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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lenbto ocBoeHust AucuMILIMHbl «[mapaBnuka v HedTerasopasi THIPOMEXaHUKA) SBISETCS
dbopMupoBaHrue y oOydaromuxcsi KOMIUJIEKCA 3HAHWW B OO0JIaCTH THIPABIMKH U HeTerazoBoit
THJIPOMEXAHUKH, HAIpPaBJIEHHBIX Ha INPUOOPETEHHWE YMEHUIl U HABBIKOB JUISI COOPYXEHHUS U
peMOHTa OOBEKTOB CHCTEM TPYOOIIPOBOIHOTO TpaHCTIOpTa HEDTH, HEPTEIPOTYKTOB U Ta3a.

JUist foCTHXKEeHHs OCTaBIEHHON 11eNTd HEOOXOMMO PEIINTh CIeyIoIue 3a/1a4H:

- OBJIAZICTh 3HAHHEM OCHOBHBIX 3aKOHOB T'HJIPABIIUKU M HE(PTETa30BON THAPOMEXAHHUKH;

- YMETh cPOPMYITUPOBATH, IOCTABUTH U PEIINTh KOHKPETHYIO THAPABINYECKYIO 3a/1a4y;

- OBJIAJIETh PSAOM METOAMK PEIICHUS WH)KEHEPHBIX 3a]ad, TaKUX KakK, THApPaBIMYECKHUN
pacuer IpoCThIX U CIOXKHBIX TPyOOIPOBOIOB, ONpeIeIeHIE 1e0UTa CKBaKUH;

- OBIIAJICTh METOAMKAMU pacueTa yCTPOMCTB M COOPYKEHUI TPyOOIPOBOIHOTO TPAHCIIOPTA,
HE(QTSIHBIX M Ta30BBIX CKBAXHUH, pa0OTAOMMX Ha 3aKOHAX CKUMAEMbIX M HECKUMAEMBIX
JKHIKOCTEH;

- YMeTb BbIOpaTh 0OOCHOBAHHBIN M ONTHUMAJIbHBIA METOJ pelleHHs] MHXEHEPHOH 3a7adu C
HCIIOJIb30BAHUEM TEXHUYECKOM, HAYYHOH U CIPaBOYHOM JINTEPATyPHI.

[TnanupyemMbIMu pe3ynbTaTaMyd OOy4YeHUs MO AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMS,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3YJAbTaTOB OOyUYCHHS IO JUCLHIUIMHE (MOIYIIO),

COOTHECCHHBIX

C IUIAaHUPYEMBIMH pe3yJabTaTaMH OCBOCHHS O0Opa30BaTEIBHOW TMPOTPAMMBI,

npecTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerenmuu, popMupyeMbie B pe3yIbTaTe U3YYSHUS AUCIUILTUHBI (MOJTYJIs)

Kon u PesynbraThl 00y4YeHUst IO TUCHUILIHHE
HasBanue Konn (bopmyupoBKa
OIIOII BO, (opmyHpoBKa HMHIUKATOpa Kon
COKpaLLCHHOC KOMIIETEHIIUN AOCTIKCHHU pe3yiib DopMyIHPOBKA PE3yIbTATA
KOMIIETEHIINU
TaTa
21.03.01 OIIK-1 : Ciocoben OIIK-1.2k : P11 3HaHHE | OCHOB MaTEMaTHYECKOTO U
«HedrerazoBoe | pemrats 3amaun, HCTIONB3YeT (uzndeckoro
JIEIIO» OTHOCSIINECS K €CTECTBEHHOHAYYHBIC MOJISTUPOBAHHS
(b-HJT) podecCHOHANBHOM METOJIBI U MOJIEIIH B TUIPABIMYECKUX
JIeSITEIbHOCTH, TEXHHYCCKUX [IPOLIECCOB JBHIKCHUS
MPUMEHSIS] METOIBI MPUIOKCHUSIX, XKHUIKOCTH B TpyOax u
MOJICTIHPOBAHUS, BBIJICIISICT OTKPBITBIX [TOTOKAX;
MaTeMaTHIeCKOro KOHKpETHOE BOIIPOCOB 0OOCHOBAHHS
aHanuza, cojiep)KaHue B mozeneit D' JIA nns
€CTECTBEHHOHAYYHBIC | MPUKIAIHBIX 3a1a9ax JIBYXMEPHBIX TIPOPHITHHBIX
1 OOIIENHKEHEPHBIE Y TUTAHOBBIX TIOTOKOB,
3HAHU YpaBHEHUH COCTOSHHS
COKUMaEMOH KUIKOCTH,
o011ero ypaBHeHUs
YCTaHOBHMBLICTOCS
JIBIDKCHUSI COKUMAEMBIX
KUAKOCTEH




P12 Ymenue

€03/1aBaTh MOJEIH
HCCIETyEMOTro
THJPaBINYECKOTO
porecca U KOHKPETHBIX
TEXHOJIOTHIECKUX
YCIIOBUH; yCTaHABIUBATh
(YHKIIMOHANBHYIO CBA3b
MeXIy (akTopamu,
00yCIOBIMBAIOIIIMH
n3y4yaeMblil mpouecc;
pelaTh NpakTHYECKUE
3a71auu QUIbTPAIINH,
CBSI3aHHBIE C
KOJINYECTBEHHOH OLICHKOI1
(GUIBTpALINN KUAKOCTH;
OIIPEAEIATh MACCOBYIO
CKOPOCTb M MacCOBBIN
pacxo )KUAKOCTH

P13 Hagbik

MIPUMEHEHHUs] ypaBHEHUI
MaTeMaTHYECKOro
MO/JIETMPOBAHUSI, YCIOBHH,
apamMeTpoB U KPUTEPUEB
mo1o0ust pusmgecKoro
MOJICTIMPOBAHNUS; METOIOB
ydeTa
THAPOJUHAMHUIECKOTO
HECOBEPIICHCTBA CKBAXKHUH
U TPaHMI] TUTAHUS;
METOJIOB pacueTra
HEYCTaHOBHUBLIEHCS
GuIBTpaUK yrpyroi
(cxmumaeMoit)

2 MecTto qucuunnubl (MoayJsi) B ctpykrype OITOII

Juctumnuna «['mapaBnuka u HedTerazopas THAPOIUHAMUKA» BXOJIUT B CTPYKTYpy 0a30Boit
yactu yueOHoro 1utana Harnpasienus 21.03.01 Hedrerazosoe nerno.

3. O0beM AUCHUNIMHBI (MOAYJIA)

O0bEM  AUCUMILIMHBI
aKaJeMUYECKUX YacOB, BBIJCJICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOyuaromumucs (10 BHIAM

(Monmynsi) B 3aUETHBIX €IMHMIIAX C YKa3aHUEM KOJUYEeCTBa

y4eOHBIX 3aHATHI) U Ha CAMOCTOSITENIbHYIO paboTy, IpUBeeH B TabnuLe 2.

Tabnuia 2 — O0mmiast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAaKTHOI paboTHI (Jac)

CemecTp | ©MKOCTb

Haspasne ?60 p;\:l Hacrs, I/IE'I?/I(II)(O)C AyputopHas Bueaynu- CPC ?T?g\f

OIIOIT BO Y VI1 3 (D(};p YAHTOp TOpHAast

HIA ( > 3.E.) Bcero Tanun
0300)
nek. | mpak. | ma6. 1A KCP
21.03.01
Hedrerazosoe 0P0 b1.b 4 4 73 36 18 18 1 0 71 2
JIETI0

4 CTpyKTypa U co/iepKaHue TMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa qucuuiuiansl (Moayas) aiasa O®O

Tematuueckuil 1IaH, OTPAXKAIOIINUNA COJEPIKAHUE AUCITUIUTHHBI (IEpEeYeHBb Pa3/IeJIOB U TEM),




CTPYKTYpPUPOBAHHOE MO BUIAM Yy4eOHBIX 3aHATUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIaHOM, MpUBeaeH B Tabnuue 3.1

Tabnuna 3.1 — Pa3nensl qucturuivHbel (MOIynsi), BUABI Y4EOHOUH NEATENbHOCTH U (HOPMBI
TeKymero Koutpos s OPO

Kon pe- Koi1-Bo yacoB, 0TBeJIcHHOE Ha
dopma
Ne Ha3zpanue Tembl 3yJbTara
Jlex [pakr JIab CPC TEKYIIET0 KOHTPOJIS
00y4eHus
P11, P/12, [IpakTuueckue 3aganus,
1| Dunpasiuka PJ13 18 18 0 3 cobeceioBanme, SK3aMeH
Hedrerazosas PII1, P/12, [IpakTrueckue 3aaanus,
2 18 0 18 18
THJIPOMEXaHUKa PJ13 co0eceloBaHKe, YK3aMEH
HToro no Tabdaune 36 18 18 71

4.2 CoaeprxaHue pa3iesioB U TeM IMCHUILVIMHBI (Moayas) aiasa ODO

Tema I T'uopasnuxa.

Conepxxanne Tembl: Tema 1.1. BBenenue B rupaBiuKy U ruapomMexanuky. Lleam u 3agaun
micuuuineel - «[unpaBnuka W HedTerazoBas TMAPOMEXaHWKa». Poib  TUApPABIMKH |
THJIPOMEXaHUKU B He(TerazoBod MPOMBIIUIEHHOCTH OOBEKTOB TPYOONPOBOJHOTO TpPAHCIIOPTA.
Tema 1.2. OcHOBHBIE (HU3NUECKUE CBOMCTBA KUAKOCTEH U ra3oB. [IIOTHOCTH KUAKOCTH, 0OBEMHBII
BEC, YIPYTOCTh, TEMIIEPATYPHOE paciIMpeHue. BA3KOCTh HKUAKOCTU. 3aKOH KUAKOCTHOIO TPEHUS
W. Herotona. Kacarenvubie HampspkeHus. [Ipubopsl ansi u3MEpeHHs BA3KOCTH KUAKOCTH.
HpI0TOHOBCKHE M HEHBIOTOHOBCKHE JKUAKOCTH. Peosornueckue 3akOHbl HEHBIOTOHOBCKUX BSI3KHX
HeC)KMMaeMbIX >kujkocTted. Tema 1.3. 3akoHBI U ypaBHEHHUS CTaTUKU >KUJIKOCTEH U Ta3oB.
I'mapocraTuyeckoe JaBieHWE W €ro CcBoWcTBAa. EAMHMIBI HM3MEpPEeHUs T'HMAPOCTATUYECKOIO
nasieaus. JluddepeHnmanbapie ypaBHEHUS paBHOBECHS KHUAKOCTH B (hopme Diinepa. Pemenwne
nudepeHIMATBHBIX YpaBHEHUN Diepa i JKUIKOCTH, HAXOMSIIUICS B TIOJIE CHIIBI TSHKECTH.
OcHOBHOE ypaBHEHME THUIPOCTATUKU. Buuel naBieHus: aOCOIIOTHOE, MaHOMETPUYECKOE,
BakyymmeTpudeckoe. [Ipubopsl s n3mMepeHus naBieHUs B KUAKOCTIX U razax. 3akoH Ilackans u
MpUMEpPBI €r0 MPaKTUYEeCKOro npumeHeHus. Cuia NaBleHHs KUAKOCTU Ha noBepxHocTdu. Cuna
JABJICHUSI JKUJIKOCTM Ha TBEpAble IUIOCKME NoBepxHOcTU. (Cuna MAaBJIEHUS JKUAKOCTH Ha
KpUBOJIMHENHBIE TOBEpXHOCTH. CHila JaBJIeHUS XUAKOCTH HAa 3aMKHYTYIO TMOBEPXHOCTh (3aKOH
Apxumena). Cuna qaBieHHS KUIKOCTH Ha CTEHKH Kpymiod TpyObl. Cuia AaBIEHUS KUAKOCTH,
oTpeIBaromIast oTBOA TpyOsl. Tema 1.4. OCHOBBI KWHEMATUKHU KUAKOCTH U ra3a. OCHOBHBIE TIOHATHUS
teopun nons. [lose ckopocteil W AaBiIeHW B KUAKOCTU. JIMHUA TOKA, TPAEKTOPHUS KUIKOH
qacTUllbl, TpyOKa TOKa, 3JIeMeHTapHast cTpyiika u ee cBoicTBa. CTpyliHas MOJelb MOoToKa. MeTo bl
U3y4YEHUs JABWXKEHUSA OKUIKocTH (Meron Oinepa u Jlarpanxka). JIBHXKeHUE IKUAKOCTH
YCTaHOBUBILIEECS HEYCTAaHOBMBIIIEECS, PABHOMEPHOE, HEPABHOMEPHOE, CTpyHHOE, BUXpeBoe. Tema
1.5. OcHoBHBIE 3aKOHBI I'MApPOAUHAMUKUA. OCHOBHBIE NMOHATHS U ONPEIEIICHUS TUAPOAMHAMUKH.
Pacxon xuakoctu. CpeaHsii CKOPOCTb JBHKEHHS KMJIKOCTU. YpaBHEHHUS HEPa3pbIBHOCTU JUIS
CXKMMaeMON M HecxkumaeMmon >kuakoctu. [uddepeHnuanbubie ypaBHEHUs ABMXKEHUS HEBS3KOM
xuakoctn Oinepa. Uurerpan bepnymnu. Ypasuenus J[. bepHymiu nns cTpyHkM M IOTOKa
WJCabHOM W peallbHOM KuJakocTu. HWMuTepnperanust ypaBHeHusi bepuymau. Tema 1.6.
I'mppaBianueckue CONPOTHUBIECHUA. BuAbl T'MIpaBIMYECKUX CONPOTHBICHWHM W TOTEPb HaIopa.
Pexxumbl aBuxeHust xuaAKocTu. OnbiTel Pelinonbaca. OCHOBHBIE OCOOEHHOCTH M 3aKOHOMEPHOCTH
JAMUHAPHOTO U TYpOYJIEHTHOTO PEXXUMOB JABIKEHUA kuakoctu. ['pabuku Hukypanze u Mypuna.
MecTHbIE TUIpPABINYECKUE COIPOTUBIICHHs. Buael MecTHbIX comporuBieHui. Teopema bopna-
Kapno. DxcnepuMeHTanbHoe omnpenenaeHne Ko3(pPUIIMEeHTOB MECTHBIX CONPOTUBIEHUN. B3anmuoe
BIUSHUE MECTHhIX compotuBineHu. Tema 1.7. TwunmpaBmuueckuit pacyeT TpyOOMPOBOIOB.
Hasnauenue TpyOompoBo10B Kitaccupukamus TpyoornpoBoaoB. OCHOBHEIE 3a/lauu, peliaeMble TIpH
THJIpaBIMYECKOM pacuere TpyOompoBosoB. Metoasl pacuera TpyOompoBonoB. Pacyer mpoctoro
TpyObonpoBoga.  [locnmemoBatenbHOE M MapajuleIbHOE  COEAMHEHHE  TPYOOIPOBOIOB.
I'mapaBiawdeckuii pacdeT TpyOOIPOBOAOB, pabOTAIOMIMX TOJ BaKyyMOM. Pacder CIOKHBIX
TpyOomnpoBooB. Pacuer maructpanbHbix HedrernpoBogoB. OcoOeHHOCTH pacueTa ra3onpoBOIOB.



HeycranoBuBIieecs: NBIKEHUE XHUIKOCTU B TpyOax. SIBieHue ruapaBimueckoro yaapa. @opmyna
H. E. KykoBckoro. Mepsl cHWXeHHUS yaapHOro nasieHus. Tema 1.8. McreueHne *KUIKOCTH U3
OTBEPCTUM M HACAIOK. YCTAHOBUBILEECSH UCTEUCHUE KUIKOCTH U3 MAJIOTO OTBEPCTUS B «TOHKOM»
creHke. KoapuimeHTsl CKaThs, CKOPOCTH, pacxojla MaJoro OTBEpCTHS. Buapl Hacalok.
Hcreuenne KUAKOCTM W3 BHEUIHErO0 LWJIMHAPHYECKOro Hacanaka. HasHaueHume HacaJok.
Kosddunmentsr ckopocTu u pacxoja Hacaaok. VcTedeHHe KUAKOCTH M3 KOHHYECKUX HacaoK.
Hctedyenune KUIKOCTH U3 OTBEPCTHI U HACAJIOK MPH MEPEMEHHOM HATOPE.

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JIeKInU, MpakTHYECKUE 3aHATHS, JIa0opaTOpHBIE PAOOTEHI.

Buapl caMoCTOSTENbHON MOJATOTOBKH CTYAEHTOB IO TeMe: M3ydeHne KOHCIEKTa JICKIIH.
IToaroToBKa K MPaKTUYECKUM 3aHITHSIM.

Tema 2 Hegpmezazoeasn euopomexanuxa.

Conepxanne tembl: Tema 2.1. HedrerasoBas ruppomexaHuka Kak HayKa, OCHOBHBIC
NOHATUS U ompeneneHus. HedrerazoBas ruapomMexaHuka Kak Hayka. 3ajadd, pellaeMble
MOJI36MHON THAPOMEXaHUKON (MOJ3eMHOM THIpaBIMKOM) B oOnacTu pa3paboTKu HEe(TAHBIX U
ra3oBblXx  MecTopoxaeHuil. OCHOBHBIE TpeICTaBICHUS  HEPTEra3oBOH  T'HAPOMEXaHUKH.
XapakTepucTuka He(pTera3oBoJOHOCHBIX CUCTEM, YCIOBUS UX popmupoBaHusi. OCHOBHbIE MOHATHUS
U 3aKkoHbl Quusrpanuu HedTH, Taza U BoAbl. OCOOCHHOCTH IBIKEHHUS (IIIOMIOB B MOPUCTHIX
cpenax. [lopucras cpena u e€ GuiIbTparOHHBIE XapakTepucTUKU. CKOpOoCcTh (puisTpanun. 3aKoH
Hapcu — nuHEWHBIA 3akoH  (QuibTpanuu. [paHuIBl  TpPUMEHUMOCTH 3akoHa  Jlapcw.
@unsTpanmonHblii  kputepuil PelfHonbaca. Henuueitnble 3akonsl ¢uisrpanuu. Tema 2.2.
VYcraHoBuBIIIEECS JBIKEHHE HEC)KUMAEMOW OJKHUIKOCTHM B mopuctoil cpeme. Crpykrypa
(GUIBTPAallMOHHBIX MOTOKOB. YCTAaHOBHBINIEECS JABIKEHHE HEC)KUMAEMOW >KMIKOCTH B IMOPUCTOM
cpelie Mo JMHEHHOMY (HEIMHEHHOMY) 3aKOHY (HIBTpaluu (OJHOMEPHOE U IIOCKOPAIUAIbHOE).
Omnpenenenue pacxoja, pacnpeesieHue JaBleHUs B OJHOMEPHOM U IUIOCKOPaJnWaibHOM MOTOKAX.
JIBUKEeHHE >KUIKOCTH K TUAPOJAMHAMUYECKHM HECOBEPIICHHBIM CKBaknHaM. CrocoObl ydeTa
TUAPOAMHAMUYECKOTO HECOBEPIICHCTBA CKBaXKMH. Tema 2.3. 3ajayu MOA3€MHOW THAPABIMKH B
pEIIEHNH BOIMPOCOB BOJOMOHMKEHHS IMPH COOPY>KEHHUH OOBEKTOB CHCTEM TPYyOOIPOBOIHOIO
TpaHcrmopTra. Tumel M CXeMbl pa3MELIEHUs JAPEHAXHbIX coopykeHWi. Pacuer pacxoma u
[IbE30METPUYECKOIO HAIlopa CTAllMOHAPHBIX MOTOKOB IMOJA3EMHBIX BOJ B €CTECTBEHHBIX YCIIOBHUSX
IIPU OJHOPOAHBIX M 3aKOHOMEPHO HEOJHOPOIHBIX CTpPOEHMsAX Iutacta. Pacuer pacxoma u
IIbE30METPUYECKOIO HAIlOpa CTAllMOHAPHBIX IOTOKOB IIOJ3€MHBIX BOJ K OJMHOYHBIM U
B3aMMOJICHCTBYIOIIMM CKBa)KMHAM, PACIOJIOKEHHbIM B HEOIPAHWYEHHBIX U IOJTYOTrpaHMYEHHBIX
iactax. Vcmonbp3oBaHue MeToAa CYMEpHO3UIUA U METO/a 3epKabHBIX OTOOpa)KeHUH A ydera
B3aUMOBIIUSIHUSI CKB)XWH M BIMSHUS TpaHul Tuiacta. [loHatme HamopHOW ¢GyHKIMH, ee
WCIIONIb30BaHUE TpHU pemeHnn 3amad  guisrpanmuu. Tema 2.4. OCHOBBI  MOJICITMPOBAHUS
¢GuisTpanuu K JPEeHaXHBIM COOpYKEHHsIM. Buabl MonenupoBaHus (QUIBTpAllMM M €ro 3aJadyH.
HauyanbHble W rpaHu4Hble yClOBUSA. MeTon 3nekTporuapoauHamuueckux axanoruit (OI/A).
Xapaktepuctuka Marepuasnia wMojaened OIJIA. OmnpeneneHue yaeIbHOTO COMPOTHUBIICHUS
AIIEKTPONPOBOJHON OyMaru u Mojenu. THUIIBI AIeKTPOIIPOBOIHBIX IIUH U YCIOBHS UX TIPUMEHEHUSI.
MopenupoBanue rpanuil miacta Ha Mmoaensax DI JIA. Macmtabbsl MOACITMPOBAHUS, UX OMPEIEICHUE
JUTSE TPO(UIBHBIX U MJIAHOBBIX MOTOKOB. OCOOCHHOCTH MOJICTHPOBAHUS MPO(YUIBHBIX U IIAHOBBIX
1oTOKOB. [IoHATHS AelCTBYIOLIEro Hanopa, MPUBEIECHHOIO HAllopa U MPHUBEACHHOTO NOTEHIUANA,
UX MWCHOJB30BaHUE Mpu MojaeaupoBaHuu. OnpeneneHue NOJNOKEHUS KPUBOM JAEIPECCHU
0e3HaropHOro NpoduiIbHOro noToka. IlocTpoeHne ruipoAMHaAMUYECKON CETKU MOTOKA KHUIKOCTH.
Pacder mo rumpoaMHaMUYEcKOl CeTKe CKOPOCTH (DMIBTpAIlK M pacxoja MOTOKa MOA3EMHBIX BOJI.
Tema 2.5. OcoOeHHOCTH TPOBEACHHUS HCCIEAOBAHUN (DUIBTPAIMOHHBIX MOTOKOB HA MOJEINSIX
OT'IA. Hccnenoanre npoduiIbHOTO0 HATIOPHOTO TOTOKA MOJA3EMHBIX BOJ| IIOCTOSTHHON MOIITHOCTH.
HccnenoBanue IUIaHOBOTO HANOPHOTO MOTOKA IMOA3EMHBIX BOJ K CKBa)KMHE, PACIOJIOXKEHHOU Yy
THJIPaBIMYECKH COBEPIIEHHOW TpaHuIbl nmuTaHus. VccnemoBanue mNpoduIbHOrO OE3HAMOPHOTO
MOTOKA TPYHTOBBIX BOJ HAa TOPH30HTAIILHOM BoJioynope. MccienoBanue miaHoBoro 0e3HalopHOTo
IIOTOKA IPYHTOBBIX BOJ K CKBaXXMHAM, PACIIOJIOKEHHBIM Y THIPAaBINYECKH COBEPIIEHHON IPaHUIIbI



nutanus. Tema 2.6. [IBuxeHne cxuMaeMou (ynpyroi) >KMIKOCTH, Ta3a U MX CMecedl B MOPUCTOU
cpelne. YcTaHOBHUBIIEECS JBUKEHHE C)KMMaeMoM (ympyroil) >KMIKOCTH B IOPUCTOM cpene.
VYpaBHEHHE COCTOSIHHUS CXKUMaeMou >KuakocTH. OOIiee ypaBHEHHE YCTAaHOBUBIIETOCS IBUKCHUS
CKUMaeMbIX JKUAKOCcTeH, ¢yHkuus Jleiiben3ona. MaccoBas CKOPOCTh M MAacCOBBIA pacxon
KUJIKOCTH. YCTAaHOBUBILIEECS NBUKEHHUE HJCATIBHOTO ra3a B MOPUCTOM Cpeae. YCTaHOBUBIIEECS
IBUKCHHE HEOMHOPOAHBIX IKUAKOCTeH B mopuctoil cpenme. JIByxdasnas Qumsrpamms
HECMEIIUBAOIINXCS )KUIKOCTEH; OCHOBHBIC ITOJIOXKEHHS TCOPHH MHOTO()A3HBIX IUIACTOBBIX CHCTEM.
HeycranoBuBieecs NBMXCHUE yIPYTon (CKUMAEMOM) KaneabHOW KUAKOCTH MPH padOTe CKBAKHUH
C IIOCTOSIHHBIM JICOMTOM.

®opMBl U METOABI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe O0O0pa30BaTEIbHbIC
TEXHOJOTHH: JIeKInu, mpakTUYeCKue 3aHATus, JabopaTopHbIie PadOTHI.

Buapl caMOCTOSATENBHOM MOATOTOBKM CTYAEHTOB MO Teme: M3ydueHue KOHCIIEKTa JIEKIUH.
[ToaroToBka K MpaKTUYECKUM 3aAHATHSM.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCA M0 U3YYEHUIO U PeaTu3alui JUCHUIIMHBI
(MoayJis1)

5.1 MeTtoanueckue PEKOMEHIallUA OﬁyanOH.II/IMCﬂ mo M3YYCHUMI0 NUCHUIUVIMHBI M 1O
o0ecrneYeHHuI0 CAMOCTOATEILHOM paﬁoTbI

B X04€ M3YUCHHUA HOAHHOI'O KypcCa CTYACHT CIymacT JICKOUU 110 OCHOBHBIM TEMam,
NOCeNIaeT TNPAKTUYECKUE 3aHATHS, 3aHUMAeTCs WHAMBUAyanbHO. [IpakTHueckwe 3aHATHSA
npeamnojgaratoT, Kak HHAWBHUAYAJIbHOC, TaK U TPYIIIOBOC BBIIIOJIHCHUC IIOCTABJICHHBIX 3aaa4v,
KOJUIEKTUBHOE O0OCYK/ICHHE MTOTyYCHHBIX PE3YJIbTATOB.

Ocoboe MecTo B OBJaJE€HUM JaHHBIM KYypCOM OTBOJUTCS CAMOCTOSITEIBHOM paboTe 1o
W3YYCHHUIO JTUTEPATyphl, JJIEKTPOHHBIX W3JaHUM, paboTe ¢ OMOIMOTEYHBIMH W TOWCKOBBIMH
CHCTeMaMH.

Hauunnas u3ydyeHue TUCIMIINHBI, CTYJCHTY HEe00X0AUMO:

- O3HAKOMUTBCS € IPOrPaMMOi, U3yUHUTh CIIHCOK PEKOMEH1yEMOM JINTEpaTyphI;

- BHUMATEIBHO pa3o0paThcs B CTPYKTYpe Kypca, B CHCTEME pacmpenesieHus ydeOHOro
MaTepHaa 1o BUJaM 3aHITUH, popMaM KOHTPOJISL, YTOOBI UMETH MPEJCTABICHHE O KypCe B ILIETIOM;

- na(opmannonusie TexHosnoruu: Microsoft Office Professional Plus 2013 Russian.

5.2 OcoOenHocTH opraHu3anuu oOy4YeHUs JIS1 JIUI € OTPAHHYEHHBIMM BO3MOKHOCTSIMU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOIMMOCTH OOYYAIOLIMMCS U3 YHCJIA JIUII C OTPAaHHYECHHBIMH BO3MOKHOCTSIMU 3/I0POBBS H
MHBAJIUAOB (T10 3asIBJICHUIO 00YYaIOIIET0Cs) IPEAOCTaBIsAETCS yueOHass HHPOPMALUS B TOCTYITHBIX
dbopmax ¢ y4eToM UX HHAUBUAYATBHBIX ICUXO(PU3UIECKUX OCOOCHHOCTEH:

- JJIs L] C HapYUICHUSIMU 3PEHUs: B Ne4aTHON (GopMe yBEIHMUEHHBIM mpudTOoM; B Gpopme
AIIEKTPOHHOIO JIOKyMEHTA,; WHAUBHU1yaJIbHbIE KOHCYJBTallH c IPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 17151 JIMII C HApYLICHUAMH CyXa: B Ie4aTtHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTA,
MHAWBUAyalIbHbIE KOHCYIBTAIIMM C MPUBJICYEHUEM CYypIOTIepEeBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUS,
KOHCYJIbTAllUM U JP.

- U1 JIAL ¢ HApYIICHUSIMH OMTOPHO-ABUTaTEeIBLHOTO anmnapaTa: B medaTHoi (opme; B popme
AIIEKTPOHHOIO JOKYMEHTA; MHIANBHyaJIbHBIE 3a1aHUs, KOHCYJIBTALMN U JIP.

6 ®oHA OLEHOYHBIX CPEACTB JISl MPOBEACHHS TEKYILIero KOHTPOJISA W NMPOMEKYTOYHOM
arTecTalMu 00y4aroIMXCH MO JMCUMILIHHE (MOTYJIIO0)



B coorBerctBun ¢ tpeboBanusmMu PI'OC BO pns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEeMbIM pe3ylbraraM oOOy4eHHUs II0
JUCLUIUIMHE (MOJYI0) co3/laHbl (DOHIIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 33JaHUS,
METOJIMYECKUE MaTepHalIbl, ONPEACIAIOIUE MPOLETYPhl OLICHUBaHUs 3HAHUM, YMEHUH M HaBBIKOB,
a TaKXkKe KPUTEPUM U I0Ka3aTesld, HEOOXOOUMbIC Ul OLIEHKU 3HAHWN, YMEHMH, HABBIKOB U
XapaKTepU3yoIlue 3Tarbl (OPMUPOBAHUS KOMIETEHLUI B MpoIlecce OCBOEHUS 00pa30BaTebHON
MpOTrpaMMmBbl, nipecTaBieHbl B [Ipunoxenun 1.

7 YueOHO-MeToau4YecKoe U MH(OpMAIMOHHOE o0ecnievyeHne JUCHUIIHHBI (MOTYJIsA)

7.1  Ocnoenaa numepamypa

1. Tyces, A. A. OCHOBBI THAPOMEXAHUKH : yueOHOe mocodue ams By3oB / A. A. I'yceB. —
Mocksa : U3gatenbctBo HOpaiit, 2023. — 56 c¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-
15854-0. — Tekcr : snektpoHHBI // OOpa3oBatenpHas 1ardopma IOpaiit [caiir]. — URL:
https://urait.ru/bcode/509882 (mara obpamenus: 15.05.2024).

2. Hedrerazosas rugpomexanuka : yueoHoe mocooue / A. A. Bonsd, JI. M. Kagounukosa,
A. U. Lennsesa [u ap.]. — Tromens : TNV, 2022. — 83 ¢. — ISBN 978-5-9961-2715-3. — Texker :
AJIEKTPOHHBIN // Jlann : AJIEKTPOHHO-OMOTHOTEUHAS cuUcTeMma. — URL:
https://e.lanbook.com/book/304091 (mara oOpamenus: 17.05.2024). — Pexum ngoctyma: st
aBTOPU3. TIOJIH30BATEIICH.

3. CasanoB, U. U. Tungpasnuka : yueOnuk / M. W. Cazanos, A. I. Cxuptinanze, B. U.
NBanoB. — Mocksa : KYPC : UH®PA-M, 2019. - 320 ¢. — (bakamaBpwuar). - ISBN 978-5-906818-
77-5. - Tekctr : osmektponnbii. - URL: https://znanium.com/catalog/product/1015048 (mata
obpamenust: 01.03.2023). — Pexxum mocTyma: 1mo moArmcKe.

7.2 /[onoanumenvnas numepamypa

1. Twunpasnuka : metoguueckue ykazauus / Jenucos C.B., Mumanun A.JI., Kupos F0.A.,
byxsaiios ['C. — Kwunems : PHO CamlAY, 2020 .— 123 c¢. — URL:
https://lib.rucont.ru/efd/718737 (nara obpamenus: 14.05.2024)

2. Comoraes, B. U. 3agaun mo ruapaBiuke (MEXaHWKAa XHUJIKOCTH U ra3a) : yuyeOHoe
nocobue / B. Y. ConoraeB. — Owmck : Cu6A /I, 2020. — 24 ¢. — TekcT : anekTpoHHbIH // JlaHb :
ANEKTpOHHO-OMOMHoTeuHas cuctema. — URL:  https://e.lanbook.com/book/163729  (nmara
obpamenust: 17.05.2024). — Pexum goctyna: JJis aBTOPHU3. MOJIH30BATENCH.

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 03zl OAHHLIX U UHOOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. O6pasoparenbHas miathopma "FOPAUT"

2. OnexTpoHHO-OnMbMMoTeyHas cuctema "ZNANIUM.COM" - Pexum poctyma:
https://znantum.com/

3. DOnexrpoHHo-6nOnMMOTEeyHas cuctema "JIAHB"

4. DnexrpoHHO-OMOMMOTEeYHast cucreMa "PYKOHT"

5. Open Academic Journals Index (OAJI). [IpodeccuonanpHas 6a3a maHHBIX - Pexum
nocryna: http://oaji.net/

6. [Mpesunentckas Oubmmoreka wm. b.H.Enpumua (0a3a [gaHHBIX —pa3iHyHBIX
npodecCHOHANIBHBIX 00nacTei) - Pexxum qocryma: https:// www.prlib.ru/
7. WNudopmanmonno-cripaBouynas cucrema "Koncymsrant Ilmoc" - Pexum nocryma:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecrneyeHne AUCHMIUIMHBI (MOAYJS) W IepeYeHb



HH(OPMAIMOHHBIX TEXHOJIOTHMii, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHUM 00pPa30oBATEJILHOIO
npouecca 1no AUCHMILINHE (MOYJII0), BKJIOYAs NepevyeHb MPOrPaMMHOro odecneyeHust

OcHOBHOE 000PYI0BAHUE:

- Komnibrotepsl

- [Ipoexrop

- OkpaH Ha TpeHoreMediumStandart
IIporpaMMHoe obecrieueHue:

- AutoCAD
- Acrobat
- Microsoft Office Professional Plus 2013 Russian
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1 Ilepeyenb popMHEpyeMbIX KOMIIETEHIHIT

Hassanue OITOII BO, | Koxa n popmynuposka komnereHun | Ko u opMyIMpoBKa HHAMKATOPA JOCTIKEHUS
COKpaIeHHOe u KOMIETEHIINU
21.03.01 «Hedrerazop | OIIK-1 : Cnocoben pemiats 3agaun, | OIIK-1.2k : ucmonbp3yeT eCTECTBEHHOHAYYHBIC M
oe JIe110» OTHOCSIIHECS K MPO(ECCHOHAIBHO €TO/Ibl ¥ MOZIENIN B TEXHUYECKHUX IPHIIOKECHUSX, B
(B-HI) I eATeIbHOCTH, IPUMEHSIST METO. BIJIENIACT KOHKPETHOE COJICPKaHUE B MPHUKIIAJHBIX

bl MOJICJIUPOBAHHSI, MATEMATHYECKO
ro aHa/n3a, eCTECTBEHHOHAYYHBIE U
O0IIenH)KEHEPHBIE 3HAHNS

3ajadgax

Komnerenmus cunraercst cOpMUPOBAHHON HaA TaHHOM 3Tarle B ClIydae, €ClIU IOTy4YeHHBIC
pe3ynbTaThl  OOy4eHHMs 10 JAMCHUIUIMHE OLEHEHBbl MOJIOKUTEIbHO (AMana3oH KpUTEpUEB
OLICHUBAHMSI PE3yJILTaTOB O0YUYEHUS «3aUTEHO», «YIOBIECTBOPUTEIBHOY, «XOPOIIO», KOTIUYHOY). B
clly4ae OTCYTCTBHS IIOJIO)KMTEIbHOW OLIEHKM KOMIIETEHIMS Ha JaHHOM JTale CYHUTaeTcs
Hec(hOPMHUPOBAHHOM.

2 Tloka3aTe/ M OLlCHNBAHUS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHH s

Komnerennus OIIK-1 «CniocobeH pemate 3a1aui, OTHOCAIIHECS K MPOo(dhecCuOHATBHOM
JESTEIbHOCTH, TPUMEHSISI METOABI MOJISTTMPOBAHMS, MATEMAaTHYECKOTO aHAIN3a,
CCTCCTBCHHOHAYYHBIC U 06H.[€I/IH)KCHepHBIC 3HAHUA»

Ta6mmma 2.1 — Kputepuu OlleHKH HHANKATOPOB TOCTHXKCHHS KOMITETEHIIUN

Pe3ynbraTel 00y4eHUs 110 JUCIUIUINHE
K T
Kox u popmynupoBka mHAMKAT - Kputepuu oneHnBanus pe3ysnbT
opa IOCTHKEHUSI KOMIIETEHIINN on - aToB 00yYeHUs
pe Pesynbrar
pe
3_
3_
Ta
Ta
OIIK-1.2k : ucnosb3yeT ecrect CdopmMupoBasiiieecs: CuCTeMar
OCHOB MaTeMaTHYECKOTO U (H3
BEHHOHAYYHBIC METOIBI U MOJIE MYECKOe 3HAHHEOCHOB MaTeMaT
MYECKOTO MOJICITHPOBAHUS THIIP
JI B TEXHUYCCKUX TPUITOKECHHS WYECKOTO U (PU3UIECKOTO MOJIE
ABJIMYECKHX MPOIECCOB JIBUKEH
X, BBIJICJIIET KOHKPETHOE COZIEP JUPOBAHUS TUAPABINICCKUX TP
151 )KAJKOCTH B TPyOaX U OTKpPHI
YKaHWE B MPHUKIIAJHBIX 3a/1a9ax OIIECCOB JBIKEHHUS YKUKOCTH B
THIX TMIOTOKAaX; BOMMPOCOB 000CHO
P 3H N Tpy0Oax M OTKPHITEIX OTOKAX; B
Banus moaenei DI’ IA anst 1By
I aH OIMpPOCOB 0OOCHOBAHUS MOJIEIIE
XMEpPHBIX MPO(UIBHBIX U [UIAHO |
1 ue N i O’ IA ast IByXMEPHBIX MPO
BBIX [IOTOKOB; YPaBHEHHH COCTO
9 (DUITBHBIX M IJIAHOBBIX TOTOKOB,
STHUSI COKAUMAEMOI KHIKOCTH, 00 .
YPaBHEHHH COCTOSIHHSI CKUMae
[Iero ypaBHEHUS YCTAHOBHBIIIE 9
MO KHJIKOCTH, OOIIET0 ypaBHE
TOCSl IBUKCHUS CKUMAEMBIX 3K
. HUS YCTAHOBHBIIETOCS JIBIKEH
HJIKOCTEH .
Ul CKUMAEMBIX JKUIKOCTEH




]

=

CH
uec

CO3/]aBaTh MOJIEIH HCCIIEAYEMO
TO TUIPaBINYECKOro Mmpolecca
U1 KOHKPETHBIX TEXHOJIOTUYEC
KHX yCJIOBHH; YCTaHABIUBATH ()
YHKIMOHAIIbHYIO CBSI3b MEXKAY
(axTopamu, 00yCIOBIUBAIOIIN
MM U3y4aeMblil poliiecc; pemar
b NIPAKTUYECKHE 331a4u QUIBTD
alluy, CBSI3aHHBIE C KOINYECTBE
HHOM OICHKOH (PUIbTPAIINH KU
JIKOCTH; OIIPEAEIIATh MaCCOBYIO
CKOpPOCTb Y MacCCOBBII pPacxon
JKUJIKOCTU

CdopmupoBasieecst cucreMar

WYeCKOe YMEHHUE CO31aBaTh MO

JIeJIA UCCIIeyEeMOr0 THAPABINY
€CKOro mpoliecca il KOHKpeTH
BIX TEXHOJIOTUYECKUX YCIIOBUH;
YCTaHABJIMBATh (PYHKIIHOHATBH

VIO CBSI3b MEXIy (hakTopamH, O
OYCIIOBIMBAIOIINMH H3Y9IaeMbI

i mpoliecc; pemarb MPakTHIecK
ue 3a1aun GUIBTPaAiH, CBsI3aH
HBIE C KOJIMYECTBEHHOU OLEHKO
i QuIbTpayy KUIKOCTH; ONpe
JIeJIITh MaCCOBYIO CKOPOCTb U M
aCCOBBIN PacXo/| )KUJKOCTH

W

aB
bI

MIPUMEHEHHS YPaBHEHUH MaTeM
aTHYECKOTO MOAETUPOBAHUS, Y
CJIOBUM, MApaMETPOB U KPUTEPU
€B MOA00Us (PU3UIECKOTO MOJIE
JIMPOBAHUS; METOJIOB yUeTa T'M]
POIMHAMHUYECKOTO HECOBEPILCH
CTBa CKBAXXWH W TPAHUI TUTaHN
; METO/IOB pacueTa HEYCTaHOB
uBIIeHcA GUABTPAIIN YIPYTOit
(coxUMaeMoii)

CcopmupoBasiieecst CHCTEMAT
MYECKOE BIIaJICHHE IPUMCHEHHUE
M ypaBHEHHH MaTeMaTH4eCKOro
MOJICJINPOBAHYS, YCIOBHH, T1ap
aMeTpPOB M KPUTEPUEB MOTOOMS
(hM3MIECKOTO0 MOIEIHPOBAHUS;
METOJIOB y4eTa THAPOUHAMIYE
CKOT'0 HECOBEPIIIEHCTBA CKBAXKHU
H Y TPaHUILl IMTaHKs; METOIOB
pacueTa HeyCTaHOBHBIIEHCS (U
JbTPalUK YIPYTrol (CKUMaeMo
i)

Tabnuira 3amosHAETCS B COOTBETCTBHM ¢ pasfeioM | Pabouel mporpamMMbl TUCIMILIAHBI

(Momyms).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Ta6mmma 3 — [lepeueHb OIIEHOYHBIX CPEACTB MO TUCIUILIAHE (MOIYIIIO)

KoHTponupyemble IIIaHupyeMbIe pe3y

KoHTponupyembie TeMbI

HaI/IMCHOBaHI/Ie OLICHOYHOI'O CpeI[CTBa nu Hp
encrapienne ero B ®OC

JIbTaTBI O6y‘{€HI/Iﬂ

JUCHUTIIIMHBI

Texymuii KOHTPOIb

IIpomexxyTounas art
TecTalus

Ounas dopma oOyueHus

PJ1 3HaHuUe : OCHOB MaTeMaTH JlaboparopHas pabo | Ox3ameH B MCbMEH
YECKOTro U (PU3HYECKOTO M Ta Hoil popme
onenupoBanus ruapasnuy | 1.1. I'mapasnnka
CCKHX TPOLIECCOB IBHIKEH [IpakTuyeckas pabo | Dx3aMeH B IHMCbMEH
sl KUIKOCTH B TpyOax u ra HOH dpopme
OTKPBITBIX TIOTOKAX; BOMP JlaGoparopHas paGo | DK3aMeH B IHCbMEH
0COB 00OCHOBaHHS MOJIEN Ta HO# hopme
eit OI'TA nnst IByXMepHBI
X TIPOMHIILHBIX U TUTAHOB
BIX IOTOKOB; ypaBHeHHIT ¢ | 1.2. Hedrerazosas ruapo
OCTOAHMS CKUMACMOM JKH | MEXaHHKa [IpaxTuyeckas pabo | DK3aMeH B HUCHMEH
JIKOCTH, OOIIEr0 ypaBHEH Ta Hoit (hopme
Wsl yCTAHOBHBIIETOCS JIBH
HKEHHUSI CKUMAEMBIX KUK
octe

P/12 VMeHue : co31aBaTh MOJIE JlaGoparopHas pabo | Dx3aMeH B MUCbMEH
JIA AICCITETyEMOTO THIPaB Ta Hoit popme
JIMYECKOTO TIPOLIECCa s
KOHKPETHbIX TEXHONOTHYE | | | Fpmpasika I[MpakTuueckas pado 3K§aMeH B ITHCHMEH
CKHX YCJIOBHIf; yCTAHABIN Ta Hoit dopme




BaTh (PyHKIMOHAIBHYIO CB
A3b MEXy (haKTopamu, o
OyCIIOBIMBAIOIIIMHI H3y4
aeMblil IIpolece; penarhb
MpaKTHYECKUE 3a1a9n Gu
JIBTPAINH, CBA3aHHEIE C K
0JINYECTBEHHOU OLICHKOMI
(unbTpauy KUIKOCTU; O
IpeseNsiTh MaCCOBYIO CKO
POCTb ¥ MacCOBBII pacxoz
KHUIKOCTH

1.2. Hedrerazosas runpo
MCXaHHKa

JlabopatopHas pado
Ta

DK3aMeH B MUChbMEH
HOH opme

INpakTHyeckas pado
Ta

DK3aMeH B ITHCbMEH
HOH (opme

P/I3

HaBbIk : npuMeHenus ypa
BHEHUII MaTeMaTHYECKOTo
MOJIETTMPOBAHUS, yCIOBHI
, TapaMeTPOB M KPUTEPHE
B TIO100HS (PH3HUECKOTO
MOJICTTMPOBAHUS; METOJIOB
ydeTa THAPOAUHAMHIUIECKO
TO HECOBEPIIEHCTBA CKBA
JKMH ¥ TPaHUIl MUTaHUS; M
€TO/I0B PacueTa HeyCTaHO
BUBILIEHcs QuibTpanuu y

1.1. 'mppaBnuka

Jla6opaTtopHas pabo
Ta

DK3aMeH B MNCHMEH
HOU opme

[IpakTrueckas padbo
Ta

DK3aMeH B MUCHMEH
HOH (opme

1.2. Hedrerazosas runpo
MexaHHKa

Jlabopatopnas pado
Ta

DK3aMeH B MUCHMEH
HOU (opme

INpakTrdeckas pado
Ta

DK3aM€eH B IUCbMEH
HOH (opme

pyroi (c:xumaemoit)

4 Onucanue Npoueaypbl OCHUBAHUS

KadecTBO CcPOpMHUPOBAaHHOCTH KOMITCTEHIIMH HAa JaHHOM JTare OICHUBACTCS 10
pe3yibraTaM TEKYIIMX W MPOMEXKYTOYHBIX aTTECTAI[Mi TPU MOMOIIM KOJUYECTBCHHOM OILICHKH,
BEIpOXKEHHOW B Oaymmax. MakcumanbHas cymma 0auioB mo auciuruiiHe (Momymoo) pasHa 100
Oamiam.

Bun yueOHOU AeATETPHOCTH OuerouHoe CpeAcTRO
IIpakTrueckue 3anstust  |JlabopaTtopHas pabora | Dk3ameH HWroro

Jlexuun 10 10
[IpakTHueckue 3aHATHS 20 20
JlabopatopHas paboTa 20 20
CamocrosTenbHas padora 10 10
IIpomexyTo4Has aTTecTanus 40 40
Hroro 40 20 40 100

Cymma GansioB, HaOpaHHBIX CTYAEHTOM IO BCEM BHJaM yueOHOM NesATeNTbHOCTH B PaMKax
JUCIUIUIMHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIIEH.

Cymma 6amnoB [ Onenka mo npomesxy

N XapakTepHCcTHKa KauyecTBa C(OOPMUPOBAHHOCTH KOMITETEHINH
TOYHOM aTTecTaIuu

10 JMCLMILINHE

CTyIeHT 1eMOHCTPHPYET COPMHPOBAHHOCTh JHUCIHILUIMHAPHBIX KOMIIETEHINH, 00
HapyKMBaeT BCECTOPOHHEE, CUCTEMaTHIeCKoe U NTy0OKoe 3HaHHe y4eOHOTro MaTep

9] 100 «3a4TeHo» / Hana, yCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JAONOJIHUTEIbHOM JIUTEPATYpOH, pe
oT 7L Ao «OTITUYHOY KOMEH/IOBAHHOMU ITPOTPaMMO, yMEET CBOOOIHO BBIMOIHSITE MPAKTHUCCKUC 3aIaHHUS,
MPEyCMOTPEHHBIC IPOTrPaMMOi, CBOOOIHO ONEPHPYET NPUOOPETCHHBIME 3HAHUSIM

U, YMEHUSIMH, IPUMEHSIET UX B CUTYaLUsAX TOBBILIEHHOHN CIOXHOCTH.
CTyneHT IEMOHCTPUPYET CHOPMUPOBAHHOCTh AUCIUILIMHAPHBIX KOMIICTCHIHIA: OC
ot 76 10 90 «3a4TeHo» / HOBHBIC 3HAHUS, YMCHUS OCBOCHBI, HO JIOITYCKAIOTCSI HE3HAYNTEIbHBIC OIINOKH, HET

«XOPOIIOY OYHOCTH, 3aTPYAHEHHS [IPU aHAJUTHYECKUX OTMEPaIsX, IEPeHOCe 3HAHUN U YMCHU

i Ha HOBBIE, HECTAaHAAPTHBIE CUTYaAllNH.




CryzmeHT 1eMOHCTpUpyeT c(hOPMUPOBAHHOCTD AUCIUILIMHAPHBIX KOMIIETEHIHUIT: B X

«3a4TeHO» / 0J1¢ KOHTPOJIBHBIX MEPONPHUITHI JOMYCKAIOTCS 3HAUYUTENbHBIE OIINOKH, TIPOSIBIISIETC
ot 61 1o 75 «YIOBJIETBOPHUTENBH sl OTCYTCTBHE OTACIbHBIX 3HAHUH, YMEHUH, HABBIKOB 110 HEKOTOPBIM JAUCHUILUIMHAPH
o» BIM KOMIIETCHIUSIM, CTYACHT UCIIBITHIBACT 3HAUUTENIBHbIE 3aTPYIHEHUS TIPH ONIEepHpP

OBaHUH 3HAHUSAMU U YMCHHUSAMMU IIPU UX IIEPEHOCE Ha HOBLIC CUTYallUH.

«HE 3a4TEHOY /
o 41 10 60 V crynenTa He ¢)OPMUPOBAHBI AUCLUIIMHAPHBIE KOMIIETEHLIUH, IPOSIBIISIETCS HEMIO

«HCYNOBJICTBOPHUTE]Ib CTaTOYHOCTH 3HaHHfI, yMeHHﬁ, HAaBBIKOB.
HO»

«HE 3a4TCHOY /
ot 0 510 40 JlucuMIuTMHAPHBIE KOMIETCHIMH HE C(HOPMHUPOBAHBL I[IpOSIBISETCS MOIHOE WM

«HCYMOBMNCTBOPUTCIE | 1yayriuecky IOJTHOE OTCYTCTBUE 3HAHMIA, YMEHUH, HABBIKOB.
HO»

S IIpuMepHBbIE OLICHOYHBbIE CPEACTBA

5.1 llpumep 3aganuii Ha 1a00pPaTOPHYIO padoTy

Jlabopamopnas paboma Nel. Hccrnedosanue guivmpayuu 6 00HOPOOHOM HANOPHOM
naacme ¢ nepemMeHHOU MOWHOCMBIO.

1. ObocHOBaHME pacyeTHON 3aBUCUMOCTH U PACUeT YACIBHOTO pacxoa MOTOKa MOA3EMHBIX
BOJI.

2. O0oCHOBaHWE pacUETHON 3aBUCHMOCTH W pPAacyeT Mbe30METPUUYCCKHX HAIOpPOB IS
BBIOPAaHHBIX CTBOPOB BOJJOHOCHOTO IIJIACTa.

3. Iloctpoenue rpaduka U3MEHEHHUs MbE30METPHUUYECKOTO HATopa s 3aJaHHOTO y4acTKa
MIOTOKA TTOI3€MHBIX BO/I.

Jlabopamopnas paboma Nel. Hccrneoosanue gurvmpayuu 6 00HOPOOHOM 0E€3HANOPHOM
naacme Ha 2opU3OHMAILHOM 8000VHODE.

1. ObocHOBaHME pacyeTHON 3aBUCUMOCTH M PACUeT YCIBHOTO pacxoia MOTOKa MOA3EMHBIX
BO/I.

2. O0oCHOBaHWE pacUETHON 3aBUCHMOCTH W pPAacyeT Mbe30METPUUYECKHX HAIOpPOB IS
BBIOPAaHHBIX CTBOPOB BOJJOHOCHOTO IIJIACTa.

3. Iloctpoenue rpaduka U3MEHEHUs MbE30METPUUYECKOTO HAropa s 3aJlaHHOTO y4acTKa
MIOTOKA TTOI3€MHBIX BO/I.

Kpamxue memoouueckue ykazanus

Pe3ynbraThl, TMONMy4YeHHBIE B XOJ€ BBINOJHEHHS J1a0OPATOPHBIX pabOT JOIKHBI OBITh
oopmitens! B Bune ordera. CTyJeHTOM JTOJDKHBI OBITH MOATOTOBIICHBI OTBETHI Ha KOHTPOJIbHBIC
BONPOCHI MO TeMaM JIabopaTopHBIX paboT. B mabopaTopHbIX paboTax OCBAaMBAIOTCS HABBIKH,
KOTOpBIE HEOOXOAMMBI, YTOOBI Ka9eCTBEHHO BBIITOJHUTH KEWC M 3aT€M HCIIOJIB30BaTh 3TH HABBIKU
IPY BBITIOJIHEHUHU CTYJCHYECKHUX PadOoT, a 3aTeM U B MPO(ECCHOHANBEHOMN IS TETBHOCTH.

IlIxana oyenku

Bannsl o pesynsT
Ne aTtaMm uToroBoi o |Onucanue
€HKH
OO0yyaromuiics MoKa3pIBacT BEICOKMI yPOBEHB 3HAHUI IIPH BBHITIOJIHEHHUH J1a0
OTIMYHO 20
OpaTopHBIX paboT
XODOLIO 18 OOyuarommuiics MoKa3pIBacT XOPOLIMI yPOBEHb 3HAHHUHU NPHU BBINOIHEHUH J1a
P 00paTOpHBIX paboT
OO0yuaromuiics NOKa3bIBaeT CPEIHNUN YPOBEHb 3HAHUH MPH BBIIIOJHEHUH J1a0
YAOBJIETBOPUTENBHO 15
OpaTopHBIX paboT
10X0 12 OO0yuaromuiics HOKa3bIBaeT HU3KUI ypOBEHb 3HAHUI MPU BBHIIIOIHEHUN J1a00
paTopHBIX PaboT
OO6yyaromuiicst He IPOAEMOHCTPHPOBAI 3HAHUH 110 TeME MPH BHITOTHEHUH
HEYOBJIETBOPUTEIEHO 0
n1a00paTopHBIX paboT

5.2 IIpumepsl 3a1aHUI 151 BHINOJHEHHUS MPAKTHYECKUX padoT

3anamue 1. Quszuueckue ceoricmea HcUOKOCmell U 2a308.
1. 3HaKOMCTBO C BEIMYMHAMH, XapaKTEPU3YIOUUMHU (PU3NYECKHE CBOMCTBA YKMIKOCTEH U



ra3oB: IJIOTHOCTb, TEMIIEPATYPHOE PACIIUPEHUE, COKUMAEMOCTh U BSI3KOCTb JKUJKOCTH

2. Pemienne 3agad 1O ONPEACIEHUIO IUIOTHOCTH CMECH HECKOJBKUX KUJKOCTEH,
YBEIMUYEHUIO 00beMa JKUAKOCTH TPU €€ HarpeBaHHUU, YMEHBIICHHI0O O0bEMa JKUIKOCTH MpH
yBCJII/I‘-ICHI/II/I JaBJICHUA, onpe;[eneHHe BCJIMYMUHBI CUJIBI JKUIKOCTHOT' O TpeHI/ISI.

2.1. Onpenenuts MIOTHOCTh CMECH JKUJIKOCTEH, UMEIOIIEH CIIEIYIOINI MacCOBBIM COCTAB:

kepocuHa — 30 %, ma3yta — 70%, eciu mIO0THOCTH KepocuHa p,=790 Kr/M>, a MasyTa py=200 Kr/no.

3anamue 2. T'uopocmamuueckoe Oaénenue. Cuna 0agneHus HCUOKOCMU HA NIOCKUE U
KPUBOIUHEUHbIE NOGEPXHOCTIU.

1. 3HaKOMCTBO C ypaBHEHHUSAMHM ISl ONIPEACIICHUS CUJIbl JaBICHUS KMIKOCTH Ha IJIOCKUE U
KPUBOJIMHENHBIE CTEHKU PE3EPBYApOB, C MIOHATUEM TEJIA 1aBJICHUS.

2. PemeHune 3amad 1O ONPEACNICHUIO CHWIBl JIABJICHMS JKUJIKOCTHM Ha IUIOCKHE U
KPUBOJMHENHBIE TOBEPXHOCTH.

2.1. OnpenenuTh cUily JaBJI€HHS BOJBI Ha JI€Tallb, UMEIOLIYI0 (OpPMY YETBEPTH KPYTOBOI'O
uunuHApa paanyca =0,5 m. Haiitu yron, moa koTopom 3Ta cuijia HalmpaBjieHa K rOpu3oHTY. Pacuer
BECTH HA €IMHULLY ILIMPUHBI KOHCTPYKLUHU. BeicoTa KoHCTpyKInu H=5 M.

3anamue 3. VYpaeumenue nepaspvienocmu. Ypaeumenue J[. Bepnynnu ons nomoxa ea3xou
HeCHCUMAEMOU HCUOKOCTU.

1. 3HaKOMCTBO C 3aKOHAMHU HEPA3PBIBHOCTU U COXPAHCHUS IHEPTUU JBIKYIICHCS KUIAKOCTH
IIPU YCTAaHOBUBILIEMCS €€ JIBUKEHUH.

2. Pemienue 3aa4 1o ONpeaeIeHUIO TOJHOM YHEPTUU MTOTOKA U €€ COCTABIISIOIIMX.

2.1. Ompenenuth HamNpaBJIICHUE [BIXKCHHUS pPEATbHOMW KUIKOCTH U BHJI MECTHOTO
COMPOTHUBIICHUSI B HAKIIOHHOM TPyOOMpOBO/Ie MPHU CIAEAYIOIIUX UCXOTHBIX JAHHBIX: Fe€0/Ie3nYecKas
OTMETKa ceueHuil z|= 2 M, z,= 6 M; MaHoMeTpuueckoe aasnenue p = 0,1 Mlla, p,= 0,05 MIla;

nuamerpsl TpyOomposona d;= 200 mm, dy= 120 MM; pacxon >KHUAKOCTH Q=3*107 wm/c;

KAHEMAaTHIeCKHid KO3 PHUIUEHT BA3KOCTH KuAKOCTH 10* 1076 m%/c.

3auamue 4. Pexxcumbl 08UdNCEHUS HCUOKOCMU.

1. 3HAKOMCTBO C JIAMHHApHBIM M TYpOYJEHTHBIM PEKUMAMU JIBIKECHUS KHUIKOCTH.
MeTtonamu onpeneneHus peXKUMOB IBUKEHUS KUJKOCTH.

2. Pemienue 3a/1a4 Mo OIpeneieHuo yucia PeifHombaca, KpUTHYECKO CKOPOCTH U PeKUMa
JIBUKEHUS )KUJIKOCTH.

2.1. Onpenenure npeaeabHOE 3HAUCHUE CKOPOCTH BOJBI B TPYyOOIPOBOJAX TEIUIOBOM CETH

npu Temmeparype 150 °C, aGcommoTHast mepoxoBatocTs Tpy6 k=5 107 .

3anamue 5. Pacuem nomepv nanopa u 0asieHus Ha npeoooieHue CUl mpeHus.

1. 3HakoMCTBO ¢ ypaBHeHHEM Jlapcu Al onpeaeneHus NoTeph Haropa Mo JJIHHE TpyOsl U
MOTEPb AaBJICHHSI, COOTBETCTBYIOIIUX MOTEPSM HAIopa.

2. Pemenue 3a1a4 Ha ompe/iesieHrne oTeph HAalopa U AaBlIEHUs 10 JUTMHE TPyOOIpOBOAA.

2.1. HaiitTu motepu Hamopa MO AJMHE NpPHU ABMXKEHUHM BoIbl ¢ TeMmieparypoi t=50°C B
[IEJTbHOCBAPHOM CTAJIBHOW TpyOe, ObIBIIIEH B yMOTPEOJICHHH, ¢ BHYTPeHHUM auamerpom d=0,5 M.
Pacxon Bonxer Q=0,60 m3/c. Anuna tpy6st 1=500 m.

3ansamue 6. Pacuem nomeps nanopa u 0agnenus Ha npeoooeHue MeCmubIX 2UOPABIULECKUX
CONPOMuUBIeHULL.

1. 3HaKOMCTBO ¢ MECTHBIMU THIPABINUYECKUMHU CONPOTUBICHUSAMHU U ypaBHeHUEeM BeiicOaxa
JUTSL OTIPENIEIICHUS TIOTEPh HAIOpa Ha yYaCTKaX MECTHBIX THAPABINICCKUX CONPOTHBICHHM.

2. Pemienue 3amau Juis onpeaeneHus] MOTeph HAmopa W JaBJCHHs B KpaHe, B KOJICHE, MpH
PE3KOM pacUIMPEHUH U PE3KOM CY)KEHUH TOTOKA.

2.1. Onpenenuts NOTEPH HAMIOPA U THAPABIMYECKUN YKIOH MPH MO1a4€ BOJbI CO CKOPOCTHIO
v = 0,2 M/c yepe3 yMEpPEHHO 3apKaBJICHHYIO CTalIbHYIO TpyOKy auamerpoM d = 50 MM u anmuHo# 1 =
60 m npu Temnepatype Boasl 10 °C.

3anamue 7. I'uopasnuueckuii pacuem npocmsix mpyoonpogooos.

1. 3HaKOMCTBO C OCHOBHBIMHM 33/layaMH TI0 THJIPAaBIMYECKOMY pacyeTy IpOCTOro
TpyOompoBoja.

2. Pemrenue 3a1a4 1o onpee’eHuio IPOMyCKHON CIIOCOOHOCTH TPyOONpoBoa, MOTPeOHOTO



Haropa u noadopy AuaMeTpa TpyOsl.

2.1. Haiitu nanop H (mampumep, BeicoTy H BononamopHoi OamrHu), eciu mo Tpyoe
muameTpoMm d =50 MM u anuHON 1=75 M HeoOxoaumo nepenats pacxof Boiabl Q=3,5 n/c. TpyOsr
HOBBIE, CTaNIbHBIC, K, = 0,06 MM, cyMMa Bcex K03(h(UIIMEHTOB MECTHBIX CONPOTUBIICHUN paBHa 3,8,
T.e 2{ = 3,8.

3anamue 8. Pacuem enuuunvl nogvluleHus 0agienus npu 2UuopasIuieckom yoape ¢ mpyoax.

1. 3HaKOMCTBO C SBJIEHHEM THApPABIMYECKOro yaapa B TpyOax, ypaBHeHuem H.E.
JKyKkoBCKOTO 171l ONpENENICHUs] CKOPOCTU PACHPOCTPAHEHUS YAApHOM BOJHBI U BEITUYUHBI
MTOBBIIICHHSI TaBJICHUSI IPY THAPABINYECKOM yaape

2. Pemenue 3a1a4 mo onpeaeneHuo CKOPOCTH PaCIpOCTPAHEHHS YIAPHOI BOJTHBI.

3. Pacuer BenmuUMHBI MOBBIIICHUS AABICHUS TIPU THAPABIMUECKOM yaape.

3.1. LleHTpanpHbIii Hacoc MepeKkayuBaeT HEPTh C KUHEMATHUYECKUM KO3 UIIHEHTOM
Bs13KOCTH 3,5%107> M2/C 10 rOpH30HTANTEHOMY TpyGOIpoBOY uTHHON 100 M, mramerpom 200 MM 1
pacxogom 10 n/c. Ilocne BhIKIIOUEHHS LIEHTPOOEKHOTO HAacoca JIaBJICHHUS Ha BXOJ€ B HACOC U Ha
BBIXOJIE U3 TpyOompoBoa ymaino 10 arMocheproro. [TotepssMmu Haropa B HaCOCE U CKUMACMOCTBIO
He(t npenebpeub. HaliT 3aK0H M3MEHEHHSI CKOPOCTH KUAKOCTH B TPyOOIIPOBOJIE.

3auamue 9. Pacuem omeepcmutl u HAcadox npu NOCMOAHHOM HANope.

1. 3HaKOMCTBO ¢ BHJIaMHU HACaJOK U UX HAa3HAYECHUEM, C PACUETHBIMH YPABHECHUSIMHU JJIsi
OTpeieNIeHUs] Pacxo/ia )KUIKOCTH, BHITEKAIOIIEH uepe3 OTBEPCTHE WU HACAIOK.

2. Pemenue 3agady 1Mo OMNPEACNICHUIO pPacxo/la M CKOPOCTHM MCTEUEHHUS KUAKOCTH W3
OTBEPCTHS M HACaJKa U 0 OMPEICIICHUIO BaKyyMa BHYTPH HacaJIKa.

2.1. Onpenenuth BpeMsi OMOPOXKHEHHSI IUCTEPHBI C Ma3yTOM MpU CIEAYIOIIUX JAHHBIX:
00beM mazyTa B muctepue V = 50 M3; IuaMeTp nucTepHsl D = 2,8 M; muaMeTp CIMBHOTO MaTtpyoOka
d = 0,1 M; kuHeMaTu4ecKas BI3KOCTh Ma3zyTa v = 0,69-10'4 M2/c.

Kpamkue memoouueckue ykazanus

Jns Toro, 4YTOOBI TMOATOTOBUTHCA K TPAKTHUYECKOMY 3aHATHIO, CHadamda Ccleayer
03HAKOMUTBCSI C COOTBETCTBYIOIIMM TEKCTOM ydeOHuKa (Jiekiuu). [loaroroBka K mpakTUYECKOMY
3aHATHUIO HAYMHAETCS T0JIE W3YYEHUs 3aJaHus M 1M0oAOOpa COOTBETCTBYIOIIMX JIUTEPATYpPHI U
HOPMATHBHBIX MCTOYHUKOB. PaboTa ¢ nurepaTrypoil MOMKET COCTOSTh M3 TPEX ITANOB - YTCHHUE,
KOHCTICKTUPOBAaHUE W 3aKIIOUMTEIBbHOE 0000IIeHne cyTd uizydaemoil pabotel. [loaroroBka
MPAKTUYECKUM 3aHITHSIM, MOAPa3yMEBAeT AaKTHUBHOE HCIOJIB30BaHUE CIPABOYHON JHUTEPaTyphl
(SHLUKIIOTIEIUH, CIIoOBapel, aibO0OMOB CXeM W JIp.) W TEPUOJAMYECKUX W3AaHui. Bramenue
MOHSITUMHBIM arapaToM U3y4aeMoro Kypca sSBISETCs] HE0OX0AUMOCTBIO.

Illkana oyenxu

Bast o pe3ynst
Ne araM UTOrosoi or |Onucanne
€HKH
OOy4aromuiics MOKa3pIBaeT BEICOKUI yPOBEHB 3HAHUN IIPH BBHITOIHEHHUH 33
OTJINYHO 40 .
aHnit
OOy4aromuiics MoKa3pIBacT XOPOLIMI yPOBEHb 3HAHHUHU NPHU BHITOIHEHHUH 331
X0pouIo 35 o
aHuit
OO0yy4aromuiics MoKa3bpIBaeT CPEAHUN YPOBEHb 3HAHUH IPH BHIIIOJIHEHHUH 3a]1a
YZOBICTBOPUTEILHO 30 Yy P P P
HUH
- 25 OO0yuaromuics NOKa3bIBACT HU3KUI yPOBEHb 3HAHUH NP BBITIOJIHEHUN
3aJaHuil
OOyyaromuiicst He TPOAEMOHCTPHPOBAI 3HAHUIA 110 TEME MPH BHIMOTHEHUH 3
HEYAOBJICTBOPUTEIHHO 0 ananuii

5.3 Bonpocsl K 3K3aMeHy

KakoBbl OCHOBHBIE (PU3HUECKUE CBOHCTBA KHUJIKOCTU?

YTo HaXOAUTCS IO OCHOBHOMY YPAaBHEHMIO TUAPOCTATUKU?

3. Kakyto ¢popMy nprHUMAeT HOBEPXHOCTh PAaBHOTO JABJICHHS IIPH BPAILEHUH KHUJIKOCTH
BMECTE C COCYJIOM BOKPYT BEPTHKAJIBHON OCH C IIOCTOSIHHOM YIJIOBOM CKOPOCTHIO?

N —



4. Kak BiusieT pocT CKOPOCTH MOTOKa Ha uucio PeitHonbaca?
5. Kaxum npubopom onpenensiercs HaualbHOE HaIlPsDKEHUE caABUra’?
6. Mexay KakiMMH BeTMYMHAMH yCTaHABIUBAIOT CBA3b N PepeHInaibHbIe ypaBHEHHS
JIBIDKEHUSI MJI€aTTbHOM KUAKOCTH Ditepa?
7. Ot 4ero 3aBUCHT YHCIICHHOE 3HaYeHHE K03 dunmenta Kopuonmca?
8. Ilorepu maBneHHs, 3aBUCSIINE OT TPEHUS KTIKOCTH O CTEHKH TPyOOIpOBOJa.
9. Kakoe naBneHue usmepsieT MaHOMETp?
0. TIpu kakoM pekuMe ABMKEHUS KHUIKOCTU B TPyOOIIPOBO/IE MyIbCAllUi 1aBICHUN U
CKOPOCTEH HE MTPOUCXOIUT?
11. Yem xapakTepu3yroTcsi HETEra30HOCHBIE CUCTEMBI?
12. Kakas Benu4ynHa BbIpakaeT OTHOIIEHHE 00BhEMa mop obpasia k 00sEMyY camoro oopasma?
13. Kakwue 3ak0HBI (PUIBTPALIUN CYIIECTBYIOT?
14. Tlo kakoMy 3aKOHY paclpeesieTCs JaBIeHUE MPU GUIbTPAIIUN CKUMAEMOM YKHIKOCTH?
15. Knaccudukamus GpuiabTpariMoHHbIX TOTOKOB.
16. Ot uero 3aBucHut aedouT?
17. Tlo xakoMy 3aKOHY pacIpenessieTcs JaBjIeHHe MPU PUIbTPAllMi HeCKIUMAEMON KUIKOCTH?
18. KaxoBa pa3zmMepHOCTb NOPUCTOCTH?
19. Buael mIockux AByMEPHBIX OTOKOB.
20. Yrto moHuUMaeTCs MoJ TEPMUHOM «TpEIIMHOBATas cpeaay?
Kpamkue memoouueckue ykazanus
DK3aMeH B MHChbMEHHON (popMe MPOBOAUTCS KaK KOHTPOJIb 3HAHUH, KOTOPHIMH OOJagacT
CTYJEHT, Ha TEMbI, CBS3aHHBIC C N3y4aeMOW JUCIUIUIMHON, paCCUMTaHHBIN Ha BBIACHEHHE 00bEeMa
3HaHUU CTyIAEHTa [0 ONPEICICHHOMY pa3lieny, TeMme, IpodjiemMe U T.II. YPOBEHb YCBOEHUS
MaTepuaga MpOBEpsieTcs TMOCPEICTBOM OLIEHMBAaHUS IOJHOTHI OTBETAa CTYIACHTAa IO pas3jaeiam
JUCLUIUINHBL B COOTBETCTBUU C KOHTPOJIBHBIMU BOIIPOCAMH.
IlIxana oyenku

banns! no pe3ynbt
Ne aTaMm UTOroBoi o |Onucanue
CHKH
OO0yuaromuiics HOKa3bIBaeT BHICOKUI yPOBEHb 3HAHUH MPH BHIIIOTHEHUH 331
OTJINYHO 20 .
aHuH
OO0yuaromuiics HOKa3bIBaeT XOPOIIUH yPOBEHb 3HAHUH NP BBHITIOIHEHNH 32
XOPOILO 18 "
AaHUU
OOy4Jaromuiics MOKa3pIBacT CPEAHMH YPOBEHb 3HAHUH IPH BHIIIOIHEHHUH 3312
YIOBIETBOPUTEIHHO 15 Y P P P
HUI
10XO 12 OOy4aromuiicst MoKa3pIBacT HU3KUH YPOBEHb 3HAHUH IPH BBHITIOTHEHUN
3aJjaHui
OO0yyaromuiicst He IPOAEMOHCTPHPOBAJ 3HAHUH 110 TEME MPH BHIOIHEHUH 3
HEYIOBIETBOPUTEIHHO 0 aanmii




KJ/IIOYU K OHEHOYHbIM MATEPUAJIAM 10O JUCHUIIVIMHE

«'NIAPABJIMKA U HE®TEI'A3OBASA TN IPOMEXAHUKA»

5. IlpumepHbIe OLIEHOYHBIE CPeACTBA

5.1. Ilpumep 3aganuii Ha J1aDOpPaTOPHYIO padoTy

Jlabopamopnas paboma Nel. Hccrnedosanue guivmpayuu 6 0OHOPOOHOM HANOPHOM
niacme ¢ nepemenHou MOUHOCMbIO.

Xox paboTsl:

1. [Tepen Ha"YamoM MPOBEICHUS OMBITOB HEOOXOIMMO HAJIUTH BOJLy B cocyZ MapHoTTa.

2. Beruncnsiercs miomaas GuIbTpaluu no Gopmyre:

F=Z_
4

rae d — auametp TpyOBI, M;

3. Ilpu 3akpeiToM KpaHuke /| BO Bcex NIbE30METpax YCTaHABIMBACTCA OJUHAKOBBIN
(cratnueckuil) ypoBeHs 1-1.

OtkpeiTueM kpaHuka J| ycTaHaBIMBaeTcs OIPENETICHHBIM PpEeXUM YCTaHOBUBIIEHCS
¢unbTpanuu. Pexum paboThl cuuTaeTCcsl YyCTAaHOBUBILEMCS, ITOCJIE TOTO KaK MOJIOKEHNE YPOBHS
KHMJIKOCTH B TpyOKax — be30MeTpax NepecTaHyT U3MEHSThCA.

4. B MepHBI UWIMHAP OTOMpaeTcs ONpeleNeHHbII 00beM KHMIKOCTH IpH
ycTaHOBHBILEHCS QuIbTpamuu, BpeMsi 0TO0pa GUKCUPYETCsI CEKYHIOMEPOM.

5. OnbITEI TPOU3BOJATCS AJISL TPEX PEKUMOB. Pe3yIbTaThl OMBITOB 3aHOCATCS B TaOJIHILY.

Ne BricoTa cTonba JKUIKOCTH B IIbE30METPax, M
Vv, M t, c
OTIBITA h, h, hs hy hs he h;
1.
2.
3.

6. PacCuMTHIBAIOTCS JAaBJICHUS B IIbE30METPAX M0 hopMyIie:
P =gph,
rae P, — naBnenue B nbezomerpe, Mlla;
g — yCKOpeHHe cBOOOJHOro majaenus, M/c’ (g=9,81 m/c?);
0 - IIOTHOCTh XHUAKOCTH, KI/M° (171 Boasl p=1000 kr/m’);
h; — BeIcOTa CTOJI0A )KUAKOCTH B IIHE30METPE, M.

7. Ctpourtcs rpaduk pacrnpesiesieHus AaBJICHUs.



Ha rpaduke ToukamMu HaHOCSTCS 3HAYCHMS JABICHUH JUISI M3BECTHBIX PACCTOSHHUMA OT
BXO0/J1a B MOJIEJNb JUIsl K&XKJI0T0 IbE30METpa.

Ecnu nopucras cpena uneainbHO OAHOPOJHA U PEKUM (PUIBTPALlMU YCTaHOBUBILEHCS, TO
BCE SKCIIEPUMEHTAIIbHBIE TOUYKH ITPOMEXYTOUHBIX 3HAUEHUH JaBJIEHUH MONagyT Ha MPSIMYIO.

I'padux cTpouTcs 1 BceX peKUMOB.

8. Onpenensercs rpaJueHT JABICHUS Ha BCEM YYacTKE M AHAJOTHYHO OIPEAEISIOTCS
IpaJUeHThl JaBJICHUN Ha KaXKIOM Y4acTKe MEXAy Mbe3oMeTpaMu. Eciu BBINOMHAIOTCS YCIOBUS
MYHKTa 7, TO TPaJUeHT AaBJIeHUs OyJeT BETMUYMHOMN MMOCTOSHHOM JUIsl JAaHHOTO peXHMa.

9. Onpenensiercs AEOUT KHUJIKOCTU ISl KAXKJIOTO U3 TPEX PEKUMOB.

10. Onpenensercs: CKOPOCTh (PHIBTPAIIMU T KAKIOTO U3 TPEX PEIKUMOB.

11. Ctpoutcs rpaguk 3aBUCUMOCTH CKOPOCTH (GUIIBTPALIMH OT TPaIuE€HTA 1aBJICHUS:

d=f '{g} )
L

Kaxmass Touka Ha rpaduke COOTBETCTBYET OJHOMY YCTAaHOBUBIIEMYCS PEXKHUMY
bunbTpanuu.

12. Onpenensiercss KOAPHUIUEHT TPOHULIAEMOCTH OPUCTON cpesibl (MO/ENH IJIacTa) 1o
JTAHHBIM Ka)KJI0TO OIIBITA U CpeHee 3HAYCHHE ero Mo pe3ybTaraM Tpex onbiToB. KoadduuneHnt
npoHunaemMoctu onpeaenuTs B CH 1 cMemaHHol cucteme.

Jlabopamopnas paboma Ne2. Hccnedosanue punompayuu 8 00HOPOOHOM OEe3HANOPHOM
naacme Ha 2OPU30OHMAILHOM 8000YHODe.

XoJ paboTh:

1. Ilepen HayasioM IPOBEJEHMS ONBITOB HEOOXOIMMO HAJIUTh BOAY B cocyl Mapuotra.
[Ipu 3akpbeiToM KpaHuke J| ycTaHaBIMBaeTCsl CTATUYECKUH YPOBEHb JKHUIKOCTH BO BCEX
ckBakuHax (he).

2. OtkpeiTueM kpanuka /| u3 ckBaxuabsl Cl orOupaercss >KUAKOCTh INPH YeThIpex
pa3IMuYHBbIX YCTAaHOBUBIIMXCS pekuMmax. Ha kaXnoMm yCTaHOBHMBIIEMCS DPEKUME 3aMEpPSIFOTCS
00beM OTOOpaHHOW XKUAKOCTH V, BpeMsl €ro HCTEYeHHsI t C IMOMOIIBI0 €MKOCTH (MEpPHOTO
mwimHApa) Ll M cekyHaomepa; ONpeNensioTcss OUHAMHUYecKHe YpOBHU h, >XuakocTu B
no6siBatonieii ckpaxune C1 ckBaxkuHax nbe3omerpax 12, 113...I17.

[lepBBlii yCTaHOBMBIIMICS PEXUM OTOOpA JKUIKOCTH IPOM3BOAUTCSA IpH Hauboiee
BBICOKOM JIMHAMUYECKOM YpPOBHE M, CJI€JOBaTelbHO, HauMeHblleM aedute. [Ipu mocnenyromumx
TPEeX YCTaHOBUBLIMXCS PEXHMMax JWHAMHUYECKUI YPOBEHb KaX/bli pa3 MOHMXKAETCS IMyTeM
JIOTIOJTHUTEIBHOTO KpaHuka JI.

JlanHbIe U3MepEeHU 3aHOCATCS B TAOUILY.



3a Hayajao oTcucTa YPOBHA B MbE30OMCTPAX MPUHATO IMOJIOKCHUC CTATUICCKOI'0 YPOBHS B

Hux. [loaromy akTuueckoe 3HaUCHUE TUHAMUYECKOTO YPOBHS PacCUUTHIBACTCS 1O opMyIe:

h, =h, +h,

b

rae hy - mokasaHus Mbe30MeTpa, M.
3. Ompenensiercst nebutr Q ckBaxkuHbl Cl Ha KaXJI0M pEXHME M BBIYMCIACTCS HAIOP

(BeICOTa CTOJIOA KUAKOCTH) h; B KaXK/I011 CKBa)KHHE:

h, = H-h,,

2

rne H — riyOuna 3aneranus miacra, Mm;
hgi — TMHAMHUYeCKHii ypPOBEHB B 1-0M CKBa)KUHE, M.

PaccuunThiBatoTcs (haKTHUECKME 3HAUYEHUS JaBJICHUN B TOUKAX IUIACTa, TJ€ PACIOI0KEHBI
CKBa)XHHBI.

Teoperuueckne 3HaYeHMs MAaBICHUH B TeX jK€ TOUYKax BbuucisAtorcsa. [lomyueHHble
JTAaHHBIE 3aHOCATCS B TaOJIHUILY.

4. Tlo pesymbraraM pacueToB CTPOHUTCS TpaduK pacnpenenceHus nasieHus P=P(r) B
KpPYTrOBOM IJIacTe JUIs KaKJ0T0 U3 4 YCTAaHOBUBIIUXCS PEXUMOB (PUIIBTPALIUH.

Heo6xonumo caenaTh BBIBOJBI O XapaKTepe paclpeaeeHns JaBleHus B IUIacTe, a TaKxKe
B COOTBETCTBUM (DAKTUYECKUX U TEOPETUUECKUX 3HAUYCHUN JABICHUS B TbE30METPAX.

5. B umensx wuccienoBaHUs CKBa)XMHBI TP YCTAaHOBUBILEMCS peXUME (METOIOM
YCTaHOBUBILIUXCSI OTOOPOB MJIM MPOOHBIX OTKA4Y€K), CyTh KOTOPOTO CBOJUTCS K YCTaHOBJICHHIO
3aBUCUMOCTH MEXAy IeOMTOM CKBaXXMHbI (Q M BeJMYMHOM ero 3aboifHoro maenenus P. mnm

BEJIMYUHOM TIepenaia:
AP=P, - P,

MEX/y IUIaCTOBBIM U 3a00HBIM JaBJICHHEM MpPHU YCTAHOBMBIIMXCS PEKHMMax HKCIUTyaTaluH,
CTPOSITCSI HHAMKATOPHBIE AHarpaMMbl — rpaduku 3aBucumocteit. Q=f(P.) umu Q = f (AP).

6. OmpenensieTcss TUAPONPOBOAHOCTh IUIACTa M 3HAa4YeHHE cpeaHero ko3dduumenra
MIPOHMIIAEMOCTH IIJIacTa JABYMs CrIocoO6aMu: 1o K03(ppuimeHTy npogyKTUBHOCTH CKBAXXKUHBI U U3
¢dopmyibl [Jromron. [losrydyeHHble pe3ynbTaThl 3aHOCATCS B TAOIHILY.

PGSYJ'IBTaTI)I HCCICA0BAaHNA CKBAXXWHBI TP YCTAHOBUBIINXCA PEXHUMAX SKCIITyaTalluH.

5.2. Ilpumepsl 3a5aHMi I BBINOJHEHHS IPAKTHYECKHUX PadoT.
3anamue 1. Quszuueckue ceoricmea Hcuoxocmel U 2a308.

Ortset: 863,9 kr/m’.



3anamue 2. I'uopocmamuueckoe Oaenenue. Cuna 0agneHus HCUOKOCMU HA NIOCKUE U

KpuGOﬂuHeﬁHble Nno6EPpXHOCMU.

Ortset: P=3,31*10* H; 0=44°7"

3auamue 3. VYpasnenue nepaspvisHocmu. Ypasnenue []. Bepuynnu ona nomoka 6s13Kol

HeCHCUMAEMOLL HCUOKOCTIU.

Otser: Tak xak E>E,, macino aBmkercs oT ceueHud 1-1 Kk cedeHUo 2-2, a MECTHOE

COIIPOTUBJICHHUEC HA3bIBACTCA BHEC3AITHBIM CYXKCHUEM IMOTOKA.

361H}1m1/l€ 4. Peowcumui OeuofceHuﬂ DfCMaKOCWll/l.
Ortser: 0,23 M/c
3ansmue 5. Pacuem nomeps nanopa u 0asienus Ha nPeoooieHue Cuil mpeHusl.

Otser: 69,4 xI1a.

3ausmue 6. Pacuem nomepsb Hanopa u oasnenus Ha npeOOOﬂeHue MECNIHbIX

2UOPABNUYECKUX CONPOMUBTEHUI.

Ortser: 0,00138 M/Mm.
3anamue 7. I'uopasnuueckuii pacuem npocmsix mpyoonpoeooos.
OTBeT: 6,4 M.

3anamue 8. Pacuem eenuuumvbl NO8bluleHUs OAGNEeHUs NPU 2UOPABIUYECKOM Yyoape 8

mpyoax.

A SR S

Orser: 0,318 m/c.
3ansamue 9. Pacuem omeepcmutl u HACA0OK NPU NOCMOSIHHOM HANOpe.

Otset: 2180 c.

5.3. Jk3amMeH B mucbMeHHOI opme

TekyuecThb U BA3KOCTb.

[laBnenue.

[TapaGomona BpameHus.
VBenunuuBaet unuciio PeitHosnbaca.
U-o0pa3HbsiM

CKopoCTh, KOOpJUHATA, TNIOTHOCTD.
Pexxum Teuenns.

[Torepu o nune.

M36kITOYHOE.

10. JlaMuHapHBIN pexum.

11. 'myOuHOM CKBaXUHBI, HEPTEOTIAUCH.



12.
13.
14.
15.
16.
17.
18.
19.
20.

ITopucrocTs.

JIMHENWHBIN U HETMHEWHBIH.

Henuneitnplil 3aK0H.

OnHoMepHBIE, IBYXMEpHBIE, TPEXMEPHBIE.
Bpemenn, kommyecTBa MpoIyKTa.
JIMHEHBIN 3aKO0H.

bespaszmepnasi.

[TnaHOBBIN 1 TPOPUITHHBIN.

TBEpnoe Teno, coneprrallee TPEeIUHbI
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