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1. IEJIM Y 3AJJAYM YUEBHOM JUCHUATIINHBI

Llenpt0 OCBOCHMS IUCHUILUIMHBI «[ UApaBIMKa» SBISIETCS H3Y4YEHHE OCHOB THUIPOCTATHKH,
KMHEMAaTUKH, TUAPOJAMHAMUKH, IOJYYEHHE IPEACTABICHUS O 3aKOHOMEPHOCTSX paBHOBECUS U
JBYKEHUS )KUJKOCTEH, OCBOCHHE METOOB pacyeTa U aHaJIn3a MPOLECCOB TEUCHUS, TPOSKTUPOBAHUS
TMJIPABINYECKUX CHUCTEM, Pa3BUTUS HABBIKOB MH)XXEHEPHBIX PACUETOB U OBJAJEHUE METOIUKOMN
pelIeHus OCHOBHBIX 3aj1a4 TUPABIUKH.

OcCHOBHBIE 3a0auu Kypca:

- IpHOOpeTeHNE TIYOOKHUX 3HAHUN O CYHITHOCTH U 3aKOHOMEPHOCTSIX POLIECCOB THIPOCTATUKH,
KMHEMaTHUKH, THAPOJIMHAMUKH;

- IPUOOPETEHNE HABBIKOB MOJICIIMPOBAHUS PA3IMYHBIX THIPABINYECKUX MTPOIECCOB;

- npuoOpeTeHre HEOOXOMUMBIX 3HAHMM O Ha3HAYEHUHU, YCTPONCTBE M IpPHUHLUIE ACHCTBUS
THJIPABINYECKOT0 000pyI0BaHMS, BCIOMOTAaTEIbHBIX MAaTePUAJIOB,;

- NpUOOpeTeHHEe 3HAHMM O CYIIHOCTH M 3aKOHOMEPHOCTSX IPOLIECCOB, MPOTEKAIOIIUX B
THJIPABINYECKUX CUCTEMAX;

- OBJIaJICHUE METOAMKAMU pacueTa M Hoadopa THApaBIMYECKOro 00OpYyJOBaHUS, METOAMKH
pacuera THIpaBINYECKUX CUCTEM;

- U3y4€HHUE METOJIOB MOHTaXa U HAJA/IKU I'MJIPABIMYECKOro 000py10BaHHUS;

- TONYYCHHWE TPEJCTABICHUS O TMpaBWiaX M HOPMax pa3MEHICHUS TUAPABINYECKOTO
000pyJI0BaHUS HAa IPOU3BOJICTBE, IIPU OCHAIIEHUU pabOYUX MECT;

- U3yYEHUE MMPOTPECCUBHBIX METOAOB IKCILTYaTallMH THAPABIMIECKAX CUCTEM U 000PYI0BaHUSL.

B npornecce u3ydeHus AUCHUIUIMHBI CTYACHT JOJIKEH:

3HaTh:

- OCHOBHbIE TOHATHSI, 3aKOHBI M MOJI€IM CTATUKU, KHHEMAaTUKU W JMHAMUKH JKUIKOCTEH;
- METOJbl MaTeMaTHYeCKOTO aHalli3a W MOJCIMPOBAHUS THUAPABIMYECKUX IPOIECCOB (TEOpHUs
10J100US TUAPABINYECKUX SIBICHUI).
Ymers:
- IPUMEHATh OCHOBHBIE TIOHATHS, 3aKOHBI U MOJIEIM CTATUKH, KHHEMATUKUA W JUHAMHUKHU SKUKOCTEH;
- TIPUMEHSATH METOJbl MAaTEeMAaTUYECKOTO aHaM3a M MOJACITHPOBAHUS  THUAPABIMYECKUX
MIPOLIECCOB (TEOPHs 0100 THAPABIMYECKUX SBICHUH).
Baanern:
- OCHOBHBIMH MOHATHSMH, 3aKOHAMU M MOJIEISIMUA CTATUKU, KHHEMAaTUKU W JUHAMHKH KUAKOCTEH;

- METOJaMH MaTeMaTH4YeCKOrO aHajM3a W MOJCIMPOBAHHS  THAPABINYECKHX IPOIECCOB

(Teopus mogoOUs TUAPABIMUECKUX SBICHUN).

2. TPEBOBAHMA K PE3YJIBTATAM OCBOEHUSA JUCIUITJIMHDbI

[Ipouecc wu3yueHMs AMCUUIUIMHBI HampaBlieH Ha (QOpMUpOBaHUE MPOPECCHOHATBHON
KOMIIETEHIINH:

OIIK-1 — cnoco0eH MpUMEHSATh €CTECTBEHHOHAYYHbIE M OOIEMHKEHEPHbIE 3HAHUS, METObI
MaTeMaTHYECKOro aHAJIN3a U MOJAEIMPOBAHUS B IPO(PECCHOHATBHOMN e TENbHOCTH.



HnaHpreMHe PE3YIIBTAThI O6y‘IeHI/I$I IIpU U3YYCHUHU AVCHUILINHBI, COOTHECCHHBIC C IINIaHUPYEMBIMU

pe3yabTaTaMi OCBOCHUS 00pa30BaTeIbHON MPOTrpaMMbl

Kon IInanupyembie Kon u I[nanupyemslii pe3yasTar Kon nmoka3arens
KOMIICTEH Pe3YJILTATEI 0CBOCHHH HaNMeHOBaHHe o0yuyeHust OCBOEHHUS
- odpa3oBaTeabHOIl HHANKaTOpa MO AUCHMILINHE
NPOrpaMmbl pocrukenus IK
N-1omk-1: 3HaTh:
3Haer METOJBI | - OCHOBHBIE TOHSATHS, 3aKOHBI 3 (ONK-1)1
MaTeMaTHIeCcKOTro u MOJCTH CTAaTHKH,
aHam3a U | KHHEMaTUKU WM JUHAMHKH 3 (OIK-1)2
MOJIEIMPOBAHMS B | JKHJKOCTEH;
poQeCCHOHANBHON | - METOJIBl MaTeMaTH4ecKOIro
JeATEILHOCTH aHanM3a M MOJEIUPOBAHUS
WUI-20mk-1: TUJPABINYECKUX  IPOLIECCOB
Ymeer mnpuMeHATh | (Teopus nojoous
€CTCCTBCHHOHAYYH | TUAPABINYCCKUX SIBJICHH).
ble
00IIEeHH)XKEHEPHBIE
3HaHUS YMmerh: Y (OIIK-1)1
CriocoOeH IpUMEHSTh WJ-3omk-1: - IPUMEHATH  OCHOBHBIC
€CTECTBCHHOHAYYHEIC Bnaneer MMOHATHUS, 3aKOHBI W MOJCIH Y (OIIK-1)2
o0IenHKeHEPHbIC 3HAHNUS, HaBBIKAMHA CTaTHKH, KHHEMaTHKH "
OIIK-1 METOIbI MATEMATHYECKOTO TPUMEHEHUS JTMHAMUKH KHUIKOCTCH;
aHaJIKM3a ¥ MOJIEJIMPOBAHUS B | €CTECTBCHHOHAYYH | - MPUMEHSTh METOJIBI
npodeccroHabHO BIX MaTeMaTHYeCKOTo aHajiu3a |
JIeSITeIIbHOCTH OOILIEUHKEHEPHBIX | MOAEIUPOBAHUS
3HAHMH, METOAOB | FMIPABJIMYECKHX IPOIIECCOB
MaTeMaTH4eCcKOro (Teopus nonoous
aHaIM3a U | THAPABINYECKUX SIBICHUI).
MozienmpoBanus B | Buagern: B (OIIK-1)1
HOpo(eCCHOHATBEHON | -  OCHOBHBIMH — MOHATHAMH,
JIeSITEIbHOCTH 3aKOHAMH " MOJCISIMHA B (OIIK-1)2
CTaTHKH, KHHEMaTHKH "
JVUHAMUKH SKUJIKOCTEH;
- METOJ]AMH MaTeMaTHIECKOTO
aHalnM3a M MOJEIUPOBAHUS
THPABJIMYECKUX  MPOIIECCOB
(Teopus moo0ous
THJIPABJIMYECKHX SBJICHUI).

3. MECTO JUCHUATIJIMHBLI B CTPYKTYPE OBPA3OBATEJLHOM ITPOT'PAMMBI

JucnuiuimHa «['mapaBnuka» - oOs3aTellbHas IUCLHMIIMHA B CTPYKType 00pa3oBaTeIbHOMN
nporpamMmsl. JIMCIUIUIMHA ONUPAETCS HA TaKUe AUCHUIUTUHBL: (PU3UKA, XUMHUSL.

3HaHMS, YMEHHUS M HAaBBIKM, IOJyY€HHbIE OOYYAIOUIMMHCS B XOJA€ H3YUYEHHs IHUCLUILIMHBI
«'mapaBnukay, HEOOXOAUMBI JJIS U3YYEHUS TaKUX JUCHHIUINH, Kak «TernorexHuka», «MexaHuKa
KHUJKOCTU U Traszay, «Pacuer M KOHCTpyHMpOBaHHE MalllMH U 000pyAOBaHHSA HE(TAHBIX U Ta30BBIX
IIPOMBICIIOB» W [Jp., @ TakKXe i BbBIIOJHEHUS KypCOBBIX IIPOEKTOB U  BBINYCKHOMN
KBaJIN(DUKAIIMOHHOM paboTHI.



4. COAEP)KAHUE JUCIUIIJINHBI

4.1 Temamuueckuili n1an OUCUUNTUHDL

Ounas popma obyuenus
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Paznen 1. I'mapocraTuka " Ormpoc,
KHUHEMATHKA JKUJIKOCTH P3*,
52 32 | 16 8 20 JIb,
PO*,
Tect*
Tewma 1: BBeneHnue B ruipaBiuky. 4 5 5 i i 2 Onpoc
Tewma 2: CBolicTBa KUIKOCTEN 6 4 5 5 i 5 Ogggc,
Tema 3: I'mnpocraruka, Omnpoc,
4 2 2 - - 2
THAPOCTATUYECKOE JIABJICHHUE. 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 Ompoc,
P3*
Tema 7: KunemaTuka >KMJIKOCTH. 10 6 5 i 4 4 Onpi)kc,
JIb
Tema 8: YpaBHeHue Hepa3pbIBHOCTU Omnpoc,
%
IIOTOKA KUAKOCTH 6 4 9 9 i 2 P3 g
Tect
Nol
Paspen 2. I'mapoaunamuka Ormpoc,
P3%*,
56 36 | 18 9 9 20 JIb,
PO*,
Tect*
Tema l: HuddepennmansHele
ypaBHEeHHs Disiepa Uil IBUXKYIencs 4 2 2 - - 2 Omnpoc
KHUJKOCTH
Tema 2: YpaBHeHue bepuymm mis
N Omnpoc,
MMOTOKAa  HEBSI3KOM U BSI3KOCTH 6 4 2 2 - 2 p3*
KHUJKOCTU
Tema 3: PexxuiMbl T€UE€HUS )KUIKOCTEHN Ormpoc,
4 2 2 - - 2
PO*
Tema 4: [Ilotepu Hamopa Ha 6 4 2 2 - 2 Omnpoc,




JIMHEMHBIX COMPOTUBICHUSIX P3*
Tewma 5: Ilorepu Hamopa Ha MECTHBIX 4 5 5 ) ) 5 Onpoc
CONPOTHUBJICHUSIX
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 nabopatopHoit pabotel, PO — moaroroBka pedepara; Tect —
MOJITOTOBKA K TECTUPOBAHUIO.

3aounas ¢popma obyuenus
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Monayns I. I'mpgpocratuka u
2 b 60 | 6 | 4 | 4 0 | 52
KHHEMAaTHKA KUJKOCTH
Tema 1: BBenenue B rufjpaBiuky
Tema 2: CBoiicTBa KUIKOCTEN
Tema 3: I'mnpocraruka,
Ompoc,
TUAPOCTATHYECKOE TaBJICHUE 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
ypaBHEHHUs Diniepa A JBUKYLIENCS
KUJIKOCTH Omnpoc,
Tema 2: VYpaBuenuwe bepnymmm nmnsa | 34 4 2 2 0 30 P3*,
MMOTOKAa  HEBSI3KOM U BSI3KOCTH PO*
KUIKOCTU
Tewma 3: PexxuMbl T€UEHUSI )KUIKOCTEH




Tema 4: TIlorepm Hamopa Ha
JIMHEWHBIX COMPOTUBIICHUSIX
Tema 5: IloTepu Hamopa Ha MECTHBIX
COMPOTHUBIICHUSIX
Tema 6: HcredyeHue XHUIKOCTU U3
OTBEPCTHI 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 padbotsl, PO — nmoaroroska pedepara; Tect —
MO/ITOTOBKA K TECTUPOBAHMUIO.

4.2 Onucanue cooepicanus OUCYUNTIUHDL

Pazoen 1. l'uopocmamuka u KuneMamuKka HcuoKocmu

Tema 1.1. Beeoenue 6 2udpagnuxy
[IpeameT ruapaBiauku. MeToabl MPUMEHEHHS 3aKOHOB TUApaBIWKA. OCHOBHBIC TIOHSATHS U
omnpenenenus. neanbHast v peanbHas )kxUIKOCTb. OTHOPOIHAS KUAKOCTb.

Tema 1.2. Csoticmsa scuoxocmeti

OcHoBHBIE (hM3MYECKHE CBOMCTBA KUAKOCTH: IUIOTHOCTh M yJENbHBIA 00BEM, YACIHHBIN BeC,
BA3KOCTh, CXKHMMAaeMOCTh, TEMIIEpaTypHOE pAaCUIMpEHHE. 3aBUCHUMOCTb OCHOBHBIX (DPU3NYECKUX
CBOMCTB XKUJKOCTEH OT TEMIIEPATyphl U JABJICHMUS.

Tema 1.3. 'uopocmamuxka, euopocmamuueckoe 0asieHue
Cunpl, IeHWCTBYIOIIME B KHUAKOCTAX. HampsikeHus BbI3bIBaeMble B JKUIKOCTSIX MAacCOBBIMHU H
MMOBEPXHOCTHRIMY crjiaMH. [ MpocTaTHyecKoe TaBJICHUE U €ro CBOMCTBA.

Tema 1.4. Ocnosnoe ypagHenue cuopocmamuxu
Juddepennnanbabie ypaBHEHHUS Dilnepa A mokosmieics xuakoctu. OCHOBHOE ypaBHEHHE
THJIPOCTATUKH.

Tema 1.5. 3axon Apxumeoa
3akon Apxumena. PaBHoBecue M yCTONYHMBOCTH TeJN, MOTPYKEHHBIX B XKUAKOCTh. PaBHOBecue
TeJa, TUIABAIOIIEro Ha MOBEPXHOCTH KUIKOCTH.

Tema 1.6. 3axon [ackans
3akon [lackams. IIpocThle  TUApPABIMYECKHE  MAIIWHBL:  THAPABIMYECKHHA  Tpece,
THIPABINYECKUN aKKyMYJIATOP, THAPABINYECKUN MYJTbTUILIHKATOP.

Tema 1.7. Kunemamuxa sxcuoxocmu

OcHOBHBIE OMNMpeNeNeHUss KMHEMAaTHKU: TPACKTOPUS IBUKEHUS YACTULBI KUJIKOCTH,
JWHHS TOKa, TpyOKa ToKa, DdJIEMEHTapHas CTpPysd, IMOTOK, J>XHBOE CEYCHHE I0TOKa,
CMOYEHHBIN TIEpUMETp, TUAPABINYECCKUIN panuyc.

Tema 1.8. Vpasnenue HepazpvléHocmu NOMOKa H#CUOKOCMU
Pacxon xxuakoctu (00BEMHBIM W MAacCOBBIM), CPEIHUN PacxXxoid, CPEeAHSAST CKOPOCTh.
YpaBHEHHE HEPa3pPhIBHOCTH MOTOKA XHUJIKOCTH.

Ilpakxmuueckoe 3anamue 1. Ceoticmea scuoxkocmeli.
Ilpakmuueckoe 3anamue 2. Ocnosnoe ypasHeHue cuopoCmamuru.
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Ilpakmuueckoe 3anamue 3. 3axon Apxumeoa. 3axon Ilackans.
Ilpakxmuueckoe 3anamue 4. Kunemamuxa sccuoxocmu. Ypasnenue nepaspul6Hocmu nomoka
AHcUOKoCmu.

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

DKCrepuMEHTAIbHOE — UcciieoBaHie (OpMbI  CBOOOAHOW TMOBEPXHOCTH KHAKOCTH  BO
BpamaromeMcss cocyne. Pacduer koopamHar 1o TeopeTuueckoil 3aBucuMocTH. llocTtpoenue u
CpPaBHEHHE SKCIEPUMEHTAIBHBIX M TEOPETHUECKUX TIpadUKOB KOOPAMHAT KPHUBOW CBOOOHOM
MOBEPXHOCTU KaK (PYHKIIMU PACCTOSHUS 0 OCU BpallleHUsI.

Jlabopamopnas paooma 2. U3yuenue pexrcumos 08UIiceHUA HCUOKOCHIU.
BusyanbHoe HaOMIO/IEHNE YCTONYMBBIX JTAMHHAPHOTO U TYpOYJICHTHOTO PEKHUMOB JBUKCHUS
Bozbl. Onpenenenue KkpurepueB PeliHomb/ca, COOTBETCTBYIOIINUX YKa3aHHBIM PEKUMaM JIBIKECHUS.

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

1. ITpuGopsI 17151 U3MEPEHUS TUIOTHOCTH KUIKOCTHU (IPHHLUT IEHCTBHS, OTIIHYHS).

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

3. HazHaueHue, ycTpoWCTBO M MPUHIUI padOThl MMKHOMETPA U apeoMETpa.

4. Cuna tpeHus (cuia JJOOOBOTO COIMPOTHBIICHUS).

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

6. PesynpTupytomas ckopocts (CTokca).

7. Ha3naueHue, ycTpoHCTBO M MNPHHLMI pabOThl BH3KO3MMETPAa HCTEUEHHs], POTALMOHHOIO
BU3KO3UMETA.

8. Cuubl ieficTByIOLIME HA cheprudeckre 0ObeKThl ¢ MaJIbIMU YKiciamu PeliHoinbca.

9. Ha3znaueHnue, ycTpOWCTBO M MPUHIUI padOThl TOPCHOHHOIO BH3KO3UMETPA, BU3KO3UMETpa
Ournepa.

10. IIpuGops! 11t u3MepeHus AaBiieHUs (IPUHIUIBI JEUCTBUS, OTINYHS);

11. YcnoBust paBHOBECHS KUAKOCTEH B COOOIIAIOIINXCS COCYIaX.

Paszoen 2. I'uopoounamuka

Tema 2.1. /lugppepenyuanvuvie ypasnenus Jinepa 05 08UNCYUENCS HCUOKOCTU
Huddepenumanbuble ypaBHEeHUs Diepa Juisl IBHKYIIEHCs KUAKOCTH.

Tema 2.2. Vpasnenue Bepuynnu 01 nomoka Hessi3Kol U 613K0CHb JHCUOKOCMU

VYpaBHeHue bepHymnu 1id dJJI€MEHTapHOM CTPYHMKM TOKa. ODHEPreTUYECKHUH CMBICI
ypaBHeHusi bepuymnu. [Ise3oMeTpuyeckuii, CKOpOCTHON, T€OMETPUUYECKU W MOJHBIM HAMOPHI.
VYpaBuenue bepHymimn gis  notoka BA3kod  kuakoctu. Kosdpounument Kopuosuca.
I'eomeTpuueckas nHTEpIIpeTanys ypaBHEeHUs bepHyu.

Tema 2.3. Pedxcumbl meuenus sHcuokocmei

OmnsiT PeltHonbaca, kputepuii (uncno) PeitHonbaca. Pexumel nBrxeHus xuakoctu. O6mas
XapakTepUCTUKA JIAMUHAPHOTO M TYypOyJleHTHOro TeueHuil. OCOOEHHOCTH CMEHBI PEeXUMOB
TEYEHUS, BEpXHEE M HIDKHEE KpuUTHueckue 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). Koaddumment nuneiiHoro conpotusieHus (hopmyisl Jlapcu, ANbTInyIis,
brnasmyca, KonsOpyka, [Ipanmis — Hukypanze, Konakosa, HHugpuncona).

Tema 2.5. I[lomepu nanopa Ha MeCMHbIX CONPOMUBTIEHUAX
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Ilotrepn Hamopa Ha MECTHBIX COINpPOTHBIECHHMSAX IPU PANIUUHBIX PEKUMAX TEUEHHS KUAKOCTH
(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
dusnueckass npupoja KaButauuu. Yucio kaButauuu. ['mapaBnuueckuil ygap (mpsmoit
THAPABIMYECKHUN yaap, He psiMoit). opmyna KykoBckoro. Criocodsr 60ps0BI ¢ THAPOYIApAMH.

Tema 2.8. Hacocwr

Tunsl, BUIBI HAacoCOB (LEHTPOOEKHBIM, IIeCTEpeHYaTblli, BUHTOBOM U 1p.). OcoOEHHOCTH
KOHCTPYKLMHU, paboTsl. [IpuHumnel neictBus ruapouuiauHapoB. Kinaccudukanus u npuMeHeHue
THJIPABINYECKUX (PHIIBTPOB, IPUHIIMITBI MX PabOTHI, TOTEPU HATIOPA, YCTPOUCTBO (HIIBTPOIIEMEHTA.
YcTpoiicTBO M BUABI TMApopacnpenenureneil. Pasmenienue ruapaBinyeckoro o00pynoBaHUs s
TEXHUYECKOTO OCHAIICHHS IMPOU3BOJICTBEHHOTO Iexa, pabodyero mecrta. OCOOCHHOCTH MOHTaXKa
I'HJIpaBINYECKOro o06opynoBanus. OCHOBHBIE M BCIIOMOI'aTEJIbHbIE MaTEpHAIbL.

Tema 2.9. 'uopasnuueckue cucmemvl

Bunpel u tunel rugpaBiudeckux cucteMm. CocraB THIPABINYECKOW CHUCTEMBI, €€ OCHOBHBIC
aneMeHTbl. COBpEMEHHBbIC (IIPOTPECCHBHBIC) METOJbI JKCIUTyaTalldd THIPABIUYECKUX CHCTEM,
CrocoObl  ycTpaHeHHsS HeucnpaBHOCTeH. (OCOOCHHOCTH MOHTaXKa THAPABINYCCKHX CHCTEM.
OCHOBHBIE ¥ BCIIOMOTaTEJIbHBIC MaTEPHAIBL.

Ilpakmuueckoe 3anamue 5. Ypasnenue bepnynnu neeaskoui u 6a3Kou HcuoKocmell.
Ilpakmuueckoe 3anamue 6. [lomepu nanopa na 1UHeNHbIX CONPOMUBTEHUSIX.
Ilpakmuueckoe 3anamue 7. Hacocoi.

Ilpakmuueckoe 3anamue 8. [ uopasnuueckue cucmembl.

Jlabopamopnas paboma 3. H3yuenue KOHCMPYKUUU U  HPUHUURA  Oe€liCMEUA
UeHMPOOEHCHbIX HACOCOB.

N3ydyenue npuHIMna AEHCTBUS LEHTPOOEKHBIX HACOCOB M OCOOEHHOCTEN HMX YCTpOMCTBA.
PacueT 0CHOBHBIX apamMeTpoB pabOThI Hacoca.

Jlabopamopunasa paooma 4. H3zyuenue KOHCMpPYyKyuu u RPUHUURA OEUCHEUA GUHHIOEbIX
Hacocos.

W3ydyenue nmpuHLMIA JEHCTBHS 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.

. Ipuniun paboTel, yCTPOHCTBO 35KEKTOPOB.

. [lynpcanust ckopocTeil, Hen30TponHasi TypOyJIE€HTHOCTb.

. Pabouas cxema npu uccieoBaHuM TYpOYIEHTHOTO PeXHMA y CTEHOK.

. ®opmyna u ko3 dunment llle3n, ruapaBIuyecKuii yKIOH.

. CrtocoObl CHUKEHMS ITOTEePh HAIopa.

. Knmaccudukanus orBepcTuii 1 HacaJoK NMPU UCTEUEHUH KUKOCTH.

10. Mcteuenue )KuaKOCTH U3 OTBEPCTUN HACal0K IIPU IEPEMEHHOM YPOBHE KUAKOCTH.
11. 3aK0oHBI TUIPOJUHAMUYECKOTO TTOJ00MS ITOTOKOB.
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5. VYA4EBHO-METOJUYECKOE OBECIIEYEHUE 1151 CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOIIINXCA

B 1menom BHeayauTOpHas caMOCTOsATENbHAs paboTa OOy4aroIIerocss Mmpu HM3y4eHHH Kypca
BKJIIOYAET B ce0s1 clenyroIue BUbl padoT:

—npopaboTka (M3y4eHHUE) MaTePUAJIOB JICKIIHA;

—YTeHHE U MPopaboTKa PEKOMEHI0BAaHHON OCHOBHOM U JIOTIOJIHUTEIILHON JINTEPATYPHI;

—IOATOTOBKA K MPAKTHYECKUM H JTa00pAaTOPHBIM 3aHATHUSM;

—IOUCK M TPOpaboTKa MarepuaioB u3 MHTepHET-pecypcoB, IEPUOIMUECKON MTEUaTH;

—BBINIOJTHEHUE IOMAITHUX 33/1aHuil B popme pedeparos;

—IOJrOTOBKA K TECTUPOBAHMUIO;

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

OcHOBHasi JIOJIS1 CaMOCTOSITETIBHON paboOThl O0YYAIOIIMXCS MPUXOAUTCS HA TOATOTOBKY K
IPAKTUYECKUM 3aHATHSM, TEeMaTHKa KOTOPBIX IIOJHOCTbIO OXBAaThIBaeT COJEp’KaHHE Kypca,
MIOATOTOBKY K TECTUPOBAHUIO, IOATOTOBKY pe(epaTos.

Jlis mpoBeleHHs] MPaKTUYECKUX 3aHATHH, AN CaMOCTOSTENbHOW pPabOThl HMCIOJIB3YIOTCS:
yaeOHo-MeTonuyeckue mocooust — Momme B.A. T'mupaBnmka. YueObHOe mocoOme Uisi CTYICHTOB
MOPCKHUX crnernuanbHocTel. — [letponabnoBck-Kamuarckmii: Kamuatl TV, 2014. — 125 c.; Hoouc B.A.
Mexanuka SKMJAKOCTH W ra3za: ydeOHOoe 1ocobue s CTylaeHToB Hampasienuit 15.03.02
«TexHonoruveckre MamuHbl U obopynoBanue», 16.03.03 «XonoamibHas, KpUOTEHHAs TEXHHUKA U
CHCTEeMBI JKU3HeoOecneueHus» By30B peruona / [lerponasnoBck-Kamuarckuit: Kamuatl' TV, 2019. —
213 c., koHcnekT nekiuid — Hoouc B.A., Capaiikuna HM.I1. TwnpaBiuka: KOHCHEKT JCKUIMH IS
cryaentoB HarmpasieHust 15.03.02 «TexHomornyeckne MalvHbl 1 000PYIOBaHUE» OYHON U 3a0UHOU
¢dbopm oOyuenusi / IlerponaBnoBck-Kamuarckuii: Kamuatl TV, 2020. — 50 c., meToauyeckue
yKkazanuss — Hoouc B.A. I'mppaBnuka. MeTtoauueckue yka3aHHsl IO BBINOJIHEHHIO J1a00paTOPHBIX
paboT  ans CTYAEHTOB creuuanbHocTh 26.05.06 «OkcmioyaTanys CyAOBBIX HSHEPreTHYECKUX
ycTaHoBOK» M HanpasieHus 15.03.02 «TexHomornyeckue MamuHbl 1 000pyI0BaHuEe» OYHON (HOpMBI
o0yuenus. — [lerponaBnoBck-Kamuarckuit: Kamuatl TV, 2018. — 62 c.

6. ®OHJ] OHIEHOYHBIX CPEJICTB JJIsI TPOBEJEHUSA TPOMEXYTOYHOM
ATTECTAINHU OBYYAIOIIIUXCS ITO AUCIIUITJIMHE

@DOoH/T OIEHOYHBIX CPEJICTB JJIsi TMPOBEACHUS MPOMEKYTOUHOW aTTECTAlMM OOYUYaIOIIMXCS
MIpeJICTaBJICH B MPUJIOKEHUH K paboydeil mporpaMMe AUCIUILTUHBI U BKIIOYaeT B ce0s:

— TMepeyeHb KOMIIETEHIIMH C YKa3aHHEeM JTamoB HX (OPMHPOBAHUS B TMPOIIECCE OCBOCHUS
00pa30BaTeNbHON MPOTPAMMBI;

— ONUCaHHWE MOKa3aTeJed W KPUTEPUEB OLICHMBAHMWS KOMIETEHIIMI Ha Pa3jIMYHbIX dTalax ux
(hopmMupoBaHWs, OTIMCAHUE IITKAJT OTICHUBAHNS,

— TUIOBBIE KOHTPOJIbHBIE 3aJlaHWsl WJIM MaTepuaibl, HEOOXOAWMBbIC Uil OIEHKH 3HAHHMA,
YMEHHM, HAaBBIKOB M (WIJIM) OMbBITA JEATEIBHOCTH, XapaKTEePHU3YIOIUX OdTambl (OPMUPOBAHUS
KOMITCTEHITU;

— METOAMYECKUE MaTepuajbl, ONPEACISIOMINE MPOUEAYPbl OLICHUBAHUS 3HAHUW, YMEHUH,
HABBIKOB U (WJIH) OTIBITA JIEATEIHHOCTH, XapaKTEPU3YIOIINX dTarbl (JOPMUPOBAHUS KOMITETEHITHIH.

Bomnpocsl Uisi NPOBeIeHHsI MPOMEKYTOYHONH aTTeCTAIMH M0 JHCHUTIINHE
(3x3amen)

1. Beenenue B 'mapaBinuky (IpeaMeT U €€ METON).

2. OCHOBHBIE CBOMCTBA KUJIKOCTEM.

3. CBoiicTBa THAPOCTATHYECKOTO AaBiieHUs1. OCHOBHOE YpaBHEHUE THAPOCTATUKH.

4. 3akon ApxuMmena (miaBaHue Tel, OCTOMUMBOCTH). 3akoH Ilackans (ruapaBiuyeckue
MaIITHHBI).
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5. OcHOBHBIE MOHATHA KMHEMATHUKU KUJIKOCTH (IMHHSA TOoKa, TpyOKa TOka, CTpyilka
TOKa, MOTOK, THAPABINYECKUN paInycC).

6. Pacxoxa )xuakocTu. YpaBHEHHE HEPa3pbIBHOCTU MOTOKA KUJKOCTH.

7. YpaBHeHue bepHyiuin 154 3J€MEHTApHON CTPYWKHU TOKA UJI€ATbHON KUIKOCTH.

8. YpaBuenue bepHyium it moToKa BA3KO# (peanbHOM XKUIAKOCTH) XKUJIKOCTH.

9. JluneliHple M MecCTHBIE NOTepU Hamopa. ['eomerpuueckas MHTEpPHpPETALMs YypaBHEHUS
bepnymu.

10. U3mepenue pacxoia U CKOPOCTHU ABUKEHUS )KUAKOCTEN. TUIIBI pacxoqoMepoB.

11. PesxxuMbl IBUKEHUS )KUIKOCTH (dnucio PeiiHonbaca).

12. OOmas XxapaKTepUCTHUKA JIAMUHAPHOTO M TYpOyneHTHOTro TeueHui. OcoOEeHHOCTH
CMEHBI PEXUMOB TEUEHUS, KpUTHUECKUE 3HaUeHus Kpurepus PeiiHomabca.

13. JlamuHapHbBINA pEKUM TCUCHHS.

14. TypOyneHTHBIH pexuM TeueHus. MexaHu3M TypOyIeHTHOTO TIOTOKA.

15. [Torepu Hamopa nmpu JaMHUHAPHOM, TYpOyJIE€HTHOM peXUME TECUCHUS.

16. Kosddumuent ntuHEHHOTO CONMPOTUBIICHHS, IIEPOXOBATOCTD.

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. [IpsAmoiil u HenpsIMOU TUAPABIMYECKUMN yaap.

22. KaBuranusi.

23. Tunsl ¥ BUIOBI HACOCOB.

24. Oco0eHHOCTH pacyeTOB PA3IUYHBIX THIIOB M BUIOB HACOCOB.

25. 'mapaBnudeckoe 000pynOBaHUE.

26. OcOOEHHOCTH PacyeTOB TUAPABIMYECKOTO 000PYIOBAHUS

27. PasMemnieHwe TUAPABIMYECKOTO O00OpPYIOBaHHUS JUISI TEXHHUYECKOTO  OCHAICHUS
MIPOM3BOJICTBEHHOTO 11€Xa, padoyero MecTa;

28. Oco0EHHOCTH MOHTaXa THPABIMYECKOr0 000py10BaHHUS.

29. OCHOBHBIE U BCTIOMOTATEIbHBIE MaTEPUAIIBI.

30. T'mapaBauvecKre CUCTEMBI.

31. Oco6eHHOCTH pacdyeToOB THIPABINYECKUX CUCTEM.

7. PEKOMEHAYEMAS JIMTEPATYPA

7.1. Ocnosnaa numepamypa

1. bproxanos O.H. OcHOBBI THIPABINKH U TEIUIOTEXHUKH: yueOHUK, 2000r.

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

3. Nomuc B.A. MexaHuKa >KHIKOCTH M raza: yueOHOe 1MocoOHe Ui CTYIEHTOB HalpaBIeHUH
15.03.02 «Texuonornvyeckue MamuHbl U obopymoBanue», 16.03.03 «XomomunpHas, KpHOTEHHAas
TEXHHKa M CHUCTEMBbl JKH3HeoOecmeueHus» BYy30B peruona / IlerponaBnoBck-Kamuarckuii:
Kamuarl TV, 2019. — 213 c.

7.2. /lonoanumensvhas aumepamypa

1. Jlememkun A.B., Illeitnak A.A., Muxaiinmua A.A. T'mapaBiuka ¥ TUIPOTHEBMOTIPHBOI:
yueb. mocobwue. - 3-e u3a., — M.: MI'1Y, 2005 r. — 352 c. (3 mwr)

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

3. Noguc B.A., Capaiikuna W.I1. 'mapaBnvka: KOHCIEKT JEKIUN 1JI1 CTYICHTOB HanpaBJICHUS
15.03.02 «TexHonoruueckrue MamIMHBI U 00OpYJOBaHUE» OYHOM M 3a0uHOW (opm oOyueHus /
[Terponasnosck-Kamuarckuii: Kamuatl TV, 2020. — 50 c.
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8. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
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 «M3natenpctBo JIAHbY»: [DnekrponHsiii pecypc]. - Pexxum gocryna:
http://e.lanbook.com;

6. Caiitr Poccuiickoii TocyaapCcTBEHHOM OMONMOTEKH: [DJNEKTpOHHBIN pecypc]. - Pexum
noctyna: http://www.rsl.ru/.

9. METOJAMYECKUE YKA3AHMSA 151 OBYUYAIOIIUXCS IO OCBOEHUIO
JUCHMUILIAHBI

Mertoauka MpenojaBaHus JaHHON JMCIMIUIMHBI TPEIIONAraeT YTeHUe JIEKIMH, [TPOBEICHHIE
MPAaKTHYECKUX, Ja0OpaTOPHBIX 3aHATHH, TPYIIOBBIX M HHAWBUIYaJIbHBIX KOHCYJIbTAUH 110
OT/IENIbHBIM (HauboJjiee CIOXKHBIM) CIEeNU(PUIECKMM TpodieMaM JUCHHMIUIMHBL [IpexycMoTpena
CaMOCTOsATENIbHAasE paboTa CTYIEHTOB, a TakXKe IPOXOXKICHHE aTTECTAIMOHHBIX HCIBITAHUM
(ox3amen).

Jlekyuu TOCBSIAIOTCS PACCMOTPCHUIO HAMOOJICe BAXKHBIX KOHICMITYaJbHBIX BOIPOCOB: O
CBOMCTBAX JKUAKOCTEH, 3aKOHAX T'MIPOCTATHKH, KMHEMATHKH, THAPOJMHAMHUKH, O TOTEPAX HAIopa
0P JBIODKEHHH OKHJIKOCTEM, O pacdyerax HM I0A0Ope THAPABIMYECKOTO 000pyHOBaHUS,
THAPABIMYECKUX CHCTEM. B X0/ JIeKIHi 00ydYarommMcst CIeayeT MOArOTOBUTh KOHCIEKTHI JIEKIIHIA:
Kparko, CXEMaTW4HO, IOCJIENOBATEIbHO (PUKCHPOBATH OCHOBHBIE  IIOJIOKEHHS, BBIBOJIHI,
(bopMyITHPOBKH, OOOOIIEHHUS; MOMEYATh BaXKHbIC MBICIH, BBIACIATH KIIIOYEBBIE CIIOBA, TEPMHHBI,
NPOBEPATH TEPMHUHBI, TIOHATHS C ITOMOIIBIO OJHIIUKIIONEANH, CIIOBapel, CIPAaBOYHHKOB C
BBIITUCHIBAHUEM TOJKOBAaHHIH B TETpajb, OOO3HAYNUTH BOMPOCHI, TEPMHUHBI, MaTepHaa, KOTOPHIH
BBI3BIBAET TPYJHOCTH, IIOMETUTH M IOIMBITATHCS HAWTH OTBET B PEKOMEHIyeMO# uteparype. Eciu
CaMOCTOSTEIILHO HE yIaeTcsl pa3o0parbcsi B MaTepHase, He0OX0auMo ChopMyIHpOBaTh BOTPOC H
3a/1aTh MPETIOIABATEII0 HA KOHCYJITAIINH, HA TA00PATOPHOM MIIH Ha MTPAKTHIECKOM 3aHSITHH.

Ienvro nposedenus npakmuyeckux 3aHAMUI SBISICTCS 3aKpPEIUICHUE 3HAHUI 00ydYaroluxcs,
MOJIYYEHHBIX MMH B XOJ€ M3YYEHHs IMCIHUILIMHBI Ha JIEKIUAX M CaAMOCTOSTENbHO. [IpakTHdeckue
3aHATHS TIPOBOIATCS B (JOPME PEIICHUS TUIIOBBIX 3a/1a4 JUCIUIUINHBIL.

Ienvro nposedenus nadopamopHvix 3aHsmuil SBISIETCS TPUOOPETCHHE O0YJAIOIIUMUCS
OMBITA PEIICHUS Y4eOHO-UCCICIOBATEILCKMX M PEATbHBIX MPAKTHUYECKMX 3a7a4 Ha OCHOBE
MU3Y4EHHOTO TEOPETHYECKOTO MaTepHaia; OSKCIIEPUMEHTAIBHOE IOATBEPXKICHHE M IPOBEpPKA
CYIIECTBEHHBIX TEOPETHUYECKUX MOJOKEHH, YMEHUE peliaTh MPaAKTHIECKUE 3aauH.

10. KYPCOBOW ITPOEKT (PABOTA)

BrimonHeHne KypcoBoro mpoekrta (paboThl) He IPeTyCMOTPEHO YIEOHBIM IIIAHOM
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11. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' i, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTIPOLECCA ITO JUCIUIIVIMHE,
BKJUIIOYAA IEPEYEHDb ITPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHO-
CITPABOYHbIX CUCTEM

11.1 Ilepeuenvs uHpOpMaAUUOHHBIX MEXHONO2UI, UCHOIL3YEMBIX HPU OCYULECMEIEHUU
obpazoeamenvhozo npouecca:

— HCIOJb30BAaHUE CIANA-TIPE3CHTALINN;
— H3yYeHHE HOPMATHBHBIX JOKYMEHTOB Ha O(QHIMAIBHOM caiTe (enepaibHOro opraHa
HCIIOJTHUTEJIBHOM BJIACTH, @ TAKXKE B CIIPABOYHO-IIPABOBOM CUCTEME;

— MHTEpPAaKTUBHOE OOIlIEeHHE C O0YyYaroIIMMHCS U KOHCYJIbTUPOBAaHUE B DJIEKTPOHHOMN
nH(popMalMOHHON 00pa30BaTeIbHOM cpeie.

11.2 Ilepeuenv npozpammunozo obdecneuenus, UCHOIL3YEMO20 NPU  OCYULECMEICHUU
obpazoeamenvnozo npoyecca

[Tpu ocBOCHMM AMCUIUIUIMHBI UCTIONB3YETCS JIMIIEH3NOHHOE ITPOrPaMMHOE 00ecieueHHe:
— oOmepanuoHHbIE cUCTeMbl Astra Linux (Wiau WHas OMepalMoOHHAs CUCTEMa, BKJIIOYCHHAs B
peecTp OTeYECTBEHHOT'O MPOrPaMMHOT0 O0ecTieueHus);
— KOMIUIEKT oducHBIX mporpamm P-7 Oduc (B cocTaBe TEKCTOBOIO MPOLECCOPA, MPOrPaMMBbI
paboOTBl C DIEKTPOHHBIMH TaOJMIAMH, TPOrPAaMMHBIE CPEACTBA PEOAKTHUPOBAHHUA U
JIEMOHCTPALIMU [TPE3EHTAIIH );

— IHporpamMmma IpOBEPKU TCKCTOB Ha ITPCAMCT 3aMMCTBOBAaHUA «AHTHIIIArHaT?.

11.3 Ilepeuenv unghopmayuoHHO-CRPABOYHBIX CUCIEM
— cmpaBoyHO-TIpaBoBas cuctema KoncynpranTt-mutroc http://www.consultant.ru/online;
— HayyHas ojnekTtpoHHas OuoOimmoreka «eLIBRARY.RU» (oOecreunBaromiass AocTyn K

npodeccnoHaTbHEIM ~ 0a3aM  JTaHHBIX, HH(QOPMAIMOHHBIM CIPABOYHBIM H ITOUCKOBBIM
cucremam) http://elibrary.ru/.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

Jlnis mpoBelieHHs 3aHATUH JIEKHMOHHOTO THIA, MPAKTUYECKHX 3aHATUH, Ja00paTOpHBIX
3aHSATHH, TPYIIOBBIX W MHIUBUAYAIBHBIX KOHCYJIBTAIUH, TEKYIIETO KOHTPOJS M MPOMEXKYTOYHOM
arrectauun — ydyeOHas aynutopust Ne 3-203 ¢ xomiiekToM yueOHOH mebenu, 1abopaTOPHBIMU
yCTaHOBKaMH, Ja0OpaTOPHBIMH CTEHIAMU. AYIUTOPUS MOXET OBITh HCHOJB30BAHBI M IS
CaMOCTOSITENIbHOM pabOThl 00Yy4arOIINXCS.

— JIOCKa ayJIUTOpHas;

— MyJIbTUMEIUHHOE 000pya0BaHHe (HOYTOYK, TPOEKTOD);

— TIPE3eHTAIUH 110 TeMaM Kypca;

— YcTaHoBKa 151 H3y4eHHUSI OTHOCHTEIBHOTO MTOKOST )KHIKOCTH BO BPAIIAIOIIEMCS COCY/IC;

— YcTaHOBKa JJ1s U3y4eHUs peKUMOB ABIKeHUs xkuakoctu (IIpubop PeitHonbaca);

— JlaGopaTOopHBIi CTEH]T TSl N3YYeHUs] KOHCTPYKIIMH M TIPUHITUIA JCHCTBUS IEHTPOOECKHBIX

HAaCOCOB;

— JlaGopaTopHblil cTeHA AN HU3Y4YeHHs] KOHCTPYKUMU M NPUHIUNA AEHCTBHS BHUHTOBBIX
HacoCOB.
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