MUHUCTEPCTBO HAYKU 1 BEICIIIETO OBPA3OBAHUS
POCCUMCKOM ®EIEPALIN

DezeparnbHOe TOCY TAPCTBEHHOE GIOPKETHOE 06PasoBaTEIbHOE y4pexaeHue
BBICILET0 00pa3oBaHus
«MarauTOropCKuit rocy IapCTBeHHbII TeXHIIeCKUit yuuBepeureT uM. [.M. Hocosa»

VYTBEPXIIAIO

d ~» Hupexrop UDuAC
%wv " B.P. Xpammmu
03.03.2021 r.

PABOYAS ITPOT'PAMMA JTUCIUILINHBL (MONY.JIST)

T'H/IPOIrA30JHHAMHKA

Hanpapnenne moarotoBKy (ClENUANbHOCTS)
20.03.01 Texunochepras 6e30MaCHOCTE

Hanpasnenrocts (poduis/crienuanm3ams) mporpaMmbL

Texnochepras 6e3o0macHOCTh

YposeHs BrICIIETo 06pa3oBaHus - GakanaBpuar

Dopma 06ygenns
3a04Hast

HUncruryr/ gakymsrer  MHCTHTYT 9HEPreTHKH U ABTOMATH3HPOBAHHBIX CHCTEM
Kadenpa TennoTexHUYECKUX M SHEPTETHYECKIX CHCTEM

Kypc 3

Mar=uToropek
2021 ron



Pa6ouas mporpamma cocrapnera Ha ocgope ®I'OC BO - GakaaBpuar 0 HalpaBIEHAIO
mogrotoekr  20.03.01 Texmocdepras OesomacHocTh (mpuka3 MmuHOOpHAaykM Poccuu OT
25.05.2020 1. Ne 680)

PaGouas TporpamMMa paccMOTpeHa M OnoOpeHa Ha  3acelaHud  Kadenpbl
TemToTeXHIYECKHUX M SHEPIeTHISCKIX CHCTEM

11.02.2021, potokon Ne 6 W
3as. xadenpoit E.T". HemmopeHnko

e
Pa6ouas mporpamma 0J00peHa METOIUYECKOH KOMI/ICCI/ICI‘/’I%HAC
03.03.2021 r. npoToxon Ne 5
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3am. HauaneHEKa [[DCT ITAO "MMK", K;}};&/rem./ﬁﬁyx
= B.H. MuxaitoBcKui

=

¢



MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop NOuUAC
B.P. Xpamiun

03.03.2021 r.

PABOYASA TPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

I'"H/[POI'A30/JHHAMHUKA

Hanpasnenue noaroToBku (CreuuagbHOCTD)
20.03.01 TexnocdepHast 6€3011aCHOCTh

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
TexHocdepnas 6e301acHOCTD

VYpoBeHs BriciIero o0pa3oBaHus - 0akajiaBpuat

®opma oOyueHus
3a04Has

WNuctutyt/ pakynprer MHCTUTYT Y)HEPTreTUKH U aBTOMATU3WPOBAHHBIX CUCTEM
Kadenpa TennmoTeXxHNnYeCKuX U IHEPTETUIECKUX CUCTEM

Kypc 3

Maruuroropck
2021 rox



Pabouas nmporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBJIeHHIO
noarotoBku 20.03.01 Texnochepnas Oe3omacHocTs (mpuka3 MwunoOpHayku Poccum ot
25.05.2020 r. Ne 680)

PabGouass mporpamMmma paccMOTpeHa ©  OJ0OpeHa Ha 3acedaHuu  Kadeapbl
TeroTeXHNIECKUX U SHEPTETHUCCKUX CHCTEM
11.02.2021, nmpotoxomn Ne 6
3aB. xadenpoit E.I'. Hemmopenko

PaGouas mporpamma ogobpena metoauueckoi komuccueid MOuAC
03.03.2021 r. mpotokoia Ne 5
IIpencenarens B.P. Xpamuiun

CormacoBaHo:
3aB. kadeapoii [IpoMbITIEHHON 3KOJIOTHH U 0€301TaCHOCTH JKU3HEACATEIIHHOCTH

A TO. [lepsaTunckuit

PaGoyvas mporpamMma cocraBiieHa:

CcT. mpenoaaBarens kapeapsl TudC, M.C. CokonoBa
Penensenrt:
3aMm. Ha4yaJIbHUKA oCT ITAO "MMK", KaHJI. TEXH. HayK

B.H. MuxannoBckuii




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kadeapbl TerIoTeXHHUECKUX M SHEPTETHIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmu3anuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecmotpeHa, odcyxaeHa u ogodpeHa st peanuszanuu B 2026 - 2027
yu4eOHOM oy Ha 3aceaHuu Kapeapbl TerIoTeXHHUECKUX B SHEPTETHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

HenssMu ocBoeHMsI JUCHUIUIMHBI «[ HApOTa30IMHAMHUKA» SBISIIOTCS pa3BUTHE Y
OoOydJarmuxcsi JMYHOCTHBIX KadecTB, a Takxke (opmupoBaHue mpoQecCHOHATBHBIX
KOMITETCHIIMK B COOTBETCTBUU ¢ TpeboBanusmMu OI'OC BO mo HampaBieHHIO MOIATOTOBKH
20.03.01 «TexnochepHas 6€30MaCHOCTHY.

3amaun JUCHUILIMHBI — YCBOCHHE OOYYaIOIMMHCS OCHOBHBIX Pa3/esiOB JMCIUILUIMHBI,
MIPOCKTUPOBAHUE, KOHCTPYUPOBAHUE U IKCIUTyaTallMsi TEXHUYECKUX CPEJCTB, CBSI3aHHBIX C
JIBIDKCHUEM JKUIKOCTEH M Ta30B IO TPYyOONMpoOBOAaM W KaHaJlaM JHEPreTHYECKOTO |
TEIUIOTEXHUYECKOTO 000PYIOBAHHUS.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucnummuaa ['maporazoguHaMuKa BXOIUT B YacTh Y4eOHOro IIaHa (OPMUPYEMYIO
y4acTHHKaMH 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTEILHOM MTPOTrPaMMBI.

Jnst  w3ydeHus  IUCHMIUIMHBI ~ HEOOXOoAuMbl  3HaHUS  (YMEHHWs,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pe3yJIbTaTe U3yUCHHUS JUCITUTUIHH/ TPAKTHK:

Maremartuka

dusuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUSI JUCIUILITNH/TIPAKTHK:

DKOJIOTHSI TPOMBIIIICHHBIX PETMOHOB

DKOJIOTHYECKHUE MPOOIIEMBI TPOMBIIIIICHHBIX 30H

Tennodusuka

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yaibTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynbraTe ocBoeHMS AUCHUILUIMHBI (MOayisi) «[ uaporazouHaMuKa» OO0ydarOIIHiics
JOJIKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETECHIHSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

VYK-1 CniocobeH oCyIecTBIsATh HOUCK, KPUTHUECKUI aHAJIN3 U CUHTE3 HHPOPMAallUU, TPUMEHATh
CUCTEMHBIH MOAXO0/1 JIJIsl peIlIEHHUs] IOCTaBJICHHbIX 3aa4

YK-1.1 AHanusupyer 3a1auy, BblIeNss ee 0a30Bble COCTABISAIONINE, pACCMATPUBAET
U IpeajgaraeT BO3MOXKHBIE BapHUaHThl PEIICHMs IIOCTaBICHHOM 3aJayd,
OLICHUBAas UX TOCTOMHCTBA U HEJOCTATKU

YK-1.2 Ompenenser, MHTEPIPETUPYET U paHKUPYyeT HH(POpMaIUio, TpeOyeMyro st
pelIeHrs MOCTABIEHHOW 3aJauM; OCYIIECTBISET MOUCK HMH(OpPMAIUU TIO
Pa3JIMYHBIM THIIAM 3aIPOCOB

YK-1.3 I[Ipu  oOpabGorke wuHpopManuu oTiauM4aeT (akTbl OT  MHEHHUH,
MHTEpHpeTalui, OlleHOK, (OPMUPYET COOCTBEHHBbIE MHEHHS U CYXKACHUS,
apryMEHTHUPYET CBOU BBIBOJbI U TOUKY 3PEHUSI

[1K-3 CnocoOeH omnpenensaTs HOpMaTUBHBIE YPOBHU JIOIYCTUMBIX HETaTUBHBIX BO3CHCTBUI Ha
YyelloBeKa M OKPYXKAIOIIYI cpeay; MPOBOJIUTh H3MEpPEHHUs YpOBHEH omacHOCTell B cpere
oOuTaHus, 00pabaThiBaTh MOJYYEHHBIE pPE3YyNbTaThl, COCTABIATH IPOTHO3BI BO3MOXKHOTO
pa3BUTHS CHUTYallMH; aHAJIU3UPOBATh MEXAaHM3Mbl BO3JCHCTBUS OMACHOCTEM Ha YeloBeKa,
OTIpeNIeNIATh XapaKTep B3auMOJICHCTBUS OpraHU3Ma YeJIOBEKa C OMACHOCTSIMU CpPe/ibl OOMTaHUS C
YY4ETOM CHEeIU(PUKA MEXaHM3Ma TOKCHYECKOIrO JIEHCTBUS BPEIHBIX BEILIECTB, YHEPTETUUYECKOTO
BO3/ICUCTBUS M KOMOWHUPOBAHHOTO JCUCTBUS BPEIHBIX (DAKTOPOB; OMNPEAEIATH OIAcCHbIE,
YPE3BBIYANHO OMACHBIE 30HbL. 30HBI IDUEMIEMOrO DHUCKA

[K-3.1 OcyiecTBisieT MOHUTOPUHT (PYHKLIMOHHUPOBAHUSI CHUCTEM OOecreueHus: u
YIOPABJICHUS  OXPAaHOM  OKpYXaloled  cpeasl, OXpaHOM  Tpyaa,
0€301aCHOCTBIO B UPE3BbIYANHBIX CUTYALUIX




I1K-3.2

[lpoBoguT  mIaHWpOBaHWE W JOKYMEHTAIBHOE  CONPOBOXKICHUE
NESITEeIbHOCTH IO  COONIOJCHHUI0O WM  JIOCTWXKECHHIO  TpeOOBaHUM
HOPMAaTHBHBIX aKTOB B c(epe OXpaHbl OKPYXKAIOLIEeH Cpebl, OXpaHbl TPYAA,
0€30I1aCHOCTH B YPE3BbIUANHBIX CHUTYALIUIX

[1K-3.3

CnocobeH oCylIeCTBISTh KOHTPOJIb COACPKAHUS B UCIPABHOM COCTOSHUU
CUCTEM U CPEJICTB 3allUThl OKPYXAIOMICH Cpelibl, pabounx MecT, CHCTEM U
CPEICTB 3alIUTHI IPH Ype3BbIUaiiHbIX cuTyanusax. CrocoOeH ocylecTBIsITh
KOHTPOJIb BBINIOJIHEHHUS] 3allJIAHUPOBAHHBIX MEPOINPHUATUNA IO OXpaHe
OKpYy)Xarollled cpeapl, OXpaHe TpyAa, OOecHedyeHHI0 Oe30MacHOCTH B
YPE3BBIYANHBIX CUTYAIIUAX HAa OOBEKTE

[IK-4 CnocobeH OpHEHTHPOBATHCSI B OCHOBHBIX MpoOiemMax TexHoc]epHoil 0e30MmacHOCTH;
NPUHUMATh y4acTHE B HAy4HO-HCCIICAOBATEILCKUX Pa3pabOTKax MO MPOGUI0 MOATOTOBKH:

CUCTCMATU3UPOBATH

UHPOPMALIMIO 10 TEME HCCICAOBAaHWM, MpPUHUMATh YydyacTHE B

OKCIICPUMCEHTAX, O6pa6aTBIBaTB IMOJIYYCHHBIC OJAaHHBIC, pCHIaTh 3aJadu HpO(l)eCCHOHaHBHOfI
ACATCIIBHOCTH B COCTABC HAYUYHO-HCCICAOBATCIILCKOIO KOJUICKTHBA, HUCIIOJb30BATH 3aKOHLI U
METOAbl MATEMATHUKHU, CCTCCTBCHHBIX, 'YMAHUTAPHBIX WM 3KOHOMHYCCKUX HAYK IIPU PCHICHUU
HpO(i)GCCI/IOHaJH)HI)IX 3aga4, HOPUMCHATbL Ha IPAKTHUKC HABbBIKU IIPOBCACHHUA W OIMCAHUA
KCCIICIOBAHUM. B TOM YHCJIE DKCIIEDUMEHTATBHBIX

[1K-4.1

B cocraBe Hay4yHO-UCCIIEI0BATENBCKOTO KOJUIEKTUBA IPUHUMAET yYaCTUE B
pa3paboTKe M 3KOJIOr0-d3KOHOMHUYECKOM OOOCHOBAHMM IJIAHOB BHEIPEHUS
HOBOM MPUPOJOOXPAHHOM TEXHUKM M TEXHOJOTUH, SKOHOMHUYECKOM
pEryJIMPOBaHUY TPUPOTOOXPAHHOMN IEITETBHOCTH OpraHu3aluu

[1K-4.2

B coctaBe HaydHO-HCCIEA0BATEIBCKOTO KOJUIEKTHBA PUHUMAET Y4acTHUE B
pa3paboTke MEpONPUSATHI MO CHIKEHUIO TMOXAPHBIX M JAPYTHUX PUCKOB
YpEe3BRIYAMHBIX CUTYAITHHI

[1K-4.3

B cocraBe HaydHO-UCCIIEI0BATENHCKOTO KOJUIEKTUBA MPUHUMAET y4acTHE B
OLICHKE pe3yNbTaTUBHOCTH W J(PPEKTUBHOCTH CHUCTEMBI YIPABICHUS
OXpaHoM Tpyaa




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,7 akaJl. 4acoB;

— caMocTosiTeNnbHas pabora — 95,4 aka. 4yacos;

— B (hopme npakTraeckoit moarotroBku — 0 aka. yac;
— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
CDopMa aTTeCTalluU - 3a4YCT
AynutopHas S s
KOHTaKTHas paboTa 3= ®dopma TexyIero
p g o
Pa3nen/ Tema 2 (B axan. wacax) g E(‘ Bax KOHTPOJIA Kon
> & © | caMOCTOATENBHOM | ycIeBaEMOCTH U
JIACIIATIIAHEL & [ . | KoMIeTeHIuu
g £ paboThI IPOMEKYTOUHON
na0. mpakT. | S & arTecTa
Jlek. = 1107071
3aH. 3aH. O &
1. OcHOBHBIE  IOJIOXKCHMS
CTATHKH THAPOTa30IMHAMUKHI
IIpopaboTka Hammuue
1.1 BBoxuble CBeIcHHA. pop
OcroBibie  (usuucckie JIEKIIMOHHOTO KOHCIICKTOB VK-1.1,
cBOlicTBA  SKIIKOCTeH I 0,45 0,45/0,451| 10 MaTepuara, JIEKIIMI; cmada I1K-3.1,
308 A pelleHue 3a1a4. MIPaKTUYECKUX IK-4.1
[Ipunoxenue 1. 3amad.
IIpopaboTka Hannuune
1.2 OOmmue 3aKOHBI U JICKITHOHHOT'O KOHCIIEKTOB VK-1.1
YpaBHCHHUS craruku| 3 | 0,35 0,35/0,351| 10 MaTepuara, JIEKIIMI; crada YK-l' 2’
JKUAKOCTEN ¥ ra30B pelieHue 3amad. MPAKTHIECKUX '
[punoxenwue 1. 3a/1a4.
IIpopaboTka Hanuuue
13 AGCOMOTHEL " JIEKIITMOHHOTO KOHCIICKTOB VK-1.1,
olTHocyITeanbn?I KO 0,25 0,25 5 MaTepuara, JIEKIIMI; crada VK-1.2,
pelieHye 3aaau. MPaKTHUECKUX VK-1.3
[punoxenwue 1. 3a/1a4.
Hroro no pazaeny 1,05 1,05/0,811 | 25
2. OCHOBHBIE  TIOJIOKCHHS
KMHEMATHKHA
21 O6mme  moHATHA IIpopaboTka Hanuuue
' N JIEKIUOHHOTO KOHCIIEKTOB
KHHEMATUKU JKUIKOCTEH U . I1K-3.2,
0,35 0,35 10 MaTepuara, JIEKIIMI; crada
ra3zoB. MeToJibl OINUCaHUS I1K-3.3
A pelieHue 3a1a4. MPAKTHIECKUX
3 [Tpunoxenwue 1. 3a1ad.
2.2 Crpyitnas ITpopabotka Hanuune
THIpaBIMYECKass MOJIENb JIEKIHOHHOTO KOHCIIEKTOB VK-1.1,
IOTOKA. VYpasHenue 0,25 0,25/0,251| 5 Marepuana, JIEKIIMI; crada I1K-4.2,
CIUIOIIHOCTH peleHue 3a1a4. MIPAKTUYECKUX IK-4.3
HEPa3PHIBHOCTHU [punoxenue 1 3a1ad.
pasp p
Hroro no pazneny 0,6 0,6/0,2511 | 15
3. OcHOBHBIE  IOJIOXKCHUS
JIIMHAMUKH B
31 O6mme s3aKoHs IIpopaboTka Hanuuue
) ABHOHIS AHAMIKH JIEKIIMOHHOT'O KOHCIIEKTOB
Zg/l <OCTeH HZ[ 308 3|05 0,5/025U | 7 MaTepuana, JISKIIMI; caada I1K-3.2
v :BHeHI/Ie TS ’ pelieHue 3a/1a4. MPAKTUIECKUX
P PHY IMpunoxenue 1. 3a/ad.




IIpopaboTka Haman
3.2 [MomoGue popabo ©
JICKIIMOHHOTO KOHCIIEKTOB
THIIPOMEXaHUIECKUX . .. [K-3.2,
0,35 0,35 8,4 Marepuana; JIEKIIMI; crada
MIPOIIECCOB. Pexumer IK-3.3
N pelieHue 3a/1a4. MPAaKTUIECKUX
JIBYDKEHHMS JKHIKOCTEH
IMpunoxenwue 1. 3a/a4.
IIpopaboTka Haman
3.3 Comnporusienue npu popabo ©
TOUCHME  KHIKOCTH B JIEKIIHOHHOTI'O KOHCIIEKTOB I1K-4.1,
a . 0,35 0,35 10 Marepuana; JIEKIIMI; caada 11K-4.2,
TpyOax. Jluneiinble
peleHue 3a/1a4. MPAaKTUIECKUX I1K-4.3
MOTEePH
IMpunoxenwue 1. 3a/a4.
IIpopaboTka Hannune
3.4 MecTHble JIEKIHOHHOTO KOHCIIEKTOB
N IIK-3.1,
COTIPOTHBIICHHUSI. 0,35 0,35 10 MaTepuana, JIEKIIMH; caya K-3.2
Kasuranus pelieHue 3a/1a4. MPAKTUIECKUX '
IMpunoxenwue 1. 3a/a4.
IIpopaboTka Hannune
3.5 Pacuernl IBMKEHMS JIEKIUOHHOTO KOHCIIEKTOB
N VK-1.1,
JKUJIKOCTHU U Ta3a B Tpybax 0,45 0,45/0,151| 10 MaTepuara, JIEKIIMI; cmada VK-1.2
U KaHajax pelieHue 3amad. MPAKTHIECKUX )
[Ipunoxenue 1. 3amad.
Wroro no pasneny 2 2/0,41 | 45,4
4, VcreyeHme KHUIKOCTEH U
ra3soB M3 COIIEJ M HACAIOK
4.1 NctedyeHue XUAKOCTU ITpopaboTka Hannune
yepe3 OTBEpCTUE. Bujsl JIEKIIUOHHOI'O KOHCIIEKTOB VK-1.1,
HacaJoK i ux 0,35 0,35/0,151| 10 MarepHaia; JISKIIMi; caada VK-1.2,
MPUMEHEHHE. pelieHue 3a/1a4. MPAKTUIECKUX [K-4.1
T'unpasauyeckuii ynap ITpunoxenue 1. 3ajad.
HWroro no pazneny 0,35 0,35/0,151| 10
Hroro 3a cemectp 4 4/1,61 | 95,4 3a4ET
Hroro no aucnumninuae 4 4/1,61 | 95,4 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns penieHus: NpegyCMOTPEHHBIX BUAOB y4yeOHOM pa®OThI MpU M3YyYEHUU AMCLUIUINHBI
«uoporasoguHaMuka» B KauecTBE 0Opa30BATENbHBIX TEXHOJOTWH HCIONB3YIOTCA Kak
TpaZULIHOHHBIE, TAK U MOJYJIbHO-KOMIIETEHTHOCTHBIE TEXHOJIOTHH.

LenssMu 06pa3oBaTeNbHBIX U HHOOPMAITMOHHBIX TEXHOJIOTHIA SIBJISTIOTCS:

* aKTUBU3UPOBAHNE MBIIUIEHUS 00y4aroIIuXCs;

* popMHpOBaHUE HHTEPECA K U3YIaEMOMY MaTepHay;

* pa3BUTHE UHTEJUIEKTA ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yUaroIuXCsl.

JIeKIMOHHBIN MaTepuall 3aKpeIuIIeTCs] Ha NPAKTUYECKUX 3aHATHUAX. JUId pa3BUTHA U
COBEpPILEHCTBOBAHUSI KOMMYHUKATUBHBIX CIIOCOOHOCTEH CTYIEHTOB NPAaKTUYECKUE 3aHATHS
OpPraHu3yIOTCA B BHJE JAWCKYCCHH, aHalu3a pealbHbIX MPOOJEMHBIX CHUTyalluil W
MEXIUCUUIUIMHAPHBIX CBS3eH W3 pPA3IMYHBIX oOOJacTel B KOHTEKCTE pellaeMoil 3aaayi.
[lepenaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHUM W (OPMHUPOBAHUE IMPEICTABICHHNA MO KYpCY
IPOUCXOIUT C NPUMEHEHUEM MYJIbTUMEAMHHOro obopyaoBaHus. Ha 3aHATHUAX BHEAPSIOTCS
Takue WH(POPMALMOHHBIE TEXHOJOTWH, KaK HCIIOJIb30BAaHHME J3JCKTPOHHBIX W3JaHUN (UTEHHE
JEeKIHMA C HMCIIOJIb30BAaHUEM Clal-Npe3eHTalui, 3JEeKTPOHHOTO Kypca JIEKIMH, rpaduuecKux
00BEKTOB, BHUACO- ayauo- MarepuaioB (uepe3 HMatepHer). CamocrostenbHas pabota
CTUMYJIUDYET CTYJEHTOB K CaMOCTOSTEIbHOM MpopaboTKe TeM B IIpolecce HalUCaHMs
pedeparoB, MOATOTOBKM K JTUCKYCCHUSIM, K KOHTPOJIbHBIM paboTaM M TECTHUPOBAHHUIO. OTallbl
IIO3HABATEJIBHON JEATEIIBHOCTH CTYJEHTOB IPEAIOJAraloT IOCIEA0BaTENIbHO IIOCTAaHOBKY
MHTEPECYIOIIEH UX MPOOJEMBbl, BBIIBUKEHUE T'MIIOTE3 IPU €€ PEILCHUU, BBIPAKEHUE PELICHUs
TUIIOTE3bl HAYYHBIM S3BIKOM, 4 TAKXKE peau3alys NpoIyKTa B BUE IMyOJIUYHOrO BBICTYIUICHUS,
JOKJIaga wiu npe3eHTtauuu. KoppekTHpoBKM 00pa3oBaTeNbHOTO Ipoliecca MPOXOAST C
UCIOJIb30BAaHUEM OOpaTHOM CBA3M MEXIy IpenojaBareleM U OOydaroUMMHUCA Ha
KOHCYJIBTALUAX, & TAKXKE IIPU TEKYLIEM U IIPOMEKYTOUYHOM KOHTPOJIE.

6 YueOHO-MeTOAMYecKOe o0ecriedeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxeHuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHUHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Aranuros, E.b. I'maporasoannamuka: yueoHoe mocodue [1s By3oB] / E.b. Aramuros,
M.C. CoxkomoBa. — Marautoropck: MI'TY mm. I'. 1. Hocosa, 2019. 1 CD-ROM. ISBN
978-5-9967-1510-7. 3arun. ¢ Tutyn. skpana. URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3939.pdf&show=dcatalogues
/1/1530514/3939.pdf&view=true

2. Kapmos, K.A. Tlpuknagnas rugporasoguHaMmuka: yaeoHoe mocooue / K.A. Kapmos,
P.O. OmnexnoBuu. — Cankr-IlerepOypr: Jlanp, 2018. — 100 c. Pexum poctyma URL:
https://e.lanbook.com/book/107938

0) lomostHuTeIBLHASI TUTEPaTypa:

1. CemenoBa, T.II. I'maporaszogunamuka: xoHcmekt nekuuit / T.I1. Cemenoma, FO.U.
TaprakoBckuii. — Marauroropck: MI'TY, 2011. — 1 snektpon. onT. muck (CD-ROM). Pexum
noctyna URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1011.pdf&show=dcatalogues
/1/1119223/1011.pdf&view=true

2. CokoinoBa, M.C. Mexanuka skuakoctd u ra3os: npaktukym / M.C. CokoioBa, A.B.
Tuxonos, M.A. Jlememiko. — Marautoropck: MI'TY, 2017. — 1 35eKTpoH. ONT. AUCK



(CD-ROM). Pexum nocryma URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3404.pdf&show=dcatalogues
/1/1139648/3404.pdf&view=true

3. AranutoB, E.b. Cuctemsl pacnpeneneHrs HCKYCCTBEHHBIX T'a30B HA MPOMBIIIIICHHOM
npeanpusitin: yueoHoe nocobdue / E.b. Aranuros, 10.U1. Taprakosckuii, b.K. Cennukun u ap. —
Marnutoropck: MI'TY, 2012. — 1 snekrpon. onrt. auck (CD-ROM). Peskum noctyna URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1035.pdf&show=dcatalogues
/1/1119333/1035.pdf&view=true

4. KynunoB, A.A. I'maporazoauHamuka: YueOHoe mocobue [DnekTpoHHbIi pecype] /
A.A. Kymunos. [1 M.: UHOPA-M, 2018. 336 c.

http://znanium.com/catalog/product/918073

B) MeToauyeckne yKazaHus:

1. Coxomoa M.C., Jlememko M.A. BBeneHue B Kypc TUAPOTa30JUHAMHUKU. —
Marnutoropck: U3n-so Maruutoropcek. roc. Texs. ya-ta um. I.11. Hocosa, 2017. — 10 c.

2. TuxonoB A.B., Cokonosa M.C. [Ipaktuueckoe npuMeHeHne ypaBHeHUs bepHymu. —
Marnutoropck: U3n-so Maruutoropek. roc. Texs. ya-ta um. I'.1. Hocosa, 2017. — 10 c.

3. Kabnykosa M.C., CemenoBa T.I1. OcHoBHBIE CBOICTBA XHIKOCTEH. — MarHUTOTOPCK:
W31-Bo MaruuToropck. roc. Texs. ya-ta um. I.1. Hocosa, 2017. -9 c.

4. Cokonoa M.C. Ilotepu mo mjiMHE BSI3KOM >KUIKOCTH. — Marauroropck: M3m-Bo
MarnuToropck. roc. Texs. ya-ta um. I .. Hocosa, 2017. -9 c.

5. CokonmoBa M.C. MecTHbIe TMOTEpPH BSI3KOW >KHAKOCTH. — Marnutoropck: M3a-Bo
MarnuToropck. roc. Texs. ya-ta um. I'.1. Hocosa, 2017. — 10 c.

6. CemenoBa T.II., Xapuenko O.A. l3mepeHue pacxola >KHIKOCTHM U rasa. —
MarnuToropck: U3a-so Marautoropek. roc. Texs. ya-ta um. I'.1. Hocosa, 2014 — 12 c.

7. CemenoBa T.II., Xapuenko O.A. M3mepeHue naaBiIeHMs XHIKOCTHM W Tasza. —
Marunurtoronck: M3n-Bo Marauroronck. roc. Texs. vi-ta uMm. I'.1. Hocoa. 2014 — 10 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpamMmmHoe oGecrnieueHue

Haumenoranue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Office 2007 |y 135 1 17.09.2007 GecepoHo
Professional

7Zip CBOOOJHO pacmpocTpaHsieMoe 0OeccpoyuHO

FAR Manager CBOOOIHO pacmpocTpaHsieMoe OeccpoyuHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

MexaynaposaHas pedepaTuBHasi U MOJTHOTEKCTOBAS
cpaBoyHas ©0asa JaHHBIX HaydyHbIx  m3ganuii[https://www.nature.com/siteindex
«Springer Naturey
MexnayHnaponHass 0a3za CIpaBOYHBIX H3IAAHUN 10
BCEM oTpacisM 3Hanuii SpringerReference
MexnynaponHas 0a3a Hay4yHbIX MaTepUaloB B
oOnact _ GU3MYECKUX HAYK W MH)XUHUPUHIA
MexnyHapoiHas KOJUIEKIUS HAayYHBIX IPOTOKOJIOB
10 PAa3JIMYHBIM OTpacisM 3HaHui Springer Protocols
MexayHapoHas 6a3a MOJHOTEKCTOBBIX XYPHAJIOB
Springer Journals

http://www.springer.com/references

http://materials.springer.com/

http://www.springerprotocols.com/

http://link.springer.com/




MesxayHapoaHast pebeparuBHas u
HOJIHOTEKCTOBAs _ crpaBoyHas 0a3a  JaHHBIX
MexxyHapoaHast HAayKOMETPHUECKas
pedeparuBHas U MOIHOTEKCTOBas 0a3a maHubIx [http://webofscience.com
Hayanbix n3ganuii « Web of sciencey

VHuBepcuterckas HMH(POPMALMOHHAS CHCTEMA

http://scopus.com

https://uisrussia.msu.ru

POCCHUA

IJICKTPOHHEIE pecypert OubmoTekn MITTY . http://magtu.ru:8085/marcweb?2/Default.asp
I'.1. HocoBa

Poccuiickas  I'ocynapctsennas  OuOmmoTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karayioru

denepaabHOE TOCYIAPCTBEHHOE OFOHKETHOE
yUpeKIEHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
POMBIIUICHHOM COOCTBEHHOCTH
Nudopmanmonnass cucrtema - EnnHoe OKHO
JIOCTYIa K HHGOPMAIIMOHHBIM pecypcam
[Touckosas cuctema Axagemus Google (Google
Scholar)
DnekTpoHHas 0a3a TMEPUOJMYCCKHX H3TaHUN
East View Information Services, OO0 «MBHUC»
HammonansHas
undopmanMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHACKC HAYYHOI'O ITMTHPOBAHMS
9 MaTepHa/IbHO-TEXHHYECKOe oDecredeHne TUCIUTIIHHBI (MOTYJIs)

URL.: http://window.edu.ru/

URL.: https://scholar.google.ru/

https://dlib.eastview.com/

MatepuraiabHO-TeXHUYECKOE 00eCIeYeHNE IUCIUIUIMHBI BKIIOYAET:

VY4eOHble ayJUTOPUN [T IPOBECHUS 3aHATUI JIEKIIMOHHOTO THIA:

- MyJIbTUMEIUHHBIE CPEJICTBA XPAaHEHHUS, IEpeauy U MPEICTaBICHUS HHPOPMAIUH.

Y4eOHble ayauTOpUM JUIsl TPOBENEHUS MPAKTUYECKUX 3aHSITUH, TPYNIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTALM, TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOMN aTTeCTal[|H:

- IOCKa, M€JI, MyJIbTUMEUNHBIN TPOEKTOP, IKPAH.

VY4eOHble ayJUTOPUH IS CAMOCTOSITEIbHON paboThl 00yJarOIUXCS:

- TepcoHanbHble KoMIbioTepbl ¢ maketoMm MS Office, Beixomom B HHTepHeT U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CpEly YHUBEPCUTETA.

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOro
000py10BaHUS:

- CTeJUIaXu, cel bl A1 XpaHeHUs! yueOHOro 000pyA0BaHUS, MHCTPYMEHTHI I pEMOHTA
1a00paTOpPHOT0 000PYIOBAHUS.



ITpunoxxenue 1
6 YueOHO-MeTOAHYECKOe o0ecneYeHne cCaMOCTOATeIbHOI padoThl 00y4al0IUXCs

CamocTrosaTenbHas paboTa CTUMYJIHUPYET CTYIACHTOB K MpopaboTKe TeM B Ipolecce
MOATOTOBKHU K MPAKTUYECKUM 3aHITHSIM U OCYIIECTBIISETCS:

®  BO BpeMs ayJUTOPHBIX MPAKTUYECKUX 3aHATHI;

® [0J KOHTPOJEM IMpemnojaBatesis B (OpMe IUTAHOBBIX KOHCYJIBTAIMHA, TBOPYECKUX
KOHTAaKTOB.

OneHouyHBIE CpEACTBA JJSl TEKYLIEro KOHTPOJS YCIEBAEMOCTH, IPOMEKYTOUYHOM
aTTeCTalliy TI0 UTOTaM YCBOSHUS TUCIUTUINHBI BKIIOYAIOT B CEOs:

®  [epeueHb BOMPOCOB K MPOMEKYTOUHOMY KOHTPOJIIO;

®  TECTOBBIC 3aJJaHUS;

e  [epevyeHb BOIPOCOB JJIS MOJATOTOBKH K 3a4eTy.

6.1. IlepeuyeHb BONPOCOB K MNPOMEKYTOYHOMY KOHTPOJIIO MO JUCHMILINHE
«I'maporazogmHaMuka»

Pa3zgen 1
Tema 1:
Kakue ocHOBHBIE OCTYNAThl THAPOTra30JUHAMUKHN BaM U3BECTHBI?
Yto moHMMAETCS 1O CJIOBaM <CKHAKOCTH» B ['T'J1?
Uto nmoHMMaeTCs Mo/ INIOTHOCTHIO KUJIKOCTEH U ra3oB?
Uto Takoe TeMIiepaTypHOE paclIupEeHUe KUIKOCTEN U Ta30B?
Yrto Takoe 00beMHOE CKATHE KUJIKOCTEH U ra3oB?
Yto moHMMAaETCs 1O/ BA3KOCTHIO KUJIKOCTEH 1 Tra30B?
Kakwue BUIbI BI3KOCTH BaM U3BECTHBI?
Kax u3mensiercst BI3KOCThb XKHUIKOCTEN U Ta30B OT TEMIIEpATyphI?

Tema 2:

Yro noHMMaeTcs Mo MOBEPXHOCTHBIM HATSHKEHUEM JKHJIKOCTH?

B kakux enuHunax nsmepsercs Ko3pPUIMEHT TOBEPXHOCTHOTO HATSKEHUS?

Kakue cuipl JEMCTBYIOT B KUAKOCTAX?

Uto moHnMaeM 1o uaeaqbHON (HEBS3KOM) )KUIKOCTHIO?

Kak n3Mensiercs gaBieHue ®HUJIKOCTH IPU BO3PACTAHUU €€ TITyOHHbI?

[To xakoMy 3aKOHY NPOMCXOJUT W3MEHEHHE [aBJICHUS Ta30B C YBEIMUEHUEM BBICOTHI MpHU
MU30TEPMUYECKOM Iporecce?

Uto noHrMaeM 1oJ1 HOBEPXHOCTHIO YPOBHSI?

B gem 3akimogyaercss pU3NUECKUI CMBICI MTbE30METPUUECKOT0 U T€OMETPHUECKOTO AaBICHUS?
Uto noHMMaETCs MO1 TUAPOCTATUYECKUI HAIOpom?

Tema 3:

UYrto noHnMaeM noj; abCONIOTHBIM U OTHOCUTEIHHBIM TTOKOEM (PaBHOBECUEM ) KUIKUX cpea?

qTO HpeHCTaBHﬂeT CO6OI>1 JIMHUA paBHOFO JABJICHUA HpI/I BpaHleHI/II/I KHUIKOCTHU B COCY}IG
OTHOCHUTEJIBHO CBOEH och?

Kak omnpenieiTh JaBiIeHHUE B )KUIKOCTH IIPH BPAIICHUHN €€ B COCYJIe OTHOCUTEILHO CBOCH ocH?
OT 4ero 3aBHCUT JaBJICHHE Ha IMIOCKUE TTOBEPXHOCTH?

Pasznen 2
Tema 1:
B uem orinune onucaHus ABMXKEHUS KUAKOCTU MeTooM Jlarpanka u Diinepa?
Kakne Monenu 1BUKEHHUS )KUIKOCTH BaM U3BECTHBI?
Uto moHuMaeM 1o JuHuen Toka?
UTo nmoHMMaeM MoJ1 CTPyHKOM ToKa?



Kakoe ocHOBHOE CBOMCTBO JJMHUM TOKA?

Kakoe ocHOBHOE CBOMCTBO TpyOKH TOKa?

UTo 03HaYaeT CTAllMOHAPHBIN PEXXUM JBUKEHUS KUIKOCTH?

YTo noHMMaeM 1MoJ; OJHOMEPHBIM U IBYMEPHBIM JABHKCHUEM UICaIbHOM KUIKOCTH?

Tema 2:

Kak 3anuceiBaeTcst ypaBHEHUE CILUTOMHOCTH B quddepeHInansHoi Gopme?
Yro moHUMAaETCs 101 00bEMHBIM M MACCOBBIM PAcX0JIOM KHIKOCTH?

Kak 3anucarh ypaBHEHHE pacxo/ia B UHKCHEPHOU TPAKTOBKE?

Pa3nen 3
Tema 1:
Kak 3anucars quddepeHnnanbHoe ypaBHEHHE ABHKESHUS KUAKOCTH?
Kakue ocHOBHBIE cocTaBidtoIMe ypaBHeHUs1 bepHynu?
®u3NUeCKuil CMBICI COCTABISIOMUX ypaBHeHust bepHymin?
Yto noHMMaeTcs o reOMETPUUECKOW TPaKTOBKOW ypaBHeHuUs bepuymin?
B kakux ¢opmax MOKHO 3anucaTh ypaBHeHHE beprymimn?

Tema 2:

Uto noHuMaeTcs Moj] Teopue mogooust THAPOANHAMUYECKUX MTPOLECCOB?
HazoBure aBe TeopeMbl nogo0usl.

Kakue ocHOBHBIE KpUTEpUU (YUCIIa) TOJ00US BaM U3BECTHBI?

KakoB ¢usnueckuii cmpicn kpurepues Re, Fr, Eu?

Kpurepuansusie ypaBaenus B I'T' /] u ux npumenenue

Kakue BubI IBUKEHUS KUIKOCTH U3BECTHBI?

KakoB ¢usnueckuii cMbIc uyncia nmogoous Pelinonbaca?

Uto nmoHuMaeTcs o KpUTUUECKUM unciiom PeitHonbaca?

KakoBo 3HaueHue kputepus PeliHonbaca Il pa3iM4YHBIX PEKUMOB JBUKEHUS KUIKOCTH B
KpYyTJION IUJIMHIpUYECKOH TpyOe?

Tema 3:

Kak omnpenenuts kKo3(pPUIMEHT THAPABINYECKOTO CONPOTUBICHUS B PA3IUYHBIX 00JACTIX
JBYDKYILETOCS TTOTOKA )KUIKOCTH?

OT KaKux nmapaMeTpoB 3aBUCST MTOTEPU HA TPEHHE MPU JBUXKEHUH JKUAKOCTH 110 TPyOOIIpoBOiaM
U KaHanam?

[Touemy ruspaBIUUecKue MOTEPU HA TPEHUE MTPH TYPOYIEHTHOM peXXHUME JBIXKEHUS 00JIbllIe, 4eM
IpU JJTaMUHApHOM pexume?

Kakue smnupudeckre ¢GopMynbl U3BECTHBI, JUIsI HAXOXKICHU K03 ULlMeHTa ruipaBIndeckoro
TpeHus?

Yro nmoHuMaeTcs noJ aOCOIIOTHON U OTHOCUTENIFHON IIEPOXOBATOCTHIO CTEHOK TPYOOIpOBOAOB?

Tema 4:

Ha3oBute npocreinime MeCTHbIE COTPOTHUBIICHHUS.

Kak 3amuceiBaercs oOmas ¢opmyna [uid OINpeleNleHus IMOoTeph Hamopa Ha MECTHBIE
CONIPOTUBIICHUS?

OOBsicHUTE NMPUYMHY BO3HUKHOBEHMS MOTEpPh HANoOpa MpU BHE3AIMHOM PACIIMPEHUH U CXKATUU
MOTOKA HUJAKOCTU CTEHKaMH TPyOOIpOBOJIOB U KaHAJIOB.

YeM oTIMYarOTCs MOTEPU HANIOPA MPU PE3KOM M IIJITaBHOM [TOBOPOTE MOTOKA XKUAKOCTH?

OT 4ero 3aBUCHUT BEJIIMYMHA NOTEPh HANOpa MPU NPOXOKIECHUU IMOTOKOM JKHUJKOCTH 3allOpHOU
apMarypsbl?

Tema 5:
B ueMm oTiMume ABMKEHUS BSI3KOM KUIKOCTH OT JIBMKEHHUS rasa 1o TpyOOoIpoBoAaM M KaHajgam?



HpI/I ABWIKCHUHU JKHUJIKOCTU HJIM Tra3a COIPOTUBIICHUC Ha TPCHHUC MaKCHUMAJIBHO, OG"bSICHI/ITe
novyemy?
B kakux cinyyasx BOZHHKAIOT FEOMETPUUYECKHE MTOTEPU?

Pasznea 4
Tema 1:
Uro nonumaercst moj kodpduuueHToM cxarus ctpyn? Kakme 0COOCHHOCTH CKATOTO CEUCHHS
CTPYH U3BECTHBI?
Uro nonnmaetcs mox ko3dduuumeHt ckopoctu u pacxoaa?
Kak paccunraTh pacxos »KHIKOCTH, UCTEKAIOIIEH Yepe3 Hacaao0K?
Kakue BuibI HacaIoK BaM U3BECTHBI, B UEM UX pa3Inyue

6.2. TecToBbI€ 3alaHud 10 pa3geiaM TUCHUIIINHBI ((FI/I}IPOFEIZ}O}II/IH&MI/IKZI»

Pazgen 1

1.1. Yro Takoe ruaporazoguHaMuKa’?

a) HayKa O JBMKCHHH JKUIKOCTEH U T'a30B;

0) HayKa O paBHOBECUU KHJIKOCTEH;

B) HayKa O B3aUMOJICHCTBUU Ta30BBIX IIOTOKOB;

') HayKa O paBHOBECUU U JABW)KCHUHU KUAKOCTEH U B3aMMOJICICTBHE C TeJIaMH, HAXOAALIUMUCS B
HUX.

1.2. Ha xakux nocrynaTtax 6azupyercsi ruporasoguHammka’?

a) CIUIOIIHOCTH;

0) OTHOPOAHOCTH U CILJIOIIHOCTH;

B) HEPA3phIBHOCTH;

T') CIUIOLITHOCTU ¥ HEPa3PBIBHOCTH.

1.3. Yto moHUMAETCS MO TEPMHHOM <OKHUIKOCTH)»?

a) ra3000pa3HbIC BEIIECTBA;

0) KamneabHBIC KUIKOCTH;

B) KarelbHbIE ¥ Ta3000pa3HbIe BEIIECTBA;

T) usnveckue BemecTBa, ClioCOOHBIE TEYb.

1.4. Kakas u3 3TUX KUJIKOCTEH He SBJISETCS KarnelbHOM?

a) PTyTh;

0) KepocCHH,;

B) HE(TH;

T') METaH.

1.5 Kakas u3 3TuX KUJIKOCTEN HE SBIAETCS ra3000pa3HO?

a) BO3IIyX;

0) He(Th;

B) a30T;

T') KUCJIOPOI.

1.6. Maccy *HIKOCTH 3aKIIOYEHHYIO B €JMHUIE 00beMa Ha3bIBAIOT:
a) BECOM;

0) yZeIbHBIM BECOM;

B) YIEJIbHOH MIIOTHOCTBIO;

T') IJIOTHOCTBIO.

1.7. OnpenenuTs MIOTHOCTH OJHOPOJHON KUIKOCTH, €CJIM JIaBlieHHe Ha riayouHe 20 MEeTpoB B
naTh pa3s Gonbie aTMochepHoro (armocdeproe gasnenne 10° I1a).
a) 2,5-10° kr/m;

6) 3-10° kr/m>;

B) 2 10° Kr/M3;

r) 3-10° kr/™°.

1.8. [Ipu yBenuueHuu TeMIepaTypbl IUIOTHOCTb KHUAKOCTH:



a) YMEHBIIIAETCS;

0) yBeTMUMBaETCS,

') CHaYaJia yBeJIMYMBACTCS, & 3aTEM YMEHBIIIACTCS,

B) HE U3MEHSETCS.

1.9. C;xuMaeMoCTh 3TO CBOMCTBO KHUJIKOCTH:

a) U3MEHSTH CBOIO (pOpMY TOJ A€HiCTBUEM JaBJICHUS;

0) UBMEHSTH CBOM 00BEM IO/ ICHCTBUEM JIaBIICHUS;

B) COIIPOTUBIISITHCS BO3ACHCTBUIO IaBJICHUS, HE U3MEHSS CBOIO (hOpMY;
') U3MEHATH CBOI 00beM 0e3 BO3/ICHCTBHS JaBIICHHS.

1.10. CxxumaeMoCTh KUJIKOCTH XapaKTEPHU3YeTCsI:

a) ko purmentom ['eHpu;

0) K03 GUITUEHTOM TEMIIEPATYPHOTO CHKATHSI;

B) KO3 PUITMECHTOM TIO[KATHSI,

r) KO3 HUIHEHTOM 00BEMHOTO CIKATHS.

1.11. KoapdummeHT 00beMHOTO CxKATHSI OIIpeesieTcs 1Mo GopmyIe:

a) B, _{Vd?\//P;
6) 5. Ziv(;jP;
DB ==y

1.12. BA3KOCTB KUIKOCTH ATO:

a) CIIOCOOHOCTH COMPOTHUBIISITHCS CKOJIBKEHUIO UITH CABUTY CJIOEB JKUJIKOCTH;

0) coCOOHOCTH NMPEOI0IeBaTh BHYTPEHHEE TPEHUE KUAKOCTH;

B) CITOCOOHOCTB MIPEOI0JIEBATh CUITY TPEHHS KHUIKOCTA MEXKIY TBEPABIMHI CTEHKAMH,
I') CHOCOOHOCTH MEPeTeKaTh M0 MOBEPXHOCTHU 32 MUHUMAIILHOE BPEMS.

1.13. IlunamMmudeckas BA3KOCTh IMEET pa3MEPHOCTH?

a) [Ta-c;

0) Ila;

B) Ha/MZ;

r) 6e3pa3MepHast BeIMYHHA.

1.14. BA3KOCTb KHUKOCTH HE XapaKTepU3yeTCs:

a) KHHEMaTU4eCKUM K03 (HUIIMEHTOM BI3KOCTH;

0) AMHAMUYECKUM K03((HUIIMEHTOM BSI3KOCTH;

B) KHHEMaTHUYECKUM U JUHAMHUYECKUM KO3 (HUIINEHTOM BA3KOCTH;

) KO3(PPHUIHEHTOM 00BEMHOTO CHKATHSL.

1.15. Kunematuueckuil KoapGuIuEHT BI3KOCTH 0003HAYAETCs TpeuecKkoil OyKBo
a)v;

0) 1

B) M;

r)T.

1.16. JIlnnamudeckuii K03(QPHUIMEHT BI3KOCTH 0003HAYACTCS TPEISCKOM OYKBOA:
a)v;

0) 1

B) M;

r)T.

1.17. Pa3MepHOCTH KHHEMATUYECKO BSI3KOCTH:

a) M/CZ;

6) M%/c;

B) M/C;



r) M/°C.

1.18. BI3KOCTh KUJKOCTH TIPH YBEITMUECHUN TEMITEPATYyPHI:
a) YBEJIMYMBACTCS;

0) yMeHbIIIaeTCs;

B) OCTaeTCsl HEU3MEHHOM;

') CHayajla yMEHbIIAeTCs, a 3aTEM OCTAETCsl IOCTOSHHOM.
1.19. Bsa3kocTh raza npu yBEIMUCHUH TEMIIEPATYPHI:

a) YBEIMUYUBAETCS;

0) yMeHbIIIaeTcs;

B) OCTaeTCsl HEU3MEHHOM;

I') CHayaJla yMEHbINIACTCA, a 3aTeM OCTAeTCsl NOCTOSHHOM.

Paznen 2

2.1. PeanbHOI ®KUAKOCTHIO HAa3bIBACTCS JKUKOCTh:

a) HECYIIECTBYIOIIAs B PUPOJIE;

0) HaXOAIIAsICSl B COCTOSIHUU TIOKOS;

B) B KOTOPOU MPHUCYTCTBYET BHYTPEHHEE TPCHHCE,

') OIHOPOHAS 110 COCTaBY.

2.2. neallbHOM )KUIKOCTHIO HA3bIBACTCS:

a) OAHOPOJHAS TI0 COCTaBY, B KOTOPOIl OTCYTCTBYET BHYTPEHHEE TPEHUE;
0) KamenpHas )KUJIKOCTh HICATbHAS 10 XUMUYECKOMY COCTaBY;
B) JKUJKOCTb, CIIOCOOHAS CKUMATHCS M PACHIMPATHCS;

T') )KUJAKOCTh, HAXOSIIASACS B COCTOSTHUY TTOKOSI.

2.3. Kakue BHeEIIHME CUIIBI IEHCTBYIOT Ha KUAKOCTH?

a) CUJIBI MHEPIIMH U TIOBEPXHOCTHOT'O HATSKCHHS,

0) BHyTpEHHUE U IOBEPXHOCTHBHIE;

B) MacCOBBIC U TTOBEPXHOCTHEIC,

T') CHJIBI BA3KOCTH.

2.4. Kakue criTbl Ha3bIBAIOTCS MACCOBBIMU?

a) cuja TSHKECTH M CUjla MHEPIUH;

0) cusia MOJIEKYJISIpHAs U CUJIA TSKECTH;

B) CHJIa MHEPLIUU U CHUJIA IaBIICHUS;

T') CHJIa IABJICHHSI M CHJIa IOBEPXHOCTHAS.

2.5. Kakue cuinbl Ha3bIBalOTCS MMOBEPXHOCTHBIMH?

a) CHJIBI TSKECTH;

0) CHJIBI BA3KOCTH;

B) CHJIBI JIaBJICHUS,

T') CHJIBl TOBEPXHOCTHOTO HATSKEHHUSI.

2.6. Paznen ruapora3oluHaMUKH, B KOTOPOM PacCMAaTPUBAIOTCS 3aKOHBI PABHOBECHS KHJIKOCTH,
HA3bIBACTCS:

a) TUAPOCTATHKA;

0) TUAPOIMHAMUKA;

B) THIPOMEXaHHKA;

T') TeOpHsl PAaBHOBECHSI.

2.7. JlaByeHue 3T0:

a) cuja, IeCTBYIOMIAs Ha JKUIKOCTh;

0) cuiia, ICUCTBYIOIIAs HA €AMHUITY TIOBEPXHOCTH KUJIKOCTH;
B) CHJIa, ICHCTBYIOIIAs HA €AMHUILY TIOBEPXHOCTH JKUKOCTH 10 HOPMAIIU K HEll;
T) cHJjIa, IEHCTBYIOMAs BO BCE CTOPOHBI KHIKOCTH OJTMHAKOBO.
2.8. B xakux eqMHUIIAX U3MEPSETCs JaBleHue B cucteme uzmepenust C1U?
a) B TIacKaJsXx;

0) B IDKOYIIAX;

B) B 0apax;



') B CTOKCaXx.

2.9. IloBepXHOCTH YPOBHS 3TO:

a) MepeceKarouIecs IOBEPXHOCTH;

0) MOBEPXHOCTb, BO BCEX TOYKAX KOTOPOH JaBIICHUE OJMHAKOBO;

B) MIOBEPXHOCTH, BO BCEX TOUKAX KOTOPOW AaBICHUE U3MEHSICTCS;

') cBOOO/IHAs TOBEPXHOCTh, 00pa3yrouiascs Ha paHUlIe pa3zelia BO3AYIIIHON U KUIKOM cpef.
2.10. T'mapocrarnueckoe nasnenue B (I1a), neiicTByromee Ha THO pe3epByapa, paBHO:

a) pgh;

0) pgh+P,;
B) pgh—Fy;
r) h.

2.11. Kakue TOUKH KUAKOCTH UCIBITHIBAIOT HaKOOJIbIIIEe THAPOCTATUYECKOE JaBieHue?
a) HaXO/AIIMecs Ha THE pe3epByapa;

0) HaxoxasAIIKecs Ha CBOOOHOM MMOBEPXHOCTH;

B) HaxosIuecst y 00KOBBIX CTEHOK pe3epByapa;

T') HaXOJSIINECs B LIGHTPE TSKECTH PACCMATPUBAEMOT0 00bEeMa KHUAKOCTH.

2.12. OcHOBHOE ypaBHEHHE THIPOCTATUKN TIO3BOJISAET

a) OIpeNeNUTh JaBJIeHUE, AeHCTBYIOIIEe Ha CBOOOAHYIO TOBEPXHOCTH;

0) ompenenuTh JaBlieHHE Ha JHE pe3epByapa;

B) OIPENEIUThH JIaBIICHUE B OO0 TOUKE paccCMaTpUBaeMOro 00bema;

T') OTIPENICNIUT JIaBIICHHE, ICHCTBYIOIIEE Ha MOTPY>KEHHOE B )KUIKOCTH TEJIO.

2.13. [IpoBenenHas yepe3 00BbEM KHJIKOCTH MOBEPXHOCTh, BO BCEX TOUYKAX KOTOPOW JIaBIICHHE
OJIMHAKOBO, HAa3bIBACTCS:

a) cBOOOHOM MMOBEPXHOCTHIO;

0) MOBEPXHOCTHIO YPOBHS;

B) MIOBEPXHOCTHIO TTOKOS;

') CTaTUYECKON OBEPXHOCTHIO.

2.14. OcHOBHOE ypaBHEHHE TUAPOCTATUYECKOTO JIABJICHHS 3aITUCHIBAETCS B BUJIE:

a) P= P, +pghs 0) P=R -pghs
B) P= R +pghs r) P= R +pyh.

2.15. Ecniu 1aBiieHUE OTCYMTHIBAIOT OT a0COIOTHOTO HYJIS, TO €r0 Ha3bIBAIOT:
a) IaBJICHHE BaKyyMa;

0) aTMmoc(epHBIM;

B) N30BITOYHBIM;

') a0COFOTHBIM.

2.16. Kakoe paBneHue 0ObIYHO MMOKa3bIBAET MAHOMETP?

a) abCOIOTHOE;

0) n30BITOYHOE;

B) aTMOc(epHoe;

T') JaBJI€HHUE BaKyyMma.

2.17. Yemy paBHO aTMOC(epHOE aBJIeHNE PU HOPMATbHBIX YCIOBUSIX?

a) 100 MIIa;

0) 100 kI1Ia;

B) 10 I'Tla;

r) 1000 ITa.

2.18. B cocynax ¢ pa3nuyHoi (opMOI U OJIMHAKOBOU BHICOTOM OY/IE€T MOCTOSTHHBIM:
a) 00beM KHUIKOCTH;

0) cuiia TSKECTH;

B) JaBJICHUE HA IHO COCY/a;

') Macca XUJIKOCTH

2.19. Kak npuioxeHa paBHOACHUCTBYIOIIAS TUAPOCTATHUECKOTO JaBICHUSI OTHOCUTEIIBHO IICHTpa
TSDKECTH MPSMOYTOJIBHOM OOKOBOM CTEHKH pe3epByapa?



a) HUXKE;

0) BBIIIIE;

B) COBIAJIAET C LICHTPOM TSDKECTH;

T') CMEIeHa B CTOPOHY.

2.20. Kak w3MEHUTCS yroy HakjOHa CBOOOJHOW MOBEPXHOCTH B ILUCTEPHE, TBUTAIOIICHUCS C
MIOCTOSIHHBIM YCKOpEHUEM?

a) cB00OIHAS IOBEPXHOCTH MPUMET (hopMy mapadoibl;

0) OymeT U3MEHATHCS;

B) CBOOO/IHAsI TOBEPXHOCTh OYJET TOPU30HTAIBHA;

I') HC U3MEHUTCA.

2.21. Bo BparmiaronieMcst MUJINHAPUICCKOM COCYIe CBOOOIHAS MTOBEPXHOCTh HMEET (hOpMY:
a) mapaboJIbI;

0) runepOoIbL;

B) KOHYCa;

') CBOOOTHAS TOBEPXHOCTh TOPH3OHTAIIBHA.

2.22. Ilpu yBenMYEHUH YIIIOBOW CKOPOCTH BPAIICHUS IHIMHIPUYECKOTO COCY/a C KUIKOCTBIO,
JEMCTBYIOIINE HA )KUIKOCTh CHIIBI H3MEHSIOTCS CIISIYIOIIUM 00pa3oM:

a) HEHTPOOESIKHAS CHJIA U CHJIA TSDKECTH YMEHBIIIAIOTCS;

0) meHTpOoOeKHAs CHJIa YBETMIUBACTCS, CHIIA TSDKECTH OCTASTCS HEM3MEHHOM;

B) IIEHTPOOEKHASL CHJIa OCTACTCSI HEM3MEHHOM, CHJIA TSYKECTH YBEITMUUBACTCS;

I') HEHTPOOEIKHAS CHJIa U CHJIA TSHKECTH HE U3MEHSIOTCS.

Paznen 3

3.1. Ecnu mnpu [BHXKEHHU >KUIKOCTH B JIAHHOM TOYKE IOTOKA JABJIEHHE M CKOPOCTb He
U3MEHSIOTCS, TO TAKOE JIBMYKCHHE Ha3bIBACTCS:

a) YCTaHOBUBIIMMCS;

0) HEYCTaHOBHBIIIUMCS;

B) TypOYJIE€HTHBIM yCTaHOBUBIINMCS;

T') JaMUHApHBIM HEYCTaHOBUBIIIAMCSI.

3.2. JIBukeHue, Ipu KOTOPOM CKOPOCTb M JIaBIEHUE H3MEHSIOTCS HE TOJIBKO OT KOOPJMHAT
IPOCTPAHCTBA, HO M OT BPEMEHHU Ha3bIBAETCS:

a) JaMUHAPHBIM;

0) cTalMOHapHBIM;

B) HEYCTAaHOBUBIINMCS;

T) TypOyJEHTHBIM.

3.3. JIBuxkeHue )KUIKOCTU OyIeT CTallMOHAPHBIM, €CITH:

a) ovlor =0;

0) ovlor#0;

B) Ot/0r=0;

r) ot/or #0.

3.4. Kunematndeckoe OnMcaHue IBUKEHUS KUIKOCTU 0 MeToay Jlarpanska BO3MOXKHO, €CIIH:

a) U3BECTHBI BCE KOOPAMHATHI )KUJKOCTH B HAYAJIbHBI MOMEHT BPEMEHH;

0) U3BECTHBI BCE KOOPAWHATHI )KUAKOCTH KaK B HAYaJIbHBIF MOMEHT BPEMEHH, TaK U B TEKYILUH;
B) M3BECTHBI N3MEHEHHSI CKOPOCTH JKUKOCTH B HAYaJIbHBIII MOMEHT BPEMEHH;

') U3BECTHBI U3MEHEHUSI CKOPOCTU KUAKOCTH B KOHKPETHOW TOUYKE MPOCTPAHCTBA C TEUYCHHEM
BpPEMEHH.

3.5. Kunemarnueckoe oncanue IBUKEHUS )KUJKOCTH 110 METOly Diijepa BO3MOXKHO, €CIIH:

a) U3BECTHBI BCE KOOPAMHATHI )KUJKOCTH B HAYAJIbHBI MOMEHT BPEMEHH;

0) U3BECTHBI BCE KOOPAWHATHI )KUAKOCTU KaK B HAYaJIbHBIE MOMEHT BPEMEHH, TaK U B TEKYILUH;
B) U3BECTHBI U3MEHEHMSI CKOPOCTH JKUKOCTH B HaYaJIbHBI MOMEHT BPEMEHU;

I') U3BECTHBI U3MEHEHUS! CKOPOCTU KUJIKOCTH B KOHKPETHON TOUYKE MPOCTPAHCTBA C TEUCHHUEM
BpPEMEHH.

3.6. O0BeM KXUAKOCTH, MPOTEKAIOIINHN 32 €IUHHILY BPEMEHH Yepe3 )KUBOE CEUeHUE, HAa3bIBACTCS



a) pacxoj1 MOTOKa;

0) 00OBEMHBIN pacxo;

B) CKOpPOCTb IIOTOKA;

I') CKOPOCTb Pacxoa.

3.7. IIpu HeycTaHOBUBIIEMCS IBM>KEHUH, KPUBAsi, B K&KION TOYKE KOTOPOW BEKTOpa CKOPOCTH B
JaHHBII MOMEHT BPEMEHH HAIIPABJICHBI 110 KaCAaTEIILHON HA3bIBACTCA:
a) TPAaeKTOpUs TOKa;

0) TpyOKa TOKa;

B) CTpyMKa TOKa;

T') JIMHUS TOKA.

3.8. YpaBHeHUE JIMHUM TOKA UMEET BU:

dv, dv, dy,

a)
dx dy dz
5) dv, _dv, dv,
X y z
dx dy dz
B) —_— — = —
ve v, Vv,
dx dy dz
r) =

dv, dv, dv,

3.9. Korja nuHus TOKa COBMAAAET C TPACKTOPUEH?

a) BCer/a,

0) mpu cTallMOHAPHOM JIBH)KCHHH,

B) IIPY PAaBHOMEPHOM JIBM)KCHUU;

T') HUKOT/Ia HE COBIMAIAeT

3.10. Hunuaapryeckas MOBEPXHOCTh, 00pazyeMast THHUSMHU TOKA Ha3bIBACTCS:
a) TpyOKa Toka;

0) TpyOKa MmoToKa;

B) JINHUSA TOKa;

T) 2JIEeMEHTapHasl CTpyHKa.

3.11. Pacxop )XuAKOCTH yepe3 TpyOKy TOKa OCTaeTCs:

a) IEPEeMEHHBIM;

0) HOCTOSIHHBIM B OCOOBIX CITy4asix;

B) BCET/Ia MIOCTOSIHHBIM;

T') HEOTPEIEICHHBIM.

3.12. DnemeHTapHas CTpy#Ka 3TO:

a) TpyOKa MOTOKa, OKPY>KCHHAsI TMHUSIMH TOKA;

0) yacTh OTOKA, 3aKJIFOYCHHAsI BHYTPU TPYOKH TOKA,;

B) 00BbEM MOTOKA, TBUKYIIUICS BAOIH TNHUU TOKA;

') Hepa3pbIBHBIM MOTOK C MPOU3BOJILHON TPACKTOPHEH.

3.13. OTHomIeHNE pacxoa KUAKOCTH K IO KUBOTO CEUCHHS Ha3bIBACTCS:
a) CpeIHUN pacxo] MOTOKA KUJIKOCTH;

0) cpeaHss CKOPOCTh MOTOKA;

B) MaKCUMaJIbHAsI CKOPOCTh TTOTOKA;

I') MUHAMAJIbHBIA PacXo]l MOTOKA.

3.14. OO0BbeMHBIH pacXo]] IIOTOKA H3MEPSETCS B CIICIYIOIINX ¢TMHATIAX :
a) M3;

6) M%/c;

B) M/c;

T) Kr/C.

3.15. MaccoBblii pacxo]1 TOTOKAa H3MEPSETCS B CICAYIOMNUX SAMHUIAX:
a) KT;



0) Kr/Mm;

B) M/

T) Kr/C.

3.16. MaccoBblii pacxo/1 MOTOKa BHIPAKACTCS YPABHECHHEM:
a) G=gv-f;

0) G=pv-T,;

B) G=pv’f;

r) G=gv-I.

3.17. YpaBHeHUE HEPa3pbIBHOCTH TEYEHUI UMEET BU/I;

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

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

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

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

3.18. YpaBuenue bepuymm amns uneanbHON KUIKOCTH UMEET BHL:

2 2
a) =+, ++=-2+7,+2%;
A p P9 2p
2 2
0) i+zl+—1:i+zz+—2,
29 pg 29
2 2
B) —1+zl+v—1:&+zz+—2+2h;
29 pg g
2 2
r) i+zl+alv_1:&+zz+azv_2+2h_
29 M 29

3.19. Ha xakom pucyHke Tpy6ka [Iuto ycraHoBieHa npaBuiibHO?

| a
o gj &

a) _E-_-l _____ 6) - | _
NI
B) r)

3.20. Unen ypaBuenus bepnysu, o603HauaeMblit OyKBOil Z, Ha3bIBAaeTCA:

a) TeOMETPUIECKOI BBICOTOM;

0) Mbe30MEeTPUUECKOI BBICOTOM;

B) CKOPOCTHOM BBICOTOM;

I') IOTEPSHHOM BBICOTOMH.

3.21. Ynen ypaBHeHus bepHyiin, 0003HavaeMblii BeipaxkeHneM P/pg, Ha3bIBaeTCs:
a) CKOPOCTHOM BBICOTOM;

0) reoMEeTPUIECKON BBICOTOM;

B) IbE30METPUUECKON BBICOTOM;

T') IOTEPSHHOM BBICOTOM.

3.22. Unen ypaBHenus bepnysim, 0603HauaeMblil BEIpakeHUEM av?/2g, Ha3bIBACTCS:
a) Mhe30METPUIECKOI BBICOTOM;

0) CKOPOCTHOI BBICOTOI;

B) TEOMETPUUIECKOMN BBICOTOM;

T') TAKOTO YJICHA HE CYILECTBYET.

3.23. Koapdunment Kopronrca B ypaBHeHHH bepHyum xapakTepusyer:

a) peKUM TE€UYEHUS KUIKOCTH;

0) CTeNeHb THPABINYECKOTO COMPOTUBIICHUS TPYOOTIPOBO/IA;



B) U3BMEHEHUE CKOPOCTHOT'O HAIOpPa;

T) CTENEHb YMEHBIICHHs YPOBHS MOJIHOM 3HEPTUU.

3.24. TlokazaHue ypoBHS KUIKOCTH B TpyOKe [TuTo oTpaxaer:

a) pa3HOCTb MEXIY YPOBHEM MOJIHON U MbE30METPHUUECKON IHEPIHEH;
0) U3MEHEHNE TbE30METPUUECKON IHEPTUY;

B) CKOPOCTHYIO SHEPTHIO;

I') YpOBEHb IIOJHOM SHEPrUU.

3.25. YpaBuenue bepHyiiu 11 peanbHOM KUIKOCTH UMEET BU/I;
2 2

a) L4z, ++=-2+7,+-%;
) 1 0 2T,
2 2

6) —1+zl+—1_i+zz+v—2—2h,
A 29

1 12 P2 22 h

B) L +z, +-=-2+7,+-2+) h;

e RE 5

P vi P, Vs

1) LS4z 4o t=—t+2,+a, =+ h.
29 29

3.26. JIuHelHbIC TOTEPH BHI3BAHBI:
a) CWJION TPEHUS MEXKIY CIIOSIMH KHIKOCTH;
0) MECTHBIMU COIIPOTHBIICHUSIMH;
B) JUIMHOH TpyOONPOBO/Ia;
I') BA3KOCTBIO JKUJIKOCTH.
3.27. MecTHBIE TIOTEPH SHEPTHH BHI3BAHBI:
a) HAJIMYMEM JIMHEHHBIX CONPOTUBIICHUI;
0) HaTMYMEeM MECTHBIX COIPOTUBIICHUN;
B) Maccol JABIKYIIENUCS KUIAKOCTH;
') HHEPIMEH IBUKYIIEHCS JKUIKOCTH.
3.28. JIns nu3MepeHus: CKOpOCTH MOTOKA HCIIOJIb3YETCS:
a) TpyOka IluTo;
0) mbe3oMeTp;
B) BUCKO3UMETD;
r) TpyOka Bentypu.
3.29. JIns u3MepeHus pacxoaa )KUIKOCTH MCTIOIb3YeTCs:
a) TpyOka I[uto;
0) pacxomomep Iluto;
B) pacxosiomep Benrypu;
T') IbE30METP.
3.30. Ykaxkute, Ha KaKoM pUCyHKe N300paxkeH pacxogomep Benrtypu:

a) 0)
{ 1
53 -Z;_;VﬁEfif’
B) r) I x

3.31. YpoBensb xunkoctu B TpyOke Iluto momHsuics Ha BeICOTY 15 cm. UeMy paBHa CKOpPOCTH



KUJKOCTU B TpyOOmpoBoae?

a) 2,94 m/c;

0) 17,2 m/c;

B) 1,72 m/c;

r) 8,64 m/c.

3.32. 'mapaBirdecKoe COMPOTHBIICHHUE 3TO:

a) CONPOTHUBIICHUE KUAKOCTH K U3MEHEHHIO (POPMBI CBOETO PYCIa;

0) conmpoTHBIIEHUE, MPENATCTBYIOINIEEe CBOOOTHOMY MTPOXOTY KUIKOCTH;

B) CONPOTHUBIICHHUE TPYOOIIPOBO/IA, KOTOPOE COMPOBOXKIACTCS TOTEPSMHU SHEPTUH KUAKOCTH;

') COMPOTHUBIJICHUE, TIPU KOTOPOM MaJaeT CKOPOCTh JABHKEHUS KHUIKOCTH 110 TPyOOIIPOBOY.
3.33. Uro sBiII€TCSI HICTOYHUKOM MOTEPh YHEPTUH JIBUKYIICHCS JKUIKOCTH?

a) TUIOTHOCTB;

0) BSI3KOCTb;

B) pacxo/1 >KUJIKOCTH;

') ”3BMEHEHHE HAMPaBJICHUS JIBUKCHUSI.

3.34. Ha xakue BUJBI JENATCSA THAPABINYECKHUE COTPOTUBIICHUS?

a) TMHEWHBIC M KBaIPATUYHEIC,

0) MECTHBIC U HEIMHCIHBIC;

B) HEJIMHEHHBIE U JINHENUHBIE;

T') MECTHBIE U JINHEUHEIE.

3.35. JlamuHApHBIN pEXXUM IBHKCHHS KHUJIKOCTH ITO:

a) peXHM, MPU KOTOPOM HYACTHUIIBI JKUJIKOCTH MEPEMENIaloTCsd OECCHCTEMHO TOJBKO y CTEHOK
TPyOOIPOBO/IA;

0) pexuM, IPU KOTOPOM YaCTHIIBI )KUJIKOCTH B TPYOONPOBO/IE IEpeMeNIatoTcsi 6€CCUCTEMHO;

B) PEXUM, ITPH KOTOPOM >KHUJIKOCTh COXPAHSET ONpPEIeIIeHHBIA CTPOW CBOUX YacCTHII;

I) pPEXUM, NP KOTOPOM YACTHUIIBI JKUAKOCTU JBHUTAIOTCA TOCIOWHO TOJNBKO Y CTEHOK
TpyOOIpOBOIa

3.36. TypOyneHTHBIN pexXUM ABHIKEHHS KUAKOCTH 3TO:

a) PEeKUM, MPH KOTOPOM YACTHIIBI JKUIKOCTH COXPAHSIOT ONPEACNICHHBINH CTPOH (IBMKYTCS
MOCJIONHO);

0) pexuM, TP KOTOPOM YaCTHUIIBI )KUIKOCTH TIEPEMEIIAOTCS B TPYOOIIPOBOE OECCUCTEMHO;

B) PEXXUM, NTPH KOTOPOM YACTHIIBI )KUAKOCTH JBUTAIOTCS KaK IMOCJIOMHO, TaK U O€CCUCTEMHO;

I) peXHM, TPH KOTOPOM YACTHUIBI JKHUIKOCTH JBUTAIOTCS MOCIOWHO TOJBKO B IEHTPE
TpyOomnpoBoOa.

3.37. Ilpu kakoM peXHMe IBIKEHHUS >KUIKOCTH B TPyOOINpPOBOJAE MyNbCAlMss CKOPOCTEH U
JTaBJICHUH HE POUCXOAUT?

a) IPHU OTCYTCTBUU JIBUKCHUS KHUIKOCTH;

0) MpH CTIOKOITHOM;

B) MpU TypOYJIEHTHOM;

T') IPU JJAMUHAPHOM.

3.38. Ilpn kakoM peXHMME IBIKCHHS XHIKOCTH B TPYOONPOBOJIE HAOIOMACTCS MYJIhCAIUS
CKOPOCTEH U JaBJieHHIA B TPyOOIIpoBoe?

a) IIpu JJTaMUHAPHOM;

0) Ipu CKOPOCTHOM;

B) MpU TypOYJIEHTHOM;

I') IPU OTCYTCTBUM JIBUKEHUS JKUKOCTH.

3.39. Tlpn nmamMuHApHOM JBMKCHHH >KHIKOCTH B TPYOOIPOBOJIC HAOIIOMAFOTCS CICIYIOIINE
SIBJICHUS:

a) MyJbCallusi CKOPOCTEH U JTaBJICHHI;

0) OTCYTCTBHE MyJbCALIUU CKOPOCTEH U AaBICHUIA;

B) MyJbCalysi CKOPOCTEN U OTCYTCTBUE MyJIbCAI[MH J1aBJICHUI;

I') myJIbCalusl JaBJICHUNA U OTCYTCTBHE MYJIbCALIUU CKOPOCTEH.

3.40. IIpu TypOyJIEHTHOM ABM)XCHUHW >KUIKOCTH B TPYOONPOBOJE HAOIIOIAIOTCS CIECAYIONINE



SIBIICHUSI:

a) MyJIbCalus CKOPOCTEH U TaBJICHHI;

0) OTCyTCTBHE MYJbCALIUU CKOPOCTEHN U 1aBJICHUIA;

B) ITyJIbCAIIHSI CKOPOCTEH M OTCYTCTBUE ITYJIbCAIIUH JIABICHUH;

T) MyJbcalus JaBJIEHUN U OTCYTCTBUE MYJIbCAIUU CKOPOCTEH.

3.41. T'ie cKOpOCTh ABMKCHHS KHUJIKOCTH MaKCUMaJIbHA TP TYPOYJICHTHOM pexuMe?
a) Y CTGHOK TPpYyOOIIpOBO/Ia;

0) B IEHTpe TPyOONpoOBO/Ia;

B) MOXKET ObITh MaKCUMaJIbHA B JIIOOOM MECTE;

I') BCE YaCTHIIbI IBUXKYTCS C OJMHAKOBOM CKOPOCTHIO.

3.42. I'te cKOpOCTh IBMKEHUS KUIKOCTH MaKCHMAaJIbHA TIPU JJAMHHAPHOM pekuMe?
a) y CTEHOK TpyOOIpoBO/Ia;

0) B 1IeHTpe TPYOOIIPOBOA;

B) MOXET ObITh MaKCHMaJlbHa B JIIOOOM MecCTe;

') B Ha4aje TpyoomnpoBoa.

3.43. Yucno Peitnonbaca onpenensercs mo Ggopmyse:

a) Rezﬂ;
19
B) Re:E;
19
0) Re:i;
1]
1%
Re=—.
T) q

3.44. Ot xakux mapaMeTpoB 3aBUCHT 3Ha4eHHUE uuciia PeitHonbaca?

a) OT AuaMeTpa pr6onp0130na, KHUHEMATHYECKOM BI3KOCTH JKHUIKOCTH U CKOPOCTH ABUKCHUA

JKUJIKOCTH;
0) OT pacxoja *KUAKOCTH, OT TEMIEPATyPhl KHUAKOCTH, OT JUIMHBI TPYyOONIPOBOIA;
B) OT IMHAMHYECKOM BSI3KOCTH, OT INIOTHOCTH U OT CKOPOCTHU JBMIKEHUS KUIKOCTH;

F) OT CKOPOCTH ABUKXCHUSA KUAKOCTHU, OT IICPOXOBATOCTU CTCHOK pr60np0130;[a, OT BA3KOCTH

KHUJIKOCTH.

3.45. TIpu Re > 4000 pexuM ABMKEHUS KUAKOCTH:

a) JaMUHapHBIH;

0) mepexoIHbI;

B) TypOyJICHTHBIN;

I') KABUTAIIMOHHBIH.

3.46. ITpu Re < 2300 pexxuM IBUKSHUS KUTKOCTH:

a) KaBUTAI[MOHHBIN;

0) TypOyIeHTHBIIA;

B) IEPEXOIHBIIA;

T') JaMUHapHBIH.

3.47. TIpu 2300 < Re < 4000 pe>xum BUKEHUS KUIKOCTHU:
a) JTaMUHapHBIH;

0) TypOyIeHTHBII;

B) IEPEXOIHBIIA;

') KaBUTAILIHOHHBIMH.

3.48. KaBuranus 3T10:

a) BO3/ICHICTBUE JTABJICHUS JKUIKOCTH Ha CTEHKH TPyOOIPOBOIA;

6) ABHUIKCHUC KUIKOCTHU B OTKPBITBIX pYyCiiaX, CBA3aHHOC C MHTCHCUBHLIM IICPEMCIINBAHUCM

B) MCCTHOC UBMCHCHHUEC T’ APABIIMYCCKOTO COITPOTUBIICHHA,

r ) HU3MCHCHUC arpCraTHOro COCTOAHUSA XKUAKOCTH MPHU ABUKCHUU B 3aKPBITBIX PYCJIaX, CBA3aHHOC

C MECTHBIM IMaACHUEM NaBJICHUS.



3.49. Tlo kakoit popmyite onpeenseTcss Kod3QGUIMEHT THAPABIMYECKOTO TpeHus Ipu Re >10°?

a) ﬂ=%;
Re
A 0,25
B) =011 — | ;
d?k’@
6) 1=0,3164/Re%*;
68 A )”
r) A=011 =+ —
Re d

oxs

3.50. Ot dero 3aBUCHUT KOI(PPUIMEHT THUAPABIMNYECKOTO TPEHUS B TEpBOH obOjacTu

TypOyJIEHTHOTO pexxuma?

a) TOJIBKO OT uKcia Re;

0) oT unciia Re 1 mepoxoBaToOCTH CTEHOK TPyOOIIPOBO/A;

B) TOJILKO OT IIEPOXOBATOCTH CTCHOK TPYOOIIPOBO/IA;

r) oT uncia Re, OT IMHBI ¥ IEPOXOBATOCTH CTEHOK TPyOOIpOBOAA.

3.51. Or d4ero 3aBucuT KOI()PUIMEHT TUAPABINYECKOIO TPEHUS BO BTOPOH 00OJaCcTU

TypOyJIEHTHOTO pekuma?

a) TOJIBKO OT uKcia Re;

0) oT unciia Re 1 mepoxoBaToOCTH CTEHOK TPYyOOIIPOBO/A;

B) TOJILKO OT IIIEPOXOBATOCTH CTECHOK TPYOOIPOBO/A;

r) oT uncia Re, OT IMHBI ¥ IEPOXOBATOCTH CTEHOK TPyOOIpOBOAA.

3.52. Ot wyero 3aBuUCHUT KOA(D(PUIMEHT TUAPABIUYECKOIO TpPEHUS B TpeThell 001IacTH

TypOyJIEHTHOTO pekxuma?

a) TOJIBKO OT uKcia Re;

0) oT urcia Re 1 mepoxoBaTOCTH CTEHOK TPYyOOIIPOBO/IA;

B) TOJIBKO OT ILI€POXOBATOCTH CTEHOK TPYOOIIPOBOAA;

r) oT uncia Re, OT UIMHBI ¥ IEPOXOBATOCTH CTEHOK TPYyOOIpOBOAA.

3.53. Kakue TpyObl UMEIOT HAMMEHBIIYIO A0COTIOTHYIO IIEPOXOBATOCTH?

a) YyT'yHHBIE;

0) CTEKJISTHHBIE;

B) CTaJbHBIE;

') MEJHBIE.

3.54. Ykaxxute B Opsi/IKE BO3pacTaHUs aOCOIIOTHOM IIEPOXOBATOCTH MaTEpUAIIbI TPYO.

a) MeJib, CTajlb, YyT'yH, CTEKJIO;

0) cTeKJ0, Me/lb, CTaNlb, YYT'YH;

B) CTEKJIO, CTaJlb, ME/lb, UYTYH;

I') CTallb, CTEKJIO, YyT'yH, ME/b.

3.55. Ha xakom pucyHke n300paxeH KOHPY30p, €CITi TeYCHHE )KUIKOCTH JO3BYKOBOE?
T

g T r——ub &

9y —— 5
g — 8 e

d

3.57. Yto sABnsSeTcs OCHOBHOW MPHUYMHOM NOTEpPU HANOpa B MECTHBIX THUAPABIMYECKHX
CONPOTHUBJICHUSX ?



a) HaJTM4Ke BUXPeoOpa3oBaHUM B MECTax M3MEHEHUSI KOHPUTYpalliy TOTOKA;
0) TpeHue KUIAKOCTH O BHYTPEHHUE OCTPhIE KPOMKH TPYOOIPOBO/IA;

B) U3MECHEHUE HANIPABJICHUS U CKOPOCTH JBMKEHUS KUIKOCTH;

I') IEPOXOBATOCTh CTEHOK TPYOOIIPOBO/IA U BA3KOCTH JKUIKOCTH.

3.58. [lns gero ciyxut HoMorpamma Hukypanze?

a) JUIs OTIPEICIICHUS PEXKUMA JIBHIKCHHS KHUJIKOCTH;

0) s onpeneseHrs KodpUIMeHTa MOTePh B MECTHBIX COMTPOTUBIICHHSIX;
B) JUTSL OTIPE/ICIICHUS IOTEPU HAIopa Mpy U3BECTHOM 4rciie PeliHombca;
T') AJIs oTpeesieHus Ko UIMEHTa THAPABINYECKOTO TPEHHUS.

3.59. C momonipo 4ero onpeensieTcs PeKUM TBUKCHUS )KUKOCTH?

a) o rpa¢uky Hukypanse;

0) mo ypaBHeHut0 bepHymu;

B) 1o uyuciy PeliHonbca;

r) mo popmyne Jlapcu-Beiicbaxa.

3.60. [lns onpenenenus MOTeph HAIOPa CITYXKHT:

a) yncio PeitHonbca;

0) dbopmymna apcu-BeiicOaxa;

B) ypaBHeHue bepHyuy;

r) rpajpux Huxypanse.

3.61. lns yero coyxkut ¢popmyna Jlapcu-Beiicbaxa?

a) ayst onpeneneHus yncia PeitHonbca;

0) s onpeneneHust KodhpuireHTa ruIpaBIndecKoro TpeHHS;

B) JIJIS OIIPE/IETICHUS IOTEPh HAIOPa;

T') 1JIs1 ompeiesieHus: Kod(UIMEHTa ITOTePh MECTHOT'O COITPOTUBIICHUSI.

3.62. YxaxuTe npaBuiIbHYIO 3amuck Gopmyisl Jlapcu-Beiicbaxa:
2

Il v

h=¢——;
a) h, é/d 29
2

B) hlz//ll.v_,
d 2g
2

6) hlzﬂﬂ."_;
| 2g
| v2

h =4——.
r) h d 2

3.63. KaBuramus He CIy)KUT IPUUNHON YBEITHUCHHS:
a) BuOpanuu;

0) Harpesa TpyoO;

B) KIIJ[ ruapomarniuy;

T') COIPOTHUBIJICHUS TPYOOIIPOBO/IA.

Pa3pnen 4

4.1. TIpu uCTeUEHUU KUIKOCTH U3 OTBEPCTUI OCHOBHBIM BOIIPOCOM SIBIISIETCS:
a) onpeJielieHne CKOPOCTH UCTEUEHHS U pacXoAa KUAKOCTH;

0) omnpenenenue HeOOXOUMOTO TUaMeTpa OTBEPCTHIA;

B) ompeiereHrue oobeMa pe3epByapa;

I') OlIpeieIeHne THAPABINYECKOTO COPOTUBIICHHS OTBEPCTHS.

4.2. Yem 00YCITOBIICHO CXKAaTHE CTPYH JKHUIKOCTH, BRITCKAIOICH U3 pe3epByapa 4epe3 OTBEpCTHE:
a) BA3KOCTBIO XKHUJIKOCTH;

0) IBUKEHHEM KUAKOCTU K OTBEPCTHUIO OT Pa3IMyUHbIX HAIpaBJICHUMH;

B) JaBJICHUEM COCEIHUX C OTBEPCTUEM CIIOEB KHIKOCTH;

T') CHJION TSKECTH M CHJION MHEPITHH.



4.3. Koo puuueHT cxatus CTpyn XapaKTepH3yerT:

a) CTeNeHb N3MEHEHHE KPUBU3HBI HCTEKAIOIIEH CTPYH;

0) BIMAHUE IUaMeTpa OTBEPCTHS, Yepe3 KOTOPOE MPOUCXOIUT UCTEUEHHE, Ha CXKATUE CTPYH;
B) CTEIICHb CKaTHS CTPYH;

I') U3MEHEHHE TIOIAIU ONEPEYHOr0 CEYEHUs! CTPYHU TI0 Mepe yIaJICHUs OT pe3epByapa.
4.4. Pacxon *KHUIKOCTH 4epe3 OTBEPCTHE ONPEACISIETCS KaK:

a) Q:ﬂfl\IZQHo;
B) Q=6‘f1\/29H0;
0) Q=f,y20H,;

r) Q= uy/2gH, .

4.5. Koapdumment ckopoctu onpenensercs mo Gpopmyse:

a)cpz#; G)CP:L;

o+ d S+ €
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4.6. Yucno PeiiHonbaca MPU UCTEUCHUU CTPYH Yepe3 OTBEPCTHE B PE3EPBYyape OMPEICIISICTCS 110
dbopmyre:

a) Re:V—“ZgH;

v

5) Re= V91 .
g

viVH

r) Re= .
29

4.7. YKaxuTe criocoObl N3MEHEHHS BHEIITHETO IIIMHIPUIECKOTO HacaKa, HE CIIOCOOCTBYIOIINE
YIYUIIEHUIO €T0 XapaKTEPUCTHUK:
a) 3aKpyTJIeHuEe BXOJAHOU KPOMKH;
0) ycTpoiicTBO KOHMYECKOTO BX0/1a B BUAE KOH(]Y30pa;
B) YCTpPONCTBO KOHMYECKOTO BXOJa B BUJie AUPPy30pa;
T') YCTPOMCTBO BHYTPEHHETO IMIIMHIPUYECKOTO HACATIKA.
4.8. N3 kakoro cocyna 3a eIWHHILy BPEMCHH BBITEKACT OOJBIIHNA 00BEM KHIKOCTH (COCYIIBI
UMEIOT OJTMHAKOBBIE TEOMETPHUECKUE XapaKTePUCTUKH)?
a) U3 cOoCyJia C TOCTOSTHHBIM HaIllopoM;
0) U3 cocylia ¢ YMEHBIIIAIOIIHUMCS HATIOPOM;
B) pacxo]] HE 3aBUCHUT OT HAIOPa;
T') U3 COCy/Ia C YBEITUYNBAIONINMCS HATIOPOM.
4.9. Jluametp OoTBEepCTHS B pesepByape paBeH 10 MM, a quaMeTp HCTEKalomled depes3 3TO
OTBepcTHE CTPYyHU paBeH 8 MM. UeMy paBeH KO3 (PULIMEHT ckaTus CTpyu?
a)1,08;
0) 1,25;
B) 0,08;
r) 0,8.
4.10. "3 pesepByapa yepe3 OTBEPCTHE MPOUCXOAWT HCTEUYCHUE >KUIKOCTH C TYypOYIEHTHBIM
pexxumom. Hamop cocrabisier 38 oM, koaddunment conpotusieHus: orsepctus & = 0,6. Uemy
paBHA CKOPOCTh UCTECUCHUS KUIAKOCTU?
a) 4,62 M/c;
0) 1,69 m/c;




B) 4,4;

r) 0,34 M/c.

4.11. Pe3koe MOBBILIECHUE JIABJICHUS, BO3HUKAIOIIEE B HAIIOPHOM TPYOOIPOBOE MPU BHE3AIMHOM
TOPMOKEHUU paboueit KHUIKOCTH, Ha3bIBACTCS:

a) TUAPABINYECKUM YAApOM;

0) TUIPABIMYECKUM HAIIOPOM;

B) TH/IPABIIMYECKUM CKAUKOM;

T') THAPABINYECKUM MPBIKKOM.

4.12. MakcuMallbHOE JaBlICHHE MTPU THAPABIMYECKOM yIape ONpeeseTcs Mo GpopmyIie:

a) P, =a-v;

B)P_ =p-a-v’
r) P, =p-a-v.

4.13. Y napHas BOJIHA TIPU THIPABIMYECKOM yAape 3TO:

a) 0051aCTh, B KOTOPO# MPOUCXOAUT YBEIMYCHHUE JABICHHUS,

0) 0071aCcTh, B KOTOPOM YaCTHIIBI )KHIKOCTH YAAPSIOTCS JPYT O IPyra;

B) BOJIHA B BUJIE CXKATOr0 00beMa JKUIKOCTH;

') 00J1aCTh, B KOTOPOH JKUIKOCTH YAapsieT O CTCHKH TPyOOIpoBoIa.

4.14. 3aryxaHue KoneOaHul 1aBIeHUS MOCe THAPABINYECKOro yapa MPOUCXOIUT 3a CUeT:
a) TOTEpU DHEPTrUU KHUIKOCTH IPU PACIPOCTPAHEHHH YyJApHOW BOJHBI Ha TPEOJOJICHHE
COTPOTUBIICHUS TPYOOIPOBOA;

0) moTepu 3HEPrUU KUAKOCTU Ha HarpeB TpyOONpoBO/a;

B) MOTEPH SHEPTUU Ha JehopMallrio CTEHOK TPyOOIpoBOaa;

I') TOTEPb YHEPTHUHU KUKOCTH Ha MIPEOI0JICHUE CUII TPEHUS M YXO0/1a JHEPTUH B pe3epByap.

6.3. Ilepeuenb BONMpPOCOB /s TMOATNOTOBKM K 3a4eTy MO JUCHHUIJIMHE
«'maporazoanHaMmuka

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

2. Cunbl, AelCTBYIONME B KXUAKOCTH. HampspkeHre MOBEPXHOCTHBIX CHJI M €r0 00Ine
CBOMCTBA.
CrniocoObl U3MepeHus JaBJIeHUs KUIKOCTH U ra30B.
Crioco0ObI U3MepeHHs pacxo/ia )KUJAKOCTH U Ta30B.
BoiBoa muddepeHnranbHOro ypaBHeHUsI MOKOSIIEHCs KUAKOCTH B hopme Ditepa.
IToBepXHOCTH YPOBHsI, €€ CBOWCTBA.
OcHOBHOE ypaBHEHUE TUAPOCTATUKU. [{aBieHue, Hanop.
JlaBlieHNE Ha TIOCKUE IOBEPXHOCTH.
MeTto1bl onucaHus IBUKEHUS )KUIKOCTH Jlarpanxka n Dinepa.

10 Kunemarnyeckue xapakTepuCTHKU MOTOKA: JIMHUS TOKa, TPyOKa TOKa, dJeMEeHTapHas
CTpY#Ka, pacXxo[ JKUJKOCTH.

11. VpaBHeHHe CIUIOMIHOCTH (HEpa3pbIBHOCTH) B Jud(depeHInaTbHOl U pacueTHOU
dopme.

12. BeBog muddepeHansHOro ypaBHEHUS IBIKYIICHCS )KUIKOCTH B opme Ditepa.

13. VpaBuenue bepuymnu uig uaeanbHON HEC)KUMAEMOMN JKUIKOCTH.

14. VpaBuenue bepHymnu ans uaeanpHOM HECKHMMAeMOW >KHIKOCTH B Tpaduyeckoi
MHTEPIIPETALUH.

15. VpaBHenue bepuynnu s peanbHOM KUIKOCTH.

16. TypOyneHTHOe NBMXKEHHE, JJaMHUHAPHBINH MOTOK. ['mmoTe3a Pelinonmbaca o mepexoje
JTAMUHAPHOTO TIOTOKA B TYPOYJICHTHBIN MOTOK. [IepexoHbIil pexum.

17. Tlonsitue o momobun (pu3mUecKux mporeccoB. Teopembl momo0us, Yucia (KpUTSPHH)

©oN U AW



noio6us. HekoTopeie MPUHIIUITBI THAPOMEXAHUIECKOTO MOJACITUPOBAHUS.

18. Tlorepu naBneHus (Hamopa) Ha MECTHBIE COMTPOTHUBIICHHS.

19. Tlorepu no AMHE BA3KOW KHUIKOCTH.

20. I'mppaBnuyeckuii ynap. Kapurarusi.

21. VicreueHue >KUIKOCTH W3 OTBEpCTHH M HacanokK. KoapuImeHT u creneHsb CKaThus
crpyu. Koaddumment ckopoctu u pacxoja.

22. Bujapl HacaloOK: MWIMHIPHYECKHE, KOHUYECKHE, KOHOU IATbHBIE.

23. ®usuyeckue NpeAcTaBIeHUs O (GOPMHPOBAHUU TUAPOJUHAMUYECKOIO IMOIPAHCIOA.
Kpurtnueckoe yncio PeliHobACa 1715 IIIIaCTUHBL.

24. Crpyiiasle anmapatsl. [IpuHIUN qeicTBUS, pacyer.
25. OTHOCHUTEIIEHOE PAaBHOBECHE HECKUMACMOMN KHIKOCTH.



[Tpunoxenue 2

7 OIIeHO‘lHI)Ie cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

[TpomexyTodHast aTTecTalus UMEET ISJIbI0 ONPEICIIUTh CTEIICHb JOCTHKCHHS 3aIlJIAHUPOBAHHBIX PE3YJIbTATOB O0YUYCHHMS 110 JUCIUILTUHE (MOIYIIIO )
«['uaporazoauHamMuka v MpoBoAUTCA B (hopMe 3auera.
a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPEJICTBA JJIs TPOBEICHUS POMEKYTOUHOM aTTECTAIINHN:

CrpyKTypHBIii
3IIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3ynbTarhl
o0y4yeHust

O1eHOYHBIE CPEICTBA

YK-1 - CnocobeH ocyliecTBIATh MOUCK, KPUTHYE

CKMU aHaIu3 U CUHTE3 I/IH(I)OpMaI_II/II/I, IPUMCHATDb CUCTEMHBIN MOAXO01 JIJIs PCICHUS ITOCTABJICHHBIX 3a1a4

YK-1.1

AHanu3upyer 3ajady, BBIIEIIAS
ee 0a30BbIE  COCTAaBIISIOIINE,
paccMaTpuBaeT U IpejiaracT
BO3MOJKHBIE BapUAHTHI PEIICHHS
IMOCTaBJICHHOM 3aJa4H, OLICHUBAS
HX JOCTOMHCTBA M HEAOCTATKH

[TpumepHBIii IepedeHpb TeM i pedeparos:

1. CraHOBI€HHE U PAa3BUTHE THAPOTa30MHAMUKH KaK HAYKH.

2. Cocynpl, paboTatoniue noa gasieHueM. [IpuOopsel 115 u3sMepeHus JaBieHUs.

3. [IpakTHueckoe npuMeHeHue ypaBHeHus bepuyiu.

4. V3Mepenue pacxo/ia )KUAKOCTH B PA3IMYHBIX TEINIOTEXHUYECKUX CUCTEMaX.

5. YMeHblIIeHne OTeph aBICHUs IPU MPOEKTUPOBAHUH TPYOOIIPOBOIOB IS PA3INYHBIX
SHEPrOHOCUTENEH.

6. KaBurtanus: Bpen u nosb3a.

7. Kak n36exarb rujpaBiInuecKkoro yaapa?

8. IlpumeHeHue Teopuu 1o100ust B ruApora3oIMHaAMUKe.

YK-1.2

Omnpenenser, HHTEPIPETUPYET H
paHXHUpyET uHpopmaruio,
TpeOyeMyro  JId  PCIICHHS
IMOCTaBJICHHOM 3aJ1a49M;
OCYUIECTBIISIET TTOMCK
nHOOpPMAIMKA 110  PA3TNIHBIM
TUTIAM 3aIIPOCOB

IIpumeps! 3anay:

3AIAYA 1. B oronutensHoO# cucteme (KOTEN, paauaTopsl, TPYObl) HEOOIBIIOTO JOMa COACPKUTCS
BoJa B 006&Me 0,4 M°. CKOIBKO BOJIBI JOTONHATENHHO BOMHIET B pacIIMPUTEIBHBINA COCY,
cooOtmaroruiics ¢ armocdepoit, mpu HarpeBanuu e€ ot 20 10 90 ° C. TemneparypHblii K03h UIHEHT
00BEMHOT0 pacuIpeHust Boabl NpuHATH Bt = 0,0006 K

3AIAYA 2. Onpenenuts 00bEM BOJIBI, KOTOPBIM HEOOXOIUMO MOJATh JOTIOTHUTEIHHO B BOJIOBO/
auamerpom 500 MM 1 JiuHOM 1 KM npu noBbIIeHuH faBienus 1o 3,8-Mlla. BonoBoa 3anonHen Boioi
pu aTMocepHOM aBiieHuu. TeMmeparypy nojgaBaeMoi BoAbl M BOJbI B BOAOBOE NMpuHATEH 15°C.
Koadduunent odvremuoro cxarus cocrasiuser B, = 0,5 10° K™

3AJIAUA 3.




CtpyKTypHBIit
AJIEMEHT

KOMIICTCHLIN

[TnaHupyemMsbie pe3yabTaTsl
00y4deHust

OneHouHble cpeacTBa

B ceuenuu 1 TpyOompoBoa auamMeTpoM 24 ¢M CpeIHsIsI CKOPOCTh TOTOKA COCTaBIsgeT 5 M/c. OnpenenuThb
JaMeTp ceueHus 2 TpyoonpoBoJia, €Cau CpeHsisl CKOPOCTh MOTOKA B ceYeHHH 2 paBHa 15 m/c.

YK-1.3

IIpu o6paboTke wuHDOPMAITIH
oTau4aer (akTbl OT MHEHHUH,
WHTEpIPETAINA, OIICHOK,
dbopmupyet CcOOCTBEHHBIE
MHEHUS u CYXKICHHSI,
aprYMEHTHPYET CBOM BBIBOJBI U
TOUKY 3pEHUS

[IpuMep KOMILIEKCHBIX 3a7ay:

Pacuer norepp naBieHus NPOLYKTOB CrOpaHUs IO ra30Xo0aM METaJITypruueckux neueil. Onpenenenue
BBICOTHI JILIMOBOH TPYOBI.

Lensto pacuera PI'P sBustoTcss pacueT morepb 3HEPIMM NPU ABMXKCHUH PEAJIBHOTO ITOTOKA BSI3KON
HEeC)KMMaeMoH KUIKOCTHU u OMnpeaACIICHUEC  BbICOTHI IIBIMOBOI71 pr6I)I o pacCHUuTaHHbIM
COIIPOTHUBIICHUSIM.

[Ipu aBMXKEHUHU PEAIBHOIO ra3a YacTh €r0 YHEPTUH PACXOLYyETCs Ha IPEOJOJICHUE TPEHUS U Pa3IMUHBIX
COIIPOTUBIICHU.

HOTCpI/I Ha MCCTHBIC CONPOTHUBJICHUSA BO3HHUKAIOT IMPHU PE3KOM M3MCHCHHHW BCIWYWHBI U HAIIPABJICHUA
CKOPOCTH, IIPH PE3KOM HM3MEHEHMM CEYEHHs KaHaja, IPU IOBOPOTE KaHAla WIHM YCIOKHEHUHU €ro
CCUCHUA, TIpHU COYAAPCHHUU ITIOTOKOB. BGJ'II/I‘II/IHy MOTCPb SHEPTHU BBIPAXKAIOT B J0JISIX CKOPOCTHOTO
JTaBJICHHUS.

Ilorepu Ha Tpenue P,,, (Ila) MoxHO ompenenuts 1O (opmye

| @@ T
P =1—= ,
P dr 2 pO T0

rne A — koapurment Tpennst; | — nnuna kanana, M; d, — IUAPaBIMYECKUN THAMETD KaHAA, M;

Py U @, — IUIOTHOCTb U CKOPOCTb JKHJIKOCTH (ra3a) IpU HOPMAIbHBIX YCIOBUSX, T.€. IIPH
aTMocepHoM AaBineHuM U Temmeparype T,, paBHoil 273 K; T — neiicTBuTensHas Temmneparypa
JKUJIKOCTH UK Ta3a, K.
[Tpu namunapuom nBmwxeHun (Re<2300) koaduieHT TpeHust 3aBUCUT OT KpuTepus PeiiHonbca:

A =64/Re

[Tpu TypOyneHTHOM IBHXEHUH KO3(pPUIIMEHT TPEeHUs 3aBUCHUT HE TOJIBKO OT Kputepus PeitHonbca, HO




CtpyKTypHBIit
AJIEMEHT

KOMIICTCHLIN

[TnaHupyemMsbie pe3yabTaTsl
00y4deHust

OneHouHble cpeacTBa

U OT OTHOCHTENILHOM IIepoxoBarocTh cTeHkd kanama ( A/d ), paBHOH OTHOLIEHHIO aOCOIKOTHOM
mepoxoBaroctd A (B MM) K auaMeTpy kanana d :
2=011(2 + By
d Re
[Ipu npUOMMOKEHHBIX TMPAKTHYECKUX pacdeTaXx KOIQGUIHUEHT TpeHus A MOXKHO NPUHUMATh
MOCTOSIHHBIM M PaBHBIM JUIsl KUpIUYHBIX KaHaioB 0,05, mis metammuyeckux 0,04.
[ToTtepu Ha mpeoosieHne MecTHEIX comnpotuBiieHui (I1a), onpenemnsirores mo hopmyiie

2
o, T
P,=(—"2p —
mcC 0
2 T,
rne & — xoddduimenT mectHoro compoTuBiieHUs. Ero BeiawmuuHa 3aBUCUT OT ()OPMBI MECTHOTO

COIIPOTHUBIIEHUS, KaK IIPABUJIO, OIPE/IEIICHA ONBITHBIM IIyTEM U IPUBEJEHA B CIIPAaBOYHOM JIUTEpATypeE.
BaxkneiiimmM pacueToM, KOTOPBIM BBIMOTHSAETCS A7 MOJABISIONIET0 OONBIIMHCTBA IMEYe, SBISETCS
olpeziesieHue CyMMApHBIX MOTEPh ABJICHUS Ha MyTH JIBUKEHUS JBIMOBBIX ra30B OT I€YU JI0 ABIMOBOM
TpyObl. CyMMapHBbIe MOTEpU HCIIOJB3YIOTCS MPHU ONPEAETICHUH Pa3MEpOB JBIMOBOM TpyObl, KOTOpas
paccuuThIBaeTCS W3 YCIOBHUS, YTO pa3peKEeHHE, CO3/1aBaeMO€ JbIMOBOM TpyOOil, MOMKHO OBITH MO
a0COIIOTHON BeJIMYMHE OOJIbIIE CyMMBI BCEX COTNPOTUBIICHUH, BOSHUKAIOUIUX B ILIMOBOM TPAKTE MEYH.
[Ipu pacuere npIMOBON TpyObl BHYTPEHHHUI AMAMETp yCThs TPyObl (Ha BBIXOJIE€ U3 HEE) NMPUHUMAIOT,
UCXO0/1s U3 YCIIOBUH «HE33yBAEMOCTU», T.€. CKOPOCTb I'a30B B YCThE HE JI0JIKHA OBITh MeHbIlE 3-4 M/c.
[Ipu pacdere KUPIUYHBIX U )KETIE300€TOHHBIX TPYO MOKHO MPUHATD, YTO AUAMETP TPYObl y OCHOBaHUS
npuMepHo B 1,5 pasza 6onbiie quaMerpa yeTbs. [10 yCIoBUsAM BBINOIHEHUS KUPIUYHON KIaIK1 TUaAMETP
yCThs He JoJikeH ObITh MeHee 0,8 M. [lafienne TemnepaTypsl Ia30B 110 BbICOTE TPYOBI ISl KUPIIUYHBIX U
xKene300eTOHHBIX TpyO mnpuHuMaercs 1-1,5 rpag/m, a nmns Mmertauimyeckod — 3 rpag/m. Ilo
CaHUTAPHO-TUTHEHWYECKUM TpeOOBaHMSIM BbICOTa TPYObl He JOJKHA ObITh MeHblne 16 M. Ecnu ogHa
TpyOa OOCIY)KMBAaeT HECKOJIBKO I€4ei, TO pacueT BBICOTHI TPYObl BEAyT MO MaKCUMaIbHOMY
CONPOTHUBJICHHIO, & HE TTI0 CYMME COIMPOTUBIICHUI JIMOBBIX TPAKTOB BceX neyer. Uucino neyen Bauser
Ha BEJIMYMHY JMaMeTpa TPYyObl, TaK KaK MPU 3TOM YBEJIWYHBAETCS KOJIUYECTBO MPOJYKTOB CTOpaHMUS,
MPOXOSAIINX Yepe3 TPyoy.

PaccuuTath norepu AaBieHHs 10 Ta30BOMY TPAKTY U ONPEJIEIUTh BBICOTY TIMOBOM TPYOBI.

I1K-3 — Cnioco6eH onpenensth HoOpMaTHUBHbIE YPOBHHU JIONYCTUMBIX HETATUBHBIX BO3/IEHCTBUI Ha YEJIOBEKa U OKPYKAIOIIYIO CPEY; MPOBOJIUTH U3MEPEHUs
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KOMIICTCHLIN

[TnaHupyemMsbie pe3yabTaTsl
00y4deHust

OneHouHble cpeacTBa

YPOBHEMH onacHOCTEH B cpesie 00uTaHus1, 00padaThIBaTh MOJIy4YE€HHbIE PE3YJIbTAThI, COCTABIATH IPOTHO3bI BOZMOKHOT'O PA3BUTHS CUTYAllUH; AaHATTU3UPOBATh
MEXaHU3MBbI BO3/ICHCTBHSI OIMACHOCTEH Ha YelOBEeKa, ONPENENATh XapaKTep B3aMMOJICHCTBHS OpraHM3Ma YellOBeKa C OMACHOCTSAMHU Cpeibl OOMTaHUs ¢
YUeTOM CHEeIM(PUKH MEXaHU3Ma TOKCUYECKOro JEHCTBHs BPEIHBIX BEILECTB, SHEPreTUYECKOr0 BO3ACHCTBUS U KOMOMHUPOBAHHOIO JEHCTBHS BPEAHBIX
(akTOPOB; ONMPENEIATH ONACHBIE, YPE3BHIYAWHO OMACHBIC 30HBI, 30HBI IPUEMIIEMOTO PUCKA

[IpumepHbIil EpedeHb BOIPOCOB:

1. Kak onpenenuts BeIMYMHY aOCOJIFOTHOTO ITb€30METpUUECKOro aaBieHus? M30b1rounoro?
2. Kak u3mepuTh BeIUUNHY U30BITOYHOTO TbE30METPUUECKOTO JIaBICHUA?
3. UYewm ornmuaercs AaBieHue oT Hanopa? EAnHUIEI H3MepeHust JaBJIeHUs U Haropa’?
OcymecTBiser MOHUTOPHHT 4. JlaBnenne 1 kr/cm®. CKOIBKO 3TO COCTABHT MM.BOJL.CT., ITackaneii, H/m>?
(YHKIIMOHUPOBAHUS CHCTEM 5. YpaBuenue bepHymin nis uaeanbHOM KUIKOCTH.
TK-3.1 obecriedeHuss U yOpaBJICHUSA 6. dusnyeckuii CMbICI IbE30METPUUYECKOTO, TEOMETPUUYECKOI'0 U CKOPOCTHOI'O JIaBJIECHUS?
OXpaHOU OKPYXKAIOIIEH Cpebl, 7. UYro Ttakoe abcomroTHOe crarmueckoe maBineHue? Kak ero ompenenuts? W30bITouHOE
OXpaHOW Tpyzaa, 0€30MaCHOCTBIO CTaTUYECKOe JjaBiieHue?
B UpE3BBIYAITHBIX CUTYaIUIX 8. KoHCTpyKTHBHBIE 3IIEMEHTHI MUKpoMaHoMeTpa. [y dero Hy)kKHa HakioHHas TpyOka? Kax
OIIPEAEINTh UICTUHHOE 3HAYE€HUE JaBJICHUSA?
9. Kak moaroroBUTh MUKPOMaHOMETP K U3MEPEHHIO JTaBICHU?
10. Kakwue nokaszanusi jacT npuoOop: 3aBbILICHHbIE WU 3aHUKEHHBIE, €CJIM BMECTO CIIUPTA HAJUTh
Boay? Kak n306aBUTbCS OT 3TOM MOTPEIIHOCTH?
[IpoBomut muanupoBanue | [Ipumeps! 3agau:
JOKYMEHTAJIBHOE 3AJIAYA 1. Bona npu tremneparype 20 °C nuxercs o TpyoonpoBoay nuamerpom 35 mm. Onpenenurtsb
COIIPOBOJKACHUE JEATEIbHOCTH | peXKUM TEUEHUS KHUIAKOCTH, €CIIM 00beMHBIN pacxof coctasiseT 0,05 m*/cex. KnnemaTnueckas BI3KOCTb
o COOJTIOICHUTO WJIH | BOJIBI iU laHHO# Temneparype 1,006- 107 M? /cex.
I1K-3.2 JOCTUKEHUIO tpeboBanuii | 3AJIAYA 2. Haiitu naBieHue Ha cBOOOJHOM MOBEPXHOCTU B 3aKPBITOM COCYZE C TpaHCc(HOpMaTOPHBIM

HOPMAaTHBHBIX aKTOB B cdepe
OXpaHbl OKpYKalollel cpenpl,
OXpaHbl Tpyaa, 0€30MacHOCTH B
Ype3BBIYAITHBIX CUTYAITHSIX

MacjioM, €CITi YPOBEHb JKHUJIKOCTH B OTKPBITOM IE30METPE BHINIC YPOBHS Maciia B COCy/Ie Ha 2 M.
I110THOCTH GeHsnHa cocTasisieT 886,4 kr/m, OapoMmeTpHuuecKoe JAaBleHHe paBHO 745 MM.PT.CT.
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00y4deHust
KOMITETEHIINHU

[Ipumep 3ananus:

«[IpakTnueckoe npUMEHEHHE YypaBHeHHs bepHymnu». Bemonnsercs pacder u  00001IeHHE

9KCIEPUMEHTAJIbHBIX JTAaHHBIX, a TaKKe TpeOyeTcs MOJIyueHUE 3aBUCUMOCTEH MEX]y HCCIIEIyeMbIMU

napaMmeTpamu.

[Topsinok neicTBuii:

1. IloaroroButs Tabmuip! «KypHan HaOmoaeHU» (Tabn. 1) U «Pe3ynbTaThl pacyeToB MO OMBITHBIM

TaHHBIMY (Tabd. 2).

Tabauua 1
CnocobeH OCYIIECTBIISATH HKypHan HaGIo et
E(C)EIT)IJEEEM CO(C;;)(I)[:EZ(; }(I:HHiTeM E Ne n/m [TonHoe MaBieHME B CEUCHHSIX Heesomerputieckoe AapieHme
8 B CEUCHHUAX
CPEICTB 3alIUThl OKPY>KaIOILIEH 1 ) 1 5
cpeanl, paboYnXx MECT, CUCTEM To
CpEICTB } 3aIUTHI npu mpuopy, Ilo Ilo IIo
YpE3BBIYANHBIX CUTYaIUsX. MM BOJL [la | mpubopy, | Ila npudopy, [Ta npubopy, Ila
I1K-3.3 Crnocoben OCYIIECTBIISITh or. MM BOJ. CT. MM BOJ. CT. MM BOJ. CT.
KOHTPOJIb BBITIOTHCHHSI 1
3aIL1aHUPOBAHHBIX 5
MeponpHsTHi 1o oXpaHe 3
OKpYy)KalIlel Cpelbl, OXpaHe 4
Tpyna, o0ecreueHuno T 5 5C
0€30MacCHOCTH B UYPe3BbIUAHHBIX ceMricpatypa BO3yxa B 1abOpatopuH,
CUTyalusiX Ha 00bEKTe TaGumia 2
Pe3ynbpTaThl pacyeToB MO OMBITHBIM JIAHHBIM
Ne ?11;1(3)}? SEEII;OBG [oTepn Koado. Koadd. | Pacxon Kpurepun
win | couenmsx | AQBICHNS, | COMPOTHBICHHUS, | CKOPOCTH, 1303)13yxa, Diinepa | Peitronbaca | Pt
1 > ITa g ® m/c Eu Re
1
2
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KOMIICTCHLIN

[Tnanupyemsbie pe3yabTaThl

O1leHOYHEIE CPENCTBA
00y4deHust p

w

SN

2. VI3amepeHHbIe 3HAUCHUS NIepenaaa JaBjieHus (MM BOJI. CT.) IEPEBECTU B eAuHULIbI cucteMbl CU
(ITa).
3. BbluncanTh CKOPOCTHBIE JaBICHUS B CEUEHUIX | U 2 1715 KaXa0ro 3aMepa:
P1c1< = PlHOJIH - Pll'[bES;
PZCK = PZHO.IIH - PZr[be3
4. BplUUCIUTh OTEPU J1aBJICHUS

Pl'IOT = Pll'IOJ'IH - PZI'[OJ'IH
5. Beraucnuth KO3QGUIHMEHT THAPABINYECKOTO CONPOTHBIICHHS

— Pl'IOT
P 2CK
6. PaCC‘lHTaTB TITIJIOTHOCTDH B03z[yxa HpI/I TeMnepaType
=1,29 To =1,29 273
S T

7. Y3 ypaBHenus (11) onpeaenuts KOdPPHUIUEHT CKOPOCTH

) Y, PZCK

v \/Z(Plnom-[ — P2nbe3) \/Plnom-l - PZr[be3
Ps
8. HaiiTu cpennee 3HaueHune ko3duimenra ckopoctu
_ i=1 Qi
B n

r7ie N — 9UCcyIo0 3HAYEHUH ;.
Tak kak k0d(pPUIMEHT CKaTUS CTPYH € = 1, MOKHO MPUHSATH
p=A
rae { — kodhdUIHEeHT pacxoa.
9. OnpenenuTh 00BEMHBIC PACXOBI BO3/IyXa, BEITEKAIOIIETO U3 COTIIA
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OneHouHble cpeacTBa

Z(PIHOJIH - P2nbe3)
Pg

rae fo = 0,785d? = 0,000314 m? — IomAaab BEIXOIHOTO CEUYCHUS COILIA.
10. OnpenenuTh IEeHCTBUTEIBLHYIO CKOPOCTH JIJIsl K&KIOTO ONBITAa U3 ypaBHEeHHs pacxonaa (12):

V=ipfo

11. Beruncnutsb uncna nopoodus Diinepa Eu u Perinonbaca Re. Ecnu kputepuit Pelinonbaca
MEHSIETCs, @ KpUTepuid Diljiepa 0CTaeTcs MOCTOSIHHBIM, TO HACTYINAET PEKUM aBTOMOJIEIbHOCTH, T.€.
CTPYs CO3/Ia€T MOJA00HBIE SIMIOPHI CKOPOCTEH JIJIsl TOTIEPEYHBIX CEYECHUH MTOTOKA.

P lck P 2cK
Eu=——"-—
P2
Yucno mompobus Dityiepa yKka3plBaeT Ha OTHOIICHUE H3MEHEHHUS IaBJICHUS K YBOCHHOMY

CKOPOCTHOMY JIaBIICHHIO.
w,d
Re = —

v

rae d — quametp coruta, d = 0,02 m.
vV — K03 GUIUEHT KHUHEMaTUYEeCKOI BA3KOCTH Bo3ayxa, v = 15,1+ 10°.

12. Pe3ynpTaThl pacyeToB 3aHECTH B TaOJI. 2.

13. Tlo pe3yapTaTaM pacdeToB MOCTPOUTH TpaduiIecKyro 3aBUCUMOCTE V = f (P, ), a TaKkKe
3aBucumocth Eu = f(Re).

14. B BbIBOJAX yKa3aTh:

— KaKuM 00pa3zoM 3aBHCAT MOTEPU JaBICHUS OT PAcX0a KHUJIKOCTHU (ra3a);

— KaKoBa BeJIMYUHA KOAPPHUIIUEHTA;

— HaOJIFOIaeTCs T aBTOMOJICTTPHOCTh B PACCMATPUBAEMOM JTHAITa30HE PACXO0/I0B;

— KaK 3aBUCUT PAcXO/] JKUJKOCTH Yepe3 COILIO OT MhE30METPUIECKOTO JTABICHUS TIePe]T COTUIOM.
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[IK-4 - CrnocoOeH OpHUEHTHPOBATHCS B OCHOBHBIX MpoOJIeMax TeXHOC(PEpHOH Oe30MacHOCTH; MPUHUMATh YYacTHE B HAYyYHO-UCCIICIOBATECIHLCKUX
pa3paboTKax 1o npoQuio MOAroOTOBKU: CUCTEMATU3UPOBATh MH(POPMAIIHIO 110 TEME UCCIIEOBAHUN, MPUHUMATh Y4acTHE B SKCIIEpUMEHTaX, 00padaTbiBaTh
MOJIyYEeHHBIC JAaHHBIC; PelIaTh 3aa4u MPodeCCHOHATBHON ACITETbHOCTH B COCTABE HAYYHO-HCCIIEI0BATEIHCKOTO KOJUICKTHBA; MCIIOIh30BATh 3aKOHBI H
METO/Ibl MATEMaTUKH, €CTECTBEHHBIX, TYMaHUTAPHBIX U SKOHOMHUYECKUX HAYK MPHU pelIeHuu npodecCHOHaIbHBIX 3a/]a4; MPUMEHITh Ha MPAKTUKE HABBIKU
MPOBEJICHUS U ONIMCAHUS UCCIEAOBAHMM, B TOM YUCIIE IKCIIEPUMEHTAIBHBIX

B cocTaBe
Hay4YHO-MCCJICI0BATEILCKOTO

[Ipumep 3ananus.
3AJIAYA 1. Paccuntarhs MeCTHBIE IOTEPH 1aBIEHUS 110 FA30BOMY TPaKTYy.

KOJUIEKTUBA IIPUHUMAET y4acTue s Q, Q,
B pa3paboTKe | & L feo] E Gl | fer
9KO0JIOT0-’)KOHOMHYECKOM A h, h, h,

[K-4.1 000CHOBaHUH MI1aHOB feq - - -
BHE/IPEHUS ) HOBOH C 2 o = : K
MPUPOJJOOXPAHHOW TEXHUKH | T i i
TEXHOJNOTHH,  OKOHOMHMECKOM | (3 — 4 7 \d/c: Q, = 3,5 M¥c; Qs = 2,7 M/c;
perympoBannu tw = 600 °C; po = 1,2 kr/m;
TPHPONOOXPARHON Li=8mLy=6m Ls=4m Ly=8m hy=6Mhy=8mh3=9 m;
JEeSITeTbHOCTH OpPTaHU3aIIH fo =302 for = 2-10%) fop = fop = fux = 25-L0i%; £y =15-Ln2s £, =1,5-Lat;

IIpuMepHBIii IEpEYEHDb BOIIPOCOB:

B cOCTaBE 1. K pesepByapy Wim K HaKJIOHHOW TpyOKe CileayeT MOIKIIOYNUTh UMITYIIEC JaBJICHUS, €CITH OHO
HAyYHO-MCCIIEI0BATEIBCKOTO OTPHIATENLHOE (paspskenie)? .
KOTIEKTHBA IIPHHIMACT YUaCTHE 2. KoHcTpykmus IHEBMOMETPIECKOU TpyOxu Ilpanaris.

K-4.2 B paspaboTke MepONpHATHIA 1O 3. Kak, mome3ysice TpyOkoi IlpanATiss u MaHOMETpPOM, ONpPENETUTh CKOPOCTHOE, MOJHOE
CHIPKEHMIO TIOKAPHBIX 1 ADYIHX (130BITOUHOE), ThE30METPUYECKOE (M30BITOUHOE) aBICHUS?
PHCKOB ape3BHMAREEX 4. Ot kakux GaxTOpOB 3aBUCHUT (hopMa npodust ckopocTu?
crTyamyii 5. Kak ompenenuTts CKOPOCTh, €CIIM U3BECTHO CKOPOCTHOE JTABJIICHUE, PACX0T?

6. Kax ompenenuTs noTepu JaBieHus?
7. Kak paccuntath 00bEMHBINM U MAaCCOBBIN Pacxo/1 JKUJIKOCTH (Taza)?




CTp YKTYpHBIN HJ'IaHI/IpyeMBIe PE3YIIbTAThI

9JIEMEHT OrneHOuUHbIE CpEICTBA
00y4deHust
KOMIIETEHITUH
B COCTaBe
[Ipumep 3anauu:
Hay4YHO-UCCJIE0BATEIbCKOTO o
3AJTAYA 1. Onpenenuth HEOOXOAUMYIO BBICOTY JIBIMOBOM TPYOBI, €CJIM OHA JOJIKHA CO31aBaTh
KOJIJIEKTHBA NMPUHUMAET y4yacThe o 0
I1K-4.3 paspexenue 60 MM BOJI. CT. IpU CpeHeH Temneparype abiMoBbIX Ta3oB 400 “C u Temmneparype

B OIICHKE PE3YJIIbTATUBHOCTH U
a¢ddexTuBHOCTH CHCTEMBI
YIIPaBJICHUS] OXPAHOU Tpyaa

0
okpyxkatorero Bozayxa 0 “C. IITOTHOCTh IBIMOBBIX Ta30B IPU HOPMAJIBHBIX YCIOBHSAX MPUHATH 1,27 Kr/
3
M.

0) [Topsimok MpoBEACHUS TPOMEKYTOUHOM aTTECTAINH, TOKA3aTEIN U KPUTSPUN OIICHUBAHHUS :

[IpomexyTouHas arrecrauusi MO JUCUUIUIMHE «['HMIpora3ofHaMuKa) BKIIOYAET TEOPETHUECKHE BOINPOCHI, IMO3BOJISIIOIIME OLIEHUTh YPOBEHb
YCBOCHMSI 00YUaIOIIMMUCS 3HAaHUH, M IPAKTUYECKHUE 3aJJaHNs, BBIABISIOIINE CTENIEHb C(HOPMUPOBAHHOCTH KOMIETEHIUH, IPOBOAUTCS B hopMe 3ayeTa.
3ayer 1o JaHHOM TUCIMIUIMHE TPOBOJUTCS B YCTHOH (opMme.
IToka3zaTenu ¥ KpUTEPUU OLIEHUBAHMS 3a4eTa:
® Ha OLIEHKY «3a4TE€HO» — OOYYaIOLIUICS TOJKEH MOKa3aTh YPOBEHb 3HAHUI HE TOJILKO Ha YPOBHE BOCHPOM3BEIEHUS U OOBSICHEHUS
uH(pOpMallii, HO ¥ MHTEIJIEKTYaJIbHbIE HABBIKU PEIICHUs MPOoOJIeM U 3a/1a4, HaXOKJICHHUS] YHUKAIbHBIX OTBETOB K MIpoOJieMaM, OLIEHKU U
BBIHECCHMSI KPUTHUECKUX CYyXaAeHui. Tak ke JOIKHO OBITh IMPEJICTaBIECHO TBOPUECKOE 3aJaHHe, B KOTOPOM OTPaXEHBbI MPOOIEMBI,
Kacarolluecs: BCEX aCIeKTOB 3aIUThl OKpPY’Kalollel cpeibl 0T BHIOPOCOB/COPOCOB OOBEKTOB SHEPTETUKH.
Ha OLIEHKY «HE 3aYTeHO» — 00y4Jaroluiics HE MOXKET M0Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEACHUS U O0BSICHEHHSI UH(OpMAaLIK, HE MOXET 10Ka3aTh

HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aj/1ay.




