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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
MenbHukoB PoMaH BsiuecnaBoBuy, K.T.H., JOL[eHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




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

33724

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-5
3HAHUA:
Ha YPOBHe TpeJCTaBlIeHUNA: KOHCTPYKLUIO 00BEMHBIX THAPOMALINH, TIPUHLIWT AeHCTBUSI U OCHOBHBIE

BU/IbI TUPOTIPUBOA

Ha YpOBHe BOCIIPOU3BeJeHUs: OCHOBHble pacuéTHble (OpMy/bl THUAPOMAIWH, TUApOTepesau U
TUIPOTIPUBO/IA

Ha YpPOBHEe TOHUMAaHUS: B/IMSHHE Pa3/MYHBIX KOHCTPYKTUBHBIX TlapaMeTpPOB TH/POIPUBOJA Ha €ro
9KCITyaTalluOHHbIe CBOMCTRA;

YMeHUs:

TEOPETUYECKH M TIPAKTUUYECKU: UUTATh CXeMbl OOBEMHOTO TH/PONPUBOJA, IPOU3BOJAMTL PACUET
rapaMeTpOB TUpaBIAvYeCcKOro MPUBO/a;

HAsblKU:
pelieHusa ucciaenoBaTe/ibCKUX 3aa4 B obmactu r'uApaB/JIvKU U TUPaB/InYeCKHUX MalllkiH.



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.

CojepkaHue IUCLIUIUIUHBI SIBJISIeTCs JIOTMYeCcKUM npopaommkeHrem auciurivie: @U3NKA, BBICIITASA
MATEMATUKA.

CopepkaHve [UCLMIIMHBI ~ SIBJISIETCS OCHOBOM i ocBoenus gucuuriid:  ISJIEMEHTBI
I'NJPOITHEBMOABTOMATHKY, TEOPUSA W IIPOEKTUPOBAHHUE JKUJAKOCTHBIX
PAKETHBIX IBUT'ATEJ/IENA, ITIPAKTUKYM I10 I'MIPOITHEBMOABTOMATUKE.

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
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Paspen 1. JKujkocTs u eé ¢pusnueckue cBoicTBa. 1.1. BeseHne — nocraHoBka 3agaun. 1.2.
CIIOUIHOCTb KUAKOCTH, unciio Kuyscena. 1.3. IT10THOCTb )KUAKOCTH, BA3KOCTb KUJKOCTHU.
4 7 3akoH BA3kocTH HbroToHa. MeanbHast )XUAKOCTb. 3aBUCUMOCTD BA3KOCTH OT TeMIrepaTypel U 7 3 1 P 4 10
naenenys. 1.4. CxumMaeMoCTh XXUAKOCTH. CKOpPOCTh 3ByKa, uncio Maxa. 1.5. Maccossle u
NOBepPXHOCTHbIe cHJibl. 1.6. CBOMCTBA HaNpsDKeHNH MOBePXHOCTHBIX CU/L. JaB/ieHue B
JKUJKOCTH.
Paspen 2. I'nppocraruka. 2.1.CBoiicTBa rH/ipOCTaTHYECKOro Jap/eHus. 2.2.0CHOBHOe
ypaBHeHUe rijpocTaruku. 2.3.I1be3omeTpuueckas BbicoTa. Bakyym. M3mepeHue JjaBneHust.
4 7 2.4.Cuna fiaBnieHust JKUAKOCTH Ha IJIOCKYIO CTEHKY. 2.5.3akoH Apxumesa. 9 4 2 2 5 10
2.6.T1psiMonHelHOe paBHOYCKOPEHHOe /IBIKeHHe COCy/ia C )KUAKOCThIO. 2.7 . PaBHOMepHOe
BpallleHHe COCy/ia C JKU/KOCThIO.
Pazpen 3. 3. KuneMaTnKa )XHAKOCTH. 3.1. MeTo/bl M3yueHHs JBUKeHNUs )KUAKOCTH. MeTop,
Jlarpatxa 1 Metog, Diinepa. 3.2. VIaMeHeHHe apaMeTpPOB JKU/KOM YaCTHLbl. YCKOpeHUe.
4 7 JKUAKOW yacTubl. 3.3. Pacxoy XKUIAKOCTH, CpeAHsisi CKOPOCTh. 3.4. Beiuric/ieHre PON3BOAHON 12 4 P P 8 20
TI0 BpeMeHH 0T 06BbEMHOr0. MHTerpasa. YpaBHeHHe Hepa3pbIBHOCTH. YPaBHEHHe MOCTOSIHCTBA
pacxopa. 3.5. YpaBHeHue BepHy/uIH /151 TIOTOKa BSI3KOHM HeC)KMMaeMoit kukocTy. 3.6.
Tprmenenue ypaBHeHyst BepHy/M K pacuéTy napameTpoB MOTOKa KUJAKOCTH.
Pazpen 4. Pe)xuMbl TedeHus1 XuAKocTel. 4.1.KpaTkue cBezieHHs O pe)KUMax TeueHusl.
4.2.0CcHOBHOe ypaBHeHHe PaBHOMEPHOTO JJBHKeHHsI )KUAKOCTH. 4.3.JIaMMHapHBIi peXXxuM
4 7 TeueHust B Kpyr/iod Tpy6be. 4.4.HauanbHbli yuaCTOK TaMHHAPHOTO fiBrbkeHwHs. 4.5.0cobble 10 6 2 4 4 10
Clyyau JJaMMHapHoro TeueHust. 4.6.KaButauus. 4.7.TypOy/neHTHOe TedeHHe B KaHajlax
TOCTOSIHHOTO CeYeHUsl.
Pa3aen 5. OCHOBBI JMHAMUKH )KHAKOCTH. 5.1. OCHOBHBIe 3a/jauMl JUHAMUKH KUAKOCTH. 5.2.
"YpaBHeHUsl KOTMYeCTBa JIBUKeHUA U MOMEHTa KOJIMUeCTBa JBMKeHUs KUAKOCTH. 5.3.
‘YpaBHeHHe JBIKEHUS! )KUAKOCTH B HarpsDKeHusix. 5.4. OG0OLLeHHBII 3aKOH BSI3KOCTH.
4 7 ‘YpaBHeHHs1 ABIKeHUs XKUAKOCTH. 5.5. JuddepeHLjaIbHOe ypaBHeHHe PaBHOBECHS. 14 4 4 0 10 10
JKUAKOCTH. 5.6. Pas/muHble yacTHbIe Clyyau pelienust ypasHenus Hasbe-Crokca. 5.7. Tpu
YCJIOBHS THAPOAMHAMUYECKOro 110706ust. 5.8. Kputepuu ripoauHaMnyeckoro nogobus. 5.9.
Tuapoyzap.
Paspaen 6. luHaMHKa BA3KOH HeCKHMaeMo# XUAKOCTH. 6.1. Cuctema ypaBHeHHUil,
OMNMCHIBAIOLIIAsI ABIDKEHNE BSI3KOI HeC)KMMaeMOH )XuAKocTH. HavaibHble U TPaHUUHbIe
4 7 27 14 2 12 13 20
ycnoBus. 6.2. 'mapasnuueckue notepH. 6.3. VicreueHne XUAKOCTH Yepe3 OTBEPCTHUS
HacaZIku. JIpoccesnibHble pacxoziomepsl. 6.4. KaBuraiys B XUAKOCTH.
Paspen 7. I'ujpaBMyecKye MallMHbI M THAPONpPUBOALL. 7.1. Knaccudukarms
IU/PaBINYeCKUX MaliuH. 7.2. THjpaBiMuecKie MalluHbl 00bEMHOTO THIIA U HX.
Knaccuduxanust. [llecTepeHHbIe, aKCHAIbHO-TIOPILIHEBbIE U POTOPHO-TIOPIIHEBbIe MALIMHEIL.
4 7 7.3. OCHOBHBIe TTapaMeTpbl U XapaKTepPUCTHKH 00beMHBIX TH/IPaBINUeCKUX MAIlIiH 29 16 4 12 13 20
BpalLaTe/IbHOTO JBIKeHUst. 7.4. Criocobbl peryniupoBaHHs pacxoja 00beMHbIX
rU/paBIMueCcKUX MalliiH. PacxoHasi 1 pery/MpoBOYHast XapakTepUCTUKKM 00beMHOT0 Hacoca.
7.5. 'mapaBnuueckre NpuBoAbL. 7.6. I'uapoycunutenu 7.7. Perynupylolas 1 Halpas/IsioLast
ruzipoarraparypa.
Bcero 3a 7 cemecTp 108 51 17 34 57 100
Bcero no gucuuninHe 108 51 17 34 57 100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep u HauMeHOBaHMe pa3jena
JAUCHUTLTHHBI

Tema /1abopaTopHOro NpakTUKyMma

O0nemMm, ayp.
Yyacos

Pazgen 1. JKugkocTs u eé
(bu3nUecKre CBOMCTBA.

OrpesiesieHrie KWNHEMaTHUeCKOTo Ko3dduiieHTa
BA3KOCTH JKUJIKOCTH

2

Pazpen 2. 'mppocraruka.

I/I3MepeHHe rMAPOCTAaTUYECKOI'O AaB/IeHUA

2

Pasgen 3. 3. KuHemaTuka >KMAKOCTH.

ITocTpoeHure HaMmoOpHO U Mbe30MeTprUUeCKoi
JIUHUM

Paspen 4. PexxuMel TeueHust
SKUJTKOCTeM.

V3yyeHue pe)KMMOB TeUeHHS )KUIKOCTH B TPyOax

Pa3nen 6. [JuHaMuyKa BA3KOH
HeC)KMUMaeMOU JKUJKOCTH.

OripezienieHyie MOTephb HATopa I10 JIMHe TPYObI
TpY JIAMWUHAPHOM TeueHU!

Onpe/ienieHre MOTePhb HAropa Mo JIJIHE TPYObI
Mpy TypOy/IEHTHOM TeUeHUH

OnpezeneHve TIOTephb Haropa B MeCTHBIX
COTIPOTHUB/IEHUSIX

Pazgen 7. 'mapaBnvueckrie MallivHbI
Y TUPOTIPUBO/BI.

Onpe,qeneHHe XdpaKTePUCTHUK aKCHAJ/IbHO-
TIOPIIHEBOIro HacocCa

6
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9 WcnbiTaHre HAaIMOpPHBIX K/IallaHOB. 4
10 W crbiTaHre Hacoca MOCTOSTHHOM T10/jauu 4
Bcero 3a 7 cemectp 34
3.3. CamocrosaTenbHast padora crygenra (CPC)
Ne Homep n HanMeHOBaHue pa3jena Oo0bemMm,
w/n N —— Copep)kaHue yueOHOro 3afiaHus “aCOB
1 ) 3aBUCUMOCTb BSI3KOCTH OT JIaBJIeHHUS U 7
Pa3men 1. JKUakocTh 1 eé dhr3nueckue |TEMIIEPATYPEI
’ CBOMCTBA. OripesienieHre JUHAMHUUeCKON U KHHEMaTHUe CKOU 2
BSI3KOCTH JKUJKOCTHU
3 OdopmiieHre KOHCTIEKTA JIEKIUH 3
4 Pazgen 2. I'vapocratuka. IMoxgroToBka K labopatopHoii pabore, 2
odopmieHUe OTUéTa
5 IMoaroToBKa K 1abopaTopHoii pabote 1 4
Pasgen 3. 3. Kunemarrka >XUIKOCTH.  |O0(OpM/IeHHe OTuéTa
6 OdopmiieHre KOHCITEKTa 4
v Pazpen 4. PexxuMbl TeueHuUs IToaroroBka K 1abopaTopHbIM paboTam u 4
JKUAZKOCTEH. odopmeHre OTUETa
8 W3yyeHne 1oyIHOro ¥ HETOJIHOTO TUpOyZAapa 2
Pazpen 5. OcHOBBI IMHAMUKU
9 KpuTtepuu rujpojHtHaMHUeCKOro Moj00ust 4
JKUJKOCTH.
10 Perrenvie ypaBHenust HaBbe-Crokca 4
11 Odopmiienne oTuéTa 10 1ab0paToOpHBIM paboTam 4
12 |Pasgen 6. [luHaMuKa BSI3KOU IMoaroToBka K 1abopaTopHBIM paboTam 4
13 HEC)KMMAEeMO#H JKUIKOCTH. Pa6“0Ta HaZl BOmpocam# K auddepeHIMpoBaHHOMY 5
3auéTy
14 IToaroroBka K 1abopaTopHbIM paboTam 4
15 |Pazgen 7. I'mapaBnuueckuie MamHel 1 |OdopmiieHre 0TuéTa 1o jabopaTtopHeIM paboTam 4
16 '\ pOIIPHUBO/BL. Pa6f)Ta Ha7l BONpoCcaMu K auddpepeHIIMpoBaHHOMY! 5
3auéTy
Bcero 3a 7 cemectp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA NNCIIUITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 45 6| 7 8 91011 12 13 14 15/16 17
7 Otu. o JIP| | |AP|OTuet|OTu. o JIP| |JP| |Otu. o JIP|OTuet|OTy. 1o JIP| |AP|aud. 3au.

YcoBHBIE 0003HAUEHHS:

TP — nuarHocThyeckasi pabora;

Ortu. no JIP — otuet 1o JIP;

OTueT — OTyUeT;

Iud. 3a4. — auddepeHIMPOBaHHBIN 3aueT.

TEKyII.[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTHU CTYAEHTOB IIPOBOAUTCA B IUCKPETHBIE BDEMEHHBIE MHTEPBAJ/IBI B

cnenyromux dhopmax:

e UArHOCTUYECKas pabora;
e otueT 1o JIP;

* OTYeT.

HPOME)KYTO‘IHHH dTTecTalus rMpoBOJUTCA B (i)OpMaXZ

e muddepeHIMPOBAHHLIM 3aUeT.

22459




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . 'mppasnuka. Mocksa: FOpaiit, 2019, 3. pec.

2. A.T. Cxuptniagze, B. U. MsaHog, B. H. Kapees. . ['ugpaBnvka B MaimHocTpoeHuu. Ctapbid OCKoJt:
THT, 2020, an. pec.

3. B. A. Koponés, C. M. Ctaxkog. . I'uapasnnueckue ycunutend. CII6.6I'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2021, 45 3K3.

4. K. TI. MopryHoB. . I'mapaBnuka. Cankt-ITetepOypr: Jlanus, 2022, 371. pec.

5. H. H. Jlanwes. . ['napasnuka. M.: Akagemus, 2008, 6 3k3.

6. C. M. CraxkkoB. . IIpuK/IaiHasi TUpOMeXaHrKa U MallIMHOCTpOUTe/TbHas rupasavka. CI16.BTTY
"BOEHMEX" um. . ®. YctuHosa, 2015, 31. pec.

7. T. B. AprembeBa, T. M. JIbiceHko, A. H. PymsHueBa. . ['uapasivka v ruZiporiHeBMOIIPUBOZ,. M.:
Axagemust, 2014, 45 2K3.

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:

He Tpe0dyeTcs.
CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTaIbHBIX UCCIeOBaHUH.

VHdopMalMoHHbIe CTIPABOYHbIE CHCTEMBI:

1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:
He Tpe0yeTcs.

5.6. HdopmaloHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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. YcTaHoBKa yueOHOTO TUpaBIMYeCKOro cTeHja GUpMbl «PecTo» ¢ KOMIIEKTOM I'HIpoaniaparyphl;

2. Crenp c TaxometpoM TLM, pacxogomepom P/I, BUCKO3WUMETPOM, TEPMOMETPOM, FUPOHACOCOM,
TU/IPOTPECCOM [i/Isl TApUPOBKU MaHOMETPOB U JIaTYUKOB, THPOMOTOPOM, IMTOPOLIKOBBIM Harpy30UHbIM
topmo3om [1TM, anekrpogBuUraresieM, peryivMpyeMbli ApoccesieM, (UIBTPOM BBICOKOTO /IaB/IeHus,
JIaTYMKOM OOOPOTOB /IaBIeHUS YCUIIHS.

6.3. IIpouee:
1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU 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.
[ucruruivHa peanusyetcs Ha dakynsTeTe M MHbDopMalioHHBIX U ynipasstoiux cucrteM BI'TY "BOEHMEX"
um. [.®. Yerunosa kadeapoit U8 CUCTEMEI ITIPUBOJOB, MEXATPOHMKA U POBOTOTEXHUMKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-5 criocobHocTh pa3pabarbiBaTh (pU3MUecKWe W MareMaTUdecKue MOJETA WCC/IelyeMbIX TPOLeCcCOoB,
ABJIEHUM U 0OBEKTOB, OTHOCSIIIUXCSA K MPOGeCcCHoHaNbHON cdepe esSTeTbHOCTH JIJIs PellieHnusT WHKeHEePHBIX

3ajau.

CopiepkaHue [JUCLIMIUIMHBI OXBaTblBaeT KPYI BOIPOCOB, CBfI3aHHBIX C OCHOBaM{ MAallIMHOCTPOUTETbHON
T'UZPaB/YKY, B TOM UHC/Ie, C BOIIPOCAMH CBOWCTB )KUAKOCTeH, KWHEMaTUKH U JMHAMUKH TTOTOKOB >KH/KOCTH, a
TaK)Ke C BOIIPOCAMH TPHMEHEHUs] 3THX 3aKOHOB K OTMMCAHUIO MPUHLUIOB PabOoTh! rH/paBIMyecKUX MallluH U
rU7ipoobopy0BaHYSI.

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

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e oruet 1o JIP;
e OTYeT.

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 PexkomeHnyemasi iuTeparypa prm:{?éKOCTb’
Pa3pen 1. J)KupkocThb u eé (pusuyeckue cBOiiCTBa.

3aBUCUMOCTD BA3KOCTH OT )
JlaB/IeHKs U TeMIieparypbl K. T1. MopryHog. . I'napaBnuka: Cankr-IletepOypr: JlaHs,
OrnpeziesieHye AMHAMUYe CKOM 2022 (1)
1 KMHeMaTuuecKoii BI3KOCTH . I'uapaenuka: Mocksa: FOpaiit, 2019 (1-2) )
SKUJKOCTU

Wrtoro no pa3geny 1 4

Paspen 2. 'mppocraTvka.

OdopmiieHne KOHCIIEKTa H. H. Jlammues. . T'uapasnuka: M.: Akagemusi, 2008 (2) 3
JIeKIUH A.T. Cxuptnaaze, B. . isaHog, B. H. Kapees. .
IMogroToeka k naboparopHoii  (IMapasnvka B MamMHocTpoenuu: Crapeii Ockon: THT, 2020 9
pa6ote, oopmieHHe oTuéTa (2)

Wroro no pa3geny 2 5

Pa3pen 3. 3. KunemaTnKa >KUJKOCTH.
A.T. Cxuptnaaze, B. . isaHos, B. H. Kapees. .
ITogroroeka k maboparopHoii  (Tmapasnuka B MamMHocTpoeHun: Crapeiit Ockon: THT, 2020 4
pabote u odopmieHre OTUETA ()
C. M. Craxxkos. . [IpuksiagHas rufipoMexaHuka u
OdopMIeHTe KOHCTIEKTA MaLlIMHOCTpOuTe/bHas rupasmvka: CI16. BT TY 4
"BOEHMEX" um. []. ®@. YctuHoBa, 2015 (2)
Wrtoro no pasgeny 3 8
Pa3zgen 4. PeXxuMbl TeUeHHs XKUJKOCTEH.

[ToaroTosxa K 1a6oparopHeim K. IT. MopryHoB. . I'napaBnuka: Cankr-ITetepOypr: JlaHb,
paboram u odopmiieHre 4
oTuéTa 2022 (4)

Wroro no pa3peny 4 4

Pazgen 5. OcHOBBI JUHAMHKH YKHJKOCTH.

W3yueHne 1omHoOro u 7
HETIOJTHOTO TH/IpoyJapa
Kputepun K. TI. MopryHog. . I'napaBnuka: Cankr-ITetepOypr: JlaHs, 4
TUPOZIMHAMUYECKOTO MOI00us 2022 (4)
Pewienvie ypaBHeHvs HaBbe- 4
Crokca

Wrtoro no pa3geny 5 10

Pa3pen 6. [luHaMHKa BS3KO0I HeC)KMMaeMOM KUJKOCTH.

Odopmierre oTuéTa 1o H. H. JTlammmes. . I'mapaBnuka: M.: Akagemusi, 2008 (4) 4
nabopaTopHbIM paboTam K. T1. MopryHog. . I'mapasnuka: CaHkt-ITetepOypr: JlaHs,
IToAroToBKa K 71a60paToOpHLIM 2022 (5) 4
paboram
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Pabota Haji Bompocamu K

b bepeHIMpOBaHHOMY
3auéTy

Wrtoro o pasgeny 6 13

Paspen 7. I'mapaBinyeckye MalllMHbI M THAPONPUBOJbI.

IMoaroToBka K 1ab0paTOpHBIM
paGotam T. B. AprembeBa, T. M. JIbiceHko, A. H. PymsaHiega. . 4
Odopmenue oT9éTa M0 l'uppaBnuvka u I’I/I,Z[pOHHEBIZIlo-Fi%I;IBO,q: M.: Akagemus, 2014 .
11a60paTopHLIM paboTam B. A. Koponés, C. M. Craxkos. . ['npaBmueckure
Pabora Hajj Borpocamu K yeumarenu: CII6.5TTY "BOEHMEX" um. JI. ®. YcTuHOBA,
muddepeHIIPOBaHHOMY 2021 (1-2) 5
3auéTy

Wrtoro no paspeny 7 13
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TUPAB/INKA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e oTuer 1o JIP;

* OTUeT;

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.

Otuer o JIP

Jormyck K BbINOMHeHUTO JIP IpOMCXOAUT NPU YC/IOBUU CAA4X CTYLEHTOM TeOpeTH4eCKOro MUHIMYMa,
HeoOXoMIMOT0 /17151 BBITIONHEHUs! 1abopaTtopHOii paboThl B popMe 0TBeTa Ha BOMPOCHI (3 BOMpOCa BbIaeTcs Ha
3aHSTHH, BpeMs Ha MOJrOTOBKY OTBETOB — 15 MUHYT). JlOMyCK K BBINO/IHEHUIO JIP MpOMCXOAUT NpH 2-X U
6osiee MPaBU/IbHBIX OTBETAX.
Ortuet 1o 1abopaTopHOi paboTe Tpe/ICTaAB/SETCS B TIeYaTHOM WK 37IeKTPOHHOM BH/je. 3alljiTa oT4eTa
MIPOXOJUT B JOpPMe OTBETOB Ha BOTPOCHI TperofaBaresist. KpureprieM BhITIONTHeHHUsT pabOThI IB/ISIETCS
JI0CTOBEPHOCTh Pe3y/bTaToB M MpaBU/IbHBIE OTBETHI Ha Ooree, uem 70% BOIPOCOB TperiofiaBare’is 1o
coziep>kaHuio paboTsl. ITo pe3ysibraTam 3alUThI BBICTABIISETCS OLIeHKA 110 MSTHOAIIbHON CHUCTeMe.

OTtuet

3a OTUéT cTaBUTCA OlleHKa "3auteHo" wiu "He 3auTeHo".
"3auyTeHo" CTaBUTCS B TOM C/lydae, eC/IM OTUET ITOJIHOCTBEO OTpaykaeT CyTh 3a/jaHus IIperozaBareris.
"He 3auteHo" - ec/i CyTh 3a/iaHus IIperiojiaBaresist He pacKpbITa.

JuddepennupoBaHHbIil 3a4eT

Inst morycka K 3a4éTy HeoOX0[UMO 3al[UTUTh BCe JlabopaTopHbie paboThI.
Crircok BonpocoB K auddepeHpoBaHHOMY 3auéTy rprBesiéH B Y MK avcrunivHel.
OuddepeHIMPOBAHHBIN 3a4€T MPOBOAUTCS B YCTHOM WX nucbMeHHOH (opme. Ha 3auéTt cTyzeHT nosydvaet 2
BOTIPOCA, BpeMsi Ha TIOATOTOBKY OTBeTOB - 20 MUHYT. [Ipy MpaBU/IbHBIX 1 TIO/THBIX OTBETAX OLIEHKA OT/IMYHO.
Ecnu oTBeT HerosHbIN, TIperojaBaresib 3aJaéT JOTOMTHATE/TbHBIe BOTIPOCHL. [Ipy paBU/IBHBIX OTBETaX Ha BCe
BOIPOCHI - OLIEHKA OTJIMYHO, B IPOTHBHOM C/Ty4ae eC/Ii PaBUIbHLIX OTBeTOB Oosiee 80% - OljeHKa XOpOLIO.
[71s Iony4yeHus y/I0B/IETBOPUTEIBHOM OIIeHKH HY>KHO TIPaBU/IbHO OTBETHUTH He MeHee ueM Ha 60% BOTIPOCOB.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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4 7 Pa3£[en 1. XKupkocthb u eé pusnueckue 7 3 1 7 4 10 Otuer no
CBONCTBaA. JIP
4 7 |Pa3gen 2. 'mapocTaTnka. 9 4 2 2 5 10 OTI;?; ro
4 7 |Pa3zpen 3. 3. Kunemaruka >KUKOCTH. 12 4 2 2 8 20 OTI;; o
4 7 |Pa3gen 4. PexxuMbl TeueHUs KugKocred. | 10 6 2 4 4 10 OTI;%T) o
4 7 |Pa3gen 5. OCHOBBI AMUHAMHUKH XXUAKOCTH.| 14 4 4 0 10 10 Ortuet
4 7 Paspen 6. ,[[I/IIEHMI/IKH BA3KOHU 27 | 14 7 12 13 20 Otuer 10
HeOKUMaeMOM JXKUJAKOCTH. JIP
4 7 Paspgen 7. I'mapaBinyecKkue MalllMHbI U 29 16 4 12 13 20 Ortuet 110
TH/IPONIPUBO/BL. JIP
Bcero 3a 7 cemecTp 108 | 51 | 17 34 57 100
Bcero no gucuunInHe 108 | 51 17 34 57 100
14 22459




Kputepuu oneHuBaHus

OIIK-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

Bonpocbl omKkpbimoz2o muna:

Pabouwnii 06nEM Hacoca paBeH 28 cm/3, yacTtota Bparenus 1500 06/MuH, 06bEMHBIT
kg 0,95. Uemy paBHa (akThueckas rogaya Hacoca? OTBeT BbIpasuTe B JIMTPAx B
MUHYTY U OKpPYIVIUTE [I0 LleJIbIX.

HOuameTp nopiuHs rugpouuauHapa 100 MM, f1aBieHre B MOPLLHeBOM nonocty 14 Mlla,
[laBjieHue B IITOKOBOW nosocTtH 1,5 MIla, auameTtp mitoka 50 MM, THApOMexXaHudeCKUM
KI1[ 0,95. Uemy paBHO ycu/ame Ha IITOKe rujpouuaunsapa? Oteet BbipasuTe B KH 1
OKDYIVIUTE [0 Lie/IbIX.

[TnotHOCTE )UgKOCTH paBHa 850 Kr/MA3, yCKOpeHHe CBOOOHOTO TaeH st TIPUHSTh
paBHBIM 9,8, CKOPOCTH MOTOKa paBHa 7 M/C, CKOPOCTb 3ByKa B JaHHOM JKUIKOCTH PaBHa
1500 m/c. OnpenenuTe 3a6poC JaB/eHus TIPY MOJIHOM TIpsSMOM Tupoyaape. OTBeT
BbIpasute B MIla u okpyvre Zi0 [eCATBIX.

CKOpOCTb TOTOKA XUJKOCTH paBHa 120 M/c, MeCTHasi CKOPOCTb 3ByKa paBHa 240 m/c.
Uemy paBHO uucio Maxa? OTBeT OKpyIyIUTe [10 JeCSAThIX.

Uemy paBeH ko3¢ duiiueHT Koprosuca npy onpeziesieHUHd CKOPOCTHOI'O Haropa B
ypaBHeHUU bepHy/M A/1s1 JaMUHAPHOTO PeXKMMa TeueHUs )KUAKOCTH?

I'nagxuii Tpy6onpoBoz MMeeT abCOTIOTHO KECTKHe cTeHKH. KuHemaTnyeckast BSI3KOCTh
x)ugkoct 40 MM2/c, TMaMeTp TpyOOMpoBoza Kpymioro ceueHus 10 MM, CKOpPOCTh
IBIKEHUS )XUAKOCTH 4 M/c. Onpesienute K03 ULeHT MoTeps Ha TPEHKe 110 JJIMHe.
OTBeT OKpyIIUTE 0 ThICAYHBIX.

Kunematrueckas BI3K0OCTb kuakoctu 20 ¢Crt, Auametp TpybOMpoBoa KpyIioro
ceueHus1 10 MM, CKOPOCTb ABWXXEHUS XXUAKOCTU 3 M/C. OnipefjeNiuTe pe;KuM Te4eHUst
>KUKOCTH.

Kunemaruueckast Ba3koCTh xugkoctu 40 cCrt, auameTp TpyOOMpoBoa Kpyryioro
ceuenust 20 MM, CKOPOCTb JBMKEHUS KUAKOCTU 5 M/c. Omipefienute unciio PeliHonb/ca.
OTBeT OKpyI/InTe /10 Lie/IbIX.

CpenHsisi CKOPOCTh JBMXKEHUS KUAKOCTH B TPyOOMpPOBO/ie paBHa 4 M/C, AUaMeTp
Tpybonporoza 25 MM. OnipesiesIMTe pacxXof, )KUAKOCTU B TpyOoripoBoe. OTBET BbIpa3uTe
B JI/MUH U OKPYIVIUTE [0 Lie/IbIX.

Cpenusisi i/1MHa CBOOOAHOrO Mpobera MoJeKy/ XXUAKOCTH paBHa 0,3 MM. XapakTepHBbIH
pa3mep ob6TekaeMoro oobekTa pased 0,6 Mm. Uemy paBHO uncio KaygceHa?

Bonpocbl 3akpbimoeo muna:
Ipu KakKX JaBJEHUSIX He MOTYT paboTaTh MJIaCTUHYAThIe HACOCHI?

A.5MIlla
B. 7 MIla
C. 8 MITA

D. 40 MIla

Kakoe 3HaueHre HOMUHA/ILHOTO /IaB/IeHUsI He BXOAWUT B HOPMUPOBAHHBIN Psifi Y CJIOBHBIX
nasnenuit o 'OCT 356-80?

A. 12,5 MIla
B. 16 MIlIa
C. 20 MIIa

D. 22,5 MIla
Kak usmensieTcst KuHeMaThuecKast BA3KOCTb MUHEePaJ/IbHBIX MacesT IMPpH MOBLIIIeHU!
Temneparypsl oT 0 7o 60 rpagycoB Lebcus?

A. TTonwxkaetcs
B. IloBhllaeTcs

C. OcTraércsa Hen3MeHHOU
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

D. MoyXeT Kak MOBbIIIAThCS, TaK WU ITOHWKAThCS
Kak u3mMeHsieTcss KuHeMaTruyecKasi BI3KOCTb MUHEPaJ/IbHBIX Mace/l IIPU MOHW)KeHU!
nasnenus ot 8 mo 5 MIla?

A. TToHnKaeTtcs
B. IloBrltaercs
C. OcTtaéTrca Hen3MeHHOU

D. MoxeT Kak TIOBBIIIATHCA, TAK U TIOHM>KATHCA
HpI/I KAdKOM M3 IepeurC/I€eHHbIX y'CJIOBI/Iﬁ MO>XeT BO3HHKATb KaBI/ITaL[I/IH?

A. IIpu pe3KOM MOBBILLIEHUY /IaBJIeHUS.
B. IIpu pe3koMm NOHMKEHWUU [IaBJI€HHS.
C. IIpu pe3KoM MOBBIIIEHUN TeMIIEPATYPhI.

D. I1pu pe3kom NOHWKEHUU TeMIleparyphl.

BricoTa ctosiba »xugkocty paBHa 2400 MM, TIJIOTHOCTh YKUAKOCTHA paBHa 850 Kr/mA3,
yCckopeHre cBOOOZIHOTO majieHus paBHo 9,8. Ompe/ieuTe THAPOCTAaTHUECKOE JIAaB/IeHHUE.

A. 8 xIla.
B. 6 kI1a.
C. 12 kIlIa

D. 20 kI1a
CKOpOCTb JBVKEeHHUs )KUAKOCTU paBHa 6 M/C, IJIOTHOCTb XXUAKOCTU 850 Kr/m3.
OnpejienuTe CKOPOCTHOM HAIop.

A.155m
B.0,35m
C.1,83m

D.1,55m
[Jasnenue xxuaxkocty paBHo 120 klla, maoTHOCTE xxugkoctu 750 Kr/m3, yCcKopeHue
cBobozHOTO MajieHust paBHo 9,8 m/c2. OrpezieuTe Mbe30MeTPHUUECKH Harlop.

A. 16 M
B.12 ™
C.5Mm

D.2wm
Kak usmensieTcst KuHeMaThueCKast BA3KOCTb BO3/lyXa IPU MOBbIIIIEHUU TeMIlepaTyphl OT
0 mo 50 C npu HeU3MEHHOM JIaBleHUU?

A. TTonwxkaetcs
B. IloBhllaeTcs
C. MoxeT Kak MOBBIIIATLCS, TaK ¥ IMTOHWKAThCA.

D. Octaétcsa Hen3MeHHOI.
Kakwve BUzBI IOTepb OTHOCATCSA K MECTHBIM?

A. YyacTok TpyObI OCTOSTHHOTO IMaMeTpa HeOOMbIION J/THHEI
B. IToBopOT MOTOKa U Cy>KeHHe TI0ToKa
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C. D10 noTepH B IAHHOM THPO00OPY/[0BaHUU

D. IToTtepu B JaHHOU KOHKPETHOI TOUKe ITOTOKa
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