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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHbIM CTaHAapTOM Bbicllero obpasoBaHus no HanpaeneHuio noprotoBkn 13.03.01 TenmnosHepreTvka wu
TENNOTEXHUKA, YTBEPXKAEHHBIM Npukasom MuHobpHayku Poccun ot 28.02.2018 r. Ne 143

CocraButens (n):
KaHomaaTt TeXHUYEeCKNX HayK, AOLEHT BepxonaHues A.A.

OT Kadbenpbl cocTaBuTENS: 3nobwuH B.T.

3asegyowmin - kacdegpon TENNOCUNOBbLIX YCTAHOBOK U
TennoBbIX ABUraTenen

OT BbInyckatoLen kadenpbl: CwmopoguH C.H.
3aeegytownin kadegpom

MeToaundeckun otaoen: CmunpHoBa B.I".



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb pgucuunnuHbl: CdopmupoBatbh KoMMeTeHUMn oby4datouierocs B 00nactM  KOHCTPYKTUBHBIX
0ocobeHHoCTEN, MPUHUMNOB paboTbl, COBPEMEHHOIO COCTOSIHUSI U MEPCMEKTMB PasBUTUS HarHeTaTeriel, B OLEHKe U
aHanuse man4eckmMx NpoLLEeccoB, NPOTEKaLWMX B HarHeTaTensx, pacdeta OCHOBHbIX rEOMeTPUYECKUX pasmMepoB MallunH
U UX XapaKTEpUCTUK, B BbIOGOpE SKOHOMMUYHBLIX PEXMMOB paboTel, B obecnevyeHnM npaBuUrbHOW 3KCMnyaTaumm
HarHeTartenen.

1.2 3agauv AUCUUNINNHLI:

- MI3yunTb KOHCTPYKTUBHbIE OCOBEHHOCTU U MPUHLMMNBLI paboTbl HarHeTaTenew.

- PaccmoTpeTb cOBpeMEHHOEe COCTOsIHME W MEePCNEKTUBLI Pas3BUTUS HarHeTaTenen.

- MNMpogemMoHcTpMpoBaTh OpraHM3aLmio NPaBUITbHOW JKCMfyaTauumn HarHetTaTenemn.

- YCTaHOBUTb BO3MOXHOCTU BbIGOpa SKOHOMUYHLIX PEXMMOB paboTbl.

- [poBecTn oueHKy U aHanu3 OuU3n4eckMx NPoLLeccoB, NPOTEKaLWMX B HarHeTaTensax.

- MpnBUTL CNOCOBHOCTM K CaMOCTOSTENTLHOMY MPUOBPETEHMIO U UCMOMBL30BAHNIO B NPAKTUYECKON AEATENbHOCTU
HOBbIX 3HaHUN N YMEHWMA.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

dunsmka

TeopeTunyeckasi MexaHuka

Martematuka

MaTepuanosegeHue, TEXHONOMMN KOHCTPYKUMOHHBIX MaTepuanos
'mpporasognHamuka (Mmapaenuka)

MpuknagHas mexaHvka

2 KOMMNETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

MK-6.1: FOTOBHOCTb K BbINOSIHEHUIO PaboT Mo OpraHM3aLMOHHOMY U TeXHUYECKOMY obecrnevyeHuto NosIHOro
LMKIa Unu otTaenbHbIX CTaAUN 3KCNNyaTauum TennoBbIX ceTen, TenriomexaHnyeckoro oopyanosaHus TOC u
KOTeNbHbIX

3HaTb: YCTPOMCTBO M MPUHUMM paboTbl LEHTPOOEXHBIX M MOPLUHEBbLIX HACOCOB; CXEMbl, KOHCTPYKLIMU, XapaKTEPUCTUKM,
TEXHUKO-3KOHOMUYECKME MOKa3aTenn M OCOBEHHOCTWM 3SKCMnyaTaumy HacoCOB, KOMMPECCOPOB M 060pyaoBaHMS CUCTEM
BO34yXOCHabOXeHWs.

YMeTb: aHanuavpoBaTb Hay4HO-TEXHUYECKYD WHOPMaLMio, U3y4aTb OTEYECTBEHHbIA W 3apybBexHbli  OnbiT,
OCYLIECTBNATL BLIGOP HACOCOB 1 OCHOBHOIO 1 BCMOMOraTernbHoro 06opyaoBaHnst CUCTEM BO3AYXOCHABXEHUS.

BnageTb: HaBblkamy pas3paboTKM  MepOnpUATMIA MO MOBLIWEHWMIO  3HepreTuyeckod  3pEKTUBHOCTU  CUCTEM
BO3YyXOCHAGXeHNS NPOMBbILLIIEHHbIX NPeanpUsTUNA.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TeKyLero
3aHATUN KOHTpONS

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Paspen 1. O6wue cBefeHuns o]
HarHeTaTensx

Tema 1. Knaccudukaumsa HarHeTaTenemn.

OCHOBHblE  MOHATUSA n  onpegeneHus.
OcHoBHble TUNbI 7] Knaccudukaums
HarHeTaTenewn. MokasaTtenu paboThl 1 6
HarHeTaTenewn.

Tema 2. MNpuHUMN SENCTBUSA HarHeTaTenen.

MpyHUMn nencTeus ONHaMUYECKMX
HarHeTaTenemn. MpyHUMn nencTeus
0ObEMHBIX HarHeTaTenemn. BbicoTa 2 1 6
BCaCbIBaHUS.

Pasgen 2. OcHoBbI TeOpUKM HarHeTaTenemn

Tema 3. LleHTpobexHble HarHeTaTenu.

KoHcTpykTMBHaa cxema. [lapannenorpamm
ckopocTel. YpaBHeHuMe OJwunepa. [logobue
LIEHTPOBEXHbIX HarHeTaTenen. 1 1 5,75

Tema 4. OceBble HarHeTaTenu.
PeweTtka npodunen. OCHOBHblE YpaBHEHUSI.
XapakTepUCTUKN OCEBbIX HarHeTaTenewn. 1 1 6

Pasnen 3. Hacocsl " CUCTEMBbI
BOJoOCHabkeHus

Tema 5. Hacocbl.

TvnoBas cxema W Myck HAaCOCHOW YCTaHOBKM.
Pabota Hacoca Ha ceTb. PerynuposaHue
HaCcOCOB. OceBoe ycunue. 1 1 6
MHorocTyneH4aTble HacocChl.

Tema 6. CucteMbl BoAoCHabXeHUS.

Knaccudumkaums HaCOCHbIX CTaHUUN.
MpuHUMNUanbHble CXEeMbl KOMIMOHOBKM
cuctemM BogocHabxeHusi. TpybGonpoBogHas 2 2 6
apmarypa.

Pasgpen 4. Komnpeccopbl U1  cuUCTEMBI
BO3OyXOCHaGXeHst O




Tema 7. Komnpeccopsbl.
KoHcTpyKkuun komnpeccopos. WHankaTopHas

Anarpamma. MHorocTyneHuaTble
KoMnpeccopsbl c anddepeHumnanbHbIM
nopliHeM. XapakTepUCTMKM  KOMMPECCOpOB. 2 6 6

PerynuposaHue KOMNpeccopos.

Tema 8. CucTeMbl BO3AYXOCHAOXEHUS.

CxaTblh  BO3OyX B  MPOMbILUNEHHOCTN.
Ouuctka cxaTtoro Bosgyxa. CoctaB cucTtemsbl
BO34yXOCHaOXeHUS. OcHoBHbIE TUNbI 2 6
notpebuTenen cxaToro Bo3ayxa.

Wtoro B cemecTpe (Ha kypce ans 3A0) 12 12 47,75
KoHcynbTaumm n npoMexxyToyHas 025
attectaums (3ayer) ’
Bcero koHTakTHasa pa6orta u CP no 24 25 4775

aucumnnuHe

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoekTnposaHue y‘-le6HbIM nrnaHoMm He npeaycMoTpeHOo

5. ®OHJ, OLIEHOYHbIX CPELCTB A1 MPOBEAEHMUA NPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarenen, KpUTEPUEB U CUCTEMbI OLIEHUBAaHUA pe3yNbTaToOB 00y4eHus
5.1.1 MNoka3aTenn oueHUBaHUA

Kog HanmeHoBaHMe oueHOYHOro
[MokasaTenu oueHnBaHWsA pesyrnbTaToB 0ByyYeHus
KoMneTeHunn cpencrtea

Obyvarowniics:
1) WManaraeT - ycTPOMCTBO W NpuUHUMN paboTbl HarHeTaTenew; 3HaeT
XapaKTEPUCTUKM U TEXHUKO-3KOHOMMYECKME MOoKa3aTenu KOMMPECCOPOB
1 060opyaoBaHNSI CUCTEM BO3AYXOCHAOXEHMS. 1. Bonpocsl YCTHOTO

MK-6.1 2) [demoHcTpupyeT HaBblKW:aHanM3a Hay4HO-TEXHMYECKOW | cobecenoBaHms.
WHdopmaummn; Bblibopa HacoCcoB W OCHOBHOTO M BCMNOMOraTernbHOro | 2. MpakTuko-

obopyaoBaHUsi CUCTEM BO34YXOCHAOXeHUS.

3) Wcnoneb3yer wmeToouku ans  pas3paboTkym  MeponpuaTuUn Mo
NOBbILLEHUIO 3HepreTN4eCcKom a(peKTMBHOCTHU cuctem
BO3yXOCHAOXEHNS NPOMBILLNEHHBLIX NPEANPUSATUN.

OpUEeHTUpOBaAHHbIE 3adaHNA.

5.1.2 Cuctema u

Kputepun oueHnBaHunsA

LLikana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue MucbmeHHasn pabota

3ayTteHo

OO6yuvatomiica nokasbiBaeT
BCECTOPOHHEE U [Nybokoe  3HaHWe
OCHOBHbIX NONOXEeHUN, cBo6OOHO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSIX,
TEpMMHAX W onpegeneHusix;  ycBown
OCHOBHYIO M 3HAaKOM C [JOMOSIHUTENbHOWN

npaBunNbHOE MOHUMaHWe YCNoBMSA 3aJayu,
BnagjeHWe  HaBblkaMM  €ero  aHanusa,
BblbOpa HYyXHbIX 3aKOHOB W hopMyn Ans
ee pelweHus, 3HaHWe pasmepHocTel
om3nMyecknx BennYMH. YMeeT MNpUMEHATb
mMaTemMaTUyeCcKui annapat ans

nutepatypon; MOXeT 06bsicHUTL | Oby4YarWwmMnes  OeMOHCTPUpPYeT  MpaBUNbHOE
B3aMMOCBSI3b OCHOBHbIX MOJIOXKEHUA U WX | MOHUMaHWE YCMOBUS 3agayn, Bblbopa HYXKHbIX
3HayveHue ans nocriegytoLlen | 3akoHOB U opMyn Ans ee pelleHuns. YMeeT
npodeccnoHanbHowm OEeATENbHOCTY; | NPUMEHATb  MaTemaTMdeckuin  annapaTt  Ans
NposiBNSieT TBOpPYECKME CNOCOBGHOCTU B | peanusauun nraHa peLleHns 3ajaum.
ncrnonb3oBaHuM  ydyebHoro  matepuwana. | Mony4nn npaBunbHbIA OTBET W MOXET €ro
O6yuvatowmiica OEMOHCTPUpYET | MHTEpPNPEeTMPOBaTb.




peanusauuy nraHa pelleHns 3agaun u,
ecnu 310 HeoGxoauMo, MOXeT
npeacTaBuTb ero rpadudecku. Monyyun
npaBuMbHbIA  OTBET U MOXET  €ro
MHTEpPNPeTMpoBaTh.

O6yvawwminca He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHWUSi OUCLMMMMUHBI, HE MOXeT
copMynupoBaTb OCHOBHbIE MOJIOXEHWS;
MAOXO  OPUEHTMPYETCST B OCHOBHbIX
MOHATMAX WM ONPEeAENeHusiX; MroxXo 3HAKOM
C OCHOBHOW NuTepaTypoun; AonyckaeT npu
OTBETE Ha 3a4yeTe CYLECTBEHHblE OLUMOKM
M HEe MOXET YCTpaHUTb WX Jaxe nof
PYKOBOACTBOM npenopasarensi.
O6yuvatowmiica He MOXeT
npoaHanuaupoBaTb  yCroBue  3ajauu,
HaMeTUTb NNaH ee pelleHus, BbiOpaTb

He 3auyTteHo

peLleHue.

husmnyeckme 3aKOHbI 7 Mnroxo
opueHTUpyeTCs B hm3nyeckmx
BEMUYMHaX, He BnageeT MaTemMaTUyeckum
annapaTom.

5.2 TunoBble KOHTPONbHbIE 3aA4aHUA UITN UHbIE MaTepuarnbl, HeO6XoaUMble ANA OLUEHKN 3HAaHUW, YMEHUM,
HaBbIKOB U (MNK) onbiTa AeATeNIbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSILHLIX BONPOCOB

Ne n/n | dopmynnpoBKM BONPOCOB

Cemectp 6

MHOFOCTyI'IeHLIaTOG cxXaTtune.

npOLI,eCCbI CcXaTtuna n paclmnpeHumnd ra3a B NnOpLLIHEBOM KOMMpeCcope.

KOMﬂpeCCOpr CO CTyneHAMU CXKaTuA B OTAENbHbIX UnnHAOpax.

KOMFIpeCCOpr C HECKOJIbKMMU CTYNEHAMU CXKaTund B OAHOM LUnnnHape.

CocTtaB cucTembl BO3,D,yXOCHa6)KeHVIFI N KOMMPECCOPHbIX CTaHuun.

O6opynoBaHMe KOMNPECCOPHbIX CTAHLNNA.

OcHoBHble TUMNbI NOTpebunTenen cxxaToro Bo3ayxa.

MpUBnMXeHHbIN pacyeT pacxoda Bo3ayxa y notpebureneil.

OO (N[O BD]|WIN|—~

Pac4yeT Bo3gyxonpoBOogHOW ceTh

10 OcHOBHbIE TUMbI K KNaccudukaumsa HarHeTaTenen

11 KoHCTpyKTMBHasi cxema LeHTPOOEXHbIX HarHeTaTenen

12 Mapannenorpamm CKOPOCTEN LLEHTPODEXHbBIX HarHeTaTenen

13 YpaBHeHue Junepa Ans LeHTPOOEXHbIX HarHeTaTenen

14 XapakTepuUCTUKM LEHTPODOEXHBIX HarHeTaTenen

15 Mopobue ueHTpobexHbIX HarHeTaTenewn

16 PaboTta Hacoca Ha ceTb. lMocnegoBaTenbHoe U napannenbHoe coegnHeHmne HacocoB

17 PerynuposaHue HacocoB

O6yyarominca BHMKAET B CMbICM  YCrOBUS
3a7a4un, MOHMMAET MfaH ee peLleHUsl, OfIHaKo,
HEe MOXeT B TMOMHOM Mepe C MNOMOLLb
MaTeMaTU4yeckoro annapaTta peanusoBaTb ee

18 OceBoe ycunue npu pabote HacocoB

19 JkcnnyaTaumsa HaCoCHbIX YCTaHOBOK

20 FeomeTpmquKaﬂ, nonHaa n BakyyMmmeTpu4veckaa BblCOTa BCaCbiBaHUA

21 KaBuTaUMOHHbIN 3anac

22 TepmoanHamumka npouecca cxaTusi

23 | YpaBHeHMe coxpaHeHWUs 3Heprm npoLecca cxaTus.

24 KMO » mowwHoCTbL KoMnpeccopa.

25 OxnaxgeHue rasa B KOMnpeccope




5.2.2 TunoBble TeCcTOBbIE 3a4aHUsA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3afayuun, Kenchbl)

Kenc 1.

LleHTpoGexHbIn

HacocC

nepeoxnaxaeHHoro 0o temnepaTtypsl tB.
PaccuntaTb, Ha KakoM HavMMeHbLUEM BEPTUKaNbHOM PacCCTOSIHUM OT MMHUMArIbHOMO YPOBHSI B KOHAEHcaTope

H_BCAOOIN gomkHa HaxoauTbCsl OCb Hacoca Ans obecneyeHnsa ero HopmarnbHoON paboTbl 6€3 KaBUTALNOHHBLIX CPLIBOB.
Q=36 m3/4ac; dec=150 mm; pk=19 kla; h_ec*n=0,5 m/Boa.cT.; n= 1500 06/MuH; tB=72; C=1500.

nepekavmBsaeT

KoHOeHcaT u”3

KOHOeHcaTopa

napoBon  TypOWHbI,

1 BapuaHTt - H_BCAOOMN=+12,5; 2 Bapuant - H_BCAOOMN=+0,5; 3 BapuaHT - H_BCALOI=0; 4 BapuaHT -

H_BCA00MN=-3,4.

Kenc 2.

OnektpogBuratenb  Co

CKOPOCTbIO

BpaLLeHunst

1500

MUH-1

LEeHTPOOEXHOro

Hacoca

nponssoauTensHocTblo 600 M3/4. Bbiwen M3 cTpos. PaccunTtatb HOBYKO MPOM3BOANTENBHOCTb LIEHTPOBEXHOro Hacoca
npw 3aMeHe NPMBOAHOMO 3NEKTpoABUraTeNs, €CNN CKOPOCTb BpalleHust ctana 1000 MuH-1.

1 BapmaHT:Q = 100 m3/4; 2 BapuaHT: Q = 200 m3/y; 3 BapuaHT:Q = 400 m3/y; 4 BapmaHT:Q = 600 M3/u.

5.3 Metoanyeckue matepuansl, onpegensiowme npoueaypbl OLLleHUBaHUA 3HaHUW, YMEHUWN, BNageHnmn
(HaBbIKOB M (MUNIM) NPAKTUYECKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa gonycka obyyvarowlerocsi K npoMeXxXyTo4yHOM aTTecTaumm u Nnopsanok MMKBUAALUN akageMn4ecKkomn

3aA40JKeHHOCTU

lMpoBenoeHne NPOMEXYTOYHOW aTTecTauMu perfnamMeHTMpOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMNTA
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNEBAaeMOCTM U MPOMEXYTOUYHOM aTTecTauumn obyyaromxcsa»

5.3.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumMm no gUCUUninHe

YcTHas +

[NMncbmeHHas +

KoMnbloTepHOe TeCcTMpoBaHme

5.3.3 OcobeHHOCTU NpOoBeAeHNA NPOMEXYTOYHOM aTTecTalmMu nNo gUCLUnMHe
Bpems Ha noarotoBky oTBeTa Ha 3adveTe 30 MUHYT.

NHas

6. YHEBHO-METOANYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YyebHana nutepaTtypa

ABsTOp

| 3arnasuve

MN3paTenbcTBO

| lon nspaHus |

Ccbinka

6.1.1 OcHoBHas y4yeGHas nuTepaTypa

Angses, B. A., bynaes, [Hacocbl # komnpeccopbl. KasaHb: KazaHckuin http://www.iprbooks
C. A, KoceHkoB, [.|Yactb 1 HaLMOHanbHbIN hop.ru/63678.htmil
B., Kotomkuw, . O, nccneaoBaTenbCKuin 2016
Carpees, A. n., TEXHOMOrMYECKUI
Capbikos, A. X. yHUBepcuTeT
Jlokanos, r. A.,|OceBble U LeHTpobexHble EkaTtepuHbypr: http://www.iprbooks
Mapkosckuii, B. M., |Hacocebl TennoBbIX Ypanbckuii 2016 hop.ru/69653.html
ApoHcoH, K. 3. 3MNeKTPUYECKUX CTaHLUI dhenepanbHbIv
yHuBepcuteT, 36C ACB
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
KopoTkog, B. A., | Komnpeccopsbl Cankr-NeTen6vor: http://www.iprbooks
TatapeHko, HO. B. ONHaMMYeckoro  npuHUMna YHI/IBepCI/ITeTpM}ﬁ\)A.O 2016 hop.ru/66514.html
AencTBus
Monogosa, 1O. U. Komnpeccopsbl ob6bemHoro Cankt-NeTepbypr: http://www.iprbooks
AevncTteus. Tunbl n| Ynusepcutetr NTMO, 2014 hop.ru/66515.html
MeXaHV3Mbl ABUXEHUS WHcTuTyT X0noaa u
OnoTexHonornn




B.B. ®unatoB, H.H.|TexHonornyeckme http://www.nizrp.nar

MagbiweB 3HeproHocuTenmn od.ru/tepvozdux.htm
npeanpuaTuin
(BospyxocHabxeHue
MPOMBILUNEHHBIX T ) M-Bo o6pasoBaHus n
MPEANpUATHN) [Teketl: | vk PO, CRIBITYP. — 2012
MeToaudeckne  ykasaHus K CI6.- CHBITYPN
BbIMOSTHEHWIO KypcoBoW
paboThbl «KomnpeccopHas
cTaHuus ans
NPOMbILLTEHHOTO
npeanpusTua»

6.2 MNMepe4yeHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbnuoTevHas cuctema IPRbooks [QnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/

2. OnekTpoHHas 6ubnunoteka BLUTS CIb INYMNTLH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. Bbasa pgaHHbIXx OGonblOK TexHudeckon 6ubnuotekn "CanT TennoTexHuka" [OneKTPOHHbIN pecypc].
URL:http://teplokot.ru/

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMmMHoOro oéecneyeHms
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAMMOM ANA OCYLUECTBIIEHMA o6pa3oBaTeNbHOro
npouecca no gucuUnnHe

Ayauntopus OcHalleHue
MynbTumegunHoe obopyaoBaHue, cneumanmanpoBaHHas mebenb, Jocka

JlekunoHHas y Py, P

ayautopus

MynbTumeamnHoe obopygoBaHue, cneumanmavpoBaHHas Mebenb, Aocka
YyebHasa aygutopus




