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JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanusarmu B 2024 - 2025
yueOHOM roy Ha 3aceganuu kadenpsl [IpuknanHoit MareMaTHKu U HTHPOPMATHKU

[Iporokom or 20 . Ne

3aB. kadenpoii I0.A. UsBexos

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u ogo0pena uist peanmsarmu B 2025 - 2026
yaeOHOM rojiy Ha 3aceqaHuu kageapel [IpukiaaHON MaTeMaTUKH U WH()OPMATUKA

[Iporoxom oT 20 . Ne

3aB. kadenpoit I0.A. UsBekos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena uist peanm3armu B 2026 - 2027
yueOHOM roay Ha 3acenanuu kadenpsl [IpuknagHoit MaTeMaTuKu U HHOOPMATHKA

[IpoTokomor 20 r. Ne

3aB. kadenpoit I0.A. U3Bekos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa it peanm3armu B 2027 - 2028
y4aeOHOM roay Ha 3aceqanuu kadenpel [IpuknagHOi MaTeMaTuKu U HHOOPMATHKA

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit I0.A. UsBekos




1 Iesin ocBOEHUS AUCHUITUHBI (MOYJ151)

[enbro OCBOCHHS IUCIUILTHHBI « Teopusi MacCOBOTO 0OCITY)KUBAHUS SBISETCA H3yUCHHE
OCHOBHBIX MIOHSTHH U METOJ0B HCCIIEIOBAHUS TEOPHH MAaCCOBOTO OOCITYKHBaHUS (MAPKOBCKOW 1
COBPEMEHHOM), TOCTPOCHHE MaTeMaTHYECKHX MOJIENIeH peallbHBIX CHUCTEM B BHJIE CHUCTEM
maccoBoro  oOcimyxuBanus (CMO), HaxoXIeHHE ©  HHTEpIpEeTaluss  OCHOBHBIX
BEPOSITHOCTHO-BPEMEHHBIX XapakTepuctuk CMO.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOil MPorpaMmsl

Jucuunnuna Teopus MaccoBOTO OOCIY)KMBaHUS BXOJUT B 0043aTENbHYIO 4YacTh
y4eOHOTO IJ1aHa 00Pa30BaTEIBHON POTPAMMBI.

Jnst  u3ydeHuss  UCUUIUIMHBI  HEOOXoauMbl  3HaHMS  (YMEHUs,  BIAJCHHS),
c(OpMHUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUILINH/ IPAKTUK:

Teopust BeposAITHOCTEN U MaTEMATHYECKast CTATUCTUKA

MaremaTrnyecKkuii aHaau3

Anrebpa u reomeTpus

WNudpopmaruka

O06padoTka nuapopmaruu Ha IBM

OkoHOMUKa. YacTh 2

MaremaTrnueckoe MOIEIUPOBAHUE

[Ipaktukym Ha OBM

3nanus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU U3YUYEHUU NAaHHOW NUCIUIUIMHBI OYyTyT
HEO0OXOIUMBI JTsl U3YUSHUS TUCIUTUIAH/TIPAKTHK:

Mogenu u METO bl TPUHATHUS pELICHUN

[Ipoun3BoACTBEHHAS — MPEAIUIIIIOMHAS IPAKTUKA

BrimonHenue u 3amuTa BRITYCKHOW KBATH(PUKAITMOHHON paboThI

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbpraTe ocBoeHUs nucHUIUIMHBI (Moayins) «Teopus MaccoBOro 0oOCITYKHUBaHUS
oOyuarouuiics 1okeH 001a1aTh CASAYIOIIMMI KOMIETECHITUSIMHU:

Ko nanukartopa NHaukaTop J0CTHKEHUS KOMIICTCHITUN

OIIK-2 CnocobeH UCnoJib30BaTh U aAaNTHPOBATh CYIIECTBYIOIIME MAaTEMAaTHYECKUE METOIbI U
CHUCTEMBI TPOTPAMMHUPOBAHHUS Ui pa3pabOTKH H peaju3alid aJITOPUTMOB  PEIICHHS
MIPUKIAIHBIX 33124

OIlK-2.1 [Ipou3BoauUT HayuHble MCCIEAOBAHMS JJI COBEPIICHCTBOBAHUS U
peann3alii HOBBIX MATEMAaTHYECKUX METOI0B PEIICHHS TPUKIIAIHBIX 32124

OIIK-2.2 OneHuBaeT pe3yiabTaThl HOBBIX HAy4YHBIX Pa3pabOTOK IO COBOKYMHOCTH
METOJIOJIOTHYECKUX NPU3HAKOB JUI BBIOOpPAa ONTHUMAJBHBIX PpEIICHUN
IPUKIAIHBIX 33129

OIIK-2.3 Cuctemarusupyer ©u 00o00maer onelT st 00OCHOBaHMS — BbIOOpa

OIITUMAJIBHOI'O pCIICHUA ITPUKIIAJHbIX 3a/1a4




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIIMHBI (MOXYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBIsAeT 4 3a4eTHBIX eauHull 144 akaj. 4acoB, B TOM

YHUCIIC:

— KOHTaKTHas paborta — 45,2 akaj. 4acoB:

—ayauTopHas — 44 akaj. 4acoB;

— BHeayuTopHas — 1,2 akaj. 9acos;
— camocTosTenbHas padbora — 98,8 akan. gacos;
— B (hopme npakTrueckoit moarorosku — 0 akas. vac;

dopma aTTecTaluy - 3a4ET C OLEHKOMN

AynurtopHast = o
N KOH;ZEEM E E dopma TeKyIero
Paznen/ Tema 3 (B arlc)an. Jacax) E E B . KOMTPOIE Kon
N — : g 9 caMOCTOATENBHOM | YCTIEBACMOCTH M || o
O 2 g paboThI MPOMEKYTOTHON
Tlex. 7a0. |IpaxT. z 9 aTTeCTALH
3aH.| 3aH. [ 9
Pa3zmen 1. BeeaeHne B TEOPHIO MacCOBOTO OOCITY)KUBAHHS
1.1 Wcropus 3apoxaeHUs U pa3BUTHUS
TEOpUH cucTeM MaccoBOI'0 CamocrosTenpHOe
obcimyxuBanus. [Ipenqmer, MeToapl u H3ydeHue [IpoBepounast
3a/1aun TEOpUU MacCOBOI'0 2|2 5 yueOHOI u pabora, yCTHBIN
obcmyxuBanusg. Knaccudukanus wu Hay4YHOU orpoc, o0CcyxIeHue
CTPYKTYpa CHCTEM MaccoBOI'0 JIUTEPaTyphbl
00CITy)KUBAHHS
1.2 MareMaTHueckue (hakTsl, 8
HCIIONIb3yeMble B TEOPUH MAacCCOBOTO
00CITy)KUBaAHHS: orpezieNicHue
BEPOSTHOCTH u OCHOBHBIE
COOTHOIIEHHUS, OMHOMHMAJIbHAS TloaroroBka k TectupoBanue
¢dbopmyna, GyHKIUS pacnpeeeHus, 4 13 12 | nabopatopromy JlaGopatopHas
YHCIIOBEIE XapaKTEePUCTHKH 3aHATUIO pabota
CITy9aifHbIX BEJTUYHH,
nenbTa-() yHKIHSL, XapaKTePUCTHIECKast
GbyHKIMS, IpoU3BOAIIas  (QyHKIHS,
3aKOH OOJIBILINX YHCEIT
HUroro no pazmeny 6 | 5 17

Paznen 2. MaremaTtnieckiue METOIbI M MOJICINH, IPUMEHSIEMBIC B TCOPUU MaCCOBOTO OOCITY)KUBaHUS

2.1 Mapkorckue mnpouecchl.IloToku
COOBITHII:  ITyaCCOHOBCKHII  TIOTOK,
CTallMOHapHble  TOTOKM  [lanbMa,
TIOTOKHM C TTOCIEACHCTBUEM

12

IToxaroroska x
nabopaTopHOMY
3aHsaTuro. I Tonck

JIOTTOJTHUTETBHOM
UH(POPMAIIH O
3aJaHHON TEME

JlaGopaTtopHas
pabora




CaMOoCTOsATEIBLHOE

U3ydeHHe
y4eOHoH 1 IIpoBepounas
2.2 TIpad cocrosHmA. VYpaBHEeHHE 213 12 Hay4HOH pabora.
Konmoroposa JITEPATYPEHI. JlabopaTopHast
IMoaroToBka k paborta
71ab0paTOpHOMY
3aHATHIO
Uroro no pasneny 516 24
Pa3zmen 3. Mozenu cicteM MacCoBOT0 OOCITy)KHBaHUS
[ouck
3.1 OKOHOMHKO-MaTeMaTHIecKas .
JIOTIOTHUTEIBHOM N
MIOCTaHOBKa 3a1aq MaccoBOTr0 VYerHBII onpoc,
UH(POPMAIHH 10
00CITy>)KHBaHHUS. OnHOKaHaJIbHBIE . o0cykieHue.
4 13 12 | 3agaHHOIf TeMe.
CHCTEMBI MacCOBOTO OOCITY>KUBaHHS: JlabopaTtopHas
[loaroroska k
C OTKa30M, C OTpaHHYCHHEM Ha JUTHHY pabora
. nabopaTopHOMY
ouepeny, 0e3 orpaHuYeHU
3aHATHIO
CamocTosTenbpHOe
3.2  MHOrokaHaJbHBIE  CHCTEMBI
U3yYCHHE
MaccoBOIr0 00CITy)KUBaHUS: c 2| 2 9 ol 1 JlabopaTtopHas
OTKa30M, C OTPaHHYCHHEM Ha JUIHHY y:a Hoi pabora
ouepeny, 0e3 orpaHuueHUI i
JIUTEPATyphI
Wroro no pazaeny 6 | 5 21
Paznen 4. AHanu3 cucteM MaccoBOro 00CTYKUBaHUS
CamocrosiTenpHOe
4.1 CraTucTryeckui METOJ, U3yUYCHHE
. JlaGopaTtopHas
OLICHUBAHUSL XapPAaKTEPUCTHK CHUCTEM 2|2 16 yueOHOI u aGota
MacCOBOI'0 OOCITYKUBAHUS Hay4HOH p
JIUTEpaTyphbl
[IpoBepka
Tlouck KOHCIEKTOB, YCTHBIH
4.2 AmHanu3 CHCTEM  MacCOBOTO .
o JIOTIOJTHUTENBHOM ompoc,
OOCITy)KUBaHHS B KOMMEPUYECKOW H 3| 4 15
N uH(OpMAIH 110 o0CyXJIeHHE.
(UHAHCOBOI AEATENBHOCTH .
3aJaHHOH Teme JlaGopaTopHas
pabora
Wroro no pazaeny 516 36,8
HUroro 3a cemectp 22 | 22 93 3320
Uroro o aucuuiuinye 22 | 22 98,8 3a4eT ¢ OLICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

5.1. C nenpio yCreurHoro yCBOGHUS JUCUUIUIUHBL « Teoprs MaccoBOro 00CIy>KUBaHUSD)
u  QopMHpOBaHUSA TpeOyeMbIX KOMIETEHIMI MpearnojaracTcs NPUMEHEHHE pPa3IUYHbIX
00pa30oBaTeNbHBIX TEXHOJOTHH (JITYHOCTHO-OPUEHTUPOBAHHBIE W PA3BUBAIONINE), KOTOPHIE
00ecreynBaroT JOCTI)KEHUE IJIAHUPYEMBIX Pe3yJIbTaTOB OOpa30BaHMs COTJIACHO OCHOBHOM
oOpa3zoBartenpHOH Tporpamme. B ux uwmcne: muddepeHIMpOBaHHBIA IMOAXO0MA, MPOoOIeMHOE
oOy4yeHne, 3BpUCTHYECKOE OOy4YEeHHE, HCIIOJIb30BaHHE CUCTeMbl «lHTepHET-TpeHakepb» B
cdepe oOpazoBanusi» u aAp. VHTepHET-TpeHAKEePbl MOTYT OBITH IMOJIE3HBI JJISI CaMOOOYyUEHHS,
CaMOKOHTPOJISI CTYACHTOB MPH MOATOTOBKE WX K MPOMEXYTOYHBIM U UTOTOBBIM aTTECTAIUSAM U
MO3BOJISIOT IPUMEHSTh IMCTAHIIMOHHBIE TEXHOJIOTUN 00ydEHHUS.

5.2. OcHoBHbIMH (opMaMH 3aHITHH SBISIFOTCA JIKIIMH, J1a0OpaTOpHBIC 3aHSATHS,
KOHTPOJIHO-OIIEHOYHBIE 3aHATHUS, KOHCYJAbTaUWU. JIEKIMHM CTPOATCS Ha OCHOBE COUYCTAHHUS
WHGOPMAIMOHHOHN ¥ IPOOIEMHOM COCTABIISIONINX, A TAK)KE 2JIEMEHTOB Oece/Ibl M BU3YyalTU3aIliH.

B xo1e mpoBeieHNs TIEKITMOHHBIX 3aHATHIA PETyCMaTPUBACTCS:

— o0cyxIeHue 3a71a4, IPUBOISIINX K TEM HITH HHBIM MAaTeMAaTHIECKAM TTOHITHSM;

— M3JIO)KEHUE TEOPETHUYECKOTO MaTephallia B PEKHME JUaNora C IeJbI0 pPa3BHTHUS
KPUTHYECKOTO MBIIIJICHHS CTYJICHTOB U PUBUTHS UM HCCIIECJIOBATEIbCKAX YMEHHIA,

— 00CyXIeHHE W CHCTEMAaTHU3allUsl TEOPETUUYECKUX BOIPOCOB TEMBI C IEJBIO JTYUIIEro
MTOHUMaHUS UX B3aMMOCBSI3U U MPAKTHYECKOTO TIPUMEHEHUSI.

JlaGopaTopHbIe 3aHATHS 10 JAHHOW MUCHWIUIMHE HATPABJICHBI Ha MPUBUTHE MPOYHBIX
HAaBBIKOB PEIICHUsS 3aJad M0 KaXIOH TeMe M COYeTAloT NMPUMEHEHHE METOJIOB OOy4YeHHs B
coTpynHudecTBe, aUBHEepeHIIMPOBaHHBIA MOIXO0J, KIACCHYECKHE KOHTPOJBHBIE M TECTOBBIC
texHosoruu. Ilpm »STOM mpennonaraercs NPOBEAEHUE HEKOTOPBIX TAaKUX 3aHATUH B
WHTEPAKTUBHOU (hopme (IeT0BBIE U POJIEBBIE UTPHI, Pa300p KOHKPETHBIX CUTYaIIHN ).

Br10upas Ty WM HHYIO TEXHOJIOTHIO PabOTHI CO CTYIEHTaMU, HEOOXOAMMO UMETH B BUJTY,
410 HanboJbIIero 3gdexra oT ee MPUMEHEHUSI MOKHO JOCTUYb, €CITH YIUTHIBATH -

a) 1enu 00pa3oBaHMsl, Ha peau3alliio KOTOPBIX JOJDKHA ObITh HalpaBlieHa H30upaemas
TEXHOJIOTHUS;

0) coaepkaHue MaTepualia, KOTOpPOE TMPEACTOMT Iepenarh OoOyJarmumcs ¢ ee
MTOMOIIIBIO;

B) YCJIOBHSI, B KOTOPBIX OHA OYZIET UCTIOJIh30BATHCS;

T') HaIIPaBJICHHOCThH €€ Ha caM000pa30BaHKE  MeTMa00pa30BaHKE CTYICHTOB.

6 YueOHO-MeTOIMYeCKOe 00ecriedeHre CAMOCTOSITeIbHOIH padoThl 00y4aloIuXCs
[IpencrarneHo B mpuiioxeHuu 1.

7 OueHOYHBbIE CPeACTBA 1/l MPOBEAeHU POMEKYTOUYHOMH aTTeCTAMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOoHo-MeTOAMYecKOe U HH(OPMALIMOHHOE 00ecTiedeHue TUCIUITUHBI (MOTYJIs1)

a) OcHOBHas JIMTEpaTypa:

1. PeikoB, B. B. OcHoBbl Teopun MaccoBoro ob6ciyxuBanus (OCHOBHOW Kypc:
MapKOBCKHE MOJIENHN, METO bl MapKOBH3aIHK) : yued. mocodue / B.B. Prikos, /I.B. Ko3bipeB. —
Mocksa : UHOPAM, 2019. — 223 c¢. — (Bricmiee o6pa3zoBanue). - ISBN 978-5-16-010945-9. -
Tekcr : anexrponnsiit. - URL: https://znanium.com/catalog/product/1018908 (nata oGparieHus:
29.05.2023). — Pexxum A0CTyMA: 10 MOANUCKE.

2. Cokonos, I'. A. OCHOBBI TEOPUH MAaCCOBOTO OOCITY>KUBAHUS JJI51 SKOHOMHUCTOB



yueOnuk / I'.A. CokonoB. — M. : UH®PA-M, 2019. — 128 c. — (Bsiciiee oOpa3oBanue:
bakanaBpuar). — www.dx.doi.org/10.12737/7367. - ISBN 978-5-16-010055-5. - Tekct :
anexktponnsid. - URL: https://znanium.com/catalog/product/1014752 (mata oOparieHus:
29.05.2023). — Pexxum A0CTyMa: 110 MOMUCKE.

0) JlonoiHuTeIbHAS JIUTEPATYpa:

1. Kapramesckuii, B. I'. OcHOBBI TEOpHM MacCOBOT0 0OCITY)KUBAaHUS: Y UEOHUK JUIsl BY30B
[ B.I'. KaprameBckuit. - MockBa : T'op. aunusa-Tenexom, 2013. - 130 c.: wn; . ISBN
978-5-9912-0346-3, 500 JK3. - TexcT : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/430028 (mara oopamienus: 29.05.2023). — Pexxum goctyma:
IO TIOJIITHCKE.

2. JIutBunenkoBa, 3. H. Teopus maccoBoro o0OciyxuBanus . yaeonoe mocobue / 3. H.
JIutBunenkosa, E. A. Ocurok. — Cankr-Ilerepoypr : CIIOI'Y T'A, 2017. — 97 ¢. — Texkcr :
anektpouusid /[ Jlamp  :  3JeKTpoHHO-OMONmoTeuHas — cucrema. —  URL:
https://e.lanbook.com/book/145786 (mata obGpamienus: 29.05.2023). — Pexum moctyma: uis
aBTOPH3. NI0JIb30BATEIEH.

3. [MaBckuit, B. A. Teopust MaccoBOTO 00CTY)KHBaHUS (QIIEMEHTHI TEOPHH M TIPUIIOKESHUST )
: yaeOHoe mocoowue / B. A. ITaBckuii. — 2-e u3a. — Kemeposo : KemI'Y, 2017. — 134 ¢. — ISBN
979-5-89289-141-6. — Tekcr : snekTponuslii // JIaHb © 3IEKTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/102669 (mara obpamienus: 29.05.2023). — Pexxum mocryma:
JUISl aBTOPU3. MOJIb30BaTEIIEH.

B) MeToauyeckue yKazaHus:

1. JoOpoxotroB, 3. H. OcHoBBI TeopuH MaccoBOro OOCTy)KUBaHUS
yuebHo-Metoandeckoe mocooue / FO. H. Jlo6poxotos ; cocraBurenasr HO. H. J[o6poxoToB. —
Yebokcaper : UI'CXA, 2018. — 82 c¢. — Tekcr : onekrpounsiii //  JlaHb
aNIeKTpOHHO-OMbOmmoteunas cucrema. — URL: https://e.lanbook.com/book/139062 (mara
obpamienus: 29.05.2023). — Pexxum A0CTyIa: sl aBTOPHU3. ITOJIb30BATENICH.

2. Koznos, B. I'. Teopust maccoBoro oociykuBanus . yueonoe mocobue / B. I'. Koznos.
— MockBa : TYCYP, 2012. — 57 c¢. — Tekcr : onekrpounsiii // Jlanb
ANIEKTPOHHO-OMOMmoTeunas cucrema. — URL: https://e.lanbook.com/book/10921 (mara
obpamienus: 29.05.2023). — Pexxum fA0CTyIa: s aBTOPHU3. ITOJIb30BATEICH.

3. Cmarun, b. 1. OcHOBBI T€OpHH MacCOBOTO OOCITY)KMBaHUS . y4€OHO-METOIUYECKOE
nocobue / b. . Cmarun. — Boponex : Muuypunckuii I'AY, 2007. — 32 ¢. — Tekcr
anexktpouusii /[ JlaHb : JJICKTPOHHO-OMOMMOTEYHAsT  cucTemMa.  — URL.:
https://e.lanbook.com/book/47271 (mata obOpamenus: 29.05.2023). — Pexum moctyma: st
aBTOPH3. TIOJIH30BATEIICH.

4. Yamees, B. B. AHanuTHUECKUE METOIb UCCIICOBAHUS TEXHOJIOTUICCKUX TIPOIIECCOB
JIECOMPOMBIIIICHHOTO TMPOU3BOJICTBA C NPUMEHEHHUEM TEOPHH MacCOBOTO OOCITY)KHUBAHHS !
yueOHnoe nocobue / B. B. Uamees, B. B. Ilo6enunckuii, A. B. CongatoB. — ExatepunOypr :
VIIITY, 2018. — 120 c. — ISBN 978-5-94984-655-1. — Tekct : anektponHblit // Jlanb :
ANEKTPOHHO-OnOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/142536 (nata
obpamienus: 29.05.2023). — Pexxum qoCTyma: Uisi aBTOPU3. MOJIb30BATEICH.

r) [IporpamMuoe ob6ecnneuenue u UHTepHeT-pecypceb:



IIporpammHoe o0ecnieuenne

HaumenoBanue .

1o Ne morosopa Cpox neiicTBUS NULIEH3UU
7Zip CBOOOJTHO 0EeCCPOUHO
FAR Manager |cBo6o1HO 06eCcCpOUHO
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional

HpO(l)eCCI/IOHaJIbeIe 0a3bl JAaHHbIX U I/IH(l)OpMaII]/IOHHLIe CIIPaAaBOYHBLIC CUCTEMBI

HasBanue kypca CchblIKa
Apxus Hay4YHBIX KYpHaAJIOB
«HarroHanbHbI# https://archive.neicon.ru/xmlui/

3JIEKTPOHHO-HH(MOPMAITMOHHBIN
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKH
MI'TY um. .. HocoBa
Wnpopmannonnas cucrema - EnunHoe
OKHO JoCTynma K HWHGOOPMAIMOHHBIM
[MouckoBas cuctema Axagemuss Google
(Google Scholar)
Hammonansnas
nHGOPMAIIMOHHO-aHATTUTHYECKast URL.: https://elibrary.ru/project_risc.asp
cucrema — Poccuiicknii HHIEKC HAYIHOTO
9 MarepuajibHO-TEXHHUYECKOE o0ecreyeHne TUCIUILIHHBI (MOIYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITIINHBI BKIIFOYACT:
MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITIINHBI BKJIIFOYACT:

1) VueOHblC ayIuTOPHH JIs MPOBEICHHS 3aHATHI JEKIMOHHOTO THma. OCHAalleHHUE:
MYJIbTUMEUIHBIE CPEICTBA XPAHEHHUS, TIEpeAayuu U MpecTaBlIeHus HHpOopMaIy;

2) YdeOHbIe ayAUTOPHM IS TPOBEICHUS TNPAKTUYCCKUX 3aHATHI, TPYIIMOBBIX U
WHIUBUAYAIbHBIX ~ KOHCYJIbTallMi, TEKYyIIEro KOHTPOJIA,  CaMOCTOSITeNIbHON  paboThI
oOyuaromuxcs M OPOMEXYyTouHOM arrectaumu. OcHalleHue: J0CKa, MYJIbTUMEIUIHBIN
MIPOEKTOP, 3KkpaH. KoMIuIeKkec TeCTOBBIX 3ajaHUil JIJIs1 IPOBEACHUS IPOMEKYTOUHBIX U PYOEIKHBIX
KOHTPOJICH;

3) Tlomemienue it XpaHEHHS W NPOPHUIAKTHYECKOrO OOCIYy)KHBAHUS Yy4eOHOIO
obopynoBanus. OcHaieHue: mKadbl Uil XpaHeHUs y4eOHO-METOJMYECKON IOKyMEHTalluH,
y4eOHO-HaIJIAIHBIX TOCOOUH U yueOHOTo 000PyIOBaHUS;

4) TlomemieHust JUIsI CaMOCTOATEIbHOM paboThl  oOyuaromuxcs. OcHamieHue:
nepcoHabHbIe KOMITbIOTEphl ¢ maketomM MS Office u Beixomom B MIHTEpHET U ¢ JAOCTyIIOM B
AIIEKTPOHHYIO0 HHPOPMAITMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

ITpnioxenne 1

Y4eOHO-MeTOAUYECKOE 0O0ecTIeYeHHe CAMOCTOATEIbHOM padoThl 00y4aromuXxcs

[To mucuumnune «Teopust MaccoBOro 00CTYKUBaHUS» MPEAYCMOTPEHa ayJUTOPHAS U
BHEayIMTOPHAsI CAMOCTOSITENbHAS paboTa 00yJaroIIuXxcsl.

AynuTopHas caMOCTOSTENbHAsA paboTa CTYyIEHTOB MPEATNOJaraeT BhIIOJIHEHUE IPOBEPOYHBIX U
nabopaTopHBIX paboT MO U3y4aeMbIM BOIIPOCAM JUCHIUTIIIMHBL.

Ilpumepnuie ayoumopnsie npogepounsie u navopamopnvie pavomut (IIP, AJIP).

IIPNe1 «Beedenue ¢ meoputo Maccoeozo 00CayHcusanus)



3anaua 1. Pe3ynbTathl peructpaiyy BX0HOTO MOTOKA MOCETUTENIEH Mara3uHa B TeUCHUE THS U

3HAYEHHUs €r0 XapaKTepUCTHK MpencTaBieHbl B Tabmuue 1. J{aiite moapoOHyro XapaKTepuCTHKY

MIPEJICTABICHHOTO B TAOJUIlE MOTOKA. PaccunTaiiTe NTOTOBBIC 3HAYCHUS Ay, U Ay Halinure

CpCAHCC 3HAUCHUC MHTCHCUBHOCTHU IIOTOKA IOCETHUTEJICH B TCUCHUE JHS. MO:KHO JIM BBIYUCIIUTh

WHTEHCUBHOCTB MTOTOKA TIOCETUTENICH [T KaKI0T0 Yaca paboTel MarazuHa? OTBET Ha BOIIPOC

oOocHyiiTe.
Tabnuna 1
HNHTEeHCHBHOCTH MOTOKA NMOKYyNaTeJIei
NHurepBan Makcum. Makcum. Munum. MuHuMm. Cpennee
BpPEMEHH, KOJI-BO UHTEHCUBHOCTb KOJI-BO WHTEHCUBHOCTh KOJI-BO
q MOKyNareae, | MOTOKa Ayqy, | TOKymarened, | moToka Agn,, | MOKYyIaTeneH,
qeJl. MUH. qell. MUH. qeJl.

8-9 300 5 200 3,3 250
9-10 500 8,3 400 6,6 450
10-11 800 13,3 500 8,3 650
11-12 1000 16,6 300 5 650
12-13 700 11,6 300 5 500
13-14 0 0 0 0 0
14-15 900 15 200 3,3 550
15-16 800 13,3 300 5 550
16-17 700 11,6 100 1,6 400
17-18 800 13,3 300 5 550
18-19 500 8,3 100 1,6 300
19-20 400 6,6 300 5 350
Htoro 7400 Amax= 3000 Amin= 5200

3anaua 2. Pe3ynbrarsl HaOMIOACHHS 32 paO0TON KOHCYJITAHTOB CIICIIHAIU3UPOBAHHOTO
Mara3uHa ayJuo- U BUACOTEXHUKHU [0 BPEMEHHU O00CITY)KMBaHUS MOKyMaTeseil mMpruBeIeHbI B
tabnuue 2. Onpenenure cpeiHee BpeMsi U HHTEHCUBHOCTh OOCITY)KMBaHUS TOKyHaTemneil.

TaOmuua 2
HNHTepBabl M 4acTOTa 00CTYKMBAHMSA MOKYIaTe el
Howmep nnTepBana WNurepBan obcinyxuBaHus, YacroTa
MUH.
1 0-5 27
2 5-10 23
3 10-15 18
4 15-20 11
5 20-25 8
6 25-30 3

3agauya 3. Pe3ynbTaThl HAOMIOCHHS 32 TOTOKOM KIMEHTOB B KOMMEPUYECKOM OaHKe U
MPOBEJICHUE PETUCTPAIlM X KOJIMYECTBA MpeAcTaBiIeHbI B Tabnule 3. Onpeaenure
MHTEHCUBHOCTB MMOTOKA KIIMEHTOB 32 yac paboThl 0aHKa, a TaKXkKe CpeiHee BpeMs 00CTyKUBAHUS U
WHTEHCUBHOCTH OOCTY)KMBaHUS KIHMEHTOB B OaHKE MPU 33JaHHOM pacIipe/ie]ICHUH BpEMEHU
obcnyxuBaHus (Tabnuua 4).



Tabmumna 3

NHTEeHCMBHOCTH MOTOKA KJIHEHTOB KOMMEPYECKOro 0aHka

HU IIn. Br. Cp. Yr. I1T. Co6.
Yacol
9-10 13 18 15 19 13 29
10-11 13 18 15 19 13 29
11-12 19 32 23 21 26 58
12-13 31 38 38 24 48 69
13-14 39 44 46 52 53 102
14-15 47 57 59 39 71 117
15-16 51 58 63 40 89 128
16-17 76 69 71 49 97 97
17-18 89 83 86 67 103 84
18-19 96 97 98 71 128 76
Tabnwuna 4

HHTepBaJIbI M YaCTOTA 00CTYKUBAHMS MOKYNaTeJIei

Howmep unTepBana HNuTtepBan BpeMeHH YacroTta
00CITy>)KMBaHUsI, MUH.
1 0-5 29
2 5-10 48
3 10-15 26
4 15-20 9
5 20-25 5
6 25-30 3
7 30-35 2
8 35-40 1

AJIP Nel «Mooenuposanue nyaccoHo8cK020 NOMOKa mpedoeanuin»

Ienws padomer: M3yUUTh CBOWCTBA M XapaKTePHCTHKU IIYAaCCOHOBCKOrO (IpocTeiiiero)

I[MTOTOKa. CpaBHHTL TEOpETUHECKHE U MOIEIbHBIE 3HAYEHUS ITOTYUYECHHBIX XapaKTCPUCTHK.

ITops10K BRINOJIHEHUS Da6OTBI

1. CrenepupoBath ciy4aiiHble paBHOMEpHO pactipenenénnbie uncia 73(0,1).

2. Beruucnute A = 10 - m/N,, (tpe6/mun), rae N,, — HOMEp 10 KypHaIy, M - HOMEP TPYIIIIHI.

3. Ilo popmyne Z; = —%ln(ri), rae i = 1,2,...., noayuute Z; A IPOMEKYTKOB MEXKIY

TpeOOBaHUSAMH.

4. Ha npomexytke [Ty, T,], Ty = N+ 1, T, = N + 5 MuH., moJay4uTh MOCICIOBATEIBHOCTD ¢},

MOMEHTOB TIOCTYTLIeHHS TpeGoBanuii, rae t, = T; + N, Z; 10 Tex mop, noka t < T,.

[TonyueHHble pe3yJIbTaThl 3aHECTH B Tadnuny 1.

Tabruya 1

Ti

[

1

iy)

[




5. IIpoBecTu cTaTUCTUYECKYIO 00paOOTKY NOJIyYEHHBIX PE3Yy/IbTATOB, AJIs ATOI0 Pa3AcIuTh
3aJIaHHBIA HHTEPBAJ Ha 25 paBHBIX IPOMEXYTKOB JJIMHOM
T-Ty
T = —=—— (MuH).
S (MuH)
JU1st KaKJI0TO MTPOMEKYTKA OTPEAEIUTh X (T) - KOJIMYECTBO TPeOOBAHUH, MTOTIABIINX B

MIPOMEXYTOK JJTMHOW T, 3aHECTH B TaOIHIy 2.
Tabmura 2

Howmep nnTepBana 1 2 25

Xy ()

I[To Tabmutie 2 ompeeTuTh MapaMeTPhbl CTATHCTUYECKOTO PACIIPEICTICHHSI CITY9aliHON BEJTHIHHBI 1
3aHECTH UX B TaOIHILy 3.

Tabimna 3
X (D) 0 1 2 .. k
Ny ny n, ns » K

Y. n, = N, rae n; — KOJIMYECTBO HHTEPBAJIOB, B KOTOPOE nomnaino K tpebosanmii.

6. OnpeenuTh MOIENLHOE 3HAYEHHE TTapaMeTpa MoToka: a = X(7) = %Zk X (T)n; — mar.
O’KM/IaHME YnciIa TpeOOBaHMH B k —TOM MHTepBale, OTCIoNa cleayeT a = At = 1 = %
7 Jlnst 3amannoro (1) M MOJETLHOTO 3Ha4YeHHs (A ) ONpeeuTh:

1. BepoaTtHocTh 0TCYTCTBHS TpeOoBaHus Py( t ) 3a IpoMeKyTOK £ = 1> - 7.

2. BeposTHOCTS HOCTYIUIEHUS OQHOrO TpeOoBaHus Pi('t ).

3. BepoaTHOCTE IOCTYMIIEHUS YETHIPEX TPeOOBaHUH Pu( ¢ ).

4. BeposaTHOCTh TIOCTYIUIEHUS] HE MeHee AT TpedoBaHuit Pss (¢ )=I1-( Py + P; + P, +
P;+ Py).

5. BeposiTHOCTb nOCTYILIEHUS] MEHee TPEX TpedoBaHuil Pe; (t )= Py + P; + P, .

6. BeposTHOCTb nocTyILIIEHUS HE Oosiee ceMH TpeboBaHuit  Po; (t)=Py+... + P;.

7. BEposATHOCTB, UTO IPOMEKYTOK MEXk 1Yy TPEOOBAHUEM Z;

P[0O1<z<05]=F(0,35)-F(0,]1).
Coenams 6v18000l.
AJIP Ne2 « Cymmupoeanue ciy4aiinvlx npoyeccos)

I{enws pabomepr: uccneqoBaTh CyMMY ABYX IPOCTEHUIINX MOTOKOB U ONPEIEIHTh XapaKTe-

PUCTHKHU PE3yJIbTUPYIOLIErO OTOKA.

1lopsa0K BHIIOJTHEHUS Da6OTI>I

Hcnonw3ys metoauky 1-6 AJIP Ne2 npomoienupoBaTh J1Ba MpocTelimux norokac A = 9 Nﬁ u
n

m
A=13 ~_» Tae N —HOMep 1o sKypHaity, m - Homep rpynmbl. [loyqeHHbIe TaHHbIE 3aHECTH B
n

Tabmuiy 1.
Tabmuna 1



No unrtepsana 1 e N
x(1)

Xa(T)

X1+X2

2. [lony4yuTe cyMMapHbIil [I0TOK, CKJIaJbIBasl X(7) COOTBETCTBYIOLIUX HHTepBaloB. [lo-
CTPOUTH rpaduku x,(7), Xa(n), x(n), TOe n - HOMEP HHTEPBAla, X;, X3, X - KOJIMUECTBO BbI30BOB,
nornaswiux B8 uHTepsan s I, Il u cymmapHOro 1oroka cooTBeTCTBEHHO.

3. Hcnone3ys mMeToauky 1. 3.7 J1. p. Nel mouayuute A, MOIEILHOE U1 CYMMAapHOIO
NOTOKA X(71).

4. CpaBHUTH I10/1yYEHHOE 3HAYCHHE A, U A+ A5 .

5. PaccunTarh OLEHKH AUCIIEPCHH U MAaTEMATHYECKOIO OKHIaHUs ClydaiHOM BelHuu-

HBbI I(I‘) - KOJIHYECTBO BbI30BOB CYMMAPHOI'O IIOTOKA, I[1OIIABHIWX B HHTEPBAIl 7.

Coenams 6b61800bl.

IIPNe2 «I'pagh cocmoanuii. Ypasnenue Konmozopoea
3ananmue 1. o 3amaHHON MaTpuIle IEPEXOTHBIX BEPOSITHOCTEH MOCTPOUTE pa3MEeUeHHBIHN rpad
coctosiHnid. OnpeaenuTe BEpOSATHOCTh 3aJIEPKKH CUCTEMBI B COCTOSIHUU S3 U Sj.
03 02 02 03
0 05 01 04
01 05 03 0,1
0o 0 o0 1
3aganue 2. PaGoty kaccoBoro ammaparta B y3Jie pacuéra Mara3iuHa MO>KHO OTIMCATh CJIEIYIOIUMU

COCTOSIHUSIMU: Sy —yCTPONCTBO MOJHOCTBIO UCIIPABHO, S; - UMEIOTCSI HE3HAUUTEIIbHbIE
HEUCIPAaBHOCTH, MO3BOJISIONINE PabOTaTh,

S, - YCTpOWCTBO CJIOMaHO, TpeOyeTCs peMOHT, S; - YCTPOWCTBO CIIMCAHO, PEMOHTY HE
noanexut. [lepexoqHpie BEPOSITHOCTH U3 OJHOTO COCTOSIHUS B ipyroe cienywoomue: Py; = 0,3,
Py, =0,2, Py3=04, P, =01 ,P,, =03, P;3=02, P,,=0,3, P,304. Haiigure
BEPOSITHOCTH 33/IEPKKH B KAXKJIOM COCTOSIHHU, IOCTPOUTE pa3MeueHHbIN rpad U MaTpuily
MIEPEXO/IHBIX BEPOSITHOCTEI.

3aganue 3. B xonauTepckoM 1iexe paboTaroT Tpu mactepa. [lepBblif — nekapb — 3aHUMaeTCs
UCKITIOYUTENFHO MPUTOTOBJICHUEM TeCTa U BBINEYKOM KOpke /uis TopToB. BTopoii — koHauTep —
MIPUTOTOBIICHUEM KPEMOB U o(popmiieHHeM TOPTOB. TpeTuil — yueHUK KOHIAUTEpa — MOMOTaeT U
MeKapro, 1 KOHAUTEPY, a TAK)KE 3aHUMAETCs YIIaKOBKOW TOPTOB U BblAauel 3aka3oB. B cpeqHeM B
JICHb MeKapb U KOHIUTEP BBINEKAIOT U 0(OPMIISIOT JIBa TOPTA. YUECHUK MOXKET YIIaKOBaTh U
BBIJIATh 5 TOPTOB. 3aKa3bl HA U3TOTOBJIEHUE TOPTOB MOCTYNAKOT HEPETYISIPHO, B CPEHEM Ha TPU
TOpTAa B IEHb, IPUYEM €CJIM HA TAaHHBIN J€Hb YK€ €CTh 3aKa3bl, TO KIIMEHTHI YXOJST B Ipyrue
koHauTepckue. [loctpoiite pasmedeHHsIi rpad, onuckBaoInil paboTy B KOHIUTEPCKOM IEXe.
3anumuTe cucteMy ypaBHeHH KomMoropoBa v BEIYHCIUTE PUHAIBHOE pacipeiesieHue
BEPOSATHOCTEM.

AJIP Ne3 «Hccneooeanue CMO ¢ omkazamuy



Leaw paﬁomm: HCClleJoBaTh CHCTEMY MACCOBOIO OGCHY}KHBaHH}l C OTKa3aMH H €€ Xa-

PAKTEPHCTHKHY KayecTBa.

HODSII[OK BBITTOJIHCHU A Da6OTI)I
1. [Toctpouts rpaduk pacupenenenus P, nius N-kanansHoil CMO ¢ oTtka3zamu, eclid Ha

BXOJ CHCTEMbI [10CTYIALT MPOCTCHINUN 10TOK TpeOoBaHUIl ¢ HHTEHCHBHOCTLH) A =10 u

T T
N_N

o0cyxMBaHHe TpeOOBaHUIL IIPOM3BOIUTCS C UHTEHCHBHOCTBK) V=15 , TIle m-HOMep Ipyll-

T
FA
n

1161, N-KoJIM4YecTBO KaHaloB oOciy:xuBaHus, N,-HOMep 110 cuucky. YHcio kaHanos obeiyxu-
) ) Y

BaHUs ollpenensercs 110 BapuaHTaM U3 Tabiuusl 1.

Taomwuma 1
N, |1,5,9.13,17.21]2,6,10,14,1822[3.7.11,15,19.23 | 4.8.12,16,20,24
N 4 5 6 3

2. Onpenenurs xapa[{r;epucmm KadyecTsa OGCH}:’}E{HBRHHHI
1. BepositHocTh OTKa3a P,,,.
2. CpenHee 4UCIO 3aHATHIX Y3108 M.,
3. Cpennee 4uci10 cBOOOIHBIX V37108 M.
4. OTHOCHUTENIBHYH IIPOIYCKHYHK) CIIOCOOHOCTE ().
5. ADCOIIOTHYIO IIPOIYCKHYK CIIOCOOHOCTb A.

6. Koadduuuent 3anstoetu y3iuos K.

Coenamsb 6v18000l.
AJIP No4 « Mooenuposanue peanvhozo npoyecca oocayrcusanus CMO ¢ omkazamuy
I{eav padomsr: cpaBHUTH 3HAYeHUsl XapakTepucTUK KadectBa CMO ¢ siBHBIMH 1oTEpSi-

MM, [10JIYUEHHBIMU B pPe3y/ibTaTe MOIeIHPOBAHMS U PACCUUTAHHBIMY 110 11epBoil Gopmyne 3p-

Jladra.

ITops10K BRINOJIHEHUS Da6OTI>I

1. HauaneHble yCIioBUs MOJEIUPOBAHUS.

m

T
i
n

[TapameTp nocrvnarouiero noroka A =10 BBI3/MHH), r1e N, - HOMep [0 KYPHA
2

M — HOMep I'pyIilibl, N-KOJIHYeCcTBO KaHAIIOB.

Cpenxee BpeMsi 00CITYKUBAHUS U YUCIIO KAHAJIOB ONpeIeNseTcsi BApUaHTOM u3 Tadi. 1.



Tabauya 1

N.sap | 1,713 | 28,14 | 39,15 | 4,10,16 | 5,11,17 | 6,12,18
N 5 4 6 6 3 5
h,cex 40 35 75 112 33 80

B Hauane MoiemupoBaHus B CUCTEME 3aHSTO 2 KaHaua.
2. Ilops 10K MOJeIMpPOBaHHUS.

MogenupoBaHue OCyLIEeCTBISATh HA MHTepBaie [f,7;] MUH., rae {;=N,+1, {,=N,+200, a

T
f

N, - HOMep 110 KypHaly.
[Toctynnenue Bbl30Ba MOAENMpyeTCs aHalIOrM4HO JlaboparopHoil padote Nel,
3aIIOMMHAETCs B MACCUBE [IEPEMEHHOM 00, U [IOJCUNTBIBAETCS CUETUHKOM Ky

[Ipouecc obemy:xuBaHMs MOJIEIUPYETCs 110 [10KA3ATEIbHOMY 3aKOHY pacipe/elleHus Co-

IJIaCHO BBIDAXKEHHUEO
]

E=——Inr ;v=—.
Vv h

Bpems ocBoOO0KAeHUs KaHANlA onpeiesercs Tak: =t +¢&.
[Tosy4yeHHbIMH JAHHBIMH 3aI10JIHSIeTCs TadaMLa 2. Ta6numa 2

r i £ trocr tocs N kanana

rl - & - L+4 1

r2 - &, - t,+& 2

r3 zl £, tnl r,+& 3

[loteps

Kananel 3anumMaroTcs nociaenosarenbHo. Eciu k MOMEHTY IMOCTYIIIIEHUA Tp36OBaHHH 3a

HATBlL BCE KaHallbl, TO OHO TEPACTCA U [IOACHHTBIBACTCS KOJIWYECTBO IIOTEPAHHBIX TPEGOBaHHi
Kuom-

3. Onpene/uTs MOJIENBHYO BEPOSITHOCTL OTKa3a TPeOOBaHUs:

—~ K

Ao

'sz.l.lm.' = ?
K

SR

rae Kyom - KOJIMYECTBO IOTePsIHHBIX TpeboBaHuil; K., - oOluee Konu4yecTBO TpeOOBaHUIA.

Onpenenuts P,y 110 1 hopmyie Dpnanra:

N ]
_p =P /J\r.

S

o N
kmi)

roe p=Ah.

Coenamb 6b616000l.

AJIP Ne§ «Hccnedosanue N-kananvnoi CMO ¢ omkazamuy
I{enw pabomor: Hzyuume CMO c odxcudanuem u eé xapakmepucmuru.



ITopsi10K BBINOJHEHUS pabOThI
1. [TocTpouTs rpaguk BepossTHOCTH cOCTOSAHUEN Py oT k st N-kananbHoit CMO ¢ 0xu-

JaHueEM, €CJIM Ha BXOHd TOCTYIIAET HpDCTBﬁIHHﬁ IHOTOK TpeGOBaHHﬁ C HUHTEHCHBHOCTBIO

m -
A= ISN N 1 00cCIIy;KHBaHHE TPeOOBaHHH IPOM3BOAUTCS C HHTEHCHBHOCTBIO V =5 , TIe

n n

N, — HOMEp 110 CIIUCKY, 71 — HOMEP IPyMIibl, N - UUCIIO KaHAIOB 00CHy)uBaHUs. Yucno kaHa-

JI0B OOCTYKHBAHHSA OMpeienseTcd U3 Ta0IUIkI 1.
Ta0muma 1.

N. | 1.5.9,13,17.21 ] 2,6,10,14,18,22 | 3,7,11,15,19.23 | 4.8,12,16,20,24
N 3 4 5 6

2. OnpeesiuTh XapaKTePUCTHKH KayecTBa 00CIIyKUBAHUS.

[am—

. BeposiTHOCTh Hanuuus ouepenu P.

. BeposiTHOCTb 3aHATOCTH BCEX Y3II0B CUCTEMbI Pagy,.
. CpenHee uucio TpedboBaHuii B cucteme Myp.

. CpenHroro MHYy ovepenu M,

. CpenHee uuciio cBOOOAHBIX Y3108 M.

. CpenHee 4uCiO 3aHATHIX Y3I0B M,y,.

. CpenHee Bpemsi 0:KUIAHUS T,y

. Obuee Bpems npedbiBaHUs TpeOOBAHUIL B oUepeIH 3a eJUHULY BpeMeHHU T,

e e R e R R = B oS

. Cpennee Bpems 1pedbiaHus TpeOOBaHUN B cUCTEME Ty
10. CymmapHoe Bpemsi, KOTOpOe MPOBOIAT Bce TpeOoBaHUs B CHCTEME 3a eTHHHIY Bpe-

MeHH, T opmp.

Coenams 6b61800bl.

AJIP Ne6 «Mooenuposanue peanvrozo npoyecca oocayrcusanus CMO c neozpanuuennoi
ouepeovioy

Lleny padomur: Cpasnums 3nauenus xapakmepucmux kavecmea CMO ¢ neoepanuuennoi
ouepeodvlo, NOIYyUeHHble 8 pe3yibmame MOOeIUPOBaAHUs U Meopemuiecko20 pacuéma.

HODHZ{OK BBITIOJTHCHU A Da6OTBI
1. HauanbHble yCIOBHS MOTETHPOBAHUS.

- m
[lapameTp nocrymnatoiero noroka A =12

(BbI3/MHUH), TAe N, - HOMeD 10 KYpHAIY.

T
i !
4 4
n

CpenHee BpeMst 00CIyKHBaHUS H YHCIIO KAHAJIOB OIpe/iesisieTcst BApHaHTOM 13 Tadn. |
Tabnuna 1.
N,, Bap 1,7,13 2.8,14 39,15 | 4,10,16 | 511,17 | 6,12,18
N 3 6 5 4 - 7
h,cek 45 60 90 60 90 120




B nauane MOJCIIMPOBAHUS BCC KaHAJIbI B CUCTEMC CBOGOI[HBI.

Ilopsook modenuposanus
I. MonenupoBaHue ocyulecTBIsieTcss Ha HWHTepBane [f,f;] MuH., rae 6;=N,+I,

t,=N,+200,a N, - HoMep 110 )KypHaIy.
[loctynnenue TpeboBaHUsI MOJeNUpyeTCs aHAIOTUYHO JladopaTtopHoil padote Neol, 3a-

[TOMHUHAETCSI B MACCHBE NIEPEMEHHOM 50, U MOACUUTHIBAETCS CUYETUUKOM K.
2 Ilpouecc obenykuBaHUs MOJEIHPYETCs 10 TO0KA3aTellbHOMY 3aKOHY paciipee/ieHus

1o hopmynam
1

eeLinr jv=c
S » > n

Bpems ocBoboxkaAeHHs KaHala onpeaesnsieres Tak: ¢, =t +¢.

Kanane! 3anuMar0TCs nocieaosarensHo. Ecin K MOMEHTY NOCTYIUICHUs TpeboBaHMs 3a-
HAThI BCe KaHalbl, TO TpeGoBaHUe HUIeT B HAKOIUTENb U [0JACUUTHIBAETCS KOJIMUYECTBO I10CTY-
[UBLIKX B HaKoluTelb K, TpeOoBaHUI.
3. [loctpouTts rpaduku padoThl KAHAIIOB.
4. IToctpouTts rpaduk paboTbl HAKOIIUTEIIS. — K
3> OnpenenuTs MOIENbHYO BePOSTHOCTh HAIIHUHs OYepeIH YK
rae K, - KonuuecTso TpedosaHuii B HakonuTene; K, - odLiee KOJIHYeCTBO TpeOOBaHUIA.
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NI(N = p)
1

3 PP
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Onpenenuts P,, 1o Gopmyie
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0

N=l

Coesiamb 8b1800bI.



IIpuioxenue 2

OueHoyHbIe cpeacTBa AJIs IPOBEACHHUS IPOMEKYTOYHOM aTTeCTANNHU
a) [lnanupyemble pe3yJbTaThl 00y4eHHUs U OLleHOYHbIE CPeCTBA JJIsl IPOBe/leHUsI IPOMEKYTOYHOM aTTecTAlMuU:

Kon
WHIUKAaTOpa

Nuaukatop 10CTUXEHUS
KOMIIETEHIINH

OneHouHbIE Cpe/ICTBA

OIIK-2 CniocobGeH UCTIONb30BaTh U a/IalTHPOBATH CYIIECTBYIONNE MATEMATHUECKHE METO/IBI M CHCTEMBI IIPOTPaMMHUPOBAHHUS JUTST Pa3pabOTKH U
peain3aluy anropuTMOB PELISHUS MPUKIIAJAHBIX 3a/1a4

OIlK-2.1

[Ipon3BoauT HayuHbIE
HCCIIEIOBAHUS JUIs
COBEPUICHCTBOBAHUSA U
pean3anyy HOBBIX
MaTEMaTUYECKUX METOJOB
pELIeHNs IPUKIIAIHBIX
3a1a4

Bnaoeem ocnoeénbvim codepafcauuem Oucuunﬂumﬂ 6 pamKax Cﬂedylomux meopemuuecKux
eonpocoe:

[IpuBecTu Ki1accuPUKAIUIO CUCTEM MAaCCOBOTO OOCTYKHUBAaHHUS.
[Tepeuncnuty moxkazarenu sddexruBHOcTH CMO.

[TepeuncnuTh OCHOBHBIEC TIOKa3aTeau KauecTBa oocmykuBanus B CMO.
Onucarb METOJT HAXO0XKICHUS BEPOSTHOCTH IMTOTEPH TPEOOBAHUS.

ok v

B yem 3akimogaercs cioco0 HaxokIeHus PYHKIUK pacripeesiCH I BPEMEHU OXKHUIaHUS
TpeboBaHus?

Kak HaliTu pacripenesieHue JUIMHBI HHTEpBajia 3aHATOCTH Mpruodopa?

Onucath METOJ HaX0XACHUS paclpe/eNieHus JJTMHbI OUEePE/IH.

JlaTb onpeenieHrne MapKOBCKUX CIy4allHBIX MIPOIECCOB M IIEPEUUCIIUTh UX OCHOBHBIC CBOWCTBA.

w oo N>

3anucates ypaBHeHUs KOIMOTOpOBa U MOSICHUTH UX COJIEP>KaTENbHOE 3HAYCHHE.

10. [TepeuncnuTh STanbl MOCTPOSHUS] MAPKOBCKOM MOJIENH 00CTY)KHBaHUS U MPOUILTIOCTPUPOBATH
UX Ha IpUMepe.

11. B uem 3akitoyaeTcs METOJ BIIOKEHHBIX Iieneit Mapkosa. [IpuBectu mpumep.

12. [lath ompenenenne OTHOCUTEIBHOTO B a0COTIOTHOTO MPUOPUTETOB. [10sICHUTH Ha IpUMepax.

13. Kak onpenensiercst Harpyzka CMO?

14. Yka3arh OTIMYUTENbHBIE 0COOEHHOCTH HEIOKATBLHOTO OMMCAHMSI BXOIHBIX TOTOKOB.




15. JlaTp ompeneneHue MOTOKOB HACBIIICHUS M POBECTH WX KIIaCCU(UKAITHUIO.

16. IlosicHUTH MOHATHE CTPATEIMH MEXaHU3Ma 0OCITY)KUBaHUSI.

17. Kak paccunThIBaeTCsl BEPOSTHOCTD OJOKHPOBKH CUCTEMBI?

18. Chopmynupyiite TEOpEMY ISl PEICIOIIEr0 TOTOKA.

19. OOBsicHUTE IPUIMHBI BOZHUKHOBEHUS CAMOTIO0OHBIX CBOMCTB TEIEKOMMYHUKAIIHOHHOTO

Tpaduka.
20. BriBemuTe BRIp@KECHHE JUTS TPOU3BOIAIICH (DYHKITUN ITyaCCOHOBCKOTO pacipeieiicHus.

OIlK-2.2

OneHuBaeT pe3ynbTaThl
HOBBIX HAyYHBIX Pa3paboTOK
MO0 COBOKYITHOCTH
METOI0JIOTHYECKUX
MIPU3HAKOB sl BEIOOpA
ONTUMAJIbHBIX PEIICHUI
MPUKJIAIHBIX 3a1a4

Buaaneer pyHaaMeHTAJIbLHBIMUA METOAAMHU M CIIOCO0AMM pPellleHUs KJIACCUYECKUX 32124
JMCUUILIMHBI, CIIOCO0EH BhIOPATh ONTUMAJILHOE pellleHUe CIeAyHIIHMX BOIPOCOB:

1. ITo xakuM cBOMCTBaM Ki1acCU(PUIMPYIOTCS CIydailHble TOTOKU?
2. JIyist KakKuX MOTOKOB COBITA/IAIOT 3HAYEHUS MMapaMeTpa NOTOKA U UHTEHCUBHOCTH ?

3. [lo xakoMy 3aKOHY JOJIKEH ObITh pachpeesi€H IPOMEKYTOK MEXTy COCETHUMU TPeOOBaHUSIMU B
MpOCTEHIIEM MOTOKE?

5. Ilo xakoMmy 3aKOHY JOJKHA OBITH pacrpeziesieHa cilydaiiHasi BeJIMUrHa, XapaKTepU3yIoiias
KOJIMUECTBO TpeOOBaHUM MPOCTEHIIEro MOTOKA, MONABIINX B HEKOTOPBIN MPOMEKYTOK?

6. Kakoii crioco® nmpoBepKkH COOTBETCTBUS PEAIBHOTO MOTOKA MPOCTEHILIEMY HCIIOJIB3YIOT:
a) €CJIM U3MEPEHbI IPOMEXYTKU MEXy TPeOOBAaHUSIMHU IOTOKA;

0) eciu MOACYMTAHO YUCIIO TPeOOBaHUIL, MOMABIIMX B IPOMEXYTKHU PAaBHOM JTMHBI?

7. Kak onpenenuts NporycKHYIO CIIOCOOHOCTh OT/IENbHBIX KaHAJIOB MPH:

a) cIIy4ailHOM 3aHSTHH;

0) mocien0BaTeNbHOM 3aHATUU?

8. Kak M0O>XHO 0XapakTepuoBaTh siBieHUE «B3pbIBa» B CMO ¢ oxunanuem?

9. KakoBkl YCJIOBUA CYHICCTBOBAHUA YCTAHOBUBIICTOCA pC)KI/IMa?




10. Kak BbIBECTH OCHOBHBIE XapaKTEPUCTUKU KaueCTBA CUCTEMBI?

Hcxoas u3 pe3yIbTaTOB HOBBIX HAYYHBIX Pa3padoToK, CiOCO0eH BHINOJTHUTD:

1) pacuér nokaszareneit 3pheKTUBHOCTH oqHOKaHaTbHOU CMO ¢ oTKa3amu;

2) pacuér noka3zarenei 3¢ dekTuBHOCTH MHOrokaHaabHOM CMO ¢ oTkazamu;

3) pacu€t nokazareneit 3¢pheKTUBHOCTH 0THOKaHaTbHOM CMO ¢ orpaHUYeHHOU 0YepebIo;
4) pacuét nokazareneit 3¢ HekTuBHOCTH oJHOKaHATEHONH CMO ¢ HEOrpaHMYEHHOH OUepeIbio;
5) pacuér nmokazareneit a3gppekTuBHOCTH MHOTOKaHaTbHON CMO ¢ orpaHrnueHHON Ouepeblo;

6) pacu€t nmoka3zareneit a¢phekTHBHOCTH MHOTOKaHaTbHON CMO ¢ HeorpaHUYEeHHOM OUepeIbio.

OIIK-2.3

CucreMatu3upyeT u
0000111aeT OIIBIT I
000CcHOBaHMsI BBIOOPA
ONTUMAJILHOTO PEIICHUS
MPUKJIAIHBIX 3a1a4

IIpumepbl NPUKJIATHBIX 32124 HA NPUHATHE ONTUMAJIBHOTO PellleHusl
1. Kakoe onTumanbHOE YHCIIO KaHAJOB OOCTyXuBaHHs M0JpKHAa uMeTh CMO, eciii MHTEHCHBHOCTH
MOTOKA 3asiBOK paBHa 4, CPEeTHEE YUCIIO 3asBOK, 0OCTY)KEHHBIX B €IMHUILY BPEMEHH PaBHO 2, mTpad 3a
KaXXbI OTKa3 paBEeH 5, a CTOMMOCTb MPOCTOS OJHOM JIMHUM paBHA 17
2. CKOJIbKO PaBHOIICHHBIX HE3aBUCUMBIX KOHBEHEPHBIX JIMHUN JTOJDKEH UMETh 11X, YTOOBI 00eCIIeunTh
pUTM pabOTHI, MPU KOTOPOM BEPOSITHOCTh OKHIaHUS 00pabOTKU M3CNUid A0bkHA ObITh MeHbIIe 0,03
(kaXx0€ u3MIee BhIMyCKaeTCsl OAHOM JInHKEH). VI3BeCTHO, YTO MHTEHCUBHOCTD NOCTYIICHUS 3aKa30B
nznenuii 30 u3nenuii B yac, a MHTCHCUBHOCTh 00Pa0OTKU M3/Aeus JTuHUEH — 36 u3ienuil B yac.
3. Nmeercs mpocreiimas TpexkaHaibHass CMO c orkazamu. Ha Hee mocTymaer MOTOK 3asiBOK €
WHTCHCUBHOCTHIO 4 3asBKM B MUHYTY. Bpemsi oOciyxuBaHHS 3asBKA OAHUM KaHajioMm 0.5 MHUHYT.
Onpenenutpb, BHITOAHO JIM ¢ TOUKH 3pPEHUS MPOIYyCcKHOU cnocoOHocT CMO 3acTaBUTh BCEe TP KaHala
o0cykuBaTh 3aBKH cpasy? Kak 3To ckaxeTcst Ha cpelHeM BpeMeHH npebbiBanus 3asBku B CMO?
4. OmpenenuTe 4YUCIO B3JNETHO-TIOCAJAOYHBIX MMOJOC IJII CaMOJIETOB C Y4€TOM TpeOOBaHHS, UYTO
BEPOSITHOCTh OKHMJIaHUs J0JDKHA ObITh MeHblle, ueM 0,05. IIpu 7ToM HHTEHCUBHOCTH BXOJHOTO MOTOKA
27 caMONIETOB B CYTKH, @ MHTEHCUBHOCTh UX 00CITyKuBaHusg — 30 caMONETOB B CYTKH.




6) IlopsAzoK NpoBeJeHHs MPOMEXKYTOYHOH aTTECTalMH, TOKa3aTely M KDUTEPHH OLl€HUBAHHUS:

[TpomexyTodHast aTTecTarus 1Mo JUCIUILINHE « Teopusi MacCOBOTO OOCITY)KHBaHHS» TIPOBOJIUTCS B (hOpMe 3a4eTa ¢ OIEHKOH (8 ceMecTp) U BKIIFOUaeT B ceOs
BBITIOJTHEHUE TEOPETUUCCKUX 3aJJaHUH, TO3BOJISAIONINE OIICHUTH YPOBEHDb YCBOCHUS 3HAHUI 00YJArOIIMXCS, a TAK)KE BBITOJIHEHUE JIA00OPATOPHBIX padoT,
BBISIBIISIFOLIME CTENIEHb COPMUPOBAHHOCTH YMEHUN U BIIaICHUH.

YCcBOCHHBIE 3HAHUSI U OCBOCHHBIC YMEHUS TIPOBEPSIFOTCS MPU TTOMOIIH MUCbMEHHBIX KOHTPOJIEHBIX pa00T, 3JIEKTPOHHOTO TECTHPOBAHMUSI, YMEHUS U
BIIQJICHUS TIPOBEPSIOTCS B XOJI€ BBIIIOTHEHHS J1a00paTOPHBIX padoT.

Ilokazamenu u Kpumepuu OYeHUBAHUA NPU 3a4eme C OUEeHKOU:
Kputepuu orieHku (B cOOTBETCTBUU € GOPMUPYEMBIMH KOMIIETEHIIUSAMH U IJIAHUPYEMBIMU pe3yJIbTaTaMi 00y4eHus):

— Ha OICHKY «OTJIMIHO» — CTYACHT OOJDKCH IIOKa3aTh BBICOKHUU YPOBCHB 3HAaHUH U HHTCIUICKTYaJIbHBIC HABBIKH PCIICHUSA HECTAHAAPTHBIX 3a1a4 U
ab0paTOPHBIX 3aaHUM;

— Ha OIICHKY «XOPOII0» — CTYJICHT JOJDKEH MOKa3aTh 3HAHUS U WHTEJUICKTyaJIbHbIC HABBIKH PEIICHUS CIIOXKHBIX CTAHIAPTHBIX 3a7a4 U JTJA00OPATOPHBIX
3aJaHuH;
— Ha OIICHKY «Y/I0BJIETBOPHUTEJIbHO» — CTY/ICHT JIOJDKEH MOKa3aTh 3HAHUS HA YPOBHE BOCTIPOU3BEICHHS M 00BsICHEHUS HH(POpMAIIUN, HHTEIUICKTYaIbHbIE

HAaBBIKHU PCIICHUA HECIOXKHBIX CTAHAAPTHLIX 3ada4 U na6opaToprlx 33,HaHHI>i;

— Ha OLCHKY «HECYAOBJECTBOPUTEIBbHO0» — CTYACHT HC MOXKCT IIOKa3aTh 3HAHUA HAa YPOBHEC BOCIIPOU3BEACHUSA U 00BIACHEHHS I/IH(bOpMaI_II/II/I, HE MOXKCET
IIOKa3aThb MHTCIIICKTYAJIbHbBIC HABBIKU PCIICHUA ITPOCTHIX 3aJa4 U J'Ia60paTOpHBIX 3a,I[aHHI>i.
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