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1 Ilesiu ocBOeHMSA AUCHUNIUHBI (MOAYJIA)

LenssMu 0CBOEHUST AUCIUTUTHHBI (Moayisi) «['Mapora3orHaMuKa» SIBSIETCS U3yUueHue
OCHOBHBIX TIOHSITUA U 3aKOHOB TM/IPOTa30/[MHAMUKH, OCBOEHHe TeOpeTUUYeCKHX OCHOB U
pacueTHbIX METOAUK JJisl pellieHusl 3a/lau UCC/Ie[loBaHKsI paBHOBECHS U IBU)KEHUS XKUIKOCTel
Y Ta30B B Pa3/IMUHbIX 3/IeMEHTaX SHepreTMUeCKUX YCTAHOBOK: pe3epByapax, TpybomnpoBojax,
apMarype, MPOTOYHbBIX YaCTsIX JIOTaTOUHBIX MallIUH U T.[.

2 MecTto AuCHUMIVIMHBI (MOAY/iA) B CTPYKType 00pa3oBaTe/IbHOW MNPOrpaMMbl
MOATrOTOBKM 0aKkasiaBpa

HOucturiiHa — «['Wapora3ouHaMuKa» BXOJUT B 0Oa3oByo uacth Omoka 1
obpa3oBareyTbHOM MTPOTrPaMMBbI.

O w3yueHWs [JUCLMIUIMHBI HeoOXOAWMBbI — 3HAHWS, YMEeHUs U  BJafleHus,
c(opMHpOBaHHbIE B pe3y/bTaTe W3yueHUs! AUCLUIINH:

* «Matematvka» — pasgenbl guddepeHMaTbHOE W MHTErpajbHOe HCUYUCIeHUe
GbyHKI[MM OHOM TIlepeMeHHO;

* «®Du3uKa» — pa3/iesibl SHeprus, cuia, paboTa U MoTeHLMaIbHasi SHEPTHsl.

3HaHus (YMeHUs1, BlIaJieHus1), TT0JIydeHHbIe TIPH U3y4YeHUH JaHHOM AWCIUTUINHBI, OyayT
HeoOXOoJUMBI [I/I1 OCBOEHUs TakuxX AucUUIUIMH Kak b1.B./1B.02.01 «MopgenvupoBaHie
MPOLeCCOB TUJpOrasoJuHaMUKKA U TeruioMaccornepenoca», b1.B.[1B.02.02 «YucieHHoe
MojienipoBanue», B1.B.05 «VCTOYHMKM UM CUCTeMbl Ter0CHaOXKeHHsl TpeATrpUsTHII»,
b1.B.[IB.03.01  «DHepreTnyeckue  CHUCTeMbl  OOecriedeHUs]  >KU3HeeSITelTbHOCTH»,
b1.B.Z1B.03.02  «OrtoruieHve,  BeHTWIALMS W KOHAMLMOHWMpOBaHue»,  B1.B.10
«TexHo/mornueckue SHeproHOCUTe/TN TIPeNPUATHN».

3 Komnerennun o0yuyarmmerocs, (opmupyeMble B pe3yjbTaTe OCBOEHHS
AMCIUIUIMHBI (MOAY/Is) M IVIAaHHPYyeMble pe3y/IbTaThl 00yueHHus

B pe3synbTaTe ocBOeHUsS AMCLUIUIMHBI (MOy/1s1) «['Mapora3ogrHaMKuKa» 00y4JaroIUics
JIO/DKeH 00/1aiaTh CIeYIOIIMMH KOMITeTeHLIUSIMU:

CTpyKTYypH

BIN 3/IEMEHT [TnaHupyemble pe3y/bTaTbl 00yUeHUs
KOMIIeTeHIUU

OIIK-2 cnocoOHOCTBIO [JeMOHCTPUPOBATH 0a30Bbie 3HAHHA B 00/1aCTH
eCTeCTBeHHOHAYYHbBIX JUCLHHIUIAH, TOTOBHOCTHI0 BBIAB/IATH €CTeCTBEHHOHAYYHYIO
CYLHOCTb MPo00/ieM, BO3HMKAWIIHX B X0jJe Npo()ecCHOHA/IBHON JesTeTbHOCTH;
NPUMEHSATh //Isi MX pa3pelieHHs] OCHOBHbIE 3aKOHBI eCTeCTBO3HAHHA, METO[bI
MaTeMaTH4YeCKOro aHa/m3a U MO/Ie/TMPOBaHMS, TEOPeTHYECKOro |
KCMEPUMEHTATbHOr0 HCC/IeJOBaHHUs
OcCHOBHBIE OTIpe/ie/IeHrsT U MIOHATHS THAPOra30JuHaMUKU. OCHOBHBbIE
METOZbl peIlleHUs] TUIOBbIX 3a/ay IO W3BeCTHbIM aJrOpuTMaM M
npaBuiaM. OCHOBHbIE METO/Jbl aHa/W3a W MOJEIUPOBAHMUS
COOTBETCTBYIOIIMX MPOLIECCOB I'M/IPOTa30AMHAMHUKH.
BbISBIATL eCTeCTBEHHOHAaYUHYH0 CYI[HOCTh MPOOJ/IeM, BO3HUKAIOIIUX
B Xofe mpodeccuoHanbHOW  [1eATeNbHOCTH TpPU  W3y4YeHUH
«['maporaso-quHaMuKu». Pacrio3HaBaTh 3(h(hEKTHBHOE pellleHne OT
YMeThb Hed(PeKTUBHOTO [Jisi pelleHus CrelMaJTu3upOBaHHbIX BOIPOCOB U
3amay B obmact rugporasoauHamMukd.  OOCYKJaTb  MeTO/bI
3¢ dexTrBHOTO pemieHNs. OOBSICHATb TTOCTAHOBKY OCHOBHBIX 3a7iau B
00/1acTy TUIpOra30AMHAMUKH.
BnageTp MeTtoaMi  MOZe/TUPOBaHUs B 00/aCTH  TWAPOTa30WHAMMKH.

3HaThb




CTpyKTypH
bI{ 3/1eMeHT [Tnanupyemsble pe3y/ibTaTbl 00yueHus

KOMIIeTeHIIUA

[IprimeHeHrieM OCHOB THMJpOra30JAWHaMUKW [/ peLleHus 3ajau
TIOBBINIEHHOW CJIO)KHOCTH. YMEHHMSIMA aHa/Iu3UpOBaTh CIIOCOOBI
TEOPETHUUECKOT0 U SKCIIepPUMEHTA/bHOTO HCCIefoBaHus B 0b/acTu
TUpOra30/iIMHaMUKH.

ITK-4 cnioco6HOCTBI0O K MPOBEJJeHHI0 KCIIEPUMEHTOB M0 3a/JaHHOM MeTo/uKe,
o0paGoTke ¥  aHa/M3y MOJyYeHHBIX Ppe3yJbTaTOB C IPUBJIeYeHHEM
COOTBETCTBYHIIEr0 MaTeMaTHUeCKOro anmnapara
OcHOBHbIE MeTO/Ibl TIPOBe/IeHUS SKCTIePUMEHTOB B 00/1aCTH
TUAPOra30iMHaMHUKY [i/1s1 TUTIOBBIX 3a/lau 10 W3BEeCTHBIM MpaBU/IaM U

3HaTh anroputMam. CriocoObl peau3aliy pe3y/IbTaToOB MPOBeIeHHbBIX
9KCIIEPUMEHTOB B CBOel MpodeccHoHa/IbHON JesiTeTbHOCTH.
[TnaHupoBaTh 3KCIIepUMeHTa/IbHbIe UCCIeJoBaHUs B 00/1aCTH

VMETE rugporasoauHaMuky. O6pabaTeIBaTh U aHATM3UPOBATH TIOTyYeHHbIE

pe3ysibTaThl. OLjeHUBaTh 3HAUMMOCTb U NPAKTHYECKYIO MPUTOAHOCTh
TNIOJTyYeHHBIX pe3yJ/IbTaToB.

OCHOBHBIMHU MeTO/lJaMM MaTeMaTHUeCcKOro arrapara /ijisi 06paboTku
TIOTyYeHHBIX SKCIIePUMEHTATbHBIX Pe3y/IbTaToB B 00/1aCTH

Bnapetsb rUpora3oiuHaMuKu. HaBblkamu U MeToIMKaMu 000011jeHUs
pe3y/bTaToB KCIIepUMeHTaIbHOM [1esiTeJIbHOCTH C UCTI0b30BaHUEM
COBpeMeHHbIX 00pa3oBaTe/bHbIX U MH(GOPMAIIMOHHBIX TEXHOJIOT M.

4 CTpyKTypa U cojiep)KaHue AUCLUIIUHBI (MOAY/IsA) 7151 OUHOU (hopMbI 00yUeHUs

OOb111ast TPyJ0EMKOCTb AUCLIUTIMHBI COCTaB/IsieT 5 3aueTHbIX euHML, 180 akaz. yacos,
B TOM YHCJIE:
® KOHTakKTHas pabora — 89 uacos:
1. ayautopHas — 85 4acos;
2. BHeayJMUTOpHas — 4 yaca;
camocTosiTe/ibHas paboTa — 55,3 yaca;
® TIOATOTOBKA K 3K3aMeHy — 35,7 4acoB.






AyauTopHas KOHTaKTHasi padora
(B aKaj. yacax)

2 .
= CamocrosaTebHa .| Popma TeKyuiero KoHTpoisa | Koj u cTpykTypHBIM
Pazpen/Tema g Bup camocTrosiTeTbHOM P ym ™ A Py
= s1 padota ycreBaeMoCTH U 3/IeMeHT
JUACLHITAHBI S jsabopar. | mpakTH4. padoThI o
O JIeKIH (B akap. yacax) NPOMEeXYTOUHOH aTTecTanuu KOMIIeTeHI[UU
3aHATHA 3aHATHSA
1. Pasgen. OCHOBHBIE TIOJIOKEHHUS 4
CTaTHWKW THAPOra30fMHAMUKU.
[TpopaboTka Hanuuve KOHCIIEKTOB JIEKLIU;
MeKITMOHHOT O c/aua oTyeTa 1o JiabopaTOpPHOMU
1.1. Tema. BBogHble cBejeHUs, MaTepuasa; MOArOTOBKapaboTe;, cAaya MpaKTUYECKUX OITK-2 — 3vE:
OcHoBHBIe (u3MUeckre CBoicTBa 4 2 1/11 1/11 2 oTueta K slabopaTopHOMBazau. K4 BYB’
PKUKOCTEH U Ta30B. paboTe; peieHue 3anayl Y
(ITynkt 6, pasgen 1,
rema 1)
[MpopaboTka Hanuure KOHCIIEKTOB JIEKLIU;
MeKITMOHHOT O c/aua oTyeTa 10 J1abopaTOpPHOMU
1.2. Tema. OOuue 3aKOHbI U i A paTop
o MaTeprarna; ToJroToBKapaboTe. OIIK-2 — 3yB;
ypaBHEHHUsI CTaTUKU >KUAKOCTed u 4 2 1/11 - 4 o
oTueTa K JlabopaTOpHOM IMK-4 — 3yB
rasoB.
pabore  (TTyHkT 6,
aszzen 1, Tema 2)
[TpopaboTka Hanuuve KOHCIIEKTOB JIEKLIU;
MeKIIMIOHHOT O c/aua oTyeTa 10 J1abopaTOpPHOMU
1.3. Tema. ABCOMOTHBIH "oy 9 11 T 9 MaTepuaa; MoAroToBKapaboTe. OIIK-2 — 3yB;
IOTHOCUTE/ILHBIU ITOKOMN. oTueTa K na6opaTopH0171 T1K-4 — 3yB
pabore  (IlyHkT 6,
azzen 1, rema 3)
HToro no pa3peny 1 4 6 3/31 221N 8
2. Paznmen
(OCHOBHBIE MOJIOJKEHUSI KUHEMATUKY 4
CUpOra3oAHaMUKH.




AyauTopHas KOHTaKTHasi padora
(B aKaj. yacax)

=" o
= CamocrosaTebHa .| dopma Tekyuero KoHTposia | Kop u cTpykTypHBIN
Paspen/Tema g Bup camocronTe/1bHOM P yt ™ A PyKTyp
%)
= s1 paboTa ycreBaeMOCTH U 3/71eMeHT
JUACLHITAHBI S jsabopar. | mpakTH4. padoThI o
O JIeKIH (B akap. yacax) MPOMe)XyTOUHOM aTTecTal{uu KOMIIeTeHI[U!
3aHATUA 3aHATHSA
[MpopaboTka Hanuuve KOHCHEKTOB JIEKLIUA;
ITeKLIMOHHOTO craua oTyeTa To JlabopaTOpHOM
2.1. Tema. OOmue  TOHSTHS K A parop
o MaTeprasa; TOArOTOBKapaboTe; cAada TpaKTUYeCKuX
KUHEeMaTUKU JKUJKOCTe U rasos. N OIIK-2 — 3yB;
4 2 1/11 1/11 4 oTueTa K ylabopaTopHOiBaauy.
MeTofbl  ONUCAHUS  [IBHKEHUS] IIK-4 — 3yB
i KOCTel] pabote; pelieHHe 3a4ay
) (ITynxkT 6, pasgen 2,
remMa 1)
[MpopaboTka Hanuunre KOHCIIEKTOB JIEKIIU;
. IEeKIIMIOHHOT O craua oTyeTa 1O JlabOpaTOPHOM
2.2. Tema. CrpyiiHas K A parop
MaTeprana; MOoJArOTOBKapaboTe; cfaua TIPAKTHUYECKHX|
CUZpaBlIAyeckasl MoJe/b II0TOKa, N OIIK-2 — 3yB;
4 2 1/11 2 4 oTueTa K JlabopaTopHOMBazay.
YpaBHeHue CILJIOLIHOCTH| I1K-4 — 3yB
pabote; pelieHre 3anad
HepaspbIBHOCTH).
(Ilynkt 6, pasgen 2,
remMa 2)
HNTtoro no paspeny 2 4 4 2/21 3/11 8
3. Pasgen. OCHOBHBbIE TMOJIOXKEHUs] 4
[TMHaMUKU B TH/IPOra3ojUHaMUKe.
[TpopaboTka Hanmuuve KOHCIEKTOB JIEKLIUM;
ITeKLMOHHOTO Cflaua oTdyeTa 1o JslabopaTOpHOH
3.1. Tema. OO6upe 3aKOHBl Y Marepuana; MOJrOTOBKapaboTe; cjaua IPaKTHUeCKHX| OIK-2— 3vE:
ypPaBHeHUsI JUHAMUKU XUAKOCTed 1 4 2 2 1/11 4 oTueta K slabopaTopHOIBazau. K-4 ByB’
ra3oB. YpaBHeHue bepHyu. paboTe; peleHve 3ajayl Y
(ITyukt 6, pasgen 3,
rema 1)
[Mpopabotka Hamiune KOHCIIEKTOB JI€KLUM;
MeKIIMIOHHOT O c/laua oTyeTa 10 JlabopaTOPHOH
3.2. Tema. YpaBHeHue [JBWXKeHUs] MaTepuana; MOArOTOBKapaboTe;, cAaya TPaKTUYECKUX OIMK-2 — 3vE:
N7 BSIBKOW JKUAKOCTU (ypaBHeHUe 4 2 2 2 4 oTueTa K slabopaTopHOiBajau. TK-4 BYB’
Hasbe-CToKCa). pabote; pelieHHe 3ajad Y
(Ilyaxt 6, pasgen 3,
rema 2)




AyauTopHas KOHTaKTHasi padora
(B aKaj. yacax)

=% o
= CamocrosaTebHa .| Popma Tekyuiero koHTpo/isa | Kojg u cTpykTypHBIM
Pazpen/Tema g Bup camocTrosiTeTbHOM P ym ™ A PYKTYp
s s1 padota ycreBaeMoCTH U 3/IeMeHT
JUACLHITAHBI S jsabopar. | mpakTH4. padoThI o
O JIeKIH (B akap. yacax) NPOMe)XyTOYHOM aTTecTaliu KOMIIeTeHI{M U
3aHATHUA 3aHATUA
[MpopaboTka Hanuuve KOHCHEKTOB JIEKLIUA;
IMEeKLIMOHHOT O c/laua oTueTa o JilabopaTOpPHOMU
3.3. Tema. TTogo6ue MaTepHasa; TMoJAroTOBKapaboTe; cjaua IpaKTHUYeCKUX OIMK-2 — 3vB:
FUZPOMeXaHUYeCKUX npotieccos| 4 2 1/11 2 4 oTueta K slabopaTopHoOMBazau. MK-4 3yB ’
Pe>XMBI JBMKEHUS KUIKOCTeH. paboTe; peleHve 3ajayl Y
(ITynkT 6, pasgen 3,
remMa 3)
[MpopaboTka Hanuunre KOHCIIEKTOB JIEKIIU;
IEeKIIMIOHHOT O craua oTyeTa 1O JlabOpaTOPHOM
3.4. Tema. ComnpoTuBieHue py K A parop
MaTepuasa; MoAroToBKapabore. OIIK-2 — 3yB;
TeUeHWH D KUAKOCTH B  Tpybax| 4 2 1/11 - 4 N
o oTyeTa K ylabopaTopHOM IIK-4 — 3yB
UTiHeVHbIe TOTepH.
pabore  (TTyHKT 6,
azzien 3, reMa 4)
[TpopaboTka Hanuuve KOHCIIEKTOB JIEKIIU;
IMEeKLIMOHHOT O c/laua oTueTa o JilabopaTOpPHOMU
MaTepuasa; TOArOTOBKapaboTe;, cAaya TpPaKTUYECKUX
3.5. Tema. MecTHBIg p » 1104 vp > A p OIIK-2 — 3yB;
4 2 1/11 2 4 oTueTa K ylabopaTopHOiBaauy.
cornpoTusieHus. Kasurarus. IIK-4 — 3yB
paboTe; peieHue 3aayl
(ITynkt 6, pasgen 3,
remMa 5)
[MpopaboTka Hanuune KOHCIIEKTOB JIEKIIU;
ITEKLMOHHOT' O c/laua oTyeTa 1o JilabopaTOpPHOMU
3.6. Tema. PacueTel [BUKeHUs] MaTeprana; MoJAroTOBKapaboTe; cfaua TIPAKTHUYECKHX| OITK-2 — 3vE:
PKUIKOCTM W ra3a B Tpybax u 4 4 2/21 2 4 oTueta K slabopaTopHOBazau. K-4 gyB’
KaHamax. pabote; pelieHre 3agad y
(ITyukt 6, pasgen 3,
reMa 6)
HToro mo pa3peny 3 4 14 9/51 9/11 24
. Pasgen. VicreueHne XUIKOCTeH U 4
ra3oB U3 COmes ¥ HacafloK.




AyauTopHas KOHTaKTHas padora
(B aKaj. yacax)

= CamMocTrosiTesIbHA .| ®@opma TeKyiero KoHTposia | Koj u cTpyKTypHBIH
Pazpen/Tema g Bup camocTrosiTeTbHOM P ym ™ A Py
= s1 padota ycreBaeMoCTH U 3/IeMeHT
JUACLHITAHBI S jsabopar. | mpakTH4. padoThI o
O JIeKIH (B akap. yacax) NPOMEeXYTOUHOH aTTecTanuu KOMIIeTeHI[UU
3aHATHA 3aHATHSA
[MpopaboTka Haymurie KOHCIIEKTOB JI€KLIVIA;
4.1. Tema. VcreueHue >XUIKOCTH| ITeKLIJMOHHOI'O c/laua oTueTa o JilabopaTOpPHOMU
uepe3 oTBepcTHe. Buabl HacaZiok U 4 2 20U 4 MaTepHasa; ToAroTOBKapaboTe. OIIK-2 — 3yB;
MX TpuMeHeHue. ['WApaB/IMYecKui oTueTa K labopaTOpPHOM [IK-4 — 3yB
yzaap. pabore  (IlyHkt 6,
azzien 4, rema 1)
[MpopaboTka Hamvure KOHCIIEKTOB JIEKIIU;
MeKITMIOHHOT O c/laua oTyeTa o JiabopaTOpPHOMU
4.2. Tema. [lBwkeHue rasza ( i A parop
MaTeprana; MoJAroTOBKapaboTe; c/aua TIPAKTHUECKHX|
BBICOKUMM CKOPOCTsIMU. [TapameTpsl N OIIK-2 — 3yB;
4 2 2 /11 4 oTueTa K siabopaTopHOiBaau.
BaTOPMOXKEHHOT O rasa. IIK-4 — 3yB
paboTe; permeHve 3ajayl
KpuTtnueckass CKOpOCTb.
(ITyukt 6, pasgen 4,
remMa 2)
[MpopaboTka Hanuuve KOHCIIEKTOB JIEKIIU;
IeKIJMOHHOT O craua oTyeTa 1o JiabopaTOpHOM
4.3. [IBr>keHHe rasoB IO KaHajam| i A parop
MaTepHarna; TOJroToBKapaboTe. OIIK-2 — 3yB;
[epeMeHHOr0 ceveHHWs. YpaBHeHUWe 4 4 4/21 - 3 N
oTueTa K labopaTOpPHOM [IK-4 — 3yB
I"toronuo. Yucno Maxa.
pabore  (ITyHkT 6,
azzien 4, rema 3)
[MpopaboTka Hanuuue KOHCIIEKTOB JIEKLIUM;
IMeKITMOHHOT O c/laua oTyeTa o JiabopaTOpPHOMU
MaTepuana; MOArOTOBKapaboTe;, cAaya TPaKTUYECKUX
4.4 T'unore3a Cen-Benana. Cormg P ; TTOA P > oA P OIlIK-2 - 3yB;
4 2 2 2/1U 4,3 oTueTa K siabopaTopHOiBaau.
UlaBassi. [IK-4 — 3yB
paboTe; peieHue 3anayl
(ITyukt 6, pasgen 4,
rema 4)
HToro no pa3peny 4 4 10 10/41 321N 14,3

HUToro 3a cemeci 4 34 34/141 17/611 55,3 JK3aMeH
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5 O6pa3oBaresibHbIe U HHHOPMAI[MOHHBIE TEXHOIOTUN

515t perieHust TIpelyCMOTPEHHBIX BUJOB yueOHOW pabOoThI MpU U3yUeHUH JUCLUTTHEIL
«'naporasofuHaMuKa» B KauecTBe 00pa3oBaTe/bHbIX TEXHOJIOTHMN MCIIO/b3YIOTCS Kak
TPaJULMOHHBIE, TaK U MOZly/IbHO-KOMITETEHTHOCTHBIE TeXHOJIOTUH.

LlensiMmu o6pa3zoBaTebHbIX U MH()OPMAL[MOHHBIX TeXHOJIOTHH SIBJISIOTCS:

® aAKTUBH3WPOBAHHE MBIIIEHNST 00YJaroIIXCS;

* (QopmupoBaHUe UHTepeca K U3yuaeMOMy MaTepuaiy;

® Dpa3BUTHe MHTEIJIEKTa U TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroLxcsl.

JIeKIIMOHHBIN MaTepuan 3akperuisieTcsi Ha jabopaTopHBIX paboTax, rie MpUMeHsIeTCs
COBMECTHasl [IesITe/IbHOCTb CTYZIeHTOB B TpYIIe, HarpaB/ieHHas Ha pelleHHe oOIed 3azaun
MyTeM CJI0XKEeHUsI pe3y/IbTaTOB WHAWBHAYaJbHOW pabOThl UleHOB TPYIIbL. [I7i pa3BUTHUS U
COBEpIIIEHCTBOBAHMSI ~ KOMMYHHMKATHBHBIX  CIIOCOOHOCTEH  CTy[]eHTOB  OPTraHU3YIOTCS
NpaKTUYeCcKue 3aHsATHS B BUJe AWCKYCCHM, aHa/lv3a peasibHbIX MPOOJeMHBIX CHUTyaluil U
MEXAUCOUITMHAPHBIX CBs3ell M3 Pa3/MuHbIX 00/acTeil B KOHTEKCTE peIlaeMoi 3a/jauu.
[Mepenaua HeOOXOJUMBIX TeOPeTUYECKUX 3HAaHUM U (hopMUpOBaHUe Tpe/|CTaB/IeHUH 110 KypCy
TIPOUCXO/IUT C TIPUMEHEeHHeM MY/IbTUMeAUHHOro 00opyzoBaHus. Ha 3aHATHSIX BHEPSIOTCS
TakKve WH(OpMAalMOHHble TEXHOJIOTHH, KaK HCI0/Ib30BaHHE 3/IEKTPOHHBIX U3/aHUK (UTeHHe
JIEKLIMHI C UCTO/Ib30BaHUEM C/lali-Tipe3eHTalul, 37IeKTPOHHOTO Kypca JieKLWH, rpaduuecknux
00beKTOB, BHJEO- ayjuo- MarepuanoB (uepe3 VHrepHer). CamocrosiTenbHas pabora
CTUMY/MPYeT CTYAE€HTOB K CAMOCTOSITe/IbHOM IpopaboTKe TeM B IIpOIjecce HaNMCaHUs
pedepaToB, MOArOTOBKM K AUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM M TeCTUPOBAHUIO. JTarlbl
N03HaBaTe/JIbHOW /[leaTeNlbHOCTH CTY/IeHTOB TMpeAIoJaraloT Ioc/ae[0BaTe/lbHO IOCTaHOBKY
WHTepecytollel ux rnpob/iemMbl, BbIZIBU)KEHUe TUIOoTe3 TP ee pellieHUH, BbIpayKeHHe pellieHust
TANOTe3bl HAYYHBIM $I3bIKOM, a TAKXKe peanu3alysi TpOJyKTa B Buje IyOJMYHOTO
BBICTYIUIEHUs], [OK/IaJa WIM Tpe3eHTalid. KoppeKTHMpoBKM 06pa3oBaTesbHOrO Ipolecca
TIPOXOJST C MCII0/Ib30BaHMEM 00paTHOU CBSI3W MeJK/y Tpero/jaBaTesieM ¥ 00yJaromuMucs Ha
KOHCYJIbTalUsIX, @ TAK)Ke MPU TeKYLLeM U IPOMe)XYTOUHOM KOHTpOJIe.

6 YuebHOo-MeTOANYeCKOe obecrieueHre CaMOCTOSITeNIbHOM PaboThI 00yJaroIIXCsT

CamocrosTesnibHasi paboTa CTUMYJ/IMpYyeT CTYJeHTOB K IpopaboTkKe TeM B Iipoliecce
TIOATOTOBKU K JTaOOPaTOPHBIM ¥ TIPAKTHUECKUM 3aHSTHSIM U OCYIIeCTB/ISIETCS:

® BO BpeMsl ayUTOPHbIX MPAaKTUYECKUX 3aHATHM;

® [0/, KOHTpOJIeM mpenojaBaresns B (opMe I/IaHOBBIX KOHCY/bTal|i, TBOPUECKUX
KOHTaKTOB.

OrieHOYHbIe CpeJCTBa /1JIs1 TEKYIL[er0 KOHTPOJIsI yCIeBaeMOCTH, IPOMEKYTOUYHOM
aTTeCcTaljuy 110 UTOTaM YCBOEHUs! JVCLIUIIMHBI BKFOUArOT B Ce0st:

® [epeueHb BOMPOCOB K IPOMEXXYTOYHOMY KOHTPOJIIO;

® TeCcTOBbIe 3a/laHuS;

® [lepeueHb BOMPOCOB Ji/isl IOATOTOBKM K 5K3aMeHY.

6.1. IlepeueHb BONPOCOB K IIPOMEXYTOUHOMY KOHTPO/II0 II0 [AMCLHMILINHE
«I'naporasoguHamMuKa»

Pa3zpen 1
Tema 1:
Kakue ocHOBHbIe TIOCTY/1aThl TH/IPOra30iMHAMHUKU BaM U3BECTHbI?
UTO noHMMaeTCs MoJ, CJIOBaM «KUAKOCTb» B ['T'[]?
UTo noHrMMaeTcs MoJ, MJIOTHOCTBIO XKUKOCTEMN U ra3oB?
UTo Takoe TemmepaTypHOe pacIllipeHue )XUAKOCTeH U ra3oB?
Yro Takoe 06bEMHOE CxKaTHe >KUJKOCTeH U ra30B?



UTO nMOHMMaeTCs MOJ, BA3KOCThEO XKUAKOCTEN U ra3oB?
Kakue BH/IbI BI3KOCTH BaM U3BECTHBI?
Kak m3meHsieTcst BA3KOCTb )KUAKOCTEN M ra30B OT TeMIlepaTyphl?

Tema 2:

UTo noHrMMaeTcs oJ, IOBEPXHOCTHBIM HaTSDKeHHWEeM KUIKOCTH?

B kakux eguHMIlax u3MepsieTcst Ko3(ULMeHT MOBepXHOCTHOT'O HaTSHKeHUS ?

Kakue cusbl eiCTBYIOT B KUAKOCTSIX?

Uto noHrMMaeM Mo/ ujieanbHoN (HeBSI3KOM) >KUJJKOCTbIO?

Kak n3MeHsieTcs japyieHue KUIKOCTU TIPYU BO3PaCTaHUU ee T1yOrHbBI?

[To kakOoMy 3aKOHY TPOMCXOJUT M3MeHeHUue JaBjieHUs ra30B C yBeJWYeHUeM BBICOThI
NIpU U30TEPMUUECKOM MpoLiecce?

UT0 rnoHMMaeM Mo/, [I0BepXHOCTbH) YPOBHS?

B uem 3akmouvaercss (U3NUECKHWM CMBICT Mbe30METPUUECKOrO0 U Te0MeTpUYeCcKOoro
JlaBjieHus1?

UTo noHMMaeTcs oj, TAPOCTaTUYeCKU HarlopoM?

Tema 3:

Yro moHMMaeM 1o/ abCOMFOTHBIM ¥ OTHOCUTE/IbHBIM TTOKOeM (PaBHOBECHEM) >KUIKUX
cpen?

Yro npecTaBsisieT coO0¥ JIMHUS PaBHOTO ZIaBJ/IeHUs TIPU BpAILleHUU KUAKOCTUA B COCY/ie
OTHOCHUTELHO CBOEM ocu?

Kak omnpeznenvts faB/ieHHe B JKUAKOCTH TPU BpalleHWU ee B COCy/le OTHOCUTETbHO
cBoeii ocu?

OT yero 3aBUCKUT JjaBJieHUe Ha IIJIOCKHe [TOBEPXHOCTU?

Pa3pen 2
Tema 1:
B uem oT/iMure onmcaHusi JBWKEHHUs JKUAKOCTH MeTozoM Jlarpawka u Dunepa?
Kakue mozmenu 1BvKeHUs XKUAKOCTHA BaM U3BECTHbI?
UTO noHMMaeM MoJ, IMHWeW TOoKa?
UTO roHMMaeM Mo, CTPyMKOM ToKa?
Kakoe 0CHOBHOe CBOWCTBO JITMHUM TOKA?
Kakoe ocHOBHOe CBOMCTBO TPyOKM TOKa?
UTO 03HauaeT CTalMOHAPHBIN PEXXUM [IBU)KEHUS )KUIKOCTH?
UTO roHMMaeM 1o, OfHOMEPHbIM U JIByMEPHbIM JBM)KeHHEM H/jealbHOU »KUJJKOCTH?

Tema 2:

Kak 3anuceiBaeTcs ypaBHeHHe CIUIOIIHOCTH B fuddepeHLuanbHON popme?
Yro rnoHUMaeTcst 1o/ 00beMHBIM U MaCCOBLIM PacX0/[0M XKHUJKOCTH?

Kak 3anmcarb ypaBHeHHe pacxo/ia B MH)KeHepHOW TPaKTOBKe?

Pa3pgen 3
Tema 1:
Kak 3anucatb guddepeniiyanbHoe ypaBHeHUe JBYKEHUS )KUJKOCTU?
Kakue ocHOBHBbIe cocTaB/isAtoLMe ypaBHeHus1 bepHysiu?
@®uU3nyeCKU CMBIC/ COCTaBJISIOLMX ypaBHeHus1 bepHysm?
UTo noHrMMaeTcs oJ, reOMeTpuYeCcKor TPaKTOBKOW ypaBHeHHs1 bepHyiu?
B kakux opmax MO>KHO 3anucaTb ypaBHeHWe bepHynmm?

Tema 2:
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Kak 3anuceiBaeTcs juddepennmanbHoe ypaBHeHne HaBbe-CToKCa?

YpaBHeHune HaBbe-CToKCa MPpUMEHHUMO [jis1 UAeanbHOM UK JJisl BS3KOW >KUKOCTH?

B uem oTnmume 3anucu auddepeHLManbHOTO YpaBHEHUs )KUAKOCTU JIJIs1 MZeanbHOro 1
peasibHOTO BapuaHTa?

3aMKHyTa 11 cucTema ypaBHeHnid HaBbe-Crokca?

Tema 3:

Yro rnoHUMaeTcs 1o/| Teopreit 1o00busi THAPOJUHAMUYECKUX TIPOLIeCCOB?

HasoBuTe aBe Teopembl mo100usl.

Kakuie ocHOBHbIe KpuTepuM (UKc/a) mofobusi BaM U3BeCTHBI?

KakoB ¢usnueckuii cmbici kputepueB Re, Fr, Eu?

KpurepuanbHsle ypasHenus B ['T'/] 1 X ripuMeHeHue

Kakue BHU/bI IBKEHUS )KULKOCTH U3BECTHBI?

KakoB ¢u3nueckuit cMbIC/T unciia rofobus PeiiHonbzaca?

UT0 moOHUMaeTCs N0/, KPUTUUEeCKUM YucyioM PeriHosbzca?

KakoBo 3HaueHue kputepusi PeliHosbjca /s DPa3IUYHBIX DPEXUMOB JIBU)KEHUS
JKUJJKOCTH B KPYTJION LIWIMH/PUYECKOU TpyOe?

Tema 4:

Kak ompenesuTh KO3(pQULMEHT T'HIPaBIAYECKOTO COMPOTHUBEHUS B  Pa3/IMUHbBIX
00/1aCTsX ABYKYILEroCs MOTOKA XKUAKOCTHA?

OT Kakvx TapaMeTpOB 3aBUCAT IOTEPH Ha TPEHWE TIPU [BW)KEHUU >XUJKOCTH TIO
TpyOOIpOBOZaM M KaHasiam?

[ToueMy ruapaBIMYecKHe TOTEPU Ha TPeHWe TMpU TYpOY/JIeHTHOM DeXUMe [BHKEHUS
OosibIie, YeM TIPU JTAMUHAPHOM peKuMe?

Kakue »smnupuyeckue (OpPMy/bl W3BECTHBI, [Jii HAaxXOKIeHUs KoddduipeHTa
TU/PaB/INYeCKOr0 TPEHHs?

Yto mnoHuUMaeTcss moj abCOMFOTHOM W OTHOCUTEbHOW IIIEPOXOBATOCTBIO CTEHOK
TpyOOTpPOBOZOB?

Tema 5:

Ha3zoBuTe npocrTeliliive MeCTHbIE CONTPOTHBIIEHUS.

Kak 3amwmchbiBaetcst obOujasi opmysia fijisi OmpefiesieHHsT MOTeph Harlopa Ha MeCTHbBIe
COTIPOTUBJ/IEHHUSA?

OOmbsicHUTe TIPUUMHY BO3HWKHOBEHHS MOTePh HAropa TP BHE3alHOM DaCIIUPeHud U
CKaTUU TIOTOKA >KUAKOCTH CTeHKaMU TPyOOTPOBO/IOB 1 KaHAJIOB.

Uem OT/IMYAKOTCS TTOTEPU HAropa Npy pe3KOM U IJIaBHOM MMOBOPOTe MOTOKA >KUIKOCTH?

OT yero 3aBUCHT Be/JIMYMHA MOTEPb Haropa IPU MPOXOXKAEHWU TMOTOKOM >KUIKOCTU
3ar0pHOM apMaTyphbl?

Tema 6:

B uem oT/MuMe JBWKEHHs BSI3KOM >KUAKOCTU OT JBVDKEHHUS rasa Mo TpyOomnpoBojam u
KaHa/sam?

[Mpy [ABWXEHWM >XMIKOCTM WA Ta3a COMpPOTHMBJIEHWE Ha TPEeHHe MaKCHUMasbHO,
00bsiCHUTE TTOUeMYy?

B Kakux c/iy4yasix BO3HMKAIOT TeOMEeTPUUEeCKUe TIOTepU?

Pazpen 4
Tema 1:
Yro moHuMaetcsi 1ofi Ko3dduipeHToM CKaTus cTpyu? Kakue ocobeHHOCTH C)KaToro
CeveHus: CTPYU U3BECTHbI?
Urto noHrMaeTcst nog, Ko3(QUIIMEeHT CKOPOCTH U pacxopa?
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Kak paccunrtath pacxo[ KUAKOCTH, UCTEKAIOL[el yepe3 HacaJoK?
Kakue BH/IbI HacaJOK BaM U3BECTHbI, B UYeM UX pa3inuue

Tema 2:

B uem 3aksrouaroTcst 0COOEHHOCTH CBEPX3BYKOBBIX TEUEHUM?
UTo noHMMaeTcs oJ, KpUTUYECKOW CKOPOCTBIO?

UTto Takoe rapameTpbl TOPMOXKeHUsA?

Tema 3:
Uto onpepnesnsietr urcio Maxa?
Kakas cBg3b MeXy CKOPOCTBIO U [laB/IeHHeM TPy CBePX3BYKOBBIX TeUeHUSIX?

Tema 4:

B uem 3akrouaercs runoresa CeH-Benana?
s yero npumMmensieTcs coruio Jlasans?
UTo noHrMMaeM 1o/, CKAYKOM YIIJIOTHEHUI?

6.2. TecToBbIe 3a/JaHus 10 pa3jie/iaM JUCHHIVIHHBI «['HaporasojuHaMuKa»

Pa3zpen 1

1.1. Yro Takoe rujporasosuHaMuKa’?

a) HayKa O JBW)KeHHUU )XUJKOCTel U ra3os;

0) HayKa 0 paBHOBECUH >KUJKOCTEH;

B) HayKa O B3aMMO/IEICTBHMU Ta30BbIX [IOTOKOB;

r) HayKa O paBHOBECHMM U [IBWKEHHM >KUAKOCTEM W B3aWMO/J|eMCTBHE C TesaMH,
HaxOZSIIMMHUCS B HUX.

1.2. Ha kakux nocrynarax 6asupyeTcsi THApOra3oHaMHUKa?

a) CIIOIIHOCTH;

0) OZTHOPOZHOCTH U CITIOIIHOCTH;

B) HEpa3pbIBHOCTY;

T') CIVIOIIIHOCTY Y HEePa3pbIBHOCTH.

1.3. Uto nnoHMMaeTcs 1of;, TEpPMUHOM <«KUJKOCTb»?

a) ra3o00pa3Hble BelecTBa;

0) KareyibHbIe >KUJKOCTH;

B) KarlejibHbIe ¥ Ta3000pa3Hble BelecTBa;

r) ¢hu3nyecKre BellecTBa, CIOCOOHbIe Teub.

1.4. Kakas U3 3TUX )XUJKOCTEMN He SIB/ISIeTCS KareJlbHOW?

a) pTyTh;

0) KepocuH;

B) HE(Th;

r) MeTaH.

1.5 Kakast U3 3TUX >KUJKOCTel He SIB/IsIeTCs ra3000pa3Hoii?

a) BO3AYyX;

6) He(Th;

B) a30T;

I') KUCIOPO/I.

1.6. Maccy >XMIKOCTH 3aK/TFOUEeHHYIO B eIMHUIle 00beMa Ha3bIBalOT:

a) BeCowm;

0) yJe/nbHBIM BECOM;

B) y/ie/IbHOM TJIOTHOCTBIO;

T') IVIOTHOCTBHO.

1.7. OnpegenvTs TUIOTHOCTh OJHOPOJHOM KUAKOCTH, €C/TH [aBjieHHe Ha riaybuHe 20
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METPOB B IISITh pa3 00JibIne atMocdepHoro (atMocdepHoe gasienude 10° T1a).
a) 2,5-10° kr/m;
0) 3-10° kr/m;
B) 2:10° kr/m>;
r) 3-10° Kr/M>.
1.8. TIpu yBenMueHHU TeMIiepaTyphbl TIOTHOCTh >KUJKOCTH:
a) YMEeHbLIaeTCs;
0) yBe/IMuMBaeTCs;
I') CHauasa yBeJIMUMBAeTCs], a 3aTeM YMeHbILAeTCs;
B) HE U3MEeHSIeTCs.
1.9. C>kMMaeMOCTh 5TO CBOMCTBO XUKOCTHU:
a) U3MeHsTb CBOIO (hOpMY TI0/; [IeliCTBUEM [laBJ/IeHUs];
0) U3MeHATb CBOK 00beM IO/ IeMCTBHEM [IaBJIEHMSI;
B) COMPOTHUB/ISITHCS BO3ZIEHCTBUIO /laB/IeHHs], He 3MeHsisi CBOI0 (popMmy;
I') U3MEHSITb CBOUM 00beM Oe3 BO3/[eHCTBYS JaB/I€HHS.
1.10. C>)xvuMaeMOCTb KUJKOCTH XapaKTepru3yeTcs:
a) ko3 durentom ['eHpuy;
6) K03 uLeHTOM TeMIepaTypPHOTO CXKaTHsl;
B) KO3 PUIIMEHTOM TO/KaTHS;
r) K03 PuLeHToM 06beMHOT0 CKaTHS.
1.11. KoadduipeHT 0656MHOTO CKaTHS OTIpeZensieTcs 1o ¢popmyiie:

, 1 v
VP ="y ap
1dv
0)Fe =%y, 4p
1 dv
B)Ae = 4y ap
1 dp
DA v av

1.12. BSI3KOCTh JKUJAKOCTH 3TO:

a) criocoOHOCTh COMPOTUBISITHCS CKOJIbXKEHUIO WJIH CIBUTY CJIOEB JKUAKOCTHU;

0) criocoGHOCTD TIpeo/i0eBaTh BHyTPeHHee TPeHHe KUIKOCTH;

B) CITOCOOHOCTD TIPE0/10J1eBaTh CUMY TPEHUS KUAKOCTU MeX/y TBeDbIMU CTeHKaMHU;
T) CrIoCOOHOCTD TIepeTeKaTh 10 TMOBEPXHOCTH 3a MUHUMAaJ/IbHOE BPeMSI.

1.13. IluHamuyecKasi BS3KOCTb UMEeT Pa3MepHOCTh?

a) Ia-c;

0) Ia;

B) [Ta/Mm%;

r) 6e3pa3mMepHast BeJIMUMHA.

1.14. BA3KOCTb XXUAKOCTH He XapaKTepu3yeTcs:

a) KWHeMaTh4eCKUM K03 (hULIMEeHTOM BSI3KOCTH;

0) quHaMUUeCKM K03((UIIMEeHTOM BS3KOCTH;

B) KWUHEMaTU4eCKUM U JMHaMUUYeCKUM KO3 hHULIMeHTOM BSI3KOCTH;

r) KO3pPHLIeHTOM 00beMHOTO CKaTHSI.

1.15. Kunematuueckuii Ko3GbHUI[MEHT BI3KOCTH 0003HaUaeTCs rpeueckoii OyKBoi
a)v;

0) 1;

B) 1;

r)T.

1.16. Tunamuueckuii K03 PULIMEHT BI3KOCTH 0003HaYaeTcst rpeueckoii OyKBoii:
a)v;

0) p;
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B) 1;

r)T.

1.17. PasmepHOCTH KMHEMaTUYeCKOU BSISKOCTH:

a) m/c%;

0) M’/c;

B) M/C;

r) m/°C.

1.18. Bs3K0oCTb )KUIKOCTH NPY YBeJIMYEHUU TeMIlepaTyphbl:
a) YBeJINUMBaeTCs;

0) yMeHbllIaeTCs;

B) OCTaeTCsi HeM3MeHHOW;

) CHayajla yMeHbLIaeTcsl, a 3aTeM OCTaeTCsi [IOCTOSTHHOM.
1.19. BaskocTs rasa rnpu yBeJMueHUH TeMIieparyphbl:

a) yBeJINUMBAeTCS;

0) yMeHbIIIaeTCs;

B) OCTaeTCsi HeM3MeHHOM;

') CHauasja yMeHbIIaeTCsl, a 3aTeM OCTaeTCsl MIOCTOSTHHOM.

Pa3pen 2
2.1. PeanbHOM )KUIKOCTBIO Ha3bIBAETCS )KUJKOCTh:
a) HeCyLeCTBYIOLasi B IPHUPOJIE;
0) Haxo/AIIAsICs B COCTOSIHUM T1OKOSI;
B) B KOTOPOU MPUCYTCTBYeT BHYTPEHHEE TPeHUe;
I') O/IHOPOZHAs 10 COCTaBYy.
2.2, ineanbHOM )KUJKOCTBIO HAa3bIBAETCS:
a) OZJHOPO/Hasi 10 COCTaBy, B KOTOPOU OTCYTCTBYeT BHyTPEHHEee TPeHUE;
0) Kare/ibHast )KUAKOCTh UjieasbHasl 0 XUMUUECKOMY COCTaBy;
B) JKUJKOCTb, CIIOCOOHAsi CKUMATbCSl M paCLLIUPSTHCS;
T') )KUJKOCTb, HAXO/SIAsACSA B COCTOSTHUM TOKOSI.
2.3. Kakue BHeIIHWe CWIbl JEMCTBYIOT Ha >KUJKOCTb?
a) CUJIbl UHEPLIMU U IOBEPXHOCTHOT'O HATSKEHUS;
0) BHyTpeHHHe 1 TIOBePXHOCTHBIE;
B) MaCCOBbIE ¥ TOBEPXHOCTHBIE;
T') CU/bI BSI3KOCTH.
2.4. Kakue cubl Ha3bIBatOTCS MAaCCOBBIMU?
a) CW/a TSHKeCTU U CUjla UHePLIUY;
0) crsa MosTeKyIsIpHAst ¥ CHJIa TSDKEeCTH;
B) CWJIa UHEPLIMY U CUJIa /1aBJ/IeHUS;
) CWIa [iaBJeHus1 U CUia MMOBEPXHOCTHAS.
2.5. Kakue cuiibl Ha3bIBatOTCs TOBEPXHOCTHBIMU?
a) CUJIbI TSDKeCTH;
0) CubI BSI3KOCTH;
B) CUJIbI [laB/IeHUS;
T') CH/Ibl IOBEPXHOCTHOT'O HATSKEHMUS.

2.6. Pa3zen ruzporasofiMHaMUKH, B KOTOPOM pacCMaTpUBAOTCH 3aKOHBI PAaBHOBECHUS

XUJAKOCTH, HAa3bIBAE€TCA:

a) TUPOCTaTHKa;

0) rupoMHAMMUKA;

B) TM/IPOMEXAaHUKA;

I') TeOpusl PAaBHOBECHSI.

2.7. laBnenue 3t10:

a) Cuia, AeMCTBYOIIasi Ha XKU/IKOCTb;
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cpep.

0) custa, JeMCTBYOIAs HA €WHUILY TTIOBEPXHOCTH >KUKOCTH;

B) CUJIa, IeHCTBYIOLAs Ha eJMHULLY TTIOBEPXHOCTH >XUJKOCTU 110 HOPMaJlv K Hel;
) CWIa, JeUCTBYOLasi BO BCe CTOPOHBI )KUJKOCTH OJMHAKOBO.

2.8. B Kakux efuHuLIaX U3MepsieTCs JaB/jieHue B cucteMme usmepenust CU?

a) B MacKassix;

0) B KOYJIsIX;

B) B Oapax;

) B CTOKCaXx.

2.9. IToBepXHOCTb YPOBHS 3TO:

a) repecekKarolecs IOBePXHOCTH;

0) MOBEPXHOCTH, BO BCEX TOUKAX KOTOPOU ZiaB/ieHHe OJJUHAKOBO;

B) TIOBEPXHOCTh, BO BCEX TOUYKaX KOTOPOU JjaB/ieHHe N3MEeHSIeTCs;

r) cBOOO/THAst TIOBEPXHOCTh, 00pa3yoIasicsi Ha TPaHUIle pa3zie/sia BO3AYIITHON U >KUAKON

2.10. I'mapocratuyeckoe nasnenue B (I1a), gericTByrolee Ha JHO pe3epByapa, PaBHO:
a) ~gh;

6) ©ogh + B, ;
B) pgh- PB,;
r) h.

2.11. Kakue TOUKH >KUJKOCTH UCTIBITBIBAIOT HauboJiblllee THAPOCTaTUUECKOe JJaBieHue?
a) HaxoJsII1ecs Ha [IHe pe3epByapa;

0) HaxosIIMecs Ha CBOOOHOM TTOBEPXHOCTH;

B) Haxozsiuecsi y 00KOBBIX CTEHOK pe3epByapa;

I') HaXOZASIIUEeCs B LIeHTPe TsHKeCTH pacCMaTpPUBaeMoro oobeMa >KUIKOCTH.

2.12. OcHOBHOE ypaBHeHue THAPOCTaTUKU NT03BOJIseT

a) OTIpeZie/IUTh JJaB/IeHKe, eMCTBYIOIee Ha CBOOOHYIO TTIOBEPXHOCTH;

0) orpene/UTh aBIeHHE Ha IHE pe3epByapa;

B) OTpe/ie/UTh JjaBjieHue B 000 TOuKe paccMaTpuUBaeMoro oobema;

T') ompe/ie/iTh AaBjieHure, 1eHCTBYoIllee Ha TOrPY>KeHHOe B )KUJKOCTh TeJsio.

2.13. TIpoBeneHHass uepe3 00BEM >KUAKOCTH MOBEPXHOCTb, BO BCEX TOUKAX KOTOPOH

AdaBJ/IeHHMe OJMHAKOBO, HA3bIBAETCs:

a) cBOOOHOM TTIOBEPXHOCTHIO;

0) TOBEPXHOCTHIO YPOBHS,

B) MTOBEPXHOCTBIO TIOKOST;

I') CTaTUYeCKOM MOBEPXHOCTHIO.

2.14. OcHOBHOe ypaBHeHHe TUAPOCTATUUECKOTO /IaB/I€HUS 3alTMChIBAETCS B BU/E:

a) P= P, +pghs 6) P= R -pgh;
B) P= R +pghs r) P= R +pyh.

2.15. Ec/iv faB/ieHye OTCUMTHIBAIOT OT aOCOJTFOTHOTO HYJISI, TO €r0 Ha3bIBaIoT:
a) /laBjieHHe BaKyyMa;

0) atMochepHbIM;

B) U30BITOUHBIM;

r) abCOTFOTHBIM.

2.16. Kakoe zaByieHre 00bIYHO TIOKa3bIBaeT MaHOMETP?

a) abCoJTIOTHOE;

0) U30LITOUHOE;

B) aTMOC(hepHoe;

r) laB/ieHHe BaKyyMa.

2.17. Uemy paBHO aTMOChepHOe JiaBjieHre TIPU HOPMasbHbIX YC/IOBUSIX?
a) 100 MIla;

0) 100 kITa;
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B) 10 I'Tla;

r) 1000 ITa.

2.18. B cocyzax ¢ pa3nuuHoii (OPMO U OAWHAKOBOW BBICOTOM Oy/1eT TOCTOSTHHBIM:

a) 00beM XXUIKOCTH;

0) cua TSDKeCTu;

B) /laB/IeHUE Ha JHO COCY/a;

') Macca XUJKOCTH

2.19. Kak 1ipuso)keHa  paBHOZEMCTBYIOIAsi  T'MAPOCTaTUUECKOTO  /IaBJeHUs
OTHOCHTEJILHO 1[eHTPa TSHKEeCTH TPSIMOYTOJIbHOM OOKOBOM CTEHKU pe3epByapa?

a) HUXKeE;

0) BbIIIIE;

B) COBIIa/IaeT C L[eHTPOM TSKeCTH;

I') CMellleHa B CTOPOHY.

2.20. Kak wu3MeHUTCS yroja Hak/IoHa CBOOOAHON TIOBEPXHOCTU B LUCTEPHe,
JIBUTAIOIIIENCs C TIOCTOSTHHBIM yCKOpeHuem?

a) cB00OO/[Hasi TIOBEPXHOCTb MPUMeT opMy rapaboJibl;

0) OyieT U3MeHAThCS;

B) cBOOO/IHasI TIOBEPXHOCTb OY/IeT TOPHU30HTA/IbHA;

') He U3MEHUTCS.

2.21. Bo BpamaroiiemMcsi LIWIMHAPAYECKOM cocyzile cBOOO/Hasi TIOBEPXHOCTh HMeeT
dopmy:

a) rapaboubr;

0) runepOobI;

B) KOHY(Ca;

) cBOOO/THAsI IOBEPXHOCTb TOPU30HTA/TbHA.

2.22. [lpy yBe/MuYeHUM YIJIOBOM CKOPOCTU BpallleHUsl LIWIMHJPUYECKOro cocyja C
YKUJIKOCTBIO, ZIEUCTBYIOIIHE Ha )KUJKOCTh CHJTbI U3MEHSIFOTCSI CIe[yIOLUM 00pa3oM:

a) LeHTpoOe)KHasi CUjla U CUJla TSHKeCTH YMEeHbBILatoTCS;

0) rleHTpoOeKHasT CHJ/Ia YBEJTMUHMBAETCS, CHJIa TSHKECTH OCTaeTCs HeM3MeHHOM;

B) LieHTpoOe)XXHast CHla 0CTaeTCsi HeM3MEeHHOM, CUJla TSHKeCTH YBeJTMUHBaeTCs;

T) 1IeHTPoOesKHasi CU/Ia U CHJIa TSHKECTH He M3MEeHSFOTCS.

Pa3pgen 3

3.1. Ecnu nipy ABW)KEHUH >KUAKOCTH B JJAHHOM TOUKe T0TOKa /laB/ieHHe U CKOPOCTh He
W3MEHSIIOTCSI, TO TaKoe /IBU)KeHHe Ha3bIBaeTCs:

a) YCTaHOBHUBILIHMCSI;

0) HeyCTaHOBUBILIIMCS;

B) TypOy/IeHTHBIM yCTaHOBUBIIIMMCSI;

I') TaMUHAPHBIM HEYCTaHOBUBIIUMCS.

3.2. [IpwKeHue, TMPU KOTOPOM CKOPOCTb U JiaB/ieHHe HW3MEHSIIOTCS He TOJIbKO OT
KOOp/MHAT MPOCTPAHCTBA, HO U OT BpeMeHU Ha3bIBaeTCs:

a) JaMUHapHbIM;

0) cTraluOHapHBIM;

B) HEyCTaHOBUBIIMMCS;

r) TypOy/IeHTHBIM.

3.3. [IBiKeHUe XXUJKOCTH Oy/1eT cTaljMOHapHBIM, eCJTH:

a) ov/o0r =0;

6) ov/or #0;

B) Ot/ 07 =0;

r) ot/ or #0,

3.4. KunHemaThueckoe OIMUCaHUEe [BWKEHUS JKUAKOCTA TII0 Metondy JlarpaHa
BO3MOYKHO, eCJTH:
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a) U3BECTHBI BCe KOOP/WHATBI KUAKOCTH B Ha4a/IbHbI MOMEHT BpeMeHH;

6) MU3BeCTHbI BCe KOOP/MHATHI KUAKOCTH KaK B Haya/lbHbIi MOMEHT BpeMeHH, TakK U B
TeKyLI1M;

B) U3BECTHBI U3MEHEHHsI CKOPOCTH >KU/JKOCTH B Haua/lbHbIi MOMEHT BPEMEHH;

I') U3BECTHbl U3MEHEHWUs] CKOPOCTH >XMJKOCTHM B KOHKPDETHOM TOUYKe IIPOCTPaHCTBa C
TeYeHUeM BpeMeHHU.

3.5. KunemaTnueckoe onuvcaHue JBWKEHUS >KUAKOCTUA MO MeToAy Jusepa BO3MOXKHO,
ecIu:

a) U3BECTHBI BCe KOOP/WHATBI KUAKOCTH B Ha4a/IbHbI MOMEHT BpeMeHH;

6) M3BeCTHBbI BCe KOOP/WHATHI KUAKOCTH KaK B Hauya/lbHbIi MOMEHT BpeMeHH, TaK U B
TeKyL1M;

B) U3BECTHBI U3MEHEHHsI CKOPOCTH >KU/JKOCTH B Haua/lbHbI MOMEHT BPEMEHU;

I') U3BECTHbl U3MEHEHWs] CKOPOCTH >XMJKOCTHM B KOHKPDETHOM TOUYKe IIPOCTPaHCTBa C
TeYeHUeM BpeMeHHU.

3.6. O6beM XMIKOCTH, TPOTEKAIOIIWi 3a eJWHUL]y BPEMEHH uepe3 KMBOe CeueHHe,
Ha3blBaeTcs

a) pacxof MoTOKa;

6) o6beMHBIN pacxop;

B) CKOPOCTb MOTOKa;

') CKOPOCTb pacxoja.

3.7. Ilpu HeycTaHOBUMBLIEMCS [BVDKEHWH, KPUBas, B KaKJOW TOUKe KOTOPOM BeKTOpa
CKOPOCTH B [JaHHbIi MOMEHT BpeMEeHU HarlpaBJ/ieHbl 110 KacaTelbHON Ha3bIBAeTCs:

a) TPaeKTOpUs TOKa;

0) TpyOKa TOKa;

B) CTPYHMKa TOKa;

I') IMHUS TOKa.

3.8. YpaBHeHue TMHUU TOKA UMeeT BUJ:
dv, dv, dv,

%) dx dy dz
dv, dv, dv,

0) x y 2
dx _dy _dz

=, T T
dx dy dz

r) G Tdv,  dv,

3.9. Korpa nvHug TOKa CcoBIazaeT C Tpaekropue?

a) Bcerja;

6) npu CTalMOHAPHOM [JBM>KEHUH;

B) IIPY PAaBHOMEPHOM [IBHXKEHUH;

') HUKOTJja He COBMaziaeT

3.10. umHapryecKast TOBepXHOCTh, 0Opa3yeMast TMHUSIMHU TOKa Ha3bIBaeTCs:
a) TpyOKa ToKa;

0) TpyOKa moToKa;

B) JINHUSI TOKa;

T) 37leMeHTapHasl CTpyHKa.

3.11. Pacxo )KHJKOCTH Yepe3 TPyOKY TOKa OCTaeTcs:
a) mepeMeHHbIM;

0) MOCTOSIHHBIM B 0COOBIX CTyyasix;

B) BCerjia MOCTOSIHHBIM;

I') Heorpe/ieJIeHHbIM.

3.12. DnemeHTapHasi CTpyMKa 3T0:
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a) TpyOKa 1oToKa, OKpy>KeHHast TMHUSIMH TOKa;

0) uacThb MOTOKA, 3aK/IH0UeHHasi BHyTPU TPYOKH TOKa;
B) 00beM MOTOKA, ABWKYIIMICS BAO/b TMHAW TOKA,;

I') Hepa3pbIBHBIN MOTOK C TIPOM3BO/IbHOM TPaeKTOPUEHN.

3.13. OTHOLIeHKe pacxo/a XUAKOCTU K IJIOIAU JKUBOI'O CeYeHUs1 Ha3bIBaeTCs:

a) CpeJJHUI pacxo/, MOTOKAa KUJKOCTH;

0) cpesiHsAs CKOPOCTh TIOTOKA;

B) MaKCHMasbHasi CKOPOCTh TIOTOKa;

I') MUHUMaJIbHBIA pacxo/ MOTOKa.

3.14. O6beMHBIM pacxof MOTOKA U3MepsIeTCs B CIeYIOIIUX eIUHULAX:
a) M;

6) M/c;

B) M°/C;

T) Kr/C.

3.15. MaccoBbiv pacxof, MOTOKA U3MepSIeTCsl B CAeAYIOINX eMHULaX:
a) KT;

0) Kr/m;

B) M°/C;

T) KI/C.

3.16. MaccoBbli1 pacxoZ, MOTOKA BbIPa’KaeTCsl ypaBHEHUEM:
a) G=gv-f;

0) G=pv-f;
B) G =pv'f;
r) G =gvl,

3.17. YpaBHeHVe Hepa3pbIBHOCTH TeUEHWUH UMEeT BUJ:

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

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

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

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

3.18. YpaBHeHue bepHy/nu /s ujieanbHOU KUJKOCTH UMeeT BU/I:

2 2
a) i+Zl+V—1:£+Z2 +V—2;
20 19 2p

2 2
6) i.pz1 .|.V_1 :i.}.zz.}.v_z;
9 29 19 29

2 2
B) i+z1 + :P—+z +22 4 Vi
P ! P ;
r) —+2, +0(1V—] =2+, +a2V—2+Zh,
12y 29 19 29
3.19. Ha kakom pucyHke TpyOka [TuTo ycTaHOB/IE€Ha MPaBUILHO?
I

=
” ]
i

B) r)

3.20. UneH ypaBHeHust bepHy/uti, 0603HauaeMblii OyKBOM z, Ha3bIBaeTCS:

a) reoMeTpUUeCKou BbICOTOM;
0) be30MeTPHUUECKOU BBICOTOM;
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B) CKOPOCTHOM BBICOTOMU;

I') IOTePSIHHOW BbICOTOM.

3.21. Unen ypaBHenusi bepHyim, 0603HauaeMblii BeIpakeHHeM P/pg, Ha3bIBaeTcs:
a) CKOPOCTHOM BBICOTOM;

0) reoMeTpUUYECKOUN BBICOTOM;

B) b€30METPUYECKOW BbICOTOM;

I') IOTepPSIHHOW BBICOTOM.

3.22. Usien ypaBHeHus BepHy i, 0603HaYaeMblii BEIPaXKeHUEM ov2/2g, Ha3bIBAeTCS:

a) Nbe30MeTPUUeCKOW BbICOTOW;

0) CKOpPOCTHOM BLICOTOM;

B) FeOMeTPHUYECKOM BbICOTOW;

I') TAKOT'O 4/leHa He CyLL|eCTBYeT.

3.23. Kosddurment Kopuonuca B ypaBHeHuM bepHy/iu xapakrepusyer:
a) peXXUM TeUYeHUsl )KUJKOCTH;

0) crerneHb rUIPaBIMUYECKOTO COTIPOTUB/IEHUS TPYOOTIPOBO/a;

B) M3MeHeHHe CKOPOCTHOTO Haropa;

I') CTeNleHb YMEeHbIIeHNs] YPOBHS ITOJIHOU SHePryu.

3.24. Tloka3zaHue ypOBHS XUIKOCTU B TpyOKe [TuTO oTpaxaer:

a) pa3HOCTb MeXX/ly YPOBHEM I0JIHOM M Mbe30MeTPUYeCKOU SHepruen;
0) u3MeHeHUe Mbe30MeTPUUeCKO SHepruy;

B) CKOPOCTHYO SHEPIHI0;

I') yPOBEHb MOJTHOW SHEPIUM.

3.25. YpaBHeHve bepHy/u [1 pealbHOU KUAKOCTA UMeeT BUJL:

2 2
14 14

B enby, 0.
a) +z, + = +z,+ ;
20 g 2p

2 2

6) i+zl+v—1 :£+zz+v2 - Zh;
o9 29 g 29
2 2

B) i+z1 +V—1:£+zz+v—2+ h;
29 g 29

2 2

r) i+z1 +0(1V—‘ :&+zz +azv—2+2h,
12y 29 19 29

3.26. J/IvHeliHble TOTEpY BbI3BaHbI:

a) CU/IOW TPeHHsI MeX/y C/I0SIMU >KUJKOCTH;

6) MeCTHBIMU COTIPOTHB/IEHUSIMU;

B) JI/TMHOM TPyOOTPOBO/Ia;

T') BS3KOCTbIO KUAKOCTH.

3.27. MecCTHbIe TIOTePH SHEPTUM BbI3BaHbI:

a) HaJIMuMeM JIMHeNHBIX COMPOTUB/IEHNH;

0) HaTMUKEeM MEeCTHBIX COTIPOTHBIIEHHUH;

B) MacCOM ABWXKYILENUCS KUJKOCTH;

I') MHepLYel ABWKYILeNCs )KUAKOCTH.

3.28. [1151 usmMepeHusi CKOPOCTU MOTOKA UCIIO/Ib3YyeTCs:

a) Tpybka ITuTo;

0) mbe3omeTp;

B) BUCKO3HMETP;

r) TpyOKa BeHTypw.

3.29. [11s usMepeHus: pacxoa ) XUAKOCTU UCII0JIb3YeTCs:

a) Tpybka ITuTo;

0) pacxomomep ITuto;

B) pacxogomep BeHtypy;

T') Mbe30MeTP.
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3.30. YkakuTe, Ha KaKOM PHUCYHKe n300pa>keH pacxozomep BeHrypu:

3.31. YpoBeHb xuUgkKocTu B Tpybke Iluto moaHsicsa Ha BeICOTY 15 cM. Uemy paBHa
CKOPOCTb >KUAKOCTH B TPyOOTIpOBO/I€e?

a) 2,94 m/c;

0) 17,2 m/c;

B) 1,72 m/c;

r) 8,64 ™M/C.

3.32. 'napaBnyecKoe COMPOTUBIIEHUE 3TO:

a) COMPOTUBJIEHHE XXUJKOCTU K U3MeHeHUI0 (hOpMbI CBOET0 PYC/Ia;

0) conpoTHB/IeHNE, TIPENSTCTBYOIIee CBOOOAHOMY TIPOXOAY KUAKOCTH;

B) COMpOTHB/IEHWE TPYyOOIPOBO/la, KOTOpPOe COTPOBOXKJAETCS TIOTEPSIMUA SHepruuv
JKUJKOCTH;

r) COMpOTWB/IEHWE, TPU KOTODOM TMa/laeT CKOPOCTb [JBW)KEHUS] JKUAKOCTA TIO
TpyOOTPOBO/Y.

3.33. UTo sIB/IsSIeTCSI MCTOYHUKOM TOTEPb SHEPTUU [IBWKYILENCS XKUJKOCTU?

a) TIJIOTHOCTb;

0) BA3KOCTB;

B) pacxof, >KUJKOCTH;

I') M3MeHeHre HarpaB/ieHUsl IBUKeHUSI.

3.34. Ha kakue BU/bI Je/ISTCSA TUpaB/IduecKrue COIPOTUBJIEHUS?

a) JIMHelHble Y KBa/IpaTUUHbIE;

0) MecTHbIe U HeJTUHEeNHbIE,;

B) He/IMHelHbIe U JIMHeNHbIE,;

') MeCTHbIe U JINHEelHbIe.

3.35. JITaMHUHApHbBIN pe)KUM JBHKEHUS KUJKOCTH 3TO:

a) PeXXHM, MPU KOTOPOM UaCTHUI[bI XKUJKOCTH MEPeMeIaloTCsi 6eCCUCTEMHO TOMBLKO Y
CTEeHOK TPyOOIIpoBO/a;

06) pexum, TIpU KOTOPOM UYaCTULIbI JKUAKOCTA B TPyOOIpOBOJe TepeMeljatoTCs
OeCccuCTeMHO;

B) PEXXUM, NMPH KOTOPOM >KUAKOCTb COXpaHsieT ornpe/ie/ieHHbI CTPOM CBOMX YaCTHI];

I) PeXXUM, MPU KOTOPOM YaCTHULbl )KUAKOCTH [IBUTAOTCSl TMOCTIOWHO TOJBKO Yy CTEHOK
TpybompoBoza

3.36. TypOy/ieHTHBIN PEXXUM IBWKEHUS KUJKOCTH 3TO:

a) peXuM, TpPU KOTOPOM YaCTWUIbl >KUJKOCTH COXPaHSIOT OMpeJereHHbId CTpOou
(ABWXKYTCS MOC/IONHO);

0) pexum, TpPH KOTOPOM YAaCTHMIbI J>KMJKOCTH TI€pPeMeIalTcsi B TpyOOIpoBoje
OeCccuCTeMHO;

B) pPEXUM, TPU KOTOPOM YaCTULIbl >KUAKOCTU JBWTAlOTCA KaK TOCAOWHO, TaK U
OeCccuCTeMHO;
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I') pPeXXdM, MPU KOTOPOM YaCTHLIbI )KUJKOCTU JIBUralOTCsl TOC/JIOMHO TOJIBKO B LIEHTpe
TpPyOOIIPOBOZA.

3.37. IIpu KakOM pe)kriMe JIBDKEeHHSI )KUJKOCTH B TPyOONPOBO/ie TyJ/IbCalysi CKOPOCTei
Y 1aB/IeHUI He MPOUCXOUT?

a) NPy OTCYTCTBUM [BY)KEHUS )KUAKOCTH;

0) TIpU CIIOKOWHOM,;

B) MpU TypOy/I€eHTHOM,;

I') NIpU JJAaMUHAPHOM.

3.38. Ilpu KakoM peXxuMe [BIDKEHHUsS >KAAKOCTA B TpyOOmpoBoge Habmr0faeTcst
TyJIbCAI[|si CKOPOCTe! U ZiaB/ieHui B TpybompoBoze?

a) Mpy JJTaMUHApPHOM;

0) TIpU CKOPOCTHOM;

B) MpU TypOy/I€eHTHOM,;

I') IPU OTCYTCTBUM JIBW)KEHHS XKUJIKOCTH.

3.39. Ilpy naMUHApHOM [JBWKEHWH >KUAKOCTH B TpyOorpoBoze Habmrozar0TCs
c/lefyrolye siBJIeHUS:

a) MyJ/ibcalysi CKOPOCTeU U /1aBJIeHUH;

0) oTCyTCTBHeE Iy/IbCalliy CKOPOCTeU U [aB/IeHHH;

B) MyJ/bCALUsi CKOPOCTeH U OTCYTCTBUE My IbCALlMU [aB/IeHUM;

I) MyJ/bCalys JAaB/eHUH U OTCYTCTBHE MYJ/IbCAljUM CKOPOCTEH.

3.40. Ilpu TypOy/seHTHOM J[BW)KEHHUM >XUIKOCTH B TpyOOmpoBoze HaOmM0ar0TCs
c/lefyrolye sIBJIeHUS:

a) MyJ/ibcalysi CKOPOCTeU U J1aBJIeHUH;

0) OTCyTCTBHE ITy/IbCalliK CKOPOCTeU U JaB/IeHHH;

B) MyJ/bCALUsi CKOPOCTeH U OTCYTCTBUE My IbCALMU [jaB/IeHUM;

I) MyJ/bCalys AaBJeHUI U OTCYTCTBUE MYJ/IbCAljUi CKOPOCTEH.

3.41. I'me CKOpPOCTDb ABWKEHUS )KUIKOCTH MaKCUMaJslbHa TP TypOy/IeHTHOM pekume?

a) y CTeHOK TpybornpoBoza;

0) B LieHTpe TpybOMpoBOAa;

B) MOXKeT ObITb MaKCHMMasibHa B TF0OOM MecTe;

T') BCe YaCTHULIbI ABWXKYTCSA C OAMHAKOBOM CKOPOCTBIO.

3.42. I'ie cKOpOCTb [BYKEHUS )KUJKOCTU MaKCHMa/ibHa NPy JJaMUHAapHOM pekuMe?

a) y CTeHOK TpybonpoBoza;

0) B LleHTpe TpybOOMpoBOAa;

B) MOKeT ObITh MaKCHMaJ/lbHa B TF0O0OM MecTe;

r') B Hauasie TpybOIpoBoa.

3.43. Uucno PeitHonb/ca onpesiensieTcs: o popmyiie:

a) Re _d ;
v
B) Re :E;
v
0) Re :i;
v
1%
Re =—,
r) p

3.44. OT KaKvx MapameTpOB 3aBUCHUT 3HaueHHe uncia PeitHosbaca?

a) OT guameTpa TPyOOIpOBO/la, KUHEMAaTHUeCKOW BSI3KOCTH JXMJKOCTH U CKOPOCTH
JIBUDKEHUS KUJIKOCTH;

0) oT pacxoia >KUJKOCTH, OT TeMIlepaTypbl )KUAKOCTH, OT AJIMHBI TPYOOIIPOBO/a;

B) OT JMHAMUUECKOW BSI3KOCTH, OT IJIOTHOCTU U OT CKOPOCTH JBHKEHUS KUJKOCTH;

I) OT CKOPOCTH [IBWKEHHUsl YKMJKOCTH, OT ILIePOXOBAaTOCTU CTEHOK TpyDOompoBoja, OT
BSI3KOCTH YKUJKOCTH.
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3.45. IIpu Re > 4000 pexxum ABMKeHUS XKUAKOCTU:

a) JJaMUHapHbI;

0) mepexo/THbIN;

B) TYpOY/IeHTHBI;

I') KABUTALIMOHHBIN.

3.46. I1pu Re < 2300 pexxuM JBUKEHUS )KUIKOCTH:

a) KaBUTallMOHHBIN;

6) TypOyeHTHBIM;

B) Nepex0HbIl;

I') JaMUHAPHBIH.

3.47. IIpu 2300 < Re < 4000 pe>xuM [BWKEHUS )KUIKOCTHU:

a) JJaMUHapHbI;

0) TypOy/IeHTHBIN;

B) Nepexo/HbIi;

I') KABUTALIMOHHBIN.

3.48. Kapuraijus 3T0:

a) BO3ZIeliCTBHe [JaB/IEHUS )KUAKOCTH Ha CTeHKH TPyDOOMpoBoa;

6) [ABWKeHMe JKUJKOCTU B OTKPBITBIX pyC/axX, CBsi3aHHOe C WHTEeHCUBHBIM
repeMellBaHuEM;

B) MeCTHOe U3MeHeHHe T'H/IpaBInyeCcKoro CONpOTUB/IEHMUS;

') U3MeHeHHe arperaTHOr0 COCTOSTHUSI >KUJJKOCTH TP ABW)KEHHH B 3aKPBIThIX pycC/iax,
CBsi3aHHOE C MeCTHBIM TaJleHreM JlaB/ieHusl.

3.49. Ilo kakoil ¢opmyre onpepensieTcsi KOS(Q@ULIMEHT TUApaBIAYeCKOr0 TPeHUs MpU
Re >10°?

64
a) A=,

Re

A 0,25
B) A =0,11 ;
) [ d3K6 ]
6) A =0,3164/Re"*;
68 A "7

r) A =011 +

d

3.50. Ot yero 3aBUCHT KO3(hOULMEHT T'MPaBIAYeCKOT0 TPeHHs B MepBOM 00sacTh
TypOY/IeHTHOTO pekrma?

a) TOJIbKO OT urcia Re;

6) oT urcia Re U 111epoX0BaTOCTH CTEHOK TPYOOIIPOBO/Ia;

B) TOJIBKO OT LLIEPOXOBATOCTH CTEHOK TPyOONpoBO/a;

r) OT urcia Re, OT AJIMHBI U 11IEPOXOBAaTOCTH CTEHOK TPyOOTNPOBO/a.

3.51. OT yero 3aBUCHT KO3(QQULMEHT THIPABIMUECKOTO TPEHHS BO BTOpPOW 00sacTh
TypOY/IeHTHOTO peXkKrMa?

a) TOJIbKO OT urcia Re;

6) oT urcia Re U 111epoX0BaTOCTH CTEHOK TPYOOIIPOBO/Ia;

B) TOJIBKO OT LLIEPOXOBATOCTH CTEHOK TPyOONpoBO/a;

r) OT urcia Re, OT AJIMHBI U 11IEPOXOBAaTOCTH CTEHOK TPyOOTNPOBO/a.

3.52. OT uero 3aBUCUT KO3((UIMEHT THAPABINUECKOTO TPEHHsI B TpeTbel 00sacTh
TypOY/IeHTHOTO pekrma?

a) TOJIbKO OT urcia Re;

6) oT urcia Re U 111epoX0BaTOCTH CTEHOK TPYOOIIPOBO/Ia;

B) TOJIBKO OT LLIEPOXOBATOCTH CTEHOK TPyOONpoBO/a;

r) OT urc/ia Re, OT AJIMHBI U 11IEPOXOBATOCTH CTEHOK TPYOOTNPOBO/aA.

3.53. Kakue TpyObl MMeIOT HaMMEHbILYI0 aOCOTFOTHYIO 1IIEPOX0BATOCTh?

a) YyT'yYHHbIE;
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0) CTeK/ISIHHEIE,

B) CTaJIbHbIE;

') MeJIHbIe.

3.54. YKaxkuTe B MopsiiKe BO3pacTaHUsi abCOJIFOTHOM 111ePOX0BAaTOCTH MaTeprasbl TpyoO.
a) Me/lb, CTasb, YyTyH, CTEKJIO;

0) cTekmo, Me/ib, CTaJlb, UyTYH;

B) CTE€KJIO, CTajb, Me/lb, UyTYyH;

I') CTajb, CTEK/I0, UyTyH, Me/lb.

3.55. Ha kakoM pucyHke H306Wy30p, eC/IU TeueHue XXUAKOCTU 03ByKOBOe?

G G
) e e 5) I
o —_ 4 _ T
B) — T r) —
3.56&chHKe M3§W¢y3op, eC/Ii TeueHre XXKUIKOCTH 103BYKOBOe?
a) — 5) T
Lt LT

3.57. UTo sAB/sleTCS OCHOBHOW MPUYMHOM MOTEPU Haropa B MECTHBIX MpPaBINUeCKUX
COMPOTUB/IEHUAX?

a) HaJInyKe BUXpeobpa3oBaHUl B MeCcTaxX W3MeHeHUst KOHPUTypalu MoTOKa;

0) TpeHUe XKUJKOCTH O BHYTPeHHHE OCTPble KPOMKU TPYOOIPOBOAa;

B) U3MeHeHHe HalpaB/ieH!sl U CKOPOCTU JBM)KEeHUST )KUJKOCTH;

I') IIEPOXOBAaTOCTb CTEHOK TPYOOIPOBOAA U BA3KOCTb XKUJKOCTH.

3.58. [l15 uero cny>xut HomorpamMmma Hukypazze?

a) AJ1s1 OTIpeJie/ieHUs] peXKrMa [IB)KEeHHS )KUJKOCTH;

0) A1 onipeZiesieHNst KO3 ULIMEeHTa MOTePb B MECTHBIX COTIPOTUBJ/IEHUSIX;

B) [i/151 OMpe/ie/ieHys TIOTepy Haropa Npy U3BeCTHOM uuc/ie PeliHo/bACa;

r) /14 onpefiesieHrs1 KO3 uieHTa ruipaBIuuecKoro TpeHusl.

3.59. C nomoliblo yero orpezesnsieTcs pexuM JBUKeHUS KUIKOCTU?

a) no rpapuky Hukypazze;

0) o ypaBHeHuto bepHyium;

B) 1o unciy PeliHonb/ca;

r) o popmyne dapcu-Beiicbaxa.

3.60. [Ins1 orpejesieHUs IOTephb Haropa CJIyKUT:

a) uncio PeriHOMBACA;

6) hbopmyna [lapcu-Beticbaxa;

B) ypaBHeHue bepHyy;

r) rpaduk Hukypanse.

3.61. Ins yero cimyxut ¢popmysa [dapcu-Beiicbaxa?

a) [/14 onpeienieHyst ynciia PeitHobACa;

0) a5t onipeziesieHNst KO3 GULMEHTA TH/[PABIMUYeCKOTO TPEHNS;

B) /151 OTIpefie/ieHusl IOTepb Haropa;

I) AJIs1 onipeiesieHust Ko3(pULeHTa I0Tepb MeCTHOTO CONPOTHUB/IEHUSI.

3.62. YKaxkuTe TpaBU/IbHYIO 3amuch hopmyibl JJapcu-Beiicbaxa:
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1
h =A— .
B) hi d 2g°
2
6) h :,11."_;
I 2g
[ v?
r) hy =A——.
) h =45

3.63. KaBuTaijus He CJTy>KUT NPUYMHOM yBe/INYeHNs:
a) BUOparmu;

0) HarpeBa TpyO;

B) KII/I rupomarivH;

T') COMPOTHUBJIEHUsI TPYOOTIPOBOAA.

Pazpen 4
4.1. TIpu UCTeueHUU >KUJKOCTH W3 OTBEPCTHI OCHOBHBIM BOTIPOCOM SIBJISIETCSI:
a) orpe/ie/ieHre CKOPOCTH UCTEUeHUs U pacxo/ia KUJKOCTH;
0) onpeziesieHre HEOOXOAMMOTO AAMeTPa OTBEPCTHUI;
B) orpe/iesieHre 00bemMa pe3epByapa;
T) onpe/iesieHre THPaBINYeCcKOro COMPOTUB/IEHHSI OTBEPCTHSI.

4.2. Uem 00yC/IOBIEHO CXKaTHe CTPYM XKUIKOCTH, BBITEKAlOIlel M3 pe3epByapa uepe3

OTBepCTHe:
a) BSI3KOCTBIO KU KOCTH;
0) BWKeHWEeM >KUJKOCTH K OTBEPCTHIO OT pa3/IMUHbIX HarlpaB/IeHUH;
B) /laB/IeHHEM COCeZJHUX C OTBEPCTUEM CJI0€B XKUKOCTH;
I') CUJIOM TSDKeCTU U CUJION MHEPLIUU.
4.3. KosppuieHT cxkaTvsi CTpyU XapaKTepu3yerT:
a) cTereHb U3MeHeHWe KPUBU3HbI UCTEKAOIel CTPYH;

6) B/IMAHUE [WdAMETPd OTBEPCTHUA, Hepe3 KOTOpO€e IIPpOUCXOAUT UCTeUeHHEe, Ha CKaTue

CTpyH;
B) CTeIleHb CXKaTus CTPYH,

r) W3MeHeHHe IUIOL[a/id TIOMEepeyHoro CeueHusi CTPYU 10 Mepe yZaneHusi ot

pesepByapa.
4.4. Pacxo[ >XUIKOCTH Yepe3 OTBepCTHE OTpeesieTcs Kak:

a) Q =uf,\J2gH, ;
B) Q =+f,[2gH,, ;
6) Q = f,\/2gH, ;
r) Q =u/2gH, .

4.5. KoadduimeHT ckopocTy onpeensieTcs 1o popMmyiie:

2) gL 6) o= >

S+ d J+ e
Yoo 1 ) g o
i - ve Ajo—1

4.6. Uucno PeliHonbAca TpW HCTeUEHWM CTPYUd uepe3 OTBEPCTHE B pe3epByape

orpeeisieTcsi o hopmyiie:
J2gH
a) Re = YN2IT ;
g
vi29H

B) Re = V291 .
(3

g b
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4.7. YxaxuTe CcrocoObl W3MeHeHHs BHEIIHero IWIMHAPUUECKOTO Hacafika, He
CTIOCOOCTBYIOIIME YYUILIeHUIO ero XapakKTepuCTHK:

a) 3aKpyrJieHHe BXOJHOW KPOMKY;

0) yCcTpoiicTBO KOHMUECKOTO BX0/ia B BU/le KOH(DY30pa;

B) YCTPOWCTBO KOHMUECKOTO BX0/a B BUze Juddysopa;

I') yCTPOMCTBO BHYTPEHHEr0 LIWJIMHAPUYECKOT0 HacazKa.

4.8. V3 kakoro cocy/ia 3a eJUHUI]y BPEMEHH BBITEKAeT OOJBbIMN 00BEM >KUIKOCTH
(cocyzpl MMeIOT OJMHAKOBbIE TeOMeTPUYeCKHe XapaKTepHUCTHKH)?

a) U3 COCyJa C MOCTOSIHHBIM HaropoM;

6) U3 cocyZia C yMeHbILAIOIIUMCSI HarlopoM;

B) pacxo/, He 3aBUCHUT OT Haropa;

I) U3 COCyJa C yBeIUUMBAIOLUMCS] HAlIOPOM.

4.9. [lnameTp oTBepCTHs B pe3epByape paBeH 10 MM, a uaMeTp UCTEKarolllel uepes 3To
oTBepcTHe CTPyHY paBeH 8 Mmm. UeMy paBeH KO3 (ULMEHT CKaTUsl CTPYU?

a)1,08;

0) 1,25;

B) 0,08;

r) 0,8.

4.10. U3 pesepByapa uepe3 OTBepCTHe IIPOMCXOJUT HCTeUeHUe >KUAKOCTHU C
TypOy/ieHTHbIM pe>xxuMoM. Hamop coctaBisier 38 M, KO3(Q@ULIMEHT COTMPOTHUBIIEHHS
otBepctus & = 0,6. YeMy paBHa CKOPOCTb UCT@UEHHS XKUJKOCTHU?

a) 4,62 m/c;

6) 1,69 m/c;

B) 4,4;

r) 0,34 m/c.

4.11. Pe3koe MoOBBILIIEHNe [aB/ieHUs], BO3HUKaloOIllee B HAallOPHOM TpyOOIpoBozie Tpu
BHE3aITHOM TOPMOyKeHHH paboueld >KUAKOCTH, Ha3bIBaeTCSI:

a) TU/IpaBINYeCKUM yapoM;

0) rugpaBIMYECKUM HaTllOpOM;

B) TW/JPaB/INYECKUM CKayKOM;

I') TU/IPaBINUECKHAM TIPbDKKOM.

4.12. MakcuManbHOe [iaBleHWe TIpU TH/pPaBIMYecKOM y/ape OrpejesseTcss 1o
dbopmyne:

a) P, =av;

6) P =09 °h

B) Pmax =p-a 'vz;

r) P .. =p0-a-wv,

r) Re =

4.13. CKOpOCTb pacmpoCTpaHeHus! YZApHOU BOHBI MPY abCOFOTHO JKECTKUX CTeHKax
TpyOOIpOBOZA ¥ U30TEPMUUECKOM PeXXHMe paBHa:

_|P.
a)aT_k3
_ |k

0) a, = o
_P.

B) dr = o
r)aTZWB.
1%

4.14. Y japHas BOJIHa NIPU TMIPaBIMYEeCKOM yJape 3TO:
a) 06/1aCcTh, B KOTOPOU MPOUCXOAUT YBeJTMUeHHe JaB/IeHUS;
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0) 061acTh, B KOTOPOM UaCTHUIIBI )KUJKOCTH YAAPSIIOTCS JPYT O /IPYTa;

B) BOJIHA B BH/Ie CKaToro o0beMa XKUJKOCTH;

r) 06/1aCTh, B KOTOPOM >KU/IKOCTB yJapsieT O CTeHKH TPyDOorpoBoa.

4.15. 3aTyxaHue KosiebaHWH faBJieHUs TI0C/Ie TH/PABIMYeCKOTO yJapa NMPOUCXOAUT 3a
CYeT:

a) OTepU SHEePIryu >XKUAKOCTU NPU paclpoCTpaHeHUM y/lapHOW BOJIHBI Ha Mpeo/i0yieHre
COMPOTHBJIEHUsI TPYOOTIPOBO/IA;

6) moTepu SHePruM XUAKOCTU Ha HarpeB TPyOOMpoBOAa;

B) MOTepH SHEPryu Ha /ie)opMaLii0 CTEHOK TPyOOmpoBo/a;

I) NOTepb SHEPrUM >KUJKOCTH Ha IIpeofiojieHUe CUl TPeHWs W yXoJa SHepruud B
pesepByap.

4.16. [1pu urcie Maxa < 1 TeueHUe XUAKOCTH:

a) 3BYKOBOE;

0) 03BYKOBOE;

B) CBEPX3BYKOBOE;

I') IOCTW>KEHUIO0 CKOPOCTHU 3BYKa.

4.17. Cyxaro1eecs COIUIO TIPU JO3BYKOBOM peXkuMe TeUeHUs TIPUBOJUT K:

a) yBeIMUeHUI0 CKOPOCTH;

0) yMEeHBIIIEHUIO CKOPOCTH;

B) COXPaHEHUIO MOCTOSTHCTBA CKOPOCTH;

I') JOCTYDKEHUIO CKOPOCTH 3BYKa.

4.18. VcTeueHue rasa U3 coruvia Ipu CBePX3ByKOBOM TeUeHUU MpUBeJeT K:

a) YBeJIMUEHUIO CKOPOCTH;

6) yMeHbILIeHUI0 CKOPOCTH;

B) COXPaHEHUIO NTOCTOSTHCTBA CKOPOCTH;

I') NPEeBbILLIEHUI0 CKOPOCTH 3BYKa.

4.19. Uucno Maxa onpegiensieTcst GOpMyJIOu:

2
a) =M ;
a
v
6) — =M ;
)CI
a
B) — =M
1%
v
=M
r .
),0

6.3. Ilepeuenb BONPOCOB A/l MOATOTOBKHU K 3K3aMeHY M0 JMCLIUII/IMHE
«I'uaporasoguHaMuKa»

1. O6uwe, pusnueckre 1 MeXxaHUYeCKHe CBOMCTBA KUAKOCTH U Ta3a.

2. Cwibl, IeCTBYIOLIME B )KUAKOCTH. HampspkeHe TTOBEPXHOCTHBIX CHJT M €T0 001Iie
CBOMCTBA.

3. Cnoco0Obl U3MepeHHUst JaBIeHUS )KUAKOCTH U Ta30B.
CriocobbI M3MepeHHs pacxo/ia XXKUJKOCTH U ra3oB.
BriBoa auddepeHiManbHOTO ypaBHeHHs TTOKOSIILeNCs XKUIKOCTH B ¢hopMe Diiepa.
[ToBepXHOCTb yPOBHSI, ee CBOMCTBaA.
OcHOBHOe ypaBHeHHe r'UpOoCTaTUKU. [JaB/ieHue, HATop.
[aByieHye Ha TJIOCKUE TTOBEPXHOCTH.
MeTozbl onvcaHus ABWKEHUS XKUAKOCTH Jlarpanka u diiiepa.

10. KuHemaTuueckde XapaKTeDUCTUKK TIOTOKAa: JIMHUS TOKa, TpyOKa TOKa,
3/1eMeHTapHasl CTpPyHKa, pacxof, >KUJKOCTH.

11. YpaBHeHMe CIUIOIIHOCTUA (Hepa3phIBHOCTH) B AuddepeHIMaibHOM U pacyeTHOMU

LONH A
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¢dopwme.

12. BeiBop, aud@epeHIMaNbHOTO ypaBHEHUs [BWXKYILEWCS >KUAKOCTU B (opme
Ounepa.

13. YpaBHeHue bepHy/inu A/is ujeanbHOU HeC)KUMaeMOW »KUJKOCTH.

14. YpaBHeHue bepHynnm [/1d WjeanbHONM HeCKMMaeMOW >XUJKOCTA B rpaduueckoi
VIHTepIipeTaLyy.

15. ¥YpaBnenue bepHymm [/1s1 peanbHOM XXULKOCTH.

16. YpaBHeHUs [BWKeHUS BSI3KOW KUAKOCTH B popMe HaBre-CToKCa.

17. TypOyneHTHOe ABW)XeHHe, TAMUHAPHBINA MTOTOK. ['nriore3a PeiiHosb/iCca 0 Tiepexofe
JIAMUHAPHOTO TI0TOKA B TypOy/IeHTHbIN MOTOK. [TepexoHbIi pesxum.

18. Tlonsate o mnomobum ¢usmuecknx rmporeccoB. Teopembl moOA00OMS, uHMC/Ia
(xpuTepun) roo6usi. HekoTopblie MPUHLUIBI THAPOMEXaHUYeCKOT0 MO/Ie/TUPOBaHMSI.

19. TloTepu paBneHus (Haropa) Ha MeCTHbIe CONPOTUBJIEHUSI.

20. Ilorepu no AMHe BSI3KOM >KUJKOCTH.

21. I'mppaBimueckuid yaap. KaBuranus.

22. VcteueHue >XUJKOCTU U3 OTBEPCTHM U HacafloK. KospuimeHT U cTeneHb CKaTust
ctpyu. KosdduimeHTt ckopoctu 1 pacxoga.

23. Buabl HacaloK: LUWIMHAPUYECKHWe, KOHWUeCKUe, KOHOW/albHble.

24. Caepx3ByKOBble TeueHus ra3os. Kpurepuii Maxa.

25. [IBv>KeHue rasos I10 KaHajiaM IepeMeHHOro ceueHust. @opmyiia I'roronuo.

26. ®usuueckye npejcrapaeHys 0 (GOpMUPOBAHUM MMIPOAMHAMUYECKOr0 TIOrPaHC/IOos.
Kputnueckoe uncso PeliHonb/ca /17151 T/1aCTUHBI.

27. CBobojHble, 3aTOTIEHHbIE, OrpaHUUeHHbIe CTpyW. CTPYIHBIN MOTPAaHUYHBIN CIIOM.
Hewnsorepmuueckuie 1 He3aTOIJIEHHbIE CTPYU.

28. TlonyorpanunueHHble cTpyy. HacTUnbHOCTB, AambHOOOKWHOCTS.

29. CrpyiHble anmapartel. [IpUHLMI eicTBYS, pacuert.

30. I'mnore3a CeH-Benana. Coruio JlaBasns.

31. OTHocuTe/NIbHOE paBHOBeCHe HeC)KUMaeMOM YKUIKOCTH.

7 O]_[e}[oqﬂble CpeacCTBa AJis MIPpOBeJeHUA HpOME)KyTO'-[HOﬁ aTTeCTdllu1

[IpomexxyTouHasi aTrecTalyss MMeeT LieJIbl0 OINpe/elnuTb CTeleHb [O0CTYKEeHUS
3arnyIaHMPOBAHHBIX Pe3y/IbTaToB 00ydeHus 1o AucLiuiHe (Moayo) «['uaporazoquHamMuka u
MIPOBOJWTCS B (hOpMe 5K3aMeHa.

a) Ilnanupyembie pe3ynbTaThl OOyueHHsI W OLIEHOYHBIE CPeZCTBA /ISl TIPOBEJEHUs
MPOMEe)XYTOUHOM aTTeCcTaljuu:
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CTpyKTypHBIH
3/IEMEeHT
KOMITETeHIIMH

Il1aHupyeMble pe3y/ibTarbl 00yJeHus

O1eHOYHBbIE Cpe/iCTBa

OIIK-2 crocoO6HOCTBIO AEMOHCTPHUPOBATH 6a3oBble 3HaHMS B 0bacTh €CTeCTBEHHOHAYUYHbIX AWCLUUWIVIMH, TOTOBHOCTBIO BBIAB/IATH €CTE€CTBEHHOHAYUHYIO CYILIHOCTb
HpO6JIEM, BO3HHUKAIOIUX B XO[e HpOCDECCHOHaﬂbHOﬁ AeATeJIbHOCTU; TIPUMEHATh [Ji1 UX pa3pellleHrsA OCHOBHbIe 3dKOHBI eCTeCTBO3HAHMSA, METOAblI MaTeMaTUUECKOI'0 aHa/lM3a U
MOJe/IMPOBaHNs, TEOPETUUYECKOI'O Y SKCIIEPUMEHTA/IbHOTO MCC/IeJOBAHHUS

3HaTb

(OcHOBHBIE oInpejeseHus u
ruporasofrHaMuku. OCHOBHBIE METOABI DelleHHs]
TUIIOBBIX 3aZaud IO W3BECTHBIM aaropuT™MaM U
rmpaBuiaM. OCHOBHBle  METOZABI  aHaau3a Y
MOJleTMpOBaHNsl ~ COOTBETCTBYIOIIMX  IPOL{eCCOB
rUAporasoArHaMuKy.

HOHHTHﬂh'IpHMepHLIﬁ repeueHb TeM /i1 peepaTos:

1. Boga 3HakoBas v 3arajjouHas. Vcrnosib30BaHMe BOZBI B TEIJIOSHEPreTHKe.

2. Cocygpl, paboTatorye rof, faByeHreM. [1prOoOpLI A/1s1 ©3MepeHust 1aBIeHMsI.

3. [IpakTHyeckoe NIpUMeHeHue ypaBHeHUs: bepHysuu.

4. Vi3MepeHue pacxoa )KUAKOCTH B TeIJIOTeXHUUeCKUX CUCTeMaXx.

5. YMeHbllIeHHe TI0Tepb JjaB/ieHus [IPY [IPOeKTUPOBAHMU TPYOOIIPOBO/OB /151 PA3/IMUHbBIX
BHeproHocurereii.

6. KaBuTauys: BpeJ 4 rosb3a.

7. Kak n3bexath rM/paB/HuecKkoro yjapa?

8. [IpuMeHeHKe TeopuK T0400HMS B THAPOra30JiHAMUKe.

9. PacueTHble pexkuMbl paboThI coruia JlaBassi.

10. [IByx(azHoe ABM>KEHHUE XKUAKOCTH B TPYOONPOBO/AX SHEPreTHYeCKUX 00beKTax.

YmeTb

BBISIBJISTH €CTeCTBeHHOHAYYHYHO CYIIHOCTH
mpo6sieM, BO3HUKAIOIIUX B X0/ie MPOdeCCUOHATBHOM
e TeTbHOCTH U W3yUeHUH
«'npora3ojHaMUKN». Pacrio3naBarty
bhdekTUBHOE pellleHHe 0T He3(hGhEeKTUBHOTO s
DeLleHust CrieLiMaTM3MPOBAaHHBIX BOTIPOCOB U 337134 B
obsiactu ruzporasoguHamMuku. OOCY)KIATh MeTo/[bl
bddekTuBHOrOo pereHusi. OOBSICHATH IMOCTAHOBKY)|
OCHOBHBIX 3a/1au B 00/1aCTH THPOTra30IuHAMUKHU.

3AZJAYA 1. B oromurensHON crcTeMe (KOTEN, pagraTopkl, TPYOb) HeOO/BIIOTO JOMa COZepPKUTCS
Boza B 06béMe 0,4 M. CKOJILKO BO/IbI JOIMO/HUTEIBHO BOMAET B PACLIMPUTEBHBIM COCY /[, COOBIaOIHICS]
c armocdepoit, npu HarpeBaHuu eé ot 20 mo 90°C. TemmeparypHbli K03¢h¢HULHEHRT 00BeMHOrg
pacILMpeHys BOZBI NPUHATE B; = 0,0006 K.

3AJAYA 2. Omipesenutb 00bEM BO/IbI, KOTOPBI HE0OXOUMO TIO/IaTh [JOTIOTHUTEBHO B BOZIOBOJ
inamerpoM 500 MM U AyiiHOM 1 KM TIpU MOBBILIeHUH JaBieHus Ao 3,8-MIla. BogoBoy, 3arnoiHeH Bofoi npy
ATMOC(epHOM faBjieHWH. TemrmepaTypy TOZaBaeMod BOAbI W BOABI B BOJoBOZAe TipuHATH 15°C.
KoabduipenT obbemuoro cxarus cocrasisert f3c = 0,5:10° K™,

3AJAYA 3. OrnpezenuTs HEOOXOAUMYIO BBICOTY JBIMOBOH TPyOBI, €C/IM OHA JI0/DKHA CO37iaBaTh
paspexxenre 60 MM BOA. CT. NpW CpefHell Temmepartype [AbiMOBbix Ta3oB 400 °C u Temmeparype
oKpy>xarorriero Boszyxa 0 °C. [IJIOTHOCTb ABIMOBBIX Ta30B NPY HOPMA/bHBIX YC/IOBUSIX IPUHATE 1,27 Kr/ M°,

3AIAYA 4.
A
wd 1 U1 AdZ UZ
v
v

B ceuenuu 1 TpybompoBoja auameTpoM 24 CM CpefHsisi CKOPOCTb TIOTOKA COCTaB/sieT 5 M/C.
Orpee/UTh JUaMeTp ceueHust 2 Tpy6onpoBo/a, ec/ii CPeiHsst CKOPOCTh [TOTOKA B CeueHuHr 2 paBHa 15 m/c.

3AJAYA 5. Bozma nipu Temmepatype 20 °C [BIKeTCS 10 TPyOOIpOBOAY [AWamMeTpoM 35 MM.




CTpyKTypHBIH

3/1eMeHT Il1aHupyeMble pe3y/ibTarbl 00yJeHus OneHOUHbIE CPeICTBA
KOMIIeTeHI{HH

Ornpejie/IuTh PeXXUM TeUeHHs )KUIKOCTH, eci 06beMHbIi pacxog coctasiseT 0,05 m*/cek. KunemaTuueckas
BA3KOCTEL BOABI NPY JaHHoM Temrieparype 1,006-10° m? /cek.

3AIAYA 6.

PaccurTaTh MeCTHBIe TIOTEPH JlaB/IeHHUsI T10 Fa30BOMY TPaKTy.

Q .| L g fol E Cﬂ( for

A A
Y |k h, h,
fad<—>
(JY T L, Y, ? L, Y. 4 T K
Y D vy F Y
fCD fDF fFK
Qi =4,7 Mc; Q2 = 3,5 M/c; Qs = 2,7 M/c;
tr. = 600 °C; po = 1,2 k2/M>;
Li=8m; Ly=6M; Ly =4Mm; Ly =8m; hy =6Mm; h, =8m; h3 =9 m;

[as =3 ' [ =2 A’ feo =for =[x =25 A’ [ep =L5 ' for =L5 '

3AJAYA 7. Haiitu JaBfneHWe Ha CBOOOJHON TIOBEPXHOCTH B  3aKPbITOM COCyZle C
rpaHC()OpMaTOPHBIM MacyiOM, eCJId YPOBeHb JKUAKOCTH B OTKDHITOM TIbe30MeTpe BhIIle YDPOBHS Macja B
cocyzse Ha 2 M. IlnotHOCTH GeHsuHa coctaBnseT 886,4 Kr/m®, GapoMeTprueckoe [aBjieHUWe paBHO 745
MM.PT.CT.

Bnagets MeTozaMy MOJieIMpoOBaHus B 00/1aCTU [TpuMep KOMIIJIEKCHBIX 3a/au:

ruAporasofrHaMuKu. [IppuMeHeHreM OCHOB
TUPOTa30AMHAMUKHY ISl PeIIeHus 3a1ad
[OBBILIEHHOM CJIOKHOCTU. Y MEHUSIMU
AHATM3UPOBATh CIIOCOOBI TEOPETUUECKOTO 1
PKCITIePUMEHTATBHOTO UCC/Ie[0BaHus B 00macTu
U pOra3oMHaMUKH.

Pacuer moTeph [aBjieHHs] TIPOJYKTOB CropaHWsi II0 Tra30X0JaM MeTa/UIypruueckux Ieuei.
OripeziesieHHe BBICOTHI ABIMOBO TPYOBIL.
Lensto pacuera PI'P saBsArOTCSA pacyeT MOTepb SHEPrWU MPU [BW)KEHUM PeaJlbHOrO MOTOKA BS3KOM
HEC)KUMaeMOM >KUJKOCTH U OTIpeZieieHre BBICOTHI ALIMOBOM TPYOBI 10 paCCUUTaHHBIM COMPOTUBIEHHSIM.
Ilpy fABWXKeHHWU peasibHOrO Tra3a 4YaCTb €ro SHepruM pacxoAyeTcs Ha IpeofiojieHHe TpeHUs U
[Pa3/IMYHBIX CONPOTHUB/IEHUH.

[ToTepu Ha MeCTHbIe COMIPOTHB/IEHUS BO3HUKAIOT MPYU pe3KOM M3MeHeHHH BeJTMUMHB] U HarlpaB/ieHUs
CKOPOCTH, TIpM Pe3KOM M3MeHEeHHH CeueHHsl KaHasla, [IpY MI0BOPOTe KaHaja WX YCI0XKHEHUH er0 CeueHus,
[Py COyZlapeHU! TIOTOKOB. Be/lMunHy noTepb SHEPriM BbIPAXKAIOT B OMSIX CKOPOCTHOT'O /laB/IeHMsI.

[Torepu Ha Tperue P, , (I1a) MOXHO onpesenuth Mo Ghopmyre

| w, T
P‘I‘P :j‘ii/) T

df 2 ' I)
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CTpyKTypHBIH
3/IEMEeHT
KOMITETeHIIMH

Il1aHupyeMble pe3y/ibTarbl 00yJeHus

O1eHOYHBbIE Cpe/iCTBa

rae A — xoddduiment tpenus;; I — aymHa KaHana, M; d . — TUPaBIMYECKU MaMeTp KaHasa, M ;

Oy M Uy — TIOTHOCTb U CKOPOCTb J>XUIKOCTH (rasa) NP HOPMaJbHBIX YC/IOBUAX, T.e. TIpH
aTMochepHOM JaByieHuH U Temrieparype T,, paBHol 273 K; T — pmelicTBUTe/bHAs TeMIiepaTypa XXUJKOCTH
mu rasa, K.

ITpu namuHapHoM fBwkeHUM (Re<2300) Ko3ppuiieHT TpeHUs 3aBUCUT OT KpuTepust PeliHosb/ca:

A =64/Re

I[Tpu TypOy/neHTHOM ABYD>KEeHHUH KO3(GULIEHT TPeHHsI 3aBUCHT He TOJIBKO OT KpuTepHs PeliHombca,
HO M OT OTHOCHTEJLHOW ILepOXOBAaTOCTH CTeHKM KaHama (A /d ), paBHOW OTHOIIEHHIO abCOIOTHOH
tepoxoBaroct A (B MM) K JuameTpy KaHana d :

2 =011(2 + S8y

¥ 7)

d Re
[Ipy MpUGTIMKEeHHBIX MPAKTHUECKUX pacueTax KO3(pQuimeHT TpeHus . MOXKHO TPUHUMATH

[MOCTOSTHHBIM M PaBHBIM [1J11 KUpPMUUHbIX KaHanoB 0,05, gis metannnueckux 0,04.

ITotepu Ha ripeosiosieHre MeCTHBIX conpotuBiennii (I1a), onpesenstorcs mo popmysie

2
@ T
MC 0
2 "'t
rre & — KO3(QUIMEHT MEeCTHOTO CONpOTHB/AeHMA. Ero BeIMuMHA 3aBUCHT OT (OPMBEI MECTHOIQ

(COTIPOTUB/IEHUS], KaK ITPaBUJI0, OTpefiesieHa OTbITHBIM IyTeM U IIpHBe/ieHa B CITPaBOUHOMN JIUTepaType.

Ba)kHelIiM pacueTom, KOTOPbIM BBITIOHAETCS /IS TIOZaBISIOIEro OOMBIIMHCTBA Meueid, sB/sIeTCs
oripe/ie/ieHHe CYMMapHBIX TIOTepb JaBjieHWs] Ha MYyTH ABWKEHUs JbIMOBLIX Ta30B OT I€Yd A0 ABIMOBOU
TpyObl. CyMMapHBIe TIOTEDH WCMOJB3YHOTCS TIPH OIpee/IeHUH DPasMepOB JBIMOBOWM TPyObI, KOTOpas
[DACCUMTHIBAETCS W3 YCIOBUS, UTO paspeXkeHWe, CO3/jaBaeMoe JBIMOBOW TpPyOOH, [JOMKHO OBITH M0
AOCOMIOTHOM BelTMuMHe O0JIbIlle CyMMBI BCEX COTIPOTHUBIIEHUM, BO3HHUKAIOIIUX B ILIMOBOM TPaKTe TIeuH.

I[Tpu pacuete gpIMOBOM TPyOBI BHYTPEHHHUH AaMeTp YCThsl TPYOBI (Ha BBIXOZE U3 Hee) IPUHUMAIOT,
MCXO/s U3 YCIOBUH «HE3a/[yBaeMOCTH», T.e. CKOPOCTb Ta30B B YCThe He Z0/DKHA ObITh MeHblie 3-4 m/c. Tlpu
pacueTe KHPITUYHBIX M >Keje300eTOHHBIX TPyOD MOXKHO TPHUHATH, UTO AWAMeTP TPYObl y OCHOBaHWUS
mpumepHo B 1,5 pa3a Oosbliie quaMeTpa ycThbsi. 110 yC/IOBUSAM BBITIOHEHUS KUPITUUHON KIaJKU JTUAMET])
[yCThsl He Zo/DKeH ObITh MeHee 0,8 M. [MajieHue TemriepaTypbl ra3oB IO BbICOTE TPYObI [ijii KUPITUUHBIX U]
bKesie300eTOHHbIX TPyO mpuHuUMaercs 1-1,5 rpaa/m, a jjisi Metasnnueckod — 3 rpag/m. ITo caHHUTapHO-
UTHeHUYeCKUM TpeOOBaHUSIM BbICOTa TpyOBl He Jo/pKHa ObITh MeHblie 16 M. Ecu ogHa TpyGa
00CITY>)KMBaeT HECKOJTBKO Tieueld, TO pacueT BbICOThI TPYOBI BeJyT [0 MaKCHMa/IbHOMY COTIDOTHBIIEHUIO, a He|

no cymMmme COl'[pOTI/IB]'IEHI/Iﬁ ABIMOBBIX TPAKTOB BCEX neueii. Uncsio neueil BavseT Ha BE€/JIMUMHY AWaMeTpd

32



CTpyKTypHBIH

3/1eMeHT Il1aHupyeMble pe3y/ibTarbl 00yJeHus OneHOUHbIE CPeICTBA
KOMIIeTeHI{HH
TpyOBbI, TaK KaK TIPU 3TOM yBETHUMBAETCS KOJIMUYECTBO MPOAYKTOB CrOPaHUs, TIPOXOSIINX uepe3 Tpyoy.
PaccunTaTh noTepy fiaB/ieHus 10 ra30BOMY TPaKTy U OIPe/ie/IUTh BBICOTY JBIMOBOM TPYOBL
ITK-4 criocoOGHOCTBIO K TIPOBEJIEHUI0 SKCIIEPUMEHTOB TIO 3aJlaHHOW MeTo[uKe, 00pab0TKe M aHa/MM3y MOMy4YeHHBIX Pe3y/bTaTOB C TPUBJIEUEHHEM COOTBETCTBYIOLIETO
MaTeMaTHJeCcKoro anmapara
(OCHOBHbIE METO/bI TPOBe/IeHNsT SKCIIePUMEHTOB B 1. O6mue dpu3nuecKkre ¥ MeXxaHHUeCKHe CBOMCTBA KUJKOCTH U rasa.
06/1aCTH TUPOra30jUHAMHKH /s TUTIOBBIX 3a7iau 2. Cunbl, feiCTBYIOLIME B XUIKOCTH.
M0 M3BECTHBIM MPaBH/IaM U aaropuTMam. Crioco0bl 3. [OuddepeniuanbpHoe ypaBHeHHe Disepa JJIs TOKOSILeNCs )KUJKOCTH.
[peanu3aliy pe3y/bTaToB [TPOBeJeHHbIX 4. OcHOBHOe ypaBHeHHe THAPOCTaTUKU. [laBieHue, Harlop.
PKCITeEPYMEHTOB B CBOei Mpo¢eCCHOHATHHOM 5. AHanu3 BAWSHUASA TIApaMeTPOB TI0TOKA Ha XapakTep [IBWDKEHHWs MOJeNId TIOTOKOB!
nesTe/IbHOCTHU. [yCTaHOBUBILMIICS, HEYCTAHOBUBILMICS, PABHOMEPHBIM, HepaBHOMEDHBIN.
6. KuHeMaThueckue XapaKTepUCTHKM ITOTOKA - JIMHUS TOKA, TpyOKa TOKa, 37ileMeHTapHast CTpyHKa.
7. YpaBHeHHe CIUIOIIHOCTH (Hepa3phIBHOCTH) B AuddepeHLIMaNBHOM U pacyeTHOH (opMme.
8. [uddepennmanbHoe ypaBHeHUe Jiinepa AJis ABWKYILeNCs )KUAKOCTH.
9. VYpaBHeHue bBepHymm [ns ujeanbHOW HeCKUMaeMOM JKUAKOCTH. @DU3NYeCKUHM CMBbICT
Mbe30MeTPUYeCKOro, reoMeTpUYecKoro 1 CKOPOCTHOTO /laB/leHHH.
10. YpaBHeHUs ABW)KeHUs BS3KOU xXUJK0CTH B popme Hapbe-Crokca.
3Harb 11. TypOyneHTHOe JABW)XeHWe, JTaMUHApHBIA MOTOK. Kpurtepuii PeliHombiaca, ero ¢u3nyeckui]
(CMBICII.
12. Tlonsarue o mogobun ¢pu3nueckux rpoueccoB. TeopeMbl ofo6ws, urcia (KpUTEpUH) Of00Hs.
13. TloTepu >SHepruM TpPHU [ABW)KEHUM BSI3KOW JXUAKOCTU. ['MApaBiMuecKyde COTIPOTHBIIEHUS, WX
K1accuuKarusi.
14. TloTepu Hamopa U JjaB/ieHusi Ha MeCTHble COTIPOTHBIIEHMUSI.
15. Bo3HMKHOBeHHe KaBUTAlMH B HAaIllOPHBIX TPYOOIPOBOAaX.
16. VcTeueHue XHUIKOCTH M3 OTBepCTUH M HacafokK. Ko3dduimeHT U cTereHb CKaTUs CTPYH.
KoadduimeHT CKOpOCTH U pacxo/a.
17. [IBr>KeHue ra3os II0 KaHa/aM [1epeMeHHOI0 CeYeHuUs.
18. CrobopHbIe, 3aTOTUIEHHBIE, OTPaHIUeHHbBIE CTPYH.
19. TlonyorpaHuueHHble CTpyU. HaCTHU/IBHOCTD, JaTbHOOOMHOCTD.
20. CrpyiiHble anmnaparhbl: NPUHLMI JeHcTBUsI, 06/1aCTH IpUMeHeH s, 0COOeHHOCTH pacyeTa.
Ymetb [TnaHupoBaTh SKCIlepUMeHTasIbHble UCC/Ie/[0BaHUS B OKcrieprMeHTa/IbHOe HCC/IefloBaHKe TPOLIeCCOB TMZAPOra3ojyHaMHUKM Ha /1ab0opaTopHBIX CTeHJaX

o6siacTi  rugporasofuHamuky. O6pabatbiBaTh U
QHA/TM3UPOBATh MOJTyYeHHbIe pe3y/bTaThl,
OLleHMBaTh ~ 3HAUUMOCTb W IPAKTHUYECKYHO

MPUTOAHOCTD IMO/TyU€HHBIX Pe3YJ/IbTATOB.

Kacenpbl:
1. BBegenue B KypC ru/ipora3ojuHaMuKu.
2. OnpefenHue Harlopa LeHTPOOEXXHOr 0 Hacoca.

3. [TocTpoeHye IMHUY [Tbe30MEeTPUYECKOr0 1aBJIeHusl.
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CTpyKTypHBIH

/1eMeHT Inanupyembie pe3y/ibTaThl 00yUYeHUs] O1ueHOYHbIE CPeICTBA
KOMITeTeHI[UH
4. OCHOBHBIE CBOMCTBA >KUJKOCTEM.
5. I3smMepeHue AaB/ieHHs )KUAKOCTel U Ta30B.
6. lI3aMepeHue pacxofa XUJKOCTell 1 ra3oB.
7. OnipeiesieHNe TIOTepPb TI0 JJIMHE BSI3KOM XKHUJKOCTH.
8. OmpesiesieHrie MeCTHBIX TTOTePb BA3KOM >KAZKOCTH.
9. VccnenoBaHue moJieil Mbe30MeTPUUeCKOro AaBjieHus TIPU CTPYHHOM U KaHaIbHOM JBM>KeHUH rasa.
10. OmnpezeneHre CBOMCTB CBOOOHBIX (HEOTPaHUYEHHBIX) TYPOY/IeHTHBIX CTPYH.
11.VcceioBaHue 3aKOHOMEPHOCTeH CTPYHHOTro nprbopa.
12. IIpakTHyeckoe NIpUMeHeHre ypaBHeHus: bepHy/uid.
(OCHOBHBIMH MeTO/laMM MaTeMaTH4eCcKOro ariraparal 7151 OLleHKH TeKy1lel Mo3WLMY KOMITeTeHIIMY TIPUMEHSFOTCS 1abopaTopHbIe CTEeH/IBI 10 UCLUTIIHE
/it 00pabOTKK TIO/yueHHBIX SKCTIepUMeHTaNbHBIX«] apora3oqHamMuKa». BeimonHsieTcs: pacuet, 00600ljeHHe 3KCIepUMeHTalbHBIX JAaHHBIX U T0JyYeHHe
pe3y/ibTaToB B 00J1aCTM  THAPOra30/JUHAMHUKU.3aBUCUMOCTEN C IPUMEHEHNEM COOTBETCTBYIOIIEr0 MaTeMaTHUeCKOro arrapara.
HaBblKaMy 1 MeTOMKaMH 00O0OIIeHUs pe3y/bTaToy ITpumep:
PKCTIepUMeHTaTbHOU JesITeNTbHOCTH dloaroToBUTH Tab/uLIbl «KypHan Hab/MOAeHI» U «Pe3y/bTaThl PACUETOB I10 OTBITHBIM JIAHHBIMY.
MCI0/Tb30BaHKEM COBPEMEHHBIX 00Pa30BaTeNbHbBIX U Tabsuna 1|
MH(OPMALIMOHHBIX TeXHOJIOTHH. JKypnan HabmrogeHri
Ne i/ [Ibe30MeTpuyeckoe faBieHue
[TonHoe fjaB/ieHKEe B CeUeHUSX
ol B CEUEHMSIX
1 2 1 2
ITo
mpubopy, ITo ITo ITo
Bragetsb MM BOJL, IMa | npubopy, IMa npubopy, Ma npubopy, Ia
or. MM BOJ,. CT. MM BOJ,. CT. MM BOJ,. CT.
1
2
3
4
Temmepatypa Bo3zayxa B jjabopaTtopus, °C
Tabsuia 2
Pe3ynbTaThl pacueToB IO OMBITHBIM [JAHHBIM
Ne | CkopoctHo | IloTepu Koadd. Koadd. | Pacxon Kputepun p
1/ e JlaB/IeHUs1 | COTIPOTUBJIEHU | CKOPOCTH | BO3[yXa — — ¢
1 | /JaBjieHue B , Ila s, & , 0 , M°/c Oiinep | PeiiHonbAC
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CTpyKTypHBIH
3/IEMEeHT
KOMITETeHIIMH

Il1aHupyeMble pe3y/ibTarbl 00yJeHus

O1eHOYHBbIE Cpe/iCTBa

—quemm“zx— a Eu aRe

A WNRE

2. 3amepeHHbIe 3HaueHusI Tieperna/ja JaBaeHus: (MM BOJ,. CT.) TiepeBecTd B eJuHULIbI crcTeMbl CH (T1a).
3. BBIUMC/TUTE CKOPOCTHBIE ZIaB/IeHus] B ceueHusiX 1 u 2 fiist KaX/J0ro 3aMepa:

Pick = Pinonu — Piosess

Piex = Panonn — Panses
4. BeluMC/IATE TIOTEPU JaB/IeHUs

Bior = Pinoas — Panonu
5. BbIUMCUTB KO3(GULMEHT THPABINYeCKOr0 COMPOTUB/IEHHUS

_ ID1'II}T
B P, 2cK
6. Paccuntarh MyI0THOCTh BO3yXxa ITpy TemMrieparype
T, 273
Pt = 1,29 FB = 1,29m

7. V3 ypaBHenws (11) orpeiendth KO3 GUIMEHT CKOPOCTH

(oF v PZCK

JZ(Pll'IGGIH . PZI'IheB) \/Plncum — Panpes

(p:

Ps
8. Haiitu cpesjHee 3HaueHHe K03 dHLIeHTa CKOPOCTH

1
i=19%i
T
r7ie N — Ync/o 3HaueHun Pi,

(ﬁ:

Tak Kak K03¢hdHULIMeHT CKaTHsI CTPYU € & 1, MO>KHO TIPHHSITH

g=a
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CTpyKTypHBIH
3/IEMEeHT
KOMITETeHIIMH

Il1aHupyeMble pe3y/ibTarbl 00yJeHus

O1eHOYHBbIE Cpe/iCTBa

rze # — koadduiueHT pacxoja.
9. OnpeiesnTh 00BEMHbBIE PACXO/IbI BO3/[yXa, BHITEKAIOIIIETO M3 COTLIa

2'(Plrmum - PZnhea)
P=

V=pfo

rje fo=0,785d% = 0,000314:* _ TUIONA/Ib BLIXOJHOTO CEYEeHUs COTLIa.
10. OnpeienUTh JeHCTBUTE/IbHYIO CKOPOCTD /ISl K&KJJOTO OMbITa M3 ypaBHeHus pacxoza (12):
v
~fo
11. BelunciuTh unciaa nopobus Diiepa Eu u PeliHonb/ca Re. Eciu Kputepuii PeliHo/bica MEHSIETCH,

A KpUTepuii Dijiepa OCTAeTCs TIOCTOSIHHBIM, TO HACTYIAeT PeXXUM aBTOMOZEIbHOCTH, T.e. CTPYs CO37aeT|
Mo/j00HbIe 3MTHOPLI CKOPOCTEH /151 TOTIePeUHBIX CeUueHUH MOTOoKa.

w3

_PICK_PZCK

2
Pr 03

Yucsio nogobust Jisiepa yKas3blBaeT Ha OTHOIIEHME U3MEHEeHUs [IAB/IeHUs K YIBOEHHOMY CKOPOCTHOMY]
ITaBJIEHHIO.
wzd
Re = —
v
rae d — quametp cora, d = 0,02 m.

V — k03bULMEHT KUHEMAaTHUeCKOM BSI3KOCTH BO3ayxa, ¥V = 15,1-10°°.

Eu

12. Pe3ynibTaThl pacyeToB 3aHECTH B TabJI. 2.
13. Tlo pesynpTataM pacyeTOB TIOCTPOUTH TpadUuecKyr) 3aBUCHMOCTb V=7, a Taxxd

basucumocts EU = f(Re),

14. B BbIBO/Iax yKasaTb:

- KaKUM 00pa30M 3aBHCAT MOTEPHU JIaBJIEHHsI OT PacXofa >KUJKOCTH (Ta3a);

- KaKoBa BeJIMuMHa K03 duIeHTa;

- HabJ/TI0/1aeTCsl /I aBTOMOZIE/TBHOCTE B paCCMaTPUBaeMOM /IHiaria3oHe pacxo/ioB;

- KaK 3aBHCUT Pacxo[ >XWUAKOCTH Yepe3 COIJIO OT Mbe30MEeTPUUYEeCKOIr'o AaBJ/IeHUs 1epe/i COTJIOM.
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6) Tlopsimok TmpoBefeHHWs TIPOMEKYTOUHOM aTTeCTaldH, TIOKas3aTeau W KPUTepUH
OLIeHVBaHUS:

[IpomexyTouHasi aTTecTauysi MO JUCLUIUIMHE «['HMApora3ofHaMuKa» BK/IOUaeT
TeopeTUJYeCcKre BOIPOCHI, TIO3BOJISIIOIME OLIeHUTb YPOBEHb YCBOEHHS O00yJarolrMUCS
3HaHWM, U TIpaKTHUUeCKWe 3a/laHusl, BBISB/SIONIME CTerleHb C(OPMHUPOBAHHOCTH YMEHWM U
BJIa/|eHU, IPOBOAUTCS B GOpPMe K3aMeHa.

OK3aMeH T10 IaHHOW UCLIUTIJIMHE TIPOBOAUTCSI B YCTHOM (popMe 110 3K3aMeHallMOHHBIM
OuneraM, KaKplii U3 KOTOPLIX BK/IIOUaeT 2 TEOPEeTHUECKMX BOIPOCA U OJHO MPAKTHYeCcKoe
3a/jaHue.

[TokaszaTenu ¥ KpUTepyH OLIeHUBAHUS 5K3aMeHa:

— Ha OLEHKY «OT/M4YHO» (5 6amioB) — oOydYaroluiics [JeMOHCTPUDPYeT BbICOKUA
ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHI|MIi, BCECTOPOHHee, CHCTeMaThuecKoe W riybokoe
3HaHWe y4yeOHOro MaTepuasa, CBOOOJHO BBIMOJIHSIET TpPaKTUUeCKWe 3aflaHusi, CBOOOJHO
oTepupyeT 3HaHUSIMH, YMEHHUsIMH, TIPUMEHSeT UX B CUTYaL[UsIX TIOBBILLIEHHOMN CJIO)KHOCTH.

— Ha OIIeHKY «XOopoImo» (4 6aia) — oOyJarouiics JeMOHCTPUPYeT CPeJHUN YPOBeHb
Cc()OPMHPOBAHHOCTH KOMIIETEHL[MI1: OCHOBHbIe 3HaHMs, YMEHHUS] OCBOEHbI, HO JIOMYCKarTCs
He3HauuTe/bHble OMIMOKM, HEeTOUHOCTH, 3aTpPyJHeHUsi TPU aHaIUTHYeCKUX oOrieparusx,
repeHoCe 3HaHWM M yMeHU! Ha HOBble, HeCTaHapTHbIe CUTYaL[UH.

— Ha OLEHKY «y/lOB/IeTBOpUTeNbHO» (3 Oamma) — oOyuaromuicsi JeMOHCTPUPYeT
MIOPOTOBbIM YPOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLUN: B X0OZle KOHTPOJIbHBIX MepPONPUSITUN
JIOTTyCKAlOTCsl OLLIMOKM, TIPOSIB/SIETCSI OTCYTCTBHE OT/e/bHbIX 3HaHWM, yMeHHH, HaBBbIKOB,
00yyJaroIuiics UCTIBITHIBAET 3HAUMTe/IbHbIE 3aTPY/HEHWsl MPH OINePHUPOBAHMM 3HAHUSIMU U
YMEeHUSIMU TIPU KX TePeHOCe Ha HOBbIe CUTYaLIWH.

— Ha OIIEHKY «HEY/JOBJIeTBOPUTENIbHO» (2 0a/uia) — OOyJarol[uiics [[€eMOHCTPUPYET
3HaHus He Gosiee 20% TeopeTHUeCKOro MaTepHasa, JOMyCKaeT CyIlleCTBeHHble OLIMOKU, He
MOJKeT 10Ka3aThb WHTe/IJIeKTya/lbHble HaBbIKM pellleHus IPOCThIX 3a/ay.

— Ha OIIeHKY «Hey/I0BJeTBOpUTebHO» (1 Oasn) — obydaromiuiicss He MOXKeT TOoKa3aTh
3HaHWS Ha YPOBHE BOCTIPOW3BeZleHWs] M O0BsICHeHWs HWH(GOpPMALMHM, He MOXKeT I0Ka3aTh
VHTeJUIeKTya/ibHble HaBbIKM pellieHUsl MPOCThIX 3a/jau.

8 YuebOHo-MeTOzMueckoe W  HWHGPOpPMALMOHHOe  obecrieyeHre  JAUCLUTUIMHBI
«I'ngporasoarHaMUKa»

a) OcHoBHas /iMTEpaTypa:

1. AramutoB, E.B. T'mjporasogvHamuka: yueOHoe mocobue [gns By3oB] / E.B.
AraruroB, M.C. CokosioBa. — Marnuroropck: MI'TY uwm. I'. 1. Hocosa, 2019. - 1 CD-ROM.
- ISBN 978-5-9967-1510-7. - 3ar. ¢ Tuty.. 3kpaHa. - URL:

(mata oOpamjenus: 1.09.2020). - MakpooObekT. - TeKCT: 3/eKTpOHHBIM. - CBefeHuUs
JocTtyrHbl Takke Ha CD-ROM.

2. Kapnos, K.A. IpuknagHas rugporasofrHaMyka: yue6Hoe rocobue / K.A. Kapros,
P.O. OnexHouu. — Cankr-Iletepbypr: Jlanb, 2018. — 100 c. Pexxum poctyma URL:

0) lono/iHUTE/IbHAA JIUTEPATypa:

1. CemeHoBa, T.I1. T'uapora3zoauHamuKa: KoHcreKT Jjekiuii / T.I1. CemeHoBa, FO.U.
TaprakoBckuid. — Marnurtoropck: MI'TY, 2011. — 1 snektpoH. ont. guck (CD-ROM). Pexxum
pocryna URL:


https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues/1/1119223/1011.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues/1/1119223/1011.pdf&view=true
https://e.lanbook.com/book/107938
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/1530514/3939.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/1530514/3939.pdf&view=true

2. CokosioBa, M.C. MexaHuKa »KUAKOCTH U ras3os: npaktukyM / M.C. Cokonosa, A.B.
TuxoHoB, M.A. Jlemeliko. — Marauroropck: MI'TY, 2017. — 1 snektpoH. onT. auck (CD-
ROM). Pexxum poctyna URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/
1/1139648/3404.pdf&view=true

3. Aramnuros, E.b. Cucremsl pacripeiesieHUs1 UCKYCCTBeHHbIX I'a30B Ha IPOMBILLJIEHHOM
npeanpusitid: yuebHoe mocobue / E.B. Arammros, FO.M. TaprtakoBckuii, b.K. CeHNMUKNH u
Ip. — Marauroropck: MI'TY, 2012. — 1 snekTpoH. onT. auck (CD-ROM). Pexxum foctyna
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1035.pdf&show=dcatalogues/
1/1119333/1035.pdf&view=true

4. JKypHanbl: «TemniosHepreTrka»,
«[IpombIIsIeHHas HepreTyuka» U Jip.

«ONeKTpUUeCcKre CTaHLuM», «JHEePreThK»,

B) MeToanueckas ureparypa:

1. CokonoBa M.C., Jlememiko M.A. BBejeHue B KypC TMApOras’oZiJMHaMUKU. —
Marnutoropck: M31-80 MarouToropck. roc. texs. yu-ta uM. I.1. Hocosa, 2017. — 10 c.

2. TuxonoB A.B., CokonoBa M.C. M3yueHre CBOWCTB CBOOOJHBIX (HEOrpaHUUEHHbIX)
TypOy/eHTHbIX CTpyH. — MarauToropck: M3a-Bo MarHUTOropcK. roc. TexH. yH-Ta um. [.1.
Hocoga, 2017. - 10 c.

3. Tuxonos A.B., CokosmoBa M.C. HUccnefoBaHne 3aKOHOMEpPHOCTEW CTPYMHOIO
nipubopa. — Marauroropck: M3a-so MarHutoropck. roc. Text. yH-ta uMm. .M. Hocosa, 2017.
—-10c.

4. TuxoHoB A.B., CokosioBa M.C. TlpakThueckoe ripuMeHeHUe ypaBHeHUs1 bepHysuin.
— Marnauroropck: M3n-8o0 Marauroropck. roc. Text. yu-ta uM. I'.1. Hocosa, 2017. — 10 c.

5. Kabnykoea M.C., CemenoBa T.Il. OcHOBHble CBOWCTBa JKMJKOCTEeH. —
MarnuToropck: M31-80 Marauroropck. roc. texs. yu-ta uM. I.1. Hocosa, 2017. -9 c.

6. Cokosioa M.C. TloTtepu mo pAjiviHe BS3KOW >KUAKOCTU. — MarHurtoropck: M3a-Bo
MarnuToropck. roc. TexH. yu-ta uM. I'.1. Hocosa, 2017. -9 c.

7. CokosioBa M.C. MecTHble TOTepU BSI3KOM >KUAKOCTU. — MarHuroropck: M3a-Bo
MarnuToropck. roc. TexH. yu-ta uM. I'.11. Hocosa, 2017. — 10 c.

8. Tuxonos A.B., CokonoBa M.C. UccnenoBaHue 1nosieli be3o0MeTpUUeCKUX JaBleHrur
TIPU CTPYMHOM U KaHA/JIbHOM TeueHMsiX rasa. — Marnuroropck: V3n-B0 MarHuTtoropck. roc.
TexH. yH-Ta uM. I'.11. Hocosa, 2017. — 10 c.

9. CemenoBa T.II.,, Xapuenko O.A. l3mMmepeHue pacxoja >XULKOCTU M rasa. —
Marnutoropck: M31-8o Marauroropck. roc. Texs. yH-ta uM. I.1. Hocosa, 2014 — 12 c.

10. CemenoBa T.II., Xapuenko O.A. M3mepeHue paBjeHUs >XUAKOCTU M rasa. —
Marnutoropck: M3n-80 Marauroropck. roc. texs. yu-ta uM. I'.1. Hocoga, 2014 — 10 c.

11. CemenoBa T.II. OrmpegeneHve Hamopa IIeHTPOOEKHOTO BEHTH/ISTOpA. —
Marnutoropck: M3n-80 Maraurtoropck. roc. texs. yu-ta uM. I.1. Hocoga, 2014 — 10 c.

r) IIporpammHoe o6ecieueHue U MIHTepHeT-pecypChI:

Haunmenosanue 110 Ne morosopa CpOK JiefiCTBUS JIULeH3UU

CranpapTHeie

Microsoft Windows 7 O-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Ne135 or 17.09.2007 beccporito

7Zip CroGoaro beccpouHo
pacrpocTpaHsieMoe

FAR Manager CroGoano beccpoyHo
pacrpocTpaHsieMoe
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9 MaTtepuabHO-TeXHIUECKOe obecrieueHre AUCIUTUTUHBI (MOAYIsT)

MaTepI/IaJ'IbHO-TEXHI/I‘-IECKOE obecrieueHue AUCHUIIMHBI BK/IFOUAeT:

Twvr ¥ Ha3BaHWe ayJUTOPUU OcHallleHre ayauToOpun
YueOHble ayIUTOPUU 151 MynbTUMeiMiiHbIe Cpe/ICTBA XPaHeHUs], TiepeJjauu 1
TIPOBEZIEHUS] 3aHATUIN TripeicTaB/ieHus UHGOPMaLWH.
JIEKLIMOHHOTO THIIa
YuebOHast ayuTopus ist C'vapaBMMUecKUid  CTeHJ, TI0 HW3YUeHWI0  OCHOB
MIpOBe/ieHus1 1abopaTOPHBIX TUIPOTa30/MHAMUKH;  KOMIUIEKC  JlabOpaTOpHBIX
pabort: CTEH/IOB /I/I1 U3yUeHMs TPOLIeCCOB MEXaHWKHU Ta30B;
naboparopust nabopaTOpHBIM  CTeHJ, 110 HW3YyYeHWI0 TMpoliecca
TH/IPOTa30iMHAMUKH TeryiooOMeHa B peKyrepaTrope; MY/JIbTUMEeAUHHOe

obopygoBaHre (KOMIBbIOTEDP, TIPOEKTOpP,  3KpaH),
BEHTU/IITOD C 3JIeKTPOJBUTaTesieM; KOHJUIMOHED;

KOMIIPeccop.
YuebGHble ayiUTOPUA JJ1s1 Hocka, mer.
MpOBeZleHNs IPaKTUUeCKUX
3aHSITUM, TPYTITIOBLIX U
VH/IMBU/yaTbHbIX
KOHCY/IbTal[|i, TeKyI[ero
KOHTPOJISI ¥ TIPOME)KYTOUHOM
aTTecTalyu
YueOHbIe ayIUTOPUU AJIsT [TepcoHanbHble KOMIbIOTepHI ¢ aketom MS Office,
CaMOCTOSTe/TBHOM paboThI BbIX0/IOM B VIHTepHeT U C ZIOCTYIIOM B 3/IeKTPOHHYIO
00yJaroImuxcst MHGOPMAaLMOHHO-00pa30BaTeIbHYI0 Cpefly
YHUBEPCUTETa.
[TomellieHue 1711 XpaHeHUs1 U Crennaxku, ceiidbl 1151 XpaHeHHs1 yaeOHOTO
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Twun v Ha3BaHUWe ayJUTOPUU

OcHalleHre ayauToOpun

MpodUIaKTHUECKOTO o6opyoBanusi. IHCTPYMeHTSI [/is1 pEMOHTa
o0cyxuBaHust yuebHOTO nabopaTopHOro 060pyAOBaHUSI.
obopyoBaHus
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