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1. IIEJIV ¥ 3AJJAYM YYEBHOM TN COUATIIAHBI

[lenbt0 OCBOCHHS IUCHUIUIMHBL «[ WApaBIMKa» SBISETCS M3YYCHHE OCHOB THIPOCTATHKH,
KHHEMATUKH, THUJPOJUHAMHKHU, TOTYyYEeHUE TPEACTABICHUS O 3aKOHOMEPHOCTSX PaBHOBECHUS U
JIBYDKEHUS )KUJIKOCTEH, OCBOCHUE METOJIOB pacueTa U aHaJIn3a MPOIECCOB TEYCHUS, IIPOCKTUPOBAHUS
THJIPABIMYECKUX CUCTEM, Pa3BUTHUS HABBIKOB WHKCHEPHBIX PACUETOB U OBIAJCHHUE METOIUKOMN
pEeIIeHUs] OCHOBHBIX 3aJa4 TUPABIUKH.

OcHoOBHBbIE 3a0auu Kypca:

- IPHOOPETCHUE TIYOOKHUX 3HAHUN O CYITHOCTH U 3aKOHOMEPHOCTSIX TPOIIECCOB THIPOCTATUKH,
KHUHEMATHKH, THIPOINHAMHKH,

- MPUOOPETEHNE HABBIKOB MOJICIMPOBAHUS PA3IMYHBIX THIPABIMYECKUX MPOIIECCOB;

- npuoOpeTeHre HEOOXOMUMBIX 3HAHMHA O Ha3HAYCHUH, YCTPOMCTBE M MPUHIUIIE JIEHCTBHS
THIPaBIMYECKOTO 000PYI0BaHUS, BCIOMOTaTEIbHBIX MATEPUAIIOB,;

- NPUOOpPETCHHWE 3HAHWKA O CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOIECCOB, MPOTEKAIOIIUX B
THJIPABIMYECKUAX CHCTEMAaX;

- OBJIQJICHUE METOJMKAMHU pacueTa M MoJ00pa THAPABINYECKOTO 00OpYIOBaHUS, METOIMKH
pacdera THIPaBINICCKUX CUCTEM;

- U3yYCHUE METOJIOB MOHTaXa U HAJIAJIKK THIPABIMYECKOT0 000pYyI0OBAHHUS;

- TONYYCHHWE TMPEJCTABICHUS O TMpaBWiaX M HOPMax pa3MEHICHUS TUAPABINYECKOTO
000pyI0BaHUs Ha IPOU3BOJICTBE, ITPH OCHAIICHUU Pa0OYHUX MECT;

- U3yYEHHE MMPOrPECCUBHBIX METOIOB IKCILTYaTAllMH THIPABIMIECKAX CUCTEM U 000PYIOBaHUSL.

B niporiecce u3ydeHHs JUCIUTUIMHBI CTYACHT JIOJIKCH:

3HaTh:

- OCHOBHBIC TIOHSITHSI, 3aKOHBI M MOJICITH CTATUKH, KHHEMATUKU W JMHAMUKH JKUIKOCTEH;
- METOJbI MATEeMATHYECKOTO aHajdn3a W MOJCIMPOBAHUS  THJIPABIMYECKUX IPOILECCOB (TCOpHS
o100Us TUAPABINYCCKHUX SIBICHUH ).
Ymers:
- IPUMEHATH OCHOBHBIE TIOHATHUS, 3aKOHBI U MOJIETIN CTAaTUKU, KHHEMAaTUKUA M TUHAMHUKU KHUJIKOCTEH;
- TPHUMEHATH METOJbl MAaTeMaTHYCCKOTO aHaM3a W MOJCIUPOBAHUS  THUAPABIUYCCKHIX
Mpo1eccoB (Teopus Mo00Us THAPABINYECKUX SBICHUN).
Baaners:
- OCHOBHBIMU TOHATHSAMHU, 3aKOHAMHU U MOJICNISIMU CTaTHKU, KHHEMATUKU U JUHAMHKH KUKOCTEH;

- METOJaMH MAaTEeMaTHYeCKOTO aHall3a W MOJEIIMPOBAHUS  THUIPABIMUYECKUX IPOIECCOB

(Teopust mOoAOOUS TUAPABINYESCKUX SIBICHUN).

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUA JUCIIUITJIMHBI

[lpouecc wu3yueHHs JUCLUUILUIMHBI HampaBlieH Ha (QOpMUpPOBaHHE MPO(ECCHOHANIBHON
KOMIIETEHIINH:

OIIK-1 — cnoco0OeH MpUMEHSATh €CTECTBEHHOHAY4YHbIE M OOIEMHKEHEPHbIE 3HAHUS, METO/bI
MaTeMaTHYECKOro aHAJIN3a U MOJAETHPOBAHUS B IPO(PECCHOHATBHOMN NEATETLHOCTH.



[Tnanupyemble pe3ynbTaThl 00y4eHHS NPH U3YYCHUU AUCHUIUINHBI, COOTHECEHHBIE C TUIAHUPYEMBIMU

pe3ysibTaTaMi OCBOEHHS 00pa30BaTeIbHON MPOrPaMMBI

Kon Ilnanupyemble Kon n Ilnanupyemblii pe3yabTat Kopn noxa3arenst
KOMIICTEH Pe3YJILTATBI 0CBOCHHS HaMMeHOBaHHUe o0yuyeHUst OCBOECHUS
wn o0pa3oBaTe1bHOI HHIUKATOPA MO AUCHUILINHE
NMPOrpaMMbl pocTzkenns IK
U-1omk-1: 3HaTh:
3HaeT METOIBI | - OCHOBHBIC IIOHATHUS, 3aKOHBI 3 (OIK-1)1
MaTeMaTU4eCKOro u MoJIeNn CTaTHUKH,
aHajusa U | KHHEMaTUKM WU JAWHAMUKHU 3 (OIK-1)2
MOJEIMPOBAaHNUSA B | KHIKOCTEH;
pOo(eCCHOHANBHON | - METOIBl MaTEeMaTHYECKOTO
JEATETbHOCTH aHamM3a W MOJACIUPOBAHUS
N-20mk-1: TUAPABIMYECKUX IPOLECCOB
YMmeer mnpuMeHATH | (TeopHs roo0ous
€CTECTBEHHOHAYYH | TMAPABIMYECKUX SBICHHUHN).
ble
00ILeMH)KEHEPHBIE
3HAHUS YMeTh: Y (OIIK-1)1
CriocobeH NpuMEeHATh WJ-3omk-1: - IpUMEHSATh  OCHOBHBIC
€CTECTBCHHOHAYUYHBIE Bnaneer IOHATHS, 3aKOHBl U MOJEIHU VY (ONK-1)2
oO1enH)XeHepHbIE 3HAHUS, HaBBbIKAMHU CTATUKH, KHHEMATHKH u
OIIK-1 METOJbI MATEMATHYECKOIO TIPUMEHEHUS JUHAMUKHU XKUJIKOCTCH;
aHallN3a ¥ MOJICINPOBAHMA B | €CTECTBEHHOHAYYH | - TIPUMEHSTH METOBI
npodeccrnoHabHOM BIX MaTEeMaTHYecKOro aHaju3a M
JeATEIBHOCTH OOLIEUHKEHEPHBIX | MOJEITHPOBAHHS
3HAHMH, METONOB | FHJPABIUYECKHX IMPOIECCOB
MaTeMaTHIecKoro (Teopust nogobus
aHau3a U | THAPABINICCKUX SIBICHHH).
MOJICIMPOBaHUs B | Biagerhb: B (OIIK-1)1
NPO(ECCHOHANBHON | -  OCHOBHBIMH  TIOHATHAMM,
JeATeIbHOCTH 3aKOHaMH u MOJIEIISIMU B (OIIK-1)2
CTaTUK{, KHHEMAaTHKH u
JUHAMUKHU XKUJIKOCTEH;
- METOIaMU MaTeMaTH4eCKOTO
aHaMM3a M MOJAEIUPOBAHUS
THJPaBINYECKUX  IPOLECCOB
(Teopust mogo0us
THJPaBJINYECKHX SIBICHUH).

3. MECTO JUCHUNIJIMHBI B CTPYKTYPE OBPA3OBATEJLHON ITPOT'PAMMBI

HucuuruinHa «['uapaBnuka» - oOs3aTeNbHas TUCHMIUIMHA B CTPYKType 00pa3zoBaTeIbHOMN
nporpamMmsl. JIMCIMTUIHA ONTHpAETCs Ha TaKWe AUCIUTUINHBL: (PU3HUKaA, XUMHSL.

3HaHUs, YMEHHUS U HAaBBIKM, MOJIYyYEHHBbIE OOYYarOIIMMUCS B XOJ€ M3YUYEHHUS JUCIUILTUHBI
«'mapaBnukay, HEOOXOAMMBI JIUIST M3YYEHUS] TaKUX JUCIHILINH, Kak «TernorexHukay, «MexaHHuKa
KHUJIKOCTH U Ta3za», «PacueT M KOHCTpyHpOBaHHE MalIMH U 00OpYJOBaHUS HE(PTSIHBIX U Ta30BBIX
MPOMBICIIOB» W JIp., a TakkKe JUIsl BBIIOJHEHUS KYpPCOBBIX TIPOCKTOB U BBITYCKHOMN
KBAJIM(PUKAIIMOHHON pabOTHI.



4. COAEP)KAHUE JUCIUIIJINHBI

4.1 Temamuueckuili n1an OUCUUNTUHDL

Ounas popma obyuenus
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Paznen 1. I'mapocraTuka " Ormpoc,
KHHEMATHKA JKUIKOCTH P3*,
52 32 | 16 8 20 JIb,
PO*,
Tect*
Tewma 1: BBeneHnue B ruipaBiuky. 4 5 5 i i 2 Onpoc
Tema 2: CBoiicTBa )XUIKOCTEH 6 4 5 5 i 5 Ogggc,
Tema 3: I'mnpocraruka, Omnpoc,
4 2 2 - - 2
THAPOCTATUYECKOE JIaBJICHUE. PD*
Tema 4: OcHOBHOE ypaBHEHHE Omnpoc,
TUAPOCTATUKU 12 8 2 2 4 4 JIb*,
P3*
Tema 5: 3akoH Apxumena 4 2 2 - - 2 Omnpoc
Tema 6: 3akon [lackans 6 4 2 2 i 2 Ogggc,
Tewma 7: Kunemaruka >kMIKOCTH. 10 6 5 i 4 4 Onpi)kc,
JIb
Tema 8: YpaBHeHue Hepa3pbIBHOCTU Omnpoc,
%
MOTOKA KUJAKOCTH 6 4 9 9 i 2 P3 3
Tect
Nol
Paspen 2. I'mapoaunamuka Ompoc,
P3%*,
56 36 | 18 9 9 20 JIb,
PO*,
Tect*
Tema l: HuddepennmansHele
ypaBHEeHHs Disepa Uil IBHKYIIEeHCs 4 2 2 - - 2 Omnpoc
KHUJKOCTH
Tema 2: VYpaBHenue bepHymm mist
N Omnpoc,
MMOTOKAa  HEBSI3KOM U BSI3KOCTH 6 4 2 2 - 2 p3*
KUJKOCTU
Tema 3: PexxuiMbl T€UE€HUS )KUIKOCTEHN Ormpoc,
4 2 2 - - 2
PO*
Tema 4: Ilorepu Hamopa Ha 6 4 2 2 - 2 Omnpoc,




JIMHEMHBIX COMPOTUBICHUSIX P3*
Tema 5: Ilorepu Hamopa Ha MECTHBIX 4 5 5 ) ) 5 Onpoc
CONPOTHUBIICHUSIX
Tema 6: McTeduenue sxuaKOCTH U3 Ormpoc,
. 6 4 2 2 - 2
OTBEPCTHUI U HACAJIKOB P3*
Tema 7: KaBHTaE[Hﬂ u 4 2 2 i i 2 Onpoc
TUAPABINYECKUN yaap
Tema 8: Hacocbl
Omnpoc,
13 11| 2 - 9 2 JIb*,
P3*
Tema 9: ['mapaBinUeCKUe CUCTEMBI Omnpoc,
P3*,
9 S) 2 3 - 4 Tecr*
No2
DK3aMeH, KOHTPOJIb 36
Beero| 144 |68 [ 34| 17 | 17 | 40 | 36

* P3 — pemrenue 3ana4, JIb — moaroroska gabopatopHoit pabotel, PO — moaroroBka pedepara; Tect —
MOATOTOBKA K TECTUPOBAHUIO.
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Monayns I. I'mpgpocratuka u
2 b 60 | 6 | 4 | 4 0 | 52
KHHEMAaTHKA KUJKOCTH
Tema 1: BBenenue B rufjpaBiuky
Tewma 2: CBoiicTBa )KUIKOCTEN
Tema 3: I'mnpocraruka,
Ormpoc,
TUJPOCTaTUYECKOE JaBJICHUE 26 4 2 2 0 22 p3*
Tema 4: OcHOBHOE YypaBHEHUE
THAPOCTATUKA
Tewma 5: 3akoH Apxumena
Tewma 6: 3akon [lackans
Tema 7: Kunematuka >xMIKOCTH Ompoc
A 34 | 4| 2| 2 0 | 30 poc,
Tema 8 VYpaBHeHHE HEPa3pBHIBHOCTH P3
MOTOKA KUJAKOCTH
Monyib 2. l'uaponnHamMuka 75 6 4 4 0 61
Tema 1: Huddepennmansubie
ypaBHEHHMs Disiepa A JBUKYLIEHCS
KUJIKOCTH Omnpoc,
Tema 2: VYpaBuenwe bepuymmm mna | 34 4 2 2 0 30 P3*,
MMOTOKAa  HEBSI3KOM U BSI3KOCTb PO*
KUIKOCTU
Tewma 3: PexxuMbl T€UEHUSI )KUIKOCTEH




Tema 4: TIlorepm Hamopa Ha
JIMHEUHBIX COMPOTUBIICHUSIX
Tema 5: IloTepu Hamopa Ha MECTHBIX
COMPOTHUBIICHUSIX
Tema 6: HcredyeHue XHUIKOCTU U3
OTBEPCTHUI U HACAJKOB Onpoc,
41 6 2 2 2 35 P3*,
Tema 7: KaBuranus u 5
TUPaBIUYECKUN yap
Tema 8: Hacocsl
Tema 9: I'mapaBandeckue CUCTEMBI
DK3aMeH, KOHTPOJIb 9
Beero| 144 | 18] 8 [ 8 | 2 [ 117 | 9

* P3 — pemenue 3ama4, JIb — moaroroska yraboparopHoit padotsl, PO — nmoaroroska pedepara; Tect —
MOAITOTOBKA K TECTUPOBAHHUIO.

4.2 Onucanue cooepicanus OUCYUNTIUHDL

Pazoen 1. l'uopocmamuxka u KuHeMAmMuUKa HcuoKocmu

Tema 1.1. Beeoenue 6 2udpagnuxy
[IpeameT ruapaBiIuku. MeToabl MPUMEHEHHUs 3aKOHOB TUApaBIUKA. OCHOBHBIC TIOHATHS U
omnpenenenus. neanbHas U peanbHas )KUIKOCTb. OTHOPOIHAS KUAKOCTb.

Tema 1.2. Csoticmsa scuoxocmeti

OcHoBHBIE (hM3MYECKHE CBOMCTBA JKUAKOCTH: TUIOTHOCTH U YIENbHBIM 00beM, yJelbHBINA BeC,
BA3KOCTb, CXKMMae€MOCTh, TEMIIEpaTypHOE paCUIMpEHHE. 3aBUCHUMOCTb OCHOBHBIX (DPU3HYECKUX
CBOMCTB KHUJKOCTEN OT TEMIIEpATyphl U IABJICHHUS.

Tema 1.3. 'uopocmamuxka, euopocmamuueckoe 0asieHue
Cunbl, IeWCTBYIOIIME B KHUAKOCTAX. HampsiokeHusl BbI3bIBa€MbIe B JKMJIKOCTSX MAaCCOBBIMU U
MMOBEPXHOCTHBIMY crjiaMH. [ MpocTaTHyecKoe TaBJICHUE U €ro CBOMCTBRA.

Tema 1.4. Ocnosnoe ypagHenue cuopocmamuxu
Juddepennnansabie ypaBHEHUS Ditnepa A Mokosmieiics xuakoctu. OCHOBHOE ypaBHEHHE
THJIPOCTATUKH.

Tema 1.5. 3axon Apxumeoa
3akon Apxumena. PaBHoBecue M yCTOMYMBOCTH Tel, MOTPYKEHHBIX B KHUAKOCTh. PaBHOBecue
TeJa, TUIABAIOIIEro Ha MOBEPXHOCTH KUIKOCTH.

Tema 1.6. 3axon [ackans
3akon [lackams. IIpocThle  TUApPABIMYECKHE  MAIIWHBI:  THAPABIMYCCKHIA  TIpecc,
THIPABINYECKUN aKKyMYJIATOP, THAPABINIECKUN MYJTbTUILUTHKATOP.

Tema 1.7. Kunemamuxa sxcuoxocmu

OcHOBHBIE OMNMpeNeNeHUss KMHEMAaTHKU: TPACKTOPUS IBUKEHUS YACTULBI KUJIKOCTH,
JWHHS TOKa, TpyOKa TOKa, DJJIEMEHTapHas CTPys, NOTOK, J>XHBOE CEYCHHE IOTOKa,
CMOYEHHBIN TIEpUMETp, TUAPABINYECCKUIN panuyc.

Tema 1.8. VpasHnenue nepaspvienocmu nomoxa #uUoKocmu
Pacxon xxuakoctu (00BEMHBIM W MAacCOBBIM), CPEIHUN PacxXxoid, CPEeAHSAST CKOPOCTh.
YpaBHEHHE HEPa3pPbIBHOCTH MOTOKA KUIAKOCTH.

Ilpakmuueckoe 3anamue 1. Ceoticmea scuoxkocmell.
Ilpakmuueckoe 3anamue 2. Ocnosnoe ypasHeHue cuopoCmamuxu.
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Ilpakmuueckoe 3anamue 3. 3axon Apxumeoa. 3axon Ilackans.
Ilpakxmuueckoe 3anamue 4. Kunemamuxa sccuoxocmu. Ypasnenue nepaspul6HOCmu nomoxka
AHcUOKoCmu.

Jlabopamopnas paboma 1. H3yuyenue omHOCUMENbHO20 NOKOA  HCUOKOCHU 80
epawjarowemcsa cocyoe.

DKCrepUMEHTAIbHOE — UccieoBaHue (OpPMBbI  CBOOOJHOM MOBEPXHOCTH JKUIKOCTH BO
BpamaromemMcsi cocyne. Pacder koopauHar 1o TeopeTHueckodl 3aBucuMocTH. lloctpoeHue u
CpPaBHEHHE SKCIEPUMEHTAIbHBIX M TEOPETHYECKUX TpaUKOB KOOpAUHAT KPUBOM CBOOOAHOM
MOBEPXHOCTU KaK (PYHKIIMU PACCTOSTHUS 10 OCH BpallleHUSs.

Jlabopamopnasa paboma 2. Hzyuenue pexcumos 08UsHceHUA HCUOKOCHIU.
BusyanbHoe HaOMIO/IEHNE YCTOWYMBBIX JTAMHHAPHOTO U TYpOYJICHTHOTO PEXKHUMOB JIBHKCHUS
Bozbl. Onpenenenue KkpurepueB PeliHob/ca, COOTBETCTBYIOIINUX YKa3aHHBIM PEKUMaM JIBIKCHHS.

Temwt pechepamos (06vem 7 - 8 1ucmos).

1. ITpubops! 11 U3MEPEHUs TIOTHOCTH JKUAKOCTH (IPUHIHIT JEHCTBUS, OTINIHSA).

2. [Tpubops! A7t U3MEPEHUS BA3KOCTH JKUAKOCTH (IPUHIMI JeHCTBUS, OTIINYHNSA).

3. Ha3nauenwue, ycTpoiCcTBO M IPUHIUI PabOTHI MMKHOMETPA U apEOMETpa.

4. Cuna tpeHus (cuia JIJOOOBOTO COITPOTHBIICHUS).

5. Ha3nauenue, ycTpOHCTBO M MPUHLUI PaOOThl KAIWUIIPHOIO BU3KO3UMETPA, BU3KO3UMETpaA C
MaJAIOIINM IIAPUKOM.

6. PesynpTupytomas ckopocts (CTokca).

7. Ha3nauenue, ycTpOHCTBO M MNPHUHLMII PaOOThl BU3KO3MMETPAa HCTEUEHUs], POTALMOHHOIO
BU3KO3UMETA.

8. Cuubl eficTByroLME HA chepuyecKue 0ObEKTHI C MalbIMU uuciaMu PeiiHonbaca.

9. Ha3naueHue, yCTpOWCTBO M TPUHIMI PaOOTHI TOPCHOHHOTO BHU3KO3MMETPA, BU3KO3MMETPA
Ournepa.

10. [TpuGops! A U3MepeHus AaBieHHs! (IPUHITUITBI ISHCTBHS, OTIIHYHS);

11. YcnoBust paBHOBECHS KUIKOCTEH B COOOIIAIOIINUXCS COCYIax.

Paszoen 2. I'uopoounamuka

Tema 2.1. /lugppepenyuanvuvie ypasnenus Jinepa 05 08UNCYUENCS HCUOKOCTU
Huddepennmanbable ypaBHEeHUS Diepa s ABMXKYIIEHCSl )KUKOCTH.

Tema 2.2. Vpasnenue Bepuynnu 01 nomoka Hess3Koll U 613K0CHb HCUOKOCMU

VYpaBHeHue bepHymnu 1id dJJI€MEHTapHOM CTPYHMKM TOKa. ODHEPreTUYECKHUH CMBICI
ypaBHeHusi bepuymnu. [Ibe30MeTpryYeCcKuii, CKOPOCTHON, T€OMETPUUYECKAN W TIOJHBIA HAMOPHI.
VpaBuenue bepHymnm nus  mortoka  Bs3koidl  kuuakocTu. Kosdpounment Kopuosuca.
I'eomeTpuyeckas uHTEepnpeTanys ypaBHeHUs: bepHym.

Tema 2.3. Pedxcumbl meuenus sHcuokocmei

OmnsiT PeltHonbaca, kputepuit (uncio) PeltHonbaca. Pexumel nBrxkeHus xuakoctu. O6mas
XapakTepUCTUKA JIAMUHAPHOTO M TYypOyneHTHOro TtedeHui. OCOOEHHOCTH CMEHBI PEXUMOB
TEYEHUS, BEpXHEE M HWXKHEE KpUTHueckue uMcna PeliHonbaca. OCHOBHBIE 3aKOHOMEPHOCTH
JIAMUHAPHOTO peknuMa TedeHrsi. OCHOBHbBIE 3aKOHOMEPHOCTHU TYpOYJIEHTHOTO PEKMMa TEUSHUSI.

Tema 2.4. [lomepu nanopa na TUHEUHbIX CONPOMUBTEHUSIX

[Torepn Hamopa Ha JIMHEWHBIX COMPOTUBICHHUAX MPU PA3IMUYHBIX PEKUMAaX TEUCHUS >KUIAKOCTH
(dbopmyna Jlapcu-Beticoaxa). Koaddurment muneinoro conporusieHust (hopmynbl Jlapcu, AmbTimyiis,
brnasmyca, KonsOpyka, [Ipanmis — Hukypanze, Konakosa, HHugpuncona).

Tema 2.5. I[lomepu nanopa na MeCmHbIX CONPOMUBTEHUAX
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Ilotrepn Hamopa Ha MECTHBIX COINpPOTHBIECHHMSAX IPU PANIUUHBIX PEKUMAX TEUEHHS KHUAKOCTH
(bopmyna Beiicoaxa). KoauimeHT MECTHOrO CONPOTUBJICHUS I BEHTHJICH, KOHYCOB, auadpar,
CY>KEHU, pacCIIUpEHU U T.10.

Tema 2.6. Hcmeuenue sxcuoxocmu uz omeepcmuil U HACA0OK08

Knaccudukanuss orBepctuii u HacaakoB. lcreueHue KHUIKOCTU Yepe3 OTBEPCTHUS B TOHKOU
CTEHKE IpU TOCTOSHHOM YpoBHE. VcTedeHue >KHUIKOCTU depe3 OTBEPCTHS B TOHKOHM CTEHKE HpHU
NepeMEeHHOM ee yYpoBHe. McTeueHne KUIKOCTH Yepe3 HacaIKu.

Tema 2.7. Kasumayus u euopasiuueckutl yoap
dusuueckas npuponaa kKaButauuu. Yucino kaButauuu. ['mapaBiaudeckuit ynap (mpsiMoit
THAPABIMYECKHUN yaap, He psiMoit). opmyna KykoBckoro. Criocodsr 60ps0BI ¢ THAPOYIApAMH.

Tema 2.8. Hacocwr

Tunsl, BUIBI HAacocOB (LEHTPOOEKHBIM, IIecTepeHYaThlil, BUHTOBOM U 1p.). OcoOEHHOCTH
KOHCTPYKLUHU, paboThl. [IpuHuMIBEI neicTBus ruapouniauHapoB. Kiaccudukanus u npumeHeHue
THIIPABINYECKUX (PHIBTPOB, PUHIIMITEI MX pabOTHI, TOTEPU HATIOPA, YCTPOUCTBO (HIIBTPOIIECMEHTA.
YcrpoiicTBO M BUABI TMApopacnpenenuTeneii. Pasmenienue ruapaBinyeckoro o00pynoBaHUs s
TEXHUYECKOTO OCHAICHHS MPOU3BOJICTBEHHOTO Iexa, pabodyero mecrta. OCOOCHHOCTH MOHTaXKa
I'MJIpaBIndecKoro ooopynoBanus. OCHOBHBIE M BCIIOMOTaTeJIbHbIE MaT€PHAIbL.

Tema 2.9. 'uopasnuueckue cucmemvl

Bunpel u tunel rugpaBiudeckux cucteMm. CocraB THAPABINYECKOW CHUCTEMBI, €€ OCHOBHBIC
aneMeHThl. COBpEeMEHHbIC (IIPOTPECCHBHBIC) METOJbI JKCIUTyaTallud TUAPABIMYECKHX CHUCTEM,
CrocOOBI  yCTpaHEHHWS HeucnpaBHOCTEH. (OCOOCHHOCTH MOHTaXKa THUAPABINYCCKHX CHCTEM.
OCHOBHBIE ¥ BCIIOMOTaTEJIbHBIC MaTEPHAIBL.

Ilpakmuueckoe 3anamue 5. Ypasnenue bepnynnu neeaskou u 643Kou HcuoKocmel.
Ilpakmuueckoe 3anamue 6. [lomepu nanopa Ha 1UHENHBIX CONPOMUBTEHUSIX.
Ilpakmuueckoe 3anamue 7. Hacocoi.

Ilpakmuueckoe 3anamue 8. [ uopasnuueckue cucmembl.

Jlabopamopnas paboma 3. H3yuenue KOHCMPYKUUU U  NPUHUURA  OellCIMEuUsA
UEeHMPODENHCHBIX HACOCOE.

N3ydyenue npuHIMNa AEHCTBUS LEHTPOOESKHBIX HACOCOB UM OCOOEHHOCTEH HX YCTpOICTBa.
PacueT 0CHOBHBIX apamMeTpoB pabOThI Hacoca.

Jlabopamopunas padoma 4. Uzyuenue KOHCMPYKyuu u RPUHUUNAG OEUCHEUA GUHMIOEbIX
Hacocos.

W3ydyenune mpuHLMIA AEWCTBUS BUHTOBBIX HACOCOB M OCOOEHHOCTEH MX ycTpoiicTBa. Pacuer
OCHOBHBIX ITapaMeTpoB pabOThI Hacoca.

Temwt pechepamos (06vem 6 - 7 n1ucmos).

. [Ipubops! a5t U3MEpEeHHs pacxo/aa KUAKOCTH (TIPUHIIAI TEUCTBUS, OTIHYHS).
. Pacxonomep BeHtypu.

. MONITHOCTEL MOTOKA KUIKOCTH.

. Ipunnun paboTel, yCTPOHCTBO 3KEKTOPOB.

. [lynbcarust ckopocTe, Hen30TpOIHas TYpPOYJIEHTHOCTb.

. Pabouas cxema npu ucciiejoBaHUM TypOYJIEHTHOTO PEXHMA y CTEHOK.

. ®opmyna u kodpduument [le3u, runpaBnuyecKkuil yKIOH.

. CrtocoObl CHUKEHMS ITOTEePh HAIopa.

. Knmaccudukanus orBepcTuii 1 HacaJoK MPU UCTEUEHUH SKUIKOCTH.

10. Mcteuenue »kuaKOCTH U3 OTBEPCTUN HACAJ0K IIPU IEPEMEHHOM YPOBHE JKUJKOCTH.
11. 3aK0oHBI TUIPOJUHAMUYECKOTO TTOJ00MS ITOTOKOB.
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5. VYY4EBHO-METOJUYECKOE OBECIIEYEHUE 1151 CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOIIINXCA

B 1menom BHeayauTOpHas caMOCTOATENbHas paboTa oOyyaromierocss Mpu M3y4eHHH Kypca
BKJIIOYAET B ce0s1 clenyroIue BUubl padoT:

—npopaboTka (U3y4eHHUE) MAaTEPUAJIOB JICKIIHA;

—YTeHHE U MPopaboTKa PEKOMEHI0BAaHHON OCHOBHOM U JIOTIOJIHUTEIILHON JINTEPATYPHI;

—IOATOTOBKA K MPAKTHYECKUM H JTa0OpAaTOPHBIM 3aHATHUSM;

—IOUCK M TPOpaboTKa MaTepuasoB u3 MHTepHeT-pecypcoB, IEPUOIMUECKON MeUaTH;

—BBINIOJTHEHUE IOMAITHUX 33aHuil B popme pedeparos;

—IOJrOTOBKA K TECTUPOBAHMUIO;

—IMOATOTOBKA K TEKYIIEMY M MUTOrOBOMY (IIPOMEXKYTOUHAs aTTeCTalllsl) KOHTPOJIIO 3HAHUH 110
JTUCLUIUINHE.

OcHOBHasi JIOJIS1 CaMOCTOSITENIbHOW paboOThl OO0YyYarOIUXCS HPUXOAMTCS HAa MOATOTOBKY K
IPAKTUYECKUM 3aHATHSM, TEMaTHKa KOTOPBIX IIOJHOCTBIO OXBAThIBAET COJAEpIKaHUE Kypca,
MIOATOTOBKY K TECTUPOBAHUIO, IOATOTOBKY pe(epaTos.

Jlnis mpoBeleHHsl MPaKTUYECKUX 3aHATHH, AJS CaMOCTOSITENbHOW pPabOThl HCHOJb3YIOTCS!
yaeOHo-MeTonuyeckue mocoousi — Momue B.A. T'mppaBnmka. YueOHOe mocoOwe Uil CTYACHTOB
MOPCKHUX crnernuanbHocTel. — [letponabnoBck-Kamuarckmii: Kamuatl TV, 2014. — 125 c.; Hoouc B.A.
Mexanuka SKMJAKOCTH W ra3za: ydeOHOoe 1ocobue s CTylAeHToB Hampasienuit 15.03.02
«TexHonoruueckre MamuHbl U obopynoBanue», 16.03.03 «XonoauibHas, KpUOTeHHAs TEXHHUKA U
CHCTEeMBI JKU3HeoOecneueHus» By30B peruona / [lerponasnoBck-Kamuarckuit: Kamuatl' TV, 2019. —
213 c., koHcnekT nekuuid — Hoouc B.A., Capaiikuna M.I1. TwnpaBiuka: KOHCHEKT JCKUWH IS
cryaentoB HarmpasieHust 15.03.02 «TexHomornyeckne MalvHbl 1 000PYIOBaHUE» OYHON U 3a0UHOU
¢dopm oOyuenusi / IlerponaBnoBck-Kamuarckuii: Kamuarl TV, 2020. — 50 c., meromuyeckue
yKkazanust — Hoouc B.A. I'mppaBnuka. Metoauueckue yka3aHMsl IO BBINOJIHEHHIO J1a00paTOPHBIX
paboT  ans CTYAEHTOB creuuanbHocTh 26.05.06 «OkcmioyaTanys CyAOBBIX HSHEPreTHYECKUX
ycTaHoBOK» M HanpasieHus 15.03.02 «TexHonornyeckue MalvHbl 1 000pyA0BaHNE» OYHOU (POPMBI
o0yuenus. — [lerponaBnoBck-Kamuarckuit: Kamuatl TV, 2018. — 62 c.

6. ®OHJ] OLIEHOYHBIX CPEJICTB JJI51 TIPOBEJEHUS ITIPOMEXKYTOYHOM
ATTECTAINHU OBYYAIOIIIUXCS ITO AUCIIUITJIMHE

@DOoHJI OIEHOYHBIX CPEJICTB MJisi TMPOBEACHUS MPOMEKYTOUHOM aTTeCTAMU OOYyJaroIIuXCs
MIpeJICTaBJICH B MPUIOKEHUH K pabodeil mporpaMMe JUCIHUIUIMHBI U BKIIIOYAET B ce0s:

— TMepeyeHb KOMIIETEHIIMM C YKa3aHHEeM HTamoB HX (OPMHUPOBAHHS B MPOIIECCE OCBOCHUS
00pa30BaTeNbHON MPOTPAMMBI;

— ONHUCaHHWE MOKa3aTeJIed U KPUTEPUEB OLICHUBAHUS KOMIETCHIMU HAa pPa3IMYHBIX 3Tamnax HMX
(hopmMupoBaHWs, OTIMCAHUE IITKAJT OTICHUBAHNS,

— TUMOBBIC KOHTPOJIbHBIE 3a/laHds WIM MaTepuanbl, HEOOXOAMMBIE [JIsl OIEHKW 3HAHUM,
YMEHH, HAaBBIKOB M (WJIM) OMBITA JEATEIBHOCTH, XapaKTEePHU3YIOIIUX dTambl (OPMUPOBAHUSL
KOMITCTEHITU;

— METOAMYECKHE MaTepHasbl, ONPEACISIOIINE MPOLUEAYPbl OLICHUBAHUSA 3HAHWUW, YMEHUH,
HABBIKOB U (MJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIONINX dTarbl (HOPMUPOBAHMS KOMITETEHITUH.

Bomnpocel Uisi NpoBe/ieHHsI MPOMEKYTOYHOMH aTTeCTAIIMH M0 JIHCIHILTHHE
(3x3amen)

1. Beenenue B ['mapaBnuky (IpeaMeT U €€ METON).

2. OCHOBHBIE CBOMCTBA KHAKOCTEH.

3. CBoiicTBa THAPOCTATHYECKOTO AaBiieHUs1. OCHOBHOE YpaBHEHUE THAPOCTATUKH.

4. 3akoH Apxumena (mIaBaHuE Tell, OCTOMYMBOCTH). 3akoH Ilackans (TuApaBIUYECKHE
MAIITUHBI).
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5. OcHOBHBIC MOHATHS KMHEMATHUKH KUAKOCTU (JIMHUS TOKa, TpyOKa Toka, CTpyilka
TOKa, MOTOK, THAPABINYECKUN paguyc).

6. Pacxoxa )xuakocTu. YpaBHEHHE HEPa3pbIBHOCTU MOTOKA KUJKOCTH.

7. YpaBHeHMe bepHyIuIn IS 2JIEMEHTApHON CTPYMKHU TOKA UIEAIBbHON )KUIKOCTH.

8. YpaBuenue bepHyim 11t mOTOKa BA3KOH (peajbHON )KUJIKOCTH ) KHIKOCTH.

9. JluneliHple W MeCTHbIE IOTEpU Hamopa. ['eomerpuueckas MHTEpHpPETALMs YpaBHEHUs
bepnymu.

10. U3mepenue pacxosa U CKOPOCTH ABHIKEHHUS KUIKOCTEH. TUIIBI pacX010MEPOB.

11. PesxxuMbl IBUKEHUS )XKUIKOCTH (ynucio PeliHonbpaca).

12. OOmass XapaKTepHCTHKa JaMHHApPHOTO M TypOyJeHTHOro TtedyeHuil. OcCoOEHHOCTH
CMEHBI PEXUMOB TEUEHUS, KpUTHUECKUE 3HaUeHus Kpurepus PeiiHomabca.

13. JlamuHapHbBINA pEKUM TCUCHHS.

14. TypOyneHTHBIH pexuM TeueHus. MexaHu3M TypOyIeHTHOTO TIOTOKA.

15. [lorepu Hamopa mpu JaMUHAPHOM, TYpOYJI€HTHOM pEXKHUME TCUCHUS.

16. KosddummenT TMHEHHOTO CONMPOTHUBIICHHS, IEPOXOBATOCTD.

17. OnpeneneHue norepp Haropa sk TpyO HEKPYIIIOrO CEUSHHSI.

18. MecTtHble TIOTEpH HAMopa.

19. l'uapoaunamMudeckoe nogodue u MoAeIupoBaHue MOTOKOB. Kputepun nogoousi.

20. Ucreuenune KUAKOCTH U3 OTBEPCTHI M HACAJIOK.

21. [IpsAMoil m HenpsAIMOW TUAPABINYECKUMN yaap.

22. KaBuranusi.

23. Tunsl ¥ BUIOBI HACOCOB.

24. Oco0eHHOCTH PacyeToB PAa3IUYHBIX THIIOB M BUIOB HACOCOB.

25. 'mapaBnudeckoe 000pynOBaHUE.

26. OcOOEHHOCTH PacyeTOB TUAPABIMYECKOTO 000PYIOBAHUS

27. PasMemieHwe TUAPABIMYECKOrO OOOPYIOBAHHS S TEXHUYECKOTO  OCHAIICHHUS
MIPOM3BOJICTBEHHOTO 11€Xa, padoyero MecTa;

28. Oco0EHHOCTH MOHTaXa THPABIMYECKOT0 000pYy10BaHHUS.

29. OCHOBHBIE U BCTIOMOTATEIbHBIE MaTEPUAIIBI.

30. I'mapaBauvecKre CUCTEMBI.

31. Oco6eHHOCTH pacyeTOB IT'HIPABINYECKUX CUCTEM.

7. PEKOMEHAYEMAS JIMTEPATYPA

7.1. Ocnosnaa numepamypa

1. bproxanos O.H. OcHOBBI TUJPaBIUKH U TEINIOTEXHUKU: yueOHUK, 20006r.

2. Nonuc B.A. I'mapaBnuka. YueGHOe mmocobue Ui CTyJI€HTOB MOPCKUX CIIEUAIbHOCTEH. —
[Terponasnosck-Kamuarckuii: Kamuarl TV, 2014. — 125 c.

3. Nomuc B.A. MexaHuKa >KHIKOCTH M raza: yueOHOe 1MocoOHe Ui CTYIEHTOB HalpaBiIeHUIH
15.03.02 «TexHonorn4yeckue MamuHbl U obOopymoBanue», 16.03.03 «XomomunpHas, KpHOTEHHAas
TEXHHKa M CHUCTEMBbl JKHM3HeoOecmeueHus» BY30B peruona / IlerponasnoBck-Kamuarckuii:
KamuarI'TV, 2019. - 213 c.

7.2. /lonoanumensvhas aumepamypa

1. Jlenemkun A.B., Illeitnak A.A., Muxaimua A.A. ['mapaBivika U TUAPOMHEBMOIPUBO:
yueb. mocobwue. - 3-e u3a., — M.: MI'1Y, 2005 r. — 352 c. (3 mr)

2. Kynunos B.A., Kapramos D.M. I'mnpasnuka. - 3-¢ u3a., — M.: Beiciras mkona, 2008 1. —
199 c. (3 )

3. Monuc B.A., Capaiikuna W.I1. 'mapaBauka: KOHCIIEKT JEKIUHA AJII CTYJEHTOB HAIpPaBIICHUS
15.03.02 «TexHonoruyeckhue MamIMHBI U 000OpYyJOBaHME» OYHOW W 3a04HOM ¢dopMm oOyueHus /
[Terpomasnosck-Kamuarckuii: Kamuarl TV, 2020. — 50 c.
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8. IEPEYEHb PECYPCOB NTH®OPMAILIMOHHO-
TEJJEKOMMYHUKAIIUOHHOM CETU «AHTEPHET»

Jist moBbimeHust 3G(EKTUBHOCTH CAMOCTOSTEIBLHOW pabOThI CTYIEHTAM PEKOMEHIYeTCs
HCIIOJIb30BATh:

1. http:// www.techgidravlika.ru/

2. http:// www.gidrostanok.ru

3. http:// hydmarket.ru

4. http:// www.hydromehanika.ru

5. Caiir OBC OO0 «M3natenbctBo JIAHbY»: [DnmekTponHsbIil pecypc]. - Pexum gocryna:
http://e.lanbook.com;

6. Caiir Poccuiickoif TocygapcTBEHHOW OMONMMOTEKH: [DJNEKTpOHHBIN pecypc]. - Pexum
noctyna: http://www.rsl.ru/.

9. METOJANYECKUE YKA3AHMSA 151 OBYUYAIOIUXCS IO OCBOEHUIO
JUCHMUILIAHBI

MertoauKa MpenojaBaHus JaHHON JUCIMIUIMHBI MPEAINOoJaraeT YTCHUE JIEKIUM, MPOBEICHUE
NPAaKTHYECKUX, JabOpaTOPHBIX 3aHATHH, TPYIIOBBIX ¥ HWHAWBUAYAIbHBIX KOHCYJIbTAIIMH II0
OT/IENIbHBIM (HanboJjiee CIOXKHBIM) CreNUu(PUIeCKMM MpodieMaM JUCHUIUIMHBL. [IpexycMoTpena
caMoOCTOsATENIbHAasE paboTa CTYIEHTOB, a TakXKe IPOXOXICHHE aTTeCTAMOHHBIX MCIBITAHUI
(ox3amen).

Jlekyuu TOCBSIAIOTCS PACCMOTPCHUIO HAWOOJIce BAaXKHBIX KOHICTITYAJbHBIX BOMPOCOB: O
CBOMCTBAX JKUIKOCTEH, 3aKOHAX T'MIPOCTATHKH, KMHEMATHKH, THAPOJANHAMHUKH, O TOTEPSAX Haropa
0P JBIOKEHHH OKHJIKOCTEH, O pacdyerax HM I10A0Ope THAPABIMYECKOro 00OpYIOBaHU,
THAPABIMYECKUX CHCTEM. B X0/1e JIEKIMi 00y4YaroIMMCs CAEAYET MOArOTOBUTh KOHCIEKTHI JIEKIIHIA:
KpaTrko, CXEMaTH4YHO, IOCJIENOBATEIbHO (PUKCHPOBATH OCHOBHBIE  IOJIOKEHHsI, BBIBOJIBI,
(bopMyITHPOBKH, OOOOIIEHHUS; MOMEYaTh BaKHbIE MBICIH, BBIACTATH KIIIOYEBBIE CIIOBA, TEPMHHBI,
NPOBEPATH TEPMHUHBI, TOHATHS C ITOMOIIBI0 DHIMKJIONEIHIA, CJIOBApei, CHPAaBOYHHKOB C
BBIITUCHIBAHUEM TOJKOBAaHHA B TETPajb, O0O3HAYUTH BOMPOCHI, TEPMUHBI, MaTepHal, KOTOPBIA
BBI3BIBAET TPYJHOCTH, IIOMETUTH M ITONBITATHCS HAMTH OTBET B PEKOMEHIyeMO# suTeparype. Eciu
CaMOCTOSITEIILHO HE yIaeTcsl pa3o0parbcsi B MaTepHajie, HEOOXOAUMO CHOPMYIHPOBATH BOMPOC H
3a/1aTh TPETIOIABATENI0 HA KOHCYJIBTAIINH, HA TA00PATOPHOM HITH Ha MPAKTHIECKOM 3aHATHH.

Ilenvio nposedenus npakmuueckux 3aHamuil SBISETCS 3aKpeIUICHHE 3HAHUK 00yJaroNMXCs,
MOJYYEHHBIX MMH B XOJ€ M3y4EeHUS MUCIUIUIMHBI Ha JIEKIUAX U CAaMOCTOSTENBbHO. IIpakTHdeckue
3aHSATHS TIPOBOIATCS B (POPME PEIICHUS TUITOBBIX 3a/1a4 AUCIUIUINHBI.

Ienvro nposedenus navopamopHvix 3aHamuil SBISETCS TPUOOPETCHHE O0YJAIOIIUMUCS
OMbITAa PEHICHUS Y4eOHO-HCCIIEIOBATEILCKUX M PEaTbHBIX MPAKTHYECKUX 3a7ad Ha OCHOBE
MU3Y4EHHOTO TEOPETHYECKOTO MaTepHaia; OJKCIIEPUMEHTAILHOE TIOATBEPKICHHE M IPOBEPKA
CYIIECTBEHHBIX TEOPETHIECKUX MOJOKEHHI, YMEHHE PelIaTh MPAKTHIECKUE 3aauH.

10. KYPCOBOM ITPOEKT (PABOTA)

BeinosnHeHne KypcoBoro mpoekTa (padoThl) HE MPEIYCMOTPEHO YICOHBIM TIAHOM
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11. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCIIOJb3YEMBIX ITPUA

OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTIPOLECCA ITO JUCIUIIVIMHE,
BKJUIIOYAA IEPEYHEHD ITPOI'PAMMHOI'O OBECIIEYHEHUA U UTHOOPMALIMOHHO-

CITPABOYHbIX CUCTEM

11.1 Ilepeuenv unghopmayuoHHbBIX MEXHOI02UI, UCHOILIYEMBIX NPU OCYULECMEIEHUU

06pa3oeam €JIbH020 npouecca.

— HCIHOJb30BaHUE CIaA-IIpe3eHTALMH;

— H3yYeHHE HOPMATHUBHBIX JOKYMEHTOB Ha O(QHUIMAIBHOM CaiTe (enepaibHOro opraHa
HCIIOJIHUTEJIBHOM BJIACTH, a TAK)KE B CIIPABOYHO-TIPABOBOI CUCTEME;

— MHTEpPAKTUBHOE OOIlEHHE C O0YyYaroIIMMHCS U KOHCYJIbTUPOBAHUE B AJIEKTPOHHOU
nH(popMalMOHHON 00pa30BaTeNbHON cpee.

11.2 Ilepeuenv npozpammmnozo obecneuenHus, UCHONALIYEMO20 NPU  OCYULECMEIEHUU

06pa303ameﬂbnozo npovyecca

HpI/I OCBOCHHH NUCHHUIITIMHBI UCIIOJIB3YCTCA JIMICH3MOHHOC IPOIPaAMMHOC o0OecIieucHueE:

orepanMoHHble cucTeMbl Astra Linux (WiaM WHas omepalyioHHas CHCTeMa, BKJIIOYEHHAs B
peecTp OTeYECTBEHHOT'O MPOrPaMMHOT0 O0ecTieueHus);

KOMIUIEKT OpHCHBIX mporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO MpOIECcCOpa, MPOTrpaMMBI
paboTBl C DSIEKTPOHHBIMH TaOJMIAMH, IPOrPAMMHBIE CPEACTBA PENAKTUPOBAHUS H
JIEMOHCTPALIUU TTPE3ECHTALIHH );

Iporpamma IpoBEPKH TEKCTOB HA IIPEIMET 3aUMCTBOBAHUS «AHTHUILIArUAT.

11.3 Ilepeuensv ungpopmayuonno-cnpagouHsIxX cucnem

crpaBouHO-TIpaBoBast cuctema Koncynprant-mutroc http://www.consultant.ru/online;

HayuHast onekTpoHHas Oubmmorexka «eLIBRARY.RU» (oGecneunmBaromas a0OCTym K
npodecCHOHaIbHBIM 0a3aM JTaHHBIX, WHGOPMAIMOHHBIM CIPABOYHBIM W  TTOHUCKOBBIM
cuctemam) http://elibrary.ru/.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUMITJINHbI

Z[J'IH IMPOBCACHUA 3aHATHH JIEKIIHOHHOT'O TUIIA, HNPAKTHYCCKUX 33.H5[TPII>1, Ha60paT0pHBIX

3aHSATHH, TPYIIOBBIX W MHIUBUAYAIBHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOJS U TPOMEKYTOUHON
arrectauun — yuyeOHas ayautopus Ne 3-203 ¢ xommiiekToM yueOHOH mebenu, 1abopaTOpHBIMHU
yCTAaHOBKaMHM, JaOOpaTOPHBIMH CTEHIAAMU. AYIUTOpUS MOXKET OBbITh HCHOJb30BAHBI M IS
CaMOCTOSITENIbHOM pabOThl 00Yy4arOIINXCS.

— JIOCKa ayJIMTOpHasd,

— MyJIbTUMeuitHOe 000pyaoBaHue (HOYTOYK, IPOEKTOP);

— Tpe3eHTalluu 10 TeMaM Kypca,

— YcTaHOBKa [T U3YY€HHSI OTHOCUTEIBHOTO TTOKOSI )KUKOCTH BO BPAILIAIOLIEMCSI COCY/IE;

— YcraHOBKa 1715 U3y4eHHs peXKUMOB ABkeHus xunkocty (I[Ipudop Peiinonbaca);

— JlaGopaTtopHbIil CTeH] 17151 U3yYeHHUs] KOHCTPYKIIMK U MPUHIUIA JIEHCTBUS HEHTPOOEKHBIX
HAacoCOB,;

— JlaGopaTopHblil cTeHA A7 HU3Y4YeHHs] KOHCTPYKUMU U TPUHIMUNA JEUCTBUS BHUHTOBBIX
HAacOCOB.
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