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1. Ilepeyenb NJaHMPYeMBbIX Pe3y/JIbTATOB 00y4eHHUSs 110 JUCHMUILINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pPa30BaTe/IbHON NMPOrpaMMbl

1.1. JucuurumnHa

b1.0.11

«BrIcias

MaTeMaTHhKa» 00ecreYnuBacT OBJIaICHHUC

CJICAYIOIIMMHA KOMIICTCHOUAMHA C YUCTOM JTalla:

Kon Haumenosanue Konx HauMmenoBanue >Tamna
KOMIIETEHIIH KOMIIETEHIIH JTarna OCBOCHHUS OCBOCHHSI KOMIICTECHITUH
KOMIIETEHIIUU
OIIK-2 CriocobeH  OCyIIECTBIATh OIIK-2.1 CriocobeH ocyniecTBIsATh
cOop, 00pabOTKy U aHAIH3 00paboOTKy M aHAJIU3 JJAHHBIX
JNaHHBIX  JUISL  PELICHUs HIOCPEICTBOM
3a7au B cepe ynpaBiieHUsS MaTeMaTHYeCKUX METOJIOB U
[IEPCOHAIIOM MH(POPMAIMOHHBIX
TEXHOJIOTUI
OIIK - 2.2 Cnoco6eH OCylIeCTBISITh
cbop, 06paboTKy U aHATN3
JAHHBIX JIJIS1 TIPOBEICHUS
COLIMOJIOTHYECKUX ONPOCOB
OIIK-5 Crnocoben  ucnonbzoBath | OIIK-5.1 CIIOCOOHOCTBH OIPEAETATh
COBpPEMEHHBIE THUIBI HTH()OPMAITMOHHBIX
UH(POPMALOHHEIE TEXHOJIOTUH, TTOIXOSIIIX
TEXHOJIOTUH u JUISl pELIeHUs 3a1a4K
IpOTpaMMHBIE  CpENICTBA npodeccHOHATEHON
npu peleHnu JeSITebHOCTH
npodeccuoHanbHbIX 3a1a4 | OITK-5.2 CIIOCOOHOCTH MCIOJIb30BaTh
UH(POPMAaLIMOHHbIE
TEXHOJIOTUH JUISI PEIICHHS
MaTeMaTHYeCKUX 3aJa4
1.2. B pe3ynprare OCBOEHHUS JUCLUUIUIMHBI Yy OOYyYarolIMXCs JIOJDKHBI  OBITH
c(OpMHUPOBAHBI:
OTD/TD
(mpu HAJIMYMHA
npodcranaapra) / Kop >rana
TPyHOBHIE WIH OCBOEHHS Pe3yabTaThl 00yueHus
KOMIeTeHHH
npogeccuoHaIbLHbIE
ACHCTBHUSA
- OIlIK-2.1 Ha ypOBHE 3HaHUM: JEMOHCTPUPOBATH 3HAHUE
OCHOBHBIX U3y4aeMbIX MAaTEeMaTHUYECKUX MOHITUH;
Ha YPOBHE YMEHHUN: IPUMEHATH MaTeMaTHUECKUE
METO/bI K MOAETUPOBAHUIO YIIPABIEHYECKUX
MIPOLIECCOB; aHAJTM3UPOBATh MHOT000pa3ue
COOpaHHBIX JAHHBIX;
Ha YpPOBHE HABBIKOB: BJIaJI€€T HABBIKAMU
dbopManbHON MAaTEMATUUYECKOU 3aIICH
YIIPaBICHYECKHUX 3a/1a4; TOCTAHOBKH, PEIICHHS
3aJa4 ¥ MHTEPIIPEeTalliH Pe3yJIbTaTOB,
- OIIK - 2.2 Ha YpOBHE 3HAHMI: 3HATh aJITOPUTMBbI, CXEMBI,
METOBI U PEKOMEHALUH JUTS PeILICHUS
M3y4aeMBbIX THTIOBBIX MAaTEMaTHUECKU




(hopMann30BaHHBIX 3a7a4

Ha ypOBHE YMEHUI: OLIEHUBATh PUCKH,
COLMAIBHYIO U SKOHOMHYECKYIO 3P (HEKTUBHOCTh
NPUHUMAEMBIX PEIICHUH B YIIPABICHUU
NEPCOHAIOM; OIIEHUBATh IKOHOMHYECKYIO

3 PEeKTUBHOCTD AEATEIHLHOCTH OPraHU3AIIH.

HA YPOBHE HABBIKOB: COCTABJICHHUS MMOSICHEHUS U
00BSICHEHUSI H3MEHEHUS TIOKa3aTeIIeH;
UCIIOJIb30BAaHUSI MATEMATHYECKHUX CIIPABOYHHUKOB U
Internet-pecypcos.

- OIIK-5.1 Ha YPOBHE 3HAHUI: IEMOHCTPUPYET 3HAHUE OCHOB
IPOrpaMMbl aHaJIN3a Pe3yIbTaTOB UCCIIETOBAHMUIA,

Ha YpPOBHE YMEHUW: MCIOJb30BaTh METOJIbI
TEOPUM  BEPOSITHOCTE W MaTeMaTH4eCKOM
CTaTHCTUKH JIJI PEIICHHS YIIPABICHYECKUX 3a]1a4;

Ha YPOBHC HaBBIKOB: BIaaccT HaBbIKaMH
MMOCTPOCHUA CTaHAApPTHBIX MaTeMaTU4YCCKHUX

MojiesIel; prUeMaMu UH(OPMALILOHHOTO
MOJICJIUPOBAHNS,
- OIIK-5.2 Ha YpOBHE 3HAaHMI: JEMOHCTPUPYET 3HAHHE

TEXHOJIOTUHM aHaju3a HCCIEA0BaHUN B KOHTEKCTE
IIOCTaBJIEHHBIX Leled M 3ajad, CBSI3aHHBIX C
YIPaBJIEHYECKOH JIEATEIbHOCTBIO.

Ha ypOBHE YMEHUM: OIICHUBATH POJIb COOPAHHBIX
JAHHBIX Ul pacyera KaXkJOoro YyIpaBJIECHYECKOTO
ITOKa3aTelst

HA YpOBHE HAaBBIKOB: BJaJieeT HaBBIKaMU
MPEACTABJICHUS  PE3YJIbTATOB  MOJCIUPOBAHUS
yIOpaBIEHYECKHMX  MPOIECCOB; 000CHOBaHUS
BBIBOJIOB, TIOJYYCHHBIX TIPH  MOJEIUPOBAHUU
YIOPaBJICHUYECKUX  IPOILIECCOB;  MHTEPIpETALU
PE3yIBTATOB MPU MOJCITUPOBAHUN

2. O6beM U MeCTO TUCIHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

O0beM TMCHMILINHBI

Oo6mas tpynoemkocts b1.0.11 «Bricmias MaTeMaTHKa» COCTaBJISACT 6 3a4€THBIX €UHMUII,
216 dyacoB. KommdecTBO akaeMHUYECKHUX YAacOB, BBIICJICHHBIX Ha KOHTAKTHYIO paboTy cC
IperoaaBaTesieM, COCTaBIISICT:

- 1o o4HOM (hopme oO0yueHus: 98 yacoB: JIEKIIMOHHBIE 3aHATUS —32 YacOB, MPAKTHUECKUE
3aHsITHS — 64 Yaca, KOHCYNbTalUs K dk3aMeHy — 2 daca. CaMocTosTelIbHas paboTa COCTaBIISICT
82 yaca. Kontposib — 36 yacos.

- 10 3a049HOU (popme oOydueHust 16 4acoB: JIGKIIMOHHBIC 3aHATHS —6 YacOB, TPAKTHICCKHE
3aHaTus — 10 yaca. CamocrosrtenbHas pabora coctasnseTr 187 yaca. Konrposns — 13 yacos.

MecTo IMCHMIIMHBI B CTPYKType 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucuunnuna b1.0.11 «Beicmias marematukay uzydaercs Ha 1 kypce B 1 u 2 cemecTpax.

Hucnunauna bB1.0.11 Marematuka OTHOCHTCSA K o0Os3aTeiabHOM yacth bioka 1.
«Iucummumabl (MOTYIH)».

Hucuumumza b1.0.11 «Beiciias MaTematuka» 6a3upyercsl Ha 3HAHUAX, TOJTYYEHHBIX Ha
MPEIIECTBYIOIEM YPOBHE OOpa3oBaHMs B IPOLECCE OCBOCHMS IIKOJIBHOW MPOTpamMMbl IO
npeameram Anrebpa U Hadajna aHanusa, ['eomerpus u Mudopmaruka.

B coxmepkareapHOM  IDIaHE — JUCIUIUIMHA  W3ydaeTcss  mapawienbHo  B51.0.12




«udopmarukay (1

cemMecTp);

b1.0.07

«O3HaKOMHTENbHAs IPAKTHKA (2 ceMecTp).
JucuunirHa gaBiasieTcs onopom s u3ydeHus cienyromux aucuumivi: b1.0.19 «PsiHOK
Tpyaa u gemorpadusi» (4 cemectp); 51.0.30 «OCHOBBI yIpaBIeHUECKOTO KOHCYIbTHPOBAHUS
(6 cemectp); b1.0.25 «MHopManOHHBIE TEXHOJOTHH B YIpPaBACHHH IepcoHamoM» (6
ceMecTp).
dopma MPOMEXKYTOUHON aTTECTAllMM B COOTBETCTBUM C YYeOHBIM IUIAaHOM — 3a4eT B 1
CEMECTpE M 3K3aMEH BO 2 CEMECTE.

«Commomorust (2

3. Conep:xkaHue M CTPYKTYpa TUCIHHUIIHHBI
Ounasn hopma odyuenusn

ceMecTp);

52.0.01(Y)

O0beM JUCHUNIUHBI (MOYJIs), YacC dopma
KonrtakTHas padora TeKyuiero
00y4Jarouuxcs ¢ KOHTPOJIsI
npenogaBaTeseM Mo BUAAM ycneBaemoc
Ne HaumenoBanue Tem (pa3aesioB) Beero Y4eOHBbIX 3aAHATHH CP ™F,
JIP/ 3/ MPOMEKYTO
J/20 N
, 20, 20, KCP YHOI
JA0T* I[?T I[E)T aTTe;Taun
Yacts Ne 1 (mepBblii ceMecTp)
Tema 1. | Marpuiibl ¥ onpeeIuTeNn 11 3 4 4 0, 3, KP-1
Tema 2. | Cucremsl JIMHEHHBIX 0, 3, KP-2
. 13 3 6 4
anreOpandecKux ypaBHEHUH
Tema 3. | JIuneiinsie BEKTOPHBIE 12 2 6 4 0, 3, KP-3
MIPOCTPAHCTBA
Tema 4. | MaTemaTHueCKUMN aHaAIN3. 0,3, KP4
UwncnoBble  TOCIENOBATEIHHOCTH.
OyHKIUKM  OJHOW  TEepEeMEHHOM. 11 3 4 4
[Ipenens! mocnenoBaTenbHOCTEN U
hyHKIHIA
Tema 5. | IuddepenunanbHoe HCUHUCIEHUE 13 3 6 4 0, 3, KP-5
Tema 6. | HeonpeneneHusiii u 12 2 6 4 0, 3, KP-6
ONPEJEICHHBIA HHTErPabl
[TpomMexyToyHas arTecTanus 3auer
Bcero 72 16 32 24
Yacte Ne 2 (BTOpOI cemecTp)
Tema 1. | @ynkuun HECKOJIBKHX 16 2 4 10 0,3, KP-1
MEPEMEHHBIX
Tema 2. OCHOBI:I TEOPUU  BEPOSITHOCTEN. 18 2 6 10 0.3, KP-2
CrnyyaiiHple COOBITHS
Tema 3. | CiyuaiiHble BEIUYHHBI 20 4 8 8 0, 3, KP-3
Tema 4. | OcHOBEI MaTeMaTH4eCcKon
CTAaTHCTUKA W €€ WCIIOJIb30BaHue 12 2 5 8 0.3, KP-4
JUIS pelIeHus 3a1ad yIpaBlICHUS
repcoHaioM. BEIOOpOUHBIN METOT
Tema 5. | OCHOBBI OLICHKH TAPAMETPOB 14 2 4 8 0,3
Tema 6. | [IpoBepka CTaTUCTHUYECKUX
TUIOTE3 B YIPaBIEHUECKOM 13 2 4 7 0, 3, KP-5
JeSITeTbHOCTH
Tema 7. | DneMeHTBI  PETPECCHOHHOTO U
IUCIIEPCUOHHOTO  aHanmu3a A 13 2 4 7 0.3, KP-6
OILICHKH KayecTBa paboThI
nepcoHaa




O0beM JUCHUNIUHBI (MOAYJIs), YacC dopma
KontakTHas padoTa TeKyIero
00yYarouuxcs ¢ KOHTPOJISI
npenoaaBaTeieM M0 BUAaM ycneBaeMoc
Ne HauMeHoBaHue TeM (pa3esioB) Beero Y4eOHBIX 3aHATHH CP TH®,
Jp/ | 13/ MPOMEKYTO
J/30 "
, 20, 20, KCP YHOI
J10T* I[(3T I[?T aTTe;Taun
Bcero 142 16 32 58
KoHcynpranus x 3k3amMeny 2 2
[TpomexyToUYHAas aTTEeCTalus 36 OKk3aMeH
Hroro 216 | 32 | | 64 | | 82
Illpumeuanue:
* ghopmbl mexyugeco KoHmpoas ycnegaemocmu: kokmpoashsie pabomoul (K), onpoc (O), 3adauu (3).
** hopmul npomesicymounou ammecmayuu. 3avem (3a); sxzamen (IK3).
3aounan hopma odyuenusn
O0beM JUCHMILUIUHBI (MOAYJIs), Yac dopma
KonTakTHas padora TeKYyIero
o0y4Jaromuxcs ¢ KOHTPOJISI
npenojaBaTeieM M0 BUAAM ycmeBaemMoc
Ne HanmeHoBaHue TeM (pa3aesioB) Beero Y4eOHBIX 3aHATHIA CP ™%,
Jp/ | 113/ NMPOMEKYTO
J/20 N
90, 20, KCP YHOU
X J0T | 40T aTTecTanm
AOT* | 7 * "
Yactp Ne 1 (nepBblii cemecTp)
Tema 1. | MaTpuiisl 1 onpeaenuTenn 14 1 1 12 0O, 3, KP-1
Tema 2. | CucreMsl JIMHEHHBIX 0, 3, KP-2
. 14 1 1 12
anredpanveckux ypaBHEHUH
Tema 3. | Jluneitnsie BEKTOPHBIC 18 1 1 16 0, 3, KP-3
MTPOCTPAHCTBA
Tema 4. | MaTemMaTUYeCKHUMN aHaJIu3. 0O, 3, KP4
UucnoBble  TOCIEAOBATEIHLHOCTH.
OyYHKIMKM OJHOW  MEepEeMEeHHOM. 22 1 1 20
[Ipenensr mocnemoBaTenbsHOCTEN U
GyHKIHIA
Tema 5. | JuddepeHimanbHoe HCUUCTICHUE 18 1 1 16 0, 3, KP-5
Tema 6. | HeonpeneneHubrit u 18 1 1 16 0, 3, KP-6
OTIpEICTICHHBIN HHTETrPaIbI
[IpomMexyTouHas aTTecTarus 4 4 3auer
Bcero 108 6 6 96
Yactb Ne 2 (BTOpOI cemecTp)
Tema 1. | Oynxuuu HECKOJIbKHUX 0.3, KP-1
TTePEeMEHHBIX
Tema 2. OCHOBI:I TEOPHH BEPOSTHOCTEH. 0.3, KP-2
CryqaliHbIE COOBITHS
Tema 3. | CiydaiiHble BETUUUHBI 0, 3, KP-3
Tema 4. | OcHOBHI MaTeMaTHYCeCKOI 99 4 95
CTaTUCTUKA W €€ HCIIOh30BaHUE 0.3, KP-4
JUTSL pelICHHs 3a7ad  yIpaBIICHUS
repcoHaioM. BeIOOpoUHEIH MeTOT
Tema 5. | OCHOBBI OLICHKH TAPaMETPOB 0,3
Tema 6. | I[IpoBepka CTaTUCTHYCCKIX 0, 3, KP-5




O0beM JUCHUNIUHBI (MOAYJIs), YacC dopma
KontakTHas padoTa TeKyIero
00yYarouuxcs ¢ KOHTPOJISI
npenojaBaTejieM M0 BUAAM ycmeBaemoc
Ne HauMeHoBaHue TeM (pa3aesioB 4eOHbIX 3aHATHI T™H*
(pasn ) Bcero Y Ccp ’
Jp/ | 13/ MPOMEKYTO
J/90 "
20, 90, KCP YHOH
e | AOT | JOT aTrrecTamu
AO0T * *
"
TUIIOTE3 B YIPABICHYECKOU
JIEATEIbHOCTH
Tema 7. | DneMEHTBI  PETPECCHOHHOTO U
HCIIEPCUOHHOTO  aHaJIm3a TIsT
Auerep o 0, 3, KP-6
OTICHKHU KadecTBa paboThI
nepcoHasia
[TpoMexyTouHas arTecTanys 9 9 OK3aMeH
Bcero 108 4 104
[IpomexyTouHas arrecTarnus 13 3auver,
DK3aMeH
Hroro 216 | 6 | | 10 | | 187
Ilpumeuanue:

* hopmbl mexyuge2o KOHmpoas ycneeaemocmu.: Konmpoavhvie pabomut (K), onpoc (0O), 3a0auu (3).
** hopmul npomescymounou ammecmayuu: savem (3a); sxkzamen (Ix3).

Conep:xanue IMCUMILTHHBI

Yacrte 1 (mepBblii ceMecTp)
Tema 1. MaTpuubl 1 onpeaeuTe I n
[Tonarue marpuupl. OnpeneneHre U BUIbI IPSIMOYTOJIbHBIX MaTPUL.
BekTopsl. Onepanunu Haa matpuriamu. OnpenenuTeb KBaIpaTHOW MaTpPHULIbL.
Munop. AnreOpanyeckoe J0NOTHEHHUE.
Paznoxxenue onpeaenuTens Mo CTpoke Win croaoiy. CBOWCTBa onpeeuTeneH.
DneMeHTapHbIe TPEoOPa30BAHMSI CTPOK U CTOJIOIIOB MAaTPHIIBI.
Ob6parHas marpuia. Panr marpuiibl.

Tema 2. Cucrembl JIMHEHHBIX ajredpandeckux ypaBHeHHil
Cucrembl JIMHEWHBIX aNreOpanvyecKux ypaBHEHHH. 3alKcCh U peLICHUEe CUCTEMBbI JTMHEHHBIX

anreOpanyeckrX ypaBHEHUH B MaTPUYHOM BHJIE.

®opmyisl Kpamepa. Teopema Kponekepa-Kanesu o pa3pelimMocTi CUCTEMBI.
Pemienue cucrembl TMHEHHBIX alreOpandyeckux ypaBHEHUI MeToJoM ['aycca, MaTpUYHbBIX

yYpaBHEHU BbIUMCICHUEM 00PaTHOI MaTpHILIbIL.

OOmee perieHue CHUCTEMBbl JIMHEMHBIX —aireOpanyeckux YypaBHEHUH; CBOOOJHBIC

HCU3BCCTHBIC, Oa3HCHEBIC PpCUICHHA.

CucTteMbl TMHEWHBIX OJJHOPOAHBIX YPaBHEHUH.

Tema 3. JIuHeiiHbIe BeKTOPHbIE POCTPAHCTBA
BekTopsl Ha IUIOCKOCTM M B TPEXMEPHOM IpocTpaHcTBe. OmpereneHue U IpUMEpPHI

JIMHENHOTO IPOCTPAHCTBA.

JIuHeitHast 3aBUCHMOCTh M HE3aBUCUMOCTH BeKTOpoB. baszuc. Koopaunarsl. PazmMepHOCTD.
[IpeobOpazoBanme KOOPAUHAT MPH MEPEX0JIe K HOBOMY 0a3ucy.

CkanspHoe npousBeaeHrne. OpTOHOPMHUPOBAHHBIN Oa3HC.

EBKIMI0BO IPOCTPAHCTBO.




Tema 4. MaTtemaTnueckuii ananu3. YuciaoBbie mocjie10BaTe1bHOCTH. DyHKIIUN
oaHoi1 nepemenHo. IIpeaesinl mocaexoBarebHOCTe U QPYyHKIUH

[ToHsITHE YUCIIOBOI MOCIEOBATETFHOCTH, KJIACCU(PUKAIUS.

[Ipenen nocnenoBarenbHOCTH. OCHOBHBIE CBOMCTBA CXOISIINXCS MOCIEA0BATEIbHOCTEH.

[Ipu3Haku cyuiecTBOBaHUS Mpeaesia MoCIeI0BaTEIbHOCTH.

[TonsiTre nelCTBUTENLHON (QYHKIMH ACHCTBUTENHHOW MepeMeHHON. CrocoObl 3a1aHus

GyHKIIHH.
I'padux ¢pynkumuu. OcHOBHBIE eMeHTapHble GyHKIMH. CII0KHBIE U B3aUMHO 0OpaTHBIE

GyHKIIHH.

HesBHble pyHKIMU. AreOpanuecKue U TPaHCIICHICHTHbIE () YHKIIUH.

OcHoBHbIe cBoMcTBa GyHKIMH. [Ipenen GpyHKIIMN B OECKOHEYHOCTH B B TOUKE.

Onnocroponnue npenensl. [IpusHaku cymectBoBaHus mpeaena GyHKuuu. beckoHedHo
MaJible ¥ OECKOHEUHO OOJbIINE BETUYUHBI.

JIBa 3ameyaTenbHbIX Npeena.

HenpepriBHOCTh QyHKIIMU B TOuKe. CBOICTBA (PYHKIIMI, HEMPEPHIBHBIX B TOUYKE M Ha
OTpE3KE.

Tema 5. [InpdepennuanbHoe ncUHCIeHHE

IIpousBonnas ¢ynkuuun u auddepenunan. I'eomerpudyeckuid U QU3MUECKUI CMBICH
IIPOU3BOTHOM; reoMeTpUYECKUi CMBICTT middepeHnuana. OcHoBHbIE npaBuIIa
muddepeHIMpOoBaHUS.

[IpousBomHast cioxxkHO ™ oOpatHOM  ¢GyHkumid. IlpowsBogHBIe HESBHOH U
napaMeTpUyuecKu 3a1aHHON (yHKUKU. [IpoU3BOHBIE OCHOBHBIX 3J€MEHTApHBIX (DYHKIUI.

[TpousBoanbie U MU GEpeHITaIbl BBICIIMX TOPSIKOB.

Teopembr ®epma, Poss, Jlarpanka u Ko, [IpaBuiio Jlonurans.

Touku sKcTpeMyMma, BBITYKJIOCTh ¥ TOUKH Tiepernda pyHKIUN. ACUMIITOTEHI.

OOwias cxema uccieoBaHus QyHKIMHM U OCTPOEHUS TpadUKOB.

VYpaBHeHME KacaTeabHONW U HOpMaJIK K rpauky QyHKIUU.

Tema 6. HeonpenejieHHbII 1 onpe/ieIeHHbIH HHTErPaJibl

[lepBooOpazHas u HeompeneneHHbI uHTerpad. OCHOBHBIE METOJbl MHTETPUPOBAHMUSL.
WNHTerpupoBanne parmoHaIbHBIX APOOEH.

[lonsiTue W reomeTpuyeckass HMHTEpPIpPETAllds ONpeeiIeHHOro uHTerpana. CBoicTBa
onpeneneHHoro uaterpana. opmyna Herotona-Jleionuna.

HecoOcTBeHHble WHTErpanbl C OECKOHEYHBIMH MpeAeliaMd HHTETPUPOBAHUS U
HECOOCTBEHHbIE UHTETPAJIbI OT HEOTPAHUYEHHBIX (DYHKIIUH.

Yacts 2 (BTOpOM cemecTp)

Tema 1. ®yHKIMM HECKOJIbKHUX NepeMeHHbIX

[lonatue (yHKIMM HECKONBKHX MepeMeHHbIX. [Ipenen M HempepbIBHOCTH (YHKIMH.
YacTHble MPOU3BOIHBIE U NOJHBIA Ju(depeHnnan GyHKIUH.

[Ipou3BoHas IO HANIPABIIEHUIO, TPAAUEHT QYHKIUH.

OKCcTpeMyMbl (DYHKIIMM MHOTHX THEPEMEHHBIX, HEOOXOIMMOE U JIOCTATOYHOE YCIIOBUE
IKCTpEMYyMa.

VYcnoBHblid dkcTpemMyM. HaxokaeHue ycCIOBHOTO 3KCTpeMyMa METOJIOM MHOMXKHUTEIIEH
Jlarpanxa.

Kpatnbie nnTerpansl. CBeieHuE KpaTHOrO MHTErpajia K MOBTOpHOMY. ['eoMerpuueckas
MHTEPIIPETALNS JBOMHOIO UHTETpaIa.

Tema 2. OcHoBbI Teopuu BeposiTHOcTeil. CiryuaiiHble cOObITHS
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OcHOBHBIE TIOHATHS TeOpuHr BeposiTHOCTeH. CiydaitHeie coobiTusi. Kimaccudukanms
COOBITHH.

BeposiTHOCT cOOBITHS (KJIacCUYECKOE, CTATUCTHUECKOE  TEOMETPHUUECKOE ONpeaeTeHuUs
BEPOSITHOCTH). TE€OPETUKO-MHOXKECTBEHHAsI TPAKTOBKA OCHOBHBIX MOHATUI M aKCHOMATHYECKOE
MOCTPOCHUE TEOPUH BEPOSITHOCTEH.

DneMeHTbl KOMOMHATOPUKH. JleicTBUS HaZ COOBITUSIMU. TeopemMbl CIIOKEHUS
BEPOATHOCTEH. Y CIIOBHAsI BEPOATHOCTh. Teopema yMHOKeHUsI BeposaTHOocTel. HezaBrcumblie
COOBITHSI.

®dopmyia nosHou BepossiTHOCTU. Popmyna baiieca. [loBTopHbIE HE3aBUCHMBbIE
ucneitanus. @opmyiia beprymim.

Tema 3. CayuaiiHble BeJIMYUHBI
JIMCKpETHBIE U HENPEPBIBHBIE ClTydaliHble BeanYuHbl. DyHKIMA pacnpenesieHus

ClIy4yallHOH Benn4MHbL. [[IIOTHOCTE pacnpenencHuss HepepbIBHOM CIIy4YallHOM BEIIMYHHBI.
YucnoBble XapaKTEPUCTUKH CIIy4aiHbIX BEJIMYMH: MATEMAaTHUYECKOE OKUJaHUE, JUCTIEPCHUS,
cpeaHee KBaJpaTuueckoe oTkIoHeHue. Mx cBoiicTBa. HauaibHbIie U LIEHTpaIbHBIE MOMEHTBI
CIIy4aiHbIX BEJIMYMH.

OcHOBHBbIE 3aKOHBI paclpee/ieHus CllydaliHbIX BEJIMUMH: paBHOMEpHOE, bepHymu,
ITyaccona, 5KCIIOHEHIIMAIBHOE, HOPMAaJIbHOE.

Hepasencto Uebbimena. Teopema Yebrimea. 3akoH Oonbiux yncen. LleaTpansHas
npenenbHas TeopeMa. JIokanabHas U HHTErpanbHas TeopeMbl Myaspa-Jlamaca.

MHoromMmepHsI€ city4aiiHble BeIUnYuHbl. OyHKINS paclpeacsIeHHs U INIOTHOCTh
JBYMEPHOU CITy4allHOW BEJIMYUHBI.

3aBUCHMBbIE U HE3aBUCUMBbIE CIIy4aliHbIE BEJIMYMHBIL. Y CJIOBHBIE 3aKOHBI pAaCIPE/ICIICHUS.

YucnoBble XapaKTEPUCTUKH IBYMEPHBIX CIydaiHbIX BennunH. KoBapuanus,
KO3 PHUIHUEHT KOPPEIALUH.

Tema 4. OcHOBBI MATEMaTH4eCKOH CTATHCTHUKH H ee MCIO0JIb30BaHNue 1JIsl PelleHus
3a7a4 ynpaBJIeHUs epCOHAJIOM. Bb1OopouHbIii MeTO

3aia4i U OCHOBHBIE MMOHATHUS CTATUCTUKU. BbIOOpOUHBIN METO/.

I'eHepanbHass COBOKYIHOCTh M BBIOOpKA, BapUAIlMOHHBIA psijl, MOJUIOH 4YacToT,
TUCTOrpaMMa, 3MIIMpUYEcKast (CTaTUCTUYECKas) PYHKIMS pacpeesICHuUS.

YucnoBble XapakTEepUCTUKU BEIOOPOYHOT'O pacHpeeICHHS.

Tema 5. OcHOBBI OlIEHKH TAPaMETPOB

[TonsiTe 06 oreHke mapaMeTpoB. XapaKTEPUCTUKH OIEHOK.

Meroabl HaXOXIEHUST TOYEYHBIX OLIEHOK: METOJ, MOMEHTOB, METOJ MAaKCHUMalbHOTO
npaBn0n0n06m{, MCTOJ HAMMCHBIINX KBaJApPaTOB.

[TonsiTne 00 WHTEpBAJIBbHON OICHKE MapameTpoB. JloBepuTenbHasi BEPOSTHOCTh H
I[OBepI/ITeJ'II)HI)II\/II HHTCPBAJI.

[TocTpoenue cTaHAapTHBIX MaTeMaTHYECKUX MOJIEICH Ui OIICHKH pabOThI MepcoHama C
HUCIIOJIB30BaHHUEM CTATUCTUUYCCKUX METO0B.

Tema 6. IIpoBepka cTaTHCTHYECKHUX TMIIOTE3 B YIIPABJICHYECKOMH 1eATEIbHOCTH

[Tonsatue craTucTudeckoil runotessl. OOIIas cxeMa MPOBEPKU CTATUCTUYECKON
TUIIOTE3BI.

IIpoBepka rumnoTes3 0 paBeHCTBE CPEAHUX U TUCIIEPCUI JBYX COBOKYITHOCTEM.

ITpoBepka runoTes3sl 0 PABEHCTBE HYJIIO T€HEPATbHOI0 K03(h(GUIIMEHTa KOPPEISALHH.

IIpoBepka rumoTe3bl 0 HE3aBUCUMOCTH CITyYalHbIX BEJIMYMH.

[TpoBepka rumoTe3 o 3aKOHE pacIpeIeICHUS BEIOOPKH.

ITpoBepka runote3sl 00 OAHOPOAHOCTH BBIOOPOK.

Cratuctuueckue MeTo 1kl 00paboTKH HH(MOPMALIUU [T 3a]1a4 YIPaBIECHUS TIEPCOHATIOM.
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Tema 7. DjeMeHTHI PerpecCHOHHOr0 W JAUCHEPCHOHHOIO AHAJIM3Aa IS OIEHKH
KayecTBa padoThl epCcoHAIA

JIuneitnas napnas perpeccus. Koadduuument nerepmunanym.

ITpoBepka 3HAYMMOCTH ypaBHEHUS PETPECCHH.

Omnpenenenne T0BEPUTEILHBIX HHTEPBAJTIOB 111 KO3 PHUIIMEHTOB 1 PYHKIIMH PETPEeCcCHH.

OnHOaKTOPHBINA TUCTIEPCHOHHBINA aHAIU3.

Mexrpynnosas Bapuanus. BHyTpurpymnmosas Bapuanus.

ITonsaTue o 1ByX()akTOPHOM AUCIIEPCUOHHOM aHAIIU3E.

Onenka kaudecTBa pa0OOTBI TepcOHAJa C TPUMEHEHHEM PErpecCHOHHOTO |
JUCTIEPCUOHHOTO aHAJIN3A.

4. MaTepuaJjibl TEKYIIero KOHTPOJIsI yCIIeBAeMOCTH o0ydarommxcst U GoH/I OIleHOYHbIX

4.1.

cpeacrs HpOMe)l(yTO‘lHOﬁ arrecranuu 1mo JMCIHMIIJIMHE

@opMBI U METOABI

HpOM@)KyTO‘IHOﬁ aTTCCTalnu.

CJICAYIOMMC MECTOABI TCKYIICTO KOHTPOJIS YCIICBACMOCTH 06yqafonmxc>1:

TEKYIIET0 KOHTPOJISI yCIIEBAEMOCTH OOYYalOIIUXCS U

4.1.1. B xone peanuzauuu gucuuiuinabl 51.0.11 «Beiciias MmaTemaTHKa» UCHOIb3YHOTCS

MeToabl TeKyLIero
Tema u/nim pasznen KOHTPOJIA
YCIEBAEMOCTH
Yacrtb 1 (mepBblii ceMecTp)

Tema 1. | Marpuiibl U onpeaesuTenn OIIpoC, 3aJa4H,
KOHTpOJIbHAs paboTa

Tema 2. | CucteMsbl TMHENHHBIX adredpanyecKux ypaBHEHUN OIIpoC, 3aJa4H,
KOHTpOJIbHas paboTa

Tema 3. | JIuHeiiHble BEKTOPHBIE IPOCTPAHCTBA OIIpoC, 3aJa4H,
KOHTpOJIbHas paboTa

Tema 4. | Marematuueckuid aHanu3. YuciaoBble MOCHIE10BAaTEIbLHOCTH. OIIpoC, 3aJa4H,
DyHKIMU OJTHOM MIEPEMEHHOM. [Ipenensl | KOHTpOJIbHAS paboTa

10CJIEI0BATENbHOCTEN M (DYHKIIHIHA

Tema 5. | luddepennmanpHoe ncuucieHme OTpoc, 3aa4H

Tema 6. | HeompeneneHHBIH U ONpeeIeHHBINA HHTETPaITbI OIIpOC, 3a7a4H,
KOHTpOJIbHas paboTa

Yacts 2 (BTOpON cemecTp)

Tema 1. OYHKIUU HECKOIBKUX MEPEMEHHBIX omnpoc, 3aJauH,
KOHTpOJIbHAs paboTa

Tema 2. OcHoBHI Teopun BeposiTHOCTel. CirydaliHble COOBITHS ompoc, 3aJa4H,
KOHTpOJIbHAs paboTa

Tema 3. | CayualiHble BETUYUHBI OIpOC, 3a/1a4H,
KOHTpOJIbHas paboTa

Tema 4. OCHOBBI MaTEMAaTHYECKOM CTATHUCTUKH U €€ HCHOJIb30BaHHE I omnpoc, 3aJauH,
pelIeHus 3aa4 yIIpaBIeHUs IepCOHAIOM. BEIOOpOUHBIN METOT KOHTpOJIbHAs paboTa

Tema 5. | OCHOBBI OIICHKH NTAPAMETPOB OIpoc, 3a7a4H,
KOHTpOJbHas paboTa

Tema 6. | I[IpoBepka  CTaTUCTHYECKUX  TUNOTE3 B YIPaBICHYECKOU Ompoc, 3a7a4H,
ACSTCIIBHOCTH KOHTpOJIbHAsi paboTa

Tema 7. | DIeMEHTBI PETPECCHOHHOTO M IHUCIIEPCHOHHOTO aHAIM3a IS Ompoc, 3a7a4H,
OLICHKH Ka4yCCTBa pa6OTBI IepCcoHaIa KOHTPOJIbHAs pa6OTa

4.1.2. 3aueT u 3K3aMeH MPOBOJATCS C MPUMEHEHHUEM CIIEAYIOIUX METOJI0B (CPE/ICTB): B
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YCTHOM (hopMe 110 BOIIPOCaM U 3aaHUSIM.

4.2. Marepuaibl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

[IpenonaBarenb ONEHUBACT YPOBEHb HMOATOTOBICHHOCTH OOYYArOIIUXCS K 3aHATHIO IO
CJIEIYIOLUM [TOKa3aTelIsIM:

- YCTHBIE OTBETHI HA BOIIPOCHI IIPETIOIaBATENS 10 TEME 3aHATHUS,

- BBICTYIUICHHE 110 BOIIPOCAaM K OIpOCcaM,

- HallUCaHUE KOHTPOJIbHOU paboThl,

- peuieHue 3a1au.

Kpurepun onieHnBanus oTBeTA:

— CTEIEHb YCBOCHUs IOHATUN U KaTErOPUH 110 TEME;

— yMeHue paboTaTh C JOKYMEHTaJIbHBIMU U JINTEPATYPHBIMU NUCTOYHUKAMH,

— T'PAaMOTHOCTb U3JIOKEHUSI MaTepHUaa;

—  CaMOCTOSITeNIbHOCTh pabOThI, HATMYNE COOCTBEHHONH 0OOOCHOBAHHOM MO3UIIUU.

Onenka 3HaHMN, yYMEHUH, HAaBBHIKOB NPOBOJUTCS HAa OCHOBE OaUIbHO-PEHTHHTOBOM
cuctembl 70% u3 100% (70 6amnoB u3 100) - BKIaa mo pe3ynbTraraM MOCEIIAEMOCTH 3aHSTHH,
AKTUBHOCTH Ha 3aHATHUSAX, OTBETOB HAa BOIPOCHI MPENOJABaTeNsl B XOJE 3aHATUSA, HalMCaHUS
KOHTPOJIbHOHM paboThl, 10 pe3ybTaTaM peleHus 3a1au.

Jeranuzanus OamioB U KPUTEPUU OLEHKM TEKYILEro KOHTPOJS YCIIEBAEMOCTH
YTBEpXKAAeTCs Ha 3aCeAaHUU KadeIphl.

BOHpOCLI AJI MOATOTOBKH K OIpocaM, NIPAKTHYCCKHUM 3aHATHAM 110 TEMaM:

Yacts 1 (mepBbIii ceMecTp)
Tema 1. MaTpunbl 1 onpeaeIuTe
MaremaTtuka 1 ee 3HaUYeHHE B Ol[EHKE KauecTBa paboThI epcoHana. [Ipumepsi.
Martpuiisl u oneparuu HaJ HUMH.
Onpenenurenu U UX CBOMCTBA.
Brruncienue onpeaenurenen.
OOpatHas marpunia. TpaHCOHUPOBAaHHAs MaTpPHUIIA.
Panr matpunsr.
UYto Takoe rneMeHTapHbIe MpeoOpa3oBaHUs MATPUIII?
MuHopsI U anredpandeckue TONOTHEHUS.
Paznoxxenue onpenenurens MaTpUIlbl IO JIEMEHTAM CTPOKU WM CTOJIOIA.

CoNoOR~WNE

Ilpaxmuueckoe 3anamue N 1
1. Penuts 3amaun:
Jansl matpuiisl A u B:

-1 2 3 5 2 30
o 13 0 1 -1 4
YKaSaTB, KaKue nu3 HI/I}KerI/IBeI[eHHI)IX onepaunﬁ BBIIIOJIHUMBI, U1 BBIIIOJIHUTH UX.
a)A+B; 0)AT+B; B)A+BT, rNAT+BT;
1) AB; ¢) ATB; %) ABT; 3) BAT.

2. Pemmts 3amaun [J111, ¢.58, 62]:
1.18,1.21,1.25;1.42,1.45
3. Haiitu onpeaenurens MaTpuLbl:

1 JI1 — nuteparypa nox HomepoM | B CIIHCKe THTEPaTyphI
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0 00 1

0 0 2 -10
C=

0 3 5 13

-3 45 6

Ilpakmuueckoe 3anamue Ne 2

1. Permuts 3amaunm [JI1, .65, 68]:

1.52; 1.65.

2. Haittu marpuity, oOpatnyto marputie C, eciy OHa CyLIeCTBYeET (CM. I1. 4 3aHsTHs 1):
0 00 1

0 0 2 -10

0 35 13

-3 45 6

3. Haiitu panr marpuit:

2 1 -4 -1 3 5 -2 -1 3
A=|4 2 O B=[2 -6 0 C=|4 2 -6
1 -3 4 1 -3 -5 2 1 -3
4. Pemmmts 3amaun [J11, ¢.68 - 69]:

1.74; 1.75; 1.82.

C=

Tema 2. Cuctembl JIMHeHHBIX ajiredpanyecKuX ypaBHeHU I
OcCHOBHBIE TIOHATHUS U OINIPEIETICHHUSL.

Cucrema n TMHEWHBIX YPAaBHEHUN C N IEPEMEHHBIMH.
Meton oOpatHO# MaTpuilsl U hopMyiiel Kpamepa.
CucreMa m JTMHENHBIX YPABHEHUM C N IEPEMEHHBIMHU.
Meron INaycca.

CucreMa JIMHEHHBIX OJTHOPOJHBIX YPaBHEHUH.
@yHIaMeHTallbHasl CUCTEMA PEILICHUH.

NookrwnpE

Ilpakmuueckoe 3anamue 1
1. Pemnts 3anaun [JI1, c. 109]: 2.15, 2.20, 2.23.
2. Pemuts cuctemsl ypaBHeHU metoiom ["aycca:

2% + X, +3X, = 5 X +4X, = 2
a) 4%, +2X, +6X%; =8 6) X + X, + 2%, = =3
X, +2X, —4X, = -1 =X +X, + X =5

3. Pemuts 3amauy [JI1, c. 116]: 2.49.

Ilpaxkmuueckoe 3anamue 2

1. Pemmuts 3amaun [J11, c. 109 - 110, 116]: 2.27, 2.48.

2. Haiitu oGimee u 6a3ucHbIe penieHus cucTeMsl ypaBaenwuii [J11, ¢. 116 - 117]: 2.53; 2.55.

3. Haiftu QyHgameHTanbHbIE CHCTEMBl PEUICHUH CHCTeM IUHEHHBIX OJHOPOIHBIX
ypasuenwii [JI1, c. 117 - 118]: 2.62; 2.63.

KEWC. «Cnasas cknangsi, kiagosumk ATFOPOB yKas3aj, 4TO Ha IE€pBOM CKJIAJe
nmeercs 30 maneHbkux, 15 cpemaux u 20 OoNbIIMX MEMIKOB ¢ caxapoMm. Bcero 2850 kr.
CootBeTcTBYIONIME JJaHHBIE 110 BTOpOoMYy ckiaay — 18, 22, 11, 2300 xr, mo TperbeMy CKiIaxy —
42,8, 29,3100 kr.
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N3yuass 5T JaHHBIE, a Takxke, OOpaTMB BHMMaHUEe Ha (aMWIMIO KJIaJOBILHUKA,
cinenoBarenb A. KameHckas, 3HaKoMas C TEOpUEH JIMHEWHBIX ypaBHEHUM, yCTAHOBHJIA, YTO
MMEET MECTO HECTBIKOBKA NaHHbIX. [Ioka3aTs 3T0»

Tema 3. J/InHeiiHbIe BEeKTOPHbIE MPOCTPAHCTBA

1. ToHsITHS T - MEPHOTO BEKTOPA M BEKTOPHOTO IMPOCTPAHCTBA.

2. PazmepHOCTh M 6a3uC BEKTOPHOTO (JINTHEHHOTO) MPOCTPAHCTBA.
3. Ilepexox k HOBOMY Oa3ucy.

4. EBKJIMIIOBO IPOCTPAHCTBO.

Ilpakmuueckoe 3anamue 1

1. Jloka3ark, 4TO MHOXKECTBO JIBYXMEPHBIX T€OMETPUUECKUX BEKTOPOB C 33JJaHHBIMU Ha HEM
OTepaIsIMU CJIOKEHUS U YMHOXKEHUS Ha YUCII0 00pa3yeT JMHEHHOE MTPOCTPAHCTBO.

2. Perts 3amaun [J11, c. 168 - 170]: 3.51, 3.54, 3.57, 3.59, 3.62.

3. HaiiTu kocuHyc yriia MeXIy BeKTOpaMHU X U Y, NPUHAUISKAIMMU TPEXMEPHOMY
EBKJIUJIOBY TIPOCTPAHCTBY C OPTOHOPMHUPOBAHHBIM 0a3HCOM.

1 -1 0 -1
x=| 4 | y=[3 x=|-4| y=| 3
a) -2 , 2 Ha 0om 0) 1 , -2

4. Petmts 3amaun [JI1, c. 162 - 163]: 3.21, 3.27.

Ilpakmuueckoe 3anamue 2
1. Petmuts 3amaun [J11, c. 172 - 173]: 3.72, 3.79.

Tema 4. MatemaTudeckuii anaan3s. UncjioBble nocjieqoBareJbHOCTH. DyHKUIMU
oaHoii nepemenHoi. Ilpexesbl mocaenoBareabHoOCTell U QyHKIUH
[Nonsrne GpyHKINH.

OcHoBHbIE CBOMCTBA (QYHKINN U X KIaCCHPHUKAIIUS.
OnemMeHTapHble (PYHKLINH.

[TpeobpazoBanue rpaduKoB.

IloHsTHE YUCIOBOM IIOCIEA0BATCIILHOCTH.

[Tpenen pyHKIMMU U YUCTOBON MOCIEA0BATEIHLHOCTH.
BeckoHeuno maible 1 OECKOHEYHO OOJIBIINE BETHYNHEIL.
OCHOBHBIE TEOPEMBI O TIpeeIiax. 3aMeuaTeIbHbIC MPEIETbI.
HenpepriBHOCT GyHKITHH.

WCoNOOR~wWN P

Ilpakmuueckoe 3anamue 1
1. Onpenenuth 007aCTH CYIIECTBOBAHMS M 00JIACTH 3HAYECHUH CIISYIOIINUX (PYHKITHIA:

9 y=\2+x-x : 5y=log,log, x; 5y=_*

sin zx

2. IToctpouts rpaduk GyHKIHH
y =ax+Db, a,b e R —MHOKeCTBO HEHCTBUTEIBHBIX HYHCEIL.

3. Pemmuts 3amaun [JI1, ¢.291]: 5.38(6, 1), 5.39(6, 1); 5.40(6, B), 5.41(0).
4. Haifru:

f(X) ,ecm f(x+1)=x*-3x+2.
5. Pemuts 3amaun [J11, ¢.322 - 323, 328]: 6.15; 6.21.

Ilpakmuueckoe 3anamue 2
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1. BerauciuTs npeaenbl
_oxt -1 _oxP-1 Xt -1
a) 0 2x° —x—1. 6) *12x° —x-1; B) 7 2X" —x -1,
2. Petmts 3amaun [J11, ¢.324 - 330]: 6.47; 6.49; 6.63; 6.69.
3. Pemuts 3amaun [J11, ¢.331 - 336]: 6.83; 6.85; 6.86; 6.111; 6.120.

Tema 5. luddpepenunanbHoe ucuucjieHue

[TonsiTre mpou3BOAHON (PYHKITHH.

OcHoBHbIe npaBuiIa auddepeHunpoBaHusl.

[Tpon3BoHAs CIIOKHOM M 0OpaTHOU (DYHKITUH.

[Ipou3BoHbIE HESIBHOW M MTApaMETPUUECKU 3aJJaHHOMN ()YHKIIHH.
[ToHsATHE TPON3BOAHBIX BBICIINX MOPSIKOB.

Juddepennnan GyHKImm.

[TonsTue o nuddepenHmanax BEICUIMX TOPSIKOB.

OcHoBHbIe TeOpeMbl U] HEepeHIINATHFHOTO UCYUCIICHUS.
[IpaBuiio Jlonurans.

10. Bo3spacranue u yobiBanue GyHKIIUH.

11. XapakTtepHble TOYKM (YHKIUH W XapakTepHBbIC JIMHUU HX TPAPUKOB (IKCTpEMyM
¢GyHkuuu, HauOosiblllee M HaUMEHblee 3HA4YeHUs (QYHKIMU Ha OTpe3Ke U HHTepBale,
BBIMYKJIOCTh (DYHKIIMU, TOYKH TIepernda, acCuMIToThl Tpaduka GpyHKInN).

12. OO6mas cxema uccienoBaHust QyHKIMM U TOCTPOECHUS UX I'PapHKOB.

CoNoOR~wWNE

Ilpakmuueckoe 3anamue 1
1. Pemuts 3amaun [J11, c. 378 - 383]: 7.27; 7.39; 7.55; 7.61; 7.62.
2. HaiiT mepByI0 U BTOPYIO IPOU3BOAHBIC (DYHKITHI:

y=5"+,/(x-InXx)

3. Pemuts 3amaun [JI1, ¢.383]: 7.65; 7.66.

4. HancaTh ypaBHEHHE KacaTelIbHOW U HOpMaJIH K TpaduKy GyHKIMU Y = 3X* B 3ananHoOit
touke M (-2, 12).

5. Permuts 3amaum [JI1, ¢.387]: 7.108; 7.112.

Ilpaxkmuueckoe 3anamue 2
1. Petats 3anaun [J11, ¢.384]: 7.77, 7.81.
2. UccnenoBath GyHKUIUH U IOCTPOUTH UX IPpaduKu

6) y =x"*(1-3x).
3. Permute 3amaunm [JI1, ¢.361]: 7.126; 7.128.
3anamue 3

1. UccnenoBath (yHKIUH ¥ IOCTPOUTH UX TPAPUKH:
2

X
a)y=2Xe_X/2; 5)y=7—2x4;

2. Pemmts 3amaun [JI1, ¢.388]: 7.118.
3. Pemmuth 3amaunm [JI1, ¢.389]: 7.132; 7.133.

Tema 6. HeonpeaeneHHbIl U onpee/eHHbINA HHTErPaJibl
Ilpakmuueckoe 3anamue 1
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1. HaiiTi HeomnpeieieHHbIE MHTETPajibl METOIOM HETIOCPECTBEHHOTO HHTETPUPOBAHNUS:

d
NERE-E Sy ven

2. Permts 3amaun [J11, ¢.560 - 561]: 10.25; 10.32, 10.36.
3. Haiit HeonpezieneHHbIe HHTErpaibl METOIOM 3aMeHbI iepeMeHHou [JI1, ¢.566]:
10.43; 10.46; 10.55.

Ilpakmuueckoe 3anamue 2.

1. Pemmthb 3aa4n METOIOM UHTErpHpoBaHus 1o yactsim [JI1, c. 568 - 572]:

10.107; 10.118, 10.125, 10.126.

2. HaiiTn HeonpeeieHHbIe HHTErPAJIbI OT palMOHANBHBIX Japobeii [J11, ¢.573 - 577]:
10.137; 10.140, 10.144, 10.150.

3. Beruucnuth onpeaeneHubie unterpaisl [JI1, c.635]: 11.40, 11.43.

4. Haiftu rutomagu GuUryp, orpaHUYEeHHbIX CIEAYIOIMMU KPUBBIMU

a)y=—x2+4x, y=2X: 6)y:x2, y:\/;_

Ilpakmuueckoe 3anamue 3.
1. Petmth 3amaunm [JI1, c.644]: 11.64; 11.72; 11.73; 11.84.
2. Beraucnuts HecOOCTBEHHBIN MHTETpal

2) I 1+ x?
3. Pemuts 3amaun [J11, ¢.649 - 60]: 11.124; 11.128; 11.129; 11.133.

Yactsp 2 (BTOpOI cemecTp)

Tema 1. ®yHKINH HECKOJBKUX MepeMEeHHBIX

1. [HoHsATHS PYHKIMM HECKOIBKUX ITEPEMEHHBIX.

2. IIpenen u HeMpepBHIBHOCTH (PYHKLIUU.

3. YacTHbIe MPOU3BOAHBIEC U TIOJTHBIN TU(GepeHran GyHKIIH.

4. TIpon3BoaHas O HANPABJIECHUIO, TPATUCHT QYHKIIMH.

5. DkeTpeMyMbl (DYHKIMU MHOTHX IEPEMEHHBIX, HEOOX0IMMOE U JIOCTAaTOYHOE YCIOBHE
IKCTpEMYyMa.

6. YCIIOBHBIN 3KCTpEMYM.

7. Meron muoxureneit Jlarpamxa.

8. TloHsATHE TBOWHOTO MHTETpaa.

9. Cenenue JBOWHOTO HHTErpaita K IOBTOPHOMY.

Ilpakmuueckoe 3anamue 1

1. HaiiTu yacTHbIE IPOM3BOIHBIE (YHKIIHI JABYX HEpEeMEHHBIX Z = X'y —COS’ XY .

2. Penmts 3amaun [JI1, ¢.514, 515]: 9.47; 9.50; 9.51; 9.53.

3. Ionarasi, urto npousBosbHas ¢yHkuus f auddepeHmrpyema, MPoOBEPUTH ClIETYIOIINE

paBeHCTBA:
2

oz oz y
X2 = —xy—+y3=0, z=2—+ f(xy).
P> yay y ™ (xy)

4. Pemmmuts 3amgaun [JI1, ¢.515]: 9.66; 9.68.

5. Haiftu Bermuny u nanpassienne rpauenta gyuxun B touke M (Xg, Yo1Zp)
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f(x,y,2)=xyz, M1, 11).

Ilpakmuueckoe 3anamue 2

1. Petuts 3amauu [JI1, ¢.519]: 9.76; 9.81; 9.84.

2. HaiiTu TOYKM JIOKQJBHOIO 3KCTpeMyMma (YHKIHMHA W TPOBEPUTH B HHUX BBHINOJHEHHE
JIOCTaTOYHOTO YCJIOBUS SKCTPEMYyMa

U=2x>—xy+2xz—y+Yy*+2°

3. BbluucaUTh ABOWMHBIE HWHTETPaJIbI _” f (X’ y)dxdy mo obmactu G , 3aJaHHOU
G

TpaHUTIAMH
a) f (X, )/) =X-Y, G — TpeyroibHUK ¢ BepmHamu (1, 1), (4, 1), (4, 4).
4. Permts 3amaun [JI1, ¢.657 - 658]: 11.160; 11.162.

5. C momompio JABOWHOTO HMHTErpajla HAWTH ILIONIA/lb, OTPAHUYCHHYIO CIICAYIOUTIMH
KPHUBBIMH:

y? =2x+1, y* =—-2x+1.

Tema 2. OcHoBBI Teopuu BeposiTHOCTel. CiayyaiiHbie COOBITHA

1. TeopeTuko-MHOXKECTBEHHas] TPAKTOBKA OCHOBHBIX IOHATUH U aKCHOMAaTHYECKOe
IIOCTPOEHNE TEOPUH BEPOSTHOCTEMN.

2. TeopeMbl ClI0’KEHUS BEPOSITHOCTEH.

3. Teopema ymHOXeHHS BeposiTHOCTEH. DOpMyIia MOIHOM BEPOSTHOCTH.

4. ®opwmyna baiieca.

5. IloBTOpHBIE HE3aBUCHUMBIE UCIIBITAHMUS.

6. ®opmyna bepuymnu.

Ilpakmuueckoe 3anamue 1

1. Pemuts 3agaun:

a) B pailonHo#i opranu3anuy HEKOTOpoi napTuu HacuuTheiBaeTcst 150 wineHoB. CKOIBKUMU
croco0aMu MO>KHO M30path 6 JeNeraToB Ha Che3/l.

2. Pemuts 3amaun:

a) B ypue 30 mrapos: 10 kpacubix, 5 cunux u 15 Oenpix. HaliTu BepoATHOCTH CITydaitHO
BBIHYTb LIBETHOM I11ap.

0) V3 xomomp! kapT (36 kapT) Haymady BEIHUMAIOTCS TpU KapThl. HailTu BEpOSTHOCTH TOTO,
YTO CPEIN HUX OKAKETCS TOJILKO OJIUH TY3.

3. Pemuts 3amaun:

a) [laTuToMHOE coOpaHME COUYMHEHUM PACIOIOKEHO Ha MOJKE B CIy4ailHOM HOpsIKe.
KakoBa BepOSITHOCTb TOTO, YTO KHUTH CJIEBA HAIIPABO B MOPSIKE HyMepaluu ToMoB (0T 1 110 5)?

0) Haynauy B3sThIi Tene(OHHBIN HOMEP cOCTOUT U3 5 1ndp. KakoBa BeposiITHOCTb TOTO, YTO
B HEM Bce IIU(PBI: pa3IMyuHbIe; OAMHAKOBbIE; HeueTHble [3BeCcTHO, yTO HOMEp TenedoHa HE MOXKET
HAYMHATHCS C HU(PBI HOTIb.

4. Pemmts 3amavy:

Cpemu 25 oOywaronmxcsi, U3 KOTOPBIX 15 JEBYIIEK, Pa3bIrPhIBAIOTCS 4 MpUIIAIICHUS HA
JIICKOTEKY, PUYEM KaXKIbIii MOKET BBIUTPATh TOJIBKO OAWH Ouser. KakoBa BEpOsSTHOCTH TOTO, UTO
cpenu obnasiateneii Gunera OKaxxyTcs Be IEBYIIKU U IBOE FOHOLIEH?

5. Pemmts 3amaun:

a) M3 smuka, cogeprkamiero 5 nap o0yBu, U3 KOTOPBIX TPH Mapbl MY>KCKOM, a JBE Hapsbl
KEHCKOW O0O0YyBH, TEpEKIaIbIBAIOT Hayaady 2 TMapbl O0OyBH B APYTrod SIIUK, COACpKaITU
OJIMHAKOBOE KOJIMYECTBO Map >KEHCKOHW U MY>XCKOH 00yBH.

KakxoBa BepoATHOCTH TOT0O, YTO BO BTOPOM SIIUKE TOCIE ITOTO OKAXKETCS OJUHAKOBOE
KOJINYECTBO Iap MY>KCKOH U )KeHCKOM 00yBH?
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0) [l mpoBenenus copeBHOBaHUS 16 BOJICHOOIBHBIX KOMaH]I pa3OUThI TI0 KPEOUI0 HA
JIBE TIOATPYNIHI (IO BOCEMb KOMaH B Kaxoi). HailTu BEpOSTHOCTH TOTO, YTO JBE Hamboee
CUJIbHBIE KOMAH/Ibl OKa)XYTCS: B Pa3HBIX MOJATPYIIAX; B OJHOM MOATPYIIIIE.

Ilpakmuueckoe 3anamue 2 (na I1K)

1. Pemts 3amauu:

a) KakoBa BEpOSTHOCTh TOTO, YTO Hayjady OpOIIEHHAs B KPYr TOYKA OKAXETCS BHYTPH
BITMCAHHOTO B HErO PaBHOCTOPOHHETO TPEYTrOJIbHUKA?

2. Pemute 3amauu:

a) CTyneHT pa3bICKMBaeT HYXHYIO eMy (GOopMylly B TpeX CIpaBOYHUKAX. BeposITHOCTH
TOTO, 4YTO (opMysra COIEPKHUTCS B IEPBOM, BTOPOM H TPEThEM CIPABOYHUKAX, paBHA
coorBercTtBeHHO 0.6, 0.7 m 0.8. HaiiTu BeposITHOCTH TOTrO, 4TO 3Ta (hopMysa CONEPKUTCS HE
MEHEee YeM B JBYX CIIPaBOYHHUKAX.

3. Pemmts 3aaun:

a) Ha cBaske 5 xmroueii. K 3aMKy MOIXOAMT TONBKO OAMH Kiro4u. HaliT BEpOATHOCTH
TOTO, YTO MOTpedyeTcss He Ooyiee IBYX MOIMBITOK OTKPBITH 3aMOK, €CJIH OIMPOOOBAHHBIN KIIIOY B
JTAIbHEUIITNX UCIIBITAHUSAX HE YUACTBYET.

4. Pemuth 3a1a4u:

a) J[Ba cTpenka clesiaii M0 OJHOMY BBICTPENY B OJHY M Ty XK€ MHUIICHb. BeposiTHOCTH
nonajaHus B MHUIIEHb JUIsi TepBoro crpeika paBHa 0,8, a mis Broporo — 0,5. B mumieHu
OKazajach ofHa mpoOouHa. HalTH BEpoOSTHOCTH TOro, YTO MPOOOMHA MPHUHAJJICKUT BTOPOMY
CTPEJIKY.

5. Pemute 3agaun:

a) U3 ypHBI comepxkamieid Tpu OENBIX W MATh YEPHBIX MIAPOB, JBA YEIOBEKA BBIHYJIU
nooyepeaHo mno mapy (6e3 Bo3BpaiieHus). KakoBa BEpOSATHOCTh TOrO, YTO MEPBBIA BBIHYI
Oenblii map, eciivi BTOpOil BBIHYJ YEPHBIH?

0) JlBa cTpenka MOOYEPETHO CTPEISAIOT [0 MHUIIECHH JO0 TIEPBOTO IIOIMAJIaHHUs.
BepositHocTh monamanus s nepBoro crpenka paBHa 0,2, a gns Broporo — 0,3. Kakosa
BEPOSATHOCTH TOT'O, YTO MEPBBIH clesaeT OOJIbIIE BEICTPEIOB?

Ipakmuueckoe 3anamue 3 (1a 1K)

1. Pemurs 3agaun:

a) HaiiTu BepoATHOCTh, YTO U3 BOCBMH MaJbIX MPEINPUATHI 3a NEpPBBIA Toj
00aHKpOTITCs OoJiee NBYX MPEANPUATUH.

2. Pemts 3amaun:

a) Ha d¢upme pabGoraer 36 demoBek. BeposSTHOCTH TOTro, 4YTO JE€Hb POXKICHHUS
o0ydaroIerocsi MpUXOJUTCS Ha ONpEIeNICHHbIN IeHb roaa, paBHa 1/365. OueHuTh BEpOSATHOCTh
TOT0, YTO, IO KpaiiHell Mepe, 2 pabOTHHKA UMEIOT OIMHAKOBBIN JI€Hb POXKICHUS.

3. Pemrts 3amaun:

a) O1eHUTh BEPOATHOCTH TOTO, YTO MPHU Pa3MEUICHUH 25 THICSY JIMCTKOB YHCIIO 3aKa30B
OyZeT HaxoIuThCs B Ipeenax ot 45 mo 55.

4. Pemtsb 3a1aun

a) [Ipu oOcnenoBanny ycTaBHBIX (POHJIOB OAHKOB YCTAHOBIJIEHO, YTO ISTast 4acTh OAHKOB
uMmeroT ycraBHbI (onza cBbime 100 muH. py6. Haiitu BepostHOCTh Toro, 4uro cpeau 1800
0aHkOB MMeIT ycTaBHBIH (oua cBeime 100 miH. py6.: He menee 300; or 300 mo 400
BKJIIOYHUTENBHO.

5. Pemuts 3agaun

a) [logBomHast Mo/Ka aTaKyeT Kpewcep, BBITYCKas 10 HEMY OJIHY 3a APYroi 4 TOpIie/sl,
BEPOSTHOCTH MOMAAaHus KaxJaou - 3/4. JltoGas u3 Topres ¢ OAMHAKOBOW BEPOSITHOCTHIO MOXKET
npoouth oauH u3 10 oTcexkoB Kpeicepa, KOTOpble B pe3yibTaTe MOMaJaHUs HAMOJHSIOTCS
Bojoif. Ilpu 3amonmHeHnMm XoTd OBl JBYX OTCEKOB Kpedcep TOHET. BBIUMCINTH BEpOSITHOCTDH
rudenn Kpeicepa.
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0) BeposiTHOCTh TOTrO, 4TO COOBITHE A TIOSBHUTCS XOTS OBl OJNWH pa3 NpPH JBYX
HE3aBUCHMBIX HCHBITaHUAX, paBHa 0,75. HaiiTu BepoOSATHOCTH MOSBICHUS COOBITUS B OJHOM
UCTIBITAHUU (TIPEAIOIaraeTcs, YTo BEPOSITHOCTD MOSIBICHHS COOBITHS B 000MX UCHBITAHUAX OJHA
U Ta XKe).

Tema 3. CiryuaiiHble BeJTHYMHBI

1. JluckpeTHble U HETIPEPhIBHBIC CIyYaliHbIC BEIMYNHBI.

2. OyHKUUS pacHpeAeTeHHs CIy4aifHON BEIIMYHHBI.

3. IlnoTtHOCTB pacmpeneneHus HeNPEPHIBHOU CydyaliHON BETUYHHBI.

4. YucrnoBble XapaKTEPUCTUKH CIy4YalHBIX BEIMYMH: MaTEMAaTHUYECKOE OKHUJAHUE,
JUCIIEpCHsl, CpEeIHEE KBAAPATUUECKOE OTKIIOHEHUE. X cBOlicTBA.

5. HauanbHble U LIEHTpaIbHBIE MOMEHTBI CJIy4aliHbIX BEJIUUYHMH.

6. OcHOBHbIE 3aKOHBI pacHpe/ieleHHs CIIy4allHbIX BEJIMYMH: paBHOMepHoe, bepHymiu,
IlyaccoHa, 5KCIIOHEHIIMAJIBHOE, HOPMAJIBHOE.

7. HepaBenctsa MapkoBa u YeOrbImieBa.

8. 3akon 6onpimx uncen. Teopemsl YeOrnimeBa, bepuymnu u [Tyaccona.

9. llentpasbHas mpeneiabHas TeopeMa.

10. Teopemsr Myaspa-Jlamaca.

11. MuoromepHble ciay4yailHble BETMUUHBI.

12. ®ynHKIus pacnpeneseHns U MIIOTHOCTh IBYMEPHOH CITy4aifHON BETMYHHBI.

13. 3aBucumbie U HE3aBUCUMBIE CITYYalHbIC BEIMYNHBI.

14. YcioBHbIE 3aKOHBI pacpeieICHUsI.

15. YucnoBble XapaKTEPUCTUKH IBYMEPHBIX CITYYalHbBIX BETUYHH.

16. KoBapuanws, k03ppuiueHT Koppensiun.

Ilpakmuueckoe 3anamue 1

1. Petmts 3amauu:

a) BeposatHocTh TOro, uro OOy4aroluiics CIAacT CEMECTPOBBIM 3K3aMEH B CECCHUIO IO
mucuuiuiniaM A u b, paBabl cootBeTcTBeHHO 0,7 1 0,9. CocTaBUTh 3aKOH paclpe/ieeHus Yuca
CEMECTPOBBIX 3K3aMEHOB, KOTOPBIE CIACT O0YJAIOIIHICS.

6) Jlana cinyvaiinas BenuuuHa X:

Xi -2 1 2
Pi 0,5 0,3 0,2

HaifTi 3aK0H pacnpesieienus clydaiftHbIX BemuuuH: a) Y=3X; 6) Z=X2.

[Toctpoutsh QpyHKIMIO pacnipeneseHus, HAlTH MaTeMAaTUYECKOE OXKUAAHNUE, TUCIIEPCUIO U
CPEIHEKBAIPATUUECKOE OTKJIOHEHNE UCXOAHBIX U MOJYUYEHHBIX CIIY4aliHbIX BEJIUYHH.

2. Peruth 3amaun:

a) CTpenok BeleT CTpesbOy 10 1eIH ¢ BEPOATHOCTHIO MOMAAaHMs ITPU KaXKIOM BBICTpEIE
0,2. 3a kaxmoe momajgaHue OH MOJy4aeT 5 OYKOB, a B CiIydae INpOMaxa OYKOB €My He
HayucisaoT. COCTaBUTh 3aKOH paclpelesieHUsl 4Yucia OYKOB, IOJIYYEHHBIX CTPEIKOM 3a 3
BBICTpEIIA, U BBIYUCIUTh MaTEMaTUUECKOE OXKHUIAHUE ITON CITy4aiiHON BEJINYUHBI.

0) KonTponpHas paboTa cOCTOUT M3 TpeX BOMPOCOB. Ha kaxkawlii BOpoC mpuBeaeHO 4
OTBETAa, OJIMH U3 KOTOPBIX MpaBWIbHBIN. COCTaBUTh 3aKOH paclpeleieHus] Yrucia MpaBHIIbHbBIX
OTBETOB IIPHU IIPOCTOM YyraablBaHuU. HaliTu MaremMarndeckoe OXUAAHWE U JUCHEPCUI0 3TOU
CIIy4ailHON BEJIMYUHBI.

B) HaliTu 3aKkoH paclipezeneHusl 4ncia MakeTOB TPEX aKLMH, MO KOTOPHIM BIIAAEIbLEM
OyZeT MOJy4YeH AO0XOMA, €CIM BEpPOATHOCTh IMOJYYEHHUS [10XO0Ja MO KaKIOMy W3 HHUX paBHa
cootBerctBeHHO 0,5, 0,6, 0,7. Haiitu marematuueckoe OXUIAaHWE M JAUCIEPCHIO JaHHOU
CIIy4aifHOW BEJIMYMHBI, TOCTPOUTH (DYHKIMIO pacrpeieieHus.

r) /IBa crpenka cnemanu Mo JBa BbICTpesa MO MUIIEHU. BeposTHOCTh momagaHus B
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MUIICHb NI TiepBoro crpenka pasHa 0,6, mist BToporo — 0,7. HeoOxommMo: COCTaBUTH 3aKOH
pacnpezenieHrs o0IIero yncia nonajgaHuil; HANTH MaTEMaTHUECKOE OKUJaHUE U TUCTIEPCUIO STOU
Cly4yaiiHOM BEJIMYUHBI.

Ipakmuueckoe 3anamue 2 (na I1K)

1. Boruncnuth 3HaYEHUS MJIOTHOCTU PABHOMEPHOTO paclpeiesieHus, COCPEI0TOYCHHOTO
Ha uHTepBajie [a, D], 3HaueHHs (YHKIUK TOr0 PaBHOMEPHOTO paclpeieeHHUs Ui MacCHBa
aprymenTa ot -1 10 4 ¢ marom 0,1. [Toctpoenue BoimonHuTh it & = 1, b = 3. Tlpu BeruucneHnn
UCIONIB30BaTh Jornueckue (yHkuuu. IlocTpouTs rpaduku MIOTHOCTH 3TOTO PAaBHOMEPHOTO
pacnipenienenus ¥ (pyHKIIMH 3TOTO pacIpeaeTICHHS.

2. Marnoe mpenanpusiTie okasbIBaeTcsi OaHKPOTOM B TE€UEHHE TOAa C BEPOSTHOCTHIO p.
Haiitu BeposiTHOcTH TOTO, 4TO B Te4yeHHE roja Oankporamu ctanyt 0, 1, 2, 3, 4, 5 manbix
NPENNPUATHIA U3 MSATH 3aPETUCTPUPOBAHHBIX B TAHHOM pErvoHe. BRIUMCINTE ¢ UCTIOIB30BaHUEM
crangaptHor ¢pynkuuu Excel (BMUHOMPACII) mst p = 0,2; 0,3; 0,4; 0,5; 0,7; 0,8. IToctpoutsb
MoJyueHHBIe pacnpenenenus rpadguuecku. HallTu Hambonee BepoOSTHOE YHUCIO MPEINPHUITHIA,
CTaBIIUX OAHKPOTAMH, JUTSI KAXOTO U3 YKA3aHHBIX 3HAYECHUN BEPOSITHOCTH.

3. [Moctpouts TabMUIly 3HAYEHUI TIIOTHOCTH M ()YHKIIMH HOPMAJIbHOTO PAaCHpeesIeHus C
napamMeTpaMu a U o Ha uHTepBaie [-5, 5] ¢ marom 0,1 (c wcmosgb30BaHMEM CTaHAAPTHOU
byuxuu  Excel  (HOPMPACII)). Iloctpouts  rpaduKd  MOJYYEHHBIX  (DYHKIHH.
[Tpoananu3upoBaTh 3aBUCUMOCTH (DOPMBI M TOJIOKCHHS Tpaduka OT 3HAUYCHUH MapaMeTpoB.
OcraHOoBUTBCS HA TpaduKax CTaHAAPTHOIO HOPMAJILHOTO pactpezencuus (a =0; o= 1).

4. Vicnonb3oBanue Hopmanu3oBaHHbIX 3HaueHHi (HOPMAJIM3AILIMSA), ompeneneHue
KBaHTHJICH.

[IkonpHUK y4acTBYET B ABYX onuMmmuanax. Ha ogHoii on Habpan 70 6aisos, Ha Apyroit
— 80. I'ne oH BBICTYNHIJ yAadHee, €CIM CPEIHUI 0ajul y9acTHHKA TIEPBOM OIuMITHaab! paBeH 60,
a BTopoii — 70, cTaHAapTHOE OTKJIOHEHHUE B IIEPBOM cllydae paBHO 5, a BO BTopom — 107

5. TlocTpoenue u aHam3 rpaguKoB TUIOTHOCTEH U QyHKIMH pacnpenernenuii [Tyaccona u
9KCIIOHEHIIMAJBHOTO ¢ HCIOJNb30BaHWEM  CcTaHmapTHeix — ¢yakumii  Excel (ITYACCOH,
OKCIIPACII).

Ilpakmuueckoe 3anamue 3 u 4 (1a 1K)
1. Cayyaiinas BenmuunHa X UMEET CIEAYIOUINM 3aKOH pacipeaeeHus.

3Hauenune 1 2 4

BeposiTHOCTH 0,2 0,3 0,5

CoctaBuTh 3aK0H pacnpenesieHus cinydaifHbix BenuuuH Z = 2X u W = X + Y. Iloctpouts
byHKIMM pacnipeaeneHus ciaydaiiusix BeanuuH X, Z u W. Haiitu matematuueckoe oxxujjaHue u
CpeaHee KBaJpaTHUeCcKoe OTKJIIOHEHUE ciaydaiHbIX BenuuuH X, Z u W,

2. HaiTm 3aKkOH pacmpelneneHuss CyMMBl JBYX HE3aBUCHUMBIX CIy4alHBIX BEJIWYMH,
Ka)kJ1asi U3 KOTOPBIX pacrpesielieHa o CTaHIapTHOMY HOpMallbHOMY 3aKkony, T.e. N(O;l).

3. 3akoH pacnpeneneHusi JBYMEPHOM AMCKpeTHOM ciiydaiiHoi BemmuuHbl (X,Y) 3aman
Ta0IuIEH

')7.
x; . 0 1 2 3
-1 0,02 0,03 0,09 0,01
0 0,04 0,20 0,16 0,10
1 0,05 0,10 0,15 0,05

HaiiTu: 3akoHbl pacmpeneneHusi OJHOMEPHBIX CIy4allHbBIX BeMWYUMH X U Y; YCIOBHBIE
3aKOHBI paclpeieeHus CIydaifHOW BeTMunHbl X Tpu yciaoBuu Y = 2 U ciryyaiiHON BenuyuHbI Y
npu ycimoBun X = 1; BepostHocth P(Y > X). Ompenenuth: KoBapuanuio u KodpdupeHT
KOpPENSLUH CITy4alHbIX BeMYUH X U Y; BBIACHUTH, KOPPEIUPOBAHHBI MIIM HE KOPPETHUPOBAHHBI
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9THU CJ'Iy‘IﬂfIHBIC BCJIIMYHHBEI.

Tema 4. OcHOBBI MaTEeMATHYECKO CTATHCTUKHN H €€ UCMOJIb30BaAHNeE ISl PelleHUus
3a71a4 ynpaBJieHUs NepcoHaioM. Bbi6opouHbIii MeTO

1. 3amayu ¥ OCHOBHBIE MOHATHUS CTATUCTHKH.

2. BpIOOpOYHBII METO/I.

3. T'eHepasibHast COBOKYIMHOCTh W BBIOOpKA, BapUAIMOHHBIM Psi, TMOJUTOH YacToT,
TUCTOTpaMMa, SMITUPUIECKast (CTAaTHCTUUYECKas ) PYHKIIHS paCIPe/ICIICHUS.

4. YucnoBble XapaKTEPUCTUKHA BHIOOPOYHOTO paCIIPEACIICHHS.

Ilpakmuueckoe 3anamue 1 (na I1K)

1. Mo sMIHEPUYECKUM JTaHHBIM (ITOPSIKOBEIN HOMEpP MeCsIla POXIACHUS OOYYaIOIIUXCS B
TpyIIe) MOCTPOUTh CpeAcTBaMU Excel BapHalMOHHBIN M CTATUCTUYECKUHN PsI; TMOJUTOH YacToT,
KyMYJISTY ¥ SMIIUPUYIECCKYIO (DYHKITHIO PacIpe/IeIeHusl.

2. llpencraButh JaHHYIO BBIOOPKY B BHJI€ BapUallMOHHOTO M CTAaTUCTHYECKOTO psja.
IMoctpouth cpenctBamu Excel monwron wactor (4actocteil), KyMyJsITy U SMIIHPHYCCKYIO
GyHKIUIO pacripeeeHus:

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

Tema 5. OcHOBBI OLIEHKH apaMeTPOB
1. TlonsTtue o0 oleHKe nMapaMeTpoB. XapaKTEPUCTUKU OLIEHOK.
2. Meronpl HaxOXJEHHUS OLEHOK: METOJl MOMEHTOB, METOJ MAaKCHUMAaJIbHOTO
IpaBJOINI0100us, METOJI HAUMEHBIINX KBaJIPAaTOB.
3. Tlonstne 00 WHTEpBAJIBLHOW OIEHKE HapameTpoB. JloBepuTenbHash BEPOSTHOCTH U
JIOBEPUTENIbHBIN UHTEPBAI.

3anamue 1 u 2 (na I1K)

1. Tlo pe3ynabpTaTam conuosiornyeckoro oocienoBanus npu onpoce 1500 pecnioHIeHTOB
PEUTHHT I1aBbI (T.€. MPOLIEHT ONPOUICHHBIX, OJOOPSAIOLUINX €ro AesaTeabHOCTh) cocTaBui 30%.
Haiitu rpanuiipl, B KOTOPBIX ¢ HaIeKHOCTHIO 0,95 3akitoueH pelTHHT TIaBbl (TIPU OMIPOCe BCEX
xutene pernoHa). CKOJIBKO PECHOHJEHTOB HAJ0 OMPOCHUTh, YTOOBI ¢ HajaexkHocThio 0,99
rapaHTUPOBATh MPEEIbHYIO OLIMOKY COLIMOIOrHYecKoro oocnenoanus He 6oiee 1%? Tot xe
BOIIPOC, €CIM HUKAKUX JTAaHHBIX O PEHTUHTE TIaBbl HET.

2. B ropoge paboraer N = 40000 uenosek. IIpu BeIGOpouHOM ompoce N = 1000
paboraroiux okazaioch, uto K = 400 U3 HUX UMEIOT Bhiciee oOpa3oBanue. Haiitu:

a) BEPOSTHOCTb TOrO, 4YTO [JOJS JIIOJEH C BBICIIMM OOpa30BaHMIO CpEOu BCEX
paboTaronux ropoja OTINYaeTCsi OT BHIOOpOUHOH He Oosiee uem Ha 10%;

0) TrpaHMIBI JIOBEpUTEIBHOIO MHTEpBaJa s YHUClIa pPabOTAIOIIMX C BBICIIUM
oOpa3oBaHueM (U1 JOBEpUTEIbHBIX BeposiTHOCTEH, paBHBIX 0,95 1 0,99).

Tema 6. [IpoBepka cCTATHCTHYECKUX FHIIOTE3 B YIPABJIEHYECKOH /1esITeJIbHOCTH
[IpuHLAI TPAKTUYECKOU YBEPEHHOCTH.
[ToHsATHE CTATUCTUYECKOM TMIIOTE3BI.
OO1m1ast cxemMa IPOBEPKU CTATUCTHUECKOW TMITOTE3bI.
[TpoBepka runoTe3 o paBEHCTBE CPEAHUX U IUCIIEPCUN IBYX COBOKYITHOCTEH.
[IpoBepka rHUMOTE3 O 3aKOHE paclpeleNeHus BBIOOPKH B  YIPaBICHYECKOMH
JESATCIIBHOCTH.

6. IlpoBepka rumore3 06 0THOPOJHOCTH BHIOOPOK.

AR A

IIpakmuueckoe 3anamue 1 (na I1K)



22

1. Pemuts ¢ ucnons3oBanueM cpeactB Excel (macrep ¢yHKIMiA 1 HaaCTpoiika «AHAIH3
JIAHHBIX») 3a]]a4H:

a) [IpousBeneHsl ABe BRIOOPKH YpoKasi 3¢pHOBBIX: IIPU CBOEBPEMEHHOM yOOpKe - X U MpH
yOOpKe C HEKOTOphIM omo3jaHueM - Y. B mepBom ciiydae nmpu HaOIIOACHUM 8 Y4acTKOB, BO
BTOPOM cllydae Mpu HaOIOIeHUU 9 y4acTKOB:

X 21 |175 12135 |128 |20 |18 |138

Y 13,2153 |16 |129 |15 |131 | 14,7 |10 | 139

[Ipennonaras, 94To ypoKaifHOCTb B 000MX CITy4dasiX UMEeT HOPMAIILHOE pacIpeaesieHue, U
JUCTIEPCHU  0x> W 0Ox° paBHB, Ha ypoBHe 3HauMmMocTH o = 0,05 BBIACHHTH BIIHAHHE
CBOEBPEMEHHOCTH YOOPKH YporKasi Ha CpeHee 3HaYCHUE YPOKAMHOCTH.

0) Ha nByx 3aBomax mo ouuctke TorumBa (B Muamane m Texace) mpoeaeHo mo 12
NPOBEPOK HATMYMS IpUMeceit (MI/T) B BBIITYCKaeMOW POTYKIIHH:

Muguana | 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

Honara;l, YTO KOJIHMYCCTBO HpHMeCGﬁ (BeC) MNOAYUHACTCA HOPMAJIbBHOMY 3dKOHY, HAa YPOBHC
3HAYNMOCTH O = 0,05 BBIAACHUTH, MOXXHO JIM CUHUTATh, YTO Ka4CCTBO OYMCTKH TOIIJIMBA HaA 3TUX
3aBojax ojauHakoBo. Ha YPOBHC 3HAYUMOCTU @ = 0.05 BBIICHHUTH BIIMSHHE MECTOITOJIOKCHUS
3aBO/la Ha CpE€AHECC 3HAYCHUC BECa HpHMGCCfI.

Ilpakmuueckoe 3anamue 2

3anaua 1. BrersicHsiercs, 3aBucuT a1 3()PEKTUBHOCTE 00YUYEHUS WHOCTPAHHOMY SI3BIKY OT
METOJIMKH TIperiogaBanust (ogHoM u3 nByx). [locne mpoBeneHus: TECTUPOBAHUS B JABYX TpyIax,
0o0y4yaBIIMXCSI MO pa3HbIM METOAMKAM, TIOJIyUYeHBbl CIEAYIOIIMe pe3ynpTaThl (Tabnuia
COMPSHKEHHOCTH MIPU3HAKOB):

BEHb BJIQ/ICHUS V 1OBIETEO-
SI3BIKOM Cnaboe A Xopomee | Bcero
PUTEILHOE
Meroauka
[lepBas 8 12 11 31
Bropas 13 7 9 29
Bcero 21 19 20 60

Hcnonp30BaTe KpuTepuid XU-KBaapaT Ha ypoBHe 3Haunmoctu 0,05.

3anava 2. Jlnsa npoBepku 3((PEKTUBHOCTH HOBOM CHUCTEMBI OILIAThl TPyJa OTOOpaHbI JIBE
rpynmnsl pabouux. B mepBoil rpymme mnpumeHsuiach HOBask CUCTEMa, a BO BTOPOHM — HeT.
Pe3ynbTaThl BEIOOPOUHOTO 3KCIEpUMEHTa NpuBeeHbl B Tabnuue. Ha ypoBue 3naunmoctu 0,05
BBISICHUTD BJIMSIHUE HOBOM CHCTEMBI OILIAThl TPYy/1a HA IPOM3BOAUTEIBHOCTD.

[pynna | Uncremnocts Bbi0opounasi cpenHss Bbi0opounasi nucnepcus
BbIPadOTKA BbIPa0OTKH
1 50 85 100
2 70 78 74

Tema 7. D1eMeHTHI perpecCHOHHOI0 M TUCIIEPCHOHHOI0 AHAJIN3A VI OLEHKH
KayecTBa padoThI IepCoHAJIa

1. OnHopaKTOPHBINH AUCTIEPCUOHHBIN aHAU3 AJIS OLIEHKU KauecTBa paboThl EpCoHAIA.

2. MexrpynmnoBas Bapuaius. BHyTpurpymmoBast Bapuanusi.

3. TlonsTHe 0 NBYX(aKTOPHOM JAUCIEPCHOHHOM aHAIU3E.
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KoppensiunonHoe otHomenune. Muaekc koppensiuu.

JIuHeitHas mapHas perpeccusi.

Koaddumnment nerepmunamnmm.

[IpoBepka 3HAUMMOCTH YpaBHEHUSI PETPECCHUMU.

Onpenenenne TOBEPUTENbHBIX HMHTEPBAIOB ISl KOI(PPUIMEHTOB U (QYHKIUU
perpeccuu.

N GA

ITpakmuueckoe 3anamue 1 (na I1K)

3amaya 1. Pemuth ¢ wucnonb3oBanuem cpeacts Excel (macrep ¢ynkumii, macrep
JuarpamMM M HaJCTpoilka «AHaau3 JaHHBIX») 3a/1a4y:

[To naHHBIM yKa3aHHOM TAOJHIIBI TIOCTPOUTH YPAaBHEHUE JTMHEHHOW MAPHON PErpeccuu Yx =
bo + bix pacxomoB Ha muTaHuwe (y) OT BEJIMYMHBI AYIICBOTO J0Xoda ceMbu (X). Ha ypoBHe
3HaunMocTH @ = 0,05 OIleHUTHh MOJIETIb U MTapaMeTPhbl YPaBHEHUS PErPECCUHL.

Ne rpymnbtl | Pacxoabl Ha nuranme (y) | JlymeBoii goxox (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

Ipakmuueckoe 3anamue 2 (na 1K)

Pemute ¢ wucnone3oBanuem cpenacts Excel (mactep ¢yHkumid, macrtep auarpamm u
HAJCTPONKa «AHAIN3 TaHHBIX») 3a/JaUU:

B Tabnuue npuBeneHsl JaHHBIE 00 OTKJIOHEHUSX OT HOMHHAIBHOTO Beca IUIMTOK
IIOKOJIAJIA, BHITYIIEHHBIX HA YEThIPEX PA3THMYHBIX JTMHHSIX:

Ne ucnpiTanus
JInnusa
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

Ha ypoBne 3naunmmoctn 0,05 ycTaHOBUTBH 3aBHCHMOCTb KadecTBa IMPOAYKTAa OT JIMHHUH
BBIITYCKA.

KOHTPOJIBHBIE PABOTbBI
KoHTponbHOE [qoMalliHee 3allaHKE BBIMOJIHACTCS CTYACHTAMH 10 WHIUBUAYaIbHBIM
BapUaHTaM, KOTOPbIE OHM MOJYYaIOT Y MPENOaBaTelisi, U MPEJOCTABISICTCS K OMPEISICHHOMY
cpoky. [To qaHHO# TUCIMITIMHE IPEYCMOTPEHO BBITIOJHEHHE B IEPBOM M BO BTOPOM CEMECTpax
6 KOHTPOJIBHBIX
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IIperonaBatens Ha NEPBOM NPAKTUYECKOM 3aHATHM PACIpEleNseT BapHaHTBl MEKIY
cryneHTamu. I1o JaHHON IUCHUIUIMHE PErVIAMEHTHUPOBAHBI CPOKU CIaY¥ KOHTPOJIBHOM JOMAIHEN

pa60TBI H €€ 3alllNTHhI:

—  CPOK cI1auv KOHTPOJIBHBIX paboT — 15 Henens cemectpa.
JlomyckaeTcst ¥ IPUBETCTBYETCS MPEBAPHUTEIILHAS cllada KOHTPOJIBHBIX paldoT 110 3a1a4am.

Yacrts 1 (mepBbIi ceMecTp)
KountpoJabHas padora 1 no teme «MaTpuubl U OnpeieTuTe N

3agaua 1. Jlaus Matpuiist A u B . Haittu marpuny C = 2 A" +B

Bapuanr 1

0-1
1 35
A= B=|7 2
1 -1 4
13

Bapuant 3
0-1

A:[f;’j] B=|8 2
13

Bapmuanrt 5

1-1

A=|73 B_(135

93

Bapuanr 7

A 71 3 1-2
(4 10 1) Be3C
5 4

Bapuanr 9

8 15 14
A= B=|-12
4 11 2

4 3

3agauya 2. Haiitu maTpuiry, 0OpaTHYIO MaTpHIIC

—4 1 -1
A= 0 2 3
5 -2 4
Bapuanrt 1
4 0 1
A=0 1 -2
5 -2 1
Bapuanr 3

314

Bapuanr 2
21

A_l3_1 B:(—l 2 3J
14 0 10 0

Bapuanr 4

7 4
A:(lz 3613] B=[1 2
- 35

Bapuanrt 6
3-1

A=[5 2 B:[Z X Oj
7 3 6 5 -1
Bapuanr 8
1-1

o] aft29)
9 3 2 79
Bapuant 10
2 0

el w120
8 1 B

4 1 2

A=|0 2 3}

5 -2 4
Bapuant 2

-2 1 0

A= 0 2 3

5 -2 4

Bapuanr 4



4 0 1
A=0 2 3
5 -2 0
Bapuanr §
4 1 2
A=0 2 3
1 -2 0
Bapuant 7
4 1 2
A=|3 1 O
1 -2 4
Bapuanrt 9
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1 -2 4
Bapuanr 6

3 1 O

A=0 2 3

5 -2 4
BapuanTt 8

4 1 O

A=|0 2 3

5 -2 1
Bapuant 10

KouTpoabHasi padora 2 1o TeMe «CucreMbl JIMHEHHBIX ajJredpanyecKux YpaBHeEHHUID)

3apmaya 1. 3anucarth cUCTeMYy ypaBHEHHNW B MAaTpUYHOM BHAEC M  PEHIUTh €€ Kak

MaTpUIHOC YpAaBHCHHC.

Bapmuanr 1 Bapmuanr 2
oX, +2X, =-1 5%, +3X, =1
3X, +9X, =7 2%, +5%X, =7

Bapuanr 4 Bapuanr S
5X, +2x, =-1 X, +3X,=5
33X, + X, =2 2%, —9%X, =—1

Bapuanr 7 Bapuanr 8

Bapuanr 10

3anaua 2. Pemutsh cucremy ypaBHeHu# MetonoMm ["aycca
Bapmuanr 1 Bapmuanr 2
X +2X, + X3 =4 3X; — X, + X3 =-3

Bapmuanr 4 Bapuanr 5

Bapuant 3

Bapuanr 6
- X, +3%X, =1
o5X, +X, =4
Bapuanr 9

Bapuanr 3

Xy +2X, —Xg3 =2

Bapuanr 6
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3X, =X, +2X, =71 2% — X, +2X5 =1 2%, —3X, + X, =5
X, +2X, =X, =2 3%, +2X, — X3 =9 X, +4X, — X3 =-3
2%, —3X, +5%, =11 X, —4X, +3X3 =-5 3%, +2X, +3x; =1
Bapuanr 7 Bapuanr 8 Bapuant 9
4%, —3X, —X3 =5 X+ Xy +2X3 =7 4%, +8x; =—-48
Bapuant 10

-2X%  +9x; =19

KonTpoabHasi padora 3 mo Teme «JIMHeiHbBIE BCKTOPHBIC IPOCTPAHCTBA»

3anaua 1. [IpeacraBuTh BEKTOp X B BUE JUHEHHOW KOMOWHAIIMKU BEKTOPOB ai, a2, as,
€CJIM CHUCTEMa BEKTOPOB ai, Az, a3 JUHEHHO He3aBuUcuMa. B ciyyae NMHEWHON 3aBUCHUMOCTHU
BEKTOPOB a1, a2, 83 3aMCHHUTH OJIMH M3 HUX HA BEKTOP X TaK, YTOOBI MMOTYYCHHAS] CUCTEMa CTajia
JIMHENHO HE3aBUCUMOI.

X=
Bapmunanr 1 Bapmuanr 2
1 4 5 1 4 1
a,=|-2a,=|2| az=|-1 a,=3| a,=|1| azg=
3 0 3 0 0 1
Bapuanr 3 Bapuanr 4
1 0 S 1 0 1
a,=|3|a,=|0]a;=|-1 a,=|-2|a,=|0|a;=
0 1 3 3 1 1
Bapuanr S Bapuanr 6
1 4 1 1 0 5
3 0 1 3 1 3

Bapuanr 7 Bapmuanr 8
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1 4 5 1
a,=[3| a,=[1]|az=[-1 a,=| 3 |a,= a5 =
0 0 3 -2 3
BapuanT 9 Bapuanur 10
1 0 5 1 4
a,=| 3 |a,=]2| az=|-1 a,=|3| a,=|0] az=

-2 0 3 0 1 0

KourpoJuanHas padora 4 nmo reme «MareMaTnyeckuii anajans. Yucjiospbie
MOCJeA0BATEeILHOCTH. DYHKIIMHN 0JHON nepeMeHHoi. IIpenesnl mocjae10BaTeILHOCTEH H

byHKIMiII»

3agaya. Beruncnuts npezenst QyHKIMi

Bapmuanr 1 Bapuanr 6
3 2
lim X~ X x+1 lim (\/x2+x+l—\/x2—x)
X—1 X3 —3x+2 X—>00
Bapmuanr 2 Bapuanr 7
i 1 4 . 1 12
lim — lim _
x—=2\X—=2 x2_4 x—2\X—2 x3_-8
Bapuanr 3 Bapuanr 8
iim V2X° +3X iim Y1t 2X =3
0333 o2 Ko X =2
Bapmuanr 4 Bapuanr 9
. sin X -tgx : sin 2x
lim ———— lim ————
x—0 1—C0oS X x>0/1+x -1
Bapmuanr S Bapuanr 10
3
i (2X+5)" P
Im (L— £X

KourpoJanHas padora 5 no reme «/IludpdepeHunaabHoe HCHUCICHUES)

3anaua. lccnenoBarb PyHKITUIO U TIOCTPOUTD IpaduK.

Bapuant 1 Bapuanr 6
2

4
X = £



Bapuanr 2 Bapuanr 7
y=x%e y =+/xe”*
Bapuanr 3 Bapuanr 8
2 2
X
y = X— — X y = 2 + ZXZ
2 Xe -1
Bapuanr 4 Bapuant 9
X 2 x? 2
y=——-2X y=— —2X
4 X< —2
Bapuanr S Bapuant 10

y = X~/1+ X y:x2+2\/—x

KoHntpoabHasi padoTa 6 mo Teme «HeonpeneaeHHblii M onpeaeaeHHblii HHTErPaJabh»

3anaua 1. Haiitu HeomnpeienieHHbIN HHTETpall.

BapuanTt 1 Bapuanr 6
[ x-arctg 2xdx [In (3x+2)dx
Bapuanr 2 Bapuanr 7
[ x-In3xdx jx-ezx_ldx
Bapuanr 3 Bapuanr 8
sz e X dx [(x+2) - cos3xdx
Bapmuanr 4 Bapuanr 9
3 xdx
[ cos® 2xdx | 5——
X“+3x—4
Bapuant 5 Bapuant 10
[In®2xdx jsin33xdx

Yacts 2 (BTOPOIi cemecTp)

KourpojbHasi pabora 1 mo Teme «DYHKIMH HECKOJBbKHUX ITEPEMEHHBIX)

3anaua 1. MccnenoBars GyHKIHMN Ha SKCTPEMYM

Bapuanr 1 Bapuanr 6
z=x%y?(2-x~y) z=x°y*(1-x-y)
Bapmuanr 2 Bapuanr 7
z:x3y2(l—x+ y) z:x2y2(1—2x—y)
Bapuant 3 Bapuant 8

y y
z=e2(x% +y) z=e2(x% -y)

Bapmuanr 4 Bapuanrt 9

28
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z=eX(y? - 2x) z=eX(y? + 2x)
Bapuant 5 Bapuant 10
z=xy—In(x+vy) z=—xy—In(x—-y)
3angava 2. Berurcnuth JBOMHBIE MHTETPAJIbI ” f (X, y)dxdy no 3amannoii o6mactu G
G
Bapuanr 1 Bapuanr 6
[[edxdy, [[(Ix+[y)dxdy,
G G
yx=1, y=0, x=2, x=3 y:xz,y=4x2,x=2
Bapuanr 2 Bapuant 7
[[ sin(x~ y)dxdy, [] o+ yyxdy,
e G
y=XY=2X X=7 X=Y, X+y=",y=0
Bapuant 3 Bapuanr 8
”xydedy, ”%dxdy,
G G (x-Y)
x=0,y=0,y=1-x x=1 x=2, y=3, y=4
Bapuanr 4 Bapuant 9
[[sin(2x + y)dxdy, I (3yx? — 2x)dxdy,
G G
y=X X+y=nl4, y=0 x=0, x=1, y=1 y=2
Bapmuanr 5 Bapuant 10
Xy
[[xe* dxdy, Hldxdy,
G G X
x=0, x=1, y=-1 y=0 x=1 x=e, y=4, y=6

KourpoJabHast padora 2 o reme
«OcHOBBI TEOpPUM BepossTHOCTel. CiavyaiiHble COOLITH)

3agaua 1. bpocaror nBa xkyOuka. CyMMHPYIOT YHMCIO OYKOB, BBIMABIIUX HA BEPXHUX
rpadsx KyOMKoB. [1oCTpOMTHP MHOKECTBO RJIEMEHTAPHBIX COOBITUN () U €ro MOJMHOXKECTBO,
COOTBETCTBYIOIIEE YKazaHHOMY coOwmiTHiO A. Hailitu BepositHOcTh coObiTust A. IlocTpouTh

I0JMHOKECTBO, COOTBETCTBYIOIIEE coObITHI0 A (monmonuenue A). HaliTu ero BeposSTHOCTS.

Bapuant CoObiTHE A

1 A={cymma oukoB Hoabuie 3}
A={cymma o4KoB Goubiie 4}
A={cymma oukoB Hoabiie 5}
A={cymma oukoB HoabIie 6}
A={cymma oukoB Goabie 7}
A={cymma oukoB Hoabie 8}
A={cymma oukoB Goabie 9}

~N OO~ WIN
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8 A={cymma ouxoB 0oJbuie 10}
9 A={cymma o4KoB Goubiie 4}
10 A={cymma oukoB Hoabiie 2}

3agaua 2. B onHoMm cocyzne Haxoxpsres br 6enbix u Ui yepHbIX mapoB. Bo BTopom — by
6enbix 1 Yz uepHbIx. bpocaroT n1Ba kyOuka. Eciiu cymma 04koB, BBINABIIMX HAa BEPXHUX I'PaHsX,
menbie 10, 6epyT map U3 nepBoro cocynaa, eciau 0ombiue wiu pasHa 10 — u3 BToporo.

Bapuant YcioBue 3agaun
A _ BreiayT Oenbrii map. KakoBa BEpOATHOCTH TOTO,

1 b1=7; 41=6; b>=5; U»=9

YTO CyMMa OYKOB Obu1a He MeHblIe 107

Brin yepHbll map. KakoBa BEPOSITHOCTH
2 B1=7; U1=6; b2=5; Uo=9 yr Hep P P

TOTO, YTO CyMMa OYKOB Obuta MeHbIe 107

Byt Genbrit map. KakoBa BeposSTHOCTh TOTO
3 B1=6; 41=5; b=7; Up=9 T 4 P :

YTO CyMMa OYKOB Oblila MeHbIne 10?

Brin yepHbll map. KakoBa BEpOSITHOCTH
4 B1=7; U1=5; B=9; Ur=6 yr Hep P p

TOT0, YTO CyMMa OYKOB Obli1a He MeHbIe 10?

Brin yepHbll map. KakoBa BEpOSITHOCTH
5 B1=5; U1=6; 5=9; U,=6 yr Hep P b

TOT0, YTO CyMMa OYKOB ObliIa He MeHbIe 10?

BrinyT Genbrit map. KakoBa BEpOATHOCTH TOTO
6 B1=5; U;=9; B,=7; U,=6 r b P :

YTO CyMMa OYKOB Obl1a MeHble 10?

Brin yepHbll map. KakoBa BEpOSTHOCTH
7 B1=5; U;=7; By=6; U,=9 yr Hep P P

TOT0, YTO CyMMa OYKOB Obli1a He MeHbIe 10?

BreinyT Genbrit map. KakoBa BEpOSTHOCTH TOTO
8 B1=5; U;1=7; B,=9; U,=6 r b P :

YTO CyMMa OYKOB Obl1a MeHble 10?

Boinyt Genbrii map. KakoBa BeposSTHOCTH TOTO
9 Bb1=4; 41=8; b>=9; U,=6 yr D P ’

YTO CyMMa OYKOB Obl1a MeHblie 10?

Brin yepHblid 1map. KakoBa BepoOsSTHOCTh
10 B1=8; U;=4; B=6; U,=9 yr Aep P P

TOr0, YTO CyMMa OYKOB Obli1a HE MeHblIe 10?

KonTpojabHas paﬁoTa 3 o Teme «C.]'IV‘!aﬁHbIe BCJIUYIHUHBI»

3agaya 1. Cnyvaiinas BenuunHa X 3a/1aHa IJIOTHOCTBIO paclpesiesieHUus] BEPOSATHOCTEH
(eM.  rpaduk). Iloctpouts rpaduk QyHKIMM pacnpeneneHuss BEpOSTHOCTEH, HaWTh
MaTEMaTUYeCKOe 0’KUIAHUE U TUCIIEPCUIO CITy4YalHON BEJINYMHBI.

A
f(x)
I
> X
a b C

Bapuant a b c d Bapuant A B c D

1 0 0.3 115 |05 6 1 1.7 2.28 | 0.6

2 0 0.6 1.3 0.5 7 1 2 2.6 0.4
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3 0 0.5 125 |05 8 2 2.5 3.3 04
4 0.5 1 1.7 0.6 9 2 3 3.6 0.4
5 1 1.5 2.2 0.6 10 3 4 4.4 0.6
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KourpoJuanHas padora 4 mo reMe «OCHOBBI MATEMATHYECKOI CTATUCTHKH U ee
HCIOJL30BAHHUE JJIS PELICHH 32124 YIPABJCHHUS NEePCcOHAI0M. BLIOOPOYHBIN METOI»

3agauya 1. [IpencraButh JaHHy0 BHIOOPKY B BHJE BapualMoHHOTrO psna. Iloctpoutsb
MOJIUTOH YaCTOT, TUCTOrpaMMy U IpaduK SMIUPUIECKON HYHKIIUU paCIpeeIeHUS.

Bapuaunr Bri0opka
1 3 8 |17 6 |14 ]| 6 9 5 9 |12 17| 6 7 8 6
2 65 | 80 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | 75
3 6 1 1 7 3 4 1 3 8 9 11012 | 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 | /5 | 25
9 65 | 60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 45 140 | 35 |50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

KourpoanHas padora 5 mo teme «IIpoBepKka cCTATUHCTHYECKHX FTHIIOTE3 B YIPABJICHYECKOM
NeATEILHOCTH

3anaua 1.

Bapuanm 1.

B Tabnune mnpuBeneHsl pe3yibTaThl HM3MEPEHHS pOCTa ciydaiiHo oroOpaHHbIX 100
CTYACHTOB:

WutepBanst pocta | 154-158 | 158-162 | 162-166 | 166-170 [ 170-174 | 174-178 | 178-182

Yucno cTyneHToB Nj 10 14 26 28 12 8 2

C nomombto «kputepus Ilupcona» mnpu ypoHe 3Hauumoctu a = 0,05 mpoBeputhb
IPaBJ0I101001e THIOTE3bl O HOPMAJIILHOM PacIpeIeIeHU pocTa CTYICHTOB.

Bapuanm 2.

Ha sk3ameHe 1o HEKOTOPOMY IpEIMETY 3K3aMEHATOp 3alaeT CTYIEHTY TOJIbKO OJMH
BONPOC MO 0/1HOH u3 4 yactei kypca. 13 100 ctyaeHToB 26 mosydusu BOIpoc 1o NepBOi 4acTu,
32 — o BTOpOH, 17 — 10 TpeTbel, ocTaabHbBIE — 10 YUETBEPTOH.

MoxXHO 1M 1O OTUM pe3yjibTaTaM TMPUHATH THUIOTE3Y O pPAaBHOMEPHOM 3aKOHE
pacnpezenesus, To €CTb, YTO JJIs MPULIEALIET0 Ha SK3aMEH UMEETCsl OJMHAKOBasi BEPOSTHOCTh
MOJIYYUTh BOMPOC 110 J1t000i u3 uetsipex yactei? [Ipunsts o = 0,05.

Bapuanm 3.

IIpu ypoBHe 3Haummoctu o = 0,01 mpoBepuTh runoresy O MOKA3aTEIbHOM 3aKOHE
pacripeniesieHust npu3Haka X TeHEpaJbHOM COBOKYIHOCTU 10 BBIOOPKE, JaHHBIE KOTOPOM
MPUBE/IEHBI B Ta0JINIIE:

Xi 3,0-36 | 3642|4248 | 4854 | 5460|6066 ]|6,6-72
ni 43 35 22 15 8 5 2
Bapuanm 4.
dupMa C 1eTbI0 YCTAaHOBJICHUSI U3BECTHOCTH €€ MPOIYKIIMU ONpocuiia B KaxkaoM u3 100

HaceJIeHHBIX MyHKTOB no 20 uyenoBek. Pacnpenenenme X — uucia MyHKTOB, HE 3HAKOMBIX C
IpOAYKIHENH GUPMBI, TAKOBO:

Xi 0 1 2 3 4 5
HACI0 65 20 10 3 1 1
IIYHKTOB

MoxHO 1u npu 5%-HOM YPOBHEC 3HAUYUMOCTH CYUUTATb, YTO YHUCJIO HE3HAKOMBIX C
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npoaykuuen Gpupmel moaunHseTcs 3akony I[lyaccona?

Bapuanm 5.

Nmerorcs crienyromue MaHHBIE O 3aCOPEHHOCTH MApTUM CEMSH KIeBepa CEeMEHaMu
COPHSIKOB:

UYwucrno ceMsiH B 0J1HO# mpo0e, Xi | 0 1 2 3 |4|5|6|Z

Yucio npoO, n; 4051366 | 175140 |8 4| 2] 1000
Ha ypoBne 3Haunmoctu o = 0,05 mpoBepuTh TUIIOTE3Y O TOM, YTO ClIy4ailHas BeIMYUHA
X— umciio ceMsH COPHSKOB — paclpejeNieHa 1o 3aKoHy IlyaccoHa, MCHONb3ysl KpUTepHit y°-
[Tupcona.
Bapuanm 6.

N3 GosbiIoi mapTuu Mo cxeme CIIy4aiHOW MOBTOPHOHN BBIOOPKH ObLIO mpoBepeHo 150
U3JIEIMH € LEJIBbIO ONIPEIEIEHUS TPOLIEHTA BIaKHOCTU JPEBECHUHBI, U3 KOTOPOH MU3rOTOBJIEHBI 3TU
uznenus. [lonydensl cneayronme pe3ynbTarThl:

[Ipouenr Bnaxnocrtu, xi | 11-13 | 13-15| 15-17| 17-19| 19-21
Yucno uzgenui, ni 8 42 51 37 12

Ha ypoBue 3nHauumoctu 0,05 mnpoBeputrh THUIOTE3Y O HOPMAJIBHOM 3aKOHE
pacripeieieHus pu3HaKa (CIydaitHoi Beamaunst) X, HCTIONb3ys KputepHii x> - [Tupcona.

Bapuanm 7.

Pacnipenenenne 200 snemeHTOB (YCTPOMCTB) 1O BpeMeHH 0€30TKa3HOM padoThI (B Yacax)
MpeJICTaBJICHO B TaOIUIIE:

Xi 0-5 5-10 10-15 15-20 20-25 25-30
N 133 45 15 4 2 1
Ha ypoBue 3Haummoctu 0,05 mnpoBepurh THUIOTE3y O [OKA3aTEIBHOM 3aKOHE
pacrpe/ieNieHus Npu3Haka (CIydaifHoOH BelmmuuHbl) X, HCTIONb3ys KpuTepHii x> - [TupcoHa.

Bapuanm 8.

X — MecsuHbIi 10X0 ®UTels peruona (B py6.); n = 1000 (xkureneii).

X MeHee 5000- 10000- 15000- 20000- CBBIILIE
' 5000 10000 15000 20000 25000 25000
ni 58 96 239 328 147 132

Ha ypoBHe 3nHaunmmoctu 0,05 mnpoBepuTh THUIOTE3Y O HOPMAJbHOM 3aKOHE
pacripesieieHus puU3HAaKa (CIydaitHoi Beamdannbl) X, HCTIONb3ys KputepHii x> - [Tupcona.

Bapuanm 9.

X — ya0#i KOpoB Ha MOJIOYHOH (pepme 3a akTanmoHHbli nepuos (B 1); n = 100 (kopoB).

Xi| 46| 6-8| 8-10| 10-12| 12-14| 14-16| 16-18 | 18-20| 20-22 | 22-24 | 24-26

ni| 1 3 6 11 15 20 14 12 10 6

2

Ha ypoBae 3Haummoctn 0,05 mnpoBepurh rumore3y O HOPMaJbHOM 3aKOHE
pacripeieieHus Mpu3HAaKa (CIydaitHoi Beamaunsl) X, HCTIONb3ys KputepHii y2 - [Tupcona.

Bapuanm 10.

[Ipn maccoBbIX cTpenbbax U3 NyHIeK A OJAMHAKOBBIX OOIIMX YCJIOBUN ObUIH
3a(pUKCUPOBAHBI MTPOAOJIbHBIE OLIMOKU (M) HOMAAaHUS CHAPSIIOB B LIENb:

li |(-40;-30)|(-30;-20)|(-20;-10)|(-10;0){(0;10)|(10;20)|(20;30)|(30;40)|(40;50)|(50; 60)
Ni 4 5 11 24 39 31 28 9 5 4

Ha ypoBue 3Haummoctn 0,05 mnpoBepurh TIHUIOTE3Y O HOPMAJbHOM 3aKOHE
pacrpesieNeHus IpU3HaKa (CIyJaifHOi BeMYHHbI) L, ncrons3ys kputepuii x> - [InpcoHa.

KonrtpoJbHasi pa6ora 6 no TemMe «3J1eMEHThI PerpecCHOHHOI0 U UCIIePCHOHHOI0
aHaJIM3a VI OLleHKH KayecTBa PadoThl IEPCOHATA»
3agaya. B xozme skcnepuMeHTa M3MEpSIMCh XapakTepucTuku X u Y. IlpencraButh
pe3yibTaTel W3MepeHui rpaduuecku. HaiiT BBHIOOPOUHBIA KOX(PPHUIHMEHT KOPPENSLUU 3TUX
BeIMYMH. YTO MOXKHO CKa3aTh O 3aBUCUMOCTH 3THUX JIBYX BETUYUH?
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[TocTpouts ypaBHEHWE IWHEWHOW perpeccun Y oT X. Hanmectw Ha rpaduk JIHUHHUIO

perpeccum.
Bapuanm
1 X 199 8 48 | 09 | 83 | 46 |145[132| 83 | 4,2
y 148 | 31|59 |48 | 451]129 |09 |17 | 34 | 66
5 x | 31 ] 10 3) 18 101 |42 |29 |-16 ] 46 3
y |-0,2 106 ]| -03 | 9,2 6 19 | 33 |-19 113 | 59
3 Xx 199 |-41] 52 |71 |41 |-13|132|121| 56 3
y | 56 |41 12131 |53 ] 24 187 | 28 | 9,8 7
4 x | 09 [10,3| 12 4,4 6 [134|-55|213| 7,1 | -3,8
y | 7,6 1 14 93198 |11 | 14 |-11)|-16]|116
5 x | 1491166 | 225 | 245 | 25 | 27,4 |27,7|30,7 | 33,3 | 42,6
y [ 88 |92 | 125 134|206 |195]13,2 159|117 | 26,8
6 Xx | 56 |41 ]121 |31 |53 |24 187 | 2,8 | 9,8 7
y 109 [10,3| 12 4,4 6 [134|-55|213| 7,1 | -3,8
7 x | 09 ]10,3] 12 4,4 6 |[134|-55|213| 71 | -3,8
y | 7,6 1 14 93 198 |11 | 14 |-11)|-16]|116
8 Xx | 48 | 31| 59 |48 |45 |29 ]09 |17 | 34|66
y | 31 | 10 5 18 | 01 | 42 | 29 | -16 | 4,6 3
9 x | 76 | 24 1108 | 9,7 [120] 0,1 | 91 | 251|136 | 219
y | 1,1 52| 07 323|380 (349|-27]119|-28| 7,6
10 x | 1491166 | 125 | 245 | 25 | 17,4 | 27,7 | 30,7 | 33,3 | 42,2
y [ 88 |92 | 125134206 |195|13,2]159 117 | 26,8

IIpu peniennu nomyckaercs ucmnoiab3oBath Microsoft Excel.

1.
2.

pelieHue.
3.

Bonpochl /151 caMOCTOATEIBLHOTO H3YYEHHS
Brruucnenue oOpaTHoit MaTpuiibl MeToioM ["aycca.
CucreMbl IMHEHWHBIX OJHOPOIHBIX YypaBHEHHI; CBOICTBa, (QyHIaMEHTAIbHOE

O6H_[Ce peuieHue CUCTCMbI JIMHENHBIX anre6pa1/1quKI/IX ypaBHeHPIfI; CBO60)IHBI€‘

HCHU3BCCTHBIC, 0asucHbIC peuicHus.

4.

NG

basuc nuneitHoro npoctpancTBa. Pa3MepHOCTb TMHEHHOTO IPOCTPAHCTBA.
[IpeoOpa3zoBanne KOOPAUHAT MPHU MTEPEX0/Ie K HOBOMY 0a3UCy

CkanspHoe MpOU3BECHNE BEKTOPOB. YOI MEXy BEKTOPaMHU.
OpTtoHOpMUpOBaHHBIHM 0a3zuc. EBKINI0BO MPOCTPaHCTBO.

[IpousBoanas ¢pyHkuuu u quddepeHuma.

OcHoBHbIe IpaBUIIa TUPPEPEHIUPOBAHMUSL.

. IlpousBojiHast cI0XKHOM U 00paTHOM (HYHKIIMH.

. IIpon3BoHbIE HESBHOM U MapaMEeTPUUECKH 3aJaHHON (DYHKLIUU.

. IlpousBosHbIe U qU(HEepeHIHATbI BBICIIUX TOPSIKOB.

. 'eHepasibHass COBOKYIIHOCTb MU BbIOOpKA, BAapUALlMOHHBIN psJ, IMOJUIOH YacToT,

TUCTOI'paMMa, SOMIINPHUICCKAA (CTaTI/ICTI/I‘-IeCKaSI) (I)YHKLII/ISI pacnpeaciiCHus.

14.
15.
16.
17.
18.
19.

UucnoBble XapaKTEPUCTUKN BBIOOPOUHOTO pacpeIeIeHUs.
[TonsaTue 06 oreHKe MapaMeTpoB.

XapaKkTepUCTUKH OLIEHOK.

[TonsiTHE 00 MHTEPBAIBHON OLIEHKE MTAPaMETPOB.
JloBepuTenbHas BEPOATHOCT U JOBEPUTEIbHBINA HHTEPBAIL.
Ponp MaTeMaTUKH B yIIPABIEHYECKON ACATEIBHOCTH.

4.3. OnieHOYHBIE CPEACTBA ISl IPOMEKYTOUYHON aTTECTALIMU



35

4.3.1. ®opMupyemMbie KOMIIETCHIINH C YKa3aHUEM JITaroB WX (OpMUPOBAHUS B MPOIECCE

OCBOCHMS 00pazoBaTeIbHON MmporpamMmsbl. [lokazarenu u KpUTeprun OLIEHUBAHMS KOMIIETCHIIUH C
Y4€TOM 3Tana UxX GOpMHUPOBaHUS

Kon HaumenoBanue Konx HauMmenoBanue >Tamna
KOMITCTCHITHH KOMITCTCHITHH JTarna OCBOCHHS OCBOCHUS KOMITETCHITHH
KOMIETEHINH
OIIK-2 CriocobeH  OCyIIEeCTBISATh OIIK-2.1 CriocobeH ocyniecTBIATh
cOop, 00pabOTKy U aHAIH3 00paboOTKy M aHAJIU3 JJAHHBIX
JaHHBIX  JUISL  pEIICHUS MIOCPEICTBOM
3aga4 B cepe yrnpaBiIeHUS MaTeMaTUYeCKUX METOOB U
[IEPCOHAJIOM MH(POPMAIMOHHBIX
TEXHOJIOTU
OIIK - 2.2 Cnoco6eH OCyIIeCTBISITh

cOop, 00pabOTKy U aHATH3
TAHHBIX JUIS] IPOBEICHUS
COITMOJIOTHYECKUX OIPOCOB

OIIK-5

Crocoben  ucnonb3oBath | OIIK-5.1 CIIOCOOHOCTBH OIPENETATh
COBpPEMEHHBIE THITBI THPOPMAITHOHHBIX
nH(pOpMaIMOHHBIE TEXHOJIOTHH, TOIXOISAIITIX
TEXHOJIOTUH u JUISL pEILICHNUS 331291
OpOTpaMMHBIE  CpENCTBa npodeccronanbHON
npu peuieHun JEATSILHOCTH
npodeccuoHanpHbIX 3a1a4 | OITK-5.2 CIIOCOOHOCTH UCIOJIb30BaTh
MH(pOpMaIOHHBIE

TCXHOJIOTHUH JJIA pCIICHUS
MAaTEMAaTU4YCCKUX 3a4a4

NS

No o

10.
11.
12.
13.
14.
15.
16.

4.3.2 TunoBsle OLICHOYHbBIEC CPEJICTBA
Bomnpocs! k 3a4ery:

Yactsb 1 (mepBblii cemecTp)
MaremMaturka 1 ee 3HaUeHHUE B OIICHKE KauecTBa padoThl iepconana. [Ipumepsr.
OcHoBHbIE cBeZieHUs 0 MaTpuliax. Onepaiuu HaJ MaTpULIaMH.
Onpenenurens KBaAPaTHON MaTPHIII U ero cBoricTBa. @opmyna Jlamnaca.
DneMeHTapHbIe MPeoOpa30BaHUs MATPHUIBI U MX CBSA3b C BBIYMCICHUEM OIpEAeTUTENs
MaTpPHIIbI.
OOpatHas matpuia.
PaHr MaTpuiel 1 €ro cBs3b ¢ JMHEHHON 3aBUCUMOCTBIO CTPOK.
CucremMbl TUHEHHBIX anreOpandyecKux ypaBHEHUH. MaTpuyHas 3amuch U PEIICHUE C
MOMOIIbIO 0OPATHOW MAaTPHUIIHI.
Cucrembl TUHEHHBIX anreOpanyeckux ypaBHeHui. ®opmynsl Kpamepa.
Cucrembl JHMHEHHBIX anreOpanyeckux ypaBHeHuil. Teopema Kponekepa-Kanemmu.
Meron INaycca.
CucTeMbl TMHEUHBIX OAHOPOIHBIX YPABHEHUM.
JIuHeiiHas 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.
Pa3zmepHOCTh 1 6a31C BEKTOPHOTO (JTUHEHHOTO) MPOCTPAHCTRA.
CkansipHoe pou3Be/IeHHEe BEKTOPOB. EBKIIMIOBO MPOCTPAHCTBO.
JlnuHa BexkTtopa. HaxoxkaeHne yria Mexay 1ByMs BEKTOPaMH.
Uucnossle MHOXKeCTBA. [loHsTHE MeTprUeckoro nmpocTpaHcTBa. OKPEeCTHOCTh TOUKH.
UucnoBble (PyHKIIMM W HUX CBOWCTBAa (MOHOTOHHOCTh, OTPAHHMYEHHOCTh, YETHOCTb,
NEePUOIUYHOCTD).




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.
43.
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CrnoxHble M B3aUMHO oOpaTHble (GyHKuMU. HesBHOe M mapaMmeTpuyeckoe 3aJaHue
GyHKINH.

YucnoBsle NOCIEN0BATEIBHOCTH, CIIOCOOBI MX 3aiaHus. [Ipenen nociae10BaTenbHOCTH.
OcHOBHBIE CBOMCTBA CXOJAIIMXCS YUCIOBBIX I1OCIE0BATEILHOCTEH.

[Tpenen pynkuuu. OCHOBHBIE TEOPEMBI O MpEEIaXx.

[IpusnHaku cymectBoBanus npenena ¢pynkuuu. Kpurepuit Kormmm.

[TepBbIii 1 BTOpO# 3aMeuaTenbHble npeienbl. OCHOBHbIE METObI BBIYMCICHHS ITPEIENIOB.
[Tpaswio JlonuTans HaxoxkaeHUs Tpeaena QyHKINN.

beckoneuHo manble U GeckoHEUHO Oosbluue BeauuuHbl. [1OpsAIoK M SKBUBAJEHTHOCTb
0OECKOHEYHO MaJbIX.

HenpepbiBHOCTD (PyHKIIMM B TOUKE M Ha MpoMexyTke. Kitaccudukanus Touek paspbisa.
CoiicTBa (hyHKIMIA, HETIPEPHIBHBIX Ha OTPE3KE.

[Tonsitne mpousBogHOM (pyHKIMU. [‘eomeTpudeckuii CMBICT Tpou3BOaHOW. OCHOBHBIC
npaBuia JudepeHpoBaHusl.

VYpaBHEeHMsI KacaTelIbHOW U HOpMalH K rpaduKy (QyHKIHH.

[IpousBoaHas crnoxxHOW M oOpatHO# (yHkmii. [Ipon3BoaHast OT HesSBHOW (YHKIUU H
(GyHKLMY, 3alaHHON TapaMeTPUUYECKH.

OcnoBHbIe TeOpeMbl auddepennmanpHoro ucuncinenus (Oepma, Poms, Jlarpamka).
Huddepennnan GyHKINHA U €r0 TEOMETPUIECKUIN CMBICIL.

[IpousBoanbie 1 U HepeHIaTbl BEICIINX TOPSIIKOB.

Haxoxnenue acumMntot rpaguka QyHKIUH.

Bo3spacTtanue u yObiBaHHE (QYHKIIMH.

Haxoxnenue skcTpeMyMoB (yHKIUIA.

Bemyknocts rpaduka ¢pyakmun. Touku neperuoda.

OO6was cxema ucciaenoBaHusl QyHKIMHA U IOCTPOEHUS UX IPa(UKOB.

[IepBooOpa3nast u HeonpeaeaeHHbIH HHTETpall QYHKLNH.

CaoiicTBa HEONPEENIEHHOI0 HHTErpaa.

MeToap! HHTETPUPOBAHHSI.

OnpeneneHHblii uHTerpan kak ¢yHkuus BepxHero npezaena. Popmyna HeroToHa-
JleitOuuua.

MeToab! BBIYMCIECHHUS OTIPEIeNIEHHBIX MHTETPaJIOB.

HecoOcTBeHHbIe HHTErpAIbL.

IIpakTH4eckue (MpUMepHbIE) 3a1aHUA K 3a4eTy

3agaua 1. Haiitu MmakcuManbHOE YMCIIO JTMHEHHO HE3aBUCUMBIX CTPOK MATPHIIbL:

1 1 -1

2 -1 1
A:

1 -1 2

3 -2 3

3agaua 2. Haiitu oO1iee perieHrne CUCTeMbI IMHEHHBIX YPaBHEHUI:
X, +2X, =X, =5
2X, — X, = 3%, =—4

% 2
3anaua 3. Haiitu unTerpai: Ixe‘x dx.

—00

3
dx
3anaua 4. Haiftu uaTeTpat: .[—2
5 (x=1)

3agaua 5. 3anucarh cucTeMy JMHEHHBIX YPaBHEHHI B MaTPUUHOM BHJIE U PEUIUTH €€ KaK

MaTpUYHOE ypaBHEHUE!
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10.

11.
12.

13.
14.
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2%, +3X, =2
3X, +5x, =4
e
3apava 6. Haiitu unterpan: IX In xdx.
1
. COS 2X
3apaua 7. Haiftu unrerpai: Iﬁdx.
COS™ X-SIn™ X
3anava 8. Haiitu npenen GpyHkimn
. X2=2x
lim

-2 X* —AX+4
v 7Z- .
3agaua 9. Haiitu npou3BoHy0 QYHKIUK U BBIYUCIIUTD €€ 3HAYCHHUE TIPH X, = 5

COSX

y =sin x-e™",
3agauva 10. Haittu npoussoanyro pynxiuu: Y = X(cos In x +sin In x).
1, x-
3apaua 11. Haittu nuddepennnan Broporo nopsiaka GyHKIuH Y = o In —g
X+

Bompocsl Kk 3k3aMeHy:

Yacts 2 (BTOPOIi cemecTp)
[TonATHE QYHKIIUN HECKOJIBKUX MEPEMEHHBIX, TIPEIeT U HEMPEPHIBHOCTD (DYHKITHH.
YacTHble TNPOU3BOAHBIE MEPBOTO IMOpsAAKAa M NONHBIN auddepeHunan (GyHKIUU
HECKOJIbKUX MEPEMEHHBIX.
[Tpou3BoaHas 11O HANIPABICHHUIO, TPAAUEHT (DYHKITHH.
OKcTpeMyMbl (QYHKIIMM MHOTMX IEPEMEHHbIX, HEOOXOAMMOE U JJOCTATOYHOE YCIOBUE
IKCTpEMYyMa.
VYcioBHbIN 3KCTpeMyM (DYHKIMM JBYX II€PEMEHHBIX.
Kpatnbie unTerpansl. OmnpeneneHne W TreOMETpUYECKas HHTEpPIpETanuss  JBOMHOIO
MHTETpaa.
Ceenenue ABOWHOTO HHTErpaja K MmoBTopHOMY. OmpeneneHue miomaaed ¢uryp c
MIOMOUIBIO ABOWHBIX UHTETPAJIOB.
[Ipenmer xomOunatopuku. OCHOBHBIE BHJBI KOMOMHAIMI B KOMOWHATOpPHUKE:
pa3MelleHUs], COUeTaHusl, IEpECTaHOBKU. [[pMeHeHne B TEOpUU BEPOSTHOCTEN.
OcHoBHbIE MOHATUSL TEOPUH BeposiTHOCTEH. CiiydaliHble COOBITHS U UX KJIACCU(UKALIKA.
BepositHocTh  coObiTusi.  Krnaccuueckoe, akCMOMAaTHYECKO€, CTAaTUCTHUYECKOE H
F€OMETPUUECKOE OIpeIeTICHHUS.
JleiictBuss Hajx CcOOBITUSIMH. BeposTHOCTH MPOTHBOIOIOXKHOIO coObITUS. Teopembl
CIIOKEHMSI U YMHOXKECHHS BEPOSITHOCTEH.
3aBHCUMBIE U HE3aBUCUMBIE COOBITHS. Y CIIOBHAsI BEPOSTHOCTD.
baiiecoBckuii MOaXoa K ONPEACNICHUIO BEPOATHOCTEN rumnore3. dopmyrna MOJHOU
BepositHOCTH. Dopmyna baiieca.
[ToBTOpHBIEC HE3aBUCUMBIE UcTIbITaHUS. Dopmynbl bepuysm u [lyaccona.
CrnyuaiiHass BeJIMYMHA M €€ 3aKOH pacnpezeieHus. J[MCKpeTHble M HENpepbIBHBIE
CIIy4ailHbI€ BEJTUYUHBI.

15. Yucnoskie XapaKTCPUCTHKU CJ'Iy‘-IElfIHLIX BCIIMYHMH: MOJa, MCAHMaHa, MaTCMAaTHYCCKOC

16.

OKUJaHue, TUCTIEPCHsi, CpeAHEE KBapaTuuecKoe oTkIoHeHue. Mx cBoiicTBa. HauanbHbie
Y LICHTPAJIbHbIE MOMEHTBI CITy4alHbIX BEJIUYMH.

@yHKIMA  pacupenesieHHus  ClydalHOW  BennuuHbl. [LIOTHOCTH — pacnpeneseHus
HEIPEPBIBHON CIy4allHON BeIUM4MHbIL. VX cBOMCTBA.
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17. OcHoBHBIE pacmpeeneHusl CIydyalHbIX BEIMYWH: paBHOMepHoe, beprymmm, Ilyaccona,
HKCIIOHEHIIMATILHOE, HOPMAJIBHOE.

18. YUucrnoBele XxapakTepUCTUKU HOopMalibHOTO pactpenenenus. @ynknuu "aycca u Jlannaca.
[IpaBuiio «rpex curm».

19. MHoromepHble ciydaiiHple BenMYMHbL. DOYHKIMA U IUIOTHOCTh paclpeaeeHus
JIBYMEPHOMU CIIy4aliHOW BEJIMYUHBI, UX CBOMCTBA.

20. UncnoBble  XapakTepUCTUKHM  JBYMEpHBIX  clydailHbix  BennuuH. KoBapuanus,
KO3 PHUIHUEHT KOPPEILnH.

21. IIpenenpubie TeopeMbl. HepaBenctBa MapkoBa u  UeOnimeBa. Teopemsbl UeObimeBa u
bepnymin. 3akoH OOJBIINX YUCETT.

22. ACHMITOTHYECKH HOPMAJIbHOE paclpelesieHue CIy4dalHbIX BelauuuH. Teopema
JIanynosa.

23. ACUMNTOTHYECKHM HOPMalbHOE paclpeieieHue CIydyallHbIX BeIUYMH. JIoKkaibHas u
UHTErpajibHas Teopemsl Myaspa-Jlamnaca.

24.00mee  mpeicTaBiIeHHE O BbIOOpOYHOM MeTojae. BapuanuoHHble psibl M HX
rpaduveckoe n300pakeHue.

25. DMnupuydeckast pyHKIHS BHIOOPOYHOTO paclpeesieHusl.

26. UncnoBble XapaKTEPUCTHKH BHIOOPOYHOTO pacIIpeIeIeHus], UX CBOMCTBA.

27. IlonsiTue 00 OLEHKE MapaMeTpoB. XapaKTEPUCTUKU OLIEHOK.

28. Meroapl  HAXOXKICHHS  OICHOK: METOJ  MOMEHTOB, METOJ  MaKCHMAJIbHOTO
IpaBJON0100us, METOJI HAUMEHBIINX KBaJIPAaTOB.

29.IlonsiTne 00 WHTEpBAJIBHON OIEHKE IMapaMeTpoB. JloBepuTenbHas BEPOSTHOCTh MU
JIOBEPUTENbHBIN HHTEPBAIL.

30. OneHka reHepaabHOM J10JM, TeHEPAIbHOW CpEeAHEN M TeHepaIbHOU AUCTICPCUH.

31. Ouenka o0bema BEIOOPKH B Cllyyae reHepallbHOW CpeHel U reHepallbHOM JOIH.

32. [ToHATHE CTATUCTHYECKOH TUITOTE3BI U O0IIasi cCXeMa €€ IPOBEPKH.

33.IlpoBepka TIHIOTE3 O pPABEHCTBE CPEAHMX M JUCHEPCUl JBYX T'€HepalbHBIX
COBOKYITHOCTEH.

34. IlpoBepka TunoTe3bl O paBEHCTBE HYJIIO 'eHepalbHOr0 KO3 UIIMEHTa KOPPEIALHH.

35. IIpoBepka TUIIOTE3bI O HAJTMYWH CBSI3M (3aBUCUMOCTH) ABYX CIIy4alHBIX BEJTMYWH.

36. IIpoBepka runoTe3sl 0 3aKOHE pacipeesieH s TeHepalbHOW COBOKYITHOCTH.

37. IlpoBepka TUIIOTE36I 00 OJHOPOTHOCTH BHIOOPOK.

38. OCHOBHbBIE TOJIOKEHUS PErPECCHOHHOr0 aHanu3a. OyHKIMOHATIbHAS, CTATUCTUYECKAs U
KOPPEJSILIMOHHAs 3aBUCUMOCTH.

39. Jluneiinas napHas perpeccusi.

40. OrieHKa TeCHOTHI KOPPEISIIIMOHHON 3aBUCUMOCTH /IS TMHEHHON Monenn. Koaddumment
JETEPMUHALIMY.

41. IIpoBepka 3HAYMMOCTH yPaBHEHUS PETPECCUU B 1IEJIOM.

42.OneHKka 3HAYUMOCTH IapaMeTpoB IMApHOM JIMHEMHON perpecCMOHHONW MOJIEINH.
JloBepuTenbHblE HHTEPBAJIBI KO3PPUIIMEHTOB PErPECCUH.

43. OnHO(AKTOPHBIM  JUCIIEPCUOHHBIM aHaiu3. MeXrpynnoBas U BHYTPUIPYIIIOBas
BapHaluH.

44 Tlonsitie o IByX(aKTOPHOM JTUCIIEPCHOHHOM aHAJIM3E.

IIpakTnyeckne (MpuMepHbIe) 3a1aHUS K IK3aMeHY
3amaua 1. Haitty muomans GUrypsl, orpaHHYeHHOM IMHIAMA Y = -X2, Y =X -2, Y =0.
3apgava 2. [IpencraButh JaHHYIO BEIOOPKY B BHJIE CTATUCTUYECKOTO psfa.

7 2 |5 |191]12 ]9 1 |5 |2 1 (8 |7 |6 |5 ]2 ]9

3agaua 3. B ropojne padortaer N = 40 000 genosek. [Ipu BerOopounom orpoce n = 1000
paboTtarommx okazanoch, 4To k = 400 W3 HUX HMEIOT BbIcHiee oOpa3zoBanume. Haiitu: a)
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BEPOATHOCTh TOTO, YTO JAOJS JIIOJEd C BBICIIMM OOpa3oBaHHEM Cpelud BceX paboTarommx
oTIHYaeTcs oT BbIOOpouHO He Oonee yem Ha 10%; 0) rpaHuIlbl JOBEPUTEIBHOTO UHTEpBAIa s
yKclia paboTaIOMIKX C BHICIIMM 00pa3oBaHueEM (11 ToBepUTeIbHOU BeposaTHocTH 0,99).

3apaua 4. [Ipu obcnenoBanny ycTaBHBIX (OHAOB OAHKOB YCTAHOBIICHO, UTO IMATasl YaCTh
0aHKOB MMEIOT ycTaBHBIM (Gonxa cBeimie 100 muH. pyd. HaliTh BeposSTHOCTH TOTO, YTO Cpeau
1800 6ankoB nMeroT ycTaBHBINM GoHJ cBbite 100 miH. pyo.: a) He Meree 300; 6) ot 300 mo 400
BKJIIOUUTENBHO.

3agmaua 5. JlBa cTpeiika cieiaiy MO OJAHOMY BBICTPENY B OJHY M Ty K€ MHIICHD.
BeposTtHOoCTh momnamaHusi B MUILIEHb ISl nepBoro crpeika pasHa 0,6, qis Broporo — 0,4. B
MUILIEHN OKa3ajach ojHa nmpoOonHa. HaiiTu BEpOsITHOCTH TOTO, UTO OHA MOSIBIJIACHh B PE3yIbTaTe
BBICTpEJIa MEPBOTO CTPEIIKa.

3agaua 6. B By3e oOyuatorcs 730 cTryneHTOB. BeposTHOCTH TOTO, YTO JIEHb POXKICHHUS
CTYyJICHTa TIPUXOJIMTCS Ha OMPEEICHHBIA JIeHb To1a, paBHa 1/365. Haiitu Hambomee BEpoOSITHOE
YHCIIO0 CTY/IEHTOB, POAUBIIMXCS | STHBapsi, 1 BEPOATHOCTH TAKOTO COOBITHAL.

3agaua 7. Ha sk3amMeHe 1o HEKOTOPOMY MPEAMETY 9K3aMEHATOP 334a€T CTYJAEHTY TOJIBKO
OJIMH BOIIpOC MO oAHOM u3 4 yacreit kypca. 13 100 cryneHTOB 26 moay4yuin BONpoc MO MepBoi
4yacTu, 32 — 110 BTOpoi, 17 — o TpeThei, OCTaabHbIE — 110 YETBEPTOM.

MoxXHO 1M 1O 3TUM pe3yjibTaTaM MPUHATh THIOTE3Y O PAaBHOMEPHOM 3aKOHE
pacnpeziefieHus, TO €CTh, YTO JJIsl MPUIIEANIEr0 Ha HK3aMEH UMEETCSl OJMHAKOBasi BEPOSTHOCTD
MOJIYYUTh BOMPOC 110 J1t000i u3 uetsipex yactei? [punsts o = 0,05.

IIpakTHYeckHe (MpUMepPHbIE) 3aJaHUA K IK3aAMEHY
3agaua 1. Haiitu mutomans Gurypsl, OrpaHHYeHHON JIMHUAMU Y = X2, y=x-2,y=0.
3agaua 2. [IpencraBuTh JaHHYIO BEIOOPKY B BHJIE CTATUCTUYCCKOTO Psija.

7 2 |59 219 1 |15 ]2 1 18|76 |5 ]|2]09

3anaua 3. B ropoze pabotaer N = 40 000 uenosex. [Ipu Bei6opounom ompoce n = 1000
paboraronux okasanoch, 4ro k = 400 w3 HUX HMEIOT BEICIIee oOpa3oBaHue. HaiTu: a)
BEPOSTHOCTb TOTO, YTO JOJIA JIFOJEH € BBICIIMM 00pa3oBaHHEM Cpelu BceX padoTarolIux
OTJINYAETCS OT BbIOOpOUHOI He 6osee uem Ha 10%; 0) rpaHUIIbl JOBEPUTEITHHOTO HHTEPBAa s
yuciaa paboTaIOIMX C BHICIIUM 00pa3oBaHueM (U1 JOBEpUTENIbHOM BeposiTHOCTH 0,99).

3anaua 4. [Ipu o6cnenoBanun ycTaBHbIX ()OHIOB OAHKOB YCTAHOBJICHO, YTO ISTasi YacTh
06aHKOB UMeEIT ycTaBHbIA ¢ony cBbime 100 muH. py6. HaiiTu BeposTHOCTH TOrO, YTO Cpeau
1800 6ankoB nmeroT yctaBHbIN Goup ceimie 100 muH. py0.: a) He menee 300; 6) ot 300 mo 400
BKJTIOUMTEIBHO.

3agaua 5. /[Ba cTpenka caenajyd MO OJHOMY BBICTpEIY B OJHY U Ty K€ MHUIICHbD.
BeposiTHOCTh monasaHus B MUIIEHb Ul NepBoro crpenka pasHa 0,6, mis sroporo — 0,4. B
MUIIEHN OKa3ajach oJHa mpoOonHa. HalTH BepOSTHOCTH TOTO, YTO OHA MOSBHUIIACH B PE3YJIbTATE
BBICTpEJIa EPBOT0 CTPEIIKA.

3agaua 6. B By3e oOyuatorcs 730 crymeHTOB. BeposTHOCTH TOTO, YTO JIEHH POXKIACHHUS
CTYZCHTa MPUXOJUTCS Ha ONpeAETeHHbIN AeHb roa, paBHa 1/365. Haiitu Haubosiee BeposTHOe
YHCIIO CTYACHTOB, POAUBIIUXCS | STHBApS, M BEPOSITHOCTH TAKOTO COOBITHSL.

3apava 7. Ha sx3ameHe 110 HEKOTOPOMY IPEAMETY IK3aMEHATOP 33JaeT CTYACHTY TOJIBKO
OJIMH BOIIPOC 1O OHOM M3 4 yacter kypca. M3 100 cTyneHToB 26 MOIy4Ynuan BOIPOC MO MEPBOU
4yacTH, 32 — 1o BTOpoH, 17 — 1o TpeTbeil, ocTanbHbIe — MO YETBEPTOM.

MoxHO 1M 1O 3TUM pe3yjibTaTaM MPUHATH THUIOTE3Y O PAaBHOMEPHOM 3aKOHE
pacripeniesieHusi, TO €CTh, YTO ISl MPHUIIEIIIETO Ha 3K3aMEH UMEETCSl OJJMHAKOBasi BEPOSITHOCTD
MOJIYYUTh BOMPOC 110 J11000i u3 ueTsipex yactei? [Ipunsats a = 0,05.

[IIxana oneHnBaHUA
OneHka 3HaHWM, yMEHUN, HABBIKOB IPOBOJUTCS Ha OCHOBE OaJIIbHO-PEHTHHIOBOM
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cuctembl: 30% u3 100% (wnu 30 6amioB u3 100) - BkiIag B UTOTOBYIO OLIEHKY 10 pe3ysibTaTaM
MIPOMEXYTOUYHOU ATTECTALIUH.

IIpu oueHuBaHMM OTBETa OOYdYaIOLIErocs B XOJA€ NPOMEKYTOUHOW aTTECTALMU MOXKHO
ONUPATHCS HA CIEAYIOUINE KPUTCPHUH:
bassl Kpurepuii onieHku
26-30 OOyJaromuiicss TOKa3bIBa€T BBICOKMH  YpPOBEHb KOMIIETEHTHOCTH, 3HAaHHS
OpOTPaMMHOTO  Marepuajia, Y4eOHOW, MEepUOAWYECKOH U  MOHOTrpadUUecKOu
JUTEPATyphl, 3aKOHOJNATENbCTBA M IPAKTUKU €ro HPUMEHEHHs, PAaCKpbIBaeT HeE
TOJILKO OCHOBHBIE TMOHATHS, HO M AaHAIM3HPYET UX C TOYKH 3PEHUS PA3ITHUHBIX
aBTOpOB. OO0yyaroluiics MOKa3bIBa€T HE TOJbKO BBICOKMH YPOBEHb TEOPETHUECKUX
3HaHUH, HO W BUIWT MEXIUCIMIUIMHAPHBIE CBs3U. IIpodeccnonanbHO, TpamMoOTHO,
[I0CJIEI0BATENIBHO, XOPOLIMM SI3bIKOM YETKO U3JaraeT MaTepuall, apryMEeHTHPOBAHHO
¢dopMynupyeT BBHIBOABL. 3HAET B paMKax TpeOOBaHMU K HANPABICHUIO M MPOQHITIO
HOJArOTOBKH 3aKOHOJATEIbHO-HOPMATHUBHYIO M IpakTHuYeckyro 6a3y. Ha Bompocel
OTBEYAET KPATKO, APTYMEHTUPOBAHO, YBEPEHHO, IO CYIIECTBY.
16-25 OOyyarmuiicss TOKa3blBa€T JOCTATOYHBIM YPOBEHb KOMIIETCHTHOCTH, 3HAHHS
MaTepuasoB 3aHATUH, y4eOHOH U METOJIMYECKOW JINTEPATYPhl, 3aKOHOIATEIbCTBA U
NPaKTUKUA €ro NMPUMEHEHHs. YBEpEeHHO M NMpOo(ecCHOHAIbHO, TPAMOTHBIM SI3BIKOM,
SICHO, YETKO M TIOHSTHO HM3JIaraeT COCTOSIHHE M CYTh BONpOca. 3HAET HOPMAaTHBHO-
3aKOHOJATENbHYI0O M  TPAaKTHYeCKyro 0a3y, HO THpHU OTBETE€ JIOMYCKaeT
HECYIIECTBEHHBIE MOrpeirHOCTH. OOyJaloNIHiAcs MOKA3bIBACT JOCTATOYHBIA YPOBEHb
npo¢eCCHOHATBHBIX 3HAHUM, CBOOOJHO ONEpUPYET MOHATUSAMH, METOJaMHU OLCHKH
NPUHATHS PEIICHHA, HWMEeT TMpPEICTaBIeHHe: O MEXIUCIHUIUIMHAPHBIX CBS3AX,
YBSI3bIBAET 3HAHMS, MOJyYEHHbIE NPU H3YYEHUH pPa3IUYHBIX AUCLUUIUIMH, yMEeT
AQHAJTM3UPOBATh NMPAKTUYECKUE CHUTYallMH, HO JIOMYCKAeT HEKOTOPBIC IMOTPEIIHOCTH.
OTBeT MOCTPOEH JIOTHYHO, MaTepUall U3JIaraeTcsl XOPOIIUM SI3bIKOM, IPHUBIIEKACTCS
WHPOPMATUBHBIA W WJUTIOCTPUPOBAHHBIA MaTephall, HO TPH OTBETE JOIYCKaeT
HEKOTOpbI€ MOTPENIHOCTH. BOIpoCkl HEe BBI3BIBAIOT CYLIECTBEHHBIX 3aTPyIHECHHH.
6-15 OOyyaromuiicss MOKa3bIBa€T JOCTATOYHBIE 3HAHWSA MATEPUAIOB 3aHATHHA, HO IpH
OTBETE OTCYTCTBYET JOJIKHAS CBSI3b MEXJly aHAIM30M, apryMeHTaluell ¥ BbIBOaMHU.
Ha mocraBieHHbIe YiIeHaMH KOMHCCHU BOTPOCHI OTBEYAET HEYBEPEHHO, JOMYCKAeT
norpemHocTd. OOydarouuiics BiafeeT NPAKTUYECKMMU HaBbIKAMM, IPHUBIICKAET
WITIOCTPATHBHBI Marepuaj, HO 4YyBCTBYeT ce0si HEYBEPEHHO NIpHU aHaJN3e
MEXIUCUMIUIMHAPHBIX CBsi3e. B oTBeTe He Bcerja MNPHUCYTCTBYET JIOTHKA,
apryMEHTHI TPHUBIIEKAIOTCS HEJOCTAaTOYHO Beckue. Ha MmocTaBlIeHHBIE BOIPOCHI
3aTPYAHSAETCS C OTBETAMHU, TOKA3bIBAET HEJIOCTATOYHO IITYOOKHE 3HAHMSL.
0-5 OOyvaromuiicss mMoKas3bplBaeT cialOble 3HAHUS MAaTepUaloB 3aHATHH, y4eOHOM
JUTEpaTyphl, 3aKOHOJATENbCTBA M NPAKTUKU €ro MPUMEHEHUs, HU3KUH YypOBEHb
KOMITIETEHTHOCTH, HEYBEpEHHOE H3JI0KEeHHe Bompoca. OOydaromuiics MmoKa3bIBaeT
cabblii  ypoBeHb MNPO(ECCHOHANBHBIX 3HAHUM, 3aTpyAHsAETCS TMpH aHalIMu3e
IIpaKTUYECKUX cHuTyauui. He MoxeT mpuBecTH NpHUMEpBbI U3 pEaJbHON IPAKTHUKH.
HeyBepeHHO M JIOrMYecKH HEMOCIEOBaTENIbHO M3JlaraeT marepuan. HempaBuibHO
OTBEYAET Ha BOIPOCHI HITH 3aTPYJHSIETCS C OTBETOM.

[IIkana nepeBosa U3 MHOT0OAUIBHOM CUCTEMBI B TPAJAUIIMOHHYIO:

- 00y4aromeMycsi BBICTABISICTCA OLCHKA «HEYJOBJICTBOPUTEIBHO»/ «HE 3a4TE€HO», €CIH
oOyuaromuiicss Habpan meHee 50 6aos,

- OLIEHKa «yJOBJIETBOPUTENBHO»/ «3a4T€HO» BBICTABIACTCA IIPU YCIOBHM, €CIH
oOyuaromuiics Habpan oT 50 mo 70 Gamos;

- o0ydJammieMycs BBICTABISIETCS OIIEHKA «XOPOIIO0»/ «3a4T€HOY», €CII O00y4YarOIIHACs
Habpan ot 71 mo 85 Gamnos;

- OIIGHKAa «OTIMYHOY»/ «3a4TE€HO» BBICTABISIETCS TMPH YCIOBUH, €CIH OO0YJarOITUiiCs
Habpan ot 86 1o 100 6anmnos.
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OTIMYHO/3a4TEHO BBICTABIISICTCS MPU YCIOBHH BBIMOJHEHUS BCEX TPeOOBaHUH, a TakKe
npu 00S3aTEILHOM TPOSIBICHHM TBOPYECKOTO OTHOIICHUS K IMPEIMETY, YMEHUU HAaXOIHUTh
OpHTHHAJbHBIC, HE COJCpIKAIlHecs B yuyeOHHUKAX OTBETHI, YMEHHH paboTaTh C HCTOYHHKAMH,
KOTOPBIC COJEPXKATCS JOMOJHUTEIBHON JINTEpaType K KypCy, YMEHHU COCIHMHSATH 3HAHUS,
MOJTyYEHHBIC B TAHHOM KypCe CO 3HAHMSIMH IPYTUX JAUCIMIUIHH.

XopoI110/3a4TeHO  BBICTABIISACTCS MPH  YCJIOBUM  BBIOJHCHHUS TMPAKTHYECKH BCEX
TpeOOBaHUH, a TaKXkKe MPH 00A3aTETBHOM IPOSBICHUU TBOPYECKOTO OTHOIICHUS K MPEIMETY,
YMEHHUHU paboTaTh ¢ HCTOYHHKAMH, KOTOPBIC COACPIKATCS TOTOJHUTEIILHON JIUTEPATypE K KypCy,
YMEHHH COCIUHSITh 3HAHUS, MOJYICHHbBIC B JAHHOM KYPCE CO 3HAHHSIMHU JPYTUX AUCIMILIMH.

VY 10BJIETBOPUTEIILHO/3aUTCHO BBICTABIISACTCS MPH YCJIOBHU BhIMOJIHEHHS HE MeHee 50 %
BCEX TpeOOBaHMI, YMEHHH pabOTaTh C MCTOYHHUKAMHU, KOTOPBIC COAEPIKATCSA MOMOTHUTECIHLHOM
JHUTEPATYpPE K KYpCy.

HeynoBneTBOpuTenIbHO/ HE 3a4TEHO BBICTABISCTCS MPH YCIIOBHU BBIOJTHEHHS MeHee 50
% Bcex TpeboBaHUM.

4.4. Meroauueckre MaTeprabl

VYCTHBIN onpoc sBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB IPOBEPKHU YCBOCHMS 3HAHUH
oOyvaromMucs. Pa3BepHYTBII OTBET CTyAEHTa MJOJDKEH HPEACTaBIATH COOOW CBS3HOE,
JIOTMYECKH TOCIJIE0BAaTEIbHOE COOOILIEHHE Ha ONPEAEICHHYIO TEMY, MOKa3blBaTh €ro yMEHHE
IPUMEHSTh ONPEJCJICHUs, NpaBUja B KOHKPETHBIX ciydasx. OCHOBHbIE KpUTEPUM OLICHKU
YCTHOTO OTBETA: MPAaBUJIBHOCTh OTBETA 10 COJEP’KAHMIO; MOJHOTA U IIyOMHA OTBETa; JIOTUKA
U3JIOKEHUSI Marepuasia (Y4UTHIBA€TCSI YMEHHE CTPOUThH IEJIOCTHBIM, MOCIeA0BaTEIbHBIN
paccka3, TIpaMOTHO  IOJIb30BaThCsl  CHEIMAIBHOM  TEPMUHOJIOTHEH);  MCIIOJIb30BaHHE
JIONIOJIHUTEIBHOIO MaTepHaa.

5. Meroauyeckue yKa3aHusi JJisl 00y4aIOIIUXCS MO0 OCBOEHUIO THCIUTLIAHBI

3aHATHA TO AUCHUIUIMHE TMPEACTABICHBI CIEAYIOIMMUA BUAAMH DPAOOT: JEKUHUIMU,
MPAKTUYCCKUMH 3aHSITHSIMH, CAMOCTOSITEIILHON pab0oTOM 00yJarOIInuXCsl.

[ToaroroBka K 3aHATHSAM JOJDKHA HOCUTH CHUCTEMATHUECKUN XapakTep. DTO MO3BOJUT
oOyJaroremMycs B IOJIHOM 00heMe BBIITOJIHATE BCe TpeboBaHus npenogaBatens. OOydaromumcest
pPEKOMEHIyeTCcsl M3y4aTh Kak OCHOBHYIO, TaK U JIONOJHUTEIbHYIO JHUTEpaTrypy, a Takke
3HAKOMHTHCA ¢ VIHTepHeT-UCTOYHMKAMU (CIIHCOK TPHUBEACH B paboyeil mporpamme 1o
JTUCITUATIIIUHE).

MeTtoanyeckue yKa3zaHusi UIsi 0O0y4alIMXCs MO MOATOTOBKEe K JIEKIHMOHHBIM
3aHATUAM:

3aHATUS JEKIMOHHOIO BHJIA JAIOT CUCTEMaTHU3UPOBAHHBIE 3HAHUS O HauboJee CIOKHBIX
U aKTYaJIbHBIX MPOOJIEMaX U3y4aeMOM TUCIIUILITIHEI.

OcymecTBisas yueOHbIE ACWCTBUS Ha JIGKLMOHHBIX 3aHATHSX, OOYyYarolIuecs IOJIKHbI
BHUMATEIbHO BOCIPUHUMATh MaTephall, MOJrOTOBJICHHBIM IpenojaBaTejeM, MbICIUTH,
no0uBaThbcs MOHMMAaHUS H3ydyaemMoro mnpeamera. OOyuaromiyecs OJDKHBI aKKypaTHO BECTH
KOHCIIEKT. B ciy4ae HeIOMOHMMaHUSI KaKoW-THOO YacTH IMpeaMeTa CIeAyeT B YCTAaHOBJICHHOM
HOpsi/IKe 3a7aTh BOIPOC IpernojaBarento. B mporecce paboThl Ha JEKIUH HEOOXOIUMO TaK Ke
BBITTOJTHATh B KOHCIIEKTaX MOJIENM M3y4aeMoro mpeaMera (PUCYHKH, CXEMbI, YepTeXH U T.II.),
KOTOPBIE UCIOJIB3YET MPEnoaBaTeb.

CamocrosiTenbHasi HOJAr0TOBKAa 00YyYalOIIMXCsl IPH MOATOTOBKE K 3aHATHSAM JIEKIIMOHHOTO
BUJa BKIIIOYAET B ceOsl:

— J10pabOTKY KOHCHEKTa JEKIMH, KOTOPYIO KEJIaTeJIbHO OCYIIECTBIATh B TOT K€ JICHb,
II0Ka MaTepuas emle JEerKo BOCIPOM3BOANM B mamsTu (depe3 10 4acoB mocie JISKIMH B HaMsTH
ocraerca He Oomee 30-40% wmarepuana). HeoOxoaumo mnpouuTaTh 3amMcH, pacuim@poBartb
COKpaIeHusi, 1opaboTaTh CXeMbl, pUCYHKH, TAOJIHUIIBI;

— TIOBTOpPEHHE W3YYEHHOTO Ha MPEIBbIAYIIeM 3aHTHH MaTepraa.
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MeTtoanyecKkue yKa3aHusi 10 MOATOTOBKe K ONPOCY:

[TogroroBka oOy4arommxcsi K ONPOCY  MpPENoiaraeT H3y4eHHe  OCHOBHOM/
HOHOHHHTGHBHOﬁ JIUTCPATYPbl B COOTBCTCTBUHA TEMaTHKOM JUCIHUITIIUHBI.

[ToaroroBka kx omnpocy TpedyeT OoT 00yJaromuXcs TIIATeILHOTO U3y4eHHsI MaTepuaa 1o
TeMe Wi OJOKy TeM, TJe aKIEHT JeJaeTcss Ha M3y4YeHHE MPUYMHHO-CIICJACTBEHHBIX CBS3EH,
PACKPBITHIO TPUPOIBI SBICHUH M COOBITHH, NPOOJEMHBIX BOHPOCOB. [l MOATOTOBKH
HeoOxouMa paboyasi mporpamma JUCHUIUIMHBI.

MeTtoauyeckue yKa3aHHUsl [1Jisl O0Y4YAIOUIMXCHl MO BBINOJHEHUI0 KOHTPOJBHBIX
paodor:

KoHTponbHBIE pabOTHI SBISIOTCS OJHOW M3 OCHOBHBIX (DOPM TEKYIIEro KOHTPOJIIS
npernojiaBaTesaeM padoThl 00yJaromerocst ¥ NpeACTaBiseT COOON peleHrne KOHKPETHON 3a1a4H.
3anaua 10JKHA OBITH pelieHa ¢ MoAPOOHBIM OOBSICHEHUEM.

KontponbHast pabora mnpencraBisieT cOOOM NUCBMEHHOE pELIeHHEe 3aaad, KOTOpble
paccMaTpruBarOTCA B paMKax JUCHHUIIJINHBI.

B kaxaoM ceMecTpe BBINOJHSIETCS 1O JIBYX ayJUTOPHBIX KOHTPOJbHBIX paboT u3 1-3

3azad.
Iloka3aTenu, KpUTEPHHU U LIKAJIA OLICHUBAHUS 33124 KOHTPOJIbHON padoThI
Ne
Ouenka
n/| Ioka3arenan Kpurtepun
(0asBI)
n
1. | OtBer NoJiyueH (BEpHBI) C MOAPOOHBIM 2
OINKCAaHUEM PELICHUs
MOJTY4YEH (B peLIeHUn €CTh
apupMeTHYECKHE ommoKm), c 1
IIPONyCKaMH B ONTMCAHUH PEIICHHUSI
HE T0JIy4YeH (WIN B PEIICHUH €CTh 0
IPUHLMIIAATIbHBIE OLTUOKH)

Meroauyeckue  yKa3aHUsi 10  OPraHM3allMM  CAMOCTOATEJBHOH  pPadoOTHhI
00y4YaKOIIUXCSH :

Hapsiny ¢ mnpocnymmuBaHueMm JeKIMH M ydacTUeM B O0OCYXJAEHUHM mpoOsieM Ha
NPAaKTUYECKUX 3aHATUAX, YYEOHbIM IUIaH MpeaycMaTpUBAeT 3aTpaTy OOYyYaroIUMHCS, Kak
IIPaBUJIO, OOJIBIIErO YHCIIA YACOB JUIsl CAMOCTOSATENBHON paboThI.

Ota paboTa CKJIAABIBACTCS M3 HM3YyYCHMs JUTEpaTypbl, B TOM YHCIE B CBS3H C
MOJTOTOBKOM K MPAKTUUECKUM 3aHATUSM, BBIMIOJIHEHUS PYTUX 3aJaHUi [pernojaBaTes.

OCHOBHBIM 3JIEMEHTOM 3TOH pPa0OThHl SBISAETCS M3YyYEHHE OCHOBHBIX Ppa3/IeioB
JUCLHUIIIMHBL, COAEPKALEHCS B IIPOrPAMME IO 3TOM JUCLUIUIMHE, C MCIOJIb30BAHUEM 3alUCEN
JeKIMHA MpernoiaBaTensi, BeIylero Kypc, 1 peKOMeH1yeMoi mporpaMMoit (a B psae ciaydaeB U
JIOTIOTHUTEIIBLHO MPEnoaBaTesieM ) JINTepaTypbl — ydeOHUKOB U yUeOHBIX TOCOOUIA, MOHOTpaduii
U cTaTel Mo OT/IeNbHBIM MPoOJIeMaM JaHHOW HayKH.

[Ipuctymas K WU3y4eHMI0O TOM HWIM HMHOM TEMBI, BBIICIAEMOW IO MPEIMETHO-
CUCTEMATU3UPOBAHHOMY IIPUHLIMITY, HY>)KHO IO OTAEJIBHOCTH U I1OCJIE0BATEIbHO PACCMOTPETH
KaX/1ylI0 M3 4acTel, U3 KOTOPbIX cOcTOUT Tema. [Ipu u3ydyeHum kypca, oOydaronyecs AO0JKHBI
YMETb I0JIb30BaThCS U HAYYHOU JIMTEPATYypOU JUIsl CAaMOCTOSITEIbHOM MOATOTOBKHU K 3aHSTHUSIM.
OOyuaronyecs TakXKe JOJDKHBI HAy4YMThCS, MCIOJIB3YS pa3IMYHble Hay4yHble HCTOYHUKH,
rpaMOTHO c(OopMUpOBaTH U TOATOTOBUTH CBOE€ HAy4YHO OOOCHOBAaHHOE U JIOTUYECKU
HENPOTUBOPEUYMBOE BBICTYIJIEHUE HA MPAKTUUYECKOM 3aHSITHM, aHAJIU3UPOBATh KOHKPETHBIE
(dakThl OOIIECTBEHHON JKU3HU, OCYIIECTBISATH MPOTHO3 OTHOCHUTEIBHO BO3MOXHOTO
HAIpaBJIEHUsl aHallM3a YKOHOMUYECKUX IMpoLeccoB, (OopMynupoBaTb U OOOCHOBBIBATH CBOE
MHEHHUE.
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be3 sicHoro moHMMaHWs OCHOBHBIX MOHATHH 00pa3oBaTEIbHBIN MPOIECC YCIOKHSIETCS.
Jns noBbieHuss 3((GeKTUBHOCTH OO0y4eHHs HEOOXOJMMO HCIOJIb30BATh CYIIECTBYIOIINE
TEPMHUHOJIOTHYECKHE CITPABOYHUKHU U TOJIKOBBIE CIIOBApPH.

Crnncok BOIPOCOB Il CAMOCTOSITENIBHOM MOATOTOBKH K OIIpOCaM IO TEMaM IPUBEIEH B
pabodeit mporpaMMe 1Mo JUCITUIUIMHE B 11. 4.2.

6. YueOHas quTepaTypa u pecypcbl HH(POPMAIMOHHO-TEJIeKOMMYHUKAIIHOHHOM CeTH
"UHTepHeT", BK/II0OYas NlepeYeHb y4eOHO-MeTOAMYeCKOro odecrneyeHust AJs
CaMOCTOSITEJIbHOH Pa0d0Thl 00Yy4aIOIIUXCH M0 JUCHUILIIMHE

6.1. OcHoBHas JUTepaTypa

1. bannun, K. B. Maremaruka [DnekTpoHHbIN pecypce] : yueb. mocooue / K. B. banaun,
B. H. bamnsikos, A. B. PykocyeB. - OnekTpoH. gaH. - Mocksa : FOuurtu-/lana, 2015. - 543 c. -
Hoctyn u3 VYHuB. 0-Kxu ONLINE. - Pexum JlocTyna
http://biblioclub.ru/index.php?page=book&id=114423,  TpeOyercst  aBropu3aums  (naTa
oOparmenus : 15.08.2020). - 3aru. ¢ skpaHa.

2. Bricmras marematuka JUis SKOHOMHCTOB [DJEKTpOHHBIA pecypc] : ydeOnmk / H.
. Kpemep, b. A. Ilytko, U. M. Tpummn, M. H. ®puaman ; nox pexn. H. 1. Kpemep. - 3-e uzn.
- DnekTpoH. naH. - Mocksa : FOuutu-/lana, 2015. - 482 c. - Joctyn u3 Yaus. 6-ku ONLINE. -
Pexxum  goctyma @ http://biblioclub.ru/index.php?page=book&id=114541, TpebyeTcs
aBTopuzanus (gara oopamenus : 11.08.2020). - 3aru. ¢ sxpaHa.

3. Ky3nenos, b. T. Maremaruka [DnekTpoHHbId pecypc] : yueonuk / b. T. Ky3neros. -
2-e u3l., nepepad. u 1om. - DIeKTpoH. AaH. - Mocksa : FOuutu-lana, 2015. - 719 c. - (Bricuiee
npodeccuoHalibHOEe O0pa3oBaHue: ODKOHOMHMKA M ympaBienue). - Jloctym u3 YHHB. 0-Ku
ONLINE. - Pexxum noctyna : http://biblioclub.ru/index.php?page=book&id=114717, tpeGyercs
aBTopu3anus (gara obpamenus : 15.08.2020). - 3aru. ¢ 3kpaHa.

6.2. JlonmostHUTEIbHAS JIUTEPATYypPa

4. Belcimias MaTemMaTuKa Uil SKOHOMHUYECKOro OakajiaBpuara: y4eOHUK M NMPAKTHUKYM /
Iox pex. nmpodeccopa H.III. Kpemepa. — M.: H3x-Bo FOPAWIT, 2016 mypman B.E. PykoBoacTBo
K pEIIEHUIO 33aJa4 110 TEOPUU BEPOATHOCTEH M MaTeMaTHUeCKOM CTaTUCTHKE: yueOHOe rmocodue:
rpud MO. — 11-e u3z., nepepad. — M.: FOpaiir, 2010. — 404 c.

5. Jopodeea A.B.Briciias MmaTtemaTHka Jisl TyMaHUTapHBIX HampaBieHuil. COOpHUK
3aya4: yueOHo-TipakTHueckoe nocooue / A.B. JlopodeeBa. — 2-e m3a. — M.: IOpaiit, 2015. — 175
c. — DNEeKTPOHHBIN pecypc: http://www.biblio-
online.ru/thematic/?136&id=urait.content.3AFE32FB-3738-456F-91D4-
C6FE36729717&type=c_pub

6. Kparkwuii kypc Boiciieii MaTematuku: yaeOnuk / K.B. banaun [u ap.]. — M.: Jlamkos
u K, 2014. — 512 c. — DnextponHsIit pecypc: http://www.iprbookshop.ru/14611

7. Hapunbsau A.C. Marematuka XXI| — paaukanbHas cMeHa napaaurMel. Mojens, a He
Anroput™m // Boripocsr punocopun. — 2011. — Ne 1. — C. 71-82.

8. Ouepk no ucropuu reopuu BepostHocreit / b.B. 'negenko. — M., 2013. — 296 c.

9. PyKoBOACTBO K peHICHUIO 3a7ad IO TEOPUU BEPOSTHOCTEH M MaTEeMaTHYECKOM
craructuke / B.E. 'mypman. — M., 2013. — 404 c.

10. Teopwus BeposiTHOCTEH M MaTemMarndeckas cratuctuka / B.E. [mypman. — M., 2014. —
479 c.

11. Gerhard Jdger and Rico Zumbrunnen. Explicit mathematics and operational set
theory: some ontological comparisons // The Bulletin of Symbolic Logic. — Vol. 20. — 2014. — Ne
3. —P. 275-292.


http://biblioclub.ru/index.php?page=book&id=114423
http://biblioclub.ru/index.php?page=book&id=114541
http://biblioclub.ru/index.php?page=book&id=114717
http://www.biblio-online.ru/thematic/?136&id=urait.content.3AFE32FB-3738-456F-91D4-C6FE36729717&type=c_pub
http://www.biblio-online.ru/thematic/?136&id=urait.content.3AFE32FB-3738-456F-91D4-C6FE36729717&type=c_pub
http://www.biblio-online.ru/thematic/?136&id=urait.content.3AFE32FB-3738-456F-91D4-C6FE36729717&type=c_pub
http://www.iprbookshop.ru/14611
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6.3. YueOHO-MeTOANYECKOE 0DecTieueHne CAMOCTOSITEIbHOI padoThI

1. Beicmas MaTeMaTHKa AJI1 SKOHOMHUYECKUX CIEIUATBHOCTEH: y4eOHHUK U MPAKTUKYM /
oz pex. npodeccopa H.II. Kpemepa. — M.: UJ] FOPANT, 2011. — 909 c.

2. Jemunosuu B.II., Kyapssues B.A. Kparkuii kypc BeIcIieidl MaTeMaTUKu: y4deOHOE
nocobue 1ist By30B. — M.: OO0 «M3n-Bo Actpenby; 2011. — 655 c.

3. Kpemep H.III. Teopus BepoATHOCTEH M MaTeMaTHdecKas CTATHCTHKA: YUYCOHHK JUIS
By30B. — M.: KOHUTU-JTAHA, 2012. — 573 c.

4. MareMaTHKa JUIE SKOHOMHCTOB OT apU(METUKH 0 SKOHOMETPUKH: 0a30BBIN KypC /
nox pexa. npod. H.III. Kpemepa. — 2-e u3z., nepepad. u gom. — M.: «M ] FOpaiity», 2012. — 724 c.

6.4. HopmaTuBHbBIE IPABOBbIE JOKYMEHTBI

1. ®enepanphbiii 3akoH «O0 nHGOpMaNKU, HHPOPMAITUOHHBIX TEXHOJOTHAX U O 3aIUTE
uHpopmarnum» (mpunsT ['ocymapctennoi Jlymoit 8.07.2006) Ne 149-D3// «Poccuiickas razera
ot 29.07.2006, Ne 165.

2. Pacnopsbkenue mnpaButenbcTBa Poccum ot 24 nmekabps 2013 roma Ne 2506-p o
KOHIICTIIIUHM Pa3BUTHs MaTeMaTH4ecKoro obpasoBanusi B Poccuiickoit @enepaunu. //»CobOpanue
3akoHoaarenbcTBa PO, 13.01.2014, Ne 2 (wacts I) cr. 148.

3. O6 oOpazoBanuu B Poccwmiickoit ®Deneparnun: DenepanpHbiii 3akoH oT 29.12.2012
Ne273-03 (¢ mocienyronuMu U3MEHEHUSIMH U JOTIOJIHEHUSIMU ).

6.5. UnTepHeT-pecypchbl

1. Cucrema «[apanT», mpaBoBbie 0a3bl POCCHUCKOTO 3aKOHOJATEIbCTBA. Pexum
Jocryma: Www.garant.ru

2. OOuiepoccuiickasi CeThb pacHpoCTpaHEHHUs: MpaBoBoil uHpopmanuu («KoHCynbTaHT
wiocy). Pexxum nocryma: www.consultant.ru

3. Koucruryruu 3apybesxHbix cTpan Pesxxum moctyma: http://worldconstitutions.ru

4. HamnuonanbHas 3JeKTpoHHas Onbnmoreka. Pesxum mocryma: http://www.rusneb.ru

5. OnextpoHHblii (oua Poccuiickoit HamumonanpHOU Oubinoreku (PHB). Pexum
nocryna: http://leb.nlr.ru

6. DnextpoHHas Oubnuoteka Poccuiickoil rocynapctBennoi 6ubnuoreku (PI'B). Pexxum
noctyna: http://elibrary.rsl.ru/

7. Hayunas snextponHast 6ubnanoreka I'TIHTD (karanor I'ocymnapcrBennoii [1yOmuunoi
HayJYHO-TEXHHUYECKON Onbimorekn) Poccun. Pesxxum mocryma: http://ellib.gpntb.ru/

8. Karanor Hayunoii bubnuoreku MI'Y. Pexxum noctymna: http://search.nbmgu.ru/search/

9. Hayunass  smektponHass  OmOmmoreka  eLIBRARY.RU. Pexum  goctyna:
http://www.elibrary.ru/

10. http://www.i-exam.ru/ EnuHblii mopTayl  HMHTEPHET-TECTHPOBaHUS B  cdepe
o0Opa3oBaHus

11. Bank 3agau.ru http://bankzadach.ru/

12. http://lwww.nlr.ru/ — Poccutickas HarmoHaibHasg OMOInOTEKa

13. https://H30.pd/ — HanmonanpHas 35ieKTpoHHas OMOIHOTeKA

14. http://www.rsl.ru/ — Poccuiickast rocyqapcTBeHHast OMOInoTeKa

15. http://econom.nsc.ru/jep/ BupryanbHas 5KOHOMHYECKas ONOIHOTEKA

16. http://www.searchengines.ru/ — Bubnnoreka MOMCKOBBIX CHCTEM

6.6. Unble ncTOUYHMKHN

1. Tenpman B.S. Pemennme marematudeckux 3amad cpeicTBamu Excel: mpakTukym:
yuebHuk i By3oB. — CII6.: [IMTEP, 2003. — 240 c.

2. MaremaTtuka: Martematnueckuii ananu3. (uddepennnanbasie ypaBHeHus. Teopus
BEpOATHOCTEH. MaTemaTHueckass CTaTUCTHKA: yaeOHO-MeToaudeckoe mocobue / moxa pea. A.H.
Hanuyna. — M.: Uza-Bo PAT'C, 2004. — 156 c.

3. MareMaTuKO-CTaTUCTUYECKHE METOJIbI B IMIHPUUYECKUX COIMATBHO-IKOHOMHUECKUX
uccnenoBanusax / U.H. lyouna. — M., 2010. — 416 c.


http://www.garant.ru/
http://www.consultant.ru/
http://worldconstitutions.ru/
http://www.rusneb.ru/
http://leb.nlr.ru/
http://elibrary.rsl.ru/
http://ellib.gpntb.ru/
http://search.nbmgu.ru/search/
http://www.elibrary.ru/
http://www.i-exam.ru/
http://bankzadach.ru/
http://www.nlr.ru/
https://нэб.рф/
http://www.rsl.ru/
http://econom.nsc.ru/jep/
http://www.searchengines.ru/
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4. Martematuyeckas joruka. JluckperHas mareMmaruka. JIuHeliHas anreOpa: y4deOHO-
MeTOouYecKoe mocodue mo maremaruke / mon pen. A.H. Jlanuyna. — M.: U3n-Bo PAT'C, 2004. —
102 c.

7. MaTtepuaibHO-TeXHHYECKas 0a3a, HH(POpPMALMOHHbIE TEXHOJIOTHH, TPOrPaMMHOe
obecreyeHre U HHPOPMAINMOHHBIE CIPABOYHbIE CHCTEMBI

VYyeOHast aynuTopus Uisl MPOBEACHUS YUEOHBIX 3aHATUN (3aHATUN JEKIMOHHOTO THUIA),
OCHAIlIeHHas 00OpyZOBaHMEM U  TEXHHUYECKUMH CPEICTBAMHU  OOYYCHHS:  KOMIUIEKT
CIIeIMATIM3UPOBAHHON y4eOHON MeOenu (CTONBl M Kpeciia — paboune MecTa OO0ydyaromuxcs U
IpernoiaBaTess); JA0CKa ayauTOpHAs; SKpaH; MEPCOHAJIBHBIA KOMIBIOTEP; 3BYKOBas CHUCTEMA;
npoekTop; BeO-kamepa. Brixonm B MHTepHET M MOCTyn B JJIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3aINH.

VYyeOHast ayIuTOopus Ui MPOBEICHUST YUeOHBIX 3aHATUH (3aHATHI CEMHUHAPCKOTO THIIA,
TPYNIOBBIX W WHAMBUIYAJIBHBIX KOHCYJIBTALMWA, TEKYIIETO KOHTPOJS U MPOMEKYTOYHON
aTTecTalliu), OCHAIlleHHAas: 000pYyIOBaHUEM U TEXHUYECKUMHU CPEICTBAMHU OOYUEHHMSI: KOMILJIEKT
CTHEeIMATU3UPOBAHHON yueOHOM MeOenu (CTONBI M CTYNbs — paboune MecTa OOydJaromuXxcsi U
npenojaBarens); J0ocka ayAUTOpHAas; NEPCOHAIbHBIN KOMIIBIOTEp; TEJIeBU30p; BeO-Kamepa.
Brixonx B WHTepHeT W 1ocTym B S3JEKTPOHHYIO HH(POPMAMOHHO-00PA30BATEIBHYIO CpEdy
OpraHH3aIiH.

KoMmnbrotepHsiii kiacc, ydeOHas ayauTopusi s IPOBEACHUS Y4YEOHBIX 3aHSITUN
(3aHATHII CEMUHAPCKOTO THIA, TPYIIOBBIX W HHAWBHUIYaTbHBIX KOHCYNbTALUHA, TEKYIIETO
KOHTPOJISI W TPOMEXKYTOYHOM aTTeCTalliH), OCHALICHHAs OOOPYAOBAaHHMEM M TEXHUYECKUMHU
CpelacTBaMU OOy4YeHHS: KOMIUIEKT CHEIUAN3UpPOBAHHON y4eOHON meOenu (CTONBbl U CTYNbS -
paboune wmecra oOy4arOIIMXCS W TpenojaBarels), JOCKa ayIUTOpHAs; IepCOHAIbHBIC
KOMIIBIOTEPHl MOHOOJIOKM; TPOEKTOp; BeO-kamepa; 3kpaH. Breixoxg B WMHTepHer u jgoctym B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEIBHYIO CPEy OpPTraHU3aluU, B TOM YHUCIIE C PadOUYNX
MecT oOyuatomuxcs. [Iporpammnaoe obecrieuenue: onepanuontas cucremMa Microsoft Windows;
MakeThl JIMIEH3UOHHBIX mnporpamm: MS Office, MS Teams, CIIC Koncynbrantllntoc,
JUIEH3NOHHOE aHTUBHPYCHOE MPOTrpaMMHOE 00ecTrieUeHue.

[Tomemenne uIs  caMoOCTOSITENILHOW  paboThl  oOydaromuxcs  (MuaopMarmonHo-
PECYPCHBIH IIEHTP) OCHAIIEHHOE KOMIUIEKTOM CIeIHUaIN3uPOBaHHON yueOHON Mebenu,
KOMITHIOTEPHOM TEXHUKON C BO3MOXKHOCTBHIO TMOAKIIOYEHUS K ceTh VHTepHeT M 00ecredeHo
JIOCTYTIOM B DJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO Cpey OpraHu3aIiu.

[Iporpammuoe obecnieuenune: OC Microsoft Windows, [Taker Microsoft Office (Word,
Excel, PowerPoint), Microsoft Teams, HIIEH3MOHHOE AaHTUBHUPYCHOE MPOrPAMMHOE
oOecrnieueHue.
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