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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llens qucIMIUINHEI — 00eCceYnTh (POPMHUPOBAHHE Y 00YJarONIUXCS TPOGECCHOHANBHBIX KOMITETEHITHI, MO3BOMISIOMNX
peliaTh NPaKTHYECKUe 33/1a4i Ha OCHOBE 3HAHUN OCHOBHBIX IMOHSTHH, METO/IOB U 3aKOHOB TMIPABIMKU U THAPOJIOTHH.

1.2 | 3agauaMu TUCHUIIIMHEL SBISETCS (POPMUPOBAHKNE YMEHUI U HABBIKOB 10 CJICAYIOIUM HAIIPABICHHAM HHKEHEPHON
JEATEIbHOCTH:

1.3 | - 3HaHKE OCHOBHBIX MOHATHIA, 32KOHOB M MOJIETICH TMAPABIMKH U TUAPOIOTHH; (PU3NUECKON CYIIHOCTH SIBICHUH,
M3y4aeMbIX THAPABIUKON M THIPOJIOTHEH; GopM IBHIKEHUS KUIKOCTH U YpaBHEHHH, KOTOPBIMU OHH OITUCHIBAIOTCS,

1.4 | - 3HaHue u YMCEHHE HUCIIOJB30BaHUA METOAOB TCOPETHUUYCCKOIO U SKCIICPUMEHTAJIBHOI'O UCCIICAOBAaHNA B THAPABINKE U
TUAPOJIOTUH,

1.5]- YMEHUA BBIITOIHATD THAPABINYCCKUE PACUYCTHI AJIAA PETYINPOBAHNA ITIOTOKOB U PYCJIOBBIX IIPOLECCOB HAa NMEPECCUCHNU
Tpacc XCJIC3HBIX A0POr' € BOAOTOKAMH.

2. MECTO JUCHUIITUHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

IMux (pasgen) OIT: | b1.0.27

3. KOMIETEHIMY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLUATIINHBI
(MOJYJIST)

OIIK-1 Cnocoben peuiaTb NHXKCHCPHBIC 3aa4 B HpO(bCCCHOHaJ'IBHOﬁ JACATCIBHOCTH C UCIIOJIB30BAHUEM METOAOB €CTECCTBCHHBIX
HayK, MaT€eMaTU4€CKOIo aHaJIM3a U MOJACITINPOBAHUA

OIIK-1.3 HpHMerIeT €CTCCTBCHHOHAYYHBIC METOABI TCOPETUYCCKOI'O U SKCIICPUMEHTAJIBHOI'O UCCIICJOBaAHUA O6L€KTOB, IIpo1eccoB,
S[BJ'IeHPIfI; OPOBOAUT SKCIICPUMCHTEI 11O SaHaHHOﬁ MCTOAUKE U aHAJIU3UPYCT PE3YJIbTAThI

TIK-1 Criocoben opraHu30BbIBaTh U BBIIIOJIHATH MHKEHEPHbIE N3bICKaHUS TPAHCIIOPTHBIX MyTEH U COOpYXKEHUI, BKIIOUas
reoIe3UUeCKUe, THAPOMETPUUECKUE U HHKEHEPHO-T€0JIOrNUeCKUE PabOThI

[1K-1.3 TIpou3BoguT rUAPOMETPHUECKUil pacdeT I 00bEKTOB TPAHCIIOPTHOH HH(PACTPYKTYPHI

B pe3yabTaTe 0cBOEHUS IMCUMIJIMHBI (MOAYJIs1) 00y4aKOUIHIiCA J0/KeH

3.1 (|3HaTh:

3.1.1 | meTonbl TEOPETUYCCKOI'O K OKCIIEPUMECHTAJIIBHOI'O HCCIICAOBAHUA (bI/ISI/I‘{€CKI/IX 06LCKTOB, IMPpOLECCOB U ﬂBJ'IeHPIﬁ, MCTOOUKY
MIPOBCACHUA U 06pa6OTKI/I PE3YIbTATOB (1)I/I31/I‘ICCKOFO OKCIICPUMCHTA B obJactu TUAPABINWKA U TUAPOJIOTHUH;

3.1.2 | ocHOBHBIE 3aKOHBI THIPABIMKH; 3aKOHBI PABHOBECHS H JABIDKCHHS JKHIKOCTH; (PU3MUECKYIO CYIIHOCTD SIBICHUH,
N3y9aeMbIX THIPABINKOH; (POPMBI IBIKCHNUS KUIKOCTH U YPaBHEHHS, KOTOPBIMH OHH ONIMCHIBAIOTCS, OCHOBBI THAPOJIOTHS
U TUAPOMETPUH

3.2 | YmeTh:

3.2.1 | mpUMEHSATH METOABI TEOPETHIECKOTO M AKCIIEPIMEHTAIBHOTO HCCIIEA0BAaHNS (PH3UIECKIX 00BEKTOB, IPOIIECCOB U
SIBIICHUIA, TPOBOAUTH (PU3UUECKUE SKCIIEPUMEHTHI TI0 3aJaHHOM METOIMKE 1 00padaThIBaTh UX PE3YIbTATHl B 00IaCTH
THAPABIUKM U TUIPOJIOTUH; MCHIOIb30BAaTh OCHOBHBIC MOHATHS M 3aKOHBI THAPABIUKY U THIPOIOTUH JJIsL PEIICHHS
MIPAaKTHYIECKHUX 3a]1a4; TPOBOIUTE THIPOMETPHUCCKUH pacueT I 00bEKTOB TPAHCIIOPTHOW HH(PPACTPYKTYPHI

3.3 | Bnagern:

3.3.1 | HaBBIKAMU MNPUMCHCHHA MECTOAOB TECOPETHUCCKOI0 U SKCIICPUMEHTAJIBHOI'O UCCIICAOBAHUA (1)I/ISI/I‘ICCKI/IX OGLCKTOB,
IIPpOECCOB U HBHCHHﬁ, HaBbIKaMU IMTPOBECACHUA q)I/ISI/I‘IeCKI/IX OKCTICPUMEHTOB 110 3aJJaHHOM METOJUKE U HaBBIKAMH
O6pa6OTKI/I HX PE3YJIbTATOB B obactu TUAPABIUKA U TUAPOJIOrUU; HABBIKAMU MPUMEHCHUA OCHOBHBIX MOHATHH 1 3aKOHOB
TUAPABIMKA U TUAPOJIOTHUN AJId pCIICHUA HpeﬂMeTHO—HpO(bI/IHLHBIX 3aa1a4

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa31esioB U TeM /BUA 3aHATHS/ Cemectp | YacoB | Ilpumeuanue
3aHATUSA / Kype

Paznen 1. OCHOBBI THIPOCTATUKHA

1.1 OcHOBHBIE MTOHATHUS U onpefeneHus. Kpatkuiit 0030p pa3BUTHS THAPABINKY, 5 2
THAPOIOTHY U THAPOMETPUH, UX 3HAaUE€HHE B CTPOHTENIBCTBE JKEIE3HBIX JOPOT.
OcHOBHBIE (hHU3MUECKUE CBOHCTBA XKHUIKOCTEH. Mojiens HeBA3KOH (MIeaabHOM)
xuaakoctd. ['mapocrartuka: ['mapocraTiaeckoe faBIeHHE U €TO CBOHCTBA.
OcHoOBHOe ypaBHeHHE TuapocTaTuki. CHIIBI JaBICHUS HA IJIOCKUE U
KpUBOJIMHEHHBIE TOBEPXHOCTH. /JIek/

1.2 OcHoBHbIE (pr3HYECKHE CBOMCTBA XUAKOCTEH. [ apocTaTnieckoe TaBJICHUE U 5 2
ero cBoiictBa. OCHOBHOE ypaBHeHHE TuapocTaTuku. /IIp/

1.3 IMTpubops! 11 H3MepeHNs H30BITOYHOTO NABICHNS U AABICHHS 5 2
paspexenust. /J1ab/

Paznen 2. OCHOBBI THIPOJNHAMMUKHA




2.1

KunemaTtudeckue s1eMeHThI HOTOKA. JIMHUS TOKa, TpyOKa TOKa, dJIeMEHTapHast
CTpY¥Ka, MOTOK. BHIbI IBMKEHUS KUIKOCTU: YCTaHOBUBILEECS U
HEYCTaHOBHUBILIEECs], HAIIOPHOE M OE3HAIIOPHOE, PABHOMEPHOE M HEPAaBHOMEPHOE.
VYpaBHeHME HEpa3pbIBHOCTU ABMXKEHUS kunkocTu. [lonaTre pacxona u cpegHen
ckopoctu. YpaBHenue [l.bepnymn: Ypasuenue Jl.bepnymnnu nis anemenTapHon
CTPYHMKH UJCAIBHOM XKHUJIKOCTH U TIOTOKA PealibHOM (BS3KOM) KHUIKOCTH.
WuTepnperanus ypaBHeHus Jl.bepHyu U ero npakTuueckoe
npumenenue. /JIex/

2.2

Ormnpezienienne Uil THAPOCTATUYECKOTO IABICHUS Ha TIOCKHE U
KpUBOJIMHEHHBIE ToBepxHOCTH. /TIp/
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VpaBHeHHE HEPA3PBIBHOCTH ABMKEHHMS KUIKOCTU. YpaBHeHue JI.beprymnn
JUISL 3JIEMEHTapHOW CTPYHKHU WACATFHOM )KHUIKOCTH M TOTOKA peasTbHON (BA3KOI)
skunkoctd. [Torepu nanopa. /IIp/

24

N3yuenue pexxuMoB TeueHHs KUAKOCTH. /J1ab/

2.5

DKcIepuMeHTaNbHAS WILTIOCTPAIUs ypaBHeHus1 bepuyim. /J1a6/

2.6

T'uapaBIMYecKUe COMPOTUBIICHHS. PeKIMBI ABMKEHHS KUIKOCTH: OCHOBHOE
ypaBHEHHE PABHOMEPHOr'O JBIKEHHUS )uaAKocTH. Kpurepwii PeiiHonbca,
JIAMUHAPHBIN U TYpOyJIeHTHBIN pexxum.IIoHSTHE 0 THAPABIMYECKUX
COMPOTHBJICHUSX U moTepsix Hanopa: [Ipodwmiu ckopocteit, popmysab mist
pacuera roreps Hamopa B Tpy0ax. [lyreBble 1 MeCTHBIE THAPABIHYECKHIE
conpotusienus. ®opmyna Jlapcu u popmyna Beitcbaxa. /JIex/

2.7

Onpenencare ko3P PUIMeHTa THAPABINISCKOT0 TpeHus. /J1ad/

2.8

[otepu Hammopa Ipy BHE3AITHOM PaCIIHPEHUH TPYyOsI /J1ab/

2.9

ITotepu Hamopa npu BHE3AIMHOM CY)KeHHHU TpyObI /J1ab/

Paznen 3. HICTEYEHHUE XKUJKOCTH YEPE3 OTBEPCTUS,
HACAJIKH, BOJOCJIMBBIL. THJIPABJIMYECKHM IMTPBIJKOK 1
COIPAKEHUE BBE®OB

3.1

HcredyeHne )UAKOCTU Yepe3 OTBepcTHs U Hacaaku: Kinaccudpukamnms
OTBEpCTHi. McTeueHne ®UIKOCTH YEPE3 MAJIOE OTBEPCTUE B TOHKOM CTEHKE B
atmocdepy. Bogociussr: Kiaccnduxarus BogocnuBoB. ['napaBmmaeckuit
pacuet BogocauBoB. /JIex/

32

OnsITHOE onpeseneHne Ko3pGUIMEHTOB pacXxo/a, CKOPOCTH, CKATHS U
COTIPOTHBIICHHS U3 OTBEPCTH 1 HacaaoK. [TIoHsTHE HHBEepCHH CTpyH. Bript
Hacagok. I uapaBnn4ecKkuii MPEHKOK U CONpspKeHne 0be(oB: YCIOBUS
00pa3zoBaHus TUAPABINUECKOrO MpbhKKa. OCHOBHOE YpaBHEHUE
THIIPABIMYECKOro MpbbKKa. ['paduk mpbokkoBoi ¢yHKIwH. /Cp/

33

HcTeueHue )KUIKOCTH Yepe3 OTBEPCTHS, HACAIKH, BOIOCIUBEL
THPABINYECKAIN MIPBDKOK U conpspxeHue 0bedos /I1p/

34

HVcnbrranus mepHoit quadparmer. /J1a6/

3.5

HcnbiTanus IpoccebHOro peryisropa pacxoaa. /J1ad/

Paznen 4. THAPABJIMKA JOPOXHBIX BOAOIIPOIIYCKHBIX TPYB
MAJIBIX MOCTOB

4.1

JloposkHBIE BOIOIPOITYCKHBIE COOPYKEeHUs: [ MapaBinueckast KiacChu(puKarms
JOPOXHBIX TPYO. I'MapaBIMyecKuii pacueT OTBEPCTHI JOPOKHBIX TPYO M MajIbIX
MOCTOB. /JIex/

4.2

T'unpasnrka 6oabuInx MOCTOB: PyciioBbie mporecchl. OCHOBHBIE TIPUHIIUIIBI
pacdera orBepcTuii 60mbmux MoctoB. /Cp/

43

T'unapaBnudeckuii pacueT JOPOXKHBIX BOAOHNPOMYCKHBIX TPYyO. /IIp/

Paznen 5. IBUJKEHUE I'PYHTOBBIX BO/|

5.1

JlBmxeHue TpyHTOBBIX BOZ. OCHOBEI pacueTa JIAMHHAPHOH (HIBTPAIIHH.
Pacuet punpTpyromux Haceimnei. /Cp/

Paznen 6. OCHOBBI I'MHIPOJIOI'MU




6.1 O6mas ruxponorus cymri: KpyroBopoT BosI B IpHpOAE. YpaBHEHHE BOXHOTO 5 2
Gaynanca. OCHOBBI peYHOM ruapoMeTpur: M3Mepenue ypoBHeH U TITyOUH BOJIBI.
Wzmepenne ckopocTeit TedeHus Boabl. OIpeeneHne pacxoIoB BOIBI PEYHBIX
IIOTOKOB.

/JTex/

6.2 OcHoBbI peunoit ruapometpu /TIp/ 5 2

Paznen 7. CAMOCTOSATEJIBHASA PABOTA

7.1 IToaroroska k nekiusam /Cp/ 5 9
7.2 IToxroroBka k npakTiyecknM padoram /Cp/ 5 18
73 IToaroroka k abopatopHbeiM padoram /Cp/ 5 18

Paznen 8. KOHTAKTBIE YACBI HA ATTECTALIUIO

8.1 Koncynsramus nepen sx3amenom /K9/ 5 2

8.2 Ox3amen /KD/ 5 0,3

5. OHEHOYHBIE MATEPUAJIbI

OreHouHBIE MaTepHabl A IPOBEICHUS MPOMEXKYTOUHOH aTTecTaly 00y4aroIUXCsl IPUBEICHB! B MPUIOKEHUN K
paboueii mporpamMMe JUCIUIIIHHBL.

@DopMBI B BHIBI TEKYIIETO KOHTPOJS IO AUCHUILIHHE (MOIYIIO), BHABI 3aaHUH, KPUTEPHUH UX OLCHUBAHMS,
pacmpeneneHue 0aIoB MO BUAAM TEKYIIET0 KOHTPOIS pa3pabaThIBAIOTCS MPEHoiaBaTesieM JUCIUIUINHEI C YUETOM ee CIIeIU(UKH 1
JIOBOJISTCS JI0 CBEJICHUSI 00y4arOLIMXCs Ha IIEPBOM y4eOHOM 3aHSTHH.

Texymuii KOHTPOIb YCIIEBAEMOCTH OCYIIECTBIICTCS IIPErofaBaTeNieM NUCIHUIUIMHEI (MOIYIs) B paMKax KOHTAaKTHOH
pabOTHI U caMOCTOATETBHOM PaboThl o0ydarommxcs. [ GUKCHPOBaHUS Pe3yabTAaTOB TEKYIIErO KOHTPOJIS MOXKET HCTIONb30BATHCS
BHOC.

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

6.1. Pexomenayemasi JiuTepatypa

6.1.1. OcHoBHas1 IMTEepaTypa

ABTOpBI, COCTABUTENN 3arnaBue W3narennc On. aapec
TBO, TOJI
JI1.1 | Bomuek A.A., mof I'mapasinka, THIPONIOTHS, TUAPOMETPHS: YdeOHOe mocooue Mocksa: | https://www.book.ru/bo
obm1. pex., Bomuex KnoPyc,
A.A., llIBegoBckwmit 2021

I1.B., Illemxo H.H.

6.1.2. JlonotHuTEILHAS JINTEPATYPA

ABTOpBI, COCTaBUTEIIN 3arnaBue Wznarensc On. agpec
TBO, TOJ1
JI2.1 |Kanekun B. C., I'mppaBnuka u TEIIOTEXHUKA: YaeOHOe TTocoOue TS By30B Mocksa: | https://urait.ru/bcode/45
Muxaiinen C. H. IOpaiir,
2020

6.2 Un¢dopManmoHHbIe TEXHOJIOTHH, UCIIOJIb3yeMble P 0CyLIeCTBJICHHH 00pa30BaTeJbLHOI0 NPoLecca M0 JUCHUILIHHE
(Mony.n10)

6.2.1 IlepeyeHb TULEH3MOHHOIO H CBOOOIHO PACNIPOCTPAHSIEMOI0 IPOrPAMMHOIO ofecreyeHus!

6.2.1.1 |MS Office

6.2.2 TlepeueHb MpoeccHOHAIBHBIX 623 JTAHHBIX H MH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM




6.2.2.1

Mexnynapoanas npodeccroHanbHas 6a3a qaHHBIX «SpringerMaterials»: https://materials.springer.com/

6.2.2.2

KoncynbranT moc

6.2.2.3

Tlapant ACIIMKThttp

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1

YueOHble ayAUTOPUH AT IPOBEACHHUS 3aHATHH JICKIIMOHHOTO TUIIA, YKOMILICKTOBAaHHbIE CIIEIIMAIN3UPOBAHHOMN
MeOeIbI0 M TEXHUYECKUMH CPEACTBAMH 00YUSHUS: MyIbTHMEUIHHOE 000pyJ0BaHKE ISl IPEJOCTaBICHHs yIeOHOMH
nHOpMaIH OOIBIION ayIUTOPHN H/WITH 3BYKOYCHIIHBAIOIIee 000pyIoBaHNE (CTAIOHAPHOE WIIH TTIEPEHOCHOE).

72

YueOHbIE ayTUTOPUH AT IPOBEACHNUS 3aHATHIH CEMUHAPCKOr0 THIIA, TPYHIIOBBIX M HHANBUAYAIbHBIX KOHCYIbTalUH,
TEKYIIETO KOHTPOJIS ¥ MTPOMEKYTOUHON aTTeCTalllH, YKOMIUIEKTOBAHHBIE CTIEIHATN3NPOBAHHON MeOEIbIo 1
TEXHUYECKUMU CPEJICTBAMU OOYUSHHUSI: MYJIbTUMEUIHOE 000pYyAOBaHNE H/UJIH 3BYKOYCHIIMBAIOIIee 000pyIOBaHNE
(cTanmoHapHOE WK TIEPEHOCHOE)

7.3

[TomerieHust U1 CaMOCTOATENBbHON pabOThl, OCHAILICHHBIE KOMITBIOTEPHOIM TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYEHHUS K
cetr "MHTepHET" M 00CCTIEUeHUEM JIOCTYIIA B AJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEILHYIO CPEly YHUBEPCUTETA.

7.4

IomenieHust 11 XpaHEHHUs ¥ MPO(QUIAKTHIECKOr0 00CITy)KUBaHUS Y4eOHOTO 000PYIOBAHUS.

7.5

JlaGopartopusi, OCHaIlleHHAs CTIeHaTbHBIM JabopaTopHBIM 000pyIOBaHUEM: CTeH ] ruapasandeckuii TMXK 2.
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OraAaBAEeHUE

IlosicHuTenpHas 3amucka.

Tunosbie KOHTPOJIBHBIE 3aJAHUS WIM UHBIE MaTepUalbl Ul OLICHKU 3HAHWM, YMEHUM, HABBIKOB
U (WJIM) OTIBITA ICATEIILHOCTH, XapaKTEPU3YIOIIUX YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECHIIUH.
Meroauueckue Marepuanbsl, ONPENCIAIOIINAE INPOUEAYPY M KPUTEPUM  OLICHUBAHUSA
c(OPMHPOBAHHOCTH KOMITETCHIIUI TIPU MPOBEACHUN TPOMEKYTOUYHON aTTECTAIIHH.



1. IllogacHHTEeABHAS 3aIlIHCKa

L[eﬂb HpOMC)KyTO‘IHOﬁ arrecrtaiun — OLCHUBAHHC IIPOMCIKYTOUHBIX H OKOHYATCIBbHBIX

pe3yIbTaTOB OOYYEHUs 0 AUCIHUILIHHE, 00eCIeYHBAIOIINX JTOCTHKCHHE IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUS 00Pa30BaTEILHON MPOTPAMMBI.

DopMbI IPOMEKYTOUHOM ATTECTALUU: IK3AMEH (D cemecmp — 0uHoe 00yueHue)

[lepeuens KoMNIeTeHIUN, GOPMUPYEMBIX B IPOIIECCE OCBOCHUS JTUCITUILIAHBI

KOZI 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

KOIL WHAWKATOpPa JOCTUKCHUA KOMIICTCHIIUN

OIIK-1. CnocobeH pemathb
MH)KCHEPHBIC 3218901 B
IpoQeCCHOHATBHOM IESITEIPHOCTH C
HCIIOJIb30BaHUEM METO/IOB
€CTECTBCHHBIX HAYK, MATEMATHIECKOTO
aHaIM3a U MOJCIUPOBAHS

OIIK-1.3. IlpumeHseT ecTeCTBEHHOHAyYHBIE METO/(bl TEOPETUYECKOTO U
HKCTIEPUMEHTAIBHOTO UCCIIEA0BaHNS 00BEKTOB, IPOLIECCOB, SIBICHNUH,
MPOBOJUT SKCIIEPUMEHTHI 110 33J]aHHON METOIMKE U aHATU3UPYET

pe3yNIbTaThI

ITK-1. CriocobeH opraHu30BbIBaTh U
BBINOJIHATH HHKEHEPHBIE U3bICKAHUS
TPaHCIOPTHBIX IIyTEH U COOPYKECHUH,
BKIII0Yas I'€0Ie3UYECKHE,
THIPOMETPUYECKUE U HHIKEHEPHO-
Te0JIOTHYECKUE PAOOTHI

ITK-1.3. [Tpou3BOAUT THAPOMETPUIECKHUI pacyueT 1Jisi 00BEKTOB

TPaHCIIOPTHOU HH(PPACTPYKTYPHI

Pe3ynbrarel 00y4eHus MO AUCHUILINHE, COOTHECEHHBIE C IITAHUPYEMBIMU
pe3yJibTaTaMu OCBOEHHS 00pa30BaTEIbHON IPOrpPaMMBI

KO,H 1 HAUMCHOBAHUEC MHAUKATOpA
JOCTHIXCHUA KOMIICTCHIIMNA

PGSyJ’IBTaTBI O6y‘IeHI/IH 10 JTUCHHUITIMHE

O1EeHOYHbBIE
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 IKCIIEPUMEHTAIBLHOTO
HCCIIeOBaHUA (U3NICCKUX OOBEKTOB, MPOIECCOB
U SIBJICHUN, METOAUKY IPOBEACHHUS M O0pabOTKU
pe3ynbTaToB  (U3NYECKOTr0  JKCIEpUMEHTa B
00JaCTH THAPABIVKHU U TUAPOJIOTUH

Bompocer . 2.1.1
Tectsl 2.1.2

OOGyyaroniuiicst ymeeT:

MIPUMEHSTh METO/IBI TEOPETUUECKOTO u
9KCIEPUMEHTAILHOTO HCCIICOBAHUS (HU3UUCCKUX
O0OBEKTOB, MPOIIECCOB U SBJICHUH, INPOBOJUTH
(u3nYeckre  OKCIEPUMEHTHl 10  3aJaHHOMN
METOJMKE W 00padaThIBaTh WX pPE3YyJIbTaThl B
00J1aCTH THIPABIUKH U THIPOJIOTUU

Bagauns . 2.2.1

OO0yJaronuiics BiIaaeeT:
HaBbIKaMU TIPUMEHEHHSI METOJIOB TEOPETHUECKOTO

u AKCIEPUMEHTATBHOTO HCCIIE0BaHUS
(hu3nIecKnX OOBEKTOB, TPOIECCOB M SBICHHMA,
HaBBIKAMU MIPOBEICHUS ¢du3ngecknx

JKCIIEPUMEHTOB 10 3aJaHHOH METOIWKE |
HaBbIKaMU 00pa0OTKH WX pe3yjbTaTOB B OOJACTH
TUAPABIMKU U TUAPOJIOTUU

3aganus 1. 2.2.2

TIK-1.3. IIpoussoaut
TUIPOMETPUUECKUN pacueT s
00BEKTOB TPAHCIIOPTHOM

MHQPACTPYKTYPHI

OO0y4arouuiics 3HaeT:

OCHOBHbIC 3aKOHbI THJIPABJINKHU: 3aKOHBI
PABHOBECHSI U IBHIKCHUS JKUIKOCTH; (DUBHUECKYIO
CYIIHOCTb SIBJICHHI, M3y4aeMbIX THIPABIUKOMN;
(hOpMBI JBIKEHUSI HKUKOCTH U YPAaBHEHHUSI,
KOTOPBIMHU OHH OITHCBHIBAIOTCS, OCHOBBI
THAPOJIOTHS ¥ THIPOMCTPUH

Tectol . 2.1.3




OOy4aroLIHiCs yMEET: Bamanus 1. 2.2.3
MCIIOJIb30BaTh OCHOBHBIE MOHSTUS U 3aKOHBI
THIPABIMKA W THAPOJOTMU  JUISl  PEIICHHS
MPAKTHYECKUX 3aj1ay; MPOBOUTH
THIPOMETPHUYECKUI  pacueT Uit OOBEKTOB
TPaHCTIOPTHOU HHPPACTPYKTYPHI

OO6yuatouiuiics BiajeeT: 3aganus . 2.2.4
HaBBIKAMH TPUMEHEHHS OCHOBHBIX IOHATHH U
3aKOHOB THIPABINKH W THAPOJIOTHH IS PELICHUS
MPeIMETHO-IPOPIIBHBIX 33124

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

2. Tunosble! KOHTPOJIbHBIE 32AHMS WJIH HHbIE MATEPHAJIbI sl OLEHKH 3HAHUN,
YMeHH, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapAKTEPU3YyIOIIMX YPOBEHb
copMHpPOBAHHOCTH KOMIIETEH N

2.1 TunoBbie BONPOCHI (TECTOBBIE 3aaHUs1) 1JIsl OLIEHKH 3HAHHEBOT0 00Pa30BaTEJILHOIO

pe3yJibTara
Kon n HanmMeHnoBanue OO0pa3oBaTeNbHEIN PEe3yIbTaT
MHJIKAaTOpa JOCTHKECHHSA
KOMITETEHIINN
OIIK-1.3. [Mpumenser | OOyJarOLIMIACS 3HACT:
€CTECTBEHHOHAay4YHbIE€  METOJbl | METOJbl TEOPETHYECKOTO U HKCIEPUMEHTAILHOTO MCCICAOBAHUS (DUBNUECKHX
TEOPETUIECKOTO U | 00BEKTOB, IPOLIECCOB U SIBJIICHUH, METOIMKY MPOBEICHUS 1 00pabOTKU pe3yJIbTaToB
9KCIEPUMEHTAIBHOTO (U3MYECKOT0 IKCIIEPUMEHTA B 00JIACTH THJIPABINKH U TUAPOJIOTHH
HCCJICTOBAHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUM, MPOBOJUT
SKCHEpPUMEHTHl [0  3aJaHHOM
METOJIUKE u aHAIM3HUPYET
pe3yIbTaTh
2.1.1 llpumepsI BOIPOCOB

1. OcHOBHOE ypaBHEHHE I'HIPOCTATHKHU U €TO IIPUMEHEHHE.

2.  OcHOBHOE ypaBHEHHE HEPa3PHIBHOCTH U €r0 IPHUMEHEHHUE

3. VYpaBHenue bepHyinu u ero npuMeHeHne

4, CrocoObI OmucaHus ABMKEHUS JKUIKOCTH

5.  Pexumsl Te4eHUS )KUIKOCTH.

6. T'mapomexaHmueckoe mnojaodue.

7. PaBHOMepHOE M HEPaBHOMEPHOE JBI)KEHHUE KUIAKOCTH B OTKPBITHIX PYyCiIax.

8. Kpyrosopot Bozp! B ipupojie. YpaBHEHHE BOAHOTO OalaHca M €ro MpUMEHEHHE.

2.1.2 Ilpumepbl TECTOB

1. T'unores3a CIDIONIHOCTH MO3BOJISIET PACCMATPHUBATH JKUAKOCTH IPH aTMOC(HEPHOM JTABJICHUH KaK ...

a) aedhopMHPYEMYIO CHCTEMY MaTePHAIbHBIX YACTHUII, 00JIA/IAOIIYI0 TOCTOSIHHBIM JIaBIICHUEM

b) nebopmupyemyio cucTeMy MaTepHAIBHBIX YaCTHII, 00JIAIAFOIIYIO TOCTOSHHON TeMITepaTypoi

C) HenehOpMHUPYEMYIO CHCTEMY MaTEPHAIbHBIX YaCTHII, HEMPEPBIBHO 3AII0JIHAIONMX IPOCTPAHCTBO B KOTOPOM OHA
JBUKETCSI

! TIpuBoasTCs TUIIOBBIE BONPOCH! U 3aaHus. OUEHOUHBIE CPEICTBA, IPEAHA3HAUEHHBIE IS IIPOBEACHHS aTTECTALIMOHHOTO
MEPONPUSITHS, XpaHIATCS Ha Kadeape B JOCTATOYHOM JUIS MPOBEICHUS OIICHOYHBIX MHPOIEAYpP KOJUYCCTBE BAPUAHTOB.
O1eHOYHBIE CPECTBA TOAIS)KAT aKTYATN3AINH C YIETOM Pa3BUTHS HAYKH, 00pa30BaHUs, KyIbTYpPbl, SJKOHOMHUKH, TEXHHUKH,
TEXHOJIOTHI M connanbHOW cepbl. OTBETCTBEHHOCTh 32 HEPACIPOCTPAHEHHE COAEPIKAHHUS OLEHOYHBIX CPEACTB CPEIH
0o0yJaromuxcs yHUBEPCUTETa HECYT 3aBeLyIOIInii Kadeapoil v mpenoaaBaTens — pa3padOTIUK OIIEHOYHBIX CPEJICTB.



d)

a)
b)

c)

neGopMHUPYEMYIO CHCTEMY MaTEepPHAIBHBIX YaCTHUII, HEIIPEPHIBHO 3aMOHAIOMINX IIPOCTPAHCTBO, B KOTOPOM OHA
JIBHDKETCS

Kakwue 4acTHIbl >KUAKOCTH UCIBITHIBAIOT HAUOOJBIICEe HANPSHKCHUE COKATHS OT JCHCTBUS THAPOCTATHICCKOTO
aBJIeHUA?

HaxoJsIIKMecs Ha JHE pe3epByapa

HAXOJAIINECs Ha CBOOOTHON TIOBEPXHOCTH

Haxomsmmecs: y O0KOBBIX CTCHOK pe3epByapa

HaXOJAIINECS B IEHTPE TSDKECTH PacCMaTPUBaeMOro 00beMa JKAIKOCTH

Jst onmcaHust ABYKEHNUS KUIKOCTH B THAPABIHMKE HCHOIb3YIOT CIIOCOOHI ...
[Tackans u bepnynnu

Hsrorona u I[lonenn

Jlarpanxa u Ditnepa

Anptiryns u 'pomexu

HanopHaﬁ JIMHUA IPpU IBUKCHUU peam,Hoﬁ JKHUJIKOCTH BAOJIb IIOTOKA ...
BCCrja nmagacTt

TOpU30HTaJIbHA

MMOAHUMACTCA U OITYCKACTCA B 3daBUCUMOCTH OT BHJa pr60np0B0/:[a
BCETrJa MOAHUMACTCA

VYpaBrenue bepHym 111 TOTOKA peatbHOM KUIKOCTH MOXHO OMPEICITUTh 110 HATHIHIO . ..
OTIINYWI B HATIICAHUHU HET

MIOTEPh HATopa Mo AJTUHE U MECTHBIX MOTEPh

CcpelHel CKOPOCTH U MaKCUMAabHOU CKOPOCTH

KOPPEKTHBA CKOPOCTH O, M IOTEPH HATopa

J11sl IpaKkTHYECKOTO OIpEIeICHUs] MECTHBIX TIOTEPh Ha PE3KOE PacIIMpEeHHe IIPH BBIYHUCICHUU HX 10 (opMyJie
Bopa He HCIONB3yIOT TaKOM MOKa3aTeNb Kak ...

JrameTp TpyOOnpoBo/ia 10 PaCIIUPEHHUS

JIaMeTp TpyOOoIpoBo/Ia OCHEe PACIIAPECHUS

JUIMHA BOJIOBOPOTHON 30HBI

pacxonq KUAKOCTH

7.
a)
b)
c)
d)

KunemaTtnuecku o lo0HbIE CHCTEMHI ...

MHOTJIa MOTYT OBbITh TMHAMHYECKH TIO00HBIMH
uHorJia Moryt OBITh r€OMETPUUICCKHU HOJIO6HI)IMI/I
BCEr/la FTeOMETPHUYECKH ITOT00HBI

BCCrJa TMHAMHWYCCKU HOI[OGHI)I

OCHOBHOW 0COOEHHOCTBHIO THAPABINYECKOTO pacueTa TPyOONPOBOAOB C IOCIEAOBATEIbHBIM COCIUHEHHEM
Y4acTKOB SIBJISIETCS TO, UTO ...

pacxop ¥ MOTEPH HAropa Ha BCEX yJacTKaxX OIHMHAKOBHI;

pacxo/Isl Ha YU4aCTKaX CYMMHPYIOTCS, a TOTEPH Ha YIaCTKaX OJHMHAKOBBL;

pacxoj v MoTepH Haropa Ha BCEX y4acTKaX CyMMUPYIOTCS;

pacxoj Ha yyacTKax OJMHAKOB, a MOTEPH HA y4aCTKaX CYMMHUPYIOTCS

OnpezneneHne AUaMETPOB TPYO yJaCTKOB MaruCTpali IPH pacueTe Pa3BeTBICHHOTO TYMKOBOTO
TPyOOIPOBO/a BEITIOIHSAIOTCS CIEAYIOIINM 00pa3oMm:

JaMeTPhl BEIONPAIOTCS MaKCHMaIbHO BO3MOKHBIMH JUISI YMEHBIICHHUS ITOTEPh HAIIOpa B TPYOOIPOBOIHOI
ceTH

JaMEeTPhI OTPEIEIISIIOTCS B 3aBUCHMOCTH OT Pacxo/ia IMyTeM 3aJaHnsl SKOHOMUYIECKOH CKOPOCTH, IPH KOTOPOH
00111ast CTOMMOCTB BCEX COOPYKEHHUI M PACcX0/I0B Ha UX HKCIUTyaTaIuio OyJIeT MUHIMAIbHOM

JUaMeTphbl Y4aCTKOB MPUHUMAIOTCS OJMHAKOBBIMHU U OMPEAEIISIIOTCS IyTeM 3aJaHusl 9KOHOMUUECKONH CKOPOCTH,
IIPY KOTOPO# 00IIast CTOMMOCTh BCEX COOPYKEHHMH M PAacX0JI0B HA MX IKCILTyaTalfio Oy1eT MUHUMaJIbHOH
JIMaMETPhI BEIOUPAKOTCS MUHUMAIIEHO BO3MOXHBIMH ISl YMEHBIIICHHUSI CTOUMOCTH TPYOOIIPOBOTHON CETH

[Tpn MonenmupoBanuy 10 kputeputo dpya Mpyu OANHAKOBOM 3HAYESHUH TUIOTHOCTH M OJJMHAKOBOM g
MacmTabHbIi KO3 UIMEHT a1 epecyeTa CKOpPOCTEeH PaBeH ...

M

MI 2,5

I[J'IH JAOCTHIKCHHSA CXKATHUS MMOTOKA IO BEICOTC CO CTOPOHBI BEPXHETO 61:6(1)3 BbICOTAa BOAOCJIMBA JOJIDKHA OBITh ...




a) p<o0

b) p=0

c) p>0

d p<10

e) p>10

12. ®wusnueckas XapaKTepPUCTHKA — yIeTbHas TEINIOEMKOCTh UMEET CIIEAYIOIIee 3HAUCHHUE JUTS BOJHBIX 0OBEKTOB
Ha 3emue:

a) perylIMpoBaHHE TETUTOBBIX TIPOIIECCOB

b) cymecrBoBaHue BOJOEMOB 1 BOJJOTOKOB

C) COXpaHEHHWE JKM3HH B BOJOEMaX 3UMOM

d) cymecTBOBaHHUE JIEHUKOB M CHEXHOI'O IIOKPOBa

€) BOJa MEPEHOCUT HAHOCHI, COBEPIIAET MEXAHMIECKYIO U SPO3UOHHYIO paboTy

13. CxopocTh T€UEHHUS B PEYHOM MOTOKE TEM OOJIbIIIE, YEM. ..

a) OoJplie rTyOWHA pyClia W YKIIOH BOIHOM TIOBEPXHOCTH, W MEHBIIIE MIEPOXOBATOCTE Pycia

b) menbIe rmyOuHa pyciia U YKIOH BOJIHON MOBEPXHOCTH, M GOIIBIIIE IIEPOXOBATOCTH PyCIia

C) OoJblle TTyOWHA pyclia, MEHbIIIE MEPOXOBATOCTh PYCIia U YKIOH BOJHOW MIOBEPXHOCTH

d) OGosblie rTyOHUHA pyclia U IEPOXOBATOCTD PYCJIa, ¥ MEHBIIIE YKIIOH BOJHOM MOBEPXHOCTH

€) OoJIbIIle MEPOXOBATOCTD PYCIia U YKIOH BOJHOW MIOBEPXHOCTH, K MEHBIIIE TITyOHHA pycia

14. ®usnyeckas XapaKTepPUCTHKA — TEMIIEPATYPA KUIIEHHUA UMEET CIIEYIOIee 3HAUSHHE ISt BOJHBIX 00BEKTOB Ha
3emie:

a) CyIIEeCTBOBaHUE BOJOEMOB U BOJIOTOKOB

b) cymecrBoBaHue J€JHUKOB U CHEKHOTO MOKPOBA

C) COXpaHEHHE XKU3HH B BOJAOEMaX 3UMO

d) perynmupoBaHue TEIUTOBBIX TIPOIIECCOB

€) BOMa MEPEHOCHUT HAHOCHI, COBEPINAET MEXaHMIECKYIO M SPO3HOHHYIO paboTy

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

a) KJINMaTHYECKUE

b) reomopdonoruueckue

C) THIPOXMMHUYECKHE

d) mnouBeHHBIE

€) CyTOYHBIE KOJE€OaHUS UCTIAPEHHSI

IK-1.3. IIpousBonut | OGywarouuiics 3HaeT:

FI/I)IpOMeTpI/I‘IeCKI/Iﬁ pacye€T A | OCHOBHBIC 3aKOHBI TUAPABIIMKU: 3aKOHBI PAaBHOBECHA W JABHUKXCHUA XKXUAKOCTH,

00BEKTOB TPaHCIIOPTHOH | (PM3MYECKYI0 CYIIHOCTH SIBJICHHWH, W3y4aeMBIX THMAPABIMKOH; (OPMBI JABHKEHHS
MHQPACTPYKTYPHI JKUJKOCTH W YPaBHEHUs, KOTOPHIMH OHH OIMCBHIBAIOTCS,, OCHOBBI TMIPOJIOTHS U
THPOMETPUH

a)

a)

b)
c)

a)
b)

c)

2.1.3 [IpumepsI TeCTOB

Bri6epure npaBriIbHBIN BapHaHT yKa3aHHUS HOBEPXHOCTHBIX CHIL
CHJIa TSDKECTH U CHJIa HHEPIHH

CHITBI HHEPITUHN ¥ IOBEPXHOCTHBIE CHIIBI TaBIICHUS
IpaBUTAIMOHHBIC U KacaTeJIbHBIE K IOBEPXHOCTH CHIIBI TPEHUS
HOpMaJIbHBIE M TOBEPXHOCTHBIE CHIIBI IaBICHHUS

ITo xakoit popmyne onpenenseTcst KOdQGUIMEHT TeMIepaTypHOTO PaCIIUPEHIMSI?

B b R=mte 9 B= A By=t

V-AT V -Ap AV -AT AV - Ap

Kak dpopmynupyercs 3akon [Tackans?
«BHeniHee naBneHHe, NPOU3BOJUMOE HA KHJIKOCTb, 3aKIIOUYEHHYIO B 3aMKHYTOM COCYJE, MepegaeTcs 3Toi
KHKOCTBIO BO BCE CTOPOHBI 0€3 U3MEHEHHUS
«Teno, norpyxe€HHOE B )KUAKOCTb, TEPSET B CBOEM BECE CTOIBKO, CKOJIBKO BECHT BEITECHEHHAS UM KHUJKOCTb)»
«/laBieHue B 000N TOYKE IMOKOSIIEHCSA XUIAKOCTH MO BCEM HAIPABICHUSM OAWHAKOBO M HE 3aBHCHUT OT
OpHEHTAINH TUIOIMIAKH, Ha KOTOPYIO OHO JIEHCTBYET»

KunkocTs, ABWKyMIascs BHyTPH TPYOKH TOKa, 00pasyer ...
CTPYUKY

KHUJKYIO 9aCTHITY

JIMHAIO TOKa

JJIEMEHTAPHYIO CTPYHKY




a)
b)
c)
d)

a)
b)

c)

JIis TuHAMWYeCKH MOT00HBIX chcTeM MaciTad koddduurenToB ruapasmuieckoro Tperust A u llle3u C paBHBI

MacITady CHI af
MacuTady CKopocTel ay
MacuTady JUIMH a

1 (emunwu1Ie)

[otepu Hamopa 1o ANFHE TpH TYPOYJICHTHOM PEXIME B O0JIACTH THAPABIIYECKH TIAIKUX TPYO
MIPONIOPIIMOHATBHEI CKOPOCTH B (BO) ... (CTEHEHH).

crernenu 1,75

2-1i cTeTeHn

1,75...2,0

1-# creneHn

Hacankom Ha3bIBaeTCsi KOPOTKasi HATIOpHas TpyOa, IpU pacuere KOTopoif ...
YUYHUTHIBAIOTCS TOJBKO MOTEPH IO JTHHE

YUYHUTBIBAOTCA KaK MECTHBIC TOTCPU, TaK U MOTCPU 1O JJIUHE

BCEMH MOTEPSIMU HAMopa MpeHeOperaT

YUYUTBIBAOTCA TOJIBKO MCCTHBIC ITOTCPU

8.
a)
b)
c)
d)

KoappunnenTs: cxxatus €, CKOPOCTH (p U pacXoAa |l CBSI3aH COOTHOLICHHUEM. ..

E=p-Q
n=e-o
n=elo
p=¢e-p

Hamnop H npu pacdere kopoTKux TpyOOTIPOBOJOB B CIIydae NCTEUEHHS B aTMOC(EPY paCXOAyeTCs Ha ...

Ha IIPE0JI0JICHHE TTI0TEPh HAIopa MO JUTHHE

Ha IIPEO0JI0JICHHE TOJILKO MECTHBIX ITOTEPh HAIOpa

IIPEOJI0JIEHHE BCEX MOTEPh HAIlopa B TPyOONPOBO/IE M CO3aHIE CKOPOCTHOTO HAIIOPA B BEIXOHOM CEUECHUH
Ha IIPEoJI0JIEHHE BCeX MOTePh Haropa B TpyOOnpoBoie

TabnmyHoe onpeneneHue Moy pacxona K (pacxoaHoi XxapakTepUCTUKH) IPOU3BOAUTCS B 3aBUCIMOCTH OT

JIraMeTpa TpyOH!, JIIMHHBI U THIIA KUAKOCTH
MaTepHaia TpyObl, THIIA )KUIKOCTH U TOJIIHUHBI CTEHOK
CTETIeHU U3HOCA, TOIIUHBI CTEHOK M JTHHHBI
JuaMeTpa, MaTepuaia TpyObl U CTENIEHH €€ U3HOCca

. BOI[OCHI/IBLI'BOZ[OMGPBI NPUMCHSAIOTCA JIA ...

HU3MEPCHUA PACXOA0B Ha KpHBOHHHGﬁHLIX YJacCcTKax pyces U KaHaJIOB
HU3MEPCHUA CKOpOCTeﬁ TCUCHUA

BBICOKOH TOYHOCTH HU3MEPCHU pACXOd0B

HU3MEPCHU PACXOO0B B MOATOIJICHHBIX YCIIOBUAX

U3MEPCHU PACXOJ0B Ha HpﬂMOHPIHGﬁHBIX ydacTKax pyces U KaHaJIOB
U3MEPCHUA NaBJICHUA

. Hayka, n3ydarommast BOIHy0 000JI0UKy 3€MJIH, €€ CBOMCTBA M MPOTEKAOIINE B HEH MPOLECCH U ABJICHUS BO

B3aMMOCBSI3H ¢ aTMOC(epol, TuTochepoii u buochepoi, Ha3bIBaETCS:
THIPOJIOTHS

THJPOTE0JIOTHS

THIPOMETPHS

rugporpadus

o01mast ruapoJIoTHs

. YaneHue Heucnojab3yeMoi 4YacTH BOJIbI U3 BOJOXPAaHUIIUIIA, HA3bIBAETCS

copoc

MOITYCK

MOATOP

Harop

HaNOpHBIA (HPOHT

. FI/IHPOTCXHI/I‘ICCKOC COOPYKCHHEC B BUAC HACBIMU JJIA 3allIATBI TCPPUTOPUUN OT HaBO}IHCHHﬁ, HalpaBJICHHOT'O

OTKJIOHEHUSI TIOTOKA BOJIbI, HA3bIBAECTCS
3anpyna




b) nmoruna
C) mepeMblyKa

d) Owed
e) namba
15.

a) MeaHIpPUPOBAHKE

b) pycnoroii mporecc

C) pycioBsie qeopManum
d) pycroBsie oGpasoBaHust
€) peuHas THIpPaBIHMKA

3aKOHOMepHLIe IIJIAaHOBBIC ,ue(bopMam/m PCYHBIX U3JTYUYHWH, HA3bIBAKOTCS

2.2 TunoBble 3a1aHUS VISl OLIEHKH HABBIKOBOI0 00pa30BaTeIbHOIO0 pe3yJibTaTa

Ko n HammeHoBanne
HHIAUKATOpa JOCTHKCHUS
KOMIICTCHIINHU

O0pa3oBaTeNbHBIN pe3yNbTaT

OIIK-1.3. Ilpumenser
€CTECTBEHHOHAyYHbIE METO/IbI
TEOPETUUECKOTO U
IKCTIEPUMEHTAIBHOTO
UCCIIeIOBAaHUS OOBEKTOB,
NPOLIECCOB, SBJICHUN, IPOBOJHUT
9KCIIEPHMEHTHI 110 3aJaHHOH
METOAUKE U aHAIU3UPYET
pe3yIIbTaThl

OO0yuaromuiics ymeer:

NPUMEHSTh METOABl TEOPETUYECKOT0 U  IKCIEPUMEHTAIBHOTO HCCIIE0BaHUS
¢usnueckux OOBEKTOB, MPOLECCOB M  SIBICHWH, NPOBOAUTH  (HU3MYECKHUE
OKCIIEPUMEHTHI 110 3aJJaHHOW METOJMKe W 00pabaThiBaTh MX PE3yNbTaThl B 00JaCTH
THAPABIMAKH U THAPOJIOTHA

2.2.1 llpumepsI 3aganuii

1. TloctpouTh 3MIOPHI W30BITOYHOTO THAPOCTATUYECKOTO JaBJICHUS BOABI HA CTEHKHU .

IJIOTUHBI JIOMAHOTO OYEPTaHWs, W300paKeHHOW Ha pucyHke. OmpenenuTh CHIIbI
JaBJIeHHUS Ha | MeTp MIMPUHBI BEPTUKATHHON M HAKIIOHHON YacTel TNIOTHHBI M TOUYKH UX =
MIPUJIOKEHUS, €CITU TITyOrHA BOIbI h = 7 M, BBICOTA BEPTUKAIBHOM yacTh cTeHbl AB  hag

=4 wm; yroa HaksoHa ctensl BC k ropuzonty 30°.

I3

W3 oTKpBITOrO pe3epByapa, B KOTOPOM IMOJIEPKHUBAETCS MOCTOSHHBINA YPOBEHB, [0 CTAIILHOMY TPYOOIPOBOIY
(9xBUBaNieHTHas miepoxoBarocth A = 0,1 MM), cocrosias u3 TpyO paszHoro auamerpa d u pa3nuuHON AHHBI |
(d1 =50 mm, l1=5m,d>=100 mm, I =2,5 M, d3 =75 mm, |; =3 M) BeITekaeT B atMocdepy Boa, pacxo KOTOpoit
Q =10 n/c, Temnepatypa t = 60°C (puc.1).

Tpedyetcs: 1. Onpenenuts CKOPOCTU JABMKEHHS BOJBI U TMOTEPU Hamopa (IO JJIHHE U MECTHbIE) Ha KaXKIOM

y4JacTke TpyOOIpoBO/Ia;

2. YcraHoBuTH BenMunHy Hanopa H B pesepyape;
3. ITocTpouTh HAIOPHYIO U MTHE30METPUIECKYIO JINHHH.

0 0

Puc. 1
Onpenenuts AuaMmeTp TpyOompoBoaa sl mogadu 15 ji/c
BOJBI OT BOJOHANOpPHOW OamHu B 10 mpenmpuarus A
(puc. 2) npu mHe TpyGonposoaa | = 1000 M, oTMeTke
YpOBHS BOJBI B 6antHe Hp = 32 M, Teoie3udeckoil OTMETKE
B KOHIIE TPYOONpoBOa Z4 = 2 M ¥ CBOOOJHOM Hamope H.,

2> 12 M, eca TpyOBI:
a) CTaJBHEIC, =
0) MOJIMATHIICHOBEIE;

B) acOCCTOIICMCHTHEIE.




Puc. 2

OIIK-1.3. IIpumensier
CCTECTBCHHOHAYYHBIC  METOJBI
TEOPETUICCKOTO u
JKCICPUMECHTAIBLHOTO
HCCIIEIOBAHUS 00BEKTOB,
TIPOIIECCOB, SIBIICHHM, MPOBOIUT
SKCIIEPUMEHTBl 10  3aJaHHOU
METOAWKE ©  aHAIH3HPYET
PE3YJIBTATHI

OOyJarouuiics BIajceT:

HAaBBIKAMU TMPHUMEHEHUS METOJOB TEOPETHYECKOTO W  IKCIEPHUMEHTAIBHOTO
uccienoBaHus GU3HUECKUX 00BEKTOB, MPOIIECCOB U ABJICHUI, HABBIKAMU MPOBEICHUS
(hU3MUECKHUX IKCIIEPUMEHTOB 10 33JAHHON METOIMKE U 00pabaThIBATE UX PE3YIIbTATHI
B 00JIaCTH THPABIUKH U THIPOJIOTHH

IToozaoaua 1

|p|ru
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2.2.2 TlpumepsI 3aganuii

Keiic — 3apanne 1.

MaHOMETp Ha MIOBEPXHOCTH 3aKPBITOTO COCY/a, HAMOJHEHHOTO BOJOH MIOTHOCTRIO p = 1000 kr/M® nokaseisaeT
nasyienue pm = 0,06 krc/cm?, Ha riy6une h = 1,4 M Kk cocy/ly IIPHCOEIMHEH HE3OMETP ¢ ATMOC(EPHBIM JABICHUEM Pary
= 10° I1a Ha cBOGOIHOI NOBEPXHOCTH. Y CKOpPEHUE CBOOOIHOTO NaeHUs MPUHATE paBHbIM 10 M/c?. Dmropa H36LITOYHOTO
JIaBJICHUS Ha IUIOCKYIO BepTUKaNbHYI0 cTeHKy BC nmeer Bun:

a) G
C%
b)




c)

L LA

1

[ |

u

d) B

Iloozaoaua 2

MaHOMETp Ha MIOBEPXHOCTH 3aKPBITOTO COCY/a, HAMOJHEHHOTO BOJOH MIOTHOCTRIO p = 1000 kr/M® nokaseiaeT
nasyenve pm = 0,06 krc/cm?. Ha ry6une h = 1,4 M K cocyay NPHCOEIMHEH MHE3OMETP C aTMOC(EPHBIM JaBJICHHEM
Parv = 10° I1a Ha cBOGOHOM MOBEPXHOCTH. Y CKOPEHHE CBOOOHOrO NaieH sl HPMHATL paBHLIM 10 M/c?.

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

Iloozaoaua 3

MaHOMETp Ha MOBEPXHOCTH 3aKPHITOTO COCY/IA, HATOJHEHHOTO BOJOM TOTHOCTBIO p = 1000 kr/m® nokasbiBaeT
nasnenue pv = 0,06 krc/cm?, Ha riry6une h = 1,4 M k cocy Ly IPHCOETMHEH MEE30METP C aTMOC(EPHBIM JIABJIEHHEM  Pary
= 10° ITa Ha cBOGOAHOM IOBEPXHOCTH. Y CKOPEHHE CBOOOHOIO HajleHUs IPHHATH PaBHBIM 10 M/c2,

BeicoTa moansaTus Boasl hp B meesomerpe (puc. 1) cocraBuser M. OTBeT BBECTH C TOYHOCTBIO JI0
IEJI0T0 YHcIIa.

Keiic — 3ananne 2.

ITooszaoaua 1

i
Ahp
1

o LU~ 5
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inlEelo,, 2

Puc 2.

[epenax ypoBHe# B mee3omerpax jo cyxenus (D1 = 0,1 m) u B y3koii ropiosune (D2 = 0,05 m) B TpyOe
KPYTJIOTO CeueHus], B KOTOPOH ycTaHOBIIEH BojoMep Bentypu, cocrapmnser 0,4 M. Y ckopeHre CBOOOIHOTO TaieHHs
npuHATH paBHeiM 10 M/c?, T = 3,14. [Ipu BXOJIE B y3KYIO TOPJIOBUHY BOJIOMEPA, IPHBEJIEHHOTO HA PUC. 2,

a) 4acTh NOTCHUUAJIBHON SHEPTHHU MOTOKA KUAKOCTH MEPEXOJUT B KHHETHYECKYIO;
b) wacTe KMHETHYECKOI SHEPTHH TOTOKA KUIKOCTH MEPEXOIUT B MOTEHIINATBHYIO;
C) MeXaHWYeCKasi YHEPTUs MMOTOKA XUAKOCTH CYIIECTBEHHO BO3PACTACT;

d) He mpPOMCXOOUT U3MCHCHHUS MEXaHMYIECKOW YHEPTUH MMOTOKA JKUAKOCTH.

Iloozaoaua 2

[epenan ypoBHeii B mbe3ometpax J1o cyxxenus (D1 = 0,1 m) u B y3koii ropiosune (D2 = 0,05 m) B TpyOe
KPYTJIOTO CeueHus], B KOTOPOH ycTaHOBIIeH BojoMep Bentypu, cocrapmnser 0,4 M. YckopeHue CBOOOAHOTO MaaeHus
npuHsTh paBueiM 10 M/c?, = 3,14. Ha puc. 2 nocTeneHHOe PacUIMPEHME HA3bIBAETCSL. ..




(Hammcath OTBET)

Ilooszaoaua 3

[epenax ypoBHe# B nbe3oMeTpax 1o cyxenus (D1 = 0,1 m) u B y3koii ropiosune (D2 = 0,05 m) B TpyOe
KPYTJIOTO CeueHusi, B KOTOPOH ycTaHOBIIeH BojoMep Bentypu, cocrapmnser 0,4 M. Y ckopeHue CBOOOAHOTO MaaeHus
npuHATh paBHeiM 10 M/c2, = 3,14, HaiiTu pacxos )HIKOCTH B TpyOe, OTBET 3aIUCATh B JI/C, C TOYHOCTBIO JI0 JECATHIX.

Keiic — 3apanmue 3.

ITooszaoaua 1

Puc. 3

Hacoc npoussogutensHocthio Q = 0,03 m/c® 3abupaer Boay u3 Oacceiina. J[muHa BeackiBaromeil Tpy6bl Hacoca
I=10m, quamerp Tpy6s1 d = 200 MM, JaBIeHHE Ha BXOAE B HACOC Pouc = 0,06 MITa. TpyOonpoBox CONEPIKUT MPHEMHBIH
kiamnaH ¢ ceTkoi (& = 6) U ofHO cBapHOE KOJCHO (&xon = 2). Koaddunument conporusnenus A = 0,02. YckopeHue
cBOOOJIHOrO HajieHus NPHHATE paBHBIM 10 M/c?, T = 3,14, motHocTsh Boasl 1000 kr/m®,

B ceveHuu mpHBEACHHOTO Ha pUC. 3 TpyOOMPOBOjA, PACIONIOKEHHOM HEMOCPEACTBEHHO MEpea HACOCOM,
JIaBJICHHE!

a) MeHble aTMOC(EPHOTO;

b) Gonbie armocdepHoro;

C) paBHO aTMOC(HEpPHOTO;

d) pasuo 0.

Iloozaoaua 2

Hacoc npoussogutensHoctbio Q = 0,03 m/c® 3abupaer Boay u3 Oacceiina. J[muHa BeackiBaromeil Tpy6bl Hacoca
I=10m, quamerp Tpy6s1 d = 200 MM, JaBIeHHE Ha BXOAE B HACOC Pouc = 0,06 MITa. TpyOOnpoBOa COMSPIKUT MPHEMHBIH
kiamnad ¢ ceTkoi (Ex = 6) 1 oaHO cBapHOE KOJCHO (&xon = 2). Koaddunuenr conporusnenus A = 0,02. YckopeHue
cBOGOJIHOrO HajieHus NpHHATE paBHbIM 10 M/c?, T = 3,14, miotHocTh Boas! 1000 kr/m®,

Hacoc, mpeacraBieHHbIE Ha pHC. 3, MOJHHUMAET JKUAKOCTh W3 pe3epByapa 3a CYET BO
BCachIBaIoOIIeM NaTpyoke. BriucaTh npaBUIbHBIN OTBET.

Ioozaoaua 3

Hacoc npoussoaurensrocThio Q = 0,03 M/c® 3a6upaet Bosy U3 Gaccelina. J[mMHa BcackIBaroNIel TpyObl Hacoca
I=10M, auametp TpyObI d = 200 MM, JaBIeHHE Ha BXOIE B HACOC Puuc = 0,06 MITa. TpyGOnpoBOA COACPKUT MPUSMHBIH
Kiamad ¢ ceTkoi (&x = 6) M OmHO cBapHOE KOJEHO (&xon = 2). Koadduument conporusnenus A = 0,02. Yckopenue
CBOGOJIHOTO Ma/IeHus PUHATHL paBHbIM 10 M/c?, 7T = 3,14, mnotHocTts Boasl 1000 kr/me.

Jomyctumasi BBICOTa yCTaHOBKH Hacoca HaJjl ypoBHEM BOZBI B OacceliHe paBHa M. OTBeT BBECTH
C TOYHOCTBIO 10 JIECSTHIX.

IK-1.3. [MpousBoxut | OOy4aroUIMHCs yMeeT:

THUIPOMETPUUECKUI pacdeT AJs | UCIOJIb30BaTh OCHOBHBIE MOHATHS U 3aKOHBI THAPABIMKY U THAPOJIOTHH AJIS PELIEHUs
00BEKTOB TPAHCIIOPTHOHM | MPaKTHYECKUX 3a/4ad; IPOBOAUTH THAPOMETPUYECKHH pacueT i OOBEKTOB
HHPPACTPYKTYPHI TPAHCHOPTHOH HHPPACTPYKTYPHI

2.2.3 TIpuMepbl TECTOBBIX 3aaAHHUIA
1. Onpenenuthb IIOTHOCTb KUAKOCTH, OTYYCHHYHO CMELIMBAHHEM JBYX X)uakocteii p1=880 kr/m?; pp=900 kr/m?,

c obvemamu V=20 1 u Vo=100 .
a) 850 kr/m;

b) 897 kr/im3;
¢) 900 kr/m3;




d) 986 kr/iv®.

2. Yemy paBHO T'MAPOCTaTHYECKOE JABJICHHE B TOUKE A, €CIIM OHA 3ariy0jeHa Ha pacCTOSHUU 2 M OT CBOOOTHOM
MOBEPXHOCTH, Ha KOTOPYIO neHcTByeT aaBieHue paBHoe 2 klla. ITMOTHOCTH XMOKOCTH NPUHATH pPaBHOM
1000 xr/m3.

a) 19,62 lla

b) 31,43 klla

c) 21,62«lla

d) 103 klla

3. Cwma u30BITOYHOTO THUAPOCTATHYECKOTO MABIICHWS HA TOPH30HTAIBHYIO MPSIMOYTONBHYIO IUIOMANKY (IIHO
COCyJia) B OTKPBITOM COCy/ie OyA€T paBHa ... IPH CIEAYIOIMX UCXOJHBIX JaHHBIX: IUIOIaIKa 3aray0seHa B BOLy
Ha 2 M M MIMeeT IUIomaap 2 M2,

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

4. VYpoeHs xunkoctH B Tpyoke ITuro nopnsuics Ha Beicoty H = 15 cM. Uemy paBHa CKOpPOCTB JKHJIKOCTH B
TpyOOIpOBO/IC

a) 2,94 m/c;

b) 17,2 wm/c;

c) 1,72 wm/c;

d) 8,64 m/c.

5. Kaxum Oyzner uncno PefiHonbaca, ecnu ckopocth xuakoctd V =10 M/c, BHYTpeHHHI ITuaMeTp TpyOompoBoaa
d = 10 MM, KHHEMaTHYECKUH KOA(PPUIHEHT BSI3KOCTH KuakocTH v =10 cCt?

a) 10

b) 1000

c) 100

d)

e) 10000

6. Ecmu amuna tpy6omposoma 200 M, pacxon xuakoctu 0,10 m%/c, nuamerp Tpy6sl 0,25 M, a ko3bdHIUEHT
THIpaBINdecKoro Tperus cocrasisier 0,06, ToO OTepH MO AJMHE UIS MTOTOKA JKUJIKOCTH PaBHHI ... Hamummre
OTBeT.

7. Kod(HIMEHT ruapaBiIMueckoro TPeHMs Uil TIOTOKA KHIKOCTH MPU Pacxoje KHUAKOcTH paBHoM 10 cm®/c,
nuamerpe TpyOsI 2 cM 1 ko3P duumrentom Baskoctu 1076 m%/c cocrapnser... Hanumure oTBeT.

8. Ecnu 3arny0ieHue BHYTPEHHETO IMHIPUUECKOT0 HAca IKa 10J] YPOBEHb BOJIbI COCTABIISAET 1 M, a CKOPOCTh
UCTEUeHHs1 5 M/C, TO N30BITOYHOE JABJICHUE HAJl IIOBEPXHOCTBIO BOJBI B 3aKPHITOM Oake paBHO kl]a.

a) 153

b) 30,6

c) 7,7

d) 77

9. mamerp oTBepcTus B pe3epByape paseH 10 MM, a JuaMeTp HCTeKaroLel Yepe3 3T0 OTBEPCTHE CTPYH paBeH 8
MM. UeMy paBeH kK03(hUIMEHT cxKaTust cTpyn?

Bapuanrs! oTBeTa:

1. 1,08;

2. 1,25;

3. 0,08;

4. 08.

10. Bpems onopoKHEHHs NPSMOYTOJILHOTO 0aKka MpH MPUCOEANHEHUH K OTBEPCTHIO Hacalka BeHTypu npu npodux
HEM3MEHHBIX XapaKTePUCTHKAX ...

a) yBEIMYHTCS

b) ymensmurcs B 1,15 pasa

C) He U3MEHHTCS

d) ymenbiurcs B 1,32 pasa

11. Ilepenan ypoBHEH BOABI Mexay OakaMu paBeH 2,5 M, a quameTp oTBepcTust 5 cM. Pacxos Bojibl IpH HCTEYEHUH
W3 MaJIOTO OTBEPCTHS B CTCHKE OTKPBITOrO 0aka MPY COBEPIICHHOM CXXATHH U UCTEUCHUH I10]] YPOBEHb
paBen m/c.

a) 0,0099

b) 0,0085

c) 0,017

d) 0,019




12. T'eomerpuyeckuii Harop Ha TpeyrojabHOM Bogociuse 0,4 M, pacxol, MPOXOISLINN Yepe3 BOAOCIHB MO

tdhopmyrne TomcoHa, paBeH m3/c.

a) 0,284

b) 1,142

c) 0,142

d) 2,842
I10-1.3. [powusBoaut | OOy4aromuiics BIaseeT:
THIPOMETPHUYECKUI pacueT il | HaBbIKAMH MPUMEHEHHsT OCHOBHBIX MOHSITHN M 3aKOHOB THAPABIMKUA U THIPOJIOTHA
00BEKTOB TPAHCIIOPTHOH | AJISI PelICHHs IPeAMETHO-PODUIBHBIX 3a/1a4
HHPPACTPYKTYPHI

2.2.4 Tlpumepsbl 3aganmii

1. Tlpu ruapaBinYeckOM HCHBITAHHUM TPyOompoBoaa, umeromiero auamerp d = 200MM u mmumy | = 200 wm,
n30BITOYHOE JaBJICHHE BOABI B TpyOe momusaTo n0 P1 = 4 MIla. KoadduimeHT 00beMHOTO CHKATHS BOJBI
Bv = 0,0005 1/MIla. JlehopMamusi CTEHOK HE yYUTHIBAETCA. TpeGyeTcst ONMpenenuTh: 00BEM BOABI MPH
aTMoc(epHOM JIaBlIeHUH; 00BEM BOJIbI, KOTOpasi Obliia J0OaBiIeHa, 4TOOBI TOBBICUTH ABIICHUE B TPYOOIIPOBOAE
10 P1.

2. TlpsmoyronsHas riactuHa pasmepoM 600x300 MM CKONB3UT IO CNIOK TJIMIEPHHA TOMIIUHOW O = 5 MMm.
KuHemaTndeckas BI3KOCTh TiMIEpUHa V = 9,7 cM?/c, wioTHocTh P = 1245 kr/m3. Onpenenuts kaxyio cuiy F
HYHO MPUJIOKHTH K IUTACTHHE, YTOOBI €€ CKOPOCTh CKOJILKEHHUS paBHsIach 1 M/c.

3. B U-o0pasublii cocyn HauThl PTYTh M BojJa. JIMHMS pa3szena >KAIAKOCTSH pacroyiokeHa HIDKE CBOOOTHOMN
MOBEPXHOCTH PTYTH Ha 8 cM. OnpenenuTs pa3HOCTh yPOBHEW B 00€HX YacTAX cocyna. Y IeNbHbIH BEC BOJBI U
PTYTH COOTBETCTBEHHO paBHbl: 9,81 kH/M3, 132,85 kH/MS,

4. Ecmu pnuHa Tpy6omposona 200 M, pacxox xuakoctu 0,10 m%/c, nuamerp tpy6sl 0,25 M, a ko3(uIHeHT
THApaBIMYecKoro TpeHus cocrasiseT 0,06, To TOTepH MO [UIMHE AT HOTOKA JKUIKOCTH PABHHI ...

5. Ko>hdHUIMEHT ruapaBIMYecKoro TPEHHsS Ui MOTOKA KHAKOCTH MPU PACcXOJEe KMUAKOCTH paBHoM 10 cm/c,
auametpe TpyObl 2 cM 1 kodhduuuenTom Bazkoctu 1076 M%/c cocrasnser. ..

6. Ecmm ckopocTh mpoTekarmeil B TpyOe KUAKOCTH cocTaBiseT 1,5 m/c, amura TpyOsl 400 M, KO3 UIIEHT
rugpasiyeckoro tpeHus 0,03 ¥ morepu Mo JUIMHE COCTABISIOT 4 M, TO JHAMETP

TpyOBI paBeH ... I, 2
7. Omnpenenuth MOTEPIO HAMOpa Ha BHE3alHOE pacuiupeHue motoka (puc. 3), ecmn —{]— — |— — + |
M3BECTHBI MIOKa3aHus be3oMeTpoB hy = 16 cm, hy = 30 cm, quamerpsr di = 20 mm, d2 ; 5

=50 mm, pacxox Q =1 si/c.
Puc. 3

8. Ompenenure CKOPOCTh MCTEYEHUSI BOJBI B aTMOC(Epy W3 MaJOr0 OTBEPCTHS B CTEHKE OTKPHITOro Oaka MpH
COBEPIIEHHOM C)KaTHH, €CJIU 3arily0JieHHe ero 10/l YPOBEHb BOJBI 3 M.

9. Pacxoj BoJbl PM UCTEUEHUH O YpoBeHb, paseH 0,014 m%/c, a nuameTp oTBepcTHs cocTaBnser 5 cM. Haiimure
Tniepernaj ypoBHEH BOJIBI MPH MUCTEUCHUH M3 BHELTHETO IMIMHIPHYECKOTO HACA/IKa, PACIIOJIOKEHHOTO B CTCHKE
OTKPBITOr0 0aKa, MpH UCTEUSHNH T10]] YPOBEHb.

10. /IBa 3akphITHIX Oaka CO€AMHEHBI NPOCTHIM JUIMHHBIM TPYOOIPOBOJIOM HOCTOSIHHOTO uaMeTpa 150 MM (Moayns
pacxoma K = 160,62 n/c), pacxox Boasl coctaBisieT 45 1/c, mepenas ypoBHeH B 0akax paBeH 6 M, H30BITOYHOE
JIaBJICHUE HaJ YPOBHEM KHAKOCTH BO BTOpoM Oake coctasiser 0,5 atM, amunaa TpybonpoBoga 150 m. Hafigure
M30BITOYHOE TaBICHUE HAJ YPOBHEM KHIKOCTH B IIEPBOM Oake .

11. YcranoBuTH, Oy/AET M NPOMCXOINTH PAa3MbIB WIIM 3aWJICHHE KaHaJIa TPANeleHnaaIbHOTO MTOIEPEYHOT0 CEUCHUS
IIPH CIICAYIOMINX YCIOBHSIX:

a) Kor/Ia MpHHa pycia o aHy b = 1,4 M; koadduimeHT 3amoxerns 0TkocoB M = 1,0; pacueTHbIi pacxo Q
= 0,88 M%/c, IOTOK BIEYET CpeHeNlecyaHble HAHOCK, a ITyOuHa motoka h = 0,8 m.

6) b=0m m=15; h=1,0 M pycno nmpophsiTo B IJIOTHLIX JECCOBUIHBIX TPyHTax, 2,1 M%/c; HAHOCHI KPYITHO
TieCYaHbIe;

B) b =0m m=15; h=0,9 m; pycno ykpemieHo Knaakoi U3 0OBIKHOBEHHOT'0 KHpPIHYa HA IIEMEHTHOM PacTBOpE,
HAHOCKI CO CpeHUM auameTpoM dacTul do, = 0,4 mm; Q = 1,3 m¥/c.

12. OnpenenuTs CpeAHIO CKOPOCTh M PAacXoJ MOTOKA B KaHaJIe, €CIIM U3BECTHBI:

a) ykioH aHa i = 0,0025; mwupuHa pycna no any b = 0,8 M; koaddurimeHT 3anoxeHus otkocoB M = 1,5; koaddunmeHt
nrepoxoBaroctd N = 0,011; a riryOuHa paBHOMEPHOTO JBMKEHHs TT0TOKa ho = 0,38 M;

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

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

13. I1pu paBHOMEPHOM IBHW)KCHUH IPYHTOBOTO IIOTOKA M3BECTEH YKJIOH HOACTHIIAIONIET0 BOAOHEIIPOHUIIAEMOTO CIIOS
i = 0,04, pacxog Ha 1 mor.M mupuHbl motoka = 0,018 n/c u rybuna mortoka ho = 2,8 M. Onpenenuts
K03 punreHT GUIbTPALUH TPYHTA.

14. TIpoekTupyemblii TOPU30HTAIBHBIA OTCTOMHUK, PEIHA3HAYEHHbIH JUIsl BBIJICJICHNUS U3 NTPUPOIHON BOJBI IyTEM
IPaBUTALIMOHHOTO OCAXJCHUSA COAEPXKAIIMXCA B HEl BO B3BELIEHHOM COCTOSHHMM YacTHUL[ C MIOTHOCTHIO
OoJIbIlICH, YeM IUIOTHOCTH BOJBI, JOJDKEH MMeTh ryomny H = 42 M u mmpuny B = 6 M npu 3amanHO#




TIPOU3BOIUTEIIEHOCTH Q =94,5 n/c. TpebyeTcst onpeaAeaTuTh HEOOXOIUMYIO IJIHHY OTCTOMHMKA L 1y1st
TIOJIHOTO OCaXICHUS YaCTHII, THAPABINICCKON KPYITHOCTRIO wp = 0,5 Mm/c.

15. TlocTpouTh KPUBYIO NCHPECCHU U ONPEACIUTH (PUIBTPAIMOHHBIA pacXox Ha 1 MOTr.M OJHOPOIHON 3eMIITHOU
IUIACTUHBI, PACIIONIOKEHHOW Ha FTOPU30HTAIBHOM Bogoymope, ecid = 11 m, hgs=10M,b=8 M, my =3 m, mp =
2 M, k=0,0004 c™/c, hys =2 m.

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

I'mapocraruka

1. OcHoBHBIE (PHU3MUECKUE CBOMCTBA KUAKOCTEH. CKUMAEMOCTh KUAKOCTH. Bs3KOCTh U
BHYTPEHHEE TPEHUE B KUJKOCTH.

2. I'mapocraTuyeckoe AaBiIeHUE U €T0 CBOMCTBA.

3. [Tpubopsl, u3mepstomye gaBiaeHue. EquHNIbI n3MepeHus 1aBieHus.

4. OCHOBHOE ypaBHEHHUE T'MAPOCTATUKHU U €0 TEOMETPUUYECKUN U DHEPTETUUECKUN CMBICI.

S. AbcomoTHOE, HM30BITOYHOE W BaKyyMMETpHYecKoe naBieHue. [lbe3omerpuueckuii,
TUAPOCTATUYECKUN HAIIOP.

6. Monens uneanbHOW (HEBA3KOW) JKUAKOCTH. AOCOIIOTHBIA M OTHOCHUTENBHBIA TTOKOM
(paBHOBECHE) KUIKHUX CPEJI.

7. Cuna naBineHHs )KUIKOCTH Ha IUIOCKHUE TOBEPXHOCTH.

8. Cuna naBineHus )KUIKOCTH Ha KPUBOJIMHENHBIE TOBEPXHOCTH.

9. HansonHoe ninaBanue ten. OCTOMYMBOCTD IUIABAIOIIUX TEJ, LIEHTP JaBJICHMUS.

I'mapoaunamuka

1. [TonsiTrie 00 ycTaHOBUBIIIEMCS M HEYCTAaHOBUBILIEMCS ABHXKEHUH SKUJIKOCTH. JINHMS TOKa
Y dJIEMEHTapHas CTpyMKa.

2. [ToTOKM KUAKOCTH, PACXO U CPEAHSISI CKOPOCTh MOTOKA.

3. YpaBHEeHHE HEPAZPHIBHOCTH HEC)KUMAEMOW JKHIKOCTH.

4. VYpaBHeHue bepHymm 11 UACAITBHON KUAKOCTH.

S. VYpaBHeHue bepHymm 115 BA3KON KUAKOCTH.

6. I'eomerpuyecknii M DHEPreTUYECKUN CMBICI YpaBHEHHs bepHymn mis peanbHOU
KHUJKOCTH.

7. [ToHsiTHE O paBHOMEPHOM M HEPAaBHOMEPHOM JIBJKEHUSX HAIOPHOM M O€3HaIOpHOM
JBUKEHUSIX KUJIKOCTH.

8. I'unpaBnuueckue COTMPOTUBJICHUSI. I'unpaBnuueckue AIIEMEHTHI MOTOKA.
I'mppaBnnueckuii yKIIoH.

9. OCHOBHOE ypaBHEHUE PABHOMEPHOTO JIBUIKEHUS KUJIKOCTH.

10.  Pexxumsl aBkeHus x)uakoctu. Kpurndeckoe uucio Pelinonbaca.

11.  Ilogob6ue rugpoMexaHHUECKUX MPOIECCOB.

12.  Pacxon u cpenHsisi CKOPOCTh JJAMUHAPHOTO MOoTOoKa. Pacnipenenenue ckopocteid. [lorepu
Haropa Ha TPEHHE NP JJAMUHAPHOM PEXHUME.

13.  Pacmpenenenue CKOpOCTeH W TOTEPU HAMOpa MO JJTUHE MPH TypOYIEHTHOM peXHMe B
TUIPaBIMYECKHU TJIAJIKUX TpyOax.

14.  TloTepu Hamopa Ha TpEHUE MIPU TYPOYJIECHTHOM PEKHUME C YIETOM IIEPOXOBATOCTH.

15.  Beruucnenne ko3¢ dunuenta Japcu.
16.  MecTHbIC THIPABIMYECKHAE COTIPOTUBIICHUSI.
17.  VYpasuenue llle3u. Koapdumuent le3n.



HcTeyenue :KUAKOCTH yepe3 oTBEPCTHUA, HACAAKH, BOAOCIUBLI. anpaBnnqecxnﬁ NPLI)KOK U
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4.
COEIMHEHUH.

14.

conpsixenue 0beoB

Buasl Hacagok. O6nactu UX NpUMEHEHUS.

HcTedenune sXUIKOCTH U3 OTBEPCTHI M HACAIO0K IIPH MIOCTOSIHHOM Harope.

Hcredenue sXUIKOCTH U3 OTBEPCTHI MPU IIEpEMEHHOM Harope.

JIBu>keHHe KUAKOCTH B  HAMOPHBIX TPYyOONpoBOAaxX MpH  IMOCJIEI0BATEIbHOM

JIBUXKEHHUE KHUIKOCTH B HAMOPHBIX TPYOOIPOBOIAX MPH MAPAIICILHOM COCTHHECHHH.
Pacuer cudona.

Pacuer kosnbIieBOro TpyOONpoBOIa.

HeycranoBuBiieecs: IBUKEHUE KUIKOCTH, THIPABIMYECKUNA yaap.

Pabota ruspaBirueckoro tapaHa.

PaBHOMEpHOE IBIKCHHE JKUAKOCTH B OTKPBITBIX pyciax.

I'uapaBIUYecKuii IOKa3aTeb pycia.

Pacuer K0JUIEKTOPOB pabOTAIOIINX HETIOJHBIM CEUCHHEM.

JlomyckaeMbie CpeIHHE CKOPOCTH PABHOMEPHOT'O MMOTOKA.

YCcTaHOBHBILIEECS] HEPABHOMEPHOE IUIABHO HM3MEHSIONICECS BMIKCHHE >XHUIKOCTH B

OTKPBITBHIX pycilax.

15.

ypaBHeHI/IC YCTAaHOBUBIICTOCA HCPABHOMCPHOI'O INNIABHO H3MCHAIOMICTOCSA IABWIKCHUSA

XKHUJKOCTU B IPU3MATUUECKOM pyCJIe.

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

CrnokoitHoe, OypHOE M KPUTUYECKOE COCTOSTHUE TIOTOKA.

I'mppaBnuueckuii nppokok. OnpeneneHue napaMmeTpoB FUAPABINUECKOTO MPBLKKA.
Buabl rupaBInyeckux mpbIKKOB.

I'paduk nperKKOBON HYHKINU.

Bonocnusel. Knaccudukanust BO1OCIHBOB.

BomocnuBel ¢ ToHKOM cTeHKON. OmnpeieneHus: pacxo/ia BOJAOCINBA C TOHKOW CTEHKOM.
BomocnuBel ¢ mupokum moporom. OrmpeaeneHus pacxojia BOJOCIHBA C ITUPOKUM

Bonocnussl MMPAaKTUYICCKOT' O HpO(i)I/IJ'IH. OHpe,I[eJ'IeHI/IH pacxoaa BOOOCIHBAa

MMPAKTUYICCKOT' O HpO(bHHH.

24.
25.

El A

ISR A

BbokoBoe cxxaTre Ha BOJOCINMBAX MPAKTHUECKOTO NPOQHIIS ¥ IIHPOKUM ITOPOTOM.
Conpsixenue ObedoB.

I'mapaBiauka 10poKHBIX BOJAONPONYCKHBIX TPYO U MaJIbIX MOCTOB
IM'uapaBnvka TOPOKHBIX TPYO W MaJbIX MOCTOB, KOCOTOPHBIE COOPY>KEHHUS.
Mertoapl Tamenus SHepruu: BoAo00HAs CTEHKAa U BOJJOOOWHBIN KOJIOIEIL.
JIBrxeHne rpyHTOBBIX BOJ. OCHOBBI pacyeTa JJaMUHAPHON (DUITBTPAITIH.
Pacuer GpuabTpyromumx HachIIeH.

OcHOBBI THAPOIOTHH
KpyroBopot Boibl B IpUpo/Ie.
YpaBHeHHE BOJHOTO OataHca.
IM'uapaBnuueckast kiaccuuKaius J0POKHBIX TPYO.
JlemoBble SIBICHHS HA pEKaxX W HAJIE/IH.
[ToHsATHE TUTAHWS U BOTHOTO PEXKHMA PEK.
[ToHsATHE NBUKEHUSI HAHOCOB M PYCJIOBBIX IPOLIECCOB.



3. MeTtoauyeckue MaTepuabl, ONpeaessiioie Npoueaypy U KpUTepuu oueHnBaHUs
¢popMHPOBAHHOCTH KOMIIETEHUMH NPHU NMPOBeIeHUU NPOMEKYTOUHON aTTecTalun

Kpurepun ¢popMupoBaHusi 0lleHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLICHKA «OTJIMYHO» BBICTABIIICTCS 00YJArOIIEMYCs, €CJIH KOJIMYSCTBO MPAaBUIBLHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 — 90% ot obuiero o0bEMa 3aJaHHBIX BOIPOCOB;

- OIICHKA «XOPOII0» BBICTABIISIETCS 00yJarOIIEMYCs, €CITH KOJTMYECTBO MPAaBUIHHBIX OTBETOB Ha
Bompochkl — 89 — 76% ot ob1ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YJAOBJIETBOPUTEJBbHO» BBICTABISACTCS OOydYalOImEMyCs, €CIIM  KOJUYECTBO
MPaBUIILHBIX OTBETOB HA TECTOBBIE BONPOCH —/5—60 % 0T 0011ero 066béMa 3a1aHHBIX BOIIPOCOB;

- OIICHKa «HEY/J0BJIETBOPHUTEIbLHO» BBICTABISACTCS OOYUYaIOMIEMYCS, €CIIM KOJUYECTBO
MPaBUJIILHBIX OTBETOB — MeHee 60% oT o0111ero 00béMa 3a1aHHBIX BOIIPOCOB.

Kputepuu ¢popmMupoBaHusi OLleHOK 1O pe3yJIbTATAM BbINOJHEHHUS 3aJaHUil

«OTAMYHO/32a4TEH0» — CTaBUTCS 3a paboTy, BBIMOJIHEHHYIO IOJHOCTHIO 0€3 OIuOOK U
HE/I0YETOB.

«Xopo110/3a4TeH0» — CTaBUTCS 32 padOTY, BHIMOJIHEHHYIO MOJHOCTHIO, HO MPU HATUYUU B HEH
He 0oJiee 0JIHOM HerpyOoii OITMOKK U OJTHOTO HeJoueTa, He O0JIee TpeX HEA0UYETOB.

«Y10BJIETBOPUTEJIHHO/3a4TEHO» — CTaBUTCS 3a paboTy, ecinu OOydaromUHCs MPaBUIBLHO
BBITIOJTHWJI HE MEHee 2/3 Bceil paboThl WM JOMYCTHI HE Oojiee OMHOW TpyOOW OIMMOKK W JBYX
HEZ0YEeTOB, He OoJiee oJHOM Ipy0oil u onHOI HerpyOoi omnOKu, He 6ojee TpexX HerpyObIX OUIMOOK,
OJIHOM HErpyooi OMMOKHU U IBYX HEJO0UYETOB.

«HeynoBJieTBOPUTEIBLHO/HE 324TEHO» — CTABUTCS 32 paboTy, €CIIM YUCII0 OIIHMOOK U HET0UETOB
MIPEBBICUIIO HOPMY JUIsl OLIEHKH «yJIOBJIETBOPUTEIBHOY» WJIM MPaBWIBHO BBIIIOJHEHO MeHee 2/3 Bcei
paboThI.

Buowl owuboxk:

- 2pybOvle OWUOKU. He3HAHUe OCHOBHLIX NOHAMUL, NPasuil, HOPM, He3HAHUe NPUEMO8 PeuleHUs
3a0ay, owudOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCLO8USL NPEONOHCEHHO20 3A0AHUSL.

- He2pybvle OUUOKU: HeMOYHOCIU hOPMYIUPOBOK, ONpedeleHUll, HepayUoOHAIbHbL 8b100p X00a
peuterus.

- Hedouemuvl.: HePAYUOHAbHLIE NPUEMbl BbINOJHEHUs 3a0aHus, OmoelbHble NOSPeUHOCU 8
dopmynuposke 8v160008,; HeOpeI’CHOE BbINONIHEHUE 3A0AHUSL.

Kpurepun popmupoBaHus OLIEHOK 110 IK3aMeEHY

«OTIANYHO» — CTY/ICHT NpHUoOpes He0OXOIMMbIE YMEHUS U HaBBIKH, TPOJEMOHCTPUPOBAJI HABBIK
MPAKTUYCCKOr'o MPUMCHCHUA ITOJTYYCHHBIX 3HaHI/II71, HEC JOITYCTUII JIOTHYCCKUX U (baKTI/I‘IeCKI/IX OHINOOK

«Xopomuo» — CTyZIeHT IpruoOpes HeoOXOAUMbIE YMEHUS U HaBBIKH, MPOJIEMOHCTPUPOBAI HABBIK
MPAKTUYCCKOro TMPUMCHCHHSA IIOJIYYCHHBIX 3HaHHﬁ; JA0IMYCTUJI HCE3HAYUTCIIBHBIC OIINOKU |
HETOYHOCTH.

«YZIOBJICTBOPI/[TEJII)HO» — CTYACHT JOIMYCTUJI CYIICCTBCHHBIC OIINOKH.

«HeynoBJ1IeTBOPUTEIBHO» — CTYJICHT JIEMOHCTPUPYET (parMeHTapHble 3HAHUS H3Y4aeMOIo
Kypca; OTCYTCTBYIOT HEOOXOAMMbIE YMEHUS U HaBBIKH, JOMYIIEHbI IPyOble OIINOKH.
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