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1. Henau u 321241 0CBOEHUS TMCUMUILTAHBI (MOTYJIs1)
Jucuunnuza «MeTobl UCCIeOBaHus U MOAETUPOBaHUS HH(GOPMAIIMOHHBIX MTPOLIECCOB U
TEXHOJIOTHil» UMEeT CBOeH 11ebio (popMHupoBaHUe 0a3bl 7S pa3BUTHS MPOPECCUOHANBHBIX KOMITETEHITHH,

a UMEHHO, U3y4Y€HUE OCHOBHBIX MOHATUN NH(POPMAIIMOHHBIX IIPOLIECCOB U CUCTEM, OBJIa/IeHHE Oa30BbIMU
prUeMaMyd MaTEMaTHYECKOr0 MOJICTUPOBAHUS C LIEIbI0 UX JAIbHEUIIEro NpUMEHEHHS B
poecCuOHANBHOM NesTeIbHOCTH

3ajauaMy OCBOEHUS JUCLUUILINHBI SBJISIOTCS:
- U3y4YCHHE TEOPUHU UCCIICOBAHMS U MOJIETUPOBaHUS HH(POPMAIIMOHHBIX ITPOLIECCOB U TEXHOJIOTHUH,
METOJIOB MOCTPOEHUS apXUTEKTYPbl UHHOPMAIIMOHHBIX CHUCTEM, MATEMAaTHYECKOTO anmnapara u
MMUTAIMOHHOTO MOAX0/1a K UX (opMalIu3aluy;
- OCBOCHHE BO3MOXKHOCTEH U MyTel UCIOJIb30BaHUs HH(GOPMALIMOHHBIX TEXHOJIOTHI MPU aHaTIU3e U
CUHTE3¢ MH(POPMAIIMOHHBIX CUCTEM;
- U3YYEHHUE METOJIOB OCTPOCHUS U UCIIOJIb30BAHUS MOJAEIIEH Il ONMMCAHUS U IPOTHO3UPOBAHUS
Pa3JIMYHBIX ITPOLECCOB U CUCTEM;
- OCBOCHHE COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTUH pa3paOO0TKH U UCCIICIOBAHUS MOICIICH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCIHUIIUHE (MOYJII0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3ynabTaThl O0yYEHHS 10
JTUCIUILINHE, 00eCTIeunBaloIne TOCTIKEHNE
IUTaHUPYEMbIX pe3ynbTaToB ocBoeHust OITOIT

OIIK-7 Cniocoben
UCIIOJIb30BaTh METOIBI
HAy4YHBIX MCCIICIOBAHUN U
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS B 00JIACTH
MIPOSKTUPOBAHUS U
yIIPaBICHUS
MH(}OpPMallMOHHBIMU
CUCTEMaMH

OIIK-7.1 Beibupaet meton
HAyYHOTO MCCJICIOBAHUS B
00J1aCTH TPOCKTUPOBAHUSI U
yIIpaBICHUS
nH()OPMaAITMOHHBIMHU
CUCTEMaMH JUTS PEIICHUS
3a/1auu POPECCUOHATIBHON
JESTSIIbHOCTH

3HaeT
- MCTOJbI HAYYHOI'O UCCIICAOBAHNA U OCHOBHBIC
KJIaCChI MOJICIICH;

yMmeet
- OCYIIECTBIISITH MOJISIMPOBAHKE CITy4aHHBIX
IPOIIECCOB ISt pemeHHs 3a/1a4n
poeCCUOHAIBHOMN IeSITETbHOCTH;

BJajieeT

- HaBBIKAMU aHAJIN3a CO3/TaHHON MOJENH.

OIIK-7 Cnocoben
UCTIOJIB30BaTh METO/IBI
HAYYHBIX UCCIICIOBAaHUN U
MaTeMaTHIECKOTO
MOJICIUPOBAHUSA B 00J1aCTH
POCKTHPOBAHUS U
yIIpaBJICHUS
MH(GOPMalMOHHBIMU
CHCTeMaMH

OIIK-7.2 Ilpencrasnser
pe3ynbTaT MOJETHPOBAHUS
nporiecca MPOeKTUPOBAHUS HITH
yIpaByieHus] HH)OpMaITHOHHON
CHCTEMBI

3HaeT
- IpOorpaMMHBIC CPEABI AJII UMUTALIUOHHOI'O
MOJICIIUPOBAHNS,

ymeert

- COCTaBIIATh MOJIETH MPOCTEUIINX CUCTEM
MacCOBOT'O O6CJ'Iy>KI/IBaHI/I$I U OonpeacisAiTb HUX
XapaKTePUCTHKY;

BJIajieeT

- HaBBIKAMM aHAJIM3a CO3JaHHON MO/,




[MK-2 Cnocoben
pacmpeaensaTh 3aJaHus Ha
MPOSKTUPOBAHHE
UH(HOPMAIMOHHBIX
pPECYpPCOB, CTPYKTYpHI 0a3bl
JAHHBIX, IPOrPAMMHBIX
uHTEpdEeiicoB

[1K-2.3 Pacnpenensier
OTJIeIbHBIC 33]]a9H T10
MIPOSKTUPOBAHHIO
WH(OPMAIIMOHHBIX PECYPCOB,
CTPYKTYpPHI 0a3bl TaHHBIX,
POrpaMMHBIX HHTEp(DEricoB
MEXY UCTIOTHUTEISIMU

3HAeT

OCHOBHBIE KJIaCCHI MOJICIICH;

MTOHSTHE CUCTEMBI MACCOBOTO OOCITYKHBaHHUS;
yMeeT

- OCYIIECTBJIATH
mpoiiecca;

- COCTaBJIATh MOJEIN IPOCTCHIINX CHCTEM
MacCOBOTO OOCIY)KHBAHHSI U OINPEACIATh UX
XapaKTePUCTHKHY;

BJIa/I€ET

- HaBBIKAMU HCIIOJIb30BAHUS OOBEKTOB CPEJIbI
Anylogic ast cocTaBiIeHNs MOIETIH.

HMUTAIUIO  CIy4alHOTrO

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMMbl

JlanHas qucruiuinHa (MOyJib) BKirodeHa B biok «/[ucuummunel, Mmoxymu» b1.0.12 ocHoBHO#
npodeccuoHaibHON 0OpaszoBarenbHOi porpammsel 09.04.03 IpuknagHas nHGoOpMaTHKA U OTHOCHTCS K
00s13aTeNnpHOM YacTH yueOHOro IJIaHa.

MOI{GJH/I U MCTOAblI MHTCIIJICKTYAJIbHOI'O aHa/IM3a JaHHBbIX

YMers:

MopenupoBaTh Cly4aitHbIE MPOIECCHI

Bnazers:

HaBBIKAMHM aHaIM3a CO3MAHHON MOJICIIH;
HaBbIKaMH OLICHKHU PC3YyJIbTaTOB MOJACIUPOBAHUA

HudopmanroHHoe MoaearpoBanue B mpodeccruonansHoi chepe (BIM)

Bnaners:

HaBBIKAMM aHallu3a CO3JaHHOMN MOJICIIN,
HaBbIKaMH OLICHKH PC3YyJIbTAaTOB MOJACIUMPOBAHUA

HOCJ'ICI[YIOH_II/IG JAUCITUITIINHBI

KOI[ N HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHUA KOMIICTCHIINHN

1 |IIpoekTHas mpakTuKa

I1K-4.3, I1K-2.2, TIK-3.1

4. O0bem AUCHHUIIIIMHBI (MO}]yJIﬂ) B 3a4Y€THBIX €/IMHULAX C YKA3AHUEM KOJIUYIECTBA AKAACMUYCCKUX
YacCo0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy 06yqaloumxcn C mpemoaaBaTejieM (l'lO BHUIaM y‘-leﬁHle

3aHATHIT) M HA CAMOCTOSATEJIbHYI0 padoTy 00y4yarommxcst




Cemectp
W3 HuX Jacel HA
Bup yaeOHoit paboTh Beero MIPAKTUYECKYIO
4acoB 3
IOATOTOBKY

KoHTakTHas padora 32 32
Jlaboparopusie 3ansaTus (J1ad) 32 0 32
Hnast KOHTaKTHAs pa6oTa, B TOM YHCIE: 0,25 0,25
KOHCYJIbTAllMH 10 KYPCOBOH paboTe (IIPoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOM paObOoThHI
(npoekTa); cnaya KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIHMIO B CECCHUIO 095 0.95
(KOHCYIbTaIHSA TIepe YK3aMEHOM H cl1adya ' '
Yachbl HA KOHTPOJIb 8,75 8,75
CamocrositesibHast padora (CP) 67 67
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)

qackl: 108 108

3ayeTHbIe eIMHHUIbI: 3 3

5. Conep:xkanue TUCHUILTUHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 10 pa3jiesaM (TeMaM) ¢ YKa3aHHeM

OTBE€JACHHOI'0 HA HUX KOJINYeCTBA aKaAACMHUIECCKHUX YaCOB U BH/10B y‘lGﬁHLIX 3aHATHH

5.1. TemaTrueckuii MiaH JUCHUILIAHBI (MOJTYIS)

KonrakTHas pabdora (1o yu4eOHBIM CP Bcero, HHHI;ziTOp
3aHATHAM), Jac. qac. a
e
Q| nekmum 113 JIP
Ne Pa3nensl nUCUIUINHEL %
8 U3 HUX N3 HUX U3 HUX
Ha Ha Ha
BCero f‘{gi‘]‘z;; BCero 222;;?0 BCero 222]‘:;“}0
Ioaro- oaro- moaro-
TOBKY TOBKY TOBKY
1. |1 paznmen. 1-ii pa3zgen: OcHOBBI
METOAOJIOTHH aHalIN3a 1
MOJIETTUPOBAHUS
HH()OPMAITMOHHBIX TTPOIIECCOB
1 CUCTEM
1.1. OOmIue mMOI0KEHN OTK-7.1,
11, I\H/IGTOJIOJ'IOFI/II/I HCCIENIOBARAS U | o 4 7 11 | onk-7.2
POEKTUPOBAHUS CIOKHBIX K-2.3
CHCTEM
1.2. TIlpumeHEeHNE METOIOB
CHCTEMHOTO aHajau3a U OTK-7.1,
L2 gggﬁlﬁﬁgf ?[-CXHOJIOI‘I/II‘/’I 3 4 6 10 | OIK-7.2,
I1K-2.3
MIpY NMIPOEKTUPOBAHUH
WH(GOPMAIMOHHBIX CUCTEM
1.3. KomneroTepHoe
AMUTAIMOHHOE
MOJIETTUPOBAHHUE U OIIK-7.1,
1.3. | ucrionb3yeMeble pu pa3padboTke | 3 4 6 10 | OIIK-7.2,
MOJIEJIEN TUIIOBEIC I1K-2.3
MaTeMaTHYECKHUE CXEMBI
CHCTEM
2. |2 pasnen. 2-i pa3nen:




OCHOBHBIE TTOHATHSI
MMHUTAI[HOHHOTO
Tunoseie 3agaun OIIK-7.1,
2.1. | uMuTaIMOHHOTO 4 6 10 | OIIK-7.2,
MOJICIIUPOBAHUS [1K-2.3
Knaccudukanus OINK-7.1,
2.2 MMHUTAIMOHHBIX MOJIEIeH 4 8 12 | OIIK-7.2,
I1IK-2.3
MopaenupoBaHue ciy4ailHbIX OIK-7.1,
2.3 nporieccoB B cpeae Anylogic 2 8 10 | OIIK-7.2,
[1IK-2.3
3. |3 pasnen. 3-it pa3nen:
MoaenupoBaHue CIy4alHbIX
npoiieccoB B cpeae Anylogic
JlnHamuyeckas cucrema Kak OIIK-7.1,
3.1. | 00BEeKT UIMUTAIIMOHHOTO 4 8 12 | OIIK-7.2,
MOJICIIUPOBAHUS I1IK-2.3
HNMuranmoHHas MOIeNb OIIK-7.1,
3.2. | cucTeMBl MaccoBOIO 3 8 11 | OIIK-7.2,
o0cCTyKUBaHUS [1K-2.3
Bo3MoxHOCTH cHCTEMEI OIIK-7.1,
3.3. | umuTamoHHOrO 3 10 13 | OIIK-7.2,
moaenupoBanus Anylogic I1K-2.3
4. |4 pazaen. Kontposb
OIIK-7.1,
4.1. |3aueT ¢ OLEHKOMI 9 OIIK-7.2,
I1K-2.3

5.1. JJaGoparopubie paboThI

HaunmenoBanue paznena

No
- Y T€MBI JIJA0OPATOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX paboT
P pabot
11.06 OO61mre nooKeHUs: METOJJOJIOTUHU MCCIEA0BAHUS U IPOSKTUPOBAHUS
1. 1
[HHe CJIOKHBIX CHCTEM.
MTOJIOKCHHSI
OJI0KE OcHoBHBIE IOHATHSA U oTIpeieNieHus. MaTeMaTH4ecKoe OMUCaHue CHCTEM
METOO0JIOTHU
1 eroaoIo B paMKaX TEOPETUKO-MHOKECTBEHHOT0 noaxoaa. Kinaccudukanus cucrem.
UCCIIETIOBaHUS U
HudopmalinoHHbIe CHCTEMBI U Tpoliecchl. CHCTEMBI U TPOOIEMBI.
MPOEKTUPOBAHUS
CJIOKHBIX CHCTEM
11.06 MonenrpoBaHue U MPOSKTUPOBAHKUE CIOKHBIX CHCTEM.
1. ue
m MonenupoBaHue ¥ MPOSKTHPOBAHKUE CIOKHBIX CHCTEM.
MTOJIOKECHHUS
1 METOJI0JIOTUHU
WCCIICIOBAHUS U
MPOEKTUPOBAHUS

CJIOXKHBIX CUCTEM




1.2. Ilpumenenue
METOJIOB CHCTEMHOTO
aHaIM3a u
UH(HOPMAaIMOHHO-
AHATUTUYCCKUX
TEXHOJIOTHI IIPU
MPOSKTUPOBAHUH
UH(OPMAITMOHHBIX
cCUCTEM

[IpuMeHeHre METOI0B CUCTEMHOTr'0 aHaJIn3a U HH(POPMAIIMOHHO-
aQHAJTUTUYCCKUX TEXHOJIOTUH IIPH MPOSKTUPOBAHUU HH(DOPMAIMOHHBIX
CHCTEM

CHCTEMHBIN NOAX0M U CUCTEMHBIN aHaan3. MeTOabl CUCTEMHOI'O aHAIN3a.
KubepHeTnueckuit MoXo/ K ONMMUCAaHUI0 CUCTeM. MoIeTnpoBaHUE U
yIIpaBJICHHUE B CIOKHBIX CUCTEMax. 3aa4uM aHAJIN3a U CHHTE3a CUCTEM.
MoenupoBaHUE U TPOCKTUPOBAHUE CIIOKHBIX CUCTEM.

1.2. [Ipumenenue
METOJIOB CHCTEMHOTO
aHanm3a u
uH(HOPMAIIMOHHO-
AHATUTUYCCKUX
TEXHOJIOTUI IIPU
MPOSKTUPOBAHUH
MH()OPMAITMOHHBIX
CUCTEM

[TprMeHeHre METOIOB CHCTEMHOTO aHau3a U NHPOPMAIMOHHO-
AHATUTUYCCKUX TEXHOJIOTHH MPHU MPOSKTUPOBAHUN HHPOPMAITMOHHBIX
CHUCTEM

MoenupoBaHUE U TPOCKTUPOBAHUE CIIOKHBIX CUCTEM.

1.3. KomneroTepHoe
MMUTAIMOHHOE
MOJIETTUPOBaHUE U
UCIIOJNIb3YEMbIE TIPH
pa3paboTke Mojenen
TUTIOBBIC
MaTeMaTHUYECKUEe CXEMbI

KomMmbroTepHoe UMUTAIIMOHHOE MO/JICIMPOBAHUE U UCIIOIb3yEeMBbIE IIPH pa3
-paboTKe MOjIeJIel TUITOBBIC MAaTEMATHYCCKHUE CXEMbI CHCTEM

OCHOBHBIC TIOHSATHS U ONpeieNIeHHs. MaTeMaTH4ecKoe OMUCaHNuEe CUCTEM
B paMKaX T€OPETHKO-MHOXKECTBEHHOI0 1moaxoja. Kinaccudukamus

cucreM. MHbopMamoHHbIe cUCTeMbI U Iporiecchbl. CHCTEMBI U IIPOOJIEMBI.
CHCTEMHBIN ITOIXO0] M CUCTEMHBIN aHalIn3. MeTobl CUCTEMHOTr0 aHAIM3a.
KubepHeTnuecknit oX0 K ONMMCAaHUI0 CUCTeM. MoIeTMpoBaHUE |
YIPaBJICHUE B CIIOKHBIX CUCTEMaX. 3a/layl aHAJIN3a U




CUCTEM

CHHTC3a CUCTCM. MOI[GJIPIpOBaHI/Ie U MPOCKTUPOBAHUC CIIOKHBIX CUCTCM.

1.3. KomnerorepHoe
UMUTAIMIOHHOE
MOJIETTUPOBAHUE U
UCIIOJIb3YEMbIE TTPU
paspaboTke Mojieneit
TUIIOBBIE
MaTeMaTUYECKUEe CXEMbI
CUCTEM

KomnpioTepHOe UMUTAIIMOHHOE MOJICTUPOBAHNE U HCTIONIb3yEeMbIe MPH pa3
-paboTKe Mojiesiell TUIIOBbIE MaTEMaTHUYECKHE CXEMbl CUCTEM
MonenrpoBaHue U MPOSKTUPOBAHHUE CIOKHBIX CHCTEM.

TuroBele 3aJadu
HUMHUTAIlMOHHOTI'O
MOACIINPOBAHUA

Tunosbie 3a/1a41 UMUTALIMOHHOT'O MOJIEIUPOBAHUS

Teopernyeckre OCHOBBI UMUTAIMOHHOTO MojieiupoBanus. [lonsarue
MOJIEIN U MOJieIupoBanus. MiMutarmonHoe MoAenupoBanue. 3aaadu
MMHTAIMOHHOTO MOJICIIMPOBAHUS: DTaIlbl UMUTAIMOHHOTO
MoaenupoBaHus. [InanupoBanne KOMIIBIOTEPHOTO 3KCIIEPUMEHTA.

Tunoswlie 3agaun

Tunosbie 3a/1a41 UMUTAIIMOHHOT'O MOJIEIUPOBAHHUS
Teopernyeckrue OCHOBBI UMUTAIMOHHOTO MoaenupoBanus. [lonstue
MOJIEIN U MOJEIupoBaHus. MiMuTanmoHHoe MoieIMpoBaHue. 3aaauu

HMHUTAIIHOHHOT'O
MOJEIIUPOBAHUSA HUMHUTAIITMOHHOI'O MOJACIMPOBAHUA: Jrarmsl UMUTAIUOHHOT'O
MozenupoBanus. [ImaHupoBaHme KOMIBIOTEPHOTO HKCIIEPUMEHTA.
K Knaccudukanus HMUTaITMOHHBIX MOJIeIIeH
accuukanus Knaccudukanust moaeneit. [ paHuIibl BO3SMOKHOCTEH KIIACCUYSCKUX
AMUTAIIMOHHBIX
" MaTeMaTUYECKUX METOHA0B B SKOHOMHKE. IMUTAIIMOHHAS MOAEIIb KaK
Mozencn MCTOYHUK OTBETA HA BOIMPOC: “YTO OYZIET, eciu...” .
Kn Kiaccudukanuss HMUTAIIMOHHBIX MOJIEIICH
accupuKarms Kinaccudukanust moaenci. ['paHuIibl BO3SMOKHOCTEH KIIACCUYCCKUX
AMUTAIIMOHHBIX
. MaTeMaTUYECKUX METOL0B B DKOHOMHKE. MIMUTAIIMOHHAS MOJEIH KaK
MoAcIeH MICTOYHHK OTBETA HA BOIIPOC: “4TO OY/IET, eci...”.
DTanbl KOMIIBIOTEPHOTO MOJIETUPOBAHMS
NmMurtanronHast MOJeb 5JKOHOMHUYECKOW CUCTEMBI C JUCKPETHBIMHU
COCTOSIHUSIMU U HENPEPHIBHBIM BpeMeHeM. MiMuTanust mpocTeitiero
MoaenupoBanue

CIIy4YalHBIX MPOLECCOB
B cpene Anylogic

noToka coObITHi. Pa3paboTka u uccinegoBanrue MoJiesei: MoJelnb
KacCOBOTO OOCITy)KUBaHMS KIMEHTa, MOJIENIb HEIIPEPBIBHOTO Ipo1iecca
SKCILTyaTallui KOMITIBIOTCPOB B BBIYUCIIUTCIBHOM LCHTPC. HpOBepKa
THUIIOTE3bI O KaTCTOPUAX TUIIA CO6I)ITI/IC, SABJICHUE, ITOBCACHUEC,; PUCKU U
TIPOTHO3BI.

JnHamuyeckas cucrema
KaK 00BEKT
MMHUTAIMOHHOTO
MOJETUPOBAHUS

JluHaMuueckas cuctemMa Kak 00beKT HMHTAIIMOHHOTO MOJCIIUPOBAHUS
MareMmaTuyeckue MpeaNOChUIKNA CO3/JaHUsI UMUTAITMOHHON MOJIEITH.
[IpenensHBIE TEOPEMBI TEOPUH BEPOSITHOCTEH. METO/1 CTATUCTUUECKUX
ucnbITaHui. JlaTunky ciiydyailHbIX BEIMYMH. MOeTMpOBaHUE CITYYalHBIX
BEJIMYUH. MOJIeTMPOBAHKE CITyYalHBIX COOBITHI. MoenrpoBaHue
cinyvaifHpix pynkuuid. Metog MonTe-Kapino kak ocHOBa CTaTUCTHYECKOTO
MOJEIUPOBAHUS.

JluHamMudeckasi cucrema
KaK 00BEKT
HMHUTAIHOHHOTO
MOJICTTUPOBAHUS

Junamuueckas cuctemMa Kak 00beKT UMUTAI[MIOHHOTO MOJIEIMPOBAHUS
MareMaTnyeckue NpeanoChUIKA CO3/IaHNAs NMUTALIMOHHON MOJIEIIN.
[IpenenpHbIE TEOPEMBI TEOPUHU BEPOATHOCTEM. METOI CTAaTUCTUUECKUX
UCIBITaHUN. J[aTYnKM CiTydalHbIX BENMYHH. MOAeINpOBaHUE CIIy4alHbIX
BeJIMUYMH. MoJienupoBanue ciry4aiHbIX coObITHI. MonennpoBaHue
cinydaifHbIX pyHkuuid. Metog MonTe-Kapio kak ocHOBa CTaTUCTHYECKOTO
MOJEIINPOBAHUS.

Nmuranmmonsast Moiein
CHCTEMBI MacCOBOTO

I/IMI/ITaI_[I/IOHHaSI MOACIb CUCTEMbBI MaCCOBOI'O O6CJ'IY)KI/IB3HI/I$I




o0cTy>)KUBaHUS

[Ipoueccel MaccoBOro 00CIyKMBaHUS B SKOHOMUUYECKUX CHCTEMAaX.
[Tonsitue CMO. BepostHocTHbIe XapakTepuctku CMO. UmuTtanus
OCHOBHBIX IIPOIIECCOB B CHUCTEMAaX MacCOBOTO OOCITYKUBAHHUS:
reHepaTophl, OYePeu, Y3JIbl 00CTYKUBAHUS, TEPMUHATOPHI U JP.

Wmuranmonnast Moaenb

I/IMI/ITaI_II/IOHHaH MOACTIb CUCTEMbI MAaCCOBOI'O O6CJ'Iy>KI/IBaHI/Iﬂ

[Tponeccel MaccoBOro 00CIyKUBAHUS B SdKOHOMHUYECKUX CHCTEMAaX.

8 cuctembl Maccosoro | I[loustue CMO. BepostHocTHbIe XapakTepuctuku CMO. Umutanms
o6cJ1y)KHBaH1/I;[ OCHOBHBIX IIPOLECCOB B CUCTEMAX MaCCOBOI'O 06CJIy>KI/IBaHI/ISII
TeHEePATOPBI, OUEPE]IH, Y3IIbI 00CITYKUBAHUS, TEPMUHATOPHI U JP.
B03MOKHOCTH CHCTEMBI HMHTAIIHOHHOTO MoenupoBanus Anylogic
Mopaenb 00padoTku 3anpocoB cepepoM. [TocTranoBka 3amaun. Co3nanue
TuarpaMmebl mpoiiecca. Mi3MeHeHne cBOWCTB OJIOKOB MOJIETH, €&
Bo3MOKHOCTH CrcTeMbl | HACTpOIKa 1 3amyck. MI3MeHeHrne cBOMCTB OJIOKOB JUarpaMMbl ITpoliecca.
UMUTAILIHOHHOTO Hactpoiika 3anycka monenu. 3anyck mojaenu. Co3gaHue aHuManuu
9 MOJICITHPOBAHHS Mozenu. COOp CTaTHCTHKHU UCITOJIB30BaHUs pecypcoB. COOp CTaTUCTUKHU
Anylogic 10 TIOKa3areisiM 00paboTKu 3anpocoB. Co3iaHue HecTaHIapTHOro Java-
Kinacca. JloOaBiieHHE 2JIEMEHTOB CTaTUCTUKU. Y JaJICHHE U 100aBIICHUE
HOBBIX I10JI€H THNa 3asBOK. IHTepripeTanus pe3ynbTaTOB MOJAEIUPOBAHMS.
B03MOKHOCTH CHCTEMBI IMHUTAILMOHHOTO MojenupoBanus Anylogic
Mopaenb 00paboTku 3anpocoB cepepoM. ITocTranoBka 3amaun. Co3nanue
JTUarpaMmebl mporecca. MisMeHeHune cBOWCTB OJIOKOB MOJIENH, €&
Bo3MOKHOCTH crcTeMbl | HACTpOKKa u 3anmyck. MI3MeHeHre CBOMCTB OJIOKOB JMarpamMMbl Iporiecca.
UMHUTALHOHHOTO Hactpoiika 3anycka monenu. 3anyck mojaenu. Co3/lanue aHuMaluu
J MOJICTTUPOBAHUS Mozeu. COOp CTaTHCTHKHU HUCITOJIB30BaHUs pecypcoB. COOp CTaTHCTUKHU
Anylogic 10 TIOKa3aresisiM 00paboTKu 3anpocoB. Co3iaHue HecTaHIapTHOTO Java-

KJ1acca. I[O68.BJ'I€HI/IC 9JIEMEHTOB CTaTUCTUKH. Y TaJICHUE U )1068.BJ'ICHI/IC
HOBBIX MOJICH THUIIA 3asSBOK. I/IHTepnpeTaum{ PE3YyJIbTATOB MOACIUPOBAHUA.

5.2. CamocTosTenbHas paboTa 00y4aronmxcs

Ne | HaumeHnoBaHnue pasnaena .
CopepxaHre caMOCTOSITEIbHON PabOThI
pas3n| AUCHMIUIUHBI U TEMBI
OO6mIre MoI0KEeHHUsI METOIOJIOTHH HCCIIEIOBAHUS U TPOSKTUPOBAHUS
1.1. Obume CJIIOKHEIX CHCTEM.
TTOMOKCHHA OcHOBHBIE IOHATHS U OTNpeesieHns. MaremMaTruieckoe OMMCaHue CUCTEM
1 METOAOIOTHH B paMKaX T€OPETUKO-MHOXKECTBEHHOTO 1mojxo/a. Kinaccudukaius cucrem.
HCCICAOBAHIA 1 Nudopmannonnbie cuctemsl U miporiecchl. CHCTEMBI U TPOOIIEMBI.
MPOCKTUPOBAHUS
CJIOKHBIX CHCTEM
1.2. Ilpumenenune [IpuMeHeHne METOJ0B CUCTEMHOTO aHaIK3a U HH(OPMAITHOHHO-
METOJ/IOB CHCTEMHOTO | AaHAIMTUYECKHUX TEXHOJOTHH IMPU MPOCKTUPOBAHMH HH(POPMAITMOHHBIX
aHanu3a u CHCTEM
UH(OPMAIMOHHO- CHCTEMHBIH ITOJIXO0JI M CHCTEMHBIM aHanu3. MeToIpl CHCTEMHOI'0 aHaJInu3a.
2 AHATUTHYECKIX KubepHeTnueckuit mOX0 K OMKUCAHUIO CUCTEM.
TEXHOJIOTHH IPH
MIPOCKTUPOBAHUH
MH(OPMALMOHHBIX
CHUCTEM
KommprorepHoe MMUTAITMOHHOE MOJICIIMPOBAHNE U UCIIOJIb3yeMbIe TIPH pa3
3 1.3. KommnproTepHo

-pa60T1<e Mo/:[eneﬁ THITIOBBIC MATEMATHYCCKHUE CXEMbI CUCTEM




€ UMUTAIIMUOHHOC
MOACIUPOBAHUEC U
HCTIOJIB3yEMBIE TIPU
pa3paboTke Mojelei
TUITIOBBIC
MAaTEMATUYCCKHUEC CXEMbI
CHCTEM

OCHOBHBIE TTOHSATHS U OTIpeIeNICHUsI. MaTeMaTH4ecKoe OMKMCcCaHue CUCTEM
B paMKaxX T€OPETUKO-MHOXECTBEHHOT0 moaxoaa. Knaccudukarus
CUCTEM.

Tunosble 3amaun

TuroBele 3aJlad UMHUTAMUOHHOI'O MOJACIIMPOBAHUA
TeOpeTI/I‘IeCKI/IC OCHOBBI MMUTAIITMOHHOI'O MOJCIUPOBAHMS. ITousarue
MOACIN U MOJACINPOBAaHUA. I/IMI/ITaI_II/IOHHOC MOACIINPOBAHUC. 33,[[3‘11/1

UMHUTALUOHHOTO
MOJIETMPOBAHHSI UMHTAIMOHHOTO MOJICIIUPOBAHUS: DTAIlbl UMUTALIMOHHOTO
MozieupoBaHus. [ImaHupoBaHHE KOMITBIOTEPHOTO SKCIICPUMEHTA.
Kiaccudukaryst ”AMUTAIIMOHHBIX MOJIEIIEH
Knaccudukanmst o o
Kraccudukarust Momeneit. I'paHuiibl BO3MOXHOCTEH KJIaCCHUSCKHX
UMHTAIIMOHHBIX
5 MaTeMaTHYECKUX METO0B B 9KOHOMHKE. MIMUTAIIMOHHASI MOJICITh KaK
Moznenen MICTOUHHK OTBETA HA BOIPOC: “4TO OYIET, ecn...”.
DTarnbl KOMIBIOTEPHOTO MOICITUPOBAHUS
HMuTaniMoHHAs MOJIE]Ib 9KOHOMHUYECKON CHCTEMBI C AMCKPETHBIMH
COCTOSIHHSIMU U HETIPEPBIBHBIM BpeMeHeM. ViMuTaliust mpocreifiero
MoaenupoBanue

CIIy4alHBIX IIPOLIECCOB
B cpeae Anylogic

MOTOKa coObITHH. PazpaboTka u vicciieoBaHUe MOJCIICH: MOJIETh
KacCOBOT'0 0OCITYKUBaHUS KJIMEHTA, MOJIEIb HEMPEPHIBHOTO IIpoliecca
JKCIUTyaTaIllii KOMITBIOTEPOB B BBIUMCIUTEILHOM HeHTpe. [IpoBepka
TUIIOTE3bI O KATETOPHIX TUIIA COOBITHE, SIBJICHUE, TIOBEACHUE; PUCKH U
MIPOTHO3HI.

JlunaMuuecKkas CHCTeEMa
KaK 00BEKT
HMUTAIHOHHOTO
MOJICTTUPOBAHUS

JlnHamugeckasi cucTeMa Kak 00beKT MMUTAIIMOHHOTO MOJICIIMPOBAHHUS
MaremaTruecKkue nNpearnoCbuIKi CO3JaHrsI UMUATALIMOHHON MOJEIH.
IIpenenpHbIE TEOPEMBI TEOPUHU BEPOATHOCTEN. METO CTATUCTUYECKUX
UCIIBITAHUH. J[aTUMKU CIIydalHbIX BEIUYUH. MOIEIUPOBAaHUE CIy4alHbIX
BeJIMYMH. MOJenupoBaHue CIIy4aifHbIX cOObITHI. MoenrpoBaHue
cinyvaifHbix pynkuuid. Merog MonTe-Kapio kak ocHOBa CTaTUCTHYECKOTO
MOJEIUPOBAHUS.

HimuTarimonHas MoJienb
CUCTEMBI MaCCOBOT'O
00CcITy)KMUBaHUS

MNMuTanmonHas MOAEIb CHCTEMbI MAaCCOBOIO 06CJ'IY)KI/IB3HI/I$I

[Tponieccel MaccOBOro 00CIyKMBaHUS B SKOHOMHUYECKHX CHCTEMAX.
[Tousitue CMO. Bepost-HocTHble XapakTepuctuku CMO. Umutanus
OCHOBHBIX IIPOIIECCOB B CUCTEMAX MAaCCOBOT0 OOCITYKHBaHHUS:
reHepaTOphl, OUEPEIU, Y3JIbl 0OCITYKUBAHUSI, TEPMUHATOPHI U JIp.

Bo3MoXHOCTH CHCTEMBI
AMHATAILIHOHHOTO
MOJICITUPOBAHUS

Anylogic

Bo03M0OHOCTH cCHCTEMBI IMUTAIIMOHHOTO MoienupoBanus Anylogic
Mogenb 06padoTku 3anpocoB cepBepoM. [ToctanoBka 3agaun. Co3ganue
Juarpammsl nmpouecca. MismeHeHue cBOMCTB OJI0KOB MOJENH, €€
HACcTpoKKa U 3ammyck. Mi3MeHeHne cBOMCTB O6JIOKOB AMarpaMMbl IIpoliecca.
Hacrpoiika 3amycka monenu. 3anyck mojenu. Co3ianue aHuMaluu
mojenu. COop CTaTUCTHKH UCTIOIB30BaHUs pecypcoB. COOp CTaTUCTUKU
0 NokasaressiM 00padoTku 3anpocoB. Co3jaHue HecTaHAapTHOro Java-
kiacca. JloGaBieHue 371€MEHTOB CTATUCTUKU. Y JalieHHe U 100aBIeHHe
HOBBIX TOJIeH THMA 3asBOK. MIHTeprpeTanus pe3yabTaToB MOACIHUPOBAHHUS.




6. MeTonuvecKkne MaTepHAJIbI JIJIsI CAMOCTOSAITEILHOIH PadoThl 00yYAKOIIUXCS 1O JUCIUATIIINHE
(Moay110)
Meroaudeckue peKOMEHAAINH 110 ITOATOTOBKE K JIA0OPAaTOPHBIM padoTaM

JIaGopatopHbie pabOThI MPEICTABISAIOT OAHY U3 (POPM OCBOCHHS TEOPETUYECKOTO MaTepraa ¢
OJTHOBPEMEHHBIM (hOPMUPOBAHHEM NPAKTUYCCKUX HABBIKOB B U3y4aeMOU TUCHUILTHHE. 11X Ha3HaueHue —
yrIIyOJieHHE TPOPa0OTKU TEOPETHUECKOro MaTepralia, popMUpOBaHUE MTPAKTHYECKUX HABBIKOB ITyTEM
PETYJISIPHOI U TNIAHOMEPHOM CaMOCTOSATEIBHOM pabOoThI CTYJICHTOB Ha IPOTSDKEHUH Beero Kypea. [Iporecc
MOJITOTOBKH K J1a00paTOPHBIM PadOTaM BKIIFOUACT U3YYCHUE HOPMATHBHBIX JOKYMEHTOB, 00513aTEIbHOMN 1
JIOTIOJTHUTEIILHOM JIUTEpaTyphl 10 paccMaTpuBaeMoMy Bompocy. HemocpencTBeHHOE TpoBeicHHe
71a00paTOpHOi pabOTHI MPEOoIaracT:

- U3yYEHHUE TEOPETHYECKOTO MaTepHaa 1o TeMe JJabopaTopHOoi paboThI (10 BOIIPOCaM U3y4aeMOn
TEMBI);

- BBINIOJIHEHUE HEOOXOAMMBIX PACUYETOB U KCIIEPUMEHTOB;

odopMmIIeHHE OTYETA C 3aM0JTHEHHEM HEOOXOUMBIX TaOJIHII, TOCTPOCHUEM I'paUKOB, MOATOTOBKOMN
BBIBOJIOB 110 MIPOJICJIAaHHBIM SKCIIEPUMEHTAM U TEOPETHUECKUM pacueTam;

- 110 KaX/10¥ 1abopaTopHOU paboTe MPOBOJUTCS KOHTPOJIb: POBEPSIETCA COIep)KaHHUE OTUYETa,
IPOBEPSIETCS] YCBOCHHE TEOpEeTUUIeCcKoro Matepuaina. KoOHTposb YCBOSHHS TEOPETUYECKOT0 MaTepHaa
SBIISICTCS. MHAUBHUIYabHBIM.

MGTOI[I/I‘-IGCKI/IG PEKOMCHAAIMH 110 ITIOATIOTOBKE K 3a4€CTy C OHCHKOﬁ

CTyneHTsI cIaloT 3a4eThl B KOHIIE TeopeTudeckoro ooyuenus. K 3auety ¢ oneHKkol gomycKkaeTcs
CTYJICHT, BBITIOJHUBIINI B MIOJTHOM 00BbEME 3a/IaHus, IPETyCMOTPEHHbIE B paboyeil nporpamme. B ciayqae
MPOITycKa KaKuX-TM00 BUOB YU€OHBIX 3aHATUHN MO YBAKUTEIbHBIM WIIH HEYBAKUTEIHHBIM IPUYUHAM
CTYJEHT CaMOCTOSATEIHHO BHIMOJIHSIET U CA€T Ha IPOBEPKY B MUCbMEHHOM BHJI€ OOIINE UITU
WHAMBHUYalIbHbIC 3a/1aHUA, OTPEeliieMble MTPEToJaBaTeNIeM.

3ayeT Mo TeOPeTUYECKOMY KypCy IPOXOIUT B YCTHOU WIIM MUCbMEHHOU (opme (ompeaensiercs
IpernojaBaTesieM) Ha OCHOBE MIEPEYHS BOIPOCOB, KOTOPBIE OTPAXKAIOT COJEpIKaHUE JIeHCTBYIOIIEH paboueit
MPOrpaMMBbl Y4€OHOM TUCITUTLINHEI.

CryaeHTaM peKOMEHAYeTCs:

- BHUMATEJIbHO MPOYUTATH BOMPOCHI K 3aYETY C OL[EHKOW;

- COCTaBHTH ILJIaH OTBETA Ha KaXKJIbI BOIPOC.

7. OneHo4YHbIe MaTepHAJIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISl YCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTecTanuy 00y4alIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMI C YKa3aHHEM HTANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHoBaHue
Ne KonTponupyemsbie pa3aenbl AUCIUTIIIAHbBI . Bun orienouHnoro
WHJIMKATOpa KOHTPOIUPYEMOM

/1 (Momyms) KOMITETEHIIHH cpencTaa

1.1. O01Me MOJI0KEHHS METOIOJIOTHH
1 |uccrnenoBanwms u mpoektupoBanus cioxkubix | OIIK-7.1, OIIK-7.2, [1K-2.3
CUCTEM

YCTHBIU OITPOC,

1.2. ITpumeHeHne METO10B CUCTEMHOTO

aHaJIi3a 1 I/IHQ)OpMaLII/IOHHO-aHaJ'II/ITI/IqCCKI/IX yCTHLIf/'I O11pocC,

2 . OIIK-7.1, OIIK-7.2, T1K-2.3
TEXHOJIOTUH TTPU TPOCKTUPOBAHUH pelieHue 3a1a4m, TeCThI
MH(OPMALIMOHHBIX CUCTEM
1.3. KomnbroTepHO€ UMHUTAITMOHHOE
MOJISJTUPOBAHKE U UCIIOIb3yEeMbIE MPU CTHBIN OTpOC

3 |MoAemHp < Y p OIIK-7.1, OMK-7.2, TIK-2.3 |¥ poc,
pa3paboTKe Mojieiel TUIIOBBIC pelieHue 3aJa4m, TeCThI
MaTeMaTHYECKUE CXEMbI CHCTEM
TunoBbie 3a/1a4¥ UMUTAIIMOHHOTO CTHBIN OIIpOC

4 A t OIK-7.1, OTK-7.2, IK-2.3 | poc,

pEemICHUC 3a1a4u, TCCThL

MOICIINPOBAHUSA PEIICHUC 3a1a49H, TCCThI



YCTHBIU OITPOC,

5 | Knaccudukarus MMATAIIMOHHBIX MOJIEICH OIIK-7.1, OIIK-7.2, I1K-2.3
peIHeHI/IC 3aJa4u, TCCThI
6 Moz[eJII/IpOBaH_He CIIy4alHBIX IPOIIECCOB B OITK-7.1, OTK-7.2, TIK-2.3 YCTHBIU OITPOC,
cpene Anylogic peIIeHUE 3a0a91, TCCThI
7 JlunaMu4ecKkasi CHCTEMa Kak 00bEKT OIK-7.1, OTIK-7.2, [TK-2.3 YCTHBIH OIPOC,
WMHUTAIMOHHOT'O MOJICITHPOBAHHSI pEIICHUE 3a1a91, TECThI
8 NMmurannoHHas MOAENb CUCTEMBI MACCOBOTO OIK-7.1, OTIK-7.2, [TK-2.3 YCTHBIH OIpOC,
00CITy)KMBaHMS pEIICHUE 3a]1a91, TECThI
9 B03MOXHOCTH CHCTEMBI MMHTAIHOHHOTO OIK-7.1, OTIK-7.2, [TK-2.3 YCTHBIH OIpOC,
moaenupoBanust Anylogic peIICHUE 3a]1a91, TECThI
10 |3auer ¢ olEeHKOMI OIIK-7.1, OIIK-7.2, T1IK-2.3




7.2. TuoBbIe KOHTPOJIBHEIE 3aJaHKs WM UHBIE MaTEPUAIbI TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOAUMBIE /IS OLCHKH 3HAHUI, YMEHUI ¥ HABBIKOB U (MJIM) OIBITA IPO(ECCHOHAIBLHOM IeATEILHOCTH,
XapaKTEePHU3YIONIKX 3Tarbl HOPMHUPOBAHKS KOMIIETCHIHI B TIPOIECCE OCBOCHHS AUCIMITIIHHBI

TumoBsle KOHTPOJIBHEIE 3aJaHKs U IPAKTHUYECKUE 3a0aHus IJIS IPOBEICHUS IIPOMEKYTOYHOM
aTTeCTAI[MK Pa3MEIEHBI [0 aJpecy:

BUOC Moodle https://moodle.spbgasu.ru/ Kabeapsr / Madopmanmontbie TEXHOIOTHH / MeTOIbI
UCCIIEIOBAHMS U MOEIUPOBAHKS HH(POPMALIMOHHBIX IPOLIECCOB U TEXHOIOI Ui

[TpumepHsbIe 3agaHus Ui IPOBEPKU CHOPMUPOBAHHOCTU MHIUKATOPOB JOCTHKEHUS KOMIIETEHIMH
OIIK-7.1; OIIK-7.2; I1K-2.3

Bomnpocsl k npoekTy «baHk ¢ pecypcamu»

33. VI3MeHuTe MOAEIh, 9TOOBI MOXHO OBIJIO MCMOB30BATh 0 5 KACCUPOB ISl 0OCITY>KUBAHUS
KJIUEHTA.

34. Uto 0003HAYAIOT B MPOTPAMMHOM KOJI€ CJI0Ba, BEIICTICHHBIC CHHUM IIBETOM (B cpejie)?

35. Kak ocymiecTBiasieTcs COOp CTATUCTUKH B IIPOSKTE.

36. [laiite mosicHeHHue mporpaMMHOMY Koy (3amganue 12, atan 3, m.10).

37. laiiTe mosiCHEHHE MPOrpaMMHOMY Kofy (3amanue 12, sram 3, m.13).

Bomnpocs! k npoekty «Llex»

38. [losicHuTe CMBICI KOJIa, OTIMCHIBAEMOT0 B 33JJaHUSAX IIPAKTUKYMA.

39. Kak B Mozenu 3a/1aTh pa3Hyl0 HHTCHCUBHOCTD ITOCTABKH 3arOTOBOK?

40. Kak B MOJIe)IH 3a/1aTh Pa3HYI0 CKOPOCTh KOHBEHEPOB ¢ 00paOOTaHHBIMHU JICTaISIMU?

41. Kak B Mojienu 1oKa3aTh, 4YTO TOTOBOE M3/IEIINE COCTOUT U3 JIBYX KPACHBIX JI€TalIel U OJTHOM
cuHel (B obmeM ciyyae, u3 N kpacHbix aeraneit 1 M cunux)?

42. Kak B MOJIETH TIOJICYUTATh, CKOJILKO TTOTEPSHO KPACHBIX 3arOTOBOK, CKOJIBKO CHHHUX ?

43. Ilpu 3HaYCHUSAX TTapaMeTPOB, UCIIOJIB3YEMBIX B IPAKTHYECKON padoTe, MOIeNIb pab0TaeT Tak,
YTO MOCJIC OJOKUPOBKH COOPOYHOM CTAHIIMM IMPOSKT OCTaHABIMBACTCS M3-3a BO3HUKIIECH OomnOKku. B
pe3yJbTaTe 3TOM OMMOKKM MBI HE BHJIUM, KaKk COOpOYHAsi CTAHIIHSI BHOBh HAUMHAET PabOTATh MOCIIe
pemMoHTa, 1 HaunHaeT . OOBSICHUTE, B YeM MPUIHHA OCTAHOBKH MTPOCKTA U KaK MOXHO J0padoTaTh
MO/J1€Jb, YTOOBI 3TY IPUUMHY YCTPaHUTh. JlopaboTaiiTe MOJENb.

44. Yto moka3bIBaeT CTOJIOIOBBIA HHIUKATOP HA aHUMAIUHU?

45. Yto 03HavyaeT CBOMCTBO 00OBeKTa preemption pasHoe true (3aganue 7 , m.4)?

46. O0BSICHUTE CMBICIT YCIIOBHH MIEPEX0I0B HAa KapTe COCTOSIHUI B MOJIEIIH.

47. Kak u r/ie MO’KHO OTKJITFOYUTHh BO3MOXHOCTh TIOJIOMKH CTAHITAHN?

Bompocs k npoekty «OT1aenenne 60IbHUIBDY

48. MoaenupoBaHue TPAHCTIOPTHOM ceTh: OMOTMOTEYHbIE KJIAacChl M UX MPUBSI3Ka K aHUMAI[UH.

49. Kak U3MEHHTH B MIPOEKTE HHTEHCUBHOCTH MIPUX0/1a AIIHEHTOB, KOJIMYECTBO MEJICEeCTep,
Bpaueil, THCTPyMEHTA.

AHuMaIus Mojenen

50. AHumanus ouepenei

51. Anumanus pecypcos.

52. I3MeHeHne UCXOHBIX TaHHBIX HA aHUMAIIUH.

53. Ucnonb30BaHue CTPENOYHBIX HHAUKATOPOB LIS OTOOPaKEHUS TEKYITUX 3HAUYCHU N
MEPEMEHHBIX U CTATUCTUKHU.

54. Ucnonb30BaHKe TOTOBBIX N300pakeHU HA aHUMAIIUH.

55. Co3nanue Tpynn JMHAMUYECKUX (UTYP.

7.3. Cuctema OLIeHUBAaHMS PE3YJIbTATOB 00YUYEHHS 10 JUCHMILIUHE (MOAYIIO) MPU MPOBEACHUN TEKYILIETO
KOHTPOJISl YCTIIEBAEMOCTH



Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM pabodeil mporpaMMoi 1Mo AUCITUIUTHHE (MOIYIIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BIIaJIeeT HHCTPYMEHTapHUeM YYeOHON TUCHIUIIINHBI, YMEHUE €ro
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUSI 3aJaHHI

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHILIETIUAX U HAITPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIaIceT MHCTPYMEHTapUeM MO JUCIUILINHE, YMEHHUE er0 HCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBIICHHBIX B pabouei mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIM MUHHUMAJIBHEINA 00bEM 3HAHMI 10 JUCLUILINHE;

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHLIEIIUAX U HAIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP 0OOOCHOBAHUH aJITOPUTMA BBITIOTHEHUS 3aJaHUA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- HE yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AITOPUTM BBITIOJTHEHUS 33/JaHUN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX ATarbl (JOPMUPOBAHHUST KOMIIETSHIIMH B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
Teopernueckre BONpocs! AJis MPOBEAEHUS IPOMEKYTOUHON aTTECTallUU 00yUYaOLUXCSI

O 031N N b=~ W —

. OCHOBHbBIE TTOHATHS UMUTAITUOHHOTO MOJICTUPOBAHUS

. [Tonstre Mmogenmu. Kiaccudukamms moaeneit

. Kitaccudukanms moeneit mo crmoco0y npeacTaBIeHHs

. [IpeameTHOE M aOCTPAKTHOE MOJICTUPOBAHUE

. Marematuueckas mojienb. KommnbrorepHas mojenb. IMuTaloHHas MOJIeb

. Kitaccudukanmst mojiesneit mo BpeMeHHOMY (hakTopy

. MaremaTuueckas MOJIeJIb BpEMEHU: HEMPEPBIBHOE BPEMSI, IUCKPETHOE BpEMsI

. Kitaccudukanms Mmoeneit mo xapakrepy NpoTeKaHUs MPOIIECCOB: MOJICTH CIIyYaiiHBIX MTPOIIECCOB
. DTarbl KOMIBIOTEPHOTO MOJCITUPOBAHUS

10. ®opmanu3oBaHHBIN MOAXO0/ K pa3paboTKe M UCCIeTOBAHUIO MOJIETeH

11. Tumbpl TOCTAaHOBKY 33724 MOJISTTUPOBAHUS: «ITO OYAET, €CIH...», «KaK CeIaTh, YTOOHI...»,
«aHaJN3 YyYBCTBUTEIHHOCTH

12. BeiOop mporpaMMHO# cpebl AJisi TOCTPOSHUS MOJICTH U PeaTu3aius MOICTH

13. O630p mporpaMMHBIX CPEACTB UMUTAIIMOHHOTO MOJICTTHPOBAHUS




14. [InanupoBaHue U NPOBEACHNUE KOMITBIOTEPHOTO 3KCIIEPUMEHTA.

15. Onenka ageKBaTHOCTH MOJEIIH

16. CoBpeMeHHbIE KOHLETINH UMUTAIIAOHHOTO MOJIEITUPOBAHUS

17. TunoBkIe 3aJ1a4d UMUTAIIMOHHOTO MOJCITUPOBAHUS

18. lunamuyeckas cuctemMa Kak 00beKT UMUTALIMOHHOTO MOJICIIUPOBAHUS

19. KoHuenuusi ATMHAMUYECKOM CUCTEMbl B UMUTAIIMOHHOM MOJICJIMPOBAHUU

20. [lonsiTEe TUHAMUYECKOW CUCTEMBI.

21. OO6BEKTHO-OPUEHTHUPOBAHHBIN TIOIXO] K OMMCAHUIO CUCTEMBI: KIJIACChI, TapaMeTPhl, METO/IBI.

22. CTpyKTypHas MOJIe]Ib CUCTEMBbI

23. Cocrosinue cucremsl. IloBenenue cucteMbl. DopMmbl ONUCAHHUS HENPEPHIBHOTO MOBEACHUS
JTAHAMUYECKON CUCTEMBI

24. JlerepMHHHPOBAHHBIC MOJIENIH Ha 0a3¢ KIIACCUYECKUX TUHAMUYECKUX CUCTEM

25. Cuctembl HETIPEPBIBHBIC U JUCKPETHBIE

26. CiocoObl OnucaHust HEPEPHIBHOTO MOBEICHUS

27. IloHsATHS CUCTEMHOW JUHAMUKH: TTOTOK, HAKOIIUTEIb, KOHBEPTOP, BpeMs

28. I'paHu1Ibl BOBMOXKHOCTEH KJIACCUYECKUX MAaTEMAaTHYECKUX METOJIOB

29. MoenupoBaHue CITy4YalHBIX MTPOIECCOB

30. CirydaiiHble TPOLIECCH C IETEPMUHUPOBAHHBIM BPEMEHEM U CITyYalHBIM PE3yJIbTaTOM.

31. CnyyaiiHbIE MPOLIECCHI C TUCKPETHBIMHA COCTOSSHUSIMH M TUCKPETHBIM BPEMEHEM
(muckpertHsie nenu Mapkosa)

32. CuctemMBbl MacCOBOTO OOCITY>KUBAHHSI

33. Bo3moskHocTr cucteMbl Anylogic aist pa3paboTKH U HCCIIEIOBAHUS MOIEIICH

7.4.2. IlpakTueckue 3aJaHus 1Js IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluy 00y4yarouuxcs
[IpakTuueckue 3a1anus A MPOBEACHUS MPOMEKYTOUYHON aTTecTaluu oOydaromuxcst (s
POBEPKH CHOPMUPOBAHHOCTH MHAUKATOPOB HocTikeHus kommereHnui OITK-7.1; OTIK-7.2; T1K-2.3)

IIpuMepHbIC 3a1aHus

3ananue 1. Mojenb 00paboTKH 3aIpoOCOB CEPBEPOM

ITocTanoBka 3amaun

HOCTpOI/ITB HMUTAIIMOHHYIO MOACIIb JJIA OIIPCACICHUA MaTEMATUUCCKOT O OKUIaHUA BPEMCHU U
BEPOSITHOCTH 00PaOOTKH 3aIIPOCOB.

CepBep 00pabaThIBaeT 3aMpoChl, MOCTYMAOIINE C ABTOMAaTU3UPOBAHHBIX PA0OYHMX MECT C
MHTEpBaJIaMU, pacpeIeICHHBIMU 110 TIOKa3aTeIbHOMY 3aKOHY CO CpPEJJHUM 3HaueHHeM 2 MUH. Bpems
00pabOTKH CEPBEPOM OJHOTO 3aMPOCa PACIPEAETICHO 0 IKCTIOHEHIIMAITBHOMY 3aKOHY CO CPETHUM
3HaueHneM 3 MuH. CepBep nMeeT BXOAHOU Oydep EMKOCTBIO 5 3aIIpOCoB.

Cepsep npeacTaBisieT co00il 0JHO(ha3HYI0 CUCTEMY MacCOBOTO OOCITY)KHMBAaHUS Pa30MKHYTOT'O THUITA
C OTpaHUYEHHON BXOJHOM €MKOCTBIO, TO €CTh C OTKa3aMH, U a0COMOTHOM Haa&XHOCThIO (puc. 1). 31ech
HpUBEIEHBI Takxke 00bekThl ANYLO0QiC, KOTOpbIe OYIyT UCIIOIB30BAHBI JJIsl CO3AHUS TUATPAMMBI
npoiiecca.

CepBep Kak CHCTEMa MacCOBOTO 00CTYKHBaHHSI

3al[aHI/IC 2. Mopenb IMponecca M3roTOBJICHHUA B LICXC JeTajei

ITocTranoBka 3agaun

H3roroBieHue B 11exe AeTaleii HaUMHAETCS uepes3 CJ'Iy‘lElfIHLIC OTPE3KHU BPCMCHHMU. Brimonnenuro
onepaunﬁ OpeaAmCCTBYCT IMOATOTOBKA. I[JII/ITCJILHOCTB MNOATOTOBKH 3aBHCUT OT Ka4€CTBA 3aroOTOBKH, U3
KOTOpOﬁ 6YI[CT caciiaHa JC€Talb. BpeMﬂ MNOAr0OTOBKH ITIOJYMHCHO OKCIIOHCHINAJIbHOMY 3aKOHY.

I[J'ISI U3rOTOBJICHHUS ACTAJIHN MOCIEA0BATCIBHO BBIIIOJHAKOTCS N onepaunﬁ CO CPpCAHUMHU BpEMCHAMU,
cooTBeTCTBeHHO. [locie kaxmoi onecpanvu B TCUCHUC BPEMCHHU CIICAYCT KOHTPOJIb. BpCM}I BBITTOJIHCHUA
onepaunﬁ U KOHTPOJIA — cnyqaix'lHoe. KOHTpOHB IpoXOoIAT HE BCC ACTAJIH.

3a6paKOBaHHBIe JACTAJIN MOCTYIAIOT HAa IIYHKT OKOHYATCIIbHOT'O KOHTPOJIA U IIPOXOAAT HAa HEM
IIPOBCPKY B TCUCHUEC BPCMCHU, pacnpez[eﬂéHHoro 110 3KCIIOHCHIIHAJIbHOMY 3aKOHY CO CPCIHHUM 3HAYCHUCM.
B PE3YIbTATEC U3 06LI_ICFO KOJIMYCCTBA HC IPOIICAIINX KOHTPOJIb JeTajieil 4acTh UAET B 6pa1<, a OCTaBIIHECCH
JACTAJIX MOAJIC)KAT MIOBTOPHOMY BLIITOJIHCHHUIO onepaunﬁ.



3ajaHue Ha UccleJOBaHuE

Pa3paboraTe UMUTAIIMOHHYIO MOJAEIH JJISl OTPEACIICHUS OLIEHKH MaTeMaTHYEeCKOTO OKUIaHUS
KOJIMYECTBA JIeTaJIel, U3TOTOBJICHHBIX 1IEXOM B TeUeHHUE 8 yacoB. Mojienb J0HKHA TaAKKE TO3BOJISTh
OTIPECIIATh OTHOCUTEILHOE KOJMYECTBO T'OTOBBIX U 3a0paKOBAHHBIX JETaleH, CpeTHee BpeMs
M3TOTOBJICHUS OHOM JETAJIH.

Pe3ynbratel MosienupoBaHusi HEOOXOAUMO MONYYUTH ¢ TOUHOCTHIO € = 0,01 U gOBepUTenbHOM
BeposTHOCTRIO o = 0,99.

3amanue 3. Monens GyHKIIMOHUPOBAHUS TEPMUHAIA

[TocranoBka 3anaun

Pa3paboraTe UMUTALIMOHHYIO MOJEIH U MPOMOJICIUPOBATh (PYHKIIMOHUPOBAHUE TEPMUHAIIA B
TeyeHue § yac. ABTOMOOUIIb (TPAaHCIIOPTHOE CPEACTBO), MomajaeT B mopt mo gopore C. B cinyyae
OTCYTCTBHSI MECT Ha napkoBke D TepmuHana, 1opora cTaHOBUTCS HaKOIMUTENIBbHBIM Oydepom (odepes ¢
nucturmuHoi FIFO). Ecniu umeercs cBoOo1HOE MeCTO, aBTOMOOMIIb BhE3)KaeT Ha TaPKOBKY, BOAUTEIb
BBIXOJMT U C IOKyMeHTaMu uzeT B oduc E. [Ipouenypa nmapkoBku 3aHUMAET OKOJIO 2 MUH.

B oduce BoguTens noxxugaercsa cBoeil ouepeau Ha 00CIyKUBaHUE Y OJTHOTO U3 OKOIIEK.
JoxnaBiuch, oH 0pOopMIISIET JOKYMEHThI Ha Bbe3/l. [1oay4unB uX, OH BO3BpallaeTcs K CRBOeMy
aBTomMoOm0. OopmiieHne TOKYMEHTOB 3aHUMAET, BMeCTe ¢ X0Ab00#, okono 10 muH. OTHOBPEMEHHO Ha
TEPMHHAJ OTChLIAETCS 3asBKa Ha 00CITyKMBAHUE TaHHOTO aBTOMOOMUJIS.

Ecnu Bopota F nmeroT cBo60HYIO 1M0I0CY, aBTOMOOMIIb MOABE3KAET Ha MOJIOCY JOCMOTpa. 31eCh Y
HETO0 MPOBEPSIIOT pa3pelieHne Ha Bhe3 ] U MPOBOAAT PU3NUECKHI TOCMOTpP KOHTeHHepa (TI1oM0, Hanu4us
MOBPEXICHUM, OTCYTCTBHUS TOCTOPOHHUX JIUIT U TIp.). JJocMOTp 3aHUMAET 2 MHH.

ABTOMOOWIIB CIIEYET HA OTICPATUBHYIO MMAPKOBKY H, pacroyioxkeHHYIO PSIOM C 30HOH MOTPY3KH-
pasrpy3ku |. Cpeanee Bpemsi ABHKEHUS 2 MUH. DTOT Y4aCTOK JIOPOTH BHYTPU TEPMHUHATIA MOKET
WCIIOJIb30BAThCS KaK HAKOIUTEBHBIN Oydep, eciin HeT CBOOOHBIX MECT Ha MAPKOBKE y 30HBI MTOTPY3KH.
ABTOMOOMJIL CTAHOBUTCS Ha MapKOBKY H U »k/1eT cBoel ouepeu Ha MOrpy3Ky (MOMEHTA BBITOJTHEHUS
3asBKHM Ha €ro oOCIy>KUBaHUE, OTIIpaBieHHOM Ha mare 3. CpeaHee BpeMsi BBHITIOJIHEHUS 3aIBKUA COCTABIISET
10 mun. [Tocne ocmoTpa aBTOMOOWIIL MOKKAAET TepMuHai. CpeaHee BpeMsi OCMOTpa 2 MUH.

HeobxomuMo pazpaboTaTh HMHTAIIMOHHYIO MOJICTH M IIPOMOCINPOBATh (DYHKITMOHHPOBAHKE
TepMHUHAaja B TeueHHe 8 4. OnpeaeanTh: KOJIUIECTBO 00pab0oTaHHBIX aBTOMOOMIICH; CpeaHee BPeMs
00paboTKH OTHOTO aBTOMOOWIIST; KO3 HUIIMEHT 00pabOTKH aBTOMOOMIIEH TEPMUHATIOM; TIOKa3aTeln
WCIIOJIb30BAHUS PJIEMEHTOB TepMHUHANIA. B MOIe1 aBTOMOOWMIIM ClIeTyeT NMPEeCTaBUTh 3asiBKaMHU.

3ananue 4. Monenb NpeaoCTaBIE€HUs PEMOHTHBIX YCIIYT.

[TocTanoBka 3agaun

Pa3paboraTs UMUTAIIMOHHYIO MOJAENH IPEIOCTABIICHUS! PEMOHTHBIX YCIIYT.

B ¢dupmy npenocTaBneHust pEMOHTHBIX YCIYT MOCTYMAIOT 3asBKU N THIIOB C BEPOATHOCTAMH pl, p2,
..., pN, cooTBeTCTBEeHHO. MHTEpBasibl BpeMeHu T Mex 1y AByMsI OU€PEIHBIMU MOCTYIUIEHUSIMU OJTHOTO

THUIIA 3asIBOK Cirydaiinble. Kakaplit 10001 THIT 3a9BKH MOXKET TpeboBaTh 0HOrO U3 al, a2, ..., ak BumoB
pPEMOHTA C BepoATHOCTAMU pal, pa2, ..., pak cOOTBETCTBEHHO.

B ¢upme umerores nl, n2, ..., NN MacTepoB TSI BBIMOJHEHUS 3aSBOK Ka)K/I0TO THIIA,
COOTBETCTBEHHO. MacTtepa N1 BHIMOIHSAIOT 3asBKHU NepBoro Tuna. Eciau ux HeT u Mactepa N2, ..., NN rpyni
3aHATHI, OHU BBIMOJHAIOT 3asBKU ATUX TUIOB. [Ip1 3TOM mocTymnaronue 3asBKy MEPBOTO TUIA 0KUAIOT UX
0CcBOOOXACHHU. MacTepa N2 BBIMOIHAIOT 3asBKU BTOporo tuma. Ecim ux HeT u mactepa n3, n4, ..., Nn

TPYIII 3aHAThI, OHU BBIMOJIHSIOT 3asBKU 3TUX TUIOB. [Ipy 3TOM mocTymnaronire 3assBKi BTOPOro THUIIA
OKUJAIOT UX OCBOOOKIEHUS. AHATIOTUYHBIE 00S3aHHOCTH U 'y MACTEPOB OCTaIbHBIX TPYII. TONbKO
MacTtepa NN BBINOJHAIOT 3aiBKA OAHOTO N-TO THUIIA.

Bpewmst BeinoHEHUs 3asBKU N-TO TUIA CIy4yallHOE, HE 3aBUCUT OT MacTepa, a 3aBUCUT TOJIBKO OT
Buya pemonta: T11, T12, T13 — ana CC nepBoro tuna, T21, T22, T23 — g CC BToporo tuma, ..., Tnl,
Tn2, ..., Tnn — msg CC n-ro Turma.

[Tpuem u pacripenesieHue 3asiBOK MEXy TPYIIaMu MacTepoB ocylecTisiercs d qucrneryepamu.
Bpewms, 3aTpauriBaemMoe OJTHUM AUCIIETYEPOM Ha OAHY 3asBKY, T1, cinydaiiHoe. [lucneTuepamu He
MPUHUMAIOTCSI K PEMOHTY (] 3a5BOK BCEX THIIOB.

HccnenoBaTh 3aBUCUMOCTB KOJIMYECTBA BBIITOJIHEHHBIX 3asIBOK U BEPOSITHOCTEN BBIITOJTHEHHUS 3asIBOK
BCEX THITOB OT WHTepBajia TIT MOCTYIUIEHUS UX B PEMOHT U BeposiTHocTel Pl, p2, p3, p4. PesymbraTs
MOJICIUPOBAHHUS HEOOXOAUMO MOTYYUTh ¢ TOUHOCTRIO € = 0,01 1 mO0BepUTENBHOM



BeposATHOCTHIO o = 0,95.

Crenatb BBIBOJIBI O 3aTPY:KEHHOCTH KaXKJI0W TPYIITBI MACTEPOB M HEOOXOAUMBIX Mepax o
MOBBIIICHUIO YPPEKTUBHOCTH PabOTHI (PUPMBI TTPEIOCTABICHUS PEMOHTHBIX YCITYT.

7.4.3. [IpumepHBIC TEMBI KYPCOBOU pabOTHI (MpoeKTa) (TIpH HATUYUH )
KypcoBsie paboThl (MpOEKTHI) y4eOHBIM IJITAHOM HE TIPETYCMOTPEHBI

7.5. MeTtoauyeckue MaTepuaibl, ONPEISSIONINUe MPOIeAYPhl OIICHUBAHUSI 3HAHUW, YMEHHH, HABBIKOB 1
(vy) ombITa PO ECCUOHAIBHON JEATEIHFHOCTH, XapaKTEPUIYIOIIUE 3TAIbl (POPMUPOBAHUS KOMITCTCHIIHHA
[Iponienypa npoBeeHUs MPOMEKYTOUHON aTTECTAIMU U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH
pErJIaMeHTUPYETCS JIOKAIbHBIM HOPMATHUBHBIM aKTOM, ONPEACIISIONTIM TOPSIOK OpraHu3auy 1
MIPOBEICHUS TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOYHOM aTTECTAIIMH 00YUYaIOIIUXC .
[Iponienypa onieHuBaHust HOPMUPOBAHUS KOMITETEHIIUN MTPH TIPOBEICHUH TEKYIIETO KOHTPOJIS
NpuBe/cHa B 1. 7.2.
TunoBbie KOHTPOJIBHBIC 3a/IAHKS WJIM UHBIE MAaTEPHAIIBI TEKYIIIETO KOHTPOJIS IPUBEACHBI B I1. 7.3.
[IpomexxyTouHas arTecTaius 1Mo JUCIUILIMHE TPOBOIUTCS B JopMe 3auera ¢ OICHKOH.

7.6. Kputepuu onieHnBanusi chopMHUPOBAHHOCTH KOMIIETSHIIUN MTPU IPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YpoBeHb OCBOEHUS U OLIEHKA
Onenka Onenka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBoputesbH | OLEHKa «XOpOLIO» OrneHka «OTJIMYHOY
HOY» o»
«HE 3a4TCHOY «3aUYTEHOY»
YpoBeHb OCBOCHUS | YpOBEHb OCBOCHUSI | YPOBEHb OCBOCHHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETCHIINH KOMIIETCHIINH KOMIIETEHIINH
«HEJ0CTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHIN. «BBICOKUI».
Kommereniuu ge Kommerenmn Komnerenmn Komnerenun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHEI.
3HaHUs OTCYTCTBYIOT, [ CdopMupoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHUsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHEIE,
Kparepun chopMHUPOBAHbI 3HaHUU. YMeHUs HOCSIT _ | Beecroponnue. Ymenus
OLICHUBAHNS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCHEIIHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
pPEeNpPOAYKTUBHBII MPUMEHSIOTCS K PEIIeHUI0 KaK
Xapaxrep. PEIIEHUI0 TUTTOBBIX TUTIOBBIX, TaK U
JeMoHcTpupyeTcs 3aJJaHuM. HECTaHAapTHBIX
HU3KUN YPOBEHb JleMoHCTpHpyeTCs | TBOPYECKUX 3aJJaHUU.
CaMOCTOSATEIbHOCTU JIOCTaTOYHBII JemoHCcTpUpyeTcs
MPaKTUYECKOTO YPOBEHB BBICOKUI YPOBEHb
HaBbIKA. CaMOCTOSITEIIbHOCTH | CaMOCTOSITETLHOCTH,
YCTOMYHBOTO BBICOKAs aJJaITUBHOCTH
MPAKTUYECKOTO | MPAKTHYECKOTO HaBbIKA

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI Ha BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHE 32/ IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCIIJICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISAETCS, €CIIM CpeHee apuPMETHIECKOE HaXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY» BBICTABIIICTCS, €CIIU CpelHee apu(dMeTHIecKoe
HaXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOANYeCKOE H MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U JIOMOJIHUTEIBHON JIUTEPATYPhl, HEOOXOAMMOM JUIsl OCBOSHHSI JUCIUILIMHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

Ammxmus B. H., I'mrman M. b., Kemep U. 3., Haitmapk O. b., Cton6os B.

1 [IO., Tpycos Il B., ®puxk II. I'., BBenenue B MaTemMaTHuecKoe

MoaeaupoBanue, Mocksa: Jloroc, 2016

http://www.iprbooksh
op.ru/66414.html

[ITarposa I'. B., Tormuues W. H., MeToas! ucciienoBaHus U MOACIHUPOBAHUS

2 |wHpOpPMAMOHHKIX MpoIeccCOB U TexHonornid, CraBporoins: CeBepo-

Kaskasckuil penepanbublil yHHBepcuteT, 2016

http://www.iprbooksh
op.ru/63100.html

JlomoJHUTENbLHAA JIUTEPATYPA

1 CuetkoB H. H., UMuTanimoHHO€ MOJAETMPOBAHUE SKOHOMUYECKUX MPOLIECCOB,

Mocksa: EBpa3uiickuii OTKpbITbI HHCTUTYT, 2008

http://www.iprbooksh
op.ru/10670.html

Obyuaromuecs u3 ynciia uHBaIUI0B 1 Ul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (UJTH)
3NEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (popMax, aJlaliTHPOBAHHBIX K OTPAaHUYEHHUAM UX

3JI0POBBSI.




8.2. Ilepeuenn pecypcoB HHMOOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXO0IUMBIX JIIS

OCBOCHUS AUCIUTUIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «VHTEpHET»

DneKTpOHHBIN agpec pecypca

CuHcTeMHBII aHATH3 ¥ MOACTUPOBaHNE WH(OPMAITMOHHBIX
IIPOLIECCOB U CUCTEM

https://books.ifmo.ru/file/pdf/2140.pdf

MonenupoBanue HHPOPMAITMOHHBIX TPOIECCOB
https://ppt-online.org/436229

https://ppt-online.org/436229

MeTOI[OJ'IOFI/IH HMUTAIMOHHOI'O MOJACIINPOBAHUSA

http://simulation.su/uploads/files/default

/2007-uch-posob-bronov-1.pdf

MartemMaTHdeckoe u HMUTAIMMOHHOC MOACIIMPOBAHUEC

https://portal.tpu.ru/SHARED/kK/KATAE

V/academics/Tabl/MIM P teor.pdf

8.3. [lepeueHb coBpeMEHHBIX MPOPECCUOHANBHBIX 0a3 JaHHBIX U WH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DIIeKTPOHHBIN ajipec pecypca

[epuonnueckue nznanus CII6IACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie
izdaniya/

Cucrema aucraniuonnoro ooydenust CII6GIACY Moodle

https://moodle.spbgasu.ru/

DIIEKTPOHHO-O0MOIMOTeUHas cuctema usnarenbersa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTEeUHAsl cucTeMa n3narenbcera 'Jlans"

https://e.lanbook.com/

HNudpopmanmonno-npaBoas 6a3a nanabix Komeke

http://gasudata.lan.spbgasu.ru/d
ocs/

HNudpopmannonno-npasosas cucrema Koncyiaprant

\\law.lan.spbgasu.ru\Consultant
Plus ADM

WNudpopmanmonno-npaBoBas cucrema [ apaHT

\\law.lan.spbgasu.ru\GarantClie
nt

8.4. [lepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMBIX IPU OCYILIECTBICHHH 00pa30BaTeIbLHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepedeHb JTUIEH3UOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crnoco0 pacrpocTpaHeHUs
(JTMLIEH3MOHHOE MM CBOOOTHO
pacpocTpaHseMoe)

Microsoft Windows 10 Pro

Horosop Ne 7132009689201 ot
18.12.2020r

Microsoft Office 2016

Horosop Ne 7132009689201 ot
18.12.2020r IIporpamMmMHbIe
MPOAYKTHl MaikpocodT, 1oroBOp
Ne J132009689201 ot 18.12.2020 ¢
AO "CodrJlaitn Tpeiia": Windows
10, Project Professional 2016, Visio
Professional 2016, Office 2016.

Matlab Bepcus R2019a

Joroop NoJ[31908369487 ot
01.11.2019 ¢ OOO "Codtnaiin
[TpoekTrr". JIutieHsus 10
31.12.2025

8.5. MaTepI/Ia.HBHO-TCXHI/I‘{CCKOC obecrieucHue JUCIHHUITIIINHBI

Cenenust 00 OCHAICHHOCTH YY€OHBIX ayJUTOPUNA U TOMEIICHUH JJII CAMOCTOSITEIHbHOW paOOThI

HanmenoBanue yueOHBIX ayTUTOPHUI 1 OcHamieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMHU

MTOMENICHUH JJII CAaMOCTOSITEIFHON paboThI

cpencTBamMu OOy4CHHS




47. KoMnploTepHBIH Kiacc

Paboune mecrta ¢ [1K (cTonm KOMIIBIOTEPHBIH,
CHUCTEMHBIHN OJIOK, MOHUTOP, KJIABHATYpPa, MBIIIh), CTOJ
pabouunii, MOAKIIOYCHUE K KOMITBIOTEPHON CETH
CIIoI’ACY, BeIxon B Internet.

47. TlomemieHust U1l CAMOCTOSTENIbHOM PabOTHI

[Tomerenue 11 CaMOCTOSTEIILHOM paOOTHI
(untanbHBIN 3271 OnOIMOTEKH, aya. 217): T1IK-23 mr., B
T.9. 1 mrr.- 1K gst mur ¢ OB3 (cuctemHblii 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOKITIOYCHHEM K
cetn «MHTepHET» N 00ECIIeYeHHEeM J0CTYIa B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTEeIIbLHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10, Microsoft Office 2016

47. YueOHbIC ayAUTOPUH JJIS POBEIACHUS
MPAKTUYECKHUX 3aHATUH, KypCOBOTO
MIPOCKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U WHAUBUAYAIbHBIX KOHCYIbTAIHH,
TEKYIIET0 KOHTPOJIS U MIPOMEXYTOUHOMN
aTTecTaluu

VYyebHas ayuTOpHs AJIs IPOBEACHUS TPAKTUUECKUX
3aHSATUHN, KYPCOBOT'O MPOSKTUPOBAHUS (BBITIOJIHEHUS
KYPCOBBIX pa00T), TPYNIOBBIX U MHAUBHIYaIbHBIX
KOHCYJIbTAIlN, TEKyIIEero KOHTPOJIS U
MIPOMEXYTOUHOI aTTecTaluy — KOMIUIEKT
MYJIbTUMEANIHOTO 000pyn0BaHus (TIepCOHANBHBIH
KOMITBIOTEP, MYJIbTUMEUIHBIA TTPOEKTOP, IKPaH,
ayJIuo-cucTeMa), 10cKa MapKepHasi Oenas smaneBas,
KOMIUIEKT y4eOHOI MeOenH, MOAKIIOUeHUE K
koMmnbrotepHoii cetn CITI6I'ACY, Beixoa B UHTepHeT.

Jst uaBanuaoB u aun ¢ OB3 o0ecrieunBarOTCs CrielMaibHbIe YCIOBHS IS MOTYUYCHUS
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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