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AHHOTALIMSA

JIaHHBIN KypcC NpeIHa3Ha4YeH I NOAroTOBKH cnenuanuctoB 24.05.07 «Camo-
JETO — U BEepTONETOCTpOeHUE» crnenuanuzanus «Camoneroctpoeruey. Jucuuminna
«['mapaBnuka ¥ TUAPONIPUBOA» BXOAUT B 0a30BBIN IIUKI 0a30BOM YaCTU AUCIHUILIMH.
OO6m1ast TpyI0EMKOCTh TUCHMILUIMHBI cocTaBisieT 108 yaca (3 3aueTHBIC €IUHUIIBI), B
TOM YHCJIE JUIss: OYHOW (opMbl 00ydeHHUs1/3a04HON popmbl 0OyueHus 54/12 dvacos
ayJIUTOpHON paboThl (27/8 yacoB — nekiuu u 27/4 yaca — NpaKTHYECKHUE 3aHATHSA) U
Ha CaMOCTOATEIbHYIO padoTy cTyaeHTa 54/92 vaca.

Huciumnnaa «['wapaBnuka v TUAPONPUBOA» ONUPAECTCS HA JTUCHUILIUHBIL:
CTpOUTENIbHAsT MEXaHMKa, JIETaIl MAIlIMH U MEXaHW3MOB, TEOPHs] MEXaHU3MOB U Ma-
IIMH | JIP.

Lenpto M3yyeHus MUCUUILIUHBI SIBJSETCS MOJYYeHHE CTYJEHTAaMU TeOopeThye-
CKHUX 3HAHMM M MPAKTHYECKUX HABBIKOB B 00JACTU THJIPABIUKUA U OBIAJCHUE METO-
JlaMU pellieHUs MPAKTUYECKUX 3aJ1ay IPpU MPoeKTUpoBanuu JIA.

3aayu AUCIMUIUIAHBI:

- U3y4YeHUE OCHOBHBIX 3aKOHOB PaBHOBECHS U JIBUKEHUS KUIKOCTEH;

- IaTh 3HAHUA 110 OCHOBAM T€OPHUH T'HIPABINYECKUX MAIIIUH U CUCTEM;

- 00y4eHue OCHOBaM TUPABIUKHU MIPOIIECCOB;

- OBJIaJICHWE OCHOBHBIMHU METOJaMU THAPOMEXaHUYECKUX Pacu€TOB TSl perie-
HUSI UHKCHEPHBIX 33724

JIist ycrenmrHoro M3y4YeHus TUCHUIUIUHBL «[ WapaBivKa W TUAPONPUBOA» Y

00y4YaromMXCcs TOJKHBI OBITH CHOPMHUPOBAHBI CIICTYIONINE KOMIETEHITUU:

Kon u ¢popmynmnpoBka kom- Otansl GOpMUPOBAHUS KOMIIECTEHIINN
METEHIINH

OcHoBHEBIE pU3NYECKHE CBOWCTBA KUAKOCTEH; OCHOBHBIC ypaB-
HEHMS U 3aKOHBI THIPOCTATUKH; OCHOBHBIE MOJIOKEHUS U YpaB-

HEHWs THIPOJAWHAMUKA;, OCHOBBI TEOPHUH THAPABINYECKUX Ma-
OIIK-2 cmnocoOHOCTE K ca- LLIMH, CHCTEM M IIPOLIECCOB

3Haer

MOOOPa30BaHUIO M HCIIOJb-
30BaHMI0O B INPAKTHYECKOH
NeATeIbHOCTH HOBBIX 3Ha- | YMeer
HUI U yMEHUU

Ucnonp3oBaTh mpuOOpbI Ul W3MEPEHHS IaBIICHHS; OIpere-
JSITh PEKUMBI ABIKEHUS U TIOTEPU HAIloOpa B HAIIOPHBIX TPYOO-
IPOBO/AX; MPOBOANTH THAPOMEXAaHHUYECKHE 3KCIIEPUMEHTHI B
71a00paTOPHBIX YCIOBUAX U 00padaThIBaTh UX PE3yIbTaThl

OCHOBHBIMU METOJaMH Ha6J'IIO):[€HI/I$I " 3KCIICPUMCHTA; HaBbI-
KaMH 1O HCCICAOBAHHUIO OCHOBHBIX MAapaMETpOB T'UJApaBJIA4YC-
CKHX MalluH U CUCTEM

Bnaneer




YCTpoiCTBO, NPUHUMIT AEUCTBUS WM METOJbl PalMOHAJIBHON
3Haer JKCIUUTyaTalliyi TUJPABIWYECKUX MAIlMH U YCTPOMCTB; OCHOB-
HBIE IPUHLUIIBI IOCTPOEHHUS, SIIEMEHTHI KOHCTPYKLIUH

Y METOJBI SKCITyaTallud CUCTEM THIPONPUBOAA

Hcnonb30BaTh OCHOBHBIE YPAaBHEHMsI U 3aKOHBI T'MAPaBIMKU
JUIsL pelIeHUs] IPAKTUYECKUX 3a7ad Pa3jIM4HOrO TUIIA; JaBaTh
Ymeer XapaKTePUCTUKY THIIOBBIX HAapyIIEHHH B paboTe TUApaBiIye-
CKUX MAIllMH U CHCTEeM; OAOHPATh THAPABIMYECKAE MAIIMHBI 1
YCTPOMCTBA pA3JIMUHBIX TEXHOJOTMYECKUX IPOLIECCOB JUIA
obecrieueHus] 5KOHOMHOTO MOTPEOJICHUS BOBI

IIK-1 - roToBHOCTH K periie-
HUIO CIIOKHBIX MHKEHEPHBIX
3alad ¢ UCIOJIb30BAHUEM
0a3pl 3HAHWI MaTeMaTH4e-
CKUX U eCTECTBEHHOHAYY-
HBIX JTUCIUTUTAH

OCHOBHBIMH METOJAMH pacuéTa >KUJIKUX IMOTOKOB U MapaMeT-
POB THAPABINYECKUX MAIWH U CUCTEM; HABBIKAMHU IPUMEHE-
HUS OCHOBHBIX 3aKOHOB THJIPABJIMIKU JJIsS PEIICHUS WHXKEHEp-
HBIX 3a7a4

Bnaneer

st hopMHpOBaHUs BBINICYKA3aHHBIX KOMIIETEHIIUH B paMKaX JTUCIUILTAHBI
«HauepraTenbHass reOMETpHs» TPUMCHSIOTCS CISAYIOIINE METOIbl aKTUBHOT'O/ WH-
TEPAKTUBHOTO OO YUYCHHUS:
- MPOOJIEMHBIE JICKIIUU;
- TPYIITIOBasi KOHCYJIbTAIIHSL.
l. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTH
KYPCA (27/8 YAC)

CopeprxkaHre TEOpPETUYECKON YacTH Kypca pa30MBaeTCsl Ha TEMBI.

Tema 1 ®usnyeckne cBOMCTBA KUAKOCTH. CWIIbI, 1eHCTBYIOIINE B KUIKO-
CTHAX.

Omnpenenenue Xuakoctu, e€ guznueckass Moaenb. OTIMYUTETBHOE CBOMCTBO
KUJIKOCTU — TeKy4decTh. JKUIKOCTH HEC)KUMAaeMble (KaresbHbIE) U CKUMaeMble (ra-
3000pa3Hbie). Makpockonmuueckasi OTHOPOJHOCTh U U30TPOITHOCTh KUIAKOCTH.

Mogenp CIUIOMIHOM MaTepUajbHOM CpeJlbl, €€ MAaTeMaTHUYECKOE IPEICTaBIIE-
Hue. O0beMHasi, TOBEPXHOCTHAS M MAcCOBasl TNIOTHOCTh pacipeaesieHus Pu3ndeckux
BEJIMYMH B CIUIOMIHON cpene. CKalsipHble U BEKTOPHBIE MOJIS MJIOTHOCTH paclpeje-
JICHHUS] MACCBhI, JHEPTUH, KOJIMUYECTBA IBUKECHHS.

Cunel 1 HanpsDKEHMSI B CIUTOMIHOM cpene. Knaccudukarus cun, ux onpeaerne-
Hue. [ImoTHOCTE pacmpeneneHus 00beMHBIX Cuil. BekTopHOE Tojie TIIOTHOCTH pac-

npcaciacHusa CuUil TAXKCCTH. HOBerHOCTHLIe CHIJIBI. HopMaanHe N KaCaTCJIbHBIC




HanpspkeHusl. ['mapoamHaMuyeckoe JaBiieHUEe, TpaaueHT npaieHus. Dopmyna
OcTtporpaackoro, BeIpa)karouias CBs3b MEXAY MOBEPXHOCTHBIM MHTErPajIoM OT HOp-
MaJIbHOT'O HAMPSHKEHUS, 00bEMHBIM UHTETPAJIOM OT IpaIMCHTa TaBICHUSI.

CgoiicTBo yripyroctu. O0BEeMHBIH MOIYJIb YIIPYTOCTH U €r0 3HAYCHHE JIJISl Ka-
MEJBHBIX U ra3000pa3HbIX cpell. CKOpOCTh paclpocTpaHeHus YIpyrux aedopmaiuii
B CIUIOLIHOW CpeJe.

CBOMCTBO BSIBKOCTH. 3aKOH HBIOTOHA O BHYTPEHHEM TPEHUU IPHU IJIOCKOIA-
paUIeIbBHOM TEYEHUU KUAKOCTU. AHayorus c¢ 3akoHoM ['yka. KoadduimeHTsr Bs3-
KOCTH M MX Pa3MEPHOCTh. 3aBUCUMOCTh BA3KOCTH OT TeMIlepaTyphl U aaBieHus. He-
HBIOTOHOBCKHE KUKOCTH.

Tema 2. 3aKoHBI pABHOBECHS KUAKOCTEN M ra30B

Onpenenenue u 3aaauu ruapocTaTuku. ['uapocrarndeckoe aasienue. Cucre-
Ma auddepeHInaTbHBIX YPaBHCHUN THAPOCTATUKU Diliepa U WX WHTErPUPOBAHUE
IIPU PAaBHOBECUU OJHOPOJHON HEC)KMMAEMOM JKUJIKOCTH B TI0JI€ ACHCTBUSI 0OBEMHBIX
U TIOBEPXHOCTHBIX CHJI, CUJI MHEPIUU U MPU OTCYTCTBUU JNEHUCTBUS OOBEMHBIX CHIL
MaHOMETpHUYECKOE 1aBICHUE U CTATUYECKUN BAKYYM.

IMunpocrarnueckuit napagokc. 3axoH [lackans. [IpuGops! 115 u3mMepeHus aaB-
neHnd. CTaTU4ecKoe AaBJIEHUE KUIKOCTH HA TBEPJbIE TOBEPXHOCTU U B 3AMKHYTHIX
o0beMHBIX. 3ak0oH Apxumenaa. [loTeHIuanbHas YHEPrUsi U TUAPOCTATUUECKUN HATIOP
IMOKOSIIEHCS KUIKOCTH.

Tema 3. OcHOBbI KHHEMAaTHKH

Onpenenenue, 3agaul M METOAbl KMHEeMAaTWKU. Cuibl, 00YyCIIOBIMBAIOLINE
JNBUKEHHE >KUIKOCTH M Ta3a. 3alaHue KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKEHUS
o Jlarpanxy u Dinepy.

VYcioBue HENPEPBIBHOCTH ABHXKEHUS CIUIOIIHOW cperpl. [Ipunoxenune 3akoHa
COXpaHEHHUS MacChl K MEXaHUKE CIUTOMHON cpeabl. uddepenmaisHoe ypaBHEHHE
HEPa3pBIBHOCTHU JBUKEHUS CIIONIHON CPEIbl M €T0 PU3NUECKHUIA CMBICI.

CrpyiiHasg Mojzelb IBM)KEHUSI — OCHOBA TUJpaBiIuKU. BekTopHOE Mmosie cKopo-
CTeH, 3aaHHOe N0 Diiiepy, U ero ynopsiaouenue. CtallMOHapHOE, HECTALIMOHAPHOE

(neycranoBuBIleecs) ABWKeHHE. JIMHUU TOKa W TpaeKTopuu. BHelllHMEe U BHYTpPEH-



Hue TedyeHus. TpyOka Toka u cTpyiika Toka. OObeMHbI pacxon. MHrerpanbHOe
YPaBHEHHE HEPAZPBIBHOCTHU JBUKECHHUSI BJIOJIb CTPYUKHU TOKA.

Mopenb onHomepHoro tedeHus. CpenHssi CKOpocTb. YpaBHeHHe OajaHca pac-
xona. Ilonstue 00 ycKOpeHHWM TpH JBWKEHHM CIUIOIIHOW Cpelbl. Y CKOPEHHE Kak
noJiHas (CyOCTaHIIMOHANIbHAsA) MPOU3BOJHAS OT BEKTOpa CKOPOCTU MO BPEMEHU MpHU
JBM>KEHUHU CIUIOIIHOM CpeJibl, 3aJIaHHOTO MOJIEM CKOpOCTel no Ditnepy. JIokanbHas u
KOHBEKTHBHAsI COCTABJISIOLINE YCKOPEHUS U UX (PU3UUECKUI CMBICIT.

Tema 4 O01ue 3aKOHBI M YPABHEHHUS JUHAMMKY KUJAKOCTEH M ra3oB

Huddepenunanbiable ypaBHEHUS JBMXKEHHS HWICANIbHON CIUJIOIIHON Cpebl.
[TonsTue 06 uaeanbHOM CIUIOMHON cpene. ['paHnuHOe yclioBUE il MOTOKA HA TBEP-
JO CTEHKE. 3aKOH COXPAaHEHMS KOJIMYECTBA ABUKEHHUS U €r0 MPUIIOKEHUE K JBUXKE-
HUIO MJIeaJIbHOM CIulomIHOM cpenbl. JAuddepeHiuaibable ypaBHEHUS TBUKEHUS, X
(bu3MYECKUil CMBICI.

VYpasuenust bepuymnu. [IpeoOpa3zoBanue auddepeHmanbHbIX YpaBHEHUN Dii-
Jepa JJig CTal[MOHAPHOTO JIBM)KEHUS HECKUMAEMOM >KUIKOCTH B TMOJIE OOBEMHBIX
CWJI, UMEIIINX NoTeHIHal. HTerpupoBaHue ypaBHEHUS BIOJIb JIMHUU TokKa. MHTe-
rpan bepHyJuIM Kak MepBbIi UHTETpal IBUKEHUS, €70 (PU3UUECKUIA CMBICI.

Pacnpoctpanenne unTerpana bepHyinum Ha CTpyWKy TOKa MIEAJIBHOW CILIOUI-
HOM cpenbl IPU ABUKEHUHU B T10JI€ CHUJT TSKECTH.

[ToTeHUMaNbHBIM U CKOPOCTHOW HAIlOp B CEUYCHUU CTPYWKH TOKa, JUAarpamma
ypaBHeHus bepnymiu. YpapHenue bepHymu B equHUIIaX 00bEMHOM TIJIOTHOCTH Me-
XaHUYECKOW SHEPTHUH.

I'mppaBnuueckue ypaBHeHus. | mapaBindyeckoe ypaBHeHue bepHymm mis on-
HOMEPHOI'O IOTOKA BSI3KOW XUIKOCTH. 3HAUEHUS MOTEHLIUAIBHOIO M CKOPOCTHOIO
Haropa B TIOTIEpEYHOM ceueHuH notoka. Koadduiment kunernyeckoit sneprun. ba-
JIAHC HAMOPOB IS IBYX ceueHuil motoka. [loreps nanopa. OOwmumii BUa ruipaBinye-
CKOr'0 ypaBHEHMS bepHYIUIM U IPUMEPBI €r0 IPUMEHEHMUS.

I'mapaBnuueckoe ypaBHEHHE KOIMYeCTBa ABWXKeHUA. lIpupamenune xommde-

CTBa ABHKCHHUSA BAOJIb CTPYﬁKH TOKa W BAOJIb IIOTOKA KUJIKOCTH. KOB(l)(l)I/II_II/IeHT KO-



JUYECTBA JBUKEHUA. BhIpaxkeHue umnyibca BHEMHUX cuil. OOIIMI BUJ TUPABIIH-
YECKOT0 YPAaBHEHUS KOJMYECTBA JBUKEHUS U IPUMEPHI €TI0 PUMEHECHHUS.

DneMeHThl TEOpUH THApPOAHMHaMHUYecKoro nogodusa. Kpurepuu nogodus Hero-
TOHa, Dinepa, PeitHonbaca, @pyna.

MopaennpoBaHue TUAPABINYECKUX SBJICHUM.

Tema S. I'mapaBianyeckue HAMOPHBIE CUCTEMBI

Pabota, sHEeprus 1 MOITHOCTh MOTOKA BSA3KOH KUIKOCTH. 3aTpaThl SHEPTUU HA
pabotry cusl TpeHusl U auccunanuio (paccesHue). ['mapaBnuyeckoe cONpoOTHUBICHHE
MHEPLUMOHHOE, BA3KOE U HHEPLIMOHHO — BSI3KOE, CONPOTUBJIEHUE 10 JJIMHE MOTOKA.

CTpyKTyphl IOTOKOB KUJAKOCTU. JlaMuHapHOe U TypOyJeHTHoe TeueHus. Yuc-
7o PeliHonbiaca u ero kputudeckue 3HaueHus. HamopHoe u Ge3HanopHOe TedeHHUs.
TeueHusi: paBHOMEpPHOE, HEPABHOMEPHOE, PE3KOM3MEHsolIeecs. [ napaBiuyeckoe
ypaBHEHHE PAaBHOMEPHOTO JABWKEHUS. KaBUTalIlMOHHOE TEUEHUE.

[Totepu namopa. [lotepu Hamopa mo nnuHe. PacuetHas dopmyna Beiicbaxa-
Hapcu. I'mapasnuyeckue k03P GUIMEHTH TOTEph Hamopa, KodhdOUIIMEHT TUIpaBIH-
YECKOT0 TPEeHUS U O0IIMii BUI UX QYHKIUOHATBHBIX 3aBUCUMOCTEH.

OcHOBHbBIE BUIbBI MECTHBIX CONpPOTHBIEHUNA. MecTHble moTepu Hamopa. Pac-
yetHast Qopmyna Beiicbaxa. KoadduumeHT MecTHbIX moTepb. MecTHbIE TOTEepU
Harmopa npu OonbpIuX yuciax PeliHonbaca. Pe3koe pacmimpenue u pe3koe CyKeHUe
notoka. Teuenus B nuddysopax, KoHPy30paxX, KojeHax. MecTHbIE MOTepHU Haropa
IIPU MaJiblX yuciax PeiiHonpaca.

Onpenenenue TUAPABINYECKON HAOpHOU cucTeMbl. [I[puMeHeHne Ha mpakTH-
K€ pa3JIMYHbIX THIPABINYECKUX HAMOPHBIX cucTeM. COCTaBHBIE 3JIEMEHTHI TUIpaB-
JUYECKUX HANOPHBIX cucteM. OCHOBHAs TUJIpaBINYECKAs XapaKTEPUCTUKA HAIIOPHOU
CUCTEMBI.

HeycTtanoBuBIiiee HamopHOe ABIKCHHE B TPyOOmpoBomax. [ mapaBimmuecKwii
yaap. HeyctaHoBuBIIEeCss HAIOPHOE ABUIKEHHE MPU padOTe THIPOLMINHAPA. YUeT
cwI uHepuuu. [ uapaBnnyeckoe ypaBHeHHEe OallaHca SHEPTHH TIPU HEYCTaHOBUBIIIEM-
cs ABM>KeHUH. IHEpIMOHHBIA Hanop. fBIeHue TUAPABINYECKOTO yaapa. Y paBHEHUE

JKyKOBCKOTO 1J1s1 TaBJICHUA KUJIKOCTH MPHU TUJpaBiIndeckom yaape. CKoOpocTh pac-



npocTpaHeHus: ynpyrux nedopmanuii. HemonHelid ruppaBiaudeckuil ynap. 3amiura
CUCTEM OT TMAPABIMYECKOTO yaapa.

ITapameTpsl cocrossHus rasa. I[Ipocreiimme TEpMOAMHAMUYECKUE IIPOLIECCHI.
MaccoBbiil pacxoj ra3oBOro IIOTOKA. Y CTaHOBUBIIEECS HU30TEPMHUYECKOE IaBICHUE
ra3za B TpyOOINpOBO/JaX, CKOPOCTh 3ByKa U KPUTUUYECKOE OTHOILIEHUE JIABIICHUN, BECO-
BOW pacxo[ rasa.

Hcreuenne raza u3 pesepByapa mpu aanadaTHOM (M309HTPOITHOM) Mpoliecce,
KPUTHYECKasi CKOPOCTh UCTECUEHUS], TOJAKPUTHYECKAS] U HAAKPUTHUYECKUE 00JIaCTH HC-
Te4YeHus, yucio Maxa.

HcTeuyenue raza u3 pezepByapa B TpyOONpOBOJ MPHU MOJTUTPOITHOM MPOLIECCE C
Y4€TOM THJIPABINYECKOTO COMPOTUBICHUS TPYOOIPOBOIA.

Tema 6. I'mapaBanuyeckne u mHeBMaTH4eckue cucrembl. Kiaccugukanus
THAPO- ¥ MHEeBMAanepeaa4, 00J1acTH MX NPUMEHEeHU S

OO0bemHBIN TUApaBIUYecKuid mpuBoa. OrnpeseneHue, Ha3HAUYCHUE, MPUHIIUI
neiictBusi. OcHOBHBIE paboyue MmapamMeTphl THAPONpUBOJA. JJOCTOMHCTBA U HEHO-
CTaTK! TUAPONPUBOIA [P CPABHEHUU C MEXAHUUYECKUMHU, DIEKTPUYECKUMU U ITHEB-
MaTH4YE€CKUMU IIPUBOJAAMH.

Paznenenvne oOBEMHBIX THAPONPUBOJOB HA OCHOBHBIE COCTaBHBIE YaCTH; CH-
JIOBY10, pabouyIo U paclpeeauTeIbHO-PETYIUPYIONIYIO annaparypy.

Knaccuduxkanus rugpornpuBo0B M0 KUHEMATHKE, XapaKTepy IBUKEHUS pado-
4eil KUAKOCTH, CIIOCO0Y PEeryIupOBaHUs, JaBICHUIO, 10 METOAY YINPABICHUS U KOH-
TPOJIA.

Onpenenenue nHeBMonpuBoja. Ha3HaueHMe M CTpyKTypa IHEBMOIIPUBOAA.
[Ipuamun neiictus. IIpocreimme cxXeMbl NMHEBMONPUBOJAOB IOCTYNATEIbHOTO U
BpAIIaTEIbHOTO JECUCTBHS.

Tema 7. Koa¢pduunenT mosie3Horo aeiictBusi ruApo- U IMHEBMOIIPUB/OB,
METO/JbI pacyeTa BbIXOJAHBIX IApaAaMeTPOB

B TexHuueckom 3aaHNM Ha pa3pabOTKy MPOEKTa THAPONPHUBOIA YKA3bIBAIOTCS
€ro Harpy304Hbl€ XapaKTEPUCTUKH, PEKUMBI ABUKEHUS paOOYMX OpPraHoB, IepeMe-

IIEHUS, CKOPOCTH, YCKOPEHHUS, XapaKTep pa3roHa U TOPMOKEHHUS, IUKIOTpaMma 000-



pyZIOBaHUS, CIIOCOOBI YIIPABICHUSI U KOHTPOJISI, OCHOBHBIE TPEOOBaHUS HAJACKHOCTH
U CpelICTBa JUATrHOCTHKU, KAYeCTBO MEPEXOAHBIX MPOLIECCOB, TEMIIEPATYpPHBIA pe-
UM U P IPYTUX CBOMCTB.

[TpubnuxeHHbIe pacyeThl ABMKEHUS raza B TpyOomnpoBoaax. TedeHue raza ve-
pe3 MECTHOE COINMpOTUBJIEHUE. PacyeThl MpU yCTAaHOBUBIIEMCS JBUKEHUU ITHEBMO-
MIPUBO/IA.

II. CTPYKTYPA U COJAEP)KAHUE NPAKTHYECKOM YACTH KYPCA

(27/4 YAC.)

3anstue 1. 3ydyeHnue pe:xxuMoB IBUKEHUS KUIKOCTH.
3ansTue 2. DKCniepuMeHTallbHas WUTIOCTpalus ypaBHeHus: bepuymiu [Toctpoenue
HAIMOPHOU U MHE30METPUUSCKUX JIMHUH.
3anstue 3. OnpeaencHue Kod(OPUIUEHTOB MECTHBIX CONPOTUBIEHUN KOH(DY30pa,
muddy3opa u BojgoMepa Bentypu .
3anstue 4. Onpenenenue kordduirenta pacxoaa sogomepa Bentypu. [loctpoenue
rpaduka h=7(Q).
3anstue 5. TapupoBaHue AuarpaMmel.
3anstue 6. [lapamerpuyeckue UCTIBITAHUS IEHTPOOESKHOTO Hacoca.

3anstue 7. UcnpiTanue TUAPONPUBOIA C OOBEMHBIM PETYIMPOBAHUEM.

I1l. YYUEBHO-METOAUWYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIINXCS

Y4eOHo-MeToIuecKoe 00ecTeueHne CaMOCTOSITEIbHOW pabOThl 00yJarOIINXCS
no gucruiuinae «[ uapaBivka U THIPONPUBOI» TpeactaBieHo B [lpunoxenun 1 u
BKJIIOYAET B ceOsl:

IUTAaH-TPA(QUK BBIIOJHEHUS CaMOCTOATEIHLHON padOThl MO AWCIUIUIMHE, B TOM
qyClie MPUMEPHBIE HOPMBI BPEMEHHU Ha BBITIOJIHCHHUE TI0 KAXKJIOMY 3aJIlaHUIO; Xapak-
TEPUCTHUKA 33JaHUN JJII CAaMOCTOSTEIBHOW pabOThl CTYJICHTOB M METOJIUYECKHE pPe-
KOMEHJIAIIMU TI0 WX BBITIOJIHCHHUIO; TPEOOBAHUS K MPEACTABICHUIO U O(POPMIICHUIO
PE3YNIBTATOB CAMOCTOATEIBHON pabOThl; KPUTEPUU OIICHKH BBIMIOJTHEHHUS CAMOCTOS-

TEIbHOU PadOTHI.



IV. KOHTPOJb JOCTUXEHMSA LEJEN KYPCA

Ne KonTponupyemsie O1neHo4HbIE CpencTBa -
n/m MOJYyJH/ pa3ziensl / Konpr u sTamst HalMEHOBaHUE
TEMBI TUCIUTUTHHBI (dhopmupoBaHUs TEKYIIHH MIPOMEXKYTOUHAS
KOMITETCHIUH KOHTPOJIb aTTecTanus
1 3Haer orpoc
OIIK-2 Ymeer IIpakTrnueckas
Tema 1 - Tema 7 3a4er
[K-1 pabotra
Bnaneer [IpakTuueckas
pabora

Tumnossle KOHTPOJIBHBIC 3aJdaHUA, MCTOAUYCCKUC MATCpUAJIbI, OIIPCACIIATONINC
mpoucaypsl OLICHUBAHHWA 3HaHI/Iﬁ, YMGHI/Iﬁ N HAaBBIKOB U (I/IJII/I) OIIbITa ACATCIIBHOCTU,
a TAaKKC KPUTCPHUHU U I10KA34aTCIIH, H€O6XOJ]I/IMBIG A1 OLICHKH 3HaHHﬁ, YMGHHﬁ,
HAaBBIKOB M XapPAaKTCPUIYIOIIHUC OHSTAIlbl q)OpMI/IpOBaHI/IH KOMHGTGHIII/Iﬁ B IIpomecce

OCBOCHUSI 00pa30BaTEIbHON MPOTPAMMBI, MpeICcTaBlIeHbI B [Ipunoxenun 2.

V. CIIUCOK YYEBHOM JINTEPATYPbHI U UHOOPMAIIMOHHOE
OBECIIEYEHHME JUCHUIIVINHBI

OcHoBHas iUTEpPaTypa
(31eKMpoHHble U neuamHbvle U30aHUs)

1. bamra T.M. TI'mapaBiauka, TUAPABIMYECKUE MAIIWHBI U THAPONPUBOJIBI:
y4eOHHUK IS BY30B. 2-¢ u3jl. nepepad./ T.M.bamra. - M.: Mammnaoctpoenue, 1982.

2. I'psako JLIL., I'mapoaunamudeckue U TUAPOOOBEMHBIE MEepeaud B TPaHC-
MUCCHSAX TPAHCMOPTHBIX cpeAcTB: yueOHoe mocobue/ JL.ILIpsako, FO.M. Ucaes. —
CII6.: uza-sBo CIIBI'TY 2000.

3. llenucos, B.A., DiieMEHTBl U CHCTEMBI THIPOABTOMATHKH: YU4eOHOE IOCO-
oue/ B.A. Jleancos, FO.b. TTony6ospunos, JI.W.Iy6— JI.: C3I1U, 1928.

4. Iloropenos, B.W. I'mapo- 1 MHEBMONPUBOJ U aBTOMATHKa: y4eOHOE MOCO-

oue/ B.W. Tloropenos, B.C. Tromes. — JI.: m3a-Bo C3I1H1, 1968.



JonmoHuTebHAA JIUTEpaATYypa:
1.ITony6osipunoB, FO.I'. I'ugpaBiaryeckue cUCTEMBbI B CTAHOYHOM O0OpYyAOBa-

Huu. I'uapasnuka (kpatkuil kypc): yueOnoe nmocobue/ HO.I'. TlomyOosipunos. — JI.:

C3IIH, 1991.

2.Ilonos,

J.H. T'mppomexanuka:

yueOHuk aiusa  By3os/ J[.H.Ilomos,

C.C.I1lananotu M.B. Psa6unus . — M.: u3g-so MI'TY um. H.3.baymana, 2000.

3.CBEIIHUKOB,

B.K.

CraHouHbIE TUAPOINPUBOJIBI: CIIPABOYHUK/

B.K.Cpemnukos, A.JI. YcoB — M.: «kMammnoctpoenue». 2004.

4.CrpaBouHOE TOCOOME TO THUAPABIMKE, THAPOMAIIMHAM M THUIPONpPUBOAAM/

noJ ooO1en penakuuent 10kT. TexH. Hayk b.b.Hekpacosa. — MuHnck.: Beiciias nikona,

1985.

VI MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLU-

IIJIMHDI:

HauMeHnoBanue
000py10BaAHHBIX
noMelleH!nii U MoMeleHui
JIJIS CAMOCTOSITeIbHOM
padoThl

IlepeyeHb OCHOBHOIO 000OPY/10BAHUS

690922, Tlpumopckuil kpaii, r. Bnaagu-
BOCTOK, 0. Pycckuii, m. Askc, 10, Ne
nomenienust 216, nadoparopus nie-
Tajell MallMH U TEOPUM MEXAHM3-
MOB MallWH JJI NPOBEACHUA 3aHA-
TUH JIEKUMOHHOI'O THWIIA, TPYIIIO-
BBIX U MHIUBHUIYAJIBHBIX KOHCYJIb-
Talyl, TEKYLEro KOHTPOJIS U Ipo-
MEKYTOYHOH aTTeCTaLUU.

INomerieHre YKOMILIEKTOBAHO CIICIUAIN3MPOBAHHONH yueOHOM Meberblo (11ocamnoy-
HBIX MecT — 25). Mecro npenozasatens (crodi, cryn), O0opynoBaHue: IPOSKTOp 3-
chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-DZ110XE
Panasonic; skpan 316x500 cm, 16:10 ¢ 311. IPUBOAOM; KPEIJICHHE HACTEHHO-
notonouHoe Elpro Large Electrol Projecta; npodeccronansnas XK-nanens 47", 500
Kn/m2, Full HD M4716CCBA LG; noacucreMa BUICOUCTOYHHKOB JIOKYMEHT-
kamepa CP355AF Avervision; nmopcucremMa BUICOKOMMYTALMH; IIOACKCTEMA ayano-
KOMMYTAlLl1 U 3BYKOYCHJIEHHS; OJICHCTEMA HHTEPAKTUBHOT'O YIIPaBJICHUS; Oecnpo-
Bozubie JIBC obecnieyens! cucremoli Ha 6aze Touek focryna 802.11a/b/g/n 2x2
MIMO(2SS);

Hoyt6yk Lenovo Think Pad X121e Black.11.6' HD (1366x768). AMD E300
(1,3GHz),2GB DDR3, 320 GB 5400 RPM HDD;

VYcraHoBKa sl AMHAMUYECKO# 0aTaHCHPOBKU POTOpa;

YcraHoBKa A71s1 HCCIIEJ0BAHUSI H3HOCOYCTOMUMBOCTY JIETaNIEH MallIH;

YcraHOoBKa /Ul HMUTALMK U3TOTOBJICHHUS 3y0UaThIX KOJIEC METOIOM OOKATKH;
MakeTbl MEXaHU3MOB.

Microsoft Office — oducHbIii Maker, BKIFOYAIOIINNA TPOrpaMMHOE O0ECIICUeHHE IS
paboThI ¢ pa3IMYHBIMHU THIIAMH JIOKYMEHTOB (TEKCTaMH, SJIEKTPOHHBIMHU TaOIHI[aMH,
6azamu JaHHBIX U 7p.)- auuensus Standard Enrollment Ne 62820593. Jlara okoHua-
nust 2020-06-30. Popurensckas mporpamma Campus 3 49231495, ToproBelii mo-
cpemauk: JSC  "Softline Trade" Homep 3aka3a TOpProBoro IMoCpeIHHKA:
Tr000270647-18.
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Ilnan-rpauk BbINOJHEHHUS CAMOCTOATEIbHOM PadoThl 110 AMCUHILIMHE

JlaTa/CpoKH BBIMOJI- IIpumepnbre

Ne Bun camocrosiTenpHOM| HOPMBI Bpe-
HCHIA dopma KOHTpOIs
n/n paboThl MEHU Ha BbI-
IIOJTHEHUE
1 B teuenne cemectpa  [[loaroroBka K mpakTude- 25/29 ac.  [3ammTa 1aOOPATOPHBIX
CKUM paboram pabor
2 B teuenue cemectpa  [[loaroroska pedeparos 25/18 wac.  |[okman
3 B teuenune cemectpa  [Boimomuenue PI'P 25/36 yac.  [Bamura PT'P
4 Ok3aMeHannoHHas cec-|[[loaroToBKa K sK3aMeHy 25/9 wac.  [Dk3ameH
CHUA

XapaKkTepuCTHKA 3aJaHUH VIS CAMOCTOATEIbHOI pa0doThl CTYACHTOB H
MeTOAUYEeCKHEe PEKOMEHIAUH 110 UX BHINOJHEHHIO

1. Iloocomoska Kk npakmuyecKum 3aHAMUSAM SIBISIETCS BaXXHBIM 3JIEMEHTOM
CaMOCTOSTEIILHOM pabOThI U 3aKIII0YAETCS B CIETYIOIIEM:

1) HEoOXOIMMO MpPEeaBAPUTENHHO O3HAKOMUTHCA C TpadUKOM BBIMOJHEHUS
PAaKTUYECKUX padoT;

2) BHUMATEIBHO O3HAKOMHTHLCS C OINKUCAHUEM COOTBETCTBYIOIICH pabOTHI H
YCTaHOBHTbH, B UEM COCTOUT OCHOBHAS IIEJIb U 3aj[a4a 3TON paboTHhI;

3) MO COOTBETCTBYIOIIMM JMUTEPATYPHBIM HCTOYHHUKAM HM3Y4YHTh TEOpETHYE-
CKYIO YacTh, OTHOCAIIYIOCS K JAaHHOW MPAaKTUYECKOU paboTe;

4) no npoBeeHus MPaKTUYECKUX pabOThI MOATOTOBUTH B pabouel TeTpaau co-
OTBETCTBYIOIIHNE MAPUIPYThl 00pabOTKY;

5) 3aBepuiaer 3Tanm NOATOTOBKM K BBIIOJIHEHUIO NPAKTUYECKOM pabOThHI co-
CTaBJICHHE OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI, IPUBEACHHBIE B METOJNYECKUX yKa-
3aHUSX.

1. lloocomosxa k 3auemy.

[ToaroroBka cTyaeHTa K 3a4eTy BKIIIOYAET B ce0s Tpu JTarma:

-CaMOCTOATCIIbHAA pa60Ta B TCUCHUC CCMCCTpaA,



-HETIOCPEJICTBEHHAs MOATrOTOBKA B JHU, MPEAIICCTBYIONIME 3a4eTy MO TeMam
Kypca,

-[IOATOTOBKA K OTBETY Ha BOIPOCHI, COAECPIKAIIUECS B OMIIETaX.

Jlutepatypa il MOATOTOBKU K 3a4€Ty PEKOMEHAYETCSl IpenojaBaTeiaeM JInoo
yKa3zaHa B y4eOHO-METOJMYECKOM KoMIUieKce. s momHoTsl yueOHoM nHpopmanuu
U €€ CPaBHEHUS JIy4llle UCIIOJIb30BaTh HE MEHEE IBYX YUCOHHUKOB.

['otoBUTBCS K 3a4eTy HEOOXOAMMO MO CTPOro MpoAyMaHHOMY rpadukxy, mo-
CJIeIOBATENILHO MEPEXOsl OT TEMBI K TEME, HE MPOMYyCKas HU OJIHY U3 HUX.

CrnosxHble BOMPOCHI, HEIOCTATOYHO YSICHEHHBIE B MPOIIECCE MOAIOTOBKH K 3a-
4eTy, He0OXO0UMO 3aIuCcaTh U MOJTYyYUTh Ha HUX Pa3bsICHEHUS y TIpernoaaBaTeyei Bo
BpEMs KOHCYJIbTAITUH.

TpeGoBaHus K npeacTaBjaeHNI0 U1 0GOPMIIECHHIO Pe3yIbTATOB CAMOCTOSA-
TeJbHOI padoThI

OT4eThl IO MpPAaKTUYECKUM paboTam, pedeparhl U pacdeTHO-TpauUecKue pa-
OOTBI JOJKHBI OBITH O(OPMIJICHBI B COOTBETCTBUM C TPeOOBaHUSIMHU OGOPMIICHUS
MUCbMEHHBIX Pa0OT, BHIMOIHAEMBIX CTyACHTaMHU U ciymarensmu JIBOY.

KpuTtepnu onieHKH BbINOJTHEHHS CAMOCTOSATEIbHON padoThI
lIpakxmuueckue pabomsi, pacuemno-epaguueckas paboma u pegepamol Olie-
HUBAIOTCS TI0 CUCTEME «3aYTEHO/ HE 3aU4TEHO.
[TpakTryeckue padoThI

Oruenka «3aumenoy CTaBUTCS, €CITU CTYJICHT:

- BBITIOJTHUJI paboTy B TIOJTHOM 00BEME C COOTIOCHUEM HEOOXOAMMOM Mmocie-
JOBaTEIbHOCTH;

- CAaMOCTOSITEIHPHO M PAIIMOHATIBFHO BBIOpA U METOJBI pacueTa U MPOSKTUPOBA-
HUS;

- IOKa3aJ1 YMEHUE MOJIb30BATHCSA CIIPABOYHON JIMTEPATYPOU;

- aKKypaTHO ¥ TIPABIIIHHO O(OPMHIT OTUET IO MPAKTHIECKOH padboTe;

- OTBETHJI HA JIOMOJIHUTENIbHBIE BOIPOCHI TPENoaaBaTersl.

OueHka «He 3aumeHo» CTaBUTCS, €CIIH CTY/ACHT:

- BBIIOJIHUJ pabOTy HE B MOJHOM 00bEME;



- HETPABUWJILHO BBIOPAJI METO/IbI pacueTa U MPOEKTUPOBAHUS;

- HE TpPEeJOCTaBMJI OTYET MO MpakTU4Yeckol pabore b0 odopMuI €ro
HEOPEKHO;

- HE CMOT OTBETUTbH Ha JIOTIOJTHUTEIBHBI BOIIPOCHL.

3AJTIAYA 1

Ha puc. 1 nmpencraBieHO HaYaJIbHOE MOJIOKEHUE THAPABIMYECKOW CUCTEMBI
JUCTAHIIMOHHOTO YIpaBieHUs (pabouast >KUIKOCTh MEXAY MOPIIHAMU HE CKaTa),
[Ipu mepemeniennu Beaymiero nopiiHs (ero nuametp D) BpaBo >KHAKOCTH MOCTE-
NIEHHO C)KMMAaeTCs U JaBJieHHWEe B Hel moBkInaeTcs. Korjga MaHoMeTpudeckoe JaBe-
Hue PM mocTuraer omnpejieseHHON BEIMYMHBI, CUJIa JaBJICHUS Ha BEIOMBIN MOPIICHb
(ero nuametp d) cTaHOBUTCS OOJIBIIIE CUJIBI COMPOTUBIICHHS F, mpuiiokeHHO! K MITO-
Ky BegoMoro mnopiHsa. C 3Toro MOMEHTa MPUXOJNUT B JIBHXKCHHUE BIPABO M BEIOMBII
nopiieHb. Jluamerp coemuHHUTENbHOW YacTtu 1miuHApoB d, niouHa b. TpeOyercs
OTPENICNIUTh AUAMETP BeAylero nopiHs D, HeoOX0IUMBIN sl TOTO, YTOOBI TIPH 3a-
naHHou BenuuuHe cuiibl F xon L o6oux mopirHei ObLT OAWH H TOT XKe.

Koadpunment oobemuoro cxatus padodeit »kuakoctu npuHatb bW =0,0005

1/MITa.

==

By et ey = F
e S T i, = S ey

el o Y ——

Y
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Puc. 1
3AJTAUA 2

Ban nuamerpom D Bpamaercs Bo BTynke mmHou L ¢ wactoron n. [Ipu atom
3a30p MEXy BaJOM M BTYJIKOH TOMIIMHON d 3alOTHEH MaclIOM, UMEIOITUM TUIOT-
HOCTb I' U KHHEMATHYECKYIO BSI3KOCTh N (pHcC. 2).

TpeOyeTcs onpeaenuTs BETMYNHY BpaIalomero MoMenTa M, obecreunBaro-

MCTO 3aaHHYI0 YaCTOTY BPalllCHUA.


http://pandia.ru/text/category/kinematika/

<
Puc. 2
3AJIAYA 3

OnpenenuTs NOKa3aHWEe MaHOBaKyyMMeTpa P, eciu K IITOKY NOPIIHS MPUIIO-

xeHa cuia F, ero nuamerp d , Beicota *xuakoctd H, miotHocTs 1 (puc. 3).

I

Puc. 3
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IHacnopt

(l)OHIla OICHOYHBIX CPEACTB MO0 TUMCHUIIIMHE
«['mapaBJuKa M THAPOIPHBOI»

Kon u popmynmnpoBka kom-
MeTEHINH

Oransl GOpMUPOBAHUST KOMIIETCHIIHH

OCHOBHBbIC (PU3MYECKUE CBOWCTBA  JKHUJKOCTEH; OCHOBHBIC
YPaBHEHUS U 3aKOHBI THUJPOCTATUKU; OCHOBHBIC MOJIOKEHUS U

3Haer
YpaBHEHUS THIPOANHAMUKHN; OCHOBBI TCOPUHU
OIIK-2 crnocobHoCTH K Ca- THIPABIMYECKHAX MAIIIUH, CHCTEM H MTPOIIECCOB
MOOOpAa30BaHUI0 U HCIIOJNb-
N MCII0JIH30BaTh MPUOOPHI JJIsl U3MEPEHUS JaBJICHUS; ONPEACIIATh
30BaHUI0 B TMPAKTUYECKON
PEXUMBI JBMKEHHUS M TIOTEPU HAIopa B HAMOPHBIX TPYOOIPO-
JIeITEIbHOCTH HOBBIX 3Ha- | YMeer
N . BOJIaX; MPOBOJIUTh THIPOMEXAaHUYECKUE SKCIIEPUMEHTHI B Jia-
HUW U YMEHUN
OOpaTOPHBIX YCIOBHAX H 00pabaThIBaTh UX PE3YIbTATHI
Buiaee OCHOBHBIMU METOJIaMU HAOJIIOJICHUS U IKCIECPUMEHTA; HaBBI-
i T
A KaMH{ I10 MCCJICIOBAHHIO OCHOBHBIX apaMETpPOB THpaBIIHUC-
CKHX MAIIUH U CUCTEM
YCTPOUCTBO, IPUHIIUII JIEHCTBUS U METO/Ibl PAllMOHAJIBHON
3uaer SKCILIyaTalli¥ TMIPABIMYECKUX MAIMH U YCTPOHUCTB; OCHOB-
HbIC PUHIUIIBI IOCTPOCHHUS, JJIEMEHTBI KOHCTPYKIIUU
1 METOJIbI 3KCILTyaTallii CUCTEM THAPOIIPHBOIA
MCIO0JIh30BaTh OCHOBHBIC YPABHEHMS M 3aKOHBI THIPABIUKU
IIK-1 - ToTOBHOCTH K perrie-
JUISL PELICHHSI TPAKTUYECKUX 3a/1a4 pa3IMyHOro TUIIA; JaBaTh
HUIO CIIOKHBIX MH)KEHEPHBIX N
Ywmeer XapaKTePUCTUKY THUITOBBIX HAPYIICHUI B paboTe ruipaBIye-
3ala4 C WCIOJIB30BAHHEM
N CKMX MAIIWH U CHCTEM; TOAOMPATh THAPABINYECKHEC
0a3pl 3HAHWI MaTeMaTHye- N
MAIIMHBI U yCTPOICTBA PA3NIMYHBIX TEXHOIOTMYECKIX
CKUX ¥ €eCTeCTBEHHOHAaydY-
MIPOIIECCOB ISl 00ECTeUeHUs] IKOHOMHOT'O TTOTPEOICHHSI BOBI
HBIX AUCIUTUINH
OCHOBHBIMH METOAAMH pacd€ra KHUAKHX MOTOKOB M ITapaMer-
POB THUAPABIMYECKNX MAIIUH U CHCTEM; HaBbIKAMH IPHUMEHe-
Bianeer

HUSA OCHOBHBIX 3aKOHOB I'MAPaBJINKUA JISA PCIICHUA
HWHXXCHCPHBIX 3a1a4

JlaTa/CpOKH BBINOJI- IIpumepnsre

Ne Bun camocTosiTenbHONM| HOPMEI Bpe-
HCHU PMBL 5P dopma KOHTPOIS
/11 paboThI MEHH Ha BbI-
IIOJIHEHUE
1 B teuenue cemectpa  [[lomroroBka k mpakThye- 25/37 gac.  [3amuTa Ja00pPaTOPHBIX
ckuM paboram pabot
2 B teuenue cemectpa  [[lomroroBka pedeparos 25/30 gac.  |[loxmag
3 B reuenue cemecrpa  [Boimonuenue PI'P 25/43 yac. Sammra PT'P
4 Ok3aMeHalnoHHag cec- [[IoAroToBKa K 3K3aMeHy 25/44 yac. OK3aMeH
cust




Bonpocsl k 3auery
1.Ilpeamer ruapaBiauku. VicTopus pa3BUTHS THAPABIUKY KaK HaYyKH.
2. OcHOBHBIE (U3HUECKUE CBOMCTBA )KUAKOCTeH. [loHsITHE O HEBSI3KOM (U1€aTbHOM)
KHUJKOCTHU.
3.I'mppocratnueckoe AapiaeHrne. CBONCTBA THIPOCTATUYECKOTO TABICHUS.
4.ludppepennmanbable ypaBHEHHsI paBHOBECHS KUIKOCTU (YpaBHEHUs Diiiepa).
5.OCHOBHO€ ypaBHEHHUE TUAPOCTATUKHU.
6.3axon ITackans.
7.11be30MeTp U bE30METPUUECKAS BBICOTA.
8.Bakyym u BakyyMeTpuueckas BbICOTA.
9.I'mapocTaTuyecKuii mapaaokc.
10./laBneHue )XUAKOCTH HA TJIOCKYI0 TOPU3OHTAIBHYIO TOBEPXHOCTb.
11./]aBreHne )KUIKOCTH HAa HAKIIOHHYIO MOBEPXHOCTh. ONpeiesIeHHE MECTOIOJIOKE-
HUS [ICHTPA JIaBJICHHUS.
12.2m10pbl THAPOCTATUYECKOTO AABJIEHUS HA MJIOCKUE TOBEPXHOCTH.
13.Cuna ruipocTaTUYECKOro IaBJICHUS, JEUCTBYIOMIAs HA KPUBOJWHEIHBIE TOBEPX-
HOCTH.
14.3axon Apxumena. OCHOBBI TEOPUU TIJIABAHUS TEJ.
15.0cHOBHBIE BUABI IBUKEHUS KUJIKOCTH. [ HIpAaBINYECKHUE 3IIEMEHTHI MMOTOKA.
16.Jlunus Toka, TpyOKa TOKa U CTpYyHKa.
17.'unpaBiudeckoe ypaBHEHUE HEPA3PBHIBHOCTHU JIJI CTPYUKHU.
18.IToTok *kuakocT. Pacxon u cpeHsasi CKOPOCTb IBHKEHUS JKUJKOCTH B )KUBOM Ce-
YEHUU MOTOKA.
19.I'mapaBianyeckoe ypaBHEHHE HEPAZPHIBHOCTH JJISI HOTOKA KHIKOCTH.
20.Iuddepennnanbabie ypaBHEHUS JIBIKEHUS HEBSI3KOM (MACATBHON) )KUIKOCTH.
21.YpaBHenue bepuynnam st CTpyHKU HEBSI3KOM (MI€AIBHOM) )KUKOCTH.
22.1'eOMETPUYECKUI U SJHEPTETUYECKUN CMBICH YpaBHEHUS bepHyIum 11t CTpyiku
HEBSI3KOM (M1€aJIbHOM ) )KUJIKOCTH.
23.YpaBHeHue bepHymm Ais 3EMEHTapHOM CTPYMKU PEATbHOM KUIAKOCTH.

24.YpaBHeHue bepHymm sl TOTOKA peaIbHOM KUJIKOCTH.



25.1ToHsiTHE O THAPABINYECKOM U MHE3OMETPUUYECKOM YKIIOHAX.
26.I'mapaBnuyeckoe conpoTuBieHre. Buasl ['napaBinyeckux cOnpoOTUBICHUMN.
27./1Ba pexxnuma NBUKEHUS BA3KON KUIAKOCTH.

28.Yucno PeitHonbaca. OnpeneseHne pexuma ABUKEHUS JKUIKOCTH.
29.0CHOBHOE ypaBHEHUE PABHOMEPHOIO ABUKECHUS KUIKOCTH.
30.PacnipeenieHre CKOPOCTE 0 )KMBOMY CEYEHUIO MOTOKA MPU JAMUHAPHOM PEXHU-
M€ B YCJIOBUSX YCTAHOBUBIIETOCS JIBUKCHUS.

31.Pacxon u cpeHsis CKOPOCTh TeUEHUs B TpyOe MpH JJAMUHAPHOM PEXUME
(bopmyna Ilyazeitns).

32.Ilotepu Hanopa Mo AJMHE IPU JAMUHAPHOM PEKUME JBUKEHUS HKUIKOCTH.
33.TypOyneHTHBIN PeKUM JABUKEHUS KUAKOCTH. [ToHSATHE O THAPABIMYECKON IEPO-
XOBaTOCTH.

34.0 xoad durmenTe ruaPaBINIECKUX COMMPOTUBICHUN TPEHUS A,.
35.0npenaeneHrue MECTHBIX TOTEPh HAMOpa.

36.0OcHOBBI pacyeTa TpyOOIIPOBOJIOB.

37.PacueT ruapaBiIuecKy JJIMHHBIX TPYOOTIPOBOIOB.

38.PacueT ruapaBiIMue€HCKH KOPOTKUX TPYOOIPOBOIOB.

39.HcTedyenne KUIKOCTH Yepe3 OTBepCTUs U Hacaaku. OO1Ire CBeIeHus.
40.McreueHue XKUAKOCTU YEPE3 MAJIOE OTBEPCTUE B TOHKOM CTEHKE.

41 .Ucrteuenue XUIKOCTU U3 HACAIKOB.

42.0OCHOBHBIE TEXHUYECKUE MAPAMETPHI HACOCOB.

43.1leraTpoOexHbie HAcOCHI (11.0.H.). YCTPOMCTBO M MPUHITUI JCHCTBHS.

44 JIBnxeHue )KUIKOCTH B paboueM KoJece 11.0.H.

45.0cHOBHOE ypaBHEeHUE 11.0.H. (YpaBHEHHUE Ditliiepa).



