MUHUCTEPCTBO HAVKH 1 BBICILIETO OBPA30BAHWS POCCHUICKOM

OEJNEPAIININ

(be;[epanLHoe ToCy1apCTBEHHOC aBTOHOMHOE 06pa30BaTCJ’ILHOC YUpEIKACHUEC BbICHICTO

o0pa3oBaHus

"CAHKT-IIETEPBYPI'CKU1 TOCYJAPCTBEHHBI VHUBEPCUTET
ABPOKOCMHMYECKOTI'O [TPUBOPOCTPOEHKA"

Kadenpa Ne 42

YTBEPX/AIO
PyxoBoautens HanmpaBieHus

npod.,/1.T.H., 4011,

Jlucr cornacoBanus pabo4eit MporpaMmbl JUCIUIUIAHBL

Iporpammy cocrasuu (a)
JIOLIEHT, K.T.H. 14.06.22

A. C. Ajdanacenko

(IOIKHOCTB, yd. CTEIeHb, J (moamuce, gara)
3BaHKE)

Iporpamma ogoOpeHa Ha 3acenanuu kadeapsr Ne 42

«15» nrons 2022 r, nporokon Ne 7/2021-22

3aBenyrouuii kadeapoit Ne 42 -

(JI0JDKHOCTb, y4. CTEICHb, 3BaHUE)

C.B. Muuypun

(MHUIHABI, haMHIHs)

C.B. Muuypun

JI.T.H.,JI011. = —15.06.22
(yd4. cTerneHb, 3BaHKe) (moznucs, nara)

OtserctBennslii 3a OI1 BO 09.03.02(06)
15.06.22

(MHHIUABL, paMUINS)

B.A. Muxnym

(uHHUIHATIB, haMUITH)

O /IIIHCB)

«15» urons 2022 ¢

PABOYAS ITPOTPAMMA JTUCHUTTIJIMHBI

((MOL[GIIPIpOBaHI/Ie CHUCTEM»

(Hanmenosanie aucummmi)

Kopn HampaBieHus mMOoAroToBKH/
CIEeLUATILHOCTH

09.03.02

HaumenoBanue HaripaBJICHUS
HO,III‘OTOBKI/I/ CIICIHUAJIbHOCTH

HudopMannoHHble CUCTEMbI U TEXHOJIOTHU

HaumenoBanue
HaMpPaBJICHHOCTH

MH(bOpMaLII/IOHHLIe CHCTEMBI M TEXHOJIOTHHU B OM3HECE

®dopma o0yueHust

3a04Hasn

Cankr-IletepOypr— 2022

4
(IOJDKHOCTB, yd. CTEICHB, (noimuck, ara)
3BaHKE)

(MHHIMAbL, paMHUIINS)

A.A. Knrogapes

3aMecTuTeNb AUPEKTOpa HHCTUTYTA N eToandeckoit pabore
JIOII.,K.T.H.,JIOII. 15.06.22
(IOIKHOCTB, yd. CTEIeHb, (moamuce, gara)

3BAHHE)

(MHUIHAIBI, haMHITHs)



AHHOTaIUS

Juciunimaa  «MopenmpoBaHue CHCTEM» BXOAWT B 00pa30BaTeNbHYIO IIPOrpamMMy
BBICIIEr0  00pa30BaHUsi MO  HampaBleHHI0 moarotoBkw/  cmemuansHocT — 09.03.02
«MHpOpMaIIMOHHBIC CUCTEMBI M TEXHOJIOTHUH)» HalpaBlieHHOCTH «H(pOpPMaIIMOHHBIC CUCTEMBI 1
TEXHOJIOTUM B Ou3Hece». JlucuumimHa peanusyercs kapeapoit «Ned2y.

JucuumirHa HaueneHa Ha (OPMUPOBAaHHE Y BBIITYCKHHUKA CICIYIOIINX KOMIICTCHIIUIH:

OIIK-1 «CnocobeH NpHUMEHATh €CTECTBEHHOHAy4YHbIE U OOLICHH)KCHEPHBIC 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHAIIN3a ¥ MOJICIMPOBAHMUS, TEOPETHUECCKOTO U IKCIIEPUMEHTATBHOTO
HCCIIeJ0BaHUs B MPO(ECCHOHANBHOM e TeTbHOCTI

OIIK-8 «CriocobeH mNpHUMEHATh MAaTeMaTHYECKHE MOJEIHM, METOABl M CpEICTBa
MPOCKTUPOBaHKs HH)OPMAIIMOHHBIX U aBTOMAaTU3HPOBAHHBIX CUCTEM»

CopepkaHNE ANUCHMIUIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C aHAIM30M H
CHHTE30M MAaTEeMaTHYECKHX Mojeieii HH()OPMALMOHHBIX, TEXHHYECKHX, OHOJIOTHYECKHX U
JIPYTUX CHCTEM. PaccMaTpuBalOTCS aHAJMTHYECKOE W HWMHTAlMOHHOE MOJICIMPOBAHHUE;
MOCTPOCHHE JMHAMUYECKUX MOJENeH IyTeM YWCJICHHOTO pelIeHHs OOBIKHOBEHHBIX
muddepeHMaNbHBIX  ypaBHEHHH; MOJCIUPOBAaHHE CIyYaiHbIX BEJIUYMH C 3aJaHHBIMU
XapaKTEpPUCTUKaM; MPOBEPKAa CTAaTUCTUYECKHX THIIOTE3 M IPUMEHEHHE CTAaTHCTHYECKUX
KPHUTEpHEB; IUIAHMPOBAHHE HSKCIIEPUMEHTa W 00paboTKa €ro pe3ysbTaToB; CTOXACTHYECKas
uaeHTUUKALUS MOJIeNiell aJanTHBHBIMU METOIAMU.

[penofaBanue JUCHUIUIMHBL TMpEeIyCMaTpUBaeT cleAyromue (OpMbl OpraHU3aLUH
y4eOHOro nporecca: JISKIUHU, 1a00paTopHbIe pad0ThI, CAMOCTOSTEIbHAs padoTa CTyICHTa.

[IporpamMMoii TUCHHMIUTHHBL MPEIYCMOTPEHBI CIEIYIOLINE BUABI KOHTPOJS: TEKYIIHi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS aTTEeCTAlUs B JopMe IK3aMeHa.

OO0mast TPyZAOEMKOCTh OCBOEHUSI JHUCIHUIUIMHBI COCTAaBIsET 4 3a4eTHBIX CIUHHMIBI, 144
Jaca.

S13bIK 00y4EHHS IO JUCIUIIINHE «PYCCKHUI

1. Hepe‘lel—lb IVIAHUPYEMBIX pe3yJbTaTOB Oﬁy‘leHlflfl mo JMCHHUIIJINHE

1.1. Iletn mpenogaBaHus JUCHUILTHHBI

ITony4yenue cryneHTaMu HEOOXOAMMBIX 3HAHUH U HaBBIKOB B 00JACTH KOMIBIOTEPHOTO
MOJCIUPOBAHUS WH()OPMALMOHHBIX CHCTEM; NPHOOPETEHHWE HABHIKOB IPOBEICHHS HAYyYHBIX
9KCTIEPUMEHTOB; MPAKTUYECKOE TNPUMEHEHHE 3HAHUM, MONYyYCHHBIX NPH H3YyYCHUH TEOPUH

BEPOATHOCTEN.

1.2. IMcUMNIMHA BXOAHUT B COCTAB 00s13aTe/IbHOMN YacTH 00pa30BaTe/IbHOIl MPOrpaMMbl
BbIciIero oopasosanus (1asnee — OII BO).

1.3. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHUs MO TUCHHUILINHE, COOTHECEHHBIX ¢
IUVIAaHMPYeMbIMH pe3yjbTaTamu ocBoenusi OI1 BO.

B pesynbrate u3ydeHus AUCUMIUIMHBI OOYYAIOIIMIICS TOJDKEH 00JanaTh CIeAyOIIUMU
KOMIETEHIUSAMH WM UX YacTAMH. KoMIeTeHIny U MHAMKATOPBl UX JOCTH)KEHHS IPUBEACHbI B

Tabmmie 1.

Ta6muua 1 — IlepedeHp KOMIETEHIMI U MHANKATOPOB X JOCTHIKCHHUS

Konn Ko 1 HanmeHoBanue
Kateropus (rpynmna)
HAaUMEHOBAHHE HMHIUKATOpa JOCTHKCHHS
KOMIICTCHIIHH
KOMIIETCHITHH KOMIIETCHIHH
OIIK-1.3.1 3HaTh OCHOBBI
MaTeMaTHKH, ¢busnkw,
BBIUMCIIUTCIBHOM  TEXHUKH U
OIIK-1 MPOTPaMMHUPOBAHUS
Crnoco0eH MpUMEHATh porp P
OIIK-1.Y.1 ymeTs pemats
€CTECTBCHHOHAYYHbIC
CTaH/JapTHbIC
U OOLICHH)KEHEPHBIE
npodecCHOHaNbHBIE  33Jaull ¢
3HAHUS, METOJIBI
MPUMEHEHUEM
MaTEeMaTHYECKOTO
ObmenpodeccrnoHaIbHBIE anamsa 41 | CCTECTBEHHOHAYHHBIX u
KOMIICTCHIIHH 00IIEMHKEHEPHBIX 3HAHUH,
MOJICITUPOBAHHS,
METOIOB MaTeMaTHYECKOTO
TEOPETHYECKOTO u
KCHCDHMEHTANEHORG | AH&TH33 H MOETHPOBAHKS
P OIIK-1.B.1 umeTb HaBbIKU
HCCIIEIOBAHUS B
. TEOPETHYECKOTO u
podeccroHaNbHOI
IKCIIEPHUMEHTAIBHOTO
JIESITEIbHOCTH
HCCIIEOBAHUS 00BEKTOB
podecCHOHANBHON
JIESITEIbHOCTH
OIIK-8.3.1 3HaTh
METOAOJIOTHI0O M OCHOBHBIC
METOJIBI MaTeMaTHIeCKOro
OIIK-8 MOJICIUPOBAHHS,
Crioco0OeH MPUMEHATh | KIacCU(DUKALMIO U YCIOBHS
MaTeMaTHYeCKue MPUMEHEHHUST MOJIeNIeH, OCHOBHbIC
MOJICIH, METOIBl H | METOJBI u cpeacTBa
Ob6uienpodeccroHanbHbIE HLCITH, A P
cpencraa MPOEKTHPOBAHHUS
KOMIICTCHIIHH
MPOEKTHPOBAHUS HH(OPMALMOHHBIX u
MHQOPMALIMOHHBIX U | aBTOMAaTH3HPOBAHHBIX  CHCTEM,
aBTOMATHU3HPOBAHHBIX | HHCTPYMEHTAJIbHbIC cpencTa
cucTeM MOJICITUPOBAHUS u
POCKTHUPOBAHHUS
HH(OPMALMOHHBIX u

ABTOMATHU3UPOBAHHBIX CUCTEM




OIIK-8.VY.1 YMETb

PUMEHSATH Ha MpaKTHKE
MaTeMaTHYECKUE MOJICIIH,
METOIBI u cpeacTBa
HPOEKTUPOBAHUS u
aBTOMATH3AIMH CcUCTEM Ha
MpaKTHKe

OIIK-8.B.1 uMeTh HaBBIKK
MO/JICTTUPOBAHUS u
MPOEKTUPOBAHUS
HH(POPMALMOHHBIX u

ABTOMATU3HMPOBAHHBIX CUCTEM

2. MecTo mucuuniannbl B cTpykrype OIT

JucuuninHa Ga3upyeTcsi Ha 3HAHUSX, paHee NPUOOPETEHHBIX CTYISHTAMHM IIPU H3Yy4YEHHH
CJICAYFOIIUX TUCIUIIINH:

— Teopust BeposiTHOCTEH U MaTeMaTU4ecKasi CTATUCTHKA;

— Owusuka;

— OCHOBBI TEOPUH YIIPABICHHS;

— ApxuTekrypa HHOOPMALMOHHBIX CHCTEM.
3HaHMA, TONY4YEHHbIE IPU U3YYCHUM MarepHajla JaHHOH [MCUMIUIMHBI, HMEIOT Kak
CaMOCTOSITEIIBHOE 3HAYCHNUE, TAK U UCIOJIB3YIOTCS IIPU U3YYCHHUH IPYTHX JUCIUIIINH!

— Merozp! 1 cpecTBa IPOSKTHPOBAHHS HHPOPMAIIMOHHBIX CHCTEM;

— Mero/bl HCKYCCTBEHHOTO MHTEIIEKTA.

3. O0beM U TPYAO0EMKOCTD TUCHHUIIIHHBI

Jlanueie 00 obuieM 00beMe NUCHMIUIMHBI, TPYAOEMKOCTH OT/ACNIBHBIX BHIOB Y4eOHOI
paboThI MO TUCLUILIMHE (M pacipeiesieHHe 3TON TPYA0EMKOCTH [0 CEMECTPaM) IPE/ICTABICHBI B
TabuIe 2.

Tabnuia 2 — O0beM U TPYAOEMKOCTh JUCIUIUTHHBI

TpynoemkocTsb o

Bupn yue6Hoii paboTbt Bcero ceMecTpam
Ne7
1 2 3

Oowast TpyroeMkocTh aucuuiuinael, 3E/ (vac) | 4/ 144 4/ 144
V3 HUX YacoOB MPAKTUYECKOU MMOJATOTOBKH

AyauTOpHBIC 3aHITHS, BCETO Yac. 20 20
B TOM YHCIIE:

nexumu (JI), (vac) 10 10
npakTuueckue/cemunapckue  3anarus  (I13),

(gac)

naboparopasle padots! (JIP), (dac) 10 10
KypcoBoii mpoekT (padora) (KII, KP), (dac)

9K3aMeH, (Jac) 9 9
CamocTosTensHast paboTa, Bcero (Jac) 115 115
Buo npomesycymounoi ammecmayuu: 3ader,

nudd. 3auver, sk3amen (3auer, dudd. 3au, | Ok3. DK3.
Dk3.*%%)

IMpumMeuanue: “KaHIUIATCKUN SK3aMEH

4. Copep:xaHue AUCUMIIHHBI

4.1. Pacnpe}]eneﬂne TPYAOEMKOCTH JMCUMUILJIMHBI 110 pa3jiejiaM 1 BUlaM 3aHSATHH.

Pa3uem)1, TEMBbI IUCHUIIIIMHBI U UX TPYAOCMKOCTb IIPUBE/ICHBI B Ta6J’II/II_IC 3.

Tabnuia 3 — Pa3zenbl, TeMbl JUCHHUIUIMHBL, UX TPYIOSMKOCTh

Pa3zlem>1, TEMBbI JUCITUILIIMHBI

Jlexmun
(qac)

113
(€3)
(uac)

JIP
(qac)

KIT
(1ac)

CPC
(dac)

Cemectp 7

Pasznen 1. OCHOBBI TEOpHH MOJETUPOBAHUS
CHCTEM.

Tema 1.1. [TonsaTHitHbII anmapaT TEOPUH
MojenpoBanus cucteM. GopmanbHOE
onucanue Mozeneil. BxonHble n BBIXOJHBIE
Bo3zelcTBus. [lepeMeHHbIe COCTOSIHUS.
Tema 1.2. Kitaccuduxanms cucTeM U UX
mojenei. CtaTuyecKkrue U JTUHAMHUYECKHE,
3aMKHYTBIE U PA30OMKHYTBIE CUCTEMBI.
AHaTTHYeCKHe M UMUTAllMOHHBIE MOJIEIIH.

Paznen 2. Monenuposanue
JIETEPMUHUPOBAHHBIX CUCTEM U MPOIIECCOB.
Tewma 2.1. IluHaMHUYECKHE CUCTEMBI C
HENpepBIBHBIM BpeMeHeM. Onncanue B BUe
cUcTeM OOBIKHOBEHHBIX (D (epeHINaTbHBIX
ypaBHeHU. UnclIeHHOE MHTETPUPOBAHIE
cucteM O/1Y. IlonsTre ycTOHYMBOCTH 1
HEKOTOPBIE IPyTUE CBEJCHUS U3 TEOPUU
ABTOMATHYECKOTO YIIPABICHHS.

Tema 2.2. Koneunsle aBTomMatsl. Onucanue B
Buze rpa¢oB Munu u Mypa. BHeninue n
BHYTPEHHHE YCIIOBHUS IIEPEXOJ0B MEXKIY
COCTOSTHUSIMH. 3allMKIMBaHUE KOHEUHBIX
aBTOMATOB.

Tema 2.3. Ceru Iletpu u apyrue croco0bt
MOJIETIMPOBAHNUS MapaJICIbHBIX U aCHHXPOHHBIX
MIPOLIECCOB.

Tewma 2.4. HeycToliunBoe nosejeHue
JIETEPMUHUPOBAHHBIX cUCTeM. DEeHOMEH
JMHAMHYECKOT0 Xaoca.

25




Paznen 3. MoaenupoBaHue ciyyaiHbIX
IIPOIIECCOB M COOBITHH.

Tema 3.1. Ilonsatue o cnyyaifHOCTH U
NICeBAOCTyYaitHOCTH. XapaKTePUCTHKH,
MOMEHTHI ¥ (DYHKIIMH CITy9aifHbIX BEJIHUHH.
[IpoBepka Ha cy4aifHOCTb.

Tema 3.2. MoaenupoBaHue ciiy4aiHbIX BEIUYHH
C 3a7]aHHBIM 3aKOHOM pachpejeneHus. Meron
oOpatHoit ¢pyukimu. Metoasl Heitmana u
KyCOYHO-PaBHOMEPHOH alpOKCUMAIIH.
CrieniuanbHble METO/IbI MOJCIUPOBAHUS
HOPMAJILHO pacIipeesIeHHON CIy4yaiiHOM
BEJINYHHBI.

Tema 3.3. MoaenupoBaHie 3aBUCUMBIX
CITy4ailHbIX BEJIMYUH U COOBITHH.
KoBapuarmonnas Mmatpuna. Beibopounsie
OIIEHKH CITy4aiHBIX BEJIMYMH.

Tema 3.4. [IpoBepka runoTes co ciry4aifHbIMU
BeIWYMHAMU. BUsibl CTATHCTHYECKUX THIIOTES.
Kputepuu Creronenra, Koamoroposa u
[Mupcona. Beruncnenue 10BEpUTENBHBIX
HUHTEPBAJIOB.

25

Paznen 5. Unentudukanus Mozenei
MH(POPMAIMOHHBIX CHCTEM.

Tema 5.1. Onpenenenue yCTOWIMBOCTU U
aZieKBaTHOCTU Mozenel. Jlucnepcust
a/ICKBaTHOCTH U JTUCIICPCHS
BocnpousBoauMoctu. Kpurepuit @uiuepa.
Tewma 5.2. [Tapamerpudeckas HIeHTHHUKAILHS
CHCTEM CPEJICTBAMH PErPECCHOHHOTO aHAIN3a
Tema 5.3. ABTOperpeccuoHHasi MOJIENb U €€
HUACHTU(UKAINS IPH BO3ICHCTBHUH IITYMOB.
IIpumepsl aBTOPErpECCHOHHBIX MPOLIECCOB B
npupoje u Texuuke. [Topsgok mogenu. Merox
JleBuncona-/lypouna n ¢unstp Kanmana.
Tema 5.4. OOy4yeHue CTATHCTUUECKUX MOJICTICH.
MerTo/1pl TUHEHHOTO AUCKPUMHHAHTHOTO
aHaJIM3a ¥ IJIaBHBIX KOMIIOHEHT.

Hroro B cemectpe: 10 10 115

Hrtoro 10 0 10 0 115

Paznen 4. MonenupoBaHue CTOXaCTHYECKUX
CHCTEM.

Tema 4.1. BeposTHOCTHBIC KOHEYHBIE aBTOMATHI.
Oco0eHHOCTH ONUCAHMS U MOJISIMPOBAHHSI.
MonenupoBaHue MOJTHON COBOKYITHOCTH
CITy4aifHBIX COOBITHH.

Tema 4.2. CkpbITble MapKOBCKHE MOZAECTH.
[Ipumeps! 3aga4, pemaeMbix ¢ momomso CMM.
O1eHKa BEPOSITHOCTH MOCIIEI0BATEIBHOCTH
CKPBITBIX COCTOSIHH 110 HAaOJIIOACHUSIM.

Tema 4.3. OCHOBBI TEOPHUH MacCOBOTO
obcnyxuBanus. [Iporecc [Tyaccona. Cucremsl
MaccOBOT'0 OOCITY>KUBaHHS C IPHOPUTETAMHU U
6e3. Ouenka napamerpos CMO
AQHAJTMTUYECKHMHU U MIMUTAI[HOHHBIMH
METOJIaMH.

Tema 4.4. Coueranue qeTepMUHU3MA U
CIIy4ailHOCTH B peajIbHBIX cHcTeMax. Pazmmune
MEXIY CITy4ailHOCTBIO M HEOIIPEAEIEHHOCTBIO.

30

4.2. Conep:xaHue pa3aejaoB U TeM JEKIHOHHbIX 3aHATHI.

ConeprkaHue pa3/iesioB U TeM JICKLIIMOHHBIX 3aHSATHH MPHUBEACHO B Tabnuie 4.
Tabmuma 4 — ConeprkaHue pa3iesioB ¥ TEM JISKIIMOHHOTO IHKJIa

Homep o
Hazanue u cozepkaHue pa3ieaoB H TeM JECKIMOHHBIX 3aHATHH
paszena
1 Paznen 1. OcHOBBI TEOPUH MOJAETHPOBAHHS CUCTEM.

Tema 1.1. IloHsATHIHBII annapaT TEOPHUH MOJEIIUPOBAHUSI CUCTEM.
®dopmanbHOE ONMCAaHUE MOJIeNIeH. BXoJHbIE M BEIXOAHBIE BO3IECHCTBUSI.
IIepeMeHHBIE COCTOSTHHUSL.

Tema 1.2. Knaccudukauus cucreM u ux mojeseid. CtaTudeckue u
TMHAMHYECKUE, 3aMKHYTbIE ¥ PA30MKHYThIE CUCTEMBbI. AHAJIUTHYCCKUE U
UMUTALMOHHbIE MOJIENH.

2 Pa3nen 2. MozenupoBaHUe IeTEPMHUHEPOBAHHBIX CHCTEM H IIPOLECCOB.

Tema 2.1. JluHaMHUECKUE CUCTEMBI C HEMPEPHIBHBIM BpeMeHeM. Onucanue B
BHUJIC CUCTEM OOBIKHOBEHHBIX I depeHnnanbHbiX ypaBHeHHA. UncieHHoe
unrerpuponanue cucreM OJ1Y. [loHsTHE YCTOHUNBOCTH M HEKOTOPBIE APYTHE
CBEICHMS U3 TEOPUHM aBTOMATHYECKOTO YIIPABICHHMSI.

Tema 2.2. Koneunsle aBroMatsl. Onucanue B Buze rpagos Mumu u Mypa.
BHeninue 1 BHyTpEeHHHE yCIIOBUS IEPEXOOB MEXKLY COCTOSIHUSAMH.
3aiMKIMBaHHE KOHEYHBIX aBTOMATOB.

Tema 2.3. Cetu Iletpu u apyrue crnoco0Obl MOAEIUPOBAHUS MAPAJUICIBHBIX U
ACHHXPOHHBIX TIPOLIECCOB.

Tewma 2.4. HeycToiiunBoe noBeJjeHHEe JETEPMUHUPOBAHHBIX ccTeM. DeHOMEH
JMHAMHYECKOro Xaoca.

3 Pazpnen 3. MoaenupoBaHue cyyaitHbIX MPOLECCOB M COOBITHIA.

Tema 3.1. IlonsiTHE O CAY4aHOCTHU U IICEBAOCTYyYailHOCTH. XapaKTepUCTHKH,
MOMEHTBI H QYHKIHHU CIy4aiiHbIX BennurH. [IpoBepka Ha ciy4ailHOCTb.
Tema 3.2. MogenupoBaHue CitydaifHbIX BEIMYHUH C 33laHHBIM 3aKOHOM
pacnpenenenus. Meron oopatHoit ¢pyHkuun. Meroas Hefimana u kycodHo-
paBHOMEpHOI1 annpokcumanuu. CrenualibHble METOAbI MOJEIUPOBAHUS
HOPMAJIbHO paclpe/ieIeHHOMN Ciry4aiiHON BEJIMYHHBIL.




Tema 3.3. MozennpoBaHue 3aBUCUMBIX CIIy4aiHbIX BEJIMYMH U COOBITHIA.
KoBapuarmonnas Matpuiia. BeIOOpoUHbIe OLEHKH CITyJaifHBIX BEJIHUHH.
Tema 3.4. [IpoBepka rumoTe3 co c1y4aiiHBIMU BeIMYUHAMH. Busl
craructuueckux runores. Kpurepun Cteionenta, Konmoroposa u I[Tupcona.
Beluncienne J0BepUTEIbHBIX HHTEPBAJIOB.

4 Paznen 4. MonenupoBaHue CTOXaCTHYECKUX CHCTEM.

Tema 4.1. BeposiTHOCTHBIE KOHEYHBbIE aBTOMAaTbl. OCOOCHHOCTH OMUCAHUS 1
MoienupoBaHusi. MoenupoBaHie NOJHONH COBOKYITHOCTH CITy4altHBIX
COOBITHI.

Tema 4.2. CkpeiTbie MapKoBckue Moaemu. [Ipumeps! 3a1a4, permaemMsIx ¢
nomomibto CMM. OneHka BepOSITHOCTH TTOCIIE0BATEIbHOCTH CKPBITBIX
COCTOSTHHH 110 HaOJIIOICHUSIM.

Tema 4.3. OcHoBBI Teopuu MaccoBoro oociyxuBanus. [Ipouecc [Tyaccona.
CucTemMsl MaccoBOT0 00CITyXKMBaHUA C ITpuopuTeTaMu 1 6e3. OuneHka
napameTpoB CMO aHaIUTHYECKMMU U UMUTAIIMOHHBIMU METO/IaMHU.

Tema 4.4. Coueranue AeTepMUHU3MA U CIIyYaHHOCTH B PEaIbHBIX CUCTEMAX.
Paznuyme MeXay cIy4aifHOCTBIO U HEOIPEAEIEHHOCTBIO.

5 Paznen 5. UnenTudukanus Monenell HHGOPMAIUOHHBIX CHCTEM.

Tema 5.1. Onpenenenne ycTOMYMBOCTH U a/IeKBaTHOCTH Moenel. [lucnepcus
aZIeKBaTHOCTHU U Jucnepcus BocnpousBoauMoctu. Kpurepuii @umepa.

Tema 5.2. [lapameTprueckast HACHTH()UKAINA CHCTEM CPEACTBAMU
PErpPecCCHOHHOT0 aHaN3a

Tema 5.3. ABTOperpeccnoHHast MOAENb U €€ NACHTUHUKALUS [IPU
BO3/eiicTBUY IIyMOB. [IprMeph! aBTOpErpecCHOHHBIX TIPOIIECCOB B IPUPOJIE U
texuuke. [lopsmox monenu. Mertox Jlesuncona-/lypouna u ¢punstp Kanmana.
Tema 5.4. OOyueHne cTaTHCTHUECKUX MoJieaeld. MeTo/p! IMHEHHOTO
JIUCKPUMUHAHTHOT'O aHAJIN3a U TJ1aBHBIX KOMIIOHEHT.

4.3. IIpakTHYecKkHe (ceMHHAPCKHUE) 3aHATHS

TeMbl MPaKTUYECKUX 3aHATHI M UX TPYZA0EMKOCTh IPUBEICHBI B TA0IHIIE 5.
Tabnuua 5 — [IpakTHuecKue 3aHITHs U UX TPYJIOEMKOCTh

N3 Hux
Temsr DopMeI o
No TpynoeMKkocTs, | mpakTH4eckoii | Ne pazaena
NPaKTHYECKUX | PAKTUYCCKUX
n/n N N (gac) MMOATOTOBKH, | IMCLMITIHHBI
3aHATHI 3aHATHI (uac)

| YyeOHBIM IUIaHOM HE MPESYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATHSA

TeMbl 1aOOpaTOPHBIX 3aHATHI M UX TPYAOEMKOCTh MTPUBEICHBI B Ta0IHILIE 6.
Ta6umma 6 — JlabopaTopHble 3aHITHS U UX TPYJOEMKOCTh

2 MopenupoBaHue CUCTEM B BHJIE 4 4
KOHCYHBIX aBTOMAaTOB U
MMHTALS BHEIIHEH CpeJIbl

3 Perpeccuonnslii ananus 2 5

Bcero: 10

4.5. KypcoBoe npoeKkTHpOBaHHUe/ BbINOTHEHHE KyPCOBOii paboThl

V4eOHBIM IIIAHOM HE IPELYyCMOTPEHO

4.6. CamocTosiTe/IbHasA paboTa 00y4aromuxcs

Buzpl camocTosTeNnbHOM pabOThI U €€ TPYIO0EMKOCTh MPUBEICHBI B TA0IHIIE 7.
Tabmuia 7 — Butbl caMOCTOSITENILHON pa0OTHI B €€ TPYJ0EMKOCTh

Bup camocrosiTenbHON paboTh Bceero, uac Cewmectp 7, wac

1 2 3
W3zyuenne TEOPETHYECKOTO Marepuana

70 70

nucuumiusel (TO)
OdopmieHre OTYETOB 10 JIaDOpPaTOPHBIM 10 10
padoram (JIP)
IoaroroBka K  TEKymieMy  KOHTPOIIO 2 2
ycneBaemocti (TKY)
Jomamree 3amanue (/13) 8 8
KonTtpousbable pabots 3a04HuKoB (KP3) 10 10
[loaroroBka K NPOMEKYTOYHOW AaTTECTAINH 15 15
(IA)
Bcero: 115 115

5. TepeyeHb y4eOHO-MEeTOTUYECKOTO O0ecTIeYeHUsI
AJISl CAMOCTOAITEIbHOM Pad0ThI 00y4AIOLIHUXCS N0 JUCHUILIHHE
(Mmony.aio)

VY4eOHO-MeTOAMYECKHE MaTepHalbl Ui CaMOCTOSTEIbHOW pPabOThl 0OYyYarOIHXCs
yKa3aHbl B IL.IL 7-11.

6. HepequL MNEeYAaTHBIX U JJICKTPOHHBIX yqeﬁm,lx I/l3llaHI/Iﬁ

INepeyeHp neyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3/IaHMI IpUBeeH B Tabnue 8.
Tabauua 8— IlepeueHb EYATHBIX M JJIEKTPOHHBIX YU€OHBIX M31aHUI

No HaumenoBanwe nabopatopusix | TpymzoeMKOCTh 13 rux
patop Py > | mpakTudeckoi | Ne pasmena

/1 pabor (4ac) MOJATOTOBKH, | JACHUIUIHHBI
(uac)
Cemectp 7
1 MopenupoBaHue cily4yaitHOM 4 3

BEJIMYHHBI C 34JaHHBIM 3aKOHOM
pacnpeneneHus

HIudp Bbubnnorpaduyeckas ccpuika / URL anpec Komyectso
9K3EMILLIPOB B
oubnmuorexe
(xkpome
JJIEKTPOHHBIX
9K3EMILISIPOB)

004 CTaTHCTHYECKUE METOABI MOJCIUPOBAHUS HMH(POPMAIIOHHBIX 20
A 94 cHucTeM : yuebHo-MeTonudeckoe nocodue / A. C. Adanacenxo ; C.-

[etep6. roc. yH-T aspokocM. npubdopoctpoenus. - CII6. : U3a-Bo

I'VAIL 2019. - 51 c.




004
A 94

IIpuMeHeHHe CBEPTOYHBIX HEHPOHHBIX CeTel Ui HACHTH(UKALINI
cucteM : ydeOHoe nocodue / A. C. Adanacerxo ; C.-Iletep6. roc.
YH-T a’spokocM. npubopocrpoenus. - Cankr-IlerepOypr : M3n-Bo
I'YAIL 2021.-42c.

20

Ne i/ HaumenoBanne

He npexycmoTpeno

658
C 56

CoseroB b.4., SIkones C.A. MozaenupoBanue cucteM. Y 4eOHUK
Juts By30B (6 - e u31. ). - M.: Beicias mkoaa, 2009.

64

519.6/.8 | Craructudeckoe MOJENUpOBaHHE HH(GOPMALMOHHBIX —CHCTEM

C178

[Texcr] : yuebHOe mocobue. Y. 1 / C. H. Bopobses [u ap.] ; C.-
Tletep6. roc. yH-T aspokocm. mpudopocrpoenus. - CII0. : Uza-Bo
I'YAIL 2010.- 151 c.

109

9. MarepunajibHO-TeXHHYecKas 0a3a

CocraB  MaTepuallbHO-TEXHHYECKOH  0a3bl, HEOOXOMMMON IS  OCYLICCTBICHHUS
00pa30BaTeIbHOrO Mpoliecca Mo JUCHUILTHHE, IPEACTaBICH B Tabnuuel 2.
Tabnuia 12 — CocraB MaTepualibHO-TEXHUYECKOW 0a3bl

519.6/.8 | MaremaTH4yeckoe MOJEIMPOBAaHUE CHCTEM U Tporeccos [Teker] :

re2

yuedHoe nocodue / H. B. T'ony6esa. - CII6. [u ap.] : Jlans, 2013. -
191c.

15

. . Howmep aynuropun
No /i HanmeHoBaHne cocTaBHON 4acTH MaTEpPHUAIbHO-TEXHUUECKOM (nipn
B 6a3bl P
HEOOXOAUMOCTH)
1 MynbTUMe I HAS ICKIMOHHAS ay TUTOPUSL
2 BeruncaurensHas 1aboparopus 33-02, 33-07

http://e.lanbook.com/books/element.php?pl1_id=68472

IletpoB, A.B. MopenmupoBanue NpOLECCOB M CHUCTEM
[DnexrponHsIii pecypc] : yueOHOe mocobue. — DIIEKTPOH. JaH. —
CIIO6. : Jlanp, 2015. — 288 c.

TCHCKOMMyHHKaHHOHHOﬁ CECTH ((MHTCpHCT»,

7. IlepedeHb 3JIEKTPOHHBIX 00pa30BaTe/IbHBIX PECYpPCOB

HH(pOPMANHOHHO-TEJIEKOMMYHUKAIINOHHOM ceTH «AHTepHeT»

IMepeyeHs 9NIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos

npuBesieH B Tabnuue 9.
Tabmuua 9 — IlepedeHb 3JIEKTPOHHBIX 00pa30BaTENbHBIX PECYpCOB MH(POPMALMOHHO-
TEeIeKOMMYHUKAIIMOHHOH cetH «HTepHeT»

nH(pOpPMaLMOHHO-

HCO6XOL[I/IMLIX A1 OCBOCHHSA JTUCHHUILIMHBI

URL agpec

HaumMenoBanue

http://fablabs.ru/wiki/index.php/Anaconda

Anaconda

PyCCKO}ISLI‘IHa}I JOKYMCHTaIMA 110 NaKCTy

http://is.ifmo.ru/books/perestr_struct/

Tomck, 2006., 288 ¢

Iugnosckuit C.B. ABroMaTnueckoe
ynpasieHue. [lepectpanBaeMbie CTPYKTYPBI.

8. Ilepeyens nHpOPMALMOHHBIX TEXHOJIOT Uil

8.1. IlepeyeHb NPOrpaMMHOro odecneveHusi, HCMOJb3yeMOro NPH OCYIeCTBICHHH

oﬁpaaoBaTeanoro npouecca nmo AMCUMIIMHE,

[epeuens ucoIp3yeMOro MPOrpaMMHOTo 0OeceueHus npezcTasieH B Tadiuie 10.

Tabnuua 10— Iepeuenp nporpaMMHOro odecreueHus

Ne HaumeHnoBanue
/1

1 GPSS/PC

2 Anaconda Individual Edition

3 Python 3.7

4 JetBrains Pycharm IDE Community Edition

11.

8.2. IlepevyeHb MH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,HCIIOIb3YeMBIX PH

OCyHI€CTBJICHUHN OﬁpaSOBaTeJIBHOFO npouecca mo ITuCHUIJInHe

[Mepeuens ucnonb3yemMbIx HHGOPMALMOHHO-CIIPABOYHBIX CUCTEM MPE/ICTaBIICH B TaOIUIEe

Tabmnuua 11— Iepeuerp nHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

10.0ueHoYHBIE CPEACTBA IJISl NPOBEICHUSI IPOMEKYTOUYHONM aTTeCcTAlHHA

10.1. CocTaB OLEHOYHBIX CPeICTBAJIA MPOBeIeHHUs NPOMEeKYTOUHOMH aTTecTalul
00yuaromuxcsi N0 THCHMILUINHE NPUBeeH B Tabaume 13.

Ta6nuia 13 — CocTaB OIIGHOYHBIX CPEJICTB sl IPOBEACHHS IPOMEKYTOYHON aTTECTAIIH

By npoMexyToyHOH aTTecTaluu

IlepeueHpb OLIEHOUHBIX CPEJICTB

DK3aMeH

CruCcoK BOIPOCOB K 9K3aMEHY.

10.2. B kauectBe

KPUTEPHEB OLIEHKU yPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)

KOMIIETCHIMH 00y4YaronMMHUCs IPUMEHsIeTCs S-0aiIbHas 1IKajia OLeHKH ChOpMUPOBAaHHOCTH
KOMIIETeHIIUII, KOTOpasi puBe/eHa B Tabnuie 14. B TedeHne cemecTpa MOKET HCIIOIb30BAThCS
100-6ampHast mKana MOAYIbHO-PEUTHHIOBOI CHCTEMbI Y HUBEPCHUTETA, IPaBHJIa
HCIOJIb30BAHUS KOTOPO#, YCTaHOBJICHBI COOTBETCTBYOLMM JOKAIBHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabnuua 14 —Kputepuu onieHKH ypoBHs c(OPMHUPOBAaHHOCTH KOMITETCHIMI

Or1eHKa KOMIIETEHI N
5-0aJuTbHasl KA

XapakTepucTika chOpMHUPOBaHHBIX KOMITETSHIIUN

— oOyyatomuiics IIyOOKO M BCECTOPOHHE YCBOMJ IPOTpPaMMHBIN
Marepuai;

— YBEPEHHO, JIOTHYHO, [10CJIEJ0BATENLHO U TPAMOTHO €I0 M3J1araer;
— ONUPAsACh HA 3HAHMS OCHOBHOW M JIOMOJIHUTEIBHOH JUTEpaTyphbl,

«3aAYTCHO»

«OTIYHO»
TECHO IPUBA3BIBAET YCBOGHHBIE HAy4dHbIC IOJIOXKEHHS C
«3aUTEHO» o
TIPAKTHYECKOI eATeTbHOCTHIO HalIPaBIICHIS,
— yMeJI0 000CHOBBIBAET M apTYMEHTUPYET BBIIBUIA€MbIE UM HJIEH;
— JIENIaeT BLIBOJILI U 0000IIEHN S
— cBOOOJIHO BIIaJIe€T CUCTEMOI CeNaI3UPOBAHHBIX TOHITHH.
—oOyuaromuiicss TBEpAO YCBOMJ IIPOrPaMMHBIA  MarepHa,
IPAMOTHO M IO CYLIECTBY H3JaraeT ero, ONMUpasch Ha 3HAHUSA
OCHOBHOH JINTEPATYPhI;
— HE JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;
«XOPOLLIO» zony ym i

— YBSI3bIBAET YCBOCHHBIC 3HAHHS C MPAKTHYECKON AESATENBHOCTHIO
HAaIpaBIICHUS;

— apryMEHTHPYET Hay4HbIC OJI0KCHUS;

— JIENIaeT BLIBOJILI U 0000IIEHNS;

— BJIAJICET CUCTEMOH CIELMATM3UPOBAHHBIX TOHSITHH.




Or1eHKa KOMITETEHIMHA

S-OayutbHas IIKaIa

XapaktepucTrka chOpMUPOBAHHBIX KOMITETCHIIUI

«YIOBJICTBOPUTEIBHOY
«3aYTCHO»

OCHOBHOM JIMTEPATYpBhI;

HarnpaBJICHUs;
— c1a00 apryMeHTHPYET Hay4HbIE TOJI0KEHUS;

— OOy4arLIMICS  YCBOWJI TOJBKO OCHOBHOH  MPOrpaMMHBIN
MaTepuall, 10 CyIIECTBY M3JIaraeT ero, ONMpasch Ha 3HAHUS TOJBKO

— JOIIYCKacT HECYLIECCTBECHHBIC OIIHOKH U HCTOYHOCTH,

— UCHBITHIBACT 3aTPYAHCHHUS B IIPAKTHYCCKOM IIPUMCHCHUU 3HAHUI

— 3aTpymHseTcs B (HOpMyIUPOBAHUH BEIBOJOB M 0000ICHHUIL;
— YaCTUYHO BJIAJIEET CUCTEMOH CNENMAIU3UPOBAHHbIX MOHATHIA.

«HEYIOBJIETBOPUTEIILHO»
«HE 3a9TCHO»

Matepuana;
— JIOIyCKaeT CYLIECTBEHHbIE OIIMOKH U

— He QOpMyIHpPYET BHIBOAOB U 0000IICHHH.

— oOyyaromuiics He yCBOWJ 3HAYUTENBHOW YacTH NPOrpaMMHOTO

HCTOYHOCTH  IIpU

paccMOTpeHHH PO6IIeM B KOHKPETHOM HAIPABIICHUH;
— UCIBITBHIBAET TPYIHOCTH B MPAKTHIECKOM TIPUMECHEHHHN 3HAHUIA;
— HE MOXXET apryMEHTHPOBATh HAYYHBIC [TOJI0KCHHS;

10.3.

Tunosbie KOHTPOJIbHBIC 321aHUA WJIH HHbIC MATEPUAJIbI.

Bompocs! (3aa4n) As1s 9K3aMeHa MpeACTaBlIeHbl B Tadauie 15.
Tabmmma 15 — Borpocs! 1151 5k3aMeHa

Kon
Ne i/t Ilepeuenp BompocoB (3a1a4) [Jis 9K3aMeHa HHMKaTOpa
1 Lenu 1 3a1au MOJEIMPOBAHUS CUCTEM OIIK-1.3.1
2 Mopenu u ux ponb B U3y4eHuu mpoueccoB ¢pynkiuonnposanus | OITK-8.3.1
nc
3 Knaccudukanust Bunos moaenuposanust NIC OI1K-8.3.1
4 AHanuTHdecKue U UMUTaIMonHbie Mojean MC OI1K-8.3.1
5 KombunnpoBanHble (aHAINTHKO-UMHATaIMOHHbIE) Mojenu C OIIK-8.3.1
6 dopmanbHOE ONHMCAaHNE AWHAMUYECKHUX cucTeM. DHporeHHsie n | OIIK-8.B.1
9K30I'€HHBIE  IIEPEeMEHHbIE. 3akoH  (YHKLIHOHUPOBAHUS
CHCTEMBI.
7 OCHOBHBIE IOHSATHS TEOPUH MOJICIUPOBAHUS CUCTEM OIIK-1.3.1
8 ITonsitue nuueitHoit cucremsl. [lpunuunel cynepnosuuuu u | OITK-1.3.1
rapMOHHMYECKOH BEPHOCTU B JIMHEHHBIX CHCTEMAX.
9 dopmanbHOE OMHMCaHUE AMHAMHYECKUX cucTeM ¢ momoibio | OITK-1.3.1
OJ1Y. O6as cxema 4uciIeHHOro pereHust Ha OBM. OIIK-1.Y.1
10 Beisectu popMyis! sBHOTO MeTona pemenus cuctemsl OY (mo | OINK-1.3.1
Diinepy). [Toscuuts npobiemy BeIOOpa mara unTerpuposanus. | OIK-1.V.1
11 YucneHHoe pelieHUue ypaBHEHMH TuHamudyeckod cucremsl | OIIK-1.3.1
meromamu Anamca u Pynre-Kytrel. 3apucoBare Omnok-cxemy | OITK-1.Y.1
peanuzanun Ha OBM.
12 JuckperHo-croxacrudeckue moaenu B VIC (P - cxembl) OIlIK-1.3.1
OIIK-8.3.1
13 IIpoBectn aHanu3 mnoBeneHUs AMHamuyeckoil cucrembl no | OIIK-1.Y.1
($ha3oBOMy HOPTPETY M ABTOKOPPENALMOHHON (DYHKIHH. OIlK-1.B.1
14 HenpepsiBHo-croxactuueckue moaenu B UC (Q - cxembl) OIIK-1.3.1
OIIK-8.3.1

15 [onsitue cnyuvaitHoctu B mozpenupoBanuu cucteM. Croco0sr | OITK-1.3.1
MPOBEPKH YHMCIIOBBIX IMOCJIEN0BATENLHOCTEN Ha ciydaiinocts u | OIK-1.V.1
HE3aBUCUMOCTb.

16 Ienepaunst 6a30BbIX MCeBAOCTydYaiiHbIX nocnenoBarenbHocteit | OIMK-1.3.1
Ha DBM u ee npumeHenue npu paspadorke VC. OIIK-8.3.1

17 Ioctpouts anroput™ QopmupoBanus mociaenosarensHoct | OIMK-1.3.1
YyHcesn c TPEYTOJIbHBIM 3aKOHOM pacnpenenenus | OIIK-1.V.1
METOJIOM 00paTHOI QYHKIHH. OIIK-1.B.1

18 IMoctpouts anroput™ GopmupoBaHus mocaenoBarenpHocted | OINK-1.3.1
YKCce ¢ 3alaHHBIM 3aKOHOM pacnpezaenenus meronoM Heiimana. | OIIK-1.V.1

OIIK-1.B.1

19 Ipusectun anroputrmel (opmupoBanus nocnenosarenbHocreit | OITK-1.3.1

YHCcesl ¢ HOPMAJIbHBIM 3aKOHOM pacIipe/lesIeHHsI. OIIK-1.V.1
OIIK-1.B.1

20 IMpuHOUIBL ANrOpUTMU3aLUH nponeccoB (yHknuonuposanus | OIIK-8.3.1
HC

21 Brluncnenne — koBapuanmuoHHOW — MaTtpuisl  gaHHbIX | OIIK-1.V.1
MOJICIMPOBAHHE 3aBUCHMBIX CITyYaliHBIX BEJINYHH. OIIK-1.B.1

22 MeTozs! mocTpoeHust Moaenupyroumx anroputmon NUC. OIIK-8.3.1

OIIK-8.V.1

23 Ioctpoenue rpadpuueckux cxem monenupyromux amropurmos | OITK-1.B.1
HC. OIIK-8.B.1

24 [onmyuenue u MHTEpNPETAHs PE3YIBTATOB MOJIECIUPOBAHUS OIIK-1.3.1

OIIK-8.3.1

25 IIpeobpa3zoBanus CITy4aiHbIX nocnenoBarensbHoctelt | OIIK-1.VY.1
(YMHOXEHHE Ha CKaJsIp, CIOXKeHHe co  ckasipoM, ciaoxenue ¢ | OIIK-1.B.1
JIpYyroi MOoClIe0BaTeNbHOCTBI0). Pelenue 3anaun o aucnepcuu
CYMMBI CIyYalHbIX BEJIMYHH.

26 CroxacTH4ecKnue CHCTEMBI U BO3MOXKHOCTH nX KommbrotepHoro | OITK-1.3.1
MOJICJIUPOBAHUS.

27 IIpoBepka craructuyeckux rumnote3. Ilpumenenue kputepuen | OIIK-1.3.1
Cretonenta, ®uuepa u Ilupcona. Pewenue 3amaun pacdera | OIK-1.Y.1
OJIHOCTOPOHHUX M JIBYCTOPOHHHUX J10Beputenbubix unrepsaios. | OIK-1.B.1

28 Jluneiinas perpeccus — oOLMe NOHATHS, IPEAUKTOPLL, (hakropsl, | OIIK-1.3.1
OTKJIUKH.

29 Pemenne ypaBHeHus perpeccun MeTtonoM HauMeHbiux | OIIK-1.3.1
KBaapartoB. Penienne 3anaun o BerurcaeHnd marpunsl STkoou. | OIK-1.V.1

30 IMoctpoenue anropurMa mpoBepku perpeccMoHHoi Momenu Ha | OINK-1.V.1
a1eKBATHOCTb. OIIK-1.B.1

31 WUmuranus  cnyvyaidHbiXx — coObiTuii  mpu  umurtanmonHsix | OITK-1.3.1
JKCIepuMeHTax. Pelenue 3aga4yn o nposepke notoka coosituii | OIK-1.Y.1
Ha OPJMHAPHOCTb.

32 INoBbimenne  ycroifumBocTH perpeccuoHHoro anammsa k | OIIK-1.V.1
aHOMaJIMSIM B HCXOJHBIX JaHHBIX. Pernenuwe 3amgaum mowucka | OITK-1.B.1
aHOMAJIbHBIX BBIOPOCOB B 3KCIEPUMEHTANIHBIX JaHHBIX IIO
KpuTepuio 3G.

33 Unentudukanus mapameTpoB Mojenu ckomib3suiero cpexsero | OITK-1.V.1
makeTHbIM MeTo/oM. [locTpoenue anroputma Beibopa nopsiaka | OITK-1.B.1
MOJIEINH.

34 Henuneitnpie momemn MC. OcobenHoctu  upentudukanun | OITK-1.3.1
HEJIMHEHHBIX MOJICIIEH CHCTEM. OIIK-8.3.1




35 IIpodnema  obecredenuss TouHOCTH UM jgocroseproct | OIIK-1.3.1
PE3YNBTaTOB KOMITBIOTEPHOTO MOJICTMPOBAHHMS OIIK-8.3.1

36 VnenTuduxanus mapaMeTpoB MOJENH CcKoib3sumero cpexsero | OINK-1.V.1
pekyppeHTHbIM MeTonoM. [loctpoenue anroputma BbiOopa | OITK-1.B.1
HOPSI/IKA MOJIEIH.

37 Hcnone3oBanue MetomoB  MammHHOTO — oOywenust npu | OIIK-1.3.1
moenpoBanuu YIC OIIK-8.3.1
38 Oco6eHHOCTH OCTPOEHHS MOAEIUPYIOMUX alropuT™MoB cucteM | OIIK-8.3.1
U cereit MaccoBoro oOciyxuBaHus. Pemenne 3amaum | OITK-8.V.1
mozenupoanusi CMO «HTTP-cepBep» B 001ieM Buje. OIIK-8.B.1

39 IIpencraBnenne acunxponnoix MC B Buzme cereit Ilerpu. | OIIK-8.Y.1
OcHOBHbIE IPUHIMIIBI U IpUMEpPHI Hcnonb3oBanus. [locrpoenne | OIIK-8.B.1
rpacga cetu IleTpu a1 CHCTEMBI «aBTO3aNPABOYHAs CTAHIIHAY.

40 IIpuHuunel ucmonb30BaHus UCKyccTBeHHOro uHTemmiekra ais | OITK-8.3.1
noctpoerus moneneit UC

Bompocs! (3aaaun) ams 3adera / audd. 3aueTa npeacraBieHsl B Tabuuie 16.
Tabmuua 16 — Borpocsl (3amaun) juist 3aueta / qudd. 3auera

Ne i/ INepeueHs BompocoB (3axa4) s 3auera / qud¢. 3adera
V4eOHBIM IITAHOM He IIPeTyCMOTPEHO

Ilepeyenp TeM MaJIsi KypCOBOTO MPOEKTHPOBAHUS/BBINOIHEHHS KypcOBOW paboThI
npeAcTaBieHsl B Tabnuue 17.
Tabauna 17 — IlepeyeHb TeM Ui KypcOBOTO MPOSKTUPOBAHUS/BBIIOIHEHHS KypCOBOH
a00ThI

Ne /it

[IpumepHbIit nepevyeHb TeM TUTSE KypCOBOTO
[IPOCKTUPOBAHHS/BBINOIHEHHSI KYPCOBOI paboThI
YueOHBIM [UIAaHOM HE IPEeyCMOTPEHO

Bompocs!l  ansi mpoBeAeHHMS TNPOMEXKYTOYHOM aTTecTallid B BHAE TECTHPOBAHMSA
npezacTaBieHsl B Tabnuie 18.

Tabauna 18 — IlpumepHsIii nepeyeHb BOIPOCOB J1JIsl TECTOB

Ne /i [IpuMepHbIil IepedeHb BONPOCOB JJIsl TECTOB

He npenycmoTpeno

[lepeueHb TeM KOHTPOJIBHBIX pabOT MO JUCHUIUIMHE OOYYaIOUIMXCS 3a0YHOH (HOPMBI
o0yd4eHws, IpecCTaBIeHbI B Tabmune 19.

Tabnuua 19 — [epeyeHb KOHTPOIBHBIX PA0OT

Ne n/nt [epeueHb KOHTPOJIBHBIX Pa0OT
1 | duckperHo-nerepMuHupoBaHHbie Moaenn (F - cxemsl). Onucanue B BHIC

KOHEYHBIX aBTOMaToB Munu u Mypa.
2 | CnocoObl TIPOBEpKM HYHCIIOBBIX IIOCIEAOBATEIIFHOCTEH Ha CIy4allHOCTh H
HE3aBHCHUMOCTb.
3 | MogenupoBaHHE  HENPEPHIBHO-ICTEPMHUHUPOBAHHBIX CHCTEM C  IOMOIIBIO
annapara OJ1Y 1 Bonpochl YHCIEHHOTO HHTETPUPOBAHHSL.
4 | MonenupoBanne pabOTHl MACCAKUPCKOTO JH(PTa B TPEXITAKHOM 3HaHHA C
nomoIueio cetu Ilerpu.
5 | MogenupoBaHue npoliiecca MoKynku aBuadusieros npu nomoin UML-nuarpamm.
MojenupoBanue pabOThI CTAHIMH AaBTOMOMKH ¢ omolibko annapara CMO.
7 | llpumeps! uaeHTH(UKALNN CUCTEM C TOMOIIBIO aBTOPETPECCHOHHBIX MOJIEIICH.

[=)}

8 | OOBEKTHO-OPUEHTUPOBAHHBIA IMOJAXO0J K MOJICIUPOBAHUIO HH(POPMAIMOHHBIX
cucTeM (Ha mpuMepe BeO-cepBepa).

9 | ®opmanm3zanus TpebOBaHUI K CHCTEME Ha 3Tare pa3padoTKH (OIHCaHKE Iporecca
C IPUMEPOM)

10 | ITpoBepka Mozenelt Ha aIeKBATHOCTh METOIAMH MaTeMaTHYECKOH CTaTHCTHKH.

11 | [IpakTnyeckoe mnpuMmeHeHne Mertoma MonTte-Kapino npum  MonenupoBaHUn
COBPEMEHHBIX MH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM.

12 | ®opmupoBaHne  MOCIEIOBATEIBHOCTEHl  4HMCed €  33JaHHBIM  3aKOHOM
pacnpenenenus. Meron Helimana.

10.4. Meronuueckue  MaTepHanbl,  ONPEACIAIONIME  MPOLEAYPHl  OLICHWBAHMS
WHJMKATOPOB, XapaKTePHU3YIOIIMX OTamnbl (OPMHUPOBAHMS KOMIETEHLHMH, colepxarcs B
JIOKAIBbHBIX HOpPMAaTuUBHBIX akrtax [ YAII, permaMeHTHpYONMX MOPSIOK M HPOLERYpY
MPOBEJICHUSI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTalMu 00Yy4aromuXcst
I'VAIL

11.MeToanveckne yka3aHus JJisi 00y4alonuxcs M0 0CBOCHHIO
AUCUHUTLTHHBI

Lenpro M3yueHNs TUCIUIIIIMHBI SBIISCTCS MOY4YEHHUE CTyICHTaMU HEOOXOIMMBIX 3HAHUH,
YMEHHH ¥ HaBBIKOB B 00JacTH pa3pabOTKM W TMPUMEHEHHsS KOMIIBIOTEPHBIX MOJelneit
MHPOPMAIMOHHBIX M OOLIETEXHHMYECKUX CHCTEM, a TaK)Ke METOJOB MX aHaiu3a, CHHTE3a U
HAEHTH(UKAINY.

11.1. MeTtoanyeckue yKazaHusi 1 00y4aIOIMXCS 10 OCBOEHHUIO JIEKIIHOHHOT 0

MaTepHaJa.

OCHOBHOE Ha3HA4YCHHUE JICKIIMOHHOTO MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
riry0O0KOe U SICHOE M3JI0JKeHHe y4eOHoro Marepuana. Ha3HaueHue COBpeMEHHOM JICKLIMH B paMKax
JMUCLMIUIMHBL HE B TOM, YTOOBI IIOJNYYHTh BCIO HH(OpMANUIO 1O TEME, a B OCBOCHHHU
(yHIaMeHTaNbHBIX MPOOJEM AUCLMUIUIMHBI, METOJOB HAy4YHOrO MO3HAHWS, HOBEHIIHNX
JIOCTH)KEHUH HayyHOW Mblicnu. B yueGHOM mpolecce JeKIysi BBIIOIHAST METOAOJOTHYECKYIO,
OpraHU3alHOHHYI0 U HHOOPMAUMOHHYIO (GyHKIMH. JISKIHUs pacKpblBacT MOHSATUIHBINA armapat
KOHKPETHOM 001acTu 3HaHus, e€ NpoOieMbl, aeT LEeJbHOE IMPEICTaBIeHHE O AUCLHILIMHE,
IIOKA3bIBAET B3aUMOCBS3b C JPYTHMMH TUCIUILTHHAMU.

HHaHI/IpyCMHC pe3yJibTaThl IIPU OCBOCHUU 06y‘IaIOH_II/IMI/IC$I JICKIIMOHHOTI'O MaTepualjia:

— TIOJYYEHHE COBPEMEHHbBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHMH, YPOBEHb KOTOPBIX
onpezessieTcs eJeBoi YCTaHOBKOM K Ka)KI0H KOHKPETHOM TeMe;

—  TIOJIy4€HHUE ONbITA TBOPYECKOH paboThl COBMECTHO C IPETIO/IaBaTeNIEM;

— pa3BUTHE NPO(ECCHOHATBHO-ISNIOBBIX KauyeCTB, JIIOOBH K NPEAMETY M CaMOCTOSTEILHOTO
TBOPYECKOTO MBIIIIICHHS.

— MOsABJIEHHE HEOOXOIMMOro HHTepeca, HE0OX0ANMOTO ISl CAMOCTOSATEIILHOM PaboThI;

— TIOJyY4€HHE 3HAHUH O COBPEMEHHOM YPOBHE Pa3BUTHSI HAyKH M TEXHHKHM M O MPOTHO3E MX
pa3BUTHS Ha OJIVDKAMIIIE TObI;

— HAYYUTHCS METOANYECKH 00pabaThIBaTh MaTepuall (BBIICIATH TJIABHBIC MBICIH U ITOJI0XKEHHUS,
MPUXOAUTH K KOHKPETHBIM BBIBOJAM, IOBTOPSTh UX B PA3IMUHBIX (HOPMYITHPOBKAX);

— MOJy4eHHEe TOYHOTO MOHMMAHHMS BCEX HEOOXOAMMBIX TEPMUHOB U IIOHATHH.



JlexIMOHHBIH  MaTepHal MOXET CONpPOBOXKAATHCS JAEMOHCTpauueil crnaiinoB u
UCIIOJIb30BaHUEM PpA3JAaTOYHOTO Marepuaia MpH MPOBEJCHUH KOPOTKHX JHUCKyccuil 00
0COOCHHOCTSIX MPUMEHEHHS OT/AEJIBHBIX TEMATHK 110 JUCIUIUINHE.

CTpyKTypa IIpe0CcTaBIeHNs JSKIIMOHHOTO MaTepuaa:
— H3noxeHue TEOPETUYECKUX BOIPOCOB, CBA3AHHBIX C PACCMATPUBACMO TEMOI.
— OO06001meHne U310)K€HHOT0 MaTepuana
— OTBeTH Ha BO3HHUKAIOIIIE BOIPOCH! 110 TEME JICKIIUH.

Metoanueckre yka3aHUs 110 OCBOCHHIO JICKIIHOHHOTO MaTeprala UMEIOTCS B OHOIHOTeKe
T'YAIL: CratucTudeckue METOIbl MOJCIMPOBaHMS HH(MOPMALMOHHBIX CHUCTEM @ Yy4eOHO-
Mertoxugeckoe mocobue / A. C. Apanacenko ; C.-Iletep6. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSL.
- CIIG. : U3n-Bo I'VAIL 2019. - 51 c.

OTH MaTepuabl TAaK)KE HMEIOTCS B JJIEKTPOHHOM BHUJIE 110 azpecy: https://pro.guap.ru/get-
material/d1216e0e7499a6d4af843fa12737c746.

11.2. MeTtoanyeckue yKazaHusi VISl 00y4a0IMXcsl 10 BbINOJIHEHHIO
J1a00paTOpHBIX padoT

B xo1e BbINOTHEHNS Ta00paTOPHBIX PAOOT 00YUAIOIIUIACS TOIDKEH YITTyOUTh U 3aKPEeTTUTh
3HAHUSI, PAKTUYECKHE HABBIKU, OBJIAJICTh COBPEMEHHON METOIUKOM U TEXHUKOW dKCIepUMEHTa
B COOTBETCTBMM C KBAIM(HUKALUOHHOW XapaKTEpUCTUKOW oOydaromierocs. BoinonHeHne
71a00paTOPHBIX PA0OT COCTOUT U3 IKCIEPHUMEHTAILHO-IIPAKTHYECKOH, PacueTHO-aHATUTHYECKOI
qacTeil U KOHTPOJIBHBIX MEPOIIPUATHI.

BeimnonHeHue 1abopaTopHbIX pabOT 00YyHarOMIMMCS SBISETCS HEOTHEMIIEMOH YacTblO
U3YYEHUS! JUCLMIUIMHBI, ONpeJenseMOd y4eOHBIM IJIaHOM, M OTHOCHTCS K CpEACTBaM,
00€eCreunBaIOIMM PEIICHUE CIESAYIONIMX OCHOBHBIX 3a1a4 00y4aromerocs:

— TpuoOpeTeHHe HAaBBIKOB HCCIIENOBAHUs MPOLECCOB, SBICHUH M OOBEKTOB, N3y4YaeMbIX B
pamMKax AaHHOM JUCLUIUIMHBI,

—  3aKperuleHue, pa3BUTHE U ACTANN3ALMS TEOPETUUECKUX 3HAHUI, MTOTYUSHHBIX HA JICKLUSIX;

— TOJIy4eHHE HOBOI MH(POPMALMH 110 U3Y4aeMOH TUCLHILIUHE;

— mpuoOpeTeHHe HAaBBIKOB CaMOCTOSTEIBbHOW PaboThl ¢ J1abopaTOpHBIM O0OpYIOBaHHEM W
npudopamu.

3aganue 1 TpeGOBAHUS K NPOBeIEHHUIO JIA00PATOPHBIX PadoT

Bapuant 3amaHMs 1o Kakmoi sabopaTopHOW pabore oOydaromuicst IOJIydaeT B
COOTBETCTBMM C HOMEpOM B cmmcke rpymnmsl. Ilepen mposeneHueM mabopaTopHON pPabOTHI
o0yuaromemMycsi CleyeT BHUMATEIbHO O3HAKOMHTBCS € METOAMYECKUMH YKa3aHMSMM IO ee
BBINTOJTHEHUIO. B cooTBEeTCTBHY C 3amaHueM 00yJalOMMICs JOIDKEH MOATOTOBUTh HEOOXOIUMBIE
JaHHBIE, TIOJIyYUTh OT TMPENOJABaTeNsl MONMYCK K BHINOJHEHUIO J1abopaTOpHOH paboThl,
BBINIOJIHUTh YKa3aHHYIO IOCJIEIOBATEIbHOCTh JACHCTBU, NMOMYYUTh TpeOyemble pPe3yJbTaThl,
0()OPMHTH U 3aIIUTUTH OTYET 110 J1abopaTopHOii paboTe.

CrpykTypa u opma oTyeTa 0 JJadopaTopHoii padore

Otuer o nabGoparopHOW paboTe MOKEH BKIIOYATh B Ce0A: TUTYIBHBIA JIHCT,
(OpPMYJIMPOBKY 3a/laHus, TEOPETUYECKHE MOJIOKEHUS, HCIIONb3yeMble IPHU BBINOJIHEHUH
mabopaTopHOW  paboOTHl, ONKMCAHWE IIPOLECCa  BBHINOJHEHUs JIabopaTOpHOH  paboTsl,
WUTIOCTPATHBHBINA MaTepHal (TabauLpbl, TpadKu, CXEMBbI), OTyYECHHbIC PE3yJIbTAThl U BHIBOJIBI.

TpebdoBanus k opopMICHHIO 0TUETA 0 1abopaTopHOii padoTe
IMo kaxgoi mabopaTopHOil paboTe KakAbIM OO0YYarOUIMMCS BBIMOIHIETCS OTACIbHBIN
oruet. TUTYNBHBII TUCT OOPMIISETCS B COOTBETCTBHHU C HIa0IOHOM (00pa31ioM) MPUBEICHHBIM

Ha caiite ['YAII (www.guap.ru) B paszuene «CeKTop HOpMaTHBHOW JOKyMeHTAlMu». TeKCcToBbIE
u rpaduueckue MaTepuanbl oGOpMISIIOTCS B cooTBeTcTBUU ¢ aeiicTByrommmu ['OCTamu u
TpeOoBaHUSAMH, IpUBeAEHHbIMH Ha caiite ['YAII (www.guap.ru) B pasgene «Cektop
HOPMATHBHOM JOKYMEHTAaLUM».

MeToauueckre yka3aHus 10 OCBOCHHIO JEKIHOHHOIO MaTepHalia HMEIoTcs B GHOInoTeKe
I'YAIl: Cratuctudeckue METOJbl MOJACIMPOBAHUS HH(OPMALMOHHBIX CHCTEM: Yy4eOHO-
Meroanueckoe nocodue / A. C. Adpanacenko ; C.-Ilerep6. roc. yH-T a3poKocM. IPUOOPOCTPOEHUSL.
- CII6. : M3n-Bo I'YAIL 2019. - 51 c.

OTH MaTepuabl TAK)KE HMEIOTCS B JJIEKTPOHHOM BHJIE 110 ajpecy: https://pro.guap.ru/get-
material/d1216e0e7499a6d4af843fal2737c746.

11.3. MeTtoauyeckue yKazaHus AJisl 00y4alOIMUXCS MO MPOXO0KIACHHIO
€aMoCTOSATeJbHOH padoThl

B xozie BBINOJHEHUS] CAaMOCTOSITENILHON pabOThI, 00y4Yarouiicss BBIIOIHACT paboTy MO
3a/IaHHI0 M IIPU METOJMYECKOM PYKOBOJCTBE MpPEIOJaBaTeNs, HO 0e3 ero HermocpeICTBEHHOTO
y4acTusi.

Jnst oOy4daromumxcst mo 3a04Hoit Gpopme 00ydeHHs, caMOCTOsATe b HasE paboTa BKIIOYaeT B
ce0st KOHTPOJIBHYIO paboTy.

B mporecce BBIMOIHEHUSI CAMOCTOSITENBRHONH PadoThl, y oOyuatouierocsi popMupyercs
Lesecoo0pazHoe IIaHUPOBaHKUE pabovyero BpeMeHH, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS H
HAaBBIKM B YCBOCHHHM M CHCTEMATH3ALMH MPHOOPETACMBbIX 3HAHHH, 00CCIICYMBACT BBHICOKHI
YPOBEHb YCIIEBaeMOCTH B MEPHOJ OOy4YeHHs, [OMOraeT IOJYYHTh HABBIKM ITOBBILICHUS
po(hecCHOHABHOTO YPOBHSI.

MeToanueckuMH ~ MaTepuagaMd, — HANpaBiSIOLIMMH  CAMOCTOSTEIBHYIO — paboTy
00Y4arOLINXCSl, SIBISIOTCS:

—  y4eOHO-METOAMYECKUiT MaTepral M0 AUCLHIUINHE;

—  METOIMYECKHE YKa3aHHS IO BHIIOIHEHHIO KOHTPOJIBHBIX padoT.

11.4. MeTtoauyeckue yKazaHus A/ 00y4al0MUXCs M0 NPOXO0KICHHIO TEKYIero
KOHTPOJISl yCIeBAEMOCTH.

Texkyumii KOHTPOJb YCIIEBaeMOCTH IIPEAYyCMAaTPUBACT KOHTPOJb KauyecTBAa 3HAHHN
00y4aromuXxcs, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C LETbI0 OLEHUBAHUS XOIa OCBOCHHMS
JTCLIAIUTHHBIL.

Texkyumii KOHTPOJNb YCIEBAGMOCTH OOeCHeYMBaeTCs IMPOBEPOUYHBIMH  pabOTaMH,
HaIpaBJICHHBIMU Ha IPOBEPKY CTETICHH OCBOCHMUSI JICKLIMOHHOTO MaTepHalia, TAK)XXE YUUTHIBAIOTCS
CPOKH c/1a4u J1abOopaTOpPHBIX paboT.

11.5. MeTtoauyeckue yKazaHHs AJIsl 00y4alOIMUXCs MO MPOXO0KIACHHIO
NMPOMEKYTOYHOH aTTecTaluu.

Ilpomexyroynass  arrecrauusi  OOY4YalOIIMXCS  NPEAyCMAaTPHBACT  OLICHUBAHHE
MIPOMEXKYTOUHBIX ¥ OKOHYATEJbHBIX PE3yJIbTaTOB 00y4eHus mo aucuuminHe. OHa BKIIOYAET B
celst:

- 9K3aMeH — (opMa OLEHKHM 3HAHMH, MOJyYeHHBIX OOYyYalolIUMCsS B IIpOIecce
W3y4YeHUsl BCH MUCLUIUIMHBI WK €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NPUMEHATh WX JJIs PCEIICHUs MPaKTUYSCKUX 3a1ad. OJK3aMeH MPOBOJUTCS B HEPUOL
9K3aMCHAIIMOHHON CECCHM M 3aBEPLIACTCS ATTECTALMOHHOW OLICHKOH «OTIHYHO», «XOPOLIOY,
«yIIOBJICTBOPUTENIBHOY, «HEYJOBICTBOPUTEILHOY.

B ciyyae HEBBINONHEHHS W/WIM HEYCICUIHON craud 1 u Oojee nabOpaTOpHBIX paboT,
MaKCHMallbHas OIICHKA Ha 9K3aMEHe CHIKaeTCs Ha | Gasut 3a KaXK/Iyro HEeCIaHHYIO JIaDOpaTOpHYO
paborty.



CucremMa OLIEHOK NpPU HPOBEICHUM NPOMEXKYTOUHOH aTTECTallMM OCYIIECTBISETCS B
cootBercTBMM C TpeboBanusimu [lonoxeHuin «O TekylieM KOHTpPOJE YCHEBaEMOCTH U
MPOMEKYTOYHOU arrectauuu cryfeHToB ['YAII, oOydarommxcst 1mo mporpaMMbl BBICHIETO
obpasoBanuss» U «O MOIYJIbHO-PEHTHHIOBOI CHCTEME OLICHKH KadecTBa y4eOHOH paboThbI
ctyzneHtos B ' VAII».

Jluct BHeceHUs U3MEHEHHH B pabouyIo NporpaMmy JUCLUILIMHBL

JlaTa BHeceHuUs
M3MEHEHHU 1
JIOTIOJTHEHHH.

Tloanuce
BHECIIEro
HM3MEHCHHS

ConeprkaHue U3MEHEHHH U JIOTIOTHEHU

JlaTta u Ne

MPOTOKOJIA
3acelaHus
Kadenps

Tloamuce
3aB.
kadenpoit




