHBIX 3aHITHI) U Ha CAMOCTOSATENBHYIO paboTy 00y4aromuxcs:
Jnekuuu — 68 a.u.;
npaktuaeckue 3anstus — 140 a4,
camMocCTosTeNIbHas padora — 164 a.u.
dopma MPOMEKYTOYHON aTTECTAllMU B COOTBETCTBMHU C YYEOHBIM IUIAHOM: 3a4eT — 3

ceMecTp; ’k3ameHbl —1,2, 4 cemecTpbl

3. Coaep:xanue U CTPYKTYPA AMCUMILIHHBI (MO1YJIs1)

Tabnuna 1.
O0bem AucuMIIMHBI (MOAYJIA), Yac. ®opma
KonrakrHast padora TeKylLIero
HaumeHnoBanue Tem o0yuamuxcs KOHTPOJIs
Ne n/mm "
(pa3nesoB) Bcero ¢ npenojaBarteJsieM 1o CP | ycnmeBaemMoCTH ,
BH/IaM Y4eOHbIX 3aHATHIi NMPOME:KYTOYHOI
JI | JIP | 113 | KCP aTTecTaluu
Ounasn gopma odyuenusn
Pa3nen 1. DiieMeHTBI IHCKPETHOI MaTeMaTHKH, JJHHelHas aaredpa ¢ 2JieMeHTaMH aHAJIMTHYECKOii reoMeTpun
Tema 1 OIeMeHTHI IUCKPETHON 20 4 8 8 0. KP
MaTeMaTHKU
Tema 2 MaTpHuIibl ¥ OTIPEICITUTENN 20 4 8 8 0O, KP
Tema 3 CucTeMbl TMHEHHBIX ypaBHEHUN 10 2 4 4 0O, KP
Tema 4 Bexkropa Ha I0CcKOCTH U B 10 2 4 4 0. KP
MIPOCTPAHCTBE
Tema 5 KomruiekcHbie uncia 10 2 4 4 O, KP
Tema 6 OJeMeHTHI aHATUTHYECKOH 20 4 8 8 0. KP
reoOMeTpUH
[TpomexyTouHas aTTecTanus 36 JK3amMeH
Hroro no 1 cemectpy 126 18 36 36
Pa3nen 2. MatemaTuuyeckMii aHaJu3
Tema 7 QDyHKINK 0THON EepEMEHHON 12 2 4 2 4 0O, KP
Tewma 8 JuddepeHnnansHOe HCUUCTCHUE 26 4 8 4 10 0O, KP
Tema 9 HHTerpaabHOE HCUHUCIICHUE 26 4 8 4 10 0O, KP
Tema 10 | Pssr 20 2 4 4 10 O, KP
Tema 11 | PYHKUHH HECKOTBKIX 16 2 4 4 | 6 0, KP
TIepeMEHHBIX
Tema 12 | Iuddepenimansaple ypaBHEHHSI. 26 4 8 4 10 0O, KP
ITpomexxyTouHas arTecTanus 36 IK3aMeH
Htoro no 2 cemecrpy 162 18 36 22 50
Pazgen 3. Teopust BepoATHOCTel H MaTeMAaTH4YeCKAsl CTATHCTHKA
Tema 13 | Ciiyyaiinble coOBITHS 16 4 8 4 0O, KP
Tema 14 | Ciryyaiinble BeTMYHUHBI 22 6 12 4 0O, KP
Tema 15 OCHOBBI MaTEMaTHUECKON 16 4 6 4 0. KP
CTAaTHCTHKH
Tema 16 [TpoBepka cTaTHCTHYECKUX 12 5 4 6 0. KP
THIIOTE3
Tema 17 DJIeMEHTBI IUCTIEPCHOHHOTO, 10 5 4 4 0. KP
pErpeccHoHHOrO U




O0beM AucuMIIMHBI (MOYJIA), YaC. ®opma
KonrakTHas padora TEKYLIEro
HaumeHnoBanue Tem o0yuamuxcs KOHTPOJIs
Ne n/m *
(pa3nesoB) Bcero ¢ nmpenoaasartesieM 1o CP | ycneBaemocTH |,
BHJIaM Y4eOHbIX 3aHATHI NPOMEKYTOYHOMI
JI | JIP | 3 | KCP aTTecTaluu

Ounas ghopma odyuenus

Paznen 1. DieMeHTHI TMCKPETHOI MAaTEeMATHKH, JIMHelHas airedpa ¢ 3JieMeHTAMH AHAJTUTHYECKOH reoMeTpUH

[KoppernsiHoHHOro aHaTH3a

[IpomexyTodHas aTTecTanus 3auer
HTtoro nmo 3 cemecTpy 72 16 34 22
Pa3znea 4. JKOHOMHKO-MaTeMaTHYeCKHEe METOAbLI M MOJEJIH
Tema 1§ | MiATeMATIICCKOS 15 4 8 3 0, KP
[IPOTPaMMHPOBAHHE.
Tema 19 DJeMeHTHI TeOPUH MacCOBOTO 15 4 8 3 0. KP
00CITy)KUBaHUS
Tena 20 DJIeMEeHTHI TEOPUH CETEBOTO 8 2 4 2 0. KP
TJIaHUPOBAHUA U YIIPABJICHUS
Tema 21 | DneMeHTHI TEOpHU HID 8 2 4 2 0O, KP
Tema 22 OJeMeHTHI TeOPUH HEYETKUX 8 5 4 2 0. KP
MHO)KECTB U 9KCIIEPTHAsI OLICHKA
Tema 23 DKOHOMHUKO-MaTeMaTHYEeCKHe 12 5 6 4 0. KP
MOJICTIH
Tema 24 | Meron anamnu3a uepapxuit 6 2 2 2
IIpomesxyTOUHas aTTeCTalys IK3aMeH
Hroro no 4 cemecTpy 108 16 34 22
Bceero: 468 68 140 164

* @opmbl mexyue2o konmpos yenesaemocmu. onpoc (0), konmpoavhas paboma (KP) u op.
Conep:xanue TMCUMILUITUHBI (MOYJIs1)

Coz[epma}me JICKIIMOHHOI'0 MaTepHuaJia

Paznen 1. Onemenmul Ouckpemmuoii mamemamuxu, JuHelHas aneebpa ¢ d1eMeHmamu
AHAIUMUYECKOU 2eoMempuul

Tema 1. DieMeHTBI JUCKPETHON MaTeMaTUKH.
OCHOBHbIE TIOHATHS TEOPUU MHOXKECTB. OCHOBHBIE MOHATHUS alreOpbl JJOTUKU. DJIEMEHTHI
teopuu rpadoB. OCHOBHBIE MOHATHS KOMOUHATOPUKH.

Tema 2. MaTpulibl U ONpeaeTuTeNy.
OcHoBHbIe cBelieHHs1 0 Marpuuax. Onepanuu Haja marpuiamy. OnpenenuTenu KBaJpaTHBIX
marpuil. CBoiicTBa onpeaenuteneit. OOpaTHas MaTpuia. Panr MaTpHIibL.

Tema 3. CucTeMbl THHEHHBIX YPAaBHEHHI.

OcHoBHbIE TIOHATHA U onpeesieHns. CucreMa N TMHENHBIX YPAaBHEHHUM ¢ N IEPEMEHHBIMH.
Meton oOpatHoit Matpuiel U (opmynsl Kpamepa. Meton [Naycca. Cuctema m JTUHEHHBIX
YPaBHEHHUH C n IepeMEHHbIMHU. CHCTEMBI JINHENHBIX OJJHOPOIHBIX YPaBHEHUM.

Tema 4. BekTopa Ha MJIOCKOCTH M B TIPOCTPAHCTBE.

[loHsiTS n - MEPHOro BEKTOpa M BEKTOPHOTO MHpocTpaHcTBa. CKalsIpHOE UM BEKTOPHOE
npousBeneHrne. Pa3mepHocTh M 0a3Wc BEKTOpHOTO (IMHEWHOro) mpocTpaHcTBa. [lepexon
HOBOMY ©Oasucy. EBkimmoBo mpoctpanHcTBo. JInHelHble omepaTopbl. CoOCTBEHHBIE BEKTOPHI U
cOoOCTBEHHBIEC 3HAUEHUS JIMHEHHOTO OIepaTopa.

Tema 5. KoMiiekcHbIe yncia.

Mopnenu mpenacTaBieHUs KOMIUIEKCHBIX uucen. AnreOpanueckas ¢opma NpeacTaBiIeHUs
KOMIUICKCHBIX 4HcCel. TpUroHOMEeTpuYeckas | TMoKa3aTelabHas (OpMBlI IPEACTaBICHUS
KOMILJIEKCHBIX YHCEIL.




Tema 6. DeMeHTBI aHATUTUYECKON TEOMETPHH.

Cucrembl koopauHaT. [Ipocreiiime 3amaun aHAIMTUYECKOW TeoMeTpuu. AnreOpanmuecKue
JIMHUM TIEPBOTO MOPsIIKA. Y PABHEHHE NPSIMOM Ha IJIOCKOCTU. B3auMHOE pacrnosioKeHUe NpsSMbIX U
Toyek. Anrebpandeckue JMHUKM BTOporo nopsaka. OKpy:xHOCTh U 3jumic. ['unepbona u napabona.
[11ocKoCTh U npsiMasi B IPOCTPAHCTBE.

Paznen 2. Mamemamuueckuii ananus

Tema 7. @yHKIIUN OJHON IEPEMEHHOM.

[Tonstue pynkuuu. OCHOBHBIC CBOMCTBAa (DYHKIIMN M MX Kiaccu(ukanus. DIeMeHTapHbIC
¢ynkuuu. IlpeobpasoBanue rpadukoB. [loHsTne umMcnoBOM mocnexoBaTenbHOCTH. Ilpexen
GyHKIIMM M YUCIOBOH mMocienoBaTelbHOCTH. beckoHeyHO Manble U OECKOHEYHO OOoJbIIne
BeianurHbl. OCHOBHBIE TEOpEeMBl O Mpejenax. 3aMedareibHble Ipenensl. HenpepbplBHOCTH

byHKIHH.

Tema 8. JluddepennmanbHoe HCUNCTICHHE.

Ilonatue mnpomsBogHoil  QyHkuuu. OcHOBHBle mnpaBwia  AuddepeHIUpoBaHus.
[TpousBogHas cioxHOW M oOpatHON (yHkuui. IIpou3BojgHbBIE HEABHOM U MapamMeTPUUYECKH
3agaHHON (yHkuu. IloHsATHE NMPOM3BOAHBIX BbICIIMX MHopsAaAkoB. uddepenuuan ¢yHkuuu.
[Tpumenenne muddepennurana B NpuUOIMKEHHBIX BhIYUCICHUAX. [loHsATHE 0 nuddepeHnmamax
BbICHIMX TOpPsiAKOB. OcCHOBHblE TeopeMbl JuddepeHuanbHoro ucuuciaenus. IlpaBuio
Jlonurans. Bo3pacranue u yosiBanue (GyHKIHA. XapaKTepHbIE TOYKH (DYHKIMI U XapaKTepHbIe
JUHUU X TpaduKoB (FKCTpeMyM (QyHKIMH, HanOoblee U HAaMMEHbIlee 3HaueHus1 QyHKIMU Ha
OTpEe3Ke U WHTEpBae, BHITYKIOCTh (DYHKIINU, TOYKH Nepernda, acMMOTOTH rpaduka QyHKIUH).
OO6was cxema uccienoBaHust QyHKIHMHA U IOCTPOECHUS UX TPa(UKOB.

Tema 9. MHTerpanbHoe UCUUCIICHHE.

[lonaTus nepBooOpa3sHOM M HEONPENENCHHOro MHTerpana. CBONCTBA HEONPENEICHHOTO
uHTerpana. MeTopl UHTErpUpOBaHUs (METO 3aMEHbI IEPEMEHHON, METOI UHTEPUPOBAHMS TI0
4yacTsIM, UHTETPUPOBAHUE IMPOCTEHIINX PALMOHAIBHBIX JIpo0el, MHTErPUPOBAHUE HEKOTOPBIX
BUJOB HUPPAMOHAILHOCTEH, WHTErpUpPOBAHUE TPUTOHOMETpUYECKUX QyHKuMi). IloHsTHE
omnpeneneHHoro uHrerpana. CpolicTBa ompeeneHHOro uHrerpana. OnpeneneHHbI MHTEerpai
Kak ¢yHkuus BepxHero mnpenena. Popmyna HeroTona-JIeiiOHua. MeToapl BBIYMCICHUS
ONpEENIEHHOr0 HWHTerpajia (3aMeHa NEepEeMEHHONM W MHTErpUpOBaHME IO YacTIM B
onpeneneHHoM uHTerpaie). HecoOcTBeHHble UWHTerpanbl. ['eoMeTpuyeckue MNPUIOKEHUS
OIIPEEIIEHHOr0 HHTErpaa.

Tema 10. Panwr.

[lonsitue umcnoBoro psna. OcHoBHbIE cBoiicTBa psaAgoB. Heobxoaumblit mpu3HaK
cxoauMocTu psja. [Ipu3Haku cXOIUMOCTH PSJI0OB C HEOTPULIATEIbHBIMH UJeHaMU. AOCOIOTHAS
U YCJOBHas CXOJHMMOCTb 3HaKONEpeMeHHBIX psinoB. llpusnak cxogumoctu JlelOHumIa Is
3HaKkouepenymomerocs pana. Crenennsie psapl. Teopema AGens. CBoiCTBa CTENEHHBIX PSJIOB.
Pamnyc cxomqumoctu creneHHoro psaa. Psael Makiopena u Teitopa.

Tema 11. ®yHKIINY HECKOJIBKUX MEPEMEHHBIX.

[Tonstus (QyHKIIMM HECKOJBKUX TepeMeHHbIX. [Ipeaen W HempephIBHOCTH (DYHKIIHH.
YactHble pou3BOHbIE U MONHBIN quddepernnan ¢Gyakiuu. [IpousBogHas Mo HampaBlIeHUIO,
rpaaueHT (QYHKOUH. OKCTpeMyMbl (YHKIMM MHOTHX T€PEMEHHBIX, HEeo0XoauMoe |
JIOCTaTOYHOE YCJIOBHE JKCTpEMyMa. Y CIOBHBIM JKCTpemMyMm. Meroa muoxutenen Jlarpanxa.
[TonsstTue nBoitHOro wHTerpana. CBeaeHHEe JBOMHOIO HHTErpaja K  MOBTOPHOMY.
I'eomeTpuyeckas HHTEpIIpeTanus JBOMHOTIO HHTErpaa.

Tema 12. JIluddepennuanpHbie ypaBHEHUS.
OcHoBHble TOHATHS. OOIee W YacTHBIE pelIeHUs] OOBIKHOBEHHBIX IU((HepeHIInaIbHBIX



ypaBHenuid. Juddepenuunanbupie ypaBHeHHMs IepBoro mnopsaka. 3azaya Komm (ycioBue
CYLIECTBOBaHMs W €IMHCTBEHHOCTH peuieHus). Hemonnele nuddepeHnyanbHble ypaBHEHUS
nepBoro mnopsaka. /luddepeHnnanbaple ypaBHEHHS IMEPBOrO TMOPSJIKAa C pa3AesiOIIUMUCS
nepeMeHHbIMU. OpHOponHBIe AuddepeHnanbHble ypaBHEHHUs NEpBOro nopsjka. JluHelHble
muddepeHaIbHbpe ypaBHeHUsT niepBoro nopsiaka. uddepeHnnansapie ypaBHEHUS BTOPOTO
HOopsiiKa, JOMYyCKAaloIlMe IOHMKeHHe mopsaka. Jluddepennuanbable ypaBHEHHs BTOPOIO
HOpsi/IKa C TOCTOSSHHBIMU KO3 (QUITEHTaMH.

Pasznen 3. Teopuﬂ 6€p0ﬂmHOCWl€1/Vl u mamemamudeckas cmamucmuka

Tema 13. Cnyuaiinbie COOBITHSI.

OcHoOBHBIE TIOHATHS TeopuH BeposiTHocTell. CiryuyaitHbie coObITHA. BeposTHOCTH coObITHS
(kJTaccuyeckoe, CTaTUCTHUUECKOE W TE€OMETPHUYECKOE OIpeAesieHUs BEPOSITHOCTH). TeopeMsl
CJIIOKE€HHsI BEpOSITHOCTEW. YCIOBHAas BEPOSATHOCTb. Teopema YMHOXKEHHUS BEPOATHOCTEH.
HezaBucumbie coObiTusa. @opmyna mnonHoi BepostHocTH. Dopmyna baiieca. IloBTopHbIe
He3aBucuMsble ucnbitanusd. @opmyna bepnyinu. JlokansHas U HHTErpabHas TeopeMbl MyaBpa-
Jlannaca. TeopeTHMKO-MHOKECTBEHHAs] TPAKTOBKA OCHOBHBIX IOHSATUH M aKCHOMAaTUYECKOe
IIOCTPOEHNE TEOPUH BEPOSATHOCTEM.

Tema 14. CnyyaiiHble BeTMYUHBL.

JIUCKpeTHbIE W HENpephIBHBbIE Ciy4yailHble BeIWYMHbL. DYHKIUS pacrpeaeaeHus
ClIly4aiHOM BelnW4yuHBL. [IIOTHOCTH pacmpesnesieHuss HENPEPHIBHOM CIy4alHON BEJIWYUHBI.
UucnoBble XapaKTEPUCTHKU CIy4yalHBIX BEIMYMH: MATEMATUYECKOE OXKHJAHUE, JUCIEPCHUs,
cpelHee KBaapaTudeckoe oTkIoOHeHHe. Mx cBoiictBa. HadanbHbple M LIEHTpabHBIE MOMEHTHI
Clly4aiiHbIX BelIMYUMH. OCHOBHbBIE 3aKOHBI PACHpPECIICHUs CIyYyalHBIX BEJIMYMH: PABHOMEPHOE,
bepnysn, ITyaccona, sKkCIIoHEHIIMAIBHOE, HOPMAJIbHOE.

HepaBenctBa MapkoBa u YeOwimieBa. 3akoH Oonbpmmx uwucen. Teopembl YeOblmiena,
bepnymum u Ilyaccona. LleHTpanbHas npenenbHas TeopeMa.

MHoromMmepHsble ciny4yaiiHble BenuduHbl. OyHKIMA pacnpenesneHus U INI0OTHOCTh IByMEPHON
CIIy4ailHOM BEJIMYMHBI. 3aBUCUMBIE M HE3aBUCUMBIE CIy4allHbIE BEJIMYHMHBI. Y CIIOBHBIE 3aKOHBI
pacnpenenenus. YucioBble XapaKTEPUCTHKH JIBYMEPHBIX CilydalHbIX BenuuuH. KoBapuarus,
KO3 PULHUEHT KOppesLuu.

Tema 15. OcHOBBI MATEMATHYECKONW CTATHCTUKH.

3amaud W OCHOBHBIE TOHSTHS CTaTHUCTUKU. BpiOopounslii wmeroa. ['eHepanbHas
COBOKYITHOCTh U BBIOOPKA, BAPUAIMOHHBIN P, TIOJIUTOH YacCTOT, TUCTOTPAMMAa, IMITUPUUYECKAs
(cratuctudeckasi) (QyHKIuS pacrpeneneHus. UYWCIOBbIE XapaKTEPUCTUKA  BBIOOPOYHOTO
pacnpeeneHus.

[TonsTre 00 omeHKE mNapaMeTpoB. XapaKTEPUCTHKH OIEHOK. METOIbl HaXOXIECHUS
OIICHOK: METOJ] MOMEHTOB, METOJ MaKCHUMaJIbHOTO TIPABAOINOA00WS, METOJ] HaWMEHBIINX
kBazaparoB. [loHsATHE 00 WMHTEPBATLHON OllEHKE MapameTpoB. JloBepHuTenbHAs BEPOATHOCTH U
JIOBEPUTEIIHHBIA HHTEPBAJ.

Tema 16. [IpoBepka CTaTUCTHUECKUX TUIIOTES.

[lpuHuun npaxkTuueckod yBepeHHOCTH. [loHsiTHe cratuctuyeckoil rumote3bl. OOmas
CXeMa MPOBEPKH CTATUCTUYECKOW rumnore3bl. lIpoBepka IuMmoTe3 O paBeHCTBE CpPEAHUX U
JTUCTIEPCUN JIBYX COBOKYMHOCTEW. [IpoBepka rumore3 o 3aKOHE pacIlpeiesieHus BBIOOPKH.
[TpoBepka runore3 06 0THOPOTHOCTH BHIOOPOK.

Tema 17. DneMeHThI IUCIEPCHOHHOTO, PETPECCHOHHOTO U KOPPEISIIIMOHHOTO aHAIH3a.

OnnHo(akTOpHBIN AMCIEPCHOHHBIN aHanu3. MexXrpynmnoBas Bapuaivs. BHyTpurpymnmnoas
Bapuanus. JIByx(dakTopHbIi AWCHEpCUOHHBIN aHanmu3. DyHKIHMOHAIbHAs, CTAaTHUCTHYECKas M
KOppensiuoHHas 3aBucuMocTu. JIluHeiinas mapHast perpeccusi. Koagduiment nerepMuHaiym.
[TpoBepka 3HaUMMOCTH ypaBHeHMsI perpeccuu. Omnpenenenne JOBEpUTENbHBIX UHTEPBAIOB IS
K03 PHUIUEHTOB U PYHKIIUH PETPEeCCUH.



Pasnen 4.OxoHomuxo-mamemamuyeckue mMemoovl U MOOeau

Tema 18. Marematndeckoe MporpaMMUPOBAHHE.

Maremarnueckoe nporpamMmupoBanve. CyIHOCTh JIMHEWHOIO IPOTrPAMMHUPOBAHUS U
METO/Ibl JIMHEMHOTO MNPOrpaMMHUPOBAHUS B PELICHUM 3KOHOMUYECKMX 3aJay. TpaHCIOpTHAs
3a7laya M METOJbl €€ peuieHus. MeTolpl NMHAMHYECKOrO0 MPOrpaMMHMPOBAHMS B PELIECHUU
YKOHOMUYECKHX 33/1a4.

Tema 19. Cnyyaiinble mpoLecchl U 3JI€MEHThl TEOPUH MAaCCOBOT0 00CITYKMBaHHUS.

CiydaiiHble IpoLEeCcChl U UX XapaKTepUCTUKU. MapKoBckue npouecchl. YpaBHeHus YenmeHa-
KonmoropoBa. OcHOBHBIE OHATHS TEOPHH MACCOBOTIO 0OCITYKMBaHUsL. MeTObl TEOPUN MAacCCOBOTO
00CITy’)KUBAaHUs B PEILICHUU SKOHOMUYECKUX 3a]a4.

Tema 20. DemMeHTHI TEOPUH CETEBOTO INIAHUPOBAHUS U YIIPABIICHUS

Hasnauenue, copepkanue W 00JacTH NMPUMEHEHHS METOJa CETEBOTO IUIAHUPOBAHUS M
yrnpapineHusi. OCHOBBI TOCTPOEHHUST M ONTHMHU3AIMU CETEeBBIX TpadukoB. MeToabl Teopuu
CETEBOTO IJIAHUPOBAHUS U YIIPABICHUS B PEIICHUY YKOHOMUYECKUX 3a]1a4.

Tema 21. DaeMEeHTHI TEOPUH UTD.

3amaun TEOpUHM WUTP W METOABl MX pemieHus. [IpuMeHeHue TeopuH WIrp B PEIICHUU
9KOHOMHUYECKHUX 3a]1aY.

Tema 22. DI€MEHTHI TCOPHH HEYCTKUX MHOXKECTB U IKCIIEPTHAS OIICHKA

MeToabl TEOpUM HEUETKUX MHOXKECTB M OKCIEPTHOI'O OIICHUBAaHUS B PEIICHUU
HYKOHOMHYECKHUX 33]1ad.

Tema 23. DKOHOMHKO-MaTEMaTHUECKUE MOIEIIH.

Mopnenu noBenenus notpedutens. [Ipon3BoACTBEeHHbIE MO U MPHUKJIAIHbBIE 3a7a4d B
skoHomMuke. Mogenp Ko606a-/lyrinaca. OOmue Mojenu 5KOHOMHKH: MOAENIb JIleoHTheBa,
JMHEHHas MOJIeNIb OOMEHa.

Tema 24. Meton ananu3a uepapxui.

OcCHOBHBIE IOHATHS U CYIIECTBO MeTOAa aHanu3a uepapxui. [loctaHoBka 3agaun. Cxema u
QJTOPUTM METOJIa aHAJIM3a uepapxui. Marematudyeckuil anmapar. PemeHne 3KOHOMUYECKHUX
3a71a4 METOJOM aHaIu3a uepapxui.

3agaHus NPAKTHYECKUX 3aHATHI

Paznen 1. Dnemenmor Ouckpemnoti mamemamuxu, 1uHelHas aieedpa ¢ nemenmamu
AHATUMUYECKOU 2eomempuul

Tema 1. DjileMeHTBI JUCKPETHON MaTeMaTHKHU.

Sausarue 1
Henb: naTh 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca U NMPUBUTH HABBIKU MMPUMEHEHUS MaTeMaTHuiec-
KHMX METOJIOB PEIICHHS 33/1a4, B TOM YUCIIe, B chepe NpodhecCHOHAIBHOM IS TeIbHOCTH.

1. [ToBTOpEeHUE ONpeneeHN OCHOBHBIX IMOHSITHI TeMbI B (hOpME KOHTPOJIBHOI'O OIIpOca M ITPOBEpKa
CaMOCTOSITEITLHON pa0OTHI MO BBHITIOJHEHHIO JOMAITHETO 33 /IaHusl.
2. PaBHBI 11 ClleyIOIINE MHOMXKECTBA!
a){2,4,5'u{2,4,5,2}; 6) {1,2} m {{1,2}};
naoom ) {1,2,3} m {{1}, {2}, {3}}; r) {{1,2}, 3} u {{1}, {2,3}};
3. [lycts manbl MHOXKecTBA: E = {1,2,3,4,5}, X={1,5},Y={1,2,4},Z= {2, 5}.
Haiitn MmHOXecTBa:
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aAXNY50)(XNnZ)uY’;B)Xu(Yn2Z).
Haoom ) XUY)Nn(Xu2;n(XuY);e)X’NY’.
4. HaueptuTh quarpamMmbl BeHHa, WIDTFOCTPHUPYIOIIHE MIOCTPOSHHE MHOXKECTB, U MIOKa3aTh, YTO OTH
YTBEPI)KIACHHUS HE BCET/Ia BEPHBI:
a)(AuB)NnC=AuU(BNC); 6)(A\B)uB=A; B)(AnB)\A=0;
Haoom 1) (AUB)\B=A; 1) A\B)uC=(AuC)\(BuUC).
5. Onpenenuth MHOKecTBAa A N B; AU B; A\B; B\ A un300pasuth ux Ha YUCIOBON OCH
(TuTocKOCTH), eI
a) A=(-1,2]; B=[1,4);
0) A= {x:-4<x<1};B={x:0<x<4}.
B) A={(x,y) e R X +y* <1};
B={(x,y) € Ry x*+ (y-1)*< 1}, rae R’ — BerecTBeHHas ITOCKOCTS.
nadom t)A={x:x*—x—-2>0};B={x6x—x*>0};
a) A= {x:sinnx = 0}; B = {x: cos nx/2 = 0}.

6. Jloka3aTh, UTO Ha MHOXKECTBE ER*- HUMECIOTCA €IMHCTBECHHBIC HOJIb U €AUHUIIA.
7. Peminth ypaBHEHUS:

a)|x-5]-12x+8|=-12; 6) |5+ [x+2[|=10; B) |x| +|x-1|+|x-2|-25=0;

Ha 0om
DX+[X-2=0; ) x+ 1]+ X +[x-1|=6; e)xx+2|-|x+1|-(x+1)x|+1=0.

3ansrue 2
I_IeJILZ JaThb 3HAHUA TOJIOKCHUH N3y4a€MoOro Kypca U nNpuBUTbH HABBIKW IIPUMCHEHUA MaTEMATHUICC-
KHX MCTOJOB PCIICHUS 3a1aY, B TOM YUCJIC, B cq)epe HpO(beCCHOHaJ'IBHOfI ACATCIIbHOCTH.

1. [ToBTOpEeHME OMpeEACCHHI OCHOBHBIX MOHATUH TEMbI B (DOpME KOHTPOJILHOTO OIpOca U MPOBEpKa
CaMOCTOSITETTLHON PabOTHI 1O BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.
2. Tlycts E={b,c,d,e, T}, A={b, c,d}, B={c, e}.
Haueptuts muarpammy BeHHa, HILTIOCTPUPYIONIYIO IOCTPOCHUE 3TUX MHOXKECTB.
3. Onucats MEOXKecTBO A={x € N | X’ - 3X — 4 < 0} IepedncIeHIeM ee SIEMEHTOB.
4. Cuuras otpe3ok [0,1] yHHBEpCaTbHBIM MHOXKECTBOM, HAWTH M U300pa3uTh HA YUCIIOBOU MPSIMO
JTOTIOJTHEHUST MHOXKECTB:
a) {0, 1}; 6) (4, %); maoom B)(0,'%]; r) {0} v [*4, 1).
5. Jlokasatp, uro jj1s MHOXKeCcTB A, B, C =
a)An(BuC)=(AnB)U(ANnC);6) A\B=ANB’;
Ha 0om
B) AUB\C)=(AUB)N(AuUC); N(AUuB)Nn(AUB’)=A.
6. oxazaTp, 4To
a) ypaBHeHue a +x =Db umeer eauHCcTBeHHOE perieHre X = - a + b;
Ha 0om
6) ypaBHEHHE ax = b HMMeeT eIMHCTBEHHOE PelleHie X = a b,
7. PemnThb (10Ka3aTh) HEPABEHCTBA:
a) [} -x-1]-5] = X+ x+8; 6) x-y|= Xl -yl
Ha 0om
B) [X° - 3X + 2+ [2X +1| > 5; 1) [X + Xy + Xo + ... +Xo| = X| = ([Xa| + [Xo T ... + [Xa).

3ansaTue 3

9{ - MHOYKE€CTBO ACHCTBUTEIBHBIX YHCEIT.
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HCHL: J1aTh 3HAHUS TTOJOXKCHUH HU3y4acMoro Kypca v IpuBUTH HABBIKU IIPUMEHCHUA MaTEMaTHYCC-
KHX METOJOB pCIICHUA 3aaa4, B TOM YUCJIC, B C(bepe HpO(i)eCCI/IOHaJ'II)HOI‘/'I JACATCIBHOCTU.

1. TToBTOpEHME ONpPE/CIICHUI OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOJIIBHOTO OITPOCa U IMPOBEpKa
CaMOCTOSITETFHON Pa0bOTHI IO BBHITIOTHEHHIO IOMAIITHETO 3a/1aHusl.
2. ®opmanu3oBaTh BbICKa3eiBaHue: «Ecin cBumeTens He cKazaj MpaBay, TO HeBepHO, uTo CHIopoB
COBEPIIII KPaXXy WM U30UI IPOXOIKETOM.
Ha 0om

®dopmanuzoBath BhicKasbiBaHue: «HeBepHO, uTto ecnu IleTpoB HEBMHOBEH U CBHJETENH CKazall
MpaBay, TO CyJ BEIHEC OOBUHUTENBHBIN TPUTOBOPY.
3. CocTaBUTh TAOJIUIBI UCTHHHOCTH JJIs CJICYIOIIUX BBIPAKCHHINA:

a) (AAB) > (BvA); 6) AvB—(A-C);
Ha 0om
B) (A—>B)V(AAB); 1) (A>B)A(B—C))—>(A—C).

4. ITocTpouTh MAaTPUILy CMEKHOCTH M MHIIUICHTHOCTH:

5. Pemnts 3agaun:

a) CKoJIbKUMH cIOCO0aMH MOKHO PacIlONIOXKHUTh Ha MOJIKE MIATUTOMHOE COOpaHHe COUMHEHHM.

0) B mMarematmueckoM Kkpyxkke 25 wieHoB. HeoOxomumo wu30parh mpencenarens, €ro
3aMECTHTEIIS, pelaKTOpa CTEHTa3eThl U cekpeTaps. CKOIBKUMH CIIOCO0aMU MOXKHO 00pa3oBaTh 3Ty
PYKOBOJSILYIO YETBEPKY, €CIIM OJHO JIUIIO MOXKET 3aHUMATh TOJIBKO OIMH HOCT?

B) B paiionHoli opranmzaunu HekoTopod mapTuu HacuuTbiBaeTca 150 uneHoB. CKONBKUMHU
Croco0aMu MOYKHO U30paTh 6 JCJIEraToB Ha ChE3I.

r) s monera Ha Mapc HEOOXOAMMO YKOMILIEKTOBaTh JKHIaX KOCMHYECKOTO Kopalns B
cocTaBe: KOMaHIUp Kopaliist, NepBbli TOMOIIHHUK, BTOPOM IOMOIIHUK, B2 OOPTHHXKEHEPa U OJUH
Bpad. KomaHHas Tpoiika MoKeT ObITH 0TOOpaHa u3 25 NeT4nKoB, 2 OopTHHKEeHepa — u3 uucia 20
PaBHOLICHHBIX TEXHUUYECKUX CIIELMAJINCTOB, a Bpad — U3 yucia § MeaukoB. CKOJIBKUMH CHOcO0aMu
MOYKHO YKOMILJIEKTOBATh SKHUITaX KOpaoisi?

Ha 0om

a) Ha tpenupoBke 3anumarorcs 12 6acketdonuctoB. CKOJIBKO MOXKET OBITH 00pa3oBaHO
TPEHEPOM Pa3HBIX CTAPTOBBIX MATEPOK?

0) CKOJIBKUMH CIIOCO0aMK MOKHO PacIOIOXKHTh Ha IIAXMATHOM JJOCKE 8 jajiel Tak, YToObl OHU
HE MOTJIX B3STh JpyT Apyra?

B) CKOJIBKO pa3HBIX TPEX3HAYHBIX YHCEN MOXKHO COCTaBUTh U3 uudp 1, 2, 3, 4 u 5 npu ycioBuw,
YTO HU OJHA I1dpa He moBTOpAETCS?

r) CKOJIBKO TPEX3HAYHBIX YHCET MOXKHO COCTaBUTH U3 Tdp 1, 2,
3,4 u 5, ecnii TUGPBI MOTYT TOBTOPSTHCS?

3ausarue 4
Henwb: naTh 3HaHUS TOJIOKEHHH H3y4aeMOro Kypca W TNPUBUTH

HaBbIKH IPUMEHCHUA MAaTEMATUYCC-KUX METOJI0B PCUICHUA 3a/iad, B

TOM 4YHcie, B cdhepe mpodhecCHOHATBLHON eI TeTbHOCTH.

1. HOBTOpeHI/IC OHpeI[CHCHI/Iﬁ OCHOBHEIX IIOHSITUH TEMEI B (bopMe KOHTPOJIBHOT'O OIIpOCa U MPOBCPKa
CaMOCTOSTCILHOU pa60TI>I 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHMA.
2. I[OKa)KI/ITe, YTO CICAYIOIHE BBIPAXKCHUSA SABIAIOTCA TAaBTOJIOTUAMMU:
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a) (A>A) A, 6) (AsJ)>A; B)(U—>A)—>A;, 1) (A>B)AB)—>A4;
Ha 0om
n) (AA(4—B))—>B; e A—(A—B).

3. JlokazaTb ClienyIone SKBUBAJICHTHOCTH:

a) (AAB)vA< A; 6) (AvB)Ad<=A; B) (AvB)AAd = AAB;

Ha 0om
r) (AAB) VA< BvA; n) (AAB)v(4AB) <= A.
4. TIOCTPOUTH MATPHILy CMEKHOCTH M HMHIHACHTHOCTH:

5. Pemmmts 3agaun:

a) CKOJIBKO Pa3In4HBIX CJIOB MOXHO 00pa3oBaTh MPH MEpPecTaHOBKE OYKB CIOB: «COOBITHE» U
«MaTeMaTHKay?

0) B xomone 32 xaptel. Pazmatorcs 3 xapthl. CKOIBKO MOXKET OBITh CIy4daeB TOSBICHHS] POBHO
OJTHOTO Ty3a Cpely PO3JaHHBIX KapT?

B) B mponaxy moctymwinm oTkpeiTkM 10 pasHbiXx BHAOB. CKONBKHMH CIIOCOOaMH MOYKHO
o0pazoBaTh Habop u3 12 OTKPHITOK? U3 § OTKPHITOK?

r) CKOIIbKO pa3HBIX YeTHIPEX3HAYHBIX YHCENl MOXKHO cocTaBuTh m3 mudp 0, 1, 2, ecnu Ta xe
camas uQpa MOXKET ITOBTOPATHCS HECKOIBKO pa3?

Ha 0om

a) CKOJIbKO pa3IMYHBIX CJIOB MOKHO 00pa30BaTh MPH MEPECTaHOBKE OYKB CIIOB: «COCTUHEHUE» H
«CTaTUCTHUKa»?

0) B xonmone 32 xaptel. Pasnmatorca 2 xapTel. CKOMBKO MOXET OBITH CIIydaeB HOSBICHHUS ABYX
CEeMEPOK Cper PO3AaHHBIX KapT?

B) CKOJIBKO ISITU3HAYHBIX YHCEJI MOXHO COCTaBUTh w3 1udp 1, 2, 3, eciu pomyckaercs
MOBTOpEeHHE 3TUX dp?

r) CKOJNBKO MATU3HAYHBIX YHCEJI MOXKHO COCTaBUTH U3 1udp 0, 17?

Tema 2. MaTpuubl 4 OnpeaeTUTENH.

3anarue 1

Heab: nath 3HAHHS TOJOKCHUN H3y4aeMOro Kypca W TPHBUTH HAaBBIKH
NPUMEHCHUSI MaTeMaTHYeC-KUX METOIOB PElIeHHs 3aja4, B TOM YHCJIe, B
cepe mpodhecCHOHATBHOMN JIEATEIIBHOCTH.

1. TloBropeHune ompeneNeHUil OCHOBHBIX TMOHITHH TeMbl B (opme
KOHTPOJBHOTO ONpOCa M MPOBEPKA CAMOCTOSTENbHOW Pa0OTHl MO BBIMOJHEHUIO JIOMAIIHEr0
3aJaHHs.

2. Naubl matpuis! A u B:

a2 30 0 -1
=l 1 4] B=[13 2
0 3

YKa3aTB, KaKn€ 13 HWKCIIPUBEACHHBIX onepaunﬁ BBITIOJTHUMBI, H BBITIOJTHUTH UX.

a)A+B; 6)A"+B; B)A+B"; r)AT+B"; 1)AB; e)A'B; x) AB"; 3)BA'.

a dom A=—123 B=230
0 13 0 1 -1 4
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3. Pemmts 3amaun [J117, ¢.58,]: 1.17; 1.19; 1.20; 1.23 na oom 1.18;1.21;1.22; 1.25.
4. Pemnth 3amaun [JI1, ¢.62, 63]: 1.40; 1.41; 1.43 na oom 1.42;1.45; 1.46.

3ansTue 2
Heab: 1aTh 3HAHUS TOJIOKCHUH H3y4aeMOT0 Kypca U MPUBHUTH HABBIKK MPHMEHEHHS MaTeMaTHIeC-
KHUX METOJIOB PEIICHHS 3a/a4, B TOM YHCIIE, B chepe MpohecCHOHANTBHON AeITSILHOCTH.

1. HOBTOpeHI/Ie OHpCI[eJ'IeHI/Iﬁ OCHOBHBIX IIOHSATHUN TEMbI B (I)OPMC KOHTPOJIBHOT'O OIIpOCa U IMMPOBCpPKa
CaMOCTOSTEIIFHON pa6OTI>I I10 BBITIOJIHCHUIO JOMAIIHETO 3a1aHud.

2. Pemuts 3amaunm [J11, ¢.58, 59]: 1.27; 1.30; 1.29; 1.35 na oom 1.28; 1.31; 1.32; 1.36.
3. Pemnts 3amaun [JI1, .63, 64]: 1.44; 1.47; 1.49 na oom 1.48; 1.50.

4, y6eI{I/ITCﬂ, YTO OMpPCACTIUTECIb MAaTPUIIbI PABCH OIMPEIACIUTCIIIO TpaHCHOHHpOBaHHOﬁ MaTpHULbL:

0 -1 0 1 0 -2
1 3 -2 Ha dom 05 3 1
2 5 -1 0 2 -1

5*. HaiitTu onpenenuresib MaTPUILIBL:

1 0 4 1 0O 0 0 1
0 -2 2 -10 0 0 2 -10
C= Ha Oom C=
0O 0 3 13 0 3 5 13
0O 0 0 3 -3 4 5 6
3ansarue 3

Henb: naTh 3HaHUS MMOJOKEHUN M3y4aeMOro Kypca U IPUBUTH HaBBIKW MPUMEHEHUS MaTeMaTH4ec-
KHX METOJIOB PELICHHS 3a]1a4, B TOM YHCJIe, B chepe NpodheCCHOHAIBHOM IesTeIbHOCTH.

1. [ToBTOpEeHME ONpeEACICHHI OCHOBHBIX MOHATHUH TEMbI B (DOpME KOHTPOJILHOTO OIpoca U MPOBEpKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHEHUIO IOMAIITHETO 3aJaHusl.

2. Pemute 3amaun [JI1, ¢.63, 64]: 1.51; 1.53; 1.55 na oom 1.52; 1.54; 1.58.

3. Pemmnte 3amaum [JI1, ¢.66]: 1.62;1.64; 1.61 na oom 1.63; 1.65.

4. Haiitu matpuity, ooparHyto matpuue C, ecu OHa CyIECTBYET

1 0 4 1 0 00 1
0 -2 2 -10 0 0 2 -10
C= HaOoom (=
0 0 3 13 0 3 5 13
0 0 0 3 -3 45 6
5. Haiitu panr matpurg
2 1 -4 -1 3 5 -2 -1 3
A=l4 2 0 B=|2 -6 0 Haoom C=| 4 2 -6
1 -3 4 1 -3 -5 2 1 -3

Saustue 4
Henb: naTh 3HAHUS MMOJOKECHUN M3Yy4aeMOTO Kypca U MPUBUTH HABBIKW MPUMEHECHUS MaTeMaTHIeC-
KHX METOJIOB PEIICHHS 3a]1a4, B TOM YHCJIe, B chepe MpodheCCHOHANBHOM e TeILHOCTH.

* JI1 — mutepaTypa 1ol HOMEPOM | B CITMCKE JIMTEPATYPHI

14



1. IToBTOpEHME ONpPEACIICHNIT OCHOBHBIX IMOHATHI TeMBI B JOPME KOHTPOJIIBHOI'O OIPOCa U IPOBEpKa
CaMOCTOSTEILHON PA0OTHI ITO BBHITIOJHEHHIO IOMAIITHETO 3a/1aHusl.

2. Petnth 3amaun [JI1, ¢.68, 69]: 1.71;1.73; 1.76 na oom 1.72;1.74; 1.78.

3. Pemmts 3amaun [JI1, c. 69]: 1.79; 1.81; 1.86 na oom 1.80;1.83; 1.87. 1 -1 1
4. IokaxkuTe, 4TO CyMMa MPOM3BEIICHUN AJIEMEHTOB TPETHErO CTOJONA MAaTpuibl A=|5 4 2
Ha anreOpanyecKue TOTIOIHEHNSI COOTBETCTBYIOIINX JIEMEHTOB ITEPBOTO CTOIOIA 1 -2 3
paBHa HYJIIO.

5*. PemuTh 3a1a4u ¢ SKOHOMHUECKUM coaeprxanueM [JI1, ¢. 70 - 75]: 1.88; 1.89 Ha dom 1,93; 1.94.

Tema 3. Cucrembl JJUHEHHBIX YPaBHEHHUIA.

3amsarue 1
Ienb: nate 3HAHMS MOJOXKEHUN U3y4aeMOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMs MaTeMaTuyec-

KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCJIe, B chepe NpoPheCCHOHAIBHON NeITeILHOCTH.

1. IToBTOpEHME OMpeeIIeHNIT OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OITPOCa U MPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOIHEHUIO TOMAIIIHETO 3a1aHHS.

2. Pemuts 3amaum [JI1, c. 109]: 2.14; 2.19; 2.22
na oom 2.15; 2.20; 2.23.

3. Pewnth cucteMsl ypaBHEHUH MeToIoM [aycca:

2%, + X, +3X;, = 5 X, +4X, = 2
a) 4%, +2X,+6X, =8 ; 0) 3X, + X, +2X;, = =3 .
X +2X, —4%;, = -1 =X +X, + X3 =5
Ha Oom
X —X,+2%X, = 4 3X +X,+X =1
B) X +9X, +4X;, =7 , 1) X +2X, =3
—9%, +3X,—6X; =5 SX +3X,+X; =5

4. Pemnts 3amaun [JI1, ¢c. 111]: 2.36;2.40 na oom 2.37;2.41.

3ansarue 2
Henb: naTh 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca U NMPUBUTH HABBIKU MIPUMEHEHUS MaTeMaTH4iec-
KHMX METOJIOB PEIlCHHS 33/1a4, B TOM YHUCIIe, B chepe NpodhecCHOHAILHOM NS TeIbHOCTH.

1. IToBTOpEHME ONpeaeneHnit OCHOBHBIX TTOHITHI TEMBI B JopMe KOHTPOILHOTO OIpOoca M IpoBepKa
CaMOCTOSTENTLHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.

2. Petnth 3amaun [J11, c. 109, 110]: 2.26, 2.32; Ha oom 2.27,2.34.

3. Haiitu 6a3ucHbIe U 00IIee peNIeHns CHCTEMBI ypaBHeHuH u3 3amad [JI1, ¢. 116, 117].
2.52,2.54; naoom 2.53;2.55.

4. Pemnth 3amaun [JI1, c. 117, 118]: 2.62;2.64 na doom 2.60; 2.63.

Tema 4. BekTopa Ha IVIOCKOCTH U B IPOCTPAHCTBE.
3ansTue 1
Henb: 1aTh 3HaHUS MOJOKEHAN M3y4aeMOTo Kypca W MPUBUTH HAaBBIKM MPUMEHEHUS MaTeMaTHdec-

15



KHX METOJIOB PEIICHHs 3a]]a4, B TOM YHUCIIE, B chepe MpodheCCHOHATBHON eI TEIIbHOCTH.

1. TToBTOpEHKE ONPEIEICHNI OCHOBHBIX MTOHATHI TEMbI B (JOpME KOHTPOJIBHOTO ONpPOCca M MPOBEPKa
CaMOCTOATETBHOU pabOTHI IO BHITOJIHEHHIO TOMAIIHETO 3aJaHusI.
2. Pemuts 3amaun [JI1, c. 169-170]:

3.50, 3.53, 3.56, 3.58, 3.61 Ha dom 3.51, 3.54, 3.57, 3.59, 3.62.

3. HaiiTi KOCHHYC yTiia MeKAY BEKTOpaMu X W Y, MpUHAJIEKAIUMHA TPEXMEPHOMY E€BKIIHIOBY
IPOCTPAHCTBY C OPTOHOPMUPOBAHHBIM 0A3UCOM.

1 -1 0 -1
a) x=| 4 |, y=| 3| maoom 6) x=|-4|, y=| 3
-2 2 1 -2

4. Pemuts 3amaun [JI1, c. 162-163]: 3.20, 3.26 wma doom 3.21, 3.27.
5. HailTi mIomas TpeyrolbHHKa, TOCTPOSHHOTO Ha BekTopax & u b, ecmn |a|= 2.2, |b|=1,

p=r/4.

Ha 0om

BBIMMCINTL MUIOMIAAL TPEYTONBHHUKA, MOCTPOEHHOTO Ha BekTopax ¢ =—M+20, d =3m-n,
eciu |M|=5,|f|=4,¢p=7/6.
6. laus! Bepiunsl Tpeyroabauka 4(0; 2; 0), B(-2; 5; 0), C(-2; 2; 6). Haiitu ero miomais.
Ha Oom

[TpoBepuTh, OYAYT I KOJUIMHEAPHBIMU CIIEAYIOIIUE BEKTOPLL: C (4, -2; 1), d (8; -4; 4).

3ausarue 2

Henb: nate 3HAHMS MOJOKEHUN U3y4a€MOT0 Kypca U NPUBUTH HABBIKA NIPUMEHEHMsI MaTeMaTH4yec-

KHX METOJIOB PEIICHHS 33/1a4, B TOM YHUCJIe, B chepe NpoPeCCHOHAIBHOM IesTeIbHOCTH.

1. [ToBTOpEeHME OMpEACICHHI OCHOBHBIX MOHATHUH TEMbI B (DOpME KOHTPOJILHOTO OIpOca U MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO IOMAIIIHETO 3a1aHHA.
2. Haiitn MaTpuiry TuHEHOTO IpeoOpa3oBaHus, IEPEBOIAIIETO KA bl BEKTOP

Xl Xl Xl Xl - X2
X=|X, | BBEKTOp Yy =|X,+X, |, Haodom X=|X,| BBEKTOp y=| 2X,
X, X, = X, X X, —3X,

3. Haiiti MaTpuily THHEHHOTO TpeoOpa3oBaHus, IEPEBOIAIIETO KaKIBIH BEKTOP X JIBYXMEPHOTO
BEKTOPHOT'O MPOCTPAHCTBA B BEKTOP Y MO CIAEAYIOUIEMY AJITOPUTMY.

a) CHMMETPUYHOE 0TOOpaKEHNE OTHOCUTEIILHO NPSAMON X3 = Xz ;

0) moBOpOT Ha 45° 10 YacOBOH CTPEIIKE;

B) CHMMETPHUIHOE OTOOpaKEHNE OTHOCUTENBHO MPSAMO X; = 0, a 3aTeM CUMMETPHIHOE
0ToOpaKeHHEe OTHOCUTEIBHO Havana KOOPAUHAT.

Ha 0om

a) CHMMETPUYHOE 0TOOpaKeHNE OTHOCUTENBHO MPSIMON X1 = -Xp.

0) cHMMETpUIHOE OTOOPaKEHNE OTHOCHUTEIHFHO Havala KOOPAWHAT, a 3aTEM CUMMETPHIHOE
0TOOpaXeHNE OTHOCHUTENILHO TpsiMOn X, = 0.

4. Pemuts 3amaun [JI1, c. 172-173]: 3.71; 3.78; 3.80 na oom 3.72; 3.79; 3.81.
Tema 5. KoMIuiekcHBIE YHCJIA.
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3amsarue 1
Henb: naTh 3HaHUS MOJIOKCHUH M3Y4aeMOT'0 Kypca U MPUBUTH HABBIKU MPUMEHECHUS MaTeMaTHUeC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NPpoPeCCHOHAIBLHON JeSTeILHOCTH.

1. TToBTOpEHKE ONPEICIICHNI OCHOBHBIX MOHATHI TeMbI B (JOPME KOHTPOJBHOTO OIpOCca M MPOBEPKa
CaMOCTOSTEIbHOM PabOTHI IO BBIMOIHEHUIO OMAIITHETO 3a/IaHHUSL.
2. Pemuts 3amaqn [JI1, c. 829, 830]:

15.7; 15.8a, B; 15.9; 15.12; na oom 15.86,1; 15.11; 15.13, 15.14.

3. JlaHbl KOMIUICKCHbIe uyncna Z,=3—41, Z,=—2+ J5i. [IpencraBuTh B TPHTOHOMETPHUECKOM
(opMe U SKCIOHEHIMAIBHOM GopMe U U300pa3UTh Ha KOMILIEKCHOM IIOCKOCTH 3TH YHCIIA, a TAKKe

2+2,, 7,-1,, 1,°1,, L1z,

3ansarue 2
Ienb: nate 3HAHMS MOJNOXKEHUN U3Yy4a€MOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHUS MaTeMaTH4yec-

KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCJIe, B chepe NpoPecCHOHAILHOM NeSTeILHOCTH.

1. [loBTOpeHne onpeneyeHnii OCHOBHBIX MMOHATHIA TEMBI B (hopMe KOHTPOIBHOTO OIMPOca U IMPOBEPKa
CaMOCTOSITEIILHON PabOThI MO BBHITIOJHEHHIO IOMAITHETO 3aIaHusl.

2. Pemnts 3amaun [JI1, c. 829, 830]: 15.10, 15.15, 15.18 na oom 15.16, 15.17, 15.21.
3. Pemuts 3amaun [JI1, c. 830]: 15.22, 15.24,15.26 na oom 15.23,15.25.

Tema 6. D1eMeHTHI AaHATUTHYECKOI TeOMeTPUH.
Sausrue 1
Henw: naTh 3HaHUS MOJIOKEHUH M3Y4aeMOI'0 Kypca U NMPUBUTH HABBIKW MPUMEHECHUS MaTeMaTHYeC-

KHX MCTOJOB PCIICHUA 3aaa4, B TOM YUCJIC, B cq)epe HpO(I)eCCHOHaJILHOﬁ ACATCIBHOCTH.

1. [ToBTOpEeHME OTMpE/ICICHU OCHOBHBIX MOHITHIN TeMbI B (hOpMe KOHTPOIBHOTO OMPOCa U MPOBEpKa
CaMOCTOSITEILHON PabOThI MO BBHITIOJHEHHIO JOMAIITHETO 33 IaHusl.
2. Pemute 3amaum [JI1, c. 225]:

4.20; 4.21; 4.23; 4.24; 4.26; 4.35 na oom 4.22;4.25; 4.28; 4.31; 4.32.

3ansaTue 2

Hennb: naTh 3HaHUS NOJIOKEHUH H3y4aeMOro Kypca U IPUBUTh HABBIKU IIPUMEHEHHUS
MaTeMaTHYECKUX METOJIOB PELICHUS 3a/1a4, B TOM 4Kcie, B cdhepe npodeccuoHaabHOR
JIeSITeTIbHOCTH.

1. [ToBTOpEHUE OIpeIeTICHN OCHOBHBIX ITOHITHH TEMbI B (JOPME KOHTPOJIIBHOT'O OIIpOca M ITPOBEpKa
CaMOCTOSTENTLHON Pa0OTHI ITO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Pemnts 3amaum [JI1, c. 226, 233]:

4.37;4.38; 4.40; 4.42; 4.46; 4.47 na oom 4.39;4.41; 4.43; 4.48; 4.49.
3ansaTue 3
I_Ie.IILI aThb 3HAHUA HOJ'IO)I(CHI/Iﬁ HN3y4acMoOro Kypca U NIpUBUTH HABBIKU NPUMCHCHUA

MaTeMaTHYECKUX METOJIOB PELICHUS 3a/1a4, B TOM 4Kcie, B cdhepe npodhecCuoHanbHOR
JIeSITEIILHOCTH.

1. HOBTOpeHI/IC onpez[eneHI/Iﬁ OCHOBHEIX ITOHATUI TEMBI B (bOpMC KOHTPOJIBHOT'O OIIpOCa U MPOBCPKa
CaMOCTOSTCILHOU pa60TI>I 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.
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2. Pemuts 3amaun [JI1, c. 234-235]:
4.68; 4.69; 4.78; 4.83; 4.84; 4.92: 495 naoom 4.74; 4.81; 4.90; 4.91; 4.97.

3anstue 4

ean: 1aTh 3HaHUSA MOJOKEHUM U3y4aeMOTO Kypca U MIPUBUTH HABBIKY MTPUMEHEHUS
MaTeMaTHYECKHX METOJOB PELICHUs 3a/1a4, B TOM YKcIe, B chepe npodeccrHoHaIbHO
JeSITeTFHOCTH.

1. [ToBTOpEHME OMpEmEICHII OCHOBHBIX MTOHATHI TeMBI B (hOpMe KOHTPOJIBEHOTO OIPOCca B MPOBEPKa
CaMOCTOSITEIBHOM PadOTHI IO BHINIOTHEHHUIO TOMAITHETO 3aJaHHS.

2. Pemnts 3amaun [J11, c. 243-244]:

4.114a;4.116;4.117;4.123; 4.125 na dom 4.1146; 4.115; 4.118; 4.119; 4.120.

Pa3nen 2. Mamemamuueckuii ananus
Tema 7. ®yHKUHMHU 0OTHOI MepeMEeHHOI

3amsarue 1
Ieab: naTh 3HaHUS MOJOKEHUN U3y4aeMOI'0 Kypca U IPUBUTH HABBIKU IIPUMEHEHUSI MaTeMaTu4dec-

KHX METOJIOB PeIlIeHHs 3a]ia4y, B TOM YHuClie, B cepe MpodhecCOHaANbHON AeTeNbHOCTH.

1. [ToBTOpEeHME ONpeeNIeHI OCHOBHBIX MTOHITHI TEMBI B (pOpME KOHTPOIBHOTO OITpOca M MpOBepKa
CaMOCTOSITEIbHOM PabOTHI IO BHIOIHEHUIO TOMAIITHETO 3aJaHHS.
2. OnpenenuTth 001aCTH CYIIECTBOBAHUS M 00J1aCTH 3HAUCHUHN CIICAYIOUIUX (DYHKIIHIA:

a) Y=3x—x>; 6) y=log(x>—4): B) y=sin(x'x)

Ha 0om 1) y:\/2+x—x2; m)y=Ilog,log, x; ey=

sinzx
2. Toctpouts rpaduk Gpyuxiuu Y =ax+b, rue a,b e R.
3. Pemuth 3amaum [JI1, ¢.291]:

5.38(a, B); 5.39(a, 1); 5.40(a); 5.41(a) na dom 5.38(0, 1); 5.39(6, n); 5.40(6, B); 5.41(0).

4. Hatitu:

a) f[f(x)], ecn f(x)=$; 8) f(x) . com f(%ﬂ}zxz;

naoom T(X),ecmm f(x+1)=x>-3x+2.
5. Pemmts 3amaun [JI1, ¢.322, 323, 328]: 6.8(a, 0); 6.9(a) Ha oom 6.15; 6.21.
3ansrtue 2

Henb: naTh 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca W MPUBUTH HABBIKW MPUMEHEHUS MaTeMaTHIec-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodheCCHOHATBHON AeSITETEHOCTH.

1. [ToBTOpEeHME OMpeeNeHI OCHOBHBIX MTOHATHN TEMBI B (OPME KOHTPOIBHOTO OITpOca M MpOBepKa
CaMOCTOSITEIBHOM PadOTHI IO BHINIOJIHEHHUIO TOMAIITHETO 3aJaHHS.
2. BeraucanTs npeaenst

18



Xt -1 -1, , 21
a) lim—————; [ > ; B) lim
x-0 2% —x -1 12X —x-1
3. Pemurs 3amaun [JI1, ¢.324 — 331]:
6.10(a, T, m); 6.11(t, 0); 6.23; 6.39 Ha dom 6.41; 6.47; 6.49; 6.63; 6.69.
4. Pemnts 3amaun [JI1, ¢.331 — 336]:

6.80(0, B); 6.88; 6.109; 6.110 na oom 6.83; 6.85; 6.86; 6.111; 6.120.

Tewma 8. IuddepenuuanbHoe ncunciaeHne

3ansarue 1
He.ﬂbl OaThb 3HAHUS TOJIOKEHUH H3yqaeM0r0 Kpra W IIPUBUTH HABBIKKU IIPUMEHCHHA MaTEMATUICC-
KHX METOJOB PEIIeHHS 33/1a4, B TOM YHCJe, B chepe mpodheCCHOHATBHON NesTeNFHOCTH.

1. IToBTOpEHUE ONpPE/ICIICHUIT OCHOBHBIX IMOHATHI TEMBI B (JOPME KOHTPOJIBHOT'O ONPOCa U MPOBEpKa
CaMOCTOSITEILHON PA0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.
2. Pemuts 3amaqn [JI1, c. 378 — 379, 382 - 383]:

7.20(6,1); 7.33;7.34; 742 naoom 7.39;7.55;7.62.
3. Pemuts 3amaun [JI1, ¢.383]: 7.64, 7.65 na oom 7.66.

4. HammucaTh ypaBHEHHE KacaTeIbHOW U HOpMaJH K rpaduky GyHKINH Y = 3x? B 3aaHHOI TOUKE
M (-2, 12).

3ansarue 2
Hennb: nate 3HAHMS MOJOKEHUN U3Yy4a€MOT0 Kypca U IPUBUTH HABbIKA IIPUMEHEHMSI MaTeMaTH4ec-

KHX MCTOJOB PCIICHUSA 3aaa4, B TOM YUCJIC, B cq)epe HpO(I)eCCHOHaJILHOﬁ ACATCIBHOCTH.

1. IloBTOpEHNE ONpeieIeHUI OCHOBHBIX OHSITHH TeMBI B (JOpME KOHTPOJILHOT'O OIPOCca U MIPOBEPKa
CaMOCTOSITEIbHOM PadOTHI IO BHITIOJTHEHUIO IOMAITHETO 33 /[aHHSI.
2. HaiiTu nepByo u BTOPYIO IPOU3BOAHbIEC (DYHKIINH:

y=In(tgx®) nadom y=5 +,/(x—Inx).

3. Pemuts 3amaun [JI1, ¢.384 - 385]:  7.72;7.76; 7.86; 7.96 na oom 7.73;7.77;7.87;7.98.
4. Pemuth 3amauwm [J11, ¢.389]: 7.125;7.130; Ha dom 7.126.

3angsarue 3
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHyec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM 4HCIIe, B chepe mpodheCCHOHATBHON AeSITETEHOCTH.

1. HOBTOpGHI/IC onpe;[eneHI/Iﬁ OCHOBHEBIX ITIOHSITHUH TEMEI B (1)0pMe KOHTPOJIBHOT'O OITpOCa U IMPOBCpPKa
CaMOCTOSTEIIbHON pa6OTLI 110 BBITIOJTHCHHUIO JOMAIIIHETO 3aJaHus.

2. Pemuts 3amaunm [J11, ¢.385, 387]: 7.100; 7.110 wHa oom 7.108; 7.112.

3. UccnenoBath (GyHKIIMH U IOCTPOUTH UX TPaPUKU

NG 1 3Vx

; 0) Y=X+— Haoom a) Y=

- 6) y=x"2(1-3x).
x? -1 X 3x+1 )y ( )

a) y=
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4. Pemuts 3amaum [JI1, ¢.389]: 7.131 ma oom 7.127;7.133.

3ansarue 4
Hean: 1aTh 3HaHHS MMOJIOKEHUN M3y4aeMOTO Kypca U MPHUBHUTH HABBIKM TPUMCHEHHS MaTeMaTHiec-
KHX METOJIOB PEIICHHS 3a/1a4, B TOM YUCIIe, B chepe npodeCCHOHAIBHOMN AesTeIbHOCTH.

1. HOBTOpeHI/IC OHpeI[CHCHI/Iﬁ OCHOBHBIX IOHSATHH TEMBbI B (bopMe KOHTPOJILHOI'O OIIpOCa U MPOBCPKa
CaMOCTOSTCIbHOMI pa60TI)I 110 BBIITIOJITHCHHUIO JOMAIIHETO 3aJaHus.

2. UccnenoBath (hyHKITUN U TOCTPOUTH MX TpapuKu:
2

X
a)y=2xe *'?; 6)y:7—2x4; naoom Y =X +24-X.
3. Pemute 3amaunm [JI1, ¢.388]: 7.117;7.118 na dom 7.119.

4*, Pemuth 33724 C SKOHOMUYECKUM conepkanuem [JI1, ¢. 389, 393]: 7.142 na oom 7.148.

Tema 9. UHTerpajbHOe HCYHCIEHUE

3amsarue 1
Ienb: nate 3HaAHMS MOJNOXKEHUN U3y4aeMOI0 Kypca U NPUBUTH HABBIKA IPUMEHEHMSI MaTeMaTuyec-

KHX METOJIOB PEIICHHS 33/1a4, B TOM YHUCJIe, B chepe NpoPecCHOHAILHOM NeSTeILHOCTH.

1. IToBTOpEHME OMpEEeIIeHNIT OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OITPOCa U MPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOIHEHUIO TOMAIIIHETO 3a1aHHs.
2. Haiitu HEOIPEACIICHHBIC MHTETPAJIbl METOAOM HEIOCPECACTBEHHOT'O HHTECTPHUPOBAHNA

dx

a) J.—; 4dx Ha 0om B) Iex54xdx.
Vx® x*(x* +1)

3. Pemmnts 3amaum [JI1, ¢.560, 561]: 10.25; 10.34 na oom 10.32; 10.36.

4. Pemuts 3amauu [J11, ¢. 561, 554 — 556, 566]: 10.41(8); 10.48 Ha oom 10.43; 10.46;

5. Haiitu HeonpeneneHHble MHTETpabl METOJIOM 3aMEHbI IEPEMEHHON

——dX; mnaoom B) | ——dx
X+1

a) J’lf))(( dx 6)]'“’] X \/;

3ansarue 2
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHuec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodheCCHOHATBHON ASSITETEHOCTH.

1. IToBTOpEHME ONpeNIeNIeHNiI OCHOBHBIX MOHSATHI TeMbI B (JOpMe KOHTPOJIBHOTO ONpOca U MPpOBEpKa
CaMOCTOSTEIbHOU pabOTHI IO BHIIIOJIHEHHIO IOMAIITHETO 3aJaHusl.
2. Haiitu Heomnpe/ieieHHbIe HHTETPaIbl METOIOM 3aMeHbI niepemenHoi [JI1, ¢. 566 — 568]:

10.55; 10.76 na oom 10.80; 10.90.
3. Haiitu HeonpeneieHHbIE HHTErPaJibl METOIOM HHTErpUpoBaHus 1o yactsim [J11, c. 568 — 572]:
10.95(a); 10.97 na oom 10.107; 10.118.
4. Haiftu HeompemeneHHbIe HHTETPAIbl OT PalHoOHANbHBIX apobeit [JI1, c. 573 — 577]:

10.127; 10.128 na oom 10.137; 10.140.
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3ansaTue 3
Iean: 1aTh 3HAHHS MOJIOKEHUH M3yY4aeMOro Kypca U MPHUBHUTH HABBIKM TPUMECHEHHUS MaTeMaTHdec-
KHUX METOIOB PEICHHS 3a7a4, B TOM YHCIe, B chepe MpohecCHOHATBHON AEATSILHOCTH.

1. IloBTOpEeHHUE ompeaeIeHni A OCHOBHBIX MTOHATHI TEMBI B (hOpMe KOHTPOJIBLHOTO OIpoca U IMPOBEpKa
CaMOCTOSITETFHON Pa0bOTHI IO BBHITIOTHEHHIO IOMAITHETO 3a1aHusl.
2. Haittu Heonpenenenusie unterpansi [JI1, c. 572, 577]:

10.100; 10.104; 10.144 na oom 10.125, 10.126; 10.150.
3. Beruucauts onpenencHubie uarerpansi [JI1, ¢. 635]: 11.32,11.37, 11.50 na oom 11.40, 11.43

4. Haiitu mmomaan (Guryp, OorpaHIYeHHBIX CIETYIOINMI KPUBBIMHU:

y=-x+3, y=0 nadom y=—x>+4x, y=2x.

3ansarue 4
Ienb: nate 3HAHMS MOJOXKEHUN U3Yy4aeMOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMsI MaTeMaTuyec-

KHX METOJIOB PEIICHHS 33/1a4, B TOM YHUCJIe, B chepe NpoPecCHOHAILHOM NeSTeILHOCTH.

1. IToBTOpEHME OMpEeIIeHNI OCHOBHBIX IMMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OIPOCa U MPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOIHEHUIO TOMAIIIHETO 3a1aHHs.
2. Haiitu miomanay Guryp, orpaHIYeHHBIX CIEAYIOMIUMHI KPUBBIMU:

y=x*=2X, y=4x—x" naodom y=x", y=x.

3. Petnts 3amaun [JI1, c.644]: 11.65; 11.72 na oom 11.64;11.73; 11.84.

4. BeryuciauTh HeCOOCTBEHHBIE MHTETPAJIbI

Todx
a)~[01+x I(x -1

5. Pemmuts 3amaun [J11, ¢.649 - 650]:

11.115; 11.118; 11.123 na oom 11.124;11.128;11.129; 11.133.
Tema 10. Panbl

3anarue 1
Henb: nate 3HAHMS MOJOKEHUN U3Yy4a€MOT0 Kypca U NPUBUTH HAaBbIKA IIPUMEHEHMSI MaTeMaTnyec-

KHX MCTOJOB PCIICHUA 3a1a4, B TOM YUCJIC, B cq)epe HpO(I)eCCHOHaJILHOﬁ ACATCIBHOCTH.

1. IToBTOpEHUE ONpEIeIIEHNI OCHOBHBIX MOHIATHI TeMBI B (POpME KOHTPOJIBHOTO OIPOCca U MpOBEpKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHEHHIO IOMAIITHETO 3aaHUs.
2. Jloka3aTh HEMOCPENCTBEHHO CXOANMOCTH PSAAOB M HAUTH X CYMMBI

1 1 1 1 1 1
—+—+—+--maoom —+—+_——
1.2 2.3 34 1-4 -7 7-10
3. Pemmte 3amaun [JI1, ¢.759]: 13.19 wna oom 13.20; 13.22.
4. UccrenoBath CXOIUMOCTb 3HAKOIIOCTOSHHOT'O YUCIIOBOTO psijia

> 2n-1 <
al)Z7n+5’6)22 )Zon'

n=1 n=1

0 1 n
Ha dom T) ;(1—%) )Z(n 1)' )Z O0.0

n=1
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5. Pemnts 3amaun [JI1, ¢.766]: 13.38; 13.45 na oom 13.40,13.48.

3ansrue 2
]_Ie.l'lbi aTh 3HAHUS HOJIOKEHUI HU3ydyacMoro Kypca u nNpruBUTbL HABBIKU MPUMEHCHUA MaTEMaTHU1ICC-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON ACITEITEHOCTH.

1. IToBTOpEHME OMpeeleHNiI OCHOBHBIX IMMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OIPOCa M MPOBEpKa
CaMOCTOSTEILHON PA0OTHI ITO BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.

2. Petnth 3amaun [JI1, c. 767, 768]: 13.61; 13.64; 13.84 na oom 13.62,13.71; 13.92.
3. Pemnts 3amauu [JI1, c. 771, 772]: 13.106, 13.113 na oom 13.120, 13.123.

4. Pemuts 3amaunm [J11, ¢.797]: 14.11; 14.15; 14.21 na oom 14.14; 14.20; 14.23.

5. Pa3noxuth QyHKIMHU B psii MakiiopeHa ¥ HAalTH painyc CXOIUMOCTH psija:

sinx—x
X

a) f(X)=@+x)"; naoom &) f(x)=

6. Pemuts 3amaun [J11, ¢.804, 805]: 14.41, 14.43,14.62 na oom 14.45;14.52; 14.64.

Tema 11. @yHKIIUM HECKOJBKHX NMepPeMeHHbIX

3amsarue 1
Hean: 1aTh 3HAHHS MOJIOKEHUN M3y4aeMOT0 Kypca U MPHUBHUTH HABBIKM TPUMECHEHHS MaTeMaTuiec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHCIIe, B chepe NpoPheCCHOHAIBHON NesTeILHOCTH.

1. [ToBTOpEeHME OMpeEACCHHI OCHOBHBIX MOHATUH TEMbI B (DOpME KOHTPOJILHOTO OIpOca U MPOBEpKa
CaMOCTOSITETbHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.

2. Haiitn yacTHbIE TIPOU3BO/IHBIC (PYHKIUH JBYX MEPEMEHHBIX Z = x2y —cos? Xy .
3. Pemuts 3amaum [JI1, ¢.514, 515]: 9.44, 9.46,9.47; na oom 9.50; 9.51; 9.53.

4. Tonaras, uro npou3BojibHas pyukuus f auddepennupyema, npoBepuTs creayroIne
paBeHCTBaS
0z oz y?

0z 0z
——x—=0, z=f(X*+y? oom X2 = —xy—=+y*=0, z=2-+f(xy).
Yo 3 (X*+Y°) naoom = Yty = (xy)

5. Pemmte 3amaun [JI1, ¢.515]: 9,60; 9.61; 9.64 nHa dom 9.62; 9.66; 9.68.

6. Haiitu Benmunny rpapuenta ¢pyuxiun B touke M (Xy, Yo, Z,)

1
f(x,y,2)=——,
VX +yi+7°

3ansarue 2

M@ 2,1) naoom f(XVy,2)=xyz, M(111).

He.]'ll): JaThb 3HAHUA MMOJIOKCHUH HN3y4acMoro Kypca M MpuBHUTh HABBIKU IPUMEHCHHUA MaTEMaTUUYCC-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodheCCHOHATBHON AeSITETEHOCTH.

1. HOBTOpeHI/Ie onpe):[eneHHﬁ OCHOBHEIX IIOHSITHUH TEMEI B (bopMe KOHTPOJILHOI'O OIIpOCa U MPOBCPKa
CaMOCTOSATCILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.

2. Pemuts 3amaunm [J11, ¢.519, 520]: 9.75; 9,76; 9.93; 9.94 na oom 9.81;9.82; 9.95; 9.96.
3. HaiiTi TOYKH JIOKATLHOTO SKCTpeMyMa (QYHKIHH U MTPOBEPUTH B HUX BBIMTOJHEHUE JJOCTATOUHOTO

YCJIOBUA SKCTpEMYyMa:
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U=2x"—xy+2x2—-y+Yy*+2°.

4. BBIYMCIINTD IBOMHBIE HHTETPAIIBI H f (X, y)dxdy mo o6nactu G, 3amaHHOM rpaHMIAME
G

a) f(xy)=xy, G:{y=0 y=x x=1};
6) f(x,y)=x+y*, G:{y=x y=x}
naoom f(X,y)=x-y, G —peyronbuuk ¢ Bepmunamu (1, 1), (4, 1), (4, 4).
5. Pemnts 3amaun [JI1, ¢.657, 658]: 11.159; 11.161 na oom 11.160; 11.162.

6. C moMoIIp10 ABOMHOTO HUHTCTrpaia HaWTH miomaab, OTpaHNMYCHHYIO CICAYIOIINMU KPUBBIMU:

xy=1 X+y=25 naoom y2:2x+L y2:—2X+l.

Tema 12. InddepeHunaibHbie ypaBHeHUS

3amsarue 1
Hean: 1aTh 3HAHHS MOJIOKEHUN M3y4aeMOTO Kypca U MPHUBHUTH HABBIKM TPUMECHEHHS MaTeMaTniec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NpoPecCHOHAILHON NeSTeILHOCTH.

1. IToBTOpPEHUE ONpPE/CIICHNI OCHOBHBIX MOHATHI TEMBI B JOPME KOHTPOJIBHOTO OMPOCa U MPOBEPKa
CaMOCTOSITETTLHON Pa0OTHI IO BBHITIOIHEHHIO IOMAIITHETO 3a/1aHusl.

2. Pemute 3amaqn [JI1, ¢.385]: 7.102, 7.103 Ha oom 7.104.

3. Pemuth quddepeHimaibHbie ypaBHEHHUS IEPBOTO MOPAIKA C Pa3CIsIONMMHICS IEPEMEHHBIMU

2
a)y'=—zzxy1 naoom 6) y +2 =0; B) X’y —v/xcos’y = 0.
X — X

4. Petmth 3amaun [JI1, ¢.706]: 12.45; 12.51 na oom 12.46; 12.49.

5. Haiiti obmme perrenust auddepeHnnanbHpIX ypaBHEHHH IEPBOTO MOPsIIKa

Dy +Y=2. 6 y-2y=¢" moon ) y+xy=x.
X X

3ansarue 2
I_[e.m,: JaTb 3HAHUA HOHO)KCHI/Iﬁ I/I3yT-IaeMOFO Kypca nu HpI/IBI/ITI) HAaBBIKHN HpI/IMeHeHI/IH MareMaTnuec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON AeSITETEHOCTH.

1. HOBTOpeHI/Ie OHpe}.‘[eJ’IeHI/Iﬁ OCHOBHEIX ITOHATHI TEMBbI B (bopMe KOHTPOJIBHOT'O OIIpOCa U MPOBCpPKa
CaMOCTOSTCILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.

2. Pemuts 3amauum [J11, ¢.706]: 12.50; 12.57 na dom 12.54; 12.56.
3. Petnts 3amaun [JI1,¢.709]: 12.61; 12.63 Hna dom 12.62; 12.67.
4. Pemute 3amaum [J11, ¢.714]: 12.78; 12.80 wna dom 12.76; 12.79.

3angsarue 3
Henb: naTh 3HaHUS MMOJIOKEHUH M3Y4aeMOI'o Kypca U MPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHUeC-
KHMX METOJIOB PEIICHHS 3a/1a4, B TOM YUCIIe, B chepe npodhecCHOHAIBHOM AeATeILHOCTH.
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1. IToBTOpEHME OMpeeIeHNiI OCHOBHBIX IMOHATHI TEMBI B JOPME KOHTPOIBHOTO OIPOCa U MPOBEpKa
CaMOCTOSTEILHON PA0OTHI ITO BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.

2. Pemuts 3amaum [J11, ¢.717]: 12.90; 12.92 na oom 12.93; 12.94.
3. Pemuts 3agaum [JI1, ¢.723]:
12.106, 12.107, 12.108, 12.109 na oom 12.110,12.111,12.112,12.113.

3ansarue 4
Lenb: naTh 3HAHUS MOJIOKCHUN M3Yy4aeMOT0 Kypca U MPUBUThH HABBIKW MPUMEHECHUS MaTeMaTH4eC-
KHMX METOZIOB PEIICHHS 3a[1a4, B TOM 4HCJe, B chepe npodheCCHOHAIBHOMN AeITeIbHOCTH.

1. IloBTOpenue onpeneneHnii OCHOBHBIX MOHATHIH TEMBI B (pOpME KOHTPOJIBHOTO OIPOCa U IPOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHITIOTHEHUIO IOMAIIHETO 3a/IaHHS.
2. Haiitu pemenne auddpepeHnanbHbIX YpaBHEHHH BTOPOTO MOPSIIKa

a) xy +y =0; 6) y +3y =5x+1;
naoom B) Y +2y =(3x+7)e*; r) y +y —2y=8sin2x;

3. Pemmuts 3amaum [JI1, ¢.723]:
12.114;12.115 na oom 12.116.

4. Pemuts 3aa4n C SKOHOMHUUYECKUM conepkanuem [JI1, c. 724 - 726]:

12.119 na oom 12.121.

Pasznen 3. Teopus eepoamnocmeri u mamemamuueckas cmamucmuxa
Tema 13. Cryuaiinble coObITHSA

3amsarue 1
Henw: nath 3HaHUS MOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK NMPUMEHEHUS MaTeMaTHueC-

KHX METOJIOB PEIICHHS 33/1a4, B TOM YHUCIIe, B chepe NpoPhecCHOHAILHON JeSTeIbHOCTH.

1. IloBTOpeHre onpeaeaeH!uil OCHOBHBIX HOHSITHI TeMBI B JOpME KOHTPOJIBLHOTO OIPOCa U MPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO IOMAIIIHET0 3a1aHHS.
2. Pemuts 3agaun:

a) U3 xonoxap! kapT (36 kapT) Hayaady BEIHUMAIOTCS OfHA KapTa. HallTH BEpOSTHOCTH TOTO, YTO
OHA OKaXXETCs Ty30M.

0) Uetblpem urpokam pasgaercsi mopoBHy Kosioza u3 36 xapt. OnpeaenuTs BEposITHOCTh TOTO,
YTO KaXIbIi UTPOK MOJIYYHII KapThl TOJIBKO OJTHOW MacTh?

Ha Oom

B) B ypne 30 mwapos: 10 kpacHbIX, 5 cuHuX U 15 O6enpix. HaiiTi BeposSTHOCTD MOSIBIICHUS
[[BETHOTO IIapa.

r) 13 xonosr kapT (36 KapT) HayAady BEBIHUMAIOTCA TpU KapThl. HalTH BEpOSITHOCTH TOTO, YTO
CpeIy HIX OKa)KeTCs TOJIIBKO OJINH TY3.
3. Pemmrts 3amaun [J12°, ¢.61 — 62]:

1.37;1.43;1.51 mnaoom 1.38;1.45;1.45.

* JI2 — muTepaTypa 1ol HOMEPOM 2 B CIIUCKE JINTEPATYPHL.
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4. Cpenu 25 CTyIEHTOB, U3 KOTOPHIX 15 MEBYIIIEK, pa3bITPhIBAIOTCS 4 TIPUTTAICHUS HA JUCKOTEKY,
MpUYeM Kbl MOXKET BBIUTPATh TOJIBKO OuH OmiieT. KakoBa BEpOsSTHOCTB TOTO, UTO CPEIH
oOnagareneii OmiieTa OKaKyTCsl a) TOJIBKO JEBYIIKH, 0) TOJIBKO FOHOIIHN?

Ha 0om
KakoBa BeposSTHOCTB TOTO, 9TO Cpe oOJaiarerneii Onera OKaXyTcs IBe JEBYIIKH U JTIBOE FOHOIIIEH?

3ansrue 2
]_Ie.l'lbi aTh 3HAHUS HOJIOKEHUI HU3ydyacMoro Kypca v nNpyuBUTHL HABBIKU IIPUMCHCHUA MaTCMAaTHYCC-
KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodhecCHOHATBHON ACITEITHHOCTH.

1. IloBTOpEeHUE OmMpeeIeHn A OCHOBHBIX MTOHATHI TEMBI B (OpMe KOHTPOJIBLHOTO OIpoca U IMPOBEpKa
CaMOCTOSITETbHOM PabOThI IO BHIMOIHEHUIO TOMAIIHETO 3a1aHHS.
2. Pemuts 3agaun:

B paitone mmomazapio 16 kB. kKM HaxoAauTcs 0OBEKT MPOTUBHUKA. J[J1s1 ero 0OHapyXeHHs BbICIIaHa
pasBensiBaTenbHas rpynma. OneHnTs 3 GEKTUBHOCTD AEUCTBHUS pa3BeIbIBATEIFHON TPYIIEI Yepes 1
Yac BeJICHUS Pa3BellKH, €CIU €€ CKOPOCTh MEePeBIKEHHS B palOHE COCTABISIET 3 KM/4ac Mpu
3¢ (heKTUBHOM paanyce OOHApyKeHHS 1 KM.

Ha 0om

KakoBa BeposITHOCTB TOTO, YTO Haylauy OpOILIEHHAsI B KPYT TOYKA OKaXXETCsl BHYTPH BIIMCAHHOTO
B HETO PABHOCTOPOHHETO TPEYTONbHUKA?
3. Pemmnts 3amaum [JI2, ¢.61]:

1.40;1.41;1.46 naoom 1.42;1.44.

4. Y4acTHUKH kepeObeBKH TSHYT U3 SIIMKA )KeTOHBI ¢ HoMepamu oT 1 o 100. Haiitu BeposTHOCTH
TOT0, YTO HOMEP NEPBOT0, HayJauy U3BJICUEHHOTO )KETOHA, HE COACPKUT LUPPHI 5.
Ha 0om

Ha nepBom sTa)ke CeMUITaXKHOTO JoMa B TU(MT 3anuty 3 yenoBeka. BeposSTHOCTH BhIXO/1a
Ka)XJ0ro n3 udra Ha TF000M dTaXke oguHaKoBa. Haliaure BeposITHOCTH COOBITHIA:

A — "Bce BbIILIK U3 JUdTa HA 4 STaxe",

B — "Bce BN U3 U TA HA OJJHOM U TOM XKe dTaxe",

C — "Bce BBIXOAWIH U3 JIU(TA HA pa3HbIX dTaxax'.

5. B ogHoii rpynme 18 cTyieHTOB, U3 KOTOPBIX 9 yyaTcs Ha «OTIMYHO». B apyroit — 16 cryneHToB,
U3 KOTOPBIX HA «OTIIMYHOY» y4arcs 4. M3 Kax 10 rpyIsl Cy4ailHBIM 00pa30M BBIOPAJH 1O OJJHOMY
cTyaenTy. KakoBa BepOSTHOCTE TOTO, UTO ) KaKIbIil M3 HEX YIUTCS HA KOTIHYHOY; 6 ) 00a yuaTcs
Ha «OTIUYHO»?

3ansarue 3.
Henw: naTh 3HaHUS MOJIOKEHUH M3Y4aeMOI'o Kypca U MPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHuec-

KHX METOJIOB PEIICHUS 3a/1a4, B TOM YHCIIe, B chepe mpodheCCHOHATBHON AeSITETEHOCTH.

1. HOBTOpeHI/Ie onpe):[eneHHﬁ OCHOBHEIX IIOHSITHUH TEMEI B (bopMe KOHTPOJIBHOI'O OIIpOCa U MPOBCPKa
CaMOCTOSTCIILHOU pa60TBI 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.

2. B cembe aBoe neteit. M3BecTHO, YTO OAWH U3 HUX MaJh4uK. KakoBa BEepOsSTHOCTH, UTO 00a
pebeHKa — MaJTbYUKH?

3. Pemts 3amaum [J12, ¢.49, 63-65]: 1.31a; 1.65; 1.68, 1.69 Ha oom 1.33a;1.70; 1.82.
4. Tlo pe3ynbTaTam MPOBEPKU 3a4ETHHIX Pa0OT 0KA3aJIOCh, YTO B TIEPBO rpymie moayyuwnu 3adet 20
ctyneHToB u3 30, a Bo BTopoii 16 u3 32. KakoBa BepOATHOCTh TOT'0, YTO Hayaady BeIOpaHHAas

3auTeHHas paboTa MPUHAICKHUT CTYIEHTY TepBOil TPyIIIbI?
5. JlBa cTpemnka caenaiy Mo OJHOMY BBICTPETY B OJIHY U TY K€ MUIIICHb. BeposSTHOCT NoNafaHus B
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MHUIIICHB JUTS TIEPBOTO cTpenka pasHa 0,6, a st Broporo — 0,4. B MuieHn okaszanachk oHa MpoOorHa.
HaiiTi BeposSITHOCTH TOT0, 4TO MPOOOMHA MTPUHAJICKHUT TIEPBOMY CTPEIIKY.
Ha 0om
JIBa cTpernka clienaliy Mo OJHOMY BBICTPEIY B OJJHY U TY e MHIIICHb. BEepOsSTHOCTH MoNaiaHus B
MHUIIICHB IS TIEPBOTO cTpeka pasHa 0,8, a st BToporo — 0,5. B Mumenn okaszanachk oqHa MpoOorHa.
HatiTi BeposSITHOCTB TOTO, 4TO MPOOOMHA IPUHAICKUT BTOPOMY CTPEIIKY.

6. Pemnth 3amaun [J12, ¢.45, 62; 63]: 1.26a-0; 1.55 na oom 1.26B-71; 1.56.

ausarue 4
Lenb: naTh 3HAHUS MOJIOKCHUN M3Yy4aeMOTO Kypca U MPUBUThH HABBIKW MPUMEHECHUS MaTeMaTHIEC-
KHMX METOZIOB PEILICHHS 3a[1a4, B TOM 4HCJIe, B chepe npodheCCHOHAIBHOMN AeITeIbHOCTH.

1. IToBTOpEHME OMpEeIeHNIT OCHOBHBIX IMMOHATHIA TEMBI B JOPME KOHTPOIHHOTO OMPOCa U MPOBEpKa
CaMOCTOSITEIBLHON PA0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.
2. Pemuts 3amgaun [J12, c. 53, 64-67]:

1.34;1.72;1.78; 1, 85; 1.98 na oom 1.73; 1.75; 1.87; 1.95; 1.97.

3. BeposTHOCTB, UTO Majioe IpEeANpPUATHE CTaHET OAHKPOTOM B TeueHue roaa paBHa (,2. Haiitu
BEPOSITHOCTh, YTO M3 BOCHMU MaJIbIX MPEANPHUITHH 32 MEPBbIi 0 00aHKPOTATCS JBa MPEIIPUSITHS.
Ha 0om
HaiiTi BeposSITHOCTB, YTO M3 BOCEMH MAaJIbIX IPEANPUATHIA 3a IEPBBIA T01 00aHKPOTATCS Ooee
JBYX MPEAIPUITHIH.

Tema 14. Cnyuatinvie genuuunsl

3anarue 1
HeJILZ aTb 3HAHUSA HOJIOKEHUH HU3y4acMoOro Kypca u nNpuBUTb HABBIKU IIPUMCHCHUA MAaTCMATHUYICC-
KHX MCTOJOB PCIICHUSA 3aaa4, B TOM YUCJIC, B cq)epe HpO(I)eCCI/IOHaJ'ILHOI\/'I JCATCIIBHOCTH.

1. [ToBTOpEeHME ONpee/CHHI OCHOBHBIX MOHIATUH TEMbI B (DOpPME KOHTPOJILHOTO OIpOca U IpoBepKa
CaMOCTOSITEITEHOM pabOTHI IO BRITIOJIHEHUIO IOMAIITHETO 3aaHUs.

2. Pemuts 3amaun: [J12, ¢.90-92]: 3.2; 3.3.

Tocmpoums gyuxyuro pacnpedeneHust, HaUmu MamemMamuieckoe OXcuoanue, OUCnepcuro u
cpeoHeksaopamuyeckoe OmKIOHeHUe UCXOOHBIX U NOJYYEHHBIX CYYAHbIX 6EUYUH.

3. Pemuts 3amaun [J12, ¢.133-137]: 3.25; 3.28; 3.31; 3.52 na oom 3.26; 3.29; 3.34; 3.54.

3ansTre 2 (B KOMIIBIOTEPHOM KJilacce)
Henw: 1aTh 3HAHUS MOJIOKECHUH U3y1aeMOT0 Kypca U IPUBUTH HABBIKKM TPUMEHEHHUSI MaTeMaTHIeC-

KHMX METOJIOB PEIICHHS 33/1a4, B TOM YUCIIe, B chepe NpodheCCHOHAIBHOM AesTeIbHOCTH.

1. IloBTOpEeHre onpeaeaeHruil OCHOBHBIX OHATHH TeMBI B JOpME KOHTPOJIBLHOTO ONpoca U IIPOBEpKa
CaMOCTOSITETIbHOM PabOThI IO BHIMOJIHEHHUIO IOMAIIHETO 3a/IaHHS.

2. IlocTpoenue u aHanu3 rpagKOB TUIOTHOCTEH pacnpeaencHui u GYHKIUI pacrpe/esieHri
paBHOMepHoro, bepryiuu, [lyaccoHa, SKCIIOHEHIIMAIBHOTO ¥ HOPMAJIbHOTO C UCII0JIb30BaHUEM
crannaptaeix Gynkumit Excel (BMHOMPACII, ITY ACCOH, DKCITPACIT, HOPMPACII).

3. Ucnonk30BaHre HOpMaJIM30BaHHBIX 3HaUeHUH, onpeaenenue kBantuiein (HOPMAJIM3ALINA)

Oo0pa3oBaTesbHbIe TEXHOJIOTMU: TPUMEHEHHNE BEIYUCIUTEIFHON TEXHUKU C COOTBETCTBYIOIUM
MPOrpaMMHBIM OOeCTIeUeHHEM U MYJIbTHMEIUIHON anmapaTypebl.
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3ansarue 3
Iean: 1aTh 3HAHHS MOJIOKEHUH M3yY4aeMOro Kypca U MPHUBHUTH HABBIKM TPUMEHEHHS MaTeMaTHiec-
KX METOIOB PEIIEHMs 3aa4, B TOM YHUCIIE, B cepe MpoheCCHOHANBHOM AeITETFHOCTH.

1. IloBTOpEeHME OmMpeaeIeHn A OCHOBHBIX MTOHATHI TEMBI B (hOpMe KOHTPOJIBLHOTO OTpoca U IMPOBEpKa
CaMOCTOSITETbHOM PabOThI IO BHIMOJIHEHUIO TOMAIIHETO 3a/IaHHS.

2. KnuenTsl OaHKa, HE CBS3aHHBIE IPYT C JPYTrOM, HE BO3BPAILAIOT KPEAUTHI B CPOK C BEPOATHOCTHIO
0,1. CocTaBuTh 3aKOH pacmpe/IeICHIs YHCcia BO3BPAIICHHBIX B CPOK KPEAUTOB U3 YHCHA 5
BBIaHHBIX. HaliTn MaTeMaTindeckoe OXXHUIaHue, JUCTIEPCHIO U CPETHEEe KBAAPATHIECKOE
OTKJIOHCHHE YHCJIa BO3BPAIICHHBIX KPEIUTOB,

3. Petnts 3amaun [J12, ¢.135-140]:

3.36; 3.41; 3.49; 3.58; 3.64 ma oom 3.43; 3.50; 3.57; 3.59; 3.65; 3.72*

3ansarue 4
Ienb: nate 3HAHMS MOJNOKEHUN U3y4aeMOT0 Kypca U NPUBUTH HABBIKA IIPUMEHEHMs MaTeMaTuyec-

KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCJIe, B chepe NpoPeCCHOHAIBHON IS TeIbHOCTH.

1. IToBTOpEHME OMpEneIeHNiI OCHOBHBIX IMOHATHIA TEMBI B JOPME KOHTPOIBHOTO OIPOCa U MPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHUIO TOMAIIIHETO 3aaHHs.

2. Pemuth 3a7aun [6.10; 6.11; 6.15 JI2, c. 242-244]:

a) Otnenenue O0anka oOcimyxuBaeT B cpeaneM 100 kiIMEHTOB B jJeHb. OICHUTh BEPOSTHOCTH TOTO,
YTO CETOMHS B OTJeNIeHUH OaHKa Oyaet oocimyxeHo: 6onee 150 kamentoB; He 6onee 200 KIHEHTOB.

0) DnekTpocTraHiys o0CIykuBaeT ceTh Ha 1600 37eKTpoIaMIl, BEPOSTHOCTh BKJIFOUEHUS KXKIOH U3
KOTOpBIX BeuepoM paBHa 0,9. OLeHuTh ¢ moMoIipio HepaBeHcTBa UeOkieBa BEpOSATHOCTh TOTO, YTO
YHCIIO JIAMII, BKJIIFOUEHHBIX B CETh BEYEPOM, OTIIMYAETCS OT CBOEr0 MAaTEMaTHUECKOTO OKUIAHHS He
6onee yem Ha 100 (o abconroTHOM BennunHe). HaliTH BEPOSTHOCTH TOTO K€ COOBITHSI, UCTIONB3YSI
CJIEZICTBUE U3 UHTErpalibHOM TeopeMbl MyaBpa—Jlamnnaca.

B) B Teuenne Bpemenu t skcruryatupyrotes 500 mpubopos. Kaxiplii mpubop mMeeT HalaeKHOCTb
0,98 1 BBIXOAWT U3 CTPOS HE3ABUCUMO OT Japyrux. OICHHUTh C IMOMOIIbI0 HepaBeHCTBA YeOblepa
BEPOATHOCTH TOTO, YTO JIOJISl HAJEKHBIX MpuOOpoB oTimyaercs ot 0,98 He Gonee uwem Ha 0,1 (1Mo
aOCOJTIOTHOH BETMYHHE).

Ha 0om [6.9; 6.18; 6.20 JI2, c. 242-244]:

r) CpenHee HU3MEHEHHE Kypca aKIIMU KOMITAHUH B TEYEHUE OJJHUX OUPIKEBBIX TOPTOB COCTABIISACT
0,3%. OreHUTh BEPOSITHOCT TOTO, YTO HA OIIKAUIITNX TOprax Kypc U3MEHHTCS Ooiiee yeMm Ha 3%.

1) B cpeanem 10% paboTtocrocoOHOro HaceneHus ropoja — 6e3padotHbie. C IOMOIIbIO
HepaBeHcTBa YeObIeBa OLEHUTh BEPOSITHOCTh TOTO, YTO YPOBEHb 0€3pa00THIILI CPEH
obcnenoBanapix 10 000 paboTociocoOHBIX JXkHUTENEH Topoaa Oyaer B nmpeaenax ot 9 mo 11%.

e) ITo ombITy paboTHI CTPaxoBO# KOMIIAHWH, CTPAXOBOM CIyYail PUXOINUTCS Ha KX IbIH TISTHIH
norosop. OIEHNUTH ¢ TOMOIIBbIO HepaBeHCTBa YeObIleBa, CKOJIBKO JIOTOBOPOB CIEIYET 3aKIIOUYHTh,
YTOOBI C BEPOSITHOCTHIO 0,9 MOXKHO OBIJIO YTBEPIKIATh, YTO JOJISI CTPAXOBBIX CIIYYaeB OTKIOHUTCS OT
0,1 ne 6onee yem Ha 0,01 (110 MOAYIFO).

3ausarue 5
Henb: nath 3HaHUS MMOJIOKEHUH M3Y4aeMOI'0 Kypca U MPUBUTH HABBIKK NMPUMEHEHHUS MaTeMaTHyec-

KHX MCTOJOB pCIICHUSA 3aaa4, B TOM YUCJIC, B cq)epe HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTU.

1. HOBTOpeHI/IC onpe):[eneHHﬁ OCHOBHEIX IIOHSITUH TEMEI B (bopMe KOHTPOJIBHOI'O OIIpOCa U MPOBCPKa
CaMOCTOSATEIILHOU pa60TBI I10 BBIIIOJTHCHHUIO JOMAIITHET'O 3a1aHusI.
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2. Pemuts 3amauu:

a) 3aKoH paclnpeieeH!s JByMEpPHOH CllydaifHOW BEIMYMHBI, 3aJaH

Ta6J'II/IIIeI7L Haiitu OJHOMCPHBIC 3aKOHBI paCIpCACIICHUA KOMIIOHCHT

X, YuP(X>Y).
0) 3aKoH pacIpeneneHns AByMEPHOH CITy4ailHON BEIMIMHEI,

3aJaH Ta6HI/IHeI>'I. Onucartb YCJIOBHBIC 3aKOHBI PACIIPEACIICHUA:

CIIy4yaifHOH BeNMWYHMHBI X TPH YCIOBHH, 4TO Y = 2, cmy4aiiHON
BENMYMHEI Y TIPU  YCIOBUH, 9TO X = -1.
Ha Oom

X\Y -1 1
0 0,1 0,06
1 0,3 0,18
2 0,2 0,16
X\Y 1 2
-1 0,3 0,25
0 0,1 0,05
1 0,2 0,1

B ycnoBusix 3agauu 26) onucaThk YCIOBHBIE 3aKOHBI pacTIpeleIeHus: CIy4aiiHON BETHYUHBI X MPH

ycnoBuu, uto Y = 1, u ciryyaiiHoi Benu4uHsl Y mpH yciaoBuH, uro X = 1.

3. Pemts 3agauu:

a) 3aKOH pacrpeielieH s AByMEPHOH CITydaifHOW BEJMYHMHBI, 331aH Tabauiei. OnpeaenuTs,

3aBUCHUMBI WJIH HE3aBHCHUMBI KOMIIOHEHTHI X, Y.
Onpepennts M,,m,,D,,D,,0,,0,,Ky,, oy -

0) 3aKoH pacrpe/e/icHus] IBYMEPHOM CIIyIaiiHOM BETUYUHBI,
3ajiaH Ta0uIel. BRIACHUTD SIBIISIOTCS JIM CTyYaiHbIC
BEJIMYMHBI: 3aBUCUMbI; KOPPEIUPOBAHHBIMHU.

Ha 00M

3aKOH pacnpenesicHus IByMEPHON CIIy4ailHOW BEJTMYUHBIL,
3aJiaH TaOnuIeH. BRIACHUTD SBIISIOTCS JIM CITy4aliHbIC

BCJIMYUHBIL: 3aBUCHUMBbI; KOPPCIIUPOBAHHBIMHU.

4. Pemuts 3aaun:
a) JlBymepHas cnydaiiHas BenMYMHA 3a/laHa  3aKOHOM
Haiitu  ycnoBHoe

pacnpeacacHus. MATEMATHYCCKOC

OXKHJIaHWe CITy4daifHO# BennuuHbl X TpH yciosud, uto Y = 0.

Ha 00Mm

B ycnoBmsax 3amaunm 4a) HalWTH YCIIOBHOE MaTeMaTHYecKoe

OXKHJaHWe CITy4aillHOW BeMUYWHBI Y TPU yCIOBHH, 9To X = -1.
5. Pemute 3amaun:
a) U3BectHa (yHKIUS IUIOTHOCTH JIByMEPHOMU

BCIIMYHHBI

X\Y 0 1 2 3
1 0,1 0,1 0,1 0,1
2 005 | 0,05 | 0,05 | 0,05
3 0,1 0,1 0,1 0,1
X\Yy 1 2
-1 0,15 0,05
0 0,3 0,05
1 0,35 0,1
X\Y -1 0 1
-1 0,2 0,1 0,3
1 0,05 0,15 0,2
X\Y 0 2 5
1 0,1 0 0,2
2 0 0,3 0
4 01 0,3 0

CIIy4aitHOM

axy, npu (X,y)eD;

fXY (X’ Y) =

0, npu (x,y) ¢ D.

Ob6nacte D — kBagpaT, orpanndeHHsIi npsiMmbiMu X = 0; X = 2; y =0; y = 2. Haiitu k03 dumment a.

Ha 0OM

W3zBecTHa QYyHKIUS MIIOTHOCTH ABYMEPHOH CIy4aifHOW BETUUWHBI:

fr (X Y) =

Haiiru Benuanny A n Gpynkumo pacupenenerus Fyy (X, Y).

A
721+ x*)L+y?)’

X,y €R.

0) HaiiTu miIoTHOCTh pacipeze/icHUs IBYMEPHOM CllydaliHOH BEJIMYHHBI, €CIIM U3BeCTHA (YHKIUSI

pacrpenencHus:
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1+e2¥ e ¥ x20,y>0;
Fo (X, Y) = _
0; unaye.

3ansTue 6

Ieanb: naTh 3HaHUS MTOJIOKEHNH U3Y4a€MOI0 Kypca U IPUBUThH HABBIKH IIPUMEHEHUS] MaTeMaTHIec-
KHX METOZOB peIlleHHs 3aiay, B TOM YHUCIe, B cepe MpodecCHOHANBHON AeITEeTbHOCTH.

1. [ToBTOpEHME OMpEIEICHII OCHOBHBIX MTOHATHI TEMBI B (hOpMe KOHTPOJIEHOTO OIpOca M MPOBEPKa
CaMOCTOSITEIBHOM PadOTHI IO BHITIOJTHEHHUIO TOMAIITHETO 3aJaHHS.

2. B unctutyte obyuaercst 730 cTyneHTOB. BeposSTHOCTB TOTO, YTO A€HD POXKACHUS CTyICHTA
MPUXOANTCS Ha ONpEACTICHHBIN IeHb roJa, paBHa 1/365. Halitn Hanbosee BEpOsITHOE YHCIIO
CTY/ICHTOB, POJUBIIUXCS | STHBapsl, OLIGHUTH BEPOSITHOCTH TAKOTO COOBITHSL.

3". B rpynme o6yuaercst 36 cTyaeHTOB. BeposSTHOCTB TOr0, UTO IEHb POXKICHUS CTY/ICHTA
MPUXOJIUTCS Ha OMPEACICHHBIN JIeHb rojia, paBHa 1/365. O1eHUTh BEPOSITHOCTD TOTO, 4TO, IO
KpaiiHel Mepe, 2 CTyJeHTa UMEIOT OIMHAKOBBIN ACHb POXKICHUSA.

4. ®dupma packIaabpIBaeT PEKIAMHBIC TUCTKH 10 MIOYTOBBIM sAIIMKaM. [Ipe:KHUI OBIT pabOoThI
MOKa3bIBaeT, 4YTo Ha 500 peKIaMHBIX JUCTKOB NIPUXOAUTCA OAMH 3aKa3. OLIEHUTh BEPOSITHOCTD TOTO,
YTO TPU Pa3MEIeHNH 25 THICAY JIUCTKOB YHCIIO 3aKa30B Oy/eT paBHO 48.

Ha 00M

OueHuTh BEpOATHOCTD TOTO, YTO NMPH pa3MEIIeHNH 25 ThICSIY JIUCTKOB YHCIIO 3aKa30B OyAeT
HaxOJUThCA B Ipeaenax ot 45 no 55.

5. Pemuts 3amaun [J12, c. 85, 172 — 174]: 2.23,4.14;4.19 naoom 2.28,4.18;4.21; 4.28

Tema 15. OcHOBBI MaTEeMATHY€CKOI CTATHCTHKH

3amgsarue 1
Hean: 1aTh 3HAHHS MOJIOKEHUN M3y4aeMOT0 Kypca U MPHUBHUTH HABBIKM TPUMEHEHHUS MaTeMaTH4ec-

KHUX MCTOJOB PCIICHUSA 3a1aY, B TOM YUCJIC, B C(bepe HpO(I)eCCHOHaJILHOﬁ ACATCIIBHOCTH.

1. [ToBrOpenue onpeneneHnii OCHOBHBIX MOHSATHI TEMBI B JOpMe KOHTPOIBHOTO OIpOca U MPOBEpKa
CaMOCTOSITEIEHON pabOTHI IO BHITIOJIHEHMIO IOMAIITHETO 3aaHus.

2. [IpencraBuTh TaHHYIO BEIOOPKY B BUJE CTATUCTUYECKOrO psiia. [IOCTPOUTH MOJUTOH YacTOT
(gacrocreit).

17 [ 32 [ 25 [ 29 [ 22 |19 [11 [25 [ 32 |21 |18 [17 [ 26 [ 25 |32 | 19 |

Ha 00Mm

5 [8|7[5]ofafa]e[3][5[6[8[]af[5]7[8]5 ]

3. o naHHO¥ BBEIOOpPKE TTOCTPOUTH IpadUK IMITUPUIECKON (DYHKITUH pacIpe/IeTIeHNsI.

1 | 3] 8]17] 6 ]14] 6] 9] 5] 9]12]17] 6] 7] 8] 6]

Ha 00Mm

8 | 6 /19] 8 ]15] 5 |10 13[19] 4[18]14]16] 7 |19] 8 |

4, HOCTpOI/ITI: TUCTOTrpaMMBbIl HaCTOT U OTHOCUTCIIBHBIX YaCTOT paClpCACIICHUSA:

HuTepBai 2-5 5-8 8-11 11-14
Yacrora 9 10 25 6
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5. Haiitu BEIOOpOYHOE CpeHEe M BEIOOPOYHYIO TUCTICPCHIO (CMEIICHHYIO U "HCTIpaBIeHHYT0")
BapUAIIMOHHOIO PsIJIa, COCTABJICHHOTO IO JAHHBIM BapUAHTOB 3aja4u 2.

3ansaTue 2 (B KOMIOBIOTEPHOM KJjlacce)
Henn: 1aTh 3HAHUS TTOJIOKESHUH M3y4aeMOro Kypca ¥ IPUBHTH HaBBIKM MPHUMEHEHHS MaTeMaTHIec-
KHX METOJIOB PELICHU 33/1a4, B TOM 4HCIIe, B cepe MpodhecCHOHaTBHON 1eSTeNEHOCTH.

1. TToBTOpEHUE ONpE/CIICHNIT OCHOBHBIX MOHATHIA TEMBI B JOPME KOHTPOJIIBHOTO OITPOCa U IMPOBEpKa
CaMOCTOSTEILHON PA0OTHI ITO BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.
2. Jlns 3amaHHOM BRIOOPKH

|38 ]17]6[14] 6|95 ]9 [12]17]6 7 ]8]6]

Ha oom

|6 |17 8|15 5 [10]13[17] 4 [14]14]16] 7 [17] 8|

C UCIIOJIb30BaHKEM MacTepa (GYHKLUUI U MaKeTa aHajau3a MOCTPOUTh BAPHALIMOHHBINA U CTaTUCTHYEC-
KW PsiJl, CTATUCTHYCCKYIO TaOJUIy; TOJUIOH YacTOT, KyMYJISATY M SMIHMPUYCCKYI0 (DYHKIIUIO
pacrmpe/eNeHust; HalTH cpenHIo apudMeTHnyeckyto; Meanany Me; Moy Mo; mucnepcuio; cpeaHee
KBaJIpaTHUECKOE OTKIOHEHHE; KOAPDUIIMEHT BapHaliui; K03()PHUIIMeHT acCHMMETPHH 1 SKCIIECC.

3. Pemutsh ¢ micionp3oBaHreM MacTepa (GYHKITUI 1 TTakeTa aHanm3a 3amaqy 8.11 [J12, ¢.285];
Ha 0om pemnTh 3amaqy 8.12 [J12, ¢.285].
O0pa3oBaTeJIbHbIE TEXHOJIOTHH: TIPYMEHEHNE BHIUHUCIUTEIHHON TEXHUKHU C COOTBETCTBYIOLINM

MIPOrpaMMHBIM OOecIeueHHEM U MYJIbTUMEINHHON arnapaTypsl.

3ansarue 3
Iean: 1aTh 3HAHMS MMOJIOKEHUH M3yY4aeMOT0 Kypca U MPHUBHUTH HABBIKK MPUMEHEHHS MaTeMaTnJec-

KHX MCTOJOB PCIICHUSA 3aaaY, B TOM YUCJIC, B C(bepe HpO(I)eCCHOHaHBHOﬁ JACATCIIBHOCTH.

1. IloBTOpeHue onpeaeneHnii OCHOBHBIX MOHITUH TeMbl B (hOpMe KOHTPOIBHOTO ONpOca U MPOBEpKa
CaMOCTOSITEIbHOM PadOTHI TIO BHITIOJTHEHUIO IOMAITHETO 33 /[aHHSI.
2. B ropone padoraer N = 30000 yenosek. [Ipu BeiGopourom orpoce N = 600 paboTraromux
oKkazanock, uTo K = 200 13 HUX UMEIOT BbIciIee oOpa3oBanue. Haiitu:

a) BEPOSITHOCTh TOTO, YTO JOJIS JIFOZIEH € BBICIIMM O0Opa30BaHUIO CPEe BceX padoTaroIuX roposia
OTaMYaeTcs OT BEIOOpOUHOIt He Oosnee yem Ha 10%;

0) TpaHUIIBI TOBEPUTEIHHOTO UHTEPBAJa JJIsl Ynciia paboTaloNMX ¢ BBICIINM 00pa3zoBaHUEeM (JUIst
JIOBEPUTENIbHBIX BEpOsSTHOCTEH, paBHBIX 0,95 1 0,99).

Ha oom pemmnth 3agauy mpu N = 40000, n = 1000, k = 400.

3. Pemmts 3amaum [J12, ¢.327 — 329]:
9.19;9.23;9.26 ma oom 9.20; 9.25.

3ansrtue 4 (B KOMIIBIOTEPHOM KJilacce)
Henb: naTh 3HaHUS MMOJIOKEHUH M3Y4aeMOT0 Kypca U NMPUBUTH HABBIKU MMPUMEHEHUS MaTeMaTH4iec-
KHMX METOJIOB PEIICHHS 3a/1a4, B TOM YUCIIe, B chepe NpodhecCHOHAIBHOM NS TeIbHOCTH.

1. IToBTOpEHME ONpeaeneHnt OCHOBHBIX OHITHI TEMBI B JopMe KOHTPOILHOTO OIpOoca M IpOBepKa
CaMOCTOSTEITLHON PA0OTHI ITO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.

2. Pemuth ¢ ucnonbp3oBanueM Mactepa (PyHKIUH 1 HAACTPOUKH ITAKEeT aHAIHM3a JaHHBIX) 3a/1a4l
19.19; 9.20; 9,21 [J12, ¢.340 - 341].

Ha 0oom pewnTh 3anaun 9,22, 9.24 [J12, ¢.341].
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Oﬁpa:;osaTe.ﬂbele TEXHOJIOIHU: [IPUMCHCHHUE BBIYUCIUTEIBHON TEXHUKH C COOTBECTCTBYIOIINM

mporpaMMHbIM obecrieueHueM U MYHLTHMGHHﬁHOﬁ arnmnaparyphnl.

Tema 16. IIpoBepka cTaTHCTHYECKHX FHIIOTE3

3ansaTue 1 (B KOMITBIOTEPHOM Kjlacce)
Henb: nath 3HaHUS MOJIOKECHUN M3Y4aeMOT0 Kypca U MPUBUTH HABBIKU NMPUMECHEHUS MaTeMaTHIeC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NPpoPeCCHOHAIBLHON JeSTeILHOCTH.

1. IloBTOpEeHME OmMpeeIeHni A OCHOBHBIX MTOHATHI TeMBI B (hOpMe KOHTPOJIBLHOTO OIpoca U MPOBEpKa
CaMOCTOSITETFHON PabOTHI IO BBHITIOIHEHHIO IOMAIITHETO 3a1aHusl.

2. PemuTh ¢ ucnonbp3oBaHueM MacTepa GYHKIUN U HAJCTPONKH «IIaKeT aHaJIu3a JaHHBIX» 3a/1a4n
10.2; 10.16 [J12, c. 358, 387].

na oom 10.15 [J12, ¢. 387].

OO0pa3oBaTeJibHbIE TEXHOJIOTHH: TIPUMEHEHHE BHIYUCIUTEIHHON TEXHUKU C COOTBETCTBYIOLIUM

MIPOrpaMMHBIM OOecIIeueHHEM U MYJIbTUMEINHHON arnapaTypsl.

3ansaTre 2 (B KOMIBIOTEPHOM KJjiacce)
Henn: naTh 3HaHUS NOJIOKEHUHM HU3Yy4aeMOro Kypca U IPUBUTH HABBIKU IIPUMEHEHHS MATEMATHYEC-

KHX METOZOB PEIIEHHS 3aa4, B TOM YHCIe, B cepe mpodecCuOHANBHON AEATEIbHOCTH.

1. [loBTOpEeHHE onpeneneHnii OCHOBHBIX MOHATHIA TEMBI B (hopMe KOHTPOIBHOTO OIpoca U MPOBEpKa

CaMOCTOSTEIBLHON Pa0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.

2. Pemuth ¢ ucnonp3oBanreM Mactepa PyHKIMH ¥ HAZCTPOUKH ITAKET aHAIM3a JaHHBIX)» 3a/1a4y:
Ha nByx 3aBogax mo ounctke TorummBa (B Mannane u Texace) mpoBeneHo no 12 mpoBepox

HaJIMYUs IpUMecel (MI/T) B BBIITYCKaeMO PO TyKIIHH.

| Wnamana | 979 | 985] 955| 924] 890 | 756| 790 | 850 930 | 777 790 | 930 |

Texac | 884 ] 723 | 913] 965| 875] 930 | 886| 751 | 785| 810 | 845 950 ]

[lonaras, 4TO0 KOJWYECTBO NpHUMecel (BeC) MOTUMHSETCS HOPMaJbHOMY 3aKOHY, Ha YpPOBHE
spagumocta o = 0.05 BBISICHUTB, MOKHO JIM CUHMTATh, YTO Ka4C€CTBO OYHMCTKH TOIINIMBAa HA 3THUX
3aBojax oAnHakoBo. Ha ypoBHe 3HaunMoctu o = 0.05 BBISICHUTH BIHMSHHE MECTOIOJIOKEHHUS 3aBOa
Ha cpellHee 3HaUE€HHUE Beca IPUMECEH.

Ha Oom

Pemntsh ¢ ucnonszoBannemM Mactepa QyHKIUH U HAJICTPOUKHU «IaKeT aHaJN3a JaHHBIX» 3a/1ady:

B nByx rpynmax, paziauyarommxcsi 0a3oBbIM 00pa3OBaHHEM, MPOBOIWIOCH TECTHPOBAaHHUE, B
pe3yibTaTe KOTOpOro ObUla IIOJydEHAa HEKOTOpas MHTEerpajbHas XapaKTepUCTUKA KaxJIOro
WCIIBITYeMOro, n3Mepsiemas B 6amrax. Ha ypoBue 3Haunmoctn 0,05 BBISAICHUTH BiIHsIHHE 0a30BOTO
00pa3oBaHMs Ha U3MEPSAEMYIO XapaKTEPUCTHKY (MpUMeHUTh Kpurepun Puiepa u CThIOACHTA).

Bsi0opounoe Bri0opounas
BazoBoe YucjieHHOCTh
cpeqHee aucnepcus
o0pa3oBaHHe rpynnsl
XapPaKTePUCTUKH | XapaKTEPUCTHKHU
TYMaHUTAapHOE 10 85 100
TEXHUUYECKOE 16 78 74

OﬁpasonaTenLHme TEXHOJIOTUM: [IPUMCHCHUC BBIYMCIUTCIBHON TEXHUKH C COOTBCTCTBYIOIINM

MPOrpaMMHBIM 00eCTiedeHHeM U MYJTbTUMEINHHON anmapaTyphl.

31



Tema 17. D1eMeHTHI JUCTIEPCUOHHOTO, PETPECCHOHHOI0 M KOPPEJIALUOHHOI0 AHAJIN3a

3anstre 1 (B KOMIBIOTEPHOM KJIacce)
Hean: 1aTh 3HaHHS MMOJIOKEHUN M3Y4aeMOTO Kypca U MPHUBHUTH HABBIKM TPUMCHEHHS MaTeMaTuiec-
KX METOJIOB PEICHHS 3a71a4, B TOM YHUCIie, B cepe MpodecCHOHATEHON IeATSITLHOCTH.

1. HOBTOpeHI/IC OHpeI[CHCHI/Iﬁ OCHOBHBIX IOHSATHUM TEMBI B q)OpMC KOHTPOJIBHOI'O OITpOCa U IMPOBCpPKa
CaMOCTOSTCIBLHOM pa60TI)I 110 BBIITIOJITHCHHUIO JOMAIIHETO 3aJaHus.

2. PemmTh ¢ HCTIOIh30BaHUEM MacTepa QYHKIUA U HAJCTPONKY «ITaKeT aHaIHu3a JaHHBIX)» 33[auu:

a) Ilpu yposue 3Haummoctu a = 0,05 MeTomOM MUCIIEPCHOHHOTO aHAIN3a MPOBEPUTH HYJIEBYIO
TUIOTE3y O BIHMSHUM (DaKTOpa HAa KAueCTBO OOBEKTa HAa OCHOBAHUM IISATH WU3MEPCHHU IS TPeX
ypoBHe#t pakTopa @1, ®2, D3:

Homep uszmepenus

1 2 3 4 5
o1 18 28 12 14 32
D2 24 36 28 40 16
@3 36 12 22 45 40

0) B Teuenne mecTy neT UCCIEOBANCH TISTh PA3IMYHBIX TEXHOJIOTHA BEIPAIIMBAHUS PHCA.
JlaHHBIE SKCTIEpPIMEHTA TIPEACTaBICHBI B TAOIHIIE:

No HaOmroneHus Texnonorus (haxrop A)
(rom) Ay A, A Ay As
1 12 0,6 0,9 1,7 1,0
2 11 11 0,6 1,4 1,4
3 1,0 0,8 0,8 1,3 1,1
4 1,3 0,7 1,0 1,5 0,9
5 1,1 0,7 1,0 1,2 1,2
6 0,8 0,9 11 1,3 15
Hroro 6,5 4.8 54 8,4 7,1

[IpoBeputh BIUSAHNE PA3TUUYHBIX TEXHOJIOIMH Ha ypoxKailHOCTh Ha ypoBHE 3HaunuMocTH 0,05.

Ha 0om
Pemuts ¢ ncnonp3oBanreM MacTepa QYHKINH 1 HAJCTPOWKH «ITaKEeT aHAIH3a TAHHBIX) 3a/1a4y:

B Ttabnuiie mpuBeneHBI NaHHBIE OO0 OTKJIOHCHHSX OT HOMMHAJIBHOIO BeCa IUIMTOK INOKOJIAZA,
BBINYIICHHBIX HA YETHIPEX Pa3NUuHbIX JuHUAX. Ha ypoBHe 3Haunmoctu 0,05 ycTaHOBUTH 3aBUCUMOCTD
KayecTBa MPOAYKTa OT JIMHUM BBITYCKa.

Ne ucnpITanus
Jlnnusa
1 2 3 4 5 6 7 8 9 10
1 0,6 0,2 0,4 0,5 0,8 0,2 0,1 0,6 0,8 0,8
2 0,2 0,2 0,4 0,3 0,3 0,6 0,8 0,2 0,5 0,5
3 0,8 0,6 0,2 0,4 0,9 1,1 0,8 0,2 0,4 0,8
4 0,7 0,7 0,3 0,3 0,2 0,8 0,6 0,4 0,2 0,6

Oﬁpa30BaTeJIbH]>Ie TEXHOJIOTUM: [IPUMCHCHUEC BBIYMCIIUTCIBHON TEXHUKH C COOTBCTCTBYIOIIIUM

nporpaMMHbBIM obecrieueHUEM U My.]'[BTHMC}IPIﬁHOfI afraparTryphnl.

3anstre 2 (B KOMIIBIOTEPHOM KJIacce)
Henb: nath 3HaHUS MOJIOKEHUH M3y4aeMOT0 Kypca U MPUBUTH HABBIKU MMPUMEHEHUS MaTeMaTH4IeC-
KHAX METOJIOB pEIeHHS 3a7a4, B TOM YHUCIie, B cepe MpodecCHOHANEHON IS TSITLHOCTH.
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1. IToBTOpEHME ONPEACIICHNIT OCHOBHBIX IMOHATHI TeMbI B ()OPME KOHTPOJIBHOI'O ONPOCca U IIPOBEpKa
CaMOCTOSTEILHON PA0OTHI ITO BBHITIOJHEHHIO IOMAIITHETO 3a/IaHusl.
2. Pemuth ¢ ucnonbp3oBaHueM Mactepa QyHKIUI, MacTepa JUarpaMM U HaJCTPOUKH «ITaKeT aHAJIH3a
JAHHBIX)» 3a0a4M:

[To maHHBIM TaOIUILEL

Ne rpynnsi Pacxoabl Ha nuTanue () JymieBoii 10xo7 (x)
1 431 626
2 614 1575
3 790 2235
4 898 2657
5 1111 3699
6 1303 4794
7 1486 5924
8 1643 7279
9 1912 9348
10 2409 18805

MOCTPOUTDH YpaBHEHHUE JIMHEHWHOM MmapHOi perpeccun Yy = Dy + b1X pacxojoB Ha nmutaHue (y) ot
BEJIMYMHBI JYIIEBOTO J0XO0a CEMBH (X).
Ha ypoBHe 3HauumMocTu o = 0,05 OLIeHUTh MOJENb U TapaMETPhl YPaBHEHUSI PETPECCUU.

Ha 0om

Nmerotcs crepyroniye qaHHbie 00 ypoBHe MexaHu3aimu pabot X (%) u mponu3BOAUTEILHOCTH
Tpyna Y (1/9) st 14 OMHOTHUITHBIX TPEATIPUATHI:

Xi

32 30 36 40 41 47 56 54 60 55 61 67 69 76

Yi

20 24 28 30 31 33 34 37 38 40 41 43 45 48

[Moctpouts ypaBHeHHE perpeccuu Y 1mo X; HaWTH K03(QGUIIMEHT IeTePMUHALIMY U TIOSCHUTH €ro
CMBICH; IPOBEPUTH 3HAYMMOCTh YpaBHEHHs perpeccur Ha 5% ypoBHe 1o F-kputeputo.

O0pa3oBaTeJIbHbIE TEXHOJOTMH: TIPUMEHEHHE BHIYUCIUTEIHHON TEXHUKH C COOTBETCTBYIOLTUM

MIPOrpaMMHBIM 00€CTIeUeHHEM U MYJIbTUMEINHHON anmapaTyphl.
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Pa3ngen 4. Dxonomuko-mamemamuyeckue memoobl

Tema 18. MaTemaTn4yeckoe NnporpaMMHpoOBaHHe

3ansarue 1

IIe.m;: JIaTh 3HAHUS TOJIOKCHUH HN3y4acMOTro Kypca U IIPpUBUTH HABBIKW MIPUMEHCHUA MaTEMaTN4EC-

KHX METOJ/IOB PEIIeHHS 3a/]aq, B TOM 9HCIe, B chepe IpodecCHOHAIEHON JesTeTFHOCTH.

1. HOBTOpeHI/IC OHpeHCJ’ICHI/Iﬁ OCHOBHBIX IIOHSTHI TEMEI B q)OpMC KOHTPOJIBHOI'O OIIpOCa U IMPOBCpPKa

CaMOCTOSTCIBLHOM pa60TI)I 110 BBIITIOJITHCHHUIO JOMAIIHETO 3aJaHus.

2. Pemuth 3amaun TMHEHHOTO MTPOTPaMMHUPOBAHUS TPaPUIECKUM METOIOM:

HCYCTHBIC HOMEpPA — B aYAUTOPUU Ha 0OM dYCTHEIE.

1) F =150x;+ 600x> = max

Ipu ocparuseniax.
2%+ 10x,= 100,
4X;+ 5X, =< 80,
Xj=0 X;=0

NF=2x;-X>— min
Xj+x=24,

=X+ 2X;=2,
Xr+2X2=10,

X;20. X520

5)F=4x;-2X; = max
Ilpu ocpanusenuax:
X;-2Y,=0,
X;+2Xx;22,

2X;+X;= 10,

X;z0 X220

7) F=x1+ X3+ 3x3+ 4x4 > min

lpu oz2paHuYyeHusx:
5x1=6xX2+ X3 = 2x,4=2,

11x1 = 14x,+ 2x3 = 5x4= 2,
x120,x20,x320, x4 20.

3ansarue 2

N F=2x;-6X; = max
Ipu ecpanisenuax:
Xj+Xz22,

=X+ 2%, 4,

X +27,<8,

Y20, Y720

4) F=20x;+ 30X, = max
IIpu ocpanuserniax:

10X; + 30X < 180.

20X+ 10X = 160,

X720 X520

6) F'=3x;+2X, = max
ITpu ozpanusienuax.

X;+=X,=13.
X-X>2=6,
S3X X209,

X;20, X>=0

8) F=Xx1+2X, + X3—X4— 6 > min
lpu ozpaHuYeHuAX:
-X1+5X2+ X3+ x4 + X5=10,
2X1=X2+X3—3X2=6,

10 X, + X3 + 2x4 + 3x5= 25,
xX120,%x20,x320,x4 20, x5 20.

I.le.m;: JaTb 3HaAHUA IIOJIOXKEHMI HU3y4acMOro Kypca U NIpuBUTb HABBIKU IPUMCHCHUS MAaTCMATHYCC-

KHMX METOJIOB PEIICHHMS 3a/1a4, B TOM YHCJIe, B chepe npodheCCHOHAIBHOM AesTeIbHOCTH.

1. [loBTOpEeHHe onpenenaeHnii OCHOBHBIX MOHATHI TEMBI B (JopMe KOHTPOIBHOTO OIpoca U MPOBepKa

CaMOCTOSTCILHOU pa60TI:I 110 BBIIIOJITHCHHUIO JOMAIIHETO 3aJaHu.
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2. PemmTp 3a1a4n JMHAMHAYECKOTO MPOTPaMMHUPOBAHHS O KpaT4aiIlleM IMyTH MPSIMBIM U 0OpaTHBIM
npoxogoM. CymMMa Beca Iyr MUHUMAaJbHa.

a)

0)

3. Pemuth 337124 JUHAMUYECKOTO TIPOTPaMMHPOBAHHSI O KpaTyaiiieM My TH JF0ObIM CIIOCOO0M.
Cymma Beca Ayr MUHUMAJIbHA.
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(2]9|1]7]19]9f12]9]11]18]10]7]4]9]11][6]2]4]
Ha oom

2|41 ]10|16|8|14]20]12]12|11] 8|7 |6 |16]9 |3 ] 4|

4*. PemmnTh 33729y JUHAMHYECKOTO TPOTPAMMHUPOBAHUS O KpaTyaiieM Iy TH JII00BIM CIIOCOOOM.
Ha cetn 3amaun 2B) JOMTOTHUTENHFHO BBEIEHA JTyTa!

a : a
CYMMa BE€Ca AyI MUHUMaAJIbHA.

3ansarue 3
Iesib: 1aTh 3HAHUS MOJIOKCHUN U3yIaeMOr0 Kypca U MPHUBUTH HABBIKK MPUMEHEHUS MaTeMaTHIec-
KHAX METOJIOB PEIICHUs 3a/1a4, B TOM YHCIe, B chepe mpodhecCHoHaTbHOM AeATETbHOCTH.

1. [loBTOpEeHHe onpenenaeHnii OCHOBHBIX MOHATHIA TEMBI B (hopMe KOHTPOIBHOTO OIPOca U IMMPOBEPKa
CaMOCTOSTEIBLHON Pa0OTHI IO BBHITIOJHEHHIO IOMAIITHETO 3aIaHusl.

2. Pemmth 3aauu TPaHCIOPTHOTO THIIA METOJJAMU CEBEPO-3aIIaTHOTO YIila, MUHUMAJILHOTO 3JICMEHTA,
dorens:

HEYeTHbIe HOMepa — B ayJJUTOPUN HA 00M YETHBIE.
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3ansarue 4
Hean: 1aTh 3HAHUS MOJIOKESHUH U3y4aeMOT0 Kypca U MPUBHUTH HABBIKM TPUMEHEHUST MaTeMaTHIeC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe MPpOoPeCCHOHAIBHOMN NeTeILHOCTH.

1. IloBTOpEeHue onpeaeaeH!ui OCHOBHBIX IOHATHH TeMBI B )OpPME KOHTPOJIBHOTO ONpoca U IMIPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJHEHUIO TOMAIIIHETO 3a1aHHS.
2. Haiitn onTrManbpHOE pellieHne 3aa4q 3aHATHS 3 METOJOM MTOTEHITHAIIOB:

HEYeTHbIe HOMEpa — B ayJJUTOPUN HA 00OM YETHBIE.

Tema 19. DeMeHTHI TEOPHH MACCOBOT0 00CTY:KHBAHUS
3ansarue 1
Ienb: nate 3HAHMS MOJNOXKEHUN U3y4aeMOT0 Kypca U IPUBUTH HABBIKM IIPUMEHEHUS] MaTeMaTHUeC-

KHX METOZOB PEIlEHHs 3aa4, B TOM YHCIe, B cepe mpodecCuOHANBHON AEATEIbHOCTH.

1. [ToBTOpEeHME ONpeeNIeHI OCHOBHBIX MTOHITHI TEMBI B (pOpME KOHTPOIBHOTO OITpOca M MpOBepKa
CaMOCTOSITeIILHON Pa0OThI MO BBHITIOJHEHHIO JOMAITHETO 33 IaHusl.
2. Pemuts 3amauy:

Coyuaiineiii mpouecc omnpexensiercs (opmymnoit: X (t)=Xe ' (t>0), rae X — cuyuaitnas
BEeNIMYMHA, pACIpPEICICHHAas II0 HOPMAalbHOMY 3aKOHY C TlapaMeTpamMu a u 6 2, Haiitu
MaTeMaTUYeCKOe OXKHJIaHUE, TUCIIEPCHUI0, KOPPEIAIMOHHYI0 U HOPMUPOBAHHYIO KOPPEISITUOHHYIO
(YHKIMIO cITydaifHOTO TIporiecca.

3. Pemnth 3amaun:

B momenThI Bpemenu i, 1;, t3 mpousBoautcs ocmotp O9BM. Bo3mosknbie coctosiHus OBM:

S| — MOJTHOCTBIO UCIIPABHA; S; — UMEET HE3HAYUTEIIbHbIC HEUCTIPABHOCTH; S3 — UMEET CYITIECTBEHHBIC
HEWCIPABHOCTH U MOXKET peliaTh OrPaHIYeHHBIN KPYT 33/1a4; S — MOTHOCTHEO BBIIILIA U3 CTPOSL.

Marpuua nepexosna UMeeT BUL;

03 04 01 0,2
0 02 05 03
0 0 04 06]
0 0 0 1

B nauvanpHBII MOMEHT cucTema ucnpaBHa. Onpenenuts BEpOATHOCTH cocTossHu DBM mocie

TpeX MPOBEPOK.
Ha 0om

COBOKYIMHOCTb CEMEW HEKOTOPOI'0 PErHOHa MOXKHO Pa3liesIuTh Ha TPU IPYIIBI: CEMbU, HE HMEIO-
mye aBTOMOOWIII W HEe COOMparolluecss €ro IMOKyNaTh, CEMbH, HE HMMEIOIIME aBTOMOOWIIS, HO
HaMepEBaIOIINeCs €ro MPHOOPECTH; CEMbH, MMEIOIIIEC aBTOMOOWIIb.

[IpoBeneHHOE cTaTUCTUYECKOE OOCIE0OBaHUE IOKA3aJI0, YTO MaTpHla Iepexosa 3a MHTEpBal B
OJIUH T'OJl UMEET BUJI:
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08 01 0.1
P=0 07 03
0 0 1

B matpunie P; 35eMEHT p3; O3HAYaeT BEPOSTHOCTH TOIO, YTO CEMbS, UIMEIOIIasi aBTOMOOMIIb, TAKIKE
Oyzer ero WMeThb, a, HANpUMeEp, JJIEMEHT pP,3 — BEPOSITHOCTH TOTO, YTO CEMbs, HE WMEOINas
aBTOMOOMJIS, HO PEIIHBIIAs €T0 IPHOOPECTH, OCYIIIECTBUT CBOE HAMEPEHHE B CIIEIYFOIIEM TOMY, U T. 1.

HalitTu BeposSTHOCTH TOrO, YTO CEMbs, HE HMECIOIAs aBTOMOOWIS M HE coOuparomasics ero
npuoOpecTH, OyIeT HaXOAUTHCS B TAKOH e CUTYAIMU Yepe3 TPH roja
4. Pemruts 3amaun:

IMocTpouth rpad COCTOSHUN CIEMYIONIEro CIYYallHOTO MPOIlecca: CUCTEMa S COCTOUT U3 JIBYX
ABTOMATOB T10 MPOAaXXKe ra3uPOBAHHON BOJABI, KaXIBIH U3 KOTOPHIX B CIyYailHbI MOMEHT BPEMEHHU

MOJKET OBITEH JTHOO0 3aHATHIM, JTMOO CBOOOIHEIM.
Ha 0om

[Moctpouts Tpad COCTOSHHN CUCTEMBI S, TPEACTABISAIONICH COO0M IIEKTPUUYECKYIO JaMIIOUKY,
KOTOpasi B CIIyYailHbIii MOMEHT BPEMEHH MOXET OBITH JHOO BKIIOYEHA, JMOO BBHIKIIOYECHA, JINOO
BBIBEJICHA U3 CTPOSI.

3ansarue 2
Hean: 1aTh 3HAHUS MOJIOKECHUN H3Y4aEMOT0O Kypca U MPUBUThH HABBIKK MPUMEHEHUS] MaTeMaTHYIEC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NpoPheCCHOHAILHON NesSTeILHOCTH.

1. [ToBTOpEHUE OIpEIeIICHN OCHOBHBIX ITOHITHH TEMbI B (JOPME KOHTPOJIIBHOT'O OIIpOca U MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOJIHEHHUIO IOMAIIHET0 3a1aHHS.
2. PemuTs 3amaun:

Ha aBromaTnueckyto TeneOHHYIO CTAaHIIMIO TIOCTYIAET MPOCTEHINHIA (CTAIIMOHAPHBIH
MyaCCOHOBCKMIA) TTOTOK BHI30BOB C MHTEHCUBHOCTHIO 4 = 1,2 BBI30BOB B MUHYTY. Haiitu
BEPOSITHOCTB TOT'O, YTO 3a JBE MUHYTHI: a) HE IPUAET HU OJHOTO BBI30Ba; 0) MPUIET POBHO OJUH
BBI30B; B) IPUIET XOTsI OBl OAMH BBI3OB.

Ha 00Mm

CpenHee 4nCIIO 3aKa30B Ha TAKCH, OCTYMAIONINX HA AUCTIETYEPCKUHA IMYHKT TAaKCONApKa B OJHY
MHUHYTY, paBHO 3. HaiiTu BeposaTHOCTB TOTO, UTO 32 IB€ MHUHYTHI IOCTYIHT: a) 4 BbI30Ba; 0) X0Ts OBl
OZIvH; B) HHA 0/THOTO BBI30Ba. (I10TOK 3a8BOK MpOCTENIIHIA — CTAIlMOHAPHBIIN ITyaCCOHOBCKH).

3. Pemuts 3amauy:

Haiitu npenenbHbie BEPOSITHOCTH IS CHCTEM S, Tpad) KOTOPBIX M300pa)KeH Ha PUCYHKE: a) — B

ayJIuTopuH, 0) — Ha oom.

3 3 2 3
S, S, S S, S,
1 ’ 5 4
S 3
a) 0)
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4. HaiiTu craiiuoHapHbIe BEPOSITHOCTH 111 MapKOBCKOI'0O IpoIiecca, 3aJaHHoro rpad)oM mepexonon

COCTOSIHUM M 3HAYCHUSMH HHTCHCUBHOCTEH nepexoaa:

3anarue 3
Hean: 1aTh 3HAHHS MOJIOKEHUN M3y4aeMOT0 Kypca U TPUBHTH HABBIKK MPUMEHEHHS MaTeMaTnJec-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCJIe, B chepe NpoPheCCHOHAILHON NS TeILHOCTH.

1. IToBTOpEHUE ONpPE/CIICHNI OCHOBHBIX MOHATHIA TEMBI B JOPME KOHTPOJIIBHOT'O OITPOCa U IMPOBEpKa
CaMOCTOSTENTLHON Pa0OTHI 11O BBHITIOIHEHHIO JIOMAIITHETO 32/IaHu.
2. PemuTe 3amaun:

a) Mmeetcst cTaHmuUs CBSI3U ¢ TpeMs KaHanamu (N = 3), HHTEHCUBHOCTh MOTOKA 3asBOK A = 1,5
3asIBKM B MUHYTY; CPEHEE BPeMsi 06CITy KHBAHUS OJHOM 3asBKH t,; = 2 MHH., BCE IOTOKH COOBITHIL

— npocreiime. Halitn ¢uHanbHbIE BEpOSTHOCTH COCTOSIHUH M XapaKTEPUCTHKH 3()(eKTUBHOCTH
CMO.

Ha oom

0) Ha aBTOMOOMIIbHYFO MOWKY, COCTOSIIYIO U3 3 OOKCOB, MPUOBIBAET B CpeHEM 4 aBTOMOOHIIS B
qac, A7l 00CIy)KMBaHUSI KaXKI0r0 U3 KOTOPBIX 3aTpaduBaeT B cpeaneM 0,5 yaca. Beuny akTUBHOMN
KOHKYPEHIIMM B 3TOi cdepe Ou3Heca NPUOBIBIIMH aBTOMOOWIb JOJDKEH OOCITY:KUBATHCS
HeMeJJIEHHO Tociie MPUOBITUS. OTICHUTh 3P GEKTUBHOCTh PA0OTHI MPEIPUSTHS.

3. Pemmnts 3agaun:

a) Bo3mymHas pasBenka BCKphIBaeT B cpenHeM 4 0O0BEKTa MPOTUBHUKA B Yac, JUIS MOPAKECHUS
KOTOPBIX BBIJEINSETCS 3 NEKYpPHBIX OTHEBBIX cpeicTBa. OrHEBOE CPEJCTBO HA MOpaKeHHEe 00beKTa
3arpaunBaeT B cpenHeM 0,5 daca. BBumy ObICTpOro m3MeHEHHS OOCTAaHOBKHM BCKPBITBIA OOBEKT
JIOJKEH 00CTPENMBATHCSI HEMEIEHHO Tocie ero oOHapykeHus. OneHnTs 3QpPeKTHBHOCTh OTHEBBIX
CPEACTB, BBIACICHHBIX JUIS YHHYTOXXEHHS OOBEKTOB NPOTUBHHMKA, KOTOPHIE BCKPBIBAIOTCS
BO3J1yILIHOM Pa3BEAKOM.

0) OnpenenuTh, CKONBKUMH JMHUAME TeIe(POHHON CBA3M HEOOXOINMO COEIWHHTH JBa IyHKTA
ynpasieHHs A5 odecrieueHns Haie)kHocTH TenedoHHoro oomena He xyxe 0,8 (0Tka3 B coeAnHEHUN
[0 IPUYMHE 3aHATOCTH KaHAJIOB B CPEAHEM 3a €MHUIY BPEMEHH JOJDKHBI odydaTh He Oonee 20%
abonenTtoB). [lo ombITy 3a OIHY MHHYTY IOCTyHaeT B cpemHeM 1,5 3asBKM Ha TIEPETOBOPEHI, a
CpeaHss IPOJIODKUTEILHOCTD Pa3rOBOPOB COCTaBIAET 2 MUHYTHI.
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Ha 0om

B) Paccumraiite morpebHOE uYMCIO KaHAIOB I obecredeHust TemeOHHONM CBA3M Ha
HaIPaBJICHUM CBS3H C BXOJAIIMM TMOTOKOM A = 20 3asgBOK B yac. BeposTHOCTh 00CITy:KHWBaHUS
3asIBOK JI0JDKHA ObITh He MeHee 0,9. CpeqHee BpeMsi 00CITy)KUBaHUS OJTHOTO Pa3roBopa - 6 MuH.

3ansarue 4
Henb: nath 3HaHUS MOJIOKCHUH M3Y4aeMOT'0 Kypca U MPUBUTH HABBIKU NMPUMEHCHUS MaTeMaTH4eC-
KHX METOJIOB PEIICHHS 33]1a4, B TOM YHUCIIe, B chepe NPpoPeCCHOHAIBLHON JeSTeILHOCTH.

1. IloBTOpEeHNUE OmMpeeIeHn A OCHOBHBIX MTOHATHI TEMBI B (hOpMe KOHTPOJIBLHOTO OTpoca U MPOBEpKa
CaMOCTOSITETIbHOM PadOThI IO BHIIOJIHEHUIO TOMAIIIHET0 3a1aHHs.
2. Pemuts 3agaun:

a) B npenBoibopHOM mmTabe HEKoOH mapTHM Ui mpueMa W 00paOOTKM JOHECEHWH OT
HaOIronaTenei Ha N30MpaTeIbHbBIX YHaCTKaX BBIAEIICHBI 3 COTPYIHUKA.
[InoTHOCTH TOTOKa AOHEceHW — 15 cooOmieHwWid B 4Yac; cpeaHee Bpemsi 0OpaOOTKH TOHECEHUs
OJIHUM COTPYIHUKOM paBHO 12 MuHYT. Kakaplit U3 COTPYJHUKOB MOKET MPUHUMATh IOHECEHUS OT
HaOIroaTens, OJHAKO OHH TEPSIOTCS, €CIIU MOCTYMAIT B TO BpeMs, KOTJIa BCe 3aHATHI 00paboTKOit
JIPYTUX TOHECCHUM.

Kakoe Koi1M4ecTBO COTPYAHUKOB HEOOXOANMO UMETH B IpyIine st 00padoTku He MeHee 85%
MOCTYMAOIINX JOHECEHUN.
Ha Oom

0) PaccmarpuBaetcst KpyriocyTouHas paboTa IMMyHKTa MPOBEACHUs TPO(QUITAKTHIECKOTO OCMOTpa
ABTOMAILIMH C YETHIPbMs KaHajaMu (YETHIpbMs TPyIIaMHu IpoBeneHUs ocMorpa). Ha ocmorp u
BBISIBJICHHE Ae(DEeKTOB KaykAoi MamuHbl 3aTpaunBaercs B cpexHem 0,5 4. Ha ocmoTp mocrtymaer B
cpeaaeM 36 MammH B cyTkd. [loToku 3asiBOK W 0OCiyXHMBaHUsI — mpocteiimme. Ecnu mammHa,
npuOBIBIIAs B IMMyHKT OCMOTpPA, HE 3aCTaeT HU OJHOTO KaHajla CBOOOJHBIM, OHA TOKUIAET ITyHKT
0CMOTpa He 00CITy>)KEHHOH.

Haiitn MuHMManbpHOE YMCIIO KaHAJOB, IPU KOTOPOM OTHOCHUTEJbHAs MPOIYCKHAasl CIIOCOOHOCTH
nyHKTa ocMoTpa Oyner He meHee (,9.

3. PemnTh 3amaun:

a) JKemezHomopoxHasi Kacca IO IpoJake OWJIETOB € ABYMs OKOIIKAMM HPEICTABIAET COOOM
JIByxkaHaabHyr0 CMO ¢ HeorpaHHYEHHON OYepeqblo, YCTaHABJIMBAIOIIEHCS cpa3y K JIByM OKOIIKaM
(Omwkaiuil B oyepen MmaccaXKup 3aHUMaeT 0cBOOouMBIIEecs okoIiko). Kacca nmpomaer Ounersl B
NYHKTBI A 1 B. IHTEHCUBHOCTB TIOTOKA TACCAYXKHPOB, JKENAIOMINX KYIMUTh OMIIET, JJIs1 000MX TTYHKTOB
onuHakoBa: A4 = Ag = 0,45 maccaxkupa B MUHYTY, & B CyMME€ OHH 00pa3yroT OOIIHU MMOTOK 3asBOK C
UHTEHCUBHOCTBIO A4 + Ap = 0,9. Kaccup Tpartur Ha 0OCIy)KMBaHHE MAaCcCaXMpa B CPEIHEM JIBE
MHUHYTBIL.

B nensix yckopeHust 00CIy>KUBaHHS MOCTYIHIIO PALMOHATIM3ATOPCKOE MPEIIOKEHUE: BMECTO OJJHOM
Kacchl, MPOJIAtoIe OMIIETHI U B IyHKTH A U B, co3AaTh JIBe CleHUaIn3UPOBaHHbIE Kacchl (TI0 OAHOMY
OKOIIIKY B Ka)XJIOH), IPOAIOIIie OMIEThI OJTHA — TOJILKO B IYHKT A, Ipyrasi — TOJIBKO B IyHKT B.

[TpoBepuTh MONEIHOCTH PALIPEITIOKECHHS.

Ha 0oom
0) B MacTepckoii mo peMoHTy amnmnaparypsl padoTaeT 5 ONbITHBIX pagno-MacTepoB. Bee paano-
MacTepa UMEIOT IPUMEPHO OJUHAKOBLIHN OIBIT: KAXAbIH B CPETHEM MOXKET OTPEMOHTHUPOBATH B

TeueHue AHs 2,5 mpudopa.
B cpennem B TedueHue mHS B peMOHT mocTymaer 10 mpubopos.
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OmpenennuTs OCHOBHBIE TTOKa3aTenu nanHoit CMO: BepOsSTHOCTh TOTO, YTO OYEPETHOM
MOCTYINHBIIUN B PEMOHT PUOOP 3aCTAHET BCEX MACTEPOB 3aHATHIMU; CPEIHEE BPEMSI PEMOHTA
Ka)XII0To MpuOopa; cpeHee BpeMs OXKUIaHu IpuOopa B oUepeI; CPEIHIO JUINHY O4Yepe.iu;
KO3 GUIMEHT 3arpy3KA MacTEePOB.

Tema 20. DJ1eMeHTHI TEOPHH CETEBOr0 IVIAHMPOBAHUS U YHPABJIEHUS

3ansarue 1

He.ﬂbl aTb 3HAHUSA HOJIOKEHUH 1/13yqaeM0r0 Kypca U IIPUBUTH HABBIKW IIPUMEHCHHUA MaTEMATUICC-
KHX METOOB PEIICHHS 3a/1a4, B TOM 9HucIe, B chepe mpodhecCHOHATBHON ASSTSIIEHOCTH.

1. [loBTOpEHME ONpeeTCHU OCHOBHBIX MOHATHIA TEMBI B (hOpME KOHTPOJIBHOTO OITPOCa U IMMPOBEPKa
CaMOCTOSTETLHON PA0OTHI ITO BBHITIOJHEHHIO JIOMAIITHETO 3a/IaHusl.
2. PaccuntaTh mapaMeTphl CETEBBIX TPaUKOB, HCIIOIB3YsI BPEMEHHBIE MTOKa3aTeNr paboT U3 TaOIHIIHL:

BapuanTsl
Koawl padot
Nel | Ne2 | Ne3 | Ne4 | NeS | Ne6
0-1 10 12 14 13 11 9
1-2 5 6 7 8 7 6
1-3 6 5 4 7 5 7
2-4 28 30 32 33 31 29
3-5 24 25 23 22 20 24
1-6 30 32 34 35 33 32
4-7 20 22 20 21 23 25
6-8 17 20 18 19 21 20
5-9 13 15 14 12 17 16
8-10 15 16 17 18 14 15
9-10 15 16 17 18 14 15

HCYCTHLIC HOMCpA — B ayAUTOPUNU HaA 0OM UYCTHEIC.
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3. [TocTpouTs U paccunuTaTh CETEBOU rpaduK:

Ne Bpemsa Kon
HaumenoBanme padoTsl

n/n (uac.) padoThI
1 AHau3 MaBoAKOBOM 00CTAHOBKH HAa MapIIPYTE BBIABHIKCHHUS 0.1 0-1
2 PasBeaxa mapmpyTos 00xoxaa 1 1-2
3 Brepkuaanue criajia ypoBHsI BOJIBI 3,5 1-3
4 [ToaroroBka k nepedpocke cpecTBAMK aBUAIIUU 1 1-4
5 O0x0,1 30HBI 3aTOIICHUS — 2-17
6 [IpeononeHue 30HbI 3aTOIIICHUS MTOCTIE CMIA/a YPOBHS BOJIBI 1 3_7
7 ITepebpocka moapasneneauiit MUC cpencTBaMu aBHAITIH 1 4_5
8 BosBpamienne BepToneTos 0,5 5-6
9 [TepeOpocka MaTepUAIbHBIX CPEJCTB aBHAIIUCH 1 6_7

[IponomxurensHOCTH pabOTHI 2 - 7 ONpEeAEIUTh METOOM ABYX (TPEX) OLEHOK, oJIaras, 4To
MPOTSHKEHHOCTh MapiipyTa ooxona paBHa 70 kM.

3ansarue 2
Ieub: naTh 3HaHUS MTOJIOKECHUM U3y4aeMOT0 Kypca U IPUBUThH HABBIKU IIPUMEHEHUS] MaTeMaTU4eC-

KHX METOJIOB PELICHHMS 3a]1a4, B TOM YHCJIe, B chepe NpodheCCHOHAIBHOMN AesTeIbHOCTH.

1. [ToBTOpEeHME ONpeecHU OCHOBHBIX MOHATHIA TEMBbI B (hOpME KOHTPOJIBHOT'O OIIPOCa U MPOBEpKa
CaMOCTOSITETLHON Pa0OTHI IO BBHITIOIHEHHIO JIOMAIITHETO 3a/IaHusl.
2. Pemuuts 3amauy:

Komanmupom noimka MUC B 14.00 morydueHa 3a1a4a Ha OKa3aHUE TIOMOIIH HACETICHUIO TIPH CTUXUiA-
HOM Oe/ICTBUU. [ 0OTOBHOCTB K BBINOIHEHUIO 33134 - 16.00, T.e. mupekTrBHOe BpeMms (T) paBHO 2 yaca.
Pa3paboraTs npensyioxkeHus o ONTHMH3AINN ASSITeTFHOCTH KOMaHpa 1 mTabda noiaka MUC

MIPH MTOATOTOBKE K BBIMIOJIHEHUIO 33[a9H, HUCIIONB3YsS JTAHHBIE 00 OPHEHTHPOBOYHOM

MMPOAOKUTEIIBHOCTH BBIIIOJHEHUA OTACIbHBIX pa60T.

Ne HaumenoBanue padoThl Tpono.ikuteHoCTH Kon patoTtsi
n/n padoTbI (mun)
1 VsacHenue 3axaun 15 0-1
2 OTtnaya npeaBapUTEIbHBIX PACIOPSKEHUIN 10 1-2
3 OneHka 0OCTaHOBKH U NMPUHSTHE PEIICHUS 25 1-3
4 OdopmneHue penieHus 30 2-3
5 ITocTaHoBKa 3a/1a4 oApa3ieacHUsIM 15 3-4
6 [ToaroroBka moapas3aeieHui K AEUCTBUAM 110 2-5
7 Pabota nofYMHEHHBIX KOMaHIUPOB 40 4-5
8 JlokJa1 HOJJUMHEHHBIX KOMAaHIUPOB O
TOTOBHOCTH TOPA3/Ie/ICHUH K BBIMOJIHEHUIO 10 5-6
3aauu
9 KoHTpo:b 1 0kazaHue noMoIu 20 4-6
10 | MHoknax koMaHIUpa MOJIKa O TOTOBHOCTH K 5 6_7
BBITOJIHEHUIO 3a/1a41

42



3. Pemnts 3amayn:
[MocTpouts U paccuuTaTh CETEBOM Ipaduk OpraHu3ay 0OEBOM MOATOTOBKY NOAPA3ICIICHUS B
y4eOHOM IICHTPE, UCIIOJB3YS CIASAYIONINH epeueHb padoT:

IIpono/kuTENLHOCTH PA0OT (MUH)
Ne HaumenoBanue pador Kot Bapuanrs
n/n padot
Ne 1 Ne 2 Ne 3 Ne 4
1 [IpoBepka TOTOBHOCTH 1_2 60 65 70 75
MoApa3IeeHus K CTpeboe
5 VYrpaxxHeHHe B BOKICHUN TAHKOB 1-3 360 370 350 340
(60eBBIX MaIIMH) HA TAHKOAPOME
3 Otcrpen 60eBbIX yHpakKHEHHN B 2.6 170 180 190 195
COCTaBe JKUIaXKa
4, | 3awrmue ¢ opuuepamu o 24 120 130 125 135
YIIPaBJICHHIO OTHEM
5. Boxnenue B cocTaBe B3BOJIA 3-5 360 360 360 360
6. duktuBHas pabora 5-7 0 0 0 0
7. Boesbie cTpens0ObI B cocTaBe B3BOJIA 6-7 230 240 245 240
8. TakTuKO-CcTpOEBbIC 3aHITHS 4-7 360 360 370 360
9 PoTHble TakTHUECKHE YICHUS 7-8 600 700 750 650

HCYCTHBIC HOMEPA — B aYyAUTOPUU Ha 0OM YCTHEIC.

Tema 21. Dj1ieMeHTbI TEOPHs UIP.
3ansTue 1
Iesb: naTh 3HaHUS MTOJIOKEHUM H3y4aeMOT0 Kypca U IIPUBUTh HABBIKM IIPUMEHEHMSI MATEMATHUYEC-

KHX METOJIOB PEILICHHMS 3a]1a4, B TOM YHCJIe, B chepe NpodheCCHOHAIBHOM IesTeIbHOCTH.

1. IloBTOpEeHre onpeaeaeH!uil OCHOBHBIX HOHSITHH TeMBI B JOpME KOHTPOJILHOI'O OIPOCca U IPOBEPKa
CaMOCTOSITETIbHOM PadOThI IO BHIMOIHEHUIO IOMAIIIHET0 3a1aHHA.

2. Pemmmth 3amaun

a) Jlana maTpuna urpsl:

CTpareruu cTOpoH C, C, C; C,
K, 12 3 4 9
K, 8 9 7 10
K 5 11 6 8
Ky 4 8 3 11

Onpenem/nb HHWKHIOIO 1 BEPXHIOIO IICHBI UTPBI U HaiiT! peUICHUcC ManH‘lHOfI HUI'PBI.

0) 3Has IaTeKHYI0 MaTPHUILY

4 5 & 7 8
3 4 FAR

& 10 = 11
B 5 73

OTIPEACTTUTHh HIKHIOIO M BEPXHIOIO IIEHBI HTPbI U HAHTH pelIeHue MaTPUIHON UTPBL.
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B) Pemuts urpy:

CTpaTreruu CTOpoH C; C,
K, 0,2 0,8
K, 0,7 0,3
Ha 0om
1 2 1 2
P 21 2 4
eIINTh UTPY: .
3 3 2 2
4 1 3 3

r) Haiitu onTumansHbIe CTpATETHH U IEHY UTPHI:

o | m [ m [ 5w

Ay 4 7 2 3 4

Ay 3 5 6 8 9

Aj 4 4 2 2 8

Ay 3 6 1 2 4

As 3 5 6 8 9
Ha 0om

Haiitu onTUManbHble CTPATETUU U LICHY UTPHIL:

T | e - . )

Aq 5 9 8 6

A, 5 9 8 6

Az 4 8 7 5

A, 5 6 4 4

As 15 11 5 4
3ansrue 2

I_IeJILZ JaTb 3HaHUA IIOJIOKEHHUH HN3y4qacMoOro Kypca u IpUBUTh HABbIKU IPUMCHCHHUA MAaTEMATUICC-
KHX MCTOJOB PCIICHUSA 3aaaY, B TOM YUCJIC, B C(bepe HpO(i)eCCHOHaJ'IBHOfI JACATCIIBHOCTH.

1. [ToBTOpEHME OMpEIEICHII OCHOBHBIX TTOHITHI TeMBI B (hOpMe KOHTPOJIHLHOTO OIPOca U MPOBEPKa
CaMOCTOSITEITEHOM pabOoTHI IO BBITIOJIHCHHIO IOMAIITHETO 3aaHus.
2. PemuTh 3agaun:

a) Urpa 3amana Matpurieit:

B B, B, B, B,
A
A 05 01 0,2 0,4
A, 0,6 0,9 08 0,7
As 05 08 0,9 0,7

Hatitn onTumanbHEIC CTpaTCeruu U CHYy UIrphbl.
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0) Urpa 3amana MaTpurei:

C, C, Cs Ca
K1 1 2 4 3
K, 0 2 3 2
Ks 1 2 4 3
Ka 4 3 1 0
HaﬁTH OIITUMAJIBHBIC CTpaTCI‘I/II/I u ueHy I/Il"pBI.
B) Pemnth urpy reomeTpuieckuM METOJOM:
2 3
4 1
0 3
-2 5
Ha oom
Pewnte urpy reoMeTpuuE€CKUM METOIOM.
CTparerum CTOpoH C: C, Cs
K, 0,2 0,8 0,6
K, 0,9 0,3 0,4

r) Pemuts urpy urepanmoHHpM MeToioM (MetosioMm bpayna — PoouncoHa):

B, B, B3
Ay 7 2 9
A, 2 9 0
A3 9 0 11
Ha oom

Pemnth urpy ntepaunoHssiM MeTo10M (MeTogoM bpayna — Pobuncona):
3 5 20
6 -1 3 5
Tema 22. JJieMEeHTHI TEOPHH HEeYeTKUX MHOKECTB U IKCIEPTHAS OIleHKA

3anarue 1

I_IeJILI JaTb 3HaAHUA IIOJIOKESHU I HN3y4acMoOro Kypca U IpuBUTH HABBIKU NIPUMCHCHNUA MAaTEMATUYCC-
KHX MCTOJOB pCIICHUSA 3aaaY, B TOM YUCJIC, B C(bepe HpO(beCCHOHaJ'IBHOfI ACATCIBHOCTH.

1. [ToBTOpEHME OMpPEIEICHII OCHOBHBIX TTOHITHI TeMBI B (hOpMe KOHTPOJIHLHOTO OMPOca U MPOBEpPKa
CaMOCTOSITEITEHOM pabOTHI IO BBITIOJIHEHHIO IOMAIITHETO 3aaHus.
2. Pemnth 3amauu:

a) X ={1, 2, 3, 4} — yuuBepcaapHOE MHOXECTBO, M 3aJaHbI HEUETKHE MHOXKECTBA

A=04/1+02/2+0/3+1/4,B=0.7/1+0.9/2+0.1/3+1/4 nC=0.1/1+0.1/2 + 0.2/3 + 0,9/4.
YT0 MOXKHO CKa3aTh 00 3THX MHOXECTBaX.
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0) IlycTs 3amaHbl HEYETKHE MHOXKECTBA

A = <manwie yucna>=1/1 + 1/2 + 0.8/3 + 0.5/4 + 0.3/5 + 0.1/6,
B = <6oavmue yvucna> = 0.1/5+ 0.2/6 + 0.5/7 + 0.8/8 + 1/9 + 1/10,

Haiitu —A4; —B; ANB, —ANB, AUB;, A\U—-B;, —A\U—B.
B) bpuTH IpOBEIeHBI NCCIIEA0BAaHNS TTOCEIIAEMOCTH KUTEISIMI TOPO/Ia BEUEPHHUX KIIyOOB U T€aTPOB
B 3aBUCUMOCTH OT UX BO3pacTa — X. Yucio moceTureneit oT O6HICFO KOJIn4yecTBa B03paCTHOI71

Tpynmnbl €CTh HEYCTKOC YHCJIO U JaHO B IPOICHTAX:

Beuepuue kiyObl (A)
X (;1eT) 18- 20 20-30 30-40 40 - 50 50 - 60 60 - 70 > 70
NEY) 0,8 0,9 0,8 0,5 0,5 0 0
Tearpsl (B)
X (1ier) 18 - 20 20-30 30 - 40 40 - 50 50 - 60 60 - 70 > 70
oB(x) 0 0,2 0,6 0,7 0,9 0,7 0

Omnpenenuts YUCIIO )KUTEIEH, KOTOpbIe HE XOAAT OTAbIXaTh B BEUEPHUE KIIyOBl U TEaTphl.

Ha 0om

r) U3nenue cocTouT U3 ABYX 3JIEMEHTOB M BBIXOJMT U3 CTPOS, €CIIA BBIXOJUT U3 CTPOS XOTS ObI

OJIUH 3JIeMeHT. Bpemst paboThI (B THAX) 0 TIOJIOMKH MIEPBOTO M BTOPOT'O 3JICMEHTOB €CTh HEUETKUC

Yypciia M 1 N, 3aJaHHbIE TaOIUIIAMU:

X 60 75 90 120
Dy (x) 1 0,8 0,2 0

X 60 75 90 120
D, (x) 1 0,7 0,5 0

OmpenenuTs BpeMs pabOThl U3IEITHS.

3. [lansl 1Be HevueTkHe MaTpUIHl HHIMAEHIN A Ha B u B Ha C:

a) M300pa3uth rpadpl MHIMIACHIUH TS KOKIOW U3 MaTPHII.

6) HaiiTi KOMIO3HUIHIO MAaxmin, omnpeaenstoryio unituaenmn A Ha C.

1 0 0
1 07 03 O 0
09 06 O
0O 06 08 1 1
V(A B)= ,V(B,C)=| 1 1 0
09 04 03 0,2 O
05 08 09
0 0 0 05 05
1 0 0
Ha 0om
03 08 1 1 09 05 O
VAB) =| 1 1 0,vBC=|0 0 05 08}
05 05 1 1 05 O 0

4. Pemuth 331a4u METOJIOM MaKCUMHUHHON CBEPTKHU:

Kpurepun Ipennpusitue a; | llpeanpustue a, | lpexnpusartue a; | [Ipexnpusitue a,
K1 0,3 0,4 0,7 0,5
K2 0,25 0,3 0,2 0,5
K3 0,4 0,1 0,5 0,5
K4 0,5 0,6 0,75 0,5
K5 0,6 0,7 0,8 0,5
Ha oM
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Kpurepun Ipennpusitue a; | llpennpusitue a, | lipeanpusarue a; | Illpeanpusitue a,
K1 0,2 0,4 0,7 0,3
K2 0,25 0,3 0,2 0,5
K3 0,7 0,4 0,5 0,7
K4 0,59 0,6 0,75 0,3
K5 0,8 0,7 0,8 0,2
3ansTue 2

IIe.m;: JIaTh 3HAHUS TIOJIOKCHUH HN3y4acMOro Kypca U IIPpUBUTH HABBIKU IIPUMCHEHHA MaTEMATHICC-

KHX METOJ/IOB PEIIeHHS 3a]]a4, B TOM YHCIe, B chepe mpodeCCHOHATBHON qesITeNFHOCTH.

1. IloBTOpEeHue onpeaeIeHNui OCHOBHBIX IOHATHH TeMBI B JOpPME KOHTPOJIBHOTO ONpoca U MPOBepKa
CaMOCTOSITETbHOM PabOThI IO BHIMOIHEHUIO TOMAIIHETO 3aIaHHS.
2. Pemts 3amaun:

a) I[IpoBectu onieHKY crienuanucToB oTaena. OueHnBaeTcs { COTPYTHUKOB 4 IKCIIEpTaMH.

OnpenenauTh COrIacoOBAaHHOCTh SKCIIEPTOB.
Ha 0om

0) [IpoBecTH O1ICHKY COTPYTHUKOB OTAea. OleHUBaeTCs 8 COTPYIHUKOB 5 SKCIIepTaMu.
OnpenenuTts COrIacoOBaHHOCTh 3KCIIEPTOB.
3. Pewnts 3anayu:

a) I[IpoBectu oneHky pernona. OneHnBaercs 8 mokazareneit 4 sxcnepramu. OnpenennTb
COIJIACOBAHHOCTH HKCIIEPTOB.

0) IIpoBectn onenky pernona. OuennBaetcs 10 mokazareneit 5 sxcnepramu. OnpenenuTb

COTJIACOBAaHHOCTH IKCIIEPTOB.
Ha 00M

B) [IpoBecTtu ouenky perunona. Ouenunsaercsi 10 nokasareneii 6 sxcnepramu. OnpenenuTb

COTJIaCOBAHHOCTD 3KCIICPTOB.

Tema 23. DKOHOMHKO-MaTeMATHYECKHE MOJEJIH.

3anarue 1
Henb: naTh 3HaHUS NOJIOKEHUHM H3y4aeMOro Kypca U IPUBUTh HABBIKU IIPUMEHEHHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4KCie, B chepe npodhecCHoHaIbHON

JACATCIIBHOCTH.

1. TloBTOpeHue onpenaesieHNi i OCHOBHBIX MOHATHI TEMBI B (JOpME KOHTPOIBHOTO ONpOca U MPOBEPKa
CaMOCTOSITETIbHOM PabOoThI IO BHIMOJIHEHHUIO IOMAIIHETO 3a/1aHHS.
2. Pemuts 3anayu:

a) OyHKIUS TOJIC3HOCTH TTOTpeduTeNs nmeet Bua U = 4/ X, X, . LleHa equHuIs! epBoro Topapa
paBHa 20 y.e., BToporo — 10 y.e. Jloxox morpedurens cocrapiser - 200 y.e. Haiitn onTuMainbHBIN
MOTPeOUTENbCKHIA HAOOD.

6) OyHKIWS CIpoca Ha HeKOTOpyro mpoaykimio umeer Bu: () =34700- p® +17. Haiirn
CKOPOCTb U3MEHEHHsI CIIpoca MPH LeHe NPOIYKIIMHU, PaBHOH 7 y.e.

Ha 0OMm

0,3,/0,7
B) OyHKIMA M10J€3HOCTU NOTpeOHTENS MMeeT B U =X, “X," . LleHa eMHUIIBI IEPBOro TOBapa

paBHa 15 y.e., Broporo — 5 y.e. Jloxox morpeburens coctasinsiet - 300 y.e. HaiiTu onTuManbHbIH

MOTPEeOUTENbCKUI HA0OD.
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r) Cripoc (] Ha HEKOTOPBIHN TOBAp A 3aBHCHT OT €T0 IICHBI P CICAYIONAM 00pa3oMm:

2401

q(p) = T + 6. Haiiti ckOpOCTh M3MEHEHHS CIIpOca TIPHU LIEHE TOBapa, paBHoii 49 y.e.

3. Pemts 3agayu:

a) OyHKIMA cripoca Ha ToBap A UMeeT BUJ (] = W3JICNHN B MeCSIl, a PYHKIHS

p+88
+1
npemioxeruss S =12+ 6 u3genuit B Mecsiiy, e [eHA eANHUIIBI TOBApa B Y.C.
HaiiTi paBHOBECHYTO 1IeHY TOBapa A W PaBHOBECHBI 00HEM €ro IPOJaxK.
Ha 0om
0) 3aKkoHBI CIIpoca U MPEITIOKECHHS Ha HEKOTOPEI ToBap B nMeroT BU:
g=66—-2p; s=p+27.
HaiiTi paBHOBECHYTO 11eHy ToBapa B n paBHOBeCHBIN 00bEM €ro mpoaax.

4. Pernte 3amaun [JI1, ¢.393]: 7.152 a), 6); 7.153 a), 0) na oom 7.152 B); 7.153 B).

5. Pemuth 3amauy:
HccnenoBaHusMU yCTaHOBIICHO, YTO CIIPOC (] KT' B HEJICITIO HA alleIbCUHBI 3aBUCHT OT €0 I[CHBI

p pyOneit cnemyronmm 00pa3oMm:

q(p) =4284+12p— p°.

OrnpenenuTs IEHy areIbCHHOB MPU KOTOPOH HEANNACTUYHBIN CITPOC MEPEXOAUT B DIACTHUUHBIH.

3ansrue 2
Hennb: naTh 3HaHUS NOJIOKEHUHM H3y4aeMOro Kypca U IPUBUTh HABBIKU IIPUMEHEHHUS
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM 4KCie, B chepe npodhecCHoHaIbHON

JACATCIIBHOCTH.

1. [ToBTOpEHHUE ONpe/ieIeHNI OCHOBHBIX OHATHI TEMBbI B (JOpME KOHTPOIBHOTO OIIPOca U MPOBEpKa
CaMOCTOSTENBHO PabOTHI MO BBIMOIHEHUIO JOMAIITHET0 3a/IaHusL.
2. PemuTe 3amaun:

a) TIpousBoscTeennas ynkmus umeer s Y = a,K L%,

Haiitu npesienibHy0 HOpMY 3aMEHbI TPY/Ia KallMTaJIOM, €CITH B TAHHOM TIPOM3BOJICTBE 3aTPATHI

Tpyna coctarysitot 20 000 pabounx yacoB B TOJI, a TOJ0BBIC 3aTpaThl KanuTaia paBabl S00 MitH. pyo.

0) OyHKIHS U3IEPKEK TPOU3BOJICTBA POIYKIIUH HEKOTOPOIi (PUPMOI MMEET BU:

C(y)=0.1y® —1,2y? + 5y + 250(y.e.).
Haiitu cpenue u nipeienbHbIe U3ICPKKU IPOU3BOJICTBA U BHIYUCINTE UX 3HaYeHus mpu Y = 10.
Ha 0om

B) [poussoacTenHas byukius umeer Bux: Y = a K% L>®,

Haiitn NMpEaACIbHYO HOPpMY 3aMCHBI KalliuTaJla TpyaAOM, €CJIM B IaHHOM ITPOU3BOJICTBE 3aTPAThI
Tpyna coctarysior 10 000 pabounx yacoB B Ioji, a TOJ0BBIC 3aTpaThl KanuTaia paBHbl 250 MITH. pyo.

r) ['omoBbIe H3ep KKK MTPOU3BOACTBA 30HTOB B PYOIISIX ONpEAesIoTes o popMyIe:
C(y)=487500+80y + O,Oly2 ,
/i€ Y — YHCIIO0 BBIMYIIEHHBIX 30HTOB 3a IO,
Haiitu cpennue u npenenbHble U3AEPKKU IPOU3BOCTBA, €CIIU B IIPEBIAYILEM oy ObLIO

BeiTymeHo 10 000 30HTOB.
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3. PemnTe 3amayn:

a) [Ipenmpusitue Kynwio mpuOOp CTOMMOCTEI0 24 ThIC. py0. Exkeromnas HOpMa aMOpTH3AIUH
coctasisieT 10% OT LeHbl OKYTIKH.

Hammucats ypaBHEHUe, onpezesnstoliee CTOMMOCTh prbdopa ot Bpemenu 1. Haiiti crommocTs
mpudopa depes 5 J1eT u yepes 6 JIeT U 3 MecsIa.

Ha 0om

0) IletpoB Kymun KoMIeioTep 3a 15 Toic. pybneii. Exxerognas Hopma amopTtuzanuu pasHa 20%.
HatiTi crouMocTh KOMITEIOTEpa Yepe3 3,5 To/1a U CPOK CITY:KOBI KOMITBIOTEpa.

4. Pemnts 3amaun [JI1, ¢.393]: 7.148 na oom 7.155.
5. Pemnts 3anaun:

a) 3aBUCUMOCTb MEXIY CIIPOCOM (| U LEHOW P eJUHHUIBI MPOIYKILIWH, BBIITyCKaeMOn
HEKOTOPBIM TIPEANPUATHEM, 3a/1aeTCs cooTHoeHnem: (=18 — \/B .

HatiT smacTnaHOCTH cripoca. BEIACHUTE MPU KaKWX 3HAYSHHSIX IICHBI CIIPOC SBISIETCS
AIACTUYHBIM, HEHTPAThHBIM H HEANTACTHYHBIM. Kakne peKoMeHAany O 1eHe eTUHHIIBI PO Ty KITHH
MOXHO JaTh pyKoBoAUTENAM npeanpuarus npu P = 100 u 150 y.e.

Ha 0om

0) 3aBHCHMOCTh MEXIYy 00bEMOM BBITTyCKa TOTOBOW MPOAYKIMU Y (MITH. py0.) 1 00beMOM
MIPOM3BOACTBEHHBIX ()OHIOB X (MIH. py0.) BeIpakaeTcst ypaBHeHuem: Yy = 0,6X - 4.

Haiitu snacTi4HOCTE BBITTYCKa MPOAYKLIUH ISl IPEANIPUATHSL, UMetoniero GoHIb! B pazmepe 40

MJIH. pyOJIei.

3agsarue 3
Iean: 1aTh 3HAHUS MOJIOKESHUHN H3y4aeMOT0 Kypca U MPUBUTH HABBIKH IPUMCHEHHSI
MaTeMaTHYECKUX METOJIOB PEIICHUS 3a/1a4, B TOM YHUCIIE, B chepe npodheccCHoHaTbHOI

JACATCIIBHOCTH.

1. [ToBTOpEHUE ONpeieICHUI OCHOBHBIX ITOHATHIA TEMbI B (hOpME KOHTPOJIBHOI'O OIIPOca U ITPOBEpKa
CaMOCTOSITEILHON PabOThI MO BBHITIOJHEHHIO JIOMAIITHETO 33 IaHusl.

2. Pemuth 3amaun: [JI1, ¢.118-119]: 2.66,2.67 na oom 2.69.

3. Pemuts 3amaun: [JI1, ¢.177-178]: 3.102, 3.104 na oom 3.103, 3.105.

4. PeminTh 3a1a4U:;

03 04 01 100
Jana matpuna npsameix satpar A=| 0,2 0,2 0,1 | u Bexrop koneunoro npoaykra Y =| 150
03 02 01 190

[HocTpouts TabIUIy MEKOTPACIEBOro OajaHca B CTOMMOCTHOM BBIP@KEHUH; HAUTH N3MEHEHUS
BaJIOBBIX BBIMTYCKOB TIPH YBEIHMUYEHUH KOHEYHOTO BBITyCKa MepBoi otpaciu Ha 20%, TpeTheil - Ha

10% u HEM3MEHHOM KOHEYHOM BBIITYCKE BTOPOU OTPACIIH.

Ha oom [JI1,c.119]: 2.68.

Tema 24. MeTon anaau3a nepapxuii.

3anarue 1
He.]'lb: OaTb 3HAHUA OJIOKEHUN HN3y4acMoOro Kypca v IIpUBUTh HABBIKU IIPUMEHCHUA MaTEMaTU4YCC-

KHX METOJ/IOB PEIICHHA 3a]]a4, B TOM YHCIe, B chepe IpodecCHOHATBHON NesITeNFHOCTH.
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1. [ToBTOpEHME ONpeneIeHN OCHOBHBIX MOHITHH TEMBbI B (JOPME KOHTPOJIBHOI'O OIIpOca M ITPOBEpKa
CaMOCTOSITEIILHON Pa0OThI MO BBHITIOJHCHHIO IOMAITHETO 33 IaHusl.
2. Pemuts 3amavu:

ITo ma"HBIM TAOJIHUIIB

Kputepuu [Ipoekr 1 ITpoexrt 2 ITpoekt 3
TpeOGyemMble BIOXKEHUS 7 MiH. pyOne 8 MutH. pybneit 9 miH. pyOnei
Cpok pea3armu 5 et 4 rona 6 jet
KomnuectBo
CO03/1aBaeMbIX pabounx 100 pabounx mecT 110 pabounx mecT 150 pabounx mMecT
MecCT
KauectBo
JIOKyMEHTaLU1 Cpennee Beicokoe Huskoe
OTMCaHMU MPOEKTa

OTIPEACTTUTHCS C IPUOPUTETHOCTHIO KPUTEPHEB U BHIOPATH JIYUIIIHI MPOEKT MpuMeHnB MAU.

Ha 00Mm
[To maHHBIM TAOIAIIEL

Kputepuu [Iperenaent 1 [Iperennent 2 [Iperenaent 3
Brnanenne MS Word, MS Excel MS Excel MS Excel
KOMITBIOTEPOM
3HaHUE HHOCTPAHHOTO Ha Her Yuraro 1 nepeBOXKy CO
sI3bIKA CJI0BapeM
Hanuuue yuyenoit
CTEIICHHI Her Ha T'oToBIIIOCH K 3amInTe

JIUCCePTALNH

OnbIT paboTHI B
IOJKHOCTH 7 net 9 ner 10 net

OIIPEIENINTHCS C IPHOPUTETHOCTHIO KPUTEPHUEB U BHIOPATH JIyUIInil poeKT npuMeHus MAM.

4. ®oH/ OLICHOYHBIX CPEACTB NPOMEKYTOYHOM ATTECTALMH MO JTUCHHUILINHE (MOAYJIIO)

4.1. @opMBbI B METObI TEKYLIEr0 KOHTPOJISI YCIIeBAEMOCTH U IIPOMEKYTOYHOM aTTeCTALNH.

4.1.1. B xoze peanu3anuu JUCIHUIUITMHBI «MaTeMaTHKay UCTIONB3YIOTCS CIIEIYIONUE METOIbI
TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH 00yJarOIIUXCsl:
- TIPY TIPOBEICHUH 3aHATUHN JIEKIIMOHHOTO THTIA: OTPOC.
- Y MTPOBEACHUM MPAKTUUECKUX 3aHATHUI . ONPOC, MPOBEPKA BHIITOJIHEHUS TOMAIITHETO
3aJIaHusl, KOHTPOJIbHAs padoTa.

4.1.2. [IpomexxyTouHas aTTecTalus NpoBoIUTCs B (hopMme 3aueToB — 1, 3 ceMecTpsl U
HK3aMEHOB — 2, 4 CEMECTpBHI.

4.2. MaTepuaJibl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH.

BO]’[pOCLI IJIA ONPOCa HA JEKIUAX U MPAKTUYCCKUX 3aHATHUAX

Tabmwnia 2.
HauMmeHnoBanue TeMEbl
No WJIM pasziena Bomnpocsr

/T | JUCHUIUIMHBI (MOJYJISA)

Pazoen 1. Inemenmol OucKpemHoil MmamemMamuKku, TIUHENHaAA anzedpa ¢ I1emeHmamu
AHAIUMUYECKOUL 2e0MempPuu

1 DJIEMEHTBI TUCKPETHOM 1. Ilonsatue MHOXKeECTBA.
MAaTeMaTUKHU. 2. AOcoiroTHas BeIM4rHA IeHCTBUTEIHLHOIO YHUCIIA.
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JleicTBUTEIBbHBIC YHCIIa K UX OCHOBHBIE CBOMCTBA.
MeTtpuueckoe MpoCcTPaHCTRBO.

MareMaTrueckas JIOTHKA.

Bricka3pIBaHUS U OTIEpAIlUU HAJl HUMHU.

OCHOBHBIE 3aKOHBI JIOTHYECKUX OTICPAITHIA.
OcHOBHBIE TIOHATHUS TEOPUU TPadoB.

. CroiictBa rpados.

10.Cnoco06s1 ipeacTaBieHus rpados.
11.KomOuHaTopuKa.

12.06mue npaBuiia KOMOMHATOPUKH.

13. OcHoBHBIE KJIaCChl KOMOMHATOPHBIX KOH(PUTYparuit

©ooN O~ W

1. MaTpuiibl ¥ oniepanuy Hajl HUMHU.
2. OnpenenuTeny U UX CBOKCTBA.

3. Beruuciienue onpenenuTenei.

4. ObpaTHast MaTpHIIa.

2 | Marpuusl ¥ ONpeaeIuTeENn 5. PAHT MaTPHITEL
6. MuHOpHbI 1 anredpanyecKkue T0NOTHEHUS.
7. PaznokeHWe OMpeneuTeNsi MaTpPUIbl 10 AJIEMEHTaMm
CTPOKH WJIH CTOJIOIIA.
1. OcHoBHbIE TOHATHS U ONPEACTICHHUS.
2. CucreMa N TUHEHHBIX YPaBHEHUI C N IEPEMEHHBIMH.
CrcTeMa IMHEHHBIX 3. Meron 06paTHOfIVManHHLI u @ORMyJ‘IH Kpawmepa.
3 . 4. Cucrema M JIMHEHHBIX YpaBHEHUH C N IEPEMEHHBIMH.
YPaBHCHUH. 5. Meron lNaycca.
y
6. Cucrtema JIMHEHHBIX OXHOPOIAHBIX YPABHEHHH.
7. DyHnamMeHTaIbHasi CUCTEMA PEIICHUH.
1. TloHsTHS B - MEPHOTO BEKTOpPa M BEKTOPHOTO MPOCTPAHCTBA.
2. CkansipHOE ¥ BEKTOPHOE NPOU3BEICHIE.
3. PasmepHOCTE 1 6a3uc BEKTOPHOTO (JIMHEWHOTO) TPOCTPAHCTBA.
4 Bexkropa Ha mmockoctu | 4. Tlepexon K HOBOMY 0a3ucy.
U B IIPOCTPAHCTBE 5. EBKIMI0BO IIPOCTPAHCTBO.
6. JluneiiHbIe omepaTOpHI.
7. CoOcTBeHHBIE BEKTOPHI U COOCTBEHHbIE 3HAUEHUsI JTMHEIHOTO
orepaTopa.
1. Mopenu npeacTaBieHUs] KOMIIEKCHBIX YHCET.
2. Anrebpanueckas ¢popma MpeAcTaBICHUS KOMIUIEKCHBIX YUCel.
5| KommiekcHsle uncna
3. Tpuronomerpuyeckas u nokasareiabHas GOPMBI IPEACTABICHUS
KOMIUIEKCHBIX YHCE]I.
1. CucrtemMbl KOOpAWHAT.
2. Ilpocreiimue 3a1a4u aHAIUTHYECKON T€OMETPHUH.
3. AnrebOpandeckue JTUHHH IIEPBOIO MOPSIKA.
DJIEMEHTHI 4. YpaBHeHHe NMPsIMON Ha MIIOCKOCTH. B3anMHoe pacmnonoxenne
6 aHAJTUTHYECKOM NPAMBIX ¥ TOYEK.
T€OMETPUH. 5. AusreOpanveckue JTUHUU BTOPOTO MOPSIKA.
6. OKpY>XHOCTb ¥ DIUTHIIC.
7. TI'unepbona u napaboua.
8. TlinockocTh M mpsiMasi B IPOCTPAHCTBE.
Pazoen 2. Mamemamuueckuit ananus
[onstre GpyHKIHH.
OcHoBHbIE cBOMCTBA PYHKIHMN U UX KIIAaCCU(UKALHA.
DynKimn o1HOf OnemMeHTapHbIE PYHKINH.
7 [Mpeobpa3oBaHue rpaKoB.

MIEPEMEHHOM.

[ToHsiTHE YUCIIOBOM MOCIIENOBATEILHOCTH.
[penen GpyHKIMYU 1 YUCTOBOH TOCIEIOBATEILHOCTH.
Beckoneuno Manble 1 OECKOHEYHO OONBIINE BETUIUHEL.

Noook~wdE
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8. OcHOBHBIE TEOPEMEI O Mpeaeiax.
9. 3ameuaTenbHBIE IPEIETHI.
10. HermpepbIBHOCTH (PYHKIIHH.

HuddepenumansHoe
UCUHCIICHHE.

[onsiTre Mpou3BoAHON PyHKIINY.

OcHoBHBIC TpaBwWiIa TG EPSHITNPOBAHMS.

[IponsBoaHast CIOXKHOW U 00paTHON (HYHKITHIA.

[Ipou3BoaHbIE HESBHON M TapaMeTPUUYECKH 3aaHHON (QYHKIIH.
[ToHsTHE MPOM3BOAHBIX BBICIIUX MOPSAKOB.

Huddepentman GyHKITHN.

[Tonsatre o muddeperImanax BHICIINX MOPSIKOB.

OcHoBHbIE TeopeMbl u(depeHIHaTEHOTO HCUUCICHUS.

. IIpaBumno Jlonurasns.

10. Bo3pactanue u yObIBaHHE QYHKITHH.

11. XapaktepHble TOYKM (GYHKUMH M XapakTepHbIE JHUHUH HX
rpa¢ukoB (AKCTpeMyM (QYHKUWH, HauOoJbllee M HauMCEHBIIEe
3HaueHWs (YHKIUM Ha OTpe3Ke W WHTEpBalle, BBIMYKIOCTh
(YHKLIWY, TOYKH Mepernda, aCHMITOTHI Tpaduka GyHKIIUH)
12.00mass cxema wuccienoBaHusl (YHKIMHA M TIOCTPOCHUS UX
rpadukoB

©CoNOR~wWNE

Nuterpansnoe
HICUUCIICHHE

1. TlonsTus nepBooOpa3HON U HEOPEAECIEHHOTO HHTETpaa.
2. CpolicTBa HEONPEIENIEHHOTO HTErpaa.

3. Meroxbl HHTErpUpOBaHUS (METO/ 3aMEHBI IEPEMEHHOM, METOT
HWHTETPUPOBAHMUS 10 YaCTSIM, HHTETPUPOBAHUE NPOCTEHIIINX
palMOHATBHBIX IpoOel, HHTETpUPOBaHHE HEKOTOPHIX BHIOB
HppalnroHaIbHOCTEH, MHTETPUPOBAHNE TPUTOHOMETPUIECKUX
(hyHKIIHIT).

4. TlonsaTHe ompeneneHHOro HHTerpaa.

CoiicTBa OIpeAEIEHHOrO HHTErpala.

OmnpeneneHHbI HHTETPal Kak (YHKIMS BEPXHEro Mpesena.
®opmyna Herortona-JleliOHuIA.

MeTo/161 BEIUMCIIEHHUS OTIPEIEJICHHOTO MHTEerpaa (3ameHa
MEPEMEHHOW W HHTETPUPOBAHKE TI0 YACTSIM B ONPEACTICHHOM
WHTETpase).

9. HecoOcTBeHHbBIE HHTETPAIBI.

10.T'eoMeTprYEeCcKUE TIPUIIOKEHNS OTIPEIEIEHHOT0 HUHTErpaIa.

NGO

10

Psaner.

[lonsiTre urcnoBOTO pAnA.

OCHOBHBIE CBOWCTBA PSAIOB.

Heo6xoaumblii TpuU3HAK CXOAUMOCTH Psijia.

[Ipu3HaKK CXOAUMOCTH PSIIOB C HEOTPHUIIATEIHHBIMHU WICHAMHU.
AOCOIOTHAS M YCTIOBHAS CXOAMMOCTh 3HAKOTIEPEMEHHBIX PSIIIOB.
IIpusnak cxomumoct JlelOHUIIA 1A 3HAKOYEPEAYIOMIETOCS
A71a.

7. Crenennsle psaapl. Teopema AbGens.

8. CgoiicTBa CTEIEHHBIX PSIOB.

9. Pamuyc cXoIMMOCTH CTENEHHOTO psifa.

10.Psinet Maksiopena u Teitopa.

T oM E

11

(DYHKHI/II/I HECKOJBKHX
MNEPCMCHHBIX.

[onsaTHs QyHKIMN HECKOIBKUX MTEPEMEHHBIX.

[penen u HEMPEPHIBHOCTH (PYHKITHH.

YacTHble MPOU3BOJHBIE U MOJHBIN AuddepeHnan QyHKIUH.
[IpousBogHas Mo HaNPaBIEHUIO, TPATUECHT QPYHKIHH.
JkcTpeMyMbl (YHKIIMU MHOTHX TIEpEMEHHBIX, HEOOXOMMOE U
JIOCTaTOYHOE YCIOBHE IKCTPEMyMaA.

6. YCIOBHBIN 3KCTpEMYyM.

7. Meron mHOXuTeneit Jlarpanxka.

8. IloHsTHE JBOMHOTO MHTErpAIA.

9. CaezneHue IBOMHOTO UHTErpalia K IOBTOPHOMY.
10.T'eomeTpryecKasi HHTEPIPETALHS TBOWHOTO HHTEPAIa.

arwnE
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12

Huddepennmanbpabie
YpaBHEHHS.

1. OcHOBHBIE TOHSTHS.

2. OOiiee U YaCTHBIC PEIICHUS OOBIKHOBEHHBIX

I QepeHInaTBEHBIX yPaBHEHUH.

3. duddepeHnmanbaple ypaBHEHHUS IEPBOTO MOPSIKA.

4. 3apmada Kommm (ycrmoBHe CymecTBOBaHUS U €IMHCTBEHHOCTH
peLeHus).

5. Henonnsie auddepennpanbabie ypaBHEHUS IEPBOTO MOPSAKA.
6. JlubdepennpaibHbie ypaBHEHUS IEPBOTO MOPSIKA C
Pa3IeNAIONMMUCS EPEMEHHBIMH.

7. Opnopopansle nquddepeHnnanbHble ypaBHEHUs TIEPBOTO
HOpSIKA.

8. Jluneiinsie muddepeHnnanbHpIe ypaBHEHHUS IEPBOTO MOPSIIKA.
9. MuddepenuuanbHble ypaBHEHHUs] BTOPOTO TOPSIIKA,
JIOITyCKAaIOUINe TIOHIKEHHE TTOPSIKA.

10. Inddepennpansabie ypaBHEHUS BTOPOTO MOPSIKA C
MMOCTOSTHHBIMU K03 prnmeHTaMu.

Pazoen 3. Teopus eeposamnocmeit

U mamemamudecKkas cmamucmuxka

1. OcHOBHEIE OHATHS TEOPUHU BEPOSITHOCTEM.
2. Cnyualinble COOBITHS.
3. BeposaTHOCTh COOBITHS  (KJIACCMYECKOE, CTATUCTHYECKOE U
TeOMETPHUECKOE ONPEAEITICHUS BEPOSTHOCTH).
TeopeMsbl ClI0KEHHS] BEPOSATHOCTEM.
VYcnoBHas BEpOATHOCTD. TeopemMa YMHOKEHHSI BEPOSTHOCTEM.

4
13 | Caywaiimsie co6 >
TYHAHHBIC CODRITHA 6. HesaBucumbie coObITHS.
7. ®opmyna momHO# BepositHocTH. Dopmyna baiieca.
8. TloBTopHBIC He3aBUCUMBIE HcTibITaHus. Dopmyna bepayu.
9. JlokanbHas 1 UHTErpajibHas TeopeMbl MyaBpa-Jlamaca.
10. TeopeTnKo-MHOKECTBEHHAsT TPAKTOBKA OCHOBHBIX TIOHSTHU U
AKCHOMaTHYECKOE MTOCTPOEHHE TEOPHUHU BEPOSITHOCTEM.
1. JluckpeTHBIE M HEMPEPBIBHBIE CIyYaiiHble BETUYHHBI.
2. OyHKIUSA pacIpeeeHns CIly9aifHOW BETHIUHBIL.
3. IlnoTHOCTH  pacripeneneHuss  HEMPEepPHIBHOW  CITy4alHOM
BEJIMYUHBI.
4. Yucnossle XapaKTePUCTHKU CITyyaitHbIX BEJIMYHH:
MaTeMaTH4YeCcKOe OKUAAHHE, TUCIEPCUs, CpeiHee KBaJpaTHYECKOe
oTKJIOHEeHHE. X cBoiicTBa.
5. HauanbHble U IEHTpaJIbHBIE MOMEHTHI CITyYaiHBIX BEMUHH.
6. OCHOBHBIE 3aKOHBl paclpelesIeHUsT CIyYalHBIX BEJIUYUH:
PaBHOMEPHOE, bepryin, Ilyaccona, JKCIIOHEHLUAJIBHOE,
14 | CnyudaiiHble BETUYMHBI | HOPMAIBHOE.
7. HepaBenctBa MapkoBa u YUeOblmieBa. 3akoH OONBIIMX YHMCEI.
Teopemsr YeOrimena, bepuymnnu u Ilyaccona.
8. LlenTpanbHas nipe/iebHAs TeopeMa.
9. MHOroMepHbI€ CiTyyailHbIE BEJINYHUHBI.
10. dyHkuus pacnpeneneHus U IIOTHOCTh JBYMEPHOH CIIy4aifHOM
BEJTMYNHBI.
11. 3aBucuMEbIe M HE3aBUCHUMBIE CITydYaifHbIE BEJTHYNHBI.
12. YcnoBHBIE 3aKOHBI PacIpeIeIeHusl.
13. UncnoBble XapaKTepUCTUKU JABYMEPHBIX CIYYalHBIX BEITHYWH.
KoBapuanusi, ko3 PHUIMeHT KOppessiyu.
1. 3agaun 1 OCHOBHBIE TOHSATHUS CTATHCTHKH.
2. BeIOOpOYHBI METOI.
OCHOBEI MaTEMATHICCKOM 3. 'eHepanbHas COBOKYIHOCTh M BBIOOpKA, BapHAlMOHHBIA DS,
15 HOJIMIOH 4acTOT, THUCTOrpaMMa, SMIUpHYecKas (CTaTUCTUYECKas)

CTaTUCTHUKH.

(YHKIHS pacrpeeIeHusL.
4., YucnoBble XapaKTePUCTUKHA BEIOOPOYIHOTO PACTIPEICIICHHUS.
5. Tlonsarne 06 oreHKe mapamMeTpoB. XapaKTEPUCTHKH OIICHOK.
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6. MeTonpl HaxOoXXAEHHS OLCHOK: METOA MOMEHTOB, METO[
MAaKCHUMAJILHOTO ITPaBJION0A00Hs, METO/I HAUMEHBIINX KBaJPaTOB.

7. Tloustie 06 MHTEPBAILHON OLICHKE mapaMeTpoB. JloBepuTeb-
Hasl BEPOSITHOCTb U JOBEPUTENbHBIA HHTEPBAIL.

1. IIpuHIWT TPaKTUYECKOH YBEPEHHOCTH.
2. TloHarHe cTaTHCTHYECKON THITOTE3EL.

[IpoBepka 3. OOmiast cxeMa MPOBEPKH CTATUCTUIECKOM THITOTE3HI.
16 CTAaTUCTUYECKUX 4. TlpoBepka runoTe3 O paBEHCTBE CPEAHUX U JUCTIEPCUI IBYX
TUIIOTES. COBOKYITHOCTEH.
5. IIpoBepka rumnores o 3aKOHE paclpeeiIeH s BBIOOPKU.
6. IIpoBepka rumore3 00 OJHOPOAHOCTH BBIOOPOK.
1. OmHOdaKTOPHBIN NUCTIEPCUOHHBIN aHAIH3.
2. MexrpynmnoBasi Bapraiusi.
3. BHyTpurpymnmnoBast Bapuanms.
DJIeMEHTBI 4. [IByx(akTOpHBIN TUCTIEPCHOHHBIN aHAIN3.
17 AUCIICPCHOHHOTO, 5. dyHKIHMOHAIbHAS, CTaTUCTHYCCKAS 51 KOppesInOHHasI
PErpecCuoOHHOr0 1 3aBUCHMOCTH.
KOPPEJISALIHOHHOTO 6. JInnelinas mapHas perpeccus.
aHaIMu3a 7. Koadpdumnment gerepMuHaIIm.

8. IlpoBepka 3HAYMMOCTH YpaBHEHHS PETPECCHH.
9. Ompenenenue NOBEPUTENBEHBIX MHTEPBAIOB AJsI KOAPHHUINEHTOB
1 QYHKIIH PETPECCHH.

Pazoen 4.9xkonomurxo-mamemamuueckue memoovl u Mooeau

1. MaremaTudeckoe IpOrpaMMHUPOBaHHE.
2. CyuHoCTh JIMHEHHOTO MPOrPaMMHUPOBAHUS U METOBI

18 MaremaTtunueckoe JMHEHHOTO IPOrPaMMHPOBAHUS B PEIICHUN SKOHOMUYECKHX 33/1ad.
porpaMMHUpPOBaHUE. 3. TpaHcmopTHas 3a7a4a ¥ METOJIbI €€ PELICHNUSI.
4. Meto/pl TMHAMIYECKOTO IPOrPAMMHPOBAHUS B PEIIICHUH
HKOHOMHYECKHX 3371a4.
1. CiiyyaiiHble MPOLECCHl U UX XapaKTePUCTHUKH.
Ciry4aiinble TpOLECCH U | 2, MapKoBCKHe HPOIIECCHI.
19 DJICMEHTBI TCOpUHU 3. Ypasuenus Yenmena-Kommoroposa.
MAacCOBOTO 4. OCHOBHBIE TIOHATHSI TEOPUH MAaCCOBOTO OOCITY)KHBAHHS.
00CITyKUBaHUSI. 7.MeToisl TEOPHH MAacCOBOTO OOCIHY)KMBaHHS B PCUICHAH
HKOHOMHUYECKHX 3a]au.
1. Haznauenwue, copepkanue U 001acTH IPUMEHEHHS METO/Ia
DIEeMEHTHI TEOpUN CEeTEeBOT0 IUIAHMPOBAHMUS U YIIPaBICHHUSI.
20 | cereBoro mwianupoBanus 1 | 2. OCHOBBI IOCTPOEHUS U ONTHMU3AINHU CETEBBIX Ipa(uKoB.
yIIpaBJICHUS 3. MeTossl TeOpUH CETEeBOrO IUIAHWPOBAHHUS W YIPABICHUS B
pELICHUH YKOHOMUYECKHUX 3a/1a4.
1. 3agaum Teopun UTP U METOJBI UX PEIICHUS.
21 DNeMEeHThI TEOPUH UTP 2. CTaTUCTUYECKUE UTIPhI
3. IlpuMeHeHre TEOpUH UTP B PELICHUH SKOHOMHYECKHX 3a/1a4.
1. HeyeTkne MHOXKECTBA M ONIEPALIUH HAJl HOUMH
3JeMEeHTHI TEOpHH .
2. MaTpHuiibl HHIIUICHIINH U HEYSTKUE MATPHIIBI
22 HEYETKHX MHOXECTB H . .
3. MHOroKpHuTepHaIbHBIN BEIOOP AIbTEPHATHB IPHHATHS PEIICHUIT
JKCIIEPTHAS OLIEHKA
4. MeToa SKCHEPTHBIX OLEHOK
1. Mopenu moBeieHUs TOTPEOUTEIIS.
2. TTpou3BoJICTBEHHBIC MOJIEIIH U TIPUKJIAJHbIC 331a49K B
OKOHOMHKO-
23 3KOHOMHKE, Mojiesib KoO6a-[yriaca.

MAaTEMAaTHYCCKHEC MOACIIN.

3. O0uye Moiear SKOHOMUKHU: MOieNnb JIeOHTheBa, TUHEHHAS
MOJ€Eb OOMEHa.
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1.OcHOBHBIEC OHSATHS M CYIIECTBO METO/Ia aHATIN3a HEPAPXHIA.

2.TTocraHoBKa 3a/1a4m.

3.Maremaruueckuii anmapar.

4. PerieHne KOHOMHYECKUX 3a7a4 METOJ0OM aHan3a
MepapXui.

MeTton aHann3za
24 HepapXui.

KonTposbHble 3a1aHus.

Texkymuil KOHTPOJIb 3HAHUM CTYJEHTOB U OCBOCHHBIX KOMIIETCHIMH B TEYCHHUE KaKIOIO
ceMecTpa IpeJCTaBiIsseT COOOH HEe TOJIbKO KOHTPOJIBHBIE ONPOCHI IO OCHOBHBIM IOHSATHSIM
NOpPOIIEHHBIX TeM, HO M NPOBEPKY JOMaIIHUX 3amanuii (ykazanel B 1m.3. "CoaepkaHue u
CTPYKTypa IUCHMIUIMHBI (MOIyis)" - 3aiaHus HPAKTUYECKHX 3aHSITHIL), a TakkKe IPOBEPKY
BBITNIOJIHEHMS TUCBMEHHBIX KOHTPOJIBHBIX 3a/JaHUM.

B kxaxmoMm cemecTpe BBINOJIHSIOTCS TPU KOHTPOJBHBIE PabOTHI MO MPOWIECHHBIM TEMaM
JUCLUIUIMHBL, OOBEAMHEHHBIE B CEMECTPOBbIE KOHTPOJbHBIE 33JaHusd M3 6 3a1ad Kaxjaoe (B
YETBEPTOM CeMeCTpe 7 3ajay).

Ilo BblaHHOMY IIpenojaBaTesieM HOMEpPY BapuaHTa 3aJaHHUs C IIOMOLIbI TAaOIUIIBI
BapHaHTOB, ONPEEIAIOTCS HOMEpA BapUaHThl BXOAAIIUX B 3a/laHuE 3a/1ay.

3a7aHus BBINOJIHAIOTCS B IHCbMEHHOM BHJIE UJIH B (hOpME 3JIEKTPOHHOTO JOKYMEHTA.

OO6pasen opopMIICHHS TUTYJIBHOTO JIUCTA 3aaHUS IPUBEACH B [IprtoxkeHuH.

Cpoxu ciavu 3a1aHuii:

3ananue 1 (mepsblil cemectp)  — 15 Henens (no 10 nexaOps);
3amanue 2 (BTopoit cemectp)  — 15 megens (mo 20 mas).
3amanue 3 (Tperuii cemectp)  — 15 Henmens (1o 10 nexalps);

3amanue 4 (deTBepThIil cemecTp) — 15 Hepens (mo 20 mas).

Cpoxku 3a4era 3a1aHui (C YI€TOM UCIIPABIEHUS OMIHOOK):

3amanue | (mepsbiii cemectp)  — 17 Henens (10 20 nexadps);
3amanue 2 (BTopoii cemectp)  — 17 Henmens (mo 1 uroHs).
3ananue 3 (Tpetuii cemectp)  — 17 megens (no 20 nexadpsi);

3ananue 4 (ueTBepThiit cemectp) — 17 Henens (10 1 uroHs).

Cmyoenmbul ¢ HeGbINOIHEHHBIMU KOHMPOIAbHBIMU 3A0AHUAMU K IK3AMEHY
(3auemy) He oonyckaromcs.
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Tabdauuna BapuaHTOB

Homepa eapuanmoe 3a0au

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

10

3aoaua
Ne gapuanma

3a0anus

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,
25.

26.

27.

28.
29.

30.

31.

32.

33.

34.
35.
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Koutpoabnoe 3aganue Nel
Koutpoabnasi padora Nel

3agaya 1. J{okazare JJOTHYECKUil 3aKOH, UCTIONB3YS TaOIUIBI HCTHHHOCTH.

Bapuant 1. X A(Y AZ) & (XAY)AZ.
Bapuant2. Xv(YVvZ) < (XvY)vZ
Bapuant 3. XvYAZS (XVY)A XV ).
Bapuant4. X AY & Xv Y.

Bapuanur 5. XA (YVvZD) S XAYvVv XALZ
Bapuant 6. (X > Y)< (Y — X).
Bapuant7. X oY) (X—>Y)A(Y - X).
Bapuant8. (X oY) ( XvY)A XV Y).
Bapuantr9. X—-Y)& X VY.

Bapuant 10. XvY < XA Y.

3agaua 2. Haiitu onpenemutens npoussencnus asyx matpun det (A- D) u det (A-D™).

-4 1 -1 -4 1 -1
Bapuant 1 A=l 0 2 3 D=0 2 3
5 -2 1 0 0 4
3 1 31 2
Bapuanr 2 A=0 2 -1 D=|0 2 3
5 -2 2 0 05
4 0 3 0 1
Bapuanr 3 A={0 1 -2 D=|0 -2
2 4 1 5 4
12 1 0 4
Bapuanr 4 A=0 1 -2 D=/0 1 8
3 1 3 -21
6 2 1 7 1
Bapuant 5 A= 2 3 D=|0 5 -2
5 0 0 0 1
5 1 -1 8
Bapuanr 6 A=|2 2 D=|0 3
0 -2 1 0
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Bapuant 7

Bapuanr 8

Bapuanrt 9

BapuanTt 10

3agaya 3. Haiftu paHT MaTpHIIbl

-2 0 -1
A=l 0 2 3
1 -2 4

Bapuanr 1

2 1 -4
A=|4 2 O
1 -3 4

Bapuanrt 3
1 0 2
A=|-1 2 3
-3 10

Bapuant 5
-1 2 3
A=|1 4 1
2 03
Bapuant 7
1 -11
A=l2 -1 3
3 -2 4

Bapuant 9

Kontpoasnas paGora Ne2

—2 -1 3
A=| 4 2 -6
2 1 -3

Bapuanr 2
-1 3 5
A= 2 -6 O
1 -3 -5

Bapuanr 4

0 2 4
A=|3 -1 5

2 0 1

Bapuanr 6
5 3 -1
A=| 0 -6 2
-5 -3 1

Bapuant 8
123
A=l1 4 1
2 0 3
Bapmuant 10
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3apaua 4. Pemuth cucteMy ypaBHeHHH MeToAoM ["aycca

Bapuanr 1 Bapuanr 2 Bapuant 3
X +2X, + X3 =4 3X; — Xy + X3 =3 X; +2Xy — X5 =2
Bapuanr 4 Bapuanr S Bapuanr 6
.
3X;, =X, +2X; =7 2% — X, +2X5 =1 2X, —3X, + X; =5
X, +2X, —X; =2 3% +2X, —X3 =9 X, +4X, —X; =3
(2%, —3X, +5X; =11 X, —4X, +3X3 =-5 3%, +2X, +3%, =1
Bapuanr 7 Bapuant 8 Bapuant 9
X, — 2X, + 2% = —1 X; —3X, + X3 =6 —4X; +5X, +2X3 =—12
Bapuant 10

2X; —6X, —4X; =26

Kontpoannas padora Ne3

3apayva S. Haiitu MaTpuily JIuHeHOTO peoOpa3oBaHus, IEPEBOSIIETO KasKAbI BEKTOP X IBYXMEPHOTO
JIMHEHHOI' 0 IPOCTPAHCTBA B BEKTOP Y 110 CIEAYIOIIEMY AJITOPUTMY:

Bapuanr 1. CummeTpryHOe OTOOpaKEHHE OTHOCHTENBHO TpsiMoll X; = 0, a 3aTeM OBOPOT Ha
90° o yacoBo#i CTpeIKe.

Bapuanr 2. CumMmeTpryHOEe OTOOpaKEHHE OTHOCHTENBHO TpsiMoi Xp = (0, a 3aTeM OBOPOT Ha
90° npoTHB YaCOBOW CTPEIIKH.

Bapmuanr 3. CummeTpryHOe OTOOpaKEHHE OTHOCHTENBHO IpsiMoii X; = 0, a 3aTeM cumMer-
pUYHOE 0TOOpaKEHHE OTHOCUTENBHO NpsiMor X, = 0.

Bapuanr 4. CummMmeTpryHOe OTOOpaKeHHUE OTHOCHTENBHO MpsiIMOi X, = 0, a 3aTeM cUMMeT-
pHYHOE 0TOOpaKEHNE OTHOCUTENLHO NpsiMor X3 = 0.

Bapuanr 5. CummeTpryHOEe O0TOOpaskeHHE OTHOCHTENBHO Hadasla KOOPAMHAT, a 3aT€M MOBOPOT
Ha 90° IpOTHB YaCOBOM CTPEINIKH.

Bapwuanr 6. CummeTpryHOe OTOOpaKEHHE OTHOCHTENBHO MpsiMO X, = 0, a 3aTeM cuMMer-
pUYHOE 0TOOpakeHHE OTHOCUTEIHHO Havyajga KOOPIMHAT.

Bapuanr 7. CummeTpuyHOe 0TOOpa)keHUE OTHOCUTENBHO Haudajla KOOPAMHAT, a 3aTeM CUMMET-
pUYHOE 0TOOpaKEHHE OTHOCUTENLHO NpsiMor X3 = 0.

Bapuanr 8. CummeTpryHOEe 0TOOpaskeHHE OTHOCHTENBHO Haydala KOOPAMHAT, a 3aT€M CUMMET-
pUYHOE 0TOOpaKEHHE OTHOCUTENBHO NpsiMor X, = 0.

Bapuanrt 9. IToBopor mo wacoBoil crpenke Ha 90°, a 3aTeM CHMMETPHUYHOE OTOOpakeHHe
OTHOCHUTENBFHO NpsiMoHi X, = 0.

Bapuanr 10. CuMMeTpuyHOe 0TOOpakKeHHEe OTHOCHTENBHO TMpsiMoit X; = (0, a 3aTeM MOBOPOT Ha

90° npoTHB YaCOBOMH CTPEIIKH.
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3anaua 6. Jlans sepuminsl peyromsrnka A(X, Y;), B(X,, Y,), C(Xs, Y3) -

CocraBuTh: a) ypaBHECHUS MeIHaHbl U BBICOTHI Tpeyronsiuka ABC , mpoBeneHHbie u3 BepiinHbl A ;
0) ypaBHEHHE OHCCEKTPUCHI BHYTpeHHETO yria B .

A B C
Bapuanr 1 (3,1 (-13,-11) (-6,-3)
Bapuant 2 (26,-5) (2,2) (-2,-1)
Bapuant 3 (-2,3) (-18,-9) (-11,15)
Bapuanr 4 (6,8) (-1,-2) (1,-7)
Bapuanr 5 (5,4) (3,-9) (-12,8)
Bapuanr 6 (14,-2) (11,8) (15,-6)
Bapuant 7 (-21,4) (4,10) (-6,7)
Bapuant 8 (-3,-4) (8,-7) (16,12)
Bapuanr 9 (22,8) (4,14) (-5,9)
Bapuant 10 (-8,-7) (6,16) (-4,-14)

Kontpoannoe 3axanue Ne2

KonTpoasnasa padora Nel

3agaya 1. Beraucnute npenensr QyHKITHI

Bapmuanrt 1 Bapmant 6
32
X=X =x+1
im—— i 2 o [y2
N —3x1 2 1@0(\/x +X+1—-/X X)
Bapuant 2 Bapuant 7
. 1 4 1 12
lim| ———— lim _
X—2 X_2 X _4 X2 X—2 X3_8
Bapmant 3 Bapuant 8
Iim—“zx2+3x l V1+2x -3
10 343 _ 0y X'EW
Bapuanr 4 Bapuant 9
lim sin X - tgx lim sin 2x
x—0 1 —C0oS X x>0 J1+ X —1
Bapuanr 5 Bapmuant 10
3
_ (2x+5)" lim(1—2x)*
lim x>0
x>o\ 2X+1
3anaua 2. MccnenoBath QyHKIMIO U TIOCTPOUTH FPadUK.
Bapuanr 1 Bapuanr 6

x* 2
YZI“LZ& y=x3(1-x)



Bapuanrt 2

y — X2e—2x

Bapuant 3
y= < X
2

Bapuanr 4
X
== _2x°
y 4

Bapuanr S

Yy =X+1+X

KonTtposbnas padora Ne2

3anaua 3. HaiiTu HeonpeieIeHHBIN HHTETpal.

Bapuanr 1
Ix -arctg 2xdx
Bapuanr 2
I X-In3xdx
Bapmant 3
j x* e~ dx
Bapuanr 4

_[0033 2x dx

Bapuant S

J'In22xdx

3agaya 4. VccnenoBaTh CXOIUMOCTh YHUCIOBOTO psAa

Bapuanr 1
2, 3n°+2n
nzzl“ n*+5n-5
Bapuanr 2
iln(l+ izj
n-1 n

Bapuanr 3

i\/n2 +7
n®+12

n=1

Bapuant 7

y =/xe”

BapuanTt 8

2
+2x%°

y:xz—l

Bapuant 9

X2

= —2x?
Y=

Bapuanr 10

y=Xx>+2+J-X

Bapuanr 6
j In (3x + 2) dx
Bapuant 7
j X - e dx
Bapuant 8
I(x+ 2) - cos 3x dx

Bapmuant 9
,[ xdx

X* +3x—4
Bapuanr 10
J'sin3 3xdx

Bapuanr 6

= nk3"
2

n
1 N

Bapuant 7

[~y
< n
2y

Bapuant 8

o0 10n
2

n=1
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Bapuanr 4 Bapuant 9

= In(n+3) = n(3"-4)
Bapuanr S Bapuanr 10
= 1 < 1

le Jn® In(n +1) le 2/ne In(n+1)

Kontpoannas padora Ne3

3agauya 5. VccnemoBaTh QyHKINH HAa SKCTPEMYM

Bapmuanr 1 Bapuanr 6
z=xy*(2-x-Y) z=xy*(1-x-Y)
Bapuanrt 2 Bapuanr 7
2=x’y*(1-x+Y) z7=xy*(L-2x-Y)
Bapuant 3 Bapuant 8

y y
z=e2(x*+Yy) z=e2(x*-y)
Bapuant 4 Bapuanr 9
z=e*(y*—2x) z=e*(y*+2x)
Bapuant 5 BapmuanTt 10
z=xy—In(x+vy) z=—xy—In(x-y)

3anaua 6. Haiitu oOmiee pemenue nuddepeHunaab-HOro ypaBHeH)s IEPBOro NOpsaKa

BapmuanTt 1 BapmuanT 6
- .4
2y —y* +x=0 Y = yxy
Bapuanr 2 Bapuant 7
y'+¥:xex’2 Xy —y =y
Bapuant 3 Bapuant 8
. 1 - X
Y=< y-y=e
Bapuanr 4 Bapuant 9
Xy =1-x* y —2xy =e*
Bapuant 5 Bapuanr 10
Yy +x=1 2X°yy +y* =2
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Koutpoannoe 3axanue Ne 3

KonTpoasnas padora Nel

3agaua 1. bpocator 1Ba kyOmka. CYMMHUPYIOT YHCIIO OYKOB, BRITIABIINX HA BEPXHUX I'PAHAX KYOHKOB.
[TocTponTh MHOKECTBO 3JIEMEHTaPHBIX COOBITHIA (2 M €TO TTOAMHOKECTBO, COOTBETCTBYIOIIEE
yKkazaHHOMY coObITHIO A. Hafiti BeposiTHOCTE coObITrs A. [IoCTpOUTH TOIMHOMKECTBO,

COOTBETCTBYIOIIee COObITHIO A (momomHeHue A). HaliTi ero BeposTHOCTS.

Bapuant

CoObITHE A

1

A={cymma oukoB OoibIire 3}

A={cymma oukoB OoibIire 4}

A={cymma oukoB Gosbie 5}

A={cymma oukoB OoibIire 6}

A={cymma oukoB Gosblie 7}

A={cymma oukoB 6osbIie 8}

A={cymma oukoB Gosbie 9}

A={cymma oukoB 6osnbmie 10}

O |NOOI|B~|WN

A={cymma oukoB 6osbie 11}

[EEN
o

A={cymma oukoB Gosplie 2}

3anaua 2. B ogqHom cocyae Haxogsrces by 6enpix u U, yepHbIX mapos. Bo BTopom — B, 6enbix u Y,
4yepHbIX. bpocatoT n1Ba kyOuka. Ecii cymMMa 04KOB, BBITABIINX HA BEPXHUX I'paHax, MeHbie 10, OepyT
ap u3 MepBOTO COCy/a, eciu Oombie win paBHa 10 — U3 BTOpOro.

Bapuant

YciaoBue 3agaun

1

b,=7;9,=6;B5,=5;4,=9

BrinyT 6ensbrii map. KakoBa BeposiTHOCTB
TOTO, YTO CyMMa OYKOB ObLIa HE MEHbIIIE
10?

b,=7,9,=6;B5,=5;4,=9

BrinyT uepHslit map. KakoBa BeposTHOCTB
TOT0, YTO CyMMa OYKOB ObUia MeHblie 10?

B]_=6; q1=5; 52:7; q2=9

BrrayT 6enbrii map. KakoBa BeposiITHOCTB
TOT0, YTO CyMMa O4YKOB Obl1a MeHbie 107

B]_=7; q1=5; Bzzg; q2:6

BrinyT uepHslit map. KakoBa BeposTHOCTB
TOTO, YTO CyMMa OYKOB ObLTa HE MEHbIIIE

10?

b,=5; q1=6; 52:9; q2:6

BrinyT uepnblii map. KakoBa BeposiITHOCTb
TOTO, YTO CyMMa OYKOB ObLIa HE MEHbIIIE

10?

B]_=5; qlzg; 52:7; I‘I2=6

BrinyT Genbiii map. KakoBa BeposiTHOCTB
TOT0, YTO CyMMa OUYKOB ObU1a MeHplIe 107?

B]_=5; q1:7; 52:6; q2:9

BrinyT uephslii map. KakoBa BeposITHOCTb
TOT0, YTO CyMMa OYKOB OblJIa HE MEHBIIIE

10?

B1:5; q1:7; B2:9; q2:6

BrinyT Genbiii map. KakoBa BeposiTHOCTB
TOT0, YTO CyMMa OYKOB ObUia MeHblie 10?

B]_=4; q1:8; Bzzg; I‘I2:6

BrrayT 6enbrii map. KakoBa BeposITHOCTB
TOT0, YTO CyMMa OUYKOB ObU1a MeHplIe 10?

10

B]_=8; q1:4; 52:6; I‘I2:9

BrinyT uepHslil map. KakoBa BeposSTHOCTB
TOT0, YTO CyMMa OYKOB OblJIa HE MEHBIIIE

10?
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Kontpoasnas paGora Ne2

3agaya 3. CnyuvaiiHas BenuuuHa X 3a/iaHa TUIOTHOCTBIO paclpeeiicHus BEpOSITHOCTEH (CM. Tpaduk).
ITocTponts rpadmk GyHKIH pacTpeeTeHrsI BEpOATHOCTEH, HANTH MAaTEeMaTHIECKOE OXKHIaHUE H

JIUCTEPCUIO CITyYaHOW BEIUYHUHBL.

f(x)
d
b

Bapuant a b c d Bapuant a b C d
1 0 0.3 1.15 0.5 6 1 1.7 2.28 0.6
2 0 0.6 13 0.5 7 1 2 2.6 0.4
3 0 05 1.25 05 8 2 25 3.3 0.4
4 05 1 1.7 0.6 9 2 3 3.6 0.4
5 1 15 2.2 0.6 10 3 4 4.4 0.6

3amaua 4. 3aKkoH pacnpe/ieNieHns] TBYMEPHOH ANCKPETHON ciydaiiHoi BemrarHEI (X, Y) 3a1aH TaOnurei:

Y
0 1 2 3
X
-1 0,02 0,03 0,09 0,01
0 0,04 0,2 0,16 0,1
1 0,05 0,1 0,15 0,05

Haiitu ycinoBHbIE 3aKOHBI pacIpeACIICHUS:

Bapuant
1 CITy4aifHO¥ BenmmunHbI X ripu ycnoBun Y = () 1 cirydaiiHOW BenmnuuHb! Y 1pH yciroBun X = -1
2 CITy4aifHO¥ BenmmunHbI X ripu yenoBuu Y = 0 1 cirydaiiHol BenmmuuHb! Y 1ipu ycroBuu X = 0
3 ciy4aitHoil Bennunabl X npu ycsnoBun Y = 0 1 cinydaiiHol BenmunHb! Y mpu ycnoBun X = 1
4 CITy4aiiHOM BemM4MHbI X MpH yclioBuH Y = | 1 cirydaifHOW BeHYuHBI Y NP yCIoBUU X = 1
) ciydaitHo# BenmunHbl X nipu yeioBur Y = 1 1 ciyvaiiHoi BennuuHbl Y mipu yeinoBun X = 0
6 ciydaitHo# BennuuHbl X nipu ycsioBun Y = 1 u cinydaiiHol BenuuuHbl Y nipu ycnosun X = -1
7 ciydaitHo# BennunHbl X pu ycsioBun Y = 2 U ciy4aiiHOW BennuuHbl Y npu ycnosun X = -1
8 ciydaitHo#l BemunHbl X 1pu ycinoBun Y = 3 1 ciy4aiiHoi BesmunHbl Y 1ipu yeinoBun X = 0
9 CITy4aiiHOM BETMYMHBI X MPH YCIOBUH Y = 2 1 CIIy9aifHOW BEeIHUWHBI Y MPH yCIoBUHU X = 1
10 CITy4JaitHOW BEIMYUHBI X TIpH yCIIOBUH Y = 3 U CITydaitHOM BeqTudIuHBI Y TIpH yeiroBun X = 1
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Kontpoannas padora Ne3

3agaua 5. [IpencTaButh JaHHYIO BRIOOPKY B BHJIE BAPUAIMOHHOTO psiaa. [locTpOUTh MONKUIOH 4acToT,
TUCTOTpaMMY U TpadyK SMIUPHUECKON (PYHKIINU pactpeeieHusl.

Bapuant Boi0opka
1 3| 8 17 6 14 6 9 5 9 12 | 17 6 7 8 6
2 6580 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
3 6| 1 1 7 3 4 1 3 8 9 10 | 12 6 7 2
4 50| 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
5 60| 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
6 30| 40 | 35| 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 85 | 60 | 45 | 45
7 55| 50 | 55 | 30 | 60 | 40 | 75 | 80 | 70 | 40 | 80 | 35 | 80 | 35 | 75
8 80| 40 | 35 | 50 | 70 | 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
9 65| 60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 451 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

Haiiti Moy, MemuaHy, cpeiHee U TUCTIEPCHIO (CMETEHHYIO M HECMEIICHHYTO).

3anaua 6. [lepen BeIOOpaMu B ropojie ObLTO omporireHo N uenoBek. U3 uux K uenoBex otmanu
MMpEANOYTCHUC HBIHCIIHEMY MOpPY. Ha xakoe KoJIu4ecTBO roJI0COB MOMKET pacCUnUTBIBAaTh MIp Ha
BbIOOpax, eciu Beero B ropoae N u3dupateneil (BEIYUCIHATE C TOBEPUTENBbHOI BeposTHOCTHIO 0.95 1

0.99).

Bapuaut n k N
1 500 200 30000
2 1200 300 80000
3 800 200 100000
4 600 150 50000
5 700 140 90000
6 750 250 60000
7 1500 400 35000
8 900 200 33000
9 500 120 40000
10 1500 800 330000

Kountpoannoe 3ananue Ne 4
KonTpoasnas padora Nel

3agava 1. MetonoM AMHAMHYECKOTO IPOrPaMMUPOBAHUS OCYIIECTBUTH BEIOOP TPAHCIIOPTHBIX
MapILIPYTOB MJIM TEXHOJIOTHUECKUX CIIOCOO0B M3roToBIeHU u3aenuii. Cymma Beca Iyr MUHHMAaJbHA.
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19

Bec nyr

Bap. |1 |2 3|4 |5|6 |7 [8]|9]10]11]12]13 1415|1617 |18
1 2511012 |5 |10 7 |15 |13, 7|5 |3 |4 ]| 7[1]1]4
2 3|72 |12 |11 |3 |11 11|11 |14 |17 |42 |5 |52 |24
3 2141 ]183|]19|]4 12|29 11126 |1 |6 |[11]3 |34
4 2 8|6 |17]14 |5 |13|4]|10|18| 9 |7 | 7|7 |15]4]4]4
5 28| 7(11]13|6 |15|5 |11 |17, 6 |9 |6 |5|5[|7]|7]4
6 2 3| 715|157 |14|6 |12 |11 4 |11 ]5 |9 |83 |44
7 2151319148 |183/8 13|14, 3 |14]9 ]10]9[11]3 ] 4
8 2|6 |2 [11]18]|9 179 |11 )17 8 |15 11|12 |5 |12 2 | 4
9 2 (3/11]19|13| 3 |18|10|17 |18 | 5 |12 |6 |11 |12|10]| 5 | 4

10 2 711220114 |19(11]19 13| 4 |11 |7 ]|]6[9[3 ]34

3agaua 2. ChopmupoBath 6a3UCHBIH 1aH MeTOI0M Dores U HAUTH ONTUMAJIBHOE PEIICHUE!

BapuasuT 1
B, B- B; B,
A, 5 7 3 100
A, 1 2 5 150
A, 3 4 1 50
75 80 60 85
Bapuant 2
By B, B; B,
A, 5 11 9 T 100
A, 6 3 1 8 20
A; 3 5 2 160
90 70 110 80
Bapuaurt 3
By B, B; B.
A, 3 4 6 2 300
A, 7 3 g 11 400
A, 5 2 6 4 150
250 400 110 90
BapuanTt 4
B, B, B; B,
A, 7 12 4 6 150
A, 5 6 3 4 130
As 13 8 7 3 160
120 80 &0 70
Bapuasut 5
B, B, B B,
A, 7 4 2 6 150
A, 1 3 5 4 130
A, 8 10 1 3 160
100 190 80 70
Bapuaut 6
B, B, B; B.
A, 8 7 2 4 a0
A, 3 5 9 8 110
As 10 2 6 7 100
120 50 80 30
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Bapmant 7

B, B, B; B,
A, 1 3 2 5 110
A, 2 4 6 1 70
A 8 1 7 100
50 60 90 80
Bapuant 8
B, B, B; B,
Ay 2 1 6 7 150
A, 3 11 2 60
A 4 2 1 3 90
40 120 60 20
Bapuant 9
By B, B; B.
A, 8 12 9 6 180
Ay 10 7 5 13 160
A 6 4 11 9 160
130 80 90 100
Bapuant 10
B, B, B; B.
A, 4 3 g 1 270
A, 2 10 4 150
As 3 3 9 180
200 80 140 110

3anaya 3. Haiitu cranoHapHble BEpOSTHOCTH A1 cilydaiiHoro npouecca N, 3aganHoro rpagom

IIEPEXOJ0B COCTOSIHUI:

Kontpoasnas paGora Ne2

Bapuanmur 1 — 3.

Bapuanmur 4 — 6.

Bapuanmuot 7 - 10.
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Bapuanm - 2 A A My Hy Ha
1 1 1 1 1 2 3
2 1 2 3 1 1 1
3 3 2 1 1 2 3
4 1 1 1 1 2 3
5 1 2 3 1 1 1
6 3 2 1 1 2 3
7 1 1 1 1 2 3
8 1 2 3 1 1 1
9 3 2 1 1 2 1
10 2 2 1 1 2 2

3agaya 4. PaccumTarh mapaMeTphl CceTeBOro TpaduKa, HCIONB3YS CIEAYIONINEe BPEMEHHBIE
MOKa3aTeNu padoT:

Bapuantbi

Koab1 pador
Noel | Ne2 | Ne3 | Noeqg | Ne5 | Ne6b | Ne7 [ Ne8 ([ Ne9 [Nel0

10 | 12 | 11 9 13 | 14 8 15 9 12
12 | 11 | 10 8 10 | 13 | 12 9 10 8
28 | 30 | 32 | 27 | 25 | 24 | 22 | 29 | 27 | 22
35 | 36 | 38 | 40 | 42 | 44 | 46 | 45 | 40 | 42
12 | 11 8 10 7 9
55 | 58 | 60 | 63 | 65 | 64 | 62 | 60 | 63 | 54
22 | 23 | 24 | 25 | 26 | 25 | 24 | 23 | 22 | 26
32 | 30 | 31 | 29 | 28 | 33 | 31 | 28 | 31 | 28
6 5 7 3 4 5 8 9 3 6
10 | 11 | 12 | 10 9 10 | 11 | 12 9 10
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Kontpoasnas padora Ne3

3agaya 5. Matpuna A B MaTpuYHON UTPE UMEET BUJL

x 2 3
vy 3 4
6 7 8

YcTaHoBUTH IIpU KaKUX X U y B MAaTpULIC A nmeercs CCJIOBAsA TOYKaA U PCIIUTL UTPY:
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Bapuantbl
3HaueHua
Noel | Ne2 | Ne3 | Noeqg | Ne5 | Ne6b [ Ne7 [ Ne8 ([ NeO [Nel0
X 2 3 7 9 12 5 6 4 7 1
y 11 12 4 8 8 3 5 6 3 7

3agaya 6. Permth 3aa9y METOIOM MaKCHMUHHOW CBEPTKH.

Bapuant 1
Kpurepun IIpennpusitue a; | llpeanpustue a, | llpexnpusitue a; | Ilpexnpustue a,
K1 0,6 0,4 0,7 0,5
K2 0,7 0,7 0,3 0,7
K3 0,9 0,1 0,5 0,3
K4 0,4 0,8 0,59 0,5
K5 0,6 0,7 0,8 0,7
Bapuanr 2
Kpurtepun Ipennpusitue a; | llpennpusitue a, | Ilpexnpusrtue a; | lIpexnpusitue a,
K1 0,3 0,45 0,78 0,52
K2 0,25 0,35 0,24 0,5
K3 0,4 0,15 0,55 0,59
K4 0,5 0,65 0,75 0,5
K5 0,6 0,7 0,8 0,58
Bapuanrt 3
Kputepun IIpennpusitue a; | IlpennpusnTue a, | lIpennpusitue a; | IlpexnpusnTue a,
K1 0,32 0,46 0,17 0,3
K2 0,255 0,35 0,23 0,7
K3 0,42 0,15 0,57 0,8
K4 0,52 0,64 0,75 0,9
K5 0,61 0,73 0,18 0,51
Bapuanr 4
Kpurepun Ilpennpusitue a; | llpennpusTue a, | lIpexnpusitue a; | IlpexnpusTue a,
K1 0,32 0,44 0,27 0,1
K2 0,25 0,43 0,2 0,4
K3 0,24 0,41 0,54 0,5
K4 0,55 0,68 0,75 0,2
K5 0,26 0,79 0,78 0,5
Bapuanr 5
Kpurepun Ilpennpusitue a; | llpexnpusitue a, | Ilpexnpusrtue a; | IIpexnpusitue a,
K1 0,23 0,24 0,67 0,1
K2 0,25 0,32 0,42 0,15
K3 0,44 0,21 0,55 0,1
K4 0,52 0,66 0,75 0,55
K5 0,56 0,47 0,48 0,35
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Bapuanr 6

Kpurepun IIpennpusitue a; | llpeanpusitue a, | llpeanpusitue a; | Ilpexnpusitue a,
K1 0,73 0,84 0,7 0,35
K2 0,45 0,32 0,72 0,5
K3 0,44 0,13 0,35 0,65
K4 0,5 0,56 0,75 0,15
K5 0,6 0,79 0,8 0,5
Bapuanr 7
Kpurepun IIpenqnpusitue a; | IIpexnpusrue a, | Ilpexnpusarue a; | IIpexnpusitue a,
K1 0,35 0,47 0,74 0,85
K2 0,25 0,35 0,23 0,35
K3 0,4 0,51 0,35 0,5
K4 0,54 0,65 0,75 0,59
K5 0,6 0,76 0,88 0,57
Bapuant 8
Kpurtepun Ipennpusitue a; | llpennpusitue a, | Ilpexnpusrue a; | IIpexnpusitue a,
K1 0,33 0,4 0,47 0,5
K2 0,25 0,23 0,42 0,35
K3 0,34 0,15 0,55 0,25
K4 0,75 0,65 0,75 0,15
K5 0,6 0,47 0,8 0,51
Bapuant 9
Kpurtepun Ipennpusitue a; | llpennpusitue a, | Ilpexnpusrue a; | Ipexnpusitue a,
K1 0,2 0,4 0,7 0,6
K2 0,25 0,33 0,24 0,3
K3 0,3 0,17 0,57 0,51
K4 0,9 0,6 0,75 0,45
K5 0,6 0,57 0,8 0,35
BapmuanTt 10
Kpurepun Ilpennpusitue a; | llpennpusnTue a, | lIpexnpusitue a; | IlpexnpusnTue a,
K1 0,3 0,48 0,74 0,7
K2 0,15 0,83 0,72 0,45
K3 0,49 0,16 0,53 0,85
K4 0,53 0,36 0,75 0,52
K5 0,26 0,77 0,8 0,5

3agaya 7. ['pynma u3 4 3KcrepTOB OLIEHUBAET KayeCTBO MPOIYKINK 7 mpeanpusatuil. X npeanodyrenus
MIpeJICTaBIeHbl B Tabnuie. Berauciants KodpGUIMEHT KOHKOPAANWKA M OIEHHWTHh €ro 3HAYMMOCTh Ha
yposHe a = 0,05 — onpeeuTh COriacoBaHHOCTh SKCIEPTOB.

Bapuanr 1
IIpeanpusitus Okcnepr 1 Jxcnepr 2 Okcnept 3 Okcneprt 4
II1 1 4 1 1
12 3 3 2 2
I3 2 2 4 4
114 3 1 5 2
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Bapuanr 2

Ipeanpusitus

Okcnepr 1

Okcnepr 2

Jxcnepr 3

Okcneprt 4

II1

12

113

T4

115

I16

7
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Bapuant 3

Ipeanpusitus

Ixcnepr 1

Ikcnepr 2

Ikcnepr 3

Ikcnepr 4

1

7

12

I13

T4

I15

I16

7

DRI WIN| &
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Bapuanrt 4

Ipeanpusitus

Ikcnepr 1

Ikcnepr 2

Ikcnepr 3

Oxkcneprt 4

1

1

12

13

114

I15

116

7
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Bapuant 5

Ilpeanpusitus

Ikcnepr 1

Ikcnepr 2

Jkcnept 3

Ikcneprt 4

1

12

113

114

I15

116

117

WD (N[ WIN W[

I IESENIEES
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Bapuanr 6

Ipeanpusitus

Okcnepr 1

Okcnept 2

Jkcnepr 3

Okcneprt 4

1

112

113

114

115

116

117

N0l RP|WN W o

N[OOI W W[

~NOH RO BRININ
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Bapuant 7

Ipennpustus

Ikcnepr 1

Ikcnepr 2

Jkcnepr 3

Jkcnepr 4

II1

1

4

2

2

12

I3

114

3
6
4

1
2
4

2
4
7

1
2
5
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15 4 6 1 2
I16 7 3 6 5
117 2 7 5 7
Bapmuanr 8
IIpeanpusTus Ikcnepr 1 Ikcnept 2 Ixcnept 3 Ikcneprt 4
111 5 6 2 3
112 3 7 2 3
113 2 5 4 1
114 1 4 7 3
I15 3 1 1 6
I16 6 2 6 7
117 7 2 5 2
Bapmuant 9
IIpeanpusitus Ikcnepr 1 Ikcnept 2 Ixcnept 3 Ixkcneprt 4
11 4 6 2 6
12 1 7 1 3
113 2 2 4 3
114 4 4 5 3
I15 3 1 3 2
116 6 3 7 1
117 7 4 6 7
Bapmuant 10
IIpeanpusitus Ikcnepr 1 Ikcnept 2 Ixcnepr 3 Ixkcneprt 4
11 6 3 7 4
12 3 4 5 4
113 2 7 4 4
114 1 1 6 1
I15 3 5 1 7
116 7 2 2 2
117 5 6 2 3

4.3. OneHo4HbIe CPeACTBA I MPOMEKYTOYHON aTTeCTAllUM.

Ilepeuyenb BOpoOCcoB 11 MOATOTOBKM K 3a4ety (1 cemectp)

Pasnen 1. Dnemenmor ouckpemnot mamemamuxu, 1uHeluHas aieedpa ¢ nemMeHmamu
ananumudeckou 2eomempuu (Tembl 1-6)

©CoNOA~ N E

el el ol ol o
COUlRWNEO

[Tonsite MHOXKecTBa. CrIOCOOBI 3a/1aHUS.

ITogmHO)€ecTBO. MOIIHOCTE KOHEYHOTO MHOXKECTBA.

Jwnarpamma Benna-Ditnepa.

Onepanuny HaJ MHOXKECTBAMH.

CBoOIICTBa MHOKECTB.

Jloruka Bbeicka3biBanuil. [Ipocroe, c10%HO€E BHICKA3bIBAHUE.

Tabnuia HICTUHHOCTH BBICKA3bIBaHUH.

KOHBIOHKTHBHAS U JU3bIOHKTUBHAS HOPMAJIbHBIE (DOPMBI.

Jloruka npenukaroB. KBantop BceoOmnocTu. KBanTOp cyiiecTrBoBanus

. OcHOBHBIE OHATHS Tpada.

. HeopuentupoBaunnsiii rpad. Bepmnna. Pedpo.

. OpuenTtupoBanHblii rpad. Bepmuna. Jlyra.

. Matpuiia CMEKHOCTH.

. MaTpuiia MHIIUIEHTHOCTH.

. Kombunaropuka. O6mue npaBuia KOMOMHATOPUKH.
. [lepectanoBku. Pazmemienus. Coueranus.

72




17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

IlepecTaHOBKH, pa3MEILIEHUs U COYETAHUSI C TIOBTOPEHUSIMH.
OCHOBHBIE CBEJICHUS O MaTPULIAX.

Ornepanuu HaJy MaTpPULIAMHU.

Ornpenenurenu KBaJpaTHbIX MATPULL.

CBoiicTBa onpeaenuTeNIe.

OO6patHas marpuna.

Panr matpunsl.

CucrteMa N JIMHEHHBIX YPABHEHUN C N MEPEMEHHBIMH.
Merton oOparHoit Matpuilsl U hopmynsl Kpamepa.

Meron I"aycca.

CucreMbl TUHEHHBIX OJHOPOJHBIX YPABHEHUMH.

[ToHsATHA N-MEPHOTO BEKTOPA U BEKTOPHOTO IPOCTPAHCTBA.
CkasiipHOE U BEKTOPHOE IPOU3BEJCHHUE.

PasmepHoCTh 1 6a3UC BEKTOPHOTO MPOCTPAHCTBA.

[lepexon k HOBOMY 0a3ucy.

EBKIIMI0BO TPOCTPAHCTBO.

JInneliHbIE OnIEpaTOpPHI.

Cob6cTBeHHbBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO Olleparopa.
Mopnenu npeacTaBiieHUs: KOMIUIEKCHBIX YUCEIL.
Anrebpanueckasi GopMa MpeICTaBICHUS KOMITJIEKCHBIX YHUCE.

TpuronomeTpuyeckas U mokazaresibHas (OPMBI IIPEICTABICHUS KOMIUIEKCHBIX YHCEIL.

CucTteMbl KOOpAMHAT.

IIpocreiimue 3a1a4n aHATUTUIECKON T€OMETPUH.
YpaBHeHUE JTMHUU HA IUIOCKOCTH.

YpaBHEHHE NIPAMON.

VYcnoBus napajuieIbHOCTH U NEPIEHIUKYIIPHOCTH IPSIMBIX.
Paccrostnue oT TOUKM 10 IpAMON.

OKpy’KHOCTb U JJUIUIIC.

['unepbona u napabona.

[TonsspHBIE KOOPAVHATEI.

[T1nockocTh 1 npsiMasi B IPOCTPAHCTBE.

IlepeyeHb BONPOCOB /Uil MOATOTOBKM K 3K3aMeHY (2 cemecTp)

Paznen 2. Mamemamuueckuii ananuz (Tembl 7-12)

CoNoOAEWNE

[ e N e S N
O WNREO

[Tonstue pynxuu. OCHOBHBIE CBOMCTBA U KIacCU(UKAIUS.
[penen ¢pynkiun. OCHOBHBIE TEOPEMBI O Mpeeax.
HenpepsiBHOCTH QyHKIINH.

[TonsiTre mpon3BoAHON QyHKINH.

OcHoBHbIe npaBuIa AuddepeHnpoBaHusl.

Huddepennnan GyHKIIUH.

OcHoBHBIE T€OpEMBI AU(PPepeHIINATHLHOTO HCUUCICHHUS.
IIpaBuno Jlonurans.

Bospacranue u yosiBanue QyHKIui.

. XapakTepHble TOUKH (PYHKIMIA U XapaKTepHbIE JIMHUU UX IpadUKOB.
. Obm1as cxema uccieroBaHus (PYHKIMM U TOCTPOEHUS X TPaUKOB.
. IlonsiTust mepBooOpa3HOI 1 HEONPEIEIIEHHOTO HHTErpaJa.

. CBOliCTBa HEOIIPEIETIEHHOI'O HHTETpaIa.

. MeToapl MHTETpUPOBaHUSL.

. Ilonusgrue OMMPCACIICHHOI'O MHTCrpaJia.

. CBoOliCTBa ONPEICIICHHOTO NHTETpara.
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17.

18.
19.
20.
21.
22.
23.

24.
25.

26.

27.
28.
29.

30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

OnpeneneHHbI HHTETpal Kak GyHKUUSA BepxHero npeaena. @opmyna Heiorona-
JleliOHMIIA.

MeTo/1bl BBIYMCIIEHUS ONPEAEIEHHOTO MHTETpaa.

['eomeTpryeckue NpUI0KEHUs ONPENEICHHOIO HHTETpaIa.

HecoOcTBeHHbIE HHTETPAIBIL.

[TonsiTre yncioBoro psaaa. OCHOBHBIE CBOMCTBA PAIOB.

[Tonsitre cxomumocTu psina. HeoOXoaumblii MpU3HAK CXOJAUMOCTH Psija.

[TpusHaky cpaBHEHHs Ul UCCIIEI0BAaHUSA CXOAUMOCTH PALOB € IOJIOKUTEIbHBIMU
YJIEHAMHU.

JlocTatouHble IPU3HAKYA CXOAUMOCTH PSAJOB C HEOTPULATEIbHBIMY YWICHAMM.
AOCOII0THAs ¥ YCIOBHAs CXOMMOCTb 3HAKOIIEPEMEHHBIX psaoB. IIpu3Hak cxoaumoctu
JleiiOHMIIa 71 3HAKOUYEPEAYIOIIErocs psja.

CrenenHble psabl U UX cBoiicTBa. Teopema AbGerns. Paguyc cXoquMocTu CTENIEHHOTO
psza.

Psansr Tennopa u MaxkinopeHa.

[TonsTHEe QYHKIIMM HECKOJIBKUX MIEPEMEHHBIX, IIPEAeT U HEMPEPHIBHOCT (PYHKIUH.
YacTHble MPOU3BOHBIE IEPBOTO TOPSIIKA U MONHBINA Auddepernnan GyHKIun
HECKOJIBKUX [IEPEMEHHBIX.

[Ipou3BoHAs IO HAMPABIICHUIO, TPAAUECHT (PYHKIUH.

OKcTpeMyMbl YHKIIMU MHOTUX [IEPEMEHHBIX, HEOOXOIMMOE U JOCTAaTOYHOE yCIIOBHE
AKCTpEMyMa.

VYcioBHBIN 3KCTpeMyM (DyHKIIMH JBYX epeMeHHbIX. MeToa MHOuTenel Jlarpanxa.
JIBoiinble nHTErpasl. CBeleHne KpaTHOIO MHTErpaia K IOBTOPHOMY.
I'eomeTprueckas MHTEpIIPETaLds ABOMHOIO MHTErpaa.

OO0bikHOBEHHBIC MU dhepeHIranbHbIe ypaBHeHU. OCHOBHBIE TIOHSTHS.
Juddepenunanbable ypaBHEHHs IEPBOTO MOPSJIKA C pa3AeSIOIIUMUCS IEPEMEHHBIMU.
Opnnopoaubie quddepeHnraIbHble ypaBHEHUS IEPBOrO MOPsIKa.

Jlunelinble nuddepeHnnanbHble ypaBHEHUS IEPBOTo MOpsAKa.

JuddepennmanbHble ypaBHEHUS BTOPOTO MOPSAKA, JOIMYCKAOIMEe TOHMKEHUE MOPsIKa.
Oob11ee peleHre 0JHOPOJHOTO JIMHEHHOr0 1n(hepeHnaTIbHOr0 ypaBHEHHUs BTOPOTO
NOPSAJKA C TOCTOSIHHBIMU KO3(PPUITMEHTAMHU.

YacTHoe pelieHre HeoJHOPOTHOTO JIMHEHHOro 11 depeHInaTIbHOr0 ypaBHEHHS
BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 pULIeHTaMu.

IlepeuyeHb BONpoOCcoB 1Jisl MOATOTOBKM K 3a4eTy (3 ceMecTp)

Pasnen 3. Teopus eepossmnocmeti u mamemamuueckas cmamucmuxa (Tembl 13-17)

1.
2.

©ooN O~ W

OcHoBHbIE OHATHSA TEOPUH BeposiTHOcTel. CiydaiiHble COOBITUS U X KJIaCCU(pUKALUS.
BepositHoCTh coObITHA. Kitaccuueckoe, CTaTUCTUYECKOE U TEOMETPUIECKOe
OIIpeCIICHUS.

JlelicTBUS HaJl COOBITUSMH.

TeopeMsl CIIOKEHUS U YMHOKEHHS BEPOSATHOCTEN.

3aBHUCHUMBIE U HE3aBUCUMbBIE COOBITHS. Y CIIOBHASI BEPOSTHOCTD.

®opmyina nonaHoM BeposTHOCTH. Teopema baiieca.

IToBTOopHBIE HEe3aBUCcUMBIE UcibITaHus. Dopmyna bepryiuu. Teopema Ilyaccona.
JlokanbHas 1 HTErpangbHas TeopeMmsl Myaspa-Jlamnaca.

CrnyuaiiHast BEIMYMHA U €€ 3aKOH pacipeneneHus. JJUCKpeTHbIE U HEPEPhIBHBIE
CIy4YaiiHbI€ BEJTUYUHBI.

10. OcHoOBHBbIE 3aKOHBI pacHpeeseHus CIy4alHbIX BETMUYMH: paBHOMEpHOe, bepHyu,

[TyaccoHa, SKCITOHEHITMAIEHOE, HOPMAaJIbHOE.

11. ®ynkuusa pacnpeneneHus ciydailHOW BenuuuHbl. [IIIOTHOCTB pacnpeneneHus

HEMPEPHIBHOW ClTydallHOW BeJIMYMHBI. MIX cBoiicTBA.
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12.

13.

14.
15.
16.
17.
18.

19

20

21.
22.
23.
24,
25.

26
27

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

UucnoBble XapaKTEPUCTUKU CITYYailHBIX BETUYMH: MAaTEMAaTUYECKOE OKHUIaHHE,
JUCIIEpPCHs, CpeIHEE KBAAPATUUECKOE OTKIOHEHUE, UX CBOMCTBA.

Moga, Mennana, KBaHTUIM. HavanpHble U HEHTPAIbHBIE MOMEHTHI CIIYYaHbIX
BEJINYMH.

HepasencrBa MapkoBa u UeOrbImiesa.

3akoH Oonbiux uncen. Teopemslr Yeonimea u bepuymmu. Teopema Ilyaccona.

LenTpanbHas npeenpHas Teopema.

MHoOroMepHsbI€ Clly4aiiHbI€ BETUYNHBI.

@yHKIUA U ITIOTHOCTh PACpeeIeHUs JBYMEPHOU CllydalHOM BEJIMYUHBL. X
CBOMCTBA.

. 3aBHCHMBIE U HE3aBUCHUMEIE cnyqai/'leIe BEJIUYMHEI. Y CIOBHBIE 3aKOHEI

pacnpeeseHus.

. HucnoBbsle XapaKTEPUCTUKU JBYMEPHBIX CIIy4alHbIX BennuuH. KoBapuanus,

K02 (D PUITUEHT KOPPEISALINH.
OO6mue cBeieHUsI O BHIOOPOYHOM METOJIE.
Bapuatmonssle psbl U uX rpaduyeckoe n300paxeHue.
UucnoBble XapaKTEPUCTUKHN BBIOOPOUHOTro pacupenenenus. Mx cBoiicTsa.
[TonsiTre 06 oneHKe MapaMeTpoB. XapaKTEPUCTHUKU OLIEHOK.
MeTo bl HaXOXKIAEHUS OLIEHOK: METO/I MOMEHTOB, METOJ] MAKCUMAJIbHOTO
MPaBA0N01001sI, METO]l HANMEHBIIIUX KBAAPATOB.

. Orenka reHepaibHON JI0JIM, TEHEPATBLHOM Cpe/IHEN U TeHEPATbHON AUCIIEPCHH.
. IlonsiTue 06 MHTEpBANBHON OlLIEHKE MapaMeTpoB. [loBepuTenbHas BEpOSITHOCTh U

JIOBEpUTENIbHBIN UHTEpBaL. O0bEeM BHIOOPKHU.
[ToHATHE CTAaTUCTUYECKOM MMIIOTE3bI U 001Iast CXeMa ee IPOBEPKH.
[IpoBepka rumnore3 o paBeHCTBE CPEHUX U TUCTIEPCUI IBYX COBOKYITHOCTEH.
ITpoBepka runoTes o 3aKOHE pacupeeIeHUs BIOOPKH.
IIpoBepka runore3 00 0THOPOAHOCTH BBIOOPOK.
OnHO(aKTOPHBIN JUCTIEPCUOHHBIN aHAU3.
MexrpynmnoBas Bapuauus. BHyTpurpynmnoas Bapuausi.
JIByX(akTOpHBII TUCTIEPCUOHHBIN aHAIN3.
OyHKIMOHANbHAS, CTATUCTUYECKAs! U KOPPEISLMOHHAS 3aBUCIMOCTH.
JInnelHas nmapHas perpeccusi.
Koadpdunuent nerepmunanuu. IlpoBepka 3Ha4MMOCTH YpaBHEHUs pEIPECCUHU.
Omnpenenenne 10BEPUTEBHBIX HHTEPBAIOB A KO3 (OUIMEHTOB U (PYHKIUU
perpeccuu.

IlepeuyeHb BONpOCOB /i MOATOTOBKHM K 3K3aMeHy (4 cemecTp)

Paznen 4.Oxonomuko-mamemamuueckue memoowvt u mooeau (Tembl 18-24)

1.

ok w

S

MareMarnueckre METOJbl ONTHMH3AaIMM W MaTeMaTH4ecKoe IpOorpaMMHUpPOBAaHUE,
METO/bI PEILICHMUS.

O6mas Moienb 3a/1a4l JTMHEHHOTO MTPOrPaMMUPOBAHMSI B CTAHAAPTHOW M KaHOHHYECKOM
(dopmax 3ammucH, METO/IbI PeILICHHS.

CuMIUIEKC-METOT PEMICHMS 3a]1a4 IMHEWHOTO TPOrpaMMHUPOBAHUS.

I'paduueckuit MeTo1 perieHus 3a1a4 JMHEHHOTO MPOrpaMMHUPOBAHUSI.

JIBOMCTBEHHAas 3ajada JIMHEMHOrO IPOrPaMMHUPOBAHUSA, HKOHOMUYECKHUN CMBICI
JBOMICTBEHHBIX IIEPEMEHHBIX.

TpancnopTHas 3a1a4a JJMHEMHOTO POTPaMMHUPOBAHUS.

Meron ceBepo-3anagHOrO yria — COCTaBJICHHE II€PBOHAYAIBLHOIO OIOPHOrO IIIaHa
IIOCTABOK JUIsl PEIICHUs TPAHCIIOPTHOM 3a4a4¥ JINHEHHOTO IPOTrPAMMHUPOBAHUS.

Meron MUHUMAIBHOIO 3JIEMEHTa — COCTABJICHME IIEPBOHAYAIBLHOTO OIIOPHOIO ILIAHA
IIOCTABOK JUIsl PEIICHUs TPAHCIIOPTHOM 3a1a4y JINHEHHOTO TPOrpaMMHUPOBaHUS.
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9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.

Meron ®orenss — cocTaBiieHHE NEPBOHAYAIBLHOIO OMNOPHOTO IUIAHA MOCTaBOK ISt
pellIeHrs TPAHCIIOPTHOM 3a/1a4yl IMHEHHOTO MPOTrPaMMHUPOBAHHUSL.
[lepepacnpeneneHue miaHa MNOCTaBOK, IIUKJIbI IEPECUETA.

Meton ~ mOTeHIMANOB  JUIsl  pELIEHUs  TPAHCHOPTHOM  3aJayd  JIMHEHHOro
MIpOrpaMMHUPOBAHUSL.

OO61as mocTaHOBKA 33Jjaul JUHAMUYECKOro nmporpammupoBanus. [Tpunnun bemnmana.
Meroa perieHus MapIIpyTHOM 3a1a4d JUHAMAYECKOTO MPOTPaMMUPOBAHUS
CrnyyaitHble IpOIECChl M UX XapaKTEPUCTUKH.

MapkoBckue cirydaiiHbie mporecchl. [I0Toku coOBITHIA.

VYpasuenust Konmoroposa-Uenmena. [IpenenbHbie BEpOSATHOCTH COCTOSHUM.

OO01mas xapakTeprCcTHKa CUCTEM MacCOBOTO OOCTYKUBAHUSI.

[Ipoueccel rubdenn U pa3MHOKEHUS

CucremMbl MaccoBOT0 00CITY>)KMBaHUA C OTKa3aMHu.

CucreMbl MacCOBOTO 0OCTYKUBAHUS C OKUTAHUEM.

Hasnauenwue, coneprxkanue u 006J1acTi MPUMEHEHHUS METOa CETEBOTO TUIAHUPOBAHUS U
yIpaBICHUS.

OCHOBBI IOCTPOCHUS CETEBBIX TPAPUKOB.

Pacuer nmapametpoB cereBoro rpaguka.

AHanu3 ¥ ONTUMH3AIUS CETEBOTO Tpaduka.

OcCHOBHBIE TIOHATHUS TEOPUH UTP.

Pemenvie UTphl B UMCTBHIX M CMEIIAHHBIX CTPATETHSX.

OOt arOPUTM pelIeHUs MAaTPUUHBIX UTP.

AHaTATHYECKUN METOJ| PEIICHHSI MATPUYHBIX PEIICHUS UTP.

I'eomeTpuyeckuii METOJ] pelieHHsI MATPUYHBIX PELICHUS UTP.

Wrepaunonnsiii Meton (Meron BPAYHA - POBMMHCOHA) penienust MaTpU4HbIX UIP.
Pemenrie MaTpHUHBIX UTP METOAOM JIMHEHHOTO MPOTPAMMHUPOBAHUSI.

Craructuueckue urpsl. [IpuHarTue penieHus B yCIOBUSIX HEOTPEIETEHHOCTH
Heuerkue MHOXeECTBa U Oomepaluy HaJl HUMHU.

Marpuiibl HHUUAECHIMI 1 HEYETKUE MATPHULIBI.

MHOTOKpHUTEpUATBHBII BBIOOP allbTEPHATUB MPUHATHS PEIICHUIA.

MeToJ1 3KCIEPTHBIX OLIEHOK.

DKOHOMHKO-MaTeMaTH4ecKre Moienu. Moenu noBeaeHus! ToTpeOuTes.
[Tpoun3BoACTBEHHBIE MOJIETH U TIPUKJIAAHBIC 3a/1a4u B SKoHOMUKE. Monens Koboa-
Hyrmaca.

OO0mme Mozenu B skoHoMuke. Mojeinns JleonToesa. JInnelinas Moaens oOMeHa.
OCHOBHBIE OHATHS U CYILIECTBO METO/Ia aHANIM3a UepapXHil.

Cxema U aNTopuTM METO/Ia aHau3a UePAPXHA.

Perrenne s5KOHOMUYECKHX 3aJ1a4 METOJIOM aHaJIN3a UEPAPXU.

K 3auetam u sK3amMeHaM JOIMYCKAIOTCS CTYIEHTHI, BBIIOJIHUBILINE BCe TPEOOBaHUS yUEOHOMN
OpoTrpaMMbl, CIOAaBIIKME W 3alUTUBIINE B YCTAHOBJIGHHBIE CPOKM BC€ BUABI 3aJaHUi U padoT
(ucripaBUBILINE BCE OTMEUEHHBIE HEOCTATKH ).

DK3aMeHbl M 3aueThl MPOBOIUTCA MO OuieraM. B sKk3aMeHallMOHHBIN OWIeT BXOIAT IBa
TEOPETUYECKHUX BOIIPOCA U OJIHA 33a]]aua U3 YKCia BKIIOYEHHBIX B IUIAHBI TPAKTHUYECKUX 3aHITUN
WM KOHTPOJIbHBIE 3a/laHus (B OWJIeT A 3a4eTa - OJJUH TeOPETHUECKUI BOIPOC U OJ[HA 33]a4a).

Tpe6OBaHI/I$I K YPOBHIO OCBOCHHA MOUCHHUILIMHBI BKIIOYAKOT 3HAHUC onpeneneHm‘/'I
paccMaTpruBaACMbIX HOHSITPII>'I, ITIOHUMAaHHEC (bOpMyHI/IpOBOK U Ujaei JoKa3aTeabCTB HCTIOJIB3YCMBbIX
TEOPEM, 3HAHHUEC O0Ka3aTCJIbCTB OCHOBHBIX TCEOPEM, H3JIaracMbIX Ha JICKOHAX, YBCPCHHOC
BJIaACHUC MCTOJaMU PCIICHUA 3a1a4, COACPIKAIINXCA B IJIaHAX IMTPAKTHICCKUX 3aHITHM.

Ixana oneHnBaHNA.
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3agav

JTan ocBoeHMs Ioka3zarenu Kpurepun CpencrBa
KOMIIeTeHIIUH OLlcHUBAHMS OLICHUBAHMS (MeToabI)
OLICHUBAHMS
YK-1.1.1. Cniocoden IMocemaer IMocemaer yuyeOHbIE TecTrupoBanue
KPUTHYECKH yuyeOHblIe 3aHATHSA 3aHATHA 110 TeopeTHYeCcKOn
OLICHUBATH 10 IUCHUILIHHE. AMCUMILIMHE J1JISA MOArOTOBJICHHOCTH.
HHpopmanmio ¢ Beinosanser M0JIy4YeHHUs UTOTOBOM KourpoJsbHas
HCTOPUKO- CaMOCTOSITEJIbHYIO OLIEHKH. padora, KpyrJblii
¢puiocopckoi ToukH padory. 3Haet BogiieyéH B pemienue | €roJ, Keic 3axaya
3peHus. MaTepHaJl NOBBIIICHHOMI
NpeaMeToB CJI0KHOCTH 3a/1a4.
YMmeer aHaIU3MPOBATH
HCTOPHKO-
unocodpckue
TO0/IX0/1bI
YK-1.1.2. ITocemaer IMocemaer yueoHbIe TecTtupoBanue
Cnoco0en y4yeOHble 3aHATHSA 3aHATHA 110 TeopeTH4YecKon
KPUTHYECKH 10 IUCHUILIHHE. AMCUHMILINHE 1JIA MOArOTOBJICHHOCTH.
OLICHUBATH BoinoJsinsier NOJIy4eHHs] HTOrOBOMH Konrtpoabnasn
uHopmManuIo ¢ CaAMOCTOSITEJILHYIO OLIEHKH. padora, KpyrJblii
JIOTHY€CKO- padory. 3Haet BoBJjieuéH B pemieHue | croJi, Keiic 3aqauya
MaTeMaTH4eCcKoi MaTepuaJl MOBBIIIEHHOM
TOYKHU 3PeHHUsl. npeaMeToB CJI0’KHOCTH 3a/1a4.
IMoka3sbiBaeT
pe3yJbTaThl
JIOTHYEeCKHUX
paccy:KaeHui
YK-1.2.1. IMocemaer IMocemaer yueoHble TecTtupoBanue
Crnoco0eH NpuMeHATH | y4eOHbIC 3aHATHS 3aHATHSA 110 TeOpeTHYECKOMI
MaTeMaTH4YeCKUil 10 JMCHUILINHE. AUCHUIINHE /151 MOATOTOBJICHHOCTH.
MOAXO0/ VISl PelIeHHA Beinosnsier MOJIy4eHHs HTOrOBOMH KonTpouabnas
Npo(ecCHOHAIIBHBIX | CAMOCTOATEIbHYIO OLICHKH. padora, Kpyriblii
3aaad4. pabory. 3Haer Bogisieuén B pemieHue | CToJI, Keiic 3a1a4a
MaTepual MOBBILLIEHHOM
npeaMeToB. 3HaeT CJI0KHOCTH 3a/a4.
matematuyeckue | Crnoco0eH NpMMeEHUTH
MOAXO0/bI B MaTeMaTHYeCKue
IKOHOMMKE. MeTO/bI
YK-1.2.2 Mocemaer Iocemaer yueOHbIe TecTtupoBanue
Cnoco0eH npuMeHATh | y4eOHble 3aHATHS 3aHATHUS 10 TeopeTH4YeCcKou
MaTeMaTH4YeCKHil 10 JMCHHUIIHHE. AUCHUIINHE 1JIs1 MOATOTOBJICHHOCTH.
MOJAX0/ CO Beinosansier MOJIy4YeHHUs UTOTOBOM KonTtpoibHasn
CTATHCTHYECKUMHU CaMOCTOSITEJIbHYIO OLICHKH. padora, Kpyriabli
MeTOAaMH JIA padorty. Ymeer BogiieuéH B pemieHue | €roJ, Keiic 3axa4a
peLIeHnst N0JIb30BaThCS MOBBIIICHHOH
npogeccHoHAIBHBIX | MATEeMaTH4YeCKUMH CJI0’KHOCTH 3a/1a4.
3ajgad. JAHHBIMHU AJIA Cnoco0eH g1aTh
pelieHus CTATUCTUYECKUI
CTATHCTHYECKUX | AaHAJIW3 M NIPUMEHHUTH
3aga4 €ro 1JIsl peleHus
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OIIK-1.1. CamocrositesbHo | IIpaBubHO pelieHbI TecTupoBanme,
CIOCOOHOCTH aHaJIM3MpyeT U THIIOBbIE omnpoc,
NPUMEHATH OLICHUBAET MaTeMaTH4ecKHe KOHTPOJIbHAs
MaTeMaTH4YeCKUil HH(poOpMaNHIo. 3aa4M. padora, Kpyriblii
HHCTPYMEHTApHUH CTOJI, Kec,
KOHTPOJIbHASA
pabora
OIIK-1.2. pemartsb CamocrositesqibHo | IlpaBWIbHO pelieHbl TecTupoBanue,
THIIOBbIE OLlCHMBaeT THIIOBbIE ompoc,
MaTeMaTH4ecKHue uHdopmanmio, MaTeMaTH4ecKHue KOHTPOJIbHAs
3ajaaum ¢hopmysmpyer 3aa4M. padora, Kpyriblii
BBLIBO/IBI. CTO0J1, Kejic,
KOHTPOJIbHASA
padora
OIIK-1.3. pematb dopmyupyer IIpoxemoHcTpHpPOBaHbI TecTtupoBanue,
CHeHAJIN3HPOBAHHDbIEC BbISIBJICHHbIE HABBIKHU ompoc,
MaTeMaTH4YecKHe 3aKOHOMEPHOCTH H HCII0JIb30BAHMS KOHTPOJIbHASA
3a1a4u NOJIy4YeHHbIe MaTeMaTH4eCKOro paboTta, KpyrJbli
pe3yJbTaThl SI3bIKA H CTOJI, Kelic,
MaTeMaTH4eCcKou KOHTPOJIbHAS
CHMBOJIMKH. pabora
OIIK-1.4. IIpornozupyer | IIpoaeMOHCTPHPOBaHBI TecTtupoBanue,
CIMOCOOHOCTH pa3BuTHE COOBITHI HABBIKH omnpoc,
NPUMEHATH U UX NOCJIeICTBUS. HCII0JIb30BAHMS KOHTPOJIbHAA
MaTeMaTH4YeCKHe ®opmyspyer MATeMaTHYeCKOro padora, Kpyriabli
pacyeTsl 1JIA BbISIBJICHHbIE SI3bIKA H CTOJ1, Kelic,
peLIeHns 3aKOHOMEPHOCTH H MaTeMaTH4YeCKOi KOHTPOJIbHASA
IKOHOMMYECKHX 3a/1a4 NoJIy4eHHbIe CHMBOJIMKH ISl padora
pe3yJIbTaThl peleHust
IKOHOMMYECKHX 3a/1a4.

4.4. MeTonnueckne MaTepuaJibl

VcrnentHocThb YCBOCHHUA OUCHUIIIIMHBI

«MartemaTunka

XapaKTePU3yeTcsl KauyeCTBEHHOM

OLIEHKOH c(hOPMUPOBAHHOCTH KOMIIETEHIIMH, BKJIIOYAIOIIETO COBOKYIHOCTb KPHUTEPHUEB HX
ocBoeHus. KauecTBeHHass oleHKa MoOXeT ObITh BbipakeHa (Tabmuma 3): B MPOICHTHOM
OTHOLLIEHUU KadeCTBa YCBOEHHUs IPOTPaMMBbI, B YPOBHEBOM OTHOILLIECHHUH, OLIEHKOM «3a4TCHOM,

«HE3aUYTCHO» U T.1.

Tabmuna 3.
OTMeTKa B Cpensssa
KauecTtBo IIpouenTHas peld
YpoBHeBast Ot1MeTKa B 9 CHCTEME HUTOroBast
OCBOEHHUS . (petiTiHTOBasT)
IKaia 5-6aupHOM 1IKaE «3a4TEHO- OILICHKA
JACIUIIINHBI [IKaJ1a
HE 3a4TEHO»
90 - 100% BBICOKUU COTIIMIHO» / «5» 91-100 % 3a4YTEHO 4.6-5
66 - 89% MOBEIIIIEHHBIA «XOPOIIOY /«4» 76-90 % 3a4TEHO 3,6-4,5
50 - 65% cpenHui «YIOBJICTBOPUTEIHHOY / «3%» 56-75 % 3a4TEHO 2,6-35
Menbie 50% | HUXKE CPEIHEro | «HEYIOBICTBOPHUTEIBLHOY /«2) 0-55 % HE 3aYTCHO 2-2,5
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Bce ucnonb3yembie BHIABI KOHTPOJILHO-OLEHOUYHBIX cpeacTB (Tabmuma 4) mo ydeOHBIM
JTUCITUTIIMHAM OIEHUBAIOTCS CIIEAYIOIUM O0pa30oM: B TPOIEHTHOM OTHOIIECHWU KadecTBa
YCBOEHHSI IPOTPaMMBI, B YDPOBHEBOM OTHOIICHUH, B BUJIC OTMETKH.

Tabmnua 4.
HaunmenoBanue [IpencraBnenue
KOHTPOJIbHO- Kpatkas xapakrepucruxa KOHTPOJIBHO- [kana
OLICHOUHOTO KOHTPOJIbHO-OLICHOYHOT'O CPEACTBA OLEHOYHOTO OLEHKH
cpencTaa cpencrsa
KoHTposbHbII CpenctBo TpOBEpPKM 3HaHUM AJIs Bonpocsr quis YpoBHeBas
oIpoc pelIeHus 3a/1a4 OIPEIEICHHOTO TUIIA OLICHKHU nIKanza
10 TEME WIH pa3leiy CaMOCTOATEILHOU
paboThl
10 TEMaTHKeE
JVCIUIUIAHBI
IIpoBepka CpenctBo MIPOBEPKHU HABBIKOB | 3anganus Ha qoM | OTMeTKa B
CaMOCTOSITEJIbHOM pelIeHus 3a/1a4 OIPEEICHHOTIO THUIIA 5-6ayuIbHOM
paboThI 10 TEME WIH pa3leny HIKaje
I10 BBIIIOJIHEHUIO
JIOMAIIIHETO 3aJaHusl.
KoHntponbHas CpenctBo [IPOBEPKU YMEHUHI Komrmuiekr OtmeTka B
pabora IIPUMEHATH OJIyYE€HHBIE 3HAHUA JIS KOHTPOJIbHBIX CUCTEME
peuIeHus 3a/1a4d ONpeIeICHHOr0O TUIa 3aJjaHuil 110 «3a4TEHO-
10 TEME WIN pa3aeiy BapHaHTaM HE 3a4TECHO»

OneHuBaHue 0O0Y4YalOUIMXCS B IPOLECCE IO3TAIHOTO OCBOCHMSI MMH KOMIIETEHIHH,
(bopMHUpyeMBIX AUCHUILIMHON «MaTteMaTHKa) OCYILECTBIISETCS ¢ UCHOJIb30BaHWEM OaiIbHO-
PEUTHUHTOBOM CUCTEMBI.

PeliTunrosas oneHka no aucuuIuiMHe «MaTtemaTrukay B KaXKJIOM CEMECTPE OCYILECTBISAETCS
no 100-6aympHOM IIKajle W CKJIAIBIBACTCS M3 TEKYIIUX OIEHOK IOCEIIaeMOCTH 3aHSATUH,
AKTUBHOCTH Ha ITPAKTUYECKUX 3aHATUAX, BHIIOJHEHHBIX TOMAIIHUX U KOHTPOJIbHBIX.

B 1 um 3 cemecrpax, 3aKaHUMBAIOIIMXCS 3aU€TOM, TEKYIIUH KOHTPOJb OLEHUBAETCS
untepBasioM 40—80 6aiioB, a ntorosbiif — 0-20 6amnos. Cymma 6ayioB TEKYIIEro U UTOTOBOTO
KOHTpoysi B uWHTepBaie 56—-100 OayyioB COOTBETCTBYET TOJIOKUTEIHHOW OICHKE 3HAHUH
oOyyaromerocsi ¥ Mo3BOJISET IMpernojaBaTeNto noctaBuTh oneHky «3AUET» 3a cemectp. Ilpu
3TOM O0y4arouuiics, MOJy4yuBLINI HEe MeHee 65 0aIoB MO CyMMe TEKYIIET0 KOHTPOJISI, MOXKET
OBITH OCBOOOYX/IEH OT MPOLEAYPHI CAUN 3a4eTa.

[Mepecuer peiiTunra (B COOTBETCTBUU C TPEOOBAHUSAMH K 3HAHUSAM) B TPAJAUIIHOHHYIO LITKATY
OLICHOK, BBICTABIIIEMBIX B BEJJOMOCTb 1 3aUE€THYIO KHUXKKY:

Tab6muma 5.

Banasbl
pEUTUHTOBOM
o1eHku, %

Ouenka TpeOoBanusi kK 3HAHUAM

OrneHka «3a4TE€HO» BBICTABISAETCS CTYACHTY, €CIH OH TBEPIAO U
MIPOYHO YCBOWJI IPOTPaMMHBIA MaTepual, HCYEPHBIBAIOIIE,
MIOCJIEZI0BATENBHO, YETKO U JIOTHYECKH CTPOIHO €ro M3JIaraet ero
Ha 3a4ere, yMEeT TECHO YBS3BIBaTh TEOPHUIO C TPAKTUKOM,
CBOOOJHO cCHpaBisfeTcs C 3aJadaMu, BOIPOCAMU M APYTUMHU
BHJaMH IPUMEHEHNS 3HAHUH, IPUUEM HE 3aTPYIHSAETCS C OTBETOM
IIpY BUIOU3MEHEHMHU 3aJlaHUM, MUCIOJIb3YeT B OTBETE MaTepHual
PEKOMEH/IOBAHHOM  JIMTEpaTypbl, INpPaBWIbHO 0OOCHOBBIBAET

56-100 «3aumenoy
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MIPUHSTOE pELICHNUE.

Y4eOHbIe JOCTM)KEHUS B CEMECTPOBBIN NEPUOJl U Pe3yNbTaTaMu
PYOEKHOTO  KOHTPOJIS JEMOHCTPHPYIOT BBICOKYIO — CTEleHb
OBJIQJICHMSI TPOTPaMMHBIM MaTEpUAJIOM.

0-55

«He 3a4meHOo»

OneHka «He 3a4TEHO» BBICTABISETCS CTYIEHTY, KOTOPBIA He
3HAET 3HAYNTEIHHON YacTH MPOrPaMMHOTO MaTepHaia, JOIMyCKaeT
CYIIIECTBCHHBIC OIITNOKH, HEYBEPEHHO, c 00JIBIIUMU
3aTPYJHCHHUSIMH BBITIOJHSCT MpakTU4eckue padboTsl. Kak mpasuiio,
OIIEHKAa «HEYAOBIETBOPUTEIHHO» CTABHUTCS CTYINEHTaM, KOTOPHIC
HE MOTYT TMPOJOKATH 00ydeHne Oe3 JOTOTHUTEIbHBIX 3aHSATHI
10 COOTBETCTBYIOLICH AUCIUILINHE.

Y4eOHbIe TOCTMKEHUS B CEMECTPOBBIN NEPUOJl U PE3yIbTaTaMu
pyOEXKHOTO KOHTPOJIS JEMOHCTPHUPOBAIN HE BBICOKYIO CTENEHBb
OBJIAJICHUS IPOTPAMMHBIM MaTEPUATIOM [0 MUHUMAJILHOH TUTaHKE.

Bo 2 u 4 cemecrpax, 3aKaHYMBAIOMINXCS SK3aMEHOM, TEKYIIHH KOHTPOJIb OIIEHUBAETCS
unTepBasiom 20—60 6asos, a uroroBsiii — 0—40 GanoB. BeicTaBieHne OLEHKH Ha SK3aMEeHE 110
mucruruinee «Martemartikay 0e3 onpoca He IPaKTHKYeTCs.

[Mosxy4eHHbIH TakUM 00pa30M PEUTHHT IEPECUUTHIBACTCS (B COOTBETCTBUU C TPEOOBAHUSAMHU
K 3HaHUSIM) B TPAIULMOHHYIO KAy OLICHOK, BEICTABISEMbIX B BEJIOMOCTh U 3aYCTHYIO KHUXKKY,
CJIEIYIOIIUM 00pa3oMm:

Tabmumna 6.

banabl
PEUTUHTOBOM
OLIEHKH, %0

Onenka

TpeGoBaHuA K 3HAHUSIM

91-100

5, «omauunoy

O1eHKa «OTIIMYHOY BBICTABISIETCS CTYIIEHTY, €CITH OH TIyOOKO U
MPOYHO YCBOWJI TIPOTPaMMHBIN MaTepuai, HCUEpHBIBAIOLIE,
[TOCJIEI0BATENBHO, YETKO M JIOTHYECKH CTPOWHO €r0 M3J1araeT ero
Ha JK3aMEHE, yMEET TECHO YBA3BIBaTh TEOPHUIO C TPAKTHUKOM,
CBOOO/JIHO CIIpaBNIsI€TCS C 3aJadyaMH, BONPOCAMH M APYTUMHU
BHJaMH TIPUMEHEHMSI 3HAHUM, IPUYEM HE 3aTPYIHSIETCA C OTBETOM
OpU  BUIOU3MEHEHUHM 3a/aHUH, MPAaBUIBHO OOOCHOBBIBAET
MIPUHSTOE peIIeHNuE.

VY4eOHbIe TOCTHIKEHUSI B CEMECTPOBBIN MEPUOJ U pe3yiibTaTaMu
PYOEKHOIO KOHTPOJISI AEMOHCTPUPYIOT BBICOKYIO CTETIEHb OBJIajIe-
HUS IPOTPaMMHBIM MaTepHaJIOM.

76-90

4, «xopouion

OrneHka «XOpOIIO» BBICTABISAETCS CTYAEHTY, €CIH OH TBEPJIO
3HAaeT MaTepuall, TPaMOTHO M IO CYIIECTBY H3IIaraeTr ero, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC,
MIPaBHJIBHO TPUMEHSET TEOPETUUECKHE MOJOKEHHUS TPH PEIICHUH
MPaKTHYECKUX BOIMPOCOB M 3aJa4, BJIaJeeT HEOOXOAUMBIMH
HaBBIKAMH U MIPUEMAMU UX BBITIOJIHEHHUS.

VY4eOHbIe MOCTIDKEHHS B CEMECTPOBBIM TEPUOA WU Pe3yJbTaTaMu
PYOEKHOTO KOHTPOJISI IEMOHCTPHPYIOT XOPOIIYIO CTETEeHb OBIajie-
HUS IPOrPAMMHBIM MaTEPHATIOM.

56-75

3,
«yooenemsopu-
MENbHO»

Onenka «yAOBIETBOPUTEIBHO» BBICTABIAETCS CTYACHTY, €CITU OH
MMeeT 3HaHWS TOJBKO OCHOBHOTO MarepHaljia, HO HE yCBOWJ €ro
JeTanei, MOIMyCKaeT HETOYHOCTH, HEIOCTaTOYHO IMPaBHIbHBIE
(hOpMyYIHMPOBKH, HApPYLICHUS JIOTHUECKOW MOCIEI0BAaTEILHOCTH B
M3JI0’KEHUH MTPOTPaMMHOTO MaTepuaa, UCTBITHIBAET 3aTPYIHEHHS
MIPH PEIICHUH MPaKTUIECKUX 3a/1a4.

VY4eOHble TOCTMKEHHUSI B CEMECTPOBBIN MEPUOI U pe3yibTaTaMu
PYOEKHOT'O KOHTPOJISI JEMOHCTPUPYIOT JOCTATOYHYIO (yIOBIETBO-
PHUTENBHYIO) CTETIEHb OBJIAJCHISI POTPaMMHBIM MaTEpHAIIOM.
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OLeHKa «HEYAOBIECTBOPUTEIBLHO» BBICTABISIETCS CTYICHTY,
KOTOpBIA HE 3HAeT 3HAYMUTENbHOW YacTH MPOrpaMMHOIO
MaTepHaia, JOMYyCKaeT CYIIECTBCHHBIC OIIMOKH, HEYBEPEHHO, C
0OJIBIIMMU 3aTPYJAHCHUSAMHU pellaeT MpakTHdeckue 3amauu. Kak

2,
NPaBUIIO, OLCHKA «HEYIOBJIECTBOPHTEIBHO» CTABUTCS CTYICHTaM
0-55 «Hey0081emeopu- p ’ y p Y. ,
METbHON KOTOpbIE HE MOTYT IPOJOJDKUTH 00ydeHHe Oe3 JOMOTHUTEIbHBIX

3aHATHUH MO COOTBETCTBYIOIIEH AUCITUILIUHE.

Y4eOHbIe TOCTIKEHUS B CEMECTPOBBII MEPHOI U Pe3yIbTaTaMu
pPyOEXKHOTO KOHTPOJS IEMOHCTPUPOBAIN HE BBICOKYIO CTEIECHb
OBJIAJICHUS POTPAMMHBIM MAaTEPUATIOM [0 MUHUMAIBHOHN TUTAHKE.

B cmyuae mpomycka  3amamuii  obyuarowutics  IuKeuoupyem — 00paz08asuLyIoCs
3a001HCEHHOCMb 8 CPOKU, YCMAaHasiusaemvie No 002080PEHHOCMU C NPenooasameiem.
Obyuarowuecs, He cymeguiue TUKEUOUPOBAMb 3A00JIHCEHHOCU 8 YCHMAHOBIEHHble CPOKU 8
meyeHue cemecmpad, NOAYYAIOM HA 3a4eme/dK3ameHe OONOTHUMENbHbIE BONPOCHL U/UNU 3A0aYU
1O COOMBEMCmMBYIOUWUM MeMAM.

5. MeToauveckne yKazaHus AJsl 00y4AaIOLIUXCS 10 OCBOECHHUIO JUCHUIJIMHBI (MOIYJIs1)

Lenp MeTonuyecKux peKOMEHAALUN - 00ECIEeUUTh CTYAEHTY ONTHUMAaJbHYIO OpraHu3a-
IUI0 Tpollecca H3Y4YEHHUs AUCLUUIUIMHBI, a TaKXe BBINOJIHEHUS pazIMyHbIX (opM camo-
CTOSITEIIEHOM PabOTHI.

CryneHTaM HeOOXOJMMO O3HAKOMUTBCS: C COAEp)KaHUEM paboyeil IporpaMmel
JUCLHUILIMHBL, ¢ LEISIMH M 3aJadaMy JUCLUIUIMHBL, €€ CBA3SIMHM C JIPYTMMH JUCLUIIIMHAMU
00pa3oBaTeIbHOW MHPOrpaMMbl, METOAMYECKUMH pa3pabOTKaMu IO JAaHHOW JAUCLUILIMHE,
UMEIoIUMCs Ha 00pa30BaTeNIbHOM IOpTalie M caiTe Kadenpsl, ¢ rpaduKoM KOHCYJIbTalUl
npenojiaBareneit kageapsl.

N3ydyenne qucUMIUIMHBI TpeOyeT CUCTEMATHYECKOIrO U MOCIEeI0BAaTEIbHOTO HAKOIICHUS
3HaHMM, CJIEeI0BATENbHO, MPOIYCKU OT/AEIbHBIX TEM HE MO3BOJISIIOT IIIyOOKO OCBOMTH NMpPEAMET.
VIMEeHHO TMOATOMY KOHTPOJIb HaJl CUCTEMaTHYeCKOM paboTOM CTYAEHTOB BCEr/a HaXOAWUTCS B
LEHTpe BHUMaHUs Kadeapsol.

OOyueHnue no aucrUmInHe «MaremaTukay npeanoaraeT U3y4yeHue Kypca Ha ayJIMTOPHbIX
3aHATHUIX (JIEKIIMY U OIPAKTUYECKUE 3aHATHS) U CAMOCTOATEIbHOU pabOThl CTYJEHTOB.

C nenbro obecrieueHus yCIIEUIHOTO O0y4YeHUs CTYACHT JOJKEH B 00s3aTeIbHOM IMOPSIKE
TOTOBUTHCS K JeKYUsM, TIOCKOJIbKY OHU SIBIISIFOTCS] BaXkHEHIel GpopMoil opranuzanuu yueoHOoro
npolecca: 3HaKOMAT C HOBBIM Y4YeOHBIM MaTepHallOM; pPa3bsCHAIOT Yy4eOHbIE HJIEMEHTHI,
TpYAHBIE JUIsl IOHMMAaHHUS; CUCTEMAaTU3UPYIOT Y4YEOHbII MaTepuan; OpUEHTHUPYIOT B y4eOHOM
mporecce.

Ilpakmuueckue 3anamus TACIHAILUINHBI «MaTemaTukay NpPEaIoNaraloT ux MpPOBEJACHUE B
pa3nuyHbIX (opMax C 1LeNbl0 BBIABICHHUS TONYYEHHBIX 3HAHWHA, YMEHUH, HAaBBIKOB H
KOMIIETEHIIMH ¢ TMpPOBEACHHEM KOHTPOJIBHBIX MEPOINPHUSATHI, OMMCAHHBIX B 1.5 (Tabnuua 4).
3agaHus 11 ONPOCOB U IUCIYTOB MPEACTABIEHBI B TAOJHUIIE I1. 6 (BOIIPOCHI JJISI CAMOIIPOBEPKH).

CamocmosmenvHnas paboma CTYIEHTOB MO AucuuiinHe «MaTemaThkay crnocoOCTBYET
Ooinee TIyOOKOMY YCBOCHHMIO H3Yy4aeMOro Kypca, (opMupyeT HaBBIKM HCIOJIb30BAHUS
M3y4aeMOro MaTeMaTHYECKOIo ammapara M OpPUEHTHUPYET CTyJEHTa Ha yMEHUE IPUMEHSATh
IIOJIyYCHHBIC 3HAHUS HA IIPAKTHUKE.

[ToAaroToBka K JEKIMH 3aKJIIOYAETCS B CIEAYIOIIEM: BHUMATEIBHO MMPOYUTANTE MaTepHaAI
IpeabIAyIed JIEKIUHU; Y3HaWTe TeMY HNpPEACTOSIIEH JIEKIMHM (II0 TEMAaTHUYECKOMY IUIaHy, IO
nH(pOpMaIUK JIEKTOpa); O3HAKOMBTECHh C YYEOHBIM MaTepuajoM IO YYEOHWUKY M YIEOHBIM
nocoOusiM; TOCTapaTeCh YSICHUTh MECTO H3y4aeMOM TeMbl B CBOCH MpodeccHoHaTbHON
IOATOTOBKE; 3aIIMIIUTE BO3MOXHBIE BOIPOCHI, KOTOPBIE BBl 3a1aJUTE JIEKTOPY Ha JICKLUH.

IloaroroBka K HPAaKTUYECKUM 3aHATHAM: BHUMATEIBHO IPOYUTANTE MaTepuan JIEKLHH,
OTHOCSIIIMXCS K JJaHHOMY IPAaKTUYECKOMY 3aHATHIO, O3HAKOMBTECh C YUYEOHBIM MaTEepHaJIOM IO
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yU4eOHUKY M y4eOHBIM TOCOOMSIM; BBIMTUIIUTE OCHOBHBIC TMOHSTHS U TEOPEMBI; CAMOCTOSTEIHLHO
pelmTe MpUMepbl, pa300paHHbIC B JICKIUSX, U 33]]a4H, PEKOMEHIOBAHHBIC JJIs1 CAMOCTOSTEIILHOTO
W3yUeHUS, YSACHHUTE, KaKhe y4eOHBbIC SJIEMEHTHI OCTAIHCH JUIsl BAaC HESICHBIMH M TIOCTapaiiTech
MOJTYYUTh HA HUX OTBET 3apaHee (110 3aHsTHs) BO BpeMsl TEKYIINX KOHCYJIbTAIMIA TPEroaaBaTerIsl.

['OTOBUTBECS MOXHO WHAWBUIAYAIBHO, MapaMyd WIH B COCTaBE MAJIOW TPYIIBI, TOCICIHHE
aBITIOTCS A ekTuBHBIME GopmMamu paboThl. Pabouas mporpaMMa AMCHMIUIMHBI B YaCTH IIETICH,
MEPEYHI0 3HAHWH, YMEHUH, TEPMUHOB U YYEOHBIX BOIMPOCOB MOXKET OBITH HCIIOJIB30BaHA B
Ka4eCTBE OPHEHTHPA B OPraHU3aluK 00yUYCHUSI.

[MoaroroBka Kk 3kx3aMeHy (3auery). K sk3ameny (3adery) HEOOXOIMMO TOTOBHUTCS IEJICHA-
NPaBJICHHO, PETYJSIPHO, CHCTEMATHYECKH U C TIEPBBIX JHEH O0O0Y4eHUs 10 JAaHHOW U CIUTLINHE.
[TonpITKM OCBOWTH TUCIUIUIMHY B TIEPUOJ CECCHM, KaK MPABUIIO, MOKA3bIBAIOT HE CIHUIIIKOM
YIIOBJICTBOPUTEIIBHBIC PE3YIbTATHI.

B camom Hauasie y4eOHOrO Kypca CTYIEHTY HEOOXOIUMO MO3HAKOMHUTBCS CO CIICAYIOICH
y4eOHO-METOIUYECKON JIOKyMEHTAIMEH: MPOrpaMMON JIMCUUIUIMHBL, TEPEYHEM 3HAHHW U
YMCHHH, KOTOPBIMH CTYACHT JIOJDKEH BJIAJIETh; TEMAaTUYCCKHUMH IUTAHAMH  JICKIUH,
NPAaKTUYECKUX M JIA0OPATOPHBIX 3aHATUH; KOHTPOJBHBIMH MEPOIPHITUSMHU; YYCOHHKOM,
y4eOHBIMH TTOCOOMSIMU TIO IUCIHIUIMHE, a TakKe OJIICKTPOHHBIMU pecypcaMu; MepeyHEeM
BOIIPOCOB.

[Tocne 3TOrO y CTYyMEHTa JOHKHO CHOPMHUPOBATHCS YETKOE IMpEJICTaBIeHUE 00 00beMe U
XapakTepe 3HAHUW M yMEHWH, KOTOPbIMH Hauo OyAeT oBlaueTh mo auciumuinae. Cucrema-
TUYECKOE BBITIOJIHEHUE y4eOHOW pabOThl HA JIEKIUAX W MPAKTUYCCKUX 3aHITHIX ITO3BOJIHT
YCIIEITHO OCBOUTH JUCIUILIMHY U CO3/1aTh XOPOINYI0 0a3y Ul CAa4yn 3K3aMeHa (3a4eTa).

6. YueOHas 1uTepaTypa u pecypcbl HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"NHTepHeT", BKJIKOYas NepevYeHb Y4eOHO-MeTOANYeCKOro odecneyeHus 1Jis
CaMOCTOSITE/IbHOI PadoThl 00y4aAIOIIMXCH MO AMCUUILIHHE (MOTYJII0)

6.1. OcHoBHas UTEpaTypa.

1. Kpemep, H. IlI. Beiciuas MaTeMaTHKa 1y SKOHOMHMYECKOTO OakaaaBpuara : yueOHHMK U TIPaKTHKYM /
H. 1. Kpemep ; ox pen. H. 1. Kpemepa. — 5-e uzn., nepepad. u gon. — M. : U3narensctBo HOpaidt, 2014.
— 909 c. — (Cepus : bakanaBp. Axagemudeckunii kypc). — ISBN 978-5-9916-3738-1.

2. Kpemep, H. IlI. Teopust BEPOSATHOCTEN ¥ MaTeMaTHYECKas CTATUCTUKA : yYeOHHMK M NPAKTHKYM JUIs

akajemuueckoro OakanaBpuata / H. I1I. Kpemep. — 4-e u3n., nepepad. u gon. — M. : UznatensctBo FOpaiiT,
2017.— 514 ¢. — (Cepus : bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-00523-3.

Ionos, A. M. DXOHOMHKO-MATEMaTHYECKUE METO/IbI U MOJICITH : YYSOHHUK ISl IPUKJIAIHOTO OaKalaBpraTa
/ A. M. Tlono, B. H. CotnukoB ; ox o6l pex. A. M. ITonosa. — 3-¢ u3j., ucrp. u jgon. — M. :
WznatensctBo FOpaiit, 2017. — 345 ¢. — (Cepus : bakanasp. [Ipuknannoii kype). — ISBN 978-5-
9916-4440-2.

6.2. lonotHMTEIBHAS JIUTEPATYyPA.

1. Kpemep, H. IIl. MaremaTuka i SKOHOMHCTOB: OT apU(METUKH IO OKOHOMETPHKH. Y4eOHO-
CIPaBOYHOE MocoOme : Jiis akajemudeckoro OakamaBpuara / H. L. Kpemep, b. A. Ilyrko, M. M. TpumuH ;
nox oomr. pexn. H. 1. Kpemepa. — 4-e u3n., nepepad. u gorn. — M. : UznarenscrBo FOpaiir, 2017. — 724 c.
— (Cepust : bakanaBp. Axagemndecknii kypc). — ISBN 978-5-9916-3680-3.

HccnenoBanue onepaiyii B 5)KOHOMHKE : YUSOHHK JUIsl akajgeMudeckoro Oakanaspuara / moxa pen. H. 1.
Kpemepa. — 3-e u3z., nepepad. u non. — M. : M3narensctBo FOpaiit, 2017. — 438 ¢. — (Cepust : bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-9922-8.

6.3. YueOHO-MeTOAMYEeCKOE 0OOeclieueHHe CaMOCTOSATeILHOM padoThl.

Tema 1. Di1eMeHTBI JUCKPETHON MaTEMATUKH

1. Beicmas MatemaTnka Jyisi SKOHOMUYECKOTro OakaiaBpuara: Y4eOHUK U npakTukyMm / [Tox
pen. npod. H.III. Kpemepa. — 4-e uzg. — M.: "IOpaiit", 2016. — 909 c.

2. Matematuka /Ui 5KOHOMUCTOB OT apu(METHKH 0 SKOHOMETpUKHU: 6a30BbIil Kypc / [lox
pen. mpod. H.III. Kpemepa. — 4-e u3a., nepepad. u gom. — M.: "FOpaiir", 2016. — 724 c.
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3. Kanneman C.A. «/luckperHas matemaTuka: yueOHoe mocobue». — M.: ®UC— NUHDPA-
M, 2012. - 384 c.
4. KymukoB B.B. «/luckpernas matemaruka: yueonoe nmocodue». — M.: PUOP, 2016. — 173 .

Tema 2. MaTpuiibl 1 OIIpeIeIUTENN

Tema 3. CucteMbl TMHEHHBIX YPaBHEHUI
Tema 4. BexTopa Ha MJI0CKOCTH U B IPOCTPAHCTBE
Tema 5. KommiekcHbie yncna

Tema 6. Di1eMeHTbI aHAIUTUYECKON reOMETPUU
Tema 7. OyHKIIMU OJHON IEPEMEHHOMN

Tema 8. JluddepenunansHoe ncuancieHne
Tema 9. lHTerpagbHOE HCUHCIICHUE

Tema 10. Psisi

Tema 11. OyHKIIUN HECKOJIBKHUX TEPEMEHHBIX
Tema 12. Jludpdepenunanbubie ypaBHEHUS.

1. Beicmias MaTeMaTHKa JJIsi SKOHOMHYECKOro OakanaBpuarta: Y4ueOHUK u nmpakTtukym / [Tox
pen. npod. H.III. Kpemepa. — 4-¢ uza. — M.: "IOpaiit", 2016. — 909 c.

2. Maremaruka JUist 5)KOHOMUCTOB OT apu(METHKH 710 SKOHOMETpUKHU: 0a30BbIil Kypc / [lox
pen. npod. H.III. Kpemepa. — 4-e uzz., nepepad. u gom. — M.: "FOpaiit", 2016. — 724 c.

Tema 13. Ciyyaiinble coObITUS

Tema 14. CnyuyaiiHble BETUYUHbI

Tema 15. OCcHOBBI MATEMaTUYECKON CTATUCTUKU

Tema 16. [IpoBepka CTaTUCTUUECKUX TUIIOTE3

Tema 17. DneMeHThI IUCTIEPCUOHHOTO, PETPECCHOHHOIO U KOPPEIALIMOHHOIO aHan3a

1. H.II. Kpemep Teopust BeposTHOCTEH M MaremMaTHyecKas CTaTHUCTUKA. YUYeOHUK U
MPAaKTUKYM JUIs akaJieMuyeckoro 6akanaBpuata. — 4-e uza. — M.: "lOpaiit", 2016. — 514 c.

2. Maremartuka Juis 5KOHOMHUCTOB OT apU(PMETHKH 10 SKOHOMETpUKH: 6a30BbIil Kypc / [lox
pen. mpod. H.III. Kpemepa. — 4-e uza., nepepad. u gomn. — M.: "FOpaiit", 2016. — 724 c.

Tema 18. MaTemaTtnueckoe nporpaMMHpOBaHUE.

Tema 19. DneMeHTHI TEOPHUH MAaCCOBOTO OOCITYKUBAHUS

Tema 20. Dn1eMeHTBI TEOPUN CETEBOIO MIJIAHUPOBAHUS U YIIPABIICHUS
Tema 21. DnemMeHTBI TEOPUU UTP

Tema 22. DneMeHThI TEOPUN HEYETKUX MHOKECTB M OKCIIEPTHAs OLICHKA
Tema 23. DKOHOMHKO-MaTEMATUUECKHIE MOJEIIH

Tema 24. MeTon aHanu3a nepapxuu

1. AM. IlomoB, B.H. CoTHHKOB DKOHOMHMKO-MaTEMaTHYECKHE METONLl U MOJCIH.
Y4yeOnuk. — 3-¢ m3a. — M.: "FOpaiit", 2015. — 346 c.

2. VccnenoBanue ornepaiuii B 5KOHOMUKeE: YueOHoe rmocobue mis By30B / [log pen. mpod.
H.III. Kpemepa. — 3-e u3z., nepepad. u gomn. — M.: "FOpaiit", 2013. — 438 c.

3. E.C. Benruens «MccnenoBanue onepanuii». YueOnuk . — M.: CoBerckoe panuo, 1972. —
551 c.
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4. T. Caatun «[IPUHSITUE PEILIEHUM - Meron ananm3za uepapxuii» M.: Paguo u cBs3b,
1993. - 278 c.

5. T. Caaty, K. Kepac «Ananurnueckoe miuanupoBanue. Opranusanus cucrem». M.: Paguo
U CBs3b, 1991. — 224 c.

6.4. HopmaTuBHbBIE IPABOBbIE TOKYMEHTHI.

1. ®denepanbHbIi rocy/1apCTBEHHBIN o0pa3oBaTeNbHbIH CTaHaapT BBICILIETO
po)eCCHOHAIBHOTO 00pa30BaHMs IO HAIPaBIECHUIO MOATOTOBKH (crneruaibHocTr) 080101
DKOHOMHYECKasi 0e30MacHOCTh (KBaduUKAIUsA (CTENEHb) «CHEIUATUCT»). Y TBEpPKICH
npuka3zoM MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoii ®@enepanuu ot «14» sHBaps
2011 r. Ne 19.

2. Ilpukaz  MwuHucrepcTBa 00pa3oBaHMs W  HAyKu  poccuiickon — Demeparuun
(MUHOBPHAYKHN) «O6 yrBepxkaenun Ilopsimka opraHuzalid M OCYIIECTBIICHHS
00pazoBaTesIbHON JEATEILHOCTH 110 00pa3oBaTebHBIM POrpaMMaM BbICLIETO 0Opa30BaHUs —
nporpamMMm OakajiaBpuara, IMpOrpaMM CIENUAIUTETa, MPOrpaMM MAarucTparypen» ot «19»
nekadpst 2013r. Ne 1367 (3apeructpupoBan 24.02.2014 r. Ne 31402).

3. Tomoxenne 06 opranmszanmu u ocymectBiennd B PAHXul'C o6pa3oBarenbHOi
NEeSITeIPHOCTH MO TPOTrpaMMaM BBICIIEro 00pa3oBaHHMS — HporpaMMaM OakanaBpuarta,
nporpaMMaM  CHelMaluTeTa, IporpaMMaM Maructparypel. YTBepxkaeHo [Ipukasom
PAHXuI'C ot «14» mas 2014 1. Ne 02-129.

4. llonmoxkxeHue O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH M IPOMEXKYTOUHOH aTTecTaluu
CTYACHTOB B (heZiepalIbHOM TOCYAapCTBEHHOM OOJKETHOM 00pa3oBaTEIbHOM YUPEKACHUU
BhICIIETO TMpoeccnoHanbHOr0 00pa3oBanus «Poccuiickas akageMusi HApOJIHOTO XO3sHCTBA
U rocyapcTBeHHO ciayxObl pu [Ipesunente Poccuiickoit @enepanun» (¢ U3M. U AOI. OT 7
utoHs 2013r.). Y1Bepxkaeno IIpukazom PAHXul'C ot «7» utons 2013 r. Ne 01-2694.

6.5. UuTepHeT-pecypchbl.
1. JlexuwoHHBI Marepuan mno aucuuiinHe «Marematuka» Ha caite PAHXul'C.
http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/

2. http:/www.muHOOpHaYKU.pp — oduIManbHBII callT MuHHCTEpCTBa 00pa3oBaHHs U
Hayku Poccuiickon @enepanuun

http://www.nsu.ru/mmf/tvims/chernova/tv/lec
http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf
http://www.statsoft.ru

http://www.statistica.ru

o gk w

6.6. UHble HCTOYHUKH.
Hayunas snektponnas 6ubnmoreka eLIBRARY.RY.
DnexTponHas 6ubmnoreka cuctemMa IPRBOORS.
DrexkTpoHHas OMOIHOTEKA 00pa30BaTEIbHBIX U MPOCBETUTENLCKUX u3aanuii «1Q Libraryy.
OnekTpoHHO-0nOMoTeyHas cuctema BOOK.ru.
DIIeKTPOHHO-OMOIMOTEYHAst chcTeMa Znanium.com msaarenscrBa <THDPA-My.
DNeKTpOHHO-OMOIMOTEeYHAs CHCcTeMa u3aaTenbeTBa «FHOpaiT.
DNeKTpOHHO-0MOMoTeHas cucremMa u3narensera «JIAHDb.
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7. MaTepuanbHO-TeXHH4YecKasi 6a3a, HTHPOPMALMOHHbIE TEXHOJIOTHH, IPOrPAMMHOE
obecrieyeHue 1 UHGOPMAMOHHbIE CIIPABOYHbIE CHCTEMbI

Jlast  obecrieyeHUs] HATISHOCTH W MOBBIMICHUS JIOCTYIIHOCTH —Marepuaina Kypca
«MaremaTrKay B XOJi¢ YTCHHS JICKIMH W MPOBEICHHS MPAKTUYECKUX 3aHITHU HCIOIb3YIOTCS
BBIYMCIMTENIbHAS TEXHUKA W MYJIbTHMCIHUHBIC CPEIACTBA OTOOpaXCHUS HH(MOPMAIIHH.
[IpakTHyecKre 3aHsTUsI IPOBOAATCS B KOMIIBIOTEPHBIX KJIACCAX C MCMOJIb30BAHUEM JIOKAIBHON
CETH ISl OpraHU3aIu paboThI IPYIII CTYICHTOB.

BrluncnuTensHas TEXHHKAa HEOOXOoaMMa U Ul CaMOCTOSTEIbHOM y4eOHO#H paboTh
crynenroB. Omnepanuonnas cucrema - Microsoft Windows XP wu ganee, mporpammuoe
obecrneuenne — Microsoft Office.
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POCCHUMCKASI AKAIEMUS HAPOJHOI' O XO35IMCTBA
U TOCYJAPCTBEHHOM CJIYKBbI IIPU TIPE3W/JIEHTE P®

IIpuioxenue.
OBPA3ELl O®OPMIJIEHUA TUTYJIbBHOI'O JIMCTA
KOHTPOJIbHOI'O 3ATAHN A

HHCTUTYT IpaBa M HALMOHAJILHOM 0€3011aCHOCTH

3aganme Ne  mo MaremaTHuke

CTyJeHTa ____ Kypca rpynmbl Ne

(Damunus Ums Omuecmao)

Bapuant 15
Ne 3agaum 1 2 3 4 5 6
Ne papuanTa 5 6 7 3 9 10
3aa4m
OTMeTKa 0
peleHnH

IIpenogaBareb:

(Oonxcnocmo Pamunus U.0.)

MockBa - 2017
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