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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 |lenp mucOMIIIHHEI — 00eCHedYuTh (HOPMUPOBAHHE Y OOydarommMxcs HPO(PECCHOHATBHBIX KOMIIETCHIUH, ITO3BOJISIONIINX
pellaTh IPaKTUYECKUE 3a1a4X Ha OCHOBE 3HAHUI OCHOBHBIX ITOHATHH, METOJOB U 3aKOHOB I'MJPABIMKH U TUIPOJIOTHH.

1.2 |3agauaMu AUCHMIUIMHBI SIBIsIeTCS (OPMHPOBAHHE YMEHHH M HABBIKOB 110 CIEAYIONIIMM HAMpaBICHUSM HHKEHEPHOU
JEATENBHOCTH:

1.3 |- 3HaHME OCHOBHBIX IIOHATHH, 3aKOHOB M MoOJeNeil THUAPABIMKM M THIPOJIOTHM; (HM3NUECKOH CYIIHOCTH SBICHHH,
N3y4aeMbIX THIPABIUKOMN U THIPOIOTHe; popM IBMKESHHS )KUIKOCTH M ypaBHEHHUH, KOTOPEIMH OHU OIHCHIBAIOTCS;

1.4 |- 3HaHWe H YMEHHUE MCIIOJIB30BaAHHUA MCETOAOB TCOPECTUYCCKOIO0 MW SKCICPUMCHTAJIBHOI'O HCCJICAOBAHHA B THAPABIMKE H
TUAPOJIOTUH,

1.5]- YMCHHS BBINOJIHATE THAPABIUYCCKHUEC PACUCThl IS PETYIMPOBAHUA IMOTOKOB M PYCJIOBBIX IIPOLCCCOB Ha IICPECCUCHUU
TpaccC KEJIC3HBIX A0POI' C BOAOTOKaAMU.

2. MECTO JUCHUIIJINHBI (MOAYJIsA) B CTPYKTYPE OBPA3OBATEJ/JIBHOU ITPOI'PAMMBI

[uxxa (pa3aen) OIT: | B51.0.27

3. KOMITIETEHIIMY OBYYAIOIIETOCSI, ®OPMHPYEMBIE B PE3VJIbTATE OCBOEHMSI TUCIUILINHEI
(MOJILYJIST)

OIIK-1 CnocobeH pemaTh HHXEHEpHBIE 32/1a41 B MPOPECCUOHANBHON IEATETFHOCTH C UCTIONB30BaHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHAIN3a 1 MOJEITUPOBAHUS

OIIK-1.3 IIprMeHseT ecTeCTBEeHHOHAYYHbBIE METOIBI TEOPETHIECKOT0 U SKCIEPHMEHTAIFHOTO HCCIIEIOBAHUS 00BEKTOB, IIPOIIECCOB,
SIBICHUI; IIPOBOJUT 3KCIIEPUMEHTBI 110 33JAHHON METOAMUKE U aHAIU3UPYET Pe3yabTaThl

ITK-1 CriocoOeH opraHu30BBIBATE M BBIIOIHATH HHKCHEPHBIC H3BICKAHHS TPAHCIIOPTHBIX ITyTEH M COOPY)KEHHH, BKITFOYast
reojie3ndecKue, THAPOMETPHIECKIE U HHKEHEPHO-TEOIOTHIEeCKUE paOOThI

ITK-1.3 [Ipou3BOANUT THAPOMETPUICCKHIIA pacyeT Uil OOBEKTOB TPAHCIIOPTHOH HH(PACTPYKTYpPEI

B pe3yabTaTe ocBOeHUs IMCUMIJIMHBI (MOAYJIs1) 00y4aKOLIMIICA J0/KeH

3.1 |3uaTh:

3.1.1 [ METOIBI TEOPETHUESCKOTO M IKCIICPUMEHTAIBHOTO HCCIICIOBAHNS (PH3NIECKIX 00BEKTOB, IIPOIIECCOB U SIBIICHUH, METOIUKY
IIPOBEICHHS B 00paOOTKH Pe3yNIbTaTOB (PU3UUECKOr0 SKCIEPUMEHTA B 00IaCTH TUAPABINKHI U THIPOIOTUH; OCHOBHBIE
3aKOHBI TU/IPABIIMKY; 3aKOHBI PABHOBECHS U JBHKEHHS )KUAKOCTH; (PH3UYECKYIO CYIIHOCTD SIBICHUH, H3ydaeMbIX
THJPABIMKOH; ()OPMBI IBIDKCHUS KUIAKOCTH U YPaBHEHHUS, KOTOPBIMHU OHH OITHCHIBAIOTCS, OCHOBBI THPOIOTHS 1
THJIPOMETPUU

3.2 | YmeTh:

3.2.1 | mpUMEHATH METOBI TEOPETHIECKOTO U SKCIIEPHMEHTAILHOI'0 HCCIICIOBAHUS (PU3HUSCKUX 00BEKTOB, IPOIIECCOB 1
SIBTICHUH, IPOBOUTE (PU3NIECKIE SKCIEPHMEHTHI TI0 3aJaHHOH METOAMKE U 00pabaThIBATE UX PE3yNbTATHl B 00JIACTH
THIPABIMKH U TUAPOIOTUH; HCIIONb30BaTh OCHOBHBIE MOHATHS U 3aKOHBI TUAPABIMKU U THAPOJIOTUHU ATl peILCHUS
MIPAaKTHYECKUX 3a/1a4; IIPOBOTUTE THIPOMETPHICCKUH pacdeT Al 00bEKTOB TPAHCIIOPTHON HHPPACTPYKTYPHI

3.3 | Bragern:

3.3.1 | HaBbIKaMH IPUMEHEHUS] METOAOB TEOPETHUECKOT0 U IKCIIEPUMEHTAIBHOTO CCIeJ0BaHUS (PU3NUYECKUX 00BEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH IPOBEACHUS (PU3MIECKHX SKCIIEPHMEHTOB I10 3aJaHHON METOIMKE 1 HABBIKAMHU
00pabOTKH X Pe3yIBTaTOB B 00IACTH THIPABIUKH U THIPOJIOTHH; HABBIKAMH MPUMEHEHNS OCHOBHBIX MTOHATHI U 3aKOHOB
THPABINKY U THAPOIOTHH JUIS PEIICHUS IPEAMETHO-IPOPUIBHBIX 33124

4. CTPYKTYPA U COJEPKAHUE M CIUILINHBI (MO YJIST)

Kon HaumeHnoBanue pa3jesioB u TeM /BUJI 3aHATHSI/ Cemectp | YacoB | IIpumeuyanue
3aHATHS / Kypc
Paznen 1. OCHOBBI THIPOCTATUKN
1.1 OcHOBHBIE MOHATHA U onpeneneHus. KpaTkuit 0030p pa3BUTHS TUIPABIUKH, 5 2

THJIPOJIOTHH Y THIPOMETPHH, UX 3HAYCHUE B CTPOUTEIHCTBE JKEJIE3HBIX JTIOPOT.
OcHoBHEIE (hPU3UIECKHE CBOMCTBA KHUIKOCTEeH. Monenb HeBsI3KOH (MaeanbHOM)
JKUAIKOCTH. 'uapocraTuka: I'uapocrtaTuueckoe JaBjieHUE U €ro CBOICTBA.
OcHOBHOE ypaBHEHHE T'HAPOcTaTUKU. CUJIbI IaBIEHUS Ha IJIOCKUE U
KPHBOJIMHEHHBIE TIOBEPXHOCTH. /JIek/

1.2 OcHoBHBIE (hU3NUECKHE CBONHCTBA XKHUAKOCTeH. [ mapocTaTndeckoe naBieHne u 5 2
ero coiicTBa. OCHOBHOE ypaBHEHHE TUApOcTaTHKH. /TIp/

1.3 [Tpubops! 11 3MepeHust N30BITOYHOTO JaBIECHHS U 1aBICHUS 5 2
paspexenust. /J1a6/

Paznen 2. OCHOBBI 'NIPOAMHAMUKHU




2.1

KunemaTtrndeckue sneMeHTsI TOTOKA. JIMHUA TOKa, TpyOKa TOKa, SIeMEHTapHast
CTpyiiKa, MOTOK. BHbI ABMXKEHUS KUKOCTU: YCTaHOBUBILEECS U
HEYCTaHOBHUBIIIEECS, HATOPHOE U Oe3HAITOpPHOE, PaBHOMEPHOE W HEPaBHOMEPHOE.
YpaBHEHHE HEPa3PBIBHOCTY JBU>KEHUS XKUIKOCTU. IloHsTHE pacxona u cpenHeil
ckopoctu. YpaBHenue [.bepnymnu: Ypasaenue Jl.bepnynnu s anemeHnTapHoi
CTPYWKH UJCATBHOM XKHUIKOCTH U TIOTOKA PealbHOM (BSI3KOM) MKHUIKOCTH.
WuTepnperanus ypaBHeHus J|.bepHyniau u ero npaktuueckoe
npumenenue. /Jlex/

2.2

Ormnpezienienne Uil THAPOCTATUYECKOTO IABJIEHHS HA UIOCKHE U
KpUBOJIHHEIHbBIE ToBepxHOCTH. /TTp/

23

VYpaBHEHHE HEPA3PBIBHOCTH JBMKEHUS XKUAKOCTU. YpaBHeHMe [l bepHynnu
JUTSL DIIEMEHTaPHON CTPYWKU UI€ATHHOMN JKUIKOCTH M TIOTOKA PEaTbHOM (BSI3KOM)
skunkoctd. [Torepu nanopa. /Ip/

24

N3yuenue pexxuMoB TedeHus xuakoctu. /J1ad/

2.5

DKcnepuMeHTaNbHas WUTIOCTpaus ypaBaeHus: bepuymnu. /J1a6/

2.6

T'uapaBiIMYecKue COMPOTUBICHHUS. PesKIMBbI IBHKEHUS KUIKOCTH: OCHOBHOE
ypaBHEHHE PABHOMEPHOrO JBIKEHHUs xuaAKocTh. Kpurepuii PeiiHonbca,
JIAMUHAPHBIN U TypOYJICHTHBINH pekuM.[IOHSTHE O THIPABINIECKIX
COMPOTUBIICHUAX U MOTEpsix Haropa: [Ipodunn ckopocTei, HOpMyITbI st
pacuera noreph Haropa B Tpybax. [TyTeBble U MECTHBIE THAPABIHYECKHE
conpotusiienus. @opmyna Jlapcu u popmyna Beiicoaxa. /JIex/

2.7

OmnpenencHne KO3 GUIHUCHTa THAPABINIECKOTro TpeHus. /J1ad/

2.8

ITotepu Hamopa Npy BHE3AITHOM pacIIupeHun TpyobI /J1ab/

2.9

[Totepu Hamopa Npu BHE3AIMHOM CY>KeHHUHU TpyObI /J1ab/

Pazzea 3. HCTEYEHHME )KUJIKOCTH YEPE3 OTBEPCTHA,
HACAJKH, BOAOCJ/IMBBI. THAPABJIMYECKHUU ITPBIZKOK 1
COMNPAKEHUE BBE®OB

3.1

HcTedenne sxuakocTy uepe3 oTBepcTus U Hacanku: Knaccudukarms
oTBepcTHil. McTeueHne )KUIKOCTH Yepe3 Maloe OTBEPCTHE B TOHKOM CTEHKE B
atMocdepy. Bonocimser: Kinaccudukanms BogocauBoB. ['uapaBindaeckuit
pacder BogocIHBOB. /JIex/

32

OmnsbITHOE onpeneneHne K03(h(HUIUEHTOB pacxo/a, CKOPOCTH, CXKATUSA H
CONPOTHBIICHUS U3 OTBEPCTUH M HacanoK. [loHsTHe nHBepcuH cTpyn. Busl
Hacanok.[ napaBIrYecKuil IpEHKOK U conpshkeHne ObedoB: YemoBus
00pa30BaHUs THAPABIHMYIECKOr0 MPEDKKa. OCHOBHOE YpaBHEHHE
THPABINYECKOro MpbiKKa. I'padux npenpxkoBoit Gyrkiun. /Cp/

33

Hcreuenue KUIKOCTH Yepe3 OTBEPCTHSI, HACAIKH, BOJOCIHBEI.
THJIPABIMYECKUI MPBDKOK U conpsikeHue obedos /TIp/

34

HUcnpbiTanus mepHoit quadparmsl. /J1ad/

3.5

HcmieiTaHns qpoccebHOro peryisropa pacxona. /J1ad/

Paznen 4. THAPABJINKA JOPOKHBIX BOJOINPOIIYCKHBIX TPYE
MAJIBIX MOCTOB

4.1

JlopoXHBIE BOJONIPOITYCKHEIE COOPYKEHHMS: [ mapapimdeckas KiacCupUKaIHs
JOPOXKHBIX TpyO. ['mapaBnuueckuii pacyeT OTBEpCTUI TOPOXKHBIX TPYO M MaJIbIX
MocToB. /JIek/

4.2

Tunpasnrka Gonbiiux MOCTOB: PyciioBbie mporiecchl. OCHOBHBIE TPUHIHITBI
pacueTa oTBepcTHil OONMBIINX MOCTOB. /Cp/

43

T'unpaBnudeckuii pacdeT TOPOXKHBIX BOJOIPOITYCKHBIX TpyO. /TIp/

Pazgen 5. IBU’KEHUE I'PYHTOBBIX BO/[

5.1

JIBiokeHHe TPYHTOBBIX BojI. OCHOBBI pacdeTra JJaMHHAPHOW (QUITbTPAIIHH.
Pacuer ¢unsTpyronux Haceimeit. /Cp/

Paznen 6. OCHOBBI TUAPOJIOI'NNA

6.1

O6mas rugpornorus cymri: KpyroBopoT BoAbI B IpUPOJE. YPaBHEHUE BOJHOIO
6ananca. OCHOBBI peyHOl rugpoMeTpun: M3Mepenre ypoBHeil u riryOuH BOJBI.
N3mepenue ckopocteii TeueHus Boabl. OnpeeneHue pacxoJ0B BObI PEUHBIX
IIOTOKOB.

/JIex/

6.2

OcHoBbl peunoit ruapometpun /TIp/

Paznen 7. CAMOCTOATEJIbBHASI PABOTA

7.1

IToaroroska k nexiusm /Cp/

7.2

IMToaroroBka k mpakTudeckum padoram /Cp/




7.3 Ioxroroska k mabopaTopabM pabotam /Cp/ 5 18

Paznea 8. KOHTAKTBIE YACBI HA ATTECTAIIUIO

8.1 Koncynbranus nepen sx3amenom /K3/ 5 2

8.2 Ox3amen /KD/ 5 0,3

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHbIC MaTepHaIIbl JUIsl IPOBEJCHHS IIPOMEKYTOUHOH aTTeCTaluK OOYYaIOLIMXCSl IPUBEJICHBI B IPHIOKEHHH K
paboueii mporpamMMe JUCIUIIIHHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS 0 AUCHUILIHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPHUH UX OLCHUBAHMS,
pacmpeneneHue 0aIoB IO BUIAM TEKYIIEro KOHTPOJIS pa3pabaThIBalOTCS MPENoAaBaTeNIeM JUCIHUIUIMHEI C YUSTOM €€ CIIeIU(UKH U
JIOBOJIATCS J10 CBEJCHHS 00YyJaroInXcst Ha IIEPBOM y4eOHOM 3aHSTHU.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIICTCS IMIpEnofaBaTesieM NUCIUIUIAHBI (MOIYIs), KaK MPaBHIIO, C
ucnonb3oBanreM DMOC nnn myreM IPOBEpKH MHCEMEHHBIX paboT, IPeTyCMOTPEHHBIX PA00OYUMH IIPOrpaMMaMH JHUCIUILINH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATENbHOH paboThl o0yyatomuxcs. st GUKCUPOBaHMS PE3yNIbTaTOB TEKYILIEr0 KOHTPOJIS
MokeT ucronb3oBaTbest DUOC.

6. YAEBHO-METOJUYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MO YJIA)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas1 IMTEepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue W3narennc On. aapec
TBO, 0L
JI1.1 | Bomuek A.A., mox I'mapasinka, TUAPONIOTHsI, THAPOMETPUS: YueOHOe mocodue Mocksa: | https://www.book.ru/bo
obm1. pex., Bomuex KnoPyc,
A.A., llIBegoBCckmit 2021

I1.B., lllemxo H.H.

6.1.2. JlonotHuTEILHAS JINTEPATYPa

ABTOpBI, COCTABUTEIH 3arnaBue Uznarensc On. agpec
TBO, T'OJ
JI2.1 |Kanekun B. C., I'mppaBnuka v TEIIOTEXHUKA: YaeOHOE TOCOOHe /IS BY30B Mocksa: | https://urait.ru/bcode/45
Muxaitnen C. H. IOpaiir,
2020

6.2 Un¢dopManmoHHbIe TEXHOJIOTHH, UCIIOJIb3yeMble P 0CyLIeCTBJIEHHH 00pa30BaTeJbLHOI0 NPoLecca M0 JUCHUILIHHE
(Mony.n10)

6.2.1 IlepeyeHb TMLEH3MOHHOIO H CBOOOIHO PACNIPOCTPAHSIEMOI0 IPOrPAMMHOIO ofecreyeHHs!

6.2.1.1 |MS Office

6.2.2 TlepeueHb MpoeccHOHAIBHBIX 623 JTAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | EcrecTBeHHOHAY4UHBIIT 00pa3oBaTeNbHbIN MOpTal: http://en.edu.ru/

6.2.2.2 | MexxnyHapoanas npodeccroHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3 | KoHCynbTaHT IUTIOC

6.2.2.4 | T'apant ACITNXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 YyeOHble ayTUTOPHH IJIsl IPOBEACHUS 3aHATUH JEKIIMOHHOTO TUTIA, YKOMIUIEKTOBAHHBIE CIICIIMATU3UPOBAHHOM
MeOebI0 U TEXHHYECKHMHU CPEACTBAMH O0YUSHHS: MYTbTHUMEIHIHOE 000pYAOBaHUE TS IPEAOCTABICHUS yueOHOH
rHpOpMAIUK OONBIION ayJIUTOPHUU /MM 3BYKOYCHIIMBAIOIIEe 000pyI0BaHHE (CTAIIMOHAPHOE HITH TIEPSHOCHOE).

7.2| YueGHbIE ayIUTOPUH JUTS IPOBEICHUS 3aHATHI CEMHHAPCKOTr0O THIIA, IPYIIOBEIX U MHIWBUIYaIbHBIX KOHCYIBTAINH,
TEKYIIETO KOHTPOJIS ¥ TPOMEKYTOUHON aTTEeCTAINH, YKOMIUICKTOBAHHBIE CIICIIAIN3HPOBAHHOI MeOEIbIO 1
TEeXHHYECKUMH CPEICTBAMH O00yJIEHHS: MyIbTUMEUIHHOE 000pPYI0BaHNE U/MITH 3ByKOYCHIIHBAIOIee 000pyI0BaHNE
(cTanimoHapHOE MIIM TIEPEHOCHOE)

7.3 | TlomeuieHus Ajsl CAMOCTOSITENIbHON pabOThl, OCHALIEHHBIE KOMITBIOTEPHON TEXHUKON ¢ BO3MOYKHOCTBIO TIOAKIIOYEHUS K
cetr "MHTEepHET" M 0OecTIcUeHUEM JIOCTYTIA B 3JICKTPOHHYIO HH(GOPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHHBEPCUTETA.




7.4

INomemntenus 15 XpaHEHUS U MPO(IIIAKTHIECKOT0 00CTYKHBaHUS y4eOHOTO 000PYIOBAHUS.

7.5

Jlabopartopusi, OCHAIIICHHAS CTICIAIBHBIM Ja00paTOpHBIM 000pyIOBaHHEM: CTeH T THpaBindeckuii TMXK 2.
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(HaumerogaHue)



OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

Tunosbie KOHTPOJIBHBIE 3aJAHUS WIM UHBIE MaTepUalbl Ul OLICHKU 3HAHWM, YMEHUM, HABBIKOB
U (WJIM) OTIBITA ICATEIILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.
Meroauueckue Marepualbl, ONPEIHEIAOIe INPOUEAYPY M KPUTEPUM  OLICHHBAHUSA
c(OPMHPOBAHHOCTH KOMITETCHIIUI MPU MPOBEJCHUN IPOMEKYTOYHON aTTEeCTALINH.



1. IllogacHHTEeABHAS 3allIHCKa

L[eﬂb HpOMC)KyTO‘IHOﬁ arrecrtaiuu — OLCHUMBAHHC IIPOMCIKYTOUHBIX H OKOHYATCIBbHBIX

pe3yJabTaTOB OOYYEHUsI 10 JHMCLMILIMHE, 00SCIICUMBAIOIINX JOCTIKCHUE TUNIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHS 00Pa30BaTEILHON MTPOTPAMMBI.

DOpMBI MPOMEKYTOYHOMN aTTECTALUU: dK3amer (5 cemecmp — ounoe obyuenue/3P0 3 kypc)

[lepeuens KoMNIeTeHIUN, GOPMUPYEMBIX B IPOIIECCE OCBOCHUS JTUCITUILIAHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIINH

KO,Z[ WHAWKATOpa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CnocobeH pemathb
MH)KCHEPHBIC 3218901 B
IpoQeCCHOHATBHOM EITEIBHOCTH C
HCIIOJb30BaHUEM METO/IOB
€CTECTBCHHBIX HAYK, MATEMATHIECKOTO
aHaIM3a U MOJCIUPOBAHS

OIIK-1.3. IlpumeHseT ecTeCTBEHHOHayYHbIE METO/Ibl TEOPETUYECKOTO U
HKCTIEPUMEHTAIBHOTO MCCIEAOBAHNSI 00BEKTOB, IIPOLIECCOB, SBICHNUH,
MPOBOJUT HKCIIEPUMEHTHI 110 3aJJaHHON METOMKE U aHATU3UPYET

pe3yNbTaThI

ITK-1. CriocobeH opraHu30BbIBaTh U
BBINOJIHATH HHKEHEPHBIE U3bICKAHUS
TPaHCIOPTHBIX IIyTEH U COOPYKECHUH,
BKIII0Yas I'€0Ie3UYECKHE,
THIPOMETPUYECKUE U NHIKEHEPHO-
Te0JIOTHYECKUE PAOOTHI

ITK-1.3. [Tpou3BOAUT THAPOMETPUIECKHUI pacyueT 11l 00BEKTOB

TPaHCIIOPTHOU HH(PPACTPYKTYPHI

Pe3ynbrarel 00y4eHus MO AUCHUILINHE, COOTHECEHHBIE C IITAHUPYEMBIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON IPOTrPAMMBI

KO,H 1 HAUMCHOBAHUC MHAUKATOpA
JOCTHIXCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTBI O6y‘IeHI/I$I IO JTUCHUITTIMHE

O1eHOYHbBIE
MaTepHabl
(cemectp 5)

OIIK-1.3. ITpumenser
€CTECTBCHHOHAYYIHBIC METOBI
TEOPETHICCKOTO H
SKCIEPUMEHTAILHOTO UCCIICOBAHHUS
00BEKTOB, MPOIIECCOB, SIBICHUH,
MIPOBOJIUT SKCTIEPUMEHTHI 110 33a/IaHHON
METOJUKE U aHAIM3UPYET PE3YJILTAThI

OOyJaroniuiicst 3HaeT:

METOJBI TEOPETHIECKOTO W IKCIIEPUMEHTAIHLHOTO
HCCIIeOBaHUA (U3NICCKUX OOBEKTOB, MPOIECCOB
U SIBJICHUN, METOAUKY IPOBEACHHUS M O0pabOTKU
pe3ynbTaToB  (U3NYECKOTr0  JKCIEpUMEHTa B
00JaCTH THAPABIVKHU U TUAPOJIOTUH

Bompocer m. 2.1.1
Tectsl 2.1.2

OO0yuaronuiics ymeeT:

MPUMEHSTh METOJIBI TEOPETHYECKOTO u
IKCIIEPUMEHTAJILHOTO HCCIIEIOBaHMUS (PU3NYECKUX
OOBEKTOB, IPOLIECCOB W SBJICHHH, HPOBOIHTH
(du3HYecKHe  JKCIEPUMEHTHI 0  3aJIaHHOM
METOAMKe ¥ O00pabaTblBaThb HX pe3yJdbTaThl B
00J1acTH THIIPABINKU U THAPOJIOTHH

Bamgauns m. 2.2.1

OO0yJaronuiics BiIaaeeT:
HaBBIKaMHU MPUMEHEHHUS METOJO0B TEOPETHYECKOTO

u AKCIEPUMEHTATBHOTO HCCIIE0BaHUS
(hu3nIecKnx OOBEKTOB, TPOIECCOB M SIBICHHMA,
HaBBIKAMU MIPOBEICHUS ¢du3ngecknx

JKCIIEPUMEHTOB 10 3aJaHHOH METOIWKE |
HaBbIKaMU 00pa0OTKH WX pe3ybTaTOB B OOJACTH
TUAPABIMKU U TUAPOJIOTUU

3aganus 1. 2.2.2

TIK-1.3. IIpousBogut
TUAPOMETPUYECKHI pacueT AJis
00BEKTOB TPAHCIIOPTHOMN

MHQPACTPYKTYpPHI

OOyJaronuiics 3HaeT:

OCHOBHbIE 3aKOHBI TH/IPABJINKHU: 3aKOHbI
PABHOBECHSI U JIBIIKSHUS JKUJIKOCTH; (DU3UUECKYIO
CYIIHOCTb SIBJICHHM, M3y4aeMbIX THPABIUKOMN;
(hOpMBI JBIKEHUSI HKUKOCTH U YPAaBHEHHUSI,
KOTOPBIMHU OHH OITHCBHIBAIOTCS, OCHOBBI
THAPOJIOTHS ¥ THIPOMCTPUH

Tecter . 2.1.3




OOy4aroLIHiCs yMEET: Bamanus 1. 2.2.3
MCIIOJIb30BaTh OCHOBHBIE MOHSTUS U 3aKOHBI
THIPABIMKA W THAPOJOTMU  JUISl  PEIICHHS
MPAKTHYECKUX 3aj1ay; MPOBOUTH
THIPOMETPHUYECKUI  pacueT Uit OOBEKTOB
TPaHCTIOPTHOU HHPPACTPYKTYPHI

OO6yuatouiuiics BiajeeT: 3aganus . 2.2.4
HaBBIKAMH TPUMEHEHHS OCHOBHBIX IOHATHH U
3aKOHOB THIPABINKH W THAPOJIOTHH IS PELICHUS
MPEeIMETHO-IPOPIIBHBIX 33724

[TpomesxyTouHas arrectanus (3K3aMeH) IPOBOAUTCS B OAHOM U3 ciexyrouux Gopm:
1) oTBeT Ha OUJIET, COCTOSIIMN U3 TEOPETUUECKUX BOIPOCOB M MPAKTUYECKHUX 3aTaHUMH;
2) BeimonHeHue 3ananuii B OMMOC yHuBepcurera.

2. Tunosble! KOHTPOJIbHBIE 32AHMS MJIH HHbIE MATEPHAJIbI ISl OLIEHKH 3HAHUN,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapAKTePU3YyIOIIHMX YPOBEHb
copMHpPOBAHHOCTH KOMIIETEH M

2.1 TunoBblie BONMPOCHI (TeCTOBBIE 3aaHUs1) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEIHLHOI0

pe3yJibTara
Kon n HanmMeHnoBanue OO0pa3oBaTeNbHEIN PEe3yIbTaT
MHJIKAaTOpa JOCTHKECHHSA
KOMITCTEHIINN
OIIK-1.3. [Mpumenser | OOyJarOLIHiics 3HACT:
€CTECTBEHHOHAy4YHbIE  METOJBI | METOJbl TEOPETHYECKOTO U HKCIEPUMEHTAIBHOTO MCCICAOBAHUS (DU3NUECKHX
TEOPETUIECKOTO U | 00BEKTOB, IPOLIECCOB U SIBJIICHUH, METOIMKY MPOBEICHUS 1 00pabOTKU pe3yJIbTaToB
9KCIEPUMEHTAIBHOTO (U3MYECKOT0 IKCIIEPUMEHTA B 00JIACTH I'MIPABIMKHU U THIPOJIOTHN
HCCJICTOBAHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJIUT
SKCHEpPUMEHTHl [0  3aJaHHOM
METOJIUKE u aHAIM3HUPYET
pe3yIbTaTh
2.1.1 llpumMepsI BOIPOCOB

1. OcHOBHOE ypaBHEHHE I'HIPOCTATUKHU U €TO IIPIMEHEHHE.

2. OcHOBHOE ypaBHEHHE HEPa3PHIBHOCTHU U €T0 IPHUMEHEHHUE

3. VYpaBHenue bepHyinnu u ero npuMeHeHne

4., CrocoObl OmucaHus ABMKEHHUS KUIKOCTH

5.  Pexumsl Te4eHUS )KUIKOCTH.

6. T'mapomexaHmyeckoe mnojaodue.

7. PaBHOMepHOE M HEPAaBHOMEPHOE JBIKEHHUE KUIAKOCTH B OTKPBITHIX PYyCIIax.

8. Kpyrosopot Bozp! B ipupojie. YpaBHEHHE BOAHOTO OalaHca M €ro MpUMEHEHHE.

2.1.2 IlpumepsbI TECTOB

1. T'unores3a CIDIONIHOCTH MO3BOJISIET PACCMATPHUBATH KHUIKOCTh IIPU aTMOC(HEPHOM JaBICHUH KaK ...

a) aedhopMHPYEMYIO CHCTEMY MaTePHAIbHBIX YACTHUII, 00JIA/IAOIIYI0 TOCTOSIHHBIM JIaBIICHUEM

b) nmedopmupyemyro cucreMy MaTepUaabHBIX YaCTHII, 00JIaalONIYIO MOCTOSHHOM TEMIIEPATypPOit

C) HenehOpMHUPYEMYIO CHCTEMY MaTEPHAIIbHBIX YaCTHII, HEMPEPBIBHO 3AIIOJIHAIOIINX TPOCTPAHCTBO B KOTOPOM OHA
JIBUKETCSI

! TIpuBoasATCSA TUIIOBBIE BONPOCH! U 3a1aHus. OUEHOUHbIE CPEICTBA, NIPEAHa3HAUEHHBIE IS IIPOBEACHHS aTTECTALMOHHOTO
MEPONIPUATHS, XpaHATCA Ha Kadeape B JOCTATOYHOM JUIS MPOBEICHUS OICHOYHBIX MPOIETYpP KOJIUYECTBE BapHUAHTOB.
O1eHOYHBIE CPEACTBA MOJICKAT aKTyaTU3aIMH C YIETOM Pa3BUTHS HAYKH, 00pa30BaHUs, KyIbTyphl, SKOHOMHKH, TEXHUKH,
TEXHOJIOTHI M connanbHOW cepbl. OTBETCTBEHHOCTh 32 HEPACIIPOCTPAHEHHE COACPIKAHUS OLEHOYHBIX CPEACTB CPEIH
00yJaromuxcst yHUBEPCUTETa HECYT 3aBeLyIOIInii Kadeapoil u mpenoaaBaTens — pa3pabOTINK OIIEHOYHBIX CPEJICTB.



d)

a)
b)

c)

neGopMHUPYEMYIO CHCTEMY MaTEepPHAIBHBIX YaCTHUII, HEIIPEPHIBHO 3aMOHAIOMINX IIPOCTPAHCTBO, B KOTOPOM OHA
JIBHDKETCS

Kakwue 4acTHIbl >KUAKOCTH UCIBITHIBAIOT HAUOOJBIICEe HANPSHKCHUE COKATHS OT JCHCTBUS THAPOCTATHICCKOTO
aBJIeHUA?

HaxoJsIIKMecs Ha JHE pe3epByapa

HAXOJAIINECs Ha CBOOOTHON TIOBEPXHOCTH

Haxomsmmecs: y O0KOBBIX CTCHOK pe3epByapa

HaXOJAIINECS B IEHTPE TSDKECTH PacCMaTPUBaeMOro 00beMa JKAIKOCTH

Jst onmcaHust ABYKEHNUS KUIKOCTH B THAPABIHMKE HCHOIb3YIOT CIIOCOOHI ...
[Tackans u bepnynnu

Hsrorona u I[lonenn

Jlarpanxa u Ditnepa

Anptiryns u 'pomexu

HanopHaH JIMHUA IPpU IBUKCHUU peam,Hoﬁ JKHUJIKOCTH BAOJIb IIOTOKA ...
BCCrjaa nmagacTt

TOpU30HTaJIbHA

MMOAHUMACTCA U OITYCKACTCA B 3daBUCUMOCTH OT BHJa pr60r[p030/:[a
BCETrJa MOAHUMACTCA

VYpaBrenue bepHym 111 TOTOKA peaabHOM KUAKOCTH MOYKHO OIMPEICITUTh M0 HAINYHIO ...
OTIINYWI B HATIICAHUHU HET

MIOTEPh HATopa Mo AJTUHE U MECTHBIX MOTEPh

CcpelHel CKOPOCTH U MaKCUMAabHOU CKOPOCTH

KOPPEKTHBA CKOPOCTH O, M IOTEPH HATopa

J11sl IpaKkTHYECKOTO OIpEIeICHUs] MECTHBIX TIOTEPh Ha PE3KOE PacIIMpEeHHe IIPH BBIYHUCICHUU HX 10 (opMyJie
Bopa He HCIONB3yIOT TaKOM MOKa3aTeNb Kak ...

JrameTp TpyOOnpoBo/ia 10 PaCIIUPEHHUS

JIaMeTp TpyOOoIpoBoa OCHEe PACIIHPECHUS

JUIMHA BOJIOBOPOTHON 30HBI

pacxonq KUAKOCTH

7.
a)
b)
c)
d)

Kunematnuecku 1o1o0HbIE CHCTEMEI ...

HWHOTZIa MOTYT OBITH IWHAMHYECKH ITOT00HBIMHU
HUHOTJIa MOT'YT OBITh TEOMETPUYECKHU TOJJOOHBIMHU
BCEr/la FTeOMETPHUYECKH ITOT00HBI

Bcerja JUHAMHUYECKHU IOA00HBI

OCHOBHOHW 0COOEHHOCTBHIO THAPABINYECKOTO pacueTa TPyOONPOBOAOB C IOCIEAOBATEIBHBIM COEAMHEHHEM
YYacTKOB SIBJISIETCS TO, UTO ...

pacxos ¥ MOTepH Haropa Ha BCEX y9acTKax OJMHAKOBBI;

pacxo/bl Ha y4acTKaX CyMMHUPYIOTCSI, a TIOTEPH Ha Y9acTKaX OJIMHAKOBEI;

pacxos ¥ MOTepH Haropa Ha BCEX yIaCTKaxX CyMMHUPYIOTCS;

pacxoj Ha y4acTKax OJANHAKOB, a IOTEPU HA Y9aCTKax CyMMHPYIOTCS

OmnpezeneHne AMaMETPOB TPYO yJaCTKOB MarucTpalii IpH pacueTe pa3BeTBICHHOTO TyMHKOBOIO
TPyOOIPOBO/a BEITIOIHSAIOTCS CIEAYIOIINM 00pa3oMm:

JaMeTPhl BEIONPAIOTCS MaKCHMaIbHO BO3MOKHBIMH JUISI YMEHBIICHHUS ITOTEPh HAIIOpa B TPYOOIPOBOIHOI
ceTH

JaMEeTPhI OTPEAEIISIIOTCS B 3aBUCHMOCTH OT Pacxo/ia IMyTeM 3aJaHnsl SJKOHOMUYIECKOH CKOPOCTH, TIPH KOTOPOH
00111ast CTOMMOCTB BCEX COOPY)KEHHH 1 PacX0/I0B HA X IKCIUTyaTaIHio 0yaeT MUHUMAIbHOM

JUaMETPhl yYaCTKOB MPUHUMAIOTCS OJUHAKOBBIMU U ONPEAEISIOTCS MyTEM 3alaHuUsl SKOHOMUUECKOH CKOPOCTH,
IIPY KOTOPO# 00IIast CTOMMOCTh BCEX COOPYKEHHMH M PAacX0JI0B HA MX IKCILTyaTalfio Oy1eT MUHUMaJIbHOH
JMaMeTpbl BEIOMPAIOTCS] MUHUMAJILHO BO3MOYKHBIMH JUISl YMEHBIICHHSI CTOUMOCTH TPYOOIIPOBOTHOM ceTn

HpI/I MOJCIMPOBAHNU IO KPUTEPUTIO CDpy,ua IIpu OIMHAKOBOM 3HAYCHUU INIOTHOCTU U OAUHAKOBOM g
MacmTabHbIi KO3 UIMEHT a1 epecyeTa CKOpOCTeH PaBeH ...

M;

MI 2,5

)_IJ'IH JAOCTHIKCHHA CXKATUS MMOTOKA IO BBICOTC CO CTOPOHBI BEPXHETO 6136(1)3 BbICOTa BOAOCJIMBA JOJIDKHA OBITh ...




a) p<o0

b) p=0

c) p>0

d p<10

e) p>10

12. ®wusnueckas XapaKTepUCTHKA — yeIbHas TEINIOEMKOCTh HMEET CIIEAYyIoIIee 3HaAYEHHE TS BOMHBIX 00BEKTOB
Ha 3emue:

a) perylIMpoBaHHE TETUTOBBIX TIPOIIECCOB

b) cymecrBoBaHue BOJOEMOB 1 BOJJOTOKOB

C) COXpaHEHHWE JKM3HH B BOJOEMaX 3UMOM

d) cymecTBOBaHHUE JIEHUKOB M CHEXHOI'O IIOKPOBa

€) BOJa MEPEHOCUT HAHOCHI, COBEPIIAET MEXAHMIECKYIO M 9PO3HOHHYIO paboTy

13. CxopocTh T€UEHHUS B PEYHOM MOTOKE TEM OOJIbIIIE, YEM. ..

a) OoJplie rTyOWHA pyclia W YKIIOH BOJHOW TIOBEPXHOCTH, U MEHBIIIE IIEPOXOBATOCTH pycia

b) menbIe rmyOuHa pyciia U YKIOH BOJIHON MOBEPXHOCTH, M GOIIBIIIE IIEPOXOBATOCTH PyCIia

C) Oodplie rTyOWHA pyciia, MEHBIIIE MEPOXOBATOCTh PYCIIa U YKIIOH BOTHOM IIOBEPXHOCTH

d) Oosbiie rTyOHUHA pyclia W MIEPOXOBATOCTD PYCIia, B MEHBIIIE YKIIOH BOTHOM MTOBEPXHOCTH

€) OoJIbIIle MEPOXOBATOCTD PYCIia U YKIOH BOJHOW MIOBEPXHOCTH, K MEHBIIIE TITyOHHA pycia

14. ®usnyeckas XapaKTepUCTHKA — TEMIIEPATYPa KUIIEHH UMEET CIIeyIollee 3HAUCHHUE ISl BOAHBIX 00BEKTOB Ha
3emie:

a) CyIIEeCTBOBaHUE BOJOEMOB U BOJIOTOKOB

b) cymecrBoBaHue TeHUKOB U CHEKHOTO MOKPOBA

C) COXpaHEHHE XKU3HH B BOJAOEMaX 3UMO

d) perynmupoBaHue TEIUTOBBIX TIPOIIECCOB

€) BOMa MEPEHOCHT HAHOCHI, COBEPINAET MEXAHNUECKYIO M SPO3HOHHYIO paboTy

15. Ha pexuM TpyHTOBBIX BOJI BIIUSIOT, TIPEXKIE BCETO,. .. (aKTOPHI:

a) KJINMaTHYECKUE

b) reomopdonoruueckue

C) THIPOXMMHUYECKHE

d) mnouBeHHBIE

€) CyTOYHBIE KOJE€OaHUS UCTIAPEHHSI

IK-1.3. IIpousBonut | OGywarouuiics 3HaeT:

FI/I)IpOMeTpI/I‘IeCKI/Iﬁ pacye€T A | OCHOBHBIC 3aKOHBI TUAPABIIMKU: 3aKOHBI PAaBHOBECHA W JABHUKXCHUA XKXUAKOCTH,

00BEKTOB TPAHCIIOPTHOW | (PM3MYECKYI0 CYIIHOCTH SIBJICHHH, M3y4aeMbIX THAPABIMKOHN; (OPMBI JBI>KECHHS
MHQPACTPYKTYPHI JKUJKOCTH W YPaBHEHUs, KOTOPHIMH OHH OIMCBHIBAIOTCS,, OCHOBBI TMIPOJIOTHS U
THPOMETPUH

a)

a)

b)
c)

2.1.3 lIlpumepsI TeCTOB

Bri6epure npaBriIbHBIN BapHaHT yKa3aHHUS HOBEPXHOCTHBIX CHIL
CHJIa TSDKECTH U CHJIa HHEPIHH

CHJIBI MHEPITUH U TIOBEPXHOCTHBIE CUJIBI IaBICHUS
I'paBUTALIMOHHBIC U KacaTeJIbHBIE K IOBEPXHOCTH CHIIBI TPEHUS
HOpMaJIbHBIE M TOBEPXHOCTHBIE CHIIBI IaBICHHUS

ITo xakoit popmyne onpenenseTcst K0OdQPUIMESHT TeMIIepaTypHOTO PACIITUPEHUS?
B=e b)) B=e 9 B=—— ) By=
= Vi =—— = Vi =
V-AT V -Ap AV -AT AV -Ap

Kak dpopmynupyercs 3axon Ilackansa?
«BHemnrHee maBneHHWe, NPOM3BOAMMOE HA KHIKOCTh, 3aKIIOYEHHYIO B 3aMKHYTOM COCYJE, IeperaeTcs 3TOH
KHJIKOCTBIO BO BCE CTOPOHBI 0€3 N3MEHEHU»
«Terno, morpyxeHHOe B KHIKOCTH, TEPSAET B CBOEM BECE CTOIBKO, CKOJIBKO BECHT BBHITECHEHHAS IM KHIKOCTb)
«[laBrneHue B J00OW TOYKE MOKOSMICHCS XUIKOCTH IO BCEM HAIPABICHHUSM OJWHAKOBO W HE 3aBHCHUT OT
OpHUEHTAINH TUIOIMAAKH, Ha KOTOPYIO OHO JICHCTBYET»

XKunkocTs, IBHOKyIIascs BHYTPH TPYOKH TOKa, 0Opasyer ...
CTPYHKY

KUAKYIO YaCTHILY

JIMHAIO TOKa

3JIEMEHTAPHYIO CTPYUKY




a)
b)
c)
d)

a)
b)

c)

JIis TuHAMUYecKH MOI0OHBIX chcTeM MacTabd kodhduimeHToB ruapasaudeckoro Tpeaus A u llle3n C paBHBI

Macitady CHI af
MacuTady CKopocTel ay
MacuTady JUIMH a

1 (emunwu1Ie)

[otepu Hamopa no ANMHE TpH TYPOYICHTHOM PEXHUME B 00JIACTH THAPABIMICCKH TTIAAKUX TPYO
MIPONIOPIIMOHATBHEI CKOPOCTH B (BO) ... (CTEHEHH).

crernenu 1,75

2-1i cTeTeHn

1,75...2,0

1-# creneHn

Hacankom Ha3bIBaeTCsi KOPOTKasi HATIOpHas TpyOa, IpU pacuere KOTopoif ...
YUYHUTHIBAIOTCS TOJBKO MOTEPH IO JTHHE

YUYHUTHIBAIOTCS KAK MECTHBIC TIOTEPH, TAK M MOTEPH IO JTHHE

BCEMH MOTEPSIMU HAMopa MpeHeOperaT

YUYUTBIBAOTCA TOJIBKO MCCTHBIC ITOTCPU

8.
a)
b)
c)
d)

KoapunnenTs: cxxatus €, CKOPOCTH (p U pacXoAa |l CBI3aH COOTHOLICHHUEM. ..

E=p-Q
n=e-o
n=elo
p=¢e-p

Hamop H npu pacdere KopoTKuX TpyOOIIPOBOJOB B CIIydae NCTEUYEHHS B aTMOC(EPY pacXoayeTcs Ha ...

Ha IIPE0JI0JICHHE TTI0TEPh HAIopa MO JUTHHE

Ha IIPEO0JI0JICHHE TOJILKO MECTHBIX ITOTEPh HAIOpa

IIPEOJI0JIEHHE BCEX MOTEPh HAIlopa B TPyOONPOBO/IE M CO3aHIE CKOPOCTHOTO HAIIOPA B BEIXOHOM CEUECHUH
Ha IIPE0J0JIEHHE BCEX MOTEPh HAropa B TpyOOnpoBoie

TabnmyHoe onpeneneHue Moy pacxona K (pacxoaHoi XxapakTepUCTUKH) IPOU3BOAUTCS B 3aBUCIMOCTH OT

JIraMeTpa TpyOBl, IJIMHHBI U THIIA JKUAKOCTH
MaTepHaia TpyObl, THIIA )KUIKOCTH U TOJIIHUHBI CTEHOK
CTETIeHU U3HOCA, TOIIUHBI CTEHOK U JJTMHHBI
JuaMeTpa, MaTepuaia TpyObl U CTENIEHH €€ U3HOCca

. BOI[OCHI/IBLI'BOZ[OMGPBI NPUMCHSAIOTCA JIA ...

HU3MEPCHUA PACXOA0B Ha KpPIBOHHHGﬁHLIX YJacCcTKax pycesl U KaHaJl0B
HU3MEPCHUA CKOpOCTeﬁ TCUCHUA

BBICOKOH TOYHOCTH HU3MEPCHU pACXOd0B

HU3MEPCHU PACXOO0B B MOATOIJICHHBIX YCIIOBHUAX

HU3MEPCHU PACXOJ0B HaA HpHMOHHHeﬁHBIX yJyacTKax pyces U KaHaJlIOB
U3MEPCHUA NaBJICHUSA

. Hayka, n3ydarommast BOIHy0 000JI0UKy 3€MJIH, €€ CBOMCTBA M MPOTEKAIOIINE B HEH MPOILIECCHI U SIBIICHUS BO

B3aMMOCBSI3H ¢ aTMOC(epol, TuTochepoii u buochepoi, Ha3bIBaETCS:
THIPOJIOTHS

THJPOTE0JIOTHS

THIPOMETPHS

rugporpadus

o01mast ruapoJIoTHs

. YaneHue Heucnojab3yeMoi 4YacTH BOJIbI U3 BOJOXPAaHUIIUIIA, HA3bIBAETCS

copoc

MOITYCK

TOJTIOP

Harop

HAIOPHBIA (GPOHT

. FI/IHPOTCXHI/I‘{CCKOS COOPYKCHHE B BUJAC HACBIIU JUIA 3alIATBI TEPPUTOPUN OT HaBO,Z[HCHI/Iﬁ, HalpaBJICHHOT'O

OTKJIOHEHUSI TIOTOKA BOJIbI, HA3bIBAECTCS
3anpyna




b) nmoruna
C) mepeMblyKa

d) Owed
e) namba
15.

a) MeaHIpPUPOBAHKE

b) pycnoroii mporecc

C) pycioBsie qeopManum
d) pycroBsie oGpasoBaHust
€) peuHas THIpPaBIHMKA

3aKOHOMepHLIe IIJIAaHOBBIC ,ueq)opMam/m PCYHBIX U3JTYUYHWH, HA3bIBAKOTCS

2.2 TunoBble 3a1aHUS VISl OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO0 pe3yJibTaTa

Ko n HammeHoBanne
WHIUKATOPa JOCTHKEHUS
KOMIICTCHIINHU

O0pa3oBaTeNbHBIN pe3yNbTaT

OIIK-1.3. Ilpumenser
€CTECTBEHHOHAyYHbIE METO/IbI
TEOPETUUECKOTO U
IKCTIEPUMEHTAIBHOTO
UCCIIeIOBAaHUS OOBEKTOB,
NPOLIECCOB, SBJICHUN, IPOBOJHUT
9KCIIEPHMEHTHI 110 3aJaHHOH
METOAUKE U aHAIU3UPYET
pe3yIIbTaThl

OO0yuaromuiics ymeer:

NPUMEHSTh METOABl TEOPETHYECKOT0 W OIKCIIEPUMEHTAIBHOTO HUCCIIEI0BaHHUS
¢usnueckux OOBEKTOB, TMPOLECCOB M  SIBICHHWH, MPOBOAUTH  (hU3MYECKHUE
9KCIIEPUMEHTHI 110 3aJJaHHOW METOJHMKE W 00pabaThiBaTh MX PE3yNbTaThl B 00JaCTH
THAPABIMAKH U THAPOJIOTHA

2.2.1 llpumepsI 3aganuii

1. TloctpouTh 3MIOPHI W30BITOYHOTO THAPOCTATUYECKOTO JaBJICHUS BOABI HA CTEHKHU .

IJIOTUHBI JIOMAHOTO OYEpPTaHUs, W300paKeHHONW Ha pucyHke. OmpenenuTs CHIIbI
JaBJIeHUS Ha | MeTp UIMPUHBI BEPTUKATHHON M HAKIIOHHON YacTel TNIOTUHBI U TOUKH UX =
MIPUJIOKEHUS, €CITU TITyOrHA BObI h = 7 M, BBICOTA BEPTUKAIBHOM yacTu cTeHbl AB  hag

=4 wm; yroa HaksoHa ctensl BC k ropuzonty 30°.

I3

U3 oTKpBITOTO pe3epByapa, B KOTOPOM IIOJJICPKUBACTCS IOCTOSHHBIA YPOBEHb, 110 CTAILHOMY TPyOOIPOBOLY
(9xBHBaNeHTHas wepoxoBaTocTh A = 0,1 MM), cocTosiiias u3 Tpyb pasHoro auamerpa d U pasnuyHON AIHHHI |
(d1=50mm, l1=5m,d>=100 mm, I =2,5 M, d3 =75 mm, |; =3 M) BeITekaeT B atMocdepy BoJa, pacxo KOTOpoit
Q =10 n/c, Temnepatypa t = 60°C (puc.1).

Tpebyercs: 1. Onpenenuth CKOPOCTH JBIKEHHS BOJABI M MOTEPH Hamopa (IO AJHMHE W MECTHbBIC) Ha KaXIOM

y4JacTke TpyOOIpoBO/Ia;

2. YcraHoBuTH BenMunHy Hanopa H B pesepyape;
3. ITocTpouTh HAIOPHYIO U MTHE30METPUIECKYIO JINHHH.

0 0

Puc. 1
Onpenenuts AuaMmeTp TpyOompoBoaa sl mogadu 15 ji/c
BOJBI OT BOJOHANOpPHOW OamHu B 10 mpenmpuarus A
(puc. 2) mpu amuae Tpy6omposoma | = 1000 M, otMeTke
ypoBHS BOZBI B 6amrHe Hp = 32 M, Teoie3ndeckoii oTMeTKe
B KOHIIe TPyOONpoBoa Z4 =2 M ¥ CBOOOTHOM Hamope H.,

2> 12 M, ecn TpyOBI:
a) CTaJbHEIC, =,
0) MOJIMATHIICHOBEIE;

B) acOCCTOIICMCHTHEIE.




Puc. 2

OIIK-1.3. IIpumensier
CCTECTBCHHOHAYYHBIC  METOJBI
TEOPETUICCKOTO u
JKCICPUMECHTAIBLHOTO
HCCIIEIOBAHUS 00BEKTOB,
TIPOIIECCOB, SIBIICHHM, MPOBOIUT
SKCIIEPUMEHTBl 10  3aJaHHOU
METOAWKE ©  aHAIH3HPYET
PE3YJIBTATHI

OO0yJarouuiics BiIajcer:

HAaBBIKAMU TMPHUMEHEHUS METOJOB TEOPETHYECKOTO W  IKCIEPHUMEHTAIBHOTO
uccienoBaHus GU3HUECKUX 00BEKTOB, MPOIIECCOB U ABJICHUI, HABBIKAMU MPOBEICHUS
(hU3MUECKHUX IKCIIEPUMEHTOB 10 33JAHHON METOIMKE U 00pabaThIBATE UX PE3YIIbTATHI
B 00JIaCTH THPABIUKH U THIPOJIOTHH

IToozaoaua 1

|p|ru
0
§
] L — i
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h
IA—_' 1
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2.2.2 TlpumepsI 3aganuii

Keiic — 3apanne 1.

MaHOMETp Ha MIOBEPXHOCTH 3aKPBITOTO COCY/1a, HAMOJHEHHOTO BOJOH MIOTHOCTRIO p = 1000 kr/M® nokasbisaeT
nasyienue pm = 0,06 krc/cm?, Ha riy6une h = 1,4 M kK cocyly IIPHCOEIMHEH THE3OMETP ¢ ATMOC(EPHBIM JABJICHUEM Pary
= 10° I1a Ha cBOGOIHOI NOBEPXHOCTH. Y CKOpPEHUE CBOOOIHOTO NaeHUs MPUHATE paBHbIM 10 M/c?. Dmropa H36LITOYHOTO
JIaBJICHUS Ha IUIOCKYIO BepTUKaNbHYI0 cTeHKy BC umeer Bun:

a) "
C%
b)




c)

L LA

1

[ |

u

d) B

Iloozaoaua 2

MaHOMETp Ha MOBEPXHOCTH 3aKPBITOTO COCY/a, HAMOJHEHHOTO BOJOH MIOTHOCTRIO p = 1000 kr/M® nokasbisaeT
nasyenve pm = 0,06 krc/cm?. Ha ry6une h = 1,4 M K cocyay NPHCOEIMHEH MbE3OMETP C aTMOC(EPHBIM JaBJICHHEM
Parv = 10° I1a Ha cBOGOIHOM MOBEPXHOCTH. Y CKOPEHHE CBOOOHOTO NaleH sl IPMHATL paBHBIM 10 M/c?.

AbconmoTHOE naBiieHue B Touke A (puc. 1) cocrasnser MITa. OTBET BBECTH C TOYHOCTHIO
JIO COTBIX.

Iloo3zaoaua 3

MaHOMETp Ha MOBEPXHOCTH 3aKPHITOTO COCY/IA, HATOJIHEHHOTO BOJIOM TOTHOCTBIO p = 1000 kr/m® nokasbiBaeT
nasnenue pv = 0,06 krc/cm?, Ha riry6une h = 1,4 M K cocyjLy IPHCOETMHEH MEE30METP C aTMOC(EPHBIM JIABJIEHHEM  Pary
= 10° ITa Ha cBOGOAHOM IOBEPXHOCTH. Y CKOPEHHE CBOOOHOIO HajleHUs IPHHATH PaBHBIM 10 M/c2,

BeicoTa moansaTus Boasl hp B meesomerpe (puc. 1) cocrasmnser M. OTBeT BBECTH C TOYHOCTBHIO JI0
IEJI0T0 YHcIIa.

Keiic — 3apanne 2.

ITooszaoaua 1

Puc 2.
[epenax ypoBHe# B mee3omerpax jo cyxenus (D1 = 0,1 m) u B y3koii ropiosune (D2 = 0,05 m) B TpyOe
KPYTJIOTO CeueHus], B KOTOPOH ycTaHOBIIEH BojoMep Bentypu, cocrapmnser 0,4 M. Y ckopeHre CBOOOIHOTO TaieHHs
npuHATH paBHeiM 10 M/c?, = 3,14. [Ipu BXOJIE B y3KYIO TOPJIOBUHY BOJIOMEPA, IPHBEIEHHOTO HA PUC. 2,

a) 4acCTb HOTeHHHaﬂLHOﬁ OHEPIrUU IMOTOKA KUAKOCTU NEPEXOJUT B KHHECTUICCKYIO;
b) 9aCTh KHHETUISCKOMU OHEPI'vU MOTOKA XUJAKOCTU NEPEXOANUT B IMIOTCHIIUAIIBHYIO,
C) MEXaHUYECKAsA DOHCPTHUA TOTOKA KUAKOCTHU CYIIECTBEHHO BO3PACTACT,

d) HE MMPOUCXOOUT USMCHCHUA MEXaHUYECKOH OHEPIUU MOTOKA KHUJIKOCTH.

Ioozaoaua 2

[epenan ypoBHeii B mbe3oMeTpax 1o cyxenus (D1 = 0,1 m) u B y3koii ropiosune (D2 = 0,05 m) B TpyOe
KPYTJIOTO CeueHus], B KOTOPOH ycTaHOBIIeH BojoMep Bentypu, cocrapmnser 0,4 M. YckopeHue CBOOOAHOTO MaaeHus
npuHsTh paBaeiM 10 M/c?, = 3,14. Ha puc. 2 nocTeneHHOe PacUIMPEHME HA3bIBAETCHL. ..




(Hammcath OTBET)

Ilooszaoaua 3

[epenax ypoBHe# B nbe3oMeTpax Jo cyxenus (D1 = 0,1 M) u B y3koii ropiosune (D2 = 0,05 m) B TpyOe
KPYTJIOTO CeueHusi, B KOTOPOH ycTaHOBIIeH BojoMep Bentypu, cocrapmnser 0,4 M. Y ckopeHue CBOOOAHOTO MaaeHus
npuHATh paBHeiM 10 M/c?, = 3,14. HaiiTu pacxos )HIKOCTH B TpyOe, OTBET 3aIUCATh B JI/C, C TOYHOCTBIO JI0 JECATHIX.

Keiic — 3apanmue 3.

ITooszaoaua 1

Puc. 3

Hacoc npoussogutensHocthio Q = 0,03 m/c® 3abupaer Boay u3 Oacceiina. J[muHa BeacklBaromeil Tpy6sl Hacoca
I=10m, quamerp Tpy6s1 d = 200 MM, JaBleHHE Ha BXOZAE B HACOC Pouc = 0,06 MITa. TpyOonpoBoa CONEPIKUT MPHEMHBIH
kiamnaH ¢ ceTkoi (& = 6) u o7HO cBapHOE KOJCHO (&ron = 2). Koaddunuent conporusnenus A = 0,02. YckopeHue
cBOGOJIHOrO HajieHus NPHHATE paBHBIM 10 M/c?, T = 3,14, motHocTh Boasl 1000 kr/m®,

B ceueHuu mpHBEACHHOTO Ha pUC. 3 TpyOOMPOBOAA, PACIOJIOKCHHOM HEMOCPEICTBEHHO MEpel HaCcOCOM,
JIaBJICHHE!

a) MeHblIe aTMOC(EPHOTO;

b) Gonbime atmocdepHoro;

C) paBHO aTMOC(HEpPHOTO;

d) pasuo 0.

Iloozaoaua 2

Hacoc npoussogutensHoctbio Q = 0,03 m/c® 3abupaer Boay u3 Oacceiina. J[nuHa BeacklBaromeil Tpy6bl Hacoca
I=10m, quamerp Tpy6s1 d = 200 MM, JaBeHHe Ha BXOAE B HACOC Pouc = 0,06 MITa. TpyOOnpoBoa COMSPIKUT MPHEMHBIH
kiamnad ¢ ceTkoi (& = 6) 1 o7HO cBapHOE KOJCHO (&xon = 2). Koadduuuenr conporusnenus A = 0,02. YckopeHue
cBOGOJIHOrO HajieHus NpHHATEH paBHbIM 10 M/c?, T = 3,14, miotHocTsh Boas! 1000 kr/m®,

Hacoc, mpeacraBieHHbIE Ha pHC. 3, MOJHHUMAET JKUAKOCTh W3 pe3epByapa 3a CYET BO
BCachIBaIoOIIeM NaTpyoke. BriucaTh npaBUIbHBIN OTBET.

Iloozaoaua 3

Hacoc npoussoautensHocthio Q = 0,03 M/c® 3a6upaet Boxy us Gacceiina. J{muHa BcachiBarollei Tpy6sl Hacoca
I=10M, nuametp TpyOs! d = 200 MM, JaBIeHHE HA BXOJE B HACOC P = 0,06 MITa. Tpy6GonpoBoa CONEPIKUT MPUEMHBIH
KiamaH ¢ ceTkoi (&x = 6) M OgHO cBapHOE KOJICHO (&xon = 2). Koadduument conporusnenus A = 0,02. Yckopenue
CBOGOJHOTO HafleHus IPHHATE paBHBIM 10 M/c?, T = 3,14, miotHocTs Boasl 1000 kr/m®,

Jomyctumasi BBICOTa yCTaHOBKH Hacoca HaJjl ypoBHEM BOZBI B OacceliHe paBHa M. OTBeT BBECTH
C TOYHOCTBIO 10 JIECSTHIX.

IK-1.3. [MpousBoxut | OOy4aroUIMHCs yMeeT:

THUIPOMETPUUECKUI pacdeT AJs | UCIOJIb30BaTh OCHOBHBIE MOHATHS U 3aKOHBI THAPABIMKY U THAPOJIOTHH AJIS PELIEHUs
00BEKTOB TPAHCIIOPTHOHM | MPaKTHYECKUX 3a/4ad; IPOBOAUTH THAPOMETPUYECKHH pacueT i OOBEKTOB
HHPPACTPYKTYPHI TPAHCHOPTHOH HHPPACTPYKTYPHI

2.2.3 IlpuMepbl TECTOBBIX 3a1aHU i1
1. Onpeznenuthb IIOTHOCTB KUAKOCTH, OTYYCHHYHO CMELIMBAHUEM JBYX )uakocteii p1=880 kr/m?; pp=900 kr/m?,

¢ oowemamu V1=20 11 u Vo=100 1.
a) 850 kr/m;

b) 897 kr/im3;
¢) 900 kr/m3;




d) 986 kr/iv®.

2. Yemy paBHO T'MAPOCTaTHYECKOE JABJICHHE B TOUKE A, €ClIM OHA 3ariy0jeHa Ha pacCTOSHUU 2 M OT CBOOOTHOM
MOBEPXHOCTH, Ha KOTOPYIO neHcTByeT aaBieHue paBHoe 2 klla. ITMOTHOCTH XMOKOCTH NPUHATH pPaBHOM
1000 xr/m3.

a) 19,62 lla

b) 31,43 klla

c) 21,62«lla

d) 103 klla

3. Cwma u30BITOYHOTO THUAPOCTATHYECKOTO MABIICHWS HA TOPH30HTAIBHYIO MPSIMOYTONBHYIO IUIOMANKY (IIHO
COCyJia) B OTKPBITOM COCy/ie OyA€T paBHa ... IPH CIEAYIOIMX UCXOJHBIX JaHHBIX: IUIOIaIKa 3aray0seHa B BOLy
Ha 2 M M MIMeeT IUIomaap 2 M2,

a) 4 xH b) 400 kITa c) 400 kH d) 40 xIla e) 4«lla f) 40 kH

4. VYpoeHs xunkoctH B Tpyoke ITuro nopnsuics Ha Beicoty H = 15 cM. Uemy paBHa CKOpPOCTB JKHJIKOCTH B
TpyOOIpoBOIC

a) 2,94 m/c;

b) 17,2 wm/c;

c) 1,72 wm/c;

d) 8,64 m/c.

5. Kaxum Oyzner uncno PefiHonbaca, ecnu ckopocth xuakoctd V =10 M/c, BHYTpeHHHI ITuaMeTp TpyOompoBoaa
d = 10 MM, KHHEMaTHYECKUH KOA(PPUIHEHT BSI3KOCTH KuakocTH v =10 cCt?

a) 10

b) 1000

c) 100

d)

e) 10000

6. Ecmu anuna tpy6omposoma 200 M, pacxon xumkoctu 0,10 m%/c, nuamerp Tpy6sl 0,25 M, a ko3bdHIHEHT
THIpaBINIecKoro Tperus cocrasisier 0,06, To MOTepH MO AJMHE IUIA MTOTOKA JKUIKOCTH PaBHHI ... Hamwmre
OTBeT.

7. Kod(HIMEHT ruapaBiIMueckoro TPeHMs Uil TIOTOKA KHIKOCTH MPU Pacxojie KHUAKocTH paBHoM 10 cm®/c,
nuamerpe TpyOsI 2 cM 1 kodpduurentom Baskoctu 1076 m%/c cocrapnser... Hanummre oTBerT.

8. Ecnu 3arny0ieHue BHYTPEHHETO IMHIPUUECKOT0 HAca IKa 10J] YPOBEHb BOJIbI COCTABIISAET 1 M, a CKOPOCTh
UCTEUeHHs1 5 M/c, TO N30BITOYHOE JABJICHUE HAJl TTOBEPXHOCTBIO BOJBI B 3aKPHITOM 0ake paBHO k[]a.

a) 153

b) 30,6

c) 7,7

d) 77

9. mamerp oTBepcTus B pe3epByape paseH 10 MM, a JuaMeTp HCTeKaroLel Yepe3 3T0 OTBEPCTHE CTPYH paBeH 8
MM. UeMy paBeH K03(h(HUIMEHT CxKaTus cTpyn?

Bapuants! oTBeTa:

1. 1,08;

2. 1,25

3. 0,08;

4. 08.

10. Bpems onopoKHEHHs NPSMOYTOJILHOTO 0aKka MpH MPUCOEANHEHUH K OTBEPCTHIO Hacalka BeHTypu npu npodux
HEM3MEHHBIX XapaKTePUCTHKAX ...

a) yBEIMYHTCS

b) ymensmurcs B 1,15 pasa

C) He U3MEHHTCS

d) ymenbiurcs B 1,32 pasa

11. Ilepenan ypoBHEH BOABI Mexay OakaMu paBeH 2,5 M, a TuaMeTp OTBepCTHs 5 cM. Pacxo Boabl Ipu HCTEYEHUH
13 MaJIOTO OTBEPCTHUS B CTEHKE OTKPHITOr0 0aka P COBEPIICHHOM C)KaTHH U MCTEUCHUH TI0J YPOBECHB
paBen m/c.

a) 0,0099

b) 0,0085

c) 0,017

d) 0,019




12. T'eomerpuyeckuii Harop Ha TpeyrojabHOM Bogociuse 0,4 M, pacxol, MPOXOISLINN Yepe3 BOAOCIHB MO

tdhopmyrne TomcoHa, paBeH m3/c.

a) 0,284

b) 1,142

c) 0,142

d) 2,842
TIK-1.3. [pousBonut | OOywaromuiics BiIaaeeT:
THIPOMETPHUYECKUI pacueT il | HaBbIKAMH MPUMEHEHHsT OCHOBHBIX MOHSITHN M 3aKOHOB THAPABIMKUA U THIPOJIOTHA
00BEKTOB TPAHCIIOPTHOH | AJISI PelICHHs IPeAMETHO-PODUIBHBIX 3a/1a4
HHPPACTPYKTYPHI

2.2.4 TIlpumepbl 3aganmii

1. Tlpu ruapaBinYeckOM HCHBITAHHUM TpyOompoBoaa, umeromiero auamerp d = 200MM u gmumy | = 200 wm,
n30BITOYHOE JIaBlICHHE BOABI B TpyOe mojusro no P1 = 4 MIla. Koaddurmenr od6bemMHOro cxatust BOJIbI
Bv = 0,0005 1/MIla. JlehopMamusi CTEHOK HE yYUTHIBAETCA. TpeGyeTcst ONMpenenuTh: 00BEM BOABI MPH
aTMoc(epHOM JIaBlIeHUH; 00BEM BOJIbI, KOTOpasi Obliia J0OaBiIeHa, 4TOOBI TOBBICUTH ABIICHUE B TPYOOIIPOBOAE
10 P1.

2. TlpsmoyronsHas miactuHa pasmepoM 600x300 MM CKONB3UT IO CIOK TVIMIEPHHA TOMIUHOW O = 5 MMm.
KuHemaTndeckas BI3KOCTh TiMIepuHa V = 9,7 cm?/c, wioTHocTh P = 1245 kr/m3. Onpenenuts kaxyio cuiny F
HYHO MPUJIOKHTH K IUTACTHHE, YTOOBI €€ CKOPOCTh CKOJILKEHHUS paBHsIach 1 M/c.

3. B U-o0pasublii cocyn HauThl PTYTh M BojJa. JIMHMS pa3szena >KAIAKOCTSH pacroyiokeHa HIDKE CBOOOTHOMN
MOBEPXHOCTH PTYTH Ha 8 cM. OnpenenuTs pa3HOCTh yPOBHEW B 00€HX YacTAX cocyna. Y IeNbHbIH BEC BOJBI U
PTYTH COOTBETCTBEHHO paBHbl: 9,81 kH/M3, 132,85 kH/MS,

4. Ecmu pnuHa Tpy6omposona 200 M, pacxox xuakoctu 0,10 m%/c, nuamerp tpy6sl 0,25 M, a ko3(uIHeHT
THApaBIMYecKoro TpeHus cocrasiseT 0,06, To TOTepH MO [UIMHE AT HOTOKA JKUIKOCTH PABHHI ...

5. Ko>h}HIMEHT rMapaBIMYecKoro TPEHHS I TOTOKA JKMAKOCTH TPH PAcXoje KUAKOCTH paBHoMm 10 cM/c,
auameTpe TpyOsl 2 cM n kodddunuenTom BsaskocTu 108 M%/c cocrapmser. ..

6. Ecmm ckopocTh mpoTekammeil B TpyOe XKUAKOCTH cocTaBisteT 1,5 m/c, amura TpyOsl 400 M, ko3 HUIIEHT
rugpasiudeckoro tpeHus 0,03 ¥ morepu 1Mo JUIMHE COCTABISIIOT 4 M, TO JHAMETP

TPyOBI paBeH ... I, 2
7. Omnpenenuth MOTEPIO HAMOpa Ha BHE3alHOE pacuiupeHue motoka (puc. 3), ecmn —{]— — |— — + |
M3BECTHBI MIOKa3aHus be3oMeTpoB hy = 16 cm, hy = 30 cm, quamerpsr di = 20 mm, d2 ; 5

=50 mm, pacxox Q =1 si/c.
Puc. 3

8. Ompenenure CKOPOCTh MCTEYEHUSI BOJBI B aTMOC(Epy W3 MaJOr0 OTBEPCTHS B CTEHKE OTKPHITOro Oaka MpH
COBEPIIEHHOM C)KaTHH, €CJIU 3arily0JieHHe ero 10/l YPOBEHb BOJBI 3 M.

9. Pacxoj BoJbl PK UCTEYEHUH 01 YpoBeHb, paseH 0,014 m%/c, a nuameTp oTBepcTus cocTaBnser 5 cM. Haiiure
Tniepernaj ypoBHEH BOJIBI MPH MUCTEUCHUH M3 BHELTHETO IMIMHIPHYECKOTO HACA/IKa, PACIIOJIOKEHHOTO B CTCHKE
OTKPBITOr0 0aKa, MpH UCTEUSHNH T10]] YPOBEHb.

10. /IBa 3akphITHIX Oaka CO€AMHEHBI NPOCTHIM JUIMHHBIM TPYOOIPOBOJIOM HOCTOSIHHOTO uaMeTpa 150 MM (Moayns
pacxoma K = 160,62 n/c), pacxox Boasl coctaBisieT 45 1/c, mepenas ypoBHeH B 0akax paBeH 6 M, H30BITOYHOE
JIaBJICHUE HaJl yPOBHEM XHIKOCTH BO BTOpoM Oake cocrasisier 0,5 atm, anuHa Tpydonposona 150 m. Haiinure
N30BITOYHOE TaBICHUE HAJ YPOBHEM KHIKOCTH B IIEPBOM Oake .

11. YcraHOBUTH, OyAET M NPOMCXOIUTH Pa3MbIB WM 3aMJICHHE KaHaJIa TPalelenaaIbHOTO MOIEePEeYHOr0 CeYeHUS
IIPH CIICAYIOMINX YCIOBHSIX:

a) Kor/Ia MprHa pycia o auy b = 1,4 M; ko duimenT 3amoxerns 0TkocoB M = 1,0; pacueTHbIi pacxo. Q
= 0,88 M%/c, IOTOK BIEUET CpeHeNecyaHble HAHOCK, a ITyOuHa otoka h = 0,8 m.

6) b =0m m=15; h=1,0 m; pycio nmpophIiTo B IJIOTHLIX JECCOBUIHBIX TPYyHTax, 2,1 M%/c; HAHOCHI KPYITHO
TieCYaHbIe;

B)b=0m m=15; h=0,9 m; pycrno ykpemieHo KIaakoi U3 0OBIKHOBEHHOT'0 KHpPIHYa HA IIEMEHTHOM PacTBOpE,
HaHOCHI CO CPeJHUM auamMeTpoM gactui d., = 0,4 Mmm; Q = 1,3 mM%/c.

12. OnpenenuTs CpeAHIO CKOPOCTh M PAacXoJ MOTOKA B KaHaJIe, €CIIM U3BECTHBI:

a) ykioH aHa i = 0,0025; mwupuHa pycna no any b = 0,8 M; ko3 durmeHT 3an0xeHus 0TkocoB M = 1,5; koaddunmeHt
mepoxosaroctu N = 0,011; a riyGrHA paBHOMEPHOTO JABMKEHHs T0TOKa ho = 0,38 M;

6) i =0,0036; b=2,0m; m=0; n=0,014; hy = 0,56 m;

B) i =0,0049; b=0m; m=1,25; n=0,0225; ho = 0,82 m.

13. [Ipu paBHOMEPHOM JBHXKEHUH I'PYHTOBOTO MOTOKA M3BECTEH YKJIOH MOJICTUIIAIONIETO BOAOHEIPOHUIIAEMOTO CIIOS
i = 0,04, pacxoq Ha 1 mor.M mupuHbl motoka = 0,018 n/c u rybuna motoka hy = 2,8 M. Onpenenurs
K03(ppunMeHT GUIBTPALIMH TPYHTA.

14. TIpoekTupyemblii TOPU30HTAIBHBIA OTCTOMHUK, PEIHA3HAYEHHbIH JUIsl BBIJICJICHNUS U3 NTPUPOIHON BOJBI IyTEM
IPaBUTALIMOHHOTO OCAXJCHUSA COAEPXKAIIMXCA B HEl BO B3BELIEHHOM COCTOSHHMM YacTHUL[ C MIOTHOCTHIO
OoJIbIlICH, YeM IUIOTHOCTH BOJBI, JOJDKEH MMeTh ryomny H = 42 M u mmpuny B = 6 M npu 3amanHO#




TIPOU3BOIUTEIIEHOCTH Q =94,5 n/c. TpebyeTcst onpeaAeTuTh HEOOXOIUMYIO IJIHHY OTCTOMHMKA L 11t
TIOJIHOTO OCaXICHUS YaCTHII, THAPABINICCKON KPYITHOCTRIO wp = 0,5 Mm/c.

15. TlocTpouTh KPUBYIO NCHPECCHU U ONPEACIUTH (PUIBTPAIMOHHBIA pacXox Ha 1 MOTr.M OJHOPOIHON 3eMIITHOU
IUIACTUHBI, PACTIONIOKEHHOW Ha FOPU30HTAIBHOM Bogoymope, ecid = 11 m, hgs=10 M, b=8 M, m1 =3 m, mp =
2 M, k=0,0004 c™/c, hys =2 m.

2.3. Hepe'leHL BOITPOCOB IUIA IIOATOTOBKHA Oﬁy‘lalOIIII/IXCH K l'[pOMe)KyTO‘IHOﬁ arrecranmuun

I'mapocraruka

1. OcHoBHBIE (PHU3MUECKUE CBOMCTBA KUAKOCTEH. CKUMAEMOCTh KUAKOCTH. Bs3KOCTh U
BHYTPEHHEE TPEHUE B JKUJKOCTH.

2. I'mapocraTudeckoe AaBJIEHUE U €T0 CBOMCTBA.

3. [Tpubopsl, u3mepstomye gaBiaeHue. EquHNIbI n3MepeHus 1aBieHus.

4. OCHOBHOE ypaBHEHHUE T'MAPOCTATUKYU U €0 TEOMETPUUECKUN U DHEPIETUUECKUN CMBICIL.

S. AbcomoTHOE, HM30BITOYHOE W BaKyyMMETpHYecKoe naBieHue. [lbe3omerpuueckuii,
TUAPOCTATUYECKUN HAIIOP.

6. Monens uneanbHOW (HEBA3KOW) JKUAKOCTH. AOCOIIOTHBIA M OTHOCHUTENBHBIA TTOKOM
(paBHOBECHE) KUJKHUX CPEI.

7. Cuna naBineHHs )KUIKOCTH Ha IUIOCKHUE TOBEPXHOCTH.

8. Cuna naBineHus )KUIKOCTH Ha KPUBOJIMHENHBIE TOBEPXHOCTH.

9. HansonHoe ninaBanue ten. OCTOMYMBOCTD IUIABAIOIIUX TEJ, LIEHTP JaBJICHMUS.

I'mapoauHamuka

1. [TonsiTrie 00 ycTaHOBUBIIIEMCS M HEYCTAaHOBUBILIEMCS ABHXKEHUU KUJIKOCTH. JINHUS TOKa
Y JIEMEHTapHasi CTpyMKa.

2. [ToTOKM KUAKOCTH, PACXOJ U CPEAHSISI CKOPOCTh MOTOKA.

3. YpaBHEeHHE HEPAZPHIBHOCTH HEC)KUMAEMOW JKHIKOCTH.

4. VYpaBHeHue bepHymm 11 UACAITBHON KUAKOCTH.

S. VYpaBHeHue bepHymm 115 BA3KON KUAKOCTH.

6. I'eomerpuyecknii M DHEPreTUYECKUN CMBICI YpaBHEHHs bepHymn mis peanbHOU
KHUJKOCTH.

7. [ToHsiTHE O paBHOMEPHOM M HEPAaBHOMEPHOM JIBJKEHUSX HAIOPHOM M O€3HaIOpHOM
JBUKEHMSIX KUJIKOCTH.

8. I'unpaBnuueckue COINPOTHUBJICHUS. I'unpaBnuueckue AJIEMEHTHI IIOTOKa.
I'mppaBnnueckuii yKIIoH.

9. OCHOBHOE ypaBHEHUE PABHOMEPHOTO JIBUIKEHUS KUJIKOCTH.

10.  Pexxumsl aBkeHus x)uakoctu. Kpurndeckoe uucio Pelinonbaca.

11.  Ilogob6ue rugpoMexaHHUECKUX MPOIECCOB.

12.  Pacxon u cpenHsisi CKOPOCTh JJAMUHAPHOTO MOoTOoKa. Pacnipenenenue ckopocteid. [lorepu
Haropa Ha TPEHHE NP JJAMUHAPHOM PEXHUME.

13.  Pacmpenenenue CKOpOCTeH W TOTEPU HAMOpa MO JJTUHE MPH TypOYIEHTHOM peXHMe B
TUIPABIMYECKHU TJIAJKUX TpyOax.

14.  Tlorepu Hamopa Ha TpeHHE MPHU TYPOYIEHTHOM PEKUME C YUETOM IIEPOXOBATOCTH.

15. Brruucnenne koagdunmenta Japcu.
16.  MecTHbIe THIPABIMYECKHUE COTIPOTUBIICHUSI.
17.  VYpasuenue llle3u. Koapdumuent lesn.



HcTeyenue :KUAKOCTH yepe3 oTBEPCTHUA, HACAAKH, BOAOCIUBLI. anpaBnnqecxnﬁ NPLI)KOK U
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4.
COEIMHEHUH.

14.

conpsixenue 0beoB

Buasl Hacagok. O6nactu UX NpUMEHEHUS.

HcTedenune sXUIKOCTH U3 OTBEPCTHI M HACAIO0K IIPH MIOCTOSIHHOM Harope.

Hcredenue sXUIKOCTH U3 OTBEPCTHI MPU IIEpEMEHHOM Harope.

JIBu>keHHe KUAKOCTH B  HAMOPHBIX TPYyOONpoBOAaxX MpH  IMOCJIEI0BATEIbHOM

JIBrKeHUE KHUIKOCTH B HAITOPHBIX TPYOOIIPOBOIAX MPH MAPAIICIFHOM COCTHHEHHH.
Pacuer cudona.

Pacuer xombIieBOrO TPyOONIPOBOAA.

HeycranoBuBiieecs: IBUKEHUE KUIKOCTH, THIPABIMYECKUNA yaap.

PaboTa ruipaBIn4eckoro TapaHa.

PaBHOMEpHOE JBIKEHHE KUAKOCTH B OTKPBITBIX pyciax.

I'mapaBnuygeckuii mokazaTesb pycia.

Pacuer xomiekTopoB paboTaIOMINX HETIOIHBIM CEYECHHEM.

JlomyckaeMble cpeTHIe CKOPOCTH PaBHOMEPHOT'O MOTOKA.

YcTraHOBHBIIEECS] HEPABHOMEPHOE IUIABHO M3MEHSIONICECS MABIDKEHHE JXHIKOCTH B

OTKPBITBIX pycCiIax.

15.

ypaBHeHI/Ie YCTAaHOBUBIICTOCA HCPABHOMCPHOI'O INNIABHO H3MCHAIOMICTIOCA ABHUKCHUA

KHUJKOCTU B IPU3MATUUECKOM pyCJIe.

16.
17.
18.
19.
20.
21.
22.
HIOPOTOM.
23.

CnokoiiHoe, OypHOE M KpUTHUECKOE COCTOSIHHE TTOTOKA.

I'mppaBnuuecknii npbpkoK. OnpenencHyue napaMmeTpoB rUApPaBIndeCcKOro MPbIKKA.
Busl rupaBianueckux NpbIKKOB.

I'paduk nperKKOBON HYHKINU.

Bonocnusel. Knaccudukanust BO1OCIHBOB.

Bogocausel ¢ ToHKOH cTeHKOM. Onpeenenus pacxoaa BOAOCINBA C TOHKOM CTEHKOM.
Bogocausel ¢ mmpokum moporom. OmpeneneHus pacxojia BOJOCIUBA C IIHPOKUM

Bonocnussl MMPAaKTUYICCKOT' O HpO(i)I/IJ'IH. OHpe,I[eJ'IeHI/IH pacxoaa BOOOCIHBAa

MMPaKTUYICCKOTO HpO(bHHH.

24.
25.

El A

ISR o

BbokoBoe cxxaTre Ha BOJOCINMBAX MPAKTHUECKOTO NPOQHIIS ¥ IIHPOKUM ITOPOTOM.
Conpsixenue ObedoB.

I'mapaBiauka 10poKHBIX BOJAONPONYCKHBIX TPYO U MaJIbIX MOCTOB
IM'uapaBnvka TOPOKHBIX TPYO W MaJbIX MOCTOB, KOCOTOPHBIE COOPY>KEHHUS.
Mertoapl rameHus YHepruu: BoJo00HAs CTEHKa U BOJJOOOWHBIN KOJIOIEIL.
JIBrxeHne rpyHTOBBIX BOJ. OCHOBBI pacyeTa JJaMUHAPHON (DUITBTPAITIH.
Pacuer GpuabTpyromumx HachIIeH.

OcHOBBI THAPOIOTHH
KpyroBopot BozbI B IpupoIE.
YpaBHeHHE BOJHOTO OataHca.
IM'uapaBnuueckast kiaccuuKaius J0pOKHBIX TPYO.
JlenoBele sIBIEHUS HA pEKax U HAJIE/H.
[ToHsiTHE MUTAHUS ¥ BOJHOTO PEKKUMA PEK.
[ToHsTHE IBHUYXKEHUS HAHOCOB U PYCIIOBBIX IIPOLIECCOB.



3. MeToauyeckue MaTepuabl, ONpeaesiioie Npoueaypy U KpUTepuu oleHnBaHUs
¢popMHPOBAHHOCTH KOMIIETEHUMH NPHU NPOBeIeHUU MIPOMEKYTOUHON aTTecTalul

KpnTepnn (l)OpMHpOBaHI/Iﬂ OLICHOK 110 0TBE€TAM Ha BOINIPOCHI, BLINMMOJHEHUIO TECTOBLIX 3agaHui

- OLIEHKA «OTJIMYHO» BBICTABIISCTCS 00YJIArOIIEMYCs, €CJIA KOJTMYECTBO MTPaBUIIHHBIX OTBETOB Ha
Bonpocsl coctapisieT 100 — 90% ot oOuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKA «XOPOII0» BBICTABIISIETCS 00yJarOIMIEMYyCs, €CITH KOJTMYECTBO MPAaBUIHHBIX OTBETOB Ha
Bompochkl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKa «YJAOBJIETBOPUTEJBbHO» BBICTABISACTCS OOyYaOIMIEMYCs, €CJIH  KOJIUYECTBO
MPaBUIILHBIX OTBETOB Ha TECTOBBIE BONPOCHI —/5—60 % 0T 0011ero 06béMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEY/J0BJIETBOPHUTEIbHO» BBICTABISCTCS OOYUYaIOMIEMYCs, €CIIH KOJIUYECTBO
MPaBUIILHBIX OTBETOB — MeHee 60% oT o0111ero 00bEéMa 3a1aHHBIX BOIIPOCOB.

Kputepuu ¢popmMupoBaHusi OlleHOK MO pe3yJibTATAM BbINOJIHEHHUS 32 JaHUil

«OTJIMYHO/32a4TE€HO» — CTAaBUTCS 3a pabOTy, BBIIOJHEHHYIO IOJHOCThIO 0Oe3 owmHOOK Hu
HE/I0YETOB.

«XO0pouo/3a4TeH0» — CTaBUTCS 32 pabOTy, BHINOJIHEHHYIO MOJHOCTHIO, HO IIPU HAJIMYUU B HEH
He 0oJiee 0THOM HErpyOoil OIITMOKM U OJTHOTO HeJoueTa, He O0JIee TpeX HEeJA0UYETOB.

«Y10BJICTBOPHUTEIbHO/3a4TEHO» — CTAaBUTCA 3a paboTy, ecin OO0ydaroluiics NpaBUIIBHO
BBIMIOJIHWI HE MeHee 2/3 Bcedl paboOThl MM JOMyCTHJI He Oosee OfHON rpy0oil OmHMOKH M JIBYX
HE/I04eToB, He Oosee oJHOU rpy0oil U oHON HerpyOoil omubOku, He 6ojee Tpex HerpyobIX OIIMOOK,
OJIHOM HErpyOoi OMIMOKHU U IBYX HEJOYETOB.

«HeynoBJieTBOPUTEIBLHO/HE 324TEHO)» — CTABUTCS 32 paboTy, €CIIM YUCII0 OIHMOOK U HET0UETOB
MIPEBBICUIIO HOPMY JUIsl OLIEHKH «yJOBJIETBOPUTEIBHO)» WJIM MPaBWIBHO BBIIIOJHEHO MeHee 2/3 Bcei
paloTHI.

Buowvl owuboxk:

- 2pybvie OWUOKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPAGUJl, HOPM, He3HAHUEe NPUEMO8 PeuleHus
3a0au; owudKY, NOKA3bI8aAIOWUE HENPABUILHOE NOHUMAHUE YCILIOBUS NPEONOACEHHO20 3A0AHUAL.

- He2pybOvle OUUOKU: HeMOYHOCIU hOPMYIUPOBOK, ONpedeieHUll, HepayUoOHAIbHbL 8b100p X00a
pewenus.

- Heoouemvl. HepaAYUOHANIbHbIE NPUEeMbl GbINOJIHEHUS 3A0aHUs; OMOeNbHble NOSPeUHOCU 6
Gdopmynuposke 6b160008, HeOPEIHCHOE BbINOIHEHUE 3A0AHUSL.

Kpurepun popmupoBaHus OLIEHOK 110 IK3aMeEHY

«OTIANYHO» — CTY/IEHT NpUoOpes He0OX0IMMbIE YMEHUS U HaBBIKH, TPOJEMOHCTPHPOBAJ HABBIK
MIPaKTUYECKOT0 MPUMEHEHUS MOJIYyYeHHBIX 3HAaHUM, HE JOMYCTUII IOTHYECKUX U (PaKTUYECKUX OINOOK

«Xopouo» — CTyZeHT IpuoOpes HeoOXOAMMbIE YMEHUS U HaBBIKH, IIPOJIEMOHCTPUPOBAI HABBIK
MPAKTUYECKOTO MPUMEHEHUS TIOJIYYEHHBIX 3HAHWUW; JOMYCTHJI HE3HAUUTENbHbIE OLIMOKH H
HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTYJEHT JTOIMMYCTHJI CYILIECTBEHHBIE OIINOKH.

«HeynoBJ1IeTBOPUTEIBHO» — CTYJICHT JIEMOHCTPUPYET (parMeHTapHble 3HAHUS H3Yy4aeMOIo
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOIMYIIEHbI IPyOble OIINOKH.





