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[Ipu pazpaborke paboyeld MPOTpaMMBI TUCHUTUIMHBI (MOAyisi) "OCHOBBI THAPABINKA W ITHEBMATHYECKHX CHCTEM"' B OCHOBY
TIOJIO>KEHBI:
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Hanpasnerrnocts (mpo¢wmis) OpraHu3anus MEepeBO30K W YIpaBIeHHE Ha aBTOMOOIJIBHOM TPAaHCIOPTE, ONOOpPEHHBIH YUYeHBIM
coserom ®I'BOY BO Yysamickuii 'AY ot 20.02.2026 r., mpotokoi Ne 09.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.
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3aBeayromuii kapenpoit Amateipe A.C.

3aBexyromuii BeIycKaromeit kagenpoit Amateipes A.C.

[pencenarens MeToandeckoii komuccenu axynprera 'aBprios B.H.
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

OCBOEHHME OCHOBHBIX 3aKOHOB IIOKOS M JBMJKCHUS MXMJIKOCTH, a TaKXe METONOB MX IPAKTUYECKOIO IPUMEHEHMS.
W3ydeHue OCHOBHBIX 33aKOHOB TIMAPOMEXAaHUKHU, NPUHLUIMAIBHBIX CXEM KOHCTPYKLUMH M METOJOB pacdera TUIpO- H
MTHEBMOMPUBOJIOB JJIs1 JAlbHENIIEr0 MCHONb30BAHUS B NPAKTUYECKONM HHXKEHEPHOH aesTenpbHOCTH. O3HAKOMIIEHHE C
THAPABIMYECKAMA MAaIIMHAMH M TEOPETHYECKMMH METOJaMH pacueTa OCHOBHBIX HMX IapaMeTpoB M IIpaBWIaMH Ioxdopa
110 OCHOBHBIM XaPaKTEPUCTUKAM.

2. MECTO JUCHUIIJIUMHBI B CTPYKTYPE OOII

Huka (paznen) OIOIT: | b1.B./1B.03

2.1

TpeOoBanus K NpeABapUTEILHOM NOAT0TOBKE 00y4aoIerocs:

2.2

JMCHUIIMHBI U PAKTUKH, IS KOTOPbIX OCBOEHHE JAHHOM JUCHHUILINHBI (MOYJ151) HE00X0AMMO KaK
npeauecTByoIee:

3. KOMIIETEHIIUH OB YYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHUIIJIMHBI

(MOJY.JIST)

ITK-2. CiocoOeH opraHu30BaTh pabOTy ¢ MOAPSTYMKAMH Ha PHIHKE TPAHCIIOPTHBIX YCIyT

[IK-2.3 PaboTaer Ha epcoHaIbHOM KOMIBIOTEPE ¢ TPUMEHEHHEM HEOOXOAUMBIX IPOTPaMM

B pe3yibTaTe ocBOeHUsI AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

3.1|3uats:
3.1.1 | - ocHOBHBIC (HU3MKO-MEXaHHMICCKHE CBOMCTBA )KUIKOCTH U CUIIBI, IEUCTBYIOIINE B )KUIKOCTH;
3.1.2 | - cBOMCTBa THAPOCTATHUECKOTO JIABICHUS, U OCHOBHBIC 3aKOHBI TBMXKEHHS KUKOCTH;
3.1.3 | - Ha3HAaUYeHUEe U KITacCU(UKAINIO TPYOOIIPOBOIOB,;
3.1.4 | - METOIBI THIPABINYECKOTO PacueTa M IPOSKTHPOBAHHS TPYOOIIPOBO/IOB;
3.1.5 | - 3aKOHBI HCTEUCHNS KUIKOCTH Yepe3 OTBEPCTHS U HACA/IKH.
3.1.6 | - OCHOBBI THJIPOIMHAMHYECKON TEOPUH CMA3KH;
3.1.7 | - BUABI U pEXKUMBI ABUKEHUS KUIKOCTH;
3.1.8 | - oOmire 3aKOHBI U YpaBHEHUS CTATHKHU U AUHAMHKH KHIKOCTEH;
3.1.9 | - cymiecTByrOIIME THAPABINYECKUE U THEBMATUYECKUE CHCTEMBI:
3.1.10 | - 3aKOHBI ABMKEHUS U PAaBHOBECUS KHUIKOCTEH;
3.1.11 | - KJaccudUKaIIo THAPOITHEBMOIIepead, 00IaCTH IPUMEHEHHS THAPOTIPHBO/IA U ITHEBMOTIPHBO/IA;
3.1.12 | - METOANKY pacdeTa ¥ MPOCKTUPOBAHHS; THAPABINICCKIX MAIIMH M 00BEMHBIX THIpOIIepenay;
3.1.13 | - 0cOOGHHOCTH KOHCTPYKIIMHU U pacyeThl Ha 0€30MacHOCTh, IPOYHOCTh, HAJIOKHOCTh U MIPOU3BOAUTEIBHOCTD PA3IIYHBIX
THAPABIMYECCKUX CXEM.
3.2 | YmeTh:
3.2.1 | - NpUMEHATh OCHOBHBIE YPaBHEHUS THIPOCTATUKU U TUAPOIMHAMUKI KUAKOCTH;
3.2.2 | - ocyIIeCTBUTh THAPABIMUYECKUNA pacueT MPOCTOTO U CIIOKHOTO TPYOONPOBOIOB;
3.2.3 | - cocTaBIATh THIPOIHEPTETUUECKUI OalaHC HACOCHON YCTaHOBKH;
3.2.4 | - mpUMEHATH ypaBHEHHE JHHAMHYIECKOTO PABHOBECHS PABHOMEPHOTO ITOTOKA.
3.2.5 | - mpuMeHATH (OPMYITBI JUTS OTIPEACIICHHS KO (HUITIEHTa THIPABINIECKOTO CONPOTHBIICHNS
3.2.6 | - mpuMeHATH OOIIIe 3aKOHBI ¥ YpaBHEHHS CTATHKU W TUHAMUKH XAAKOCTEH, 3aKOHBI IBIDKCHHUS U PABHOBECHS
JKHUJIKOCTEH;
3.2.7 | - ocBaMBaTh CYIIECTBYIOMINE THAPABINUECKHE 1 THEBMATHIECKUE CUCTEMBI:
3.2.8 | - mpUMEHATh METOAMKY pacdera U MPOSKTHPOBAHNUS; THAPABIMYCCKIX MAIINH U 0O BEMHBIX THAPOTIEpeay;
3.2.9 | - mpoBOAMTH pacdeThl Ha OE30IaCHOCTD, TPOYHOCTD, HAACKHOCTD M IPOU3BOIUTEIEHOCTD PA3IMYHBIX THAPABIHYCCKUX
CXEeM C y9eTOM OCOOCHHOCTH KOHCTPYKITHH M YCIOBUH IPHIMEHEHHS.
3.3 [ UmeTh HABBIKM M (MJ1H) ONBIT JEATEJIbHOCTH:
3.3.1 |- B1aneHus METOIaMU UCCIENOBAHUS ABHKECHUS KUIKOCTH;
3.3.2 | - BMageHus METOJaMH THAPABIHYECKOTO pacyeTa U IPOSKTHPOBAHUS TPYOOIIPOBOJIOB;
3.3.3 | - BHageHus OCHOBaMHU THAPOJUHAMUYECKON TEOPUU CMA3KH;
3.3.4 | - mpumeHeHus GopMyn s onpeaeneHus ko3 GHIUeHTa THAPABINYECKOTO CONPOTHBICHHS;
3.3.5 | - mpuMeHEeHUS OCHOBHBIX PACUCTHBIX (DOPMYIT TSI OTIPEAENICHHS IIOTEePh HAIIOPa;
3.3.6 | - BIageHUs: OCHOBaMH TEOPHH THAPOANHAMHYECKOTO TIOX00MS;
3.3.7 | - mpuMeHeHNUS 3aKOHOB M YPaBHEHHH CTATUKH U TMHAMHKH JKHUIKOCTEH;




3.3.8 | - npuMeHeHMs 3aKOHOB JIBUKEHUS U PABHOBECHS JKUKOCTEH;

3.3.9 | - mpuMeHEeHN METOIUKH pacdeTa M MPOEKTHPOBAHNS; THIPABINICCKUX MAIIH M 00BEMHBIX THApOIIepeaad.

4. CTPYKTYPA U COAEPKAHUE UCIUIIVIMHBI (MOAYJISA)

HaunmeHnoBaHue pa3/iesioB U TeM /BU]L Cemectp / | HacoB | Kommneren- | Jluteparypa | Unte | [Ipak. | Ilpumeuanue
3aHATHA/ Kype 1107071 PaKT. | moar.
Pazgen 1. 'mapocraTuka
Beenenue B rugpaBiuky /Jlex/ 2 1 IIK-2.3 J1.1 1 0 [IpoGnemuas
JI1.2J12.1 JIEKIUS
2.2
0132
Beenenue B rugpasauky /I1p/ 2 0 IK-2.3 J1.1 0 0 Omnpoc Ha
JI1.2J12.1 MPaKTUYECKUX
J12.2 3aHATHAX.
2122 Pemenue 3amau
Beenenue B ruapasnuxy /Cp/ 2 7 IK-2.3 J1.1 0 0 Ompoc
JI1.2J12.1
2.2
2132
TunpocraTuueckoe 1aBjIeHUE U €T0 2 1 T1IK-2.3 JI1.1 1 0 [Ipobnemuas
cBoiicTia. /JIex/ JI1.2J12.1 JIEKIUS
2.2
2132
T'unpocraTuueckoe 1aBjIeHUE U €T0 2 0 T1IK-2.3 JI1.1 0 0 Ormpoc Ha
cpoiictBa. /Ip/ JI1.2J12.1 MIPAKTUIECKUX
2.2 3aHATUS.
21032 Pemenne
3a1ad.
T'uapocraTHueckoe 1aBlIeHUE U €r0 2 10 TIK-2.3 JI1.1 0 0 Omnpoc,
cBoiictBa /Cp/ JI1.2712.1 ITonrotoBka
J12.2 JTIOKJIa/I0B
2132
3akoH [Tackans U ero TeXHHYECKHUE 2 0 IK-2.3 J1.1 0 0 Omnpoc
npusioxenus /JIex/ JI1.2J12.1
2.2
2132
3akoH ITackans U ero TeXHUYECKHUE 2 2 IK-2.3 J1.1 2 0 Kpyrueblii cron
npuioxenus /IIp/ JI1.2J12.1
2.2
2132
3akoH [lackans u ero TeXHUYeCKue 2 9 TIK-2.3 JI1.1 0 0 Ompoc
npunoxenust /Cp/ JI1.2J12.1
J2.2
2132
Paznen 2. 'mapoaunamuka
T'unponnnamuka, ypaBHenue 1. 2 1 TIK-2.3 JI1.1 1 0 IIpobGnemuas
Bepuymnnu /Jlex/ JI1.2712.1 TEKIHS
2.2
3132
T'unponunamuka, ypaBaenue /. 2 2 TIK-2.3 JI1.1 2 0 Kpyrisiit cron
Bepuymnnu /Tlp/ JI1.2712.1
2.2
3132
I'mpponunamuka, ypasHenue [l. 2 10 I1K-2.3 JI1.1 0 0 Onpoc
Bepuynmu. /Cp/ JI1.2J12.1
2.2
3132
I'mnpaBnngeckue conpoTuBieHus /JIex/ 2 0 IK-2.3 JI1.1 0 0 Onpoc
JI1.2712.1
2.2
21022




T'uppasnuueckue conporusnenus /I1p/ 2 IK-2.3 J1.1 YuebHas
JI1.2J12.1 JTUCKYCCHS
2.2
2132
TI'mppasnuueckue conporusnenus. /Cp/ 13 IK-2.3 J1.1 Ompoc
JI1.2J12.1
2.2
2132
T'unpaBnauueckuil pacuer 1 IIK-2.3 J1.1 Ipobnemuas
TpydompoBooB /JIek/ JI1.2J12.1 Jlexkuust
2.2
2132
T'unpaBnuyeckuil pacuer 2 IIK-2.3 J1.1 KPYIJIBIH CTOJI
Tpybomposoaos /I1p/ JI1.2J12.1
2.2
2132
T'unpaBnuyeckuii pacuer 11 IIK-2.3 J1.1 Onpoc
Tpydomnposoos /Cp/ JI1.2J12.1
J12.2
3132
Pazpnen 3. 3auér
IMonroToBka u cnada 3auéra /3auét/ 4 [K-2.3 JIT.1 Ormpoc.
JI1.2712.1 Pemenue
J12.2 3anay. Tectupo
21022 BaHHE.
Pasnea 4.
Hcreuenue xUIKOCTH Yyepe3 OTBEPCTUS U 2 I1K-2.3 JI1.1 npoOieMHas
Hacaaku /JIex/ JI1.2J12.1 JIeKINS
2.2
0132
Hcreuenue )XKUAKOCTH Yepe3 OTBEPCTUS U 4 [K-2.3 JI1.1 Ormpoc Ha
Hacazaxu /T1p/ JI1.2J12.1 MIPAaKTHYECKUX
2.2 3aHATUAX.
21022 Pemenue
3amad.
Hcredyenue xKUIKOCTU YEPE3 OTBEPCTUS U 14 IK-2.3 JI1.1 INonroroska
Hacanku /Cp/ JI1.2J12.1 JIOKJIa/10B,0TIpO
2.2 c.
3132
I'mnpasimaeckuit yoap /JIex/ 2 IK-2.3 JI1.1 poOieMHas
JI1.2J12.1 JICKITHS
2.2
01032
I'mnpasmmaeckuit yoap /Ip/ 2 I1K-2.3 JI1.1 Onpoc Ha
JI1.2712.1 NIPaKTUYECKUX
2.2 3aHATHSIX .
21 92 Pemenue 3amau
I'mppasnudeckuit yoap /Cp/ 12 IK-2.3 JI1.1 Ompoc,
JI1.2712.1 MIOArOTOBKA
J12.2 JIOKJIAZOB.
0132
I'mapasnudeckue cTpyw. /JIex/ 0 IK-2.3 JI1.1 Omnpoc
JI1.2J12.1
2.2
0132
I'mapasnudeckue ctpyw. /TIp/ 0 IK-2.3 JI1.1 Ompoc Ha
JI1.2712.1 IIPAKTUYECKUX
J12.2 3aHATHAX.
21022 Pemenue
3ajad.
I'mnpasmmaeckue crpyn. /Cp/ 18 IK-2.3 J1.1 IMonroroBka
JI1.2J12.1 JIOKJIaJ0B,
2.2 orpoc.

0132




BesnanopHoe nBuxeHue KuakoctH /Jlex/ 2 0 TIK-2.3 JI1.1 0 0 Ompoc
J1.2J12.1
2.2
2122
BesnanopHoe nBmxenue xunkocta /I1p/ 2 0 IK-2.3 J1.1 0 0 Ompoc Ha
JI1.2J12.1 MPaKTUYECKUX
J12.2 3aHIATHAX.
21032 Pemenune
3ajay.
BesnanopHoe npmxenue xugkoctu /Cp/ 2 11 IK-2.3 J1.1 0 0 Omnpoc
JI1.2J12.1
2.2
2122
Paznen 5. 'mapaBianveckne MalInHbI
T'unpaBnnyeckre MalIMHbL, IEHTPOOEKHBIE 2 0 IK-2.3 J1.1 0 0 Ompoc
Hacockl /JIex/ JI1.2J12.1
J2.2
2122
I'uppaBnuyeckue MalIMHBL, HEHTPOOESKHbIE 2 2 IK-2.3 J1.1 0 0 OIIpOC Ha
Hacocs! /TIp/ JI1.2J12.1 MPAKTUIECKUX
J12.2 3aHIATHAX.
21032 Pemenue
3ajad.
TunpaBnuueckue MalIuHbI, IEHTPOOCSIKHBIC 2 13 TIK-2.3 JIT.1 0 0 Ompoc.
Hacocsl /Cp/ JI1.2712.1 ITonrotoBka
J12.2 JIOKJIaJIOB.
2122
O6wemubie Hacocs! /I1p/ 2 0 IIK-2.3 JI1.1 0 0 Onpoc Ha
JI1.2J12.1 MPaKTUYECKUX
J12.2 3aHATHAX.
2122 Pemenue
3ajad.
O6bemHubIe Hacock /Cp/ 2 15 IK-2.3 JI1.1 0 0 ITonrotoBka
JI1.2J12.1 JIOKJIaJ0B,
J12.2 OIIpoc.
2132
Pazgen 6. Jx3amen
TToaroToBka, crava sk3aMeHa /IKk3aMen/ 2 9 TIK-2.3 JIT.1 0 0 Ompoc.
JI1.2J12.1 peleHue
J12.2 3az1a4.
21022 TectupoBanue

5. ®OH/JI OHEHOYHbIX CPEJCTB

5.1. IlpumepHBIii NepedyeHb BONPOCOB K 3a4eTy

XN bW =

IMpenmer runpasnuku. Poms ruponpHBo0B B MalIMHOCTPOEHUH.

OCHOBHBIE CBOHCTBa KUAKOCTH. TpeOoBaHHS K KUIAKOCTH.

CuJibl, JeWCTBYIOMIME HA XUIKOCTh. JaBieHne B )KUAKOCTH.

CBolicTBa THIPOCTATUYECKOTO JaBJICHUSI.

Juddepenimansaple ypaBHEHNST PaBHOBECHS JKHIKOCTH M MX MHTETPUPOBAHUE JUIS MPOCTEHIIETo CiIydas.
IIbezomeTpuueckas BoicoTa. BakyyMm. M3mepeHue naBieHus.

Cunbl 1aBleHHs JKUJIKOCTH Ha IIOCKYIO CTeHKy. OmpeneneHne KOOpIUHAT LIEHTpa AaBICHHS.

Cunbl 1aBleHHs )KUJIKOCTH Ha KPUBOJHMHEHHYI0 cTeHKy. IlnaBanue Ten.

OTHOCHUTENBHBINA NOKOU IIPYU NPSMOJUHENHOM M PaBHOYCKOPEHHOM JABHMIKEHUU COCYJa.

PaBHOMEpHOE BpallleHUE COCyla C KHUIKOCTBIO.

Kunemaruxka »xugxoctu. OCHOBHbIE TOHSTHSL.

Pacxon, ypaBHeHue pacxoza.

Juddepenimansaele ypaBHEHNS IBIKEHHS UICATBHON JKUIKOCTH U UX MHTETPHPOBAHHUE.

VYpaBuenue bepHymiu At mOTOKa peanabHOM (BsA3KOH) skuakocTH. [Tbe3oMeTpuueckasl 1 HaloOpHas JTUHUU.
ITpumeps! ucnionb3oBaHKs ypaBHEHUS bepHynIn B TEXHHKe.

I'mnpaBimmgeckue motepu. OOIIHE TOIOKEHUS.

JlamuHapHOE TEUeHHE KHIKOCTH B KPYIIBIX Tpydax.

JlamuHapHO€E TeueHHe B 3a30pe MEXIY ABYMsl IJIOCKMMHU CTEHKAMH U B KOJBLEBOM 3a30pe€.
TypOyneHTHOEe TedeHHe B TIAAKHUX TpyOax.

TypOyneHTHOEe TeueHHe B MepoxoBaThix Tpydax. I'padmkxu Huxypanse u Mypuna.




21.

HcTedyeHue XUAKOCTH 4epe3 Majble OTBEPCTUS B TOHKON CTEHKE IIPU IIOCTOSHHOM HAIOpe.

22. VcreueHue >KMIKOCTH Yepe3 HACaJIKU MPU MOCTOSHHOM Harope.
23. VicreueHne >KUIKOCTH Yepe3 OTBEPCTHS M HACAAKH IPH IepEeMEHHOM Hamope (OMOPOKHEHUE COCYIOB).
24. I'mppaBaugeckuii pacdeT MPOCTHIX TPYOOIIPOBOJIOB.
25. I'mapaBnuyeckuii pacueT mociaenoBaTeNbHBIX TPYOOIIPOBOIOB.
26. I'mapaBnudeckuii pacuer napajulelbHBIX TPyOOIIPOBOJIOB.
27. I'mppaBiaugeckuii pacder pa3BeTBICHHBIX TPYOOIIPOBOIOB.
28. TpyOompoBOIBI ¢ HACOCHOW MOJauei KUIKOCTH.
29. Cuiibl 1eficTBUSI IOTOKA Ha CTEHKU KaHaJa.
30. JlonacrHsle (eHTpOOSKHBIE HacoChl). KOHCTPYKIS, MpUHINN NEHCTBHUS, M0Ja4da, Hallop M MOIIHOCTh HAcoca.
31. bamanc 3Hepruil B MeHTPOOEKHOM HAcOCe.
32. OCHOBHOE YpaBHEHUE U XapaKTEPUCTHKA LEHTPOOEKHBIX HACOCOB.
33. PerynupoBanue pexnma paboThl IEHTPOOESKHOTO Hacoca.
34. KaBuTanus B JIOAaCTHBIX HAcOCaxX.
35. O0nemHble Hacochl. [IpuHIMIT pabOThI, OCHOBHBIC ANIEMEHTHI, ITapaMeTPhl PabOTHI.
36. INopurHeBble HACOCHI ¢ KPHBOILIUIHO-IIATYHHBIM MPUBOJOM, OCpEIHEHHAs MTHOBEHHAs Mojaya, HHIAUKATOpHas
JIrarpaMma.
37. PanuanpHble pOTOPHO-NOPIIHEBBIE HACOCHL. KOHCTPYKIMS, NPUHIMI AEHCTBUSA, IPOU3BOAUTEILHOCTD.
38. AxcuanbHble pOTOPHO-TIOPIIHEBBIE HacOoChl. KOHCTpYKIMS, MPUHIUIN AeHCTBUSA, MPOU3BOIUTEIBHOCTb.
39. Iectepennsie Hacockl. KoHCTpyKIys, MpUHIKN AEHCTBUS, IPOU3BOIUTEIBHOCTb.
40. IInacTuHuaThle HACOCHI OJHOKpATHOrO AeiicTBus. KoHcTpykuus, npuHuun aeictBusl. Perynarop MoIHOCTH.
41. OOBeMHbIH TUApPONpUBOA. [IpUHIMI JeUCTBUS, PEryIUPOBAHIHE 0OBEMHOTO THIAPOIPUBOJA.
42. OCHOBHBIE CXEMBI U XapaKTEPUCTHKN 0OBEMHOTO THAPONPHUBOIA.
5.2. IlpumepHBIii NepeyeHb BOMPOCOB K IK3aMeHY
L. Hcropus paszsutus Hayku «luapaBiukay.
2. OCHOBHBIC (U3MUECKHE CBOWCTBA KHUIKOCTEH H Ta30B.
3. I'uapocraTuueckoe naBiieHUE U €ro CBOWCTBA.
4. OCHOBHOE ypaBHEHHUE TUApPOCTaTHKH (Diiepa).
5. CymMapHasi cujla THUAPOCTATHYECKOTO [JABIEHHUs JKUIKOCTH Ha IUIOCKUE MOBEPXHOCTH M TOYKA €€ MPUIIO0KEHUS.
6. CymMMapHasi CHia THAPOCTAaTHYECKOTO MAaBJICHUS XHUAKOCTH HA KPHBOJIMHEHHBIC IOBEPXHOCTH (3aKOH ApXxmmena).
7. OTHOCHTENBEHOE PABHOBECHE JKUIKOCTH.
8. T'mapocraTudeckue MeXaHU3MBbI (THAPABIMYECKUH JOMKPAT, IPECC, MyNbTHILIUKATOP, THAPOAKKYMYIISTOD).
9. Kunemarmuka »XuIKOCTH ¥ ra3a. OCHOBHBIE TOHATHS B THAPOIMHAMHUKE.
10. VpaBHeHHE HEPa3pbLIBHOCTH MOTOKA.
11. JlamuHapHBI pexkuM ABHKeHUs >kuakocTu. Kputepuii PeliHombaca.
12. TypOyneHTHBI PEXHUM IBHKCHUS KUIKOCTH.
13. Vpasuenue Jl. bepHymu 1i1sl 31€eMEHTapHOM CTPYHKM HACAJIbHOW M peaabHOM XKUIKOCTH.
14. VYpasrenue [l. bepHynau a1t NOTOKa peaabHOM *KUAKOCTH. ['eomMeTprueckuil CMbICT.
15. DHepreTuuecKkui cMbicn ypaBHeHus J{. bepHymiu.
16. [Totepu Hamopa mo umHe TpydompoBona. @opmyna lapcu-Beiicoaxa.
17. KoaddunuenT ruapaBaimdeckux MOTeps A TypOYJICHTHOTO peXHMa.
18. Mectable notepu Hanopa. @opmyna Hapcu.
19. I'mapaBnudeckuil pacueT KOPOTKOTO TPyOOIPOBOAA.
20. I'uapaBnudeckuii pacdeT MOCIeNOBATENBHO U MAPAIIICTHHO COSTUHEHHBIX TPYO.
21. HcredyeHue XUAKOCTH 4epe3 OTBEPCTUE B TOHKOU CTEHKE.
22. VcreueHune sKMIKOCTH 4epe3 HacalKu.
23. HcreueHue )UAKOCTH MpU IepeMeHHOM Hanope. OnopoXHEHHE PU3MaTHYECKOTO Cocya.
24. Cua Bo3eHCTBUS CTpyH (TIOTOKA) HA TBEPIYIO CTEHKY.
25. [Ipsmoit rugpasnuyeckuit ynap. @opmyna H.E. JKykosckoro.
26. Henpsimoli runpasnuyeckuii ynap. Jlokanuzanus ruapoypapa.
27. JBrmxenue xuakoctu B noTkax. @opmyna [llesn.
28. Knaccuduxanus ruapaBInueckuX MalliH.
29. Kraccudukanms HacoCOB.
30. YcrpolicTBo M paboTa MEeHTPOOSKHOTO Hacoca.
31. IIpou3BOAUTENBHOCTH, HAIIOP, MOLUIHOCTD U K.II.J. HACOCOB
32.  OcHOBHOE ypaBHEHHME JIOMACTHBIX MamuH. Popmyna Diinepa.
33. OCHOBHBIE XapaKTEPUCTUKH LEHTPOOEKHOIO Hacoca (Hamop, pacxox M K.ILJ. OT MOJa4u - TpaduKn).
34, Pabora Hacoca Ha TpyOONpPOBOI.
35. INocnenoBarenpHas U MapajieabHas padoTa MEHTPOOEKHBIX HACOCOB.
36. PerynupoBanne pabGoThI IEHTPOOEIKHBIX HACOCOB.
37. [IpenenbHast BeIcOTa BCcachlBaHUs HacocoB. KaButarus.
38. TuIEl 1 MapKH IEHTPOOEKHBIX HACOCOB.
39. OceBble HAaCOCHI.
40. Buxpebie Hacochl.
41. Bonoctpyitnslit Hacoc.
42. Dpnudr.
43. I'uaporapan.




44.
45.
46.
47.
48.
49.
50.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

INopuraeBsle HAacOCH! (OAMHAPHOTO, JBOMHOTO, TPOIHOTO U AnG(EPEHIUANIFHOTO JEHCTBUS).
AKCHaTbHO-IUTYHXKEPHBIE HACOCHI C HAKIIOHHBIM OJIOKOM M C HAKJIOHHBIM JUCKOM.
ITrymKepHBIE HACOCHI PSTHOTO PACIIONIOKEHUS (TOIIMBHBIC HACOCH! AN3ENBHBIX IBUTATEIICH).
JuapparmenHsie Hacockl (OEH30HACOC).
[lecTrepenHble HAcOCHI.
PoTopHo-nnacTHHYATBIE HACOCHI.
OOBEeMHBIH THAPONPUBOA BPAIIATEIHHOTO JIBIDKCHU.
I'uapoumnuuapsl.
Tl'unpomoTOpEI.
Bentunsropst.
I'maponunamudeckue nepemayn. [uapoMyQThL.
I'moponunamudeckuit Tpanchopmatop.
I'mnpomexanuueckas nepenava.
OCHOBEHI pacdera 00BEMHOTO THAPOIIPHUBOIA.
OCHOBBI pacdeTa ITHEBMOIPHBO/A.
Kommpeccopsi.
lapaxkxHoe o6opymoBaHUE ¢ THAPOITHEBMOIPHBOIOM.
I'mppaBnudeckuil pacueT BOJOIPOBOIHBIX CHCTEM.
HcrouHuku BOOOCHAOKEHUS.
TpeboBanus, npeabsABIsSEMbIe K KAYECTBY BOJBI.
HopMmer 11 peXXxuMBI BOAOTIOTPEOICHNS.
Bono3abopHbIle COOPYKEHHUsI U3 MOBEPXHOCTHBIX HCTOUYHHUKOB.
Bono3abopHble cOOpy:KEHHsI U3 MOA3EMHBIX HCTOYHUKOB.
VYiryqmreHne KadecTBa BOJABI Ha BOZ03a00PHBIX COOPYKCHHSX.
Hacocusle cranmuun. Bogonanopasre 6amau. PesepByaps.

5.3. TemaTuka KypcOBBIX padoT (KypCOBBIX IPOEKTOB)

He mpenycMoTpeHO ydeOHBIM MIIaHOM

5.4. ®oHJ O1LIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYLIEero KOHTPOJIs

Tembl 10KIaI0B

Ealb

[TonsiTHE O THIpaBIMKE KaK O HayKe.

Cutbl, ACUCTBYIOIINE HA KUIKOCTb.

OCHOBHBIE CBOMCTBA KaleNbHBIX XUAKOCTEH. CKMMaeMOCTb.

OcHOBHBIE CBOMCTBa KamenbHBIX kUAKocTe. TemnepaTtypHoe pacuiupenue. ConpoTHBICHHE pacTskeHu 0. CHitbl

MMOBECPXHOCTHOT'O HATSKCHU.

PN

e

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

OCHOBHBIE CBOICTBA KalleNbHBIX XKUIKOCTEH. BsaskocTs. McnapseMocTs.
I'uppocraTuueckoe naBieHUE U €ro CBOWCTBA.

OCHOBHOE ypaBHEHHE TUAPOCTATHKH.

Juddepenimansable ypaBHEHNS PaBHOBECHS JKUIKOCTH.

Cuna naBieHUs Ha IUIOCKYIO CTEHKY.

Cuna JaBrneHusl Ha KPUBOJIUHEHHYIO CTEHKY.

ITpsiMonuHeliHOE, PaBHOYCKOPEHHOE IBHKEHHE COCYAa C JKHIKOCTBIO.
PaBHOMEpHOE BpallleHHE cOCyla C KHUJIKOCTBIO.

KunemaTuka
Kunematunka
KunemaTuka
Buxpessle u
Kunematuka
Kunematuka
KunemaTuka
KunemaTuka
Kunematunka
KunemaTuka
KunemaTuka

U TMHAMHKA XUIKOCTH. OCHOBHBIE HOHSTUSA. METOABI ONUCAHHS JBIKCHUS KHIKOCTH.

U IMHaMHKa xxuakoctd. OcHoBHbIE MU depeHnnanbHble ypaBHEHHS JBHKCHUSI HEBA3KON JKUAKOCTH.
U IUHAMUKA )KUAKOCTH. YpaBHEHUE HEPA3phIBHOCTH.

0e3BUXpEBBIC ABIDKCHUS. YPAaBHEHHS KOMIIOHCHTOB BHXPSI.

U IWHAMHUKa kuakoctH. OOuwmii cnydail ypaBHeHus bepHymiu.

U IMHAMHKa KHUIKOCTH. YacTHbIe caydan ypaBHeHHsA bepHymnn.

1 nuHamuka xuaxoctd. Materpan Jlarpanka.

U TMHAMHKA JKHJIKOCTH. YPAaBHEHUE IBMKEHHS BS3KOW JKHJIKOCTH.

U IMHAMMKa JKHIKOCTH. YpaBHEHUE bepHyamu Ams rasos.

U IMHAMHKA )XUIKOCTH. YpaBHEHHUE BepHymIn U1l 3J1eMEHTapHOU CTPYHKM HECKMMAEMOH >KUAKOCTH.
U IMHAMHUKA KUIKOCTH. YpaBHEHUE bepHymIn sl CTPYHKHM BA3KOHM JKHIKOCTH.

[Inockoe norennuanbHoe aBuxkeHue. IloTeHnman ckopocTu.

ITnockoe nmoTeHnManpHoe ABrkeHHe. OYHKIHUA TOKa.

ITockoe moTeHIMANEHOE JBIKEHHUE. B3anMo3aMeHsAeMOCTh MOTEHIHANA CKOPOCTH U (PYHKIMH TOKA.
ITnockoe moTeHNMaNbHOE ABMXKEHHE. PaBHOMEpHOE ABMKEHHE, MapaieNbHOe KOOPIUHATHEIM OCSM.
ITnockoe nmoTeHIMaNbHOE ABHAKEHHE. VICTOUHUKH U CTOKH.

IInockoe noTeHManbHOE ABMXKEHHUE. [IUpKYISIIMOHHOE TeUEHUE.

OCHOBBI THAPOAVHAMUYECKOTO MOJO0HS.

JlamunapHoe TeueHue xuakocTH. 3akoH [lyaszeiins.

JlamuHapHOE TedeHne XuIKocTH. OmnpeneneHne KodpQuIreHTa nponopuruoHanrsHocTH B Gopmyne [dapcu-Beticoaxa.

6. YHEBHO-METO/UMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas uteparypa




6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 | Wrepennuxt /. B. I'mppaBnuka: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
Jlans, 2022 HBIA
pecypce
JI1.2 | Moprysos K. I1. I'mnpaBimka: yaeOHUK Cankr-IlerepOypr: | DmexTpoH
Jlanp, 2022 HBIN
pecypc
6.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komuu-Bo
JI2.1 |Iramxuna-I'mpuna O. |['mapaBnuka U celbCKOXO3SHCTBEHHOE BOIOCHAOKEHHUE: CII6.: JIanp, 2017 | DnekTpoH
C., Bonkosa O. C. ydaeOHOe mocooue HBIH
pecype
JI2.2 |Kpectun E. A., 3aJjauHIK 110 THIPABIMKE C TIPUMEPAMHU PACUETOB: yaeOHOE CII6.: JIanp, 2018 | DnekrpoH
Kpecrun E. 1. nocobue HBIH
pecypce

6.2. Ilepeuens pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOH ceTn "UnTepHer"

01 KaTajaor Poccuiickoii HalMOHAJIBLHON OMOJIMOTEKH

D2 | karanor Poccuiickoit rocynapcTBeHHOM OMOTHOTEKH

6.3.1 I[lepeueHb MPOrpaMMHOro 0decIedeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 | Office 2007 Suites

6.3.1.4|7-Zip

6.3.1.5 | MozillaThinderbird

6.3.1.6 | MozillaFirefox

6.3.2 TlepeyeHb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexkTpoHHbI epuonuieckuii cnpaBouHuk «Crucrema TAPAHT». [TonHOTEKCTOBEIHN, 0OHOBIseMBIi. JlocTym mo
JIOKAJILHOM CETH aKaJIeMUN

6.3.2.2 | OnexTpoHHas OMOIHOTEYHAs cHcTeMa H3aTenbeTBa «Jlanby. ITomHOTEKCTOBAs 3MEKTPOHHAS ONOIHOTEKA.
WnavBuyanbHbBIN HEOTpaHUYEHHBIN TOCTYN yepe3 PUKCHpOBaHHBIN BHeIIHUH [P anpec akagemMun HeOrpaHUIEHHOMY
KOJIMYECTRY MOJIb30BaTENeH U3 JII000H TOYKH, B KOTOPO# nMeeTcs 1ocTym Kk cetn MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropust Bun pabot Hasunauenne OcHAaIEHHOCTD
Cronpl (28 mrt.), cTynes (48 1wT.), mKad U CTEIAKU C JIUTEPATypoH,
1-204 [Momerienue amst KOMIIBIOTEpHAsi TEXHMKA C BO3MOKHOCTbIO IOJKIIOUEHHS K CETH
caMocTosATenbHOM padoTsl | "MHTepHeT" u  obecrieueHWeM  JOCTyma B DJEKTPOHHYIO

“H(POPMAIMOHHO-00pa30BATENbHYIO CpeAy OpraHu3anuu(4 mr.).

Jocka ydeHuueckass HacTeHHas TpexaneMeHTHas (1 mrT.), Kadenpa
nekTopa HactospHas (1 IOT.), CTON YJIEHWUYECKHH 4-X MECTHBIA Ha
1-404 YuebHast ayauTopust MeTaliokapkace (26 mrT.), cToy mpenomaBaTenbckuit (1 mIT.), cTyn
nonymsirkuii (1 mrt.), ckamelika 4-X MecTHasi Ha MeTaJloKapkace (25
IIT.), TUIAKAaT HACTeHHbIH (1 mT.)

KoMmbrotepHass TEXHHKa C BO3MOXKHOCTBIO ITOJKIIOUCHHS K CETH

ITomerienue ams "NuTepHer" ®  oOecrieyeHMeM  JOCTyma B JJIEKTPOHHYIO
CaMOCTOSATEIbHOM paboThl | HHHOPMAIIMOHHO-00pa30BaTeNbHYI0 Cpely OpraHu3anuu (HOYTOYKH,
TIepCOHAIbHBIE KOMITBIOTEPHI) (4 MIT.)

1-401

ObopynoBaHme UL TPOBEICHHUS nmabopaTopHBIX pabor:
«Onpenenenne  peXuMa  IBWXKEHHA  JKHAKOCTH»,  «OIBITHAs
WUTIOCTpalusl ypaBHeHUs1 OepHymn», «OnpexaeneHue kodpuimreHTa
conpoTuBleHus», «lcreueHne HKMIKOCTH 4epe3 OTBEpCTUS U
Hacankw», «['WapaBaMdecKuii ymap B HANOPHOM TPYOOIIPOBOAEY,
1-410 VYueOHas ayquTopHs «Bomononsemuukny, «JluHamMuueckue H = OOBEMHBIE  HACOCHD»,
«O6peMHBII  THApOTpHBOAY»,  «lMApOAMHAMHMYECKHE — IEepefadmy.
OKpaH HacTeHHBIH pynoHHBIA. Jlocka ydeHWYeckas HacTeHHas 3-X
aJIeMeHTHas, cToibl (16 mT.), cTymbst ydeHmdeckue (32 mT.), kadenpa
JIEKTOpa HACTOJbHAs, CTEIUIaXH, ceid, CTyl MNOMYMATKHH 4YepHbIi,
CTOJI MPENoIaBaTeNbCKHi (2 mT.)

8. METOIMYECKHUE YKA3AHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)




Crenudukoit 3a04Hoi popmMbl 00ydeHus: sBisieTcst mpeobiagaroniee KOJINIeCTBO YacOB CaMOCTOSATENFHONH pabOThI MO CpaBHEHHIO C
AYJUTOPHBIMU 3aHATHAMM, IIO3TOMY METOJMKA M3Y4EHUs Kypca IpeIycMaTpuBaeT Hapsily C JCKUMSIMH W IPaKTHYECKHUMH
3aHATHAMH, OPTaHM3AIMIO CAMOCTOSATEIHHOW PaOOTHI CTYICHTOB, NPOBEICHHE KOHCYIBTAIWiH, PYKOBOACTBO IOKJIAJaMH CTYICHTOB
JUIS BBICTYIICHHS Ha HAYYHO-IPAKTHIECCKUX KOH(PEPEHIMAX, OCYIIECTBICHHE TEKYIET0, MPOMEKYTOUYHOTO (OPM KOHTPOIIS.

CrymeHTbl, WU3ydalolie IUCHUILIMHY, JOJDKHBI 00JajaTh HaBbIKaMH pabOTbl ¢ y4eOHOH JuTepaTypod U JIpYyruMHU
MH(OPMALMOHHBIMM HCTOYHMKAMH B TOM 4YHCIE, WHTEPHET-CAlTaMH, a TAKXKe BIIAJICTh OCHOBHBIMH METO/JAMH, TEXHUKOH U
TexHoJoTHel coopa u 06paboTkH HHPOPMAIIUH.

CamocrosiTensHas paboTa CTYIEHTOB 3a0YHON ()OpMBI OOydeHHUs MOJKHA HAUYMHATHCA C O3HAKOMIIEHHs C pabodeil mporpammoit
JUCLUILIMHBI, B KOTOPOH INEpeYrCiIeHbl OCHOBHAsl M JONOJHUTENIbHAS JIMTEPATypa, ydeOHO-METOAMYECKUE 3aJaHMsI HEOOXOAMUMBbIC
JUTSL M3Y9EHHS TUCIUIUINHEI ¥ Pa0OTHI HA IPAKTUYECKHX 3aHATHAX.

IIpenomaBaTens B Impomecce ayIUTOPHBIX 3aHATHH OCBEIIA€T OCHOBHBIC KIIOYEBBIC TEMBl AWCHUIUIMHEI M 0Opammaer BHIMaHHE
CTY/ICHTOB Ha TO, YTO OHM JOJDKHBI BCIIOMHUTb M3 paHee IIOJydCHHBIX 3HaHWH. V3ydeHue KakaoW TeMbl clelyeT HauuHATh C
BHMMATEIBHOTO O3HAKOMIICHHS ¢ HabopoM BompocoB. OHM OPHEHTHPYIOT CTY[EHTa, MOKa3bIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOH
Teme. CrieyeT MMeTh B BHAY, YTO Y4EOHHK WM ydeOHOE MOCOOWE MMEET CBOIO JIOTHKY IMOCTPOEHHSA: OJHH aBTOPHI OoJiee IMHMPOKO,
a gpyrue Oojee y3KO pacCMaTpUBAIOT Ty HIM HHYIO mpoOimemy. IIpu m3ydeHum mr000# TeMbl paboued mporpaMMbl CIeTyeT
HOCTOSIHHO OTMEYaTh, KaKUE BOINPOCH! (IIyCTh B MHOM JIOTMYECKOH IOCIIEOBATEILHOCTH) PACCMOTPEHBl B JAHHOW INIaBe ydeOHHKa,
ygebHOrO mocoOus, a Kakwe omymieHsl. Ilo 3aBepmieHHH pabOTHI HaJ yY4eOHHUKOM [OJDKHA OBITH SICHOCTH B TOM, KaKHE TEMBI,
BOIIPOCHI TIPOTPAaMMbI Y4eOHOTO Kypca BBl YK€ M3y4WMIM, a Kakde IPeACTOMT H3Y4UTh II0 APYIUM MCTOYHHKaM. B ciydae
BO3HHKIINX 3aTPYJHEHUI B IIOHMMAHHWU Y4eOHOTO MaTepHaia ClieqyeT OOpaTHThCS K JPYTMM HCTOYHHKAM, TA€ M3JI0KEHHE MOXKET
OKazaTbCst 00JIEe JOCTYITHBIM.

[ToHnMaHMe U ycBOEHHE COJNEp)KaHMSA Kypca HEBO3MOXHO 0€3 YeTKOTro 3HaHMS OCHOBHBIX TEPMHUHOB M HOHSTHI, MCIONB3yeMBIX B
JAHHOW IUCIMIUIMHE 10 KaXJIOoH KOHKpEeTHOH Teme. [ 3TOro CTyAEHT NOMDKEH MCIOJIB30BATh ONPEAENEHHS HOBBIX TEPMHHOB,
KOTOPBIE JIaBaJINCh HA JIEKIUH, a TAK)KE B PEKOMEH/IOBaHHbBIX y4eOHbBIX U HH()OPMAIIMOHHBIX MaTepHallax.

CoBpeMeHHBIE CPE/ICTBA CBSA3M ITO3BOJIIOT CTPOWTH B3aMMOOTHOIICHHS C IPENOJaBaTe]IeM W BO BPEMS CaMOCTOATENIHLHOW paboTHI ¢
TIOMOIIBI0 MHTEPHET-BUACO-CBA3M, a HE TOJIBKO BO BPEMs ayJUTOPHBIX 3aHATHH M KOHCYNbTanui. J[ns mpoXyKTHBHOTO OOIIeHMS
CTYIIGHTY HEeoOXOJMMO BIaJeThb HaBbIKAMHM JIOTMYHOIO, IIOCJIEIOBATENBPHOTO ¥ MOHATHOTO M3JIOKEHUS CBOEro  BOIpPOCA.
XenatenbHo, 4TOOBI CTYyAEHT 3apaHee HAIMCAT JIEKTPOHHOE MHCbMO, B KOTOPOM IEPEUUCIMII MHTEPECYIONINE €ro BOHPOCHI MU
BOIIPOCHI, M3y4E€HHE KOTOPHIX IIPEICTABISACTCS €My 3aTPyAHUTENBHBIM. OJTO JacT BO3MOXKHOCTH IIPENOJABATENIO OIEPaTHBHO
OTBETUTH CTYACHTY 110 HHTEPHET-CBA3HU U 00JIee KaueCTBEHHO MOATOTOBUTHCS K MOCIEAYIONTIM 3aHATHSM.

MNPAJIOXKEHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 ___ y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



