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1. Ileau ocBOeHHS JUCIUILIMHBI.
HNucuumnraa «OCHOBBI TEpMO-, THUAPO- M Ta30JIMHAMUKH» JOJKHA JaTh SICHOE

MpeCTaBICHNUE KaK O TEOPETUUECKUX METO/aX pacdeTa JABUKEHUS KUJKOCTH U raza, Tak U O
MPAKTUYECKOM TMPUJIOKEHUU JTUX METOJOB A pacuera OO0OpyAOBaHUS Pa3IMYHOIO
Ha3HAYCHUSI B XUMHUYECKON MTPOMBIIIJIEHHOCTH.

K ocHOBHBIM 1eJIAM OCBOCHUS AUCHUTUIUHBI «OCHOBBI TEPMO-, TUJIPO- U TA30JUHAMUKI))
CJIelyeT OTHECTH:

- TIOJIyYEHHE KOMIUIEKCA 3HAHUM OCHOBHBIX 3aKOHOB THAPOra30JMHAMUKH;

- npuoOpeTeHue YMEHUH W HaBBIKOB WX NPUIOKEHUS B 00JacTH »3HEpro- u
pecypcocOeperaronmx NpolueccoB B XMMUYECKON TEXHOJIOTHH, He()TEXUMUU U OMOTEXHOJIOTHH;

- OBJAJEHUE THUIOBBIMM METOAMKAMM pacyera amnmnapaToB M IPOLECCOB, a TAKKE
METOAMKAMH TEOPETUUECKOr0 U HKCIIEPUMEHTAIBHOTO UCCIIEN0BAHUS B THAPOra30IMHAMUKE.

K ocHOBHBIM 3agayaM oOCBOEHUS JUCHUIUIMHBI «OCHOBBI TEpMO-, THIAPO- H

ra30JIMHAMHUKNY CJICTyeT OTHECTH:

- W3yYCHHE OCHOBHBIX 3aKOHOB PABHOBECHS M JIBH)KCHUS KUIKOCTH;

- M3y4YeHUE 3aKOHOMEPHOCTEH THJIPOMEXaHWYCCKHUX IMPOIECCOB B  XHMHYCCKOM
IPOMBIIIJICHHOCTH;

- (QopMHpOBaHHE YMEHUS BBISBIIATH U aHATU3UPOBATH PU3NUSCKYIO CYIIIHOCTD SIBJICHUHN U
po0JIeM, BO3HUKAIOIINX TIPU PacyeTe arapaToB M MPOIECCOB, U HAXOUTh MyTH UX PEIICHUS;

- (QopMUpOBaHHEC YMEHHUS CTPOUTh MAaTEMAaTHUYECKHE MOJICIIA ITPOIECCOB JIBHIKCHHUS
KUJKOCTH U ra3za B TPyOOIPOBOIHBIX U Ta30MPOBOIHBIX CUCTEMAX;

- (opMupOBaHHE HABBIKOB pacueTa ABMKEHUS KUIKOCTH U rasa 1o TpyoorpoBoIaM.

2. Mecto mucuuninnbl B cTpykrype OOII 6akanaBpuara.

Huctumumaa  «OCHOBBI  T€PMO-, THAPO- W Ta30JIMHAMHUKH» OTHOCHUTCA K YHUCIY
npodeccuoHaIbHBIX  Y4YeOHBIX  JAMCHMIUIMH  4YacTd, (opMupyeMoll  y4yaCTHUKAMHU
obpazoBatenbHbiXx oTHOmeHMH (b.1.2.2.9) ocHoBHOW o00pa3oBaTebHON  MPOTPAMMBI
OakanaBpuara «Wurterpanus u nporpammupoBanne B CAIIP», B3anmocBs3aHa JIOTHYECKH H
CoJIepKaTeIbHO-METOIMYECKU CO CIECYIONUMHU AUCIUIUIMHAMK U nipakTukamu OOIT:

B 6a3o060ii wacmu 6azoseozo yuxna (b.1.):

- 6€30MaCHOCTb KU3HEEATEIIBHOCTH.

B sapuamusnoii wacmu 6azoseozo yuxna (b.1.):
- pusuka;
- CUCTEMbI UH)XEHEPHOT'O aHaJIU3a.

3. IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHS MO0 AMCHUIIHHE
OcHOBBI TEPMO-, THAPO- U FA30AMHAMMKH , COOTHECEHHbIE C IVIAHUPYEeMbIMU
pe3yJibTaTaMU OCBOEHHUsI 00pa30BaTeJbHON MPOrPaMMBIL.
B pe3synbrare 0CBOCHUS JUCHUILIMHBI Y 00y4aromuxcs GopMUPYIOTCS CIeAYIOIIHE
KOMIETEHIIUU U JIOJKHBI ObITh JOCTUTHYTHI CJIEAYIOIINE Pe3yJIbTaThl 00yUEeHHS KakK dTan
dbopMupOBaHUsl COOTBETCTBYIOIIUX KOMIIETCHITUI:



B pesyJasbTate

OCBOEHHS
Kon o0pa3oBaTeIbHOM IlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB
KOMMeETEeHI[HH NMPOrpaMmblI 00y4YeHH MO TUCIUILINHE
00yyaruiicst 10J15KeH
00J1a1aTh
Crniocoben
pa3zpabaTbiBaTh
JIOKYMEHTBI
nH(pOpMaLMOHHO-
MapKEeTHHTOBOTO IIK-4.2 YMers:
Ha3HAYCHMS, pa3zpabaTeiBaTh WHCTPYKIIUIO 10 MOHTAXKY,
I1K-4 pa3pabarsIBaTh MYCKY, peryaupoBaHUIO " oOkaTke
TEXHUYECKUE TEXHWYECKOTO  CpPEJICTBA WM  alllapaTHO-
AOKYMEHTEI, IPOrPaMMHOTO KOMILJIEKCA.
aJipeCOBaHHbBIE
CTETIHAIACTY TIO
nH(}OPMaLMOHHBIM
TEXHOJIOT UM
[1K-5.1. 3HaTsb:
NPUHLIMIB QYHKIMOHUPOBAHUS MEXaHUUYECKUX
CUCTEM U UX (PYHKIHOHAIBHOCTH; MaTEPUAIIbI U
IPOLECChl, HEOOXOAUMBIE [UIsl  MOJyYCHHS
HE0OpaOOTaHHBIX 3aroTOBOK (JIMThE, CBapKa,
MEXaHHYeCcKas 00paboTKa); MIPUHIIATIBI
KOH(UTYpUpPOBaHUS MapaMeTpoB
Criocoben IPOrPaMMHOTO 0OecTieueHusl.
MPOEKTUPOBATh U I1K-5.2. YMeTs:
paspabarTbiBaTh paboTaTh C COBPEMEHHBIM IPOrPAMMHBIM
MHXCHEPHOC obecrieueHrneM B o00OBeMe, JOCTATOYHOM s
ITK-5 IpOrpaMMHOE
obecreuenie, KOH(UTYpUPOBAHUS rapaMeTpoB
HHTETPHPOBATD B OpOrpaMMHOTO  OOecrieyeHus;  Ha3HaudaTh
NeATeTbHOCTD XapaKTePUCTHKU MAaTepUajoB; pPeaJu30BbIBATH
IPEIIPUITUS MO0JIb30BATEIbCKUE TPOTPAaMMBl M MOIYJIH B

cpene CAIIP.

I1K-5.3. Bnagerts:

CHEeINaTN3HPOBAHHBIM MIPOrPaMMHBIM
obecreueHrueM JUIST TPEXMEPHOTO
MOJETUPOBAHUS, POTPaMMHUPOBAHUS u

pemenus apyrux 3amad B CAIIP B oOneme,
JIOCTAaTOYHOM TUIst KOH(HUTypHUPOBAHHS




napaMeTpoB  MPOTPaAaMMHOTO  OOECTIEUEHUS;
PykoBoactBamu, Tabnuamu, CIIUCKaMU
CTaH/IapTOB, KaTajoraMu MpoayKI1H.

4. CTpyKTypa M cofep:KaHue UCIUILTUHBI.

OO6mast Tpy1I0€MKOCTh JUCIUTIIUHBI COCTABISACT 3 3a4ETHBIX euHUIIb, T.¢. 108
aKaJIeMUYECKUX 4acoB (M3 HUX 54 4acoB - caMOCTOsITeNIbHAsL padoTa CTYJIEHTOB).

Paznensl nucummuimabsl « OCHOBBI TEPMO-, THJIPO- M Ta30IMHAMUKIY U3Yy4arOTCs HA
TPeTheM Kypce B MATOM ceMecTpe. Dopma KOHTPOJIA - IK3aMEH.

CrpykTypa u cojepkaHue TUCIUIUTMHBI « OCHOBBI TEPMO-, TUIPO- U TA30IMHAMHUKN T10
CpoKaM U BHJIaM PabOThI OTPAKEHBI B IPUIOKEHHUH 1.

Coaep:xaHue pa3ieoB JUCHUNINHBI

BBEJIEHUE

Ponb u 3HaYeHUE THAPOTa30IMHAMHUKHN B MOATOTOBKE CIICIIMAIMCTOB IO HAIpPaBJICHHUIO
DHepro- M pecypcocOeperarone Mporecchl B XUMHYECKONH TEXHOJOTHH, HEPTEXUMUH U
OomotexHosorun. McTopus pa3BUTHS MEXaHUKH KHJIKOCTH U Ta3a.

MNPEIAMET U 3AJJIAYU THAPOI'A3O/IMHAMUKHU

['mpporazogrHaMHUKONM HA3BIBAIOT OJWH U3 PA3/ICIIOB MEXAHUKH - MEXAHUKY KUIKOCTEU
Y ra3oB. MexaHuKa )KHJIKOCTH U ra3a BKJIIOYAET: - KHHEMATHKY KUIKOCTH, B KOTOPOM
M3y4aroT u3MeHeHne (hOPMBbI, pa3MepOB U MPOCTPAHCTBEHHOT'O PACTIOIOKEHUS KUIKUX
00BEMOB (OTBIICKAsCh OT MMPUYUH UX BBI3BABIIHX ); - THAPOCTATHKY, B KOTOPOU H3yJarOT
YCJIOBUS pAaBHOBECHS KUIKOCTHA B CHJIIOBOM MOJIE; - IMHAMUKY, B KOTOPOH U3y4YarOT 3aKOHBI
JBOKEHUS XUAKOCTH. OnpeneneHue (MOHATHE) KUJIKOCTH, Ta3a. [ToHsATHE CIIIONIHOCTH.
Kpurepuii crutomHocTH.

OCHOBHBIE CBOUCTBA )KHJIKOCTEN U I'A30B

OcHoBHBIE (DU3MUECKHE CBOMCTBA JKUAKOCTEH U ra3oB. C:kumaemMocThb. TemnepaTypHoe
pacmpenue. Bsaskocts. [loBepxHOCTHOE HaTskeHHE. Moaens naeanbHOM )KUIAKOCTH.



HeHnproTOHOBCKHME KUAKOCTH.

I'MIPOCTATHUKA

Cuinbl, 1eiicTByOIIME B )KUAKOCTH. CBOMCTBA JABJICHUS B TOKOAIICHCS HKUJIKOCTH.
[ToBepxHOCTH paBHOrO NaBieHus. CBOOOHAS MOBEPXHOCTD KUJIKOCTH. Y paBHEHUs Ditnepa
paBHOBeCUs KUAKOCTH. OCHOBHOE ypaBHEHUE ruApocTaThKU. 3aKkoH [lackansa. Cunbl
CYMMApHOT0 JaBJICHUS KUJIKOCTH, IEMCTBYIOIIETO HA INIOCKUE U KPUBOJIWHEHHBIE
nmoBepxHOCTH. OTHOCUTEILHBIN MTOKOU (paBHOBECHE) KUAKOCTH. [Ipuboph! A1t u3MepeHust
JABJICHUSL.

KHHEMATHUKA AKUNJIKOCTHN. JANHAMMUKA AKUIKOCTHN,
JULMEHHOH BA3KOCTH

OCHOBHBIE MOHATHS KMHEMATUKH KUAKOCTHU: TPACKTOPUS, JIUHUS TOKA, dJIEMEHTapHas
CTpy#iKa, TpyOKa TOKa, )KMBOE CEUEHHE, IeMeHTapHbI pacxo. [Totok kunkoctu. Cpemnsis
CKOpOCTh. Buawsl nBukeHUs KUAKOCTA. OJIHOMEPHBIE TMOTOKM JKUAKOCTEM U Ta3oB.
HNudbdepennmansHoe ypaBHEHHUE JBHXKEHUS HACATBHOM >XKUAKOCTH (ypaBHEHUE Ouiepa).
[Inockoe (nBymMepHOE) JBUXKEHUE WCANbHOW IKUAKOCTU. YpaBHeHUe bepuymnu s
YCTaHOBUBIIIETOCS ABHUKEHUSI UeaTbHOMN XUaKoCcTH [1o1001e ruipoMeXaHMYeCKUX MPOIIECCOB.
Uucno Peitnonbaca. OOmas wHTerpayiibHas (GopMma ypaBHEHUN KOJWYECTBA ABWIKCHHS U
MOMEHTA KOJIMUECTBA JIBUKECHUSI.

JIMHAMUWKA BSI3KOM ) KUJIKOCTH

VYpaBHenune bepHyum 1 MOTOKA peabHOU (BSI3KOM) KUAKOCTH. DUBHUESCKUN CMBICI
ypaBHEHUs bepHyuM (r€OMETpUYECKOE U IHEPTETUUECKOE TOJIKOBAHKE). Y pPaBHEHUE Pacxo/a.
OO6mue cBeneHUs: O TUAPABIMYECKHUX MOTEpsX. Buabl rugpaBnuueckux moteps. [IBukeHue
ra3oB: yCJIOBUE IPUMEHUMOCTH 3aKOHOB I'MIPABIIMKHU K JBUKECHUIO Ta30B. [lorpannuHsbIi cioi.
HuddepennmanbHoe ypaBHEHHE IMOTPAHUYHOIO CiosA. MamuHbel i TpaHCHOPTHUPOBKU
KUJIKOCTU. XapaKTEPUCTUKA CETH MEepeMelIeHUs XKUAKOCTU. CTaTUUECKUM U JTUHAMUYECKUM
HaIop B CETH.

HUCTEYEHUE ) KUJKOCTH W3 OTBEPCTHUH U HACAJIKOB

Kiaccudukanys oTBEepCTHH M OCHOBHBIC XapaKTEPUCTUKH HCTeueHHs. lcreueHwue
KUJKOCTU Yepe3 OTBEPCTUSA B TOHKOW CTEHKE (HE3aTOIUICHHbIE U 3aTOILICHHBIE OTBEPCTHUS).
['unpaBnuyeckuit pacu€t orBepctuil. Hacaaku. Krnaccubukamuss u o0IacTh NMPUMEHEHHS.
['mppaBauueckuit pacdy€T HacaakoB. lVcTedeHWe JKHAKOCTH TMPH IEPEMEHHOM Harmope
(ommopoXHEHUE pe3epByapa, OMOPOKHEHNE COOOIITAOIUXCS COCYIOB).

TEYEHHUE XKNJIKOCTHU U HEBSA3KOI'O (MAEAJIBHOI'O) I'A3A

CkopoCcTh  pacmpoCTpaHEHUs]  BO3MYIIEHMM.  MeToaq  MalblX  BO3MYIIECHHIA.
I'mppasnuueckuii yaap. [Ipsamoit ckadyok yniaoTHEHHS. XapaKTEPUCTUKU OJTHOMEPHOTO TEYEHHS.
JIBrb>keHWE HaeaIbHOrO0 ra3a B KaHajie nepeMeHHoro cedenus (cormio JlaBans). CBepX3BYyKOBBIC
teueHns. Kocoll ckauok ymmoTHeHUs. OCOOCHHOCTH JBYXKOMIIOHEHTHBIX W ABYX(a3zHbIX
TeueHU. TeueHue >KUJIKOCTH mpu (Pa30BOM paBHOBECHUM. TEMIOBOM CKAYOK U CKAYOK
KOHJICHCAIINH.



5. O0pa3oBaTe/ibHbIE TEXHOJIOT UM,

Metoauka npenojaBaHus AUCIHUIUIMHBI « OCHOBBI TEPMO-, THIPO- U TA30JJUHAMUKHU » U
peanuzanusi KOMIIETEHTHOCTHOI'O TOJAXOJAa B U3JIOKEHHMM W BOCHPUATHM Marepualia
npeaycMaTpUBaeT HUCIOJIb30BaHUE TPYIIOBBIX, WHAUBUAYAIbHBIX ayJAUTOPHBIX 3aHATHI C
1enpl0 (HOPMUPOBAHUS U PA3BUTHS MPO(HECCUOHAIBHBIX HABBIKOB 00YYAIOIINXCSI B COUETAaHUU
C BHEAyIUTOPHOU paboTOH C 1Eenbl0 (POPMUPOBAHMS U PA3BUTHSA NMPOPECCUOHAIBHBIX HABBIKOB
oOyyJarommxcs:

- OpraHu3aius ¥ NpoBeJCHUE JTEKIUH;

- TOJrOTOBKA [0 TEMATUKE CEMUHAPCKUX 3aHATUH;

- OpraHu3aius ¥ NpoBEJCHUE CEMUHAPCKUX 3aHATH.

VY nenbHbIN BeC CEMUHAPCKUX 3aHSITHH, TPOBOJAUMBIX MO AucHUILUIMHE «OCHOBBI TEPMO-,
TUAPO- U TA30JJMHAMUKNY COCTABISAET 25% ayauTOPHBIX 3aHATHIN.3aHATHUS JICKIIUOHHOTO THUIIA
cocTaBAOT 75% OT 00beMa ayTUTOPHBIX 3aHATUH.

6. OueHoYHbIE CPeACTBA AJsl TEKYIIET0 KOHTPOJIS YCIIeBA€MOCTH, MPOMEKYTOYH O
aTTeCTAlMH MO0 UTOTaM OCBOEHUS TUCIHHUILUIMHBI U Y4eOHO-MeTOoAn4YecKoe odecrnedyeHnne
CAMOCTOAITEJIbHOM Pa0OThI CTYACHTOB.

B mporecce n3yueHus: TUCIUIUIMHBI CTYACHTHI BBITIOTHIIOT HHIUBUAYATHHOE 3a/I1aHUC -
pacueTHo-Tpaduyeckyto padory. PopMa UTOTOBOM aTTECTAIIUH - 3a4eT.

B mpomecce oOyueHWs s TPOBENCHUS TEKYIIETO KOHTPOJISA YCIEBAaeMOCTH U
POMEXKYTOUHOW aTTeCTaIly, JUII KOHTPOJS CaMOCTOSTENIbHOW paboThl 00yYaromerocs Io
OTHENBHBIM pa3feiiaM JUCHUIUIMHBI  «OCHOBBI TEpMO-, THAPO- U  Ta30JMHAMHKI,
MO3BOJISIIONIME  OICHUTh CTETICHh C(OPMUPOBAHHOCTH  KOMIIETEHIIMH  OO0ydJarouIuxcs
UCTIOB3YIOTCSI KOHTPOJIBHBIE BOMPOCHI /ISl MPAKTUYCCKUX 3aHITHIA M THIIOBBIC 3aaHUs IS
pacueTHO-TpauIecKux pador.

6.1. doHja OlIEHOYHBIX CPEJCTB IJI NPOBeJAeHUs MPOMEKYTOUHOM aTTecTalun
odydyaromuxcs mo AucuuIInHe «OCHOBBI TEPMO-, THAPO- U Ta30AUHAMHMKH ».

6.1.1. [lepedeHb KOMIETEHIIHH ¢ YKa3aHUEM ATAoB UX (HOPMUPOBAHHUS B TIPOIECCE
OCBOCHHUS 00pa30BATEIBHON MTPOTPAMMBI.

B pe3ynbrare ocBOCHUS TUCHUILIUHBI (MOIYJISA) GOPMHUPYIOTCS CIIeTYIOIINE
KOMIICTEHIIVH:

Kon B pesyabTaTe ocBOeHHs1 00pa30BaTEJIbLHON NPOrPaMMBbI 00y4aKOIINICS
KOMIIeTCHIIUH J0JIKeH 00J1a1aTh



[1K-4
Cniocoben pazpabaTbiBaTh TOKYMEHTHI HH(POPMAITIOHHO-MapPKETUHTOBOTO
Ha3Ha4YCHUA, pa3pa6aTbIBaTb TCXHUYCCKUC JOKYMCHTBI, aIpCCOBAHHBIC
CTHELUAINCTY 110 HH(POPMALIMOHHBIM TEXHOJIOTHSIM

IIK-5

Crioco0OeH TIPOEKTUPOBATEL U pa3padbaThIBaTh HHXKEHEPHOE IIPOTPAMMHOE
obecrieueHre, UHTErPUPOBATH B JIEATEILHOCTh MPEITPUATHS

B nponecce ocBoeHust 00pa3oBaTesibHON MPOrpaMMbl JJaHHBIE KOMIIETEHIIUH, B TOM YUCIIE
UX OTJENbHbIE KOMIOHEHTHI, (POPMHUPYIOTCS TO3TAIHO B XOJ€ OCBOCHMS OOYyHarOUIUMUCS
JUCIUIUIMH (MOJyJiel), MPakTUK B COOTBETCTBUM C Y4YEOHBIM IUTAHOM M KaJleHJapHBIM

rpaukoM y4yeOHOro mporecca.

6.1.2 Onucanue nokasaTesield U KpUTEPUEB OLICHUBAHUSI KOMIIETEHIIUH, (POPMUPYEMBIX TIO

HUTOIraM OCBOCHHA JHUCIHUIIIIMHBI (MO)IyJ'ISI), OIMMCAaHUC IIKaJ OLCHUBAHUA:

IIK-5 - Cnioco0eH NpoeKTHPOBATH U pa3padaTbIBaTh HHIKEHEPHOE MPOrPaMMHOe ofecniedeHne, HHTErPUPOBATH
B eI TEJILHOCTD NPeANPUATHS
3HATB: OO6yJaromuiics Obysarompiics OO0yuaromuiics OO6y4aromuiics
MPUHIIATIBL JIEMOHCTPUPYET AICMOHCTPHPYCT JIEMOHCTPUPYET JIEMOHCTPUPYET
Q)YHKHI/IOHI/IpOBaHI/I}I IIOJIHOC OTCYTCTBUE I(—:Igg;);:roceTBI/Ie YaCTUYHOC IIOJIHOC
MEXaHNYECKUX WJIN HEAOCTATOYHOE . COOTBETCTBHE COOTBETCTBHE
CHCTEM U UX COOTBETCTBHE SHAHMI: IPUHIMTBL | oy apyii: nprHIATIEL 3HAHUU: TPUHIATIBI
(yHKIMOHAIBHOCTH; | 3HAHUH: IPHHLMIIBI CHMYJIALAA CUMYJISIITHH CUMYJISIIHH
Marepuabl 1 CUMYIISIIIAH (busiraeckoit cpenl B (dbu3uveckoii cpenbl B | (U3MYECKON Cpenbl B
IPOLIECCHI, usmaeckoii cpenpr B | TOM THCIC C TOM YHCIIE C TOM YHCIIE C
HEOOXOUMBIE AJIs TOM HYHCIIE C HMCTIONE30BAHACM WCTIOJIH30BaHUEM WCIIOJIb30BaHUEM
TOJTyIEHUS HCIIOITb30BaHUEM cHCTEM CUCTEM CUCTEM
HeoOpabOTaHHBIX CUCTEM HH)KeHePHOFO HWHXXEHEPHOI' O WHXXEHEPHOI' O
3arOTOBOK (JIUTEE, WHXEHEPHOT O aHaJI3a, OCHOBHBIC aHaJM3a; OCHOBHBIC aHaJIM3a; OCHOBHBIC
CBapKa, aHaJm3a; OCHOBHBIC gggHgggﬁeHm TIPUHIIATIBI TIPUHIIATIBI
MeXaHM4decKast TIPUHIIHATIBI P COIIPOTUBIICHUS COIIPOTUBJICHUS
00paboTKa); COIPOTUBJICHUS ?alj;egnam]a, raso- MaTepHanoB, ra3o- MaTepuasoB, ra3o-
TPUHIHITBI MaTepuasoB, Ta3o- POIMHAMITICCKHX TUAPOJUHAMHUYECKUX | THAPOIMHAMHYECKIX
KOH(OUIYpUPOBaHUS | THAPOAMHAMUYECKHX |’ TeHHOO6MeHHI’EX , TETUIOOOMEHHBIX , TETUIOOOMEHHBIX
napameTpoB , TEIJIO0OMEHHBIX igg];eCCOB’ CBOMCTBA MIPOLIECCOB, CBOMCTBA | IMPOILIECCOB, CBOMCTBA
POrPaMMHOIO IIPOIECCOB, CBOWCTBA pHaJIoB, MaTepuajoB, MaTepuajoB,
o0ecrieueHus.. MaTepuanos, PasIIMEHBIX CPCA. Pa3IMYHBIX CPE], Pa3INYHBIX CPE,
Pa3IUYHBIX Cpel. Honyckatores JIOTTYCKAIOTCSI CBOOOITHO OMepUpyeT

SHATUTCIILHBIC He3HAYHTENbHEIE MPHOOPETEHHBIMH

om0k, OIITNOKH, 3HAHUSMHU.

TIPOSIBIISIETCS HETOTHOCTH,

HEJI0CTATOHOCTS B —

SHAHHH, 110 PALy AHAIUTUIECKUX

nokasarteneti, R —

oOyyJarommiics

HCIIBITHIBAET

3HAYUTENHHBIC




3aTpyAHEHUs IpU
OIEepUpPOBaHUH
3HaHUSMH TIPU HX
IIEPEHOCE Ha HOBBIE
CUTYaIiH.

yMeThb:
paboTatb ¢
COBPEMEHHBIM
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JIOCTaTOYHOM JIJIA TEXHOJIOTHIECKON . 3aJa4 MHXKEHEPHOI'0 | € MPOrpaMMHOE
TEXHOJIOTMYECKOMI
KOH(HUTYpHUPOBaHHUS HOATOTOBKH [OFOTOBKH aHaIn3a, obecrieueHue Jyis
rnapaMeTpoB IIPOM3BOJACTBA, IDOH3BONCTEA TEXHOJIOTUYECKOU 3a7a4 HHXKEHEPHOI 0
HIPOrpaMMHOTO COIPOBOXKICHUS c (1)) 0 OBOflK eHI:m IIOATOTOBKU aHanu3a,
obecrieueHms; JKA3HCHHOI'O IUKJIa P & IIPOM3BOJICTBA, TEXHOJIOTUYECKOI
JKU3HEHHOI'O LIUKJIa
Ha3HA4aTh H3aCIusL. wsnennst COIIPOBOXKAECHUSA IIOATrOTOBKHA
XapaKTEPUCTUKU ) YKU3HEHHOT'O 1IUKJIa IIPOU3BOJICTBA,
Honyckarorcst
MaTepHuaos; u3nenus. Y MEHUs COIIPOBOXKICHUS
3HAYUTEIIbHbIE
peanu3oBbIBaTh - OCBOEHBI, HO YKU3HEHHOI'O IUKJIa
I10JIB30BATENIbCKUE ’ JIOITYCKAOTCS W3JIENHsL.
IIPOSIBIISIETCS
MIPOrpaMMBI U HE3HAYHUTENbHbIE CBoboaHO
HEOCTaTOYHOCTh
MOJlyJIH B CpEAie eHnA, 110 AT oMok, OIIEPUPYET
CAIIP. M > 110 PARY HETOYHOCTH, MPpHUOOPETEHHBIMU
foKasateriet, 3aTpyIHEHHS [IPU CHUSIMU
oOyJarormiics Py p M ’
AHAJIUTUIECKUX MIPUMEHSAET UX B
UCIIBITBIBAET
olepanusx, CUTYaLUsIX
3HAYUTEILHBIC . N
MIEPEHOCE YMEHNH Ha | MOBBIIICHHON
3aTpyJHEHAS IPH
HOBBIE, CII0)KHOCTH
OIlEpUPOBAHUH
HECTaHJapTHBIE
YMEHHUSAMH IIPH UX
CUTyalluu.
MIEpEHOCE HA HOBBIE
CUTyalllH.
BJIaJI€Th: OO0yuaromuiics He Ob6yuaromuiics OO6yuaromuiics OO0yuaromuiics B
CIENMAIM3UPOBAaHHBI | BIaJeeT WU B BIIaJ€CT HaBBIKAMU YaCTHYHO BIIAJEET MOJTHOM 00beMe
M IPOrpaMMHBIM HEIO0CTaTOYHOH HCIIONIB30BaHU HaBBbIKaMH BIIaJicE€T HABBIKAMH
obecrieueHreM aist CTETIEHU BIAJEET CUCTEM HCIIOTb30BAHHUS HCIIOJIBb30BAHMS
TPEXMEPHOTO HaBbIKaMH aBTOMATHU3WPOBAHHOT | CHCTEM CUCTEM
MOJIEINPOBAHMS, HCIIOIB30BAHMS O MIPOEKTUPOBAHUSA U | aBTOMAaTU3UPOBAHHOT | aBTOMaTU3UPOBAHHOT
MIPOrpaMMHUPOBaHUS | cHCTEM CIENHATN3APOBAHHO | O MPOEKTUPOBAHUA U | O IPOEKTUPOBAHUS H
U PEUICHHS JPYTUX aBTOMATHU3WPOBAHHOT | TO MPOrPaMMHOIO CIENHATN3APOBAHHO | CHENNAIU3UPOBAaHHO
3agauy B CAIIP B O MIPOEKTUPOBAHUSA I | OOECTICUSHHS IS r0 MPOrpaMMHOr0 ro MPOrpaMMHOrO
obbeme, CHEUAIN3UPOBAHHO | MHXKEHEPHBIX 3a/1a4, | oOecredeHust ajs obecrieueHust yis
JOCTATOYHOM ISt r'o IPOrpaMMHOI0 JIOMyCKAkOTCS WHXEHEPHBIX 3a/1a4, | MHKEHEPHBIX 3ajad,
KoH(UrypupoBaHus | oGecrieueHus st 3HAYUTENBHBIE HO JIOITyCKAITCS CBOOOAHO
apaMeTpoB WH)XXEHEPHBIX 3a1a4d. | ommokw, HE3HAUYHUTEIIbHBIE MIPUMEHSAET
MIPOrpaMMHOI0 MPOSBISETCSA OLIMOKH, MOJTyYEHHBIC HABBIKH
obecrieueHus; HE0CTaTOYHOCTh HETOYHOCTH, B CUTYyalUsIX
PykoBoacrBamu, BIIaJICHUS HaBbIKAMU | 3aTPyAHEHUS IpU MTOBBIIIIEHHON
TabIMIIaMH, o psay AHAJIUTUYECKUX CHOXHOCTH.
CIHCKaMH roKaszaTenei, olepanusx,
CTaHJApTOB, Obyuatomuiics MepeHoce yMEHUHN Ha
KaTaJoramMu HCIBITHIBAET HOBBIE,




MPOAYKLUU. 3HAUUTENbHBIE HECTaHIapTHBIE
3aTpyAHEHHUs IpU CUTYyallu.
IpYMEHECHUH
HaBBIKOB B HOBBIX
CUTYaIUsX.

[Toka3aTeneM OLEHUBAaHUS KOMIETEHIIMI Ha pa3IMYHBIX dTanax ux GOpMHUpPOBaAHUS
ABJIAETCS JIOCTM)KEHHE OOYyYalolMMHUCS IUIAHUPYEMBIX pe3yJlbTaTOB OOy4YeHHUs 110
nucuuuiiae «OCHOBBI TEPMO-, TUAPO- U TA30AUHAMHUKH ».

HIkanbl OLCHUMBAHUS PE3YJHbTATOB aTTECTAIMHU U UX OITHCAHHE:

dopma aTTecTaluu: IK3aMeH.

ATttecTanusi oOywaromuxcsi B (QopMe B5K3aMeHa MNPOBOAMTCS IO pe3yJbTaTaM
BBIMIOJTHEHUSI BCEX BHUJIOB YYEOHOW pabOThI, MPETyCMOTPEHHBIX YUYEOHBIM IUIAHOM IO
JAHHOM JUCUMIUIMHE (MOJYJI0), TpPH STOM YUYHUTHIBAIOTCA PE3YJIbTaThl TEKYIETO
KOHTPOJISI YCIIEBaEMOCTH B TeueHUe ceMectpa. OIlleHKa CTENeHU JOCTHKEHUS
OoOy4YaromMUMHCS TUIAHUPYEMBIX pE3yJlbTaTOB OOyUYEHHS MO JUCHUIUIMHE (MOIYJIIIO)
IPOBOJIUTCS NPEMNOAABATENEM, BEAYIIMM 3aHATUS MO AUCUUILIMHE (MOAYJI0) METOJIOM
sKcrepTHOU oneHku. [lo mrtoram arrectanuu Mo AUCHUILUIMHE (MOJYJIO) BBICTABISETCS
OLICHKA «3a4YTE€HO» UJIU «HE 3aUYTECHO.

K aTtrecranuu gomyckaroTCsl TOJIBKO CTYAEHTHI, BBIIIOJIHUBIINE BCE BUIBI yUeOHOU
paboTHl, MPeIyCMOTPEHHbIE pabdoueil mporpaMMoil nmo aucrumuinHe «OCHOBBI TEPMO-,
TUIPO- U Ta30AMHAMMKN» - 3a4TEHbl OTBETHI HA KOHTPOJBHBIE BOIPOCH! JJI TEKYIIETO
KOHTPOJIS 3HAHUH 110 TUCLIUILIMHE, U BBINOJIHEHO U 3aIIMILEHO HHINBUAYAJIBHOE 3aJaHHE.

[IIxaJa oneHUBAHNUSA Onucanune

BrImioiHeHBI Bce BUIBI yueOHOM pabOTHI,
MpeayCMOTPEHHBIC YUeOHBIM T1aHOM. CTYACHT
JEMOHCTPHUPYET COOTBETCTBHUE 3HAHWUW, YMEHHH, HABBIKOB
MIPUBEJICHHBIM B TA0JIMIIaX TTOKA3aTeJICH, OTIEPUPYET
MpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH,
MPUMEHSIET UX B CUTYallUsX MOBBIIIEHHOH clloxkHOCTH. [Ipu
3TOM MOTYT OBITh JIOMYILIEHbI HE3HAYUTEIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS MIPH AaHATMTHUECKUX OTEPALIUSIX,
NepeHoce 3HaHUi 1 yMEHU Ha HOBBIE, HECTaHAAPTHBIE
CUTYaIUH.

Boimonnenst  Bce  BHABI  y4yeOHOW  paboOTHI,
peyCMOTPEHHbIE y4eOHbIM IUIAHOM. CryneHt
JEMOHCTPUPYET YACTUYHOE COOTBETCTBUE 3HAHWM, YMEHUH,
HABBIKOB MTPUBEJICHHBIM B Ta0IHIIaX MOKa3aTese, onepupyer
npUOOpPETEHHBIMU 3HAHUSIMH, HO JIOTTYCKAIOTCS
HE3HAYUTeNbHbIE OMIMOKH, HETOYHOCTH MPH aHATUTUYECKUX
onepanusix, 3aTpyaHseTcsa pu MepeHOCce YMEHHUI Ha HOBBIE,
HECTaHJapTHBIE CUTYAIINH.

Beimonmnens  Bce  BUABI  y4yeOHOW — paboTHI,
Y 10BAETBOPUTENHEHO MPETYCMOTPEHHBIE y4eOHbIM IUIAHOM. CryneHnt
JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHMI, YMEHMIA,

OTJIINYHO

Xopo1ro




HABBIKOB ITPUBEJICHHBIM B Ta0IHIIAX MOKA3aTeNeH, ONepUpyeT
NPUOOPETEHHBIMH 3HAHUSMU, JIOMYCKAIOTCS 3HAYUTEIHHBIC
OIMMOKY, HETOYHOCTH TIPU AHATMTHYECKUX OMNEpPALUSIX,
WCIIBITHIBAET 3HAYUTEIIbHBIE 3aTPYAHACTCS IPU NPUMEHEHUU
HABBIKOB B HOBBIX CUTYaIlHUIX

He BemonHen oauH unu 6oJiee BUAOB yueOHOU
paboThI, IPETyCMOTPEHHBIX YU4eOHBIM MIaHOM. CTYIEHT
JEMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHUM, YMEHUH,
HAaBBIKOB IPUBEICHHBIM B Ta0JIMIIaX MOKa3aTeleH,
HeynoBneTBoputensHo | IOMYCKAIOTCS 3HAYUTEIBHBIC OITMOKH, TTPOSIBIISICTCS
OTCYTCTBHME 3HAHUN, YMEHH, HABBIKOB II0 sy
MOKa3aTeJIel, CTYJICHT UCIIBIThIBAET 3HAUUTEIbHbIC
3aTPyIHEHUS [IPU ONEPUPOBAHUM 3HAHUSAMHU U YMEHUAMU
IIPY UX MIEPEHOCE HA HOBBIE CUTYALUU.

q)OHIIBI OLOCHOYHBIX CPCACTB IIPCACTABJICHBI B ITPHIIOKCHUN I x pa60qel‘/’1 mporpamMme.

7. YueOHO-MeTOoaAMYECKOe U MH(OPMAIIUOHHOE O0ecnieyeHne JUCIUILIUHBI.
a) OCHOBHAaf JuTEpaTypa:
1. XKykos, H.Il. OcHOBBI TepMO-, THAPO- U Ta30JWHAMHKU [DJIEKTPOHHBIA pecypc:
yueonoe nocooue / H.I1. Kykos. - Tam6oB: ®I'BOY BIIO «TT'TY», 2011. -92 ¢
2. 3ewmmos, B. M. I'mapasnuka /B. M. 3em1ioB. - M.: U3natensctBo ACB, 2007. - 351c.
0) JONMOJIHUTEJbHAA JUTEpPATypa:
1. Kamunyn, B. . OcHoBbl tunpaBiuku u aspoaunamuku /B. M. Kamunyn, E. B.
Hposznos, A. C.Komapos, K. U. Unxuk. - M. : Ctpoituzaat, 2002. - 296¢.
2. Kamunyn, B. W. I'mapasnuka, BogocHaOkenue u kananuzaius /B. Y. Kanunys, B.
C. Kenpog, FO. M. JlackoB.-M.: Ctpoituznat, 2001. - 397c.
3. Merpesenu, B. H. CoopHuK 3a1a4 110 Kypcy THAPABIUKH ¢ pereHusmu /B. H.
Mertpeenu. - M.: Beicmias mikona, 2007. - 192c.
4. Caiipynaunos, C. III. 'mapaBnuka cuctem BojocHa0 eHus U BogooTBeaeHus /C.
III. Cai pyaauHoB. - M.: U3natensctBo ACB, 2004. - 344c.
5. VYxun, b. B. 'mapasnuka /b. B. Yxun. - M.: ®opym, 2009. - 463c.
Munck: Beimn. mikoia, 1980. - 224c.
6. Maximaés, B. K. I'mnpasnuka. I'mapocratuka /B. K. Maxmaés. - Tomck: M31-Bo
Tomckoro rOCYJapCTBEHHOTO apXUTEKTYPHO-CTPOUTEIBbHOIO YHUBEpcuTeTa, 2007.
- 46c.
7. Maxnaés, B. K. I'mnpaBnuka. OcHoBbl ruapoauHamuku /B. K. Maxnaés. - Tomck:
N3n-B0 TOMCKOrOo rocyaapCTBEHHOIO apXUTEKTYPHO-CTPOUTEIBHOIO YHUBEPCHUTETA,
2006.-69c.
B) NpPOrpaMMHOe obecriedeHue U HHTePHET-pPecypcehl:

[IporpammHoe oOecrieueHre He TPEAYCMOTPEHO.
NHuTepHeT-pecypchl BKIOYAIOT yUeOHO-METOIUYECKUE MAaTEpUaIbl B SJIEKTPOHHOM BU/IE,
MpeCTaBISHHbBIE Ha caiTe https:/lib.mospolytech.ru/ B pa3aene «bubmmorekay.

HHTepHET-peCypChI:

HasBaHuA Konnekuumn
Ne n/n DNEeKTPOHHDIN pecypc Ne porosopa. Cpok
geiicteua goctyna


http://lib.mami.ru/ebooks/

3bC «YHUMBEpPCUTETCKAA
6ubnmoTeka oHNANH»
(www.biblioclub.ru)

[orosop

Ne
121_64.44.EMN/19 ot
30.05.2019r.c 000
«Ounpekr-Meguna». c
29.05.2019r. no

3BC «YHMBepcUTeTCKan bubaMoTeKka OHNANH»
(www.biblioclub.ru)

28.05.2020 .
35C «M3paTenbeTsa NaHby [Norosop Ne 9bC «M3paTtenbcTa /laHb» (e.lanbook.com)
(e.lanbook.com) 91 33.44.EM/19 ot
) ) 30.04.2019

3BC «Polpred» (polpred.com)

MocToAHHbBIN gocTyn

0630p CMMW (apxuB nybankaumii 3a 15 ner)

Hay4yHaA aneKkTpoHHaA
6ubnmoteka e.LIBRARY.ru

MocTOAHHBIN foCTYN

3800 HaMMEeHOBaHW KYPHANOB B OTKPbLITOM
gocryne

JocTyn K 3N1eKTPOHHbIM
pecypcam u3gatenbcTsa Springer
Nature

Mucoemo B PreOY
«POOU» oT

[ocTyn K 9N1eKTPOHHbIM pecypcam
nsgatenbcrsa Springer Nature

06.08.2018 Ne 20-21-
18/3874 C 01.04.2018
- beccpoyHo

Hay4yHan anekTpoHHasa bubamoTteka
e.LIBRARY.ru

Hay4yHasa anekTpoHHas CBobogHbIN gocTyn

6ubnunoteka e.LIBRARY.ru

8. MarepuajibHO-TEXHHYECKOE o0ecneyeHue TUCIUIIMHBI.

Crnennanu3upoBaHHbIe yueOHbIe JabopaTopuu Kaeapsl «AmmnapaTypHoe
odopMIICHHE U aBTOMAaTH3AIIUs TEXHOJIOTHYECKUX ITpou3BocTBy aya. AB1810, AB1101,
OCHAIIIEHHbIE KOMIIBIOTEPOM M MPOEKTOPOM, a TAKXKE METOJIMYECKUMH MaTepuaIaMu 1o
muciuiuinae «OCHOBBI TEPMO-, TUAPO- U Ta30JIMHAMHUKH .

9. MeToanyeckue peKOMeHIANMH JIs1 CAMOCTOSITEIbHOI padoThl
CTY/IEHTOB

- Jlms TOATOTOBKM K CEMHHAPCKUM 3aHSATHSIM HEOOXOAMMO HCIOJb30BaTh
JEKIMOHHBIM MaTepuall, a TAKKE YKa3aHHYIO Ha JIEKIIMU TEXHUYECKYIO JIUTEPaTypy IO
TEME CEMUHapa.

- Jlns moAaroTtoBkM W pemieHuio pacueTHO-Tpaduueckor paboThl HEOOXOIUMO
HCIOJIB30BATH JICKIIMOHHBIM MaTepHUall, MATEPUaJl IPAKTUYECKOTr0 3aHsaTus 1o teme PI'P, a
TaK)Ke YKa3aHHYIO Ha MPAKTUYECKOM 3aHATUU TEXHUUYECKYIO JTUTEPATYPY IO TEME PabOTHI.

- Jlis MOATOTOBKM K 3a4eTy MO TeME TUCIUILTUHBI HEOOXOAMMO HCIIOJIh30BATh
JEKIIMOHHBIM MaTepual, MaTepuan MPaKTHYECKOTO M CEeMUHAPCKUX 3aHATHM, a Takxke
YKa3aHHYIO Ha JICKIUHU TEXHUUYECKYIO JTUTEPATypPy MO AUCIUILIUHE.

10. MeTtoaunueckue pekomeHaauMmn ANa npenoaasartena

- Jlns mpoBeaeHus JeKIUi o aucuuIuinHe «OCHOBBI TEPMO-, TUIIPO- U
ra3oJJMHaMHUKH OTPACIIN» HEOOXOIUMO UCMOJIb30BATh KypC JIEKIUI, COCTaBICHHBIN 1O
TEMaTUYECKOMY IUJIaHYy, MPEICTABICHHOMY B MPOrpaMMe Kypca U METOANYECKUMHU
MartepualiaMu, pacrojoKeHHbIMU B 1abopatopuu. [Ipu uznoxenun marepuana
PEKOMEHIyeTCsl TI0JIb30BAThCSI MHTEPHET -PECYpCaMu, C IOKa30M (PUIBMOB U CIANWIOB 11O


http://www.biblioclub.ru/
http://www.biblioclub.ru/

TeMaTUKe MaTepuasa.

- Ilpu npoBeaeHNN NPAKTUUYECKOTO 3aHATHS HEOOXOAMMO MOIb30BATHCS
npumepoM perienus Bapuanta PI'P, nono6Horo Bapuantam 3agaHust s CTYyIEHTOB C
YUCJICHHBIM €r0 PEIICHUEM.

- [Ipu npoBeieHUN CEMUHAPCKUX 3aHATUN UCIOJIB30BATh BOIIPOCHI 110 TEMATUKE
Kypca Il IPOBEACHUS TEKYILIETO KOHTPOJISA U METOANYECKUMHU MaTepUallaMH,
Pacroi0kKEHHBIMU B J1a0OpaTOPHUH.

[Iporpamma coctaBiieHa B COOTBETCTBUU ¢ DeepaabHbIM rOCYJapCTBEHHBIM
o0Opa3oBaTeIbHbIM CTaHIAPTOM BBICHIEr0 00pa30BaHMS 10 HAIIPABICHHUIO TOJATOTOBKHU
6akanaspoB 09.03.01 "UndopmaTuka U BEIYUCINTEIbHAS TEXHUKA'" .



Ipunoowcenue 1
CTpykTypa u coaep:kaHue JMCUUIIMHBI «OCHOBBI TEPMO-, THAPO- M Fa30ANHAMMKH » 110
HanpasjeHu0 noarorobku 09.03.01 "Uudopmaruka U BbIYUCIUTEIbHAS TEXHUKA')
(0axkasnaBp)

Buasbl yue6Hoii padoThl, dopMm

Hene
C BKJII0Yasi CAMOCTOSATEJILHYIO Buabl camocTosiTeIbHOM padoThI bl

eMec Jd
P ceMec

n/n Tpa

Paznen padoTy CTY/eHTOB, H CTY/J€HTOB arrecT

TPYAOEMKOCTD B Hacax anun

J |1II/C | Jla6 | CPC | KCP | K.P. | K.II. | PI'P | Pedpepar | K/p | 9| 3

BBEJEHUE
Pons Hu
3HAYEHHUE

TUAPOTa30MHAMUKH B TIOJTOTOBKE
CHEIUATUCTOB 10 HAIPaBJICHHUIO
DHepro- H pecypcocbeperaromniue
MPOLECCHI B XUMHUYECKOH
TEXHOJIOTHH, HerexumMun n
ouotexHosnoruu. Mcropust pa3BuTus
MEXaHUKHU KUIKOCTU U rasa.

INPEIMET u 3AJJAYHN
I'MJIPOIrA30AUHAMUKHU
I'maporazoMHaMUKON Ha3bIBAKOT
2. OIUH W3  Pa3JlelioB 5 2 1 4
MEXaHUKHU - MEXaHUKY JKUJKOCTCH U
razoB. MexaHMKa >XHJIKOCTH M rasa

BKIIFOYACT: - KHHEMATUKY KUJIKOCTH,




B KOTOpPOW H3y4arOT H3MEHEHUE
(hopMEI, pa3mepoB u
IIPOCTPAHCTBEHHOT'O  PACIIOJIOKEHHUS
KUIKUX OOBEMOB (OTBJIEKAsICh OT
NPpUYMH WX  BBI3BABIIUX); -
TUAPOCTAaTUKY, B KOTOPOW H3Yy4aroT
YCIIOBUSI PaBHOBECUSl KHUJAKOCTU B
CHWJIOBOM TIOJIe; - JWHAMHKY, B
KOTOPOl U3y4aroT 3aKOHBI JBUXKECHUS
x’uakoctu. OmnpeneneHue (MOHSITHE)

JKUJKOCTH, rasa. Ilonsatue
CILJIOIIIHOCTH. Kpurepuit
CIUIOITHOCTH.
OCHOBHBIE CBONCTBA
JKUJIKOCTEM M TA30B
OcHoOBHBIE dbuzmveckue
CBOMCTBA JKHUIOKOCTEM W Ta3oB.
CKMMaeMoCTb. TemnepartypHoe
pacuimpeHue. BsazkocTs.
[ToBepxHOCTHOE HaTsKECHHUE.

Mogens  HWOe€aJIbHOM  KUIKOCTH.
HeHbHOTOHOBCKHE KUIKOCTH.

I'MAPOCTATHUKA

Cunsl, JeMCTBYIOIINE B
xuakoctu. CBOMCTBA 1aBIICHUS B
MTOKOSIIIENCS KUIKOCTH.
IloBepxHOCTH PaBHOTO JABJICHHUS.
CB0060/1Hast TOBEPXHOCTH JKUIAKOCTH.




VYpaBHeHus Ditnepa paBHOBECHUS
XKuaKocTu. OCHOBHOE YpaBHEHUE
ruapoctatuku. 3akoH [lackass.
Cuibl CyMMapHOTO J1aBJICHUS
YKUJIKOCTH, JEHUCTBYIOIIETO HA
IIJIOCKHE U KPUBOJIMHENHBIE
oBepXHOCTU. OTHOCUTENBHBIN
MOKOH (paBHOBECHE) JKUJIKOCTH.
[Ipubopsl A5 U3MEpEeHUsI 1aBICHUS.

JUHAMMUKA KUJIKOCTHU,
JIMIIEHHOM BSIBKOCTHU
OcHOBHBIC
TTOHSTH
s
KHHEMATUKH KUJIKOCTH: TPACKTOPHSI,
JIUHUS TOKa, DJIEMEHTapHas CTpyHKa,
TpyOKa TOKa, IKHBOE CEUYEHUE,

AJIEMEHTApHBIM  PaCXo. [Totok
xuakoctd.  CpemHsssi  CKOPOCTb.
Buner JIBUKCHUS HKUIKOCTH.

OnHOMEpHbIE MOTOKHU KUJKOCTEH M
rasoB. Hudbdepennmansuoe
ypaBHEHUE JBUXKCHHUS UACATbHOU
xuakoctu  (ypaBHeHue — Dilnepa).
[Inockoe (mBymMepHOE) IBUKCHHE
WUJICAJIbHOU KUAKOCTH. YPAaBHEHUE
bepuynnu 11si  yCTaHOBHBIIETOCS
JIBUKCHHSI UJICATBHON  JKUIKOCTH

~




IToxo0Oue

TUAPOMECXAHUYCCKUX




npoueccoB.  Yucno  PeliHonbaca.
OOmast ~ wWHTErpanbHas ¢dopma
YpaBHEHUH KOJMYECTBA JIBUKECHUS U
MOMEHTA KOJIMYECTBA ABM)KCHUS.

JAHAMMUKA BS3KOU
KUIKOCTU

VYpaBHeHue bepHymu uis
IIOTOKA peanbHOM (Bs3KOI)
JKUAKOCTH.  DU3HUECKHUH  CMBICH
YpaBHEHUSA bepnymm
(reoMeTprYECKOE W SHEPTETHUECKOE
TOJKOBAaHME). YPaBHEHHUE pacxoa.
OO6mme cBeeHHs O TUAPABIMYECKHIX
norepsx. Buabsl ruapaBIMyYECcKUX
norepb. JIBUKEHHE Tra3oB: YCIOBHE
MPUMEHUMOCTH 3aKOHOB THUIPABIUKHU
K JBWXXEHUIO Ta30B. [lorpaHuynbIil

CJIOH. Hudbdepennnansuoe
YpaBHEHHE  IOTPAHHUYHOTO
CJI0S1.

MaiuHaesl 11 TPAHCTIOPTUPOBKHU
KUJIKOCTH. XapaKTEPUCTUKA CETH
MepeMeIieHust JKUJIKOCTH.
Cratuyeckuiik W JIUHAMHYECKHI
HAIop B CETH.

10




CemuHap nmo teme:
1. OCHOBHBIE CBOMCTBA
KUJIKOCTEU U T'A30B

2. TUIPOCTATUKA U
I'UPOJIMHAMMKA
KUJIKOCTEM.

11

12

IIpakTHUyeckoe 3aHATHE 10
TeMe:

OnpeneneHne MOIHOCTH
Hacoca, HEOOXOAUMOM JJIsT
nepeaavr KUJIKOCTH B
TUAPABIMYECKON CHCTEME C
Pa3HBIMH COMPOTUBIICHUSIMU U
oCTpoeHue rpaduka ee

paboTHI.
Brigauya 3aganus na PI'P

12

12

UCTEYEHHE
’KUJIKOCTH U3 OTBEPCTHUM
OcHOBHBIE XapaKTEPUCTUKU
ucredeHus. McredyeHnue sxuIKOCTH
4yepe3 OTBEPCTHS B TOHKOU CTEHKE

I'mapaBinyeckuii pacy€T OTBEPCTHIA.

HcTeuenne )XUaKOCTU N3 TOHHBIX
OoTBepcTUil. McTeueHnune xuakocTu
IIpY IIOCTOSIHHOM HAarope.

13
14




Hcreuenune KuIKOCTH IIPU
repeMeHHOM Hanope. [IpuHuunmb:
MU3MEPEHUsS CKOPOCTH U Pacxona .

10.

A3poaAMHAMHUKA
(MEXAHHUKA I'A3A)

du3nueckre CBOMCTBA

ra3oB. Cratuka rasos.
Cratnueckoe

JaBJICHUE. [IpuBenennoe
CTaTUYECKOE JaBlieHue. J[nHaMuka
rasza. YpaBHEHHE HEPa3pbIBHOCTH
notoka. llpuBenenHoe  moaHOE
JaBlieHUE. Y paBHeHUEe bepHynm ist
rasza. Pa3HOCTb gaBieHHil 1 IOTEPs
JaBjlcHHS.  PeXuUMBI  OBMOKCHHS
ra3oB. APpoMHAMHUKA WHXCHEPHBIX
cereil. [[BmxeHue nieanbHOro raza B
KaHaJle  TMEePEMEHHOTO CeUeHUs
(coruto JlaBass).

15
16

11.

CemuHap no reme:

A3poauHaAMHUKa
(MEXAHUKA T'A3A)

16

12

12.

IIpuem PI'P

17

3ar.
PT'P

13.

O030pHOE ceMMHAPCKOE 3aHATHE.

18

(DOpM(l ammecmauuu

19




Bcero yacoB no 1ucIMILJIMHE B
mATOM CEMECTPE

[EEN

36

54




[Tpunoxenue 2 k paboueil mporpamme

MunucTepcTBO HayKu U Beiciiero oopasosanus Poccuiickoit ®denepanuu
®EJIEPAJIBHOE FOCYJIAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE VUPEX/IEHHE BbICILIEI'O OBPA3OBAHUSI

«MOCKOBCKHU NOJIUTEXHUYECKHN YHUBEPCUTET»
(MOCKOBCKHUH MTOJIUTEX)

Hanpasienue noaroroBku
09.03.01 UndopMmaTnKa M BLIYHCJINTEIbHAS TEXHUKA
[Ipodunb «AHTerpanms n nporpammuposanmne B CAITP»

KBanuduxkanus (cTeneHs) BEITYCKHUKA
bakanasp

®opma oOyueHus
Ounasn

®OHJ] OIIEHOYHBIX CPEJICTB
MO JUCIATLJINHE

OCHOBBI TEPMO-, THAPO- U TA30AUHAMUKH
Cocrag: 1. [Tacriopt poHIa OIICHOYHBIX CPE/ICTB

2. Onucanue ONEHOYHBIX CPEICTB:
CocraBurtein:

npodeccop, a.1.H. / I'.B. boxko /
npodeccop, k.T.H. /1.B. Ckonunies/

Mocksa, 2020 T



IIpunoxenue 3 x
paboueii mporpamme

HepequL OLCHOYHBIX CPEACTB M0 ITNCHUIIINHE
«OCcHOBBI TEPMO-, THAPO- U TA30AUHAMHUKH »

HaumenoBanue [IpencraBnenue
Ne OIICHOYHOTO Kpatkas xapakreprcTUKa OlEHOYHOTO OIICHOYHOT'O CPEJICTBA B
oC cpencTBa cpeiacTBa dOC
CpenctBo IpoBEpKU YMEHUH NPUMEHSTH KOMILTEKT 3a1aHHii 101
MOJIyYeHHBIC ~ 3HAHUS 1O  3apaHee
9 Pacuernorpague OTIPEICIICHHOW METOJIUKE  JUTSI PEIICHHUS BRIIOMHEHIBL
ckas pabota (PI'P) . pacueTHorpapuuecKon
3a/1a4 WU 3aJJaHHiH 110 MOJIYITIO WU paboTs!
JUCHUIINIMHE B LICJIOM.
CpencTBo KOHTPOJIS,, OPraHM30BAHHOE KaK
crnenuanbpHas  Oecena
MearoOTUIECKOTO
YcTHBIN oipoc | paOoTHHKA ¢ OOy4arolmuMmcsi Ha TEMBI, Bompocsr 1o
12 co0OeceloBaHNE, | CBSI3aHHBIC C W3y4aeMOU NUCIUTUITHHOH, H TeMam/paszenam
(YO) paccuMTaHHOE Ha BBISICHEHHE OO0BbeMa JUCHHUILIMHBI
3HAHUH obydaromierocs 1o
OTIpE/ICTICHHOMY pa3fielly, TeMe, poodiemMe
M T.II.
KoMiuiekT 3agannii 1Jisl BHIIIOJIHEHUS PACYETHO- rpaduyeckoi padoThl
3aganne Ne 1
JlaHo: 00BEM BoAbI, ITO1aBacMoOi B ceTh Q = M3 /4,
JUTHHA TPyOOIIPOBO/Ia 10 TOpU30HTaMM L = M;
JUTHHA TpyOoTpoBoaa 1o BepTukanu H = Mm"

Paccuntath XxapakTepUCTUKY CETH U ONPEAeNuTh Tpedyemble uis paboThl Ha ATy CETh MapaMeTpbl

CpenHee 3HAYCHHE SKBUBAJIICHTHOW MIEPOXOBATOCTH TPYOBI J| =

KOJIMYECTBO TIOBOPOTOB TpyOs! Ha 90° Z1=
KOJIMYECTBO 3a/IBKEK HA JIMHUU Z2=

JaBJICHUEC BOJbI B IPUCMHOM bake pP2=

JaBJICHUC Ha YPOBHC BCACbIBAHUS - aTMOC(l)epHOC.

I_[eHTpO6C}KHOFO Hacoca.

Ilo HOJ'Iy‘IGHHOﬁ XapaKTECPUCTUKE CCTU YCTAaHOBUTH THII pa6oqero KoOJIcCca HeHTpO6e)KHOFO HacocCa,
HeO6XOI[I/IMOG HX KOJINYCCTBO U OIIPCACIINTE OCHOBHBIC 'TCOMCTPHYCCKHUEC ITapaMETPhI pa6oqero KOJIECa.
OHpeI[eJ'II/ITL OCCBYIO CHJIY, BO3HHUKAIOIIYIO IIpH pa60Te HacoCa, U AaTb PCKOMCHIAALIMU II0 €€
KOMIeHcaluu. BBITIOJIHUTE 3CKU3 pa60qer0 KOJICCa U CXEMY Pa3MCIICHUA pa60qero KoJ€ca (KOHGC) Ha

Bay Hacoca. [Ipu pacuere npuHaTh K.1m.4. Hacoca n= 0,65.
JlanHbie B TaOnuIe:

Mlla;

MM;

Ne Q L H I Z1 Z2 p2
1 40 95 60 0,08 4 2 0,4
2 30 25 20 0,06 3 2 0,35

3 25 20 10 0,07 5 2 0,3

4 27 15 20 0,08 5 3 0,25

5 32 60 30 0,07 4 3 0,35

6 35 20 40 0,06 5 2 0,4

7 40 80 50 0,08 4 5 0,45

8 28 10 15 0,07 4 1 0,2

9 27 10 30 0,06 4 4 0,25

10 30 30 15 0,08 3 2 0,3




11 35 20 30 0,07 5 3 0,35
12 45 60 50 0,06 3 2 0,4
13 40 55 45 0,08 5 3 0,45
14 38 60 40 0,07 4 2 0,35
15 25 15 30 0,06 5 4 0,2

Bonpockl no Temam/pasjaesniaMm IMCHUIIAHBI
«OCHOBBI TEPMO-, THIPO- U TA30AUHAMUKH »

BBenenne B ruipora3oiuHaMuKy

1. B «I'unporazoanHaMuKe» OPUMEHSIOTCS METOIbI UCCIIEA0BaHuUs: 1) TOJIBKO
AKCTIEPUMEHTAIBHBIC; 2) TOJBKO AaHAIUTHYECKUE; 3) aHATTUTUYECKUE, YUCICHHBIC U
IKCTIEPUMEHTAIbHBIC; 4) aHATUTUYECKUE, IKCIIEPUMEHTAIIBHBIC U PAJT IPYTUX.

2. KunkocTs - 310 puznueckoe Teio, 1) cnocodHoe 3anoaHATh MyCTOTHI; 2)
crocoOHOe U3MEHSITh GOPMY MO JEUCTBUEM CUJT; 3) CIOCOOHOE U3MEHATh CBOM 00BEM;
4) criocoOHOE TeYb.

3. Ykaxkute mpaBUIIbHOE BBIpaXXEHUE JIJIsl TNIOTHOCTH KUJIKOCTH (Y - ee
yaenbHbIN Bec): 1) p=yg; 2) p=g/y; 3) p=y/g.

4. B xakux egununiax B cucreme CU uzmepsieTcst yenbHbli Bec BoAbI? 1) T/M3;
2) H/m3; 3) kr/m3.

5. Ykaxute pazMepHOCTh K03 duiimeHTa 00beMHOTo cxxatus. 1)
6e3pasmepHsiif; 2) Ila; 3) M2/H; 4) H/m2.

7. BSI3KOCTD KUJKOCTH 3TO CITIOCOOHOCTH 1) COMPOTUBIATHCS CKOJIBKEHUIO €€
CJIOEB; 2) MPeoa0eBaTh BHYTPEHHEE TPEHUE KUIKOCTH; 3) IEpeTeKaTh 3a
MUHUMAaJIbHOE BpeMsi; 4) IPeo10JIeBaTh CUITY TPEHUS KUIKOCTH O CTEHKH.

8. VYKaxxuTe pa3MepHOCTh KHHEMATHYECKOTO KOd((PHUIIEHTa BI3KOCTH
1) m2/c; 2) m/c2; 3) c/m2.

9. Vkaxkute pasMepHOCTh TMHaMHUecKkoro ko3¢ dunuenta Ba3koctu 1) [1a-c; 2)
ITa/m; 3) ITa/c2

10. Kora BSI3KOCTh BOJIBI B peKe OOJIbIIE, JIETOM HIIH OCEHBIO TTepe;]
nenoctaBom? 1) onuHakoBas; 2) OCEHBIO; 3) JIETOM

11. Kak u3MeHsieTcst BA3KOCTh KHUJKOCTH C YBEJIMYEHUEM CKOPOCTH €€ TeUEHMUs?
1) He u3MeHuTcs; 2) yBeIUunuTCs; 3) YMEHbBIIUTCS

12. BS3KOCTB )XHIKOCTEH U3MEPSIOT C TOMOIIBIO... 1) apeomMeTpoB; 2)
MaHOMETPOB; 3) BUCKO3UMETPOB; 4) CTaJIarMOMETPOB.

13. UneanbHOM Ha3bIBACTCS JKHJIKOCTD, 1) B KOTOPOH OTCYTCTBYET BHYTPEHHEE
TpeHwue; 2) Hanbosee MoaAX0AAIIas sl IPUMEHEHHUS;, 3) CIIOCOOHast XOPOIIIOo
CKUMAThCs; 4) CYHIECTBYIONIAS TOJIBKO B OIPEICIICHHBIX YCIOBHSIX.

I'mapocraTuka

1. B xakux equHHUIIAX U3MEPSETCs JaBiieHue B cucteme nsmepenuss CU? 1) B
nackaisx; 2) B armocdepax; 3) B MM PTYTHOTO cToJi0a; 4) B Oapax.

2. Kakoe naBnenne oObIHO MOKa3piBacT MaHOMETp? 1) abcomoTHOE; 2)
n30bpITOUHOE; 3) aTMOchepHOe; 4) BaKyyMMETPUUECKOE.

3. Uemy paBHO aTMOc(hepHOE AaBICHHE P HOPMATBLHBIX YCIOBHIX?
1) 100 MITa; 2) 100 xITa; 3) 10 I'TIa; 4) 1000 ITa.

4. Kak u3MeHUTCS JaBJIEHUE B LICHTPE TSHKECTU TOPU3OHTAILHOM MIIONIAKHU,



eciu ee MoBepHYTh Ha 300 BOKPYT OCH, MPOXOAIIEH Yyepe3 HeHTp TskecTu? 1)
YMEHBIIUTCS; 2) YBEIIUUUTCS; 3) HE U3MEHUTCS

5. Kakoii 3aKOH OTpak€H B OCHOBHOM YpaBHEHUHU ruapocTaTuku? 1) Apxumena;
2) Ilackans; 3) HetoToHa

6. AOCOII0THOE aBlIeHHE HAa CBOOOIHON MOBEPXHOCTH PABHO aTMOC(EPHOMY.

Yemy paBHO U30bITOUHOE AaBieHHe Ha riayoune h? 1) p=po+pgh; 2) p=pgh o po; 3)
P=pgr

/. AOcontoTHOE J1aBjieHHEe Ha TOBEPXHOCTH BOJBI paBHO atMochepHoMY (patM=1
at). UeMy paBHO U30bITOUHOE JaBieHue Ha moBepxHoctu? 1) 9,81 klla; 2) 98,1 klla; 3)
0,0 xIla

8. AOcCodI0THOE 1aBlIeHHE Ha CBOOOIHOM MOBEPXHOCTH KUJIKOCTU paBHO 117,72
klla. Uemy paBHO u30bITOUHOE NaBiieHue, ecnu Pa=1 ar? 1) 0; 2) 19,62 klla;

3) 10 xI1a

9. OTKpBITHIN TEE30METP MOJKIIOYECH K pe3epByapy ¢ BoJoM Ha TiyouHe h=1 m.
BricoTta Bojbl B ibe3omeTpe H=3 M. Onpenenuth aOCOMOTHOE JaBIICHUE HA
NOBEPXHOCTH BOJIbI B pe3epByape. 1) 117,2 klla; 2) 98,1 klla; 3) 196,2 klla

10. T'me mpunokeHa cuia THAPOCTATUYECKOTO JaBICHUS HA HAKJIOHHYIO
IUIOCKYIO MIomaaky? 1) B EHTpe TSHKECTH MIIONIAIKH; 2) BbIIIE LIEHTPa TSHKECTH; 3)
HUXKE IEHTpa TAKECTU

11. VkaxuTe NpaBUWIbHYIO 3aBUCUMOCTD JIJISI ONIPEACTICHUS CUITBI
THIPOCTATHYECKOIO AaBJICHHUS KHUIKOCTH Ha IJIOCKYIO MOBEpXHOCTH 1) P=(potpQ)ra;

2) P=potpgh ; 3) P=(potpgh)w

12. Cuna naBieHUs )KUAKOCTU Ha MJIOCKYIO HAKJIOHHYIO ITOBEPXHOCTh
ompenensercs mo 3aBUCUMOCTH F=poS +pghS . I'ne npuioxena cuna poS ? 1) Beime
LEHTpa TAKECTHU IUIOMIAAKHY; 2) HUKE EHTPA TKECTH; 3) B LIEHTPE TAKECTH

13. Omnpenenutb ropu30HTAIBHYIO CHITY, AeHCTBYIOMYIO Ha 1map (1=0,2 m),
HaxoJmuiics B Boje Ha rimyoune H=4,5 m 1) Pr=5,02 kH; 2) Pr=0 xH; 3) Pr=4,85 xH

14. Korpaa Teo naBjieHus Ha KPUBOJIMHEHHYIO IOBEPXHOCTH SBJISIETCSI MHUMBIM?
1) ecnnu 0HO pacTOIOKEHO HA CMOYEHHOW CTOPOHE TTOBEPXHOCTH; 2) €CJIM OHO
PAcCIIOIOKEHO HA HE CMOYEHHOW CTOPOHE MOBEPXHOCTH.

15. Kak npuiiokeHa paBHOAEHCTBYOIAs TUAPOCTATUYECKOTO JABICHUS
OTHOCHUTENIBHO IEHTPA TSHKECTH MPSMOYTOIBHOM 00KOBOM CTeHKH pe3epByapa? 1)
HIUKE; 2) BbIIIIE; 3) COBMANAET C LIEHTPOM TSIKECTH; 4) CMElIeHa B CTOPOHY.

16. OTHOCHUTENbHBIN TOKOW KUJIKOCTH YCTAHABIMBACTCS, KOT/Ia JCHCTBYIOIIHE
Ha Hee 1) CUJIbI TSHKECTH M MHEPIIUU MTOCTOSIHHBI; 2) CHIIBI TSKECTU U UHEPIIUU
MePEMEHHBI; 3) TOJIBLKO CHJIa TSKECTH HEeU3MEHHA; 4) CUJa TSKECTU HEM3MEHHa, a CUJjia
WHEPLUU U3MEHSIETCS.

17. OcHoBHOE ypaBHEHUE TUAPOCTATUKUA UMEET BU/I ... 1) P = Po+ Pa? P = pu - Pa;
3) p=pu- pn; 4) p = po+ pgh.

18. BricoTa mogbpema BOJIBI B OTKPBITOM MHE30METPE COCTABISET 2 M, a TOUKA
€ro NMpUcoeMHEeHHs 3ariay0eHa Ha 3 M 1oJ] ypOBEHb BOJIbl. Torja moBepXHOCTHOE
a0COMIOTHOE JaBjeHue paBHo ... at. 1) 0,9; 2) 0,3; 3) 0,5; 4) 0,2.

19. IIpuGnm3nuTenbHas cuia N30BITOYHOT'O THAPOCTATHYCCKOTO JaBICHUS B
3aKPBITOM COCYJIE HA TOPU3OHTAIBHYIO MPSMOYTOIBHYIO IUIOMAAKY paBHa ... KH. Ilpu
YCJIOBUH, YTO OHA 3ariy0JieHa B BOAY Ha 4 M, JIJTMHA CTEHKHU 3 M, a MHUpUHA 6 M.
IToBepxHocTHOE M30BITOUHOE HaBiaeHue coctapisieT 20 klla. 1) 360; 2) 180; 3) 720;



4) 1080.

20. IToBepXHOCTh B KUJKOCTH, BO BCEX TOUKAX KOTOPOW JaBJIEHUE OJJUHAKOBO,
HasbIBaeTcs 1) CBOOOIHOM; 2) CTaTUUYECKOM; 3) MOBEPXHOCTHIO MOKOSI; 4)
MOBEPXHOCTBIO YPOBHSI.

21. Onpenenutb 0CaaKy NOHTOHA, 3arPYyKEHHOTO ECKOM Ha BbICOTYy hl 2M,
miotHOCTh necka p=2000 kr/m3. Pazmepsl nonTona b=8 m, 1=40 M. Bec camoro
nontona 0,6 MH, g=10 m/c2. 1) h=4,3 m; 2) h=3,5 m; 3) h=4,5 m

22. J1Ba nepeBsinHbiX Opycka BecoM 20 H (p1=400 kr/m3, p2=500 kr/m3)
IJIaBalOT. Y KOTOPOro o0beM HaJIBOJIHOM yacTu Oynaet Oombine? 1) oquHakoBeIe; 2) y
nepBoro; 3)y BTOPOro

23. JIBa O6pycka ogHoro Beca (10 kH) >xene3nsiit u gepeBsiHabi (x=7800 Kr/™m3,
pa=400 xr/m3) nomenieHs! B BoAy. OJIMH U3 HUX TOHET, a Apyrou rasaeT. Ha koTopsiii
U3 HUX JIEWCTBYET HanOoJblask BhITAIKMBaOIast cuiia? 1) Ha xKene3Hslif; 2) Ha
JIEPEBSIHHBIN; 3) paBHbIC

24. beronHas muTta BecuT B Bo3ayxe 117,6 kH, a B Boge 68,6 kH. Onpenenutsb
mioTHOCTh OetoHa 1) p=2800 kr/m3; 2) p=2400 xr/m3; 3) p=1940 kr/m3

25. JIBa mapa u3 4yryHa u JepeBa, ¢ paBHBIMU 00beMaMu, TOJHOCTHIO
norpy>eHsl B Boay. Ha KoTopsiit u3 HuX Oyaer neidcTBOBaTh HauOObIIas
BhITaJIKMBatomas cuia? 1) Ha AepeBsiHHBIN; 2) Ha YyT'yHHBIH; 3) ouHaKoBbIE 27.
[TnaBaroruii mapoxo,; HEYCTOMYMB, YTO CleayeT 3arpy3uTh? 1) Tprom; 2) nanyOy

I' uaponunamuka

1. Kak Ha3bIBaeTcs 4acTh JBUIKYIIEHCS )KUIKOCTH, OTpaHUYEHHAas! TpyOKoOi Toka?
1) moTok; 2) nuHUS TOKa; 3) AIeMeHTapHas CTpyhka

2. Kak Ha3bIBaeTcs MOTOK, OKPYKEHHBIM CO BCEX CTOPOH ra3oBoi cpemoit? 1)
HAITOPHBIN MOTOK; 2) cTpysl; 3) 6€3HATIOPHBINA MOTOK

3. Kak u3MeHuTCs CMOUEHHBIHN MepuMeTp B TpyOe C YMEHBIICHHEM €€ ThaMeTpa
B 2 paza? 1) yBenuuutcs B 2 pa3a; 2) yMEHBIIUTCS B 2 pasa; 3) HE U3MEHUTCA

4. OnpeneneHue pacxoia OOBEMHBIM METOJIOM IIpeAriojiaraeT u3MepeHue 1)
CKOPOCTH U TUIOIIaAU MOTOKA; 2) IJIONIAIA U YKJIOHA BOJOTOKA; 3) BpEMEHHU HAIIOJTHEHUSI
cocya; 4) Hamopa nepesi Cy)aroluM YCTPOUCTBOM.

5. Ilpu ycraHoBUBIIEMCS TEUEHUH TUAMETP TPYyObl yBeanuuBaeTcs B 2 pa3a. Kak
U3MEHUTCA pacxoA? 1) He u3MeHuTcs; 2) yBeInuuTes B 2 pasa; 3) yMEHbIINUTCS B 2 pa3a

6. Ykaxurte npaBmibHY0 (hopMyy IS onpeaenenus oobeMHoro pacxona Q 1)
Q=®V; 2) Q=®/V, 3) Q=V/®

7. Kaxas tpy0Oa siBnsiercst kopotkoii? 1) Tpy6a nnunoit meree 100 M; 2) motepu
B TpyOe paBHbI 0; 3) moTepu B TpyOe HA MECTHBIE COMTPOTUBIICHUS COU3ZMEPUMEI C
MOTEPSIMU MO JJTUHE.

8. Korma mpe3omeTpuyeckas TMHUS COBIIAAET ¢ HanmopHO#? 1) naBneHue
MEHbIIIEe aTMOC(EPHOTO; 2) yaenbHas dHeprus nmonoxeHus pasHa 0; 3) CKOpocTh
TeueHus pasHa ()

9. CxopocTh Ha ocH TpyOBI B JIAMHHAPHOM MOTOKE yBenu4miach B 4 pa3a. Kax
U3MEHUTCA pacxoA? 1) He u3MeHuTcs; 2) yBenuuutes B 2pasa; 3)yBenuuurcs B 4 pasa;
4) yBenuuurcs B 8 pa3

10. Kakoii mapameTp Oy/eT OMMHAKOBBIM JIJISl TAPAIICITPHO COCTMHEHHBIX
y4acTKOB TpyoOomnpoBoaa? 1) nmorepu Hamopa; 2) pacxon; 3) Ko3QGUIIHEHT TPEHUSI.



uunuHapudeckoro Hacaaka? 1) r 0,64; 2) e=1; 3) e==0,82.

11. Ilpu ycTaHOBUBLIEMCSI TEUEHUH TUAMETP TPyObl ymMeHblIaeTcs B 2 pasa. Kak
U3MEHUTCS cKopocTh? 1) yBenuuutes B 8 pa3; 1) yBenuuurcs B 4 pa3a; 2) yBEIUUUTCS B
2 paza; 3) He UBMEHUTCS

12. Kakomy Buay T€4E€HHsI COOTBETCTBYET HAIMUME B TOTOKE YKIIOHA JHA U
CBOOOIHOM MOBepXHOCTU? 1) HAaMOPHOMY; 2) HEyCTaHOBUBIIIEMYCS; 3) O€3HAIOPHOMY;
YCTAaHOBUBIIEMYCS.

13. Kak u3meHsieTcs nbe30MeTpuUecKas JMHUS BJOJIb OTOKa? 1) MOBBIILIAETCS;
2) MOXKET 1 MOOBIIATHCS, U IOHKATHCS; 3) OHUKACTCS

14. YkaxuTe npaBUIbHYIO 3aBUCUMOCTb JJIs onpeieseHust Ko puireHra
TUAPABINYECKOT0 TpeHHs X B KBaJIpaTUYHOW 30HE TypOYJIIEHTHOTO pexxuma. 1)
X=64/Re; 2) X=8¢/C2; 3) X=0,3164/Re0,25

15. OnpenennTts pacxo KUAKOCTH B Tpyde nuamerpom d=200 MM, TiIMHON
1=100 M, ecniu moTepu Mo AjuHE WAI=2,5 M, KO3)PUIUEHT THIPaBINUECKOrO TPEHUS
X=0,025, g=10 m/c2. 1) Q=62,8 nm3/c; 2) Q=31,4 nmm3/c; 3) Q=94,2 nm3/c

16. YkaxuTte, B Kakoi 30He TypOyJIEHTHOTO PeXrUMa HaXOAUTCS TOTOK, €CIH
Re=20100, abcomtotHas mepoxoBarocts »=1,2 MM, a quametp Tpyost d=100 mm. 1)
TUIPABINYECKH TTIAJIKOM; 2) KBAJAPATUUHOM; 3) MepexoHOM

17. Onpenenuts notepu no e B TpyoOe quHoi 1=100 M u guameTpom
d=200 mwm, eciu pacxoa B Heit Q=0,0628 m3/c, a koappunment tpenus X=0,025. 1)
bnn=1,5 m; 2) ban=2,5 m; 3) ban=1,25 m

18. OmpenenuTh OTEPIO HAIMIOpa Ha BXoje B TpyOy npu pacxoae Q=62,8 nm3/c,
muametp Tpyosl d=200 mm, cBx=0,4, yCKOpEHHE CUJTbI TSKECTH MIPUHATH paBHBIM 10
m/c2. 1) bex=15 cm; 2) bBx=8 cMm; 3) bx=12 cm

19. OnpenenuTh BHICOTY BOJIOHATIOPHOM OAIIHU JJIs TIOJIaYM BOJIBI C PACX0JIOM
Q=20 am3/c o ropuzoHTaIEHOMY BoAoBOAY JutnHOM 1=800 M. Pacxomgnas
xapakrepuctuka Tpyost K=100 am3/c. 1) H=15 m; 2) H=32 m; 3) H=22 m

20. CpenHre CKOPOCTH IMOTOKA KUJIKOCTH MPH TUIABHO U3MEHSIOMEMCS U
napajyieIbHO-CTPYHHOM JABUKEHUU B COOTBETCTBHH C YPAaBHEHUEM HEPa3pPBIBHOCTH ...
1) 06paTHO MPONOPIMOHANIBHBI IIOIIAIAM KUBBIX CEUCHUH; 2) TPSIMO
POMOPIIUOHATBHBI TUIOMIA/ISM >KUBBIX CEUCHUI MOTOKA; 3) MMOCTOSHHBI BJIOJIb MOTOKA;
4) 3aBUCAT OT BpEMEHU

21. Bennuuna V?/2g B sHEpreTUUECKOM MHTEPIIPETALMH YPaBHEHU bepHyILIH
JUISl yCTAaHOBUBIIETOCS ABUYKEHUSI HEBSI3KOM KUIKOCTH IIPU IEHUCTBUM CHUII TSIKECTH U
CWJI 1aBJI€HUS HA3bIBAETCA ... HAIOPOM. 1) CKOPOCTHBIM; 2) TUAPOIUHAMUYECKUM; 3)
MbE30METPUYECKUM; 4) TUAPOCTATHUECKUM.

22. JIBWXKEHUE KUIKOCTH, IPU KOTOPOM OTCYTCTBYIOT U3MEHEHHUS (ITyIhCAIUN)
MECTHBIX CKOPOCTEH, MPUBOASIINX K IEPEMEIIUBAHUS KUJKOCTH, HA3bIBAIOT ... 1)
KaBUTALIMOHHBIM; 2) TypOYJIEHTHBIM; 3) MepexXoqHbIM; 4) TaMUHAPHBIM.

23. OOmue moTepu Hamopa B Cydyae MOCIeIOBATEIbHOTO COSANHEHNS yIaCTKOB
MIpU pacyeTe AJIMHHOTO TPYOOIPOBOJa OMPEAEIAIOTCS Kak cymma . 1) moteps Ha Jr000M
13 YYaCTKOB; 2) MOTEPh HA BCEX yUacTKax; 2) BCeX MOTEPh MO JJIUHE; 4) BCEX MECTHBIX
MOTEPb.

24. W3 6aka mpsiMOYTOJLHOM ()OPMBI BRITEKAET BOJA YEPE3 MAJIOE IOHHOE
orBepcTre. Kak u3aMeHuTCs BpeMsl ONopoXHEeHus 0aka, eciy Ionaib ero JHa
YMEHBIINTH B 2 pa3a. 1) Bo3pacTeT B 2 pasa; 2) Bo3pacTeT B 4 pa3a; 3) CHU3UTCS B 2



paza; 4) cHuzuTCs B 4 paza.

KOHTPOJIBHBIE BOIIPOCHI 1JISl 3AUYETA
1. OcHOBBI TEPMO-, TUAPO- U TA30JIMHAMUKU KaK HayKa U CBS3b €€ C IPYyTUMHU
JTUCIUIUIMHAMM.
2. OcHoBHbIE (PU3MYECKUE CBOMCTBA HKUIAKOCTH.
[TonsiTue 00 MaEaTBLHOMN KUIKOCTH.
Cuiibl, 1€MCTBYIONIME HA )KUIKOCTD.
I'mapocTaTnueckoe JaBICHUE U €r0 CBOMCTBA.
OCHOBHOE ypaBHEHUE T'HIPOCTATUKH.
3akoH [lackans.
Hexotopsie cinydyan npuMeHeHus ypaBHeHUs bepHyiu.
AOGcotoTHOE U M30BITOYHOE aBieHue. Bakyym.
0. TlpuGopsl 1t U3MEpEHuUst TaBICHUSI.
1. 3aBUCHMOCTH JaBJICHUS OT TJIYOUHBI MOTPYKEHUS. DMIOPHI JIaBJICHHUS.
2. Cuna naBjeHUs KUJKOCTH Ha TUIOCKUE TTOBEPXHOCTH.
13. Cuna naBieHHs )KUIKOCTH HA KPUBOJUHEHHBIC TTOBEPXHOCTH.
14. TlnaBanue Tein. 3akoH Apxumea.
15. OcHoBHbIE TIOHSATHSI ¥ OTIPE/ICTICHUS] KHHEMATUKU U IMHAMUKH JKUJIKOCTH.
16. VYpaBHeHue HEpa3pBHIBHOCTH JJISI TOTOKA JKUIKOCTH.
17. YpaBuenue bepHymiu /it 31eMEHTapHONM CTPYUKHU UACATBHON HKUIAKOCTH.
18. DnepreTuyeckas UHTEpHpeTalns ypaBHeHUs bepHysuu.
19. T'eomeTpuueckuii cMbICT ypaBHeHUs bepHyuu.
20. VYpaBHeHue bepHysumM 11 3JIEMEHTapHOU CTPYHKH peaibHON KUIKOCTH.
21. PexuMmsbl nBuxeHUs Xuakoctu. Yucno PeiitHonpaca.
22. YpaBHenue bepHymnu /st MOTOKA UACANTBHON KUIAKOCTH.
[Tse30MeTprUECKril YKIIOH
24. VYpapuenue bepHymim 715 OTOKA peatbHOM KUIKOCTH.
25. T'eomeTpudeckuii CMbICT ypaBHEHUS bepHYIH 715 TOTOKA KUIKOCTH.
26. Pacnipenenenne ckopocTeil Mo CEYSHHIO TOTOKA MPU JTAMUHAPHOM PEXKHUME.
3akoH Ctokca. MakcUMaabHOE U CPEAHEE 3HAUCHHE CKOPOCTH MOTOKA.
27. Pacnpenenenuie CKOpOCTEH MO CEYEHUIO MOTOKA P TYpOYJICHTHOM
pexume. MakcuManabHOE U OCPEIHEHHOE 3HAYCHUE CKOPOCTH MOTOKA.
28. HHTEeHCUBHOCTH TYpOYJICHTHOCTH, MacIITad TypOyJIEeHTHOCTH U
TypOyJIeHTHas BSI3KOCTh MOTOKA.
28. OOmias xapaKTepHUCTHKA JaAMUHAPHOTO JIBHYKCHUS KUTKOCTH.
29. TypOyneHTHOE NBMKEHUE KUIAKOCTH. [lynbcanus u ocpeTHeHHAst CKOPOCTb.
30. CrpykTypa TypOyJIEHTHOTO MTOTOKA B TPyOE.
31. dwusmyeckas npupoaa THAPABINIECKUX COMPOTUBIICHUN.
32. Tlotepu Hamopa 1o AJuHE B TpyOax.
33. dwusznyeckas Npupoja MECTHBIX TOTEPh HAIMOPA.
34. ®opmyna lO. Beiicbaxa st onpeiesieHnss MECTHBIX MTOTEPh HAMOpa.
Koad putineHT MecTHBIX COMPOTUBIICHHUIA.
35. MecTHBIC COMPOTUBIICHUS U UX BIUSHUE HA BEJIMUYMHY HAIIOpa HAcoca.
36. Pacuer moteps Hamopa B TpyOOTIPOBOAX C Pa3TUYHBIMU COTIPOTUBICHUSMH.
37. Dnementsl Teopun nmogobus. Kpurepuit PeitHonbaca.
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38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.

OnemenTsl Teopun nogodus. Kpurepuit ®pyna.

OnemenTsl Teopun nogodus. Kpurepuii Bebepa.

OnemeHnThl Teopun nogodus. Kpurepuit Diinepa.

IIpou3BoiHbBIE MM 3aBUCHMBIE KpUTEpUH | anunes u Apxumena.
HcTeuyenue xuIKOCTU Yepe3 OTBEPCTUSL B OOKOBOI MOBEPXHOCTH.
Hcreuenne )KUIKOCTH U3 TOHHOTO OTBEPCTHSI IIPU MOCTOSSHHOM YPOBHE.
Hcreuenne )KUIKOCTH U3 IOHHOTO OTBEPCTHSI IIPU IEPEMEHHOM YPOBHE.
I'mnpasnuueckuit yuap.

[IpuHIKIIBI U3MEPEHUS CKOPOCTH U PacXoa KUAKOCTH.
AsponnHamuka. PU3HYECKUE CBOWCTBA I'a30B.

Craruka razoB. CTaTUUECKOE TABIECHUE, MIOPHI TABIECHUSA HA IOBEPXHOCTb.

HpI/IBeIICHHOC CTaTHYCCKOC JaBJICHUC I'a30B.

49.

I[I/IHaMI/IKa I'a30B. ypaBHCHI/Ie HCPA3PBIBHOCTHU ITOTOKA. HpI/IBeI[eHHOC

ITOJIHOC NAaBJICHHUC. ypaBHCHI/IC BepHyJ'IJ'II/I JJIs1 Ta30B.

50.

IonsaTus PasHOCTb I[aBJICHI/Iﬁ U IMOTCPA AABJICHUS IOJIA I'a30B. Pexxumbl

JABHUKCHHA I'a30B. ASPOI[I/IHaMI/IKa HHXXCHCPHBIX CETEH.

o1,

Pacuyer cucTeM ¢ €CTECTBEHHOM TATOM.



AHHOTAIUA NPOrPaMMbl IMCHUILIUHBI:
«OCHOBBI TCEPMO-, THAPO- U Ta30AUHAMHUKHN»
1. enu u 3apa4y AMCHUILIMHBI

I[I/ICI_[I/IHJII/IHa «OCHOBBI TECPMO-, THAPO- U Ta30AVMHAMUKN NOJDKHA AAaTh SCHOC
MMpCACTABIICHUC KAaK O TCOPCTUUCCKUX MCTOAAaX PaCcdCTa ABHMIKCHHA KUAKOCTHU M I'a3ad,
TaK M O IMPAKTHYCCKOM IPUIO0KCHHUHN O3TUX MCETOAOB IJIsI pacucTa O60pYI[OBaHI/I$I
Pa3IMIHOroO Ha3HAUYCHHA B XUMHUYECKOM ITPOMBIIIIJICHHOCTH.

K ocHoBHBIM meJasiM OCBOCHHA JUCIHUIIIIMHBI «OCHOBBI TECPMO-, THAPO- U
ra3oJMHaMHuKH » CICAYCT OTHCCTH:

- MOJYYCHHC KOMILICKCA 3HAHUM OCHOBHBIX 3aKOHOB ruapora3ognHaMuKu,

- mpuoOpeTeHNue yYMCHUH M HAaBBIKOB WX IMPUJIOKCHHUS B OOJACTH DHEPro- W
pecypcocOeperaronx MpoIecCOB B XWMHUYECKOW TEXHOJOTHH, HEDTEXUMUU U
OMOTEXHOJIOTHHU;

- OBJIQJICHUE TUTIOBBIMKM METOJIMKAMH pacueTa aIrmapaToB U MPOIIECCOB, a TAKKE
METOJIMKAMH  TEOPETHYECKOr0 W JKCIEPUMEHTAJIBHOTO  HCCICAOBAaHHUS B
THIPOTa30IMNHAMUKE.

K ocHOBHBIM 3agadyaM O CBOCHUS TUCHUILUIMHBI «OCHOBBI TEPMO-, THUAPO- H

ra30JIMHAMUKH » CIEAYeT OTHECTH:

- W3YyYCHHE OCHOBHBIX 3aKOHOB PABHOBECHS M JIBHIKCHUS KUIKOCTH;

- HU3y4YeHHE 3aKOHOMEPHOCTEH THUAPOMEXaHUYECKUX IMPOIIECCOB B XUMUYECKOMN
IPOMBIILJIEHHOCTH;

- (opMupOBaHHE YMEHUS BBISBISATh U aHATU3UPOBATH (PU3UYECKYIO CYIIHOCTH
ABJICHUN U TPo0JIeM, BOSHUKAIOIIUX MPU pacyeTe anmapaToB U MPOIECCOB, U HAXOAUTh
MYTU UX PEIICHUS;

- (opmupoBaHre yMEHHUS CTPOUTH MaTEMAaTHYECKWE MOJIETU TMPOIECCOB
JBUKEHUS KUJAKOCTH U Ta3a B TPyOOIIPOBOIHBIX U Ta30MPOBOJIHBIX CHCTEMAX;

- (popMUpOBaHME HABBIKOB pacueTa JABUKCHHUS SKUJKOCTH M Taza IIo
TpyOOIpoBOIaM.

4. Mecto nucuuiinHbl B ctpykrype OIl

Hucrumummaa «OCHOBBI T€PMO-, TUAPO- U TA30JJUHAMUKH » OTHOCHUTCS K YHUCITY
npoecCHOoHaNbHBIX YUeOHBIX MUCHHUILINH 0a3oBod dactu 6azoBoro rukia (b.1.1.9)
OCHOBHOW 0O0Opa3oBaTelbHOM MporpaMMbl OakamaBpuata «TeXHUKAa U TEXHOJOTHUS
MOJIMMEPHBIX ~ MaTEepUajoBy», B3aMMOCBsSI3aHA JIOTUYECKH M  COJEPKATEIbHO-
METOJMYECKH CO CICAYIONUMHU AUCIUIUIMHAMH U paktukamu OOIT:

B 6azo6o0ti vacmu 6azoeozo yuxna (b.1.):
- pusmka;
- 6€30MaCHOCTbh KU3HEAEATEIIBHOCTH.

B sapuamusenoii wacmu 6azoeozo yuxna (b.1.):
- CHCTEMBI MTH)KCHEPHOTO aHAJIH3a.



3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUSA JUCHMILIMHBI

B pe3ynbTate 0CBOEHUS JUCHUIUIMHBL Y 00ydaromuxcs GopMupyrorcs

CJICAYIOMKUC KOMIICTCHIIMN 1 JOJIPKHBI OBITH AOCTUTHYTHI CICAYIOINE PC3YIbTAThI

oOydeHHsl Kak 3Tan (OPMUPOBAHUS COOTBETCTBYIOIINX KOMIIETSHIIMI:

B pe3yasbTare
OCBOEHHS
Kon o0pa3oBaTesibHOI IlepedyeHb MIaHUPyeMbIX Pe3yJbTATOB
KOMMETEeHIIUH NMPOrpaMmblI 00y4YeHHs MO TUCIHUTLINHE
o0yuyarmuiicsi 10J15KeH
o0saxaTh
Crniocoben
pa3pabaThiBaTh
JIOKYMEHTBI
nH(OPMAITHOHHO-
Man;KETI/IHFOBOFO IIK-4.2 YmeTs:
Ha3HAYECHHS, pa3pabaTeiBaTh WHCTPYKIIUIO 10 MOHTAXY,
I1K-4 pa3pabaThiBaTh IIYCKY, PEryJIMpOBaHUIO u oOKkaTke
TEXHUYECKUE TEXHWYECKOTO  CpPEJICTBAa WJIM  alllapaTHO-
AOKYMCHTEI, IPOrPaMMHOTO KOMILIEKCA.
aZipecoBaHHbIE
CHEIHAIIUCTY IO
WH(POPMAITMOHHBIM
TEXHOJIOTUSIM
[1K-5.1. 3HaTsb:
OPUHLMIB QYHKIUOHUPOBAHUS MEXaHHUUECKUX
CUCTEM U UX (PYHKUIHOHAIBHOCTH; MaTepuaibl U
IOPOLECChl, HEOOXOAUMBIE [UISl  MOJyYCHHS
HE0OpaOOTaHHBIX 3aroTOBOK (JIMThE, CBapKa,
MEXaHHYeCcKas 00paboTKa); MIPUHIIATIBI
Criocoben KOH(UTYpUPOBaAHUS napaMeTpoB
MPOEKTUPOBATH U POrPaMMHOTO OOecTieueHusl.
paspabatbIBath [TK-5.2. Ymerts:
MHXCHCPHOC paboTaTh C COBPEMEHHBIM MPOrPAMMHBIM
ITK-5 IpOrpaMMHOE
obecreuene, obecrieueHrneM B 00OBeMe, JOCTATOYHOM st
HHTErPUPOBATH B KOH(UTYpUPOBAHUS napaMeTpoB
NEeATeTbHOCTD IpPOrpaMMHOTO  OOecleyeHus;  Ha3HauyaTh
IPEIIPUITUS XapaKTePUCTHKU MAaTepUajoB; pPeaTu30BbIBATH
MO0JIb30BATEIbCKUE TPOTPAaMMBI M MOIYJIH B
cpene CAIIP.
IIK-5.3. Baagets:
CHEIHAIN3UPOBAHHBIM IPOTPaMMHBIM
obecrnieueHrEM TUIS TPEXMEPHOTO
MOIETTUPOBaHUS, MIPOrPaMMHUPOBAHUS u




pemienust npyrux 3amad B CAIIP B oOneme,

JIOCTaTOYHOM JUTS KOH(UTYPUPOBAHUS
napaMeTpoB  MPOTPAMMHOTO  OOECIICUEHUS;
PykoBoxcramy, Tabnuamu, CIIMCKaMH

CTaHAAapTOB, KaTaJlIoraMH1 MPOAYKIIHU.

Ha TPETHEM KYypCC B ITIATOM CCMCCTPC. cDOpMEl KOHTPOJIA - 3K3aMCH.

4. O0beM AUCUMILIMHBI M BUAbI y4e0HO0Il padoThl

OO0mas TpyI0eMKOCTh TUCITUTUIMHBI COCTABISAET 3 3a4ETHBIX €AHHMUIIBI, T.C.
108 akapemuueckux yacoB (U3 HUX 54 4acoB - caMoCTOsITENbHAs paboTa CTYJEHTOB).

PaSIIeJIBI JUCIHUITITMHBI «OCHOBBI TCPMO-, TUAPO- U TA30ANHAMUKNY U3YyIArOTCs

CtpykTypa u coaepxanne TUCUUILIMHBI «OCHOBBI TEPMO-, TUAPO- U

ra3aoAMHaMUKN» 110 CPOKaM U BUAaM pa6OTBI OTPa’XCHbI B ITPUJIIOKCHUN 1.

Ne . KoanuecTBo
u/ Buja yueOHo# padoThbl . CemecTpsl
1 | AyautopHble 3aHATHSA 54 5
B Tom uucne:
1.1 | JIexkuuu 18 5
1.2 | CemuHapckue/mpakTHIECKUE 3aHITHS -
1.3 | JlTaBoparopHbie 3aHATHS 36 5
2 | CamocrosiTe/ibHasi padoTa 54 5
3 | IlpomekyTOUHAsI aTTeCcTANMS
3advet/mud. 3auer/3K3aMeH DK3amMeH DK3aMeH

Hroro:

108




