





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'mPOCUCTEMBI U TUAPOMAIINHBI

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:

I1CK-3.5 — CriocobHOCTE MPOBOAUTE MPOEKTUPOBAHKE M'MPaBANYeCKUX U THeBMaTUYeCKUX MPUBOZJOB

@®opmMHpoBaHH1IO KOMIIETEHLUIN CTYKUT [JOCTIDKEHHE CIIeAyIOIIUX Pe3y/IibTaToB 00pa3oBaHMsI:
IICK-3.5

3HAHUA:

Ha ypOBHe IIpe/iCTaB/eHHli: OCHOBHBIE OIpeJie/IeHUs] Y MOHATHS MAallMHOCTPOMTEbHOM I'M/IPaBJIMKHY,
MO/le/TMpOBaHye TIPOoLieCcoB, GU3NKO-MaTeMaTHYeCKUi anmapar [jisi ucciaefoBaHusl (pacueta) ruipaBnyecKux
TIPOLIECCOB B CJIOJKHBIX Me@XaHMUeCKUX CHCTeMax, MeTO/bl UX pacueTa U aHaau3a

Ha YPOBHe BOCIPOU3BEJI€HUs: OCHOBHBIE 3/IEMEHTHI TU/PaBINUeCKOT0 000py/I0BaHUs], METObI pacyeTa
Y aHanvsa

Ha ypOBHe [IOHUMaHUS1: [IPUHLUIIbI YCTPOMCTBA U IeHCTBUS TUTIOBBIX MM/paBIuveCKUX MeXaHHU3MOB;;

YMeHus:

TeOpeTUYecKue: MeToAbl pacueTa (UCC/Ie0BaHHSA) OTJeNbHBIX 5/eMEeHTOB TI'MJpaBINUeCKOro
obopyzoBaHusi,  CBOOOAHOE  WCIOMB30BaHWE  CMPAaBOYHOM M TEeXHUUECKOH  JIUTepaTypbl 10
MallMHOCTPOUTE/LHON THAPaBIMKe

IpakTUyecKue: MpUMeHeHHe (PH3MKO-MaTeMaTHuecKoro arnrapara jJjs pacueTa CUCTeM C HaCOCHOM
rofiaueii, CTaTUueCKUX U AMHAMAYeCKUX XapaKTepUCTHK MPOCTeNIINX FH/IpaBIUYeCcKUX CUCTEM U arperaros;;

HABbIKU:

yuacTHe B 3KCIIepUMeHTaIbHOM MCC/IeJOBAHUM TIPH UCITBITAHUSIX TH/PABIMYeCKOTO 000pYI0BaHUS

aHa/M3 pe3y/bTaToB SKCIIePUMEHTAlbHBIX pPaboT 1O OIpefeseHHI0 XapaKTepUCTUK THIPOCHUCTEM
(ruapoMarivs);.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa TMAPOCUCTEMBI U TNAPOMAIIWHBI siBnsieTcst AUCLUIIIMHON YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
HarpasiieHuto 24.03.01 PakemHble KOMIN/IeKCbl U KOCMOHA8MUKA.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, TEOPETUYECKASA MEXAHUKA.

Coziep)kaHne JUCLMIUIMHBI  SBASETCS. OCHOBOW fAns ocBoeHus gucuurumd:  YCTPOMCTBA
IT'NMAPOABTOMATHUKHN, OCHOBBI IIPOEKTUPOBAHMNA PAKETHBIX " PAKETHO-
KOCMUWYECKUX KOMIIVIEKCOB, ITIPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJOBAHUSI.

[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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.
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3 6 Pa3pen 1. CpoiicTBa xxupkocrei. 1.1. ITpeamet ruzpasnvku. 1.2 Cunbl, feficTByrol1e Ha 4 1 1 0 3 10
JKHAKOCTD. [TaBieHre B )KMAKOCTH. 1.3 OCHOBHbIe CBOMCTBA Karle/IbHbIX KHKOCTeH.
Paspen 2. 'mpapocraruka. 2.1.CBoiicTBa rupocTaTiueckoro jasaeHus. 2.2.0OcHOBHOe
ypaBHeHHe rijpocTaTuku. 2.3.I1be3omMeTpruecKas BbicoTa. Bakyym. M3mepeHue JjaBneHust.
3 6 2.4.Cuna jaBnieHus )KUAKOCTH Ha IJIOCKYIO CTeHKY. 2.5.3aKoH Apxumesa. 5 1 1 0 4 10
2.6.IIpsiMonMHelHOe paBHOYCKOPEHHOe JIBIKeHHe COCy/ia C )KUAKOCThIO. 2.7 . PaBHOMepHOe
BpallleHHe COCy/ia C )KUJKOCThIO.
Paspen 3. K THKa U a XuAKocTH. 3.1. OCHOBHBIE TH/[PaB/IMIeCKHe 3/1eMeHThI
ToTOKa. 3.2. YpaBHeHue BepHy/uIH J1st CTPYHKH MjeanbHOH XUAKOCTH. 3.3.YpaBHeH e
3 6 BepHyu 2151 peanbHOM BA3KOH XKUAKOCTH. 3.4. Bujibl OTephb MOHOTO HAropa. 18 8 8 0 10 20
3.5.IlpumeHenne ypaBHeHust bepHy/u A/1s1 pellieHust IPaKTUYeCKUX 3ajad. 3.6.YpaBHeHUe
BepHynmm /17151 OTHOCUTE/TEHOTO /IBIXKEHHUS. 3.7.YpaBHeHHe KOIM4ecTBa JBYKeHHs.
3.8.IlpriMeHeHMe ypaBHeHUsl KOJTMYeCTBa JIBHKEHUs].
Paszpen 4. PeXXuMbl TeueHHsl XKHAKOCTH B Tpy6ax. 4.1.KpaTkue cBeJleHHs O peXKUMax
TeyeHus. 4.2.0CHOBHOe ypaBHeHHe PaBHOMEPHOTO JBWKeHUs )KUAKOCTHU. 4.3.JIaMMHapHBIi
3 6 PEXHM TeueHHsi B Kpyrviol Tpybe. 4.4.HauanbHbli yUaCTOK JaMUHAPHOTO JIBMIKEHHSI. 12 4 4 0 8 20
4.5.0cobble cyyan JaMuHapHoro TedeHust. 4.6.KaBurauus. 4.7. TypOy/neHTHOe TeyeHue B
KaHaJsiax rnocTosiHHoro cevyenus. 4.8.KosdduuyenT ruzipapnnyueckux CONpoTUBIEHNH TPeHHsl.
Paspen 5. MecTHbIe conporuBieHus. 5.1.BHe3arnHoe pacupeHye KaHana.
3 6 5.2.ITocTeneHHoe pacuiMpeHye KaHana. Juddysop. 5.3.Jlpyrue Bu/bl MECTHBIX 18 10 6 4 8 10
COMpOTHB/IEHUH. 5.4.MeCTHbIe CONPOTUB/IEHHS] TIPU JIAMUHAPHOM TeUeHHH.
Paspen 6. icTeueHune )XMAKOCTH Yyepe3 0TBEPCTHs M HacaakH. 6.1.001me cBesieHusl.
3 6 6.2.VcTeueHue KUKOCTH yepe3 Majible 0TBepCTHs. 6.3.VIcTeueHue )XUIKOCTH yepe3 Majble 18 10 2 8 8 10
3aToIlIeHHble 0TBepCTHs. 6.4.VcTeueHne XXUAKOCTH uepe3 GOblIIe OTBePCTHSI.
6.5./cTeuenne >KUAKOCTH U3 HacaJKoB. 6.6./cTeueHne )XUKOCTH TIPY TIePeMEHHOM Hariope.
Paspen 7. I'mapaBinyeckuii pacuet TpydonpoBoyoB. 7.1.06mme cBegenust. 7.2.I1poctoii
3 6 Tpy6OIPOBO/, TTOCTOSIHHOTO ceueHus. 7.3.CoeIMHeHHe MPOCTBIX TPYGOIPOBOJOB. 17 9 4 5 3 10
7.4.Cnoxuble Tpy6orpoBogpl. 7.5. TpybornpoBobl C HACOCHOI Mojauei XXUAKOCTH.
7.6.ITocTpoeHye HarOPHO IMHUK HACOCHOM YCTaHOBKH.
Paspen 8. 'mapomaiuuHbl. 8.1. YCTPOICTBO U AeiiCTBHe CTaTHUeCKUX THApornepesay. 8.2
3 6 Knaccudukanust cratnueckux rugponepesad. 8.3 OcobeHHOCTH THAPONPUBOAOB U 06/1acTH 16 8 8 0 8 10
vx npumeHenust. 8.4 Kiaccudukaiyst HACOCOB ¥ THAPOMOTOPOB.
Bcero 3a 6 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep u HauMeHOBaHHe pa3jesa
JAUCHUTTHHBI

Tema /1ab0paTopHOro NpakTHKyMa

O0mnemMm, ayp,.
Yyacos

Pa3pen 5. MecTHbIe COIIPOTUBIIEHUS.

Omnpenenenve kK03(PUIMEHTOB MeCTHBIX
CONPOTUBJIEHUN

4

Pazpen 6. VicTeueHue XUKOCTH yepe3
OTBEPCTUS U HaCaJKH.

Omnpenenenve kK03 PuiieHTOB
COTIPOTHBJIEHHSI OTBEPCTUH U HACAKOB

Pa3nen 7. T'uppaBiuuecKuii pacueT
TPyOOIPOBO/IOB.

Ornpe/ienieHre Pe>XMMOB 1 ITapaMeTpOB paboTEI

HaCcoCOB

Bcero 3a 6

ceMecTp

17

3.3. CamocrosTenbHast padora crygenra (CPC)

Homep 1 HanMeHOBaHHe pa3jesna
AMCLMILTHHBI

CojaepxaHue yue0HOro 3a/jJaHusl

Oo0neMm,
4acoB

Pazgen 1. CoiicTBa KuaKocTei.

JIEKIAN

OdopmiieHre KOHCIIEKTa U TIOATOTOBKA K

Pa3zpen 2. T'mppocraruka.

JIEKIUU

OdopmiieHre KOHCIIEKTa U TIOATOTOBKA K

Pa3zpen 3. KuHemarvka v iiHaMuKa
JKUJKOCTH.

JIEKLTNU

OdopmeHre KOHCTIEKTA U TTOTOTOBKA K

10

Pazpen 4. PexxumMbl TeueHUs1 )KUJKOCTH B
TpyOax.

JIeKIUH

OdopmieHre KOHCTIEKTa U MOATOTOBKA K




5 |Pa3gen 5. MecTHbIe CONPOTUB/IEHUS. OdopmiieHre KOHCTIEKTa U TIOATOTOBKA K 4
JIeKLIUU
6 IToaroroBka K j1labopaTopHbIM paboTam u 4
odopMieHre OTUeTOB
v OdopmiieHre KOHCIIEKTa U TIOATOTOBKA K 4
Pazpen 6. VicTeueHue XUKOCTH yepe3 JIeKLIUU
8 OTBEDPCTHUA U HACAAKH. IToaroroBka K j1abopaTopHbIM paboTam u 4
odopmiieHre OTYETOB
9 OdopmiieHre KOHCIIEKTa U TIOATOTOBKA K 4
Pasgen 7. I'ugpaBnuueckuii pacueTt JIeKLIUY
10 TpyGOnpoBO/OB. IMToaroToBKa K 1abopaTopHbIM paboTam 1 4
odopmiieHre OTYETOB
11 |Paszen 8. TuapomammsbL, OdopmiieHre KOHCTIEKTa U TIOATOTOBKA K 8
JIeKIIUU
Bcero 3a 6 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1123 4 5 6 7 8 9 10|11{12 13 14/15/16 17
Otu. no Otu. no Otu. no Otu. no Bornp.Jug.3ay, jud.
6 JIP AP JIP JIP AP JIP AP e 3((13)11. e

YcnoBHble 0003HaYeHVS:

TP — nuarHocTuyeckasi pabora;

Ortu. no JIP — otuet 1o JIP;

Bonp.ud.3au — Bonpock! K AuddepeHI[IPDOBAHHOMY 3aueTy;
aud. 3au. — quddepeHIIMPOBaHHbBIN 3aUeT.

Tekymuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B [IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
e otuet 1o JIP;
*  BOMPOCHI K ArddepeHIIPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (popMax:
e muddepeHITMPOBAHHLIM 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

—_

.. I'mppaemuka. Mocksa: FOpaiit, 2019, 351. pec.

. A.T. Cxuptnag3e, B. . MBaHoB, B. H. Kapees. . ['ugpaBnvka B MaimHocTpoeHun. Ctapbid OckKoit:
THT, 2016, 30 3k3.

. A.T. Cxuptnagze, B. W. BaHoB, B. H. Kapees. . 'ngpaBnuka B MaiiimHocTpoeHnH. Ctapbiii OcKoJT:
THT, 2020, 35. pec.

. B. A. KyguHos, 3. M. Kapraiuos, A. I'. KoBanenko. . ['ugpasnvka. Mocksa: FOpaiit, 2019, s51. pec.

. E. B. Adanacses. . 'ngpasnuka. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2008, 371. pec.

. K. T1. MopryHog. . 'mapasnvika. Caukr-ITetepOypr: Jlans, 2021, 351. pec.

. K. TI. MopryHog. . I'uapaenuka. CII6.: JIans, 2014, 30 3Kk3.

. T. B. AprembeBa, T. M. JIviceHko, A. H. PymsHueBa. . ['uapaBivka v ru/poriHEBMONPUBO/,. M.:
Axagemust, 2014, 45 2K3.

9. 0. M. Ucaes, B. I1. KopeHes. . 'uapaBnuka v ruiporiHeBMonpuBog. M.: Akagemus, 2016, 30 3k3.
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5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepuogrueckue u3aHus:
1. EcTecTBeHHble U TEXHUUECKHE HAYKU.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — I'maBHast — O6pa3oBaresnbHas iatdopma FOpaidt. [11s By30B U CCY30B..

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;
He TpeOyeTcsi.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. 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. J/TabopaTopHbIe 3aHATHA:
1. Crenp, /1 oTipefie/ieHus1 JUHaMUUeCKUX MTapaMeTpPOB THAPOIIPHUBOZA C 06BbeMHBIM PeryupOBaHUEM.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
T'NAPOCUCTEMBI 1 TUJPOMAIIINHBI

AnHoTanusa paboueii nporpaMMsl

Ouctuminaa TUJAPOCUCTEMBI WU T'MAPOMAIIIUHBI sBrsercs AWCLUUIUIMHON — 4YacCTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HarpapsieHunio 24.03.01 PakemHble KoMnaeKCbl U KOCMOHagmuka. [JIUCIUIyIvHa peanusyercs Ha dakynsreTe A
PaketHO-KOCMmueckor TexHukd BI'TY "BOEHMEX" um. [1.®. YcrunoBa kadeppoit A4 CTAPTOBLBIE
TEXHUYECKUWE KOMIUIEKCBI PAKET 1 KOCMUWUYECKUX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-3.5 Crioco6HOCTb ITPOBOAMTE IIPOEKTHUPOBAHKE FHAPABINYECKMX U THEBMATHUE CKUX IPUBOIOB.

Copep>kaHue [JUCLUMIUIMHBI OXBaThbIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C OCHOBAMM MallIMHOCTPOUTEIbHOMN
TU/IPaB/IMKY, C OCHOBAMU TEOPDUM U TIPUHLIMTIAMU TIOCTPOEHUSI U PAcyeTOB CTaTUYeCKUX THAPOTPHUBOOB, C
OCHOBHBIMH CBeJIEHUSIMU O XapaKTepPUCTHKAX T'MIPOMAIIIH CTaTU4YeCKOT0 TTPUHIUIIA JeUCTBHS.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e otuetT 1o JIP;
e BOIPOCHI K AN depeHIIMPOBAHHOMY 3aueTy.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHselii mpaktikym (17 4.), camocTrositesibHasi paboTa
ctygenra (57 a).

10



IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TUAPOCHUCTEMBI U T1POMAIINHBI

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.

HaumenoBaHune padoThI

PekoMeHpyemasi TuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3zgen 1. CBoiicTBa )XHU/KOCTEH.

OdopmeHne KOHCTIEKTa U
MO/ITOTOBKA K JIEKINU

. 'mppaBnuka: Mocksa: FOpaiit, 2019 (1)

A.T. Cxuprnazze, B. U. isanos, B. H. Kapees. .
I'uapaenvika B MarmmHoctpoenun: Crapseiii Ockon: THT,
2016 (1)

A.T. Cxupmiagse, B. 1. 1sanos, B. H. Kapees. .
I'mppasnyvika B mammHoctpoenun: Crapsbiii Ockon: THT,
2016 (1)

FO. M. Hcaes, B. I1. Kopenes. . 'uapasnvka u
rUIpoTTHeBMOTIPUBOA;: M.: Akazemus, 2016 (1)

Wroro no pa3geny 1

Paszpgen 2. I'mppocraruka.

Odopmienre KOHCTIEKTa U
TMOZITOTOBKA K JIEKI[UN

A.T. Cxuptnazze, B. U. isaHos, B. H. Kapees. .
I'uppaeavka B MaivHoctpoenuu: Ctapbeii Ockon: THT,
2020 (2)

A.T. Cxuprnazse, B. U. isanos, B. H. Kapees. .
I'uppasnvika B MammHoctpoenun: Crapbiii Ockon: THT,
2020 (2)

. T'ugpaemvka: Mocksa: FOpatit, 2019 (2)

FO. M. Ucaes, B. I1. Kopenes. . I'ngpasivka 1
ruponHeBMOnpuBoA;: M.: Akazemus, 2016 (2)

Wtoro mo pa3neny 2

Pa3pen 3. KuHeMaTuka U JUHAMMKA JKUJKOCTH.

Odopmerre KOHCTIEKTa U
TMOZITOTOBKA K JIEKI[UU

A.T. Cxupmiagse, B. 1. sanos, B. H. Kapees. .
INippasnvika B mammHoctpoenun: Crapbiii Ockon: THT,
2016 (3)

. T'ugpaBnvka: Mocksa: FOpaiit, 2019 (3)

A.T. Cxuptnazze, B. U. isaHos, B. H. Kapees. .
I'uapasavka B MamvHoctpoeHuu: Ctapseii Ockon: THT,
2016 (3)

T. B. AprembeBa, T. M. JIbiceHko, A. H. Pymsanuesa. .
I'mppasnuka u rugponHesMonpusog: M.: Akagemus, 2014

10

TIOJITOTOBKA K JIEKITUN

3
Wroro no pasgeny 3 10
Paspen 4. Pe)XMMbl TeueHHs1 )XKH/KOCTH B TPyOax.
OdopmeHnre KOHCTIEKTa U K. I1. MopryHoB. . I'napaenuka: CaHkT-ITeTepOypr: JlaHb, 8

2021 (4)
K. TT. MopryHog. . I'mapaBnuka: CII6.: Jlanb, 2014 (4)
B. A. Kyaunos, D. M. Kapramios, A. I'. KoBaneHKo. .
I'uppaenuka: Mocksa: FOpaiit, 2019 (4)
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E. B. Adanacnes. . I'mapaenvka: CI16.5T'TY "BOEHMEX"
uMm. 1. ®. YcruHosa, 2008 (4)

Wrtoro mno paspeny 4

Pa3gen 5. MecTHbIe CONPOTHB/IEHUS.

Odopmenue KoHCTIEKTa U
MO/JITOTOBKA K JIEKINU

IMoaroToBKa K 1ab0paToOpHBIM
pabotam u odopm/ieHHEe OTUETOB

A.T. Cxuprnazse, B. 1. Visanos, B. H. Kapees. .
I'uppasnvika B MammHoctpoeHuu: Crapsbiii Ockon: THT,
2020 (5)

A.T. Cxuptnazze, B. U. isaHos, B. H. Kapees. .
I'iapaenvika B MarmHoctpoenuu: Crapeiii Ockon: THT,
2020 (5)

. I'uppaBnvka: Mocksa: FOpaiit, 2019 (5)

Wrtoro no pasgeny 5

Pazpen 6.

Hcreuenue XKHUAKOCTH Uyepe3 0oTBEPCTUA U HACAAKH.

OdopmiieHre KOHCIIEKTa U
TIO/ITOTOBKA K JIEKIUU

IMoaroToBka K 1ab0paTOpHBIM
paboTam u oopMmIIeHEe OTUETOB

T. B. AprembeBa, T. M. JIbiceHko, A. H. Pymsanuesa. .
I'mppasnuka u rugponHesMonpusog: M.: Akagemus, 2014
(6)

HO. M. Hcaes, B. I1. Kopenes. . 'uapasnvka u
TUIpOITHeBMOTIPHBOA;: M.: Akanemusi, 2016 (6)

. I'uppaBnvka: Mocksa: FOpaiit, 2019 (6)

Wrtoro 1o pazzeny 6

Pazpen 7. TujpaBiMyecKui pacyeT TPyOONPOBO/JIOB.

Odopmierre KOHCTIEKTa U
TMOZITOTOBKA K JIEKI[UM

IMoproToBka K 1ab0paToOpHBIM
paboTam u oopMmiIeHEe OTUETOB

K. IT. MopryHos. . I'nipasnuka: Cankr-ITetepOypr: JIaHb,
2021 (7)

K. I1. MopryHoB. . I'napaenuka: CI106.: Jlaus, 2014 (7)
A.T. Cxuptnazze, B. U. isanos, B. H. Kapees. .
I'uapaenvika B MarmmHocrpoenuu: Crapeiii Ockon: THT,
2020 (7)

Wroro no paspeny 7

Paspen 8. I'mppoMaiuynHbl.

Odopmenne KOHCTIEKTa U
TOZITOTOBKA K JIEKI[UU

T. B. Apremsesa, T. M. JIeicenko, A. H. PymsHiiesa. .
I'nppasnvka u rugponHeBMonpuBog: M.: Akagemus, 2014
)

FO. M. Hcaes, B. I1. Kopenes. . I'uapasnvka u
TU/IpOTTHeBMOTTPUBO;: M.: Akazemus, 2016 (1)

Wroro no pa3geny 8

12




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
T'NAPOCUCTEMBI U TUAPOMAIIVHBI

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e BONPOCHI K ArdepeHIIIPOBaHHOMY 3aueTy;
e oruet 1o JIP;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

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

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy

1. CeoticTa xugkocreit. [Ipegmet rugpaBavku. [Tyt pa3BUTHS MeXaHUKH KUJKOCTH.
2.Cunbl, IeHCTBYIOLLME Ha )KUJAKOCTb. MaccoBble U MOBEPXHOCTHbIE. JlaB/ieHue U KacaTebHOe HalpsyKeHue B
JKUAKOCTH.
3.0CcHOBHBIe CBOWCTBA KameJbHBIX XXUAKOCTel. CKMMaeMOoCThb, TeMIlepaTypHOe paclliipeHue, COTIPOTUB/IEHHE
PacCTSDKeHUIO, CHIIbI [IOBEPXHOCTHOIO HaTsDKEHUS, BA3KOCTh, UCIIApsieMOCTh, paCTBOPUMOCTh I'a30B B
JKAJKOCTSIX.
4. Tugpocrarvka. CBOHCTBa THAPOCTAaTUUECKOTO [JaB/IeHHS.
5. OCHOBHOe ypaBHeHHe T'HIpOCTaTUKU. [10BepXHOCTh YPOBHSI, HUBEIUPHAs BbICOTA, Ibe30MeTpruyecKast
BBICOTA, TM/IPOCTaTHYeCKUM Harop.
6. IIbe3omeTpuueckas BoicoTa. Bakyym. I3mepeHue faBieHus.
7. Cusa fiaBjieHust )XKUKOCTU Ha IUVIOCKYIO CTeHKY. CTaTuyecKye MOMEeHThI, MOMEHTbI UHepLUU U [T0JI0KeHUs
LIEHTPOB TSDKECTH [i/1s1 IPSIMOYTOJIBHBIX Y TPEeYTOJIbHBIX TUIaCTHH.
8. 3akoH Apxumea. 3akoH Ilackans
9. [IpsiMo/IMHEITHOE PaBHOYCKOPEHHOE JBM)KEeHHE COCY[a C )XUAKOCTbI0. CUJIbl HHEPLUU [IEPEHOCHOTO
JBIKEHUS, OTHOCUTEJIbHBIN MTOKOH.
10. PaBHOMepHOe BpallleHHe COCy/ia C )KUAKOCTbIO BOKPYT BePTUKA/IbHOM U TOPU30HTA/IbLHOM OCH.
11. KuHeMaTHKa U JMHaAMUKa XXUAKOCTU. OCHOBHbBIe I'M/ipaB/IMyeCcKUe 37ieMeHThI I0ToKa. VieanbHas 1 BA3Kas
JKUAKOCTb. JK1BOe ceueHMe TIOTOKA M pacxofl, Cpe/iHsAsl CKOPOCTh ITO0TOKA, CMOYeHHBI! TTepruMeTp,
TUPaBINYeCKUl paiycC. YCTaHOBUBIIIEeCs M HEYCTaHOBUBIIIeeCs , HarlOpHOe 1 Oe3HaropHoe JBIKeHNe
JKAJKOCTU.
12.YpaBHeHue bepHynm A1 CTPYWKY HZeaIbHOM )KUAKOCTH. YpaBHeHHe Hepa3pbIBHOCTH.
13.YpaBHeHue bepHynau [/ peasbHOM BSI3KOW KUAKOCTH. ['MpaBiIyvyecKuil yK/IO0H, TOTepY MOTHOTO Hamopa.
Dopmynel Beiicbaxa u Jdapcw.
14. TlpumeHeHue ypaBHeHUs bepHysnu [y1s pellieHys MpakTUUYeCKUX 3a/lad: 0 pacxofoMepe, 0 COOTHOLLIEHUH
pacxofioB B KapOropaTope
15.YpaBHenue bepHysinu A/ OTHOCHTENILHOTO IBWKeHUs1. BpalljarenbHoe JBIKeHHe BOKPYT BePTHKAIbHOM
OCH.
16. YpaBHeHMe KosmuecTBa ABKeHus. Teopema Diinepa 00 W3MeHeHHUH KOMWYeCTBa ABYKEHUST KUJKOTO
obbema.
17. IlpuMeHeHHe ypaBHeHHs KonnyecTBa ABwkeHUs. Crna [ieliCTBUS CTPYH Ha CTEHKY, YaCTHbIe CIyyJau.
18. PeXXrMbl TeUeHUs! KUJKOCTU B TPyOax U 0CHOBBI of100ust. KpaTKue CBeJieHHs O pesKUMax TeueHusi. VKP.,
yucio Re
19. OcHOBHOe ypaBHEHHE paBHOMEDPHOTO JBHKEHUS )KUJAKOCTH. 3aKOH U3MEeHEeHUsI KacaTe/IbHbIX HalpshKeHWH
T0 JKUBOMY ITOTOKY.
20. JlaMUHapHBIY PEXKHUM TeueHHs1 B KPYITION TpyOe. 3aKoH M3MeHeHHs] CKOPOCTH TIOTOKA T10 )KUBOMY CeYeHHIO.
21. HauanbHbIN yUaCTOK JJaMUHAPHOTO JIBUKEHUSI.
22. Oco0ble cyiyyau JaMHUHAPHOTO TeUeHUs: TeUeHHe C TeTVIO0TBO/OM, SiBieHWe O0/UTepariuy.
23. KaBurarusi. CHUKeHHe SKCILUTyaTalMOHHBIX XapaKTePHUCTUK TUAPOCUCTEM U TUPOMAIIIHH TIPY Pa3BUTOM
KaBUTALUU.
24. TypOysieHTHOe TeueHHe B KaHasaxX MIOCTOSTHHOTO CEeUeHusl.
25. KosdduimeHT ruipaBIyecKux COTPOTUBIEHUM TPeHMSI.
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26. Pacripe/iesieHre CKOPOCTel M0 CEUEHHIO TIPU TypOy/IeHTHOM TeUeHUH.
27. MectHsble conpoTus/ieHys. BHesanHoe paciuvpenye KaHaa.
28.ITocrenieHHoe paciuupeHue KaHana. Juddysop.

29.[1pyryvie BU/bl MECTHBIX COTIPOTHUBIEHUM.

30.MecTHbIe CONPOTUB/IEHUS TIPH JITAMUHADHOM TeYeHUH.

31. VicTeueHue )XUAKOCTH Uepe3 OTBEPCTHs U Hacafku. Ob1ue cBesjeHus!.
32.Vcreuenue XKUAKOCTU Uyepes3 Masble OTBEPCTHUS.

33.McTeueHue XUAKOCTU Yepes MaJjible 3aTOIJIEHHbIe OTBepPCTUSL.
34.VicTeueHue XUIKOCTH Yepe3 OOJIbLIIe OTBEPCTHS.

35.McTreuenue XUAKOCTU U3 HACaJKOB.

36.VcTeuenue XUAKOCTH IIPY NTepeMeHHOM Harlope.

37. I'mapaBnuueckuit pacuet TpybornpoBogoe. OOIiHe CBeeHusl.
38.ITpocToii TpyOONpOBO/], MOCTOSHHOTO CEUeHHsI.

39.CoefiHeHe TIPOCTHIX TPYyOOIIPOBOZOB.

40.CnoxHbIe TPyOOIIPOBO/BI.

41.TpybonpoBo/ipl C HACOCHOU TOAAUEeH KUJKOCTH.

42.ITocTpoeHue HaMOPHOM JIMHUYA HACOCHOW yCTaHOBKM.

43.001111e cBeIeHUs O THAPONPUBOAAX.

44 Hacoce! v rupaBnndeckre gpurarend. OCHOBHbIE PA3HOBUHOCTU MalllWH.
45.001mmue cBeZieHHst 0 XapaKTepUCTHKaX 00beMHBIX IH/JPOMALIIFH.

OTtuet no JIP

Ortuet 1o 1abopaTopHOU paboTe TPe/ICTAB/SETCS B IIEUaTHOM BU/Ie B JopMare, TPelyCMOTPEHHOM [IJist
oTyeTa 1o jabopatopHoii pabore. 3aruTa oT4eTa MPOXOAUT B (hopMe /I0K/Ia/la CTY/IeHTa 10 BBITIOTHEHHOW
paboTe 1 OTBETOB Ha BOTMIPOCHI Mperno/aBareis. OlleHUBaeTCs TOHOTA U KaueCTBO 0(hOPMJIEHHUS OTUeTa,
COOTBETCTBHE 33/IJaHUI0, BEPHOCTh MMOJTyUeHHBIX Pe3y/IbTaTOB, CIIOCOOHOCTh UX OObACHUTD.
OTueT NMPUHUMAETCS, U pab0oTa CUUTAETCS BHITIOJIHEHHOM TIPH BBITIOJITHEHUH TPeOOBaHMM K 0pOpPM/IEHHIO
oTyeTa U rosiydeHun He MmeHee 50% MpaBUIBLHBIX OTBETOB Ha 3a/laHHbLIE BOITPOCHI TIPeTo/jaBaTe/isl.

JAuddepennypoBanHbIii 3aueT

OOyyaroluiicsi IMeeT TPaBo Ha MO/yYeHHe MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH TTPY YCI0BUN
YCIIEIIHOTO MPOXOXKAEHUSI TEKYIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hOpMe IMarHOCTHUeCKOU paboThI B
COOTBETCTBUU C TpadrKoM pa3zena 4.
IMudd. 3aueT 1Mo AUCIUNIIMHE MPOXOAUT B (hOpMe YCTHOrO cobece/[0BaHUsI U OTBETOB Ha BOTMIPOCHI K U d.
3aueTy, 3a/laBaeMbIM TIperiofiaBatesieM. OTBeTHI Ha:
- bonee 80% BOTPOCOB - SIB/ISIETCS OCHOBAHUEM Ji/IsI TIO/TyUeHHs CTYZIeHTOM OLIeHKU «3aUTeHO-0T/INUYHO»;
- (60-80)% BOTIPOCOB - sIBJISIETCSI OCHOBAHWEM JIJIsl TIOJTyUeHHs CTY/IeHTOM OLIeHKH «3auTeHO-XOpOILIo»;
- (40-60)% BOTIPOCOB - sIBJISIETCSI OCHOBAHUEM JIJIs TIOJTyUeHHsl CTYIeHTOM OLIeHKH «3auTeHo-
VIOBIeTBOPUTEIEHOY;
- meHee 40% BOTIPOCOB — SIBISIETCS OCHOBAHUEM JIJIS TIOJTyUeHUsI CTYIeHTOM OL[eHKH «He 3aUTeHO».
Taxoke cyjaua 3aueTa MOKeT TIPOXO/IUTH B (popMe TeCTUPOBaHMUS.
KpuTepuu nepecyeTa pe3y/ibTaToB TeCTa B Oa/uibl: OJUH MPAaBUILHBINA OTBET — ofuH O6asu1. Habop crygeHToM
6onee 60% 6asIOB OT MaKCHMAaJTBEHO BO3MOYKHOTO UKCJIA SIB/ISIETCS. OCHOBAHWEM JI7Isl TIOMyUeHHUs CTyeHTOM
OLIEHKHU «3a4TeHO-yJ0B/eTBOPUTETHEHO» T10 JUCLIUIIIVHE.
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o Bormpocs! K
Paspnen 1. CBoricTBa
3 6 KHKOCTeiA, 4 1 1 0 3 10 ,qu)cl)epegHa]izggBaHHOMy
Bonpocs! K
3 6 |Pa3pen 2. l'ngpocraruka. 5 1 1 0 4 10  |muddeperpoBaHHOMY
3aueTy
Bonpocs! K
3 6 Paspen 3. Kunemaruka u 18 8 8 0 10 20 |muddepeHIIUPOBaHHOMY
AUHAMMKA KUAKOCTH. saery
Pa3pen 4. Pexxumbl Bonpocs! K
3 6 |TeueHUsA KUAKOCTHU B 12 4 4 0 8 20 |muddepeHIIIPOBAaHHOMY
TpyOax. 3a4eTy
Bonpocs! K
3 6 Paspen 5. MecTHBIe 18 | 10 6 4 8 10 I depeHIIPOBaHHOMY
CONPOTHUBJIEHUS. 3ayery,
Ortuet no JIP
Pa3pgen 6. IcteueHue b q)engpoZ;zHHOM
3 | 6 |kuaKocTH yepes 1810 2 | 8 8 10 |[MOPEP Baﬂep y
O0TBepCTHA M HACAJKH. OTraer nTyo, P
Paspen 7. I/I(b(beBgII{] pg CZ:;HHOM
3 6 |I'mppaBanyeckui pacyer | 17 9 4 5 8 10 A P 3;;}7 y
TPYOOIIPOBO/IOB. Otuer no’ P
Borpocs! k
3 6 |Pa3pen 8. F'mapomammHbl. | 16 8 8 0 8 10  |muddepenLipoBaHHOMY
3ayety
Bcero 3a 6 cemecTp 108 | 51 | 34 17 57 100
Bcero no AucIuIInHe 108 | 51 | 34 17 57 100
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