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JIuct perucrparuy u3MeHEHUH U IOMOTHEHUH
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xadenps / /
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1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJISA)

[enssMu OCBOEHUSI TUCHHUILTUHBI (MOIYJsA) «[ MIpora3oluHaMHUKay SIBJSETCS U3y4dEHUE
OCHOBHBIX MOHSTHI U 3aKOHOB TMJIPOTa30IMHAMHUKHN, OCBOCHHE TEOPETUYECKUX OCHOB U pac-
YETHBIX METOJUK JJIsl PEIICHUS 3a/1a4 UCCIICI0BAHMS PAaBHOBECHS U JIBUXKEHUSI KUJIKOCTEH U
ra3oB B pa3jMYHBIX 3JIEMEHTaX 3HEPreTUYECKUX YCTaHOBOK: pe3epByapax, TpyOOIpoBOJax,
apmarype, IpOTOYHbBIX YaCTSAX JOMATOYHBIX MAIIUH U T.]I.

2 MecTO TUCHUILTUHBI (MOYJisl) B CTPYKTYpe 00pa30BaTeIbHOIi MPOrpaMMbl Mo/I-
roTOBKM 0akajiaBpa

Hucnummuna «[ ' maporazoanHaMuKkay BXOJIUT B 0a30BYyIO YacTh Oyioka 1 oOpa3oBaTeib-
HOM IPOrpaMMBl.

Jns  wu3ydeHUs OUCHMIUIMHBI HEOOXOAMMBI 3HAHUSA, YMEHHS U  BIAJICHUA,
c(hopMUpOBaHHBIC B PE3YJIbTATE U3YUYCHUS TUCIIUIUINH:

o «MaremaTtuka» — pazzaensl quddepeHIanIbHoe U UHTETPaIbHOE UCUUCIeHHE (YHK-
UM OJTHOM MEPEMEHHOM;

o «Duznka» — pa3aenbl YHEPTUs, CUjla, padoTa U MOTEHIIUATbHAS YHEPTHSL.

3uanus (yMeHUsl, BIAJCHUS ), IOJIYYCHHbIC TPU U3YUYE€HUU JTaHHOW AUCUMILIUHBI, OyIyT
HEOOXOAMMBI JJIsi OCBOeHMs Takux nucuuiuinH kak b1.B.JIB.02.01 «MogenupoBanue mpo-
1IECCOB TUJIPOTa30MHAMHUKH U TerioMacconeperocay, b1.B.JIB.02.02 «Yucnennoe moaenu-
poBanuey», b1.B.05 «lcTouHMKM © CHUCTEMBI TEIUIOCHAOKEHHUS  MPEIIPUSTHI,
b1.B.JIB.03.01 «DHepreTuyecKue CHCTEMBI o0ecrieyeHus JKU3HEACITSIBHOCTH Y,
b1.B./1B.03.02 «Otomienue, BEeHTWISIIUSA U KoHAuIMoHupoBanuey», b1.B.10 «TexHomoruue-
CKHE HEPrOHOCUTEH NPEIPUSTHI.

3 Komnerenuun o0y4aromerocsi, popmupyembie B pe3yabTaTe OCBOCHHMS IMCIH-
NJIMHBI (MOYJIsI) M IUIAHUPYEMbIe Pe3yJIbTaThl 00yYeHust

B pesynbrare ocBoeHUsT TUCIMIUIAHBI (MOAYs1) «[ maporazoauHaMuKa» 00yJaromuncs
JIOJKeH 00J1a7aTh CIeIYIONIMMI KOMITETEHITUSIMU:

CrpykTyp-
HBII DJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIICTCHIITNU

OIIK-2 cnoco0HOCTHIO /1eMOHCTPHPOBATH 0a30Bble 3HAHUS B 00J1aCTH ecTe-
CTBCHHOHAYYHBIX JUCHUIIVIMH, TOTOBHOCTHI0 BBLISAIBJATL €CTCCTBCHHOHAYYHYIO Cyll-
HOCTh Mpo0JieM, BO3HUKAWIIMX B X0/e NMPo(ecCHOHAIBHON eATeJIbHOCTH; MpHUMe-
HATHb AJIA UX paspelicHudA OCHOBHBLIC 3aKOHBI €CTCCTBO3ZHAHUSA, METO/AbI MaTEMaATHUYC-
CKOI'0 aHAJIN3a U MOJeJTUPOBAHMSA, TEOPETHYECKOI0 U IKCIEPUMEHTAIBLHOI0 HCCJIe/10-
BaHUA

OcHOBHbIE ONpeNEIeHUsI U MOHATHUS THUAPOrazoAuHaMHUKUA. OCHOBHbBIE
METO/BI PEIICHHUS TUTIOBBIX 3a7a4 110 U3BECTHBIM AJITOPUTMaM U TIPaBU-
naM. OCHOBHBIE METO/Ibl aHATIM3a U MOJIETMPOBAHUS COOTBETCTBYIOIINX
MIPOIIECCOB TUPOTA30IMHAMUKH.

3HaTh

BBISBIIATE €CTECTBEHHOHAYUHYIO CYITHOCTH MPOOJIEM, BO3HUKAIOUINX B
Xxoze MpodecCHOHANBPHON AEATeNbHOCTH NpH u3ydeHun «I maporaso-
nuHaMuKny. PacnoznaBath 3¢dextuBHOE pemenne ot HeaekTUBHO-
YmMetsb ro Ul PelIeHus] CHeNUATN3UPOBAHHBIX BOMPOCOB M 3a7ad B 00JacTH
ruporazoguHaMuku. OOcyXaaTb MeToAbl 3(PPEKTHUBHOTO pEIICHHUS.
OOBSICHATH TTOCTAaHOBKY OCHOBHBIX 33/1a4 B OOJAaCTH T'MIpOTra3oHHa-
MUKH.

Bnanets MerogamMu MOACIUPOBAHUS B OOJACTH THAPOTA30IWHAMUKHU. [Ipume-
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Crpykryp-
HBII 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHHs
KOMIICTCHIINU

HCHUCM OCHOB I'MApPOra3soJJUHAMHUKHU JIs1 pCIICHUSA 3a1a4 MOBBIIICHHOM
CIIOJKHOCTH. Y MCHHUSAMHU AHAJIIN3UPOBATH CII0COOBI TECOPETUUECCKOIO U
OKCIICPUMCHTAJIbHOT'O UCCJICJOBAHUS B obractu THapora3oAMHaMHKN.

IIK-4 cnocoOHOCTHI0 K NMPOBEIEHNI0 IKCIIEPUMEHTOB 110 3aJaHHO MeTOdUKe, 00-
padoTke M aHAJM3Y MOJYYEHHBIX Pe3yJbTATOB ¢ MPHUBJEYEHHEM COOTBETCTBYHOILETO
MaTeMaTH4YeCKOro anmnapara

OcHoBHBIC MCTOJbI MPOBCACHUA SKCIICPUMCHTOB B obractu
ruapora3oaAuHaMuKy IJid TUITOBBIX 3a/1a4 110 U3BECCTHBIM IIPpaBHUJIaM U

3Hath anroputMaM. CriocoObl peasin3aluu pe3yabTaToB MPOBEICHHBIX IKCIIE-
PUMEHTOB B CBOEH MpodeCCHOHANTBHON ASITENbHOCTH.
[InanupoBaTh 3KCIIEpUMEHTANIbHBIE HCCIIE0BaHUs B 00J1aCTH rMIpora-
VMeTE 3oauHamMuku. OOpabaThiBaTh U aHATU3UPOBATH MOJTYYCHHBIE pe3yibTa-

THI. OI_IGHI/IBaTI) SHAYUMOCTDb U IMPAKTHYCCKYIO NPUTOAHOCTD IMOJTY4YCH-
HBIX PC3YJIbTATOB.

OCHOBHBIMH METOJIaMH MaTEMaTUYECKOI'0 anmnapara s 00paboTKu
MIOJIYYE€HHBIX IKCIIEPUMEHTAIbHBIX PE3yJIbTaTOB B 001aCTH I'MAPOraso-
Bnaners IUHaMuKd. HaBbikaMu 1 MeToiMKaMu 0000IIEHUS pe3yIbTaToOB 3KCIIe-
PUMEHTAJIbHON JeSITENbHOCTH C UCIIOJIb30BaHUEM COBPEMEHHBIX 00pa-
30BaTEIbHBIX U MHPOPMAITMOHHBIX TEXHOJIOTHH.

4 CTpyKTYypa M colepkaHue TUCHMILIMHBI (MOLYJIs) VISl 04HOI opMbI 00ydyeHust

OO01mas TpyI0eMKOCTh AUCIUILTAHBI COCTaBIsAeT 5 3aueTHbIx equnuil, 180 akaz. yacos,
B TOM YHCIIE:
e KOHTakKTHas pabota — 89 yacos:
1. aynurtopHas — 85 4yacos;
2. BHeayauTopHas — 4 Jaca;
e camocrosTenpHas padora — 55,3 vaca,;
® TOJIMOTOBKA K SK3aMeHY — 35,7 4acoB.






AyauTOopHasi KOHTAKTHas padoTa
(B akaj1. yacax)

e N
= CamocTosiTelb- .| Dopma Tekyumero koHTpoJsi | Koa u cTpykrypHbIi
Pasnen/rema g Bua camocTosTesIbHOIM P yu P A PYKTYP
S Hasi padora yCIeBaeMOCTH U IPOMEKYTOY- 3JIeMeHT
AACHHILTAHBI 5 Jagopar. | MPAKTHY. pa6oTsl N
o JIEKIAH (B akaj. yacax) HOM aTTecTaUMU KOMIeTeHIHH
3aHATUS 3aHATUS
1. Paszmen. OCHOBHBIC MOJOXKCHUS 4
CTaTHKHU TUPOTra30IMHAMHUKHU.
IIpopaboTka neknuoH-Hanuune KOHCIEKTOB JICKIIHIA;
HOrO MaTepuaia; MOoJ-cAada OTueTa Mo JIabopaTOpHOIL
1.1. Tema. Bomubie cBenenus. Oc- p ’ Aen paTop
9 rOTOBKa OTYeTa K J1abo-pabore; cradya MNPaKTHYECKUX OIIK-2 — 3yB;
HOBHBIC (DM3UYCCKUEC CBOWCTBA Xu1I- 4 2 Ui Ui 2 .
. paTopHOil pabote; pe-Bamad. [IK-4 — 3yB
KOCTEH ¥ ra3oB.
menne 3aga4 (IIyHKT 6,
asnen 1, rema 1)
[MpopaboTka mneKuoH-Hamnane KOHCHEKTOB JICKIIHH;
HOTO MaTepuaia; MOJ-cAada oTdeTa o JIabopaTOpHOIL
1.2. Tema. OOmue 3aKOHBI U ypaB- 4 2 11U 4 TOTOBKA OTYEeTa K Jlabo-padore. OIIK-2 — 3yB;
HEHUS CTATUKU KUAKOCTEH U Ta30B. [paTOpHOI pabote [IK-4 — 3yB
(IIlyaxr 6, pasmen 1,
Tema 2)
[IpopaboTka nekuoH-Hanuure KOHCHEKTOB JICKIIHIA;
HOTO MaTrepuala; TMoJ-cadya OT4eTa Mo JIabopaTOpHOH
1.3. Tema. AGCOMIOTHBIA U OTHOCH- 4 2 11U 11U 2 rOTOBKa OT4YeTa K J1abo-padore. OIIK-2 — 3yB;
TeIbHBIN IIOKOM. [pPaTOPHOI1 pabote [IK-4 —3yB
(Ilyaxr 6, pasmen 1,
remMa 3)
HTtoro mo pazneay 1 4 6 3/31 2/21 8
2. Paznen
(OCHOBHBIC TOJIOKCHHS KMHEMAaTHky 4
THIPOTa30 HHAMUKH.
[Mpopabotka nekuoH-Hamnane KOHCHEKTOB JICKIIHH;
HOTO Marepuaia; MoJ-cAada oTdeTa Mo JIabopaTOpHOI
2.1. Tema. OOmue MOHATHS KHHEMA- p ’ e patop
N TOTOBKA OTYETa K JIabo-paboTe; cHada MpPaKTUYECKUX| OIIK-2 — 3yB;
TUKHA KUIKOCTEH M ra3os. Metonpl 4 2 1/11 1/1U1 4 N
. paTopHOW paboTte; pe-Bamad. TIK-4 — 3yB
OTIFICAaHUS TBUKCHHSI KUIKOCTEH.
menue 3aga4d (ITyHKT 6,
paznen 2, rema 1)




AyauTOopHasi KOHTAKTHas padoTa
(B akaj1. yacax)

Pasnen/Tema g CamocTosiTelb- B CAMOCTOSITE/IBHOI ®opma Tekymero koHTpoJsi | Kox u crpykrypHbIii
A — = naGopar. | mpaxruy. Has paGora paGoThI YCNeBaeMOCTH H MPOMEKYTO- 3JIeMeHT
S JIEKIAH SAHSTHS AT (B akaj. yacax) HOW aTTecTallNU KOMIIETeHI[HH
IIpopaboTka nekuoH-Hanuure KOHCHEKTOB JICKIIHIA;
2.2, Tema. Crpyiisas rugpassiic- HOrO Marepuaia; MoJ-cAada OTYeTa Mo JIabopaTOpHOIL
ckas Mogets mMoToka. VpasHeue 4 2 11U 2 4 OTOBKA OTYeTa K Fa6o-pa60Te; cAaaya MpPaKTUYECKHX| OIIK-2 — 3yB;
CIUIOIIHOCTH (HEPa3pbIBHOCTH). patopuoii pagore; pe-ganas. TIK-4 - 3y
menne 3axa4 (IIyHKT 6,
aznen 2, rema 2)
HTtoro mo pazneiy 2 4 4 2/21 31 8
3. Paspen. OCHOBHBIE ITOJIOXKEHUS] 4
ITMHAMUKA B THAPOTa30IMHAMHKE.

[MpopaboTka mneKMoH-Hammane KOHCHEKTOB JICKIIHH;

HOTO MaTepuaia; MOJ-cAada oTdeTa Mo JabopaTOpHOIL
i.elH.HZe;a;ﬁ &if;emiiﬁ?:ieg ipii: A ) 5 YN 4 rOTOBKA OTHETA K f‘[a60-pa6OT€; cladya  MpaKTHYECKUX OIIK-2- 3yB;
s0B. YpasHeHHe BepHyILIH, [paTopHO#l paboTe; pe-3amad. [IK-4 — 3yB

menue 3anad (ITyHkT 6,

pasnen 3, rema 1)

IMpopaboTka neKUOH-Hanuure KOHCHEKTOB JICKIIHIA,

3.2, Tema. YpasHeHne BuKeHMs HOT'O MaTepuana; IOJ-Cclada oTyeTa Io JabopaTopHOIL
R S 2 2 2 4 rOTOBKA OTHETA K nabo-paboTe; craga MPaKTHUECKUX OIIK-2 — 3yB;
Hasbe-Crokca), [paTopHOil paboTe; pe-3agad. TIK-4 — 3yB

menne 3aga4 (IIyHKT 6,

asnen 3, rema 2)

[Mpopabotka neKuoOH-Hamm4ane KOHCHEKTOB JICKIIHH;

HOTO Marepuaja; MoJ-cAada oTdeTa Mo JIabopaTOpHOI
iéSC.KE;MEbglzgggse Ir’lélii(l)wl\ﬁx;iﬁ: 4 5 U ) 4 rOTOBKA OTYETA K nabo-paboTe; cAada MPAKTHYECKHX| OIIK-2 — 3yB;
KCHIS KUIKOCTEH, [paTOpHO#l paboTe; pe-Bamad. [IK-4 —3yB

menne 3aga4 (IIyHKT 6,

paznen 3, tema 3)




AyauTOopHasi KOHTAKTHas padoTa
(B akaj1. yacax)

=) .
= CamocrosiTeb- .| ®opma Tekymero kouTpoJs | Kox n crpykrypHbIii
Pazgen/Tema g Bun camocTosiTenbHOIM P yu P A PYKTYP
S Has padoTa yCHeBaeMOCTH U MPOMEKYTOY- 3JeMEeHT
AUCHUILTAHBI 5 Jabopat. | NPaKTHY. padoThI .
o JIEKIUH (B akaj. yacax) HOW aTTecTanuu KOMIIeTeHIIUH
3aHATHS 3aHATUSA
IIpopaboTka nekuoH-Hanuure KOHCHEKTOB JICKIIHIA;
HOTO MaTepuaya; IoJ-clada oT4yera 1o JlabopaTopHOH
3.4. Tema. ConpoTuBieHle Npu Te- p Al NA PaTop
N rOTOBKa OT4eTa K Jabo-padore. OIIK-2 — 3yB;
YEeHHH XUIKOCTH B TpyOax. Jluneit 4 2 111 - 4 .
[paTopHOil pabore [1K-4 — 3yB
HBIE TIOTEPH.
(Ilyaxr 6, pasmen 3,
reMa 4)
[MpopaboTka neKuoH-Hammane KOHCHEKTOB JICKIIHH;
HOTO MaTepHaya; IoJ-clada OT4eTa 10 J1IabopaTOpHOH
3.5. Tema. MecTHbIe CONPOTHUBIIE- 4 2 11N 2 4 TOTOBKA OTYETa K JIabo-padoTe; chada MpPaKTUIECKUX| OIIK-2 — 3yB;
Hus. KaBuranusi. [paTopHO#l paboTe; pe-3amad. [IK-4 — 3yB
menne 3aga4 (IIyHKT 6,
pasnen 3, rema 5)
[IpopaboTka nekIuOH-Hanuure KOHCHEKTOB JICKIIHIA;
HOro Marepuaia; HOA-cladya OT4eTa Mo JabopaTOpHOW
3.6. Tema. PacueTs! IBIDKEHHS KU /I- 4 4 21 2 4 rOTOBKa OTYeTa K J1abo-pabore; cradya MNPaKTHYECKUX OIIK-2 — 3yB;
KOCTH U ra3a B Tpy0ax M KaHayax. [paTopHOil paboTe; pe-Bamad. [IK-4 —3yB
menne 3anad (IlyHkr 6,
aznen 3, rema 6)
Hroro no pazneny 3 4 14 9/51 91N 24
4. Paznen. Mcreuenue >KUIKOCTENR U 4
ra3oB M3 COMEN M HAacaJlOK.
[Mpopabotka neKuoOH-Hamm4ane KOHCHEKTOB JICKIIHH;
4.1. Tema. HcreueHue KUIKOCTH| HOTO Marepuaia; MoJ-cAada oTdeTa Mo JIabopaTOpHOI
yepe3 oTBepcTHe. Buibl Hacamok u 4 2 2 4 rOTOBKa OT4YeTa K Jabo-padore. OIIK-2 — 3yB;
X mnpumeHeHue. [unpaBnuueckui [paToOpHOI pabote [IK-4 —3yB
yaap. (Ilyaxr 6, pasgen 4,
rema 1)




AyIuTOpHas KOHTaKTHasi padoTa
(B akaj1. yacax)

o N
= CamocrosiTenn- .| dopma Tekymero kouTpoJsi | Kox u crpykrypHbIii
Pazngen/Tema 9 Bun camocTosiTeTbHOI P yu P A PYKTYP
S Has paGora yCIeBaeMOCTH H MPOMEKYTOY- JJIeMEeHT
JTHCIUTIIHHBI = Jagopar. | MPAKTHY. pa6oThI N
S JIEKIAH (B akaj. yacax) HOW aTTecTallNU KOMIIeTeHI[HH
3aHATUS 3aHATUS
[MpopaboTka mnekiuoH-Hanmnune KOHCHEKTOB JICKIIUH;
4.2. Tema. JIBwkeHne raza c BBICO- HOTO MaTepuaya; IoJ-clada oT4yera 1o JlabopaTopHOH
KUMU ckopocTsMu. [lapameTpsr 3a- 4 2 2 Ui 4 rOTOBKa OTYeTa K J1abo-pabore; cradya MNPaKTHYECKUX OIIK-2 — 3yB;
TOPMOXKCHHOTO ra3a. Kpuruueckas [paTOpHOIl paboTe; pe-Bamad. [IK-4 —3yB
CKOPOCTb. menne 3aga4 (IIyHKT 6,
aznen 4, rema 2)
[MpopaboTka mneKuoH-Hammarne KOHCHEKTOB JICKIIHH;
HOTO MaTepuaia; MOoJ-cAada oTdeTa Mo JabopaTOpHOIL
4.3. JIBmKeHUE Ta30B II0 KaHajaMm P ’ el paTop
TOTOBKA OTYETa K Jlabo-padore. OIIK-2 — 3yB;
IIEpeMEHHOTO CceueHUs. YpaBHeHue| 4 4 421 - 3 .
[paTopHOit pabote [IK-4 — 3yB
I'toronuno. Yucno Maxa.
(Ilyaxr 6, pasmen 4,
rema 3)
[IpopaboTka nekIuMOH-Hanuure KOHCHEKTOB JICKIIHIA;
HOTO MaTepuana; IoJ-clada oTdyera 10 JlabopaTopHOM
4.4 Tunore3a Cen-Benana. Cormio 4 2 2 21U 43 FOTOBKA OTYETa K JIabo-paboTe; chaya MPaKTUYECKUX| OIIK-2 — 3yB;
JlaBasst. ' [paTopHO#l paboTe; pe-Bamad. TIK-4 — 3yB
menue 3aga4d (ITyHkT 6,
aznen 4, rema 4)
HToro no pasneny 4 4 10 10/41 321 143

Hroro 3a CeMCCTi 4 34 34/141 17/61 55,3 IK3aMeH
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5 Oopa3oBareibHbIC U HH(POPMAIIMOHHBIE TEXHOJIOTHH

Jnist pemeHust mpeyCMOTPEHHBIX BUJIOB Y4€OHON paboThl PU M3YyYESHUN JUCLIUTUTUHBI
«['maporazoauHaMuka» B KauecTBe 0Opa30BaTENIbHBIX TEXHOJIOTHI MCHONB3YIOTCS KaK Tpa-
JUIUOHHBIC, TaK U MOAYJIbHO-KOMIICTCHTHOCTHBIC TCXHOJIOTHH.

Llensimu 0Opa3zoBaTeabHbIX U MH(MOPMALIMOHHBIX TEXHOJIOTUH SIBIISIOTCS:

® AKTHBU3HUPOBAHUC MBIINIJICHUSA 06yanoumxcsI;

e (opMHpOBaHUE UHTEPECA K U3ydaeMOMY MaTepuay;

® Ppa3BUTHE MHTEIJIEKTAa U TBOPUYECKUX CIIOCOOHOCTEH 00yUaroImuxcsl.

JIeKIIMOHHBIN MaTepuan 3aKperuiseTcss Ha J1abopaTOpHbIX paboTax, IJie MPUMEHSETCs
COBMECTHAs JIEATEIHHOCTh CTYJICHTOB B TPYIIIE, HAMPABICHHAS HA PEIICHHE OOIIeH 3am1auu
IyTEM CJIOKEHUS pe3yJbTaTOB MHAMBUIYAIbHOM pabOThl WiIEHOB Ipymmsl. [ pa3Butus u
COBCPHICHCTBOBAHUA KOMMYHHWKATUBHBIX CIIOCOOHOCTEN CTYACHTOB OPraHU3YIOTCA IPAKTHU-
YeCKHE 3aHATHUS B BUJIE JUCKYCCHI, aHAIM3a pealbHbIX IPOOJEMHBIX CUTYAMH U MEXIUCIIU-
IUIMHAPHBIX CBSA3E€M M3 paziMyHbIX oOsiacTell B KOHTEKCTEe pemaemoi 3anauu. Ilepenaua He-
00XOAMMBIX TEOPETUUYECKUX 3HAHUN U (POPMUPOBAHUE MIPECTABICHUN 110 KYpCY IPOUCXOTUT
C IPUMEHEHHEM MYJIbTUMEIUHHOTO 000pyaoBaHusd. Ha 3aHATUAX BHEAPAIOTCS Takue UHpOp-
MallMOHHbIE TEXHOJIOTUH, KaK MCIOJb30BaHUE HJICKTPOHHBIX U3JaHUHN (YTEHUE JICKIUH ¢ uc-
MIOJIb30BAHUEM CJIAWI-TIPE3CHTALNH, JIEKTPOHHOTO Kypca JIEKIUH, rpaduueckux OOBEKTOB,
BUJICO- ayauo- MaTepuanoB (depe3 MurepHer). CamocTrosTenbHas paboTa CTUMYIUPYET CTY-
JICHTOB K CaMOCTOSITEIILHOM MPOpabOTKe TEM B IpoIlecce HanmucaHus pedepaToB, HOATOTOBKH
K TUCKYCCHSIM, K KOHTPOJIbHBIM paboTaM U TECTUPOBAHUIO. JTalbl IO3HABATEILHON JIesATeNb-
HOCTH CTYJEHTOB IIPEIIOJIAraoT I10CIeA0BaTEIbHO IIOCTAHOBKY UHTEPECYIOLIEH UX mpooie-
MBI, BBIIBUKEHUE TUIIOTE3 IIPHU €€ PEIICHUH, BBIPAKEHUE PEIICHUS THIIOTE3bl HAYYHBIM S3bI-
KOM, a TAaK¥KEC peajin3alusd IMMpoaAYKTa B BUJIC l'[y6J'II/I'~IHOFO BBICTYIIJICHUSA, JOKJIada W MPE3CH-
taiy. KoppekTHpoBKH 00pa30BaTeNbHOTO MpoLiecca MPOXOIAT ¢ UCIOIb30BaHUEM 00paTHOM
CBsA3W MCXKAY MMpPEnoaaBaTejcM U O6y‘IaIOHII/IMI/ICﬂ Ha KOHCYJIbTalUAX, 4 TAKXKE IMMPH TCKYIIEM
Y TIPOMEKYTOYHOM KOHTPOJIE.

6 YueOHO-MeTOAMYeCKOe o0ecleyeHne CaMOCTOSITeIbHOM padoThl 00y4YaroLUXCsl

CamMocTosTenpHas pa60Ta CTUMYJIHUPYCT CTYACHTOB K npopa60TI<e TEM B IIPpOLIECCC MO~
T'OTOBKHU K J'Ia60paTOpHI>IM N IIPAKTUYCCKHUM 3aHATUAM U OCYIICCTBIISICTCA:

® BO BpEMA ayAUTOPHBIX NPAKTUYICCKHUX SaHHTHﬁ;

® [I0J KOHTPOJEM MNpCnoJaBaTciid B (I)OpMC IIJIAHOBBIX KOHcyHLTaHHﬁ, TBOPYCCKUX
KOHTAKTOB.

OI_ICHO"IHBIC CpeAcCTBa IJId TCKYHUICT'O KOHTPOJIA YCIICBACMOCTH, HpOMeH(YTOqHOﬁ aTTe-
cTalyy 1Mo uToraM yCBOCHUA JUCHUITIIMHBI BKIIIOYAIOT B cebs:

® JICPCUYCHBb BOIIPOCOB K MPOMEKYTOUHOMY KOHTPOJIIO,

® TCCTOBBIC 3a/IaHU;

® [ICPCUYCHBb BOIIPOCOB I IMOATOTOBKU K 5K3aMCHY.

6.1. IlepeueHb BONMPOCOB K TIPOMEKYTOYHOMY KOHTPOJIIO MO JAUCHHIIHHE
«I'uaporazoguHaMHuKa»

Pa3zpen 1
Tema 1:
Kakne oCHOBHBIE TOCTYJIAThl TUAPOTra30IMHAMUKN BaM U3BECTHBI?
UTo IMOHMMAETCS IO CIIOBaM <GKHAKOCTE» B I'T J1?
YT10 noHUMAETCS MO/ INIOTHOCTRIO YKUIKOCTEHN U Tra30B?
Urto Takoe TeMIiepaTypHOE paCIIMPEHUE KUAKOCTEN U ra30B?



Yto Takoe 00bEMHOE CXKATHE KUIKOCTEH U ra30B?

YTto moHMMAaETCs 01 BA3KOCTBIO JKUJIKOCTEH B Ta30B?

Kaxkwne BUIBI BA3KOCTH BaM U3BECTHBI?

Kak n3Mensiercs BA3KOCTb JKMAKOCTEN U ra30B OT TeMIepaTypbl?

Tema 2:

Uto nmoHMMaeTcs 1oj HOBEPXHOCTHBIM HATSDKEHUEM >KUJIKOCTU?

B kakux equHunax uaMepsercs KodGPUImeHT MOBEPXHOCTHOTO HATSKEHUs?

Kakue cuibl J€MCTBYIOT B KUAKOCTAX?

UYto moHMMaeM 1o u1eaabHOM (HEBSA3KOM ) )KUIKOCTHIO?

Kak u3meHsieTcs 1aBIeHue JKUAKOCTH MTPU BO3PACTAHHUH €€ TITyOUHBI?

[To xakoMy 3aKOHY MPOMCXOJUT U3MEHEHHE JIaBJICHUS T'a30B C YBEIMYECHUEM BBICOTHI
IIPU U30TEPMHUUECKOM Ipolecce?

Yto noHMMaeM o MOBEPXHOCTbIO YPOBHSA?

B uem 3akmouaercs (DU3UYECKHI CMBICT TBE30METPUICCKOTO M TCOMETPHUYECKOTO
NaBJICHUS?

Uro noHuMaeTcs o] THAPOCTaTUUECKUN Hanopom?

Tema 3:

Yro moHMMaeM Mo aOCONIOTHBIM M OTHOCHUTEIBHBIM MMOKOEM (PAaBHOBECHEM) KHMIKHX
cpen?

Yro mpencraBiisieT COOOH JIMHKS PAaBHOTO JAaBJICHHS IPH BPAIICHUH KUIAKOCTH B COCY/IC
OTHOCHUTEIIBLHO CBOCH ocu?

Kak onpenenuTh NaBjieHHE B JKUAKOCTH MPH BPAIICHUU €€ B COCYIIE OTHOCHTEIBHO
cBoeii ocu?

OT 4ero 3aBHCUT JaBJICHHE Ha IIOCKUE TTOBEPXHOCTH?

Paznen 2
Tema 1:
B ueMm oTiinune onucaHusl ABUKEHUS KUIKOCTU MeTo1oM Jlarpanxka u Dinepa?
Kakue Monenu qBM>KEHUS KUIKOCTH BaM U3BECTHEI?
Yrto noHMMaeM NoJ JTUHUEH Toka?
Uto nmoHnMaeM 1oj CTpyHkou Toka?
Kakoe ocHOBHOE CBOMCTBO JIMHUM TOKA?
Kakoe ocHOBHOE CBONCTBO TpyOKH TOKa?
UTo 03HaYaeT CTAlMOHAPHBIN PEKUM JIBUIKEHUS )KUJIKOCTU?
Uto moHMMaeM o1 OJJHOMEPHBIM U JIBYMEPHBIM JIBMKEHUEM HJI€ATbHON KUIKOCTH?

Tema 2:

Kak 3anuceiBaeTcst ypaBHEHHUE CIUIOMIHOCTH B TuddepeHransHoi popme?
UYto moHUMAaETCs 101 00BEMHBIM U MaCCOBBIM PACXOJIOM JKHUJIKOCTH?

Kak 3anucars ypaBHEHHE pacxo/ia B MHKEHEPHOU TPAKTOBKE?

Pa3nen 3
Tema 1:
Kak 3anucars muddepeHnnansHoe ypaBHEHNE ABKESHUS KUIAKOCTH?
Kakue ocHOBHBIE cocTaBisoIe ypaBHeHus1 bepnynnu?
®u3NUeCcKuil CMBICI COCTABIISIONUX ypaBHeHUs bepHymiu?
UTo noHMMaeTcs Mo/i reOMETPUUYECKO TPaKTOBKOM ypaBHEHHS bepHymin?
B kakux ¢opmax MOKHO 3anucaTh ypaBHeHHe beprymim?
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Tema 2:

Kak 3anmmceiBaercs nuddepennuanpHoe ypasaenue HaBpe-Ctokca?

VpaBuenne HaBbe-CTokca MpUMEHUMO JIs1 MACAIBHON WU JIJIs1 BI3KOU KUIKOCTH?

B uem otnmnuue 3anucu auddepeHInanbHOr0 ypaBHEHUs KUIKOCTH Ui U1€aIbHOTO U
peabHOrO BapraHTa?

3amMkHyTa i cucteMa ypaBHeHuid HaBbe-CTokca?

Tema 3:

Uto nmoHuMaercs 1noj Teopuei mogo0ust THAPOAMHAMUYECKUX TPOLECCOB?

HazoBuTte 1Be TeopeMbl 1og00usl.

Kakue ocHOBHBIE KpUTEepUH (UKCIIa) 0100MS BaM U3BECTHBI?

KaxkoB ¢usnveckuii cmpicn kputepues Re, Fr, Eu?

Kpurepunansneie ypasaenus B I'T' /[ u ux npumenenue

Kakue Buabl IBUAKEHUS )KUIKOCTH U3BECTHBI?

KakoB ¢usmuecknii cMmpich uncia moxoous PeitHonbaca?

UTo nmoHMMaeTcs MoJl KpUTHYECKUM 4ynciioM PeliHonbaca?

KakoBo 3Hauenue kputepus PeliHosbaca 1uisl pa3iaMuHbIX PEKUMOB JIBUKEHUS JKUKO-
CTH B KPYIJIOM LHUIUHAPUYECKOU TpyoOe?

Tema 4:

Kak onpenenuth K03 (HUIMEHT TUAPABINICCKOTO COMPOTHBIICHUS B PA3IMYHBIX 00JI1a-
CTSIX JBHKYIIETOCS MOTOKA KUIKOCTH?

OT KakuX MapaMeTpoB 3aBUCST MOTEPHU HA TPEHUE MPHU JIBHKEHHUH KUIAKOCTH IO TPyOO-
MPOBOJAM U KaHajIam?

[Touemy ruapaBiIMuecKue MOTEPU HA TPEHUE NMPHU TYpOYJICHTHOM PEXKUME JIBUKEHUS
OoJbIIe, YeM MpH JTaMHUHAPHOM pexume?

Kakue smmnupuueckue Gopmyinbl U3BECTHBI, ISl HAXOXIEHUs KO3 UIIEHTa THApPaB-
JUYECKOTO TPEHUS?

Uto moHuMaeTcst o1 aOCOTIOTHON M OTHOCUTEIIBHON IIEPOXOBATOCTHIO CTEHOK TPYOO-
MPOBOJIOB?

Tema S:

Hasosute npocreinme MeCTHbIE COTPOTUBIICHHUS.

Kak 3anuceiBaercs obmas Gopmyna /i onpeaesieHus MoTepb Harmopa Ha MECTHbIE CO-
POTUBJICHUS?

OOBsicHUTE NMPUUMHY BO3HUKHOBEHHUS MOTEPh HAIopa MpPU BHE3AITHOM PaCIIMPEHUH H
CKaTUU MOTOKA KUAKOCTU CTEHKaMH TPyOOIPOBOIOB U KaHAJIOB.

YeM oTIMYarOTCS MOTEPU HANIOpa MPU PE3KOM U IIJIABHOM [TOBOPOTE MTOTOKA KUAKOCTH?

OT 4ero 3aBUCHUT BEIMYHMHA MTOTEPH HAIlOpa P MPOXOKACHUHN ITOTOKOM JKUJIKOCTHU 3a-
MIOPHOM apmaTypbl?

Tema 6:

B uem otnuume ABMKEHUS BA3KOW KUJIKOCTH OT JBM)KCHHS Tas3a Mo TpyOOmpoBOJaaM U
KaHajzam?

[Ipu nBWXEHMHM >KUAKOCTH WM Ta3a CONPOTHBICHHE Ha TPEHHE MaKCHUMAJIbHO,
00BsICHUTE TOYEMY?

B kakux ciydasx BO3HUKAIOT FT€OMETPUUECKHE MOTEpU?

Pa3nen 4
Tema 1:
UYro nmormmaetcs moj ko3 duimmueHToM cxatus crpyu? Kakme ocoOCHHOCTH CHKAaToro
CEUEHHUS CTPYU U3BECTHBI?
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Yro moHuMaercs mox kodhduuueHT ckopoctu u pacxoaa?
Kaxk paccunraTh pacxo )XKUIKOCTH, HCTEKAIOIIEeH Yepe3 HacaaoK?
Kakue Buibl HacaIoK BaM U3BECTHBI, B UEM UX pa3Inyue

Tema 2:

B ueM 3akmrouaroTcss 0COOEHHOCTH CBEPX3BYKOBBIX TEUCHUM?
Uto nmoHuMaeTcs 1noj KpUTHIECKOM CKOPOCThIO?

Yrto Takoe mapamMeTpbl TOPMOKEHUS?

Tema 3:
UYro onpexnenser unciao Maxa?
Kakas cBsi3b MEX/y CKOPOCTBIO U JITaBIEHUEM IIPU CBEPX3BYKOBBIX TCUECHUX?

Tema 4:

B uewm 3akmrouaercs runore3a Cen-Benana?
Jns uero npumensiercs coro Jlapansa?
Yto moHMMaeM 1o CKa4YKOM yITIOTHEHUM?

6.2. TecTroBbIE 3alaHus 10 pa3jiejgaM ITUCHUIIJINHBI «FI/IIIPOI‘aCiO)]I/IHaMI/IKa»

Paznea 1

1.1. Yro Takoe ruaporazouHaMuKa’?

a) HayKa O JBMKCHHH JKUIKOCTEH U T'a30B;

0) HayKa O PaBHOBECUU KHJIKOCTEH;

B) HayKa O B3aUMOJICHCTBUU Ta30BBIX ITOTOKOB;

') HayKa O PaBHOBECUH U JBMKCHHUH KUIKOCTEH M B3aMMOJCHCTBHE C TelaMu, HaXO -
[IAMHCS B HUX.

1.2. Ha xakux nocrtynatax 0a3upyercsi Tuapora3oinHaMuKa’?

a) CIUIONIHOCTH;

0) OTHOPOIAHOCTH U CIIJIOLTHOCTH;

B) HEPa3phIBHOCTH;

T') CIUIOITHOCTH ¥ HEPa3pPBIBHOCTH.

1.3. Yto moHUMAETCS IO TEPMUHOM <OKUIKOCTHY ?

a) ra3000pa3HbIC BEIIECTBA;

0) KamneabHBIC KUIKOCTH;

B) KareibHbIE ¥ Ta3000pa3HbIe BEIIECTBA;

r) usnveckue BeuecTBa, ClioCOOHbIE TEYb.

1.4. Kakas u3 3TUX JKUJIKOCTEH He SBJISETCS KalelbHOMN?

a) pTyTh;

0) KepocHH,;

B) HE(TH;

T') METaH.

1.5 Kakast u3 3TuX JKUJIKOCTEN He SBIAETCS ra3000pa3HOM?

a) BO3YX;

0) He(Th;

B) a30T;

T') KUCJIOPOI.

1.6. Maccy »HMIKOCTH 3aKJIIOYEHHYIO B €IMHUIE 00beMa Ha3bIBAIOT:

a) BECOM;

0) yeIbHBIM BECOM;

B) yJIETTbHOM TJIOTHOCTBIO;

T') INIOTHOCTBIO.
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1.7. OmnpenenuTh MIOTHOCTh OAHOPOJHOM KHMJIKOCTH, €CIIM JaBleHHE Ha Trinyoune 20
METpPOB B IISITh pa3 OoJibiie aTMocdepHoro (aTMochepHoe naBIeHUE 10° ITa).

a) 2,5-10° kr/m>;

0) 3-10° KF/M3;

B) 2-10° kr/m>;

T) 3-10° kr/™®,

1.8. [Ipu yBenMueHUU TeMIIepaTypbl TIOTHOCTh )KUIKOCTH:

a) YMCHBIIIACTCS,

0) yBeTMUMBaeTCS;

') CHayajia yBeJIMYMBAeTCs, a 3aTEM YMEHbIIAeTCs;

B) HE U3MEHSETCSI.

1.9. CxxumaemMocCTh 3TO CBOMCTBO KHUJIKOCTH:

a) U3MCHSTH CBOIO (pOpMY TIOJT ICHCTBHEM JABJICHHUS,

0) U3MEHATh CBOM 00BEM IO ACHCTBUEM JIaBJICHUS,

B) COITPOTHUBIISITHCS BO3ACUCTBHIO IaBIICHUS, HE U3MEHSSI CBOIO (hOpMY;

') U3MCHATh CBOM 00beM 0€3 BO3JICHCTBUS 1aBJICHUS.

1.10. CxMMaeMOCTh JKHIKOCTH XapaKTepU3yeTCs:

a) koaddunmentom ['eHpu;

0) k03 pureHTOM TeMIepaTypPHOTO CKATHUS;

B) KO3 (PHUITUEHTOM MO KATHS;

) KOOQPHUIHEHTOM 0O0BEMHOTO CHKATHSL.

1.11. KoapdurpienT 00beMHOTO CKATHSI ONpeiensieTcs 1o GopmyIe:

D= o
Y
B) /3, =;/3\F/);
r) S, :_di/cdil\:/)'

1.12. BA3KOCTb KHUKOCTH 3TO:

a) CIIOCOOHOCTH COMTPOTHUBIISITHCS CKOJBKEHUIO UITU CABUTY CJIOEB JKHUJIKOCTH,

0) coCOOHOCTH NMPEO0IeBaTh BHYTPEHHEE TPEHUE KUAKOCTH;

B) CITOCOOHOCTB MIPEOJI0JIEBATh CUITY TPEHHS KHUIKOCTH MEX/Y TBEPJBIMU CTEHKAMHU;
I') CHOCOOHOCTH MEPEeTeKaTh M0 MOBEPXHOCTH 32 MUHUMAIIbHOE BpPEMSI.

1.13. lnHamu4deckast BI3KOCTh HMEET Pa3MepHOCTh?

a) [la-c;

0) Ila;

B) Ha/Mz;

r) 6e3pa3MepHast BeTMYHHA.

1.14. Bs3KOCTh KHUAKOCTH HE XapaKTepU3yeTCs:

a) KHHEMaTu4ecKuM K03 (HUIIUEHTOM BI3KOCTH;

0) AMHaMUYECKUM K03((HUITMEHTOM BSI3KOCTH;

B) KHHEMaTHYECKUM U JUHAMHYECKUM KOA(P(HUIINEHTOM BSI3KOCTH;

) KO3(QPHUIHEHTOM 00BEMHOTO CHKATHSL.

1.15. Kunematndeckuii KO3QPHUIMEHT BI3KOCTH 0003HAYALTCS TPEeUeCKOr OyKBOH
a)v;

0) 1

B) M;

r)T.

1.16. Aunamuueckuit K03(p(HUIMEHT BA3ZKOCTH 0003HAYACTCSI IPEeYeCKOl OyKBOIA:
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a)v;

0) 1

B) M;

r)T.

1.17. Pa3MepHOCTH KHHEMATHYECKOH BSA3KOCTH:

a) M/CZ;

6) M2/c;

B) M/C;

r) M/°C.

1.18. BSI3KOCTb KUJKOCTH MIPH YBEIIMYECHUN TEMITEPATYyPHI:
a) YBEJIMYMBACTCS;

0) yMeHbIIIaeTcs;

B) OCTA€TCsI HEU3MEHHOM;

') CHayajia yMEHbIIAeTCs, a 3aTEM OCTAETCsl TOCTOSHHOM.
1.19. Bsa3kocTh ra3a npu yBEeIHYEHUH TEMIIEPATypHhI:

a) YBeIMUUBAETCS;

0) yMeHbIIIaeTcs;

B) OCTaeTCsl HEU3MEHHOM;

I') CHayaJia yMEHbBINACTCA, a 3aTEM OCTAeTCs OCTOSHHOM.

Paznen 2

2.1. PeanbHOM )XKUIKOCTBIO HA3bIBACTCS KHUIKOCTH:

a) HECYIIECTBYIOIIAs B PUPOJIE;

0) HaxoAAIIAsICSA B COCTOSIHUH TTOKOST;

B) B KOTOPOU MPHUCYTCTBYET BHYTPEHHEE TPEHUE;

T') OTHOPOJHAS 110 COCTaBY.

2.2. UneanbHO )KUIKOCTHIO HA3BIBAETCS:

a) OHOPOJHAS TI0 COCTaBY, B KOTOPOIl OTCYTCTBYET BHYTPEHHEE TPEHUE;

0) KarenpHas )KUJIKOCTh HJICATbHAS 10 XUMUICCKOMY COCTaBY;

B) JKUJIKOCTh, CIIOCOOHAS C)KUMATBCS U PACIIHPATHCS;

T') )KUJAKOCTh, HAXOJISIIASCS B COCTOSTHUU TTIOKOSI.

2.3. Kakue BHeUIHUE CHUIIBI JEHCTBYIOT HAa KUIKOCTH?

a) CHJIBI MHEPIIMH U TIOBEPXHOCTHOTO HATSKCHHS,

0) BHYTpEHHHUE U TOBEPXHOCTHBIE;

B) MacCOBBIC U TOBEPXHOCTHEIC,

T') CHJIBI BA3KOCTH.

2.4. Kakue CHITbI Ha3bIBAIOTCS MACCOBBIMH?

a) cuja TSHKECTH M CUJia MHEPIUHY;

0) cusia MOJIEKYJIIpHAs U CHJIa TSHKECTH;

B) CHJIa MHEPIIMU U CHUJIA 1aBIICHUS;

T') CHJIa JIABJICHHSI M CHJTa IOBEPXHOCTHASI.

2.5. Kakue cuiibl Ha3pIBalOTCS MMOBEPXHOCTHBIMHE?

a) CHJIBI TSKECTH;

0) CHJIBI BA3KOCTH;

B) CHJIBI JIaBJICHUS,

T') CHJIBI TOBEPXHOCTHOTO HATSKEHHUS.

2.6. Paznen ruaporazogHaMUKH, B KOTOPOM PacCMaTpPUBAIOTCS 3aKOHBI PAaBHOBECHS
JKUJIKOCTH, HAa3bIBACTCS:

a) TUJIPOCTATHKA;

0) TUAPOIMHAMUKA;

B) THIPOMEXAHUKA,

I') TeOpUsl PAaBHOBECHS.
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cpen.

2.7. JlaBlieHHE 3TO:

a) cuja, JeiCcTByIOMIas Ha KUKOCTh;

0) cua, AefcTBYIOIIAs Ha €AUHUILY TOBEPXHOCTH KHUAKOCTHU;

B) CHJIa, IEUCTBYIONIAs HA €AMHUILY TIOBEPXHOCTH JKUKOCTH 10 HOPMAaJIU K HEil;
) cuiia, ACMCTBYIOIIAas BO BCE CTOPOHBI KUJKOCTH OJMHAKOBO.

2.8. B xakux eMHHIIAX U3MEPSETCs 1aBlIeHuE B cucteme uamepenus CI?

a) B MacKaJsix;

0) B JDKOYJISX;

B) B Oapax;

') B CTOKCaX.

2.9. IloBepXHOCTh YPOBHS 3TO:

a) repeceKarouecs IoBepXHOCTH;

0) MOBEPXHOCTb, BO BCEX TOUKAX KOTOPOH JaBJIEHUE OJUHAKOBO;

B) IIOBEPXHOCTh, BO BCEX TOUKAX KOTOPOU JaBJICHUE U3MEHSETCS;

r) cBOOOIHAS TOBEPXHOCTh, 00pa3yroIIascs Ha TpaHulle pa3jieia BO3YIIHON U KUKOU

2.10. 'mopocraruueckoe nasnenue B (I1a), neficTByroiee Ha THO pe3epByapa, paBHO:

a) pgh;

0) pgh+P,;
B) pgh—Py;
r) h.

2.11. Kakuie TOYKHM )KUKOCTH MCIIBITHIBAIOT HAUOOJIBIIIEE THAPOCTATHUECKOE AaBlicHUE?
a) HaxoJISAINECs Ha JTHE pe3epByapa;

0) HaxopsIIHecs Ha CBOOOHON TOBEPXHOCTH;

B) HaxoJsIIrecs y O0KOBBIX CTEHOK pe3epByapa;

T') HaXOJISIIHECs B LIEHTPE TSHKECTH PACCMATPUBAEMOTO 00beMa KUAKOCTH.

2.12. OcHOBHOE ypaBHEHHE THIPOCTATUKU TIO3BOJISET

a) ONpEeNeNUTh JaBJICHUE, AeUCTBYIOIEe Ha CBOOOAHYIO TOBEPXHOCTH;

0) ompenenuTh JaBlieHHe Ha JHE pe3epByapa;

B) OIIpPENEIUTh JIaBIICHUE B TIO00M TOUKE paccCMaTpUBaEMOro 00beMa;

T') OIIPEJICIUTh JaBJICHHE, ICHCTBYIOIICE HA TIOTPYKEHHOE B KHUIKOCTh TEJIO.

2.13. TIpoBenenHas yepe3 00bEM >KUIKOCTH MOBEPXHOCTh, BO BCEX TOUYKAX KOTOPOU

JaBJICHUC OAWMHAKOBO, HAa3bIBACTCA:

a) CBOOOTHOM MOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHS,

B) MIOBEPXHOCTHIO ITOKOS;

') CTaTUYECKON MOBEPXHOCTHIO.

2.14. OcHOBHOE ypaBHEHHE I'MJIPOCTATUYECKOT0 IaBJICHHUS 3alTUCHIBACTCS B BUJIE:

a) P=F,,, +pghs 0) P= R —pghs
E) P= R +pgh; r) P= R +pyh-

2.15. Ecniu 1aBiieHUE OTCYMTHIBAIOT OT a0COTIOTHOTO HYJIS, TO €r0 Ha3bIBAIOT:
a) 1aBJICHUE BaKyyMa;

0) aTMOC(epHBIM;

B) U30BITOUHBIM;

T') aOCOMIOTHBIM.

2.16. Kakoe naBneHure 0OBIYHO TTOKA3bIBAET MAHOMETP?

a) abCOIOTHOE;

0) U30BITOYHOE;

B) aTMoc(epHoe;

T') IaBJICHUE BaKyyMa.

2.17. Yemy paBHO aTMOC(epHOE AaBICHUE P HOPMAJIbHBIX YCIOBUAX?
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a) 100 MIIa;

6) 100 kI1Ia;

B) 10 I'Tla;

r) 1000 ITa.

2.18. B cocynax ¢ pa3nu4Hoi HopMoii M OJJMHAKOBO BBICOTOM OyIET MOCTOSHHBIM:

a) 00BEM KHUIKOCTH;

0) cuiia TAKECTH;

B) JIaBJICHUE HA JTHO COCY/a;

') Macca KUJIKOCTU

2.19. Kak npusoxeHa paBHOJICHCTBYIOIIAsA THIPOCTATUYECKOTO 1aBIEHUSI OTHOCUTENb-
HO IIEHTPA THKECTH MPSMOYTOIBHON OOKOBOM CTEHKH pe3epByapa?

a) HUXKe;

0) BbILLIE;

B) COBIIQJACT C IIEHTPOM TSIKECTH;

') CMEIIIEHA B CTOPOHY.

2.20. Kak u3MeHHUTCs Yyroj HaKJIoHa CBOOOJIHON MOBEPXHOCTH B IIUCTEPHE, IBUTAIOIICH-
Csl C TIOCTOSTHHBIM YCKOpEHHEM?

a) cBOOOHAs TOBEPXHOCTH MPUMET hopMy mapabobl;

0) OyzmeT U3MEHATHCS;

B) CBOOO/IHAsI TOBEPXHOCTh OYJIE€T TOPU3OHTAIIbHA;

') HE U3BMEHUTCA.

2.21. Bo Bpamaromemcsi IWIMHIPUYECKOM COCY€ CBOOOJHAs MOBEPXHOCTh UMEET
bopmy:

a) mapaboJIbI;

0) runepOoIIbL;

B) KOHYCa;

T') CBOOOTHAS TOBEPXHOCTh TOPH3OHTANIBHA.

2.22. [lpu yBeIMYEHUHU YTIOBOM CKOPOCTH BPAILEHUS IMIIMHIPUUYECKOTO COCYIa C KU -
KOCTBIO, ICWCTBYIOIIHE HA )KUAKOCTH CHIIBI M3MEHSFOTCS CIEIYIOUIM 00pa3oM:

a) LIEHTPOOEKHAS CUJIa U CUJIA TSHKECTH YMEHBIIIAIOTCS,

0) LIeHTPOOEIKHASI CHJIa YBEITMYUBACTCS, CHIIA TSHXKECTH OCTACTCsl HEM3MEHHOM;

B) IIEHTPOOEXKHAs CHUJIa OCTAETCSI HEU3MEHHOM, CHJIA TSDKECTH YBEITMYHBACTCS

I') LEHTPOOEKHAs CUjla U CUJIA TAKECTH HE U3MEHSIOTCS.

Pazgen 3

3.1. Ecnu npu ABM)KEHUM KHMJIKOCTU B JTaHHOM TOYKE MOTOKA JaBJIEHHE M CKOPOCTb HE
W3MEHSIOTCSI, TO TAKOE JIBIYKECHHUE HA3bIBACTCS:

a) YCTaHOBUBIINMCS;

0) HEYCTaHOBHBIIIUMCS;

B) TYpOYJIEHTHBIM yCTaHOBUBIINMCS;

T') JaMUHApHBIM HEYCTaHOBUBIIHMCSI.

3.2. JIBmxkeHue, Ipu KOTOPOM CKOPOCTb U JaBJIEHHE W3MEHSIOTCS HE TOJBKO OT KOOp-
JIMHAT TPOCTPAHCTBA, HO U OT BPEMEHH Ha3bIBACTCS:

a) JJaMHUHAPHBIM;

0) cTalMOHapHBIM;

B) HEYCTaHOBHBIIIUMCS;

') TypOYJICHTHBIM.

3.3. JIBI>KeHHE KHUJIKOCTU OyIET CTallMOHAPHBIM, €CITH:

a) ovl/or =0;

6) ov/or #0;

B) Ot/07r =0;

r) ot/or #0.
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3.4. KunemaTtnueckoe onucaHHe IBM)KEHUS >KUIKOCTU 1O MeToay JlarpaHika BO3MOX-
HO, €CJIH:

a) U3BECTHBI BCE KOOPAMHATHI )KUJKOCTH B HAYaJIbHbII MOMEHT BPEMEHU;

0) U3BECTHBI BCE KOOPAMHATHI KUJIKOCTH KaK B HAYaJbHBII MOMEHT BPEMEHH, TaK U B
TEKYILH;

B) U3BECTHBI N3MEHEHUS CKOPOCTH >KUJIKOCTH B HAYAJIbHBI MOMEHT BPEMEHH;

') U3BECTHBI U3MEHEHHUS CKOPOCTH HUJIKOCTU B KOHKPETHOM TOYKE IIPOCTPAHCTBA C Te-
YEHHEM BpEMEHHU.

3.5. KunemaTuieckoe OMMCAHUE JBIKEHUS JKUAKOCTU MO METOMy Diiepa BO3MOXKHO,
€CJIU:

a) U3BECTHBI BCE KOOPAMHATHI )KUJKOCTH B HAYaJIbHBII MOMEHT BPEMEHU;

0) U3BECTHBI BCE KOOPAMHATHI KUJKOCTH KaK B HayaJbHbI MOMEHT BPEMEHH, TaK U B
TEKYILHIL;

B) U3BECTHBI U3MEHEHUS CKOPOCTH >KUJIKOCTH B HAYAJIbHBIII MOMEHT BPEMEHH;

') U3BECTHBI U3MEHEHHUS CKOPOCTH KHUJIKOCTU B KOHKPETHOM TOYKE IPOCTPAHCTBA C Te-
YEHHEM BpEMEHHU.

3.6. O0beM KUAKOCTH, TMPOTEKAIOUINIA 32 €IWHHILy BPEMEHHU 4Yepe3 KMBOE CEueHHeE,
Ha3bIBACTCS

a) pacxoj1 MOTOKa;

0) 00OBEMHBIN pacxo;

B) CKOpPOCTb ITOTOKA;

') CKOPOCTh pacxoja.

3.7. Ilpn HeycTaHOBHMBIIEMCS JBIKCHHH, KPUBas, B KaXIOW TOYKE KOTOPOH BEKTOpPA
CKOPOCTH B JIaHHBIIf MOMEHT BPEMEHH HAIPaBJICHbI M0 KacaTeIbHON Ha3bIBACTCSA:

a) TPaeKTOpHs TOKa;

0) TpyOKa ToKa;

B) CTpy#Ka TOKa;

T) TUHUS TOKA.

3.8. YpaBHeHUE TMHUU TOKA UMEET BUJI:

dv, dv, dv,

a)
dx dy dz
5) dv, _ dv, _dv,
X y z
dx dy dz
B) _— — = —
Ve vy oV,
dx dy dz
1") = =
dv, dv, dv,
3.9. Korga nuHus TOKa COBNaAaeT ¢ TpacKkTopue?
a) BCerja,

0) IpH CTAllMOHAPHOM JIBUKCHHH,

B) TP PAaBHOMEPHOM JIBH)KCHUU;

') HUKOT/Ia HE COBIAaeT

3.10. [MunuHaprdeckas MOBEPXHOCTh, 0Opa3yeMast TUHUSAMHU TOKA Ha3bIBACTCS:
a) TpyOKa ToKa;

0) TpyOKa MoToKa,

B) JIMHUS TOKa;

T') 3JIeMEHTapHas CTpyHhKa.

3.11. Pacxop )KUIKOCTH Yepe3 TPYOKY TOKa OCTAeTCs:
a) IEPEeMCHHBIM;

0) IOCTOSIHHBIM B OCOOBIX CITy4asiX;
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B) BCET/1a MOCTOSIHHBIM;

') HEOMPEIEIICHHBIM.

3.12. DnemeHTapHas CTpyHKa 3TO:

a) TpyOKa MOTOKa, OKPY>KEHHAsl TMHUSIMH TOKa;

0) 4acTh MMOTOKA, 3aKJIFOUEHHAs! BHYTPH TPYOKH TOKA;
B) 00BbEM MOTOKA, IBUKYIIUICS BAOJIb JIUHUU TOKA;

I') HEpa3pbIBHBII IIOTOK C TPOU3BOJILHOM TPaeKTOpUEH.

3.13. OTHoIEHNE pacxoda ) XUAKOCTHU K INIOIaau ) XKUBOIr'o CCUCHM A HAa3bIBACTCA:

a) CPeIHUI PacXo/1 MOTOKA KUIKOCTH;
0) cpemHsisi CKOPOCTh MOTOKA;

B) MaKCUMAaJIbHAsE CKOPOCTh TIOTOKA;
') MUHHUMAJIbHBIN pacxo/] MOTOKa.

3.14. O0BeMHBII pacxo]] MOTOKA H3MEPSETCS B CIICIYIONINX ¢IMHATIAX

a) M3;

6) M/c;
B) M°/c;
T) Kr/C.

3.15. MaccoBblil pacxo]] MOTOKa U3MEPSIETCS B CISAYIONINX €AMHULIAX:

a) KT;

0) Kr/m;

B) M/c;

T) Kr/C.

3.16. MaccoBblii pacxo/] TOTOKA BBIPAKAETCSI YpaBHEHUEM:

a) G=gv-f,;

0) G=pv-f;
B) G=pv°f;
r) G=gv-l.

3.17. YpaBHeHHE HEPA3PBIBHOCTH TEUCHUI UMEET BU/I:
a) f,y, = f,v, =const;

o) f,v, =f,v, =const;

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

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

3.18. YpaBuenue bepnymiu ans uneanbHOM KUJIKOCTH UMEET BUJL:
2 2

a) —1+21+V—1=&+22+—2,
p 9 2p
2 2
0) _1+21+V_1=i+22 +-%;
29 M 29
2 2
B) ﬂ+zl+‘/—1:&+zz+v—2+2h;
~ 29 M 29
P 2 P 2
r) —1+zl+alv—1:—2+zz+azv—2+2h.
29 9 29

3.19. Ha xakom pucynke TpyOka [Tuto ycraHoBI€Ha TPaBUIIEHO?
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a) 6)

B) r)
3.20. Unen ypaBuenus beprysmm, 0003Ha4aeMblii OYKBOW Z, HA3bIBACTCS:

a) TeOMETPUYECKOI BBICOTOM;

0) MbE30METPUIECKON BBICOTO;

B) CKOPOCTHOM BBICOTOMH;

T') IOTEPSHHOM BBICOTOM.

3.21. YUnen ypaBHeHus: bepHyim, 0003HauaeMblii BeipaxkeHuem P/pg, Ha3biBaeTCs:
a) CKOPOCTHOM BBICOTOI;

0) reoMeTpPUUECKOM BBICOTO;

B) IIb€30METPUYECKON BBHICOTOM;

T') IOTEPSHHOM BBICOTOM.

. 2
3.22. Ynen ypaBHeHus bepHyiiu, 0003HauYaeMblii BeIpaKeHHEM 0V /2(, Ha3bIBACTCA:

a) MhE30METPUIECKOI BBICOTOM;

0) CKOPOCTHOM BBICOTOW;

B) TEOMETPUYECKOMN BBICOTOM;

I') TAKOTO YJICHA HE CYILECTBYET.

3.23. Koappumment Kopuonrca B ypaBHeHUN bepHyum XapakTepu3yer:
a) PeKUM TEUECHUS )KUKOCTH;

0) cTeneHb ruApaBINYECcKOro CONMPOTUBIIEHUS TPYOOIIPOBOA;

B) U3MEHEHHUE CKOPOCTHOI'O HAIopa;

T') CTETIeHb YMEHBIIICHHS YPOBHSI ITOJTHOW YHEPTHH.

3.24. Tloxazanue ypoBHs KUAKOCTH B TpyOke [TuTto oTpaxaer:

a) pa3HOCTh MEXK]ly YPOBHEM IOJTHOU U MTbE30METPUUYECKON IHEPTUEH;
0) U3MEHEeHNe Tbe30MEeTPUUYECKON SHEPTHH;

B) CKOPOCTHYIO SHEPTHIO;

I') YPOBEHb MOJTHON 3HEPTUH.

3.25. YpaBuenue bepHymm asist peabHOM KHUIKOCTH UMEET BUIL:
2 2

P, 1% P. 1%
a) ——+z,+—=-2+7,+->;

o 2p
P 2 P 2

6) —1+21+V—1:—2+22+V—2—Zh;
29 9 29
P 2 P 2

B) —1+21+V—1:—2+22+V—2+Zh;
29 A9 29

P vi P Vs

N —S+z 4o =24z, +a, =+ h.
29 9 29

3.26. JIuHeiiHbIe TOTEPH BHI3BAHBIL:
a) CWJION TPEHHUSI MEXKIY CIIOSIMU KHUJIKOCTH;
0) MECTHBIMU COTIPOTHBIICHUSIMH;
B) JUIMHOM TpyOONpoBO/a;
T') BS3KOCTBIO KUJKOCTH.
3.27. MecTHbIE TOTEPH SHEPTHH BbI3BAHbI:
a) HAJIMYMEM JIMHEHHBIX CONPOTUBIICHHUIA;
0) HaTM4YKMEeM MECTHBIX COTIPOTUBIICHUH;
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B) Maccoil ABMXKYLIEHCS KUJTKOCTH;

') HHEPLHEH BIDKYIICHCS KUIKOCTH.

3.28. Jlnst u3MepeHus: CKOPOCTH MOTOKA UCTIONb3YETCA:
a) Tpyoka ITuto;

0) nmbe3oMeTp;

B) BUCKO3UMETD;

r) TpyOoka Benrtypu.

3.29. Jlnsg u3MepeHus pacxo/ia >KUIKOCTH UCIIOIb3yeTCs:
a) Tpyoka I[uto;

0) pacxomomep IluTo;

B) pacxogomep Bentypu;

T') bE30METP.

3.30. Ykaxute, Ha KaKOM pUCYHKe U300paxkeH pacxogomep Benrtypu:

E) I 8

3.31. Yposensb xuakoctu B Tpyoke [Iuto monHsics Ha BeicoTy 15 cMm. Uemy paBHa cKo-
POCTB XHIKOCTH B TpyOoIpoBoe?

a) 2,94 m/c;

6) 17,2 m/c;

B) 1,72 m/c;

r) 8,64 m/c.

3.32. 'mapaBinyeckoe CONPOTUBIICHUE 3TO:

a) COTIPOTHUBIICHUE KUAKOCTH K M3MEHEHHUIO (POPMBI CBOETO PYCIIa;

0) cOIpoOTHBIIEHHUE, MPEMATCTBYIOIIEE CBOOOJHOMY MTPOXOAY JKUAKOCTH;

B) COMPOTHUBIICHHE TPYOOIIPOBO/Ia, KOTOPOE COMPOBOMKAACTCS MOTEPSMH SHEPTHH KHJI-
KOCTH;

T') CONPOTHUBIICHHE, ITPH KOTOPOM I1aJJaeT CKOPOCTH JBIKEHHS JKUIKOCTH IO TPYOOIpO-
BOJY.

3.33. Uro sBIIsI€TCSI HICTOYHUKOM TIOTEPh YHEPTUU IBUIKYIIEHCS KUIKOCTH?

a) IIOTHOCTb;

0) BSI3KOCTb;

B) pacxoJl >KUJKOCTH;

') "3BMEHEHHE HAIpaBJICHUS JIBUKCHUSI.

3.34. Ha xakue BUJIBI JENATCS THAPABINYECKUE COTIPOTHBICHHUS?

a) TUHEIHbIE U KBAJPaTUYHBbIE;

0) MecTHBIEC U HEJTMHEWHBIE;

B) HEJIMHEHHBIC U INHEHHBIE;

') MECTHBIE U JINHEHHBIE.

3.35. JlaMuHApHBIN PEKUM TBUKECHUSI )KUJIKOCTH ITO:

a) PeXHUM, MPU KOTOPOM YACTHUILIBI )KUIKOCTU TEepeMenIaloTcs 0eCCUCTEMHO TOJIBKO Y
CTEHOK TPyOOMpoOBO/a;
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0) pexxum, MPU KOTOPOM YaCTHUIIBI KUAKOCTH B TPYOOIpOBOJIE IepeMeniatoTcsi beccu-
CTEMHO;

B) PEXUM, NTPH KOTOPOM >KHUJIKOCTh COXPAHSET ONpPEIeIIEHHBINA CTPON CBOUX YacCTHII;

T) PeXUM, NPU KOTOPOM YACTHIIBI >KUJIKOCTH JBUTAIOTCS MOCIONHO TOJBKO Yy CTEHOK
TpyOOIpoBOIa

3.36. TypOyieHTHBIN peXUM ABUKEHUS KUIKOCTH ITO:

a) PeKUM, IPH KOTOPOM YACTHIII KUIKOCTH COXPAHSIOT OINpPENCICHHBIA CTpOl (ABU-
JKYTCSI TIOCTIOWHO);

0) pexuMm, MPH KOTOPOM YaCTHUIIBI KUAKOCTH IEPEMEIIaloTcsl B TpybomnpoBoje Oeccu-
CTEMHO;

B) PEXHUM, IIPU KOTOPOM YACTHIIbI KUAKOCTH JBHUTAIOTCA KaK IOCIOIHO, Tak U Oeccu-
CTEMHO;

T') PSKUM, MPU KOTOPOM YACTHIIBI JKUIKOCTH IBUTAIOTCS MOCIOWHO TOJBKO B IICHTPE
TpyOOIpoBOA.

3.37. IIpu KakoM peKMME JIBHIKEHUS KHUIKOCTH B TPYOOIIPOBOIE MYJIbCAIUS CKOPOCTEH
U J1aBIICHUH HE MPOUCXOTUT?

a) MPU OTCYTCTBHUHU JBUKCHHUS KUKOCTH,

0) Mpu CITIOKOHHOM;

B) IpU TypOYJIEHTHOM;

T) IPU JJAMUHAPHOM.

3.38. [Ipu kakoM pekMMe JIBHKEHUS KHUIKOCTH B TPYOOIIPOBOIE HAOIIOJaeTCsI MyJIhCa-
1Sl CKOPOCTEH U AaBiieHui B TpybompoBoae?

a) IpU JaMUHAPHOM;

0) Mpu CKOPOCTHOM;

B) pU TypOYJIEHTHOM;

T') IPU OTCYTCTBUU ABUKCHUS KUIKOCTH.

3.39. Tlpu namMuHApHOM JBMKEHHUH KHJIKOCTH B TPyOONPOBOJAE HAOIIOMAIOTCS CIIEIy-
IOIIHE SBJICHUS:

a) MyJbCallusi CKOPOCTEHN U TaBJICHHI;

0) OTCYTCTBHE MYJIbCAIIMU CKOPOCTEH U JTaBJICHHIA;

B) ITyJIbCAIHSI CKOPOCTEH M OTCYTCTBHE MYJIbCAIIUH JTABICHUH;

T) MyJbcalus JaBICHUN U OTCYTCTBHE MyJbCAIUU CKOPOCTEH.

3.40. IIpu TypOyIIeHTHOM IBMKEHUHU KUAKOCTH B TPYOONpOBOjE HAOIIOMAIOTCS Cre-
JYIOUIHE SBJICHUS:

a) MyJbCallisi CKOPOCTEHN U TaBJICHHI;

0) OTCYTCTBHE MYJIbCAIIMA CKOPOCTEH U JTaBJICHHIA;

B) ITyJIbCAIHSI CKOPOCTEH M OTCYTCTBHE MYJIbCAIIUH JTABICHUH;

T) MyJbcalys JaBJICHUN U OTCYTCTBHE MYJIbCAIUU CKOPOCTEH.

3.41. I'te cKOpOCTh IBIKEHUS JKUIKOCTH MaKCHUMAaJIbHA TIPHA TYPOYJICHTHOM pexume?

a) y CTEHOK TpyOONnpoBoO/a;

0) B IeHTpe TpyOOTIpPOBOIa;

B) MOXET ObITh MaKCHMaJlbHa B JIIOOOM MecTe;

I') BCE YaCTHUIIbI IBUXKYTCS C OJIMHAKOBOI CKOPOCTHIO.

3.42. I'te cKOpOCTh IBIKEHUS KUIKOCTH MaKCHUMallbHA TPU JAMHUHAPHOM peKuMe?

a) y CTEHOK TpyOOmnpoBO/Ia;

0) B 1IeHTpe TPYOOIIPOBOA;

B) MOXXET OBITh MaKCHUMaJIbHA B JIFOOOM MECTE;

I') B Hauasie TpyOonpoBoaa.

3.43. Yucno PeitHonbaca onpenensiercs mo Gpopmyiie:

a) Re:ﬂ;
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B) Re =

0) Re=

IS c|sc|E

r) Re=—.

o

3.44. Ot Kakux MmapamMeTpoOB 3aBUCHUT 3HA4YCHHE uncia Pelinonpaca?

a) OT nuamerpa TpyOOINpoBOAa, KMWHEMATHYECKOH BS3KOCTH JKUAKOCTH M CKOPOCTH
JBUKECHHUS KUIKOCTH;

0) OoT pacxopa *KHJIKOCTH, OT TEMIEPATYPHI JKUAKOCTH, OT JUIMHBI TPYOOTIPOBOAA;

B) OT AMHAMHUYECKO BSI3KOCTH, OT INIOTHOCTH U OT CKOPOCTHU ABMXKEHUS KHUIKOCTH;

I') OT CKOPOCTH JABIKEHHS YXKHJIKOCTH, OT HIEPOXOBATOCTH CTEHOK TPyOONpoBOJa, OT
BSA3KOCTH YKUJKOCTH.

3.45. TTpu Re > 4000 pexxuM TBUKEHUS JKUTKOCTH:

a) JIJAMHUHAPHBIN;

0) MepexoIHbIN;

B) TYpOYJICHTHBIIA;

') KaBUTAllMOHHBIN.

3.46. Tlpu Re <2300 pexxum ABUKEHUS KUIKOCTH:

a) KaBUTAIIMOHHBIN;

0) TypOyJICHTHBIN;

B) TIEPEXOHBIIA;

T') JAMAHAPHBIH.

3.47. TIpu 2300 < Re < 4000 pesxuM TBUKESHHUS KHUTKOCTH:

a) TaMUHaPHBIH;

0) TypOyIeHTHBIIA;

B) MIEPEXOIHBIN;

') KaBUTAllMOHHBIMH.

3.48. KaBuranus 3to:

a) BO3/ICHICTBHUE JTABJICHUS KUIKOCTH Ha CTEHKH TPyOOIIPOBOIA;

0) IBM)KEHUE JKUAKOCTH B OTKPBITBIX pyciax, CBI3aHHOE C MHTEHCUBHBIM IepeMelInBa-
HUEM;

B) MECTHOE U3MEHEHHUE TUIPaBINYECKOI0 COPOTUBIICHHUS;

I') U3MEHEHHE arperaTHOrO COCTOSHUS JKUIAKOCTH TPH JIBHKCHHUU B 3aKPBITHIX PYCIIax,
CBSI3aHHOE C MECTHBIM I1aJICHUEM JIaBJICHHUS.

3.49. Tlo xakoii ¢opmyrne ompenensercss KodHPHUIMEHT THUAPABINIECKOTO TPEHUS

npu Re >10°?

a) /1=%;
Re
A 0,25
B) A=011 — | ;
d3K’6
6) 1=0,3164/Re"?;
68 A"
r)A=011 —~+ =
Re d

oxs
3.50. Ot yero 3aBUCHT KOA(PPHUIMEHT THAPABINYECKOTO TPEHUS B IIEPBOii 00JacTu Typ-
OyJIEHTHOTO pexuMa?
a) TOJBKO OT uncia Re;
0) oT urcia Re u mepoxoBaTOCTH CTEHOK TPYyOOIIPOBOIA;
B) TOJIBKO OT ILIEPOXOBATOCTH CTEHOK TPYOOIIPOBOAA;
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) OT uucia Re, OT JUIMHBI ¥ IEPOXOBATOCTH CTEHOK TPYOOTIIPOBOIA.

3.51. Ot 4yero 3aBuUCUT KOA(DPHUIIMEHT THAPABINYECKOTO TPEHHUS BO BTOPOH 00JIaCTH
TypOyJIEHTHOTO pexkxnuma?

a) ToJIbKO OT yucia Re;

0) oT unciia Re u 11epoxoBaToOCTH CTEHOK TPyOOIIPOBO/A;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOA;

r) oT yncia Re, OT IIMHBI U MIEPOXOBATOCTH CTEHOK TPYOOIPOBOA.

3.52. Ot yero 3aBHCHT KOA()(PHUIIMEHT THUAPABIUYECKOTO TPEHHUsI B TPEThe 00JacTH
TypOyJIEHTHOTO pexuma’?

a) ToJIbKO OT yucia Re;

0) ot unciia Re u 11epoxoBaToCTH CTEHOK TPYOOIIPOBO/A;

B) TOJIBKO OT IIEPOXOBATOCTH CTEHOK TPYOOIPOBOA;

r) oT yncia Re, OT IIMHBI ¥ MIEPOXOBATOCTH CTEHOK TPYOOIPOBOIA.

3.53. Kakue TpyObl UMEIOT HAUMEHBIITYIO0 A0COTIOTHYIO IIEPOXOBATOCThH?

a) YyT'yHHBbIE;

0) CTeKJISIHHBIC;

B) CTAJIbHBIE;

T') MEJIHBIC.

3.54. YxaxuTe B MOPSIIKE BO3paCTaHMs aOCOIOTHOH IIEPOXOBATOCTH MaTepHAIILI TPYO.

a) MeJlb, CTajlb, YyT'YH, CTEKJIO;

0) cTeKIs0, Me/lb, CTallb, YyT'YH;

B) CTEKJIO, CTajlb, ME/lb, YyT'YH;

T') CTallb, CTEKJIO, YYTYH, ME/Ib.

3.55. Ha xakom pucyHke n3o6paxer KoH(y30p, €ClId TeUeHUE KHUJIKOCTH J103BYKOBOE?

-

_QE__ T r— _E"F ______
2) e 5) I
o & =
B) — T r) —
3.56;?Ha KaKOM PHCYHKE I/I3§6pa>KeH 1 dy3op, eciau TeUeHUe KUIKOCTH 103BYKOBOE?
2) T 5) T T

3.57. Uto sBisieTcsi OCHOBHOM MPUYMHOM MOTEPH HAropa B MECTHBIX THPABIHYECKUX
CONPOTHUBIICHUSIX ?

a) HaJIM4Ke BUXpeoOpa3oBaHUM B MeCTax U3MEHEHHs] KOH(PUTypalluy MOTOKa;

0) TpeHue KHUJIKOCTH O BHYTPEHHUE OCTPble KPOMKH TPYOOIIpOBOAA;

B) M3MECHEHUE HANPABJICHUS U CKOPOCTH JBMKEHUS JKUIKOCTH;

I') IEPOXOBATOCTh CTEHOK TPYOOIPOBOJIA U BA3KOCTH JKUKOCTH.

3.58. Jlns wero ciayxut HOMorpamma Hukypamse?

a) JUIsl OTIpeJIeNIEHUs peXKUMA IBUKEHUS KHUJIKOCTH;

0) st ompeneneHust KodhuireHTa moTepb B MECTHBIX COMTPOTHUBIICHHSIX;

B) JUIS OTIpE/IeICHUs IOTEPU Haropa Mpu U3BECTHOM 4Hcie PeliHombaca;

T) 1715 ompeieieHust Ko puipeHTa ruipaBIndecKoro TpeHHUs.

3.59. C momouipo yero onpeaensieTcs peKuM IBUKESHUS )KUKOCTH?

a) no rpaduky Hukypanze;

0) no ypaBHenuto bepnymiuy;

B) 1o uncny PeitHonbaca;

r) o ¢opmyne [lapcu-Beiic6axa.
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3.60. [Insa onpenenenus NOTeph HAMOpa CIIyKHT:

a) uncio PeitHonbca;

0) bopmymna [lapcu-BeticOaxa;

B) ypaBHeHHe bepHyiy;

r) rpadux Huxypanse.

3.61. Jlns yero ciyxut dpopmyna Jlapcu-Beiicbaxa?

a) nns onpeneneHus yncna PeitHonbca;

0) st onpenieneHust KodhpuireHTa ruIpaBIndecKoro TPeHHS;

B) IS OIIpE/IeNICHUs IOTEPh HAIOPa;

T) Juist onpeenenus KodhuurueHTa noTepb MECTHOTO COITPOTUBIICHHUS.

3.62. Ykaxxute mpaBuiIbHYI0 3anuch Gopmyisl Jlapcu-Beiicoaxa:
2

| v
h=0——;
a) I é/d 29
2
d 29
2
6) h,zlﬂ-v—;
I 2g
| v
h =1——.
r) I d 2

3.63. KaBuranus He CIy>)KUT TPUYUHON YBEITUYCHHUS:
a) BUOpanuy,

0) Harpesa TpyoO;

B) KII/I ruapomaniuy;

T') COIPOTHUBJICHHS TPYOOIIPOBO/IA.

Paznen 4

4.1. TIpu uCTeueHUH KUKOCTH U3 OTBEPCTHUI OCHOBHBIM BOIIPOCOM SIBIISIETCS:

a) onpeJielIeHne CKOPOCTH UCTEUEHHS M pacXoa KUAKOCTH;

0) omnpeneneHue HeOOXOUMOTO TUaMeTpa OTBEPCTHI;

B) ompeiereHrue oobeMa pe3epByapa;

I') ONpeieIeHue THAPABINYECKOI0 CONPOTUBIICHHS OTBEPCTHUS.

4.2. Yem 0OYCIIOBJIICHO C)KAaTHE CTPYH KUIKOCTH, BBITCKAIONICH W3 pe3epByapa depes
OTBEPCTHE:

a) BSI3KOCTBIO KUJKOCTH;

0) IBMKEHHEM KUAKOCTU K OTBEPCTHUIO OT Pa3IMUHbIX HAIIPABICHUM;

B) JIaBJIEHUEM COCEHHUX C OTBEPCTUEM CIIOEB KHUJIKOCTH;

T') CUJION TSKECTH U CHIION HHEPITUH.

4.3. Koo dummeHT cxaThus CTPyH XapaKTepHU3yerT:

a) CTENEHb U3MEHEHUE KPUBU3HBI HCTEKAIOIIEN CTPYH;

0) BIMSIHME AWaMeTpa OTBEPCTHsI, Yepe3 KOTOPOE MPOUCXOTUT UCTEUEHHUE, Ha CKaTue
CTpyH;

B) CTEIIEHb CXKATUS CTPYU;

I') U3MEHEHHUE IJIOLIA/IU MONEePEUHOro CeUeHHs CTPYH MO Mepe yAaJeHUs OT pe3epBya-

pa.
4.4. Pacxo1 ®UJKOCTH Y€pe3 OTBEPCTUE OMPELISAETCS KaK:

a) Q :ﬂflvng .
B) Q:gfn/ZQHo ;

0) Q= f,\J2gH, ;
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D) Q= uy2gH, .

4.5. KoapdumumeHT ckopocTu onpeaensercs mo GopMmyie:

a)cpz;; 0) p= =

o+ S+
)po L s ) o5 .
. o — e o —1

4.6. Yucno PeiiHombica PU UCTEUYCHUH CTPYH Yepe3 OTBEPCTUE B pe3epByape ompese-
nsieTcst mo popmyie:

vy29H

a) Re= V<97 .
g
A 2gH
B) Re:i;
1y

6) Re =v—”gH
g

vVH
r) Re= .
29

4.7. YKaxure crocoObl U3MEHEHUS! BHEUIHETO IMJIMHAPHUYECKOro HAcaaKa, He CIoco0-
CTBYIOILIME YJIYULUICHUIO €r0 XapaKTEPUCTUK:

a) 3aKpyTJIEHUE BXOJIHOW KPOMKH;

0) ycTpoiicTBO KOHMYECKOI'O BX0J1a B BUE KOH(]Y30pa;

B) YCTPOWCTBO KOHMYECKOT0 BX0/1a B BUJE U y30pa;

') YCTPOMCTBO BHYTPEHHETO IIMJIMHIPUUYECKOTO HACaIKa.

4.8. 13 xakoro cocyja 3a €IMHUILY BPDEMEHHU BbITEKAaeT 0OJbIINI 00BEM KUAKOCTH (CO-
CyJIbl IMEIOT OJIMHAKOBbIE T€OMETPUUECKHIE XapaKTEPUCTHKN)?

a) U3 cocyJla C MOCTOSTHHBIM HaIllOPOM;

0) U3 cocyia C YMEHBIIAIOIIMMCS HATIOPOM;

B) pacxo/Jl He 3aBHCHUT OT HaIlopa;

I') U3 COCYyJIa C YBEIUYMBAIOLIMMCS HAIIOPOM.

4.9. lmameTp oTBEpCTHUs B pe3epByape paBeH 10 MM, a JrHaMeTp UCTEKAOIIEH yepe3 ITO
OTBEpCTHE CTPYH paBeH 8 MM. Uemy paBeH K03(h(DULIMEHT CKaTUs CTpyu?

a)1,08;

0) 1,25;

B) 0,08;

r) 0,8.

4.10. 13 pe3epByapa yepe3 OTBEPCTHE MPOUCXOIUT UCTEUCHUE KHUIKOCTH C TypOyIIeHT-
HbIM pexxuMoM. Hamop cocrasnser 38 cM, koadduuueHT conpoTusieHus orseperus & = 0,6.
Yemy paBHA CKOPOCTh UCTEUECHHMS )KUJIKOCTH?

a) 4,62 M/c;

6) 1,69 m/c;

B) 4,4;

r) 0,34 m/c.

4.11. Pe3koe MOBBILIEHUE AABICHHS, BO3HUKAIOIIEE B HAIOPHOM TPyOONpPOBOAE IpH
BHE3aITHOM TOPMO>KEHUH paboueil JKUAKOCTH, Ha3bIBAETCS:

a) TUAPABINYECKUM YAApOM;

0) TUIPABIMYECKUM HATIOPOM;

B) TH/IPABIINYECKUM CKAUKOM;

I') THIPABIMYECKUM MPBIKKOM.

4.12. MakcumanbHOE JIaBJICHUE MPH THAPABIMYECKOM yape ompezensercs no Gopmy-
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J¢c:

a) P =a-v,

0) P, =p-0-h

B)P_ =p-a-Vv

r) P, =p-a-v.

4.13. CKOpoCTh pacrpoCTpaHEHHsI YAapHOH BOJHBI IMIPU a0COMIOTHO JKECTKUX CTEHKaX

TpyOOIIPOBOJIa ¥ U30TEPMHUECKOM PEXKUME paBHA:

CUCT.

a) a, =\/E;

0) a, = K;
Yo
s)
B)a = |—;

r) a, =\/E.
1%

4.14. Y napHas BoJIHA MPU THIPABIMYECKOM YAape 3TO:

a) 001acTh, B KOTOPOI MPOUCXOIUT YBEIHMUCHHUE JIABJICHNUS,

0) 001acTh, B KOTOPOIl YaCTHIIBI )KUJIKOCTH YAAPSAIOTCS IPYT O APYTa;

B) BOJIHA B BUJIE CIKATOT'O 00beMa JKUJIKOCTH;

') 0071aCTh, B KOTOPOH JKUIKOCTh YAapseT O CTEHKU TPyOOnpoBoa.

4.15. 3aryxanue koieOaHHil AaBJICHHS TOCIE THAPABIMUECKOTO yaapa MPOUCXOIUT 3a

a) TOTEPH PHEPTUHU KUJIKOCTU TIPU PACTIPOCTPAHCHHUH yIapHOM BOJIHBI HA MPEOO0JICHNE

COIIPOTHUBIIEHUS TPYOOIIPOBO/IA;

Byap.

0) moTepu SHEPIUU KUAKOCTU Ha HarpeB TpyOONpoBO/a;
B) NMOTEPH SHEPTHH Ha JieopMalltio CTEHOK TPyOOIpoBOAa;
') IOTEPb PHEPTUU KUAKOCTH Ha MPEOJOJICHNE CHII TPEHUS M YXO0JZla SHEPTHH B pe3ep-

4.16. IIpu uncne Maxa < 1 TeueHHe KUIKOCTH:

a) 3BYKOBOE;

0) 103BYKOBOE;

B) CBEPX3BYKOBOE;

T') JOCTHKEHUIO CKOPOCTH 3BYKa.

4.17. Cyxaromieecst CoIIo Mpu J03BYKOBOM PEXHME TEUEHHs IPUBOJUT K:
a) YBEIIMUEHUIO CKOPOCTH;

0) YMEHBIIIEHUIO CKOPOCTH;

B) COXPaHEHUIO MTOCTOSHCTBA CKOPOCTH;

I') JOCTHXKEHHIO CKOPOCTH 3BYKA.

4.18. Vicredenue ra3a u3 coruia Py CBEPX3BYKOBOM TEUECHHUH MPHUBEET K:
a) YBEJMYEHUIO CKOPOCTH;

0) YMEHBIIIEHUIO CKOPOCTH;

B) COXPaHEHUIO MOCTOSIHCTBA CKOPOCTH;

T') IPEBBILICHUIO CKOPOCTH 3BYKa.

4.19. Yucno Maxa onpezensiercss GopMyIoi:
2

a)V—=M X
a
a
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6.3. IlepeyeHb BOMPOCOB /1JIs1 MOATOTOBKH K IK3aMeHY IO JUCIHIJIMHE
«'uaporazoanHaMuKa

1. OO6uwme, puznveckue 1 MEXaHUYECKHE CBOWCTBA KUAKOCTH U Ta3a.

2. Cunsl, IelCTBYIOIIKE B KUIKOCTU. HanpspkeHue noBepXHOCTHBIX CHII M €ro o01iue
CBOMCTBA.

3. CnocoObl U3MepeHus 1aBIECHUS )KUIKOCTH U I'a30B.
CriocoObI M3MEepeHHs pacxo/ia KUAKOCTH U Ta30B.
BeiBog nuddepeHnanbHOro ypaBHEHUs OKOSIIEHCS )KUAKOCTH B (hopMme Ditnepa.
IIoBepXHOCTH YPOBHsI, €€ CBOWCTBA.
OcHOBHOE ypaBHEHUE THAPOCTATUKU. [[aBineHue, Hanop.
JlaBieHue Ha MIOCKHE TIOBEPXHOCTH.
MeTtoap! onvcanus JBUKEHMS )KUAKOCTH Jlarpanka u Dinepa.

10. Kunemarnyeckne XapakTepUCTHKH TIOTOKAa: JIMHUS TOKa, TpyOKa TOKa,
3JIEMEHTapHasl CTpYyHKa, pacxo XKHUAKOCTH.

11. VpaBHeHHE CIUIOIIHOCTH (HEPa3pbhIBHOCTH) B AM(QepeHnnanbHOl U pacueTHON
dopwme.

12. BeiBog muddepeHnnanbHOrO ypaBHEHUS IBIKYIICHCS JKHIAKOCTH B (popme
Oiinepa.

13. Vpasuenue bepryim s uaeanbHON HEC)KUMAEMOH JKHAIKOCTH.

14. VpaBuenue bepHymam 11 uaeaqbHOW HEC)KUMAEMOM JKUAKOCTH B rpaduyeckoit
MHTEpIIpEeTaIHH.

15. VpaBuenue bepHymau 11 peaabHON KUAKOCTH.

16. VYpaBHeHHs qBMKEHUS BsI3KOi )uakocT B popme HaBbe-Crokca.

17. TypOyneHTHOe ABUKEHME, TaMUHApHBINA MOTOK. ['MnoTe3a PeifHonbaca o nepexone
JAMUHApPHOTO MOTOKA B TYpOyJIEHTHBIN MOTOK. [IepexonHbIil pexum.

18. IlonsatHe o0 mnomoOuMM (U3UUECKUX MpOILEeccoB. TeopeMbl Moao0us, YHUcia
(xputepun) nonodusi. HekoTopele MpUHIMIIBI THAPOMEXAHUYECKOTO MOJIEIMPOBAHHUS.

19. Ilorepu naBneHus (Harmopa) Ha MECTHBIE COIPOTHBIICHHS.

20. Tlorepw 1o IMHE BSI3KOH KHJIKOCTH.

21. T'uppaBnuueckuit ynap. Kapurarus.

22. VicteueHue XHUJIKOCTH U3 OTBEPCTHH M HacaaokK. Koa(hHUIMEHT U CTeeHb CKaThs
ctpyu. Koadunument ckopoctu u pacxona.

23. Buasl HacaqoK: NWIMHIPUYECKHE, KOHNYECKHE, KOHOHTAIbHEIE.

24. Cepx3ByKOBbIe TeueHHs ra3zos. Kpurepuit Maxa.

25. JIBmwkeHuWe ra3oB 1o KaHajlaM rnepeMeHHoro cedenus. @opmyna ['roronwo.

26. ®usnyeckue MpeacTaBIeHUs 0 GOPMUPOBAHUM THIPOJMHAMUYECKOTO MOTPAHCIIOS.
Kputnueckoe uncno PeiiHosbaca i1 MIACTUHBI.

27. CBoOOHbIE, 3aTOIUICHHBIE, OTpaHWYeHHbIE CTpyU. CTpYHHBIN MOTpaHUYHBIN CIOI.
HeunzotepMuueckue 1 He3aTOIIEHHbIE CTPYH.

28. Tlomyorpanuyenssle cTpyu. HacTUIbHOCTD, JaTbHOOOHHOCTD.

29. Crpyiiasie anmapatsl. [IpuHIUN neiicTBUS, pacyer.

30. T'umote3a Cen-Benana. Como JlaBass.

31. OTHOCHTEIBHOE PABHOBECHE HEC)KUMAEMOM KUIKOCTH.

©CoNo O~
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7 OueHoO4YHbBIe CPEACTBA /sl IPOBEACHUS NIPOMEKYTOYHOM aTTecTaluu

[TpomexxyTouHasi aTTecTalysi UMEET LEJIbI0 ONPECIUTh CTENEHb JOCTHKEHUS 3arlia-
HUPOBAHHBIX PE3yJIbTaTOB 00YUYEHHUs M0 JUCHMILIMHE (Moayito) «[ maporazoquHaMuKa u mpo-
BOJHTCA B (hOpME IK3aMEHa.

a) [Inanupyemslie pe3ysbTaTbl 0Oy4eHUsS U OLICHOYHBIE CPEICTBA Ul MPOBEACHUS IPO-
MEXYTOYHOM aTTeCTALNMU:
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CTpyKTYypHBIii
3JIEMEeHT
KOMIIeTeHIIHH

IInanupyemble pe3ybTaTbl 00y4eHHs

OueHouHbIE CpeCcTBa

OIIK-2 cno

COOHOCTBIO JACMOHCTPUPOBATH 0a30BbIe 3HAHMS B 00IaCTH €CTCCTBCHHOHAYYHBIX TUCHUIUIMH, TOTOBHOCTBHIO BBIABIATH €CTECTBEHHOHAYUHYIO CYIIIHOCTDH npo6neM,

BO3HHUKAKOIIHUX B XOI€ HpO(i)eCCHOHaHLHOﬁ ACATCIBbHOCTU; MPUMCHATH IJISI UX paspClICHNUA OCHOBHBIC 3aKOHbI €CTCCTBO3HAHNA, METOAbI MATEMATUYCCKOI'0 aHaIn3a U MOACJIMpPOBa-
HU, TCOPCTUYCCKOI'0 U SKCIICPUMCHTAJIbHOI'O NCCJIICAOBAHU

3HaTh

OCHOBHEIE OIPEAC/ICHUA U MOHATUA TUAPOTa3oau-
HamMuku. OCHOBHBIE METOAbI PEHICHHSA THUIIOBBIX
3aga4 1o H3BECTHbBIM aJIrOpUTMaM U IpaBUJIaAM.
OCHOBHEIE METOAbl aHajn3a W MOJACIUPOBAHUA
COOTBETCTBYIOLIUX MPOLECCOB TUAPOrazoguHaMu-
KH.

[TpumepHsIi IepedeHs TeM Juisl pedeparos:

1. Bona 3HaKkoBas u 3arafodHas. llcrnoiabp30oBaHue BOABI B TEIUIOIHEPTETUKE.

2. Cocynpl, paboTaromue rnoj faBieHueM. [IpuOopsl Ui u3MepeHus AaBICHUsL.

3. IlpakTuueckoe NpUMeHeHHe ypaBHeHUs beprymmu.

4. 3MepeHue pacxoja *KUAKOCTH B TETJIOTEXHUUECKUX CUCTEMaX.

5. YMeHbIIeHHe TOTeph AABICHHS IPH TPOSKTUPOBAHNH TPYOOPOBOIOB AJIS pa3IMUHBIX SHEPrOHOCHTE-
JeH.

6. KaButauus: Bpes 1 moJib3a.

7. Kak n36exath THIPaBIMYECKOTO yaapa?

8. [IpumeneHne Teopun MOA00HS B THAPOTA30IMHAMHUKE.

9. PacuerHble pexumbl paboTh coria JlaBas.

10. /IByx¢a3Hoe IBIKEHUE KHUIKOCTH B TPYOONPOBOJAX YHEPrETUIECKUX OOBEKTaX.

Ymertn

BEISBIATE €CTECTBCHHOHAYYHYIO CYLIHOCTH IIPO-
OneM, BO3HHMKAaIOIIUX B XO/€ NpOoQecCHOHATIBHON
JIeITeNIbHOCTH NpU M3yueHuH «[ uaporazoauHamu-
kn». Pacnio3HaBatk 3 dekTHBHOE pelieHue OT He-
3 (EeKTUBHOrO ISl PEIeHUs ClelnaIn3UPOBaH-
HBIX BOIPOCOB M 33/1a4 B 00JIaCTH T'MIPOra3orHa-
Mukd. OOCy)aath METOAbI (PPEKTUBHOTO perie-
Hus. OOBSCHATH NMOCTAHOBKY OCHOBHBIX 33714 B
00NIacTH TUIPOra30JMHAMUKH.

3AJIAYA 1. B oTonmuTensHO cricTeMe (KOTEN, paguaTopsl, TpyObl) HEOOIBIIOTO J0Ma COACPIKUATCS
Boaa B 066EMe 0,4 M°. CKONBKO BOJIBI JOMOTHHTEIEHO BOMAET B PACIIMPHUTEIIBHBIA COCYJ, COOBIIAIOMIMICS
¢ armocepoii, npu HarpeBanuu €€ oT 20 10 90 °C. TemneparypHblii K03Q(HUIIMEHT 0OBEMHOTO pacIIupe-
HUS BOJBI pHHATH Py = 0,0006 K.

3AJIAYA 2. Ompenenuts 00bEM BOJBI, KOTOPBIH HEOOXOJMUMO TOAATH JOTIOIHUTENHFHO B BOJIOBOJ
quamerpoMm 500 MM U anuHOM 1 KM mpu noBblieHuu Aasienus 1o 3,8-Mlla. Bogosoy 3amonHeH Bopoi
pu atMoc(epHOM HaBieHHH. Temmeparypy mogaBaeMoil BOABI U BOABI B BojoBoe puHATE 15°C. Koad-
durment oGbeMHOro cxarus cocrasmser B, = 0,5-10° K™,

3AJIAYA 3. Onpenenurs HEOOXOIUMYIO BBICOTY IBIMOBOW TPYOBI, €CIM OHA JOJDKHA CO31aBaTh
paspexenue 60 MM BOJ. CT. IPU CpeAHEN TemnepaType AbIMOBBIX razoB 400 °C u TeMIIEpaType OKpyKato-
mero Bosyxa 0 °C. TIIOTHOCTS ABIMOBBIX T30B IPH HOPMAIBHBIX YCIOBHSIX IPHHATE 1,27 kr/ M°.

3AJIAUA 4.
A
]
d, v 4, o,
1 Y
]
]
Y

B ceuennn 1 TpybonpoBosa auameTpoM 24 cM cpemHsisi CKOPOCTb MOTOKa cocTasisieT 5 m/c. Onpe-
JICTIUTH TMaMETpP CeUeHHs 2 TPYOOIPOBOa, €CIIM CPEeHssl CKOPOCTh MOTOKA B CEUSHHH 2 paBHa 15 m/c.




CTpyKTYypHBIii

J1eMeHT IInanupyemble pe3ybTaTbl 00y4eHHs OueHouHbIE CpeCcTBa
KOMIIEeTEeHI[UH
3AJAYA 5. Boaa npu temnepatype 20 °C aBuxertcs o TpyoomnpoBoay nuamerpom 35 mMm. Ompe-
JICTTUTh PEXHM TCUCHHs JKHAKOCTH, ecli o0beMHbIi pacxox cocrasmser 0,05 m%/cex. Kunemarmueckas
BSI3KOCTH BOJIbI ITPH JaHHOMU Temneparype 1,006- 107 M?/cex.
3AJIAYA 6.
PaccuuTaTh MecTHbIE IOTEPU JABICHUS 110 TA30BOMY TPAKTY.
fin Q, Q,
Q L feol E G for
A
- h h, h,
BC|
C C L
c D E K
fCD fDF fFK
Q=4 7 M, Q=335 Me; Q:=2, 7 M,
t), = 600 °C; po = 1,2 ke/m>;
Li=8m Ly=6m Ls=4m La=8m hy=6m hy=8m h3=9m;
fae =3']-/‘42;ch =2'1M2;fCD = for =S = Z*S‘WZ;fED =1'5’1M2;fGF =15-L%;
3AJIAYA 7. Haiiti naBiicHHEe Ha CBOOOIHOW MOBEPXHOCTH B 3aKPBITOM COCYJE C TpaHCHOpMATOp-
HBIM MAacJIOM, €CJIM YPOBEHBb XHJIKOCTH B OTKPHITOM IIe30METpe BBIIIC YPOBHSA Macila B cOCynae Ha 2 M.
IInoTHOCTH GeHsnHa coctasisier 886,4 kr/m’, 0apoMeTpUYecKoe JaBlICHIE PaBHO 745 MM.pT.CT.
MeTtogaMu MOAETHUPOBAHUSA B 00IaCTH ITpuMep KOMIUIEKCHBIX 3ajiad:
THIpOTa3oAnHaMHKH. [IpuMeHeHnemM oCHOB Pacuer noTteps AaBIeHHS NPOAYKTOB CrOpaHUS IO ra30xojaM MeTalIyprudeckux mnedeit. Ompene-
THIIPOTAa30AMHAMUKHY [UTS PELICHUS 3a1a4 JICHHUE BBICOTHI JHIMOBOH TPYOBHI.
TIOBEIIICHHOH CIIOKHOCTH. Y MEHUSIMH Henpto pacuera PI'P sBisiroTcst pacder MOTeps 3HEPTHH MIPH ABIDKEHHH PEabHOTO IMOTOKA BSI3KOM
AHAITM3UPOBATH CIIOCOOBI TEOPETUIECKOTO U HECO)KUMAEeMOH KUIKOCTH U ONpPEeTICHHE BBICOTHI JHIMOBOM TPYOBI 10 paCCYUTAHHBIM COMIPOTHBIICHHSIM.
IKCIIEPUMEHTAIBHOTO UCCIICAOBAHIS B 001aCTH [Ipu nBMKEHUU peaybHOTO Ta3a YacTh €ro DHEPTHH PACXOIyeTCs Ha MPEOJOJICHHE TPSHHS U pas-
THIPOTa30AMHAMUKH. JUYHBIX COTIPOTUBIICHUH.
Bnaners

HOTepI/I Ha MECTHBIC COINPOTUBJICHUA BO3HUKAIOT IIPHU PE3KOM U3MCHCHUU BCIIMYNHBI U HAITPABJICHUSA
CKOPOCTH, IIPpHU PE3KOM U3MCHCHUHN CCUYCHHU KaHalla, IIPU MOBOPOTE KaHaIa UK YCIOKHCHUN €ro CEUYCHUs,
Ipu COyaap€HHUU ITOTOKOB. BGHI/I‘{I/IHy TIOTEPb DHEPTUHN BBIPAXKAIOT B JOJIAX CKOPOCTHOI'O AaBJICHHA.

[otepu Ha tpenne P, , (Ila) MoxHO ompenennts 1o Gopmyie

P :gL“’ipl
Tod, 27T
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CTpyKTYypHBIii
3JIEMEeHT
KOMIIeTeHIIHH

IInanupyemble pe3ybTaTbl 00y4eHHs

OueHouHbIE CpeCcTBa

rie A — kodpdumument tpenns; | — pmma xamama, m; d ; — THOPaBIMYECKHH AHAMETp KaHana, M ;

Py U )y — IUIOTHOCTh U CKOPOCTh JKHMAKOCTH (ra3a) NPH HOPMANBHBIX YCIOBHSAX, T.€. IPH aTMOC(HEPHOM

JaBlieHUH u Temnepatype 7, paBHoil 273 K; T'— nelicTBUTeNnbHas TeMIepaTypa *KHUJIKOCTH WM ras3a, K.
[Tpu namuuapaom asmwxennn (Re<2300) ko3 duumeHT TpeHus 3aBUCUT OT Kputepusi PeiiHounbca:
A =64/Re
[Tpu TypOyneHTHOM JIBM>KEHUU KOA(PQUIIMEHT TPEHHS 3aBUCHUT HE TOJILKO OT Kputepus PeiiHonbaca,
HO ¥ OT OTHOCHTENBHOI mepoxoBaTocTu cTenky kanana (A /d ), pasHoii oTHOMIEHHTO aGCOMIOTHOI MmEpo-
xoBatoctH A (B MM) K 1uameTpy Kanana d :

220112 + 5Byoss
d Re

IIpu npubIMKEHHBIX IPAKTHYECKUX pacyeTax ko3 HUIMeHT TpeHus A MOKHO IPHHUMATE TIOCTO-
SIHHBIM ¥ PaBHBIM JIJIsI KUpNUYHBIX KaHanoB 0,05, s metammmdeckux 0,04.
[otepu Ha mpeogosicHUe MECTHBIX conpoTuBieHuii ([1a), onpenenstorces mo popmysie

2
) T
P,=E2p —
mc 0
2 T,
rae f — KO3 PHIHMEHT MECTHOTO CONPOTHBIEHHA. Ero Benu4ymHa 3aBUCUT OT (POPMBI MECTHOTO COMpPO-

THUBJICHUS, KaK IIPaBUJIO, OMPECCIICHA ONBITHBIM IIYTEM U IMTPUBCJ/ICHA B CHpaBO‘-IHOfI JaTeparype.

BaxneimmM pacueToM, KOTOPBIH BBIMOIHIETCS ISl OAABJIAIONIEro OOJIBITMHCTBA MT€UeH, SIBIICTCS
OIIpezieIeHNe CyMMapHBIX MOTEph JaBJICHUS Ha ITyTH IBMIKCHHUS IBIMOBBIX Ta30B OT I€YM JIO JBIMOBOM
TpyObl. CyMMapHbIe MOTEpH HCHOIB3YIOTCS IIPU OMNPEICICHUN Pa3MepoB JIBIMOBOH TpyOBI, KOTOpast pac-
CUUTHIBACTCS U3 YCIIOBHS, UTO Pa3pekKEeHUE, CO3aBaeMOe JILIMOBON TPYOOii, JOIKHO OBITH 1O aOCOIIOTHON
BEJIMYMHE OOJIBIIIE CyMMBI BCEX COIIPOTUBIICHHUH, BO3HUKAIOIINX B IIMOBOM TPAaKTE TIEUH.

IIpu pacuere npIMOBOI TPYOBI BHYTPEHHUI AMAMETP yCThs TPYOBI (Ha BBIXOE U3 HEe) MPUHUMAIOT,
UCXO/s M3 YCJIOBUI «HE3ayBaeMOCTH», T.€. CKOPOCTb I'a30B B yCThe HE JIOJDKHA ObITh MeHblle 3-4 M/c.
IIpu pacdere KUPNHYHBIX U KEIE300€TOHHBIX TPYO MOXHO NPHHATH, YTO JHAMETP TPYOBI Y OCHOBaHHSA
npuMepHo B 1,5 pasza Gounblie 1uaMeTpa ycThsi. [10 yCIOBUSM BBINOJIHEHHS KUPIUYHOMN KIIAJKU JTHAMETP
ycThs He JoibkeH ObITh MeHee 0,8 M. ITameHue Temmeparypsl ra3oB 1O BBICOTE TPYOBI IS KUPIHUYHBIX U
JKeNne300€TOHHBIX TPpyO mpuHuMaetcs 1-1,5 rpaa/m, a mist meramummyeckoit — 3 rpag/m. Ilo canutapHo-
TMTHEHHYECKUM TpeOOBaHMSIM BbICOTA TPYOBI He 0JDKHA ObITh MeHbIne 16 M. Ecin ogna Tpyba obciyxu-
BaeT HECKOJIbKO IeYeif, TO pacyeT BBICOTHI TPYOBI BEAYT MO MaKCHMAJILHOMY CONPOTHBICHHUIO, a HE IO
CyMM€ COINPOTHUBJICHUH ABIMOBBIX TPAaKTOB BceX medei. Uncno mnedeil BIUSET HAa BEIUUUHY JTUAMETpa TPY-
Obl, TaK KaK IIPH ATOM YBEIMYHMBAETCS] KOJIMYECTBO ITPOYKTOB CrOPaHMsl, MPOXOASIINX Yepe3 TpyOy.
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CTpyKTYypHBIii
3JIEMEeHT
KOMIIeTeHIIHH

IInanupyemble pe3ybTaTbl 00y4eHHs

OueHouHbIE CpeCcTBa

Paccuurats NOTCPU JABJICHUA IO ra30BOMY TPAKTY U OINPCACIUTD BBICOTY JBIMOBOM pr6bl.

ITK-4 criocoGHOCTBIO K MPOBEICHNIO SKCIIEPHMEHTOB I10 33JaHHOH METOMKe, 00pab0TKe M aHAIM3Y MOMYIEHHBIX PE3yIbTaTOB C IPUBICUCHHEM COOTBETCTBYIOIIETO MaTeMa-
TUYECKOTro anmnapaTa

3HaTh

OCHOBHBIE METOJIBI ITPOBEICHNUS SKCIIEPHIMEHTOB B
001acTH THAPOTAa30JMHAMHUKH IS TUTIOBBIX 3214
10 U3BECTHBIM MpaBuiiaM U anroputMam. CrocoObl
peanu3anuu pe3yabTaToB MPOBEACHHBIX IKCIEPH-
MEHTOB B CBOCH MPOECCHOHATBHON e TeIbHO-
CTH.

Oburie ¢pu3nveckre 1 MEXaHUIEeCKHE CBOMCTBA KHUIKOCTH H rasa.
Cuutsl, NEWCTBYIOIINE B )KUAKOCTH.
Juddepennmanbaoe ypaBHeHHE Diijiepa sl MOKOSIIEHCS KHIKOCTH.
OcHOBHOE ypaBHEHHUE IHIPOCTATUKHU. [laBieHue, Hamop.
AHanu3 BIMSHUS NapaMeTpoB MOTOKA HA XapakTep ABIKCHHS MOJENIN NOTOKOB: YCTaHOBMB-
IIUICsl, HEyCTAaHOBUBIIUIICS, pABHOMEPHBIN, HEPaBHOMEPHBIU.

6. KunemaTHuecKue XapaKTEPUCTHKH MOTOKA - JINHUSI TOKA, TPyOKa TOKa, 3JIeMEHTapHasl CTpyiKa.

7. YpaBHeHHE CIUIOIIHOCTH (Hepa3pbIBHOCTH) B quddepeHmansHoil 1 pacueTHOM dopme.

8. uddepennmanpHoe ypaBHeHHE Dinepa I ABIKYIICHCS JKUAKOCTH.

9. Vpasuenue bepHymm ans naeadpbHON HEC)KUMaeMOW >KAAKOCTH. DH3UUECKUI CMBICI THE30-
METPHYECKOTO, TEOMETPUIECKOTO i CKOPOCTHOTO JIABJICHHH.

10. YpaBHeHUs OBIKEHUS BSI3KOM xuakocTd B popme HaBre-Crokca.

11. TypOymeHTHOe NBW)XCHWE, JTaMHHApHBIA TOoTOK. Kputepuit Pefinonmbiaca, ero ¢usndeckuit
CMBICIL.

12. Tlonsrtue o momoduu GpusnuecKkux nporeccos. Teopembl momxooust, yncia (KpUTEPUH) MOI00us.

13. Tlotepu SHEpruM MpHU IBHKCHUH BSI3KOW JKUAKOCTH. [ MIpaBIHMUYECKUE COMPOTUBIICHUS, HX
KITacCU(UKaIusl.

14. Tlotepu Hamopa U aBIEHUS Ha MECTHBIE CONIPOTHUBIICHHUS.

15. BO3HUKHOBEHHWE KaBUTAIIMHN B HAIIOPHBIX TPYOOIIPOBOAX.

16. Hcreuenne »HUIKOCTH U3 OTBEpPCTHH M Hacanok. KoagduuueHt u crenens cxatus crpyu. Ko-
3¢ UIIEHT CKOPOCTH U pacxoja.

17. JIBwxeHHe ra3oB IO KaHAJIAM NIEPEMEHHOTO CEUCHHSI.

18. CpobomHbIe, 3aTOIUICHHBIE, OTPAHUYCHHBIC CTPYH.

19. Tlomyorpanuuennsle cTpyd. HacTninbHOCTD, 1aIbHOOOHHOCTS.

20. CrpyiiHble annaparsl: IPUHIMI AEHCTBUs, 00JacTH MPUMEHEHHS, 0COOEHHOCTH pacyera.

abrwbdE
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CTpyKTYypHBIii

J1eMeHT IInanupyemble pe3ybTaTbl 00y4eHHs OueHouHbIE CpeCcTBa
KOMIIeTeHIIMH
[TnaHupoBaTh SKCHEPUMEHTAIBHBIE HCCIIEAOBAHUS OKCIIepUMEHTAIbHOE HCCIIE0BAaHUE MPOLECCOB I'MIPOra30MHAMHUKH Ha JIaOOpaTOPHBIX CTEH/aX
B o0nactu ruaporazonuHamMuku. OOpadaThBaTh U | Kaeapsl:
aHAJIM3UPOBATh MOJy4YeHHbIe pe3ynbraThl. OneHu- | 1. Benenue B Kypc rupora3oanHaMuKy.
BaTh 3HAYUMOCTh M MPAKTHYECKYIO IMPUTOAHOCTH | 2. OnpenenHue Hanopa HeHTPOOEKHOro Hacoca.
MOJIYYSHHBIX PE3YJIBTAaTOB. 3. IlocTpoeHue TMHUN TbE30METPUUECKOTO JaBIICHUSL.
4. OCHOBHBIE CBOMCTBA KUIKOCTEM.
5. N3mepenne qaBneHAs KUIKOCTEH U Ta30B.
YmeTh 6. M3Mepenne pacxoza )KUAKOCTEHl 1 ra3os.
7. Omnpenernenue NOTeph MO ATUHE BA3KOH KHUIKOCTH.
8. OmpeznerneHne MECTHBIX ITOTEPh BI3KOH JKUIKOCTH.
9. UccrnenoBanue noseil be30MeTPHIECKOTO IABJICHHS TIPU CTPYHHOM 1 KaHAJIBHOM JIBIDKECHHH Ta3a.
10. Omnpenesnenue CBOMCTB CBOOOIHBIX (HEOTPAHUUEHHBIX) TYPOYJICHTHBIX CTPYH.
11.MccnenoBanue 3aKOHOMEPHOCTEH CTpyitHOTO mpubopa.
12. IlpakTnaeckoe npuMeHeHHe ypaBHeHUs bepHymm.
OCHOBHBIMH METOAaMH MaTEMaTH4ECKOTo ammapa- Jlnst OUEHKH TeKyIled MO3WIMK KOMIICTEHIMH MPUMEHSIOTCS J1abOpaTopHBIE CTEHIBI 1O JUCIH-
Ta 11 00pabOTKM NMOJYyYEHHBIX SKCHEPHMEHTaNb- | InMHe «l maporazonnHaMuka». BeImomHsercst pacdeT, 0000mIEHHE SKCIIEPHUMEHTAIbHBIX JAaHHBIX H IIOTY-
HBIX PE3yJIbTaTOB B O0ONACTH TMAPOTa30AWHAMUKH. | YEHHE 3aBHCUMOCTEH ¢ IPIMEHEHNEM COOTBETCTBYIOLIETO MAaTEMAaTHIECKOTO amlapara.
HaBblkamu 1 MmeTonukamMu 00OOLIEHUS pe3yibTa- [Mpumep:
TOB 9KCIEPUMEHTAJILHOH JeATEeNbHOCTH ¢ ncnoub- | [logroroButs Tabmmmp! «KypHan HabmroneHni» u «Pe3ynbTaThl pacyeToB MO OMBITHBIM JIaHHBIMY.
30BaHHEM COBPEMEHHBIX 00pa30BaTENbHBIX M WH- Tabmmma 1
(hopMaIMOHHBIX TEXHOJIOTHH. Kypnan HabmarogeHmii
No IIse30MeTpuueckoe AaBiIeHUE
ITonHoe naBneHUE B CEYEHUSIX
n/m B CEUEHUAX
Brnaners 1 2 1 2
ITo
npuGOpY, ITo IIo IIo
MM BOAL. Ila npudopy, I1a npudopy, I1a npudopy, Ila
or. MM BO/I. CT. MM BOJ. CT. MM BOJ. CT.
1
2
3
4
Temneparypa Bo3yxa B taboparopun, °C
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CTpyKTYypHBIii
3JIEMEeHT
KOMIIeTeHIIHH

IInanupyemble pe3ybTaTbl 00y4eHHs

OueHouHbIE CpeCcTBa

Tabiuma 2
Pe3ynbTaThl pacyeToB MO ONMBITHBIM JTaHHBIM

No iﬁgﬁ:;;iolf Hotepn | (" (. corpo- Koadd. | Pacxon Kpurepun
nn | ceuemmsx | TOPTCHIL THUBJIEHHUS, & CKOpOCTH, | BO3AYXA, | Siinepa | Peiinonbaca | Pt
1 2 Ma ¢ Mfe Eu Re
1
2
3
4

2. V3MepeHHbBIe 3HAYCHUS TIepenasia TaBiIeHns (MM BOJI. CT.) mepeBecTd B equHuIEl cucteMbl CU (I1a).
3. BEIUHCIUTD CKOPOCTHBIC AaBICHUS B CCUCHHAX | 1 2 [UI KaXKIOTO 3aMepa:

Pick = Pinonu — Pioves;

Pk = Pononu — Panres
4. BBIYUCIIUTh IOTEPH AABICHUS

Bior = Pinoas — Panonu
5. Beruucnutb K03GGUIHMEHT THIPABINYECKOTO CONPOTHBIICHUS

‘f _ PIIGT
Bl PZCK
6. PaccunTaTth IIIOTHOCTH BO3/lyXa NPH TEMIIepaType
Ty 273
pe =129 7= 129 -

7. 13 ypaBuenwust (11) onpenenuts k03D HUIHMEHT CKOPOCTH

w3 v PZCK

Jz(PlrIQ}IH . P211h93) \flplnmm — Panres
Pe
8. Haiitu cpennee 3HaueHue K03 pULIHEHTa CKOPOCTH

(P:

= _ ?:1‘!91'
¢ n

rJie N — YKUCJI0 3HAYCHUH ;.
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CTpyKTYypHBIii
3JIEMEeHT
KOMIIeTeHIIHH

IInanupyemble pe3ybTaTbl 00y4eHHs

OueHouHbIE CpeCcTBa

Tak kak KO3(GHULIUEHT CXKATHUS CTPYU € = [, MOXKHO TIPHHSATH

o =p(
rie [ — Ko3QQUIUCHT pacxoa.
9. Onpenennts 00BEMHBIE PACXOIbI BO3YXa, BRITEKAIOIIETO M3 COIIa

2'(‘Plrmum - P2r|hea)
Pe

rae fo = 0,785d? = 0,000314 M? — momams BEIXOIHOTO CEUCHHS COILIA.
10. OmpenenuTh JeCTBUTENFHYIO0 CKOPOCTH U KaXKIOTO OMBITa U3 ypaBHeHHA pacxona (12):

v
fo
11. Berancnuts yncia moxobus Jitnepa Eu u Peiinonsaca Re. Ecmu xputepnit PeitHonpaca MeHseTes,

a KpUTepuil Diepa OcTaeTcs MOCTOSHHBIM, TO HACTYNAEeT PEXXHM aBTOMOJENBHOCTH, T.€. CTPYs CO34aeT
M0JIOOHBIE SMIOPBI CKOPOCTEH ISl MOTIEPEUHBIX CEYSHUH MOTOKA.

_ Piex — Pacx
=
Pr W3
Yucno HO,HO6I/I$I Bﬁnepa YKa3bIBACT HA OTHOLICHNUE U3MCHCHM A JABJICHUSA K YIBOCHHOMY CKOPOCTHOMY
aBJICHUIO.
w,d
Re = —
vV

rae d — quamerp cormna, d = 0,02 M.
v — K0>QDUIHMEHT KHHEMATHIECKOH BS3KOCTH Bo3ayxa, v = 15,1-107,
12. Pe3ynbTaThl pacueToB 3aHECTH B TaOII. 2.
13. Tlo pe3ynbTaTam pacyeToB HOCTPOUTH rpaduueckyto 3aBUCUMOCTh V = f (P, ), a TaKiKe 3aBHCHU-
mocth Eu = f(Re).
14. B BbIBOJIaX yKa3ath:
— KaKiuM 00pa3oM 3aBHCAT MOTEPH JaBICHUS OT Pacxo/a XKHUIKOCTH (ras3a);
— KaKoBa BeJIn4YrHa koddduirenra;
— HaOJIro1aeTcsl JIM aBTOMOJIEIIBHOCTD B PACCMaTPHBAEMOM JIHalia30HE PAcXo0JI0B;
— KaK 3aBHCHT PacX0Jl XKHJKOCTH Y€Pe3 COILIO OT Mbe30METPHUYECKOr0 JABJICHHS Iepe]] COIIIOM.

V=pfo

w2

Eu
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6) Ilopsanok mpoBeneHUs] MPOMEKYTOUHONW aTTECTAllMH, MOKA3aTeNu U KPUTEPUU OIle-
HUBaHMSL:

[TpomexyTouHas arTecTanus 1Mo JUCHUIUMHE «[ Wapora3zoiMHaAMHUKa BKIIFOYACT TEO-
peTHYecKHre BOIPOCHI, MO3BOJISIOUINE OIICHUTh YPOBEHb YCBOCHUS 00YUYaIOUIMMUCS 3HAHUH, U
NPaKTUYCCKUE 3a/IaHUsl, BBISBISIONIME CTENEHh CHOPMHUPOBAHHOCTH YMEHHH M BIIaJICHHA,
IpOBOIUTCA B (hOpME IK3aMeHa.

DK3aMeH 10 JaHHOHW TUCIUIUIMHE MMPOBOAUTCS B YCTHOH (hopMe Mo 3K3aMeHAIIMOHHBIM
Owmietam, Kax bl U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUYECKHX BOIMPOCA U OJHO MPAKTHUECKOE
3ajlaHue.

[Toka3zaTenu u KpUTEPHH OLIEHUBAHMS SK3aMEeHa:

— Ha OIEHKY «OTJIMYHO» (5 OaymioB) — oOydJaroniuics AEMOHCTPUPYET BBICOKHU ypo-
BEHb C(POPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CUCTEMAaTHYECKOe U TIIyOOKOoe 3Ha-
HUE Y4eOHOr0 MaTepualia, CBOOOJHO BBHIMOIHSAET MPAKTUYCCKHUE 3aJIaHMs, CBOOOJIHO OIEpH-
pyeT 3HaHUSMH, YMEHUSIMH, TPUMEHSET UX B CUTYaIlUSX TIOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «xopoioy» (4 6ayuia) — o0y4aroIUiCs TEMOHCTPUPYET CPEAHHUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMITCTECHIIUH: OCHOBHBIC 3HAHWS, YMEHHUS OCBOCHBI, HO JIOITyCKAIOTCS
HE3HAYUTEIIbHBIC OIIUOKK, HETOYHOCTH, 3aTPYAHCHUS MIPH aHATMTUYCCKUX OIEPAIUsX, Mepe-
HOCE 3HAHWW U YMEHUH Ha HOBBIC, HECTaH/APTHBIC CUTYAIUH.

— Ha OLEHKY «YyJIOBJIETBOPUTEILHO» (3 Oaiia) — 0OydYaronIMicsl IEMOHCTPUPYET TOPO-
TOBBIH YPOBEHHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B XOJI€ KOHTPOJIBHBIX MEPONPHUITUN 10-
MYCKAIOTCSl OMIMOKH, MPOSBIISICTCS OTCYTCTBUE OTACIbHBIX 3HAHUHN, YMCHHI, HABBIKOB, 00Y-
YAIOIIMIICS MCIBITHIBACT 3HAYMUTEIBHBIC 3aTPYAHCHUS TIPU ONEPUPOBAHUU 3HAHHMSMH M yMe-
HUSIMH TP UX TIEPEHOCE HA HOBBIC CUTYAIUH.

— Ha OILICHKY «HEYJOBJIETBOPUTEIHLHO» (2 0ayia) — oOyJaroniuiicss 1IeMOHCTPUPYET 3Ha-
Hus He Oonee 20% TeopeTHYecKOro Marepuala, J0MyCcKaeT CYIIeCTBEHHBIE OMUOKU, HE MO-
JKET IMOKa3aTh MHTEJUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OIIEHKY «HEeYAOBJIETBOPUTENbHO» (1 6amn) — oOyvaromuiicss He MOXKET MOKa3aTh
3HaHHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(POPMAIMU, HE MOXKET MMOKa3aTh WH-
TeJUIEKTyallbHbIE HABBIKH PEIICHHUS MTPOCTHIX 3a7ad.

8 YueOHO-MeTOAMYeCKOe H HHPOPMaLIMOHHOE o0ecnieyeHne JUCHUIINHBI «['uapo-
ra3oJUHAMHUKa»

a) OcHoBHas JMTEpaTypa:

1. Aranwuros, E.b. T'maporazonunamuka: yueOHoe nocooue [mns By3oB] / E.b. Aranu-
toB, M.C. CokosnoBa. — Marautoropck: MI'TY um. I'. U. Hocoga, 2019. — 1 CD-ROM. —
ISBN 978-5-9967-1510-7. — 3arux. ¢ Tutyn. skpana. — URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues/1/1
530514/3939.pdf&view=true
(mata oOpamenus: 1.09.2020). — MakpooObekT. — TekcT: 3neKTpoHHbIH. — CBeneHus J10-
cTymnHbI Takke Ha CD-ROM.

2. Kapmos, K.A. Ilpuknannas ruapora3zonuHamuka: yuebHoe nocobue / K.A. Kapros,
P.O. OnexnoBuu. — Cankrt-IletepOypr: Jlanp, 2018. — 100 c. Pexxum moctyma URL:
https://e.lanbook.com/book/107938

0) /lomoJiHUTe IbHAA JIUTEpaTypAa:

1. CemenoBa, T.Il. I'maporazogunamuka: koncrekt jgekuuii / T.I1. Cemenosa, 0.M.
TaprakoBckuii. — Marautoropck: MI'TY, 2011. — 1 sanektpon. ont. auck (CD-ROM). Pexum
noctyma URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues/1/1
119223/1011.pdf&view=true


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
https://e.lanbook.com/book/107938
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

2. CokonoBa, M.C. Mexanuka >xunkoctd u ra3zon: npaktukym / M.C. CokonoBa, A.B.
TuxonoB, M.A. Jlememko. — Marautoropck: MI'TY, 2017. — 1 snekrpon. ont. auck (CD-
ROM). Pexxum nocryma URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues/1/1
139648/3404.pdf&view=true

3. AranutoB, E.b. CucreMsl pacnpeieneHusi HCKyCCTBEHHBIX ra30B Ha IPOMBIIIEHHOM
npennpustan: yuyeobnoe mocodbue / E.b. Aranuros, FO.W. Taprakosckwuii, b.K. Cennukun u
ap. — Marauroropck: MI'TVY, 2012. — 1 snektpon. ont. auck (CD-ROM). Pexxum mocryma
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1035.pdf&show=dcatalogues/1/1
119333/1035.pdf&view=true

4. Kypuansr: «TermmosHepreTukay, «JIEKTPUUICCKUE CTAHIIMNY, «DHEpPreTuk», «Ilpo-
MBIIJICHHAS SHEPTETUKA» U JIP.

B) MeToanueckas ureparypa:

1. CoxonoBa M.C., Jlememiko M.A. Benenue B Kypc ruIpora3oiMHaMUKu. — MarHu-
toropck: M3a-Bo Maraurtoropck. roc. Texs. yu-ta um. .. Hocosa, 2017. — 10 c.

2. Tuxonor A.B., CokonoBa M.C. M3y4eHue cBOWCTB CBOOOAHBIX (HEOrPAHUYCHHBIX)
TypOyJIeHTHBIX cTpyil. — Marautoropck: M3a-Bo Marauroropck. roc. TexH. yH-Ta uM. .M.
Hocoga, 2017. - 10 c.

3. TuxonoB A.B., CokonoBa M.C. HccrnenoBanue 3aKOHOMEPHOCTEH CTPYWHOTO HpH-
6opa. — Maruutoropck: M3a-Bo Maruutoropck. roc. TexH. yH-ta uM. .. Hocosa, 2017. —
10 c.

4. TuxonoB A.B., CokxonoBa M.C. Ilpaktuueckoe npumMeHeHHe ypaBHeHHs] bepHyu.
— Marauroropck: M3a1-Bo Marauroropck. roc. TexH. ya-ta uM. .M. Hocoga, 2017. — 10 c.

5. KabnykoBa M.C., CemenoBa T.II. OcHOBHbIE CBOWCTBa XHJIKOCTeH. — Maruuro-
ropck: U3n-Bo Marautoropck. roc. Texs. yu-ta um. [.11. Hocosa, 2017. -9 c.

6. Cokonoa M.C. [lotepu mo 1iMHE BSI3KOM >KUAKOCTH. — MarHuroropck: M3a-Bo
MarnuToropck. roc. Texs. yu-ta um. .. Hocosa, 2017. — 9 c.

7. CokonoBa M.C. MecTHble MOTepH BSI3KOM XKHIKOCTH. — Maruutoropck: M3a-Bo
MarnuToropck. roc. Texs. yH-ta um. .M. Hocosa, 2017. — 10 c.

8. TuxonoB A.B., CokonoBa M.C. HccrnenoBanue nojeil mbe30MeTPUIECKUX JaBICHUN
IIPU CTPYMHOM M KAaHAJIBHOM TEYEHUsX raza. — Marauroropck: M3n-s0 MarauToropcek. roc.
TexH. yH-Ta uM. I'.1. Hocoga, 2017. — 10 c.

9. Cemenona T.II., Xapuenko O.A. M3mepeHue pacxoja KHIKOCTH U Ta3a. — Marauro-
ropck: M3n-Bo Marautoropck. roc. Texs. yH-ta um. ['.11. Hocosa, 2014 — 12 c.

10. Cemenosa T.I1., Xapuenko O.A. M3mepeHue naBieHUs KHUIKOCTH W Ta3a. — Mar-
HUTOropck: M3n-so Maruuroropck. roc. Texs. yH-ta uMm. I'.1. Hocosa, 2014 — 10 c.
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r) IIporpammuoe obecrieyenue 1 MHTEpHeT-pecypcesbl:

Haumenosanue 110 Ne noroBopa CpoK JeiiCcTBUS JINIICH3UH

CranyapTHble

Microsoft Windows 7 J1-1227 o1 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 beccporiio

7Zip Crobozro 6eccpouHo

pacnpocTpaHsIieMoe

FAR Manager CB00OIHO pacpocTpaHsieMoe | OecCpoUHO
JonomauTenbpHbIC
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9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHrue JUCHHUILIMHBI (MO1YJIs1)

MaTepI/IaJILHO'TeXHI/I‘leCKOC obecreueHue JUCHUIIIIMHBI BKIIIOYACT!:

Tun u Ha3BaHME ayAUTOPUU OcHaleHue ayuTopun

VY4eOHble ayIUTOPHH IS IPOBE-
JEHUS 3aHATHH JIEKIMOHHOTO TH-
na

MynbTUMeauiiHbBIE CPEACTBA XpaHEeHNUs, Tepeladun U
npeJcTaBiIeHNus HHPOPMALIUH.

Y4yeOHast ayTuTopus AJis IpoBe-
neHus 1abopaTOpHBIX PaboT:
naboparopusi THAPOTA30AMHAMH-
KN

['unpaBnuyeckuil CTEH O W3YYEHHIO OCHOB THApPOTa-
30[JMHAMHKH; KOMIUICKC J1a00paTOPHBIX CTEHIIOB IS
M3YYEHUS TPOIIECCOB MEXaHUKH Ta30B; JIa0OpaTOPHBIHA
CTEH]] TI0 M3YYEHUIO TpoIiecca TermIooOMeHa B peKyre-
paTtope; MyJlIbTHMEIuiHOEe 000pynoBaHHe (KOMIBIOTED,
MIPOEKTOP, DKpaH), BEHTWISATOP C DJIEKTPOJBHTaTEIIEM;
KOHJIUITMOHEP; KOMIIPECCOP.

VY4eOHble ayIUuTOpUN AJis IPOBE-
JIEHUS IPAKTUYECKUX 3aHATHH,
IPYNIOBBIX U UHAUBUIYaAJIbHBIX
KOHCYJIbTaINi, TEKYIETro KOH-
TPOJISL U IPOMEXKYTOUYHOM arTe-
CTalluU

Jlocka, men.

VY4eOHbIe ayIUTOPUH IS CaMO-
CTOATENbHOU pabOThl 00yUaro-
muXCcAa

[TepconanbHbie KOMIBIOTEPHI ¢ TakeToM MS Office,
BBIX0I0M B MIHTEpHET U ¢ JJOCTYIIOM B JJICKTPOHHYIO
UH(OPMAIIMOHHO-00pa30BaTENHHYIO CPEAY YHUBEPCUTE-
Ta.

[Tomerienue U1t XpaHEHUS U
MPOPUIAKTHIECKOTO 0OCITYKH-
BaHUs Y4eOHOT0 000PYAOBaHUS

Crennaxu, cef(pl 11 XpaHeHUs1 y4eOHOro 000pya0Ba-
Hus. UHCTpyMEHTHI 11l peMoHTa 1abopaTopHOTO 000-
PYAOBaHMUSI.
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