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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lemsMu OCBOEHMSI IUCLUILUIMHBI «MaTeMaTndeckoe MOJEIMPOBAaHUE Ha
TPAHCIIOPTE»  SABJIAETCA  WM3YYECHHWE  IPUHLUIIOB  MATEMaTHUYECKOIO U
UMUTALMOHHOT'O KOMIIBIOTEPHOI'O MOJEIUPOBAHUs, [IOCTAHOBKU CTATUCTUYECKOTO
JKCIIEPUMEHTa M O00pabOTKM CTaTHCTUYECKUX JaHHBIX — Ppe3yJbTaToOB
MOJEIUPOBAHUA, 4 TAKKE O NPUMEHEHMM KOMIIBIOTEPHOTO MOJACIHMPOBAHUSA B
pa3IMYHBIX OONACTIX  JIEATENBHOCTH K/ TpaHCHOpTa, KaKk KPYIMHOTO
MPOMBIIIJICHHOTO TPEANpUITUS. 3aJaueil JUCIUILTUHBI SBIsETCS (POPMUpPOBAHUE
y OOydYarommxcsi HaBBIKOB IMPOBEICHUS HMHUTALMOHHBIX KOMIIBIOTEPHBIX
DKCIIEPUMEHTOB, a TAK)KE HABBIKU IIOJIb30BAHUS NPUKIATHBIMU IIPOrPaMMHBIMU
IIPOAYKTaMU JUIsi UMHTALIMOHHOTO MOJACIIMPOBAHUS.

2. Ilnanupyembie pe3ynbTaTbl 00yUEHHS MO JUCHUILUIMHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yibTaTe 00yUeHus 10 AUCHUILIUHE (MOIYJIIO):

OIIK-1 - CnocoOeH pemiaTh WHXKEHEPHBIE 3aJaud B MpodeccuoHaIbHOM
NEeSATEIbHOCTH, HCIHOJIb3Ysl METOAbl ECTECTBEHHBIX HAyK, MaTeMaTH4YE€CKOro
aHajM3a M MOJEIIMPOBaHUS HAa OCHOBE (yHIAMEHTAJbHBIX 3HAHUN (PU3KKH,
MaTeMaTUKU U OOUIETEXHUYECKUX AUCLUUIUIMH Uid (opManu3anuu, pacuéra u
00OCHOBaHUS pPEILLICHU, HAlTPaBJICHHbBIX HA Pa3BUTHE TPAHCIIOPTHBIX CUCTEM.

OO0yueHnue 1Mo JUCIUIUTHHE (MOJTYJII0 ) IPEIIOIaraeT, 4YTo 1Mo €ro pe3yJibTaTaMm
oOyyaroruiicst 0yier:

YMmeTh:
MPUMEHSITh METObl MATEMATUUECKOTO aHATU3a U MOJICTUPOBAHUS

3HaTh:

OCHOBHBIC TIOHATHSI U METOJIbl TEOPUM BEPOATHOCTEH, MaTeMaTHYECKOMH
CTaTHUCTHUKH,

JTHUCKPETHOW MaTeMaTHUKH, OCHOBBI MaTEMAaTHYECKOTO MOJICIMPOBAHUS

Baangern:
METOJIaMU MaTEMaTUYECKOTO OMUcaHus (PU3NIECKUX SBJICHUHN U TIPOIIECCOB,
OTPENICIIAIONTUX MPUHITUITBI paOOThI Pa3IUYHBIX TEXHUUYECKUX YCTPOICTB

3. O0beM AUCIUTUTMHBI (MOJTYJIS).

3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).



OO6mast TPyJIOEMKOCTh JAUCHUILIMHBI (Moayssi) coctaBisier 5 3.e. (180
aKaJeMHYeCKuX Jyaca(oB).

3.2. OOvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K pean3aiuy 00pa3oBaTeIbHON MpOTrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonngectBo yacos
Tun y4eOHBIX 3aHSTHIA Cemectp
Bceero

Ne3 | Ne4

KonrakTHas paboTa Ipu nNpoBeleHNN yueOHBIX 3aHATHI (BCEro): 96 32 64
B ToMm uncne:

3aHATHSA JIEKIIHOHHOTO THIIA 48 16 32

3aHATHSI CEMUHAPCKOTO THUIIA 48 16 32

3.3. O6bemM aucCHUIUIMHBL (MOIyYJisA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyJarommxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl 0OyYaroumxcs c
neAarornyecKuMu pabOTHUKAaMU U (WJIH) JIMIIAMH, TIPUBIIEKAEMbBIMH K peaTn3aIiu
o0pa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBUSIX, TMPU NPOBEIACHUU
MIPOMEKYTOUHOM aTTECTALIMN COCTABIIAET 84 akaleMHUYECKUX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4€OHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JAUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM pabOThl 00YUYaIONIMXCS C MEJAarornuyecKuMu pabOTHUKAMU U (WJIN)
JUIIaMH, TIPUBJICKACMBIMH K peain3aIiii 00pa30oBaTeILHOM MPOrpaMMbl Ha MHBIX
YCIOBHSIX, TIPH MPOBEICHUN TTPOMEKYTOUYHOM aTTECTAIIHH.

4. ConeprxaHue TUCIUTIIAHBI (MOTYJIs).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 |BBenenue
PaccmarpuBaemble BOIPOCHL:
- OCHOBHBIE THITBI MaTEMaTHUECKUX MOIEIIEH;

- IPUHIHUIIBI TOCTPOCHUA MATEMATUICCKUX Moaeneﬁ;

- KOMIIBIOTEPHOC MOJCIIMPOBAHUC 1 €T0 MPAKTUICCKOC NPUMCHCHUE,
- MaTeéMaTHu4dcCKas 06pa60T}<a PpeE3yJIbTaTOB MOACIUPOBAHUS.

2 |3amava muHeitHOTO TTporpammupoBanus (3J1IT)

PaccmarpuBaembie BOIPOCHL:




/o

Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE

- SKOHOMHYECKasl 1 MaTeMaTH4ecKas IOCTAaHOBKA 3a/[au¥ IUIAHMPOBAHMS BBITYCKa MPOIYKIUH;
- rpaduyeckuii croco6 perenus 3J1IT;

- aHaJIM3 YyBCTBUTEIHHOCTH PELICHHS K U3MEHEHUSIM UCXO/JHBIX JIaHHBIX;

- cuMIuiekc-meron pertenus 3JIIT.

3&,[[3‘11/1 TPaHCIIOPTHOI'O THUIIA

PaccmaTpuBaemble BOIIPOCHI:

- TPaHCIIOPTHAS 33a7a4a B MaTPUYHOM ITOCTAHOBKE, 3aMKHYTas! U OTKPBITasl 3aa4H;
- TPaHCIIOPTHAS 33aJjada B CETEBOI MOCTAHOBKE;

- IpUOIMKEHHBIE METO/IBI PEIICHNSI TPAHCTIOPTHOM 3a1atH;

- METOJI TIOTEHIINAJIOB;

- 3aJ]a4a 0 Ha3HA4YeHHH (3a7a4a BEIOOpPa), BEHI€PCKUI METO;

- 33/1a4a KOMMHUBOSDKEDA;

- pacnpenenuTeNnbHas 3a1a4a.

33.,[[21‘121 IJIAaHWPOBAHUA BbIITYCKaA IIPOAYKIIUHU, MCTOAbI PCIICHUS
PaccmarpuBaeMbIe BOIIPOCHL:

- IOCTAQHOBKA 3aJa4H;

- rpadu9ecKuii crrocod pemeHus;

- QaHaJIN3 YYBCTBUTEIBHOCTH PELICHHS K U3MEHEHHSM HCXOAHBIX TaHHBIX;

- CUMILICKC-METO/I.

TpchnopTHa;I 3a/lada — II0CTaHOBKaA U OIIPCACICHUA
PaccmaTrpuBaeMble BOIIPOCHL:

- 00II[as MOCTaHOBKA TPaHCIIOPTHOH 3a1ayu;

- TpaHCIIOpTHAad 3aJlavda B M&TpH‘IHOﬁ IMMOCTAHOBKE, 3aMKHYTas U OTKPbITasd 3aJaqyu.

TpancnopTHas 3a1aua — METO/IbI pEIICHUS
PaccmaTprBaemble BOTIPOCHI:

- MpUOIKEHHBIE METO/IBI PEIICHNS] TPAHCTIOPTHOM 3a1atH;
- METO/I TIOTEHIIUAJIOB.

3az[aqa O Ha3HAYCHUAX

PaccmarpuBaembie BOIPOCHL:

- 00111ast MOCTaHOBKA 3a1a4H;

- METO/IbI PEIICHHUS 3a/1a4K O HA3HAUCHHSX, CBEJICHHE ¢€ K TPAHCIIOPTHOM 3a1ay4e.

PacnpenenurenpHas 3amaya

PaCCManI/IBaCMBIe BOIPOCHI:

- 061].[215[ IIOCTaHOBKaA 3aJa4u,

- MCTOAbI pCIICHUA paCHpeﬂeHHTCHLHOﬁ 3aJa4yu, CBCICHUC e€ K TpaHCHOpTHOﬁ 3aJgadc.

3aaya KOMMHUBOSKEpa

PaccmarpuBaembie BOIPOCHL:

- 00111ast MOCTaHOBKA 3a1a4H;

- HpI/I6J'II/I)KéHHLIe 1 TOYHBIC METOJbI PCIICHUA 3a/Ia4U KOMMI/IBOH)Képa.

10

MonenrpoBaHue ciydyailHbIX BEJIMYUH — METOJT 0OpaTHON (yHKIIMH
PaCCManHBaGMLIC BOIPOCHI:

- MOACJINPOBAHUEC CJ'Iy‘IaﬁHI:IX BCJIMYMH, 3a/IaHHBIX 3aKOHOM paClpeACICHUS;

- MeTo/1 00paTHON QyHKIMH.

11

MogenupoBaHue ciydalHbIX BEJIMUUH — KpuTepuil [Iupcona
PaccmarpuBaembie BOIPOCHL:
- Kkputepuil [IupcoHa cOOTBETCTBUS TEOPETUUECKOIO U 3MIIMPUUECKOI0 pacpeAcICHUI.

12

Cucremsl MmaccoBoro oociyxuanus (CMO)
PaccmaTprBaemble BOIIPOCHI:

- MeTobl MozenupoBanue CMO,;

- pacuért xapakrepuctuk CMO.




4.2. 3aHATHS CEMUHAPCKOTO TUNA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX padoT / KpaTKoe cofepx aHue

3aava MIaHUPOBAHUS BBITYCKA MPOIYKIMH: TpaQUuecKuii METOT

B pesymnbrare BRIIOTHEHHUS 1Ta00paTOPHOI paboThI 0Oy4aroImecs: IpHOOPETAOT HAaBBIK PEIICHUS 3a1a4
IUIAHUPOBAHUS BBITYCKa IIPOIYKIHH [€OMETPHYCCKH, IPOBOAT aHAIN3 YYBCTBUTEIHHOCTH PELICHHS K
M3MEHEHHSIM HCXOIHBIX JaHHBIX.

33,[[3‘13 IIJIAaHUPOBAHUA BBIITYCKA NPOAYKIUN: CUMIIIICKC-METO/

B PE3yJIbTATC BBINIOJIHCHUA na60paTopH017I pa60T1>1 06yqa}oumec51 npn06peTa10T HaBBIK PCHICHUSA 3a4a4 €
TMOMOIIBIO CUMITJICKC-METO/JIa, IPOBOJAAT aHAJIN3 YYBCTBUTCIIbHOCTU PCIICHUA K UBMCHCHUAM MCXOJHBIX
JaHHBbIX.

TpancnopTHas 3a1aya; NpUOIMKEHHBIE METOIBI

B pesynbrarte BRIIOTHEHUS Ta00paTOPHOI paboTHI 00ydJaromecs: IPHOOPETA0T HABBIK HAXOXKICHUS
l'IpI/I6J'II/DKéHHOFO peueHuA TpaHCHOpTHOﬁ 3aa41 METOAO0M CCBCPO-3allaIHOIO yIja 1 METOAOM
MHHHUMAJIBHOI'O 3JICMCHTA.

TpchnopTHa;I 3aa4da: ME€TOoA IMMOTCHIINAJIOB
B pesynbraTe BHIMONHEHHS Ja00paTOPHOH pabOThl 00yUarOIIKECs MPHOOPETAIOT HABBIK HAXOXKICHUS
npUOITMKEHHOTO PEIICHHUS TPAHCIIOPTHOM 3a1a4i METOI0M MMOTEHIHAJIOB.

3amaya 0 Ha3HAYCHUH (3a7a4a BHIOOpA)
B pe3ynprarte BRIMOTHEHHUS 1Ta00paTOPHOI paboTHI 00y4Jaromrecs: IpHoOPETaIOT HAaBBIK PEIICHUS 3a/1a9 O
Ha3HA4YCHHWHU BCHICPCKUM MCTOAOM.

3amaua KOMMHUBOSDKEpA

B pesynbraTe BHITONHEHUS 1a00paTOPHOI pabOThl 00yUAIOIIAEC MPHOOPETAIOT HABBIK PEIICHHUS
CUMMETPHYHOM U HECUMMETPUYHOM 3a/1a41 KOMMHUBOSDKEPA, TOJTyYSHUS TPUOIMKEHHOTO PEILICHUS 3a1auH
METOZO0M OKaiIero cocena.

PaCHpeI[CJ'II/ITeJ'IBHaH 3aJada
B pesynbrate BhIMIOIHEHHS 1A00PATOPHOH pabOTH 00yUaroNnecs: MPUOOPETAIOT HABBIK PEIICHHUS
pacrpenenuTeabHON 3a/1a9u, CBOJIS €€ K TPAaHCIIOPTHOH 3a/1aue, METOJI0M ITOTEHIINAJIOB.

MoaenupoBaHi€e TUCKPETHBIX CITyYallHbIX BEJIMYUH

B pesynbrate BINIOTHEHHS 1Ta00PATOPHOH pabOTH 00yUaroNrecs: MPHOOPETAIOT HABBIK MOACINPOBAHUS
JUCKPETHBIX CIIyYaifHBIX BEIMYHH (COOTBETCTBYIOIINX OMHOMHAIBHOMY, ITyaCCOHOBCKOMY,
TeOMETPHUYECKOMY 3aKOHAM paclpeIesIeHHs) METOI0M 0OpaTHON (QyHKIHNN

MO,[[GJIHpOBaHI/IC HCIIPCPBIBHBIX CJ'Iy‘lElfIHLIX BCIIMYNH

B pesynbrare BeIMOIHEHHUS 1a00paTOPHOH pabOThl 00yYaronMecs MPHOOPETal0T HABBIK MOJIEIUPOBAHUS
HETIPEPHIBHBIX CITyYaiHBIX BEJIMYHH (COOTBETCTBYIOMIAX PABHOMEPHOMY, TTOKA3aTEIEHOMY, HOPMAIEHBIM
3aKOHaM pacIpeeNiCHIs) METOI0OM 00paTHOH (QyHKIINN

10

Kpurepuii [Iupcona 11t AMCKPETHBIX CIIyYalHbIX BETUYNH

B pesynbTaTe BBIIOTHEHHS J1a00paTOPHOU paboThl 00ydYaroLInecs: MPUOOPETAIOT HABBIK IPHUMEHEHHUS
KpUTCpuAd HI/IpCOHa JJIA IPOBEPKU TUIIOTE3BI O COOTBETCTBUU TCOPETUICCKOTO0 U SMIIMPUIECKOTO
pacnpeneNieHnii UCKPETHOM Cly4JaitHOW BeMUHHBI (OMHOMHAIHHOE U ITyaCCOHOBCKOE PACTIPEICTICHIS ).

11

Kpurepnii [lupcona a1 HenpepbIBHBIX CIIy4alHbIX BETUYHH

B pesynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI 00yJarouecs MPUoOPeTaloT HABBIK IPUMEHEHUS
kputepus [TupcoHa At pOBEPKU TUIIOTE3bl O COOTBETCTBUM TEOPETUUECKOT0 U SMIUPUIECKOTO
pacrpeeieHui HepephIBHON CITy4YaiiHOW BEIMYMHEI (ITOKA3aTeIbHOS U HOPMAJIbHOE PACTIPEICIICHIS).

12

CMO

B pesyinbTate BINOIHEHHS 1a00PATOPHOH padOTHl 00yUaronecs: MPHOOPETAIOT HABBIK MOIEINPOBAHUS
CMO, pacuera xapakrepuctuk CMO.




4.3. CamocrosTenbHas paboTa 00yJarommxcsl.

Ne Bun camocrosiTensHO#M paboThI
/11

1 |Pabota c JIeKITMOHHBIM MaTEPHUATIOM.

2 |Pabora c murepaTtypoi.

3 |Tekymiasi mOATOTOBKA K 3aHATHSIM.

4 | TloaroToBka K MpOMEKYTOYHOM aTTECTAIIHH.

5 | IloaroroBka K TeKyniemy KOHTPOJIIO.

5. Ilepeyenr wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh IpU

OCBOCHMH JTUCUUTLTUHBI (MOIYJIs).
Ne
n/n
1 | T'opes, A. D. Teopust TpaHCIIOPTHBIX IPOLIECCOB U URL.: https://urait.ru/bcode/562014

cucTeM : yueOHUK JUIs cpeHero npodeccuonansHoro | (Aarta obpamenns: 07.11.2025).

bubnuorpaduueckoe onucanue MecTto gocrymna

obpazoBanus / A. D. ['opeB. — 3-e u31I., HCIIP. U JOII.
— Mocksa : U3parensctBo FOpaiit, 2025. — 193 c.
— (IIpodeccuonansuoe oopazoBanue). — ISBN 978-
5-534-13578-7.

2 ['yxun, Y. H. MoaenupoBaH#e TpaHCIOPTHBIX https://e.lanbook.com/book/421802
nporeccos : MeToauyeckue ykazanusi / M. H. yxun. | (1ara obpamenus: 13.11.2025)

— Camapa : CamI'AY, 2024. — 26 c. — TekcT :
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONOINOTEUHAs

cHucTeMa.
3 | Jlanckux, FO. B. Kubeppusnueckue cucTeMs! : https://e.lanbook.com/book/408545
yue6Hoe nocobue / 1. B. Jlanckux, B. I'. Jlanckux. | (1ara obpamenns: 13.11.2025).

— Kupos : Barl'V, 2022. — 196 ¢. — Teker :
3NIEKTPOHHBIH // JIaHb : 3eKTPOHHO-OMOIMOTeYHAs

cucrema
4 | Kynpssues, B. b. Teopust aBToMaToB : yueOHUK 17151 URL: https://urait.ru/bcode/569495
By30B / B. B. Kyapsisies, D. 3. I'acanos, A. C. (mara obpamenus: 07.11.2025).

IMoaxom3un. — 2-e u3a. — Mocksa : U3naTenscTBo
FOpaiit, 2025. — 199 c. — (Bsiciee oOpa3oBanue).
— ISBN 978-5-534-15339-2.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

- HWudopmanmonnsiii mnopran Hayunas snexkrponHas OuOnmoreka
eLIBRARY.RU (www.elibrary.ru);



-  Epmnas  kommekums — 1udpoBBIX  00pa30oBaTENBHBIX  PECYPCOB
(http://window.edu.ru);

- HHTEepHET-YHUBEPCUTET UH(OPMAITMOHHBIX TEXHOJIOTHIA
http://www.intuit.ru/;

- Hayuno-texuuueckas 6ubmuoreka PYT (MUUT) (http://library.miit.ru).

7. IlepedyeHb  JHUIIEH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOT0 OOECIeYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBRA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

- OneparnmonHnas cuctrema Windows;
- Microsoft Office;

- MS Teams;
- IIouCKOBBIE CUCTEMBI;

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

AyauTopusi JUisi TIPOBENICHUS 3aHSATUN JIEKIIMOHHOTO THUMA JODKHA OBITh
OCHAIIICHa TIEPCOHATBHBIM KOMITBIOTEPOM UM Ha0OpOM JIEMOHCTPAIMOHHOTO
000pynOBaHUSI.

AyauTopuss Uil TIPOBEIEHUS TMPAKTUYECKUX 3aHATHH JODKHA OBITh
OCHAIIICHA MTePCOHATEHBIMU KOMITBIOTEPAMH.

9. ®opmMa MPOMEKyTOUHOMN aTTECTAINH:

3auer B 3, 4 ceMmecTpax.

10. OueHouHbIE MaTEPHUAIIBI.

OueHOYHbIE MaTepUalibl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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