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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
dopMUpOBAHUE Y CTYJIEHTOB: CHCTEMATHU3UPOBAHHBIX 3HAHUM B 00JACTH SIBJICHMI
CBSI3AHHBIX C 3aKOHOMEPHOCTSIMM JIBMJKEHUS KMAKOCTHM M rasza, MX B3aUMOJCHCTBUEM C
00TeKaeMbIMU TBEPABIMU TEJIAMHU, OTPAHUYUBAIOIIMMH MOBEPXHOCTIMHU WA MEKIY CAMUMU
KUIKOCTSIMU u rasamu; CITOCOOHOCTH CaMOCTOSITEIILHO MMPOU3BOIUTH
TUIPOra30JMHAMUYECKUE  PACUEThl  PA3JIMYHBIX HWHXXEHEPHBIX CHUCTEM M  pacyer
TUPOAIPOIUHAMUYCCKUX XapaKTEPUCTUK OOBEKTOB.

3anauu JUCHUIIINHLL

M3yUyeHHE OCHOBHBIX 3aKOHOB W YpaBHEHMH CTaTUKU M JUHAMMKH KUIKOCTEH M Ta30B,
MOHSATUI U OCHOB a3pOJIMHAMUKHU;

M3y4YeHUE HAMTPSHKCHUH M CUJT, IEUCTBYIOIIUX B KUIKOCTSX U ra3ax;

OBJIQJICHWE OCHOBHBIMH THJIPOTA30IMHAMUYECKMMHU YpaBHEHUSIMU ISl  pacyuera
Pa3IMYHBIX HHXEHEPHBIX CUCTEM;

OBJIaJICHHE OCHOBAMHM (DM3UUECKOT0 M MAaTEMATUUYECKOTO MOACITMPOBAHMS MCCIIeIOBAHHBIX
SIBJICHUW U IIPOLIECCOB.
* U3Y4YCHHE OCHOBHBIX a3POJMHAMHUYECKHUX XapaKTEPUCTHUK JIETATEIbHBIX aIlllapaToB IPH
JTO3BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.
* OBJIJICHHE METOJaMH pacyeTa IOJIeM CKOpOCTeM M JaBJICHUM; METOAUKAMHU OIpEACICHUS
a’pOoIMHAMUYECKUX KO3(PPUIIMEHTOB U pacueTa Tuapora3zoadpouHaMUYECKUX CHUJI.

2. MECTO JUCHUITJIMHBI B CTPYKTYPE OI1 BO

Huctummuna  «[mnporazoaspoaruHaMuKay OTHOCUTCS K TUCHUIUIMHAM 0O0s3aTeIbHOU
YacTH y4eOHOTO IIaHa 00pa30BaTEIbHON MPOTrPAMMBI.
JucuuruimHa 0Oa3upyercsl Ha 3HAHUSX TOJYYCHHBIX BXOJE M3YUYEHUS TaKUX JAUCITUTLIINH
kak «Marematuueckuii aHanuz», «OOBIKHOBEHHbIE au(pGepeHIIUAIbHbIE YpPaBHEHUS,
«Duzuka», «MubopmaTrKa» u ap.
3HaHMS, TONYYCHHBIC BXOJE M3yUYECHUS IUCHMUIUIMHBI «[maporazoa’poamHaMHKa» MOTYT
WCTIOJIb30BAaThCS TIPU M3YYCHUH JTUCHUIUIMHBI «PakeTHble naBuratenw», «lazogmHamuka
CTApPTOBBIX KOMIUIEKCOB» W JAP., IPU MPOXOKIACHUN PA3IMUHBIX BUJIOB IMPOU3BOJICTBEHHBIX
MPAKTHK.
3HaHMS, TOJYYEHHBbIE B XOJE€ M3YUYEHMS IUCLMUIUIMHBI, MO3BOJIST BBITYCKHHKAM YCIIEHIHO
pemiath 3aJa4u B MPOQPECCUOHATBLHOW NIEATEIBHOCTH, CBS3aHHON C IPOCKTHPOBAHUEM U
(YHKIIMOHUPOBAHUEM KOCMUYECKUX JIETATEIIbHBIX alllapaToB.

3. KOMIIETEHLIMN OBYYAIOLIETI'OCA, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTUINHBI 1 UTHANUKATOPBI UX JOCTU/XKXEHUA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U HHAUKATOPBI UX TOCTHKEHUS

Kon u HauMmeHoBaHus | Kog ¥ HauMeHOBaHHWE WHIMKATOpa JOCTHUXKEHUS
o01enpogeccuoHaTbHOM o01enpodeccuoHaIbHOM KOMIIETEHITUN

KOMITETCHITHH

OIIK-1. Cnocoben mnpu- mensts | U1 — 1 OIIK-1

€CTEeCTBEHHOHAYYHbIE 1 |3HaTh: - TEOPUI0O M OCHOBHBIE 3aKOHBI B 00JIaCTH
OOIIeMH)KEHEPHbIE 3HAHUSI, €CTECTBEHHOHAYYHBIX U OOLIEMHKEHEPHBIX JUCITUIIINH.
METO/IbI Mmatematuueckoro | U1 — 2 OITK-1




aHajau3a W MOJCIMPOBAHUS, | YMETh: - TIPUMEHATh METOJBl MaTeMaTHYECKOTO
TEOPETUYECKOTO Y| aHaau3a W MOJEIUpPOBaHUS B MpodeccHoHaTIbHON
9KCIIEPUMEHTAIIBHOTO JIeATEIIbHOCTH;

HCCIICIOBAHUS B - MIPUMEHSITh METOIbI TEOPETUUECKOTO "
npodeccuoHaIbHON 9KCIIEPUMEHTATIBHOTO HCCIeIOBAHUS B
JeSITeIIbHOCTH Mpo¢eCCHOHATLHOM IeSITETLHOCTH.

4. CTPYKTYPA JUCHUITIINHbI
OOmass TpyIOEMKOCTh JIUCHUIUIUHBI cocTaBiser &.00 3aueTHbIX eIUHULbL, 288
aKaJIEeMUYECKUX YaCOB.

1 — Ne /i
2 — Tema (pa3nen) IUCUUIUIMHBI, KypcoBas padboTa (IIPOEKT), MPOMEKYTOUHAS aTTECTALINS
3 — Cemectp

4 — Buapl KOHTAKTHOU Pa0OThI ¥ TPYIOEMKOCTb (B aKaJEMUYECKHIX Yacax)
4.1 — JI (JIexumn)

4.2 — Jlexuuu B BUE NPAKTUYECKOM MOATOTOBKHU

4.3 — 13 (ITpakTUueckue 3aHITUS)

4.4 — IlpakTUyecKue 3aHATHS B BUAC MTPAKTUYECKOHN MOITOTOBKHU
4.5 — JIP (JlabopaTopHbIe paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BU/E MPAKTUYECKON MTOATOTOBKHU
4.7 — NKP (MuHast KOHTaKTHas paboTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYUEHUS)

4.9 — KO (KoHTpoIih Ha 3K3aMeHe)

5 — KoHTtpoib (B akaeMUYeCKUX yacax)

6 — CamocTtosTenpHas paboTa (B akaJIeMHUISCKUX Jacax)

7 — @OpMBI TEKYIIETO KOHTPOJIS] YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243144 (45]146(47]148(49

1 Monyns 1. 512 1
I'mapomexanuka
Tema 1.

OcHoOBHbIE
dbuznyeckue
CBOMCTBa
JKUAKOCTEN 1
rasos.

2 Tema 2. OcHOBBI | 5 | 6 4 4 2 JlaGopaTopHBI
TUAPOCTATUKU U € paboThl,
KUHEMaTHKH. HNunusuayans

Hasi paborta

3 Tema 3. 516 4 4 2 JlaGopaTopHBI
Hunamuka € paboThl,
BSI3KOH U HNupusuayans
HEBSI3KOU Has paborta
KUTKOCTH.

4 | Tema 4. 516 6 12 6 JlaGopaTopHBI
I'mapasnuyeckue € paboThl,

NunuBuayans
COTIPOTHUBJICHHSI. Has pabora,
Hcreuenune Keiic-3anaua
JKUIKOCTEN U3
OTBEPCTHH U
HAacaJIKoB.
5 |Tewmas. 5 14 4 5 Keiic-3agaua




I'mapaBnuueckue
MAalIWHBI U
TUAPOIIPUBOI.

Monyns 2.
l'azogunamuka
Tema 1. 3axoHbI
JBWKEHUS ra3a

10

JlabopaTopHbI
¢ paboThI,
Kelic-3anaua

Tema 2. BonHbl
IaBJICHUSA B
ra3oBOM IIOTOKE

Tema 3. Teopus
MOTPaHUYHOTO
cros

HTorossrit
TECT 10
MoayisM 1 u
2

DK3aMeH

0.3

35.7

Moayns 3.
AspoamHaMuKa
Tema 1. OOmue
CBEJEHMS O
JIETaTEIbHBIX
armapaTax 1 ux
a’poarHaAMUYEC
KUX
XapaKTepHUCTUKA
X

16

20

JlabopaTopHsI
€ paboThI

11

Tema 2.
ITpoduns n
KPBLIO
KOHEYHOT'O
pasMaxa B
HEC)KUMAEMOM
MTOTOKE

12

Tewma 3.
IIpoduis u
KPBLIO
KOHEYHOTO
pa3maxa B
JTO3BYKOBOM H
CBEPX3BYKOBOM
MOTOKE

13

Tema 4.
Asponunammyaec
Kue
XapaKTEePUCTUKH
KOPITyCOB
JIeTaTeTHHBIX
armapaToB

14

Tewma 5.
AspoauHaMHUeC
Kue
XapaKTEPUCTUKH
JIETATEILHOTO
arnmapara npu
MIPOAOJIBHOM
JBIDKEHUHT

HTorossrit
TECT 110
MOJTYJIIO 3

15

Kypcosas
paboTta

32




16 | Dx3amen 6

0.3 [35.7

Hroro 52.0

16.0

50.0 200006 71.4 | 96.0

5. COAEPKAHUME JNCHUITVIMHbI

5.1. Jlexkuun

Ne i/
II

HauMeHnoBaHue TeMbl
(paznena)

CopepxaHue TeMbl (pa3aena)

Mopyms 1.
I'uppomexanuka
Tema 1.
¢dusznyeckue
JKUIKOCTEN U ra3oB.

OCHOBHBIE
CBOMCTBa

IIpenmer ruapora3ogMHaAMHKM M €r0 MECTO B
noarotoBke 6akamaBpoB. KpaTkas ucropus pa3BuTHS
HayKU.

OcCHOBHBIE IMOHSITUS u OIpeIeICHUS
rujporazoauHamMuku. Kuakocts. Mojienb CIUIOmHON
cpenbl.  OcHOBHble  (U3MUECKHE  BEIUYUHBI U
(busnueckrue cBoiicTBa JKuakKocTei. OOo3HaueHHe u
€IUHUITBI UBMEPEHUS

Tema 2. OCHOBBEI
TUJIPOCTATUKU u
KUHEMATHUKU.

I'mppocratuueckoe [aBJIe€HHME W €ro  CBOMCTBA.
JlaBlieHHE B MOKOSIIEHCS XKUAKOCTH. AOCOIIOTHOE U
M30BITOYHOE J1aBJIEHWE, MAHOMETPUUECKOE JaBJICHUE,
BakyyM. IlpuGopbl s u3MepeHUsT [aBJICHUS U
BaKyyMa.

Cunbl, AeHCTBYIOIIME B JKUAKOCTAX (MAaccoBble U
ITOBEPXHOCTHBIC). AOCOIIOTHBIE M OTHOCHUTEIBbHBIN
nmokoi kuakoctu. HuddepeHimanbible ypaBHEHUS
KUAKOCTH.  IIOBEpXHOCTM  PaBHOTO  JIaBJICHUS.
OCHOBHOE YpaBHEHUE TUAPOCTATUKU.

3akonbsl [lackans m Apxumena. Dmopbl JTaBICHUS.
JaBneHue KUIKOCTH Ha TUIOCKYIO M KPUBOJIMHEHHYIO
MTOBEPXHOCTH.

CnocoObI onMcaHus TBUKCHUS KUIKOCTH. Y paBHCHUS
OamaHca  Maccbl:  YpaBHEHUE  HENPEPBIBHOCTH.
JIBM)KEHME JKUIKOW dYacTulibl. BuxpeBoe IBMIKEHHE
Kugkoctu.  be3BuxpeBoe  TeyeHHE  KUIKOCTU
(mOTeHIMAIbHOE TeUEHUE).

Tema 3. Jlunamuka BSI3KOUM U
HEBSI3KOM KUIKOCTH.

VYpaBHEHUE  ABMXKEHUS  KUIAKOCTH.  YPABHEHHUE
MOMEHTOB KOJIMYECTBA JIBUKEHUSL.
JuddepeHnmanbHoe ypaBHEHUE JTBUKEHUS KUIKOCTH
B HamnpsbkeHusx. Y paBHenue HaBbe-CTokca.
JlnHaMWKa HEBSI3KOW KUAKOCTH: AU depeHIInaTbHbIE
ypaBHEHUS JIBUYKEHUS HEBSI3KOU HKUJIKOCTU
(ypaBHeHUs Diinepa). VYpaBHeHue bepHymmm mis
YCTAHOBUBLIETOCS JIBUKEHUS HECKUMAEMOM
KUJIKOCTH, SHEpreTuyvecKas UHTEpIIpeTaLUs
ypaBHeHus1 bepnymmu. YpaBHenue bepHymu s
peallbHOM  BA3KOW  JKUIKOCTH. ITpaxTuueckoe
IIPUMEHEHHE ypaBHEHUS bepnymm. Tpybxka
[Tpanarasa, Bentypu, comno. Auadparma. YpaBHeHue
Bepuymum myis peanbHbIX razoB. HHTerpajipHOe U
muddepeHIaIbHOe YpaBHEHUS SHEPTHUH.
MopgenupoBanue  TUAPOJUHAMUYECKUX  SIBIICHUH.
Teopuss mogobus. Kpurepuu ruapoIuHaMHUUYECKOTO
nogoous

Tema 4. T'mapasnuueckue
conportuBieHus. McreueHue

Bunst  compotuBnenuii. OCHOBHOE  ypaBHEHUE
paBHOMepHoro aBwkeHus. Kraccudukaius mnorepb




JKUIKOCTEW U3 OTBEPCTUU U
HACaJIKOB.

HaIopa, paBHOMEPHOE U HEPABHOMEPHOE JBUKEHUE.
ITorepu Hamopa mnpu paBHOMEPHOM JABH)KEHUU
KUIAKOCTH: JIAMUHAPHBIA  pEXUM, TYpOYJEHTHbIN
pexXUM ABUXKEHUs Xuakoctu. llorepu Hamopa mnpu
HEPAaBHOMEPHOM  JIBMXKEHUU JKUJIKOCTU (MECTHBIE
notepu). Knaccudukanus ruapaBiuuecKux CUCTEM IO
COIPOTUBIICHUSIM.

Hcreuenne uepe3 majioe HE3AaTOIUIEHHOE OTBEPCTHE,
KO3(pPUIIMEHT CKaTHsl CTPYH, CKOPOCTH M PACXoja.
Hcreuenne mona ypoBeHb. VcredueHwe u3 OOIBIIMX
oTBepcTuil. lMcTeueHne mnpu NEPEMEHHOM HAIOPE.
Hcreuenne yepe3 Hacagku. 3aTOIUIEHHbIE CBOOOIHBIE
TypOyJieHTHbIE cTpyU. McTeueHune ra3oB U3 OTBEPCTHUI.
I'uapaBnuueckuii pacuetr TpyOompoBomoB. IIpocrtsie

TpyOOTIPOBO/IHI, CIIO’KHBIE TpyOOIIPOBOIBI,
TpyOONPOBOJBI € TMEPEMEHHBIM  PACXOJOM IO
myTu. Pacuer MPOCTHIX TpyOOIIPOBOIOB.

IM'mapaBauueckuil pacuer JIMHHOTO TpyOompoBoja
MOCTOSIHHOTO pauamerpa. Pacuer TtpyOompoBoaa c¢
MOCIIEA0BATENbHBIM  COEAMHEHUEM, MAapaJUIEIbHBIM,
Pa3BETBIEHHBIM, C HEIPEPBIBHOM pa31adyeil KUIKOCTH.
IMmapaBauueckue XapakKTEPUCTUKU TPyOOIPOBOJIOB.
lunpaBmuueckuit  ymap B Tpybax, ¢dopmyna
KykoBckoro. Buabl  ruapaBiIddyecKoro  yaapa.
SIBneHne KaBUTaAUU

Tema 5. TI'mppaBauueckue
MAalIWHbI U TUAPOTIPUBO/I.

OcCHOBHBIE CBEJEHUS O TUAPABIMUYECKUX MAIIMHAX U
TUJIPOTIPUBO/E. Hacocst u rujiponepenayu
(JromacTHbIe, BUXPEBBIE u CTpyHuaThble,
rugpoanHaMuyeckue nepenaun). [lopuineBbie HacOCHI,
pOTOpHBIE THUAPOMAIIMHBI, POTOPHO- IMOPIITHEBHIE,
IJIACTUHYATHIC,  IIECTEpEHYaThble U  BUHTOBBIE,
TUJIPOLUINHIPBI u TUJPOJIBUTATEIIN.
IMuapoanmaparypa. I'maponpuBo, peryJiupoBaHue

Mopyns 2.

TI"'azogmaamuka

Tema 1. 3aKOHBI ABUXKEHUS
rasza

Hcxonnple COOTHOIICHWS. YpaBHEHHE OHEPTUU.
Kputnueckas u MmakcuMmanbHasi CKOpocTH rasza. CBsizb
CKOPOCTH ra3a ¢ ce4yeHueM noToka. 3axoH O6pamieHus

BO3IEICTBHUS. Bunet comnell peann3yronmx
cBEpX3BykoBoe TeueHue rasza. Comio JlaBams.
Pexxumbl ero paboThI. [TapameTpsl
M309HTPOIINYECKOT O TOPMOXKEHHUS rasa.

lazomnnamuueckue  ¢ynkuuu. HMcredeHue rasa.
OmHoMEpHOE  TeueHHWe ra3a ¢  TpPeHHeM |
SHEProoOMEHOM. Huddy3opsr. KoHpyzopsl.
DKEKTOPBI

Tema 2. Boadbl naBjieHUus B
ra30BOM ITOTOKE

Bomnubl pazpexenus.

OCHOBHBIE MPEJICTABICHUS O CKAUYKaX YIJIOTHEHHUSI.
OCHOBHBIE COOTHOIIEHUS IS TMPSIMOTO  CKadka
VIUIOTHEHUs. JlaBlieHHME TOPMOXKEHUS 3a MPSIMbIM
CKaQUKOM YIUIOTHEHUS. OCHOBHBIE COOTHOILIECHUS IJIsi
KOCOT0 CKauka YIUIOTHEHHUS. 3aBUCUMOCTb HAaKJIOHA
KOCOTO CKayka OT yIJla MOBOpOTa MOTOKA. YJapHas
noJjsipa.

Tema 3. Teopus

I[Tonatue o mnorpannyHom cinoe. HHTerpajabHbIe




MNOIrpaHU4IHOTIO CII0A

XapaKTepUCTUKHU MOTPAHUYHOIrO ci10sl. JIaMuHapHBIH,
NEPEXOTHON M TypOYJIEHTHBI pEXUMBl TEUYEHUS B
MOTPAHUYHOM CIIO€.

Huddepennmanbuple ypaBHEHUS MOTPAHUYHOTO CIIOS
B HEC)KMMAaeMoOM u cxxumaemoil cpene. MHTerpagbpHoe
COOTHOIIIEHUE MOIPAaHUYHOTO CIIOS. Pacuer
MIOIPAaHUYHOTO CJIOS.

[Torpannuselil CIIOM NOpU HAIUMYUU IPOJOJIBHOTO
rpagueHTa JTABIICHUS. OTtpbiB MOTOKA.
BzaumopeiicTBe MOTpaHUYHOrO CJIOSI CO CKayKaMu
YIUIOTHEHUS. YTIPaBIeHUE TOrPAHUYHBIM CIIOEM.

Monyns 3.

AsponHaMHKa

Tema 1. O0Ouue cBemeHus o
JIETATeNIbHBIX ammapaTax |
150, a3pOJIMHAMUYECKUX
XapaKTepUCTUKAX

Knaccudukaiys BO3IyIIHbIX Cy10B.
AdpoMHAMHUYECKHE CHUJIBI U MOMEHTBHI.
KOOPAMHATHBIX OCEH.

['eomeTpuueckue XxapakKTEPUCTUKHU KPpblia U MPOQuIs.
A3poIMHAMUYECKHE XapaKTCPUCTUKH TPOPUIss W
CEUYEHHUS KpbLIA.

CucreMsl

10

Tema 2. Ilpodunp u KpbLIO
KOHEUYHOTO pa3zmaxa B
HEC)KUMAEeMOM TOTOKE

®opmyna JKykosckoro. Pdopmyna YarbsiruHa o
PE3YJIbTUPYIOLIEH CUIIE JABJICHHUS.

ToHkuit TpodIb KpblJIa B HECKUMAEMOM ITOTOKE.
Teopust TOHKOTO TIpOdHIIS.

OcobeHHOCTH OOTEKAaHMS KPblJIa KOHEUHOI'O pa3Maxa.
BuxpeBbie cucTeMbl KpbLa.

OcHoBBI Teopuu Hecyule nauHuu. [ToHsTUS O CKOCe
MTOTOKA W UHIYKTUBHOM COIIPOTHUBJICHUU KPBbLIIA.
Onpenenenne Ko3(PQPUIUEHTOB IMOTBEMHOU CHIIBI U
WHIYKTUBHOTO COINPOTUBJICHUS KpbLIa Ha OCHOBE
TEOPHUHU HECYIIEH JIMHUU.

Teopust Hecyle MOBEPXHOCTH. MeETOJT AUCKPETHBIX
BUXPEM.

IMogpemHass cuiaa W HMHAYKTUBHOE COIPOTUBJICHUE
KpbLJIa MAJIOTO YUTMHEHUS IIPU MAJIbIX YIJIaX aTaKH.
AspoiuHaMUYECKHe XapaKTePUCTUKHU KpbLIa
OONIBIIIOTO  yJUIMHEHWUS  Tpu  OOJBIIMX  yIJiax
ataku. OO0TeKaHUE KPbUIbEB MAJIOTO YJIMHEHUS U UX
A9POMHAMUYECKUE XapPaKTEPUCTUKU TIPU OOJIBIINX
yriax aTak.

11

Tema 3. Ilpoduns u kpbUTO
KOHEYHOIo  pa3Maxa B
J1I03BYyKOBOM u
CBEPX3BYKOBOM IOTOKE

[MonsiTue o kpuTHUeCcKOM yucie M.

BmusiHue  ckmMaeMOoCTM  Ha  a3pOAMHAMMUYECKUE
XapakTepucTuKu npoduist u kpeuta pu M1 Mxp
OOtekanue npoduisi 3aKPUTHYECKUM JO3BYKOBBIM
MOTOKOM. BOJTHOBOE CONpOTHUBIIECHUE.
Ad’pOAMHAMUYECKHE XaPAKTEPUCTUKU CTPEIOBUIHOTO
KpbLIA.

[Tiiockas IUIaCTMHKA B CBEPX3BYKOBOM IOTOKE.
OOTekaHne TOHKOTO TpoduiIs  CBEPX3BYKOBBIM
MTOTOKOM.

Oco0eHHOCTH OOTEKaHUsI KPbLUIa KOHEYHOTO pa3Maxa
CBEPX3BYKOBBIM TOTOKOM

AdpOoIMHAMMYECKHE XapPAKTEPUCTUKU TPEYTrOJIbHBIX
KpbUIbEB.  AJpDOJMHAMUYECKHE  XapPaKTEPUCTUKU
CTPEIIOBUIHBIX KPBLJIBEB B CBEPX3BYKOBOM ITOTOKE.

12

Tema 4. AspoauHamuyeckue

Pacuer cuibl COMMPOTHUBJICHUA TCJIa BpAIICHHUA IIpU




JICTATCJIIbHBIX aIlllapaTOB

XapaKTepUCTUKU KOPITYCOB

1 =0.

HopmanpHas cuiia 1 MOMEHT TaHIaxka Tejla BpalleHUs
MPU MaJIbIX YIJIaX aTakKH.

Hopmanphast cunma kopmyca, BBI3BAHHASI OTPBIBOM
MOTOKA.

13
XapaKTEPUCTUKHU

IpOoaAOJIbHOM ABHXXCHUN

Tema 5. AspoamHamMuueckue

JICTATCIIbHOTO alllapara IIpu

A3poIMHAMUYECKHE XapaKTEPUCTUKH KOMOMHAIIUM
KOpITyca ¢ KPbIIOM B CPEIHEM TTOJI0KCHHH.

Ckoc moTOKa OT KpbUla M €ro BIUSHHUE Ha
a3pPOIUHAMUKY OIepEeHUS. Koaddurmuent
TOPMOJKEHHS TMMOTOKa y omnepenus. [logbemHas cuia
OTIEPEHUS C PYJISIMHU, PACIIOJIOKEHHBIMHU BIOJIb 3a THEH
KPOMKH.

ComnpoTuBIIeHHE JIeTaTeIPHOTO armmapata. MOMEHT
TaHTra)ka JIeTaTeIbHOTO ammapara.
Bnusuue hopMBbI KpbllIa 1
a3pOIMHAMUYECKOE Ka4ecTBO
armapara.

[Nonsarue o OGanmancupoBke. BnumsiHue OanaHCHPOBKU
Ha IMOJIbEMHYIO CHJTy JICTATEJIbHOTO ammapara.

Koprmyca Ha
JETATEIHHOTO

5.2. IlpakTHyeckue 3aHsATHS

Haunmenosanne TeMbl

CopepxaHue TeMbl

OCHOBEI
KUHEMATUKUA

THAPOCTATUKHU )41

1. T'uapocraTuyeckoe naBlIeHUE B KUIKOCTU

2. Cuita maBlIeHUS KUAKOCTH Ha TUIOCKHE TTOBEPXHOCTU
3. Cuna paBleHUsI JKUJKOCTM Ha KPUBOJUHEWHbBIE
MMOBEPXHOCTHU

JluHaMuKa BSI3KOW U HEBSI3KOU
JKUIAKOCTHU

1.  Pexwumsl
HEPa3PBIBHOCTH.
2. YpaBuenue bepuymu.

TCUCHUA KUIKOCTH. ypaBHCHI/Ie

I'uapaBaudeckrue COMPOTUBIICHUS.
Hcrteuenue JKUIKOCTEN u3
OTBEPCTUI U HACATKOB

1. McreueHue KUIKOCTH Yepe3 OTBEPCTUS U HACAIKH.
2. PacueT npocThIX TPyOOIIPOBOIHBIX CUCTEM.
3. Pacuer cinoHbIX TPyOOIIPOBOIHBIX CUCTEM.

3aKOHBI ABUKEHUS rasa.

ITpouecce! TeueHus rasa no TpyoonpoBogaM

5.3. JlabopaTopHbie 3aHITH

|

Haumenosanune TeMbl

CopepxaHue TeMbl

UccnenoBanne  OTHOCUTEIILHOIO
MMOKO4 KUIKOCTH BO
BpalIaroIeMcs COCyIe

DKcIepUuMeHTaJIbHOE olpeseeHre Gopmbl cBOOOTHOM
MOBEPXHOCTH JKUIKOCTH BO BpallaloleMcsi COCY/IE.
IMocTtpoenue 3Mmopbl U30BITOYHOTO JABICHUS KUIKOCTH
Ha CTEHKH JTHO COCY/Ia.

Onpenenenue KPUTHUYECKOTO
3HaueHus uyuciaa PeliHonbaca mpu
TEUEHUM JKUJAKOCTH B  TpyoOe
KPYTJIOTO MONEPEYHOr0 CEUCHUS.

HaGmromenne 3a pa3jadyHBIMU PEKUMaMHU JIBMOKCHUS
KUJKOCTU B TpybOe u onpeaenenue uncia PeitHonbaca.

N3yuenne 3akoHa COXpaHEHUS
9HEPIrUU MPHU TEUEHUU KUAKOCTH
no TpyOONmpoBOAYy MEPEMEHHOTO
CEUYEHUS.

YcraHoBJIeHHE AKTOB NPEBpAICHUS SHEPTUH B TpyOe
nepeMeHHOro ceueHus. [loctpoeHue nmbe3oMeTpUUeCcKon
1 HaTIOPHOM JIMHUMU.

Ornpenenenrie MoTeph Haopa Mpu
BHE3AITHOM PACUIMPEHUU.

Onpez[eneHI/Ie OKCIICPUMCHTAJIBHOI'O B TCOPCTHYCCKOI'O
3HA4YCHUA KOC—)(b(bI/II_II/IeHTa TUAPABINYCCKOT'O TPCHUS.




Omnpenenenue ko3dduumenta | O3HakomlIeHHe C€ BHJIAMHU IOTEPh 3HEPIUM U3- 3a

TUAPABINYECKOTO TPEHUS. nedopmaluu MOTOKa, MOJIy4eHUE HaBBIKOB
OIpeAesIeHUs MoTeph Haropa B MECTHBIX
TUAPABINYECKUX COTIPOTHUBJICHUSIX u
JKCIEpUMEHTAJIbHOE  ompeneneHne  koadduimenta
MECTHOT'O CONPOTUBIICHUS.

Keric-3anaua: ITpoBectu pacuer  TpybompoBoga u  nomoOpaTh

I'mppasnnueckuii pacuer
Pa3BeTBIEHHOr 0 TPyOOIIPOBOAA.

XapaKTEPUCTUKU TPyO MAarucrpajiu U OTBETBIICHUS,
paccuuTaTh MOTEPU HA TPEHHUE B OCHOBHOM MATrUCTpPaJIU
U B OTBETBJICHUSIX, 0100paTh MapKy Hacoca.

Keiic-3agaua:
Omnpenenenne padoyero pexmma
JIOITACTHOT'O Hacoca.

OrnpenenuThb nmapamMeTpsl paboyero pexuma J0MacTHOTO
Hacoca. OmnpenenuTh, KaKk U3MEHHUTCS pabounii pexxum
Hacoca: eCli U3MEHUTh CKOPOCTh BpalleHUs pabodero
KOJIeCa HAcoca; €clid TPOM3BECTH OJHOBPEMEHHOE
MapaJuIeIbHOE WIIA TIOCTIEIOBATEIHHOE BKIIFOUEHUH JIBYX
OJMHAKOBBIX HACOCOB.

N3zyuyenne npubGopoB M METOJOB
OTIpE/IeIICHUS JaBIICHUSI.

N3yueHne nmpuOOpOB M METOOB M3MEPEHUS TaBIICHUS.
Hayuutbcsa onpenesnsiTe BUA U3MEPSIEMOTO JTaBJICHUS T10
MOKa3aHUsIM JaTYMKa MaJoro JABJIEHUS B 3aBUCUMOCTU
OT croco0a ero MOJK/IIOUYEeHUST K HAaIllOpHOM TpyOke
ITuro.

M3ydyeHne wMetoma ompeaeieHus
pacxoia BO3ayXa IO HM3MEHEHUIO
JaBJIIEHUS B OTCEUEHHOM OOBLEME.

N3yuenne meronma ompeneneHus pacxoja BO3AyXa IpHU
€ro UCTEUEHUH U3 pe3epByapa N3BECTHOTO O0BEMA.

N3yyeHne 3akoHa COXpaHEHUS
9HEPrUU MPU TEYCHUH BO3AyXa IO
TpyOoonpoBOIy MIEPEMEHHOTO
CEUEHHS.

N3yyenune 3axkoHa COXpaHEHUs 3HEPIUM IIPU TEUECHUU
BO3/lyXa IO IHEBMOCHCTEME WIM TpPyOOIpOBOAY,
A3ydyeHUEe ypaBHeHUs bepHyluim u©  mocTpoeHue
HAIIOPHOM M INbE30METPUYECKON JIMHUM NIPU TEYECHUU
BO3/lyXa 10 TPYOOIIPOBOAY NEPEMEHHOI'O CEUEHUS.

Hccnenosanue notepb Hamopa Ha | OnpeneneHnue  MOTEPh Hamopa  HAa  MECTHOM
MECTHOM COINPOTHUBJICHUU — | COMPOTUBJIEHUM — APOCCEIIE.

peryinupyemMon 3aIBUKKE

(mpoccerne).

Keiic-3agaua: IIpoBenenne ra3oAMHAMHUYECKOTO  pacu€ra  Ccoruia
lazogunamuyeckuii pacueét coruia | JIaBans, obOecneyuMBaIOMIEr0O HAa PACYETHOM PEKUME

JlaBang.

3aJJaHHBIN pacxoj rasa, ornpeaeneHue npodusis cormia u
0000IIUTH MOJTyUYECHHBIC PE3YIbTATHI.

HccnenoBanue 3IIOP
pacrmpeneieHus CKopocrtedl (1o
BEJIMYMHE JUHAMUYECKOT O
JaBJIeHUs1) TpU TEUEHUM BO3AyXa
Mo  TpyOONpOBOAY  KPYIJIOIO
CEUEHHUS] C TOMOUIbIO TPYOKH
[Turo.

OKCIEPUMEHTAIBHOE W3Y4YEHHUE pACIpPEeNICHUs OIS
CKOPOCTEM 1O CEYEHUIO TPYOBI.

HccnenoBanue ncreyeHus: BO3ayxa
U3 pecuBepa: H0- KPUTUUECKHUI,
KPUTHUYECKUMN PEXKUMBI TEUEHUS.

I/I3y‘I€HI/I€ BO3MOXHOCTH SKCIICPUMCHTAJIBHOI'O
HUCCIICAOBAHUS ITPOLECCAa NCTCUCHUA BO3AYyXad N3 CEMKOCTHU
BBICOKOI'O HAaBJICHUSA YC€PE3 MaJIO€ OTBCPCTHUE IIPpU
JOKPUTHUYCCKOM u KPUTHYCCKOM pexumax
aI[I/Ia6aTI/I‘IeCKOFO TCUCHU.

OmnpenesieHre CTENEHN HAavaIbHOM

Omnpenenuth KpuTuueckoe uyucio PeitHonbaca Re u




TypOYJEHTHOCTH  MOTOKa  TO
METOJly Tmepenaja JaBJICHUS Ha
MOBEPXHOCTH IIapa.

YCTAaHOBUTh CTEMEHb HAYaJIbHONH TYpOYJIEHTHOCTH
NOTOKAa B ad’poAuMHAMHUYEeCKOW Tpybe Mo MeToay
M3MEPEHUS TIepenajia 1aBIeHUs Ha ITOBEPXHOCTH IIapa.

Onpenenenue Kod(pduimenTa | DKCepruMeHTAIbHOE OIpe/IeIIEHNE 3aBUCUMOCTH

CONIPOTUBJICHUS mapa npu | kKoadduimeHta J1000BOTO CONMPOTUBJIEHUS Iapa OT

00TeKaHUU Oe3rpaHuYHbIM | ynucna PeliHoNbca; 3aKperieHre 3HaHUM MO OCHOBaM

MOTOKOM TUJIPOMEXAHUKU OTPBIBHBIX TEYEHUU HAa MpUMEpe
o0TekaHus mapa.

MonenupoBaHue npouecca | KomnerotepHoe MoaenupoBaHue Ipoliecca OOTEeKaHMs

00TeKaHus TeJ C OTPHIBOM MOTOKA
JKUIKOCTU

JIAMUHAPHBIM ~ TIOTOKOM  BA3KOW  HECKHMMAEeMOU
KUIKOCTH TeJl Pa3InIHON TeOMETPUIECKON (hOPMBI IS
HAIJISIAHOW BU3yalIM3allMM ITOTPAHUYHOTO CJIOSL U €T0
OTpBIBA OT MOBEPXHOCTH OOTEKAEMOTO Tela.

6. CAMOCTOSTEJIBHASI PABOTA

Ne | HaumeHnoBaHue TeMbl Coneprxanue Temsl (paszzaena) TpynoemkocTh
/11 (paznena) B
aKaJIEMUUYECKHUX
yacax

1 Monyns 1. IToaroroBka Kk UTOrOBOMY TECTY. 1
I'mppomexanuka
Tema 1. OcHOBHbIE
(busnyeckue CcBOHCTBa
JKUIKOCTEH U Ta30B.

2 Tema 2. OcHosbl | [TogroroBka K MNpPaKTUYECKOMY 3aHATHIO. | 2
TUAPOCTATUKU u | [TonroroBka K BBIMOJIHEHUIO U 3aIlNUTE
KUHEMATHUKH. nabopatopubix pa6otr. IloaroroBka K

WHIUBUAYAIbHONU pabote. IloaroroBka k
HUTOTOBOMY TECTY.

3 Tema 3. Jlunamuka | [loarotoBka K NpaKTUYECKOMY 3aHSITHIO. |2
Bs3KOM U HeBs3koH | [TonroroBka K BBIMOJHEHUIO U 3allUTE
KUJTKOCTH. nmaboparopueix pabor. IloaroroBka K

WHIUBUAYAJIbHONU paborte. IloaroroBka k
HUTOTOBOMY TECTY.

4 Tema 4. | IlogrotoBka K MOPAKTAYECKOMY 3aHSTHUIO. |6
I'mppaBnuueckue IToarotoBKa K BBINOJHEHUIO U 3alIUTe
COIIPOTHUBIICHHUS. nabopatopHblx pabor. IloaroroBka K
Hcreuenune xugkocteit | MHAMBUAyaIbHON  pabote.  BrimonHeHue
u3 OTBEPCTUI u | kelic- 3agaun. [loaroroBka K HTOTOBOMY
HACa/IKOB. TECTY.

5 Tema 5. | Bemmonnenune keric- 3agaun. Iloaroroska x |5
I'mnpaBnuueckue HUTOTOBOMY TECTY.

MaIIHBI "
TUAPOIPUBO/I.

6 Mopyns 2. I[TonroroBka K MPaKTUYECKOMY 3aHATHUIO. | S

l'azogunamuka I[logroroBka K BBINOJHEHUIO U 3aIIUTE
Tema 1. 3axoHsl | 1abopaTOpHbIX paboOT. BeImonHeHue kelic-
JIBVDKEHMS Ta3a 3agaud. [loagroToBka K U”TOrOBOMY TECTY.

7 Tema 2. Bomnel [ [TogroroBka Kk U”TOrOBOMY TECTY. 1
JABJIEHUSI B Ta30BOM
MOTOKE




8 Tema 3. Teopus | [TogroroBka K H”TOrOBOMY TECTY. 2
MMOrPAHUYHOTO CJI05

9 Mopyns 3. ITogroroBka K BbINOJHEHUIO U 3amuTe | 20
AspoanHaMuKa nmaboparopubix padbor. IlogroroBka K
Tema l. OO6mmume | uToroBomMy TecTy.

CBEICHUS 0
JIeTaTeIbHBIX
anmnapartax " 1704
a3pOIMHAMUYECKUX
XapaKTepUCTUKAX

10 [Tema 2. Ilpoduns wu |IloaroToBKa K UTOTOBOMY TECTY. 5
KPBLIO KOHEYHOTO
pasmaxa B
HEC)KUMAEMOM ITOTOKE

11 [Tema 3. Ilpoduns wu |IloaroToBKa K UTOTOBOMY TECTY. 5
KPBLIO KOHEYHOTO
pasmaxa B J03ByKOBOM
u CBEPX3BYKOBOM
MOTOKE

12 | Tema 4. | I[TonrotroBKa K UTOTOBOMY TECTY. 5
AbspoarHaMHYEeCKHe
XapaKTEePUCTUKHU
KOPITYCOB
JIeTaTeIbHBIX
anmnapaToB

13 | Tema 5. | IToaroToBKa K UTOTOBOMY TECTY. 5
AspoTMHAMHUYECKHE
XapaKTEPUCTUKHI
JIETATEIBHOTO
arnrmapara npu
MPOJIOIBHOM
JIBUKEHUU

14 | KypcoBas pabora BoimosiHeHWe ¥ MOATOTOBKA K  3amuTe | 32
KypCOBOM paboTe.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'MN
B cootBerctBue ¢ TpedoBaHusimu GI'OC BO no HampaBieHUIO MOATOTOBKH peav3alius
KOMIIETEHTHOCTHOTO MOAXOJla TpeaycMaTpyUBaeT HCIOJIb30BaHUE B Y4YeOHOM IIpoliecce
AKTUBHBIX U HHTEPAKTUBHBIX (JOPM ITPOBEICHUS 3aHITUH.
ITpu peanuzanuu qucUUIUIMHBL «I MIporazoa’poIMHAMUKA», UCIIOJIb3YIOTCS TPAIUIIMOHHbIE
U COBpEMEHHbIE 00Pa30BaATEILHbIE TEXHOJIOTHH.
[Tpu uTeHun NeKUMI MO TAHHOW AMCLUIUIMHE UCIOJb3yeTCs aKTUBHBIE METOJbI OOyUEHMUS:
npobyieMHast JeKIus, JieKuusi mpeseHTanus. Ilepen wu3ydyeHueM pasznaena obOo3HaUaeTCs
npobsiemMa, Ha pelieHrne KOTOpoil OyJeT HAINpaBJieH BECh MOCIEAYIONIUMNA MaTepual JAHHOTO
paznena. Ilpu uTreHuMM JEKIUN HUCHOJB3YIOTCS MYJIbTUMEOUUHBIE IPE3EHTALIMU, BUJIEO-
JIEMOHCTpPAIMH.
Ha nmpakTtudeckux v 1a00OpaTOPHBIX 3aHITUSIX HCIIOJB3YETCS METOJ TPYIIOBOTO pelIeHUs
TBOPYECKUX 3a]1a4, METOJI Ae0aTOB.
[Tpu npoBeneHnu 1a0OPATOPHBIX 3aHITUM CTYAEHTAM BBLAAETCS 3aJlaHUE [JISI IOJATOTOBKH K
BBITIOJIHEHUIO J1abopaTopHOi paboThl. Ilepen BbIMoOIHEHHEM pPaOOTHI C TpenojaBaTeIeM
obcyxaaercs 1einb paboThl U Xon ee BbIMoiHeHUs. Ha srame 3amuthl pab®oThl CTYAEHT
CaMOCTOSITEIbHO aHAJIM3UPYET JOCTUTHYTBIE PE3yJbTaThl C Pa3HbBIX TOYEK 3PEHUS,
BBIJIBUTAET TUIIOTE3bI U JAENTAET BBIBO/IbI, UCXOMS U3 LIEIU PAOOTHI.



N3 coBpeMeHHBIX OOpa30BATEIBHBIX TEXHOJIOTUH MPHUMEHSIOTCS WH(OPMAIMOHHBICH
KOMITBIOTEPHBIC TEXHOJIOTHH C IPUBJICUCHIEM K MTPETIOJaBAHUIO MYJIbTUMEIMITHON TEXHHUKHU.

MeTobl KOHTPOJIS: UTOTOBOE TecTupoBaHue. MITOTOBBIE TECTBI IO MOJIYJISIM pa3MEIIeHbI B
ANIEKTPOHHOM Kypce «[Mapora3oquHaMuKa» pa3MEIICeHHOM B MOJYJIbHOW OOBEKTHO-
OPHEHTHUPOBAHHOU AMHAMUYECKOH yueOHoli cpene  Moodle wa caiite AmIY  http://
moodle.amursu.ru/ [http://moodle.amursu.ru/]

8. OUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTAILIUA
Onucanue nmokasaTteiael U KpUTEPUEB OLIEHUBAHUSI KOMIIETCHIIMM HA Pa3JIMYHbIX 3Tanax UX
dbopMHUpOBaHUS, OINMUCAHUE IIIKAJI OLIGHUBAHMS, TUIIOBBIE KOHTPOJIbHBIC 3aJaHUSI U WHBIE
MaTepuajbl, HEOOXOAUMBIE Il OIIEHKM 3HAHUH, YMEHHUI, HaBBIKOB, XapaKTEPHU3YIOIIUX
sTanbl GOPMUPOBAHUS KOMIETEHIIMN, a TAK)KEe METOJAMYECKHE MATEpHaJIbl, ONPEIEISIOnINne
MpOLIeypPhl OIEHWBAHWUS 3HAHWH, YMEHUM W HABBIKOB OTpPaXXeHBI B (DOHIE OICHOYHBIX
cpeAcTB 1o auciuiuinie «'uaporazoaspoitHaMUKa».

[TpumepHbIE BOIPOCHI K 3aUETY

S cemecTp

1. Monenb crutomHo#i cpeabl. Moaens HeckuMaeMoit cpeibl. O01as MoCTaHOBKA 3aa4U.

2. OcHOBHbIE (DPU3NUYECKHE BEIMUMHBI U (PU3MUECKUE CBOWCTBA XUAKOCTeH. O003HAUeHNE M
eMHUIBI U3MepeHMsl. MaKpOCKOIMUUECKHE ITapaMeTpbl U (PYHKITUU COCTOSTHUS CPEIBI.

3. laBnenue KUAKOCTU. PaBHOBecue  KUAKOCTHU. AOCOTIOTHOE U U30BITOYHOE
JlaBJICHUE, MAHOMETPHUUECKOe AaBiieHHe, BakyyM. [IpuGopbl i u3MepeHusl JABJICHUS U
BaKyyMa.

4. AOCOTIOTHBIN M OTHOCHTEIIBHBIN MOKOW XUAKOCTH. CHIIBI, JEWCTBYIOIINE Ha >KUIKUN
oobeM. JluddepeHunaabHble YpaBHEHHUS JXKUAKOCTH. IIOBEpXHOCTHM paBHOrO JaBJICHUS.
OcHoBHOEe ypaBHeHHe ruapoctaTuku. HuddepeHimanbHoe ypaBHEHHE PpPaBHOBECHS
(ypaBHeHue Ditnepa).

5. 3akoHn ITackans. Omnropsl naBineHus. JlaBieHune KUAKOCTH Ha TJIOCKYIO M KPUBOJIMHEHHYIO
MMOBEPXHOCTH.

6. OTHOCUTEIIBHOE paBHOBECHE JKUAKOCTU TMPU IOCTYNATEIbHOM PAaBHOYCKOPEHHOM
JIBIDKEHHMH COCYJla ¥ BO BpAIlAIOIIEMCs COCY/IE.

7. OCHOBBI KMHEMATHKHM >KUJIKOCTM M ra3a. MeToabl KHHEMATHYECKOTO HCCIEAOBAHUS
cruTonTHOM cpenbl. Kitaccuukanus IBUKEHUS KUAKOCTEH. Pacxo1 ;KUIKOCTH.

8. VYpaBHeHHe Hepa3pbhIBHOCTU (ypaBHeHHe OajaHca Mmacchl). JIunum Toka. TpyOka Toka.
CrpyliHasg MOJIeNIb TOTOKA.

9. JIBMXKEHME KUIKOU YACTUIIBI.

10. BuxpeBoe ABMXEHUE >XHUAKOCTU. Buxpp mnons. BuxpeBas nuHusg. BuxpeBoil mHyp.
Buxpesast TpyOka. TeopeMbl 0 BUXPEBOM JIBUKEHUH U CIIEICTBUS U3 HUX.

11. be3BuxpeBoe TeueHHE KUAKOCTU (MOTEHIMATbHOE TeueHue). [loTeHmman CKOpOCTH.
Vpasuenue Jlamnaca. @yHKIUS TOKA.

12. YpaBHeHue ABWXKEeHUs XUAKOCTU. IlepBas Teopema OJiinepa. YpaBHEHHE MOMEHTOB
KOJIMUYECTBA ABMXEHUS (BTOPOE ypaBHEHUE Dijiepa).

13. HuddepennuanbHoe ypaBHEHUE IBUKCHUS B HATIPSIKEHUSIX.

14. Iuddepenunansubie ypaBuenuss HaBbe- CTokca u ux perieHus (ypaBHeHue Oiijepa,
ypaBHeHue ['pomexu- JlemOa, nnterpan Kommu-Jlarpanxa).

15. VpaBHenue bepHysuiu a1 yCTAaHOBUBILETOCS ABM)KCHUS HEC)KUMAEMOM KUIKOCTH U €ro
aHaJIu3.

16. YpaBuenune bepHymum mjisi moToka peadbHOM XUIAKOCTH. YpaBHeHue bepHymm s
peabHBIX Ta30B.

17. Ilpaktuyeckoe npumeHeHne ypaBHeHuss bepuymiu (Tpybka Iluto, Tpybka Ilpanmis,
TpyOka Bentypu, corto, nuadparma).

18. HurerpampHoe n quddepeHmaaibHOe ypaBHEHUS YHEPTHH.

19. MonenupoBaHue rUAPOIUHAMUYECKUX SIBICHUM.

20. Teopus nmogobus. Kpurepuu ruipoIMHAMUYECKOTO MOA00MS



21. Bunbl conpoTuBieHnii. OCHOBHOE ypaBHEHHE PABHOMEPHOTO JIBH)KEHHUS.

22. Kiaccudukamms motepb Harmopa, paBHOMEPHOE U HEPABHOMEPHOE JBIKEHHE.

23. IloTtepu Hamopa NOpuU PABHOMEPHOM [ABWXXEHUU KUIKOCTU: JAMUHAPHBIM PEXKUM,
TypOYJEHTHBINA PEXKUM ABUKEHUS KUIKOCTH.

24. Ilotepu Hamopa MpU HEPABHOMEPHOM JIBUKEHUU KUIKOCTU (MECTHBIE MOTEPH).

25. Kiaccudukanms THAPABINYECKUX CHCTEM IO CONMTPOTHUBIICHUSIM.

26. Hcreuenne uepe3 Majoe HE3aTOIUICHHOE OTBEpPCTHE, KOIPPHUIMEHT CKATUS CTPYH,
CKOPOCTH M pacxo/ia.

27. Hcreuenue moa ypoBeHb. Mcreuenue u3 6onpiux orBepetuil. Mcreuenue us cocyna npu
MEPEMEHHOM HAIOPE.

28. HcreuyeHue xKUIKOCTU Yepe3 HACAIKH.

29. Haznauenue u kjaccudukaius TpyOOIpOBOJOB U PAcXooB. [ HapaBIndecKuil pacuer
MpoCTOro TpydbompoBoa.

30. I'mapaBnuyeckuit pacyeT IJIMHHOTO TPyOONPOBOIa MOCTOSIHHOTO JUAMETPA.

31. Pacuer TpyOompoBoja ¢ MOCIEIOBATEIbHBIM  COEOUHEHHEM, MapajlielIbHbIM,
Pa3BETBIIEHHBIM, C HEIIPEPBIBHOW pa3fayeil KUIKOCTHU.

32. I'mapaBnuyeckue XxapakTepPUCTUKHU TPYOOIIPOBOIOB.

33. I'uppaBnuyeckuii ymap B TpyoOax, popmyna JKykoBckoro. Buasl ruapaBIndecKoro
yaapa. SIBjieHue KaBUTAIUM.

34. OcHOBHBIE CBEACHHUS O THAPABIMYECKMX MalIMHAX U ruaponpuBoge. Hacocel u
ruaporepenaun (JIOMacTHble, BUXPEBbIE U CTPYHUYATHIE, THAPOAMHAMUYECKHUE [IEPeIayun).

35. TlopirHeBbIe HACOCHI, POTOPHBIE THAPOMAIIIMHBI, POTOPHO- TOPITHEBBIE, TJIACTUHYATEHIE,
HIECTePEHYAThIE U BUHTOBbBIC, TUAPOIMINHAPHI U TUIPOBUTATENH.

36. I'uppoannapartypa. ['maponpuBo/I, peryJinpoBaHue

37. 'a3ogunamuka. HMcxonHele cooTHomeHWs. YpaBHeHue sHepru. Kputuyeckas u
MaKcUMajbHas CKOPOCTh Ta3a. IlapamMeTppl HM303HTPONMYECKOIO TOPMOXKEHHUS Trasa.
lazogunamuyeckue pyuxmmu [ (L), (K0), (K ).

38. CBs13b CKOPOCTH T'a3a C CEUEHHMEM NMOTOKa. 3aKOH oOpalleHus Bo3aencTBus. McreueHue
raza. ['eomerpumueckoe BO3AEHCTBME HAa Ta30BbIM NOTOK. BWIBI comen peann3yrommx
CBEPX3BYKOBOE TEUECHHE rasa.

39. OnHOMepHOe TeueHue ra3za ¢ TpeHueM u s3HeprooomMeHoM. duddy30pbl. DKeKTOPHI

40. BousHBI pazpenieHusl.

41. OcHOBHBIE IPEICTABIEHUS O CKAYKaX YIUIOTHEHUSI.

41. OcHOBHBIE COOTHOIIEHUS JI MPSIMOTO CKayKa YIUIOTHEHUS. JlaBlieHHe TOPMOKEHHUS 3a
MPSIMBIM CKAaYKOM YIUIOTHEHUS.

42. OCHOBHBIE COOTHOIIEHHS IS KOCOTO CKayka YIUIOTHEHHWs. 3aBUCUMOCTb HAaKJIOHA
KOCOTr'0 CKayKa OT yIJia TOBOPOTa MOTOKA. YIapHas nojspa.

43. TloHsiTHE O MOTPAHUYHOM clioe. MIHTerpaibHble XapaKTEPUCTUKU MOTPAHUYHOTO CIOSI.
JlamMmuHAPHBIH, TEpeXOAHON U TYPOYIEHTHBIN PEKUMBI TEUECHHUS B TOTPAHUIHOM CJIO€.

44. uddepeHinanbHble ypaBHEHUS MOTPAHUYHOTO CJIOSI B HEC)KMMAEMOW U CKUMAEMOU
cpere.

45. VHTerpaibHOE COOTHOUIEHUE MOTPAHUYHOIO Cl10sl. PacueT morpaHM4HOrO CIOSl.

46. ITorpaHu4HbIN CJION MPU HATUYUHU TPOAOJIBHOIO ITpaaueHTa aaBieHuss. OTpbIB MOTOKA.
47. BzauMoJeicTBUE IOTPAHUYHOTO CJIOSI CO CKayKaMM YIUIOTHEHMWS. YIpaBJIEHUE
ITOTPAHUYHBIM CIIOEM.

[TpuMepHbIe BOMTPOCHI K 9K3aMEHY

6 cemectp

1. Knaccudukamus BO3AYIIHBIX CYA0B. A3pOAWHAMUYECKHUE CHIIBI U MOMEHTHI. CHCTEeMBI
KOOPAWHATHBIX OCEH.

2. Teomerpuueckue  XapakKTEepUCTUKM  KpbUla U npodwis.  AdpoaumHaMHUYECKue
XapaKTepUCTUKU NMPOPUIIS U CeYeHU s KpbLila

3. ®opwmyna Kykosckoro. @opmyiia HaruiblriHa o pe3yJIbTUPYIONIEH CUIIE TaBJICHUS.

4. Tonkwuii mpoub Kpbljia B HECKUMAEMOM MOTOKe. Teopust TOHKOTO mpOQuIIs.

5. OcobeHHOCTH 00TEKaHUS KpbLla KOHEUHOTO pa3Maxa. BuxpeBbie CUCTEMBbI KpbLIA.

6. OcHoBBl Teopuu Hecymie nuHUU. [loHSATHA O CKOce TMOTOKA W HMHAYKTUBHOM



COTIPOTUBIICHUH KPbILJIa.
7. Onpenenenne KO3(DPUIMEHTOB MOABEMHOW CHJIBI U HWHAYKTUBHOTO COIPOTUBIICHHS
KpbLIa HA OCHOBE TEOPUM HECYIIIEH JIMHUU.

8. Teopus Hecyliei moBepXHOCTU. MeTO TUCKPETHBIX BUXPEH.

9. IMoxpeMHas cviia U MHAYKTUBHOE CONPOTUBIICHHE KPbIJIa MAJIOTO YUIMHEHUS ITPU MaJTbIX
yrilax aTakH.

10. AsponrHaMHYeCKHe XapaKTePUCTUKH KPbljla OOJIBIIOrO YIJIUHEHUS MTPHU OOJIBIINX yriax
aTakH.

11. ObTexkaHue KPbUILEB MAJIOTO YIJIMHEHUS! U UX a9POAMHAMUYECKUE XapaKTePUCTUKU ITPU
OonpImux yriax ataku. [ToHsATHE 0 KpUTHYECKOM Yucie M.

12. BrnusitHue cKMMaeMOCTH Ha a3pOJIMHAMUUYECKHE XapaKTEPUCTUKHU MPOQUIIST U Kpbljla TIPU
M1 < Mkp

13. O6Texkanue nmpoduiist 3aKPUTUIECKUM JO3BYKOBBIM IMOTOKOM. BOJIHOBOE COMPOTHUBIIEHUE.
14. AsponrHaMHYECKHE XapaKTEPUCTUKHU CTpeloBUAHOTO Kpbula. [lnockas miactuHka B
CBEPX3BYKOBOM ITOTOKE.

15. O0Texkanne TOHKOrO MPO(IS CBEPX3BYKOBBIM IMOTOKOM. OcoOeHHOCTH OOTEeKaHUs
KpbLIa KOHEUHOTO pa3Maxa CBEpX3BYKOBBIM ITOTOKOM.

16. AsponrHaMHYeCKHE XapAKTEPUCTUKU TPEYroJIbHBIX KpPBUIbEB. A3POIUHAMUYECKUE
XapaKTEPUCTUKU CTPEITOBUIHBIX KPBUTBEB B CBEPX3BYKOBOM ITOTOKE.

17. PacueT cuiibl compoTUBIIECHUS Tenna BpatueHus ipu [ =0.

18. HopmanpHas ciita 1 MOMEHT TaHTaXa Tejla BpaIlleHUs TPU MaJIbIX YIJIaX aTaKu.

19. HopmanbHas cuiia Kopiyca, BbI3BaHHAsi OTPBIBOM ITOTOKA.

20. AspoATHAMMYECKUE XAPAKTEPUCTUKM KOMOMHALIMM KOpIlyca C KPBUIOM B CpEeIHEM
TTOJIOKCHUH.

21. Ckoc mOTOKa OT KpbUIa M €ro BIWSHUE Ha a’dpoAnHaMuKy omepeHus. Koaddumment
TOPMOJKEHHUS TTIOTOKA y oniepeHusi. [loabpeMHas cuia onepeHus ¢ pyasiMU, PACIIOIOKEHHBIMU
BJIOJIb 3aJHEH KPOMKHU.

22. ConpoTHUBIIEHHUE JIETATEIBHOIO anmnapata. MOMEHT TaHIaxa JIETaTeIbHOIrO anmnapara.
23. Bnmusane (Gopmbl Kpblla U KOpITyca Ha adpOJAMHAMHYECKOE KadeCTBO JIETATEIHLHOTO
armapara.

24. [TonsTue o OamaHcupoBKe. BiausHue O0alaHCUPOBKU Ha MOJIBEMHYIO CHUJTY JIETATEIBHOIO
arnrmapara.

9. YYEBHO- METOIMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JAUCLHUITJINHDBI

a) muTepartypa
1. ArnpwxkueBckuii A.A. MexaHUKa XUIKOCTH U Ta3a [DIEKTPOHHBIA pecypc|: ydueOHOe
nocobue/ AugpuxueBckuii A.A.— DJIEKTPOH. TEKCTOBbIE NaHHbIC.— MMUHCK: Bpimmiimas
mkona, 2014. — 207 c¢. — Pexum npoctyna: http:// www.iprbookshop.ru/35498. — OBC
«IPRbooks», mo napoto
2. Wrepennuxt, . B. I'mapasnuka : yuebnuk / [. B. llltepernuxt. — 5-e u3m., crep. —

Cankr- IlerepOypr: Jlaws, 2021. — 656 c. — ISBN 978-5-8114-1892-3. — Tekcr :
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- Oubmmoreynass cucrema. — URL: https://
e.lanbook.com/ book/168824 (mata oOpamenus: 19.05.2021). — Pexum gocrymna: s

ABTOPU3. MOJIb30BATEIICH.

3. WUnbuna, T. H. T'mgpaBnuka. Ilpumepsl pacdyeToB 3J€MEHTOB HWHKEHEPHBIX CETEH :
yuebHoe mocobue/ T. H. Wmpuna. — benropon: benropoackuii rocyaapcTBEeHHBIH
texHosornueckuit yausepcuter um. B.I'. Ilyxosa, 9bC ACB, 2012. — 150 c. — ISBN
2227-8397. — Texkcr : aneKTpoHHBIN // DnekTpoHHO- 0ubnmmoTteuHas cucrema IPR BOOKS :
— Pexxum moctyna: http://www.iprbookshop.ru/28343.html

4. 3ayasp, P. Beemenue B razoByro muHamuky/ P. 3aysp; mepeBom I'. A. Bombmepr. —
MockBa, MxeBck : PerynspHass u XaoTuueckass OMHAMUKa, MHCTUTYT KOMIIbIOTEPHBIX
ucciaenoBanuii, 2019. — 228 c. — ISBN 978-5-4344-0767-0. — TexkcT : 37MeKTpOHHBI //



DOnekTpoHHO- OmbOmmoteunass cucrema IPR BOOKS: Pexum gocryma: http://
www.iprbookshop.ru/92110.html. — 9BC «IPRbooks»

5. Jlronsur, [panariae ['mapoaspomexanuka / [Tpanarns JIrogsur ; nepeson I'. A. BonbnepT.
— 2-e u3n. — MockBa, MxeBck: PerymsgpHas m xaotuueckasd OMHamMuka, MHCTUTYT
KOMIIbIOTEpHBIX uccienoBanuii, 2019. — 572 c¢. — ISBN 978-5-4344-0787-8. — Tekcr :
ANIEKTPOHHBIH // DnekTpoHHO-0ubnoTeunas cuctema IPR BOOKS : Pexxum goctyma: http://
www.iprbookshop.ru/92037.html. — 9BbC «IPRbooks»

6. ITogpyxun, E. I'. KoHCTpyKuMs U MpOEKTUPOBAHUE JIETATEIIbHBIX ammnapatoB. Kpbuio :

yuebHo- MmeToauueckoe mocooue/ E. T'. Iloapyxwun, Il. E. Pa6uukoB. — HoBocubupck :
HoBocubupckuii rocynapctBeHHblii TexHuueckuil ynusepcuter, 2010. — 116 ¢. — ISBN
978-5-7782-1427-9. — TekcT : 2MeKTPOHHBIN // DneKTpoHHO- OubnmoTeunas cucrema [PR

BOOKS : [caiiT]. .— Pexxum goctyna: http://www.iprbookshop.ru/44945. html
7. UrnateeBa, A. B. Pacuer aspoaHAMUYECKHX XapaKTEPUCTUK CaMOJIeTa ¢ MEXaHHM3aLHen

Kkpbuia : yuebHoe mocobue/ A. B. HUrnarteeBa, B. JI. UemezoB. — HoBocubupck :
HoBocubupckuii rocyiapcTBeHHbI TexHHUYeckui yHuBepcuteT, 2010. — 46 c. — ISBN
978-5-7782-1391-3. — TekcT : 21MeKTpOHHBIN // DneKTpoHHO- OubnnoTteunas cucrema [PR

BOOKS : [caiiT]. .— Pexum goctyna: http://www.iprbookshop.ru/45003..html

8. I'mapora3oauHaMuka [DIEKTPOHHBIN pecypc]: yued.- MeTOJI. TTOCcOOUe IO BBHIMTOJIHEHHUIO
nab. pabor. Y. 1. 'mapomexanuka/ AmMI'Y, UDD ; coct.. U. B. Bepxorypoma, O. A.
AramnsroBa. - biarosemenck : M3a-so Amyp. roc. yH-Ta, 2017. - 82 ¢. - b. 11.

Pexxum nocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7766.pdf

9. T'mpporazomunamuka. Y.l «['mapomexaHuka» : y4eOHO- METOAUYECKOE ITOCOOME IO
BBITIOJTHEHUIO JTabopaTOpHBIX padoT/ cocraButenu M. B. Bepxotyposa, O. A. Aransrosa.
— bnaroBenienck : AMypckuii rocynapcTBeHHbIi yHuBepcuter, 2017. — 82 ¢. — ISBN
2227-8397. — Tekcrt : 31eKTpoHHBIN // DnekTpoHHO- 0ubauoteunas cucrema IPR BOOKS :
— Pexxum noctyna: http://www.iprbookshop.ru/103852.html

10. I'maporazoanHaMuka [IJIEKTPOHHBINA pecypc| : y4eO.- MEeTO/I. OCOOUE O BBITIOJHEHUIO
nab. pabor. Y. 2. l'azoBas munamuka/ AmMI'Y, MDD ; coct.: M. B. Bepxorypona. -
Bbnarosemenck : U3n-Bo Amyp. roc. yH-Ta, 2019. - 73 c. - b. 1.

Pexxum nocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11526.pdf

11. Tunporazonunamuka. Y.2: «["a3oBasi nuHaMMKa» : y4eOHO- METOIMYECKOE MocoOue 1o
BBITIOJTHEHUIO JTabopaTopHbIX pabot / coctaButenu U. B. BepxotypoBa. — biaroserieHck :
AMmypckuil rocynapctBeHHbld yHuBepcuteT, 2019. — 73 c¢. — ISBN 2227-8397. — Tekcr :
NEKTPOHHBIN // DnekTpoHHO- bnbimoTteynas cucrema [IPR BOOKS : — Pexum moctyma:
http://www.iprbookshop.ru/103853.html

12. I'mapora3zoaspoarHaMuKa [IJIEKTPOHHBINA pecypc]: ¢O. ydueO.- METO/A. MaTepuaioB IS
HamnpaBiieHus: moaroToBku 24.03.01 "PakeTHple KOMIUIEKChI M KocMoHaBTuKa"/ AMIY,
NDD ; coct. K. B. Bepxotyposa. - binarosemenck : M3n-Bo Amyp. roc. yu-ta, 2017. - 119 c.
-b. 1.

Pexxum nocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7777.pdf

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchl

Ne HaumeHnoBanue Onucanue
1 | Onepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo pgoroBopy - CyOnuileH3MOHHBIHA
norosop Ne Tr000074357/KHB 17 ot 30 utonst 2019 rona.
2 | http://e.lanbook.com IIpencraBiaeHHas AMEKTPOHHO- OUOIMOTEUHASI CHUCTEMA —

3TO pecypc, BKIIOYAIONIUN B ce0s1 KaK 3JIEKTPOHHBIE BEPCUU
KHUT u3gatenbcTBa «Jlawb» ©W OApyrux  Beaylux
MU30ATENILCTB Y4eOHON JIMTEpPATyphl, TAK U 3JIEKTPOHHbIC
BEPCUU TEPUOJUYECKUX M3aHUNH TI0 E€CTECTBEHHBIM,
TEXHUYECKUM U TYMaHUTAPHBIM HayKaM.

3 | http:// DNeKTpoHHO- Oubmmoteunass cucrtema [PRbooks —




www.iprbookshop.ru/ Hay4yHO- 0oOpa30BaTeNbHBIN pecypc I pelIieHus 3ajad
obyuennss B Poccum u 3a pyOexoMm. YHHUKaIbHas
miatpopma ODBC IPRbooks o0BenuHSIET HOBeMHIIHE
MH()OPMAIIMOHHBIE TEXHOJIOTUH U YUEOHYIO JINIIEH3MOHHYIO
nutepatypy. Kontenr 3OBC IPRbooks orTBeuaer
TpeOOBaHMSIM  CTaHIApTOB  BbIcHiei 1Ko, CIIO,
JIOTIOJTHUTEIIBHOTO U TUCTAHIIMOHHOTO oOpazoBanus. DbC
IPRbooks B momHOM 00BEME COOTBETCTBYET TPEOOBAHUSIM
3akoHogarenbcTBa PO B chepe oOpazoBanus.

4 | http://elibrary.ru HayuHnas snexTpoHHast OMOIM0OTeKa )KYpPHAIOB

B) mpodeccruoHaIbHbIe 0a3bl TAaHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMBbI

Ne HaumenoBanue Onucanue
http://window.edu.ru Enunoe okHO moCcTyna K 00pa3oBaTeIbHBIM pecypcam
2 | https://ecoruspace.me/ KocmonaBtnka u aBuamusa. HOBOCTM KOCMOHABTHKH.
3amycku pakeT. XapaKTepUCTUKU CIyTHUKOB. OTKa3bl
paKeTHoO- KOCMHUYECKOH TEXHUKH. ABuanus.
[TpomsbIieHHOE MIPOU3BOJICTBO. PoiHOYHBIC
WCCITE/IOBAHUS.
3 | https:// elibrary.ru/ | Hayunas osnektponnas Oubnuoreka eLIBRARY.RU -
defaultx.asp poccuiickuii MHPOPMAIIMOHHO- AaHAJTUTUYECKUI TOpTal B

oOactu HayKH, TCXHOJIOI'MHU, MCOINIIUHBI U 06paBOBaHI/IH

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYHEHUE JUCHUITINHbI
3aHgatus no aucuuiuimHe «l'maporazoaspoanMHaMHUKa» TPOBOASTCS B CHELMATIbHBIX
TMOMEIEHUSIX, MPEACTABISIONIMX COOON YyueOHble ayAUTOPUM I MPOBEICHUS 3aHATHH
JIEKITMOHHOTO THUIIA, 3aHATHH CEMHUHAPCKOT'O THUIIA, IAOOPATOPHBIX paboT ¢ J1ab0paTOPHBIM
000pyaOBaHHWEM, TPYNIOBBIX U UHAMUBUAYAIbHBIX KOHCYJbTAIIUWA, TEKYIIETO KOHTPOJS U
MIPOMEXKYTOYHOU aTTECTalUU. CrnernuanbHbie MTOMENIEHUS YKOMIIJIEKTOBAHBI
CHEUAIN3UPOBAHHON MeOeIbl0 M TEXHUYECKUMH CPEACTBAMHU OOYUYEHUs, CIIyKAIIUMH s
MpeACTaBIICHUS] yaeOHOW MH(popManmu OOJIBIION ayIuTOPUHU. Bce momernieHns, B KOTOPBIX
MPOBOJSITCS 3aHSTUSI, COOTBETCTBYIOT JEHUCTBYIOIIUM IPOTUBOMOXAPHBIM MpaBUjiaM U
HOpMawm.

Kaxnpiit obOyuaronuiics oOecrieueH HWHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K
SJICKTPOHHO- OMOJIMOTEYHBIM  CHCTEMaM HM K  3JEKTPOHHOW  HMH(POPMAIMOHHO-
00pa30BaTENIbHON Cpe/le YHUBEPCUTETA.

CamocrosTenbHas  pabota 00yUarouXxcst OCYIIIECTBIISIECTCS B MTOMEIICHUSIX,
OCHAIIIEHHBIX KOMIIBIOTEPHON TEXHUKOU C BO3MOXHOCTBIO MOAKIIIOUEHUS K ceTh « IHTepHEeT»
n obecrieueHUeM JOCTyna B 3JEKTPOHHYIO HH(GOPMALMOHHO- OOpa30BATEIbHYIO Cpedy
yYHUBEPCUTETA



