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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)

[ensiMu OCBOCHHS TUCUMUIUIMHBI SBJSIOTCS SBISIOTCSA: OCHOBHbIE (PU3UYECKUE SIBJICHHS U MPOLIECCHI
MOKOAIUXCA U ABWIKYIIUXCA )I(HI[KOCTeﬁ U ra3oB, Ba)XHEUININE 3aKOHBI TUAPOCTATUKHU U TUAPOIWHAMUKH,
OCHOBHBIE 3aKOHBI OJJO0US ¥ TUAPABINYECKOTO MOIETUPOBAHUSI.

3amaueil OCBOEHUS

JUCHUITIIMHBI

SIBJIAETCA OOecIeueHue CTYACHTOB HeO6XOI[I/IMBIM 00BEMOM

TCOPCTUYCCKUX U IMPAKTUYCCKUX HABBIKOB, KOTOPBIC, C OHHOﬁ CTOPOHBI, ABJIAIOTCA OCHOBOM aJig psaga
JUCHHUIIIMH CIICHHUaJIbHOCTH, a C ,Z[py1"0171 CTOPOHBI, IMTO3BOJIIIOT MCIIOJB30BATHh MCTOABI MCXAHUKHU KUAKOCTHU U
rasza [uid pCiCHUs KOHKPCTHLBIX 3a1a4 B obactu CTPOUTCIILCTBA.

2. IlepeyeHb MJIAHMPYEeMbIX Pe3yJbTATOB O00y4YeHHMsI MO JAUCHMIUVIMHE (MOIYJII0), COOTHECEHHBIX C
HHINKATOPAMM JOCTHKEHUS] KOMIIeTeHUM I

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIMN

Kong n naumeHOBaHME
VHJIUKATOpa JOCTHKEHUS

[Tnanupyemblie pe3yabTaTbl 00yueHUs 10
JTUCITUTLINHE, 00ECTICUNBAIOIINE JTOCTIKCHUE

KOMIIETECHIUHU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHust OITOIT
OIIK-1 Cnocoben pemars|OITK-1.1 BeisiBrienue u|3HaeT
3amaun  npodeccuoHanpHOM |KIaccuukanus (HU3MUECKUX H|OCHOBHBIE 3aKOHBI MEXaHUKH KHUJIKOCTH U rasa
NESTEIbHOCTY HAa OCHOBE|XMMHUYECKUX IIPOLIECCOB, [yMeeT
UCIOJIb30BaHUS nporekaomux  Ha  oObekTe|l[IpuMeHsITh Ui TPaKTHYECKUX  PacuyeToB
TEOPETUUYECKUX u|npodeccnoHanbHOM TEOPETUYECKHE 3HAHUS
MPAKTUYECKUX OCHOB|1eATETbHOCTH BJIa/leeT HABbIKAMU
€CTECTBEHHBIX U METOJaMH  pacueTa  pa3du4yHbIX  BUJIOB
TEXHUUYECKUX HAYK, a TaKxKe JIBUKCHUS
MaTEeMaTHYECKOro anmnapara
OIIK-1 Cnocoben pemars|OIIK-1.2 Onpenenenue|3naer
3a1aui  POo(eCcCHOHANBHOM|XapakKTePUCTUK  (DPU3MYECKOTO|TEOPETHUECKHE OCHOBBI MEXAHHUKHU KHUIKOCTH U
NEeSTeILHOCTH Ha OCHOBE|MpoIecca (sBneHus),|raza
UCIOJIb30BaHUS XapakTepHOro JJisi  OOBEKTOB|ymMeeT
TEOPETUUECKUX u|npodeccnoHanbHOM IPUMEHSITH PA3JINYHbIE METOAUKHU PAaCUETOB
MPAKTUYECKUX OCHOB(IIEATENBHOCTH,  HAa  OCHOBE|BJajJeeT HABbIKAMU
€CTECTBEHHBIX 1| TEOpETHIECKOTO aHaJIM30M BO3MOXHBIX BHUJOB COCTOSIHUSL M
TEXHUUYECKHUX HayK, a Takxke|(d3KCIepUMEHTAIBHOTO) JBUKEHHS KHUIKOCTH U raza
MaTeMaTHYeCKOro anmnapara |UCClIeJOBaHUs
OIIK-1 Cnocoben pemars|OITK-1.4 [Ipencrasnenue|3Haer
3ajjauu  Mpo¢ecCHOHaNBHOM [0a30BBIX 1Utsi|{OCHOBBI MaTEeMaTHUECKOTO MOJAEIUPOBAHUS H
NESTEIPHOCTH Ha OCHOBE|MpodecCHOHATHHOM chepsi|ananuza
HCIOJIb30BaHUS ¢u3nueckux  MpoIEeccOB  H|ymeer
TEOPETHUECKUX U|sBIeHuM B Buae|lIpumenaTy MareMaTMdyeckue MOJENHu Ul
MPAKTUYECKUX OCHOB|MaTeMaTH4eCKOT0(1X) JEUCTBYIOIUX B TNPUPOJAE U IPOU3BOJACTBE
€CTECTBEHHBIX u|ypaBHeHus(i1) TEYEHUN

TCXHUYCCKUX HAYK, a TAKKC
MAaTE€MaTUYCCKOr O arrmapara

BJ1ajieeT HABBIKAMM
Teopuer (PU3NYECKOr0o U MaTeMaTH4eCKOro
MOJIETTUPOBAHUS




OIIK-1 Cnocoben pemiath
3agaun  MpohecCHoHATBbHON
JICATEIIFHOCTH Ha OCHOBE
UCTIOJIb30BaHUS

TEOPETHYECKUX "
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX "

TCXHUYCCKHUX HAYK, a TAKIKC
MaTE€MAaTHUYCCKOro aliapara

OIIK-1.5 Bseibop  06a30BbIX
(I)I/I3I/I‘ICCKI/IX u XUMHUYCCKUX
3aKOHOB JIJISl PpEIICHUs 3aaad
npodeccnoHaTbHOMI
JeSTeTbHOCTH

3HaeT
(1)I/I3I/I‘-ICCKI/IC 3aKOHbI CTaTHKM MW JUHAMHUKHU
CIUTOUIHBIX CPeJ

ymeeT

INPUMEHSATh OCHOBHBIC 3aKOHBI B ITPAKTUYECKON
JeSTEIIbHOCTH

BJIa/IeeT HABBIKAMHU

porpaMMHbBIM 06eCHe‘-IeHI/I€M, OIINChIBAIOIIINM
3aKOHBI CTATHKH M TUHAMUKH CILIOMIHBIX CPEJl

OIIK-1 Cnocoben pematrs|OIIK-1.7 Pemienue ypaBHEHUIA,|3HaeT

3a7a4u  POECCUOHATBLHOM |OTUCHIBAIOITIX OCHOBHBIC|ypaBHEHUST (PU3HUUECKUX ITPOILIECCOB
NESATCIIbHOCTH HAa OCHOBE|(U3MYECKHUE  TIPOIIECCHI, clymeer

UCTIOJIb30BaHUS PUMEHEHHEM METO/IOB(pemaTh ypaBHEHUS TMHEWHOM alreOphl
TEOPETUICCKHIX v |muHeHON anreOpbl U|BJIajieeT HaBbIKAMU

NPaKTUICCKUX OCHOB|MaTEMaTHYECKOT'O aHaN3a MaTeMaTHYECKUM u POTPaMMHBIM
€CTECTBEHHBIX u obecrieyeHrEeM

TEXHUYECKUX HAyK, a TaKKe

MaTEeMAaTHYECKOTO armapaTa

OIIK-3 Cnoco6en|OIIK-3.2 Bribop merona win|3Haer

NPUHUMATh  pEIICHUS  B|METOAMKH  PCIICHHs  3aJa4d|OCHOBBI METOIOB PEIICHUS MPAKTUICCKHUX 33124
npodeccuoHansHOM  cdepe, [mpodeccrnonanbHOR yMmeeT

UCTIONIB3YSl  TEOPETHUCCKUE|ACATEIbHOCTH MPUMEHSTh OCHOBBI aHAJIN3a METOJIOB PEIICHUS
OCHOBBI W HOPMATHUBHYIO 3ama4

0azy CTPOUTEINLCTBA, BJIajieeT HABBIKAMH

CTPOMUTEIBLHON MHIYCTPUU U
KUJIUIIHO- KOMMYHaJIbHOTO
XO03SUCTBA

MCTOJaMH U METOJUKaMU pCHICHUSA 3a1a4

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM IPOrPaMMBbI
Hannas aucuuiuiMHa (MOAyib) BkIodeHa B brok «lucuummunsl, Mmoaynun» b1.0.14.02 ocHoBHOI
npodeccnoHanbHOM obpazoBatenbHOi nporpamMMbl 08.03.01 CTpouTenbCcTBO U OTHOCHTCSA K 00s3aTeIbHOM

yacTH y4eOHOro IJIaHa.

Ne e aecTs R —— Kox n HauMeHOBaHUE UHIUKATOPA
/11 pent yrotme et JIOCTVKEHHS KOMIIETEHIIAN
1 |Bricmras MareMaTuka VK-2.6, OIIK-1.6, OIIK-1.7, OIIK- 1.8
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
2 |Teopernyeckas MexaHUKa 39
3 |Dusixa VK-1.1, YK-1.5, OIIK-1.1, OIIK- 1.2,
OIIK-1.4, OIIK-1.5, OIIK-1.11




3HaTh:

- (hyHIaMeHTalIbHbIE OCHOBBI BBICIIEH MaTeMaTHMKH, BKIIOYAs BEKTOPHYIO airedpy, aHaTUTHUYECKYIO
TE€OMETPHUIO, TEOPHUIO TIPEENoB, nudepeHInanbHOe U HHTETPAIbHOE UCUYHCIICHUE; PyHIaMEHTAIbHBIE OCHOBBI
(U3HUKHN U TEOPETUUECKON MEXAHUKH; TUHAMHUKY MOA3EMHBIX BO/I.

YMETB:

- JJOTHYECKH H II0CJICAOBATCIIBHO H3J1araTb (baKTBI, O0BACHATH IIPUYUHHO - CJICACTBCHHBIC CBA3H,
HCIIOJIb3YA 06H_[I/Ie U CIICHUAJIBHBIC ITIOHATHUA U TCPMHUHBI; IPOBOAWUTH (bOpMaJII/BaL[I/IIO IMOCTaBJICHHOMN 3aJa4d Ha
OCHOBEC COBPEMCHHOT'O MAaTEMATHUYCCKOI'0 arlrapara.

BJIAJACTh:

- HaBbIKaMU paboOTHI C Y4eOHOM TUTEpaTypOil U AIEKTPOHHBIMU 0a3aMH JTaHHBIX.

Bricmas marematuka
TeopeTnyeckas MexaHHKa
duzuka

[Tocnenyromuye TUCHUITIIMHBI

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

1 |OcHOBEI BOOJOCHA0KEHUS U BOJOOTBEIEHUS

OIIK-3.1, OIIK-3.8, OIIK-4.1, OIIK -
4.2, OIIK-4.4, OIIK-6.1, OIIK-6.2,
OIIK-6.4, OIIK-6.6, OIIK-6.10, OIIK-
6.14

2 |Dxonorus

YK-8.1, OIIK-1.10

4. O0beM AUCHUIUIMHBI (MOAYJISI) B 3a4YeTHBIX €AUHUIAX C YKA3aHHEM KOJHYECTBAa aKaJeMHYeCKHX
YacoB, BbIIeJEHHBIX HA KOHTAKTHYI0 PadoTy 00y4yalluXcsi ¢ mpemnojaBarejieM (M0 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yaromuxcs

Cemectp
W3 Hux yacel Ha
Bup yueOHOIt paboTh Beero MIPAKTUYECKYIO
Hacos TMOATOTOBKY 4
KoHTakTHas padora 36 36
Jlexmmonnbie 3ausaTus (JIek) 24 0 24
Jlaboparophsie 3anstus (J1ad) 4 0 4
IMpaktuueckue 3anstus (I1p) 8 0 8
HNuas konTakTHas padoTa, B TOM Yucje: 1,75 1,75
KOHCYJIBTAIIMU TI0 KYpPCOBOU paboTe (TIPOeKTy), 05 05
KOHTpoJsIbHBIM padotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTecTaluio (crava 3a4era,
3adeTa ¢ OIEHKOH; 3alluTa KypPCOBOMW pabOTHI 0,5 0,5
(mpoekTa); cmaya KOHTPONIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 195 105
(KoHCYNBTAIS TIepes SK3aMEHOM U c/1avya ' '
Yacnl HA KOHTPOJIb 34,75 34,75
CamocrositenbHas padora (CP) 71 71
O0masi TPy10eMKOCTh TUCHUILIUHBI (MOIYJISA)
yacer:| 144 144
3aYeTHbIE eMUHUILI: 4 4

5. Conep:kaHue IUCHHUIUIMHBI (MOXYJisl), CTPYKTYPHMPOBaHHOe IO pa3aejaM (TeMaM) ¢ YKa3aHUeM
OTBCACHHOI'0 HA HUX KOJIUYECTBA AaKAAEMHUYECCKHUX YaCOB U BU/10B y‘{eﬁﬂblx 3aHATHH

5.1. TemaTu4eckuii MIaH TUCIUTUIMHBI (MOIYIIS)



Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
WHJIUKATOP
3 I3 JIP B a
Ne Paznensl AUCHUIUIHHEL S JleKimH CP cero, JTOCTIDKCHH
) qac.
o M3 HUX Ha M3 HUX Ha M3 HUX Ha i
MpaKkTH- MPaKTH- MPaKTH- KOMIICTCHI
BCCTro YECKYIO BCCro YECKYHO BCCro YECKYIO %058
noaro- moaro- Ioaro-
TOBKY TOBKY TOBKY
1. |l pasnen. BBonHble cBeneHus
OCHOBHBIE (pr3HUeCcKHe
CBOMCTBA )KUJIKOCTH U rasza
OIIK-1.1,
1.1, [QcHoBHEe Qusnieciue| 4 | 1 8 | 11 |OINK-1.2,
CBOMCTBA )KUJIKOCTH U Ta3a OITK-15
2. |2 pa3nen. PaBHoBecue
JKHIKOCTEH U ra3oB
OIIK-1.1,
2.1. |PaBHOBecue xuakocTei u razos | 4 1 1 4 6 OIIK-1.2,
OIIK-1.5
3. |3 paznen. CuioBoe BO3AEHCTBUE
MOKOSALIEHCS KUIKOCTH Ha
TJIOCKHE U KPUBO -JTHHCHHEIC
MTOBEPXHOCTH.
CuiioBoe BO3JEHCTBHUE OIIK-1.1,
31 MOKOSIIEcsT  JKUOKOCTH  Ha 4 2 1 1 5 10 OIIK-1.2,
IUDIOCKUE MW KPUBOJIMHEHHBIE OIIK-1.4,
MTOBEPXHOCTHU. OIIK-1.5
4. |4 paznen. [1naBanue Temn.
OCTONYUBOCTE.
4.1. |. [InmaBanue tea. OCTOWYUBOCTE. | 4 | 2 4 6 (0311?[1}((-%_31,
5. |5 pazaen. OCHOBBI KHHEMATHKU
U JAHAMHUKH KHUIKOCTH M rasa.
OIIK-1.1,
51 OCHOBBI KHHEMATHKHU u 4 4 1 14 19 OIIK-1.2,
"' | IMHAMHKH )KUOKOCTH U rasa. OIIK-1.4,
OIIK-1.5
6. |6 pasznen. I'mppaBindeckue
COIIPOTUBIICHUS TPU ABMKEHUU
JKHUJIKOCTH U Ta3a.
OIIK-1.1,
I'mapaBnuueckue OIK-1.2
6.1. |conpoTtuBnenus npu ABuxkeHun| 4 | 6 2 2 10 20 OTIK-1 4’
JKMJIKOCTH U rasa. OITK-1. 5’
7. |7 pasznen. OnHOMEpHBIE
HAMOPHBIC MOTOKH KUAKOCTEH U
rasos.
OIIK-1.1,
71 OpHoMepHbIE HallOPHbIE TOTOKU 4l 2 15 17 OIIK-1.2,
" PKUIOKOCTEHN U ra30B. OIlK-1.4,
OIIK-1.5




8. 8 paznen. [[Br>keHUE KUJIKOCTH
Y ras3a B IIOPUCTOU Cpene.
OIIK-1.1,
JIBr>keHrEe KUJKOCTH M ra3a B OIIK-1.2,
8.1. N 4 2 2 1 10 15
MIOPHUCTOM Cpejie. OI1IK-1.4,
OIIK-1.5
9. |9 pasznen. OcHOBBI
MOJICIIUPOBAHUS
TUAPABINYCCKHUX SBICHHIA.
OIIK-1.1,
OcHOBBI MOJICJIUPOBAHUS OIlK-1.2,
9.1. . 41 1 1
TUAPABIMYCCKUX SIBJICHHM. OI1IK-1.4,
OIIK-1.5
10. |10 paznen. PaBHOMEpHOE 1
HEpPaBHOMEPHOE JIBI)KCHHE
OTKPBITHIX O0€3HAIMOPHBIX
IIOTOKOB
OIIK-1.1,
10.1 [PaBHOMEpHOE M HEPABHOMEPHOE 4l o 2 OIlK-1.2,
JIBUSKEHUE OTKPBITHIX TOTOKOB OI1K-1.4,
OIIK-1.5
11. |11 paznen. Mnas koHTakTHas
pabora
OIIK-1.1,
OIIK-1.2,
11.1.|Nuast koHTaKTHas padoTa 4 1 OTIK-1.4
OIIK-1.5
12. |12 paznen. KoHTpOib
OIIK-1.1,
12.1 OIIK-1.2,
DK3amMeH 4 36 OTIK-1.4
OIIK-1.5
5.1. Jlexuun
Ne | HaumeHnoBaHue pazzaena .
o HaumeHnoBanue 1 kpaTKoe coep KaHue JeKIUi
n/m ¥ TEMBI JISKITUH
OcHoBHbIE U3NYECKUE CBOWCTBA KHUIKOCTEH U ra30B
Onpenenenne npeaMera, Kak  Hay4HOM — AMCUMIUIMHBL.  [Ipumepsl
UCIIONIb30BaHUs 3HAHUM MPUKIATHON MEXaHHUKH KUJIKOCTH U Ta3a B 00JIacTH
ctpoutenbeTBa. CBsi3b Kypca €O CMEKHBIMH JUCHUIUTMHAMHU. KpaTkue
OcHoBHbIE pU3NYECKUE
1 CBOTCTBA KITKOCTH H HCTOPHYECKHE CBEICHNS O PasBUTHH Hayku.OOBEKT U3yueHHS, buznueckoe
rasa CTpgeHI/Ie JKUJIKOCTEH M Tra3oB. FI:IHOTe?,a CIUTOIIHOM cpenbl. dusnyeckue
CBOICTBa: IUIOTHOCTh, VYACTbHBIM BEC, OTHOCHTEIbHBIC IUIOTHOCTH U
yIETBHBINA BEC, CKUMAaEMOCTh, TEKYYECTh, BA3KOCTh. MicabHbIe U peabHbIC
KuaKocTu. HeHbIoTOHOBCKHE KUAKOCTH. CHITBI, IEHCTBYIONINE B JKUIKOCTSIX
U ra3ax.
PaBHOBecue XXUIKOCTEH U Ta30B.
['mapocraTudeckoe maBieHHWE MW ero cBoicTtBa. JuddepeHnuanbHbie
. |ypaBHeHUs paBHOBeCHS KUIKOCTH. OCHOBHOE ypaBHEHUE TUAPOCTATUKH, €TO
2 PapHoBecne xuaxocTei TEOMETPHUECKOE M JHEPreTHIeCKOe TONKOBaHWE. PaBHOBeCHE KUIKOCTH W
1 rasos raza B IojJe CHJIBI TsKecTH. OTHOCHUTENBHBIM IMOKOM JKHIKOCTH M Ta3a.
EnuauIb, Xapaktepusyromue nqasicaue. [IpuOops! 1uist ”3MEpEeHHs TaBIICHUS
u BakyyMa. ['padudeckoe nuzoopaxeHue




pacrpeneneHusi THAPOCTATHYECKOTO JaBieHus. PacnpeneneHue naBieHUs B
MOKOSIIIIEMCS Ta3e.

CuiioBoe BO31€HCTBUE
MMOKOSIIEHCS KUIKOCTH
Ha IUIOCKHUE B
KPUBOJIMHEHHbBIC
MMOBEPXHOCTH.

CuioBoe BO3/1€MCTBHE MOKOSIICICS )KUIKOCTH Ha IIJIOCKUE U KPUBOJIMHEHBIE
MMOBEPXHOCTH.

AHaTUTHYECKUA CIOCO0 ONpeIeICHHs aBICHHS Ha TJIOCKUE TOBEPXHOCTH.
HGHTp HOAaBJICHUSA H onpeneneHHe cro KOOpI[I/IHaT. CI/IHa JABJICHUS Ha
KpUBOJIMHEHHBIE TOBEpXHOCTH. Teno panenus. LleHTp naBiaeHusl.

. IlnaBanue Te.
OCTOHYUBOCTD.

[1naBanue ten. OCTOWYUBOCTB.
3akoH Apxumena. [InaBydyecTs U1 OCTOMUNMBOCTD IJIABAIOLIUX TEJ.

OCHOBBI KUHEMATHKHU U
JWHAMHWKH XXUAKOCTHU 1
rasa.

OCHOBBI KHUHEMATHUKHU U TUHAMUKHU XKUJKOCTH U Ta3a.

JlBa MeTOAa U3yUYSHHSI )KUJIKOCTU M Ta3a, KIACCU(PHUKAIMI BUAOB JIBUKCHUS,
TPAaeKTOpUsl W JIMHHUS TOKA, JJIEMEHTAapHas cTpyiika. BuxpeBas nuHus,
BUXpeBOM WIHYP. II0TOK U ero 351eMeHThl. Y paBHEHNE HEPA3phIBHOCTH ITOTOKA
B nuddepeHnmanbHoi U ruapaBandeckoi popmax. Cuiel, TEHCTBYIOIMNE B
xunkoctax. Auddepenunanbupie ypaBHEHUS IBUKECHUS HEBI3KOU )KUIKOCTH
(ypaBHeHHs Dilyiepa) U MX UHTETPAJbl U Pa3IMYHBIX ClydaeB. Y paBHEHHUE
bepnynnu mis cTpyilku HEBA3KOW M BA3KOW KUAKOCTH. ['eomerpuueckas u
SHEpreTUYecKas UHTepIpeTalus ypaBHeHUs bepHyiun, nbe30MeTpuyecKuii u
TUAPABIMYECKUIM YKJIOHBIL. YpaBHeHHME bepHymm s IOTOKa BS3KOU
KUIKOCTH M METOJAbl €ro npumeHeHusa. KoiaudyecTBO [BHXKEHHS U
KMHETUYECKasl JHEpPrus IOTOKa XUAKOCTH. HampsbkeHne cuil BA3KOCTH.
VYpasuenne HaBbe-CTokca ansi Bs3KOM kuAKOCTU. TypOyneHTHOCTh U ee
XapaKkTEPUCTUKH, ypaBHEHUS PeliHonbaca. YpaBHeHue bepHymum 1 ra3os.

I'mppaBnuyeckue
CONPOTUBJICHUS TIPU
JBHIKEHHUHU KUIKOCTH U
rasa.

['mapaBnuyeckure CONPOTUBIICHUS MPU JBUKEHUU KUIKOCTH U Ta3a.

Bunsl rugpaBmmyecknx —compotuBieHuid. OOmme 3aBUCHMOCTH IS
ompejeNieHusl MoTepb Hamopa B ogHoMepHbIX moTokax (Illesm, BelicOaxa,
Hapcu-Beiicbaxa). JlamuHapHO€ W TYpOYJEHTHOE JIBH)KEHHE >KHUIKOCTH.
OcHOBHOE ypaBHEHHE PaBHOMEPHOTO ABM)KEHUS )KUJIKOCTH. Pacnipenenenne
KacaTelbHBIX HANpPSKEHUH U CKOPOCTEH IMpH JIAMUHAPHOM DPABHOMEPHOM
nBkeHUH B Tpyoax. @opmyna Ilyaseiins u 3Hauenne korpduunenta Japcu
MIpU JaMUHAPHOM JBIKeHUH. O0I1IMe CBeIeHHS 0 TYpOYJIEHTHOM JIBUKEHUH.
Pacnipenenenue kacaTelbHBIX HampspKEHUH U CKOpocTeill B TypOyJEHTHOM
notoke. IlpakTuueckue Gopmyisl Ajig pacyeTa MOTEph Harmopa U MpopuiIs
cKkopocTeil B TpyOax mpu TypOYyJIEHTHOM JBM)KEHUH. 3aBHCHMOCTH IS
onpeneneHuss kodpdunuenta Illesu. MectHbie motepu sHeprun. OOIIHE
CBEICHMs. 3aBUCUMOCTH NIl ONPENEIICHUs NIOTEPh HANOpPa MPU U3MEHEHUU
CeUeHUs W HalpaBleHHUs TMOTOKAa. B3anMHOe BIMSHUE MECTHBIX
conpoTHBieHU. Brnusnue uncna PeliHonbaca Ha 3HadeHHE KOApPUIMEHTa
MECTHOT'O COMPOTHUBIICHHUS.

OnHOMEpHBIE HAIOPHBIE
MOTOKH KUIKOCTEN U
rasos.

OpHOMEpHbIE HAIOPHBIE ITOTOKH JKMJIKOCTEHN U ra3oB.

Tumnbsl OTBEPCTUI U HACAIOK, BUJIBI CKaTus CTpyH. VcTeueHue uepes manbie
OTBEPCTHSI B TOHKOM CTEHKE IIpU IIOCTOSSHHOM Hamope. TpaekTopus
BbITeKarouleil crpyu. Vcreuenne ®uaKocTu yepes3 OOJIbIINE OTBEPCTHS MpHU
IIOCTOSSHHOM U TIEpEMEHHOM Hanopax. lcTeueHue uepe3 Hacagku Ipu
MIOCTOSIHHOM HaIlope, BaKkyyM B Hacajkax. lcteuenue razoB, KpuTHueckas
CKOpOCTb HcTedeHMs. [IpakTuueckue peKOMEHJALUU II0 ONPEACIICHUIO
3HaueHUuN Kor((UIMEHTOB pacxona M CcKopocTH. HezaTomneHHble cTpyn
BA3KOM  kuAKOCTU. OCHOBHBIE XapaKTEPUCTUKHM HE3aTOIUIEHHOM CTpYH.
Knaccudukanus TpyoomnpoBogoB. PacdeT mpocThiX, KOPOTKUX M JJTMHHBIX
TpyOompoBozoB.  Ilonstue o  pacuere cereil  TpyOONpPOBOJOB.
['uyipaBnuyeckuil pacyeT TpyOONnpoOBOIOB MPU TPAHCIIOPTUPOBAHUHU




IBYX(a3HbIX MOTOKOB. J[BHXeHME ra3oB 1o TyOaM. boibime yckopeHus,
KoJIeOaHUsl JaBJICHUI M YpOBHEH B HANOpPHBIX cuUcTeMax. [ mapaBiudeckuit
yaap B TpyOax, ¢gopmyna XKykoBckoro. JlaBneHue cTpyH >KHIKOCTH Ha
TBEP/BIEC IOBEPXHOCTH.

JIBU>KEHUE KUAKOCTH U

JIBI>KeHMe KHUIKOCTH U ra3a B IIOPUCTON Cpejie.

Obmwe cBenenus o ¢uibTpanud. OCHOBHOH 3aKOH  (PUIBTPALUH.
Koodpduuument ¢unbrpanmu. Meroasl ompenenenuss kodhduiuenrta
¢unbTpanuu. JlamunapHas u TypOyneHTHas ¢uibTpanus. PaBHOMepHOE
JBW)KEHUE TPYHTOBBIX BOJ. I[IPpUTOK TPYHTOBBIX BOA K BOJOCOOPHBIM

8 rasa B IIOPUCTOM cpefie. |coopyKeHUsIM. [IpUTOK K IpeHaxHOMY U apTe3uaHCKOMY Koioauam. Pacuer
CPYIIBl  COBEPIIEHHBIX KOJOJLEB TMpU BOAONOHWXKeHUU. [Iputok K
OIMHOYHON  BonmocOopHOil  rajepee. OCHOBBI  pacuera  CHUCTEMBbI
TOPU30HTAJIBHBIX COBEPLIEHHBIX W HECOBEPLICHHBIX JApeHaxel. Merox
OI'IA.
OCHOBBI MOJIETUPOBAHUS THIPABINYECKUX SBJICHUMN.
OCHOBBI MOJIETUPOBAHMS
9 FHPABITHYICCKUX [Tono6ue ruapoMexaHudeckux mpoueccoB. Yucna u KpUTepUH nog00us.
9 Mertoasl MonenupoBaHusi. [IoHsiTHE O METOZIE pa3MEPHOCTEN.
SIBJICHU.
PaBHoMmepHOE 1 PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKEHHE OTKPBITHIX TOTOKOB
10 HEpPaBHOMEPHOE Omnpenenenue BUAa U pacyeT KPUBBIX CBOOOTHON MOBEPXHOCTH SKUIKOCTH B
JIBIDKEHHUE OTKPBITHIX —|KaHaJIax
IIOTOKOB

5.2. IlpakTudeckue 3aHsITHs

HanmMeHnoBaHue pasaciia

Ne N
/r | 1 TEMbI IPAKTHHECKHX HaumenoBanue u conep:kanre IpakKTHUECKUX 3aHSATHI
3aHATUI
OcHoBHbIe U3HUECKHE CBOPHCTBA KUIKOCTH U ra3a
OcHoBHBIE pU3NIECKHE . ) 9
- ®dusnyeckue CBOMCTBA: IUIOTHOCTh, YJIEJIbHBI BEC, OTHOCHUTEIbHBIE
1 CBOMCTBA KUAKOCTU U o
IJIOTHOCTh U yJIEJbHBIN BEC, CKUMAEMOCTh, TEKYU€ECTh, BI3KOCTb.
rasa .
Cunpl, eMCTBYIOLINE B )KUJIKOCTSIX U Ta3ax.
PaBHOBecHe )XHIKOCTEH 1 Ta30B
['umpocraTudeckoe naaBneHue u ero cpoiictBa. JuddepeHunansabie
ypaBHEHUS paBHOBECHUS KUIKOCTH. OCHOBHOE YpaBHEHHE THIPOCTATHKH, €TI0
. |reoMeTpHuueckoe U 3HEPreTHUECKOE TOJIKOBaHME. PaBHOBecHE >KMIKOCTH U
PasroBecue xnakocTen o N
2 raza B Mose Ccuiibl TspKecTH. OTHOCUTENbHBIM TOKOW JKUAKOCTH M rasa.
U ra3oB
Enununer, xapaktepusytone agasineHue. [lpubopbl ans  u3MmepeHus
JaBlieHWs ¥ Bakyyma. ['paduueckoe uU300pakeHHE paclpeesiCHUs
TUAPOCTATUYECKOrO JaBiieHHs. Pacripenenenue AaBieHUS B HOKOSIIEMCS
rase.
. CuwioBoe  BO3JEHCTBHE  MOKOAIIEWCS  JKUJKOCTM HA  IUIOCKHME U
CunoBoe Bo3zclicTBHE .
. KPUBOJIMHEHHBIE TTOBEPXHOCTH.
MTOKOSIIIIENCS KUIKOCTH N
3 AHanUTHYECKUH Croco0 ompesieNieH s 1aBIeHUS Ha TUIOCKHE TIOBEPXHOCTH.
Ha IJIOCKUE U
9 LlenTp naBneHuss W omnpeaeneHue ero koopauHar. Cuiia JaBieHUS Ha
KPHUBOJIMHEWHBIE .
KpUBOJIMHENHBIE TOBEpXHOCTH. Teno nasnenus. Llentp naBieHus.
MTOBEPXHOCTH.
OcHoBbI KHHEMATHKHA U |OCHOBBI KHHEMATUKHU U TUHAMUKY KUJIKOCTH U ra3a.
5 | IMHAMUKHU KUTKOCTH U
rasa.
['unpaBnuyeckue COpOTUBICHUS MPHU ABMXKEHUH KUJIKOCTH U ra3a.
I'mppaBnuueckue Bunsl ruzppaBnudeckux —conpoTuBieHui. OOmue 3aBHCHMOCTH  JUIs
6 CONPOTHBIICHUS IIPH  |OllpesiesieHus] moTeph Hamopa B oaHoMepHbIx morokax (Illesu, BeiicOaxa,

JABMKCHHUU )KXUAKOCTH U
rasa.

Hapcu-Beiicb6axa). JlamuHapHoe W TypOyJlE€HTHOE JBHKEHHE IKHJKOCTH.
OcHOBHOE ypaBHEHUE PaBHOMEPHOTI'O JBMKEHUS KUIKOCTH.




Pacnipenenenune kacatelbHbIX HANPSXKEHUH M CKOPOCTEW MpHU JaMHUHAPHOM
paBHOMEpHOM JBW)XKeHUH B TpyOax. @opmyna Ilyaszeiins u 3HaueHHe
kodddurmenta Jlapcu npu mamuHapHOM ABMX)eHUH. OOmuUe CBEACHUS O
TypOyJIEeHTHOM JBI>KEHUHU. PacripeneneHue KacaTeNbHBIX HANPSDKEHUN U
cKopocTeil B TypOyneHTHOM noToke. [IpakTuueckue ¢popmynsl i pacuera
noTepb Hamopa M mpodwis cKopocTedl B TpyOax mpu TypOyJIeHTHOM
JBUKEHUH. 3aBUCUMOCTH Ui onpeaeneHus koddduunenta [llezu. MectHbie
notepu dHepruu. OOIme CBeACHNUS. 3aBUCUMOCTH JIJIsl OTIPECIICHUs TOTEPh
Haropa Ipy U3MEHEHUU CEYCHUS M HallpaBJIeHUs MOToKa. B3auMmHoe BiusHue
MECTHBIX CONpPOTHUBICHUN. BimsHue uwncna PeliHonbaca Ha 3HAYEHHE
KO3 (UIMEHTa MECTHOTO COMTPOTUBIICHHUSL.

JIBH>KeHUE KUAKOCTH U
rasza B IIOPUCTOM cpejie.

JIBY>KEHME XKHUIKOCTH U Ta3a B IIOPUCTOU Cpejie.

O6mme cBenenuss o ¢wibTpanuu. OCHOBHOW 3aKoH (puiIbTpaImy.
Koadpdumuent dunptparmu. Metoasl  omnpeaeneHus ko3 UIMEHTa
¢wibTpanuu. Jlamunapaas u TypOyneHnTHas QuubTpanus. PaBHomMepHOe
JBU)KCHUE TPYHTOBBIX BOJ. [IpUTOK TPYHTOBBIX BOJ K BOJOCOOPHBIM
coopykeHusM. [IpUTOK K peHa)KHOMY M apTe3HaHCKOMY KoioamnaM. Pacuer
IPYIIBl  COBEPIICHHBIX KOJOIICB TPU BOJONOHWXKEHUHU. [IpuToK K
OJIMHOYHOM  BojocOopHOM  ramepee. (OCHOBBI  pacdeTa  CHCTEMBI
TOPU30HTANILHBIX COBEPIICHHBIX W HECOBEPUICHHBIX JpeHaxked. Meron
SI'JIA.

5.3. JlaboparopHbie pabOThI

HaumeHnoBanue pasaciia

Ne
o/ | 1 TEMB n1abopaTOPHBIX HaumenoBanue u conepkanue 1a00paTOpHBIX padoT
pabot
. CwioBoe  BO3JEHCTBHE  MOKOALIEHCA  KUIAKOCTH HA  IUIOCKHE U
CunoBoe Bo3/€eiicTBHE .
. KPUBOJIMHEHHBIE TOBEPXHOCTH.
MOKOSLIEHCS HKUIKOCTH . 6
3 A HOCKHe 1 AHaIMTUYECKUM CHOCO0 onpeneNneHus JaBiIeHUs Ha INIOCKUE TOBEPXHOCTH.
. IlenTp nmaBneHuss W omnpejaeneHue ero koopauHar. Cuila JaBieHUS Ha
KPUBOJIMHENHBIE .
KpUBOJIMHENHBIE TOBEpXHOCTH. Teno nasnenus. LlenTp naBieHus.
MTOBEPXHOCTH.
. 'mapaBinueckuie CONMPOTUBIIEHUS IIPH IBUKEHHUH KUJIKOCTH U rasa.
Bunelt runpaBnuueckux —compoTtuBieHud. OOmmMe 3aBUCUMOCTH IS
onpezeneHusl MoTepp Hamopa B oaHoMepHbIX mortokax (Illesu, BeiicOaxa,
Hapcu-Belicb6axa). JlamuHapHoe U TypOyJlE€HTHOE JBHXEHHE KHJKOCTH.
OcHoBHOE YpPaBHEHUE  pPAaBHOMEPHOIO  JIBHKEHHUS  JKHJKOCTH.
Pacnipenenennie kacarenbHbIX HANpPSKEHUH M CKOPOCTEW NPHU JaMUHAPHOM
aBHOMEpPHOM JIBIKeHHH B TpyOax. dop-myna Ilyazeiins u 3HaueHUE
I'mppaBnuueckue p p A |24 p-My. Y
COTIPOTHBIICHHS TIH koad¢unmenta Jlapcu npu namMuHapHOM ABMKeHHH. OOIlIuMe CBEIeHUs O
6 TypOyJEeHTHOM JBH)XKEHUHU. PacripeneneHue KacaTelbHBIX HANpPSDKEHUN U
JBUKEHUU KUJKOCTU U .
rasa cKopocTeil B TypOyneHTHOM noToke. IIpaktuueckue ¢popmynsl Ui pacuera
) notepb Hamopa M npopuis ckopocTed B TpyOax mpu TypOyJIeHTHOM
JBIDKCHUH. 3aBUCUMOCTH 715 otipeesienns kodddurmenta [1le3n. MectHbie
norepu sHepruu. OO1Me cBeieHusl. 3aBUCUMOCTH I ONpPEeAeTICHUs TOTeph
HaIopa Npy N3MEHEHUH CEYEHUs U HAIIpaBJIEHUs IOTOKA. B3auMHoe BiusiHNE
MECTHBIX COINpPOTUBIICHUH. BiusHue uyucna PeliHoibaca Ha 3HavYeHUE
Kod(puImeHTa MECTHOTO COTIPOTUBIICHUS.
JIBrKeHHe KUIKOCTH U Ta3a B IOPUCTOM CpeJie.
O6ume cBenenuss o ¢wibTpauud. OCHOBHOH 3akoH  (pUIIBTpAIMH.
3 JBrokeHne KUAKOCT U (Kospuuument  ¢unbrpamun. Meroasl  onpenenenus  koddduimenTa

rasa B IIOPUCTOU cpene.

¢wibTpanun. JlamuHapHas M TypOyneHTHas QuibTpanus. PaBHoMepHOe
JBUKEHHE TPYHTOBBIX BOJ. [IpUTOK rpyHTOBBIX BOJ K BOJOCOOPHBIM




coopyxeHusM. [IpuTok Kk IpeHa)kHOMY U apTe3uaHCKoMy Kosoziam. Pacuer
IPYIIBl  COBEPILICHHBIX KOJOJALIEB IIpU BOAONOHMKeHUU. IIputok k
OJIMHOYHOW  BojocOopHOW  ramepee. (OCHOBBI  pacdyeTa  CHCTEMBI
TOPU3OHTAIIBHBIX COBEPIUCHHBIX M HECOBEPIIECHHBIX JApeHaxkeh. Merton

DTTIA.

5.4. CamocrosTenbHas paboTa 00yJarouxcs

No | HaumeHnoBaHue paznena o
CopepxaHue caMOCTOSITEIbHON pabOThI
/0 | JUCUUIUIMHBL U TEMBI
OcHoBHBIE (PU3NUECKHE CBOMCTBA KHUIKOCTEH U ra3os.
OObeKT u3ydeHus, QpU3NYECKOe CTPOCHUE KUIKOCTeH M ra3oB. I'umotesa
OcHoBHbIE U3HUECKHE o . .
. CIUIOIIHOM cpenbl. PU3MYecKue CBOMCTBA: ILIOTHOCTb, YACIBHBIA BEC,
1 CBOMCTBA KUIAKOCTH U .
OTHOCHUTEJIbHBIE IUIOTHOCTh W YJIEIbHBIM BEC, CKUMAEMOCTb, TEKYYECTb,
rasa
BS3KOCTb. [ieanbHble U peanbHble )KUIAKOCTH. HEHBIOTOHOBCKUE KUAKOCTH.
Cuuibl, IEMCTBYIOIINE B )KUJIKOCTSX U ra3ax.
. PaBHOBECHE )XKMIKOCTEN U ra3oB..
['mnpocraTudeckoe JjgaBlieHWe ©  ero cBoiictBa. JuddepeHnuansHbie
YpaBHEHUsI PABHOBECUS KUAKOCTH. OCHOBHOE YPAaBHEHHE TMAPOCTATUKH, ETO
. |reomerpuueckoe M 3HEpreTuyecKkoe TOJIKOBaHMWE. PaBHOBecue JKMIKOCTH U
PaBHOBecue xuakocTen N N
2 raza B Iosie CWibl Ts>KeCTH. OTHOCHUTENbHBIM IMOKOW JKUJIKOCTH M Tasa.
U ra3oB
Enuaunel, xapakrepusytomme nasineHue. [Ipubopsl s u3MepeHus
JMaBieHUsT M Bakyyma. ['paduueckoe u300pakeHHe pacrpeeseHus
TUAPOCTAaTUYECKOTO JaBJICHHs. PacmpeneneHne NaBJICHHsS B IMOKOSILEMCS
rase.
. CunoBoe  BO3ACHCTBME  NOKOSIIEHCS  JKUJKOCTM HA  IUIOCKUE U
CuiioBoe BO3J€HCTBUE .
. KPUBOJIMHENHBIE TOBEPXHOCTH.
MTOKOSIILIENCS KUIKOCTH N
3 AHanuTHYeCKUil Ccroco0 Oompe/esieHus 1aBIeHUs Ha IUIOCKUE IIOBEPXHOCTH.
Ha IJIOCKUE U
. LlenTp naBieHuss W omnpeneneHue ero koopauHar. Cuiia JaBieHUs Ha
KpUBOJIMHENHBIE o
KPUBOJIMHENHBIE TOBEPXHOCTH. Teno nasienus. LleHTp naBieHus.
MTOBEPXHOCTH.
4 . ITnaBanue tem. [1naBanue Ten. OCTONYUBOCTD.
OCTOIYHBOCTD. 3akoH Apxumena. [InmaBydecTs 1 OCTOMYMBOCTD MJIABAIOLIUX TEIN.
OCHOBBI KNHEMATHKHU U JUHAMUKH KUJIKOCTHU U ra3a.
JIBa MeTo/1a U3y4YeHUS KUAKOCTU U Ta3a, KjJacCU(PUKAIUSA BUJIOB JBUKECHMUS,
TPAacKTOpUS M JIMHUSA TOKa, DJIEMEHTapHas CTpyWka. BuxpeBas nunHwMs,
BUXpeBOM MIHYP. [I0TOK M €ro 37eMeHThI. Y paBHEHUE HEPA3PBIBHOCTH TOTOKA
B i depeHnnanbHOM U ruapaBiInueckon popmax.
Cunpl, neicTByomue B KuAKocTAX. JuddepenuumanbHble ypaBHEHUs
JIBYDKEHUS HEBSI3KOHM KMIKOCTU (ypaBHEHUs Diijepa) U MX MHTErpajbl Jis
OCHOBBI KHHEMATHKH M |pa3iMYHBIX CITydaeB. Y paBHeHNE BepHyIum ist CTpyHKH HEBSI3KOM U BA3KOM
5 | IMHAMUKHM KMIKOCTH M |5KHIKOCTH. [ ecOMETprUYecKas M SHepreTHYeCKass HHTEPIPETAIMs YPaBHCHUSI
rasa. bepHyn, Nbe30METPUYECKUN WM THAPABINYECKHM YKIOHBI. YpPaBHEHHE
bepnymnu 111 mOTOKa BSA3KOM JKUAKOCTH U METOABI €r0 INPUMEHEHHS.
KonuuecTBo JBHKEHUS M KUHETHYECKas SHEPrus IMOTOKA >KUIKOCTH.
Hanpsbxenune cun  Bsiskoctu. YpaBHenue HaBbe-CTokca [uisi  BA3KOU
xuaKocTu. TypOylneHTHOCTh U €€ XapaKTepUCTHKH, ypaBHeHUs PeifHombaca.
YpasHeHnue bepHymum s 1a30B.
. 'mnpaBnuueckne CONpoTUBIEHUS NPU ABMXKEHNUN XKUJIKOCTHU U rasa.
I'mppaBnuueckue
JIBa MeTo/1a U3y4YeHUS KUAKOCTU U Tas3a, KjJacCU(PUKAIUSI BUIOB JBUKECHMUS,
COTPOTUBIICHUS IPU .
6 TPAacKTOpUS M JIMHUSA TOKa, JJIEMEHTapHas CTpylka. BuxpeBas naunHwMs,

JABMKCHUU KUJAKOCTH U
rasa.

BUXpeBOM IHYP. [I0TOK M €ro 31eMeHThl. Y paBHEHUE HEPA3pBIBHOCTH TOTOKA
B i depeHnnanbHOM U TuApaBINYeCcKOn




dhopmax.

Cunpl, peiictByroume B kuakocTsX. JuddepeHnuanbHble  ypaBHEHUS
JIBIDKEHUST HEBSI3KOW KUAKOCTH (ypaBHEHUs Djiepa) U MX WHTETPAIbI IS
Pa3IMYHBIX Clly4daeB. YpaBHEHUE bepHYIIN Ui CTPYMKU HEBS3KOM U BA3KON
KUIKOCTU. ['eomeTpruueckass U SHEpPreTuyecKass UHTEepIpeTauusl ypaBHEHUS
bepHymn, NbEe30METPUYECKUM M THUIPABIMYECKUN YKJIOHBIL. YpaBHEHUE
bepHymin nns moroka BS3KOM KUAKOCTH U METOJBI €ro NPUMEHEHUS.
KonnuecTtBo ABMXKEHHS M KHUHETHYECKassh HHEPrUsl IOTOKA KHUJKOCTH.
Hanpsokenune cun  Bsaskoctu. YpaBHeHue HaBbe-CTokca 1 BSI3KOM
xuakoctu. TypOyJIeHTHOCTh U €€ XapaKTEepUCTUKH, ypaBHeHHs PeliHonbca.
VYpaBHeHnue bepHymm U1 ra3os.

OpnHoMepHbIE HallOPHbIE
MOTOKH KUAKOCTEH U
ra3oB.

OnHOMeEpHbIE HAIOPHBIE IIOTOKHU XKUIKOCTEN U ra30B

Turbsl OTBEPCTUI U HACAJOK, BUJIBI CKaTUs CTpyH. VcTeueHue uepes maibie
OTBEPCTHSl B TOHKOM CTEHKE IIpM IIOCTOSHHOM Hamope. Tpaekropus
BBITEKAIOIIEeH cTpyH. McTeueHne »KUAKOCTH uepe3 OOJbIINE OTBEPCTHS MPHU
IIOCTOSSHHOM WM TIEpEMEHHOM Hanopax. lcreueHue uepe3 Hacagku IIpu
IIOCTOSIHHOM HaIlope, BakyyM B Hacajkax. lcteuenue razos, KpuTHueckas
CKOpOCTb HcTedeHMs. IIpakTuyeckue peKOMEHJALUU II0 ONPEICIICHUIO
3Ha4YeHUH KOX(PPHUIMEHTOB pacxoja M CKOpocTH. HesaromneHHbIE CTpyH
BA3KOM  KUAKOCTU. OCHOBHBIE XapaKTEPUCTUKH HE3AaTOIUIEHHOM CTpYH.
Knaccudukanus TpyoonpoBoaoB. PacyeT mpocThiX, KOPOTKUX M JIMHHBIX
TpyoonpoBogoB.  Ilomstne o  pacuere cerell  TpyOOIpPOBOIOB.
I'uppaBnuueckuil  pacder TpyOONpPOBOAOB HPU  TPAHCIOPTUPOBAHUU
IByX(a3HbIX HOTOKOB. [IBM>KeHHE Ta3oB 1o Tybam. boibiime yckopeHus,
KojeOaHusl aBj€HUIl U YpOBHEH B HAIlOPHBIX cuUcTeMax. ['uiapaBnuueckuit
ynap B TpybOax, ¢opmyna JKykoBckoro. [laBieHue cTpyM KHMIKOCTH Ha
TBEPblE IOBEPXHOCTH.

JIBU>KEeHUE KUIKOCTH U
rasza B IIOPUCTOM Cpeje.

JIBM>KEHME KHUJIKOCTH U ra3a B IOPUCTOH cpejie.

O6mme cBegeHuss o Guubrtpanud. OCHOBHOW 3aKOH  (UIBTpAIUH.
Koapduuuent Quaptpanuu. Metoasl ompeneneHus kodpduiueHra
¢unbTpanuu. JlamuHapHass W TypOyneHTHas ¢uiabTpauus. PaBHOMepHOe
JBM)KEHUE TPYHTOBBIX BOJ. IIpUTOK TPYHTOBBIX BOJA K BOJOCOOPHBIM
coopykeHHsIM. [IpUTOK K JpeHa)kHOMY M apTe3naHCKOMY Kosoanam. Pacuer
IPYIIBl  COBEPILIEHHBIX KOJIOALEB TpU BOAOHNOHMXKEHUHU. [IpuTtok K
OMHOYHOW  BojocOopHOM  rasepee. OCHOBBI  pacueTra  CHCTEMBI
TOPU30HTAJIBHBIX COBEPIIEHHBIX M HECOBEPIIEHHBIX JApeHaxeil. Meroa
SI'J1A.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

MeTtonudeckue yka3aHus ISl 00y4aroMuXCcs 0 OCBOCHUIO TUCITUTUTHHBI

[IporpamMmoi TUCUUIUIMHBI IPEAYCMOTPEHO MPOBEICHUE JICKUUOHHBIX 3aHATHH, HA KOTOPBIX JAETCSH
OCHOBHOI CHCTEMaTHU3WPOBAHHBIM MaTepHall, MPAKTUYECKUX U JIaOOpATOPHBIX 3aHATHI, MPEANoararnmx
3aKperuieHue U3y4eHHOTo MaTepuasia U (GOpMHpPOBAHUE Y OOydYarOUIMXCS HEOOXOAMMBIX 3HAHWN, YMEHUH U
HaBbIKOB. Kpome Toro, BaKHEHIIMM 3TanoM H3y4eHUs TUCHUIUIMHBI SBISIETCS CaMOCTOATENIbHas paboTa
o0yJaroImuxcs C HUCIHOJb30BAHUEM BCEX CpPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

B 00Bbem camocToATenbHOM paboThI 0 TUCIMILIMHE BKIIOYACTCS CIeayOIIee:

- U3yYEHHUE TEOPETHUUYECKUX BOIIPOCOB IO BCEM T€MaM JIUCLMILIMHBL

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHSATHUSM;

- IOJIrOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHBIX PadoT;

- BBITIOJTHEHUE pacueTHO-Tpaduueckor padbotsl (PI'P);

- IOArOTOBKA K YK3aMEHY.

3a10roM yCHenHoro OCBOEHUs ATON AUCUUILUIMHBI SBISETCS 0053aTelbHOE MOCEUICHHE JIEKIIMOHHbIX,
MPAKTUYECKUX U Ja0OPAaTOPHBIX 3aHATHH, TaK KaK MPOITYCK OAHOTO (TeM 0oJiee, HECKOIBKUX ) 3aHATHIA MOYKET
OCJIO)KHUTh OCBOEHHE pa3zienoB Kypca. Ha mpakThueckux 3aHATHUSX MaTepuall, W3J0KEHHBIM Ha JIEKLUSX,
3aKpEIUISETCS BHITIOJTHEHUEM KOHTPOJIBHBIX padoT Mo TeMaM AMCHUIUIMHBI cornacHo PI1/I.

[Tpuctynas K U3y4EHHUIO TUCHUIUIMHBI, HEOOXOIUMO B TIEPBYIO OUepe/ib 03HAKOMUTHCS COAEPKaHUEM
PIIJ mist cTyneHTOB OYHOM (opMbl OOy4YeHHs, a TaKKe METOJWYECKHMMH YKa3aHUSMHU IO OpraHHU3aluu
CaMOCTOSITENTbHOM pabOThI ¥ MOJATOTOBKU K MPAKTUYECKUM U J1a00paTOPHBIM 3aHATHSIM.

[Tpy MOATOTOBKE K MPAKTUYECKUM H JTA00OPATOPHBIM 3aHATHAM M B paMKaX CaMOCTOSITEILHON paboThI
M0 U3YYCHHIO TUCUHUIUIHHBI 00y4JaronIMMCs HEOOXO0AUMO:

IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHATHUM MAaTEpHAl U JOINOJIHUTH €ro ¢ y4eToM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTyphl;

DU CAMOCTOSITEJIbHOM  WM3YYEHMM TEOPETHMYECKOM TEMBl CHIElIaTh  KOHCIEKT, HCIOJIb3Yys
pekomenoBanuble B PI1J[ ncrounukuy;

7. OueHo4Hble MATepHAJIbI /sl NMPOBeJeHUs TEKYILIero KOHTPOJISI YyCIeBAeMOCTH U NMPOMEKYTOYHOM
arTecTauvu 00y4armMXcs M0 JMCUHUILINHE (MOIYJII0)
7.1. IlepeyeHb KOMIETEHIM ¢ yKa3aHUEM 3TaIloB UX (HOPMUPOBAHMS B POLIECCE OCBOCHUS AUCLMITIINHBI

Koxa u HaumenoBanue
Ne KonTtponupyemsie paziensl TUCUUILTAHBI . Bun ouenounoro
WHIUKATOpa KOHTPOIUPYEMOit
n/m (Momyist) CpeAcTBa
KOMITETCHIIN T
1 ?aZI;OBHLIG (bu3UYECKrEe CBOMCTBA KUIKOCTH U OITK-1.1, OTIK-1.2, OTIK-1.5 |rect
2 |PaBHOBecHE XKUIKOCTEH U Ta30B OIIK-1.1, OIIK-1.2, OIIK-1.5 [rect
Cunosoe BO3JICHCTBHE TOKOAWEHCS OIIK-1.1, OTIK-1.2, OTIK- 1.4,
3 |KMIKOCTH Ha IUIOCKHE W KPUBOJHMHEHHBIE TECT, 33aJa4u
OIIK-1.5
IMOBEPXHOCTH.
4 |. I[InaBanue tei1. OCTOHYUBOCTD. OIIK-1.2, OIIK-1.4 TECT, 3aJ1aU
OcHOBBI KMHEMAaTHKH U quHaMukH kuakocTu|OIIK-1.1, OITK-1.2, OIIK- 1.4,
5 TECTBI
H Ta3a. OIIK-1.5
I'mppaBinueckue COIIPOTHUBIICHHUS npu|OIIK-1.1, OIIK-1.2, OIIK- 1.4,
6 TECTBI
NBIDKECHUU KUIKOCTH U rasa. OIIK-1.5
OnroMmepHble HanopHbIe MOTOKM xuakoctel u|OIMK-1.1, OIIK-1.2, OIIK- 1.4,
7 TECTHI
ra3os. OIIK-1.5
JIBmkeHne >kuIKocTH W Tasa B mopuctoi|OITK-1.1, OIIK-1.2, OIIK- 1.4,
8 TECTBI
cpere. OIIK-1.5




OcHoBbl  MoaenupoBanus rtuapasiandeckux|OI1K-1.1, OIIK-1.2, OIIK- 1.4,

J SIBJICHUU. OIIK-1.5 TecTHl
PaBHOMepHOoe u HepaBHomepHoe aBmxeHue|OIIK-1.1, OIIK-1.2, OIIK- 1.4,
10 TECTBI
OTKPBITBHIX IIOTOKOB OIIK-1.5
11 Muas « 6 OIIK-1.1, OIIK-1.2, OIIK- 1.4,
Hasi KOHTaKTHas pabora OINK-15
12 |5k OIIK-1.1, OIIK-1.2, OIIK- 1.4,
sanett OI1K-1.5

7.2. TunoBbIe KOHTPOJBHBIC 33JaHUSI WITH HHBIC MAaTEPUAITBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIC
JUTSL OLICHKY 3HaHUH, YMEHHI 1 HABBIKOB U (MJIH) OTIBITa TPOPECCUOHATBHOM JeSITeIbHOCTH, XapaKTePH3YIOLIIX
sTanbl POPMUPOBAHUS KOMITETEHITUH B IMPOIIECCE OCBOCHUS UCIIUITITNHBI

JUTS IPOBEPKH C(HOPMHUPOBAHHOCTH HHIMKATOpA JOCTHxKeHHs komrereHiuil  OITK- 3.2

1. YTo Takoe KUIKOCTE?

a) (hu3nYecKoe BEIIECTBO, CIIOCOOHOE 3aMOIHATh IyCTOTHI;

0) pusnueckoe BemecTBo, CocOOHOE U3MEHATh (POPMY MO ACHCTBUEM CHJT;

B) (PM3MUECKOE BEIIECTBO, CIOCOOHOE U3MEHSTH CBOHM 00BEM;

2. Kakas u3 oTux )XKUIKOCTEHN HE SIBIISIETCS KaleJIbHOI?
a) PTyTh;

0) KEpPOCHH;

B) HE(TH;

T) a30T.

3. Kakas u3 3THX )KHIKOCTEH HE SBISETCS ra3000pa3Hoit?
a) )KUJIKUH a30T;

0) pryTs;

B) BOZIOPO/TI;

T') KUCJIOPO,

4. PeasibHOM XHJIKOCTBIO HA3bIBAETCS JKUIAKOCTh
a) HE CYIIECTBYIOIIAs B IPUPO/IE;

0) HaxXOJAIIAsACS TPU PEATBbHBIX YCIOBHSIX;

B) B KOTOPOW MPUCYTCTBYET BHYTPEHHEE TPEHUE;
I') ciocoOHast OBICTPO UCTIAPATHCS.

5. UneanbHOH KUIKOCTHIO HA3LIBACTCS

a) )KUAKOCTb, B KOTOPOU OTCYTCTBYET BHYTPEHHEE TPEHHUE;

0) )KUJKOCTb, TTOJAXO/ISIIAS Il TPUMEHEHNS,

B) KHUIKOCTh, CIOCOOHAsT CXKUMAThCS,

T') )KUJIKOCTh, CYIIECTBYIOIIAs TOJIBKO B ONPEICTCHHBIX YCIOBHUSIX.

6. Maccy &HJIKOCTH 3aKJIIOYEHHYIO B €JMHULIE 00beMa Ha3bIBAIOT
a) BECOM;

0) yIeIbHBIM BECOM;

B) yJE€JIbHOMN INIOTHOCTBIO;

T') IJIOTHOCTHIO.

7. CKUMaeEMOCTB 9TO CBOMCTBO KHIKOCTH

a) U3MEHSITh CBOIO (DOpPMY MO IeCTBUEM JaBIICHUS;

0) U3MEHATH CBOW 00BEM IO ICHCTBUEM JaBICHUS;

B) COIIPOTHUBIISATHCS BO3JCHCTBUIO IaBICHUS, HE U3MEHSS CBOIO (hOpMY;
T') U3MEHATH CBOM 00beM 0€3 BO3JCHCTBUS IaBIICHUS.




8. CKMMaeMOCTh )KMJIKOCTH XapaKTEpU3yeTCs
a) kodpdummentom ['enpu;

0) k03¢ pureHTOM TeMIepaTypHOTO CKATHUS;
B) KO3 PHUITUEHTOM MOKATHS;

) KO3(QPHUIHEHTOM 00BEMHOTO CHKATHSL.

9. BA3KOCTE )XKUIKOCTH 3TO

a) CIIOCOOHOCTH COMPOTHUBIISITHCS CKOJIBKEHUIO UITU CABUTY CJIOEB JKUJIKOCTH;

0) CrmoCOOHOCTH MPEOAOJIEBATh CUITY TPEHHUS KUIKOCTH MEXIY TBEPIAbIMH CTCHKAMU;
B) CIIOCOOHOCTH MEPETEKATh M0 TOBEPXHOCTH 32 MUHIUMAIILHOE BpEMSI.

10. KuaemaTtuueckuii KodhGHUIMEHT BA3KOCTH 0003HAYAETCS TPeUecKor OyKBOM
a)v,
o) W

B)1;
r)T.

11. Iunamudeckuii k03hPUIMEHT BI3KOCTH 0003HAYACTCS TPEUCCKOM OYKBOMA
a)v;
o) W,

B)1;
)T

12. BSI3KOCTB )KHIKOCTHU TIPU YBEIIMYCHUN TEMIIEPATYPhI
a) YBEIIMYMBACTCS;

0) yMeHbIIaeTCs;

B) OCTA€TCsl HCU3MEHHOU;

I') CHavaJia yMEHbBIIIAETCsI, a 3aTeM OCTACTCS TOCTOSTHHOM.

13. IHTEeHCUBHOCTb UCTIAPEHUSI )KUJKOCTH HE 3aBUCUT OT
a) OT JaBJICHUS;

0) oT BeTpa;

B) OT TeMIepaTyphl;

14. Kak Ha3bIBAIOTCS pa3feiibl, HA KOTOPBIC IETUTCS THAPABIUKA?
a) TUAPOCTATUKA U THIPOMEXaHHKA,;

0) ruapOMExXaHuKa M TUIPOTMHAMUKA;

B) TUPOCTATHKA U TUAPOJINHAMUKA;

') TUIPOJIOTUSI U TUAPOMEXaHUKA.

15. Pa3nen ruapaBiuky, B KOTOPOM pacCMaTPUBAIOTCS 3aKOHBI PABHOBECHS )KUAKOCTH HA3bIBACTCSI
a) TUAPOCTATUKA;

0) TUAPOIMHAMUKA;

B) THJpPOMEXAHUKA

16. 'mapocratruueckoe JaBiIeHUE - 3TO AaBICHUE MPUCYTCTBYIOLIEE
a) B IBUKYIIEHCS KUIKOCTH;

0) B MOKOSIIIEHCS KHUIKOCTH;

B) B KHUJIKOCTH, TIOMEIICHHON B pe3epByap.

17. Kakue yacTHIBl KHAKOCTH HCHBITHIBAIOT HAWOONbIIee HANPSDKEHUE CKaTUS OT JEUCTBUS
THJIPOCTATHICCKOTO JaBJICHUS?

a) HaxoJIsAINeCs Ha THE pe3epByapa;

0) HaxoxsIIEeCs: Ha CBOOOHOM MOBEPXHOCTH;

B) HaXo/sIIuecs: y O0KOBBIX CTEHOK pe3epByapa;



18. IlepBoe cBOWCTBO r’MAPOCTATUUECKOTO NABJIEHUS TJIACUT

a) B 11000 TOYKE KUAKOCTH THAPOCTATUYECKOE AABICHUE MEPIEHANKYIISIPHO TUIOMIAIKE KacaTelIbHON
K BBIJICJICHHOMY 00BEMY U JICHCTBYET OT paccMaTpuBaceMOro 00beMa;

0) B J11000#1 TOUKE )KUAKOCTH THAPOCTATUYECKOE JaBJICHUE TEPIECHANKYIIIPHO TUIOMIAIKE KacaTeIbHON
K BBIJICJICHHOMY 00BEMY U JICHCTBYET BHYTPh paCCMaTPUBAEMOTro 00beMa;

B) B KaXIOW TOYKE XHUIKOCTH THAPOCTATHUECKOE HABJICHUE MACHCTBYET MapaiyiebHO IUIOIIAIKEe
KacaTeJIbHOU K BBICIIEHHOMY 00BbEMY M HAIPaBJICHO MPOU3BOJIBHO;

T') THIPOCTATHYECKOE IaBIeHNE HEM3MEHHO BO BCEX HAIIPABJICHUX U BCET/a MEPIIEHANKYIISIPHO B TOUKE
€ro MPHUJIOKEHHS K BBIICJICHHOMY 00beMY.

19. Bropoe cBOMCTBO TMAPOCTATUYECKOTO AABICHUS TJIACUT

a) TUJIPOCTATUUECKOE JaBJICHUE TOCTOSHHO U BCET/a MEPIICHIUKYSPHO K CTEHKaM pe3epByapa;
0) ruapocTaTUYECKOe JaBICHUE U3MEHICTCS IPH U3MEHEHUH MECTOIOJIOKEHUS TOUKH;

B) THIPOCTAaTUYECKOE JIaBJICHUE HEU3MEHHO B TOPU30HTAIBHOM IJIOCKOCTH;

') THAPOCTATUYECKOE JaBJICHUE HEU3MEHHO BO BCEX HAIlpaBJICHUSX.

20.YpaBHeHUE, TO3BOJISIIONIEE HAWTH THIPOCTaTUUECKOE JaBJICHUE B JIFOOOM TOUKE paccMaTprUBaeMoOro
o0beMa Ha3bIBACTCS

a) OCHOBHBIM YPAaBHCHUCM I'MAPOCTATUKHU,

0) OCHOBHBIM YpaBHEHUEM THIAPOJMHAMUKH;

B) OCHOBHBIM YPaBHCHUCM IT'MAPOMCXAaHUKU,;

') OCHOBHBIM YPaBHEHUEM T'HPOJMHAMUYECKON TEOPHH.

21. OcHOBHOE ypaBHEHHE rMAPOCTATUKH [103BOJISIET

a) ONpeneNsATh AaBleHHe, AeHCTBYIOLIEe Ha CBOOOAHYIO IOBEPXHOCTH;

0) ompenenaTh 1aBJICHUE Ha JHE pe3epByapa;

B) ONIpEEIATh JaBJIE€HUE B JH000I TOUKE paccMaTpuBaeMoro oobema;

T') OIPENEIIATh JaBJICHUE, JEUCTBYIOIEE Ha OTPYKEHHOE B )KUJIKOCTh TEJIO.

22. Yemy paBHO THAPOCTATHYECKOE JaBJICHUE NIPU TIIyOUHE MOTPYKEHHS TOUKH, PABHOM HYIIO
a) IaBJICHUIO HaJ CBOOOIHOM MOBEPXHOCTHIO;

0) Mpou3BeACHNUI0 00beMa )KHUJIKOCTH Ha €€ TUIOTHOCTS;

B) Pa3HOCTH JIaBJICHUH HA JHE pe3epByapa M Ha €ro MOBEPXHOCTH;

T') IPOU3BEACHUIO IMJIOTHOCTH KUAKOCTH HA €€ yIeTbHBIN Bec.

23. "JlaBneHue, NMPUIOKEHHOE K BHEIIHEW MOBEPXHOCTH KUJIKOCTH, NEPENAETCsl BCEM TOYKaM 3TOU
KHUJIKOCTHU IO BCEM HAIIPABJICHUSAM OJIMHAKOBO"

a) 97O - 3akoH HproTOHA;

0) aT0 - 3aKkoH [lackas;

B) 3TO - 3ak0oH Hukypanze;

I') 3TO - 3aK0H JKyKOBCKOTO.

24. I1oBepXHOCTh YPOBHS - 3TO

a) MMOBEPXHOCTb, BO BCEX TOUKAX KOTOPOH JAABJIEHNUE U3MEHSETCS 10 OJIMHAKOBOMY 3aKOHY;

0) MOBEPXHOCTH, BO BCEX TOUKAX KOTOPOU JIaBJIEHHUE OJIMHAKOBO;

B) IMOBEPXHOCTb, BO BCEX TOYKAaX KOTOPOW JABJICHUE YBEIMYMBAECTCS MPSAMO MPONOPIUOHAIBLHO
yIaJe€HUI0 OT CBOOOAHON MOBEPXHOCTH;

r) cBoOO/IHAs MOBEPXHOCTh, OOpa3yrOIIAscsl Ha TpaHUIE pasjesia BO3AYIIHOM M XKHUIKOH cpen mpu
OTHOCHUTEJILHOM ITOKO€ JKUIKOCTH

25. Kak npuiioxkeHa paBHOACHCTBYOIIAs THAPOCTATUYECKOTO IaBJIIEHUSI OTHOCUTENILHO LIEHTPA TAKECTU
MPSIMOYTOJIbHOM OOKOBOM CTEHKH pe3epByapa?

a) HUXKE;

0) BbIIIIE;

B) COBIIAJAET C LIEHTPOM TSKECTH;



T') CMEILIEHA B CTOPOHY.

26. CrnocoOHOCTh IUIABAIOLIETO TEJA, BHIBEIEHHOTO U3 COCTOSTHUS PaBHOBECHUS, BHOBb BO3BpAILlaThCs B
3TO COCTOSIHUE Ha3bIBACTCS

a) YCTOMUUBOCTBIO;

0) OCTONYMBOCTEIO;

B) IJIABY4YECTHIO;

I') HEMIOTOILISIEMOCTBIO.

27. BononsMmenieHue - 3T0

a) 00beM KHUJIKOCTH, BBITECHSEMBI CYJTHOM TPU TOJHOM MOTPYKEHUH;

0) BeC JKUJIKOCTH, B35TOM B 00BEME CYyJIHA;

B) MAaKCUMAIBHBIN 00BEM KUIAKOCTH, BEITECHICMBIH IJIABAIOLIUM CYIHOM;
T') BEC JKUJIKOCTH, B35TON B 00bEME MOTPYKEHHOM YacTH Cy/THA.

28. Ecnu cyqHO BO3Bpalaercss B MCXOJHOE IOJO0XKEHUE II0CIIE ACUCTBHUS ONPOKUIBIBAIOIICH CHIIBL,
METalleHTpUYecKas BbICOTa

a) UMEET NOJOKHUTEIbHOE 3HAUCHHUE;

0) UMeeT OTpULIATEeNIbHOE 3HAUYEHUE;

B) paBHA HYJIIO;

I') yBEJIMUMBAECTCS B IPOLIECCE BO3BPALLCHUS CYJHA B UCXOIHOE MOJIOKECHHUE.

29. Ecmu cymHO TIOCIE€ BO3JIEHMCTBHS  ONMPOKHUABIBAIONICH CHJIBI  TPOJOJDKAET JalibHEIee
OTIPOKUBIBAHUE, TO METALICHTPHYECKAsl BHICOTA

a) UMEET MOJI0KUTENbHOE 3HAUCHHUE;

0) UMeeT OTpHIIaTeIIbHOE 3HAYCHHE,

B) paBHA HYIIIO;

') YMEHbIIIAETCS B MPOIIECCE BO3BPAIICHHS CYIHA B HCXOTHOE MOJIOKEHUE.

30. IIpoBenenHas yepe3 00beM KHUIKOCTH TOBEPXHOCTH, BO BCEX TOUKaX KOTOPOH JTaBJIEHHUE OJTMHAKOBO,
Ha3bIBAETCS

a) cBOOOHOM MOBEPXHOCTHIO;

0) HOBEPXHOCTHIO YPOBHS;

B) IOBEPXHOCTHIO MOKOS;

I') CTATUYECKOH MOBEPXHOCTBIO.

31. OTHOCHUTENLHBIM ITOKOEM JKUIKOCTH HA3LIBAETCS

a) paBHOBECHE KUIKOCTH MPH MOCTOSHHOM 3HAYEHUHU JCHCTBYIOIIUX HA HEE CUIT TSDKECTH M HHEPIUH;
0) paBHOBECHE KUJKOCTHU MIPU TIEPEMEHHOM 3HAYCHHUH JICUCTBYIOIINX HA HEe CUJI TSDKECTH U MHEPIIUU;
B) paBHOBECHE KUIKOCTH NMPU HEM3MEHHON CUJIE TSHKECTU U U3MEHSIOIIEHCS CHIie MHEPIINU;

') paBHOBECHE JKUJKOCTHU TOJIBKO MPU HEU3MEHHOM CHIIE TSIKECTH.

32. Bo BparmmaronemMcsi IWIMHAPHYECKOM COCYyJIe CBOOOIHAS TIOBEPXHOCTh HMEET (POpMY
a) mapaboJIbI;

0) runepOobI;

B) KOHYCa;

T') CBOOO/IHAS TOBEPXHOCTh TOPU30HTANIBHA.

33. IInoniaap MONEpEeYHOro ce4eHus NOTOKA, MEPIEHANKYIIPHAs HAITPABICHUIO JIBUYKEHUS HA3bIBACTCS
a) OTKPBITBIM CEYEHHEM;

0) )KUBBIM CEUCHUEM;

B) MIOJIHBIM CEUYEHUEM;



I) IJIOMIa/lb pacxo/a.

34. YacTb nepuMeTpa )KMBOTO CEUEHHUs1, OTPaHUUEHHAs TBEPIbIMU CTEHKAMH Ha3bIBAECTCSA
a) MOKpBIH IEPUMETD;

0) mepuMeTp KOHTAKTa;

B) CMOYEHHBIN IIEPUMETD;

I') TUIPABIMYECKUI IEPUMETD.

35. O0BEM KUIKOCTH, IPOTEKAIOIINI 32 EAMHUILY BPEMEHU Yepe3 KUBOE CEUEHHUE HA3bIBACTCS
a) pacxo/] MOTOKa;

0) 00BEMHBII MTOTOK;

B) CKOPOCTb ITOTOKA;

') CKOPOCTb pacxoja.

36. OTHONICHHE PacX0/ia )KUIKOCTH K TUIOMIA/IN )KUBOTO CEYCHUS Ha3bIBACTCSI
a) CPeIHUI PacXo/1 MOTOKA KUJAKOCTH;

0) cpemHsisi CKOPOCTh MOTOKA;

B) MaKCUMAaJIbHAsE CKOPOCTh TTOTOKA;

') MUHHUMAJIbHBIN pacxo/] MOTOKa.

37. OTHOIIIEHHE )KUBOTO CEYEHHUS K CMOUYEHHOMY TMIEPUMETPY Ha3bIBACTCSA
a) TUJIpaBINYECKas CKOPOCTh MOTOKA,

0) rUIPOIMHAMUYECKHUI PAcX0/l TOTOKA;

B) pacxoj MOTOKa;

I') THAPABIMYECKUN painyc MOTOKA.

38. Ecnu nipu IBXKCHHUU JKUAKOCTH B JIAaHHOW TOYKE pycia JAaBJICHHE U CKOPOCTh HE U3MEHSIOTCS, TO
TaKoe JIBFDKCHUE HA3bIBACTCS

a) YCTaHOBHBIIIEMCS,

0) HEYCTaHOBHUBIIIEMCS;

B) TYpOyJIEHTHBIM YCTaHOBHUBIIIUMCS;

T') JaMHUHAPHBIM HEYCTAHOBUBIIIEMCSI.

39. JIBWkeHUe, NpU KOTOPOM CKOPOCTb M JABIEHUE HU3MEHSAIOTCA HE TOJIBKO OT KOOpAMHAT
MIPOCTPAHCTBA, HO U OT BPEMEHH Ha3bIBAETCS

a) JaMUHAPHBIM;

0) cTalMOHAapHBIM;

B) HEYCTAaHOBMBILIUMCS;

T) TypOyJEHTHBIM.

40. IIpu ycraHOBUBLIEMCS ABM)KEHUHU, KpUBas, B KaXKJ10i TOUKE KOTOPOH BEKTOPA CKOPOCTH B JAHHBIN
MOMEHT BpEMEHH HAIpaBJIeHbI 110 KacaTelbHON Ha3bIBAECTCS

a) TPacKTOpHs TOKa;

0) TpyOKa TOKa;

B) CTpyMKa TOKa;

T) JUHUS TOKA.

41. TeyeHue >KUAKOCTH CO CBOOOIHOM MOBEPXHOCTHIO HA3bIBAETCS
a) YCTaHOBHBIIIEECS;

0) HamopHoe;

B) Oe3HANOpHOE;

') cBOOOHOE.

42. Teuenue >XUIKOCTH 0e3 CBOOOJHOW MOBEPXHOCTM B TPYyOONPOBOAAX C TOBBIIMIEHHBIM WX
MTOHW)KEHHBIM JJaBJICHUEM Ha3bIBAETCS



0) HamopHoe;
B) HEYCTAHOBUBIIIEECS;
') HeCBOOOIHOE (3aKPBITOE).

43. YUnen ypaBHeHust bepHymu, o603Ha4aeMpblii OyKBOH Z, Ha3bIBACTCS
a) TeOMETPUYECKOI BBICOTOM;

0) MbE30METPUIECKON BBICOTOM;

B) CKOPOCTHOM BBICOTOM;

T') MOTEPSHHON BBICOTOM.

44. YUnen ypaBHeHusi bepuyiiu, 0003HauaeMbli BHIPAXKEHUEM Ha3bIBACTCS
a) CKOPOCTHOM BBICOTOM;

0) reoMeTpUUECKOM BBICOTO;

B) Ib€30METPUUYECKON BBHICOTOM;

I') IOTEPSIHHOM BBICOTOM.

45. Unen ypaBHenus bepuymim, 0003Ha4aeMblii BBIpQ)KEHUEM HA3bIBAETCS
a) MbE30METPUYECKOI BBICOTOM;

0) CKOPOCTHOM BBICOTOW;

B) TEOMETPUUYECKON BBICOTOM;

') TAKOT'O 4JieHa HE CYIIECTBYET.

46. YpaBuenue bepuysmuiu 1715 AByX pa3audyHBIX CEUCHHUM MOTOKA JAET B3AaUMOCBSI3b MEXKY
a) IaBJICHHEM, PAacX0/I0M U CKOPOCTHIO;

0) ckopoCThIO, HaBiieHUueM U ko3 dummentom Kopuonuca;

B) JIaBJIEHUEM, CKOPOCTHIO U TEOMETPHUECKOMN BBICOTOM;

I') FEOMETPUUECKON BBICOTON, CKOPOCTHIO, PACXOJIOM.

47. Koapdunuent Kopuonuca B ypaBHeHnn bepHyin xapakTepusyeT
a) peXKUM TEUYEHUS KUIKOCTH;

0) cTeneHb ruAPaBIUYECKOrO COMPOTHBIICHUS TPYOOIIPOBOA;

B) U3BMEHEHUE CKOPOCTHOTO HAIOpa;

T') CTENEHb YMEHBIIICHHsS YPOBHS MOTHOM SHEPTUH.

48. JIuHeliHble MOTEpU BbI3BAHBI

a) CWJION TPEeHUS MEXIY CIIOSIMH KHUJIKOCTH;
0) MECTHBIMU CONIPOTHUBIICHUSIMU;

B) JUIMHOM TpyOONpoBO/a;

T') BSI3KOCTBIO KUJKOCTH.

49. MecTHbIE TIOTEPH YHEPTUU BBI3BaHbI
a) HaJIM4MEeM JIMHEWHBIX COTPOTHUBIICHUN;
0) HaTM4YKMeM MECTHBIX COTPOTUBIICHUH;
B) Maccol JBIKYILIENUCS KUAKOCTH;

T') MHEpIUEH IBIKYIIEHCS KUAKOCTH.

50. [Inst u3MepeHusi CKOPOCTH MOTOKA UCIIOIB3YETCs
a) TpyOka I[uto;

0) mpe30MeTp;

B) BUCKO3UMETD;

r) TpyOoka Bentypu.

51. ns u3mepeHust pacxo/ia >KUAKOCTH UCIOIb3YeTCs
a) TpyOka IluTto;

0) pacxonomep IluTto;

B) pacxogomep Bentypu;



52. YcTraHoBHBILIEECS IBUKEHUE XapaKTEPU3YEeTCs YPaBHEHUSAMU
v="f(x,y,z1);P=09(Xy,2)

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

B)v =f(X,y,2); P=0(X,y, Z,1)

v =f(x,y,2); P=0(x,y, 2)

53. Pacxo moToka u3MepsieTcsi B CJACIYIOMMX eIMHUIIAX
a) M%;

0) m?/c;

B) M* C;

r) M°/c.

54. HeycranoBuBIIEECS ABMXKEHUE XKUJIKOCTH XapaKTEPU3yeTCsl ypaBHEHUEM
a)v="1(x,y,2);P=0(x,Y, 2)

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

B)v =f(X,y,2,1); P=0(X, Y, 7, 1)

v =1(x,y,z1); P=0(X,Y, 2)

55. 3nauenue koddpunuenta Kopuonuca 1 1aMUHAPHOTO PEKMMA JIBHKEHUS KHUIKOCTH PaBHO
a) 1,5;

0)2;

B) 3;

r) 1.

56. 3nauenne ko3 dunmenra Kopuonuca 1t TypOyJIeHTHOTO peKUMa JIBHXKEHUS JKUIKOCTH PAaBHO
a) 1,5;

0) 2;

B) 3;

r) 1.

57. Yto sBASETCSI ICTOYHUKOM ITOTEPD YHEPTUU JBUKYLIEHCS JKUIKOCTH?
a) TUNIOTHOCTB;

0) BS3KOCTb;

B) pacxo/ >KUJIKOCTH;

I') ©3BMEHEHHE HalpaBJICHUs JIBUKCHUS.

58. Ha kakue BUBI 1€TATCS TUAPABINYECKHE COPOTUBIICHUS?
a) TUHEIHBIC U KBaJPaTUYHBIE;

0) MecTHbIE U HEJTMHEIHbIE;

B) HEJIMHEHHBIC U JINHEHHBIE;

T') MECTHBIE U JINHEWHBIE.

59. JlamuHapHBII peXXUM JBUKEHUS )KUJKOCTH 3TO

a) pEeXHUM, TpPU KOTOPOM YaCTULBI >KUIAKOCTH MEepeMel[aroTcsi OeCCUCTEMHO TOJBKO Yy CTEHOK
TpyOOIIpOBOJIA;

0) pexuM, P KOTOPOM YaCTHIIBI )KUJIKOCTH B TPYOOIPOBO/IE MEpeMeEIatoTcsi 0ECCUCTEMHO;

B) PEXHUM, NPU KOTOPOM KHUAKOCTb COXPAHSAET OIPEIEICHHBIN CTPOM CBOMX 4YacTULl (IBUKECHHE
MTOCJIOWHOE);

T') PeXHUM, IPU KOTOPOM YaCTHUIIBI KHUJIKOCTH ABUTAIOTCS MOCIOWHO TOJIBKO y CTEHOK TPpyOOIpoBoa.

60. TypOyneHTHBII peKUM IBUKEHUS )KUJIKOCTH ITO
a) peXKHUM, TIPH KOTOPOM YACTHUIIBI KHUJAKOCTU COXPAHIIOT ONMPEICICHHBIN CTPOH (IBUXKYTCS TOCIONWHO);



0) pexuM, IpU KOTOPOM YaCTHUIIBI KHUJIKOCTH MEPEMEIIAIOTCS B TPYOOIPOBOE OECCUCTEMHO;
B) PEXHUM, IIPU KOTOPOM YaCTHUIII KUAKOCTU JBUTAIOTCS KaK MOCIOWHO TaK U OECCUCTEMHO;
T') PeXHUM, IPU KOTOPOM YaCTHUIIBI KUIKOCTH ABUTAIOTCS MOCIOWHO TOJIBKO B IEHTPE TPYOOIIPOBOIA.

61. IIpu kakoM pexume BUKEHUS KUIKOCTU B TPYOONPOBOJIE MyIbCallUsl CKOPOCTEH U TaBICHUI He
MIPOUCXOAUT?

a) MPU OTCYTCTBUU JBUKECHHUS KUJKOCTH;

0) Mpu CIIOKOHHOM;

B) IIpH TYpOYJICHTHOM;

T) [IpH JJAMUHAPHOM.

62. IIpu KakoM peKUMe JBIKCHHS JKUIKOCTH B TPYOOIPOBOJIE HAOIFOMAETCs MYJIbCaIUsl CKOPOCTEH 1
JaBJICHUN B TpyOompoBoae?

a) MU JJAMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) IIpH TYpPOYJICHTHOM;

I') IPA OTCYTCTBUH JIBUKCHUS JKUKOCTH.

63. I'ie cKopoCTh ABMXKEHUS KUAKOCTH MaKCUMAalbHA MIPH TYpOYIEHTHOM pekume?
a) y CTEHOK TpyOOmnpoBO/Ia;

0) B LIeHTpe TPYOOIPOBOA;

B) MOXET ObITh MaKCHMaJIbHa B JIIOOOM MECTE;

T') BCE YaCTHUIIbI IBIXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

64. I'ne ckopocTh ABMXKEHHUS KUAKOCTU MaKCUMallbHA [IPU JJAMUHAPHOM peXUMe?
a) Y CTEHOK TpYyOOIIpOBO/Ia;

0) B 1IeHTpe TPYOOIIPOBO/IA;

B) MOXET ObITh MaKCHMallbHa B JIIOOOM MECTE;

') B Havajie TpyoonpoBoa.

65. OT Kakux napamMeTpoB 3aBUCHUT 3HaU€HUE uyncia PeiiHonbaca?

a) OT JuameTpa TpyOOIpoBOJa, KMHEMAaTUYECKOW BS3KOCTH JKUAKOCTU U CKOPOCTH JABM)KEHHUS
KUIKOCTH;

0) OT pacxoaa *KUAKOCTH, OT TEMIEPATYPhI KUAKOCTH, OT JUIMHBI TPYOOIIPOBOJIA;

B) OT TUHAMHUYECKOHN BS3KOCTH, OT IUNIOTHOCTU M OT CKOPOCTH JBMIKEHHS KUAKOCTH;

I) OT CKOPOCTH J[BHXKEHHUS HMJIKOCTH, OT MIEPOXOBAaTOCTU CTEHOK TPyOONMpoBOJa, OT BS3KOCTH
KUIKOCTH.

66. Kputnueckoe 3Hauenue uncna PeliHonbaca paBHO
a) 2300;
6) 3200;
B) 4000;
r) 4600.

67. IIpu Re > 4000 pexxuM ABMKEHUS KUIAKOCTH
a) JTaMUHapHBIH;

0) mepexo/IHbI;

B) TypOyJICHTHBIN;

') KABUTAIIMOHHBIH.

68. ITpu Re < 2300 pexxuM IBUKEHUS KUTKOCTH
a) KaBUTAIIMOHHBIIA;

0) TypOyIeHTHBII;

B) IEPEXOIHBIIA;

T') JaMUHapPHBIH.



69. KaBuranus 1o

a) BO3/ICHCTBHUE JTABJICHUS JKUIKOCTH Ha CTCHKH TPyOOIPOBOAA;

0) ABMOKEHHE KHUIKOCTH B OTKPBITBIX PYCIIaX, CBA3aHHOE C HHTCHCHUBHBIM ITEPEMIIIMBAHUEM;

B) MECTHOE H3MEHEHHUE THIPABINICCKOTO CONIPOTHUBIICHHS,

I') UI3MCHECHUE arperaTHOro COCTOSHHS JKUAKOCTH TPU JBUKCHUU B 3aKPBITHIX PyCllaX, CBSI3aHHOE C
MECTHBIM Ta/ICHUEM JIaBJICHUSI.

79. Tlo xakoii dopmyrne ompezensercs KodQPHUIMEHT TUAPABINYESCKOTO TPEHUS JUIS JIAMUHAPHOTO
pexuma?

70. Ot 4yero 3aBUCHT KOA(P(GUIMEHT THAPABINYECKOTO TPEHUS B IEPBOM 0ONACTH TYpOYJIECHTHOTO
pexuma?

a) TOJBKO OT uncia Re;

0) oT urciia Re u mepoxoBaTOCTH CTEHOK TPYyOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA;

) OT uyucia Re, oT JUIMHBI U IEPOXOBATOCTH CTEHOK TPYyOOIpoBOIa.

71. Ot 4vero 3aBUCUT KOI(POUIMEHT THAPABIMYECKOTO TPEHHUS BO BTOPOM 00jacTu TypOyJIEHTHOTO
pexxuma?

a) TOJIbKO OT yucia Re;

0) oT yucia Re 1 mepoxoBaTOCTU CTEHOK TPYOOIIPOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIIPOBOA;

I') oT yucia Re, OT IIMHBI U MIEPOXOBAaTOCTH CTEHOK TPYOONpOBOa.

72. Ot 4ero 3aBUCHT KOX(PQUIMEHT THIPABINYECKOTO TPEHHS B TPEThel 00JacT TypOyJIEHTHOTO
pexuma? a) TOJIbKO OT uncia Re;

0) oT uncia Re 1 mepoxoBaTOCTH CTEHOK TPYOOIIpOBO/IA;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOA;

r) OT yKciia Re, OT JJIMHBI ¥ EPOXOBATOCTH CTEHOK TPYOOmpoBOIa.

73. Kakue TpyObl UMEIOT HauOOIbIIYI0 A0COIIOTHYIO IEPOXOBATOCTh?
a) YyT'yHHBIE;

0) CTEKJISTHHBIE;

B) CTaJIbHBIE;

') MEJHbIC.

74. Uto siBNsieTCSl OCHOBHOM IPUYMHON MOTEPH HAMOPA B MECTHBIX THPABINYECKUX COIPOTUBIICHUAX
a) HAIMYKMe BUXpeoOpa3oBaHMii B MecTaXx U3MEHEHHs KOH(UTYpaIK TOTOKA;

0) TpeHHE KUAKOCTU O BHYTPEHHUE OCTPble KPOMKH TPYyOOIpOBO/Ia;

B) U3MEHEHHUE HAIPABJICHUS U CKOPOCTH JBMXKEHUS KUAKOCTH;

I') LIEPOXOBATOCTh CTEHOK TPYOONPOBO/ia M BA3KOCTh KHUIAKOCTH.

75. C IOMOIIBIO Yero ONpeeNseTcsl PeXKUM JIBHKEHHS KHUIKOCTH?
a) o rpadpuky Huxypansze;

6) no Homorpamme Konbpyka-Yaiira;

B) 1o uucny PeiiHonbca;

r) o ¢opmyne Beiicbaxa-/lapcu.

76. Jlna onpeneneHus MoTepb HAopa CIy uT
a) yucno PeltHonbca;

0) popmymna Beiicbaxa-/lapcu;

B) HoMorpamma KonGpyxka-VYaiita;

r) rpadpux Hukypanse.

77. Ans gero cinyxut popmyna Beiicbaxa-Ilapcu?
a) nyst onpeneneHus yucia PeitHonbca;



0) nns onpeneneHust KO3 UIMEHTa THAPABINYECKOT0 TPEHHUS;
B) JUISl OIIPE/ICIICHUS TOTEPh HAIIOPa;
T') AJIs ompeesieHus K03 UIMEeHTa TOTeph MECTHOT'O COMTPOTHBIICHHUSL.

78. KaButanusa CiIy>KAT NPUYUHON YBEIUYCHUS
a) BuOpanuu;

0) Harpesa TpyoO;

B) KIIJI ruapomariuy;

T') COIPOTHUBIJICHUS TPYOOIIPOBOIA.

79. Ilpu UCTEUEHUH )KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBIISIETCS
a) onpeJieNieHne CKOPOCTH UCTEUEHHS M pacXoa KUAKOCTH;

0) ompeneneHrne HEOOXOJMMOTO JUAMETPa OTBEPCTHIH;

B) ompeiereHrue oobeMa pe3epByapa;

T') OIPEJEIIEHNE THIPABINYECKOTO COIIPOTUBIIEHUSI OTBEPCTHUS.

80. Uem 00yCIIOBIICHO C)KaTUE CTPYH JKUJIKOCTH, BHITEKAIOIICH U3 pe3epByapa yepe3 OTBEPCTUE
a) BSI3KOCTBIO KUJKOCTH;

0) ABMDKEHHEM YKHIKOCTH K OTBEPCTHUIO OT Pa3IMUHBIX HAIIPABICHHIA;

B) JIaBJICHUEM COCETHHX C OTBEPCTHEM CIIOEB KUIKOCTH;

T') CUJIOH TSKECTU M CUIJION MHEPIIUH.

81. Koappumment cxxarust CTpyn XapakTepusyeT

a) CTeNeHb U3MEHEHNE KPUBU3HbI UCTEKAIOIIEH CTPYH;

0) BIUsSHUE 1MaMeTpa OTBEPCTHUS, YEPE3 KOTOPOE MPOUCXOJUT UCTEUEHHE, HA CHKATUE CTPYH;
B) CTEIEHb CXKATUS CTPYH;

') U3MEHEHHE IUIOIAAN IIONIEPEYHOI0 CEYEHUs CTPYHU 110 Mepe YAAIEHHsI OT pe3epByapa.

82. B ¢dopmyne mias ompeneneHus: CKOPOCTH HCTEUEHMs JKUAKOCTH uepe3 OTBepcThe OyKBOH @
o0o3Hauaercs

a) KOO PUIMEHT CKOPOCTH;

0) ko dunrent pacxoya;

B) KO3 UIMEHT CKaTHS;

) KO3 (PULIUEHT UCTEUEHUS.

83. Ilpu wucTeueHHMM >>KHUJAKOCTH uYepe3 OTBEpCTHE Mpou3BeleHHE Kod(dduuuenra cxatus Ha
KO2(DPUIIMEHT CKOPOCTU HA3BIBACTCS

a) KOO PHUIMEHTOM UCTEUCHHUS;

0) K03 GUIIHUEHTOM COTPOTUBIICHNUS,

B) KO3 (UIIMEHTOM pacxoa;

r) K03(()ULIHEHTOM HHBEPCUH CTPYH.

84. B ¢opmyne g onpeneneHuss CKOPOCTH MCTEUEHHUs JKUIKOCTH uepe3 oTBepctue Oyksoi H
0003HauarT

a) JaTbHOCTh UCTEUEHUS CTPYH;

0) riyOuHYy OTBEpCTHUS;

B) BBICOTY pe3epByapa;

T') HaIop *HJIKOCTH.

85. 3meHeHue GpopMbl MONEPEUHOTO CEUEHHUsI CTPYU NPU UCTEUEHUH e€ B aTMOC(epy Ha3bIBAETCs
a) KaBUTAIlHeH;

0) KOpperupoBaHUEM;

B) MHBEpCUEH;

T) moJUMOpQHE.

86. [Ipn ncreueHnn KUIKOCTH Yepe3 BHEIIHUM [IWIMHIPUIECKUNA HACal0K CTPYs U3 Hacajlka



BBIXOJIUT C MOTIEPEYHBIM CEUECHUEM, PaBHBIM TOMEPEYHOMY CEYCHHMIO CaMoro Hacajaka. Kak HazpIBaeTcs 3TOT
PEKUM UCTEUYEHUSI?

a) Oe3HANOPHBI;

0) 0€30TPBIBHBII;

B) CAaMOTEYHBIH;

T') HATIOPHBIH.

87. Uto Takoe KOPOTKHIA TPyOOIIpOBO?

a) TpyOOmpoBOJi, B KOTOPOM JIMHEWHbIE MOTEpHU Hamopa He mpeBblmaroT 5...10% MecTHBIX MOTEpb
Haropa;

0) TpyOOIIPOBOJ, B KOTOPOM MECTHBIE IMOTEPU Hanopa MpeBbIaoT 5. ..10% noTeps Hanopa mno AJMHE;

B) TpyOOIIPOBO/I, JUTMHA KOTOPOTO HE TpeBbiaet 3HaueHus 100d;

') TpyOOIIPOBO/] MOCTOSIHHOTO CEUECHHUS, HE UMEIOIIUNA MECTHBIX COITPOTUBICHUIA.

88. UTo Takoe ATUHHBIN TpyOOTpoBO?

a) TpyOOITpOBOJI, [UTMHA KOTOPOTO MpeBbiiiaet 3HadeHue 100d,;

0) TpyOOIpPOBOJ, B KOTOPOM JIMHEHHBIC TIOTEPH HAMoOpa HE MpeBbIMAOT S...10% MECTHBIX MOTEpPh
Haropa;

B) TpyOOIPOBO/I, B KOTOPOM MECTHBIE IOTEPH Haropa MeHble 5...10% notepps Hamopa 1o AJUHE;

T') TpyOOIPOBO/I IOCTOSTHHOTO CEYCHHUSI C MECTHBIMH COITPOTHBIICHUSIMH.

89. Ha xakue BUJbI IeNITCS JUIMHHbBIE TPYOOIIPOBOIbI?
a) Ha MapauleJbHbIC U OCIIEI0BATENIbHBIE;

0) Ha IPOCTHIE U CIIOKHBIE;

B) Ha IIPSMOJIMHEHMHbIE U KPUBOJIMHEHHBIE,

') Ha Pa3BETBJICHHBIE U COCTABHBIE.

90. Kakue TpyO0onpoBoAbl Ha3bIBAIOTCS MPOCTHIMU?

a) MOCJIE0BATEIbHO COEIMHEHHBIE TPYOOIIPOBOIbI OJTHOTO WM PA3JIMYHBIX CEUEHUI 0€3 OTBETBIICHU;
0) mapanenbHO COeMHEHHBIE TPYOOIIPOBOIBI OHOTO CEYECHUS;

B) TpyOOIPOBO/IbI, HE COJIEPIKAIIIE MECTHBIX CONPOTHUBIICHUII;

I') IOCJEI0BATENIbHO COeIMHEHHbIE TPYOOIPOBO/IbI COZIEpIKalie He 0oJiee OHOTO OTBETBICHMS.

91. TloTpeOHBIit Hammop 3TO

a) HaTop, NOJYYEHHBIH B KOHEUHOM CEYEHHUHU TpyOONpoBOAa;

0) Harmop, KOTOPBIM HYKHO COOOIIUTH CUCTEME JIJIsl JOCTHXKEHUSI HEOOXOIMMOTO JIaBJICHUS U pacxoja B
KOHEYHOM CEYEHUU;

B) HaIop, 3aTpaulBaeMblii Ha MPEO0JI0JIEHNE MECTHBIX COMPOTUBIEHUN TPyOOIIPOBOAA;

I') Harop, cooOILIaeMbli cCUCTEME.

92. Ilpu momaue XKUIKOCTH IO TMOCIEIOBATEIHLHO COCIWHEHHBIM TpyOompoBojam 1, 2, u 3 pacxon
KHUJIKOCTU B HUX

a) Q=Ql+Q2 +Q3,

0) Q1> Q2> Q3;

B) Q1 < Q2< Q3;

rQ=Q1=0Q2=Qs.

93. IIpu moj1aue >kUIKOCTH O TIOCTIEI0BATENBHO COETMHEHHBIM TpyOonpoBoaaMm 1, 2, u 3 obmas noteps
Hamopa B HUX

a) Xh = Zhl - £h2 - ¥h3;

0) Xhl > Xh2 > Xh3;

B) h = Zhl + Xh2 + Xh3;

r) Xhl = Xh2 = Zh3.

94. Tlpu nogave XUAKOCTU MO MapajieIbHO COeAMHEHHBIM TpyOonpoBoaaM 1, 2, u 3 pacxon



KNIKOCTH B HUX
a) Q=Q1=0Q2=Q3;
0) Q1> Q2> Q3;
B) Q1 <Q2<Q3;
r)Q=Q1+Q2+Q3;

95. Ilpu monmaye KUAKOCTH 1O MapajuIeIbHO COSTMHEHHBIM TpyOompoBojaMm 1, 2, u 3 olmras moreps
Haropa B HUX

a) Xhl = £h2 = Xh3.

0) £hl > Xh2 > Xh3;

B) Zh = Xhl - £h2 - ¥h3;

r) Xh = Xhl + Xh2 + Xh3.

96. Pa3BeTBICHHBIN TPyOOIIPOBOJI ATO

a) TpyOONIPOBOJ, PACXOAIINIACS B pa3HbIe CTOPOHBI;

0) COBOKYIMHOCTh HECKOJIbKHX MPOCTHIX TPYOOMpPOBOJOB, UMEIOMIMX OAHO OOIIEe CEUYEeHUE - MECTO
Pa3BETBIICHUS;

B) COBOKYITHOCTb MapaJuIeNbHBIX TPYOOIIPOBOIOB, MMEIOIIMX OJTHO 00Illee Ha4aio U KOHEIl.

97. 1lpu nogave *UAKOCTU IO pa3BETBIECHHBIM TpyOompoBoaam 1, 2, u 3 pacxo[ )KUIKOCTH
a)Q=Q1=Q2=Q3;

0)Q=Q1+Q2+Q3;

B) Q1>Q2>Q3;

r) Q1 <Q2< Q3.

98. TpyOompoBoI, MO KOTOPOMY >KHJIKOCTh IIUPKYIHPYET B TOM K€ 00beMe Ha3bIBAETCS
a) KpyroBoii;

0) UMPKYISUOHHBIN;

B) 3aMKHYTbIH;

I') CaMOBCaChIBAIOIUH.

99. Pe3koe TOBBIIICHHE [aBJICHUS, BO3HHUKAIONIEE B HAMIOPHOM TpPYOONPOBOAE IPH BHE3AITHOM
TOPMOXKEHUH paboyei KHUJIKOCTH Ha3bIBAETCs

a) THIIPABIUIECKUAM yIapoM;

0) TUapaBIMYECKUM HAIlOPOM;

B) TH/IPABINYECKUM CKAYKOM;

I') TUAPABIMYECKUI MPBIKOK.

100. CkopocCTh pacnpocTpaHeHUsl yAapHOW BOJHBI B BOJIC pPaBHA
a) 1116 m/c;
6) 1230 m/c;
B) 1435 m/c;
r) 1534 m/c;

JUI TIPOBEPKH C(HOPMHUPOBAHHOCTH WHAMKAaTOpa JnocTWxkeHus kommereHuumit — OIIK-1.1, OIIK-
1.2,0I1K-1.4, OIIK- 1.5, OIIK-1.7

Konrponsnas padora

(KOMILIEKT 3aJJaHU 17151 KOHTPOJILHOU paboThI)

Tema: Onpenenenue ruJpoOCTaTUYECKOTO 1aBIEHUS B TOUKE.

Bapuant 1: Haiitu n36sitounoe nasienue PO Ha cBOOOIHOW MOBEPXHOCTH BOJBI B pE3€pBYyape, €Cliu
M3BECTHBI: TIIyOMHA BOJIBI JI0 HIJKHETO YPOBHS PTYTH BEPXHEro pTyTHOro MmaHomerpa a = 0,2 M, HUX-



Hero — h = 1,15 m, moka3anue BepxHero manomerpa hl = 150 mm. OnpeenuTh nmoka3zaHue HUKHETO PTYTHOTO
maHomeTpa h2.

Bapuant 2: 3akpbIThIil pe3epByap C )KHIKOCTBIO IJIOTHOCTBIO Pk = 820 Kr/M3 cHaOXeH 3aKpbIThIM
[Ib€30METPOM, PTYTHBIM AU(PMAHOMETPOM M MEXAHWYECKMM MaHoOMeTpoM. OnpeaenuTb BBICOTY MOJIHATHS
prytu hpt B aupmaHomeTpe U NbE30METPUUYECKYIO BBICOTY NX B 3aKpBITOM IMbE30METPE, €CIIM U3BECTHBI:
nokazanue manomerpa Pm =0, 12 MIla u Beicotst h1 =23 M, h2=1,3m,h3=2,0m.

BapuanT 3: 3akpsIThIil pe3epByap ¢ )KUIKOCTBIO [13k = 900 kr/M3 cHaOKEH Mbe30METPOM U KUAKOCTHBIM
MaHoMeTpoM. OmpenenuTh BBICOTY MOMHATHS XHIKOCTH B MaHoMeTpe hX, ecid ypOBEHb JKHUIKOCTH B
MbE30METPE BBIIIE YPOBHS JKHJIKOCTH B pe3epByape Ha BenmuuHy h = 1,5 M, a paccTosiHue OT
MOBEPXHOCTH JKUJIKOCTH B pe3epByape g0 Touykd A hA = 1,2 m. JlaBieHne Ha MOBEPXHOCTH KHUIKOCTH B
manomerpe PO =0.Pa=9,800104 ITa.

Bapuanr 4: K nentpy pesepByapa ¢ Bojoi ([JA) npucoeauHeH pTyTHbIM U- 00pa3HbIil pTyTHBI MaHO-
metp. Onpenenuts abcomotHoe Pabc. n manomerpuyeckoe PM gaBneHne B IeHTpe pe3epByapa, el HHKHHUN
YPOBEHb PTYTH B MaHOMETPE HaXOmuTcs Ha pacctosHuu hl = 0,3 M OT TOYKH MPHCOEIMHEHHUS MaHOMETpa, a
NoKa3zaHue pryrHoro Manomerpa h2 = 0,7 m.

Tewma: onpeneneHye CUIbl AaBlIEHUS Ha MIOCKYIO TIOBEPXHOCTD.

Bapuant 1: Jlns perynupoBaHus ypOBHS JKHJIKOCTH B HAIlOPHOM pe3epByape yCTaHOBJICH
MOBOPAYUBAOIIHICS TPAMOYTOJIbHBIN 3aTBOP C pazMepaMu a X b =1 X 2 M2, KOTOPbIil OTKPBIBACT OTBEPCTHE B
BEPTUKAIBHON CTEHKE.

OmnpenenuTh HaTsDKeHHE Tpoca 1, ecau riybmna h = 2,9 M, MaHOMETpUYECKOE IaBJCHHE Ha
MOBEPXHOCTH kuakoctu Pwm = 8,7 klla, mmotHOCTH )uakoctu [k = 900 xr/m3.

TpeHuem B IapHUPE U BECOM 3aTBOpa MpeHEeOpeYb.

Bapuanrt 2: [IpsMOYroyibHBIN IUT [UIMHOM @ = 5 M ¥ UpUHOH b =5 M, 3akpermen mapuupuo B T. O.
['myOuna Bojsl cieBa ot muTa H =4 M, cipaBa — h = 2 m. Yron HakJI0Ha 1uTa K ropusosty [1 = 6000.

BapuanT 3: Kpyrnyto Tpy0y aunamerpom D = 2M nepekpbiBaeT miockuii 3aTBop. OnpenennuTs paBHO-
JEUCTBYIOIYIO CHUJIy JABYXCTOPOHHEIO JaBJICHHWS BOABI Ha  IUIOCKUM 3aTBOP U TOYKY ee
MPUJIOXKEHHUS, €Clii  ITyOuHa BoAbl cieBa H1 =5 M, cpaBa — H2 =2 m.

Bapuant 4: B BepTHKanbHON CTEHKe pe3epByapa ¢ Boaod Ha riayoumHe h = 1 M umeercs TpybOa
KBaJ[paTHOTO CEYEHHs CO CTOpOHOH a = 1 M. BHyTpeHHsst kpoMmka TpyObl cpe3ana mox yrioMm [1 = 600) u
3aKpBIBAETCSl KPBIIIKOM, Bpamlamomeiics Ha BepxHeM HiapHupe. Onpenenuts ycuiaue 1, HE0OXOquUMOe s
MOJIHATHUS ATON KPBILLIKU, IpeHeOperasi ee BECOM M TPEHUEM B ILIapHUPE.

Tema: Onpenenenue CUiIbl JaBICHNS Ha HWIMHIPUUYECKYIO TIOBEPXHOCTb.

Bapuant 1: Onpegenutb cuily THIPOCTATHUECKOTO JABJICHUS BOABI Ha | M IIMPHUHBI HUKHEW KPUBO-
TUHENHON YacTu coopyxenus, ecnt H=1,5M, r=0,5wm.

Bapuant 2: Omnpenenuts CHIIy CyMMapHOTO JaBJICHHS HAa CCKTOPHBIN 3aTBOp W €€ HalpaBliCHHE.
I'mybuna Boab! mepen 3atBopoM H = 4 M, qymHa 3atBopa L =8 M, [0 = 601.

Bapuant 3: Kpyrioe orBepcTrie B BEpTUKAIBHON CTEHKE 3aKpPBITOrO pe3epByapa ¢ BOJAOW MEPEKPHITO
chepuueckoit kpoimkoi. Pamuyce chepsr R = 0,5 M, yron [0 = 1200, rimyOuHa MOTPYKEHUS [EHTPA TAKECTH
otBepctust H=1,0 m.

Ornpenenuth 1aBlIeHUE BOJBI HAa KPHIIIKY, €CIIM Ha CBOOOIHOM moBepxHOCTH PM = 147 kIla.

Bapuant 4: OnpenenuTh BEIUYMHY W HANpaBICHUE CHJIBI JaBiieHWs BOAbl Ha 1 M mupunsl (D)
CEKTOPHOTO 3aTBOpa paauyca R = 2,5 M, ecnu nieHTpalbHbBIN yroi cektopa [ = 45[].

Tema: ITmaBanue ten. OCTONUYUBOCTS.



BapuanTt 1: BockoBoi#i mapuk MOMEIIEH B COCYJI, 3allOJIHEHHBIM MaciaoM U BoJoW. IInoTHOCTH Bocka
pBocka = 960 kr/ M3, moTHOCTH Macia pM = 900 kr/ mM3.
Onpenenuts OTHOIIEHHE 00BeMa BOCKOBOTO IIIapUKa B BOJE KO BCEMY 00bEeMY LIapHKa.

Bapuant 2: B Bojme muaBaeT [epeBSHHBIM IWIMHAP, BhicOTOM h u muamerpom d Tak, 4Tro €ro
o0pa3yrolre BepTUKaIbHbL. BBISICHUTE IPeIe/ibHYIO BRICOTY NKp, IPH KOTOPOH IMIIMHAP TEPSAET OCTOUYHBOCTD,
ecn d=0,5m; Ox= 800 kr/m3.

Bapuanr 3: [To okonyanuu norpy3ku 1250 M3 mecka ocajka 6apxxu h yBenunumiach Ha 1 M .
OrnpeaenuThb MIOTHOCTH MecKa [T, €CIy TI0Mab II0CKOCTH MaBanus Oapxu [ = 2000 m2.

Bapuant 4: O0beM 4acTH JeTHON rOpbl, BO3BBIIIAIOLICHCS HAJl TOBEPXHOCTHIO Mopsi, paen W1 =125
M3. Onpeaenuts obwmii 006eM JeasHoi ropel W u riayOouHy ee morpyskenHoi gactd h0, eciu B IuiaHe oHa
uMmeeT (GopMmy mpsMoyroibHuKa pasmepom all b = 302 m. [TnotHocTs Mopckoit Boabl [1 = 1030 kr/m3,
IUTOTHOCTS Jibaa (151 = 920 kr/m3.

Tema: I'mapaBanueckue CONPOTUBIICHUS IPU IBUKEHUH KUAKOCTH U Tasa.

BapuanT 1: U3 pe3epByapa rpu NoCTOSIHHOM MaHOMeTpuueckoM AasiieHun Pm = 20 Ila u nmocrosHHOM
ypoBHe H = 1,0 M Boa BBITEKAET 110 BEPTUKAJIbHON TpyOe NEPEMEHHOI0 CEUEHHUs, HUKHHUM KOHELl KOTOpOil
MIOTPY’>KEH B OTKPBITHIN pe3epByap.

Onpenenuty pacxon Q B TpyOe W MOJNIHOE THApPOCTaTHYECKoe aaBieHue P2 B ceduenuum 2 — 2,
pacroyioxkeHHoM Ha Beicore h = 0,5 M 0T cBOOOZHOW MOBEPXHOCTU HIKHETO pe3epByapa, eciu d1 = 50 mm,
d2 =75 mm.

Bapuanr 2: Kakoe abconoTHOe AaBieHHEe HEOOX0IUMO MOAAePKUBaTh B pe3epyape A (H1 = 1,5 m),
9TOOBI Yepe3 KpaH, pacloiIoKeHHbIH Ha BeicoTe H2 = 20 M 1 nMerommii Ko3pGUIMEHT CONPOTUBICHUS (1K =
3,5, mpoxoauio 3 m3/gac Boael. Ha giune |1 = 15 M Tpy6a umeet quametp dl =40 mM, Ha pmne 12 =10 M —
d2 =20 mm. Koaddurmentst noBoporos [11 = [12 = 0,15; [13 = 0,2 MM; KMUHEMaTHYECKast BI3KOCTh BOABI [ =
1,31010-6 m2/c.

BapuanTt 3: PesepByapsl A u B coeanHeHbl TOpU30HTAIBHONW HOBOM YyryHHOU TpyOOl mepeMeHHOro
ceuenus ¢ pazmepamu: 11=10m; 12=6m;dl =50 mm; d2 =75 mm. Hamop cocrasnsier H = 8 M. Onpenenuthb
pacxoa BOJbI B TpYyOOIIPOBOJE M IOCTPOUTH AUarpammy ypaBHeHUs bepHymuM, eciu MaHOMETpHUYECKOe
nasnenue PO = 0,08 MITla; h=2wm; 01 =0,035; 02 =0,031.

Bapuant 4: Boga u3 3akpbITOro pe3epByapa BBHITEKAET 110 TPYOe MEPEMEHHOTO CEUSHHS C AUaMeTpaMu
dl =75 mm u d2 = 50 mm, npu Hamope H = 1,8 M. [nunsl ygactkos: 11 = 12 m; 12 =7 m. Pacxon Bogst Q =5
a/c. OnpeaenuTh MoKa3aHue PTYTHOrO MaHoMeTpa N, MOAKIIOUCHHOTO Ha TIOBEPXHOCTH BOJBI B pe3epByape, U
MOCTPOUTH JarpamMMy ypaBHeHUs bepHysuin.

Bapuant 5: Kakoit Hamop HH HeoOxonumo co3aaTh B Hayajle CTalIbHOTO T'OPU30HTAIBHOTO
Tpybomnposoaa amuHoit | = 1300 M u tuamerpa d1 = 150 MM 1 iporycka pacxona Q = 18 ii/c, mpu Hamope B
KoHIle TpyoornpoBona Hk = 10 m. Kak u3menurcs Hanop B Havaie, HOH, eciau ans mpomycka pacxoja,
napauielIbHO OCHOBHOM Tpy0Oe, YyIoKuTh TpyOy auamerpom 02 = 100 MM  TOIi e JITHHBI.

Bapuant 6: TpyOomnpoBo/1, MTUTaeMblii OT BOJOHANIOPHOM OalIHM, nMeeT ydacTok AB ¢ mapanienbHbIM
coeMHEeHneM TpyO, utnHbl KOTophix: 11 =400 M, 12 =200 wm, 13 =300 m. /Inuna yaactka BC 14 = 500
M. Jluamerpsl BeTBelt TpyoonpoBoga: dl mm, d2 = d3 wmwm, d4 wmwm. TpyOsl cranbable. Hamop B koHIE
TpyoonpoBoaa, B Touke C, HC = 10 m. Pacxon B Tpetheit BetBu Q3 = 30 n/c. Onpenennuts pac-xoasl Ha
yuyactkax 1, 2 u BC u neezomerpuueckuii Hanop B Touke A, HA.

Bapuant 7: BononpoBon nmuTtaeMblii OT BOJOHANOpHOM OamiHu nMeeT ydacTok AB ¢ HempepbIBHOM
paznaueit o mytu 0 = 0,1 n/c Ha 1 m.m. Pacxon B konIe TpybompoBona Q = 10 n/c. Onpenenuts HAMoOp y
oaman H, ecmn mumnael yuactkos: 11 =300 m, 12 =200 m, 13 = 100 M, a auametpsr: d1 =200 mm, d2 = 150



MM, 03 =100 mm.

Bapuant 8: Bomocmyck 06eTOHHO# TJIOTHHBI JOJDKEH MpomyckaTh pacxon Q = 2 m3/c mpu mepemnaje
ypoBHeW BepxHero u HmxkHero obedoB H = 10 m. [nuna Bogocnycka | = 10 M. Onpenenuts HEOOXOIUMBIH
muaMeTp d U MEUHHUMaITbHOE 3aToIuIeHne N, YTOOBI BaKyyM BHYTPH BOAOCIycKa ObUT MeHbIe PBak = 41104 I1a.
Ok =0,50103 M, [1=1,01010-6 m2/c.

Tema: OI[HOMepHBIC HaITOPHBIC ITOTOKH )KI/I,Z[KOCTGI‘/'I M Ia30B.

Bapuant 1: B ToHKOl meperopojke aensiineii 0ak Ha JBa OTCeKa UMEeTCsl oTBepcTue auamerpom d1 =
20 cM. U3 otceka 2 BoJia BEUIMBAETCS HAPYKY YEPE3 BHEIIHUN HUIMHAPUYECKUN HACA/IOK, PACIIOIOKEHHBIHN B
aue nuametpom d2 =15 cm. Hamopsl nocrostaabl. Onpenenuts pacxon Q, hlu  h2, ecnu o6mmit naop H =
3,5 M, a mmHa Hacagka | = 0,5 m.

Bapuant 2: Pe3epByap pazzieneH TOHKOI CTEHKOH, B KOTOPOil UMEETCsl KPYTJI0€ OTBEPCTUE TUAMETPOM
do =30 mm. /luamMeTp KOHUYECKH CXOSLIECrocs HacajKa, uepe3 KOTOPhIil BBITEKAeT BOJa U3 epBoro orceka dl
= 15 MM; IraMeTp BHEIIHErO UUJIMHIPUYECKOTO HACAJKa, YEPE3 KOTOPBIA BBITEKA-E€T BOJAA U3 BTOPOrO0 OTCEKa
d2 = 20 mmM. Onpenenuts pacxoja Boabl u3 Oaka Q u rybuHy H2 BO BTOpOM OTCeke, eClii IiyOrHa BOJbI B
nepBoM otceke H1 = 1,25, a paccTosiHre OT HA JI0 LIEHTpa MIMHIpUYecKkoro Hacaaka h = 0,2 m. [IBmkeHue
BOZIbI B PE€3€pBYyape yCTaHO-BUBLIECECS.

BapuanT 3: B BepTukanbHblii HIMIMHIpUYECKUN cocya quameTpoMm D = 1 M mocTynaeT Bojia U3 KpaHa C
pacxonoM Q, KOTOpast 3aTeM BBUIMBAETCS Yepe3 Majloe OTBEPCTHE B THE COCY/A IIPU TIIyOMHE BOJbl B HeM H =
1,5 m.

Omnpenenuts pacxon Q u quamerp orBepcThs d, €Ciy Mocie 3aKphITHSI KPaHa COCY.l OIOPOXKHSIETCS 32
19 MunyT.

Bapuant 4: U3 otkpbiToro cocyna nuamerpoM D = 0,5 M B BEpXHIOIO KpBIIIKY KOTOPOTO BCTaBJIEHA
OTKpBbITas TpyOKa, BoJa BBITEKAeT B aTMocdepy yepe3 majoe OoTBepcTHe B jaHe, auamerpom d = 15 mm.
OrmpenenuTh BpeMsi onopokHeHus cocyna mpu H =12 M u h = 0,5 M u npu kakom h MakcuManbHBINA pacxo/
BOBI 3 oTBepcTHs Oymer Q = 0,4 n/c.

Tema: JIBrkeHHe )KUIKOCTH U Ta3a B IOPUCTOM cpeie.

BapuanTt 1: Jlns cOpoca Boabl B TPYHT 3alpOEKTHPOBAH MOTJIOUIAIOIIMKA Kosozael. OnpeneiauTsb BO3-
MOKHBIN cOpachIBaeMblil pacxo, eciu ObITOBas TIIyOMHa BOJbI B BOJOHOCHOM cioe H = 2 M; riryOuHa BoAbI B
kosoate h = 6 m; tuamerp xonoxma d = 30 cm npu paguyce Biusauss R=240mu k=0,03 cm/c.

Bapuant 2: Onpenenuts paanyc BIUSHHUS COBEPIICHHOTO TPYHTOBOTO KojoAala R, eciau: MOIIHOCTH
BojioHOCHOTO Tacta H = 10 m; ypoBeHb Boasl B komoaiie h = 8 m; muamerp kosoana d = 100 cwm;
koaddurment punptparmu K = 0,0003 m/c; nebut konoana Q =500 m3/cyTku.

Bapuant 3: BeluvciauTh 1eOUT apTe3uaHCKON CKBaXHWHBI IIPH YCIOBUH, YTO MOIITHOCTH BOJOHOCHOTO
mracrat=15m; S=6mM; d=03m; R=150m; k=1 cm/c.

Bapuant 4: Onpenenuts NPUTOK BOJABI K BOJ03a00PHOIL Tajepee, pacioiokKeHHON Ha BOJIOYIIOpe, ec -
JIM OTMETKA CTaTHYeCKOro ropu3oHTta Bozb! 11,0 M; oTMeTKa Bomoynopa 6,0 m; rimyouHa Bojsl B raepee h0 = 1
M; mupuHa b = 2 m; mmHa ranepeu | = 50 M; koappunment punsrpanmu K = 0,009 cm/c; pamuyc Biusaus R =
240 m.

7.3. Cucrema OLIEHMBAHUS PE3YJIHTATOB OOYYEHUS MO TUCHUILUIMHE (MOIYJIO) MPHU MPOBEICHUH TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU



O1eHKa «OTIIMYIHOY
(3auTeHO)

3HAHUSA:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3ienaM
JTUCIUIIMHBL, 8 TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOSIINM 3a MPEAEIb
y4eOHOI1 TporpamMMmBl;

- TOUHOE HUCII0JIb30BAaHUE HAYYHOU TEPMUHOJIOTHH, CHCTEMAaTHUYECKHU IPaMOTHOE U
JIOTHYECKH MPABUIILHOE M3JI0KEHUE OTBETA Ha BOIPOCHI;

- [IOJIHOE U ITYOOKOE YCBOEHUE OCHOBHOMW U IONOJHUTEIBHOM JINTEPATYPHI,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHHS:

- YyMEeT OpPUEHTUPOBATHCS B TEOPUSAX, KOHIEHIUAX U HAPABICHUSIX TUCIUILTAHBI
U J1aBaTh UM KPUTUYECKYIO OLIEHKY, UCTIONb3Ysl HAYYHbIE JOCTHKEHUS IPYTUX
JTUCIUILIAH

HaBBIKH:

- BBICOKHI YpOBeHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaIc€T HAaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CI0KHBIE TPOOIEMbI
Y HECTaH/IapTHBIE CUTYaIlHH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKH BBIITOJHEHUS
3aaHI;

- FpPaMOTHO 00OCHOBBIBAET XOJ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOU TUCIUTUIMHEI, YMCHHE €r0
3¢ (heKTUBHO UCIIONBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B

v (v
CTAVONOARLIV AACYVAr TaIdy  RDLICAL I VYNODRAUL FUNLTUNALL UOTTATIAIIAG 29 AT

OneHka «xoporo»
(3a4TeHO)

3HaHMSL:
- IOCTaTOYHO MOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBbHOM JINTEpATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoil Mo AUCUUILTHHE (MOAYIIIO)

YMEHUSA:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX 1 HAPABICHUAX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

- UCTIOJIB3YET HAYUYHYIO TEPMUHOJIOTHIO, TMHTBUCTUYECKHU U JIOTHYECKU
IIPABUJIBHO M3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JieJaTh 00OCHOBAHHbBIE BBIBOIBL;
- BJIaJIe€T UHCTPYMEHTAPUEM T10 JUCIHUIUIMHE, YMEHHUE €r0 UCIOIb30BaTh B
MIOCTAHOBKE U PELICHUH HAYYHbIX U TPO(ECCHOHATBHBIX 3a7a4

HaBbIKH:

- caMoCToOsITeNbHAsl paboTa Ha MPaKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYKJIEHUSX, BRICOKHI YPOBEHb KYJIbTYpPhI HCTIOTHEHUS 3a/IaHUH;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHU I BBIOMpPAET CTAHIAPTHYIO METOIMKY BBIIIOJIHEHUS 3a/IaHUM;

- 000CHOBBIBAET XO/1 pEIIeHNUs 3a1a4 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMmme KOMITETEHIINIA;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYIOBJIETBOPUTEILHO» |- (hparMEHTApHbIC 3HAHUS 110 TUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);
- 3HAHHE OT/ENBHBIX HCTOYHHKOB, PEKOMEH/IOBAaHHBIX paboUeil MporpaMmoit 1o
JCLIUTUIAHE;
YMEHHUSL:

- HE YMEET UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;
- HaJn4ue rpyObIX OmuOoK

HaBBIKU:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUH;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpaMmme
KOMIICTEHIUIA;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U NPAKTUYECKHE 3aJaHUS I NPOBEACHMS INPOMEKYTOUHOM aTTecTaluyu
oOyuaronuxcsi, He00X0AUMbIE JJIl OLEHKU 3HaHWW, YMEHMH U HABBIKOB U (WIK) OmbITa MPOodhecCuOHATBLHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

Teopetnueckre BOMpOCH Jis TPOBEICHUS TPOMEKYTOUHOM aTTeCTallud 00yJatomuXcst

1. OcHoBHBIE (UBUYECKHE CBOWCTBA KUAKOCTH W rasza. llapamerpsl, ompeessioniie CBOMCTBA
JKUAKocTeN U ra30oB. Cuiibl, JEHCTBYIOLINE HA )KUIAKOCTb.

2. M'uppocraTuyeckoe AaBJI€HUE U €T0 CBOMCTBA.

3. AuddepeHnunanbHble ypaBHEHUS PABHOBECHS YKHUIKOCTH.

4. PaBHOBECHE KUIKOCTH MO AECHCTBUEM CHIIBI TSHKECTH. OCHOBHOE YpaBHEHUE TMIPOCTATUKU. 3aKOH
[Tackaus.

5. IIpe30omeTprueckast BeICOTa. ' HIpoCTaTHUECKUI HAMOP.

6. PaBHoBecue rasza B moJie Cuiibl TskeCTH. OTHOCUTEIbHBIN MMOKOW KUIKOCTH U Ta3a.

7. Cuna naBiieHUs KUIKOCTH Ha TUIOCKHE MOBepXHOCTH. OnpeereHrue KOOpAUHAT IIEHTPA TaBJICHHUS.

8. Cuna naBneHUs >KMJIKOCTU Ha UMIUHIAPUYECKYIO NMOBEpXHOCTh. LleHTp nmaBnenust cumibl. Teno
JTaBJICHUSL.

9. 3akon Apxumena. Teopus miaBanus Tein. [IoHATHE OCTOWYMBOCTH TUIABAIOLIUX TEJl.

10. Buae! nuxenns xuakoctu. [lapameTpsl motoka.

11. Juddepenmanbupie ypaBHEHHsI TBUKEHUS )KUIKOCTH. Y paBHEHUE HEPA3PHIBHOCTH




HECKUMAEMOU KUJKOCTH.

12. VpaBuenune bepHymnu uisi CTPYMKH HEBSI3KOM MKUIKOCTH. J[Ba acrekTa YJe€HOB YpaBHEHUS
bepuymmu. I'paduueckoe mnpencraBieHue ypaBHeHHMs bepHyM Ui HEBS3KOH JKUAKOCTH. YpaBHEHHE
bepnynnu ns ra3os.

13. I'pacduyeckoe npeacraBieHue ypaBHeHus: bepHyiu ams BA3KOH KuIKOCTU. YpaBHeHHE bepHymn
JUIA IIOTOKA BSA3KOH KUIKOCTEM.

14. YpaBHenue bepHynnu a1 peaabHbIX Ta30B.

15. Buasl conporuBieHuit. OCHOBHOE ypaBHEHHUE PABHOMEPHOI'O JIBUKEHUS KUIKOCTH.

16. Pesxumbl nBuskeHus sxujikocteil. Kpurepuii pe;kuMoB IBUKEHUS KUIKOCTH.

17. JlTamuHapHBINA PEXUM IBHXKEHHS. Pacxo/, CKOpOCTh M OTEpU HAIlopa Mpy JaMUHAPHOM PEXKUME.

18. TypOysneHTHBIN pexuM ABMKEHU. Pacxo/, CKOpOCTh M OTEpH HAanopa Mpu TypOyJIEHTHOM PEXHME.

19. Onpenenenue koddpunrenTa ruipaBIMuecKoro TPeHUs 1Mo JIMHE. BUIbI MECTHBIX COMTPOTUBIICHHIA.
Pacuetnbie popmyIbL.

20. McreueHue )XUIKOCTHU U Ta3a 4epe3 MaJloe OTBEPCTUE B TOHKOM cTeHKe. TpaekTopus BeITEKarolen
CTpYH.

21. HcteueHue XKUAKOCTH uyepe3 Oonbline OTBepcTus. lcTedeHue MpU NEPEMEHHOM YPOBHE.
OnopokHeHue cocy10B.

22. Hacaaku. VcTedyeHne *UIKOCTU Yepe3 HACaIKU NP MOCTOSTHHOM Hamope. Bakyym B Hacagkax.
OrmpezeneHue BaKkyyma.

23. JIpwxkenue >xuakoctu mo Tpyoam. Ilpoctoii TpyGompoBon. Pacuetnbie dopmynbl. CroxkHbIE
TpYOOIIPOBOIBL.

24. Pacuer TpyOOIIPOBOJOB C IMOCJIENOBATEIbHBIM M MapajUlebHbIM coeluHeHueM TpyoO. Pacuer
TpyOOIIPOBOJOB C ITYTEBBIM pacxooM. PacueT pa3BeTBIEHHON M KOJBLEBOU CETH.

25. I'mapaBnudeckuil yaap B TpyOoOmpoBoe.

26. Bunpl nBmkeHHs TpyHTOBBIX BoA. OCHOBHOU 3aKk0H (puibTpanmu. Kosddumment dpuiprpanum.

27. Konozer Ha BojjoHenpoHuIIaeMoM rpyHTe. [lornomaromuii u apTe3snaHcKuil KOJIOALbI, BOAOCOOpHAs
rajiepes (apeHa).

28. Tlonsitue o ruapaBIUvYeckoM moao0uu. ['eoMerpuueckoe, KMHEMAaTUYECKOE U JAMHAMUYECKOE
nogoOue. Kpurepuu ruipoIMHaAMHYECKOTO TO100Ms

7.4.2. IlpakTrueckue 3ajaHus 171 IPOBEACHUSI TPOMEXYTOUHOM aTTecTaluy 00yJarommxcs

[TpakTryeckue 3a1aHus Ui IPOBEACHUS MPOMEXYTOUHOM aTTecTali 00yJaroIuXcs pa3MeIIeHbl 110
anpecy: DHOC  Moodle  (Https://moodle.spbgasu.ru/course/view.php?id=600&section=4//  kadenpa
Bopononp30BaHus ¥ 3KOJIOTUU/AUCHUIIINHA MeXaHuKa KUIKOCTH U rasa.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TIpoeKTa) (MIPH HATUIUHN )
KypcoBbie paboThl (IpOEKThI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanueckue MaTtepuaibl, ONpeessionne MpoLeyphl OLIEHUBAaHUS 3HAHUM, YMEHUH, HaBBIKOB U (MJIH)
OTIbITa IPO(ECCUOHATBHOM IEATENbHOCTH, XapaKTepU3YIOIIUeE 3Tanbl (JOPMUPOBAHUS KOMITETEHIIUN

ITpouenypa mpoBeneHUs NPOMEKYTOYHOM AaTTECTalMM M TEKYIIEr0 KOHTPOJI YCIIEBAEMOCTH
peraaMeHTHpyeTcs JOKAJIbHBIM HOPMATHBHBIM aKTOM, OINPEAETSIONIUM MOPSII0K OpraHU3alli U TIPOBEICHUS
TEKYILETro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallui 00yYaroIuXcsl.

[Tpouenypa oneHuBaHUS (QOPMHUPOBAHUS KOMIIETEHUUH MpU TMPOBEACHUU TEKYLIEro KOHTPOJI
IIpUBE/EHA B 11.7.2.

TunoBble KOHTPOJIbHBIE 3a/laHUsl WJIM WHbIE MaTepHalibl TEKYIIET0 KOHTPOJS MpPUBEIEHBI B 11.7.3.

[TpomesxyTouHas arTecTanus Mo AUCHUILINHE TPOBOIUTCS B (hOpMeE SK3aMEHa 3ayeTa.

B sK3aMeHaIMoHHbIN OUIET BKIIFOUEHO JIBa TEOPETUYECKUX BOMPOCA, COOTBETCTBYIOIIUE COJIEPKAHUIO
(bopMHpYEMBIX  KOMIIETEHIIHH. DK3aMeH TMpoBOAUTCS B ycTHOW ¢Qopme. Jlas TOATOTOBKU IO
SK3aMeHAallMOHHOMY Omiety orBoauTcs 30 MUHYT.



7.6. Kputepun onieHnBaHus ChOPMUPOBAHHOCTH KOMITETCHIIMH MPH TTPOBEACHUH MPOMEKYTOYHOM aTTeCTAIIUH

Kputepun
OIICHUBAHUS

YMEHHUS U HABBIKU HE
chopMUpOBaHBI

0a30BbIE CTPYKTYPBI
3HaHUU. Y MEeHUs
(dbparMeHTapHbI 1
HOCSIT
PENPONYKTUBHBIN
Xapakrep.
JleMoHCcTpHpYyeTCs
HU3KUNA YPOBEHb
CaMOCTOSITENIbHOCTH
MIPAKTUYECKOTO
HaBbIKA.

YpoBeHb OCBOCHHS M OIICHKA
Onenka Onenka
«HEYJIOBIICTBOPHUTENb | «yIOBIECTBOPUTENHH [ OLEHKA «XOPOLIO» OrneHka «OTJIIMYHOY
HOY o»
«HE 3a4TEHO» «3a4TEHO»
VYpoBeHb 0CcBOEHUS | YPOBEHb OCBOCHMS | YPOBEHb OCBOCHUS YpoBeHb 0CBOEHUS
KOMIIETEHIIUHU KOMIIETEHIIUHU KOMITIETEHIIUH KOMIIETEHLIUH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTBIN. «BBICOKHI.
Komnerennuun ne Komnerenuun Komnerenuun Komnerenmumn
c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OpMHPOBAHBI.
3Hanus oTcyTcTBYIOT, | CdopmupoBanbl | 3HaAHUS OOIIMPHBEIE, 3HaHus
CUCTEMHBIC. YMEHHUS | apryMEHTHUPOBAHHBIE,

HOCST
PENPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCA K
PEILICHUIO TUTOBBIX

3aJIaHUH.

JemoHcTpUpyeTcs

JIOCTaTOYHBIN
YPOBEHb

YCTOMYUBOT'O
IIPaKTUYECKOTO
HaBBIKA.

CaMOCTOATCIIbHOCTHU

BCECTOPOHHHE. Y MEHUS
YCIIELTHO TPUMEHSIFOTCS
K PELIECHUIO KaK
TUIIOBBIX, TaK U
HECTaHapTHBIX
TBOPYECKHUX 3aJaHUN.
JlemoHCcTpUpyeTcs
BBICOKHI YPOBEHb
CaMOCTOSITEJIBHOCTH,
BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 HaBbIKa




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPaMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATB CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTelbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaa.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuaromuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He moxet BriOpaTh HcnsiThiBaeT bes 3aTpynHenunit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUUECKUE 3HAHUS
BBITIOJTHCHUS 3aJJaHUN.| BBIOOPY METOJUKH CTaHJIapTHYIO JUTSI BBIOOpAa METOUKH
Jomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJTHCHHS 3aJaHHA.
OIUOKH TpH 3aJIaHHi. BBITTOJTHCHUS He nomyckaet omm6ok
BBITIOJIHEHUH 3a7jaHui, | JonyckaeT ommoku 3aJaHuH. IIPY BBITIOJIHEHUN
HapyLIAKIINUEe JOTUKY | TpH BeIMOJHeHUU | Jlomyckaet ommoku 3aJIaHu.
pelIeHus 3a1ay. 3a/laHUi, HAPYILIEHUs | TPHU BBITOJHEHUU CaMOCTOSTEIIEHO
JlenaeT HEKOPPEKTHBIE| JIOTUKHK penieHus 3aJIaHni, HE aHaJIM3UPYyeT
BBIBOJIBI. 3ajad4. HapylIarue pe3yJIbTaThl
BJIaJICHUE He moxxet 060cHOBaTH HcneITEIBaeT JIOTUKY PEIICHUsS] | BBINOJHEHUS 3aaHU.
HaBBEIKAMH aJTOpUTM 3aTPYJHEHHUS C 3a71a4 I'pamoTHO
BBHITIOJTHEHUS 3a/1aHui. | popmynupoBanueM | Jlemaer KOppeKTHBIE [  OOOCHOBBIBACT X0
KOPPEKTHBIX BBIBOJIBI 110 pellIeHus 3a1a4.
BBIBOJIOB. pe3yJibTartam
HcneiTeIBacT peLICHUS 3a/1a4H.
3arpynHeHus pu | OOOCHOBBIBAET X0/
000CHOBaHUH penieHus 3a1a4 6e3
anropuT™Ma 3aTpyHECHUM.
BBITIOJTHEHUS
3aJIaHHil.

OneHka 1o JAMCHMIUIMHE 3aBUCUT OT YPOBHS C(HOPMHUPOBAHHOCTU KOMIIETEHIIMH, 3aKPEIUICHHBIX 32
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIH CpelHee apu(MeTHIecKoe HaXOAUTCS B MHTEpBase
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 1o 3,4.

OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHne TUCIHMILIMHBI (MOYJIs1)
8.1. IlepeueHb OCHOBHOMW U AOMOJIHUTENBHOM JIUTEPATYpPbl, HEOOXOIUMOM /1711 OCBOCHUS TUCUUIIIMHBI (MOYJIs1)

KomngectBo
AK3EMILIIPOB/3IIEKTP
OHHBIH agpec DbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 |Vxun b. B., Menbuaukos 10. @., Unxenepnas ruapasnuka, M.: ACB, 2007 9BbC
JIOMOJHUTEILHAS JUTEPATYPA

1 [Tmprupos A. /1., MexaHnuka xunkocteit u raza (rugpasnuka), CI16., 2007 9bC

5 Jlonuguckuit JI. I'., Mexanuka xuakocTted u raza, M.: I'oc. u3g-Bo TexH.- 9BbC

TeopeT. JIuT., 1957

3 HoBuxosa A.M., MBanenko WN.M., MexaHmka >XHUIKOCTH W Taza: ydeOHOE

nocobue (¢ Bapuantamu 3aganuii), CIIGIACY, 2014 100

4 |Jlammes H. H., T'uapasnuka, M.: Academia, 2007 9bC

1 [Jlanmmes H. H., HoBukoBa A. M., I'mapasnuka, CII6., 2007 9BC




Kykos H. II., MaiinukoBa H. @., ['maporazonunamuka. Yacr 1. I'uapaBnuka, http://www.iprbooksh
2 |Tam6oB: TamOOBCKHII TOCYIapCTBEHHBIH TexHUYeCKHil yHHBepcuteT, DBC OF.) /6 40'75 html
ACB, 2015 ' '
3 HosukoBa A.M., Kynpsasues A.B., UBanenko M.M., Mexanuka >XUAKOCTA U 100
rasza: meroguueckue ykazanus, CIIOIACY, 2014

OO6yuaromuecs u3 yrciia uHBanuA0B 1 juil ¢ OB3 o0ecnieunBaroTCs HeYaTHBIMU U (MIIN ) SIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

8.2. Ilepeuenb pecypcoB MHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT», HeOOXOIUMBIX IS

OCBOCHHS AUCITUTUTHHBI (MOTYJIS)

HaumenoBanue pecypca cetu «IHTepHET»

DIIeKTPOHHBIN ajipec pecypca

MexaHuKa XKUAKOCTU U Ta3a (Kypc JeKIui)

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

Cnucok mureparypsl MunOOpazoBanus. ['mapasiuka (12)
I'mapaBnuka (MeXaHUKa KHIKOCTH U ra3a (18)

“|aliansbooks.ru/index.php?option. ..

«JlaboparopHbie pabOTHI IO THIPABIHKE)

http://www.labrab . ru /spbgasu library,
voenmeh. ru>cgi/irbis 64 r... cgiirbis_64.
exe?...

OnektponHas oubmuoreka MI'MY. Bee aumakTudeckue eauHHUIIbI
110 MEXaHMKE JKUIKOCTH U raza (TuapaBIIMKE)

www. weblib. ru/cgi — bin/news,php

Kommnekt y4eOHO-METOTUIECKOM JIOKY-MCHTAIH 1o
JOTUCLHUIIIINHEC «MCXB.HI/IKa KHUIOKOCTHU U Ir'asa, FI/IIlpO-I/I HHeBMOHpI/I -
Bo». KoHcrekt nekumid.  MeToaMuecKue — yKa3aHHs K
J1a00PaTOPHLIM 3aHATHUSIM

klax, tula. ru>BAKAL...

Mehanik/titlist.html

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3aa-TeabcTBa "Jlans"

https://e.lanbook.com/

DJIEKTPOHHO-O0MOIMoTeuHas cucrema uznarenbersa "FOPAUT"

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

DJ1eKTpOHHO-0MOIHOTEUHas cucTeMa u3aa-renbersa "IPRbooks™

http://www.iprbookshop.ru/

8.3. IlepeueHb coBpeMEHHBIX TPOHECCHOHATBHBIX 0a3 TaHHBIX U MHMOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

Hanmenosanue

DJEKTPOHHBIN agpec pecypca

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
internet-resursy/

bubnuoTteka crareit xxypuana HIT «<ABOK»

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

Enuuplii  37€KTpOHHBIH pecypc y4yeOHO-METOIUYECKOM JMTepaTyphl
www.spbgasu.ru
CIT6TACY Phe
B WACKUM HMHCTUT HAy4YHOM M TEXHUYECKOW HWHpOpManuu
cepoCceHuc CTHTYT ~ HayHHO ¢ eeKo (bopman www2.viniti.ru
(BUHUTH)
Poccuiickast rocyaapcTBeHHasi OMOINOTEKA WWW.Isl.ru
Hayunas 3JIEKTPOHHAs

Hayunas snextponnas 6ubnmoreka eELIBRARY.RU

oubauoreka eLIBRARY.RU

DekTpoHHO-0MbIMoTeunas crcreMa usgarenscrsa ' IPRbooks"

http://www.iprbookshop.ru/

DIIeKTPOHHO-O0uOIMoTeuHas cucrema n3aarenbersa "FOPAUT"

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

OnexTpoHHas 6ubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTPOHHO-O0MOIMOoTEe HAas cucTeMa n3aarenbersa "Jlans"

https://e.lanbook.com/

Cucrema aucranironsoro ooyuenus CIT6I'ACY Moodle

https://moodle.spbgasu.ru/

HNHTepHeT-TpeHaXephl B chepe 00pa3oBaHus

http://www.i-exam. ru

JlabopaTopHbie pabOTHI 1O THAPABIUKE

http://www.labrab . ru /spbgasu




8.4. Ilepeuenp WH(GOPMAIMOHHBIX TEXHOJIOTHH, HCHOJB3YEMBIX NPU OCYIIECTBICHHH OO0pa30BaTEILHOTIO
mpouecca IO JUCHUUIUIMHE, BKJIOYas MEpedyeHb JIMIIEH3MOHHOTO M CBOOOJHO pPAaCIpOCTPaHSIEMOro
MPOrPaMMHOTO 0OecreueHus

Crioco6 pacnpocTpaHeHus
HaunmenoBanue (JTMIIEH3UOHHOE WIH  CBOOOHO
pacrnpocTpaHsieMoe)

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammHbIe
npoayKThl Maiikpocodr, qoroop Ne
Microsoft Windows 10 Pro 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpetin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

HoroBop Ne 132009689201 ot
18.12.2020r IIporpammHbIe
npoaykTel Maiikpocodt, goroBop Ne
Microsoft Office 2016 1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

ITucHEMO O BO3MOKHOCTH O€CILUIATHOMN
3arpy3Ku 00pa3zoBaTeIbHBIX
Autodesk 3Ds Max Design 2019/2020 JMIEH3UH  MOJHODYHKITHOHATIBHBIX
BEPCHIl IMPOrPaMMHBIX IPOJYKTOB
Autodesk or 15.05.2012

ITrcbMO 0 BO3MOKHOCTH O€CIIaTHOM
3arpy3Ku 00pa3zoBaTeIbHBIX
Autodesk AutoCAD 2019/2020 JMIICH3UH  MOJIHO(YHKIIMOHATBHBIX
BEpCUU TIPOTrPAMMHBIX TPOTYKTOB
Autodesk or 15.05.2012

ITrcbMO 0 BO3MOKHOCTH O€CIIaTHOH
3arpy3Ku 00pa3zoBaTeIbHBIX
Autodesk Revit 2019/2020 JMIICH3UH  MOJIHO(YHKITMOHAIBHBIX
BEpCUU TPOrPAMMHBIX TPOTYKTOB
Autodesk or 15.05.2012

ANsys cyOmUIIEH3UOHHBIN JOTOBOP
Ne1976-110/2017-C3P0O oT
16.10.2017 ¢ 3A0 "KAADEM Cu-
A-Dc¢" 0eccpOUYHBIN

AnNsys

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHEe TUCITUTUTMHBI
Caenernst 00 OCHAIIEHHOCTH YY€OHBIX ayAUTOPUN U TTOMEIICHUH JJISI CAMOCTOSITENHHON paboThI

HaumenoBanue yueOHBIX ayauTopuil u moMerienuii|  OcHaleHHOCTh 000PY/I0BaHUEM U TEXHUUYECKUMHU
JUISL CAMOCTOSITEJIbHOM pabOoThI cpelcTBaMu OOyueHus




50. ITomereHust 1J1si CaMOCTOSTEIIbHON PaboThI

[Tomerienue 11t CaMOCTOSATENBHOM PaOOTHI (UUTATBHBIN
3an oubnmoteku, aya. 217): [IK-23 mr., B T.4. 1 mt.- [1K
mist gur ¢ OB3  (cucreMHBIM  OJIOK, MOHUTOP,
KJIaBUATypa, MbIIb) C TMOAKIIOYEHHEM K CETH
«MaTepHeT» u obecrieueHueM JOCTyNa B 3JIEKTPOHHYIO
nHpopmanmonHo-06pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

YyeOHass aymuTopus I TPOBEIACHHS  3aHATHHA
JEKIIMOHHOTO  THUMA, KOMIUIEKT MYJIbTHUMEIUHHOTO
000pyaOBaHUs [IEPCOHAILHBIA KOMIIBIOTE
50. VYueOHble ayOUTOPUH IS TPOBEACHHUS PyA N (mep P,
s MYJIbTUMEIMHHBIA  MTPOCKTOP, IKPaH, ayJAHO-CUCTEMA),
JIEKI[MOHHBIX 3aHATHH "
JOCKa,  JKpaH, KOMIUIEKT  y4yeOHOW  mebenw,
noakatoueHue kK kommbrorepHoit cetm CIIGIACY,
BBIX0J B MHTEpHET
50. VYwuebuple aymutopuu i npoBeacHwus |Komruiekt MYJIbTUMEIHHHOTO obopynoBaHus
MPaKTUYECKHUX 3aHATHH, KypCOBOTO|(TIepCOHANBbHBIH KOMITBIOTED, MYJIbTUMEIUITHBIN

IPOEKTUPOBaHUS (BBIOJIHEHUSI KYpPCOBBIX padoT),
IPYNIIOBBIX W HWHAWBUAYAIBHBIX KOHCYJbTALUH,
TEKYIEro KOHTPOJIS U IPOMEKYTOUHON aTTecTalluu

IPOEKTOP, IKPaH, ayAHO-CUCTEMA), NOCKA, KOMILIEKT
yueOHOIl MeOenu, MOJKIYEeHNEe K KOMIIBIOTEPHOU CeTH
CIIOI'ACY, Bbixon B MHTEpHET

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs crieuanbHbIE YCIOBUS JUIs IOJTy4eHUs] 00pa3oBaHUs B
COOTBETCTBUM C TPEOOBAHUSIMH HOPMATHBHO-TIPABOBBIX JIOKYMEHTOB.
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