[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: MapannH Makcum Anekceesuy

[lomxHocTb: PexTop

[Jlata noanucanus: 08.10.2025 17:31:36 K paboueli mporpaMme JUCHHUILIMHEL
YHUKanbHbI MPOrpaMMHbIA KIKOY:
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

[Ipunoxenue

OLIEHOYHBIE MATEPHAJIBI JIJISI TPOMEKYTOYHOM ATTECTALIUA
MO JUCLHUIIJIMHE (MOYJIIO)

MaTtemMaTH4YeCKO€ MOJAeJTHPOBAHNE TPAHCIIOPTHBIX MPOLIECCOB

(Haumenosanue OUCYUNIUHBL(MOOY5)

Hamnpagnenue noarotoBku

23.03.01 TexHOJOrMss TPAHCHOPTHHIX MPOIECCOB

(k00 u HaumeHosaHue)

HanpasnenHocTs (mmpohuib)

TpancnopTHasi JOTHCTHKA

(HaumeHosamue)



Coneprxanue

IlosicHuTenpHas 3amucka.

TunoBsle KOHTPOJIBHBIE 33JaHUS WK WHBIE MaTepHalIbl Ul OLIEHKHM 3HAHWUN, YMEHH, HaBBIKOB U (MJIN)
OIIBITA AEATEJILHOCTH, XapaKTEPU3YIOIIHUX YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETECHIIMH.

Metoanyeckre MaTepHaibl, ONPEACSIONINe TPOLUEAYPY U KPUTEPHH OLIEHUBAHUA COPMHUPOBAHHOCTH
KOMIIETCHIIUH MPH NIPOBEACHUY IIPOMEKYTOYHOM aTTECTALMH.



oOy4eHus: 10
00pa3zoBaTeNbHON MPOTPAMMBI.

1. llosicHuTEILHAS 3aIHCKA

HCJIB HpOMe)ICYTOqHOﬁ aTTCCTAllUN — OLNCHUBAHUC INPOMCIKYTOYHLIX W OKOHYATCIBHBIX PC3YJIbTATOB

JUACIUIUINHE,

O6CCH€‘II/IB3IOH_[I/IX JOCTHIKCHHUC

INIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHUA

®dopma NMpOMEKYTOUHOU aTTecTauuu: 3auem ¢ oyenkou (7 cemecmp ODO), skzamen (8 cemecmp ODO)

[Tepeuens KoMIETCHIINA, (POPMUPYEMBIX B TIPOIECCE OCBOCHHMSI TUCITUTUTMHBI

KOI[ U HAUMCHOBAHUEC KOMIICTCHIIM

KOI[ HHAUKATOpa JOCTUIKCHUS KOMIICTCHIIUN

OIIK-1: CriocobeH NpuMEHSTh
€CTECTBEHHOHAYYHBIC U OOIIEHHKCHEPHBIC
3HAHUS, METO/Ibl MATEMAaTHYECKOTO aHAIIN3a U
MOJIETTMPOBAaHUS B IPO(eCCHOHATBHON
JeSITeTbHOCTH

OIIK-1.5: ITpumeHsieT MeTO bl MAaTEMATHYECKOTO
aHaJIM3a U MOJICJIMPOBAHUS ISl pELICHUS
MPUKJIATHBIX 3a/1a4

[TK-5: CriocobeH oCyliecTBIATh OpraHU3aIUio
MEPEBO30YHOTO MPOIECCa U yAyUIlIeHUs KauecTBa
OKa3aHUs JOTUCTUYECKUX YCIIyT

ITK-5.1: Pa3pabaTeiBacT MaTeMaTHICCKUE MOICITH
JUISL pELIEHUS] TPAHCIOPTHBIX 3a4a4 U YJIyUILICHUS
KaueCTBa OKAa3aHUA JJOTUCTUYECKUX YCIIyT

Pe?;y.]II)TaTI)I O6y‘IeHI/I$[ 10 JUCHUIIIIMHE, COOTHCCCHHBIC C INIAHUPYCMbBIMHA
pe3yjibTaTaMu OCBOCHUS O6p330B8.TCJ'IBHOI>i IIporpaMmbl

Kon u HaumeHoBaHue Pe3ynbrarhl 00y4eHus M0 AUCHUIIIMHE OneHouHble
KOMIIETEHIIUU MaTepHaIbl
OIIK-1.5: Tlpumensier wmeroasl | OOyvaronmiics 3HaeT: OCHOBHBIC onpenenenus | Bompocs (1 —20)
MaTEMaTUYECKOTO  aHaJIM3a M | U MOHATHS TPAHCIOPTHBIX IPOLIECCOB, UMEET
MOJEIIUPOBAaHUs U1 peIIeHUs | o0llee MpeICTaBICHHE O METOaX IMPOBEACHUS

MPUKIIAIHBIX 3a7a4 TEXHUKO-IKOHOMHYECKOTO aHaIn3a u
KOMIUIEKCHOTO OOOCHOBaHHSI MPUHUMAEMBIX
pELICHU.

OOyuaromuiicss yMeeT: OLIEHUBATh Pa3TMYHbIE
MyTH ONTHUMH3AIUH TPAHCTIOPTHBIX MPOIIECCOB,
KOMIUIEKCHO O0OOCHOBBIBaTh TPUHUMAEMBbIC
pellleHus], OIIEHUBATh PE3yJIbTaThl U BHIOMPATH

ONTUMAJIIBHOC PCHICHUC.

Bamanus (1-3)

OO6yyaromumiics BJIAJICET: HaBbikamu | 3amanust (7-8)
MIPOBEICHUS TEXHUKO-IKOHOMHYECKOTO
aHaIu3a, KOMIIJIEKCHOTO 000CHOBaHUS

MPUHUMAEMBIX pEIIeHUH, CaMOCTOSTEIILHOTO
MOUCKAa MyTeH ONTHMM3ALUU TPAHCHOPTHBIX

IIPOIIECCOB.
[K-5.1: Pa3pabareiBaer | O0yvarommiics 3HAeT: meTobl | Borpocsr (21-36)
MaTeMaTHYeCKHe  MOJCNM  JUIS | MAaTeMAaTHYECKOTO aHaJIM3a U MOJICITHUPOBAHUS,

peliCHUs TPAaHCHOPTHBIX 3aJ4ad U
YIYUHICHUA KadeCTBa OKa3aHUs
JIOTUCTUYCCKUX YCIIYT

METOJIbI MAaTEMaTUYECKOTO MOJICTHPOBAHUS
MTPOIIECCOB U OOBEKTOB.

OOyyaromuiicss yMeeT: MPUMEHITh METOIbI
MaTEeMaTHYECKOTO aHAIM3a M MOJICITHPOBAHUS
JUISL  pelieHusT  MPUKIAJAHBIX  3a7ad B
poeCCHOHAIBHON JIeATEeTLHOCTH, OLICHUBATh
pe3yiabTatbl pacdyC€TOB Ha MATCMATUYCCKHUX
MOJIEJISIX MPOIIECCOB U OOBEKTOB.

3ananus (4-6)




OOyuarommiics BJIAJIEET: HaBeikaMu | 3amanus (9-10)
MPOBEJCHUS MaTEMAaTHYECKOTO aHaim3a |
MOJICJTUPOBAHUS IS PEIICHUS TPHKIATHBIX
3aJa4 B TPO(ECCUOHATBLHOW JESITeNLHOCTH,
HaBbIKAMH  pa3pa0OTKH  MaTEMaTHYCCKUX
MOHCHeﬁ TpaHCHOpTHBIX HpOI_IeCCOB, HaBbIKAMH
INPUMEHECHHUS LU(POBBIX HHCTPYMEHTOB JIJIS
MaTEeMaTHYECKOTO aHaIN3a U MOJICTTUPOBAHUS B
MPOLIECCe PEIICHUS WMHKECHEPHBIX 3a7ad B
po(ecCHOHATTLHOM IS TEIbHOCTH

[TpomexyTouHas aTTectanus (3a4eT/3K3aMeH) MPOBOJIUTCS B OJJHOM U3 CIeAYIOIINX HopM:
1) cobecenoBaunue;
2) BeimonHeHue 3ananuii B OMMOC yHuBepcurera.

2. Tunosbie! KOHTPOJILHBIE 32AHUS WM HHbIE MATEPUAJIBI /Il OLEHKH 3HAHMIA, yMEHMIi,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOIINX YPOBEHb C(POPMHUPOBAHHOCTH KOMIIETEHIM I

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHN ) 1JIA OLIeHKH 3HAHMEBOT0 00Pa30BaTEIbHOI0

pe3yJibTara
[TpoBepsiemblii 00pa30BaTENbHBIN pPe3yNbTaT:
Kon u HaumeHoBaHue OO0pazoBaTenbHbIN pe3ynbTaT
KOMITETCHIIMHT
OIIK-1.5 [Tpumensier | OOyuaronuiicss 3HaeT: OCHOBHBIE OMPEICNICHUS U MOHITHUS TPAHCIOPTHBIX

MCTOAbl  MATCMATHYCCKOI'0 | MpOUCCCOB, UMCET 06HI€€ OpeACTaBJICHUC O METOJaX MPOBCACHUA TCXHHUKO-
aHaJIn3a W MOJACIIMPOBAHUSA | SKOHOMUYCCKOTO aHalln3a U KOMIIJICKCHOTO 000CHOBaHUS IIPUHUMACMBIX
AJIid PpeIICHHA NPUKIAJHBIX peHIeHI/IfI.

3aaa4

1. B kakom ciiyyae 3a1a4a MaTeMaTH4YeCKOro NporpaMMHpPOBAHUSA SIBJIsieTCS JIMHEHHON ?
— ecinu ee 1eneBas (QyHKIUS JIMHEHHA
— €CJM ee OrpaHUYEeHHsI TMHEHHBI
— eciu ee uesneBast QyHKIMSA U OTPaHUYEHUS JIMHEHHBI
— HET NPaBWJIBHOTO OTBETA

2. Jlasi 4ero MOryT NpuMeHSIThCS Pe3yJibTaThl NIPOBEPKHU 21eKBATHOCTH MATEeMAaTHYeCKOIl MOIesIn
U pPeajibHOr0 00bEeKTAa, MPoIecca UM CUCTEMBbI?
—  TOJIBKO JJISI KOPPEKTUPOBKU MATEMATUYECKON MOAEIHN
— TOJIBKO JJISI pEIICHUS BOIIPOCA O MPUMEHUMOCTH TOCTPOCHHON MaTeMaTUYECKOM MOIeNH
— U191 KOPPEKTUPOBKH MATEMAaTHYECKOW MOJENW WU I PENIEHUs BOIMpPOCa O MPUMEHUMOCTH
MMOCTPOEHHON MAaTEeMaTUYECKON MOJIeNIH
— HET NpaBWJIbHOTO OTBETA

3. Eciu B KpUTepHAIBHOM CTPOKE CHMIIEKCHOI Ta0IUIIBI HET OTPULATEIbHBIX KO3 (PHUIHEHTOB,
3TO 03Ha4aeT, 4To0 ...
— 3aJada Hepaspeluma
— HaWJIeH ONTUMAaJIbHBIN IIJIAH HA MAKCUMYM

! TIpuBondrcs THUIOBBIE BONPOCH M 3aganus. OLEHOYHBIE CPENCTBA, NPEIHA3HAYEHHBIE [JIS HPOBEIEHUS AaTTECTALIMOHHOIO
MEPONPUATHS, XpaHITCA Ha Kadeape B ITOCTATOYHOM JUIsl MIPOBEJCHUS OIICHOYHBIX MPOLEAYpP KOJIHYECTBE BapHaHTOB. OLEHOYHEIC
CpEICTBa MOJUIeKAT aKTyaIW3alldd C YY9eTOM pa3BHTHS HAayKH, oOpa3oBaHUS, KYIbTYpPbI, YKOHOMHKH, TEXHHKH, TEXHOJOTHH WU
conuanbHON cepbl. OTBETCTBEHHOCTH 332 HEPACTIPOCTPAHEHIE COACPKAHNS OIIEHOYHBIX CPEICTB CPEIN 0O0YJAIONINXC S YHUBEPCUTETA
HECYT 3aBenyromuii kKapeapoil n mpenoaaBarTenb — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



— HaWJEH ONTHUMAJIbHBIN TUIAH HA MUHUMYM
— 3aj1aua UMeeT OECKOHEYHO MHOTO pelIeHUM

4. HMUTANIMOHHASI MOJIEJb 3TO

— HMMHTAIMOHHAsT MOJEIb — JIOTHKO-MAaTeMaTHYeCKOe OMUCaHue O0BEKTa, KOTOPOE MOKET OBITh
UCIIOJIB30BaHO IS SKCIIEPUMEHTHPOBAHUS Ha KOMITBIOTEPE B LIEJSIX MPOCKTUPOBAHUS, aHAIN3A U
OIICHKH (PYHKITMOHUPOBAHMS OOBEKTA

— HMMHUTAIMOHHAsT MOJEIb — JIOTHKO-MaTeMaTHYECKOe OMUCaHue O0BEKTa, KOTOPOE MOKET OBITh
UCTIOJIB30BaHO ISl AKCIIEPUMEHTUPOBAHMS HA (PU3UUECKOM O0BEKTE

— WMUTAIMOHHAs MOJElb — AHAJUTHYECKOE OMUCAHHE OOBEKTa, KOTOpPOE MOXKET OBITh
UCTIOJIB30BaHO IS SKCIIEPUMEHTHPOBAHUS Ha KOMITBIOTEPE B LIEJSIX IPOCKTHUPOBAHUS, aHAIHM3a U
OIICHKU ()YHKIIMOHUPOBaHUsSI 00BEKTa

— WMUTAIMOHHAss MOJIEb — MAaTeMaTH4YecKoe OIMMCaHue OOBEKTa, KOTOPOE MOXKET OBITh
UCTIOJIB30BaHO ISl DKCTICPUMEHTUPOBAHHS

5. Kak Ha3pIBaeTcs 3aMellaeMblii MOIEJIbI0O 00bEKT?
—  KOmus
—  OpHTHUHAJ
— 1mabJioH
— MaxketT

6. Kak Ha3pIBalOTCA MOJeJH, B KOTOPBIX MPEANoJaraercssi OTCYTCTBHE BCSAKHUX CJOYyYaWHBIX
BO3ACHCTBUI M X 3JIeMEHTHI (3JIeMEHThI MO EJIM) J0CTATOYHO TOYHO YCTAHOBJIEHBbI?
— CTaTHYeCKHue
— JIUCKPETHBIC
— JIETEPMUHUPOBAHHBIC
—  JIUHAMHAYECKHUE

7. Kakoe nmpenMyuiecTBO UMeeT BHIYUCIUTEIbHBIN IKCIIEPUMEHT MO CPABHEHHUIO ¢ HATYPHBIM
IKCIEPUMEHTOM?
— KOpPOTKHE CPOKM U MUHUMAJIbHbIE MaTepPUAIIbHBIE 3aTPAThI
TOJIbKO KOPOTKHE CPOKH MOITYUYEHUS PE3YIbTATOB
TOJIbKO MUHUMAJIbHbIE MaTepUaIbHbIE 3aTPaThI
— HET MPaBUIILHOTO OTBETA

8. Kakoii MeTO1 OTHOCHTCS K METO/1aM pelleHHs 32124 JUHEHHOro NnporpaMMupoBanusi?
—  CHMILJIEKC-METO
— meroa MHOXkuTenen Jlarpanxka
— wmerox ['aycca
— METOJ IOJOBHHHOI'O JCIICHUS

9. Kakoii Mmoae/m ObITh He MOKeT?
— BEIIECTBEHHOH, pu3ndecKon
— uAeanbHOU, puznueckoin
— BEIIECTBEHHOMN, MaTEMaTHYECKOM
—  HACAIbHOM, MaTeMaTHUICCKOM

10. MaTemaTu4ecKoe MOJeJTUPOBAHNE ITO CPEACTBO JIsI
— U3Y4YCHUS CBOICTB pEalbHBIX 0OBEKTOB B paMKaX MOCTABICHHOW 3a/1a4l
—  YIpPOIIEHUS IOCTABICHHON 33a/1auu
— Toucka PU3NIECKOU MOJIEIH
— TPUHSATHUA PEIIeHUs B PaMKaX MOCTAaBIEHHOW 3a/1a4uu

11. Metoax MUHHMMAJLHOIO JIEMEHTa — JTO




— OAMH U3 KOMOWMHATOPHBIX METOAOB JMCKPETHOTO MPOrPaMMHPOBAHUS, TPU KOTOPOM
THIIEPIUIOCKOCTh, — OmlpenenseMas IeieBod (yHKUMEH 3amaud, BAABIMBAETCS BHYTPb
MHOI'OI'paHHMKA IUIAHOB COOTBETCTBYIOLIEH 3a/jaun IMHEHHOTO IPOrpaMMHUPOBAHUS IO BCTPEUH €
Osinkaiiien nenoYrcIeHHOW TOUKOM 3TOr0 MHOTOTpaHHUKA

— OJMH U3 METOAOB OTCEYEHHUs, C IOMOIUBIO KOTOPOrO PpEHIAIOTCSA 33hadd LEJO0YMCICHHOIO
IpPOrpaMMUPOBAHUS

— OAMH W3 TPYNIbl METOJIOB OINpPEIeNICHUs] MEePBOHAYAIBHOIO OMNOPHOrO IJIaHAa TPAaHCIOPTHOM
3a1a4u

— OJMH U3 METOJOB, YIPOIIAIOLINHI ONPEIEICHUE UCXOAHOIO OIIOPHOrO IUIaHa 33Ja4d JIUHEHHOTO
IPOrpaMMHUPOBAHUS U CUMILIEKC-Ta0JINIbI

12. MeTtoa mMOTEHIIUAIOB — 3TO

— OJMH U3 METOZ0B IIPOBEPKU ONOPHOTO IJIaHA TPAHCIIOPTHOM 3a/1a4K HA ONTUMAJIbHOCTb

— OAMH U3 KOMOMHATOPHBIX METOAOB JAMCKPETHOTO IPOrpaMMHPOBAHUSA, IMpPU KOTOPOM
THIIEPIUIOCKOCTh, ~ ONpenenseMas 1eJeBod (yHKUMEH 3amaud, BAABIMBACTCS BHYTPb
MHOI'OI'paHHMKA IUIAHOB COOTBETCTBYIOLIEH 3a/jaun IMHEHHOT0 IPOrpaMMHUPOBAHUS JIO BCTPEUH €
Osnkaiiiien nenoYrcaIeHHOW TOUKOM 3TOr0 MHOTOTpaHHUKA

— OJMH U3 METOJIOB OTCEUYEHMS, C IOMOIIBIO KOTOPOIO PELIAIOTCS 3aJauM LIEJOYMCICHHOIO
IpOTrpaMMUPOBAHUS

— OAMH W3 TPYNIbl METOJOB OIpEesIeHUs] MEePBOHAYAIBHOIO OMOPHOrO IJIaHa TPaHCIOPTHOMN
3a7iauu

13. Ha kakue Trpynmbl MOKHO Ppa3ieJMTh MaTeMaTHYeCKHe MOJeJH 10 BHAY BXOIHOI
uHpopmanum?
— CTaTHYEeCKHue, HeMpPEephIBHBIC
— JIUCKPETHBIE, HETIPEPhIBHbIC
— JMHAMHYECKHUE, HETPEPhIBHBIC
— JMHAMHYECKHE, CTATUYECKHE

14, HepBblM maroM ajJyropurMa Meroa nmoTCHIUMAJI0B ABJISACTCH
— HaxO0XACHHUEC IICPBOIro 1nCCBAOIIaHA
— HaxO0XACHHEC IICPBOr0 YCIOBHO-OIITUMAJIBHOI'O IlJIaHAa
— HaXO0XACHHC IICPBOI0 OIIOPHOIO IIaHa
— HaXO0XACHHC IICPBOT0 0a3uCHOTO pelicHuAd

15. 1o noBeaeHUI0 MATEMATHYECKUX Mo/IeJiell BO BpeMeHH UX pa3/ieisiioT Ha
— JI€TepPMUHUPOBAHHBIE U CTOXACTHUYECKUE
— CTaTHMYECKHE U JTUHAMHYCCKHE
— HENpepbIBHBIE U JUCKPETHBIE
— aHAJIUTUYECKHE U NMMHUTAIIHOHHBIE

16. TIpu mocTpoeHHM ONOPHOrO IJAHA TPAHCHOPTHOMH 3aJa4YM METOJ0M CeBepo-3aMagHOro yrja
NepBOi MOAJICKHUT 3aN0THEHHIO
— KJIETKa, pacloyIoKeHHas B JICBOM BEPXHEM YTy TaOJIUIbI TUIAHUPOBAHUS
— KJIETKa, pacroyIoKeHHas B IPAaBOM BEPXHEM YIIIy TaOJIMIbI TUIAHUPOBAHUS
— KJIETKa C MUHUMAJIbHBIM 3HaUeHueM Tapuda
— KJIETKa C MaKCUMaJIbHBIM 3HAaUeHuEM Tapuda

17. Tlpy mOCTPOEHHMH ONOPHOr0 IJIAHA TPAHCHOPTHON 3aJa4M HAa MHHHUMYM MeETO/IOM
MHMHHMAJIbHOI0 3JIeMEHTA NepPBOi MOAJIeKUT 32110 THEHU IO
— KJIETKa, pacloJIO’KeHHas B JIEBOM BEPXHEM YTy TaOJIUI[bl IUTAHUPOBAHUS
— KJIETKa, pacloJio’KeHHasl B IPaBOM BEPXHEM YTy TaOJIUI[bl ITAHUPOBAHUS
— KJIETKa C MUHUMAaJIbHBIM 3HauUeHueM Tapuda
— KJIETKa C MaKCUMaJIbHBIM 3HAaUeHUEM Tapuda




18. C 4ero HAaYMHAIOT penIeHHe 321a4U JHMHEHHOTr0 MPOrPaMMHUPOBaHuUs rPpaguYecKUM MeTO010M

HaXOJAT 00JIaCTh JOMYCTUMBIX PEIIEHUH U3 CUCTEMBI OTPAaHUYEHUH 331241
COCTABJISIIOT HaYaJIbHBIM OITOPHBIN IITIaH

COCTaBJISAIIOT TpayK OrpaHHYCHHHA

HET MPaBUIILHOTO OTBETA

19. C yero 00BIYHO HAYMHAETCS MOCTPOECHHE MATEMATHYECKOH MoIeIu?

C TIOCTPOSHHMsSI MW aHalu3a TMpocTeimeii, Haubojee TrpyOOH MaTeMaTHYeCKOH MoJenu
paccMaTpUBaeMOro 00beKTa, MPoLecca UK CUCTEMBI

C MOCTPOEHUS M aHalu3a MaTeMaTU4YeCKOM MOJEIH, KOTopas HauOoJiee MOJIHO COOTBETCTBYET
paccMaTpuBacMOMY OOBEKTY, IPOLIECCY HIIH CUCTEME

C aHaJIM3a MaTEMaTUYECKOM MOJIEIN PaccMaTpUBAaeMOro 00beKTa

HET [IPaBUIILHOIO OTBETA

20. TpancnopTHasi 3a1a4a JHHEHHOT0 MPOrpaMMHPOBAHUS HA3BIBAETCH 3aKPbITOIi, ecJIu

CyMMapHbI€ 3a1achl paBHbI CYMMapHBIM MOTPEOHOCTSIM
CyMMapHbI€ 3arachl 0OJIbIIE CYMMapHBIX MOTpeOHOCTEN
CyMMapHbI€ 3aachl MEHbILIE CYMMapHbBIX MOTPeOHOCTEN
neneBast pyHKIMS OrpaHUYEHA

[1K-5.1 Pa3zpabateiBaer martematuyeckue mozenu | OOydaromuiicss 3HAeT: METOJbl MaTeMaTUYECKOTO

JUJIA peIHeHI/ISI TpaHCHOpTHI)IX 3a4a49 “u yJIy‘IHIeHI/Iﬂ aHaJin3a nu MO[[GJII/IpOBaHI/Iﬂ, MCTOAbI

Ka4yeCcTBa OKa3aHUs JIOTUCTHUECKUX YCITYT MaTEeMaTHYECKOI0 MOJICIMPOBAHUS IIPOIECCOB U
0O0BEKTOB.

21. UIMUTALHOHHAA MOJEJIb ITO

UMHTALMOHHAS MOJIENIb — JIOTUKO-MaTeMaTHYEeCKOe ONHUCaHUE 00bEKTa, KOTOPOE MOXKET ObITh
MCIIOJIb30BAHO ISl SKCIIEPUMEHTUPOBAHUS HA KOMIIBIOTEPE B LIEJISAX MPOSKTUPOBAHMS, aHATIN3a U
OLIEHKU ()YHKLIMOHMPOBAHUS 00BbEKTA

UMHTALMOHHAS MOJIENIb — JIOTUKO-MaTeMaTHYeCKOe ONMHUCaHUE 00bEKTa, KOTOPOE MOXKET ObITh
MCIIOJIb30BAHO ISl SKCIIEPUMEHTHPOBAHUS Ha (PU3HMUECKOM OOBEKTE

UMUTAIMOHHAs MOJIellb — AQHAIWTUYECKOE ONHMCAHHE OOBEKTa, KOTOPOE MOXKET ObITh
MCIIOJIb30BAHO ISl SKCIIEPUMEHTUPOBAHNUS HAa KOMIIBIOTEPE B LIESAX MPOSKTUPOBAHUS, aHATIN3a U
OLIEHKH (PYHKIIMOHMPOBAHUS 00bEKTA

UMHUTALMOHHAs MOJEIh — MAaTeMaTH4YeCKOe ONHMCaHUuEe OOBEKTa, KOTOpPOE MOXKET ObITh
MCIIOJIb30BAHO ISl 3KCIIEPUMEHTHUPOBAHUS

22. K mapagurmaMm MMUTAIHOHHOI0 MOJICJIMPOBAHUS HE OTHOCUTCH

CUCTEMHasl TUHAMUKa
JTUCKPETHO-COOBITUHHOE MOIETTUPOBAaHNE
areHTHOE MOJEINPOBAHNE
JMCKPETHO-CUCTEMHOE MOJEIUPOBaHHE

23. HaGop naHHBIX CYMTAeTCSl OJHOPOAHBIM B cliy4yae, ecau K0IP(PUIUMEHT BapUALUH He
NpeBbIIIAeT

0,33
0,50
0,66
0,75

24. HaGop naHHBIX CYHTAeTCSl HEOJHOPOAHBIM B clyyae, eciu Ko3(puuueHT Bapuanuu
NpeBbIIIAaeT

0,33
0,10
0,13




0,25

25. Daementsl CMO?

Bxoasmuit moTok TpeOOBaHM, 0OCTYKHBAIOIIIEE YCTPOHCTBO, BEIXO AN TOTOK TPeOOBAaHUH.
Koaddunuent Bapuanuu Bxoasiero noroka, kospduuuent zarpy3ku CMO, MHTEHCUBHOCTh
MOCTYIUICHUS! TPEOOBaHMI Ha 00CTyKHBaHHUE.

Ouepenp B 0XKHIaHUN OOCTY)KHBAHUS U MPOCTOM B 0XKHUIaHUN OOCTYKHBaHUSI.

Yucno TpeOboBaHM, MOCTYMAIOIIUX Ha 0OCITYKMBAaHUE, U anlapaT 00CITyKUBAHHUS.

26. Urto sBJIsieTcs KpUTEpHeEM ONTHMAIBHOCTH NMPH CPABHEHUH TNpeajaraeMbiX MepONpPUATHIA 10
COBEpPILIEHCTBOBAHNIO PA0OTHI CTAHIIMU?

["otoBBIE IpUBEICHHBIE 3aTPATHI.

3arpy3Ku CTaHIIMOHHBIX 3JIEMEHTOB.

KamnransHbie 3aTpaThl, BBIACIICHHBIC HA YCUJICHUC MOIHHOCTCﬁ CTaHIIUH.
3aJIepKKH 110€3/]10B 110 HENPUEMY.

27. Uto Takoe MaTeMaTHYeCKasi MO/IeJIb Pa0G0Thl CTAHIMHU?

3TO COBOKYIHOCTH (hOpMYJI, MO3BOJISIOIINX PACCUNTHIBATH MOKA3aTENN paOOTHI CTAHIUH.
OT0 3aBUCUMOCTb BPEMEHHU HAXOKJCHHS BArOHOB HA CTaHIIMU OT €€ NapaMeTPOB.

Jto0 rpadguueckas UMUTaLUs pabOTHI CTAHLIUU.

3TO COBOKYITHOCTH MAapaMETPOB, OT KOTOPBIX 3aBHUCAT ITOKA3aTENIN PA0OTHI CTAHIIUH.

28. Uro mnoka3piBaeT K03Q(UUMEHT BapUAlUMN HHTEPBAJIOB NOCTYIJIeHHs TpeOOBaHUIl Ha
o0cry:kuBaHue?

CreneHb HEPaBHOMEPHOCTH MHTEPBAJIOB IOCTYIUIEHUS TpeOOBaHUN Ha 00CITy)KHBaHUE.

CreneHp HEPaBHOMEPHOCTb MPOAOIDKUTEILHOCTH 00CITY)KUBaHUS TPEOOBAHUIA.
HepaBHOMepHOCTH Iporiecca MOCTYIUICHUsT TpeOoBaHMid Ha 00CITy)KHBaHUE U HEPAaBHOMEPHOCTH
caMoro npotecca 00CIyKUBaHHUS.

Yucno TpeboBaHMA, MOCTYNAIOIIUX HAa OOCITYKUBaHHE 32 Yac.

29. Yto Ha3piBaeTcsA KOA(PPUUHMEHTOM 3arpy3KH CTAHIIMOHHOI'O YJIeMeHTa?

OTO OTHOILICHHE BPEMEHM 3aHATHs 3JIEMEHTa 3a CYTKH paboTOi Mo 0OCIyKUBAaHUIO 3asBOK, K
CYTOYHOMY OIOJ)KETY BPEMEHHU.

D10 BpeMsl 3aHATHS dJIEMEHTa PaboTOH 10 0OCITYKUBAHUIO 3asIBOK 3a CYTKH.

OTO OTHOIIEHHWE YHCIa MOE370B, MOCTYMAIOUINX 33 CYTKH Ha OOCITy)XHBAaHHE, K CYTOUYHOMY
Or0)KETy BpEMEHHU.

Ot0 Oe3pa3MepHas BEJIMUMHA, ITOKA3bIBAIONIAsl, BO CKOJIBKO pa3 peayibHasi MPOJAOJKUTEIBHOCTD
00CITy’)KUBaHUs 3asiBKM OOJIbIIE WIM MEHbILIE HOPMAaTHUBHOM.

30. YTo Ha3bIBaeTC MHTEHCHBHOCTBIO MOCTYIJICHUs] TPeOOBaHUIi HA 00C/TyKHBaHHe?

370 YyKco TpeOOBaHMM, TOCTYNAIOMINX Ha OOCITy)KUBaHHE 32 Yac.

OT0 mapamerp, KOTOPBIH XapaKTepu3yeT HEpPaBHOMEPHOCTh IOCTYIJICHHs TpeOOBaHUM Ha
o0cIy>)KMBaHUE.

OTO pUTM NOCTYIJIEHUS TPeOOBaHUN Ha OOCITY)KMBaHHE.

3TO0 YHUCIIO MOE3/10B, KOTOPOE MOCTYIMAET Ha 00CITYKUBAaHUE 3a JJIMTEIbHBIN IEPHO/I, HAIIPUMED 32
roJ.

31. C kakoii He/IbI0 NPOBOAATCS MEPONPUSITHS HA CTAHLUM NMPH crajie Moe3/10M0ToKa?

C LCJIBIO COKpallCHUAd 3aTpar, CBA3aHHBIX C COACPIKAHHUCM M30BITOYHBIX MOIITHOCTEM
CTaHIIMOHHBIX 3JICMCHTOB.

C HCJIBKO COKpalICHUA IIPOCTOA BarOHOB HAa CTAHIIUH.

C HCJIbKO COKpAIlICHUS ITaTa pa60THI/IKOB CTaHIIMH.

C HCJIBKO COKpAaIICHUS TPOCTOS BArOHOB Ha CTAHIIMU U IITAaTa pa60THHKOB.

32. C kakoii 11eJ1bI0 MPOBOJASITCS MEPONPUSITHE HA CTAHLMM MPHU POCTe M0e3/10N0TOKa?




— C 1enblo COKpalleHus MPOCTOsI BaroHa Ha CTAHIIMU U Ha MOJXOJIE.

— C 1enpro COKpaIIeHus 3aTpaT Ha COJep>KaHUe CTAHIIMOHHBIX YCTPOUCTB.
— C 1enpro COKpamieHus 3a7ep>KeK Moe310B 10 HEeIIPUEMY.

— C 1enpro COKpalnieHus mraTta pabOTHUKOB CTaHITUH.

33. IlpuyuHbI, BbI3bIBaKOIIIHE HEO00X0AMMOCTh NPOBeJAeHUs MepOonpPUATHI
COBEPIIEHCTBOBAHUIO PA0OTHI CTAHIIUM ?
— H3meHenue o0beMa MepeBO30K (YBEIHMUCHUE WIIA COKPAIICHHE).
— CoxkpaiieHnue o0bemMa mepeBo30K.
— VYBenuueHue o0beMa MepeBo30K.

34. K rpynnamM noka3zareJieil Bapuamum He OTHOCATCSI
— AOCOTIOTHBIE IOKA3aTEIH.
— OTHOCHTENBHBIC TTOKA3aTEIH.
[Tokazarenu pa3zmaxa.
[Tokazarenu, XapakTepU3yOIUe OTKIOHEHUE OT CPETHETO.

35. OT KaKuX NapaMeTpPOB 3aBUCHUT NPOCTOH BATOHOB B 0:KMIAHUU 00CY:KUBAHUSA?

nmo

— 3arpy3ka, Kko3(p(dUIMEHT Bapualudd BXOJAIIETO IOTOKa, KOX(PQUIMEHT  Bapualuu

00CITYy>)KMBAIOIIET0 YCTPOUCTBA, MHTEHCUBHOCTH BXO/ISIIETO MOTOKA.

— 3arpy3ka, KoO3((HUIMEHT BapHalud BXOJAIICTO  IOTOKAa, KOXPQPUIMEHT  Bapualuu
0OCITy’)KMBAIOIIETO YCTPOMCTBAa, WHTCHCUBHOCTh BXOJISIIErO IMOTOKA, K03(duumeHT Bapuarmm

BBIXOJAIICTO ITIOTOKA.

— Koadpounuent Bapuanuu BXOISAIIETO0 MOTOKA, KOA(G(UIMEHT Bapualudud OOCTYKHBAIOIIETO

YCTPOMCTBA.
— HHTeHCcHBHOCTE BBIXOOAIIICTO ITOTOKA.

36. 15 onpe/esieHUs 3HAYEHUS AMcniepcHu 10 BbIoopke B P7 Oduc ucnosab3yercs pynkuus?

— JTUCIL.

— KOBAPHAILMSL.
— HOPM.OBP.

~ POCT.

2.2 TunoBble 3aJaHNS VIS OLIEHKH HABBIKOBOI0 00pa30BaTeILHOI0 pe3yJibTaTa

ITpoBepsieMblii 00pa3oBaTEeNbHBIN PE3yNIbTAT:

Kox 1 HanmeHOBaHMe OO6pa3oBaTenbHbIA pe3ynbTaT
KOMIICTCHIINN
OIIK-1.5 ITpumensier OOyuaromuiics ymeeT: OLEHMBAaTh pa3jM4yHble MYTH ONTUMH3ALUU

METOJABI MATEMATHYCCKOT'O TPAHCIIOPTHBIX IIPOLECCOB, KOMIIIICKCHO 00OCHOBBIBATh IIPpUHUMACMBIC

aHaJIn3a U MOACIIMPOBAHUA peuicHus, OUCHHUBATDh PC3YJIbTAThI U BLI6I/IpaTB OINITUMAJIBHOC PCHICHUC.
JJI pECIICHUA IMPUKIAIHBIX
3aaa4

33}13HI/IC 1. CocTaBuTh MAaTCMaTUYCCKYI0 MOJCJIb 3a1a4n JIMHEIHOT O mporpaMMHupOBaHUs.

Ha nonurone Ab naxomutca 6 30HHBIX cTaHnui. HeobxonuMo cocTtaBUTh TakoM MiiaH (OPMHUPOBAHUS

INEKTPUYEK, TP KOTOPOM C€OECTOMMOCTh MEPEBO30K OyIeT MUHUMAIBHA.
OrpanuyeHus:
- (hakTHUeckmii MpoOer He TOJKEH OBITh O0JbIIIE MAKCUMAIBHO JIOMYCTUMOTO.

- YUCIJIO AJIEKTpUYEK, GOpMUPYEMOE Ha 1-}0 30HHYIO CTAHIMIO, HE JOJDKHO OBbITh MEHbIlIE MUHUMAIbHO

HCO6XOI[I/IMOFO (BCC nmacCaKupbl NOJIKHBI OBITh HepCBCBCHH).

3ananmue 2. Pemmth 3a1a9y IMHEHMHOTO MPOTPaMMHUPOBaHUS rpa)IECKHUM METOIOM.




[leneBast pyHKLIMS UMEET BUA
F =15x, +13X, — max
[Ipu orpannyeHusIx

2%, +4x,<20
4x, +2x,<18
2X, <7

X, =0,%x,>0

3amanme 3. HaliTu kpaT4aiiiiee pacCTOsIHUE OT CTAHIIMK OTIPaBJICHUs BaroHa A 10 cTaHUMM Ha3HayeHus1 K
Ha MOJINTOHE JKEJIE3HOU TOPOTH.

400
b A 700
150 600
700
500
A r K
800
400 300 400
300
B K
[IK-5.1 PaspabatsiBaer | OOyuaroniuiicss yMmeeT: NPUMEHSITb METOAbl MaTEMaTHUYECKOIO aHaliu3a M
MaTeMaTHYeCKUe  MOJICNH | MOJCIMPOBAHUS JUIsl pEIleHUs] NMPHUKIATHBIX 3a/1ad B MPOo(dhecCHOHAIbHON
JUIs pelIeHus | 1eSTeNbHOCTH, OLIEHMBATh pE3yJbTaTbl pacyeToB Ha MaTEeMaTHYECKHUX
TPaHCHOPTHBIX  3aJad M | MOJEJSIX MPOLECCOB U OOBEKTOB.
yIy4dllIeHUs KayecTBa
OKa3aHUs  JIOTMCTUYECKUX
ycayr

3aganne 4. OmnpenenuTb HKOHOMHYECKYIO 3()()EKTHBHOCTh YBEIMYEHHUs 4YHCIAa MaHEBPOBBIX
JIOKOMOTHBOB, pabOTaIOIIMX B XBOCTE COPTUPOBOYHOTO MapKa, MPHU CIETYIOIMINUX UCXOIHBIX JaHHbIX:

- YUCJI0 COCTABOB CBOETO (hOPMUPOBAHUS N¢ = 30 cocraBos;
- YICJIO BarOHOB B COCTaBe M¢ = 60 BaroHos;
- YCJI0 MAaHEBPOBBIX JJOKOMOTHBOB Nmia = 1;

- cpeiHee BpeMsl 3aHITHSI MAaHEBPOBOTO JIOKOMOTHBA
(dbopMUpOBaHHEM COCTaBa, €r0 BHICTABKOM B MapK OTIPABICHUS
¥ BO3BpAIlIEHUEM, TPUXOAITUMCS Ha OJMH CPOPMUPOBAHHBII
COCTaB t3an M1 = 20 MuH.

B pacuerax nmpuHSTE, 4TO KamUTAIBHBIC 3aTPaThl HA MPUOOPETEHHE JOKOMOTHBA PAaBHBI HYJIIO, T.€. Ha
CTAaHIMU HMMEETCSl PE3EpPBHBIA JIOKOMOTHUB. Takke NPHUHATH, YTO BBOJ JOMOJHUTEIHLHOTO JIOKOMOTHBA
YMEHBIIIAET MPOCTON BarOHOB TOJIBKO B OXKHMJIaHUK (popMUpOBaHUs cocTaBa (toxx mir).

Bapmanue 5. Vcnone3ys mozaens «Classification Yard» u3 oubnuoreku moneneit Anylogic PLE, uzyunre
JUTUTENIHOCTD BBITIOJTHEHHSI COPTUPOBKH OCcakuBaHHeM. JI00aBbTe 4 TUIT BATOHOB U 6 MyTh B COPTHPOBOYHOM
napKe st X HakoruieHusi. CpaBHUTE MOJTyYCHHBIE PE3YIIBTATHI C HCXOTHBIMH. ;




)
Classification Yard 2D Animation 3D Animation  Logic

fext? text?

Information on the selected car: Statistics

» Click a carto selectit  Time in rail yard for a car (better viewed in fast modz

10%

8%
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0 02 04 08 08 1

3aganue 6. BrpmomHUTE 00pabOTKY 3aJaHHOW COBOKYIHOCTH CIy4alHBIX 4mcen. Omnpenenutsb
CTaTHCTUYECKOE MAaTeMaTHYeCKOe OXXKUAAaHWE, JUCIEPCUI0, CPEIHEKBaJpaTHYECKOe OTKIIOHEHHE,
K03 pHLIMEeHT BapHanuy.

texté

25 28 43 27
52 32 41 55
55 32 47 54
36 45 30 41
65 35 31 48
43 48 35 43
52 56 47 39
53 64 53 50
41 40 46 37
28 50 47 58

OIK-1.5  Tlpumensier ~ metonbl | OOYYAIONIMIACS BIIAICCT: HABBIKAMH MPOBEACHHS TEXHUKO-IKOHOMHUYECKOTO
MATCMATHHECCKOTO —  aHamma M gpanpsza,  KOMIUIEKCHOrO — OOOCHOBaHMS — TPUHMMAEMBIX  PEIIEHHIA,

MOJACIINPOBAHUA JUIA peIICHUA o
NPHKTATHBIX 387124 CaMOCTOSITEJIBHOTO TIOUCKA ITyTeW ONTUMH3AL[U1 TPAaHCIIOPTHBIX IIPOLIECCOB.

3aganue 7. Paccuntarh onTUMaNbHBIN IJ1aH paclpeieleHts] HOPOKHUX BarOHOB Ha MOJIMTOHE JOPOTH
MEXIy rpy3oBeiMu cranuusmu A, b, B, I, I, E, 7K. HauanbHoe omnopHoe pelieHre HalTh METOAO0M
MUHUMaNbHOTO Tapuda. Penienre npousBecTu METOAOM MOTEHIMaAIOB. B Tabnuie 5 nokasaHa morpyska u

BBITPY3Ka Ha CTaHIUAX.

Tabmuua 1 — Iorpy3ka 1 BeI'pY3Ka Ha CTaHIIUSIX

Cranmmun [Torpyska Beirpyska
A 500 1100
b 800 600
B 500 900
r 700 400
| 800 1200
E 400 200
K 800 100

CronMocTh MEepPEeBO3KU MOPOKHETO BaroHa MEX/ly CTAaHIUAMHU Oepercs 1o Tadnuiie 6 B ThIC. YCII. €.
UCXOJISl U3 PACCTOSIHHSI M@Ky CTAHIIMSIMH U TIepepaboTKO# B myTH ciefoBanus mno [10.

Tabnuna 2 — CTOMMOCTH MTEPEBO3KH OPOKHETO BaroHa




B T E K
A 25 2 4 5
B 35 3 5 2
i} 3,5 3 5 6

3aganue 8. CocTraBUTh MaTeMaTHYECKYI0 MOJENb JIMHEHMHOrOo MpPOrpaMMHUPOBAaHUS U PELIUTh €€
rpapuueckuM MmeronoMm. HedrenepepabateiBatonmii 3aBox (HII3) ormpammser rpy3omnonydareno A
BOCHMHJIECATUTOHHBIE LIUCTEPHBI U TPY30IMOIYyYaTea0 b MIeCTUAECATUTOHHBIE HUCTEPHBI C U3EIbHBIM
TOMIMBOM. VI3BECTHO, YTO TOXOJ OT OTHPABKH | IIMCTEPHBI C JU3EIBbHBIM TOIUIMBOM Modydatenmo A — 125
y.e., a nonydarento b — 100 y.e. 3arparsl Ha nepeBo3Ky | HUCTEpHBI rpy3omnoaydaTento A cocrassat — 20 y.e.,
a momydatemo b — 30 y.e. HeoOxomumo ompenenuTh, CKOJBKO IHMCTEPH JOJDKHO OBITH BBIICICHO
rpy3ononyyatensM A u b, uToObI 3aTpaThl Ha IEPEBO3KY OBLIIM MUHUMAJIbHBI.

OrpanuueHus:

- 001I1ast OTrpy3Ka He MoKeT npeBbimarh 1200 ToHH;

- I0XOJI OT OTIPY3KH JU3EIBHOTO TOIIMBA JoJKeH ObITh He MeHee 1000 y.e.

- HII3 mMosxeT BBIACIHTH MOTydYaTen0 A MIECTUIECATUTOHHBIX ITUCTEPH He Ooisee 15 11c., a monyvarento b
BOCBMU/JIECATUTOHHBIX IUCTEPH HE Ooee 12 11c.

IIK-5.1 Paspabateisaet | QOyyarolIuiics BiajeeT: HABbIKAMU MMPOBEACHHUS MATEMAaTHYECKOTO aHaIHM3a
MATCMATHHCCIHE ~ MOMEAN WU |y N o eMpOBaHys JUIS PENIEHUs TPUKIAIHBIX 3a1a4 B MPO(ECCHOHAIBHOM
peIHeHI/ISI TpaHCHOpTHLIX 3aa4 " o
yiyumenns  kauectsa  oxasamus | ACATEIBHOCTH, — HAaBbIKAMH pa3pabOTKH  MaTeMaTHYECKUX  MOJIEJICH
JIOTUCTUYECKUX YCIIYT TPAHCIIOPTHBIX Impoueccos, HaBBIKaMU IMPUMCHCHUA III/I(prBBIX
WHCTPYMEHTOB ISl MATEeMaTHYECKOT0 aHaJIN3a U MOJICITUPOBAHHUS B ITPOIECCE

peleHHs MHKCHEPHBIX 33/1a4 B PO ECCHOHATILHON IeATEIIbHOCTH

3aganue 9. Mcnonb3ys cpeny MMUTAlMOHHOTO MOJICTTUPOBAHUS CO3/1aliTe AUCKPETHO-COOBITUHHYIO MOJIEIb
00pabOTKH MOE3/I0B B MApKe MPHEMa, 33JalTe YHUCIIO MPUOBIBAIOIINX 32 CYTKH MOE3/I0B, HHTEPBAIBI MEXKIY
npuOBITUS M YHUCIIO BarOHOB B COCTaBe 3aJaiiTe depe3 paBHOMEpHOE pacmpeneneHue. [nurenbHOCTb
BBINIOJIHEHUsSI ocMoTpa B Onoke delay 3amaiite yepe3 opmyity OT KOJIM4ECTBa BAarOHOB B COCTaBE M YHCIIA
TPy OCMOTPIIMKOB CO CPEJHUM BPEMEHEM OCMOTpa onHoro BaroHa 1,16 mun. IIporpammHo onenute
3arpy3Ky Opurajibl, OCyIIECTBISIONUIEH OCMOTP U AJIUTEILHOCTh IIPOCTOS BAaroHOB B OKUIAHUM OCMOTpA.
PaccmoTpuTe 1ONMOMHUTENBHBIE BApUAHThI YUCIIA TPYII B OpUrajae ocMOTpa U JIpyroil THN pacupeeneHHs
MHTEPBAJIOB, MEXAY IPUOBITUSIMHU MTOE3/0B.

source queue delay2 sink

o i 3o

3ananmue 10. Vcnons3ys 6ubnuotexy ¢pyakuuii P7 Oduc pemmre creayroniyro 3a1aqy:

I'py3ooTnpaButens oTrpyxaet rpy3omnonydareisMm A u b Tpu Buga npoaykiun. 3asBKH TPy30I0IydaTenei
A u b Ha Tpy3 B HENCNIO MO BUAAM TIpy3a W HAIWYHE Tpy3a Ha CKJIagax 3aJaHbl B Tadymme 1.
['py3ooTnpaBuTens MOXKET OTIIPABUTH B HeAe o ony4aTento A — 30 T. rpy3a u nonyuyatento b —40 1. rpy3a.
CkonpkO Helelnb HY)KHO OTIpPaBIATh TIpPy3 KaxAoOMy U3 TIpy3onoiyyaTesneid 4YTroObl 0OecneuuThb
MaKCUMaJIbHOI OTTPY3Ky. Heo0xoaumMo cocTaBUTh 1eleBYyIO0 (DYHKIIHIO, CUCTEMY OTpaHUYCHHH, PEUIUTh
3aa9y CUMIUIEKC METO/IOM.

Tabmuma 1- UcxonHasle TaHHBIE

I'py3 3asBKU Ha TPY3 B HEACIIO Hanwnuue rpysa
A b

1 Bujg rpysa 10 20 40

2 BUJ Ipy3a 20 20 50




| 3 Bux rpy3a 20 ‘ 10 90

agrOdE

~No

10.
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12.
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14.
15.
16.
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20.
21.
22,
23.

24,
25.
26.
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28.

29.
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34.
35.

N =

2.3. Hepe'leHL BOITPOCOB IUIA IIOATOTOBKHA oﬁyqammnxm K l'lpOMe)KyTO‘lHOﬁ arrecranuu

KOMILIEKT BOITPOCOB K 3AYETY C OIEHKOM 110 JUCHUILINHE

OOBsiCHUTE CMBICII IOHATUS MOAETH U MOJECIUPOBAHMSL.

Kakum Tpe6oBaHUSAM JTOJDKHBI YIOBIETBOPSATH MOACITH?

Ha xaxue kyiacchbl pa3iesisiloTcsi MOAEIH 110 00JacTH UCTIOJIb30BaHUs?

Onummre KIaccHPUKAIUIO MOJIEICH M0 CIoco0y UX MPECTaBICHUS.

[losicHuTe TepMHHBI «MaTepHaiabHasl (HaTypHas) MOAEIbY», «MH(pOpMalMOHHas Mojenb». IlpuBeanure
IIPUMEPBI MOJIEJIEW TAKOr0 poja.

OOmscHUTE NOHATHE «BepOanbHast Mozienby. [IpuBenuTe npuMepsl.

Ha3zoBute u oxapakTepu3yluTe TUIIBI TAOJMYHBIX MOJICIICH.

Ha xakune rpynmsl MOKHO pa3fesInTh IMHAMUYECKUE MOJIEIN B 3aBUCUMOCTH OT XapakTepa U3MEHEHUs
MOJICJIA BO BpeMeHu?

Onuumure Ha3HAUYEHUE CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX MOJENEH.

KaxoBbl 0cOOEHHOCTH MOJeIel, TOCTPOEHHBIX KaK MOJIETH «YEPHOTO SIIIUKA»?

Onummre Kiaccu(uKauo Mojenel ¢ ydeTtoM (pakropa BpeMeHH.

B uem 3akitouaercs pa3inuune MeXy J1eTEPMUHUPOBAHHBIMU U CTOXaCTUYECKUMH MOJEISIMU?

Kaxue moznenn Ha3pIBalOTCs MaTEMaTHYECKUMHU MOJIEISIMU?

[lepeuncnure u ONUIIUTE 3TANBl MATEMATHUYECKOTIO MOJIETMPOBAHUS.

HazoBuTte 0OCHOBHBIE TUIIBI MATEMATHUYECKUX MOJIEIICH.

KakoBo Ha3HaueHHE ONTUMHU3ALHMOHHBIX MaTEMaTUUECKUX MOJEIIEH?

KakoBo HazHaueHMe onMcarenbHbIX Mogenen? [IpuBenure npuMepsl TaKOro TUIA MOAEIEH.

KaxoBo HazHaueHue UrpoBbIx Mojenei? HazoBure cepbl npuMeHeHus: MOJIeNel 3TOro TUIa.
OOBsiCHUTE CMBICII TEPMUHOB TEOPUHU WIp, UCIOJIB3YEMBIX NPH OMHCAHUU HTPOBBIX Mojeneil (urpa,
CTpaTerusi, UrPOK, BEIMUTPHILI).

ITo xakuM mpaBUJIaM CTPOUTCSI MATPHULIA BBIUTPHILLIEH?

KaxoBo Ha3HaueHNEe UMUTAIMOHHOTO MOJIEITUPOBAHUS?

B kakux ciay4asx HOET pedb O CTaTUCTUYECKOM MOJEIMPOBAaHUU?

Onumure npouenypy omnpeneneHus Ko3(pQUINEHTOB JUHEWHON PEerpecCHOHHONM MOJEIH MO METOaY
HAaMMEHBIINX KBAPaTOB.

Jlj1g mocTpoeHust Moziesiel Kakoro THIa UcIoib3yercss Mmetoq MonTe-Kapino?

B kakux ciydasx NpUMEHSETCs IMHENHOE IPOrpaMMUpPOBaHUE?

Kak 3anuceiBaercst oOuias 3aa4ya JIMHEHHOTO MPOrpaMMHUPOBAHUS?

B d4em oTnmuMe cTaHAApTHOW 3aJadd JIMHEHHOIO IPOrpaMMHUPOBAHMS OT KaHOHMYecKon? Kakum
00pa3oM OCYIIECTBIISACTCS MEPEX0/1 OT CTAaHAAPTHOM 3aa4l K KAHOHUYECKOU

B uem cyTb rpaduueckoro MeTo1a peleHus 3aj1aun JMHeHHoro nporpamMmupoBanusi? Kakue y Hero ectb
OrpaHuy4eHus1?

UYro Takoe TpaHcnopTHad 3a1a4a? Kakue cymecTByroT BUbl TPAHCIIOPTHBIX 3a1a4. B uem ux orinnune?
B kakoM ciydae TpaHCHOpTHAas 3a/1a4a SBISETCS 3aKphITON?

Yro Takoe cuMIuiekc-mMeTo . B uem 3akirouaercs ero cyrh?

Onummure aIropuT™M HaXOXKJIEHUS KpaTyalIiero MyTH BO B3BEILIEHHOM rpade.

Onummre aropuT™ NOCTPOEHUSI MUHMMAJIBHOTO OCTOBHOTI'O JIEPEBa.

UYro Takoe cereBoii rpaduk? B kakux ciydasx ero npuMeHsoT?

Uro Takoe KpUTHUECKHUI ITyTh poeKTa B ceTeBoi rpaduke? [1o kakoMy alropuTMy oH omnpeaesnsercs?

KOMILJIEKT BOITPOCOB K OK3AMEHY 110 JTUCHUIIJIMHE

Urto Ttakoe nckyccTBeHHbIN nHTEIIEKT (MN)?
HazoBure oTIn4uTeILHBIE OCOGCHHOCTI/I HUHTCJUICKTYAJIbHBIX CUCTCM.
OxapakTepu3yiuTe CTPYKTYPHBIN MTOAXO]T K TIOCTPOCHUIO UHTEIUIEKTYaIbHBIX CHCTEM.




12.
13.
14.
15.
16.
17.

18.

19.

20.

21.
22,

23.
24,

25.
26.
27.
28.
29.
30.

OxapakTepu3yiTe HMMHUTAIIMOHHBIA TMMOAX0J] (KMOCpHETHKA YEpPHOTO SIIMKAa) K IMOCTPOSHUIO
MHTEJUIEKTYaJIbHBIX CUCTEM.

B dem 3akmmrouaercs 3BOTIOLMOHHOE MOAEIUpPOBaHUE?

B uem cyTh renerudeckoro anropurma? Kakue oneparopbl B HEM UCIOJIB3YIOTCA?

UTto 03HayYaI0T MOHITUS «CUIIBHBIN» U «cnalbiity NN?

UYro xapakrepusyeT Bapualus 3HaueHul npusHaka? Kakue cynecTByroT okaszareiau Bapuanuu?

[Ipu cobmoieHnu KakuX YCIOBHUM COBOKYITHOCTD JIAHHBIX SIBJISICTCS] OHOPOIHOM?

. KitroueBrie npeumMyneCTBa UMUTAIUOHHOTI'O MOACIIMPOBAHUA.
.HapaI[I/IFMBI HMUTAIIMOHHOI'0O MOJACIIMPOBAHUA. VcaoBusa ux IIPUMCHCHHS B 3aBUCUMOCTH OT YPOBHIA

abCTpakIuy MOJICIH.

B yeM 0co0eHHOCTh TUCKPETHO-COOBITUIHOTO NoAX0a. B Kakux ciryyasx oH npuMeHsiercs’?

B yeM 0coOeHHOCTh areHTHOTO MOJICTMPOBAaHUS. B KakuX ciydasiX OHO IPHUMEHSETCS?

B yem ocoOeHHOCTh MeTO/1a CUCTEMHON TMHAMMKH. B Kakux ciaydasx oH npumeHsercs?

B yem 0c00eHHOCTh MHOTOIIOAXOTHOTO MOJICIMPOBaHM? B Kakux cirydastXx OHO IPUMEHSETCs?
OCHOBHBIE MOJIO)KEHUSI TEOPUU MACCOBOT'0 00CITYKMBaHUS IPUMEHHUTEIBHO K TPAHCIOPTHBIM CUCTEMaM.
W3 Kakux CTPYKTYpHBIX 3JIEMEHTOB COCTOUT MOJENb COPTUPOBOYHOW CTAaHLUMU B BUJAE COBOKYITHOCTHU
CHCTEM MacCOBOI'0 OOCITyKUBAHUS?

[TpuunHbI, BRI3BIBAIONINE HEOOXOIMMOCTh IPOBEICHIS MEPOTIPUSATHIA 10 COBEPIICHCTBOBAHUIO PAaOOTHI
cTaHuu?

Kakue MepompusTHsi 1O COBEpIICHCTBOBAHUIO padOThl CTAaHIMM OTHOCSTCS K TEXHUYECKUM U
TEXHOJIOTUYECKHUM IIPU POCTE U CIaJe MOE3A0II0TOKA, IOCTYIAIOIIEr0 HA CTAHLIUIO?

C xakoll 1enbl0 NPOBOAATCA MEPONPUATUS [0 COBEPIIEHCTBOBAHWIO PAa0OThl CTAaHLMM IPU POCTE
IIO€30I0TOKA U cnazae?

[ToHsITHE TEXHUKO-I3KOHOMUYECKUX PACUETOB.

[lo xakOMy KpUTEpHUIO OLICHMBAIOTCSI MEPOIPUSTHS, NPOBOJMMBIE HAa CTAaHLIMHM, B COBPEMEHHBIX
yCIIOBUSX?

IlonsTe NIpUBEACHHBIX 3aTparT.

[TocnenoBarenbHOCTh BBINOJIHEHUS TEXHUKO-DKOHOMUYECKUX PACUETOB IO OLIEHKE MEPOIPHUATHH,
IIPOBOJMMBIX HA CTAHIIUH.

MeTtoauka onpeziesieHus: ONTUMaIbHON TEXHOJIOTUU PaOOTHI )KEJIE3HOA0POKHON CTAHIIUH.

Ot yero 3aBUCUT BpeMs oxuanus oopadotku B ITI1.

Ot uero 3aBUCHT BpeMs oxuaanus oopadotku B [10.

Ot yero 3aBucUT BpeMs oxunanus popmupoBanus B CII.

OT yero 3aBUCUT BpeMsl OKUAAHUS pac)OPMUPOBAHUS HA CTAHIINH.

OT yero 3aBUCAT 3aTpaThl, CBSI3aHHbIE ¢ HETIPHEMOM Moe3a? KakuM 00pa3oM MOXKHO UX COKPAaTUTH?

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpUTepUM OLleHUBAHUSA
c¢opMHPOBAHHOCTH KOMIIETEHIMH IIPHU NPOBEACHHH NIPOMEKYTOYHON aTTeCTALNHU

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

«OTINYHO/3a4TEHO» - BBLICTaBIISACTCS O6yanOH_ICMyC${, CCJIM KOJIMYCCTBO IMPABUJIBHBIX OTBCTOB Ha

Bonpockl coctasisieT 100 —90% ot oluiero 0o0bEMa 3aJaHHBIX BOIPOCOB;

«XOpOHIO/3ﬂ'-ITeH0» - BBICTABJISICTCA 06yqalomeMyc;1, €CJIM KOJIMYCCTBO IIPABUJIBHBIX OTBCTOB Ha

Borpockl — 89 — 76% ot o011ero 00bEMa 3aJaHHBIX BOIIPOCOB;

«YJ:[OB.]'IGTBOPI/ITe.J'IbHO/3a‘1TeHO» - BBICTABJIACTCA 06yan01ueMy05{, CCJIN KOJIMYCCTBO IPAaBUIIbHBIX

OTBETOB Ha T€CTOBbIE BONPOCHI —/5—60 % 0T 0611ero o0bEMa 3a1aHHBIX BOIIPOCOB;

«HeyIIOBJ'IeTBOpI/ITeJILHO/ HE 3aYTECHO» - BBICTABJICTCA 06yqa10meMy05{, €CJIN KOJMYCCTBO NPABUJIBHBIX

oTBeTOB — MeHee 60% oT 001Iero 00pEMa 3aJaHHBIX BOIPOCOB.

Kpurtepun popmupoBaHus OLIEHOK 10 Pe3y/IbTAaTaM BbINOJHEHUS 3aJaHU I

«3auteHo» — oOydJaromuiics MpuoOpen HeoOXOAUMbIE YMEHUSI U HABBIKH, MIPOJEMOHCTPUPOBAJ HABBIK
MPAKTUYECKOTO MPUMEHEHHS MOJYyYEeHHBIX 3HAHWW, HE JOMYCTHJI JIOTHUECKUX M (PAKTHUYECKHX OIIMOOK WIIH
HE3HAYUTEJIbHbIE OUTMOKHM U HETOUHOCTH.



«He 3auteHo» — oOyuaromuiics JIE€MOHCTpUPYET (parMEeHTapHble 3HAaHUS M3Y4aeMoOro Kypca;
OTCYTCTBYIOT HEOOXO/IMMbIE YMEHUS U HAaBBIKH, JIOMYIIEHBI CYIIECTBEHHBIE WIN I'PyObIe OLIHOKH.

Kpurepun ¢popmMupoBanusi OieHOK 10 3a4€Ty
«3auTeHo» — obOyuaromuiicss TpuoOpen HeoOXOAUMbIE YMEHUS M HABBIKH, IPOJIEMOHCTPUPOBAT HABBIK
[PAKTUYECKOI'0 MIPUMEHEHMs MOIYYE€HHBIX 3HAHWH, HE JOIMYCTHJI JOTMUECKUX U (PAKTUYECKHX OLIMOOK WM
HE3HAYUTENIbHbIE OIINOKHU U HETOYHOCTH.
«He 3auteHo» — oOywaromuiics JIE€MOHCTpUpPYET (parMeHTapHble 3HAHMS H3y4aeMoro Kypca;
OTCYTCTBYIOT HEOOXO/IMMBbIE YMEHUS U HABBIKH, JOMYIIECHBI CYIIECTBEHHbIE W IPyObIe OUTHOKH.

Kputepun popmupoBaHus oleHOK M0 IK3aMeHY

«OTau4Ho» — o0yyaronuiicss mpuodpesn HeoOXOIUMbIe YMEHHSI U HaBBIKU, TPOJEMOHCTPUPOBAIT HABBIK
MPAKTUIECKOTO TPUMEHEHUS MTOJTyUYEHHBIX 3HAHUH, HE JOIMYCTHII JIOTHUECKUX U (DAKTHUECKHUX OITHOOK

«Xopomo» — olyuaronuiics npuoOpes HeOOXOAUMbIE YMEHHSI U HaBBIKU, MPOJAEMOHCTPUPOBAT HABBIK
MPAKTUIECKOTO TPUMEHEHUS MTOJTYUEHHBIX 3HAHUH; TOMYCTUII HE3HAYUTEIbHBIE OITMOKN U HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — 00YUaAIOLIUICS JOMYCTUI CYIIIECTBEHHbIE OIIMOKH.

«HeynoBJ1eTBOPHUTEIBLHO» — O0YUAIOIIHIICS JEMOHCTPUPYET (hparMeHTapHbBIC 3HAHKS U3y9acMOro Kypca;
OTCYTCTBYIOT HEOOXOIUMbIE YMEHHUSI U HABBIKH, IOMYIICHBI TPYObIe OMIUOKH.

Buowt owuboxk:

- 2pybOvle OwubKU: He3HaHUe OCHOBHLIX NOHAMUU, NPABUL, HOPM, HE3HAHUe NPUemo8 peuleHus 3a0ay;
OWUOKU, NOKA3bLEAIOWUE HENPABUTIbHOE NOHUMAHUE VYCI08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- HezpyOble OwUOKIU: HeMOYHOCIU YOPMYTUPOBOK, onpedesleHuUll; HepayUOHAIbHbIL 8b100p X00a peuleHUs.

- He0ouembl.: HePayYUOHAIbHbIE NPUEMbL BLINOIHEHUS 3A0AHUsL, OMOETbHbIE NOSPEULHOCU 8 YOPMYIUPOBKe
86160008, HEOPEICHOE BLINOJIHEHUE 3A0AHUAL.



