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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dopMUpOBAHUE Y CTYJAEHTOB: CHCTEMATHU3UPOBAHHBIX 3HAHUW B 00JACTH SIBJICHMI
CBSI3aHHBIX C 3aKOHOMEPHOCTSIMM JIBMIKEHUS KMAKOCTHM M rasza, MX B3aUMOJCHCTBUEM C
00TeKaeMbIMU TBEPABIMU TEJIAMHU, OIPAHUYUBAIOIIMMH MOBEPXHOCTIMU WA MEKIY CAMUMU
KUJIKOCTSIMU u rasamu; CITOCOOHOCTH CaMOCTOSITEIILHO MMPOU3BOIUTH
TUAPOra30JMHAMUYECKUE  PACUEThl  PA3JIMYHBIX  HWHXXEHEPHBIX CHUCTEM M  pacyer
TUPOAIPOIUHAMUYCCKUX XapaKTEPUCTUK OOBEKTOB.

3anaum JUCHUIIMHBI:

M3yUYEHHE OCHOBHBIX 3aKOHOB M YPAaBHEHMH CTATUKU U AUHAMHMKH KUIKOCTEH U Ta30B,
MOHSITUM U OCHOB a3pOJIMHAMUKHU;

U3yUYEeHUE HAMPSHKEHUH U CUJT, IEUCTBYIOIIMX B )KUAKOCTSX U Ta3ax;

OBJIAJIECHHE OCHOBHBIMU THMJPOTra30JIMHAMUYECKUMHM YpaBHEHUSIMU [JI1  pacyera
PA3JIMYHBIX UH)KEHEPHBIX CUCTEM;

OBJIaJICHHE OCHOBAMM (PU3UUYECKOTO U MATEMATUUECKOTO MOACIIUPOBAHUS UCCIIEIOBAHHBIX
SIBJICHUW U IIPOLIECCOB.
* M3yYEHHE OCHOBHBIX a3pPOJIMHAMUYECKUX XaPAKTEPUCTUK JIETATEIbHBIX allapaToB IpU
JI03BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.
* OBJIQJICHHE METOJAMM pacyeTa IOJIEM CKOPOCTEeW U JABJIEHUI; METOAUKAMHU OIPEHACICHUS
A9POJIMHAMUYECKUX KOI(PPUIUEHTOB U pacyeTa TMApOorazoa’spoaAMHAMUYECKUX CHII.

2. MECTO JUCHUILVIMHBI B CTPYKTYPE OII BO

Huctumnuna «['maporazoaspouHaMuKa» OTHOCUTCS K JUCHUIUIMHAM 00si3aTeIbHON 4acTu
y4eOHOro IjIaHa 00pa30BaTeIbHON TPOTrPAMMBI.
HucuuruinHa 6a3upyeTcsl Ha 3HAHUSIX MOJYUYEHHBIX BXOJIE MU3YUEHUS] TAKUX AUCIUIUIMH KaK
«Marematnueckuit  aHanu3», «OOBbIKHOBEHHbIE  OU(EpeHIIMAIbHbIE  YPABHEHUS»,
«Pusuka» u ap.
3HaHUs, MOJIyUYEHHbIE BXOJI€ W3yUYEeHUs AUCUMIUIMHBL «['maporazoaspoiuHaMuKa» MOTYT
WCIIOJIb30BATHCS TMPU U3YUYEHUM AUCUUIUIMHBI «PakeTHble nBuratenu», «l'napaBinueckoe
000pyIOBaHME CTAPTOBBIX CHUCTEM» U Jp., NPU TPOXOXKIEHUU PA3IMYHBIX BHUIOB
MPOU3BOJICTBEHHBIX MTPAKTHK.
3HaHUs, MOJYUYEHHBbIE B XOJI€ U3YUYCHUS JUCIUIUIUHBI, MO3BOJST BBIMTYCKHUKAM YCHEITHO
pemaTth 3aJa4u B MPOQPECCUOHATBLHOU NEATeIbHOCTH, CBS3aHHOW C MPOEKTHPOBAHUEM U
(YHKIIMOHUPOBAHUEM KOCMUYECKUX JIETATEIbHBIX alllapaToB.

3. KOMIIETEHLINH OBYYAIOIIEI'OCA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA JNCHUITIMHBI U THINKATOPBI UX JTOCTUXKEHUA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U HHAUKATOPBI UX TOCTHIKEHUS

Kon u HauMeHoBaHue | Kom © HaumMeHOBaHME WHIUKATOpA JIOCTHDKCHHS
o01enpodecCuoHaTbHOM ob1enpodeccoHaTbHOM KOMIIETEHITUN

KOMITETCHIIHH

OIIK-1. Cmnocoben mnpumensts | U — 1 OIIK-1

€CTEeCTBEHHOHAYYHBIE v |3HaTh: - TEOPUI0O M OCHOBHBIE 3aKOHBI B 00JIaCTH
OOIIeMHKEHEPHbIE 3HAHUSI, | €CTECTBEHHOHAYYHBIX U OOIIEMHKEHEPHBIX TUCIIUIUIMH.
METO/IbI Mmatematuueckoro | M1 — 2 OIIK-1

aHamM3a W MOJACIUPOBAHWS, | YMETh. - TPUMEHATh METOJbl MaTeMaTHYECKOTO
TEOPETUUYECKOTO U |aHalu3a U MOJICJIUPOBAHUS B TpodecCHOHATbHOMN
9KCIIEPUMEHTAIBHOTO NEeSITeTbHOCTH;

HCCIIeIOBAHUS B|- MPUMEHSITh METO/IbI TEOPETUUECKOTO u
npodeccnoHaIbHON 9KCIIEPUMEHTAJIBHOTO HCCIIeTOBAHUS B




JACATCIIbHOCTH HpO(beCCHOHaHBHOfI ACATCIIb-HOCTH.

4. CTPYKTYPA JUCHHUITINHBI

OOmmas TpyI0eMKOCTh AUCUMIUIUHBI cocTaBisgeT 8.00 3aueTHBIX eauHHIIBI, 288.0 akaaeMUUeCKuX
JacoB.

1 — Ne i/

2 — Tema (pa3aen) AUCHUILUTMHBI, KypcoBasi paboTa (IMPOEKT), MPOMEXYTOUHAS aTTECTAIUS
3 — Cemectp

4 — Buapl KOHTAKTHON PabOThI M TPYIOEMKOCTD (B aKaJIEMUYECKHX Yacax)
4.1 - JI (JIexuum)

4.2 — Jlexuiuu B BUJI€ TPAKTUYECKON MOATOTOBKHU

4.3 — T13 (ITpakTUueckue 3aHITH)

4.4 — TlpakTUyecKue 3aHATHS B BUAC MTPAKTUYECKOHN MOTOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOTHI)

4.6 — JlabopaTopHble paOOTHI B BU/I€ MPAKTUYECKON TOATOTOBKHU

4.7 — UKP (MHas xoHTaKkTHas padbora)

4.8 — KTO (KoHTpoJib TEOPETHIECKOTO OOYUCHMS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX YaCaX)

6 — CamocTtosiTenbHast paboTa (B akaJeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 5 6 7
41 (42 (43 (44 (45(46(47 (48|49

1 Monyns 1. 512 1 HNrorosslit
IunpomMexanuka TECT 10
Tema 1. Moymio 1
OcHOBHEBIE
(uzmgeckue
CBOMCTBa
JKUIKOCTEN U
ras3os.

2 | Tema?2.OcHoBHI [5 |6 4 4 4 JlabopaTopHBI
TUAPOCTATUKU U € paboThl,
KHHEMaTHKH. HWupgusuayanp

Has paborta

3 | Tema 3. 516 4 4 4 JlabopaTopHsI
Hunamuka ¢ paboThI,
BSI3KOU U NunuBunyans
HEBSI3KOM Has paborta
KUTKOCTH.

4 | Tema 4. 5|6 6 12 10 JlabopaTopHBI
lunpasnuaeckue ¢ paboThl,

NunuBunyans
COTIPOTHUBJICHHS. Has pabora,
Ucrteuenue Keiic-3amaua
JKUIKOCTEN N3
OTBEPCTUH U
HAacaJIKoB.




Tema 3.
I'mppaBnuueckue
MAaIlIUHbI U
TUAPOIIPUBOI.

Keiic-3amaua

Mopyis 2.
l'azogunamuka
Tema 1. 3aKk0oHBI
JBIDKEHMS ra3a

10

Hrorossrit
TECT 1O
MOIYJIO 2
JlaGopaTopHbI
¢ paboTHI,
Ketic-3agaua

Tema 2. Bomusr
JIaBJICHUS B
ra30BOM IIOTOKE

Tema 3. Teopus
INOrpaHU4YHOI' O
CIost

3aueTr

0.2

19.8

10

Momyns 3.
AbspoauHamuka
Tema 1. O0ue
CBEJIEHHS O
JIeTaTeIbHBIX
anmnapaTax ¥ ux
a3poIMHAMHYEC
KHX
XapaKTePUCTHKA
X

16

20

JlabopaTopHsI
€ paboTHI

11

Tema 2.
IMpodus u
KPBLIO
KOHEYHOTO
pa3maxa B
HECXKUMAEMOM
MOTOKE

12

Tewma 3.
IMpodwnns n
KPBLIO
KOHEYHOTO
pa3maxa B
JIO3BYKOBOM U
CBEPX3BYKOBOM
MMOTOKE

13

Tema 4.
AspoauHaMuuec
Kue
XapaKTEPUCTUKH
KOPITyCOB
JIETATEIbHBIX
aIllapaToB

14

Tema 5.
AsponmHaMudec
KHe
XapaKTEePUCTUKH
JIETaTEIbHOTO
anmnapara Inpu
MPOIOIHFHOM
JBYKEHNUN

HToroBeIit
TECT 10
MOIYJIO 3

15

Kypcosas

32




paboTa

16 | Dx3amen 6 0.3 |35.7
Hroro 52.0 16.0 50.0 20102103 357 |131.8
5. COAEP KAHME JUCLHMUITIMHBI
5.1. Jlekuun
Noe 1/ HaumMeHnoBaHue TeMbl Copnepxanue TeMbl (pa3aena)
II (paznena)
1 Moayns 1. [Ipenmer ruapora3ogMHaAMUKU M €ro MECTO B
I'mapomexanuka noarotoBke 6akanaBpoB. KpaTkas ucropus pa3BuTus
Tema 1. OCHOBHBIE | HAYKH.
(duzmyeckue cBoiicTBa | OCHOBHBIE IIOHATHSA u OIpeIeTICHUS

JKUIKOCTEN U ra3os.

ruaporazoauHaMuku. XKuakocts. Mojaenb CruionHon
cpeapl.  OcHOBHBIE  (U3NYECKHE  BEJIMYMHBI U
(busnueckue cBoiicTBa kuakocrei. OOo3HaueHUE WU
€IMHUIIBI U3MEPCHUS

Tema 2. OCHOBBEI
TUAPOCTATUKU u
KUHEMATHUKU.

Iunpocratuueckoe JaBJICHME W €ro  CBOWMCTBA.
JlaBieHune B TOKOSIIENUCS XKUAKOCTU. AOCOIIOTHOE U
M30BITOYHOE JTaBJICHUE, MAHOMETPUUYECKOE NTaBJICHHUE,
BakyyMm. [lpubopbl i u3MEpeHUs [aBJICHUS W
BaKyyMa.

Cuitbl, JEHCTBYIOIME B KHIKOCTSIX (MaccoBble U
MMOBEPXHOCTHBIC). AOCONIOTHBIN W OTHOCHUTEIbHBIN
nokoit skuakoctu. duddepeHnmanbuple ypaBHEHHS
Kugkoctr.  [loBEpXHOCTM  PaBHOTO  JIaBJICHUS.
OCHOBHO€ ypaBHEHME THAPOCTATHUKH.

3akonbl Ilackanmsgs m Apxumena. DmIOpbl J1aBIICHHS.
JlaBineHne KUIKOCTH Ha TIOCKYI0 M KPUBOJIMHEHHYIO
ITOBEPXHOCTH.

Crioco0bl onMcaHus ABUKEHUS )KUIKOCTH. Y paBHEHUS
Oamanca  Maccbl:  YpaBHEHHE  HEMPEPBIBHOCTH.
JIBrokeHUe KUAKOW YacTUIlbl. BuUXpeBoe ABUKCHHE
KUAKOCTH.  be3BuxpeBoe  TeUCHHE  KUIKOCTH
(MOTEHILIMAIbHOE TEUEHUE).

Tema 3. /IlunamMuka BSI3KOH U
HEBSI3KOU KMIKOCTH.

VpaBHeHUe  JIBWXKEHUS  KUIKOCTU. Y paBHEHHE
MOMEHTOB KOJIMYeCTBa JIBMDKCHHMSL.
HuddepeHmanbHoe ypaBHEHHE JIBHKCHUS KUIKOCTH
B HamnpspkeHusx. Y paBHeHue HaBpe-CTokca.

JAlmHaMUKa HEBS3KOH >XKUAKOCTU: AudpepeHIInaTIbHbIC

ypaBHEHUS JIBYDKEHU ST HEBSI3KOM KUJTKOCTH
(ypaBHeHus Diinepa). VYpaBHeHue bepHymmm mpis
YCTAaHOBUBIIIETOCS JIBYDKCHHS HEC)KMMaeMoi
KUIKOCTH, SHEpTeTHYeCKas WHTEPIpEeTALI
ypaBHeHUus: bepHymiu. YpaBHeHue bepHymum mis
peanbHOM  BsizKoM  xkuakoctu.  [lpakTtuueckoe
IPUMEHEHHE  ypaBHEHHS  bepHysum. TpyOxa

[Tpanarns, Bentypu, coruto. Auadparma. YpaBHeHue
bepnymmm mns peanbHbIX ra3oB. HHTerpajibHOE U
nuddepeHIaaTbHOe ypaBHEHUS SHEPTUH.
MopenupoBaHue  TMAPOJUHAMUYECKUX  SIBIICHUM.
Teopust mogobusa. Kpurepuu ruapoIuHaMHUUECKOTO
nogoous




Tema 4. T'uapaBauueckue
conportuBieHus. Mcreuenue
JKUIKOCTE M3 OTBEPCTUU M
HacaJIKOB.

Buner  conmporuBinenuii.  OCHOBHOE  ypaBHEHHE
paBHOMepHOro JBwxeHus. Kiaccupukauus norepb
HAIlOpa, pAaBHOMEPHOE U HEPABHOMEPHOE JBUKEHUE.
Ilotepn Hamopa ©pu pPaBHOMEPHOM JBHKEHUU
KUIKOCTH: JIAMUHAPHBIA  peXUM, TYypOYyJIECHTHBIN
pexuM aBMKeHUs xuakoctu. llorepu Hanopa mnpu
HEPAaBHOMEPHOM  JBUKEHMM JKUJIKOCTU (MECTHBIE
notepu). Kimaccupukanus rugpaBInuecKuX CUCTEM IO
COIIPOTUBJICHUSIM.

Hcreuenne udepe3 majioe HE3aTOIUIEHHOE OTBEPCTHE,
KO3(pPUIIMEHT cKaTUsl CTPYH, CKOPOCTHM M pPacxoja.
Hcreuenne mnopn ypoBeHb. McreueHne u3 OoOIbIINX
oTBepcTuid. lMIcTeueHne npU NEPEMEHHOM HAIOpE.
Hcreuenne yepe3 Hacagku. 3aTOILUIEHHbIE CBOOOIHBIE
TypOyJieHTHbIe cTpyu. McTeuenue ra3oB u3 OTBEPCTHI.
I'unpasnuueckuii pacuer TpybompoBoaoB. IIpoctsie

TPyOOIPOBO/IBI, CIIO)KHBIE TpyOONPOBOIBI,
TpyOONMPOBOJBI €  TIEPEMEHHBIM  PACXOJOM 10
nyTu. Pacuer MPOCTHIX TpyOOIIPOBOIOB.

'mapaBnuueckuii pacueT JIMHHOTO TpyOomnpoBoaa
MOCTOSIHHOTO nuaMerpa. Pacuer TpybOompoBoma c
IIOCIIEAOBATEIIBHBIM ~ COCAWHEHUEM, IAPAJUIECIbHBIM,
Pa3BETBIICHHBIM, C HENIPEPBIBHOM pa3favyei >KUIKOCTH.
MinpaBnuueckue XapakTepUCTUKU TPyOOIPOBOAOB.
I'mapaBnuueckuit  ymap B Tpybax, ¢dopmyna
/KykoBckoro.  Buabl  ruapaBiIddyeckKoro  yaapa.
SIBrieHME KaBUTALIUU

Tema 5. T'magpasnuueckue
MAaIIMHBI U TUPOIIPUBO.

OCHOBHBIE CBEJEHUS O TUAPABIMYECKUX MAIIMHAX U
TUJPOIPUBOJE. Hacocsr u rUapoIepe1ayn
(JtomacTHbIe, BUXPEBBIE u CTpyHuaThble,
rujipoauHamMuyeckue nepenauu). [lopiiHeBbie HACOCHI,
pOTOpHBIE TUAPOMAIIWHBI, POTOPHO- MOPIIHEBbIE,
IJIACTUHYATHIC,  IIECTEPEHYaThble U  BUHTOBBIE,
TUJPOLUINH]IPBI 151 TUAPOJIBUTATEIH.
I'mapoanmaparypa. ['maponpuBon, peryJmpoBaHue

Mopyns 2.

T'azonunHamuka

Tema 1. 3aKOHBI OBUXEHUSA
rasza

HcxomHple  COOTHOILIEHUS. YPABHEHUE  JIHEPIUM.
Kputnueckas u makcumaibHasi CKOpocTu rasza. Csizb
CKOPOCTH ra3a ¢ ceueHueM Mnotoka. 3akoH OopalueHus

BO3/JICHCTBUS. Bunsr cormen peanu3yromux
cBepx3BykoBoe TeueHue raza. Comno JlaBams.
Pexxumbl ero paboThI. [TapameTtpsl
M303HTPOIIUYECKOTO TOPMOXKEHUS rasa.

lNazonnnamuueckue  ¢yukuuu. HMcreyenue rasa.
OnHoOMepHOE  TeyeHue Tra3a C  TPEeHHEM U
YHEPrOOOMEHOM. Huddy3opsr. Kondyzopsr.
KEKTOPBI

Tema 2. BoaHbl gaBieHUS B
ra30BOM ITIOTOKE

BomHbl pazpexenus.

OCHOBHBIE PEICTABIEHUS O CKAUYKAX YIJIOTHEHMUSI.
OCHOBHBIE COOTHOWIEHUSI JUISl IPSIMOIO CKaydkKa
yIUIOTHEHUs. [laBileHHEe TOPMOXKEHUS 3a IIPSMbBIM
CKaUYKOM YIUIOTHEHMsSI. OCHOBHBIE COOTHOUICHUS IS
KOCOI'0 CKayKa YIUIOTHEHHS. 3aBHUCHUMOCTb HAKJIOHA
KOCOTO CKayka OT yIJla IIOBOPOTa IIOTOKA. YJIapHas




noJjsipa.

8 Tema 3. Teopus | [lonatue o mnorpanmyHoMm cnoe. VIHTerpanbHble
MOTPAHUYHOTO CIIOA XapPAKTEPUCTUKU MOTPAHUYHOTO ciosl. JlamMuHapHBI,
MEPEXOJHON M TYpPOYJIEHTHBIM pPEXUMBI TEUEHUS B
IIOTPAHUYHOM CIIOE.
Huddepennmanbuple ypaBHEHUS NOTPAHUYHOTO CIIOS
B HEC)KUMAEMOU U cxumaemMont cpene. MHTErpanbpHoe
COOTHOLIEHUE IMOTPAHUYHOTO CI1041. Pacuer
ITOrPAHUYHOTO CIOSI.
[TorpaHuuHBId CIIOM IpU HAJIUYUM IPOJOJBHOTO
rpaJueHTa JIaBJICHUSI. OtpbiB MOTOKA.
B3anmogelictBue NOTrpaHUYHOTO CJIOSI CO CKayKaMu
YIUIOTHEHUS. Y TIPABJIEHUE IOTPAHUYHBIM CIIOEM.
9 Moayns 3. Knaccudukanus Bo3aylIHbIX Cy10B.
AspouHaMHKa AspoarHaMUYeCKUEe CHIIBI U MOMEHTBHI. CHCTEMBI
Tema 1. OOmme cBeaeHUs! O | KOOPIAMHATHBIX OCEH.
JeTaTeNbHBIX ammnapaTtax u |l eomerpuueckue XapakTepUCTUKH KPbUIa U TPOUIIS.
1704 a3pOAMHAMUYECKUX | ASpOJMHAMMYECKUE XaPaKTEPUCTUKU HPOoPMiIst U
XapaKTEpUCTUKAX CEUEHMUS KPbLaA.
10 Tema 2. Ilpoduns u kpsuto | Dopmyna Kykockoro. Popmyma YamaeirmHa o

KOHCYHOTI'O pa3maxa B
HCCO)KUMACMOM ITIOTOKEC

PE3yIbTUPYIOLLIEH CUIIE JABIICHMUS.

ToHkuil npoduib Kpbljla B HECKUMAEMOM ITOTOKE.
Teopust TOHKOTO ITPOPUIIS.

OcobeHHOCTH O0TEKaHMS Kpblla KOHEUHOT'O pa3Maxa.
Buxpesbie cuctemsl KpbLia.

OcHoBBI Teopun Hecyuie auHuu. [loHsATHS O CKOCe
MOTOKAa U UHIYKTUBHOM COIPOTUBIICHUU KpbLIA.
Omnpenenenne Ko3(hPUIMEHTOB IMOIbEMHONW CHIIBI U
MHJIYKTUBHOTO COINPOTUBJICHUS KpbUIA HA OCHOBE
TEOPUU HECYIEH JINHUU.

Teopus Hecyliel MOBEPXHOCTH. MeETOJ AUCKPETHBIX
BUXPE.

IlogpemHass cuina W HMHAYKTUBHOE COIPOTUBIJICHUE
KpbLIa MAJIOr0 YUIMHEHUS [IPU MAJIbIX YIJIaX aTaKHU.
AspoanmHaMUYECKue XapaKTepUCTUKU KpbLIa
OoNBIIOr0  YUIMHEHUs] NOpu  OOJbIIMX  yIJlax
ataku. O0TeKaHUE KPBIJIbEB MAJIOI0 Y/UIMHEHUS U UX
A3POJMHAMUYECKHUE XAPAKTEPUCTUKU MPU OOJIBIINX
yrjaax aTakH.

11

Tema 3. Ilpodunp u KpbLIO
KOHEUYHOTO pa3zmaxa B
JI03BYKOBOM u
CBEPX3BYKOBOM IMOTOKE

[TonsiTue 0 kpuTHUecKoM umnciie M.

BnusiHue  ckuMMaeMOCTM  Ha  a3pOoAMHAMUYECKUE
XapaKTepUCTUKu mpoduits u Kpbiia mpu M1 ¥Mkp
OOtekanue mnpouias 3aKPUTUYECKUM TO3BYKOBBIM
MOTOKOM. BOJTHOBOE conpoTUBIIEHHE.
A3poAMHAMUYECKUE XaPAKTEPUCTUKU CTPEIOBUIHOTO
KpbLJIA.

Ilitockast IacTUHKA B CBEPX3BYKOBOM ITOTOKE.
OOTrekaHue TOHKOTO MNpoduis  CBEPX3BYKOBBIM
MTOTOKOM.

OcobeHHocTu 0OTEKaHUs KpbUla KOHEYHOI'O pa3maxa
CBEPX3BYKOBBIM ITOTOKOM

AdBpOAMHAMHUYECKNE XAPAKTEPUCTUKU TPEYTrOIbHBIX
KPBbUIbEB.  ADPOIMHAMUYECKHE  XapaKTePUCTUKHU




CTPCIOBHUAHBIX KPBUIBEB B CBEPX3BYKOBOM ITOTOKE.

12
XapaKTEPUCTUKU
JIETATEIbHBIX AIIapaToB

Tema 4. AspoauHaMHUUYECKHE
KOPIIyCOB

Pacuer cubl COIIPOTHUBIICHUS TCJIa BpAIICHUA IIPpU
1 =0.

HOpMaHLHaSI Crhjila © MOMCHT TaHTa>XXa TCJIa BpallCHUA
IIPpHU MaJIbIX yIJlaX aTaKH.

HopMaanaﬂ ChUJIa KOpPIIyCa, BbI3BAHHASA OTPbLIBOM
IIOTOKA.

13
XapaKTCPUCTUKHU

IpOAOJIBbHOM ABHXKCHUU

Tema 5. AspoauHamuueckue

JICTATCIIbHOI'O aIllrapara 1mpu

ABpOoAMHAMUYECKHE XaPAKTEPUCTUKU KOMOHMHALUU
KOpITyca C KPbLJIOM B CPEAHEM IOJI0KEHUU.

Ckoc moOTOKa OT KpbUula U €ro BIUSHHE Ha
a3pOIMTHAMUKY OTepEeHUsI. Koaddumuent
TOPMOXEHHS MOTOKa y omepeHus. [logpemuas cumia
OTIepEHUs C PYJISIMHU, PACIOJIOKEHHBIMH BJIOJIb 3aIHEN
KPOMKH.

ComnpoTuBiIeHHE JIETaTENIBHOTO ammapata. MOMEHT
TaHTaXXa JIETATEJILHOTO almnapara.
Bnusnue dbopmbI KpblIa U
a3pOIMHAMUYECKOE Ka4yecTBO
arnmnapara.

Ilonarue o GanmancupoBke. BnusiHue OanaHCUPOBKU
Ha MOABEMHYIO CHITY JIETATEILHOTO almnapara.

KopIyca Ha
JIeTaTeIbHOTO

5.2. IlpakTHyeckue 3aHATUS

HaumeHoBaHue TEMBI

CopaepxaHue TeMbI

OCHOBBEI
KUHEMATUKHU

TNAPOCTATUKHU u

1. 'mapocTaTuyeckoe 1aBJIEHUE B )KUIKOCTHU

2. Cuna naBieHUs KUJIKOCTH Ha IJIOCKUE TOBEPXHOCTHU
3. Cuma fgaBleHUsS J>KUJKOCTH Ha KPHUBOJMHEHHbIC
MMOBEPXHOCTHU

JluHaMMKa BSI3KOM U HEBSI3KOU
KUJIKOCTHU

1.  Pexumsbl
HEPa3PBIBHOCTU.
2. YpaBHenue bepnymim.

TEUECHUsS]  KUJIKOCTU.  YpaBHEHUE

I'mapaBnuueckne CONMPOTHUBIICHUS.
HUcteuenue JKUJIKOCTEN u3
OTBEpPCTUU U HACAJIKOB

1. McTeuenne KuIKOCTH Yepe3 OTBEPCTUS U HACAIKU.
2. PacueT npocThIX TPyOOIIPOBOIHBIX CHCTEM.
3. Pacuet cloXHBIX TPyOOIIPOBOIHBIX CUCTEM.

3aKOHBI JBMOKCHUSA Ira3a.

ITporuecce! TeueHus rasa mo TpyoonpoBogaM

5.3. JIaGopaTopHble 3aHATHUS

HaumMenoBaHue TeMbl

COI[ep)i(aHI/IC TCMBbI

UccnenoBanrie  OTHOCUTEILHOIO
OKOS JKUIKOCTU BO
BpalllaroIeMcsi COCy/Ie

DKCnepruMeHTaIbHOE OmpeneieHne (GopMbl CBOOOTHOM
MIOBEPXHOCTU KMIKOCTH BO BpalIaIOLIEMCsl COCYIE.
[TocTpoenune 3MOPBI U3OBITOYHOTO JABIECHUS KUIKOCTU
Ha CTEHKH JHO COCY[a.

Onpenenenue KPUTUYECKOTO
3HaueHus uucia PenHombaca npu
TEUEHUU IKUJIKOCTU B  TpyOe
KPYIJIOTO MONEPEYHOT O CEUEHHUS.

HaOmronenne 3a pasiauyHbIMU pPEXKUMAMHU JABUKEHUS
KUJIKOCTHU B TPyOe U omnpernenenue uncia PeitHonpaca.

N3yuenne 3akoHa COXpaHEHUS
SHEPruu INpPHU TEYEHUU KUIKOCTH
o TpyOONmpOBOAY NEPEMEHHOIO
CEeUeHUsI.

VYcraHoBNeHNE aKTOB NPEBPAIICHUS SHEPIUM B TpyOe
nepeMeHHoro cedenus. IloctpoeHne nbe3oMeTpuIecKon
Y HAITOPHOM JIMHUM.




Ornpenenenrie MoTeph Haopa Mpu
BHE3AITHOM PACUIMPEHUU.

Onpez[eneHI/Ie OKCIICPUMCHTAJIBHOI'O B TCOPECTHUYCCKOI'O
3HA4YCHUA KOC—)(i)(bI/II_II/IeHTa r'uApaBIMYCCKOI'O TPCHUS.

Omnpenenenne ko3 ¢unmenta [ O3ZHAKOMIIEHUE C BHJIAMH IIOTEPh JSHEPrUU W3- 3a

THJIPABINYECKOTO TPEHHMSI. nedopmanuu MOTOKA, MOJTy4YeHUE HABBIKOB
OTIpe/IeIICHHSI noTeph Harnopa B MECTHBIX
THPABINYCCKUX COIPOTHBIICHUSIX u
OKCIIEPUMEHTAIbHOE  OmpeneieHne  Koddduimenta
MECTHOT'O COTIPOTHUBIICHHSI.

Ketic-3anayva: [MpoBectu pacuer  TpybompoBoga ¥ moaoOpaTh

I'mapaBnuueckuit pacyer
Pa3BETBIEHHOTO TPYOOIIPOBOIA.

XapaKTepUCTUKU TPYO Maructpaid U OTBETBIIECHUS,
paccuuTaTh NMOTEPU HA TPEHUE B OCHOBHOM MATUCTPAIIN
U B OTBETBJICHUSIX, TOJOOPATh MapKy Hacoca.

Keiic-3amaua:
Omnpenenenne paboyero pexuma
JIOTIACTHOTO HAacoca.

OnpenenuTh mapameTpbl paboyero pexuma J0nacTHOTO
Hacoca. OmnpenenuTh, KaK U3MEHHUTCS PadOUMil pexrM
Hacoca: eclii M3MEHUTb CKOPOCTh BpallleHUs pabodyero
KOJleca Hacoca; €cld IPOU3BECTH OJHOBPEMEHHOE
napasuieJIbHOe WIH MOCIeI0BATeIbHOE BKIIIOUYEHUH JIBYX
OJIMHAKOBBIX HACOCOB.

N3zyuenne npubOpoB U METOJOB
OIpe/iesICHUs JaBICHUS.

N3yueHnne npubOpoOB U METOJIOB U3MEPEHUS TaBJICHUS.
Hayuuthcs onpenensaTh BU U3MEPSIEMOTrO J1aBJICHUS IO
MMOKa3aHUSIM JaTUMKa MaJIOTO JaBJIEHUS B 3aBUCUMOCTH
OT crmoco0a ero MOJKIIOUEHHS K HaIlopHOH TpyOke
ITuto.

Mzyuenue wmerona onpeaeeHus
pacxoga BO3AyXa IO M3MEHEHUIO
JIaBJIEHUS B OTCEYEHHOM OOBEME.

N3yueHne merona ornpeaeneHusl pacxoja Bo3ayXa IpU
€ro UCTEUEHUH U3 pe3epByapa U3BECTHOIO 00bEMA.

N3yueHne 3akoHa COXpaHEHUs
SHEPruu MpU TEYEHUH BO3IyXa IO
TpyOOIpoBOIY MEPEMEHHOIO
CEUeHUSI.

HN3ydyeHne 3aKOHA COXpPAHEHWSI HEPIUU NPU TEUCHUU
BO3/lyXa II0 ITHEBMOCHCTEME MJIM TpyOOmpoBOMdY,
M3y4YeHUE ypaBHEHUS bepHy/uIn MW  MNOCTPOEHUE
HAIMOPHOM W TbE30METPUUECKON JIMHUN TPU TEYECHUU
BO3/lyXa MO TPyOOIPOBOY IEPEMEHHOTO CEUCHUS.

Keiic-3amaua:
lazonmHaMuyeckuii pacu€r coria
JlaBais.

[IpoBenenne ra3oJMHAMHYECKOrO  pacyéra  CoIlia
JlaBans, oOecreuMBAIOIIEr0 Ha PACYETHOM DPEKUME
3aIaHHBIN pacxoj rasa, onpeaeaeHue NpouiIs comia u
0000IIUTH MOTyUYECHHBIE PE3YTbTATHI.

HccnenoBanue 111200
pacrpesenieHus  ckopocrtei (1o
BEJIMYMHE JTUHAMUYECKOTO
JABIICHUsI) TIPU TEYCHUHM BO3IyXa
10  TpyOOIPOBOAY  KPYIJIOTO
CCUCHHMS C TIOMOIIBIO TPYOKH
ITuTo.

DOKCIEpUMEHTAJIbHOE H3yUeHUE paCIpefesIeHus] TOoJIs
CKOPOCTEH MO CEUEHUIO TPYOBI.

NccnenoBanue ucreueHus BO3ayxa
U3 pecuBepa: JI0- KPUTHUYECKUH,
KPUTUUYECKUM PEKUMBI TEUEHUS.

Nzyuenne BO3MOYHOCTHU IKCTIEPUMEHTAIIHHOTO
MCCIICTIOBAHUS TIpOIlecca UCTEUEHUS BO3IyXa U3 EMKOCTH
BBICOKOTO JIaBJICHHS Yepe3 Majioe OTBEpPCTHUE IIPH
JIOKPUTUUECKOM 15 KPUTHYECKOM peKrIMax
aanadaTHYECKOIO TEUEHUS.

MopenupoBaHnue rpouecca
o0TekaHus Heyg00000TeKaeMbIX
TEN JTAMUHAPHBIM IIOTOKOM

[TpoBeneHne MonaenUpoOBaHUS C TIOMOIIBIO  CPEbI
Comsol Multiphysics nporiecca oOTeKaHus
JJAMUHApHBIM  IIOTOKOM  BSI3KOH  HEC)KHUMaeMoi




KHUTKOCTH KHUJIKOCTH HEeygo0000TeKaeMbIX TN I HATJISTIHOMN
BU3YyaJIM3allMd TOTPAHUYHOTO CJIOSI M €ro OTPhIBA OT
MMOBEPXHOCTU OOTEKAEMOT0 Tela.

MoaenupoBanue npouecca | [IpoBenenne MoaeIupoBaHUS C IOMOUIBIO  CPEIBI

o0TeKaHUs cummerpuuHoro | Comsol Multiphysics npoiiecca o0TeKaHUs

A3POIMHAMUYECKOTO npoduis | JaMUHAPHBIM ~ TOTOKOM  BSI3KOM  HEC)KHMMaeMOU

MMOJT pa3HbIMU yIJaMH  aTaKH | KUIKOCTH CUMMETPHUYHOTO a3pOJIMHAMUYECKOTO

JTAMUHAPHBIM TTIOTOKOM KHJIKOCTU | MPO(MIIS MO pa3HBIMHM YIIIAMU aTaKu IS HATJISITHOM
BU3yaJIU3allUd TOTPAHUYHOTO CJIOSI U €ro OTPhIBA OT
MTOBEPXHOCTH 00TEKaeMOTo TeJa.

6. CAMOCTOSATEJIBHAS PABOTA

Ne | HaumeHnoBaHue TemMbl Coneprxanue TeMbl (pasaena) TpynoemkocTs
/I (pa3znena) B
aKaJIeMUYECKHUX
yacax

| Mopyis 1. I[ToaroroBka Kk UTOrOBOMY TECTY. 1
I'mppomexanuka
Tema 1. OcHoBHbIE
(u3mUeckne CBOWCTBa
XKUJIKOCTEN U ra3os.

2 Tema 2. OcHosbl | [TogroroBka K MpaKTUUECKOMY 3aHATHIO. |4
TUAPOCTATUKU u | [TonroroBka K BBIMOJIHEHUIO M 3allUTE
KWHEMATHUKH. nmaboparopueix pabor. IloaroroBka K

WHIUBUAYAIbHOU pabote. IloaroroBka k
HUTOTOBOMY TECTY.

3 Tema 3. [Iunamuka | [logrotoBka K NpakKTUYECKOMY 3aHSATHIO. |4
BSI3KOM W HeBs3koH | [TonroToBka K BBIMNOJHEHUIO U 3allUTE
KUIKOCTH. nmaboparopubix pabor. IlogroroBka k

MHIUBUAYAIbHON paborte. IloaroroBka k
UTOTOBOMY TECTY.

4 Tema 4. | IloaroroBka K MpaKTUYECKOMY 3aHsTUIO. | 10
I'mppaBnuueckue IToaroTroBKa K BBINNOJHEHUIO U 3alIUTE
COIIPOTUBIICHUS. maboparopubix pabor. IlogroroBka K
HcteueHnue xunkoctel | MHOUBUAYaIbHOH  pabote.  BolmonHeHue
u3 OTBEpPCTUIL u | kelic- 3agaun. IloaroTroBka K HUTOTOBOMY
HACaKOB. TECTY.

5 Tema 5. | Bemmonuenune keiic- 3agaun. [logroroska x |6
IM'mapaBnuueckue UTOTOBOMY TECTY.

MaIlIMHbI u
TUJIPOTTPUBOI.

6 Mopyns 2. I[logroroBka K MNpPaKTUYECKOMY 3aHATHIO. |9

lMazonnnamuka [ToagrotoBka K BBINOJHEHUIO U 3alIUTE
Tema 1. 3axoHsl | 1abopaTOpHbIX paboOT. BeimonHeHue kelic-
JIBIDKEHMS Ta3a 3agaud. [loAroToBKa K ”TOrOBOMY TECTY.

7 Tema 2. Bonnsl | [TogroroBka k M”TOrOBOMY TeECTY. 3
JABJICHUsI B Ta30BOM
MOTOKE

8 Tema 3. Teopus | [ToaroToBKa K UTOTOBOMY TECTY. 3
ITOrPAHUYHOTO €105

9 3auer IToaroroBka k 3aueTy 19.8




10 [ Moayns 3. IloaroToBka K BbIDOJNHEeHUIO U 3arnute | 20
AspoauHaMuka nmabopatopueix pabor. IlogroroBka K
Tema 1. OOmue | uToroBomy TecTy.

CBEIICHUS 0
JIETaTeJIbHBIX
anmapaTax u ux
A3POJMHAMUYECKUX
XapaKTepUCTHKAX

11 |Tema 2. Ilpoduns wu |IloaroroBka Kk UTOTOBOMY TECTY. 5
KPBLIO KOHEYHOTO
pa3maxa B
HEC)KHMAEMOM TTOTOKE

12 | Tema 3. Ilpoduns u |IloaroroBka Kk UTOTOBOMY TECTY. 5
KPBLIO KOHEYHOTO
pa3Maxa B JI03BYKOBOM
u CBEPX3BYKOBOM
MOTOKE

13 | Tema 4. | IlogroroBKka K M”TOrOBOMY TECTY. 5
As3poIMHAMUYECKHE
XapaKTEPUCTUKHI
KOPILYCOB
JIeTaTeJIbHBIX
armnapaTroB

14 | Tema 5. | [ToaroToBKa K UTOTOBOMY TECTY. S
AspoMHAMUYECKHE
XapaKTEePUCTUKHU
JIETATEeJIbHOTO
anmnapara npu
MPOI0JIbHOM
JIBYDKCHUH

15 | KypcoBas pabora BeimonHenue wu  moAroTroBka K - 3amure | 32
KypCOBOI1 paborTe.

7. OBPA3OBATEJ/IbHBIE TEXHOJIOT'U
B cootBercrBue ¢ TpeboBanusimu PI'OC BO no HampaBieHUIO MNOATOTOBKH peaii3alius
KOMIIETEHTHOCTHOTO TIOJIXO/la MPEAyCMAaTPUBAET HCIIOJIb30BAHME B Y4E€OHOM IIpoIliecce
AKTUBHBIX U UHTEPAKTUBHBIX (DOPM IPOBEIECHUS 3aHATUH.
[Tpu peanuzanuu qucuUIUIMHBL «I Maporazoa’poIMHAMUKa», UCIIOJIb3YIOTCS TPAJIUIIMOHHbIE
Y COBpEMEHHbIE 00PA30BATEIbHbIE TEXHOIOTHH.
[Tpu uTeHnn JEeKIUi MO JAaHHOW AMCUMIUIMHE WUCHOJIB3YETCS aKTUBHBIE METOMIBI OOyUEHUS:
nmpoOiieMHast JICKIUs, JIeKuus npe3eHTarus. Ilepenm wu3ydyeHumeM pasaena oOO3HaUYaeTCs
npo6sieMa, Ha pelieHne KOTOpoi OyAeT HampaBjeH BeCh MOCIEAYIOIUNA MaTepuall JaHHOTO
pasnena. Ilpyu ureHHMM JeKIMI HCHONB3YIOTCS MYJIbTUMENMIHBIE IMPE3EHTAIMU, BHJIEO-
JIEMOHCTPAIUH.
Ha npaktuueckux u 1abopaTOPHBIX 3aHITHSX MCIOJIB3YETCS METOJ TPYNIIOBOTO PEIICHUs
TBOPUYECKHUX 3a7a4, METOJ 1e0aTOB.
ITpu npoBeneHnn 1a0OPATOPHBIX 3aHATUN CTYAEHTAM BbIIAETCS 3aJaHue sl IOATOTOBKHU K
BBIIIOJIHEHUIO J1abopaTopHON paboThl. Ilepen BbloOIHEHHEM pabOTHI ¢ IpenojaBaTeIeM
obcyxnaaercs Lenb paboTel U Xxon ee BbinoiHeHusa. Ha srame 3amutel paboOThl CTYAEHT
CAMOCTOSITEIbHO ~aHAM3UPYET JOCTUTHYTHIE PE3yJIbTaThl C PpA3HBIX TOYEK 3PEHUs,
BBIJIBUTAET TUIIOTE3bI U JI€JIAeT BBIBOABI, UCXO/AS U3 1IeNIh PaOOTHI.
N3 coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH MPUMEHSIOTCS HWH(OPMAIIMOHHBIEN
KOMITBIOTEPHBIE TEXHOJIOTUH C TIPUBJICUEHUEM K MTPETIOIaBAHUIO MYJIbTUMEINIHHON TEXHUKH.



MeTtoabl KOHTPOJISI: HTOTOBOE TeCTUpOoBaHUEe. MITOroBBIe TECTHI TTO0 MOJYJISIM pa3MeEIeHbI B
3JIEKTPOHHOM Kypce «['maporazoguHaMHUKa» pPa3MEIICHHOM B MOJAYJIbHONH OOBEKTHO-
OPUEHTUPOBAHHOMN TMHAMMYECKOH yueOHol cpene  Moodle Ha caiite AMIY  http://
moodle.amursu.ru/ [http://moodle.amursu.ru/]

8. OUEHOYHBIE CPEJCTBA JJI IPOMEXYTOYHOM ATTECTALIUU
Onucanue nmokaszaTtejeil 1 KpUTEPUEB OLICHUBAHUS KOMIIETEHIIMI Ha Pa3IMUHbBIX 3TAlax UX
dbopMupoOBaHUs, OMUCAHUE IIKAJl OLICHUBAHMS, TUIIOBBIE KOHTPOJIbHBIE 3aJaHUS U HHBIE
MaTepuajbl, HEOOXOAUMBbIEC Il OLIEHKU 3HAHUM, YMEHMI, HABBIKOB, XapaKTEpPU3YIOIINX
aTanbl GOPMHUPOBAHUS KOMIIETCHIIUN, a TaK)Ke METOJAMYECKHUE MaTepHAJIbl, ONPEILISIONINue
MpoLEeaypbl OLEHUBAHUS 3HAHUN, YMEHUI W HABBIKOB OTpaXXeHbl B (POHIE OIEHOYHBIX
cpencTB no nucuuiuinHe «'maporazoaspoanHaMuKay.

ITprmepHBIE BOTPOCHI K 3a4€Ty

5 cemecTp

1. Mopens crimontHoi cpenbl. Mojienb HecxknumaeMoit cpebl. O01as MocTaHOBKA 3a1auH.

2. OcHOBHBIE (pu3MYECKHE BETMUMHBI M (PU3HMUYECKHE CBOMCTBA >kuAKocTel. OO0o3HaUeHUE U
€IUHUIIBI U3MEPEHUs. MaKpOoCKOMUUecKre mapaMeTpbl U (GYHKIIUM COCTOSIHUS CPEIbI.

3. laBileHMe  KUIOKOCTH. PaBHOBecHME  KHUOKOCTH. AOCOIIOTHOE HM  HM30BITOYHOE
JlaBJIEHUE, MAHOMETPUYECKOE AaBlIeHHe, BakyyM. IIpuOopbl 11 U3MepeHusl OABICHUS U
BaKyyMma.

4. AOGCOMIOTHBIA U OTHOCUTEIbHBIH TMOKOW XUAKOCTH. CHIibl, JEHUCTBYIOIIME HA >KUIKUH
o0bveM. [luddepeHnmaapHple ypaBHEHUS JKUIKOCTU. ITOBEPXHOCTH pPaBHOTO JdaBIICHHS.
OcHoBHOEe ypaBHeHHME ruApocTaTuku. [uddepeHunanbHoe ypaBHEHHE pPAaBHOBECHS
(ypaBHeHUE Diiniepa).

5. 3akon Ilackans. Dmnropsl naBieHus. JlaBieHue RUAKOCTH HA TJIOCKYIO M KPUBOJIMHEHHYIO
MMOBEPXHOCTH.

6. OTHOCUTENIBHOE PABHOBECHE JKMIKOCTU IPHU TMOCTYNATEIBHOM PAaBHOYCKOPEHHOM
JB>KEHHMH COCYIa U BO BPAILAOLIEMCS COCY/IE.

7. OCHOBBI KMHEMATHKHM >KUJIKOCTM M rasa. MeToabl KUHEMAaTHYECKOTO HCCIENOBAHUS
crutontHo# cpenpl. Kitaccudukanus 1BUxkeHus Kuakocteid. Pacxor KuakocTu.

8. YpaBHeHHe Hepa3pbhIBHOCTU (ypaBHeHUe OajlaHca macchl). JImHum Ttoka. TpyOka Toka.
CrpyiiHasg MOJIelb TOTOKA.

9. JIBmKeHUE )KUAKOU YaCTHUIIBI.

10. BuxpeBoe aBmxkeHue XUAKOCTH. Buxpb mnonsi. BuxpeBas nuHusi. BuxpeBoil mIHYyp.
BuxpeBas TpyOka. TeopeMbl 0 BUXPEBOM JABUIKEHUU U CIIEJICTBUS U3 HUX.

11. be3BuxpeBoe TeUueHHE KUAKOCTH (MOTEHUUAIbHOE TeueHue). [loTeHuman CKOpOCTH.
Ypasuenue Jlannaca. @yHKLIMSA TOKA.

12. YpaBuenue pasmxkeHusa xuakoctu. llepBasi Teopema Oinepa. YpaBHEHME MOMEHTOB
KOJIMUECTBA IBUXKEHUS (BTOpOE ypaBHEeHUE Diliepa).

13. HuddepenimanbHoe ypaBHEHUE IBUKEHUS B HATIPSIKEHUSX.

14. Juddepennmanpusie ypaBHeHnss Hasbe- CTokca m ux pemeHus (ypaBHeHHeE Oilepa,
ypaBHenue I'pomexu- Jlemba, unrerpan Komu-Jlarpanxa).

15. YpaBHenue bepHysu i1 yCTAaHOBUBILETOCS IBUXKEHUS HECKHMAEMOM KUAKOCTU U €ro
aHaJIu3.

16. VYpaBHenue bepHymm i MoToka peaabHON XUAKOCTH. YpaBHeHue bepHymm s
peajbHbIX T'a30B.

17. IlpakTudeckoe mpuMmeHeHue ypaBHeHus bepuymm (TpyOka Iluto, TpyOka Ilpanms,
TpyOka Bentypu, como, qruadgparma).

18. HurerpanbHoe u quddepeHimaibHOoe ypaBHEHUS SHEPTUU.

19. MoaenupoBaHue TUIAPOIUHAMUYECKUX SIBJICHUM.

20. Teopus nonobus. Kpurepuu ruApoAMHAMUYECKOTO TOA00US

21. Bunpbl conpotuBiieHnii. OCHOBHOE YPABHEHUE PABHOMEPHOI'O ABUKCHUS.

22. Krnaccuduxaius norepb Haropa, paBHOMEPHOE U HEPAaBHOMEPHOE JBUKEHUE.



23. Ilotepu Hamopa NOpU PABHOMEPHOM [JIBUXKEHUM S>KUJIKOCTH: JIAMUHAPHBIA PEXKUM,
TYpPOYJIEHTHBIN PEXKUM ABUKEHUS KUJIKOCTH.

24. Tlotepu Hamopa MpU HEPABHOMEPHOM JIBUKEHHUU KUIKOCTU (MECTHBIE IOTEPH).

25. Knaccudukanus ruipaBIndecKuX CUCTEM 10 CONTPOTUBIICHUSIM.

26. HMcreuenne depe3 Majoe HE3aTOIUICHHOE OTBEpCTHE, KOIPPHUIIMEHT CXKATHUS CTPYH,
CKOPOCTH M pacxoja.

27. Hcreuenue noa yposenb. Mcreuenue u3 Oomapiux orsepctuit. Mcreuenune us3 cocyna npu
MepeEMEHHOM HaIope.

28. HcredeHue )KUAKOCTU Yepe3 HACATKU.

29. Haznauenue u kjiaccudukaiys TpyOOIpOBOJOB M PAcXo0B. | MApaBINYECKUd pacueT
MPOCTOTrO TPyOOIIPOBOIA.

30. 'mapaBnuyeckuii pacueT JIIMHHOTO TPyOOIIPOBOJIa MOCTOSHHOIO JUaMeTpa.

31. Pacuer TpybompoBOoJa C MOCIEAOBATEIbHBIM  COCIMHEHHEM, MapajlieIbHbIM,
Pa3BETBJIEHHBIM, C HEMIPEPBIBHOM pa3iaveil KUJKOCTH.

32. I'mapaBinyeckue XapakTepPUCTUKHU TPYOOIIPOBOJOB.

33. I'mapaBnmuueckuit ymap B TpyOax, popmymna KykoBckoro. Buasl TuapaBimdeckoro
yaapa. SIBjieHue KaBUTaIUM.

34. OcHOBHBIE CBEACHHUS O THAPABIMYECKMX MalIMHAaX u TruaponpuBonge. Hacocel u
rugpornepenayu (JIomacTHble, BUXPEBBIE U CTPYHUAThIE, TUAPOJIUHAMUYECKUE TTepe1adn).

35. IlopuiHeBble HACOCHI, POTOPHBIE TUIPOMAIINHBI, POTOPHO- MOPIIHEBBIC, MIACTUHYATHIE,
LIECTEPEHYAThIE U BUHTOBBIE, TMAPOLUIUHAPHI U TUAPOABUTATEIIHU.

36. I'mnpoanmaparypa. ['maponpuBoa, peryJinpoBaHue

37. I'azonunamuka. HMcxogHble cooTHOlIEHUs. YpaBHeHME »sHepruud. Kputuueckas wu
MaKCUMajbHasl CKOpOCThb rasza. IlapaMeTpbl H303HTPOMUYECKOTO TOPMOXKEHHUS Trasa.
lazommnammueckue pynxkumm [ ([100), (L10), (K1 ).

38. CBs13b CKOPOCTH Ta3a C CEUCHHMEM MOTOKa. 3aKOH oOpalleHus Bo3aeicTBus. VcreueHue
raza. ['eoMerpuueckoe BO3JIEHCTBME HA Ta30BBI MOTOK. Buubl comen peaausyrommx
CBEPX3BYKOBOE TEUECHHE rasa.

39. OpHOMEpHOE TeueHue ra3a ¢ TpeHueM u sHeproooMeHoM. Anddy30psl. DKEeKTOPHI

40. BouHbI pa3penieHusl.

41. OcHOBHBbIE MPEJICTABIIEHUS O CKAUKaX yIUIOTHEHMUSI.

41. OcHOBHbBIE COOTHOIIIEHUS JIsSI MIPSIMOTO CKauKa YIUIOTHEHUSs. JlaBlieHre TOPMOKEHHUS 3a
MPSIMBIM CKAYKOM YTUIOTHEHMSI.

42. OCHOBHBIE COOTHONIIEHHUSI JJIsi KOCOrO CKaukKa YIUIOTHEHUS. 3aBUCUMOCTb HAKJIOHA
KOCOTO CKayKa OT yIJja IIOBOPOTa IOTOKA. Y 1apHasl MoJisipa.

43. TlonsiTie O MOTPaHUYHOM clioe. MIHTerpaibHble XapaKTEPUCTUKU MOTPAHUYHOTO CIIOSI.
JlamuHapHbIl, TEpexoAHON U TYpOYJIEHTHBIN PEKUMbI T€UEHUS B IOTPAHUYHOM CIIO€.

44. uddepeHinanbHble ypaBHEHUS MOTPAHUYHOTO CJIOSI B HECKMMAEeMOW W CKUMAeMOU
cperne.

45. VHTerpajabHO€ COOTHOIIEHUE MOTPAHUYHOTO cJ10s1. PacuyeT morpaHU4HOTO CIOS.

46. TTorpaHu4HbIN CIION MPU HATUYUHU TPOAOJILHOTO TpagueHTa faBieHuss. OTpbIB MOTOKA.
47. B3auMoJIeliCTBUE IIOTPAHUYHOTO CJOSI €O CKayKaMHu YIUIOTHEHUS. YIpaBJI€HUE
MOTPAaHUYHBIM CIIOEM.

ITpumepHbIE BOIPOCHI K 9K3AMEHY

6 cemecTp

1. Knaccuduxamus BO3AYIIHBIX CYIOB. A3pOAMHAMUYECKUE CUJIBI 1 MOMEHTHI. CHCTeMbl
KOOPJIMHATHBIX OCEH.

2. T'eomeTpuyeckne  XapaKTEPUCTUKU  KpbUla ®W  mpoduiasd.  A3pOauHAMUYECKUE
XapaKTEPUCTUKU TPODUIIS ¥ CeUSHUS KphLla

3. ®opwmyna Kykosckoro. @opmyna Harmisiruia o pe3yJIbTUPYIONIEH CUJie TaBIICHUS.

4. ToHkuii npoduib Kpbljia B HECKUMAEMOM MOTOKE. Teopust TOHKOTo mpoguIs.

5. OcobeHHOCTH 0O0TEKaHUS Kpblla KOHEUHOT O pa3Maxa. BuxpeBbie CUCTEMBI KpbLIA.

6. OcHoBBl Teopumu Hecyuiei JnuHuUU. [loHSTUS O CKOCe TOTOKA UM HHAYKTUBHOM
COIPOTHUBJIEHUHU KpPbLIA.

7. Onpenenennie KO3(DPUIMEHTOB MOABEMHONW CUIIBI U HMHAYKTUBHOTO COIPOTHBIICHUS



KpblIa HA OCHOBE TEOPUHU HECYILIEH JIMHUU.

8. Teopus Hecylel MOBEPXHOCTU. MeTO1 IUCKPETHBIX BUXPEH.

9. IloagbemHas cuia U UHAYKTUBHOE COMPOTUBIIEHUE KPbLJIA MAJIOT0 YAJIMHEHUS IPU MaJIbIX
yrilax aTak.

10. AsponrHaMHYeCKUE XapaKTECPUCTUKHU KPbljia OOJIBIIOTO yIJIUHEHUS TIPU OOJIBIITUX yTiIax
aTakH.

11. OOrekaHue KpbUIbEB MAJIOTO YAJIMHEHUS U UX a3POJIMHAMHYECKUE XapAKTEPUCTUKU MTPH
Oonbiux yriax araku. [ToHsTue o kpuTuyeckoM yucie M.

12. BrnusitHue cKMMaeMOCTH Ha a’3pOJIMHAMUYECKHE XapaKTEPUCTUKU MPOQUIIsl U Kpbljia IpU
M1 < Mkp

13. O6Tekanne MpoduIIs 3aKPUTHIECKUM JO3BYKOBBIM ITOTOKOM. BOJTHOBOE cOmpoTUBIIEHNE.
14. AspoarHaMUYeCKHE XapaKTePUCTUKU CTPEIOBUAHOTO Kpbuta. Ilmockas miaacTuHka B
CBEPX3BYKOBOM IOTOKE.

15. OOtexkaHue TOHKOro MPOMWIS CBEPX3BYKOBBIM IMOTOKOM. OCOOEHHOCTH OOTEeKaHMS
KpblIa KOHEYHOT'O Pa3Maxa CBEPX3BYKOBBIM IIOTOKOM.

16. AsponrHaMHYeCKUE XapaKTEPUCTUKH TPEYTOJbHBIX KPBUIbEB. A3pPOIWHAMUYECKUE
XapaKTEPUCTUKU CTPEJIOBUIHBIX KPBLJIbEB B CBEPX3BYKOBOM MOTOKE.

17. PacueT cuibl COMpOTUBIICHUS Teja BpaleHus npu 1 =0.

18. HopmanpHas ciiia 1 MOMEHT TaHTa)xa Teja BpalleHUsl IPYU MaJIbIX yIjlaX aTaKu.

19. HopmanpHas cuiia Kopryca, BbI3BaHHAsi OTPBIBOM ITOTOKA.

20. AspoauHaMUYecKue XapaKTEPUCTUKU KOMOWHAIIMM KOpIyca C KPBUIOM B CpeIHEM
MOJIOKEHUH.

21. Ckoc moToKa OT KpbUIa U €ro BJIUSHHE Ha a’3pOoJuMHAMUKy onepeHus. KoadduimeHt
TOPMOKEHHUS MTOTOKA y onepeHusi. [logbeMHas cuia onepeHus ¢ pyiasiMU, PaclioOKEeHHbIMU
BJOJIb 33 JHE KPOMKH.

22. ConpoTHUBIIEHHUE JIETATEIILHOTO anmnapata. MOMEHT TaHraka JIETaTeJIbHOrO anmapara.
23. Biusinue (opMbl KpbUla U KOpITyca Ha a’poJAMHAMMYECKOE KAadeCTBO JIETATEIbHOTO
arnmapara.

24. Ilonsitue o OanancupoBke. BrnusiHue 0anaHCUPOBKU Ha MOJIBEMHYIO CUJTY JIETATEIBHOTO
anmnapara.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEHEHUME
JANCHUITIMHBI

a) IuTepaTtypa
1. AngpwxkueBckuii A.A. MexaHuKa >XUIKOCTH M Ta3za [DIEKTPOHHBIM pecypc|: yueOHOoe
nocobue/ AHAprkueBcKUi A.A.— DIEKTPOH. TEKCTOBBIE JaHHbIE. — MUHCK: BhImmiimas
mkoma, 2014. — 207 c¢. — Pexum nocryna: http:// www.iprbookshop.ru/35498. — DBC
«IPRbooks», 1o napoio
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9NeKTPOHHBIN //  JlaHb : 3IeKTpoHHO- OubnmuoteuHass cucrema. — URL:  https://
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nccnenoBanuii, 2019. — 228 c. — ISBN 978-5-4344-0767-0. — TekcT : 371€KTPOHHBIH //
OnekTpoHHo- Oubmmoteunass cucrema IPR BOOKS: Pexum goctyma: http://
www.iprbookshop.ru/92110.html. — 9BC «IPRbooks»



5. Jlrogsur, [Ipauntiae ['mapoaspomexanuka / [lpanarias Jlrogsur ; mepesox . A. Bombnepr.
— 2-e u3n. — MockBa, MxeBck: PerynsapHas u xaotudeckas AuHamuka, WMHCTUTYT
KOMITIbIOTEpHBIX MccnenoBanuid, 2019. — 572 ¢. — ISBN 978-5-4344-0787-8. — Tekcr :
3JIEKTPOHHBIN // DnexkTpoHHo-0ubauoTeuHas cucreMa IPR BOOKS : Pexxum noctyna: http://
www.iprbookshop.ru/92037.html. — 9BC «IPRbooks»

6. IToapyxuH, E. I'. KoHCcTpyKIMsl 1 MpOEKTUPOBAHUE JIETATEIbHBIX anmnapatoB. KpbLuio :

yueOHo- metoandeckoe mocodbue/ E. I'. Tloapyxun, I1. E. PsgbunkoB. — HoBocubupck :
HoBocubupckuii rocymapcTBeHHbl TexHuueckuii yHuBepcuter, 2010. — 116 ¢. — ISBN
978-5-7782-1427-9. — TekcT : 37eKTPOHHBIN // DnekTpoHHO- OubnunoTeyHas cuctema IPR

BOOKS : [caiiT]. .— Pexxum mocryna: http://www.iprbookshop.ru/44945. html
7. UrnateeBa, A. B. Pacuer asponnmHaMuuecknx XxapaKTEPUCTUK caMoOJjIeTa C MeXaHW3aIuei

Kpbuta : yueOHoe mocobue/ A. B. WrnarteeBa, B. JI. Ueme3oB. — HoBocubupck :
HoBocubupckuii rocynapcTBeHHBbINH TexHuueckuid yHuBepcuter, 2010. — 46 c. — ISBN
978-5-7782-1391-3. — TekcT : 37eKTPOHHBIN // DnekTpoHHO- OubnuoTeyHas cuctema IPR

BOOKS : [caiiT]. .— Pexxum mocryna: http://www.iprbookshop.ru/45003..html
8. I'mmpora3oguHamMuKka [DIEKTPOHHBIA pecypc]: ydeb.- METO. MOCcOoOre MO BBITTOTHEHUIO
nab. pabor. Y. 1. I'magpomexanuka/ AmMI'Y, UDD ; coct.: M. B. Bepxoryposa, O. A.
AramnsrToBa. - bmarosemenck : M3n- Bo AMyp. roc. yH-Ta, 2017. - 82 ¢. - b. 1. Pexum
noctymna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7766.pdf
9. T'mpporazogmnamuka. Y.l «I'mapomMexaHuka» : y4yeOHO- METOAMYECKOE ITOcOOME IO
BBITIOJTHEHHIO 1abopaTopHbIXx pabot/ cocraBurenu WM. B. Bepxoryposa, O. A. Aramnsitosa.
— bnarosemenck : AMypckuii rocynapctBeHHblid yHuBepcuteT, 2017. — 82 ¢. — ISBN
2227-8397. — Tekcr : a5eKTpoHHBIN // DnekTpoHHO- 0ubimmoreuHas cucrema IPR BOOKS :
— Pexxum moctyna: http://www.iprbookshop.ru/103852.html
10. I'maporazoanHamMuka [DIEKTPOHHBIN pecypc] : yueod.- MeTOA. mocoOue MO BBIMOJTHEHUIO
nab. pa6ot. Y. 2. I'azoBas muHamuka / Amyp. roc. yH-T, UnxeHep.- pus. dak. ; coct. Y.
B. BepxotypogBa. - 2-e¢ u3f., nepepad. u gomn. - biaarosemenck : AmMI'Y, 2021. - 89 c. Pexxum
noctymna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11786.pdf

11. I'moporazoaunamuka. Y.2: «"a3oBast AMHaAMUKa» : y4eOHO-METOIUYECKOE TOCOOUE MO
BBITIOJTHEHHIO J1abopaTopHbIX pabot / coctaButenu M. B. BepxoTypoBa. — braroemieHck :
AMypckuit rocynapcTBeHHbld yHuBepcuteT, 2019. — 73 c¢. — ISBN 2227-8397. — Tekcr :
3JIEKTPOHHBIN // DnexkTpoHHO- Oubmmoteunas cuctema IPR BOOKS : — Pexum nmocryma:
http://www.iprbookshop.ru/103853.html
12. T'maporazoaspoauHaMuka [DIEKTPOHHBIN pecypc]: ¢O. ydyebd.- METOA. MaTepuaioB IS
HampaBieHus: moarotoBku 24.03.01 "PakeTHple KOoMIUIEKCHI W KocMoHaBTHUKA"/ AMIY,
DD ; coct. K. B. Bepxoryposna. - biaarosemenck: M3a-so Amyp. roc. ya-ta, 2017. - 119 c. -
b. 1. Pexxum goctyna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7777.pdf
13. MeTonnueckue yKa3aHUs I10 BBIIIOJIHEHUIO 3a7ad PEKOHCTPYKTUBHOTO YPOBHS IO
mucriuinHe "TunporasonuHamuka” [DIeKTpoHHBIN pecypc]/ AMypCcKuil TOCyaapCTBEHHBIH
yHuBepcuteT, WHxeHepHO- ¢usnueckuii daxynbTeT ; coct. WM. B. BepxorypoBa. -
bnarosemenck : AmI'Y, 2020. - 60 c. - Pexum pgocryma: http:// irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/11585.pdf

0) nporpammMHoe obecrneueHue 1 HTepHeT-pecypehl

Ne HaumeHnoBanue Onucanue
1 [Omnepamuonnas cucrema | GNU-mumen3ust (GNU General Public License)
Linux
2 | LibreOffice becninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
https://ru.libreoffice.org/about-us/license/
3 | Google Chrome BecrimatHoe pacmpocTpaHeHwe 10 JIMIIEH3UU  google

chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusix https:// www.google.com/chrome/
browser/privacy/eula_text.html.

4 | Comsol Multiphysics Jluuensust Ha y4eOHBIH KJacC IO CYOJHMIIEH3MOHHOMY




noroBopy Ne20/15/230 T 16.12.2015.

5 | http://e.lanbook.com ITpenacraBiaeHHas 3IEKTPOHHO- OUOIMOTEYHASI CHUCTEMA —
9TO Pecypc, BKIIIOUAIONTNI B ce0s KaK 3JIEKTPOHHbBIE BEPCUU
KHUT  W37aTeNbeTBa  «JIaHB» ®W  JApyrux  BemyIIuX
W3/1aTeNIbCTB YYeOHOU JIMTEepAaTyphl, TaK U 3JIEKTPOHHBIC
BEPCUM TEPUOJAMYECKUX M3AAHUH TIO €CTECTBEHHBIM,
TEXHUYECKUM U TYMAaHUTAPHBIM HayKaM.

6 | http:// DNeKTpoHHO- Oubmuoteunass cucrtema [PRbooks —
www.iprbookshop.ru/ Hay4YHO- oOpa3oBaTeNbHBIA pecypc IS pelIeHUs 3a7ad
obyuennss B Poccum u 3a pyOexoM. YHHUKaIbHas
miatpopma ODBC IPRbooks o0BenwHSET HOBeMHIIHE
MH(POPMAIIMOHHBIE TEXHOJIOTUU M YUEOHYIO JTUIIEH3UNOHHYIO
nutepatypy. Kontentr OBC IPRbooks  ortBeuaer
TpeboBaHUsIM cTaHgapToB  Bbiciiel  1mkoael, CIIO,
JIOTIOJTHUTENIBHOT'O M JUCTAHIIMOHHOTO oO0pa3zoBanus. DbC
IPRbooks B mogHOM 00BEME COOTBETCTBYET TPEeOOBAHUSM
3akoHojatenbcTBa PO B chepe oOpazoBanus.

7 | http://elibrary.ru Hayunas snexTpoHHast OMbIM0TeKa )KYpPHAIOB

B) mpodeccroHalIbHbIe 0a3bl TaHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBbI

Ne HaumenoBanue Onucanue
http://window.edu.ru Enunoe okHO mocTyna K 00pa3oBaTeIbHBIM pecypcam
2 | https://ecoruspace.me/ KocmonaBtnka u aBuarusa. HOBOCTM KOCMOHABTHKH.
3amycku pakeT. XapaKTepUCTUKU CHYyTHUKOB. OTKa3bl
paKeTHO- KOCMHUYECKOH TEXHUKH. ABuanus.
[TpomsbIinieHHOE MIPOU3BOJICTBO. PoiHOYHBIC
WCCITEIOBAHUSI.
3 | https:// elibrary.ru/ | Hayunass osnektponnas Oubnuoreka eLIBRARY.RU -
defaultx.asp poccuiickuii MHPOPMALIMOHHO- AaHAJTUTUYECKUH TOpTal B

oOactu HAayKH, TCXHOJIOI'MU, MCINIIUHBI U O6pa3OBaHI/IH

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYHEHUE JUCHUITJIMHbI
3aHgatus no aucuuiuimHe «l'maporazoaspoAnMHaMHKa» TPOBOASTCS B CHELMATbHBIX
MMOMEIEHUSIX, MPEACTABISIONUX COOONM yuyeOHble ayAUTOPUM I MPOBEICHUS 3aHATHH
JIEKITMOHHOTO THUIIA, 3aHATHUH CEMHUHAPCKOT'O THUIIA, JIAOOPATOPHBIX paboT ¢ 1abopaTOPHBIM
000pyIOBaHUEM, T'PYMNIOBBIX U UHIAUBUIYATbHBIX KOHCYJIbTAlIMM, TEKYIIEro KOHTPOJS M
MIPOMEKYTOYHOU aTTECTaIUU. CrnernuanbHbie MTOMENIEHUS YKOMITJIEKTOBAHBI
CIIeMaTU3UPOBAHHON MEOENIbI0 U TEXHUYECKUMU CPEICTBAMU OOYUYEHUS, CIYKAIIUMU IS
MpeACTaBIICHUS] yaeOHOW MH(popMamKu OOJIbIION ayauTOpUU. Bce momernieHns, B KOTOPBIX
MPOBOJSTCS 3aHSTHUSI, COOTBETCTBYIOT JEHUCTBYIOIIUM IPOTUBOMOXAPHBIM IpaBUjiaM U
HOpMawm.

Kaxnpiit obyuaronuiics oOecrieueH HWHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
JNICKTPOHHO- OWONMMOTEYHBIM  CHUCTEMaM M K  3JIEKTPOHHOW  HMH(POPMAIMOHHO-
00pa30BaTEILHON Cpe/le YHUBEPCUTETA.

CamocrosrtenbHas  pabota 00yUaroIuxcs OCYILIECTBIISIECTCS B MTOMEIICHUSIX,
OCHAIIIEHHBIX KOMITBIOTEPHON TEXHUKOU C BOBMOXHOCTBIO MOAKIIOUEHUS K ceTu «HTepHEeT»
n olecrieueHUeM JOCTyna B JJEKTPOHHYIO HH(GOPMAIMOHHO- OOpa30BATEIbHYIO CpEedy
YHUBEPCUTETA



