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Ouenounbie cpenctBa (OC) SBIAIOTCS 3JIEMEHTOM CUCTEMBI OLIEHUBAHUS CHOPMUPOBAHHOCTH KOMIIETEHLIUN y 00yJalomnuXcs B LIEJIOM UJIM Ha

OIIpeICIIEHHOM 3Tare ee (OPMUPOBAHHUSL.

OC pa3pabaTeiBaeTcsi B COOTBETCTBUU C paboyei nporpammoit (PIT) muciumivae.

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CHMIIIMHbBI

Koa n HauMeHOBaHHe Pe3y/IbTaTOB
o0y4eHns (TUTaHUPyEeMBbIe Pe3yIbTaThl

KpuTtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

Komnerenuus NuaukaTop KoMIeTeHUMU
00y4eHH s, XapaKTCPH3YIOLIHE STAIlbI VYnosnersopurens | Heynosnersopurens
(bopMupoBaHKA KOMIIETEHIHIT) Ormeraso Xopomo HO HO

OIIK-1. Cnocoben NOIIK-1.3. JleMoHCTpUpYET OP-1.3.1. Nwmeer Nwmeer Nwmeer He 3HaeT 0ocHOBHBIX
MIPUMEHSTh HaBBIKH HCIIOJIb30BaHUS OOyyarouuiicst 3HaeT OCHOBHBIE L[EJIOCTHOE MPEJCTaBICHN | MMOBEPXHOCTHOE oTpeieNIeHI I Teopun
(dbyHIaMEeHTaIbHbIE OCHOBHBIX TIOHATHH, (AKTOB, OIIPEAEIICHNS TEOPUH MapKOBCKUX MPE/ICTABICHUE | € 0 MIPEACTABICHNE O | MApKOBCKHX
3HAHMS, MTOJyYCHHBIC B KOHLIETILINH, TIPUHIIAIIOB MIPOIIECCOB, BJIa/ieeT HABBIKAMHU 0 CoIepKaHuHU COJICp)KaHNU CoZIep’KaHuU TIPOIIECCOB.
o0yacTn MaTeMaTHYECKUX | MaTeMaTHUKH, MHOOPMATUKH U MIOCTPOEHHS MaTeMaTHYECKUX MoJelel | Kypca Kypca Kypca
u (WIIH) €CTECTBEHHBIX €CTECTBEHHBIX HayK JUIs MapKOBCKHX CHCTEM MacCOBOTO «MapkoBckue «MapxkoBckne | «MapKoBcKHe
HayK, ¥ HCTIOJIb30BAaTh UX | pelIeHus NpakTHYEeCKUX 3a1ad, | 0OCIyKHBaHMS. CHCTEMBI CHCTEMBI CHCTEMBI
B IpO(heCCHOHAITLHOM CBSA3aHHBIX C [IPUKJIAHOM MaccoBOTrO MaccoBOTrO MaccOoBOI0
JIeSATENBHOCTH MaTeMaTHKOH M HHPOPMATUKOI o0CIy)XHBaHUS» | OOCITYy>)KUBAaHH | OOCITY>KHBaHU,

, yMeeT sy, yMeeT yMmeer

¢dbopMynHupoBaTh | YaCTHIHO (dbopmyarpoBaTh

OCHOBHBIE ¢opMynHupoBa | OCHOBHEBIE

oTIpeIeTIeHUS Th OCHOBHBIE OIIpeAeIeHHs

TEOpHHU omnpezielieHust | Teopun

MapKOBCKHX TEOpHUU MapKOBCKHX

MIPOLIECCOB U MapKOBCKHX MIPOIIECCOB, HO HE

MOKET IPOLIECCOB U MOXKET

IPUMEHUTD UX
Ha IPaKTHKE.

MOXET
IPUMEHUTD UX
Ha IPaKTHKE.

NIPUMEHUTD UX Ha
NIpaKTHUKE.




NOIIK-1.4. lemoHCTpUpYeT
MOHVMaHHE W HABBIKH

OP-14.1.
OOyuaronmiicss TOHIMAaeT U yMeeT

CchopmupoBanH
0e yMeHuHe

B nenom
YCHELIHOE, HO

B nenom
YCHELIHOE, HO HE

OTtcyTcTBHE YMEHUH
TIOHUMATh U

NPUMEHEHHUS Ha MIPaKTHKE NPUMEHATH Ha NIPAKTHKE Pa3IMIHBIC HOHHUMATh U cozepxaiiee CHCTEMAaTHYeCKOe | MpUMEHSTh Ha
MaTeMaTHYeCKuX MoJielelt 1 CHCTEMBI MacCOBOTO OOCITY>KHBAHHUS NPUMEHSATH Ha OT/CIIbHBIC YMEHHUE IIOHUMATh | TPAKTHKE Pa3iIMIHBIC
KOMIIBIOTEPHBIX TEXHOJIOTHI KaK MaTeMaTHYeCKHe MOJCIH JUIs NPaKTUKe npo0eIsl U IPUMEHATH Ha CHCTEMBI MacCOBOTO
IUISL PELeHNUS IPaKTUISCKUX peLIeHHs MPAaKTHYECKHX 3a/1a4 pasiH4HBIe yYMeHHUe MPaKTHKE 00CITy)KHBaHHS KaK
3a]a4, BO3HUKAIOIIUX B CHCTEMBI NPUMEHSTh Ha | pa3nuuHble MaTeMaTHYeCcKHue
npodeccroHaNbHOM MacCOBOTO MpaKTHKE CHCTEMBI MOJIETIH JUIS PeLICHHs
JIeSITeIIbHOCTH oOciyxuBaHus | pa3IM4YHbIE MaccoBOTO NPaKTHYECKUX 3a/1a4.
KaK CHUCTEMBI 00CITy)KUBaHHUS
MaTeMaTHYecKH | MacCOBOTO KaK
€ MOJIeNH JUIst OOCITy)KMBaHH | MaTeMaTHYeCKUe
peLIeHns S KaK MOZENH IS
MPaKTUYECKUX MaTeMaTH4eCK | PeIICHUs
3aj1ad4. ue MOJIeIH MPAKTHYECKUX
IUIS pelleHnsT | 3amad.
NPaKTHYECKUX
3ajad.
OIIK-3. Criocoben NOIIK-3.2. JIleMOHCTpUpYET OP-3.2.1. Ymeer Ymeer Ymeer He ymeer npumeHsITH
NIPUMEHATD U yYMEHHE coOupaTh U Obyuarommiics yMeeT IPUMEHSITh LIEJIOCTHO U IIPUMEHATH MIPUMEHSATD pa3U4YHbBIE MOJEIIH
MoaU(UIMPOBATH 00pabaThIBaTh CTATUCTHYECKUE, | Pa3IM4HbIE MOJENIM CHCTEM MAaCCOBOIO | OCMBICIIEHHO pasyinuHbIe pasyinuHbIe CHCTEM MacCOBOTO
MAaTEMAaTHYCCKUEC MOACIIN OKCIICPUMEHTAJIBHBIC, O6CHy)KI/IBaHI/IH, MMPUMEHATH MOJCIIN MO/JCJIN CUCTEM O6CHy)KI/IBaHI/I$I.
JJIA pC€IICHUA 3a/ia4 B TCOPETUYCCKHUE U T.II. JAHHBIC AHAJIU3UPOBATh MOJTYUCHHBIC PCHICHUA pa3InYHbIC CHUCTEM MacCcCOBOI'O
obnactu JUTSL IOCTPOCHHS 1 HOpMyYJIMPOBATh BHIBOJBI O KAYECTBE | MOJEIH CUCTEM | MacCOBOTO 00CITy)KMBaHUSL.
npodecCHOHATLHON MaTeMaTHYeCKUX MOJIETeH, TOJTyYEeHHBIX PEILCHUH MaccoBOTO 00CITy)KHUBaHH
JeSTEeIbHOCTH pacyeToB U KOHKPETHBIX obciyxuBaHus, | 1,
NPAKTUYECKUX BBIBOJIOB AQHAIM3UPOBATh | aHaJIM3UpOBAT
HOJTyYCHHBIC b MOJy4CHHbIC
peuicHusa n peuIicHusa n
¢dopmynupoBath | Gopmyrupona
BBIBOJBI O Th BBIBOABI O
KauecTBe KauecTBe
TIOJTYYCHHBIX TIOJTYYCHHBIX
peIeHH. peILeHH.




HOIIK-3.3. leMmoHCTpUpYET
CHOCOOHOCTH KPUTHIECKHI
MIePEOCMBICIHBATE
HaKOIIJICHHBIHN OIIBIT,
MOIUPHUIIPOBATH TIPH
HEOOXOIMMOCTH BHJ U XapaKTep
pa3pabaTbiBacMOit
MaTeMaTU4eCKOH MOJIeNH

OP-3.3.1.

OOyuarommiicss yMeeT KpUTHICCKI
NIEPEOCMBICIIMBATE HAKOIUICHHBIH OIIBIT
MIOCTPOCHHS MaTEMaTHYECKIX MOJENeH
CHCTEM MacCOBOT'0 OOCITYKHBaHHS C
BXOJSILIMM IIPOCTEHIIIM ITOTOKOM
COOBITHIT U MCIIONB30BATH €TI0 MPH
MIOCTPOEHHUU CUCTEM MacCOBOTO
00CITY)KMBaHHMS C BXOJSIINM JTBaK/IbI
CTOXAaCTHYCCKUM IMOTOKOM COOBITHI

Ywmeer
HCIIOJIb30BAaTh
HaBBIKH,

IOy ICHHBIC
npu
MOCTPOCHHUU
MaTeMaTHYECKH
X MoJienen
CHUCTEM
MacCOBOT'O
obcmyKuBaHus
C BXOMSIIIUM
MIPOCTEHIIINM
IIOTOKOM
COOBITHH, IS
MOCTPOCHHUHU
CHUCTEM
MacCOBOTO
obcmyKuBaHuUs
C BXOSIINM
JIBAYK Bl
CTOXaCTHYECKHU
M IIOTOKOM
COOBITHH
MIPOU3BOIHLHOTO
BHJIA.

Ymeer
HCIIO0JIb30BAaTh
HaBBIKH,

IOy ICHHBIC
npu
MOCTPOCHHUU
MaTeMaTHYeCK
HUX MoJeeH
CHUCTEM
MacCOBOT'O
o0cmyKuBaHU
S C BXOIAIIUM
MIPOCTEHIIINM
IIOTOKOM
COOBITHH, IS
MOCTPOCHHUU
HEKOTOPBIX
CHUCTEM
MacCOBOTO
o0cmyKnBaHU
s ¢ BXOIATIIUM
JIBasK B
CTOXaCTHYECK
KM IIOTOKOM
COOBITHIA.

YMeeT 4aCTUYHO
HCITONIE30BAaTh
HaBBIKH,
MOJTy4eHHBIE TIPH
MOCTPOCHHUU
MaTeMaTHYECKUX
MOJIeNIe cCUcTeM
MacCcoBOTO
00CITy)KUBaHHS C
BXO/ISIIIIMM
MpOCTEUILINM
ITOTOKOM
COOBITHH, IS
MOCTPOCHHUU
HEKOTOPBIX
CHCTEM
MacCOBOTO
00CITy)KUBaHHS C
BXO/ISIIIIMM
JIBAYKTBI
CTOXaCTHYECKHM
ITOTOKOM
COOBITHH.

He ymeer
HCIONb30BaTh

HaBBIKH, IIOJTYYC€HHBIC

TP IOCTPOCHUN
MaTeMaTHIEeCKUX
MOJIENEH CUCTEM
MacCOBOTO
00CITy)KUBaHHUS C
BXOJISIIIM
MPOCTEUIINM
ITOTOKOM COOBITHIA,
IUTSL IOCTPOCHUHT
CHCTEM MacCOBOTO
00CITy)KUBaHHSA C
BXOJISIIIIAM JTBaYKITBI
CTOXAaCTHIECKUM
MOTOKOM COOBITHH.




I1K-1. Criocoben
OCYIIECTBIIATH HAYYHO-
HCCIICIOBATEIBCKHE U
OIBITHO-KOHCTPYKTOPCKHE
pa3paboTKu Kak Mo
OTZCJILHBIM pa3ieiiaMm
TEMBI, TaK U MPU
UCCIIEJOBAaHUU
CaMOCTOSTENBHBIX TEM

UIIK-1.1. OcymecTBiseT
mpoBeeHne padoT 1o
00paboTKe 1 aHAIN3Y HAyIHO-
TEXHHYECKOH HH(pOpManuy 1
Pe3yNbTAaTOB HCCIEA0BaHUN

OP-1.1.1.

OOyuarommiics BJIajieeT HaBBIKAMH 110
aHaJIM3y MOCTPOCHHBIX MOJIEIEH
CHCTEM MacCOBOTO O0CTYKUBAHHUS TIPH
PELICHUH HAYYHO-HCCIIEA0BATENbCKUX
3a1a4

Bnaneer
TIOJTHOCTBIO
HaBBIKAMH TI0
aHaIN3y
MOCTPOEHHBIX
Mozenei
cHCTEM
MaccoBOTO
00CITy)KUBaHUS
NPH pELIEHUH
Hay4YHO-
HCCITEI0BATENBC
KHX 3a71a.

Bnaneer
HaBBIKAMU 110
aHau3y
MTOCTPOCHHBIX
MoJIeIe
CHCTEM
MacCOBOT'O
00CITy’)KHBaHU
s IpA
peuenuu
Hay4HO-
HCCIeI0BaTE
BCKHUX 3a7a4.

YactuuHo
BIIaJiceT
HaBBIKAMU T10
aHaIN3y
OTAENIbHBIX
MOJIENIEH CUCTEM
MacCOBOTO
00CITy)KUBaHHS
MIPH pElIeHUU
Hay4YHO-
HCCIIEIOBATEBCK
HX 3a]a4.

He Bnaneer
HaBBIKAMH 110
aHaJIN3Y MoJesen
CHCTEM MaCCOBOTO
00CITy’)KUBaHUS TIPH
pELICHNH HayqHO-
UCCIIeI0BATEIbCKUX
3a7ad.




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

ITtansl GOpMUPOBAHUSI KOMIIETEeHIMIT
(pa3mesibl AUCHMIIMHBI)

Koa n HaumeHnoBaHue
pe3yJIbTaToOB 00y4eHust

Buj onieHOYHOTO cpecTBa
(TecTsl, 3aMaHusL, KEHCHI, BOTIPOCH H JIP.)

Beenenue

OP-1.3.1. OOyyatommuiicst 3HaeT
OCHOBHBIE OIIPEJICIICHUS TECOPUU
MapKOBCKHX IIPOIIECCOB,
BJIaJieeT HABBIKAMHU ITOCTPOCHUS
MaTeMaTHYECKUX MOJEIIEH
MapKOBCKHX CHCTEM MacCOBOTO
00CITy)KUBaHHSA

Bormpocsl, 3an1aun o Teopuu
CIIy4aiHbIX MapKOBCKUX IPOLIECCOB

[pocTelimmii TOTOK COOBITHIT

OP-1.3.1. OOyyatommuiicst 3HaeT
OCHOBHBIC OTIPE/ICIICHUS TCOPUU
MapKOBCKHX MPOIIECCOB,
BJIAJIeeT HABBIKAMHU MTOCTPOCHHS
MaTeMaTHYECKUX MOJEIIEH
MapKOBCKUX CHCTEM MacCOBOTO
00CITy>)KUBaHUS;

OP-1.4.1. Ob6yuatomuiics
MOHUMAET U YMeeT IPUMCHSITh
Ha TMPAKTHKE Pa3InIHbIC
CHUCTEMBI MAaCCOBOTO
00CIyXKMBaHHS KaK
MaTeMaTHYECKHe MOIETH IS
pELICHUSI TPAKTHYECKUX 33134

Bomnpocsl, 3a1auu NpUMEHUTEIBHO K
MIPOCTEUIIEMY ITOTOKY COOBITHIA

CucTeMbl MacCOBOTO 0OCITY>KHBaHUS

OP-3.2.1. OGyuatommuiics ymeer
NPUMEHSATH Pa3INIHbIe MOAETH
CHCTEM MacCOBOTO
00CITy)KUBaHUS,

AHATM3UPOBATH MOTYYCHHbIE
peureHus 1 GopMyITHPOBAThH
BEIBOJIBI O Ka4eCTBE
MTONTYYCHHBIX PEIICHUI;
OP-3.3.1. O0yuaromuiicst ymeeT
KPUTHYECKH MTEPEOCMBICITHBATH
HaKOILJIEHHBIN OMBIT
MOCTPOCHUS MaTEMaTHUECKHUX
MOJIEJIEN CUCTEM MacCOBOIO
00CITy)KUBAHHS C BXOISAIIMM
MPOCTEHIIINM TTOTOKOM COOBITHI
1 MICTIONTE30BATh €T0 MPH
MTOCTPOCHHUH CHCTEM MaCcCOBOTO
00CITY’)KUBaHHSA C BXOISIIIHM
JBaXKIBI CTOXACTHYECKIM
MMOTOKOM COOBITHIA;

OP-1.1.1.

OO6yyvaromuiics BJiajgeer
HaBBIKaMU TI0 aHAJIH3Y
TIOCTPOEHHBIX MOJIeNIel CUCTEM
MacCOBOTO 00CITy>KHBaHUS ITPH
peleHn: HayJHO-
HCCIIeIOBATENIbCKUX 3a7a4

Bomnpocsl, 3agauu, mpuMepbl CUCTEM
MacCOBOT0 00CITY>KHBAaHUS C BXOASIIIM
MIPOCTEHIIINM TTOTOKOM COOBITHIA JINOO C
BXOISIIIIUM BB CTOXaCTHYECKUM
MIOTOKOM COOBITHI




3. TunoBble KOHTPOJIbHBIEC 3aJaHHUSl WJIM HHbIe MaTepHAJbl, HeOOXoAMMBbIC sl
OLICHKH 00pa30BaTe/IbHBIX Pe3yJbTATOB 00y4eHus!

3.1. TunoBble 3axaHus AJisl NPOBeJeHHS] TEKYyILIero KOHTPOJISI yCIIeBAEMOCTH II0
AUCHUILINHE

7 cemecTp

KomminekTsl THIOBBIX KOHTPOJIBHBIX 3aIaHUN UMEIOT CIAEAYIOLIUNA BU/.
Koutpoasnas padora
BapuanTt 1

1. Teopema Mapxkoga.
Bapuant 2

1. OmnpeneneHue MpOCTEHUILIETO MOTOKA COOBITHIA.
2. ACHHXPOHHBIHN JTBOKIbI CTOXaCTHYECKHUI MMOTOK COOBITHH.

3.2. TunoBble 3aJaHusi I TNpPOBeIeHHs TPOMEKYTOYHOH aTTecTAMM 1O
AUCHHUILINHE

B 7-om cemectpe mpeaycMoTpeHa MpoMeXyTouHas arrectauus B ¢gopme 3auéra. Ilpu
IPOBEICHUH IPOMEXYTOUHOHN aTTecTalu B popme 3auéra odyyaromemycs Iaércs Ba BOIpoca
U3 IPUBOIUMOTO HIKE TIEPEUHS.

KouTtpoJibHble Bonpochl ISl NMPOBeIeHHs MPOMEKYTOUHOI arrecTranuu B (opme
3auéra

7 cemecTp

1. Onpenenenne cucTeMbl MaccOBOIO OOCIY)KMBAaHMS: BXOJSILIME IMOTOKH COOBITHH,

JUIUTEILHOCTU OOCITY)KMBaHUsI, CTPYKTYpa CUCTEMBI, JUCUUILIMHBI OOCITYKUBaHUSI.

2. Onpenenenue mpocTeniero moroka coObITHid. Ero cBoiicTBa: cTalloOHapHOCTS,
OpAMHAPHOCTb, OTCYTCTBHE nocneneicTeus. @opmyia [lyaccona.

3. Teopema Mapxkoga.

4. CoBpeMEeHHbIE BXOAIINE TOTOKH COOBITHIH (JIBaXk/Ibl CTOXACTUYECKUE TIOTOKH).

5. CucreMa MaccoBOro OOCTYXMBaHMS C TPOCTEHIINM  BXOISALIMM  IOTOKOM,
OEeCKOHEYHOM oYepeNblo (CUCTEMA C 0XKUIAHUEM).

6. CucremMa MaccoBOTO OOCITY>KUBAHHSI C IPOCTEHIIINM BXOMSIIUM ITOTOKOM, C HYJIEBBIM
OyHKEepOM (CucTeMa C IOTEPSIMH).

7. CucremMa MaccoBOro OOCIYXHMBAaHUS C MPOCTEUIIMM BXOASIIUM MOTOKOM, KOHEYHOM
ouepeIbIo (C OrpaHUYEHHBIM YMCIIOM MECT JJIS OKUJaHUS).

8. CucremMa ¢ CHMMETPUYHBIM PE3EPBHBIM NMPHOOPOM: BXOISIIMNA MOTOK MPOCTEHIINH,
JBa OOCITYXMBAIOIINX MpHOOpa, KaxAblil M3 KOTOPBIX MOXKET ObITh pe3epBHBIM. JucuuIIMHA
MOJKJIIOUYEHUS U OTKIIIOYEHHUS Pe3epBHOI0 Ipubopa 6e3rucTepesucHast.

9. CuctemMa ¢ CUMMETPUYHBIM PE3EPBHBIM NMPUOOPOM: BXOJSAILIMNA MOTOK MPOCTEHIINH,
JIBa OOCITYXKMBAIOUIMX MpHOOpa, Kaxablil M3 KOTOPBIX MOXKET ObITh pe3epBHBIM. JucuuIIMHA

MOAKTIOUEHUS U OTKJIFOUSHUS PE3€PBHOTO MPUOOpa TUCTEPE3NCHAs.



TumnoBbIie SK3aMEHAIIMOHHBIC OMJIETHI UMEIOT CIICIYIOIINI BU]I.

Tomckuii 2ocyoapcmeeHHblll YHUSepcumem
Hucmumym npuxnaouoi mamemamuxu u KOMNbIOMEPHLIX HAYK
Kageopa npuxnaonou mamemamuxu

MapkoBcKHe CHCTeMbI MACCOBOT0 00CIYKMBAHUSA

IK3aMEeHAUOHHBIN OnJer No 1

1. OmpeneneHre MPOCTEHIIIETO MOTOKA COOBITHH.

2. CucremMa MaccoBOIO O6CJ'Iy>KI/IBaHI/I$I C OXKMJaHUEM.

3as. kagheopoii, 0.m.n., npogheccop /A.M. I'opyes/

4. MeTtoauueckue  MaTrepuajbl, ONpedeasiolde MNPouedypPbl  OLEHHWBAHMA
00pa3oBaTe/IbHbIX Pe3yJIbTATOB 00y4eHUS

4.1. MeTtoauyeckne MaTepuaJbl VISl OLEHKH TeKylIero KOHTPOJs yCeBaeMOCTH IO
AUCUHUILINHE.

3a KOHTpOJIbHYIO paboTy CTaBUTCS «3aYT€HO», €CIU pElIeHbl BCE 3a/aHusd
IPEJIOKEHHOTO BapUAHTA.

4.2. MeTtoauyeckne MaTepuaJbl J1Jsl MPOBeIeHUs MPOMEKYTOYHON aTTecTalMu Mo
AUCHUTIIIHHE.

Kputepun popMupoBaHHs OIIEHOK NP MPOBEJCHUM 3a4€Ta: «3aUTEHO» CTaBUTCA B TOM
cilydae, eclid 00yJaroluiicss OTBETUII HE MEHee YeM Ha JiBa BOIPOCa U3 MPEATIOKEHHOTO BbIIIE
CIIHCKA.

Pe3ynbTaThl 3a4éTa ONpeaensoTcs OLEHKAMH «3aYTEHOY», «HE 3a4TEHO» B COOTBETCTBUH
C MPUBEIEHHON HUXKeE TabJInLEH.

He 3auteno He 3aureno 3auteHo

He oTtBeTun HM Ha OauH OTtBernn Ha OOWH U3 JIBYX OtBeTunn Ha 00a BOIIpOCa
U3 IBYX BOIIPOCOB ounera BOIIPOCOB ouiera




