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1. IIEJH OCBOEHRA JUCHMITIWMHLL

Uembto ocsoenmsa AMCHMIIMHE! SBJIAETCH (POPMEpPOBAHME CHCAYIOINMX KOMMETEHIMH Ha
YPOBHSX:

OomenpodeccnoHANBHBIX

OIK-3 — Cnocober npuoGperats M HCHONS30Bath HOBBE | 110pOrosbli ypoBeHb
SHAHUS B CBOCH NpeiMeTHON 00lIacTH Ha OCHOBE HH(OPMAUHOHHBIX
CHCTEM ¥ TeXHOJIOFHH, NpeJIaraTh HOBEC HACH H IOAXOBL K
PEHICHHEIO HHMECHEPHBIX 3a8aY.

[IpodecenoBaIbLHBIX

HCK-5 — Cnocober onpenensts TpeGOBaHHA X JasepHBIM | [[OpOTOBEIH YPOREHD
CHCTEMaM CRCNHaNFHOTO HA3HAYEHUs, MOJCIMPOBATS (GU3UUECKHE
NPONECCh B 3MEMEHTAX HX KOHCTPYKIHM, MOIEHNHPORATL TPOLECC
PacpoCTPaneHue MOMHOTO JA3EPHOIO H3NYHEHu B aTMOchepe.

QopMHPOBAHAD YKA3aHHOW KOMNICTEHLHMH CHYXHT AOCTINCHWE CHeAYIONHX pesyIbIaron
ofOpa3oBaHus:
IHAHHN!
HA YPOSHE Npedcmasnenu.
~ TPUKTAGHBIX [POTPAMMEBIX CPEOCTB  KOMISIOTEPHOFO  MOJCIHMPOBAHMA  HAIPLOKCHHO-
HehopMHPOBAHHOrO COCTOSIHUS KOHCTPYKUMH U TennooSmena B Hux (O1K-3, TICKS);
— 33KOHOB MEXaHWKH # Tennonepenawm (OITK-3);
HA YPOSHE BOCHPOUIEEOCHUA.
— HHCTPYMEHTOB H IPHEMOB paloTBl B CHCTEME AaBTOMATHIHPOBAHHOIO I[IPOEKTHPOBAHWS
SolidWorksSimulation u SolidWorksFlowSimulation (OITK-3, TICK5);
Ha YPOGHE NOHUMAHUA! : : :
— OCHOBHBIX IIOHATHH O NPHHUKMIIEX U 3TANAX MOAESTMPORAHUA HATIPKEHHO-TePOPMAPOBAHHOTO
COCTOAHKS KOHCTPYKI{MY u TerutooOMena B #ux (OTIK-3, [ICK-5);
YMEHUSE:
meopemuiecKue.:
— NpopabarbiBaTh — AITOPUTM  CO3MABWS  HANPSHKEHHO-AeQOPMHUPOBAHHOTO  COCTOSHHS |
tercofmena B koHCTpyxumu (OTIK-3, TICK-5);
HpaxmuvecKue:
— CO3J&BaTh JMOPLI HaNPKEHHAOTO cocTosrus {OITK-3);
= PeHIath 3a7auk CTAlMOHAPHOR U HecTalHOHapHOH Tetutonposoarocta (OITK-3, IICK-5);
HaBBIKH:
= BIANETE METOJHKAMH IIPUMEHEHHA NPHKIANHEIX TaKeToB pacyerta 3axay (OTIK-3, [ICK5);
— HCHoas30BaHus OubiuoTexH crarrapTabx H3gemi Toolbox (OTTK-3).



2. MECTO JHCOHUILINHB B CTPYKTYPE OOII BO

Hucrunmna TIpakTHRYM HO KOMOBIOTEPHOMY MOJCTEPOBRHMI0 ABICICS NUCHHILTAHOMN
BApHATHBHOR YacTH LUKNa broxa 1 nporpamme:.

Coznepxanue JUCIUTUIHEBL SBAKETCS JOTHYCCKHM NPOLODKEHMEM CONEPIKAHMA MHCLMATUIHH:
Conpornsiiene MaTepHajoB, ABTOMATH3HPOB2HHOE NPOCKTHPOBAHHE JIA3CPHLIX CHCTEM,
Tennonmepegasa W OXBAarBBACT KpYr BOMPOCOB, CBS3AHHEIX C MONENHUPOBAHMEM HANPSIAEHHO-
Je(QOPMUPOBAHHOTO  COCTOSHHS KOHCTpYKum#f ¢ noMomsro Moxmynt  SolidWorksSimulation u
MOZCHUPOBAHHEM IIPOLICCCOB TemIoobMeHa ¢ oMoinbIo Moy Solid WorksFlowSimulation.

JucunniuEa  sABRSETCA  OCHOBOM [UIf  OCBOCHUS CHEAYIOLIHX JMCIMIDIHH: HayuHo-
HeenegoBarenbekas pabora, Bouoanenne Bomycxuoi Rpanugukaunounoi padors,

Ilpeppapurennuple KOMIETeHnHH, chOpMHAPOBAHHEE ¥ OOYYarOmeroes H0 HAYANA H3YUCHFHS
THCHHIIAHEL:

YK-1 ~ Cnocoben 0CymecTB/IsTh KPUTHYECKMH aHanu3 NpobleMHBIX CHTYAUHil Ha OCHOBE
CHCTEMHOI0O MOXXO0Ma, BbipabaTsIBATh CTPATETHIO HeHCTRIIN;

OIIK-1 - Crocoben nNpejcTaBisTh COBPEMEHHYIO HAYYHYI0 KapTMHY MHpPA, BBISBILITE
€CTECTBCHHOHAYYHYIO CYIIHOCTH poGneMel, GOpMyIupOBaTE 33184y, ONPeAeIATh NYTH HX PeHICHHS
H OIICHHBATE 3PHEKTHBHOCTE BHIOOPA B METOJOB NIPABOBOH 38IUKTEl Pe3yALTATOB HHTEILIEKTYANLHOMN
AEATENPHOCTH ¢ YIETOM CeUU{nKy HeoNenoBaHHN B paspaloTke Ha3epHON TeXHMKH, ORTUYECCKHX
MATEPHANOB U NAa3CPHBIX TEXHOMONHIA.



3. CTPYKTYPA  COAEPKAHUE TUCIHIIVHBI

(c pacepenenennes obuiero SioMKeTa BpeMeHn B 4acax)

OB11as TpyROEMKOCTS AMCIHIIARGI COCTABAACT 9 3a4eTHBIX exuHAL, 324 gaca.

3.1, Copepixanne (IMAAKTHKA) AMCHHRILIHHL]

K¥YrC
CEMECTP
HOMEPA PAZNIEAOB

HAVUMEHOBAHUE
PA3JIEJIOB U
AUIAKTUYECKUX EAVHUI

BCEro

AYAHUTOPHBIE

JAHATUS B

KOHTAKTHON

DOPME

QOPMHEPYEMBIE
KOMNETEHH#

BCETO

JIEKITHH

AYIHTOrRki
TEPAKTHKYM (CEMHEAP)

JIABOPATOPHTLIH
NPAKTHKYM

CAMOCTOATENBHASN
PABOTA CTYAEHTOR

OIIK-3

HHCK-5

10

Pasgen 1. OOuide NDOHRTHY KOMILIOTEPHOIO
MOIETHPOBIHHN,
{.1 OCHOBEI YHCASHHOTG MOASTHPOBAMHNIA,
1.2 MeToas! YHCIe HHOTO MOJAETHPOBAHHEA.

13

10

10%

10%

Pazpen 2. Moaeaupopanne  HANPMKEHNO-
HECbﬂpMHpOBaHHDI'O COCTOAHERA KOHCTPYKHHK <
RoMouikio SolidWorksSimulation.

2.1 CraTHseckult aHamu3 KOHCTPYKUMH.

2.2 Mogenipoganue HANpRKeERO-AeQOPMUPOBAHHOTO

coCTOABMY  cocynos, [ mapocTaTiveckuli  pacwer

pesepsyapa. Pacuer cocyna HaIPYESHHOTO
BHYTPESEHUM HaBIEHHEM.

2.3 MoganpHeiit  asanms.  Bpiuncnewue  coBGCTBERHBIX
YaCTOT # (OpM KoNeBaHMI KOHCTPYRIME.

2.4 MoaenuposaHue HoTepH yetoiuusocta, Hecnexonanue
O0OROYKH HAIPY)XEHHOW BHEMWHHMM JaBlEHHEM Ha
HOTEPKY YCTOHUMBOCTH,

2.5 Tepmumyeckoe HMCCHEC AUBAHHE. Mozennposanne

TEIUIONPOBORHOCTH B TBEpAOM Teme. Onpemenesue

TEPMHYECKAX HaNpKeHuH,

84

30

30

54

30%

30%

Paigen 3. Monenuposanne NpoNeccoB
TenyobMena ¢ noMonisio SolidWorksFlowSimulation.
3.1 MopenvpoBarHe KORBEKTHREOTO TeNR00GMEHA.

3.2 MozpenupoBaHue Tenoo0Mena nITydeRHeM,

3.3 Moneruposanie  BRIMYAHEHHON  XOHBEKMEHM  OpH

HCTIONE30B8HME BEHTHAATOPOB.

47

18

18

29

36%

30%




5114 Pasnen 4. MopeanpoBaune  uanpaxenno-j180] 51 | - | 51 - 129 § 30% | 30%
AethOPMHPORRRHOTC COCTONHHS KOHCTPYKIHE
H Teitoofvena ¢ BomMoliblo SolidWorksSimulation
4.1 Pacuer HanpaxeHHC-2eDOPMAPCRAHNONS COCTOARKS
000TI0NeK B3 KOMITO3HTHEIX MATEPHANOR
4.2 Pacuer yeTanocTHOH npodroctd
4.3 Pacuer Ha NPOUHGCTS C YMETOM TETNOBHX 3¢deKToR
4.4 PacueT coBCTBEHHBIX 9aCTOT cGOpOK
4,5 Pacuer KOHTAKTHBIX HanpsukeHul B cOopxax
4.6 Mogenuposarke Ternoobaena B chopkax
4.7 MopenupoBakue yaapHsIX HATPY3OK
4.8 Monennpopanye HANPAKEEHC-JEPOPMUDOBARECTO
COCTORHUS TIpH AelicTBHUM HEMHHEHARX HAIPY30K
4.9 Perenue onTHMyBau#OHECH 380894
BCEI'O I10 MTUCHMITJAUHE |324| 102 - | 51 51 | 222 |1900% Ji00%
3.2, AynuropHBI NpakTuKyM
Ne Ofnem, aya,
Homep pasgena AHcOHiLIHHEL TeMa NpakTHYCCKOTO 3aHATHSA
I/ YAC0R
Pazgen 4, Monenupopanne
HaHpPHREHHO-APOPMUPOBAHEOTD
P AeGOPMHP PacueT  HANPAKEHHO-ZCHOPMAPOBAHHOIG  COCTOSHHSA
i COCTOHHUNR KOHCTPYKIHH 6
ofoRoUeK W3 KOMHO3UTHBIX MaTepHATOB
H TenjaooiMeHa C HOMOILbLIO
SolidWorksSimulation
Pazpen 4. Mopennposanne
vanpsixeHne-gedopPMUPORANHOIO
2 COCTORHEA KOHEFpYKUER | Pacyer yetanocTHol npostocty 6
W Tenyicofmenn ¢ (IOMOLbLIG
SolidWorksSimulation
Pazgen 4. Mopennposanne
HanpsKen Ho-xedopPMHUPOBANHOID
3 COCTOSTHMA KOHCTPYRunK | PacyeT Ha npogHOCTE © yuerom Temiosslx 3ddekrop 6
A Teraoobmena c oMo b
SolidWorksSimulation
Pazgen 4. Mogenkposanme
HATIPSSKEHHO-AE OPMUPOBAHHOTO
4 coCTOsIHATA KOHCTPYKUMH | PacueT cobeTBeRRbIX HacToT copox 6
€ TenJioobMena ¢ HOMOLUbIO
SolidWorksSimulation
Pa3zzen 4, Monennpobanue
HANPIRCHAO-A¢hOPMIIPOBAHHOID
5 COCTORHNA KOHCTPYKUMM | PacyeT ROHTAKTHEIX HanpsmKeHuil 8 cOoprax 6
4 Temnoolsena ¢ AOMOIUBID
SolidWorksSimulation
Pazgen 4, MogennpoBatie
HANIPSEKENHO- e OPMUPOBAHHOTO
8 COCTOSTHEA KOHCTPYKIOHE | Moaenuposanue temnoolMena B ¢Goprax i)
i Tennoobrena c NOMOLIBI0
SolidWorksSimulation
Pasnen 4, Moaenupoeanne
HANPHKEHHO-ehOPMHUPORAHHOTO
7 COCTORHEN KOHCTPYKLHN | MonenHpopanye yAapHbiX HArPY30K 5
H TennoobGniena ¢ HOMOLIBI0
SolidWorksSimulation
Pasnen 4. MoaeanpoBanue
Mogenuponakne HANPDKENHO-1eHOPMHPOBERHOID
8 HANPANEHHO-AeOPMHPIBARHOFD o - 5
COCTOSHHA P AeHCTBUH HenyHeHHbX HATPY30K
COCTORHUR KOBCTPpYKIAN

7




HATIPAAReHNO-1ehOpMEPOBAHHONO

# TennoobMeHa € TOMOIHEBIQ
SolidWorksSimulation
Pasnen 4. Monenupozsasune

9 COCTORHUR KoHCTPYKUuE | Peinemie oNTHMU3ABKOHHROIT 3a0a4u 5
d Tennoo6meHa ¢ NOMOIRBK
SolidWorksSimulation
Hroro: 51
3.3. JiabopaTopublif DpaKTHKYM
Ne Hanmenopanue OoneM, aya.
Hosep pasgena JUCHHILAHBI Tema nabopatopHoro 3JaBATHN
n/n nadoparopuu 4ACOB
Qdmpe THOHSTHA  KOMITBIOTEPHOTO
Pazgen 1. OOmupe npousaTas H D
t | comnbioTepHore MoxeHpopans | MOLCAHPOBAHIA. Oburne ceenenus o | Kowmmasioreprsii 3
P ACTHP SolidWorksSimulation % | xnacc kag. K
SolidWorksFlowSimulation,
Pazgen 2. Moaenuposanne
HanpsKeHHO-A¢HOpMUPOBRHHOTO KomnkoTepHsilt
2 p AcGopMUp CTarHYeckHH aHANKH3 KOHCTPYKIHA. P 6
COCTORHM KOHCTPYRIHN ¢ kiace xad. {1
noMoHILK SolidWorksSimulation
Pasnen 2. Moaenuposanie
Monenuposanue HANPHKEHHO-
3 HRNPSIKEH Ho-1edOPMIPOBAHHOTD Komnstorepsbiit
nehopMUPOBAHHOTO COCTOAHNIS ]
COCTORRNS KORCTRYRIH c cocynoB xnace kad. Ml
nomonteio SolidWorksSimutation ’
Pazgen 2, MonenspoBanne
A ACIHPO MonaneHeiif ananu3. BsruHcacHue
HAPAKERHO- e oPMHPOREHEOTO Komnsiorepreii
4 coOCTBEHHBIX  TacTOT H  JOopM 6
COCTOSIRHSA KORCTPYRIHK ¢ | xoneGammit xoHCTDYKIHH wnace xad. M1
moMoinnio SolidWorksSimulation PY '
Paszgen 2. MoaenuposaHie
5 HanpsmenHo-geopmuposantore | Monennporanne notepn | KoMIobioTepHELH 6
COCTOHHHA KOHCTPYKUHHA € | YCTOHYUBOCTH. xnacc xad. M1
nomomko SolidWorksSimulation
Paxaen 2, Moapeanporanne
TepMmudecxoe HCCIeRoBanne, o
HEAPMKEHHO~AePOPMHPOBAHHOID KomretoTepHsiit
4 Omnpenenerue TEPMUYECKHX 6
COCTOSERNA KOHCTPYRIRH R - knace kad. M1
nomombio SolidWorksSimulation P '
Pazsaen 3.  Mogeaupopaune
5 | mpoueccos renicobmena ¢ | Monenuposaure kokBekTHBHOTO | KOMnbploTepHEH 6
ROMOILIG TennonGMeHa, Kitace xad. M1
SolidWorksFlowSimulation
Pazgen 3. MopenuposaHiie
5 | mpoueccos TeRsao08MeHa ¢ | Monenuposanne Tepnoodmena | KoMimioTepHeiit 6
HOMOLLILI0 MITYHEHREM, xnace kad. H1
SolidWorks¥FlowSimulation
Pasaen 3. Mopennposanue "
Mozenupopasue BBIHY¥ JEHHON
OpOIECCoB TenTootMeHa ¢ Kommnstoreprsiit
7 KORBEKIIMH TIPH  HCTIORL3IOBAHME 6
NOMOL LD BEHTITODOB xnace kag. M1
SolidWerksFlowSimulation OB
Hroro: 51




3.1, CamocrosTensuas pabora cryxenra {CPC)

Homep # BARMEHOBAHHE COIEPKAHUE BpeMs (4ac)
pPa3fiena AHCHHTLIBHL] YYEBHOI'Q 3AJARMAA CcrC
Paspen 1. OGiue nmonstTHA } 11oAroTOBKA K BHIMORHCHMIO H 3AlKTE naBoparopHoil paboTh 11
KOMHbIOTEPHOr0 «OBIIHe MOHITT KOMALIOTEpHOro Mogenuposanya. Ofmue
MOICTHPOBANHALL. CAEREHNUA o SolidWorksSimulation "
SolidWorksFlowSimulation»
TloAroTOBKa K BEITIOJMEHIED M 3aLiuTe Aa0opaTopHOR padors 11
«CrataueckBl aHaT W3 KOHCTPY KHRER
TloAroTOBKA K BBETONHOHMC M 3alLKMTe NabopaTopHOi paboTh 11
Pasaen 2. Mopenuposaune | «Monenupopanye HaapAKeHHO-2eHOPMHEPOBARHON0
HATIPHKECHHD- COCTOSHEA COCYHLOBY
nedopMHPOBAHHOLD TTOArOTOBKA K BSITOIHEKIO ¥ 3amuTe naGoparoprolt paboTs 10
cocTonuns  KoueTpykuuM  c | «Mojansusiit aganus. Buwucnenne coOcTREHHEEIX YACTOT H
NOMOIBI thopM kosreOarnt KOHCTPYKIFTD
SolidWorksSimulation. TTOAroTORKA K BEHIOMHEEHMO ¥ 3amute nabopaTopHoii padoTsl 10
«MomenUpoBaHue NOTEPH YCTORIUBOCTIY
[loATOTOBXa K BRUTOHEHKIO W 3alluTe nafopaTopHoil padoTs 10
«Tepmuueckoe uccienobanue, OnpeleNeBne TCPMUEECKUX
HANPAKEHNAD
TTonroToBKa K BHINOAREHHAIO U 3awyTe abopaTopHOl paboTsl 10
Paznen 3. MoaeaHpoBaHue «Mogenuposaiie KOHBCKTHBHOTO TennocbyeHay
NpoLECCOB  Te1000MeHs ¢ FloaroTOBKa K BHIIONHEHMIO M 3auTe TabopaTtopHoH paboThl 10
HOMOIHBL IO «MopenpoBaEne TeIUooOMEH? H3TYHCHUEMD
SolidWorksFiowSimulation. T1oAroTOBKS K BLITOIHSREIO M 3ailnTe nabopatoproi paboTet 10
«Mogenmposanme BEUHYKIEHHOH KOHBEXLIMN npH
WCIHONLIOBAHUY BEKTHISTOPOBY
TToAroTOBKA K BITOMHEHHIO W 3LIHTE NPaKTHYECKON padoTs! 16
«Pacuer AaNpHKe RHO-1ePOPMUPOBAHROTO COCTONHUR
OBOMOUEK H3 KOMIOIUTHBIX MATEPUATIOR)
TIOATOTOBKA K BHIIOHEHUEO H 3AIUTe NPAKTHYECKOH padoTst 14
&PacueT yeTanocTHOA POUHOCTHY
TToArOTOBKA K BHIOSHEHHIO ¥ 33IIHTE NPAKTHIECKOH paboTsl 15
«PacgeT Ha IPOYROCTD ¢ YISTOM TeIUICBLIX 3(diekToRy
Pasgen 4. MopennpoBaHMe |"y{, roropka k BHITIOAKEHMIO M 3a0IHTe NPAKTHYECKOH paGoTel 15
RATIPIHACHHO «Pacuer coJCTREHHEBIX HaCTOT COOPOK)
redropMEPOBAHHOTO I P 13
COCTORHNS KOHCTPYKIH OATOTOBK K BHTIONHCHIRO M 3aLIATe npakTHYeCcKoff paboTh
f TenA006MEH € HOMOMIbE «PacueT KOHTAKTHSIX Ranpamennii B cbopkaxy
SolidWorksSimulation [ToATOTOBKA K BHIIONHEHMIO 1K 3AMIMTE NPakTHIECKOH paboTsl 15
«Monennposaure TericobMena B cGopkaxy
TIOATOTORKA K BHITONTHEHEIS U 3ALUTe IFPaKTHIeCKoH paloTh! 15
«MomeMpopaHye YEApPHELX HATPY30K»
TIonroTORKA K BHINONHEHMIO K 3ALIATE IPAKTHYECKOH padOTsl i3
«MonenyupoBaHie HEOPDKEHHO -1 hOPMHEPOBAHHOTO
COCTOHVA NP ASHCTBHY HERHHEHHEIX HAIPYIOKN
TIOATOTOBKA K BLINOTHEKMIO H 32LUNTe NpakTHieckoil paboThl 15
«Peluenue onTAMUIALAONHON 3812%HY
BCEFO: 222

Crvickn, coflepianye mepeyens NabopaTopHEIX padoT ¢ YKAa3aHHEM HX TEMATHKM, IEPeTMCIICHB! B

[Ipunoxenun 4.




4. @OPMbI KOHTPOJISI OCBOEHNA TMCHHUILIMHbI

IPA®HK KCHTPOJLHLIX MEPOITPUSITUI

CEMECTP HENEJN CEMECTPA
120 3 1alsT 6 171s slic] 121 3Viwafis]16] 17
10 7Pl P2 JIp2 TIP2 P2 “:i’lq"
11 P TiP2 T1P2 P2 nzpo | ¢

3a4.

VYenopupie 0603HAUCHIS:
— JIP1 - ¢cnava onuoli naGoparopHoi paboTEl;
- JIP2 ~ ¢naya 1RyX nabopatopHbIX pabort;
-~ TIP1l — coaya oaHOH ripakTUdecKol paboTEL
~ [HP2 - cnava 18yX IPaxTHYECKIX paboT.

Texymas arrecTauMf CTYACHTOB IPON3BOJMTCS B JHCKPETHBIE BPEeMEHHBIE HHTEPBAILI
MPENOAABATEAMH, BeZymiMHE naGoparopHble M IIPAKTHYECKHE 3aBATHA 1O JHCHHINIMHEC B
CIenyIomux Gopmax:

s BRIIOJHEHHE H 3anrura nabopaTopHex paboT;

e BHUFONHEHME W 3aIMTA NIPAKTUYIECKHX paboT;

e OTIENLHC OUEHUBAOTCA THUHOCTHEE Ka9eCTBa CTYACHTA (aKKYPAaTHOCTE, HCIIOAHHTEIBHOCTH,

BHHIMATEBHOCTR) — pabora y JOCKH, CBOEBPEMEHHAS CJ@Ha TECTOB, OTYETOB K
NMab0opaTOPHEIM W HpaKTHuecKuM paboram.

Pybexcnan aTrecTanus CTYICGHTOB NPOM3BOAMTCA @0 MTOraM NONOBHHBL 10 cemecipa B
cnenyrommx GopMax;

e 3amMTa Tpex NadopaTOPHBIX paboT 13 YHCA IPEeAyCMOTPEHHEBIX Ha CEMECT];

s BBIIOJHEHHE YeThipex 1adoparopHsik paboT.

PyGexxHasi aTTecTAUMS CTYACHTOB IPOM3BOXMICA TO HTOraM NONOBHHE 11 cemectpa B
CAeAYIOMmHX hOopMax:

s 3ALIATA TPEX HPaXTHUeCKUX paboT KH3 HHCHIa IPedyCMOTPEHERIX Ha CEMECTP;

» BLIOJHEHHS HeTHIPEX HPAaKTHYEeCKUX padoT.

NpoMexyTounnlii KOHTPOIL IO PESYALTATAM CEMECTpa 1O AUCIHUILTHEE HPOXOIMT B (opme
mADOEPESHIMPOBAHHOTO 3a4eTa (BKI0oUaeT B ceds pellerne 3a1a9 ¢ MOMOIIBLIO IIAKETOB IPHKIaZHREIX
ApOrpaMM), KoTOpeli ogopMigercs Ha 17-if Heaene ceMmectpa. HeoOXONMMEIM YCHTOBHEM HOMYYCHUA
3aueTa ABIAETCS BRIOAHEHHE K 3aL0uTa Beex jaboparoprslx (s 10 cemecTpa) U IpakTHYSCKUX (11
11 cemectpa) paboT.

Mo OHEHOUHBIX CPEACTE, BKIEOUAIOIIME THIIOBBIC 3afaHusd, TECTBI M METOOBl KOHTPOI,
TO3BOSIONINE OLICHUTE PE3YABTATE 00PA30OBAHMS IO NAHHO JHCIMIUIEE, BIHOYEHH B cocta YMK
JVICHHMIIAMHEI ¥ FepedncieHst B [Ipriokerns 5.
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5. VYEBHO-METOAMYECKOE ¥ WH®OPMAIMIOHHOE OBECIEYEHNE
JTACT{ATLIAHB |

5.1. OcHoBHas HHTEpaTYpa;

1. Kucenén, Urope Anexceesry. OcHOBB MOACIBPOBAHKA HPOILECCOB TENIOOOMEHA B cpejie
Solidworks [Texer] : naBoparopusiit npaxrukyM [ans syzor] / W. A. Kucenés, C. 1O, Crpaxos ; BI'TY
"BOEHMEX" um, 1. &, Ycerusora, - CII6. : [6. n.], 2017. - 48 ¢. : rpad., oOp., cxemsl, Tabn. -
Bubnuorp.: c. 47. - Kontp. Bonpockt: B koHile 1ab. pal

2. Ocnosri TpéxMmepHoOro MonenuposaHus B SolidWorks [Teker} : npaxTmdeckoe mocobue
ins sy3os] / B. Y. Bonkomopos [u np.] ; BI'TY "BOEHMEX" um. [1. ®@. Yerunosa. - CII6. : [6. 4.],
2017.- 75 c. : o0p., cxeMsl, gepT. - Bubmuorp.: ¢. 74. - ISBN $78-5-906920-63-8

5.2. JlononHuTtensHAas TEpaTypa:

1. Cannuxos, Bragumup Auronosy. HucneHroe MOIEHHPOBAHNE PHIHYUCCKHX IIPOLECCOB B
orpammyeHHeix cpemax [Texer] : yuebmoe mocobme [mma syszoe] / B. A. Cammukor ; BI'TY
"BOEHMEX" um. 1. ®. Yernnosa. - CIIG. : {6. un.], 2008, - 175 ¢. : rpad., cxemsr, Tabn. - bubmuorp.:
c. 168. - Ilpunoxcenne: c. 169-172. - ISBN 978-5-85546-430-6

2. Anavoecxu#, AmnAped Anexcagaposud.  SolidWorks  Simulation. Kax  pemats
HpaKTEYEeCKUe 3a0a9H [ NeKTpoHHLIH pecype] / A. A. Avsimosekuii. — ; CI16 : BXB-Ierepbypr, 2011,
- 448 c. - ISBN 978-5-9775-0763-9. — Penaim poctyna: https://ibooks.ru/bookshelf’24810/reading.

5.3. Tlepeuyenr pecypcos HHOOPMANHOHHO-TENISKOMMYHHKanMoHHo# cetu "Mwmreprer',
HeOOXOMAMBIX ISt OCBOEHUS AUCLUIIINEEL, SACKTPOHHEIC ONOMHOTCUHEE CHCTEMEL
1. httpi//e.Janbook.cony 3BC n3narensersa «Jlagpy.
2. hitps://www.biblio-online.rw/35C IO0paiit
3. http:/library.voenmeh.riy/ - caitr Gabmuorexu BITY um. 1@, Yerunosa «Boeamex»
4. http:/fwww.laserportal.ry/ - nayuHo-o6pasorarensabti npoext "Jlazepupii nopran”
5. http://solidworks.ny/ - ouuranbEEI calT IporpaMMHOTO ofecIeUeHns.

5.4. Ilporpammsoe obecrieueHue.

B pacnopsKeHHE CTYIEHTOB MPEeJOCTABIACTCS MMEIOUICECs. B KOMIBIOTEPHOM KJIACCE CHCTEMa
ABTOMATH3HPOBAHHOIO mpoekThpoBanus SolidWorks u maxerssr IO ofmiero HasHadenws: maker
oburcHex npmitoxenni Microsoft Office, Google Chrome, PDF Adobe Reader.

3.5. VlapopMansodHsie TEXHONOIMH, HCHOOAB3YEMEIE IIPH OCYHISCTBICHHH O0pazoBaTEeNbHOIO
mpoecca:

-~ IPUMCHCHWE CPECTS MyIhTAMEeIHA B 00pa30BaTeILHOM TIPOLecCe;
- [poBeHeHHe TabOpaTopHBIX ¥ MPAKTHUECKAX 3aHATUH B KOMIIBIOTEPHOM Kiacce, BKIHOYCHHOM
B HHOOPMAaIMOHHYIO KOMITBIOTEPHYIO CeTh Kadenpsr;

~ BO3MOXKHOCTH KOHCYNBTHPOBaHMs OOy4aio{MxCs WpenoJasartensiMid HOCPENCTBOM CeTH
Wnreprer;

— JHBOCTYIIHOCTB y‘-IGGHBIX MaTepyanos 4epes CeTh I/IHTepHGT JJIA moforo YHaCTHHKA yLIeGHOI‘O
IIpOIEecca.
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6. MATEPHANBHO-TEXHHYECKOE OBECHEYEHAE JHCIMITIMHDBL

1. MpaxTtuueckue 3aHATHA:

1) TIpesenTAlHOKHAS TEXHUKA (IIPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK);
2) KOMIIBIOTEPHEIH KITacc;

3) maxersr 11O ofiero HaszHauerus: NakeT oducHBIX Impuioxenudi Microsoft
Office, Google Chrome, PDF Adobe Reader;

4y cnennanusuposauroe [10: CATIP SolidWorks

2. JlaBopaTtopHsle 3aHATH:

1) mpeseHTAMOHHAS TEXHUKA (IPOCKTOP, SKPAH, KOMIBIOTEP/HOYTOYK);
2} KOMIBIOTEPHBLIH Kiacc;

3) makers! 1O masnadenus: maxeT ogmeHbix npuoxeruii Microsoft Office,
Google Chrome, PDF Adobe Reader;

4) cmemmanuauposausoe [10: CATIIP SolidWorks

3. TIlpouee

1) paGouee MeCTo IIPENOAABATENA, OCHAINCHHOS KOMIIBIOTEPOM C NOCTYIIOM B
HHTepHeT,

2) paboude Mecra CTYNECHTOB, OCHAIIEHHBIE KOMIBIOTEpaMH C JOCTYIIOM B
HuTepHeT, MpeAHasHaueHnbe g paGoTE B 3NeXTPOHHOH 00pa3oBaTeXEHOH
cpee.
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Mpanokenne 1
K pabodeit nporpasivMe FACHAIIHAL]
«[IpaRTHKYM N0 KOMIBLIOTEPHOMY MOAEIHPOBIHHID

AgHOoTanusa padodueii mporpamMMbi

HJucrpromnaa  «[{pakTukyM 1[0 KOMIOBIOTEDHOMY MOJEIHUPOBAHHIO» ABNSETCS AHCIHIHOM
Bapuarusroifl wacty 1pxiaa broka | nmporpamMME! NOArOTOBKE CTYHEHTOR Ho Hampasneswio 12.04.05
«Jlazepras TexXHHMKa W NaicpHBE TeXHomormu», Jucummimpa peamssyercs Ha daxynbrere «¥»
Vndopmanornsle ¥ YUPARILIOIME CHCTeMBE  badTUHCKOrC roCyZapCTBCHHOIO  TEXHIYECKOTo
yruBepentera uM. .. Yemnaosa xadeapoii «M1» Jlazepras Texamka.

Hucuummina HaueneHa Ha QopMupoBarue obuenpodeccnoranpiol xomnererim OIIK-3 u
IpotecCHOHATBHO-CIICINanM3KpoBatHo# xoMieTeHHy [ICK-5 pemyekauxa.

ComepxaHue JHCHMIRMHBEI OXBaThIBaeT Kpyr BONPOCOB, CBSBAHABIX ¢ MOZCIMPOBAHMEM
HANPOKEHHO-Ae)OPMHPOBAHHOIO COCTOSHIES KOHCTPYKIHE ¢ noMoinsio Mogyns SolidWorksSimulation u
MOJIE/IPOBAHIEM TTPOTIECCOB TerooOMera ¢ toMoniko MoayTs SolidWorksFlowSimulation.

[lpenorapane AWCUWIURHEL IIpeAYCMATpHBaeT cilemyionme (QOpMbl OpraHuzanuy  yiaeOHOTo
mporecca; AabopaTopHbIe 3aHSTISE, CAMOCTOs TeNbHAS padoTa CTYISHTA, KOHCYIBTAIHH.

TlporpaMmMoit AUCIHUINUHEL IPEIYCMOTPEHE] CASHYIOITUE BB KOHTPOJI:

Texyman arrecTanus CTYACHTOB HOPOHIBOAUTCE B JAUCKPETHHIC BPEMEHHEIC WHTEPBaIBI
OpenosapaTelIMy, BeAyiiuMy n1abopaTopHbie H  APAKTHYECKUE 3aHSTUS 110 JUCHUIUIAHE B
cIenyomux GopMax:

e BBIIOJIHEHYE U 3aiMuTa NabopaTopHbX paboT;

» BLIOJHEHHE U 3ailHTa IPaKTUIECKHX paboT;

o OTHAENLHO OMEHHBAIOTCH IHYHOCTHRIC KauecTha CTYACHTa (aKKYPATHOCTh, HCTIGIHHTEIFHOCTD,
UHUMMATHBHOCTE) — paboTa Yy JIOCKW, CBOEBpeMEHHAs Cjflada TecToB, OTYETOB K
nabopaTOPHBIM ¥ NpaKTHISCKEM padoTaM.

PyOexBast arTecTaluu CTYASHTOB IPOH3BOOMTCS IO HroraM MoNOBHHEI 10 cemecTpa B

crnepyonux Gopmax:

s 3ampTa Tpex JIalopaTopHsIX pafoT U3 YKCA PEIYCMOTPEHHBIX HA CEMECTP,

e BHHIONHEHHE YeThIpex naboparoprex pabot.

Pybexxnan arTvecranms CTYJCHTOB IPOMIBORUTCA [I0 MTOraM ITONOBHHEI 11 cemectpa B
CIERYIONUX POopMax;

o 3AIMWTA Tpex IipakTHdecKux paboT U3 Yrcia NpeyCMOTPEHHLIX Ha CEMECTp;

o BBIIQJIHEHAC YSTHIPEX HPaKTHHECKUX padoT.

HpomesxyTouHbIH KOHTPOAL IO PE3yNbTaTaM CeMecTpa [0 JUCLHUILIHHE IPOXOAHT B Hopme
mudepeHIMPOBAHHCTO 3a4eTa (BKmodaeT B cebs pelieHne 3afad ¢ MOMOIBIO HAKETOR TIPUKIAHEIX
IporpamMm), KOTopeli odopmigercs Ha 17-% Hezeme cemectpa. HeoOXONUMEIM YCIOBHEM TIONYUCHAS
3adeTa ABJISETCH BLHIOIHEHNE H 3allHTa Beex naboparopasik (s 10 cemectpa) ¥ npaxTrygeckux (mist
11 cemecrpa) paborT.

Ofmas TPYNOEMKOCTh OCBOGHHA HNHCHMIIIMHEL COCTaRseT 9 3a4eTHBIX eaunui, 324 uaca.
TTporpammoii AMCIMIUIHER NperycMOTpeHsl npakThHueckue (51 gac), naboparoprsie (51 uac) 3aBATHA U
227 vaca caMOCTOATeLHOM padoTh! CTYICHTA.
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Tipunowenne 2
x paGoueft nporpaMme JHCURTUIHHE!
«[IpaKkTRKYM 110 KOMIBIOTEPHOMY MOARTHPOBAHUION

TEXHOJIOTHM ¥ ®OPMB] IIPEHOHABAHMA
Pexomenauin 0o opraHH3aANUA H TCXHOIOrAAM 00y TeHus AN MpenoiaBaTe/is

I. OoOpazoBareabHbie TEXHOJOIHE

[Iperonapasne AMCHMINKAL BeAETCA C HPHMEHCHHEM CHEIYXOWNX BHIO0B 00pazoBATELHEIX
TeXHOIOTHH:

WndopMauORHbIe TEXHOKOTHH: HCIONB30BAHNE JNECKTPOHHBIX o6pa3oBaTebHEX PECypeos
(MCITOMB30BABKE CPECTB MYNBTHMEHA B o0pasoBaTebHOM [1POTecce (IpeseHTALUMH), JMEKTPOHHEIE
BepcHy yHIeGHEIX M IPAKTHIECKHX ocoOni, PEKOMEHIOBAHHEX UL H3YICHHM DMCUMILTHHED) TIpH
HpoBecHHH TabOpaTOPHBIX H NPAKTHHECKHX 3AHSTHAN K CAMOCTOATENHHOH paboThl CTYACHTOR,
B3amMOdeliCTRHE ¢ IPErO/IaBaTeNeM BHE SACOB PACTUCAHNS 3aHATHE NOCPEICTBOM Internet.

Pabora B KOMRHJe — COBMECTHAS HEATENBHOCTh CTYJEHTOB B IPYINIE HOA PYKOBOACTBOM
NuAepa, HafpaBeHHAS Ha peuleHHe OOmIeH 3afauyd MYyTEM TBOPHUECKOTO CIOKEHHS Pe3YNbTATOBR
HHAMBHAYAIBHON paloThl WICHOB KOMAHZR! € ASJICHACM TOTHOMOYHE U 0TBETCTBEHHOCTH.

Hpo6xemuoe 00yueHHe: CTHMYTHPOBAHAC CTYACHTOB K CaMOCTOATENBHOMY nproBpeTeAuIo
3Hanui, BeOOXOMMMEIX /IS PEIICHHs KOHKPETHOM IpoGneMbl.

MexRauenanIMHApROoe ofyuenie: KCIONB30BAHAEC 3HAHMH #3 DAsHbIX obnacredf, uX
TPYINBAPOBKA H KORIEHTPALYA B KOHTEKCTE peilaeMoli 3ama4n.

11, Bumsi i copeprkanne yueOHBIX 3aHATHH

Pasnen 1. Ofnye NOHSITHR KOMILIOTEPHOTO MOTCIAPOBAHH.

JIaGopaTopHbiil HPAKTHKYM - 3 9aca, 1 1abopaTopHas padora,

JlaGoparopuan paGora Nel. Ofuiie noHATHA KOMIBHTEPHOTO Monennposanus. O0mne
epencuuda o SolidWorksSimulation u SolidWorksFlowSimulation

DopMa BBITONHEHKS — HEANBHIYATIbHAS, paGoTa B KOMIBIOTEPHOM KIACCe ¢ MCIONb3OBARHCM
TPHIKAAJHEK [aKeToB nporpamM. O6CYyRKRaroTCs OCHOBRI B METOIE: YHCIIEHHOTO MOJETHPOBARHSA C
nomomsro  SolidWorksSimulation. o zazapmio mperogaparelia CTYRCHTBl HPOBOBET HACTPOHKY
paboueit cpempl Homp3osatens. OcyieCTBIACTCS HAGCTpOMKa IIAHENH WHCTPYMEHTOB. 3ajaHue
apaMeTpoB MOJENHPOBAHKM Ha BKIAIKE CBOHCTS. HacTpoiika MeHemKepa KOMaH ¥ NMaHe I BHIOB
riporpaMMblL. Co3naHue ropsIns KnaByur.
Vopapensne cAMOCTOATENbHOI paboTol CTYAeHTa — 2 gaca.

KouCyIBTAIIEE 1O CONSPARWIO pasjela U BBHINOMHCHUIO WHIMBALYAISHEDX 3aganui,
O(OPMAEHHIO PE3Y/IHTATOB, POBEPKA OTUETOR O BEINOTHCHHU HHIUBUAYATBHRIX 3aJaHull — B Yacel
IAHOBSIX eXeHeNeNbHEIX Ko Yy IsTaruil i o Intermnet.

Pasgen 2. MoaeanpoBaHHE HATIPSIKEHHO-Te(GOPMBPOBAHHOTO COCTOSMUT KOACTPYKIHY €
nomompio SolidWorksSimulation,
JiaGopaTopHbni OpakTHIYM - 30 9aCOB, 5 naGoparopHbIX pador.
JlaGopaTopuas padora Ne2. CraTudeckuii aHANK3 KOHCTPYKIHH,
dopuma BHITIONHEHHS — MHIXBH/yabHAa, pPad0Ta B KOMIBIOTEPHOM KIIACcCe © HCIIO/B30BABHEM
IpUKIANEBIX Taketos mporpamu. Hemb paGoTnl - TpoBecTH CTaTUYeCKuH aHami3 KOHCTPYKIHH C
romousio SolidWorksSimulation. MexoasHpvMy JaHHBIMA UL CO3AGHMA TBEPAOTENLHOH MOTEIH M
cratrueckoro mccneposanms BSolidWorksSimulation sBgroTCS MaTepuan Qanky, ee pasMepsl H
Macca AelicTBYIOIei Ha Hee Harpysku. [locne 3aBepUICHMA pacueTa B HPOTPAMME 6YAyT KOCTYNHEBI
Pe3YILTETH C SMIOPaMY HAIPSUKCHHAS, TISPEMCIICHN K JedhopMain.
JaGopatopnasn pabora Ne3. Mopeaupopanune HanpSAKeHH0-1eOPMUPOBAHHONO COCTORHNS
COCYJ0B
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DopMa BHITONHEHHA ~ HHIMBEAYANbHAS, paloTa B KOMILIOTCPHEOM KIIAcCe ¢ HCHONB30BAHNEM
NpUKIAJHBIX [HaKeTOB nporpamm. Liens paboTel - MCCIEAOBaTh ¥ MPOM3BECTH CTATHHCCKMi pacder
cOCyHa H& MPOYHOCTE B CIyYae THAPOCTATHYECKOro pactera EMKOCTH ¢ BOIOH U IIpH pacueTe cocyaa
DO JABACHHEM Ha MPOYHOCT. MCXOMHBIME AaHHEIMA SBIIAIOTCA TalapuTHbic pasMepsl H Matepua,
BO BTOpOM CiIy4ae clle JasneHre B Gawiose. [locrme 3aBephieHHs pacuera B mporpamme OyAyT
JOCTYIIHB! PE3YJIBTATE C SIOPAMH HAIPHKEHNA, HepeMEIeHIA H AeopMaliiy KOHCTPYKIAHE.

JlaGoparopuas pabora Ned. MopansHpIfl ananns. Beruucienue COGCTBEHHBIX HaCTOT M
dopm xoaedaHEil KOHCTPYKIEH

dopma BEIIONHEHHS — HHAMBHIY&IBHAL, paboTa B KOMIBIOTEPHOM KJIACCE ¢ ACHONB30BEHIEM
UPUKIANHEIX [aKeToB nporpamMM. llems paOoTel — NpOU3BECTH MOJANBHBIE aHamu3, ¢ HOMOLIRIO
HPOrpaMMbl BHIMKCIUTE COGCTBEHHDBIC HaCTOTHL M GopMel xoneOammii xomerpykuuu. Mexommsmu
IaHHBIMH #BINIOTCS rabapuTHbic pasMmepsl 1 MaTepualn. llocne 3aBepiieHds pacdera B mporpaMmme
GyOyT JOCTYHHBEI pe3yAbTaThi MOJANBHOLO Aawaiusa, 5Ofopel 4actor ¥ dopM  xonebauuit
KOHCTPYKIHU.

JlaGoparopuas pabora NeS. MopeaupoBanne norepu yCTOHIHBOCTH

dopMa BHITONHEHIA — HHARBAAYIBHAS, paboTa B KOMITBEOTEPHOM KIIacce ¢ BCHOMB30BAHNEM
GPUKIAIHEX TakeToB mporpamm. Ilens paGoThI - TPOM3BECTH HCCHEAOBaHAE O0ONOUKE Ha HOTEP:O
YCTOHYMBOCTH OOONOYKA ¥ CTEPKHA. VICXOAHBIMM NAHHBIME SBASIOTCH TabapuTHEIE pasMepsl,
MaTepuaN, JABICHUE Wiy CHIa BO3ACHCTBHS Ha crepkensb. [locne 3asepieHUs pacdera B HporpaMme
GyIXyT JOCTYHHBI PE3YNLTATH ¢ pacyeTamH NepeMenien i TPy pasIuiHEIX GopMax KoneOaHuil.

JIaGopatopuan paGora Ne6, Tepmudeckoe uccaenopanne. Onpeaenenne TepMHYCCKAX
HAnpKeHii.

(opmMa BHIONHEHHS — HHNUBHAYyalbHad, pafoTa B KOMIBIOTEPHOM KIIACCE ¢ HCIIONB30BAHKEM
MPHKNAJHEIX NaxkeToB nporpamM. Heme paboTH - pelmth 3ala¥y TEPMHUYECKOTO HCCIENOBaHUA C
romonpio  SolidWorksSimulation.  MexoMHBIME  JaHHBEIME = ABILNIOTCA TabapHTHBIE pasMeps’ H
MaTepHaiB! TBEpROTeNbHOM Momenn. Ilocne 3aBepimesws pacdera B Iporpamme Gyayr MOCTYIHE
PE3yABTATHL ¢ PACUCTAMH ¥ WUTOCTPAUAME TEPMUIECKHX PACUETOB.

VupapieHue caMoCTORTebHOM padoToil cryaeHTa — 4 yaca.

KoHCyNbTaIMM [0 CONCPXAHMIO pasjeiia ¥ BHIIOJHEGHHWIO HEIMBHAYANbHBIX 3&JAHME,
O(QOPMIECHHIO Pe3Y/ILTATOB, TIPOBEPKA OTUETOB O BHINOIHEHHA HHAWBRAYANbHBIX 3aJaHHH — B HacHl
ILTAHOBBIX EXeHEeASNbHBIX KOHCYIRTanuH ¥ no Internet.

Pa3sgea 3. Moae/mposande HPOUEccoB TemiootmMera ¢ noMompio SolidWorksFlowSimulation
Jlaboparopubii npakTHKYM - 18 uacos, 3 1adopaTopHbIX paboThL.
JlaGopaToprasn patora Ne7. Mogeauposanue KOHBCKTHBHOTO TeIJIoeOMeHA.

DopMa BHIONHEHHS — HHIHBUAYanbHas, pafoTa B KOMIIBIOTEPHOM KIIAaCCe ¢ HCNOAB30BAHUEM
NPHKIAJHEX HakeTos nporpamm. Lleis paboThl - HCCHEJOBAHME KOHBEKTHBHOIO TeMIooOMeHa B
TpyBre ¢ ucronnzosanmeM SolidWorksFlowSimulation. B nepsoli zanave HeoGX0auMO PACCUHTATH
KOHBEKTHBHEIH TeIUI00OMeH TpyOkM ¢ TIOTOKOM JKHAKOCTH, BO BTOPOH 3ajaue HeoDXomuMo
PACCUMTATL KOHBEKTHBHEIN TEMI006MEH XOMOGHOTO H FOPAYMEro MOTOKA MUIKOCTER B ABYX Tpydax.
Toene 3aBepilieRHs pacdera B nporpaMme GyAyT AOCTYITHBI PE3yNBTATHL ¢ pacyeTaMH MOLIHOCTEH
TEILIOBOTO IIOTOKA.

JIadopaTopuasn paGora Ne8, Mogemiposanue Teri000MeHa HIayIeiem.

(opMa BEINMONHEHAS — HEAUBUAYAIILHAS, pab0Ta B KOMITBIOTEPHOM KIIACCEe C UCTIONB30BAHNEM
UpUKNRHLIX TaketoB nporpams. [lens paboTel - pemmTs 3anady TerwnoodMena H3NTydeHueM B
CTAKOHMAPHOM H HECTAIIMOKAPHOM CIy4YasX B YCIOBHAX KOCMHYECKOrO IIPOCTPAHCTBA ILpH
BO3/eHCTBHHE NIEPHOMHLYECKOTC CONHEYHOrO H3NYYeHHs ¢ NOMOuEIo Moxyns SolidWorksSimulation.
Brinonsenne nabopatopuoil paboTH BITIOHaeT B cefs penleHne ABYX 3a1ay: 1 )CTaruoHapHon 3anay,
TOXpasyMEBAIOmell  HAXOKIAEHHS  pachpeleNenus TeMIepaTyp HccneayeMoro oOpexra B
YCTAHOBHBUIEMCS pEXKEME B OTCYICTBHM COJHEYHOTO MINY4eHMA H [PU ero HaiuiHW,
2)HeCTaHOHAPHOW 3aja4y, ONHMCHBAIOUIEH W3MEHEeHHe TeMIEpaTyphl O0BEKTa BO BPEMEHH IIPU
HATHYUHR TOCTOMHHOTO CONHEUHOTO W3MYYSHHA H B cOydae, XOrja CONHEYHOe M3Ny4eHHe OXa3plBaeT
BO3ZICHCTBHE B COOTBETCTBHH ¢ HuKIorpammoit (cM. [Ipunoxesue 4) ¢ HaXOMACHUA Ha OCBEINCHHOM
yaacTe opbuTHl cMensercs 300 ¢ renesoro ygactxa. JTocie 3aBepnIeRHs pacueTa B nporpaMme OynyT
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ROCTYHHEL PE3YJILTATH C JMOPaMH TEMUEPaTyp AL CTAHOHAPHOI® U HECTAUHOHAPHOTO PEXHMOB, C
SMOPOH TeMITepaTyp IpH KHKHIECKOM CONHEUHOM BO3AEUCTBYH,

JlaGoparopmas pabora Ne9. Mopemuposanne BbIHYKACHHOH KOHBEKIHM NpH
HCHOJIB30BAHEH BEHTHIIRTOPOS.

DopMa BEMIONHEHHS — HHIUBHyalbHAL, pa00Ta B KOMIIBIOTEPHOM KJjlacce ¢ HCTIONB30BAHUEM
TIPAKIAAHEIX TaKkeTos mporpamy. 1leadb palorei - IPOM3BECTH PACYCT BEIHYXICHHOH KOHBEKINH B
KODIIYCE ¢ BEHTHIINTOPOM, KOHAEHCATOPAMHU H Ipopessmu 8 iporpamme SolidWorksFlowSimulation.
WcxoxppmMu  NGHHBIMH SBLIOTCH ralapHTHBIE Da3MepBl, Matepuan BEHTHSTOpd, €ro Mapxa,
BLUIENSEMOE TEINO, TEIIOBAY MOINHOCTH, TEMIEparypa OKpyXatomel cpenst Ilpun pemenuy
MOCTABNCHHOH 3afaum ACILKHBI OBITH [OJYUYCHBl DacHpeleneHHe TeMIepaTypsl B KOPIOyce IIpH
BHIACHCHHY Tella KOHJEHCATODAMH, YCTAHOBIGHHBIMH BHYTPU KODIiyCa, TEMIICPATypa Kopumyca H
BO3/TyXa Ha BEIXOJE ¥ Jp. TapaMeTpsl, XapaKTepH3yOIHHe IIPOLECC BhIHYKIIEHHON KOHBESKIHH.
Vupasjenne camocrositesHoil padoreii cTyzenTa ~ S gacos.

Koucyneranpy HO COACDIKAHMIO pasjlefia ¥ BBIIOJAHCHHIO WHIABARYAUIBHBX 3aJIaHHN,
OGOPMITCHHIO PE3YIBTATOB, NPOBEPKa OTYETOB O BLIIONHEHHH WHANBUAYAIBHEIX 3a/[@HUH — B Iachl
IUIAHOBRIX SKEHENENbHBIX KOHCYNETamuil 1 o Internet (5 gacon).

Pazzen 4. Mogemposanue HANPEREHHBO-1eOPMHPOBAHHOTO COCTOSHASI KOHCTPYKNHH
1 TennoofMena ¢ nomomeio SolidWorksSimulation

Mpaxruyeckue 3auntust - 31 gac, 9 npaxriyeckux pabor.

IlpakTuaeckass paGora Nel. Pacder HanpsoxkeHHO-XeOPMUPOBAHHOTG COCTOSHUS
0001049€K HI KOMIIO3HTHRIX MaTepHAIOB

dopMa BLUTONHEHAS ~ MHAUBIYanbHad, pafoTa B KOMIIBIOTEPHOM KJACCe ¢ HCHOMB30BAHNEM
APUKANHEIX —NaxeroB nporpamM. Hems paloTer -  fIPOH3BECTH  PacyeT  HANPHKEHHO-
JIeOPMHPOBAHHOTO COCTOSHHA 000704KY  (coCysa, MIATHEBL) M3 KOMIO3HTHOrO MarepHana B
nporpamme SolidWorksFlowSimulation. McXogHeMU NaRHEIMM HBIAIOTCS rabapuTHBIC PazMephl
H3FIeNHS, MaTepHal H3JIeNus, IPUIoKeHHasA Harpys3ka. [Ipd peleHnn HOCTABNCHHON 3aRayd JOTKHEL
OBITH TONYHMEHHI SNMIOPH] HANPAKEHUA, NeQOpMAl¥y M3JeNnds B COOTBETCTBHM ¢ NPUJIOKEHHOH
Harpys3xon.

IipaxTuueckas padbora Ne2. Pac4eT ycTaNoCTHON| NPOTHOCTH

®opMa BEHIONHEHNS — HHAUBEAyaNsHAs, paboTa B KOMIILIOTEPHOM KJIacce ¢ UCHOIb30BAHHEM
TNIPHKIAIHBIX TaKeToB rporpaMm. Liens paboTs - paceT gedopMalyi PaMKH U3 HepHaBeIOImeR cTany
W OOpeesicHue ycTanmocTHOH npouHoctH m3zeaus B nporpamme  SolidWorksSimulation.
Pacuer sakmouaeTcd B oHpeneneHud  KoabduieHTa  3amaca NPOYHOCTH 10 YCTANOCTHOMY
Pa3pYIEHIIO B ONACHOM ceueHun. VICKOTHEIMY [AHHBIME SBASHOTCH rabapHTHBIC pasMephbl CTATBHOHU
PAMKH C MEeTHIPSMS OBAJILHBIME OTBEPCTHAMHE, BHEIIHSS Harpy3ka Ha IOBEPXHOCTH BEPHEH KPOMKH.
Tlpy pelleHHM NOCTABNIEHHOM 3aXa4Yy JOMAHA OBITh TOMYYEHBl 3IOpPA CTATHYECKOIO Y3/I0BOLO
Haupxenus co mxanod nedopMalym, 3mOpy 3amaca MPOIHOCTH C© paclpeReNeHHEM 3amaca
TIPOIHOCTH.

Ipaxruueckan padora Ne3. Pacuer na HPOYHOCTEH € yHeTOM TEILUIOBBIX 3¢ derTon

GBopMa BEIIONHCHHS — HHAUBAIyIbHAA, padoTa B KOMIBIOTEPHOM KRACCE ¢ HCIIOIb30BaHHEM
PUKIAIHEIX HakeToB nporpam. Hems pabotsl - [lpoussectu craTHyeckuil pacieT KOBCTPYKIMA Ha
IPOYHOCTH ¢ YIETOM TEILIOBbIX 3()pexTos. MCXOMHEIMU NAHHBIMU SBIAIOTCS ABE KOHGnIrypanuu 3D-
MOJEH COTToBol nomatky, [IpM peuIeHnn nocTaBleHHOH 3aMauy JIO/DKHEL ObITh MOAYISHB! BIIOPE!
pacHpesieieHES Harpy3kd (CTATHIECKOE HCCIENOBAHNE KOHGUTYPAIHY 1), pesysbTarhl TePMITIecKoro
UCCNENOBAHMS KOHCTPYKIHM, PE3yJbTaThi CTATHYECKOrO pPacdera XOHCIPYKIHH C  YYETOM
TePMHUUECKUX YO GEKTOB.

HpaxTuueckas paGora Ned. Pacuer cofcTBeHHBIX HacTOT cOOPOK

(opma BHIICIHCHNS — WHAUBHAYAIsHAS, paboTa B KOMIIBEOTEPHOM KIIGCCe C HCIONB30BAHHEM
NpUKAaJHEX 1aKeTop nporpamM. Liens paborsi - nposesienne anamusa COOCTBEHHBIX YacTOT IpPH
PasMYHEIX KOHCTPYKIW#X Teneckona B nporpamme SolidWorksSimulation. Vcxopssmvi JaHHBEIMH
SBJIIOTCA TPH KOHQUIYpalMH Teneckola C DPavindHBIM HCHOMHCHHEM KpeIUICHHS 3epxaga ¢
MOMOLIBIO clladiziepos. [Ipy penieHHH NOCTABICHHOK 3aXadd HAO/LKHB! ObITE NONYYEHBI PE3YNLTATHI
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necnenoBanns coOCTBeHHBIX HacToT AMsd TPEX koHQUrypauuil TeNeCcKona, & TAKke I PaiHOTO
BUAA MAaTEPHANOB OJHOH U3 KoH(HUrypanui TeJIeCKOmNOB.

IpakTuueckas pabora oS, Pacuer KOHTAKTHBIX Hanpsuxenni B cGoprax

GopMa BHITONHEHHS — HHAMBAIYANLHAR, paboTa B KOMOBIOTEPHOM Kracce C ACIONS30BAHIEM
IPHESAIHBIX TTAKeTOR NpOTPaMM. Hens paboTh! - IPOBEICHUE CTATHHCCKOTO ACCICAOBANIA COOPKH,
cocTOsImed M3 marpybxa W KPBIUIKH, 3aKpefUieHHol  foTamu. HexogHsME  J@HHBIME ABIACTCH
naTpyGoK ¢ KpBILIKOH, 3axpenmeHnod GonTaM, 3JalaHRAs BHOINHAA Harpyzka Ha WHCCISZYEMOe
p3henye; JABJCHHE HA BHYTPSHMHC IpaHi 18 H/v2. [lpn pemieHXH TIOCTABICHHON 3aJadil JOIDKHBI
GHITE TIOAYUEHE AIHOPE] HATIPKEHUS, TIEPEMCEINEHIT HeOPMAIHE JUTE ABYX CIyHIacB KOMOORCHTOB
cBOPKH: ¢ 3a30poM U Des.

HpaxTudecKkas padora Ne6. Moztenuposanue TennoodvMena B choprax

®opMa BEIOTHEHHAS — HHIUBAIyaIbHad, pafiora B KOMITBIOTEPHOM KJIacce © HCTIOML3OBAHKEM
IPUKIAAHEXK AKSTOB IPOTPAMM. Uenp palOTH - APOBEACHHE TEPMHUHUCCKOTO HCCIeNoBanua COOPKH
(ripe0fpa3oBaHHoOd B JeTans), cocTosuied B3 narpyOka A KpPHULKA, 3akpervierHoft  GoTamu.
VcXoNERIMY  AAHHEIMU  IBAACTCA paTpy6oK ¢ KpHILIKOH, 3aKpervicHEoH onraMy, HedaibHAA
TeMiepaTypa BCeX rpamei, TerIoBOd IOTOK, TPOHHKAOMMA BHYTPH TpyOsl, KO3(GOUITHEHT
KOHBEXTHBHOM TEIUIOOT/AAYH Jils BHEIIHUX paHeH. TMpn permeHMH MOCTABIECHHOM 3a784H NOJDKHBI
6LITh TIOYIEHE] STTIOPHI PACIIPECISHIA TeMiTepaTypbl ip PasHUIHOM BPEMEHH HCCTEAOBAHMA.

[paxrudeckas paGora N7, MopeupoBanse yIapHbIX HArpy3oK

dopMa BLITONHEHHUS — HHAHBALYaIbHAL, paboTa B KOMIBIOTEPHOM Kracce ¢ HCIIONE30BARIEM
HPHKIIAIHEIX HAKeTOB IPOrpaMM. Tless paboTHI - MPOW3BECTH PACHCT BRIHYX/CHHON KOHBEKIUH B
KOPITYCE ¢ BEHTHJISTOPOM, KOHACHCATOPAaME U OpOpessMH B TIPOTPaMME SolidWorksFlowSimulation.
VICXOAHIME JAHHBIME SBILTEOTCH afapuTHBie pasMepel MaTepual BEHTWINTOpa, €ro Mapka,
BBIIENAEMOE TEIUIO, TCTUIOBAS MOIIHOCTh, TEMNEpaTypa oxpyxatomeil cpenpi. [lpd peincHuk
[[OCTARTCHHON 3aags AOIDKHEI OBITE MOIYHEeHbE JHOPH nehopMaIEH TIPH PAsINYHOH HAUTENbHOCTH
yAapHOH HATPY3KH.

[paxrnyeckas padora Ne8. Mopenapobanue HATPAKEHHO0-1e(POPMUPOBAHEOTO
CcoeTORNHN TPH XelicTBHM HEIMHCHRbIX HAFPY30K

dopma BHIIONHEHMS — MHANBUIyAIbHA, paboTa B KOMILIOTEPHOM Kiacce © ACHOALI0BARKEM
IPAKIATHEIX TAKETOB IPOTPAMM. Llens paGoThi - HPOBENEHNE HCCACTOBAHMA Ha MEXAHHYECKHH yIap
cGOpPKH, COCTOAMIEH M3 HEHOKA Y IITOXA B TPOTpaMMEe SolidWorksSimulation. Hexoansmy AaHEBIMHA
FRIETCS UeTHOK CBOGOIHO MePeMEHIAIOMBHCA 110 UTOKY BAOID OCH, 3HAUCHHE CKOPOCTH HPH yAape ¢
nenenoll opueHTanMell NEPICHIEKYIAPHO CHIC rpaBUTALEY IS JKECTKOH UCNH. [Ipu peimeHua
[TOCTABHCHEON 3amaus ACUKHAL OHTh IHONYHEHH! PACHpPENCICHUC TeMIIEpaTypsl B KOphyce MDH
BOIICICHHE TElUla KOHAEHCATOPAMH, YCTAHOBIEHHEIMA BHYIDH KOpIyca, TeMIleparypa Kopiyca H
BO3/yXa Ha BHIXOAC H /Ip. [1apaMeTPhl, XapaKTepu3yIolie [IPOIECC BEIHYMKACHHOM KOHBEKIHHA.

[IpaxTaveckas pabora NeY. Penresue oNTHMH3ALHOMHOI 328341

dopMa BHIIONHEHNS — MHIMBRAYaIBHA, paGoTa B KOMIBIOTEPHOM KJI2CCe ¢ MCHONb3OBAHHEM
IIPUKIIAAHEIX TAKSTOB MPOTPaMM. Tlenb paBoTsI - CTATHYECKHH aHANH3, PACHET nedopMalHy PaMKK 13
HepKABEIONIeH Crany K PEHICHHC ONTEMH3AINOHHOR 33]a4l B NPOrpamMMe SolidWorksSimulation.
VicXOMHBIMY JAHEEIMA ARILTOTCS rafapiTHbIe pasMephl CTAIGHON paMKU ¢ YETHIPHMS OBAIBLHBIMU
OTBEPCTHAMH, BHEINHSA HArpy3xa Ha HOBEPXHOCTE BepHe# kpomxu. IIpd pelIeHUH IOCTABNEHHOMH
3a0ATH JOMKHB] ORTh HMOTYSEHE! AMIOPEl HAIPDKCHNS, nedopMAIVE 1 PE3yILTATEI OTTAMI3ALHH IPH
W3MEHCHUH 3HAYCHHH TONIIMHEL CTCHKH PAMKH. Henaercs BHIBOL 00 ONTHMANBHBIX IPOYHOCTHRIX H
MacCoTabapHTHBIX XKapaKTepUCTAKAX PAMKH.
Yupasnenne camocToRTeILHOH patoToll CTYAeHTA —~ 8 "gacos.

KOHCYNBTALMH IO COXEPKAEMIO pasjesa H BLINONHEHAI0 MHIMBEAYAILHBIX 3aNasmi,

OQOPMIEHHIO PE3YIBTATOB, IPOBEPKa OTHETOR O SLITONHEHNH WHEHBIAYAIGHEIX 3aaHAd — B 9achl
TAHORBIX eXCHeABHBIX KOHCY bTanu# 1 no Internet.

17



g1

JBIIzTI] TH KHHOTIID “sroged ]
owotEL B ‘gaN alogad pondoredogeyr M puupeesi ‘1diredersi pondozedogey aiHimEe X exgo10Jror] aroged poudoredogel Ol £19hL0 CaN
HOHAY L0 0N wrendotew  ‘adAzedoimi  HOHEOROO 0t sugouwdodo 1 ex10gRAY0 -ar0ged gordoardoger on wuBvYes sApeay |roged poudoredogelr SLHITEE
eyouo e (N exoged gerdoredoge[f) T MEHROLIM "WO -grendosen oloxasrusedoal snHodoLEOT] | # OIBUSHITOLME ¥ BHHOLOITOT]

-Jaieii] ¥ BHEON0ED ‘Taroged
ovorel 7 “pai srooed Hordoiedoger ¥ gunesen A a9diredoce youdoredogerr SLMITIEE 3 BIG0L0INC]] ‘a109ed goudoredogey O BLOhLO PN
HMON9IrOIHHIONoT miewdosen  GedAredenmr  HOHEOHIO ot surardodo 0 enLogRdo0 -sr00ed pondoredogeir Ol BHHENEE enrpny | mrogred pordozedogelr 21HMEE
wiouno €4 (jay eioged weudoredogeyy) | WHHBOLOM M3 -erreridaren o1o¥dann1adost srHod0LHOL ]| M OIMHORIONIGE 3 BNE0L0STO0L}

JAUOM] T1 KUHITSED "Hioged
awolel ® ‘gan sxoged noudoiedogul A gupesedA ‘mdAredainy gondoredogelr aLuntes X exa0l0Ivol] *aloged poudoredogelr o BLOBLO TN
gomqIaLHAIoIOY  19wendolen sgdiiedasdry  @OHHOHIO 3 oumarsidodo 1 exregedoO -as0ged pordoledogelr Of KUHEIEE enyery | Mioged sondoredoger ALHITIEE
wiowno o1 (e wloged peudoirdogrff) 1 ¥MHROLOH W3 prrendaren 010xosnn1ad0al SHHSdOLEOL] | ¥ OIHOHEOIISE ¥ BYAOLOITO]]

‘Ao €1 FRHSTIH “Taroged
swoes & ‘gaN oLoged youdoredogeir ¥ pureeesk ‘adiiedaiyl poundozedogrey ainles X exao10.70] | "aLoged yondoledogelr Ol BidkLO N
HOIHOLARIOLOY mrendoren  ‘mdAledorsi  HOHMEOHIO it aunsirwdodo 1 @1109edoO -a1oged goudosrdogelr o0 gaweres £preRy |l9loged yondozedogey o1HEES
peonno ca ([ay vioged yeudoredoor) | WHBROIOH WO ‘prrgRdolen ol ompadoLso][ |¥ OMHIHIOUNE X BE0LOITOT T

ORFIGIETOAOIS TS o sangsn 1 a2k GROMIENOIN MY :

a0dth 11 1 Arrovsed ol OJOLH
“TBuLp] ‘Fioged T
$H EMHOTHD MoIRL ¥ ‘[N aLoged goudoiedogeir X EHHERERNA gordoredogelr SLHTHEE #n80102T0[ 2100Rd yordoredogeir OB Ri9LLO teN
qadAredsiver  HOHIIILERIOLOY mrendsrew  ‘redAredaran 1t smmerwdodo M vx10gRAY0 -a1oged goudoledogelr Ol BRHEIEE guineny | moged pordoredogel a1MInes
yousonoo exomud 1 (€] [usuerg) 7 WMHEOLOM WD -prrendaten 010M00kHEodooL oHHAGOLEOT] | ¥ OIHHOBIIONME Y BAECLOITOTL

L5

HETETHIWONIJ (mododuou axonsda) ou nexdaro) 1oged Fag

tqraonmaerid],

‘auwediodu oroged M § puHoorHd] | 8 ¥ 19nwediodd Kohoged il 8 \quoromdu xuneaurono mudotud 1 grodiaod INdOd
“BEOSHIA A (P YT “WH «XHNHZOY»

1 oxNUEOL O WOMHONOKO[] O HUEIOLoHIo0d 2 gorurossrody MHBKLMIONT  BHHA0EO0 gurodIro3]
yrorerd 1 19109ed HOHAHOLEOLIOWED WEITAE Ol usiowoda OJOHQShA omsaroradused o1t HAIBTHINONI]
WiIx¥Aes XIFHAOIMYAR BOBh 70| XHH €M “EOBh p7 ¢ LAKIERL00D 1THM (UMTEOHE KHHOOHOO0 T100NNe0EAd L,

ALIG SOLHOVALD HRNBLOGLIE pornoLAKeNodD suHoIrog0d
‘aTvugel @ 1HorsdHd [MHUIDHIISAT We

- EATALD Aroged OLAHIUGLEOLIOWED BH KIGHHITOHLO ‘©0Bh 77T Y

BIHOVALY BEY MMHMUTRIDAY OTHH30820 01 HHOETHINONS
MHLOAGVd @OM&%@P&OHUOEﬁU AUHALAIDAIO mOM@EﬁO&&E-@ﬂmw#%

comneaodnrarow Awondarorqmmes od wlainedp
rapprpsnaan swwedsodo gonoged A
¢ amaoradyy



61

“jotiiajuy €8 ¥HEITIED “Taroged
oxereL B ‘goN aloged yoxoshLNedi X pupeceik ‘adi1edoruic gondoredogey 2LMIEE A pygoL0Ir0] | oroged gondoredogerr OIf BLOHLO CaN
HOHAUILHHITOLON wpendosen  ‘edAredoruEr  $OHHOHI0 s oungidodo u mizogedoO -axoged youdoredoges OU BHHENEE cyirreny | 1910ged godosnRLIedl JLUHTeE
eonIn £7 {£°7°1aN woged peudoledoge(f) [ ¥HHROLOW "W3H -erendaten o4oxoannLadoss oMHAd01E0]] | ¥ OIHESHIOIIAE ¥ BNA0LOTTOT]
PuPIU] €1 BHHOTIHD ‘Loged
auOIRL B ‘paN os0ged noxoshuLIeda A guueseds ‘dAredaiun gondoredogeir SiHIMEE A eao10170y -aroged noudoredogelr o1t 13b10 PN
HOUTFQLMHIFOLION wrendazen  ‘mdAredeinlr  ZOWSOHOO & amaidodo 1 e1L0gRd90 -a10ged poudoredogel oU ¥HHETEE sutreny | Mioged poraobuINEdl SLRTHEE
eom €7 (g7 [aN eoged serdosedoge]r) | ¥WHROLIH WD eirerdoren 0X03oRH1ad02) snHadOLE0T 1 1 omNOHIrONE i BNAOLOITOLY
“oUiail] TR BHHITHD “nLoged
oxOiEL © ‘gaN aroged mondanrLedl 1 yaHeeeNA ‘adATedernr yondoiedoger ALAIIEE X BXE010INCLT ‘aLoged yordoredogel Off BLODIO £oN
HOHIEILAHEOLOT wrendorew  ‘rdAiedaini  JOHEOHDO st sumotrwdodo 1 exLogRA0D -a10ged yondoredogel OH KHHYIEE CUIRRY | M10ged HoMaanmedil JLHIMEL
pnomzo €4 (£°7° 1N eroged wendoredoger) | XHHROLOM W3 -pireHdoieN 0I0M0oRHIdA0AL ousadoLao) | OMUSHIOLITE 3 BHROLOITOL |
apLizjdf SA BHHOWED T.008d
aucipL B “zai atoged poxdsopnIyedu i panepcend ‘wdAivedoiny nondoxedogelr ALHIEE X eagoL0froy] "s1oged noudoredoger ou BLIBLO TN
FOHIUOIRHIFONOT wrendoren  ‘wdArederdrr  JOHEOHIO vl aunsmndodo ¥ ex10gedo0 -s100ed yordoledogeyr oL xviBuTes sHieRY |aloged HoNooLULNEdI ALMITES
o eH (€T rLOgEd wendoredogepy) 1 JMHHROIOE MWD -prrendolEIW OIOMOORNLSA0AL guyadoraop] |w omMHRAIOUITE A BNHOLOITOT |
"JPUIBIUT £V BHHATDAD “Imaoged
sl & ‘(e eroged poxsapuryedy X suneeund ‘rdAredarny gondoredogeis IATMEE 3 eyH0L0ITO]] “310ged podadosedogell ol BLdhLO (3l
HOHIUOLEHIOLOL aueadosen  adAtedoldlr  HOBE0HOQ ol suparwdodo # ex1008d00 -a10ged pondoredogey OL wpEres eMreny |aLoged poMo3huINRdl ALATIRE

ado1aof

R

A EAFOLOITO[]

T

geif) | MHHROLOM WD

ovoumo o8 (Z1aN vroged weidoin
I IaT

ghuwndodo

‘et £ KHHOUSED ioged
axorey. e ‘gaN atoged pordoredogesr X puseeeni ‘adAredainl poudoizdogelr JLUIMEE X pg010470]] -ologed wordosedogelr Ol BISLLO 6N
FOHTHALHEIOUOY mrendorew  wdliedoiny  YOHEOHIO 01 onavndodo 1 BIL0gRd90 -aroged yordoiedogeir ou superes MRy |1Loged posxdoredogell SLHINEE
pyoEms M (Z°1eN ioged pendoledogel) [ MHHROLOH WD -prrendaren 0109anMLad0eo). oHnodoLaof] | ¥ OIMHSHLOIIE 1 BIFOLOITOL]
JPUIDTI TU BHHIT a0 1axoged
o¥ciel € ‘gay ologed youdozedogerr ¥ puseepiA ‘adAredornlr poudoredogeir S1HIIEE i exaoroJuof] "s100ed gondorrdogesr ol £19hLO QEN
AOHIIALHHIOUOY areaderew  crdAiedesuy HOHECHIO 01 suHasdodo 1 exiogedgo -as00ed yondoredogerr 0L BUHEIEE cwreny | rasoged yondoredogeir uMIEE
wiomp £A (Z°[aN eaoged gendoledoge]r) 1 WMHEhOLOM "W3 rendoren olo¥ooni1adoss snHadolao]f |4 OIMHAHLOLNAE M BAHOLOITOL]
“jatid27uf €M KUHAHIED ‘roged
aworer & ‘s o1ooed Hondoredogex X suneewif ‘adAredorau rondoredogey aismes A eyaoLoIvof] ~exoged youdoredogerr Off BLSRIO LN
KOHAKALHIIOLOT jrendorpw ‘ladAyedosEy UOHEORIO o1 onmorwdodo ¥ wxiegedo0 ‘aro0ed poudoiedogerr 01 gaueres SHIeHY | Loged pondoredogel 21MMMIES
d pesdoredoger’) | MHHLOIOH ° -preudaren 010N0oRHLad01 SRHOGOLEOT{ OMHOUIOIMIE 3 EXHOLOINO]]

evoutn €M (fEN BLOYE
i £ 2 it i3

¥ : 5

SO TR

7 Awomreed Ol 0IOLH

~1YI3TH] €F WHHOTOED Tatoged
axoiel ® ‘gin aloged gondoredogen X wumpeenk “gdLredarni noudorrdogelr SIRMEE X eygorolroy] “21o00ed noudoredogen ol B1ohlo oo
AOHUALAHIIOLON mrendozpw 9dAipdoamr YOHHOHIO 01 onsarwdodo 1 1002400 -a100ed youdoredoger Ot KUHETES enireny | ioged gondosedogey S1MIMRE
eyomns 4 (7' jaN eloged wendoredogef) 1 MMHROLOW "W3Y -prrendoLen 0.103¥9onH1ad0as SnHodOLE0[T | # OIMHAHEONAE ¥ BHE0LOITOTY




0T

HOHALILEHIONOT mimpadore  ‘adAzedaany  HOHAOHOO
| oML €N (g7 18y wioged pprdozedogrif) | MHUHHOIM "W3

BIRR 777 0135¢]
a022h 571 ¥ Aroreed OLl OIOLY]
“JFUIa1H] TN BRHITOED ‘1a100ed
owel B ‘6N 3Loged po¥deRMLNedy A punesedk adliedesny pondoiedogel dLHIMEE A exg010170]| "a1008d poudoiedogelr Oif BIORLO 6N
ROHAESLEHIOUOW apendosen  ‘edAredsiny  FOHACGHID st onsarrndodo | L0ged00 -a100ed Rondoredogelr OL BHHETEE suirpny | Loged MONOOhHINE SLATIEE
ewouo 1 (£'7 18N eroged wendoredogef) | MUHROIDE WD —prrerdoLen 010M00RI1E2G00). SHHOAOLIOLT |1 OIHASHIFOWEY ¥ BIE010I00)1
“Tata U] €4 BURSNDED “1Logud
axypL e ‘gey aroged pONooRMLNEdE ¥ pupeeeA “adiredassl nosdoledogel o1miee X eHE010ITO[] "23008d poundoledoger Ol PLIELO QN
HOHIUDEHHITOHOH endazen  ‘edfiedsizy HOHAOHOO ¢t susorsdodo u exiogedod -o10ged poudoivdogerr oU ynyeree carresy | dioged poxoohrLEdl SLAINEE
exouly g {(§7° 13N wroged wendoredogrir) | SHHEOIOH W) -preudorewn ox0oshuiadoa). sxHod0LOfT |1 OIMHAHFOLINNY % ENg0LOINO]]
PUPIH] LR BHHOTAED naLeged
oxoms e ‘LaN oroged goNIobHINEdH A graecexA adAredavun pondoledogelr 2LWIBEE X o100l | "a30ged gondosedogelr oU BLOHLO £oN
PAOHALDLWHIFOIROT jrewdorew  ‘adAiededdll  WOHAOHIO &1 sunorndoto # ex1ogedoQ -aroged yendoirdogerr oKl gumHeres sureHy | K1oged poNoohHLNedi SLMIMEE
enouLs €91 (£Z° 18N raoged peudoiedogeir) [ ¥HHBOIOH W1 -eueidole 0J0MDORHIAA0AL spgradol1a0] | | B OIMHIHFONITE X BHEOLOITOL]
“ToLIZJUT £ EHEOWALD Loged
ool e ‘goy oLoged poyoebaLedy ¥ xuneeenk ediredean pondoledoges AMIRRE X exHO10IFOT] "2i008d yondosedogelr o BLShI0 gaN
sl 1az0ged YoNoORHINEdL SLUIMEE

susoundogo 1 wi10gedo0 -aroged gondolvdogelr oU BAPETRE EMIEHY
pirendolBN 010M0oRML3d02) SuHod0LEOL ]

7 OIMHIdYOoUITd ¥ mmeOL,ROE




Hpunoxkenue 4
K padoueil IPOrpaMMe HHCHHIIHHED
«[IpaKTHKYM 10 KOMIBIOTEPHOMY MOEIHPOBAHIION

MerToanuecKue yRazaHus DJifE Oﬁy‘lalOIHHXCH 10 OCBOCHHIO NHCIMIIIHHbL

Bux yyeOHBIK 3aHATIH] Oprauy3auis IesTeIpHOCTH CTyACHTE
TIpaKTruecKue 3aHaTHs TIpH [OACOTOBKE X  TPAKTHHECKEM 3QHATHAM  PEKOMEHRYETCA
OIHAKOMUTECS ¢ METOAMUECKAMH YKAsaHHAMHA 110 BBITONHCHHUIO
TPaKTHYCCKUX paboT (cm. pexomenyaman B ITPHIIOKEHIH 3).

Tlaboparopubie 3asaras  |1Ipy  JIOATOTOBKE X 7abopaTopHSIM — 3HATHAM  PEKOMCHAYETCA
O3HAKOMHTBCS ¢ METOJMUECKHMH YKA3aHHAME DO BEITOTHEHMIO
nabopaTopHbIx paboT (CM. PEKOMEHAAUNH B TIpunoxesdn 3).

ToaroToBKa K Tlpy TNOATOTOBKE X nxdpepeHIMPOBAKHOMY  3a4CTY He00XOAHMO

b dhepeRIEPORAHHOMY  [TIOBTOPHTE BCE A3ydeHHBIC TeMBl 10 PEKOMEHIOBAHHOR TUTEPATYPE,

3a4eTy [OBTOPHO pasofparh  1aGopaTopHBbie paboTH, PACCMOTPEHHBIC Ha
3AHATUAX.

[PUMEPHBIHM NEPEYEHD TEM WHIUBUTY AJIBHBIX JATAHTIAN

JaGopavopran padora Ne 9. CraTHIecKuil AHAJIN3 KOHCTPYKIHH
IIpoBecTr CTATHYCCKUN aBATH3 KOHCTPYKIHH ¢ TIOMOLIBIO SolidWorksSimulation. HomyauTs
3MIOPHI HATPKEHUS, ePEMCITCHUA | nedopMailii.
1} Hexommsie JaHHBIC! Matepuan Haku: HepKaBSXOIAs CTallb 316: Macca narpyskm: m=400
r, TONIIHHA TIIACTHHKM: =10 MuM:x=500 mM; y=100 MM; a=20 mur; b=160 mu; =300 mps;
d=10 nns; £20 MM.
Hccneayemas 6anka ¢ pasMepaMy H IIDUITOACHHAR K Heill narpysKa NIOKa3aHbl Ha prc.l.1 # prc.
1.2 ¢cOOTBETCTBEHHO.

H I

TR 117
ﬂy . 2

Puc. 1.1 Puc. 1.2

2) Marepuan peseppyapa: Crnap amomuang 1060; ToNHHA CTEHKH t=5Smun; a=1000 mm;
=2000 »v; R=500 »v; h=1000 mm; ¢=900 my. TInoTHOCTS BOABL: P =1000 xr/m3.
VicenemyeMpiit pesepByap € pasMepaMi 1 paCIIpeefieH’e B HEM KUAKOCTH [OKA3AHEL H& PHUC.
2.1, a ¥ puc. 2.2 COQTBETCTBCHHO.

Z,] R
4 9

<4 MeCTd
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JlaGopaTopHas paGora Ne 3. MojeanpoBanie uanpﬂmeﬂno-neqjopMﬂpOBaﬂﬂoro COCTORHHA

COCYNA0B
Tlean paGoTsl — HCCHEAOBATE Y TIPOM3BECTH cTaTHUeCKE paceT CoCyAa Ba FIPOHHOCTS B ABYX
CHyqasx:
1. Fﬁnpocramqecmﬁ pacuyeT eMKOCTH ¢ BOJIOH,

JgaycHUE

TlapameTp

T'abapuTHEE PasMEphi

S(ronuMHa CTCHKM)=3 MM

Marepuan Amomuaruessii citas 1060

5 PacdeT COCY/ia HOZX AABICHUCM Ha APOUHOCTD.
TlapameTp 3aaqeHne

TaGapuTHEIE PasMephl

A

h v

. 1500 ot

e

B(ronmmma CTEHKH =3 MM

Matepuail Crans AISI 304

Tapiesue B OaInoOHe P=100 at™
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5, MozeanposaHae NOTCPH yeToiaHBOCTH

Ja6oparopnasn padora Ne
coenopanye 000I0UKY Ha IMOTEPIo YCTOHYHMBOCTH!

Tess paloThI — IPOU3BECTU K

1. Pacugert rroTepH yCTOWUHBOCTH 0OONOUKH,
3nauenue j

[HapaMerp

TabapuTHBIC pa3MEPEL i

R25 M
2 MecCTa

0.5 m

1.5 M J

3

1

§(tomuuna crenxn)=0,01 M
Crans AISI 304

Marepuan
Japnenue 10a |

9. PacueT 110TEpU YCTOHIMBOCTH CTEPKHA.
r 3unavyeHue

[apameTp

TabapHTHBIE Pa3MEPDE

B002m/

0,5 m -

Martepuan AmomurneBEi# crnnas 1060

Crna Bo3gefcTRYASN Ha F=100 H
CTEDIKEHD

JIabopaTopuas pabora Ne6, Tepmmueckoe HCCIEROBAHME. Onpenenesye TEPMATECKAX

BanpLKeBda.
Ilens paboTht -  PEIUTE 33484y TEPMEZECKOTO

JolidWorksSimulation.
VicxonHbie JaHEbe: cM. Pac. 3

HCCHEAOBAEHHA C TOMOIIBI0

7
A [ wecme 5
ﬂj:fﬂ s
|
|
O 5 \
[ g0 ]"
150 _]

Puc.3
_ATSI 304: Marepual BepxHeH IIACTHHKE —~ MeIb.

150

]
oo

foar

Martepuan HiKHeA IIACTHHKY
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Jlagoparopuas pabora Ne7. MoaeaupoBanme KORBEKTHBAOTO TERI000MeHA.

I{enr paGoTHl - MCCHENOBAHUEC KOHBEKTHBHOIND TEINOoOMEHa B TPYOKe ¢ HCHONB30BAHHEM
SolidWorksFlowSimulation. B mepsoii 3aade HeoBXOMUMO PACCUNTATH KOHBEKTHBHBIA TEILIOOOMEH
TpyOkd © [IOTOKOM JKMAKOCTH, BO BTOpOH 3ajaue HEOGXOMHMO PacCUATaTh KOHBEKTHBHSIH
TerI006MEH XOMOAHOTO H TOPIYETro IIOTOKA XuaKocTel B 18yX TpyGax.

Hexonsrie nangbe:

Jazaua 1. Jlaya TOHKOCTEHHAA TPYOKa ¢ TONMIAHOH CTEHKH 1 MM ¥ TeMIepatypoil CTeHKH Ter=
363 K, auametpoM 12 MM 1 aumHoit 300 MM, depe3 KOTOPYO HPOTEKaeT NOTOK BOMBI ¢ TeMIEPATy POl
Te=283 K u pacxozoM Gu=100 r/c. KosdduupesT Temmooraaan ¢=5600 B/ 1*K).

Janaua 2. Jana tpyba ¢ TommuHON CTERKH 2 MM, ApamerpoM 70 mm u mmuno# 300 MM, mo
xoTopoll TeueT ropsduil OTOK BOAH ¢ TemnepaTypo# Tr=363 K co ckopoctsio v=1 m/c. Bayrpu 31T0H
TpyGBI, COFNACHO WEPTeXXy Ha pHCyHKe 5.2 pacriomaraercs 1pyGa ¢ TOMNMMHOM CTEHKH 2 MM,
AHaMeTpoM 54 MM # mumuol 300 MM, MO KOTOPOH TeueT XONOKHBIM IOTOK BOMEL C TEMITepaTypoH
Tx=293 K u pacxonom G=0,1 xr/c.

JlaGopaTopuas pabora Ne8. Mogeanpopanine TeI1000MeHa HTYICHUEM.
dopMa BHILIONHEHAS — HEIUBAAYaTbHAs, paboTa B KOMIIBIOTEPHOM KIIacCe ¢ HCIONR30BAHKEM
NPEKIaAHBIX [aKeToB fporpamM. Ilenb paGotsl - peiluTs 3a1ady tennoobMeHa HM3JiyHICHHEM B
CTAI[HOHAPHOM M HECTAUMOHAPHOM CJydYasX B YCHOBHAX KOCMHYECKOTO TPOCTPAHCTBA IIPH
BO3/IEHCTBHH IEPUCAHEECKOr0 COTHETHOTO H3NYIEHHA ¢ HOMOIIBIO MOAYI SolidWorksSimulation.
Hcxonusie Radube: ¢M. Puc.4.1, Puc. 4.2, Tabnuua 6.1.

&

i

Comaue =~

Kporuka mogyan
npoexTepa CH

"Flpomereii” N} jgs] Qo {2

Quowp

3ewna

‘--ﬁx’__‘_N

Puc.4.1TTonoxense 00BEKTA B NPOCTPAHCTES

=

HopmuposaHHbIK

YpPOBEHb BO3ACUCTBHA

Bpenin, MrH

Puc. 4.2 IuximorpamMma BO3AEHCTBRS COMHEUHOTO H3MYYCHHS Ha OOBEKT
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Tabnuua 6.1

HecranuronapHas
[Tapametp CranuoHapHas 3aga4a
3afaua

MOH{HOC’EB BHYTPECHHHAX 20 20
temroBsiAeneHni®, Q {Br]
CreneBs  MEpPHOTBEL  [MOBEPXHOCTH 0.4 0.4
KOPILYCa, €
Koappunent TTOTITOTICHIS

0.5 0.5

CONHEYHOTO H3NYIeHNs, As
I'{ozrox; CONMHEYHOTO M3IYyUeHHS, (s 1400 1400
{Br/M*]
Marepuan Tropans (1116) Iropans (J116)
i'aBapuTHEte pasMmepsl  o0aydaeMol 300x200 300x200
TIOBSPXHOCTH, MM
I'Icm?osrgﬁas[w4 Credana-bonsliMaHna, 5.67%10e-8 5 67%10e-8
o[Brm*K™]
HawansHast Temmepatypa, Tuas[K] - 293
Obuiee Bpems, t [c] - 600
Iilar speMexwn, dt [¢] - 10

*MOIHOCTL BHYTPEHHUX TEIVIOBLIENCHAN COOTBETCTBYET MOLIHOCTH, BELACHAEMON B CTCHKY,
POTHBONONOKHOM TOM, HA KOTOPYIO O NPAMBIM YIJIOM HalaeT CONHESUHBIH CRET.

JdaGopatopuast pabora N9, Monennposaniie BLIHYRACHHOMH
HCIIONL30BANIN BCHTHISITOPOB,

®opmMa BHOONHEHAA — HHIMBHIyANbHAS, paboTa B XOMIBIOTEPHOM KRACCe ¢ HCIIONB30BAHHEEM
HPHKIANHEX TaKeTos nporpamm. Hems paboTsr - MPOM3BECTH pacuet BEIHYXNEHHOH KOHBEKIWH B
KOpIIyce ¢ BEHTAIATOPOM, KOBASHCATOPAMHU M MPOPE3AME B TIPOTrPAMME SolidWorksFlowSimulation.

WcxonHbIE JaHNbIC!

KOHBERLHY npu

| Tlapamerp 3paucHue
I'aGapUTHEBIE pa3Mepst B 5 ]
¢ | 2
) 200
Koudaktomap f 3
SRORG
O C Q &
CRORS;
5
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Martepuan Anomurni 5062

BeHTWIATOP ExternallnletcranpaprueritAxialCLE 50 Hz
BrlgengemMoe TeIio W25 Bt

Tennopasg MOUIHOCTS,

BRiENISeMas W=25 Bt

KOHJEHCATOpaMIU

Temnepatypa T=293 K

OXpYXAIOILIEH Cpennl
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flpasowenne 5
i pabouei AporpaMMe AHCHHIIHHDL
«TIPAKTHKYM RO KOMILIOTEPHOMY MOASTHPOBAHHION

GOHIABI O EHOYHLIX CPEACTB
Macuopr dorza OLEHOYHLIX CPEICTR

=R

HAVMMEHOBAHUE AV IUTOPHLIE g % o

AHATHA B 5 [ =

" PA3SJIEJIOB U KOHTAKTHOM % a 5 & %
| gl AMRAKTUYECKUX POPME = % 52 |3
2182 EAMHUL c :
Zl 2| = ) % = =
N P =t . oo T
C| =z =Bl 2|9 ¢ g °

2 ols{ZE|EE|122| 2| @ |2

= SHITHIEE IR

sl2 |28 & AR E

L :

é

5110|171 jPasmen 1. Obuze momsatua | 13 3 3| - | 3 - 0 | 10%f 10% 3,7,
KOMITHIOTEPHOIC MOZEIHPOBAHMS. JPNel

2 | Paspen 2. Mogenuposanue nanpkento- § 84 | 303 - 130 - 54 130% | 30% 3.T.
zedopmupoBaHAOTO COCTOAHNA JPNe2-6
KOHCTPYKLIHA c AOMOUIRH
SolidWorksSimulation.

3 { Pasgen 3. Monenaposanue npomeccos | 47 18] - | 18§ - 29 130% 1 30%]| 3T
TennooGMeHa € TIOMOLEBK) fipe7-9
SolidWorksFlowStmulation

61 1114 | Paznen 4. Mozenupopase nanpsxerno- | 180 § 51} - | - § 51 | 129 |30% | 30% 3.T,
BedOPMUPOBAHHOIO COCTORHUA [iPhal-f
KOHCTPYKLMH d TerioobMeda ¢
nosousio Solid WorksSimulation .
BCEIrc HO AUCIHIHKHE 324 1102] - 51 51 222 | 160%} 190%

3 — onpocs Kk AudibepennuposaHHOMy 3aueTy, T — TecTuposanue, JIP — nabopatopuas padora,
TIP — mpaxtuyeckas pabora

MOMABI OLEHOYHBIX CDEJICTB, TO3BOJIOLME OUCHMTL pPE3YALTATEl OOydIeHHA 110 TauHOH
JHCIUILIKHEE, BKHOYAIOT B cebsl:
- KOMIIEKT JabOpaTOPHBIX M IMIPaKTHYECKMX paboT He NACHMINIMHE, B COCTABE YMK 1o
JHCIUATIIHERE.
Kpurepsn OLeHHBAHUS
JlaGoparopanie padoto! (JIP)
Honyex k JP:
e  HOTYCK K BBHIONHEHUIO TIEPBSIX ABYX JIP HE NpeyCMOTPEH.
® I JOUYCKA X BBIIONHEHHIO TpeTbedl w nocaenyronux JIP neodxomuma sammra OHHOH 13
BHIIONHEHHEIX panee padoT.
Oryer no JIP:

OrueTsl 110 TaGopPaTOpHEN PaBoTaM IPECTABIIOTCS B NEYATHOH WIH PYKOMHCHOHR dopme.
JlonyckaeTcs BBIIOJHEHWE DACHETOB «BPYYHYIO» WK HCHONB30OBAHHEC CHUCTCM 2BTOMATH3ALHMY
MaTEMaTHYECKHX pacueron. Kamxnoe 3afarue Ha 1ab0paTopHyo paboTy COepuT Hadop mapaMeTpos
B COOTBETCTEHH ¢ MHAUBUIYATLHLIM BAPHAHTOM.

KpuTcpuit oLHeHHBAHHL:

JIaGoparopuas paloTa CUMTACTCS BHINOMHECHHOH YCHOIHO (ipHHEMaeTCs) HpH CHETYIOUMX
YCIOBAAX:

°  APABMIHHOE BLITOJHEHHE BCEX MYHKTOB (3a1a'), IPEAYCMOTPCHHBIX 3aIaRHEM;
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e DOpaBEIBHOE HOCTpoeHMe ¥ obopMieHMe B COOTBETCTBHM C  TpeGOBAHMAMH
rocygapcrBennsx  crangapror ECKJ rpaguxos [t BeeX I0AYUaeMBIX B XOAC
BRITICITHEHES 3a/1aHHT XapaKTePUCTHK;

&  yCHCiHas 3amuTa naboparopro# paboThL

3amura JAP:
Bamupra JIP uopeaycmarpuBacT oOCYKHEHHME NOPAAKA pEINGHHS TPEAyCMOTPCHHBIX €€
TEMATHKOMN 33718y, BKIFOUas IPOBEPKY YCBOESHHSA CTYACHTOM COOTBETCTBYIOIUX CBEACHUI U3 TEOPHH.

Ipaktimaeckue padoret (1IP)
Honyex x FHP:

e  NONYCK K BRIDOMHEHUIO nepeeix ABYX [IP He npefycMOTpeH.

e IS DOMYCKA K BEINOJHEHWO TpeTheli ¥ nocaedyromnx 1P HeoOXO0AMMA 3IHHTA OJHOK H3
BBIMOJIHEHHBIX paHee padoT.

Oraer no I1P:

OTderhl 00 TPAaKTH4ECKHM paBoTaM OpEeACTABIAIOTCA B TCUATHOH HIM PYKONUCHOH gopme.
Jomyckaercs BBIDOJHEHHE PacueToB «BPYWHYIO» WM HCHOJb30BAHWE CHCTEM aBTOMATUIANNH
MaTeMATHHeCKHX pacderoR. Kaxnoe sajanue Ha HpaKTHIeCKyro paboTy CONEpIKUT HaOOp mapaMeTpon
B COOTBETCTBHE C HHJUBHIYATbHEIM BAPHAHTOM.

Kpurepun onesuBasps:

Tlpaxriueckas pafoTa CuuTaeTcs BBIIONHEHHOH YCIEIHO (HPHHUMAETCS) HPH CIIEYROUIMX
YCIIOBHSX:

&  [PABHIHLHOE BLITONHERME BCEX MYHKTOB (3a71a1), MPeAYCMOTPEHHBIX 3a/aHAEM;

e mpaBMibHOE TOCTpoeRWe W OQOPMIEHWE B COOTBETCTBHH C  TpeGOBAHHAMH
rocynapereennsrx crapmapros  ECKJL rpaduxo pAmd BeeX MOAy4aeMBIX B XOJie
BBHINIOIHEHMS 3aaHNs XapaKTEPHCTHK;

e  YCHEIIHas 3aMIATA MPAKTHIECKOH padoTh.

Zamura HP:

Bamura [P npemycmartpuBaer ofcyXaeHde NOPSAKA peLTeHns, MNPEXYCMOTPEHHLIX €¢

TeMATHKOMN 3a/ad, BKILOYAs IPOBEPKY YCBOCH CTYICHTOM COOTBETCTBYIONIUX CBEICHHHE #3 TCOPHH.

TecTupoBanue

KouTpois ycBOEHHs JCKIHOHHOIO MaTepHana CTYACHTOB NPOM3BOOMICA B aBTOMATHUCCKOM
pexnMe 3a cuet mpumenenns 10 «Mertopy, mpeacTapgiomero cobol Bed-npuieKeHNe, B KOTOPOM
KIMEHTOM BBICTYnaet Opaysep, a cepsepom — BeG-cepeep. Joctyn crynenros x 10 «Memnrop»
ocyLiecTaIAeTCa uepes oboi rHTepHeT Gpay3ep, YCTAHOBNEHHLIH Ha MHOOOM YCTPOHCTARE, MMEIOIIEM
JOCTYIL B ¢eTh VIHTEPHET C MOMOINBI0 HHANBUIYATBHOTO JIOFHHA ¥ HAPOlsl. B KoHUE XaKI0H Jexiuu
SEPUCYTCTBYIOUIAM CTYAEHTaM YIPejiaractcs OTBETHTh Ha ONBH U3 BOIPOCOB IO TEME H3JIOMEHHOH
nexuyz, PesyIbTaTH TecTApoBaHMs OCODUIAIOTCA ¢ HOMOWBI0 GamTBHO-PEHTHHIOBOM CHCTEMBI
(BAPC). OCHOBHBIM KpHTEPHeM HA3HAUEHIA OAMIOB CIYKHT CIIOCOOHOCTS CTYAEHTA OTBEYATH Ha TECT
13 MUHUMAITBHOS YHCIO0 ITOHBITOK. HeoOX0MMbBIM YCIOBHEM HOIYUEHHS 3a4eta SBIASCTCA YCIICIIHOS
THPOXOIKECHHE BCEX TECTOB.

Huddepenumporannniii 3a9er
Vrorossii KOHIpOMS MO AMCIAMIMEE TPOXORUT B (dopme AuddepeHuMpoOBaHHOIO 3adeTa.
3aueT ohOPMISETCH TIPY YCIOBHM TOJHOFO BHITOJHEHUS BCEX MEPONPHATHEH, IPERYCMOTPEHHLIX
rpad KoM KOHTPONBLHEIX Meponpustuii (paszen 4 paboueit nporpammsl). 3adeT BKIOYACT B cebds
BBITONHEKNE JBYX KOHTPOMBHBIX 3aaHHH C TOMOIIBIO HAKETa TPUKIAZHEIX TPOTPaMM.
Kpurepuu oueHUBaH#A:
¢ Herpasmwibroe peirenne IBYX 3aaHHH — OUEHKA «HEYAOBNETBOPHTENIHHO,
o TlpaBuipHOE perleHHe OFHOIO 3aJaHEMA ¥ HEMPABHALHOC DEIIeHME APYTOro 3ajaHHsf —
OLIEHKA «YHAOBIETROPHTENLHO,
o [IpaBunsnoe pemienne ABYX 3aaHU# — ONICHKA KOTIHYHON.
e OcHOBaHMEM IV BHICTABIEHMS OLEHKH «XOPOLION SBIIETCA HeOPex)HOe MM HETOUHOS
BLIIOJIHEHHE OHOIO UITH JIBYX 3a/laHiH.
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Hpusoxenue 6
Kk paboueit nporpaMate AHCHHILINHB!
«TIPaxTHKYM 116 KOMIBITEPHOMY MO/ISTTHPOBAHIION

CIIPABKA
o nanmunuy B 6udanotexe BI'TY «BOEHMEX» um. 1.@.Y crunona yuebnoil auTEparyphbi
(crpaBKa ABJSIETCH HEOTHEMIEMOH HACTHIO YMK qucnynnaab)

i. HanMeHoBaHye AHCHMITHELL: [paKTRKYM HO KOMALIO TCPHOMY MOJEAHPOBANHIC
2. Kagpenpa: H1 Jlazepuas TeXRUKA
3. Tepeuens ocHOBHOH Y4eOHOH IHMTEPATYPhI (agTOphH, HA3BAHHE, HATMIAC rpuda

Munobpasopangs, YMO, HMC, apyroro MHHHCTEPCTBA MM BEIOMCTSa, BLIXOAHBIE HAHHEIE,
KONHYECTBO IK3EMILIIPOB):

1} Kucents, iropp AnexceeBuH. OCHOBH MOZIENAUPORAHHIS TPOLECCOB TETUI000MeHa B CPEAE
Solidworks [Texer] : mafoparopHbiil IPAKTHKYM A1 By208] / K. A. Kucenés, C. I0. Ctpaxos ; BI'TY
"BOBHMEX" um. JI. ®. Verumosa. - CII6. : [6. n], 2017. - 4% c. : rpad., o0p., cxemsl, Tab. -
Budnzorp.: ¢. 47. - KoHtp. BOTPOCHL: B KOHLUE nab. pab. - 52 K3,

2) Kucenés, Mrops Anexceepuu. OCHOBB MOACHMPOBAHU HPOUECCOB TeroobMena B cpesie
Solidworks [DaexrporHsIi pecype] naBopaTOPHEM MPaKTHKYM {Ans sy3on] / A. A. Kucenés, C. 1O.
Crpaxos ; BI'TY "BOEHMEX" mm. J1. ®. VernsHosa. -~ DNEKTPOR. TEKCTOBKE AaH. - CI16. : [6. un.l,
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