MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagienue noaroroBku/cnenuajabHocTh: 13.04.03 DHepreTudeckoe MANIHHOCTPOEHHE

HaumeHnoBaHue 00pa3oBaTelbLHOI NPOrpaMMBbl: JHEPreTHYECKHE YCTAHOBKH HA OPTraHMYeCKOM H SIIEPHOM
TOIIMBE

YpoBeHb 00pa3oBaHus: Bbiciiee 00pa3oBaHNe - MATHCTPaTypa

®opma o0yuenusi: Ounas

OueHouyHbIe MaTePHAJIbI
MO JUCIHUILINHE
MoaenupoBanue pu3HYeCKUX MPOLECCOB 1 00bEKTOB MPOEKTUPOBAHUSA

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU
Bnageneu Xoxnoe [.A.
Pa3zpaboTunk Wasrmwbukaron___|Rcd28c4cd-KhokhlovDA-41257da J.A. XoxioB
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
P%]KOBOI[HTGHB w f CseneHwa o snagenbuye UM M3K K.A.
00pa3oBaTCJIbHOU i) Branenel Mnewatos K.A.
IPOrpaMMBI - Mol - Waewmagmarop ___RD02eb276-PleshanovkKA-9092810 IImemanoB
) MNognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3U»
w f CseneHwa o snagenbuye UM M3K K A
3aBenyromui . . g Brageneu Mnewanos K.A. .
BBINyCKAIOIeH Kaheapoun * Mo - Naerbmraop  RO0D2eb276-PleshanovKkA-9092810 ITnemanos




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 CnocoGeH Kk MPOEKTHO-KOHCTPYKTOPCKOM JEATEIHHOCTH B JHEPIrETHIECKOM
MalIUHOCTPOEHU U
W J1-3 BeinonHseT COBMECTHBIEC pacyeThl B3AUMOCBSA3aHHbBIX IIPOLIECCOB C UCIIOJIb30BAHUEM
CHUCTEMBbI aBTOMaTU3UPOBAHHOTO TPOESKTUPOBAHUS
N J1-4 TIpunuMaeT 000CHOBAaHHBIE TEXHUYECKUE PEUICHHS PU MPOSKTUPOBAHUU 00BEKTA
po(heCcCHOHANTLHOM e TEIILHOCTH C YUYETOM 00€CIICUCHS HaJIS)KHOCTH M SKOJIOTHIECKON
0e30MacHOCTH

2. PIIK-10 CnocobeH k Hay4yHO-HUCCIE10BATEIbCKON JESITENIbHOCTH B SHEPTETHUECKOM
MAaIIMHOCTPOEHUHU
N/1-1 BeinonHsieT MOAETMpPOBAaHUE U HCCIIE0BAHUE POLIECCOB, IPOUCXOASIINX B 00bEKTaX
npodeccuoHaIbHON e TeIbHOCTH

1 BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUSA
1. 3amuTa naboparopuoit padotsl Nel (Jlaboparopnas paboTa)
2. 3amuTa nadoparopHoit padotsl Ne2 (JlabopartopHas pabora)

Dopma peanuzanuu: KomneoTepHoe 3a/1aHue
1. KonTponbhas pabota — «MoaenupoBanue ciioxHoi reometpun B SolidWorks»
(KouTponbHas pabora)
2. KontponbHas paborta — MoaenupoBanue reomerpun B SolidWorks (Kontponbnast pabota)

BPC aucuuniavHbl

2 cemecTp
Beca KOHTpOIbHBIX MeponpusiTHii, %
Paznen aucuuminHbl Aupexc KM- | KM- | KM- | KM-
ACIAHER KM: 1 2 3 4
Cpox KM: 4 8 11 16
MonenrpoBaHue 00bEKTOB TPOESKTUPOBAHUS
MonenrpoBaHue 00bEKTOB TPOESKTUPOBAHUS + +

MogenupoBaHue U TPOSKTUPOBAHKUE IJIEMEHTOB TAPOBOTO KOTJIA
u naporeneparopa ADC

MonenupoBaHue ¥ MPOSKTHPOBAHKE PJIEMEHTOB TApPOBOTO KOTIA
u naporeneparopa ADC




MopenupoBanue GU3NYECKUX, XHMHUSCKUX U IKOJIOTHUECKIX
paboumx MpoIeccoB

MoaenupoBanue GU3NIECKUX, XUMHYECKHX M SKOJIOTUICCKUX
pabouux MpoLEeCcCOoB

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
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
IK-1 NJI-3nk-1 Bemonnser | YMers: KonTponbHas padora — «MoaenupoBaHue CI0KHONW T€OMETPUH B
COBMECTHBIE pacueTsl | CTpOUTH CIIOKHbBIE SolidWorks» (Kontponbshas padota)
B3aMMOCBSI3aHHBIX TpEXMEpPHBIE MOACTH U
MPOLIECCOB C | cOOpKH 2IIEMEHTOB B
UCTIOJIb30BAHUEM  CHUCTEMBI | IIPOTPaMME ISt
ABTOMATHU3HPOBAHHOTO TPEXMEPHOTO
POCKTHPOBAHUS re€OMETPHYECKOTO
MOJIETTUPOBAHUS
IK-1 N J-41ix-1 [Tpuanmaer | 3HaTh: KonTponbnas padora — MonenupoBanue reomerpun B SolidWorks
000CHOBaHHbIE OcCHOBHBIE IPUHLUIIBI U (KonTposbHas paboTta)
TEXHUYECKUE PEIICHUsSI TPH | aJITOPUTM NpOeKTUpoBaHus | 3amuta jabopatopHoii pabotsl Nel (JlabopaTtopuas pabora)
IPOEKTUPOBAHUU  OOBEKTA | 3JIEMEHTOB YHEPreTUUECKUX
npodecCuoHATIbHON YCTaHOBOK
NESITeAbHOCTH C  Y4eTOM | YMETh:
obecrieyeHnss HaIEKHOCTH U | CTPOUTDH TPEXMEPHYIO
HKOJIOTUYECKOM MoJiesIb 00BEKTOB
0€30MacHOCTH MOJIETUPOBAHUS IPU
MIOMOIIIM CUCTEMBI
ABTOMATH3MPOBAHHOTO
IPOEKTUPOBAHHUS
PIIK-10 N -1prik-10 Brimonasier | 3HaTh: 3amura mabopaTopHoit padboTer Ne2 (JlabopaTopHas paboTta)
MOJICIUPOBaHHE u | OCHOBHBIE PUHIIUIIBI U
UCCIICIOBAaHUE  IPOIECCOB, | AITOPUTM MOJICITHPOBAHUS

MPOUCXOSAIMINX B OOBEKTax
poQeCCHOHATBHON

pabovux MPOIECCOB,
MTPOTEKAOIINX B




ACATCIIBHOCTH

IHEPTEeTHICCKHUX
YCTaHOBKAX, IMPH TTOMOIIIN
CFD-MmeTonoB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Koutpoabnas padora — Moageauposanue reomerpun B SolidWorks

®opmbl peanuzannu: KoMnpoTepHoe 3a1aHue

Tun KOHTPOIbHOTr0 MeponpusiTus: KornrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHUs] KOHTPOJIbHOTO0 MepONpuUATHS: BBIMOIHUTH 3aaHHE 3a OTBEICHHOE
BpEMs.

Kpartkoe conep:xanue 3aganus:
BrimonHuTh TpeXMepHyo Mozenb Aetanu B mporpamme SolidWorks 3a oTBeeHHOE Bpemsl.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

VYmerb: CTpouth  TpEXMEPHYIO 1.9¢cK13 MOJIHOCTRIO JTUIIEH CTETIEHEH CBOOO M B 3TOM
MOZIeTTb 00BEKTOB MOJICTHPOBAHUS ciry4ae OH:
npu MIOMOIIH CHCTEMBI a) IlomHOCTBIO OMpeneEH
aBTOMATU3UPOBAHHOTO b)  Heompenenéu
POCKTHUPOBAHUS c) Hemoonpenenéu
Ortgert (a)
2. JIns mocTpoeHus 0Tpe3Ka UCTIONb3yeTCS HHCTPYMEHT
a)  Jluxus

b)  OxpyxHOCTH

c) IIpsMOYTOJBHUK IO yriam

Ortger (a)

3. Jlnst mpoepOBaHUS Pa3IMIHBIX OOBEKTOB B
TUIOCKOCTB 3CKH3a UCTIOb3YETCS HHCTPYMEHT
a) IIpeoOpa3zoBanue 0OBHEKTOB

b)  ABTomMaTHuYeckoe HaHECEHHE pa3MEpOB

c)  OkpyXHOCTh

Ortger (a)

4. ]Iyt 00pe3Ku OHUX DJIEMEHTOB OTHOCHTEIIBHO APYTUX
9JIEMEHTOB 3CKH3a MCIIOJIb3yETCS HHCTPYMEHT




a)  Orcedb 0OBEKTHI

b) IIpeoOpa3oBanue 0OBEKTOB

C)  YAIMHHUTH OOBEKTHI

Otser (a)

5.J1ns1 mpocTaBiIeHUs YIPABISIFOIINX Pa3MepPOB
HCIOJIB3YETCSI UHCTPYMEHT

a) ABTOMAaTHYECKOE HAHECEHHE Pa3MEPOB
b)  Orceub 0OBEKTHI

c) IIpeoGpa3oBanre 00BEKTOB

Otser (a)

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Onucanue xapaxmepucmuxu 6bINOJHEHUS 3HAHUsL KOHTPOJIbHAs padoTa CYUTACTCS BBIIIOJTHEHHOU
Ha OLeHKY «OTIMYHOY, €CIIK BEPHO MOCTPOCHA TPEXMEPHYIO MOJICNb JIETAIH 32 OTBEJACHHOE BPEMS

Oyenka: 4
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUL: KOHTPOJIbHAS paboTa CYUTACTCS BBITIOJTHEHHON
Ha OICHKY «XOpOIIIOY, €CIIH MOCTPOSHHAS TPEXMEPHAst MOJIEIIb JACTAIH COJIEPKUT HE3HAUUTEIIbHBIC
OImuOKU;

Oyenka: 3
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUsL: KOHTPOJIbHAS paboTa CYUTACTCS BBHITIOJTHEHHON
Ha OICHKY «Y JIOBJICTBOPUTEIILHOY, €CIIH IIPU IOCTPOCHUH TPEXMEPHON MOJICIH JETAIH JOMYIICHA
rpy0as Wi CYIIECTBEHHAs OIMMOKA, HO MPABWIILHO HAMEUEH ITYTh BBIMOJIHCHUS 3319l U MOJICITh
JIeTalld 3aKOHYCHA,

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUsL 3HAHUs. KOHTPOJIbHAs paboTa CUUTACTCS BBHITOTHEHHOM
Ha olleHKY «HeymoBIeTBOPUTEIIEHOY, €CIT TIPH MOCTPOCHUH TPEXMEPHON MOJISITH JeTaTN
JIOTYIIIEHBI TPYOBIe WIIH CYIIECTBEHHBIC OIIMOKY WM HE HAMEUEH MPaBUIBHBIN MyTh PEIICHUs
3a/1a49u, TM00 MOJIENb JISTAJIA He 3aKOHYCHA 32 OTBEIEHHOE BpEMSI.

KM-2. KoutpoabHas padora — «MojaenupoBaHue cioxkHoi reomerpun B SolidWorks»

®opmbl peasusanun: KomnsrorepHoe 3aganue
Tun kouTpoabHoro Mmeponpusitusi: KontponsHas padora
Bec konTposbHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeneHHsi KOHTPOJIBHOIO MepONPHATHA: BBINOIHUTE 3aaHHE 3a OTBEIEHHOE
BpeMsl.

Kpartkoe cogep:xanue 3aanus:
BeimonHuTh TpEeXMepHyIo Mozenb Aetanu B mporpamme SolidWorks 3a oTBegenHoe Bpems.
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KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:
VYMers: Crpouth CJIOKHBIE 1. JIns BRITATUBAHMSI SCKU3a WU BEIOPAHHBIX KOHTYPOB
TpEXMEpHBIE MOJEIU U COOpKHU 3CKM3a B OJJHOM WJIM JABYX HaIlPaBJIEHUSAX UCIOJIb3YeTCA
DJIEMEHTOB B NpOrpaMme ISt WHCTPYMEHT




TPEXMEPHOTO  TEOMETPUUYECKOTO a)  BeIiTsnyTas 000bINIKa/OCHOBAHHE.

MOJICTTUPOBAHUS b) TIloBepHyras 00OBIIIKa/OCHOBAHHE.
c)  OtBepcrue Mo Kpenéx.
Otser (a)

2. MHCcTpyMeHT nmoBepHyTasi O0OBIIIKA/OCHOBAHUE
UCTIOIB3YETCs IS

a)  Bpamenus 3cku3a uir BEIOpaHHBIX KOHTYPOB
BOKpPYT OCH

b)  BBITATMBaHUS 3CKU3a WM BHIOPAHHBIX KOHTYPOB
ACKH3a B OJHOM WJIH JIBYX HAIPaBICHUSIX

C)  BBITATMBaHHs 3aMKHYTOTO MPOQHUIIS BIOJIb
TPACKTOPUU

Otser (a)

3.1t BRITSTHBAHMS 3aMKHYTOTO TTPOMUIIS BAOTH
TPaEeKTOPUU UCIIOIB3YETCS] HHCTPYMEHT

a)  boObIika/ocHOBaHKE 110 TPACKTOPHUU

b)  IloBepHyTbIil BbIpE3

C)  BsIpes no ceueHusM

Ortger (a)

4.]1511 NOCTPOCHHS CKPYTJICHUH UCTIONB3YyEeTCsI
HHCTPYMEHT

a) Ckpyrienue

b) dacka

Cc)  BoOblmika/oCHOBaHUE 110 CEYCHHUSIM

Ortger (a)

5.J17151 IOCTPOCHUST MacCUBa 3JICMEHTOB BJIOJIb JIMHUH
HCIIOJIb3YETCS HHCTPYMEHT

a)  JIuHe#HbIH MacCHB

b)  Kpyrosoit maccus

C)  3epkaibHOE OTPaKCHUE

Otger (a)

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUsL: KOHTPOJIbHAS paboTa CYUTACTCS BBHITIOJTHEHHON
Ha OLeHKY «OTJIHYHOY, €CIIK BEPHO MOCTPOCHA TPEXMEPHYIO MOJIENb JIETAIH 32 OTBEJACHHOE BpEeMs

Oyenka: 4
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUsL: KOHTPOJIbHAS pabd0oTa CYUTACTCS BBHITTOJIHEHHOM
Ha OLIEHKY «XOpOIIOY», €CIH MOCTPOSHHAs TPEXMEpHasi MOJIENb JETalld COJEPKUT HE3HAUUTETIbHBIC
OIHOKU;

Oyenxa: 3
Onucanue xapaxmepucmuxu 8bINOJIHeHUS 3HAHUsL: KOHTPOJIbHAS paboTa CYUTACTCS BBITIOJTHEHHON
Ha OLIEHKY «Y JOBIIETBOPUTEIHHOY, €CIIH MPH MOCTPOSHUH TPEXMEPHOU MOETHU JeTaIH OMYIIeHa
rpy0as WM CYIIeCTBEHHAs OIMMOKA, HO MPABMIILHO HAMEUEH ITYTh BBITOJTHCHUS 3319l H MOJICITh
JIeTalld 3aKOHYCHA;

Oyenka: 2
Onucanue xapaxmepucmuxu 6bINOJIHeHUS 3HAHU: KOHTPOJIbHAS paboTa CYUTACTCS BBHITIOTHEHHOU
Ha olleHKY «HeymoBIeTBOPUTEIIBHOY, €CIIH TIPH MMOCTPOCHUH TPEXMEPHOU MOJICITH JISTaJIN
JIOTYIIIEHBI TPYOBIe WIIH CYIECTBEHHBIC OMIMOKY WM HE HAMEUEH MPaBUIBHBINA MyTh PEIICHUS
3a71a4d, JTHOO MOJICITb JICTAId HEe 3aKOHUYEHA 33 OTBEJIEHHOE BPEMSI.




KM-3. 3ammra 1adoparopHoii padornl Nel

®opmbl peau3anum: 3aIuTa 3aJaHUA

Tun koHTpoAbHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mpoBegeHHsi KOHTPOJBLHOr0 Meponpusitusi: [IpoBepka BBINOIHEHHS CIEAYIOIIMX
pa3znenoB nadboparopuoit padotsl: 1. IloaroroBka ucxoaHbIX gaHHbIX 2. [locTaHOBKA 1M U 33734
pabotsl 3. OcyliecTBIEHHE MOJECIUPOBAHUS C KOHTPOJIEM MPABUIBHOCTU BBIMOJIHEHHS JeTalel u
coopku 4. ConocTaBiieHUE Pe3yIbTaTOB TPEXMEPHOTO MOJICTUPOBAHUS C UCXOJHBIMU JIAHHBIMU 5.
[TonroroBka oTueTa Mo MpojelaHHON padboTe

Kpatkoe cogep:xanue 3aganus:
3amuTa 1a00paTOpPHBIX pabOT MPOBOAUTCS MTyTEM MOJyUYEHUSI OTBETOB Ha BOIIPOCHI

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3Hath: OCHOBHbIE TPUHLHUIBI U 1.Kakum 06pa3om ObLIM ONPEACIICHBI CKU3bI?
AITOPUTM IIPOEKTUPOBAHUS 2.YT0 3HaYUT ONPEAEIUTH ICKU3?
3JIEMEHTOB SHEPreTHYECKUX 3.KakoB anroput™ nocTpoeHus TpeXMEPHONH MOAETH?
YCTaHOBOK 4.Kakwue sneMeHTHI ((QyHKIMH) OBUTH HCIIOIB30BaHbI TIPU
CO3/IaHUU MojieTieit u cOOpPOoK?
5.Kaxk onpenenuts nepByto aeTayib B cOOpke?

Onucanne MKAJbI OIIEHUBAHUS:

Ouyenka: 5
Onucanue xapakxmepucmuxu bINOJIHEHUs 3HAHUL: TIPH 3aIUTE J1a00paTOPHOI pabOThI
pocTaBisieTcst oneHKa «OTIUYIHOY, €CIIN BBITIOJTHEHBI BCE TIOCTABJICHHBIC B pa0OTe 3aa49u U OTYET
0(OpMIICH B COOTBETCTBUH C CYIICCTBYIOIIMMHU TPECOOBAHHUSIMH, & ITPU OTBETE HA BOIIPOCHI
MOKA3aHO, YTO CTYJCHT CBOOOIHO MPUMEHSET 3HAHWUS JIJIS OOBSICHCHHSI PA3TUIHBIX aCTICKTOB
BBITIOJTHEHUS paOOTHI.

Ouyenka: 4
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUA: TIPU 3aIUTe Ta00paTOPHON pabOThHI
MIPOCTABIISACTCS OIIEHKA «XOPOIIOY», €CITH JOMYIICHBI HECYIIIECTBECHHBIE ONTMOKY IPH BHITOJTHCHUN
nabopaTtopHoit paboThl, MO0 oopmIIeHHE HE COOTBETCTBYET CYIIECTBYIOIUM TPEOOBAHUSIM, JTHOO
MIPY OTBETE HA BOMPOCHI ITOJIYICHBI B OCHOBHOM ITPABHIIBHBIC OTBETHI, HO TIPH 3TOM JIOTTYIIICHBI
HEMPUHIIUIIAATbHBIE OLTHOKU.

Oyenka: 3
Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUs: TIPU 3aIIUTe Ta00paTOPHOI pabOThI
MPOCTABJISCTCS OleHKA «Y I0BJICTBOPUTEIBHOY, €CITH JOMYIICHBI CYIIECTBCHHBIE OITUOKH MPH
BBINTOJIHEHUH J1a00paTOPHOI paboThI, OJTHAKO aHAJIN3 MOJYUYCHHBIX PE3yJIbTaTOB MPOBEIEH
HEKOPPEKTHO, MO0 MPH OTBETE Ha BOMPOCHI AOMYIICHBI CYIIECTBEHHBIE U IaXe rpyOble OMIHOKH,
HO 3aTeM ObLITH UCIPABICHBI CAMOCTOSITEIIHHO.

Ouyenka: 2
Onucarnue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUA: TIPU 3aIIUTE T1a00paTOPHON pabOTHI
MpocTaBiseTcs oneHKa «HeymoBIeTBOPUTEIILHOY, €CIIA CTYICHTOM HE BBIITOJTHEHBI YCIIOBHS,
MIPEIIOJIaraloIINe OIICHKY «Y IOBIETBOPUTEILHOY.

KM-4. 3amura nadopatopHoii padotbl Ne2

®opMmbl peanu3anmu: 3ainTa 3a1aHUsI
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
Bec koHTpObHOrO Meponpustusi B BPC: 25
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IIpouenypa mpoBeaeHMsi KOHTPOJBLHOro Mepomnpusitusi: [IpoBepka BBIMOJIHEHHS CIIETYIOIINX
pasnesnoB nabopatopHoii pabothl: 1.IloaroroBka TpexmepHOW Mojenu 00BEKTa MCCIIEIOBAaHUS C
yu€TOM cyliecTByromuX TpedoBanuil k nposenennto CFD-monenmupoBanus. 2.I1loctpoeHue ceTky,
KayecTBO M Pa3MEpPHOCTh KOTOPOH YAOBIETBOPSET cyllecTByrommM TpeboBanusM. 3.Iloaroroska
UCXOJHBIX JTaHHBIX W 3aJaHHE HEOOXOAMMBIX HACTPOEK (U3MUYECKUX IPOILIECCOB U TapaMeTpOB
pacuéra nis npoBeaeHus MoxaenupoBanus. 4.IlpoBeneHue pacuéra, OLEHKAa €ro CXOAUMOCTH.
5.IIpoBeneHue aHanm3a MOMy4EHHBIX pe3ylnbTaToB. 6.IToAr0TOBKA OTUET 00 MCCIe0OBAHUY.

Kparkoe congep:kanue 3aiaHus:
3amuTa 1a00paTOPHBIX padOT MPOBOJAUTCS MTyTEM MOJIYUYEHHUSI OTBETOB HA BOIPOCHI

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE MPUHIMUIBI U 1.Monenu IBUXEHUS KUJIKOCTH B MPOrpamMMme

ITOPUTM MOJICTTUPOBAHUS FlowVision. [Toctpoiite pacnpeneneHue BEKTOPOB TIO
paboumnx MIPOIIECCOB, CKOpOCTH.

MPOTEKAIIMIUX B JHEPTETHYCCKHIX 2.Mopenu uznydenus B mporpamme FlowVision.
yctaHoBkax, npu nomouu CFD- [TocTpolite c10i BCOBILIKY 7151 UCCIEAYEMOMN pacu€THON
METOJIOB o0acTH.

3.00bACHUTD, 324€M HYXHBI BCE 2JIEMEHTHI BO BKJIQJIKE
«rpenpoueccopy. 3aJaTh IPaHUYHOE YCIIOBUE «3aKPYyTKa
MacCOBOW CKOPOCTH», U OOBSICHUTh KaKUE MapaMeTPhbI
IIPU 3TOM HUCIOJIB3YIOTCA.

4.Yto Takoe pacuérHas ceTka? M3 kakux coodpaxeHuil u
IZie B IporpaMmMe 3aJ1aTh Ha4allbHYIO PACYETHYIO CETKY U
e€ mapameTphl aganTauu’?

5.Bepucdukanus pe3ynbTaToB MOJACIUPOBAHMSL.
Omnpenenure MacCOBBIN pacxo/l Ha BBIXOJIE U3 PaCUETHON
MOJIEJIH.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Onucarnue xapakxmepucmuxu 8bINOJIHEHUsA 3HAHUA: TIPU 3aIUTe Ta00paTOPHON pabOThHI
pocTaBisieTcs oneHKa «OTINYIHOY, €CIIN BBITIOJTHEHBI BCE TIOCTABJICHHBIC B pa0OTe 33]a4i U OTYET
0(OpPMIIEH B COOTBETCTBUU C CYIIECTBYIOUTUMH TPEOOBAHUSAMU, a IPU OTBETE Ha BOIIPOCHI
MOKA3aHO, YTO CTYJCHT CBOOOTHO MPUMEHSET 3HAHUSI ISl OOBSICHCHUS PA3IMYHBIX aCTICKTOB
BBITIOJTHEHUS paOOTHI

Ouenka: 4
Onucanue xapaxmepucmuxu 8bINOJIHeHUs 3HAHUA: TIPU 3aIUTe Ta00paTOpHON pabOThHI
MIPOCTABJIISIETCS OIIEHKA «XOPOIIOY», €CIH JOMYIIEHbl HECYIIIECTBEHHBIE OIITMOKY MPHU BHIMOJIHEHUN
nabopaTopHO paboThI, MO0 0hOPMIIEHHE HE COOTBETCTBYET CYIIECTBYIOIIUM TPEOOBAHUSM, JIMOO
IIPH OTBETE HA BOMPOCHI MOJIYYEHBI B OCHOBHOM MPABWIIBHBIE OTBETHI, HO TPU 3TOM JIOMYIICHBI
HETIPHHIIAITAATBHBIC ONTHOKH.

Oyenxa: 3
Onucanue xapakxmepucmuku 8blNOJIHEeHUs] 3HAHUsL: TIPH 3alTUTe Ta00PaTOPHOH pabOThI
MPOCTABIISIETCS OIIEHKA « Y TOBIIETBOPUTEIHHOY, €CIH JIOMYIICHBI CYIIIECTBEHHBIE OUTUOKH MPH
BBITIOJTHCHUH J1Ta0OPAaTOPHOH pabOThI, OTHAKO aHATH3 ITOJTYICHHBIX PE3YJIbTATOB MPOBEIECH
HEKOPPEKTHO, TMO0 MIPU OTBETE HA BOMPOCHI IOMYIIEHBI CYIIECTBEHHBIC U Ja)Ke TPYObIe OMUOKH,
HO 3aTeM OBLITU MCIPABJICHBI CAMOCTOSITEITLHO.

Oyenka: 2
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Onucanue xapakmepucmukiy 6bINOJIHEHUs 3HAHUA: TIPU 3aIIUTe 1a00paTOPHOI paboTHI
npocTasisieTcs oneHka «HeynoBaeTBOpUTENbHOY, €CIIU CTYJEHTOM HE BBIIOJIHEHbI YCIOBHUS,
IIpeIIIoJIaratoIife OLEHKY «Y 1OBIETBOPUTEIBHOM.
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COJIEP)KAHUE OIIEHOYHBIX CPEJICTB IPOMEXYTOUYHOM ATTECTAIIUU

2 cemecTp

®dopma NPOMeKYTOUYHOM aTTecTalMu: 3a4eT C OLICHKOU

IIpumep Onsiera

3ager 2 cemectp

2.
3.

BHJIET Ne 1 Vrsepanao:
sax_ xatenpoit
MO Kadeapa Mull9Y
Jucoamaaaa Mogemsporasye PHIHIECKHX IPOIIECCOR | 5 20 1.
B 00BLEKTOB POEKTHPOBAHHA - - =
HucraryT M
1. OnummTe MoceZORaTeTEHOCTE MOCTAHOBKH 337a9H «TedeHHe Bodsl B TpYOen

TpHMeHHTebHO K nporpamse FlowVision s ANSYS
Hazmagenue u Qymxmun gepeea mocTpoenss & nporpaye SolidWorks
Co3gate cOopky u3 geTaneli B COOTEETCTEHH C 3aJaHHEM.
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Texnuueckue mpebobanus
1. Texuud mpeBoBanus ho CTO LIKTW 10.002-2007.
2. OmkinoHeHUs pasvepoB, He 020B0peHHbX gonyckamu BHNOAHsMb: HI4,

h14, £IT14/2.

TexHuueckan Xapakmepucmuka

1. JaBrenue padoues, Ma (e/of) 14,02 (143)
2. Temneparmpa  pabouas 'C -560

3. Pacvemmul pecype paBoms, mucuac — 150
PaBouas cpega —epynng 2, kamegapusi oBopygobaruA
— 4 & coomBememBuu ¢ DHT B o6aacmu
MPOMBILLAEHHON

BesonacHocmu Cepus 20 Bunyck 16 u TP TC
032/2013.

Macer 38,0 ke
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TexHUMECKas XAPAKMEPUCMUKA
1. Lebrenue  pasoses, MdKc/o) —14,02 (143)
2 Temnepamypa pasoucn T -560
3. Pocuemisid pegype pabory mucuac  — 150

PaoHan cpega —epynna 2, Kameeopus  OBopygobaHuA 4
b coomBemamBuu ¢ PHT B obnacmu Mpomwnerol Beonacrocmu
Cepun 20 Boryox 16 u TP TC 032/2013

TexHuueckue mpebobanus

1. Texrud. mpebobanus no CTO LIKTA 10.002—2007.

2. OmkaoHeHUs paawepoB, He 020BOPEHHEX gONYCKAMU BnOAHAMD:

Hi4, h14, £IT14/2

Macca: 5,6 ke
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TexHUYeckas xdapdakmepucmukd

1. HaBnenue pabouee, MMa (klc/cm) —14,02 (143)
2. Temnepamypa pabouad  C —360
3. PoacyemHubd pecypc pafomd, mucdac —150

Fabodaa cpega —apynna 2, kamezopus obopygobanus 4

B coombBemcmbBuu ¢ ©HMN B oBnacmu npoMblwnedHol Besonack

Cepua 20 Bunyck 16 u TP TC 032,/2013

TexHu4yeckue mpebobanusn

1. Texnuw. mpeBobanus no CTO UKTW 10.002—-2007.
2. Omeknodenun pasmepob, ne osobopenHox gonyckamu Bononansame:

Hi4, h14, £IT14/2.

Macea 3,
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1. Pozpewdaemea uzzemoBiedue uz nonocoBold cmanu npu BenonHenuu gonyckob

HQ pasmepd W 3d4uUcmiu

cBapHozo

wba

2. OmeknoHeHua pasmeped, He ozobopedHbx gohyckamu BehonHame: Hl14, hl4,

+IT14/2.

Macea O
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Texduueckus mpeiobarus
1. Maeomobume B

&
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3. Mocne glysnncckocmHied obpabormk

sawnupolame, obecnedume neabHod
PABHGMERHH
HA efifke

MINO[ MERY BRI
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1. Pazpewaernca uzzoemobnedue uz ncenoceBold cmanu npu BenonHeduu gonyckoB

HO pasMepdl U 3ayucmku  cBapHozo wba

2. OmukncHeHus pasmepch, He oczobBopeHHbx gonyckamu BenoaHame:

+IT14 /2.

Hi4, h14,
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IIpoueaypa nposenenust
[TuceMeHHEBIN 3a4eT 110 OmIeTaM

L Ilepeuens komnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muankarop: NJI-3nk-1 BeInoiaHseT COBMECTHBIE pacyeThl B3aUMOCBSA3aHHBIX
IPOLIECCOB € UCIOJIb30BAHUEM CUCTEMbI aBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBAHMS

Bomnpocel, 3axaHus
1.Co3naTh COOpKY U3 JeTaNeil B COOTBETCTBHH C 3a1aHUEM.

Matepuanbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.IIpu cozmanun cOOpKU HEOOXOAUMO
OTBeTHI:
a) Hamoxuth HEOOXOAUMBIE YCIOBHUS COMPSHKEHHS HA JIETANIN, YTOOBI JIMIINTh UX CTEIICHEH
CBOOOIBI IPYT OTHOCUTEIILHO JIpyTa
b)  MblKo#i MOABUHYTH J€TAN, U OHH CAMU BCTAHYT Ha MOJIOKECHHOE MECTO
C) DyHKIMOHAI CO3IaHUS COOPOK OTCYTCTBYET B IIPOTrpaMMe JUIsl TPEXMEPHOTO
MOJCIIUPOBAHUS.
Bepuriit orBeT: OTBeT ()

2. Komnerennusi/Ungukarop: N/-4nk-1 [Ipunnmaer 000CHOBaHHbBIE TEXHUYECKHE PEIICHUS MTPU
MIPOCKTUPOBAHUH 00BEKTA MPOPECCUOHAITBHON EATEILHOCTH C YIETOM O0CCIIeYeHHS HAAC)KHOCTH
Y DKOJIOTUYECKON O€30MacHOCTH

Bonpocsl, 3aganus
1.Ha3znauenue u ¢pyHkuuu aepesa nocrpoenus B mporpamme SolidWorks
2.0nummuTe OCHOBHBIE (YHKIIMH ITOCTPOEHHUS 371eMeHTOB B iporpamme SolidWorks
3.OCHOBHBIE HHCTPYMEHTHI IOCTPOEHUS CKU30B
4.Bo3zmoxxnoctu nporpammbl SolidWorks mist cozganust coopku

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1. Jlsis TOoro 94T00BI rpaHu COMPATAEMBIX SJIEMEHTOB B COOpKE ObUTH MapasuiebHbl HE00X0AMMO
UCIIOJIb30BaTh
OTBeThI:
a)  CranpaptHoe conpsokenue «llapamiensHOCTb
b) CranmaptHoe conpsbkeHue «[leprneHIUKYIIPHOCTD)
c)  CranpaprtHoe conpsukeHne «CoBIaIeHHE
Bepwnsiit orBeT: OTBeT ()
2. Ilpu MOCTpOEHUH YepTeXa JAETAIN Pa3Mephbl, KOTOPbIE 0TOOPaXKAIOTCS
OtBerTsI:
a) CoBmnagarT C pa3MepaMu JIETaIH U NIEPECTPanBaIOTCS aBTOMATUUECKH MTPH N3MEHEHHH
TEOMETPHH JeTaIH
b)  He 3aBucsaT oT reomerpun netanu. Mx npuxoanTcs 3a1aBaTh BPYYHYIO.
C)  DyHKIMOHAT MOCTPOCHHUS YSPTEIKEH OTCYTCTBYET B TPOrpaMMe TPEXMEPHO
MO/JICJIUPOBAHUS
Bepwnsriit orBeT: OTBeT ()
3.MoxHO 511 100aBIATh CTaHIAPTHBIE AeTaIN U3 0a3bl JaHHBIX B COOpKH?
OTBeThI:
a) MoxHo
b)  Henb3s, MX MOXKHO TOJIBKO MTOKA3bIBATh HA YePTEKaX.
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Cc) ®yHknuoHan 100aBICHUS CTAaHIAPTHBIX 3JICMEHTOB OTCYTCTBYET B IIPOrpaMMe JIJIst
TPEXMEPHOTO MOJCTHPOBAHHUS.
Bepnplii otBeT: OTBeT (a)
4. MO>KHO JTM CTPOUTD YePTEXU COOPOK HJIEMEHTOB?
OtBeThI:
a) Jla
b)  Her, MOXHO CTPOHUTB YEPTEIKHU TOJIBKO JACTAIICH.
C)  DyHKIHOHAT HOCTPOCHHS YEPTEIKEH OTCYTCTBYET B IIPOrpaMMe TPEXMEPHO
MOJICIIMPOBAHUS
Bepnsriii orBeT: OTBeET ()

3. Komnerenuusi/Muaukarop: M/1-1pnx-10 BeinonHser MmoaenupoBaHue U UCCIEI0BaHHE
IPOLIECCOB, IPOUCXOALIUX B 00BEKTaX NPOPECCUOHATBHOMN NeATEIbHOCTH

Bomnpocel, 3axaHus
1. OnumurTe mociae10BaTeIbHOCTh MOCTAHOBKH 33/1a4u «TedeHne Boabl B TpyOe»
npuMeHHUTeNbHO K mporpamme FlowVision mimun ANSY'S
2.Bo3MokHOCTH aHanmu3a JaHHbIX B mporpamMme FlowVision

3. @unbTpel. HazHaueHwe u ucmob30BaHue. XapakTepHbIe 331a4H, KOTOPBIE PEIIAIOTCS IPH

TIOMOIIU (PHITBTPOB.
4. CymecTByoIUe MoIenu ropeHus B mporpamme FlowVision
5.CymectByromue Mojenu TeueHus B mporpamme FlowVision. Orpanndenus.

MaTepI/IaJ'[bI AJIS IPOBEPKU OCTATOYHBIX 3HAHHUI

1.Kakoii HepBHﬁ oTaIlr MOACIUPOBAHNA TCUCHHA B COBPEMCHHBIX IIPOIrpaMMHBIX CUCTCMaAX,

ucnone3ytonmx CFD-meronsr (FlowVision, Ansys)
OTtBeTsI:
a) Iloctpoenue TpEXMEPHOH MOIEIIM IPOTOYHOM YaCTH
b)  BsinuceiBaHue ypaBHEHHH U3 CIIPABOYHOMN JTUTEPATYPbI
c) Co3aaHue IIOCKOCTEH IS aHAIKM3a Pe3yIbTaTOB.
Bepwnsiii otBeT: OTBeT (a)
2./Inst uccaenoBaHus XapakTepa Te4eHHsl oToka Bojbl ¢ unciaoM Re = 100000 cnenyet
MCII0JIb30BAaTh CIEAYIOIIYI0 MOJENb
OTBeTHI:
a) Mopens Hec)KUMaeMOH KHUIKOCTHU
b)  Mopuens nopucroro Tena
C) Mopenb TaMHHAPHOTO TCUCHHUSI
Bepwnrriit orBeT: OTBeT ()
3.Jlns vccnenoBaHus XapakTepa Te4eHus MoToka Bojibl ¢ uncioMm Re = 100 ciaenyer
UCIIOJIb30BAaTh CIEIYIONIYIO MOJIENb
OTBeTsI:
a) JIubdy3noHHO-KMHETHYECKAS MOJIEb
b)  Mopens mopucroro Tena
C) Moaens TaMHHAPHOTO TEUCHHUS
Bepwnpsiii otBeT: OTBeT (C)
4.BpiOepuTte TUI TPAHUYHOTO YCJIOBHUS IS BXOJIHOTO CEUEHUS IPOTOYHOM YacTH.
OTBeThI:
a) Bxoxa/Beixon
b) Crenka
c) Cummerpus
Bepnsrii otBeT: OTBeT (a)
5.Ilpu noctpoenun cetku B mporpamme FlowVision pacuérnas o6nacth JenuTes Ha:
OTBeTsI:
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a) Ilapamnenenumneasi
b)  Cdepsr
c) wmuaaps
Bepwnsriii orBeT: OTBeET ()

II. Onucanue wKanvl oueHUBAHUA

Ouenka: 5
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BricTaBIseTCS CTYACHTY,
IIPABUJIBLHO BBIMOJHHUBILEMY IPAKTUUYECKOE 3a/JaHKe, KOTOPBIH [T0Ka3aJl Ipy OTBETE HA BOIIPOCHI
3a4eTHOT0 OMJIeTa U Ha JOMOJHUTEIbHBIC BOIIPOCHI, YTO BJIAJICET MAaTEPHAIOM U3yUYCHHON
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHUS JUI OOBSICHEHUS Pa3IMUHbIX SBJICHUHN U peleHns
3ajau.

Ouyenka: 4
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BeicTaBisieTcs CTYAEHTY,
NPaBUWJILHO BBINOJIHUBIIEMY IIPAKTUYECKOE 33/laHUE U B OCHOBHOM IPAaBWJILHO OTBETUBIIEMY Ha
BOIIPOCHI 3a4ETHOTO OWJIETa U Ha JOTIOJHUTEIbHBIE BOIPOCHI, HO JOMTYCTUBIIEMY IIPH 3TOM
HETIPUHIUIAAIBHBIC OIINOKH.

Oyenka: 3
Onucanue xapaxmepucmuxu gvtnoanenus 3uanus: Ouenka «Y JOBJIETBOPUTEJIBHO»
BBICTABJISIETCA CTYACHTY, KOTOPBIM B OTBETaX Ha BOMPOC 3aYETHOTO OMIIeTa JOITYCTHII
CYLIECTBEHHBIE U JIaXKe rpyOble OLIMOKHU, HO 3aT€M MCIPABUI HX CaM, a TAK)Ke HE BBIITOJIHUI
MIPAKTUIECKOE 3aJaHNe U3 3a4€THOTO OMJIeTa, HO TMOO HAMETHII IPABHILHBINA MTYTh €r0
BBITIOJTHEHM S, TMOO MO yKa3aHUIO SK3aMEHATOpa PELIn IPYroe NpakKTHUeCKoe 3aJaHle U3 TOTO JKe
paszzena AMCUUILINHBL.

Oyenka: 2
Onucanue xapakmepucmuxu evinoinenus 3nanus: Ouenka «HEYJJOBJIETBOPUTEJIBHO»
BBICTaBIISIETCS CTY/IEHTY, KOTOPBIH: @) HE OTBETHJI Ha BOIIPOC 3a4E€THOTO OMJIETa U HE CMOT PEILUTh,
100 HAMETHUTD MPaBUWIIbHBIN MYTh PELICHUs MPAKTUYECKOro 3a/1aHus U3 ouiiera; 6) He cMor
peLTh, TMO0 HAMETUTh NPABHIBHBIN MyTh PEIIEHUs MPAKTUYECKOTO 3aJ]aHNs U3 3a4E€THOTO
Ouiiera ¥ Ipyroi NpakTUYECKOTO 3aJaHMsl Ha TOT e pa3/iesl JUCIIUILIMHBL, BbIIaHHOM B3aMeH Hee;
B) NIPU OTBETE Ha JIOTOJIHUTEIbHBIE BOIIPOCH OOHAPYX M HE3HAHKE OOJIBLIOTO pas/esia IporpaMMBl

Kypca.

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy
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