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OrandaBiaeHUeE

[TosicHuTenbHAas 3arvcKa.

TuroBble KOHTPOJIbHBIE 3a/IaHHs WU WHBIE MaTepPHUasIbl [/Is OL[eHKH 3HaHWM, YMeHUH, HABBIKOB
Y (WIK) OMbITa AedaTe/bHOCTH, XapaKTepU3yIoLMX YPOBeHb C()OPMHUPOBAHHOCTH KOMITETEHLUH.
MeToauueckie Marepuasbl, OMpeJesiole TMpoLeAypy W KPUTEPUM  OLeHUBaHUS
c(hOpMHPOBAHHOCTH KOMITeTEHLIUM NP TIPOBeIeHUH MPOMeKyTOUHOM aTTeCTaluM.



1. IllogacHuTEeJBbHAA 3allMCKa

Llefb TIPOMEXKYTOYHOM aTTeCcTalldd — OLeHWBaHWE TIPOMEXYTOUYHbIX W OKOHYATeTbHBIX
pe3y/IbTaToOB 00yUeHHs TI0 JUCLIMIUIMHE, 00eCcreurBaroliX AOCTH)KEHHEe T/IAaHUPYEeMbIX pe3yJbTaToOB
0CBOeHUs1 00pa30BaTe/IbHOM TIPOTrPAMMBI.

@dopMbI TTPOMEXKYTOUHOM aTTeCTaI[uH: 3K3ameH (3 Kypc — 3aouHoe obyueHue)

[TepeueHb KOMIIETEHLMH, (HOPMUPYEMBIX B MPOL[eCCe OCBOEHUST AUCLIUTIUHBI

Kop v HaMeHOBaHUe KOMIIeTeHIUN

Kop nnavkaTopa JOCTIKeHNUs KOMIIeTeHIUN

OIIK-1. CriocobeH perrath
WHKeHepHbIe 33/1aud B
ripodecCroHaNbHOM esITeTLHOCTU C
HCII0/Tb30BaHUEM MeTOZIOB
€CTeCcTBeHHBIX HayK, MaTeMaTHUeCKOTro
aHa/M3a ¥ MOJie/TMPOBaHKS

OIIK-1.3. IlprMeHsieT eCcTeCTBeHHOHAYYHble METO/|bl TEOPETUYECKOr0 U
9KCIEePUMEHTATbHOTO UCC/Ie[I0BaHUsI 00EKTOB, TIPOLIECCOB, SIB/IEHUH,
TIPOBO/JIUT SKCIIEPUMEHTHI 10 3aJaHHOM MeTO/IMKe 1 aHaIM3UpyeT

pe3y/bTaThl

ITK-1. CriocobeH OpraHu30BBIBATE U
BBITIOJTHSITh WH)KeHEePHBIE U3bICKAHUS
TPAHCMOPTHBIX TYTEH U COOPY>KEHHH,
BKJTIOYasi reofie3nueckKue,
TU/IPOMETPHYECKe U MH)KEHEPHO-
reosIoruueckie paboThbl

ITK-1.3. [TpOX3BOAWT TUAPOMETPUUECKHH pacueT /st 00beKTOB

TPaHCIIOPTHOU MH(PACTPYKTYPHI

Pe3y/ibTaThl 00yUeHUs 10 JUCIUITIMHE, COOTHECEHHBIE C TVIAHUPYEeMbIMU
pe3y/bTaTaMHi 0CBOeHHsi 06pa3oBaTeIbHOM MPOTrpamMMbl

Kop v HauMeHOBaHWe WHAWKATOpa Pe3ysnibTaThl 00yUeHus M0 JUCLUITIAHE OreHOUHBIE
JOCTKeHUsT KOMIeTeHL[UU MaTepuaIbl
(kypc_3)
OIIK-1.3. IlpumeHnsiet OOyyaroIMiACs 3HAeT: Bomnpocer o. 2.1.1
ecTeCTBeHHOHay4Hble METOAbI MeTOZbl TeopeTHUecKOoro W 3KcrepumMeHTanbHoro | Tects 2.1.2

TEOPETUUECKOTO U
9KCIIEPUMEHTA/ILHOTO UCC/Ie[OBAHHS
00BEKTOB, MPOLECCOB, SIBJIEHUH,
MIPOBO/IUT SKCIIEPUMEHTHI TI0 33/JAHHOH
METO/IUKE U aHA/TU3UPYeT Pe3y/IbTaThl

UCC/IejoBaHYsT (U3UUeCKUX 0OBEKTOB, MPOLIECCOB
U SIBJIEHUI, METOJUKY TIpoBeZieHUss u 00paboTKu
pe3y/ibTaToB  (U3UUECKOTO  IKCIIEPUMEHTa B
00/1aCTH TUJPABIUKU W THPOJIOTUH

OO0yuaroIuiicsa ymeeT:

MIPUMEHSTD MeTO/ibl TEOpeTUUECKOr0 u
3KCIIePUMEHTAIbHOTO HCC/IefloBaHUsl (U3NUeCcKUX
O00BEKTOB, TIPOLIECCOB U sIBJI€HWH, IPOBOAUTH
¢usnyeckre  SKCIIEPUMEHTBHI IO 3a/laHHOM
MeTofuKe U 00pabaThiBaTh WX pe3y/bTaThl B
00/1aCTH TUIPABTUKU W THPOJIOTHH

3aganus 1. 2.2.1

OO6yuaromuiics Biajeer:
HaBbIKAMU TTPUMEHEHUsI METOJOB TeOPEeTHUECKOTO

u 3KCIIepUMEHTA/IbHOT O WCCIIefloBaHUs
(u3nueckux 0OBEKTOB, TPOLIECCOB U SIBJIEHUH,
HaBbIKaMH TMpOBe/leHust ¢busnyecKnx

9KCIIepUMEeHTOB M0 3aJaHHOM MeTOJWKe U
HaBbIKAaMK 00pPabOTKM WX Pe3y/bTaToB B 00/1acTH
TUZPaBIUKY U TUAPOIOTUU

3aganus 1. 2.2.2

ITIK-1.3. ITpousBogur
TUJpPOMETPUUYeCKUil pacyeT Jjist
00BEKTOB TPAHCIIOPTHOMN

MH(PaCTPYKTypBI

OO6yuaroLuiicst 3HaeT:

OCHOBHbI€e 3aKOHBI TM/PABIHKH: 3aKOHBI
PaBHOBECHS U JBWKEHHUS KUAKOCTH; PU3HUUECKYIO
CYIIHOCTb SIBJIEHUH, 3y4YaeMbIX TH/PaBIHKOM;
(hOpMBI ABYDKEHUS )KUAKOCTH U YPaBHeHUs],
KOTOPBIMH OHH OTTHCHIBAIOTCS, OCHOBBI
TH/IPOJIOTHS U THADOMETPUH

Tectbi 1. 2.1.3




OOyuaroiuiics ymeeT: 3ajaHus 1. 2.2.3
WCII0/Ib30BaTh OCHOBHbIe IIOHATHS U 3aKOHBI
TUJpPaBIUKK W  TUAPOJOTMM Al pelleHUs
TIpaKTHUYeCKUX 3ajiau; TIPOBOZUTD
TUIPOMETPUYECKU  pacyeT  Jyii  OOBEKTOB
TPaHCIIOPTHOW MH(PACTPYKTYPHI

OO6yuaroruiics Biajeer: 3apanus 1. 2.2.4
HaBbIKAM{ TIDUMEHEHHsI OCHOBHBIX TIOHATUHA U
3aKOHOB THZPAB/IMKW U TUAPOJIOTUN JJIST pellieHust
MpeJMeTHO-TTPOGUIBHBIX 3a/jau

[TpomexyTouHast aTTecTalys (3K3aMeH) NPOBOJUTCS B OJHOW M3 C/eAyIOLMX (HOpM:
1) oTBeT Ha OWsIeT, COCTOSAIIMI U3 TEOPETHUECKUX BOIIPOCOB U MPAKTUYECKUX 3a/IaHH;
2) BeinonHeHue 3aganuii B OUOC CamI'YTIC.

2. TunoBbie' KOHTPO/IbHBIE 3a/JaHUA HIM MHbIE MaTePHA/IbI /ISl OLIEHKH 3HAHUM,
yMeHHUI1, HABBIKOB M (M/IM) OMbITA AesITe/IbHOCTH, XapaKTepPU3YHIIHX YPOBeHb
c(opMHPOBAaHHOCTH KOMIIETeHLINH

2.1 TunoBbIe BOMPOCHI (TeCTOBbIE 3aiaHUA) /ISl OLIeHKH 3HAaHHEBOro 00pa3oBaTe/IbHOI0

pe3y/bTara
Kop v HarMeHOBaHMe O6pa3oBaresibHBIN pe3ysibTaT
VH/IMKATOopa [JOCTH)KEeHUS
KOMIeTeHIUU
OIIK-1.3. Ipumensier | O6yuvaroIIUiACs 3HaeT:
eCTeCTBeHHOHAYUHble  MeTOJbl | METOAbl TEOPeTUYeCKOTO U SKCTIePUMEHTAJIbHOTO UCC/IeIoBaHus (HU3NIeCKUX
TeopeTUYeCKOro U | 00BEeKTOB, MPOLIECCOB U SIBIIEHUH, METOAWKY TPOBeJieHus M 00pabOTKH pe3y/ibTaToB
9KCIIepUMEeHTaTbHOIO (bU3UYeCcKOro 3KCriepuMeHTa B 00J1aCTH THAPABIUKU W THAPOJIOTHH
HCC/IeJOBaHUS 00BEKTOB,
TIPOLIECCOB, SIBI€HUM, TMPOBOJUT
3KCTIepUMeHThl 110 3aJ,aHHOU
MeTOoAUKe u aHa/M3upyer
pe3y/bTaThl
2.1.1 IIpumepsI BONIPOCOB

1. OcHOBHOe ypaBHeHHe TM/IpOCTaTUKU U ero pYMeHeHue.

2. OcHOBHOe ypaBHEHMe Hepa3pbIBHOCTH U €ro NpUMeHeHue

3. YpaBHeHue bepHy/M U ero np¥MeHeHue

4. Criocobbl OMUCAHUSI JBH)KEHHUS KUIKOCTH

5. Pexumbl TeueHust )KULKOCTHU.

6. T'mapomexaHuueckoe rojoodue.

7. PaBHOMepHOe U HepaBHOMepDHOe JBIDKeHHe XUJKOCTH B OTKPBITBIX PyC/Iax.

8. Kpyrosopor Bogp! B ipupo/ie. YpaBHeHre BoAHOTO basaHca v ero mpUMeHeHHe.

2.1.2 IIpumepsl TECTOB

1. T'uroresa CIJIOLIHOCTH IT03BOJISIET pACCMaTPUBATh KUJKOCTh ITPH aTMOC(HEPHOM [jaB/IeHHUH KaK ...

a) gedopMHUpyeMyrO CHCTeMY MaTepHa/IbHBIX YaCTUL], 00/1a/Ja0IyI0 TIOCTOSIHHBIM /laB/ieHHeM

b) medopmupyemyto cucTeMy MaTepUaIbHBIX YaCTHLI, 001 IA0IIYI0 TOCTOSTHHOM TeMIiepaTypoi

c) HegeOpPMHUPYEMYIO CHCTeMY MaTepHaIbHBIX YaCTHL], HETIPEPBIBHO 3arTO/HSIOIMX [TPOCTPAHCTBO B KOTOPOM OHA
JIBIKETCSI

! TIpuBOAATCS TUIOBBIE BOMPOCHI U 3a/aHKs. OLieHOUHbIe Cpe/ICTBa, Mpe/JHa3HAUYeHHbIe /IS IPOBe/IeHH s aTTeCTalldOHHOTrO
MEepOTPUATHS, XPaHATCS Ha Kadeape B JOCTATOYHOM Jijisi TIPOBEJIEHUsI OLIEHOUHBIX TPOLeJyp KOJMYECTBE BapHUaHTOB.
OLieHOUHbIE CPeZICTBA MOJJIEXKAT aKTyaIM3alliui C YUeTOM Pa3BUTHS HayKH, 00pa30BaHus, KY/IbTYDPbl, 5KOHOMUKH, TEXHUKHY,
TEXHOJIOTUM U colyanbHOM cdepbl. OTBETCTBEHHOCTb 3a HEPACHpPOCTPaHeHHe COZEP)KaHUsSI OLIEHOYHBIX CPeJCTB Cpelu
00yyaroIIMXxcsl YHUBEPCUTETa HECYT 3aBe/lytoliui Kadeapol u nperno/jaBaresib — pa3paboTUMK OLIEHOUHBIX CPE/ICTB.




d)

a)
b)

0)

,qed)opMpreMy}o CUCTEeMY MATe€PUA/IbHBIX UdCTHUL], HETIPEPBIBHO 3dIOJIHAKOLINUX ITPOCTPAHCTBO, B KOTOPOM OHa
ABHKeTCA

Kakue 4acTHLIbl )KUAKOCTH UCTIBITHIBAIOT HaUDOJIblliee HANpsDKEHUe CKaTUsl OT JIeMCTBUS THAPOCTaTHUECKOTO
JlaBjieHusi?

HaXOo/AIIMecs Ha IHe pe3epByapa

HaXO/SIMecs: Ha CBOOO/JHOM TTOBEPXHOCTH

HaxoZsIecs: y O0KOBBIX CTEHOK pe3epByapa

HaXO/AIINECS B LIEHTPE TsHKECTU PaCCMAaTPUBAeMOro 00beMa >KUIKOCTH

[l1s1 onricaHust BYDKEHHS KUAKOCTH B TH/PaB/IMKe UCII0JIb3YIOT CIIOCOOH ...
[Tackans u bepuynnu

HeroroHa u [Tonenn

Jlarpanxka u Jiinepa

Anpriiyns u I'pomexku

HarnopHast TuHYs TIPU ABYKEHUH PealbHOM )KUJKOCTH BZOJIb TIOTOKA ...
BCerja rnagaeT

TOpU30HTa/IbHA

MOZIHMMAeTCsI ¥ OIyCKaeTCs B 3aBUCHMOCTH OT BUJa TpybornpoBoa
BCerjia roJHUMaeTcst

YpaBHeHue BepHy/uIH /71 IOTOKA peabHOM XKUAKOCTU MOXKHO OTPEe/Ie/TUTh M0 HATUUHIO ...
OT/INUMI B HAMTUCAHWUU HET

TOTepb Haropa 10 [JIUHE U MECTHBIX MOTePhb

CpefiHel CKOPOCTH ¥ MaKCUMaJTbHOM CKOPOCTH

KOPPEKTHBA CKOPOCTH OL ¥ TIOTEPh Hariopa

711 IpakTUUeCKOro orpe/ie/ieHrsl MeCTHBIX MTOTePh Ha pe3Koe pacilipeHye TIPY BEIUUCIeHUH UX 110 popMyie
Bopja He UCITO/TB3YIOT TaKOM TTOKa3aTesb Kak ...

[IvaMeTp TpyOOIpoBo/a 10 paciiupeHus

IhaMeTp TPyOOTPOBOZA TTOC/Ie PACIIMPEHHUS

JJTMHAa BOZOBOPOTHOM 30HBI

pacxoa XUAKOCTHU

7.
a)
b)
9]
d)
8.

a)
b)

9]
d)
9.

a)

KuHeMaTryecky rofi00HbIe CUCTEME ...

WHOT/Ia MOTYT ObITh AUHAMUUYECKH TT0406HBIMU
WHOT/Ia MOTYT ObITH T€OMETPUUYECKH 1T0/J0OHBIMU
BCerjia reOMeTPUYeCKH Mo[00HbI

BCerja AMHaMHYeCKH MOA06HEI

OcHOBHOW 0COOEHHOCTBIO T'MZPABINUECKOTO pacyeTa TPyOOIPOBOJOB C IOC/IE/[0BATe/NIbHbIM COeAUHEHUEM
yUacTKOB SIB/II€TCS TO, UTO ...

pacxo/| ¥ IoTepy Harlopa Ha BCeX y4acCTKax O/[MHaKOBbI;

pacxo/ipl Ha y4acTKax CyMMHPYIOTCSI, @ ITOTePU Ha yyacTKaX OZJHAKOBBI;

pacxo/| ¥ IOTepy Harlopa Ha BCeX y4acTKax CyMMMPYIOTCS;

pacxo/i Ha y4acTKax O/IMHAKOB, a I0TePH Ha Y9aCTKax CYMMHPYIOTCS

OripesiesieHre AUAMETPOB TPYO yUaCTKOB MaruCTPAIu MPU PacueTe Pa3BeTBAEHHOTO TYITHKOBOTO
TpyOONpOBOAA BBINOIHAIOTCS CleyIOIUM 0bpa3oM:

JMiaMeTphl BLIOMPAIOTCSl MaKCHMalbHO BO3MOKHBIMH /711 YMeHbLIeHHs [I0Teph Harlopa B Tpy6orpoBoiHOI
ceTu

JiaMeTpbl OIpe/iesIsIFoTCsl B 3aBUCHMOCTH OT pacxo/a IyTeM 3a/jaHrsl 5KOHOMHUYeCKOW CKOPOCTH, TIPY KOTOpPOH
001I1ast CTOMMOCTB BCEX COOPY)KeHHH 1 pacX0J0B Ha UX IKCIITyaTaluio OyJeT MUHAMAaIbHOM

JiaMeTpbl YUaCTKOB ITPUHUMAIOTCSI OAWHAKOBBIMH U OTIPe/IeJISIOTCS TIyTeM 3a/jaHrsl 9KOHOMUYeCKOH CKOPOCTH,
TIPH KOTOPOW 00111asi CTOMMOCTB BCEX COOPY>KEHUH U PaCXOAO0B Ha UX KCIUTyaTaluio OyeT MUHUMaTbHOU
JiaMeTpbl BLIOMPArOTCs MUTHUMA/ILHO BO3MOYKHBIMU [17151 YMEHBIIIeHHUs CTOUMOCTH TPYOONPOBOIHOM ceTu

. HpI/I MOJe/IMPOBaHWH I10 KPUTEPUIO dbpy,qa TpH OJMHAKOBOM 3HAUY€HUU IIJIOTHOCTHU U OJWUHAKOBOM g

MaciuTabHbid K03 UIMEHT AJis iepecueTa CKOPOCTeH PaBeH ...
M,

Ml 2,5

M, ?

M, *

. ,H}'[H AOCTHIXKEHHA COKATHUA ITOTOKA I10 BEICOTE CO CTOPOHBI BEPXHEro 6])8('1)61 BbEICOTAa BOAOC/IMBA AJO/DKHA OBITE ...




a) p<0
b) p=0
c p>0
d) p<10
e) p>10
12. ®usnueckas xapaKTepHUCTHKA — YAe/IbHas TEIJIOEMKOCTb UMeeT Cileflytolijee 3HaueHre A1 BOAHBIX 00 HeKTOB
Ha 3emJie:
a) Ppery/JMpoBaHHe TeIJIOBbIX IIPOL|ECCOB
b) cymecTBoBaHMe BOJJ0OEMOB 1 BOJJOTOKOB
C) COXpaHeHHe XKU3HU B BOoJ0eMaXxX 3UMOM
d) cymecTBoBaHHe JIeJHUKOB 1 CHE>)KHOT'O ITOKPOBa
€) BOJa MepeHOCHUT HAHOChI, COBEPILIAET MEXaHUUYECKYIO U 3PO3UOHHYIO0 paboTy
13. CkopocCTh TeueHHsI B peYHOM II0TOKe TeM DoJiblile, UeM. ..
a) Oosblue riybrHa pycsia U YKJIOH BOJHOW IIOBEPXHOCTH, U MEHBILIE [1epOX0BAaTOCTh pyc/a
b) MeHblie ryyOuHa pyc/ia v YK/IOH BOJJHOM MMOBEPXHOCTH, U OOJIbIIIE 11IEPOX0BAaTOCTh PyC/ia
c) Oosblue riybrHa pyciia, MeHbLIIe IEPOXOBATOCTb PYCJ/ia U YKJIOH BOJHOU MIOBEPXHOCTH
d) Oosblue riybrHa pycsia U LIeEpOX0BATOCTb PYC/ia, ¥ MeHbLIIe YKIOH BOJHOU NTOBEPXHOCTH
e) OoJibliie IEPOXOBATOCTD PYCJia U YKJIOH BOJHOW MOBEPXHOCTH, U MeHbILe TTyOHHA pycia
14. ®usmueckas xapaKTepUCTHKA — TeMIlepaTypa KUIeHus] MMeeT Creflytoliee 3HaueHue il BOJHbIX 00beKTOB Ha
3emie:
a) CylleCTBOBaHHE BOJJOEMOB U BOJJOTOKOB
b) cyiecTBoBaHMe IEIHUKOB W CHE>KHOT'O TTOKPOBA
C) COXpaHeHHe XU3HU B BOJI0EMax 31UMOM
d) perynvpoBaHMe TEIJIOBLIX POLIECCOB
€) BO/a MepeHOCHUT HAHOChI, COBEPILIAeT MEXaHUUYECKYIO U 3PO3UOHHYIO0 paboTy
15. Ha pe>xuM rpyHTOBBIX BOJ, BJIMSIIOT, IIPEXK/E BCETO,...(haKTOpbI:
a) KIMMaTHYecKue
b) reomopdonorruyeckue
C) TUAPOXUMUYECKHe
d) mouBeHHBIE
€) CyTOYHBIe KOJieOaHUs UCTTapeHHst
TIKO-1.3. ITpousBoauT | OOYUarOIUICS 3HAET:
TMJPOMEeTPUUEeCKU pacyeT [Jis1 | OCHOBHble 3aKOHbI T'M/PaB/IUKW: 3aKOHBI DABHOBECUS] U JIBIDKEHUS >KUAKOCTH;
00BEeKTOB TPaHCIIOPTHOU | (U3UUYECKYI0 CYIIHOCTb SIBJIEHWM, M3yyaeMbIX TI'MJpaB/IUKOM; (DOPMbI JBKKEHUS
VH(PaCcTPyKTyphbl JKUJJKOCTU U ypaBHeHUs, KOTOPbIMU OHM OITMCBIBAIOTCS, OCHOBBI T'M/POJIOTHS U
THpPOMETPUH
2.1.3 IIpumeperl TeCTOB
1. BribepuTe NpaBU/IbHBII BapUaHT YKa3aHHsl TIOBEPXHOCTHBIX CUJL
a) CwWia TSDKeCTH U CUjla MHepLUU
b) cusibl UHEPLMM U TTOBEPXHOCTHbIE CUJIbI 1aB/Ie€HUS
C) TIpaBUTALMOHHbIE U KacaTe/bHble K IOBEPXHOCTH CHJIbI TPEHNS
d) HOpMasibHBIe U TOBEPXHOCTHBIE CUJIBI JaBIeHUS
2. Ilo kako¥ (opmyre onpesiensieTcst KO3GPUIMEHT TeMITepaTyPHOTO paclIupeHus ?
Bv=var T Bv=rar b=
a) Vo v.AT b) V' VA 0 Vo AV-AT d) V. AV-Ap
3. Kak ¢opmynupyetcs 3akoH [Tackans?
a) «BHellHee faBieHMe, NPOM3BOAMMOE Ha >XUAKOCTb, 3aK/IOUEHHYH B 3aMKHYTOM COCYZe, NepefiaeTcs 3TOH
JKUJKOCTBIO BO BCE CTOPOHBI 6e3 U3MeHeHHs»
b) «Teno, norpy>xeHHOe B )KUAKOCTb, TepPsieT B CBOEM Bece CTOJIbKO, CKOJIbKO BECUT BbITECHEHHAST UM JKUJKOCTb»
¢) «[aBneHue B m00OOW TOUKe TMOKOSIIEHCS >KUIKOCTH TI0 BCEM HarlpaB/ieHUsIM OJWHAKOBO U He 3aBHCHUT OT
OpHeHTaL[\H TUIOLIaKH, Ha KOTOPYIO OHO /IeMCTBYeT»
4. JKugkocTb, ABWXKYIAsICs BHYTPHU TPYOKHM TOKa, obpasyer ...
a) CTpyHky
b) >KUAKYIO YaCTULY
C) JIMHUIO TOKa
d) s7eMeHTapHYIO CTPYUKY




a)
b)

<)

a)
b)

<)

s arHaMUYeCKy O 00HBIX cUCTeM MaciuTab ko3dduryenToB rugpasarueckoro TpeHus A v Ille3u C paBHbI

Maciiutaby Cun ag
Maciiutaby cKopocTei ay
Maciutaby JyiuH a;

1 (eguHuLE)

[ToTepu Hariopa 1o AJIMHe 1py TYpOy/IeHTHOM peKuMe B 00/1aCTy THAPaBIMYeCKH IIafIKuX TpyO
TIPOMNOPLIMOHABHBI CKOPOCTH B (BO) ... (CTeIeHu).

crernenu 1,75

2-i1 crerieHA

1,75 ... 2,0

1-1i cTenenu

Hacajxom Ha3bIBaeTcsi KOpOTKasi HaropHasi Tpy0a, Mpy pacueTe KOTOPOH ...
YUHUTBIBAIOTCS TOJILKO TIOTEPH IO JITHE

YUHUTBIBAIOTCS KAK MECTHBIE TIOTEPH, TaK U TIOTEPU TI0 [JIHe

BCEMH MOTEPSIMU Hariopa rpeHebperarT

YUUTBIBAOTCA TOJIBKO MECTHBIE TTOTepr

8.
a)
b)
<)
d)

11.

a)
b)
<)
d)
e)
f)

12.

a)
b)
<)
d)
e)

KoadduupyenTs! cxatvst €, CKOPOCTH (p ¥ pacxo/ia W CBsi3aH COOTHOLIIEHHEM. ..

E=U - Q@
w=e- @
w=¢e/q
p=e-u

Hamnop H npu pacueTte KOpOTKMX TPyOOMPOBO/IOB B C/lyuae UCTEUEHUsI B aTMOC(EPY pacxXo/yeTcs Ha ...

Ha TMPeo/Io/ieHKe MOTePb HAopa Mo JjIHe

Ha Tpeo/|0/IeHYe TOMBKO MECTHBIX MOTeph Haropa

Mpeo/I0JIEHKE BCeX MOTePh Haropa B TPYOOMpPOBO/ie U CO3AaHue CKOPOCTHOTO Harlopa B BLIXOAHOM CEUeHUU
Ha Tpeo/i0/IeHYe BCeX MOTephb Haropa B TpybomnpoBo/ie

. TabnnuHoe omnpesienienue MoAys pacxoga K (pacxozHo# XxapaKTepUCTHKY) MPOU3BOAUTCS B 3aBUCUMOCTH OT

JyameTpa TpyObl, JUTMHHBI U THIA XULKOCTH
Mareprana TpyObl, TUMA >KUJKOCTH U TOJILLMHBI CTEHOK
CTereHH U3HOCA, TOJILMHBI CTEHOK ¥ JJTUHHBI
JMaMeTpa, MaTepHasa TpyOb! U CTeleHH ee U3HOCA

BoJocuBbI-BojOMepbI IPUMEHSIOTCS [ . ..

M3MepeHHs PacXo/l0B Ha KPUBOIMHEIHBIX yJacTKaX pyces ¥ KaHaloB
M3MepeHusi CKOPOCTell TeueHuUst

BBICOKOH TOYHOCTH U3MepeHHsI pacX0/[0B

H3MepeHHs PACXO/0B B TIOATOIIEHHBIX YC/IOBUSIX

M3MepeHHs pacX0/I0B Ha MPSMOJIMHEMHBIX yuacTKaxX pPyces U KaHa/loB
W3MepeHus [jaB/ieHust

Hayxka, n3yuaroijasi BOAHY!0 000/710UKy 3eMJIH, ee CBOMCTBa U IPOTeKatolye B Hell IIPoLiecchl U SBIEHNS BO
B3aUMOCBSI3U ¢ aTMocdepoii, tutocdepoii u 6ruocdepoii, Ha3bIBAETCS:

TUZAPOJIOTHS

TUZAPOre0IoTHsl

TUAPOMETPHS

rugporpadus

ob11jast TUAPOJIOT ST

. YAEU'IEHI/IE HEHCHOHL3YEMOﬁ YaCTU BObI U3 BOAOXPAHW/IMILA, HA3bIBAETCA

cbpoc

TIOIYCK

TIOATIOP

Hariop

HaropHbI HPOHT

FI/I,I[pOTEXHI/IlIECKOG COOpYy’XeHHne B BUJe HACBITHN AJIA 3dllIUTbl TEDPUTOPHA OT HaBOAHEHHﬁ, HaripaB/IEHHOT'O
OTKJ/IOHEHHU ITOTOKA BOJbl, HA3bIBAETCA




a) 3anpyja

b) mnnoTuHa

C) TepeMbIuKa
d) Obed

e) mamba

15. 3axoHOMepHbIe TUIaHOBBIe e(opMaliii PeYHBIX U3/YYMH, Ha3bIBAIOTCS

a) MeaH/pHUpPOBaHUe

b) pycioBoii mporjecc

C) pycioBble fedopMaLiiu
d) pycioBbie obpa3oBaHus
€) peuHas rujpaB/vKa

2.2 TunoBbIe 3aJaHKsA /I/Is OLIEHKH HaBBIKOBOT0 00pa30oBaTe/IbHOI0 pe3y/bTaTa

Kop v HameHOBaHVEe
WH/AKaTOopa JOCTHXKEeHUS
KOMIETeHL[UU

OO6pa3oBare/ibHbIN pe3yibTaT

OIIK-1.3. ITlpumeHnsiet
ecTeCTBeHHOHAyUHble METO/IbI
TeOpPeTUYeCcKoro u
3KCIIepUMEHTaIbHOTO
HCCIeI0BaHusI 00BEKTOB,
TMpOLIeCCOB, SIBIEHWH, IPOBOJUT
9KCIIePUMEHTHI 10 3a/JaHHOM
MeTO/IMKe U aHa/Iu3upyeT
pe3y/bTaThl

OO6yyaroluiics ymeer:

NPUMEHSTb METOAbl TEOPETHYeCKOro U  3KCIepUMEHTalbHOIO HCCIef0BaHUs
¢usnueckux OOBEKTOB, TIPOLIECCOB U  SIBIEHWH, TIPOBOJUTH  (U3UUYECKHUEe
9KCIEePUMEHTHI TI0 33/]JaHHON MeTO/IMKe U 00pabaThiBaTh UX pe3y/bTaThl B 00/1aCTH
THPAB/VKU U THJPOIOTHH

1. TlocTpouTh 3MIOPbl W3OLITOUHOTO T'MPOCTAaTUUECKOTO [AB/IeHUs BOJbI HAa CTEHKU .
TJIOTUHBI JIOMAHOTO OUepTaHusi, W300pakeHHOW Ha pucyHke. OTpeAenuTh CUIIbI
JaBjieHust Ha 1 MeTp LLIKMPUHBI BePTUKA/JbHOM U HAaKJIOHHOM YacTel MIOTUHBI U TOUKU UX =
TIPU/IOXKEHWsI, eC/Td TyOruHa BOABI h = 7 M, BBICOTa BepTHKa/JLHOW UacTu CTeHbl AB
hag = 4 M; yron HakoHa cteHbl BC K ropu3oHTy 30°,

2.2.1 ITIpumepsI 3a/jaHui

I

V3 OTKpBITOTO pe3epByapa, B KOTOPOM IO/IeP>KUBAETCS TIOCTOSIHHBINA yPOBeHb, 110 CTa/IbHOMY TPyOOTIPOBOAY
(9kBUBaseHTHas 11epoxoBatocTb A = 0,1 MM), cocTosiiias U3 Tpyd pa3Horo aviametpa d ¥ Pa3/IMUHOM [IUHBI [
(d; =50mm, I; =5m, d> =100 mm, I; = 2,5M, d3 = 75 MM, [; = 3 M) BeITeKaeT B aTMmocdepy Bo/ia, pacxof KOTopou Q
=10 n1/c, Temneparypa t = 60°C (puc.1).

Tpebyercst: 1. OnpefieMTh CKOPOCTH JIBMDXKEHUS BOJBI M TIOTepY Hariopa (TI0 /i/lMHe W MeCTHbIe) Ha KaX[ oM

yuacTke TpyOOINpoOBO/a;

2. YCcTaHOBUTH Be/IMUMHY Haropa H B pesepByape;
3. ITocTpoUTh HAMOPHYIO Y Mbe30MeTPHUUeCKYI0 JIMHUH.

o 0

Puc. 1

Onpezpenuts AUaMeTp TPyOOTPOBOA AyiA Tofauu 15 Jji/c
BO/IbI OT BO/|OHAMOPHO bamHu B 1o mpenpusitys A (puc.
2) npu aymHe TpybonpoBoga [ = 1000 M, OTMeTKe YPOBHS
BO/IbI B OariHe Hp = 32 M, reo/[e3U4eCKOi OTMETKE B KOHI[E
TpybomnpoBoga z4 = 2 M u cBob6oHOM Harope He = 12 M,
ecs TpyOBI:

a) CTa/bHBIE; o LB
0) HOMMATUIEHOBEIE;




B) acOeCTOIleMEHTHEIE,

Puc. 2

OIIK-1.3. IIpumensier
€CTeCTBeHHOHayuYHble  MeTOZbI
TEopeTUYeCcKOoro u
9KCIePUMEHTa/TbHOTO
HcceoBaHUsT 00BEKTOB,
TIPOLIECCOB, SIBJI€HUM, MPOBOAUT
3KCTIepUMeHThl 110 3aJjaHHOU
MeToAuKe W aHaJIu3upyeT
pe3y/bTaThl

OO6yyJaromuiics Brasieert:

HaBbIKAMM TIPUMEHEHHs] METOJOB TeOPeTHMYeCKOr0 U  3KCIIepHMEHTabHOTO
HCCIefoBaHus HU3NMUeCKUX 0OBEKTOB, IPOLIECCOB U SIBJIEHHH, HaBBIKAMH TIPOBe/IeHUST
(bU3MUIeCKUX KCTIEPUMEHTOB M0 33/JaHHOM METOUKe U 00pabaThiBaTh UX pe3y/TbTaThl
B 00/1aCTH TUPABIMKHU U THPOTIOTUH

Iloo3adaua 1
] plm
_®
]
P,
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h
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Puc.1

2.2.2 TIpumepsbl 3aJaHuM

Keiic — 3aganue 1.

MaHOMeTp Ha MIOBEPXHOCTH 3aKPLITOTO COCY/Ia, HAaIIOJIHEHHOr0 BOJOM MIOTHOCTLIO P = 1000 Kr/m® rokasbiBaeT
nasyienue py = 0,06 krc/cm?’. Ha rny6Gunre h = 1,4 M K cocy/ly TIPUCOeMHEH Mbe30METP C aTMOC(EPHBIM JABJICHUEM Py =
10° I1a Ha cBOGOHOM TOBEPXHOCTH. Y CKOPeHHe CBOOOHOIO aJieHHsl TIPUHATE paBHBIM 10 M/c’. Drropa u3bbITOYHOrO
JlaB/IeHuUs Ha TUIOCKYIO BepTHKabHyt0 cTeHKy BC nmeet BUA:

a) l
c \

b)

B i

TN

L

1

A




ITood3adaua 2

MaHOMeTp Ha MOBEPXHOCTH 3aKPBITOTO COCY/[a, HAMOIHEHHOTO BOJOH IUIOTHOCTBIO P = 1000 Kr/M? MoKasbiBaeT
naenenve py = 0,06 krc/cm®. Ha riyGude h = 1,4 M K coCy/ly MPUCOeMHEH Mbe30METDP C aTMOC(EPHBIM JIaBIeHHEM
Parv = 10° ITa Ha cBOBGOJHOM TIOBEPXHOCTH. Y CKOpPeHHe CBOBOJHOrO NaeHus IIPUHATE paBHbIM 10 M/c?,

AbconmoTHOe faBneHue B Touke A (puc. 1) coctaBmsiet MTIIa. OTBeT BBeCTH C TOUHOCTbHIO
JIO COTBIX.

IToodzadaua 3

MaHOMeTp Ha MOBEPXHOCTH 3aKPBITOTO COCY/[a, HAMOIHEHHOTO BOJOH IUIOTHOCTBIO P = 1000 Kr/M? MoKasbiBaeT
naeenve py = 0,06 krc/cm’. Ha riyGude h = 1,4 M K cocy/ly MPUCOeMHEH Mbe30METDP C aTMOC(EPHBIM JIaBIeHHEM
Parw = 10° ITa Ha cBO6GOJHOM TIOBEPXHOCTH. Y CKOpPeHHe CBOBOJHOrO NaeHus IIPUHATE paBHbIM 10 M/c?,

BeicoTta nogHsATUs BoAbl hp B mbe3ometpe (puc. 1) cocrasinsier M. OTBeT BBECTH C TOYHOCTBHIO /10
L[eJIOT0 YMCTIa.

Keiic — 3aanue 2.

Iloo3adaua 1

Ahp

Puc 2.
IMepemnaz ypoBHeli B be3oMeTpax o cyxkeHust (D; = 0,1 M) u B y3koti ropsioBute (D, = 0,05 m) B TpyGe
KPYIJIOrO CeueHusi, B KOTOPOU yCTaHOB/IeH Bojomep BeHTypu, coctasssiet 0,4 M. Y ckopeHue cBOOOJHOTO Ta ieHust
NPUHATE paBHbIM 10 M/c%, 1t = 3,14. TIpu BX0/ie B Y3KYI0 FOPJIOBUHY BOJOMEpa, PUBEJEHHOr0 Ha pUC. 2,

a) uacTb MOTEHIMATBHOMN SHEPTHHU TTOTOKA KUJKOCTU TIEPEXOIUT B KHHETHUECKYIO;
b) uacTe KMHETHYeCKOW SHepryuu MOTOKA >KUAKOCTH [1ePeX0/UT B MOTEHIUA/IBHYIO;
C) MexaHWYecKasi SHeprusi OTOKa >KUJIKOCTH CyIIIeCTBEHHO BO3paCTaeT;

d) He MPOUCXOAUT U3MEHeHHUsI MeXaHU4YeCKOM SHepryU MOTOKa KUJKOCTH.

IToodzadaua 2

IMepenaj ypoBHe#H B mbe3oMeTpax Ao cyxxeHus (D; = 0,1 M) u B y3ko# ropioeune (D, = 0,05 m) B Tpybe
KPYTJIOTO ceueHus], B KOTOPOH yCTaHOB/IeH BojloMep BeHTypu, coctaBsnsier 0,4 M. Y ckopeHre cBOOOJHOTO Ta/ieHusT
NPUHATH paBHbIM 10 M/c%, it = 3,14. Ha puc. 2 nocTeneHHoe paclIMpeHye Ha3blBaeTcs. . .

(HamMcaThb OTBeT)

ITod3adaua 3

IMepenaf ypoBHe# B mbe3oMeTpax Ao cyxxeHus (D; = 0,1 M) u B y3ko# ropioeune (D, = 0,05 m) B Tpybe
KPYTJIOTO ceueHus1, B KOTOPOH yCTaHOB/IeH BojloMep BeHTypw, coctasinsier 0,4 M. Y ckopeHre cBOOOJHOTO Ta/ieHusT
NPUHATH paBHbIM 10 M/c?, t = 3,14. Halitu pacxof >XMAKOCTH B Tpy6e, OTBeT 3aI1carh B JI/C, C TOUHOCTLIO [0 AeCATHIX.




Keiic — 3aganue 3.

INoo3adaua 1

Puc. 3

Hacoc npoussogurensHocthio Q = 0,03 mM/c’ 3a6upaeT Bogy u3 Gaccelina. JliMHa BcachiBarolieil Tpy6bLI Hacoca
[=10m, guametp TpyObI d = 200 MM, /1aB/IeHHEe Ha BXOJIe B HACOC Peax = 0,06 MITa. Tpy6omnpoBo COEP>KUT MPUEMHBIIA
kanad ¢ cetko (Eqx = 6) u ogHO cBapHOe KoyieHO (Exwon = 2). Koaddurment conporuenenus A = 0,02. YckopeHue
cB06OJHOr0 MaeHus IPUHATH paBHBIM 10 M/c?, 7t = 3,14, mnoTHOCTBL BoAbl 1000 Kr/m>,

B ceueHMM TIpHBeIeHHOTO Ha pHUC. 3 TPyOOINpPOBOJA, PACIMOJIOKEHHOM HEMOCPeACTBEHHO Iepesi HacoCOoM,
JlaB/eHue:

a) MeHbllle aTMOC(HEepHOro;

b) 6omblie atMochepHOro;

C) paBHO aTMOC(epHOro;

d) paBHo 0.

ITod3adaua 2

Hacoc npouseogutensHocthio Q = 0,03 m/c® 3abupaeT Boay 13 6acceiina. [liMHa BcackiBaromieit TpyObl Hacoca
[=10m, suametp TpyOBI d = 200 MM, /jaB/IeHHe Ha BXOJie B HACOC Peax = 0,06 MIla. Tpy6ompoBos cofiep>KUT MpHeMHBIHA
K/arnaH ¢ ceTkoi (Eq = 6) u ofHO cBapHOe Ko0JIeHO (Exn = 2). Koadduiment conporusnenus A = 0,02. YckopeHue
CBOGOIHOrO MazieHys PUHATEL paBHBIM 10 M/C%, 7t = 3,14, TI0THOCTE BoAbl 1000 Kr/mP,

Hacoc, mpeacraBneHHbBIi Ha puc. 3, MOAHMMAaeT >KUAKOCTh W3 pe3epByapa 3a cCyeT BO
BCachIBaloIleM naTpyoke. BrivcaTh paBU/IbHBIN OTBET.

ITod3adaua 3

Hacoc npoussoputensHocThio Q = 0,03 M/c® 3abupaet Bogy 13 Gacceiina. Jl11Ha BcackiBarollel Tpy6bl Hacoca
[=10m, guametp TpyObI d = 200 MM, /jaB/IeHHUe Ha BXOJie B HACOC Peax = 0,06 MIla. Tpy6GompoBo COep>KUT MPUEeMHBIHA
kiarnad ¢ cetko (Ex = 6) u ogHO cBapHOe KoyieHO (Exon = 2). Koaddurment conporuenenus A = 0,02. YckopeHue
CBOGOIHOrO MazieHys PUHATEL paBHBIM 10 M/c%, 7t = 3,14, TI0THOCTE Bogbl 1000 Kr/m°,

HonycTrmast BbICOTa yCTaHOBKYM HACOCa HaJl ypOBHEM BO/Ibl B OacceliHe paBHa M. OTBeT BBeCTH
C TOUHOCTBIO /10 JIECSITHIX.

TIK-1.3. ITpousBoauT | OOyUalOLIUICS YMeeT:

TUPOMETPUUECKUI pacueT AJIs1 | UCIIO/b30BaTh OCHOBHbIE ITOHATHS U 3aKOHBI THPABIMKW U THAPOJIOTUU /IS pelleHuUs
006beKTOB TPAHCIIOPTHOM | MPAKTUUECKUX 3a/lau; TMPOBOAUTb THUAPOMETPUYECKUN pacueT [Jisi 0OBEeKTOB
MHGPaCTPYKTYPhI TPAHCIIOPTHOM WH(PACTPYKTYPHI

2.2.3 IlpumMepbI TeCTOBBIX 3a/JaHHI
1. OnpenenwTs MIOTHOCTE KUJKOCTH, TIONYYEHHYIO CMEIIMBaHKEM JBYX XUAKOCTe p1=880 KO/, pp=900 KO/,

obwemamu V=20 11 V=100 5.
a) 850 kr/m;
b) 897 kr/m%;

c) 900 kr/m;
d) 986 kr/m°.

2. Uemy paBHO rMJpOCTaTUYeCKOe JaBjieHHe B TOUKe A, eC/Id OHa 3arJiyb/ieHa Ha pacCTOSIHHUM 2 M OT CBOOOJHON
TIOBEPXHOCTH, Ha KOTODPYIO [elcTByeT AaBieHue paBHoe 2 Klla. ITn1OTHOCTH XMIKOCTH TIPUHSATH PaBHOM

1000 Kr/m>.
a) 19,62 klla
b) 31,43 kIla

c) 21,62«klla




d) 103 «klla

3. Cwua u3GBLITOUHOTO TUAPOCTATUUECKOTO [IaBJIEHUS Ha TOPM3OHTAIBHYIO TIPAMOYTOJLHYIO TUIOMIAAKY (AHO
COCy/1a) B OTKPLITOM COCy/le 6y/IeT paBHa ... PU CJIeyIOLIMX UCXOHBIX JAHHBIX: TI/IONIA/Ka 3ariy6ieHa B BOAY
Ha 2 M ¥ UMeeT IIomaap 2 M2,

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

4. YpoBeHb XXUIKOCTH B TpyOKe ITuTo mozHsIcs Ha BeicoTy H = 15 cM. UeMy paBHa CKOPOCTh >KUAKOCTH B
TpybOmpoBOzEe

a) 2,94 m/c;

b) 17,2 m/c;

o) 1,72 m/c;

d) 8,64 wm/c.

5. Kakum 6yzeT unciio PeliHo/b/ica, €C/ii CKOPOCTh XUAKOCTH V =10 M/c, BHYTpeHHUI AramMeTp TPyOOMpoBo/a
d = 10 MM, KUHeMaTHUeCKUi Ko3pQuIeHT BA3KOCTH XUAKOCTH v =10 cCt?

a) 10

b) 1000
c) 100
d)

e) 10000

6. Ecm gamna tpyGonposoga 200 M, pacxog xugkoctd 0,10 m%c, guamerp Tpy6el 0,25 M, a Ko3bQuipeHT
THpaBIMueckoro TpeHus cocrasssier 0,06, To MoTepu Mo JjvHe /st TIOTOKA XXUAKOCTH paBHHI ... Hammimre
OTBeT.

7. KoahbuimeHT rufipaBIMueckoro TPeHUst Jyist TIOTOKA JKUAKOCTH TIPH PACcXojie KUAKOCTH pasHoMm 10 cm?/c,
nuameTpe Tpy6bI 2 cM 1 Ko3ddurmentom Bsaskoct 1078 M%/c cocrasnsier. .. Hanuiure oTBeT.

8. Eum 3arny6sieHre BHYTPEHHETO [IUIMHAPHYECKOT0 HacaJKa Mo YPOBeHb BOABI COCTaB/sieT 1 M, a CKOPOCTb

HCTeueHust 5 M/c, TO U30bITOYHOE JABJIEHUE HaJ| TOBEPXHOCTHIO BOJBI B 3aKPHITOM Dake PaBHO Klla.
a) 15,3
b) 30,6
o) 7,7
d) 77

9. [duametp oTBepCTUs B pe3epByape paBeH 10 MM, a iniaMeTp UCTeKarolllell uepe3 3TO OTBEPCTHE CTPYH paBeH 8
MM. Uemy paBeH K03 PHULMEHT CKaTHsI CTPYHU?
BapuanTel oTBeTa:

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

10. BpeMmst 0rOpo>XHEHHs PSIMOYTOJILHOTO OaKa Mpy NMPUCOeJUHEHUY K OTBEPCTHIO HacaZika BeHTypu npu rpouunx
HeU3MEHHBIX XapaKTePUCTHKAX ...

a) YBeWYHTCS

b) ymenbumres B 1,15 pasa

C) He U3MEeHUTCS

d) ymenbmTcs B 1,32 paza

11. Tlepenap ypoBHe# Bofbl Mexy Oakamu paBeH 2,5 M, a [uaMeTp OTBepPCTHst 5 cM. Pacxoz Bo/ibl IIPU UCTEUEHHUH
M3 MaJioro OTBEPCTHS B CTEHKe OTKPBITOro 0aka IpH COBEpLIEHHOM CKAaTHH U KCTeUeHUH IO, YPOBeHb

paBeH m’/c.

a) 0,0099

b) 0,0085

c) 0,017

d) 0,019

12. T'eomeTpuueckuii Harlop Ha TpeyroyikHOM Bogocuee 0,4 M, pacxo/i, IPOXOSIIMI uepe3 BOJOC/IUB 110
dopmyie TomcoHa, paBeH Mm’/c.

a) 0,284

b) 1,142

c) 0,142

d) 2,842




TIK-1.3. ITpousBoauT | OOyUarOLIMICS BIaI€ET:

TUAPOMETPUYECKUM pacueT AJisi | HaBbIKaMU MPUMEHEHHsI OCHOBHBIX TIOHSTUM U 3aKOHOB T'M/IPABIMKU U TUJPOJIOTUU
00BbeKTOB TPAHCIIOPTHOMU | /171 PelleHUs TIpeJMeTHO-TTPOQU/IbHBIX 3a/au

HMHGPaCTPYKTYPbI

2.2.4 TIpumepsl 3a/jaHui

1. Tlpu THApaBIMUYECKOM HCIBITAaHWM TpyOompoBoza, uMmetomiero guamerp d = 200mm u gmunHy | = 200 M,
U30BITOUHOE flaBleHre BOAbl B Tpybe mogHsTOo n0 p; = 4 MIla. KoadhduimeHT 06beMHOT0 CXKATHUsI BOJIbI
v = 0,0005 1/MIIa. [Tedopmaiusi CTEHOK He yuuThiBaeTcsi. TpeGyercst onpenenuTs: 06beM BOABI TIPU
aTMocdepHOM JaBieHuH; 06beM BoJbl, KoTopas Oblia ZobaesieHa, UTOOBI TIOBLICUTS JlaB/ieHHe B TpyOOTpoBoze
A0 ps.

2. Tlpsmoyro/bHas TuiacThHa pasmepoM 600X300 MM CKOJL3UT MO CJIOKO TVIMIEPMHA TOMIUHOW O = 5 MM.
KuHemaTtiueckast BA3KOCTh T/IMIEpUHa V = 9,7 cM%/c, TUIOTHOCTB P = 1245 kr/m®. Onpefienuth Kakywo cuity F
HY’KHO TIPUJIOKUTH K TIJIACTHHE, YTOOBI ee CKOPOCTb CKOJIBKEHUsI paBHsiach 1 m/c.

3. B U-o0pasHblif coCyZ HaauThl PTYyTh W Bofa. JIMHUS pasZiena >KUAKOCTeH pacrioyiokeHa HibKe CBOOOZHOMN
TIOBEPXHOCTH PTYTH Ha 8 cM. OnpefenyTb pa3HOCTh YPOBHEH B 00eMX YacTsX cOCyZAa. Y/enbHbIA BeC BOABI U
PTYTH COOTBETCTBEHHO paBHbI: 9,81 kH/M?, 132,85 kH/M>.

4. FEcmw pgmvHa tpy6omposoga 200 M, pacxog xuakoctu 0,10 m*/c, auamerp TpyOel 0,25 M, a Ko3(ULMEHT
TU/IpaB/INUeCcKOro TpeHus cocrapser 0,06, To oTepu Mo AJiMHe AJ1s I0TOKA XKUJKOCTH PaBHHI ...

5. KosbduimenT rupaBiMueckoro TpeHus [ TIOTOKA JKUAKOCTH TIPU Pacxofie KUAKOCTH paBHOM 10 cm?/c,
nuameTpe Tpy6hI 2 cM 1 Ko3dduredToM Baskoct 1078 M%/c cocrasser. ..

6. Ecmm ckopocTb mpoTekawoueil B Tpybe XXUAKOCTU coctaBiseT 1,5 m/c, myiuHa Tpy6er 400 M, Ko3(duieHT
ruzpaBauueckoro tpenus 0,03 ¥ motepu Mo JjIMHE COCTaB/SIOT 4 M, TO AUaMeTp

TPYyOBI PaBeH ... 1 e 2
7. OripefeuTh TIOTEPIO0 Haropa Ha BHe3allHOE pacliupeHue MoToka (puc. 3), ecmt —{[— — |— — + |
W3BECTHBI TIOKa3aHus MMbe30MeTpoB h; = 16 cM, h, = 30 cM, suametpsl d; = 20 MM, d> = J 5

50 mMm, pacxog Q =1 n/c.
Puc. 3

8. OnpenenuTe CKOPOCTb MCTEUEHHUS BOJbI B aTMOC(hEpy M3 Majioro OTBEPCTHsl B CTEHKe OTKPBITOrO0 Oaka mpu
COBEPIIIEHHOM C)KaTWUH, eCJU 3aryybsieHre ero rnoj ypoBeHb BO/bI 3 M.

9. Pacxo/i BO/bI [IPU UCTEUEHWH TI0[, ypOBeHb, pasen 0,014 m%/c, a mameTp oTBepCTHst cocTasisieT 5 cM. Haliaure
Tieperiaji ypoBHeH BOJIbI TIPH UCTEUEHWH W3 BHEITHETO LWIMHAPHUYECKOTO HacaZlKa, PacTioioXKeHHOT0 B CTEHKe
OTKPBITOTO 0aka, MPY UCTEUEHUH TO7 YPOBEHb.

10. [IBa 3aKpbIThIX OaKa COeAWHEHBI MPOCTHIM AJMHHBIM TPYyOOTPOBOZIOM MOCTOSHHOTO JuameTtpa 150 MM (Mozy /b
pacxoga K = 160,62 51/c), pacxosi BOAbI COCTaBIsAET 45 j1/c, Tiepemnasi ypoBHeH B 6akax paBeH 6 M, U30BITOUHOE
[laBJieHVe HaJl YPOBHEM XUKOCTH BO BTOpoM Dake cocrasssiet 0,5 atm, fyiHa TpybonpoBoga 150 m. Hatizute
M30BITOUHOE /IaB/IeHre HaJl YPOBHEM >KU/IKOCTH B TIEPBOM Oake .

11. YcraHoOBUTh, Oy/IeT /M MIPOUCXOJUTH Pa3MbIB UK 3aW/ieHHe KaHasla TparelenjaibHOro TIOTIepeuyHoro CeueHust
TIPU CJIEAYIOIIUX YCIIOBUSIX:

a) Korja mmMpuHa pycia no gHy b = 1,4 m; KoaddunyenT 3amokeHuss oTkocoB m = 1,0; pacueTHBIH pacxof
Q = 0,88 M*/c, OTOK B/IEUET Cpe/jHerecyaHble HaHOCkI, a I1y6uHa notoka h = 0,8 M.

6) b=0m m = 1,5 h = 1,0 M; pyc/io NPOPHLITO B IJIOTHBIX JIECCOBUIHBIX TPyHTax, 2,1 M>*/C; HAHOCHI KPYITHO
TrecyaHsble;

B)b =0m, m= 1,5 h = 0,9 M; pyc/io yKperieHO KJIaJKol U3 0ObIKHOBEHHOTO KMPIUYa Ha []eMEHTHOM PacTBOPE,
HaHOCHI CO CPeJHUM AuaMeTpoM YacTull do, = 0,4 Mmm; Q = 1,3 m/c.

12. OnpesieIuTh CpeHIOK CKOPOCTh U PacxXo/ NOTOKA B KaHasle, eC/IM U3BeCTHbI:

a) ykJioH aHa i = 0,0025; mupurHa pycna o gay b = 0,8 m; koadduriiverT 3anokeHust 0TKOCoB m = 1,5; ko3 uririeHT
mepoxoBarocty n = 0,011; a rmy6rHa paBHOMEPHOTO ABM>KeHUst ToToka hy = 0,38 m;

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

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

13. TIpy paBHOMEPHOM JBI)K€HUU TPYHTOBOT'O TIOTOKA U3BECTEH YKJIOH MO CTHAIOLIEr0 BOJOHEIIPOHULIAEMOT'0 C/1051
i = 0,04, pacxon Ha 1 mor.m mwmpuHbl IoToka q = 0,018 n/c u rnybuHa moroka hy = 2,8 M. OnpenenuTsb
K03 duiieHT HUnbTpaLMK rPyHTa.

14. TIpoeKTHpyeMblil TOPHU30HTAIbHBIN OTCTONHUK, TpeiHa3HaueHHbIN /i1 Bbiie/IeHUsl U3 TIPUPOIHON BOZBI MyTeM
TPaBUTALIMOHHOTO OCAXKJEHUs COJEP)KAlllUXCs B HeMl BO B3BEIIEHHOM COCTOSIHUM YacTHI] C TUIOTHOCTBEO
6osibIlel, UeM TUIOTHOCTb BO[Ibl, JO/DKEH uMeTh riyouny H = 4,2 M u mmwmpudy B = 6 M Tpu 3a/laHHOM
TPOU3BOJUTE/TEHOCTH Q = 94,5 ni/c. TpebyeTcst oripeie/UTh HEOOXOAUMYIO IJTUHY OTCTOMHUKA L fij1st
TIOJIHOTO OCaXK/eHHWsI YaCTHLl, TUJPABINYECKOU KPYMTHOCTEIO o = 0,5 Mm/c.

15. TToCcTpOUTb KPUBYIO /IETIPECCHU UM OTIpe/Ie/TUTh (QUIBTPALlMOHHBIN pacxof Ha 1 Mor.M ofHOPOAHOW 3eMJISTHOM
T71aCTUHBI, PacrioioyKeHHOH Ha TOPU30HTaIbHOM Bofjoymiope, ecnd = 11 M, hgs=10M,b=8M, m; =3 M, m; =2 M,
k=0,0004 cm/c, hys = 2 M.




2.3. IlepeueHb BONPOCOB /I/Is IOATOTOBKH 00yUYaIOIIMXCSA K MPOME)XYTOYHOW aTTeCTaluu

I'mppocraTuka

1. OcHoBHble (u3Myeckre CBONCTBa >KUAKOCTel. CKUMaeMOCTh >KUJKOCTU. BS3KOCTh U
BHYTPEHHee TPeHHeE B )KUJKOCTH.

2. I'mppocraTueckoe faByieHye U ero CBOMCTBaA.

3. [Tpubopsl, u3Mepsitoiye faBieHre. EAUHULIBI M3MepeHus IaBIeHusl.

4. OCHOBHOe ypaBHeHHe r'MIPOCTaTHKU U er0 TeOMeTpUYeCKU U SHepreTUH4eCKU CMbICII.

5. AbcomoTHOe, M30LITOUHOE W BAaKyyMMeTpUueckoe aBjeHue. [Ibe30MeTpruecKui,
U pOCTaTUYeCKUU Harop.

6. Mogenb ujeanbHON (HEBA3KOM) KUAKOCTH. AOCO/IIOTHBIM U OTHOCUTE/LHBIM TTOKOU
(paBHOBeCHE) XUIKUX CpeJ.

7. Cuna [jaBieHUs )KUAKOCTU Ha TVIOCKKe TIOBEPXHOCTH.

8. Cusia faBneHust XKUAKOCTU Ha KPUBOJIMHEHbIe TIOBePXHOCTH.

9. HazaBogHoe naBanue Ten. OCTOMUMBOCTS J1aBaOLUX TeJ, LEHTP JaB/IeHHSsI.

I'mppopuHamMuKa

1. [MToHsiTHE 06 yCTaHOBUBIIIEMCS M HEYCTaHOBUBILIEMCS [IBM)KEHUH KUAKOCTH. JIMHUS TOKa
Y 37IeMeHTapHasi CTpyiKa.

2. IToTOKM >XUAKOCTH, PaCX0/, U CpeiHsIsA CKOPOCTh MOTOKA.

3. YpaBHeHHe Hepa3phIBHOCTU HeC)KUMaeMOU JKHUJKOCTH.

4. YpaBHeHue bepHy/iu /1 vjeanbHOM )KUJKOCTHU.

5. YpaBHeHue bepHy/uM [/ BA3KOM KULKOCTH.

6. 'eomeTprueckui M SHEpPreTMYeCKUM CMBIC] ypaBHeHUs1 bepHymmm gi1a peanbHOU
JKAJKOCTH.

7. [ToHsATHE O paBHOMEPHOM M HepaBHOMEDHOM [BM)KEHHUSIX HArllODHOM U Oe3HaropHOM
JBIKEHUSX XKUIKOCTH.

8. I'mppaBnuueckue COTPOTUBJIEHUS. I'mppaBnueckue 3/1eMeHThI [OTOKa.
MippaBnvueckuii yKIIoH.

9. OCHOBHOe ypaBHeHHe pPaBHOMEPHOT'O JBUKEHUS )KUIKOCTH.

10. Pexxumbl aBr>KeHUs xxuaKocTH. Kputnueckoe uncno PeiiHombAca.

11. [Togo6ue rupoMexaHUUeCKUX MPOIECCOB.

12.  Pacxop u cpefHsisi CKOPOCTb JlaMUHApHOT 0 TIoToKa. Pacrnipesienenre ckopocreit. [lotepu
Haropa Ha TpeHHe IpU JJaMUHapPHOM peXUMe.

13.  PacripefenieHre CKOpocTeli U MOTepU Haropa 10 JjIMHe Tpy TypOyJIeHTHOM peXuMe B
TU/IPaBINUECKH T/IaZIKUX TpyOax.

14.  TloTepu Haropa Ha TpeHUe TIpY TypOYyJIEHTHOM peKUMe C yUeTOM 111epOXOBAaTOCTH.

15.  Brbruucnenue Ko3dduimenTa Japcu.

16.  MecTHble ruipaB/MuecKre CONMpPOTHUB/IEHMUSI.
17.  YpaBnHenue lle3u. Koadpduupmenr [le3u.

VicTeueHue >KMJKOCTH Yepe3 0TBEPCTHsI, HACaAKH, BOAOCIUBBI. ['HpaB/InueCcKUi NPbDKOK H
conpsbkeHue 0beoB

1. Bubr Hacazok. O6/1acTH UX TTPUMEHEHHSI.
2. VicTeueHure >XKUKOCTH U3 OTBEPCTUM M HAacaZl0K NPY MOCTOSIHHOM Harlope.
3. VcTeuenye )XUIKOCTH U3 OTBEPCTUM IIPU IIepeMeHHOM Hariope.



4.
COeIMHEHUH.

14.

[BiwkeHre >KMOKOCTM B HANOPHBIX TPyOONpOBOAax TMpuU  IOC/Ie0BAaTeILHOM

JIBr>KeHUe KUJKOCTU B HAIOPHBIX TPYOOIIPOBO/IaX MpH MapasuielbHOM COeJUHEHUH.
Pacuer cudoHa.

Pacuet kosb1ieBOro Tpy0OIpOBOAA.

HeycTraHoBuBIII€eCS IBWKEHUE >KUKOCTH, THIPABIUUECKUH yap.

PaboTa ruipaBIMuecKkoro TapaHa.

PaBHOMEpPHOE JIB)KEHHUE KUAKOCTH B OTKPBITHIX pycC/iax.

'uapaBMueCcKuii TIOKa3aTesb pycia.

PacueT K0/UIEKTOPOB pabOTarOIIX HEIO/THBIM CeUeHHeM.

IomnyckaeMble cpelHAe CKOPOCTA PAaBHOMEDPHOT'O MTOTOKa.

YcTaHOBMBIIIEECS] HEPABHOMEDHOE TUIaBHO H3MEHSIIOIIeecs: JBWKEHHE >XMIKOCTU B

OTKPBITBIX pyC/ax.

15.

YPaBHEHI/Ie YCTaHOBUBIIETOCsd HEPABHOMEPHOI'O I1JIaBHO MW3MEHSAROIIEroCd ABHXXEHUA

JKUKOCTH B TIPU3MaTUUECKOM pyciie.

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

CriokotiHoe, OypHOe ¥ KpUTHUeCKOe COCTOSTHHE TT0TOKa.

I'mapaBnrueckuii npepKOK. OmpejeneHre TapaMeTpPOB I'M/IPaBIMUeCKOro MPbDKKa.
Buzbl ruipaBiMuecKkrx npbDKKOB.

I'padvik MpbDKKOBOM (PYHKLIUU.

Bogocnusel. Knaccrdukaiiys BoJjoC/IUBOB.

BopgocnmBel ¢ TOHKOM cTeHKOM. Onpe/ienieHus: pacxoza BOJOC/INBA C TOHKOW CTEHKOM.
BogocivBel ¢ wmvpokuM moporoM. OrmipeziesieHHsi pacxofa BOJOC/AMBA C ILIMPOKUM

BogocnmuBel  mpakthyeckoro  mpodwmns.  OmpefeneHuss  pacxofia  BOZOC/HBA

MIPAKTUUeCKOro TIpodu/is.

24.
25.

PN

ok W=

BoKoBOe ckaTre Ha BOJOC/IUBAX MPAKTUYECKOT0 MPOMUIIS U IIMPOKUM TIOPOTOM.
CornpspkeHue 6beoB.

I'uapaB/MKa A0POXKHBIX BOJOMPONYCKHBIX TPY0 M Ma/IbIX MOCTOB
I'vpaBivKa JOPOXKHBIX TPYO U MajibIX MOCTOB, KOCOTOPHBIE COOPY>KEHHSI.
MeTo/pl TallieHusi JHePTUK: BoZ000Hast CTeHKa U Boj0O0MHbBIN KOTOZeL!.
[IBr>KeHMe TPYHTOBBLIX BOZl. OCHOBBI pacueTa JlaMUHapHOUN (U/IbTPaLUH.
PacueT ¢pUABTPYIOIIUX HaChITIE.

OCHOBBI r'H/POJIOTUM
KpyrosopoT BoAbI B ipupoe.
YpaBHeHue BOAHOTO OasaHca.
I'uapaBmueckas KiacCU(pUKaLYs JOPOXKHBIX TPYO.
JlenoBble sIB/IeHYS Ha peKax Y Hajle[u.
[ToHsiTHe MUTaHKs U BOJHOTO Pe)XMMa peK.
[ToHsiTHe ABV)KEHUSI HAHOCOB U PYC/IOBBIX MPOL[ECCOB.



3. MeTonuecKre MaTepHasbl, ONpeAe/AIOIUe MPoLeAyPy U KPUTEPUH OLleHUBAHUS
¢()opMHPOBAHHOCTH KOMIIeTeHIU NPH NMPOBeAeHNHU NPOMEeXXYTOUHON aTTeCcTal[uu

KpnTepml d)OpMHpOBaHI/IH OLI€HOK IT0 0TB€TAM Ha BOIPOCHI, BBINMIO/IHEHHIO TECTOBbIX BHI[HHI/Iﬁ

- OL|eHKa «OT/IMYHO» BbICTaB/IsSIeTCsl 00yyarolleMycsi, eC/IM KOJTMYeCTBO IPaBU/IbHBIX OTBETOB Ha
Boripockl coctassisieT 100 — 90% ot o61iero 06HEMa 3ajaHHBIX BOTIPOCOB;

- OLIeHKa «XOPOII0» BLICTaB/IsIeTCsl 00yyaroieMycsi, eC/Ii KOJIM4eCTBO MPaBU/IbHBIX OTBETOB Ha
BOITPOCHI — 89 — 76% 0T 06111er0 00BEMa 3a/JaHHBIX BOTIPOCOB;

- OLIeHKa «y/OBJIETBOPDMTE/JBHO» BBICTaB/seTCs OOydvarolieMycs, ecad KOJIW4eCcTBO
TIPaBU/IBHBIX OTBETOB Ha TeCTOBBIE BOMPOCHI —75—60 % 0T 006111er0 06BhE€Ma 3a/JaHHBIX BOTIPOCOB;

- OLieHKAa «HeYyAOB/JIeTBOPHTE/IbHO» BbICTAB/sAeTCS O00ydarolemycsi, ecad KOJIN4ecTBO
TIPaBU/IbHBIX OTBETOB — MeHee 60% 0T 0011jero 06bEéMa 3a/JaHHBIX BOTIPOCOB.

Kpurtepuu (popMHUpOBaHus OLIEHOK 110 pe3y/IbTaTaM BBINO/THEHHs 3aJaHui

«OTIMYHO/3aUTeHO» — CTAaBUTCS 3a pPabOTy, BBINIOJHEHHYIO IIOJHOCTBIO 0Oe3 omubok u
He/IOUeTOB.

«Xopom1o/3a4TeHo» — CTaBUTCS 3a pabOTY, BHITIOTHEHHYTO TIOTHOCTBIO, HO TIPH Ha/IMUKHY B Hell He
bosee ozHO Herpy6oii OLIMOKY U OJHOTO HeJjoueTa, He Oosiee TpexX Hel0UeToB.

«Y [10B/IeTBOPHUTE/ILHO/3aUTeH0» — CTaBUTCA 3a paboTy, eciu 0OydYarolIuiics TpaBUILHO
BBITIOJIHWI He MeHee 2/3 Bcell paboOThl WM JOMyCTH/ He Oosiee ofHOUM Tpybod OUIMOKM M [BYX
He/loueToB, He Oosee ofHOM rpy0oi U ofHOMN Herpyboii ommbKu, He Gosee Tpex HerpyObIX OIMOOK,
ofiHOM Herpy0o# OIMOKH U JBYX HeZJOUETOB.

«Hey0oB/IeTBOPUTE/ILHO/HE 3aUTEHO» — CTABUTCS 3a pabOTy, eC/TH YHUCIIO OIIMOOK U HeJ0UeTOB
TIPEBLICHJIO HOPMY [i/Isl OLIeHKU «Y/I0BJIeTBOPHUTEbHO» WM TIPAaBU/ILHO BBITIOJIHEHO MeHee 2/3 Bceid
paboTsL.

Buobt owubok:

- 2pybble owUOKU: He3HAHUe OCHOBHbIX NOHSIMUL, NPABUA, HOPM; He3HaHUe NpUueMo8 peuleHusl
3aday; owubKu, NoKa3blearujue HenpasuibHoe NOHUMAHUe yCA08USi NPedN0HCEHHO20 3a0aHUsl.

- Heepybble owUOKU: HemoYHoCMu (pOpMyAUPOBOK, onpede/neHull; HepayUuoHAAbHbIU 8b160p x00a
peuieHust.

- HeOouembl: HepayUOHA/bHble Npuembl BbINOAHEHUs 3d0dHUsl; Oomoe/bHble NOo2pewHOCmuU 8
¢opmynupoeke 8b1860008; HebpestcHOe 8bINOMHEHUEe 3A0AHUSL.

Kpurtepuu (popMupoBaHus OLIEHOK M0 3K3aMeHy

«OTAMYHO» — CTYZeHT IpHOOpes HeoOXOoAUMbIe YMEHUS Y HaBBIKH, TIPOZIeMOHCTPHUPOBA/I HaBbIK
NPaKTUUYeCKOro NpUMeHeHHs! I10JIyYeHHbIX 3HaHUM, He [0y CTU/I JIOTHUeCKUX U (haKTUUeCKUX OLIMO0K

«XopomIo» — CTy1eHT IpHoOpes1 HeoOX0JUMble YMEHUsI M HaBBIKH, TTPO/IeMOHCTPUPOBA/T HaBbIK
NPaKTUYEeCKOro TpUMeHeHMsl TIO/IyueHHBbIX 3HaHWM; [OIyCTH/ He3HauWuTe/bHble OLIMOKM U
HETOYHOCTH.

«Y 10BJIETBOPUTE/ILHO» — CTY/IEHT JIOMYCTU/I CYIlleCTBeHHbIe OIINOKH.

«HeyaoB/1eTBOPUTE/IBHO» — CTYAEHT AEeMOHCTPUpYeT (parMeHTapHble 3HAHWS HW3y4aeMOro
KypCa; OTCYTCTBYIOT HeOOXO/Mble YMEHHs U HaBbIKH, [ONYIeHbl IpyOble OMINOKY.



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

