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Tunosble KOHTPOJIBHBIE 3aJAHUS WIM UHBIE MaT€pUalbl Ul OLICHKU 3HAHWM, YMEHUN, HABBIKOB
U (WJIM) OTIBITA IEATEIILHOCTH, XapaKTEPU3YIOIINUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIUH.
Meroauueckue MaTepualbl, ONPEHEIAIOINe INPOUEAYPY M KPUTEPUM  OLICHUBAHUSA
c(OPMHPOBAHHOCTU KOMITETCHIIUI TPU MPOBEJCHUN POMEKYTOYHON aTTEeCTAILIUN.



1. IloscHuETEeABHASA 3allHCKAa

[lens DPOMEXYTOUHOM aTTECTAlMM — OLICHUBAHUE IIPOMEKYTOYHBIX M OKOHYATEIbHBIX
pe3yabTaTOB O0YYEHHUs MO TUCIHILIMHE, 00SCTIEYMBAIONINX JOCTI)KEHUE IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUs 00pa30BaTEIbLHON IPOrPaMMBI.

DOpMBI TPOMEKYTOUHOM aTTECTALUU: IK3AMEH (5 cemecmp — O4YHOe 0OyueHue), IK3ameH Ha 3
Kypce (011 3a04HoU hopmbl 00yUeHUs)

[lepeuens KoMHIeTeHIUN, GOPMUPYEMBIX B IIPOLIECCE OCBOCHHUSI TUCIIUTUIMHBI

Kon n HanmeHnoBanue KOMIICTCHIIH

Kox nannkaTopa TOCTHKEHUS KOMICTEHITHH

OIIK-1. CriocobeH pemiathb
WH)KCHEPHBIE 3a/1auil B
npo(hecCHOHAIBHON IEITEIBHOCTH C
UCIIONB30BaHHEM METOIOB
€CTECTBEHHBIX HAayK, MAaTEMaTHYECKOTO
aHaIIN3a ¥ MOJCIUPOBAHUS

OIIK-1.3. IIpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUUECKOTO U
9KCIIEPUMEHTAILHOTO UCCIIE0BaHUS 0O BEKTOB, IPOLIECCOB, SIBICHUH,
MIPOBOANT KCIIEPUMEHTHI 110 3aJaHHON METOANKE U aHAIN3UPYET

pe3yabTaThl

ITIKO-1. CniocoGeH opraHu30BBIBaTh U
BBINOJIHATH MHKCHEPHbIE N3bICKaHUS
TPaHCIOPTHBIX IIyTEH U COOPYKECHUMH,
BKIII0Yas Fe0e3UYECKHE,
THIPOMETPHUYECKUE U HHKEHEPHO-
T'€0JIOTHIECKHE PAOOTHI

[TKO-1.3. ITpon3BoaUT THAPOMETPUUECKHIH pacueT Al 00bEKTOB

TPaHCIIOPTHON HH(PPACTPYKTYPbI

Pe3ynbrarel 00y4eHus MO AUCHUILIIMHE, COOTHECEHHBIE C IMIIAHUPYEMBbIMU
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

KO,H 1 HAUMCHOBAHUC MHAUKATOPpA
JOCTHXXCHUA KOMIICTCHIIMNA

PCSyJ’ILTaTLI 06yqu1/I$[ 10 JUCIHUIIIIMHE

O1LEeHOYHbBIE
MaTepHabl
(cemectp 5)

OIIK-1.3. Ilpumensier
€CTECTBEHHOHAYYHBIE METO/IbI
TEOPETUYECKOTO U
IKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS
00BEKTOB, MPOLIECCOB, SIBIICHHIA,
MPOBOAMT SKCIEPUMEHTHI 1O 3aJaHHOU
METOJUKE U aHAJIM3UPYET PE3YNIbTATHI

OOyuarommiics 3HaeT:

METOJ/Ibl TEOPETHYECKOr0 M IKCIEPUMEHTAIBLHOTO
uccie0BaHus PU3NIECKUX 0OBEKTOB, MPOLECCOB U
SIBICHU#, METOAUKY TPOBEACHHS u 00pabOTKU
Pe3yabTaToOB (PU3MUESCKOTO IKCIIEPHMEHTA B 001aCTH
TUAPABJIIMKA U TUAPOJIOTUN

Bompocer . 2.1.1
Tectsl 2.1.2

OO6yuarommiicss ymeeT:

HPUMEHSTh METOJIbI TEOPETHYECKOTO u
9KCIIEPUMEHTAILHOTO HCCIIEAOBaHUS  (DUBHUECKUX
OOBEKTOB, IIPOLIECCOB W SBJICHUH, NPOBOIUTH
(bu3nUecKre SKCIEPUMEHTHI 110 331aHHON METO/INKE
u o0pabaTplBaTh MX pe3yIdbTaTBl B OOJACTH
THAPABIUKH U THAPOJIOTUH

Bagauns m. 2.2.1

OOyuaronmiics BIaeeT:

HaBBIKAMH IIPUMEHEHHS METO/IOB TEOPETHUECKOTO U
9KCHEPUMEHTAIBHOTO HCCIEAOBAHUA (U3NIECKUX
O00BEKTOB, TMPOIECCOB W  SIBICHWHA, HABBIKAMH
MpOBEACHUS  (PUBHUYECKUX  HKCHEPUMEHTOB IO
3aJJaHHOM METOJWKE W HaBBIKAMH OOpPabOTKH HX
pe3yabTaToOB B 00JIACTH THAPABIUKN U THIPOIOTHH

3amanus . 2.2.2

[IKO-1.3. IlpousBogut
THIPOMETPHYECKUH pacdeT Juis
00BEKTOB TPAaHCHIOPTHOM

nH}pacTpyKTypHI

OO0yyJaromuiics 3HaeT:

OCHOBHBIC 3aKOHBI THAPABIUKH: 3aKOHBI PABHOBECHS
U IBIDKCHHUS )KUJKOCTH; (PH3UYECKYIO CYITHOCTh
SIBIICHU, H3y4aeMbIX THAPABIHUKOI; POpPMEI
JIBYDKEHUSI )KUIKOCTH U YPaBHEHUS, KOTOPBIMH OHU
OIUCBIBAIOTCS, OCHOBBI THAPOJIOTHS U THAPOMETPHU

Tectel . 2.1.3




OOyuaronuiics ymeeT: 3ananus m. 2.2.3
HCIONB30BaTh OCHOBHBIC IIOHATHUS W  3aKOHBI
THIPABIUKKH W THAPOJOTMU  JUIS  PELICHUs
MPaKTHYECKUX 3ajay; MPOBOAUTD
THIPOMETPUYECKUN  pacueT  Juis  OOBECKTOB
TPAHCTIOPTHOM UHOPACTPYKTYPHI

OOyuarommiics BIaaeeT: 3amanus . 2.2.4
HaBbIKAMH TPUMEHEHHUsSI OCHOBHBIX TOHITHH U
3aKOHOB THJIPABIUKUA U TUIPOJIOTHH ISl PEIICHUS
MPEIMETHO-TIPOPUIBLHBIX 3314

[TpomexyTouHast aTTecTanus (IK3aMeH) IMPOBOIUTCS B OJJHOM U3 CIEAYIOMINX (HOpM:
1) oTBeT Ha OUIIET, COCTOSALINI U3 TEOPETUYECKUX BOIIPOCOB U MPAKTUYECKUX 33]JaHUI;
2) BoinonHenue 3aganuit B YMMOC Caml YIIC.

2. TunoBbie! KOHTPOJIbHDIE 32JaHUS I HHbIE MATEPHAIBI IS OLEHKH 3HAHMIA,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaAKTEePU3YyIOIINX YPOBEHb
c¢()opMUPOBAHHOCTH KOMIIETEHIIUI

2.1 TunoBble BONPOCHI (TeCTOBBIE 3a/]aHMsI) /IJIA OLEHKH 3HAHMEBOT0 00Pa30BaTEJILHOI0

L.
a)
b)
c)

pe3yJbTara
Ko u HanmeHnoBanmue OO0pa3oBaTeNbHBIN Pe3yIbTaT
WHIIUKATOpa JOCTUKEHUS
KOMITETEHIINU
OIIK-1.3. [Mpumensier | OOy4aronmMiics 3HaeT:
€CTECTBEHHOHAy4YHbIE ~ METOJBI | METOJBl TEOPETHYECKOTO M OKCIIEPUMEHTAJIBHOIO HCCIEA0BaHUS  (DU3UUECKUX
TEOPETHIECCKOTO U | OOBEKTOB, MPOLIECCOB U SIBICHUNA, METOIAUKY MPOBEACHUSI U 00paOOTKU Pe3yIbTaTOB
SKCIEPUMEHTATBHOTO (pU3NIECKOTO SKCIIEPUMEHTA B OOJIACTH THAPABIUKH U THAPOIIOTHH
HCCIICIOBAHUS 00BEKTOB,
MIPOIIECCOB, SIBIICHUHA, MPOBOJIUT
9KCHEPUMEHTHI TI0  33aJaHHOU
METOJINKE " aHAIM3UPYET
pe3yIBTATHI
2.1.1 IlpumepnI BONIPOCOB

1. OcHOBHOe ypaBHEHHE THAPOCTATHKH U €0 IPUMEHEHHE.

2. OCHOBHOE ypaBHEHHE HEPA3PBIBHOCTH U €r0 IPUMEHEHHE

3. VYpasuenue bepHyimn u ero npuMeHeHNE

4. CnocoOsl onicaHus JBMKECHUS KUIKOCTH

5. PexuMbl T€YCHUS )KUIKOCTH.

6. TmmpomexaHmueckoe mogoowHe.

7. PaBHOMepHOE M HEpaBHOMEPHOE JIBIDKEHHUE KHUIKOCTH B OTKPBITHIX PYCIIaX.

8. KpyroBopoT Boasl B ipupoje. YpaBHEHIE BOIHOTO OajaHca M €ro IPUMCHEHHE.

2.1.2 TIpumepbI TECTOB

I'mmoTe3a CIUIONTHOCTH MO3BOJISIET pACCMATPUBATh KHUIKOCTh IPHU aTMOC()EpHOM JIaBJICHHUH KaK ...
JehOpMHUPYEMYIO CUCTEMY MaTepUaTbHBIX YaCTHII, 00JIaIaf0IIyI0 TOCTOSTHHBIM JaBJICHUEM

JIeOpMHUPYEMYIO CHCTEMY MaTepHAIIbHBIX YaCTHII, 00IaJafONIyI0 TIOCTOSTHHOW TeMIIepaTypou
Hele(hOPMUPYEMYIO CHCTEMY MaTepUANBHBIX YaCTHI, HEMPEPHIBHO 3aIOJHSIONIMX MIPOCTPAHCTBO B KOTOPOM OHA

! TIpuBoAsATCS THIIOBBIE BOIPOCH! M 3a1anns. OLEHOUYHbIE CPEICTBA, NIPEIHASHAYCHHBIC IS IPOBEICHHS ATTECTALIMOHHOTO
MEpPOIPHUATHS, XpaHATCA Ha Kadeape B JOCTATOYHOM JUIS NMPOBEICHUS OIEHOYHBIX NMPOLEAYpP KOJIMYECTBE BApPHAHTOB.
OIeHOYHBIE CPENCTBAa IMOAJTEKAT AKTyalW3alil C YYeTOM pa3BUTHSA HayKH, OOpa30BaHUS, KyNbTypHl, IKOHOMHKH,
TEXHHUKH, TEXHOJIOTHH M COIMaNbHON cepbl. OTBETCTBEHHOCTh 32 HEPACIPOCTPaHEHHE COJIEPKaHHS OLICHOYHBIX CPEICTB
cpean o0yJaroIMXcsi yHUBEPCUTETA HECYT 3aBEAYIOIINH Kadepoii 1 MpernoaaBaTeib — pa3paboTYNK OIEHOYHBIX CPEJICTB.




d)

a)
b)
c)

JIBHOKETCS
JIe(pOPMHUPYEMYIO CHCTEMY MAaTCPHANBHBIX YACTHUI], HETPEPHIBHO 3aMOJHSIONIMX MPOCTPAHCTBO, B KOTOPOM OHA
JIBHIKETCS

Kakne 4acTUIbI JKHAKOCTH HCIBITHIBAIOT HAMOOJbIIEE HAMPSIKEHUE CIKATHS OT JACHCTBHUSI THUAPOCTATHYECKOTO
IaBieHU?

HaxOSIINECs HA JIHE pe3epByapa

HaXOSIIHECs Ha CBOOOIHOM MOBEPXHOCTH

HAXOJAIINECs Y OOKOBBIX CTCHOK pe3epByapa

HAXOJIAIINECS B ICHTPE THKECTU PACCMATPUBAEMOT0 00hEeMa KUIAKOCTH

Jlnist onucaHus IBY>KEHUS JKUIKOCTH B THAPABIIMKE UCTIONB3YIOT CIIOCOOHI ...
ITackans u bepuymu

Herorona u [lonenn

Jlarpamxa u Ditnepa

Anprirynst u I'pomexu

HaHOpHaﬂ JIMHUS TPU ABUKECHUA pCaHBHOﬁ KHUIKOCTH BJOJIb IIOTOKA ...
BCCraa nmaaacTt

TOpHU30OHTAJIbHA

MOJAHUMACTCA U OITYCKACTCA B 3aBUCUMOCTH OT BHUJa pr6onp030,ua
BCCraa rnmoaHuMacTCs

YpaBaenue bepHynu A IOTOKa peanbHOM KUIKOCTA MOXKHO OINPEACIIUTD 110 HAJTUYHIO ...
OTJINYUN B HATMCAHUU HET

MOTEPh Haropa Mo JJIUHE U MECTHBIX MOTEPh

CpenHeN CKOPOCTH U MaKCHUMaJIbHOU CKOPOCTH

KOpPPEKTHBA CKOPOCTHU Ol U TOTEPh HAropa

J1s MpakTHYECKOTO ONPEETICHUS] MECTHBIX TIOTEPh Ha PE3KOE PACIINPEHHE NTPH BBIYHCICHUN HX 1O hopMyIe
Bopna He Mcronap3yIoT TakoH MTOKa3aTeNb Kak ...

JraMeTp TpyOOIpoBoia 10 PACIIMPEHUS

JrameTp TpyOOonpoBoia mocie paciuupeHus

JUIMHA BOZOBOPOTHOM 30HBI

pacxoi KUAKOCTU

7.
a)
b)
c)
d)

a)
b)

c)
d)

10.

KunemaTnuecku 1ogo0HbIE CUCTEMEI ...

HHOTIa MOT'YT OBITh THHAMUYCCKH O 00OHBIMU
WHOT]Ia MOTYT OBITh T€OMETPUIECKU TIOA0OHBIMH
BCETJ]a TEOMETPHUYECKH ITOT00HBI

BCEr/ia JUHAMHYECKH IOJ00HBI

OCHOBHOH OCOOEHHOCTBIO THIPABIMYECKOTO pacdeTa TPYOONPOBOJOB C IIOCIEIOBATEIbHBIM COCIUHEHHEM
YYacCTKOB SIBISIETCS TO, UTO ...

pacxo] ¥ IOTepH Haropa Ha BCEX y4acTKax OJAWHAKOBEHI,

pacxo/sl Ha y4acTKaX CYMMHPYIOTCS, a IOTEpH Ha y4acTKaxX OAMHAKOBHI;

pacxo] ¥ IOTepHy Haropa Ha BCeX y4acTKax CyMMHUPYIOTCS;

pacxo]I Ha y4acTKax OJMHAKOB, a TIOTEPH HA YIaCTKaX CYMMHPYIOTCS

Omnpenenenne quaMeTpoB TPYO yIaCTKOB MarkCTPaIM IIPH pacueTe pa3BeTBICHHOTO TYITMKOBOTO TPYOOIIpoBOIa
BBITIOJTHAIOTCS CJIYIOLIMM 00pa3oMm:

JIaMeTpbl BEIOMPAIOTCSI MAKCUMAaIEHO BO3MOKHBIMH JUISI yMEHBIIEHHUS IOTEPh HAIopa B TPyOOIPOBOIHON ceTH
JUaMETPhI ONpPEAEISAI0TCA B 3aBUCUMOCTH OT Pacxoja MyTeM 3aJaHHsl DKOHOMHYECKON CKOPOCTH, IIPU KOTOPOH
00111ast CTOMMOCTB BCEX COOPY)KEHHH M PAcX0JJ0B Ha MX SKCIUTyaTalUIo0 OyAeT MUHUMAIILHOM

JUaMeTpPbl yYaCTKOB IPUHUMAIOTCSA OJJMHAKOBBIMH U OIPEAEISAIOTCS TyTeM 3alaHUsl SKOHOMUYECKOH CKOPOCTH,
IIPH KOTOPOH 00II1asi CTOMMOCTH BCEX COOPY)KEHUH 1 pacxXoI0B HA MX IKCIDTyaTalnio OyAeT MUHUMAIbHON
JMaMeTpPhI BEIOWPAIOTCS MIHUMAIIBHO BO3MOYKHBIMH [UISI YMEHBIIEHUS] CTOMMOCTH TPYOOIIPOBOTHON CETH

IIpu monenupoBannu 1o Kputeputo Opya Npu OANHAKOBOM 3HAUYSHHUH TUIOTHOCTH M OMHAKOBOM g MaCIITaOHBIH
KO3 GUITUEHT IJIS TIepecueTa CKOPOCTEH paBeH ...

. I[J'ISI JOCTHIKCHUS CXKATHS MOTOKA MO BBICOTE CO CTOPOHBI BEPXHETO 6]:6(1)& BbBICOTA BOAOCIMBA JOJIDKHA OBITh ...




a p<o0
b) p=0
c) p>0
d p<10
e) p>10
12. ®uznueckas XxapaKTepUCTHKA — y/ENbHAas TEINIOEMKOCTh HMEET CIEAYIOIee 3HAYCHHE [T BOTHBIX 00BEKTOB Ha
3emuie:
a) peryJIMpoBaHHe TEIUIOBBIX MPOIECCOB
b) cymecTBoBaHME BOIOEMOB M BOJOTOKOB
C) COXpaHCHHE KH3HH B BOAOEMaX 3UMOM
d) cymiecTBOBaHME JEAHUKOB U CHEXHOTO ITOKPOBA
€) BOJA MEPCHOCUT HAHOCHI, COBEPIIAET MEXaHUICCKYIO H 3PO3UOHHYIO paboTy
13. CKopoCTh TE€UEHHs B PEYHOM HOTOKE TeM OOJIBIIE, YEM. . .
a) Oomblie rIyOHHA pyclia U YKIOH BOJHOW MIOBEPXHOCTH, U MEHBIIIE [IEPOXOBATOCTh Pycia
D) MeHble rTyOUHA pyclia U YKIIOH BOJHOW MOBEPXHOCTH, U GOJIBIIE MIEPOXOBATOCTh pycia
C) ©OoJplue rayOuHa pyciia, MEHbIIE IEPOXOBATOCTh PYCIa U YKIOH BOJHON MOBEPXHOCTH
d) ©Oosplue rayOuHa pyciia U HIEPOXOBATOCTh PYCIia, H MEHBIIE YKIOH BOTHOM MTOBEPXHOCTH
€) OombliIe MIEPOXOBATOCTh PYClia U YKIOH BOJHOW MOBEPXHOCTHU, U MEHBIIIE TTTyOHHA pycia
14. duznyeckas XapaKTepHCTHKA — TEMIIEpaTypa KUIICHNS UMEeT CIeAyIoNee 3HaYCHNE IS BOIHBIX 00BEKTOB Ha
3emuiie:
a) CyLIECTBOBaHHE BOJOSMOB U BOJOTOKOB
b) cymecTBOBaHME IEAHUKOB U CHEXXHOTO ITOKPOBA
C) COXpaHCHHE )KU3HH B BOJOEMaX 3UMOIi
d) perynmupoBaHHE TEIUIOBBIX IIPOLIECCOB
€) BOJa MEPEHOCUT HAHOCHI, COBEPIIACT MEXaHHUECCKYIO H DPO3HOHHYIO paboTy
15. Ha pexuM rpyHTOBBIX BOJI BIUSIIOT, IPEXKJIE BCETO,. .. ()aKTOPHI:
a) KIMMaTHYECKUE
b) reomopdonornueckue
C) THAPOXUMHYECKHE
d) mouBeHHBIE
€) CYTOYHBIC KOJIeOaHUS UCTIApCHUS
I1IKO-1.3. [pouzBonut | OOy4aromuiics 3HALT:
THAPOMETPUYECKHIA pacyeT JUisl | OCHOBHBIC 3aKOHBI THJIPABIUKH: 3aKOHBI PABHOBECHUS W JBIDKCHHS JKUJIKOCTH;
00BEKTOB TPAHCIOPTHOU | QU3MYECKYIO CYLIHOCTH SIBJICHHH, W3y4aeMbIX THIPABIMKOW; (OPMBI JBIKECHHS
HHDPACTPYKTYPBI KAAKOCTH M YPaBHEHHS, KOTOPBIMH OHH OIHCHIBAIOTCS, OCHOBBI THIPOJOTHS H
THAPOMETPHUU
2.1.3 TIlpumepbl TECTOB
1. BeibepuTe NpaBUIbHBIN BApHAHT YKA3aHHUSI TOBEPXHOCTHBIX CHIL.
a) cuia TSDKECTH M CHJIa HHEePIIHH
b) cunbl HHEpLMK M TOBEPXHOCTHBIE CHJIBI JaBIICHHUS
C) TrpaBHTALMOHHbBIC U KAacaTEJIbHBIC K IIOBEPXHOCTH CHIIBI TPEHHUS
d) HOpPMaJbHBIC U MOBEPXHOCTHBIC CHIIBI IABJICHUS
2. Tlo xakoit popmyre onpeaenseTcst KOIPPUIHUSHT TeMIIepaTypPHOTO PaCIIMpEHHs?
D Bs b B O Bye B B=o o
VAT V.-Ap AV - AT AV -Ap
3. Kaxk popmymnupyercs 3akon [ackansa?
a) «BHemrHee naBieHHE, NMPOM3BOJMMOE HA JKHIKOCTb, 3aKIIOYCHHYIO B 3aMKHYTOM COCYIe, IEpeiacTcs STOH
JKHUAKOCTBIO BO BCE CTOPOHBI 63 H3MEHEHHS»
b) «Teno, norpyxeHHOE B )KHAKOCTh, TEPSET B CBOEM BECE CTOJBKO, CKOJILKO BECHT BBITECHCHHASI MM KHAKOCTh)
C) «JlaBiaenue B JH0O0OH TOYKE MOKOSIIEWCS >KUAKOCTH 110 BCEM HAIPABJIEHHSIM OJMHAKOBO M HE 3aBUCHT OT
OPHMEHTAIMH TIOIAAKH, HA KOTOPYIO OHO JICHCTBYET
4. JKuaxocTs, IBIKYIIASCS BHYTPH TPYOKH TOKa, 0Opasyer ...
a) CTpyHKy
b) xwuakyro yactumy
C) JHMHHIO TOKA
d) onemeHTapHYyO CTPYHKY




JIst TMHAMUYECKH IMTOA00HBIX cHCcTeM MaciTad kodddumnmentos ruapasindeckoro Tperus A u [lle3u C paBHHI ...

Macmraly Cuil as
MacmTady cKkopocTel ay
MacmTaly UTHH a;

1 (equawMIIC)

[otepu Hamopa 1o JJIHHE MPpH TYPOYICHTHOM PEKUME B 001aCTH THAPABIMYESCKHU IIIAJAKUX TPYO
TIPOTIOPIIMOHATIBHEI CKOPOCTH B (BO) ... (CTEHCHN).

crenenu 1,75

2-# creneHu

1,75 ... 2,0

1-ii crenenn

Hacaaxom Ha3bpIBaeTcsi KOPOTKasl HANOpHAas TpyOa, IpU pacyere KOTOPOH ...
YYUTBIBAIOTCS TOJBKO IMOTEPH IO JUTHHE

YYUTBHIBAIOTCS KaK MECTHBIE IIOTEPH, TAK U MOTEPH TIO JJIIHE

BCEMH MOTEPSIMH HAIopa IpeHeOperaroT

YYUTBIBAIOTCA TOJIBKO MECTHBIC IIOTEPHU

8.
a)
b)
c)
d)

9.
a)
b)
c)
d)

a)
b)

©)

KoaddunuenTs! cxxatus €, CKOPOCTH @ U pacXojia L CBA3aH COOTHOLICHUEM. ..

E=|- O
H=e-o
n=elo
p=¢-u

Hamop H npu pacdere KopoTKux TpyOOTIPOBOJIOB B CIIydae UCTEUEHHS B aTMOC(EPY paCXOAYETCs Ha ...

Ha MPEeOJI0JICHHE TOTEPh HAIlopa MO JJINHE

Ha NPeo0JIEHHE TOJIBKO MECTHBIX IOTEph HaIopa

MPeoI0JICHUE BCeX MOTeph Haropa B TPYOOIPOBOJIE U CO3JaHUE CKOPOCTHOTO HAIloOpa B BHIXOIHOM CEUCHHUH
Ha MpeoioJIeHHE BCeX MOTeph Haropa B TpyOonpoBoie

. Tabmunoe onpeznenenue Moayist pacxoaa K (pacxoqHoil XapakTepUCTUKN) IPOU3BOJUTCS B 3aBUCUMOCTH OT ...

JuaMeTpa TpyOBbl, JTHHHBI U THIIA )KUIKOCTH
MaTepHaja TpyObl, TUIIA KHUIKOCTH M TOJIINHBI CTEHOK
CTEIEHH U3HOCA, TOJIIHWHBI CTEHOK U JJIMHHBI
JIaMeTpa, MaTeprana TpyOBl U CTEIICHH ee U3HOca

. BO,Z[OCJ'II/IBBI-BOHOMCPLI MNPUMCEHAOTCA IJIA ...

U3MEPEHUs PacX0JI0B Ha KPUBOJIMHEHHBIX Y4acTKaX pycell U KaHalIoB
HU3MEpEHUs CKOPOCTEH TCUECHHUS

BBICOKOW TOYHOCTU U3MEPEHMSI PACXO0B

U3MEpEHUS PACXOJ0B B IIOATOIUICHHBIX YCIOBUIX

MU3MEpEHUS PACX00B Ha IIPSIMOJIMHEMHBIX y4acTKax pycell U KaHAJIOB
U3MEpEHUs 1aBIICHUS

Hayka, n3y4aromasi BOAHYI0 000JI0UYKY 3eMJIH, €€ CBOMCTBA U MPOTEKAIOLINE B HEil MPOLECCHI U SBJICHUS BO
B3aHMOCBSI3H ¢ aTMOC(epoit, TuTochepoit u Onochepoii, Ha3pIBaeTCH:

THAPOJIOTHS

THAPOTeOJIOTHs

THAPOMETPHS

ruaporpadus

o01ast TUIPOJIOTHs

VY aneHue HEeUcCIonb3yeMoi 4acTh BOJIbI U3 BOJOXPaHUIIUINA, Ha3bIBAETCS
cbpoc

TOITYCK

MOATIOP

Harnop

HaropHbIH GPOHT

I'uaporexHuyeckoe COOpYKEHHUE B BUJIE HACBINU AT 3aLIUTH TEPPUTOPUU OT HABOJHEHHI, HAIIPABICHHOTO
OTKJIOHEHUS II0TOKA BOJbL, Ha3bIBAETCS

3anpyna

IJIOTHHA

IIepeMbIYKa




d) ©Osed
e) namba

15. 3akoHOMEpHBIE IIAHOBBIE NehopMaIiK PEUHBIX U3TYUUH, Ha3bIBAIOTCS

a) MeaHIpHPOBAHHUE

b) pycnosoit mporecc

C) pycioBsie nehopMarim
d) pycrnoBsie 06pa3oBaHus
€) pedvHas rHApaBIMKa

2.2 TunoBblie 3aJJaHUA 1JId OICHKH HABBIKOBOI'O 06pa30BaTeJIBHOF0 pe3yjabTara

KOH 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUIKCHUA
KOMIICTCHIIMH

OO0pazoBaresbHBIH pe3ysbTaT

OIIK-1.3. ITpumensier
€CTECTBEHHOHAYYHBIE METO/IbI
TEOPETUYECKOTO U
9KCIIEPUMEHTAIBHOTO
UCCIIeIOBaHUS 00BEKTOB,
MPOLIECCOB, SBICHUM, TPOBOIHUT
9KCIICPUMEHTBHI 110 3aJaHHOM
METOJIUKE U aHATU3UPYET
PE3yIbTaThI

OOyyaromuiicst ymeer:

OPUMEHATh METOABl  TEOPETHYECKOTO M  IKCIECPUMEHTAIBHOTO  HCCICAOBAHHS
¢bu3ryecKux 00BEKTOB, POLIECCOB U SIBICHMUI, TIPOBOINUTH (HH3NYCCKHE IKCIIEPHMEHTHI
[0 3aJaHHOM METOAWKEe W 00pabaTeiBaTh WX PE3yNbTATBl B OOJACTH THAPABINKA H
TUAPOJIOTHH

2.2.1 Ilpumepsl 3axanuii

[TocTpouTh BMIOPHI M30BITOYHOTO THAPOCTATHYECKOTO JABJICHUS BOJBI HAa CTEHKH
IUIOTHHBI JIOMAHOTO OYepTaHMs, H300pakeHHOW Ha pucyHke. OIpeaenuTb CHIIBI
JIaBJICHUS Ha 1 MeTp MMPHUHBI BEpTUKAJIPHON U HAKJIOHHOM YacTel IUIOTHHBI U TOUKU UX
NPWJIOKEHUS, €cli TTyOnHa Boabl h = 7 M, BeIcOTa BEpTHUKaJIBHOIN 4YacTH cTeHH! AB

hag = 4 ™; yron naknona crersl BC k ropusonty 30°.

2. U3 oTkpHITOro pe3epByapa, B KOTOPOM HOAICPKUBACTCS ITOCTOSHHBIA YpOBEHb, IO CTAIBHOMY TPYOOIPOBOIY
(sxBUBaneHTHas 1mepoxoBaTocth A = 0,1 MM), cocrosimnas u3 Tpyd pasHoro nuamerpa d u pa3iau4HO# MTHHBI |
(d; =50 mm, I; =5 ™, d; =100 mm, |; = 2,5 M, d3 =75 mm, |; = 3 M) BeiTekaeT B aTMocdepy BoJia, pacxo.l KOTOPOi
Q =10 1/c, Temmepatypa t = 60°C (puc.1).
Tpebyercst: 1. OnpenenuTs CKOPOCTH ABMXKSHHUS BOJBI U MOTEPH Hamopa (IO JUIMHE M MECTHBIE) Ha KaXIOM

ydacTke TpyOOIIpOBO/Ia;

2. YcraHOBUTH BeMUHMHY Harmopa H B pesepByape;
3. [TocTpouTh HAOPHYIO U MbE30METPUUECKYIO JIMHUU.

Puc. 1
3. Ompenenuth quaMeTp TPyOOIpOBOaa i moxaun 15 ji/c
BOJBI OT BOAOHANOpHOW OamHu B 10 mpeampustus A
(puc. 2) npu juuae tpy6onposoma | = 1000 m, oTmeTke
ypoBHS Boabl B OamHe Hp = 32 M, reonesmueckoi
OTMETKE B KOHIIE TpyOOnpoBosa Z, = 2 M U CBOOOIHOM

Hanope H,., = 12 M, eciu TpyOBbI:

a) CTaJIbHbIE;
0) MOJIMATHIICHOBEIE;
B) acOCCTOIIEMEHTHBIC.

0 0

) f 1

Puc. 2




OIIK-1.3. IIpumensier
€CTECTBCHHOHAYYHBIE  METOJIbI

TEOPETHYECKOTO u
IKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUSA 00BEKTOB,

MIPOLIECCOB, SIBIICHUH, MTPOBOAMUT
9KCHEpUMEHThl MO 3aJaHHOMN
METOJUKE M  aHaIM3HUpyeT
pe3yIbTaTh

OOyuarommiics BIaaeeT:

HAaBBIKAMH  IPUMECHCHHS  METOIOB  TEOPETHYECKOT0 W  JKCIEPUMEHTAIBLHOTO
HCCIIeIOBAaHMS (PU3NYECKUX OOBEKTOB, IIPOLIECCOB U SIBJICHUH, HAaBBIKAMH IIPOBEACHUS
(bU3MYECKHX IKCIIEPHMEHTOB I10 33/IaHHOI METOMKE M 00pabaThIBaTh X PE3yJIbTATH B
00JIaCTH THIAPABIUKU U THAPOJIOTHH

Iloozaoaua 1

t Paru
O,
i
P,
B 1
i h"
h
AL ) 4
C
Puc.1

2.2.2 Ilpumepsbl 3aganmii

Keiic — 3apanne 1.

MaHOoMeTp Ha MOBEPXHOCTH 3aKPBITOTO COCYJA, HATIOJIHEHHOTO BOAOHN IIOTHOCTRIO p = 1000 kr/M® mokasbiBaeT
naBienne py = 0,06 kre/em’. Ha ry6ume h = 1,4 M K cOCy/Ly NPHCOCIHHEH MBE30METp € ATMOCHEPHBIM TABICHHEM Pyry =
10° Ia Ha cBOGOIHON TOBEPXHOCTH. YCKOPEHHE CBOGOXHOrO MajeHMs NPHHSTH paBHEIM 10 M/c’. Dmropa H3GHITOYHOrO
JIABJICHUSI Ha IUIOCKYIO BepTUKANbHYIO cTeHKy BC nmeer Bu:

a) i

[

b)

il

=
L A

c)

11

L

[ |




Iloozaoaua 2

MaHOMeTp Ha MOBEPXHOCTH 3aKPHITOrO COCY/a, HATIONHEHHOrO BOXOI MIOTHOCTEIO p = 1000 kr/m® mokassiBacT
naBienne py = 0,06 krc/cm’. Ha rmy6une h = 1,4 M K cocyly TPHCOEIMHEH Ibe30METp ¢ aTMOC(EPHBIM JaBICHHEM
Pary = 10° TTa Ha cBOGOIHOI TTOBEPXHOCTH. Y CKOPEHHE CBOGOIHOTO MaAeH s IPHUHATH PaBHEIM 10 M/c?,

AbGcomoTHOe naBneHne B Touke A (puc. 1) cocraBiser MITa. OtBeT BBECTH ¢ TOYHOCTHIO JO

COTBIX.

Ioozadaua 3

MaHOMeTp Ha MOBEPXHOCTH 3aKPHITOrO COCY/A, HATIONHEHHOrO BOIOI MIOTHOCTEIO p = 1000 kr/m® mokassiBacT
nasnenue py = 0,06 krc/em?. Ha royGune h = 1,4 M K cOCyy NPHCOEIMHEH MbE3OMETP C aTMOC(EPHBIM IABICHHEM
Par = 10° Ia Ha cBOGOIHOI MOBEPXHOCTH. Y CKOpEHHE CBOGOIHOrO MaAeHHs MPHHATH PaBHBIM 10 M/c2.

BsicoTta mopmsitést Bogsl hp B mbe3ometpe (puc. 1) cocramsier M. OTBeT BBECTU C TOYHOCTBIO IO
LIETIOTO YHCIIA.

Keiic — 3apanune 2.

Iloozaoaua 1

Puc 2.
[Mepenan ypoBHeli B mbe3oMeTpax 1o cyxenus (D; = 0,1 m) u B y3koit ropiosune (D, = 0,05 M) B TpyOe kpyriioro
CeueHus1, B KOTOPOH ycTaHOBIIeH BojioMep Benrypu, cocraBisier 0,4 M. Y ckopeHHe CBOOOIHOTO MaAeHUs IPUHSTh PABHBIM
10 m/c?, = 3,14. IIpu BXO/€ B y3KYIO TOPJIOBHHY BOJOMEpa, IPUBEICHHOIO Ha PHUC. 2,

a) 4acThb HOTCHHHaJ’IBHOﬁ OHEPIruM MOTOKa KUAKOCTHU MEPEXOAUT B KHHCTUYCCKYHO;
b) 4acTh KHHECTHYCCKOMI OHCPIvU MOTOKA KUJAKOCTH NMEPEXOJUT B IIOTCHIHUAJIbHYIO,
C) MEXaHUYCCKas SHCPIUd NOTOKA )KUAKOCTHU CYIIECTBEHHO BO3PACTACT;

d) HE IMTPOUCXOAUT U3MCHCHUA MEXaHUYICSCKOI OHEPIvuU NOTOKA KUIAKOCTH.

Iloozaoaua 2

Ilepenax ypoBHeli B mbe3omeTpax a0 cyxenus (D = 0,1 m) u B y3koi#i ropioBune (D, = 0,05 M) B TpyOe kpyriioro
Ce4eHws, B KOTOPO# yCTaHOBIIeH Bojiomep BeHnTtypu, coctasmsier 0,4 M. YckopeHre cBOOOTHOTO MaACHUsI PUHATH PAaBHBIM
10 m/c?, m=3,14. Ha pHC. 2 IOCTENEHHOE PACHIMPEHNE HA3bIBACTCH. . .

(Hamucatpb OTBET)

Iloozaoaua 3
[epenan ypoBHeii B mbe3oMeTpax J1o cyxxeHus (D; = 0,1 m) u B y3koii ropiosune (D, = 0,05 M) B TpyOe kpyriioro
CeueHHs1, B KOTOPOH ycTaHOBIIEH BojioMep Benrypu, cocrasisier 0,4 M. YckopeHHe CBOOOIHOTO MaAeHUs IPUHSATH PaBHBIM
2 .
10 m/c”, m = 3,14. HaliTu pacxoJ >KUJKOCTH B TpyO€, OTBET 3aIUCaTh B JI/C, C TOYHOCTHIO JIO IECATHIX.




Keiic — 3amanue 3.

Iloozaoaua 1

Puc. 3

Hacoc nmpomssourensroctsio Q = 0,03 m/c’ 3a6upaer Boxy 3 Gacceitna. [immHa BcachiBaromieil TpyObl Hacoca
[=10m, muamerp Tpy6sl d = 200 MM, JaBIeHHE HA BXOJE B HACOC Py, = 0,06 MIla. TpyOompoBo COACPKUT MPUESMHBIH
knanan ¢ ceTkoil (&, = 6) m omHO cBapHOe KONeHO (€, = 2). Kosddumment comporusnenus A = 0,02. Yckopenue
cBOOOTHOTO MaICHHS IPUHATH paBHBIM 10 M/Cz, = 3,14, mnorHocTs Boasl 1000 kr/m®,

B ceuenunu mnpuBeseHHOro Ha puc. 3 TpyOONpPOBOJA, PACIOJI0KEHHOM HEMOCPEICTBEHHO Iepesl HAaCOCOM,
JlaBJICHUE:

a) MeHblIe aTMOC(HEPHOTO;

b) Gonbie atmocheproro;

C) paBHO aTMOC(EPHOTO;

d) pasHo 0.

Iloozaoaua 2

Hacoc npomBogurensaocTeio Q = 0,03 m/c? 3abupaet Boxy m3 OacceifHa. [[nnHa BcachIBaromeil TpyOBl Hacoca
I=10m, quamerp TpyOsl d = 200 MM, JaBIeHHE HA BXOJE B HACOC Py, = 0,06 MIla. TpyOonpoBo COMEPKUT MPUSMHBIM
KJanaH ¢ ceTkod (&, = 6) M omHO cBapHOE KOJCHO (Eyon = 2). Koadduument comporuBnenus A = 0,02. Yckopenne
CBOOOIHOTO MaICHHS MPUHATH paBHBIM 10 M/c?, = 3,14, motHocTs Boxsl 1000 kr/m’.

Hacoc, npencraBieHHbIi Ha puc. 3, TOIHIMAET XXUAKOCTh U3 PE3epByapa 3a cuer BO BCACHIBAIOIIEM
naTpyOke. BrincaTh npaBUIbHEII OTBET.

Iloozaoaua 3

Hacoc npoumsogurensaocteio Q = 0,03 M/ 3abupaet Boay u3 OacceiiHa. [[nuHa BcachIBaroleil TpyObl Hacoca
I=10m, muamerp Tpy6sr d = 200 MM, qaBiIeHHEe HA BXOIE B HACOC Py, = 0,06 MITa. TpyOompoBoa COACPKUT MPUESMHBIH
knamnaH ¢ cetkoil (&, = 6) u omHO cBapHOe KOJCHO (&ion = 2). Koadduuument comporusnenus A = 0,02. Vckopenue
CBOOOIHOTO MaICHHS IPUHATH paBHBIM 10 M/c?, = 3,14, motHocTs Boxbl 1000 kr/m’.

JommycTumast BRICOTa yCTAaHOBKH Hacoca Hajl ypOBHEM BOJIBI B 6acceifHe paBHA M. OTBeT BBECTH C
TOYHOCTBIO JIO JAECSTHIX.

[IKO-1.3. [pouzBomut | OOy4aromuiics ymeer:

THPOMETPUYECKNI pacyeT AJIsl | WCIOJIb30BATh OCHOBHBIC MOHSATHS M 3aKOHBI THAPABIMKHA M TMAPOJIOTUH ISl PELISHUS
00BEKTOB TPAaHCIIOPTHOM | MPAaKTUYECKUX 3ajad; IPOBOAWUTH THIAPOMETPHYECKUII pacdeT s OOBEKTOB
nH}ppacTpyKTypHl TPaHCIIOPTHOH MH(PPACTPYKTYPbI

2.2.3 IlpumMepbl TECTOBBIX 3a/1aHUii
1. Omnpenenurs MIOTHOCTh KUIKOCTH, HOTyYEHHYIO CMEIIHBAHKUEM JIBYX XKHUAKOCTEH p1=880 kr/m®; p2=900 kr/v?, ¢

obwvemamu V=20 1 u Vo=100 .

a) 850 krim®;
b) 897 xr/m>;
c) 900 kriv®;
d) 986 kriv’.

2. quy PaBHO T'UAPOCTATUYCCKOC JAaBJICHUEC B TOYKE A, €CJIM OHa 3arny6neHa Ha pacCTOAHUUN 2 M oT CBO60}IHOI>1
IMMOBEPXHOCTHU, HA KOTOPYIO I[eﬁCTByeT JaBJICHUEC PaBHOC 2 xlIla. IlnmotHOCTH JKUAKOCTHU TMPHUHATH paBHOfI

1000 kr/v’.
a) 19,62 «lla
b) 31,43 kIla

¢) 21,62«lla




d) 103 kIla

3. Cwia U30BITOYHOTO THAPOCTATHYCCKOTO JABJICHUS Ha TOPH30HTAIBHYIO MPSIMOYIOJIBHYIO IIOMIAAKY (IHO coCcya)
B OTKPBITOM COCY/Ie Oy/IET paBHa ... PH CISAYIOLUIMX UCXOIHBIX JaHHBIX: IUIOIIA/IKA 3aray0eHa B BOAY HA 2 M U
MMEET IUIOIAab 2 M”.

a) 4 kH b) 400 kIIa ¢) 400 xH d) 40 kIla e) 4 xlla f) 40 xH

4. VYposeHb kuAKOCTH B TpyOKe [TuTo moausiics Ha BeicoTy H = 15 cM. UeMy paBHa CKOPOCT JKUIKOCTH B
TPyOOIPOBO/IC

a) 2,94 m/c;

b) 17,2 m/c;

c) 1,72 m/c;

d) 8,64 m/c.

5. Kaxum Oyzner uncio PefiHonbraca, ecmu ckopocth skuakoctd V =10 m/c, BHyTpeHHHI AuaMeTp TpyOompoBoaa
d = 10 MM, KHHEMaTHYECKHH KO3(GHULIMEHT BSI3KOCTH Xuakoctu v =10 cCr?

a) 10
b) 1000
¢) 100
d)

e) 10000

6. Ecmu mmuna tpyOomposoga 200 M, pacxox xwuakocta 0,10 m/c, muametp Tpyosr 0,25 M, a ko3dduiueHt
ruapaBianyeckoro Tperus cocrapiusgeT 0,06, To morepu mo JUIMHE AJIA MOTOKA JKUAKOCTH paBHBI ... Hamummute
OTBET.

7. Ko>pDUIHEHT THAPABIMUECKOTO TPEHHS IS IMOTOKA KIIAKOCTH MPH pacxofe uakoctd paHoM 10 em’/c,
nmamerpe Tpy6s! 2 cM 1 kosddurmentoM Bszkoctn 10° MY/c coctassier. .. Hammmute oTBer.

8. Ecmu 33FHy6J’IeHI/IC BHYTPCHHCTO HUJIMHAPUYICCKOTO HacaJKa o] YPOBCHb BOJAbI COCTABIIACT 1 M, a CKOPOCTb

HUCTEYEHUS 5 M/C, TO I/I36LITO‘IHO€ JAABJICHUC Ha MOBEPXHOCTHIO BOABI B 3aKPbITOM 63[(6 PpaBHO klla.
a) 15,3
b) 30,6
c) 7,7
d)y 77

9. Jlmametp oTBepcTus B pe3epByape paBeH 10 MM, a AuaMeTp MCTEKaoUlel Yepe3 3TO OTBEPCTUE CTPYHU PABEH 8 MM.
Yemy paBeH KOI(GPHULIUECHT CxKATUsI CTPYN?
Bapuants! orsera:

1. 1,08;
2. 1,25
3. 0,08;
4. 0,8.

10. Bpems OmopoKHEHUS OPSIMOYTOJILHOTO GaKa pPH IPUCOEANHEHUH K OTBEPCTHIO Haca(ka BeHTypu npu nmpoumx
HEU3MEHHBIX XapaKTEPUCTHKAX ...

a) yBEIUYUTCS

b) ymensmurcs B 1,15 pasa

C) He U3MEHUTCS

d) ymensiutes B 1,32 pasa

11. Tlepeman ypoBHE# BO/BI MEX Ty OakaMu paBeH 2,5 M, a AuaMeTp oTBepcTHst 5 cM. Pacxos BoJbI TPy UCTEUCHHUN H3
MaJIOTO OTBEPCTHSI B CTEHKE OTKPBITOTO 0aKa MpH COBEPIIEHHOM C)KaTHU M NCTEUYEHHH 1101 yPOBEHb

paBeH M/c.

a) 0,0099

b) 0,0085

c) 0,017

d) 0,019

12. T'eoMeTpHUYECKHIT HAIOP HA TPEYrobHOM Bogociause 0,4 M, pacxo, IPOXO AN Yepe3 BOAOCIUB 110 PopMyIie
TomcoHa, paBeH M.

a) 0,284

b) 1,142

c) 0,142

d) 2,842




ITIKO-1.3. ITpomsBoauT
THAPOMETPHYECKUH pacyeT Uit
00BEKTOB TPaHCHIOPTHOI

HHPPACTPYKTYPHI

OO0yyJaromumiics BIajeeT:
HaBBIKAMH MPUMEHEHUsS] OCHOBHBIX MMOHATHI U 3aKOHOB MMPABIUKH W THIPOJIOTHHU IS
peLIeHusI TPEeAMETHO-MPO(UITbHBIX 3a/1a4

2.2.4 TlpumepsI 3aganuii
1. Tlpu THApaBINYECKOM HCIBITAHHKA TPyOOmpoBoma, uMmerormero muamerp d = 200mMM u mmay | = 200 M,
M30BITOYHOE JlaBlieHWe BOABI B TpyOe momHsTo 1o P; = 4 MIla. KosdduipeHT oObEeMHOro ckaTust BOJBI

By = 0,0005 1/MIIa. [edopmaiuss CTEHOK He yduThIBaeTcs. TpeOyercs Ompeneinth: 00beM BOIBI IPU
aTMOoc(epHOM JaBJICHUU; 00BbEM BOJIBI, KOTOpas OblIa JoOaBiIeHa, YTOOI TOBHICUTH JaBlICHHE B TPyOOIIpoOBOIE 10
P1.

2. TlpsMoyroibHas IuiacTdHa pasmepoM 600300 MM CKOJB3UT IO CJIOK IJIMIEPUHA TOJMIMHOM O = 5 MM.

Kunemaruueckas BS3KOCTh riuuepuHa vV = 9.7 cM?/c, TIOTHOCTD p = 1245 kr/m®, Omnpenenuts Kakyro cuity F
HY’KHO NPHJIOKHTH K IUTACTHHE, YTOOBI €€ CKOPOCTh CKOJIBKEHNUS paBHANIACH | M/C.

3. B U-o0pasublii cocyn HamuTHl PTYTh W Bona. JIMHUS pasmena >XUIKOCTEH pacIloNo’KeHa HIDKE CBOOOIHOI
MOBEPXHOCTH PTYTH Ha 8 cM. OmnpenenuTs pa3HOCTh YPOBHEH B 00e€MX yacTsAX cocyna. YAelbHBIH BeC BOABI H
PTYTH COOTBETCTBEHHO paBHbI: 9,81 kH/M?, 132,85 kH/M.

4. Ecmu ammea tpy6omposoma 200 M, pacxox skuakoctd 0,10 m*/c, mmamerp Tpy6sr 0,25 M, a KodhuumeHT
THIPaBINYECKOro TpeHus cocTaisteT 0,06, To HOTepH N0 JUIMHE AJIs TOTOKA )KUAKOCTH PaBHHI ...

5. Ko>((HIHEHT THAPABIMYECKOTO TPEHHs T MOTOKA KHAKOCTH TpH pacxofe Kuakoctd pasHom 10 cm/c,
qmametpe TpyGbl 2 cM 1 ko3 dumenTom Bszkoctr 1078 M%/c cocrapser. ..

6. Ecmm ckopocTh mpoTekaromeil B Tpyde XuakocTd cocraBmsieT 1,5 m/c, mmuHa TpyOosl 400 M, ko3ddurment
rugpasiudeckoro Tpenus 0,03 u morepw mMo JUIMHE COCTABILSIIOT 4 M, TO JHAMETP
TPyOBI paBeH ... . 2

7. Omnpenenuts NOTEPIO HAIoOpa HAa BHE3AIIHOE pPACIIMpeHHE IMOTOKa (puc. 3), eciu T
M3BECTHBI TOKa3aHus mbe3oMeTpoB hy = 16 cm, hy = 30 cm, auamerper d; = 20 MM, d;
=50 MM, pacxog Q =1 n/c.

Puc. 3

8. Omnpenenure CKOPOCTh MCTEYEHUS BOJBI B aTMoc(epy M3 Majloro OTBEPCTHS B CTEHKE OTKPBITOro 0Oaka mHpH
COBEpILIEHHOM CXKaTHH, €CJIM 3ariTy0IeHue ero Mo ypOBeHb BOJBI 3 M.

9. Pacxoj BOABI pH UCTCYCHUH MOJ YpOBeHb, paBeH 0,014 M/c, a JIMaMeTp OoTBepcTHsl cocTaBigeT 5 cMm. Haiiaure
nepenaj ypoBHEH BOJbI MPU MCTEUEHHH W3 BHELIHETO IMUIMHIPUYECKOTO HACa/Ka, PacHolI0KEHHOI'O B CTCHKE
OTKPBITOTO 0aKa, IPU UCTCUCHUH II0]] YPOBEHb.

10. [IBa 3akphITHIX 0aka COCAMHEHBI MPOCTHIM JUTHHHBIM TPYOOIPOBOAOM MOCTOSHHOTO aAmameTpa 150 MM (Momymb
pacxoma K = 160,62 n/c), pacxon Bomsl coctaBisieT 45 ii/c, mepeman ypoBHe# B 0akax paBeH 6 M, H30BITOYHOE
JTABJICHUE HAJ YPOBHEM XHIKOCTH BO BTOpOM Oake coctaBmseT 0,5 atM, amuna TpydompoBoxa 150 m. Haiimure
HU30BITOYHOE TABJICHUE HAJl YPOBHEM KHUKOCTH B IIEPBOM Oake .

11. YcraHOBUTE, OyIET U MPOUCXOIUTH Pa3MBIB WITH 3aMJICHHE KaHala TPaleleHAadbHOTO ITOTIEPEYHOTO CCUSHHS MTPH
CIEIYIOUINX YCIOBHUIX:

a) Korja ImdpuHA pycna mo gHy b = 1,4 m; koaddunmeHt 3amoxkeHus oTKOCoB M = 1,0; pacyeTHbIi pacxo[
Q=0,88 M%/c, IOTOK BieueT Cpe/HerecYaHble HaHOCHI, a rryOouHa motoka h = 0,8 m.

6) b=0wm m=15;, h =1,0 M, pyciio nmpopbiTo B IUIOTHBIX JIECCOBHIAHBIX IpyHTax, 2,1 m¥/c; HaHOCHI KpPYITHO
MecyaHsbIe;

B)b=0wm m=15; h =109 M pycio ykpemieHo Kiajkoii u3 0ObIKHOBEHHOTO KHpITMYa Ha IIEMEHTHOM PacTBOpE,
HaHOCHI CO CPEeIHUM IuamerpoM dactul d., = 0,4 mm; Q = 1,3 M/e.

12. OnpenenuTs CpeaHIOI CKOPOCTh U PAacXoJI IOTOKA B KaHAJIE, €CIIA M3BECTHEI:

a) ykuioH jaHa i = 0,0025; mupuna pycia o auy b = 0,8 M; ko3 duieHT 3an0xeHus 0TkocoB M = 1,5; koadduiiuent
epoxoBatoctu N = 0,011; a rmyOuHa paBHOMEPHOTO JBMKeHUs moToka hy = 0,38 wm;

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

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

13. Tlpu paBHOMEPHOM JIBUKEHHH IPYHTOBOTO MMOTOKA M3BECTEH YKJIOH IOJACTHIIAIONIEr0 BOJOHEIPOHUIIAEMOTO CIIOS
i = 0,04, pacxox Ha 1 mor.m mmpunsl motoka = 0,018 n/c u roybmna motoka hy = 2,8 m. Onpenenutsb
Ko3(ppHuIneHT GUIBTPaLNH IPyHTA.

14. TIpoexTHpyeMBIli TOPU3OHTANBHBIA OTCTOMHMK, MPETHA3HAYEHHBIN IS BBIACICHUS W3 MPUPOJHONW BOIBI IIyTEM
TPaBUTAIIMOHHOTO OCAXKICHUS COJIEPKAIIMXCS B HEW BO B3BEIICHHOM COCTOSIHUH YaCTHII C TUIOTHOCTBIO OOJBIIEH,
YeM IUIOTHOCTB BOJIBI, JIOJDKEH UMeTh rryOuny H = 4,2 M n mupuny B = 6 M npu 3ajaHHO# TPOM3BOAUTENILHOCTH
Q = 94,5 n/c. TpebyeTcst ompeneauTs HEOOXOMUMYIO JIIMHY OTCTOHHHMKA L IS MONHOTO OCaKICHHS YaCTHII,
THIPABINYECKOH KPYITHOCTBIO mp = 0,5 Mm/c.

15. TlocTpouTh KpUBYIO NEMPECCHU W OIPEACINUTh (UIBTPALMOHHBIA pacxox Ha | MOr.M OJHOPOIHOW 3EeMIITHOM
[UIACTHHBI, PACIIONIOKEHHOW HA TOPH30HTAILHOM Bojoymope, eciu = 11 M, hzz=10M,b=8 M, m; =3 M, m, = 2
M, k=0,0004 cm/c, hys =2 M.




2.3. Hepe'leHL BOITPOCOB /IUIA IIOATOTOBKHA 06yqamumxcﬂ K l'[pOMG)KyTO‘lHOifI arrecranmuu

I'mapocraTuka

1. OcHoOBHBIE (pU3HYECKHE CBOMCTBA >KUIKOCTEH. CKUMAEMOCTh KHUIKOCTH. Bs3KOCTh U
BHYTPEHHEE TPEHHE B JKUJIKOCTH.

2. I'mapocTaTudeckoe 1aBJIEHUE U €ro CBOKCTBA.

3. [Tpubopsl, u3mepsmoIye AaBieHue. EquHuIbI n3MepeHus 1aBaeHusl.

4. OCHOBHOE ypaBHEHHUE T'MAPOCTATUKHU U €r0 TEOMETPUUYECKUIN U IHEPTETUUECKUI CMBICI.

S. AOcomoTHOe, W30BITOYHOE M BaKyyMMETpPHUECKOe aaBiieHHe. lIbe3oMeTpuuecKui,
TUAPOCTATUYECKUI HAIIOP.

6. Monens uneanbHO (HEBA3KOW) KUAKOCTH. AOCOTIOTHBIH M OTHOCHUTENBHBIA IOKOM
(paBHOBECHE) KUIKHUX CPEI.

7. Cuita naBieHus KUAKOCTH Ha MUIOCKHE IIOBEPXHOCTH.

8. Cuiia naBieHus KUAKOCTH HAa KPUBOJIMHEHHBIE TOBEPXHOCTH.

9. Hansognoe minaBanue ten. OCTOMYUBOCTD IUIABAOIINX TEJ, LIEHTP JaBJICHUS.

I'mapoannamMuka

1. [lonsiTe 00 yCTaHOBMBILEMCS M HEYCTAaHOBUBIIEMCS JBHUXEHUHM >KUIAKOCTH. JIuHUS
TOKa M DJIEMEHTApPHAs CTPYMKA.

2. [ToToKHM KUAKOCTH, pACXO] U CPEAHSS CKOPOCTh MOTOKA.

3. VYpaBHeHUE HEPA3PBIBHOCTH HEC)KMMAEMOM JKUIKOCTH.

4, YpaBHenue bepHyiun 1715 uaeanbHON JKUIKOCTH.

5. YpaBHenue bepryiun s BA3KOH KUIKOCTH.

6. I'eomeTrpryecknii M SHEPreTUYECKUM CMBICI YpaBHEHHs bepHymwin s peanbHOU
AKHUJKOCTH.

7. [ToHsiTEe 0 paBHOMEPHOM M HEPAaBHOMEPHOM JIBJKEHHUSX HAIOPHOM M O€3HAIOpPHOM
JBUKEHMSIX KUJIKOCTH.

8. I'mnpaBnuueckue COINPOTHBIICHUS. I'mnpaBnnueckue AJIEMEHTHI MOTOKA.
I'mppaBinyeckuii yKIIoH.

9. OCHOBHOE ypaBHEHUE PABHOMEPHOT'O JIBHKEHUS )KUJIKOCTH.

10.  Pexumsl aBrkeHus xxuakocti. Kpurnyeckoe uucno Peiinonbaca.

11.  Ilogob6ue ruapoMexaHMUECKUX MPOIECCOB.

12. Pacxon u cpenssisi CkopoCTh JJaMUHApHOTO NoToKa. Pacnipenenenue ckopocreid. [lotepu
Haropa Ha TPeHHE MPH JJAMUHAPHOM pEeXHUME.

13.  Pacmpenenenue CKOpOCTeH W MOTEpU HAMOpa MO JJITUHE MPH TypOYIEHTHOM peXHuMe B
TUIPaBIMYECKHU TJIAJIKUX TpyOax.

14.  Tlortepu Hamopa Ha TpEHHUE MPH TypOYJIEHTHOM peXHUME C YUETOM IIEPOXOBATOCTH.

15.  Breruncnenue koadduunenta lapcu.

16.  MecTHble ruApaBINYECKHE COPOTUBIICHUS.

17.  VYpasuenue llle3u. Koapdumuent [le3n.

Hcreuenne :KuAKOCTH Yepe3 0TBePCTHS, HACAAKHU, BOAOCIAUBDBI. ' MapaBianyecknii NPbEKOK H
conpsizkeHue 0bedon

1. Buns Hacagok. O6nacTu uX MPUMEHEHUS.
2. Hcreuenune KUAKOCTH U3 OTBEPCTHI M HACAJIOK MPU MTOCTOSIHHOM HAIOPE.



3.
4.
COCIUHEHUM.

5.

14.

Hcreuenune KUAKOCTH U3 OTBEPCTUM IIPU IEPEMEHHOM HAIOpe.
JIBIDKEHHE KHJIKOCTM B HANOPHBIX TPYOOINpPOBOJAX MpPHU IOCIEIOBATEIHHOM

JIBM>KeHHE KUIKOCTH B HATIOPHBIX TPYOONPOBOIAX MPH MAPAILICITHHOM COCTUHEHHH.
Pacuer cudona.

Pacuyer konbiieBoro TpyoonpoBoa.

HeycranoBuBieecs qBUKEHNE KUIAKOCTH, THIPABIMYECKUI yaap.

PaGora ruznpaBinueckoro TapaHa.

PaBHOMEpHOE ABMKEHUE )KUIAKOCTH B OTKPBITBIX pyciax.

I'mppaBnuueckuii mokasareipb pycia.

Pacuer koyu1eKTOpOB pabOTAIONINX HETIOIHBIM CEYEHUEM.

Jlonmyckaemble cpeHUE CKOPOCTH PAaBHOMEPHOIO IOTOKA.

VYcraHoBuUBILIEECS HEPABHOMEPHOE IUIABHO H3MEHSIOLIEECS IBHKCHUE JKHUIKOCTU B

OTKPBITBIX pycliax.

15.

ypaBHeHI/Ie YCTAaHOBUBIICTOCSA HCPABHOMCEPHOI'O INNIABHO H3MCHAIOMICTOCA IOBWXXCHHUSA

JKUJIKOCTHU B ITPU3MATUICCKOM PYCJIC.

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

IIOPOTOM.
23.

CrnokoitHoe, OypHOE ¥ KPUTUYECKOE COCTOSIHUE TIOTOKA.

I'unpaBnuueckuii npbokok. OnpeneneHye napaMmeTpoB ruApaBIndecKoro MpbIkKa.
Bunbl ruipaBIndeckux NpbIKKOB.

I'paduk NpeDKKOBON (PYHKINH.

Bogocnueel. Knaccudukarus BOI0CIUBOB.

BoaocnuBel ¢ ToHKOHM cTeHKOM. OnpeneneHus pacxoja BOJAOCINBA C TOHKON CTEHKOM.
BogocnuBel ¢ mupokum mnoporom. OrmpeznenieHHs pacxojia BOAOCIMBA C IIMPOKUM

Bonocnusl MMPAaKTUYICCKOI'O HpO(bI/IJ'IH. OHpeHeHeHHH pacxoaa BOAOCINBaA

MPAKTUYECKOTr0 MPOuIIs.

24,
25.

A

o0k whE

BokoBoe cxkaTre Ha BOJOCINBAX MPAKTHYECKOTO MPOPHIIS ¥ IMHPOKUM ITOPOTOM.
Conpsixenue 0beQoB.

I'mapaBiMKa 10pOKHBIX BOAONPONYCKHBIX TPY0 M MaJIbIX MOCTOB
I'mapaBiyka TOPOXKHBIX TPYO U MaJIbIX MOCTOB, KOCOTOPHBIE COOPYKEHHUS.
MerTopb! rameHus SHepriuu: BoA000IHAs CTeHKa U BOJOOOWHBIN KOJIOIEeL.
JIBr>xeHe rpyHTOBBIX BoA. OCHOBBI pacyeTa JJaMUHApHOW (pUIIbTpALIUK.
Pacuer puapTpyromux HacbIIe.

OCHOBBI THAPOJIOTHH
Kpyrosopot Boibl B ipupoe.
VYpaBHeHHe BOAHOTO OasiaHca.
I'mapaBnrueckas kiaccupuKanus J0pOXKHbIX TPYO.
JlenoBble SIBICHUS HA peKax U HaJle/Iu.
[ToHATHE MUTaHUS U BOJHOTO PEXHUMA PEK.
[TonsATHE NBUXKEHUS HAHOCOB U PYCIOBBIX MPOIIECCOB.



3. MeToauyeckne MaTepHaJibl, ONpeAesIoIIUe NPoLelyPY U KPUTEPHUH OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIIUH NP NMPOBEACHNH NIPOMEKYTOYHOH aTTeCTALMU

KpnTepIm (l)OpMHpOBaHI/IH OILICHOK 110 0TBE€TaAM Ha BOINIPOCHI, BLINMMOJHEHHUIO TECTOBBIX 3agaHui

- OIICHKA «OTJIUYHO» BBICTABIISETCS 00yUYaIOMEMYCs, €CJIM KOJTUYECTBO MPABIILHBIX OTBETOB
Ha Borpockl coctaBisieT 100 — 90% ot obmiero o0bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKA «XOPOII0» BBICTABISICTCS OOYUYAIOUIEMYCS, €CIIU KOJUYECTBO MPABUIBHBIX OTBETOB
Ha Borpockl — 89 — 76% ot 0611ero o0bEmMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YJAOBJIETBOPUTEJBLHO» BBICTABISACTCS OOydYaIOIMIEMYyCs, €CJIH  KOJIMYECTBO
MPaBUIILHBIX OTBETOB HA TECTOBBIE BOMPOCHI —/5—60 % 0T 0011ero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «HEYJO0BJIETBOPHTEIbHO» BBICTABISACTCA OOYYaIOMIEMYCs, €CIIM KOJUYECTBO
MPaBUIBHBIX 0TBETOB — MeHee 60% oT o01ero 00bEMa 3aJaHHBIX BOTIPOCOB.

Kpurtepun ¢popmMupoBanusi o1ieHOK 10 pe3yJIbTaTaM BbINOJHEHHUSA 3aJaHUil

«OTAUYHO/32aYTEHO» — CTaBUTCS 3a padoOTy, BBINOJHEHHYIO IMOJHOCTBIO 0e€3 OImMOOK U
HEJIOYETOB.

«Xopo1Ii0/3a4TeH0» — CTaBUTCS 32 pa0dOTY, BHIMOJTHCHHYIO TIOJTHOCTHIO, HO MPU HATUYUU B HEH
He OoJiee 0/IHOM HerpyOol omIMOKK U OJHOTO HeJ0YeTa, He 0oJiee TPEX HEeI0UETOB.

«Y10BJIETBOPHUTEJIBHO/3a4TEH0» — CTaBUTCS 3a paboTy, eciu OOydYaroIUiCsS TPaBUILHO
BBITIOJTHWJI HE MeHee 2/3 Bceil paboThl WM JOMyCTHS He Ooiiee OAHOW TpyOoil OmHUOKH U JIBYX
HEJ0YeTOB, He OoJiee OHOM Tpy0boil u 0HON HEerpyOol OomMOKHU, He 00JIee TPeX HErpyOBIX ONMIMOOK,
OJTHOW HEerpyOoil OIMOKY U ABYX HEJIOYETOB.

«HeynoBjieTBOpUTEJbLHO/HE 3a4YTE€HO» — CTAaBUTCS 3a paboOTy, €CIM YHUCJIO OIMMOOK H
HEJIOYETOB TPEBLICUIIO HOPMY JUIsl OLIGHKU «YJIOBJICTBOPUTEIBHO» HMIIM MPABUIBHO BBITIOJIHEHO MECHEE
2/3 Bceii paboTHI.

Buowt owubox:

- 2pybbie OwuUbOKU: He3HAHUE OCHOBHLIX NOHAMUL, NPABUI, HOPM, He3HAHUEe NPUeMO8 DeuleHUs
3a0au, owuOKU, NOKA3bIEAIOWUE HENPABUILHOE NOHUMAHUE VCL08UsL NPEOTIOHCEHHO20 3A0AHUSL.

- He2pyOble OWUOKU. HEMOYHOCIU (YOPMYTUPOBOK, ONpedeNeHUll, HePAYUOHANbHBIU 8b1OOP X00a
peuerus..

- Heoouemvl. HEPAYUOHAIbHbIE NPUEeMbl GbINOJIHEHUS 3A0aHUs; OMOeNbHble NOZPeUHOCU 6
dopmynuposke 6b180008,; HebpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurtepun popmupoBaHus OLleHOK 10 IK3aMeHY

«OTINYHO» — CTYIEHT MpuoOpen HeoOXOJUMbIE YMEHUS W HaBBIKH, MPOJAEMOHCTPHUPOBAI
HABBIK NMPAKTUYECKOTO MPUMEHEHUS MOyYEHHBIX 3HAHUI, HE JOMYCTHII JIOTUYECKUX U (DaKTUUECKUX
OIITHOOK

«Xopomo» — CcTyAeHT Tpuodpen HeoOXOAUMbIe yYMEHHS M HaBBIKH, MPOAEMOHCTPHUPOBAI
HaBBIK MPAKTUYECKOTO MPUMEHEHHS TOJIYYCHHBIX 3HAHHM; JOIMYCTUJ HE3HAYUTENIbHBIC OIIMOKU U
HETOYHOCTH.

«Y10BJI€TBOPUTEIBHO» — CTY/ICHT JIOMYCTUJI CYIIIECTBEHHBIE OIITHOKHU.

«HeynoB/1eTBOPUTEJIBLHO» — CTYJIEHT JEMOHCTPHUPYET (parMeHTapHbIE 3HAHUS H3Y4aeMOTO
Kypca; OTCYTCTBYIOT HEOOXOIMMbIE YMEHHUSI M HABBIKH, JOIYIICHBI TPYObIe OIIHOKH.



