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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney Bonkos A.B.
IIpenonaBarenb Waenmnbnatop R369593e9-VOIKOVAV-775a725] A.B. Bonkos
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

P%]KOBOI[HTGHB o Csenenvs o Bnagensue L3N M3K B M
00pa3oBaTCIbHONU Bnaneney Opaxenalsunm 6.M. T

HpPOrpaMMBbI Maentadirarop 5ae6c86-OrakhelashvBM-6133e4 OpaxenamBuin

(OIKHOCTBD, yUeHasl CTENeHb, (mozmycs) (pacmudpoBKa MOIIHCH)

Y4YEHOE 3BaHUE)

o1 MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3aBeHyIOHIHH o A CEP&‘AEHMH ] BJﬂﬂE‘ﬂbLLE usn mau
BBIHchaIOH_IeH Bnageney Bonkoe A.B.
Kadeapbl Maewmaduratop R36959369-VolKovAV-775a7257 A.B. BonkoB
(IOIKHOCTD, yUeHasl CTENeHb, (mozrucs) (pacmudpoBKa MOIIHCH)

Y4YEHOE 3BaHUE)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGHOCTh MCTIOB30BaTh 3HAHUS TEOPETHUCCKUX U IKCTICPUMEHTAJIbHBIX METOIOB
HAYYHBIX MCCIIEIOBAHUN, TPUHIIUIIOB OpraHU3allMi HAyYHO-UCCIIE0BATEIBCKON JEATEIbHOCTH
N/I-1 Ucnionbs3yeT TEOPETUUECKHE U SKCIIEPUMEHTAIbHBIE METO/IbI HAYUHBIX MCCIICIOBAHUI

2. I1K-3 CriocoOHOCTh UCIIOIb30BaTh 3HAHNE TEOPETHUECKUX OCHOB pabounX MPOIECCOB B

SHEPreTUYECKUX MAIMHAX, allapaTaXx U yCTaHOBKAX MPH NPOESKTUPOBAHUH 00HEKTOB

PO EeCCHOHAIBHON e TEIHHOCTH
NJI-1 Ucnonp3yer TeopeTHyeckre OCHOBBI pa00UMX MPOLIECCOB B IHEPIrETUYECKUX MAIIHHAX,
amrmaparax M yCTaHOBKAaX IPH MPOSKTUPOBAHIH 00BHEKTOB IPOPECCHOHATBHOMN e TETbHOCTH
MOBBIIICHHON 3(h(PEKTUBHOCTH

1 BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanun: [Tucemennas padora
1. BnusHue ocoGeHHocTe skcruyarauu JI'M Ha KOHCTPYKIUIO U [TapaMeTpsl
ruapoarperaToB. OnucaTh MaTEMaTHYECKYIO MOJIEJIb KaXKJOT0 U3 UCII0JIb3YEMOr0 pacYE€THBIX
nakeToB. OCyIeCTBUTh PACYETHBIE UCCIIEAOBAHUS 10 BEPUPHUKALIMU UCTIONb3YEMbIX
pacuTeHbIX NAaKETOB C JaHHBIMU (PU3UUECKOTO 3KcniepuMeHTa (TecTrupoBaHue)
2. O1eHKa CTeNneHn KOHKYPEHTOCIIOCOOHOCTH HETPaIMIIMOHHBIX TEXHUUECKUX pEeIeHUH [is
JI'M. OpopMuUTh OTYET ¢ BKIIOUEHUEM TaOIMUYHBIX (OPM U IpapUueCcKUX UILTIOCTpAIUii
oobemoM 10-12 ctp (TectupoBanue)
3. Pa3zBurtue usnko-mMaremaTrueckux mojenen ruapoauHamuku JI'M. ComnoctaBuTh
pe3yibTaThl PACYETOB U (PU3UYECKOTO IKCIIEPUMEHTA, B ClIydyae HEOOXOJUMOCTH CAEIaTh
KOppek1uio pacuetHoi cetku (TectupoBanue)
4. CucTeMHBIN NOAXO ITPU MCCIEA0BAHNN U IPOEKTUPOBAHUY JIOMACTHBIX T'MIPOMAIINH.
[ToaroroButk 3D Mozens TpyObl U IJIACTUHBI 10 UHAUBUYaIbHBIM JaHHBIM (TectupoBanue)

BPC aucuunjavHbl

3 cemecTtp

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

Nunekc KM- | KM- | KM- | KM-

Pa3nen muciuIuinebl KM: 1 ) 3 4

Cpok KM: 4 8 12 16

CI10)KHOCTh KOHCTPYKIIMM M XapakTepa TEUEHHUI B JIOMACTHBIX
THJIPOTYpOMHAX U Hacocax

CucTeMHBIN NOAXO MPU UCCIEAOBAHUH U TPOCKTUPOBAHUH
nonacTHeIX TuapoManivd (JITM).

CoBpemennble TpeOoBaHUA K XapakTepuctukam JII'M Ha ocHOBe
0COOEHHOCTEH IKCIUTyaTalluy SHEPreTHUECKUX 00bEKTOB




Bnustaue ocobennocteit skcruryatanuu JII'M Ha KOHCTPYKITUIO U
napameTpbl THAPOarperaToB

Pa3BuTre METOIOB THAPOAMHAMUYECKOTO UCCIICOBAHNS U CUHTE3a
pabouux oprano JII'M. [Ipsimble u oOpaTHbIE 3a1a4H.

Pa3Butne Qpusnko-mMaTeMaTHUECKUX MOJIENIEH THAPOIMHAMUKH
JI'M

JlokanpHble ¥ T7100aIbHbIC YHCIIEHHBIE MCTOJBI pacucTa TCUCHUH B

JI'M

Pazputne q)HSHKO-MaTGMaTI/I‘-IeCKI/IX MOI[eHef/'I rUApOaANHAMHUKN

JI'M

[TpoexkTupoBanre OMOTOTHIECKH 0€30MACHBIX TUAPOMAIIINH IS
00BEKTOB THJPOIHEPTETUKH

OrieHKa CTeneH! KOHKYPEHTOCTIOCOOHOCTH HETPaAUIIMOHHBIX
TeXHUYECKUX perieHui st JII'M

Bec KM: | 25 25 25 25

$O06m1as yacts/[1s1 MpoMexKyTOYHOU arTecTanund
BPC kypcoBoii padoTbsi/mpoekTa

3 cemectp

Beca kOHTpOIBHBIX MeponpUsITHiL, Y0

Nunexc KM- | KM- | KM- | KM-

Paznien qucuumIumae KM: 1 2 3 4

Cpok KM: 4 8 12 16

W3y4uTh OCHOBBI (PU3UKO-MATEeMATHYECKOW MOCIIA UHTETPATbHBIX
MPEJICTaBICHUI U ypaBHEHUH AJs peuieHus npsmoit 3-D-
TUAPOJUHAMUYECKOMN 3a/1a4ul JJIs JJOMACTHBIX CUCTEM U CHEIU(UKY +
ee npumeHeHus K JII'M corinacHoO KOHKPETHOMY KypCOBOMY
3aJaHUIO

OCBOUTB CTPYKTYPY U AJITOPUTMHYECKOE COAECPKaHUE KOMILIEKCa
MIporpamm JJis YuciaeHHoro pemienus 3D 3anaun

OcBouts u peaIn30BaTh IJIsd KOHerTHOP’I JIONACTHOM CHCTEMBI
MCTOJUKY 3adaHUA NCXOJHBIX JaHHBIX

I1o pacueTHbIM TaHHBIM UCCIEA0BATh THIPOINHAMUYECKUE KaYeCTBA
JJAHHOM PELIETKU

Bec KM: | 25 25 25 25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCLUIUIMHE
[1K-1 N-1nk1 Hcnonp3yet | 3HaTh: CucTeMHBIH TOAX0/1 IPU UCCIIETOBAHUM U TPOEKTUPOBAHUHU JIONACTHBIX
TEOpEeTUYECKHE U | METOJIbl OITUMU3ALNH, B ruspomaiuH. [loarorosute 3D Moznens TpyOb! M MJIACTUHBI IO
JKCIIEPUMEHTAJIbHbIE TOM YHCJIE MHOTOMEPHBIE, WHIUBUIyaIbHBIM TaHHBIM (TecTupoBanue)
METO/1bI HaY4HbIX | IPOEKTHUPOBaHHUs JonacTHIX | BiusHue ocobennocrelt skcrtyarauuu JII'M Ha KOHCTpYKLIMIO U
UCCJIEJOBaHUM TUIPOMAILIHH C napameTpsl rujipoarperatos. OnucaTbh MaTEMaTHYECKYIO MOJEIb KaXKI0r0
ONTUMHU3UPOBAHHBIMU U3 UCII0JIB3YEMOTr'0 PACUETHBIX MMaKeTOB. OCYIIECTBUTH PaCUETHBIC
[IOKa3aTeIsIMU KauecTBa WCCIICIOBAHMSI 110 BEPUPHUKAIIMH UCTIONB3YEMBIX PACUTCHBIX TTAKETOB C
METObl MATEeMaTHYECKOTO JaHHBIMU (pu3nYecKoro 3kcrnepuMenTa (TectupoBaHue)

MOJICIIUPOBAHUS pabounX
IIPOLIECCOB B MPOTOYHBIX
4acTsX U JIONACTHBIX
TUIPOMAIINH U OCHOBHBIE
CIIOCOObI
9KCIIEPUMEHTAIBHBIX
HCCIEA0BAHUH TAHHBIX
00BEKTOB

YMers:

IIPUMEHSITH CYILIECTBYIOLINE
MTO/IXO0/IbI UCTIOJIb30BAHUS
MIPUPOIOTIOT0OHBIX
TEXHOJIOTH NPU CO3aHUHN
KOHKYPEHTOCTIOCOOHBIX
TUIPOMALINH
(dbopmupoBarth (HU3MKO-
MaTeMaTHYeCKHe MOJIEIN




TUAPOJAVMHAMHKHU JIOTTACTHBIX

TMAPOMAIINH

I1K-3 N-1nk-3 Hcnonp3yet | 3HaTh: PazButue gusnko-mareMaTHUECKUX Mojieneil ruapoauHamMuku JII'M.
TEOPETUYECKHE OCHOBBI | 00IIIME 3aKOHOMEPHOCTH ConocTaBUTh pPe3ysIbTaThl pACUETOB U (PU3UUECKOr0 SIKCIEPUMEHTA, B
pabouux  HpOLECCOB B | IPUMEHEHHUs cllyyae HeOOXOAUMOCTH CIENaTh KOPPEKIMIO PACYETHOM CETKU
SHEPreTUYEeCKUX MalIWHAX, | IPUPOAONOI00HBIX (Tectupoanue)

anmaparax W YCTaHOBKax
npu POCKTHPOBAHUHT
00BEKTOB
npoeCCUOHATLHON
JESTSIIbHOCTH TTOBBIIICHHOM
a3 dexTuBHOCTH

TEXHOJIOTHUM ISt
MOBBILLIECHUS TOKa3aTeNnen
KauecTBa
paboToCrocOOHOCTH
JIOTIACTHBIX TUAPOMAIIHH
o0111e 3aKOHOMEPHOCTH
(bU3HYECKUX MPOIIECCOB,
OTIpeeSIoNINe
THIPOIMHAMUYCCKHEC
XapaKTePUCTHKH,
paboTocrnocoOHOCTh U
MOKa3aTesn KauecTBa
JIOTIACTHBIX THIPOMAITHH
YMeTs:

MTPOU3BOIUTH BIIOJTHE
000CHOBaHHBIE OIIEHKU
OnpeAesIEMbIX TOKa3aTenen
KauecTBa BHOBb
CIPOEKTUPOBAHHBIX
THUAPOMAIIUH C YI€TOM
0COOeHHOCTEH
(YHKITMOHUPOBAHUS
KOHKPETHBIX
TEXHOJOTHYECKHUX JIMHUN U
IIUKIIOB

MIPUMEHSITh
OCHOBOTIOJIATAIOIINE 3HAHUS

OreHka CTeneHn KOHKYPEHTOCTIOCOOHOCTH HETPAIUIIMOHHBIX TEXHHUECKUX
pemenuit s JIT'M. OGopMUTh OTYET ¢ BKIIOUEHHUEM TaOJIMYHBIX GOpM U
rpadguyeckux mwutoctpanuii oobemom 10-12 crp (TectupoBanue)




MEXAHUKH TEKYUUX CPEA U
€€ MPUMEHEHHUE K
TUAPOIMHAMUAYECKON TEOPUU
JIONIACTHBIX MaIlluH




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. CucreMHbIH moaAXox NMpu UCCJIICA0OBAHUM U IPOCKTUPOBAHUMA JIONIACTHBIX

rHaApoOMallH. IloaroToBUTH 3D MOJ€Jb prﬁbl H INIACTUHBI 110 HHAUBUAYAJBbHBIM JaHHBIM

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBegeHHs] KOHTPOJIBHOIO Mepomnpusitusi: Pabora mnpoBOIUTCS NIHCbMEHHO.
CryneHTy BblIaeTCsl UHAUMBUYalbHOE 33aJaHUE B BUJE TecTa. Bpems npoBenenus 15 muH.

KpaTkoe conep:kanue 3a1aHusi:

OLeHUTh B paH)KUPOBAHHOM MPECTABICHUHN CI0KHOCTh KOHCTPYKIMI MOIHBIX JITM 1
MIPOCTPAHCTBEHHO-BPEMEHHOM XapaKTep ABMKEHHUSI pabouero Tejia B UX MPOTOYHBIX YaCTSIX.
OyYHKIMOHAT Ka4eCTBa M0 YHEPTEeTHYCCKUM U KaBUTAIIMOHHBIM KadecTBaM TUAPOTYpOUH U
HacocoB. OLIEHUTH M0 CTeNeH! BIHsHUS Ha paboTocnocobHocTs JII'M, BbIX0oA U3 cTpos
OCHOBHBIX y3JI0B THAPOArperaToB. BilMsiHue HOBBIX TEXHUYECKUX PEIICHUI ITPU CO3IAHUU
ANEKTPUYECKUX MAIIUH Ha OOJMK CO3aBa€MbIX THAPOMAIIIUH.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOJbl MaTEMaTUYECKOIO
MOJIETTUPOBAHUS pabounx
IPOLIECCOB B MPOTOYHBIX YACTIX H
JIOIMaCTHHBIX TnapoMalinH u
OCHOBHBIE CIIOCOOBI
SKCIICPUMCHTAJIbHBIX
UCCIIEIOBaHUN JaHHBIX OOBEKTOB

1.3HaTh OCHOBBI TEOPUH MEXAHUKH >KUJKOCTH U ra3a
2.3HaTh (U3NUECKHE CBOMCTBA TEKYUUX CpPE],
(byHIaMeHTalIbHbIE 3aKOHBI M YPAaBHEHUS MEXaHUKU U
TEPMOJUHAMUKHU

3.KOHCTPYKTUBHBIE 0OCOOEHHOCTH HACOCHBIX arperaros,
(YHKIIMOHUPYIOIIUX B Pa3IUYHbBIX TEXHOJIOTHUECKUX
LUKIIax

4.xnaccuuKaluio pa3IuYHbIX BUJIOB OTEPH B
rUJIpoMaIlInHax

5.mepeioBble TEHAEHLIUN CO3/1aHNS HOBBIX
ANEKTPONPUBOJOB U TEHEPATOPOB ISl THAPOMAILNH
6.nanbonee 3(h(hekTUBHBIE CIIOCOOBI PETYITHPOBAHUS
ANEKTPONPUBOJOB U CUCTEM MOAJIEPIKAHUS YACTOTHI
BpallleHUs T€HepaTOPOB TUAPOTYpOUH

7.3axoubl yrpasienus G (§, t), 1elicTBYIONIHE
BO3MYyIlleHUs F , HakyagpIBaeMble Ha OOJIMK CUCTEMBbI
orpanudeHus O, obecreynBaroIre JOCTIKEeHUE nenu Y
pu npoektuposanuu JII'M

8.MeTOo/Ibl pacueTa MPOCTBIX U CIOKHBIX THIPOCUCTEM, B
KOTOpBIX paboTaroT npoektupyemsie JII'M

YMers: IIPUMEHSATD
CYLIECTBYIOILNE MO/IXOJ1bI
MCIIOJIb30BaHUs

IPUPOJONOJOOHBIX  TEXHOJIOTUH
npu CO3aHHUHU
KOHKYPEHTOCTIOCOOHBIX
TUIPOMAIINH

1.0CyIIeCTBIATh MPOEKTHBIE Pa3padOTKU U CTPYKTYPHO-
napamerpudeckuii cunrtes JII'M

2.01penensTh OCHOBHBIE TEOMETPUYECKUE ITAPAMETPbI
3JIEMEHTOB MPOTOYHBIX yacTen JII'M

3.0CYIIECTBIIATH AITOPUTMbI KOHCTPYKTHUBHBIX
W3MEHEHUHN OTJIENbHBIX Y3JI0B U AJIEMEHTOB T'UpOMAIlH
C LIeJIbIO MOBBILIEHUS UX pabOTOCIIOCOOHOCTH
4.MpoU3BOIUTH CTATUCTUYECKYIO 00pabOTKY
MH(OpPMAIIUU IO BBIXOY U3 CTPOS OTJENIBHBIX Y3JI0B
TUIPOMAIITNH




5.0CymIecTBIATh pacyeT paboynx mapaMeTpoB
THJIPOMAILUH NPH U3MEHEHUH YaCTOThI BPALLICHHS
MIPUBOJHOTO JIEKTPOIBUTATENS MM T'eHepaTopa
6.011eHUBATh SKOHOMUYECKYIO 3()(HEeKTUBHOCTD
BO3HMKAIOLIYIO 33 CUET ONTUMH3ALNH ITPEUIOKEHUH 110
PETyIUPOBAHUIO THIPOMAIINHBI IPUMEHHUTEIBHO K
yCIOBUSIM (DyHKIMOHHUPOBAHHS KOHKPETHOM
THJIPOCHCTEMBI

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenka: 3a4TE€HO

Onucanue xapakmepucmuku blnoiHenus 3Hanus; OUeHKa "3a4TeHO" BBICTABISETCS €CIIM 3a/laHue
BBITIOJIHEHO MPaBUIILHO WK C HE3HAUUTEIbHBIMU HE10YETaMHU

Ouyenka: HE 3a4TECHO

Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKE HE BBIMIOJIHEHO B OTBEJCHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-2. Bausinue ocodennocreii sxcniayaranuu JI'M Ha KOHCTPYKIUIO M IapaMeTpbl
ruapoarperatoB. OnucaTb MaTeMaTHYECKYI0O MO/IeJIb KAKA0T0 U3 UCI0JIb3yeMOr0 pac4eTHbIX

MMaKeTOB. OcyI[IeCTBI/ITb PAaCYE€THBIC UCCJICA0OBAHUSA I10 Bepnq)mcamm HCIOJb3yEeMbIX

pacyYTeHbIX NAKETOB € JAHHBIMHU (PU3MYECKOT0 IKCIIEPUMEHTA

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJBLHOIO MeponpustTusi: PaboTa npoBOAWTCS MNHUCHMEHHO.
CryneHTy BbIJAETCS MHAMBHIyaIbHOE 3a/1aHNE B BUJE TecTa. Bpems npoBenenus 15 muH.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

OcHOBHBIE IPUYNHBI PA3IUUU KOHCTPYKTUBHBIX PELICHUI IPUMEHSIEMOIO HACOCHOTO
obopynoBanus 11t TOL u cucrem BogocHabxkeHust. ConocTaBiieHHe MPOTHO3HBIX TTOKa3aTenen
HaJIeKHOCTH, pecypca U 3Hepro3hpeKTHBHOCTH MHHOBAIIMOHHBIX IHapoarperatoB i ['OC u
I'ADC. OueHuth BIUsSHUE BOAHO-XUMUUYECKOTO PEKUMa IHEProoOhEKTa Ha TpeOyeMble
KaBUTALIMOHHBIE Ka4eCTBAa HACOCHOTO arperara. OCyniecTBUTh paHXKMPOBAaHUE OCHOBHBIX
HallpaBJICHUN KOHCTPYKTUBHBIX U3MEHEHUI TpoToyHOoM yacTu JII'M npu amanranuun
TUAPOMALIMHBI KOHKPETHBIM YCJIOBHUSM JKCILTyaTallUu.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: METOAbI OIITUMH3AIINU, B

TOM qucCJIC MHOT'OMCPHBEIC,
IMPOCKTUPOBAHUA JIOITACTHBIX
TUApOMAIINH C
ONTHUMU3HUPOBAHHBIMU

IIOoKa3aTeiIsIMH KadyeCTBa

1.0co0eHHOCTH OCTPOEHUS IEHTPATU3OBAHHBIX CHUCTEM
TETJIO U BOJIOCHAOKEHUS

2.0CHOBHbIE HaNpaBJIEHUS MOBBIIIEHUS BbIpadaThIBaEMO
MoIHocTH Ha TOC

3.HOBBIE MEPCIIEKTUBHBIE HAIIPABIICHUS
COBEPIIEHCTBOBAHHUS I'MIPOTYPOUH M 0OpaTUMBIX




TUAPOMAIINH

4.3HaTh OCHOBHBIEC HAMPABIICHUS PA3BUTHUS U
coBepieHcTBa obopynosanust [[9C u TADC
5.0U3NKO-XMMHUYECKHE CBOMCTBA TIEpEKAYNBaEMON
paboueii cpepl

6.3HaTh OCHOBHBIE 3aKOHOMEPHOCTU U3MEHEHUS
3HAuYEHUS JIaBJICHUS HACHIIIIEHHOTO Iapa padouei cpesbl
OT TEMIIEPaTyphl

7.3HaTh PEKOMEHyeMbIi pabouuii 1uamna3zoH
(GyHKIIMOHMPOBAHUS HACOCHBIX arperaTos,
MIPUMEHUTEIBHO K KOHKPETHBIM YCIOBUSAM UX

JKCILTyaTaluu
8.0CHOBHbIE 3aKOHOMEPHOCTH MOJ00US THIPOMAIINH
YMmetrs:  dopMupoBath  (HU3HKO- 1.oCcymIecTBIsATh pacyeT nepecyeT KaBUTAIIMOHHBIX
MaTeMaTU4YeCKHe MO KauecTBa HACOCHBIX arperatoB B 3aBUCUMOCTH OT
TUAPOTUHAMUKHI JIOTIACTHBIX TeMIIepaTyphl padodeil cpeibl
TUAPOMALINH 2.paccuuThIBaTh PACXOJ] OXJIAXKIAIOIIEH KUIKOCTH IS
YIUIOTHUTEIBHBIX Y3JI0B ¥ TOIIIUITHUKOBBIX OTIOP
TUAPOMAILINH

3.mpoeKTHpOBaTh 00paTuMblie ruapoMaIuiel st [ADC
pa3nUYHbIX pabOUYMX MapaMeTpoB

4.0CyILIECTBIISITh CPAaBHUTENIbHYIO OLIEHKY HOBBIX
KOHCTpYKTUBHBIX ucnonasenuit '9C u '’ADC no
LIIMPOKOMY CHEKTpPY IOKa3aTesiel HaJle)KHOCTU U
paboTOCIOCOOHOCTH, IPU OTPAHUYEHUSIX Ha
HKOJIOTHYECKYIO 0€301acHOCTh

5.oLleHUBaTh BIUSHUS U3MEHEHUS BOIHO-XUMHYECKOIO
cocraBa pabouell cpe/ibl Ha KaBUTALlMOHHbIE Ka4ecTBa
THJIpOMAaIluH

6.0CYIIECTBIIATD MTEpECYET KaBUTAIMOHHBIX KAYECTB
HACOCHBIX arperaToB B 3aBUCHMOCTH OT 00beMa
pacTBOpeHHOro raza u pH nepexaunBaeMom KUJIKOCTH
7.paccUUTHIBATH T€OMETPUUECKUE MTapaMeTpPhl ITHEKOB
8.0CyIIeCTBIATh EpecUYeT paboYnX XapaKTePUCTUK
HACOCHBIX arperaToB MPH U3MEHEHUH BEITUYMHbI
BBIXOJIHOW KPOMKH pabodero Koyeca

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHkKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPABMJIBHO UJIU C HE3HAUYUTEIBHBIMU HETOUETaMHI

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHKM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-3. PazButue pu3nKo-MaTeMaTH4ecCKuX Moaeseil ruapoannamuku JII'M.
ComnocTaBuTh pe3y/ibTAaThl PAC4eTOB H (PU3MYECKOI0 IKCIIEPUMEHTA, B ClIyyae
HEe00XO0MMOCTH C/1eJ1aTh KOPPEKIHUIO PACYeTHOMN CeTKH

®opmbl peaausanun: [lucpmennas pabora
Tun KOHTPOILHOr0 MeponpuaTHa: TecTupoBaHue
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Bec koHTpObHOrO MeponpustTusi B BPC: 25
IIpouenypa mnpoBegeHHs] KOHTPOJIBHOIO Mepomnpusitusi: PaGora mnpoBOIUTCS NHCBMEHHO.
CryneHTy BbIIA€TCsl MHIMBUIYAIbHOE 3a/I1aHKE B BUE TecTa. Bpems npoBenenus 15 MuH.

KpaTkoe conep:kanue 3a1aHusi:

Ha npumepe ncronb30BaHMs pacyeTHBIX MAKETOB Ansys, MOKa3aTh OCOOCHHOCTH TOCTPOCHHUS
pacyeTHOW CETKH U3 yCIOBUS MUHUMHU3ALMHA BPEMEHH pacyeTa OJHON UTEpalluy U M10Ka3aTh
IPEeUMYIIeCTBA M HEJOCTATKH UCIIOIb30BAHUS PAa3IMUHBIX (POpM pacdyeTHoi ceTku. [laTh
CHUCTEMHO OOYCJIOBIICHHYIO OIIEHKY obJiacTei mpumeHenus oqHo 1D-, nByx 2D-, Tpex 3 D-
MEPHBIX IIOCTAHOBOK IIPU UCCIEAOBAHUHU THAPOAMHAMHUYECKUX cBOWCTB JII'M, B 3aBHCHMMOCTH
OT OBICTPOXOIHOCTU THIPOMAIMHBI. Mozenu TypOyIeHTHOCTH, UCIIOJIb3yeMbIe B ITaKeTax

Ansys u Flow Vision.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: oOOmMe 3aKOHOMEPHOCTH

1.pacueTHbIi akeT Ansys JAJ1s aHaJIM3a

NPUMEHEHHUS  IPHPOIOINOT00HBIX TUAPOIMHAMUYECKMX KaYeCTB TUAPABINYECKOrO
TEXHOJIOTMM I TOBBILICHUSA o0opynoBaHus
oKa3aTeJei KauecTBa u 2.KOHCTPYKTUBHBIC 0COOCHHOCTH MPOTOYHBIX YacTeH
pa6OTOCHOCO6HOCTI/I JIOITACTHBIX FI/IIIpOMaHII/IH, HpI/IBOI[ﬂHII/IM K ITOBCIIICHHBIM FpaI[I/ICHTaM
TUAPOMAIITUH CKOPOCTEH
3.xi1accu(UKAIHIO THAPOMAIINH B 3aBUCUMOCTH OT UX
paboYKx mapameTpoB
4.0cobennoctu noctanoBok 1D, 2D, 3D
THAPOIMHAMUYECKHX 33]1a4 aHATHN3a JIOMACTHBIX CUCTEM
FI/II[pOMaIHI/IH
5.0CHOBHBIE MOAXO/BI TS 3aMBbIKaHUS YPaBHEHHHA
IBIOKeHNs xuaxoctu Hasse — CTokca
6.CTPYKTYpY TYpOYJIEHTHOTO MOTPAHUYHOTO CIIOs
YMers: HPUMEHATH 1.nonp30BaThCs rpaUUECKUMHU MMAKETAMHU IS
OCHOBOITOJIAraroIINe 3HAHHS MOATOTOBKH UCXOHOU WH(pOPMALIUK HEOOXOAMMON st
MEXaHUKA TEKy4YuX cpex u eé pacueTHBIX UCCIIEJIOBaHUM B MakeTe Ansys
MPUMEHEHUE K 2.1Mpu TOATOTOBKE UCXOAHON reOMEeTpUYEeCKON
TUAPOJNHAMUYECKON TEOpUH MH(}OPMALIUY YYUTHIBATH MUHUMHU3ALIUIO TIOTPEOHOTO

JIOIMaCTHBIX MalllnH

JUIs pacyeTa MallMHHOTO BPEMEHU
3.0CyIIECTBIATH OATOTOBKY BCEl HEOOXOAUMOI
UCXO/IHOM reomeTpuueckoit nupopmanuu s 1D, 2D,
3D ruapommHAMHUYECKHX 3a7ad

4.MpoBOIUTH aHAIIN3 MOJyYEHHOW pacueTHOU
nHpopmanuu

5.3a7aBaTh pa3NIUYHbIe MOJENN TYpPOYJISCHTHOCTH B
pacueTHbIX nakerax Ansys u Flow Vision

6.MEHATh I'PAaHUYHbIE YCIOBHS, B TOM YUCIIE MOJEIH
TypOYJIEHTHOCTH, JIJIsl POBEICHUS PacueTHBIX
UCCIIEI0BAaHUI

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 3a4TCHO
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Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIH 3aJJaHue
BBITIOJTHEHO MTPABMIIHO MJTU C HE3HAYUTEIIBHBIMU HEJI0YeTaMHU

Oyenka: HE 3a4TEHO
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

KM-4. Onenka creneHy KOHKYPEHTOCIIOCOOHOCTH HeTPAAUIIMOHHBIX TEXHUYECKUX
pewmtenuii 1Jst JI'M. Odopmuts oT4er ¢ BKIAIOYeHHEM TA0JUYHBIX (POPM M rpaduIecKux
WuIcTpanuii oobemom 10-12 crp

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJIBHOTO MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBedeHHsT KOHTPOJIBbHOr0 Meponpusitusi: Pabora mNpoBOAUTCS MHUCHMEHHO.
CryneHTy BblIaeTCsl UHAUBUYaIbHOE 33aJJaHUE B BUIE TecTa. Bpems mpoBeneHus 15 MuH.

Kparkoe conepxanue 3ajanus:
Jlis IeHTpOoOeKHOr0 Hacoca ¢ reTepOreHHOM JIONAaCTHOM CUCTEMOM, [T 3aJJaHHbIX
WHJVBHyAJIbHBIX 3HadeHui napameTpoB PK, mocTpouTs TpeyroapHUKN CKOPOCTEN Ha BXOJIE
U BBIXOJI€ U3 JIONACTHOM CHUCTEMBI JJIsl TPEX PEKUMOB pabOThI COOTBETCTBYOMUX Qmax, Qopt,
Qmin.

Qmax

e ! _ Omin
L ~Qopt

HpeI/IMYH_ICCTBa N HCOOCTATKHU MI/IKpOTyp6I/IH C BOAOBOJOM B BHUIC CI/I(I)OHa BI>I6paTB OJJH
BApPHUAHTOB CXCMHOT'O MCIIOJIHCHHA YKa3aB OCHOBHBIC IIPEUMYIICCTBA BI)I6paHHOFO PEeHICHUA.

1
1

Ocy1ecTBUTh KAUECTBEHHYIO OLIEHKY ONTHMU3UPOBAHHBIX MOKa3aTeNel Ha/leHOCTH U
JIOJITOBEYHOCTH NMUTATENBLHOTO Hacoca /il (yHKIIMOHUPOBAHUS B COCTABE YHEProOI0Ka Ha
CBEPXKPUTHUYECKHE TTapameTpsl mapa, ( t = 6200C). Pors mpupoaonogo0HbIX TEXHOJIOTHI B
NOBbIIIEHUH dHeprodgdextuBroct JI'M

.S

N1
Ca®
N4 NS
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3Hath: oOmME 3aKOHOMEPHOCTHU
buznueckux MPOIIECCOB,
OIpeesoIne
TUAPOIMHAMUYECKHE
XapaKTePUCTHKH,

pa6OTOCHOCO6HOCTB H IIOKa3aTcJin
KauCCTBa JIOMMACTHBIX T'MAPOMAaIlINH

1.3HaTh OCHOBBI TUAPOJUHAMUYECKON TEOPUU
JIOTIACTHBIX THIPOMAIINH

2.BIMSTHUE COTJIACOBAHHOCTH 3JIEMEHTOB MTPOTOYHOM
YacTH Ha BEJIMYUHY [TOTEPh U Pa3BUBAEMBII HAIIOP
3.0CHOBHBIE KOHCTPYKTUBHBIC PEIICHUS
MUKPOTUIPOTYPOUH , paboTaromuX Ha HU3KUX Hamopax
4.TpeboBaHUs K aBTOHOMHBIM YHEPTOMCTOYHHUKAM, B TOM
yuclie 00ecrieueHrne CaMOBCaChIBaHUS MPU ITyCKe
THIIPOTYPOUHBI B paboTy

5.0CHOBHBIE KOHCTPYKTUBHbBIE OCOOEHHOCTH HAaCOCHOTO
000pyI0BaHUS MEPEKAUYNBAIOLIETO PabOUyI0 Cpeay ¢
temnepatypoi Boiie 2000C

6.KOHCTPYKTHUBHBIE CXEMHBIC TTIOCTPOCHHSI SHEPTrOOIOKOB
Ha CCKII u ocHOBHBIE TpeOOBaHUS K HACOCHOMY
000pyI0BaHHUI0, pabOTAIOIIEMY B COCTAaBE JAHHBIX
9HEPro0JIOKOB

7.0CHOBHBIC MPUHITUTIBI ONOMUMETHKH -
BOCITPOM3BENICHUS CUCTEM, MOJICIICH U SJIEMEHTOB
MIPUPO/BI TSl pEeUICHHs] TEXHUUECKUX 3a7a4

8.BIIMsIHME N3MEHEHUS YCIOBHI CMAaYMBACMOCTH
(YHKIIMOHATBHBIX TTOBEPXHOCTEH 2JIEMEHTOB
THUAPABIMYECKUX CUCTEM HA TOTEPU SHEPTUH

YMeTh: IMPONU3BOAUTH BIIOJIHE
000CHOBaHHBIE OLICHKHA
OMpeCaACIIICMbIX MOKa3aTeseh
Ka4dycCTBa BHOBb

CIPOEKTUPOBAHHBIX TUAPOMAIINH
c y4eToM ocobeHHOCTeH
(YHKIIMOHUPOBAHUSI KOHKPETHBIX
TE€XHOJIOTUYECKUX JIMHUN U [IUKJIOB

1.yMeTb BBIYUCIIATH 3HAYEHUS OTHOCUTEIILHOM,
MIEPEHOCHOM U aOCOMIOTHBIX CKOPOCTEH JI1 MOCTPOCHUS
TPEYTrOJbHUKOB Ha BX0J€ U Bbixoje u3 PK
2.MCH0JIb3Ys, YpaBHEHUE Diiiepa pacCUUTHIBaTh
pa3zBuBaeMsbiii JII'M Hamop

3.MpOEKTUPOBATH ANEMEHTHI IPOTOYHBIX YacTEH
MUKPOTUAPOTYPOUH ISl HU3KUX U CBEPXHU3KHUX
HaropoB (H<2m);

4.ompenensTh OCHOBHBIE TTapaMeTPhl MUKPOTYPOUH U3
YCIIOBHSI MUHUMYyMa MOTEPb BO BCEM MIPOTOYHOM TPAKTE
C y4€TOM MUHUMYyMa TIOTEPh B BOJIOBOJIE
5.paccuuThIBaTh TpeOyeMble MapaMeTPOB HACOCHOTO
arperaTa B 3aBUCUMOCTH OT TE€MIIEpaTyphbl
IIEPEKAYNBAEMON CpEBI

6.0mpenensaTh HanboJee BHITOJHBIE CIOCOOBI MPUBOJIA U
peryaupoBaHusl HACOCHBIX arperaToB JJisi TOBBIIICHUS
HaJEKHOCTH SHEProOIOKOB

7.0TIpeAeNATh YrOJ CMaYMBaHUSI M YTOJI CKAThIBAHUS
TBEPJbIX MOBEPXHOCTEN

8.MCI0IB30BaTh MPUPOIOTIOIOOHBIC TEXHOIOTUH IS
COBEPILIEHCTBOBAHUS TMAPOMAIIINH

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO

Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. OI.[CHKa "3a4TeHO" BBICTABIISACTCS €CIIH 3aJaHuC
BBIITOJIHCHO ITPABUJIBHO WJINM C HE3HAYUTCIbHBIMHA HEA0OUYETaAMU

OueHKa.‘ HC 3a4TCHO
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "He 3a4TCHO" BBICTABIISICTCS CCIU
3aJaHHUEC HE BBIITOJITHEHO B OTBe,Z[GHHBIﬁ CPOK HJIM pE3YJbTAaT HEC COOTBETCTBYCT 3aJaHHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Ymeepoicoaio:
3as. xaghedpoii

3K3AMEHAIIMOHHBIN BUJIET

Ne 1
M>BHU Kadempa I'T'M Jducuunummuaa Vccnenoanue u —
npoexktuposanue JII'M —

Hucruryr UI'BUD —

1. IIpocTpaHCTBEHHBIN HECTALIMOHAPHBINA XapaKTep TEUEHUN B MPOTOYHBIX yacTsax JII'M.

2. ®U3MKO-MaTeMaTHIECKasi MOJIENb U KPaeBbI€ YCIOBUS IPU UCCICAOBAaHUN BOJTHOBBIX
MPOLIECCOB B MPSIMBIX BOAOMPOBOAAIIUX ycTporcTBax JITM.

3. HOHy‘-II/ITI) B])Ipa)KCHI/IC JJIA B3BCIH€HHOI>'I HCBA3KHU B YUCJICHHOM METOAEC KOHTpOJ'H)HI)IX
00BEMOB.

IIpouenypa npoBenenust

MIPOBOAMTCS B YCTHOH (hopme 1o OuieraM B BUE MOJTOTOBKU M M3JI0XKEHHS Pa3BEPHYTOrO OTBETA.
Bpewms Ha moAroToBKY OTBETa HE MEHEE 75 MUH

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: N-1nk-1 Mcnonbs3yer TeopeTudeckre 1 S3KCIIepUMEHTAIbHbIE
METO/Ibl HayUHBIX UCCIIEJOBaHUM

Bonpocel, 3aganus
1.1. Posib TONacTHBIX THIPOMAIIMH B UHAYCTPUAIBHOM X031 CTBE CTPAHBI.

2. HacocHoe o0opyoBaHue IEHTPATM30BAHHBIX CUCTEM TEIJIO U AJIEKTPOCHAOKEHUS

3. [IpoexTpoBaHue THAPOMAIIHH C UCTIOIB30BAHKUE MPUPOIOTIOTOOHBIX TEXHOIOTHM.

2.1. BiusiHue BHEUTHUX U BHYTPEHHUX (PaKTOPOB HA pabOTOCTIOCOOHOCTH U PECYpC HACOCHOTO
000opyToBaHUs.

2. OcoOeHHOCTH MOJITOTOBKU UCXOHBIX JAHHBIX JJI pereHus: 3D ruapoimHaMUIecKoro

metoma MOU.
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3. YcnoBHoe pa3zeneHre pabodero noroka B padbouem KaHaje Ha 00JIacTh TypOYIEHTHOTO
A1pa 1 00JaCTh NOTPAHUYHOTO CIIOSI.
3.1. 3D runpoaunamuueckuii meroq MOU

2. HepemieHHble mpoOIeMbl THIPOMEXaHUKH, B T.4. ISl IPOTOYHBIX TpakToB JII'M.

3. LleneHanpaBiieHHOE U3MEHEHHUE YCIIOBUN CMAaUMBAEMOCTH IIOBEPXHOCTENW pabOuMX KaHAJIOB
THJIPOMAILIUH JUISI TOBBIIEHUS 3HEProd3(h(HEeKTUBHOCTH.

4.

1. XapakTepHsble CIOCOOBI PErYIMPOBAaHUS paOOTHl HACOCHBIX arperaToB Ha SHEPreTUYECKUX

o0BeKTax.

2. OneHKa rHIpaBIMYECKUX MOTEPh B pabOYMX KOJIecax HACOCOB IPU MPOSKTHPOBAHUHU
JIONIACTHOM CHUCTEMBI.

3.IloBEIIEHNE 3(1)(1)6KTI/IBHOCTI/I HAcOCOB HU3KOM 6BICTpOXOI[HOCTI/I Ha OCHOBC HUCIIOJIBb30BaHUA

I'CTCPOIrCHHBLIX JIOIMMACTHBIX CUCTCM.

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.ITpu nmoAroToBKe UCXOIHBIX NaHHBIX A pewmeHus 3D meton MOU He 3amaercs reomeTpus:
OTtBeTsI:
1. nonacTHON CUCTEMBI
2. OJIMKHET O cliena
3. nanbHero ciena
Bepnpsiii oter: 3
2.Ilpu co3nanuu HOBOW TUAPOMAIIHHEI (POPMUPYETCS TEXHUIECKOE 3a/IaHHE:
OtBeTsI:
1. mpousBoauTenEmM
2. motpedurenem
3. IpoIaBIIOM 00OPYAOBAHUS
BepHnblii oTBeT: 2
3.MI3MeHeHue ycaoBHi cMauyMBaeMOCTH TOBEPXHOCTEN paboYnX KaHAJIOB TUAPOMAILNH
MIO3BOJISIIOT:
OTBeThI:
1. yMEHBIINTB OTEPH
2. UI3MEHUTH NTapaMeTphbl IIPOMAIIHHBI
3. yBEIMYUTHh KOPPO3HOHHYIO CTOMKOCTH TPOTOYHOM YacCTH
BepHslii oTBeT: 2
4.1Ipu noArOTOBKE MCXOAHBIX JaHHBIX JUIs peuieHus 3D rugpoaunamMuueckoil 3agaun MOU He
3aJ]aeTCsl TEOMETPHSL:
OtBeThI:
1. nonmacTHOM cHCTEMBI
2. 6IMOKHETOo cliesia
3. manmpHero ciena
BepHnblii oTBeT: 3
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2. Komnerennusi/Muaukarop: NJ-1nk-3 Ucnonb3yer TeopeTuueckrie OCHOBBI pab0YHX MPOIECCOB
B DHEPreTHUECKUX MalllMHaX, afnaparax U yCTaHOBKAX MpU MPOEKTUPOBAHUU OOBEKTOB
npodeCCHOHATBLHOM 1A TENbHOCTH MOBBIIICHHOW 3 (EKTUBHOCTH

Bomnpocel, 3axanus
1.1. Posib pac4eTHO-TEOPETUUECKUX METOJIOB UCCIICIOBAHUN B ONTUMHU3AIUU
THJIPOJMHAMUYECKUX MTPOIECCOB B THAPABINYCCKUX MAITHHAX

2. OcoOEeHHOCTH MPOSKTUPOBAHUS THIPOMAIIIMHBI Ha 3P PEeKTHBHYIO pabodyr0 001aCTh.

3. Pacimpenue 3¢ppextuBHOM paboueii 30HbI paAuaIbHO-OCEBBIX THAPOTYPOHH 3a CUET
JIBOMHOT'O PETYJIMPOBAHUS
2.1.  TIpoektupoBanue pabounx konéc nmo cxeme 1D — 3D.

2. VueT ocobeHHOCTEH BOJHO-XHMMHNYCCKOI'O COCTaBa nepeKaqHBaeMoﬁ CpE€aEbl ITpu
MMPOCKTUPOBAHHUHU JIOITACTHBIX T'MAPOMAIINH

3. Omaomepnbie MeTo b (1D) METOABI MPOSKTUPOBAHUS JIOMTACTHBIX THPOMAIITIH.
3.1. Iloka3zarenu pabOTOCIIOCOOHOCTH U MOKA3aTeNIN KayecTBa JIOMACTHBIX I'MIPOMAILINH

2. KBazurpéxmepnsnie (2D-3D) u Tpéxmepnbie MeTo bl (3D) mpoeKTHpOBaHUS JIOMACTHBIX
TUAPOMAIITUH

3. OcoGeHHOCTH NOATOTOBKY MCXOAHBIX TAaHHBIX /IS peHus 3D ruaponnHaMudeckuii MeToa
MOMU.
4.1. IsymepHblie MeTob! (2D) npoeKTUpOoBaHUS JIONACTHBIX TMAPOMAIIUH

2. Ucnionp30BaHue MOJUHOMHAIBHBIX 3aBUCUMOCTEN besbe 11st onmucaHusi reoMeTpuu
MIPOEKTUPYEMON JIONACTHOW CHUCTEMBI.

3. [MonupsiaHbIE TOMACTHBIX CUCTEM, OCHOBHBIE OCOOEHHOCTH MTPOSKTUPOBAHHUS.
5.1. CymecTByronye moxoabl K MPOSKTUPOBAHUIO HIIEMEHTOB MPOTOYHON YaCTH JIOMACTHBIX
TUIPOMAIIHH.

2. OHpC,I[CJ'ICHI/IC OCHOBHBIX '€COMCTPHUYCCKUX ITAPAMCTPOB pa6oqero KOJICCa B MepHﬂHaHHOﬁ.
MPOCKIMKU HaA OCHOBEC MUHUMH3allNN q)YHKHI/IOH’cU'Ia KadecCTBa.

3. [IpoexTupoBaHue THIPOMAIIIUH C UCTIOIB30BAHUEM MPUPOIOTIOAOOHBIX TEXHOIOTHUM.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.ITpu sHEPTeTHYECKUX UCTIBITAHUSX THAPOMAIIIHHBL, TIOBBIIICHHE HATIOPHOH XapaKTEPUCTHKH
00yCJIOBJIEHO YMEHbILIEHHEM KaKUX BHJIOB ITOTEPH B JIOMACTHOM CUCTEME:
OtBerTsI:
1. 06beMHBIX
2. TUIPABIIMYECKUX
3. MEXaHUUYECKUX
Bepnsiit otBeT: 2
2.ITpu mpOEKTUPOBAHUHU TUAPOMALIMHBI HAa Y3PPEKTUBHYIO pabouyto 00J1acTh HEOOXOIUMO
YYUTHIBATh BPEMSI SKCILTyaTaIlHH:
OtBeThI:
1. Ha MakcuMyMe pacxoja
2. Ha MUHUMYME pacxojia
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3. MHTEprajibHO 10 BCell 00acTu
Bepnpiii oter: 3
3.MI3MeHeHus BOJIHO-XUMHUYECKOTO COCTaBa MepeKaunBacMoOM Cpe/ibl B MEHBIIICH CTEIeH!
BJIUSIIOT Ha KaKWe XapaKTePUCTUKH MPOCKTUPYEMON THIPOMAIIHHBI:
OTBeTHI:
1. sHEepreTuyeckue
2. KaBUTALIMOHHBIE
3. aKyCTHUYEeCKue
Bepnbniii otBert: 1

4.YcioBHOE pa3saciICHUC IIOTOKA B pa6oqu KaHaJie Ha 00J1acTh mnmpeamnojaaractT MaKCuMaJlbHBIC

MOTEPH B:
OTtBeTsI:

1. sape notoka

2. IOTPaHUYHOM CJI0€

3. IPUCTEHOYHOU 00JIacTH
Bepnpsiii oter: 3

II. Onucanue wkanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 10

Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "TPOJABUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vlnoainenus 3nanus: PaboTa BeimojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu maTtepuana ecTh He3HAUYUTEIbHBIE
HEJIOCTATKU

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHUs BHINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTIO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

HTorosas o1ieHKa BBICTABISETCS 110 UTOraM HpOMeXCYTOqHOﬁ aTTeCTaluu
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:
3 cemecTp
®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP
Onpoc CTYACHTOB IO CYIIECTBY BBIMOJIHIEMON pabOThHI
II. Onucanue wkanvl oueHuBanus
Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10

Onucanue xapakmepucmuku blnoaHeHus 3Hanus: Pabora BBIIOIHEHA B paMKax "IPOJBUHYTOTO'
ypoBHsL. OTBETHI JaHbl BEPHO, YETKO CPOPMYJIMPOBAHHBIE OCOOEHHOCTH PAKTUYECKUX PEILICHUH

'

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BelmogHeHa B paMkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B yacTu MaTepuaiia ecth He3HAUUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabora BIONIHEHA B paMKax "moporoBoro"”
ypoBHsi. OCHOBHas 4acTh 3aJjaHUs BBHITIOJIHEHA BEPHO.

1I1. IIpasuna évicmaenenusn umo2o60i OUeHKU no Kypcy

[TpubaBneHune 0amIoB MPOMEXKYTOUHONW aTTECTALIMU U TEKYILEH IS TOJTYyYEHUS! UTOTOBOM OLIEHKH
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