[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: MapannH Makcum Anekceesuy

[lomxHocTb: PexTop

Nara nognmcanms: 30.10.2025 14:18:04 IIpraoxeHune
YHUKanbHbI MPOrpaMMHbIA KIKOY:
7708e3a47e66a8ee02711b298d7c78bd1e40bf88 K paboueil mporpaMMe QUCIIHUIIAUHBI

OLHEHOYHBIE MATEPHAABI AAS
IIPOMEXYTOYHOH ATTECTAIIHHA

IO AUCLHUIIAUHE (MOAYAIO)

«'HapaBAHKA H THAPOAOTHSA»

HanpaBAeHHe IIOATOTOBKH / CIIEIITHAABHOCTB

23.05.06 CTpoHTEABCTBO XEAE3HBIX AOpOT,
MOCTOB H TPAHCIHOPTHBIX TOHHEAEH

(K00 u HaumeHoB8aHUe)

HampasnenHocts (poduis )/crienuanu3amnus

anaBAeHne TEXHHYECKHM COCTOSAHHEM
KEAE3HOOJOPOXKHOrIO nNyTH

(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.

@DopMBbI TPOMEKYTOUHOM aTTECTAILlUU: IK3aAMeH (5 cemecmp — ouHoe oOyueHue)

[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




OOy4aronuiics yMmeeT: 3ananus m. 2.2.3
WCIOJIb30BaTh OCHOBHBIC TIOHATHS M 3aKOHBI
THUIPABIUKA W  THAPOJIOTHH  JUIA  PEHICHUS
MPAKTUICCKUX 3amad; MIPOBOTUTH
THIPOMETPUYUCCKUN  pacdeT JUis  OOBEKTOB
TPAHCIOPTHOW HHPPACTPYKTYPHI

OO0yJaromnuiics BIaaeer: 3amanus . 2.2.4
HABBIKAMU TPUMEHECHUS OCHOBHBIX TOHATHH U
3aKOHOB TH/PABJIMKU U TUAPOJIOTHH JJISI PELICHHS
MpeMETHO-TPO(UIIBHBIX 3a/1a4

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

2. Tunosble! KOHTPOJIbHBIE 32AHMS WJIH HHbIE MATEPHAJIbI ISl OL[EHKH 3HAHUN,
YMeHH, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapAKTePU3YyIOLIMX YPOBEHb
copMUpPOBAHHOCTH KOMIIETEH UM

2.1 TunoBbie BONMPOCHI (TECTOBBIE 3aaHUs1) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOI0

pe3yJibTara
Kon n HanmMeHnoBanue OO0pa3oBaTeNbHBIN PEe3yIbTaT
MHJMKAaTOpa JOCTHKECHHS
KOMIETEHINH
OIIK-1.3. [Tpumensier | OOydaroLHiics 3HAET:
€CTECTBEHHOHAy4YHbIE€  METOJbl | METOJbl TEOPETHYECKOTO U HKCIEPUMEHTAIHHOTO MCCICAOBAHUS (DUBHUECKHX
TEOPETUIECKOTO U | 00BEKTOB, IPOLIECCOB U SIBJIICHUH, METOIMKY MPOBEICHUS 1 00pabOTKU pe3yJIbTaToB
9KCIEPUMEHTAIBHOTO (U3MYECKOT0 HKCIIEPUMEHTA B 00JIACTH M'MIPABIMKHI U THIPOJIOTHA
HCCJIETOBAHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJIUT
9KCIIEPUMEHTHl 0  33/JaHHOM
METOJIUKE u aHAIM3UPYET
pe3yIIbTaThI
2.1.1 IllpuMepsI BOIPOCOB

1. OcHOBHOE ypaBHEHHE THAPOCTATUKH U €T0 IPUMEHEHHUE.

2. OcHOBHOE ypaBHEHHE HEPa3PHIBHOCTH U €T0 NPHUMEHEHHUE

3. VYpaBHenue bepHynnu u ero npuMeHeHHe

4, CrocoObI OmUCcaHus ABMKEHUS KUIKOCTH

5.  Pexumsl Te4eHUS )KUIKOCTH.

6. T'mapomexaHmueckoe mnojaodue.

7. PaBHOMepHOE M HEpaBHOMEPHOE JABHKEHHUE )KUAKOCTH B OTKPBITHIX pyCiIax.

8. Kpyrosopot Bozp! B ipupojie. YpaBHEHHE BOAHOTO OanaHca ¥ €ro NpUMEHEeHHeE.

2.1.2 IlpumepbI TECTOB

1. T'unores3a CIDIONIHOCTH MO3BOJISIET PACCMATPHUBATH JKHUIKOCTh IPU aTMOC(HEPHOM JABIICHHUH KaK ...
a) nehopMHPYEMYIO CHCTEMY MATEPHAIBHBIX YACTHII, 00JIAJAIOIIYI0 IOCTOSHHBIM JaBICHUEM
b) nebopmupyeMyro cHCTeMy MaTepHATBHBIX YACTHII, O0JIAIAIONIYIO TOCTOSHHON TeMITepaTypoi

! 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.



c)
d)

a)
b)

c)

Hene(hopMUPYEMYIO CUCTEMY MaTePHAIBHBIX YaCTHUII, HEIIPEPHIBHO 3ATIOTHSAIONINX IPOCTPAHCTBO B KOTOPOM OHA
JIBHDKETCS
JIeGOPMHUPYEMYIO CUCTEMY MaTECPHATBHBIX YaCTHII, HSIPEPHIBHO 3aMOIHSIONIAX MPOCTPAHCTBO, B KOTOPOM OHA
JIBIDKETCS

Kakwve 4acTHIlbl )KUAKOCTH UCIBITHIBAIOT HAUOOJBIICEe HANPSHKCHUE COKATHS OT JCHCTBUS THAPOCTATHICCKOTO
aBJIeHUA?

HaXOJAIINeCs Ha THE pe3epByapa

HAXOJAIINECs Ha CBOOOTHON TIOBEPXHOCTH

HaxoJsmmecs: y O0KOBBIX CTCHOK pe3epByapa

HAXOJAIINECS B IEHTPE TSDKECTH PacCMaTPUBaeMOro 00beMa JKUIKOCTH

Jst oncaHus IBMKEHUS JKUJIKOCTH B THIPABJIMKE HCIOJIb3YIOT CIIOCOOHI ...
ITackans u beprynnu

Herorona u Ilonenu

Jlarpanxa u Ditnepa

Anptiryns u I'pomexu

Hanoprast mrHUS IpH JBIKEHUH PEabHOM KUAKOCTH BIOJH ITOTOKA ...
BCer/1a majgacT

TOPH30HTAFHA

MTOTHIMAETCS M OITyCKAETCS B 3aBICUMOCTH OT BHJa TPYOOIpoBOIa
BCET/1a MOJHUMACTCS

VYpaBHenue bepHyau a1 NoTOKa peanbHOM JKUJIKOCTH MOXKHO OINPEACIIUTD 110 HAJTUYHIO ...
OTJIMYMN B HATUCAHUU HET

MOTEPh HAopa Mo JJIMHE U MECTHBIX MOTEPh

CpeaHel CKOPOCTH U MAKCUMaJIbHOM CKOPOCTH

KOpPpEKTHUBA CKOPOCTH Ol U MOTEPh HAmopa

J1st IpaKkTHYECKOTO OIpEe/IeICHUs] MECTHBIX TIOTEPh Ha PE3KOE PacIIMpEeHHe IPH BBIYHUCICHUU HX 10 (opMyJie
bopaa He HCIONB3yIOT TaKOM MOKA3aTeNb Kak ...

JraMeTp TpyOOnpoBoia 1O PaCIIMPEHUS

JraMeTp TpyOOIpoBo/Ia Mocie PacIupeHUs

JUINHA BOJOBOPOTHOM 30HBI

pacxonq KUAKOCTH

7.
a)
b)
c)
d)

Kunematnuecku momgoOHBIE CHCTEMEI ...

HMHOTJIa MOTYT OBITh TMHAMUYECKH TIOJJOOHBIMH
HHOTJIa MOT'YT OBITh TEOMETPUYECKHU TIOJJOOHBIMU
BCer/la FTeOMEeTPHUYECKH IOT00HEBI

Bcerja JUHAMHUYECKHU IOJ00HBI

OCHOBHOW OCOOECHHOCTBIO THAPABIMYECKOTO pPacueTa TPYOOIPOBOJOB C MOCIEAOBATEIHHBIM COCIMHEHHEM
YYacTKOB SBIISIETCS TO, YTO ...

pacxos ¥ MOTepH Haropa Ha BCEX y4acTKax OJMHAKOBHI;

pacxosbl Ha y4acTKaX CyMMHUPYIOTCSI, a TOTEPH Ha Y9acTKaX OJIMHAKOBEI;

pacxoj ¥ MOTepH Haropa Ha BCEX yIaCTKaxX CyMMHUPYIOTCS;

pacxoJl Ha yJacTKax OAMHAKOB, a IOTEPH HAa y4acTKaX CyMMHPYIOTCS

OnpezneneHne AMaMETPOB TPYO yJaCTKOB MaruCTPali IPH pacueTe Pa3BeTBICHHOTO TyMKOBOTO
TpyOOIPOBO/a BEITIOIHSAIOTCS CIEAYIOIINM 00pa3oMm:

JaMeTPhl BEIONPAIOTCS MAaKCHMaIbHO BO3MOKHBIMH JUISI YMEHBIICHHUS ITOTEPh HAIIOpa B TPYOOIPOBOIHOI
ceTH

JUaMETPhl ONPEAEISIOTCSA B 3aBUCIMOCTHU OT Pacxo/a MyTeM 3aJaHusl 3KOHOMUYECKON CKOPOCTH, IPU KOTOPOH
00111asi CTOMMOCTB BCEX COOPYKEHHH M PacXoJI0B Ha MX IKCILTyaTaluio OyJaeT MUHUMAJILHOM

JUaMETPhl yYaCTKOB MPUHUMAIOTCS OJUHAKOBBIMU U ONPEAEISIOTCS MyTEM 3alaHuUsl SKOHOMUUECKOH CKOPOCTH,
IIPU KOTOPO# 00IIast CTOMMOCTh BCEX COOPYKEHHMH M PAcX0JI0B HA MX IKCILTyaTalfio Oy1eT MUHUMaJIbHOH
JMaMeTpbl BEIOMPAIOTCS] MUHMMAIILHO BO3MOYKHBIMH JUISl YMEHBIICHHSI CTOUMOCTH TPYOOIIPOBOTHOM ceTn

IIpu monenuposanuu no kpurepuro Opyna npy 0OAMHAKOBOM 3HAUEHUU IUNIOTHOCTU U OJIUHAKOBOM g
MacImTaOHBIA KOA(GUIIMEHT AJIs TIepecdyeTa CKOPOCTEH paBeH ...

M;
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11.

)_IJ'IH JOCTUIKCHHA CKATUS [TOTOKA IO BBICOTC CO CTOPOHBI BEPXHETO 6136(1)3 BbICOTa BOAOCIHBA JOJIDKHA OBITh ...

a) p<o0

b) p=0

c) p>0

d p<10

e) p>10

12. ®wusnueckas XapaKTepUCTHKA — yeIbHAs TEINIOEMKOCTh HMEET CIIEyIoIIee 3HAYEHHE TS BOMHBIX 00BEKTOB

Ha 3emJe:

a) peryjiMpoBaHHE TEIUIOBBIX MPOILECCOB

b) cymecrBoBaHue BOJOEMOB U BOJJOTOKOB

C) CcOXpaHEHHeE )KU3HH B BOJAOEMAaX 3UMOM

d) cymiecTBOBaHUE JIETHUKOB U CHEKHOTO MOKPOBA

€) BOMa MEPCHOCHT HAHOCHI, COBEPINAET MEXaHHUECCKYIO M 3PO3HOHHYIO 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 ¥ YKIOH BOJIHOMN MOBEPXHOCTH, M GOJIBIIIE IIEPOXOBATOCTH PyCIia

C) OoJblie TTyOWHA pyciia, MEHBIIIE IEPOXOBATOCTh PYCIa U YKJIOH BOJHOM IIOBEPXHOCTH

d) Gosblire ryOHHA pyciia U [IEPOXOBATOCTh PyC/a, M MEHBIIE YKIIOH BOJHOM MOBEPXHOCTH

€) Ooblile MIEPOXOBATOCTh PYCIIa M YKJIOH BOJHOMN MOBEPXHOCTH, U MEHbIIIE TIyOUHA pycia

14. dusnuveckast XapaKTEPUCTHKA — TEMIIEPATYpa KUIEHHUS UMEET CIIEAYIOIee 3HAYEHUE ISl BOJAHBIX 00BEKTOB Ha

3emie:

a) CyIIeCTBOBaHUE BOJOEMOB M BOJOTOKOB

b) cymecTBoBaHMeE JEAHUKOB U CHEKHOTO TOKPOBA

C) COXpaHEHHE XHU3HH B BOJOEMaX 3UMOM

d) perynmupoBaHHe TEIUTOBBIX TIPOIIECCOB

€) BOMa MEPEHOCHT HAHOCHI, COBEPINAET MEXAHNUECKYIO M SPO3HOHHYIO paboTy

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

a) KIMMaTHYECKHE

b) reomopdonoruueckue

C) THIPOXMMHUYECKHE

d) mnouBeHHBIE

€) CyTOYHBIE KOJEOaHUS UCTIAPEHHSI
T1K-1.3. [pousBonut | OO0yvaromuiics 3HACT:
THAPOMETPHUECKHIA pacueT Ui | OCHOBHBIE 3aKOHBI THAPABIMKH: 3aKOHBI PABHOBECHS W JBHKEHHS JKHUIKOCTH;
00BEKTOB TPAHCIIOPTHON | (DM3HYECKYIO CYIIHOCTH SIBICHUM, W3yYaeMBIX THIPABIHKOM; (OPMBI JIBHKEHHS
HHPPACTPYKTYPHI JKUIKOCTH M YPaBHEHHs, KOTOPHIMH OHM OIIMCHIBAIOTCS, OCHOBBI THAPOJIOTHS H

THAPOMETPHH

a)

a)

b)
c)

a)
b)

c)

2.1.3 lIlpumepsI TeCTOB

Bribepure npaBUIbHBIN BapHaHT yKa3aHUSA OBEPXHOCTHBIX CHIL
CHJIA TSKECTHU U CUJIA HHEPLIUU

CHJIbl MUHEPLIUU U [IOBEPXHOCTHBIE CUJIbI JaBJICHUS
IPAaBUTALIMOHHBIE U KacaTEJIbHbIE K IOBEPXHOCTU CUJIbI TPEHUS
HOpPMAaJIbHbIE U TIOBEPXHOCTHBIE CHJIbI JaBICHUS

ITo kakoii popmyne onpenensiercss KOAQHULUESHT TEMIIEPATYPHOTO paCIIUpEHUsI?
B ) R=t 9 Bme ) By=t
= — Vi = —— - Vi =
VAT V-Ap AV -AT AV -Ap

Kak dpopmynupyercs 3axon [lackansa?
«BHerHee 1aBieHHe, MPOU3BOIUMOE HA JKHIKOCTH, 3aKIOUCHHYIO B 3aMKHYTOM COCYJe, IEpelaeTcs 3TOM
KUAKOCTBIO BO BCE CTOPOHBI 03 U3MEHEHHS
«Teno, morpyxeHHoOe B )KUIKOCTb, TEPSET B CBOEM BECE CTOJIBKO, CKOJIBKO BECUT BBITECHEHHAS UM JKHUIIKOCTb)
«[laBneHne B JO00H TOYKE MOKOSIMICHCS KHUAKOCTH MO BCEM HAIPAaBICHHSAM OJMHAKOBO W HE 3aBHCUT OT
OpHEHTALIUH TIOIIAIKH, HA KOTOPYIO OHO JIeHCTBYET»

XKunkocTb, ABWKyMmIascs BHYTPH TPYOKH TOKa, 00pasyer ...
CTPYUKY

KHUJKYIO 9aCTHITY

JIMHAIO TOKa




d)

a)
b)

c)

a)
b)
c)

3JIEMEHTAPHYIO CTPYUKY

Jnst nuHAMHYecKH MOJOOHBIX cucTeM MacmTad Ko3(hduuneHToB ruapasnndeckoro tperus A u llesu C paBHbI

MacITady CHI af
MaciiTady CKopocTei ay
Macurady JUIMH a

1 (emunwMIIC)

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

crernenu 1,75

2-1i cTeTeHn

1,75...2,0

1-ii crenenu

Hacaznkom Ha3bIBaeTcsi KOPOTKasi HAOpHAs TpyOa, NpU pacyeTe KOTOPOH ...
YUUTBIBAIOTCS TOJIBKO MTOTEPHU IO JJIUHE

YUUTBIBAIOTCS KAK MECTHBIE ITOTEPH, TaK U IOTEPH 10 JTHHE

BCEMHU MMOTEPSIMH HATIOpa IpeHeOpeTaroT

YUYUTBIBAKOTCS TOJBKO MECTHBIC TOTCPU

a)

c)
d)

11.

a)
b)
c)
d)
e)

12.

KoapunnenTs: cxxatus €, CKOPOCTH (p U pacXoAa |l CBA3aH COOTHOLICHHUEM. ..

E=p-9
H=e-@
n=elo
¢=¢-p

Hamnop H npu pacdere KopoTKuX TpyOOIPOBOJOB B CIIydae CTEUYEHHS B aTMOC(EPY pacXoAyeTcs Ha ...

Ha IIPEO0JI0JICHHE TI0TEPh HAIopa MO JUTHHE

Ha IIPEO0JI0JIEHHE TOJILKO MECTHBIX ITOTEPh HAIopa

IIPEOJI0JIEHHE BCEX MOTEPh HAIlopa B TPyOONPOBO/IE M CO3[[aHIE CKOPOCTHOTO HAIIOPA B BEIXOAHOM CEUECHUH
Ha MPeoI0JIeHHE BCeX MOTeph HAlopa B TpyOomnpoBoie

. Tabmnunoe onpexneneHue Moayns pacxoaa K (pacxonHoi XxapaKTepHCTHKHN) IPOU3BOIUTCS B 3aBUCHIMOCTH OT

AnamMeTpa pr6I)I, JUIMHHBI U TUIIA ) KUJKOCTHU
marepualia pr6bl, THIIA XKUAKOCTH U TOJIIIHUHBI CTCHOK
CTCIICHU U3HOCA, TOJIIIMHBI CTCHOK W JJJIMHHBI
AraMeTpa, MaTepuaiia Tp}’6I>I U CTCIICHU €€ U3HOCa

BonocnuBel-BoioMeps! IPUMEHSIOTCS AT . ..

HM3MEPEHUs pacXo10B Ha KPUBOJIIMHEMHBIX Y4acTKaX pycell U KaHaJIoB
HU3MEPEHUs] CKOPOCTEH TEUECHHUSI

BBICOKOM TOUHOCTU U3MEPEHUS PACX0J0B

HU3MEPEHUs PacX0J0B B IIOATOIUICHHBIX YCIOBUAX

HU3MEPEHUs PacX0l0B Ha MIPSIMOJIMHEIHBIX Y4aCTKaX PYCEJ U KaHAJIOB
HU3MEPEHUs 1aBJICHUS

Hayxka, n3y4aroniast BoJHyro 000J04KYy 3eMJIH, €€ CBOWCTBA M NIPOTEKAIOIINE B HEW TPOLIECCH U SIBIEHHS BO
B3aUMOCBSI3H ¢ aTMocdepoii, urocdepoii u bnochepoii, HazpIBaeTCs:

THJPOJIOTHS

THJPOTE0JIOTHS

THIPOMETPHS

rugporpadus

001I1as1 THAPOIIOTHS

. YaneHue Heucnojab3yeMoi 4YacTH BOJIbI U3 BOJOXPAaHUIIUIIA, HA3bIBAETCS

copoc

MOMYCK

HOATIOP

Harop

HaropHbIH GPOHT




14. TunpoTexHIYECKOe COOPYKEHHE B BU/IEC HACKHIIH IS 3aIIUTH TEPPUTOPHN OT HABOJAHEHUIL, HATIPABICHHOTO
OTKJIOHEHUSI IOTOKA BOJIbI, HA3bIBAETCS

a) 3ampyna

b) nmoruna

C) mepeMblyKa
d) oObed

e) namba

15. 3axoHOMEpHBIE IDTAHOBHIE 1e()OPMAIHN PEYHBIX H3ITydHH, HA3BIBAIOTCS

a) MeaHIPUPOBAHHE
b) pycnosoii mporecc

C) pycioBsie qeopManum
d) pycnoBsie 0Opa3oBaHus

€) peuHas rHApaBIHKA

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

Kox n HanmeHnoBaHue
WHIUKATOPa JOCTHKESHHUS
KOMIIETEHIINHU

OO0pazoBareNbHbII pe3ysbTaT

OIIK-1.3. Ilpumenser
€CTECTBEHHOHAYYHBIC METOMBI
TEOPETUYECKOTO H
9KCIIEPHUMEHTAIBLHOTO
HCCIIeIOBAaHUS OOBEKTOB,
NPOLIECCOB, SBJICHUM, IPOBOJHUT
9KCIIEPHMEHTHI 110 3aJaHHOH
METOJIUKE U aHAM3HPYET
Pe3yIbTaThl

OO0yuaromnuiics ymeer:

NPUMEHATh METOJbl TEOPETHYECKOT0 W OKCIEPHMEHTAIBEHOTO HCCICIOBAHHSA
(¢u3HYecKHX  OOBEKTOB, TIPOLECCOB M  SIBJICHHH, INPOBOAUTH  (DU3HYCCKHE
9KCIIEPHMEHTHI 10 33/IaHHON METOJHKE M 00pabaThiBaTh MX Pe3yJbTaThl B 00JIaCTH
THAPABINKH U THAPOIOTHA




2.2.1 Ilpumepsnl 3aganmii
ITocTponTh >mIOpBHI M30BITOYHOIO THUAPOCTATHYECKOTO [aBJICHUS BOABI HA CTEHKH
IUIOTUHBI JIOMaHOT'O OYEpTaHus, W300pakeHHOW Ha pucyHke. OIpeneIuTh CHIIBI
JIABJICHUSI HA | METp NIMPHHBI BEPTUKAJIBHOIN U HAKIIOHHOW YaCTeH TUIOTHHBI U TOUKU UX
MIPUJIOKEHUS, SCITU TITyOMHA BOJIBI h = 7 M, BBICOTa BEPTUKAIBHOM yacTh cTeHBl AB  hag
=4 m; yroa HaksoHa ctensl BC k ropuzonty 30°.

s

2. U3 oTKpBITOrO pe3epByapa, B KOTOPOM HMOJIEPKUBAETCSI HOCTOSIHHBIN YPOBEHb, 110 CTAJIBHOMY TPYOOIpOBOIY
(oKxBHBaNEHTHAs IIepoxoBaTocTh A = 0,1 MM), cocrosiimas u3 Tpy6 pasHoro nuamerpa d U pasmTuaHON ATUHEI |
(d1 =50 mm, I1=5m, d2 =100 MM, |1 =2,5 ™, d3 =75 mm, |1 =3 M) BEITEKaeT B aTMOC(EPY BOA, PACXOT KOTOPOit
Q =10 n/c, Temmnepatypa t = 60°C (puc.1).
Tpebyercs: 1. OnpenenuTs CKOPOCTH IBIKEHUS BOIBI U MOTEPH Hamopa (IO JJIMHE W MECTHBIC) Ha KaXKIOM

ydacTKe TpyOOIpoBOa;

2. YcraHoBUTH BennuuHy Hanopa H B pesepByape;
3. [TocTpouTh HAMOPHYIO U MbE30OMETPUUECKYIO JTUHHUHU.

0 0

Puc. 1

3. Omnpenenuts tuaMeTp TpyOOonpoBoja s nogaqu 15 n/c
BOJBI OT BOJIOHANOpPHOW OamHu B no mnpennpusitust A
(puc. 2) mpu amuHe Tpy6ompoeona | = 1000 M, oTMeTke
ypoBHs Bozbl B 0airHe Hp = 32 M, reoge3ndeckoil oTMETKe
B KOHIIE TpYOOTNpoBOa Z4 = 2 M M cBOOOJHOM Harope He,

2 12 ™, eciut TpYOBI:
a) CTaJbHbIE;

0) MOJMATHIICHOBBIE;
B) acOeCTOIICMEHTHEIE.

0 Lz

Puc. 2

OIIK-1.3. [Ipumensier
€CTCCTBCHHOHAYYHBIC METOAbI
TEOPETUYECKOTO "
9KCIEPUMEHTAIBHOTO
HCCJIETOBAHUS 00BEKTOB,
IIPOLIECCOB, SIBJIECHUM, IPOBOIUT
SKCHEpPUMEHTHl 10 3a/JlaHHOU
METOAMKE M aHAIH3HUPYeT
pe3yIbTATH

OOyJaromniuiics BIajcer:

HaBbIKAMU TMPUMEHEHHS METOJOB TEOPETHUYECKOTO U  JKCIEPUMEHTAIHLHOTO
nccienoBaHus GU3NIECKUX 00BEKTOB, MMPOIIECCOB U SBJICHHA, HABBIKAMH TIPOBEICHHSI
(hU3UYIECKHUX DKCIICPUMEHTOB 10 3aIaHHON METOIMKE U 00pabaThIBaTh UX PE3YJIbTATHI
B 00J1aCTH THAPABINKHU U TUAPOJIOTUN

Ioozaoaua 1

1 Per

Bl _1Pe

2.2.2 Ilpumepsl 3aganmii

Keiic — 3aganne 1.




Puc.1

MaHOMETp Ha MOBEPXHOCTH 3aKPBITOTO COCY/a, HAMOJHEHHOrO BOJOH MI0THOCTBIO p = 1000 kr/M® nokasbisaeT
nasnenue py = 0,06 krc/cm?. Ha rimy6une h = 1,4 M k cocyly IpHCOEIUHEH MBE30METP ¢ aTMOCHEPHBIM JABICHUEM Pary
= 10° I1a Ha cBOGOIHOM NOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO NaAeHUs IPHHATE paBHBIM 10 M/c?. Dmropa H36EITOYHOTO
JTABJICHUS HA TUIOCKYIO BEPTHKAIBHYIO cTeHKY BC nmeer Bu:

a) By
el é \

b) o

c)
d) B -
r%

Ioozaoaua 2

MaHOMeTp Ha IOBEPXHOCTH 3aKPBITOTO COCY/a, HAMOJHEHHOTO BOJOH MIOTHOCTHIO p = 1000 kr/M® nokasbisaeT
nasnenve pm = 0,06 krc/cm?. Ha rory6une h = 1,4 M K cocyay IPHCOEIMHEH MHE3OMETP C aTMOC(EPHBIM JaBJIEHHEM
Par = 10° Tla Ha cBO6GOHOM MOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO NIaJIeHUs PUHATE paBHbIM 10 M/c?.

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

Liil L

L

L

[

Iy

Ioo3aoaua 3

MaHOMETp Ha IOBEPXHOCTH 3aKPBITOTO COCY/a, HAMOJHEHHOTO BOJOH MI0THOCTBIO p = 1000 kr/M® nokasbisaeT
nasnenue py = 0,06 xkrc/cm?. Ha riry6une h = 1,4 M k cocyy IpucOeqMHEH Tbe30METP C aTMOC(EPHBIM JABIEHUEM  Pamy
= 10° I1a Ha cBOGOIHOI TOBEPXHOCTH. Y CKOpEHHE CBOOOHOTO NMaAeHHUs MPHHATH paBHbIM 10 M/c2,




Beicora moausTHs Boasl hp B mee3ometpe (puc. 1) cocrasmuser M. OTBET BBECTH C TOYHOCTBIO JI0
LEeJIOro YKca.

Keiic — 3apanne 2.

Iloozaoaua 1

i
Ahp

1

0| - L'I.}JL-/ : (8]
= 1 _"Q
Puc 2.

[epemnanx ypoBHeit B mbe3omeTpax 1o cyxeHus (D1 = 0,1 m) u B y3xoit ropioBune (D2 = 0,05 M) B TpyOe
KPYTJIOTO CEUCHNs, B KOTOPOH ycTaHOBIICH BogoMep BenTypu, cocrasmster 0,4 M. YckopeHHe CBOOOAHOTO IMaAeHUS
npuHATh paBHeIM 10 M/c?, = 3,14. IIpu BXoJie B y3KYIO FOPJIOBUHY BOAOMEPA, IPUBEIEHHOIO Ha PUC. 2,

a) dacTh MOTCHIUAIBHON SHEPTHH MOTOKA KUAKOCTH IIEPEXOIUT B KHHETHYECKYIO;
D) wacTe KMHETHYECKOI SHEPTHH TOTOKA KHIKOCTH MEPEXOIUT B MOTCHIIUATBHYIO;
C) MeXaHHYeCKasi YHEPTUs MOTOKA KUAKOCTH CYIIECTBEHHO BO3PACTACT;

d) He MPOUCXOAUT U3MEHEHHSI MEXaHUYCCKOW IHEPTHU MOTOKA KHUIAKOCTH.

Iloozaoaua 2

[epenanx ypoBHe#i B mbe3oMeTpax a0 cyxeHus (D1 = 0,1 m) u B y3xoit ropiosute (D2 = 0,05 M) B TpyOe
KPYTJIOTO CEUeHHs], B KOTOPOH ycTaHOBIICH BojoMep Bentypu, cocrasmster 0,4 M. YckopeHHe CBOOOAHOTO ITaAeHHS
npuHATh paBHeIM 10 M/c?, = 3,14. Ha puc. 2 NOCTeleHHOE PACLIMPEHME HA3hIBAETCSL. ..

(HammcaTh OTBET)

Iloozaoaua 3

Ilepenan ypoBHe#t B mbe3omeTpax 10 cyxxeHus (D1 = 0,1 m) u B y3koii rop;ioBune (D2 = 0,05 m) B TpyGe
KPYTJIOTO CeueHusi, B KOTOPOH ycTaHOBIIeH BojoMep Benrtypu, cocrasisier 0,4 M. YckopeHne cBOOOIHOTO HaICHUs
npuHATh paBHbM 10 M/c?, = 3,14. HaiiTu pacxojt sHAKOCTH B TPyOe, OTBET 3aIUCATh B JI/C, C TOYHOCTBIO JI0 JECATHIX.

Keiic — 3apanne 3.

Iloozaoaua 1

Puc. 3

Hacoc npoussogutensHocThio Q = 0,03 m/c® 3a6upaer Boay u3 Oacceiina. J[muHa BeachIBaromeil TpyOsl Hacoca
I=10m, auametp TpyOb1 d = 200 MM, JTaBIeHHE Ha BXOIE B HACOC Poax = 0,06 MITa. TpyGOmpOBOA COMEPKUT IPUEMHBIH
KianaH ¢ ceTKor (Ex = 6) U OJHO CBapHOE KONEHO (Exon = 2). Koadpdumment conporusnenus A = 0,02. Yckopenue
cBOGOJIHOTO MazieHus NPHHATE paBHbIM 10 M/c?, T = 3,14, miotHoCTs Boas! 1000 kr/m®,

B cedyeHHMH NPHUBEICHHOTO Ha pHC. 3 TPyOONPOBOIA, PACIIOIIOKEHHOM HEMOCPESACTBCHHO IEPel HAacocoM,
JTaBJICHUE!

a) MeHblIe aTMOC(HEPHOTO;

b) Gonsiue armocdepHoro;

C) paBHO aTMOC(EPHOTO;

d) pasHo 0.




Iloozaoaua 2

Hacoc npoussoaurensrocThio Q = 0,03 M/c® 3a6upaet Boxy u3 Gaccelina. J[mMHa BcacklBarollel TpyObl Hacoca
I=10m, auametp TpyOb1 d = 200 MM, aBICHHE Ha BXOIE B HACOC Puac = 0,06 MITa. TpyGOnpoBOA COACPKUT MPUSMHbIH
Kiamad ¢ ceTkoi (&x = 6) M 0fgHO cBapHOE KOJIEHO (&xon = 2). Koadduument conporusnenus A = 0,02. YckopeHue
CBOGOJIHOTO Ma/ieHUs PUHATHL paBHbIM 10 M/c?, T = 3,14, mnotHocTts Boasl 1000 kr/me,

Hacoc, mpencraBneHHbBli Ha puc. 3, NOJHUMAaeT >XUAKOCTb U3 pe3epByapa 3a CYeT BO
BCachIBaIOIIEM MaTpyOKe. Brincars npaBUIIbHBIN OTBET.

Iloozaoaua 3

Hacoc npoussoautensHocThio Q = 0,03 M/c® 3a6upaet Boy U3 Gacceiina. J{nuHa BecachlBarollei TpyObl Hacoca
I=10m, auametp TpyOsI d = 200 MM, JaBIeHHE Ha BXOIE B HACOC Poax = 0,06 MITa. TpyGONPOBOA COMEPKUT TIPUEMHBIH
KJjamaH ¢ ceTKo# (Ex = 6) m ogHO cBapHOE KOJCHO (Exon = 2). Koadpdrmment conporusnenns A = 0,02. Yckopenue
cBOOOTHOTO MaICHHS IPUHATH paBHBIM 10 Mm/c?, = 13,14, miotHocTh Boabl 1000 Kxr/m°.

HorycTrmas BEICOTa YCTAaHOBKH Hacoca HajJ ypOBHEM BOABI B OacceliHe paBHa M. OTBeT BBEeCTH
C TOYHOCTBIO JI0 NECSTHIX.

I1K-1.3. IIpousBonut | OGyuarouiicsa ymeer:

THIPOMETPUYECKUH pacueT Uil | MCIOJIb30BAaTh OCHOBHBIE OHSTHUS U 3aKOHBI THIPABINKU U THAPOJIOTUH JIJIS PEILICHUS
00BEKTOB TPAHCIIOPTHOM | MPAKTHYECKUX 3a]ad; IPOBOAMTh T'HIPOMETPHYECKUN pacueT i OOBEKTOB
UH(PACTPYKTYPHI TPaHCIIOPTHOW MH(PPACTPYKTYPHI

2.2.3 IlpumMepbl TECTOBBIX 3a/IaHUH
1. Omnpenenuthb IWIOTHOCTb KUIKOCTH, OTYYCHHYHO CMEIIMBAHUEM JBYX XKuakocteii p1=880 kr/m?; pp=900 kr/m?,

c obvemamu V=20 1 u Vo=100 1.

a) 850 kr/ms;
b) 897 kr/m3;
c) 900 kr/m®;
d) 986 kr/iv®.

2. Yemy paBHO THAPOCTaTHYECKOE JABJICHHE B TOUYKE A, €CIIM OHA 3ariy0JeHa Ha pacCTOSHHUU 2 M OT CBOOOTHOM
MIOBEPXHOCTH, HA KOTOPYIO JeicTByeT AaBieHue paBHoe 2 klla. TIIOTHOCTH KHUIKOCTH TPHHSATH PaBHOMN

1000 xr/m®.
a) 19,62 xlla
b) 31,43 klla
c) 21,62 «klla
d) 103 kIla

3. Cuna u30BITOYHOTO TIMAPOCTATMYECKOTO [ABJIEHUA HA TOPU30HTAILHYIO HPAMOYTONbHYIO IUIOIAAKY (IHO
COCYy/1a) B OTKPLITOM cOCyJle OyeT PaBHa ... PK CIEAYIOMUX HCXOAHBIX JAHHBIX: ILIOMAKA 3arTy6leHa B BOLY
Ha 2 M M MIMeEeT IO 2 M2,

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

4. VYpoBeHb KHUIKOCTH B TpyOKe [InTto mogussncs Ha BeicoTy H = 15 cM. UeMy paBHa CKOPOCTH JKUAKOCTH B
TpyOOIpOBO/IC

a) 2,94 m/c;

b) 17,2 m/c;

c) 1,72 m/c;

d) 8,64 m/c.

5. Kaxkum Oyzner uucio PefiHonbpca, eciu ckopocTth xuakoctd V =10 M/c, BHYTpEeHHHI TUaMeTp TpyOompoBoaa
d =10 MM, kuHeMaTHUeCKui KO3(PHUIUEHT BA3KOCTH xuakocTd v =10 cCt?

a) 10

b) 1000
c) 100
d)

e) 10000

6. Ecnm anuma tpy6omposoga 200 M, pacxon xuaxocta 0,10 m%/c, nuamerp Tpy6s1 0,25 M, a koddduuuent
THIIPAaBINYECKOro TpeHus cocrariseT 0,06, To moTepu MO JUIHHE U MOTOKA KUIKOCTH PaBHHI ... Hamwmmure
OTBET.

7. Kos(pdHUIMeHT rHapaBIMYecKoro TPEHMs s HOTOKA >KMAKOCTH IPH pacXoie KHAKocTH pasHoM 10 cm¥/c,
nuameTpe Tpy6sl 2 cM 1 kKoddduuuentoM Baskoctu 10~° M%/c coctapnser. .. Hanumure oTBeT.




8.

a)
b)
c)
d)

9.

Ecmu Sarﬂy6H€HI/I€ BHYTPCHHETO HWIMHAPHUYICCKOTO HAaCca/lKa 110 YPOBEHb BOJAbI COCTABIACT 1 M, a CKOpPOCTb
HCTEeUYCHUS 5 M/C, TO U30BITOYHOE JaBJICHUEC HaJd MMOBEPXHOCTHIO BOAbI B 3aKPBITOM Oake paBHO klla.
15,3

30,6

7,7

77

JuameTp oTBepcTHs B pe3epByape paBeH 10 MM, a JMaMeTp UCTEKAIOIIEH Yepe3 3TO OTBEPCTUE CTPYH PABEH &
MM. UeMy paBeH KO3(DDUITUCHT CKATHS CTPyH?

BapuanTts! oTBeTa:

1. 1,08;

2. 1,25

3. 0,08;

4. 08.

10. Bpems onopoxHEeHHs IPSIMOYTOJILHOTO 0aka NpH MPHUCOEIMHEHUH K OTBEPCTUIO Hacaaka BeHTypu mpu npounx
HEU3MEHHBIX XapaKTePUCTHKAX ...

a) yBEJIUYHUTCS

b) ymenbmurcs B 1,15 pasza

C) He U3MEHHTCS

d) ymenbiiuTes B 1,32 pasa

11. Tlepemax ypoBHel BOIB MEKAY OakaMu paBeH 2,5 M, a AuaMeTp oTBepCcTHs 5 cM. Pacxom BoAbI IpH UCTEUCHUN
U3 MaJIOT0 OTBEPCTHUS B CTEHKE OTKPHITOrO OaKa MpY COBEPILIEHHOM CXKaTHH U UCTEYSHUH I10]] YPOBEHb
paBeH m3/c.

a) 0,0099

b) 0,0085

c) 0,017

d) 0,019

12. T'eomerpudeckuii Harop Ha TpeyroiabHOM Bogociuuse 0,4 M, pacxo, MPOXOISIINN Yepe3 BOAOCIHB MO
topmyne ToMmcoHa, paBeH m/c.

a) 0,284

b) 1,142

c) 0,142

d) 2,842

IK-1.3. [IpousBonut | OOyvaromMiics BIaJceT:
THIPOMETPUUYECKUI pacueT AJs | HaBbIKAMH NMPHMEHEHHsS OCHOBHBIX IMOHSITHH M 3aKOHOB TMIPABIHKH M THIPOJIOTHH
00BEKTOB TPAHCIIOPTHOH | AJIS peIeHHs IpeIMEeTHO-IPO(MIBHBIX 3a/1a4
UH(PACTPYKTYPHI
2.2.4 TlpumepsI 3agannii

1. Tlpu rugpaBIyYecKOM HCHBITAHUU TpybompoBojaa, umetoniero auamerp d = 200mm u gauny | = 200 M,
n30BITOYHOE JaBlIeHHE BOABI B TpyOe momusTo 10 P1 = 4 MIla. Koaddummenr od6bemMHOro cxxartust BOJIbI
Bv = 0,0005 1/MIla. JledhopManusi CTEHOK HE Yy4UTBIBAaeTCs. TpeGyercss OmpenenuTh: 00BEM BOABI MPH
aTMoc(epHOM JIaBJICHNH; 00BEM BOJIBI, KOTOpasi Oblia J0OaBIeHa, 4TOOBI ITOBBICHTH aBlICHUE B TPYOOIIpoBOe
10 P1.

2. TlpsmoyronsHas miactuHa pasmepoM 600x300 MM CKOJNB3UT MO CIOK TIMIEPHHA TOMIMHOW O = 5 MMm.
KunemaTnueckas BI3KOCTh TiiepuHa V = 9,7 cm?/c, wiotHocTs P = 1245 kr/m3. Onpenenuts kakyio cuny F
HYXHO MPWJIOKHTH K IUTACTHHE, YTOOBI €€ CKOPOCTh CKOJILKEHHUS paBHsAIach 1 M/c.

3. B U-o0pa3Helii cocyn HamuThl pTyTh M Boja. JIMHMS pasnena XHUIKOCTEH DPAacIioJIoKeHA HIDKE CBOOOIHOM
TIOBEPXHOCTH PTYTH Ha 8 cM. OrpenenuTs pa3HOCTh yPOBHEW B 00€HX YacTsAX cOCyna. Y IeNbHbIH BEC BOJABI U
PTYTH COOTBETCTBEHHO paBHbL: 9,81 kH/M3, 132,85 kH/ME.

4. Ecnu anuaa tpy6omposoxa 200 M, pacxox xuakoctu 0,10 m%/c, numamerp TpyOs 0,25 M, a kod(hdumeHt
THIpaBIHYecKoro TpeHus cocranister 0,06, To moTepu MO AJHHE JJIS TOTOKA )KUAKOCTH PaBHHI ...

5. Ko>(pdHUMEHT THAPABIMYECKOrO TPEHHMs I MOTOKA >KMAKOCTH IIPM pacxoje »uiakoctd pasHom 10 cm®/c,
nuameTpe TpyObl 2 cM 1 kodpduuuenTom sazkoctu 1076 m%/c cocrasnser. ..

6. Ecnu ckopocth nporekaromieidl B TpyOe uakoctu cocraisieT 1,5 m/c, mmHa Tpyosr 400 M, ko3 duireHT

rupasiyeckoro tpeHus 0,03 u morepu 1o JUIMHE COCTaBIISIOT 4 M, TO TMaMeTp TPYOBI paBeH ...




7. Omnpenenuth MOTEPIO HAIOpa Ha BHE3AIMHOE paclIMpeHue motoka (puc. 3), ecnu IS, 2
M3BECTHBI TIOKa3aHus nbe3ometpoB hy = 16 cm, hy = 30 cm, quamerper d1 =20 mm, dp [ — —|— — + |
=50 mm, pacxox Q =1 xi/c. ; 5

Puc. 3

8. Omnpenenure CKOPOCTh MCTEYEHUSI BOJBI B aTMOC(EPY W3 MaJIOTO OTBEPCTHS B CTEHKE OTKPBHITOro Oaka MpH
COBEpPILIEHHOM C)KaTHH, €CJIU 3arily0JIeHHE ero 1101 YPOBEHb BOABI 3 M.

9. Pacxoj Bojbl PM UCTEYEHUH O] ypoBeHb, paseH 0,014 m%/c, a nuameTp oTBepcTHs cocTaBnser 5 cM. Haiiure
mepenaa ypoBHEH BOIBI IPH MCTCUSHUH M3 BHEIIHETO MIIMHIPUIECKOTO HACaIKa, PACIIONOKEHHOTO B CTEHKE
OTKPHITOTO 0aKa, Ipy UCTEYCHUH TI0JT yPOBEHb.

10. [IBa 3aKkphITBIX OaKa COeIMHEHBI IIPOCTHIM JITMHHBIM TPYOOIPOBOJOM MOCTOSHHOTO auameTpa 150 MM (Moxyis
pacxoma K = 160,62 n/c), pacxox Boasl cocTaBisieT 45 /c, mepenaz ypoBHeH B 0akax paBeH 6 M, H30BITOYHOE
JIaBIICHUE HaJl YPOBHEM JKUIKOCTH BO BTOpoM Oake coctasiuser 0,5 at™, amuna TpyoonpoBoaa 150 m. Haligure
N30BITOYHOE aBJICHUE HAJl YPOBHEM JKHJIKOCTH B IIEPBOM OaKe .

11. YcraHoBuTh, OyAET JIM MPOUCXOAUTH Pa3MBIB WIN 3aWJICHHE KaHalla TparelenJajJbHOTO ONEepPEeYHOro CeYeHHs
IIPU CJIEAYIOMIUX YCIOBHSIX:

a) Korja mupuHa pycia mo 1ay b = 1,4 M; ko3¢ dunuenT 3anoxxeHns 0TkocoB M = 1,0; pacueTHbIH pacxo Q
= 0,88 M%/c, IOTOK BIEYET CpeHenecyanble HAHOCK, a IIyOuHa motoka h = 0,8 M.

6) b=0m m =15 h = 1,0 M; pycio OpopeITO B MIOTHEIX JIECCOBHAHBIX IpyHTax, 2,1 M%/c; HAHOCHI KPYyITHO
TIeCUaHbIC;

B)b=0m m=15; h=0,9 m; pycio ykpemieHo KIaakoi 13 OOBIKHOBEHHOI'0 KUPIHYA HA [[EMEHTHOM PacTBOPE,
HaHOCHI CO CPeTHAM AnuameTpoM dacTtui d., = 0,4 Mmm; Q = 1,3 mM%/c.

12. Onpenenuts CPEeAHIOI CKOPOCTh U PacXo[l IIOTOKA B KaHAJIE, €CITH H3BECTHBI:

a) ykioH nHa | = 0,0025; mupuna pycia mo aay b = 0,8 M; k03)GHUIHEHT 3aI0KeHHS 0TKOCOB M = 1,5; ko3 durmesT
urepoxoBaroctd N = 0,011; a rry6rHa paBHOMEPHOTO ABMKCHUS TTIOTOKA 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 JBHKEHUH IPYHTOBOTO ITOTOKA U3BECTEH YKJIOH MTOJICTUIIAIOIIETO BOAOHEPOHUIIAEMOT'O CIIOS
i = 0,04, pacxog Ha 1 mor.M mupunbl motoka = 0,018 n/c u rnybuna motoka hy = 2,8 m. Onpenenuts
K03 punKeHT GUIBTPALUH TPYHTA.

14. TIpoekTupyeMblil TOPU3OHTAIBHBIN OTCTOHHUK, IPeAHAHAYCHHBIN IS BRIACICHHUS U3 IPUPOIHON BOIBI IyTEM
TPaBUTAIMOHHOTO OCAKICHHUS COACPKAIIUXCA B HEHl BO B3BEMICHHOM COCTOSHHH YAaCTHI[ C IDIOTHOCTHIO
OoJbIeld, YeM IIOTHOCTh BOJBI, JOJDKEH MMeTh miyouny H = 4,2 M w mupuny B = 6 M npu 3amaHHON
MIPOU3BOTUTEITHHOCTH Q =94,5 n/c. Tpebyercs onpeAeTNTh HECOOXOTUMYIO IIIHHY OTCTOMHUKA L 1y
MTOJTHOTO OCAXKJCHHS YaCTHII, THAPABIMICCKON KPYITHOCTBIO @ = 0,5 Mm/c.

15. TlocTpouTh KPHUBYIO NEHPECCHU U ONPEACTUTH (PUIBTPAIIMOHHBIA pacXox Ha | MOT.M OJHOPOIHOM 3eMIITHOU
IUIACTUHBI, PACIIONIOKEHHOW Ha FOPU30HTAILHOM Bojoymope, eciid = 11 m, hgs=10M, b =8 M, m1 =3 m, mp =
2 m, k=0,0004 cm/c, hps =2 m.

2.3. IlepeyeHb BONPOCOB Al MOATOTOBKH 00y4AaIOIIMXCH K NPOMEKYTOYHOH aTTeCcTaluN

I'mapocraruka

1. OcHoBHbIE (Pu3NUecKue cBoMcTBa kuaAKocTel. CKUMAaEMOCTh KUAKOCTH. BszkocTh n
BHYTPEHHEE TPEHUE B JKUJKOCTH.

2. I'mapocraTudeckoe AaBiIeHUE U €70 CBOMCTBA.

3. [Tpubopsl, u3Mepstomye AaBiaeHrne. EquHuIbI n3Mepenus 1aBieHusl.

4. OcHOBHOE ypaBHEHHE T'MAPOCTATUKHU U €r0 T€OMETPUUYECKNN U SHEPTE€TUYECKUI CMBICIL.

S. AGcomtoTHOE, M30BITOYHOE M BaKyyMMeTpuyeckoe naBieHue. IIbezomerpuueckuid,
TUAPOCTATUYECKUN HAIIOP.

6. Mopenb umeanbHON (HEBSI3KOM) KUIAKOCTH. AOCOMIOTHBIH M OTHOCHUTEIBHBIA TTOKON
(paBHOBECHE) KUAKUX CPEI.

7. Cuna naBneHMs )KUIKOCTH Ha INIOCKHE TOBEPXHOCTH.

8. Cuna naBneHus )KUIKOCTH Ha KPUBOJIMHENHBIE TOBEPXHOCTH.

9. HansonHoe nnaBanue ten. OCTOMYMBOCTD TUIABAIOIINX TEJ, LIEHTP JaBJICHMUSL.

I'mapoaunamuka




1. [TonsaTue 06 yCTaHOBUBIIIEMCS U HEYCTAHOBUBILIEMCS TBM)KEHUH KUAKOCTH. JIMHUS TOKa
U DJIEMEHTapHas CTpyHKa.

2. [ToToKM KUIKOCTH, pACX0]1 U CPEAHSS CKOPOCTh MOTOKA.

3. YpaBHEHHE HEPAZPHIBHOCTH HEC)KUMAEMOW JKHIKOCTH.

4, VYpaBHenue bepHyinu 115 UeanbHOM KUIKOCTH.

5. VYpaBHenue bepHyiuiu 1715 BA3KON KUJIKOCTH.

6. ['eomeTpuyeckuii M SHEPreTUYECKUd CMBICT ypaBHEHUS bepHymwiud Ui peaibHOM
KUJKOCTH.

7. [TonsiTe 0 paBHOMEPHOM M HEPAaBHOMEPHOM JIBH)KEHUSX HAIOPHOM M O€3HaIOpHOM
JBUKEHUSX KUIAKOCTH.

8. IM'mppaBnuueckue CONPOTHUBIICHUS. IM'uppaBnuyeckue AJIEMEHTHI MOTOKa.
I'mppaBinueckuii yKIIoH.

9. OcHOBHOE ypaBHEHHE PABHOMEPHOTO JBUKEHUS KHUIKOCTH.

10.  Pexxumsl nBuxkeHus xuakoct. Kputuueckoe uncno Peiinonbca.

11. [TogoOue ruapoMexaHUIECKUX TPOIIECCOB.

12.  Pacxon u cpenHsis CKOPOCTh JJaMHHApHOTO MoToka. Pacnipenenenue ckopocreid. [Torepu

Haropa Ha TpeHHE IPH JIAMUHAPHOM pexXHUME.

13. Pacmpenenenue cCKOpPOCTEH W MOTEpU HAMOpa MO JJIUHE MPH TypOYJIEHTHOM peXHME B
TUIPaBIMYECKU IVIAJIKUX TpyOax.

14.  Tlorepu Hamopa Ha TpeHUE NIPU TYPOYIEHTHOM PEKUME C YUETOM IIEPOXOBATOCTH.

15.  Beruucnenue ko3dduiuenta lapcu.

16.  MecTHble ruApaBINYECKHE COTPOTUBIICHUS.

17.  VYpasuenue llle3u. Koapdumment [le3u.

Hcrevenune :KMIKOCTH Yepe3 OTBEPCTHS, HACA/IKH, BOAOCIUBDbI. 'HApaBIMYeCKHI NPBIAKOK H
conpsi:xeHue 0beoB

1. Buapl nacagok. O6nactu UX MpUMEHEHHSI.

2. Hcredyenune KUIKOCTH U3 OTBEPCTUI M HACAIOK MPH MOCTOSIHHOM Harope.

3. Hcredenne )XUIKOCTH U3 OTBEPCTHI NIPU IEPEMEHHOM HaIope.

4. JIBI>KeHHE OKMJIKOCTM B HANOPHBIX TPyOONpOBOJaX MpHU  MOCIEI0BATEIbHOM
COECIUHEHHH.

S. JIBM>KEHME KHUJIKOCTH B HAIIOPHBIX TPYOOIPOBOJIaX MPU MapajieIbHOM COECMHEHUH.

6 Pacuer cudona.

7 Pacuer xombiieBoro TpyoomnpoBo/ia.

8. HeycranoBuBmieecs NBUKEHUE KUIKOCTH, THIPABIMYECKUN yaap.

9 PaGora runpaBinueckoro TapaHa.

10.  PaBHOMepHOE JIBMKEHHUE KUAKOCTH B OTKPHITHIX pyciax.

11.  TI'mapaBnuyeckuii mokaszaresib pycia.

12 Pacuer KOJIEKTOPOB pabOTAIOIIMX HETIOJHBIM CEUYECHHEM.

13. Jlomyckaemble cpelHHEe CKOPOCTH PABHOMEPHOI'O IOTOKA.

14.  VYcraHoBuBIIeecs HEPaBHOMEPHOE IUIAaBHO H3MEHSIOIIEECS JIBUKEHHE >XKMIKOCTH B
OTKPBITBIX pycliax.

15.  VYpaBHeHHME YCTaHOBHBILIErOCS HEPAaBHOMEPHOI'O IJIABHO HM3MEHSIOUIETOCS JBUKEHUS
XKHUJKOCTU B IPU3MATHUECKOM pyClIe.

16. CrniokoitHoe, OypHOE U KPUTUYECKOE COCTOSIHUE TIOTOKA.

17.  T'mppaBanueckuil npbbkok. ONpeneneHue napaMmeTpoB rupaBIndeCcKOro MpbIXKKa.

18.  Bwuapl ruipaBIndYeCcKUX MPBIKKOB.



19.  I'paduk npbsiKKOBOIM QYHKITUH.

20. Bogocnusel. Knaccudukarus BOIOCIUBOB.

21.  BonxocnuBbl C TOHKOW CTEHKOH. OnpeeneHus pacxoa BOAOCINBA C TOHKON CTEHKO.

22.  BopocnuBbl ¢ mupokuM mnoporom. OrpeneneHus pacxoja BOJOCIUBA C HIMPOKUM
MTOPOTOM.

23.  BomocmuBel  mpaktuueckoro mpodwis.  OmpeneneHuss — pacxoia  BOJIOCIHBA
MPAKTUYECKOTO TPOQHIISL.

24.  BokoBOe€ c)KaTHe Ha BOAOCIIMBAX MPAKTHYECKOTO MPOQHIIS U IIMPOKUM TOPOTOM.

25. Comnpsixenue 0be¢oB.

I'mapaB/iiMKa 10POKHBIX BOAONPOIYCKHBIX TPY0 M MaJIbIX MOCTOB
I'uapaBnrka TOPOKHBIX TPYO U MaJIBIX MOCTOB, KOCOTOPHBIE COOPYIKEHUSI.
MeTopl raimeHus SHEpruH: BOA0OOIHAS CTEHKA U BOJOOOWHBIN KOJIOIEL.
JIBr>xeHHe rpyHTOBBIX BoA. OCHOBBI pacyeTa JJaMUHApHOW (pUIIbTpaLuy.

A

Pacuer punpTpyromx Hachimen.

OCHOBBI THAPOJIOTHH
Kpyrosopot Bozbl B pupoe.
VYpaBHeHHe BOJHOTO OayiaHca.
IManpaBnuueckas KiacCupUKanus JOPOKHBIX TPYO.
.HGI[OBI)IC SABJICHUA Ha pCKaxX U HAJICIU.
[ToHsiTHE MUTAHUS ¥ BOJHOTO PEKHUMA PEK.

oo, whE

ITonsaTHe ABMXXEHUS HAHOCOB U PYCIOBBIX TTPOLIECCOB.

3. MeToauyeckne MaTepualibl, ONpeaesionue NpoueIypy U KpUTEPUH OlleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIIMH NIPH NIPOBEACHUH NIPOMEKYTOYHOM aTTeCTALNHU

Kpurepun ¢popMupoBaHusi OLIEHOK 110 0TBETAM HA BONPOCHI, BHIIOJHEHHIO TECTOBBIX 3aJaHUH

- OIICHKA «OTJIMYHO» BBICTABIIICTCS 00YUaIOIIEMYCsl, €CIIN KOJIMYECTBO PAaBUIILHBIX OTBETOB Ha
Borpockl coctaisier 100 — 90% ot obriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OLICHKA «XOPOIII0» BBICTABISETCS 00YUYAIOIIEMYCsl, €CIIH KOJIMYECTBO MTPABMIIBHBIX OTBETOB Ha
Borpockl — 89 — 76% ot o0miero o0bEéMa 3aJaHHBIX BOITPOCOB;

- OIICHKa «YIOBJIETBOPHUTEJIBHO» BBICTABISECTCS OOYYAIONIEMYCS, €CIH KOJUYECTBO
MIPABWJIBHBIX OTBETOB Ha TECTOBBIC BONPOCHI —/5—60 % oT 001Iero 00bEMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKAa «HEY/OBJIETBOPHUTEIBHO» BBICTABIACTCS OOYYAIOIIEMYCs, €CIH KOJIUYECTBO
MPaBUIILHBIX OTBETOB — MeHee 60% oT o0111ero 00bEéMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popmupoBaHus OLIEHOK 110 Pe3y/JIbTATAM BbINOJTHEHUS 3aJaHUH

«OTIMYHO/32a4TEH0» — CTaBUTCS 3a paboTy, BBINOJIHEHHYIO IIOJHOCTHIO 0€3 OmmuOOK U
HEJ0YETOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 padOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HAJTUYUU B HEH
He OoJiee 0/1HOM HerpyOoi oIMOKK U OHOTO HeJJ04eTa, He OoJiee TpeX HeI0UEeTOB.

«Y/10BJI€TBOPUTEIbHO/32a4TE€H0» — CTaBUTCS 3a paboTy, ecid OOyJarolmuics MpaBUIIBLHO
BBINOJIHWI HE MeHee 2/3 Bcedl paboThl MM JOMYyCTHJI He Oosee OfHOM rpy0oil OmMOKH U JIBYX



HE/I04eTOoB, He Oosiee 0 HOU Tpy0oil U oqHON HerpyOoil omuoOku, He Oojee TpeX HerpyoObIX OIIMOOK,
OJTHOM HErpyOo OMIMOKHU U ABYX HEJO0UYETOB.

«HeynoBJieTBOpHUTEJIBLHO/HE 32a4TEHO» — CTABUTCA 32 PabOTY, €CIIM YHUCIIO OMHUOOK M HEJOYETOB
MPEBBICHIIO HOPMY JIJISl OIICHKH «yJOBJICTBOPUTEIHHO» WU MPABUIBHO BBHIMOJIHEHO MeHee 2/3 Bcei
paboThL.

Buowl owuboxk:

- 2pybvie OWUOKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPABUJl, HOPM, He3HAHUEe NPUEMO8 DeuleHUs
3a0au, owuOKU, NOKA3bI8AIOWUE HENPABUIbHOE NOHUMAHUE YCIL08USL NPEONONCEHHO20 3A0AHUS.

- HezpyoOble OWUOKU. HEMOYHOCTU (YOPMYTUPOBOK, ONpedesieHuUll, HePAYUOHATbHbIU 8b1OOP X00d
peueHus.

- Heoouemvl. HEPAYUOHANbHbIE NPUEeMbl GbINOJHEHUS 3A0aHUs; OMOeNbHble NOZPeUHOCMU 6
Gopmynuposke 8b160008, HeOPENCHOE BLINOIHEHUE 3A0AHUSL.

Kpurepun popmupoBaHus OLIEHOK 110 IK3aMeHY

«OTIANYHO» — CTYIEHT NprUoOpes HE0OXOAMMBbIEC YMEHUS U HaBBIKH, IPOJEMOHCTPUPOBAII HABBIK
MPAKTUYECKOTO MPUMEHEHHSI TIOTYYEHHBIX 3HAHUH, HE TOMYCTUII JIOTHYECKUX U (PaKTHYECKUX OMINOOK

«Xopomo» — cTyZeHT IpuoOpes HeoOXOAMMbIE YMEHUS U HaBBIKH, IIPOJIEMOHCTPUPOBAI HABBIK
NPAaKTUYECKOTO TPUMEHEHUS! TIOJYYEHHBIX 3HAHUWH; JONMYyCTWJI HE3HAYUTEIbHBIE OINMOKH U
HETOYHOCTH.

«Y10BJIETBOPHUTEJIBHO» — CTYJEHT JJOIYCTHJI CYILIECTBEHHBIE OILINOKH.

«HeynoBJj1IeTBOPUTEIBHO» — CTYJICHT JEMOHCTPUPYET (parMeHTapHble 3HAHUS H3y4aeMOIo
Kypca; OTCYTCTBYIOT HEOOXOIMMbIC YMEHHSI U HABBIKH, IOMYIIEHBI TPyObIe OIIHOKH.



