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Pabouas mnporpamma cocrtaBieHa Ha OCHOBaHUU DeaepaibHOTO TOCYJIaPCTBEHHOIO
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KOMIUIEKCHl 1 KOCMOHABTHKA, YTBEP)KICHHOIO MTPUKa30M MUHUCTEPCTBA HAYKU M BBICIIETO
oOpazoBanus Poccuiickoit @eaeparuu ot 05.02.18 Ne 71
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COI''TACOBAHO COI''TACOBAHO
Hayunas 6ubnuotexa LlenTp mmudpooit Tpanchopmanu u
TEXHUYECKOT0 obecrieueHus
IleTpoBuu O.B. IleTrpoBuu Tonoceiuyk A.A. Togoceituyk

19 anpens 2024 r. 19 anpens 2024 r.




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.

3anauu JUCHUIIINHLL

M3YyUYUTh OCHOBHBIE 3aKOHBI M YpaBHEHUS CTAaTUKH M JUHAMUKH >KUIKOCTEH M Ta30B,
MOHSTHUS U OCHOBBI 3P0 IMHAMUKHU;

M3YYUTh HATIPSDKEHHS M CUJIBI, ICUCTBYIOIIUE B )KHIKOCTSX U ra3ax;

OBJIJIETh OCHOBHBIMU THAPOTA30IMHAMUYECKUMU YPABHEHHUSIMHU ISl pacdyeTa Pa3IMIHbIX
WH)KCHEPHBIX CUCTEM;

OBJIAZIETh OCHOBaMHU (PU3UYECKOTO U MAaTEMAaTHUUYECKOTO MOACIMPOBAHMS MCCIICTOBAHHBIX
SIBJICHUW U IIPOLIECCOB.
* U3YYUTHh OCHOBHBIE a3pOJMHAMUYECKHE XapPaKTCPUCTHUKH JIETATEIbHBIX aIlllapaToB IPH
JTO3BYKOBBIX U CBEPX3BYKOBBIX CKOPOCTSIX.
* OBJIAJIETh METOJAMH pacyeTa IoJIed CKOpOCTel M JaBJICHHH, METOAUKAMHU OIpEACICHUS
a3pOoIMHAMUUYECKUX KO3(PhUIIMEHTOB U pacueTa a3poJIMHAMUYECKUX CUJL.

2. MECTO YUYEBHOI'O IIPEJJMETA B CTPYKTYPE OBPA3OBATEJBbHOUN

IMPOT'PAMMBI

Huctmmmmaa  «['maporaszoa’spoaHaMuKa» OTHOCUTCS K JUCHUIUIMHAM 00s3aTeIbHOU
4acTu yu4eOHOTO 1aHa 00pa30BaTEIbHON MPOTrPAMMBI.
HucuuruinHa Oa3upyercsi Ha 3HAHUSX TOJIYYEHHBIX BXOJE H3YUYEHUS TaKUX JAUCITUILIINH
Kak «MatemaTuueckuii aHanuz», «OObIKHOBEHHbIE JU(QepeHIInaIbHbIe YpPaBHEHUSD,
«Pusnka» u ap.
3HaHMS, TONYYCHHBIC BXOJE WM3YyUYECHUS ITUCHMIUIMHBI «[maporazoa’spoamHaMuKa» MOTYT
HCIIOJIb30BAThCS MIPU U3YUEHUU TUCHUIUTHHBI «I MapaBanyeckoe o0Opya0oBaHUE CTAPTOBBIX
cuctem», «PaxkeTHple JBUTATEIW» U Ap., NPU MPOXOXKICHUH PA3IUUYHBIX BHUIOB
MPOU3BOJICTBEHHBIX MTPAKTHUK.
3HaHMS, TONYYEHHBIE B XOJE HM3YYCHHS JIMCIMIUTMHBI, TO3BOJIST BBITYCKHMKAM YCITEITHO
pemaTth 3aJa4u B MPOQPECCUOHATBLHOU NEATEIbHOCTH, CBS3aHHON C TMPOCKTHPOBAHUEM U
(YHKIIMOHUPOBAHUEM KOCMUYECKUX JIETATEIbHBIX alllapaToB.

3. KOMIIETEHLIU OBYYAIOLIETI'OCA, ®OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHUA YYEBHOI'O ITPEJIMETA 1 UHAUKATOPBI UX JOCTUXEHUA

3.1 O6menpodeccnoHaaIbHbIE KOMIIETEHIIMU U UHANKATOPBI UX JOCTHKCHUS

Kon u HanMeHoBaHue | Kom © HaMMeHOBaHHME HHIUKATOpPA JIOCTHIKCHUS
ob1menpodecCuOHATEHOU o01menpodeccCuoOHaTbHOM KOMITETEHITHH
KOMIICTCHIIUH

OIIK-1. Cnocoben mnpumensts | MJ1 — 1 OIIK-1 3HaTh: - TeOpUIO U OCHOBHBIE 3aKOHBI B
€CTeCTBEHHOHAYYHbIE U 00JIaCTH  ©CTECTBEHHOHAYUYHBIX U OOIIEHH)KEHEPHBIX




O0IIIeNH)KEHEPHBIE 3HAHUS, | JUCIIATUIAH.

METOJIBI MATEMATUUECKOTO N - 2 OIIK-1 VYwmeTb: - NOpPUMEHATbh METOJbI
aHajau3a W MOJIEJIMPOBAHMUS, | MATEMATUYECKOTO aHajlu3a U  MOJCIMPOBAHUS B
TEOPETUYECKOTO U npodeccnoHaIbHON eI TEIHHOCTH;
3KCIIEPUMEHTAIbHOTO - MIPUMEHSITH METO/IbI TEOPETUYECKOTO u
HUCCIIEJOBAHUS B | 3KCIIEpMMEHTAILHOTO HUCCIIEJOBAHUS B
npodecCuoHaTbHOMN Mpo¢eCCUOHATLHOM IeSITETLHOCTH.

IEeITEIbHOCTHU

4. CTPYKTYPA YUEBHOTI O IIPEJIMETA

OOmass TpyaoeMKoCcTh ydyeOHoro mnpeamera cocraBisieT 8.00 3adyeTHbIXx eauHUIb, 288.0
aKaJIEeMUYECKUX YaCOB.

1 — Ne /it

2 —Tema (pazaein) yueOHOTO mpeaAMETa, KypcoBasi padboTta (ITpoeKT), MPOMEXKYTOUHAS ATTeCTaALIUS
3 — Cemectp

4 — Buibl KOHTAKTHOH PaOOTHI U TPYIOEMKOCTH (B aKaJIEMHUYECKUX Yacax)
4.1 — JI (JIexkuunm)

4.2 — JIlekuuy B BUJAE NPAKTUUYECKOM MOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTryeckue 3aHATUS B BUAEC MPAKTUUYECKOMN IMTOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JTabopaTopHble paOOThI B BUIE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xkoHTakTHas pabdoTa)

4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUECHUS)

4.9 — KO (KoHTpoIb Ha 3K3aMEHe)

5 — KoHTpoib (B akaieMUYECKUX Yacax)

6 — CaMocTrosTenbpHas paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 5 6 7
41142(43|144(45]146(47]148(49

1 Monyns 1. 512 2
I'mapomexanuka
Tema 1.

OcHoBHbIE
(busnyeckue
CBOJCTBa
JKUIKOCTEN U
rasos.

2 Tema 2. OcHOBBI | 5 | 6 4 4 6 JlaGopaTopHbI
TUAPOCTATUKU U € paboTHI,
KUHEMaTUKH. HNupusuayans

Has paborta

3 Tema 3. 516 4 4 6 JlaGopaTopHBI
Junamuka € paboThl,
BSI3KOH U Nupusuayans
HEBS3KOU Hast paborta
KUTKOCTH.

4 | Tema 4. 516 6 12 8 JlaGopaTopHbI




I'mapaBnuueckue

COTNPOTHUBJICHUS.
Hcreuenne
JKUIKOCTEH 13
OTBEPCTUH U
HacaIKoOB.

€ paboTHI,
NunuBunyans
Has pabora,
3amaya
PEKOHCTPYKTH
BHOTO YPOBHSI

Tewma 5.
I'mapasnuyeckue
MAaIINHbI 1
TUIPOTIPUBO/I.

3amaya
PEKOHCTPYKTH
BHOTO YPOBHSI

Monyns 2.
T'azognnamuka
Tema 1. 3axoHBI
JIBIDKEHMS rasa

10

JlaGopaTopHbI
€ paboThl,
3amaya
PEKOHCTPYKTH
BHOTO YPOBHSI

Tema 2. BonHbl
JaBJICHUS B
ra30BOM IIOTOKE

Tema 3. Teopus
MOTPaHUYHOTO
cros

4.8

HNTorossrit
TECT 110
Moayisim 1 u
2

3auer

0.2

18

3auer

Monys 3.
AspoanmHaMuKa
Tema 1. OOmue
CBEJIEHUS O
JIETaTEIbHBIX
aInrapaTtax ¥ ux
a’poaHaAMUYEC
KUX
XapaKTePUCTHUKA
X

16

20

JlaGopaTopHbI
¢ paboThI

11

Tewma 2.
IMpodwnns n
KPBLIO
KOHEYHOTO
pa3maxa B
HEC)KHMAEMOM
MOTOKE

12

Tema 3.
IIpoduns n
KPBLIO
KOHEYHOTO
pa3Mmaxa B
JTO3BYKOBOM U
CBEPX3BYKOBOM
MOTOKE

13

Tewma 4.
AsponmHaMudec
KHe
XapaKTEePUCTUKH
KOPILyCOB
JIeTaTeJIbHbIX
arnmnapaTos

14

Tewma 5.
AspoauHaMuyec

HTorossrit
TECT 110




Kue MOIYJTIO 3
XapaKTePUCTUKHU
JIETaTEeIILHOTO
amnmapara rnpu
MIPOAOIBHOM
JIBUYKCHUU
15 | KypcoBas 6 2 32 3ammTa
paboTta KypCOBO#
paboThI
16 [ 9Ox3amen 6 0.3 [35.7 DK3ameH
Hroro 52.0 16.0 50.0 200203 357 [ 131.8

5. COAEP’KAHME YYEBHOI O ITPEJIMETA

5.1. Jlekuun

Ne i/
II

HaumMeHnoBaHue TeMbl
(paznena)

CopepxaHue TeMbl (pa3aena)

Mopyms 1.
I'unpomexanuka
Tema 1.
dusznyeckue
JKUIKOCTEN U Ta30B.

OCHOBHBIE
CBOMCTBa

IIpenmer ruapora3ogMHaAMHKM M €rO0 MECTO B
noarotoBke 6akamaBpoB. KpaTkas ucropus pa3BuTHS
HayKU.

OcCHOBHBIE IMOHSITHUS u OIpe/IeIeHUs
rugporazoauHamMuku. Kuakocts. Mojienb CIUIOmHON
cpeapl.  OcHOBHblE  (U3MUECKHE  BETUYMHBI U
(usnueckrue cBoiicTBa JKuakocTei. OOo3HaueHHe U
€IUHUITBI UBMEPEHUS

Tema 2. OCHOBBEI
TUIPOCTATUKHU u
KUHEMATHUKU.

I'mapocratuueckoe [aBlieHME W €ro  CBOICTBA.
JlaBlieHHEe B MOKOSIIEHCS XKUAKOCTU. AOCOIIOTHOE U
M30BITOYHOE /aBJIEHWE, MAHOMETPUUECKOE JaBJICHUE,
BakyyMm. [lpuGopbl misi u3MepeHuss [aBJIeHUS U
BaKyyMma.

Cunbl, AeUCTBYIOIIME B JKUAKOCTAX (MaccoBble U
ITOBEPXHOCTHBIC). AOCOIIOTHBIHK M OTHOCUTEIbHBIN
nokoi kuakoctu. HuddepeHimanbible ypaBHEHUS
KUAKOCTH.  IIOBEpXHOCTM  paBHOTO  JIaBJICHUS.
OCHOBHOE YpaBHEHUE TUAPOCTATUKU.

3akonbsl [lackans m Apxumena. Dmopbl JTaBICHUS.
JlaBneHue KUIKOCTH Ha TUIOCKYIO U KPUBOJIMHEHHYIO
MTOBEPXHOCTH.

CriocoObI onMcaHus IBUKCHUS KUIKOCTH. Y paBHEHUS
OammaHca  Macchl:  YpPaBHEHUE  HEMPEPBIBHOCTH.
JIBMKEHNE >KUAKOW YacTUUBL. BuxpeBoe IBHXKEHUE
KUIKOCTH. be3BuxpeBoe  TeueHHe ~ KHUJIKOCTHU
(mOTeHIMAIbHOE TeUEHUE).

Tema 3. Jlunamuka BSI3KOUM U
HEBSI3KOM KUIKOCTH.

VYpaBHEHUE  ABMXKEHUS  KUAKOCTHU.  YPABHEHHUE
MOMEHTOB KOJIMYeCTBa JIBVDKECHUSL.
HuddepeHnmanbHoe ypaBHEHUE IBUKEHUS KUIKOCTH
B HampsbkeHusx. Y pasHenue HaBbe-CTokca.

JlnHAMWKa HEBSI3KOW KUAKOCTH: AU depeHIInaTbHbIE

ypaBHEHUS JIBUKEHUS HEBSI3KOU KUJIKOCTU
(ypaBHeHUs Diinepa). ¥YpaBHeHue bepHymmm s
YCTAHOBUBLIETOCS JIBUKEHUS HECKUMAEMOM
KUJIKOCTH, SHEpreTuyvecKas UHTEpIpeTaLMs
ypaBHeHus1 bepnymmu. YpaBHenue bepHymu s
peallbHOM  BA3KOW  JKUIKOCTH. ITpaxTuueckoe




MPUMEHEHHE  ypaBHEHUS bepnysmm. Tpybxa
IIpanarns, Bentypu, como. duadparma. YpaBHeHue
bepnymim nnst peanbHbIX Tra3oB. WMHTerpaiabHOe U
muddepeHImaIbHOe YpaBHEHUS SHEPTUH.
MopnenupoBaHue  TMAPOAUHAMUYECKUX  SIBJICHUM.
Teopust mogobus. Kpurepuu ruapoIuHaMHUUYECKOTO
nogoous

Tema 4. T'mapasnuueckue
conportuBieHus. McreueHue
JKUIKOCTEW U3 OTBEPCTUU U
HACaJKOB.

Bunst  comportuBnenuii. OCHOBHOE  ypaBHEHUE
paBHOMepHOro JBmxkeHus. Kiaccupukauus mnortepb
Haropa, paBHOMEPHOE U HEPABHOMEPHOE [IBH)KCHHUE.
I[Torepu Hamopa mnpu paBHOMEPHOM JBH)KEHUU
KUIKOCTH: JIAMUHAPHBIA pEXUM, TYypOYJEHTHbIN
pexXuM ABUXKEHUs kuakoctu. llorepu Hamopa mnpu
HEPAaBHOMEPHOM  JBMXXEHHHM JKUJIKOCTU (MECTHbIE
notepu). Knaccubukanus ruipaBInyecKux CUCTEM I10
COITPOTUBIICHUSIM.

Hcreuenne uepe3 majioe HE3AaTOINIEHHOE OTBEPCTHE,
KO3(DPUIIMEHT CKaThsl CTPYH, CKOPOCTH M PaCXoja.
Ucreuenne non ypoBeHb. McredyeHue u3 OONBIIMX
oTBepcTUil. lcreueHue npu NEPEMEHHOM HAIope.
Hcreuenne yepe3 Hacagku. 3aTOIUIEHHbIE CBOOOIHBIE
TypOyneHTHble cTpyH. MicTeuenne ra3oB U3 OTBEpCTUH.
IMuapasauueckuii pacuer TpyodompoBomoB. IIpocTeie

TpyOOIIPOBO/IHI, CIIO)KHBIC TpyOOIPOBOIHI,
TpyOONIPOBOJBI C TMEPEMEHHBIM  PACXOJOM IO
nytu. Pacuer MPOCTHIX TpyOOIPOBOIOB.

IM'mopaBauueckuil pacuer MJIMHHOTO TpPyOOmpoBoa
MOCTOSIHHOTrO Jauamerpa. Pacuer TpyOompoBojga ¢
MOCIIEA0BATENbHBIM COEAUHEHUEM, MAapaJUIEIbHBIM,
PA3BETBIIEHHBIM, C HENIPEPBIBHOM pa3aayveil >KUIKOCTH.
I'mppaBnuueckne XapakTEPUCTUKU TPyOOIPOBOJIOB.
IMunpaBnmuueckuit  ymap B Tpybax, ¢dopmyna
KykoBckoro.  Buabl  rugpaBiaMyueckoro - yaapa.
SIBneHne KaBUTaAlMU

Tema 5. T'mppaBauueckue
MAalIWHbI U TUAPOTIPUBO/I.

OcCHOBHBIE CBEJEHUS O TUAPABIMUYECKUX MAIIMHAX U
TUJPOIPUBO/E. Hacocni u ruaponepenayn
(JromacTHbIe, BUXPEBbIE " CTpyHuaTsle,
rugpoanHaMmuyeckue nepenaun). [lopurneBbie HacOCHI,
pOTOpHBIE TUAPOMAIIMHBI, POTOPHO- IMOPIIHEBHIE,
IJIACTUHYATHIEC,  IIECTEPEHYAThle U  BUHTOBBIE,
TUAPOIMIUHPHI u TUPOJIBUTATEIIH.
IM'uapoanmaparypa. I'maponpuBo, peryiupoBaHue

Monyns 2.

T"'azogmaamuka

Tema 1. 3aKOHBI ABUKEHUS
rasa

HcxomHble  COOTHOILIEHUS. YPAaBHEHUE  JIHEPIUM.
Kputnueckas 1 makcumaiibHasi CKOpocTu rasza. Csizb
CKOPOCTH raza ¢ ceueHueM rnotoka. 3akon OopaieHus

BO3IEHCTBHUS. Bubr conell peann3yronmx
cBepx3BykoBoe TeueHue rasza. Comro JlaBans.
Pexxumbl ero paboThI. ITapameTpsl
M303HTPOIINYECKOTIO TOPMOKEHHUS rasa.

lazomunamuueckue  ¢GyHkiuu. Mcreyenwe rasa.
OmHoMEpHOE  TeueHHWe rasa ¢  TpPeHHeM |
9HEProoOMEHOM. Huddy3opsr. Koudyzopsr.
DKEKTOPBI




Tema 2. BoaHbl 1aBjieHUS B
ra30BOM ITIOTOKE

Bomnub! pazpexeHus.

OCHOBHbBIE NMPEJICTABICHUS O CKAUYKaX YIJIOTHEHHUSI.
OCHOBHBIE COOTHOIIECHHUS JUISI TIPSIMOTO  CKadka
yIIoTHeHUs. JlaBlieHWe TOPMOXKEHHUS 3a TIPSMBIM
CKaYKOM YIUIOTHeHUsl. OCHOBHBIE COOTHOIICHMS IS
KOCOTO CKaukKa YIJIOTHEHMS. 3aBUCUMOCTb HAKJIOHA
KOCOTO CKayka OT yIJIa MOBOpOTa MOTOKA. YJapHas
noJsipa.

8 Tema 3. Teopus | [lonstue o mnorpaHuyHoMm cioe. VIHTerpaibHbIe
MOTPAHUYHOTO CIIOSI XapaKTEPUCTUKU MOTPAHUYHOrO clos. JIaMUHapHBIN,
MepexXoqHON U TYpOYJIEHTHBIM pPEXKUMBbI TEUCHHUS B
ITOTPAHUYHOM CIIOE.
Huddepennmanbuple ypaBHEHUS MOTPAHUYHOTO CIIOS
B HEC)KMMAEMOMW U CxKUMaeMol cpene. MHTerpanbHoe
COOTHOUIEHUE IMOTPAaHUYHOT O CIIOSI. Pacuer
MOTPAHUYHOTO CIOSI.
[lorpanuuHblii CIOW MpPU HAJIWYUU HIPOLOJIBHOIO
rpaJueHTa JIaBJICHUSI. OtpsiB MIOTOKA.
B3aumopelictBue MOTrpaHUYHOTO CIIOSI CO CKayKamu
YIUIOTHEHUS. YTIPaBJIEHUE NIOTPAHUYHBIM CIIOEM.
9 Monayns 3. Knaccudukaims BO3IyIHbIX CYyI0B.
AspoanHaMHKa AspoaHAMHUUYECKUE CHJIBI M MOMEHTBhl. CHCTeMbl
Tema 1. OOmue cBefeHUS O | KOOPAMHATHBIX OCEH.
JeTaTeNbHbIX anmnapatax | | ['eomeTpuyeckue XapaKTepUCTUKHU Kpblia U MPOoQuIs.
ux A9POAMHAMUYECKUX | ADpOMHAMHYECKUE XapPaKTePUCTUKU TPOPWIST |
XapaKTEepUCTUKAX CEUEHMUS KpbLa.
10 Tema 2. Ilpodunp u kpeuio | Dopmyna XKykosckoro. Dopmyna YamiaeiruHa o

KOHCYHOI'O pasMaxa B
HEC)KUMACMOM IIOTOKE

PE3YIBTUPYIOLIEH CUJIe TaBIICHUS.

Tonkuit mpodwip Kpblla B HECKUMAEMOM ITOTOKE.
Teopust ToHKOTO TIpOdHIIS.

OcobeHHOCTH O0TEKaHMS Kpbljla KOHEUHOTO pa3Maxa.
BuxpeBbie cucTeMbI KpbLa.

OcHOBBI Teopuu Hecyiied nuHuu. [ToHATHS O cKoOce
MMOTOKA ¥ UHIYKTUBHOM COIPOTHUBJICHUU KPBbIIA.
Onpenenenne Ko3(PQPUIUEHTOB MOIBEMHOU CHIIBI U
WHIYKTUBHOTO COIPOTHUBIIEHUS KpbLIa HAa OCHOBE
TEOPHUH HECYIIeH TUHUU.

Teopust Hecylei MOBEPXHOCTH. MeETOJ AUCKPETHBIX
BUXPEM.

IlogpemHass cuiaa W HMHAYKTUBHOE COIPOTUBIICHHE
KpbLJIa MAJIOTO YIJIMHEHUS ITPU MaJIbIX YIJIaX aTaku.
AspoarHaMUYECKHE XapaKTePUCTUKHU KpbLIa
OONBIIIOTO  yIJIMHEHWS  TpuU  OONBIIMX  yIJIax
ataku. OOTEeKaHUE KPbUIbEB MAJIOTO YIJIMHEHUS] U UX
A3POIMHAMUYECKUE XapPaKTEPUCTUKU TPU OOJIBIINX
yriax aTak.

11

Tema 3. Ilpoduns u KpsUTO
KOHEYHOr0  pa3Maxa B
JI03BYyKOBOM u
CBEPX3BYKOBOM IOTOKE

[TonsTue o kpuTueckoM uncie M.

BnusiHue  ckuMMaeMOCTM  Ha  a3pOAMHAMMUYECKUE
XapakTepucTuKu npoduiist u kpeuta pu M Mxp
Ob6texkanne npoduiIs 3aKPUTHUUYECKUM J103BYKOBBIM
MOTOKOM. BoTHOBOE conpoTuBIieHue.
ASBpOAMHAMUYECKNE XaPAKTEPUCTUKU CTPEIOBUIHOTO
KpbLIa.




[Tirockas TUTAaCTMHKA B CBEPX3BYKOBOM ITOTOKE.
OOTekaHnMe TOHKOTO TpOouiIss  CBEPX3BYKOBBIM
MTOTOKOM.

Oco0eHHOCTH OOTEKaHUsI KpbUIa KOHEYHOT'O pa3zMaxa
CBEPX3BYKOBBIM TOTOKOM

A3poMHAMUYECKUE XapaKTEPUCTUKH TPEYTOJIbHBIX
KPBbUIbEB.  ADpOIMHAMUYECKHE  XapaKTePUCTUKHU
CTPEIIOBUIHBIX KPBLJIBEB B CBEPX3BYKOBOM ITOTOKE.

12 Tema 4. AspoamHaMuuecKue
XapaKTepUCTUKU KOPITYCOB

JICTATCJIIbHBIX aIlllapaTOB

Pacuer cuibl conpoTuBieHUs Tejla BpALICHUS IIPU
1 =0.

HopMmanbHas ciiia 1 MOMEHT TaHTaXka Tejla BpalleHUs
IIPU MAJIBIX YIJIaX aTaKU.

HopMmanbHast cuina Kopiyca, BbI3BaHHAs OTPBIBOM
ITOTOKA.

13 Tema 5. AspoamHamMuueckue
XapaKTePUCTUKH
JIETATEeIIHHOTO ammapara mpu

NpoaOJIbHOM ABUXXCHUU

AspoarHAMUYECKUE XapaKTEPUCTUKH KOMOUHAINU
KOpITyca C KPbIJIOM B CPEIHEM IOJI0KEHUU.

Ckoc moToka OT Kpbula M €ro BIMSHHUE Ha
A3pPOIMHAMUKY OTICpEHUSI. Kosddurment
TOPMOXEHMsI TTOTOKa y omepenus. [lombemHasi cuma
OTIEPEHUS C PYJISIMHU, PACTIOIOKEHHBIMH BIIOJb 3aTHEH
KPOMKH.

ComnpoTuBIIeHHE JIETATENIBHOrO amnmapata. MOMEHT
TaHTaXka JIETaTeIbHOTO anrmapara.
Bmusinue bopMBI KpbLIa U
a9pPOIMHAMUYECKOE Ka4eCcTBO
amnmnapara.

Ilonarue o OGanmancupoBke. BnusiHue OanaHCHPOBKU
Ha MOABEMHYIO CHITY JIETATEILHOTO amlmnapara.

Koprmyca Ha
JETATEIHHOTO

5.2. IlpakTHyeckue 3aHATH

|

HaumenoBaHue TeMBI

ConepxaHue TeMbl

OCHOBEI
KUHEMATUKUA

THAPOCTATUKH

1. TuapocraTuyeckoe 1aBiICHUE B )KHIKOCTH

2. Cusna gaBJIeHUS )KUIKOCTH Ha IJIOCKUE MMOBEPXHOCTU
3. Cuna paBleHUs JKUJKOCTM Ha KPUBOJUHEWHbIE
IMOBEPXHOCTHU

JIuHaMMKa BSI3KOM U HEBSI3KOU
KUJTKOCTU

1.  Pexumsl
HEPa3PBIBHOCTH.
2. YpaBuenue bepuymiu.

TCUCHUA KHUIKOCTH. ypaBHCHI/IC

I'uapaBiayyueckue CONMPOTUBIICHUS.
HUcrteuenne JKUIKOCTEN u3
OTBEPCTUN U HACAJIKOB

1. Ucteuenue *UAKOCTH Yepe3 OTBEPCTUS U HACAIKU.
2. Pacuer npocThIX TpyOONPOBOAHBIX CUCTEM.
3. Pacuer cinoxHbIX TPyOOIIPOBOIHBIX CUCTEM.

3aKoOHBI ABUKEHUS rasa.

ITpouecch! TeueHus rasa no TpyoonpoBoaam

5.3. JlabopaTopHbie 3aHATH

|

Haumenosanne TeMbl

CopnepxaHue TeMbl

HccnenoBanue OTHOCHTCIBHOI'O
ITIOKOs KUIKOCTHU BO
BpalmaromeMca CoCyac

DKcIepUuMeHTalIbHOE olpesesienre (Gpopmbl cBOOOTHOM
MOBEPXHOCTU JKUJKOCTH BO BpallalOIIeMCsl COCY/E.
IToctpoenue sm0pbl U3OBITOYHOTO JAABJICHUS KUJIKOCTU
Ha CTEHKU JHO COCy/a.

Onpenenenue KPUTHYECKOTO
3HA4YeHUs1 yucina PeitHonbaca npu

Ha6JIIOI[eHI/Ie 3a PAa3iIMYHbIMU PEKUMAMU OBHXCHUS
KUIKOCTHU B TPY66 H OIIpCACIICHUC YHCIIa Peleonb/:[ca.




TCUCHUU KUAKOCTH B Tp}/6€
KPYIJIOTO IIOIICPCYHOT'O CCUCHU .

N3yueHne 3aKkoHa COXpaHEHUS
SHEPruu INpPHU TEYEHUHU KUIKOCTH
o TpyOONmpoOBOAY NEPEMEHHOIO
CEeUeHUsl.

VYcraHoBNIEHNE AKTOB IPEBPAIICHUS SHEPIUM B TpyOe
nepeMeHHoro cedenus. Iloctpoenne nbe3oMeTpuuecKon
Y HAITOPHOM JIMHUM.

Ornpenernenne NoTepp HAopa Mpu
BHE3AITHOM PACLIMPEHUH.

OmnpeneneHne 3KCIEPUMEHTAIBHOIO U TEOPETHUECKOTO
3HaYeHUs KOAPPUIIMEHTA TUAPABINIECKOTO TPEHHUSI.

Omnpenenenue koo duimenta | O3HaKOMIIEHME C BHIAMM IIOTE€Ph JHEPrUM W3- 3a

TUAPABINYECKOTO TPEHHUSI. nedopmannu MOTOKa, MOJTy4YeHHe HABBIKOB
OTIPEAETICHHUS MOTEPh Haropa B MECTHBIX
TUAPABINYECKUX CONPOTHUBIICHUSIX u
9KCHEPUMEHTATbHOE  OIpenelieHue  KodpQHIreHTa
MECTHOT'O COIPOTUBIICHHUS.

3agaua pexkoHcTpykTUBHOTO | [IpoBecTn pacuer  TpybompoBoga v mnomoOpath

YPOBHSI: XapaKTepUCTUKU TpyO MarucTtpaid U OTBETBIICHUS,

I'uopaBamueckuit pacuéT | paccunTaTh MOTEPH HA TPEHUE B OCHOBHOM MarucTpaiu

Pa3BETBIEHHOTO TPYOOIIPOBOIA.

U B OTBETBJICHUSIX, 110100 paTh MapKy Hacoca.

3amaua PEKOHCTPYKTUBHOTO
YPOBHSL:
I'mppasnuueckuii pacuer

KOPOTKOTO TpybompoBoaa

ITpoBectu pacuer TpyObONpoOBOAa W OMNPEACIIUTH THUII
TpyOomnpoBoga  (TUAPABIMYECKHM  KOPOTKUH WU
JUIMHHBIM)  TIyTeM  IPOBEICHHUS  THIPABINYECKOTO
pacuéra TpyOompoBoa.

3agaua
yYPOBHSI:
Omnpenenenne paboyero pexuma
JIOTIACTHOT'O HACOCA.

PEKOHCTPYKTUBHOTO

OnpenenuTh mapameTpbl pabovyero pexxuma J0macTHOTO
Hacoca. OnpenenuTh, KaK U3MEHUTCS pabOuMil pexum
Hacoca: eClIM U3MEHUTh CKOPOCTh BpallleHUs pabouero
KoJleca HAcoca; €CIU TPOU3BECTH OTHOBPEMEHHOE
napajuielIbHOE WU MOCIEI0BATEIbHOE BKITIOUEHUHU JIBYX
OJIMHAKOBBIX HACOCOB.

N3zyuyenne npubOpoB M METOJOB
OIIpENEIICHUS JABIICHUS.

N3yueHne npuOOpPOB U METOJIOB U3MEPEHUS TaBJICHUS.
Hayuutbcsa onpenensiTe BUA U3MEPSEMOTO JIABJICHUS T10
MOKa3aHUsIM JaTYMKa MajJoro JAaBJIEHUS B 3aBUCUMOCTU
OT crmoco0a ero MOJKIIOUEeHHsS K HaIlloOpHOH TpyOke
ITuro.

N3yuenne wmerToma onpeneneHus
pacxoza BO31yXa IO HM3MEHEHUIO
JIABJIEHUS B OTCEUEHHOM 00beMe.

N3zyuenne merona ompenenieHus: pacxoja BO3AyXa IpHU
€ro UCTeUEHUH U3 pe3epByapa U3BECTHOTO 0OBbEMA.

N3yueHne 3akoHa COXpaHEHUS
9HEPruu MPU TEYCHUH BO3AyXa IO
TpyOoIpoBOIY MEPEMEHHOIO
CeUeHUsl.

HM3ydeHne 3aKOHA COXpPAHEHMS SHEPrUU NpPU TEUCHUU
BO3IyXa II0 ITHEBMOCHCTEME WJIH TpPYyOOIpPOBOAY,
U3ydyeHue ypaBHeHUsT bepHy/uim u  mocTpoeHue
HAIIOPHOW M TIbE€30OMETPUUYECKONW JIMHUW NPU TECUYCHUU
BO3/yXa o TpyOOMmpoBOIYy MEPEMEHHOTO CEUEHUS.

UccnenoBanue norepp Hanopa Ha | OnpenerneHne  moTepp  Hamopa  Ha ~ MECTHOM
MECTHOM CONIPOTUBJICHUH — | conpoTuBnenuu — gpoccene.

peryaupyemMoit 3aJIBUKKE

(mpoccerne).

3amaya pekOoHCTpYKTUBHOTO | [IpoBeieHMEe  ra3oAMHAMUYECKOro  pacu€ra  CoImuia
YPOBHSI: JlaBans, oOecmeuMBAOIIETO HA PACUETHOM pPEKUME

lazonmHaMuyeckuii pacuér coria
JlaBang.

3aIaHHBIN pacxo rasa, onpeaeraeHue NpouiIsl Comia 1
0000UIUTD MOJIyYEHHbIE PE3YJIHTATHI.




HccnenoBanue 111200
pacrpesienieHus:  cKopocrteid (1o
BEJIMYNHE JUHAMUYECKOTO
JABIICHUsI) TPU TEYCHUHM BO3TyXa
1Mo  TpPyOOIPOBOAY  KPYIJIOTO
CCUCHHMS C TIOMOIIBIO TPYOKH
ITuTo.

DKCIIEpUMEHTAJIbHOE HW3yU€HUE pAaCIpelesIeHUs] TOoJIs
CKOPOCTEH 1O CEUEHUIO TPYOBI.

NccnenoBanue ncreueHus BO3ayxa
U3 pecuBepa: JI0- KPUTHUUYECKUH,
KPUTHUUYECKHUI PEKUMBI TEUEHUS.

I/I3y‘—I€HI/IC BO3MOXHOCTH OKCIICPUMCHTAJIBHOT'O
HUCCIICOJOBaHUSA ITpOoUCCCa UICTCUCHUA BO3AyXad U3 CMKOCTU
BBICOKOI'O HABJICHHS UYCPEC3 MaAJIOC OTBCPCTUC IIPU

JIOKPUTUUECKOM u KPUTUYECKOM pexumMax
a1nabaTUYECKOTO TEUEHUS.
MonenupoBaHue npoiecca | [IpoBectu  MomenupoBaHWe C  TMOMOIIBIO  Cpellbl
oOtekanus HeymobooOTekaembix [ COMSOL Multiphysics nporiecca oOTeKaHus
TN JTAMUHAPHBIM MIOTOKOM | IJAaMUHAPHBIM  TMOTOKOM  BSI3KOW  HEC)KUMAaeMOU
KUJIKOCTHU JKUJIKOCTU HEyH00000TeKaeMbIX Tel I HaTJISAHOU
BU3yaIU3allUA TOTPAHUYHOTO CIIOSI U €r0 OTPhIBA OT
MOBEPXHOCTU OOTEKAEMOT0 Tela.
MonenupoBaHue npomecca | [IpoBectTn  MojaenupoBaHWEe C  IMOMOIIBIO  CPEJIbl
obtexkanmsi  aspommHammueckux [ COMSOL  Multiphysics  mpomecca  oOTekaHuUs
npoduieil TaMUHAPHBIM IMOTOKOM | JaMHUHAPHBIM IIOTOKOM BSI3KOU HEC)KUMAEMOU
KUIKOCTH KUIKOCTH  a’poJAMHAMMYECKUX  mpoduieid s

HaIJISiAHOM BU3yaju3aluu IOIPAHUYHOIO CJIOS U €ro
OTpPBIBA OT MOBEPXHOCTH OOTEKAEMOTO Tea.

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaunmeHoBaHUME TEMBI Coneprxanue Tembl (pasziena) TpynoemkocTs
n/m (paznena) B
aKaJeMUYECKUX
yacax

1 Moaynb 1. IToaroroBka K UTOrOBOMY TECTY. 2
I'mnpomexanuka
Tema 1. OcHoBHBbIE
(u3nueckne CBOICTBa
XKUJIKOCTEU U ra30B.

2 Tema 2. OcHoBbl | [TogroToBka K MNPaKTUUYECKOMY 3aHATHIO. | 6
TUJIPOCTATUKH u | [loagroToBka K BBINOJHEHUIO M 3allUTE
KUHEMATUKHU. nabopatopHblx pabor. IloaroroBka K

WHIUBUAYyalIbHON paboTe. IloaroroBka k
UTOTOBOMY TECTY.

3 Tema 3. [lunamwuka | [loarotoBka K MpPaKTUUYECKOMY 3aHSTHIO. |6
BSI3KOM W HEBI3KOM | [lonroroBka K BBINOJHEHUIO U 3AILIUATE
KUJIKOCTH. nabopatopubix pabor. IloaroroBka K

UHIUBUAYyalIbHON paboTe. IloaroroBka k
HUTOTOBOMY TECTY.

4 Tema 4. |ITonrotoBka K MOPAKTUYECKOMY 3aHSTHUIO. | 8
I'uapaBnuueckue IToaroroBka K BBIIOJIHEHUIO U 3alllUTE
COIIPOTUBIICHUS. nabopatopubix pa6or. IloaroroBka K
Hcreuenue xuakocTelt | MHAUBUAyadIbHONH  paboTre.  BwimosjHeHue
u3 OTBEPCTUI U | 3a1a4u PEKOHCTPYKTUBHOTO YPOBHSL.

HACaJIKOB. IToaroroBka Kk UTOTOBOMY TECTY.
5 Tema 5. | BeimosiHeHUE 3ajaud  PEKOHCTPYKTHUBHOTO | 7




I'mapaBnuueckue
MAaIllTHbBI u
TUIPOIIPUBO/.

ypoBHs. [ToaroToBKa K UTOrOBOMY TECTY.

Mopyis 2.
l'azogunamuka
Tema 1.
IBIDKEHUA ra3a

3aKOHBI

I[logroroBka K MNPaAKTUYECKOMY 3aHSITHUIO.
[ToaroTtoBka K BBINOJHEHUIO U 3alUTE
nabopaTopHbIX paboT. BeinmonHenune 3aaaun
PEeKOHCTPYKTUBHOTO ypoBHs. [loaroroska k
HUTOTOBOMY TECTY.

Tema 2. BoHrbl
IaBIE€HUI B Ta30BOM
IIOTOKE

HOI[FOTOBKB. K HTOI'OBOMY TCCTY.

Tema 3. Teopus
MOT'PAaHUYHOTO CIIOS

IToaroroBka Kk UTOTOBOMY TECTY.

4.8

3auer

I[ToaroroBka k 3a4eTy

18

10

Mopyis 3.
AspoauHaMuka

Tema 1. OO01mue
CBEICHUS 0
JIETATEJILHBIX
anmapartax 151
A3POIUHAMUYCCKUX
XapaKTepUCTUKAX

ux

[ToaroTroBka K BBINIOJHEHUIO U 3aIUTE
nabopatopubix pabor. IloaroroBka K
UTOTOBOMY TECTY.

20

11

Tema 2. Ilpoduns u
KPBLIO KOHEYHOTO
pa3maxa B
HEC)KUMAEeMOM TTOTOKE

[ToaroroBka Kk UTOrOBOMY TECTY.

12

Tema 3. Ilpoduns u
KPBLIO KOHEYHOTO
pasMaxa B I03BYKOBOM
" CBEPX3BYKOBOM
MOTOKE

IToaroroBka Kk UTOrOBOMY TECTY.

13

Tema 4.
AspoamHaMuuecKue
XapaKTEPUCTUKHI
KOPITYCOB
JIETaTEeNbHBIX
anmnapaToB

IToagroroBka Kk UTOTOBOMY TECTY.

14

Tema 5.
AspoTMHAMUYECKHE
XapaKTEPUCTHKHU
JIETATEIHHOTO
anmapara
MTPOIOTLHOM
JIBIKEHUN

npu

HOI[FOTOBKa K UTOTOBOMY TECTY.

15

KypcoBas pabora

BeimonHeHHe M TMOATOTOBKA K  3aIlUTE
KypCOBOI1 paborTe.

32

7. OBPA3OBATE/IbHBIE TEXHOJIOI'MN

B cootBerctBue ¢ TpeboBaHusimu PI'OC BO no HampaBieHUIO MOATOTOBKH peav3alius
KOMIIETEHTHOCTHOTO MOJAXOAa MPeayCMAaTpUBAET HCIIOJIb30BAHME B Y4YEOHOM IIpolecce
AKTUBHBIX U HHTEPAKTUBHBIX (JOPM ITPOBEJICHUS 3aHITUH.




ITpu peanmzauuu guctumiuHel «['uaporazoaspoanHaMukay, UCIONIb3YIOTCS TPAIULMOHHbIE
U COBpEMEHHBIE 00Pa30BaTeIbHbIC TEXHOJIOTHH.

[Mpu uTeHNM JeKUMi MO JAHHOW AMCLUUIUIMHE MCIOJIB3YeTCs] aKTHBHBIE METOIbI OOYyYeHUSI:
npoOieMHass Jekuus, Jekuus mnpeseHTanus. [lepen u3yueHwmeMm paszaena oOo3HaudaeTcs
npo0bJieMa, Ha pelleHre KOTOPOi OyeT HalpaBJieH BECh MOCIICAYIOIMI MaTepral JaHHOTO
paszmena. Ilpu YTeHMM JIEKIUNA MCHOJIB3YIOTCS MYJIBTUMEIMIHBIC IPE3CHTAIIMU, BHIICO-
JIEMOHCTPAITHH.

Ha mpakTuueckux u 1a00paTOPHBIX 3aHATUAX UCIOIB3YETCS METOJ T'PYNIIOBOTO PEIIeHUS
TBOPYECKHUX 3a/1a4, METOA 1e0aToB.

[Tpu nmpoBeeHnn 1a60PATOPHBIX 3aHATUN CTYIACHTAM BBIIAETCS 3aJIaHKE JUTSI TIOJTOTOBKU K
BBINOJIHEHHIO JabopaTopHOoil paboThl. Ilepen BrimosiHEHHMEM palOTHI € IpernojaBaTeieM
obcyxmaercs 1eab paboOTBl M XOA ee BbimojiHeHWs. Ha 3rame 3ammuThl paOOTHI CTYIEHT
CaMOCTOSTEIPHO AaHAM3UPYET JOCTUTHYThIE pE3YIbTaThl C pPa3HbIX TOYEK 3pEHUs,
BBIIBUTAET TUIIOTE3bI U I€TAET BHIBOABI, HCXOS U3 LIETH PAOOTHI.

N3 coBpeMeHHBIX OOpa30BATENBHBIX TEXHOJIOTUH TPUMEHSIOTCS WH(DOPMAIMOHHBICH
KOMITHIOTEPHBIC TEXHOJIOTHH C IPUBJICUCHIEM K MTPEIIOJaBAHUIO MYJIbTUMEIMITHON TEXHHUKHU.

MeTobl KOHTPOJIS: UTOTOBOE TecTUpoBaHUe. MITOrOBBIE TECTHI IO MOJYJISIM pa3MElIeHbI B
9NIEKTPOHHOM Kypce «[ maporazoguHaMuKa» pa3MEIIEeHHOM B MOJAYJIbHOM OOBEKTHO-
OPHEHTHUPOBAHHOW AMHAMUYECKOH yueOHoii cpene  Moodle wa caiite AmIY  http://
moodle.amursu.ru/ [http://moodle.amursu.ru/]

8. OHUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTAILIUA
Onucanue nmokasaTeiel U KpUTEPUEB OLIEHUBAHUS KOMIIETCHIIMM HA Pa3JIMYHbIX 3Tanax UX
dbopMHUpOBaHUs, ONMUCAHUE IIKAJ OLIGHUBAHMS, TUIIOBBIE KOHTPOJIbHBIC 3aJaHUSI U WHBIE
MaTepHuajbl, HEOOXOAUMBIE I OIIEHKM 3HAHWH, YMEHHUI, HaBBIKOB, XapaKTEPHU3YIOIIUX
sTanbl GOPMUPOBAHUS KOMIIETEHIIMN, a TAK)KEe METOJAMYECKHUE MATEPHAJIbl, ONPEIEISIONINe
MPOLIeTyphl OIEHWBAHUS 3HAHWH, YMEHUA W HABBIKOB OTpPaXXeHbI B (DOHIE OICHOYHBIX
cpeAcTB no auciuiuinie «'uaporazoaspoiHaMUKa».

[TpumepHbIE BOIPOCHI K 3aUETY

S cemecTp

1. Monenb crutonrHo#i cpeansl. Moaens HeckuMaeMoit cpebl. O01as MoOCTaHOBKA 3aa4U.

2. OcHOBHBIE (DU3NYECKHE BEIIMUMHBI U (PU3MUECKUE CBOWCTBA XUAKOCTeH. O003HAUECHHE U
eIMHUIBI U3MEepeHUsI. MaKpOCKOIMUUECKHE MTapaMeTpbl U (PYHKITUU COCTOSTHUS CPE/IbI.

3. laBinenue KUAKOCTU. PaBHOBecue  KUIAKOCTHU. AOCOTIOTHOE U U30BITOYHOE
JlaBJIeHUE, MAHOMETPHUUECKOe AaBiieHne, BakyyM. [IpuGopbl i u3MepeHusl JABJICHUS U
BaKyyMa.

4. AOCOTIOTHBI M OTHOCHTEIIBHBIN MOKOW XUAKOCTH. CHIIBI, JEUCTBYIOIINE Ha >KUIKUN
o0beM. [luddepeHumanpuple ypaBHEHUsI >KUIKOCTU. [lOBEPXHOCTH pPaBHOTO JdABIICHHUS.
OcHoBHOEe ypaBHeHHe ruapocTtaTuku. uddepeHimanbHoe ypaBHEHHE PpPaBHOBECHS
(ypaBHeHue Ditnepa).

5. 3akoHn ITackans. Dmnropsl naBineHus. JlaBieHune KUAKOCTH HA TUIOCKYIO M KPUBOJIMHEMHYIO
MMOBEPXHOCTH.

6. OTHOCUTENIBHOE paBHOBECHE JKUAKOCTU TMPU IOCTYNATEIbHOM PaBHOYCKOPEHHOM
JIBUKEHUH COCYAA U BO BPALIAIOILLIEMCS COCYAE.

7. OCHOBBI KMHEMATHKM >KUJIKOCTM M rasa. MeTojabl KHHEMATHYECKOTO HCCIEIOBAHUS
cruTonTHOM cpenbl. Kitaccubukamus IBUKEHUS KUAKOCTEH. Pacxo1 ;KUIKOCTH.

8. VYpaBHeHMe Hepa3pbhIBHOCTU (ypaBHeHHe OajaHca macchl). JIunum Toka. TpyOka Toka.
CrpyliHasg MOJIeNIb TOTOKA.

9. JIBMXKEHME KUIKOU YACTUIIBI.

10. BuxpeBoe ABMXEHUE >XHUAKOCTU. Buxpp mnons. BuxpeBas nuHusg. BuxpeBoil mmHyp.
Buxpesast TpyOka. TeopeMbl 0 BUXPEBOM JIBUKEHUU U CIICICTBUS U3 HUX.

11. be3BuxpeBoe TeueHHE KUAKOCTU (MOTEHIMAbHOE TeueHue). [loTeHmman CKOpOCTH.
VpaBuenue Jlamnaca. @yHKIUS TOKA.



12. YpaBHenune nBuxkeHuss xkuakoctu. Ilepas Teopema Oinepa. YpaBHEHHE MOMEHTOB
KOJIMYECTBA ABWKEHUS (BTOPOE ypaBHEHHE Diijiepa).

13. HuddepennuanbHoe ypaBHEHUE IBUKECHUS B HATIPSIKEHUSIX.

14. Juddepennmansuble ypaBHeHus: HaBbe- CTokca u ux pemieHus (ypaBHeHHE Jiiepa,
ypaBHeHue ['pomeku- Jlemba, unrerpan Kommu-Jlarpanxa).

15. YpaBHeHue bepHym 1 YCTAHOBUBILETOCS IBUKEHUSI HEC)KUMAEMOMW KUIKOCTU U €0
aHaJIu3.

16. YpaBuenune bepHymum misi MoTOKa peanbHOM XUIKOCTH. YpaBHeHue bepHymm s
peajibHBIX Ta30B.

17. Tlpaktuueckoe npumeHeHue ypaBHeHus bepnymnu (TpyOka Iluto, Tpybka Ilpanmis,
TpyOka Bentypu, cormto, nuadparma).

18. HurerpanpHoe u quddepeHimaaibHOoe ypaBHEHUS SHEPTHH.

19. MogaenupoBaHue ruAPOIUHAMUYECKUX SIBIICHUM.

20. Teopus mogobus. Kputepuu ruipoJMHAMUYECKOTO MO 100us

21. Bunbl conpoTuBiennii. OCHOBHOE ypaBHEHHE PABHOMEPHOTO JBH)KEHHUS.

22. Kiaccudukanms morepb Harmopa, paBHOMEPHOE U HEPABHOMEPHOE JBIKEHHE.

23. Ilotepu Hamopa HOpU PaBHOMEPHOM JBUIKEHUU JKUAKOCTU: JIAMUHAPHBIA PEKUM,
TYpOYJEHTHBINA PEXKUM ABUKEHUS KUIKOCTH.

24. ITotepu Hamopa MpU HEPABHOMEPHOM JIBUKEHUU KUIAKOCTU (MECTHBIE MOTEPH).

25. Kiaccudukanus THAPABINYECKUX CUCTEM IO CONMTPOTHUBIICHUSIM.

26. HMcreuenne uepe3 Majoe HE3aTOIUICHHOE OTBEpPCTHE, KOIPPHUIMEHT CXKATUS CTPYH,
CKOPOCTH M pacxo/ia.

27. Hcredenue moa ypoBeHb. Mcreuenue u3 6onpinx orBepetuil. Mcreuenue us cocyna npu
MEPEMEHHOM HAIOPE.

28. HcreuyeHue xKUIKOCTU Yepe3 HACAIKH.

29. Haznauenue u kjaccudukaius TpyOOIpOBOJOB U PacXooB. [ HapaBiIndecKuil pacuer
MpocToro TpydbomnpoBoa.

30. I'mapaBnuyeckuit pacyeT IJIMHHOTO TPyOOIPOBOIa MOCTOSIHHOTO JUAMETPA.

31. Pacuer TpyOompoBoja ¢ MOCIEIOBATEIbHBIM  COEOUHEHHEM, MapajlielIbHbIM,
Pa3BETBIIEHHBIM, C HEIIPEPBIBHOW pa3ayeil KUIKOCTHU.

32. I'mapaBnuyeckue XxapakKTePUCTUKHU TPYOOIIPOBOIOB.

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

34. OcHOBHBIE CBEACHMS O THAPABIMYECKMX MalIMHAX U ruaponpuBone. Hacocel u
ruporepenaun (JIOMacTHble, BUXPEBbIE U CTPYHUYATHIE, THAPOAMHAMUYECKHUE [IEPeIayun).

35. TlopirHeBble HACOCHI, POTOPHBIE THAPOMAIIMHBI, POTOPHO- TOPITHEBbIE, TJIACTUHYATEHIE,
HIECTepEeHYAThIe U BUHTOBbBIC, TUAPOIMINHAPHI U TUIPOIBUTATENH.

36. I'uppoannapartypa. ['maponpuBo, peryJinpoBaHue

37. 'azogunamuka. HMcxogHele cooTHoleHMs. YpaBHeHue sHeprun. Kputuyeckas u
MaKcUMajbHas CKOpOCTb Tra3a. IlapameTppl M303HTPONMYECKOIO TOPMOXKEHHUS Trasa.
lazogunamuyeckue pyuxmmu [ (L 00), (K 0), (K ).

38. CBs13b CKOPOCTH Ta3a C CEUEHHMEM IMOTOKa. 3aKOH oOpalleHus BosaencTBus. McreueHue
raza. ['eomerpumueckoe BO3AEHCTBME HAa Ta30BbId NOTOK. BHIBI comen peann3yrommx
CBEPX3BYKOBOE TEUECHHE rasa.

39. OnmHOMepHOe TeueHue ra3za ¢ TpeHueM u 3HeprooomMeHoM. duddy30pbl. DKeKTOPHI

40. BouHbI pazpenieHusl.

41. OcHOBHbIE IPEICTABIEHUS O CKAYKaX YIUIOTHEHUSI.

41. OCcHOBHBIE COOTHOIIEHUS IJI MPSIMOTO CKayKa YIUIOTHEHUS. JlaBlieHHe TOPMOKEHHUS 3a
MNPSIMbIM CKAYKOM YTUIOTHEHHSI.

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

43. IloHsiTHE O MOTPAHUYHOM ciioe. MIHTerpaibHble XapaKTEPUCTUKU MOTPAHUYHOTO CIOSI.
JlamMuHAPHBIH, TEpeXOAHON U TYPOYIEHTHBIN PEKUMBI TEUEHUS B TOTPAHUIHOM CJIO€.

44. uddepeHinanbHble ypaBHEHUS MOTPAHUYHOTO CJIOSI B HECKMMAEMOW U CKUMAEMOU
cperne.



45. NHTerpanbHOE COOTHOIIEHHUE MOTPAHUYHOrO cj1os1. PacueT morpaHu4HOrO CIos.

46. ITorpaHuyHbI CIIOM MPU HAIMYUU MIPOJIOJIBHOTO rpaueHTa AaBjieHus. OTpPbIB HOTOKA.
47. BzauMoJieiicTBUe IIOTPAHUYHOIO CJIOSI CO CKayKaMU YIUIOTHEHHUS. YIIpaBJICHUE
MOTPAHUYHBIM CIIOEM.

[TpumepHbIe BOTPOCHI K 3K3AMEHY

6 cemectp

1. Knaccudukamnus BO3AYIIHBIX CYA0B. A3pOAWHAMUYECKUE CHJIBI U MOMEHTHI. CHCTeMBbl
KOOPAMHATHBIX OCEH.

2. T'eomerpuyeckue  XapakTEepUCTUKM  KpbUla U npodwis.  AdpoauMHAMHUYECKUE
XapaKTePUCTUKU MPO(UIIST U CeYSHUS KPbLTa

3. d®opwmyna Kykosckoro. @opmyiia HarmibiruHa o pe3yJbTUPYIOIEH CUIE 1aBJICHUSI.

4. ToHkuii npodmib Kpbljia B HECKUMAEMOM MTOTOKe. Teopust TOHKOTO MPOQuIIs.

5. OcobeHHOCTH 0O0TEKaHUs KpbUla KOHEUHOTO pa3Maxa. BuxpeBbie CUCTEMBI KpbLIa.

6. OcHoBBl Teopuu Hecymed nuHUU. IloOHSATUA O CKOce TMOTOKA W MHAYKTUBHOM
COINPOTHUBJICHUHU KpPbLA.

7. Onpenenenne KOIDPUIIMEHTOB TOABEMHOW CHIIBI U HWHAYKTUBHOTO COIPOTHUBIICHHS
KpbLIa HA OCHOBE TEOPUM HECYIIIEH JIMHUU.

8. Teopus Hecyliei mOBEpXHOCTU. MeTO TUCKPETHBIX BUXPEH.

9. IloagbemHas cujia U UHIYKTUBHOE COMPOTUBIICHUE KPbLJIa MAJIOT0 YATMHEHUS ITPU MaJIbIX
yrjlax aTaku.

10. As’ponrHaMHYeCKHE XapaKTePUCTUKH KPbljla OOJIBIIOrO YIJIUHEHUS MPHU OOJIBIINX yriax
aTakH.

11. ObTexkaHue KPbUILEB MAJIOTO YIJIMHEHUS! U UX a9POAMHAMUYECKUE XapaKTePUCTUKU ITPU
OospimMX yriax ataku. [ToHsTue o kpuTudeckoM uuciie M.

12. BrnusitHue cKMMaeMOCTH Ha a3pOJIMHAMUYECKHE XapaKTEPUCTUKHU MPOQUIS U Kpbljla IPU
M1 < Mkp

13. O6Texkanue nmpoduiist 3aKpUTUIECKUM JO3BYKOBBIM IMOTOKOM. BOJIHOBOE COMMPOTHUBIIEHUE.
14. AsponrHaMHYECKHE XapaKTEPUCTUKHU CTpeloBUAHOTO Kpbula. [lnockas miactuHka B
CBEPX3BYKOBOM IOTOKE.

15. O0Texkanne TOHKOrO MPO(MIS CBEPX3BYKOBBIM IMOTOKOM. OcoOeHHOCTH OOTEeKaHUs
KpbLJIa KOHEUHOTO pa3Maxa CBEPX3BYKOBBIM MOTOKOM.

16. AsponrHAMHYECKHE XaPAKTEPUCTUKU TPEYrOJIbHBIX KPBUIbEB. A3POIUHAMUYECKUE
XapaKTEPUCTUKU CTPEIIOBUIHBIX KPBIJIbEB B CBEPX3BYKOBOM IMOTOKE.

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

18. HopManbHas cujia ¥ MOMEHT TaHTa)ka TeJla BpAIEHUs IPU MAJIbIX YIIaX aTaKu.

19. HopmanpHas cuiia Kopiyca, BbI3BaHHAsi OTPBIBOM MTOTOKA.

20. AspoATHAMMYECKUE XAPAKTEPUCTUKM KOMOMHALIMM KOpIlyca C KPBUIOM B CpeAHEM
MOJIOKEHUH.

21. Ckoc moTOKa OT KpbUIa M €ro BIWSHUE Ha a’dpoAnHaMuKy omepeHus. Koaddumment
TOPMOXEHHUS NMOTOKA y onepeHusi. [lonbemHas cuiia onepeHust ¢ pyyisiMi, paciol0KEHHbIMU
BJIOJIb 3aJHEN KPOMKHU.

22. ConpoTHUBIIEHHUE JIETATEIBHOIO anmnapata. MOMEHT TaHraxa JIeTaTeIbHOIO anmnapara.
23. Bnmusaue (Gopmbl KpbIla U KOpITyca Ha ad’pOJAMHAMHYECKOE KadeCTBO JIETATEIHLHOTO
amnmnapara.

24. ITongatue o OamaHcupoBKe. BiausHue 0aTaHCUPOBKU Ha MOJIBEMHYIO CHUJTY JIETATEIBHOIO
arnrmapara.

Tema kypcoBoii pabOThI
«Pacuer A3pOIMHAMUYECKUX XapaKTEPUCTHUK MaHEBPEHHOTO JIETAaTEeJIbHOTO
anmapata» (JaHHbIE COTJIACHO HOMEPY BapHaHTa).

Kpurtepun orieHuBaHUS BBITTOJTHEHUS M 3AIIUTHI KyPCOBOM paOOTHI.
CrnocoOHOCTh HCIOJIb30BaTh OCHOBHBIE 3aKOHBI ad3pPOAWHAMHUKH [JISI OIPEICIICHUS |
pacuyera OCHOBHBIX PAa3MEPOB 4YACTE€d MAHEBPEHHOI'O JIETATEJIBHOTO almapara; pacuera



K03 (HUIIMEHTOB HOPMAJIbHOW CHJIBI, OCEBOM CHJIBI MU MOMEHTAa TaHTa)ka MaHEBPEHHOTO
neratenpbHoro amnmaparta. CriocOOHOCTb MPU BBIMOJIHEHUN KYPCOBOM pabOThI JOBECTHU BCE €€
YACTU 10 PACUYETHBIX COOTHOIICHMH (HO COAEpKAIMX HEKOTOpbIE OIIMOKM); MPEIOCTABUTH
MIOJTyYeHHBIE KOJIMYECTBCHHBIC MOKA3aTeIM B BHUIEe rpauKoB (HO COoAepKaIUX HEKOTOPBIC
OIIMOKM); TIPUBECTH CXEMY JICTATEeJIBHOTO allllapata B Macmitabe, HO HE MPEIOCTaBUTh
Pa3BEpHYTHIX BBIBOJOB IO pabOTe M MPH 3aIIUTe KypcOBOW pabOThI HE HA BCE 3a/laBacMbIe
BOTIPOCHI JaTh MpaBUJIbHbBIC OTBETHI COOTBETCTBYET MOPOTOBOMY
YPOBHIO CPOPMUPOBAHHOCTH KOMIIETEHIIMM Ha JaHHOM JTamne e¢e¢ (OPMUPOBAHUSI M
OIICHMBAETCS Ha «YIOBIIETBOPUTEITHLHO.

CriocoOHOCTh MPU BBIMIOJIHEHUU KYPCOBOW pabOThI JOBECTU BCE €€ YACTU JO PACUETHBIX
COOTHOIIIEHUI; MPEIOCTaBUTh MOJYUYEHHbIE KOJIMUECTBEHHBIC MTOKA3aTelIn B BUJIe TPapUKOB
(HO comepkalIuX HEKOTOpbIE OIIMOKHU); MPUBECTH CXEMY JIETAaTEIbHOrO armapara B
Macirade; yMeHue (GopMyaupoBaTh YACTUYHO OOOCHOBAHHBIE BBIBOJbBI IO IOJIYYEHHBIM
rpaguYecKuM 3aBHCHMOCTSM IIPH 3alllUTe KypCOBOW pabOTHI HE Ha BCE 3ajlaBacMble
BOIIPOCHI JaTh MpaBUJIbHbBIC OTBETHI COOTBETCTBYET MOBBIIIEHHOMY
YPOBHIO C(POPMUPOBAHHOCTU KOMITETEHIIMH U OIICHUBAETCS HA «XOPOIIION.

CrocoOHOCTh TP BBITIOJIHEHUH KYPCOBOM pabOTHI OBECTU BCE €€ YaCTHU JO PaCUETHBIX
COOTHOIIIEHUH; TTPETOCTABUTH MOTYyUYEeHHBIE KOJTUYECTBEHHBIE ITOKA3ATENHN B BUJIE TPAPHUKOB;
MPUBECTU CXEMy JIETATeJIbHOTO amnmapara B Macitade; yMmeHue (QopMmynupoBaTh
00OCHOBaHHbIE BBIBOJBI 110 IOJyYEHHBIM TpaUuecKuM 3aBUCUMOCTSIM, IPU 3aIIUTE
KypcoBOoil paboThl Ha Bce 3aJaBaeMble BONPOCHl JaTh IPaBWIbHbIE OTBETHI
COOTBETCTBYET BHICOKOMY YPOBHIO CPOPMHUPOBAHHOCTH KOMIIETEHIINH "
OIICHUBAETCS «OTIUIHON.

CnocoGHOCTh MpU BBIIOJIHEHUH KYpPCOBOIl pabOThI TOBECTH BCE €€ YACTU 10 PACUETHBIX
COOTHOIIEHUN (HO coaepXkalluX 3HAYUTENIbHBbIE OLIMOKM); IPEAOCTABUTH IOJyYEHHBIE
KOJIMYECTBEHHBIE TIOKA3aTeNd B BHIE T'PadUKOB (COAEpKAIUX 3HAYUTEIIbHBIC OIIUOKH);
MIPUBECTH CXEMY JIETATEILHOIO alapara B MaclITade; MpeacTaBIeHbl BBIBOABI IO paboTe cO
3HAYUTENIbHBIMU OIIMOKAMU WJIM HE MPEICTABIIEHBI BHIBOJIBI; MIPH 3AIIUTE KYPCOBOU pabOTHI
Ha  OOJpUIYIO 4YacThb  3a/JaBAa€MbIX  BOIPOCOB  JlaHbl  HENpPABWIbHBIE  OTBETHI
COOTBETCTBYET HEC(HOPMUPOBAHHOCTH KOMITETEHITUU 51 OLICHUBAETCS
HA «HEYIAOBIIETBOPUTEIBLHOY.

9. YYEBHO- METOIMYECKOE 1 UH®OPMAILIMOHHOE OBECIIEYEHUE
YUEBHOTI O ITPEJMETA
a) IuTeparypa
1. AunpwkueBckuif, A. A. MexaHuka >XMIKOCTH M ras3a: yuyebHoe mocodme/ A. A.
AHApWKHUEBCKUHA. — MuHcK : Bemsiimas mkoma, 2014. — 207 ¢. — ISBN
978-985-06-2509-0. — TekcT : anextpoHHsiii // LludpoBoit obpazoBatenpHbiil pecypc PR
SMART : [caiit]. — URL: https:// www.iprbookshop.ru/35498.html (mara oOparieHus:
05.04.2024). — Pexxum nocrtyna: Jyisi aBTOPU3UP. MOJIb30BaTENEH
2. trepennuxt, . B. ['mnpasmuka : yuebnnk / [. B. Iltepennuxrt. — 5-e usm., crep. —

Cankt- IlerepOypr: Jlamp, 2022. — 656 c¢. — ISBN 978-5-8114-1892-3. — TekcT :
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- OubmuoreyHnass cucrema. — URL: https://
e.lanbook.com/ book/212051 (mara oOpamenus: 05.04.2024). — Pexum pgocryna: s

aBTOPU3. NMOJIb30BATENEN.

3. Unbuna, T. H. I'mgpaBnuka. Ilpumepsl pacueToB 3J€MEHTOB MHKEHEPHBIX CETEH :
yueOHoe mocobue/ T. H. Wnpuna. — benropoa: benropoackuit rocynapcTBEeHHBIN
texHojoruueckuii yauepcuter um. B.I'. Illyxoa, 9bC ACB, 2012. — 150 c. — Tekcr :
anekTpoHHbI // Ludpposoit obpazoBatenbubiii pecypc IPR SMART : [caitt]. — URL:
https://www.iprbookshop.ru/28343.html (mata obpamenus: 05.04.2024). — Pexxum mocrymna:
JUTSL aBTOPU3UP. TIOJIb30BATEIIEN



4. 3aysp, P. Beenenne B razosyro muHamuiky / P. 3ayasp; mepeBom I'. A. Bomemepr. —
MockBa, MxkeBck: PerynsipHas um xaoTuueckas IWMHAMKKA, HMHCTUTYT KOMIIBIOTEPHBIX
ucciaeqoBanuii, 2019. — 228 c¢. — ISBN 978-5-4344-0767-0. — Texkcr : 37MeKTpOHHBI //
LudposBoit obOpazoBatenbubiii  pecypc IPR  SMART : [caiit]. — URL: https:/
www.iprbookshop.ru/92110.html (mata oOpamenus: 05.04.2024). — Pexum goctyna: s
ABTOPU3UDP. NIOJIB30BATEIIEH

5. Jlopsur, Ilpanatne I'mapoaspomexanuka/ Ilpannrtne Jliogsur; mepeBom I'. A.
Bombneptr. — 2- e u3n. — MockBa, MxeBck : PerynspHas u xaoTudeckass AUHAMUKA,
MHuctuTyT KOMIbIOTepHBIX uccienoBanuid, 2019. — 572 ¢. — ISBN 978-5-4344-0787-8. —
Tekcr : amextponnsii // Ludposoit odbpaszoBatensHbil pecypc IPR SMART : [caiiT]. —
URL: https:// www.iprbookshop.ru/92037.html (mata obpamenus: 05.04.2024). — Pexum
JIOCTYIA: JJIsl aBTOPU3HP. MTOIb30BaTENIeH

6. ITonpyxun, E. I'. KoHCTpyKlIMsI U TPOEKTUPOBAHUE JIETATENbHBIX anmnapaTtoB. KpbLio :
yuebHo- meToauueckoe mocooue/ E. I'. IMoapyxwun, Il. E. Pa6uukoB. — HoBocubupck :
HoBocubupckuii rocynapcTBeHHbld TexHuueckuil yHusepcuter, 2010. — 116 ¢. — ISBN
978-5-7782-1427-9. — Texct : snextponnbiit // Ludposoit obpasoBatenpHblii pecypc IPR
SMART : [caiit]. — URL: https:// www.iprbookshop.ru/44945.html (mata oOpaieHus:
05.04.2024). — Pexxum gocTyna: ajis aBTOPU3UP. TTOJIb30BaTENICH

7. UrHaTtbeBa, A. B. PacueT asponinHaMUYeCKIX XapaKTEpUCTHUK caMoJIeTa C MeXaHU3aIen
Kpbiia : yueOHoe mocoome/ A. B. UrnateeBa, B. JI. Ueme3zoB. — HoBocubupck :
HoBocubupckuii rocynapcTBeHHbI TexHHMYeckui yHuBepcuteT, 2010. — 46 c. — ISBN
978-5-7782-1391-3. — Texcr : anextponHslit / Lludposoit oOpazoBatenbhblii pecypc IPR
SMART : [caiit]. — URL: https:// www.iprbookshop.ru/45003..html (1ata oOpaieHus:
05.04.2024). — Pexxum nocrtyna: Jyisi aBTOPU3UP. MOJIb30BaTENEH

8. I'unporazoguHaMuka [DIeKTPOHHBINA pecypc] : yued.-MeTod. mocoOue Mo BBIMOJTHEHUIO
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. I'moporazoaunamuka. Y.l «l'mapomexaHuka» : yuyeOHO- METOAMYECKOE IOCOOME IO

BBITIOJTHEHHIO J1abopaTopHbix pabot/ cocraBurenu WM. B. Bepxoryposa, O. A. Aramnsitosa.

— brnarosemenck : AMypckuii rocynapctBeHHbli yHuBepeuter, 2017. — 82 ¢. — TekcT :
anexkTpoHHslit // LludpoBoit obpazoatensHblii pecypc IPR SMART : [caiiT]. — URL:
https:// www.iprbookshop.ru/103852.html (mara oOpamenus: 05.04.2024). — Pexum

JIOCTYyIIA: IJIs1 aBTOPU3UP. MOJIb30BaTeNeH
10. T'uaporazoguHamMuka [DIEKTPOHHBINA pecypc| : yued.- MeToI. TOCOOUE MO BBIMOHEHHIO
nab. pa6or. Y. 2. l'azoBass aunamuka/ AmI'Y, UOD; coct.: WU. B. Bepxoryposa. -
Bbnarogemienck : U3n-Bo Amyp. roc. yH-Ta, 2019. - 73 c. - b. 11.
Pexxum mocryna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11526.pdf

11. I'mpporazoaspoanHaMuka [DIEKTPOHHBIA pecypc]: ¢O. yued.- MeTod. MaTepuajoB s
HarnpaBiieHus: moaroToBku 24.03.01 "PakeTHple KOMIUIEKCHI M KocMoHaBTuKA"/ 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) nporpammMHoe obecnieueHrue 1 MHTepHET-pecypehl

Ne HaumenoBanue Onucanue

1 [ Comsol Multiphysics Jlunien3uss Ha yuyeOHBIH KiacCc MO CyOJUIIEH3UOHHOMY
norosopy Ne20/15/230 T 16.12.2015.

2 | LibreOffice becrutatHoe pacnpoctpanenne no nunensun GNU LGPL

https://ru.libreoffice.org/about-us/license/

3 | Google Chrome becnimatHoe pacmpocTpaHeHue IO JIMILIEH3UM  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusix https:// www.google.com/ chrome/




browser/privacy/eula_text.html.

4 | http://e.Jlanbook.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.

5 | 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.

6 | 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. MATEPUAJIIBHO- TEXHHWYECKOE OBECIIEYEHUE YYEBHOI'O
IMTPEAMETA
3aHgaTus 1no aucuMiuimHe «l'maporazoaspoanMHaMHMKa» MPOBOASTCS B CHELMAJIbHBIX
TTOMEIIEHUSIX, TMPEACTABIISIOMUX COOON ydeOHbIe ayAUTOPUU Ui TPOBEACHUS 3aHSITUI
JIEKITMOHHOTO THUIIA, 3aHATUH CEMHUHAPCKOT'O THUIIA, IAOOPATOPHBIX paboT ¢ J1abopaTOpHBIM
000pyIOBaHUEM, TPYNIOBBIX U UHIAMBUIAYATBHBIX KOHCYJIbTAlIUM, TEKYIIEro KOHTPOJS M
MPOMEKYTOUHOU aTTeCTaIUU. CrnennanabHble TTOMEIICHUS YKOMITJIEKTOBAHBI
CIIeMaTU3UPOBAHHON MeOENIbI0 U TEXHUYECKUMU CPEICTBAMU OOYYEHUS], CIyKAILUMU IS
MpeACTaBIICHHs] yueOHOW MH(popManmu 00JbIIoON aynuTOopuu. Bce momernienus, B KOTOPBIX
MPOBOJSTCS 3aHSTHUSI, COOTBETCTBYIOT JEHUCTBYIOIIUM IPOTUBOIOXAPHBIM IpaBUjlaM U
HOpMaMm.
Kaxnapiii oOyuaromuiics obecrieueH WHAWBUAYATbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJICKTPOHHO- OMONMMOTEYHBIM  CHUCTeMaM HW K  3JIEKTPOHHOW  HWH(POPMAIMOHHO-
00pa30BaTENIbHOMN Cpe/le YHUBEPCUTETA.
CamocrosiTenbHas  paboTa 00yuaronmxcs OCYILIECTBIISIETCS B MTOMEIICHUSX,
OCHAIIIEHHBIX KOMITBIOTEPHOM TEXHUKOW C BOBMOXHOCTBIO NOAKIIOUEHUS K ceTH «HTepHET»
n obecrieueHWEeM [IOCTyMma B 3JIEKTPOHHYIO HH(POPMAIMOHHO- OOpa30BATENBHYIO CpPEIy
YHUBEPCUTETA



