MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI I'MAPAB/IMKH CTAPTOBbBIX KOMIIVIEKCOB

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma ITpoekTHpOBaHMe, NPOM3BOJCTBO M 3KCIJTyaTalMs CTAPTOBBIX CUCTEM
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A4 CTAPTOBBIE U TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITIAPATOB

Kadeapa-pa3padorunk paboueit A4 CTAPTOBBIE U TEXHUYECKUE KOMIIVJIEKCBI PAKET 1
NporpaMMabl KOCMMWYECKUX AITTAPATOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUMYECKUX ATITTAPATOB
Anppees Oner BUKTOpOBUUY, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI I'IJPAB/IMKH CTAPTOBBIX KOMIIJIEKCOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-7.5 — crocobHOCTh MPpOBOAUTHE MPOEKTUPOBAHWE W SKCILTyaTalIUO TUAPaB/IMUeCKUX, THEBMATUYECKUX,
3JIEKTPUUECKUX U TI'd30BbIX TIPUBOAOB U CHUCTEM, a TdKXK€ DA3/IMYHBIX 3/IEMEHTOB, arperatoB U Me€XdHHW3MOB

CTapTOBBIX CHCTeM, KOMITIeKCOB U u3fenuiit PKT

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:

IICK-7.5

3HAHUA:
OCHOBHBIE Oripefie/ieHUda YU TIOHATHUA MaUJHHOCTpOHTEHLHOﬁ TUApAaB/IMKHW, MOJe/TMPOBdHHE TTPOLjeCCOB,

Cl)I/IBI/IKO—MaTeMaTI/I‘—IECKI/Iﬁ dafriapar Ajd HUCCiea0BaHUA (pacqua) THAPAB/INYECKHUX TIPDOLIECCOB B CJ/IOXKHBIX
MeXaHHMYeCKUX CUCTeMax;

YMEHUs1:
MeTOo/Ibl pacueTta (UCC/e/J0BaHMs) OT/AEMbHBIX JIEMEHTOB H/IPaBIMUECKOTO 000py0BaHus, CBOOOAHOE

HCII0/Ib30BaHKE CHpaBO‘-IHOfI Y TEXHUYE CKOU JINTEPAaTyPhI 10 MaHJHHOCTpOHTEHLHOﬁ TAPAaBIIMKE;

HaBbIKU:
HaBBIKM pacyeTa TPyOOIIPOBOAOB C HACOCHOM T0/jaueid, ITOCTPOeHUsI TMHUM TIO/THOTO Hariopa | Ap..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunmmaa OCHOBBI TUIPAB/IMKU CTAPTOBBIX KOMIIJIEKCOB sBisiercst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

Copep>kaHue JUCITUTUIMHEI SIB/ISIETCSE OCHOBOM Ayist ocBoeHus aucturiid: TUPOOBOPYAOBAHUE
CTAPTOBEBIX KOMIIJIEKCOB, YCTPOMCTBA I'IJIPOABTOMATUKMU, T'A3OBBIE ITPUBO/IbI
CTAPTOBBIX KOMIUIEKCOB, 3AITPABOYHOE OBOPYJOBAHUE CTAPTOBBIX
KOMIUIEKCOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:
¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI

MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. CpoiicTBa xxupkoctel. I'mpocraruka. 1.1. Cusbl, 1efiCTBYIOIIME Ha JKUAKOCTb.
3 5 [laBneHye B xuakocTH 1.2. CBOMCTBA ruipocTaTHYeCcKoro AaseHus. 1.3. OCHOBHOe 1 6 4 2 5 10

ypaBHeHHe rujpocTatuki. BeiBog. 1.4. ITbe3omeTprueckasi BelcoTa. Bakyym. Vsmepenue
JaBnenys. 1.5. 3a7aui Ha UCIIO/Ib30BaHHe OCHOBHOTO yPaBHEHMS TH/JPOCTaTUKH.

Paspen 2. KuHeMaTHKa ¥ AHHAMHKA XHAKOCTH. PeXHMBI TeueHHs )KUAKOCTH B TPyDax.
2.1. OcHOBHBIe TH/IpaB/IMUECKHe 3/IeMeHThI IT0TOKa. 2.2. YpaBHeHUe BepHy/u fiis CTpyHKu
W/leanbHOM XXUAKOCTH. 2.3. YpaBHeHHe BepHysiH /iis peanbHOM BA3KOH XUAKOCTH. 2.4. Bubl
3 5 NOTepb Mo/HOro Hamopa. 2.5. [IpumeHeHue ypaBHeHus: bepHy/ /151 peleHust 29 14 10 4 15 30
MpaKTHUeCKHX 3agau. 2.6. KpaTkue cBezieHHs 0 pexxuMax Teuenust. 2.7. TypOyneHTHOe
TeueHHe B KaHa/ax MOCTOSTHHOTO cevenwst. 2.8. [Totepu no jyue Ha TpeHue. KoadduupeHt
T'U/ipaBNIUYeCKUX COTNPOTHBIIEHUH Tpenus. 2.9. Kaputanus. 2.10. YpaBHeHHe KoMyecTsa
ZBwKeHYs1. 2.11. IIpumMeHeHe ypaBHeHUsI KOJTMYeCTBa JABIKEHUs].

Paspen 3. MecTHbIe conpoTuBaeHus. 3.1. OCHOBHbIe CBeZleHUs] O MeCTHBIX CONPOTHB/IEHHUSIX
3 5 3.2. OnpegienieHre K03(GULIMEHTOB MECTHBIX COMPOTHB/eHHUH 3.3. BHe3arnHoe pacuipeHue 2 7 5 P 15 20
KaHajla, BHe3artHoe Cy>KeHHe KaHasla 3.4. MecTHbIe COTIPOTUBJIEHHS I1PU JIaAMUHAPHOM
TeUeHUH.

Paszpen 4. T'uapaBinyeckuii pacuer TpydonpoBoyoB. 4.1. O6mue cBefeHust. 4.2. ITpocroit
Tpy6OIPoBO/, TOCTOSIHHOTO ceueHus. 4.3. Coe/jMHeHHe MPOCTBIX TPYOONpPoBoAoB. 4.4.

3 5 CrnoxHble Tpy6orpoBoipl. 4.5. TpyGonpoBogbl ¢ HACOCHOH Mojauei KUIAKOCTH. 4.6. 46 24 15 9 22 40
TTocTpoeHue HAaMOPHOM IMHAKM HACOCHOM yCTaHOBKH. 4.7. PellieHue 3a/jau B paMKax JaHHOTO
pasgena.
Bcero 3a 5 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100

3.2. AyAuTOPHBII NPAaKTUKYM

Oo0neMm,
Ne Homep 1 HauMeHOBaHUe pa3jesna
Tema npakTH4YeCcKOro 3aHATHUS aya.
n/n JUCIMILTHHBI
4acoB
Pa3pnen 1. CBolicTBa XUJKOCTEH. . .
1 CaoiicTBa xugkocreid. ['napocraruka. 2
I'mppocraTuka.
7 Pazgen 2. KuHeMaTrka U AUHAMHKa )XUAKOCTU. |KrHemMaTHKa ¥ AMHAMMKA >KUAKOCTH. 4
Pe>KUMBI TeueHHUsT )KUIKOCTH B TpyOax. Pe>KUMBI TeueHUs >KUKOCTH B TpyDax
3 |Pa3gen 3. MecCTHBIe COIIPOTUBIIEHUS. MecTHbIe CONPOTHBJIEHUS 2
Paznen 4. 'uapaBavueckuil pacueT .
4 A AP P T'upaBnMyecKuii pacyet TpyOOMPOBOZIOB 9
TPyOOIPOBO/IOB.
Bcero 3a 5 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHHe pa3jesa Oo0nbem,
Copep)xaHue yueOHOro 3aiaHust
n/n JUCLUILIUHBI 4acoB
o o CamocTosTeIbHOE U3yUYeHNe JUAaKTHUe CKUX
Pa3zpen 1. CBoricTBa KUAKOCTEH.
1 eIUHUL], [I04T0TOBKA K JIEK[JMOHHOMY U 5
I'mppocraruka.
MPaKTUYeCKOMY 3aHSTUSM
Pa3pen 2. Kunemarvka v JMHaMKKa CamocTosTeIbHOE U3yUYeHNe JUAaKTHUe CKUX
2 KUAKOCTHU. Pe;KrMBbI TeueHUs )KUJKOCTH |eJUHUL], IOAMOTOBKA K JIEKLJMOHHOMY U 15
B TpyOax. MPaKTUYeCKOMY 3aHSTUSM
CamocTosTeIbHOE U3yUYeHNe JUAaKTHUe CKUX
3 |Pa3gen 3. MecTHble CONPOTUB/IEHUS. eIUHUL], [I04T0TOBKA K JIEK[JMOHHOMY U 15
MPaKTUYeCKOMY 3aHSTUSM
o CamocTosTeIbHOE U3yUYeHNe JUAaKTHUe CKUX
Pa3zpen 4. 'mppaBnvueckuy pacuet
4 eIUHUL], [I0T0TOBKA K JIEK[JMOHHOMY U 22
TPyOOTPOBO/IOB.
MPaKTUYeCKOMY 3aHSATUSM
Bcero 3a 5 cemecTp 57
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1[2] 3 (4] 5 [ 6] 7 [8[9[ 10 11 [12] 13 [14[15] 16 17
5 KB| | KB |/JIP| KB IIP | KB KB JIP | Bomp. Ok3

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
¢ KB — KOHTpO/IbHBIE BOTIPOCHI;
e Borp. 9K3 — BOMNpOCHI K 3K3aMeHY.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
e MArHOCTUYECKas paboTa;
*  KOHTPOJIbHBIE BOIIPOCKI;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:
e 93K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. T Cxupmiazzse, B. 1. BaHoB, B. H. Kapees. . ['apaBnvka B matmHocTpoeHuH. Crapbiii OcKom:
THT, 2020, 3n. pec.

2. E. B. Adanacnes. . T'ugpaemuka. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2008, 371. pec.

3. C. M. Craxxkog. . ITpuK/iajHasi rTuipoOMeXaHrKa ¥ MALlIMHOCTPOMTe/IbHast riupaeiuka. CI16. BT TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2015, 371. pec.

4. T. M. bawra, C. C. Pygues, b. b. Hekpacos. . 'uapasvka, rujpoMaliivHbl U TALPOIPUBOALL. M.:
MaumHoctpoenue, 1982, 139 3ks.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIe U TeXHUYECKUE HAYKHU.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — O6pa3oBarenbHas Tuiatdopma «FOpaiiT». [y By30B U CCy30B..

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.

5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI T'IIPAB/INKA CTAPTOBBIX KOMIIVIEKCOB

AnHoTanusa paboueii nporpaMMsl

Jucouruimna OCHOBBI  T'HJIPAB/IMKM  CTAPTOBBIX KOMIUVIEKCOB  sBisercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynerete A PakerHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. .®. YcruHoBa kadexpoit A4
CTAPTOBBIE U TEXHUUYECKNE KOMITJIEKCHI PAKET 1 KOCMUYECKUX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-7.5 crocobHOCTh TPOBOAUTH TMPOEKTUPOBAHWE U SKCIUTYaTal[dI0 TH/IPAaBIAYeCKUX, THEBMATHUeCKHX,
3/IeKTPUYECKUX U Ta30BbIX MPUBOJOB U CHCTEM, a TaK)Ke pa3/IMYHbIX 37eMEeHTOB, arperaToB U MeXaHU3MOB
CTapTOBBIX CUCTeM, KoMILieKcoB U u3genuii PKT.

ConepkaHue AWCLMIUIMHBI OXBaTbIBaeT KPYI BOMPOCOB, CBSI3aHHBIX C OCHOBaMM MAaIlIMHOCTPOUTETbHOMN
TH/IPaB/IMKH, B TOM UHCJ/IE C BBLIDOPOM HACOCOB, pacyeTamMy TPyOOTPOBO/JIOB C HACOCHOM Moziauei.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  KOHTPOJIbHBIE BOIIPOCHI;
¢ BOMPOCHI K 3K3aMEHY.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaATHS (17 4.), camocTosiTeslbHas paboTa
cryzaenra (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI T'IIPAB/INK! CTAPTOBBIX KOMIIVIEKCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PexomeHjyemas 1uTeparypa prn(::v;xocm,
Pa3pen 1. CBoiicTBa xuaKkocreil. F'uapocraTuka.
A.T. Cxuprnazze, B. 1. isanog, B. H. Kapees. .
CamocTosiTesIbHOE U3yuyeHue ; o .
I'mppaenuka B MammmHocTpoeHnd: Crapeiid OckKoit:
TUIaKTHUeCKUX e/JUHMII, TIOATOTOBKA K THT, 2020 (1) 5
g;ﬁ;‘f;;‘:o’“y 1 TTPAKTUHIECKOMY E. B. Adanacses. . Tuapasmika: CI16.BI'TY
"BOEHMEX" um. [I. @. YctrHoBa, 2008 (1)
Wroro no pazzeny 1 5

PaB]IEJI 2. Kunemaruka v AUHAMHKA )XHAKOCTH. PeXXuMbl TeueHHs XHUJAKOCTH B prﬁax.

CamMocTosiTenbHOe HU3ydyeHue
AUJaKTHUYeCKHUX eJWHUL], ITOATrOTOBKA K

A.T. Cxuprnazse, B. 1. Isanos, B. H. Kapees. .
I'uapaenuka B MammHocTpoeHuu: Crapbii Ockoit:
THT, 2020 (2, 3)

JIEKLINOHHOMY U [PaKTU4eCKOMY C. M. Craxkos. . [IpuknazsHas ruipoMexaHyka u 15
3aHATUSIM MalllMHOCTpouTe/IbHas ruzpasnvka: CI16. BT TY
"BOEHMEX" um. []. @. YctunoBa, 2015 (2, 3)
Wroro no pasgeny 2 15
Paspen 3. MecTHBIe CONNPOTHB/ICHHS.
T. M. Bamra, C. C. Pyznnes, b. b. Hekpacos. .
CamocrosTebHOE U3yUYeHHe I'mppasnvika, ruipoMallvHbl M THAPONIPUBOABL: M.:
JULAKTUUeCKUX eIUHULI, TIOAT0TOBKA K MammHocTtpoeHue, 1982 (4) 15
JIEKLINOHHOMY U IPaKTU4eCKOMY A.T. Cxupmiagse, B. 1. BaHos, B. H. Kapees. .
3aHATUAM I'mppasnuka B MammHocTpoeHud: Crapbiii Ockon:
THT, 2020 (4)
Wroro no pa3geny 3 15
Pazpen 4. TuapaBInyecKuii pacyer TpyoOnpoBo0OB.
T. M. Bawra, C. C. Pyzgues, b. b. Hekpacos. .
CamocTosTe/IbHOE U3yuyeHue I'nppasivika, rugpOMAaILVHBL U TUAPONPUBOABL: M.:
IUIAKTAUEeCKUX eIUHUL], TIOATOTOBKA K MammHocTtpoenue, 1982 (5) 29
JIEKLINOHHOMY U [paKTU4eCKOMY A.T. Cxupmnagse, B. 1. BanHos, B. H. Kapees. .
3aQHATUSAM I'uppaBnvka B MammmHocTpoeHnd: Crapbiii Ockon:
THT, 2020 (5)
Wroro no paspeny 4 22
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI T'NJIPAB/TUKI CTAPTOBBIX KOMIIJIEKCOB

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  KOHTPOJIbHbIE BOIIPOCHI;
e BOIPOCHI K 3K3aMeHY;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KoHTpo/ibHBIE BONIPOCHI
KoHTpo/bHbIE BOMPOCHI B BH/ie G/I0KOB BOIIPOCOB cofepykarcsa B YMK auctumninHel. KOHTpo/bHbIE
BOIMPOCKI CYUTAIOTCS C/IAHHBIMU TP MpaBUIbHOM 0TBeTe Ha 100% BOIMPOCOB B MOJHOM 00beMe.

BormpocslI K 3K3aMeHy
Bompoce K 3k3ameHy cofepskarcs B Y MK IUCIUTITMHBI

JK3aMeH

JK3aMeH TI0 JUCLIMTUIMHE TIPOXOAUT B hopMe yCTHOTO cobecemoBaHus (C MMCHbMEHHBIMU TIOSICHEHUSIMH )
Y OTBETOB Ha BOIPOCHI K 5K3aMeHY, 3a/laBaeMbIM MpernogasBaresieM. OTBeTHI Ha:
- bonee 85% BOTIPOCOB - AB/ISIETCS OCHOBAaHHWEM /[I7IsI TIOyUeHUS CTY/IEHTOM OL[eHKU «OTINYHO»;
- (75-84)% BOMPOCOB - SIBJISIETCS OCHOBAHWEM 15 TIOJyUeHHs CTYIeHTOM OLIEHKHU «XOPOLIO»;
- (51-74)% BOTIIPOCOB - SBJISIETCSI OCHOBAHWEM /15 TIOJTyUeHUsl CTYIeHTOM OLIeHKU «y[OBJIETBOPUTEIBLHOY;
- MeHee 51% BOIIPOCOB — SBJII€TCS OCHOBAHWEM [1s1 ITOJIyYeHHUsI CTYJeHTOM OLIeHKU «HeYy/0B/IeETBOPUTE/ILHO.
OO0yuaroIuiicss IMeeT MpaBo Ha MoJyueHHe OLIEHKU ""0T/IMYHO", "XopoIIo" 1 "yI0BIeTBOPUTE/TLHO" B paMKax
TeKyIel paboThl B CEMECTPe COITIaCHO TEXHOJIOTMUECKOH KapTe.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesoB 1
AUJAKTHYECKUX eUHUL]

BCEI'O

AyauTopHBIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O
Jlekuuu
IIpakTHueckue

3aHATHUA

CamMocToaTe/1bHaa
pabora cTyaeHTOB

dopmupyemas
KoMmeTeHUusA, %

IICK-7.5

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3zgen 1. CBoiicTBa XU/JKOCTEM.
I'mppocraruka.

11

—_
o

Bonpocs! K
5K3aMeHy,
KontpossHeIe
BOIIPOCHI

Pa3pen 2. KuHeMaTuKa U JUHAMHKA
KUAAKOCTU. Pe)xumsl TeueHust
JKHJKOCTH B TPyOax.

29

14 | 10 4

15

30

Bonpocs! K
9K3aMeHy,
KouTposbHbIe
BOIIPOCHI

Paspen 3. MecTHBIe CONIPOTHBI/ICHHS.

22

15

20

Bonpock! K
3K3aMeHYy,
KontponbHbie
BOTIPOCHI

Pazpen 4. I'napaBiuyeckuii pacyer
Tpy0OnIpOBOAOB.

46

24 | 15 9

22

40

Borpocs! K
3K3aMeHyY,
KonTposibHbIE
BOMNPOCHI

Bcero 3a 5 cemecTp

108

51 | 34 17

57

100

Bcero no guciuruinHe

108

51 | 34 17

57

100

13
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Kputepuu oneHuBaHus

IICK-7.5

Ne 1
Ne 2

Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:
VYenbHBIN BeC )KUIKOCTH — 3TO

B ypaBHeHue bepHysuiv 7151 CTPYHKH UleabHOM KUAKOCTUA BXOJAT CeyIOLHe
caraeMble

B ypaBHeHue BepHysuiv /17151 peanbHOM BA3KOM KUAKOCTH BXOAST CAeYIOLIHe
caraeMble

CKOpOCTHBIe Harlophl B ypaBHeHUsIX bepHy/uiv /17151 peanbHOM BA3KOM KUIKOCTH U
CTPYWKH HJiealbHOU XKUJKOCTH OT/TMUAIOTCS CJIe[yHOIUM:

B moTepu ToTHOTO HaMopa TMPH TeUeHWH KUJKOCTH B 00II[eM C/Tyuae BXOZST

B o611eM cityuae KO3 GULIMEHT MECTHBIX ITOTEPh 3aBUCUT OT

[TocnenHee ciaraemMoe B ypaBHeHuu p2=p1l+yh — 3to

INepeuricnute BU/bI BHEIIIHeH TOBEPXHOCTH >KUAKOCTH

[Jpoccenb B BUJe 111ai0b1 ycTaHOB/IEH B TPyOy. Kak KaueCTBEHHO COOTHOCSTCS JaB/ieHUe
B TIPOXOJJHOM CeUYeHHH JPOCCers U [jaB/ieHre B Tpybe?

BcaceiBaromumii TpybONpoBoOz Hacoca Mpe/iCTaBsieT cob0i U30rHyTy0 Nog, yriom 90
IpajiyCcoB U TIOTPY>KEHHYI0 OJJHAM KOHLIOM B JKHJKOCTb TPyOy IOCTOSIHHOTO aMeTpa.
I'me ckopee HauHeTCs1 KaBUTALSA?

Bonpocbl 3akpblimozo muna:

Y=P8

[laHHOe BBIpayKeHHe UCII0/b3yeTCs /I7Is OTpefie/ieHust:

YienpHOro Beca XXUJKOCTH
Kunemarnueckoro ko3 duiieHTa BI3KOCTH
YnensHOrO 00beMa KUAKOCTU

Juaamuyeckoro ko3hduimerTa BI3KOCTU
CBOICTBO >KUJKOCTH COTIPOTHB/IATLCS C/BUTY €e CJI0eB — 3TO:

Bsaskoctb
TexkyuecTb
ITnorHOCTB

Yrpyrocrb
T=p(dVx/dy)

B dopmyrne ko3adduiivieHT p — 3TO:

HuHamuueckuii K03hOUITMEHT BS3KOCTH
KosdduimeHT 06BMHOTO pacivpeHust
KoaddurmenT TemiepaTypHOTro paciimpeHust

Kunemarnueckuii ko3hUieHT BS3KOCTH
=p(dVx/dy)

dopMmyra Cy>KUT Ji7Isl Onpe/ie/ieHust U CTipaBe/ijivBa sl (BbiOepHTe BepHbIe
YTBEpXKeHUsI):

14



st oripefienieHyst KacaTebHBIX HaIlpsHKeHUN
CnpaBejyivBa Jjisl TJaMUHAPHOTO TeYeHUsI
CripaBe/iiiBa [ijist TYpOY/IEHTHOTO TEUEHHUSI

5151 oripesienieHUst HOpMaJ/lbHBIX HaIPsKeHUM
Ne 5 C yBe/mMueHveM TemIieparypbl:

Bs3kocTb JKUIKOCTH YMEHbIIIaeTCs, BA3KOCTE I'a30B YBe/IMUHMBACTCSA
Bs3kocTb XKUAKOCTHU U I'a30B YMEHbIIAETCA
Bs3kocTb JKUAKOCTH YBEJIMUNBAETCA, BA3BKOCTb I'a30B YMEHbIIIAETCA

BSs3KOCTh )KUAKOCTU U Ta30B YBeTUUMBAETCs
Ne 6 C yMeHblIIeHHEeM TeMIlepaTypsl (BbIOepUTe BepHbIe YTBEPKIeHMs):

Bs3kocTb JXKUIKOCTH YBEIINUYUBAECTCA
Bs3kocTh rasor YMeHbIIaeTCAa
Bs3kocTb JKUAKOCTHU YMEHbIIaeTCsd

BsI3KOCTb Ta30B yBeTMUUBAETCS
Ne 7 Kak geiicTByeT [jaB/ieHHe Ha BHEIITHIOIO TTIOBEPXHOCTD TIOKOAIIEICS XKUJKOCTH
(BBIOEpUTE BEPHBIE YTBEPXKIEHMS):

ITo HopMmanu
BHyTpb paccmarprBaeMoro oobemMa
KacarensHo

HapyXy oTHOCHTE/TBHO pacCMaTpUBaeMoro oonema
Ne 8 Bribepute BepHbIe 3aMCH OCHOBHOTO YPaBHEHUS TMPOCTATUKU:

p2=pl+yh
z1+pl/y=z2+p2ly
p2=pl—y/h
z1+pl/p= z2+p2/p

Ne 9 Omropa CKOpPOCTeH B MOMePeuHOM CeUeHUH NP TYPOYIEHTHOM PEXXHUME TeUeHHsT
rpecTap/sieT coboi (O6mke Bcero mo dopme):

IMapabony
[TpssmoyroynbHUK
T'unepbomy

Tpanenuto

15



Ne 10 B nokosiieics >kWgKoCTU JaBieHre B TOUKE BHYTPH KUJKOCTU JeNCTBYeET:

Bo Bcex HaripaB/ieHUsIX OAUHAKOBO
B opiHux HarpaBieHUsIx O0JbIIe, B IPYTHX — MEHbIIIE

B 3aBHUCHMMOCTHU OT T0/I0’KEHHST BHEIITHe MOBEPXHOCTH KUJAKOCTU: OJHUX HaIlpaB/IeHUAX
OotbiLie, B PYTHUX — MEHbIIIe

B 3aBucumocTH OT HaripaB/JIeHUA MpeAriojaraéMoro TeueHus
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