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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.05.06 Cucrembl ynpas/ieHus jieTaTeIbHbIMH annaparaMmu
roj Habopa rpymmb: 2024
Iporpammy cocTaBui:
Kadeznpa A5 IVHAMUKA U YITPAB/IEHUE ITOJIETOM JIETATEJIBHBIX ATITTAPATOB

Bnykosa IlonvHa /IMUTpreBHa, CTapIIvi MperojaBaTesib

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel A5 JTHAMUKA 1 YITPABJIEHUE ITOJIETOM JIETATEJ/IbHBIX AIIIIAPATOB
3aBegytomuii Kadezpoii Tommerun O.A., A.T.H., pod.

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A5 TJUHAMUMKA 1 YITPABJIEHUME ITIO/IETOM JIETATE/IbHBIX AIIITIAPATOB

3aBepytroiuii kadenpoit Tonmnerun O.A., [.T.H., 1pod.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
IIAKETBI ITPUKJ/TAJHBIX NTH)KEHEPHBIX ITPOT'PAMM

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

IIK-94 — cnocobeH K ympaBneHH:0 HH(bOpPMaleld M JaHHBIMH, MOWUCKY HCTOUHMKOB MH(GOPMALMM W [AHHBIX, BOCIPHUSITHIO, aHa/M3Yy,
3arOMHHAHMIO U Niepeaye nH(GOPMALMH C UCTIOIb30BaHHEM LIM(POBBIX CPECTB, a TAKXKE C TIOMOLLBIO a/ITOPUTMOB TIPH paboTe C MoIyYeHHBIMH
13 Pa3/IMYHbIX HCTOUHUKOB JJAHHBIMH C Lie/1bt0 3()(eKTUBHOIO UCI0/Ib30BaHusI II0/IyueHHOU UH(OpMALUK [JIst pellleHust 3a/iad

IIK-95 — criocobeH K KPUTHYECKOMY MBILUIEHHIO B LiU(POBOI Cpejie, OLleHKe MH(OpMALuM, ee JO0CTOBEPHOCTH, NMOCTPOEHHIO JIOTHUYeCKHX
YMO3aK/IFOUeHHH Ha OCHOBAHHH I0CTYMAOIUX HHGOPMaUK U JAHHBIX

DOPMHUPOBAHHIO KOMITETEHLIMH CITY)KUT JOCTIDKEHHE CJIe/YIOLIMX Pe3y/IbTaToB 06pa3oBaHus:
IIK-94
3HAHUA:
3HaTh:
- TeOpPeTUYeCKUe OCHOBBI TIPOBe/IeHNs YNC/IeHHBIX THAPO0a3poJUHAMUUeCKUX SKCIIePUMEeHTOB B coBpeMeHHbIX CATTP
- OCHOBHBIE NIPUHIIUIIB] PEeBePCUBHOIO MH)XUHUPUHTa;
YMeHusi:
yMeTb:
- HaXOAUTb HeOOXOAUMYIO MH(OPMALMIO U3 TTeYaTHBIX NCTOYHUKOB M C NHTEPHET-PeCypCOB, TPOBOAWTH MaTeHTHbIH MONCK 110 TEMATHKe
- co37laBaTh TpeXMepHble MOJie/Id U3/le/IhH, UCTO0/Ib3ysl MHCTPYMEHTHI, IpeJjocTaB/sseMble coBpeMeHHbIMU CATIP
- onpefie/IATh HanboJiee paLOHA/BHBINA CIOCOO CO3[aHKs TPEXMEPHOH MOJeN U3fie/ust
- IPOBO/JUTh UMC/IEHHBIH a3poiMHaMUueCKUi 9KCIIepUMeHT U UHTepIIpeTUPOBAaTh ero pe3y/bTaThl;
HABbIKU:
MMeTb HaBbIKU:
- CO37laHUsI TpexXMepHbIX Mogiesieii B CATIP
- IPOBe/IeHUs YUC/IeHHBIX TH/Jpoa’poiMHaMUueCKIX SKCIIePUMEeHTOB
- COCTaB/IeHHsl OTYETOB, NOSICHUTE/IBHBIX 3aMMCOK O MPOJie/IaHHO# paboTe.
IIK-95
3HAHUA:
3HaTh:
- noHsTHS "BepuduKaysa” 1 "BanuaLys” pe3ynsTaTos;;
YyMeHus:
YMeTb:
- onpe/ieNATh HeoOXOANUMBIe JIst TIOCTPOEHHUsT TPEXMEPHOW MO/l TTapaMeTphl JieTaTe/IbHbIX armnaparoB
- OmpefensTb HHCTPYMEHTHI TPEXMEPHOrO IPOeKTHPOBAaHUs, HeoOXoquMble [/ TIOCTPOEHHsI TPEXMEpPHOH MOJeNH 3aJaHHOro
JleTaTe/IbHOTO arnmnapara
- UHTePIIPeTHPOBAaTh Pe3y/IbTaThl UNC/AEHHBIX TMP0aspoJuHaMUYeCKIX SKCIIePUMEHTOB;
HABbIKU:
MMeTb HaBbIKU:
- KaueCTBeHHOM OLIeHKH 0/Iy4aeMbIX pe3y/ibTaToB pacueToB
- KOJITUe CTBEHHOM OIeHKH I10/Ty4JaeMbIX pe3y/ibTaToB PacyeToB.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

HucyunnvHa ITAKETBI ITPUKJTAJHBIX NMTHXXEHEPHBIX ITPOI'PAMM siBiisieTcsi AUCLMIVIMHON YacTH, (opMupyemoin
y4JacTHHKaMHu 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, porpamMMBbI ITOATOTOBKH 110 Hanpae/eHuto 24.05.06 Cucmembl ynpaeneHus
/lemamenbHbIMU annapamamu.

Copiep)xaHye JUCLIMIIIMHBI SIB/IS€TCS JIOrMuecKuM npogospkeHreM gucuuiuiie: @U3UKA, TH)KEHEPHASA U KOMITBIOTEPHASA
TPA®UIKA.

Copiep>kaHue JUCLIATUIMHBI SIBJISIETCSE OCHOBOM /s ocBoenus: guctumvd: MTHEPITUAJIBHBIE HABUTAITMOHHBIE CUCTEMBI
JIETATEJIBHBIX AIIIIAPATOB, JUHAMMWKA ABTOMATHMYECKHUX CHMCTEM YIIPABJIEHUSA, JUHAMUMKA IIOJIETA
JIETATEJIBHBIX AIITIAPATOB.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

¢ OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBEHHOHAYYHbIe U 00LLeHH)KeHepHble 3HaHHs1, METO/bI MaTeMaTUUeCKOro aHa/iu3a 1
MO/Ie/TMPOBaHHsI, TEOPETUIECKOTO ¥ SKCIIepHMEHTabHOr0 UCC/IeJ0BaHuUsI /i/Is PellleHHs] HIDKeHepHBIX 3a/ad IpogeCCHOHAIBHON
JlesITe/IbHOCTH

o OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMaTHBHO-TEXHUUYECKYHO JOKYMEHTALHI0, CBS3aHHYIO C TIPO(deCCHOHAIBHON [esiTe/IbHOCTBIO



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0eMKOCTb JUCLIMIIAHBI COCTABIsieT 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AypuTOpHbIE 3aHATHA =
B KOHTaKTHOi (hopme ]
g8 H
& o Pt g
Q S e g g% H
5 E HaumeHoBaHHe Pa3/e/IoB U AWJAKTHUECKHX e/JHHHIY =) E g gE E g S
9 Z 2 | g ZE € s
Qo Q ) Bz R
m = 38 7S < n
a [$R-1 =y S
= < D
E E
Paspen 1. ITocrpoenne TpexmepHbIx Aetaseii B CAITP. B THC] OCHOBBI
3 5 TBEpA0Te/IbHOTO rpoekTHpoBanust B CATIP SolidWorks i Komnac 3D.JPa60'ra C MOBEPXHOCTSIMH. 109 49 13 36 60 60 25
Paspen 2. OcHOBBI 0 KOT0 9KC Ta M II0JTOTOBKA MOJIe/TH
3 5 K y Ty. OcHOBBI paboTh! ¢ Mozyem Flow Simulation 1 Kompas Flow. 3 19 4 1’ 16 4 s
Bcero 3a 5 cemecTp 144 68 17 51 76 100 100
Bcero no gucuunnHe 144 68 17 51 76 100 100
3.2. AyAMTOPHBIN NPAKTHKYM
Ne Oo0bem,
Homep 1 HauMeHoOBaHMe pa3jie/ia AMCLHUIIHHBI TeMa NpaKTH4eCKOro 3aHATHS
n/n ay/i. 4acoB
1 DCKU3bI 4
2 ITocTpoeHMe MPOCTLIX TPEXMePHBIX Mozieslel B 7
CATIIP
3 Paspen 1. [TocTpoenue TpexMepHbIx feTasneii B CATIP. TlocTpoeHUe C/IOKHBIX TPEXMEPHBIX MOJie/iel B 9
CAIIP
4 C6Hopku 5
5 [ToBepXHOCTY U JIMCTOBOI MeTasLI 11
IMoxroToBKa Mojenu K IpoBefieHUI0
6 YKMC/IEHHOTO a3pOfIMHaMHUeCKOro 2
Paznen 2. OcHOBBI ITPOBe/IeHUS YMCAEHHOT0 a9pOoiMHAMUYeCKOT0 SKCIepUMeHTa
7  |9KCIlepuMeHTa Y IIOJTOTOBKA MOJe/H K UMC/IeHHOMY 9KCIIepUMEHTY. Unc/eHHbI a3poiMHaMyueCKUM 9KCIleprMeHT 7
8 Pe3ysibTaThl UMC/IEHHOTO SKCIIePUMeHTa U UX 6
MHTepIIpeTaLys
Bcero 3a 5 cemecTp 51
3.3. CamocrosTenbHas padora cryaenra (CPC)
Ne Homep 1 HaMeHOBaHMe pasfesa O0BeMm,
Copep)xaHue y4eGHOT0 3a/JaHUsA
n/n JMCLUITHHBI 4acoB
1 VI3yueHre peKOMeH/J0BaHHOM JIUTepaTyphbl 16
Cocrap/ieHre 3a/JaHUsI Ha KypCcoBoe IpoeKTHpoBaHue. O630p uTepaTypsl 110 TeMe
2 Pasgen 1. [TocTpoeHue TpeXMepHBIX  [KypCOBOTO TpoekTa. Beibop mpoToTumia o6bekTa /iist asibHeliel paboThl B paMKax 26
netaneii B CATIP. KypCOBOTO IpoeKTHpoBaHus. [TocTpoeHre TpeXMepHO Mo/ieni BBIOpaHHOTO
rpotoTuna obvekTa. (Pabora Hajy KypCOBBIM [TPOEKTOM)
3 OtpaboTKa MpakTHUeCKUX HaBBIKOB paboTel B CATIP 18
4 Paznien 2. OCHOBBI IPOBE/ieHHs! OdopmiteHre TIosCHUTeNbHOM 3armcku 1o KIT 1 Ipe3eHTalyy K JOK/Iafy A7 3aIliThl 10
YUHC/IEHHOTO a3pO/MHAMUYECKOro KII. (Pabota Hafi KypCOBBIM ITPOEKTOM)
9KCIIepUMeHTa 1 TIOJr0TOBKa MOZIe/IH K
5 |unc7IeHHOMY SKCTIEpHMEHTY. V13yueHure peKOMeH/J0BaHHOM JIUTepaTypbl U UHTEPHET-UCTOYHUKOB 6
Bcero 3a 5 cemecTp 76
3.4. KypcoBoii mpoeKkT
IIEPUOJ,
NCIIO/IHEHNSA| IINTAHUPYEMOE
COJEP)XAHUE 3TAITA
(Hepesn BPEMSI (uac)
cemecTpa)
Ortan 1. 1. Cocrap/eHue 3a/jaHus Ha KypCOBOe MpoeKTHpoBaHue. 2. O630p MTepaTypsl Mo Teme 1-8 6
KypcoBoro npoekra. 3. Beibop nporortumna ncciezyeMoro o0bekTa.
Oran 2. 1. [TocTpoeHKe TpexMepHO Mozie/ ! BbIGpaHHOTro o6bekTa. 2. OdopmiieHHe TOSICHUTeTbHOM 9-17 30
3alyCKY U NIpe3eHTaly K JOK/Iazy.
Bcero 3a 5 cemecTp 36
4. ®OPMBbI KOHTPOJISA OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3|4/5/ 6 |7| 8 |9| 10 1 | 12 | 13 | 14 | 15 16 17
5 ap KII ap p KII, gud. 3au.

YcioBHbIe 0603HaueHust:
e [P — nuarHocTHueckas paboTa;
o KII — KypCcOBO# MPOEKT;
o nud. 3au. — fuddepeHIIPOBaHHBIH 3aUeT.

TeKymuif[ KOHTPOJIb YCII€BA€MOCTH CTYJ€HTOB IIPOBOAUTCS B JUCKPETHBIE BpEeMeHHbI€ NHTEPBaJIbl B C/IeYIOIUX d)opMax:

e [MAarHOCTHYeCKas paboTa;
® KypCOBOM ITPOEKT.

TIpoMe)XyTouHas arTecTalys NPOBOAUTCS B hopmax:
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¢ nuddepeHIIPOBAHHBII 3a4eT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. A. 3. Kombuios. . ['uapora3ogrHamuueckre pacuéTel B SolidWorks cpepctBamu moaynst FlowSimulation. CII6.BT'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2013, 3:1. pec.

2. B. 1. Bonkomopos, A. U. [lenncerko, O. FO. VBaHoBa. . OcHOBBI TpéxmMepHoro MozempoBanus B SolidWorks. CIT6.BI'TY "BOEHMEX"
M. [1. ®. YcruHoBa, 2017, 50 3k3.

3. B. I1. Bonpmakos, A. B. Yaruna. . 3D-mogemipoBanie B KOMnAC-3D Bepcuii V17 u Boite. CaHkT-IletepOypr: ITutep, 2021, 351. pec.

4.T. A. IllernioB. . [IpakTUKYM T10 KOMIILIOTEDHOMY MOZIe/IMPOBaHHUI0 TeOMeTpUU U3fieui ¢ ucrosb3oBanueM SolidWorks. M.: Usg-so MI'TY
um. H. 3. Baymana, 2019, 311. pec.

5. T K. Xoruna, C. A. ®peiinexman, C. A. JleoHoBa. . Co3faHue U3/je/nii co C/I0KHBIMU II0BEPXHOCTSIMH B Cpejie TeOMeTPUUeCKOro
MozemupoBanus SolidWorks. MockBa: MAU, 2021, 351. pec.

6. K. O. I'nasyHoB, E. A. ConogyxuH. . Mogenuposanue B Kommnac-3D. Cankr-Iletep6ypr: M3g-Bo BI'TY "BOEHMEX" um. []. ®. YctuHoBa,
2024, an1. pec.

5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUIMHE:
He TpebyeTcst.

5.3. Ilepuopuueckye U3aHus:
He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "HTepHeT", He0GXOAUMBIX /ISl OCBOEHHS! JUCLIUILIAHBI, 31EKTPOHHBIE
61O/IMOTeUHBIe CHCTEMBI:

1. https://www.mai904.ru/literature/%D0%9F%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B8%D0%B5%20%D0%B8%?2
2. https:/flowvision.ru/images/2023/pdf/KompasFlow_rus.pdf.

CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasnbsHast anekrpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToHoTekcTOBast 3mekTpoHHas 6ub/moTeka Poccuiickoro donza GyHaMeHTaIbHBIX NCC/IEA0BAHUH.
WHdopmaloHHbIe CIIPAaBOYHbIE CUCTEMBI:
1. TexskcrnepT — IHbOPMAaLMOHHBIN OPTa TEXHUUECKOTro peryMpoBaHus: Hopmel, paBuna, cTaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlnoc- nHGOpPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.
5.5. TIporpammHoe obGecrieueHue:
1. SolidWorks 2015 R5;
2. KOMITAC-3D V17;
3. SOLIDWORKS 2015.

5.6. VIHdopMaLMOHHbIe TeXHO/IOTUH:

B3anMogelicTure ¢ obyyvatorumucs nocpezcreom VIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. SolidWorks 2015 R5;
2. KOMITAC-3D V17;
3. SOLIDWORKS 2015.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIljeHHbIe KOMITbIOTePAaMH C ZIOCTYTIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1S PAaOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCHMITHHBI
TIAKETBI ITPUKJIATHBIX THXKEHEPHBIX ITPOT'PAMM

AnHoTanus paboueii MporpamMMsI

Muctmnuaa  TIAKETBI ITPUKJ/IAJHBIX WH)KEHEPHBIX ITPOT'PAMM sBnsteTcss AWCHUIUIMHON 4YacTH, ¢opmMupyemoit
y4YacTHHKaMH o00pa3oBare/IbHbIX OTHOLIeHHH 010Ka 1, mporpaMMbl TMOATOTOBKU M0 Hampasienuio 24.05.06 Cucmembl ynpaeneHust
JNlemamenbHbIMU annapamamu. JUCIMIUIMHA peann3yeTcs Ha axynbrere A PakeTHo-kocMmuueckoil TexHukd BI'TY "BOEHMEX" um. [1.9.
Yerunosa kadegpoit A5 IVHAMUIKA 1 YIIPAB/IEHUE T1IOJIETOM JIETATEJIBHBIX ATITTAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[TK-94 criocobeH K yripasieHnto HH(OpMaLieil ¥ JaHHBIMH, TIOUCKY MCTOYHUKOB MH(OPMALMH U JaHHbIX, BOCIIPUSTHIO, aHA/IM3Y, 3a[IOMUHAHHUIO
1 nepeiaue MH(POPMALIMK C UCIIO/Ib30BaHUEM LIU(POBBIX CPE/CTB, a TAKXKe C TIOMOLIBI0 a/IFOPUTMOB IPH paboTe C MOTyYeHHBIMU U3 Pa3/IMUHbIX
WCTOYHHKOB JIAaHHBIMH C 1171610 3((heKTHBHOTO HCII0/IB30BaHMS MO/Iy9eHHOM HH(OPMALIMHK [JIs PellieHys 3a/1au;
I1K-95 criocobeH K KpUTMUeCKOMY MBILUIEHUIO B LM(POBOH cpeje, oLeHKe MH(OpMaLUY, ee JOCTOBEPHOCTH, MOCTPOEHMIO JIOTMUeCKHX
YMO3aK/IFOUeHHH Ha OCHOBAHWY MOCTYIAOIMX HH(POPMALIUK U [JaHHBIX.

Copiep>kaHle [UCLMIVIMHBL OXBaTbIBAaeT KPYT BOINPOCOB, CBSI3aHHBIX C IIOCTPOEHHEM TpeXMepHBIX Mojesiell JjeTaTe/bHBIX alllapaTos,
TIPOBe/ieH’eM UMC/IEHHBIX T'H/[POa3pOJANHAMUYECKUX SKCIIepUMEHTOB, pa3paboTKOM MPOrpaMMHOIO Kofjd Aifisl pellleHHs] MHKeHepHBIX 3a/iau 1o
CIelUaIbHOCTH.

TIporpaMMoii AUCLIIUTMHBI TIPEAYCMOTPEHBI CIEAYIOLKEe BUABI KOHTPOJIS:
TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [MarHOCTHYecKast pabora;

*  KypCOBOH MPOEKT.

ITpoMeKyTouHas aTTecTalus IIPOBOJUTCS B hopMax:
o nuddepeHIIPOBAHHBIH 3a4eT.

OO611jast TPYAOEMKOCTh OCBOEHUS AUCLIMIUTHBI COCTaBsieT 4 3.e., 144 u. TIporpaMmoli AUCLUIUTUHBI TIPEAYCMOTPEHbI JIEKIIMOHHbIe 3aHsaTus (17
4.), IpakTHueckue 3ausaTus (51 4.), camocrositesibHast pabora cryzeHra (76 u).
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TIpunoxenue 2

K paboueii nporpaMme JHCIHITHHBI
TIAKETBI ITPUKJIATHBIX THXKEHEPHBIX ITPOT'PAMM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIIMHEI COCTaB/sieT 144 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 76 ., OTBe/IeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue paGoTbl

Pexomenjyemasn siMreparypa

TpyaoeMKOCTB,
yac.

Pa3spen 1. IToctpoenue TpexMepHbIX Aetasieii B CAITP.

V3yueHre peKOMeH/I0BaHHOM JINTepaTyphl

CocraB/eHue 33/jaHUst Ha KypCOBOe rpoekTupoBaHue. O630p nuTepaTyphl o
TeMe KypCOBOTO IpoekTa. Bribop npototumna obbekTa Anst JanbHewIei
paboThI B paMKax KypCOBOTO MPOeKTHpoBaHusl. [IocTpoeHne TpexMepHOH
Mozenu BeIbpaHHOTO rpoToTuna obbekTa. (Pabora Ha/Jy KypCOBBIM ITPOEKTOM)

OtpaboTKa MpakTHUeCKUX HaBBIKOB paboTel B CATIP

B. U. Bonkomopos, A. 1. Jenucenko, O. FO.
MBaHoBa. . OCHOBBI TPEXMEPHOIr0
mozenupoBanus B SolidWorks: CI16.BT'TY
"BOEHMEX" um. []. ®. YcruHoBa, 2017 (1)
T. K. XotuHa, C. A. ®peiinexman, C. A.
JleoHoBa. . Co3faHre U3/e/uii Co CI0KHBIMU
TIOBEPXHOCTSMH B Cpe/ie FeOMeTpHYeCKOro
mogenvpoBanus SolidWorks: Mocksa: MAU,
2021 (1-2)

I. A. IleroB. . [IpakTUKYM O KOMITbIOTEPHOMY
MOZIe/IMPOBaHHUIO TeOMeTPUH H3/e/ui C
ucnosb3oBaHueM SolidWorks: M.: N3a-Bo MI'TY/
um. H. 3. Baymana, 2019 (1-2)

K. O. I'masyHos, E. A. ConofyxuH. .
Mopemposanue B Kommac-3D: CaHKT-
IMetep6ypr: U3a-Bo BI'TY "BOEHMEX" um. [I.
@. YctrHOBa, 2024 (Bce)

B. I1. bonbiiakos, A. B. Uaruna. . 3D-
mopenvpoBanre B KOMnAC-3D Bepcuii V17 u
Boie: CaHkT-IletepOypr: ITutep, 2021 (Bce)

16

26

18

Wroro no pasgeny 1

60

Pa3ne11 2. OcHOBBI MpOBeJeHus YHC/IEHHOI'0 a3POAUHAMHUYECKOr0 IKCIlepUMeHTa M MOAr0TOBKA MO/ie/TH K YHC/IEHHOMY 3KCIIepUMEHTY.

OdopmiieHne rosicHATebHOM 3anvcky 110 KI1 1 pe3eHTali K ZOK/IaAy A

A. 3. Konbuios. . 'naporasoguHamuueckre

3auuthl KI1. (PaboTta Haji KypCOBBIM ITPOEKTOM) pacuétsl B SolidWorks cpejcreamu mogysist 10
FlowSimulation: CII6.BI'TY "BOEHMEX" um.

V3yueHre peKOMeHZI0BaHHOM JINTepaTyphbl U HHTePHET-HCTOYHIKOB I. ®. Ycrunosa, 2013 (Bce) 6

Wroro no pasgeny 2 16

11
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TIpunoxenue 3
K paboueii nporpaMme JHCHMITHHBI
TIAKETBI ITPUKJIATHBIX THXKEHEPHBIX ITPOT'PAMM

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora
*  KypCOBOH IPOEKT;
¢ nuddepeHIIPOBAHHEIN 3a4eT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctryeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e [IpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTawyst.

KypcoBoii npoekT

Ha 3auuTy KypCcoBOro npoekra o00yyaroIuiics pefoCTaBIsieT TEKCT MOSCHUTE/IBHON 3alTMCKH, TIPe3eHTaL|I0 U CO3[aHHYI0 TPeXMepHY0
Mo/ie/lb UCCTIe/lyeMOro JIeTaTe/IbHOTO arrapara.
[lns1 morycka K 3atiuTe He0OXO/MMO BBINOIHEHHE CJIeYIOLINX YC/IOBUI:
1) TpexMepHasi MOZie/Ib COOTBETCTBYeT rabapUTHBIM XapaKTepPUCTHKAM IPOTOTHUIIA, YUTeHbl KOHCTPYKTHBHBIE 0COOEHHOCTH
2) HosICHUTe/IbHAs 3aricKa 0(opMIeHa B COOTBETCTBUM C TPeOOBaHMSIMH By3a K IOSICHUTE/IbHBIM 3alMCKaM K KypCOBBIM [IPOEKTaM
OrjeHKa 1o UTOraM IMpoBeJeHHs 3aljUThl KypCOBOTO IPOEKTa BbICTAB/ISAETCS PellieHHeM KOMUCCHH T10 TTPHEMY KyPCOBBIX ITPOEKTOB,
chopMupoBaHHOH Ha Kadeape A5

OrjeHKa "OT/IMYHO" BBICTAB/ISIETCs, €C/IM 00yJaroLHiics BBITOIHI BCe 3aauu, rocTaenenHble B KI1, 1 oretii1 Ha 85-100% Bompocos,
N0CTaB/IeHHbIX KOMHCCHel B COOTBETCTBUHU C MaTeprasiaMM, U3/10)KeHHbIMH B MOSICHUTe/IbHOM 3amucke K KIT.
OrjeHKa "X0poIIo" BBICTAB/ISIETCsI, €C/TH 00yUaroLMiCs BBIOHU BCe 3aziauu, nocraeieHHsle B KI1, 1 orBetrn Ha 50-85% BOMpoOCOB,
N0CTaB/IeHHbIX KOMHCCHel B COOTBETCTBUHU C MaTeprasiaMM, U3/10)KeHHbIMH B MOSICHUTe/IbHOM 3amucke K KIT.

HK B/IETBOPUTE/ILHO" BBICTAB/ISIETCS], €C/IU 00y WICsT BBITIOJIHII B uyY, nocrasieHHble B KII, u otBeTus Ha 25-50%
OrjeHKa "y/j0B/IeTBOPUTE/IBHO" BBICTABIISIETCS], €C/I1 00yyJato (« 0. ce 3a/a OCTaBJie e B KII, u oTse a 25-50%
BOIIPOCOB, TIOCTaB/IeHHBIX KOMUCCHell B COOTBeTCTBUH C MaTeprasiaMy, U3/10KeHHbIMHU B TOSICHUTe/IbHOH 3amucke K KIT.
OtieHka "He 3aIUTHT" BHICTABISIETCSI, €CJTH 0Oy YarOIIHIACS BBITIOHII BCE 3afiauM, rocTaseHHbie B KIT, IOyumsI A0MyCK K 3aliiTe, HO OTBETHIT
MeHee ueM Ha 25% BOIPOCOB, TIOCTaB/IeHHbIX KOMUCCHell B COOTBeTCTBUY C MaTepyasiaMy, U3/10KeHHbIMHU B TTOSICHUTe/IbHOH 3amucke K KIT.

JuddepennupoBanHbIii 3aueT

TIpoMeKyTOUHbI KOHTPOJIb MO JUCLIUIIIMHE IPOXOAUT B hopMe uddepeHLIMpOBaHHOTO 3aueTa, KOTOpbIi 0GopMIIsieTCst IPU yCI0BUA
TIOJTHOTO BBITIONHEHUs rpadyika KOHTPOIBHBIX MEPOTIPHSATHH.
TexHonoruueckas KapTa JUCLIAIIMHBI TIpeAiroiaraeT BO3MOXXHOCTb BbICTaB/IeHUs! OL|eHKH 3a AuddepeHIIMPOBAHHBII 3aueT Ha OCHOBaHUU
TIOJTyYeHHBIX 3a cemMecTp 6annos.
[uddepeHirpoBaHHbIi 3aueT MpoxXoauT B opme Gecesibl C MperofaBaTesieM | PeLeHust CTYIeHTOM TPeX 3a/jaHKi M0 pa3/iesiaM JUCLIATIAHBL.
OlleHKa "3auTeHO-0T/IMYHO" BBICTAB/IETCS NIPU YC/IOBHM PeLlleHHs] TPeX 3a/lad, ''3a4TeHO-X0pOouIo" - IIPY pellleHnH JIByX 3a/lady, ''3a4TeHo-
YAOB/IETBOPUTEJILHO" - TIPY PeLleHUH OfIHOM 3a/auu.
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3 5 |Paspen 1. ITocTrpoeHue TpexmepHbIX Aetaseit B CAIIP. | 109 49 13 36 60 60 25 Kﬁg 22:1(;“
Paspen 2. OCHOBBI IPOBeAeHHs YHC/IEHHOT0 KyDCOBO
3 5 |a3poAMHAMHYECKOro 3KCIlepMMeHTa U NMOAroToBKa 35 19 4 15 16 40 75 ip oeKT
MOJe/TH K YHC/IeHHOMY 3KCIIePHMEeHTY. P
Bcero 3a 5 cemecTp 144 68 17 51 76 100 100
Bcero no AucCHMILIMHE 144 68 17 51 76 100 100
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IIK-95

Kpurepun orjeHuBaHusA
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Bonpocbl omkpblmozo muna:

[laiiTe orpeiesieHre MCXOJHOM TOUKe

Kakoii pexxim B Kommac-3D obecrieuriBaeTt ocTpoeHne TOpH30HTaIbHBIX ¥ BEPTHKA/IBHBIX OTPE3KOB?

Kak pacumdposbiBaercst "MIX mozenu'?

3auem Heobxoz¥M pexxum IlpuBszku B Kommnac-3D?

[Tpu roCcTpoeHNH AeTany HeoOX0AUMO CAe/IaTh MacCHB 3JIEMEHTOB, SK3EMITISIPbI B KOTOPOM He [I0/DKHBI ObITh
TOYHBIMU KOMUSIMU JIpyT Apyra (HarpuMep, y HAX JO0JDKHBI OT/IMYaThCs JIMHeHHble pa3Mepsl). Kakum o6pasom
PaLMOHA/ILHO BBITIOJIHUTE ITOCTPOEHE TaKoH JeTamn?

J17151 KaKKX MacCHBOB HEBO3MOXKHO CO3JjaHMe K3eMIUISIPOB, He SIB/ISIOLUXCS TOUHBIMU KOMUSIMU JIDYT Apyra?
YTo 03HayUaeT 3arpeT Ha peJaKTHPOBaHKUe KOMITOHEHTa B cOOpKe?

Kakumut MOTYT OBITH HCIIOJIHEHNS] MOZE/N?

Uro siBAsleTCsl MpUMepaMu yjaleHusi MaTepyara Tesa?

Tpebyetcst co3zaTh JieTanb C TOIOCTBIO CII0KHOM (hopMbl. Kakre HHCTPYMeHTHI (TIOAXO/bI, PUHLUIIBI), BeposiTHee
BCero, oTpeOyrOTCs B [IAHHOM Cllydae?

Bonpocbl 3akpbimo20 muna:

ITporpamma /iist IPOEKTHPOBAHMS U BBIMTYCKa paboueli MPOeKTHOM JOKyMEHTALUH, MOZeTUPOBAHNS 0ObEKTOB,
MO/le/TMPOBaHusl TI0Be/ieHNsl U3/le/INi B PYCCKOM si3bIKe TI0JIyun/ia COKpalljeHHOe HallMeHOBaHYe (TIpuBefuTe
ab6peBuaTypy, KOTOpOH NMPUHATO 0603HAYATH ITPOrPAMMBI TAKOTO K/IACCa, HE HHOCTPAHHOTO MPOMCXOXK/IEHNS):
[t [UCKpeTH3aliiy pacueTHOH 00/1aCTH U pellieHHs ypaBHeHH# riAporasoiHaMHKH B COBPEMEHHBIX MaKeTax
yalrie BCero UCIMo/Ib3YeTCsl METOZ, KOHTPOJIBHBIX ... (B OTBETE JO/DKHO OBITH CyIIeCTBUTE/IEHOE BO MHOXKECTBEHHOM
yuce)

[Hetam B SolidWorks KoOMIOHYOTCS1 B COOPKY € OMOLLBIO B3aIMHOTO PACIOIOKEHHS U ...

3D-Mozien U3enusl, M3roTaB/IMBaeMoro 13 OJHOPOJHOTO MaTreprasa 1 6e3 mprMeHeHHsl COOPOUHBIX OTeparHii -
3TO

3D-Mozenb, 00beAUHSAIONAs MOAEIH JleTarel, ipyrie COOpOUHble eIMHULIBI ¥ CTaHJAPTHBIE U3e/NS - 3TO
BepHo u criefyroniee yTBepKeHue:

DCKU3 [J0/DKeH ObITh TIOJIHOCTHIO OIpe/iesieH, YTo 03HayaeT HeoOXOAMMOCTb IPOCTaB/IeHHUsI Ha HEM Pa3MepoB U
YCTaHOBJIEHHSI TIPUBSA30K, KOTOPbIe B COBOKYITHOCTH OIHO3HAUHO OIIpe/IesIsIIoT Kak MOJIoKeHHe 3CKK3a B paboveit
ob/acTy, Tak ¥ B3aUMHOE PacIioioKeHHe 1 pa3Mepbl 37IeMEHTOB 3CKH3a.

BepHo u criefytoliee yTBepKeHuUe:

ITpu paspaboTke feTam BO3MOXXHO HCII0/Ib30BaTh TOJILKO TPH CYIIeCTBYHOLIMe 6a30Bble MI0CKOCTH.
BepHo 11 yTBepxkeHue:

Crnupass B Komnac-3D BO3MOXKHO IOCTPOUTH Ge3 NpeBapyuTe/IbHOTO CO3/aHHsI ICKH3a.
BepHo u criefytoliee yTBepKeHuUe:

Bcerza cyljecTByeT JIMILIb OAUH CIOCOO CO3/aTh KOHKPETHY!O JeTanb B CAIIP, T.e. TOBKO OfH HabOp
HCIO0JIb3yeMbIX UHCTPYMEHTOB U M0C/1e/0BaTeIbHOCTb UX NPUMeHeHHs!.
B KOMITAC-3D B03MOXXHO MO/e/IMpOBaHue JieTaslei, rojsyvyaeMblX U3 IMCTOBOTO MaTepyasa C IIOMOLIbIO. ..

Bonpocbl omkpblmozo muna:

IMoce mocTpoeHNst TPEXMEPHOH JleTa/i C MPOCTHIM OTBEPCTHEM OBLIO 3aMeUeHO, UTO OTBEPCTHE OKa3anoch
HeBepHOro pa3mepa. OTBepCTHe ObIIO CZeIaHO C MTOMOLIBIO OIepaliy BbIpe3a M0 Ipe/jBapUTeIbHO TOCTPOEHHOMY
3CKHM3y. MO)XHO /1 MICTIPaBUTh fleTallb ¥ KaKUM 0bpa3om?

ITpu co3paHuy feTany onpe/iesSIoIii ee 3CKH3 0Ka3a/ICsl He TIOJIHOCTBIO orpe/iesieHHBIM. Kakvie oTeHIansHO
1po6/1eMbl MOTYT BO3HUKHYTh B TaKOW CUTYyaL{U?

TpaIMLIMOHHO B a9pOZiTHAMHKe 0Ch 0Y TIPUHSTO HalpaB/IsITh BBEPX U PACIIO/ararh B IVIOCKOCTH CHMMETPHH
anmapara nepreHavKy/nsipHo ocu oX. ITpy MOAroTOBKe MO/Ie/N K UNC/IEHHOMY 3KCIIEPUMEHTY ObI/IO 3aMeueHo, UTo
yKa3aHHbIM T0JI0KeHHeM 06/1aziaet ock 0Z. [To KakuM 0csiM GY/IyT OTpe/iesIsiThCs TO/{beMHAst CHJIa i MOMEHT
TaHraxa?

ITpy MoOATOTOBKeE UKMC/IEHHOTO SKCIIepuMeHTa Oblla 3aJlaHa OTpULaTe/bHas CKOpoCThb. UTo 3To 03Hauaet?

[171s1 gero ripegHasHaueHo npuiokeHre Kommac Flow?

Kakue orpannuenusi umeet Komnac Flow B cuity mpocToThl cBoero uHrepdeiica?

Apanrarus — 370 criocob U3MesbueHHst Haya/lbHOW CEeTKH y TIOBEPXHOCTH reOMeTpHUUeCKOoil Mofie/Id. AZlanTanus
MIPUBOJAUT K U3MeJIBUeHHIO siueek, IyTeM JieJIeHUsI CeTKH II0I10/1aM 110 KaXK/J0My HarlpaB/leHHIo BAo/b oceld X, Y, Z
(mosToMy ofiHO pa3bueHe JenuT siueliKy Ha 8 yacTeii). 3a UTO OTBeyaeT ypoBeHb aZiarTaLiu?

B pesyrnbrare npoBeZieHHsI YMCIEHHOTO SKCIIePUMeHTa T10 OIpe/ie/IeHHI0 a3POAUHAMUYeCKHX XapaKTepHCTHK
JIeTaTeJIbHOTO anrapara Ipy Hy/leBOM YIVIe CKOJIb)KeHUsl Obl/la MojlyueHa HeHysleBasi CHjla G0KOBOrO CONPOTHBIIEHUS
1, COOTBETCTBEHHO, ee Ko3(dureHT. HazoBHTe BepOSTHYIO IPHUKHY TaKOTO pe3y/bTara.

ITpy MOArOTOBKe MPOEeKTa UMC/IEHHOTO KCIIepUMeHTa siueiiki 6a30BOH pacueTHOM CeTKH OKa3a/MCh KpyIHee
OT/|e/IbHBIX 3HAYMMBIX 37IEMEHTOB HUCC/IeZlyeMOoro Teja (HarpuMmep, HOCOBOM YacTH). [lommyCTHM /I TaKoH pa3Mep
sueek?

I1pu NpoBeZieHNH YKMC/IeHHBIX 5KCIIePUMEHTOB, KaK MPaBUJI0, POBOJSAT CepPHIO Npe/iBapUTe/IbHbIX UMC/IeHHBIX
9KCIepUMEHTOB IIPH Pa3/IHYHbIX Pa3Mepax siueeK pacueTHOH 06/1acTy 1, COOTBETCTBEHHO, IIPH Pa3IHYHOM 061ieM
ynciie s;ueek. Kak HasbIBaeTcs laHHbIN 3Tan?

Bonpocbl 3akpbimoz2o muna:

B oxHy u3 getaseit c6opku ObLTM BHECeHbI M3MeHeHus. OTPasuTCst Jik 3TO Ha cOopke?

Kowmmac Flow ncrosnib3yeT comBep 0T yHHBePCaIbHOTO IMAPOAMHAMIYECKOro naketa. Kakoro MMeHHO?

BepHO /11, YTO MpH CO3/jaHKH TIPOEKTa YKC/IeHHOTo 3KkcrieprmenTa B CATIP 06s13aTesIbHO HY)KHO 3a/iaBaTh
rpaHUYHble YC/IOBUSI?

BepHo 1, uto Komrac Flow 11o3BosnsieT o1ieHUTh, HarlpuMep, MObeMHYIO CHTY Kpbia?

B pesyrbrare 4nC/I€HHOTO SKCIIepUMeHTa MOJIy4M/IM OTPULIATe/IbHYI0 NIOAbeMHYI0 ciTy. Kakol 3HaK J0/DKeH UMeTh
ee Ko3¢huryeHT?

Kakoii ofXof K peLieHHto TypOy/IeHTHBIX TeUeHHH SIBISIeTCSI CAMbIM TIPOCTHIM U TTO/TYYHMBIIMM HarOosbliiee
pacrpocTpaHeHye Ha TeKyIIui MOMeHT?

CeTouHast CXOAUMOCTb JI0/DKHA 00eCIIeUrTh, B H/jease, ... Pe3y/IbTaToB YMC/IEHHOTO SKCIIePUMeHTa. JTO 03HAYaeT,
YTO NpY MOC/Ie/YIOIMX pacyeTax MpH TeX >Ke YCI0BUSIX Pe3y/IbTaThl OYAyT UeHTHYHBIL.
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Ne 8 TTpoBepka MOTMHHOCTH Pe3y/IbTaToB, OL[eHKA MX COOTBETCTBUSI PEaIbHOCTH U TIPEIbSIB/ISIEMBIM TPEOOBAHHSIM,
MpOBepKa MpaBUIbHOCTH pelieHust (Tpybo roBopsi, OTBET Ha BOMPOC "MPaBU/IBLHO JIX MbI PelliaeM 3a/iauy, UCIIOJb3ys
HY)XKHYI0 MaTeMaTH4yeCcKyr Moziesib'") - 3T0

Ne 9 ITpoBepka TOro, MpaBU/IbHBIE T METO/bI U MaTeMaTHueCKHe MOZIeTH UCII0/b3yIoTCs (Tpybo roBops, "MpaBU/IbHYH0/
HY)KHYIO JI1 MaTeMaTHUueCKyI0 MoZie/b Mbl peraeM?") - 3T0
Ne 10 TTocsie IPOBe/I@HHST YHCIEHHOTO SKCIIEPUMEHTA U BBITPY3KU Pe3y/IbTaToB Gbljia MOCTPOEHA KAPTHHA PacIipeeieHust

JlaB/ieHNs] B BBIODAHHOM CeyeHHH. 3aMeueHo, UTO B ONIpe/ie/IeHHOH 001acTi Hab/oaeTcst paspeskeHye, T.e.
yMeHbllIeH e fjaBieHusi. Kakoit BLIBOJ MOXKHO cZienatb 06 M3MeHeHNH CKOPOCTH NOTOKa B yKa3aHHOM obacTu:
CKOPOCTb yMeHbIIIaeTCsl, yBeIMUMBAeTCs U/I 0CTaeTCsl Hen3MeHHOU?
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