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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 JUCHMILIMHBI B CTPYKTYPE OII BO
HucrumuinHa «'uaporazoa’spoanHaMHUKa» OTHOCUTCS K TUCHUIUIMHAM 00s3aTeIbHON YacTh
y4eOHOro I1aHa o6pa3oBaTeIbHON POrPAMMBI.
HucruruinHa 0a3upyeTrcsl Ha 3HAHUSIX MOJIYYEHHBIX BXOJE M3yUEHHUS TAKUX TUCHUIUIMH Kak
«Marematnueckuii  aHanmu3», «OObIKHOBeHHbIe  Ou(depeHIIuaNbHbIe  ypPaBHEHUS,
«Duzuka», «MubopmaTrKa» u ap.
3HaHMS, TONYYCHHBIC BXOJE M3yUYECHUS IUCHMUIUIMHBI «[maporazoa’poamHaMHKa» MOTYT
WCIIOJIb30BAaThCS MPH W3YYCHUU IUCHUILINHBI «PakeTHble nBuratenw», «[mapaBinueckoe
000OpYyIOBaHUE CTAPTOBBIX CHUCTEM» U [p., NPH TPOXOXKIECHUU PA3IMYHBIX BHUIOB
MIPOU3BOJICTBEHHBIX ITPAKTHUK.
3HaHUs, TOJIYYCHHbIE B XOJI€ M3YyYEHUs AUCIMIUIUHBI, TO3BOJAT BBITYCKHUKAM YCIEIIHO
pemaTy 3a1a4n B MPOQPECCHOHATBHON AESITEIbHOCTU, CBS3AHHOW C IMPOEKTUPOBAHUEM H
(YHKIIMOHUPOBAHNEM KOCMHYECKHX JIETATEIbHBIX AIllapaToB.

3. KOMIIETEHIIMA OBYYAIOILLIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JNCIMININMHBI 1 THANKATOPBI UX JTOCTUKEHUA

3.1 O6enpodeccuoHaIbHbIE KOMIETEHIIMU U UHANKATOPBI UX JOCTHKECHUS

Kon " HanMeHOBaHus | Kom ©W HaWMeHOBaHWE WHIMKATOpa JOCTHKCHUS
o61menpodecCuoOHaATEHOU ob1menpodeccuoOHaTbHOM KOMITETEHITNHT

KOMIIETEHIINH

OIIK-1. Cnocoben mnpu- mensars | U — 1 OIIK-1

€CTECTBEHHOHAYYHBIE 1 |3HaTh: - TEOPUI0O M OCHOBHBIE 3aKOHBI B 00JIaCTH
OOIIIeMH)XCHEPHbBIC 3HAHUSI, €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX JUCITUTIINH.
METOIbI MmateMmaTtuueckoro | M — 2 OIIK-1

aHaIM3a M MOJACIUPOBAHUS, | YMETh: - MPUMEHATh METOJbl MAaTEMaTHYECKOTO
TEOPETUUYECKOTO W |aHalM3a W MOJICJIUPOBAHUS B IpodecCHOHAIBHOMN




OKCIICPUMCHTAJIBHOI'O JCATCIIBHOCTH,

HCCIIeIOBAHUS B| - MPUMEHSITh METO/IbI TEOPETUUECKOTO u
po¢ecCuOHATBHOM 9KCIIEPUMEHTATILHOTO HCCIIeTOBAHUS B
NeSATeTbHOCTH npodecCHOHATbHON AESITETbHOCTH.

4. CTPYKTYPA JUCHUITIINHBI
OO0mass TpPyIOEMKOCTh JUCHUIUIUHBI cocTaBiaser &8.00 3adeTHBIX eIUHHUIBI, 288
aKaJIeMHYECKUX YaCOB.
1 — Ne /i
2 — Tema (pa3nen) IUCUUIUIMHBI, KypcoBast paboTa (ITPOEKT), MPOMEKYTOUHAST aTTECTALINS
3 — Cemectp
4 — Buibl KOHTaKTHOH pabOTHI U TPYTOEMKOCTH (B aKaJIeMHUYECKUX Yacax)
4.1 — JI (Jlexmun)
4.2 — Jlexuiuu B BUJIE€ MPAKTUYECKON MOATOTOBKHU
4.3 — 13 (ITpakTUueckue 3aHsITUS)
4.4 — ITpakTUUuecKHe 3aHITUS B BUJIE MPAKTUYECKON MOATOTOBKHU
4.5 — JIP (JTabopaTopHbie pabOThI)
4.6 — JlabopaTopHbIe paOOTHI B BU/E MPAKTHIECKON TOATOTOBKHU
4.7 — UKP (MuHas koHTakTHas pabota)
4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOYyUCHUS)
4.9 — KO (KoHTposb Ha 9K3aMeHe)
5 — KoHTpoib (B aKaAeMUYECKUX Yacax)
6 — CamocTtosiTenbHast paboTa (B aKaJeMUYECKUX Yacax)
7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH

1 2 3 4 5 6 7
411424344 (145]14.6|47148149

1 Monyns 1. 512 1
I'mnpomexannka
Tema 1.

OcHOBHBIE
(uzmyeckue
CBOICTBaA
JKUIKOCTEN U
rasos.

2 Tema 2. OcHoBHI |5 | 6 4 4 4 JlabopaTopHBI
TUAPOCTATUKU U ¢ paboThl,
KUHEMATHUKH. NunuBuayans

Has paborta

3 | Tema 3. 516 4 4 4 JlabopaTopHs!
Hunamuka € paboThl,
BSI3KOH U NunuBunyans
HEBSI3KOU Has paborta
JKUIKOCTH.

4 | Tema 4. 516 6 12 10 JlabopaTopHBI
lunpasnuaeckue ¢ paboThl,

NunuBunyans
COIPOTUBJIEHUS. Has paborta,
Ucrteuenue Keiic-3amaua
JKUJIKOCTEN N3
OTBEPCTUH U
HAacagKoOB.

5 Tema 5. 5 14 4 6 Keiic-3amaua
I'unpasnuyeckue
MaIIIUHEI U




TUAPOIIPUBO/I.

Monyns 2.
T"'azognnamnka
Tema 1. 3axkoHBI
JIBIDKEHMS ra3a

10

JlaGopaTopHbI
€ paboThl,
Keiic-3amaua

Tema 2. BonHbr
JIaBJICHUS B
ra30BOM IIOTOKE

Tema 3. Teopus
INOrpaHU4YHOI O
cros

NTorossrit
TECT I10
Moayism 1 u
2

3auer

0.2

19.8

10

Monyns 3.
AspomuHaMuKka
Tema 1. O0mue
CBEJIEHUS O
JIETATENIHHBIX
aInmapaTrax ¥ ux
a’3poaMHAMUYEC
KHX
XapaKTEePUCTUKA
X

16

20

JlabopaTopusl
€ paboThI

11

Tema 2.
[Mpodwis u
KPBLIO
KOHEYHOTO
pa3maxa B
HECXKUMACMOM
MOTOKE

12

Tema 3.
IIpoduns n
KPBLIO
KOHEYHOTO
pasmaxa B
JTO3BYKOBOM U
CBEPX3BYKOBOM
MTOTOKE

13

Tewma 4.
AspoamHaMHuUec
KHUe
XapaKTEePUCTUKHU
KOPIIYCOB
JIeTaTEIbHBIX
aImapaToB

14

Tema 5.
Asponunammyaec
KHe
XapaKTEePUCTUKH
JIETaTeTbHOTO
armmapara npu
MIPOAOIBHOM
JIBIDKEHUU

HNTorossrit
TECT I10
Moy 3

15

KypcoBas
pabora

32

16

DK3aMeH

0.3

35.7

Hroro

52.0

16.0

50.0

2.0

0.2

0.3

35.7

131.8




5. COAEP KAHUME TNCLHUITIIMHbI

J)KUJIKOCTEU U ra30B.

5.1. Jleknun
No 1/ HaumeHnoBaHue TeMbl Copepxanue TeMbl (pa3aena)
IT (paznena)
1 Moayns 1. [Ipenmer ruapora3ogMHaAMUKU M €ro MECTO B
I'mapomexanuka noarotoBke 6akanaBpoB. KpaTkas ucropus pa3BuTus
Tema 1. OCHOBHBIE | HAYKH.
dusznyeckue cBoiicTBa | OCHOBHBIE MIOHATHSA u OIpEe/ICTICHUS

ruapora3oaMHaMuku. XKuakoctb. Mojienb CIUTONTHOM
cpenbl.  OcHOBHBIE  (U3MYECKHE  BEIUYUHBI U
(busnueckue cBoiicTBa kuakoctei. OOoO3HaueHUWE W
€IMHUIIBI U3MEPECHUS

Tema 2. OCHOBBEI
TUIPOCTATUKU u
KUHEMATUKH.

I'mapocraTuueckoe [aBjieHWE W €ro  CBOMCTBA.
JlaBneHue B MOKOSIIENHCS XKUIKOCTU. AOCOTIOTHOE U
M30BITOYHOE JTABJICHWE, MaHOMETPUUECKOE JaBJICHUE,
BakyyMm. [lpubopbl misi u3MEpeHUs [aBJICHUS W
BaKyyMma.

Cwibl, JeHCTBYIOLIME B IKUIAKOCTSIX (MaccoBble U
MMOBEPXHOCTHBIC). AOCOIIOTHBIN W OTHOCUTEIbHBIN
nokoil skuakoctu. [duddepenHnmanbuple ypaBHEHHS
xugkoctu.  [loBepXHOCTHM  pPaBHOTO  JaBJICHUS.
OCHOBHOE ypaBHEHUE THIPOCTATUKH.

3akonsl Ilackansgs m Apxumena. DmIOpbl JTaBJICHUS.
JlaBneHue KUIKOCTH Ha TIOCKYI0 M KPUBOJIMHEHHYIO
TTOBEPXHOCTH.

Cnioco6b1 onMcaHusl IBUKEHUS KUIKOCTH. Y paBHEHUS
OamaHca  Macchl:  YpaBHEHHE  HEMPEPBIBHOCTH.
JIBrkeHNE JKUAKOW YacTUlbl. BuxpeBoe IBHXEHUE
KUIKOCTH. Be3BuxpeBoe  TedyeHHME ~ KHIAKOCTH
(MOTEHLIMAJIbHOE TEYEHUE).

Tema 3. /IunaMuka BS3KOH U
HEBSI3KOM JKUIKOCTH.

VpaBHeHUE  ABWKEHUSI  JKUJIKOCTU. Y paBHEHUE
MOMEHTOB KOJIMYECTBA JIBUKEHUS.
Huddepennmanbaoe ypaBHEHNE IBIKEHUS KUIKOCTU
B HanpsbkeHusx. Y paBHenue Hasbe-CTokca.
JAmHaMuKa HEBS3KOH >XUAKOCTU: AuddepeHIInaIbHbIC
ypaBHEHUS JIBYDKEHU ST HEBSI3KOM KUIKOCTH
(ypaBHeHus DOiinepa). VYpaBHeHue bepHymmu s
YCTAHOBUBILIETOCSA JIBUYKEHUS HEC)KUMaEeMO
KUJIKOCTH, SHEpreTuvecKas UHTEpIpeTaLus
ypaBHeHUus: bepHymnu. VYpaBHeHue bepuymm s
peanbHOM  BsizkoM  xkuakoctu.  [IpakTtuueckoe
MpUMEHEHWEe  YpaBHEHUs  bepHyu. Tpybxa
[Mpanarns, Beutypu, comno. duadparma. YpaBHeHue
bepnynmnu mns peanbHbIX Ta3oB. MHTerpajibHOE M
nuddepeHiaaTbHOe ypaBHEHUS SHEPTHUH.
MopaenupoBaHue  TUAPOJUHAMUYECKMX  SIBIICHUH.
Teopuss momobusa. Kpurepuu ruapoIuHaAMHUUYECKOTO
nogoous

Tema 4. T'uapaBauueckue
conpoTuBneHus. HMcreuenue
JKUIKOCTE M3 OTBEPCTUUA M
HAacaaKoB.

Buner  conmportuBnennii. OCHOBHOE  ypaBHEHUE
paBHOMepHOTO nBWXKeHus. Kriaccudukaius mnoTepb
HAIlOpa, pAaBHOMEPHOE U HEPABHOMEPHOE JBHKECHUE.
I[Torepu Hamopa mnpu PaBHOMEPHOM JABUKEHUU
KUJIKOCTH: JIAMUHAPHBIA PEXUM, TypOyJIEeHTHBIN




peXUM ABMXKEHMS >kuakoctu. Ilotepum Hamopa mnpu
HEPAaBHOMEPHOM  JBMXEHMM JKUJIKOCTU (MECTHbIE
notepu). Kimaccupukanus rugpaBInuecKuX CUCTEM T10
COIIPOTUBJICHUSIM.

Hcreuenne uepe3 Masoe HE3aTOIUIEHHOE OTBEPCTHE,
KO3(pPUIIMEHT CKaTUsl CTPYH, CKOPOCTHM M pPacxoja.
Hcreuenne non ypoBeHb. lMcredyeHne wn3 OONBIIMX
oTBepcTuidl. lVIcTeueHne npu NEPEMEHHOM HAIOPE.
Hcreuenne yepe3 Hacagku. 3aTOILUIEHHbIE CBOOOIHBIE
TypOyJieHTHbIe cTpyu. McTeuenne ra3oB u3 OTBEPCTHUI.
I'unpaBnuueckuii pacuer TpydbomposoaoB. IIpoctsie

TPyOOIPOBO/IBI, CIIO)KHBIE TpyOOIPOBOIHI,
TpyOONMPOBOJIBI €  TIEPEMEHHBIM  PACXOJOM 10
nyTu. Pacuer MPOCTHIX TpyOOTIPOBOIOB.

'unpaBnuueckuii pacueT UIMHHOTO TpyOompoBoaa
MOCTOSIHHOTrO auamerpa. Pacuer TpyOomnpoBoga ¢
IIOCIIEAOBATENIBHBIM  COCAMHEHUEM, MAPaJUIEIIbHBIM,
PAa3BETBIICHHBIM, C HEIIPEPBIBHOM pa3fadei >KUIKOCTH.
MinpaBnuueckue XapakTepUCTUKU TPYOOIPOBOAOB.
I'unpasnuueckuit  ymap B Tpybax, Qopmyna
KykoBckoro.  Buzabl  rugpaBiaMyeckoro  yaapa.
SIBneHne KaBUTaAllMKU

Tema 5. T'mapaBauueckue
MaIITUHBI U TUIPOTIPUBO/I.

OCHOBHBIE CBEACHUS O TMAPABINYECKUX MAlIMHAX U
TUAPOIIPUBOJIE. Hacocsl " ruaponepesayn
(JromacTHbIe, BUXPEBbIE " CTpyiuaTsle,
rugpoanHaMudeckue nepenaun). [lopuiHeBbie HacOCHI,
POTOpHBIE THUAPOMAIUMHBI, POTOPHO- MOPIIHEBHIE,
IJJACTUHYATBIE,  LIECTEPEHYaTble U BUHTOBBIE,
TUAPOLMIIUHIPBI " TUAPOJABUTATEIIN.
I'mppoanmnaparypa. ['magponpuson, perynupoBanue

Mopyis 2.
T'azonuHamuka

Tema 1. 3aK0oHBI ABUXEHUSA

rasa

HcxomHbple  COOTHOILIEHUS. YPAaBHEHUE  JSHEPIUM.
Kputnueckas 1 makcumaiibHasi CKopocTu rasza. Csizb
CKOPOCTH raza ¢ ceueHueM Mnoroka. 3akon OopalueHus

BO3JICHCTBUS. Bunsr comnen peanu3yrommx
CcBepx3BykoBoe TeueHue rasza. Comro JlaBams.
Pexxnumbl ero paboThI. [TapameTpsbl
MU303HTPOITUYECKOTO TOPMOKEHHUS rasa.

lazomqunamuueckue  ¢yHkiuu. Mcreyenwe rasa.
OpgHoMepHOEe  TeYeHHMe Ta3a C  TPEHUEM W
YHEPrOOOMEHOM. Huddy3opsr. Kondyzopsr.
DKEKTOPBI

Tema 2. BoaHbl naBjieHUS B

T'a30BOM IIOTOKE

Bomnb! pazpexeHus.

OCHOBHBIE PEICTABJICHUS O CKAUKaX YIJIOTHEHUS.
OCHOBHBIE COOTHOIIEHUS MJIsI MPSIMOTO  CKayka
yIUIOTHEHUs. JlaBieHHe TOPMOXKEHUS 3a NPSAMBIM
CKaYKOM YIUIOTHEHUsI. OCHOBHBIE COOTHOIICHMS IS
KOCOT'O CKauykKa YIJIOTHEHMS. 3aBUCUMOCTb HAKJIOHA
KOCOT'O CKayka OT yIJIa MOBOpPOTa MOTOKAa. YJapHas
noJjsipa.

Tema 3.
MMOTPAHUYHOTO CIIOS

Teopus

ITonssTie o mnorpaHnyHoM cioe. MHTerpanbHble
XapaKTEPUCTUKHU MOTPAHUYHOTrO clos. JIaMUHapHBIN,
MEPEXOJHON M TYpPOYJEHTHBIM pEXKUMBI TEUEHUS B
IIOrPAHUYHOM CIIOE.




HuddepeHnmanbible ypaBHEHUSI TOTPAHUYHOTO CIIOS
B HEC)KMMAEMOW U CKMMaeMol cpene. MHTerpanbHoe
COOTHOUIEHNE IIOTPAaHUYHOT O CIIOS1. Pacuer
MMOTPAHUYHOIO CIOS.

[Torpanuunelii cjIOM NOpU HAIMYUU TPOJOJIBHOTO
rpaueHTa JIaBIICHMUSI. OtpbiB MOTOKA.
B3aumogelicTBue NMOTrpaHUYHOTO CJIIOSI CO CKayKaMu
YIUIOTHEHUS. YTIPaBJIE€HUE NOTPAHUYHBIM CIIOEM.

Moayns 3.

AbspoauHaMuKa

Tema 1. OOmme cBeaeHust o
JIeTaTeNIbHBIX anmapaTax |
1704 A3POJIMHAMUYECKUX
XapaKTepUCTUKAX

Knaccudukaims Bo31ylHbIX CYI0B.
AdpoauHAMUYECKHE CHIIBI U MOMEHTBHI.
KOOPJIMHATHBIX OCEH.

['eoMeTpuyeckne XxapaKTePUCTUKU Kpblia U POQIIIS.
AdBpOoaMHAMUYECKHE XApPAKTEPUCTUKH Tpoduia u
CeueHUs KpbLia.

CucreMsl

10

Tema 2. Ilpoduns u KpbUTO
KOHEYHOTO pasmaxa B
HEC)KIMAEMOM ITOTOKE

®opmyna Kykosckoro. @opmyna YarmsiruHa o
PE3YIABTUPYIOLIEH CUIIE JABJICHUS.

Tonkuit npoduib Kpblla B HECKUMAEMOM ITOTOKE.
Teopust TOHKOTO TPOQUIIS.

OcobeHHoCcTH 00TEKaHMs KpblJIa KOHEUHOI'O pa3Maxa.
Buxpesrpie cuctemsl Kpblia.

OcHoBBI Teopuu Hecyuie auHuu. [loHsATHS O CKOCe
II0TOKA Y MHAYKTUBHOM CONIPOTUBIIEHUM KPbLIA.
Ornpenenenne kK03(pGULINUEHTOB IMOJBEMHON CHUIIBI U
MHIYKTUBHOTO COIPOTHUBIICHUS KpbUIA Ha OCHOBE
TEOPUU HECYIIIEU JINHUU.

Teopust Hecymiel MOBEpXHOCTU. METOJ TUCKPETHBIX
BUXPEU.

ITonbemHass cuna M HMHIYKTUBHOE COIPOTHUBIICHUE
KpbUIa MaJIOr0 yUIMHEHUS IIPY MAJIbIX yIJIaX aTaKU.
AspoanmHAMUYECKUE XapaKTEPUCTUKHU KpbLIa
OONBIIOrO0  YUIMHEHUS MpH  OOJBIIMX  yriax
ataku. O0TeKkaHuEe KPbUIbEB MAJIOI0 Y/UIMHEHUS] U UX
A9pOIMHAMUYECKUE XAPAKTEPUCTUKU MPU OOJBIINX
yTJIax aTakH.

11

Tema 3. Ilpodunp u KpbUIO
KOHEYHOr'0  pa3Maxa B
JTI03BYKOBOM u
CBEPX3BYKOBOM ITOTOKE

[TonsTue o kpuTyecKoM unciie M.

BnusiHne  ckMMaeMOCTH Ha  a’3pOJAMHAMHYECKUE
XapaKTEepUCTUKH POt U Kpblia mpu M1 ¥Mxp
OOtekanue mnpopuias 3aKPUTUYECKUM TO3BYKOBBIM
MOTOKOM. BolTHOBOE conpoTuBIieHue.
ABpOoAMHAMUYECKUE XaPAKTEPUCTUKU CTPEIOBUIHOTO
KpbLIA.

[Tockast mIacTUHKA B CBEPX3BYKOBOM ITOTOKE.
OOTekaHue TOHKOTO MNpOoUIIs  CBEPX3BYKOBBIM
MOTOKOM.

OcobeHHOCTH 00TEKaHUSI KpbLIa KOHEYHOTO pa3mMaxa
CBEPX3BYKOBBIM ITIOTOKOM

AspoMHAMUYECKUE XapaKTEPUCTUKH TPEYTOJIbHBIX
KPBbUIbEB.  ADpPONMHAMUYECKHE  XapaKTePUCTUKHU
CTPENIOBUIHBIX KPBLJIBEB B CBEPX3BYKOBOM ITOTOKE.

12

Tema 4. AspoamHaMuyeckue
XapaKTEPUCTUKH  KOPIYCOB
JIETaTEIbHBIX alMapaToB

Pacuer cwibl conpoTuBIEHUs Tejla BpALICHUS IIPU
1 =0.

HopmanpHas cuina 1 MOMEHT TaHra)xa Tella BpallleHUs
IIPU MAJIBIX YIJIaX aTaKU.




HopMaanaﬂ ChJIa KOpPIIyCa, BbI3BAHHAS OTPBIBOM
IIOTOKA.

13
XapaKTEePUCTUKU

MMpOoaOJIbHOM ABUXCHUU

Tema 5. AspoamHamMudeckue

JICTATCIBbHOI'O aIlriapara IIpu

AdpOoaMHAMHUYECKHE XapaKTePUCTUKU KOMOHMHAIIUU
KOpIyca C KPbUIOM B CPEAHEM IOJIOKEHHH.

Ckoc moToka OT KpbUla M €ro BIHMSHUE Ha
A3POJIMHAMUKY OTIEPEHMUSI. Koadduiuent
TOPMOKeHUsI MmoToka y omnepeHus. [logpemHas cumna
ONIEPEHUS C PYJISIMHU, PACIOIOKEHHBIMU BAOJIb 3aIHEN
KPOMKH.

ComnpoTuBlieHHE JIeTaTeNIbHOTO amnmapata. MoOMEHT
TaHra)xa JeTaTeJIbHOr O anmnapara.
Bmusiaue bopMmBI KpbLIa U
a3pOAMHAMUYECKOE Ka4yecTBO
arrmapara.

[Tonsitue o GanaHcupoBke. BrnusiHue OanaHCUPOBKU
Ha MOJIbEMHYIO CUJTY JIETATEIIBHOTO anmnapara.

KopIIyca Ha
JeTAaTEIbHOTO

5.2. IlpakTuyeckue 3aHATHS

HauMenoBaHue TeMbl

Coz[epx(aHI/Ie TCMBbI

OCHOBBEI
KUHEMATUKA

T'uapOCTaTUKHU u

1. T'mapocraTyeckoe JaBiIeHUE B )KUIKOCTH

2. Cuna JaBIIEHHS )KUIKOCTU Ha ITIOCKUE TOBEPXHOCTH
3. Cunma pgaBleHUs JKUIKOCTM Ha KPUBOJIMHENHbIE
MOBEPXHOCTHU

JlnHaMMKa BSI3KOM U HEBSI3KOU
JKUIOKOCTH

1.  Pexumbl
HEPA3PBIBHOCTH.
2. YpaBHenue bepuymnu.

TCUCHUA KHUAKOCTH. YPaBHeHI/Ie

I'mapaBnuueckne CONMPOTHUBIICHUS.
Hcteuenne JKHUIKOCTEN u3
OTBEPCTUN U HACAJIKOB

1. McTreyeHue >KUIKOCTH Yepe3 OTBEPCTUS U HACAIKU.
2. Pacuer npocThIX TPyOOIIPOBOAHBIX CUCTEM.
3. Pacuer ci1oXHBIX TPyOOIIPOBOIHBIX CHCTEM.

3aKOHBI JBHXXCHU ra3a.

ITpoueccsl TeueHus raza mo TpyoonpoBogam

5.3. JlaGopaTopHble 3aHATHUS

HaumenoBanue TeMbI

ConepxaHue TeMbl

HccnenoBanue OTHOCHUTCIIBHOT'O
ITIOKOsA KHUAKOCTHU BO
BpamaromeMcs CoCyac

DKCIepUMEeHTaIbHOE oInpezaeneHne (GopMbl CBOOOTHOM
MOBEPXHOCTU JKUJIKOCTM BO BpalAIOUIEMCSl COCYIE.
ITocTtpoenue sm10pbl U3OBITOYHOTO AABJICHUS KUJIKOCTU
Ha CTEHKU JHO COCY/[a.

Onpenenenue KPUTHUYECKOTO
3HaueHus1 uncia PenHombaca npu
TEUEHUH IJKUJKOCTU B  TpyOe
KPYIJIOTrO MONEPEUYHOr O CEUEHHUS.

HaOmronenne 3a pasiuyHbIMU pEXUMAMHU JABUKEHUS
XKUIKOCTH B TpyOe U onpezaeneHue uncia PeiiHonbaca.

N3yueHne 3akoHa COXpaHEHUS
9HEPTUU TPHU TEUECHUU KUIKOCTHU
Mo TpyOONMpOBOAY MEPEMEHHOIO
CEUYCHUSL.

VcraHoBlieHHE aKTOB IPEBPAIIECHUS SHEPIUM B TpyOe
IIEpEMEHHOr0 ceueHus. IlocTpoenne nbe3oMeTpuIecKon
U HAIIOPHOU JIMHUMU.

Ornpenesnenne NoTepp Hanopa Mpu
BHE3AITHOM PACLIMPEHUH.

OmnpeneneHe 3KCIEPUMEHTAIBHOIO M TEOPETHUECKOTO
3HaYCHMS KOAPPUIINEHTA THAPABINISCKOTO TPSHHUS.

Onpenenenue ko puienTa
TUIPABINYECKOTO TPEHHUSI.

O3HakoMJIeHHE C BHUJAMHM TOTEPb JSHEPrUM U3- 3a
nedhopmanuu MOTOKa, MOJIyYeHUE HaBBIKOB
OIPEIEIEHUS MoTEPh Haropa B MECTHBIX
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SKCIICPUMCHTAJIBHOC OIIPCACIICHUC KO3(I)(I)I/II_[I/ICHT8,
MECTHOT'O COIMPOTUBIICHUA.

Keiic-3anaua:
I'uapaBnuueckuit pacyer
Pa3BETBIEHHOTO TPYOOIpOBOIA.

ITpoBectu pacuer  TpybompoBoga u  momobOpaTh
XapaKTEePUCTUKK TpPyO MarucTpaid ¥ OTBETBJICHHS,
paccyuTaTh MOTEPU HA TPEHUE B OCHOBHOW MaruCTpasy
1 B OTBETBIICHUSX, TOA00pATh MApKy Hacoca.

Keiic-3amaua:
Omnpenenenne paboyero pexuma
JIOTIACTHOT'O HACOCA.

OrnpenenuTh mapameTpsl paboYero pexuma J0macTHOTO
Hacoca. OnpenenuTpb, Kak U3MEHUTCS PabOUYuil peKuM
Hacoca: eCclii M3MEHUTh CKOPOCTh BpallleHus pabodero
KOJIeCa HAcoca; €clid IPOM3BECTH OJHOBPEMEHHOE
MapajuieIbHOE WIN MOCIeI0BATEIbHOE BKIIIOUEHUHU JIBYX
OJMHAKOBBIX HACOCOB.

N3zyuyenne npubGOpoB M METOJOB
OIIPEIEIICHUS JaBIICHUSI.

NzyueHnne npubOOpOB U METOJIOB U3MEPEHUS TaBJICHUS.
Hayuutscs onpenenaTs BUI U3MEPSIEMOTrO JIABJIEHUS IO
MOKAa3aHUSIM JAaTUMKA MAaJIOTO JABJICHUS B 3aBUCUMOCTU
OT crmoco0a ero MOJKIIOUECHHs K HaIlloOpHOH TpyOke
ITuro.

N3yuenne wmeroma onpeneneHus
pacxoza BO3ayxa IO HM3MEHEHUIO
JIABJIEHUS B OTCEUEHHOM 00bEME.

N3zyuenne merona ompeneneHuss pacxoja BO3AyXa IpHU
€ro UCTEUEHUH U3 pe3epByapa U3BECTHOTO 00BEMA.

N3yuenne 3akoHa COXpaHEHUS
SHEPIruy IPU TEUEHUU BO3JyXa IO
TpyOOmpoBOIY IIePEMEHHOT'O
CEUEHMUS.

M3ydeHne 3aKOHA COXPAHEHMSI SHEPrUU NPU TEUCHUU
BO3IyXa II0 IHEBMOCHCTEME WJIH TpPYyOOIpOBOAY,
U3yuyeHHEe YypaBHeHUs bepHyuin u  mocTpoeHue
HAIIOPHOW M TIb€3OMETPUUYECKOW JIMHUKA NPU TECUYCHUU
BO3/yXa Mo TpyOOmpoOBOy MEPEMEHHOTO CEUEHUS.

Uccnenoanue noteps Hamopa Ha | OmpeneneHue  MoTepp  Hamopa  Ha ~ MECTHOM
MECTHOM COTIPOTHUBJICHUH — | conmpoTuBnenun — apoccere.

perympyemoit 3aIBUKKE

(mpoccerne).

Keiic-3anaua: [IpoBenenne ra30aMHAMHYECKOrO  pacyéra  CoIuia
lazomunamuueckuii pacuér cormua | JlaBamsi, oOecneunMBaromero Ha PacYéTHOM PEXKHUME

JlaBang.

3aIaHHBIN pacxoj rasa, onpeaeaeHue NpouiIs comia u
0000UIUTH MOJIYYEHHbBIE PE3YJIHTATHI.

HccnenoBanue 3IIOP
pacripeneiieHusi  cCKkopocteil (1o
BEJTMYMHE JTIMHAMHYECKOTO
JABIICHUsI) MPU TEYCHHHM BO3ayXa
Mo  TPyOONpPOBOAY  KPYIJIOTO
CCUCHMUS C TIOMOIIBIO TPYOKH
ITuro.

DKCNEPUMEHTAIbHOE HW3YYEHHME pPaCHpeesIeHUus IO
CKOPOCTEH 1O CEUEHUIO TPYOBI.

HccnenoBanue ncreueHus BO3ayxa
U3 pecuBepa: 0- KPUTUYECKHH,
KPUTHUYECKUI PEKUMBI TEUEHUS.

Nzyuenne BO3MOHOCTH 9KCIIEPUMEHTAJTBHOTO
WCCIIeTOBAHUS TIPOIIEcca UCTEYCHUS BO3yXa U3 EMKOCTH
BBICOKOTO JIABJICHUS Yepe3 Majlioe OTBEepPCTHE IIpU
JIOKPUTUYECKOM u KPUTHYECKOM peKIMax
aanadaTHYECKOTO TEUEHUS.

OnpenenieHre CTENEHU HaYallbHOU
TypOYJEHTHOCTH  IOTOKa  TIO
METOAy Tieperana JaBJICHUS Ha
MMOBEPXHOCTH TIapa.

Omnpenenuth KpuTuueckoe umucio PeitHonbaca Re u
YCTAHOBUTh CTEMEHb HAYaJIbHONW TYpPOYJIEHTHOCTH
MOTOKAa B ad’poAuMHAMUYECKOW Tpybe Mo MeToay
U3MEepeHUs Tiepernaga JaBaeHus Ha MOBEPXHOCTH IIapa.




Onpenenenue ko puirenTa | DxcrepuMeHTaIbHOE oInpeaeseHue 3aBUCUMOCTH

COTPOTHUBIICHUS mapa npu | koadunrenTa J1060BOTO CONMPOTHUBIIEHHUS Iapa OT

oO0TeKaHUU Oe3rpaHUYHBIM | unciia PeifHonbaca; 3aKperieHue 3HaHUM MO0 OCHOBaM

IMOTOKOM TUJIPOMEXAHUKUA OTPBIBHBIX TEYEHUU Ha MpUMEpE
oOTekaHus mapa.

MopenupoBaHue npoiiecca | KommnproTepHoe MoAenupoBaHME IIpoliecca OOTeKaHUS

oOTeKaHus TeN C OTPBIBOM IIOTOKA

JKUIKOCTU

JJaMHUHApPHBIM IIOTOKOM BSI3KOM

HEeC)KUMAaeMoOU

KUIKOCTH TeJl Pa3IMIHON T€OMETPUIECKON (hOPMBI ISt
HAIJISIAHOW BU3yalIM3alMM ITOTPAHUYHOIO CJIOSL U €T0
OTpBIBA OT MOBEPXHOCTH OOTEKAEMOTO Tea.

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. OcHoOBHbIE
(u3mUeckne CBOWCTBa
XKUJIKOCTEN U ra3oB.

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
KUTKOCTH. 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
I'mapaBnuueckue UTOTOBOMY TECTY.

MaIlIMHbI u
TUJIPOTTPUBO/I.

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 CJIO0s

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 ¢ TpedoBanusimu PI'OC BO no HampaBieHUIO MOATOTOBKHU peav3alius
KOMIIETEHTHOCTHOTO TIOJIXO/la MPEAyCMAaTPUBAET HCIIOJIb30BAHME B Y4eOHOM IIpoliecce
AKTUBHBIX U HUHTEPAKTUBHBIX (DOPM IIPOBEIECHUS 3aHATUM.
[Tpu peanuzanuu qucuUIUIMHBL «I MIpOrazoa’poIMHAMUKa», UCIIOJIb3YIOTCS TPAJIUIIMOHHbIE
Y COBpEMEHHbIE 00PA30BATEIbHbIE TEXHOJIOTHH.
[Tpu uTeHnn KU MO TAaHHOW AMCUMIUIMHE WUCHOJIB3YETCS aKTUBHBIE METOMBI OOyUEHUS:
nmpoOiieMHast JIEKIUs, JIeKuus npe3eHTaius. Ilepenm wu3ydyeHumeM pasaena oOO3HaUYaeTCs
npo6sieMa, Ha pelieHne KOTOpoi OyAeT HampaBjeH BeCh MOCIEAYIOIUNA MaTepuall JaHHOTO
pasnena. Ilpy ureHuMM JeKIMI HCHONB3YIOTCS MYJIbTUMENMIHBIE IMPE3EHTAIMU, BHJIEO-
JIEMOHCTPAIUH.
Ha npaktudeckux u 1abopaTOPHBIX 3aHITHUSIX MCIOJb3YETCS METOJ TPYMIIOBOTO PEIICHUs
TBOPUYECKHUX 3a7a4, METOJ 1e0aTOB.
ITpu npoBeneHnn 1a00OPATOPHBIX 3aHATUN CTYAEHTAM BbIIAETCS 3aJaHue sl IOATOTOBKHU K
BBIIIOJIHEHUIO J1abopaTopHON paboThl. Ilepen BbloOHEHHEM pabOTHI € IpenojaBaTeIeM
obcyxnaaercs Lenb paboTel U Xxon ee BbinoiHeHusa. Ha srame 3amutel paboOThl CTYAEHT
CAMOCTOSITEIbHO ~aHAM3UPYET JOCTUTHYTHIE PE3yJabTaThl C PpA3HBIX TOYEK 3pPEHUs,
BBIJIBUTAET TUIIOTE3bI U JI€T1AeT BBIBOABI, UCXO/S U3 1IeNId PaOOTHI.
N3 coBpeMeHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH IPUMEHSIOTCS HWH(OPMAIIMOHHBIEN
KOMIIBIOTEPHBIE TEXHOJIOTUH C TIPUBJICUEHUEM K MTPETIOIaBAHUIO MYJIbTUMEINIHHON TEXHUKH.



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

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

ITprmepHBIE BOIPOCHI K 3a4€Ty

5 cemecTp

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

2. OcHOBHBIE (pU3MYECKHE BEIMUMHBI M (PU3HMUYECKHE CBOMCTBA kuAKocTel. O0o3HaUeHUE U
€IUHUIIBI U3MEPEHUs. MaKpOoCKOMUUecKre mapaMeTpbl U (GYHKIIUM COCTOSIHUS CPEIbI.

3. laBileHMe  KUIOKOCTH. PaBHOBecHME  KHUOKOCTH. AOCOIIOTHOE HM  HM30BITOYHOE
JIaBJIECHUE, MAHOMETPUYECKOE AaBlieHHe, BakyyM. IIpuOopbl 11 M3MepeHusl OABICHUS U
BaKyyMma.

4. AOGCOMIOTHBIA U OTHOCUTEIbHBIH TMOKOW XUAKOCTH. CHIibl, JEHUCTBYIOIIME HA >KUIKUH
o0beM. [luddepeHnmaapHple ypaBHEHUS JKUIKOCTU. ITOBEPXHOCTH pPaBHOTO JdaBIICHHS.
OcHoBHOEe ypaBHeHHE ruApocTaTuku. [uddepeHunanbHoe ypaBHEHHE pPAaBHOBECHS
(ypaBHeHUE Diiniepa).

5. 3akon Ilackans. Dmniopsl naBieHus. JlaBieHue KUAKOCTH HA TJIOCKYIO M KPUBOJIMHEHHYIO
MMOBEPXHOCTH.

6. OTHOCUTENIBHOE PABHOBECHE JKMIKOCTU IPHU TMOCTYNATEIBHOM PABHOYCKOPEHHOM
JIB>KEHHMH COCY1a U BO BPAILAOLIEMCS COCY/IE.

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

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

9. JIBmKeHME )KUAKOU YaCTHUIIBI.

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

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

12. YpaBuenue pasumkeHus xuakoctu. IlepBasi Teopema Oinepa. YpaBHEHME MOMEHTOB
KOJIMUECTBA IBUXKEHUS (BTOpOE ypaBHEeHUE Diliepa).

13. HuddepenimanbHoe ypaBHEHUE IBUKEHUS B HATIPSIKEHUSX.

14. Iuddepentmanpusie ypaBHeHns: Hasbe- CTokca m ux pemreHus (ypaBHeHHE Oilepa,
ypaBHenue I'pomexu- Jlemba, unrerpan Komu-Jlarpanxa).

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

16. VYpaBuenue bepHymm mis 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 quddepeHimanbHoe ypaBHEHUS SHEPTUU.

19. MonenupoBaHue 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 >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, KOIPPHUIMEHT CKAaTUS CTPYH,
CKOPOCTH M pacxoja.

27. Hcreuenue noa yposenb. Mcreuenue u3 Oonpiux orBepctuil. 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 JIIMHHOT'O TPYyOOIIPOBOIa MOCTOSHHOIO AUaMeTpa.

31. Pacuer TpybompoBOoJa € MOCIEAOBATEIbHBIM  COCIMHEHHEM, MapajlieIbHbIM,
Pa3BETBJIEHHBIM, C HEMIPEPBIBHOM pa3iadeil KUJKOCTH.

32. I'mapaBinyeckue XapakTepPUCTUKHU TPYOOIIPOBOJOB.

33. I'magpaBnmuueckuit ymap B TpyOax, popmyna KykoBckoro. Buasl TruapaBimdeckoro
yaapa. SIBjieHue KaBUTaIUM.

34. OcHOBHBIE CBEACHHUS O THAPABIMYECKMX MalMHax u ruaponpuBojae. Hacocel u
rugpornepenayn (JIonacTHble, BUXPEBBIE U CTPYHUAThIE, TUAPOIUHAMUYECKUE MTepeI1adn).

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

36. I'mnpoanmaparypa. ['maponpuBoa, peryJinpoBaHue

37. I'azonunamuka. HMcxoaHble cooTHOlIEHUs. YpaBHeHME »sHepruud. Kputuueckas wu
MaKCUMajbHasl CKOpOCThb rasza. IlapaMeTpbl H303HTPOMUYECKOTO TOPMOXKEHHUS Trasa.
lazommnammueckue yuxkumm [ ([100), (C10), (K1 ).

38. CBs13b CKOPOCTH Ta3a C CEUEHHMEM IMOTOKa. 3aKOH oOpalleHus Bo3aeicTBus. VcreueHue
raza. ['eoMerpuueckoe BO3JIEHCTBHME HA Ta30BBI MOTOK. Buubl comen peaausyrommx
CBEPX3BYKOBOE TEUECHHE rasa.

39. OpHOMEpHOE TeueHue ra3a ¢ TpeHueM 1 3HeproooMeHoM. Anddy30psl. DKEeKTOPHI

40. BouHbI pa3penieHusl.

41. OcHOBHbIE MPE/ICTABIIEHUS O CKAUKaX yIIOTHEHMUSI.

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

42. OcCHOBHBIE COOTHONIEHHUSI JJIsi KOCOrO CKaukKa YIUIOTHEHUS. 3aBHCUMOCTb HAKJIOHA
KOCOTO CKayKa OT yIJja IIOBOPOTa IOTOKA. Y 1apHasl MoJisipa.

43. TloHsiTHe O MOTPaHUYHOM clioe. MIHTerpaibHble XapaKTEPUCTUKU MOTPAHUYHOTO CIIOSI.
JlamuHapHbIl, TEpexoAHON U TYpOYJIEHTHBIN PEKUMbI TEUEHUS B IOTPAHUYHOM CIIO€.

44. uddepeHinanbHble ypaBHEHUS MOTPAHUYHOTO CJIOS B HECKMMAEeMOW W CKUMAaeMOU
cperne.

45. WHTerpajabHO€ COOTHOIIEHUE MOTPAHUYHOTO cJ10s1. PacueT morpaHu4HOTO ClOS.

46. TlorpaHu4HbIN CIION MPU HATUYUHU TPOAOJIBHOTO TpagueHTa faBieHuss. OTpbIB MOTOKA.
47. B3auMoJIeliCTBUE IIOTPAHUYHOTO CJOSI €O CKayKaMHW YIUIOTHEHUS. YIpaBJI€HUE
MOTPAaHUYHBIM CIIOEM.

ITprmepHbIE BOIPOCHI K 9K3AMEHY

6 cemecTp

1. Knaccuduxamus BO3AYIIHBIX CYAOB. A3pOAWHAMUYECKUE CUJIBI 1 MOMEHTHI. CHCTeMbl
KOOPJIMHATHBIX OCEH.

2. T'eomeTpuyeckne  XapaKTEPUCTUKH  KpbUla ®W  mpoduiasd.  A3pOoauHaAMUYECKUE
XapaKTEPUCTUKU TPODUIIS ¥ CeUSHUS KphLla

3. ®opwmyna Kykosckoro. @opmyna Harisiruaa o pe3yJIbTUPYIOIIEH CUJie TaBIICHUS.

4. ToHkuii npoduib Kpbljia B HECKUMAEMOM MOTOKe. Teopusi TOHKOTo mpoguIs.

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

6. OcHoBBl Teopun Hecyuiei JnuHuUU. [loHSTUS O CKOCe TOTOKA UM HHAYKTUBHOM
COIPOTHUBJIEHUHU KPbLIA.

7. Onpenenennie KO3DPUIMEHTOB MOABEMHOW CUJIBI U HMHAYKTUBHOTO COMPOTHUBIICHUS



KpblIa HA OCHOBE TEOPUHU HECYIIEH JIMHUU.

8. Teopus Hecylel MOBEPXHOCTU. MeTO1 IUCKPETHBIX BUXPEH.

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

10. AsponrHaMHYECKHE XapaKTEePUCTUKHU KPbljia OOJIBIIOTO yIJTUHEHUS IIPU OOJIBIITUX yIiIaxX
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 miacTuHka B
CBEPX3BYKOBOM IOTOKE.

15. OOtexkaHue TOHKOro MpPOMWIS CBEPX3BYKOBBIM IMOTOKOM. OCOOEHHOCTH OOTEeKaHMS
KpbLIa KOHEUHOT'O Pa3Maxa CBEPX3BYKOBBIM IIOTOKOM.

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

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

18. HopmanpHas cuiia 1 MOMEHT TaHTa)xa Tejla BpallleHUsl IPYU MaJIbIX yIjlaxX aTaKu.

19. HopmanpHas cuiia Kopryca, BbI3BaHHAsi OTPBIBOM ITOTOKA.

20. AspoauHaMUYecKue XapaKTEPUCTUKU KOMOWHAIIMM KOpITyca C KPBUIOM B CpEIHEM
MOJIOKEHUU.

21. Ckoc moToKa OT KpbUIa U €ro BJIUSHHE Ha a’3pOoJuMHAMUKy onepeHus. KoadduimeHt
TOPMOKEHHUS MTOTOKA y onepeHusi. [logbeMHas cuia onepeHus ¢ pyiasiMU, Paclo0KEeHHbIMU
BJOJIb 33 JHE KPOMKH.

22. ConpoTHUBIIEHHUE JIETATEIILHOTO anmnapara. MOMEHT TaHraka JIETaTeJIbHOrO anmnapara.
23. Biusinue (opMbl KpbUla U KOpITyca Ha a’poJAMHAMMYECKOE KadeCTBO JIETATEIbHOTO
anmnapara.

24. Ilonsitue o OanmancupoBke. BrnusiHue 0aaHCUPOBKU Ha MOJIBEMHYIO CUJTY JIETATEIBHOTO
anmnapara.

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEHEHUME
JANCHUITIMHBI

a) IuTepaTtypa
1. AngpwxkueBckuii A.A. MexaHuKa >XUIKOCTH M Ta3za [DIEKTpPOHHBIM pecypc|: yueOHOe
nocobue/ AHAprkueBcKUi A.A.— DIEKTPOH. TEKCTOBBIE JaHHbIE. — MUHCK: BhImmiimas
mkoma, 2014. — 207 c¢. — Pexum nocryna: http:// www.iprbookshop.ru/35498. — 2BC
«IPRbooks», 1o napoio
2. lrepennuxt, . B. I'uapaBnuka : yueonux / JI. B. llltepennuxt. — 5-€ usmd., crep. —
Cankr- IlerepOypr: Jlaws, 2021. — 656 c¢. — ISBN 978-5-8114-1892-3. — TekcrT :
9NeKTPOHHBIN //  JlaHb : 3IeKTpoHHO- OubnmuoteuHass cucrema. — URL: https://
e.lanbook.com/ book/168824 (mata obpamenus: 19.05.2021). — Pexwum npocryna: mist
aBTOPU3. IMOJIb30BATEIIEH.
3. HUnbuna, T. H. T'uppaBauxa. Ilpumepbl pacyeToB 3JIEMEHTOB HMHI)KEHEPHBIX CETEH :
yuebHOe mocobue/ T. H. Wmpumna. — benropon: benropoackuii rocyaapCTBEHHBIH
TexHojornueckuii ynusepcuter um. B.I'. Illyxosa, DbC ACB, 2012. — 150 c. — ISBN
2227-8397. — Tekcr : 31eKTpoHHbIN // DnekTpoHHO- 0ubauoteunas cucrema IPR BOOKS :
— Pexxum noctyna: http://www.iprbookshop.ru/28343.html
4. 3ayap, P. Benenue B razomyro nuHamuky/ P. 3ayasp; mepeBom I'. A. Boabmepr. —
MockBa, WMxkeBck : PerynspHas m xaoTwdeckas AuHaMuKa, MHCTUTYT KOMITBIOTEPHBIX
nccnenoBanuii, 2019. — 228 c¢. — ISBN 978-5-4344-0767-0. — TexkcT : 371€KTPOHHBIH //
OnekTpoHHo- Oubmmoteunas cucrema IPR BOOKS: Pexum goctyma: http://
www.iprbookshop.ru/92110.html. — 9BC «IPRbooks»



5. Jlrogsur, [1paantiae ['mapoaspomexanuka / [lpanarias Jlrvogsur ; mepesox . A. Bombnepr.
— 2-e u3n. — MockBa, MxeBck: PerynsapHas u xaotudeckas AuHamuka, HMHCTUTYT
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. I[ToapyxuH, E. I'. KoHCcTpyKIMsl 1 MpOEKTUPOBAHUE JIETATEIbHBIX anmnapatoB. KpbLio :

yueOHo- metoandeckoe mocodbue/ E. I'. Tloapyxun, I1. E. PsbunkoB. — 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 aspomnmHaMuuecknx XapaKTEPUCTUK caMoOJjIeTa C MeXaHHW3aIuei

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. T'mmpora3oguHamMuKka [DIEKTPOHHBIA pecypc|: ydeb.- METO. TOCOOre MO BBHITTOTHEHUIO
nab. pabor. Y. 1. I'magpomexanuka/ AmMI'Y, UDD ; coct.: M. B. Bepxoryposa, O. A.
AramnsToBa. - bnarosemienck : U3a-so Amyp. roc. yu-Ta, 2017. - 82 ¢c. - b. 11.

Pexxum mocryna: 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 yHuUBepcuteT, 2017. — 82 ¢. — ISBN
2227-8397. — Texkcrt : a5eKTpoHHBIN // DnekTpoHHO- 0ubimmoTteuHnas cucrema IPR BOOKS :
— Pexxum moctyna: http://www.iprbookshop.ru/103852.html

10. I'maporazoanHamMuka [IIEKTPOHHBIN pecypc] : yueod.- MeTOA. moco0ue MO BBIMOJTHEHUIO
nab. pa6or. Y. 2. l'azoBas agunamuka/ AmI'Y, UOD; coct.: M. B. Bepxoryposa. -
Bbnarosemenck : U3n-Bo Amyp. roc. yH-Ta, 2019. - 73 c. - b. 11.

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

11. I'mnporazoaunamuka. Y.2: «["a3oBasi nuHaAMMKa» : y4eOHO- METOIMYECKOE MMOcOOUe 1Mo
BBITIOJTHEHHIO J1abopaTopHbIX pabot / coctaButenu M. B. BepxoTypoBa. — bnaroemieHck :
AMypckuit rocynapcTBeHHbld yHuBepcuteT, 2019. — 73 c¢. — ISBN 2227-8397. — Tekcr :
3JIEKTPOHHBIN // DnexkTpoHHO- Oubmmoreunas cuctema IPR BOOKS : — Pexum nmoctyma:
http://www.iprbookshop.ru/103853.html

12. T'maporazoaspoauHaMuka [DIEKTPOHHBIN pecypc]: ¢O. ydyebd.- METOA. MaTepuaioB IS
HamnpaBieHus: nmoarotoBku 24.03.01 "PakeTHple KoMIUIeKChI W KocMoHaBTHUKA"/ AMIY,
DD ; coct. U. B. Bepxorypora. - binarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2017. - 119 c.
-b. .

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

0) nporpamMHoe obecnieueHue U MHTepHET-pecypChl

No HaumenoBanue Onucanue
1 |[Omnepamuonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo goroBopy - CyOaulIeH3MOHHBIN
nmorosop Ne Tr000074357/KHB 17 ot 30 utonst 2019 rona.
2 | http://e.Jlanbook.com ITpencraBinenHast 3JeKTPOHHO- OMOIMOTEUHAsT CUCTeMa —

3TO PECypc, BKIIOUAIOUINI B ce0s KaK 3JIEKTPOHHbIE BEPCUU
KHUT u3gartenbcTBa «JIaHb» M Ipyrux  BeaylIUX
W31aTEIbCTB yUYEeOHOW IUTEpaTyphbl, TaK U 3JIEKTPOHHBIC
BEpCUU TEPUOJUYECKMX U3JAHUU 10 €CTECTBEHHBIM,
TEXHUYECKUM U TYMAHUTAPHBIM HayKaM.

3 | http:// DneKkTpoHHO- Oubnauoreunass cucreMa IPRbooks —
www.iprbookshop.ru/ HAay4YHO- 0Opa30BaTEIbHBIA pecypc ISl peIIeHUs 3aaad
obyuennss B Poccum um 3a pyOexoM. YHHKaIbHAs




mwiatpopma IDBC IPRbooks o0benunsier HoBeiime
MH(POPMALIMOHHBIE TEXHOJIOTUU U YUYEOHYIO JIMLIEH3UOHHYIO
autepatypy. Kontenr OBC  IPRbooks  oTBeuaer
TpeOoBaHUsIM  cTraHgapToB  Bblcmiedl mkomibl, CIIO,
JIOTIOJTHUTENIBHOTO U JTUCTAHIIMOHHOTO obpa3zoBanusi. DbC
IPRbooks B moimHOM 00bEME COOTBETCTBYET TPEOOBAHUSIM
3akoHoAaTtenbcTBa PD B chepe oOpazoBanus.

4 | http://elibrary.ru Hayunas snextponHas OubamoTeKa KypHaJIoB

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U NH(OOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumeHnoBanue Onucanue

1 [ http://window.edu.ru Enunoe okHO mocTyna k o6pa3oBaTelIbHBIM pecypcam

2 | https://ecoruspace.me/ KocmonaBtnka wu aBuanus. HOBOCTM KOCMOHaBTHKW.
3anmyckn pakeT. XapaKTEPUCTHUKU CIYTHUKOB. OTKa3bl
paKeTHO- KOCMHMYECKON TEXHUKHU. ABuanus.
ITpombinuieHHOE IIPOU3BOJCTBO. PeiHOuHBIE
UCCIIeIOBAHUSI.

3 | https:// elibrary.ru/ | Hayunas osnektponnas Oubmauoreka eLIBRARY.RU -

defaultx.asp poccuiickiii MHGOPMAIIMOHHO- aHAJTUTUYECKUI TOpTal B

obnacrtu HayKH, TCXHOJIOT'MH, MCAULIMHBI 1 O6p330BaHI/I${

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE JUCLHUITIJINHbI
3anatus mo gucuuiuimHe «[‘maporazoa’poamHaMuKa» TMPOBOASTCS B CHEIMAJIBHBIX
TMOMEIIEHUSIX, TMPEACTABIISIONIUX COOON yueOHble ayAUTOPUU IS MPOBEACHUS 3aHSITUN
JIEKIIMOHHOT'O THUIA, 3aHATUI CEMHUHAPCKOI'O THUIIA, JIAOOPATOPHBIX paboT ¢ J1abopaTOpPHBIM
000pyIOBaHUEM, T'PYMNIOBBIX W WHIMBUIYAITbHBIX KOHCYJbTAIlMM, TEKYIIEro KOHTPOJS M
MIPOMEKYTOUHOM aTTeCTAIlUH. CrnernuanbHbIe MTOMEIIEHUS YKOMIUTIEKTOBAHBI
CIEIUAIM3UPOBAHHON MeOeIbI0 M TEXHUYECKUMH CPEACTBAMHU OOYUYEHUS, CITYKAIUMH s
NpeACcTaBiIeHus] yueOHOM mHpopmanuu 0oblIoNd aynuTopuu. Bce momenieHusi, B KOTOPBIX
MPOBOMASTCS 3aHATHUSI, COOTBETCTBYIOT JEUCTBYIOIIMM IPOTUBOIOXAPHBIM MpaBWiIaM U
HOpMaM.

Kaxnpiii oOyuaroruiics oOecreueH WHIWBUAYAJBHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEMaM M K  3JIEKTpOHHOW  MH(POPMAIMOHHO-
00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenbHas  paboTta 00y4JaronIuXxCcs OCYIIIECTBIISACTCS B TTOMEIICHUSIX,
OCHAILIEHHBIX KOMIIBIOTEPHON TEXHUKOMN C BO3MOKHOCTBIO TTOJKITFOUEHUS K ceTh «HTepHeT»
n olecrmeueHHeM JOCTyrna B JJIEKTPOHHYIO HH(GOPMAIMOHHO- 0Opa30BaTEIbHYIO Cpedy
YHUBEPCUTETA



