





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'MAPABJ/IMKA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-5 — criocobHOCTh pa3pabarbiBaTh (pr3nuecKre ¥ MaTeMaTHuecKre MOJe/M MCCIeAyeMbIX TPOLieCcCoB,
SIBJIEHUI U 00HEKTOB, OTHOCAILUXCS K TIpodeCcCOHaLHOM cdepe [esTeNbHOCTH i pellieHHUsT WHKeHepHbBIX
3amau

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-5

3HAHUS:

Ha YpOBHEe TIPe/ICTAB/IeHUH: OCHOBHBIE OTpeJe/ieHUs U TOHSTUS MAallIMHOCTPOUTETHHON T'U/IPABJIUKH,
MO/Ie/TUPOBAHUE MTPOIECCOB, (PU3UKO-MaTeMaTHUeCKUM armapar /s UCC/iejoBaHus (pacueTa) rUpaB/IdyeCcKUuX
MPOLIECCOB B CJIOXKHBIX MEXaHWYeCKHUX CUCTEMaX, MeTOZbI X pacueTa U aHa/iu3a

Ha ypOBHE BOCITPOM3BE/IEHHUS: OCHOBHBIE 37IEMEHThI TH/[PaBINYeCKOro 000py/IOBAHUS, METO/IbI pacueTa
Y aHa/n3a;

Ha YPOBHE TIOHUMAaHUSI: TIPUHIIUITHI YCTPOMCTBA U JIeMUCTBUS TUTIOBBIX TU/IPAB/INUECKUX MEXaHHU3MOB;

YMeHuUsi:

TEOpEeTUUECKHE: MeTOZAbl pacueTa (UCC/IeIOBAaHUA) OT[ENbHBIX 3JIEMEHTOB T'MPABIHUECKOrO
obopyzoBaHusi,  CBOOOJHOE  WCIOMb30BaHWE  CIPABOYHONW M TEXHUUYECKOW  JIUTepaTypbl M0
MAIlIUHO CTPOUTE/THHOU TH/IPaBIIHKE;

MpaKTUYeCKue: MpUMeHeHHe (PU3MKO-MaTeMaTUYecKOTo armapara Ajisi pacueTa CHCTeM C HAaCOCHOMW
rojaueil, CTaTUUeCKUX U IMHAMUYeCKUX XapaKTePUCTHK MPOCTEUIIINX TH/IPaB/INYeCKUX CUCTEM U arperaTos.;

HABbIKU:

y4JacTHe B SKCTIIEPUMEHTAIbHOM HCC/IeA0BaHUU TIPY UCTIBITAHUAX THIPAB/IMUECKOro 000py/j0BaHuS;

aHa/M3 pe3y/bTaToB SKCIIEPUMEHTANbHBIX pPaboT IO OIpefie/IeHHI0 XapaKTepUCTHUK THIPOCUCTEM
(TMpOMaIIvH).



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa TUAPAB/TAKA siBisieTcst AUCHWTIIMHON 00s13aTe/IbHOM YacT 0/10Ka 1 mporpamMMel
TIOATOTOBKHU 110 HaripasieHuto 24.05.02 ITpoekmuposaHue aguayuoHHbIX U pakemHblx 0guzamenel.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, TEOPETUYECKASI MEXAHUKA.

Copep>kaHue AUCLATIIUHBI SIB/ISIETCS OCHOBOM 1 OCBO€HUS TUCLIUTIIVH AC—)POFABO,Z[VI/IHAMI/IKA,
TEOPUA U IMPOEKTUPOBAHUE JXWNJIKOCTHbBIX PAKETHBIX [ABUIATEJ/IEU, TEOPUSA
JIOITATOYHbBIX MAIIINH.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUarOILerocs A0 Hayasa Wu3yueHus JUCLATUTAHBL:
e OIIK-5 — CriocobeH pa3pabatbiBath (hpu3MuecKre ¥ MaTeMaTHuecKre MOJe/d UCC/le[yeMbIX MPOL{eCCOB,

SIBJIEHUI U 00BEKTOB, OTHOCAIINXCS K TTPO(heCCUOHATLHOU cdepe AesITeTbHOCTH /i PellleHUst
HHKeHepHBIX 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
BCET'O
JIeKuuu

JIabopaTopHbIit
TNPaKTHKYM

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-5

5 Pazpen 1. 1. CpoiicTBa xxupkocreii. 1.1. TTpeamer ruzpasaviku. 1.2 Cuibl, JeficTBytolMe Ha 5 1 1 0
JKUAKOCTb. JlaBeHue B KUAKOCTH. 1.3 OCHOBHbIE CBOICTBA Kare/IbHbIX )KMAKOCTeH.

=
o

BpallleHre CoCy/a C XUAKOCTBIO.

Pazpen 2. 2. I'nppocraruka. 2.1.CBoiicTBa riipocTaTH4YeCcKoro AapeHus. 2.2.0CHOBHOe
ypaBHeHHe rujpocTarukiu. 2.3.I1be3omeTpuueckas BbicoTa. Bakyym. M3mepeHue fjaBneHust.
5 2.4.Cuna fiaBneHus JKUAKOCTU Ha IJIOCKYIO CTeHKY. 2.5.3akoH Apxumesa.
2.6.T1psiMon1HeliHOe paBHOYCKOPEeHHOe JIBIKeHHe COCy/ia C )KUAKOCThIO. 2.7 . PaBHOMepHOe

10 5 2 3

10

Paspen 3. 3. KuHemaTHKa U JUHAMHKA JKUAKOCTH. 3.1. OCHOBHbIE IMpaBINUeCcKUe
3/1eMeHThI 110TOKa. 3.2. YpaBHeHue BepHy/ M 1s CTPYHKY njeanbHOM XUAKOCTH.

5 3.3.YpaBHenue bepHy [1s1 peanbHO# BS3KOH XKUAKOCTH. 3.4. Buipl oTephb MoHOro
Hariopa 3.5.I1pumeHeHne ypaBHeHuUst bepHy/u [J1s1 pellieHust IPAaKTUIeCKUX 3a7ad.
3.6.YpaBHeHue BepHy/M /151 OTHOCUTE/IBHOTO JIBI)KEeHHUS. 3.7.YpaBHeHHe KoIM4yecTBa
BwKeHYs1. 3.8.IIpuMeHeHre ypaBHeHMs KONIMUeCTBa JIBIKeHMUs.

13 5 2 3

20

Paspen 4. 4. PeXxuMbl TedeHUs! )KHUAKOCTH B Tpy6ax. 4.1.Kparkiie cBeJleHUs 0 peXxuMax
TeueHusl. 4.2.0CHOBHOe ypaBHeHHe PaBHOMEPHOTO JBWKeHUs )KUAKOCTH. 4.3.JIaMMHapHBIi

5 PEXHM TeueHHUsi B KpyI/iol Tpybe. 4.4.HauanbHbli yUaCTOK JaMHHAPHOTO JABIKEHHSI.
4.5.0cobble cryyan JaMuHapHoro TedeHust. 4.6.KaBurauus. 4.7. TypOy/neHTHOe TedeHHe B
KaHaslax MoCTOSIHHOTO ceveHust. 4.8.KoahduLeHT rujipaBInyeckix COnpoTHBIEHUH TPeHHUs].

10 2 2 0

10

Paspen 5. 5. MecTHbIe conpoTHB/IeHus. 5.1.BHe3anHoe paciipeHye KaHara.
5 5.2.ITocTeneHHoe paciivpeHye KaHana. Tuddysop. 5.3.Jlpyrue Bu/bl MECTHBIX
COMpOTHB/IEHHUH. 5.4.MeCTHbIe CONPOTHUB/IEHHS TIPY JITAMUHAPHOM TeUeHHH.

17 9 3 6

10

Paspen 6. 6. VicTeueHue >XMAKOCTH Yepe3 0TBEPCTHsI M HacajKu. 6.1.001ue cBe/ieHus.

5 6.2.McTeueHue )XUIKOCTH yepe3 Majible 0TBepcTHsl. 6.3.VcTeueHue )XUIKOCTH yepe3 Majble
3aTOIVIeHHbIe OTBEpPCTHSA. 6.4.VicTeuenue JKUJKOCTHU uepe3 6osbie OTBEpCTHUS.
6.5.VcTeyenne XUKOCTH U3 HacaJkoB. 6.6./cTeueHne )XUKOCTH NP NIepeMeHHOM Harlope.

13 5 1 4

10

Pazpen 7. 7. P'uppaBauueckuii pacuet Tpybonposogos. 7.1.061ue cBesenus. 7.2.I1pocToit
5 Tpy6ONpPOBOJ MOCTOSHHOTO CeveHus. 7.3.CoeiHeHHe TIPOCTBIX TPyGOIPOBOZOB.
7.4.Cnoxuble Tpy6onpoBogpl. 7.5. TpyGornpoBojbl C HACOCHO! MoJauei JKUAKOCTH.
7.6.ITocTpoeHre HaOPHO JIMHUK HACOCHOM YCTaHOBKH.

16 8 2 6

20

Paspen 8. 8. I'mapomammHel. 8.1. YCTPOWCTBO U /leCTBHe CTaTUUeCKUX rujporepeaay 8.2.
Knaccudukanust cratnueckux rugpornepesau 8.3. OcobeHHOCTH THAPONPUBOAOB U 061acTH
5 ¥X npuMeHeHus 8.4 OCHOBHbIE Pa3HOBH/JHOCTH POTaLMOHHO-TIOPILHEBBIX MallMH. 8.5
TIpousBoaUTeNILHOCTD U pacxog. ITopaua. KosdduipieHT HepaBHOMepHOCTH Nojauu. 8.6
KpyTsuuit MOMEHT, MOIHOCTb U K.I1.Jj. THAPOMALLIMH.

24 16 4 12

10

Bcero 3a 5 cemecTp

108 51 17 34

57

100

Bcero no gMCHUIUINHE

108 51 17 34

57

100

3.2. JTabopaTopHbIii NPAKTUKYM

Homep 1 HauMeHOBaHHe
pa3jena AMCIMILUTHHBI

Tema /1a00paTOPHOro NPaKTHUKyMa

O0Bem,

ayp.
JacoB

Paszpen 2. 2. 'mppocratuka.

[IpumeHeHNe 0CHOBHOTO ypaBHEHUsI TUIPOCTATUKU [I7Ist
oTipe/iesieHust TapaMeTPOB >KUJKOCTH

Pazgen 3. 3. KunemaTtuka u
JUHAMHKA XXUIKOCTH.

[IpumeHeHue ypaBHeHUs bepHynnu A5 oripefeneHust
rapaMeTpOB TeUeHHsl )KUJKOCTH

Pazgen 5. 5. MecTHbIe
COTIPOTUBJIEHUSI.

OrmpefienieHrie KO3(POUITMEHTOB MECTHBIX COITPOTHUB/IEHUM

Paspen 6. 6. Vicreuenune
JKUIKOCTU Uepe3 OTBEePCTUS U
HacaJKu.

Ornpefienienrie K03 GUITMEHTOB COTIPOTHB/IEHUS OTBEPCTUM
1 HaCa/IKoB

Pazpen 7. 7. 'uapaBauueckuil
pacueT TpyOOIPOBOZOB.

OrmpeiesieHrie pe>XUMOB U TlapaMeTPOB paboThl HACOCOB

Paspen 8. 8. 'mgpoMaluvHeL.

OmnpepesieHre 0CHOBHBIX XapaKTEPUCTHUK 1LIECTEPEHHOI0
Hacoca

W3yueHue ycTpoicTBa, orpesienienre obbemHoro KIT/1 u
pacueT CKOPOCTHOM XapaKTepUCTUKHU TU/IPOTIPUBOJA
I'CII-100

OnpepieneHre 0CHOBHBIX XapaKTePUCTHK YHUBEPCATLHOTO
perynsitopa CKOpOCTH
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Bcero 3a 5 cemectp

3.3. CamocrosnTenbHas padora crygenra (CPC)

Ne Homep u HaiMeHOBaHMe pa3jesa Oo0Bem,
o/ [ — Cojaep)xaHue yue0HOro 3a/|JaHusl ACOB
1 |Pasgen 1. 1. CBoiicTBa >KUAKOCTEM. Otbopmerue KOHCTIEKTa ¥ OArOTOBKA K 4
JIEKLIN
9 OdopmiieHMe KOHCTIEKTa Y TIOATOTOBKaA K ?
Pasgen 2. 2. T'uapocTaruka. JIOKTIMP. —
3 IMoaroToBka K abopatopHoii pabote Nel, 3
oQopmMsieHNe oTYeTa.
4 OdopmiieHre KOHCTIEKTa 1 TIOATOTOBKA K 2
Paspen 3. 3. Kunemarvka v fuHamMuKa JIeKLIUU.
5 PKUAKOCTH. IMoaroToBKa K j1abopatopHoii pabote Ne2, 6
odopmsieHre oTyera.
6 Paznen 4. 4. PexxuMbl TeueHUs )KUAKOCTU B |OdopmiieHre KOHCIIEKTa 1 TIOATOTOBKA K 8
Tpybax. JIEKI[UH.
v OdopmiieHe KOHCTIEKTa 1 TIOATOTOBKaA K ’
Pasgen 5. 5. MecTHble CONPOTUB/IEHUS. JICRIVIM.
8 IToaroroBka K abopatopHbiM pabotam Ne3, 6
odopmsieHHe oTYeTa.
9 OdopmiieHre KOHCIIEKTa U MOJATOTOBKA K ?
Pa3pen 6. 6. VicTeuenne >XUAKOCTH uepe3  |/IEKIHH.
1o |OTBEPCTHA U HACAAKH. IMoarotoBka K 1abopatopHoit pabote Ne 4, 6
odopmiieHre oTuera.
1 OdopmiieHre KOHCTIEKTa 1 TIOATOTOBKA K 7
Pasgen 7. 7. I'nppaBnvueckuit pacueT JIeKLUN.
12 TpyOONpOBO/OB. IToaroroBka K gabopatopHoii padbore Ne 5, 6
odopmsieHre OTYeTa.
13 OdopmiieHre KOHCTIEKTa U TIOATOTOBKA K 2
Pazgen 8. 8. T'ugpomarivseb!. JIORTIMH.
14 IMoaroToBka K abopatopHbIM paboTam Ne6-7, 6
odopMIeHEe OTUETOB
Bcero 3a 5 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
12 3 45 6|7 8 9 10/ 11 (12 13 |14/ 15 |16 17
OTu. no Otu. no | OTu. 1o OTu. no OTu. o OTu. no Bonp.Iud.3au,
> JIP AP JIP JIP AP JIP JIP JIP AP ,qic}%[ 3(211.

YcnoBHbIe 0003HAUCHUS:
P — nuarHocTUueckasi paboTa;
Ortu. o JIP — otuet 1o JIP;

Bomnp.Iud.3au — Bonpock! K AnddhepeHIIIPOBAHHOMY 3aueTy;

mud. 3au. — auddepeHIPOBAHHBIHN 3a4erT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B
cnenyrommx dpopmax:

¢ JIMarHocTUyeckas pabora;

e otuet 1o JIP;

e BOMpOCHI K JuddepeHIIMPOBaHHOMY 3aueTy.

IIpome)xyTouHas arrecramusi IIPOBOJUTCS B (hopMax:
e uddepeHIMPOBAHHBIN 3a4erT.




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. A.T. Cxuptiazaze, B. Y. VsanHog, B. H. Kapees. . ['ugpaBnuka B MaiitmHocTpoeHun. Ctapbiii OcKoJt:
THT, 2016, 30 3k3.

3. b. B. ¥xuH. . ['vgpaBnuueckue MaiivHbl. Hacochl, BEHTUISTOPBI, KOMIIPECCOPBI U TUAPOINPUBO/,. M.:
®opym, 2011, 12 3k3.

4. C. M. CraxkkoB. . [IpukiaiHast THIpOMeXaHUKa ¥ MAIllIMHOCTPOUTe/bHas ripasiavka. CI16. BT TY
"BOEHMEX" um. . ®@. YctuHosa, 2015, 3. pec.

5. T. B. AprembeBa, T. M. JIviceHko, A. H. Pymsnuesa. . 'uapaBnvka v ruiporiHEBMONPUBO,. M.:
Axanemusi, 2014, 45 2K3.

6. FO. M. Hcaes, B. I1. Kopenes. . I'napapnvka u rujiporiHeBMONpuBo/. M.: Akagemus, 2016, 30 3k3.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.
5.3. Ilepuognueckue U3gaHusi:
1. EcTecTBeHHbIe U TeXHUUECKHE HAyKU.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;

2. https://urait.ru/ — I'naBHas — Obpa3oBarenbHas miatdopma FOpaiiT. 15 By30B U CCy30B.;

3. https://ibooks.ru/ — OBC A#byKc.py - 3T0 60/bII0N BEIOOP aKTyanbHOM UTepaTyphl Jjisl Balllei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE.

CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - TTo/mHOTEeKCTOBAs 3/IeKTPOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - ITomHOTeKCTOBAs 371eKTPOHHAs OMbMMoTeka Poccutickoro goHzna
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «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. 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
TUAPAB/IUKA

AnHoTanusa paboueii nporpaMMsl

Muctynmmbaa TUJAPAB/IUKA siBisieTCsl AUCIUIUIMHON 00si3aTe/TbHON 4YacTH 0/1oKa 1 mporpamMmbl
MOATOTOBKK 10 Harmpaenenuio 24.05.02 IIpoekmupoedaHue deUAUUOHHbIX U paxkemHbiX Ogueamesnell.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
YcrunoBa kadenpoit A4 CTAPTOBBIE TEXHUMUYECKUME KOMIIJIEKCBEI PAKET 1 KOCMUYECKUX
ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 criocobHoCTh pa3pabarhiBaTh (pU3MUeCcKWe W MaTeMaTUdecKue MOJETA WCC/IelyeMbIX TPOIeCcCOoB,
ABJIEHUH U OOBEKTOB, OTHOCSIIUXCA K MPOGeCcCHoHaNbHON cdepe NesTeTbHOCTH /IS PellleHUs WHXKeHEePHBIX

3ajau.

ConepkaHue AWCLMIUIMHBI OXBaTbIBaeT KPYI BOMPOCOB, CBSI3aHHBIX C OCHOBaMM MAaIlIMHOCTPOUTETbHOMN
TU/IPAB/IMKH, C OCHOBAMU TEOPDUW W TIPUHLIUTIAMU TIOCTPOEHHUS W PACUETOB CTAaTUYeCKHUX TUAPOTPHUBOZOB, C
OCHOBHBIMH CBeJIEHUSIMU O XapaKTepHUCTUKAX FUAPOMAILUH CTaTUYeCKOro MIPUHLIUIIA JeCTBUS.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e oruet 1o JIP;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

TpeyCMOTPEHBI JIeKIIMOHHBIE 3aHsTHA (17 4.), 1abopaTopHbIi npakTHKyM (34 4.), camocTosTe/bHast pabora
crygenra (57 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

THUAPAB/INKA

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 Pexomenjiyemas 1uTeparypa prm::véKOCTb’
Pa3pen 1. 1. CBoiicTBa XU/KOCTe}A.
A.T. Cxupmiagse, B. . Banos, B. H. Kapees. . I'ugpasnuka
OdopmiieHne KOHCIIEKTa U B MatrMHoctpoenuu: Crapeiii Ockon: THT, 2020 (1) 4
MOJITOTOBKA K JIEKI[AU A.T. Cxuptnanze, B. U. igaHog, B. H. Kapees. . ['vapaBauka
B MarmHocTpoernn: Crapsbiii Ockom: THT, 2016 (1)
Wroro no pasgeny 1 4
Pazgen 2. 2. I'nppocraruka.
g&iﬁfg}f}?ﬁi f;i;ﬁgqa " A.T. Cxuprnazse, B. U. isaHos, B. H. Kapees. . ['napaBnuka 2
- B MatrHoctpoenuu: Crapeiii Ockon: THT, 2020 (2)
Ioaroroeka k naGoparopHoit A.T. Cxuptnanze, B. U. isaHog, B. H. Kapees. . ['vapaBauka
pabore Nel, oopmierme B MaritmHocTpoeHun: Crapbiit Ockom: THT, 2016 (2) 3
oTyeTa.
Wtoro mo pa3neny 2 5
Pa3pen 3. 3. KunemaTvka ¥ AUHAMHUKA XXUAKOCTH.
OcopMIeHHE KOHCTIEKTA 1 C. M. Craxkos. . [IpuknasHas rufipoMexaHuka u
TO/ITOTOBKA K JIeKITHH. MallMHOCTpOouTe bHas rugpasnvka: CII6.BT'TY 2
"BOEHMEX" um. []. ®@. YctuHoBa, 2015 (2)
ToAroToRKa K J1aGOpATOPHOM A.T. Cxuptnazngze, B. U. I/IBaHOB,UB. H. Kapees. . ['vgpaBnuka
paboTe Ne2, obopmIeHue B MarmHocTpoeHun: Crapsbiii Ockom: THT, 2016 (3) 6
OTUeTA. ’ A.T. Cxuprnagse, B. V. sanos, B. H. Kapees. . ['ngpasnuka
B MammHoctpoeHuu: Crapeiii Ockon: THT, 2020 (3)
Wroro no pasgeny 3 8
Pazgen 4. 4. PeXXuMbI TeUeHHsI )KUAKOCTH B TpPydax.
A.T. Cxupmiazgse, B. . Banos, B. H. Kapees. . I'uipasnuka
OdopmiieHne KOHCIIEKTa U B MaturMHoctpoeHuu: Crapeiid Ockon: THT, 2020 (4) 8
TOJrOTOBKA K JIEKLWU. A.T. Cxuptnazze, B. U. isaHoB, B. H. Kapees. . ['vapaBnuka
B MaritmHoctpoeHun: Crapbiit Ockomn: THT, 2016 (4)
Wrtoro no paspeny 4 8
Paspen 5. 5. MecTHBIe CONIPOTHB/ICHHH.
S&iﬁfg}fﬁ;}i JI?;E;ES.(TH " A.T. Cxuprnazse, B. 1. Iganos, B. H. Kapees. . ['ngpasnuka 2
B MamurHoctpoeHuu: Crapeiid Ockon: THT, 2020 (4)
Iloaroroexa k 71a6opaTopHLIM A.T. Cxuprnazze, B. U. isaHoB, B. H. Kapees. . ['vapaBnuka
paboram Ne3, opopmierive B MartmHoctpoenun: Crapbiit Ockomn: THT, 2016 (4) 6
oTyeTa.
Wroro no pa3geny 5 8
Paspen 6. 6. VicTeueHHe >XMAKOCTH Uepe3 0TBEPCTUA M HaCaJKH.
OdopmieHne KOHCIIEKTa U A.T. Cxupmnazgse, B. 1. sanos, B. H. Kapees. . I'ugpasnuka 2
MOATOTOBKA K JIEKL[UU. B MatumHoctpoeHun: Crapebiii Ockon: THT, 2020 (4)
IToaroroBka K j1abopaTopHOM 6
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pabote Ne 4, odopmieHue
oTuera.

A.T. Cxuprnagse, B. 1. Vsanos, B. H. Kapees. . ['ngpasnuka
B MamnHoctpoeHuu: Crapeiid Ockon: THT, 2016 (4)

Wroro no pasgeny 6

Pazpen 7. 7. TupaBinyecKui pacyeT TPyOONIPOBO/OB.

OdopmiieHre KOHCTIEKTa U
MOZITOTOBKA K JIEKI[HU.

IMoaroToBKa K 1ab0paTopHOi
pabore Ne 5, ohopmeHre
oTuera.

A.T. Cxuptnanze, B. U. isaHog, B. H. Kapees. . ['vapaBnuka
B MarmmHoctpoeHun: Crapbiit Ockom: THT, 2020 (5)
A.T. Cxuprnagse, B. V. Vsanos, B. H. Kapees. . ['ngpasnuka
B MammHoctpoeHuu: Crapeiid Ockon: THT, 2016 (5)

Wrtoro no paspeny 7

Pazgen 8. 8. 'npoManiuHbI.

OdopmeHne KOHCTIEKTa U
TIOATOTOBKA K JIEKLIUH.

IToaroroBka K 1ab00paTOpHbIM
paboram Ne6-7, oopmiieHe
OTUeTOB

FO. M. Hcaes, B. I1. Kopenes. . 'uapasnvka u
ruiporiHeBMOTIpUBOA;: M.: Akanemus, 2016 (6)

T. B. AprembeBa, T. M. JIsicenko, A. H. PymsiHueBa. .
I'mapaBnvka ¥ rugporHeBMONprBoa: M.: Akazemus, 2014 (1)
b. B. ¥Yxun. . I'ugpasnuueckue MammHbl. Hacocsl,
BEHTU/ISITOPbI, KOMIIPECCOPBI U TUPOTIpUBoA;: M.: ®opym,
2011 (1)

Wrtoro no pasgeny 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TUPAB/INKA

®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. VcTeueHue KUIKOCTH Yepe3 OTBePCTHs 1 Hacazsku. OO1ire CBe/IeHNsI.

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.

43.0611u1e cBe/ieHNs 0 TUAPOTIPUBOAAX. YCTPOWUCTBO U IeHCTBYE CTaTUUeCKUX TUZPOIIPUBO/IOB.
44 Hacoce! 1 ruipaBandeckure gpuraresd. OCHOBHbIE PA3HOBUHOCTUA POTALMOHHO-MIOPIIIHEBBIX MallIWH:
aKCHaJbHble, pafilabHble, SKCIIeHTPUKOBLIE.

45.00mmue cBegeHust 00 00beMHBIX THpOMaliHaxX. [Ipou3BoauTensHOCTD U pacxof. ITogaua. Koadduument
HepaBHOMEPHOCTH I10/jauk, KPYTALIMN MOMEHT, MOIIJHOCTb, TTOT€PU U K.I1.[. TUPOMALMH.

Otyuet no JIP

OTuet 1o 1abopaTopHOU paboTe Mpe/ICTAB/SETCS B IEUaTHOM BU/Ie B JopMare, MpelyCMOTPEHHOM [IJist
oTueTa 1o j1abopaTopHoii pabore. 3aIuTa oTYeTa MPOXOAUT B (hOpMe OK/Iazla CTYIeHTa 10 BBITIOTHEHHOM
paboTe 1 OTBETOB Ha BOIPOCHI Mperozasare/s. OTBeTrl Ha 60s1ee 50% BOMPOCOB SAB/ISETCS 3aIATOM
sabopaTopHOM pabOThL.

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.
Iud. 3a4eT Mo JUCIUTITUHE 110 JUCIUTUTHHE TIPOXOAUT B (hOpMe YCTHOTO cobece/IoBaHUS U OTBETOB Ha
BOTIPOCHI i dhepeHIIUPOBAaHHOTO 3aueTa. [10/10)KuTeTbHBIE OTBETHI Ha:
- 6osee 80% BOTIPOCOB - SIB/ISIETCS OCHOBAHUEM JI/ISI TIO/TyU€HUSI CTY/IEHTOM OIIeHKU «3auTeHO-OT/TMUHO;
- (60-80)% BOTIPOCOB - sIBJISIETCSI OCHOBAHWEM JIJIsl TIOJTyUeHHs CTY/IeHTOM OLIeHKH «3auTeHO-XOpOILIo»;
-(40-60)% BOTIPOCOB - SIB/ISIETCSI OCHOBAHUEM [JIsI TIOJTyUeHUsI CTYAeHTOM OIIeHKHU «3auTeHOo-
VIOBIeTBOPUTEIEHOY;
- meHee 40% BOTIPOCOB — SIBISIETCS OCHOBAHUEM JIJIS TIOJTyUeHUsI CTYIeHTOM OL[eHKH «He 3aUTeHO».
Taxoke aud. 3aueT MOXKeT TTPOXOAUTE B (JOPMe TeCTUPOBAHWUS.
KpuTepuu nepecyeTa pe3y/ibTaToB TecTa B Oa/uibl: OUH MPAaBU/ILHBINA OTBET — ofuH Oaut. Habop crygeHToM He
MeHee 60% 0asnIoB OT MAaKCMMaIbHO BO3MOYKHOTO UMCJIa SIBJISIETCS] OCHOBAaHWEM [J1s1 TIO/TyUYeHHsT CTYZeHTOM
OLIEHKHU «3a4TeHO-yJ0B/eTBOPUTETHEHO» T10 JUCLIUIIIVHE.
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” Bormpocs! K
Pazpen 1. 1. CpoiicTBa
3 5 KHKOCTeI, 5 1 1 0 4 10 ,qu)cl)epegHa]izggBaHHOMy
Ortuert 110 JIP,
3 5 Pa3pen 2. 2. 10 5 9 3 5 10 Bonpocs! K
I'uapocraruka. nuddepeHIIPOBAaHHOMY
3aueTy
Oruert 110 JIP,
3 5 Pazpgen 3. 3. Kunemaruka 13 5 7 3 8 20 Bonpocs! K
M IMHAMHUKA JXHUJKOCTH. nuddepeHIIIPOBaHHOMY
3a4eTy
Pazpen 4. 4. PexXumsl Bonpocs! K
3 5 |TeueHHUs )XUJKOCTH B 10 2 2 0 8 10 nuddepeHIIPOBaHHOMY
TpyOax. 3aueTy
Bonpocs! K
3 5 Pa3pen 5. 5. MecTHBIe 17 9 3 6 8 10 nuddepeHIIPOBaHHOMY
COTIPOTHUBJ/ICHHUS. 3ayeTy,
Ortuet nio JIP
Pa3pen 6. 6. UcTeueHue b cbeBSSPIEI)CZIBI;HHOM
3 5 |kmakocTu uepes 13 5 1 4 8 10 A p 3a]tl1e$y y
OTBepPCTHA M HACAKH. OTuer o JIP
Borpoce! k
Paspen7. 7. ,uH(b(bepeHEHPOBaHHOMy
3 5 |I'uapaBiuyeckuii pacuer | 16 8 2 6 8 20 sameTy,
TPYOOIIPOBO/IOB. Oruer 1o JIP
Ortuet 110 JIP,
3 5 Paspen 8. 8. 24 | 16 4 12 8 10 Borpocs! K
I'uapomaiiuHbl. nvddepeHLIIPOBAHHOMY
3ayeTy
Bcero 3a 5 cemectp 108 | 51 17 34 57 100
Bcero mo AuCIUILUIHHE 108 | 51 | 17 34 57 100
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