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1. IIEJIV ¥ 3AJJAYM YYEBHOM TN COUATIIAHBI

[lenbt0 OCBOCHHS IUCHUIUIMHBL «[ WApaBIMKa» SBISETCS M3YYCHHE OCHOB THIPOCTATHKH,
KUHEMATUKH, THUJPOJUHAMHUKHU, TOTYyYEeHUE TPEACTABICHUS O 3aKOHOMEPHOCTSX pPAaBHOBECHUS 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:

- IPUOOPETCHUE TIYOOKHUX 3HAHUW O CYITHOCTH W 3aKOHOMEPHOCTSIX TPOIIECCOB THIPOCTATUKH,
KHUHEMATHKH, THIPOINHAMHKH,

- MPUOOPETEHNE HABBIKOB MOJICIMPOBAHUS PA3IMYHBIX THIPABIMYECKUX MPOIIECCOB;

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

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

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

- U3YYEHUE METOJIOB MOHTaXKa U HAJIAJIKK THJIPABIMYECKOTr0 000pyIOBAHHUS;

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

- U3yYEHHE MMPOrPECCUBHBIX METOIOB IKCILTYaTAllMH THPABIMIECKAX CUCTEM U 000PYI0BaHUSL.

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
10J100MsI TUAPABIUYCCKHX 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 OCBOEHUMSA JUCIUITIJIMHbI

[lpouecc wu3yueHHs JUCUUIUIMHBI HampaBlieH Ha (QOpMUpOBaHHE MPO(EeCCHOHAIBHON
KOMIIETEHIINH:

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



[Tnanupyemble pe3ynbTaThl 00yYeHHS PH U3YYSHUU AUCHUIUINHBI, COOTHECEHHBIE C TUIAHUPYEMBIMU

pe3ysibTaTaMi OCBOEHHS 00pa30BaTeIbHON MPOrPaMMBI

Kon Ilnanupyemble Kon n Ilnanupyemblii pe3yjabTat 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 JAUHAMUKHU 3 (OIK-1)2
MOJEIMPOBAHNSA B | KHIKOCTEH;
po(eCCHOHANBHON | - METOIBl MaTeMaTH4ECKOTO
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: - IpUMEHSITh  OCHOBHEIE
€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 | Biagernb: B (OIIK-1)1
NPO(ECCHOHANBHON | -  OCHOBHBIMH  TIOHATHSAMH,
JeSATeIbHOCTH 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 JUCHHUILJIMHBI B CTPYKTYPE OBPA30OBATEJIbHOM ITPOT'PAMMBI

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

3HaHUs, YMEHHUS U HAaBBIKM, MOJTYYE€HHBbIE OOYYAarOIIMMHUCS B XOJ€ M3Y4YEHHUS JMCLUIUINHBI
«'mapaBnukay, HEOOXOAMMBI IS U3YYEHUS] TaKUX JUCIHUILINH, Kak «TernorexHukay, «MexaHuKa
KHUJIKOCTH U Tazay, «Pacyer u KOHCTpYHMpPOBaHHE TEXHOJOTHUYECKOTo 000pYyI0BaHUS WH)KEHEPHOU U
TPAHCIIOPTHON UHPPACTPYKTYP» U AP., & TAKKE IS BBHITIOJTHEHUS! KYPCOBBIX TIPOEKTOB U BBITYCKHOU
KBAJIM(PUKAIIMOHHON pabOTHI.



4. COAEP)KAHUE JUCIUIIVINHBI

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 )XUIKOCTEN 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
Tewma 6: 3akon [lackans 6 4 2 2 i 2 Ogg;)c,
Tema 7: KuneMaTuka >KMIKOCTH. 10 6 5 i 4 4 O;%(;c,
Tema 8: YpaBHeHue Hepa3pbIBHOCTU Omnpoc,
%
MOTOKA KUJAKOCTH 6 4 9 9 i 2 P3*,
Tect*
Nol
Paspen 2. I'mapoaunamuka Ompoc,
P3%*,
56 36 | 18 9 9 20 JIb,
PO*,
Tect*
Tema l: Huddepennmanbubie
ypaBHEeHHs Dijepa Juisl IBHKYIIEeHCs 4 2 2 - - 2 Omnpoc
KUIKOCTU
Tema 2: VYpaBHenue bepHymm mist
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: Ilorepu Hamopa Ha 6 4 2 2 - 2 Omnpoc,




JIMHEMHBIX COMPOTUBIICHUSX 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'mppocratuka u
2 7P 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
ypaBHEHHMsI Diyiepa A JBHXKYLIEHCs
KUJIKOCTH Omnpoc,
Tema 2: VYpaBuenuwe bepnymmm mnsa | 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 XUIKOCTH U3
OTBEPCTHUI U HACAIKOB Onpoc,
41 6 2 2 2 35 P3*,
Tema 7: Kasuranus 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 —
MOATOTOBKA K TECTUPOBAHMUIO.

4.2 Onucanue cooepicanus OUCYUNTIUHDL

Pazoen 1. l'uopocmamuxka u KuHeMAmMuUKa HcuoKocmu

Tema 1.1. Beeoenue 6 2udpagnuxy
[IpeameT ruapaBiauku. MeToAbl MPUMEHEHHs 3aKOHOB TUApaBiukd. OCHOBHBIC TOHATHS U
omnpenenenus. MneanbHast v 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 (DPU3HYECKHX
CBOMCTB XKHUJKOCTEH OT TEMIIEPaTyphl U JABJICHUS.

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 ypagnenue 2uopocmamuxu
Juddepennnansabie ypaBHEHUS Dilepa g mokosiieiics xuakoctu. OCHOBHOE ypaBHEHHE
THJIPOCTATUKH.

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

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

Tema 1.7. Kunemamuxa sxcuoxocmu

OCHOBHBIE ONMpeNeNeHUs KMHEMAaTHKU: TPACKTOPUS IBUKEHUS YACTUIBI KHUIKOCTH,
JWHHS TOKa, TpyOKa TOKa, DJJIEMEHTapHas CTPys, NOTOK, J>XHBOE CEYCHHE TOTOKa,
CMOYEHHBIN TIEpUMETp, TUAPABINYECCKUIN panuyc.

Tema 1.8. VpasHnenue nepaspvienocmu nomoxa #uUoKocmu
Pacxon xxuakoctu (00BEMHBIM W MAacCOBBIM), CPEIHUN PacxXxoid, CPEeAHSAST CKOPOCTh.
YpaBHEHHE HEPA3PIBHOCTH MOTOKA KHUIKOCTH.

Ilpakxmuueckoe 3anamue 1. Ceoticmea scuoxkocmell.
Ilpakmuueckoe 3anamue 2. Ocnosnoe ypasHeHue cuopoCmamuxu.
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Ilpakmuueckoe 3anamue 3. 3axon Apxumeoa. 3axon Ilackans.
Ilpakmuueckoe 3anamue 4. Kunemamuxa scuoxocmu. Ypaenenue nepaspwvigHocmu nomoxa
AHcuUOKoCmu.

Jlabopamopnaa paboma 1. H3yuenue OmMHOCUMENbHO20 NOKOA  HCUOKOCHIU 60
epawjarowemcsa cocyoe.

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

Jlabopamopnasa paboma 2. Hzyuenue pexcumos 08UsHceHUA HCUOKOCHIU.
BusyanbHoe HaOIO/IEHHE YCTONYMBBHIX JTAMHHAPHOTO M TYpPOYJIEHTHOTO PEKHUMOB JBUKCHHS
Bozbl. Onpenenenue KkpurepueB PeliHobaca, COOTBETCTBYIOIIMX YKa3aHHBIM PEKUMaM JIBIKCHHS.

Temut pechepamos (0o6vem 7 - 8 1ucmos).

1. ITpuGops! 115t U3MEPEHUS TUIOTHOCTH KUJIKOCTH (IPUHIIMIT JEHCTBUS, OTIAYHS).

2. [TpuGops! A71st U3MEPEHHS BA3KOCTH JKUAKOCTH (IPUHIUI JEHCTBUS, OTIIHYHS).

3. Haznauenwue, ycTpoiicTBO ¥ MPUHIIUT paOOTHI MMKHOMETPA U apeoMETpa.

4. Cuna TpeHus (cuiia JJIoOOBOTO COIIPOTUBIICHHUS).

5. Haznauenue, yCTpoiCTBO M MPUHIMI pabOThI KAMLIAPHOTO BU3KO3UMETPA, BUIKOZUMETPA C
T4 JIAFOLLUM IIAPUKOM.

6. PesynpTupytomas ckopocts (CTokca).

7. Ha3naueHue, yCTpONCTBO M MNPHUHIMUI pabOThl BHU3KO3MMETpa HCTEUEHHUS, POTALMOHHOIO
BU3KO3UMETpA.

8. Cuutbl neficTByrone Ha cepuuecKkue 0ObEKTHI C MaJIbIMHU YnciIaMu PeitHomnbaca.

9. Ha3nauenue, yCTpOWCTBO M HPUHLUN PaOOThl TOPCHOHHOTO BU3KO3UMETpA, BU3KO3UMETPA
DHrepa.

10. [Tpubops! A u3MepeHus 1aBIeHUs (IPUHIUIBI ACHCTBUS, OTITUYHS);

11. YcnoBust paBHOBECHS )KHAKOCTEH B COOOIIAOIINXCS COCYAaxX.

Pazoen 2. 'uopoounamuxa

Tema 2.1. Jlughgpepenyuanvruvle ypasuenus Diniepa 01 0BUNCYUEUCS HCUOKOCTU
HuddepeHnuanbapie ypaBHEeHUs Dinepa s ABMKYIICHCS )KUIKOCTH.

Tema 2.2. Vpasuenue bepuynnu ona nomoxa He8aA3KolU U 8A3KOCb HCUOKOCMU

VYpaBHenue bepHymnu nns s1eMeHTapHON CTPYyHMKM ToKa. DHEPreTUYecKuil CMBbICIH
ypaBHeHUs bepnymnu. IIlbe3omerpuueckuii, CKOPOCTHOM, T€OMETPUYECKUM U IIOJHBIA HAMOPHIL.
VpaBuenue bepuymnn gns  moroka Bs3kod  xuiakoctu. Kospdunuent Kopuonuca.
I'eomerpuyeckas uHTepperanus ypaBHeHus bepHysum.

Tema 2.3. Pexxcumbl meuenus scuokocmei

OmneiT PeitHonbaca, kputepuit (uncio) PeitHonbaca. Pesxxumbl aABukeHus xxkunkoctu. O0mas
XapakTEepUCTUKA JIAMUHAPHOTO M TypOyleHTHoro TedeHU. OCOOEHHOCTH CMEHBI PEXHUMOB
TEUEHMs, BEPXHEE M HH)KHee KpuTudeckue uuncna PeitHompaca. OCHOBHBIE 3aKOHOMEPHOCTH
JIAMHHAPHOTO pexuMa TedeHust. OCHOBHbIE 3aKOHOMEPHOCTH TypOYJICHTHOTO PeXXHMa TEUSHHUS.

Tema 2.4. [lomepu nanopa na 1UHEUHbIX CONPOMUBLEHUAX

[ToTepn Hamopa Ha JWHEWHBIX COMPOTHBICHUSIX TPH PA3MYHBIX PEKUAMAX TEUSHHUS HKUIAKOCTH
(dbopmyna Hapcu-Beiicbaxa). Koaddurment nmuneitHoro conporusnenus (Gopmyinst Jlapcu, AJbTiryis,
bnazuyca, Konsopyxka, [Ipangis — Hukypansze, Konakora, [lludgpuncona).



Tema 2.5. I[lomepu nanopa na MeCmHbIX CONPOMUBTEHUX

[Torepn Hamopa Ha MECTHBIX CONPOTHBICHUSX TPU PA3IIMYHBIX PEXUMAX TEUCHHUS KUIKOCTU
(bopmysna Beiicbaxa). KoadummeHT MECTHOrO CONPOTHBIICHHS ISl BEHTHJIEH, KOHYCOB, auadparm,
CYKCHUH, paCILIIPEHUM U T. 1.

Tema 2.6. Hcmeuenue scuokocmu uz omeepcmutl U HAcaoko8

Knaccudukanus orBepctuii M HacaakoB. lcTeueHue KHIKOCTH 4Yepe3 OTBEPCTHS B TOHKOW
CTEHKE TpU TIOCTOSIHHOM YpoOBHE. McTedeHue >KHUIKOCTH Yepe3 OTBEPCTHUS B TOHKOW CTEHKE MpHU
MepeMEHHOM €€ YpoBHE. McTeueHne )KUIKOCTH Yepe3 HacaIKu.

Tema 2.7. Kasumayus u euopagiuueckuii yoap
dusuueckas mpupoaa KaBuTamuu. Yuciio kaBuTanmwu. [uapaBinudeckuil ymgap (TpsiMoit
THIIpaBINYECKUi ynap, He npsimoit). @opmyna XKykoBckoro. CriocoOsr 00psObI ¢ THIPOYIapaMH.

Tema 2.8. Hacocwi

Tunsl, BUIBI HAacOCOB (LEHTPOOEKHBIHN, IIeCTEpeHYaThld, BUHTOBOM U Jp.). OcoOEHHOCTH
KOHCTPYKIUHU, pa0oThl. [IpWHIMIBI OEHCTBUS TUAPOIMIHHIAPOB. Kiaccupukanus U TpUMEHEHHE
TUIPABIMYECKUX (DUIBTPOB, MPUHIIMIIBI UX PabOTHI, MOTEPU HAIOPa, YCTPOMCTBO (PUIBTPOITEMEHTA.
VYerpoiicTBO W BUABI THApOpAcTpenenuTesieid. Pa3menienre rupaBindeckoro 000pyIoBaHUs st
TEXHHUYECKOTO OCHAIICHHS MPOU3BOACTBEHHOTO Iiexa, paboyero mecra. OcoOEHHOCTH MOHTa)Ka
THJIPaBIMYECKOT0 000pymoBanusi. OCHOBHBIE M BCIIOMOTATEIIbHBIC MATCPHAITHI.

Tema 2.9. I'uopasruueckue cucmemol

Buael u tunel runpaBiudeckux cucteM. CocraB IHMIPaBINYECKON CHCTEMBI, €€ OCHOBHbBIE
aseMeHThl. CoOBpeMEHHBIC (IIPOrPECCHBHBIC) METOJbI OSKCILIyaTallud THAPABINYCCKHX CHCTEM,
CIOCOOBI  YCTPaHEHUs HeHWcHpaBHOCTEH. (OCOOCHHOCTH MOHTa)Xa THAPABINYCCKHX CHCTEM.
OCHOBHbBIE ¥ BCITOMOTaTEJIbHBIE MaTEPHAIBI.

Ilpakmuueckoe 3anamue 5. Ypasnenue beprynnu He6a3K0U U 833KOU HCUOKOCHE.
Ilpakmuueckoe 3anamue 6. [lomepu Hanopa Ha TUHELIHBIX CONPOMUBTICHUSX.
Ilpakmuueckoe 3anamue 1. Hacocwi.

Ilpakmuueckoe 3anamue 8. I uopasnuyeckue cucmemol.

Jlabopamopnas paboma 3. H3yuenue KonCmpyKuyuu u  RPUHUURA  OelCMEUA
UEeHMPOOEHCHBIX HACOCOB.

N3ydyenue npuHIMNa AEHCTBUS LEHTPOOESKHBIX HACOCOB M OCOOEHHOCTEH HUX YCTpOICTBa.
Pacder 0CHOBHBIX TapamMeTpoB pabOTHI Hacoca.

Jlabopamopnasa paboma 4. H3zyuenue KOHCMPYKyuu u RPUHUURA OCUCHEUA GUHNIOGBIX
Hacocos.

W3ydyenune mpuHIUIA JACWCTBUS BUHTOBBIX HACOCOB M OCOOEHHOCTEW MX yCTpoiicTBa. Pacuer
OCHOBHBIX TTapaMeTPOB PabOTHI HAcoOca.

Temwt pechepamos (06vem 6 - 7 1ucmos).

. ITpuGops! 17151 U3MEepeHus pacxoa KUAKOCTH (PUHIIMIT ASUCTBUS, OTIHYUS).
. Pacxonomep Bentypu.

. MOILIHOCTB MTOTOKA XKUAKOCTH.

. [IpuHumn paboThl, yCTPONUCTBO 3KEKTOPOB.

. Ilynbcanust ckopocTei, HeM30TpOonHast TypOyJIeHTHOCTb.

. Pabouast cxema ripu uccienoBaHuu TypOyJI€HTHOTO PEKUMA Y CTEHOK.

. @opmyna u kosdpdunment Llle3u, ruapaBaIMuecKuil yKIoH.

. CrtocoObl CHUXKEHMSI TOTEPh HAINopa.

. Knaccugukarus oTBepcTHii 1 HacaoK MPU UCTEUCHUHN KUIKOCTH.

10. McTeyenue KUIKOCTH U3 OTBEPCTUH HACAIOK MPU IEPEMEHHOM YPOBHE JKUJIKOCTH.
11. 3akoHBI THAPOAMHAMUYECKOTO MO100MS TOTOKOB.
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5. VYY4EBHO-METOJUYECKOE OBECIIEYEHUE 1151 CAMOCTOATEJBbHOM
PABOTbBI OBYYAIOIIINXCA

B 1menom BHeayauTOpHas caMOCTOATENbHas paboTa oOyyaromierocss Nnpu HM3y4eHHH Kypca
BKJIIOYAET B ce0s1 clenyroIue BUubl padoT:

—npopaboTka (U3y4eHHUE) MAaTEPUAJIOB JICKIIHA;

—YTeHHE U MPopaboTKa PEKOMEHI0BAaHHON OCHOBHOM U JIOTIOJIHUTEIILHON JINTEPATYPHI;

—IOATOTOBKA K MPAKTHYECKUM H JTa00PATOPHBIM 3aHATHUSIM;

—IOUCK U IpopaboTKa MaTepuasioB u3 HTEpHET-pecypcoB, IEPUOINIECKON ITeYaTH;

—BBINIOJTHEHUE IOMAITHUX 33aHuil B popme pedeparos;

—IOJrOTOBKA K TECTUPOBAHMUIO;

—IOATOTOBKA K TEKYIIEMY M MUTOrOBOMY (IIPOMEXKYTOUHAs aTTeCTalusl) KOHTPOIIO 3HAHUN IO
JTUCLUIUINHE.

OcHOBHast JIOJIS1 CaMOCTOSITENIbHOW pabOThl OOYYarOIMXCS NPUXOAMTCS HAa TOJATOTOBKY K
IPAKTUYECKUM 3aHATHSM, TEMaTHKa KOTOPBIX IIOJHOCTBIO OXBAThIBAET COJAEpIKaHUE Kypca,
MIOATOTOBKY K TECTUPOBAHUIO, IOATOTOBKY pe(epaTos.

Jlnis mpoBeleHHs] MPaKTUUYECKUX 3aHATHH, U1 CaMOCTOSTENbHOW pPabOThl HCHOJb3YIOTCS:
yaeOHo-MeTonuyeckue mocooust — Momue B.A. T'mppanmka. YueOHOe mocoOwe Uil CTYACHTOB
MOPCKHUX crnernuanbHocTel. — [letponabnoBck-Kamuarckmii: Kamuatl TV, 2014. — 125 c.; Hoouc B.A.
Mexanuka SKMJAKOCTH W ra3za: ydeOHOoe rmocobue s CTyaeHTOB Hampasienuit 15.03.02
«TexHonoruueckre MamuHbl U obopynoBanue», 16.03.03 «XonoauibHas, KpUOTeHHAs TEXHHUKA U
CHCTEMBI JKU3HeoOecneueHus» By30B peruona / [lerponasnoBck-Kamuarckuii: Kamuat[ TV, 2019. —
213 c., koHcnekT nekiuid — Hoouc B.A., Capaiikuna M.I1. TwnpaBivuka: KOHCHEKT JCKUIWN IS
cryaentoB HarmpasieHust 15.03.02 «TexHomornyeckne MalvHbl 1 000PYIOBaHUE» OYHON U 3a0UHOU
¢dopm oOyuenusi / IlerpomaBnoBck-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 «TexHonorndyeckue MamvHbl 1 000pyi0BaHUE» OYHON (POPMBI
o0yuenus. — [lerponaBnoBck-Kamuarckuit: Kamuatl TV, 2018. — 62 c.

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

@DOoHJI OIEHOYHBIX CPEJICTB MJisi TMPOBEJACHUS MPOMEKYTOYHOM aTTecTali OOYYarOIINXCs
MIpeJICTaBJICH B MPUJIOKEHUH K pabodeil mporpaMMe JUCIUIUIMHBI U BKIIIOYAET B ce0s:

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

— ONHUCaHHWE MOKa3aTeJIed U KPUTEPUEB OLICHMBAHUS KOMIIETCHIMU HA Pa3IMYHBIX dTanax HMX
(hopmMupoBaHWS, ONMCAHNUE IITKAJT OT[CHUBAHNS,

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

— METOAMYECKHE MaTepualbl, ONPEAEISAIOIINE MPOLUEAYPbl OLICHUBAHUA 3HAHUW, YMEHUU,
HABBIKOB U (MJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIONINX dTarbl (HOPMUPOBAHMS KOMITETEHITUH.

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

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

2. OCHOBHBIE CBOMCTBA KHIAKOCTEH.

3. CBoiicTBa THAPOCTATHYECKOTO AaBiieHUss. OCHOBHOE YpaBHEHUE THAPOCTATUKH.

4. 3akoH Apxumena (mIaBaHuE Tell, OCTOMYMBOCTH). 3akoH Ilackans (TuApaBIUYECKHE
MAIITUHBI).
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5. OcHOBHBIE MOHATHA KMHEMATHUKH XUAKOCTU (JIMHUS TOKa, TpyOKa TOoKa, CTpyilKka
TOKa, MOTOK, TUAPABINYECCKUNA pagunyc).

6. Pacxoxa )xuakocTu. YpaBHEHHE HEPa3pbIBHOCTU MOTOKA KUJKOCTH.

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

8. YpaBuenue bepHyim 11t mOTOKa BA3KOH (peajbHON )KUIKOCTH ) KUIAKOCTH.

9. JluneliHple M MecTHbIE NOTEpH Hamopa. ['eomerpuueckass MHTEpHpETALUs ypaBHEHUS
bepnymu.

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

11. PesxxuMbl IBUKEHUS )XKUIKOCTH (ynucio PeliHonbpaca).

12. OOmass XapaKTepHCTHKa JaMHHApHOTO W TypOyJieHTHOro TedeHui. OcoOEHHOCTH
CMEHBI PEXUMOB TEUEHUS, KpUTUUECKNE 3HAUEHUsI KpuTepus PeitHonbaca.

13. JlamuHapHbBINA pEKUM TCUCHHS.

14. TypOyneHTHBIH pexuM TeueHus. MexaHu3M TypOyIeHTHOTO TIOTOKA.

15. [lorepu Hamopa npu JaMUHAPHOM, TYpOYJIEHTHOM pEXHUME TCUCHHUS.

16. KoadpunmeHT TMHEHHOTO CONPOTUBIICHHUS, IIIEPOXOBATOCTb.

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 OTBEPCTUI U HACAIOK.

21. [IpsAmoiil u HenpsIMOU TUJAPABIMYECKUMN yaap.

22. KaBuranusi.

23. Tunsl ¥ BUIOBI HACOCOB.

24. Oco0eHHOCTH PacyeToB PAa3IUYHBIX THIIOB M BUIOB HACOCOB.

25. 'mapaBnudeckoe 000pynOBaHUE.

26. OcOOEHHOCTH PacyeTOB TUAPABIMYECKOTO 000PYIOBAHUS

27. Pa3MemnieHue TUAPABIUYECKOrO0 OOOPYIOBaHHS AN TEXHUYECKOTO  OCHAIICHUS
MIPOM3BOJICTBEHHOTO 11€Xa, padoyero MecTa;

28. Oco0EHHOCTH MOHTaXa THPABIMYECKOT0 000pYy10BaHHUS.

29. OCHOBHBIE U BCTIOMOTATEIbHBIE MaTEPUAIIBI.

30. I'mapaBauvecKre CUCTEMBI.

31. Oco6eHHOCTH pacyeTOB I'HIPaBIMUECKUX CUCTEM.

7. PEKOMEHAYEMAS JIMTEPATYPA

71.1. 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. —
[MerpomaBnoBck-Kamuarckuii: Kamuarl TV, 2014. — 125 c.

3. Nomuc B.A. MexaHuKa >KHIKOCTH M raza: yueOHOe 1MocoOHe Ui CTYIEHTOB HalpaBiIeHUH
15.03.02 «TexHonorn4yeckue MamuHbl U obOopymoBanue», 16.03.03 «XomomunpHas, KpHOTEHHAas
TEXHHKa M CHUCTEMBbl JKH3HeoOecneueHHus» BY30B peruona / IlerponasnoBck-Kamuarckuid:
KamuarI'TV, 2019. - 213 c.

7.2. /lonoanumensvhas aumepamypa

1. Jlenemkun A.B., Illeitnak A.A., Muxaimua A.A. ['mapaBivika U TUAPOMHEBMOIPUBO:
yue0. mocobwue. - 3-e uza., — M.: MI'VY, 2005 r. — 352 c. (3 )

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 «TexHonoruyeckre MalIMHBI U 00OpYJOBAaHHE» OYHOM W 3a04HOM (GopMm oOydeHHs /
[Terpomasnosck-Kamuarckuii: Kamuarl TV, 2020. — 50 c.
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8. IEPEYHEHb PECYPCOB NTH®OPMAILIMOHHO-
TEJJEKOMMYHUKAIIMOHHOM CETU «AHTEPHET»

st moBbimeHUst YP(GEKTUBHOCTH CAMOCTOATEIBHOM pabOThl CTYIEHTaM PEKOMEHIYeTCS
HCIIOJIb30BATh:

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

2. http:// www.gidrostanok.ru

3. http:// hydmarket.ru

4. http:// www.hydromehanika.ru

5. Caiir 3BC OO0 «M3natensctBo JIAHDBY»: [DnekTponHbIil pecypc]. - Pexum mgocryma:
http://e.lanbook.com;

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

9. METOJAUYECKHUE YKA3AHUS JUISI OBYYAIOLAXCSI IO OCBOEHUIO
JUCLMIIIAHBI

Metoauka TMpenojaBaHusl JaHHOW AMCUUIUIMHBI MPEIIoiaracT YTeHUE JICKIUH, MPOBEICHNE
MPAKTUYECKUX, J1a00paTOPHBIX 3aHATHH, TPYIMNOBBIX U WHAWUBUAYAIbHBIX KOHCYIbTALUNA IO
OT/IEeNbHBIM (Haubosiee CJIOXKHBIM) crnenupuyeckuM MpobiaeMaM AUCHUIUIMHBL [Ipemycmorpena
camMocCTosITeNIbHAsE padoTa CTYIEHTOB, a TaKXe MPOXOXKJIECHUE AaTTeCTAI[MOHHBIX HWCHBITAHUN
(x3amen).

Jlekyuu TOCBAIIAIOTCS PACCMOTPEHUIO HamOoJee BAKHBIX KOHIENTYalbHBIX BOIPOCOB: O
CBOWCTBaX >KHUJKOCTEH, 3aKOHAX THUAPOCTATHKH, KUHEMATHKH, TUAPOJMHAMUKH, O TIOTEPAX Hamopa
NpU  JBWKEHUM SKUIKOCTEH, O pacdyerax © MoAOOpe THApPaBIMYECKOro o0opyaoBaHus,
THJIPABIMYECKUX CHCTEM. B Xo/e nekunii 00yqaromumcst ClieayeT MOArOTOBUTh KOHCTIEKTHI JISKIIHH:
KpaTKo, CXEMaTHYHO, IIOCIEel0BaTeIbHO  (PUKCHpPOBATH OCHOBHBIE  IOJIOKEHMS,  BBIBOJIBI,
(bopMyHpOBKH, 000OIIEHNUS; TIOMEYaTh BaKHBIE MBICIH, BBIACIATH KIIOYEBBIE CIIOBA, TEPMHHEI,
IPOBEPATh TEPMMHBI, TIOHATHS C TOMOUIbIO SHIMKIONEIUM, clloBapeil, CIpaBOYHUKOB C
BBIMMMCHIBAHWEM TOJIKOBaHUI B TETpaab; OOO3HAYHTH BOMPOCHI, TEPMHHBI, MaTepHai, KOTOPBIA
BBI3bIBACT TPYAHOCTH, TIOMETUTh U TMOMBITATHCS HAWTH OTBET B PEKOMEHIyeMoll jutepatype. Ecnu
CaMOCTOSITEJIbHO HE yAaeTcs pa3oOpaThCcsi B MaTepuase, He0OX0AUMO cPOpMYyIUPOBATH BOIPOC U
3aJ1aTh MPETo/IaBaTesi0 Ha KOHCYNIbTAllMU, Ha TaO0OPaTOPHOM I Ha MPAKTUYECKOM 3aHSITHH.

Ilenvto nposedenusn npaxmuyeckux 3anamuil SBISETCS 3aKpeIJICHUE 3HAHUN 0Oydaromuxcs,
MOJIYYEHHBIX UMHU B XOJ€ M3Y4YCHHs TUCHUIUIMHBI HA JIEKIUSAX M caMOCTosATenbHO. [IpakTrueckue
3aHSATHUS MPOBOAATCS B OPME PEUICHUS THITOBBIX 3a/1a4 JUCIIUIIIHHEI.

Llenvio nposedenus nadGopamopHvix 3aHAmMUI SIBISETCS TPUOOpPETEHHE OOYYaIOUTIMUCS
OTbITa pEUICHHS YYeOHO-MCCIIEOBATEIbCKUX ¥ PpEAbHBIX TPAKTHUYECKUX 3aJad Ha OCHOBE
M3YYEHHOTO TEOPETHYECKOro Marepuaia; SKCIEPUMEHTAIbHOE MOJATBEpXKIECHHE U IpOBEpKa
CYIIECTBEHHBIX TEOPETUIECCKHUX TTOJIOKECHUH, YMEHUE PENIaTh MPAKTHUECKUE 3a/1aUH.

10. KYPCOBOM ITPOEKT (PABOTA)

BeimonHenne KypcoBoro mpoekTa (paboThl) He MPEIyCMOTPEHO YIEOHBIM TIAHOM
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11. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCITIOJb3YEMBIX ITPA

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

CITPABOYHbIX CUCTEM

11.1 Ilepeuenv unghopmayuoHHBLIX MEXHON02UI, UCHONLIYEMBIX 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;

— MHTEpPAaKTUBHOE OOIlEeHHE C O0YyYaroIIMMHCS U KOHCYJIbTUPOBAHUE B AJIEKTPOHHOMN
nH(popMalMOHHON 00pa30BaTeNbHON cpee.

11.2 Ilepeuenv npozpammmnozo obecneuenHus, UCHONALIYEMO20 NPU  OCYULECMEIEHUU

06pa303ameﬂbnozo npovyecca

[Ipu ocBOEHMM JTUCIUIUIMHBI UCIIONB3YETCS JINLIEH3MOHHOE ITPOrpaMMHOE 00eCIIieueHue:

orepanuoHHble cuctemMbl Astra Linux (WM WHas onepalnMoHHAas CHCTEMa, BKIIOUYEHHas B
peecTp OTeYECTBEHHOT'O MPOrPaMMHOT0 O0ecTieueHus);

KOMIUIEKT OpHCHBIX mporpamm P-7 Oduc (B cocTaBe TEKCTOBOTO MpOIECcCOpa, MPOTrpaMMBI
paboOTBl C DIEKTPOHHBIMH TaOJIMLAMH, TPOTPAMMHBIE CpEACTBA PEIAKTUPOBAHHUA U
JIEMOHCTPALIUU MTPE3EHTALIHIA);

Iporpamma IpoBEPKH TEKCTOB HA IIPEIMET 3aUMCTBOBAHUS «AHTHUILIArUAT.

11.3 Ilepeuensv ungpopmayuonno-cnpagouHsIxX cucnem

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

HayyHas oiekTpoHHas Oubnmoreka «eLIBRARY.RU» (oOecneumBaromast goctyn K
npodeccHOHaIbHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM CHPABOYHBIM U IOUCKOBBIM
cuctemam) http://elibrary.ru/.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

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

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

— JIOCKa ayJIMTOpHasd,

— MyJIbTUMeuitHOe 000pyaoBaHue (HOYTOYK, IPOEKTOP);

— Tpe3eHTalluu 10 TeMaM Kypca,

— YcTaHOBKa Ui U3YYeHHSI OTHOCUTEIBHOTO MOKOSI )KUKOCTH BO BPAILIAIOLIEMCS COCY/IE;

— YcraHOBKa 715 U3y4eHHs peXKUMOB ABkeHus xunkocty (I[Ipudop Peiinonbaca);

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

— JlaGopaTopHblil CTeHA A7 HU3Y4YeHHs] KOHCTPYKUMU WU NPUHIUNA ACHCTBUS BUHTOBBIX
HAacOCOB.
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