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1 BBenenue

PaGouas nporpamma u QOoHJ OLIEHOYHBIX CPEJICTB AUCHUILIMHBI «MoienupoBaHue 1 on-
TUMHU3ALMs TPAHCHOPTHBIX IPOLECCOB» COCTABJIEHBI B COOTBETCTBUU C TpeOoBaHUsMU (ene-
PaJIbHOTO TOCYapCTBEHHOr0 00pa30BaTeNbHOIO CTaHJAPTa, YTBEPKICHHOTO MpHKa3oM MuHo-
opnayku Poccuiickoit @enepanun 07.08.2020 Ne 911, u ocHOBHOI npodeccroHanbHON 00pa3o-
BaTEJIbHOW MPOrpaMMbl MOATOTOBKH «OpraHu3anusi IepeBo30K U YIpaBlIeHUE B €IMHON TpaHC-
MOPTHOM CUCTEME» 10 HarpaBieHUI0 MoarotoBku «23.03.01 TexHomOTHS TPAHCIIOPTHBIX IMPO-
L[ECCOBY.

Koncynpranuu ¢ Begymumu paboTonaTesnsiMu, o0beIMHEHUsIMU paboToaareneil oTpac-

JIM, B KOTOPBIX BocTpeOoBaHbl BbIMyCcKHUKU: «[IpoTokosn KCy» (02 19.02.2021).
TJ-23 Pa3pabarbiBaTh CXeMbl JOCTAaBKH I'PY30B C YYETOM ONTUMU3ALNUU TPAHCHOPTHBIX 3aTpart,
TI-24 Pa3zpabatbiBaTh MpeIOKEHUS TI0O ONTUMH3AIMN MPOIIECCOB MepemenieHus rpy3os, HY-
34 Onpenenarb ONTUMANbHbIE CPOKH, MapUIPyThl IBHKEHUS, MeTo bl qoctaBku, HY-41 Onrtu-
MHU3HPOBATh MPOLIECCHI IBHKEHUS U XPAaHEHUSI IPY30B.

3ajaun  AMCUUIUIA- | - OCBOEGHUE U UCIOJIb30BAaHUE aNllapaTa MaTeMaTHYECKOr0 MOJEINPOBa-
HBI HUS TPAHCIIOPTHBIX MPOLECCOB;

- 03HAKOMJIEHUE C METOIMKaMU MOJEIINPOBAHUS TPAHCIIOPTHBIX CHCTEM
JOCTAaBKH IPYy30B, ONpeesIeHUs] HOTPEOHOCTH B TPAHCIOPTHBIX CPEJI-
CTBaX, pacyeTa ONTUMAJIbHBIX CPOKOB M MAPLIPYTOB JBHKEHUS;

- IPUMEHEHUE METOI0B ONITUMU3ALIMY IIPU OPTaHU3AIUU IEPEBO30K B
PBIHOUYHBIX YCIIOBHSIX C YUETOM TPYIOBBIX, MATEPUAIbHBIX, TEXHUKO-
JKCILTyaTallMOHHBIX U OPraHU3AlMOHHBIX OIPAHUYEHNN;

- IPUBUTHE Y CTYIEHTOB HABBIKOB MCCIIEIOBAHNS U AHAJIN3A.

OcHoBHbIE pa3zesbl | MeToA0I0rH4eckre OCHOBBI MaTEMaTUYECKOTO MOJICIIMPOBAHUS U OIITH-
/ TeMbl TUCUUIUIMHBI | MU3allMH TPAHCIIOPTHBIX IPOLIECCOB

MaremaTtuueckue MOAEIU U METOAbI ONITUMHU3ALIMU TPAHCIOPTHBIX MPO-
LIECCOB

Teopust urp 1 MaccoBOro 0OCIyKUBaHUS

NMuTanmoHHOe MOJIeUMpPOBaHUE TPAHCIIOPTHBIX MIPOLIECCOB
OpHoKpuTepHUaIbHas YUCICHHAsI OJHO- © MHOTOMEpPHAsi ONTHUMU3ALIHS
MHorokputepuaibHas ONTUMHU3ALUSA U METO KIIFOUEBbIX AJIEMEHTOB

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs 10 JMCUHUILIHHE (MOAYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM JOCTHKEHUSI KOMIIETeH UM

HpOIICCC HU3YUCHUSA OHUCHUITIMHBL <<MOI[€J'II/IpOBaHI/I€ U OITUMHU3AIHA TPAHCIIOPTHBIX
MIPOIIECCOBY HAMPABJICH Ha (HOPMUPOBAHUE CICAYIOMNX KOMIETEHIIUN B cooTBeTCTBUU ¢ PI'OC
BO u ocHOBHOI 00pa3oBaTeIbHON MTporpaMmMoit (Tadmuma 1):

Tabnuna 1 — KomnereHUnu U MHAMKATOPHI UX JOCTHXKEHHUS

Konx n HanmeHoBaHME KOM- WNHukaTopel 1OCTHKEHUS [Inanupyemsle pe3ysbTaThl
IIETCHLINU o0yueHus Mo TUCIUIUINHE

O6menpodeccrnonaapHbIE

OIIK-1 Cnocoben npume- OIIK-1.1 3naer 3aK0OHBI, [10JI0- - 3HAeT OCHOBHbIE IIPUHLHU-
HSTh €CTECTBCHHOHAYUHBIC M | )KEHUS W MMOHATHUS €CTECTBEHHO- | ITbI U METOABI ONTHMHU3ALNT
oOmIenHKeHepHbIe 3HAHUS, HAYYHBIX ¥ OOIIEHHKEHEPHBIX peleHuit B 3a7ja4ax uccie-

METOAbI MATEMATHYECKOT'O JUCHUIIIIMH, METOAbI MaTEMATU- JOBaHUA onepaunﬁ;




aHaJIM3a ¥ MOJICTTUPOBAHUS B
npodecCuoHaNBHOM J1esi-
TEIBHOCTH

YECKOT0 aHaJIh3a ¥ MOJICITUPOBa-
HUS

OIIK-1.2 Ymeer npuMeHSThH 3a-
KOHBI 1 OCHOBHBIC TTOJIOKEHUS
€CTECTBEHHOHAy4YHBIX U 00-
MIEUHKEHEPHBIX AUCITUTUINH, M-
TOJIBI MATEMATHYECKOTO aHAIM3a
1 MOJICJIMPOBaHUsA B mpodeccro-
HAJIBHOM €SI TEIbHOCTH

OIIK-1.3 Bnageer HaBbIKaMu
MO/ICTUPOBAHUSI U BHITIOJTHEHUS
MaTeMaTHYEeCKUX U WHKEHEPHBIX
pacyeToB

- YMEET COCTaBJISITh MaTeEMa-
THUYECKHUE MOJICIIA TPAHC-
MOPTHBIX MPOLIECCOB;

- BJIaJic€T METOJaMH MaTe-
MaTUYE€CKOTO aHaIn3a, Ma-
TEMATHYCCKOM CTaTUCTHUKH,
JIMHEMHOTO MPOTPAMMHUPO-
BaHMS, MMUTAIIMOHHOTO MO-
JETUPOBAHUS TPAHCIIOPT-
HBIX ITPOIIECCOB.

[IpodeccnonanpHbIe

[TK-2 Cnoco6en k pazpabot-
K€ TPAaHCIIOPTHBIX CXEM, MC-
TOAOB JOCTABKHU U OIITUMHU-
34l TPAaHCIIOPTHBIX IMOTO-
KOB

[1K-2.1 3naeT oCHOBBI OpraHu3a-
LMY CUCTEM U IIPOLIECCOB Iepe-
BO3KH; CXEMBbI MapIIPyTOB JIBU-
YKEHUS TPAHCIOPTHBIX CPEJICTB;
OCHOBBI ONITUMHU3AITUU TPAHC-
MIOPTHOTO TpoIiecca

[1K-2.2 Ymeer onpenensite u
paccYUThIBaTH HEOOXOAMMBIE pe-
CYPCHI 17151 BHITIOJTHEHUS JIOTH-
CTHUYECKUX MPOLECCOB U M0Ka3a-
TeIN UX 3PPEKTUBHOCTH; OIIpe-
JEJSITh ONITUMAJIBHBIE CPOKH,
MapHIPyThl IBHKECHHS, METOIbI
JOCTaBKU

[1K-2.3 Bnageetr HaBbIKaMHu CO-
CTaBJICHUS TPAHCIIOPTHBIX CXEM U
pacdera KpaT4alIlIuX Mapuipy-
TOB MEPEBO30K IPy30B; 000CHO-
BaHMS BbIOOpA BUA TPAHCTIOPTA
Y IPUMEHSAEMOU TEXHOJIOTHH TIe-
PEBO3KH; pacuera XapakTepUCTUK
TPAHCIIOPTHBIX CXEM

- 3HAeT METO/IbI ONITUMAaJIb-
HOTO IUITAHUPOBAHUS PabOThI
MOJABMKHOTO COCTaBa
TpPaHCIOpPTAa;

- YMEET OCYILIECTBIIATH BbI-
60p u o6ocHoBaHME 3P Pek-
THUBHBIX PELICHUH 10 opra-
HU3alUU [IEPEBO30K U
yIpaBie€HUsl TPAHCIIOPTHBI-
MU IIpOLIECCaMU;

- BJIaJICET METOJAAMH OIICH-
KH, BBIOOpA U peann3ainuu
Ha IPAKTHKE palliOHAIbHBIX
CXEM TPAHCIIOPTHBIX MIPO-
LIECCOB.

3 MecTo AMCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

HucuunnuHa «MoIenupoBaHUE U ONTUMM3ALMS TPAHCIIOPTHBIX MPOLIECCOBY» M3y4aeTCs

Ha 4 Kypce, 7 cemecTpe.

JucnunauHa BXOIuT B cocTaB Omoka 1 «luciunianael (MOAYIHN)» U OTHOCHTCS K 00s13a-

TEeIbHOU YacCTH.

Jlji 0cBOEHUS TMCUUIUIMHBI HEOOXOIMMbI 3HAHUS, YMEHUsI, HABbIKU U / WU OMBIT MpaK-
TUYECKOH JeSITebHOCTH, CPOPMUPOBAHHBIE B MPOLIECCE U3YyUEHUS TUCIUIUIMH / pakTHK: «Ma-
TeMaTuka», «MHxeHepHas KoMIbloTepHas rpaduka», «KoHuenuun coBpeMEHHOIO €CTEeCTBO-
3HaHUs», «Teopust BeposTHOCTEN W MareMarudeckas CTaTHUCTHKay», «MaTepuaioBeneHue,
«Teopernyeckas MEXaHUKa», «DIEKTPOTEXHUKA U AIIEKTPOHUKAY, « T paHCIIOpTHAS SHEPreTUKAY,
«Teopus TPAaHCIIOPTHBIX MTPOLIECCOB U CUCTEMY.




3HaHMsl, YMEHUS U HAaBbIKU, C(HOPMHUPOBAHHbBIE ITPU U3YUYEHUU JUCHMILIMHBL «Moaenupo-
BAaHUE U ONTUMU3ALUS TPAHCHIOPTHBIX IPOLECCOB», OYAYT BOCTpeOOBaHbI MPU U3YYEHUHU MOCIe-
Oyromux Jucuuiuivg: «Ilpon3BoacTBeHHAas pakTUKa (IpeUILIOMHAs IPAKTUKA)».

Hucuumnnuna «MojenrpoBaHue U ONTHUMM3ALUS TPAHCIOPTHBIX IMPOLIECCOB» B paMKax
BOCITUTATENbHOM pabOThl HallpaBiieHa Ha (OPMUPOBAHUE y OOYYAIOIIMXCSI YMEHUSI apryMEHTHU-
pOBaTh, CaMOCTOSITENIbHO MBICIUTh, Pa3BUBAET TBOPYECTBO, NMPO(ECCHOHATIBHBIE YMEHUS, CH-
CTEMbl OCO3HAHHBIX 3HAHHM, OTBETCTBEHHOCTHU 3a BBINOJHEHUE Y4eOHO-IIPOU3BOICTBEHHBIX 3a-
JTaHWUH.

4 O0beM JUCHUILUIMHBI (MOYJIs1) B 324€THBIX €JUHUIIAX C YKA3aHHEM KOJIMYecTBA
aKaJeMMYecKHMX YacoB, BbIIeJICHHbIX HA KOHTAKTHYI0 pa0oTy 00y4alommxcsi ¢ npenoaaBa-
TesieM (110 BHAaM y4eOHBbIX 3aHATHII) 1 HA CAMOCTOSAITEJILHYIO PadoTy 00y4YarommXxcst

OO6mast TpynoeMKOCTh (00BEM) TUCIUIUIMHBI COCTABIIIET 6 3.€., 216 aka. 4Jac.
Pacnipenenenne o6beMa AMCUUILIMHBL (MOAYIIA) IO BUAAM Y4E€OHBIX 3aHSATUHN MpPEICTaB-
JIeHO B Tabnuue 2.

Tabnuna 2 — O0beM AUCHUIUIMHBI (MOAYIIS) IO BUAAM YU4eOHBIX 3aHATUI

O0BEM TUCIUATUIHHBI Bcero akagemu-
YCCKHUX 9aCOB

OO6mast TpyI0€MKOCTh TUCIUTLTHHBI 216

KonTakTHasi aynuropHasi padora o0y4yalomuxcs ¢ npemnojaaBareiem (mo | 64
BH/IaM Y4eOHBbIX 3aHATHII), BCEr0

B ToMm uuciie:

3aHAITHSA JIEKIIMOHHOr0 THNA (JIEKIIMM M MHbIE yueOHbI€ 3aHATUS, Ipeay- | 32
CMaTpHUBaIOIINE MPEUMYILIECTBEHHYIO Nepeady yueOHol nHpopMaluu me-
JarorunyeckuMu pabOTHUKAMHU),

B TOM 4ucJIe B (popMe MPaKTUYECKOU MOATOTOBKHU: 4

3aHSITHSI CEMHHAPCKOIr0 TUMA (CEMUHApPbI, IPAKTUUYECKUE 3aHATHUS, Mpak- | 32
THUKYMBI, JIaDOpaTOpHbIE padOThl, KOJUIOKBUYMbI U MHbIE aHAJIOTMYHbIE 3a-
HATHS),

B TOM 4ucJie B (popMe MpaKTUYECKOU MOJATOTOBKHU: 10

CamocrosiTesibHasi padoTa o0yyaloumuxcss U KOHTaAKTHast padora, BKio- | 152
qaronias TPYNNOBbIE KOHCYJIbTAIlMU, HHIWBUAYAJbHYIO paboTy oOydaro-
IIUXCSA C TpernojaBaTe siMi (B TOM YHCIIE WHIWBHyalbHbIC KOHCYJIbTa-
1IN ); B3aUMOJICHCTBUE B JEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIBLHOM
cpele By3a

[Ipomexxyrounas artectamus odyqarommxcs — Kypcosas pabora, 3auer ¢ 0
OLICHKOM

5 Copep:xkanue IUCHUNIHHBI (MOAYJIsA), CTPYKTYPUPOBAaHHOE M0 TeMaM (pa3jaejam)
€ YKa3aHMeM OTBeIEHHOI0 Ha HUX KOJIHYeCTBA aKAJeMHYEeCKHUX YaCOB 1 BU/IOB YUeOHOM
padoThI

Tabmuma 3 — CTpykTypa u coaep)aHnue AUCITUTUTHHBI (MOTYIIs)




HaumenoBanue pasnenos, TeM U coziep-
KaHWEe MaTepuraia

Bunel yue6HOM paboThl, BKJIIOUAsk CAMOCTOSITEIb-
HYI0 paboTy 00y4aroumxcs u TpyA0eMKOCThb (B ya-

cax)
KonTakTHas pabora npenojasareis ¢ 00y-
JAFOIUMHUCS
Jlexuuu | Cemunapckue | JlaGopaTopHsbie
(mpakTuyeckue 3aHATUA
3aHSITHS)

CPC

MeToao10ru4ecKke 0OCHOBbBI MATEMATHYECKOI O MOACITUPOBAHUA U ONITUMHU3ALMU TPAHC-
MOPTHBIX IpoIecCcoB

Ileu 1 327241 Moe TUPOBAHUS TPaHC-
NOPTHBIX NPOLECCOB. YNIPaBJIeHYeCKHUe
pelieHusi U MOHSATHS ONTHUMHU3AIUH.
OcHogHble noHAmuUs 8 UCCIe008aHUU One-
payuii. Mamemamuueckue, umMumayuoH-
Hble u 28pucmuyeckue mooenu. OcHogwl
NOCMPOeHUs. MamemMamu4eckux mooeneu
mpancnopmmusix npoyeccos. Ponv u npu-
HAamue peweHutl 8 ynpaenenuu. Onpedene-
HUe OnmuMUu3ayu, 6Uobl Kpumepues u
yenesas gyukyus. Mamemamuueckoe
npocpamMmuposanue, MHo200opasue u
Kraccuguxayus 3a0ay onmuMu3ayu.

2

OCHOBBI IOCTPOEHHSI MATEMATHYECKUX
Mojieieii TPAHCMOPTHBIX MPOLECCOB.
Jlemepmunuposarnnuvle u cmoxacmuiecxkue
cucmemvl. Unghopmayuonnoe obecneue-
Hue mooenell. M3yuenue meopemuueckux
Ppazoenos OUCYUniuHol, N0O20MOBKA K me-
cmupoganuio. [loocomoexa onoproeco
KOHCneKma.

10

MaTteMaTHYeCKHE MOJEJIH U MeTO/

bl OIITUMHU3AUHN TPAHCIIOPTHLIX NMIPpOoECCOB

OaHOKpUTEepPUATbHAS AHAJTUTHYECKAS
ONTUMH3ALHSA

OonomepHas onmumuzayusn 6e3 oepanu-
YeHull, MHO209KCmMpeManbHocmb. Muoeo-
MepHas onmumuzayus 6e3 02paHuyeHul.
Mmnozomepnas onmumuzayus ¢ oepanuye-
HUAMU 6 8UOe PABEHCME U HEPABEHCNS.

4

MaremaTu4yeckre MOJEJIH U LeIeBble
bynkuun

3agauu OIHOKPUTEPUAIbHON AHAJIUTH-
YecKOH ONTUMU3ALMHU

H3yuenue meopemuueckux pazoenog ouc-
YUNTUHBL, NOO20MOBKA K MeCmUpO8aHUIO.

10




Iloozomoska ONOPHO20 KOHCneKma.

Pemienue onTMMMU3aIMOHHBIX 32124
H3yuenue meopemuueckoeco mamepuana.
Buvinonnenue pazoena xypcoeoti pabomui.

10

3agauu JUHEHHOTr0 MPOrpaMMHpPoOBa-
HHUS.

Kanonuueckas gpopma 3JII1. I'eomempu-
yeckas unmepnpemayus 3JII1. Obwas xa-
pakmepucmuka cumniexc-memooa. Pe-
wieHue mpancnopmHoU 3a0auu TUHEUHO20
NPOCPAMMUPOBAHUS MEMOOOM NOMEHYUA-
1108.

6 (2%)

Pemenne TpancnoptHsbix 3aga4 u 3J1I1.

8 (4%)

IIpumepsl MmoaeupoBaHus B popme
TPAHCIOPTHOM 33124

Ilocmanoexa mparncnopmuotl 3a0a4u iu-
HEeUH020 NPOSPAMMUPOBAHUS, ee Mame-
mamuyeckas Mooev u 001acmu npume-
HeHus. M3yuenue meopemuyeckux pazoe-
J108 OUCYUNJTIUHDL, NOO20MOBKA K MeCmil-
posanuro. Iloocomoska onopHozo KoH-
cnekma.

20

Ili1annpoBanue nepeBo3oK
H3yuenue meopemuuecko2o mamepuana.
Buinonnenue pasoena xypcosoii pabomut.

10

I'eoMeTpHYecKoe MPOrpaMMHPOBAHME.
To3unomvl u 2eomempuueckue HepaseH-
cmea. Peeynapuvie nosunomvl. Munumu-
3ayus npou3BOIbHLIX NOZUHOMOS. T1oHs-
mue 0 080UCMBEHHOU PYHKYUU U 0801~
cmeenHas 3adauda.

Ilo3uHOMBI M reoOMETpu4eCKUuE HEPaA-
BCHCTBA

Peienne 3a1a4 reoMmeTpruuecKkoro npo-
rpaMMHpPOBaHUS

H3yuenue meopemuueckoeco mamepuana.

Buvinonnenue pazoena xypcoeoti pabomui.

10

Fpa(]mquKoe MOACJIUPOBAHUE TPAHC-
MOPTHBIX IpoeccoB

Cyu;ecmeo cenesoco niladHupoearusl.
prweHeHue cemesoco NiaHupoearnusl.

4 (2%)

Pemenne 3ana4 Ha rpagax u ceTsix

4 (4%)

JJieMeHTHI Teopuu rpagos. CereBoe

10




MJIAHMPOBaHMeE.

3aoaua o kpamuatiwem mapwpyme. 3a-
oaua o MaKkCumMaibHoM nomoke. 3aoaua
KOMMUBOAMCEPA. 3a0ayu Mapuipymu3ayuy
Nepeso30K U OBUNCEHUs MPAHCNOPIMHBIX
cpeocmes. CocmagneHue OnMuManibHO20
NIAHA PACCMAHOBKU MPAHCOPIHBIX
cpeocme no yuacmrkam epy3080u pabomal.
Cucmema cemegozo niaHUpoO8aHus u
VApasieHus, ee NPUMeHeHue npu paspa-
bomxe NiaHo8 GbINOIHEHUS PA3IUYHBIX
KOMNIEKCO8 pabom no opeanuzayuu
MpaHcnopmuo2o npoyecca. Mzyuenue
meopemuyecKux paz0enos OUCYUnIUHbl,
nooecomoska Kk mecmuposgaruio. lloozo-
MOBKA ONOPHO20 KOHCNEKMA.

Teopust urp u m

acCcoBoro

00CTy:KMBAHUA

OO0u1ee npeacraBiaenne 06 urpe.
Obwee npedcmasnenue 06 uepe. Mam-
puunas uepa. Cmewianuvie cmpameuu.
Memoowi pewienus mampuunsix uep. Ine-
MEHMbL Meopuy CmamucmuidecKux peute-
HULL.

4

33218‘11/1, peaiaeMbi€ € IIOMOIIBI0O TCOPUH
HUI'P 1 MacCCOBOI'o Oﬁcﬂy)Kl/IBaHl/Iﬂ

6 (2%)

IIpeamMeT Teopun MaccoBOro 00CTyKU-
BaHUs H 00J1aCTH ee MPUMEHEHUsI
Knaccugpuxayus cucmem maccogozo 0o-
cayacusanus. Mooenuposanue gyHxkyuo-
HUPOBAHUSL CUCEM MACCOBO20 OOCIYIHCU-
sanus. Cnyuatinble npoyeccovl u ux Kuac-
cugpuxayus. Ilpoyeccol pasmuodicenus u
eubenu. Ilpeomem meopuu maccogozo 06-
CYHCUBAHUA U 0OIACU ee NPUMEHEHUs
npu peweHuu 3a0ay no OpeaHu3ayul
MPAHCNOPMHBIX NPOYECCO8, OCHOBHbBLE
NOHAMUSL MEOPUU MACCOBO20 OOCTYHCUBA-
Hus. U3yuenue meopemuyueckux pazoenos,
Nn0020MOBKA K MeCMUpo8aHUio OUCYUNIU-
Hol. [loocomoeka onoprnoco Koncnekma.

10

HNmuTanuoHHoe MOAC/TUPOBAHUEC TPAHCIIOPTHBIX ITPO

HeCCoB

IIpenmet u 001aCTH MPUMEHEHUST HMMU-
TANMOHHOTO MO/IEJTUPOBAHUS
Ilpeomem u obracmu npumenenus umu-
MAYUOHHO20 MOOEIUPOBAHUsL NPU pelle-
HUU 3a0a4 OpeaHu3ayuy MpaHCnopmHbIx
npoyeccos.

2




OO0mue cBeleHHsI 0 CTATHCTHYECKOM
MO/IeJINPOBAHUH.

Obuue ceedenus 0 cmamucmu4eckom
mooenuposanuu. Onpedenerue HeoOX00u-
Mo20 uucaa ucnoimanuii. Mooenuposarnue
CILYYAUHBIX BENUYUH C 3A0AHHBIM 3AKOHOM
pacnpeodenenus. Hzyuenue meopemuue-
CKUX paz0enos OUCYUNIUHBL, NOO2OMOBKA
K mecmupoganuto. Iloocomoexa onopro2o
KOHCnexkma.

22

NMuTannoHHOe MOIeTHPOBAHNE
H3yuenue meopemuueckoeo mamepuaid.
Pa3zoen kypcosoti pabomwi

20

O)IHOKpI/ITepI/IaJ'IbHaH YUCJICHHAasA OAHO- U MHOTOMEPHAsA ONITUMHU3AlIUSA.

Peennsi 3a1a4 0JTHOKPUTEPUHATILHOM
YMCJIEHHOW OJJHO- U MHOTOMEPHOM OII-
THMHU3AIMU.

OcobenHocmu u cxema peutenus 3a0ay
YucIeHHOU onmumuzayuu. Aneopumm no-
ucKa pewleHus YucienHvlx 3aoay. Memo-
Obl YUCTIEHHOU ONMUMUZAYULL.

2

AJITOPUTMBI OITHOKPUTEPUATIbHOM YHC-
JICHHOW O/IHO- 1 MHOTOMEPHOii ONITUMH-
3alMH.

OaHOKpHUTEPUAILHAS YUCIEHHAS OIHO-
U MHOTOMePHAasi ONTUMM3ALMSL.
H3yuenue meopemuueckux pazoenog ouc-
YUNTIUHBL, NOO20MOBKA K MeCmUpO8aHUIO.
Iloozomoska onopHozo Koncnekma.

10

MHOFOKpI/ITepI/IaJ'IbHaﬂ OIITUMM3AIUA U

METOA KJIIYEBbIX

3JIEMECHTOB.

MHoOrokpuTepuaJbHasi ONTHUMH3AIUS.
Ocobennocmu MHO2OKPUMEPUATLHOU ON-
mumuzayuu. Popmanvuvie u 38puUcmuye-
cKue memoowl peutenus. Ipunyun ceepm-
KU YACMHBIX Kpumepues. I8pucmuiecKkue
Memoovl U ieKkcozpaguieckue 3a0adu.

2

MHOroKkpuTepruaIbHas ONTHUMHU3AIUS U
MEeTO[ KJII0YEBbIX 3JIEMEHTOB.
MHnoeokpumepuanvHas onmumuzayus.
Memoo Kknrouesbix 31eMeHmos: anecopumm
Memood U OCHOBHbLE NOHAMUSL, OCO3HA-
Hue npooOaeMbl U OPMYyIUPOSaAHUE Yell,
CUCMEMHBII AHANIU3 U BbI6ICHUE KII0Ye-
8bIX INEMEHMOB, KOHCMPYUPOBAHUE ON-
MumManbHo2o pewenus. M3yuenue meope-
MU4eCcKUx pazoenos OUCYUNIUHbL, NOO20-

10




moeKa K mecmupoearuro. Iloozomosxa
ONOPHO2O0 KOHCneKkma.

UTOI'O o ntucuunjnue 32 32 152

* - B popMe MpaKkTUYECKOH MOATOTOBKH

6 BueaynuTopHasi caMoCTOsITeIbHAsI padoTa 00y4aomMxcs 1Mo AucHunInHe (Moay-
J110)

[Ipu mmaHupoBaHUU CaMOCTOATENIBHON PabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJCTBO-
BaThCs CJICNYIONIUM pacipeieICHUEM YacOB Ha CAaMOCTOSITENIbHYIO paboTy (Tadnuia 4):

Tabmuia 4 — PekoMeHTyeMoe pacrpeielieHle 4acoB Ha CAMOCTOSITENIBHYIO padoTy

KoMmnoHeHTBI caMoCTOATEIbHOM PadoThI KosmmuecTBo yacos

N3yuenune TeopeTudecKux pas3ieaoB JUCHUIIINHBL, 62
MOATOTOBKA K TECTUPOBAHHUIO

Brinosgaenue u noaroroska k 3ammure KP 50

[ToaroroBKa OMOPHOTO KOHCIIEKTA 40

7 OueHoYHbIE CPEICTBA UIsl IPOBEIEHUS TEKYIEro KOHTPOJIA U MPOMEKYTOYHOM
arrecTauuy o0y4arommMxcs Mo JMCHUIVIHHE (MOYJII0)

@DOHJ OLIEHOYHBIX CPEJACTB JUIsl MPOBEACHUS TEKYILEr0 KOHTPOJI YCIIEBAEMOCTH U IIPO-
MEKYTOYHOM aTTecTauuu npeacrasiieH B [Ipunoxxennn 1.

[TonHBII KOMILIEKT KOHTPOJBHBIX 3a/laHUN WM MHBIX MaTepuaioB, HEOOXOIUMBIX IS
OIICHUBAHMSI PE3YJIHTATOB O0yUYEHHUsS MO NUCHMIUIMHE (MOIYIIO), MPAKTHKE XpaHUTCA Ha Kaden-
pe-pazpaboTyrke B OyMa>KHOM U 3JIEKTPOHHOM BUJIE.

8 YueOHo-MeTOoAMUYECKOE M HH(POPMALIMOHHOE OOecTieYeHHe TUCHMILTUHBI (MOIYJIA)
8.1 OcHoBHas auTEpaTypa
1. Boposckoit A.E. MozaenupoBaHue TpaHCHOPTHBIX MPOLECCOB : yyeOHOe mocobue /

Bbopogckoii A.E., Ocranko A.C.. — benropon : bearopoackuii rocyaapCcTBEHHBIM TEXHOJIOTHYE-
ckuit yausepcurer um. B.I'. llyxosa, ObC ACB, 2013. — 86 c¢. — TekcT : 31eKTpOHHBIH //
DNeKTpOHHO-OMOIHOTeUHAS cucrema IPR BOOKS : [caiT]. — URL:

https://www.iprbookshop.ru/28361.html (mata obpamenus: 05.06.2021). — Pexum nocryna:
JUIs. aBTOPU3UP. NOJIb30BaTENeH

2. IMnotkun, b. K. DxoHOMUKO-MaTeMaTHYECKHE METOIBI U MOJICIIM B KOMMEPUYECKOM Jie-
srenbHOCTU U Joructuke / [Inotkun b.K., lemokun JI.A. - Mocksa :U1 PUOP, HUL] NH®OPA-
M, 2016. - 346 c. - (Briciiee o6pa3oBanue: bakanaspuat) ISBN 978-5-369-01549-0. - Tekcr :
anektpoHHsiid. - URL: https://znanium.com/catalog/product/549992 (mata oOpamenus:
05.06.2021). — Pesxxum mocTyna: 1mo MOIMHCKeE.

3. OBuunHukoB W.JI. [lpuHsATHE ONTHMAaNBHBIX PEIICHUH B NEPEBO3KaX Ha MOPCKOM
TpaHcmopTe : yueoHoe nocooue / OBunnnukoB M.J1.. — Mocksa : A#t [1lu Ap Memua, 2021. —
207 c. — ISBN 978-5-4497-1025-3. — TekcT : 37eKTpOHHBIH // DAeKTPOHHO-OMOINOTEYHAs CH-
ctema [IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/105713.html (zata oGpare-
Hus: 05.06.2021). — Pexxum mocTyma: 1yist aBTOPU3UP. MMOTb30BaTEIICH.




4. OpunnHukoB W.JI. IlpuHATHE ONTHUMANBHBIX PELIEHUH HAa MOPCKOM TPAHCIOPTE :
yue0. nocobue / N.JI. OBunnHMKOB. — KomcoMoubck-Ha-Amype: @I'BOY BIIO «Kul'TY», 2017.
—208 c.

5. OBunnnaukoB W.JI. Meroas! ontumu3zanuu : yued. nocodue / M.JI. OBunnHMKoB, H.A.
MpitHuk. — Komcomonbck-Ha-Amype: ®T'BOY BIIO «KuI'TY», 2007. — 126 c.

8.2 /lomosiHuTe/ILHASL JIUTEPATypPa

1 TlpuHsATHE ONTUMAIBHBIX PEUICHUI B TEXHOJIOTHH TPAHCIIOPTHBIX MPOLIECCOB: YUyeOHOE
nocobue / bemokypos B.II., benokypos C.B., [lenucos I'.A. - Boponex:BI'JITY um. I'.d. Mo-
po3oBa, 2013. - 187 c.: ISBN 978-5-7994-0599-1. - Tekcr : nsnekrponsbii. - URL:
https://znanium.com/catalog/product/858466 (marta obpamenus: 05.06.2021). — Pexxum nocryna:
IO TIOJIITUCKE.

2 Meronp! Beruncnenuit B makere MathCAD : yue6HOe ocobue / MI.A. benapes [u np.].
— HoBocubupck : HoBocuOupckuii rocynapcTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEPCH-
tet (Cubcrpun), 9bC ACB, 2013. — 169 c. — ISBN 978-5-7795-0659-5. — TekcT : 371eKTpOHHBII
/I DOnexktponHo-O6ubnmoreunas  cuctema [PR BOOKS :  [caiir]. —  URL:
https://www.iprbookshop.ru/68893.html (mara o6pamenus: 02.06.2021). — Pexxum gocryna: mms
ABTOPHU3HUP. TOJIb30BATEIICH.

3 Pemenue unxxenepHsix 3aau B nakere MathCAD : yuebHoe nocobue / FO.E. Bocko-
ooiiHukoB [u 1p.]. — HoBocubupck : HoBocuOupckuil rocynapCTBEHHBIH apXUTEKTYpPHO-
ctpoutenbublil yauBepcutet (Cudctpun), 9bC ACB, 2013. — 121 ¢. — ISBN 978-5-7795-0641-
0. — Tekcr : anexkTpoHHBIH // DnekTrponHo-O0nbMoTeunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/68838.html (gara o6pamenus: 02.06.2021). — Pexxum gocryna: mms
ABTOPHU3HUP. TOJIb30BATEIICH.

4 KonmnakoB, B. ®@. DkoHOMUKO-MaTEMaTHUYECKOE U SKOHOMETPUUECKOE MOJICTUPOBAHHE:
KOMITIBIOTEPHBIN NMPaKTUKYM : yuel. mocobue / B.®. Konmnakos. — Mocksa : UHOPA-M, 2018. —
396 c. — (Briciee obpazoBanue: bakamaspuar). — www.dx.doi.org/10.12737/24417. - ISBN 978-
5-16-010967-1. - Tekct : snexrponnsii. - URL: https://znanium.com/catalog/product/975797
(mara o6pamenus: 05.06.2021). — Pexxum gocTyma: 1o moamnucke.

5 HbsixonoB B.I1. Mathcad 8-12 nmns crynenTtos / Jpsixonos B.II.. — Mocksa : COJIOH-
I[TPECC, 2005. — 632 c¢. — ISBN 5-98003-212-6. — TekcT : 3Je€KTpOHHBIN // DIEKTPOHHO-
oubnuoteuynas cuctema [PR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/20845.html
(mara o6pamenus: 02.11.2021). — Pexxum goctymna: ajis aBTOPU3HP. TOJIH30BATENCH.

6 I'ycea, E. H. DxoHOMHKO-MaTeMaTH4eCKOE MOJEIHPOBaHKE : yueOHoe mocodue / E.
H. I'yceBa. - 4-e u3z., crep. - Mocksa : ®@nunra, 2021. - 216 c. - ISBN 978-5-89349-976-6. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1843162 (mata oGpamienus:
05.11.2021). — Pexxum noctyma: 1o nonuckKe.

8.3 Meroanyeckue yKasaHus Uil CTYAEHTOB 10 OCBOCHHIO M CUHMIITIUHbI

Kamenckux U1.B., OpunnnukoB W.JI. MoaenupoBanue U MOUCK ONTUMAJIbHBIX PEIICHUN
B 3aJlayax OpraHM3allMd TPAHCIOPTHBIX MpolleccoB. MeToauueckue yKka3zaHUSl K BBIIOJIHEHHIO
KypcoBOH paboThl MO AUCUMILIMHE "MoaenupoBaHue U ONTHUMM3ALUS TPAHCHOPTHBIX IpOIEeC-
coB". - KHAT'Y, 2021. - 14 c.

8.4 CoBpemennbie npodeccuoHaIbHbIe 0a3bl JAHHBIX U MH(pOpPMAaLHMOHHBbIE CIIpa-
BOYHbIE CHCTEMbl, HCIOJIb3yeMble IPU OCYLIeCTBJEHHH 00pa30BaTebHOIO mpoiecca Io
AUCHUILINHE

OnexkrponHo-O0ubnoreunas cuctema ZNANIUM.COM. JloroBop Ne 4997 56¢c K3 21 1
2727000769 270301001 0010 004 6311 244 ot 13 anpens 2021 r. (¢ 17 ampens 2021 r. no 16
anpens 2022 r.)

OnexTpoHHO-0nbnMoTeuHas cucrema [PRbooks. Jlunenszunonnsiii norosop Ne EIl 44/4 nHa
MPEeAOCTAaBJICHUE JOCTynma K 3JIeKTpoHHO-OuOmmoreunoit cucreme I[PRbooks MK3 21 1
2727000769 270301001 0010 003 6311 244 ot 05 ¢espans 2021 r. (¢ 27 mapta 2021 r. o 27
Mmapta 2022 r.)



OnekTpoHHo-0ubnuoTeunas cuctema eLIBRARY.RU (nepuoanueckue usznanus) [oro-
Bop Ne EII 44/3 na okazanue yciyr goctymna K 3JaeKTpoHHbIM u3ganuam MK3 211 272 7000769
270 301 001 0010 002 6311 244 ot 04 depans 2021 r. (c 04 pespans 2021 r. o 04 pespans
2030r.)

8.5 Ilepeuens pecypcoB MH(OPMANMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «HHTep-
HeT», He00XOAUMBIX /ISl OCBOEHUS JUCHHUILINHBI (MOLYJIs1)

1. Ennnoe oxHO jocTtyna kK oOpa3oBaTelnbHbIM pecypcam. caiit — . — URL
http://window.edu.ru/ (gara o6pamenusi: 07.08.2021). — Pexxum moctyma: cBOOOTHBIM.
2. O6pa3oBaTenbHblil MaTeMaTHuyeckuil caiT. cait — . — URL : http://www. exponenta.ru

(mara o6pamenus: 07.08.2021). — Pesxxum gocrtyma: cBOOOIHBII
8.6 Jlunen3nonHoe U cBOOOJAHO pacnpocTpaHseMoe MPOrpaMMHOe odecnieyeHue, Hc-
MoJIb3yeMoe MPH OCYLIeCTBJIEHUH 00Pa30BaTeIHLHOIO0 NMPoLecca Mo JUHCHUIJIHHE

Tabnuna 5 — [lepedeHpb UCIIOJIB3YEMOTO MPOrPpaMMHOI0 00eCTIeUeHHs

Haumenosanue 110 PexkBu3uThI / yCoBUS UCHIOIB30BaHUS

Mathcad Education Horosop Ne 106-AD120 ot 27.11.2012 (6eccpounoe UCTIONB30-
BaHHE)

OpenOffice CBoOoHast TUIEH3US, YCIOBHSI MCTIOJIb30BaHUS IO CCHIIKE:

https://www.openoffice.org/license.html

Cpena umuTanmoHHoro Mo- | CBoOoiHas JIMIIEH3HS, YCIOBUS UCIOJIb30BaHUS
nempoBanus AnylLogic https://www.anylogic.ru/downloads

9 Oprasu3anMOHHO-NIEJATOTHYEeCKHEe YCIOBHS

Opraaun3zanusi 00pa30BaTEIHHOTO MPOIECCa PErIaMEHTUPYETCSl y4eOHBIM IUIAHOM U pac-
MMcaHUueM y4yeOHbIX 3aHITUH. SI3bIk oOydenus (mpernogaBaHus) - pycckuil. Jlyis Bcex BHIOB
ayJIUTOPHBIX 3aHATHI aKaJIeMUYECKUN 9aC YCTAHABIUBACTCS MPOAOJDKUTEIHLHOCTHIO 45 MUHYT.

IIpu dopmupoBaHuM CBOEH HMHAMBHAYaJbHON 00pa3oBaTeIbHON TPAeKTOpUU O0ydaro-
IIMIACS UMEET TPaBO Ha Tepe3avyeT COOTBETCTBYIOIINX JUCIHUILINH U TPOPECCHOHATBHBIX MOJIY-
Jiel, OCBOCHHBIX B MPOIIECCE MPEIIECTBYIOMIETO 00yUeHUs, KOTOPbI 0CBOOOXKIaeT 00ydarole-
rocsi OT HEOOXOJUMOCTH UX MOBTOPHOTO OCBOCHHUSI.

9.1 OOpa3oBaresibHbIE TEXHOJIOTHHU

VY4eOHbIi mpoliecc Npu NpernojaBaHUU Kypca OCHOBBIBAETCSI HAa KCIIOJIb30BAHUM TpaJi-
IIUOHHBIX, MTHHOBAIITMOHHBIX N I/IH(bOpMaHI/IOHHBIX O6p330BaT€J'II>HI>IX TEXHOJIOTHH. TpaI[I/IIII/IOH-
HBIC O6pa3OBaTCJ'II>HBI€ TEXHOJIOTHUU IMPECACTABJICHBI JICKIUAMH U CEMHUHAPCKUMU (Hp&KTH‘I@CKI/I-
MI/I) 3aHATUAMU. I/IHHOBaHI/IOHHBIe O6paBOBaT€J'ILHI>I€ TEXHOJIOTUU HCIIOJB3YIOTCA B BUJC IIHUPO-
KOO MPUMEHEHUS] aKTUBHBIX U UHTEPAKTUBHBIX (JOPM MpoBeAeHUA 3aHATHH. IHpopMaoHHbIe
o0Opa3oBaTelIbHbIE€ TEXHOJIOTUU PEATU3YIOTCSl MyTEeM aKTUBHM3ALMM CAMOCTOSATEIbHONW pabOThI
CTYAEHTOB B HH(OPMaLIMOHHOM 00pa30BaTeNIbHOM cpejie.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JlexumoHHBINH Kypc MpearnoaraeT CUCTEMAaTU3UPOBAHHOE M3JI0KEHNE OCHOBHBIX BOIPO-
COB y4e€OHOTO IUIaHa.

Ha nepBoii nekuuu JieKTop 00s3aH NpeaynpeIuTh CTYIEHTOB, IPUMEHUTEIBHO K KAKOMY
6a30BoMy yueOHUKY (ydeOHUKaM, yueOHbIM TOCOOUAM) OyIeT IPOUYUTAH KypC.




JlexumoHHBIA Kypc JOJDKEH JaBaThb HAaMOOIbIINN 00beM MHPOpMAIMU U 00ecreynBaTh
6osee riry0oKoe MOHUMaHUE Y4eOHBIX BOIPOCOB MPU 3HAYUTEILHO MEHBIIEH 3aTpaTe BpEMEHH,
4eM 3TO TpeOyeTcsl OONBIINHCTBY CTYJEHTOB Ha CaMOCTOSITEIbHOE U3yYEHUE MaTepUaa.

9.3 3aHsATHS CeMMHAPCKOIO TUIIA

CemuHapcKue 3aHATHUS MPEICTABIIIOT COOOH AETATN3AINIO JEKIMOHHOTO TEOPETHYECKO-
ro MaTepuaa, MPOBOISATCS B LEJSIX 3aKPEIJICHNS Kypca U OXBaTBIBAIOT BCE OCHOBHBIC Pa3JICIIbI.

OcHoBHOH (hOpMOI MPOBEAECHUS CEMUHAPOB ABISAETCS 00CYXAeHHE Haubosee npoodaem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a Takke pa300p MPUMEPOB U CUTyalUl B
ayIUTOPHBIX YCIOBUAX. B 00s3aHHOCTH TIpenoaaBaTeliss BXOJST: OKa3aHUE METOJAMYECKOU TO-
MOIIX U KOHCYJIbTUPOBAHUC CTYACHTOB I10 COOTBECTCTBYIOIIIUM TECMaM KypcCa.

AXTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OOCHUBACTCA IO CICAYIOIIHUM KPUTCPHUAM!

- OTBETHI Ha BOTIPOCHI, TIpeJIaraeMbIe TpenoaBaTeseM;

- y4acCTHE B TUCKYCCUAX;

- BBIIIOJTHCHUEC ITPOCKTHLIX U UHBIX SaI[aHPIfI;

- aCCHCTHPOBAHUE MPETIOIaBATEII0 B IPOBEJACHUH 3aHATHH.

OTBeT 10KEH OBbITh aPryMEHTUPOBAHHBIM, Pa3BEPHYTHIM, HE OJJHOCIIOKHBIM, COAEPKATh
CCBIJIKM Ha UCTOYHHKU.

JIoKnasel ¥ ONITOHMPOBAHWE JIOKJIAZIOB MPOBEPSIOT CTEIEHb BIIAJICHUS TEOPETHYCCKHM
MaTepHaIIOM, a TAK)KE KOPPEKTHOCTh M CTPOTOCTH PACCYKICHHH.

OIICHI/IBaHI/IC Sa,)laHl/If/'I, BBIIIOJTHCHHBIX Ha CCMHMHAPCKOM 3aHATUH, BXOJUT B HAKOILICH-
HYIO OIICHKY.

9.4 CamocrosiTejibHasi padoTa 00y4YaKOIIUXCS M0 TUCHUILINHE (MOTYJIIO0)

CamocrosTenbHas paboTa CTYAEHTOB — 3TO IPOLECC AKTHBHOIO, LEJIEHAIPABIEHHOTO
PUOOpPETEHUsI CTYJCHTOM HOBBIX 3HAaHUW, yMEHUN 0€3 HEMOCPEJCTBEHHOI'O y4acTHus Ipernoja-
BaTeNsl, XapaKTEepPHU3YIOLIUNCA MNPEIMETHONW HANpaBICHHOCTHIO, 3()()EKTUBHBIM KOHTPOJIEM H
OLIEHKOH pe3ynbTaToB AEATEIbHOCTU 00Y4aIOLIEroCs.

[enu camocTosITeIbHONU pabOTHI:

- CHCTEMATH3alUs U 3aKPEIUICHUE MTOJYYEHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUIECKUX
YMEHUU CTY/IECHTOB;

- yriayOJieHHe U pacliupeHre TEOPETUUECKUX 3HAaHUM;

- (popMUpOBAHNE YMEHUHN HCIOJI30BaTh HOPMATHUBHYIO U CIPAaBOYHYIO JTOKYMEHTAIHUIO,
CHELUAIBHYIO JIUTEPATYPY;

- pa3BUTHE NO3HABATENIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hopmMHpoBaHUE CAMOCTOSATEIBHOCTH MBIIIJICHHUS, TBOPUYECKON MHUIIMATUBBL, CIIOCOOHO-
CTEH K CAMOPa3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPCAIIN3ALINH;

- pa3BUTHE UCCIENA0BATEIBCKUX YMEHUN U aKaJEMUYECKUX HABBIKOB.

CamocTosTenbHas paboTa MOKET OCYILECTBISATHCS MHAUBUAYAJIBHO WIN TPYNIAMU CTY-
JICHTOB B 3aBUCUMOCTH OT 11eJI1, 00beMa, YPOBHS CI0KHOCTH, KOHKPETHOM TEMaTUKH.

TexHOoIorus OpraHu3aluy caMOCTOSITENbHOM PadOThl CTYAEHTOB BKJIIOYAET MCIIOJIb30Ba-
Hue UHOPMALMOHHBIX U MaTepUaIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponbs pe3ynpTaToB BHEAYJUTOPHOM CaMOCTOSITENIBHON pabOThl CTYJEHTOB MOXKET
MIPOXOJIUTh B MTUCbMEHHOM, YCTHOW WM CMEUIaHHON (opMme.

CryneHThl JOKHBI MOJXOIUTh K CAMOCTOSITENIbHOM padoTe Kak K HauBakKHeHiemy
CPEICTBY 3aKpEIICHUsI U Pa3BUTHS TEOPETUUECKUX 3HAHUM, BbIPaOOTKE €IMHCTBA B3IJISA0B Ha
OTJIeIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUS ONPEIEICHHBIX HABBIKOB U MCIOJIb30BaHuUs Mpodec-
CHOHAJIBHOW JINTEPATYPBHI.



9.5 Meroanuyeckue yKa3aHus JJis1 00y4alomMXCsl M0 OCBOEHUIO TUCIIUIJIMHBI

[Ipu n3yyeHnn AMCUUILIUHBI 00y4aroIIUMCs LIeJIECO00Pa3HO BBIOJIHATh CIEIYIOLINE pe-
KOMEH/IAINH:

1. U3yuenue yueOHOM TUCIUIUIMHBI JOJDKHO BECTUCh CUCTEMATUYECKHU.

2. Ilocne n3yueHus: Kakoro-aubo pasjena 1o yueOHUKY UM KOHCHEKTHBIM MaTepuaiam
PEKOMEHAYETCSI [0 MaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIPECIICHNUS, IOHATHS pa3/e-
na.

3. Oco60e BHUMaHUE CIeyeT YACIUTh BbIIIOJHEHUIO OTYETOB M0 MPAKTUUYECKUM 3aHSATH-
SIM U MHJUBUAYaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSITENIbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3Y4aeMbIX CaMOCTOSATEIbHO, 3a/1a€TCSl Ha JIEKIUIX Iperno-
naBatenieM. MM e aroTcs UCTOYHHUKY (B MEPBYIO OYepe/lb BHOBb U3JaHHbIE B MIEPHOIUUYECKON
Hay4yHO JuTeparype) [uis 0osiee JeTalbHOTO TOHUMaHUS BOIPOCOB, 03BYYEHHBIX Ha JIEKLUH.

[Ipu camocTOosITENBHOM MPOPAOOTKE Kypca 00yUarOIIHUECs JOIKHBI:

- IpOCMAaTpPUBATh OCHOBHBIE ONIPECIICHNS U (DAKThI;

- MOBTOPUTH 3aKOHCIEKTHPOBAHHBIN Ha JIEKIIMOHHOM 3aHSATHH MaTepual U JOTOJIHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAaHHOM 10 JaHHOM TEME JINTepaTyphl;

- U3yYUTh PEKOMEHJIOBAaHHYIO JIUTEPATYPY, COCTABIISITH TE3UCHI, aHHOTALUU U KOHCIIEKTHI
Han0o0Jjee BaXKHLIX MOMEHTOB;

- CAMOCTOSITEIILHO BBIIIOJHSATH 3aJJaHMsI, aHAJIOTMUHbIE MpeJlaraéMbIM Ha 3aHATHSX;

- HCII0JIb30BAaTh JUIsl CAMOIIPOBEPKU MaTepuabl (JOH/Ia OLICHOYHBIX CPEJICTB.

10 Onucanue MaTePHAJIBbHO-TEXHUYIECCKOI'0 06ecrlequml, He00X0AMMOro JJIs ocy-
IIEeCTBJICHUA 06p830BaTeJ'leOFO nmpouecca 1mo 1MCuuIlJInHe (MO)Iy.J'IlO)

10.1 Y4yeOHo-1200paTOpHOE 000pPyI0BaHUE
OTtcyrcTBYyeT

10.2 Texnu4yeckue ¥ 3JIEKTPOHHBIE CPEICTBA 00y4YeHHS

JlekuMoHHbIE 3aHATHS.

Aynutopus Ais JEKUMOHHBIX 3aHSITHUM YKOMIUIEKTOBaHAa MEOENbI0 UM TEXHHUYECKUMHU
cpeacTBaMu OOy4yeHHs, CIYKallUMU JJs IpeACcTaBlieHUs ydyeOHOW mH(popMauuu: HabOpbI je-
MOHCTPAIMOHHOTO 000pyIOBaHUS (IIPOEKTOP, IKPaH, KOMIBIOTED).

IIpakTnuyeckune 3aHATHS.

AynuTtopus JUIsl IPaKTUYECKUX 3aHATUN YKOMIUIEKTOBaHA CIIELMAIM3UPOBAHHON MeOebIo
U TEXHUYECKUMHU CpeACTBAMM OOy4deHHs (3KpaH, KOMIIBIOTEP), OCHAIllEHA KOMIIbIOTEPHON TEX-
HHUKOM € BO3MOXHOCTBIO IOAKIIOUEHHS K ceTH «VIHTepHET» M ITOCTYNnOM K 3JIEKTPOHHOW HH-
¢dopmanoHHO-00pa3oBatenbHOM cpene KHAI'Y: xomnbrorepHblil kiace (ayn. 228 kopryc Ne
3).

CamocrosiTesbHasi padora. [lomenieHust A caMOCTOSITEIbHONW pabOThl OCHAILEHBI KOM-
NBIOTEPHON TEXHHUKOM C BO3MOXHOCTBIO NOAKIIOUECHHS K ceTH «VHTEepHET» M IOCTynoM K
ANEKTPOHHON MH(pOpMaIIMOHHO-00pazoBaTenbHol cpene KHAIY:

- yntanbHeId 3a71 HTh KHAT'Y;

- KOMITBIOTEPHBIN Kiacc (aya. 228 kopmyc Ne 3).

11 Huble cBeneHus

MeToanueckue PE€KOMEHIAUHA 110 Oﬁy‘IEHI/IIO JIUII ¢ OrPAHUYECEHHBIMU BO3MOKHO-
CTAMMU 310POBbA 1 UHBAJINI0OB



OcBoeHne AMCUUIUIMHBI 00YYalOIUMUCSA C OTPAHUYEHHBIMU BO3MOXHOCTSMHU 370POBbS
MOXXET OBITh OPraHU30BaHO KAaK COBMECTHO C JPYTMMM OOYYalOIIMMHUCA, TaK U B OTIEIbHBIX
rpynmnax. [Ipennonararorcs crenuanbHble YCIOBUS AJIs MOTy4eHUs 00pa3oBaHus 00yyarolmuMHU-
Csl C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSL.

[Ipodeccopcko-nenarornyecknii COCTaB 3HAKOMUTCS C TICHXO0JIOTO-(U3HUOJIOTHIECKIMU
OCOOEHHOCTSIMU O0YyYaroIMXCs MHBAIMJIOB U JIMIl C OFPAHUYEHHBIMU BO3MOYKHOCTSIMU 3]I0pPO-
Bbsl, MHAWBU]IyaJIbHBIMHU IpOTpaMMaMu peaOuiInTaluyd UHBAIWIOB (Mpu Hanuuuu). Ilpu HeoO-
XOJUMOCTH OCYILECTBIISIETCS JOMOJIHUTEIbHAS MOJJIEP’KKa MPErnojaBaHusl ThIOTOpaMH, IICHXO-
JIoOTaMU, COLMATbHBIMU PaOOTHUKAMHU, TPOLIEAIIUMH OATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBUU ¢ MeTOaMYECKUMH peKkoMeHaanusIMu MuHoopHayku PO (yrB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MpeArnojaraercs HCIO0JIb30BaTh COLMAIbHO-AKTHBHBIE U pe-
(biexcuBHBIE METOABI O0yUEHHUS, TEXHOJOTUU COLMOKYJIBTYPHON peadMINTAIINH C LIEeJIbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJIEHUU MOJHOLEHHBIX MEXIMUYHOCTHBIX OTHOILIEHUN C JPYTUMHU CTYAEH-
TaMH, CO3JJaHUN KOM(OPTHOTO TICUXOJOTUYECKOTO KIIMMaTa B CTyAeH4YecKou rpymre. [logdop u
pa3paboTka yueOHBIX MaTepUaOB MPOU3BOIATCS C YUETOM IPENOCTABIIEHUS Marepuaia B pas-
JUYHBIX (hopmax: ayaualibHOM, BH3yalbHOM, C MCIIOJb30BAHMEM CIEHUAIBbHBIX TEXHUYECKUX
CPEICTB U UHPOPMALIMOHHBIX CUCTEM.

OcBoenne aucuuinabl gunamu ¢ OB3 ocyiiecTBiaseTcss ¢ UCIOJIb30BAHUEM CPENICTB
oOyueHusi 00IIero U CrenruaIbHOro Ha3HAueHUs (IEPCOHANIbHOIO U KOJUIEKTUBHOTO MCIIOJb30-
BaHUs). MarepuanbHO-TEXHUYECKOE OOecreueHne NpeycMaTpuBaeT NpUCIIOCOOICHUE ayIuTo-
puii k Hyxaam aun ¢ OB3.

dopma IpoBeACHUS aTTeCTAlUU JJIsl CTYACHTOB-UHBAINIOB YCTAaHABIMBACTCS C YUETOM
WHIMBHUAYyAIbHBIX MIcUX0(u3nueckux ocodennocteit. /s crynentoB ¢ OB3 npenycmarpuBaer-
cs jocTynHas (opmMa MpeoCTaBIeHU 3aJaHUI OLEHOUHBIX CPEJCTB, & UMEHHO:

- B TIEYaTHOM WM »3JIEeKTpOHHOM Qopme (Wi AU € HapyUIEHUSIMU OIOPHO-
JIBUTATEIHLHOTO amnmapara);

- B IIeYaTHOI (popMe WIIH NEKTPOHHOU (hopMe C YBEIMUEHHBIM IIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIULI C HAPYLIEHUSIMU CIIyXa, Pe4H, 3pEHHUs);

- METOJIOM YTEHHUS aCCUCTEHTOM 3aJaHMsl BCIYX (JIJIS JIULL C HAPYLUEHUSMU 3pEHUS).

CryneHTaM C MHBAJUIHOCTHIO YBEIUYMBAETCS BpEMS Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOIPOCHI. [/l TaKMX CTYJIEHTOB IpeaycMaTpuUBaeTcs NOCTylHas ¢popMa MperocTaB-
JIEHUS! OTBETOB Ha 33/1aHUS, @ UMEHHO:

- MUCbMEHHO Ha Oymare Wi HabOpPOM OTBETOB HAa KOMIIbIOTEPE (AJIs JIMI] C HAPYIICHHUSI-
MU CIIyXa, peun);

- BBIOOpPOM OTBETa M3 BO3MOXHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCHUCTEHTA (IUIs
JIMI] C HapyUICHUSIMU OIIOPHO-/IBUraTENILHOTO ariapara);

- YCTHO (AJ151 JIMII C HAPYILIEHUSIMU 3pEHUS, ONIOPHO-IBUTATENILHOTO arIapara).

[Ipu HeoOxoauMOCTH AJis1 OOYYAIOMIMXCSl ¢ MHBAIMAHOCTBIO MPOIielypa OLEHUBaHUs pe-
3yJlbTaTOB OOYyYEHUSI MOKET IPOBOJAUTHCSA B HECKOJIBKO ITAIOB.
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1 IlepedeHb MIIAHMPYEMBIX Pe3Y/JIbTATOB 00YUECHHUS N0 TUCHMILINHE (MOLYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM JOCTHKEHUS] KOMIIETeH UM

Tabnuna 1 — KoMmnereHnu U MHAMKATOPHI UX JOCTHXKEHUS

Ko n HaumMeHoBaHUE KOM-
HEeTEHIUN

Nuaukatopbl JOCTUKEHUS

[Inanupyemsle pe3ysbTaThl
o0yueHus Mo TUCIUIUINHE

O6menpodeccronaabHbIE

OIIK-1 Cnocoben npume-
HSITh €CTECTBCHHOHAYYHBIC U
oOLIeMH)KEHEPHbIE 3HAHUS,
METO]Ibl MATEMaTHYECKOTO
aHaM3a ¥ MOJICTTMPOBAHUS B
npodecCuoHaNBHOM J1esi-
TEJIBHOCTH

OIIK-1.1 3naeT 3aKOHBI, [10JIO-
JKEHUS U ITIOHSITUS €CTECTBEHHO-
Hay4HBIX B OOIIEHHKEHEPHBIX
JUCIUILIMH, METO b MATEMAaTH-
YECKOT0 aHaJIh3a ¥ MOJICITUPOBa-
HUS

OIIK-1.2 Ymeer npuMeHSThH 3a-
KOHBI I OCHOBHEBIE IIOJIOJKEHHUS
€CTECTBEHHOHAy4YHBIX U 00-
MIEUHKEHEPHBIX AUCITUTUINH, ME-
TOJBI MATEMATHYECKOTO aHaI13a
¥ MOJICJIMPOBaHUA B mpodeccro-
HAJIbHOU ACATSIbHOCTH

OIIK-1.3 BianeeT HaBEIKaMU
MO/ICTUPOBAHUSI U BHITIOJTHEHUS
MaTeMaTHYEeCKUX U WHKEHEPHBIX
pacyeToB

- 3Hae€T OCHOBHBIE IPUHIIN-
bl U METO/Ibl ONITUMH3ALIMHI
peuieHui B 3a1a4ax Ucclie-
JIOBaHUs OIlepalui;

- YMEET COCTaBJIATh MaTeMa-
THYECKHE MOJIEIU TPAHC-
IIOPTHBIX IIPOLIECCOB;

- BJIaJIeeT METOJaMU Mare-
MAaTH4YECKOr0 aHAJIN3a, Ma-
TEMaTHYECKON CTATUCTHUKH,
JIMHEMHOTO MPOTPAMMHUPO-
BaHUs, UMUTAlHOHHOTO MO-
JEIMPOBAHMS TPAHCIIOPT-
HBIX IIPOLIECCOB.

[IpodeccuonanpHbIe

[TK-2 CnocoGen k pazpabot-
K€ TPAaHCIIOPTHBIX CXEM, MC-
TOAOB JOCTABKHU U OIITUMHU-
34l TPAaHCIIOPTHBIX IMOTO-
KOB

[1K-2.1 3naeT 0CHOBBI OpraHu3a-
LMW CUCTEM U IIPOLIECCOB Iepe-
BO3KH; CXEMbI MapIIPyTOB JIBU-
YKEHUS TPAHCIOPTHBIX CPEICTB;
OCHOBBI ONITUMHU3AITUU TPAHC-
MIOPTHOTO TMpoIiecca

[1K-2.2 Ymeer onpenensite u
paccYUThIBaTH HEOOXOAMMBIE pe-
CYPCHI 17151 BBITIOJTHEHUS JIOTH-
CTHUUYECKUX MPOLECCOB U M0Ka3a-
TeIN UX 3PPEKTUBHOCTH; OIIpe-
JEJSITh ONITUMAJIBHBIE CPOKH,
MapHIPyThl IBHKECHHS, METOIbI
JOCTaBKH

[1K-2.3 Bnageetr HaBbIKaMHu CO-
CTaBJICHUS TPAHCIIOPTHBIX CXEM U
pacdera KpaT4alIlIuX Mapuipy-
TOB MEPEBO30K IPy30B; 000CHO-
BaHMS BIOOpA BUA TPAHCTIOPTA
Y IPUMEHSAEMOU TEXHOJIOTHH TIe-
PEBO3KH; pacuera XapakTepUCTUK
TPAHCIIOPTHBIX CXEM

- 3HAeT METO/IbI ONITUMAaJIb-
HOTO IUIAHUPOBAHUS PabOThHI
MOJABMKHOTO COCTaBa
TpPaHCIOpPTa;

- YMEET OCYILIECTBIIATH BbI-
60p 1 o6ocHoBaHME 3P Pek-
THBHBIX PELICHUM 110 opra-
HU3alUU [IEPEBO30K U
yIpaBie€HUs! TPAHCIIOPTHBI-
MU IIpOLIECCaMU;

- BJIaJICET METOJAAMH OIICH-
KH, BBIOOpA U peann3aiuu
Ha IPAKTHKE palliOHAIbHBIX
CXEM TPAHCIIOPTHBIX MPO-
LIECCOB.




Tabmuma 2 — [acnopt hoHIa OLIEHOYHBIX CPENICTB

KonTposmpyemsbie | ®@opmupyemasi HaumeHoBaHue IMoka3arenu oueHKH
pasaeJsl (TeMbl) KOMIIETEHIIUS | OLICHOYHOI'O Cpel-
AMCUUIINHBI CTBa
Bce temsl OIIK-1, [IK-2 | OnopHsbIil KOHCIIEKT — JIOTHYECKOE IMOCTpOe-

MaremaTrnueckue Mo-
JIEH U LIeJIEBbIE
byHKIUN

Pemrenne tpancnopr-
HbIX 3a7a4 u 3JII1
[To3uHOMBI 1 TEOMET-
pUYECKHE HEPABEH-
CTBa

Pemenue 3agau Ha
rpadax u cersax
3ajauu, penraemMseie C
MTOMOTIIBIO TEOPUH UTP
1 MacCOBOTO 00CITy-
KUBAHUS
AJTOPUTMBI OJTHO-
KpUTEpHUAIbHOM YHC-
JICHHOM OJIHO- U MHO-
TOMEPHON ONITUMU3A-
1007031

Bce templ

Pemenne ontnmuiza-
IMMOHHBIX 3a1a4
[InanupoBanue nepe-
BO30K

Pemenwne 3amad reo-
METPHUYECKOTO PO-
rpaMMHUpPOBaHUSA
NmuranmmonHoe Mo-
JETUPOBAHKE

HUE U CBSA3HOCTDH TEKCTA;

— TMOJHOTa/ TIIyOWHa W3-
JIO)KEHUsl Marepuana (Haju-
YHe KIIFOYEBBIX TT0JI0KECHUH,
MbICIIEN);

— BuU3yaimsanus uHbop-
MallM¥M KaK pe3yjbTaT ee 00-
paboTKu (TaONHIIBI, CXEMBI,
PHCYHKH);

— odopmieHue  (aKkky-
pPaTHOCT®, coOnoieHne
CTPYKTYpbl OPUTHHAIA).

[IpakTrueckue
JaHus

3a-

— JIOTUYECKOE MOCTpoe-
HUE U CBSA3HOCTDH TEKCTA;

— TMOJHOTa/ TIIyOWHa W3-
JIO)KEHUsl Marepuana (Hajau-
YHe KIFOYEBBIX TI0JI0KECHUH,
MBICTIeH, (popMyn, BeIUHUCIIE-
HUM);

— BuUsyamsanus uHbop-
Malluu Kak pe3ynbTar ee 00-
paboTKu (TaOIHIIBI, CXEMBI,
PHCYHKH);

— odopmnenue
paTHOCTB).

(axky-

TectupoBanue

KommuecTtBo BCPHBIX OTBCTOB.

Kypcosas pabota
«MoaenupoBaHue 1
MTOUCK ONTUMAJIb-
HBIX pELICHUH B 3a-
Jlayax OpraHu3aluu
TPAHCIOPTHBIX MPO-
LIECCOB»

3HaeT cnocoOBl COCTaBJICHHS
MaTeMaTHYECKUX Mojienen
TPAHCIIOPTHBIX  TIPOIECCOB,
yMEET HCIOIb30BaTh COBpE-
MEHHYI)  BBIYHACIHUTEIBHYIO
TEXHHUKY JUIS PEIICHUS ONTH-
MU3AIMOHHBIX 337a4 OPraHu-
3aIMu TIEPEBO30K M YIPaBJIC-
HUS TPAHCTIOPTHBIMHU IIPOIIEC-
caMyd H BJIaJeeT METOJAaMM




MaTEeMaTH4€CKOT0 MOICIHNPO-
BaHUA KU OIITUMH3AIlNHU B TCX-
HUYCCKUX NPUITOKCHUAX.

2 MeTtoanyeckue MaTepuasbl, onpeaesiiolue nNpouexypbl OeHUBAHUS 3HAHNUM,
YMeHUii, HABbIKOB M (MJIH) ONBITA JIeSITeJILHOCTH, XapaKTepu3ylue npouecc ¢GopmMupo-
BaHHUs KOMIIeTeHIUii

Meroanueckue Marepuansl, ONPEASISIIONIME MIPOLEeAYPhl OLICHUBAHUS 3HAHWN, YMEHUH,
HABbIKOB U (WUJIM) OMbITA AESTEIbHOCTH, MPEACTABICHBI B BU/I€ TEXHOJOTUYECKON KapThl JTUCIH-

IUIMHBI (Tabnuna

3).

Tabnuna 3 — TexHosoruueckas kapra

HaumenoBanue | Cpoku Bbl- | Illkaja oue- Kpurepun oueHuBanus
OLICHOYHOI'0 NOJIHEHU S HUBaHHSA
CpeacTBa
7 cemecTp

HpOMe)KyTO‘IHaﬂ arrecranusa B (l)opMe «3auer ¢ OIIEHKOI1»

OnopHbIif KOH-
CTIEKT

1-16 Henena

60 6ayoB
(10 6ammoB
3a KaXXIbIN
pazzen)

10 OGamnoB. BeicraBnsercs cTy-
JCHTY, €CITH JEMOHCTPUPYETCS MOJHOTA
WCTIOJIb30BaHUsl y4eOHOTO Marepuaa,
JIOTHKA M3JI0KECHUS (HaJIMYue CXeM, KO-
JMYECTBO CMBICIOBBIX CBSI3€H MEXIY
MOHATUSMH), HaArJSIHOCTh (HAJIUYWE
PUCYHKOB, CHMBOJIOB H TIp.. aKKypaT-
HOCTB BBITIOJTHEHUS, TPAMOTHOCTH (Tep-
MUHOJIOTHYECKas u opdorpaduyueckasi).

8 OamioB. BeicraBnsiercs cryneH-
Ty, €CIId J€MOHCTPUPYIOTCS HCIIOJIB30-
BaHHUE y4yeOHOro maTepuana HENOoJHOE,
HE/JIOCTATOYHO  JIOTHYHO  H3JI0KEHO
(HamM4Me cxeM, KOJUYECTBO CMBICIIO-
BBIX CBS3e MEXKAY MOHITHAMH),
HATJSTHOCTD (HAJIMYHME PUCYHKOB, CHM-
BOJIOB M TIp.: aKKypaTHOCTH BBITIOJIHE-
HUSI, TPAMOTHOCTH (TEPMHHOJIOTHYECKAsT
u opdorpaduueckas), OTCyTCTBUE CBSI-
3aHHBIX IIPEIIOKEHUH.

6 6amioB. BeicTaBnsiercs cryneH-
Ty, €CIIH J€MOHCTPUPYIOTCS HCIIOJIB30-
BaHHUE y4yeOHOro maTepuasna HENOJHOE,
HE/JIOCTATOYHO  JIOTHYHO  H3JI0KEHO
(HanmM4Me cxeM, KOJUYECTBO CMBICIIO-
BBIX CBS3eM MEXKAY MOHITHAMH),
HaTJSTHOCTD (HAJIMYKME PUCYHKOB, CHM-
BOJIOB M TIp.: aKKypaTHOCTH BBITIOJIHE-
HUSI, TPAMOTHOCTH (TEPMHHOJIOTHYECKasT
u opdorpaduyeckas), MpoCIeKUBACTCI
HECAMOCTOSITEIILHOCTh TIPH  COCTaBIIe-




HUH.

4 Ganna. BeicTaBisieTcst CTyIEHTY,
€ClIi JIEMOHCTPUPYIOTCSI HUCIOJIb30BaHHUE
yu4eOHOro MaTepuajla HEIOJHOE, OTCYT-
CTBYIOT CXEMBI, KOJHYECTBO CMBICIIOBBIX
CBSI3eH MEXKIy MOHSATHSIMH, OTCYTCTBYET
HATJSTHOCTh (HAJIMYKME PHCYHKOB, CHM-
BOJIOB, W TIp.; aKKypaTHOCTH BBINIOJIHE-
HUS, JOIMYILEHbI OMNOKU (TEPMUHOJIOTH-
yeckue u opdorpaduueckue), Hecamo-
CTOSITETILHOCTb ITPU COCTABJICHUHU.

[IpakTuueckue Ha CecCUH 20 6amnos 3a KaxkJ10e MpakTU4YecKoe 3a1anue 5 o6ai-
3aHATHUS JI0B

TectupoBanue Ha CECCHUU 30 GamioB 3a BepHBIN OTBET HA BONpoc 3 Oajuia
HUTOI'O: 110 6anmoB

Kpurtepnu onieHkH pe3yibTaTOB 00y4eHUs MO AUCIUILINHE:

0 — 64 % oT MakCUMaJIbHO BO3MOKHOM CyMMBI 0aJlJIOB — «HEYIOBJIETBOPUTEIIbHO» (HEI0CTa-
TOYHBIA YPOBEHB /ISl IPOMEKYTOYHON aTTECTALNH 110 TUCIUILTNHE);

65 — 74 % OT MakCUMaJIbHO BO3MOYKHOM CyMMBbI 0aJIIIOB — «yJOBJIETBOPUTEIHLHOY (IIOPOrOBBIN
(MUHUMAJIBbHBIN) YPOBEHb);

75 — 84 % OT MakCUMaJIbHO BO3MOYKHOM CyMMBbI OaJUIOB — «XOPOLIO» (CPEAHUN YPOBEHB);

85 — 100 % oT MakcuMaIbHO BO3MOKHON CYMMBI 0aJIJIOB — «OTJIMYHOY (BBICOKUHN (MaKCUMalb-
HBII) YPOBEHB)

8 cemectp
IIpome:xyTounast arrectanus B popme «KP»

[To pe3ynpTaTam 3amuTHl KypcOBOI pabOTHI BBICTABIISIETCS OIICHKA IO 4-0aJUTHHOM IIKae ore-
HHUBaHUA

- OLIEHKA «OTJIMYHO» BBICTABIIACTCS CTYJCHTY, €CIIH B Pa0OTE COJEPIKATCS IEMEHTHI HAyIHO-
o TBOPUYCCTBA M ACTAIOTCA CaMOCTOATCIIBHBIC BEIBOAbI, JOCTUTHYTBI BCC PE3YylIbTAaThbl, YKa3aH-
HBI€ B 3a1aHUH, KQ4E€CTBO Oq)OpMJ'IeHI/ISI 0T4Y€Ta COOTBETCTBYCT YCTAHOBJICHHBIM B BY3€ TpC6OBa-
HUSM U IIPU 3alIUTE CTYIEHT NPOSBUI OTIMYHOE BJIAJCHUE MaTepUaIoM paboThl U CHOCOOHOCTh
APTYMCHTHUPOBAHO OTBCYATH HA IMOCTABJICHHBIC BOIIPOCHI 110 TEMEC pa6OTI)I;

- OLIEHKA «XOPOIIO) BBICTABISIETCS CTYACHTY, €CIIN B pa00Te JOCTUTHYTHI BCE PE3yIbTaThl,
yKa3aHHbBIE B 33/1aHUH, Ka4eCTBO 0(DOPMIICHHUS OTYETA COOTBETCTBYET YCTAHOBJICHHBIM B BYy3€
TpeOOBAHUSAM U MPH 3aIUTE CTYAEHT MPOSIBUII XOPOIIIee BIaJICHIUE MaTEPHAIIOM pabOThI U CTIO-
COOHOCTB apryMEHTHPOBAHO OTBEYAThH HA IMOCTABIICHHBIE BOIIPOCHI IO TeMe pabOThI;

- OLIEHKA «YIOBJIETBOPHUTEIIFHO» BBICTABIISETCS CTYACHTY, €CIIM B pab0OTE JOCTUTHYTHI OCHOB-
HBIC PE3YJIbTAThl, YKa3aHHBIC B 331aHUH, KA4eCTBO O(hDOPMIICHHUS OTYETa B OCHOBHOM COOTBET-
CTBYCT YCTAaHOBJICHHLIM B BY3€ Tp€60BaHI/I$[M U IIpU 3alIUTC CTYACHT IIPOABUII YIOBJIICTBOPU-
TEJIHOE BJIQICHIE MaTepUaIoM pabOTHI U CIIOCOOHOCTH OTBEYATh HA OOJIBIIMHCTBO MOCTABIICH-
HBIX BOIIPOCOB I10 TeM€ pabOThI;

- OIICHKA «HEYIOBJICTBOPUTEIHLHO» BBICTABIISICTCS CTYACHTY, €CITU B pab0Te HE TOCTUTHYTHI
OCHOBHBIE Pe3yJbTaThl, YKa3aHHbIC B 3aIaHUH WM Ka4eCTBO 0(OPMIICHHUS OTYETa HE COOTBET-
CTBYCT YCTAaHOBJICHHLIM B BY3€ Tp€60BaHI/I$[M, WJIX IIPU 3alIUTC CTYACHT IPOABHUII HCYAOBJICTBO-
PUTCIIBHOC BJIAJCHUE MAaTCpHUAJIOM pa6OTBI M HE CMOT OTBETHUTH Ha OOJILIIMHCTBO HOCTABIEHHBIX
BOIIPOCOB 110 T€ME pabOTHI.




3 TunoBble KOHTPOJIbHbIE 32JaHUA WJINM MHbIE MATEePHUAaJIbl, HE00X0AMMbIe J1JIsI
OLIEHKHU 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONbITA 1eATEJILHOCTH,
XapakTepusywiiue npouecc (popMUpOBaHHUS KOMIIETEHIIMHA B X0/Ie 0CBOCHMS
o0pa3oBaTe/IbHOI NPOrpaMMbl

3.1 3aganusa A TeKyero KOHTPOJIs yCIeBaeMOCTH

IIpuMepbl TUNIOBBIX 3aJaHUI HA MPAKTHYECKHE 3aAHATHS.
Wcxonubie qanHbie 1715 3a/IaHUNA TPUBEJIEHBI (110 BapUaHTaM) B METOAMYECKUX MaTepra-
JIax 1Mo JUCHUITTHHE B TMYHOM Kabunete cryaenta (OUOC KuAl'Y).

MartemaTudeckue MoJe/H U HeieBble QYHKIUN

Bei0op aBTOMOOMIs1. B aBTOnapke umerorcst aBromaminibl BA3. ConocraBuTh TEXHH-
YeCKHUE U IKCIUTyaTallMOHHbIE TI0Ka3aTeNId U BRIOpAaTh MAIMHY Ha CIIMCAHUE.

IlnanupoBanue mapumpyra. [ nepeBo3ku rpysa u3 nopra A B nopt B Tpancmnopt-
Hasi KoMIaHus 3adpaxroBajia cyaHo. [lolydeHa cBojKka MOTOJbl, U3 KOTOPON SIBCTBYET, UTO
Ha Iepexoj/ie MexJy MopTaMu MPUAETCS UATH BHAYalle MO IMOJIOCE TUXOM MOrojbl, a 3aTeM
IepeceKaTh M0JIOCY ITOPMOBOM noroapl. Tpedyercs NposIoKUTh MapUIPYT CyJHA uyepe3 pai-
OH THUXOW M IITOPMOBOM MOrOJAbl MPU MUHUMAIBHOW 3aTpare BPEMEHU Ha IEPEXO, T.€.
ONPEAENIUTh MOJIOKEHNE TOUKH oBopoTa K.

MexaHu3upOBaHHBIH CKJIaA. TpaHCOpTHAs KOMIAHUS IUIAHUPYET OpraHU30BaTh OT-
KPBITBIN CKJIaJ U3 JIBYX PaCIOJIOKEHHBIX PSIIOM IUIOMIAZO0K JUIsl pa3MerieHust M rpy30BbIX €u-
Hul. OzHa rIomaaKka JoJKHa ObITh KBaJipaTHasl, a BTopas — NPSAMOYroJibHasl B IJIaHE.

VYKpyIHEHHbIE TPY30Bbl€ €AMHUILIBI Ha MOJJI0HAX, KOTOpbIE MJIAaHUPYETCS pa3MellaTh Ha
CKJaJie, UMEIOT pa3Mepsl B miaaHe a X b M. Jlig paGoTsl MOTPY3UMKOB Ha KaXKIOW IIJIOLIAJKE
CKJa/ia JIOJKHO OBITh MPELYCMOTPEHO CTOJBKO IMPOE3I0B LIMPUHON ¢ M, YTOOBI MMOJTHOCTBIO
MEXaHU3UPOBATH PabOTY Ha CKIaJlE, T.€. K KaXKI0MYy MECTY XpaHEHHsI TPY30BBIX €IMHUI JOJDKEH
MOAXOIUTh Morpy3uuk. TpebyeTrcs onpenenuTs pa3Mepsl CKIajaa, 00eceuynBaonie MUHUMab-
HYIO 3aHUMAEMYI0 UM ILJIOIIA/b.

Perienne TpaHCIOPTHBIX 33124
CeBepublii 3aB03. B tpex moprax (BmaguBoctok, Bannno, Haxoaka) Ha yroabHBIX
TepMHUHAJIaX COCPEAOTOYEH 3amac TOIUIMBA JJIsI CEBEPHOTO 3aB03a B KOJUYECTBAX dj, d2, A3
COOTBETCTBEHHO. TOIIMBO HY)KHO MEPEBE3TH B YETHIPE CEBEPHBIX MOPTA C y4E€TOM IMOTPEO-
HOCTH Kaxaoro bi, by, bz, by cooTBeTcTBeHHO. O003HAUYCHUS CTOMMOCTH MEPEBO3KU OHOMU
TOHHBI TOTUTMBA [0 MAapIIPyTaM YKa3aHbl B TaOJHIIE.
CTOI/IMOCTB IMCPCBO3KU O)IHOI\/’I TOHHBI TOIIJINBA C,'/', 3aracel 1 HOTpC6HOCTI/I

[TopTsl 1. Ilerponas- 2. Haraeso 3. Oxotck 4. FOxHO-
OJIy4aTesIn JIOBCK Kypunibck

[TopThI [Torpebnocts | IloTpebHOCTh | IloTpebHoCTh | IloTpebHOCTDH
OTIPABUTEIU b b bs by
1. BiranguBocTok. cii c12 c13 Ci4
3amac yras  a
2. Baruno Co1 (65)) C23 C24
3amac yrist a;
3. HaxonKa C31 C32 C33 C34
3anac yrisg as

TpeOyetcst pa3paboTaTh IJIaH CEBEPHOTO 3aB03a, YTOOBI €r0 CTOUMOCTH TMEPEBO3KHU
OblIa MUHUMAJIBHOM, @ TaK)KE BRIYUCIUTH OOIYI0O CTOUMOCTh CEBEPHOTO 3aB03a TOILIMBA.

I'py3oBbie padorbl. K npuyany CTUBHAOPCKONM KOMIIAHWHU IUIAHHUPYETCS IOCTAaBHUTh
MOJXOIAIINN K MOPCKOMY MOPTY Oajkep rpy30noAbeMHOCTbIO Pr TOHH JUIs MpUeMa 3€pHO-



BOTO IPy3a C YICIbHBIM IIOrPY304HEIM 06beMOM (stowage factor, SF) y M>/T. OGBEMBI 4eThI-
pex TpoMOB Oajikepa HaXOJATCS B COOTHOWIECHUU a — b — ¢ — d. JIBa ckiaja rpysa ¢ XpaHu-
MbIMHU 00beMaMu A1, A> TOHH 3epHa 000pPYJOBaHbI TPAHCIOPTEPAMU JJIUHOHN L;; METPOB, KO-
TOpBIE 00Pa3yIOT IPY30BbIE TEXHOJIOTHICCKUE JTMHUU IS TIOTPY3KH OJHOBPEMEHHO B UETHIPE
TptoMa. CKOPOCTh IBIKEHUS TPAHCIOPTEPOB C MEPBOTO CKIIAga Vi, @ CO BTOPOTO CKIIaJga V;
MeTpoB B MUHYTY. lllupuHa IeHTH TpaHCHOpTEpa ¢ KaXKJIOTO CKiIaaa o0ecreynBaeT pasMe-
IeHNe Ha JUTHHE OXMH METpP 1, g2 M /M rpy3a. TpeGyercss HaYepTHTh CXeMy CTOSHKH CyIHA
MOJI TPY30BBIMH paboTamu (BUI CBEPXY), TPAHCIOPTEPHI TEXHOJIOTUYSCKUX JIMHUHA U pa3pa-
00TaTh TJIAH TPY30BBIX pabOT Tak, YTOOB 0OECTIEYUTh MUHHUMAIBHOE CTAJIMHHOE BpeMs U
paccumuTaTh €ro MPOJAOJKATENBHOCTh. PaccunTarh qucmad wiv IeMepeK, eClii B 4apTepe cra-
JTUHHOE BPEMS YCTAaHOBJICHO 2,5 CyTOK, a 3a yac 100 Teic. pyOeil.

CoctaB ¢guaorunun. Typuctckas ¢pupma B JIETHUN CE30H OOCITY>KMBaeT B cpeaHeM N Ty-
PHUCTOB M pacrojiaraet (UIOTHIIMEH U3 JBYX THUIIOB CYIIOB, XapaKTEPUCTUKH KOTOPHIX (TTacCaKu-
POBMECTHUMOCTB, TOpIOYEe, SKUTIAX) 3a1aHbl. B Mecsn Beinensercss R TonH roproyero. Ilotpeo-
HOCTB B paboueii cuie He npeBbimaeT K genoek. Onpenenuts KOJTUIECTBO CYIOB KaXKAOTO TH-
ma, 9To0bl 00eCNeUYnTh MAaKCUMAIBHBIA JIOXOJ], KOTOPBIA COCTaBISIET OT CYAOB KaKJOTO THIIA
cooTBeTcTBEHHO C; 1 C; MIIL.PYO. B MECHIL.

CocraB noe3na. C Kypckoro Bok3ana MOCKBBI €XEIHEBHO OTIPABISAIOTCA CKOpBIE U
MaccaXupckue moes3za. [laccaknpoBMECTHMOCTh M KOJIMYECTBO BAaroHOB JKEJIE3HOAO0POKHOTO
JIETIO CTAHIMH OTTIPABJICHUS 3a/IaHBI.

Tum Barona baraxxnpii | [TouroBeiii | XKectkuit Kynelnsiii | Msrkui
KOJIMYECTBO | CKOPBII b, pi g ki m;
BArOHOB B | MaCCAXXHUPCKHUH | by p2 2 ko my
noes e
[TaccaxkxnpoBMECTUMOCTB, Wg Wi Wm
Yell.

[Tapk BaroHos B P G K M

OHpC)ICJ'H/ITB OINITUMAJIBHOC KOJIMYCCTBO MACCAKUPCKUX U CKOPBIX IMOC310B, obecrneynBa-
IOMKUX MaKCUMAJIbHOC KOJIMYCCTBO CKCIHCBHO OTIIPABIIACMBIX ITACCAKUPOB C BOK3ajia.

Ilo3uHOMBI M reoMeTpHYeCKHE HEPABEHCTBA

IlepeBo3ka pyabl. bbulo peleHo 3aKI0YUTh KOHTPAKT Ha IEPEBO3KY HEKOTOPOIO KOJIH-
yecTBa pyasl Q (T), BKIIOYAIOMINI MOPCKHE MEPEBO3KU U3 1opTa A B OPT b mpoTAKEHHOCTHIO
R/2 (munm). [ng MOpCKUX NEpEeBO30K HEOOXOIMMO apeHJ0BaTh CYAHO-PYIOBO3. 3aTpaThl Ha
MOPCKHE MEPEBO3KU CKIIAABIBAIOTCA M3 pacxoJoB Ha apeHay cynaHa C;, omnary skunaxa C, u
croumocTH torunBa C; (y.e.). TpeOyercst HaiiTu Takue rpy3onoabeMHOCTh P (T) U ckopocTh
cynHa v (y3), KoTopble Ob1 00ecnieursii MUHUMYM 3atpart C.

Pemenue 3ag1a4 Ha rpagax u ceTsx
IMouck kparTuaiimero nyru. /s rpada, npeacTaBieHHOT0 Ha PUCYHKE, HAlAUTe Kpat-
YaWIIUI MyTh U3 BEPIIMHBI V| B BEPIIUHY V.




IMouck MakCHMAJIBLHOIO MOTOKA B ceTH. [[J1s ceTn, mpencTaBIeHHONW Ha PUCYHKE, Tpe-
6yeTca HaWTH MaKCUMAJILHBINA IIOTOK M3 UCTOYHHUKA V1 K CTOKY Vg. Ha,u AyraMu ykKasaHbl UX IIPO-
MIYCKHbIE€ CIOCOOHOCTH.

3agauu, pemaemMbie ¢ IOMOIIbIO TEOPHU UTP M MACCOBOI0 00C/TyKMBAHUS

O0cay:xuBanue Ha ckiaajge. OTrpy3ka MpoOU3BOAUTCS € 4 MOTrPy304HbIX MIoMAA0K. ['py3
co ckmana BeigaeTcs ¢ 8 mo 20 dacoB exemHeBHO. B aeHp oOcmykuBaeTcsi 24 aBTOMAIIMHEI,
cpenHee Bpemsi o0cimyxuBaHus — norpy3ku 30 MuHyT. OnpeaesuTh XapakKTepUCTUKU 00CITyKHU-
BAHMS.

Bbi0op cxembl 10CTaBKHU 10 KPUTepUsIM NpUHATHS pemienuii. Heo6xonumo ocyie-
CTBUTH epeBO3Ky 20-pyToBOoro KoHTEWHepa U3 nopra XeabcuHKU (PUHASIHANS) 10 HEHTpaslb-
Horo ckiaaa B Mockse (P®). B tabn.1 u Ha puc. 1 npuBeneHbl BO3MOXKHbBIE MapUIPYThl JOCTAB-
KM, ITOJIyYECHHBIE T10 PE3YJIbTaTaM UCCIEN0BAHUS JEATEIbHOCTH PsAla KPYIIHBIX SKCIEIUTOPCKUX
komnanuii Cankr-IletepOypra.

Tabnuna 1 — Kparkas xapakrepucTHKa BapUaHTOB JOCTAaBKH

Howmep mapmpyra | Xapakrepuctuka Buns! Tpancnopra

1 XenbCuHKU-MOCKBa ABTO

2 XenbcUHKU-MocKBa XK/n + aBTO

3 Yepes nopt Cankr-IlerepOypr | Mopckoii + aBTo

4 Uepes nopt Cankr-IletepObypr | Mopckoit + x/a+ aBTo

Pucynok 1 — MapuipyTsl 1o HarpaBiaeHu0 XeJlbCHHKU-MocKkBa
1-4 — HOMepa MapLIpYTOB

X — XeJbCUHKU

M — Mocksa

CII6 — Cankr-IlerepOypr

> JlocTaBKa aBTOMOOHIBHBIM TPAHCTIOPTOM
----- » JlocraBka no xene3Hoil gopore
» JlocTaBka MOPCKMM TPaHCIOPTOM



[Ipu >TOM creayeT yuyuThIBaTh, YTO JUIsl MApUIPYTOB 2 U 4 aBTOTPAHCHOPT UCIOJB3YeTCs
IIpU JI0CTaBKe Ipy3a o MockBe OT ckiana BpemeHHoro xpaneHus (CBX) mo meHTpanbHOro
cKiaza. AHaJIM3UPYsT MapLIPYThl JOCTaBKU C YYETOM JOIOJIHUTEIbHBIX HE JBHKEHUYECKUX (HE-
TPAHCIOPTHBIX) COCTABJISIFOILIMX, MOXHO IOCTPOUTHh CETeBOU IpaduK, MpeAcTaBsomuil coOoit
aIbTepHATUBHbBIC MYTH JOCTABKU. YUMTHIBAsA, UTO KOJIMUYECTBO BAPUAHTOB CXEM JIOCTaBKHU OIIpe-
JieNIieT KOJIMYECTBO 3HAUEHUIl MapamMeTpoB, B paccMaTpUBacMOM IpuMepe uX OyneT JBeHa-
nuarb. OxapakrepuszyeM paOoThl, BKIIOYaeMble B CETEBOM rpaduk, a Takke mapaMeTpbl BpeMs U
CTOMMOCTb JJIs1 KaXA0M U3 HUX Tao. 2.

[TapameTpsl BpeMs U CTOMMOCTbD JJISl KaXJA0W CXEMBbI JOCTaBKU OIPEIENISIOTCS KaK CyMMa
COOTBETCTBYIOIIMX 3HAYEHUH M3 TaOIHUIBI 2 10 MepeyHio padboT Ha mapuipyre. OLIEHUTh NpUBe-
JNEHHYI0 CTOUMOCTh. [IpUHSATH CpenHIO OAHKOBCKYIO CTaBKY IO KPaTKOCPOUHBIM KpeauTam
paBHO#l 15% B roa. CpeaHsisi cTOUMOCTb I'py3a npu nepeBo3ke B 20-pyTroBoM KOHTelHEpe co-
crasisiet 35 000 gosn. BeImosHUTE pacueT mapaMeTpoB IS IBEHAALIATH CXEM JOCTaBKHU, B Ta0-
JIMYHOM BHJE UCIOJIB3Ysl ceTeBON rpaduk, AaHHble Tadn. 2 u  ¢opmyiny 1. Cxembl JOCTaBKU
MIPUBEACHBI B BUJIE NTOCIIEI0BATEIbHOCTH COOBITUI ceTeBoro rpaguka. Bocrnonbs3zoBaThes KpuTe-
pUSAMU MPUHATHS peLIeHUH (B YCIOBUSIX HEONPEIEIEHHOCTH) U BBIOpaTh 0oJsiee NpeArnoYTUTEb-
HYIO CXEMY JIOCTaBKH.



Tabmuia 2 — PaboThl o gocTaBKe TPy30B M0 HaMpaBICHUIO XeIbCHHKH-MOCKBa

Paboter | XapakTtepuctuka paboThI CroumocTs, Bpewms, nH.
JOJLL

1 2 3ataMOKXUBaHHUE Irpy3a B XeIbCUHKU 180 1,0
2 |3 OdopmiieHne JOKYMEHTOB M MOTpy3Ka Ha aBTOMOOWIIBHBIN TPAHCTIOPT 200 1,0
2 |4 OdopmiieHne JOKYMEHTOB H MOTPy3Ka Ha KeJe3HYI0 JOPOTy 50 3,0
2 |5 OdopmiieHne JOKYMEHTOB M MOTpy3Ka Ha CYJHO B M. XEIbCUHKU 250 2,0
5 |6 JlocTaBka MopckuM Tpancnoprom jo 1.Cankr-IletepOypr 600 2,0
6 |7 Pasrpyska B n.Cankr-IlerepOypr 110 1,0
7 |8 Brimyck konTeiiHepa u3 1n.Cankr-IlerepOypr cOOCTBEHHBIMH CHJIAMU C TAMO)KEHHOM rapaHThuei® 50 3,0
7 19 Brimyck xkonTeiiHepa u3 n.Cankr-IlerepOypr sKkceTMTopoM 300 1,0
7 10 | Beimyck koHTeiitHepa u3 n.CankT-IlerepOypr o rapaHTHIO TAMOXKEHHOTO MEPEBO3UMKA - 2,0
7 11 | Bemmyck rpy3a u3 n.Caakr-IletepOypr Ha xKele3HyI0 J0poTy 50 4,0
8 12 | JlocraBka aBTOMOOMJIbHBIM TpaHcniopToM 10 Mockssl (CBX) 650 1,5
9 |12

10 | 12 | loctaBKa TaMO>KEHHBIM NIEPEBO3YMKOM aBTOMOOMIbHOTO TpaHcnopra 10 Mocksel (CBX) 850 1,5
11 |12 | HocraBka xene3Hoi noporoii u3 mn.Cankr-Ilerepoypr 8 MockBy (CBX) 389 4,0
3 12 | JlocraBka aBTOMOOMJIbHBIM TpaHCIOPTOM M3 XesbcuHKU 10 MockBbl (CBX) 1500 4,0
4 12 | loctaBka xene3Hoit goporoit u3 Xeiabcunku 10 Mocksbl (CBX) 359 7,0
12 | 13 | TamokeHHasi OYUCTKA Ipy3a B MOCKBe COOCTBEHHBIMH CUJIAMHU 150 4,0
12 | 14 | TamoxeHHas OYNCTKA Ipy3a B MOCKBE TaMOKEHHBIM OpOKEpOM 300 1,5
13 | 15 | docraBka no MockBe aBTOMOOWIBHBIM TpaHcriopToM oT CBX 110 TepMuHaa rpy30moyyaTesist 50 0,5
14 |15

* ]l BBITyCKa KOHTEHfHEpa cOOCTBEHHBIMH CHJIAMH TPY30BJaJeNiel] JOJDKEH OBbITh BIIaJeiblleM Ckiaaa BpeMeHHoro xpanenusi (CBX) u umers BO3-
MO>KHOCTBH 0()OPMIIATH TapaHTUIHBIN cepTuduKat




AJITOPUTMBI OITHOKPUTEPUATbHON YMCIEHHOH 0IHO- | MHOTOMEPHO# ONTUMM3ALUH

- Haiitu Mmunumym ¢ysakiuu. CoctaButh OJ10K-CXeMy MeToJia epedopa.

- MeroioM 30510TOr0 cedeHHsI HaWTH MUHUMYM (QYHKIMH, 3alaHHON ypaBHeHHeM. Co-
CTaBUTH OJIOK-CXEMY aJIrOpUTMA.

- J1ns MeToa TMXOTOMMHM MIPUBECTH OJIOK-CXEMY HaX0KJIEHUSI MUHUMYMa YHUMOJaJlb-
HOM (YHKIIMU Ha OTpE3KE.

IIpumep THIIOBBIX BOIIPOCOB HA TECTHPOBAaHHE

1. CBoeoOpa3HbIii HHCTPYMEHT MO3HAHMSI, KOTOPBIA HCCIIEIOBATENh CTABUT MEXIY COOOW U
00BEKTOM U C MIOMOIIBI0 KOTOPOT'0 M3y4aeT HHTEPECYIOMNI ero 00beKT — 3T0: 1) aHasor; 2) MoJelb;
3) oObekT-3amMecTuTeNb; 4) abCcTpaKuus.

2. Hannuume HEKOTOPBIX TaHHBIX 00 00beKTe-OpUruHajie HeoOXoauMo Ha 3Tare: 1) mocrpoe-
HUS MOJIENH; 2) U3y4YeHHs MOJIeNH; 3) MepeHoca 3HaHu| ¢ MO/IeN Ha 00BEeKT-opuruHai; 4) mposep-
KU ¥ IPUMEHEHHSI 3HAaHUH.

3. Ilpu MozmenupoBaHMM HCHONB30BAaHHE 3HAHUM s MOCTPOSHHs 000O0MIaroIIel TeOpHH
00BbeKTa, ero npeodpa3zoBaHus WM YIPABJICHUS UM IIPOUCXOIUT Ha dTare: 1) MocTpoeHus MOIeNy;
2) nzyueHus MoJienu; 3) epeHoca 3HaHUH ¢ MOJIETIN Ha OOBEKT-OpUTHHAN; 4) IPOBEPKH U ITPUMEHE-
HUSI 3HAHUH.

4. Ilpu MonenupoBaHUM 3HAHHUS 00 HCCIIEAYeMOM OOBEKTE PACIIUPSAIOTCS U YTOUHSIOTCH,
OIIMOKU B TIOCTPOCHUHU MOJEIHM HUCHPABIISIOTCA, a MOCTPOSHHAsE NCXOAHAS MOJIENb IOCTENIEHHO CO-
BEPIICHCTBYETCS 3a CuUeT: |) MOBTOpPEHHS IUKJIAa MOJICIMPOBAHUS; 2) IMOCTPOSHHUS HOBOW TEOPHH
00BEKTA;

3) ucnonb3oBaHus crenuduueckux (GopM alCTpakiuii, aHaJOrWi, TUnoTes; 4) mepeHoca
3HaHUH ¢ MOZIENN Ha OOBEKT-OpUTHHAIL.

5. luHaMu4ecKkue MOJEIH BBIJCISAIOT B OTAEJIBHBINA KJIAcC MO CIEAYoeMy Ipu3HaKy: 1) mo
YPOBHIO MOZAETMPYEMOro 00beKTa B XO3HCTBEHHOM Mepapxuu; 2) 0 MpeaHazHaueHUio (Leau co-
3aHKS U IPUMEHEHHsI) MOJIeN; 3) 10 BpEMEHHOMY IPU3HAKY; 4) 1o opme oToOpaXkeHUs MPUUNH-
HO-CJIEICTBEHHBIX CBSI3EH.

6. IIpu pemeHun 3a1a4u IEJIOYUCICHHOI'O MPOrPAMMHPOBAHUSA (POPMYITUPYETCS TOTOJIHU-
TeJIbHOE TpeOOBaHNE OTHOCUTEIBHO 3HAUCHHUM NepeMeHHbIX. OHU TO0JDKHBI OBITh:

1) menbivMu; 2) eapIMA HEOTPUILIATEIBHBIMY; 3) HEOTPUILIATEIbHBIMU; 4) HE PaBHBI HYJTIO.

7. Kakoil U3 nepeynciaeHHbIX METOA0B IPUMEHSETCS TIPH PEIIEHUH 331a4M 11eJI0YUCICHHOT O

MPOrpaMMHUPOBAHUS:
1) meton Dppoy-I'ypBuia; 2) MeToa HCKYCCTBEHHOTO Oa3uca;
3) metrox ['omopu; 4) MeTO MUHIMAJIbHOW CTOUMOCTH.

8. K xakum metogam otHocuTcst MmeTon ['omopu:

1) MeToaBI OTCEUCHUS;

2) KOMOMHUPOBAHHBIE METO/IBI;

3) npuOIMKEHHBIE METO/BI.

9. Eciin B TpaHCIOPTHOM 33a4€ KOJUYECTBO MOJIOKUTENIBHBIX IIOCTaBOK PaBHO n+m-1, rae
rZie n — KOJINYECTBO IOCTABIIMKOB, M — KOJIWYECTBO MOTpeOuTeNel, TO Takas 3ajaya sBIISETCA:
1)BBIpOXKIEHHOM; 2 )HEBBIPOXKICHHOM; 3 )BBIPAYKEHHOM.

10. [IpumepoM TpaAMEHTHBIX METOIOB, MMPU KOTOPOM HCCIIEyeMble TOYKHA HE BBIXOAAT 3a
TpaHUIBl 007aCTH AOMYCTUMBIX PEUICHHUH 3a/1a4H SBIISCTCS:

1) meron ®panka-Byneda; 2) meTos mrpadHbIX GyHKINH;

3) metox Eppoy-I'ypBuna; 4) npaBuibsHOTO OTBETA HET.

11. MonenupoBaHue — 3TO IPOLECC:

1) ucnonp3oBanus aOCTpaKIMiA, aHAJIOTUI, TUTIOTE3, APYTUX KaTErOpHil;

2) METO/IOB ITO3HAHWS;

3) mo3HaHMS HHTEPECYIOIETO UCCIIE0BATENs 00bEKTa-OpUTHHAA C IOMOILBIO MOJIEIH;

4) mocTpoeHus1, N3y4eHHsI U IPUMEHEHUS MOJIeIIEH;

5) ormocpeaoBaHHOTO MO3HAHUS C TIOMOIIBI0 00BEKTOB-3aMECTUTEICH.

12. TIlpouecc MoieTupOBaHUS BKIIIOYAET CIEIYIOUIUE AIEMEHTHI:
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1) cyOBexT (uccienoBaresb), 00BEKT UCCIEAOBAHMUS, MOJIEIb;

2) no3HaIOMUN CyOBEKT U TO3HABAaEeMblil OOBEKT;

3) rumoresa, 3HaHHS, MOJIETIb;

4) 00beKT-OpUrHHaJI, CUCTEMA 3HAHNUH 00 00BEKTe-OpUTruHaie, CyObeKT.

13. Ecnu pe3ynbTat CBsI3aH ¢ IPU3HAKAMU CXOJCTBA OPUTMHAIA U MOJIENH, TO 3TO JAET OCHO-

BaHUA IIPU MOACITIMPOBAHUM ITPOBOAUTDL 3TAIl:

1) mocTpoeHust Moaenu;

2) U3y4eHUs MOJICIIH;

3) mepeHoca 3HaHUH C MOAETH Ha OOBEKT-OPUTHHAT;

4) npoBEepKU U IPUMEHEHUS 3HAHHUH.

14. [Ipouecc MoaenupoBaHus ABISAETCS:

1) AByXATaIHBIM [IUKIIOM;

2) TPEXITAIHBIM IUKJIOM;

3) 4eThIpeXdTaTHBIM [TUKIIOM;

4) HEUKIIMYIHBIM TTPOILIECCOM.

15. HopMaTuBHbBIE MOJIETTH BBIAETSIOT B OTJAEJIBbHBINA KJIACC MO CIAEAYIOIIEMY IPU3HAKY:
1) o ypoBHIO MOZIETUPYEMOT0 00bEKTa B XO35ICTBEHHON HepapXuu;

2) mo xapakrepy,

3) o npeaHa3HAYCHUIO (eI CO3/IaHus U TIPUMEHEHHSI) MOJISIIH;

4) o BpeMEHHOMY NPHU3HAKY;

5) mo ¢opme oToOpakeHUs TPUUNHHO-CIICJICTBEHHBIX CBSI3EH;

6) 110 crloco0y OTpaXKEHUS NeHCTBUTEIILHOCTH.

16. 3ajaun MHOrOMEpHOM ONTHUMHU3ALUM BBIIEISIOT B OTACNbHBIA KIACC MO CIEAYIOIIEMY

MPU3HAKY KJaccu(pUKAIUH

enn?

1) KOIMYECTBO MEPEMEHHBIX;

2) oTpaxkeHue BIUSHUS CIy4aiiHbIX (DaKTOpOB;

3) oToOpaskeHue BIUSHUS BPEMEH;

4) ctpykTypa QyHKIHI, KOTOpbIE BXOAT B COCTAB 3a/1auH.

17. Kakoll BU ONTUMHU3AaLMOHHOM 3aJaud OIpENesseT IPUBEICHHAs MaTeMaTHYecKas Mo-

1) 3a1a4a ornpeeneHus ONTUMAIBHOIO IIaHA TPOU3BOJICTBA;

2) 3a7a4a COCTABJICHUS CMECH;

3) TpaHCHIOpTHAs 3a/1a4a;

4) 3a1aya 0 Ha3HAYCHHSIX.

18. Ilpu pemeHun 3agadd LEIOYUCIEHHONO IPOrPaMMHUPOBAHUS CHUMILIEKCHBIM METOAOM

BBOIATCA OOIMOJIHUTEIbHBIC IICPEMECHHBIC!

1) cBoGOHBIE IEpeMEHHBIE; 2)0a3uCHbIe IEPEMEHHBIE; 3) HCKYCCTBEHHBIE IIEPEMEHHBIE
19. B maremaTuyeckodl MoOJEIM 3aJauyd LIEJIOYHCICHHOIO IPOrpaMMHPOBAHMS IiejieBast

¢byHKIUSA 1 QYHKIMY B CHCTEME OrpaHUYEHUI MOTyT OBbITh

1) TOBKO TUHEHHBIMU;

2) TOTBKO HETUHEHHBIMU;

3) Kak JIMHCHHBIMH, TaK U HEJIMHCHHBIMH.

20. /IpoGHast yacTh uucna:

1) BenmurHa TOJIOKHUTETbHAS;

2) BeTMYMHA OTpHUIIATEIbHAS;

3) 3aBUCHUT OT 3HAKa YHCIIA.

21. MoXeT i TpaHCIIOpPTHAs 3a/1a4a UMETh HECKOJIbKO ONTHUMAJBHBIX PEIICHHH, 00ecTIeuu-

BAIOIIMX OIMHAKOBYIO CYMMAapHYIO CTOMMOCTb [E€PEBO30K:

1) ma; 2) HeT; 3) mpu ONpENeNICHHBIX YCIOBHSIX.
22. Ecnu B TpancnoptHOi 3amade (T3) cymmapHash MOIIHOCTh TOCTaBIIMKOB MPEBOCXOIMT

CYMMapHYI0 OTpeOHOCTh moTpeduTenei, To Takas T3 Ha3bIBaeTCA:

1) OTKpBITOI; 2) 3aKpBITOM; 3) CMEIIaHHOM.
23. CKOJIBKO MOJOXKHUTEIBHBIX MEPEBO30K JTOJKEH COJEpPXkKAaTh HEBBIPOXKICHHBIN ONOPHBIN

IUTaH TPAHCIIOPTHOM 3aauu (N — KOJIMYECTBO IMOCTABIIMKOB, M — KOJIMYECTBO OTpeOHUTENEH)):

1) m+n+1; 2) m —n; 3) m+n—1.
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24. B 3aauax JIMHEHHOr0 MPOrpaMMHUPOBAHUS TMHEWHBIMU JIOJDKHBI OBITh:

1) neneBas pyHKIus; 2) orpaHUYCHHS 38124, 3) 1eeBas GyHKIHUS U OTPAaHUYCHHS 3a/1a4H.

25. Lenesas ¢pynxuus 3JIII Buga ) F=C1X1+C2X2+C3X3 rpadudecku MOXXET ObITh IPECTaB-
JeHa

1) npsiMoit B TpEXMEPHOM IPOCTPAHCTBE;

2) npsiMoOii B IBYMEPHOM IIPOCTPAHCTBE;

3) MI0CKOCTBIO B TPEXMEPHOM IIPOCTPAHCTBE;

4) TIOCKOCTBIO B YETBIPEXMEPHOM IPOCTPAHCTBE.

26. IIpu pemeHnu 3agaul JIMHEHHOrO MPOrpaMMHUPOBAHUS HA MUHUMYM II€JIeBOM (yHKLIUU
SIBIISICTCA:

1) oTpunarenbHble 3HaYCHUS BCeX 0A3MCHBIX EPEMEHHBIX CUMITJIEKCHOM TaOIMIIbI,

2) orpuuaTeNbHble 3HAYCHUS BCeX KOI(D(UIIMEHTOB MHAEKCHOM CTPOKH CHMIIJIEKCHOH Tal-
JIULIBL;

3) HeHyseBbIe 3HAUCHUS BCEX OA3MCHBIX MEPEMEHHBIX CUMILICKCHOM TaOIHIIbI

4) HeHyneBbIE 3HAUCHHS BceX KO3(PUIIMEHTOB MHIEKCHOM CTPOKH CUMILIEKCHON TaOJINIIBI;

27. I'panueHTOM Ha3bIBacTCA:

1) Bextop ¢ koopaumHaramu C = (cl,c2), yka3pIBaloluii HaNpaBieHWE YOBIBAaHUS IIEJIEBOM
¢bynkuuy; 2) npsamast Buja clx1+c2x2 = h, (h — koHcTanTa), OTpakarolias YaCTHBIN CiTydail 1eJIeBoi
¢dbyuakun; 3) BekTop ¢ koopauHatamu C = (cl,c2), yka3pIBalomuii HalIpaBJieHWEe BO3pacTaHus Ielie-
BOI (pyHKIIMU; 4) BBITYKI0€ MHOXECTBO, 00pa30BaHHOE MEPECEUCHUEM MONYINIOCKOCTEeH, rpadmue-
CKH OTPa)KaIOIIMX OTPaHUYCHHUS 3a1a4H.

28. LleneBas ¢ynkius B 3JII1 nocturaer cBoero MakcCuMyma He B OHOM TOYKE MHOTOYTOJlb-
HUKa JOIYCTUMBIX PELICHUH, HO HA OJHOW U3 €ro IPaHMmll, ECIIN:

1) nunus ypoBHs (1ieneBast pyHKIMS) MapajuieabHa OJHOMY U3 OIpaHHYEHHI;

2) nuHus ypoBHs (1ieneBast QyHKIMS) TepIeHIUKYIIPHA OAHOMY U3 OIpaHUYCHUH;

3) nBa mim Oojee OrpaHUYEHUs MEPIEHIUKYIISPHBI IPYT IPYTY;

4) nuHus ypoBHS (1eneBast GyHKIHS) TepeceKkaeT 0ch a0CIHcC.

29. Koappuurentamu 1eneBoit GyHKINHN JBOHCTBEHHON 3a7a4uM SABISIOTCS:

1) k03¢ duIHEeHTH IpY IEePEMEHHBIX NPSIMOH 3a1auu;

2) cBOOOAHBIE WIEHBI CUCTEMbI OTpaHUYCHUN TPSIMOM 3a1auH;

3) ko3¢ duHMeHTH 1ieneBoi GYHKIIUH NMPSMOIl 3a/1a4uu;

4) npaBUIIBHOTO OTBETA HET.

30. BeIpoKaeHHBIN ONOPHBIN IUIAH MOYKET IPUBECTH:

1) K MUHUMaJILHOMY PEUICHHUIO; 2) K ONTUMAIbHOMY PEIICHHI0; 3) K 3aLlUKINBaHUIO.

3.2 3ajanus 1J151 IPOMEKYTOYHOM aTTecTaluu

Kypcosas pabora «MoaenupoBaHue U MOUCK ONTUMAIIBHBIX PEIIEHUH B 3aJ]a9aX OpraHu-
3allMM TPAHCIIOPTHBIX MPOLECCOB» MO AMCUUILIMHE «MojenupoBaHue U ONTUMHU3ALMS TpPaHC-
ITOPTHBIX IIPOLIECCOB» UMEET CIEAYIOLIEE COACPKAHUE:

Bsenenue.

1. IMuTanmoHHOE€ MOJEIIMPOBAHNE.

2. JIuneniHO€ TIpOrpaMMHUPOBAHUE.

3. AHanuTHyecKas ONTUMU3ALIMSL.

3aKkIIIoueHue.

Cnucox Mcnoab30BaHHBIX HICTOYHUKOB.

HcxonHble gaHHbIE, METOAMKA BBIIIOJIHEHUS, OCHOBHBIE TPeOOBaHMs K KypcOBOW paboTe
IpUBEACHBI B MeTondeckux ykazanusx: Kamenckux U.B., OBunnnukos U.JI. MoaenupoBanue
U TIOMCK ONTUMAJIbHBIX PELIEHUH B 3a7ayax OpraHU3allly TPaHCIOPTHBIX MpolieccoB. MeToau-
YEeCKHE YKa3aHMsI K BBIIIOJHEHHIO KypCOBOW pabOThI M0 JucHUILIMHE "MoienupoBaHue U ONTH-
MU3alus TpaHCcnopTHBIX mpoueccoB'. - KHAT'Y, 2021. - 16 c. Yka3anus pa3MelieHbl B IUYHOM
kabunere crynaenTa (ONOC KuAT'Y).
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Bomnpocsl Ha 3a1UTY KypCcOBOii padoThI

IIpumep 0j1aHKA TUIIOBOIO 3aJaHUS HA KYPCOBYIO padoTy
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3. ANANHTHYSCEE 0N THMEIAIHE

3.1 Kpsiicepciag cEOPOCTH CYIHZ
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1. B uem 3aximrovaeTcs MMUTAIMOHHOE MOJICIIMPOBaHUE?
2. IlpuBenute (HopMyIUPOBKY TPAHCHOPTHOM 3a/lauM, YKaXUTE LEIEBYI0 (QYHKLUUIO U

OrpaHUYCHUA.

3. [IpuBenuTe OCHOBHBIE METObI PEIICHUs TPAaHCHOPTHOU 3anauu. [loscHuTe MeTon pe-

LIE€HUSI TPAHCIIOPTHOM 3aJ1auu, UCIIOJIb30BAHHBIN B KypCcOBOi padoTe.

4. IonsiTrie 067aCTH BO3MOKHBIX, JIOITYCTHMBIX M HAMUTYUIIIHX PEIICHHH.
5. [laiiTe onpezeseHrne ONTUMU3alUK, IPUBEIUTE IIPUMEPBI.
6. OnHOMEpHasi ONTUMU3ANKS. Y CIOBUS aHATUTHYECKOW ONTHMH3AIUU.

7. MHOTO3KCTpEMaIbHOCTh LENEBBIX PYHKIUN U 00J1aCTh ONTUMAJIbHBIX PELICHUN.
8. MuoromepHas ontumuzanus. Ooiee pemenre 3aaauu 0e3 orpaHuueHUn

9. MHoroMmepHas ontuMu3anus. 3aaun ¢ OrpaHUYECHUSIMU B BUJIE PaBEHCTB.

10. MHOromMepHast onTUMH3aIMs. 3a1a4u ¢ OTPaHUUYEHUSIMU B BUJIE HEPABEHCTB.

11. 'eoMeTpuueckoe nporpaMMUpOBaHUE.

[To cornmacoBaHHIO C PyKOBOJIUTEIIEM TeMa KypCOBOW pabOTHI MOKET HOCHUTh HCCIICIOBA-
TEIBCKUH XapakTep. BapwaHTBI TeM YTBEpXKIAIOTCS Ha 3aceqaHuy Kadeapbl mepe] N3ydeHHEeM
JTUCIUIIIMHEI (B Havasie ceMectpa). TemMbl MOTYT COAEPKaTh MPAKTHYECKUE 3a/1a4u U TTPOOTIEMBI
OpraHu3aIuy TPAHCIOPTHBIX MPOIIECCOB, ChOpPMYIUpOBaHHbIe paboTomarensimMu. OOmme Tpedo-
BaHUA K KypcoBoi pabote mpuseneHsl B CTO V.003-2019 «KypcoBoe npoektupoBanue. Ilo-
noxenue (Ilpukaz Ne 257-1-O ot 27.06.2019).
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