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AHHoTauHa K padoueil nporpaMMe AMCUHMILIHHBI
«"'MapaBaHKAa H TMAPONPUBO»

JaHHbII KypC NpejHa3HadeH A1 NOAroToBkH cneuuanuctos 24.05.07 «Camonéro — u Bep-

TONETOCTpOEHHE» crieuHanusauns «Beptonerocrpoenue». ducuunauna «l uapasnvka v rugpo-

MIPUBOA» BXOZMT B 0A30BbIi LUK 0A30BOI YacTH JUCHHITINH. O01as Tpya0eMKOCTh AUCIHTLTHHEI

coctasnsier 108 uyaca (3 3aueTHble eaAuHULBI), B TOM uKcae 54/14 yaca ayautopHoit padots! (18/8

4acoB — JIeKLMHU U 36/6 4acoB — MpaKkTHUECKHe 3aHATHUs) U 54/90 uacOB HA CAMOCTOATENbHYIO pado-

Ty CTYAEHTA.

Llncunnmma « HOpaBIdKa W TUOPOIIPHBOO) OIHMPACTCA Ha AUCLHUIIIIMHbI. CTPOUTC/IbHAA

MeXaHuKa, AeTajal MalluH U MEXaHU3MOB, TEOPUA MEXaHU3MOB U MalllMH H Ap.

L[eﬂbl'o N3YYHEHUS JHUCLUHUIIJINHDBI ABASAETCS NONYHYEHUE CTYACHTAMH TCOPETUHECKUX 3HaHUMN U

MPAKTHYECKHUX HABBIKOB B obsactn FHAPAaBJIHKH W OBJIAACHUE METOOAMH PELICHUA NMPAKTHYECKUX

3a/a4 MpU NPOeKTUPOBAHUK JIA.

Baﬂ.a‘ild AUCLHUIITIHHBLL

- U3yH€HHUE OCHOBHbIX 3aKOHOB PAaBHOBECHA U ABHXEHUA }K[/l,[[KOCTef;[;

- OAaTb 3HAHWA 10 OCHOBAM TE€OPUH T'MAPABIINYECKNUX MALUWH W CUCTEM,

- 06yquHe OCHOBaM ruapapJIHUKH IIpOUCCCOB,

- OBJIaI€HUE€ OCHOBHbLIMHU METOAAMHU TMAPOMEXAHUYECKUX pacqéros Al pelieHUs HUHKe-

HEPHBIX 3aaa4

B pesyabTaTe U3yHeHWUs AUCLMIIIHUHBI «]"14,:[paBm1Ka U rUuaAponpuBoO) Yy 06yqa}ou114x0ﬂ

AOJDKHBI ObITh CHOPMUPOBAHDI CIIEAYIOLIHE KOMIETEHINH!

Koa n dopmynnpoBka kom-
NCTCHLIMH

Dransl GopMHUPOBAHUST KOMIECTCHLIMH

OIIK-2 cnocobrocte Kk ca-
MOOOPA30BAHUIO U UCMIOTb-
30BAHHID B MPAKTHICCKOM
JESTENBHOCTH HOBBIX 3Ha-
HUH H YMCHHH

3Haer

OCHOBHBIC (PU3HUCCKUC CBONUCTBA KUAKQOCTCH; OCHOBHBIC YpaB-
HCHHUSI H 3aKOHBI TUAPOCTATHUKU, OCHOBHBIC MO, T0KCHH S U YPaB-
HCHUSL TMIPOAMHAMMKU, OCHOBbI TCOPUU TUIPABINUCCKUX Ma-
LIHH, CUCTCM H TTPOLICCCOB

Vwyeer

HCTIONB30BATE MTPHOOPBI AN U3MEPEHAS JABICHHAS, ONPEICTITh
PCKUMBL ABWIKCHUS U MOTCPU HAMOPA B HAMOPHBIX TPYOOMmpo-
BOAaX. MPOBOANTH THAPOMCXAHUYCCKHUC IKCIICPUMCHTBI B .Ja-
fopaTopHbIX YCI0BUAX M 00padaTbiBaTh UX PC3YITbTATHL

Baageet

OCHOBHbIMH MCTOJaMH HaGJ'IIO,Z[CHHﬂ H SKCOCPUMCHTA, HaBbl-
KaMH IO UCCICAOBAHWID OCHOBHBIX MAPAMETPOB THIPABIIHYC-
CKHX MalluH U CUCTCM

MK-1 - roToBHOCTB K pemre-
HUHK) CII0XKHBIX I/IH)KCHCprIX
330a9 € WCTIONB30BAHUEM
Basbl 3HAHWII MaTCMATUYC-
CKMX M EeCTECTBEHHOHAYY-
HbIX AUCLUINTUH

3Hact

VCTPOHCTBO, OPUHLIUN ACACTBUA U MCTOAbl PALIMOHAABHOMN JKC-
MLTYATALAN THAPABTAYECKUX MAIIUH M YCTPOICTB. OCHOBHBIE
NPUHIMOBL DOCTPOCHUS, 3.TCMCHTbL KOHCTPYKITUKU

W MCTOABI SKCILTYAaTALMH CUCTCM T'HAPOIIPUBOAA

Vwyeer

HCTIONB30BATE OCHOBHBIE YPABHEHHS W 3aKOHBI THAPABIHKH IS
PCLUCHHUS OPaKTUUCCKUX 3a4a4 Pa3TUMHOrO TUMA, JaBaTh Xa-
PaKTEPHCTHKY THIOBBIX HAPYIICHHUIT B paboTe rHIpaBIHIECKUX




MAUIWH ¥ CHCTeM: TIOAOWPATH THAPABIHUSCKHAES MAIIHHEI W
YCTPOUCTBA PA3IMUHBIX TCXHO.IOTHUCCKHX MPOLICCCOB LTSI
obeCTIeueHHS SKOHOMHOTO MOTPEOICHNS BOIBI

Braaeer

OCHOBHBbIMH MCTOJZAMHU PacuCTa >KUIKHUX MOTOKOB U IapamMCT-
POB I'MAPABANUCCKAX MAIMWH W CHCTCM; HABBIKAMH MPHMCHC-
HHASI OCHOBHEIX 3aKOHOB THAPABIWKHA AT PEIICHUS WHXKEHEp-
HbIX 32,324

IIJ'ISI d)OpMMpOBaHl/lﬂ BbILICYKAa3aHHbIX KOMMETeHUUH B paMKax AUCLMITIHWHbBI «Haqep'ra-

TeJIbHAS TEOMETPUAY MPUMEHSIOTCS CeAYIOLHEe METOAbl aKTUBHOTO/ MHTEPAKTHBHOIO O0YyUEHHS:

- POOIEMHBIE JICKLIWH,

- TPYNIOBAasl KOHCYJIBTALHNS.




1. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOM YACTHU
KYPCA (18/8 YAC)

ConeprxaHue TEOPETHUECKON YaCTH Kypca pa3OMBaeTCst Ha TEMBI.

Tema 1 ®usuueckue cBoiicTBa KUAKOCTU. CUiibl, 1€HCTBYIOIIINE B SKH/KO-
cTax (2/1 yac.).

Omnpenenenye KHAKOCTH, €€ ¢u3uueckad moaens. OTIHYNTENBHOE CBOHCTBO
KUAKOCTU — TeKyuecTh. JKUAKOCTH HECIKHUMAeMble (KamenbHbIC) U CKUMAEMbIC (ra-
3000pasHbie). MakpOCKOMUYecKass OAHOPOAHOCTE U W30TPOIMTHOCTD JKHAKOCTH.

Mogenb CIIOWIHOA MaTepUaibHOR Cpefbl, €€ MaTeMaTUYeCKOe MpEeAcTaBlie-
are. O0bemMHast, TOBEPXHOCTHAS U MAcCOBas TNIOTHOCTD pacrpeaeneHns PU3HIECKHX
BEIUYMH B CIVIOLIHOM cpene. CkanapHble U BEKTOPHbIC OO/ MJIOTHOCTU pacmpene-
JIEHUS MACChI, SHEPTHUH, KOJIMYECTBA JBHKEHHS.

Cunbl 1 HanopsskeHUs B CIUIOLIHOM cpeae. Knaccudukauus cun, ux onpeaene-
Hue. [noTHOCTE pacnpesnesieHnss 00bEMHBIX CHJI. BekTOpHOE noJie MiIOTHOCTH pac-
npeaeneHus cun TsakecTH. [loBepxHOCTHBIE cunbl. HopmanesHble W KacaTtenbHBIE
HanpsbkeHus. [ wapoaMHaAMWYecKoe JaBiieHWe, TIpajgveHT JamneHud. dopmyna
OcTporpaackoro, BeIPa)arollas CBA3b MEX/IY MOBEPXHOCTHBIM HHTErPajJOM OT HOP-
MaJIbHOI'O HAMNpPsKEHUs, 00bEMHbBIM UHTCTPATIOM OT IPaJUCHTA AABJICHUS.

CoiicTBo ynpyroctn. OObeMHBIH MOAYJb YIPYTOCTH U €ro 3HaUeHWe Ui Ka-
TIENbHBIX M Ta3000pa3HbIX cpea. CKOpoCcTh pacrpocTpaHeHus YIPYrux aedopMmannii
B CIUIOLLIHOW CpeJe.

CaoiicTBO BA3KOCTH. 3aKkOH HBIOTOHA O BHYTPEHHEM TPEHWHW TPH THIOCKOMa-
palNIeNlbHOM TEUEHHMH XKHMJIKOCTH. AHajorus ¢ 3akoHoM ['yka. KosdduimeHTsr paz-
KOCTH W UX Pa3MEPHOCTh. 3aBUCHMOCTD BA3KOCTH OT TeMTEpaTypsl U nasneHus. He-
HbIOTOHOBCKME KUAKOCTH.

Tema 2. 3akoHbl paBHOBeCUS KHAKOCTEl 1 ra3os (2/1 gac.)

Onpenenenue U 3anauun ruapoctatuku. ['uapocratuueckoe pasnenue. Cucre-
mMa auddepeHIMAIBHBIX YPaBHEHWH TMAPOCTATHKU Dijiepa U WX HWHTErPHUPOBAHHE

Opy PaBHOBECUU OAHOPOAHON HECHKUMACMON JKUAKOCTU B NOJE ACHCTBUSA OOBEMHBIX



U MOBEPXHOCTHBIX CHJI, CUJl MHEPLUWH U MPU OTCYTCTBUU JEHCTBUA OOBEMHBIX CHJI.
MaHOMETPUYECKOE TAaBNEHUE U CTATHYECKUI BAKYYM.

I'uapocratnueckuii mapaaokc. 3akoH [lackas. [Tpuboper as u3MepeHus 1aB-
nenna. CTaTHyeckoe JaBlIeHUE )KHAKOCTH Ha TBEPABIE MOBEPXHOCTU U B 3aMKHYTBIX
00beMHbIX. 3aKkOH Apxumena. [ToTeHUMAIbHAS SHEPrUs U CUAPOCTATUUCCKUI HAMOP
TIOKOALUENCS KUAKOCTH.

Tema 3. OcHoBbI KHHeMAaTHKH (2/1 4yac)

Onpeaenenve, 3a7aud U MeTO/bl KuHeMaTuku. Cuiibl, 0O0YCJIOBIHBAOIINE
IBHIKCHUE JKUIKOCTM M ras3a. 3aJaHue¢ KMHEMATUUCCKHMX XapaKTECPUCTUK IBUIKCHUSA
no Jlarpanxy u Dinepy.

Y¢a0Bue HENPEPhIBHOCTU ABYIKEHUA CIUIOLIHON cpenbl. Ilpunokenue 3akoHa
COXPaHEHUsl MAaCChl K MEXaHHKe CIUIONIHON cpesbl. TnddepeHiimanbHoe ypaBHeHHe
HEPa3PBIBHOCTH JBHKEHUS CTUTOIIHON Cpebl U er0 (PH3HIECKUH CMBICT.

CrpyitHas MOJeb JABMDKEHUs — OCHOBA T'UM/IPaBJIMKU. BekTopHOE nosie cKkopo-
CTEH, 3aJaHHOE MO DWmepy, U ero ynopsaoueHne. CTauMoOHAPHOE, HECTAMOHAPHOE
(HeycTaHOBHBILIEECs) NBMKEeHUE. JIMHUN TOKA W TpaekTOpUM. BHEllHWE U BHYTpPEH-
Hue TeueHus. TpyOka Toka W cTpyiika Toka. OO0bemHbI pacxoa. HMHTerpajgnHoe
YPaBHEHHE HEPA3PBIBHOCTH ABUIKEHHS BIOJIb CTPYHKH TOKA.

Monaens onHoMepHoTO TeueHus. CpeaHssi CKOpoCcTh. YpaBHeHHe OanaHca pac-
xona. [lorarue 00 yCKOpPEHWM TNPH ABW)KEHWW CIUTOWIHOW CPEeabl. Y CKOPEHWE Kak
noiHas (CyOCcTaHUMOHAIbHAS) NPOU3BOAHAA OT BEKTOpPA CKOPOCTU MO BPEMEHU MpHU
OBWYKEHWH CTUTOLITHOW CPenbl, 3a0aHHOr0 NOJEM CKOpocTer no Dinepy. JlokansHas u
KOHBEKTUBHAA COCTABIAIOLLIME YCKOPCHUA U UX (PU3UUECKUI CMBICIT.

Tema 4 O01He 3aK0HBI U YPABHEHHS JTHHAMHKH KHAKOCTEH u razos (2/1
qac)

Huddepenumansabie YpaBHEHWs JIBWXKEHUS WJA€AJIbHON CIUIOLIHOW Cpe/ibl.
[TousaTtue 00 uaeansHON cOnoLHOM cpene. ['paHuuHOe yCIoBUE A4 NOTOKA HA TBEP-
JIOW CTeHKe. 3aKOH COXPAHEHWs KOJIMYECTBA JIBMXKEHUS U €r0 MPUIIOKEHHUE K JIBHKE-
HUIO MIeAbHOW CTUIOLWIHOW cpenbl. JuddepeHunanbable YpaBHEHUS ABWKEHUS, UX

(puzuveckuii cmMuIC.



Ypasuenus bepuynnu. [Tpeobpazosanue nuddepeHiimaabHbIX ypaBHEHUH Dii-
epa s CTaUMOHAPHOTO ABHIKEHHUA HECKUMAEMOHN KHUIAKOCTH B TOJIE OOBEMHBIX
CWJ1, UMEKIIMX roTeHuuan. MHTerpupoBaHye ypaBHeHHs BOJb JIMHUK TOKa. MHTe-
rpan bepHymn kKak mepBblif HHTErpan IBHUKEHHUS, eT0 (PH3HIECKHH CMBICI.

Pacopoctpanenune unterpana bepHyaum Ha CTpyHMKY TOKa MACATbHOW CIUTOLLI-
HOW cpepl MPU ABHUKEHUH B MIONE CHIT TAXKECTH.

[ToTeHUMAAbHBIA U CKOPOCTHOW HAMOp B CCUCHUM CTPYHMKM TOKA, AMarpamma
ypaBHeHus bepHynu. YpaBHeHue bepHyiiu B eMHUIAX 00bEeMHOM TIJIOTHOCTH Me-
XAHUUYECKOM DHEPIHUM.

['mapasnuueckue ypaBHeHus. ['wapasnuueckoe ypasHeHue bepnynnu ais oa-
HOMEPHOIO MOTOKA BA3KOW >KUIAKOCTH. 3HAYCHUA MOTEHUMATLHOTO U CKOPOCTHOIO
Harnopa B MonepeuHoM ceueHuu notoka. KosdduiimeHt kuHeTuueckoi 3Hepruu. ba-
JTaHC HAIMOPOB ANA ABYX ceueHui notoka. [lotepa ramopa. O0mui Bua ruapasanye-
CKOTO YpaBHEeHUS bepHYJIM U NpUMEpPBI €ro MPUMEHEHHUS.

['mapasnuyeckoe ypaBHEHHE KOonmnWuecTBa ABWKeHWA. [lpupamenne konmude-
CTBA JIBMD>KEHHS BJOJb CTPYHKH TOKA U BIOJbL MOTOKA XuakocTH. KosdduimeHT ko-
JMdecTBa ABMXKeHHS. BoipakeHne uMnyJsibca BHelHUX cuil. OOmumiA BUJ THPaBIIU-
YECKOTrO YPABHEHUS KOJIMYECTBA IBHIKEHUA U MPUMEPBI €T0 MPUMEHEHHAA.

DneMEeHTHI TEOPUM ruApoAuHaMudeckoro moobus. Kputepun noaobus Heto-
TOHa, Dnepa, Peitnonbaca, Opyna.

MogenupoBaHue ruapaBIMYECKUX ABICHUM.

Tema 5. T'uapasinyeckue HanopHbie cucrembl (2/1 yac)

Pabota, sHeprus U MOIMHOCTL NOTOKA BA3KOHN MKUAKOCTHU. 3aTPAThl SHEPrUU HA
paboTy CHJT TPeHHS W AWCCHIALMIO (paccesHue). | napaBInuiyeckoe COTPOTHBIICHHE
MHECPUMOHHOEC, BA3KOS U MHEPLMOHHO — BA3KOE, COMPOTUBIICHUE M0 JITMHE MOTOKA.

CTpyKTYypbl TOTOKOB >XUAKOCTH. JlamuHapHoe u TypOyneHTHOe TedeHus. Yuc-
7o PeiiHonbaca v ero kpuTuueckue 3HaueHus. HanopHoe u G€3HAnOpHOE TEUECHMS.
Teuenusi; paBHOMEpPHOE, HEPABHOMEPHOE, pe3koMu3MeHsitoleecs. | uapasindeckoe

YPABHCHHUEC PABHOMEPHOTIO ABUKCHHA. KaBuTaumoHHOe TeUeHUE.



[Torepu Hamopa. [Totepwn Hamopa mo anwHe. Pacuernas dopwmyna Beiicbaxa-
Hapcu. ['mopasnuueckne Ko3puuerTs moTeps Hanopa, Ko3pUUUEHT ruapaBin-
YECKOro TpeHUs W o0 Bia ux (yHKUHMOHAIbHBIX 3aBHCHMOCTEH.

OcHOBHBIE BHIBI MECTHBIX COMPOTHBACHWH. MecTHple moTtepn Hamopa. Pac-
ueTHas ¢opmyna Beiicbaxa. KoadduuueHt mectHblx notepb. MecTHbie noTepu
Harnopa npu 6ompmnx uncnax Peironeaca. Pe3koe pacmmpenne n pe3koe CyKEHUE
noroka. TeueHus B auddysopax, koHdysopax, koaeHax. MecTHble NOTepU HAnopa
npu Mansix yncnax PeiiHonbaca.

OnpeaeneHue ruapaBIMuecKoil HanopHoOU cuctembl. [IpumeHeHUe HA npaKTH-
KC Pa3JIMUHBIX TUAPABIIMYCCKUX HAIMOPHBIX CHCTCM. COCTaBHHe JJICMECHTHI I'HapaB-
JIMYECKUX HANOPHBIX cucTeM. OCHOBHAA TMAPABIMYECKAS XaPAKTCPUCTUKA HAOPHOM
CHCTCMBHI.

HeycranosuBlee HanmopHoe OBWMIKEHWE B Tpybomposoaax. [wmapasBawveckui
yaap. HeycraHoBuBIieecs HamopHoe ABWXKEHUE MPH paboTe rmApoUMNrHApPa. YUeT
CWJI MHEPUMHA. [ mapaBnnueckoe ypaBHEHNE OallaHca 3HEPTHH NTPU HEYCTaHOBHBILIEM-
cs JpvxkeHUU. IHEpUMOHHBIH Harmop. SIBneHWe ruIpaBiMUueCcKoro yaapa. Y paBHEHUE
KyKOBCKOro jUIst JaBJEHUS KUAKOCTH TIPH TUapaBindeckoM yaape. CKopocTh pac-
npocTpaneHus ynpyrux anedopmanmii. Hemonwerit rugpapmuuecknii yaap. 3ammra
CHUCTEM OT IFH/IPABJIMUECKOro yaapa.

[Tapamerpel coctosnua rasza. [Ipocrelimme TEPMOAWNHAMHUYECKHE MPOLECCHI.
MaccoBblii pacxoa ra3oBOrO NOTOKA. Y CTAHOBUBLLEECA M30TEPMUUECCKOE NABICHUC
rasa B TpyOOMpPOBOIaxX, CKOPOCTh 3BYKA W KPUTHUECKOE OTHOLICHHUE JaBICHHWH, BECO-
BOM pacxon rasa.

HMcreuenne raza w3 pesepByapa NMpH agnabaTHOM (M303HTPOITHOM) TIPOTIEcce,
KPUTUYECKAsA CKOPOCTb UCTECUCHUS, NOAKPUTHUYECKAS U HATKPUTUUECCKUE OOJTACTU UC-
TeueHwus, uicyio Maxa.

HcTeueHue rasa U3 pesepByapa B TpyOoONpOBO OpU NOIUTPONHOM OPOLECCE C
YYE€TOM T'H/IPaBJIMYECKOrO COMMPOTHBIIEHUS TPYOOTTPOBO/IA.

Tema 6. 'uapaBimyeckne u nHeBMaTuveckue cucremol. Knaccudpukauus

TUApo- U NHeBManepeiay, 06J1acTu ux npumeHenus (2/1 vac)



OObeMHBI ruApaBiInueckuii npuBoja. OnpeneseHne, HasHAYCHHUE, MPUHLUIM
aevicteus. OCHOBHBIE paboune mapameTpsl ruaponpusoaa. JlocTowHcTBa M HEOo-
CTaTKW MJIPONPHBO/IA NPH CPABHEHHWHU ¢ MEXAHUUYECKUMH, FJIEKTPUUYECKUMHU U MHEB-
MaTHYECKUMH MIPUBOIAMH. .

Paznenenue 00bEMHBIX TMAPONPUBOLOB HA OCHOBHbIC COCTABHbLIC YACTH, CHU-
NOBYI0, pabouyro U pacnpeaeTuTENbHO-PErYINPYIOLIYIO annapaTypy.

Knaccugukauua ruaponpyuBoAOB MO KUHEMATUKE, XapaKTepy ABMKEeHUS pado-
ueil JKHUJKOCTH, crocoly peryjiMpoBaHus, JIABJIEHUIO, TIO METOY YIPABJIEHHUS M KOH-
TPOJIA.

OnpeneneHyie MHEBMONPUBOJAA. Ha3HaueHWe M CTPYKTYpa MHEBMOMPHUBO/A.
[Ipunuun nelicteus. [IpocTeriune ¢Xembl MNHEBMONPUBOAOB MOCTYNATELHOIO H
BPALLATENIBHOTO JICHCTBUA.

Tema 7. Ko3dduumueHT none3Horo aeiicTBusi rujpo- U MHEBMOIPHUBIOB,
MeTOAbl pacueTa BbIXOAHBLIX NapameTpoB (2/1 yac)

B TexnnueckoM 3aaaHMK Ha Pa3palbOTKy MPOEKTA TMAPONPUBOAA YKA3BIBAKOTCS
€ro Harpy304uHbI€ XapaKTEPUCTUKH, PEKUMBI JBHXKEHUS PabouMx OpPraHos, mepemMe-
IIIEHHUS, CKOPOCTH, YCKOPEHHS, XapaKTep pPa3roHa ¥ TOPMOXeHUs, [UKIorpamma 060-
pPYAOBaHUA, CMOCOOBI YIIPABIEHUA U KOHTPOJIA, OCHOBHBIE TPeOOBAHWS HALEKHOCTH
M CPEJCTBA JAMArHOCTUKH, KAUECTBO MEPEXOAHBIX MPOIIECCOB, TEMIMEPaTYPHBIN pe-
KUM W PAI IPYIUX CBOWCTB.

[IpudnurkeHHble pacyeThl ABWKEHUs ra3a B Tpybonposogax. TeueHue rasa ue-
pe3 MECTHOE COMpOTUBIEHHUE. PacueTsl Mpu yCTAaHOBMBIIEMCS ABHIKEHUW TTHEBMO-
OpUBOIA.

II. CTPYKTYPA M CONEPKAHUE MPAKTUYECKOMW YACTH KYPCA
(36/6)
3ansTre 1. U3yueHue pexxuMoB aBUKEHUS kuaKkocTH(5/1 uac.).
3ansaTue 2. DKcnepuMeHTallbHAS WITocTpauus ypasHeuua bepuynnu [loctpoenue
HanopHO M mbe3oMeTpuueckux JuHuii (5/1 uac.)..
3ansatue 3. Onpenenerne KodPPULHEHTOB MECTHBIX COMTPOTHRIIEHUH KOH(DY30pa,

mddyszopa u Bogomepa Bentypwm (5/1 uac.).



3ansitue 4. Onpeenenue ko3dduunenta pacxoaa sogomepa Bentypu. TToctpoeHue
rpadmka h=f(Q)(5/1 guac.)

3ansitue 5. TapupoBanue auarpammel (5/1 wac).

3anstue 6. [lapameTpudeckue ucnbiTanus UeHTPoOeskHOTO Hacoca (5/1 wac.).

3ausTue 7. UcnbiTaHue ruaponpueoaa ¢ 00bEMHbIM PEryiupoBaHueM (6 uac.).

I1l. YYEBHO-METOAWYECKOE OBECIEYEHHE
CAMOCTOSATEJILHOU PABOTHI OBYYAIOLIUXCA
YueOHO-METOAMUYECKOS 00ECMEUCHUE CaMOCTOATEIbHON PadoThl 00yUaOLKMXCS
no gucuumivHe «[ wapaBnuka ¥ ruaponpuBoaA» npejactarieHo B [lpunoxennu | u
BKJIIOUACT B ¢cO1:
ﬂﬂaH-Fpa(])l/IK BBIMTOJIHEHUST CaAMOCTOSITEIbHOMU pa6OTb] Mo AHUCLMINUIMHE, B TOM
YUCIe MPUMEPHbIE HOPMbI BPEMEHH Ha BBITIOJHEHHE TIO KKAOMY 3aIaHHIO, Xapak-
TEPUCTHKA 3aJAHUNA JJ11 CAMOCTOATENBHON PAadOThl CTYJIEHTOB U METOAUMYECKUE Pe-
KOMEHIALKN 110 MX BBIMONHEHUIO, TPeOOBaHHUS K TPEACTABICHHIO M OQOPMIECHHIO
Pe3YAbTATOB CAMOCTOSATENIbHONW PadOThl, KPUTEPUU OLIEHKHU BbIMIOJIHEHUSA CAMOCTOs-

TeJIbHOW PadoTHI.

IV. KOHTPO.JIb IOCTUXXEHUS LEJIEN KYPCA

Ne KonTtpoaupycmsic OucHOWHEIC CpeacTBa -
n/n | Moayaw/ pasacasi / Koanl u 3Tanst HAUMCHOBAHUC
TEMBI ANCUMTUTHHBI ¢opMupoOBaHHS TEKYIAH TIPOMEXKYTOUHAS
KOMMNCTCHLUMH KOHTPOJIb aTTCCTALIMS
1 3Haer oTIpoc
OlK-2 Ywvcer IpakTHaeckas
Tema 1 -Tema 7 ~ 3a9eT
MNMK-1 paocota
Baaacer IpakTHaeckas
padota

TunoBbie KOHTPOJIbHBbIE 33JlaHUsl, METOAMYECKUE MaTepHalibl, ONpeIe/sIOIne
OPOLECAYPbl OLUEHWBAHMS 3HAHWH, YMEHUH W HABbIKOB U (MJIM) OMbITA ACATCILHOCTH,

a Tak)Ke KPUTEPUHU W MOKa3aTesM, HEOOXOAUMBbIE /ISl OLIEHKM 3HAHUW, YMEHHUH,



HABBIKOB M XapaKTEpPHU3YIOllWe 3Tanbl (GOPMHUPOBAHHUS KOMIMETEHIIWI B TIPOLECCE

OCBOCHHUA 00Pa30BaTENBHON MTPOrPaMMBl, TPEACTABIICHHI B [ Ipunoxenun 2.

V. CMIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMALIMOHHOE
OBECINEYHEHUE JUCIHUITJTUHBI

OcHoBHas JMTepaTypa
(3ACKMPOHHbBLE U NEYANHBIC USOAHUS)

1. bawra,T.M. I'mapaenuka, TMApPaBIUUECKHE MAIUMHBI U THIPONPHUBOJBI:
yueOHUK ANA BY30B. 2-¢ u3a. mepepad./ T.M.bawra. - M.: Mawmnoctpoenue, 1982.

2. I'psnko, JLII., TuapoauHaMudeckue U rmapooObeMHBIE Nepeaadu B TPaHC-
MHUCCHSX TPAHCTIOPTHBIX cpeacTs: ydeOHoe mocobue/ JI.I[1.[psrako, KO.M. HUcaes. —
CII6.: w3n-so CIIBI'TY 2000.

3. Jenucos, B.A., DneMEHTHl W CHCTEMBI THIPOABTOMATHKH. Yy4€OHOE TOCO-
oue/ B.A. Jlenucos, 10.b.ITony6oapunos, J1.U.11y6— J1.: C3I14, 1928.

4. Tloropenos, B.U.I mapo- v nHeBMONpPHBOA U aBTOMATHKA: y4eOHOE MOCO-
oue/ B.W.IToropenos, B.C.Tiowes. — JI.: uza-so C3I1H, 1968.

HonosHuTebHas JuTepaTypa:

I.ITony6oapunos, FO.I'. 'mapaBmudeckue cUCTEMBI B CTAHOYHOM OOOPYIOBa-
Huu. ['mapaBnuka (kpaTkud Kype): yueOHoe nocodue/ YOI, IlonyGospunos. — JL.:
C3I1H, 1991.

2.IlonoB, J.H. I'mapomexanuka: yueOuuk mia By3os/ J.H.Ilomos,
C.C.Ilananotn M B. Pabunun . — M.: uza-so MI'TY um. H.3 . baymana, 2000.

3.CBCLUHUKOB, B.K. CraHouHble CUAPONPUBOAbL; CMPaBOYHUK/
B K.Cgeunnkos, A.JI. Yco — M.: «MammnocTpoenuey». 2004,

4.CnpaBouyHoe nocoOue Mo CUAPABIUKE, TUAPOMALUMHAM W CUAPOMPUBOAAM/
noa odwen penakuueit JokT. TexH. Hayk b.b.Hekpacosa. — Munck.: Beicluag mikona,
1985.

VI MATEPUAJIBHO-TEXHHYECKOE OBECINEUEHUE AUCLU-
TUJIMHBI:



Brinonnenne npakruueckux padboT Nno NpOeKTHPOBAHUIO MPOBOJATCA B CIIECLH-
ann3upoBaHHOW naboparopuu. s 3aBepIeHNs BBITOJHEHUA padoT 1 oopMiIeHns
OTHUECTOB UCTIOJIB3YKOTCA KOMTIBKOTCPHI Ka(benpanbﬂoro BbIYHUCJIUTCJIBHOIO LCHTPA.

9, MeToauqecxue PEKOMEHAAUHH MO OPraHu3auuHi H3YYCHHHA TUHCUHILIH-
HBI:

[lepen rawanom 3aHATHH NPOBOAWUTCA KOHTPOJIb 3HAHWI NO TEMam MPEAbIaY-
wux jgekuui. [1o pesyabTaTaM OpOBEPKU 3HAHMHA CTYAEHT AONYCKAETCA WM HET K

BbINOJIHEHUHO J1aOopaTopHO# padoThl.



IIpuno:xenue 1

MMHHUCTEPCTBO OBPA30BAHUSA U HAYKU POCCUMCKON ®EJIEPALIUA
DenepalibHOE rOCY/IAPCTBEHHOEC AaBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIETO 0Opa30BaHMs
«/lanbHeBOCTOUHBIH (eaepaibHbII YHUBEPCUTET

(IBDY)

OUJINAJL IB®Y B r. APCEHBEBE

YUEBHO-METOJAUYECKOE OBECIIEUEHHE CAMOCTOSITEJIbHOI
PABOTbBI OBYYAIOHIUXCS

nmo JMCHUILJINHE «FpmpaB.ﬂnKa U r'uaponpuBom

CnemmnanbHocTb 24.05.07 «Camonéro- u BEpTONETOCTPOCHUE»
Crnenunam3anms «BepTomeTocTpoeHne»

®opma NOAroTOBKHU 0UHAS/3a04HASI

ApceHbeB

2017



IlnaH-rpaguk BbIMoJHEeHUs] CAMOCTOATE/AbHONH paGoThl MO AUCUUNIHHE

JlaTa/cpoKH BBIMOJ- Ipumepubie

Ne Bun caMOCTOATENBHON |  HOPMBI Bpe-
HCHIA PMBLEP dopma KOHTpONs
n/n paboTel MEHH Ha Bbl-
MIOJIHEHNE
1 B teueHme cemectpa  [[ToaroToBka K mpakTHuIe- 25/37 wac.  [3ammTa Ja00pPaTOPHBIX
CKiM pabotav pabor
2 B teueHune cemectpa  [[loarotoska peepaTtor 25/30mac.  |HokTax
3 B TcucHuc cemectpa  [BeimosancHuc PI'P 25/43 vac.  [3amuTta PI'P
4 Ok3amMcHaLHOHHAs ccc- [[10AroToBKA K 3K3aMCHY 25/44 mac.  [Ix3amcH
cusi

XapakTepucTHKA 3aJaHUil AJ151 CAMOCTOATE1bHOH paloThl CTyI€HTOB U
MeTOANYeCKHEe PEKOMEHIALUH M0 X BbIMOJTHEHHH)

1. Hooecomosra x APAKRMUYCCKUM 3a1sUMusiM SIBJISICTCA BAXXHBIM 3JICMCHTOM
CaMOCTOATENbHON PabOTHI M 3aKITFOYAETCS B CIEIYIOMEM:

1) HeoOxonMMO TIpeNBAPUTENILHO O3HAKOMHTLCA C TpadyKoM BHITIOJIHEHUA
npakTHuecKux padoT;

2) BHUMATEITBHO O3HAKOMHTBLCA C OMHCAHWEM COOTBETCTBYIOIIEH padoThl W
YCTAHOBUTL, B YEM COCTOUT OCHOBHAS LENb U 3a7a4a 3TOH paboThI;

3) MO COOTBETCTBYIOIIMM JTUTEPATYPHBIM WCTOYHMKAM HW3YUUTb TEOpPETHHUE-
CKYFO HacCTh, OTHOCSILYIOCS K JAHHON NpakTHdeckoit padore;

4) 10 MPOBEAECHNS NMPAKTHUECKUX padOTHI MOATOTOBUTL B PabOYEN TETpaamn co-
OTBETCTBYIOIINE MAPLLPYThl 00padOTKH,

5) 3aBepmaer 3Tanm MOATOTOBKH K BBITIOJTHEHWIO MPAKTUUYECKOW PaboOTHI CO-
CTaBJICHUE OTBETOB HA KOHTPOJIbHBIE BOMPOCHI, MPUBEACHHBIE B METOAMYECKUX YKa-

3aHHUAX.

1. [Hooeomoeka k 3auemy.
[loAroToBKa CTYACHTA K 3a4ETY BKIIOUACT B ¢ce0s Tpu dTana;

-CaMOCTOATECIIbHAA p360Ta B TCUCHUC CCMECTPA,



-HEeTIOCPE/ICTBEHHAsA MOArOTOBKA B JIHU, TPEILIECTBYIOIME 3aUeTy MO TeMam
Kypca,

-TIOATOTOBKA K OTBETY Ha BONPOCHI, COJieprKallmecs B Ouerax.

JlurepaTypa Uid NOATOTOBKH K 3a4€Ty PEKOMEHIYyeTCs npernoaasarenem amdo
yKa3aHa B yueOHO-METOAUUYECKOM KoMmaekcee. [na nomHoTsl yueOHOH uHdopMauuu
U €€ CPaBHEHHU NyYllie UCTIOTB30BaTh HE MEHEE NBYX YUEOHHUKOB.

['oTOBUTHCA K 3ayeTy HEOOXOAUMO MO CTPOro MpOAYMaHHOMY rpaduky, no-
CJIe/IOBATEILHO MEPEX0/is OT TEMBI K TEME, HE MPOTYCKas HUA OJHY U3 HUX.

CnoxHble BOOPOCHL, HEAOCTATOUHO YACHEHHbIE B MPOLECCE MOATOTOBKU K
3aueTy, HeOoOXOAMMO 3amucaTh U MOJYUMTh HA HUX Pa3bsICHEHUS Y MpernojaBaresiei
BO BPEMS KOHCYJTbTALMIA.

TpeboBanus k npeacTaBaeHn0 U 0(pOPMIIEHHIO Pe3Y/1bTATOB CAMOCTOS-
TeJIbHOIi padoThl

OT4yeTsl MO NMPaKTHYECKUM padotam, pedepaTsl U pacueTHO-rpadUUecKue pa-
OOTBI MOMKHBI OBITH OGOPMIIEHBI B COOTBETCTBUM ¢ TpeboBaHUAMH odopmiTeHN
MUCBMEHHBIX PAabOT, BRIMOJHAEMBIX CTYICHTaAMH U cayluarensamu J[BOY.,

KpuTtepuu oueHKHU BbIMOJIHEHUS CAMOCTOATE/IbHOIT padoThl

Tpaxmuyeckue pabome, pacuemno-cpaudeckas paboma u peghepanisl o1e-
HHUBAIOTCS MO CUCTEME «3AUTEHO/ HE 3aUTEHO».

[IpakTnyeckue paboTsl

OueHka «3aumenoy» CTaBUTCS, €CNKU CTYACHT:

- BBITIOJTHUA PaboTy B NOJHOM 00BEME ¢ COOMOAEHNEM HEOOXOAUMON TocIe-
AOBaTENbHOCTH;

- CaMOCTOATENBHO U PALMOHAIBHO BBIOPAT M METOMBI pacyeTa U NPOEKTUPOBa-
HU,

- TIOKA3aJ1 YMEHUE TOJIb30BATHCS CITIPABOYHOU JIMTEPATY PO,

- AKKYpPaTHO U OPaBUSIbHO O(OPMUI OTUET OO MPaKTUUECKOU padoTe;

- OTBETHJI Ha JIOTIOJIHUTESIbHbIE BOMPOCHI MMPENO/1aBaTelIs.

Ouenka «He 3q4meH0» CTaBUTCS, €CITU CTYIEHT:

- BBITIOJIHUJI PA0OTY HE B MOJIHOM 00BEME;



- HETIPaBWJIBHO BHIOPAJT METO/IbI PacueTa M MPOCKTHPOBAHMUS;

- HE TPEmOCTaBMJ OTYET TO TpPaKTHYECKOW pabdore namOO0 odopMui ero
HEOPEXKHO,

- He CMOT OTBETHTH Ha JTOTIOJTHHTEITHHBI BOTIPOCH.

3AJIAYA 1

Ha puc. 1 mpeacraBneHo HauanbHOE MOJIOKEHWE THAPABIUUYECKOM CHCTEMBI
AMCTAHLMOHHOIO YIpaBiieHUsA (pabodas >KUAKOCTb MEXKAY TMOPIIHAMU HE CXKaTa),
[Tpu nepemeieHny Beaymiero nopiiHs (ero auamerp D) BOpaBO XHAKOCTh MOCTE-
NEHHO CKMMACTCS M AaBJCHHUE B HEell moBbimaeTcs. Korna MaHOMETPHUECKOE naBiie-
H1Ee PM IOCTHraeT onpene/ieHHOM BEIMUMHBI, CHJIA IaBJICHUS] HA BEJIOMbIH TOPIICHb
(ero muametp d) cTaHOBUTCA OOJbIIE CUJIBI COMPOTUBACHUA F, MPHI0KEHHOMH K IITO-
Ky BeJOMOro nopiiHs. C 3TOro MOMEHTA MPUXOUT B JIBUIKEHUE BIPABO U BEJIOMBIN
nopmieHb. J[nameTp coemmHWTENBHON dacTh mMHAPOB d, mmwHa b. Tpebyercs
ONPECIIUTh JUAMETP BEAYLUEro NOpiiHsa D, HeoOXoauMbIi AJist TOrO, 4TO0BI TIPU 3a-
naHHOM BenmunHe cuibl F xon L oboux mopuiHei ObIT OIMH H TOT XKeE.

Koaddument odbemuoro cxarust padoueit xuakoctu npuuate bW =0,0005

1/MTITa.
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Puc. 1
3AJIAYA 2

Ban nuamerpom D Bpaiaercs Bo BTynke AiuHo# L ¢ yactoToi n. [lpu s3Ttom
3230p MEX/IY BaJIOM W BTYJIKOW TOJIIMHOW d 3aMOJIHEH MacIOM, UMEIOIIUM TJIOT-
HOCTb I' U KHHEMATUYECKYIO BA3KOCTh 1 (puc. 2).

TpeOyeTcs onpeaeuTh BEIMUMHY Bpallariero MoMeHTa M, odecrneunBaro-

IIET0 3aJaHHYIO YaCTOTY BPAIICHHUA.
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Puc. 2
3AJIAYA 3
OHpCZleJII/ITb MMOKa3aHU€ MaHOBAKyyMMeETPa P, ecnu x IITOKY MOPLLUHS MPUJIO-

JKeHa cuiia [/, ero quameTp d , BeIcoTa xkuakoctd H, mioTHocTs 1 (puc. 3).

BTepT—— e T r

Puc. 3



IIpuno:kenue 2

MHWHHUCTEPCTBO OBPA30BAHUS 1 HAYKHW POCCUMCKON ®EJIEPAITUNA
denepanpHOE TOCYTAPCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICILIETO 00pa30oBaHuUs

«/lanbHeBoCcTOUHBIH ¢eaepaibHbII YHUBEPCHTET»
(ABDY)

OUJINAJL IB®Y B r. APCEHBEBE

®OH/I OHNEHOYHLIX CPEJICTB
no aucuuruinie «'uapaBauKa u ruaponpUuBoL»
CneuuanabHoctb 24.05.07 «CaMonéTo- u BEPTOAETOCTPOCHHUEY
Cneunamm3zamusa «BepronerocTpoeHue»
@®opma NoAroTOBKH 0YHAS/3a04HAs

ApceHbeB

2017



[Macnopt

(¢oHIa OLIEHOUYHBIX CPEACTB MO AUCIUTLIIUHE
«'uapaBJauKa U TLAPONIPUBOI»

Koa n dopmynnpoBka kom-
NCTCHLIMH

Drans! GOpMHPOBAHUA KOMTICTCHLIMH

OCHOBHbBIC (PM3MUCCKHC CBOHCTBA  KMAKOCTCH, OCHOBHBIC

YPABHCHUSI H 3AKOHBI THAPOCTATHKWU, OCHOBHBIC MOJIOKCHUA U

3Haer
VPABHCHUA TUAPOAMHAMUKNI, OCHOBbl TCOPUU
OINK-2 cnocobrocts x ca- IMAPAB.IMUCCKUX MAIIWH, CUCTCM U TIPOLICCCOB
MOOOPA30BAHUIO U UCMOOTb- ~ )
WBAHTIO B MPAKTHICCKON MCTONb30BATE MPHOOPBI AT MSMEPEHNSA AABTCHNA: OMPEAETATE
HEATENBHOCTH  HOBBIX 3Ha- | Yicer POKUMBL ABWKCHUA W MOTCPU HANOPA B HAMOPHBIX TPYOOHpo-
UKl 1 \,".‘v’lCHl/lFI EO,E[aX; MPOBOAUTH FH,i[pO]\iﬂCXEiHH‘lCCKHC JIKCIICPUMCHTRI B Jid-
’ BopaTopHBIX YCIOBUAX W 00padaTeiBaTh UX PE3YITBTATHI
B OCHOBHbBIMU MCTOJaMH HAOTIOACHUA W SKCICPUMCHTA, HABbI-
-JaJeeT KaMH IO UCC.ICAOBAHUK) OCHOBHBIX MAPAMCTPOB HAPABIAYC-
CKUX MALLIMH U CUCTCM
VCTPOHCTBO, NPUHIIUN ACHACTBUA U MCTOAbl PallMOHANBLHON
3uact 3KCTLTVATALMHA TUAPABIUUECKUX MAIIHH W YCTPOHCTB, OCHOB-
HBIC MPUHLUIMbL NOCTPOCHUSL, SACMCHTbI KOHCTPYKLUU
U MCTOABI BKCIUTYATALIUH CUCTCM 'HAPONPHBOAA
TIK-1 - rOTOBHOCTA X poisic- MCTIONB30BATE OCHOBHBIE YPABHEHHUSA M 3AKOHBI THAPABIHKH
HHEO CAIOMKHBIX MFOKCHCPHBIX A4 PCUICHUA NPAKTHHUCCKHUYX 331a4 PASTIUYHOrO TUNA, AABATH
I ¢ HCTTOTBOBARHEN Yyeer XapPaKTEPUCTHKY THTIOBBIX HAPYLIEHUH B paboTe ruapasIvue-
6a36 IHAHMIL MATCMATHC- CKUX MALIMH 1 CHCTCM, noadupaTh rUAPABIUUCCKUC
. MAIUHBL U YCTPOHCTBA PASTUYHBIX TCXHO.IOTHUYCCKHUX
CKMX W eCTECTBEHHOHAYU- , R, -
S ———— NPOLIECCOB I 00ECTIEHEHHs IKOHOMHOTO NOTPEO.TeHNS BOIBI
OCHOBHBIMH METOJAMH Pacuéra »KHUIKHX MOTOKOB W TapaMer-
Baagcer | POB FMAPABNHMUCCKUX MALUMH H CHCTCM; HABLIKAMU MPUMCHC-

HHU OCHOBHBIX 3aKOHOB THAPABITHKH AT PCIOCHUS
HHXKCHCPHbIX 3adav

Jara/cpoku BbINon- [Mpumeprbie

Ne Bua camocTostenbHoii| HOpMBI Bpe-
HEeHU3 PME! B dopma KOHTpONS
n/n paboTel MEHH Ha Bbl-
nojHeHue
1 B tcucHue comeerpa  [[loaroroska k mpakTHuC- 25/37 wac.  [3ammTa 1a00PATOPHEIX
ckuM pabotav pador
2 B TcucHue covmcerpa  [[loaroroska pedeparos 25/30 wac.  |Moxiag
3 B teuenne cemectpa  |Bermonuenue PIP 25/43 vac.  [3amuta PI'P
4 DK3aMCHAIIMOHHAs ccc- [[TOAroTOBKA K IK3aMCHY 25/44 vac.  |Ik3amMcH
CcHs




Bonpochl k 3auety

I .TTpeamer ruapasnvku. Mctopus pa3BuTHS THAPABIMKH KaK HAyKH.

2. OcHoBHBIE (PM3NUYECKHE CBOWCTBA XKUAKOCTEH. [TOHATHE O HEBAZKOMH

(UAeanbHO) XKUAKOCTH.

3.I'nppocratndeckoe masneHne. CBOHCTBA TMAPOCTATHYECKOTO AABIICHUS.

4. luddepeHunanbHble ypaBHEHUS PABHOBECHS AKUAKOCTH (ypaBHEHUA Ditnepa).
5.OCHOBHOE ypaBHEHHE M'HAPOCTATHKH.

6.3akoH [lackana.

7.11b€30MeTp M IbE30METPHUUECKAS BbICOTA.

8. BakyyM M BaKyyMETPUUECKas BbICOTA.

9 I'mpapocraTudeckuii napaioke.

10. laBnierne ®HIKOCTH HA MIOCKYIO TOPH3OHTAIBHYIO

TTOBEPXHOCTh.

1. laBnerne ®HIKOCTH HAa HAKITOHHYIO TOBEPXHOCTh. ONpeaeneHne MeCTOTONoKe-
HMST LISHTPA J1aBIeHMA.

12.21r0ps! rHAPOCTATHIECKOTO ABJIEHUS HA MJIOCKHE TTOBEPXHOCTH.

13.Cuna rugpocTaTiieckoro JaBJIeHHs, NSHCTBYIOIAs Ha KPHBOIMHEHHBIE TOBEPX-
HOCTH.

14.3akon Apxumena. OCHOBBI TEOPHH TITABAHUA TEIT.

15.0cHOBHbIE BUABI ABUXKEHUA HKUAKOCTU. [ MAPABIUUECKUE HTEMEHTHI

MOTOKA.

16.JIlunus Toka, TpyOKa TOKA U CTPYiiKa.

17.'mapaBnndeckoe ypaBHEHHE HEPA3PBIBHOCTH AJA CTPYHKH.

18.IloTok xuakoctu. Pacxoa U cpeaHsas CKOPOCTb ABUIKEHUS KUAKOCTU B JKUBOM Ce-
YCHUH TTOTOKA.

19.I'uapaBnuyeckoe ypaBHEHUE HEPA3PbIBHOCTU AT NOTOKA )KUIKOCTHU.

20. IndbeperunanibHbie YpaBHEHHST ABMKEHHUS HEBAZKOM (M/1€abHOI) KHAKOCTH.

21.Ypasuenne bepruynnn ang cTpyHkn HEBA3KOH (MOEATBHOHN) KUAKOCTH.



22 I'eOMETPUYECKUH U SHEPreTHIECKNI CMBICIT ypaBHEHUS! BepHYyJIN A CTPYHKH
HEBA3KOH (MIeabHON ) JKUIKOCTH.

23.YpaBHenune bepHYIIM A1 3JIeMEHTAPHOM CTPYHKH PeajibHOW YKHUJIKOCTH.,

24 .Ypasuenne bepHynnu Ang noToka peaabHON JKUIKOCTH.

25 TToHATUE O TUAPABITUYECKOM U NbE3OMETPUUCCKOM YKITOHAX.
26.I'napaBnuvecKkoe CONMPOTUBIEHUE. Buabl ['mapaBIuyeckuX COMPOTHUBIEHUH.
27./1Ba pexxuMa IBUKEHUS BA3KOM HUIKOCTU.

28 Yucno PeitHonbaca. OnpeneneHue pesxxuma JBUKEHHUS KUAKOCTH.

29.OCHOBHOE YPaBHEHUE PABHOMEPHOTO JBUXKEHUS KUIKOCTH.

30.Pacripeaenenne CKOPOCTE 10 XKMBOMY CEUEHHIO TIOTOKA MPU JJAMUHAPHOM PEXHU-
ME B YCJTOBUAX YCTAHOBUBLLETOCS ABMXKCHUSA.

31.Pacxon v cpeaHss CKOPOCTh TEUEHUS B TPyOe MPH JJAMHUHAPHOM PEXUME
(dopmymna INyazerins).

32 IloTepwn Hamopa no AJIMHE TPH JJAMUHAPHOM PEXUME JBHKEHUS KHUIAKOCTH.

33. TypOyneHTHBIN PeKUM ABUKEHUS XKUIKOCTH. [[0oHATHE O rMApaBINYECKON EPo-
XOBaTOCTH.

34.0 koadpunmenTe ruapaBINIECKUX COTIPOTUBIIEHHUH TPEHHUS A,
35.0npenenenne MECTHBIX MMOTEPH HAMOPA.

36.0OcHOBBI pacueTa TpyOOTIPOBOIOB.

37.Pacder rugpaBnuy4ecKu JIMHABIX TPYOOTTPOBOIOB.

38.Pacuer rupaBIMUCHCKU KOPOTKKX TPyOONpPOBOIOB.

39.HUcreuenne :KUAKOCTU YePE3 OTBEPCTUA U Hacaaku. O0mue CBEACHUA.
40.HMcTeyeHue )KUIKOCTU YEPE3 MAJTOE OTBEPCTHE B TOHKON CTEHKE.

41.Hcreuenne :KUIKOCTH U3 HACAKOB.

42 OCHOBHbIE TEXHUYECKHUE MAPAMETPhl HACOCOB.

43 TlenTpoOexHbie Hacochl (11.0.H.). YCTPONCTBO M IPUHLIMIT JEHCTBHA.

44 JIBuskeHUe KUIKOCTH B paboueM kojiece 1.0 H.

45.0OcHoBHOe ypaBHeHue 11.0.H. (ypaBHeHUe Diinepa).



