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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl TerIOTeXHUYECKUX U YHEPTETHUECKUX CHCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYSCKUX U SHEPTETHUCCKUX CUCTEM

[Iporokonm ot 20 . Ne
3aB. kadenpoii E.I'. Hemmopenko

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM roj1y Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

[Iporokon ot 20 . Ne

3aB. kadenpoit ET. ITGHIHOpCHKO

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.I'. Hemmnopenko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceaHuu Kageapbl TermoTeXHUYECKUX U YJHEPTETHYECKUX CUCTEM

[Iporokom ot 20 . Ne

3aB. xadenpoit ET. I‘TGIHHOpCHKO




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu ocBoeHUs AMCUUILIMHBL «['MaporazoanHaMuKa» SIBISIOTCS pa3BUTHE Y
oOyyarolmuxcsi JIMYHOCTHBIX KauecTB, a Takke (opMupoBaHue MpodeccrnoHalbHbIX
KOMITETeHIIMH B cooTBeTcTBUM ¢ TpeboBaHusiMu PI'OC BO mo HampaBlIeHHIO TOJATOTOBKH
20.03.01 «TexnochepHas 6€301aCHOCTHY.

3amau AUCHUUIIIMHBI — YCBOCHHUE O0YYarOIIMMUCS OCHOBHBIX Pa3fesioB TUCIUILIMHBI,
MIPOEKTUPOBAHKUE, KOHCTPYUPOBAHHME M OKCIUTyaTalusi TEXHUYECKHX CPEJICTB, CBSI3aHHBIX C
JIBUKEHHEM SKUIKOCTEH W Tra3oB IO TpyOONpoBOJaM U KaHajaM DJHEPreTUYeCKOro Hu
TEIJIOTEXHUYECKOTO 000pyI0BaHUS.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctumummaa ['maporazogHaMuKa BXOIUT B 9acTh Y4eOHOTo IwiaHa (HOpMHPYEMYIO
y4acTHUKaMH 00pa30BaTeIIbHBIX OTHOIICHUI 00pa30BaTEIIbHON MPOTPaMMBL.

Jis  w3ydeHWsS  JAMCHMIUIMHBI ~ HEOOXOMUMBI  3HaHWS  (YMEHUS,  BIIAJICHUSN),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

Marematuka

®dusuka

NudopmaTtuka

3uanus (yMEHUs, BJIQJICHNUS), IOJTYICHHBIC IPU U3yUCHUU JTAHHOUN JTUCITUTUTHBI
OyayT HEOOXOIUMBI JJIsT U3YICHUS TUCITUILIAH/TIPAKTHK:

DKOJIOTHUSI TPOMBIIIUIEHHBIX PETHOHOB

DKoJjorudeckue mpooaeMpl IPOMBIIUICHHBIX 30H

Tennodusuxa

[TepepaboTka U yTHIH3AIUS OTXOJIOB IPOW3BOJICTBA

VYuebHas - Hay4yHO-HCCIIeIOBATENbCKast paboTa

[Tpou3BoaCTBEHHAs - MPAKTHKA MO MOTYyYEHHUIO MpodeccCHoHaNbHBIX YMEHHUH U OMbITa
npodeccnoHaNbHOMN eI TENbHOCTH

3 Kommnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4eHus

B pesyabrare OCBOEHMS ~ JUCHMIUIMHBI  (MOJYJIs) «['maporazoarHaMUKa»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO,}I HHAUKaTopa HH}II/IK&TOp JOCTHXKEHUS KOMIICTCHIIN

YK-1 CriocoGeH ocyiecTBIsATh HOUCK, KpUTHYECKHUH aHaIu3 U CUHTE3 MH()OpMAINH, TPUMEHSTh
CHUCTEMHBIN MOJAXOA JUIsl pEIIEHUs] TOCTABJIEHHBIX 3a1a4

VK-1.1 AHanu3upyer  3ajady, BbIgenss ee  0a30Bble  COCTaBIISIOIIME,
paccMaTpuBaeT M NpeUIaracT  BO3MOXKHBIE  BApUAHTBl  PEILIEHUS
IIOCTABJIEHHOW 3a/1a4M, OLICHUBAsI UX JTOCTOMHCTBA U HEJIOCTATKU

YK-1.2 Ornpenensier, UHTEPIPETHPYET U PaHKUPYyeT HHGOpMAIHIo, TpeOyemMyro
JUTSL PEIISHUS TTOCTABJICHHOM 3aJ]aud; OCYIIECTBISET MOWCK MH()OpMAINN
10 Pa3JIUIHBIM THITAM 3aITPOCOB

YK-1.3 [Ipu  ob6paboTke wuHPOpMaLMU  OTIAMYAET (akThl OT MHEHHUH,
MHTEpIpeTalni, OLEHOK, (POPMUPYET COOCTBEHHbIE MHEHHS U CYXKICHHUA,
apryMEHTHPYET CBOHM BBIBOJIBI M TOUKY 3pPEHUS

I1K-3 Cnocoben onpeaensiTh HOpMaTUBHBIE YPOBHU JONYCTHUMBIX HETaTUBHBIX BO3/EHCTBUI Ha
YeJIOBEKAa U OKPYXKAIOLIYIO Cpely; MPOBOAMTH M3MEPEHUs YPOBHEH OIACHOCTEH B Cpene
obutaHus, 0OpaOaThHIBaTh NOJYYEHHBIE pE3YIbTAaThl, COCTABIATH MPOTHO3BI BO3MOXKHOTO
pa3BUTUSL CUTyallud; aHAJIM3UPOBAThb MEXAaHU3Mbl BO3JEHCTBHMS OIACHOCTEM HA 4YEJIOBEKA,
OTIPEIENIATh XapaKTep B3aUMOICHCTBHSI OPraHN3Ma YEJIOBEKA C OTIACHOCTSIMH Cpeibl OOUTaHUS C
YUYETOM crieU(UKN MEXaHU3Ma TOKCHYECKOTO JICUCTBUS BPEAHbIX BEILECTB,




SHEPreTUYECKOr0 BO3JACHCTBHS M KOMOMHHMPOBAHHOTO JEHCTBHS BpEOHBIX (PAKTOPOB;
OIPEJEIIATh ONACHBIC, YPE3BBIYAWHO OIIACHBIE 30HbI, 30HbI IPUEMIIEMOT0 PUCKa

[1K-3.1 OcymiecTBisieT MOHUTOPUHT (PYHKLIIMOHUPOBAHUS CHCTEM OOecreueHus u
YOPaBJICHUS  OXPAaHOW  OKpYXKalollel  Cpellbl, OXpaHOW  Tpy[a,
0€30MacCHOCTHIO B YPE3BhIUANHBIX CUTYAIHIX

I1K-3.2 [IpoBogutr  mnaHMpOBaHWE U JOKYMEHTAJIBHOE  CONPOBOXKIECHUE
JEATEIbHOCTH 110  COOJIONEHHI0O MM  JIOCTIDKEHHIO  TpeOOBaHMM
HOPMATHBHBIX aKTOB B cepe OXpaHbl OKPYKAIOLIEH Cpeibl, OXpaHbl TPYAA,
0€3011aCHOCTH B YPE3BbIYAITHBIX CUTYaIUIX

I1K-3.3 Crioco6eH oCyIIeCTBIATh KOHTPOJIb COACP)KaHUS B UCIIPABHOM COCTOSIHUHU
CHCTEM M CPEJCTB 3alUThl OKPYKAIOIIEH Cpelbl, pA00OYUX MECT, CHCTEM U
CPEJICTB 3aIUTHI IPH YPE3BbIUAHBIX cUTyanusX. CIlocoOeH OCYIECTBIATh
KOHTPOJIb BBITIOJIHCHHS 3aIUIAHUPOBAHHBIX MEPOINPHUITUI 1O OXpaHe
OKpY)Xarolel cpenpl, OXpaHe Tpynaa, obecreueHHIo OEe30IacHOCTH B
Ype3BBIYANHBIX CHTYAIMSIX Ha O0BEKTE

[IK-4 CriocoOeH OpUEHTHpPOBATHCS B OCHOBHBIX IMPOOJIEMax TEXHOCHEPHOH Oe301MacHOCTH;
MPUHUMATh y4acTHE B HAyYHO-HCCIIEIOBATEILCKUX pa3paboTKax Mo MPOQIII0 MOATOTOBKH:
CUCTCMATHU3UPOBATH I/IH(bOpMaIII/IIO II0 TEMC I/ICCJICIIOBaHI/IfI, IIPpUHHUMATL y4aCTUC B
HKCIEPUMEHTaX, 00padaThiBaTh MOJTYYECHHBIC NaHHBIC; peIlaTh 3aaadd Mpo(ecCHOHANTBHOM
JESITEIbBHOCTH B COCTaBE HAY4YHO-HCCIIEOBATEIbCKOIO KOJUIEKTHUBA; HCIOJIb30BATh 3aKOHBI U
MCTOABI MaTCMAaTUKH, CCTCCTBCHHLIX, T'YMAHUTAPHBIX U 3KOHOMHUYCCKHUX HAYK IpPpU PCIICHHUU
HpO(beCCI/IOHaJIBHLIX 3aaa4; MNPHUMCHATH Ha IPAKTHKEC HABBIKW IPOBCACHHUA HW OIMCAHUA
HCCHG[{OB&HHﬁ, B TOM YHUCJIC SKCIICPHUMCHTAJIbHBIX

[K-4.1 B cocraBe Hay4HO-HCCIIEA0BATENBCKOTO KOJUIEKTUBA TPUHUMAET y4aCTHE B
pa3paboTKe U IKOJIOro-3KOHOMUYECKOM OOOCHOBAaHUU IUIAHOB BHEJIPEHMUS
HOBOM TNPHUPOJOOXPAHHOM TEXHUKHM M TEXHOJOTHM, 3KOHOMHYECKOM
PEryJIMpOBAHUY PUPOJOOXPAHHOM AESATEIBHOCTH OpPraHu3aluu

I1K-4.2 B cocTtaBe Hay4YHO-UCCIIEI0BATEIBCKOIO KOJUIEKTUBA IPUHUMAET y4acTHe B
pa3paboTke MEpONpHUIATUN MO CHUKEHHIO MOXKapHBIX U JPYTUX PHCKOB
YpE3BbIYANHBIX CUTYALIUI

IK-4.3 B cocraBe Hay4HO-HCCIIEA0BATENBCKOTO KOJUIEKTUBA TPUHUMAET y4aCTHE B
OIICHKE pe3yJAbTaTUBHOCTU H I(P(HEKTUBHOCTH CHUCTEMBI YIPABICHUS
OXpaHOU TpyAa




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO0mias Tpy1I0EMKOCTh AUCIUIUIMHBI COCTaBIsAET 3 3adeTHbIX eauHull 108 akan

HHUCJIIC:

— KOHTaKTHast pabota — 8,7 akaJl. 4acoB:
— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;
— caMmocTosITenbHas pabota — 95,4 akaj. 4acos;

. 9aCOB, B TOM

— B (popMe npakTudeckoil moaroroBku — 0 akaj. vac;
— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yac
@dopma aTrTecTaluy - 3a4eT
AynuropHas g 8
KOHTaKTHas paboTa E z ®dopma TeKyIero
Pasnen/ Tema o (B akaj. Jacax) ESS Bun KOHTPOJIS Ko
& 5 S | caMocTosTeTBHO YCIeBaEMOCTH U
JIACITATIINHEL N [~ . KOMIIETEHIIMH
o & paboThI MPOMEKYTOIHON
§) mpakr. | 8
Tlex J1a0. paKT. | =g aTTecTalluu
’ 3aH. 3aH. O &
1. OCHOBHBIE MOJIOKEHUS
CTaTHUKHU THAPOTa30AMHAMHUKH
IIpopaboTka Hannuune
1.1 BBoaHbBIE CBEICHHUS.
A A JICKIIMOHHOTO KOHCIIEKTOB
OcHOBHBIE (hU3HUECKHE 045 0,45/0, 10 MaTeDHaLa: eKwil: c1aa VK-1.1, TIK-
CBOMCTBA JKUJKOCTEH 1 ' 451 P ’ APH; CFL 3.1, IIK-4.1
ra30B pelieHue 3a/1a4. MPAKTUYECKUX
Ipunoxenue 1. 3a7a4.
IIpopaboTka Hannune
1.2 OO61iye 3aKOHBI U 035/0 JIEKIITMOHHOTO KOHCIIEKTOB VK-1.1. VK-
YpaBHEHUS CTAaTUKU 3 |035 3 ST "l 10 Marepuana; JIeKLUi; crada 1 2’
JKHJIKOCTEN M Ta30B pelieHue 3a1a4. MPAKTUYECKUX '
Ipunoxenue 1. 3a7a4.
IIpopaboTka Hanuuue
. JICKIIMOHHOTO KOHCIIEKTOB
1.3 AGcomoTHLIi B 0,25 0,25 5 MaLTIe najna; JISKIIMi; cnada YK-1.1, VK-
OTHOCHTEJIBHBIN MOKOM ! ! P ’ LIHH; C2L 1.2, VK-1.3
peleHue 3a/1a4. MPAKTHIECKUX
Ipunoxenue 1. 3a7a4.
1,05/0,
HWroro no pazaeny 1,05 P 25
2. OCHOBHEIE TTOJOKEHUS
KHHECMAaTHUKHN FI/UlpOFa?,O}II/IHaMI/IKI/I
RN ie— IIpopaboTka Hanuuue
) i . JIEKIIMOHHOTO KOHCIIEKTOB
KUHEMATUKU XUIKOCTEH U . TIK-3.2, TIK-
308, MeTolbl OLHCAHIS 0,35 0,35 10 MaTepHana; JISKIIMI; cmada 33
) A . pelIeHue 3a1a4. MPaKTHYCCKHX '
JBYDKEHMS )KHUIKOCTEN Tprosenme | sanaq
3 . .
2.2 Crpyiinas IIpopaboTka Hanunune
py! pop
THIpaBIMYECKast MOJICITh 025/0 JIEKIIMOHHOTO KOHCIIEKTOB VK-1.1. TIK-
MOTOKA. YpaBHEHUE 0,25 : ! 5 Marepuana; JIEKILIUH;, coada 2
' 251 ’ ’ 4.2, T1IK-4.3
CIJIOIIHOCTH pelienue 3amad. MPAKTHIECKUX >
HEpPa3PBIBHOCTHU TIpunoxenue 1 3aja4.
pasp p
0,6/0,2
HWroro no pazaeny 0,6 su 15

3. OCHOBHBIE TIOJIOKECHHUS




AWMHAMHWKHU B THAPOra3oJuHaAMHUKE

3.1 OBie 3aKOHBI 1 ITpopaboTka Hanuune
) ABHEHHS THHAMUKI 0.5/02 JIEKIILOHHOTO KOHCIIEKTOB
151 KOCTeﬁi 308 0,5 ! SI/I, 7 MaTepuana, JIEKIIMH; caaya I1K-3.2
A ’ pelieHue 3a1a4. MPAKTHIECKUX
Vpasuenne bepaymin Mprioxene | sazad
3.2 Moxobite IMpopaboTka Hamiane
’ JICKIIMOHHOTO KOHCIIEKTOB
THIPOMEXaHUYECKHUX ! . .. IK-3.2, IIK-
POIECCOB. PEKIMBL 0,35 0,35 8,4 Marepuana; JIeKLHIf; cada 33
p : . pelIeHue 3aaa4. MIPAKTHYECKUX '
JBIDKEHUS )KUAKOCTEH Tpuosenue | sanad
ITpopaboTka Hannuune
3.3 ConpoTtuBneHue mpu JIEKIINOHHOTO KOHCIIEKTOB MK-4.1. TIK-
TEYEHUU KUIKOCTH B 0,35 0,35 10 MaTepuara, JIEKIIMI; clada 4 HIZ 43
Tpybax. JIuHeiHbIe OTEPU peuieHue 3agad. MPaKTHYECKUX - '
ITpunoxenue 1. 3a1au4.
[IpopaboTka Hannuune
JIEKIUOHHOTO KOHCIIEKTOB
3.4 MectHbie N IK-3.1, TIK-
compoTHBrenms. Kapurams 0,35 0,35 10 MaTepuara, JIEKIIMI; clada 3 2’
p ) H petienne 3agaq. MPAKTHIECKUX '
ITpunoxenue 1. 3a1ad.
[IpopaboTka Hannuune
3.5 Pac4eTsl IBIDKCHUSI 0.45/0 JIEKIIUOHHOTO KOHCIICKTOB VK-1.1. VK-
JKUJIKOCTH M Ta3a B TpyOax u 0,45 ’1 ST "I 10 MaTepuarna, JICKIMH; cada 1 2’
KaHaJlax penreHue 3a1ad. MPAKTHIECKUX '
[punoxenwue 1. 3amad.
Wroro no pazneny 2 2/0,41 | 45,4
4. Vlcreuenue XUIKOCTEN U ra30B
U3 COMeJl M HAcaJoK
4.1 UcTedenue XuaKoCcTu ITpopaborka Hamune
) JIEKIIUOHHOTO KOHCIIEKTOB
yepe3 oTBepcTHe. Bupl 035 0,35/0, 10 Ma];e asta: HeKUMi: cnaua VK-1.1, VK-
Haca/loK ¥ UX IPUMEHEHHE. ' 151 GLLICHI?G: s ;q o aI;I(TI/I‘,ICfKI/IX 1.2, TIK-4.1
TI'unpaBnuueckuit yaa; p st P
AP yAap [punoxenue 1 3a1a4
0,35/0,
HWroro no pazaeny 0,35 10
151
HWroro 3a cemectp 4 4/1,611 | 95,4 3au€r
Hroro no aucuuruinie 4 4/1,611 | 95,4 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jist perieHust IpeayCMOTPEHHBIX BUAOB YU€OHOM paOOThI MPU U3YUYSCHUH JUCIUTUINHBI
«'uaporazogHaMuKa» B KadecTBE O0Opa3oBATENbHBIX TEXHOJOTMHA HCHOIB3YIOTCS Kak
TPaJAULIMOHHBIE, TAK U MOAYJIbHO-KOMIIETECHTHOCTHBIEC TEXHOJIOTHH.

LlenssMu 00pa3zoBaTeIbHBIX U HHPOPMAIMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

- aKTUBU3UPOBAHUE MBILUIEHNS 00y4atolnXCsl;

- hopMHUpOBaHME UHTEpPECA K U3y4aeMOMY MaTepHuay;

- pa3BUTHE UHTEJIEKTA U TBOPUECKUX CIIOCOOHOCTEH 00Yy4aroLIIXCsl.

JlexuMOHHBIA MaTepuan 3aKpeIusieTCs Ha IPAKTUYECKUX 3aHATUAX. g pa3sBuUTHA U
COBEPIICHCTBOBAHHUSI KOMMYHUKATHBHBIX CHOCOOHOCTEH CTYICHTOB IMPAKTHUECKUE 3aHATHUS
OpPraHU3ylOTCSs B BHUJAE JUCKYCCHUH, aHalM3a peaJbHBIX MNPOOJEMHBIX CUTyalluid U
MEXIUCIUIUTMHAPHBIX CBA3CH M3 Pa3NUYHBIX O0NacTel B KOHTEKCTE pelaeMol 3ajgauu.
[lepenaua HEOOXOIUMBIX TEOPETHUYECKUX 3HAHUN U (HOPMUPOBAHHE MPEICTABICHUNA MO KYpCY
IIPOUCXOJUT C NMPUMEHEHUEM MYJIbTUMEIAUITHOrO oOopynoBaHus. Ha 3aHsATHSAX BHenpsioTCs
Takue HMH(POPMAIMOHHBIE TEXHOJOTHH, KaK MCIIOJb30BaHUE 3JICKTPOHHBIX H3JaHUN (UTEHUE
JEKIUH C HMCHOJIB30BAHUEM CIAal-TIpe3eHTalUi, 3JIEKTPOHHOIO Kypca JIEKIUH, rpaduiecKux
O00BEKTOB, BHUAEO- aynuo- MaTepuanoB (uepe3 MWurepHer). CamocrostenbHas paboTta
CTUMYJIUPYET CTYAEHTOB K CAMOCTOSITEIbHON MpopabOTKe TEM B
npolecce HamucaHus pedeparoB, MOATOTOBKM K JUCKYCCHSIM, K KOHTPOJbHBIM paboTam U
TECTUPOBAHUIO.  OTallbl  I03HABATEIBHOM  JEATEIBHOCTH  CTYACHTOB  IIPEIIOJIAraroT
MI0CJIe/I0BATENbHO MMOCTAHOBKY MHTEpECYIOUIeH MX MpPOOJeMbl, BBIABHKCHHE TMIIOTE3 IIPU €€
PELIECHNN, BEIPAXEHUE PELICHNS THUIIOTE3bl HAYYHBIM S3bIKOM, a TAKXKE peajau3alus NpoayKTa B
BUuJe IyOJMYHOrO  BBICTYIUIEHHUS, JOKJIaAga WiIM  mpe3eHTauuud.  KoppekTupoBku
00pa3oBaTeNBHOIO Tpolecca MPOXOASAT C HUCMHOJb30BAHMEM OOpaTHOM CBSI3U  MEXKAY
mpernojiaBaTesieM M OOydYaloOUIMMUCA Ha KOHCYNbTallMAX, a TakXke TMpH TEKyIleM U
IIPOMEKYTOUHOM KOHTPOIJIE.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIeYeHHe CAaMOCTOATEIbHOM padoThl 00y4Yal0IMXCs

[IpencraBieHo B npuiioxeHuu 1.

7 OueHo4YHbIE CpeCTBA JAJIA NMPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAlMU
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe TUCHMILTUHBI

a) OcHoBHas JMTEpaTypa:

1. Kynunos, A. A. I'maporazoannamuka : yaeoHoe nmocooue / A.A. KynnHoB. —
Mocksa : UTHOPA-M, 2023. — 336 c. — (Bricmiee oOpa3oBanue: bakanaspuar). - ISBN 978
-5-16-010326-6. - Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1876254

2. Kununa, M. C. I'maporazoaunaamuka : yaeonoe nocodue / M.C. Kununa, 1. /1.
Jemvoukna. — Mocksa : UH®OPA-M, 2021. — 50 ¢. — (Bricimee obpazoBanue: bakanaBpuar). -
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTMHBI BKITIOYACT:

VY4eOHbIe ayIMTOPHH ISl TIPOBEIICHHSI 3aHATUH JICKITAOHHOTO THIIA:

- MyJBTUMEUIHBIC CPEICTBA XPAaHCHHS, TIEPEAayl U IPECTaBICHNUS HHPOPMAIIUH.

VY4eOHbIE ayIWTOPUW JUIS TIPOBEICHHS TMPAKTUYECKUX 3aHSATHHA, TPYNIOBBIX U
WH/IMBUTyTbHBIX KOHCYJITAIIMNA, TEKYIIIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTeCTAlUu:

- I0CKa, MeJI, MyJIbTUMEIUIHBII POEKTOP, SKPaH.

Y4eOHbIe ayIUTOPHH ISl CAMOCTOSITEIILHON paOOThI 00yYarOIIUXCS:

- mepcoHalbHbIe KommbioTepbl ¢ makerom MS Office, Boixomom B HHTepHeT u ¢
JTOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEIly YHUBEPCHTETA.

[Tomenienne Ui XpaHeHHS W NPO(PHUIAKTHYECKOTO OOCIY>KUBAaHHUS —Yy4eOHOTO
000pyIOBaHUS:

- CTEJUIaXH, CEHUPBI I XpaHEHHsI Y4eOHOTO 000pYI0OBaHHS, HHCTPYMEHTBI JUIsl PEMOHTA
1abopaTopHOro 000pyI0BaHUS.



6 YueOHO-MeTOoN1YeCcKOe o0ecTieYeHrne CAMOCTOATEILHOH PadoThI 00y4arouXcst

CamocrosiTenbHass paboTa CTUMYJIHPYeT CTYAEHTOB K IIPOpPabOTKE TeM B IIpoIecce
HOJArOTOBKH K IPAKTUYECKUM 3aHATHAM U OCYLECTBIISACTCS:

® BO BpEMs ayJUTOPHBIX MPAKTUYECKUX 3aHATHUH,

® 1107 KOHTpOJEeM InpemnojaBaTenss B (opMe IJIAaHOBBIX KOHCYJIbTallMi, TBOPYECKUX
KOHTAKTOB.

OneHouHbIe CpencTBa Uil TEKYIIErO KOHTPOJI YCIEBAEMOCTH, IPOMEXKYTOUHOM
aTTeCTallUuy 110 UTOraM YCBOEHHUS AMCLUIUIMHBI BKIKOYAOT B CE0s:

e [IepeueHb BOIMPOCOB K IPOMEKYTOUHOMY KOHTPOJIIO;

® TECTOBBIC 3aJIaHMS;

e [iepeueHb BOIPOCOB JISl TOATOTOBKHU K 3a4ETYy.

6.1. IlepeyeHb BONPOCOB K NPOMEXKYTOYHOMY KOHTPOJI MO JAUCHMILUIUHE
«'uaporazoguHaMmuKa»

Paznen 1
Tema 1:
Kakue ocHOBHBIE MTOCTYIATHI THIPOTA30IMHAMUKN BaM U3BECTHBI?
Yto moHUMAaETCs MO CIOBaM «GKHAKOCTb» B I'TJ1?
Y10 noHUMAaeTCs MO, IJIOTHOCTBIO YKUIKOCTEH U ra30B?
UTto Takoe TeMIiepaTypHOE paACIIUPEHUE KUAKOCTEN U ra30B?
Uto Takoe 00bEMHOE CXKATHE KMIKOCTEH U ra30B?
Y10 moHMMaeTCs MO/ BA3KOCTHIO JKHUJIKOCTEH B Ta30B?
Kaxkue BUIBI BA3KOCTH BaM M3BECTHBI?
Kak n3mensiercs BI3KOCTb KUIKOCTEN U Ta30B OT TEMIIEPATypbl?

Tema 2:

Uto nmoHmuMaeTcs 1o MOBEpXHOCTHBIM HATSKEHUEM KUJKOCTH?

B kakux equHuIax uzMepsercs kodhGUIreHT TOBEpPXHOCTHOTO HATSKESHUS?

Kaxue cuibl 1eiCTBYIOT B KHUAKOCTAX?

Urto noHrMaeM MoJ UaeaabHOM (HEBS3KOM) KUIKOCTHIO?

Kaxk u3mensiercs: qaBiaeHue XUAKOCTH MPU BO3PACTAHUU €€ TITyOUHBI?

[To kakOMy 3aKOHY ITPOMCXOJAUT U3MEHEHUE JIaBJIICHUS Fa30B C YBEIUYEHUEM BBICOTHI IIPU
M30TEPMUYECKOM Tpoiiecce?

UTo0 moHMMaeM Mo NOBEPXHOCTHIO YPOBHS?

B uem 3akmiouaercss (PU3MYECKUUA CMBICT MBbE30OMETPUUECKOTO U TE€OMETPUUECKOTO
naBieHUs?

Uto nmoHuMaeTcs 1o rupOCTaTUYECKU HAIOpom?

Tema 3:

Uro moHMMaeM Moj aOCONIOTHBIM M OTHOCHTEIHHBIM MOKOEM (PaBHOBECHEM) MKUAKUX
cpen?

Uro mpezacTaBisieT coOOW JIMHUS PABHOTO JAaBIECHUS MPU BPALIEHUH KUIAKOCTU B COCYE
OTHOCHTEIIBFHO CBOCH ocH?

Kaxk onpenenuTs naBieHue B )KUJIKOCTH MIPU BPAIIEHUH €€ B COCYJI€ OTHOCUTEIBHO CBOEH
ocu?

OT 4ero 3aBUCHUT JIaBJICHUE HA MJIOCKUE TOBEPXHOCTHU?

Pa3zgen 2
Tema 1:
B ueM oTinune onucanus JBUKEHUS KUIKOCTU MeTooM Jlarpanxka u Dinepa?



Kakue Moaenu OBHKEHUS KUIKOCTH BaM U3BECTHEI?

Yo moHHMaeM II0J JIUHUEN TOKa?

Uto noHuMaeM 1o cTpyiukon Toka?

Kakoe ocHOBHOE CBOMCTBO JIMHUU TOKa?

Kakoe ocHOBHOE CBOWCTBO TpyOKH TOKa?

UTo 03HAUYaET CTAIMOHAPHBIN PEKHUM JIBHIKCHHS KUJIKOCTH?

UTo noHuMaeM 1moj OJJHOMEPHBIM U ABYMEPHBIM JBUKEHUEM UJI€ATbHOM KUJIKOCTU?

Tema 2:

Kak 3anmceiBaeTcsi ypaBHEHHE CILTONIHOCTH B qudpepennnansaoi hopme?
Urto noHnMaeTcs moJ; 00bEMHBIM M MAaCCOBBIM PACXOJ0M KHJIKOCTH?

Kak 3anmcats ypaBHEHHE pacxo/ia B MH)KEHEPHOW TPAKTOBKE?

Pa3zgen 3
Tema 1:
Kak 3anucats nuddepennmanbHoe ypaBHEHNUE ABHKCHUS KUAKOCTH?
Kakue ocHOoBHBIE cocTaBisitomue ypasHeHus: bepuymnu?
@u3HUECKUil CMBICI COCTABIISIIOIIUX YpaBHEeHUs beprymm?
Uto nmoHuMaeTcs 1moj reoMeTprUIecKo TpaKTOBKOM ypaBHeHust bepuysm?
B kakux gopmax MOKHO 3anucarh ypaBHeHue bepHymn?

Tema 2:

UTo moHMMAaETCs O] TEOpPHEH MOT00US THAPOIMHAMUICCKUX MTPOILIECCOB?

HazoBute 1Be TeopeMbl moao0usl.

Kakue ocHOBHBIC KpUTEpUU (YMCIIa) IOI0OUS BaM U3BECTHBI?

Kaxkos ¢usnyeckuii cMmbicn kputepueB Re, Fr, Eu?

Kpurepnaneueie ypaBuenus B I'T' /] u ux npumenenue

Kaxue BUIIbI NIBY>KEHHUSI )KUIKOCTU U3BECTHBI?

KaxoB ¢usnueckuii cmpici yncia nogodus PeitHonbaca?

UTto moHUMaeTCs Mo KpUTUUECKUM unciioM PeliHonbica?

KaxoBo 3Hauenue kpurepus PeliHonbaca s pa3InyHbIX PEKUMOB JIBUKEHUS HKUJKOCTH
B KpYIJION IWJIMHAPUYECKOH TpyoOe?

Tema 3:

Kak omnpenennts ko3(pGUUIMEHT TUAPABINYECKOIO COMNPOTUBIEHUS B Pa3IUYHbBIX
00J1aCTAX JBMDKYILLETOCs MOTOKA )KUJKOCTHU?

OT KakuX MapamMeTpoB 3aBUCIAT NOTEPU Ha TPEHUE MPH ABMXKEHUU KUAKOCTU I10
TpyOONpoOBOJaM U KaHajlaMm?

[loueMy ruapaBIMYecKHe MOTEPU HA TPEHHE NPHU TYpOYIECHTHOM pEXKUME JIBUKEHUS
Oosblle, YeM IpY JJaMUHAPHOM pexumMe?

Kakue omnupuyeckue Qopmynabl M3BECTHBI, I HaxOXICHHUS KO3(PQUIMeHTa
THJIPABINYECKOTO TPEHUs?

Uro mnoHumaercs MoOJ aOCOJIOTHOM U OTHOCUTENIBHOM HIEpPOXOBAaTOCTHIO CTEHOK
TpyOONPOBOIOB?

Tema 4:

HazoBure npocreiiiime MeCTHbIE CONTPOTUBIICHUS.

Kak 3amuceiBaetrcs oOmias ¢opmyna Juisi OmnpeaeNeHus MOTeph Hamopa Ha MECTHBIC
CONIPOTUBIICHUS?

OObscHUTE TIPUYMHY BO3HUKHOBEHHS MOTEPh HANopa MPHU BHE3AMHOM PACHIUPEHUH U
CKaTUH TIOTOKA JKUJIKOCTH CTEHKaMH TPyOOIIPOBOIOB U KaHAJIOB.

Uem oTauyaroTcs MOTEPHU HAMOpa MpH PE3KOM M MIABHOM IMOBOPOTE MOTOKA KUAKOCTHU?



OT uyero 3aBHUCHT BeJIMYHHA MNOTCPL HAIllopa IpU MPOXOKIACHHUHU IHOTOKOM KHUAKOCTU
3alOpHOM apMaTyphI?

Tema 5:

B deM oTimume MBMXKEHHS BS3KOH KHJIKOCTH OT JIBIDKCHHUS rasza 1mo TpyOompoBojaM U
KaHajam?

[Ipn nBMXKEHUM >KMIKOCTH WJIM Ta3a CONPOTUBIECHHWE HAa TPEHUE MAKCHUMAJBLHO,
00BSICHUTE TIOUEMY?

B kakux ciayyasix BOZHUKAIOT T€OMETPUUYECKUE TOTEPH?

Pa3nen 4
Tema 1:
UYro nonumaercs mox kKodpdumuentoM cxarus crpyn? Kakume ocoOEHHOCTH CHKaToro
CEUEHHUS CTPYU U3BECTHBI?
Uro noHnMaeTcs moj Ko3pPUIMEeHT CKOPOCTH U pacxoaa?
Kak paccuurtars pacxon ®HUAKOCTH, HCTEKAIOIIECH Yepe3 Hacaa0K?
Kakwue BuapI HacaI0K BaM M3BECTHBI, B U€M HX Pa3IHune

6.2. TecTroBbIE 3alaHus 1o pa3jaejaM ITUCHUIIIINHBI «Fm[pora:m)muaMnKa»

Paznen 1

1.1. Yro Ttakoe ruaporazoaruHamMuKa?

a) HayKa O JBUKCHHH KUIKOCTEH U Ta30B;

0) HayKa O paBHOBECUU KHUJIKOCTEH;

B) HayKa O B3aWMOJICHCTBHU Ta30BBIX IOTOKOB;

I) Hayka O paBHOBECHMM M [BIWKCHHHM J>KUIKOCTEH W B3aMMOJCICTBHE C TEIaMU,
HAXOJSAIIUMHUCS B HUX.

1.2. Ha xakux nocrynatax 0a3upyercsi Tuapora3oinHaMuka’?

a) CIUIOIIHOCTH,

0) OHOPOJAHOCTH U CILJIOIIHOCTH;

B) HEPa3pbIBHOCTH;

T') CIUTOITHOCTH ¥ HEPa3pPBIBHOCTH.

1.3. Yto noHUMaeTcs O TEPMUHOM CKUAKOCTH»?

a) ra3000pa3HbIe BEIIECTBA,

0) KaneJxbHBIC KUIKOCTH;

B) KarelbHbIE U ra3000pa3HbIe BEIIECTBA,

r) hu3nUecKkue BeUiecTBa, ClIOCOOHBIE TEUb.

1.4. Kakas u3 3TUX )XKHJIKOCTEH He SBISETCS KaneabHON?

a) PTyTh;

0) KepoCuH;

B) HE(TH;

') METaH.

1.5 Kakas u3 3TuX KHJIKOCTEH HE SBIIIETCS ra3000pa3HOit?

a) BO3IyX;

0) He(Th;

B) a30T;

I') KUCIIOPO/I.

1.6. Maccy *KHAKOCTH 3aKJIFOUEHHYIO B IUHUIE 00beMa HA3hIBAIOT:

a) BECOM;

0) yIeTbHBIM BECOM;

B) yJE€JIbHOMN INIOTHOCTHIO;

T) IJIOTHOCTHIO.



1.7. OmpenenuTh IUIOTHOCTh OJHOPOAHOM >KMIKOCTH, €CIU JaBiieHHWe Ha riayoune 20
METpPOB B TISITh pa3 OoJibiie aTMocdepHoro (aTMochepHOe TaBJICHHE 10° ITa).

a) 2,5-10° kr/m°;

0) 3-10° KF/M3;

B) 2-10° kr/m’;

r) 3 10° kr/v’.

1.8. [Ipu yBenuueHuu TeMrnepaTypsl IUIOTHOCTD KHUIKOCTH:

a) YMCHBIIIAeTCS,;

0) yBeIMIMBACTCS,

I') CHavaja yBeJIU4YMBAETCA, a 3aTEM YMEHBIIIAeTCS;

B) HE U3MEHSIETCH.

1.9. C;xuMaeMoCTh 3TO CBOMCTBO KHUAKOCTH:

a) U3MEHSITH CBOIO (DOPMY MO ICHCTBUEM JTaBIICHUS;

0) U3MEHATH CBOM 00BEM I10]] ICHCTBUEM JaBJICHUS;

B) COIIPOTHUBIISATHCS BO3JCHCTBHIO IaBIICHUS, HE U3MEHSSI CBOIO (hOpMY;

') U3MEHATH CBOM 00beM 0€3 BO3CHCTBUS JIaBJICHUS.

1.10. CxuMaeMOCTh KHIKOCTH XapaKTePU3YyeTCsI:

a) ko3¢ punuentom I 'eHpu;

0) KO3 HUITMEHTOM TEMIIEPATYPHOTO CIKATHS;

B) KOA(DPHUITUEHTOM O KATHSA;

r) K03 PHUeHTOM 0OBEMHOTO CIKATHSL.

1.11. KoadduimeHT 006beMHOT0 C3KaTHs orpeaesseTcs no popmyie:

2/, —dlvd;’P;
1dv
6) 5. Ziv(;jP;
B) 5 =£/d\é;
r) S, =_di/df/).

1.12. BS3KOCTB KHIKOCTH 3TO:

a) CIOCOOHOCTh COMPOTUBIIATHCS CKOJIBKEHUIO WIIH CABUTY CIIOEB KHUJIKOCTH;

0) crocOOHOCTD MPEO010JIeBATh BHYTPEHHEE TPEHUE KUIKOCTH;

B) CITIOCOOHOCTB MIPEO0/I0JIEBATH CUITY TPEHHSI AKHUIKOCTH MEXY TBEPJbIMU CTEHKAMU;
I') CIOCOOHOCTh NEPEeTeKaTh MO MOBEPXHOCTH 3 MUHUMAJIBHOE BPEMSI.

1.13. JIunamuueckast BAI3KOCTb UMEET Pa3MEPHOCTh?

a) Ila-c;

0) Ia;

B) ITa/m%;

r) 6e3pa3MepHas BeIMYMHA.

1.14. BsS3KoCTh KUJIKOCTU HE XapaKTEPHU3YETCsI:

a) KUHEeMaTHU4YeCKUM KO3 (P (PHUIIMEHTOM BS3KOCTH;

0) AMHAMHYECKUM KOA(h(UIIMEHTOM BA3KOCTH;

B) KHHEMaTUYECKUM U JUHAMHYECKUM KOA(P(HUIINEHTOM BA3KOCTH;

r) K03(pPULIHEHTOM 0OBEMHOTO CIKATHSL.

1.15. KunemaTtnueckuit ko3 (HULIHUEHT BA3KOCTH 0003HAUYAETCS TpeuecKkoi OyKBO
a)v;

0) W

B) M;

r)T.

1.16. Aunamuueckuit K03hPpULmeHT BA3KOCTH 0003HAYAETCSI IPedecKoi OyKBOA:



a)v;

0) W

B) M;

r)T.

1.17. Pa3MepHOCTH KHHEMATHUYECKON BA3KOCTHU:

a) M/Cz;

6) M%/c;

B) M/C;

r) M/°C.

1.18. BsA3KOCTh )XKMJIKOCTH MPH YBEIIMUEHUU TEMITEPATyPHI:
a) YBEJIMYMBACTCS,

0) yMEHbIIIaeTCs;

B) OCTaeTCsl HEM3MEHHOM;

I') CHavaja yMEHbIIAeTCs, a 3aTEM OCTAeTCsI IOCTOSHHOM.
1.19. Bsi3kocTh ra3a npu yBEIWYCHHH TEMIIEPATYPHI:

a) YBEIIMYMBACTCS,

0) yMCHBIIIAETCS;

B) OCTaeTCsl HEU3MEHHOM;

I') CHavyaJla yMEHbBINACTCS, a 3aT€M OCTAETCS TIOCTOSHHOM.

Paznen 2

2.1. PeanbHOI )KUAKOCTBIO HAa3bIBACTCS KUKOCTh:

a) HECYIIECTBYIOIIAs B IPUPO/IE;

0) HaXOJAIIAsACA B COCTOSIHUU TIOKOS;

B) B KOTOPOW MPUCYTCTBYET BHYTPEHHEE TPEHUE;

') OIHOPOHAs 110 COCTaBY.

2.2. neabHOM KUIKOCTBIO HA3bIBACTCS:

a) OZIHOPOJIHAS 110 COCTaBY, B KOTOPOI OTCYTCTBYET BHYTPEHHEE TPEHUE;

0) KanenpHas JKUAKOCTh HeabHAs 0 XUMHYECKOMY COCTaBY;

B) )KMJIKOCTh, CIIOCOOHAs CKUMATHCS U PACIIUPATHCS;

T') )KHJIKOCTb, HAXO/ISIIASICS B COCTOSTHIH MTOKOS.

2.3. Kakue BHemIHUE CUIIBI IEHCTBYIOT Ha )KHJIKOCTh?

a) CHJII MHEPIIMU U TOBEPXHOCTHOTO HATSKEHHS,

0) BHYTpEHHHUE U TOBEPXHOCTHBIE;

B) MacCOBBIE W IOBEPXHOCTHBIE;

I') CHJIBI BA3KOCTH.

2.4. Kakue cuibl Ha3bIBAIOTCS MACCOBBIMU?

a) cuJjia TSHKECTH U CUJla UHEPIIHH,

0) cuiia MOJIEKYJISIpHAs U CUJIa TSHKECTH;

B) CHJIa MHEPIIUU U CHUJIA TaBIICHUS;

T') CHJIa JIaBJICHUS M CHJIa TOBEPXHOCTHASI.

2.5. Kakue cuibl Ha3bIBalOTCS MOBEPXHOCTHBIMU?

a) CHJIBI TSIKECTH;

0) cUIIBI BA3KOCTH;

B) CHJIbI JIaBJICHUS;

T') CHJIBI TOBEPXHOCTHOT'O HATSKEHHUSL.

2.6. Pazmen rmapora3ofMHaMHKH, B KOTOPOM pPacCMaTPHBAIOTCS 3aKOHBI PABHOBECHS
AKHUJIKOCTH, Ha3bIBACTCS:

a) THIPOCTATHKA,

0) THIPOIMHAMUKA;

B) TUJIPOMEXAHUKA;

I') TEOpUsl PABHOBECHSI.



cpen.

2.7. JlaBiieHHE 3TO:

a) cuiia, ACUCTBYIOIIAs Ha )KUIKOCTh;

0) cuia, AeMCTBYIOIAs Ha SIUHUILY TOBEPXHOCTH KHIKOCTH;

B) CHJIa, ICUCTBYIOIIAs HA €IMHUILY TTOBEPXHOCTH KHIKOCTH 110 HOPMAaJIU K HEH;
I) cuJjia, ICUCTBYIONIAsk BO BCE CTOPOHBI KUJIKOCTH OJMHAKOBO.

2.8. B kakux eauHUIIAX U3MEPSIETCS JaBJIeHHE B cucTeme u3mepenus CHU?

a) B MacKajisx;

0) B JDKOYJISIX;

B) B Oapax;

') B CTOKCaXx.

2.9. IloBepXHOCTBH YPOBHS 3TO:

a) mepeceKaronuecs MOBEPXHOCTH;

0) MOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JaBlieHHE OJAMHAKOBO;

B) TOBEPXHOCTh, BO BCEX TOYKAX KOTOPOH JaBICHUE U3MEHSICTCS;

') CBOOOHAS IOBEPXHOCTH, 00pa3yIONIasicss Ha TPAaHUIIE pa3jiesia BO3AYIIIHON U KUIKOU

2.10. 'mapocratudeckoe napnenue B (I1a), meficTByromiee Ha THO pe3epByapa, paBHO:
a) pgh;

0) pgh+P,;
B) pgh—P,;
r) h.

2.11. Kakuie TOYKH KUIKOCTH UCIBITHIBAIOT HAUOOJIBIIIEE THAPOCTATHYECKOE IaBJICHUE?
a) HaxoJsIIMecs Ha JHE pe3epByapa;

0) HaxojsIIMecs Ha CBOOOIHOM MTOBEPXHOCTH;

B) HaxoAsIuecs: y OOKOBBIX CTEHOK pe3epByapa;

T') HaXOJSIIHECS B IIEHTPE TAKECTH PACCMATPUBAEMOTO 00beMa )KHUIKOCTH.

2.12. OcHOBHOE ypaBHEHUE TUAPOCTATHKYU MO3BOJSET

a) ONPEICIIUTh JaBJICHUE, ICUCTBYIOIIEEe Ha CBOOOHYIO TIOBEPXHOCTH;

0) ompenenuTh AaBlIEHUE Ha THE pe3epByapa;

B) OIIPEAETUTH JIaBJIEHUE B JIFOOOM TOUKE paccCMaTpUBAaEMOro 00beMa;

T') OTpeeNUTh AaBJICHUE, IEHCTBYIOIIEE Ha MOTPYKEHHOE B KUKOCTH TEJIO.

2.13. IlpoBeneHHass yepe3 O0OBEM JKUIAKOCTH IMOBEPXHOCTh, BO BCEX TOYKAaX KOTOPOH

JAaBJICHUC OAMHAKOBO, HA3bIBACTCA:

a) cBOOOHOM MMOBEPXHOCTHIO;

0) HOBEPXHOCTHIO YPOBHS;

B) IOBEPXHOCTHIO MTOKOS;

I') CTaTUYECKOI MOBEPXHOCTHIO.

2.14. OcHOBHOE ypaBHEHHE I'HIPOCTATUIECKOTO JIaBJICHHUS 3aITUCHIBACTCS B BUJIC:

8) P=F,,, +pgh; 0) P=R —pghs
B) P= R +pgh: r) P= R +pyh-

2.15. Ecniu maBiieHUEe OTCYMTHIBAIOT OT a0COTIOTHOTO HYJIS, TO €r0 Ha3bIBAIOT:
a) TaBJICHHUE BaKyyMa;

0) aTMochepHbIM;

B) U30BITOYHBIM;

') a0COJIFOTHBIM.

2.16. Kakoe naBrneHne 0ObIYHO MMOKA3bIBAET MAHOMETP?

a) a0COTFOTHOE;

0) n30BITOYHOE;

B) aTMOc(epHOE;

T') JaBJICHHUE BaKyyMma.

2.17. Yemy paBHO aTMOC(epHOE TaBICHHE IPU HOPMAJIbHBIX YCIOBUAX?



a) 100 MIIa;

0) 100 kI1a;

B) 10 I'Tla;

r) 1000 ITa.

2.18. B cocynax ¢ paznuaHoi (hOpMOi ¥ OAMHAKOBON BBICOTOW OYJET MOCTOSTHHBIM:

a) 00BbEM KHJIKOCTH;

0) cujia TSKECTH;

B) JIaBJICHUE HA THO COCY/[Ia;

') Macca KUJIKOCTH

2.19. Kak npuioxeHa paBHOACHCTBYIOLIAs THIPOCTaTUYECKOrO IaBICHUSI OTHOCUTEIHHO

[EHTPa TSHKECTU MIPSIMOYTOJIBHON OOKOBOM CTEHKH pe3epByapa?

a) HIKE,

0) BhIIIIE;

B) COBIIAJIA€T C LIEHTPOM TSKECTH;

') CMEILIEHA B CTOPOHY.

2.20. Kak n3MeHuTCs yrojl HaKJIOHa CBOOOTHOM MOBEPXHOCTH B LIUCTEPHE, JBUTAIONICHCS

C IIOCTOSIHHBIM YCKOpEHHEM?

a) cBOOO/IHAs TOBEPXHOCTH MPUMET (popMy mapadoibl;

0) OyIeT U3MEHSTHCS;

B) CBOOO/IHAsI TOBEPXHOCTh OYJET TOPU3OHTAIIbHA;

I') HE U3MEHUTCS.

2.21. Bo BpamaronieMcss OWIMHIPUYECKOM COCYyJe CBOOOJHAs MOBEPXHOCTh HMEET

hopmy:

a) mapadoJIbI;

0) TunepOoIbI;

B) KOHYCa;

') CBOOOHASI TOBEPXHOCTH TOPH30HTAIIBHA.

2.22. llpu yBenu4eHWH YIIIOBOH CKOPOCTH BpAIlCHUs IMIMHIPUYECKOTO COCynaa C

KHUAKOCTBIO, IICf/'ICTBYIOHH/Ie Ha ) XUAKOCTb CUJIBI USMCHATIOTCS CIICAYIOIIUM 06pa30M:

a) LEHTPOOEKHAs CUJIa U CUJIA TSKECTH YMEHbBIIAIOTCS;

0) eHTpOOEKHASI CUJIa YBEITMYUBACTCS, CHJIA TSHXKECTU OCTAeTCsl HEM3MEHHOM;
B) IIEHTPOOEKHAs CHUJIa OCTAETCsl HEU3MEHHOM, CHJIa TSDKECTH YBEITUUMBACTCS,
T') IEHTPOOEIKHAS CHJIAa U CUJIa TSDKECTH HE U3MEHSIOTCS.

Paznea 3
3.1. Ecnu mipu ABMDKEHUU KUAKOCTU B JIaHHOM TOYKE MOTOKA JaBIIEHHE M CKOPOCTh HE

HU3MECHAKOTCA, TO TAKOC IBHXCHHC HA3bIBACTCA:

a) YCTaHOBUBILIUMCS;

0) HEYyCTaHOBUBIIIUMCS,

B) TypOYJIEHTHBIM YCTaHOBHUBILIUMCS;

T') JAMHHAPHBIM HEYCTAHOBUBITUMCSI.

3.2. JIBWKeHHe, MpU KOTOPOM CKOPOCTb M JaBJICHHE H3MEHSIOTCA HE TOJIBKO OT

KOOpAUHAT MPOCTPAHCTBA, HO U OT BPEMCHH HA3bIBACTCH:

a) TaMUHApPHBIM;

0) cTalloOHAPHBIM;

B) HEYCTaHOBHBILIUMCS,

) TypOYyJIEHTHBIM.

3.3. JIBuxKeHHE KUIKOCTU OyIeT CTallMOHAPHBIM, €CIIH:
a) ovlor =0;

0) ov/or #0;

B) Ot/07r =0;

r) ot/or #0.



3.4. KuneMaTudeckoe ONUCAaHUE JBIKEHUS XKUAKOCTU 1O MeToay JlarpaHxka BO3MOXKHO,
€CIIN:

a) U3BECTHBI BCE KOOPAMHATHI )KUJAKOCTU B HAYAJIbHBII MOMEHT BPEMEHU;

0) M3BECTHBI BCE KOOPIUHATHI )KMJKOCTU KaK B HAa4aJbHbIH MOMEHT BPEMEHH, TaKk U B
TEKYILHI;

B) MU3BECTHBI U3MEHEHHsI CKOPOCTHU KUJKOCTH B HAYaJIbHBI MOMEHT BPEMEHU;

I') U3BECTHBbl M3MEHEHHS CKOPOCTU MXUAKOCTU B KOHKPETHOM TOYKE IPOCTPAHCTBA C
TE€YCHUEM BPEMEHHU.

3.5. Kunemaruueckoe OnucaHue ABMKEHUS XUAKOCTU IO METOAY Oiiepa BO3MOXKHO,
€CJIN:

a) U3BECTHBI BCE KOOPAMHATHI )KUJAKOCTU B HAYAJIbHBII MOMEHT BPEMEHU;

0) M3BECTHBI BCE KOOPJIUHATHI )KMJKOCTU KaK B Ha4aJbHBIH MOMEHT BPEMEHH, TaK U B
TEKYILHI;

B) U3BECTHBI H3MEHEHMsI CKOPOCTHU KUJKOCTH B HAYaJIbHBI MOMEHT BPEMEHU;

I') U3BECTHbl HM3MEHEHUS CKOPOCTHU JKUIKOCTH B KOHKPETHOH TOYKE IIPOCTPAHCTBA C
TE€YCHUEM BPEMEHHU.

3.6. O0BeM >KHUIKOCTH, MPOTEKAIONIMKA 33 €AMHHUILy BPEMEHHU 4Yepe3 >KMBOE CEUCHUE,
Ha3bIBACTCS

a) pacxoji MOTOKa;

0) 0OBEMHBIN PacXo/I;

B) CKOPOCTb I10TOKa;

I') CKOPOCTh pacxo/a.

3.7. Tlpy HeycTaHOBHMBIIEMCS IBIM)KEHUH, KpUBas, B KaKIOH TOYKE KOTOPOW BEKTOpa
CKOPOCTH B IaHHBIi MOMEHT BPEMEHH HAIIPABJICHBI 10 KaCaTEIbHON Ha3bIBACTCSA:

a) TpPaeKTOpUS TOKa;

0) TpyOKa ToKa;

B) CTpy#Ka TOKa;

T') JIUHUS TOKA.

3.8. YpaBHEeHUE JIMHUHU TOKA UMEET BUJL:

dv, dv, dv,
a) = =
dx dy dz
dv
5) dv, dv, dv,
X y z
dx dy dz
B) —_—— = —
Ve oV, oV,
dx. dy dz
]") = =
dv, dv, dv,
3.9. Korpa nuHMA TOKa COBIANaeT C TpaCKTOpUeE?
a) BCerja;

0) Ipu CTallMOHAPHOM JIBUKECHUU;

B) IPH paBHOMEPHOM JIBH)KECHUH;

I') HUKOT/Ia HE COBMAJaeT

3.10. Hunmaapuyeckas MOBEPXHOCTh, 00pazyeMast TMHUASIMHU TOKa Ha3bIBACTCS:
a) TpyOKa TOKa;

0) TpyOKa MmoTokKa;

B) JIMHUS TOKA;

T') 2JIEeMEHTapHasl CTpyHKa.

3.11. Pacxop »KuaKocTH yepe3 TpyOKy TOKa OCTaeTCs:
a) IEPEeMEHHBIM;

0) IOCTOSIHHBIM B OCOOBIX CITy4asiX;



B) BCEr/ia MOCTOSTHHBIM;

T') HEOTIPEICIICHHBIM.

3.12. DnemeHTapHas CTpyiKa 3T0:

a) TpyOKa OTOKa, OKPY>KEHHas! IMHUAMU TOKa;

0) 4acTh MOTOKA, 3aKJIFOUCHHAS BHYTPH TPYOKH TOKA;

B) 00bEM MOTOKA, ABUKYIIUICS BAOJIb IMHUU TOKA;

I') HEpPa3pbIBHBIN IOTOK C IPOU3BOJIbHONU TPAEKTOPHUEH.
3.13. OTHowIeHHE pacxo/a )KUIKOCTU K IUIOLIAAN )KUBOTO CEYEHUsI Ha3bIBAETCS:
a) CpelHUI pacxo/l NOTOKA XKHUJIKOCTH;

0) cpeaHsisi CKOPOCTh MOTOKA,

B) MaKCHMAaJIbHasi CKOPOCTh TMIOTOKA;

I') MUHMMaJIbHBII pacxo[ MOTOoKa.

3.14. OGbeMHBIN pacXo MOTOKA U3MEPSETCS B CICAYIONINX STUHHIIAX:
a) M3;

6) M%/c;

B) M/

T) Kr/C.

3.15. MaccoBblif pacxo]] IOTOKa U3MEPSETCs B CIEAYIOLUUX eANHULIAX:
a) Kr;

0) Kr/™m;

B) M/c;

T) Kr/c.

3.16. MaccoBblif pacxo/] MOTOKa BBIPAKACTCS YPAaBHEHHEM:
a) G=gv-f;

0) G=pv-f;

B) G= pvzf :

r) G=gv-I.

3.17. YpaBHeHue HEPa3pbIBHOCTH TEYCHUI UMEET BUJI:

a) f,v, = fLv, =const;

6) f,v, = f,v, =const;

B) f, f, =v,v, =const;

r) f,/v,=1f,/v, =const.

3.18. YpaBuenue bepHysum ams uneanbHON )KUIKOCTH HMEET BHI:
2 2

a) —1+zl+—1:&+z +—2;
M 2p
) . _P :
0) —+7,+——=—"+27,+—;
29 ™ 29
2 2
B) i+zl+v—1:&+22+V—2+Zh;
2 £9 29
2 2
r) i+zl+oclv—1=&+z2 +a2V—2+Zh.
29 9 29

3.19. Ha xakom pucyHke TpyOka [Iuto ycraHOBIIeHa TPaBHILHO?



—_——— - — - — — - —— B e —

| |
P e
B) r)

3.20. Unen ypaBuenust bepaymnu, 0603HauaeMblii OyKBOM z, Ha3bIBACTCS:
a) TeOMETPUYECKOM BBICOTOM;

0) MbE30METPUUECKON BHICOTOM;

B) CKOPOCTHOM BBICOTOM;

T') MIOTEPSTHHOMN BBICOTOM.

3.21. YUnen ypaBHenus bepHyiuim, 0003HauaeMblii BeipaxkeHueM P/pg, Ha3biBaeTcs:
a) CKOPOCTHOM BBICOTOM;

0) TEOMETPUYECKOH BBICOTOM;

B) ITb€30METPUUYECKON BBICOTOM;

I') IOTEPSIHHOM BBICOTOM.

3.22. Unen ypaBuenus bepuymin, 0603HayaeMblii BbIpaXKEHHEM 0w2/29, Ha3bIBACTCH:
a) MbE30METPUIECKON BBICOTOI;

0) CKOPOCTHOM BBICOTOH;

B) TEOMETPUUYECKON BHICOTOM;

T') TAKOTO YJIeHa HE CYIECTBYET.

3.23. Koadppumment Kopronuca B ypaBuenun bepHyimu xapakrepusyer:
a) PEXKUM TECUCHUS KUIKOCTH;

0) cTeneHp rUAPaBINIECKOr0 CONPOTHBIICHHUS TPYOOTIPOBOIA;

B) U3MEHEHUE CKOPOCTHOTO HAIOPa;

T') CTEeTIEHb YMEHBIICHHSI YPOBHS MTOJTHOW YHEPTUH.

3.24. Tloka3zanue ypoBHs KUIKOCTH B TpyOKe [TuTto oTpaxkaer:

a) pa3HOCTh MEXK/Iy YPOBHEM TOJIHOW U NTbE30METPUUYECKON IHEPTUCH;

0) N3MEHEHNE Mbe30METPUUECKOM SHEPTHH;

B) CKOPOCTHYIO SHEPTHIO;

I') YPOBEHb MOJIHOM SHEPTHH.

3.25. YpaBuenue bepHysum ams peanbHON KUIKOCTH UMEET BUI:
2 2

R, v P. 1%
a)_1+z +_l:_2+z +_2;
1 2 2

9 2p
2 2

0) i+21+V—1:&+22+V—2— h;
29 29
2 2

B) i+zl+v—1:&+zz+v—2+2h;
29 9 29

P, v: P, v?

N4z o=+, +a,- =+ h.
29 ™ 29

3.26. JIuHeliHbIe IOTEPU BHI3BAHBI:
a) CHJION TPEeHUsI MEXKIY CIOSIMHU KHUJIKOCTH;
0) MECTHBIMHU COTIPOTUBIICHUSIMU;
B) JUIMHOH TpyOOIPOBOJIa;
T') BSI3KOCTBIO KHUIKOCTH.
3.27. MecTHbIe TOTEPH SIHEPTUU BbI3BAHbI:
a) HaJIM4YMEeM JIMHEWHBIX CONPOTHUBIICHU;
0) HaJTM4YMeM MECTHBIX CONPOTUBIICHUH;



B) Maccoi ABMXKYIIENUCS KUKOCTH;

') MTHEPLHUEH TBIKYIIECHCS KHIKOCTH.

3.28. [lna u3MepeHusi CKOPOCTH MOTOKA HCIIONIB3YETCS:
a) Tpyoka ITuto;

0) mbe30MeTp;

B) BUCKO3UMETP;

r) TpyOKa Bentypu.

3.29. [l u3MepeHus pacxo/ia KUAKOCTH UCTIOIb3YeTCs:
a) TpyOka ITuTo;

0) pacxomomep IlIuto;

B) pacxogomep Bentypu;

T') IbE30METP.

3.30. YkaxuTe, Ha KAKOM pUCYHKe U300pakeH pacxonomep Bentypu:

B
)

3.31. VYposensb xuakoctu B Tpyoke Iluto moansicsa Ha BbicoTy 15 cm. Uemy paBHa
CKOPOCTb JKHUJIKOCTU B TpyOOmpoBoie?

a) 2,94 m/c;

0) 17,2 m/c;

B) 1,72 m/c;

r) 8,64 m/C.

3.32. 'unpaBnuyeckoe CONpOTUBIEHUE 3TO:

a) COTIPOTHUBIICHUE KUJKOCTH K U3MEHEHHIO (POPMBI CBOETO PYCIIa;

0) conpoTHUBIIEHHE, TPENATCTBYIOIIEE CBOOOIHOMY IIPOXOAY KUAKOCTH;

B) COINpPOTHBIIEHHE TPYOOIPOBOJA, KOTOPOE COMPOBOXKIACTCS TOTEPSMH DHEPTUU
KHUJIKOCTH;

I) CONpPOTHUBICHHWE, IPH KOTOPOM TANaeT CKOPOCTh JBW)KEHUS IKUAKOCTH TIO
TPYyOOIIPOBOTY.

3.33. Uro siBIIsieTCSI NICTOYHUKOM TIOTEPh SHEPTUH JBHKYIIEHCS KUIAKOCTH?

a) MJIOTHOCTB;

0) BSI3KOCTb;

B) pacxojl ’KUJIKOCTH;

T') U3MEHEHNE HAIPaBIICHHSI TBH)KCHUSI.

3.34. Ha xakue BUbI JENSATCS THAPABINYECKHE COMTPOTUBICHUS?

a) TMHEHHBIC ¥ KBaIPATUIHEIC,

0) MecTHbIE U HEJTMHEHHbIE;

B) HEJIMHEWHBIE U JIUHEUHBIE;

') MECTHBIE U JINHEHHBIE.

3.35. JlamuHApHBII PEXUM TBUKECHHUS KHUIKOCTH ITO:

a) peXHUM, IPU KOTOPOM YaCTHUIIBl JKUAKOCTH TepeMelaroTcs O0eCCHCTEMHO TOJIBKO Y
CTEHOK TPYyOOmpoOBO/Ia;




0) peXuM, MPU KOTOPOM HACTUIBI JKUIKOCTH B TPyOONMpPOBOJE MEPEMEIIAIOTCs
0eCcCUCTEMHO;

B) PEXKUM, MPU KOTOPOM KHJIKOCTh COXPAHSET OMPEACICHHBIA CTPOH CBOUX YACTHII;

I) peXHUM, MPU KOTOPOM YACTHUIbI >KUJKOCTH JABUTAIOTCA MOCIOWHO TOJBKO y CTEHOK
TpyOOIIpoBOIa

3.36. TypOyneHTHBINH PEKUM ABUKEHUS KUIKOCTH 3TO:

a) PEXKUM, TPU KOTOPOM HACTHUIBI KHUJKOCTH COXPAHSIOT OMPEACICHHBIA CTPOM
(IBYDKYTCS TIOCJIOWHO);

0) peXuM, MpPU KOTOPOM YACTHUIBI JKUIKOCTH TIEPEMENIAIOTCS B TPYOOIPOBOJIE
0eCcCUCTEMHO;

B) PEXUM, TPH KOTOPOM YACTHIIBI J>KHJIKOCTH JABUTAIOTCS KaK IOCIONHO, TaKk u
0eCcCUCTEMHO;

I') PEXHUM, MPU KOTOPOM YACTHUIIBI KUIKOCTH JIBHUTAIOTCS MOCIONHO TOJIEKO B IICHTPE
TpyOOIIpOBO/IA.

3.37. IIpu KaKoM pexHMe ABMKEHUS KUAKOCTH B TPYOOIPOBO/IE MyJIbCAIHSI CKOPOCTEH U
JIaBJICHUH HE MPOUCXOAUT?

a) MPU OTCYTCTBUU JABWKCHHUS KUIKOCTH;

0) Mpu CIIOKOHHOM;

B) MIPHU TypOYIIEHTHOM;

T) IpU JJaMUHAPHOM.

3.38. Ilpm kakoM peKHME MABWKCHHUS KUJAKOCTH B TpyOONpOBOAE HAOIIOIAETCS
MyJIbCAIUsl CKOPOCTEH U AaBlieHu# B TpyOomnpoBoae?

a) MpU JAMUHAPHOM;

0) MpU CKOPOCTHOM;

B) MIPU TYpOYIIEHTHOM;

T') IPU OTCYTCTBUU JABHKEHUS KHUIKOCTH.

3.39. Ilpm namMuHAPHOM JBVWIKCHHUU JKUIKOCTH B TPYOOIPOBOAEC HAOIIOIAIOTCS
CIEYIOIINE SBICHUS:

a) MyJIbCcalys CKOPOCTEH U J1aBJICHUI;

0) OTCYTCTBHE IYJIbCALIUU CKOPOCTEH U JaBICHUIA;

B) ITyJIbCAIMSI CKOPOCTEW M OTCYTCTBHE YJIbCAIIUH JIABICHUH;

T') MyJIbCalus AaBICHUN U OTCYTCTBUE MYyIbCAIIH CKOPOCTEH.

3.40. TIpu TypOyJIEHTHOM JBFDKEHWUH KHJIKOCTH B TPYOOIPOBOAEC HAOIIOIAIOTCS
CIEeyIOIINE SBICHUS:

a) MyJbCcalys CKOPOCTEH U J1aBIICHUI;

0) OTCYTCTBHE MYJbCALIUN CKOPOCTEHN U JaBICHUIA;

B) ITyJIbCAIMSI CKOPOCTEW M OTCYTCTBHE MYJIbCAIIUH JIABICHUH;

T') MyJIbCaIUsl AaBIEHUN U OTCYTCTBUE MyIbCAIIUU CKOPOCTEH.

3.41. I'me cKopOCTh IBMKCHHUS JKUKOCTH MaKCUMaJIbHA IPU TYPOYJIICHTHOM pexXumMe?

a) y CTEHOK TpyOOonpoBoAa;

0) B IEHTpe TPyOONPOBO/IA;

B) MOKET ObITh MaKCHMallbHa B JTIOOOM MECTE;

I') BCE YaCTHULIbI IBUXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

3.42. I'me ckopoCTh IBMKEHUS JKUIKOCTH MaKCHUMalbHA TPU JTAMHUHAPHOM pekruMe?

a) y CTEHOK TpyOOmpoBO/Ia;

0) B IeHTpe TpyOOmpoBoa;

B) MOKeT ObITh MaKCHUMaJIbHa B JII0OOM MECTE;

I') B HayaJyie TpyOonpoBoa.

3.43. Yucno Pefinonbaca onpenensercs o Gopmyoe:

a) Rezﬂ;
L



B) Re:B;
19

6) Re:i;
19
14
Re=—.
T) 5

3.44. Ot kakux mapamMeTpoB 3aBUCUT 3HaUCHHE yncia PeitHombaca?

a) OT JauaMmerpa TpyOOmpoBOAa, KWHEMATUYECKOH BS3KOCTH MKHJIKOCTH U CKOPOCTH
JBUKECHHUS JKUIKOCTH;

0) OT pacxo/a )KUJIKOCTH, OT TEMIEPATYypPbl JKUAKOCTH, OT JUIMHBI TPYOOTIPOBOAA;

B) OT AMHAMHYECKOH BSI3KOCTH, OT INIOTHOCTH M OT CKOPOCTHU JABUKCHUS KUIAKOCTH;

I') OT CKOPOCTH ABIIKEHHS XHJKOCTH, OT LIEPOXOBATOCTHU CTEHOK TpyOOmpoBOaa, OT
BSA3KOCTH KUJKOCTH.

3.45. TIpu Re > 4000 pesxum TBUKCHUS KUKOCTH:

a) JJaMUHAPHBIN;

0) epex 0 IHBIH;

B) TypOYJIEHTHBII;

I') KABUTALIUOHHBIM.

3.46. IIpu Re <2300 pesxxum ABHUKCHUS KUIKOCTH:

a) KaBUTAIIMOHHBIN;

0) TypOyJIeHTHBII;

B) MIEPEXOHBIH;

T') JaAMUHAPHBIN.

3.47. TIpu 2300 < Re <4000 pexxum IBUKEHUS KUIKOCTH:

a) JIaMUHAPHBIN;

0) TypOyJIeHTHBIIA;

B) NIEPEXOTHBIH;

I') KABUTALIUOHHBIM.

3.48. KaBuranus »10:

a) BO3/ICHCTBUE JABJICHUS KUAKOCTH HAa CTEHKH TPYOOIIPOBO/IA;

0) JBWKEHHE JKUIKOCTU B OTKPBITBIX pYyClaX, CBS3aHHOE C HMHTEHCHUBHBIM
nepeMennBaHNeM;

B) MECTHOE U3MEHEHHUE THAPABINYECKOI0 CONPOTUBIICHMUS;

I') U3MEHEHHE arperaTHoro COCTOSHUS JKUAKOCTH TPH JIBIKEHHH B 3aKpPBHITHIX pyciax,
CBSI3aHHOE€ C MECTHBIM IaJICHUEM JIaBJICHUS.

3.49. Tlo xakoii ¢opmyne ompenensercss KOIPPHUIMEHT THUAPABIAYECKOTO TPEHUS

npu Re >10°?

a)/1=%;
Re
A 0,25
B) A=011 — |
d3K6’
6) 1=0,3164/Re®?*;
68 A\
r) A=011 —+ —
Re d

oxs
3.50. Ot dero 3aBHCHUT KOI(D(UIMEHT THUAPABINYECKOTO TPEHHUS B TEPBOI 0O0JIACTH
TypOyJIEHTHOTO pexxuma?
a) TOJBKO OT uncia Re;
0) oT uncna Re 1 1mepoxoBaTocTu CTEHOK TPYOOIIPOBOJIA;
B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBO/Ia;



r) OT yucia Re, oT JUIMHBI ¥ IEPOXOBATOCTU CTEHOK TPYOONPOBOIA.

3.51. Ot yero 3aBuUCHUT KOXD(HUIMEHT THUAPABINYECKOTO TPEHUS BO BTOPOM 00JIacTH
TypOyJIEHTHOTO pexkxnuma?

a) TOJBKO OT ymcia Re;

0) ot unciia Re u mepoxoBaToCTH CTEHOK TPyOOIIPOBOAA;

B) TOJIBKO OT IIEPOXOBATOCTH CTCHOK TPYOOIPOBO/IA;

r) oT yncna Re, OT JUIMHBI U IIEPOXOBATOCTH CTEHOK TPyOOIpOBOAA.

3.52. Ot 4vero 3aBUCHUT KOA(D(PHUIIMEHT THAPABINYECKOTO TPEHUS B TPEThel o0IacTH
TypOyJIEHTHOTO pexxuma?

a) TOJBKO OT ymcia Re;

0) ot ynciia Re u mepoxoBaToCTH CTEHOK TPYOOIIPOBO/Ia;

B) TOJIBKO OT IIEPOXOBATOCTH CTCHOK TPYOOIIPOBO/IA;

r) oT uncna Re, OT JUIMHBI U IEPOXOBATOCTH CTEHOK TPyOOIpoBoAa.

3.53. Kakue TpyObl IMEIOT HAMMEHBIITYI0 a0COIFOTHYIO IIEPOXOBATOCTh?

a) YyT'yHHBIE;

0) CTeKJISTHHBIC,

B) CTaJIbHBIE;

') MEIIHBIE.

3.54. YxaxuTe B MOPSIIKE BO3pACTaHHS A0COIOTHOM MIEPOXOBATOCTH MAaTEePHAIIBI TPYO.

a) MeJib, CTallb, YyT'YH, CTEKIIO;

0) CTeKJI0, MeJlb, CTAJb, YyTYH;

B) CTEKJIO, CTallb, MEJlb, YyT'YH;

T') CTajb, CTEKJIO, YyT'YH, ME/Ib.

3.55. Ha xakom pucynke n300paxkeH KoH(Y30p, €ClIi TeUeHUE )KUJIKOCTH JTI03BYKOBOE?

-

8 T A
5 — T ) e
g qa T

i o

3.57. Yro siBisieTcss OCHOBHOW NMPUYHMHOW TOTEPU HAIMOpa B MECTHBIX THIIPABIUYECKUX
COTIPOTHUBIICHUSIX ?

a) HAJIMYMe BUXpeoOpa3oBaHUN B MecTaX U3MEHEHUs KOH(PUTypaluy MOTOKa;

0) TpeHHE KUIKOCTU O BHYTPEHHHUE OCTPble KPOMKH TPyOONpOBOIa;

B) U3MEHEHUE HAIIPABJICHUS U CKOPOCTH JIBHXKEHUS KUAKOCTH;

I') LIEpOXOBATOCTh CTEHOK TPYOONpPOBOJIA U BI3KOCTh KMJIKOCTH.

3.58. [lns yero cinyxut Homorpamma Hukypanze?

a) JUIsl ONIPEIENICHUs PeKUMa ABMXKEHUS KUJKOCTH;

0) a5 onpeneneHust KOAPPHUIMEHTA TOTEPh B MECTHBIX COMPOTHBIICHHSIX;

B) JJIs OTIpe/ieNieHUs] IOTEPH Harlopa IpH U3BECTHOM uucie PeiiHonbaca;

T) A5 onpeeneHust KoapHUIMeHTa TuIpaBIndeckoro TPeHusl.

3.59. C moMonIpIo 9ero onpeaesieTcss PeKUM JABMKCHUS KUITKOCTH?

a) no rpaduxky Hukypanse;

0) o ypaBHeHHi0 bepHyiu;

B) 1o uncny PeitHonbca;

r) no gopmyie Japcu-BeiicOaxa.



3.60. /lnsa onpenenenus MOTephb HAIOPa CIYKHT:

a) uncyo PeitHombaca;

0) bopmymna [lapcu-Beiicboaxa;

B) ypaBHeHue bepHysm;

r) rpadux Huxypanse.

3.61. [Ins wero ciyxut ¢popmyna Jlapcu-Beiicbaxa?

a) 17s onpeneneHus yrcia PeitHonbaca;

0) s onpeneneHus KodhGUIMEHTa THAPABINIECKOTO TPESHHUS;

B) JUIsl OTIPECIICHHs TOTEPh HAIOPA;

T) JJIs onpeesieH s Ko UIMEeHTa MOTePh MECTHOTO CONIPOTHBIICHHS.

3.62. YkaxuTte npaBuwibHYIO 3anuck hopmyisl Jlapcu-Beiicbaxa:
2

I v
h=¢——;
a) h, é/d 29
2
B) h,:il—v—,
d 2g
2
I 2g
2
Nh =it
d 2

3.63. KaBuramus He CIIy>)KUT IPUYUHON YBEITHYCHHS:
a) BUOpaInH;

0) Harpesa Tpyo;

B) KIIJI rugpomarus;

') CONPOTUBJICHUS TPYOOIIPOBOIA.

Paznen 4

4.1. IIpu ucTeueHuu KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBJISIETCS:

a) ONpeJesIeHne CKOPOCTH UCTEUEHHS M PacXo/1a KHUAKOCTH;

0) ompenesneHne He0OOXOAMMOr0 TUaMeTpa OTBEPCTUH;

B) ompeneneHne oobeMa pe3epByapa;

I') OIpeJIeIeHUe THAPABINYECKOTO COPOTUBIICHHS OTBEPCTHS.

4.2. Yem 00YCJIOBIIEHO C)KaTHE CTPYH JKUIKOCTH, BBITEKAIOIICH M3 pe3epByapa uepe3
OTBEPCTHE:

a) BSI3KOCTBIO KHUIKOCTH;

0) ABMKEHHEM KHUJAKOCTH K OTBEPCTHUIO OT Pa3IMUHBIX HApPaBICHUI;

B) /1aBJIEHUEM COCEIHUX C OTBEPCTHEM CJIOEB KHUIAKOCTH;

T') CUJION TSDKECTH U CHIION MHEPITHH.

4.3. KoapurmeHt cxxatusi CTpyd XapaKTEepPU3yeT:

a) CTeNeHb N3MEHEHNE KPUBHU3HBI UCTEKAIOIIEH CTPYH;

0) BIUSHUE AMAMETpa OTBEPCTHs, Yyepe3 KOTOpPOE NMPOMCXOAUT MCTEUEHHUE, Ha C)KaThe
CTpyH;

B) CTETIEHb CXKATHSI CTPYH;

I') I3MEHEHHUE IUIONIA/IU TIOTIEPEYHOT0 CEUEHUS CTPYH 110 MEpe yalIeHHs OT pe3epByapa.

4.4, Pacxo )KUJIKOCTH Yepe3 OTBEPCTUE OMPEIEIAETCS KaK:

a) Q = 4£,\/2gH, ;
B) Q = &f,\/20H, ;

6) Q= f,\J2gH, ;



1) Q= uy/2gH, .

4.5. KoaddummeHnTt ckopoctu onpenensiercs mo Gopmye:

a)cpz;; 6) ==

o+ g+
P ) o5 .
e o= ve Ao —1

4.6. Yucino PeiiHonbica NpH HMCTEYCHHH CTPYH Yepe3 OTBEPCTHE B pe3epByape
ompezaensercs mo hopmyie:

a) Re:V_foH ;
vy/20H

B) Re= Y2 "
1Y)
/H
g
r) Re="VH
29

4.7. VYxaxuTe CrnocoObl H3MEHEHMsI BHEIIHEro IMJIMHAPUYECKOro Hacajika, He
CIOCOOCTBYIOIIUE YIYUIIEHUIO €0 XapaKTePUCTHK:

a) 3aKpyIJIEHUE BXOJIHOW KPOMKH;

0) yCTpOICTBO KOHUYECKOTO BX0/1a B BHIe KOH(]Y30pa;

B) YCTPOMCTBO KOHMYECKOT0 BX0J1a B BUJIe MU dy30pa;

I') yCTPOMCTBO BHYTPEHHETO LIMJIMHAPUYECKOTO HACAIKA.

4.8. U3 kakoro cocyna 3a €IMHUILy BPEMEHHM BbITEKaeT OOJbIIMN 0O0BEM >KUJKOCTU
(cocynbl IMEIOT OJIMHAKOBBIE T€OMETPUUECKUE XapPAKTEPUCTUKN)?

a) U3 cOCyJla C MOCTOSIHHBIM HAIlOPOM;

0) 13 cocy/ia ¢ yMEHBIIAIOUIIMCS HATIOPOM;

B) pacxo/l He 3aBHCHUT OT HaIlopa;

T') U3 cOCyJla C YBEINYUBAIOLIUMCS HATIOPOM.

4.9. lnametp oTBepcTHA B pe3epByape paBeH 10 MM, a [uaMeTp MCTEKarole yepes3 3To
OTBepcTHE CTpYyHU paBeH 8 MM. UeMy paBeH KO3 (PULIMEHT cKkaTus CTpyu?

a)1,08;

0) 1,25;

B) 0,08;

r) 0,8.

410. W3 pesepByapa uepe3 OTBEpCTHE MPOUCXOAUT MCTEUEHUE IKHUJIKOCTH C
TypOyneHTHbIM pexumoM. Hamop coctasnsier 38 cm, K03 (DULIMEHT COPOTUBIICHHS OTBEPCTHUS
§=0,6. UeMy paBHa CKOPOCTb UCTEUCHMS HKHJIKOCTU?

a) 4,62 M/c;

0) 1,69 m/c;

B) 4.4;

r) 0,34 M/c.

4.11. Pe3koe MOBBIIICHUE JABJICHUS, BO3HUKAIOILIEE B HAMOPHOM TPYyOOIpOBOJE MpHU
BHE3AITHOM TOPMOXKEHUH paboueil )KUAKOCTH, Ha3bIBACTCS:

a) TUIPABIMYECKUM YAApOM;

0) TUAPABIMYECKIM HATIOPOM;

B) TUJPABINYECKUM CKAUYKOM;

I') THAPABIMYECKUM MPBIKKOM.

4.12. MakcuManbHOe JJaBJieHUe MPHU I'MIPABINUYECKOM yIape OIpeenseTcs no popmye:



a) P, =a-v;

B)P_ =p-a-v;
r) P, =p-av.

4.13. Y napHas BoJHA IPH THIPABIMYESCKOM yAape 3TO:

a) 001acTh, B KOTOPOH MPOUCXOUT yBEIMUCHHUE JaBICHUS;

0) o0nacTh, B KOTOPOI YaCTHIIBI )KUJIKOCTH YAAPSAIOTCS IPYT O IPYra;

B) BOJIHA B BUJI€ C)KATOT0 00BEMa KHUJIKOCTH;

r) 0071aCTh, B KOTOPOH KUAKOCTH YAapsieT O CTEHKU TPyOOmnpoBoa.

4.14. 3aryxanue koneOaHUN MaBIICHUS TOCTE THUAPABIUYECKOrO yaapa MPOMCXOIUT 3a
CUeT:

a) MOTEPH SHEPTHH KUJIKOCTH IPH PACIIPOCTPAHEHUH YIAPHOM BOJHBI HA MPEOI0JICHHUE
COIPOTUBIICHUS TPYOOIIPOBOA;

0) OTepyU HEPTUM KUAKOCTH HA HarpeB TPyOOIpoBOIa;

B) IOTEPH SHEPruu Ha eopMallrio CTEHOK TPyOOnpoBoIa;

I) MOTEPh DHEPTUU KUIKOCTH HA MPEOJOJICHHE CHJI TPEHHs M YXOAa OSHEPrHuH B

pe3epByap.

6.3. IlepeyeHbp BONPOCOB /Jisi TMOATOTOBKH K 3a4eTy MO0 [JIUCUHUIJIHHE
«'uaporazoguHaMmuKa»

1. OGume, pusznueckre 1 MEXaHNYECKUE CBOMCTBA KUAKOCTH U rasa.

2. Cuunbl, f1edCTByIOIIME B )KUAKOCTU. HampsikeHne mOBEpXHOCTHBIX CHJI U €ro oouiue
CBOMCTBA.
Crioco0Obl U3MepeHUs JaBJICHUS KHUIKOCTH U Ta30B.
Crioco0Ob1 M3MEpeHHs pacxo/ia KUAKOCTH U Ta30B.
BeiBog nuddepeHanbHOro ypaBHEHUs OKOSIIEHCS KUAKOCTH B popme Ditnepa.
IToBepXHOCTH YPOBHSI, €€ CBOWCTBA.
OcHOBHOE ypaBHEHUE THAPOCTATUKU. [[aBieHue, Hanop.
JlaBiieHHe Ha MIOCKHE TTIOBEPXHOCTH.
MeTtoapl onvcanus JBHKEHMS )KUIAKOCTH Jlarpanka u Dinepa.
0. Kunemarmdeckne XapakTEpUCTHUKH IIOTOKA: JIMHUS TOKa, TpyOKa TOKa,
AJIEMEHTapHas CTPYHKa, PacXoJl )KUIKOCTH.

11. VpaBHeHue cromHOCTH (HEpa3pbIBHOCTU) B AU @epeHIuanbHOl M pacuyeTHOU
dopme.

12. BeBog muddepeHnransHOro ypaBHEHUS IBIKYIIEHCS )KUIKOCTH B hopme Diiepa.

13. VpaBuenue bepuymnau uig uaeanbHON HEC)KUMAaEeMOM JKHUIKOCTH.

14. VpaBuenue bepHymnu 11 uaeaqbHOW HEC)KUMAEMOW XHUJIKOCTH B TpadUuecKoif
UHTEpIIpEeTaIUH.

15. VpaBuenue bepHymnau 11 peaabHON KUAKOCTH.

16. TypOyneHTHOE NBWXKEHHWE, JaMUHAPHBINA NOTOK. [ umore3a PeifHonbaca o mepexose
JAMHUHAPHOTO MMOTOKA B TYpOYJIEeHTHBIN NOTOK. [Tepexoanblil pexxum.

17. Tlonsitue o momo6uu GU3MIEeCKuX MporeccoB. TeopeMbl moao0us, yucia (KpUTEPHH)
noao6us. HekoTopble MpUHIUIIBI THAPOMEXAHUYECKOTO MOACTHUPOBAHMUS.

18. Tlorepu maBneHus (Harmopa) Ha MECTHBIE COMTPOTHBIICHHSL.

19. Tlorepu no AMMHE BA3KON KHUJIKOCTH.

20. T'mppaBnuueckuit ynap. KaBurarms.

21. VcteueHue XUAKOCTH U3 OTBepCTHH M Hacanok. KoadduuumeHt u crenenp cxaTus
ctpyu. Koadduument ckopoctu u pacxoaa.

ROONOOA~®



22. Bujpl HacalOK: MWIMHIPUYECKUE, KOHMYECKHUEe, KOHOUJATbHEIE.

23. dusnyeckue MpeacTaBieHUuss 0 (GOPMUPOBAHUH THUIAPOIUHAMUYECKOTO MOTPAHCIIO.
Kpurtnueckoe yncio PeliHonbACa 1715 IIIIaCTUHBL.

24. Crpyiinsle anmapatsl. [IpuHIAN qeicTBUS, pacyer.

25. OTHOCHUTENIEHOE PAaBHOBECHE HECKUMACMOMN KHUIKOCTH.



[Tpunoxenue 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

[TpomexxyTodHasi aTrTecTaluss UMEET IIeNIbI0 OMPENCIUTh CTENEHb JOCTHIKCHHS 3alVIAaHUPOBAHHBIX PE3YJIbTaTOB OOYYCHHS MO TUCIUILIAHE
(Monymio) «['uaporazoquHamMuKa v MpoBoAUTCA B hopme 3auera.

a) [Inanupyemblie pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPE/ICTBA JJIs TPOBEICHUS POMEKYTOUYHON aTTECTALIUU:

CrpyKTypHBIii
JIIEMEHT
KOMIETEHINH

[TnanupyemMsbie pe3yabTaThl
00yueHust

OueHouHble CpeaCcTBa

VK-1 — Cnocoben OCYIICCTBJIATD ITOUCK, KpI/ITI/I‘leCKI/Iﬁ aHaJIu3 1 CUHTEC3 I/IH(I)OpMaI_[I/II/I, MMPUMCHATDb CUCTEMHBIN MOAXO0 JJIs peUICHUA IMTOCTABJICHHBIX

3aza4
[IpumepHBIii nepedeHs TeM U1 pedepaTos:
AHanuzupyer 3amauy, | 1. CtaHoBIeHHE U Pa3BUTHE THAPOTa30AMHAMUKN KaK HAYKH.
BBIJICTISIS ee 6a3zoBsie | 2. Cocynpl, paboTaromue no AaBieHueM. [Ipubopsl i u3mMepeHus AaBleHUs.
COCTaBJISIOLINE, 3. [IpakTHueckoe npuMeHeHue ypaBHeHus bepuyiu.
VK-1.1 paccmaTpuBaeT u npenanaraet | 4. MIamepenue pacxoja »KMIKOCTH B Pa3JIMYHBIX TEIJIOTEXHUYECKUX CUCTEMAX.
BO3MOJKHBIE BAapUAHTHI | 5. YMEHbIIIEHHE TOTEPh JABIEHUS MTPU IPOSKTUPOBAHUH TPYOOIIPOBOIOB TSI PA3IMUHBIX
peleHus MTOCTaBJIEHHOM | SHEPTOHOCUTENEH.
3aJ1a4i, OLICHUBast ux | 6. KaBurauus: Bpes 1 mosnb3a.
JIOCTOMHCTBA U HefocTaTku | 7. Kak n3bexaTh rufpaBaudeckoro yaapa?
8. [IpumeneHue Teopun moo0usi B THIPOTa30IMHAMUKE.
[Ipumeps! 3aaau:
Omnpenenser, 3AJIAYA 1. B oronurenbHOM cucteme (KOTEN, paIuaTopsl, TpyObl) HEOOIBIIOrO JOMa COEPIKUTCS
UHTEPIPETUPYET 1 | Bona B 06BéMe 0,4 M°. CKOIBKO BOIBI IOTONHATENBHO BOHIET B pacCIIMPUTENBHBIN COCY/,
pamwxupyer  mH(opManuio, | coodmarommuiics ¢ armocgepoii, mpu HarpeBanuu e€ ot 20 1o 90 °C. TemnepaTypHIit KO3hPHUITHEHT
VK-1.2 TpeOyeMylo sl pelleHHs | 00beMHOTO pacIiupeHust BoIsl IPUHATH Bt = 0,0006 K™
MMOCTaBJICHHOMI 3anaun; | BAJTAYA 2. Onpenenuts 00bEM BOIBI, KOTOPHIA HEOOXOAMMO MOAATH TOMOJHUTEIBHO B BOJOBO/T
OCYLIECTBIISAET noucK | ruamerpoM 500 MM 1 irHOM | KM npu nosblieHnu Aasienus 1o 3,8-MlIla. BonoBoa 3anonHeH Bogon

nH(pOpMaLUU O Pa3IUYHBIM
THUIIaM 3aIIpOCOB

pHu aTMocepHOM JaBieHuu. TeMmeparypy nojgaBaeMoi BoAbl M BOJbI B BOJOBO/E NMpuHATH 15°C.
Koadduunent odvremuoro cxartus cocrasiser B, = 0,5 109 K™




CtpyKTypHBIit
AJIEMEHT

KOMIICTCHLIN

[TnanupyemMsbie pe3yabTaTsl
00yueHUst

OneHouHble cpeacTBa

3AJIAYA 3.
A

1

d,_ v
1 Y
1

U
Y

B cedenun 1 TpybonpoBosia tuameTpoM 24 cM CpeHsisi CKOPOCTh MOTOKA COCTaBIISIET 5 M/C.
Onpenenuth quamMeTp cedeHus 2 TpyOOoIpoBOIa, €CIM CPEAHSISI CKOPOCTh MTOTOKA B CEYSHHUH 2 paBHA 15
m/c.

YK-1.3

ITpu
uHpopmManuu
(hakThI oT
WHTEpIIpEeTalui,
dbopmupyet
MHEHHS u
apryMeHTUPYeT
BBIBOJIBI M TOUKY 3pEHUS

00paboTke
OTJINYAET
MHEHHH,
OIICHOK,
COOCTBEHHEIE
CYXJICHUS,
CBOH

[IpuMep KOMILIEKCHBIX 3aay:

Pacuer notepp naBieHus NPOLYKTOB CrOPAaHUs IO ra30X04aM MeTaulyprudeckux nedeid. Onpenenenue
BBICOTHI JILIMOBOH TPYOEI.

Lensto pacuera PI'P sBisroTcss pacueT morepb 3HEPIMM NPU ABMXKCHUH PEAJIBHOTO ITOTOKA BSI3KON
HEC)KMMaeMoH KUIKOCTHU u OMnpeCaACIICHUEC  BBICOTHL IILIMOBOI71 pr6I)I o pacCHuTaHHbIM
COIPOTUBIICHUSM.

[Ipu aBMXKEHUN peaIbHOTO ra3a 4YacTh €r0 YHEPTUH PACXOYETCs Ha MPEOAOJICHUE TPEHUS U PA3IIMYHBIX
COIIPOTUBIICHUM.

HOTepI/I Ha MCCTHBIC CONPOTHUBJICHUSA BO3HHUKAIOT IMPHU PE3KOM M3MCHCHHHW BCIWYWHBI U HAIIPABJICHUA
CKOPOCTH, IIPH PE3KOM WM3MEHEHHMM CEUYCHUS KaHalla, IPU IIOBOPOTE KaHAA WIIU YCIOXKHEHWUHM €ro
CCUCHUA, TIpHU COYAAPCHHUU ITOTOKOB. BGJ'II/I‘II/IHy MOTCPb SHEPTHUU BBIPAXKAIOT B JOJISIX CKOPOCTHOI'O
JIaBJICHUS.

[lotepu Ha Tpenue P,,, (Ila) moxHO onpenenuts 1o popmyiie

|l o T
po=a—% L
P dr 2 po-l-o

raie A — xoadunuent tpenus; | — nnmHa kaHana, M; d, — THUIPABIMYECKHUI AMAMETp KaHala, M;

P >

Py U @By — MIOTHOCTH U CKOPOCTH XHUIAKOCTH (ra3a) IIpu HOPMAJIBbHBIX YCJIIOBUAX, T.C. IPHU

atMocepHoM maaBineHuH U Temmeparype T,, paBnoit 273 K; T — neiicTBuTenbHas TemmepaTypa
JKUIKOCTH 1IN Ta3a, K.




CtpyKTypHBIit
AJIEMEHT

KOMIICTCHLIN

[TnanupyemMsbie pe3yabTaTsl
00yueHUst

OneHouHble cpeacTBa

[Tpu namunaprom nemwxennn (Re<2300) ko3 duiimeHT TpeHus 3aBUCUT OT KpuTepus PeliHonbca:

A=64/Re
[Ipu TypOyneHTHOM OBUXKEHUH KO3(DPUIIMEHT TPEeHUs 3aBUCHUT HE TOJIBKO OT KpuTepus PeliHonbca, HO
U OT OTHOCHTEIIBHOW MNIEPOXOBATOCTH CTeHKHM KaHama (A/d), paBHOW OTHOIICHHIO aOCOIIOTHOM
HIEpPOXOBATOCTH A (B MM) K AnaMeTpy Kanana d :

2=011(2 + By
d Re

[Ipy npUONDKEHHBIX TMPAKTHYECKUX pacueTax Kod(PQOUIMEHT TpeHUuss A MOXKHO TNPUHUMATh
[IOCTOSIHHBIM U PaBHBIM JJIs1 KUpIUYHbIX KaHaioB 0,05, st mertamnyeckux 0,04.
[ToTtepu Ha npeoonenue MecTHhIX conpotuBienuit (I1a), onpenenstorcs no popmye

2
, T
Pue=8— Py
McC 0
2 T,
rac f — KOB(I)(i)I/ILII/IeHT MECTHOI'0 CONPOTHUBJICHUA. FEro BeanmumHa 3aBHCHUT OT (1)0pr1 MECTHOT'O

COIIPOTHBIIEHUS, KaK IIPABUIIO, OIIPEEJICHA ONBITHBIM IIyTEM U NIPUBEJEHA B CIPAaBOYHOM JIUTEPATYpE.

Baxxneimmm pacdeToM, KOTOPBIM BBIMOIHSIETCS JJIS MOJABJSIONIET0 OOJIBIIMHCTBA TIEUEH, SBIISIECTCS
OIIpEACIEHUE CYMMAPHBIX MTOTEPh IABJICHUS Ha IIyTU JBUKEHUS JBIMOBBIX ra30B OT IIE€YU 10 ABIMOBOMU
TpyObl. CymMMapHble NMOTEPU HCIHOJB3YIOTCS IPHU ONPEIEICHUN pa3MepoB ABIMOBOW TPYObI, KOTOpas
paccUMThIBAeTCA M3 YCIIOBHS, YTO pa3pekeHHe, COo37AaBaeMoe ABIMOBOH TpyOoil, JOKHO OBITH IO
a0COIOTHON BeIMUMHE OO0JbIlIE CYMMBI BCEX CONPOTUBIIEHUH, BOSHUKAIOUIUX B JBIMOBOM TPAaKTE MEYH.
IIpu pacuere nbIMOBOW TpyObl BHYTPEHHUN THAMETpP YCTbsl TPYOBI (Ha BBIXOJE M3 Hee) MPUHUMAIOT,
UCXOJS U3 YCIOBUH «HE3alyBa€MOCTU», T.€. CKOPOCTh ra30B B YCThE HE JIOJIKHA ObITh MeHblIe 3-4 M/c.
[Ipu pacuere KUPIUUYHBIX U JKEJI€300€TOHHBIX TPYO MOXHO IPUHATH, YTO JUAMETP TPYObl Y OCHOBaHMS
npumepHo B 1,5 pasza Oonbiie nuameTrpa ycThs. [1o yclaoBHSIM BBINOJHEHHS KUPHUYHON KIAJAKU
JMaMeTp YCThbsl He aoibkeH ObiTh MeHee 0,8 M. Ilajgenue Temmeparyphl Ta30B MO BBICOTE TPYOBI AT
KUPIUYHBIX U K€1e300€TOHHBIX TpyO mpuHumaercs 1-1,5 rpan/m, a ang meramindecko — 3 rpaa/Mm.
[lo canuTapHO-TUTHEHUYECKUM TpeOOBaHMUAM BBICOTAa TPYObl HE JOJKHA ObITh MeHbIe 16 M. Eciu
ofHa TpyOa OOCIy>KMBaeT HECKOJIbKO Ieueil, TO pacdeT BBICOTHI TPYOBbI BEIyT MO MaKCHUMaJIbHOMY
CONPOTHUBIICHHIO, & HE TTI0 CYMME COIMPOTUBIICHUI JIMOBBIX TPAKTOB BceX neyer. Uucino neyen Bauser
Ha BEJIMUMHY JMaMeTpa TpyObl, TaK KaK MPU ATOM YBEIWYHBAETCS KOJUYECTBO MPOJYKTOB CrOpaHMs,
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IPOXOASAILINX Yepe3 Tpyoy.
PaccuuTath norepu gaBiieHUs 110 Ta30BOMY TPAKTY U ONPENICIUTh BBICOTY ILIMOBOU TPYOBI.

[1K-3 — CnocoOeH ompeensTh HOPMATHBHBIE YPOBHH JONYCTUMBIX HETaTHBHBIX BO3ICHCTBHII Ha YEJIOBEKA M OKPYKAIOIIYIO Cpely; MPOBOAUTH
M3MEpEHUs] YpPOBHEW OIMACHOCTEW B cpene oOuTaHus, 00pabaThiBaTh MOJYyYEHHBIC PE3YNIbTAThI, COCTABISATH MPOTHO3BI BO3MOXKHOTO Pa3BHTHUS
CUTYyallMM; aHAJIU3UPOBATh MEXAHU3Mbl BO3ICHCTBUS ONACHOCTEH HA 4YEJIOBEKA, OMPEIENATh XapaKTep B3aMMOJECHUCTBHS OpraHM3Ma 4YelOBEKa C
OMAaCHOCTSMH Cpeibl OOUTaHMSI C YYETOM CHEeUU(PUKH MEXaHU3Ma TOKCUYECKOrO JCHCTBUS BPEIHBIX BEIIECTB, YHEPreTUYECKOTO BO3JCHCTBUS U
KOMOMHHPOBAHHOTO JNEHCTBHS BpeIHBIX ()aKTOPOB; ONPEAEISAThH OMACHBIE, YPE3BBIYAIHO OMACHBIE 30HbI, 30HBI IPUEMIIEMOTO PUCKA

Ocy1ecTBisieT MOHUTOPHUHT
(YHKIIMOHUPOBAHUS CHUCTEM
oOecrieueHrs M YyIpaBICHUS

[IpuMepHBIii IEpeyeHb BOIIPOCOB:

1. Kaxk onpeaenuTts BeIHYHHY a0COIIOTHOTO MbE30METPHYECKOr0 AaBieHus? M30bITOUHOr0?
2. Kax u3mepuTh BETMUNHY U30BITOYHOTO MTHE30METPUIECKOTO JTABICHUS ?

3. UYewm ornmuaercs qaBieHHe OT Hanopa? EQuHUIBI n3MepeHus AaBIeHus U Haropa?

4. JlaBnenue 1 kr/cm’. CKOJIBKO 3TO COCTABUT MM.BOJI.CT., [lackamnei, H/M??

5. VYpasuenue bepHymm 1 uieansHON KUIKOCTH.

6. DuzHYEeCKHi CMBICI TEE30METPHUYECKOTO, TEOMETPUYECKOTO M CKOPOCTHOTO JTABJICHUS?

7

I1K-3.1 OXpaHoi OKpYy>KaroIen
P pyKatort . Yro Takoe abcomroTHOE ctaTnueckoe AaBneHue? Kak ero onpenenuts? M36pITOUHOE CTaTHUECKOE
cpeabl, OXpaHOW  Tpyaa,
naBieHue?
0€30MacCHOCThIO B
9 8. KoHcTpyKTHBHBIE 31€MEHTHI MUKpOMaHoMeTpa. JlJ1s uero Hy>kxHa HakJIoHHas TpyOka? Kak
Ype3BbIUAHBIX CUTYAIHIX
OTpeAeIUTh UICTUHHOE 3HAUYE€HUE JaBIICHUS?
9. Kak noaroroBUTh MUKPOMaHOMETP K U3MEPEHHIO JIaBICHUI?
10. Kakwue noka3aHus AacT mpuoOoOp: 3aBHINICHHBIE WM 3aHWKCHHBIE, €CITH BMECTO CIIPTa HAIHUTh
Bojy? Kak n30aBUTHCS OT 3TON MOrpeIIHOCTH?
IIpoBogut mianuposanue u | IIpumepsl 3agau:
JOKYMEHTAJIBHOE 3AJJAYA 1. Boma mpu temmnepatype 20 °C nBwxkercs mo TpyOompoBoay AuameTpoM 35 MM.
COIIPOBOXIEHUE Omnpenenuth peXUM TEUYEHUS IKHUJIKOCTH, €ciau o0beMHBIH pacxon cocramger 0,05 M>/cek.
JEATEeIbHOCTH no | Kunemarnueckas BA3KOCTh BOABI PH TaHHOU Temmepatype 1,006+ 10 M? /cex.

[1K-3.2 COOJTIOICHUIO wi | 3AJIAYA 2. Haiitu naBieHue Ha cBOOOJHOM MOBEPXHOCTH B 3aKPHITOM COCYJE C TpaHC(HOPMaTOPHBIM
JOCTHKEHUIO  TpeOOBaHUil | MaciioM, €ciM YpOBEHb KMJIKOCTH B OTKPHITOM Ib€30METpE BBIIIE YPOBHS Macia B COCyZe Ha 2 M.
HOpPMAaTHBHBIX akTOB B cdepe | [moTHOCTh OeH3mHa cocTaBisieT 886,4 Ko/, OapoMeTpUYecKoe TaBICHUE PaBHO 745 MM.pT.CT.
OXpaHbl OKpYy>Karoleu
Cpelbpl, OXpaHbl  TpyJa,
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0€301MacHOCTH B
Ype3BBIYANHBIX CHTYAITHSIX
IIpumep 3ananus:
«[IpakTuyeckoe mnpuMeHeHUE ypaBHeHUs bepHymin». Boimonusercs pacuer U o0oOuieHue
HKCTIEPUMEHTAIBHBIX JTaHHBIX, a TaKKe TpeOyeTcsl MOJTyYeHHE 3aBHCHMOCTEH MEXIy HCCIEeIyeMbIMU
napameTpamu.
[Topsnok newcTBuii:
Crocoben ocymiectsaats | 1. Ilogrorosuts Tabmuuel «Kypnan nadmonenuii» (tadia. 1) n «Pe3ymbpraTel pacueToB MO OIBITHLIM
KOHTPOIb  COJiepsKaHus B | JaHHBIMY (TalII. 2).
HCIIPAaBHOM COCTOSTHUU Ta6nuua 1
CUCTEM U CPEACTB 3alllUTHI H{ypHaH HaOI0AeHU I
OKpY>KaroIen Cpensl [Tbe30MeTpuyecKoe JaBiIcHHE
Py m PEABRL 11 No mi/m ITonHOE HaBiieHUE B CEUEHUAX P A
pabouux MECT, CHUCTeM | B CEUCHUAX
CPEJICTB 3aIUTHI pH 1 2 1 2
YpE3BBIYANHBIX  CHUTYyaLUsX. ITo
ITo ITo ITo
IK-3.3 Crnocoben OCYILECTBIIATh npubopy,
[Ta | npubopy, | Ila npudopy, Ia npudopy, Ia
KOHTPOJITh BBITTOJTHEHHSI MM BOJI.
MM BOJ. CT. MM BOJ. CT. MM BO/. CT.
3arIaHUPOBAHHBIX CT.
MEpONPHUATHI IO  OXpaHE 1
OKpY’Karolen cpeipl, OXpaHe 2
Tpyaa, 00eCTIeYeHHIO 3
0€e30MacHOCTH B 4
YpE3BBIYANHBIX  CUTYyaIUsIX Temnepatypa Bo3ayxa B naboparopuu, °C
Ha 00beKTe
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O1leHOYHEIE CPENCTBA
00yueHUst p

Tabnuua 2
Pe3ynbpTaThl pacueToB 10 ONBITHBIM JAHHBIM
CxopocTHOE K
[Torepu Koadd. Koadpd. | Pacxo puTepun
Ne | namnenue B p b bd A
o | cedermsx | AABICHUA, | CONPOTMBIEHMS, | CKOPOCTH, | BO3AYXa, | Diinepa | Peitnombaca | Pt
1 2 Ia S ® M/c Eu Re

A WNPE

2. 3mepeHHbIe 3HaUCHUS Mepenaa JaBieHus (MM BOJ. CT.) IEpeBECTU B eAMHUIIBI cucTeMbl CU
(ITa).
3. BbluncanTh CKOPOCTHBIE JaBJICHUS B cEUEHUIX | U 2 1715 KaX10T0 3aMepa:
Pch = Plan - Plnbes;
PZCK = PZI’IOJZH - P2nbe3
4. BeluMCIUTh NOTEPH J1aBICHUS

me = Plan - PanH
5. Beraucnuth K03QOUIMEHT MHIpaBInIecKOr0 COMPOTHUBICHHSI

f — I;;zom
2¢ck
6. PaccuuTarh MIIOTHOCTh BO3/lyXa MPH TEMIIEPATYPE
1,29 0 = 12923
Pr =% T, 77273 +¢t

7. VI3 ypaBHenus (11) onpeaenuts KOdpHUIMEHT CKOPOCTH
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w; vV PZCK

\/Z(Plnozm _ Panes) \/Plno,m - P2nbe3
Ps

(p:

8. HaiiTu cpennee 3Hauenne kod3puumenra ckopoctu
n
_ _ i=19i
n
re N — 4uCio 3HAa4CHUH ;.
Tak xak K03 umerT cxxatus cTpyu € = 1, MOXXKHO IPUHSTH
o=4
rae { — ko3 duimeHTt pacxoja.
9. Onpenenuth 00BEMHBIE PACXOJIBI BO3/IyXa, BEITEKAIOIIETO U3 COTIA

Z(Plnwm - P2nbe3)
Ps

rae fo = 0,785d? = 0,000314 M2 — IOIIAIb BBIXOIHOTO CEUSHHS COTUIA.

10. OnpenenuTs ACHCTBUTENBHYIO CKOPOCTH JJISl KaXKAOTO OMbITa U3 ypaBHEHUs pacxona (12):

vV
Wy = —

fo

11. Beraucnutsb uncina nopoodus Duinepa Eu u Peitnonbaca Re. Ecnu kputepuit Pelinonbaca
MEHSIETCs, @ KpUTepuid Ditliepa 0cTaeTcs MOCTOSIHHBIM, TO HACTYMAET PEXUM aBTOMOJIENIbHOCTH, T.€.
CTpysl CO3/1aeT NOJ00HBIE SMIOPBI CKOPOCTEH JIJIsl MONEPEYHBIX CEUEHUH TTOTOKA.

V=1pfo

Yucno HOI[O6I/IH 3ﬁﬂepa YKa3bIBA€T HA OTHOICHUC U3MCHCHUA JaBJICHUS K YABOCHHOMY
CKOPOCTHOMY JABJICHHUIO.
w- d

e = —
v
rae d — quametp coruta, d = 0,02 m.
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v — K09 PUITHEHT KHHEMATHYECKON BA3KOCTH Bo3ayxa, v =15,1-107,
12. Pe3ynpTaThl pacyeToB 3aHECTH B TA0I. 2.
13. Tlo pe3ynapTaTaM pacdeToB MOCTPOUTH TpadudecKyro 3aBUCUMOCTE V = f(P,x), @ TaKKe
3aBucumocth Eu = f(Re).

14. B BbIBOJIaX yKa3aTh:

— KaKkuM 00pa3oM 3aBHCAT MIOTEPH JABICHHS OT PAcX0a XKHUIKOCTH (Tra3a);

— KaKoBa BEeJIMYMHA KOXPPUITUCHTA,

— HaOIIO1aeTCs M aBTOMOJICTBHOCTh B PACCMATPUBAEMOM JTHAITa30HE PACXO0/I0B;

— KaK 3aBUCHUT PACcXOJ] )KUJKOCTH Yepe3 COILIO OT MbE30METPUIECKOTO JTABJICHUS TIEPE]T COIIOM.

[IK-4 - Cnoco0eH OpHEHTHPOBATHCS B OCHOBHBIX MpoOiieMax TeXHOC(EpHOH 0e30MacHOCTH; MPUHMMATh Y4acTHE B HAyYHO-HCCIEAOBATEIBCKUX
pa3paboTkax Mo MPO(UII0 TMOATOTOBKH: CHCTEMATH3WPOBATh WH(MOPMALMIO IO TEME WCCICAOBAHWN, NMPUHAMATh y4acTHE B JKCIEPUMEHTaX,
oOpabaTeiBaTh MOJYYCHHBIE [aHHBIC;, pellaTh 3a7adyd MPOo(ecCHOHANBLHON MEATENHHOCTH B COCTaBE HAYYHO-UCCIEIOBATENHCKOTO KOJIJIEKTHBA;
WCIIOJIh30BaTh 3aKOHBI M METOJbl MAaTeMAaTHKU, €CTECTBEHHBIX, T'YMAHUTAPHBIX U DKOHOMHYECKHUX HAyK MPHU pEHIeHUH MPO(EeCCHOHATBHBIX 3a7aY;
MIPUMEHSITh Ha IPAKTHKE HABBIKH MPOBEICHUS U OMMCAHUS HCCIEA0BAHUMN, B TOM YHCIIE SKCIIEPUMEHTAIbHBIX

[1K-4.1

B COCTaBcC HAay4YHO-
HUCCICIOBATCIIBCKOT'O
KOJIJICKTHBa MNPpUHHUMACT

ydqacTue B pa3paboTke U
9KOJIOT0-DKOHOMUYECKOM

000CHOBaHUU TJIAaHOB
BHEAPECHUS HOBOU
MPUPOAOOXPAHHON TEXHUKHU
u TEXHOJIOTHUH,
SKOHOMHUYECKOM
pEryIMpoBaHUU
MPUPOJOOXPAHHOM

ACATCIIbBHOCTU OpraHru3allun

IIpumep 3ananus.
3AIAYA 1. Paccuntarh MECTHBIC TTOTEPH JIABJICHHUS 110 TA30BOMY TPAKTY.

f. Q, Q,
Q L feo E G fer
A
hy h, h;
fad
L L, L
c —b F Tk

DF FK

Q1 =4,7Mc; Q,=3,5m/c; Q3 =2,7 M/c;
ty = 600 °C; po = 1,2 kr/m;
Li=8M;Lo=6M;Ls=4m Ly=8Mm;hy=6M; h,=8Mm; h3=9 m;
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2. o 2. 2. 2. 2.
fAB =3-1lu vaC =2-1u -fcn :fDF :fFK =2,51u ’fED =15-1u -ch =15-In";
IIpuMepHBIii IEpeYeHb BOIIPOCOB:
1. K pesepByapy WM K HaKkJIOHHOH TpyOKe cClielyeT MOJKIIOYUTh HUMITYJIbC JaBIEHUS, €CIH OHO
B cocraBe Hay4HO-
oTpuUlIaTeNbHOE (pa3psokeHue)?
HCCIIEI0BATEIBCKOTO .
2. KoHcTpykius mHeBMOMeTpUueckor TpyOku [Ipanaris.
KOJIJIEKTHUBA MPUHUMAET .
3. Kak, mome3ysice T1pyOkoit IIpaHAarns u MaHOMETPOM, OIPEACIHTH CKOPOCTHOE, TIOJHOE
[1K-4.2 yJacTue B pa3paboTke
. (M30BITOUHOE), ThE30METpUYECKOEe (M30BITOUHOE) aBICHUS?
MEPOIPHUATHIA 10 CHUKEHUIO
4. Or xakux (akTopoB 3aBHCUT (HopMa IPOdUIIs CKOpOCTH?
MOKAPHBIX U JIPYTHX PUCKOB
. . 5. Kak onpenenuts cKOpoCTh, €CITU U3BECTHO CKOPOCTHOE JaBJICHHE, pacxo?
Ype3BhIYAIHBIX CUTYAIIHA
6. Kax ompenenuTs noTepu naBieHus?
7. Kak paccuntaTh 00bEMHBIN U MAaCCOBBIA PACXOl KUAKOCTH (raza)?
B cocraBe HAy4YHO-
HCCIIEI0BATEIBCKOTO [Tpumep 3amaun:
KOJIJIEKTHUBA npuanmMaeT | SAJIAYA 1. Onpenenuts HeOOXOIUMYIO BBICOTY ABIMOBOM TPYOBI, €CIIM OHA JJOJKHA CO3/1aBaTh
I1K-4.3 y4yacTue B oIleHKe | pazpeskerure 60 MM BOJ. CT. IPH CpeHEN TeMIiepaType AIMOBBIX ra3oB 400 °C u TeMnepaTrype
pe3yIbTaTUBHOCTHU U | OKpy>Karoiiero Bozayxa 0 OC. TIn0THOCTD IBIMOBBIX ra30B IPU HOPMAJIBHBIX YCIOBUAX MPUHATH 1,27
s dexTuBHOCTH cucremsl | kr/ M.

yIpaBJIeHHs OXPaHOUl Tpyaa

6) HOp}I,I(OK IIPOBCACHUA HpOMe)I(YTO‘IHOﬁ aTTeCTaluu, ITOKa3aTCJIM U KPUTCPUN OLICHUBAHUA:

IIpomexxyTouHass arrecranus 1o AUCHUIUIMHE «[ MAapora3oguHaMuKa» BKJIKOYAET TEOPETUYECKHUE BOIPOCHI, IO3BOJIAIOIIME OLICHUTh YPOBEHb
YCBOGHUSI OOY4YaIOIIMMHUCS 3HAHUW, M TMPAKTUYECKHE 3aJaHUsl, BBIABISIOLIUE CTENEeHb CHOPMHUPOBAHHOCTU KOMIIETEHLMH, MPOBOAUTCS B (Qopme

3a4cTa.

3aueT no JaHHOW AMCUUIUIMHE MPOBOIUTCS B YCTHOU (hopme. [TokazaTenu u KpuTepuu OLleHUBAHUS 3a4eTa:
Ha oneHky «3a4TeHo»:
e oOyyaromuiicss JOJKEH IIOKa3aTh YpPOBEHb 3HAHMNW HE TOJBKO Ha YPOBHE BOCIPOM3BEIACHHUS U OOBSCHEHHS HH(OpMaLUHU, HO U
MHTEJJIEKTYyaJbHbIE HaBBIKM pElIeHUs MpoOjeM U 3a/ay, HaXOKJIEHUS YHUKaJIbHBIX OTBETOB K MpoOjemMaM, OLIEHKH U BBIHECEHMS] KPUTHUECKHX

CYXKJICHUM;




e  oOydJaronuiicss JOJKEH MPEIOCTABUTH BBIITOJHEHHOE 33JIaHHE, B KOTOPOM OBbLIM OBl OTPa)KEHBI MPOOJIEMBI, KAaCcaroOIIHecs BCEX aCIEKTOB
M3y4aeMOU JTUCIUTLTHHBL.

Ha onenky «He 3auTeHo»:

e oOydaromnuiicss He BIaJACeT TEPMUHOJIOTHEH N3YIaeMOU TUCIIUTIINHBI;

e  oOydaromnuiicss He MOXKET IMOKa3aTh 3HAHKS Ha YPOBHE BOCTIPOU3BEACHUS U OOBICHEHUS MH(GOPMAITMH U3ydaeMON JUCITUTIIINHBI,

e  0oOydaromnuiicss He MOXKET IMOKa3aTh HHTEUICKTyaJIbHbIC HABBIKH PEIICHUS MPOCTHIX 3a/1a4.



