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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

HGHBIO OCBOCHHA AUCHUIINHBI ABJIACTCA U3YUCHUC OCHOBHBIX q)HBI/I‘IeCKI/IX SIBJICHUU U mponeccoB
IMOKOAIMUXCA U ABUKYIITUXCA )KI/I,Z[KOCTGI‘/JI U ra3os, Ba)XKHEUIIINX 3aKOHOB TUAPOCTATUKH U TUAPOJUHAMUKH,
OCHOBHBbIX 3aKOHOB HOIIO6I/I$I U TUAPABINYCCKOI0 MOJACINPOBaHU.

3ajavell TUCIUTIIIMHEI SIBJISETCST 00€CTIeUeHUE CTYACHTOB HEOOXOIMMBIM 00bEMOM TEOPETUUYECKHUX U
MIPaKTUYECKUX HABBIKOB, KOTOPHIE, C OJTHON CTOPOHBI, SBJISTFOTCS OCHOBOM ISl psijia TUCITUTIINH
CIEIUATILHOCTH, a C JPYT'OM CTOPOHBI, TO3BOJISIFOT UCITOJIB30BATh METO/Ibl MEXaHUKH YKUIKOCTH U Ta3a JJis
pelIeHUs] KOHKPETHBIX 3a7a4 B 00JIACTH CTPOUTEIIHCTBRA.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 M CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIN U

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHI U

[Tnanupyemsble pe3yabTaTbl O0yUeHUS O
JTUCIUIUINHE, 00eCTIeYnBaIOIIUE TOCTHKEHNE
IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT

OIIK-1 CniocobeH cTaBUTh
U peliaTh HHKECHEPHBIC U
HAYYHO-TEXHUUYCCKHUEC
3anmaun B chepe cBoei
po(hecCHOHATTLHOM
JCSITEIbHOCTH U HOBBIX
MEKTUCIUTUTHHAPHBIX
HaIlpaBJICHUN C
UCIIOJIb30BaHUEM
€CTeCTBEHHOHAYYHBIX,
MaTeMaTHYECKUX U
TEXHOJIOTUYECKUX
MOJICIICH;

OIIK-1.4 Ilpencrasnser
bu3nuecKkuil (XUMHUECKUIT)
npoiiecc (sSBJICHUE),
IIPOTEKAIOLIUI Ha 00BEKTE
npodeCCHOHAILHON
NeSITeIbHOCTH, B BUJIC
ypaBHEHUsA(H)

3HaeT

OcCHOBHBIE 3aBUCUMOCTH MEXaHUKH JKUIKOCTH
urasa

yMmeer

[TpumensTh HyHKIMOHATBHBIE 3aBHCUMOCTH
BJIaJeeT

Meroaukamu pacuera

OIIK-1 CnocobeH cTaBUTh
U peuiaTb HHKEHEPHBIE U
Hay4YHO-TEXHUUYECKHE
3a1auu B cpepe cBoeit
npodeccnoHaIbHON
JEATEIIBHOCTH U HOBBIX
MEXKIUCLUIUTMHAPHBIX
HaIpaBJICHUN C
HCII0JIb30BaHUEM
€CTECTBEHHOHAYYHBIX,
MaTEMAaTHYECKUX U
TE€XHOJIOTHYECKHUX
MOJICIICH;

OIIK-1.5 OcymectBiser
BBIOOp (DU3UYCCKUX U
XUMHYECKHUX 3aKOHOB JIJIs
peleHns 3aJa4u
npodeccuoHaNbHOM
JeSITeIbHOCTH

3HaeT
Oco0eHHOCTH (PU3UYECKUX 3aKOHOB TIOKOSI H
JIBVDKEHUS KHUIKOCTH

ymeeT

aHAJIM3UPOBaTh W BBIOMpATh 3aBHCHUMOCTH,
OTMCHIBAIOIIHE TAHHBIN MTPOIIECC

BJajieeT

0a30BBIMH METOJMKAMHU MOJCIHPOBAHUS |
pacdera

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM POrPaMMBbI
Jannast tucuuiuivHa (MoAysb) BkiItodeHa B biok «luctuminnel, Moaynu» b1.0.15.05 ocHoBHOIM
npodeccuoHabHON 00pa3zoBarenbHOM porpammer 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOIOTUYECKHE

Cpe€acTBa U OTHOCHUTCH K 00s3aTeNbHON YacTH yqe6Hor0 I1aHa.

No
/o

[IpenmecTByronme JuCHUILTHHBI

KOI[ U HAMMCHOBAHUC UHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

1 |Teopermueckass MexaHUKa

OITK-1.6, TIK-4.2

2 | dusuka

OIIK-1.1, OIIK-1.2, OTIK-1.4, OTIK
-1.5, VK-1.1, VK-1.2, VK-2.4

3 Briciias maTemaTuka

YK-1.5, YK-1.6




OO6yuaromuecs, MPUCTYMAOIINE K U3YICHUIO TUCIUTUIAHBI, TOJKHBI

3HaTh:

- (pyngameHTaIbHBIE OCHOBBI BBICIIEH MaTeMaTHKH, BKIIOYasi BEKTOPHYIO alreOpy, aHAIUTUYECKYIO
FEeOMETPHIO, TEOPHUIO NpeesoB, TuddepeHIaTbHOE U HHTETpaJIbHOE HCUUCIIeHNE; (DyHIaMEHTaIbHbIE
OCHOBBI (PU3UKU U TEOPETUUECKON MEXaHUKU; JTUHAMUKY MOJI3EMHBIX BO/I.

YMETh:

- JJOTHYCCKH H ITOCJICAOBATCIIbHO HU3J1araTb (l)aKTI)I, 00BACHATH IIPUYHUHHO-CICACTBCHHBIC CBA3U,
HCIIOJIb3Ys 06HII/IC " CIICHUAJIbHBIC ITIOHATUA U TCPMHUHBI; IIPOBOJAUTH (bopMaﬂmaumo IMOCTaBJICHHOU 3aJa4uu
Ha OCHOBE COBPEMCHHOI'O MaTEMaTH4YCCKOI'O allrapara.

BJIaACTh:

- HaBbIKaMU palbOThI C y4eOHOI TUTEpaTypoil U FIEKTPOHHBIMU 0a3aMu JaHHBIX.

Ne
/o

[Tocnenyromuye JUCITUTIITAHBI

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIKCHUA KOMIICTCHIIUN

1 | OcHOBBI NPOEKTUPOBAHUS THIPOCUCTEM

[1K-4.2, I1K-4.5

4. O0beM AUCUUILIMHBI (MOYJIs1) B 3a4eTHBIX eIUHUIAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJeMUYeCKUX
YacoB, BbIIeJIEHHBIX HA KOHTAKTHYI padoTy 00y4arouuxcs ¢ mpenojaanBateieM (10 BUIaM y4eOHBIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
M3 Hux yacsl Ha
Bun y4ueOHo# paboTh Beero MIPAKTUYECKYIO
4acoB 5
IOATOTOBKY
KonrakTHas padora 32 32
Jlexumonnsie 3ausatus (JIek) 16 0 16
[Ipaktuueckue 3anstus (Ip) 16 0 16
HWnast koHTaKTHasi pa60oTa, B TOM YHCJIE: 0,8 0,8
KOHCYJIBTAIIMY TI0 KYpPCOBO paboTe (TIPOeKTy), 0.4 0.4
KOHTpOJIbHBIM pabotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3ayeTa ¢ OLICHKOMH; 3alluTa KypCOBOM pa0doThI 0,4 0,4
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIHIO B CECCHIO
(KoHCYNBTAIUS TIEpe]] IK3aMEHOM U c1aya
Yacel Ha KOHTPOJIb 4 4
CamocrositesibHast pabora (CP) 35,2 35,2
O61masi TpyA0eMKOCTh AMCHUTIJIMHBI (MO1YJIsA)
Yachl: 72 72
3a4eTHbIe eIUHHMIIbI: 2 2

5. Conep:kanue JTUCHUILVINHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 pa3jiesaM (TeMaM) ¢ yKa3aHHeM

OTBCJACHHOI'0 HA HUX KOJINYECTBA aKAACMU4Y€CKUX YaCOB U BU/10B y‘-leﬁHbIX 3aHSATHH

5.1. TemaTrueckuii MIaH JUCIUILTAHBI (MOJTYIIS)

KonTtakTHast pabota (110 yueOHBIM

3aHATHUSAM), Hac.

Pa3ngensl [UCIUAILINHEL

JIEKITNH

113

JIP

Cemectp

BCETO

13 HOX
Ha
MIPaKTHU-
YECKYIO
MIOATO-
TOBKY

BCETO

13 HOX
Ha
MIPaKTHU-
YECKYIO
MIOATO-
TOBKY

13 HOX
Ha
IpaKTU-
YECKYIO
HOATO-
TOBKY

BCETO

CP

Bcero,
gac.

Kon
WHJUKATOP
a
JOCTUXCHHU
S
KOMIICTCHIT
3071




1. |1 pasnen. BBoansie cBeeHust
OCHOBHBIE (pr3HUecKHe
CBOMCTBA KMJIKOCTH U rasa
OcHoBHBIE pU3HUECKHE OIIK-1.4,
1.1 . 1 2 4
CBOMCTBA XUIKOCTHU U rasa OIIK-1.5
2. |2 pa3nen. PaBHoBecue
JKHUJIKOCTEH M Ta30B
21 PaBHOBecue KUAKOCTENA U 1 5 4 OIIK-1.4,
"™ |rasos OIIK-1.5
3. |3 paznmen. Cunosoe
BO3JICHICTBHE TTOKOSIIICHCS
KUJKOCTH Ha TUIOCKUE U KPUBO
-JIMHEWHBIC IOBEPXHOCTH.
CuiioBoe BO3/I€HCTBUE
MMOKOSIIENCS JKUIKOCTH Ha OIIK-1.4,
3.1. . 1 4 7
IIJIOCKWE U KPUBOJIMHEHHBIC OIIK-1.5
MTOBEPXHOCTH.
4 14 pasnen. OCHOBBI KHHEMATHUKHU
W JUHAMMKU KUIKOCTH U rasa.
OCHOBBI KHUHEMATHKH U OIIK-1.4,
4.1. 1 5 10
ITUHAMUKH JKUIKOCTH U Trasa. OIIK-1.5
5. |5 pasnmen. ' uapaBnnyeckue
COMPOTHUBJICHUS TP JIBMKCHUH
JKUIKOCTH U rasa.
I'mnpaBiuueckue
5.1. COI?]CI;)OTI/IBJIGHI/I}I IIPH IBHOKCHUH 4 10 18 OIIK-1.4,
OIIK-1.5
JKUIKOCTH U rasa.
6. |6 pasmen. OgHOMEpHBIE
HaIOPHBIE MTOTOKHU YKHUIKOCTEH
H Ta30B.
OnHOMepHBIE HATTIOPHBIE OIIK-1.4,
6.1. o 4 10 16
TOTOKH >KMIIKOCTEH M Ta30B. OIIK-1.5
7. |7 paznen. OcHoBsl
MOJEJIUPOBAHUS
THIPaBIMYECKUX SBICHUU.
OCHOBBI MOJICTTUPOBAHUS OIIK-1.4,
7.1. N 4 2,2 8,2
TUIPaBINYECKUX SBIICHHI. OIIK-1.5
8. |8 paznmen. Has koHTaKkTHas
pabota
OIIK-1.4
8.1. | Uuas xonrakrHas padora 0,8 '
OIIK-1.5
9. |9 paznen. Konrpois
OIIK-1.4
9.1. | 3auer 4 h
OIIK-1.5
5.1. Jlekuuu
No | HammenoBanue paszaena o
. HanmMeHnoBaHue 1 KpaTKoe COAEp:KaHue JTEKIIUI
pasn W TEMBI JEKIIUH
OcHoBHbIE (PU3NUYECKUE CBOWCTBA KHUIKOCTEH U ra30B
OcHoBHBIC QU3NIECKUE | OnpenesneHne NpeaMeTa, Kak HaydHOH AUCIMILTMEBEL [IpuMeps!
1 CBOHCTBA XKUJKOCTU M | yCIIOJIB30BAaHUsI 3HAHUN TPUKIIATHOW MEXAHUKH KUJIKOCTHU U rasza B
rasa oOmactu ctpouTenbeTBa. CBA3b Kypca CO CMEKHBIMU IUCIUTUIMHAMU.




Kpartkue ucrtopudeckue cBeieHus 0 pa3BUTUH HaykKu.OOBEKT U3ydeHHUS,
(bu3HIecKOe CTPOCHHUE KUIAKOCTEH 1 ra3oB. [ MmoTe3a CIuIONIHOM Cpebl.
®u3nyecKue CBOMCTBA: INIOTHOCTD, YACIbHBIN BEC, OTHOCUTEIIbHBIC
MJIOTHOCTB U yJIETBHBIN BEC, CKUMAEMOCTh, TEKY4eCTh, BI3KOCTb.
WneanpHbIie U peaibHbIC KUAKOCTH. HeHbIOTOHOBCKHE XUIKOCTH. CHIIHI,
JIEHCTBYIOIINE B KUIKOCTSAX M razax.

PaBHOBecue Xuakocteu
U ra3oB

PaBHOBecHe JKMIKOCTEH U Ta30B.

I'uapocTaTudeckoe naBiieHue U ero cBoiictpa. uddepennunanpapie
ypaBHEHUS paBHOBECHUS KUIKOCTH. OCHOBHOE YpaBHEHHUE TUAPOCTATHKH,
€ro reOMEeTPUUYECKOe U DHEPTreTUUECKOe TOJIKOBaHUE. PaBHOBecHe
JKMIKOCTH U ra3a B IOoJI€ CUJIbI TSHKeCTH. OTHOCUTEILHBIN ITOKOM
JKUJKOCTH U Ta3a. EnuHMIb], XapakTepusyoiue nasienue. [Ipubopsr mis
M3MEpPEHHMs TaBJICHHs B BakyyMma. [ padudeckoe nzoopakeHue
pacipeneneHus TuApOCTaTHIECKOTO AaBieHus. Pactipeaenenue naBneHus
B IOKOSIIIEMCS Ta3e.

CuioBoe BO3JICHCTBUE
TTOKOSIIEHCS KUIKOCTH
Ha IIOCKHUE B
KPHUBOJIMHENHbBIE
MMOBEPXHOCTH.

CuiioBoe BOS,Z[CIZCTBHC HOKOHIHGﬁCH KHUIKOCTH HA IIJIOCKUE U
KpHBOJ’IHHCﬁHHG ITOBCPXHOCTH.

AHaIUTHYECKHH CIIOCO0 OIIpCACIICHUS JaBJICHHA HA IIJIOCKUC
IMOBCPXHOCTHU. HeHTp JAaBJICHUA U OIIPCACIICHUC €TI0 KOOpAHUHAT. Cuma
JaBJICHUA Ha KpHBOJ’IHHCﬁHLIC IIOBCPXHOCTHU. Teno maBneHus. I_[eHTp
JaBJICHU.

OCHOBBI KHHEMATHKHU U
JUHAMUKH XXKUOKOCTHU U
rasa.

OCHOBBI KHHEMAaTUKH U JUHAMUKH KUIKOCTH U Iasa.

JIBa MeTO1a U3Y4EHUS KUIKOCTH U ra3a, Kjaccu(uKaus BUJI0B
JBUKCHMS, TPACKTOPUS U JIMHUSA TO-Ka, DJIEMEHTapHas cTpyiika. Buxpesas
JUHUsA, BUXpEeBOH WIHYP. [IOTOK U ero anemMeHTsl. Y paBHEHHE
HEpa3pbIBHOCTHU MOTOKA B AM(PepeHnnanbHol U rupaBinyeckon
dopmax. Cuiiel, geficTByIOLIME B KUIKOCTAX. [luddepenunanbuble
YpaBHEHMsI IBMXKEHUS HEBA3KOM *KUIKOCTHU (ypaBHEHHs Diiepa) U ux
MHTETpaJIbl IS pa3JIMYHbIX CIy4daeB. Y paBHEeHUE bepHyum 1 cTpyilku
HEBS3KOU U BA3KOU XKUI-KOCTH. ['eomeTprueckas U S3HEpreTudyecKas
UHTEpIpETAlMs YpaBHEHUs bepHyiuy, Nbe30MEeTPUYECKUN U
TUAPABIMYECKUN YKIIOHBI. Y paBHEHUE bepHyIuM 11 MOTOKA BA3KON
KUAKOCTH U METOABI €r0 NpuMeHeHus. KonndyecTBo ABM>KEHUA U
KMHETUYECKask SHEPrUs IMOTOKA KUAKOCTH. HanpskeHre CUil BA3KOCTH.
VYpasaenne HaBbe-Ctokca 11 BI3KOH KUIKOCTH. TypOYJIEHTHOCTH U €e
XapaKTEepUCTUKH, ypaBHeHUs PeliHonbaca. YpaBHeHue bepuyum mis
rasos.

I'mppaBnnueckue
CONPOTHUBIIEHHUS IIPU
JBAKEHNUH KUJKOCTH U
rasa.

['unpaBnuyeckue COpOTUBIICHUS MPU JBHKEHUU KUIKOCTH U rasa.

Buasl ruapaBnryeckux conpoTuBieHnid. OOIIMe 3aBUCUMOCTH JJIS
ornpezeNieHus: NoTeph Haropa B oAHoMepHbIX oTokax (1lle3u, BeiicOaxa,
Hapcu-Beiicbaxa). JlamunapHoe u TypOyJIE€HTHOE JBUKEHUE KUIKOCTH.
OcHOBHOE ypaBHEHUE PaBHOMEPHOT'O JBMKEHUS KUIKOCTH.
Pacnipenenenne kacaTenbHBIX HAIIPSHKEHUN U CKOPOCTEN ITPH JIAMUHAPHOM
PaBHOMEPHOM JIBI>KEHHH B TpyOax. Dop-mymna [lyazeitns u 3HaueHne
koaddurmenta Jlapcu mpu TaMmuHApHOM ABMKEHUU. OOIIHME CBEICHHS O
TypOyJE€HTHOM ABMXEHUU. Pacipeiesnienre KacaTeIbHbIX HAPsLDKEHUN U
ckopocTeil B TypOyneHTHOM noToke. [IpakTudeckue Gpopmyssl A1 pacueTa
NoTeph Haropa u npodusst ckopocTel B Tpydax mpu TypOyJIeHTHOM
JIBIDKEHUH. 3aBUCUMOCTH JUIs onpeaeneHus kodpduuuenta [esn.
MectHabie notepu 3Heprun. O6mmue cBeieHus. 3aBUCUMOCTH JUIS
OIpeZeNIEHUs IOTEPh HANOPA ITPU U3MEHEHUH CEUEHUS U HAIIpaBJICHUS
NOoTOKa. B3anMHOE BIMsIHME MECTHBIX CONTPOTUBIEHUN. BiusHue uncna
Peiinonbca Ha 3HaueHUE KO PUIIEHTa MECTHOTO COITPOTHBIICHHUS.

OnHomepHbIe

OIIHOMGpHBIC HAITOPHBIC ITOTOKH )KHZ[KOCTGfl 1 ra3os.




HAIOPHbIE ITOTOKH
JKUJIKOCTEH U Ta30B.

Tunsl OTBEpCTUI M HACATOK, BUABI C:KaThsl CTpyu. McTeuenue uepes
MaJble OTBEPCTHS B TOHKOM CTEHKE IIPU MIOCTOSTHHOM Hamope. Tpaekropus
BbITEKaroLIeH cTpyu. McTeuenue xxuakocTu yepes3 0oJbIIne OTBEPCTUS
IIPY IOCTOSSHHOM M IIEPEMEHHOM Hanopax. Mcreuenue uepes Hacagku Ipu
IIOCTOSIHHOM HaIlope, BakyyM B Hacajakax. VcTtedeHne ra3oB, KpuTudeckas
CKOpPOCTb HcTeueHMs. [IpakTnyeckue peKoMeHAAlNHU 110 OIIPEIEICHHIO
3Ha4eHui K03 (HUIMEHTOB pacxoa U ckopocTu. HezaromneHusie cTpyu
BA3KOM SKMIKOCTH. OCHOBHBIE XapaKTEPUCTUKHU HE3aTOIIICHHON CTPYH.
Knaccudukanus tpy6onpoBosoB. Pacuer npocThiX, KOPOTKUX U AJTUHHBIX
TpyOonpoBooB. IloHsTHE 0 pacuere ceTei TpyOOIPOBOIOB.
I'uapaBnarueckuil pacueT TpyOOIPOBOJOB IPU TPAHCIIOPTUPOBAHUH
IByX(a3HbIX MOTOKOB. [IBIKeHHE ra3oB 1o Tydam. bonbmme yckopenus,
Kose0aHus JaBJIEHUH U YPOBHEH B HAalIOPHBIX cucreMax. ['uapaBinueckuii
ynap B Tpy0ax, ¢popmyna KykoBckoro. /laBieHue cTpyH KUAKOCTH Ha
TBEpP/IbIE IOBEPXHOCTH.

OCHOBEI
MOJICIIMPOBAHUS
TUAPABIMYECKHUX

SIBJICHUH.

OCHOBBI MOACIINPOBAHUA TUAPABIINICCKHUX SIBJICHUM.
[Tonobue ruapomMexaHN4eCcKUX IpoLeccoB. Yucnaa U KpUuTepuu no1o0usl.
Mertonbl moaenupoBanusd. [lonsiTue 0 MeToae pa3MepHOCTEN.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

pJ::H M TEMBI MPAKTHCCKAX HaunmenoBanue u copiepikaHue MPAKTUICCKUX 3aHATHH
3aHSATHH
OcHoBHbIE (U3NYECKUE CBOPHCTBA KUJKOCTH U ra3a
OCH(U)BHHG busuueckue | qgyapgeckue croiicrpa: IUIOTHOCTB, yAEIbHBIA BEC, OTHOCUTEIILHBIE
1 | cBoticTBa KUAKOCTU U | 11noryocrs 1 yIEIbHBIH BEC, CKUMAEMOCTD, TEKy4eCTh, BA3KOCTb.
rasa Cuuibl, 1EWCTBYIONINE B KUJKOCTAX U Ta3ax.
PaBHOBecHE )XKMIKOCTEH U Ta30B
I'unpocraTudeckoe AaBieHue U ero cBoicTra. Juddepennuansusie
ypaBHEHUs paBHOBECHUS KUIKOCTU. OCHOBHOE YpaBHEHUE TMAPOCTATUKH,
. | ero reomerpuueckoe u sHeprernueckoe TosnkoBanue. PaBHoBecue
2 PaBHoBecue xuakocrei JKUJIKOCTH ¥ Ta3a B MOJI€ CUJIbI TsHKeCTH. OTHOCUTEIBbHBINA MOKOM
1 rasos KHUAKOCTHU U raza. Enunuiiel, xapakrepusyoomue gasienue. [[pubopsr ms
M3MepeHus IaBleHus U Bakyyma. [ paduueckoe nzo0paxkeHue
pacrnpeneneHus rupoCTaTUYECKOro qaBieHus. Pacripenenenre napieHus
B MOKOSIIEMCS Ta3e.
. CuioBoe BO3/IEUCTBUE MOKOSIIEHCS )KUIKOCTH Ha TJIOCKUE U
CHHOBOGUBOMGHCTBHG KPUBOJIMHEWHBIE TTOBEPXHOCTH.
TTOKOAMICHCS XKUAKOCTH | ApanyTiyecknii  coco® ompe/eneHus NaBleHNs Ha MIOCKHE
3 Ha TIOCKHC 1 noBepxHocTu. LleHTp naBnenus u onpeaeneHue ero koopauHat. Cumna
KpHBOJIHHCHHBIC JABJICHUS1 HAa KPUBOJUHENHBIE MOBepXHOCTH. Teno naBnenus. Llentp
TTOBEPXHOCTH. aBJICHNA.
OcHOBBI kKMHeEMAaTUKU U | OCHOBBI KHHEMATUKHU Y TMHAMUKH KUAKOCTH U rasa.
4 | nUHAMUKH )XMJIKOCTH U
rasa.
IM'uapaBnuyueckre COMPOTUBIICHHS TIPU JBIKCHUU KUJIKOCTH U Ta3a.
Byl runpaBnnyeckux conpoTuBieHuid. O0mMe 3aBUCUMOCTH JIJIS
orpezieNieHus IoTeph Haropa B ojHoMepHbIX notokax (ILle3u, BeiicOaxa,
I'nnpasnngeckne Hapcu-Beiicbaxa). JlamuHapHoe U TypOyJIeHTHOE ABHKEHUE )KUJIKOCTH.
5 CONpPOTHUBJICHUA IIPU | OCHOBHOE YypaBHEHHE PABHOMEPHOIO JABUKEHUS KUIKOCTH.

JABMKCHHUU )KXUJAKOCTH U
rasa.

Pacnipenenenue kacaTenpHbIX HANPSHKEHUN U CKOPOCTEN MTPH JIAMUHAPHOM
PaBHOMEPHOM JIBM>KEHUH B TpyOax. @op-myna [lyaseinsa u 3HaueHue
koapduuuenta lapcu npu saMUHApHOM JBMKeHUHU. OOIIMe CBEICHHS O
TypOyJIeHTHOM JIBHXKeHUU. Pacripenenenue kacaTelbHbIX




HaIpsDKEHUH U CKOPOCTel B TypOyneHTHOM moToke. [IpakTuueckue
(hopMymBI U1 pacueTa moTeph Harmopa u mpoduiis CKOPOCTel B Tpydax
pH TypOyJIEHTHOM JABUKEHUH. 3aBUCUMOCTH JIJISl OTIpEeICTICHUS
kod(durmenta [lle3u. Mectabie moTepu 3Hepruu. OOMmKE CBEICHHUS.
3aBUCUMOCTH JJIsl OTIpeIeNICHUS OTEPh HAllopa PU U3MEHEHUU CEUEHUs
U HanpaBlieHUs MOTOKa. B3auMHoe BIUsSHUE MECTHBIX COMPOTHBICHUH.
Brnusinue uncna PeiiHonbica Ha 3HaUeHHEe KO3 PUIIUEHTa MECTHOTO
COIPOTHUBIICHUSI.

OpnHoMepHbIE HAaOpHbIE

O,Z[HOMepHBIe HAITOPHBIC IMTOTOKHU JXKUAKOCTH U I'a3a

6 MOTOKH JKHIKOCTEH U
ras3os.
OCHOBBI OCHOBBI MOJICTUPOBAHUS TUIPABINICCKUX SBICHUH.
7 MOJCIIUPOBAHUS [Tomo6ue ruapoMexaHNIeCKIX MPOIECCOB. Uncaa U KpUTEPUU TTOT00US.
TUIPABINYECKUX Meroas! MoaenupoBanus. [lonsaTre 0 METOIE Pa3MEPHOCTEM.
SIBJICHUI.

5.3. CamocrosTenbHas paboTa 00yJaronxcs

Ne | HaumeHoBaHue pasjena .
CojepKaHKe caMOCTOSTENLHOM PabOThI
pasj| JUCLMIIMHBI ¥ TEMBI
OcHoBHbIE (PM3MYECKHIE CBOMCTBA JKUKOCTEN U ra30B.
OObeKT uzyueHus, GU3MUECKOe CTPOEHHE KUIKOCTEH 1 ra3os. I'umnoresa
OCH(U)BHHG msnueckue | om0 mmoit cpenbl. DU3MUECKHE CBOMCTBA: IOTHOCTD, yAEIbHbIH BEC,
1 | cBolicTBa KMIKOCTH U | 1nocprrenbHBIC IIOTHOCTD I yIIeIbHBIA BEC, CKMMAEMOCTb, TEKYYECTh,
rasa BA3KOCTh. MjlealibHble M pealibHble KHIKOCTH. HeHbI0TOHOBCKHE
KuaKkocTd. CUIIbL, IEHCTBYIOIIME B )KUAKOCTAX U ra3ax.
PaBHOBecHe KUIKOCTEH U Ta30B.
I'uapocraTiyeckoe JaBlieHHe U ero cBoiicTsa. JuddepeHnansapie
ypaBHEHHUs PaBHOBECHS KUAKOCTH. OCHOBHOE ypaBHEHHE I'UIPOCTATUKH,
_ | ero reomerpuueckoe n snepreTrueckoe TonkoBanue. PaBHoBecHe
2 PapHoBecHe HKUIAKOCTEN | ey nicocTy 1 rasa B mojie CHTbI TsKeCTH. OTHOCHTETbHBIH MOKOIT
1 rasos ’KUJKOCTH ¥ Ta3a. EIMHMIIBEI, XapaKTepusyrolye Aapiaenue. [pubopsl ms
M3MepeHus JaBleHus U Bakyyma. ['paduueckoe nzoOpaxxenue
pacrpejieieHus THAPOCTATHYECKOTO aBlaeHus. Pacnpeienenue napiaeHus
B ITOKOSIIIEMCSI Ta3e.
. CH10BOE BO3/ICHCTBIE TIOKOSIIEHCS HKHUIKOCTH Ha IUIOCKUE U
CHHOBOGUB%HGHCTBHG KPHBOJIMHEHHBIE TOBEPXHOCTH.
HOKOAMCHCS KUIKOCTH | Ay ryprpgeckuii - crioco6 OIpEICIICHUS NABIICHUS Ha TUIOCKUE
3 Ha TIOCKHC 1 noBepxHOCTH. L{eHTp aBIerHus U onpeseneHne ero koopauHar. Cuna
KpUBOJTHHCHHBIC JTaBJICHUSI Ha KPUBOJIMHEHHbIE TOBEPXHOCTU. Teno gaBnenus. LlenTp
TOBEPXHOCTH. O —
OCHOBBI KHHEMATHKH M AUHAMHKH SKUIKOCTH U T'a3a.
JIBa MeTo1a M3yUeH s KUIKOCTU U Ta3a, Kiaccu(UKalys BUI0B
JIBHKEHHs], TPAEKTOPUS M IMHHUS TOKA, dlIeMeHTapHas cTpyiika. Buxpepas
JUHYSA, BUXPeBOil HYp. ITOTOK U ero 21eMeHThl. Y paBHeHHe
HEpa3pLIBHOCTH M0TOKA B AU((epeHINaNIbHON 1 THAPaBINYeCcKO
bopmax.
OCHOBBI KHHEMATHKU U | Cusibl, AeficTByromue B xKUAKOCTAX. Juddepennuansapre
4 | nMHAMUKY KHUIKOCTH U

rasa.

YpaBHEHHUSI IBUKEHUS HEBSI3KOM KUJIKOCTH (ypaBHEHUs Dijepa) U Ux
WHTETPAJIbI IS Pa3IuYHbIX CIydaeB. Y paBHEHUE bepHyinu 1 cTpyiikn
HEBSI3KOW M BSI3KOW KUIKOCTH. ['eomeTpryuecKkas U S3HepreTudecKas
WHTEpIpeTalus ypaBHEHUS bepHyIn, Nbe30METPUUYECKUN 1
TUAPABIMYECKHUI YKIIOHBI. Y paBHeHHE bepHyIuHM 171 NOTOKA BA3KON
XKUJKOCTH U METOJIbI €r0 NpuMeHeHus1. KonndecTBo ABUKEHN U
KMHETUYECKasi SJHEPIHsl IOTOKA JKUAKOCTH. HanpskeHne cril BA3KOCTH.




VYpaBuenne HaBre-CTokca 115 BA3KOU KUAKOCTH. TypOyIeHTHOCTD H €€
XapaKTEepPUCTUKH, ypaBHeHUs PeliHonbaca. YpasHenue bepnynnu mis
ra3os.

I'mppaBnuueckue
CONIPOTUBJICHHUS IIPU
JIBMOKCHHU KUJTKOCTH U
rasa.

. I'mapaBinueckuie COIPOTUBIICHUS IIPU JIBUKEHUU KUIKOCTHU U Tasa.
JlBa MeTo1a U3Y4EHUS )KUIKOCTH U ras3a, Kiaccu(pukanus BUI0B
JBUKEHHUS, TPACKTOPUS U JIMHUS TOKA, dJIEMEHTapHas CTpylka. Buxpesas
JIUHUA, BUXpeBOU WHYP. [I0TOK 1 ero anemMeHTsl. Y paBHEHHE
HEpa3pBIBHOCTH MOTOKA B AU epeHnnanbHoi 1 ruipaBIndecKoi
dbopmax.

Cuibl, neiictByromue B xxuakoctsax. Aunddepennuansasie

YPaBHEHHUS JBUKEHUS HEBSI3KOM JKUJIKOCTH (ypaBHEHUs DWjepa) U UxX
WHTErPAJIbI IS Pa3IU4HbIX CIIydacB. Y paBHEHUE bepHyIu 1 CTpyuKu
HEBSI3KOU U BSI3KOU KUIKOCTH. ['eomeTprdecKas u S3HEpreTuyecKas
UHTEpIpPETALMs YPaBHEHUS bepHyIUIH, IbE30METPUYECKUN U
TUAPABIMYECKUHN YKIIOHBI. Y paBHEHUE bepHyYIUIM I IOTOKA BA3KOU
JKUJKOCTH U METOJIBI €r0 IpuMeHeHus. Koanm4ecTBo IBUKEHUS U
KMHETUYECKask SHEPIUs IMOTOKA KUIAKOCTH. HanpspkeHue cuil BA3KOCTH.
VYpasuenue HaBbe-Crokca a1 BA3KOH kUAKOCTH. TypOYyIEeHTHOCTb U €€
XapaKkTEepUCTUKH, ypaBHeHUs PeliHonpaca. YpaBHeHue bepryum s
rasos.

OpHoMepHbIE HAIIOPHbIE
IMOTOKH KHAKOCTEH U

OnHoMepHbIE HAllOPHBIE TOTOKHU KHUJIKOCTEH U ra30B

Turbl OTBEPCTHIT U HACAJOK, BUABI CKaTHs CTpYyH. McTeuenue uepes
MaJible OTBEPCTHSI B TOHKOM CTEHKE IPH MOCTOSHHOM Harope. TpaekTopus
BBITEKatoMIeH cTpyn. Mcreuenne sxuKocTu yepes O0JIbIIne OTBEPCTHS
IIPU IIOCTOSIHHOM U [IEPEMEHHOM Haropax. McTeuenue uepes Hacaaku pu
IIOCTOSIHHOM HaIllope, BakyyM B Hacajkax. McTeueHue ra3oB, KpuTHUECKast
CKOpOCTh HcTeueHus. [IpakTrueckue peKoMeHaly 110 ONPEAEICHUI0
3HaYeHn’ K03 (PumeHToB pacxona u ckopoctu. HesaroruieHHbIe CTpYH
BA3KOHN kuaKoCcTH. OCHOBHBIE XapaKTEPUCTUKHN HE3aTOIIIEHHOMN CTPYH.

Ta3oB. Knaccudukanus TpyoonpoBoaoB. PacueT npocThIX, KOPOTKHX M JUTHHHBIX
TpyOompoBo10B. [loHsATHE O pacuere cereil TPyOOITPOBOIOB.
['unpaBnuyeckuit pacyet TpyOOIPOBOIOB MPU TPAHCIIOPTUPOBAHUHU
IByX(a3HbIX MOTOKOB. [IBMkeHHe ra3oB no Tybam. bombime yckopeHus,
Kosie0aHus JaBlIEHUH U YPOBHEH B HAMOPHBIX cucTeMax. [ uapaBnuueckuit
ynap B Tpy0ax, popmyna XKykoBckoro. J[aBneHue cTpyu KUAKOCTH Ha
TBEP/IbIE TTOBEPXHOCTH.
OcHOBBI OCHOBBI MOJIETTUPOBAHHUS
MOJIETTUPOBAHUS
THIPaBIMYECKUX

SIBJIEHUH.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)
MeTtoauueckue ykazaHust JUisi 00y4aroImuXcsi IO OCBOCHUIO TUCIUTINHBI

[IporpamMo# JUCHHUIUIMHBI OPEAYCMOTPEHO MTPOBEICHUE JICKIIMOHHBIX 3aHATHI, HA KOTOPBIX JAETCA
OCHOBHOW CHCTEMAaTU3UPOBAHHBIN MaTEPUal, U IPAKTUUECKUX 3aHATUM, PEAIIOIAratolnX 3aKpEIUICHHE
W3YYCHHOTO MaTtepuayia u GOpMUPOBAHKE y O0YJAFOIIUXCS HEOOXOAMMBIX 3HAHU, YMEHUN U HABBIKOB.
Kpome Toro, BaxHEHIIIMM 3TarioM U3y4EHUs TUCHUILIMHEI SBJISIETCS CAMOCTOSTENIbHAs paboTa
00yJaroumxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 06beM camocTosITeNbHOM paObOThI IO TUCIUTUIMHE BKIIFOUAETCS CISAYIOIIEE:

- U3YYEHHE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMaM JIUCLIUIIIIUHBL;

- HOATrOTOBKA K MPAKTUYECKUM 3aHATHSIM;

- MOATOTOBKA K BBIMOJIHEHUIO KOHTPOJIBHBIX paboT;

- BBITMIOJIHEHUE pacueTHO-rpaduyeckoit padotsl (PI'P);

- IOATOTOBKA K 3a4eTy.

3aJI0roM YCIIEITHOTO OCBOCHHMS 3TOW JUCITUTUIMHBI SBJISIETCS 00s3aTEIIHHOE MOCEIICHUE
JICKIIMOHHBIX, TPAKTUYECKUX 3aHATUH, TaK KaK MPOMYCK OAHOTO (TeM 0oJiee, HECKOJIbKUX ) 3aHITHI MOKET
OCJIOKHUTh OCBOCHHE pa3/iesioB Kypca. Ha mpakTuueckux 3aHATUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKPEIUISETCS BBIIIOJIHEHHEM KOHTPOJIBHBIX paboT 10 TeMaM TUCHMIUIMHBI coriacHo PITJI.

[Ipuctynas Kk U3y4eHUI0 TUCIUILIMHBI, HEOOXOUMO B MEPBYIO OUYepPEab 03HAKOMUTHCS
conepsxkanueM PITJI myist cryneHToB 0uHOU (hOpMBI O0yUYEHUS, a TAK)KE METOANYECKUMH YKA3aHUSIMU T10
OpraHU3aIMH CaMOCTOSATEIBLHON PaOOThI U MMOATOTOBKH K MPAKTUYCCKUM 3aHATHSM.

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 10 U3yYCHHIO
JTUCIUILIMHBI 00Y4aroIUMCs HE00X0IUMO:

MOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIMOHHOM 3aHSATUU MaTepual U JJONOJHUTH €0 C y4ETOM
PEKOMEHIOBAaHHOM 10 TAaHHOM TEME JINTEPATypPhI;

IIPU CaMOCTOATEIIbHOM U3YYEHUU TEOPETUUYECKON TEMBI ClI€TIaTh KOHCIIEKT, HCIIOb3Ys
pexoMenaoBanHbie B PITJ] ucrounuku.

7. OneHOYHbIE MAaTePHUAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIS yCIIeBAeMOCTH U ITPOMEKYTOYHOM
arrecTauMu 00y4aroIMXcH M0 JMCUMUILINHE (MOIYJII0)
7.1. [lepeueHb KOMIETEHIIN C yKa3aHUEM 3TAMOB MX (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS UCIIUIIIIMHBI

Kon n namMmeHoBaHme
Ne KonTponupyembie paziesnsbl AUCIUITITUHBI . Bun onienoyHoro
WHJKATOpa KOHTPOJIUPYEMOM
/1 (Momyms) cpencTaa
KOMIIETEHITHN
CHOBHBIE (PU3UUECKHE CBOMCTBA KUIKOCTH

1 |Qcuosmbie pusmacckue cBo AIOC OIIK-1.4, OTIK-1.5 Tect
M rasza

2 |PaBHOBecue )XMIKOCTEH U ra3oB OIIK-1.4, OIIK-1.5 TECT
CuoBo€e BO3/IEHCTBHE MMOKOSIIEHCS

3 | KUAKOCTH HA TUTOCKHE ¥ KPUBOJIMHECHHBIC OIIK-1.4, OIIK-1.5 TECT, 33aJlauM
TTOBEPXHOCTH.

HOBBI KHHEMATUKHA M JTUHAMUKHU

g |OcHo © A OIIK-1.4, OTIK-15 TecTHI
’KHIKOCTH U ra3a.
I'unpaBauyueckre CONIPOTUBIEHUS IPU

5 | AP CCKHE CONPOTUBICHHA TP OIIK-1.4, OTTK-1.5 TecThl
IBHKEHHUH KUIKOCTH U ra3a.
OngHOMepHBIEC HAaTOPHBIE TOTOKH KUIKOCTEH

6 A p p a OIIK-1.4, OIIK-1.5 TECThI
M Ta30B.
OCHOBBI MOZIEIMPOBAHUS THIPABINUECKAX

7 T MO p P OIIK-1.4, OIIK-1.5 TECThI
SIBJICHUH.

8 |Unas koHTakTHas pabora OIIK-1.4, OIIK-1.5

9 [3auer OIIK-1.4, OIIK-1.5




7.2. TuroBbie KOHTPOJIBHBIC 3aIaHHSI UM WHBIC MaTePHAJIbl TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH,
HEOOXOMMBIC /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMBITa TPO(HECCUOHATBLHOM JICSITEIIbHOCTH,
XapaKTEPU3YIOIIUX ATarbl (OPMUPOBAHUS KOMITETCHIIUH B IPOIECCE OCBOSHHUSI TUCIIATUTHHEI

JUTSI IPOBEPKH CPOPMUPOBAHHOCTH MHAMKATOPOB noctrkenus komnerenimu OIK 1.4; OITK-1.5

1. Uto Takoe KUIAKOCTh?

a) pusmveckoe BeIecTBo, CriocOOHOE 3aNOIHATh MTYCTOTHI;

0) (hu3mUeckoe BEIIeCTBO, CIIOCOOHOE U3MEHSITh (DOPMY MO ICHCTBUEM CHIT,
B) (PM3MUECKOE BEIIECTBO, CIIOCOOHOE U3MEHSATH CBOM 00BEM;

2. Kakas u3 oTuX )KUIKOCTEHN HE SIBIISIETCS KaleJILHON?
a) pTyTh;

0) KEpPOCHH;

B) HE(Th;

T) a30T.

3. Kakas u3 3TUX )KHJIKOCTEH HE SBISETCS ra3000pa3Hoii?
a) )KUJIKUH a30T;

0) pryTs;

B) BOZIOPOTI;

T') KUCJIOPOT,

4. PeaibHOM KUIKOCTHIO HA3bIBAETCS KUIKOCTh
a) HE CYIIECTBYIOIIAs B IPUPO/IE;

0) HAXOAIIASICS IIPU PEATHHBIX YCIIOBHUSX;

B) B KOTOPOU MPUCYTCTBYET BHYTPEHHEE TPECHHUE;
I') ciocoOHast ObICTPO UCTIAPSITHCSL.

5. U neanbHO )KUIKOCTHIO HA3BIBAETCS

a) )KUAKOCTb, B KOTOPOU OTCYTCTBYET BHYTPEHHEE TPEHHUE;

0) KHUAKOCTh, TOAXOAIIAs A1 TPUMEHEHHUS,

B) KHUIKOCTh, CIOCOOHAsT CXKUMAThCS,

T') KUJKOCTb, CYIIECTBYIOIIAsl TOIBKO B ONPEACICHHBIX YCIOBHUSX.

6. Maccy XHIKOCTH 3aKJIFOUEHHYIO B €IMHUIIE 00beMa Ha3bIBAIOT
a) BECOM;

0) y/IeTbHBIM BECOM;

B) YJ€JIbHOM INIOTHOCTBIO;

I') IJIOTHOCTHIO.

7. C:)KUMaeMOCTb 3TO CBOMCTBO KUIKOCTH

a) U3MEHSITh CBOIO (DOpPMY MO/ IeCTBUEM JaBIICHUS;

0) U3MEHATH CBOM 00BEM IO JICHCTBUEM JaBJICHUS;

B) COIIPOTHUBISATHCS BO3JCHCTBUIO TaBICHUS, HE U3MEHSS CBOIO (hopMy;
') U3MEHATH CBOM 00beM 0€3 BO3JCHCTBUS JIaBIICHUS.

8. C:KMMaeMOCTb KUIKOCTH XapaKTepu3yeTcs
a) koopuumentom I'enpu;

0) k03¢ purmeHTOM TeMIepaTypHOTO CKATHS;
B) KOO(PPUITMEHTOM TIOIKATHUS,

r) K03 PULIEeHTOM 0OBEMHOTO CHKATHSL.

9. BSI3KOCTB JXKUIKOCTH DTO

a) CIIOCOOHOCTH COMPOTUBIIITHCS CKOTBKEHHIO UJIH CIIBUTY CJIOEB KUJIKOCTH;

0) CcnocoOHOCTH MPEOA0JIEBATh CUITY TPEHHUS KUAKOCTH MEXY TBEPAbIMU CTEHKAMU;
B) CIIOCOOHOCTH MEPETEKATh 10 MOBEPXHOCTH 32 MUHUMAJIbHOE BpEMS.



10. KunemaTnueckuit Koa(pUIMEHT BI3KOCTH 0003HAYAETCs TPEUECcKOi OYyKBOM
a)v,
0) W,

B)1;
r)T.

11. dunamuyeckuii Ko3pPuImeHT BI3KOCTH 0003HAYAETCs TpeuecKor OyKBOH
a)v;
0) W,

B)1;
)T

12. BA3KOCTb XUAKOCTU IPU YBEIIMYEHUH TEMIIEPATYPbI
a) YBEIIMYUBAECTCH,

0) yMCHBIIIAETCS;

B) OCTaeTCsl HEM3MEHHOM;

I') CHayaja yMEHbIIAeTCs, a 3aTEM OCTAETCsI IOCTOSHHOM.

13. IHTEHCUBHOCTb MCTIAPEHUS )KUKOCTH HE 3aBUCUT OT
a) OT JaBJICHUS;

0) ot BeTpa;

B) OT TEMIIEpaTyphl;

14. Kak Ha3bIBatOTCS pa3jieibl, HA KOTOPbIE JEIUTCS TUIpaBIvKa?
a) TUAPOCTAaTHKA M THIPOMEXaHHUKa;

0) ruapoMexaHuKa U TUAPOJUHAMUKA,;

B) THIPOCTAaTUKA U THAPOAMHAMUKA,

I') TUAPOJIOTHS U THAPOMEXaHUKA.

15. Pa3)I€J'I THApPaBJIMKH, B KOTOPOM pacCMaTprUBAaOTCA 3aKOHBI paBHOBECHUA ) KUAKOCTU HA3bIBACTCA

a) TUAPOCTATHKA,
0) TUIPOIMHAMUKA;
B) TUJIPOMEXaHHKA

16. 'mapocTaTyeckoe JaBiIE€HUE - 3TO JaBICHUE PUCYTCTBYIOLIEE
a) B IBUKYIIEHCS KUKOCTH;

0) B TOKOSIIIIEHCS )KUIKOCTH;

B) B )KHMJIKOCTH, IOMEIIEHHOI B pe3epByap.

17. Kakne 9acTHIIbI )KUJKOCTH UCTIBITHIBAIOT HAMOOJIbIIIEE HAMPSDKEHUE COKATUS OT JCHCTBUSA
TUAPOCTATUYECKOTO JaBICHUS?

a) HaXOAIIMECs Ha IHE pe3epByapa;

0) HaxosIIHecs: Ha CBOOOHOM MOBEPXHOCTH,

B) HaxosIuecs y O0KOBBIX CTEHOK pe3epByapa;

T') HAXOSAIINECS B IIEHTPE TSHKECTU PACCMaTPUBAEMOT0 00beMa KUIKOCTH.

18. IlepBoe CBOMCTBO rUIPOCTATUYECKOTO JABJICHUS IJIACUT

a) B JTI00OW TOUYKE MKUAKOCTU THIPOCTATHUECKOE /IaBJIEHUE MEePIEeHANKYISIPHO TUIONIAIKe
KacaTeJbHOM K BbIIEJIEHHOMY 00beMY U JEHCTBYET OT pacCMaTpUBAEMOro 00beMa;

0) B 110001 TOYKE KHUIKOCTH THIPOCTATHUECKOE JIaBJICHHE NMEPIEHANKYIISIPHO TUIOIIAIKe
KacaTeJbHOU K BbIIEJIEHHOMY 00bEeMY U JIEHCTBYET BHYTPb pacCMaTpHUBAaEMOro 00beMa;

B) B K&XJIOM TOYKE JKUJIKOCTU THAPOCTATUIECKOE JABJICHHE JIEHCTBYET MapaJlIeIbHO TUIOIIAaIKE

KacaTeJIbHON K BBIJICJICHHOMY 00bEMY U HAIPaBJICHO MPOU3BOJILHO;

F) TUAPOCTATUYCCKOC JaBJICHUC HEM3MCHHO BO BCCX HAIIPABJICHUAX U BCCr/Aa NEPIICHAUKYIAPHO B

TOYKE €ro NpUJIOKCHHUSA K BBIACJICHHOMY O6’b€My.



19. Bropoe cBONCTBO r'MAPOCTaTUYECKOTO JABIECHUS [IaCUT

a) TMAPOCTATHYECKOE JaBJICHUE TOCTOSHHO M BCErIa MEPIEHINKYIISPHO K CTEHKaM pe3epByapa;
0) TUAPOCTATHUECKOE AABJICHHE U3MEHSCTCA IPU U3MEHEHUN MECTOIIOJIOKEHHS TOUKH;

B) TUAPOCTATHUYECKOE JIABIICHHE HEM3MEHHO B TOPH30HTAIHON TIOCKOCTH;

I') TUIPOCTATUYECKOE JaBJIEHNE HEU3MEHHO BO BCEX HAIPaBJICHUSX.

20.YpaBHeHHeE, MO3BOJIAIONICE HAUTH THAPOCTATUYCCKOE TABICHUE B JTFOOOM TOUKE
paccMaTpuBaeMoro o0bemMa Ha3bIBaeTCs

a) OCHOBHBIM ypaBHEHHEM THIPOCTATHKY;

0) OCHOBHBIM YPaBHEHHEM THIPOIMHAMHUKHY;

B) OCHOBHBIM YPaBHEHHUEM THIAPOMEXaHUKH;

I') OCHOBHBIM YPaBHEHHEM THIPOIMHAMHYECKON TCOPHH.

21. OcHOBHOE ypaBHEHHUE TUAPOCTATUKH I103BOJISET

a) OIpPEeAETATh AaBJIeHHE, IeiiCTBYOIIEe Ha CBOOOAHYIO IOBEPXHOCTb;

0) onpenenaTh JaBlICHUE HA JHE pe3epByapa;

B) ONPEIEIATH aBJICHUE B JIIOOOH TOUYKE pacCMaTpUBAEMOro 00beMa;

I') ONPEEINATh JaBJIE€HUE, IEHCTBYIOIIEE HAa IOTPYKEHHOE B )KUJIKOCTh TEJIO.

22. Yemy paBHO r'MIPOCTAaTUYECKOE JABJICHUE IIPU INIYOUHE MTOTPYKEHUSI TOUKU, paBHON HYIIO
a) IaBJICHUIO HaJ CBOOOIHOM MOBEPXHOCTHIO;

0) Mpou3BeICHNI0 00beMa KHJIKOCTH Ha €€ TUIOTHOCTH;

B) pa3HOCTH JIaBJICHUI HA JHE pe3epByapa U Ha €ro MOBEPXHOCTH;

F) MMPOU3BCACHUIO INIOTHOCTHU KUAKOCTHU Ha €€ yIICJ'IBHBH\/JI BCC.

23. "JlaBleHue, IPUIOKEHHOE K BHEITHEN MTOBEPXHOCTHU KUJIKOCTH, IEPEAACTCA BCEM TOYKAM 3TOU
JKUJIKOCTH 10 BCEM HAIPABJICHHUAM OJIMHAKOBO"

a) 9TO - 3aKkoH HproTOHA;

0) oTo - 3aKoH Ilackars;

B) 2TO - 3aK0oH Hukypan3e;

T') 3TO - 3aKOH JKYKOBCKOTO.

24. TIoBepXHOCTH YPOBHS - 3TO

a) TOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JTaBICHUE U3MEHSETCS 110 OJMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTh, BO BCEX TOUKAX KOTOPOM JIaBJIEHUE OJIMHAKOBO;

B) MIOBEPXHOCTH, BO BCEX TOUKAX KOTOPOU JAAaBIICHHE YBEITHMUUBACTCS MPSIMO MPOITOPIIMOHAIBHO
YIQJIEHUIO OT CBOOOTHON TIOBEPXHOCTH;

') cBOOO/IHAsI TOBEPXHOCTh, 00pa3yroascs Ha TPaHMIIE pa3jiesia BO3IYIIIHON U KUIKON Cpell Ipu
OTHOCHTEJIEHOM TTOKOE JKUIKOCTH

25. Kak nmpuioxeHa paBHOJIEUCTBYIONIAS THAPOCTATUYECKOTO JIABJIEHUS OTHOCUTENIBHO LIEHTPa
TSDKECTH MPSMOYTOJIBHOM OOKOBOM CTEHKH pe3epByapa’?

a) HIXKE;

0) BhIIIIE;

B) COBIAJAET C LIEHTPOM TSKECTH;

') CMEILIEHA B CTOPOHY.

26. CiocoOHOCTH MJIABAIOIIETO TENa, BRIBEICHHOTO U3 COCTOSIHUSI PABHOBECHSI, BHOBh
BO3BPAIIATHCS B 3TO COCTOSTHUE HA3bIBACTCS

a) YCTOMYMBOCTHIO;

0) OCTONYHMBOCTEHIO;

B) TUIaBY4€ECTHIO;

I') HEMOTOILISIEMOCTBIO.



27. BogousMelieHue - 3To

a) 00BbEM KHJIKOCTH, BBITECHIEMBIN CYJHOM IPH TTOJIHOM MOTPY>KCHHH;

0) BeC KUIKOCTH, B35TOM B 00BEME CY/IHA;

B) MaKCUMaJIbHBIA 00HEM JKUJIKOCTH, BHITECHSIEMBIH TIABAIOIIAM CYTHOM;
T') BEC JKUJIKOCTH, B35ATOH B 00bEME MOTPYKECHHOM YacTH CyJTHA.

28. Ecnu cyqHO BO3BpAIIAETCs B UCXOAHOE MOJIOKEHUE MTOCIE IEHCTBUS ONPOKUIBIBAIOLIECH CUIIBI,
MCTALICHTPUYCCKad BbICOTA

a) UMeeT MOJI0KUTEIbHOE 3HAUCHHUE;

0) UMeeT OTpULIATEIbHOE 3HAUCHHUE;

B) paBHA HYJIIO;

I') yBEIMUYUBAETCA B IPOLIECCE BO3BPALICHUS CYJHA B UCXOIHOE IOJIOKECHHUE.

29. Eciu cyiHO 1ocie BO3ACMCTBHS OMPOKUIBIBAIOIICH CUIIBI MPOJOJDKACT AalIbHENIIee
OTIPOKHJIBIBAHKE, TO METAIICHTPHYECKas BHICOTA

a) IMEET IMOJIOKUTEIbHOE 3HAUEHHUE;

0) UMeeT OTPHIIATESIIPHOE 3HAUYCHHUE;

B) paBHA HYIIIO;

') YMEHbILIAETCS B MPOIECCE BO3BPAIICHHS CYJHA B HCXOIHOE MOJIOKEHHUE.

30. [IpoBeaeHHas uepe3 00bEM KUAKOCTH MOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JIaBICHUE
OJIMHAKOBO, HAa3bIBACTCS

a) cBOOOHOM IMOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHSI;

B) MIOBEPXHOCTHIO ITOKOSI,

I') CTATUYECKOI MOBEPXHOCTBIO.

31. OTHOCHUTENLHBIM IMOKOEM JKHUIKOCTH HA3bIBAETCS

a) paBHOBECHE JKUJIKOCTU MPU MTOCTOSTHHOM 3HAUYE€HHUH JICUCTBYIOIINX HA HEE CHJI TSXKECTH U
WHEPIUY;

0) paBHOBECHE KUJIKOCTH MIPU MEPEMEHHOM 3HAYCHHUH JICUCTBYIOIMX HA HEE CHJI TSDKECTH U
WHEPIUY;

B) PaBHOBECHE KHUIKOCTH IIPU HEU3MEHHOM CHJIE TSHXKECTH U U3MEHSIONIEHCS CUJIe MHEPITUH;

T') PaBHOBECHE JKUJKOCTH TOJIBKO MPU HEU3MEHHOM CHJIE TSXKECTH.

32. Bo BpamaromnemMcs [MIMHAPUIECKOM cOoCyie CBOOOIHAS TOBEPXHOCTh UMEET (hopMy
a) napabobl;

0) runepOoIbI;

B) KOHYCA;

I') CBOOOJHASI TOBEPXHOCTh FOPU30HTAJIbHA.

33. Ilnomaas NONepevyHoro ceYeHus! MOToKa, MEPHeHIUKYIIsIpHAs HAIIPABJIECHUIO JBUKECHUS
Ha3bIBACTCS

a) OTKPBITHIM CEYCHHEM;

0) )KUBBIM CEUCHUEM;

B) TIOJTHBIM CE€UYEHUEM;

I') IUIOUIa/Ib pacxo/a.

34. Yactb nepuMeTpa >KMBOT'O CEUEHHUS, OTpaHHMUEHHAs! TBEPIbIMU CTEHKAMU HA3bIBACTCS
a) MOKpPBIN EPUMETP;

0) nepuMeTp KOHTAKTa;

B) CMOYEHHBIN IEPUMETD;

I') TUAPABIMYECKUN TEPUMETP.

35. O0BeM KUIKOCTH, MPOTEKAIOIINN 32 SANHHILY BPEMEHHU Yepe3 KUBOE CEUCHHE HA3BIBACTCS
a) pacxoJI MOTOKa;



0) 0OBEMHBII MMOTOK;
B) CKOPOCTb IOTOKA;
') CKOPOCTh pacxoa.

36. OTHOLIEHHE PAacX0/1a KUIKOCTH K IIJIOIIAIU KUBOTO CEUCHHS Ha3bIBACTCS
a) CpEeIHMUN PACXOJ MOTOKA JKUIKOCTH;

0) CpenHsisi CKOPOCTh MOTOKA;

B) MaKCHMAaJIbHasi CKOPOCTh MIOTOKA;

I') MUHUMAaJIbHBIN pacxo/] MOTOKaA.

37. OTHOIIEHHE KUBOTO CEYCHHSI K CMOUYCHHOMY IIEPUMETPY Ha3bIBAETCS
a) TUIpaBINYecKas CKOPOCTh OTOKA;

0) rUIPOIMHAMUYECKHI PacxXo/1 MOTOKa;

B) pacxoJl HOTOKa;

T') TUAPABIMYECKUN painyc MOTOKA.

38. Ecniu nipu IBMKEHUU JKUKOCTH B IAHHOM TOYKE pyclia IaBJICHHUE U CKOPOCTh HE M3MEHSIOTCH,
TO TaKOE€ JBM)KEHUE HA3bIBACTCS

a) YCTaHOBUBIIIEMCS;

0) HEyCTaHOBUBIIIEMCS,

B) TypOyJEHTHBIM YCTaHOBUBIINUMCS;

T) JAaMHHApHBIM HEYCTaHOBHBIIEMCSI.

39. JIBmxeHue, mpyu KOTOPOM CKOPOCTh U JIaBJICHUE U3MEHSFOTCS HE TOJIKO OT KOOPMHAT
IPOCTPAHCTBA, HO M OT BPEMEHH Ha3bIBACTCS

a) JaMUHapHBIM;

0) cTamOHapHBIM;

B) HEYCTaHOBUBIINMCS;

T) TYpOyJEHTHBIM.

40. TIpu ycTaHOBHBILIEMCS IBUKEHUH, KPUBasi, B KAXKA0H TOUKE KOTOPOM BEKTOPa CKOPOCTHU B
JTAHHBI MOMEHT BPEMEHH HaAIPaBJIECHbI 110 KacaTeIbHOW Ha3bIBAETCS

a) TPaeKTOpUs TOKA;

0) TpyOKa TOoKa;

B) CTpyHKa TOKa;

T') JUHUS TOKA.

41. TeyeHue >XKUIKOCTH CO CBOOOTHON TOBEPXHOCTHIO HA3bIBACTCS
a) YCTaHOBUBIIIEECS;

0) HarmopHoOE;

B) O€3HANOpHOE;

') CBOOOIHOE.

42. Teyenue >KuaAKOCTH 0€3 CBOOOJHON MOBEPXHOCTH B TPYOONPOBOAX C MOBBIIICHHBIM HIIN
NOHMKEHHBIM JaBJICHHEM Ha3bIBACTCS

a) 6e3HaNOPHOE;

0) HaropHoE;

B) HEYCTaHOBHBILIEECS;

T') HECBOOOAHOE (3aKPBITOE).

43. Unen ypaBuenust bepuymnnu, o603HauaemMblit OyKBO Z, Ha3bIBaeTCS
a) TEOMETPHUECKOM BBICOTOM;

0) MbE30METPUUYECKOI BBICOTOM;

B) CKOPOCTHOM BBICOTOI;

I') IOTEPSIHHOM BBICOTOM.



44. Ynen ypaBHeHus bepHyiim, 0003HauaeMbIii BRHIPA)KEHUEM Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOM;

0) reOMETPUYECKON BBICOTOM;

B) TbE30METPUUYECKON BBHICOTOM;

T') IOTEPSTHHOMN BBICOTOM.

45. Unen ypaBuenust bepuymnu, 0003HauaeMblii BBIpOKEHHEM Ha3bIBACTCS
a) MbE30METPUUECKOM BBICOTOI;

0) CKOpPOCTHOU BBICOTOI;

B) T€OMETPUYECKON BBICOTOM;

T') TAKOT'O YJICHA HE CYILIECTBYET.

46. YpaBHeHue bepHyiun 11 IBYX pa3IMuHbIX CEYECHUN MOTOKA JA€T B3aUMOCBSI3b MEKIY
a) TaBJICHHUEM, PACXOJIOM U CKOPOCTHIO;

0) CKOpOCThIO, AaBiaeHUEM U KodddurmenTom Kopuonuca;

B) JIaBJICHUEM, CKOPOCTHIO U T€OMETPUUECKOI BBICOTOM;

') FTEOMETPUUYECKOI BBICOTON, CKOPOCTHIO, PACXOIOM.

47. Kosdpunuent Kopuonnca B ypaBHeHuu bepHyiiu xapakrepusyeT
a) peXKUM TEUYEHUS KHUKOCTH;

0) cTeneHb ruIPaBIMYECKOTO COMIPOTHUBIICHUS TPYOOIIPOBOIa;

B) U3MEHEHUE CKOPOCTHOTO HAIopa;

T') CTENICHb YMEHBIICHUS YPOBHS IOJHON SHEPTHH.

48. JIuHeliHbIe T0TEPU BbI3BaHBI

a) CHJIOM TPEHUSI MEKIY CIIOSIMHU YKUIKOCTH;
0) MECTHBIMHU CONPOTHUBIICHHUSIMU;

B) JJIMHOM TpyOOIIpOBO/A;

T') BSI3KOCTBIO KHUIKOCTH.

49. MecTHbIE IOTEPU SHEPTUU BbI3BAHBI
a) HaJM4MeM JIMHEWHBIX COMPOTUBIICHUI;
0) HATMYUEM MECTHBIX COMPOTHBIICHUI;
B) Maccoi ABMKYIIEHCS KUIKOCTH;

I') MHEepLHeN ABMKYLIeHCs KUIKOCTH.

50. Jlyis u3mMepeHust CKOPOCTH MOTOKA UCTIONIB3YETCs
a) TpyOka ITuto;

0) Mbe30MeETp;

B) BUCKO3UMETD;

r) TpyOka Bentypu.

51. [Ins u3mepeHus pacxoa KUJIKOCTH UCTIOIb3YETCS
a) TpyOka ITuto;

0) pacxomomep Iluto;

B) pacxogomep Bentypu;

T') IbE30METP.

52. YcraHoBUBILEECS IBUKEHUE XapaKTEPU3YETCs YPaBHEHUSMH
a)v=1x,y,zt); P=0(x,y, 2)

o =1x,y,zt); P=0,y,z1)

B =f(X,y,2); P=0(,Yy, z, t)

o =1(x,y,2); P=9(x,y, 2)

53. Pacxon moToka HU3MCPACTCA B CIICAYIOIINX CAUHUIAX



paBHO

B) M° C;
r) M°/c.

54. HeycTaHOBHBIIICECS ABUKCHHUE KUIKOCTH XapaKTEPU3yeTCsl ypaBHEHUEM
2)v=1(x, y,2.); P = 0(x, y, 2)

o =1x,y,2); P=0(x,y, z, t)

B =1f(X,y,27t); P=0(x,y, z, 1)

v =1x,y,z1t); P=0,Yy, z)

55. 3navyenune ko3 dunmenta Kopuomnuca aiist JaMUHApHOTO PEKMMA JABMKEHHS KUIKOCTH PABHO
a) 1,5;

0) 2;

B) 3;

r) 1.

56. 3nauenne ko3 Puuuenta Kopuonuca mis TypOyIeHTHOTO peKUMa IBUKECHUS KUIKOCTH

a) 1,5;
0) 2;
B) 3;
r) 1.

57. Yto siBAseTCSl ICTOYHUKOM ITOTEPh SHEPIUU JBUKYLIEHCS )KUIKOCTH?
a) INIOTHOCTb;

0) BS3KOCTb;

B) pacxo/l >KUJIKOCTH;

') ©3MEHEHHE HAIPABJICHUS IBUIKEHUS.

58. Ha kakue BUABI AETATCS TUAPABIUYECKIE COIPOTUBICHUS?
a) TMHEHbIC U KBAJAPaTUUHBIE;

0) MeCTHBIC U HETTMHEHHBIE;

B) HENIMHEHHBIE U JTMHEUHBIE;

T') MECTHBIC U JINHEHHBIE.

59. JlamuHapHBINA PEXUM IBHXKCHUS KHIKOCTH 3TO
a) peXuM, IPH KOTOPOM YACTHUIIBI )KUIKOCTH MEPEMEIIAI0TCsI 0€CCUCTEMHO TOIBKO y CTEHOK

TpyOOIIpPOBOIA;

0) pe’xuM, Ipy KOTOPOM YaCTHUIIBI )KUJIKOCTH B TPYOONPOBO/I€ IEpeMeNIatoTcsl 0€CCUCTEMHO;
B) PEXKUM, NIPU KOTOPOM KHJIKOCTb COXPAHSET ONpeAeIeHHbIA CTPOI CBOUX YaCTHI] (IBUKECHHE

MOCJIOWHOE);

I') PEKUM, IPU KOTOPOM YaCTHIIBI )KUJIKOCTH JIBUTAIOTCS TIOCTIOWHO TOJBKO Y CTEHOK TPyOOIpoBOAa.

60. TypOyneHTHBIN PeKUM ABMKECHUS KUIAKOCTH ITO
a) peXKUM, TIPU KOTOPOM YACTHIIBI KHUIKOCTH COXPAHSIOT OMPEIEICHHBIN CTPON (ABIKYTCS

MOCJIONHO);

0) pexuM, Ipu KOTOPOM YaCTHUIIBI )KUJKOCTHU TepeMeNIaoTcs B TpyOOInpoBoie 6eCCUCTEMHO;
B) PEXXUM, IPH KOTOPOM HACTHIIBI )KUAKOCTH JIBUTAIOTCS KAK MOCIONHO TaK U OECCUCTEMHO;
T') PeXHUM, P KOTOPOM YaCTHUIIbI ’KUIKOCTH ABUTAIOTCS MOCIOHHO TOJIBKO B IEHTPE TPYOOIPOBOIA.

61. IIpu kakoM pexxuMe ABHKEHHS KHUJIKOCTH B TPYyOOIIPOBO/IE MyIbCALlUsl CKOPOCTEH 1

JIABJICHU HE TPOUCXOAUT?

a) IpU OTCYTCTBUM JIBUKECHUS KUKOCTH;
0) IpH CIIOKOMHOM;

B) NP TYpOYJIEHTHOM;

T') IpU JJAaMUHAPHOM.



62. IIpu KakoM pexxuMe JABHKEHHS KHUJIKOCTH B TPyOOIpOBO/Ie HAOII0AAaeTCsl My IbCalus
CKOPOCTEH U JaBJIeHUIA B TPyOOIIpoBoe?

a) IpH JJAMUHAPHOM;

0) Ipu CKOPOCTHOM;

B) NP TypOYJIEHTHOM;

I') IpY OTCYTCTBUH JBM)KEHUS JKUIAKOCTH.

63. I'te CKOpOCTh NBMXKCHUS KHIKOCTH MaKCHMaJIbHA MTPH TYPOYJIEHTHOM peKuMe?
a) y CTEHOK TpyOOmnpoBO/Ia;

0) B IEHTpe TPyOONpPOBO/IA;

B) MOXET ObITh MaKCHMaJlbHa B JIIOOOM MECTE;

I') BCE YaCTHUILIbI IBUXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

64. I'ne ckopocTh ABMXKEHUS KUAKOCTH MaKCHMajbHa IPHU JIJAMUHAPHOM pexuMe?
a) y CTEHOK TpyOOIIpOBO/Ia;

0) B 1IeHTpe TpyOOIPOBOAa;

B) MOXKET OBITh MaKCUMaJIbHA B JTIOOOM MECTE;

I') B Ha4aJie TpyoonpoBoa.

65. OT Kakux mapaMeTpoB 3aBUCHUT 3HAaUCHHUE unciia Pelinonbaca?

a) OT IMaMeTpa TPyOOIIPOBOIa, KHHEMATUYECKOU BSI3KOCTH JKUKOCTH U CKOPOCTH JIBHIKEHUS
KHAJIKOCTH,

0) OT pacxo/a )KHJIKOCTH, OT TEMIEPATYypPhI )KUAKOCTH, OT JUIMHBI TPYOOIIPOBO/IA;

B) oT IIHH&MI/I‘-IGCKOFI BA3KOCTH, OT IIJIOTHOCTU U OT CKOPOCTU ABHUIKCHUA KUAKOCTHU,

I') OT CKOPOCTH JIBUKECHHUS )KUKOCTH, OT MIEPOXOBATOCTH CTEHOK TPYOOIPOBOJIA, OT BA3KOCTH
YKUJIKOCTH.

66. Kputnueckoe 3HaueHue unciia Pelinombaca paBHO
a) 2300;
6) 3200;
B) 4000;
r) 4600.

67. Ilpu Re > 4000 pexxuM ABMKEHUS KUAKOCTU
a) JTaMUHApHBI;

0) mepexoIHbIN;

B) TypOYJIEHTHBII;

I') KABUTALIUOHHBIM.

68. IIpu Re <2300 pesxuM IBUKEHUS KHUJIKOCTH
a) KaBUTAIIMOHHBIH;

0) TypOyJIEeHTHBI;

B) NEPEXOIHBIH;

I') JaMUHAPHBIH.

69. KaBuTanus 31o

a) BO3/ICHCTBUE JaBJIEHUS KUAKOCTH HAa CTEHKU TPyOOIpOBOIa;

0) ABMKEHHE )KUKOCTU B OTKPBITBIX PYCIIaX, CBA3aHHOE C MHTEHCUBHBIM MIEpEMEIINBAaHHEM;

B) MECTHOE U3MEHEHUE TMAPABINYECKOIO CONPOTUBIICHUS;

') U3MEHEHHE arpEraTHOT0 COCTOSIHUS JKUIAKOCTH IIPU IBUKEHHUH B 3aKPBITBIX PyCllaX, CBA3aHHOE C
MECTHBIM I1a/ICHUEM JABJICHUS.

79. Ilo kakoit popmyie onpenensercs K03GPUIUEHT rHIPaBINIECKOTr0 TPEHUS s TaMHUHAPHOTO
pexxuma?

70. Ot uyero 3aBUCHUT KO3()(PULIMEHT THIPABINUECKOTO TPEHUS B IEPBO 00JIACTH TypOYJIEHTHOTO



pexuma?
a) TOJBKO OT uncia Re;
0) oT uncia Re u mepoxoBaTOCTH CTEHOK TPYOOIIPOBO/A;
B) TOJIBKO OT IIEPOXOBATOCTU CTEHOK TPYyOOTIPOBO/IA;
) OT yucia Re, oT JUIMHBI U HIEPOXOBATOCTU CTEHOK TPYOOIpOBO/Ia.

71. Ot yero 3aBUCHT KO3()(PULIMEHT THIPABINUECKOTO TPEHUS BO BTOPOH 00JIaCTH TypOyJIEHTHOTO
pexuma?

a) TOJIBKO OT uncia Re;

0) ot unciia Re u mepoxoBaToCTH CTEHOK TPYOOIIPOBOA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOIA;

r) OT uKciia Re, OT JJIMHBI U IEPOXOBATOCTH CTEHOK TPYOOIpPOBOAA.

72. Ot yero 3aBUCHT KO3()PHUIIMEHT THIPABINYECKOTO TPEHUS B TPEThEH 00JIaCTH
TypOyJIEHTHOTO pexxumMa? a) TOJIBKO OT uncia Re;

0) oT uncia Re u mepoxoBaTOCTH CTEHOK TPYOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTCHOK TPYOOIIPOBO/IA;

r) oT uncia Re, OT JUTMHBI U IEPOXOBATOCTH CTEHOK TPyOOIpPOBO/A.

73. Kakue TpyObl UMEIOT HaUOOJIBIIYI0 A0COIOTHYIO IIEPOXOBATOCTh?
a) YyT'yHHBIE;

0) CTeKJISTHHBIC,

B) CTaJIbHBIC;

') MEIIHBIE.

74. Uto siBNsieTCSl OCHOBHOW MTPUUMHOM MMOTEPU HAlopa B MECTHBIX I'MIPaBIMYECKUX
COIPOTUBIICHUAX

a) HAJIMYKME BUXPEOOpa30BaHU B MECTaX M3MEHEHHS KOHPHUTypaluy MOTOKa,

0) TpeHHe KHUIKOCTA O BHYTPEHHUE OCTPhIe KPOMKH TPYyOOIIpOBOAA;

B) U3MEHEHUE HANPABJICHUS U CKOPOCTH JIBUKEHUS KUJIKOCTH;

I') HIEPOXOBATOCTh CTEHOK TPYOONpPOBOJIa U BI3KOCTh ) KHUIKOCTH.

75. C IOMOIIIBIO YETrO ONPEAEIAETCS PEKUM IBUKEHUS )KUJIKOCTH?
a) no rpaduxky Hukypanse;

6) o HoMmorpamme Konbpyka-Vaiira;

B) o yncny PeitHonbaca;

r) o ¢popmyie Belicbaxa-/lapcu.

76. Jns onpeneneHys moTepb Haopa CIyKUT
a) uncio PeitHombca;

0) popmyna Beiicbaxa-/lapcu;

B) HOMorpamma Konbpyka-Vaiira;

r) rpaduk Huxypanze.

77. dns gero cnyxut popmyna Beiicbaxa-Ilapcu?

a) JJIs ompeeneHus yncia PeiiHonbca;

0) nns onpeneneHust KodQpPHUIMEHTa THIPABINYECKOTO TPEHUS;

B) JJIs ONIPEAEIIEHUS TIOTEPH HAIIOPA;

T) Ui onpenenenns KodpuiueHTa noTepb MECTHOTO COMPOTUBIICHUS.

78. KaBuTamus CIy>kuT IpUYUHON YBEITUYCHUS
a) BUOpanuu;

0) HarpeBa Tpyo0;

B) KI1/I ruapomaruy;

T') COMPOTHUBIICHUS TPYOOIIPOBO/IA.



79. Ilpu ucTE€YEHUHU KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOITPOCOM SIBJIIETCS
a) onpeJesieHne CKOPOCTH UCTEUSHHS U PacXo/1a HKHUAKOCTH;

0) ompeneneHre HeOOXOIUMOTO THAMETPa OTBEPCTHH;

B) ompeneneHne oobeMa pe3epByapa;

T') onpeesieHne TUIPABINYECKOT0 COIPOTUBICHUS OTBEPCTHUS.

80. UeM 00yCIOBIIEHO CKATHE CTPYH >KHIKOCTH, BHITEKAIOIIEH U3 pe3epByapa uepe3 OTBEPCTHE
a) BSI3KOCTBIO KUJKOCTH;

0) IBMKCHHEM KHUJIKOCTH K OTBEPCTHUIO OT PA3IMYHBIX HAPaBICHUMH;

B) JJaBJICHUEM COCEIHMX C OTBEPCTUEM CIIOEB KUIKOCTH;

') CUJION TSDKECTH M CUJION MHEPLIUH.

81. KoaddunueHT cxxatus cTpyn XapakTepusyeT

a) CTENEeHb U3MEHEHNE KPUBHU3HBI UCTEKAIOIIEH CTPYH;

0) BIUSHUE TMaMeTpa OTBEPCTHS, Uepe3 KOTOPOe MPOUCXOIUT UCTEUCHUE, Ha CKATHE CTPYU;
B) CTEIICHb CXKATHsl CTPYH;

') I3MEHEHHUE TUIONIA/I IOTIEPEYHOT0 CEUEHUs CTPYH 110 Mepe yIaleHus OT pe3epByapa.

82. B dhopmyne a1 onpeesieHusi CKOPOCTH UCTECUCHUS KUIKOCTH Yepe3 OTBEPCTHE OYKBOU ¢
o0o3Havaercs

a) K03 HUIUEHT CKOPOCTH;

0) ko3 durmeHT pacxona;

B) KO3 (PHUITUEHT CHKATHS;

') KO3(QGUIIUESHT UCTESUYCHUS.

83. [Ipu ucTeyeHnu >KUIKOCTH Yepe3 OTBEPCTHE MPOU3BeACHNE KOI((UIIEHTA CKATHS HA
K02(pPHUIIMEHT CKOPOCTH HA3BIBACTCS

a) K03 (PUIIMEHTOM HCTEUCHUS,

0) K03 HUITMESHTOM COTPOTHBIICHUS;

B) KO3 PUITMECHTOM PaCcX0/1a;

) K03 (HULHEHTOM HHBEPCUH CTPYH.

84. B dhopmyne s onpeaesieHusi CKOPOCTH UCTEUCHHS )KUIKOCTH uepe3 oTBepctre OykBoit H
0003Ha4Ya0T

a) JAIbHOCTh UCTEUCHUS CTPYH;

0) ryOuHy OTBEpCTHUS;

B) BBICOTY pe3€pBYyapa;

I') Harop >KUJIKOCTH.

85. 3meHeHue GpopMbl IONEPEYHOTO CEUEHUsI CTPYU IIPU UCTEUEHUH €€ B aTMOchepy
Ha3bIBACTCS

a) KaBUTAIIHEIH;

0) KOpperupoBaHHeM;

B) MHBEPCHEH;

r) monuMopduei.

86. IIpu ncreueHnn KUAKOCTH Yepe3 BHEMIHUM [IMIIMHIPUIECKAN HACaOK CTPYs U3 Hacalka
BBIXOJIUT C MONEPEYHBIM CEYEHNEM, PABHBIM IONIEPEYHOMY CEUEHHUIO CaMOro Hacajka. Kak Ha3piBaeTcs
ATOT PEKUM UCTCUECHUS?

a) Oe3HaIOPHBIl;

0) 6€30TpBIBHBIH;

B) CAMOTEYHBIN;

I') HAallIOPHBIM.

87. Uto Takoe KOpOoTKHii TpydompoBo?
a) TpyOOIPOBO/I, B KOTOPOM JIMHEHHBIE MOTEPH HAropa He MPEeBBIMAOT 5. ..10% MecTHBIX MOTeph
Haropa;



6) TpyOOIIpOBOA, B KOTOPOM MECTHBIE MOTEPU Harmopa npeBbImaoT 5...10% noteps Hanopa mno
JUTUHE;

B) TpyOOIIPOBO/I, ITMHA KOTOPOTO He IpeBhimaet 3Hadenus 100d,;

T') TpyOONIPOBO/ MMOCTOSIHHOTO CEYCHUSI, HE UMEIOIINH MECTHBIX COTIPOTHUBIICHUH.

88. Uto Takoe JUIMHHEIN TpyOOmnpoBo1?

a) TpyOOmpoOBO/I, JJTMHA KOTOPOTro npeBkimaet 3Hadenue 100d;

0) TpyOOIIPOBO/, B KOTOPOM JIMHEHHBIC TOTEPH HAMIOPA HE TPEBHIMAOT 5...10% MECTHBIX MMOTEPH
HAIopa;

B) TpyOOIIPOBOJI, B KOTOPOM MECTHBIE IOTEpU Harmopa Menbe 5. ..10% noTeps Hamopa 1o JJInHE;

r) TpyOOIIPOBO MOCTOSIHHOTO CEYECHHUSI C MECTHBIMHU COTIPOTHUBIICHUSMHU.

89. Ha xakue BUIbI IEIATCS JUIMHHBIC TPYOOTIPOBOIBI?
a) Ha mapaJuIeJIbHbIC U TIOCIICI0BATEIIbHEIC;

0) Ha MPOCTHIC U CIIOKHBIE;

B) Ha MPSAMOJIMHEHHBIC U KPUBOJIUHECHHBIC;

I') Ha Pa3BETBIICHHBIC U COCTABHBIC.

90. Kakue TpyOonpoBoAbl Ha3bIBAIOTCS MTPOCTHIMU?

a) MOCJIeJIOBATEIbHO COeIMHEHHBIE TPYOOIPOBOIBI OJTHOTO WIIM PA3IMYHBIX ceueHul Oe3
OTBETBJICHUM;

0) mapajuieTbHO COEIMHEHHBIE TPYOOIPOBOIBI OTHOTO CEUCHUS;

B) TpyOOIIPOBO/IBI, HE COJIEPKAIINE MECTHBIX COTIPOTUBIICHUM;

T') IOCIIEI0BATEIbHO COEIMHEHHBIE TPYOOIIPOBOIBI COJIEpKaIIe He O0ee OHOTO OTBETBIICHUSI.

91. [NoTpeOHBIiA HAIOP 3TO

a) HaIop, MOJyYEHHbI B KOHEUHOM CEYEHUH TPyOONnpoBOa;

0) Harop, KOTOPHI HYKHO COOOIIUTH CHCTEME IS JOCTHKEHHSI HEOOXOAMMOTO JaBICHUS U pacxoza
B KOHEYHOM CEUEHUHU;

B) Hamop, 3aTpaulBaeMbli Ha PEOJI0JIEHNE MECTHBIX CONPOTUBIIEHUH TPyOOIIPOBOAA;

T') Harop, COO0IIAaeMbIil CUCTEME.

92. Ilpu nojaue >KUIKOCTHU MO MOCJIE0BATENILHO COEJMHEHHBIM TpyOonposoaam 1, 2, u 3 pacxon
KHUAKOCTHU B HUX

a) Q=Q1+Q2+Q3;

0) Q1> Q2> Q3;

B) Q1 <Q2<Q3;

rQ=Q1=Q2=0Qs3.

93. Ilpu nojave *KUAKOCTHU IO MOCIIEOBATEIBLHO COEIMHEHHBIM TpyOomnpoBojam 1, 2, u 3 oOuias
NoTeps Haropa B HUX

a) Xh = Xhl - Zh2 - Xh3;

0) hl > Xh2 > ¥h3;

B) Xh = Xhl + Xh2 + Xh3;

r) £hl = £h2 = Zh3.

94. Tlpu nojave KUAKOCTHU MO MapajljielIbHO COeAMHEHHBIM TpyOonpoBoaaM 1, 2, u 3 pacxon
KUJKOCTU B HUX

2)Q=Q1=Q2=Q3;

0) Q1> Q2> Q3;

B) Q1 <Q2<Q3;

r)Q=Q1+Q2+Qs3;

95. Ilpu nojaye UAKOCTHU IO MapajljieIbHO COEAMHEHHBIM TpyOonpoBoaaMm 1, 2, u 3 obmas
IOTEPA HaAIlopa B HUX

a) Xhl = Xh2 = Zh3.

0) Xhl > Xh2 > Xh3;



B) Zh = 2hl - Xh2 - Zh3;
r) Zh = Xhl + Xh2 + Xh3.

96. Pa3BeTBICHHBII TPYOOIIPOBOJ 3TO

a) TpyOOIIPOBO/I, PACXOISIIUICS B pa3HbIE CTOPOHBI;

0) COBOKYITHOCTh HECKOJIBKUX MPOCTHIX TPYOOIIPOBOIOB, UMEIOIIUX OHO 00IIee CeYeHUE - MECTO
pa3BeTBIICHUS;

B) COBOKYITHOCTh MapauIeIbHBIX TPYOOIPOBOAOB, HMEIOLINX OJIHO 00IIee Haualo U KOHEI.

97. Ilpu nmoaye >KUAKOCTH IO Pa3BETBJICHHBIM TpyOomnpoBoaam 1, 2, u 3 pacxo] >KHIAKOCTH
a) Q=Q1=Q2=Q3;

0) Q=Q1+Q2+Q3;

) Q1>Q2>Q3;

r) Q1< Q2< Q3.

98. TpyOompoBo1, MO KOTOPOMY >KUJIKOCTh LIUPKYJIUPYET B TOM ke 00bEME Ha3bIBAETCs
a) KpyroBotii;

0) HUPKYISUOHHBIN;

B) 3aMKHYTBIN;

') CAMOBCACHIBAIOITUH.

99. Pe3koe NOBBINICHHUE AaBIICHHSI, BO3HUKAIOIIEE B HATOPHOM TPYOOIIPOBO/IC TIPU BHE3AITHOM
TOPMOXXCHHUU Pab0Yeii )KHUIKOCTH Ha3bIBACTCS

a) THIPABIMYCCKUM YIAapOM;

0) rUAPABIMYECKUM HAIIOPOM;

B) TUIPABIMYCCKUM CKAYKOM;

T') TUJPABIMYECKUI TPHIKOK.

100. CkopoCTh pacnipoCTpaHEeHHs YIAPHOU BOJHBI B BOJIC paBHA
a) 1116 m/c;
0) 1230 m/c;
B) 1435 m/c;
r) 1534 m/c;

JUTS IPOBEPKH C(HOPMHUPOBAHHOCTH MHIWKaTOpa goctrxkerus komrereniuu OITK-1.1, OTTK-1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.7

KonTtponbHas pabora
(KOMIUTEKT 3aJJaHui JJ11 KOHTPOJIBHOM paboThI)

Tema: Onpenenenre rupoCTaTUYECKOrO AaBICHHS B TOUKE.

Bapuant 1: Haittu u36srrounoe gasinenue PO Ha cBOOOAHON OBEPXHOCTH BOJIBI B pe3€pByape, eciu
M3BECTHBI: TITyOMHA BOJIBI 10 HIDKHETO YPOBHS PTYTH BEPXHET0 PTYTHOrO0 MaHoMeTpa a = 0,2 M, HUXK-HETo —
h=1,15 m, nokazanue Bepxaero manomerpa hl = 150 mm. OnpeaenuTh MOKa3aHue HUKHETO PTYTHOTO
mMaHomeTpa h2.

BapuanT 2: 3akphIThIN pe3epByap ¢ )KUIKOCTBIO IVIOTHOCThIO Pk = 820 Kr/M3 cHabXeH 3aKphIThIM
IbE30METPOM, PTYTHBIM TU(HMAHOMETPOM U MEXaHUYECKHMM MaHOMETpoM. OTpeieTUTh BHICOTY MOAHSTHS
prytu hpt B 1udMaHOMETpE U MTBE30METPUIECKYIO BBICOTY NX B 3aKPBITOM MbE30METPE, €CITH N3BECTHBI:
nokazanue Mmanomerpa Pm =0, 12 MIla u Beicotst h1 =23 M, h2=1,3m,h3=2,0m.

Bapuant 3: 3akpsIThIii pe3epByap ¢ KUAKOCTBIO [k = 900 kr/M3 cHAOXXEH MHE30METPOM U
KUJKOCTHBIM MaHOMETpoM. OmpeaenuTs BRICOTY MOJHATUS KUAKOCTH B MaHOMETpe hX, eciii ypoBeHb



KHMKOCTH B ThE30METPE BBIIIIC YPOBHS KHUIKOCTH B pe3epByape Ha BenuuuHy h = 1,5 M,a  paccrosiHue
oT MOBEPXHOCTH JKUAKOCTU B pe3epByape g0 Toukd A hA = 1,2 M. /aBieHre Ha TOBEPXHOCTH JKUIKOCTH
B Manomerpe PO =0.Pa=9,801104 Ila.

BapuanT 4: K nentpy pesepByapa ¢ Bojoi (] A) npucoenuneH pryTHbiii U- 00pa3Hbliil pTYTHBIH
maHomeTp. Onpenenuts abcontotHoe Pabe. u ManomeTpudeckoe PM naBineHue B IeHTpe pe3epByapa, €ciu
HIDKHHW YPOBEHb PTYTH B MAHOMETpE HaXxoauTcs Ha pacctosiHud h1 = 0,3 M OT TOYKHU MPUCOCAUHEHHUS
MaHOMETpa, a MoKa3aHue pTyrHoro Mmanometpa h2 = 0,7 m.

Tema: OmnpeaACIICHNUE CUJIbI JaBJICHUA Ha IIJIOCKYIO ITIOBEPXHOCTD.

Bapuanrt 1: Jlns perynupoBaHus ypoBHS )KHIKOCTH B HAIIOPHOM PE3€pBYyape yCTaHOBIIEH
HIOBOPAYMBAOLIHIACS MPSIMOYTOJIbHBIN 3aTBOp ¢ pa3Mepamu & X b =1 x 2 M2, KOTOpBIN OTKPBIBAET
OTBEPCTHE B BEPTUKAIBLHONU CTEHKE.

Omnpenenuth HaTsHKeHUE Tpoca T, eciu rayouHa h = 2,9 M, MaHOMETpHYECKOE JaBJICHUE Ha
noBepxXHOCTH XuIKocTH Pwm = 8,7 klla, miuotHoCTh ®)uakoctu [k = 900 kr/m3.

Tpenuem B mapHUpe U BECOM 3aTBOPA MPEeHEOPEUb.

Bapuanrt 2: IIpAMOYTroibHbIN AT JJTHHOM & = 5 M ¥ mupuHON b =5 M, 3aKkperuieH mapHUPHO B T.
O. I'mybuna BojwI ciieBa oT muta H =4 M, cipaBa — h = 2 M. Yron HakoHa mura K ropu3oHty [ = 60[].

Bapuant 3: Kpyrinyto TpyOy amamerpom D = 2m nepekpsiBaeT mockuii 3atsop. Onpenenurb paBHO-
JNEHCTBYIOLYIO CHUJy JBYXCTOPOHHETO [JaBJECHMsSI BOABl HAa  IUIOCKUI 3aTBOP U TOUKY ee
IPUIIOKEHUS,
ecnu  riryouHa Bozwl cineBa H1 =5 m, cripaBa — H2 =2 m.

Bapuanr 4: B BepTHKaIbHOI CTEHKE pe3epByapa ¢ Bojioii Ha riyoune h = 1 M umeercs tpyba
KBaJIPATHOTO CEUYEHUs CO CTOpOHOM & = 1 M. BHyTpeHHss kpoMmKa TpyOsI cpe3ana noj yriiom [ = 6001 u
3aKpBIBAETCS KPBIIIKOM, Bpalllalomieics Ha BepxHeM mapHupe. OnpeaenuTs ycuinue T, Heo0Xoaumoe Ais
MOJHATHUS ATON KPBILIKHU, IpeHeOperasi ee BeCOM U TPEHHEM B LIapHUPE.

Tewma: OnpeneneHne CUilbl 1aBJI€HUS HA HWJIMHIPUYECKYIO TOBEPXHOCTD.

BapuanT 1: Onpenenuth CHTy THIPOCTATHYSCKOTO JaBIICHUS BOJIBI HA | M ITUPHHBI HIKHEH KPHBO-
JTUHEWHOM YacTu coopyxeHust, ecmu H=1,5wm, r=0,5m.

BapuanTt 2: OnpenenuTts CHily CyMMapHOTO JIaBI€HUs Ha CEKTOPHBIN 3aTBOP U €€ HalpaBJeHUE.
I'my6una Boxsl nepes 3arBopom H =4 M, nmuna 3atBopa L =8 m, [1 = 6001,

Bapuant 3: Kpyrioe orBepcTre B BEpTHKaIbHON CTEHKE 3aKPBITOTO pe3epByapa ¢ BOJI0H MEPEKPHITO
cepuueckoit kpeikoit. Paguyc chepst R = 0,5 m, yron [ = 120[], rmyOuHa MOTpYKEeHUS [IEHTPA TSKESCTH
orBepctus H = 1,0 m.

Onpenenutsb JaBiIeHUE BOABI Ha KPBIIIKY, €CJIM HAa cBOOOIHOM noBepxHocTH PMm = 147 kI]a.

Bapuanr 4: Onpenenuth BEIMYMHY U HalPaBJICHUE CUITBI AaBJICHUS BOAbI HA 1 M mupuHbI (D)
CeKTOPHOTO0 3aTBopa paauyca R = 2,5 m, ecnu nieHTpanbHblil yron cexropa [ = 4501,

Tewma: [1naBanue ten. OCTOMYNBOCTB.

Bapwnant 1: BockoBo# mapvk NOMEIIEH B COCY, 3alI0JIHEHHBIN MaciaoM U BoJo#. [lToTHOCTE BOCKa
pBocka = 960 kr/ M3, mnoTHOCTh Macsa pM = 900 kr/ m3.

Onpenenuts OTHOLIEHHE 00bEMa BOCKOBOI'O IIapHKa B BOJIE KO BCEMY 00beMY IIapHuKa.

Bapuanr 2: B Boze ruiaBaet 1epeBsSHHbIN IWIMHID, BRICOTOHN h 1 auamerpom  d Tak, 4To ero
o0pa3ymolire BepTHKaJIbHbI. BBIACHUTE MpeebHyI0 BHICOTY NKp, pH KOTOPOH LMIMHAD TepseT

ocToiuuBOCTh, eciii d = 0,5 M; (11 = 800 xr/m3.

Bapuanr 3: 1o okonuanuu norpysku 1250 M3 mecka ocaika 6apsku h yBennumiacs Ha 1 M .



OnpenenuThb MIOTHOCTH MecKa (111, €ClIM MI0Ima b MIOCKOCTH TutaBaHus 6apxku [1 = 2000 m2.

BapuanTt 4: O6beM yacTu e IHOM TOphl, BO3BBIIIAIONICHCS Ha/l TOBEPXHOCTHIO Mopsi, paBeH W1 =
12,5 mM3. Onpenenutsb o0mmuit 00beM JieasHor ropsl W 1 riiyOHHY ee morpyskeHHoi yactu h0, eciu B ruiaHe
OHa uMeeT popMy IpsMoyroibHHUKa pazMepom a1 b = 3012 m. [TnoTHOCTH MOpCcKO#i Bobl [1 = 1030 kr/™mM3,
IUIOTHOCTH Jibja [ = 920 kr/m3.

Tema: FI/II[paBJ'II/ILICCKI/Ie COIIPOTUBJICHUS ITPU ABUXKCHUHN X KUAKOCTHU U ra3a.

Bapuanrt 1: U3 pesepByapa npu nocTossHHOM MaHoMeTpuueckoM Japiienun Pm = 20 kIla u
nocTosiHHOM ypoBHE H = 1,0 M Boia BBITEKAET 0 BEPTUKAIBHOIN TpyOe IEPEMEHHOr0 CEYEHUS], HUKHUI
KOHEL KOTOPOU MOTPYKEH B OTKPBITHIN PE3EpByap.

Omnpenenutsd pacxon Q B TpyOe 1 mojHOE TUApOCTaTHUECKoe AaBieHune P2 B ceuenuu 2 — 2,
pacrojoxeHHoM Ha BeicoTe h = 0,5 M 0T CBOOOHOI OBEPXHOCTH HMKHETO pe3epByapa, eciiu d1 = 50
MM, 02 =75 mm.

BapuanT 2: Kakoe abconoTHOe  JaBiieHHEe He0OXO0AMMO MMOAAepKuBaTh B pesepByape A (H1=1,5
M), 4TOOBI Yepe3 KpaH, pacroioKeHHbIH Ha BeicoTe H2 = 20 M u umeromuii K03 HUIUEHT COTPOTUBICHHUS
Ok = 3,5, npoxoauio 3 m3/gac Boasl. Ha mune 11 = 15 m tpy6a numeer nuametp d1 =40 mwm, Ha pune |2
=10 M — d2 =20 mm. Koaddunments: mopoporos [11 = [12 = 0,15; [13 = 0,2 MM; KHHEMaTHYECKast
BsA3KoCTh Boael [ = 1,31110-6 m2/c.

Bapuanrt 3: PesepByapbl A u B coenHeHbl rOpU30HTAIBHON HOBOM YyTYHHO# TpyOOil TIEpeMEHHOTO
ceuenus ¢ pasmepamu: |1 =10wm; 12=6wm; dl =50 mm; d2 =75 mm. Hamop cocraBmsier H= 8 m.
OmnpenenuTh pacxo/1 BObI B TPYOOIIPOBO/IEC U MOCTPOMTD AUArpaMMy ypaBHeHHs bepHysutu, eciu
ma"omeTpuueckoe gasienue PO = 0,08 MIla; h=2wm; (11 =0,035; (12 =0,031.

Bapuanr 4: Boja u3 3akpbITOro pe3epByapa BBITEKAET M0 TPyOe MEPEMEHHOTO CEYCHHUS C
muamerpamu d1 =75 mm u d2 = 50 mm, npu Hanope H = 1,8 m. nunbl yuactkoB: 11 =12 m; 12 =7 m.
Pacxox Boabl Q = 5 51/c. Onpeienuth MoKa3aHue PTyTHOrO MaHOMETpa h, MOAKITFOUEHHOT0 Ha TOBEPXHOCTH
BOJIBI B pe3epByape, U OCTPOUTH JUarpaMMy ypaBHeHus! bepHysuiu.

BapuanT 5: Kakoit Hanop HH Heo6xonuMo co3/1aTh B Hayaje CTaJIbHOTO TOPU30HTAILHOTO
Tpy6onpoBoja auHo# | = 1300 M 1 tuamerpa d1 = 150 mm s nmpomycka pacxoaa Q = 18 ni/c, npu
Harope B KoH1e Tpyoonposoga Hk = 10 M. Kak u3menurcs Hanop B Hauane, H[IH, ecnu ais npomycka
pacxoja, nmapajuielnbHO OCHOBHOU TpyOe, yinokuTh TpyOy auamerpom 02 = 100 MM  TO# K€ JAJTHHBI.

Bapuant 6: TpyOonpoBo, muTaeMblii OT BOJOHAIIOPHON OarrHu, nMeeT ydacTok AB ¢
napajyieibHbIM COSAMHEHUEM TPYO, AauHbI KoTopsix: |1 =400 M, 12=200wm, 13 =300 m. /[nuna ygactka
BC 14 = 500 m. JImamerpsl BetBeil TpyOompoBoma: dlI wmm, d2 = d3 wmm, d4 wmm. TpyOs
cranpHble. Hamop B koHme TpyOompoBona, B Touke C, HC = 10 m. Pacxon B Tpetbeit BetBu Q3 = 30 n/c.
Omnpenenuth pac-xoapl Ha ydactkax 1, 2 u BC u mee3omerpuueckuii Hanop B Touke A, HA.

BapuanT 7: BoonpoBoa nmuTaeMblif OT BOJOHANOPHOM OamHu uMeeT yyacTtok AB ¢ HerpepbIBHOIM
paznaugeii mo mytu 0 = 0,1 n/c Ha 1 m.m. Pacxox B koH1e Tpybonposoaa Q = 10 n/c. Onpeaenuts Hanop y
6amau H, eciu ummnel yuactkoB: 11 =300 m, 12 =200 m, 13 = 100 M, a quamerpsr: d1 =200 mm, d2 = 150
MM, 03 =100 mm.

BapuanT 8: Bojocmyck 0€TOHHOH IUTOTHHBI JIOJDKEH MPOIMYCcKaTh pacxon Q = 2 mM3/c npu niepernase
ypOBHe# BepxHero u HikHero ObedoB H = 10 m. J{nuna Bogocmycka | = 10 M. Onpenenuts He0OXOaUMbIi
nuametp d 1 MEHUMaIbHOE 3aToruieHue N, 4ToObI BakyyM BHYTpH BOJOCITYCKa ObUT MeHbIIe PBak = 41104
[Ma. ok =0,500103 M, [1 =1,010710-6 m2/c.

Tema: OI[HOMCpHBIe HAITOPHBIC ITOTOKHU JKMJIKOCTEHN U Ta30B.

BapuanT 1: B TOHKO#1 Teperopoke nesnsiiei 0ak Ha JBa 0TCEKa UMEETCs1 OTBepcTue quamerpom dl



=20 cM. U3 oTceka 2 Bo/ia BRUIMBAETCSA HAPYXKY YEPE3 BHENTHUN HIMIIMHIAPUYECKHUI HACAIOK,
pacrmoiokeHHbIi B 1He quamerpom d2 =15 cm. Hamopsr mocrostaubl. Onpepenuts pacxoq Q, hlu h2,
eciu o6t Harmop H = 3,5 m, a ymna wacazaka | = 0,5 m.

Bapuant 2: PezepByap pa3ziencH TOHKOH CTEHKOM, B KOTOPOI UMEETCsl KpYIJIoe OTBEPCTHE
auamerpoM 00 = 30 M. /[nameTp KOHUYECKH CXOMASAILICTOCs HAcaIKa, Yepe3 KOTOPhIi BBITEKAET BOAA U3
nepBoro orceka d1 = 15 MM; TuaMeTp BHEUIHETO HWIMHAPHYECKOTO HACaIKa, Yepe3 KOTOPBIN BHITEKACT
BoJIa U3 BTOporo orceka 02 = 20 mm. Onpenenuts pacxo. Boabl u3 6aka Q u riryouny H2 Bo Bropom
OTCeKe, eciM TITyOrHa Bojibl B epBoM otceke H1 = 1,25, a paccrosiHue oT AHA 10 IEHTpa
IIHHpUYecKoro Hacanka h = 0,2 m. J/[BukeHre BoJbl B pe3epByape yCTaHOBHBIICECS.

Bapuant 3: B BepTUKaIbHBINA HUJIUHAPHYECKUI cocya nuameTpoM D = 1 M moctynaer Bojaa u3
KpaHa ¢ pacxoaoM Q, KoTopas 3aTeM BBUIMBAETCS Yepe3 Majoe OTBEPCTHE B JIHE COCY/Ia MIPU ITyOHHE BObI
BHeM H=1,5Mm.

Omnpenenuth pacxon Q u nuameTp oTBepCTHs d, €CIIM TOCIIE 3aKPITUS KPaHa COCY/I OTIOPOIKHSIETCSI
3a 19 MUHYT.

Bapuant 4: U3 otkpsiToro cocyna nuamerpom D = 0,5 M B BEpXHIOIO KPBILIKY KOTOPOI'O BCTaBJIEHA
OTKpBITasi TPyOKa, BOJIa BEITEKACT B aTMOc(epy Yepe3 Majioe OTBepcTHe B HE, ruamerpoM d = 15 mMm.
Ompenenuth BpeMst oropoxkHeHust cocyaa npu H=1,2 M u h = 0,5 M u npu kakom h MakcuMasbHBII Pacxo.
BO/bI 3 oTBepcTHs Oyner Q = 0,4 n/c.

Tema: JIBuKeHHE )KUIKOCTU U raza B IOPUCTOM Cpee.

Bapuant 1: Jlns cOpoca BoAbl B TPYHT 3alPOSKTUPOBAH MOTIIOMIAOIMNN Konoaen. OnpenenuTs Bo3-
MOJKHBIM cOpachIBaeMbIil pacxo, eciiu ObITOBasi TTyOrMHa BOJIbI B BOJOHOCHOM cioe H = 2 M; riybuna
BOJIBI B Kotoziie h = 6 m; muametp kosoana d = 30 cm npu pamuyce Bausauss R=240mu Kk =0,03 cm/c.

Bapuant 2: Onpenenuts paanyc BIUSHUS COBEPIICHHOTO TPYHTOBOTO KOJIoAla R, eciu: MOITHOCTh
BogoHOCHOTO 1iacta H = 10 m; ypoBeHb Bojbl B kKosofie h = 8 m; auamerp komoaa d = 100 cwm;
k03 ¢unment puistparmu K = 0,0003 m/c; nebut konoanma Q =500 m3/cyTku.

BapuanT 3: Beruncauts 1e0UT apTe3uaHCKOM CKBa)KUHBI IPU YCIOBUH, YTO MOLTHOCTH BOJIOHOCHOTO
miactat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

BapuanTt 4: Onpenenuts NpUTOK BOABI K BOJJ03a00pHOM ranepee, pacnoiokKeHHOH Ha BOJOYIIOpE, ec
-JI1 OTMETKA CTaTU4YeCKOro ropu3onta Boas! 11,0 M; oTMeTka Booynopa 6,0 M; riryOuHa BOZbI B rajiepee
hO = 1 m; mmpuna b = 2 M; muna ranepen | = 50 m; koaddunnent punprpamuu K = 0,009 cm/c; paguyc
BiIMsiHUA R = 240 m.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
1 JIOTUYECKHU ITPaBUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U AaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS /1151 BbIOOpa METOUKH BHIIOJHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HAHUSA:

- IOCTaTOYHO MOJIHbIE M CUCTEMATU3UPOBAHHbIE 3HAHUS 110 AUCLUILIMHE;

- YCBOEHHE OCHOBHOW M JIONOJIHUTEIILHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHIENIUAX U HAPaBIECHUIX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YeT HAYYHYIO TEPMHUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaZICET UHCTPYMEHTapUeM N0 JUCIUILUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOCTOsTeNbHAs paboTa Ha MPAKTUYECKUX 3aHITUSIX, yJacTHE B TPYMIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET X0/ pEIICHUs 3a/1a4u 0€3 3aTPyTHCHHM




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHHOJIOTUH, CTUIIUCTUYICCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILTNHBI, YMEHHE €0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYJIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHHSA MO JUCHIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBETA (BBIIIOJIHEHUSI TUCbMEHHON PabOThI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb C(HOPMHPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BONPOCHl U MPAKTUUECKUE 3aJaHUS JIs1 IPOBEIACHMS IPOMEKYTOUHOM aTTeCcTalluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu 00y4aroIuXcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs

1. OcHoBHBIE (hU3NUYECKHUE CBOMCTBA KUIKOCTHU U Ta3a. [lapameTpsl, onpeensonue CBONCTBA
JKUJIKOCTEN 1 ra3oB. CHJIbI, IEMCTBYIONINE HA KUIKOCTD.

2. 'mapocratuyeckoe JaBJICHHUE U €r0 CBOMCTRBA.

3. Muddepennmanbapie ypaBHEHHUS PAaBHOBECHS YKUIKOCTH.

4. PaBHOBeCHE KUIKOCTH MO JEUCTBUEM CHIIbI TsKECTH. OCHOBHOE YPAaBHEHHUE THIPOCTATHUKH.
3akoH [lackais.

5. IIpe30omeTprueckas BeICcOTa. ' HIpOoCTaTHUECKUI HAMOP.

6. PaBHOBecue ra3a B noJie cyiibl TsokeCcTH. OTHOCUTENILHEBIN TOKOU JKUIKOCTH U Trasa.

7. Cuna naBiieHUs KUJIKOCTH Ha TUIOCKKE MOBEpXHOCTH. OnpeiesieHne KOOPANHAT LIEHTPA TaBICHUS.

8. Cuna gaBieHHUs )KUIKOCTH HA [WIMHAPUYECKYIO MOBEPXHOCTh. L{eHTp naBnenus cumsl. Teno
JTaBJICHUSL.

9. 3akon Apxumena. Teopus mmaBaHus Ten. [IoHATHE OCTOMYNBOCTH IUIABAIOIINX TEII.

10. Buap! nuxenns xuakoctu. [lapameTpsl motoka.




11. Inddepenunanbupie ypaBHEHUS IBIKCHHS )KUIKOCTH. Y paBHEHHE HEPA3PHIBHOCTH
HEC)KUMAEMOU KUIKOCTH.

12. YpaBHenue bepHymin g CTpyHKU HEBSI3KOM KUIKOCTH. J[Ba acrieKTa YWICHOB ypaBHEHHUS
bepnymnu. I'paduueckoe npeacTaBieHne ypaBHeHUs] bepHYuH 1711 HEBSI3KOW KUIKOCTH. Y paBHECHUE
bepnysmiu i ra3os.

13. I'padpuaeckoe npeacTaBiacHUEe ypaBHEHHUS bepHYIUIN U1 BSI3KOM KUIKOCTH. Y paBHEHUE
bepHynu 1t nOTOKa  BA3KOM JKUJIKOCTEH.

14. YpaBHenue bepHyiuin i1 peaqbHbIX Ta30B.

15. Buapl conporuBieHuid. OCHOBHOE ypaBHEHHE PABHOMEPHOIO JIBUKEHUSI )KUIKOCTH.

16. PexxuMbl IBUKEHUS KUIKOCTEH. Kputepuii pesKUMOB ABUKEHUS HKUJKOCTH.

17. JlamuHapHBIN peXuM ABUKEHUS. Pacxo/l, CKOpOCTh U MOTEpHU HAMOpa MpU JaMUHAPHOM
pEeXUME.

18. TypOyneHTHBIN PEeXUM JIBIKCHHS. Pacxo/, CKOpOCTh ¥ TTOTEpH HAIopa Mpu TypOyJIEHTHOM
pEeXUME.

19. Onpenenenue k03P GUIUEHTA THAPABINYECKOr0 TPEHUS MO JUTMHE. BBl MECTHBIX
conpotusiieHuil. PacuetHsie hopMyIbl.

20. McTeyenune )KUJIKOCTH U ra3a yepe3 Majgoe OTBEPCTUE B TOHKOM CTeHKE. TpaekTopus
BBITEKAIOIICH CTPYH.

21. Ucteuenue xuaKocT yepe3 Oonbliue orBepcThs. MicTeueHrue mpu nepeMeHHOM YPOBHE.
OnopoKHEHHE COCYyI0B.

22. Hacanku. MicTedeHue KUIKOCTH Yepe3 HacaJlKu MPH MMOCTOSHHOM Harope. Bakyym B
Hacazkax. OnpeneneHyue Bakyyma.

23. JIsmxkeHue )XuaKocTH 1o Tpyoam. IIpocroii Tpybomnposoa. Pacuernsie popmyibr. CroxHbIE
TPyOOTIPOBOIBI.

24. Pacyet TpyOONIPOBOAOB C MMOCIIEI0BATEIBHBIM | MAapaUICIBHBIM COeTUHEHnEM TpyO. Pacuer
TPyOOIPOBOJIOB C ITYTEBBIM pacxog0M. Pacder pa3BeTBICHHOW W KOJBIICBOM CETH.

25. 'mapaBnuueckuii yaap B TpyOOIpoBo/Ie.

26. Bunsl qBrkeHUS TPYHTOBBIX BoJ. OCHOBHOM 3akoH ¢uibTparnun. Koaddumuent
bunbTpanuu.

27. Konozelr Ha BoJoHENpOHUIIaeMOM TpyHTe. [loriomarommii 1 apTe3nancKuii KOO IIIbI,
BOZI0OCOOpHAs ranepes (IpeHa).

28. [lonsiTHe 0 rumpaBIndeckoM nmogooun. I'eomeTpuueckoe, KWNHEMAaTHYECKOE U TUHAMUYECKOE
nogo6ue. Kputepuu ruipoinHaMUIecKoro moo0us

7.4.2. TlpakTdeckue 3aJaHus JUII IPOBEICHUS IPOMEKYTOYHOM aTTECTANH 00yIatOIIHXCS
[MpakTrueckue 3aAaHus 115 IPOBEICHHS IPOMEKYTOUHON aTTECTAIlMU 00YYaIOIIUXCSl Pa3MEIICHBI
o aapecy: DUOC / CJIO Moodle / Kadenpsr / Bomomonb3oBanus u sxonoruu / Bud - ounas ¢popma
oOyuenus / bakanaBpuar u cneruanurteT / MexaHuka >KUJKOCTH U ra3a
(https://moodle.spbgasu.ru/enrol/index.php?id=2032).

7.4.3. IlpuMepHbIe TEMBI KypCcOBOii paboThI (MpoekTa) (Ipyu HaTHYKH)
KypcoBbie paboThl (IpOEKTHI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa MPO(ECCHOHATFHON e TENbHOCTH, XapaKTepHU3yIoIKe 3Tanbl GOPMUPOBAHUS KOMITETEHITHHA

[Ipouenypa npoBeaeHUs IPOMEKYTOUHOM aTTeCTallMU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
periaMeHTHpYyeTCsl JOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEIEIISIONINM MOPSAI0K OPTaHU3aluy U
MPOBEJCHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH U MMPOMEKYTOUHOM aTTeCTalluy 00y4YaroInXcs.
[Iponenypa onennBanus GOpMHUPOBAHUS KOMIIETEHIIMN TPU MPOBEIEHUH TEKYIIIETO KOHTPOJIS IPUBE/ICHA B
1.7.3. TunoBble KOHTPOJIBHBIE 3a/1aHNsl  WJIM UHBIE MaTE€pHalIbl TEKYIIETO KOHTPOJS IPUBEJEHBI B I1.7.2.
[IpomesxyTouHas arrecTanys No AUCUUILUIMHE TPOBOAUTCS B (hopMme 3aueTa.



7.6. Kputepun onieHuBaHus CHOPMUPOBAHHOCTH KOMIIETEHITUI TTPH TIPOBEICHUH MPOMEKYTOUHON

aTTecTaluu
YPOBEHEL OCBOEHUSI U OIIEHKA
Onenka Onenka
«HEYIOBJIETBOPUTEIT | «YAOBICTBOPUTENBH | OLEHKA «XOPOLIO» Onenka «0TJIIMYHO»
HO» o»
«HE 3a4TCHO» «3a4TEHOY»
YpoBeHb OCBOCHHUSI | YPOBEHBb OCBOCHHS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUSA
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenun Kommerenun Kommerennun
c(OpPMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS M HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
Kpurepuu c(OpMHPOBAHBI 3HaHUU. Y MEHUA HOCAT _ | BeecTopoHHHe. YMenus
OLCHHBAHNS (dbparMeHTapHbl U pPENPOAYKTUBHBII YCIIEILTHO
HOCAT Xapakrep, IIPUMEHSIFOTCS K
PENpPOAYKTUBHBII IPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaHapTHBIX
HU3KHUI YPOBEHb JlemoHCcTpHUpyeTCs | TBOPYECKMX 3aJaHH.
CaMOCTOSITEJIBHOCTH JOCTaTOYHBIN JlemoHcTpUpyeTes
IIPAKTUYECKOTO YPOBEHb BBICOKMH YPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYHMBOTO BBICOKAsl aJallTUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA

HaBBbIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUS
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJJaHuH.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJIUKHU
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpa METOTUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETEHIINNA, 3aKPETIJICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIICTCS, €CIIU CpeHee apu(METHISCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxXOoJIUTCA B MHTEpBaJie oT 2,5 1o 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTEIBHOM JIUTEPATYPbI, HEOOXOAUMOM /1151 OCBOCHUS TUCLUTIIIMHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 [TyceB A. A., Mexanuka KUAKOCTH U raza, Mocksa: FOpaiit, 2023 https://g;%g;%/bwde/
9 Kymunos B. A., Kapramios 3. M., Kopanenko A. I'., Kynunos U. B., https://urait.ru/bcode/
I'mnpasnuka, Mocksa: FOpaiir, 2023 511258

JlomoJHUTENbLHAA JIUTEPATYPA

Kyxos H. II., Maitnukosa H. ®@., I'ngporazongunamuka. Hact 1. ['uapasnuka,

1 |[TamboB: TamOoBCcKkMit rocyapcTBEHHBIM TeXHUUYECKUHN yHUBepcuTeT, DbC

ACB, 2015

http://www.iprbooksh
op.ru/64075.html

Hosukosa A. M., Kyapssues A. B., UBanenko U. U., Mexanuka KHUIKOCTH U

2 |ra3a, Cankr- [letepOypr: Cankr-IleTepOyprckuii rocynapcTBeHHBIN

ApXHUTEKTYpHO-CTpouTeNnbHbIN yHUBEepcuteT, ObC ACB, 2014

http://www.iprbooksh
op.ru/58534.html




raza, CIIo., 2014

Hosukosa A. M., Kynpsisiies A. B., UBanenko U. U., Mexanuka skuakocta u | http://ntb.spbgasu.ru/

elib/00600/

OO6yuatomuecs u3 4yrcyia MHBaUI0B U il ¢ OB3 obecneunBaroTcst meyaTHBIMU U (WITH)
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMK pecypcamMu B popMax, aIalTHPOBAHHBIX K OTPAHUYCHUSIM UX

310POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTh «IHTEepHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTepHET»

DIEeKTPOHHBIN ajipec pecypca

MexaHuKa )XKUAKOCTU U Ta3a (Kypc JeKIuit)

http://moodle.spbgasu.ru/course/view.ph
p?id=933

HudopmaninoHHble pecypchbl

https://www.spbgasu.ru/university/infor
matsionnye-resursy/

[Tepuonnueckue u3aanus

https://www.spbgasu.ru/university/perio
dicheskie-izdaniya/?clear_cache=Y

8.3. [lepeueHb cOBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U WH()OPMALIMOHHBIX CIIPABOYHBIX CUCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

JlaboparopHbie pabOTHI 1O THAPABIUKE

http://www.labrab . ru /spbgasu

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucrannuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa uaarenscrsa "Jlans"

https://e.lanbook.com/

DnektponHas 6ubiuorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTpOHHO-O0MOIMoTeuHas cucrema n3aarenbcrsa "FOPAUT"

https://www.biblio-online.ru/

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa usaarensersa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snexrponnas 6ubnuoreka eELIBRARY.RU

https://www.elibrary.ru/

Poccuiickas rocynapcTBeHHast 6ubanoTexa

www.rsl.ru

Bceepoccuiickuii MHCTUTYT HAYyYHOM U TEXHHUUECKOW HHPOpPMALIUU
(BUHUTHN)

WWWw2.viniti.ru

bubnuoTteka crareit xypuana HIT «<ABOK»

http://www.abok.ru/articleLibra
ry/

8.4. Ilepeuenb MH()OPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYILECTBIEHUH 00pa30BaTEIbHOTO
npoliecca 1o JUCIUIIMHE, BKII0Yas MepeueHb JUIEH3HOHHOTO M CBOOOIHO paclpoCTpaHsIeMOro

nporpaMMHOTO obecrnieueHUs

HanmenoBanue

Crioco6 pacnpocTpaHeHus
(JTMIIEH3MOHHOE MM CBOOOTHO
pacrpocTpaHsieMoe)

Ansys

CyOMIIeH3MOHHBIN TOTOBOP
Ne1976-110/2017-C3DO ot
16.10.2017 r. ¢ 3A0 "KAJI®EM
Cu-Ai-Oc". Jlunensust  6eccpodnas




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHHs 00 OCHAIIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JJIs1 CAMOCTOSITENbHON paboThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
MOMEIIEHUH JUIsl CAMOCTOATEIBHOM paboThI

OcHamieHHOCTh 000pPYJOBAaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

50. YueOHble ayIUTOPHH U1 IPOBEICHUS
JIEKIMOHHBIX 3aHATUI

VYyebHas ayuTOpHs AJis1 TPOBEACHUS 3aHATUI
JIEKIIMOHHOT'O TUTIA, KOMIUIEKT MYJIbTUMEIUIHOTO
obopymoBaHus (TIEPCOHATBLHBIN KOMITBIOTED,
MYJIbTUMEAUHHBIN TIPOEKTOP, IKPaH, ayAMOCUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yu4eOHO# Mebenu,
noakroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIXOJ B IHTEpHET

50. Y4eOHble ayTUTOPHH JIJIs1 TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEXKYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEINIHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOI'ACY, Beixon B HTEpHET

50. Yuebnas nabopatopust BOJOIMOIb30BAHUS
2-s KpacHoapmeiickas yi. 1. 4
Ayn. 401

Moiika naboparopnast. Cymuika Juisi ToCyAbl
naboparopHast. byreumn 1051, YiakoBka GuibTpoB
OymaxHbIx 1uamerpoM 100 MM.

YnakoBka puiabTpoB OyMaxHbIX auameTpoM 120 MM.
®oromerp KOK-2MII. Cnekrpodoromerp [13-5300.
Krogersl. [1nockomonnas koin6a 300 M. pH-metp
Hanma. Crakansr 100 mut. [lepkatenu ajis G10peToK.
Jepxarenu aiis PH-MeTpoB. MUKpOOIOpPETKH.
bropetku. brok anektponos amtomunueBbix. CTakan
JUIs OJIOKA AJIEKTPOAOB. BeImpsMuTenb Toka.
Bubporpoxor I13-6800. Konba konnueckas
mockogoHHas 300 mu. Crakan 100 mi. bropertka ¢
nepxateneM. KonoHku GuibTpalimoHHEIE.
HNonoobmenHas cmona

MarnuTtHas Memianka ¢ MelmaTteasiMi. TeXHuuecKre
Bechl 500-M.

50. Tlomemienus Uit cCaMOCTOSITENbHON pabOThI

[Tomernienue A caMOCTOSTENHHON pabOTHI
(unTanbHbIN 321 Oubnmoreku, ayn. 217): [IK-23 mr., B
T.4. 1 mr.- I[1IK misg mur ¢ OB3 (cucremuslii 6510k,
MOHMTOP, KJIaBUaTypa, MbIIIIb) C MOJKIIOYEHHEM K
cet «HTEepHEeT» M obecrieueHreM A0CTymna B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlig naBanuaoB u nn ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS OTyYEHUS
0o0pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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