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Paboyas nmporpamMma IuCHMIUIMHBEL «MaTeMaTHUeCKOe MOJCITUPOBAHUE TEXHOJIOTUYECKUX
MPOIIECCOB W MAIIMH» COCTaBJICHAa B COOTBETCTBMM C YYEOHBIM IUIAHOM II0 HAIpPaBJICHUIO
noarotoBku 23.04.02 “HazemHble TPaHCIIOPTHO-TEXHOJIOTUYECKHE KOMITJIEKCHI MarucTepcKas
nporpamma «KoMNbIOTEpHBIN MHXUHUPUHT TPAHCTIOPTHBIX JIOTUCTHYECKUX cucTem» i 2023
roja npuéma 1o OYHOM 1 3a09HON opmMaM 0OyUEeHHS.

CocTraBuTEIb:
npodeccop kadenpsl «TpancnopTHbIe %% )
cuctemsbl u Joructuka uM. M.I'.Illtoxmanay, 1.T.H. Konpgpaxun B.I1.

(moamnucek)

Paboyas mporpammMa paccMoTpeHa M NPUHATA Ha 3acenanuu kKadenpsl « TpaHcopTHBIS

cucteMsl 1 Joructuka um. M.I'.IIITtoxmaHay.
IMporoxos ot 7.03.2023 roma Ne 7,

3aBenyromnuit kadgenpoit B.O. I'yrapeBuu
gyfommcn)

PabGouass mporpamma ogo0peHa ydeOHO-meroauyeckoil kommuccueit JJOHHTY mo
HanpasieHUo ToAroToBku 23.04.02 «HazeMHbIe TPaHCIIOPTHO-TEXHOJIOTHUYECKNE KOMITIIEKChD)
IMporokou ot 30.03.2023 roma Ne 4

[Ipencenarens W B.I1. Kongpaxun

(moamuce) (©.1.0.)

PaGouass mporpamma mnpoasnena mns 20 roga mpuéma Ha 3acelaHuu Kadeapbl
«TpancnoptHbie cuctemsl U Joructuka uM. N.I'. IlItokmana».
[IpoTokoi oT « » 20 roxa Ne

3aBeayromuii kKadeapoi

(moamnuce) (®.1.0.)
PaGouass mporpamma mnpomieHa mus 20 roga mpuéMa Ha 3acelaHud Kadeapsl
«TpancnoptHble cuctemsbl U Joructuka uM. M.I'. [lltokmana».
[IpoTokoi oT « » 20 roxa Ne
3aBenyromuii kadeapoit
(moamuce) (®.1.0.)
Pabouas nporpamma mnpomjena s 20 roga npuéMa Ha 3acelaHuM Kadeapsl
«Tpancnioprasie cucteMsl U joructuka uM. HM.I'. [lltokmana».
IIpoToKoI OT « » 20 roma Ne

3aBenyrounii kadeapoit

(moamuce) N (®.1.0.)



1. OBBEKT, HEJIb U 3AJTIAYH OCBOEHUA AUCHUIIJIMHBI

JlucuuiuinHa paccMaTpUBAaEeT BOMPOCHI MATEMATHYECKOIO0 MOJAEIMPOBAHUS
JUHAMUYECKUX MPOLECCOB COBPEMEHHBIX MOABEMHO-TPAHCIOPTHBIX, JTOPOMKHBIX,
CTPOUTENBbHBIX M JPYrUX MAaIIMH HAa3€MHBIX TPAHCIOPTHO-TEXHOJIOTUYECKUX
KOMIUIEKCOB.

Lenps npenoaaBaHusi AUCUMIUIUHBI — COOPMUPOBATH Y OYyAYIIMX MAarucTpoB
B c(pepe Ha3eMHBIX TPAHCIOPTHO-TEXHOJOTMUECKUX KOMIUIEKCOB 3HAHUS, YMEHUS
Y HaBbIKM, CBS3aHHBIE C MAaTEeMaTHYECKUM MOJEIMPOBAHHEM TEXHOJIOTHYECKUX
POLIECCOB COBPEMEHHBIX MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENIbHBIX U JIOPOKHBIX
MaIIuH.

B pe3ynbTaTte 0cBOEHUS TUCHUILIMHBI CTYACHT JIOJKEH

3HATh. BHUJbl MaTeMaTHUYECKUX MoOJeJied U  OCHOBHBIE  METOJbI
MaTEMaTUYECKOr0 MOJEIMPOBaHUS pabOyYMX MNPOLECCOB MAlIWH; JUHEHHBbIE H
HEJIMHEWHbIE MAaTeMaTHYeCKHEe MOJEIHU JUHAMHUKU MOAbEMHO-TPAHCIIOPTHBIX,
JOPOXKHBIX U CTPOUTENBHBIX MAIIWH JI1 YCTAHOBUBIIMXCA W NEPEXOIHBIX
PEXKUMOB pabOTHI;

yMeTb. COCTaBIIATh U pemath auddepeHnnanbuble ypaBHEHUSI TUHAMUKU
MaIlMH Ha3eMHbIX TPAHCIOPTHO-TEXHOJOTUYECKUX KOMILJIEKCOB, BBITIOJIHATh
aHaJIU3 UX PEIICHHUs C LEJIbI0 ONTUMM3AIUU TapaMeTpOB MallllH;

BJ1aJeTh HABBIKAMM: ONpEAENeHUs]  UCXOAHBIX  JaHHBIX  JUIS
MOJIEIMPOBaHMs pabOYMX MPOLECCOB MAIIUH, PELIEHUs C HUCIOJIb30BaHUEM
NPUKIAAHBIX MAaTeMaTUYECKUX IPOTrPaMMHBIX MPOIYKTOB AudepeHnanibHbIX
ypaBHEHUI THMHAMUKH MallIUH.

[lepeuncnennple  pe3yiabTaThl  OOYy4EeHMsS  SBJISIIOTCS  OCHOBOM  uis
(opMupoBaHUS CAeAYHOIIUX KOMIETeHIMIA:

— OIIK-1. CnocoOeH cTaBUTh M pelllaTh HAYYHO-TEXHUYCCKHE 3a]a4l B
cdepe cBoeil MpodecCHOHAIBHON AESITEIIBHOCTH M HOBBIX MEKIUCIUTUTHHAPHBIX
HalpaBJICHWI C KCIOJIb30BAHHUEM €CTECTBEHHOHAYYHBIX U MaTeMAaTHYECKUX
MOJIEJEH C yU4E€TOM MOCIEAHUX TOCTUKEHHUI HAYKU U TEXHUKH;

- OIIK-5. CnocobeH mNpUMEHSITh HWHCTPYMEHTapui (GopMaau3aiuu
Hay4YHO-TEXHUYECKUX  3aJlay, UCIOJIb30BATh  MPHUKIAAHOE  MPOrPAMMHOE
oOecrieueHue JAJi1 MOJEIHUPOBAHUS U TPOCKTUPOBAHUS CUCTEM U TPOIECCOB,

- cucteMHoe UM Kputuueckoe  MbinuieHue: YK-1. Cnocoben
OCYIICCTBIISITh KPUTHUECKHA aHajdu3 TNPOOJIEMHBIX CHTyalldii HAa OCHOBE
CHUCTEMHOI0 MOJIX0/1a, BRIpadaThIBaTh CTPATETUIO ICHCTBHUIA;

— pazpabotka W peanm3anus TpoekToB: YK-2. CrnocobeH ympaBisiTh
MIPOEKTOM Ha BCEX ATalax €ro >KM3HEHHOT0 1IUKIIA;

— [IK-1. CnocoOHocTh pa3pabaThiBaTh TEXHUYECKHE 3aJaHusl Ha
MPOCKTUPOBAHKUE U U3TOTOBJICHUE MAIIWH, MPUBOJIOB, CUCTEM M HECTAHAAPTHOIO
o0Opy/lIOBaHUSI U  CPEACTB  TEXHOJOTMYECKOTrO  OCHAIECHUS, BbIOUPATh
000py/I0BaHUE U TEXHOJOTMYECKYIO OCHACTKY;



- [IK-2. CnocoOGHOCTh OCYIIECTBISATh KOHTPOJb 3a IapaMeTpamu
TEXHOJIOTUYECKUX IMPOLIECCOB M KAayeCTBOM MPOU3BOJCTBA U SKCILIyaTalllu
HA3eMHBIX TPAHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M HUX TEXHOJIOTHYECKOTO
o0opy10BaHUS;

- [K-3. CnocoOHOCTh BBIOMpPATHh ONTHUMAJBHBIE PELICHUS MpU
CO37aHUM MPOIYKIUHU C YYETOM TpeOOBaHUI KayecTBa, HAJEKHOCTU U CTOUMOCTH,
a TakKe CpPOKOB MHCHOJHEHHUS, O€30MacCHOCTH  JKU3HEAESITENbHOCTH WU
HKOJIOTMYECKOM YUCTOTHI TPOU3BOCTBA.

2. MECTO JUCHMIIJIMHBI B OCHOBHOM OBPA3OBATEJIbHOM
IMMPOT'PAMME

JlucuurnianHa OTHOCUTCS K ©Oa3oBoi dactu brnoka 1 «JlucuumianHbl
(Mongynu)» yueOHoro Iuiana. basupyercss Ha 3HaHMSIX W YMEHHSAX, KOTOpBIE
CTYACHT TpHUOOpeN Py OCBOCHHUH MPEIIICCTBYIONUX AUCIUTUIHH: «MeTomomorus
M METOJBl HAay4HBIX HUCCIIeJJOBaHMI», «lIcclemoBaHuss W WCTIBITAHWS Ha3EMHBIX
TPaHCIIOPTHO-TEXHOJIOTHUECKUX MAIITHH.

3HaHUS U yMEHHS, TPUOOPETCHHBIC TPU OCBOCHHU JAHHOW TUCIUIUIMHBI,
peaM3YIOTCSl CTYJICHTOM TIPH M3Y4YeHUH TUCHUIUITMH «Teopust U MpOeKTHPOBAHHE
M0TbEMHO-TPAHCIIOPTHBIX, CTPOUTENHHBIX, JTIOPOYKHBIX MaIuH»,
«KoHcTpynpoBaHue U pacdeT Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOTUISCKUX MAIITHH,
Npd TPOXOXKJICHUM YYEeOHOW TPAKTUKW U TPU BBITIOJHEHUH BBITYCKHON
KBATM(UKAITMOHHON PabOTHI.

3. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHbI

3.1. Pacnpenesjienne y4eOHbIX 4acOB MO TeMaM JUCUMILUIMHBI U BHAaM
3aHATHH

HammenoBanue tem KommyecTBo yacos

(comepkaTebHBIX MOTYJICH)

Bcero

B Tom uncie

Jlexuun

JlaGop.

[Ipaxr.
(Cemun.)

CPC

Tema 1. Bsenenue. Bunpr
MaTeMaTUUEeCKUX Mojieliei
TEXHOJOTMYECKUX IPOIECCOB W MAIlIUH,
METOIbI MaTeMaTHYECKOTO
MOJIEJIMPOBAHMUSL. Wnentuduxarms

MMapaMEeTpOB MATCMAaTUUCCKUX MOJIEeTIEH.

12/21

4/1

0/0

0/0

8/20

Tema 2. MaremaTnyecKkue  MOJEIH
BEPTUKATBHBIX U MOTIEPEYHBIX KOJIeOaHUN
IPYy30B U  IMEPEXOJHBIE  IMPOLECCHI
MOJbEMHBIX MAIITHH.

44/45

8/1

0/0

12/2

24/42

Tema 3. MaremaTnyecKkue  MOJIEIH
JUHAMUKH OCHOBHBIX THIIOB MaIlIMH
Ha3eMHBIX TPaHCHOPTHO-
TEXHOJIOTMYECKUX KOMIIJIIEKCOB:
KOHBEHEPOB, JPOOUIIOK, MEJIbHMUII,

60/47

14/1

0/0

16/2

30/53




BHOPAIMOHHBIX MAIIINH.
Tema 4. MaremaTuueckue MOJAEIU
CPEICTB BHOPOM3OJISLMU M 3ammThl oT | 24/18 8/1 0/0 6/0 10/17
JMHAMHUYECKUX HArPY30K.
KonTakTHas pabora (qOmosHUTEIbHAS) 4/4
Kypcogast pabota (mmpoekr) 0/0 0/0
HWToro 1o Buaam 3aHsATHIA 140/140 34/4 0/0 34/4 72/132
Kontposb 36/36

HUTOI'O: 180

DopMHUPOBaHUE KOMIIETEHUMH B pe3yJIbTaTe OCBOCHHUSA TEM
AUCHUIINHBI

KOMHeTeHHI/II/I TeMbl JAUCHHUIIIMHBI, HAICJICHHBIC HA BblpaﬁOTKy
KOMIIETeHIIU U

OIIK-1, OTIK-5 Temer 1-4
I1K-1, T1IK-2 Temsr 1-4
TIK-3 Tems! 2-4
VK-1 Temsr 2-3
VK-2 Tema 4

3.2 Jlekuun

Jlexkuuu

Tema 1. BBenenme. Buapl MareMaTHYEeCKHUX MOJEIENH TEXHOJIOTHMUYECKUX
MPOIIECCOB M MAIlIMH, METOJIbl MATEMATUYECKOTO MOJICITUPOBAHMUSI.

Coguepxanue TeMHI 1:

Buasl MaremaTndeckux Mojeiedl TEXHOJOTMYECKHUX MPOLECCOB U MAIlUH,

METOAbl MaTeMaTUYECKOro MojenupoBanus. OrnpeneneHue UHEPUUOHHBIX,
YOpYTMX M JUCCHUNATHUBHBIX  mapaMeTpoB  MamuH. [lapamerpuueckas
UACHTU(UKAIMS ~MaTeMAaTUUYECKHX MOJeNied  TPaHCMOPTHO-TEXHOJOTUUYECKUX
MAILIWH.

Jlutepatypa k Teme 1: [1,2,5]

Tema 2. MaremMarnueckue MOJAEIN BEPTUKAIBHBIX W  IONEPEYHBIX
KOJIeOaHM TPY30B M MEPEXOTHBIC MPOIECCHI MOAHEMHBIX MAIIIHH.

ConepxaHue TeMbl 2:

PacuetHass cxema MOJBEMHO-TPAHCIIOPTHOM YCTAaHOBKM ISl aHAJIM3a
MPOAO0JIBHBIX KoJieOanuit rpy3a. Beioop 06001meHHbIx koopauHat. [loTeHimanbHas
M KUHETUYECKas JHEeprusi, OOOOIIEHHBIE CHJbL, BBIBOJ JU(PdepeHInATbHBIX
YpPaBHEHUW ABHXKEHUS C UCITOJIb30BAaHUEM ypaBHEHUH Jlarpanxka. Yuer ynpyrocru
Y Macchl KaHaTta.




[lonepeunsie koneOaHusg Tpy3a MOABEMHO-TPAHCIIOPTHOM YCTAHOBKH:
pacueTHas cxema, 00OOIIEHHbIE KOOpAMHATHI, AU depeHnanbHble ypaBHEHUS
JIBW)KCHUS U UX aHAJIN3.

IlepexonHble mporeccsl B IOABEMHO-TPAHCIOPTHBIX MallnHax. IloHATtne
pbiBKa. PacyeTHas cxeMa ocHuuIATOpa € YIPaBISIEMOW CKOPOCTBIO CITyCKa-
noaseMa rpysa. JluarpaMMbl CKOPOCTH U YCKOPEHUS MOJAbEMa C OrPaHUYCHUEM U
0e3 orpaHuveHHs pbIBKa. MoJenupoBaHUE IMpoliecca ONMYCKaHUS Tpy3a MpH
Pa3IMYHBIX PEKUMAX Pa3rOHA U TOPMOKECHHUS.

Marematnueckass MOJENb JIWUHAMUKM KpaHa C IIOJBMKHOM KapeTKOU
noaseMa rpysa. BeiBon aud@epeHnnanbHbIX ypaBHEHUM JBUKEHUS METOIOM
Jlarpana 1 UX aHaIu3.

Jlurepatypa k Teme 2: [1,2,5]

Tema 3. MaremaTnuecKre MOJIENM JWHAMHKA OCHOBHBIX THUIIOB MAIIHH
HA3eMHBIX TPAHCIIOPTHO-TEXHOJIOTMUYECKUX KOMILJIEKCOB: CTpPEJIOBBIX KPaHOB,
KOHBEHEpOB, NIPOOUITIOK, METHHHUII.

CopaepxaHue TEMbI 3.

PacueTHbIe CXEMBI, OCHOBHBIC JIOMYIICHUS W BbIBOJ AU(dEpeHIINaTbHBIX
YPAaBHCHHMH JBMIKEHUS CTPEJIOBOTO KpaHa, JKCKaBaTOPOB THIIA «MEXaHWYECKas
JIoTIaTay u «Iparjainy.

PacueTHble cXeMbl, OCHOBHBIC IOMYIIEHHUS M BBIBOJ JAUD(epeHIInaTIbHBIX
ypaBHEHUM JBHXKEHUS JICHTOYHOTO KOHBeiHepa. YdYeT yHmpyroctTd M MacChl
TATOBOTO OpraHa.

PacueTrHple CcXeMbI, OCHOBHBIC JIONMYIIECHUS TIPH MaTEeMaTHYECKOM
MOJCIMPOBAHNH JTMHAMUYECKHX IPOIECCOB B PEAYKTOpPaX U TPAHCMUCCHUAX
mamuH. [IpuBeneHrMe MOMEHTOB HHEPHMH UM KOX(DPUIMEHTOB IKECTKOCTH
BpAaIaONIUXCS SJIEMEHTOB MAIlIMH K €IMHOMY LICHTDY.

MaremaTudeckoe MOJIeTupOBaHNEe pabovero Mmporecca mapoBOd MEITbHHITBI.
Hudbdepennmansuble ypaBHEHHUs JBHKEHHUsSI — IIapa BHYTPHU BpalIaromIerocs
Oapabana.

MaremaTu4eckoe MOJICIMPOBAaHUE PAOOYMX MPOIECCOB  MOJOTKOBOM
npoouiku. [ToHsITHE TapaMeTPUUIECKOro pe30HaHCA.

Jluteparypa k teme 3: [1,2,3,4,5]

Tema 4. MartemaTudeckue MOJETH BUOPAIMOHHBIX MAIIUH W CPEACTB
BUOPOU3OJISAIIMA U 3aAIUTHI OT JUHAMUYECKUX HATPYy30K.

ConeprxaHue TeMbl 4:

MaremaTtnueckoe MOJEIUPOBAHUE JTUHAMUKH MEXaHUYECKUX
BUOpOBO3OyauTENe KoyneOanuii. KuHemaTndyeckoe W CUIIOBOE (IMHAMUYECKOE)
BO30YXKIeHHE KOJICOaHMMA.

Pacuetnas cxema u  auddepeHUUaTbHbIE  YpaBHEHUSI  JBUXKECHUS
BUOponorpy:xarens cBail. Jlepopmanus rpyHTa noja AeCTBUEM AMHAMUYECKUX U
CTaTUYECKUX HArpy30K, nuarpamma llpanarius.

OcHOBHbIE CHIOCOOBI CHIDKEHMS BUOpanui wmamuH. Martematuyeckas
MOJIEAb ~ BUOPOM3OJSIIMU.  AMIUIUTYAHO-4aCTOTHBIE U (Da30-4acTOTHbIC




XapaKTCPUCTUKH MCXAaHUUYCCKUX CHUCTCM C KHUHCMATHUUYCCKUM W CHUIIOBBIM

BO30YyXJIeHHEM KoJieOaHUI 1 BUOpALIUU.

MaremaTu4eckoe MOJICTUPOBAHUE W BHIOOp MapaMeTpOB JAUHAMUYECKOTO

racuTelIs KoJeOanum

MaremaTrueckasi MOJIENb Ipoliecca mepexojia 4Yepe3 pe3oHaHe MpH MycKe

TOPMOKCHUHU TPAHCIIOPTHO-TCXHOJIOITMYCCKUX MAlIHH.

Jlutepatypa k Teme 4: [1,2,5]

3.3 [IpakTHyeckue (ceMUHAPCKHE) 3aHATHUS

Ne Tema 3ansaTus Oo6wemMm, | Jlutepar
/1 yac. ypa
1 Buapsl MareMaTHUECKHUX MOJCNEH TEXHOJOTHYECKUX TMPOIECCOB U 2/0 [5,6]
MaAIIIHH, METOTBI MaTEeMaTHIeCKOTO MO/JICITUPOBAHMUSL.
Wnentuduxaiys napaMeTpoB MaTeEMaTHUECKUX MOJIENIEH.
2 CocTaBleHHME MaTEMAaTHYCCKUX  MOJIEICH  BEPTUKAIBHBIX H 4/1 [5,6]
MOTIEPEUHBIX  KOJeOaHW Tpy30B M TEPEXOIHBIE  IPOIECCHI
MO TbEMHBIX MAITHH.
3 OnpeneneHHev CO6CTB€HI:'II)IX gyactoT u ¢opM  KoJiebaHUH 41 [5,6]
OJTHOKOHIICBOW TIOTHEMHON MAIITHHBI =
4 Pemenne nnqlq)epeHuHaﬂbuHHx ypaBHEHUN CBOOOJHBIX KOJICOAHMIA 41 [5,6]
OJTHOKOHIICBOW IT0ILEMHOM MalIHHEI =
5 ITepexoaHbIe MPOIECCH B IMOBEMHO-TPAHCIIOPTHBIX MAIIMHAX 4/1 [5,6]
CocraBneHre MaTeMaTHYECKUX MOJIeNICH TMHAMHUKHA OCHOBHBIX
5 THIOB MAIIMH HA3EMHBIX TPAHCTIOPTHO-TEXHONOTMHECKIX 6/0 [5,6]
KOMIUIEKCOB: KOHBEHEPOB, APOOHMIIOK, MEITLHUII, BUOPAIIMOHHBIX ==
MAIIIHH.
7 CocraBieHre MaTeMaTHYECKUX MOJIEIICH CPEeICTB BUOPOU3OIISALINU U 40 [5,6]
3alIUTHl OT TUHAMUYCCKUX HArPy30K. =
3 [IpuBeneHre MOMEHTOB UHEPIIUH U MacC TPAHCIIOPTHO- 210 [5,6]
TEXHOJIOTUYCCKUX MaIIHH
9 [IpuBenenne KOAPPHUIMEHTOB KECTKOCTH U MOIATIMBOCTH 210 [5,6]
TPaHCIIOPTHO-TEXHOJIOTHYCCKUX MAIIIHH =
10 | KoutokBuym 2/0 [5,6]
NUTOIO: 34/4
3.4 JlaGopaTopHble padoThI
B yueOHOM 11aHE HE 3aImIaHUPOBAHO.
3.5 CamocTosiTeibHAs paboTa CTy/JAeHTA
Ne Buner camocTosiTensHON pabOTHI CTy/IEHTa O0nem, gac.
/1
1 N3ydenue neknuoHHoro martepuana (He MmeHee 50% ot obOwnema 50/75
JIEKIIUIN)
2 IToaroToBka K mpakTH4ecKuM 3aHATHIM (He MeHee 50% ot obbema 44/70




ayJIMTOPHBIX PAKTHYCCKUX 3aHSITHI )
3 [ToaroroBka k nabopatopHbiM paboram (He menee 50% oT oObema 0/0
ayJIMTOPHBIX JIAOOPATOPHBIX 3aHATHI)
4 BrInosHenne MHAMBHUIyIBHOTO 33/1aHUS 0/9
HUTOr'O: 94/154

3.6 Kypcogoii npoekT (padora), UHAUBHAYAJIbHOE 3aJaHNe

KypcoBoii mpoekT 1no JucHUILUIMHE YYEOHBIM TIJIaHOM HE MPEyCMOTPEH.

Jlns ctyneHToB 3a04HOM (opMbl OOYyUEHUS MPEIYCMOTPEHO BBHITIOJIHEHUE
KOHTPOJIbHOM paboThI 10 GopMe HHAUBUIAYATBHOTO 3aanus [7].

NunuBuayanbHOoe  3ajaHue  BbINOJNHsETCST Ha Temy: «Pa3paboraTh
MAaTeMaTUYECKYI0 MOJENIb JUHAMUKH TPAHCIOPTHO-TEXHOJOTUYECKOW MAaIlIMHBI B
BUuje cucteMbl auddepeHInanbHbIX YpPaBHEHUM JBWKCHUS U BBINOJHUTH
MOJICIMPOBAHNE CBOOOJHBIX KOJICOAHWI MAIlIUHBI ITyTEM PEIICHHS TMOTYYEHHBIX
ypaBHeHU Ha DBM uunclieHHBIM MeTOA0M». BUa TpaHCHOPTHO-TEXHOJIOTUYECKOU
MalllMHbl M UCXOJHBIE JAHHbIC JIS MOJCIUPOBAHMUS BBIIAIOTCS CTYACHTY
WHJUBUYaJIbHO TPENOAaBaTeieM B COOTBETCTBHUM C TEMAaTUKONW MarucTepCcKOMn
JMCCEepTaIUU.

Lenp — mpuobpeTeHne 3HAHUM, YMEHUM U HABBIKOB COCTABIICHHS M aHAIM3a
MaTeMaTUYEeCKUX MOJIeJIe JAMHAMMKM MAaIllMH HAa3eMHBIX TPAHCIOPTHO-
TEXHOJIOTUYECKUX KOMIUIEKCOB.

B pesynbrare BeITIOSHEHHS PaOOTHI CTYICHT JTOKEH:

— 3HATh METOJbI MOCTPOCHUS MAaTEMATUYECKUX MOJEJIEH U X peaau3aluu
B BUJIE NIPUKJIATHBIX KOMIIBIOTEPHBIX TPOTPAMM,;

— yMETb COCTaBIIAThH M pemiath AudPepeHImanbuble ypaBHCHUS JTBUKCHUS
MaIlIMH.

O06beM y4ueOHON HAarpy3KH MpPH BBITIOJHCHUH WHIWBUYATBHOTO 3aaHUS —
9 yacoB. PekomeH1yeMbIil 00BEM MOSCHUTEIHHON 3aIUCKH TI0 MHAUBUIYATEHOMY
3aanuio — He 6osiee 10 ctpanull popmara A4 (210x297 mm).

4. POHA OHEHOYHbBIX CPEJACTB

4.1. Kpurepum ¥ mKajdbl IS HWHTETPUPOBAHHOI OLEHKH YPOBHA
copMHUPOBAHHOCTH KOMIIETCHIUI
Cocmasnaowas komnemeHyuu — NOJTHOMA 3HAHUL

- HYJIEBOW YypOBEHb: HEBEpHbIC, HE apryMEHTHUPOBAHHBIE, C MHOXKECTBOM TIPYyOBIX
OmMOOK OTBETHI HA BOMPOCHI / OTBETHI HA JIBa BOMPOCAa W3 TPEX MOJTHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAaHUIN HUKE MUHUMAJIbLHBIX TPEOOBaHUMH;

- MUHUMAaJIbHBI YPOBEHbB:IaHbI HE MTOJIHBIC, HE TOUYHBIC U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. Y POBEHb 3HAHWN HUKE€ MUHUMAJIBHBIX TpeOoBaHUM. J[OMyIieHo MHOTo
rpyOBIX OIIUOOK;



HOpOFOBBIfI YPOBCHBL: IaHbI HEAOCTATOYHO ITOJHBIC, TOUHBLIC M apryMCHTHPOBAHHLIC

OTBETHI Ha BOIPOCHIL. [1710X0 3HAEeT TEpMHUHBI, ONPEAEIEHUSA U MOHATHS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILICHUSI, IPUHUUIIBL. J[OMyIIEHO MHOT'O HETPYOBIX OLIMOOK;

CpeI[HI/Iﬁ YPOBCHb: JaHbI JOCTATOYHO ITOJIHBIC, TOUHBIC U aprYMCHTHUPOBAHHBLIC OTBCTHI

Ha BOMpOCHL. B 1eoM 3HaeT TEPMHUHBI, ONpENEICHUS U TOHATHUSA, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHHWS, MPHUHIUIMBL J[OMyIIEeHO HECKOIBKO HErpyObIX
OIITNOOK;

IIPOJIBUHYTHIA YPOBEHB: JAHbI MOJHBIC, TOYHBIE U APIyMEHTUPOBAHHBIE OTBETHI Ha

BOITPOCHI. 3HaeTr TCPMHUHBI, OINPCACICHUA W MMOHATHA; OCHOBHBLIC 3aKOHOMCPHOCTH,
COOTHOHICHUS, TIPUHIUIILIL. I[OHYH_ICHO HCCKOJIBKO HeI‘py6BIX OIJ_II/I6OK;
BBICOKUM YPOBCHb: IAHBI IIOJIHBIC, TOYHBLIC MW APryYMCHTHPOBAHHBIC OTBCTHI Ha
BOITPOCHI. 3HaeT TCPMUHBI, OMPCACIICHUA U IMOHATHUA; OCHOBHBIC 3dKOHOMCPHOCTH,
COOTHOIICHMU:A, ITPUHITUIIBI. I[OHYH_IGHO HECKOJIbKO HETOUHOCTEH.

COCMCZ@]Z}ZIOI/L;CZ}Z KomnemeHyuu — yMeHusl

HYHCBOﬁ YPOBCHL: IMOJIHOC OTCYTCTBHUC IMOHNUMAHHUA CYyTHU MCTOJAHUKH PCHICHWA 3a1a4U,

JOTMYIIEHO MHOXKECTBO TpyOeHIIMX OmMUOO0K / 3a/JaHUsI HE BBITIOJTHEHBI BOOOIIIE;
MUHUMAJIBbHBIA YPOBEHBb: cJla00¢ MOHUMAHHWE CYTH METOJWKH pPEIICHUs 3aadH,
JomnyIieHsl rpyosie ommOku. Pemenns He obocHoBanbl. He ymeer mcmonb30BaTh
HOPMATHBHO-TEXHUYECKYIO JuTepaTypy. He opueHTHpyeTcs B chHelMalbHON
HAy4HOU JIUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

IOPOTOBBIM YPOBEHb: JIOCTATOYHOE NMOHMMAHHWE CYTH METOJIMKH PEIICHUs 3aJauH,
JOMyIIEHbl OmUOKU. PemieHuss He Bcerga OOOCHOBAHBI. YMEET UCIOIb30BATh
HOPMATHBHO-TEXHUYECKYI0 JuTeparypy. Ciabo OpHEHTUpYETCs B CHEIHaIbHOU
HAy4YHOU JIUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

CPEIHUN YPOBEHBb: B LIEJIOM IMOHUMAET CYyTh METOAUKH PEIICHUS 3a]a4u, JOMYIICHbI

omnOku. Pemenusi He Bcerga 0OOCHOBaHBL. YMEET HCIIOJIB30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIEHUANBHYIO HAYUYHYIO JIUTEPATYPy, HOPMATUBHO-TIPABOBBIE AKThI;
MPOABUHYTHIM YPOBEHb: B IIEJIOM IIOHUMAET CYTh METOJMKM pELICHUS 3aJauH,
nomyieHsl HeTouHocTh. CriocoOeH 000CHOBaTh pEIIeHUs. YMEET HUCIOIbh30BaTh
HOPMATHBHO-TEXHUYECKYIO W CIICHHAJIBHYIO HAy4YHYHO JIUTEPaTypy, HOPMATUBHO-
IIPaBOBBIE AKTHI;
BBICOKHM YpPOBEHb: IOHHMMAaeT CYTh METOAWKM pemeHus 3aaauu. CrnocobeH
00OCHOBAaTh pEIICHHUA. YMEET UCIONb30BaTh HOPMATHBHO-TEXHUYECKYIO U
CHEMAJIbHYI0 HAYYHYIO JIUTEpaTypy, NMepeoBOM 3apyOeKHbIN OIBIT, HOPMATHUBHO-
IIPaBOBBIE AKTHI.

Cocmasnsaiowas komnemenyuu — 61a0eHue HagblKamu

HYJIEBOM  ypOBEHb: HE€  NPOJAEMOHCTPUPOBA]  HABBIKM  BBINIOJHEHUS
npoeCCUOHANBHBIX 3a/ad. VICOBITHIBAET CYIIECTBEHHbIE TPYJHOCTH IMpHU
BBITIOJIHEHUY OTAECIbHBIX 3aaHHI;



MHHMMAJbHBII ypOBEHb: HE NPOJEMOHCTPUPOBAJ HABBIKA  BBINOJHEHUS
npodeccuoHanbHbIX 3a4ad. VCOBITBIBA€T CYyIIECTBEHHbIE TPYAHOCTH IIPH
BBIITOJIHEHUN OTAENbHBIX 3aJaHUN;
MOPOTOBBI  ypOBEHb: BIAJEET OMNBITOM TOTOBHOCTH K Npo(deccHoHaIbHON
JESATENbHOCTH U MPOPECCUOHAIBHOMY CaMOCOBEPILIEHCTBOBAHUIO HA MOPOrOBOM
ypoBHe. TpyaoBbie NEMCTBUA BBINOJHAET MEJJIEHHO U HEKAYECTBEHHO;
CpPEIHUI YPOBEHb: BIIAJICET CPEAHUM OINBITOM TOTOBHOCTU K MPO(eCcCHOHAIbHON
JESATENbHOCTH M MPOQPECCHOHATIBHOMY CaMOCOBEPIIEHCTBOBaHUIO. TpynoBbie
JEHCTBUS BBITIOJIHAET HAa CPEJAHEM YPOBHE MO OBICTPOTE U KAUYECTBY;

HpOIIBI/IHYTBIﬁ YPOBCHL: BJIAACCT OIIBITOM U JOCTATOYHO BBIpa)I(eHHOﬁ JIMYHOCTHOM

TOTOBHOCTH K TPOGECCHOHATBHOW JIEATEIbBHOCTH H  MNpOo(ecCHoHaATBLHOMY
CaMOCOBEPIICHCTBOBAHUIO. bBBICTPO M  KAYECTBEHHO BBINIOJHAECT TPYAOBbIC
JICHCTBUSL;

BBICOKHUM YPOBCHL: BJIAJICCT OIBITOM H BBIPAKCHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K

npodeccroHaIbHON JICSITEIbHOCTH u npodeccruoHaILHOMY
CaMOCOBEPIICHCTBOBAHUIO. DBICTPO M KAYECTBEHHO BBINOJHSIET TPYAOBbBIC
JICUCTBUA.

Obobwennas oyenka cpopmupo8anHocmu KoMnemeHyull

HYJIEBOM YpOBEHb: KOMIETEHIIMN HE CPOPMUPOBAHBIL;

MUHUMAIIGHBIH ~ YPOBEHb: 3HAUUTEIBHOE  KOJMYECTBO  KOMIIETEHIIMH  HE
c(hopMHUPOBaAHO;

TIOPOTOBBI YPOBEHb: BCE KOMIIETCHIIMH CHOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha
TIOPOTOBOM ypPOBHE;

CpeIHUN ypPOBEHb: BCE KOMIETCHIINN C(OPMHUPOBAHBI HA CPEAHEM YPOBHE;

NPOJBUHYTHIA ypOBEHb: BCE KOMIETEHIMU CGHOPMHUPOBAHBI Ha CpPEIHEM WIIU
BBICOKOM YpPOBHE;

- BBICOKHH ypOBEHB: BCE KOMIETEHITMN C(POPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonipochl K 3K3aMeHY M PUMeP IK3aMeHAMOHHOr0 OnJjiera

1) 3anumure ypaBHenus Jlarpanmxka |l poma nimg KoHCepBaTUBHBIX CUCTEM U
HEKOHCEPBATUBHBIX CUCTEM C BSI3KUM COMPOTUBIICHHEM JABUKEHUIO.

2) UYro Takoe  KHHETHYECKash  DJHEPrus, IOTCHIUAIbHAS  DHEPIHS,
nuccunatuBHas (QyHkus Panes, o00o0mieHHbIE KOOpAWHATHI W OOOOIIECHHEIE
CUJIBI?

3)  OnmnpeneneHne ynpyrux, AWNCCHITATUBHBIX M WHEPIMOHHBIX XapaKTEPUCTHK
JUIs OCHOBHBIX MOJICUCTEM T'OPHBIX MAIIH.

4) [Tapamerpuueckas uJeHTU(DUKALIHS u OLICHKA aJIeKBaTHOCTHU
MAaTEMaTHYECKUX MOJICIIEH.

5) PacueTnas cxema nogbEMHO-TPAHCIIOPTHOM YCTaHOBKH. Kak yuuThiBaeTcs



Macca 1 yrpyroctb KaHara?

6) BriBOA ypaBHEHUN TUHAMUKYU [TOABEMHO-TPAHCIIOPTHOW YCTAHOBKU.

7) PacueTHas cxema M BbIBOJ] YpaBHEHUI MTONEPEUHBIX KOJIeOaHUl rpy3a.

8) IlepexonHble Ipoueccsl B NOABEMHO-TPAHCIOPTHBIX MamnHax. llonsarue
pBIBKA.

9) PacuerHas cxemMa ocHWIIATOpPa € YIPAaBIIEMON CKOPOCTBIO CITyCKa-

noJrbemMa rpysa.

10)  [JImarpaMMbl CKOpPOCTM M YCKOpPEHHS IMOJIbeMa C OrpaHWUYeHHEeM U 0e3
OTpaHWYCHHs] pBIBKAa. MOJAETUpOBaHUE TpoIecca OMyCKaHUS Tpy3a IMpH
Pa3TUYHBIX PEKUMAX pa3roHa U TOPMOKCHHUS.

11) Maremarnyeckass MoOJeidb JWHAMHKHA KpaHa C TOJBHMXKHOW KapeTKOu
nobeMa rpysa.

12) PacueTHble CXEMbI, OCHOBHBIC IOMYIICHHUS W BBIBOJ Iud(epeHIInaIbHbIX
YPaBHCHHI JIBH)KCHHS CTPEIIOBOTO KpaHa

13) OcHOBHBIEC AOMYINEHHUS, Y4ET YNPYroCTH W MacChl TSATOBOrO OpraHa IpH
pa3paboTke pacyeTHOU CXEMBI JIEHTOYHOTO KOHBeMepa. BriBox
muddepeHnaIbHbIX YPABHCHHH IBH)KCHUSI KOHBEHEpa.

14) PacueTHble CXEMBI, OCHOBHBIC JOMYIICHHS TIPU MaTeMaTHYECKOM
MOJICTMPOBAHMH JTUHAMUYCCKUX TIPOIECCOB B PEAYKTOpaX W TPAHCMHCCHIX
MaIuH.

15) Kak mnpuBOAATCS MOMEHTBI HWHEPIUH U KO3(DPHUIMEHTB KECTKOCTH
BpAIAIOIINXCS SJIEMEHTOB MAIIMH K €IMHOMY IIEHTPY?

16) JIuddepeHunanbabie ypaBHEHHs JIBUXKCHHS IIapa BHYTPH BPAIAOIIETOCs
OapabaHa 11apoBON MEJILHHUIIBI.

17) MaremaTrueckoe MOJCIMPOBAaHUE pPabOYMX MPOIECCOB  MOJOTKOBOM
npobwiku. [loHaTre mapaMeTpruueckoro pe3oHaHca.

18) MaremaTrueckoe MOJICTUPOBAHUE JTUHAMUKH MEXaHHUYECKUX
BUOPOBO30yAMTENEH KONeOaHUH.

19) Kunemarndeckoe U CHIOBOE (IMHAMHUYECKOE) BO30OYKICHHE KOJICOaHMUI.
20) PacuetHas cxema u guddepeHIHaTbHbIE  ypaBHEHUS  JABHIKCHUS
BUOPOIIOTpYKaTeIs CBail.

21) Jledbopmamms rpyHTa TMMOA JNEHUCTBHEM JIWHAMHYSCKAX M CTATHYCCKHUX
Harpy3ok, nuarpamma [Ipanarus.

22)  OcCHOBHBIE CITOCOOBI CHU)KCHHUST BUOpAIIMA MaITHH.

23)  MaremaTtudeckast MOJACIb BUOPOHU3OJISAIINU.

24)  AMITTUTYJTHO-YaCTOTHBIC u ¢dazo-4acTOTHEIE XapaKTePUCTUKHU
MEXaHMYECKUX CUCTEM C KHHEMATHYECKUM M CHUJIOBBIM BO30YXICHHEM KOJIeOaHMI
1 BUOpaIuii.

25) MareMatuveckoe MOJICITUPOBAHUE M BBIOOp IMAapaMeTPOB JTUHAMHUYECKOTO
racuTensl KojaebaHun

26) MaremaTudeckasi MOJIEIb MpoIlecca Mepexoaa Yepe3 pe30HaHC MPH MyCKe U
TOPMOXEHUHU TPAHCTIOPTHO-TEXHOJIOTHUECKUX MAIITHH.



27) Croxactuueckue wmozenu. Koppensunonnas (QyHKIMS ¥ CIEKTpaabHAs
IUVIOTHOCTh ~ CTAallMOHAPHBIX  JProJAMYECKUX  CIy4allHbIX  mpoueccoB. Hx
MCIIOJIb30BaHUE MPU UCCIEAOBAHUAX TEXHOJIOIMUYECKUX MAILIUH.

IIpumep 3x3aMeHAIMOHHOTO OMJIeTAa:

I'OYBIIO «/loHenkuii HAMOHAJIBLHbIH TEXHUYECKHH YHUBEPCUTET»

[Iporpamma noAroTOBKU: MarucTparypa

Hanpasnenue nonrorosku: 23.04.02 «HazemHble TpaHCHOPTHO-
TEXHOJOTUYECKNE KOMILJIEKChI»

Maructepckass nporpamMma: KoMnblOTEpHBIA ~ MHKUHUPHHT
TPAHCIIOPTHBIX JIOTUCTUUYECKUX CUCTEM

Cemectp: 2
VYyeOnast nucuuriimHa: MaTemMaTH4ecKoe MOJIETUPOBAHUE  TEXHOJOTHYECKHX
IPOLIECCOB U MAIINH

BUJIET Ne 4
1. [Tapamerpuueckass  ujeHTU(UKAIMSI W OLEGHKA  aJCKBAaTHOCTH
MaTEMATHUYECKUX MOJICIICH.
2. PacyeTHbie CXeMbl, OCHOBHBIE JOMYIIEHUS TIPU MATEMATUUYECKOM

MOICIIMPOBAHNU TUHAMHUYCCKUX ITPOUCCCOB B PCAYKTOPAX U TPAHCMUCCHAX MAIllWH.

YTBepkIeHO Ha 3aceqaHuu Kadeapbl «TpaHCIIOPTHBIE CHCTEMBI U JIOTHCTHKA
um. W.I'. Illtokmana»,

npotokoa Ne ot . .20 T
3aB. xadeapoi ['yrapeBuu B.O.
DK3aMeHaTop Konapaxun B.II.
KPUTEPUU

OLICHUBAHUA IK3aMEHALMOHHOI Pad0ThI
0 AUCIUIUIMHE «MaTeMaTnueckoe MOACIUPOBAHNE TEXHOIOTHUYECKUX
MPOLIECCOB U MaIIUH» J71si oOydaromuxcs o Hanpasienuo 23.04.02 «Hazemubie
TPAHCIIOPTHO-TEXHOJIOTUUECKUE KOMILIEKCHI»
(mporpamma — KoMITbrOTepHBIN WHXHHHUPUHT TPAHCIIOPTHBIX
JIOTUCTUYECKUX CHCTEM)

DK3aMeH MPOBOAUTCS MUCBMEHHO 10 OmieTam. bumnet comepxut 2 Bompoca,
KOXIbId M3 KOTOpPhIX TpeOyeT KOHKpeTHOro otBeTa. llpu HeoOXoammocTu
OTBEYAIOLIUN JTOJ>KEH COMPOBOJIUTh MUCHMEHHBIN OTBET MOSCHSIOIIUMH CXeMaMu
(pucyHKamH).

Bormpockl 0XBaThIBalOT TEOPETHUECKYIO 4acTh Kypca, a Takke TpeOyroT
JEMOHCTpAllMd TMPAaKTUYECKUX HABBIKOB, TIOJYYEHHBIX CTYJEHTOM B XOJI€
MPAKTUYECKUX 3aHSATHM.



[IpaBuibHBI OTBET HAa BONPOC OLlEHUBAaeTCs B 25 OayioB. Ecinu oTBeT He
MOJIHBINM, TO OH olleHUBaeTcs B 15 GamnoB. [Ipu oTCyTCTBUU MPaBUIBHOTO OTBETA
Ha TOCTABJICHHBIA BOIMPOC OOyyaroluics MojydaeT Hoyib OayioB. IlomyuyeHHble
OaJTbl 32 OTBETHI HA BONPOCHI OMJIETa CYMMHUPYIOTCS, U C YYETOM pe3yJIbTaTOB
TEKYIIEro KOHTPOJISI pabOThl CTYAEHTAa BBIBOAUTCS HUTOroBas ouneHka no 100-
OaJUIBHOM ILIKAJIE.

[lonyyennass onenka mno 100-0amibHON IIKane OMNpeAeNseT OLEHKY IO
rocyJapCTBEHHOM mKane U mkane ESTS.

YTBepkaeHo Ha 3acegaHuu kadenpel «TpaHCHOpPTHBIE CHCTEMBI U
noructuka uM. M.I'. llItokmana,
npotokoa Ne ot . 20 T

3aB. kadeapoi ['yrapeBuu B.O.

4.3 Kpurepuu oneHUBaHUs

OneHrBaHUWE YPOBHS OCBOCHHMS  CTYJACHTOM y4eOHOro maTepuaia
JUCHUIUIMHBI «MaTteMaTu4eckoe MOJIEIMPOBAHUE TEXHOJIOTHUYECKUX MPOLIECCOB U
MallMH» NPOU3BOAUTCA B XOAE TEKYLIEro KOHTPOJS H MPOMEKYTOUHOU
aTTeCTaluu (CEMECTPOBOTO KOHTPOJIA).

Texkymmii KOHTPOJb 3HAHWK CTyJIEeHTa OYHOM (OpMBI OO0yYCHHS
OCYWIECTBIIIETCS. MO  pe3yibTaTaM TEKyIIMX ONPOCOB W  BBIIIOJHEHUS
NPAKTUYECKUX 3aHATHUH; CTyACHTa 3a04HOM (hopmbl OOyUeHHs] — MO pe3yiabTaTam
BBITIOJTHEHUS MPAKTUYECKUX 3aHIATHI U KOHTPOJIBHOU PabOTHI.

BrinonHenue 3amaHui Ha MPAKTHYECKUX 3aAHATHAX C 3alIUTOM OTYETA,
BBINIOJIHEHUE WHMBUIYaJIbHOTO 3aJaHus (KOHTPOIBHOMN paboTh),
PEeyCMOTPEHHBIX pabouell MporpaMMoN JNUCIMILIMHBI, SBISETCS HEOOXOIUMBIM
YCJIOBHEM JOIYCKa CTYAEHTA K DK3aMEHY.

Pacnipenenenne 06amioB TeKymero KOHTPOJsS pabOThl CTydeHTa Ha
MPOTSHKEHUU CeMecTpa pUBeIeHO B Tabuuiie 1.

Tabmmma 1 — Pacnipenenenne 0amioB TEKYIEro KOHTPOJIS

dopma KOHTPOJIS Bo3moxHoe [Tpumeuanue
KOJMYECTBO OAJNIOB

Jlns1 cTyneHToB ouHOM (hopMbl 0O0OyUYeHUsI

OTtuéT no 5 3ajiaHue BBITIOJIHEHO MPAaBUIIBHO,
MPAKTUYECKOMY IPOSKTHBIE PEIICHUSI 00OCHOBAHHI,
3aHSITHIO MPUBE/ICH aHAJIU3 TTOJIYYEHHOTO
pe3yJabTarta
3 3ajaHue BHITIOJIHEHO B LIEJIOM

MPaBWILHO, ITPOEKTHBIC PEIICHUS HE
BCerja 000CHOBAHBI, BOSHUKIIN




dopma KOHTPOJIA

Bo3moxHoe
KOJIMYECTBO 0aJIIOB

IIpumeyanue

TPYIHOCTU B OOBSICHEHUU
MOJTYYECHHBIX PE3YIbTATOB

OTtBeT Ha TeKyleEM 2,5 OTBeT Ha BONPOC MOJIHBIN U
ompoce IIPABUWIbHBIN.
1 OTBeT Ha BONPOC MPaBUIbHbINA, HO
HE TOJIHBIN.
Hroro no 45 W3 pacuéra 9 aynuTopHBIX 3aHATUN
NPaKTU4YeCKNUM TSl TPOBEACHUS MPAKTUYECKUX
3aHATUAM 3aHATUNA. OLIEHUBACTCS KaX0€
(MaKCHMAaJIbLHO 3aHSTHE.
BO3MOKHOE)
Hroro no 5 N3 pacuera 2 oTBeTa Ha TEKYIIN
pe3yabTaTam onpoc
ompoca
NTOI'O: 50 MakcuMaJIbHO BO3MOKHOE
J171st cTyIeHTOB 3204HOM (POPMBI O0YUEeHHUSI
OTtuéT no 8 3aiaHue BHITIOJIHEHO MPABUIILHO,
IPaKTUYECKUM MPOEKTHBIE PelIeHUs] 00OCHOBAHBI,
3aHATUAM MPUBEJCH aHAJIN3 TIOJIYYEHHOTO
pe3yabpTara
5 3a1aHNE BBIMIOJIHEHO B I[EJIOM
NIPaBUJIbHO, TPOCKTHBIE PEIICHUS HE
Bceria 000CHOBaHbI, BOZHUKIIN
TPYAHOCTH B OOBSICHEHUHU
MOJIYYEHHBIX PE3YyJIbTaTOB
Hroro no 32 N3 pacuéra 4 ayAUTOPHBIX 3aHITUI
NPaKTHYeCKUM JUIS1 IPOBEACHUS MPAKTUYECKUX
3aHATHAM 3aHATUNA. OLIEeHUBAETCS KaXI0€
(MaKkCHUMAaJIbHO 3aHSATHE.
BO3MOKHOE€)
Beimosinenue 18 [Ipu BBINOJIHEHNHU 3a]1aHUS IPUHSTHI
KOHTPOJIbHOM MpPaBUJIbHBIE PEIICHUS, U3JI0KEHNE
paboTHI Martepuasna apryMeHTUPOBaHHOE,
(MHAMBUYATBHOTO nocJjenoBarelbHoe, paboTa
3a1aHus) odopmieHa 6e3 3amMeuaHui
12 3agaHue BBIIIOJIHEHO B IIEJIOM
PaBUIIbHO, HO UMEIOTCS
HETOYHOCTH B YPAaBHEHUAX U UX
pEelIeHNHU , UMEIOTCS 3aMEUYaHusl o
0(hOpPMJICHHIO.
Hroro no 18 MakcuMalibHO BO3MOXKHOE

BbINNOJTHEHHUIO




dopma KOHTPOJIA Bo3moxHoe IIpumeyanue
KOJINYECTBO OAJIJIOB

KOHTPOJIbHOM
padoThI

HUTOI'O: 50 MaxkcuMaJIbHO BO3MOXKHOE

IIpoMexyTouHasi aTrecTalMs IO Pe3yibTaTaM OCBOCHUS IUCIUIUIMHBI B
ceMecTpe NpoBOJAUTCS B (opMe ceMecTpoBOro 3k3ameHa. dopma MpoBEICHUS
JK3aMe€Ha — MHCbMEHHas. OK3aMEHAUMOHHBIM OWIEeT BKJIIOYAaeT B ce0a 2
TEOpETHUYECKUX Bompoca. [Ipu olleHnBaHUU CTyJIeHTa Ha PK3aMEHE TpernoaaBaTesb
PYKOBOJICTBYETCSI KpUTEPHUSMHU, PUBEACHHBIMU B TaOIuUIIE 2.

MakcuManbHOE KOJIMYECTBO OAJIJIOB 32 OTBET HA BOIPOC IK3aMEHAIIMOHHOTO
OmyeTa 3aCUMTHIBACTCSl CTYJICHTY B Clydae, €Clid OTBET IMOATBEPKIAACT BIIaJICHHUE
CTYJICHTOM 3HAHUSIMU B IMOJTHOM 00beMe yueOHOU MPOTrpaMMbl, MaTepHUall U3JI0KEH
B JIOTMYECKOMN IMOCIIEI0BATEILHOCTUA C BBIJICICHUEM TJIABHOTO, COJCPKUT TOUYHBIC
(bOpMYITUPOBKH, COMPOBOXKIACTCS WIITIOCTPUPYIOIIUMH CXEMaMH W PUCYHKaAMH
(mpu HEOOXOAUMOCTH).

B ciyuae, ecnu oTBET Ha BOIPOC HE B MOJHON MEpe OTBEUAET MPUBEACHHBIM
TpeOOBaHUSAM, CTYJICHTY 3aCUMTHIBACTCS KOJIMYECTBO OaioB, paBHoe 15. Ilpwm
OTCYTCTBUH NMPABWIHHOTO OTBETA Ha IMOCTABJICHHBIM BOMPOC CTYJEHT moiiy4daeT 0
0aJlIoB.

Tabnuna 2 — Pacnipegenenue 0aaioB M0 CEMECTPOBOMY IK3aMEHY

dopmMa KOHTPOJIS MaxkcumanbHO
BO3MOKHOE
KOJIMYECTBO 0aJIOB
OTtBeT Ha BOIPOCHI Bompoc 1 25
AK3aMEHAIMOHHOTO OMIIeTa BOIIPOC 2 25
NUTOroO: 50

HToroBasi omeHka omnpeaeseTcss IyTeM CYMMHPOBaHUS KOJIHMYECTBA
0a;yIoB MO pe3yJbTaTaM TEKYIIero KOHTPOJS W KOJIMYecTBa O0ajyuioB 110
pe3yJibTaTaM CEMECTPOBOro 3Kk3aMeHa. MakcuMaJbHO BO3MOKHOE KOJIMYECTBO
oasoB — 100.

[Tonyuennass omenka mo 100-O0ayTbHOM IIIKajie OMpENeNseT OICHKY I10
rocyaapcTBeHHoM mkane u mkajie ECTS:

Cymma 0anios Ornenka Ouenka
no 100-6anpHOU IO IIKaJe 10 TOCYJTAPCTBEHHOM IIKaJIe
HIKaie ECTS
90-100 A OTnuaHO
80-89 B %
75-79 C OPOTO
70-74 D VY 10BII€TBOPUTEITBLHO




Cymma 6ainoB Onenka Ouenka
o 100-6anbHOM IO IIIKaJe 10 TOCYAAPCTBEHHOM LIKAJIE
1IKase ECTS
60-69 E
35-59 FX He
0-34 = yIOBJIETBOPUTEIILHO

* — ¢ 00s13aTEIILHBIM IMOBTOPHBIM N3YYCHUEM AUCHUIIIINHBI.

4.4 Tlpumep TeKylIero onpoca Ha NPAKTHYECKUX 3aHATUAX
Ha npuMepe Tembl «OnipeaesieHne COOCTBEHHBIX 4acTOT U (opm Koj1e0aHu
OJHOKOHLIEBOW MNMOAbEMHON MAIIUHBI»

1) Jlafite ompejciieHWE TOHATHIO «COOCTBEHHAsh YacTOTa JHHAMHUYECKOU
CUCTEMBI».
2) UYrto Takoe popma cOOCTBEHHBIX KOJIEOAHUN TUHAMUYECKONW CUCTEMBI?
3) OT KaKuX MapaMeTpOB CHCTEMbI 3aBUCAT COOCTBECHHBIC YaCTOTHI?
4) CKONBKO COOCTBEHHBIX YacTOT MMEET CHCTEMa C 3 CTEHEeHSIMU CBOOOIBI?
5) Ilepeuncnure OCHOBHBIC OMYINEHHUSA, KOTOPbIC MPHUHATHI MPH COCTABICHHH
pacyeTHOM CXeMbl OJTHOKOHIIEBOM MO IbEMHON MaIlIUHBI.

OTBeTHl Ha BONPOCHI BXOJHOTO KOHTPOJIS YUYUTHIBAIOTCS MPEIOJaBaTelieM B
pe3yibpTaTax TeKyIero KOHTPOJIs paboThl CTY/ICHTA.

4.5 KypcoBoe npoeKTHPOBaHHUE

VY4eOHbIM TIaHOM KYypCOBOE MPOEKTUPOBAHKE HE 3aINTAHUPOBAHO.

5 PEKOMEHAYEMAA JIUTEPATYPA

I OcnoBHast JuTeparypa
. 3aifiiea, H.A. MareMatudyeckoe MOJEIUPOBaHUE [DJIEKTPOHHBIM pecypc]
yaeOHOe T1ocobue g cryAaeHToB crenuanbHOocTH 23.05.01 «HazemHusle
TpPaHCTIOPTHO-TeXHOJOTHYeckne cpenactBa» / H.A. 3aiineBa ; M-Bo tpancm. PO,
®I'BOYBO "Poc.yn-T tpancn. (MHUUT)", MH-T TpaHCI. TEXHUKU U CUCTEM YIP.,
Kad. myTeBbIX, CTpOUT. MAIIUH U POOOTOTEXHUUECKUX KOMIUIEKCOB. - 1 MO. -
Mocksa: PYT (MUUT), 2017. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/20/cd9763.pdf
. Tapacuk, B.Il. MaremMaruueckoe MOAECIUPOBAHUE TEXHUYECKUX CHUCTEM
[DneKTpOHHBI pecypc] : Yy4YeOHUK Mg CTYJIEHTOB, OOy4YaroOUIMXCs IO
cneruanbHOCTH "ABTOMOOMIIE- M TpakTopoctpoenue" / B.II. Tapacuk. - 7 MO. -

Munck : Hooe 3nanue, 2013. - 1 daitn. - Cucrem. TpeboBanus: Acrobat Reader.
http://ed.donntu.org/books/20/cd9899.pdf

IT lomosiHuTEe IbHASL JIATEpPaTypa



http://ed.donntu.org/books/20/cd9763.pdf
http://ed.donntu.org/books/20/cd9899.pdf

3. bepecroBa, C.A. MareMaTtnuyeckoe MOJIETUPOBAHUE B UHKEHEPUU [ DNEKTPOHHBIN
pecypce] : yuebnuk aist By30B / C.A. bepectoBa, H.E. Muctopa, E.A. Murtomios ;
VYpan.penep. yu-t um. nepsoro IIpesunenta Poccun b.H. Enpnuna. - 4 MO6. -
ExarepunOypr : Usn-o Ypan.yn-ta, 2018. - 1 ¢aitn. - Cucrem. tpeboBaHus:
Acrobat Reader. http://ed.donntu.org/books/19/cd9299.djvu

6. YHEBHO-METOAUYECKOE OBECIIEYEHUE JUCIUIIJINHBI
Y4ueOHO-MeTOAMYECKHEe U31aHus, pa3padoTannble B [lonHTY:

4, Meroaudeckue yKazaHUsT K MPAKTHYECKUM  3aHATHUM 1O  JUCUMIUIMHE
«MaremaTuueckoe MOJICIMPOBAHUE TEXHOJOTHUYECKUX TMPOIIECCOB U MAaIIWH,
[DnexTponHblii pecypc]: (17 ¢cTyaeHTOB BceX (GopMm oOydueHHs HaIpaBJICHHUS
noarotoBku 23.04.02 «HazeMHble TpPaHCHOPTHO-TEXHOJIOTUYECKUE KOMIUIEKCHI»
Marucrepckas mnporpamMma «KoOMMbIOTEpHBI WHXUHUPUHT  TPAHCHOPTHBIX
aoructudeckux cucrem») / F'OY BIIO «IOHHTY», Kad. tpancn. cuctem u
noructuku uMm. W. I'. ltokmana; Coct. B.I1. Konapaxun. — 1,77 M6. - JloHenk,
JJOHHTY, 2020. - 1 ¢aiin. - http://ed.donntu.ru/books/20/m5660.pdf

5. Meronuueckue yKazaHUS JUISI  CaMOCTOATEIBHOW paboThl MO JUCIHUIUIMHE
«MatemaTuueckoe MOJICTIMPOBAHUE TEXHOJOTHUYECKUX IMPOIIECCOB W MAIHHY,
[DnexTponnslii pecypc]: (17 cTyaeHTOB BceX (GopMm oOydueHHs HaIrpaBIICHHUS
noaroroBku 23.04.02 «HazeMHble TpPaHCHOPTHO-TEXHOJIOTUYECKUE KOMILIEKCHI»
Maructepckas nporpamMmma «KOMIBIOTEpHBIM HWHXUHUPUHT  TPAHCIIOPTHBIX
goructrueckux cucrem») / I'OY BIIO «/IOHHTVY», Kad. tpancn. cucrem u
noructuku uM. WM. I'. llItokmana; Coct. B.I1. Kongpaxun. — 557 K6. - Jlonernk,
JOHHTY, 2020. - 1 daiin. - http://ed.donntu.ru/books/20/m5649.pdf

JJIEKTPOHHO-UHPOPMALIMOHHBbIE PEeCYPCHI
OBbC JOHHTY - http://donntu.ru/library .
OBC IPR SMART - http://www.iprbookshop.ru.

7. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHME JUCIUITIJINHbI

7.1JleknMOHHBIE 3AHATHUS:

VYyebnast aynuropus Ne 5.161, yaeOHBIN KOpITyC 5 17151 TPOBENCHUS 3aHATUN
JEKIUOHHOTO THIA, TPYMIOBBIX W WHAWNBUAYaTbHBIX KOHCYJIbTAIlUH, TEKYIIETO
KOHTPOJISI W TPOMEKYTOYHON aTTeCTaluu (ClenuaIn3upoBaHHas MeOenb: JoCKa
ayIUTOpHAs, TAapThl, JEMOHCTPAllMOHHBIE CTEHABl H TUIAKATBhI, MPOCKTOP
MynbTuMenuiiabld LG RD - JT91., npoekTopHbIi HAcTeHHbIM 3KpaH Sopar
155x155¢cm., TIK: Pnt4/3GHz/1.50Gb/80Gb; MonuTtop Samtron 55E; Windows XP
Professional x64 (akamemuueckas moammcka DreamSparkPremium), LibreOffice
3.3.0.4 (6ecmnatHas Bepcusi), AutoCAD (cTyneHueckas OecriaTHas JIUIICH3US).

7.2 JlaGopaTopHbIe 3aHATHSA:
VYuebHass nabopaTopuss KOMIIBIOTEPHOTO HWHTEPAKTUBHOTO o0OydeHus No


http://ed.donntu.org/books/19/cd9299.djvu
http://ed.donntu.ru/books/20/m5660.pdf
http://ed.donntu.ru/books/20/m5649.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/

5.163 nnsa nmpoBeneHHs  3aHATUA  CEMUHAPCKOIO  THIA, TPYIIOBBIX H
WHIUBUIYATbHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJISA W MPOMEKYTOYHOM
arrecrauuu. CrneuManu3upoBaHHas MeOenb: JI0CKa ayJuTOpHas, MapThl,
JEMOHCTPAllMOHHBIE CTEHJbl U IUIaKaThl. KOMIBIOTEPHI B KOJIMYECTBE & HITYK C
BbIxosIoM B ceTh: [IK AMD/2.21GHz/1Gb/40Gb, Monutop Samtron 76DF; TIK
Pnt4/3.00GHz/2Gb/40Gb, Monutop Samsung SyncMaster 953NF; IIK
Pnt4/2.80GHz/2Gb/40Gb, Monutop Samsung SyncMaster 755DF; IIK
Pnt3/1.00GHz/512Mb/60Gb, MownuTtop LG Flatron F700B; IK
PntD/2.80GHz/2Gb/80Gb, Monutop Samsung SyncMaster 795DF; IIK
PntD/3.00GHz/2Gb/80Gb, Mownutop Samtron 55E; [1K
Pnt4/3.20GHz/1.24Gb/160Gb, Monutop Samsung SyncMaster 793DF; IIK
Celeron2.26GHz/1Gb/80Gb, Monutop Samsung SyncMaster 794MB. Windows
XP Professional x64 (akagemuueckas mnoxamucka DreamSparkPremium),
LibreOffice 3.3.0.4 (6ecrmatHast Bepcusi). AutoCAD (cTyneHueckas OecruiaTHast
JIUTICH3US ).
7.3 CamocTosiTesqibHas padoTa

[Tomenienus i caMOCTOATENBHOM pabOThl C BO3MOKHOCTBIO MOAKIIOUECHHS K
cetu "MHTepHeT" M oOecrneueHueM JI0CTyna B 3JEKTPOHHYIO MHPOPMAIIMOHHO-
00pa3oBaTeIbHYIO CpEly OpraHu3alluM: KOMIbIOTepHBbINH Kiacc kadeapsr TCJI
ayn. 5.163, unranbHblie 3aibl, yueOHble Kopnyca 2,3 (KoMmnbroTepHas TeXHUKaA C
BO3MO>KHOCTBIO TOJKIIOUEHUS K ceTu «VHTepHeT» u obecrieyeHueM J0CTyIa B
ANEKTPOHHYIO HH(pOpMaKmoHHO-00pa3oBatenbuyto cpeny (OMOC JOHHTY) u
AeKTpOHHO-OubnoTeunyro cuctemy (ObC IPRbooks), a Takke BO3MOXHOCTBIO
WHMBUIYATLHOTO HEOrpaHWYeHHOro noctyna oOydaromuxcs B ObC u DUOC
nocpeactBom  Wi-Fi ¢ mepcoHanbHbIX  MOOMIBHBIX  ycTpoicTtB. OC-
MicrosoftWindows 7, OpenOffice 2.0.3 — o6mectBennas aunensus MPL 2.0/
Grubloaderfor ALT Linux - muuensus GNU LGPL v3/ MouzillaFirefox -
JTUICH3US MPL2.0, Moodle (ModularObject-
OrientedDynamicLearningEnvironment) - nunensus GNU GPL
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