[LOKYMEHT NoANMCaH NPOCTOi 3NeKTPOHHOM NOANKUCHIO

Wdopmaums o enaieETEPAJIBHOE AFIJHTCTBO KEJIE3HOLOPOKHOI'O TPAHCIIOPTA
OUO: MarpBAERAIHFHOE R@ESHINPCTBEHHOE pIO/DKETHOE OBPA3OBATEJIBHOE VUPEXXEHUE BBICIIEI'O OBPA3OBAHHS

JlomKHOCTD: mm Y Y =
Nara I'I0)J,I'IVI<CaHVI9IZ 3 %‘}glflgl/l IFroCYAAPCTBEHHBIN YHUBEPCUTET IIYTEU COOBIEHU S

YHUKabHbIA NPOrPaMMHbIN KNHOY:
940338409t A48 3d6cB96 5587 238RBTEHda 8

I'mapaBianka u ruapoJIOrusi

paboyas nporpaMma JUCHUILIMHBI (MOTYIIs)

CrennansHocTh CrienmanbHocTh 23.05.06 CTpoUTENbCTBO KEIE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENEH
Creranusanys Y paBiIeHUEe TEXHUIECKUM COCTOSHUEM JKeJIe3HOIOPOXKHOTO ITYTH

Kpanuduxanus HuoxeHep myTeii cood1enns
®opma obyueHus 3a04Hast
OO011as TpyL0eMKOCTh 43ET

Buner koHTpOIIs Ha Kypcax:

JK3aMEHHI 3

Pacnpez[e.ﬂeﬂne YacoB JUCUMILIMHBI 110 KypcaM

Kypc 3

Bun 3ansrtuit vl PIl Hroro
Jlextmn 4 4 4 4
JlaGopaTopHbie 4 4 4 4
[IpakTnueckue 4 4 4 4

KoHrT. 4. Ha aTrecT. 0,4 0,4 0,4 0,4
KoHr. 4. Ha arrect. B [2,3 2,3 2,3 2,3

nepuog OC

HUroro ayn. 12 12 12 12
KonrakrtHast pabora 14,7 (14,7 (14,7 (14,7
Cam. pabora 122,6 1122,6 (122,6 |122,6

Yackl Ha KOHTPOJb 6,7 6,7 6,7 6,7
Hroro 144 144 144 144




IIporpammy cocraBui(u):

K.m.H., Ooyenm, Bunsxkuna Eecenust Bacunvesna

Pabouast nporpamma JUCHUIIIMHBI

I'uapaBaMKa U THAPOIOTHS

paspaborana B coorBerctBun ¢ @I'OC BO:

DenepanbHbli rocy1apCTBEHHBIN 00pa30BaTeIbHBIN CTAaHAPT BBICILIETO 00Pa30BaHUsI - CHELUAIUTET 0 crenuanbHocT 23.05.06
CTpOUTENBCTBO KETE3HBIX JOPOr, MOCTOB U TPAHCIIOPTHBIX TOHHENEH (puka3 MunoOpHayku Poccuu ot 27.03.2018 r. Ne 218)

cocTaBJIeHa Ha OCHOBaHHMHU ydeOHoro miana: 23.05.06-24-1-COK/Im.plz.plx

CrenuansHocth CrienmanbHocTh 23.05.06 CTpouTenbeTBO XKeIe3HbIX 0pOr, MOCTOB U TPAHCIIOPTHBIX TOHHENeW HarpaBieHHOCTh
(npodunp) YrpaBieHHe TEXHUUECKUM COCTOSTHHEM XKEJE3HOA0POXKHOTO TyTH

PaGouas nporpamma o100peHa Ha 3aceaHuu Kadeapsl
EcTrecTBeHHbIE HAYKH

3aB. kadenpoii  Bosos Bsuecnas TeomopoBud



1. IEJIX OCBOEHUSA JTUCHHUILJIMHBI (MO Y JIS)

1.1]|11exs MUCIMIUIHHEI — 00€CIeYnTh (YOPMHUPOBAHKE Y 00YJarOIIHUXCs IPO(ECCHOHANBHBIX KOMITCTEHIINH, TO3BOJISFOIITHX
pelIaTh NPakTHYECKUE 3a1a4l HA OCHOBE 3HAaHMH OCHOBHBIX IIOHSTUI, METOAOB U 3aKOHOB I'MAPABIUKH U TUAPOJIOTHH.

1.2 3az[aanI/1 JUCHUILIMHEIL ABJIACTCA (bOpMI/IpOBaHI/Ie yMeHI/Iﬁ 1 HaBbIKOB I10 CJICAYIOIIUM HaIllpaBJICHUAM HH)I(eHepHOﬁ
JACATCIIbHOCTHU:

1.3|- 3HaHHE OCHOBHBIX HOHfITI/IfI, 3aKOHOB U Moz[eneﬁ TUAPABIMKU U TUAPOJIOr U, (1)PI3PI‘IGCKOI>'I CYHIHOCTH ﬂBJ'IeHI/II‘/'I, H3y4JacMbIX
FH)IpaBJ'IHKOfI nu FH)IpOJ'IOFHCfI; (bOpM JBUXKCHUA XXUJKOCTH U ypaBHeHHﬁ, KOTOPBIMH OHH OIHUCBIBAIOTCS;

1.4|- 3Hanme u YMCHHE UCIIOJIb30BaHN METOA0OB TCOPECTUUCCKOI'O U OKCIICPUMEHTAJIBHOI'O UCCIICJOBAHUA B THAPABIIMKC U
TUAPOJIOTrUn,

1.5]- YMCEHUS BBINIOJIHATD THAPABIMNYCCKHC PACUCThI IJI PEryIMPOBAaHU ITIOTOKOB U PYCIIOBBIX IIPOILECCOB Ha NEPECCYCHNN
TpaccC KCJIEC3HBIX JOPOTI' C BOAOTOKAaMH.

2. MECTO JJUCHUILJIMHBI (MOIYJISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huxn (paznen) OIL: |Bl.O.27

3. KOMIIETEHIIMY OB YYAIOLETOCSl, POPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI JUCIIUTLIMHBI
(MOJLYJIST)

OIIK-1 Crioco0eH pemaTh HHXESHEPHbIC 33/1a41 B MTPO(ECCHOHATLHON IESITEHOCTH C UCTIONBb30BAHUEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHaJIN3a U MOJICIIUPOBAHHUS

OIIK-1.3 [IpuMeHseT ecTeCTBEHHOHAYYHbIE METO/IbI TEOPETUIECKOr0 U SKCIIEPUMEHTAILHOTO UCCIIEA0BaHUsI 0OBEKTOB, IPOLECCOB,
SIBJIGHUH; TPOBOAUT HKCIIEPUMEHTBI MO 3aJaHHON METOMKE U aHAIU3UPYET Pe3yNbTaThl

TIK-1 Crocoben OpPraHMU30BbIBATH U BBIINIOJIHATH MHXKCHCPHBIC U3bICKaHUA TPAHCIIOPTHBIX HyTeﬁ nu COOpy)I(GHHﬁ, BKJIrO4ast
TeOAC3NYCCKUC, THAPOMETPUICCKUEC U HHIKCHECPHO-T'COJIOIrMYCCKHUC pa60TBI

I1K-1.3 TIponu3BOAUT rUIPOMETPUUECKUI pacueT A 00bEKTOB TPAHCIIOPTHON MHPPACTPYKTYPbI

B pe3yabrare ocBOeHHsI TUCHUILIMHBI (MOAYJIs) 00yYAIOIIMIACH T0JIKEH

3.1|3unaTh:

3.1.1|MeTopl TEOPETHYECKOTO U AKCIIEPUMEHTAIBHOTO UCCIIEIOBAHU S (PU3UUECKHX OOBEKTOB, IPOLIECCOB M SBJICHUI, METOIUKY
NpOBeIeHNs 1 00PabOTKH pe3yJbTaTOB (PU3MYECKOro SKCIIEPUMEHTA B 00JIACTH THPABIUKH U TUAPOJIOTUH; OCHOBHBIC
3aKOHBI T'H/IPABIIUKH; 3aKOHBI PABHOBECHS U JIBH)KCHUS )KUIKOCTH; (DH3HUCCKYIO CYIIIHOCTD SIBICHUH, H3y4aeMBbIX
THAPABINKOM; GOPMBI IBIKCHHS KHUAKOCTHA M YPAaBHCHUS, KOTOPHIMU OHH OIHCHIBAIOTCS, OCHOBBI THPOJIOTUS U
THAPOMETPUH

3.2|Ymern:

3.2.1|IpUMEHSATh METO/Ibl TEOPETHYECKOTO M AKCTIEPUMEHTAIBLHOTO UCCIIEIOBaHUS (PU3UUECKUX OOBEKTOB, MPOIIECCOB U SIBIICHUH,
MPOBOAUTH (PU3UYECKHE FIKCIICPUMEHTBI T10 33/IaHHOH METOIMKE H 00pabaThIBaTh X PE3YIbTAThl B 00JIACTH MMAPABIAKH U
THAPOJIOTHH; UCIIOIb30BAaTh OCHOBHBIC MOHSTHUS M 3aKOHBI TUIPABIUKH M THAPOIOTUH TS PELICHUS MPAKTHYCCKIX 3a1a4;
[IPOBOAUTH THAPOMETPHYCCKHII pacyeT 1uisi 00bEKTOB TPAHCIOPTHOM HH(PACTPYKTYPHI

3.3|Biaagern:

3.3.1|HaBbIKaMH TPUMEHEHHS METO/I0B TEOPETUYECKOr0 U 3KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS (PU3MUECKIX O0BEKTOB,
MPOLIECCOB U SIBJICHHUI, HABBIKAMHU MTPOBEACHHS (PU3NUCCKUX IKCIICPUMEHTOB 110 3aJaHHOW METO/IMKE U HABBIKAMHU
00paboTKH UX PE3y/IbTATOB B O0JIACTH IHAPABINKH M THAPOIOI MU, HABBIKAMHU IPUMEHCHHUSI OCHOBHBIX MMOHSTHI 1 3aKOHOB
THAPABINKH ¥ TUAPOIOTHH ISl PELICHHS TPEAMETHO-IPO(UIBHBIX 33124

4. CTPYKTYPA U COAEPKAHME JUCLHUILIMHBI (MOIY.JIST)

Kon HaunMeHoBaHue pa3iesioB U TeM /BUJA 3aHATHS/ Cemectp /| Yaco | IIpumeuanue
3aHATHS Kype

Pazges 1. OCHOBBI T'MIPOCTATUKHA

1.1 OcHOBHBIC TOHATHSI U onpeecHus. KpaTkuit 0030p pa3BUTHS THIPABIUKH, 3 12
THAPOJIOTHH ¥ THAPOMETPHUH, UX 3HAUEHHE B CTPOUTEIILCTBE JKEJIE3HBIX IOPOT.
OcHoBHbIC (PU3UYECKHE CBOMCTBA )XHUIKOCTEH. MoJelb HEBS3KOM (MIeanbHO#)
skuakocTr. ['mapocratuka: 'mapocraTndeckoe TaBIeHUE U €T0 CBOMCTBA.
OcHOBHOE ypaBHEHHE THAPOCTaTUKH. CHIIBI TaBJICHUS Ha IUIOCKUE U
KpHUBOJIMHEHHBIE ToBepXHOCTH. /Cp/

1.2 ITpuGopk! i 3MepeHns U30BITOYHOTO JABJICHUS U JABJICHUS Pa3peKCHUSI. 3 4

/Cp/

Pazges 2. OCHOBBI I'MIPOJJMHAMUKH




2.1

KunnemaTrueckue 31eMeHTHI ToToKa. JIMHUA ToKa, TpyOKa TOKa, 3JIeMeHTapHas
CTpyHKa, IOTOK. BHIBI NBMKEHUS JKUAKOCTH: Y CTAHOBUBILIECECS H
HEYCTaHOBHBIIICECs, HAIIOPHOE 1 OE3HANIOPHOE, pABHOMEPHOE H HEPABHOMEPHOE.
YpaBHeHME HEPA3PBIBHOCTHU IBH)KEHUS )KUAKOCTH. [IoHATHE pacxona u cpenHeit
ckopocTd. YpasHenue [l.bepnymnu: Ypasuenne [ .beprymnnu 114 snemMeHTapHON
CTPYHKHM HJeaabHON XKUIKOCTH U IIOTOKA PeabHOH (BSI3KOM) XKUAKOCTH.
Warepnperanus ypasHenns J{. bepHyim u ero npaktiudeckoe npruMeHeHue. /JIex/

2.2

OrnpesieneHne CHl THAPOCTATHYECKOTO AABJICHUS Ha IUIOCKHUE H KPHBOJIHMHEHHBIE
noBepxHocta. /Ilp/

2.3

YpaBHEHNE HEPA3PBIBHOCTH JBIKEHUS )KUAKOCTH. Y paBHenue J.bepHymnu s
3JIEMEHTapHON CTPYHKHU HeaIbHOM XKUIKOCTH M MTOTOKA PeajIbHOM (BI3KOi)
xuakoctu. [Torepu Hanopa. /IIp/

24

VI3ydeHue pe:KMMOB Te4eHHS XKHUAKocTH /J1ad/

25

OKcnepuMeHTallbHas WUTIOCTpalys ypaBHeHus bepuymm.  /J1a6/

2.6

Ompenenenre ko duimenTa ruapapandeckoro tperus /Cp/

2.7

T'uapaBmuyecKue CONPOTUBIICHHS. PexXMBbI IBMKEHHUS KUIKOCTH: OCHOBHOE
ypaBHEHUE PAaBHOMEPHOTO JIBMKEHHUS sKukocTH. Kputepwmii PeiiHonbca,
JIAMAHAPHBIA ¥ TYpOYICHTHBINA peKUM.IIOHATHE O THIPABINICCKUX
CONPOTHBIICHHUSX U TIOTepsax Haropa: [Ipodmiu ckopocteid, GopMyIsl i pacueTa
noTephb Harmopa B Tpybax. I[TyTeBbie 1 MECTHBIC THAPABIMICCKHE COMPOTUBIICHUSL.
®opmyna [dapeu u popmyna Beticoaxa. /Cp/

12

2.8

Iotepu Hamopa npu BHE3aTHOM paciiupeHun Tpyosr /Cp/

2.9

Iotepu Haropa npu BHe3aTHOM cyxeHuu Tpyost  /Cp/

Paznen 3. HCTEYEHME )KMJKOCTH YEPE3 OTBEPCTUSI, HACAJIKH,
BOJOCJ/IMBBIL. THAPABJIUYECKHHU MPBIZKOK U COIPAKEHHUE
BBE®OB

3.1

HcreyeHune )UAKOCTH Yepe3 OTBepCcTHs U Hacaaku: Kiaccuukaius oTBepCTHiA.
Hcreuenne ®KUIKOCTH Yyepe3 MaIoe OTBEPCTHE B TOHKOH CTEHKE B aTMochepy.
OnbITHOE omnpeienieHre K03 (HUIMEHTOB PacXxo/ia, CKOPOCTH, CKATHS U
COTIPOTHUBIIEHMS U3 OTBEpCTUH U Hacaaok. [lonsTue naBepcuu ctpyu. Busst
Hacajok.BogociuBel: Knaccugukanus BogocianBoB. ['uapaBinueckuii pacuyer
BOJIOCTIMBOB.] MIpaBINYECKUil TPBDKOK M conpsikeHne ObedoB: Y cioBus
00pa30BaHMs THAPABINYECKOr0 MpbKKa. OCHOBHOE YPaBHEHHE THAPABINYECKOrO
npbbKKa. ['paduk npebKkoBoi GyHKuMU. /JIek/

3.2

VcredeHne )UAKOCTH Yepe3 OTBEPCTHs, HACAIKH, BOJOCIHBBL. THAPABINICCKUN
MIPBDKOK | conpsbkenue obedon /TIp/

3.3

HWcnbrranus mepHoii auadparmel.  /Cp/

3.4

HcnbiTanus apoccenbHOro perynsropa pacxoza /Cp/

Pazgen 4. THAPABJIMKA JTOPOKHBIX BOAOIIPOIIYCKHbBIX TPYB "
MAJIBIX MOCTOB

4.1

JloposKHBIE BOIOTIPOITYCKHBIE COOPY)KEHHSI: [ mapaBindeckas KiraccupuKaris
JOPOXKHBIX TPYO. ['MipaBIudecKuii pacyer OTBEPCTHIA JOPOXKHBIX TPYO ¥ MasbIX
MocToB.I ' napasirka 601bIIHX MOCTOB: PycioBsie nporecchl. OCHOBHBIC
MIPUHIMIIBI pacyeTa OTBepCTHid OoMbInuX MocToB. /Cp/

20

Pazgen 5. IBWWKEHHUE I'PYHTOBBIX BO/|

5.1

JIBmxeHue rpyHTOBBIX Bojl. OCHOBBI pacuera JIJaMUHapHO# (GuinbTpanuu. Pacuer
¢unpTpyromux Hacsneit. /Cp/

18

Pazgen 6. OCHOBBI T'HAPOJIOTI'MHA

6.1

O61as rugposnorus cyim: KpyroBopoT Bojibl B IpUpoie. Y PaBHEHHE BOTHOTO
6ananca. OCHOBBI peqHOI ruapoMeTpu: 3mepeHne ypoBHEH U IITyOHH BOIBI.
W3zmepenue ckopocrei TedeHus Boabl. OnpeseneHe pacXon0B BOIbI PEUHbIX
MIOTOKOB.

/Cp/

18

Pazgen 7. CAMOCTOSTEJIBHAS PABOTA




7.1 Ioxaroroska k nexiwsm /Cp/ 3 2

7.2 INoxroroBka k mpakTHdecknM padoram /Cp/ 3 4
7.3 INoxroroBka k slabopaTopHBIM padoram /Cp/ 3 4
7.4 BrmonaeHne KOHTpOIBHOI padoTs! /Cp/ 3 8,6

Paznen 8. KOHTAKTBIE YACBI HA ATTECTALIIUIO

8.1 KontponsHas pabora /KA/ 3 0,4
8.2 Koncynpranus nepen sx3amenom /KD/ 3 2
8.3 Ox3ameH /KD/ 3 0,3

5. OHEHOYHBIE MATEPHUAJIbBI

O1eHOYHBIC MaTEPUAITBI JIJIs POBENICHHUS MMPOMEKYTOTHOM aTTeCTalMK 00YJarOIIUXCsl IPUBECHBI B MPUIOKCHUH K pabouei
MporpamMMe JUCIUIUTAHEL.

@DopMBI U BUIBI TEKYIIETO KOHTPOJIS 1O JUCIUTUTHHE (MOIYITIO), BUJIBI 3a/IaHU#, KPUTEPHUHU UX OIICHUBAHUS, pacpeeicHue 6aioB 1o
BHJ/IaM TEKYIIIETO KOHTPOJIS pa3pabaThIBAIOTCS MPENoaBaTeNieM JUCIUILIHHBI C YIETOM €€ CICHU(HUKH 1 JOBOAATCS 10 CBEICHHS
00y4aroImuxcs Ha MEPBOM yIeOHOM 3aHATHH.

TekyIuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS MPEMOaBaTeIeM TUCIUILIHHBI (MOIYIs), KaK PABHJIO, C UCITOIL30BAHUEM
BUOC umy myTeM NPOBEPKH MUChMEHHBIX padoT, PETyCMOTPEHHBIX pA0OYMMH MPOTrpaMMaMHK AUCIHUILIHH B paMKaX KOHTaKTHOMN
paboThl ¥ CaMOCTOATENILHON pabOThI 0Oyuatommxcs. Jist GuKCUpoBaHUS pE3yIbTATOB TEKYIIETO KOHTPOJISI MOXET HCIOIb30BAThCS
3UOC.

6. YYHEBHO-METO/MYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

6.1. PexomeHnayemas iutepatypa

6.1.1. OcHoBHasi JuTEpaTYypa

ABTOpBI, COCTABUTENN 3arnaBue Wz narensc On. aapec
TBO. TOJI
JI1.1 |Bomuex A.A., nox o6ut. |['uapasiuka, raAposIorys, ruapoMerpust: YueOnoe nocooue |Mockea:  |https://www.book.ru/bo
pen., Bomuek A.A., KuoPyc, 0k/939026
IIBenosckuii I1.B., 2021
[emko H.H.

6.1.2. [lononHUTEILHAS TUTEpPaTypa

ABTOpBI, COCTABUTENN 3arnaBue Uz narensc On. aapec
TBO. TOJ
JI2.1 |Kamexun B. C., I'uapaBiuKa U TEIUIOTEXHHUKA: Y4eOHoe mocobue st By30B |MockBa: https://urait.ru/bcode/4
Muxaiinen C. H. IOpaiir, 57000
2020

6.2 MndopmanuoHHbIe TEXHOJIOTMH, HCTIOJIb3yeMble TPH OCYIIeCTBJIEHHH 00pa30BaTe/ILHOr0 NMpolecca 1o AMCUMILINHE
(Mony:10)

6.2.1 I[lepeyeHb TUIEH3MOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOrPaMMHOI0 oGecreveHust

6.2.1.1|MS Office

6.2.2 Ilepeyenn npogeccHOHATBHBIX 023 JAHHBIX U HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|EctecTBeHHOHaYIHEIH 0Opa3oBaTenbHBII mopTa: http://en.edu.ru/

6.2.2.2|MexayHapogHas npodeccroHanbHas 0a3a TaHHBIX «SpringerMaterialsy: https://materials.springer.com/

6.2.2.3|KoHcynpTaHT 1mI1I0C

6.2.2.4|Tapant ACTIVDKT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MO Y JIS)




7.1

VYueOHBIC ayTUTOPHY IS IIPOBEACHHUS 3aHATHI JEKIIMOHHOTO THITA, YKOMIUIEKTOBAaHHBIC CIICIMAI3UPOBAaHHOH MeOeIbIo 1
TEXHUYECKIMH CPEJICTBAMH OOYIEHHS: MyIbTHMEANITHOS 000pyJ0BaHNE ISt IIPEOCTAaBICHNS yIeOHOH NH(OpMaLiH
0OJIBIIION ayAUTOPHN W/HIIN 3BYKOYCHIIMBAIOIIEe 000pY0BaHIE (CTaMOHAPHOE MM IIEPEHOCHOE).

7.2

VYueOHBIC ayTUTOPHY TS IIPOBEACHHMS 3aHATHI CEMHHAPCKOTO THIIA, TPYNITOBEIX ¥ MHAWBHIYAIBEHBIX KOHCYIBTAIIH,
TEKYIIEro KOHTPOJIS ¥ IIPOMEKYTOYHON aTTECTAINHN, YKOMIUIEKTOBAaHHBIC CIICIHATM3UPOBAHHON MEOETBI0 U TEXHHIESCKIMHU
cpencTBaMH 00y4eHHs: MyJIbTUMEANHHOE 000pYyAOBaHHE M/HITH 3BYKOYCIIIHBAIOIIee 000pya0oBaHNe (CTAIIOHApHOE HITH
[IEPEHOCHOE)

7.3

TomerneHust 47151 CAMOCTOSITENEHON PabOThI, OCHANIICHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOYXHOCTHIO MOKITIOUCHHUS K
cetr "MHTepHeT" 1 0OecriedeHHeM IOCTYTIa B JIEKTPOHHYIO HH()OPMAMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCHUTETA.

7.4

Tomenenust 4751 XpaHEHUs U MPOPUITAKTUIECKOr0 00CTY)KUBaHUS y4eOHOr0 000py10BaHHSI.

7.5

JlabopaTopusi, OCHAIIIEHHAs CTIEI[HaTbHBIM J1a00paTOPHBIM 000pYyIOBaHUEM: CTEH| riapaBindeckuit TMXK 2.




[TpuaoxkeHue

K paboueil mporpamMme AUCITUIIANHBI

ONEHOYHBIE MATEPHAJBI AJ5
NPOMEXYTOYHOU ATTECTALHUU

10 AUCUUIIJIMHE (MOJIYJIO)

«I'mapaBJauKa M THAPOJOTHUA»

HanpaBnernne moATOTOBKY / CIEHAIbHOCTH

23.05.06CTpouTEedbCTBO KeJE3HBIX JOPOTr, MOCTOB H
TPAHCHOPTHBIX TOHHeJdEH

(K00 u HaumeHoB8aHUe)

HanpaenenHocTs (poduiib )/crieiiuain3aus

anaBJIeHne TEXHHUHYECECKHM COCTOAHHUEM
KECEIEC3HOTOPOXKHOIoO mNMyTHu

(Haumenoganue)



OranaBAeHUE

IlosicuuTenpHas 3amucka.

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

[lenp NPOMEKYTOYHOM AaTTECTAlMM— OLEHUBAaHUE IPOMEKYTOYHBIX M OKOHYATEIbHBIX
pe3yabTaTOB O0YYEHHUS MO TUCIHIUIMHE, 00SCTIEYMBAIONINX JOCTI)KEHUE IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUs 00pa30BaTEIbLHON IPOrPaMMBI.

@DopMBbI IPOMEKYTOUHOH aTTECTALUU: IK3ameH (3 Kypc — 3aounoe odyueHue)

[lepeueHs KOMMIETCHIIUN, POPMUPYEMBIX B TIPOIIECCE OCBOCHUS TUCITUTUTAHBI

Kon 1 HanMeHOBaHNE KOMIIETEHIINT Kon nHAMKaTOpa JOCTIKEHUS! KOMIIETEHLIUH
OIIK-1. Ciocob6en peniatb OIIK-1.3. [IpuMeHseT ecTeCTBEHHOHAYYIHBIE METOBI TEOPETHIECKOTO 1
WHXXCHEPHBIC 337124 B 9KCIIEPUMEHTAIBHOTO UCCIICIOBAHUS 00BEKTOB, IIPOLIECCOB, SBICHHH,
podeCcCHOHANBEHON JESITENEHOCTH C MIPOBOAUT KCIIEPUMEHTHI 110 3aJaHHON METO/IUKE U aHAIN3UPYET
UCIIOJIb30BaHHEM METOI0B pe3yIbTaTh

€CTCCTBCHHLIX HAYK, MATEMAaTUYCCKOI'O
aHajin3a 1 MOACINPOBAaHUSA

[K-1. CnocobGeH opraHu30BBIBATE U [K-1.3. [Tpou3BOIUT THAPOMETPHUESCKUH pacyeT Al 00bEKTOB
BBINIOTHATH NH)KCHEPHBIE H3bICKAHUS TPaHCIIOPTHOW MH(PPACTPYKTYPBI

TPAHCHOPTHBIX IyTEH U COOPYKECHUH,
BKJIIOYas Fe0JIe3HICCKHE,
THAPOMETPHYECKHE M HHXCHEPHO-
re0JIOTn4ecKue paboThl

P€3y.HBTaTI>I O6y‘-IeHI/I$I Mo JUCHUIINIMHE, COOTHECCHHBIC C INIAHUPYCMbIMHA
pe3yjibTaTaMu OCBOCHUA O6pa3OBaTeHLHOﬁ IIporpaMmbl

Ko 1 HanmeHoBaHMe HHIUKATOPA PesynbTarel 00yueHus O JUCIUILTUHE OlLeHOYHBIE
JIOCTHKEHUS] KOMIIETSHIINN MaTepHabl
(xype_3)

OIIK-1.3. Ilpumensier OOyuaroIumiics 3Haer: Bompocer m. 2.1.1
€CTECTBEHHOHAYYHBIC METO/IBI METOJIbI TEOPETUYECKOr0 U JKcmepuMeHTtaibHoro | Tecter 2.1.2
TEOPETHYECKOTO U UccieI0BaHus (PU3UUECKUX 00BEKTOB, MPOIECCOB U
AKCIIEPUMEHTATILHOTO UCCIIEIOBAHUS SBIIEHUH, METOJAMKY TMpPOBEAEHUS U 00paboTKH
00BEKTOB, MPOLIECCOB, SIBIICHHH, Pe3yIbTaTOB (PU3MUECKOTO IKCIIEPIMEHTA B 00J1acTh

MIPOBOAUT SKCIICPUMCEHTHI 110 SaI[aHHOﬁ TUAPABJIUKU U TUAPOJIOTUN
MCTOAMKE U aHAJIU3UPYET PE3YyJIbTAThI

OOyuJarommiicst yMeeT: 3amanus . 2.2.1
MIPUMEHSITh METOIBI TEOPETHYECKOTO U
IKCIIEPUMEHTAIIBHOTO HCCIEN0BaHUs

(U3MUECKNXOOBEKTOB, IPOIIECCOB U SIBICHUH,
OPOBOJUTE  (U3WYECKHE  AKCIEPHUMEHTHl IO
3aJJaHHOM MeToIuKeN 00pabaThIBaTh UX PE3yIbTATHI
B 00JIACTH THPABIUKH U THIAPOJIOTHH

OOyyaromuiics Brajeet: Sanmanust . 2.2.2
HaBbIKaMH1 IPUMCHEHHUS METOJ0B TCOPETUYECKOI'O U
IKCIIEPUMEHTAIILHOTO HCCIIeI0BaHUS
(U3NIEeCKUXOOBEKTOB, TIPOLECCOB W  SIBIICHHIA,
HaBBIKAMU MIPOBEACHUS ¢busnaeckux
SKCICPUMCHTOB TI0 33JJAHHOW METOJTUKCH HaBBIKAMHU
00pabOTKH UX Pe3yabTATOB B 00JACTH THUAPABIUKH
Y TUAPOJIOTHH

[IK-1.3. ITpousBoaut OOyuarommiics 3HaeT: Tectbi 1. 2.1.3
THJPOMETPHYECKUHN pacyer Juis OCHOBHbIE 3aKOHBI THAPABIUKH: 3aKOHBI PABHOBECHSI

00BEKTOB TPAHCHOPTHOMH U IBVOKEHHMS )KUJIKOCTH; (PU3UUECKYIO CYIHOCTh

uHppacTpyKTyphI SIBJICHH I, U3y4aeMbIX THIPABINKON; GOPMBI

JABHKCHUA KUJIKOCTU U YPpaBHEHUA, KOTOPBIMU OHU
OIMMCBIBAKOTCA, OCHOBBI THUAPOJIOTHUA U THAPOMETPUN




OOyuaronuiics ymeeT: 3ananus m. 2.2.3
HCIONB30BaTh OCHOBHBIC IIOHATHUS W  3aKOHBI
THIPABIUKKH W THAPOJOTMU  JUIS  PELICHUs
MPaKTHYECKHUX 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 TEOPETUUYECKUX BOIIPOCOB U MPAKTUYECKUX 3a/IaHUM;
2) BoinonHenue 3aganuit B YMMOC Caml YIIC.

2. Tunosbie' KOHTPOJIbHDIE 32aAHUS HJIH HHbIE MATEPHAIBI IS OLEHKH 3HAHMIA,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaAKTEePU3YyIOIIUX YPOBEHb
c¢()opMUPOBAHHOCTH KOMIIETEHIUI

2.1 TunoBble BONPOCHI (TECTOBBIE 3aJaHMsI) VIS OIeHKU3HAHUEBOTO 00Pa30BaTEIbHOTO

pe3yJbTara
Ko u HaumeHnoBanue OO0pa3oBaTeNIbHBIN pPe3yIbTaT
WHIIUKATOpa JOCTUKEHUS
KOMITETEHIINU
OIIK-1.3. [Mpumensier | OOy4aronmMiics 3HaeT:
€CTECTBEHHOHAy4YHbIE ~ METOJBI | METOJBl TEOPETHYECKOTO M OKCIIEPUMEHTAJIBHOIO HCCIEA0BaHUS  (DU3UUECKUX
TEOPETHYECKOTO 1 | OOBEKTOB, NMPOIIECCOB U SBJICHHUH, METOAMKY IPOBEACHHUS U 0OpabOTKH PE3ysbTaTOB
9KCTIEPUMEHTAIBHOTO (PU3HYECKOT0 HKCIIEPUMEHTA B 00JIACTH THIPABINKH U THAPOJIOTHH
HCCIIEIOBAaHHS 00BEKTOB,
MIPOLIECCOB, SBICHUH, MPOBOIUT
SKCIIEPUMEHTHl 0  33JaHHOM
METOJIUKE " aHAIM3HUPYET
Ppe3yJIbTaThI
2.1.1 IlpumepnI BONIPOCOB

1. OcHOBHOE ypaBHEHHE THAPOCTATHKH U €0 IPUMEHEHHE.

2. OCHOBHOE ypaBHEHHE HEPA3PBIBHOCTH U €r0 IPUMEHEHHE

3. VYpaBHeHue bepHynan u ero npuMeHeHne

4. CriocoObl ONMCAHMS IBUKEHUS XKUAKOCTH

5. PexxuMmbl TeUCHHUS KUIKOCTH.

6. TmmpomexaHmueckoe mogoowHe.

7. PaBHOMepHOE M HEpaBHOMEPHOE JABM)KEHHE JKUIKOCTH B OTKPBITHIX pycCliax.

8. Kpyrosopot Bozpl B ipupo/e. Y paBHEHHE BOJHOTO OajaHca U ero MpUMeHEHHe.

2.1.2 TlpumephI TECTOB

1. T'umore3a CIIONTHOCTH MO3BOJIIET PACCMATPHUBATH KUAKOCTH MIPH aTMOC(HEPHOM JTIABICHUH KaK ...

a) nmedopMHUpYeMyIO CHCTEMY MaTepHaIbHBIX YaCTHII, 00JIaIa0Iy 0 MOCTOSIHHBIM TaBICHHEM

b) nebopmupyemyro cucteMy MaTepHaNbHBIX YACTHUII, OOIANAIONIYIO TOCTOSIHHOM TEMIIepaTypoit

C) HemeoOpMHUPYEMYIO CHCTEMY MaTepHAaNbHBIX YaCTHILI, HEMPEPHIBHO 3aMOJHSIOMMX MPOCTPAHCTBO B KOTOPOM OHA
JIBHDKETCS

TIpuBomsTCs THIIOBBIE BONPOCH i 3aianns. OLCHOYHbIE CPEICTBA, MPEIHA3HAYCHHBIC JUIS IPOBEICHHS aTTECTALIMOHHOTO
MEpOIPUATHS, XpaHATCA Ha Kadeape B JOCTATOYHOM JUIS NMPOBEICHUS OIEHOYHBIX MHPOIEAYp KOJHYECTBE BapHAHTOB.
OIeHOYHBIE CPENCTBAa IMOAJTEKAT AKTyalW3alil C YYeTOM pa3BUTHSA HayKH, OOpa30BaHUS, KyNbTypHl, IKOHOMHKH,
TEXHHUKH, TEXHOJIOTUH M COLMANbHON cdepbl. OTBETCTBEHHOCTh 32 HEPACIPOCTPAHEHHE COJIEP KaHHs OLIEHOYHBIX CPEICTB
cpean o0ydaroIXcsi yHUBEPCUTETa HECYT 3aBeAyIOINi Kadepoii U mpenoaaBaTesb — pa3paboTYNK OLEHOYHBIX CPEJICTB.



d)

a)
b)
c)

ILG(I)OpMI/IpyeMy}O CUCTEMY MATCPUAIbHBIX YaCTHUL, HCIPCPHIBHO 3AIOJHAIOIUX IMTPOCTPAHCTBO, B KOTOPOM OHaA
JABMIKCTCS

Kakue 4acTHIBI JKUAKOCTH HCIBITHIBAIOT HAHOOJIBIIECE HAIPSIKCHHE CHKATHS OT ACHCTBHSA THIPOCTATHYECKOTO
IaBieHU?

HaXOSIINECs Ha JTHE pe3epByapa

HaXOSIIHECs Ha CBOOOIHOM MOBEPXHOCTH

HaxozsIHecs: y O0KOBBIX CTEHOK pe3epByapa

HAXOJAIINECS B ICHTPE TSHKECTU PACCMATPUBAEMOT0 00bhEeMa JKUIAKOCTH

Jist onucaHus IBYDKEHUS JKUIKOCTH B THAPABIMKE MCIOIB3YIOT CIIOCOOBI ...
ITackans u bepuymu

Herotona u Ilonenu

Jlarpamxa u Ditnepa

Anprirynst u I'pomexu

HaHOpHaﬂ JIMHUS IPU ABUKECHUA peanm—xoﬁ KUOKOCTH BJOJIb IIOTOKA ...
BCCTraa nmagacTt

TOpU30OHTaJIbHA

MOJAHUMACTCA U OITYCKACTCA B 3aBUCUMOCTH OT BHUJa pr6OHpOBO,Z[a
BCCraa rmoaHuMacTCs

YpaBHenue bepHyu A1 OTOKa peanbHOM KUJIKOCTA MOXHO ONPENEIUTh O HAIMYUIO ...
OTJINYUN B HATUCAHUU HET

MOTEPh HAOpa MO AJIMHE U MECTHBIX NMOTEPh

CpenHeN CKOPOCTH U MaKCHUMaJIbHOU CKOPOCTH

KOpPPEKTHBA CKOPOCTHU Ol U ITOTEPh HAropa

J1s MpakTHYECKOTO ONpPEETICHUs] MECTHBIX IIOTEPh Ha PE3KOE PacIINpEeHHe NPH BEIYHCICHUHN UX 110 (hopMyITe
Bopna He cronap3yIoT TakoH MOKa3aTeNb Kak ...

JraMeTp TpyOOIpoBoia 10 PACIIMPEHNUS

JraMeTp TpyOoIpoBoAa 1mocie pacmnupeHns

JUIMHA BOJOBOPOTHOMN 30HBI

pacxo KUAKOCTH

7.
a)
b)
c)
d)

a)
b)

c)
d)

10.

a)
b)
c)
d)

11.

2)

KunemaTnuecku ogo0HbIE CUCTEMEI ...

MHOTIa MOT'YT OBITh TUHAMHUYCCKH MO T0O0OHBIMU
WHOTJ]a MOTYT OBITh TEOMETPUUIECKHU MOJ0OHBIMU
BCETJ]a TEOMETPHUYECKH ITOT00HBI

BCer/a JUHAMHYECKH IOJ00HBI

OCHOBHOW OCOOEHHOCTBIO THIPABIMYECKOTO pacdeTa TPYOOIPOBOJOB C IIOCIENOBATEIbHBIM COEAMHEHUEM
YYacCTKOB SIBISIETCS TO, UTO ...

pacxo] ¥ NOTEPHU HANOpa Ha BCEX y4acTKax OJAWHAKOBBI;

pacxo/sl Ha y4yacTKaX CYMMHPYIOTCS, a IOTEPH Ha y4acTKaxX OAMHAKOBHI;

pacxo] ¥ IOTepHy Haropa Ha BCEX y4acTKax CyMMHUPYIOTCS;

pacxo]] Ha y4acTKax OJMHAKOB, a IIOTEPH HA YIACTKaX CyMMHUPYIOTCS

Ornpezenenre AMaMeTPoOB TPYO yIaCTKOB MarkCTPAJIH MPU pacieTe Pa3BeTBICHHOTO TYIIHKOBOTO TpyOOMpoBoaa
BBITIOJIHSIOTCS CJIEIYIOLIMM 00pa3oMm:

JIIaMeTPbl BEIOUPAIOTCSI MAKCUMATEHO BO3MOKHBIMU JUJISl YMEHBIICHUsI IOTEPh HATIOPa B TPYOOIPOBOIHON CETH
JIaMETPhI ONPEICISIFOTCS B 3aBUCHMOCTH OT PacXo/ia MyTeM 3a/[aHusi SKOHOMHUYECKON CKOPOCTH, MPH KOTOPOU
0011ast CTOMMOCTB BCEX COOPYIKEHHI M PACXOJI0B HA MX IKCILTyaTalUIO OyIeT MUHUMAIILHOMN

JIMaMETPhI YYACTKOB [TPUHUMAIOTCS OJIMHAKOBBIMH U OTIPEIEIIAIOTCS IIyTEM 3a[aHUsl SKOHOMUIECKOU CKOPOCTH,
[PU KOTOPO#i 0011[asi CTOMMOCTh BCEX COOPYKEHHI M PACX0JI0B HA MX HKCILTYATAIMIO OYAeT MUHUMAITbHOM
JNaMETPhI BBI6I/IpaPOTC$I MHWHHUMAaJIbHO BO3MOXHBIMH IS YMEHBUICHUA CTOMMOCTHU Tp}I6OHpOBOI[HOI\/'I CETH

[Ipu monenupoBanny 1o kputepuo Opyna Mpu OAMHAKOBOM 3HAUEHHH TUIOTHOCTH M OIMHAKOBOM g MACIITaOHBII
KO3 GUITMEHT IJISI TIepecdeTa CKOPOCTEH paBeH ...

J7st JoCTHKEHHS CXKATHS MMOTOKA IO BBICOTE CO CTOPOHBI BEPXHEro Obeda BEICOTA BOAOCINBA JA0JKHA OBITS ...
p<0




b) p=0
c) p>0
d p<10
e) p>10
12. duznueckas XxapakTepUCTHKA — yeJIbHAsl TEIUIOEMKOCTh UMEET CIe/yIolee 3HaueHHE I BOJHBIX OOBEKTOB Ha
3emuie:
a) peryJaMpoBaHHE TCIUIOBBIX MPOLECCOB
b) cymecTBoBaHME BOIOEMOB M BOJJOTOKOB
C) COXpaHEHHE )KU3HH B BOJOCMAX 3UMOit
d) cymiecTBOBaHME JEAHUKOB U CHEXKHOTO ITOKPOBA
€) BOJA MEPCHOCUT HAHOCHI, COBEPIIACT MEXaHMIECKYIO M 9PO3HOHHYIO paboTy
13. CkopoCTh TE€4EHUs B PEYHOM IOTOKE TeM OOJIbIIE, YEM. . .
a) Gousblre riIyOMHA pyCiia ¥ YKIOH BOAHOM IIOBEPXHOCTH, M MEHBILE IIEPOXOBATOCTD PyCia
b) MeHbIue rTyOuHa pycia M YKIOH BOJHOW MOBEPXHOCTH, M GOIBIIE HIEPOXOBATOCTH Pycia
C) ©OoJplue rayOuHa pyciia, MEHbIIIE HIEPOXOBATOCTh PYCiia U YKIOH BOJHON MOBEPXHOCTH
d) Oosplue rmyOuHa pyciia U HIEPOXOBATOCTh PYCIIa, M MEHbIIIE YKIOH BOAHO# MOBEPXHOCTH
€) Oomblie MIEPOXOBATOCTh PYClia U YKIOH BOJHOW MIOBEPXHOCTHU, U MEHBIIIE TTTyOHHA pycia
14. duznueckas XxapakTepUCTHKA — TEMIIEpaTypa KUIICHHUsI UIMEET Clielytoliee 3Ha4YeHUE IJIsl BOJHBIX 00BEKTOB Ha
3emie:
a) CyLIECTBOBaHHE BOJOSMOB U BOJOTOKOB
b) cymecTBOBaHME IEAHUKOB U CHEXKHOTO ITOKPOBA
C) COXpaHCHHE )KU3HH B BOJOEMaX 3UMOIi
d) perynupoBaHHE TEIUIOBBIX IIPOLIECCOB
€) BOJa MEPSHOCHUT HAHOCHI, COBEPIIACT MEXaHUYECKYIO H 3PO3HOHHYIO paboTy
15. Ha pexuM rpyHTOBBIX BOJ| BIIUSIIOT, IPEXKJIE BCETO,. .. ()aKTOPHI:
a) KIMMaTHYECKUE
b) reomopdonornueckue
C) THAPOXUMHYECKHE
d) mnouBeHHbIE
€) CYTOYHBIC KOJIeOaHUS UCTIApCHUS
I1IKO-1.3. [pouzBoaut | OOy4aromuiics 3HALT:
THAPOMETPUYECKHIA pacyeT JUIsl | OCHOBHBIC 3aKOHBI THIPABIUKH: 3aKOHBI PABHOBECHS W JBIDKCHHS JKUIKOCTH;
00BEKTOB TPAHCIOPTHOU | QU3MYECKYIO CYIIHOCTH SBJICHHH, W3y4aeMbIX THIPABIMKOW; (OPMBI JBIKECHHS
UHPPACTPYKTYPEI KUAKOCTH M YPAaBHCHHMS, KOTOPBIMH OHH OINMCHIBAIOTCS, OCHOBBI THIPOJIOTHSA H
THAPOMETPHH
2.1.3 TIlpumephl TECTOB
1. BwiOepuTe NpaBUIbHBIN BAPUAHT YKa3aHUS TOBEPXHOCTHBIX CHJL.
a) cuia TSDKECTH M CHJIa HHEePIIHH
b) cunbl HEpIMK ¥ TOBEPXHOCTHBIE CHJIBI JABICHUS
C) TpaBHUTAIMOHHBIC U KACATEIbHBIC K IIOBEPXHOCTH CHITBI TPEHHUS
d) HOpPMaJIbHBIC U OBEPXHOCTHBIEC CHIIBI IABJICHUS
2. Tlo xakoit popmyre onpexaensercs KO3PPUIHMEHT TeMIepaTypHOro pacupeHus?
I L == N Ve . Sy WSS
V -AT V.-Ap AV -AT AV -Ap
3. Kak popmymupyercs 3akon [Tackansa?
a) «BHemrHee naBieHHE, NMPOM3BOJMMOE HA JKHIKOCTb, 3aKIIOYCHHYIO B 3aMKHYTOM COCYZAE, MepenaeTcs 3TOH
’KUIKOCTBIO BO BCE CTOPOHBI 0€3 H3MEHEHUS»
b) «Teno, morpyKeHHOE B KHUIAKOCTh, TEPSIET B CBOEM BECE CTOJIBKO, CKOJIIBKO BECUT BHITECHECHHASI M JKHIKOCTE
C) «JlaBiaeHnue B J0OOW TOYKE IMOKOSIMIEWCS >KUAKOCTH 110 BCEM HAIPAaBJEHUSIM OJUHAKOBO M HE 3aBHCHUT OT
OPHMEHTAIMH TUIOIAAKH, HA KOTOPYIO OHO JIeHCTBYET»
4. XKuaxocTb, ABMKYIIAsICS BHYTPHU TPYOKH TOKa, 00pasyer ...
a) crpyiiky
b) xwmakyro yactumy

JIMHUIO TOKa
JJIEMEHTAPHYIO CTPYHKY




a)
b)
c)

JIst TMHAMUYecKH MOA00HBIX cHCTeM MaciTad kodddumrenToB ruapasmndaeckoro Tperus A u [lle3u C paBHHI ...

Macmraly Cuil as
MacuTady CKopocTeH ay
MacmrTady JUIHH a,

1 (equawMIIC)

ITotepu Hanopa mo AIHHE pH TypOyJICHTHOM PEKUME B OOIACTH THIPABIMYECKH TIIAIKUX TPYO
TIPOTIOPIIMOHATIBHEI CKOPOCTH B (BO) ... (CTEHCHN).

crerenu 1,75

2-1i cTeTneHH

1,75 ...2,0

1-ii crenenu

Hacanxom Ha3bpIBaeTcsi KOPOTKasl HaNOpHAas TpyOa, IpU pacyere KOTOPOH ...
YYUTHIBAIOTCS TOJBKO MOTEPH IO JUTHHE

YYUTBHIBAIOTCS KaK MECTHBIE IIOTEPH, TAK U MOTEPH TIO JJIIHE

BCEMH IMTOTEPSIMH HAropa IpeHeOperaroT

YYUTBIBAIOTCA TOJIBKO MECTHBIC IIOTEPHU

8.
a)
b)
c)
d)

9.
a)
b)
c)
d)

10.

a)
b)
c)
d)

11.

a)
b)
c)
d)
e)
f)

12.

a)
b)
c)
d)

KoaddunmeHTs! cxxaTtust €, CKOPOCTH @ M pacxofa |L CBSI3aH COOTHOILICHUEM. . .

€= o
H=e@
p=c¢lo
p=ep

Hamop H npu pacdere KopoTKux TpyOOIIPOBOJIOB B CIy4ae HCTEUEHH B aTMOC(EPy pacXoayeTcs Ha ...

Ha MPEeoJI0JICHHE TTOTEPh HAIlopa MO JJINHE

Ha MPEOJI0JICHHUE TOJIBKO MECTHBIX ITOTEPh HANOpa

MIPeoI0JICHHUE BCeX MOTeph Haropa B TPYOOIPOBOJIE U CO3JaHUE CKOPOCTHOTO HAIoOpa B BHIXOIHOM CEUCHHUH
Ha MpeoioJIeHHe BceX NOTeph Haropa B TpyOoonpoBoie

TabnuuHoe onpenenenne Moayns pacxoia K (pacxonHoi XxapakTepUCTHKN) NPOU3BOIUTCS B 3aBUCHMOCTH OT ...
JuaMeTpa TPyObl, IJTHMHHBI U THUIIA XKUIKOCTH

Marepuasa TpyObl, TUTA )KUAKOCTU U TOJIINHBI CTEHOK

CTENICHN M3HOCA, TOJIIMHBI CTEHOK M IJTHHHBI

JMaMeTpa, MaTepHana TPYObl U CTETIEHH €€ N3HOca

BonocnuBer-BoroMeps! IPUMEHSFOTCS IS . . .

W3MEPEHUs PacXoI0B Ha KPUBOJIMHEHHBIX YIaCTKaX PYyCel M KaHAIOB
HU3MEPEHUsS CKOPOCTEH TCUCHHS

BBICOKOW TOYHOCTH U3MEPEHHS PacX00B

M3MEpEHUS PACX0JI0B B MOATOIUICHHBIX YCIOBHUIX

M3MEpEHUs PACX0/I0B Ha MPSIMOJIMHEHHBIX y4acTKax pycell U KaHAJIOB
M3MEpEeHUs 1aBICHUS

Hayka, n3y4aromas BOAHYI0 000J0UYKY 3€MIIH, €€ CBOWCTBA M MPOTEKAIOIINE B HEH IPOLIECCHI U SBICHUS BO
B3aHMOCBSI3H ¢ aTMOC(epoit, TuTochepoit u Onochepoii, Ha3pIBaeTCH:

THAPOJIOTHS

THAPOTeOJIOTHs

THAPOMETPHS

THIpOTpadus

o01asi TUIPOJIOTHs

VY aneHue HEeUcCIonb3yeMoi 4acTi BOJIbI U3 BOJOXPAHUIIMINA, Ha3bIBAETCS
cbpoc

TOITYCK

TIO/ITIOP

Harnop

HaropHbIH GPOHT

I'uaporexHuyeckoe COOpyKEHHUE B BUJIE HACBINU AT 3aLIUTH TEPPUTOPUU OT HABOJAHEHHI, HAIIPABICHHOTO
OTKJIOHEHUS TIOTOKA BOJbI, HA3bIBAETCS

3amnpyza

IUTOTHHA

IepeMbIIKa

obed




e) namba

15. 3akoHOMEpHBIE IIAHOBEIE NehopMaIiK PEUHBIX U3TYUUH, Ha3bIBAIOTCS

a) MeaHIPUPOBaHKE

b) pycnosoit mporecc

C) pycioBsie nehopMarim
d) pycrnoBsie 06pa3oBaHus
€) pedHas THIpaBIHKa

2.2 TunoBblie 3aJJaHUA 1JId OICHKH HABBIKOBOI'O 06pa30BaTeJ’IbHOFO pe3yjabTarTra

KOH 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUIKCHUA
KOMIICTCHIIMH

OOpazoBareNbHbIH pe3ysbTaT

OIIK-1.3. ITpumensier
€CTECTBCHHOHAYYHBIC METOJIBI
TEOPETHYCCKOTO U
IKCIIEPUMEHTAIBHOTO
HCCIIENOBAaHNUS OOBEKTOB,
MPOLIECCOB, SBICHUMN, TPOBOAUT
9KCIIEPUMEHTHI 110 33aHHON
METOJIUKE U aHATU3UPYET
pe3yabTATHI

OOyyaromuiicst ymeer:

OPUMEHATh  METOJABl TEOPETHYECKOTO M IKCICPUMEHTAbHOTO  HCCIICTOBaHUSA
(bHU3UIECKUXOOBEKTOB, MPOIIECCOB U SBICHUI, POBOANTH (PU3HUECKUE IKCIICPUMEHTHI
[0 3aJaHHOM MeToAuKen 00pabaThiBaTh MX Pe3yAbTaThl B OOJACTH THIAPABIUKH H
TUAPOJIOTHH

2.2.1 Ilpumepsnl 3axanuii — |

ITocTpouTh 3MIOPHl W30BITOYHOIO THAPOCTATUYCCKOIO JABJICHUS BOJBI HAa CTCHKH
IUIOTUHBl JIOMAaHOTO O4YEpTaHHs, H300pakKeHHOW Ha pucyHke. OMNpeneauTb CHUJIBI
JaBieHus Ha 1 MeTp IHUPUHBI BEPTUKATBHOW M HAKIOHHOW YacTeil TUIOTHHBI U TOUKH MX
MPUIOKEHUS, eciu TiyOuHa Boabl h = 7 M, BbICOTAa BEPTHKAILHOW 4acTH CTeHbI AB

=

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

c

2. W3 OTKpHITOTO pe3epByapa, B KOTOPOM MOMIEPKHUBAETCS TTOCTOSHHBIM YpPOBEHbB, IO CTAITBHOMY TPYOOIPOBOILY
(3xBUBasieHTHAs mIepoxoBatocTh A = 0,1 MM), cocTosiias u3 Tpyd pasnoro auamerpa d u pasmuunoit mimas | (d;
=50 MM, l; =5 ™, d, =100 mm, |; = 2,5 M, d3 =75 mm, |; = 3 M) BeITekaeT B aTMocdepy Boja, pacxoa kotopoi Q
=10 5i/c, remnepatypa t = 60°C (puc.1).

Tpebyercst: 1. OnpenennTh CKOPOCTH JBMKEHUS BOIBI W MOTEPHM Hamopa (MO JUTHHE W MECTHBIE) Ha KakIOM

ydJacTke TpyOONpoBo/a;

2. YcraHOBUTH BeTMUKMHY Haropa 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 umure Tpydomnposoaa | = 1000 M, oTMeTke
ypoBHS Boabl B OamHe Hp = 32 M, reonesmueckoi
OTMETKE B KOHIIE TpPyOOnpoBosa Z, = 2 M U CBOOOIHOM

nanope H.,>12 M, eciiu TpyOBbI:

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

0 L

Puc. 2




OIIK-1.3. IIpumenser
€CTECTBCHHOHAYYHbIE  METOJBI

TEOPETHYCCKOTO u
9KCIICPUMEHTAIIBHOTO
HCCIIEIOBAHUSA 00BEKTOB,

MIPOIIECCOB, SIBICHUH, MMPOBOAUT
SKCIIEPUMEHTHl [0  33JaHHOM
METOIUKE 71 aHATU3UPYyET
pe3ynbTaThl

OOyuaronuiics BIaaeer:

HABBIKAMHM  [PUMEHEHHS  METOJOB  TEOPETHYECKOr0 U  IKCIEPHUMEHTAIBHOTO
HCCIIEIOBAHMS (PU3HYECKUX OOBEKTOB, TPOIECCOB W SIBICHMM, HABBIKAMHE MPOBEICHHUS
(bU3HIECKUX IKCIICPUMEHTOB IT0 3aIAHHOM METOIMKE M 00pabaThIBaTh UX PE3YJIbTATH B
00JIaCTH THAPABIMKA W THIPOIOTHH

Iloo3zaoaua 1
(] p-ru
@
¥
] L — .
"
h
! A-—' 1
CJ
Puc.1

2.2.2 Ilpumepsbl 3aganmii

Keiic — 3apanune 1.

MaHoMeTp Ha MOBEPXHOCTH 3aKPBITOTO COCYJA, HATMIOJIHEHHOTO BOAOHN IIOTHOCTHIO p = 1000 kr/m® mokasbiBaeT
naBienne py = 0,06 kre/em’. Ha ry6use h = 1,4 M K cOCy/Ly MPHCOCIHHEH MBE30METp € aTMOCHEPHBIM TABICHUEM Pary =
10° Ia Ha cBOGOIHOMN TOBEPXHOCTH. YCKOPEHHE CBOGOIHOrO MajeHMs IPUHATH paBHEIM 10 M/c’. Dmropa H3GBHITOIHOrO
JIaBJICHUSI Ha IUIOCKYIO BepTUKANbHYIO cTeHKy BC nmeer Bu:

| '%
o
b)

c)

[

]

1




d) B

Iloozaoaua 2

MaHoMeTp Ha MOBEPXHOCTH 3aKPBITOTO COCY/a, HAIOJIHEHHOTO BOJOW IUIOTHOCTRIO p = 1000 kr/M° TOKasbIBaeT
nasnenue py = 0,00 kre/em?. Ha rny6une h = 1,4 M Kk cocyy MPUCOEANHEH MBE30METP ¢ aTMOC(HEPHBIM ABICHUEMP 4py =
10° ITa Ha CBOGOIHOI TTOBEPXHOCTH. Y CKOPEHHE CBOOOIHOTO MaieHHs IPHHSTH paBHBIM 10 M/c?,

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

COTBIX.

Iloozaoaua 3

MaHOMeTp Ha MOBEPXHOCTH 3aKPHITOrO COCY/A, HATIONHEHHOrO BOIOI MIOTHOCTEIO p = 1000 kr/m® mokaspiBacT
nasienue py = 0,06 krc/em?. Ha ray6ure h = 1,4 M K cOCyy NPHCOEIMHEH MbE3OMETP C aTMOC(EPHBIM IABICHHEM
Par = 10° I1a Ha cBOGOIHOI MIOBEPXHOCTH. Y CKOpEHHE CBOGOIHOTO TaAeHHs IPHHATE paBHbM 10 M/c?.

Bsicota momusaTus Boasl hpembesomerpe (puc. 1) cocraBmser M. OTBeT BBECTH C TOYHOCTBIO 0
LEJIOT0 YHCIIa.

Keiic — 3apanune 2.

Iloozaoaua 1

]
Ahp

|

o X LA,

Puc2.

[lepenax ypoBHeii B mbe3omerpax a0 cyxerus (Dy = 0,1 m) u B y3koii ropiosune (D, = 0,05 M) B TpyOe kpyriioro
CeueHus1, B KOTOPOH ycTaHOBIIeH BojioMep Bentypu, cocraBisier 0,4 M. Y ckopeHHe CBOOOIHOTO MaAeHUs IPUHSTh PABHBIM
10 m/c?, = 3,14. IIpu Bxoze B y3KyI0 TOPJIOBUHY BOAOMEpA, IPUBEAECHHOTO Ha pUC.2,

a) YacTh MOTEHI[MAJIBHON SHEPTUHU MMOTOKA )KUAKOCTH MEPEXOIUT B KHHETHYECKYIO;
b) uacTh KUHETHYECKOW PHEPIHHU MTOTOKA KHUIAKOCTH MIEPEXOAUT B IIOTEHIMATBHYIO;
C) MexaHWYeCKast PHEPTHsl MOTOKA JKUIKOCTH CYIIECTBEHHO BO3PACTAET;

d) He NPOMCXOIUT U3MEHEHUSI MEXAHMYECKOM SHEPTHHU MMOTOKA KUIAKOCTH.

Hoozaoaua 2

[lepenax ypoBHeii B mbe3omerpax a0 cyxerus (Dy = 0,1 m) u B y3koii ropiosune (D, = 0,05 M) B TpyOe kpyriioro
CEUeHHs1, B KOTOPOH ycTaHOBIIEH BojioMep Benrypu, cocrasisier 0,4 M. Y ckopeHHE CBOOOIHOTO MaA€HUS NPUHSTH PAaBHBIM
10 M/c?, = 3,14. Ha puc. 2 OCTENEHHOE PACIIMPEHNE HA3BIBASTCA. ..

(Hamucatpb OTBET)

Iloozaoaua 3

Ilepenax ypoBHeii B mbe3omeTpax a0 cyxeHus (D = 0,1 m) u B y3koi#i ropioBune (D, = 0,05 M) B TpyOe kpyriioro
cedeHws, B KOTOPOU yCTaHOBIEH BojgoMep BeHntypu, cocrasiser 0,4 M. YckopeHre cBOOOTHOTO MaeHUsI PUHATH PAaBHBIM
10 M/c?, = 3,14. Haiitn pacxoJ1 JKUIKOCTH B TpyOeE, OTBET 3aMUCATh B JI/C, C TOYHOCTHIO JIO AECATHIX.




Keiic — 3apanne 3.

Iloosaoaua 1

Puc.3

Hacoc mpomssomurensroctbio Q= 0,03 m/c’ 3a6upaer Bomy n3 Gacceifna. JlMHa BCACHIBAIOMICH TPYOB HACOCA
I=10m, muamerp Tpy6sr d = 200 MM, JaBIeHHE Ha BXOIE B HACOC Py, = 0,06 MITa. TpyOompoBoI COMEPKUT MPUEMHBIH
KiamnaH ¢ cetkoil (&, = 6) u omHO cBapHOE KOJCHO (&ion = 2). Koadpdumument comporusnenus A = 0,02. Vckopenue
CBOOOTHOT'O MaICHUS MPUHATH paBHBIM 10 M/c = 3,14, iiotHOCTH BoABI 1000 Kr/M°.

B cedeHMM NpHUBEACHHOrO Ha pHUC. 3 TPyOONPOBOAA, PACIOIONKEHHOM HEIMOCPEICTBEHHO IEpe]] HAcOCOM,
JIaBJICHHUE:

a) MeHbIIe aTMOC(HEepPHOTO;

b) Gonbie atmocdeproro;

C) paBHO aTMOC(EPHOTO;

d) pasno 0.

Iloozaoaua 2

Hacoc mpoussomurensrocthio Q= 0,03 m/c? 3a0bupaeT Boay M3 OacceitHa. J[muHa BcachIBarolei TpyOBl Hacoca
I=10m, nquamerp TpyOsl d = 200 MM, JaBIeHHE HA BXOJE B HACOC Py, = 0,06 MIla. TpyOonpoBo COMEPKUT MPUSMHBIM
knamnaH ¢ cetkoil (&, = 6) u omHO cBapHOEe KOJCHO (&ion = 2). Koaddumument comporusnenus A = 0,02. Vckopenue
CBOOOIHOTO MaICHHS MPUHATH paBHBIM 10 M/c?, = 3,14, motHocTs Boxbl 1000 kr/m°.

Hacoc, npencraBieHHbIi Ha pHc. 3, TOJHAMAET KUAKOCTH M3 pe3epByapa 3a cueT BO BCACHIBAIOIIEM
naTpyOke. BrmcaTh paBUIIBHEII OTBET.

Hoozaoaua 3

Hacoc mpoussomurensrocthio Q= 0,03 m/c? 3a0bupaeT Boay M3 OacceitHa. J[muHa BcachIBarolei TpyOBl Hacoca
[=10m, muamerp Tpy6sr d = 200 MM, JaBieHHEe HA BXOJE B HACOC Py, = 0,06 MITa. TpyOompoBoI COAECPKUT MPUESMHBIH
KJamaH ¢ ceTkol (&, = 6) u omHO cBapHOE KONCHO (&yon = 2). Koapoumment comporusnenus A = 0,02. Yckopenue
cBOOOTHOTO MaICHUS MPHUHATH paBHBIM 10 M/CZ, 1 = 3,14, mrotHOCTE Boabl 1000 KI/MC.

JonycTrumas BbICOTa yCTAaHOBKH Hacoca Hajl ypOBHEM BOJIbI B OacceliHe paBHa M. OTBET BBECTH C
TOYHOCTBIO 10 JCCSATHIX.

[K-1.3. [pouzBoaut | OOyuaroUMiics ymeeT:

THIPOMETPHUYECKUII pacdeT AJs | MCIOJIb30BaTh OCHOBHBIE MOHATHS M 3aKOHBI THAPABINUKU M THIPOJIOTHUH JUIS PEUICHUS
00BEKTOB TPAaHCIIOPTHOM | MPAaKTUYECKUX 3ajad; IPOBOANUTH THIAPOMETPHYECKUII pacdeT s OOBEKTOB
nH}ppacTpyKTypHl TPaHCIIOPTHOH MH(PPACTPYKTYPbI

2.2.3 TIpuMepsI TeCTOBBIX 3aJaHU
1. Onpenenuts NJIOTHOCTH KMAKOCTH , TIONYYEHHYIO CMEIIMBAHUEM JABYX KuaKocTeH p1=880 I(F/MS; p2=900 KF/MS, C

obwvemamu V=20 1 u V=100 .
a) 850 krim®;
b) 897 krim®;
c) 900 krim®;
d) 986 xr/m’.

2. Yemy paBHO THAPOCTATHYECKOE NAaBJICHHE B TOUYKE A, €CIIM OHA 3ariyOlieHa Ha PacCTOSHUU 2 M OT CBOOOJHOM
MOBEPXHOCTH, Ha KOTOpPYIO NeHCTByeT naBieHWe paBHoe 2 klla. IIMOTHOCTh JKHUAKOCTH TPHUHATH PaBHOU

1000 kr/v®.
a) 19,62 «lla
b) 31,43 klla
c) 21,62 «lla

d) 103 klla




3.

Cuita u30BITOYHOTO THAPOCTATHYCCKOTO JABICHHS HA TOPU3OHTANBHYIO MPSMOYTOJIBHYIO TUIOIIAAKY (IHO cocyaa)
B OTKPBITOM COCYZ€ OYJIeT paBHa ... IPU CICAYIONIMX HCXOIHBIX JAHHBIX: IUIONIAIKa 3arTy0IeHa B BOLY HA 2 M U
MMEET IUIOIAab 2 M".

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

4. VYposeHb XuAKocTH B TpyoOke [Tnto moxnsics Ha BeicoTy H = 15 cM. UeMy paBHA CKOPOCTH KUIKOCTH B
TpyOOIpOBOIEC

a) 2,94 wm/c;

b) 17,2 m/c;

c) 1,72 m/c;

d) 8,64 m/c.

5. Kaxkum Oynet uucno PeitHonbca, ecim ckopocTs xuakoctd V =10 M/c, BHYTpeHHUH quamerp Tpydomnposoaa d =
10 MM, knHEMaTH4YeCKUi K03 uLreHT Bs3kocTH kuakoctu v =10 cCr?

a) 10

b) 1000

c) 100

d)

e) 10000

6. Ecmm mmma tpybompoBoma 200 M, pacxox sxumkoctn 0,10 m*/c, mmamerp Tpy6er 0,25 M, a Kod(duImeHT
ruapaBianyeckoro Tperus coctasiaser 0,06, To morepu mo JUIMHE IS MOTOKA JKUAKOCTH paBHHI ... Hammmute
OTBeT.

7. Ko>(pUIHEHT THAPABIMYECKOTO TPEHHs IS IOTOKA KHIAKOCTH IPH pacxofe xmmkoctd pasHoM 10 em’/c,
JquaMeTpe TPyOsI 2 ¢M 1 KO3 PHUIIUESHTOM BSI3KOCTH 10 °m?/c cocrasmsier. .. Hanmmmure oTBer.

8. Ecnm 3army0ieHne BHYTPEHHETO IMIIMHAPHYECKOTO HAcaKa I10]] YPOBEHb BOJIBI COCTABIISAET | M, a CKOPOCTh
UCTEYEHHS 5 M/C, TO N30BITOYHOE TaBJICHNE HaJl TOBEPXHOCTHIO BOJBI B 3aKPHITOM OaKe paBHO k[la.

a) 153

b) 30,6

c) 7,7

d) 77

9. Jlmametp oTBepcTus B pe3epByape paBeH 10 MM, a AuaMeTp MCTEKaoLIel Yepe3 3TO OTBEPCTUE CTPYHU PABEH 8 MM.
Yemy paBeH KOI(DPHULUECHT CxKATUSL CTPYN?

BapuanTs! oTBeTa:

1. 1,08;

2. 1,25

3. 0,08;

4. 0,8.

10. Bpems onopoxXHEHHs IPSIMOYTOJIFHOTO Oaka IpH MPUCOSTMHEHNH K OTBEPCTHIO Hacaka BeHTypu mpu npounx
HEM3MEHHBIX XapaKTePUCTUKAX ...

a) yBeIUYUTCS

b) ymensmurcs B 1,15 pasa

C) He U3MEHUTCS

d) ymensmmmtes B 1,32 pasa

11. Tlepeman ypoBHe#t BOABI MEXAY OakaMu paBeH 2,5 M, a AuaMeTp oTBepCcTHs 5 cM. Pacxos BoAbI IpHU UCTEUCHNUH U3
MaJIOTO OTBEPCTHSI B CTEHKE OTKPBITOTO 0aKa MY COBEPIIEHHOM C)KaTHU M MCTEUSHUH I10]] yPOBEHb
paBeH M/

a) 0,0099

b) 0,0085

c) 0,017

d) 0,019

12. T'eoMeTpHUYECKHIT HAIIOP HA TPEYrobHOM Bogocause 0,4 M, pacxo, IPOXO AN Yepe3 BOJAOCIUB 110 PopMyIie
TomcoHa, paBeH M/

a) 0,284

b) 1,142

c) 0,142

d) 2,842




TIK-1.3. Ipoussoaut | OOyyaroIUiics BIaxeeT:
THIPOMETPUYCCKUI pacueT JJisl | HABBIKAMH MPUMCHCHUS OCHOBHBIX MOHSATHI M 3aKOHOB THIPABIMKHA M TUAPOJIOTHU LIS
00BEKTOB TPAHCIIOPTHOM | peIIeHHs MTPEIMETHO-TTPOGUIBHBIX 3a1a4

HHPPACTPYKTYPHI

2.2.4 TlpumepsI 3aganuii
1. Tlpu rHOPaBIMYIECKOM HCIBITAHUK TpyOOrpoBoaa, mmeromero auamerp 0= 200mMm u mmay | = 200 M,

U30LITOYHOE JaBJIEHUE BOJBI B TpyOe momusTo 10 P; = 4 Mlla. Koadpuuuent o6beMHOTO CKaThs BOIBI By =
0,0005 1/MIla. dedopmarist CTEHOK HEe yUuTHIBaeTca. Tpedyercs ompenennTh: 00beM BOIB IpH aTtMochepHOM
JTaBJICHUI;, 00BEM BOJIBI, KOTOpast ObLIA 100aBJIeHA, YTOOB! HOBBICUTH NABJICHHE B TPYOOIPOBOE 10 Ps.

2. IpsmoyronsHas miactuHa pasmepoM 600x300 MM CKOJB3WT MO CJIOK TIMIEPHHA TOMIIHHOM O = 5 MM.
Kunemaruueckas BS3KOCTh TiuuepuHa V = 9.7 cM?/c, TIOTHOCTD p = 1245 kr/m®, Omnpenenuts Kakyro cuity F
HY’KHO NPWJIOKHTH K INTACTHHE, YTOOBI €€ CKOPOCTh CKOJIBKEHNUS paBHANIACH | M/C.

3. B U-o0pasublii cocyn HamuTHl PTYTh W Bona. JIMHUS pasmena >XUIKOCTEH pAacIloNO’KeHa HIDKE CBOOOIHOIM
MOBEPXHOCTH PTYTH Ha 8 cM. OmpenennuTts pa3HOCTh YPOBHEH B 00€HMX 4acTsAX cocyna. YIETbHBIH BEC BOIBI U
pTyTH cooTBeTcTBeHHO paBHsL: 9,81 kH/M?,132,85 kH/M®.

4. Ecmn mmuHa Tpy6omposoma 200 M, pacxox sxmmkoctr 0,10 m%/c, mmamerp tpyOsr 0,25 M, a kodduIEEHT
THIpaBINYECcKOro TpeHus coctasiseT 0,06, To HOTepH 1O JUIMHE AJIs TOTOKA )KUAKOCTH PaBHHI ...

5. Ko>((UIHEHT THAPABIMYECKOTO TPEHHs T MOTOKA KHAKOCTH NPH Pacxofe Kuakoctd pasHoM 10 cm/c,
nmametpe TpyGbi 2 cM 1 ko3 dumenTom Bzkoctr 1078 M%/c cocrapser. ..

6. Ecmu ckopocth mpotekatomieil B TpyOe >kunmkoctH cocraBisier 1,5 m/c, mmmHa TpyOsl 400 M, kK03 HUIMEHT
runpasianueckoro TpeHus 0,03 u moTepu Mo AJMHE COCTaBISIOT 4 M, TO JUAMETP

TPYOBI paBeH ... I g 2
7. Onpenenuth NOTEPIO HAMOpa HA BHE3alHOE paciiupeHue moroka (puc. 3), ecnmu [ — — |— — .|
M3BECTHBI MOKa3aHus mbe3oMeTpoB hy = 16 cm, hy = 30 cm, auamerper d; = 20 MM, dp / >

=50 MM, pacxog Q =1 x/c.
Puc. 3

8. Omnpenenure CKOPOCTh MCTEUECHHUS BOIBI B aTMOc(epy M3 Majoro OTBEPCTHS B CTEHKE OTKPHITOTO Oaka IpH
COBEpILIEHHOM CXKaTHUH, €CJIM 3ariTyOIeHue ero Mo ypOBeHb BOJBI 3 M.

9. Pacxoj BOABI pH UCTCYCHUH MOJ YpOBeHb, paBeH 0,014 M/c, a IMaMeTp OoTBepcTHsl cocTaBisaeT 5 cm. Haitaure
nepenaj ypoBHEHl BOJbI MPU MCTEUEHHH W3 BHELIHETO IMUIMHIPUYECKOTO HACa/Ka, PacHOI0KEHHOI'O B CTCHKE
OTKpBITOro 06aka, pU UCTEYCHUH 0] YPOBEHb.

10. /lBa 3akpbIThIX Oaka COEIMHEHBI MPOCTHIM JJIHHHBIM TPYOOIPOBOJOM IOCTOSIHHOTO aunamerpa 150 MM (Momysb
pacxoma K = 160,62 5i/c), pacxoa BoIsl cocTamiseT 45 Ji/c, mepenaj ypoBHE# B Oakax paBeH 6 M, H30BITOUHOE
JABJICHUE HAJ YPOBHEM XHIKOCTH BO BTOpoM Oake coctaBmseT 0,5 atM, amuna TpyOompoBoxa 150 m. Haiimure
M30BITOYHOE JABICHUE HaJl YPOBHEM JKHIKOCTH B IIEPBOM OaKe .

11. YcraHoBuTb, Oy/IET M IPOUCXOJUTH Pa3MbIB WIIM 3aWJICHHE KaHajla TpanelenJaJIbHOro MOIepeyHOro CeUeHNUS TpH
CJICTYIOLINX YCIOBUSX:

a) Korja mupuHa pycna mo any b = 1,4 m; koaddunuent 3anoxenus orkocoB m = 1,0; pacuetnsiit pacxoq Q = 0,88
M°/c, TIOTOK BJIeYET CpeAHenecyanble HAaHOCHI, a TIyOuHa nmotoka h = 0,8 M.

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

B)b=0mM m=15h = 0,9 m; pycio ykpemieHo KIaakoil u3 OOBIKHOBEHHOTO KHPIIHYa Ha IIEMEHTHOM pacTBOpE,
HaHOCHI CO CpefHnM auamerpoMm dactu d., = 0,4 Mmm; Q = 1,3 M/e.

12. Onpenenuth CPeaHIO CKOPOCTh M PAacXo/] TOTOKA B KaHAJIE, €CIIH NU3BECTHBI:

a) ykuio jaHa i = 0,0025; mupuna pycia o aay b = 0,8 M; ko3 duieHT 3an0xeHuss 0TkocoB M = 1,5; koadduiuent
epoxoBatoctu N = 0,011; a rmyOuHa paBHOMEPHOTO JBIKeHUs moToka hy = 0,38 wm;

6) i =0,0036; b =2,0 ; 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. [Ipn paBHOMEPHOM JIBI)KCHHH TPYHTOBOTO HOTOKA W3BECTEH YKJIOH MOACTHIIAIOIIETO BOAOHEIIPOHUIIAEMOTO CIOSI
= 0,04, pacxon na 1 mor.m mmpunsl notoka = 0,018 n/c m rnybuna nortoka hy = 2,8 M. Onpenenutsb
K03(hGULKEHT QUIABTPAIK TPYHTA.

14. TIpoexTupyeMBblii TOPU3OHTAIBHBIA OTCTOMHMK, NpEeIHA3HAUYEHHBIN I BBIJCICHUS U3 NPUPOAHOM BOIBI IyTeM
TPaBUTAIIMOHHOTO OCAXKICHUS COJIEPKAIIMXCS B HEW BO B3BEIICHHOM COCTOSIHUH YaCTHII C TUIOTHOCTBIO OOJBIIEH,
YeM IJIOTHOCTH BOJBI, OJDKEH nMeTh rryouny H = 4,2 M u mmpuny B = 6 M mipu 3ajaHHON TPON3BOIUTENEHOCTH
Q = 94,5 n/c. TpebyeTcst onpeAeanTh HEOOXOIUMYIO IJIMHY OTCTOMHHMKA L IS MOJHOTO OCaKICHHS YaCTHII,
THJPaBJIMYECKON KPYITHOCTBIO My = 0,5 Mm/c.

15. TTocTpouTh KPUBYIO OEMPECCHU WU OINPEACTUTh (HUIBTPAIMOHHBIA pacxoa Ha | MOT.M OJHOPOJHON 3eMIISTHOM
[UIACTHHBI, PACIIONIOKEHHOW HA TOPH30HTAILHOM BoJ0yTope, eciu = 11 M, hpz=10M,b=8 M, m; =3 M, m, = 2
M, k=0,0004 cm/c, hys =2 m.

2.3. IlepeyeHb BONPOCOB Al MOATOTOBKH 00y4AIOMIMXCH K IPOMEKYTOYHOH aTTeCTAlUH




I'mapocraTuka

1. OcHoOBHBIE (pU3HYECKHE CBOMCTBA >KUIKOCTEH. CKUMAEMOCTh KHUIKOCTH. Bs3KOCTh U
BHYTPEHHEE TPEHUE B JKUJKOCTH.

2. I'mapocraTudeckoe AaBJIEHUE U €T0 CBOMCTBA.

3. [Tpubopsl, n3mepstomue AaBjaeHne. EquHNUIBI n3MepeHus 1aBiIeHuUs.

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

S. AOcomoTHOe, M30BITOYHOE M BaKyyMMETpPHUECKOe aaBiieHHe. lIbe30MeTpuuecKui,
TUAPOCTATUYECKUI HAIIOP.

6. Monens uneanbHON (HEBA3KOW) KUAKOCTH. AOCOIIOTHBIH M OTHOCHUTENBHBIA TOKOM
(paBHOBECHE) KUIKHUX CPEI.

7. Cuna naBineHMs )KUIKOCTH Ha INIOCKHAE IOBEPXHOCTH.

8. Cuna naBineHus )KUIKOCTH Ha KPUBOJIMHENHBIE TOBEPXHOCTH.

9. Hagsonnoe nnaBanue ten. OCTOMYMBOCTD IUIABAIOIIUX TEJ, LIEHTP JaBJICHHUS.

I'mapoannamMuka

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

2. IToTOKM KUAKOCTH, PACXOJ U CPEAHSISI CKOPOCTh IIOTOKA.

3. YpaBHEHME HEPA3PBIBHOCTH HEC)KMMAEMOM JKUIKOCTH.

4, VYpaBHenue bepHyiun 175 uaeanbHON JKUIKOCTH.

5. VYpaBHenue bepryiun 175 BA3KON KUIKOCTH.

6. I'eomeTrpryecknii M SHEPreTUYECKUM CMBICI YpaBHEHHs bepHymn mis peanbHOU
AKHUJKOCTH.

7. [loHsiTE O paBHOMEPHOM M HEPAaBHOMEPHOM JIBUJKEHUSX HAIOPHOM M O€3HAIOpPHOM
JBUKEHUSIX KUJIKOCTH.

8. I'mnpaBnuueckue COIPOTHBIICHUS. I'mppaBnuueckue AJIEMEHTHI IIOTOKA.
I'mppaBinyeckuii yKIIoH.

9. OCHOBHOE ypaBHEHUE PABHOMEPHOTO JIBHIKEHUS KHJIKOCTH.

10.  Pexxumsl akeHus xuakoctu. Kpurndeckoe uucio Pelinonbaca.

11.  Ilogob6ue rugpomMexaHMYECKUX MPOIECCOB.

12. Pacxon u cpenHsisi CKOpoCTh JJaMUHApHOTO NoTOKa. Pacnipenenenue ckopocreid. [lotepu
Haropa Ha TpeHHE MPH JJAMUHAPHOM pEeXHUME.

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

14.  Tlortepu Hamopa Ha TpEeHHUE NMPH TypOYJIEHTHOM PEXHUME C YUETOM IIEPOXOBATOCTH.

15.  Brpruncnenue koadduuuenta lapcu.

16.  MecTHble ruApaBINYECKHE COTPOTUBIICHUS.

17.  VYpasuenue lle3u. Koaxppuument Ille3n.

Hcreuenne :KuAKOCTH Yepe3 0TBepPCTHS, HACAAKHU, BOAOCIAUBBI. ['napaBiInyecknii NPbIKOK H
conpsizkeHue 0bedoB

1. Bunsr Hacagok. O6nacTu UX MPUMEHEHUS.

2. Hcreuenune KUAKOCTH U3 OTBEPCTHI M HACAJIOK MPU MTOCTOSIHHOM HAIOPE.

3. Hcreuenue :XKUAKOCTH U3 OTBEPCTHUM MPU MEPEMEHHOM HaIope.

4, JIBU>keHHe KUJAKOCTH B HAMOPHBIX TPYyOOMpOBOAAaX TMpPH  TMOCJIEI0BATEIILHOM

COCINHCHHUMN.



14.

JIBYOKEHHE )HJIKOCTH B HAMIOPHBIX TPYOOIIPOBOIAX MPU MapaICIbHOM COCAMHECHUH.
Pacuer cudona.

Pacuer konbiieBOro TpyoOMIpOBOIA.

HeycranoBuBiiieecs: IBUKCHHUE KUKOCTH, THAPABIUYCCKUN yaap.

Pabota ruipaBin4eckoro tapaHa.

PaBHOMEpHOE IBUKECHUE )KUIKOCTH B OTKPBITHIX PyClIax.

['uapaBnrueckuii mokasareins pycia.

Pacdet koyu1eKTOpOB pabOTAOIIUX HETIOIHBIM CEYCHUEM.

JlonyckaeMmble CpeIHIe CKOPOCTH PAaBHOMEPHOTO IMOTOKA.

YCcTaHOBHBILICECS] HEPABHOMEPHOE IUIABHO M3MEHSIONICECS JBMIKCHHE JKHUIKOCTH B

OTKPBITBIX pycllax.

15.

VpaBHeHHe YCTAaHOBUBLICTOCA HCPABHOMCPHOI'O INNIABHO H3MCHAIOLICTOCS IABWIKCHUSA

KUJKOCTU B IPU3MATUUYECKOM PYCIIE.

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

HIOPOTOM.

23.

CrnokoitHoe, OypHOE U KPUTUYECKOE COCTOSIHUE TIOTOKA.

IMunpaBnuueckuii npbokok. OnpeneneHye napaMeTpoB ruApaBIudecKoro MpbKKa.
Bunbl ruipaBIMueckux NpbhKKOB.

I'paduk npeBKKOBOM (QYHKITHH.

Bogociueel. Knaccudukarus BOI0CIUBOB.

Bonocnusl ¢ ToHKOM cTeHKON.OTipeiesieHns pacxo/ia BOJOCINBA C TOHKON CTEHKOM.
BopocauBel ¢ mmpokum mnoporom. OmpeneneHus pacxojia BOJOCIUBA C IIHPOKUM

Bongocnuel MMPaKTUYICCKOI'O HpO(i)I/IJ'IH. OHpeI[eJ'ICHI/IH pacxoaa BOAOCIMBA

MPAKTUYECKOTro MpoduIs.

24.
25.

A

o gk wnE

BokoBoe cxkaTre Ha BOJOCIIMBAX MPAKTHYECKOTO MPOQPHIIS U IHPOKUM ITOPOTOM.
Comnpsixenue 0beoB.

I'mapaBiauka 10poKHBIX BOJAONPONYCKHBIX TPYO H MaJIbIX MOCTOB
IM'uapaBnuka TOPOKHBIX TPYO U MaJIbIX MOCTOB, KOCOTOPHBIE COOPY>KEHUS.
Mertoap! rameHus SHepruu: BoAo0O0HAs CTEHKA U BOJJOOOWHBIN KOJIOIEIL.
JIBu>keHHe TPYHTOBBIX BoA. OCHOBBI pacueTa TaMUHAPHON (PUIIbTpaIIH.
Pacuer puabpTpyromux HachIIe.

OcHOBBI THAPOIOTHHA
KpyroBopot BozsI B IpHpoIE.
YpaBHeHHe BOJHOTO OasiaHca.
IMuapaBnuueckast kiaccuduKaius J0pOKHBIX TPYO.
JlenoBele sIBIEHUS HA pEKax U HAJIEIH.
[ToHsiTHE MUTAHUS ¥ BOJHOTO PEKKUMA PEK.
[ToHsiTHE IBMYKEHUS HAHOCOB U PYCJIOBBIX MPOIIECCOB.

3. MeToauyeckne MaTepuaJibl, ONpeaesiolue NPouelypy U KPUTEePUH OLleHUBAHUS
copMHPOBAHHOCTH KOMIIETEHIM NIPU NIPOBEACHUH NIPOMEKYTOYHOM aTTeCTALMHU

Kpurtepun ¢popmMupoBaHusi OLIEHOK 110 0TBETAM Ha BOIIPOCHI, BHINOJHEHHIO TECTOBBIX 3a/1aHUM



- OIICHKA «OTJIUYHO» BBICTABIISETCS O0yUYaIOMIEMYCs, €CIM KOJTUYECTBO MPABHILHBIX OTBETOB
Ha Borpockl coctaBisieT 100 — 90% ot obmiero 00bEMa 3aJaHHBIX BOITPOCOB;

- OIICHKAa «XOPOIII0» BBICTABISICTCS OO0YUYAIONIEMYCs, €CITU KOJUYECTBO MPABUIBHBIX OTBETOB
Ha Borpochkl — 89 — 76% ot 0611ero o0bEmMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKa «YyJAOBJIETBOPUTEJBbHO» BBICTABISACTCS OOydYalOmEMyCs, €CIId  KOJUYECTBO
MPaBWJIBHBIX OTBETOB HA TECTOBBIE BOIPOCHI —/5—60 % oT 061ero 06bEMa 3aJaHHBIX BOIIPOCOB,;

- OIICHKa «HEY/J0BJIETBOPHUTEIbHO» BBICTABISICTCS OOYYaAIOMIEMYCS, €CIIM KOJUYECTBO
MPaBUIILHBIX OTBETOB — MeHee 60% oT o0111ero 00bEéMa 3a1aHHBIX BOIIPOCOB.

Kpurtepun ¢popmMupoBanusi O1ieHOK 10 pe3yJIbTaTaM BBINOJHEHHUSA 3aJaHUil

«OTAUYHO/32YTEHO0» — CTaBUTCS 3a padoOTy, BHINOJHEHHYIO MOJHOCTBIO 0€3 OImMOOK U
HEJ/IOYETOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 pa0dOTY, BHIMOIHCHHYIO TOJHOCTHIO, HO MPU HATUYUU B HEH
He OoJiee 0/IHOM HerpyOoi omMOKK U OHOTO HeJ0YeTa, He 0oJiee TPeX HEeI0UETOB.

«Y10BJIETBOPHUTEJILHO/3a4TEHO0» — CTaBUTCS 3a paboTy, ecinu OOydYaroIuiCs MPaBUILHO
BBITIOJTHWJI HE MeHee 2/3 Bceil paboThl WM AOMYCTUN HE Oojiee OAHON TpyOOW OIIMOKK M JBYX
HEJ0YEeTOB, He OoJiee O HOM Tpy0boil u 0HOI HEerpyOoi OomMOKHU, He 00JIee TPeX HErpyOBIX ONMIHOOK,
OJTHOY HEerpyOoil OIMOKY U JBYX HEJOYECTOB.

«HeynoBjieTBOpUTEJbLHO/HE 3a4YTE€HO» — CTaBUTCS 3a padoOTy, €CIM YHUCJIO OIMHMOOK H
HEJIOYETOB MPEBBICUIIO HOPMY JUISl OLIGHKU «YJIOBJIETBOPUTEIHHO» HMIIM MPABUIBHO BBITIOJHEHO MCHEE
2/3 Bceii pabOTHI.

Buowt owubox:

- 2pybvie OwUOKU: He3HAHUEe OCHOBHLIX NOHAMUL, NPABUJl, HOPM, He3HAHUEe NPUEeMO8 DeuleHUs
3a0au, owuOKU, NOKA3bI8AIOWUE HENPABUIbHOE NOHUMAHUE VCIL08USL NPEONONCEHHO20 3A0AHUSL.

- HezpyOble OWUOKU. HEMOYHOCIU (YOPMYTUPOBOK, ONpedesieHUll, HePAYUOHATbHBIU 8b1OOP X00a
peuerus..

- Heoouemvl. HEPAYUOHAIbHbIE NPUEeMbl GbINOJIHEHUS 3A0aHUs; OMOeNbHble NOZPeUHOCU 6
dopmynuposxe 86160008, HebpedCHOe 8bINOIHEHUE 3A0AHUS.

Kpurtepun popmupoBaHus OLEHOK 10 IK3aMeHY

«OTIANYHO» — CTYIEHT Mpuodpen HeoOXOJUMble YMEHHUS M HABBIKH, IMPOJEMOHCTPUPOBAI
HABBIK NMPAKTUYECKOTO MPUMEHEHUS MOyYEHHBIX 3HAHU, HE JOMYCTHII JIOTUYECKUX U (DaKTUUECKUX
OIITHOOK

«Xopomo» — CcTyAeHT Tpuodpen HeoOXOJUMbIe yYMEHHS M HaBBIKH, MPOAEMOHCTPUPOBAI
HaBBIK MPAKTUYECKOTO MPUMEHEHHS TOJIYYCHHBIX 3HAHHM; JOIMYCTUI HE3HAYUTENIbHBIC OIIMOKU U
HETOYHOCTH.

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

«HeynoB/1IeTBOPUTEJIBLHO» — CTYIEHT JEMOHCTPHUPYET (PparMeHTapHbIe 3HAHHUS H3y4aeMOTo
Kypca; OTCYTCTBYIOT HEOOXOIMMbIE YMEHHUSI i HABBIKH, JOIYIICHBI TPyObIe OIIHOKH.



