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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: | B51.0.28

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 ocBOeHUSs1 AUCHMILIMHBI (MOAYJIsA) 00y4aromiics 10/1KeH

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 pa3iesioB U TeM /BU/I 3aHSTHS/ Cemectp | YacoB | IIpumeuyanue
3aHATHS / Kypc
Pazgen 1. OCHOBBI T'NIPOCTATHUKH
1.1 OcHOBHBIE MOHATHA U onpeneneHus. KpaTkuit 0030p pa3BUTHS TUIPABIUKH, 3 12

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
KpUBOJIMHEHHBIE TOBepXHOCTH. /Cp/

1.2 ITpubops! 1 n3MepeHns H30BITOYHOTO TABICHUS U TABICHUS 3 4
paspexenus. /Cp/

Pazaen 2. OCHOBBI TMIPOANHAMHUKHN




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

Nzyuenue pexxuMoB TedeHus xuakoctu /J1ab/

2.5

DKclneprMeHTaNbHas WUTIocTpanus ypaBHeHust bepuymnu. /J1a6/

2.6

Omnpenenenue ko3 uIeHTa THAPABINIecKoro Tperus /Cp/

2.7

T'uapaBiIMYecKue COMPOTUBICHHUS. PesKIMBbI IBHKEHUS KUIKOCTH: OCHOBHOE
ypaBHEHHE PABHOMEPHOrO IBIKEHHUs xuAKocTH. Kpurepuii PeitHonbca,
JIAMUHAPHBIN U TYpOYJICHTHBIH peskuM.[IOHSTHE O THIPaBINYECKIX
COMPOTUBIICHUAX U MOTEpsix Haropa: [Ipodwmu ckopocTei, HOopMyITbI st
pacuera noreph Haropa B Tpybax. [IyTeBbie U MECTHBIE THAPABIHYECKUE
conpotusiienust. @opmyna Jlapcu u hopmyna Beiicoaxa. /Cp/

W] W] W W

12

2.8

[MoTepu Hamopa npu BHE3aITHOM pacuIupeHun Tpyosr /Cp/

2.9

ITotepu Hamopa npu BHE3aIMHOM Cy)KeHHU TpyObl /Cp/

Paznen 3. HCTEYEHME )KUJIKOCTHU YEPE3 OTBEPCTHSI,
HACAJKH, BOAOCJ/IMBBI. THAPABJIMYECKHUU ITPBIZKOK 1
COMNPAKEHUE BBE®OB

3.1

HcTeuenne >KUAKOCTU Yepe3 OTBEPCTHS U Hacaaku: Kinaccupukamus
oTBepcTUid. MicTeueHne )UIKOCTH Yepe3 Majioe OTBEPCTHE B TOHKOH CTEHKE B
atMocdepy. OTbITHOE onpesieNieHre Kod(PPHUIIMESHTOB Pacxoia, CKOPOCTH,
CKaTHsI U COTMPOTHUBIICHUS U3 OTBEPCTHI 1 HacaaoK. [IoHsATHE UHBEPCHU CTPYH.
Bunst Hacagok.Bogocnussl: Kinaccuduxanus BogocnuBoB. ['mapaBnudeckuit
pacyeTt BOAOCIUBOB.[ MapaBIMIecKuil PHDKOK M COMPsDKeHUE Obe(OB: YCIOBHS
00pa3oBaHus THAPABIMYECKOTO MPbDKKa. OCHOBHOE YpaBHEHHE
THPABINYECKOro MpbDKKa. I'paduk npepxkkoBoi GyHKIMH. /JIex/

32

HWcreuenue KUIKOCTH Yyepe3 OTBEPCTHSI, HACAIKH, BOJOCITUBEI.
THIIPABIMYECKHUI MPBDKOK U conpsikeHue obedos /TIp/

33

HcnpiTanus mepHoit auadparmel. /Cp/

34

Hcnbitanus nmpocceibHOTO peryistopa pacxona /Cp/

Paznen 4. THAPABJIMKA JJOPOXXHBIX BOJOITPOITYCKHBIX TPYB U
MAJIBIX MOCTOB

4.1

JlopokHBIE BOIONIPOITYCKHEIE COOPYKEHHS: [ mapapimdeckas KiacCupUKaIis
JOpOXKHBIX TPYO. ['MApaBIUYecKuii pacueT OTBEPCTUI JOPOKHBIX TPYO M MaJIbIX
MocToB.I'napaBnuka 601X MOCTOB: PycroBele nponeccsl. OCHOBHBIE
TIPUHIIMIIBI pacdyeTa OTBepCTHii OombImx MocToB. /Cp/

20

Pazpen 5. IBKEHUE I'PYHTOBBIX BOJ|

5.1

JlBrmxenue rpyHTOBbIX BoA. OCHOBBI pacuera JJaMUHAPHOH (HIbTPALIH.
Pacuer ¢unsTpyronux Haceimeit. /Cp/

18

Pazaesn 6. OCHOBBI TUAPOJIOI'NNA

6.1

O6mas rugponorus cymri: KpyroBopoT BOABI B IPHPOJIE. YPaBHEHUE BOJHOTO
6ananca. OCHOBBI peYHOM ruapoMeTpun: M3MepeHue ypoBHe U riryOuH BOJBI.
H3mepenne ckopocteit TedeHus Bogsl. OmpeienieHie pacXo0B BObl PEUHBIX
ITOTOKOB.

/Cp/

18

Paznen 7. CAMOCTOATEJIBHASA PABOTA

7.1

IToaroroska k nexiusm /Cp/

7.2

[ToaroroBka k mpakTudeckum padoram /Cp/

7.3

TToaroroBka K JtabopaTopHbiM padotam /Cp/

7.4

Brinonnenue KOHTpoabHOU paboTsl /Cp/

W] W W W

8,6

Paznesn 8. KOHTAKTBIE YACBI HA ATTECTAIIUIO




8.1 Kontponshas pabora /KA/ 3 0,4

8.2 Koncynsramnus nepen sx3amenom /KO/ 3 2

8.3 Oxk3amen /KD/ 3 0,3

5. OHEHOYHBIE MATEPUAJIbI

OLeHOYHbIC MaTepHaIIbl JUIsl IPOBEJCHHS IIPOMEKYTOUHOH aTTeCTallK OOYYaIONIUXCSl IPUBEICHBI B IIPHIOKEHHH K
paboueit mporpaMMe JUCIUIDIAHEL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJIS IO AUCHUIUIHHE (MOIYIIO), BUABI 3aaHUH, KPUTEPHUH UX OLICHUBAHM,
pacnpezeneHne 6auIoB 110 BUAAM TEKYILET0 KOHTPOJIS pa3padaThIBalOTCs MPenoAaBaTeIeM IUCUUILIMHEI C YI€TOM ee CIeLU(PHUKU 1
JIOBOJIATCS JI0 CBEJICHHS OOYJaroInXCst Ha IIEPBOM yU4eOHOM 3aHSTHH.

Texymmii KOHTPOIIb YCIIEBAEMOCTH OCYIIECTBIIETCS IIpenofaBaTesieM NUCIUIUIAHBI (MOIYI), KaK IMPaBHIIO, C
ucnonb3oBanreM DMOC nnn myreM IPOBEpPKH MHCEMEHHBIX paboT, IPeTyCMOTPEHHBIX PA00OYUMH IPOrpaMMaMH JHUCIHILINH B
paMKax KOHTaKTHOH pabOThl M CaMOCTOATENbHOH paboThl o0yyatomuxcs. st GUKCHPOBaHMS Pe3yNbTaTOB TEKYLIEr0 KOHTPOIIS
MoxeT ucronb3oBarbest DUOC.

6. YAEBHO-METOJIUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOXYJIA)

6.1. Pexomenayemasi JiuTepatrypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENH 3arimaBue W3parensc On. aapec
TBO, IO
JI1.1 |Bomuek A.A., mox I'mapasiyka, THAPOIIOTHSI, 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 3ariaBue W3znarensc O11. azmpec
TBO, TOJI
JI2.1 |Kanekun B. C., T'unpasnyka U TeTIOTEXHUKA: YaeOHOE TocoOHe s By30B Mocksa: | https://urait.ru/bcode/45
Muxaitnen C. H. IOpaiir,
2020

6.2 NndopmManimoHHbIe TEXHOJIOTHH, UCTIOJIB3YyeMble IPU 0CYIIeCTBIEHHH 00pa30BaTeILHOIO MPoLecca Mo AMCHUTIMHE
(Mony.110)

6.2.1 TlepeyeHb TULEH3HOHHOIO U CBOOOJHO PACIIPOCTPAHSIEMOr0 IPOTPAMMHOIO o0ecredeHus

6.2.1.1 |MS Office

6.2.2 TlepeueHb MpodeccHOHAIBHBIX 623 JAHHBIX H WH()OPMATHOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1 | EcrecTBeHHOHAy4HBIH 00pazoBaTeNbHbIN nopTai: http://en.edu.ru/

6.2.2.2 | Mexnaynapoanas npodeccuoHanbHas 60a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.3 | KoHCybTaHT IUTIOC

6.2.2.4 | T'apant ACITNXT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1 YyeOHble ayTUTOPHH ISl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIA, YKOMIUIEKTOBAaHHBIE CIICIIMATU3UPOBAHHOM
MeOeIbI0 U TEXHHYECKIMHU CPEACTBAMH O0YUSHHS: MYJTbTHMEIHIHOE 000pYA0BaHUE TS IPEAOCTABICHUS yueOHOM
rHpOpMAIK OONBIION ayJIUTOPHUU ¥I/HITH 3BYKOYCHIIMBAIOIIEe 000pyI0BaHHE (CTAIIMOHAPHOE HITH TIEPEHOCHOE).

7.2 VYaeOHBIC ayTUTOPHU JUTS TIPOBEICHUS 3aHATHI CEMUHAPCKOTO THUITA, TPYIITOBBIX U HHAWBHYaJIbHBIX KOHCYIBTAINH,
TEKYIIETO KOHTPOJISL M TPOMEKYTOYHON aTTEeCTAINH, YKOMIUICKTOBAHHBIE CIICIIAIN3UPOBAHHOI MeOEIBIO 1
TEXHUYECKUMH CPeJICTBaMU 00y4IEeHUs: MyAbTUMEAUHHOE 000PYI0BaHIE W/UITK 3BYKOYCHIINBAIOIIee 000pyIOBaHUE
(cTanimoHapHOE MIIM TIEPEHOCHOE)

7.3 | IlomerueHus At CAMOCTOATEIBHON paOOTHI, OCHAIIICHHBIC KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO MTOJKITFOYCHHS K
cetn "MHTEepHET" M 0OecIIeYeHIeM JIOCTYIA B AIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEeIbHYIO CPEIy YHHBEPCHUTETA.

7.4 | TlomerueHus Ayt XpaHSHHS U TPOGIIIAKTHIESCKOTO 00CTY)KUBAHUS YIEOHOr0 000PyIOBaHHSI.




7.5 | JlaGopatopusi, OCHAII[EHHAs CIICIHAIbHBIM J1a00paTOpHEIM 000pyIOBaHHEM: CTeH I ruapasnmdeckuit TMXK 2.




[IpuaoxeHue

K pabouell mporpamMmMe JTHUCITUIIANHBI

OIOEHOYHBIE MATEPHAABI OAA
IIPOMEXYTOYHOH ATTECTAIDIHHA

IO AUCHUIIAUHE (MOAYARO)

«'mapaBAHKaA H THAPOAOTHSHA»

HanpaBaeHue mOATOTOBKH / CHEIIMAABHOCTD

23.05.06 CTpoHTEeABCTBO ¥XEAE3HBIX AOpOT,
MOCTOB H TPaHCIOPTHBIX TOHHEAEH

(k00 u Haumenosanue)

Hampasierarocts (ipoduis )/crierinann3aris

ana:BAeHne TEXHHYECKHM COCTOAHHEM
KEAECE3HOOJOPOXKHOrIO nNIyTH

(HaumeHoBaHUE)



OraAaBAEeHHUE

ITosscHuTEeTbHAS 3aITHCKA.

TI/IHOBI)IC KOHTpOHBHBIG 3a1aHUA UJIN UHBIC MaTepI/IaJILI IJI OLICHKHN 3HaHI/II\/JI, YMGHHﬁ, HAaBBIKOB
U (W) OTIBITA IEATEIHOCTH, XapaKTePU3YIOMINUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHITHHA.
Meroauueckue MaTepuaibl, ONPEACIAIIIME NpPOLeaypy W KPUTEPUU  OLICHUBAHUS
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI MPU MPOBEACHUU TPOMEKYTOUHOM aTTeCTaIIH.



l. IlIoscHHTeABHAda 3allHCKa

HGHB HpOMe)ICYTOqHOﬁ arreCTallui — OHOCHHUBAHUC TPOMCKYTOYHBIX W OKOHYATCIbHBIX
pe3ynbTaTOB OOYYEHUs MO JUCHUILIMHE, 00CCICYHBAIONINX JOCTHKECHHE IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHS 00pa30BaTEIBLHON MPOTPAMMBI.

@opMbl MPOMEXKYTOUHOM aTTeCTAllUU: IK3ameH (5 cemecmp — ouHOe 0OYueHue), 3a0uHOoe
obyueHnue — 3 Kypc.

[Tepedens koMIeTeHIIHIA, (POPMUPYEMBIX B IIPOIIECCE OCBOCHHUS TUCITUTUTHHEI

Kon 1 HanmeHoBaHuEe KOMITETEHIIUN

KO,Z[ HHIANKATOpa JOCTUKECHHUS KOMIIETCHIINN

OIIK-1. Cnocob6eHn pematsb
WHXXEGHEPHBIE 337124 B
npo(hecCHOHAIBHON IESITEIBHOCTH C
UCIIONBE30BaHUEM METO/IOB
€CTECTBEHHBIX HayK, MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICTMPOBAHNUS

OIIK-1.3. IlpumeHseT ecTeCTBEHHOHAYYHBIE METO/BI TECOPETUIECKOTO U
9KCTIEPUMEHTAIBHOTO UCCIEA0BAHUS 00BEKTOB, IIPOLIECCOB, SIBICHUI,
MIPOBOAUT SKCIIEPUMEHTHI 110 33JAHHON METOANKE U aHATN3UPYET

Pe3yNbTaThI

ITK-1. CriocoOeH opraHn30BbIBaTh U
BBITIOJHATH HH)KEHEPHBIE U3BICKaHUS
TPAHCHOPTHBIX ITyTeH U COOPYKEHUH,
BKJIIOYasl Fe0Ie3UYECKHe,
THIPOMETPHUYECKUE U HH)KEHEPHO-
re0JIOTHYECKHe paboThI

[TK-1.3. IIpou3BOOUT THAPOMETPHUYCSCKHIIA pacyeT A OOBEKTOB

TPaHCIIOPTHOW MH(PACTPYKTYPHI

Pe3ynpTaThl 00yueHUs MO AUCIUILINHE, COOTHECEHHBIE C TNIAHUPYEMBIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTeIbHON IPOrpaMMBI

Kox 1 HanMeHOBaHNEe HHANKATOpA Pe3ynbraTel 00y9YeHNUS IO TUCITATIIIIHE (0)1S: (0113
JTIOCTIKEHUSI KOMIICTCHITHH MaTepHAITBI
(cemectp 5)
OIIK-1.3. IIpumenser OO0yuaroniuiicst 3HaeT: Bompocer m. 2.1.1
€CTECTBEHHOHAYYHBIE METOIbI METOJIbl TEOPETHUECKOTO M OdKcrmepuMeHTanbHoro | Tector 2.1.2

TEOPETUIECKOTO U
AKCIEPUMEHTAIBHOTO UCCIICTOBAHUS
00BEKTOB, IIPOLIECCOB, SBICHUH,
MIPOBOUT SKCIICPUMEHTHI IO 3aJAHHOU
METOJIMKE U aHAIU3UPYET PE3YJIbTAThI

nccienoBaHus GU3NIecKuX 0OBEKTOB, MPOILIECCOB
W SBJICHUH, METOIUKY TPOBEICHHUS M OO0pabOTKH
pe3ynpTaToB  (QU3MYECKOr0  OKCIICPUMEHTa B
00NacTH TUIPABIMKH U TUIPOJIOTHH

OO0yuaromuiicsa ymeeT:

MPUMEHSTh METOIbI TEOPETHYECKOTO u
9KCIIEPHMEHTAJIBHOTO HCCIEIOBaHUA (QU3MYECKHX
OOBEKTOB, IIPOLIECCOB M SBJICHHH, HPOBOINTDH
(¢u3MYecKkHe  SKCIEePUMEHTH 1O  3aJaHHOM
METOAWKe M O00padaTbiBaTh HX pE3yJIbTAThl B
00J1aCTH THUIIPABIMKU U TUAPOJIOTUH

Baganus . 2.2.1

OO0yuaronuiics BiajeeT:
HaBBIKaMHU TMPUMEHCHUSA METOJ0B TCOPETHUUYCCKOTO

" IKCIIEPHUMEHTAIBHOTO HCCIICIOBAHUS
(u3ngeckux OOBEKTOB, TPOLECCOB M SBICHHMA,
HaBBIKAMH TPOBENICHUS bu3nIecKuX

9KCIIEPUMEHTOB 10  3aJaHHOW METOAWKE W
HaBbIKaMH 00pabOTKM HMX pe3yJbTaToB B 0o0nacTu
THPABJIVKY U TUAPOJIOTHA

Bamgauns m. 2.2.2

ITK-1.3. TIpouzBoaut
THIPOMETPHUYECKUH pacyer [uis
00BEKTOB TPAHCHOPTHOMN

UHQPaCTPyKTypHI

OOy4aromuiics 3HaeT:

OCHOBHbIC 3aKOHBI TH/IPABIMKU: 3AKOHBI
PaBHOBECHSI U IBUKSHUS JKUIKOCTH; HHU3MUECKYIO
CYIIHOCTh SIBJICHHI, H3y4aeMbIX THPABIHKOM;
(hopMBI IBHKCHUS KUAKOCTH U YPABHCHUS,

Tecterm. 2.1.3




KOTOPBIMH OHU OIHCBHIBAIOTCSI, OCHOBBI
THIPOJIOTHUS ¥ THIPOMETPHH

OOyyaromuiics ymeeT: 3ananus . 2.2.3
WCIONB30BaTh OCHOBHBIE TIOHATHS W  3aKOHBI
TUAPABIMKKA W THUIPOJOTHH  JJIS  PEUICHUS
MPaKTHYECKUX 3azay; MIPOBOJIUTH
TUAPOMETPUYECKUN  pacdeT  uisi  OOBEKTOB
TPAHCIIOPTHOM MHPPACTPYKTYPHI

OO0yJatomuiics BIaacer: Bamanng . 2.2.4
HaBbIKAMU MPUMEHEHUS OCHOBHBIX MOHATHH U
3aKOHOB TUJPABIUKUA U THIPOJIOTHH ISl PELICHHS
MPEAMETHO-TIPOPHUIBHBIX 33134

[IpomerxyTouHas arTecTanus (3K3aMeH) MPOBOAUTCS B OAHOM U3 cieayronmx Gopm:
1) oTBeT Ha OUIIET, COCTOALIUI U3 TEOPETUUECKUX BOIIPOCOB U MPAKTUUECKUX 3a]IaHUM;
2) BemonHenue 3ananuil B JMOC yHuBepcurera.

2. Tunosble' KOHTPOJILHBIE 32JAHUS HJIH HHbIE MATEPHAJIbI JJI51 OLEHKH 3HAHMIA,
YMEHHii, HABBIKOB M (MJ1H) ONBITA 1eATEJHLHOCTH, XaPAKTePHU3YIOIINX YPOBEHb
chopMUPOBAHHOCTH KOMIIETEHIM

2.1 TunoBblie BONPOCHI (TECTOBBIE 3aJaHK ) IJIsl OIleHKH 3HAHHEBOT0 00pa30BaTEIbHOI0

pe3yJbTara
Kox n HanmeHOBaHME OO0pa3oBaTenbHBIN Pe3yIbTaT
HWHAUKATOpa TOCTIKEHUSI
KOMITCTEHIINH
OIIK-1.3. [Mpumensier | OOyyvaromuiics 3Haer:
€CTECTBEHHOHAy4YHbIE  METOJbI | METO/bI TEOPETUYECKOTO M OKCIEPHUMEHTAIBHOTO HCCIEeNOBaHUS (H3MUECKUX
TEOPETUYECKOTO 1 | 00BEKTOB, IPOIIECCOB U SBJICHUH, METOJMKY MPOBEACHUS U 00paOOTKH PE3YILTATOB
9KCIEPUMEHTAIEHOTO (hM3MIECKOT0 SKCIIEPUMEHTa B O0JIACTH THAPABIHKHI U THIAPOIOTHH
HCCIIEIOBAHUS 00BEKTOB,
TIPOIIECCOB, SBJICHHUH, MPOBOIUT
SKCIIEPUMEHTHl  TI0  33/1aHHOH
METO/IUKE " aHAJIM3NPYyET
pe3yIBTATH
2.1.1 IIpumepbl BONPOCOB

1. OcHoOBHOE ypaBHEHHE THAPOCTATHKH U €T0 IPAMCHECHHE.

2.  OcHOBHOE ypaBHEHHE HEPa3PHIBHOCTH M €TO IMPHUMEHEHHUE

3. VYpasHenue bepHynu u ero npuMeHeHue

4. CrnocoObl OIMCaHMsI ABHKEHHS KUAKOCTH

5. Pexumbl TeueHHUS KUIKOCTH.

6. T'mppomexaHmueckoe mogoodue.

7. PaBHOMepHOE U HEpaBHOMEPHOE JBI)KEHUE KUIKOCTH B OTKPBITHIX PyCIlIax.

8. KpyroBopot Boabl B ipupoze. Y paBHeHHE BOJHOTO OaaHca U €ro MPAIMEHEHHE.

2.1.2 Ilpumepbl TeCTOB

1. T'mnoTe3a CIJIOIIHOCTH ITO3BOJISET pacCMaTpuBaTh JKUAKOCTb IIPH aTMOC(l)epHOM JaBJICHUU KaK ...

! IlpuBoATCS THIOBBIE BOMPOCHI U 3a1anus. OLEHOYHbIE CPENCTBA, NPEIHASHAYECHHBIE IS IPOBEICHUS ATTECTAIIMOHHOTO
MEpONPUATHS, XpaHITcs Ha Kadenpe B AOCTATOYHOM MJIsl MPOBEICHMS OLEHOYHBIX MPOLEAYP KOJMYECTBE BAPHAHTOB.
O11eHOYHBIE CPENICTBA MOUICKAT aKTYaIN3alMi C YyYETOM Pa3BUTHS HAYKH, 00pa30BaHus, KyJIbTypbl, S)KOHOMUKH, TEXHUKH,
TEXHOJIOTUH M conuanpHON cepbl. OTBETCTBEHHOCTh 32 HEPACHPOCTPAHEHHE COAEPKAHUS OLEHOYHBIX CPEICTB CpPEIU
o0ydJaromuxcsi yHUBEPCUTETa HECYT 3aBeIyONINi Kaeapoit u mpenogaBartes — pa3paboTINK OLEHOYHBIX CPE/ICTB.



a)
b)

¢)
d)

a)
b)

¢)

JeopMUpyEMyI0 CUCTEMY MaTepHaIbHBIX YaCTHII, 00IaIa0IIYIO0 TOCTOSHHBIM JIaBIICHHEM

neopMUpyeMyI0 CUCTEMY MaTepHAIbHBIX YaCTHL, 00Iaat0IIyI0 TOCTOSHHOW TeMIIepaTypoit
HeneOpMHUPYEMYIO CHCTEMY MaTepHaIbHBIX YaCTHII, HEIPEPHIBHO 3aAIOJIHSIIONINX IPOCTPAHCTBO B KOTOPOM OHA
JIBIDKETCS

neopMUpyeMyIo CHCTEMY MaTepHAIBHBIX YaCTHIl, HEPEPHIBHO 3aIIOIHAIOMINX ITPOCTPAHCTBO, B KOTOPOM OHA
JIBUDKETCS

KaKI/le JaCTHULBI X XUAKOCTHU HUCHBITHIBAKOT Han6onb1uee HaHp)DKeHl/Ie CXKatus oT [lel‘/lICTBl/ISI I‘I/I}lpOCTaTI/I‘leCKOFO
nasiieHus?

HaxoJsIIrecs Ha JJHE pe3epByapa

Haxo[sAImecs Ha CBOOOTHON TIOBEPXHOCTH

Haxomsmmecs: y O0KOBBIX CTCHOK pe3epByapa

HAXOJAIIHNECS B IEHTPE TSHKECTH PaCCMAaTPHBAEMOT0 00heMa KAIKOCTH

Jiist onMcaHus IBU)KEHHMS J)KUIKOCTH B THAPABIIMKE UCTIONB3YIOT CIIOCOOHI ...
[Tackans u bepnynnu

Hotorona u [lonenu

Jlarpamxa u Diinepa

Anprityns u I'pomexu

Hanoprast muHUS Npy IBMKEHUH PEaTbHOM KUAKOCTH BJOJb ITOTOKA ...
BCer/a najaer

TOPU30HTAJIbHA

MOTHUMAETCS U OIyCKAETCs B 3aBHCUMOCTH OT BHJa TPyOOIIPOBOIa
BCeT/Ia MOAHUMAETCS

YpaBHenue bepHyH 11 MOTOKA PEATbHOHN KHUIKOCTH MOXKHO OIIPEAETHUTH 110 HATTHYHIO ...
OTJIIMYMH B HAIMCAHUH HET

MOTEeph HAIOPA I10 JUTMHE ¥ MECTHBIX ITOTEPh

CpeJHel CKOpOCTU U MaKCUMAIbHON CKOPOCTH

KOPPEKTHBA CKOPOCTH O U TIOTEPh HATlopa

JI7ist mpakTHYeCKOTo OMPECICHUS MECTHBIX MMOTEPh HA PE3KOE PACIIMPEHHE IPU BBIYUCICHUAN HX 110 POpMYJIe
boppa He UCNoNb3YIOT TaKoi MOKa3aTeNb Kak ...

JaMeTp TpyOOIpoBoOAa 10 PACIIUPEHHUS

JaMeTp TpyOOITpoOBO/Ia MOCIE PACIIUPEHHUS

JUTMHA BOJIOBOPOTHOM 30HBI

pacxond KUAKOCTH

7.
a)
b)
¢)
d)

8.

a)
b)
¢)
d)

Kunematnuecku o J00HbIE CUCTEMEI ...

MHOT/Ia MOT'YT OBITh TUHAMHYESCKH MMOT00HBIMHU
HMHOT/Ia MOT'YT OBITh TE€OMETPUIECKH TIOJOOHBIMU
BCer/Ia FTeOMETPUUECKU MO T00HBI

BCETr1a JUHAMUYECKH MOJ00HBI

OCHOBHOW OCOOCHHOCTBIO THAPABINYECKOTO pacueTa TPYOOIPOBOAOB C IOCIECIOBATEIBHBIM COCTUHCHUEM
Y4acTKOB SBJIIECTCS TO, YTO ...

pacxoj ¥ OTEpU HAropa Ha BCEX y4acTKaX OJMHAKOBBI,

pacxozpbl Ha y4acTKax CyMMMPYIOTCS, a IOTEPU HA y4aCTKAX OJUHAKOBBI,

pacxoi U OTEpH HAopa Ha BCEX y4acTKaX CYMMUPYHOTCS;

pacxoj Ha y4yacTKax OJUHAKOB, a OTEPU HA y4aCTKAaX CYMMHUPYIOTCA

Omnpenenenne TMaMeTpoB TPyO y4acTKOB MAarkCTPally IPH pacyeTe pa3BETBICHHOTO TYITHKOBOTO
TpyOOIPOBOA BEINOIHAIOTCS CIEIYIOMINM 00pa3oM:

JIMaMeTphl BEIOMPAIOTCSl MAKCUMATbHO BO3MOYKHBIMH JUISI YMEHBLIEHHSI IOTEPh HAaropa B TPyOOIpOBOIHOMN
ceTu

JIUaMEeTpPhI ONPEACTISI0TCS B 3aBUCMOCTH OT PAacXo/1a IyTeM 3aJaHHus YKOHOMHYECKON CKOPOCTH, IIPU KOTOPOH
0011121 CTOMMOCTB BCEX COOPY)KEHHUI U PacX0I0B Ha UX IKCIUTyaTaluio OyeT MUHUMAIbHOM

JIMaMETPBI Y9aCTKOB ITPUHIMAIOTCS OAMHAKOBBIMH U ONPENEIISIOTCA IyTEM 3a/laHNsl 5KOHOMUIECKOH CKOPOCTH,
IIPU KOTOPOH 00IIast CTOMMOCTh BCEX COOPY>KEHHH M PACXOJOB HA MX SKCILTyaTalUIo0 OyAeT MUHUMAIbHOM
JIMaMETPBI BEIOUPAIOTCS MUHIMAJIBHO BO3MOXHBIMH [UIsl YMEHBIIEHHSI CTOMMOCTH TPYOOIIPOBOIHOM CeTH

[pu monenupoBanuu o Kpureputo Opyna mpu 0AUHAKOBOM 3HAUCHHUH TUIOTHOCTH M OJIMHAKOBOM g
MacITaOHbIA K03(D(MUIIUCHT IS IepecyeTa CKOPOCTEH PaBeH ...

M,

Ml 2,5




C) M1 2

d M”

11. JImst oCTHXKEHHS CHKaTHs ITOTOKA MO BBICOTE CO CTOPOHBI BEPXHET0 Obea BBICOTa BOJOCINBA JJOIDKHA OBITH ...

a) p<O0

b) p=0

c) p>0

d p<10

e) p>10

12. dusnyeckas XxapakTepUCTHKA — yIelbHas TEIUIOEMKOCTh UMEET CIeyIollee 3HaueHHe I BOAHBIX 00BEKTOB

Ha 3eme:

a) pEeryJMpoBaHHUE TEIUIOBBIX IPOLECCOB

b) cymecTBoBaHNE BOJOEMOB 1 BOJOTOKOB

C) COXpaHEHHE )XKU3HU B BOJOEMAaX 3UMOH

d) cymiecTBOBaHUE JICTHUKOB M CHEKHOTO TIOKPOBA

€) BOJia IEPEHOCUT HAHOCHI, COBEPIIAET MEXaHUYECKYIO 1 9PO3HOHHYIO paboTy

13. CxopocTh T€UEeHHsI B PEYHOM TIOTOKE TEM OOJIbIIE, YEM. ..

a) OompIre TIyOMHA pyciia M YKIIOH BOJHOW OBEPXHOCTH, M MEHBIIIE IEPOXOBATOCTH PyCIIa

b) MeHbIIe rryOuHA pycia U YKIOH BOJHOH IMMOBEPXHOCTH, M OOJIBIIE MIEPOXOBATOCTE pycia

¢) Oosplre rTyOnHa pycia, MEHbIIE NIEPOXOBATOCTh Pycia ¥ YKJIOH BOAHOHW IIOBEPXHOCTH

d) Oospure rIyOnHa pycia U IepOX0oBaTOCTh Pyciia, M MEHbIIE YKIOH BOJHOMN ITOBEPXHOCTH

€) OouibllIe MEepOXoBaTOCTh Pyclla U YKIOH BOJHOM ITOBEPXHOCTH, U MEHbIIIE TITyOHHa pyciia

14. ®usnyeckas XxapakTepUCTHKa — TEMIIEPATYpa KUIIEHHS UMEET CIIEAYOIee 3HaUeHUe ISl BOJAHBIX 00BEKTOB Ha

3eme:

a) CyIIECTBOBAHHE BOJOEMOB M BOJOTOKOB

b) cymiecTBOBaHME JIETHUKOB M CHEKHOTO MTOKPOBA

C) COXpaHEHHE )KU3HHU B BOJOEMAX 3UMOM

d) perynupoBaHue TEIIOBBIX IPOLIECCOB

€) BOJa IEPEHOCUT HAHOCHI, COBEPIIIAET MEXaHUYECKYIO M 9PO3HOHHYIO paboTy

15. Ha pexxuM IpyHTOBBIX BOJ BIIHSIIOT, TIPEKAE BCETO, ... (HaKTOPBI:

a) KIUMaTHYECKHe

b) reomopdonornueckue

C) TUAPOXUMHYECKHE

d) mnouBeHHBIC

€) CYTOYHBIE KOJeOaHUs NCTIapEeHHs
[IK-1.3. [MpouszBoauT | OOyuaroUMiics 3HALT:
FHIIpOMeTpH‘IeCKHﬁ pacyer A OCHOBHBIC 3aKOHBI THAPABIWKH: 3aKOHBI PAaBHOBECHUA W ABUXCHHUA KHUIKOCTH,
00BEKTOB TPAaHCTIOPTHOH | (PU3UYECKYIO CYIIHOCTh SIBICHUM, M3y4aeMbIX THIPABIUKOW; (OPMBI ABHMKEHHSA
HHPACTPYKTYPHI KHUIKOCTH W YpPaBHEHUsI, KOTOPHIMH OHM OIHCBHIBAIOTCSI, OCHOBBI THAPOJIOTHA H

THIPOMETPHHA

a)
b)

¢)
d)

a)
a)

b)
©)

2.1.3 TIpumMepsI TecTOB

Bribepure npaBuIbHBIN BapHaHT yKa3aHUS IOBEPXHOCTHBIX CHIL.
CHUJIA TSHKECTH U CUJIa HHEPLIMH

CUJIBI THEPLUU U IIOBEPXHOCTHBIE CUJIbI JaBICHHS
IPaBUTALMOHHBIE U KaCATEIbHBIE K IOBEPXHOCTU CUJIBI TPEHUS
HOpPMaJjlbHbIE U IIOBEPXHOCTHBIC CUJIbI JaBICHU

ITo xaxoii popmyie onpeaenseTcs KOIPPHUIUESHT TEMIIEPATYPHOTO pacuIupeHus ?

AV AV v 14
pBy=

VAT By V-dp g By AV-AT Pv AV-Ap
Kak popmynupyercs 3akon [Tackansa?
«BHenHee maBieHHe, MPOM3BOIMMOE HA JKHIKOCTh, 3aKIIOUYCHHYIO B 3aMKHYTOM COCYZE, IepenaeTcsi STOi
’KUAKOCTBIO BO BCE CTOPOHBI 0€3 M3MEHEHHS»
«Teno, Iorpy»KeHHoe B )KHUAKOCTh, TEPSAET B CBOEM BECE CTOJIBKO, CKOJIBKO BECHT BEITECHEHHAS UM YKUAKOCTHY
«[laBneHue B Jr000# TOYKE TOKOSIIEHCS HUAKOCTH MO BCEM HAMPABJICHHUSAM OIMHAKOBO M HE 3aBHUCUT OT
OpHCHTALIUH TUIOIIAIKH, HA KOTOPYIO OHO JCHCTBYET»




a)
b)
¢)
d)

a)
b)
¢)
d)

7.
a)
b)
©)

KunkocTb, ABWKYIIAsICS BHYTPH TPYOKH TOKa, 00Opasyer ...
CTpYUKY

KHUJIKYIO YaCTHILY

JUHAIO TOKA

AIIEMEHTAPHYIO CTPYHKY

Jlnst nuHaMuYecky Mo100HBIX cHcTeM MaciuTad koadduimenTos rugpasiudeckoro TpeHus A 1 llesu C paBHBI

MacTady cui ar
MacmTaly ckopocTeit ay
MacmTaly UIH a,

1 (equHMIIC)

[ToTepu Hamopa 1o JIHMHE IPH TYPOYJICHTHOM PEXHUME B 00NACTH THAPABINYCSCKU TIATKHX TPYO
MIPOTIOPIIMOHANBEHBI CKOPOCTH B (BO) ... (CTEIECHH).

crenenu 1,75

2-ii cTeneHu

1,75...2,0

1-#1 crenienn

Hacankom Ha3bIBaeTcsi KOPOTKast HAIIOPHast Tpy0a, IpH pacuere KOTOPOii ...
YUYHUTBIBAOTCS TOJIBKO MOTEPH 1O JJIHHE

YUYHUTBIBAIOTCS KaK MECTHBIC MTOTEPH, TaK U MMOTEPH 10 JAJTHHE

BCEMH MOTEPSIMU HaIopa MpeHeOperaT

YUYHUTBIBAKOTCA TOJBKO MECTHBIC ITOTEPU

8.
a)
b)
©)
d)

11.

a)
b)
©)
d)
e)

12.

a)
b)
<)

e)

13.

a)
<)

Koa¢pdunnenTs! cxxatus €, CKOPOCTH () U pacXofa Ll CBA3aH COOTHOILICHUEM. ..

E=p- 0
H=e¢-9
n=el/o
p=¢e-p

Hamnop H npu pacuere kopoTKHX TpyOOIIPOBOJOB B CiIydae UCTEUEHHS B aTMOC(EPY pacXoayercs Ha ...

Ha NPeoioNIeHUe TOTePh HAIlopa Mo JJIUHE

Ha MpeoioeHHe TOJIbKO MECTHBIX IIOTEpPh Haropa

NPeo/I0JIEHHE BCEX MOTEPh HAopa B TPyOONpPOBO/IE U CO3J]aHUe CKOPOCTHOTO HANIOPA B BHIXOJJHOM CEUCHUU
Ha [IPE0J0JIEHNE BCEX MOTEPh HAopa B TpyOOIpoBoie

. Tabmuunoe onpenenenne Moaynsa pacxona K (pacxomHoi XapakTepHCTHKN) IPOU3BOANTCS B 3aBUCHMOCTH OT

JaMeTpa TpyObl, IUTMHHBI ¥ THIIA KHJIKOCTH
Marepuaiia TpyObl, TUIIA )KUAKOCTU M TOJIIIMHBI CTEHOK
CTETIeHU U3HOCA, TOIIIUHBI CTEHOK U JAJIMHHBI
JMaMeTpa, MaTepHraia TpyObl U CTEIIEHH €€ 3HOoca

BonocnuBeI-BOgOMEpPHI IPUMEHSIOTCS IS . ..

N3MEPEHNUS PacX0/10B Ha KPUBOJIMHEHHBIX YIAaCTKaxX Pycell U KaHaIoOB
N3MEPEHNUS CKOPOCTEH TeUeHHs

BBICOKOM TOYHOCTH U3MEPEHUS PacX0J0B

U3MEPEHUs pacXoJI0B B MOATOIUIEHHBIX YCIOBUAX

HM3MEPEHUs pacxoJI0B Ha MPSMOJIMHEHHBIX yUacTKax pyces U KaHaJloB
M3MEpEeHUs 1aBICHUA

Hayxka, n3y4aromasi BOZHYI0 000JI0UKY 3€MIIH, €€ CBOMCTBA M IPOTEKAIOLINE B HEll IPOLIECCHI U SBICHUS BO
B3aMMOCBSI3H ¢ aTMOC(epoit, TuTocdepoii u Ouochepoii, Ha3pIBaETC:

THAPOJIOTHS

THJPOTE€OJIOTHS

THIPOMETPHS

rugporpadus

o01ast TuIPOoJIoTHs

VY naneHue HeNcHoJIb3yeMOr YacTH BOABI M3 BOJOXPAHMINILA, HA3bIBACTCS
cOpoc

TIOMYCK

HOAIOP




d) wmamop
€) HamOPHBIA PPOHT

14. T'mapoTEeXHNYIECKOE COOPYKEHHE B BU/IE€ HACHIIN AJISI 3aIIUTHI TEPPUTOPHUHU OT HABOAHEHMUI, HAITPABIEHHOTO
OTKJIOHEHUSI ITOTOKA BOIbI, Ha3bIBAETCS

a) 3ampyna

b) mioTHHA

Cc) TmepeMbluKa
d) Oned

e) nmamba

15. 3akoHOMEpHBIE IIIaHOBbIE Ae(OPMAINN PEUHBIX U3ITyYHH, HA3bIBAIOTCS

a) MeaHApPUPOBaHHE

b) pycnoBoii mpormecc

C) pycIoBBIC e opManuu
d) pycnoBeie 0Opa3oBaHuUs
€) peuHas TUIPaBINKa

2.2 Tunossble 321aHNA 1JIs1 OLCHKH HABBIKOBOI0 00Pa30BaTeJILHOI0 pe3y/ibTaTa

Kona u nammeHnoBanue
WHIUKATOpa TOCTIKCHUS
KOMITIETEHIIUN

OO0pa3oBaTeNbHBINA PEe3yIbTaT

OIIK-1.3. ITpumensier
eCTeCTBeHHOHay‘lHLIe METOAbI
TEOPETHYECKOTO U
9KCIEPUMEHTAIBHOTO
HCCIIENOBAaHNS O0OBEKTOB,
[IPOLIECCOB, SBJICHHUMN, TPOBOAUT
9KCIIEPUMEHTHI 110 33J]aHHON
METOJIMKE U aHATH3UPYET
pe3yJIbTATHI

OOyuaronuiics: ymeer:

NPUMEHSTh METObl TEOPETUYECKOTO U  OKCIEPUMEHTAIBHOIO HCCIIEA0BaHUS
¢u3nyecknx OOBEKTOB, MPOLIECCOB W  SBJCHUH, MNPOBOJAUTh  (DU3HUECKHE
HKCIIEPUMEHTHI 110 3aJaHHOM METOAMKe W 00pabaThIBaTh X Pe3ylIbTaThl B 001acTH
THIPABIMKU U THAPOJIOTHU




1. TlocTpouTh 3MIOpPBI M30BITOYHOTO TUAPOCTATHYECKOTO [ABJICHUS BOJbI HA CTEHKU .
IUIOTHHBI JIOMaHOI'O O4YEpTaHus, W300pakeHHOW Ha pucyHke. ONpenesuTh CHUIIBI
JIaBJICHUS HA |1 METp IIMPHHBI BEPTUKATIBHON M HAKIIOHHOHN YacTel IIIOTHHBI U TOYKH UX =
MPUJIOKCHUS, €CIIM TIyOWHA BOABI h = 7 M, BBICOTa BEpTHKAILHOW YacTH cTeHBl AB
hag = 4 m; yron HakioHa creHsl BC k ropusonty 30°.

2.2.1 llpumepbI 3a1aHuit - =

I

2. U3 oTkpmITOro pesepByapa, B KOTOPOM IOJIEPKHUBACTCS [TOCTOSHHBINA YPOBEHbB, 110 CTAIbHOMY TPYOOIpPOBOIY
(3xBHUBaneHTHAs mepoxoBarocth A = 0,1 MM), cocTosmas u3 TpyO pa3HOro quaMeTpa d M pa3IuyHON JJIHHEI /
(d;=50mm, [, =5m,d>=100 Mmm, [, =2,5 M, ds =75 MM, [, = 3 M) BBITEKaeT B aTMOCc]epy BoAa, pacxo KOTopoit O
= 10 n/c, remneparypa ¢ = 60°C (puc.1).

Tpedyercst: 1. OnpenenuTb CKOPOCTH ABMKEHHS BOJBI U MOTEpU Harmopa (10 JUIMHE W MECTHbBIE) Ha KaXI0M

y4acTke TpyOOIpoBo/a;

2. YcTaHOBUTH BEIMUMHY Hamopa /4 B pe3epByape;
3. IlocTpouTh HANMOPHYIO U MHE30METPUUECKYIO JTMHHU.

0 0

Puc. 1

3. Ompenenuts quameTtp TpyOompoBoxa amns momaun 15 m/c
BOJIBI OT BOJIOHAIIOPHOU Oanrau B 1o npennpusts A (puc.
2) npu jumuHe Tpy6onposona / = 1000 M, oTMETKE YpOBHA
BOJIEI B Oamtne Hpz = 32 M, T€0/1e3MUE€CKOI OTMETKE B KOHIIE

TpyOOIpoBOaa z4 = 2 M U CBOOOIHOM Hamope H., > 12 M,

€CITH TPYOBI:

a) CTaJbHBIC;

0) MOJIMATHIICHOBBIC;
B) acOCCTOIIEMEHTHEIE.

0 Lz

Puc. 2

OIIK-1.3. IIprmensier | OOygaromuiics BiIaeeT:
€CTeCTBCHHOHAYYHBIC METOJBI | HABBIKAMHA TPHUMEHEHHS METONOB TEOPETUYEeCKOTO W JKCIIEPUMEHTAIHHOTO
TEOPETHYECKOTO U | UccIenoBaHUs PU3MUECKIX 0OBEKTOB, MPOIIECCOB U SIBIICHHHA, HABEIKAMH IIPOBEICHHUS
AKCIEPUMECHTAIEHOTO (U3NIECKUX IKCIIEPIMEHTOB TI0 33JaHHON METOJHMKE U 00pabaThIBaTh UX PE3yIbTATHI
HCCIICAOBAHMS 00BEKTOB, | B 00JACTH TUAPABIUKA U THAPOIOTHA
MPOLIECCOB, SIBJICHUM, MPOBOJIUT
SKCHEPUMEHTHl MO 3aJaHHOU
METOUKE 51 AHAJIU3UPYET
PE3YJIbTATHI

2.2.2 llpumepsl 3agaHuil

Keiic — 3amanue 1.
Ioosaoaua 1
] pum




Puc.1

MaHOMETp Ha MOBEPXHOCTH 3aKPHITOTO COCY/Ia, HATIOJHEHHOTO BOJOH MIOTHOCTEIO p = 1000 kr/M’ mokaseiBaeT
napienue py = 0,06 xkrc/cm”. Ha riy6une h = 1,4 M K cocyIy IPUCOEIMHEH MBE3OMETP C aTMOCHEPHBIM JABJIECHUEM Pary =
10° I1a Ha cBOGOIHOMN ITOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO ITAACHHS IPHHATE paBHEIM 10 M/c2. Dmopa W36EITOYHOTO
JABIICHIS HA TIOCKYIO BEPTHKAIBHYIO cTeHKY BC umeer BUa:
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Iloozaoaua 2

MaHOMETp Ha MOBEPXHOCTH 3aKPBITOTO COCY/Ia, HAMOJIHEHHOTO BOJION MIIOTHOCTHIO p = 1000 Kr/M® nokassiBaeT
nasnenue pu = 0,06 krc/cm?. Ha rory6une h = 1,4 M K cocy/ly PHCOEMHEH MBE3OMETP € aTMOC(EPHBIM JIABIIEHUEM
Parv = 10° [1a Ha cBOGOIHOMN MOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO Ma€HHs IPHHATH PaBHbIM 10 M/c?.

AOconoTHOE MaBiicHHE B Touke A (puc. 1) cocramniser MITa. OTBET BBECTH C TOYHOCTHIO
JI0 COTBIX.

Iloozaoaua 3

MaHOMETp Ha MOBEPXHOCTH 3aKPBITOTO COCY/Ia, HAMOIHEHHOTO BOJON MIOTHOCTBIO p = 1000 Kr/M’ nokaseiBaeT
nasnenue py = 0,06 krc/cm?. Ha rory6une h = 1,4 M K cocyjly NPHCOEMHEH MBE3OMETP € aTMOC(EPHBIM JIABIIEHUEM
Parw = 10° I1a Ha cBOOOIHOM TOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO Na€HHUs IIPUHATH paBHEIM 10 M/c’.




Beicora noansTus Boabl hp B mbe3omerpe (puc. 1) cocrasisier M. OTBET BBECTH C TOYHOCTHIO JI0
LIENIOT0 YHCa.

Keiic — 3apanmne 2.

Ilooszaoaua 1

Puc 2.
Ilepenan ypoBHe#t B mbe3omeTpax 1o cyxenus (D, = 0,1 m) u B y3koii ropnosusne (D, = 0,05 m) B TpyGe
KpYTJIOTO CE€YeHUs, B KOTOPOil ycTaHoBIIeH BogoMmep Bentypu, cocraBiser 0,4 M. YckopeHre cBOOOTHOTO HaIeHHS
npuHATH paBHBIM 10 M/c%, T = 3,14. Ilpu BX0/Ie B Y3KYIO TOPJIOBHHY BOJIOMEPA, IIPUBEIEHHOTO Ha PHC. 2,

a) HacCTb HOTeHHHaJ'ILHOﬁ OHCPIUuU MOTOKA XUAKOCTHU NCPCXOANUT B KHHCTUYCCKY1O,
b) YacTh KMHESTHICCKOM OHCPIruU MOTOKA KUAKOCTU NEPEXOAUT B NIOTCHUUAIBbHYIO;
C) MEXaHUYCCKas SHEPIrud NOTOKA KUJAKOCTU CYHICCTBEHHO BO3PACTACT;

d) HE MPOUCXOAUT U3MCHCHUS MEXaHU4YECKOI OHEPIruu MOTOKa JXUJAKOCTH.

Iloo3zaoaua 2

Iepenanx ypoBHe#t B mbezomeTpax 1o cyxenus (D, = 0,1 M) u B y3koii ropmosusre (D, = 0,05 m) B TpyOe
KPYTJIOTO CE€YeHHsI, B KOTOPOH yCTaHOBJIEH BofoMep Benrtypu, cocrasnsier 0,4 M. Y ckopeHne cBOOOHOTO TaJeHUS
HpHHATH paBHEIM 10 M/c*, T = 3,14. Ha puc. 2 HOCTENEHHOE PacIIMPEHHIE Ha3BIBAETC. ..

(Hamucatb OTBET)

IToozaoaua 3

[lepenanx ypoBHe#t B mbe3omeTpax 1o cyxenus (D, = 0,1 m) u B y3koii ropmosusre (D, = 0,05 m) B TpyOe
KPYIJIOTO CeUeHUs, B KOTOPOH yCTaHOBJIeH BonoMep Bentypu, cocrapiser 0,4 M. Y ckopeHHe CBOOOIHOTO MaleHUS
HpHHATH paBHEIM 10 M/c%, T = 3,14. HaliTu pacxo )HIKOCTH B TPyOeE, OTBET 3aIHCATh B JI/C, ¢ TOYHOCTBIO O AECATHIX.

Keiic — 3amanue 3.

IToosaoaua 1

Puc. 3

Hacoc npoussogutensrocthio O = 0,03 M/c® 3a6upaer Bogy u3 Gacceiina. Juna BcackiBaroniei Tpy6sl Hacoca
[=10m, nuametp TpyOb! d = 200 MM, TaBICHHE HA BXOJE B HACOC Pou = 0,06 MIla. TpyOompoBoa COACPIKUT PUEMHBII
knamnaH ¢ ceTkoil (§w = 6) u ogHO cBapHOE KOJCHO (Ewn = 2). Koaddumment conporusnenus A = 0,02. Yckopenue
CBOOOIHOTO MaJeHMs IPUHATHL paBHbIM 10 M/c?, Tt = 3,14, mnotHocTs Boas! 1000 kr/m’.

B cedyeHun npuBeneHHOro Ha pHUC. 3 TPyOONPOBOJA, PaCIOI0KEHHOM HEMOCPEICTBEHHO Mepe]l HACOCOM,
JIaBIICHHUE:

a) MEHBIIEe aTMOC(EPHOTO;

b) Oompme atMocgepHOTO;

C) paBHO aTMOC(EpHOro;

d) pasHo 0.




Iloozaoaua 2

Hacoc npomssomurensrocthio O = 0,03 m/c® 3a6mpaet Boxy n3 6acceiina. JamHa BecackBaromei TpyObl Hacoca
I=10m, nnametp TpyOs! d = 200 MM, JaBIIeHHE Ha BXOJIE B HACOC Py = 0,06 MIIa. TpyOompoBoa comep:KuT mprueMHBII
KIamaH ¢ ceTkoil (Ew = 6) U ogHO cBapHOE KONCHO (Ew: = 2). Koaddumument conporunenus A = 0,02. Yckopenue
cBOOOTHOTO Ta/ICHUSI IPUHATH paBHBIM 10 m/c%, = 3,14, maotHocTh Boasl 1000 kr/m’.

Hacoc, mpeacraBneHHBIi Ha puc. 3, TOAHMUMAET >KUAKOCTH W3 pe3epByapa 3a CUeT BO
BCachIBAIONIEM NaTpyOKe. Brincars npaBHIIbHBIN OTBET.

IToozaoaua 3

Hacoc npomssomurensrocTthio O = 0,03 m/c® 3a6upaer Boxy n3 6acceiina. JmHa BecackBaromei TpyObl Hacoca
[=10mM, muametp TpyOsl d = 200 MM, 1aBIeHHE Ha BXOJE B HACOC Peu = 0,06 MIla. TpyOGompoBoa coaep XuT MPHEMHBIH
KJamaH ¢ ceTkoil (§u = 6) U OgHO cBapHOE KONECHO (Ew: = 2). Koaddumument conporusnenus A = 0,02. Yckopenue
cBOOOTHOTO MaIeHUSI IPUHATH paBHBIM 10 m/c?, T = 3,14, mmotHOCTH Boas! 1000 Kr/m’.

JlonmycTtrmast BEICOTa yCTaHOBKH Hacoca HaJl ypoBHEM BOJbI B OacceiiHe paBHa M. OTBET BBECTH
C TOYHOCTBIO JI0 JECSTHIX.

IK-1.3. ITpouzBoaut | OOyUarONIHIACS YMEET:

THPOMETPHUUYECKUN pacyeT IJisi | UCIOJIb30BaTh OCHOBHBIC TIOHSITHUS U 3aKOHBI THIIPABINKU U THIPOJIOTUH ISl PEIICHHS
00BEKTOB TPAHCIIOPTHOM | MPAKTUYECKUX 3a/ad; IPOBOAUTH THUAPOMETPUYECKUN pacdeT i OOBEKTOB
HHPPACTPYKTYPBI TPAHCIIOPTHOU HHOPACTPYKTYPBI

2.2.3 [Ipumepbl TeCTOBBIX 3aJaHMI
1. Ompenenuts MIOTHOCTH KUAKOCTH, MOTYICHHYIO CMEIIMBAHUEM JIBYX KUIKOCTEHN p1 =380 Kr/M*; =900 Kr/M,

o0beMaMu V1=20 mm V=100 .

a) 850 kr/m’;
b) 897 kr/m’;
c) 900 kr/m;
d) 986 kr/m’.

2. LICMy PaBHO TUAPOCTATHUICCKOC NaBJICHHUC B TOYKC A, €CJIM OHa 3arny6neHa Ha pacCTOSAHUU 2 M oT CB060ZIHOI71
MOBEPXHOCTHU, HAa KOTOPYIO HCﬁCTByeT JAaBJICHUC PaBHOC 2 klla. IlmoTHOCTH KUJIKOCTU HPUHATH paBHOﬁ

1000 kr/m>.
a) 19,62 «lIla
b) 31,43 xIla
c) 21,62«lla
d) 103 kIla

3. Cuna M30BITOYHOTO T'MAPOCTATHYECKOTO NABICHHA HA TOPU3OHTANBHYIO MPAMOYTONBHYIO IUIOMIAAKY (IHO
cocyzia) B OTKPBITOM cocy/ie OyJeT paBHa ... HpH cIeAYIOMUX NCXOHBIX JAHHBIX: ILIONIA/IKa 3aTIy0eHa B BOLY
Ha 2 M U UMeeT IUIomans 2 M2

a) 4 xH b) 400 kIla c) 400 kH d) 40 kIla e) 4xklla f) 40 xH

4. VYposeHsb xuaKocTd B TpyoOke [TnTo mogusuics Ha Beicoty H = 15 cM. UeMy paBHa CKOPOCTB KUIAKOCTH B
TpyOOIpoBOIe

a) 2,94 m/c;

b) 17,2 m/c;

c) 1,72 m/c;

d) 8,64 m/c.

5. Kaxum Oyzer uncio PeitHonbaca, ecnu ckopocTs xuakocTa V =10 M/c, BHyTpeHHU# auameTrp TpyOompoBoaa
d = 10 MM, kuHEMaTHUYEeCKUH KOA((UIHEHT BA3KOCTH >kuakoctd v =10 cCt?

a) 10

b) 1000
c) 100
d)

e) 10000

6. Ecmu nnmaa tpyGomposoma 200 M, pacxon xuakoctd 0,10 m*/c, muamerp Tpyosl 0,25 M, a kKod(QPUIHEHT
rupaBindeckoro tperus cocrasisier 0,06, TO MOTEPH MO JUIMHE JJIsl TIOTOKA KUIAKOCTU PaBHBI ... Hamummre
OTBET.




KoahGUIMeRT THApaBIMYECKOTO TPEHHS IS MOTOKA JKUIKOCTH IPU PacXoje KUAKOCTH paBHOM 10 cm’/c,
auamerpe Tpy6sl 2 cM 1 kod(dunuentom Bsaskoct 107°m%/c cocrapnser. .. Hanuimmure oTBeT.

Ecnu 3army6nenne BHyTpEHHETr0 IMIIMHPUYECKOTO HAacaIKa 0] yPOBEHb BOJIBI COCTABIISET | M, a CKOPOCTh
UCTEUEHHs 5 M/C, TO N30BITOYHOE JIaBJICHHE HAJ/l IOBEPXHOCTHIO BOJIBI B 3aKPBITOM Oake paBHO kl]a.
15,3

30,6

7,7

77

Huametp oTBepcTHs B pe3epByape paBeH 10 MM, a JHaMeTp HCTEKAIOIIEH Yepe3 9TO OTBEPCTHE CTPYHU PaBeH 8
MM. UeMy paBeH KO3(PPHUIIHUESHT CKATUSI CTPYH?

BapI/IaHTBI OTBETA:

1. 1,08;
2. 1,25;
3. 0,08;
4. 0,8.
10. Bpemst onopoKHEeHHs! IPSIMOYTOJIBHOTO 0aKa MpK MPUCOSTMHEHHH K OTBEPCTHIO Hacaaka BeHTypu npu mpouux
HEM3MEHHBIX XapaKTEPUCTUKAX ...
a) YBENHYHTCS
b) ymensmuTcs B 1,15 paza
C) HE U3MEHHTCS
d) ymensbmmurcs B 1,32 paza
11. Tlepeman ypoBHe# BoabI Mex Ay Oakamu paBeH 2,5 M, a JUaMEeTp OTBEPCTUS 5 cM. Pacxo 1 BOJbI TPH UCTEUCHUH
13 MaJIOr0 OTBEPCTHS B CTEHKE OTKPHITOrO 0aKa Py COBEPILICHHOM CYKaTHH U UCTEYCHUH 110]] YPOBEHb
paBeH m/c.
a) 0,0099
b) 0,0085
c) 0,017
d) 0,019
12. T'eomeTrpuueckuii Hamop Ha TpeyroabHOM BogociuBe 0,4 M, pacxol, MPOXOASAIIUH Yepe3 BOJIOCIUB 110
(popmyne ToMcoHa, paBeH m/c.
a) 0,284
b) 1,142
c) 0,142
d) 2,842
TIK-1.3. [pousBonut | OOywaromuiics BIageeT:
THPOMETPUUYCCKUN pacyeT Jisi | HaBbIKAMU NPUMEHCHHS! OCHOBHBIX MOHSATHH W 3aKOHOB THJPABIUKU M THIPOJIOTUH
00BEKTOB TPAHCIIOPTHOM | IUIA pEeUICHUS MPeAMETHO-TIPO(IIBHBIX 33139
UHPPACTPYKTYPHI

2.2.4 TIpumMeps! 3agaHui
IIpu rugpaBIMYecKOM HCIBITaHUH TpyOompoBoaa, mMmeromero auamerp d = 200mm m mmmny [ = 200 M,
M30BITOYHOE JaBICHHE BOABI B TpybOe momusaTo A0 p; = 4 Mlla. KoapdunmeHT 00beMHOTO CXKATHS BOMBI
By = 0,0005 1/MIla. Jlepopmanusi cTeHOK He yuuthiBaeTcsi. TpeGyeTcs OnpeaenuTh: 00bEM BOIBI MPH
aTMoc(epHOM J1aBJICHHH; 00BEM BOJIBI, KOTOpas Oblj1a JoOaBIeHa, 9TOOBI MOBBICUTH JaBlIeHUE B TpyOOIIpoBoOae
A0 p;.
[IpsmMoyroneHas ractuaa pasmMepoM 600x300 MM CKONB3UT MO CIIOK TJIMIEPMHA TOJIIMHOH O = 5 MM.
Kunemarnueckas BA3KOCTh TiiepuHa V = 9,7 cm’/c, wioTHOCTs P = 1245 kr/M*. Onpenenurs kakywo cury F
HYKHO NPWJIOXKHTH K IUTACTHHE, YTOOBI €€ CKOPOCTh CKOJIBKEHHUS paBHANIACH | M/C.
B U-o0pa3sblii cocyn HalmuTBl PTYTh M Boja. JIMHMS pa3gena »KUIKOCTEH pacIiofioKeHa HIXKE CBOOOIHOU
MOBEPXHOCTH PTYTH Ha 8 cM. OIpeaeinTh pa3HOCTh YPOBHEH B 00EMX YacTiIX cocyna. Y AENbHBIH BEC BOIBI U
PTYTH COOTBETCTBEHHO paBHbL: 9,81 kH/M?, 132,85 kH/M’.
Ecnu mymua tpy6onposoma 200 M, pacxon xuakocta 0,10 m/c, muamerp tpy6sr 0,25 M, a kodduument
TUAPABINYCCKOTIO TPEHUA COCTABIIACT 0,06, TO IMOTEPU MO IJINHE JJIA TOTOKA KUIAKOCTH PABHHEI ...
Ko>ppUUMEHT THapaBIMuecKoro TPEHHS AJIA MOTOKA KMIAKOCTH IPH PAcXoje KHMAKOCTH pasHoM 10 cm’/c,
nuameTpe TpyOsl 2 cM H Kod(dunuenTom Bsaskoctn 107°M%/c cocTaBmser. ..
Ecmu cxopocTs mpoTtekarommieil B TpyOe KHIKOCTH cocTaBisieT 1,5 m/c, mmmHa TpyOsr 400 M, ko3dduimert
ruapasinaeckoro Tpenus 0,03 1 moTepy 1o JUIMHE COCTABISIOT 4 M, TO IMaMeTp TPYOBbI paBeH ...




7. Ompenenuth MOTEPIO HAOpa Ha BHE3AMHOE paclIMpeHue TNoToka (puc. 3), eciu e 2
M3BECTHBI MIOKA3aHMS TbE30METPOB /; = 16 cM, i, =30 cm, amametpei d; =20 MM, d, = —{1T— — |— — + |
50 MM, pacxox O = 1 n/c. J >

Puc. 3

8. OmpenenuTe CKOPOCTh UCTEUCHUS BOABI B aTMoc(epy M3 Majloro OTBEPCTHS B CTEHKE OTKPBHITOrO Oaka ImpH
COBEPIIEHHOM C)KaTHH, €CIIH 3ariIyOJICHHE €ro 10J YPOBEHb BOJIBI 3 M.

9. Pacxop Bojbl IpH HCTEYEHHH II0J] ypoBeHb, paseH 0,014 M*/c, a quameTp oTBepcTUs cocTaBiuseT 5 cM. Haiinure
nepenan ypOBHeﬁ BO/JIbI ITPU UCTCUCHUUN M3 BHCUIHETO HUJIMHAPUYCCKOI'0 Haca/lKka, paCloJI0OKEHHOI'O B CTCHKE
OTKPBLITOT'O 631(3., IIpU UCTCUCHUH T10/] YPOBEHbD.

10. JlBa 3aKkpBITBIX 0aka COeIUHEHBI MPOCTHIM JJIMHHBIM TPYOONPOBOIOM IMTOCTOSSHHOTO ArameTpa 150 MM (MomyIib
pacxoma K = 160,62 n/c), pacxox Boasl cocTaBisieT 45 i1/c, mepemnaa ypoBHEH B 6akax paBeH 6 M, H30BITOYHOE
JTaBJICHUE HaJl YPOBHEM JKHUAKOCTH BO BTOpoM Oake coctasister 0,5 at™, ammHa Tpydomposoxa 150 m. Haiinure
M30BITOYHOE TABJICHUE HAJl YPOBHEM KHIKOCTH B IIEPBOM Oake .

11. YcranoButb, OyJeT I MPOUCXOANUTH PA3MBIB WM 3aWJIEHHE KaHAla TPaneluenJaabHOro MONEePEYHOr0 CeUeHHs
IIPYU CIEYIOIUX YCIOBHSX:

a) Korja mmpuHa pycna mo auy b = 1,4 M; xodhuiueHT 3aioxkeHus otkocoB m = 1,0; pacdeTHbI pacxon
0O = 0,88 M*/c, MOTOK BIIEYET CPEHENECUaHble HAHOCHI, a ITyOKHa moToka & = 0,8 M.

6) b =0wm m = 1,5; h = 1,0 M; pyci0 IPOPHITO B INIOTHBIX JIECCOBHAHBIX TPyHTax, 2,1 M*/c; HAHOCHI KPYyIHO
TecuaHble;

B)b=0wM, m=1,5h=0,9 M; pycio yKpeIrieHo KIaIKkoi 13 OOBIKHOBEHHOTO KHAPIIHYa Ha IIEMEHTHOM PacTBOPE,
HaHOCHI CO CPEIHUM IHAMETPOM YacTull d,, = 0,4 mm; O = 1,3 m'/c.

12. OnpenenuTs CpeTHIOI0 CKOPOCTB M PACX0]l IIOTOKA B KaHAJIE, €CJIM U3BECTHBIL:

a) ykioH aHa i = 0,0025; mmpuna pycna no aay b = 0,8 M; K03 PHUIUEHT 3a10KeHNs1 0TKOCOB m = 1,5; koo dpuument
mepoxosatoct 7 = 0,011; a rmyOMHAa paBHOMEPHOTO IBUKCHUS TOTOKA Ay = 0,38 M;

6) i=0,0036; 5=2,0 m; m=0; n=0,014; hy= 0,56 m;

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

13. I1pu paBHOMEPHOM IBHKCHHUH IPYHTOBOTO ITIOTOKA U3BECTEH YKIIOH ITOICTHIIAIONIETO BOJOHETIPOHUIIAEMOTO CIIOS
i = 0,04, pacxoxg ma | mor.m mmpuHbl notoka ¢ = 0,018 i/c u rmybuna notoka A, = 2,8 M. OmnpenenuTsb
KodQuIreHT HUIBTPALUHU TPYHTA.

14. IlpoexTHpyeMblil FTOPU30HTAIBHBINA OTCTOMHUK, MIPEAHA3HAYEHHBIN IS BBIIEICHHUS U3 IPUPOAHOIN BOJBI MyTEM
I'PaBUTAllMOHHOTO OC&KAEHHS COJEPIKAIIMXCS B HEH BO B3BEIIEHHOM COCTOSHMM YacTHIl C IUIOTHOCTBIO
OoublIeii, YeM IUIOTHOCTh BOJBI, JOJDKEH MMeTh miyOnmHy H = 4,2 M ¥ wupuHy B = 6 M 1pu 3aJaHHOMN
MIPOU3BOIUTENBHOCTH 0 =945 5i/c. Tpebyercs onpeaeanuTs HEOOXOIUMYIO IJIMHY OTCTOMHUKA L [ist
MTOJTHOTO OCAXKICHHS YACTHII, TUAPABIMYCCKON KPYIHOCTBIO My = 0,5 MM/C.

15. TlocTpouTh KPUBYIO AEHMPECCHH W ONMPEICTUTH (QIIBTPAIIMOHHBIN pacxoa Ha | MOr.M OZHOPOXHOW 3eMIITHOMN
TUTACTHHEI, PACIIONOKEHHON Ha TOPU30HTAIBHOM Bostoynope, ecinud = 11 M, Ags=10M, b =8 M, m; =3 M, m, =2 M,
k=0,0004 c™m/c, hys =2 M.

2.3. IlepeyeHb BONPOCOB /I MOATOTOBKH 00Y4YaIOIIMXCH K MIPOMEKYTOYHOH aTTeCTalluu

I'mapocraruka

1. OcHoOBHbBIE (U3HUECKUE CBOMCTBA >KHAKOCTEH. CKMMAEMOCTh JKUIKOCTH. Bs3KOCTh U
BHYTPEHHEE TPEHUE B KUIKOCTH.

2. I'mapocratudeckoe JaBJI€HUE U €ro CBOMCTBA.

3. [TpubGopsl, u3mepstonue AaBiacHUe. EMUHALIBI H3MEpEeHUs 1aBJICHUS.

4. OCHOBHOE ypaBHEHHE THIPOCTATUKHU U €r0 FT€OMETPUUECKU U SHEPTreTUUYECKUI CMBICII.

5. AOcomoTHOE, HM30BITOYHOEC W BaKyyMMETpUYecKoe maBicHHue. [Ibe3oMeTpudeckuid,
TUIPOCTATUYECKUI HATOP.

6. Mopenb uaeanbHOW (HEBSI3KOW) KUAKOCTH. AOCONIOTHBIA M OTHOCHTENIBHBIH TTOKOM
(paBHOBECHE) KUIKHUX CPEI.

7. Cuiia naBneHus KUAKOCTH Ha TUIOCKHE IIOBEPXHOCTH.

8. Cuia naBneHus KUAKOCTH HA KPUBOJIMHEMHBIE TOBEPXHOCTH.

9. Hansognoe nnaBanue ten. OCTOMUMBOCTD IJIABAIOIINX TEN, LIEHTP JAABJICHHUS.

I'mapoaunamMuka



1. [TonsiTue 06 ycTaHOBUBIIEMCS U HEYCTaHOBHUBILEMCS JBH)KEHUH KUAKOCTH. JIMHUS ToKa
U DJIEMEHTApHAas CTpyHKa.

2. [ToToKM KUAKOCTH, PACXOJI U CPEIIHSSI CKOPOCTh MOTOKA.

3. YpaBHEHME HEPA3PBIBHOCTH HEC)KMMAEMOM JKUJIKOCTH.

4. VYpaBHeHnue bepHyium 715 U1€aTbHOM JKUIKOCTH.

3. YpaBHeHnue bepHyium 155 BA3KON KUIKOCTH.

6. I'eomeTpuyecknii M DHEPreTUYECKUM CMBICH YypaBHEHUs bepHyiunm s peanbHOR
JKUJIKOCTH.

7. [TonsiTie 0 paBHOMEPHOM U HEPABHOMEPHOM JBIKEHUSX HAMOPHOM U OE3HAMOPHOM
JBIDKEHUSX KUIKOCTH.

8. I'mpapaBauyeckue COINPOTHUBJICHHUS. I'mppaBauyeckue BIIEMEHTHI MOTOKA.
['mppaBnuyecknii yKIIOH.

9. OCHOBHOE ypaBHEHUE PAaBHOMEPHOI'O JBUKEHUS KUJKOCTH.

10. Pexxumbl nBuxkenus xxuakoctu. Kputuueckoe unciio PeitHonbaca.

11. [TogoGue ruapoMeXxaHNIECKUX MPOIECCOB.

12. Pacxon v cpenHsisi CKOpocThb JIaMUHapHOTO notoka. Pacnpenenenue ckopocreid. [lorepu
HaIopa Ha TPEHUE IPH JJAMUHAPHOM PEKUME.

13. Pacnipenenenue ckopocTeil U moTepu Hamopa Mo JUIMHE MpHU TypOyJIEHTHOM pEXHUME B
THJIPABIMYECKU TTIAKUX TpyOax.

14. [Totepu Hamopa Ha TpeHUe IpU TyPOYICHTHOM PEKUME C YIETOM IIEPOXOBATOCTH.

15.  Beruucnenue koxpduuuenta lapcu.

16. MecTHble rupaBINdYEeCKUEe CONMPOTUBICHUSI.

17.  VYpauenue lle3u. Koappunuent Ilesu.

HcTevenne :KMIKOCTH Yepe3 0TBEPCTHSI, HACAIKH, BOAOCIMBLI. I napaBianyeckuii NpbIKOK 1
conpsixxenune 0beoB

1. Buner Hacagok. O0iacTé MX TPUMEHEHUS.

2. HcTedenune )xMIKOCTH U3 OTBEPCTUH U Haca0K IIPU MOCTOSSHHOM HaIlope.

3. Hcredenune KUIKOCTH U3 OTBEPCTHI MPHU MEPEMEHHOM HATOPE.

4. JIBukeHHe JKUAKOCTH B  HANOPHBIX TpyOONpoBoJax IpH IOCIEI0BATEIbHOM
COEJIMHEHUH.

5. JIBrKeHMe KUAKOCTH B HAIIOPHBIX TPYOOIPOBOIax MpH NapaiieIbHOM COSTUHEHUH.

6. Pacuer cudona.

7. Pacuet xonbrieBoro TpyOompoBoa.

8. HeycranoBuBieecs: IBUKEHUE KUIKOCTH, TUIPABINYECKUN yaap.

9. PaboTa rumpaBiamdeckoro Tapasa.

10. PaBHOMepHOE NBUIKEHUE KUIKOCTH B OTKPBITHIX pycCiax.

1. I'mapaBamyeckuii mokazaresnpb pycia.

12.  Pacuer KOJIJIEKTOPOB pabOTAONIUX HEMIOJIHBIM CEYEHUEM.

13.  [lomyckaemble CpeJHUE CKOPOCTH PAaBHOMEPHOI'O MOTOKA.

14.  VYcraHoBuBILIEECS HEPABHOMEPHOE IIJIABHO H3MEHSIOIIEECS JBM)KEHHE KUIAKOCTH B
OTKPBITBIX pyClIax.

15.  VYpaBHeHHE yCTaHOBUBILIEIOCS HEPABHOMEPHOTO IUIABHO HM3MEHSIOIMIETOCS ABUKEHUS
JKUJKOCTH B IPU3MATUUECKOM PYCIIE.

16.  CnokoiiHoe, OypHOE U KPUTHYECKOE COCTOSIHUE TIOTOKA.

17.  I'mppaBnuueckuii npbhkok. OnpeneneHue napaMmeTpoB THAPABINYECKOTO MPbIKKA.

18.  Buasl ruipaBIMYECKUX MPHIKKOB.



19.  I'padux npeDKKOBON (YHKIUH.

20.  Bopocnusel. Knaccugukaius BOJOCIUBOB.

21.  BopocnuBbl ¢ TOHKOM cTeHKOW. OnpeeneHus pacxoa BOJI0CINBA C TOHKON CTEHKOM.

22. BonocnuBel ¢ mmpokum moporom. OmnpenesieHus: pacxojia BOJIOCIUBA C HIMPOKUM
HIOPOTOM.

23. BopmocnuBel  mpaktudeckoro npo¢und.  OmpeneneHuss — pacxona  BOJOCIHBA
HNPaKTUYECKOro Mpoduis.

24.  boxoBoe ckaTHe Ha BOJOCIMBAX MPAKTUYECKOTO NIPOQHIIA U LIMPOKHM [TOPOTOM.

25.  Conpsoxenue 0bedoB.

I'mapaBiauka 10poKHBIX BOAONPONYCKHBIX TPY0 U MAJIbIX MOCTOB
['uapaBirka TOPOKHBIX TPYO M MajbIX MOCTOB, KOCOTOPHBIE COOPYKEHHUSI.
MeTo/bI raieHus YJHeprun: BOJOOOWHASI CTEHKa U BOJOOOWHBIN KOOI,
JIBukeHue rpyHTOBBIX BOJl. OCHOBBI pacueTa JIJaMUHAPHON (QUIBTPAIIH.

b=

Pacuer ¢puibTpyromux HachIe.

OCHOBBI THAPOJIOTHH
Kpyrosopot Boibl B ipupoe.
YpaBHeHHe BOJIHOTO OaaHca.
['unpaBnuyeckas KiacCHPHUKAIUS TOPOKHBIX TPYO.
H€IIOBI)IC SIBJICHUS Ha pCKax U HAJICOU.
[ToHsTHE TUTaHKS U BOJHOTO PEKHUMa PEK.

ARl A e

[TonsiTne ABMXKEHUS HAHOCOB U PYCJIOBBIX MIPOIIECCOB.

3. MeToan4eckune MaTepHaJbl, ONpee/siioNue Mpouelypy 1 KpUTePpUH OLleHUBAHUSA
c()OpMHPOBAHHOCTH KOMIIeTEHLMIi IPY NPOBeJIeHNH MPOMeKYTOYHOM aTTecTaluu

KpuTepml (l)OpMHpOBaHI/Iﬂ OILICHOK 110 0TBE€ETAM Ha BOIIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3aJaHui

- OLICHKA «OTJIMYHO» BBICTABIIAETCS 00yUarOIeMycCsl, €CIIM KOJIMYECTBO MPAaBUIbHBIX OTBETOB Ha
Borpockl coctaniseT 100 — 90% ot ob1ero o6bEMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «XOPOILO0» BBICTABJISIETCS 00yYarolIeMycsl, €CJIM KOJUYECTBO PAaBUIBHBIX OTBETOB Ha
BONpockl — 89 — 76% ot ob1iero o6bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «YyJAOBJIETBOPUTEJbHO» BBICTABISETCS OOydaloleMycsl, €cClid KOJUYECTBO
NpPaBUIbHBIX OTBETOB Ha TECTOBbIE BOMPOCHl —75—60 % oT 001ero o6bEma 3a1aHHBIX BOIPOCOB;

- OIICHKa «HEeY/J0BJEeTBOPHUTEJbHO» BbICTABISIETCd OOydYalolEMyCs, €CJIU KOJUYECTBO
NpaBUIbHBIX OTBETOB — MeHee 60% oT o01iero o0bEMa 3aJaHHBIX BOIIPOCOB.

Kputepun ¢popMupoBaHusi OLIEHOK IO Pe3y/IbTATAM BbINOJTHEHUS 3a1aHU I

«OTJIMYHO/32a4TEeHO0» — CTaBUTCS 3a pabOTy, BBINOJIHEHHYIO IOJHOCTbIO 0€3 OIMOOK U
HE/I04YETOB.

«Xo0po1o/3a4TeH0» — CTaBUTCA 32 Pa0OTY, BHIIOIHEHHYIO IOJIHOCTHIO, HO IPY HAJTMYUH B HEHl He
Oomee oTHOM HETpyOOH OMMOKHK M OJJHOTO HeJoueTa, He 0osiee TpeX He0UYETOB.

«Y10BJIETBOPUTEJILHO/3aYTEHO» — CTaBUTCS 3a palboTy, eciau OOydaroUMics IMpaBHIBHO
BBINIOJHWII HE MeHee 2/3 Bcell paloThl WM JNOMycTWJ1 He Ooisiee ogHOW TpyOoil ommOKu U JIBYX



HEJI0ueToB, He Oosiee 0JHOM rpy0oil u oqHOM HerpyOoii omnbOku, He Gosee Tpex HerpyObIX OHIMOOK,
OJIHOM HErpyOOi OIIMOKHK U ABYX HEJOUYETOB.

«HeynoB/1eTBOpUTE/ILHO/HE 32a4TEHO» — CTABUTCSA 32 PabOTY, €CIIM YHUCIIO OMMOOK U HEJOYETOB
NPEBBICHIIO HOPMY JIJISl OLIGHKU «YJOBJICTBOPHUTEIBHO» WJIHM TPABWIIBHO BBIITOJHEHO MeHee 2/3 Bcei
paboTHI.

Buowl owuboxk:

- 2pybvie OWUOKU: HEe3HAHUE OCHOBHBIX NOHAMUU, NPAGU]I, HOPM, HE3HAHUEe NPUEMO8 PEeUleHUs]
3a0au; owuOKU, NOKA3bI8AIOWUE HENPABUILHOE NOHUMAHUE YCIL08USL NPEOTONCEHHO20 3A0AHUSL.

- He2pybbvle OWUOKU. HEMOUYHOCIU (POPMYIUPOBOK, onpedelieHull; HEPAYUOHATbHBIN 8b100p X00a
pelieHus.

- Heooyemvl. HEPAYUOHANbHbIE NPUEMbl BbINOIHEHUSA 3A0aHUs; OMmOeNbHble NOSPEULHOCU 8
Gdopmynuposxe 6b160008, HeOPeICHOE BLINOTHEHUE 3A0AHUSL.

Kpurepuu popMupoBanusi OieHOK M0 IK3aMeHY

«OTIMYHO» — CTYICHT IPpUOOpET HEOOXOIUMBbIEC YMEHUS U HABBIKH, TPOAEMOHCTPUPOBAJ HABBIK
MIPAKTUYECKOT0 IPUMEHEHHS MTOJTyYEeHHBIX 3HAHUM, HE JOMYCTUJI IOTHYECKUX U (PaKTUYECKUX OLIUOOK

«Xopomo» — CTyJJeHT puoOpes HeoOOXOAMMbIE YMEHUS U HAaBBIKH, IIPOJIEMOHCTPUPOBAI HABBIK
MPAKTUYECKOrO0 NPUMEHEHHUs TMOJYyYEHHBIX 3HAHUM; JONYCTUJ HE3HAYUTENbHbIE OIIUOKA U
HETOYHOCTH.

«Y10BJIETBOPUTEIBHO» — CTYJCHT JOIYCTHJI CYIIECTBEHHbIE OLIUOKHU.

«HeynoB/1eTBOPUTEJILHO» — CTYACHT JEMOHCTPUPYET (parMeHTapHbIE 3HAHUS H3y4aeMOTO
Kypca; OTCYTCTBYIOT HEOOXO/IMMbIe YMEHUS U HaBbIKU, JOMYIIEHbI FPyOble OUINOKH.



	12. Наука, изучающая водную оболочку земли, ее свойства и протекающие в ней процессы и явления во взаимосвязи с атмосферой, литосферой и биосферой, называется:

