MuHKMCTEepPCTBO HAYKH M BbICIIEr0 o0pa3oBanusi P@®
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HHaexc AMCIMIINHBI 10 Y4e0OHOMY ILUIaHY b1.B.16

Tpyn0eMKOCTh B 3a4eTHBIX ¢IMHALAX 5

Yacos (Bcero) mo yueOHoMy IIaHy 5 cemecTp—-180 uacoB

Jlexknuu 5 cemecTp- 16 1yaca

IIpakTnyeckne 3aHATHSA 5 cemectp- 32 uyacos

JladopaTopHbie padoThI 5 cemecTp- 16 yaca

KoHcyabTanuu no KypcoBoMy npoekty/ pagore yY4eOHBIM NJAHOM He NpPeAyCMOTPEHbI

CamocrosiTe1bHast padoTa
5 cemectp- 80 yaca

BKITIOYAS:
PI'P 5 cemectp - 50 yacoB
I[pomMe:xxyTouHAsSI aTTECTAIAS:
JK3aMeH 5 cemectp - 2,5 yaca
KonTpoas:
JK3aMeH 5 cemectp- 33,5 yaca

Bomxkexuit 2020



NMPOI'PAMMY COCTABWJI:
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JIOLEHT M.M.CynraHos
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K.T.H., JIOIICHT i E.I'. 3enuna

(uaspanme kadeapst) (nefmscs) (pacumgpoBKa NOANHKCH)



1. HEJIA U 3AJAYH OCBOEHU A AUCHUITJIMHDBI
Leab ocBOeHN NUCHMILIMHBI COCTOUT B U3YYEHUU: TMAPOJIOTHYECKUX SBJICHUM U IIPOLIECCOB, O3HAKOMIICHUU C OCHOBHBIMU COBPEMEHHBIMH METOAAMH
pacueToB, MPUMEHSAEMBIX IIPU HUCCIEAOBAaHMM BOJHBIX PECYPCOB, TUAPOJIOTMYECKUX M BOJOXO3SICTBEHHBIX pacyeToB, METOJaMH M CIOCO0aMH
peryJaupoBaHus CTOKA, CYILECTBYIOIIMX METOIOB PELLECHMU 3aa4 THPABIMKK, BOSHUKAOLLME [P IIPOCKTUPOBAHUY U SKCIUTyaTalM SHEPIETUYECKUX MAILWH, allliapaToB U

YCTPOFICTB.

3agayaMu JUCHUNJIMHBI ABJIAIOTCH:

— pacmmpeHue 3HaHUil B 00JIaCTH HCIIOIb30BaHUs BOJHBIX PECYPCOB, U MPEK/IE BCETO B THIPOIHEPTEeTUUECKOM OTpaciy;

— o00ocHOBaHME BHIOOpA METOIOB THAPOJIOTHUECKUX U BOJOXO03SIHCTBEHHBIX PACYETOB.

— mnpuoOpeTeHre YMEHUI U HaBBIKOB PEICHHUS 3a]a4 M0 MPOEKTUPOBAHUIO THAPOTEXHUYECKUX COOPYKEHUH;

— obecneuenne O6ecriepe0OHOM PabOThI, MPABMIBHOM AKCIUTyaTallMH, PEMOHTA U MOJICPHU3ALMN SHEPreTUYECKOT0, 000pYIOBaHUS TUIPOIIIEKTPO-
CTaHIIMI, MOArOTOBKAa OOOCHOBAHMI TEXHUYECKOTO MEPEBOOPYKEHHUS, PA3BUTHs HHEProXO035UCTBA, PEKOHCTPYKIMH M MOJAEPHU3ALUU CHUCTEM
HHEPrOCHA0XKEHUS,pa3BUTHE YMEHUN PUMEHSTh pacyeTHBIC MOKA3aTeN K PEIICHUIO 3a]1a4 PUKIIAJHOTO XapaKTepa;

dopmupyembie y 00y4yaronierocs KOMIeTEeHIIUM U 3alUIaHUPOBAHHbBIE Pe3yJIbTaThl 00y4eHUsl TUCIHUILIMHE, COOTHECEHHbIE ¢ HHANKATOPAMM J0C-

THKEeHHsI KOMIIETEeHIUM:

Koa m HauMeHoOBaHHne KOMIIETEH-
197001

Koa n HaumeHoBaHMe HHAUKaATOpa
JOCTH/KCHUHA KOMIICTCHIINH

3amiaHupoBaHHbIE Pe3yabTAThI 00yUeHUSs

IIK-1 CmocoOeH yIpaBisTh TEXHO-
JIOTUYECKUM 000pyIOBaHHEM, BEIOH-
paTh CcepHWifHOE W MPOEKTUPOBATH
HOBOE 000pY/IOBaHKE

[IK-1.1. IIpoBogut pacueTs! BOIHO-
9HEPIreTHUECKOTO pekuMa paboThI-
I'SC/TADC

3HATb:

OCHOBHBIC TEPMUHBI U KIaCCU(DUKAINN TUPABIUKA U UHKCHEPHOU THUIPOJIOTHY;
OCHOBHEBIC MOHSTHSI W METOJbl MAaTEMAaTHUYSCKOI'0 aHaJIN3a, aHAJUTHYCCKON I'€OMET-
puH 1 anredpel, TMCKPETHONH MaTeMaTHKH, TEOPUN BEPOSTHOCTEH U CTATHCTUKY;
METOJBl PEIICHUS MPUKIAJHBIX HHKEHEPHO-TEXHUUYECKUX 3a/ay MO0 WHXCHEPHOH
TUAPOJIOTUU U TUAPABIUKHY;

TUAPABIMYECKHNA pacyeT THAPOTECXHUUCCKUX M COIPATAIOIINX COOPYKCHHUL;
BOJIOXO3SIMCTBEHHBIH OajaHC BOJOEMOB;

yYMeTh:

(hopMynHpOBaTh U pelIaTh 3a7ayM, CBSI3aHHBIC C MPOCKTUPOBAHUEM U KCILTyaTallH-
ell TUIpaBIMYECKUX U ITHEBMAaTHUECKUX CUCTEM, I'a30-BO3AYILHBIX TPAKTOB SHEpre-
THYECKOT0 000PYAOBaHHS THAPOIICKTPOCTAHLIHUIA;

UCTIOJIb30BaTh (pyHIaMEHTaJIbHBIC TIOHSITHS, 3aKOHBI U TEOPHH KIIACCUYECKOH M CO-
BPEMEHHOM (PU3UKHU B 00JIACTH KUIAKUX U Ta3000pa3HBIX CPEI;

UCIIOJIb30BaTh TMIPOTEXHUYECKUE COOPY)KEHUsI B 3aBUCUMOCTU OT MECTHBIX THAPO-
JIOTUYECKHX YCIOBUH BOJIOEMOB;

OLICHUTH U PACCUUTATh HAIIOPHOE U OE3HATIOPHOE IBIDKCHUE BOJIBI;

OLICHUTHh YPOBHHU M O00BEMbI BOAOXPAHWJIMIIA, BHIIOIHUTE OCTPOCHNUE XapaKTepH-
CTHK.




2. MECTO JJUCIIUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT' PAMMBI BO

JIMcUUIUIMHA OTHOCUTCS K 4acTH, (OPMHUPYEMON yJaCTHUKaMHU 00pa3oBaTeIbHbBIX OTHOIIE-
HUM O6i0Kka nucuuIuIMH 1 1o HampasieHuto noarotoBku bakanasp 13.03.02 DnexTposHepreTrka u
ANIEKTpOTeXHUKA (MPpodmiib: ['MapodIeKTpOCTaHIIMK U IU(PPOBBIE TEXHOJIOTHH ).
Jucnunnuna 6a3upyercst Ha TUCIMIUIMHAX: Breicias matemaruka, ®usuka, Teopernueckas mexa-
HUKa, MH(popMaTHKa.
J71s1 OCBOEHUSI TUCIUIUIAHBI, 00 yJarOIIUIACs TOIKEH:
3HATh:
— OCHOBHBIE TEPMHHbBI MATEMAaTUYECKOTO aHAJIN34;
— OCHOBHbBIE IOHSTHS U METOJIbI (PU3NUECKHUX 3aKOHOB;
— METOABbl PELICHUS NPUKIIATHBIX 3a/1a4 TEOPETUUECKON MEXAHUKU;
yMeThb:
— HCKaTh, aHAJIM3UPOBATh U OTOMpATh HEOOXOTUMYIO MH(pOpPMAIHUIO MO0 MHGOPMALUOHHBIM
TEXHOJIOTHIM;
—  HCIIOJIb30BaTh 3aKOHBI U TEOPUH KIACCHYECKOM U COBPEMEHHOM (DPU3UKH;
— OLICHWUTb U PACCUUTATh HOBBIE MOJIEIH, HE IOBTOPSIIOLINE CTAHJAPTHBIE AJTOPUTMBI;
— OUeHHUThH JudQepeHInaATbHBIC HCYUCTICHUS.

PesynpraThl 00y4yeHHs, MOTyYSHHbIE IPU OCBOCHUN JUCLUUIUIMHBIL, HEOOXOAUMBI IIPH U3yYe-
HHUHM CIETYIONNX AUCIHUIUIMH: DKOHOMHKA THAPOIHEPreTHkH, [ mapasnndeckie MammHb(Tipoduib
1), Bonnosnepreruyeckue pexumsl (mpoduis 1), TO u pemont obopynosanus ['9C (nmpoduis 1),
[P BBITIOJIHEHHUE BBITYCKHON KBAJIM(PHUKAMOHHON pabOTHI.



3. CTPYKTYPA U COAEP) KAHME IUCHUIITIMHBI
3.1. CTpykTypa IMCHHILIHHBI
OO61mas TpyI0eMKOCTh JUCIUTUIMHBI COCTaBIISIET S 3a4eTHBIX enuHuIl, 180 qacoB.

No

/o

Pa3nen nucumIuinHeL.
dopma TpOMEKYTOUHOM aTTe-
CTaluu
(no cemecmpam)

Bcero ua-

COB Ha pa3-
nen

Cemectp

Pacrnipenenenue TpyaoeMKOCTH pa3ziena (B yacax) o BUgam
y4eOHOI pabOThI

KouraktHas

Jlex

Ip

JIa6

KIIP

NKKII

ITA

CP

Kourt-
poJib

CopepxaHue caMOCTOSATEIbHON pa-

00THI
(c ykazanmem Ne ictoynmka 1mo 1. 5.1 u
CTPAHUIL B HEM)

OCHOBHBIC TTIOHSITHS U orpeac-
JICHUA TUAPABIUKA

10

H3ydeHne TeOpeTH4ecKOro U MpaKkTuie-
CKOTO MaTepuaa;

[1], cTp. 5-104.

[2], cTp. 5-118.

BeinosiHeHHE TOMAIIIHETO 3aaHusl:

[4], Ne 1.1 - 1.6 ctp. 10-11, Ne 2.1 -2.7
ctp. 14-15.

Bunel 1BUKEHUS JKUIKOCTEN U
ra3zoB

22

10

V3ydeHre TeOPeTHIECKOTO U PaKTHIe-
CKOTO MaTepuaa:

[1], ctp. 105-432.

BrImosHeHUE TOMAIIIHEro 3a1aHus:
[4],Ne 3.1,3.2 cTp. 21, Ne 4.1 ,4.4.,4,7
ctp. 27-28.

I'maposiornyeckue ucciaegona-
HUSL

14

H3ydeHne TeOpeTH4ecKOTo U MpaKTHie-
CKOTO MaTepuaa;

[5], cTp. 3-92.

BbinosiHeHHE OMAIIIHETO 3aaHusl:

[3], Ne 12.1-12.6

Pexxum pycen. Tumsl pycioBbIX
IIPOLIECCOB.

N3ydeHne TeoOpeTHIECKOro U paKTHIe-
CKOTO MaTepuaa:

[1], cTp. 159-214.

BrlmosrHeHUE TOMANTHETO 3a1aHus:

[3], No 6.1 -6.7

DaKTOphI CTOKA

I/I3y‘{eHI/I€ TCOPETUYCCKOI'O U NPAKTUYC-
CKOro Mmarepuaja:

[1], ctp. 159-214.

BI)IHOHHCHI/IC JOMaAUIHEro 3aaHus:

[3], Ne 6.1 -6.7

T'onoBoiil cTOK

I/I3y‘{CHI/I€ TCOPETUYCCKOI'O U NPAKTHUYC-

CKOro MmarepuaJja:
[5], ctp. 173-208.




n/n

Pa3nen muclMIUINHEL.
®opMa IPOMEKYTOUHOU aTTe-
CTaluu
(no cemecmpam)

Bcero ua-
COB Ha pas-

ACJI

Cemectp

Pacnipenenenue TpynoeMKoCTH paszzena (B yacax) 1o BUaam
yueOHO paboThI

KonrakrHas Kout-

Jlex | Ilp | JIa6 | KIIP | UKKII | TIA CP poJIb

ConeprkaHre caMOCTOSITENIbHOM pa-

0OTHBI
(c ykazanuem Ne ucroynuka no . 5.1 u
CTpaHUII B HEM)

Pacuer pacxonos

V3yueHre TeOPeTHIECKOTO U PaKTHIe-
CKOTO MaTepuaa:

[1], ctp. 57-147.

BrImosHeHUE TOMAIIIHEro 3a1aHus:
[3],Ne3.2,3.3,3.5-3.9,4.1,5.1-5.5
[4], Ne 4.1 ,4.4.,4,7 ctp. 27-28

DKOJI0THUS BOJIHBIX PECYPCOB

H3ydeHne TeOpeTH4ecKOro U MpaKTuie-
CKOTO MaTepuaa;

[6], cTp. cTp. 262-267.

6BbInoNTHEHHE JOMAIIIHETO 3aaHUsL:
[3], Ne2.5,7.11,7.15, 8.4, 8.11.

IM'maposiornyeckue xapakrepu-
CTHUKHN

M3yueHne TeopeTHIEeCcKOro 1 MpakTHye-
CKOro Mmarepuasa:

[2], c1p. 225-232.

[5], ctp. 92-109.

BI)IHOJ'IHCHI/IC JOMAIIHEro 3aaHus:

[3], Ne 10.1-10.5.

10

I'mapomerpuueckas cimyxoa

H3yueHne TeOpeTU4eCKOro U NpakTuie-
CKOT0 MaTepuaa:
[5], ctp. 112-175.

11

PI'P

50

50

CornacHo rpa¢uKy BBIIIOJHEHUS

DK3aMeH

36

— — — — — 2,5 - 3395

OK3aMeH MPOBOAMTCS B YCTHOH (popme 1o
OuiieTaM COrjacHO MporpaMMe dK3aMeHa

Hmozo 3a cemecmp

180

16 | 32| 16 - 2,5 80 33,5




3.2.KpaTkoe coaep:kaHue pa3iejaoB
1. OcHognbie nousmus u onpeodeneHus 2UOPAsIUKU.
IIpenmer uccnenoBanusi. CBoMCTBAa XUAKOCTEW M Ta3oB. [IIOTHOCTH, BSI3KOCThH, CKUMAEMOCTb,
TEMIIEPATypPHOE paCIIUPEHUE, MOBEPXHOCTHOE HATSHKEHHE, KAMWUIIPHBIA 3¢ (deKT, BCreHUBae-
MOCTb, HCHIAPSIEMOCTh, PACTBOPUMOCTD I'a30B.
2. Buoul dsudicerus scudxocmeri u 2a3o8.
YcTaHoBHBILIEECS U HEYCTaHOBUBIIEECS, pABHOMEPHOE M HEPAaBHOMEPHOE, HAIIOPHOE U Oe3Harop-
HOE, TIOTEHIMAIIEHOE U BUXPEBOE, IaMUHApHOE U TypOyneHTHoe. KaBurarus. GopMypoBKa 1 METO-
JIbI pEIIeHMsT 33/1a9 THAPOra3oiMHaMyKy. Maremarideckas popmyrmponka 3amad [T /1. JnddepenimansHoe ypas-
HEHHUE JIBDKCHUSI BSBKOM HeCKMMaeMo xukocTd. [luddepenimansHoe ypaBHEeHHE HepasphIBHOCTH. KpacBbie
yenoBus Tpy pettieHnn 3a0a4 1 T/, YpaBaenue bepHyinu [uist 3JIeMEHTapHON CTPYHUKHU UICAIbHOU JKHI-
KocTH. Pemienue 3aad ruipoMexaHUKU Ha OCHOBE Teopuu mnoaobus. IlpuBenenue cucreMsl nug-
(dbepeHInanbHBIX YpaBHEHUN TUAPOMEXAHUKH K Oe3pa3sMepHoMy BUAy. Kpurepuu rumpoMexaHnde-
ckoro nmojobus. YpaBaenue bepHysum 171 TOTOKA peaabHOM )KUIKOCTH.
2. Pacuem uHoiceHepHbIX cucmem.
Pacuer TpyOompoBooB. MeToauka pacuera mpocThIX TPYyOOmpoBoaoB. Pacyer TpydonpoBomoB. Mero-
JIUKA pacdeTa CIIOKHBIX TPYOOIPOBOIOB. AHATHTHYECKHE U TpapiuecKrie METOIbI PEILeHHs] 3a/1a4 TI0 PacieTy Tpy-
6onpOBOHBIX cUCTeM. McTedeHue )XUAKOCTe yepes oTBepcTus U Hacaaku. KoaghuimneHTs cKopocTu
u pacxoja. Mcredyenue npu nepeMeHHoM Hamope. ['mapasnuueckuit ynap B Tpyoax. @opmyna XKy-
KOBCKOro. [IpsiMoii u HenmpsAMoN rujpaBivueckuid yaap. MeToabl mpeaoTBpallEHus] THAPABINYEC-
CKHX ynapoB. TeueHre ra3oB 1o KaHaaM MepeMeHHOro cederrist. OCHOBHOE YCIIOBHE COILIOBOTO U TH(y30pHO-
TO TeUEHHSL. 3aKOH FeOMETPHUUECKOro 0OpartieH!st Bo3aeicTBrs. CKOPOCTh M pacxo/1 raza. AHaIIN3 COIIJIOBOTO
TEUYEHUs Ta3a uepe3 cyxuBaromuiics kanai. Kpusuc teuenus. OcHOBHOE ypaBHEHHE THApOcTaTvKU. Ori-
penerieHre CITHI JTARTICHHsT Ha TUIOCKKE 1 KPHBOJIMHEHHBIE CTeHKU. Kitaccudukaryss 1 npuHINAN ACHCTBUS
HarHeTarele.

3. ['uoponocuueckue ucciedos8anus.

Uctopust pa3BUTHS THAPOJIIOTHMH, COBPEMEHHOE COCTOSIHUE THAPOJIOTHYECKUX HCCIEAOBAHUM.
Ponb ruapomMeTeopoIornaeckoi Ciryk0bl 1 KOHTPOJISI HaJl OXpaHOM BOJHOM cpeapl. Pacnipenenenne
BOJIbI HA 3eMHOM miape. Boaubie pecypebt 3eminu, Poccun. KpyroBopot Bojbl B npupojae. YpaBHe-
HHUE MHUPOBOTO BOJHOTO OanaHca. YpaBHEHHE BOJHOIO OajaHCa OTIEIbHBIX PEYHBIX OACCEHHOB,
MOpEH, 03€p U BOAOXPAHUIIMILL.

4. Peoicum pycen. Tunvl pyciogulx npoyeccos.

®u3uKo-reorpaduIecKiii KOMIUIEKC peYHOTro OacceifHa. THUIIBI pEYHBIX Pycell U PYCIOBOTO MPo-
necca. Tumbl muTaHus pek, ruaporpadsl pek. da3pl pexkuma pek. TepMUYECKUid pexuM pek. Py-
cioBble nepopmarmn. OcoOeHHOCTH TBEPIOTO CTOKAa TOpHBIX pek. CerneBble MOTOKUM M Oopnda ¢
Humu. [lepemenienue HAaHOCOB BOJIHEHHEM M BJIOJIb OEPErOBBHIMH TEUCHUSIMH B peKax, MOpsX, 03¢€-
pax u BojoxpaHwiHiax. Berbop Mecra aiist Bogo3adopa ¥ pacCeHBAIOIETO BBITYCKA CTOYHBIX BOJI.

5. @akmopwl cmoka.
XapakTepucTuku peyHoro croka. OOpa3oBaHHe HAHOCOB. B3BellleHHBIE HAHOCHI, UX JBUKCHHE.
MyTHOCTh U €€ U3MEHEHHUE 10 peKaM U B PUOPEKHON 30HE MOpeH, 03Ep, BOJAOXpaHMIHUI. TpaHC-
HOPTHUPYIOLIasi CIIOCOOHOCTh PEYHOTO MOTOKA. JloHHBIe HaHOCKL, UX Gopma. TBEpablil cTok. Pacxon
Y CTOK pacTBOpPEHHBIX BemecTB. Hopma croka.
6. 000801 cmok.
M3MeHYMBOCTH FOJI0BOTO CTOKA. Pacuér rogoBoro croka npu HaJIU4YMHM U OTCYTCTBUU JAHHBIX TUJI-
poMeTpudeckux HaOmoJeHuid. BHyTpUrosoBoe pacnpeneneHue CToka, €ro pacyér Npu HaJU4uuy,
HEJOCTAaTOYHOCTU MM OTCYTCTBUM JaHHBIX THIPOMETPHUYECKHUX HaOmoneHui. MakcuMaabHbIN
cToK. @aKTOPbI BECEHHETO MOJOBOIbS U 10K AEBOTO CTOKA.
7.Pacuem pacxo0os.
Pacuér makcuManbHBIX pPacxXxoJ0B BOJABI NMPU HATUYUHU, HEJOCTATOYHOCTH WJIM OTCYTCTBUHU THUIPO-
METPUYECKUX TaHHBIX. MUHUMAaJIbHBIA CTOK U YCIIOBUS €ro popMupoBanus. Pacuét MuUHUMaIbHOTO
ctoka. ['muponorndyeckoe mporHo3upoBanue. PerynupoBanue BbICOKOTO cToKa. [lepedpocka croka.
8. Dxonoeus 800HbIX pecypcos.




[TpoGiieMbl TEppPUTOPHATILHOTO NEpepacnpeiesieHus: BOAHBIX pecypcoB. KauecTBo BoJbl U OXpaHa
IPUPOHBIX BOJ OT 3arpsi3HEeHus. be3omacHocTh THAPOTEXHUUECKUX coopyxkeHuil. Kpurepuu 6e3o-
nacHocTtu I'TC. Ocob6ennoctu nexnapupoanus ['TC paznuaHOro Ha3HAYCHUS.

9. l'udoponoauueckue xapakmepucmuxu.
3ajaun U CoAEepKaHWE PacyETOB MO OMNPENEICHUI0 TMAPOIOTMYECKUX XapaKTepUCTUK. M3MeHuu-
BOCTb T'0ZI0BOT0 cToka. O00CHOBaHNE MPUMEHEHUS CTATUCTUYECKUX METOJIOB B ruaponorun. Odec-
MEYEHHOCTh THJIPOJIOTUYECKON XapaKTepUCTUKU. OMIUpuueckas KpuBas obOecrneyeHHocTH. [lo-
CTPOCHHUE TEOPETHUECKOW KPUBOW 0O0ECIIeYeHHOCTH U €€ MpoBepKa. MeTo KOppessiiiuy U ero Uc-
MOJIb30BaHUE ISl YIUIMHEHUS KOPOTKHX PANOB HabmoaeHuil. MareMaTuueckoe MOAETUPOBAaHUE
ruaposiornyeckux psaaoB. OnpeneneHne pacxoJoB BOJbI IO MECTHBIM CKOPOCTSIM M INIyOMHaM IO-
TOKa. J[pyrue MeTonabl onpeaeacHus pacxoJoB BoAbl. KpuBble 3aBUCMMOCTH PacXoJl0B, ILIOMAIEH
JKMBOT'O CEYEHUS U CPEHUX B CEUEHUH CKOPOCTEN OT YPOBHEW BOJIBI.

10. I'uopomempuueckas cayicoa.
CocraB u opraHuzaisi TUAPOMETPUUIECKON ciykObl B Poccuiickoit denepanuu U 3apyOeKHBIN
ctpaHax. [IpuOopbl 1 MeTo/bl U3MEpEHUsI TIyOHH BOJBI, CKOpOCTel TeueHus Boabl. OnpenencHue
MIPOJIOJIBHBIX YKIIOHOB.

3.3. Tembl NpaKTHYECKUX 3AHATHI

1. Onpenenenne reoMeTpUIECKUX XapaKTEPUCTUK OacceitHa pexu u peunoit cetu (10 gaca).

2. OmnpeneneHue pacxoa0B BOJIbI IO MECTHBIM CKOPOCTSIM U Tiiyounam (10 yaca).

3. Pacuér xapakTepUCTHK PEYHOTO CTOKA MIPHU OTCYTCTBUHU T'MAPOMETPUUYECKUX HaOmoneHui (4 ya-
ca).

4. PacuéT XapaKTepHCTUK PEYHOTO CTOKA NP HAJTMYUH JUTUTEIBHOTO Psijia TUAPOMETPUYECKUX Ha-
OmroneHuii(2 yaca).

. Omnpenenenue napaMeTpoB BOJOXPaHWINIIA FOJUYHOIO peryaupoBanus ctoka(l gac).

. Pacuérer BomocOpoca u kperieHus HuwkHero oeda (1 gac).

. Pacuers! no perynuposanuto pycen pek (1 ygac).

. 3ammTa 6eperoB oT 3atoruieHus (1 gac).

. Pacuet 1 mon6op coopyxeHuil nHxKeHepHOH 3amuThl (1 yac).

0. 3ammra oT HaBOAHEHUH, ceneld. boprbOa ¢ apo3uetii (1 yac).

— O 00 3 O\ W

3.4. Tembl 1a00paTOPHBIX padoT
1. BonHoe 3ansaTHe. Onucanue rugpocrenaa I'C. M3MepeHne ckopocTel IBMIKEHUS JKUIKOCTH.
OnpeneneHne 3aBUCUMOCTH BS3KOCTH BOJIbI 3aBUCHT OT €€ TeMIlepaTypsl. M3mMepeHne craTudyecko-
IO JIaBJICHUS JKUAKOCTH B IUIABHO CYXKAIOIIMXCS W paciiupsomuxcs Tpyoax (4 yaca).
2. UccnenoBaHue pexuMOB TeUeHHs KUAKOCTH. OnpezeneHre o0IacTu CONPOTUBIEHUS, KOTOPOE
COOTBETCTBYET TYpOYJICHTHOMY TEUEHUIO KUAKOCTH. JIBIDKEHHE KMIKOCTH B TpyOe MepeMEeHHOro
ceueHus1. [ mapaBnuyeckue MoTepyu NpH IBIKCHUH BSI3KOM KUIKOCTH (4 yaca).
3. JIBWKeHHE >KUIIKOCTU B TpyOe NMEpeMEHHOro cedeHus. | mapaBnuyeckue MOTEpH NP JBUKCHUU
BSI3KOU JKUIKOCTH. VcTeueHne )KUIKOCTH Yepe3 Kpyriioe, KBaJpaTHOE, TPEyroibHoe oTBepcTue (4
qaca).
4. KaButamnus B notoke >xugakoctu. OnpeneneHue koddduimenta pacxoaa BOJOCIUBA C TOHKOM
cTeHkoi. Omnpenenenue Ko PUIMEeHTa EePOXOBATOCTH THAPABIMUYECKOTO JIOTKA (4 yac).
3.5.PTP

PI'P na Temy: «I'uaposornyeckue pacdeTbl NPU BOJOXO3ANCTBEHHOM IPOEKTUPOBAHUM» (IO
BapuaHTaM)

3.6. TemaTnka KypcOBBIXIIPOEKTOB/KYPCOBBIX padoT
Y4eOHbIM [IJIaHOM HE NPEyCMOTPEHEI.



3.7. CooTBeTcTBHE Pa3/1e/iOB AUCUHUILIHHBI H (OPMHUPYEMBIX B HUX KOMIIeTeHIHI1

Homep u HaumeHOBaHUE Pe3yJIbTaTOB 00pa30BaHMs
T10 AUCLUIUIMHE
(B COOTBETCTBHH C pa3zeiioM 3)

Wnnexc
KOMIIe-
TEHIIUU

HOMep pa3,uena JUCHUIIIINHBI (B COOTBCTCTBHUU C
n.3.1)

4 cemecTp

DopMBI KOHTPOIIA

1 | 2134|516 7]8]9]10

3HaTh:

OCHOBHBIC TCPMUHBI U Knaccmbm(aunn Tua-
PaBJIMKU U I/IH)I(GHepHOﬁ TUAPOJIOTHNH

IK-1.1

JlaGopatopras pabora Nel

OCHOBHbIE TMOHSTUS U METOJbl MaTeMaTHue-
CKOTO aHaJN3a, aHATUTHYECKOW TEOMETPUH H
anreOpbl, TUCKPETHON MaTeMaTHKH, TEOPHH
BEPOSATHOCTEH M CTATHCTHKHU

IK-1.1

Tect «®akTOpBl, BIUIOLIME HA PACXO»

TUAPABIMYECKUA pacdeT TUIAPOTEXHUICCKUX
U COMPSATAIOIINX COOPYKEHUH;
BOJOXO3SIHCTBEHHBIN OaaHC BOJOEMOB

IK-1.1

JlaGopatopHast paGota Ne2

MCTOABI PCIICHUA MPUKIIAAHBIX HWHXCHCPHO-
TEXHUYCCKUX 3anaa4d II0 PIH)KeHCpHOfI Tuapo-
JIOTUHW U TUAPABJIMKU

IK-1.1

Tect «MCTOZ[LI TCOJIOTUYCCKUX U THAPOJIOTUICCKUX HCCTICIOBAHMIN

FPIL[paBJII/I‘leCKI/Iﬁ pacdyeT TUuAPOTCXHUYCCKUX
1 CoNpArarommux coopymeHHi/i

IK-1.1

KontponsHas padora «XapakTepHCcTHKAa HAHOCOBY»

BOHOXO3HﬁCTBeHHLII>i OanaHc BOJOCMOB

IK-1.1

KoHrposbHas padora «XapaKTepuCTHKA THAPOMETEOPOTIOTHYECKUX
pubOpPOB U YCTPOHUCTBY»

YMmerhb:

(hopMyIMpOBaTh U pelaTh 3a/1a4u, CBI3aHHbIC
C NPOCKTUPOBAHMEM M IKCIUTyaTalMeH THI-
PaBIMYECKNX W IMHEBMATHYECKHX CHCTEM, Tra-
30-BO3AYIIHBIX TPAaKTOB  3HEPIETHIECKOTO
000py10BaHUSI THAPOIICKTPOCTAHINN

IK-1.1

PacueTHo-rpaduyeckas padora

WCIIONIb30BaTh (yHAaMEHTAIIbHBIC TTOHSTHS,
3aKOHBI U TEOPUH KJIACCHYECKOW M COBPEMEH-
HOHM (pu3WKH B 00JIACTH KHIKHX W Ta3000pa3-
HBIX Cpea

IK-1.1

KoutposbHas pabota «PacyeTHbIe TOKa3aTeNd THAPOIOTHICCKUX
XapaKTePUCTHK»

OLCHUTb U pacCUUTATb HANOPHOC U Oe3Ha-
NOpHOC ABUIKCHHUC BOJbI; OLCHUTH YPOBHU U
00BEMBI BOJOXpAaHWJIMIIA, BbIIOJIHUTL TI10-
CTPOCHUC XAPAKTCPUCTUK

IK-1.1

JlaGopaTopnast pabora Ne3

HCHOJb30BaTh THAPOTEXHUUECKUE COOPYKE-
HUSl B 3aBUCHMOCTH OT MECTHBIX T'HJPOJIOTU-
YECKUX YCIOBHUH BOJLOEMOB

IK-1.1

JlaGoparopnas pabota Ned




Bcezo uacos na pazoen oucyuniunvi
(6 coomeemcmeauu ¢ n.3.1)

22

22

14




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U ITPOMEXKYTOYHOMU ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

— TECTUPOBAHUE:

1. Tect «PaKTOphl, BIUSIOIINE HA PACXO»

2. Tect «MeToabl re0JIOTHYECKUX U THAPOTOTHUECKUX UCCIECIOBAHUI
— KOHTPOJIbHBIE Pa0OTHI:

1. KoHTtposbHas pabota «XapakTepucTHKa HAHOCOBY

2. KonrponbHas pabota «XapaKTepuCTHKA THIPOMETEOPOIOTUIECKUX MTPUOOPOB U yCT-

pOMCTB»

3. KonrponwsHas pabora «PacueTHbie mOKa3aTenH TUAPOIOTUYECKUX XaPAKTEPUCTHK»
— 3amuTa JabopaTOpHBIX padoT.
1. BonHoe 3ansaTHe. Onucanue ruapocrenaa I'C. M3MepeHne ckopocTei IBMIKEHUS JKUIKOCTH.
OrnpezneneHne 3aBUCUMOCTH BSI3KOCTH BOJbI 3aBUCUT OT €€ TeMneparypsl. Mi3amepeHne ctaTudaecko-
IO JIaBJICHUS JKUAKOCTH B IUIABHO CYXKAIOIIMXCS W paciiupsomuxcs Tpyoax (4 yaca).
2. UccnenoBanue peKMMOB TeUeHUs KUAKOCTU. OmnpeneneHne 00JIacTH COMPOTUBIIEHUS, KOTOPOE
COOTBETCTBYET TYpPOYJICHTHOMY TEUEHUIO KUAKOCTH. JIBIDKEHHE KHIKOCTH B TPYOE MEPEMEHHOTO
ceueHus1. [ mapaBnuyeckue MoTepyu NpH IBIKCHUH BSI3KOM JKUIKOCTH (4 yaca).
3. IBmxeHue KUAKOCTH B TpyOe MEpeMEeHHOro cedeHws. [ mapaBiuueckue MOTepu MPH JBHKEHUU
BSI3KOU JKUIKOCTH. VIcTeueHne KUIKOCTH Yepe3 Kpyriioe, KBaJjpaTHOE, TPEyroibHoe oTBepcTue (4
qaca).
4. KaButanusa B notoke >xugakoctu. OnpeneneHue koddduimenta pacxoaa BOJOCIHUBA ¢ TOHKOM
cTeHkoi. OnpeneneHue kod(hduireHTa NepoxoBaTOCTH TUAPABINIECKOTO JOTKA (4 4ac)
—3ammTa pacueTHO-TpadUuecKor paboThl Ha TeMy: «[ MIPOIIOTHYECKUE PacUeThl IIPU BOJOXO3SIICT-
BEHHOM IIPOEKTHUPOBAHUMY (110 BapHAHTaM)

bannbHO-peHTHHIOBAsI CTPYKTYpa AUCLMILINHEI SBJISETCS IPUIIOKEHUEM A.

4.2. IIpoMekyTOYHAS aTTeCTAlUs N0 JMCHUILIMHE (YACTH JMCHHIIJIMHBI):

DK3aMeH.
Orenka ompenensieTcss B cooTBeTcTBuH ¢ [lomokeHneM o OaibHO-pEHTHHTOBOM CUCTEME st
cryaenToB H1Y «M3OW» Ha 0CHOBaHMM CEMECTPOBOM U 3K3aMEHAIIMOHHON COCTaBIISIONIUX.

HpnMeanne: OHQHO‘IHBIC MaTCepHraJibl 1O JUCHUIIIIMHC IIPUBCACHBI B q)OHIIC OLCHOYHBIX MaTcC-
puanos OITOII.

5. YYUEBHO-METOANYECKOE OBECIIEYHEHME JUCIIUITJINHbI
5.1. IleyaTHble ¥ YJTEKTPOHHbIE U3AHUS:

1. T'uapaBauka, rHAPOMAIIMHBLI U THAPONPHUBOABI : YYeOHUK JJIsl CTYJAeHTOB BTY30B / T.
M. Bawra [u ap.]. - 2-e u3z., nepepad. - pernp. BocupousBeaenue u3a. 1982 r. - M. : Anbsnc, 2013.
-423 c.

2. Moprysos, K. II. Tunpasnuka [Onexkrponnsii pecypc] : yuebnuk / K. II. MoryHoB. -
OJIEKTPOH.TEKCTOBBIE ~ JaH. — CIie. : Jlams, 2014. - 288 ¢. - URL:
https://e.lanbook.com/reader/book/51930/#1

3. IIpumepsbl pacyeToB Mo THAPaBJIHKE : y4e0.M0cOOHe I CTPOUTENBHBIX CIICIIMATIBHOCTEN
By30B / A. JI. Anbtinyns [u np.] ; mon pen. A. [I. AnbTinysms. - penp. BocripousBeaeHue u3a. 1976 r.
- M. : Anpsnac, 2013. - 255 c.



4. Craposepos, B. B.I'unporazonunamuka : yue6.mocooue / B. B. Craposepos, JI. B. Poroaa,
JI. B. Crapogepoga. - Bomkckuii : ®unuan T'OYBIIO "MBU (TVY)" B r. Bomkckom, 2009. - 73 c.

5. OkouiesioBa, A.A. JIeKnu MO T€OJIOTUN U THIIPOJIOTUH [DIIEKTPOHHBIN pecypc]: yueOHuK /
Oxkonenoa A.A., I'.C.Eroposa. — 2013. — 218 c. - DnexkTpoHHbIE TEKCTOBbIE JaHHbIE. — Bosrorpa,
Bosrorpag.rocyn.  c.-x.  akamemus.  Pexwumpocryma:  http:  //www.biblioclub.ru
/idex.php?pade=book view&book id

6. Hockos, B.JI., Ipasausen, 0.I1. I'nagpocoopyxeHns BOAHBIX MyTEW, MOPTOB U KOHTHU-
HeHtanpHOTO menbda. Yacte III. Coopyxenuss koHTHHEHTaNbHOTO Mmenbda.- M. : ACB, 2004. -
280 c.

5.2 JIuneH31M0HHOE ¥ CBOOOTHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecrneyeHue:
MicrosoftWord, MicrosoftExcel, PowerPoint.

5.3. UHTepHeT-pecypchl, BKIKWYasA NMpodeccuoHaIbHbIe 0a3bl TaHHBIX U WHGOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMBI:

YHupepcurerckas nadopmarmonHas cuctema «POCCHUSA» https://uisrussia.msu.ru

CrpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I['apanT» http://www.garant.ru

bazamannubix Web of Science https://apps.webofknowledge.com/

baza mannasix Scopushttps://www.scopus.com

[opTan oTkpsITEIX TaHHBIX Poccuiickoii @eneparun https://data.gov.ru

baza OTKpBITBIX JaHHBIX MUHHCTEpPCTBA Tpyda H  COUMAIbHOW  3ammThl P®
https://rosmintrud.ru/opendata

baza nannsix Hayunoii snextponnoit 6udnmuorekn eLIBRARY.RU https://elibrary.ru/

baza nanubix mpodeccCHoHaTbHBIX CTaHIAPTOB MUHHUCTEPCTBA TPY/la U COLUATHHON 3alUTHI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el nanubIx MuHHCTEPCTBA SKOHOMHUYECKOTo pa3Butus PO http:// www.economy.gov.ru

baza otkpeiThix nanubix Pochuramonuropunrahttp://www.fedsfm.ru/opendata

DnekTponHas 0a3a nanHbix «M3narenscTBo Jlansy https://e.lanbook.com

®denepanbHas TocyaapcTBeHHas WHQOpMaIMoOHHAs cuctema «HarmoHanapHas 3JIEKTpOHHAs
oubmoTeka» https://H30.pd

HanonansHelii nopTan onnaitH o0ydenus «OTKpbITOoe 0OpazoBanue» https://openedu.ru

OnektponHas 6a3za nanHbix "Polpred.com O630p CMU"https://www.polpred.com

Odunmanpapiii caiit degepanbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYIUPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnekrponHas oubanoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHbI
JIeKIMOHHBIC W MPAKTHYECKHE 3aHATHS MPOBOIATCS B y4EOHBIX ayAUTOPHAX, CHAOKEHHBIX
00opyIoBaHUEM IS [TOKa3a O0YYaIOMIMX MaTepHUalIOB, CPEICTBAMU 3BYKOBOCIIPOHM3BEICHHS, J0C-
KOHM ayIUTOPHOH, 000pYIOBaHUEM IS MPEICTABICHHS NPE3eHTAMH (IIa3MEHHasl TTaHelNb, Iepco-
HaJIbHBIN KOMIIBIOTED).
JlaGopaTtopHble 3aHATHUS IPOBOASATCS B jtaboparopun «JIlaboparopust I'maporexHuyeckux co-
opyXeHuil uMeHu uM. ripodeccopa E.A. ManukoBay.



IIpunoxenneA

BAJIJIbHO-PEUTHHT OBASI CTPYKTYPA JUCOUTIJIMHBI
I'mapaBianka u MHKeHepHAasi ruaposorus (mpoguisb 1)

(Ha3BaHHE AMCIUILIUHBI )

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHI TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH N0 JHCIUIIHHE!

KM-1 3arura taboparopHoii padoTst Nel

KM-2 Tect «DaKTOpBI, BAUSIOLIME HA PACXOD)

KM-3 3armra tabopatopHoii paboTh No2

KM-+4 Tect «MeToapl re0JOTHYECKUX U TUAPOIIOTUYECKUX UCCIEA0BAHUI)

KM-5 KontponbHas padoTa «XapakTepucTuka HaHOCOB)

KM-6 KonrtponbHast padota «XapakTeprcTUKa THAPOMETEOPOIOTHUECKUX TPUOOPOB U YCT-
pOMCTB»

KM-7 3amura pacyeTHO-rpaduueckoil padboTbl

KM-8 KonTposnbnas pabota «PacyeTHble MOKa3aTeNln THIPOJOTHYECKIX XapaKTEPUCTHK

KM-9 3arura 1abopaTopHOi paboTsr Ne3
KM-10  3ammura mabopatopHoit paboThl Ned

Bun arrecranmu — >K3aMeH.

TpynoeMKOCTb AUCHUIUIMHBI = 53.€.

Howmep Pasnen qucuumuiMab! Unnekc|KM-1 |[KM-2 ([KM-3 |[KM-4 |KM-5 |KM-6 [KM-7 |KM-8 |KM-9 |[KM-10| Dx3amen
paszena KM:
1 OCHOBHbBIE TIOHSITUSI M OTpe/elie- n n
HUS TUAPABIUKH
) Buibl qBIKEHUS KUIKOCTEN " n
ra3oB
3 T'uaposorndeckue Ucciuea0BaHus + +
Pexum pycen. Tunsl pycioBbIx
4 MPOIIECCOB. + +
5 dakTopbl CTOKA + +
6 T'omoBoit cTok + +
7 Pacuer pacxonos + +
8 DKOJIOTHS BOAHBIX PECYPCOB + +
9 T'uaponornuecKue XapakTepUCTH- n n
K{
10 | Tuapomerpuueckas ciyxoa + +
Muynumanssbiii 6amizaKM | 3 | 3 | 2 | 2 | 4 | 5 |10 5 | 3 3 20
Makcumanbeelii GamzakKM | 5 | 5 | 4 | 4 | 6 | 7 (12| 7 | 5 5 40




MuHuCTEpCTBO HAYKHU M BhICIIEr0 o0pazoBanus P@
DenepanbHOe rOCYyIapCTBEHHOE OI0IKeTHOE 00pa30BaTe/IbHOE YUPEeKACHUE
BbICILIET 0 00PA30BaHUA
«HaunoHaJbHBIA HCCIEA0BATEIbCKUI YHUBepcuTeT « MW

dunauan PI'bOY BO «cHNY «MDHN» B 1. Borkckom

Hanpasienune noaroroBku: 13.03.02 DinekTpodHepreTuka u 3JeKTPOTEXHUKA
HaumeHoBanue oOpasoBarejbHONH mnporpammbl: ['mapodjiekTpocTaHuuM M HUPPOBbIE
TeXHOJIOTHH

YpoBeHb 00pa3oBanus: OakagaBpuar

®opma o0ydeHHUsI: OUHASA

OneHo4HbIE MaTepuaJjJbl 110 JUCHUIIJIUHE

b1.B.14 ’'UAPABJIMKA U UHKEHEPHAS I'MAPOJIOI U5 »

BoJuxexknii 2020



OueHOYHbIE MaTepualibl IO JAUCHUILIMHE MPEAHA3HAYEHbl I OLICHKHU: JIOCTHKEHUS
OOydJarOIMMHKCS  3aIUIAHMPOBAHHBIX  pE3yJbTaTOB  OOydYeHHs TI0  JUCHUIUIMHE, dTama
(hopMHUPOBaHHUS 3aTUIAHUPOBAHHBIX KOMIIETEHIIUN U YPOBHS OCBOCHUS THUCIIMIUINHEI.

O11eHOYHBIE MaTepUalibl MO JUCIUIIMHE BKJIIOYAIOT OI[EHOYHBIE CPEICTBA JIJIsl MPOBEACHUS
MEPONPUATUNA TEKYLIEr0 KOHTPOJIA YCIIEBAEMOCTH U TPOMEXKYTOUYHOM aTTECTALUU.

OneHouHble CcpencTBa sl  OLEHKH 3alUIAHUPOBAHHBIX  PE3yJbTaTOB OOYyYEHHUs 110
JUCUUIUIMHE, COOTHECEHHBIX C MHAUKATOPAMHU JTOCTHKEHUS KOMIIETEHIIMM:

Konpbt
UHAUKATOPO
3aniaHupPOBaHHBIE PE3YIbTATH 00 yUEHUS B

0 JUCLUTIIINHE JOCTH>KEHU
s
KOMIIETEHI]
un

O1LeHOUHOE CPENICTBO
(TUIT 1 HAUMEHOBAaHUE)

3HATD:

OCHOBHBIC TCPMUHBI U KHaCCI/I(l)I/IKaI_[I/II/I ruapaBJIMKA

9 IK-1.1 Jlabopatopnas pabora Nel
Y MH)KEHEPHOW TUAPOIIOTUN

OCHOBHBIC IIOHATUA MW MCETOABI MATEMATHUYCCKOI'O

o Tect «DakTopbl, BIUSIOIINE
aHamn3a, AHAIUTUYECKOW TEOMETPHH U anredpsl,

JUCKPETHOM MAaTE€MaTUKH, TEOPUH BEPOATHOCTEH WU MK-1.1 fa pacxon»,
CTaTUCTUKHU

TUAPABIMYECKUN  pacdyeT TUIPOTEXHUYECKUX U

COMPSTAIONINX COOPYKEHU; IIK-1.1 JlabopaTopHas padora Ne2

BOJOXO3SICTBEHHBII OaaHC BOLOEMOB

Tect «MeToanl

METObI peUICHUs IMPUKITAAHBIX HWHXXCHCPHO-
I'COJIOTMYCCKUX U

TEXHUYECKUX 3aJa4 MO0 WHKEHEPHOW TMIpOJIOTUH U IK-1.1
TUAPOJIOTUYECKUX
T'HJIPABIMKH .
UCCIIEIOBAHUIN»
a CCKI acuc oTe ecK KonTtponbshas pabora
T'HJIPaBIMYECKHH 4eT TUAPOTEXHUYECKUX H
AP P . P IK-1.1 «XapakTepucTuka
CONPSTalOIUX COOPYKEHUN
HaHOCOB»
Kontponsnas pabora
«XapaKkTepUuCTUKa
BOJI0XO34HCTBEHHBIN OanaHC BOJLOEMOB IIK-1.1 TUIPOMETEOPOTIOrHIECKUX

puOOPOB U YCTPOHCTB»

YMeTh:

dbopMynMpoBaTh MU pelaTh 3aJayd, CBSA3aHHBIE C

MPOCKTUPOBAHUEM U JKCILTyaTaluuen PacuetrHo-rpaduueckas
TUJIPaBIMYECKUX M TTHEBMATUYECKUX CUCTEM, ra30- TIK-1.1 pabora
BO3IYIIHBIX TPaKTOB SHEPreTUYeCcKOro

000pyIOBaHUS THIPOITEKTPOCTAHIIUN

Kontponbnas pabora
«Pacuernble moka3aTenau
TUJIPOJIOTMYECKUX
XapaKTePUCTHK

UCIIOJIb30BaTh (DYHJAMEHTAIBHBIC TTOHSTHS, 3aKOHBI
U TEOPHM KJIaCCUYECKOM M COBpEeMEHHOW (DU3HUKHU B [K-1.1
00J1aCTH KMJIKUX U Ta3000pa3HBIX Cpell

OLIGHUTh U pacCYUTaThb HANOpPHOE M Oe3HamopHOe
NBUKEHHE BOJIbI; OIEHUTh YPOBHU U  00BEMBI
BOJIOXPaHMJINIIIA, BBINOJIHUTD IIOCTPOEHHUE
XapaKTePHCTUK

[K-1.1 JlabopaTopHas pabota Ne3




HCIOJIb30BAaTh THUAPOTECXHUYCCKHUE COOPYKCHHUA B

3aBUCUMOCTH  OT
YCJIOBUI BOJOEMOB

MECTHBIX

TUAPOJIOTUYCCKUX

I[K-1.1

JlabopaTopHas pabora Ned




Cojaep:xanue oneHOYHBIX cpeacTB. llIkana u KpuTEepHUU OLIEHUBAHUS

3ammuTa n1adoparopHoii padothbl Nel.

1. BBogHoe 3anatue. Onucanne ruapocrenna I'C. M3mepenue ckopocTel NBUKEHUS )KUIKOCTH.

Omnpenenenne 3aBUCUMOCTH BSI3KOCTH BOJbI 3aBUCHUT OT €€ TemIepaTypsl. M3mepenue

CTaTUYECKOr0 JaBJICHUS KHUAKOCTU B IUIABHO CYXKAIOLIUXCS U paclIMpsOIuXcs Tpyoax

[Tpumepsl BOMPOCOB JJIS 3aIUTHI:

1. Kakue cocraBuble yactu y ruapocrenga ['C — 3?7 Ilouemy aBM>keHME BOJBI Ha padbodyeM
Y4acTKE CUMTACTCA YCTAaHOBUBIIUMCS?

2. Kax onpenemnsiercst o0beM (Macca) V BOIbI MpU U3MEPEHHUH €€ pacxoza’?

3. [louemy pacxon BoAbl H3MepsieTcsl 3a TMpeaeramMu paboyero ywacTka, a B pacyeTax
NPUHUMACTCSI PaBHBIM PacXoiy B ceUeHHH 27

4. Tlouemy B ABMXKYIIEHCS BOAE MAaBJICHHE TOPMOXKEHUS OOJbIIE CTATUYECKOrO JIaBJICHUS B
ATOU ke TouKe?

5. IloueMy TIJIOCKOCTH OTBEPCTHSl TpPUEMHHKA JaBJICHHS TOPMOXKEHHS JOJDKHA OBITH CTPOTO
NEPIEHIUKYIIIPHA BEKTOPY CKOPOCTH Haleraromeld CTPYHKH >KUAKOCTH WM ra3a?

6. Kak ompeznenstoTcsi KOOpJUHATHl TOYEK YCTAHOBKM IpPUEMHUKA JAaBJIEHUS TOPMOXKEHHS B
CEYCHHH TPYOBI?

7. Iloyemy mpu JBUKEHUU BOIBI IO TpyOe €e CKOpPOCTh Ha OCHU TpyObl MakCHMalbHas, a y
CTEHKHU 0JIM3Ka K HYJI0?

8. Ilpy KakMX YCIIOBHSIX JaBJICHHE TOPMOXKEHHUS ObUIO OBl OJMHAKOBBIM JIJIsI BCErO MOTOKA B
CeueHuu TpyobI?

9. Jlns uero ompenaensiercss CpeAHeoObeMHas CKOPOCTb JBUKCHUS?

10. Kak mokazaTh MOCTOSHCTBO CPEIHEOOBEMHOW  CKOPOCTH BOJIBI BO BCEX CEUYCHHSIX
pabouyero yuactka?

ITo pesynpTaTtaM 3amUTHl 1a0OPATOPHOM paOOTHI BHICTABIISIETCS:
— 5" Gaynos, ecii Ha BCe BOIIPOCHI IaHbI IPABUIIBHBIE OTBETHI, 0€3 HEN0UETOB;
— 4™ Gamna, ecny Ha BCe BOIPOCH JaHBI OTBETHI, IIPH 5TOM CyMMAapHO JOIYIIEHO HE 0oee

JIBYX OIIHOOK;
— 3" Qama, eciiu He MEHeE YeM Ha MOJIOBMHY BOIPOCOB JaHbI MPABUIILHBIE OTBETHI, KOO
IPU OTBETE YaCTO JOIMYCKAIUCh OIIUOKH.

TecT «PaKTophl, BJAHAIOLINE HA PACX0O1»
TecT coctout u3 4 Bornpocos. Bpems BbIMOJIHEHU 5 MUHYT.
IIpumep BapuaHnTa Tecra:

1. IIpn Ge3HanoOpHOM IBMIKEHUH JKUJKOCTH YacCTh MEPUMETPA )KUBOI'0 CEUEHMSI TOTOKA
KHJIKOCTH OTPaHHYNBACTCS:
- Ta30BOW CpeIOii, TaBJIEHUE B KOTOPOH paBHO aTMOC(HEPHOMY JIaBJICHUIO .
- HEYCTAHOBUBIIUMCS TCUCHHUEM;
- JJAMUHAPHBIM TCUCHUCM,
- TypOyJICHTHBIM TE€UEHUEM;
2. Be3HanmopHBIC TOTOKU TAKXKE MOXKHO Pa3/Ie/UTh Ha:
- 3ariyOJEHHbIC U Ha3EeMHBIE:
- YCTaAaHOBHUBIICCCA U HCYCTAHOBHUBILICCCA,
- TypOyJICHTHOE U JJAMHUHAPHOE.
3. Uro Takoe KHBOE CEYCHUE B KaHAJIEC TIEPEMEHHOTO CEYCHHSL?
1) ceuenue, KOTOpoe NMEPHEHAUKYJISIPHO B KaXKIOH TOYKE CKOPOCTH YaCTHI] IIOTOKA
JKUJKOCTH;
2) cedeHue, KOTOPOE MapaliebHO B KAXKI0H TOYKE CKOPOCTH YaCTHUI] TOTOKA
KHUJIKOCTH;
3) ceueHue, KOTOPOE PACIOIOKEHO MO 45 ° K MOTOKY KHJIKOCTH.

4. Cuna cyMMapHOTO JIaBJIEHHS HA KPUBOJIMHEHHBIE TOBEPXHOCTH, PACTIONOKEHHBIE IO
YPOBHEM KUJKOCTH, ONPEAEISIETCS KaK:
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1) Bceraa nepreHuKyIspHO;

2) U3MeHSATCSA IPU U3MEHEHUH MECTOI OJIOKEHUSI TOUKH;

3) HEM3MEHHO B FOPU30HTAILHON MJIOCKOCTH;

4) reoMeTpuyecKasi CyMMa BEpTUKaJIbHONU U TOPU30HTAILHOW COCTaBIISIOIINX.

1o pe3yspTaTaM TeCTUPOBAHUS BBICTABIIAETCA:
— 5" 6annoB, eciy Ha BCe BONPOCHI JaHbl IPaBUJILHBIE OTBETHI, 6€3 HEN0YETOB;
— 4™ Gamna, ecnu Ha BCe BOIPOCH JaHbI OTBETHI, IIPU STOM CYMMAapHO JOIIYIIEHO He Goee
JIBYX OIIHOOK;
— 3™ 6aa, ecnu He MEHEE YEM Ha IMOJOBUHY BOIPOCOB JAHBI MPABHILHBIE OTBETHI, MO0
IIpu OTBETC 4aCTO AOITyCKAJINCh OIJ_II/IGKI/I.

3amura jaboparopHoi padorbl Ne2.

HccnenoBanue pexuMoOB TEUSHHS KUAKOCTH. OmpeseneHne o0JacTH COMPOTUBICHUS, KOTOPOE
COOTBCTCTBYCT Typ6y.]'IeHTHOMy TEUCHHIO KUAKOCTH. JIBI/I)KGHI/IG KHNAKOCTHU B pr6€ MEPEMCHHOI'O
ceueHus. [‘uapaBianueckue MoTepu MPHU JBIKEHUU BA3KOW XuAKocTu [Ipumepsl BompocoB uist
3aIUTHI:

1. TloueMy MOTOK >KMJIKOCTH B TpyO€ MOXHO CUMTATh YHEPIOU30JIMPOBAHHBIM ?

2. Ilox peilicTBMEM KaKMX CHJ MOTOK >KHAKOCTH YCKOpSETCs B IJIABHO Cy’Karouleiics Tpyoe u
TOPMO3UTCSI B IJIABHO pacuupstoniencs?

3. Kakue npeoOpa3oBaHusi 3HEPrHM KUJKOCTH MPOMCXOIAT B 3HEPrOU30JIMPOBAHHBIX IUIABHO
CyXarolMXcs U paclupsrommxcs Tpyoax?

4. Ilouemy JnaBieHHE TOPMOXKEHHUS [JIsI CEUEHUS IIOTOKAa BBIYMCISETCS [0 CPeHEMacCOBO

ckopocTtu?

Kak n3mensiercss 1aBjaeHuEe TOPMOXKEHHs B IIONEPEYHOM CEYEHUH MOTOKA KHJIKOCTH?

6. Kak u3MeHseTcst HaBiieHME TOPMOXKEHHMs B IIONEPEYHOM CEUEHHH I0TOKA, €CIU OHO

BBIUHCIIEHO 110 CPEJHEMACCOBOM CKOPOCTU KUAKOCTU?

[Touemy naBieHHE TOPMOKEHHUS JKUIKOCTH YMEHBIIAETCSI BJIOJIb TOPU3OHTAIBLHON TPYOBI?

8. Kak wu3MmeHsieTcst  cTaTM4ecKoe  JaBJCHHE  JKUAKOCTH B IUJIABHO CYKAIOIIUXCS U
pacumupsiromuxcs Tpyoax?

9. Ilouemy pgaBfneHME TOPMOXEHMS, M3MEPEHHOE B LEHTPE IIOTOKA, OOJbIIE JaBICHUS
TOPMOKEHUS, BBIYMCIIEHHOTO 110 CPEJHEMACCOBO CKOpPOCTH?

o

~

10. [Touemy cpeaHemaccoBass CKOPOCTh BJIOJIb TOPHU30HTAIBHOW  TPyObl OJIMHAKOBOTO
JIMaMeTpa COXPAaHSETCS IMOCTOSHHOM, a CTATUYECKOE JIaBJICHUE YMEHbIAeTCs?

11. Korpa nmoka3zanusi mbe30METpPOB JUISl U3MEPEHHUS JIaBJICHHs Ha pabodyeM ydacTke OyayT
OJIMHAKOBLIMHU?

12. Kaxk u3mensiercst cpenHemMaccoBasi CKOPOCTb B IUIABHO CYXKAIOIIMXCSI M PACIIUPSIOIIUXCS
TpyOax?

[To pesynpTaTam 3amuThHl 1a0OPATOPHONM PaOOTHI BHICTABIISIETCS:
— 4" Gaa, eciM IpaBUIILHO BBINOJIHEHO He MeHee 90% 3a1aHuii.
— 3™ Gamna, eclM IIPaBUIIBLHO BHINOJIHEHO He MeHee 80% 3a1anuii;
— 2™ Gasuta, eciy IPaBUJILHO BBINOJIHEHO He MeHee 50% 3ananuii.

Tect «MeToaABI re0JI0rMYeCKUX U I'HAPOJOTHYEeCKUX HCCJIeI0BAHUIT»
Tect cocrout u3 6 Borpocos. Bpems BeinosHeHus 15 MUHYT.
[Ipumep BapuanTa Tecra:

1. Omnpenenute Kakre BUIbI TEUSHUS CYILIECTBYIOT?
- CB0OOIHOE ¥ BBIHYKJICHHOE
- IIpepbIBUCTOE U INIABHOE

2. OrmpenenuTe OCHOBHOE CBOMCTBO TEKYYHX TEJ
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- Mop030yCTONYMBOCTD
- Bsaskoctb
- [lnaBnenue
4. CpenHsist CKOpOCTb OTOKa V — 3TO:
1) MmakcuMabHasi CKOPOCTh YaCTHIL B )KHBOM CEYCHHH MOTOKA. Eciti B )KHBOM
CEUEHHUH MOTOKA, IBUKYILErocs, HalpuMep, B Tpyoe, IOCTPOUTh BEKTOPbI CKOPOCTH YaCTHIL U
COEIMHUTDH KOHIIBI 3TUX BEKTOPOB, TO MOIYYHUTCS TpauK CKAYKOB CKOPOCTEH.
2) cpelHssl CKOPOCTh YaCTHIL B )KMBOM CEUEHHH MOTOKa. ECiii B )KMBOM ceueHnn
MIOTOKA, IBWXKYIIETOCs, HAIPUMEp, B TpyOe, OCTPOUTH BEKTOPBI CKOPOCTH YACTHIl M COSTUHHUTD
KOHIIbI TUX BEKTOPOB, TO MOJYYUTCS TpapuK U3MEHEHUSI CKOPOCTEH (3MIopa CKOpOCTei).
3) MUHHMAaJIbHAsI CKOPOCTh YaCTHIL B )KHBOM CEUEHHH MOTOKA. ECIH B )HBOM
CEUEHHUH MOTOKA, IBUKYIIErocs, HalpuMep, B TpyOe, MOCTPOUTh BEKTOPHI CKOPOCTH YaCTHUI] U
COEAMHUTH KOHIIBI 3TUX BEKTOPOB, TO MOMYyUUTCS rpadK MUHUMAJIBHBIX CKOPOCTEH.
5. OCHOBHBIMHU 00BEKTAMHU UCCIIEIOBAHUIN B MHKEHEPHOMN I'€0JIOTUN SIBIISIIOTCS

-TOpHBbIE TOpOAbl (Kak cpefa WM OCHOBAHUS 3aHUN W COOPYKEHUM) M (U3HKO-

re0JIOrMYECKUE UM MHKEHEPHO-T€0JI0THUECKHU e MPOIECChI;

- MUHEpaJbl U F€0JOrHYECKUEe KapThl;

- OIleHKa reoMOop(OJTOrHYECKUX YCJIOBHM y4acTKa; OIIEHKA T'€0JIOTHUYECKOW CTPYKTYPhI
TEPPUTOPUU; YCTAHOBJIEHHE COCTaBa TPYHTOB OCHOBAHHUIA, OMPEIEICHHE BOJHO-
(bu3nuecKx U PU3NKO-MEXaHUYECKUX CBOMCTB I'PYHTOB.

6. I'eone3nueckue HHCTPYMEHTHI CITYXKaT:
- 717151 U3MEPEHUsI JIMHUH JJIUH, YTJIOB, TPEBBIICHU;
- 11 U3MEPEHUS JIMHUH JJIMH, U3MEHEHUH IIACTOB, MPEBBIILICHU;
- ISl U3yYCHUSI PACIIOJIOKEHUS TPYHTOB, YIIIOB, MPEBHIIIICHUH.

ITo pe3ynbTaTaM TECTUPOBAHMS BHICTABJIAETCA:
— 4" Gaa, ecu NPaBUIILHO BBIIONHEHO He MeHee 90% 3a1aHuid.
— 3" Gana, eciy NPaBUILHO BBIIONHEHO He MeHee 80% 3a1aHuii;
— 27 Gasuta, eciy IPaBUJILHO BBINOJIHEHO He MeHee 50% 3ananuii.

KonTposabHasi padoTa «XapakTepUCTHKA HAHOCOB)
KonTtponbHas pabota conepxut 3 3anaun. Bpems BbInosHeHUs 35 MUHYT.
[Ipumep BapuaHTa KOHTPOJIBHOM pabOTHI:

1.1. Kanan TparnereniaibHOro CeIeHUs] UMEET CIIEAYIOIMEe pa3Mephl: mmpuHa mo any b = 3,8
M, KO3(GQUIMEHT 3aJ0KeHHuss oTkoca M = 1,5, rmyouna Bombl h = 1,2 M. Onpenenuts pexuM
JBKEHHUS B KaHAJE TP IIporycke pacxona Q = 5,2 m%/cek, ecim Boja COMEPKUT OPraHUIECKUE
ocanku. Temnepatypa Boabl t=20 °C.

1.2. TpeyronbHbIi JIOTOK C KOI(UIMEHTOM 3aJOKeHHs orkoca M = 1 umcmonb3yercs aus
cOpoca BojbI ¢ meckoM. OnpenenuTh pexuM aerxkenus (Rer) mpu nporrycke pacxona Q = 3,2 j/cek,
ey TiTyOuHa Bozsl B J10TKe h = 8 em, v = 0,0131 cm%/cek.

OtBetr: Rer~ 10 800 (TypOyJICHTHBIH PEXKHM).

1.3. Kanau Tparerien/1albHOro Ce4eHusl IMEET CIICAYIOIIME pa3Mephl: IMprHa 1o aay b = 3,8
M, KO3QdUIMEHT 3anokeHus oTkoca M = 1,5, riyouna Boabl h = 1,2 m. OmnpenenuTs pexum
JBUKEHWsA B KaHaje IpH mporycke pacxoga Q = 5,2 m%/cek, NpeasioKUTh MEpONpPUATHSA IO
COXpaHEHHIO B Bojie penkoi ¢uopsl. Temmepatypa Boasl t= 20 °C.

ITo pe3ynbTaTaM TECTHPOBAHHUS BHICTABIISETCS:
— 6" 6auIoB, €CIM MPaBUIBLHO BHITOIHEHO He MeHee 90% 3a1anmii.
— 5™ GamnoB, ecau NpaBUIILHO BBHITOMHEHO He MeHee 80% 3aJaHuii;
— 4™ Gamna, ecm NpaBMIILHO BBIIONHEHO He MeHee 50% 3aJanuid.
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KounTtpoJabHasi padora «XapakTepucTHKA THIAPOMETEOPOJIOTHYECKUX NPUOOPOB U YCTPOICTB)
KonTponbpHas padora comeput 2 3aaa4n. Bpemst BbInmojgHeHUs 15 MUHYT.
[Ipumep BapraHTa KOHTPOJIBHOM pabOTHI:

1.1. Ha TtpyGomnpoBoze, COeAMHSIONEM BOJOXPAaHWIUINE M aBTOMATUYECKH PEryJIsToOp
Typounsl ['DC, ycranoBien Bogomep Bentypu. Omnpenemuts pacxoi BOIbL, MPOTEKAIOIIEH IO
TpyOOMPOBOY, €CIIM Pa3HOCTh MOKa3aHui nbe3omerpoB h = 20 cm, auametp Tpybomposoaa di = 10
cM, a auaMetp ropiaoBuHbl d2 = 5,6 cM (puc. 4.2). [Ipu pacuere moTepsAMH HAropa, a TAKKE CKATHEM
CTPYH B TOPJIOBUHE MPEHEOPEUb.

1.2. JlaGopaTopHBIl PTYTHBI TEPMOMETp, MOTPYKEHHBI B PEUHYIO BOAY O JEICHUS
mkamel 150 °C, mokaseBaer Temmeparypy t = 250 °C. BcrnomoraTenbHbIE TEPMOMETpP MOKa3bIBAET
TeMIepaTypy BbICTymaromero cronouka tye = 50 °C. OmnpeaenuTh TeMmIepaTtypy >KHUIKOCTH IO

MOKa3aHUsAM TEPMOMETPOB, €CIIU TeMIlepaTypHbIil K03 GUINEHT 00BEMHOr0 pacCHIMPEeHUs pTYTH [

=0,00016 1/K.

ITo pe3ynbTaTaM TECTHPOBAHHUS BHICTABIISETCS:
— 77 GaioB, €CiM MPaBUIILHO BBITOIHEHO He MeHee 90% 3a1anuil.
— 6" GamioB, ecu NPaBHUIILHO BBHITONHEHO He MeHee 80% 3aJaHuii;

*kk

— 577 GannoB, eciu NMpaBUIBLHO BBIMOJHEHO HE MeHee 50% 3amanuid.

PacuetrHo-rpadpuueckass padora «['maposioruyeckue pacyerbl MPH BOJ0X035IiICTBEHHOM
NMPOEeKTUPOBAHUW (110 BApUAHTaM)

Pabora cogepxut 1 3agauy. Bpems BoinosHeHus 45 MUHYT.

[Ipumep BapraHTa KOHTPOJBHOM pabOTHI:

Boma u3 peunoro pycia 4 u o3epa B ¢ OIMHAKOBBIMU YPOBHsAMH 10 TpyOam L, di, Lo, d2
MOCTYIMAaeT B MarucTpaibHylo TpyOy La, O3, a 3arem cimBaercs B Bomoxpanwimiie C. I[lpuHATH
npeaBaputensHo A1 = A3 = A2 = 0,03. A — abGcomoTHast BEICOTAa MUKPOHEPOBHOCTEW MPUHUMAETCS 110
Tabn. 1. Cxema pa3meleHuss BOJOEMOB H3o00paxkeHa Ha puc. 1. Ompemenuts: Pacxon BomwI,
nocTymarmmieid B BomoxpaHwmmiie C w3 pekdn u o3epa mnpu Hamope H u kxoddduimeHTe
COMPOTHUBIICHHS 3a/IBIKKH (3, OCTAIbHBIMH MECTHBIMH COMPOTUBJICHUAMM TpeHeOpeub. Bapuantsl
3a/IaHui peAcTaBIeHbI B Tabaue 1.

Lid

Puc. 1 - Cxema pa3menienust BOJ0€MOB

Tabmuua 1

BapuanTt Li, m Lo, m L3, m di, Mmm do,Mmm | d3, MM H,m {3
1 200 100 600 219 108 219 16 9

2 200 100 500 194 108 219 20 10

3 150 75 300 159 76 159 20 5

4 175 80 200 108 108 159 15 8

5 200 100 400 194 108 219 18 6

6 100 50 300 108 57 108 10 5

7 250 175 500 219 159 219 25 7

8 200 100 400 159 108 219 15 2




9 180 90 550 194 95 194 18 5
10 200 100 650 219 108 219 20 7
11 160 200 450 245 159 219 17 5
12 200 75 300 159 219 219 10 8
13 170 50 250 108 76 159 15 3
14 250 150 300 194 108 219 25 7
15 100 90 500 133 159 194 20 4
16 230 150 620 219 108 219 16 12
17 210 110 540 159 108 219 25 10
18 180 175 350 159 76 159 23 6
19 175 180 230 108 108 159 25 8
20 250 130 460 95 108 219 28 7
21 130 350 140 108 159 108 16 5
22 230 150 510 159 108 219 28 7
23 210 130 340 159 159 219 25 2
24 185 190 500 133 108 159 28 5
25 200 100 650 108 159 219 25 7
26 165 240 400 133 159 219 27 5
27 260 175 320 159 219 219 20 8
28 270 150 280 108 133 159 25 3
29 200 250 350 159 108 219 35 7
30 180 190 550 133 108 194 20 4

1o pe3ynbTaTam BBIIOIHEHUS KOHTPOJIBHOM pabOThI BHICTABIISIETCS

— 12" 6amnoB, ecim 3a1a4a PEIIEHA BEPHO;
— 11™ GamoB, ecu pellleHne BEPHO, HO HE 3aBEPILIEHO;
— 10™" 6amioB, eciau pelleHre HAYaTO, HO HET NPOABIIKEHUS IS JOCTHKEHH S PE3yIbTaTa.

KOHTpOJ’IbHaH paﬁoTa «PacyeTHbIe mMOKa3aTen THAPOJOTHICCKUX XaPAKTECPUCTHUK»

Kontponbshas pabota conepxut 1 3amaun. Bpems BbImonHeHUs 25 MUHYT.
[Ipumep BapraHTa KOHTPOJBHOU pabOTHI:

1.1. Paccunrate raybuny d W 1aMHY BOZOOOHHOTrO KOJOJIIA B HIDKHEM Obede BOJOCIMBHOI
IUIOTUHBI. Pacuer BBIOJHUTE B YCIOBHAX IIOCKOM 3amaum nipu q = 12 m2/c, HO = 2,92 m. BreicoTa
wioTUHEI p = 9,0 M, ObITOBas riyouHa ho = 4,5 M, K03hGUIIUEHT CKOPOCTH I MIIOTHHBL ¢ = 0,95,
K03 (HUIIMEHT CKOpoCTH J1J1s1 KoJoana ¢ = 0,9. Yaectb oxpany (aopbl u GayHbl.
I[To pe3yibTaTam BBITOJTHEHUSI KOHTPOJIBHOW paOOTHI BRICTABIISICTCS :

— 77 GaioB, eCu MPaBUIILHO BHIIOIHEHO He MeHee 90% 3a1aHuid.

— 6" GayoB, eciM NPaBUIILHO BHIOIHEHO He MeHee 80% 3ananuii;

— 5™ GaoB, ecM MPaBUILHO BEIIOJIHEHO He MeHee 50% 3amaHuii.

JlaGopaTopnasi paGora Ne3. J[BmkeHHE KUIKOCTU B TpyOe MEpeMEHHOro ceueHus. ['uapaBianyeckue
[OTEpU TPU JBUKEHMU BS3KOM >KHIKOCTH. McTeyeHnme XHUIKOCTH uepe3 Kpyrjoe, KBaJpaTHOE,
TPEyroJibHOE OTBEPCTHE.

ITpumepsl BOTPOCOB JJIs1 3AIIUTHI:

1. Kaxk onpenenstoTcss CKOPOCTH JBUYKEHHSI B TONEPEYHOM CEUYEHUHU MOTOKa?

2. [loyemy rujapaBiIMyYecKue MOTEPU HA TpPEeHUE B TYpOYJICHTHOM IOTOKe OoJblle, 4YeM B
JaMUHApHOM?

3. Kakum oOpa3oM orpenenstorcss TUApaBIddyeckue IOTepH IMPH dKCIepuMeHTe?

4. Kak omnpenenstorcss THApPaBIMYECKHE NOTEPU HA TPEHUE W MECTHBIE MOTEPU IPHU OTCYTCTBUU
BO3MOXKHOCTH TPOBEACHUS dKCIIepUMeHTa?



5. Kak onpenensercs ko3pGUIUEHT TpEHUs IPH MIPAKTUUECKUX pacyeTax?

6. [Touemy ogHa U Ta e TpyOa B OIHOM CIy4dae MOXKET ObITh THMAPABIMYECKU TIAJKOH, a B JPYroM
cllydae - TUAPABIMYECKH IIEPOXOBATOM?

7. Kakue 00acTi CONMPOTUBICHUSI COOTBETCTBYIOT TYpPOYJICHTHOMY TEUEHUIO KHIAKOCTH?

8. [louemy npu JaMHUHAPHOM pEXHUME MOTEpU HAa TPEHHUE MPONOPLHOHATIbHBI IMEPBOU CTENEHU
CPEIHEMacCOBOM CKOPOCTH JIBHIKEHUS KUJIKOCTH?

9. Ilouemy npu TypOyJIEHTHOM pexuMe B 00JacTH KBaJpPaTHUYHOIO COINPOTHUBIIEHUS MOTEPU Ha
TPEHHE TNPONMOPLMOHAIBHBI KBAJpaTy CPEIHEMACCOBONH CKOPOCTH JBUKEHUS?

10. Kak m3mensiercs npoduis (3M0pa) CKOPOCTH TPH IBUKEHUU SKUIKOCTH I10 HAYAJILHOMY
y4acTky TpyObI?

11. Tlouemy mpu IBIKEHHH >KUIKOCTH [0 HAYalbHOMY y4acTKy TpyObl €€ IIeHTpalbHbIE
CTPYHKH YCKOpPSOTCA?

12. Kak Biuser HayajdbHBIA y4acTOK TpPYyObl HAa THAPABJIMYECKHE TOTEPHU TIPU JABUIKECHUU
HKUJIKOCTH?

o pe3ynbTaTam 3amuThl J1aOOpaTOPHON PabOTHI BBICTABIISETCS:
— 5" Gaswios, eciu Ha BCE BONPOCHI aHbl IPABUIILHBIE OTBETHI, 0€3 HEIOUETOB;
— 4™ Gamna, ecnu Ha BCE BONMPOCHI JaHbl OTBETHI, TP 3TOM CYMMapHO JOMYLIEHO He Gosee
JBYX OIIHOOK;
— 3" Gasa, eciiu He MEHEE YEM Ha TIOJIOBUHY BOIPOCOB JaHbI TIPABHUIILHBIE OTBETHI, JIMOO MPH
OTBETE YaCTO JOIyCKAJIUCH OIIUOKH.

3ammura JgaboparopHoii padorbl Ned. Kapurtauus B MNOTOKe KUAKOCTH. OrmpenerneHue
ko3 duieHTa pacxoaa BOJOCIMBA C TOHKOM cTeHKo. Omnpenenenne Kod¢puuueHTa
LIEPOXOBATOCTH TUPABINYECKOr0 JTOTKA

[Ipumepsl BOIPOCOB JJIs1 3aIUTHI:

1. Ilpu Kakux ycIOBHUSX B IOTOKE KUAKOCTH BO3HUKAET U pa3BUBAETCS KaBUTALUA?

2. Yemy paBHO JaBJICHUE )KUJIKOCTH B 30HE KaBUTAIHH?

3. [louemy kaBUTaNUsg B MOTOKE >KHJIKOCTH BO3HUKAET B y3KOM CEUEHUHW U Pa3BUBAETCS OT DTOTO
CE€YEHUS BHU3 MO MOTOKY?

4. Tloyemy KaBUTAIlMsg BO3HUKAET M PAa3BUBACTCS Yy CTEHOK, C KOTOPHIMU COMPUKACAETCS TMOTOK

KUJIKOCTH?

[Touemy naBieHHE KUJIKOCTU B MMOTOKE 32 30HOM KaBUTAIIMH MOBBIIIACTCS?

6. [Touemy B TIOTOKE >KHJIKOCTH MPOUCXOTUT CXJIONBIBAHNE KaBUTAIIMOHHBIX My3bIPHKOB, ITy3bIpEH,
KaBepH?

7. B xakoM MecTe MOTOKa KHAKOCTH TPOUCXOJUT CXJIONbIBAHUE KAaBUTALMOHHBIX MY3bIPHKOB,

y3bIpei, KaBepH?

Kak noka3ate, UTO IPH Y > X «p KABUTALIMH HE JOJDKHO OBITH?

9. Kak u3MeHSIOTCS 3HAYEHUs ) JUIS MOTOKA JKUIKOCTH JO BO3HHKHOBEHHS KaBUTAIMH U C
MOMEHTA €€ BO3HMKHOBEHUS IpU JAJBHEUIIEM pPA3BUTHU KaBUTALIU?

o

®©

10.  Kak mokasarh, 94TO pacxXoj JXKUIAKOCTH B TOTOKE C KaBUTAIUEH SBISCTCS MAaKCHUMAaJbHO
BO3MOKHBIM?

11.  Tlouemy 3HauyeHHE Qmuaxc B JJAOOpATOpPHOH pabOTE U3MEHSETCS NMpuU W3MeHeHuu P1 u He
M3MEHSIETCS IpU U3MeHeHuu P2 ?

12.  Kak onpenensrorcs 3Hauenus:t Pi, P2, Q B mabopaTtopHoii padore?

[To pesynpTaTtamM 3amuTHl 1a0OPATOPHOM paOOTHI BHICTABIISIETCS:
— 5" Gaswios, eciu Ha BCE BONPOCHI aHbl IPABUIILHBIE OTBETHI, 6€3 HETOUETOB;
— 4™ Gamna, ecnM Ha BCE BONPOCHI JAHBI OTBETHI, P 3TOM CyMMAapHO JOINYIIEHO He Gosee
JIBYX OIIHOOK;
— 3™ Gamna, eciv He MEHeE YEM Ha MOJIOBUHY BOIPOCOB JaHbl IPABUIILHBIE OTBETHI, OO TPU
OTBETE YaCTO JOMYCKAIMChH OIIMOKH.



JK3aMeH
IK3aMeHAIlMOHHbIE BOMPOCHI

1. XKunkocth peanbHas, uaeanbHas. CBoilCTBa KUIKOCTEHM W ra30B. [LIOTHOCTH, BS3KOCTH,
C)KMMaeMOCTh, TEMIIEPATYPHOE pacIIMpEeHre, TOBEPXHOCTHOE HATSHKEHUE, KAMIUIIPHBIA dPQeKT,
BCIIEHUBAEMOCTb, HCIIAPSEMOCTh, PACTBOPUMOCTH I'a30B.

2. I'mppocratuka. 'mapocratmyeckoe naBiaeHUE U ero cpoiictBa. Cuiia THIPOCTATHYECKOTO
nasnenus. IIbezoMerpudeckas BeicoTa. [loTeHIIMaNBHBIN HAIOP.

3. 'mpponnHamuka. Y CTaHOBUBILEECS U HEYCTAHOBUBUIEECS IBUKEHHE )KUIKOCTH.

4. TlonsaTHe BHUXPEBOro M OE3BUXPEBOrO, HANOPHOIO M OE3HANIOPHOr0, MOTEHIHAIBHOTO U
BUXPEBOT0, JIJAMUHAPHOT O U TypOyJIeHTHOrO ABMXkeHMs. KaBuTanus.

5. PaBHOMEpHOE 1 HEpaBHOMEPHOE JABMKEHHE KUAKOCTH. Pacxon skunkoctu. CpenHsas CKOpOCTb.
Omropa ckopoctet. Kinaccuuxaiius BUI0B ABMKEHUS KUIKOCTU. Y paBHeHUe bepryum.

6. Vcreuenue xunkocreil yepe3 orBepctusi U Hacanku. KoadduuumeHnTsl ckopocTH U pacxoza.
Hcreuenne npu nepemeHHOM Hamope. OTHOCHUTENbHBIM IMOKOM KUAKOCTU. OCHOBBI TEOPUH
MIJIaBAHUS TEJ.

7. JIBM:KeHHE TpyHTOBBIX BOZA. PUIBTPALMOHHBIM NMOTOK. PUIBTpalnMs BOABI 4€pe3 3EMILIHYIO
wioTuHY. [IpoTBOdUIBTpaLMOHHBIE SKPAHbI B 3eMJISIHBIX IJIOTUHAX. [ MapaBIMuecKue MallluHBbI.
8. T'unponornyeckue uccrnenoBanus. cTopust pa3BUTHs THIPOJIOTHH, COBPEMEHHOE COCTOSIHUE
TUAPOJIOTMYECKUX HCCIenoBaHUN. Ponb THIpOMeTeoposiorndeckoil Ciy>KObl U KOHTPOJS HaJ
OXpaHOi BOJHOU cpenpl. Pacnpenenenrie Boabl Ha 3€MHOM LIape.

9. Boamnsle pecypcwsl 3emum, Poccun. Kpyroopor Boxabl B Inpupone. YpaBHEHHME MHPOBOIO
BOJIHOTO OaylaHCa. YpaBHEHHE BOJHOI0 OanaHca OTIEIbHBIX PEUHBIX OacceliHOB, MOpEH, 03€p U
BOJOXPAaHMWJIUIL.

10. Pexum pycen. Tunel pycioBsiX mpoiieccoB. Pusnko-reorpa@uueckuii KOMIJIEKC PEYHOrO
OacceitHa. TUNBl pedyHBIX pycel M PYCIOBOro Ipoiiecca. THUIBI TUTaHHS PEK, THIporpadbl pek.
@a3bl pexxuMa pek. TepMUYECKH PEXUM PEK.

11. PycnoBeie nedopmaruu. OcoOEHHOCTH TBEPAOrO CTOKAa TOpPHBIX pek. CeneBble MOTOKU U
6oppba ¢ HuMU. IlepeMelieHre HAHOCOB BOJIHEHUEM U BJOJIb OEPErOBHIMU TEUEHUSMHU B pEKaXx,
MOpsiX, 03€pax U BoAOXpaHHIUIaX. BeIOOp MecTa ayg Bogo3abopa U paccerBAIOIIETO BBITYCKa
CTOYHBIX BOJ.

12. ®axTopel cTOKa. XapakTEpUCTHUKU pedyHoro croka. OOpazoBaHuMe HAaHOCOB. B3BelieHHbIE
HaHOCHI, X JBUKeHHE. MyTHOCTh U €€ U3MEHEHHUE 110 peKaM U B MPUOPEKHOM 30HE MOpEid, 03¢ED,
BOJOXpaHUIUII. TpaHCIOPTUPYIOIIAs CHOCOOHOCTh PEYHOro MOTOKA. JIOHHBIE HAHOCHI, HX
dhopma.

13. TBépubiii crok. Pacxonm U crok pacTBOpEHHBIX BemiectB. Hopma croka. H3MmeHunBOCTH
roJI0BOro croka. Pacyér ronoBoro croxa npu HaJIu4uu U OTCYTCTBHM JAHHBIX THIPOMETPUYECKHUX
HaOmoneHuil. BHyTpurogoBoe  pacmpeneireHue  CTOKa, €ro  pacuér TIpH  HaJU4uu,
HE0CTAaTOYHOCTH WM OTCYTCTBUM JAHHBIX THAPOMETPUYECKHX HaOmoaeHui. MakcuMaibHbIN
cToK. DaKTOpbl BECEHHET 0 MOJI0BOJbS U

14. Twuaponoruyeckue XapakTepUCTHKU. 3aJayd U COJIEpKaHUE pacyETOB MO OINPEIEICHUI0
TUAPOJIOTHYECKUX XapaKTEepUCTUK. MI3MEHYUBOCTh rooBoro croka. OO0OCHOBaHHME MPUMEHEHUS
CTATUCTUYECKUX METOJ OB B THAPOJIOTHH.

15. OOecneueHHOCTb  TIHAPOJIOTUYECKOW  XapaKTEPUCTUKU.  OMIUpUYEcKas  KpuBas
obecrieueHHOCTH. [loCTpoeHNE TEOPETHUECKOM KPUBOM OOECIEUeHHOCTH M €€ mpoBepka. MeTon
KOppelsiliMM ¥ ero HCIOJb30BaHME [JIsI YIUIMHEHUS KOPOTKHX psOB  HAOJIIOJCHUH.
MaremaTu4eckoe MOIEIMPOBAaHUE THIPOIOTUYECKUX PSAIOB.

16. OnpeneneHre pacxo 0B BOJBI IO MECTHBIM CKOPOCTSIM U IITyOMHaM MOTOKa. Jlpyrue MeTozs
OIpPEENIEHNs] pacxo10B BOAbl. KpHBbIe 3aBUCMMOCTH PAacXOA0B, IIOIIAAEH KUBOTO CEYEHUS U
CpPEIHUX B CEYEHHH CKOPOCTEH OT YPOBHEM BOJIBI.

17. CoctaB u opraHu3amusi THIPOMETPHUYECKOW ciaykObl B Poccuiickoit ®Deaepanuu u
3apyOexHbIil cTpaHax. [IpuOopsl 1 MeTOABI M3MEpPEHHS TITYOHH BOJBI, CKOPOCTEH TEUCHUS BOJBI.
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Omnpenenenne NpoAoJIbHBIX YKIOHOB.

18. Obmee o reonoruu. ['eonmorus xak Hayka. MHkeHepHas reojorus. 3ajadyd HH>KEHEPHOUH
reojioruu. I'eonornueckoe ctpoenue 3emun. [Ipoucxoxaenue 3emnu. @opma U CTpoeHUE 3EMITH.
TennoBoit pexxum 3emun. ['eonoruueckoe crpoenue 3emin. [Ipoucxoxaenune 3emum. dopma u
CTpOEHHE 3eMIIN.

19. Tennooi pexum 3eMau. ['eonmormueckass xpoHonorusa. OnpezneseHHe BO3pacTa TOPHBIX
1opoJi. AGCOJIIOTHBIN, OTHOCUTEINIBHBIN MMOKa3aTeNb TOPHbIX NopoJ. CeilcMuueckas akTHBHOCTb U
YCIIOBHS 3aJIETaHMsl TOPHBIX MOPOJ B cdepe B3aUMOACHCTBUN COOPYKEHUH C T€O0JIOrHMYECKOM
CPEIOH.

20. Knaccudukarus ropabix mopon. OOmme cBeqeHHs O TOpHBIX Mopojaax. MarmaThueckue
ropubie nopoxabl. OCHOBHbIE BMJBl MarmMatudeckux mnopoz. OcamodHble TOpHBIE MOPOABI.
I'maBHeiilMe ocafoyHble M BYJIKAaHOTE€HHO-OCAJOYHbIE T'OpHbIE MOponbl. MeTamopduueckue
rOpHbIE TOpobl. [ maBHeii e MeTamopudecKkre mopomabl.

21. T'eomopdomorus, ¢opmbel penbeda. DiaemMeHTH penbeda u ero ¢GopMbel. PasMeps u
npoucxoxaenue ¢opm penbeda. ['pyHToBenenue. I'pyHTH Kak TopHBIE mopoasl. CBolicTBa
rpyHToB. Knaccugukanus rpyHTOB 10 UX CTPOUTEJIbHBIM CBOWCTBaM. XapaKTEPUCTUKU KJIacCOB
rpyHTOB. CKaJlbHble W IOJIyCKajbHbIE TPYHTBHI, UX XapakTepuctuka. KpynHooOioMOuHbBIE U
necyaHble TPYHTHI, UX XapaKTepUCTUKA. [ TMHUCTBIE TPYHTHI, BOAHO-(pU3HUECKHE CBOMCTBA.

22. I'mpporeonorus. [Ipoucxoxnaenure U BUIbl OA3EMHBIX BOJ. Bo/lHBIE CBOKCTBA TOPHBIX ITOPOA.
du3znueckue M XUMUYECKHE CBOWCTBA MOJ3EMHBIX BOJ. XapaKTEPUCTHUKA MOJ3EMHBIX BOI.
Knaccudukanus noazemueix Boa. BepxoBonka. ['pyHTOBBIE BOJbl. MeXIIacTOBbIE MOA3EMHbBIE
BOABL JesaTenbHOCTh TeKyuux pek. CTpOCHHE PEYHBIX JTOJIHH.

DK3aMEHAIMOHHBIN OMJIET BKJIFOYAET JIBa TCOPETHUECKHX BOIPOCA.

[Tpumepsl TeOpeTHUIECKUX BOIPOCOB OMIIeTA!

buner Nel

1. Bonnsie pecypcsl 3emuin, Poccun. KpyroBopoT Boabsl B mpupoje. YpaBHEHHE MHUPOBOTO
BOJIHOTO OanaHca. YpaBHEHHE BOJHOTO OanaHca OTHENBbHBIX PEYHBIX OacceiHOB, MOpEi,
03€p U BOAOXPaHWIINIL.

2. Knaccudpukanus ropasix mopoxa. OOmme cBegeHUs O TOPHBIX Mopojax. MarmaTHuecKue
ropasle nopoasl. OCHOBHBIE BHJIbI MarMaTu4ecKux mopoxa. OcapouyHble TOpHBIE MOPOABI.
I'maBHeiimme ocagouHble U BYJIKaHOT€HHO-0CaJ04YHbIE TOpHBIE TOpoabl. MeTamoppuueckue
ropHsie mopoasl. ['maBHelimme MetaMmoppuyeckre moposl.

buner Ne2

1. T'maposnoruueckue XapakTepUCTUKU. 3aJaud M COJEplKaHHe pacdy€ToB IO ONpPEAETIeHUI0
THJIPOJIOTUYECKUX  XapakTepucTUK. M3meHunmBocTh romoBoro croka. OOGocCHOBaHHE
IIPUMEHEHUS CTATUCTUYECKUX METOJI0B B THPOJIOTHH.

2. T'eomopdomnorus, ¢opmsl pembeda. DnemeHTsl penbeda u ero Gopmel. Pasmepsr u
npoucxoxjaenue ¢opm penbeda. I'pyHroBenenue. ['pyHTHl Kak ropssie mopojsl. CBoiicTBa
rpyHToB. Kiaccudukauus rpyHTOB MO HMX CTPOUTENIBHBIM CBOMCTBaM. XapaKT€pPUCTHKU
Ki1accoB  rpyHToB. CkanbHble M TMOJYCKaJbHble TPyHTBl, MX  XapaKTepPUCTHKa.
KpynHo0010MOUYHBIE U TECUaHble TPYHTHI, UX XapaKTEPUCTUKA. | TMHUCTBIE TPYHTHI, BOJHO-
¢usnyeckue cBoNCTRA.

Bpewms nmoaroroBku otBeta — 60 MUHYT.
ITo pe3ynbTaTam OTBETa Ha SK3aMEHE BBHICTaBIISIETCS

— 36-40 GamnoB, eciu MPaBUJIIBHO BBIMOJHEHO MPAaKTHYECKOE 3a/laHue, W TpU OTBETE Ha
BOMNPOCHI 3K3aMEHAIMOHHOTO OWieTa M Ha JIOMOJHHUTEIBHBIC BOMPOCH OOYYArOIINICS
MOKa3aJl, YTO BJIAJIEET MATCPUATIOM M3YUYEHHOW TUCIUIUIMHBI, CBOOOIHO MPUMEHSET CBOU
3HAHMS JUT1 00BACHEHUS Pa3JIMIHBIX (DAKTOB WJIM PEIICHUS 3a]1aY;
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— 26-35, ecnu MPaBWILHO BBHIMOJHEHO MPAKTUYECKOE 3aJaHKMe WIM B HEM JONYIICHO HE
OoJiee 0JJHON OIIMOKH, KOTOpasi ObliIa CAMOCTOSITEILHO HCIIPaBlieHa 00YYarOIIUMCS, U MIPH
OTBETE HAa BONPOCH 95K3aMCHAIMOHHOrO OWieTa M Ha JONOJHHUTEIbHBIC BOIPOCHI
00yYarOIIMICS AOMYCKAEeT HErpyObIe OTUOKH;

— 20-25 6ayoB, €Clid B BBINOJHEHHOM ITPAKTUYECKOM 3aJIaHHH JIONY EHbI TPyObIe OIMOKH,
KOTOpbIC 3aTEM HCIPABJICHbI OOYYAMOIIMMCS MpPU Yy4acTHU DK3aMEHATOpa HJIU
MPaKTUYECKOE 33/1aHHE HE BBHIMOJIHEHO B ITOTHOM 00beMe, HO 00yJaromuics CMOT JOBECTH
pellleHue JI0 KOHIIAa TPH YydYacTHM JK3aMeHaTopa, W B OTBETaX Ha BOIPOCHI
9K3aMEHAIMOHHOTO OMJIeTa JTOMYIIEHBI OMNOKH;

— 0 6amoB, eciii MPaKTHYECKOE 3a/IaHue HE BBHIIIOJHEHO MJIM HE JaHbl OTBETHI Ha BOIPOCHI
9K3aMEHAIMOHHOTO OMJIeTa U HE BBITOJIHECHBI KpUTEPHUH U KaTeropuu 20-25 6aioB.

OrneHka 1Mo JUCHUILUIMHE OMpeaenseTca B coOOoTBeTcTBUU ¢ [TonoxxeHneM o GaibHO-pei THHT OBOM
cucteme Ui cryaeHToB ¢punmana HUY «MDHW» B r. BOIDKCKOM 1O COBOKYITHOCTH PE3yJIbTaTOB
TEKYILIEro KOHTPOJI yCIIEBAEMOCTH M K3aMEHALIMOHHON COCTAaBIISAIOIIECH .

B 3aBrcuMocTH OT KOJIMYecTBa OaoB 3a JAUCHUTUINHY BbICTABJISICTCA:

Ouenka KosanuecTBo 6a/1510B
OIICHKA 5 (KOTJINYHOY) 90 — 100 6aymnoB
oreHka 4 («XopoIio) 76 — 89 GayoB
OIleHKa 3 («yIOBJICTBOPUTEIHHOY) 60 — 75 G6aiioB
OIICHKA 2 («HEYIOBIECTBOPUTEIHLHO) 0 — 59 6amnos

12



	Федеральное государственное бюджетное образовательное учреждение
	высшего образования

