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1. Ileau ocBOeHMSI AUCHHUILJIUHDI.
Hucunmuimaa «OCHOBBI TE€PMO-, THAPO- M Ta30JUMHAMHUKH» JOJDKHA JaTh SICHOE

MNpEACTABJICHUC KaK O TCOPCTUUCCKUX MCTOAAaX pacucTa ABMIKCHHA KUAKOCTH MU rada, TaKk M O
MNPAaKTHYCCKOM IIPUIOXKCHHUM JSTHX MCTOAOB OJIs1 pacucTa 060py,HOBaHI/I}I Pa3JIUYHOTO
Ha3HAYCHUS B XUMHUYECKOMN IIPOMBINIJICHHOCTH.

K ocHOBHBIM neJIIM OCBOCHUA JUCITUITIIMHBI «OCHOBEI TSPMO-, THJAPO- U T'a30IUHAMUHKN»
CJICAYyCT OTHCCTU:

- IOJIYUYCHHC KOMILJICKCA 3HAHUM OCHOBHBIX 3aKOHOB ruapora3oJuHaMHKH,

- mpuoOpeTeHne YMEHHUW M HaBbIKOB MX TMPUIOXKEHUS B 00JIaCTU DSHEpPro- u
pecypcocOeperaroiyx MporeccoB B XUMHUUECKOU TEXHOJIOTUH, He(pTeXUMUU U OMOTEXHOJIOTUY;

- OBJIQJICHHE THUIOBBIMU METOAMKAMM pacueTa amnmnapatoB M IMPOILECCOB, a TaKKe
METOMKAMHU TEOPETUYECKOTO U IKCTIEPUMEHTAILHOTO UCCIIEI0BAHUS B THPOTa30JuHAMUKE.

K ocHOBHBIM 3agayaM OCBOCHHS JUCUHUIUIMHBI «OCHOBBI TEPMO-, THIIPO- H

ra3oJIMHAMUKN» CJIEIyeT OTHECTH:

- W3YYEHHE OCHOBHBIX 3aKOHOB PABHOBECHS U JIBHXKEHUS KUJKOCTH;

- W3y4YCHUE 3aKOHOMEPHOCTEH THJIPOMEXAaHWYECKUX TMPOIECCOB B XUMHUUYECKOU
MPOMBIILICHHOCTH;

- (opMUpOBaHME YMEHHUS BBISBIIATH U aHAIU3UPOBATH (PU3UUYECKYIO CYLTHOCTH SIBJICHUH U
po06sieM, BO3HUKAIOIIMX MIPU pacyeTe anmnapaTroB U NPOLECCOB, U HAXOAUTD MyTH UX PEIICHMUS;

- (QopMUpOBaHHME YMEHHUSI CTPOUTH MATEMATHYECKHUE MOJIETU MPOIECCOB JBUKEHUS
KUIKOCTH M ra3a B TpyOOINPOBOIHBIX U ra30MPOBOIHBIX CUCTEMAX;

- (opMupOBaHNE HABBIKOB pacyeTa JBWKECHUS KUIKOCTH U Ta3a 1Mo TPyOOIpoBOaaM.

2. MecTto qucuuniauHsl B cTpykrype OOII 0akanaBpuara.
HucuumnuHa «OCHOBBI TE€pMO-, TUAPO- M Ta30JAMHAMUKM» OTHOCUTCA K YHCIY

npo(heCCHOHANBHBIX Y4YEOHBIX JUCIUIUIMH 0a30BOM YacTH, (popmMupyemMol ydacTHUKaMHU
obpazoBarenbHbix  oTHomieHud (b1.2.3.3) ocHOBHOM o0O0Opa3oBaTeNbHOM  MPOTPaMMBbI
OakanaBpuata «Pa3paboTka HWHKEHEPHOTO MPOTPAMMHOTO OOECMEUYEHUs», B3aMMOCBS3aHA
JIOTUYECKHA M COMEPKATEITHHO-METOANYECKH CO CICAYIOMUMH AUCIUIUIMHAMHA U MPAKTUKAMU
OOIT:

B 6a3zoeoti wacmu 6azosoeo yuxna (b.1.):

- 0€30IaCHOCTh KU3HENEATECIHHOCTH.

B sapuamusnoii wacmu 6azosozo yuxna (b.1.):
- CHCTEeMBI MHXEHEPHOTO aHaJN3a.

3. IlepeyeHpb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YEeHUsI 0 JUCHUIIMHE
OCHOBBI TEPMO-, THAPO- U IT'A30JUHAMMKH , COOTHECEHHBIE C IVIAHMPYEMbIMHU
pe3yJbTaTaMH OCBOCHHA 00pa30BaTeJbHOM MPOrpaMMBbl.
B pesynbraTe 0cBOEGHUS AUCHUIUIMHBI y 00y4aromuxcsi GOPpMUPYIOTCS CIIETYIOIINE
KOMIIETEHIIMU U JOJKHBI ObITh JOCTUTHYTHI CIEAYIOLINE PE3yIbTaThl 00YUEHMsI KaK 3TaIl



(dbopMHUPOBaHUS COOTBETCTBYIOIIUX KOMIETCHIINM:

B pesyabrare

OCBOCHHA
Kon o0pa3oBaTeIbHOM IlepeyeHb MIaHUPYEMbIX pPe3yJbTATOB
KOMIIeTEeHIUH NPOrpaMMblI 00y4eHHUs 110 JUCHHUILINHE
o0yyarommiics 10JI7KeH
00J1a1aThH

HIIK-5.1 3naer:

® [IPUHIMIIBI CUMYISIIAN GU3NIECKON
CpeJlbl B TOM YHUCIIE C UCIIOJIB30BAHUEM
CHCTEM MH)KEHEPHOI'O aHaJIN3a;

® OCHOBHbBIE IPUHIIUIIBI COITPOTHUBIICHUS
MaTepHajIoB, Ia3o-
THJIPOJMHAMUYECKUX, TETNTIOOOMEHHBIX
IPOIIECCOB, CBOWCTBA MaTEPHUAJIOB,
Pa3IUYHBIX CPEN.

HIIK-5.2 Ymeer:

® ucnoab3oBaTh coBpeMeHHble CAIIP u
CHELMATU3UPOBAHHOE TPOTPAMMHOE
o0ecrieyeHue s 3a/1a4 MHKEHEPHOT O
aHaJIn3a, TEXHOJIOTHYECKOM MOArOTOBKI
IIPOU3BOJICTBA, COIIPOBOXKICHUS
AKU3HEHHOTO LIUKJIa U3/IENIHS.

HIIK-5.3 Baageer:

® HaBBIKAMH HUCIIOJIb30BaHUS CUCTEM
aBTOMATHU3UPOBAHHOT'O IPOEKTUPOBAHUS
U CIIEIUAIN3UPOBAHHOIO IPOrPAMMHOTO
oOecrieyeHus A1l HH)KEHEPHBIX 3a/au.

K - 5 Cnocoben
MPOEKTHPOBAThH U
pa3pabaTbIBaTh
POrPaMMHBIC PEIICHUS
B 00JIACTH CHCTEM
ABTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS U
JPYTOro WHKCHEPHOTO
POrPaMMHOTO
obecneyeHus.

4. CTpyKTypa M colep:KaHue AUCHUIIHHBI.

OO6mas Tpy10€MKOCTh JUCHUIUIUHBI COCTABIIACT 3 3a4€THBIX €UHUIIB, T.€. 108
aKaJeMUYECKUX 9acoB (M3 HUX 54 4acoOB - CAaMOCTOSITENIbHAS pad0Ta CTYJACHTOR).

Paznensl nuctunirabl « OCHOBBI TEPMO-, THAPO- U Ta30AMHAMUKIY) U3y4aloTCs Ha
TPeTbeM Kypce B MATOM ceMecTpe. Dopma KOHTPOJIS - IK3aMEH.

Crpykrypa u cogepkaHue AUCUUIUIUHBI « OCHOBBI TEPMO-, TUJIPO- U Ta30IMHAMUKIY 110
CpOKaM U BUJaM pabOThl OTPAKEHBI B IPHIIOKEHUH 1.

Coneprkanue pa3iejoB TUCUUILTHHBI

BBEJAEHUE

Ponp u 3HaueHne TUAPOTA30IMHAMHUKHN B MOJATOTOBKE CIEIIHAIMCTOB 0 HAMPABICHHUIO
DHepro- m pecypcocbeperaronue mporecchl B XUMHUYECKOW TEXHOJOTUM, HEPTEXUMUU H
ounorexHomorun. ctopust pa3BUTHS MEXaHUKH KUKOCTH U Ta3a.

HNPEJIMET U 3AJAUYU TUAPOI'A30UHAMUKHU
['mpporazoarHaMUKON HA3bIBAKOT OAWH U3 PA3AECIOB MEXAHUKH - MEXAHHUKY KUJKOCTEU



Y Ta30B. MeXaHuKa KHJIKOCTH U ra3a BKIIOYAET: - KHHEMATHKY JKHJIKOCTH, B KOTOPOU
U3y4aloT U3MEHEeHHEe (POPMBI, pa3MEPOB U MPOCTPAHCTBEHHOTO PACIIONIOKEHUS KUIAKUX
00BEMOB (OTBJIEKASICh OT MPUYMH UX BBI3BABIINX); - THAPOCTATUKY, B KOTOPOH U3y4atOT
YCIJIOBHSI PABHOBECHS )KMJIKOCTH B CHJIOBOM I10JIE; - TUHAMUKY, B KOTOPOU U3y4arOT 3aKOHBI
IOBYOKEHMS )KuaKocTH. Onpenenenue (IOHATHE) )KUIKOCTH, ra3a. [[oHATHE CITIOIMHOCTH.
Kpurepuil CruIOnIHOCTH.

OCHOBHBIE CBOMCTBA )KUJKOCTEHN U TA30B

OcHoBHBIC (PU3NUECKHUE CBOWCTBA KUIKOCTEH U Ta30B. CxxuMaeMocTh. TemneparypHoe
pacumpenue. Bsskocts. [loBepxHOCTHOE HaTsKeHHE. MoAenb nIeaIbHON KUIKOCTH.
HenbroTOHOBCKHE KUIKOCTH.

I'MIPOCTATHUKA

Cuiel, [eficTBYIOIME B KUAKOCTH. CBOMCTBA NABICHUS B MMOKOSAIIEHCS KUAKOCTH.
[ToBepxHOCTH paBHOTO AaBneHus. CBOOOHAS IOBEPXHOCTh KUIKOCTH. Y paBHEHUs Diliepa
paBHOBecHs )KUAKOCTH. OCHOBHOE YpaBHEHHE rUAPOCTAaTUKU. 3aKoH Ilackansa. Cuibl
CYMMAapHOTO JJaBJICHUS KUIKOCTH, IEUCTBYIOLIETO HA INIOCKUE U KPUBOJIMHENHBIE
noBepxHocTU. OTHOCUTENBHBIN MOKO (paBHOBecHE) KuAKoCTU. [Ipubops! A n3mMepeHus
JABJICHUS.

KHUHEMATHKA KNIKOCTH. JANHAMMHUKA KUIKOCTHU,
JIMIIEHHOH BA3KOCTH

OCHOBHBIE NOHATUS KMHEMATHUKHU JKUJKOCTU: TPACKTOPUS, JIMHUSA TOKA, 3JIEMEHTapHAs
CTpyiiKa, TpyOKa TOKa, XKMBOE CEYEHHUeE, eMeHTapHbli pacxoa. [loTok xunkoctu. CpenHss
CKOpOCTb. Buapl JBWXKEHHS KHUIKOCTH. (OJHOMEPHBIE IOTOKM KUAKOCTEH U Ta30B.
HuddepeHunanbHoe ypaBHEHUE JABIKEHUS UACATBHOM >KUAKOCTU (ypaBHEHHE Dilnepa).
[Inockoe (aByMepHOE) [BHKEHHE WIEATbHOM JKHMIKOCTH. YpaBHeHue bepHymm s
YCTaHOBHUBILETOCS JBUKEHUS UAcaIbHOM )kxuakocT [Tonobue rugpoMexaHnyecKux MpoLecCoB.
Yucno PeitHonbaca. OOmas uHTerpanbHas (opMa ypaBHEHHN KOJIMYECTBA JBUKEHHS U
MOMEHTA KOJIMYECTBA IBUKCHHUS.

JTUHAMMKA BSA3KOH KUJKOCTH

VYpaBuenue bepHymiu s moToka peanbHOU (BA3KOM) KUAKOCTH. DU3NUYECKUN CMBICT
ypaBHeHUs1 bepHyun (reoMeTpUYECKOe U SHEPTETUYECKOE TOJIKOBAHHUE). Y paBHEHHE PacXxo/a.
OOwue cBeeHUs O TUAPABIMYECKUX MOTEpsX. Bumabl ruapaBinyeckux morepb. JBukeHue
ra3oB: yCJIOBHE IPUMEHUMOCTH 3aKOHOB I'MAPABIIMKH K ABMKEHUIO ra30B. [lorpaHnyHbIN CHOM.
HuddepeHunanbHoe ypaBHEHUE IOIPAHUYHOIO CJIosl. MaluHbl Uisi TPaHCIOPTUPOBKHU
KUIAKOCTH. XapAaKTEPUCTUKA CETU NepeMeIeHNs KUAKOCTH. CTaTHUeCKUil U TUHAMUYECKUI
HAIIOp B CETH.

VWCTEYEHMUE KUJIKOCTHU U3 OTBEPCTHUI 1 HACAJIKOB

Knaccudukanus OTBEpCTUH U OCHOBHBIE XapaKTEPUCTHUKU UCTeueHus. lctedeHue
KUJKOCTH 4Yepe3 OTBEPCTHSI B TOHKOW CTEHKE (HE3aTOIUIEHHBIE M 3aTOIUICHHBIE OTBEPCTHUSA).
['uapaBnuueckuit pacu€r orBepctuit. Hacamku. Knaccudukanums u o0macTb MpUMEHEHHUS.
I'mppaBnuyeckuii pacu€r HacaakoB. lVcTreueHue JKMIKOCTH IIPU IMEPEMEHHOM HAIoOpe



(onmoposkHEHHE pe3epByapa, OMOPOKHEHHE COOOIIAIOIINUXCS COCYIOB).

TEYEHUE KNJAKOCTHU U HEBA3KOI'O (MAEAJIBHOI'O) 'A3A

CkopocTh  pacmpocTpaHeHUs  BO3MyIIeHUM. MeTox  MalblX  BO3MYIICHUHU.
I'mapasnuueckun yaap. [IpsmMoit ckadok yIuioTHEHUsA. XapaKTEPUCTUKU OJTHOMEPHOTO TEUECHUS.
JIBr>KeHue ujeabHOro ra3a B KaHaje rnepeMeHHoro ceuenus (corwio JlaBamns). CBepX3ByKOBbIE
teueHusi. Kocoil ckadok yrmiaoTHeHus. OCOOEHHOCTH JIBYXKOMIIOHEHTHBIX M JABYX(a3HBIX
TeueHuid. TeueHue >KUAKOCTH TpH (Ha30BOM paBHOBECHH. TEIUIOBOM CKAuOK M CKAuOK
KOH/JICHCAIUH.

5. OOpa3oBaTesibHbIE TEXHOJIOTUM.

MeTtonuka npenoaaBaHus AUCHUILUIUHBI «OCHOBBI TE€PMO-, THAPO- U Ta30/IMHAMUKH » U
peanu3anys KOMIIETEHTHOCTHOTO TMOJXO0Ja B M3JI0KEHWHM M BOCHPUSATAM MaTepualia
peaycMaTpuBaeT MCIOJIb30BAHUE TPYMIOBBIX, WHIWBHUIYAIbHBIX ayJUTOPHBIX 3aHSATUH C
1enbio (OPMUPOBAHUS U PA3BUTHUS MPO(PECCHOHANBHBIX HABBIKOB O0YYAIOUIUXCA B COUETAaHUU
C BHEAYIUTOPHOM paboTOii ¢ L1ebI0 (YOPMUPOBAHUS M PA3BUTHS MPO(PECCHOHANBHBIX HABBIKOB
oOydJaronuxcs:

- OpraHM3alus U MPOBeJICHHE JICKIIHI;

- MOJrOTOBKA M0 TEMAaTUKE CEMUHAPCKUX 3aHSATUH;

- OpraHu3alus U MpoBeJCHHE CEMUHAPCKUX 3aHSATUH.

VY nenbHbI BEC CEMUHAPCKUX 3aHSITHM, MPOBOAUMBIX MO AucHUILIUHE «OCHOBBI TEPMO-,
TUAPO- U Fa30JJMHAMUKNY COCTABISIET 25% ayAUTOPHBIX 3aHATUNA.3aHATHUS JIEKIIMIOHHOTO TUIA
cocTaBIsOT 75% OT 00beMa ayTMTOPHBIX 3aHATUH.

6. OneHouyHbIE CPeICTBA I TEKYIIEr0o KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOUHOI
aTTecTAallMy MO0 UTOraM OCBOEHHS TUCIUIIMHBI H Y4eOHO-MeTOoANYecKoe
o0ecrneyeHne CaMOCTOSITEIbHOI Pa00OTHI CTY1€HTOB.

B mporiecce n3yueHust TUCIUIUIMHBI CTYJCHTHI BBIOJHSAIOT HWHINBUYyaTbHOE 3aJaHHE -
pacueTHO-Tpaduueckyio padboty. Dopma UTOTOBOM aTTECTAIMH - 3a4ET.

B mpomecce oOydeHus Jis TMPOBENCHUS TEKYIIEr0 KOHTPOJS YCIEBAaEMOCTH U
MPOMEKYTOUHON aTTeCTallud, I KOHTPOJS CaMOCTOSTEIBbHOW paboThl 00yYaromerocs Mo
OTIENBHBIM  pa3zienaM JUCHUIUIMHBI  «OCHOBBI  T€PMO-, THAPO- H Ta30JUHAMUKN,
MO3BOJISIONINE  OIEHUTh CTENEeHb CHOPMHUPOBAHHOCTH KOMMETCHIMN  00yYaronuxcs
WCITOJIB3YIOTCSI KOHTPOJIBHBIE BOTPOCHI IS MPAKTUYCCKUX 3aHATHI W THUIOBBIC 3aaHUS IS
pacueTHO-TpaduyecKux padoT.

6.1. @oHI OLIEHOYHBIX CPEICTB /sl MPOBeIeHUs] MPOMEKYTOYHOM aTTecTAlUH
o0yuyaromuxcs mo gucuumiinHe «OCHOBBI TEPMO-, THAPO- U TA30UHAMUKH ».



6.1.1. [lepeyeHp KOMIETEHITNI C YKa3aHUEM ATAIoOB UX (POPMUPOBAHUS B IIPOIIECCE

OCBOEHHSI 00pa30BaTENIbHOM MPOTPaMMBI.

B pe3ynbTaTe 0CBOCHUS TUCUUILTUHBL (MOAYJIS) GOPMUPYIOTCS CIAEAYIONINE

KOMIICTCHIINH:
Kon B pe3ysabTare ocBOeHUs 00pa30BaTEILHON NPOrPaMMbI 00y4al0IIHACH
KOMIIeTeHIH JA0JIKeH 00/1a1aTh
K -5

Crnioco0eH npoeKTUpOBaTh U pa3padaThiBaTh IPOrpaMMHBIE PELLICHUS B
00J1aCTH CUCTEM aBTOMATHU3UPOBAHHOTO MPOSKTUPOBAHUS U APYTOTO
WH)XEHEPHOT'0 NMPOTrPaMMHOT0 00ecriedyeHus

B nporecce ocBoeHust 00pa3zoBaTebHOM MPOTPaMMBbI JaHHBIE KOMIIETEHIIUH, B TOM YHCTIE

UX OTACNIbHBIE KOMIIOHEHTHI, (DOPMHUPYIOTCS TMOSTANHO B XOJ€ OCBOCHHS OOYyYarOUIMMUCS

JUCHUIUIMH (MOJyJiel), MPakKTUK B COOTBETCTBUM C YYE€OHBIM IUIAHOM M KaJeHAapHBIM

rpaduKoM yueOHOTO TpoIiecca.

6.1.2 Onucanue nokazaTeneil 1 KpUTeprueB OLEHUBAHUS KOMIETEHIIUH, (POPMHUPYEMBIX IO

HUToraM OCBOCHHA AUCIHUITIIIMHBI (MOI[YJI}I), OIIMCAaHUC IMIKaJI OICHUBAHWA:

IK-5 - Cnioco0eH npoeKTHPOBATH U pa3padaThIBaTh NPOrPaAaMMHBIE PellIeHUsI B 00J1aCTH CUCTEM
ABTOMATH3HPOBAHHOI0 NPOEKTHPOBAHHUS M IPYTOro HH:KEHEPHOI 0 MPOrPAMMHOI0 ofecreyeHust

3HATH:

- IPUHIIHIIBI
CUMYJISIUH
(u3nveckoii cpeasl B
TOM YHCIIE C
UCTIOJIb30BaHHEM
CUCTEM
WH)XCHEPHOTO
aHam3a;

- OCHOBHBIE
TPUHITHATIBI
COIIPOTHBIICHHUS
MaTepHasoB, ra3o-
THIPOANHAMHYICCKHUX
, TEII0OOOMEHHBIX
MPOIECCOB, CBOMCTBA
MaTepHasoB,
Pa3IUYHBIX CPEJT;

OO0yyaromuiics
JEMOHCTPHPYET
MOJTHOE OTCYTCTBHE
WA HEJOCTATOYHOE
COOTBETCTBHE
3HAHUI: TPUHITHITEI
CUMYJISAIUH
(hu3MUYECKO cpelibl B
TOM YHCIIE C
UCTIOJh30BaHHEM
CUCTEM
WH)KEHEPHOTO
aHaJM3a; OCHOBHEIC
TPUHITATIBI
COIIPOTHBIICHHUS
MaTepHasoB, ra3o-
TUAPOTMHAMIYECKUX
, TEIJI0O0OMEHHBIX
MPOIECCOB, CBOMCTBA
MaTepuajoB,
Pa3IUYHBIX CPe]l.

OOyuatomuiics
JIEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBUE
3HAHUN: TPUHITUTIBI
CUMYJTISIUH
(u3nveckoii cpeasl B
TOM YHCIIE C
WCTIOJh30BaHUEM
CUCTEM
WH)XCHEPHOTO
aHaJN3a; OCHOBHBIE
TIPUHITUTIBI
COTPOTUBIICHHS
MaTepHuaoB, razo-
TUAPOTUHAMHYECKUX
, TEII0OOOMEHHBIX
MPOIECCOB, CBOMCTBA
MaTepuajoB,
Pa3IUYHBIX CPe]l.
Homyckarotcst
3HaYUTEIbHBIC

OO0yuaromuiics
JEMOHCTPHUPYET
YaCTHYHOC
COOTBETCTBHC
3HAHUW: OPUHITUIIBI
CUMYJISIIH
(u3nUecKoii cpeabl B
TOM YHCIIE C
WCTIOJIb30BaHUEM
CUCTEM
WHXCHEPHOTO
aHaJlM3a; OCHOBHBIE
MIPUHIIATIBI
COTIPOTUBIICHHUSI
MaTepuaioB, ra3o-
TUAPOIUHAMHYECKUX
, TEINIOOOMEHHBIX
MpOILECCOB, CBOMCTBA
MaTepuasoB,
Pa3IUYHBIX Cpel,
JIOITYCKAIOTCS
HEe3HAYNTEIbHBIC

OO0yuaromuiics
JIEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
3HAHUW: OPUHITUIIBI
CUMYJISAIUH
(u3NUecKoii cpeabl B
TOM YHCJIE C
WCTIOJIb30BaHHEM
cucTeM
WHXCHEPHOTO
aHaJ3a; OCHOBHBIC
TIPUHIHITBI
COTIPOTHUBIICHHUS
MaTepHaloB, ra3o-
THJIPOIMHAMHYCCKHX
, TEINIOOOMEHHBIX
MpOILECCOB, CBOMCTBA
MaTepHaloB,
Pa3IUYHBIX Cpel,
CBOOOJHO OnepUpyeT
IPUOOPETCHHBIMA




OIIINOKHU, OIIIMOKH, 3HAHUSIMH.

MIPOSIBIISICTCS HETOYHOCTH,

HEJ0CTaTOYHOCTb 3aTPYJHCHHS MTPH

3HAHHH, TI0 PAILY AQHATUTHIECKUAX

roKa3aTteliei, onepanusx.

oOyJarouiics

WCTIBITHIBACT

3HaYUTEIbHBIC

3aTpyTHCHUSI IPU

OTIEPUPOBAHUU

3HAHUSAMH TPU X

MEPEHOCE HA HOBBIE

CUTYaITUH.
OOyyaromuiics He Obyuarommiics
YMECT WA B ﬁZﬁgggﬁpreT OOyuaromuiics
HEAOCTATORHON COOTBETCTBHE AICMOHCTPHPYET .
CTEIEHU yMEET — JaCTUIHOC OO0yuaromuiics
HCITOJIb30BaTh COOTBETCTBUC JIEMOHCTPHPYET
COBPCMCHHBIC CAIIP HUCIIOJIB30BATE YMCHHﬁZ IIOJIHOE

coBpemennbie CATIP
u " HCTIOJIE30BATh COOTBETCTBHE
CIIEHHaIu3UPOBAHHO coBpeMenHsle CAIIP | ymenwuit:

YMETh: € IpOrpaMMHOC CHCUMATMBHPOBANHO 1 ) HCII0/IL30BaTh
- UCTIONB30BAThH obecreuenue s © TIPOTPamMMHoe crieruaan3upopaddo | coBpemernsie CAIIP

coBpemennbie CATIP
u

3a/1a4 HHXCHEPHOTO
aHajau3a,

oOecrieyeHue s
3a/1a4 HHYKEHEPHOTO

¢ MPOrpaMMHOE
oOecrieueHue s

n
CIICUaJIN3UPOBAHHO

o a”ajmsa
CIIEUAJIN3UPOBAHHO | TCXHOJIOIMYCCKON ’ . 3a71a4 NH)KEHEPHOT'O € IIPorpaMMHOE
TEXHOJIOTUYECKON
€ IIPOrpaMMHOE HOATOTOBKH aHaiam3a, obecrieueHune s
[IOJArOTOBKH o
oOecrieyeHue s MPpOU3BOJICTBA, HPOH3BOJICTEA TCXHOJIOTUYECKOU 3aJ1a4 WHXKCHEPHOI'O
3a71a4 UHKEHEPHOTo | COIPOBOXKICHUSA cgn OBO)KI[CHI:I}I IIOATOTOBKH aHaIu3a,
aHam3a, JKHU3HCHHOI'O ITMKJIa P IPOU3BOJICTBA, TEXHOJIOTHISCKOM
o JKM3HEHHOI'O 1IUKJIa
TEXHOJIOTUYECKON H3ACITHS. S COIIPOBOXKICHUSA IIOArOTOBKHU
IIOJACOTOBKHU ) JKU3HEHHOTI'O 1IMKJIa MPOU3BOJICTBA,
Homyckarotcst
MIPOU3BOJICTBA, n3nenus. Y MeHus COIIPOBOXKJICHUS
3HAYUTEIBHBIC
COIIPOBOXKACHUSA S OCBOCHEI, HO JKU3HEHHOTI'O 1IMKJIa
JKU3HEHHOI'O 1IUKJIa ’ JOILyCKaIOTCsA H3IEIUA.
MPOSABIIAETCS
W3ICTINS; HE3HAYUTEJIbHbIC CBo0ogHO
HEJIOCTaTOYHOCTh
N OIINOKH, oTIepUpyeT
YMEHUH, 110 pay
o HETOYHOCTH, MPHOOPETCHHBIMU
fToxasarcic, 3aTpyAHEHUS TIpU MEHUAMU
oOyJarouiics py. P Y ’
AHAIUTUYECKUX IIPUMEHSET UX B
{CTIBITRIBACT ornepanusax CUTyaIusx
3HaYUTEIbHBIC p ’ N 4 .
IIEPEHOCE YMEHUN HAa | MOBBILLIEHHOM
3aTpyAHEHUS IIPU
HOBEIE, CIIO)KHOCTH
OIIEpUPOBAHUU
HECTaHIApTHBIE
YMEHUAMU NIPHA UX
CUTYaIUU.
IIEpEHOCE Ha HOBLIE
CUTYaIUH.
BJIAJIeTh: OOyuaromuiics He OObyuarommuiics Ob6yuatommuiics Ob6yuaromuiics B
- HaBBIKAMH BJIAJICET WIIH B BJIaJIc€T HaBBIKAMU YaCTUYHO BJIAJIEET MOJTHOM 00BeMe
HCIIOIB30BaHUsA HEJI0CTaTOYHOU HCTI0JIb30BaHUS HaBBIKaMU BJIaJiceT HABBIKAMU
CHUCTEM CTEIICHU BIALCET CHCTEM HUCTIOIB30BaHUSA HUCTIOIBb30BaHUSA
aBTOMAaTU3MPOBAHHOI | HaBBIKAMU aBTOMAaTU3UPOBAHHOI | CHCTEM CHCTEM
O IIPOEKTHUPOBAHUA U | UCIIOJIB30BaHUS O IIPOEKTUPOBAHUA U | aBTOMATU3UPOBAHHOI | aBTOMATU3UPOBAHHOT
CIIELIUAIU3UPOBAHHO | CHUCTEM CHELUAIU3UPOBAHHO | O IPOEKTUPOBAHUA U | O MPOECKTUPOBAHUS U
r0o IIPOrpaMMHOI0 aBTOMAaTU3UPOBAHHOT | TO MPOTrPaMMHOIO CIIEUAIN3UPOBAHHO | CIIEMAIU3UPOBAHHO
obecriedeHus s O MIPOEKTUPOBAaHUSA U | oOecTiedeHust I r'o IIPOrpaMMHOTIO r'o IIPOrpaMMHOIO
WH)XEHEPHBIX 3a7a4 CTICIMATU3UPOBAHHO | MHXKCHEPHBIX 3a7ad, | oOecreueHUs st obecriedeHust 1is

ro MPOrpaMMHOIO
oOecrieyeHust It

JTOTTYCKAIOTCS
3HAYUTEILHBIE

WHXXCHCPHBIX 3a1a4,
HO JOIIYCKAarKTCsA

HH)KEHEPHBIX 3a7ad,
¢BOOOIHO




HWHXCHCPHBIX 3a1a4.

OIIINOKHU,

HC3HAYUTCIIbHBIC

MIPUMEHSET

MIPOSIBIISICTCS OIINOKH, MOJTyYEHHBIC HABBIKH
HEJ0CTATOYHOCTh HETOYHOCTH, B CUTYaIUsIX
BJIaJICHHS HABBIKAMH | 3aTPYJHCHUS MPH MOBBIIIIEHHOM
o Py AHATTMTUIECKUX CJIO)KHOCTH.
MoKa3aTelieH, oreparmsx,

OOyuatomuiics IepeHoce YMEHUH Ha

UCTIBITHIBACT HOBEIE,

3HAYUTEIHHBIC HECTaHJIAPTHHIC

3aTpyTHCHUSI IPH CUTYaIUH.

NPUMEHEHUH

HABBIKOB B HOBBIX

CUTYaITUsIX.

IToka3zaTenem OLICHUBAHUA KOMHGTGHHI/Iﬁ Ha pa3JIMYHbIX JTallaX UX q)OpMI/IpOBaHI/IH
ABIIACTCA OOCTHXKXCHHUC O6y‘IaI-OHII/IMI/IC$I INIaHUPYEMBIX PEC3YJIbTAaTOB O6y‘I€HI/I$I I10
JUCIHUITIINHE «OCHOBBI TEPMO-, THAPO- U Ta30JJUHAMHKH >.

IIkanbl oLleHUBAHUS PE€3YyJbTATOB AaTTECTAIUH U UX OIIHCAHHE:

dopMa aTTecTaluu: IK3aMeH.

Atrecranusa oOydamommxcs B (opMme sK3amMeHa MPOBOJIUTCA IO pe3yjbTaTam
BBITIOJIHEHUS BCEX BHUJIOB yueOHOU paboThl, MPEIyCMOTPEHHBIX Y4EOHBIM ILIAHOM I10
JAHHOW JUCUUIUIMHE (MOJYJI0), TPH O3TOM YUYUTBHIBAIOTCS pPE3yibTaThl TEKYLIETO
KOHTpPOJISl yCIEBAEMOCTH B TeueHue cemectpa. OlEHKa CTENEeHH JIOCTHXKEHHS
OOyJarONMMUCS TUIAHUPYEMBIX Ppe3yJIbTaTOB OOYYEHHS MO IUCIUIUIAHE (MOJIYIIO)
MIPOBOAUTCS TMpEnojaBaresieM, BeAYIIUM 3aHATUSI MO JUCHUIUIMHE (MOIYII0) METOI0M
sKcnepTHOM oreHkU. [lo uroram arrecTanuu Mo JUCHUIUIMHE (MOJYJIO) BBICTaBISETCS
OLICHKA «3a4YTEHO» WJIH «HE 3aU4TEHO.

K arTecTanuu qomyckaroTcsi TOJbKO CTYACHTHI, BHIMOTHUBIINE BCE BUbI yUeOHOM
paboThl, MpeayCMOTpEeHHbIE paboyell mporpamMmoil mo auciuminHe «OCHOBBI TEPMO-,
TUAPO- U Ta30AMHAMUKUY - 3aYTEHbI OTBETHl Ha KOHTPOJIbHBIE BOIMPOCHI JJISI TEKYIETO

KOHTPOJIA 3HAHUU O AUCIHUIIIMHC, X BBIIIOJIHCHO U 3alIMIICHO MHAUBUAYAJIBbHOC 3aIaHUC.

Onucanue

BrImmotHeHBI Bce BUIBI y4eOHOM pabOThI,
peyCMOTPEeHHbIE Y4eOHbIM aHoM. CTyIeHT
JIEMOHCTPHUPYET COOTBETCTBUE 3HAHMI, YMEHUH, HABBIKOB
IIPUBEICHHBIM B Ta0IHIIaX MOKa3aTeNel, Oonepupyer
NpUOOPETEHHBIMU 3HAHUSMU, YMEHUSIMHU, HABBIKAMH,
INPUMEHSIET UX B CUTYallUIX MOBBIIICHHOMN C0XHOCTH. [Ipn
9TOM MOTYT OBIThH JOMYIICHBI HE3HAYUTEIHHBIE OLTHOKH,
HETOYHOCTH, 3aTPYAHECHUS MTPU AHATTUTHUECKUX OTEparusx,
[IEPEHOCE 3HAaHUU U YMEHUI Ha HOBBIC, HECTAHIAPTHbIE
CUTYallUH.

BeimotHeHsl Bce  BHABI  yuyeOHOW  paboTHI,
IPEyCMOTPEHHBIE y4eOHBIM MJIAHOM. Crynent
JIEMOHCTPHUPYET YACTUYHOE COOTBETCTBUE 3HAHUMW, YMEHUM,
HABBIKOB ITPUBEJICHHBIM B TA0IHIIAX IMOKA3aTeNel, OnepupyeT

HMIxaJya oneHUBaAHUA

O1iangao

Xopouio
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npUOOpPETEHHBIMU 3HAaHUSAMH, HO JIOMYCKaIOTCS
HE3HAYUTENIbHBIC OMIMOKHU, HETOYHOCTH MIPH aHATUTHYECKUX
orepanusx, 3aTpyaHseTcs P MepeHoce YMEHHUIl Ha HOBBIE,
HECTaHJaPTHbIE CUTYAIUH.

BeimontHeHsl Bce  BHABI  yuyeOHOW  paboTHI,
peTyCMOTPEHHbBIE y4eOHBIM MJIaHOM. Crynent
JIEMOHCTPHUPYET HEIMOJHOE COOTBETCTBUE 3HAHWUW, YMEHUM,
HABBIKOB ITPUBEICHHBIM B TA0IHIIAX MOKA3aTeNel, OnepupyeT
NpPUOOPETEHHBIMU 3HAHUSIMH, JIOMYCKAIOTCS 3HAUUTEIbHbBIC
OIIMOKH, HETOYHOCTH TPU AHATUTUYECKUX ONEpalusX,
UCIIBITHIBACT 3HAUUTENbHbIE 3aTPYIHSAETCS NPU MPUMEHEHUU
HABBIKOB B HOBBIX CHUTYaIUsIX

He BbmosiHeH oauH wim 0osiee BUIOB y4eOHOU
paboThI, MPETYCMOTPEHHBIX Y4€OHBIM T1aHOM. CTyIeHT
JIEMOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUH,
HABBIKOB MPUBEJICHHBIM B TaOIUIaX MTOKa3aTeme,
HeynoBneTBopUTENnbHO | JOMYCKAIOTCS 3HAYUTENbHBIE OIIUOKH, IPOSBIISETCS
OTCYTCTBME 3HAHUU, YMEHUH, HABBIKOB 110 Py
MoKa3aTesel, CTYJEHT UCTIBIThIBAET 3HAUUTEIbHbIC
3aTpyAHEHUS MIPU OTIEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU
IIPU UX MEPEHOCE HAa HOBBIE CUTYAIIHH.

Y 10BIETBOPUTEIILHO

@DOH/IbI OLIEHOYHBIX CPEJICTB MPEACTABICHBI B IPUIIOKEHUHU | K paboueil mporpamme.

7. YueOHO-MeTOANYeCKOe U HH(POpPMAITMOHHOE o0ecrieuyeHne JUCHMIJINHBI.
a) OCHOBHAasf JMTepaTrypa:
1. XKykos, H.II. OcHOBBI TepMO-, TUAPO- U Ta30JMHAMHUKU [DIEKTPOHHBIN pecypc]:
yueoHoe nmocobue / H.IT. XKykos. - Tam60B: ®I'bOY BIIO «TT'TY», 2011.-92 ¢
2. 3emuos, B. M. I'unpasnuka /B. M. 3emios. - M.: U3narensctBo ACB, 2007. - 351c.
0) J0ONMOJIHUTEJIbLHAS JIUTeparypa:
1. Kamunyn, B. 1. OcHoBbl rugpaBnuku u aspoauHamuku /B. U. Kamunyn, E. B.
Hposznos, A. C.Komapos, K. 1. Uwxkuk. - M. : Crporuzaar, 2002. - 296c.
2. Kamunyn, B. U. T'napasnuka, BonocHaOxenune u kananuzauus /B. M. Kanunyn, B.
C. Kenpos, 10. M. JlackoB.-M.: Crpoituznar, 2001. - 397c.
3. Merpesenu, B. H. COopHuk 3amay no Kypcy rufjpaBiuku ¢ pemenusimu /B. H.
Mertpesenu. - M.: Beiciias mikoia, 2007. - 192c.
4. Caiipyanunos, C. I1I. 'unpasnrka cucrem BogocHa0xeHus U BogootseneHus /C.
HI. Cait pyaauHoB. - M.: U3natensctBo ACB, 2004. - 344c.
5. Vxun, b. B. I'mapasmuka /b. B. Yxun. - M.: ®opywm, 2009. - 463c.
Munck: Beimn. mkoina, 1980. - 224c.
6. Maxnaés, B. K. 'mnpasmuka. ['mapocratuka /B. K. Maxnaés. - Tomck: M3a-Bo
Tomckoro roCyJAapCTBEHHOI'O apXUTEKTYPHO-CTPOUTEIBLHOTO YHUBEpcHUTeTa, 2007.
- 46c.
7. Maxnaés, B. K. I'mapasnuka. OcHoBsl runponunamuku /B. K. Maxnaés. - Tomck:
N3n-B0 TOMCKOro rocyaapCTBEHHOTO ApXUTEKTYPHO-CTPOUTEIBHOTO YHUBEPCUTETA,
2006.-69c.
B) NporpaMMHoe o0ecriedyeHre U HHTEPHeT-PecypChbl:

[IporpammHuoe obecriedeHre He MpeyCMOTPEHO.
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HuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOAUYECKUE MaTepUaIbl B 3JIEKTPOHHOM BHUJIE,

MIPE/ICTABJICHHBIC HA CATE htips://lib.mospolytech.ru/ B pa3aene «bubamorexay.

NuTepHeT-pecypcenl:

HasBaHua Konnekuuin
Ne n/n INEeKTPOHHbIN pecypc Ne aorosopa. Cpok
AeincTBua poctyna
1. 9b6C «YHuBepcuteTckaa | Jorosop 9BC «YHuMBepcuTeTcKaa 6MbamMoTeKka oHAANH»
61MbnnoTeEKa OHNANHY (www.biblioclub.ru)
(www.biblioclub.ru) Ne
121 64.44.EN/19 ot
30.05.2019r.c 000
«npekT-Megua». c
29.05.2019r. no
28.05.2020 .
2. 36C «MapaTenscrsa arby [Jorosop Ne 9BC «U3paTenbcTBa flaHb» (e.lanbook.com)
(e.lanbook.com) 91_33.44.EN/19 ot
30.04.2019
3. MocTosiHHbIM gocTyn 0630p CMMU (apxuB nybankaumin 3a 15 ner)
3BC «Polpred» (polpred.com)
4. HayyHaA aneKkTpoHHaA 3800 HaMMEHOBAHM }KYPHAI0B B OTKPbITOM
6ubnnoteka e.LIBRARY.ru MocTosHHbIN goCTyn goctyne
5. JocTyn K 3N1eKTPOHHbIM [ocTyn K 3/1eKTPOHHbIM pecypcam
pecypcam nsgatenbcrsa Springer | MNMucbmo B Pre0Y nspartenbcrea Springer Nature
Nature «P®PU» oT
06.08.2018 Ne 20-21-
18/3874 C01.04.2018
- 6eccpoyHo
6. Hay4yHasa aneKkTpoHHaA CBoboAHbIN foCTYN Hay4yHas anekTpoHHan 6ubnaunoTteka
6ubanoTeka e.LIBRARY.ru e.LIBRARY.ru
8. MaTepnaanO-TeXaneCKoe odecreueHue AUCHHUIIJINHBI.

Crenmanu3upoBaHHbIe yueOHbIe TabopaTopuu Kadeapsl « AnnapaTypHoe
oopMIIeHHE U aBTOMATU3allMs TEXHOJIOTHUeCcKuX mpou3BoAcT» ayn. AB1810, AB1101,
OCHAIIIEHHbIE KOMIIBIOTEPOM U MPOEKTOPOM, a TAKKE METOAUYECKUMHU MaTepraIaMH Io
muctuminHe «OCHOBBI TEPMO-, TUAPO- U Ta30IMHAMUKH ».

9. Meroanuyeckue peKOMeHAALUH IS CAMOCTOATEIbHOM pa0OThI CTy/ICHTOB

- Jl7s TOArOTOBKM K CEMHHAPCKUM 3aHATHSM HEOOXOJMMO HCIOJIb30BaTh
JIEKLIMOHHBI MaTepuai, a TaKkKe yKa3aHHYI0 Ha JIEKUMU TEXHUYECKYIO JIMTEpaTypy IO
TEME CEMHHApa.

- Jns mOATOTOBKHM M PELIEHUIO pPacyeTHO-Tpaduueckoi paboThl HEOOXOIMMO
MCIIOJIB30BaTh JIEKLIMOHHBIA MaTeprall, MaTepUal MPaKTUIECKOro 3ausaTus 1o reme PI'P, a
TaK)Ke YKAa3aHHYIO Ha IPAKTHUECKOM 3aHITHH TEXHUYECKYIO JIUTEPATypy MO TeMe paboTHhI.

- Jlns NOArOTOBKM K 3a4€Ty 0 TEME JAMCLHUIUIMHBI HEOOXOAMMO HCHOJIb30BaTh
JIEKIIMOHHBIN MaTepual, MaTepHall NMPAKTUYECKOTO M CEMHHAPCKUX 3aHATHH, a TaKkKe
YKa3aHHYIO Ha JIEKIIUM TEXHUYECKYIO JIMTEPaTypy 10 AUCLUIUIMHE.
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10. MeToauveckne peKOMEHAALMH ISl NPenoxaBaTess

- Jluia npoBeneHus JIeKuui 1o qucuuinze «OCHOBBI TEPMO-, THIPO- U
ra30JMHaMUKN OTPaACIn» HEOOXOAMMO UCIOIb30BaTh KypC JIEKIUI, COCTABIECHHBIH 110
TEMaTU4YECKOMY IUIaHY, PEICTABICHHOMY B IPOIpaMMe Kypca U METOIUYECKUMU
MaTepuajJaMH, pacrloiIOKEeHHbIMU B JabopaTopuu. [Ipu n3noxeHnn Marepuaia
PEKOMEH IyeTCsI IOJIb30BAThCsI MHTEPHET -PeCypCcaMu, C MOKa30M (PUIBMOB U CIANIOB MO
TEMaTHKe MaTepuaa.

- Ilpu npoBeaeHNH NMPAKTUIECKOTO 3aHITHSI HEOOXOIMMO TOIb30BATHCS
npuMepoM petieHus Bapuanta PI'P, nogo6Horo BapuanTam 3a1aHus JUisl CTYyIE€HTOB C
YUCJICHHBIM €0 PEIICHUEM.

- [Ipn mpoBeneHMM CEMMHAPCKUX 3aHATUH UCIIOJIB30BATh BOIPOCHI 10 TEMATUKE
Kypca JJisl IPOBEACHUS TEKYILEr0 KOHTPOJI U METOANYECKUMU MaTEPUAIAMH,
pacroIoXeHHBIMU B JTa0OpaTOPUH.

[TporpamMma coctaBiieHa B COOTBETCTBHU ¢ DeiepalibHbIM rOCYAapCTBEHHBIM
o0pa3oBaTeNIbHBIM CTaHIAPTOM BBICHIETO 00Pa30BaHUS [0 HAMIPABICHUIO TTOATOTOBKH
0akanaspos 09.03.01 "UndopmaTruka v BEIMUCIUTENbHAS TeXHUKA'" .
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Ipunoowcenue 1

CTpykTypa  cogep:xanue TUCHUILINHBI «OCHOBBI TEPMO-, THAPO- U TA30JUHAMHUKH » I10
HanpaJjieHu0 noarorosku 09.03.01 "Uudopmarnka u BbIYUCIUTEIbHAS TEXHUKA' )

(0akasiaBp)
c | Hene Buabi yueOHoii padoThl, ) Dopm
enec 151 BKJIIOYASI CAMOCTOSITEIbHYIO Buasbl camocTosiTeIbHOIT padoThI bl
Paznen p cemec padoTy CTyI1eHTOB, U CTYIEHTOB arrTecT
w/n Tpa TPYI0€MKOCTh B 4acax alnun
J |II/C | Jlab | CPC [ KCP | K.P. | K.IL. | PT'P | Pepepar | K/p | 9| 3
BBEJAEHUE
Pons u
3HaYCHHE
TUAPOTra30/IMHAMUKUA B TOATOTOBKE
CIIEIIUAJIUCTOB  TI0 HAIIPaBJICHUIO
1. 5 1 1 4
DHepro- u pecypcocbeperaromiue
MIPOIECCHI B XHUMHYECKOH
TEXHOJIOT1H, HeTexumMun 51
ouorexHosorun. Vcropusi pa3BuTHs
MEXaHMKH KMIKOCTH M Ta3a.
HNPEAMET n 3AJIAYN
I'MIPOIr'A30OJUHAMUKHAU
['uaporazoamHaMHUKON Ha3bIBAOT
2. OIUH u3 pasnieon 5 2 1 4
MEXAHUKU - MEXAHUKY JKUJIKOCTEH U
rasoB. MexaHuka >KHUIKOCTH U ras3a
BKJIFOYAET: - KHHEMATUKY XKHUIKOCTH,




B KOTOPOM H3y4arOT H3MEHEHUE
dbopmbl, pazMepoB 51
MPOCTPAHCTBEHHOTO PACIIOIOKEHUS
KUJIKHX OObEMOB (OTBJICKAsACh OT
NPUYUH WX  BBI3BABIINX), -
THUIPOCTATUKY, B KOTOPOW H3ydaroT
YCIIOBUSI PABHOBECHS JKHUIKOCTH B
CHUJIOBOM TIOJI€;, - JWHAMHUKY, B
KOTOPOW HM3y4YarOT 3aKOHBI JIBHIKCHUS
xuakoctu. OrnpeneneHue (MOHITHE)
JKUIKOCTH, rasa. ITousarue
CIUIOLIHOCTH. Kpurepnii
CILJIOIIHOCTH.

OCHOBHBIE CBOMCTBA
’KUJIKOCTEM U TA30B
OcHOBHbBIC buznueckue
CBOMCTBA JKHJKOCTEH W Ta3oB.
CKUMaeMOCTb. TemneparypHoe
pacmupeHue. BszkocTs.
[ToBepxHOCTHOE HaTsDKCHHE.
Monenr  uaeambHOM — JKUJIKOCTH.
HeHpoTOHOBCKHUE JKHAKOCTH.

I'MJIPOCTATUKA

Cuibl, AeCTBYIOIINE B
kunkoctr. CBOMCTBA JaBJICHHS B
MOKOSIIIIENCS JKUIKOCTH.
IToBepXHOCTH paBHOTO JaBJICHUS.
CBoOOIHAs TOBEPXHOCTH KHJIKOCTH.

V)]




VYpaBHeHus Dilsiepa paBHOBECHUS
xuakoctu. OCHOBHOE ypaBHEHHE
ruapoctatuky. 3akoH [lackasns.
Cusbel cyMMapHOTO JaBJICHUS
AKHJIKOCTH, IEHCTBYIOIETO Ha
IUIOCKUE U KPUBOJIMHEHHbBIE
NOBEPXHOCTH. OTHOCUTEIBHBIN
MOKOM (paBHOBECHE) KUAKOCTH.
[TpuGops! At U3MEPEHUS JaBICHHUS.

JANHAMMUKA KUIKOCTHU,
JUINEHHOM BSI3KOCTH
OcHOBHbIE

TOHSITHS
KMHEMaTHKH >KUJIKOCTU: TPACKTOpHS,
JUHUS TOKa, dJIEMEHTapHasl CTpyHKa,
TpyOKa TOKa, JKMBOE CEUYECHHE,
JJIEeMEHTapHBIA  PacXojl. [ToTtox
JKUIKOCTH. Cpennsis CKOpOCTb.
Bungt JBUKECHUS AKHUJIKOCTH.
OnHOMEpHBIE TIOTOKHU S>KUAKOCTEH W
ra3os. HuddepennnansHoe
YpaBHEHUE [IBIDKCHHSI HUJ€aJIbHOMN
KuakocTd  (ypaBHeHHME — Oilnepa).
[Inockoe (mBymMepHOE) JBHXKEHUE
UJCATBHON KUIKOCTU. YpPaBHECHHE
bepHynnum ayis  yCTaHOBHMBIIETOCS
JIBUKEHUSI HUICAIBHON  KUAKOCTHU
[TonoOue THJIPOMEXaHUYECKUX




npoueccoB. Yucno  PeliHonbaca.
Ob6mas MHTETpaibHast ¢dbopma
YPaBHEHMH KOJIUYECTBA JABWKEHUS U
MOMEHTA KOJIMUYECTBA JBU)KECHUSL.

JUHAMUKA BSI3KOHN
AKUJIKOCTU

VYpaBHenue bepHymnu mis
MOTOKA peaibHOM (Bsi3KOM)
xkuakoctd. Dusmueckui
CMBICIT
ypaBHEHUS bepuynnmn
(reoMeTpHUeCcKOe W IHEPreTUYECKOE
TOJIKOBAHWE). YpaBHEHHE pacxoja.
OO0mue cBeeHus: O TUAPABINYECKUX
norepsax. Buael THUIpaBINYECKUX
noreps. JBHKEHHE Ta30B: YCIOBUE
MIPUMEHUMOCTH 3aKOHOB THAPABIUKHU
K JBWXKEHHIO Ta30B. llorpaHudHbIi
CJIOM.
Huddepennmansuoe
ypaBHEHUE MOTPAHUYHOTO
CJ1091.
MaiuHbel 1715 TPaHCHOPTUPOBKHU
JKUJIKOCTH. XAapaKTEPUCTHUKA CETH
MepEeMEILCHUS JKUJIKOCTH.
Cratmdyeckuiik. W JTUHAMHAYECKUU
Harop B CETH.




Cemunap no reme:
1. OCHOBHBIE CBONCTBA
JKUKOCTEN 1 TA30B

2. T'MJIPOCTATUKA U
T'MIPOJIMHAMUKA
KUJKOCTEM.

11

12

IIpakTH4yeckoe 3aHsITHE 1O
Teme:

OmnpenenaeHne MOITHOCTH
Hacoca, HeOOXOIUMOM 1A
nepeadn KUJIKOCTH B
TUJIPABIIMYECKON CUCTEME C
pPa3HBIMU COTIPOTUBIICHUSIMU U
nocTpoeHue rpaduxa ee

paboTHL.
Beinaua 3aganusa na PI'P

12

12

NCTEYEHUME
JKUJIKOCTH U3 OTBEPCTUI
OCHOBHbIE XapaKTEPUCTUKH
ncreuenus. Mcreuenne KUAKOCTHU
yepes OTBEPCTUS B TOHKOW CTEHKE

I'mapaBanyecknii pac4€T OTBEPCTHUI.

HCT@'—ICHI/IG KUOAKOCTHU U3 JOHHBIX
oTBepcTuid. MIcTeueHue xuaKocTu
P TIOCTOSIHHOM Hariope.

13
14




Hcreyenue KUAKOCTH NIpU
nepeMeHHOM Harnope. [ IpuHiuns
U3MEPEHHS CKOPOCTH M pacxoja .

10.

AdpoauHAMHUKA
(MEXAHUMKA T'A3A)

®u3nUeCcKue CBONCTBA
razoB. Craruka rasos.
Crarudeckoe
JIaBJICHUE. [IpuBenennoe
cTaTu4ecKoe AaBiicHue. J(nHaMuka
raza. YpaBHEHHUE HEPa3pbIBHOCTHU
notoka.  IlpuBenenHoe  mojHOE
JlaBieHue. YpasHeHnue bepuynu s
rasza. Pa3HOCTb JaBiIeHUI U IOTEPS
JaBlieHUsl.  PeXWUMBI  JBWKCHUS
ra3oB. A3poAHHAMHKa UHKEHEPHBIX
ceTel. /[BmkeHuUe HjieaabHOro raza B
KaHaje  MEePEMEHHOro CeUCHUS

(cormo JlaBans).

15
16

I1.

CemMuHap no reme:

A3pOoaIMHAMHKA
(MEXAHHUKA T'A3A)

16

12

12.

[Tpuem PI'P

17

3arir.
PTP

13.

O030pHOE ceMUHAPCKOE 3aHATHE.

18

(DOPM(I ammecmauuu

19




Bcero yacoB no AuMCHHMILINHE B
ATOM CEMECTpE

36

54




[Tpunoxenue 2 k paboueii nmporpamme

MuHucTepCcTBO HAayKH U BhIcIero oopazoBanus Poccuiickoit Denepanun
®EJIEPAJTLHOE TOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICLIETO OBPA3OBAHMSI

«MOCKOBCKHHA MOJUTEXHUYECKHWI YHUBEPCUTET»
(MOCKOBCKHWH ITOJINTEX)

Hampasnenue noaroroBku
09.03.01 UndopmaTuKa U BHIYMCIUTEIbHAS TEXHUKA
[Tpoduns «Pa3padoTka HHKEHEPHOT0 MPOTPAMMHOIO OOecrevYeHmns»

KBanudukanus (cTeneHp) BbIITyCKHUKA
bakanasp

dopma o0yueHus
Ounasn

®OH/] OUEHOYHBIX CPEJICTB
MO JUCLUILJIUHE

OcHoOBBI TEPMO-, I'N/IPO- U TA30AUHAMUKH
Cocrasg: 1. [TaciopTt ¢oHIa OLIEHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPEICTB:

CocraBurteiu:

npodeccop, aA.T.H. / [.B. Boxxko /
npodeccop, k.T.H. /1.B. Ckonunues/

Mockaa, 2024 T



Ipunoxenue 3 x
paboueii mporpamme

Hepequb OLCHOYHBIX CPEJACTB IO JUCHMIIJIMHE
«OCHOBBI TEPMO-, THAPO- U T'A30ANMHAMHUKH )

HaumenoBanmue [Ipencrasnenue
No OIICHOYHOTO Kparkas xapakTepucTHKa OIIEHOYHOTO OIICHOYHOTO CPEJICTBA B
OC CpeiCcTBa CcpesicTBa DOC
CpencTBo TPOBEPKH YMEHUU MPUMEHSTH KOMITEKT 3aaHHii s
MONyuYeHHbIE  3HAHWS [0  3apaHee
9 Pacaernorpagure ONPENCICHHON METOIUKE ISl PEIICHUS BRIMOMHCHIA
ckas pabora (PI'P) . pacueTHorpaguueckoi
3a7a4 WK 3aJaHuH 110 MOJTYJTIO WITH paGOTHI
JUCIUAIUIMHE B I[EJIOM.
CpencTBo KOHTPOJIS, OPTaHU30BAHHOE KaK
crnenuanpHasg  Oecenma
[1€JJarOrU4YE€CKOro
YcTHbIi onpoc paboTHHKa C O0OydaroluMCsi Ha TEMBI, Bormpocsr o
12 co0eceZioBaHUE, | CBSI3aHHBIC C M3y4aeMOW TUCIUIUIMHOMN, U TeMam/paszenam
(YO) pacCuMTaHHOE€ Ha BBIACHEHHE OObeMa JUCITUTUIMHBI
3HAHUU oOyuaromierocs 1o
OTIpeIeTICHHOMY pasfieny, Teme, mpodieme
U T.IL
KommuiekT 3agaHuii 115l BBINOJHEHHUS PACYeTHO- rpaguyeckoi padoTsl
3amanue Ne 1
JlaHo: 00BEM BoObI, MOJaBacMO B ceTh Q = M’ /4;
JUTHHA TPyOOIpoBo/ia 1o ropu3onTamu L = M;
JUTMHA TpyOorpoBoa o Beprukanu H = Mm”

PaccunrtaTrh XapakTepHUCTUKY CETH U OMNpeAeNuTh Tpedyemble JIIsl paboThl Ha ATY CETh MapaMeTphl

CpeHEe 3HaUEHUE SKBUBAJIECHTHOH 1LIEPOX0OBATOCTH TPYyOHb! [] =
KOJIMYECTBO MTOBOPOTOB TpyObI HA 90° Z1=
KOJIMYECTBO 3aJBMKEK HAa TUHUU Z2=
JTaBJICHHUE BOJIbI B IPUEMHOM Oake p2 =

JTaBJICHHE HA YPOBHE BCACHIBAHUS - aTMOC(EpHOE.

MIla;

[EHTPOOEKHOTO HAcOoca.

[To momyueHHO#N XapaKTepUCTHKE CETH YCTAHOBUTH THIT paboOUero kojeca IeHTPOOESKHOTO Hacoca,
HE00XOIMMOE WX KOJIMYECTBO U OMPEACTUTH OCHOBHBIE TEOMETPUUYECKHE MTapaMeTphl pabodero Koieca.
OmnpenenuTh OCEBYIO CHIIY, BO3SHHMKAIOIIYIO NMPH pabdoOTe HAacoca, W JaTh PEKOMEHIAIMH TI0 €¢
KOMITEHCAITMU. BBIMOTHUTE 3CKHU3 pabouero Koieca U cxeMy pasMelieHus pabodero kojeca (Koyec) Ha

Basly Hacoca. [Ipu pacuere npuHsATH K.11.4. Hacoca n= 0,65.
JlanHbie B TAOIMIE!

Ne Q L H Ji| VA V4 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 04

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

Bomnpocel mo Temam/paszaenam JUCHUAINIIMHBI
«OCHOBBI TEPMO-, THIPO- ¥ T'A30AMHAMUKH »

BBenenue B ruiporazoqMHAMHUKY

1. B «l'uaporazoquHaMuKe» IPUMEHSIOTCS METOMIBI UCCIEI0BaHUs: 1) TOIBKO
AKCIIEPUMEHTAJIBHBIC; 2) TONBKO aHATUTUUYECKUE; 3) AHAIUTUYECKHUE, YACTIEHHBIE U
AKCIIEpUMEHTAJIbHBIC; 4) aHATUTUYECKHUE, IKCIIEPUMEHTAIbHBIE U DS APYTHX.

2. Kuaxocts - 310 (huzmyeckoe Teno, 1) cnocoOHOe 3a0MHATh MTyCTOTHI; 2)
CIOCOOHOE U3MEHATh (DOPMY MO AEHCTBHEM CHUII; 3) CIIOCOOHOE U3MEHATH CBOM 00BEM;
4) cnocoOHOE TEYb.

3. VYkaxuTe NpaBWJIbHOE BBIPAKEHUE VISl INIOTHOCTH KUIKOCTH (Y - €e
yaenbHbIN Bec): 1) p=yg; 2) p=g/y; 3) p=y/g.

4. B kakux enununax B cucreme CU uzmepseTcs yuelbHbIi Bec BoAbl? 1)
/M3; 2) H/M3; 3) kr/m3.

5. VYkaxure pazmepHOCTh KodduimenTa o0beMHOT0 cyKaTus. 1)
6e3pasmepnsrii; 2) [1a; 3) M2/H; 4) H/m2.

7.  BS3KOCTB )XHAKOCTH 3TO CIIOCOOHOCTH 1) COMPOTUBIIATHCS CKOJIBKEHUIO €€
CJIOEB; 2) MPEO0IeBaTh BHYTPEHHEE TPEHUE )KUJIKOCTH; 3) MepeTeKaTh 3a
MUHUMaJIbHOE BpeMsi; 4) MPeo10JIeBaTh CUITY TPEHUS KUAKOCTU O CTEHKHU.

8.  Ykaxwurte pazMEepHOCTh KHHEMATUYECKOTO KO3 pUIeHTa BI3KOCTH
1) M2/c; 2) m/c2; 3) c/m2.

9.  Vkaxute pa3MepHOCTb JUHAMUYEeCKOro kosdduirenta Bszkoctu 1) [1a-c;
2) Ila/m; 3) ITa/c2

10. Korna BA3KOCTh BOABI B peKe OOJIbIIIE, IETOM MM OCEHBIO TIepe
nenoctaBoM? 1) onrHaKoOBas; 2) OCEHBIO; 3) JIETOM

11. Kak u3meHsiercst BA3KOCTb KUJKOCTU C YBETUYEHUEM CKOPOCTH €€
TedeHua? 1) He u3MeHUTCH; 2) yBEIUYUTCA; 3) YMEHBIIUTCS

12.  Bs3KOCTh XXUAKOCTEN U3MEPSIIOT C TOMOIIBIO... 1) apeoMeTpoB; 2)
MaHOMETPOB; 3) BUCKO3UMETPOB; 4) CTaIarMOMETPOB.

13. HpeanbHOU Ha3bIBAETCS KUIKOCTh, 1) B KOTOPOM OTCYTCTBYET BHYTPEHHEE
TpeHue; 2) Haubosiee NOaXOAsIIIas AJisi MPUMEHEHUS; 3) CIIOCOOHas XOPOIIO C)KUMAThCS;
4) cyliecTBYIOIAs TOJIBKO B ONPEJEICHHBIX YCIOBUSX.

I'mapocraruka
1. B kakux enuHuIax uamepsiercs aaBieHue B cucreme usmepenuss C1? 1) B
nackaysix; 2) B arMmocdepax; 3) B MM pTyTHOTO cToji0a; 4) B Oapax.
2. Kaxkoe naBienue oObI4YHO MoKa3biBaeT MaHoMeTp? 1) abconmoTHOE; 2)
n30bITOUHOE; 3) aTMOoc(epHOe; 4) BAKYYMMETPUIECKOE.

3. Yemy paBHO aTMOC(EpHOE JaBICHUE MPU HOPMAIBHBIX YCIOBHIX?
1) 100 MlITa; 2) 100 kIIa; 3) 10 I'TIa; 4) 1000 I1a.



4. Kak u3aMeHuTcs faBieHue B IEHTPE TSHKECTH TOPU30HTAIBHOM IITONIAIKHY,
eciu ee moBepHyTh Ha 300 BOKPYT OCH, IPOXOIAIIEH Yepe3 HeHTp TskecTu? 1)
YMEHBIIUTCS; 2) YBEIUUUTCS; 3) HE UBMEHUTCS

5. Kakoii 3ak0H OTpak€H B OCHOBHOM YpaBHEHUHU T'UAPOCTATUKU? 1)
Apxumena; 2) [Tackans; 3) HetoTona

6. AOGCONIOTHOE TaBlieHHEe HAa CBOOOIHON MTOBEPXHOCTH PABHO

armocdepHomMy. Uemy paBHO U30bITOUHOE AaBieHue Ha riryoune h? 1) p=po+pgh; 2)
p=pgh o po; 3) P=pg'
7. AOCONIOTHOE J1aBJIEHUE HA TOBEPXHOCTHU BOJIbI PABHO aTMOC(HEPHOMY

(parm=1 ar). Yemy paBHO U30BITOUHOE JaBieHUE Ha ToBepxHOCcTU? 1) 9,81 kIla; 2) 98,1
klla; 3) 0,0 xIla

8. AOCOTIOTHOE JIaBJICHHE Ha CBOOOHOM TOBEPXHOCTH KUIKOCTH PAaBHO
117,72 xIla. Yemy paBHO u30bITOuHOE naBieHue, eciu Pa=1 ar? 1) 0; 2) 19,62 xlIla;
3) 10 kI1a

9. OTKpBITHIN TTHE30METP MOJKIIOYEH K pe3epByapy ¢ Bojoi Ha riryonHe h=1

M. BricoTa Bozbl B ibezomerpe H=3 M. Onpenenuts abCONIOTHOE AaBJIEHUE HA
MOBEPXHOCTHU BOABI B pe3epByape. 1) 117,2 klla; 2) 98,1 klla; 3) 196,2 klla

10. T'me npuinoxeHa cuia THAPOCTATUYECKOTO ABJICHHS HA HAKJIIOHHYIO
IJIOCKYIO TIOMAAKY? 1) B IIEHTpE TAXKECTU IUIOMIAAKU; 2) BBIIIE IIEHTPA TAKECTH; 3)
HIDKE LIEHTPA TKECTH

11.  VYkaxuTe NpaBUIbHYIO 32aBUCUMOCTb JIJISl ONPEJEICHUS CUIIbI
TUAPOCTATUYECKOTO JABJICHUS KUJIKOCTH Ha IJIOCKYIO TOBEpXHOCTH 1) P=(p,+pg)ra;
2) P=potpgh ; 3) P=(potpgh)w

12.  Cuna gaBieHUs )KUJIKOCTH HA IUNIOCKYH HAKJIOHHYIO TOBEPXHOCTh
onpenensercs mo 3aBucuMocTu F=poS +pghS . I'ne npunoxena cuna poS ? 1) Bolie
[EHTpa TSHKECTH IJIOIIAIKK; 2) HIKE LIEHTPa TSHKECTH; 3) B LIEHTPE TSHKECTH

13.  OmnpenenuTs TOPU3OHTANBHYIO CHITY, IEHCTBYONTYI0 Ha map (r=0,2 m),
Haxozsmiics B Boje Ha rmyoune H=4,5 m 1) Pr=5,02 xH; 2) Pr=0 kH; 3) Pr=4,85 kH

14.  Korna Tteno naBieHUs] HA KPUBOJUHEHHYIO TOBEPXHOCTD SABIISIETCS
MHHUMBIM? 1) €CJIM OHO PaCIOJIOKEHO Ha CMOUYEHHOMN CTOPOHE MTOBEPXHOCTH; 2) €CIIN
OHO PACHOJIOXKEHO Ha HE CMOYEHHOM CTOPOHE MOBEPXHOCTH.

15. Kak npunokeHa paBHOAEHUCTBYIOIIAS TUAPOCTATUYECKOTO TaBJICHUS
OTHOCHUTEIBHO IIEHTPA TSAKECTU NMPSAMOYTOJILHOM OOKOBOM CTEHKHU pe3epByapa? 1) Huxe;
2) BhIIIIE; 3) COBIAIAET C LICHTPOM TSXKECTH; 4) CMEIlIeHa B CTOPOHY.

16. OTHOCUTENBHBIN MOKOM KUAKOCTH YCTAHABIMBAETCS, KOT/IA IEUCTBYOIINE
Ha Hee 1) CUIIBI TSXKECTH M MHEPITUHU TTOCTOSHHBI; 2) CHIIBI TSKECTU U UHEPIIUHU
NepeMEHHBI; 3) TOIBKO CUJjla TSHKECTH HeU3MEHHa; 4) cuia TSHKeCTH HeU3MEHHa, a Cujia
WHEPLUHU U3MEHSETCS.

17. OcHOBHOE ypaBHEHHE THIPOCTATUKH UMEET BHUJ ... 1) p = po+ pa?p = pu-
Pa; 3) p = pu- ph; 4) p = po+ pgh.

18.  BricoTa mogbemMa BObl B OTKPBITOM ME30METPE COCTABIISIET 2 M, a TOUKA
€ro NMPUCOETUHEHHsI 3ariTy0ieHa Ha 3 M II0J YpOBEHb BOJIbL. Torna moBEpXHOCTHOE
aOCOJIFOTHOE JTaBJICHUE PaBHO ... aT. 1) 0,9; 2) 0,3; 3) 0,5; 4) 0,2.

19. IIpubGnusurenpHas cuia U30BITOUHOTO THIPOCTATUYECKOTO JABJICHHUS B
3aKPBITOM COCY/€ Ha TOPU30HTAIBHYIO MIPSMOYTOJIBHYIO IUTOIIAIKY paBHa ... KH. Ilpu
YCJIOBUH, YTO OHA 3ariiy0JieHa B BOY Ha 4 M, IJIMHA CTEHKU 3 M, a IIUPHUHA 6 M.



[ToBepxHoCcTHOE M30BITOUHOE JaBieHue coctapiset 20 klla. 1) 360; 2) 180; 3) 720;
4) 1080.

20. IloBepXHOCTb B XKUJKOCTH, BO BCEX TOUKAX KOTOPOM JaBJIEHUE OJMHAKOBO,
HasbIBaeTcs 1) cBOOOMHOM; 2) CTaTUYECKOM; 3) TOBEPXHOCTHIO MOKOS; 4) TOBEPXHOCTHIO
YPOBHSI.

21.  OmpenenuTh OCaJKy MOHTOHA, 3arPy>KEHHOTO ECKOM Ha BICOTY hl 2M,
wioTHOCTh necka p=2000 kr/m3. Pasmepst montona 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 nepesHHbIX Opycka Becom 20 H (p1=400 kr/m3, p2=500 kr/m3)
IJIaBalOT. Y KOTOPOro 00beM HaJABOIHON yacTu Oynet Oosbline? 1) oIMHAKOBBIC; 2) Y
nepBoro; 3)y BTOPOro

23.  JIBa Opycka ogHoro Beca (10 kH) sxene3nsiii u nepeBsiHubIn Gx=7800
kr/mM3, pa=400 kr/m3) nomenieHsl B Bogay. OJIUH U3 HUX TOHET, a Ipyroi miaBaet. Ha
KOTOPBIN U3 HUX JIEUCTBYET HAOOJbINas BhITAIKUBAIONIas cuiia? 1) Ha jKkeJIe3HbIi; 2)
Ha JICPEBSIHHBIN; 3) paBHbIC

24.  beronnas mumta Becut B Bozayxe 117,6 kH, a B Boge 68,6 kH. Onpeaenuts
mw10THOCTH OeToHa 1) p=2800 kr/m3; 2) p=2400 kr/m3; 3) p=1940 xr/m3

25. JlBa mapa u3 4yyryHa ¥ JiepeBa, C paBHBIMH 00bEMaMH, MTOJTHOCTHIO
MOTPY’KEHBI B Boy. Ha KOTOpBIi U3 HUX OyJeT NelicTBOBAaTh HANOOIbITIas
BbITAJIKMBaroIIas cuia? 1) Ha iepeBsiHHBIN; 2) HA YyTYHHBIN; 3) OlMHAKOBBIE 27.
[1naBaronuii mapoxoj; HEYCTOWYUB, YTO CIIEyET 3arpy3uTth? 1) Tptom; 2) nanyOy

I' naponunamuka

1. Kak Ha3piBaeTCs 4acTh ABWKYIICHCS >KUIKOCTH, OTPaHUYCHHAS] TPYOKOMH
Toka? 1) noTok; 2) IuHUS TOKa; 3) AIeMeHTapHasl CTpyiika

2. Kak Ha3pIBaeTCsi MOTOK, OKPYKEHHBIN CO BCEX CTOPOH ra3oBoi cpenoit? 1)
HAIMOPHBIN MOTOK; 2) CTPYs; 3) O€3HANOPHBIN MOTOK

3. Kak wu3MeHUTCS CMOUYCHHBI NEpUMETP B TPyOE€ C YMEHBIICHHEM €€
nuameTpa B 2 pa3a? 1) yBenuuuTcs B 2 pasa; 2) yMEHbIIUTCA B 2 pa3a; 3) He U3BMEHHUTCS

4. Omnpenenenue pacxona 0OLEMHBIM METOAOM TpEIoiaracT usmMepenue 1)

CKOpPOCTH M IUIOIIAAM I[IOTOKAa; 2) IJIOMAaAXM W YKJIOHA BOAOTOKAa; 3) BpPEMEHH
HaIlOJIHEHUS cOocy/la; 4) Hamopa nepesi CyKaroluuM YCTPOIMCTBOM.

5. [Ipu ycTaHOBHBIIEMCS TEUCHUU TUAMETP TPYOBl yBEIUYMBAETCS B 2 pasa.
Kak n3menurcs pacxon? 1) He UBMEHHTCS; 2) YBEIUUHUTCS B 2 pas3a; 3) yMEHBIIUTCS B 2
pasa

6. Vkaxure npaBwibHY0 (GopMylly Ajs omnpeaeneHus 00beMHoro pacxona Q
1) Q=®V; 2) Q=®/V; 3) Q=V/®
7. Kakas tpy0a siBisiercst kopotkoit? 1) Tpy6a nnunoit meree 100 m; 2)

norepu B TpyOe paBHbl 0; 3) motepu B TpyOe Ha MECTHBIE COMIPOTUBICHUSI COU3MEPUMBI
C TIOTEPSIMU TIO JITTUHE.

8. Korna nee3omeTpuueckas JIMHUS COBIAIACT C HAOpHOM? 1) naBieHue
MeHbIIe aTMochepHOro; 2) yeabHas YHeprus noyiokenus pasHa 0; 3) ckopocTh
TeyeHus paBHa 0

0. CxopocTh Ha OCH TPYOBI B TaMUHAPHOM TMOTOKE YBEIUYMIACh B 4 paza. Kak
u3MeHUTCS pacxo? 1) He u3MeHUTCs; 2) yBelIuuuTcs B 2pasa; 3)yBeauuuTcs B 4 pasa;
4) yBenuuurcs B 8 pa3



10.  Kakoit napametp OyJieT OJMHAKOBBIM JIJIsl TAPAILIIEIBHO COSAMHEHHBIX
y4acTKoB TpyOomnpoBoaa? 1) morepu Harmopa; 2) pacxom; 3) kodhOHUITUEHT TPEHUS.
nuiIMHApUYeckoro Hacaaka? 1) r 0,64; 2) e=1; 3) e==0,82.

11.  IIpu ycraHOBUBIIIEMCS T€YCHUHU AUAMETP TPYOBbI yMEHBIIAETCS B 2 pasa.
Kaxk n3menurcs ckopocts? 1) yBenuuurcs B 8 pa3; 1) yBenuuurcs B 4 paza; 2)
yBEIUYUTCS B 2 pa3a; 3) HE U3MEHUTCS

12. Kakomy Buay T€4eHUs COOTBETCTBYET HAJIMYME B IIOTOKE YKJIOHA JHA U
CcBOOOIHOM TTOBepxHOCTU? 1) HamOpHOMY; 2) HEYCTaHOBUBIIEMYCS;, 3) OE3HAMOPHOMY;
YCTaHOBUBIIEMYCS.

13. Kak usmeHsieTcsi mbe30oMeTpudecKas JUHUS B0JIb oToka? 1)
MIOBBINIACTCS; 2) MOXKET M MOOBIIIATHCS, U MIOHMKATHCS; 3) MOHUKACTCS

14. VYkaxuTe MpaBWIbHYIO 3aBUCUMOCTH JIJIA oripeesieHus: koddduimenrta
TUIPABINYECKOTO TPEHUsI X B KBaJAPATUUHON 30HE TYpOYJIEHTHOTO pexuma. 1)
X=64/Re; 2) X=8g/C2; 3) X=0,3164/Re0,25

15.  OmnpenenuTth pacxoi XKUAKOCTH B TpyOe auamerpom d=200 MM, TIuHOM
1=100 M, eciiu moTepu 1o AnuHe WI=2,5 M, KO3 OUIIMEHT TUAPABINYECKOTO TPEHUS
X=0,025, g=10 m/c2. 1) Q=62,8 nm3/c; 2) Q=31,4 nm3/c; 3) Q=94,2 nm3/c

16. VYkaxute, B Kakoil 30He TypOYyJICHTHOTO PEXMMa HAXOIUTCS TTOTOK, €CITU
Re=20100, abcomnroTHas mepoxosarocts J3=1,2 mm, a nuametp Tpyost d=100 mm. 1)
TUAPABIMYECKH TNIAJIKOM; 2) KBaIpaTUYHOM; 3) MepexoaHoM

17.  Omnpenenuts notepu 1o JuHe B Tpyoe juHor 1=100 M u nuamerpom
d=200 mm, eciu pacxon B Hel Q=0,0628 m3/c, a koappument tpennst X=0,025. 1)
bnn=1,5 m; 2) ban=2,5 m; 3) ban=1,25 m

18.  OmnpenenuTh MOTEPIO HAMOpa Ha BXojie B TpyOy npu pacxoae Q=62,8
am3/c, nuametp Tpyosl d=200 mm, cBx=0,4, yCKOpEHHE CUJIbI TSHKECTH MPUHSATD
paBHbIM 10 M/c2. 1) bx=15 cm; 2) bBx=8 cMm; 3) bx=12 cm

19.  OmnpenenuTs BHICOTY BOJOHAMOPHOM OAITHU JIJIsl TOJIA4X BOJIBI C PACX0I0M
Q=20 am3/c mo ropu3oHTaILHOMY BomoBOAY JuHON 1=800 M. Pacxomnas
xapakrepuctuka Tpyost K=100 qm3/c. 1) H=15 m; 2) H=32 m; 3) H=22 m

20. CpenHue CKOPOCTH MOTOKA KUJKOCTH IPH MJIABHO U3MEHSIOIIEMCS U
napajuieIbHO-CTPYHHOM JABUKEHUU B COOTBETCTBUU C YPAaBHEHHEM HEPA3PHIBHOCTH ...
1) 0OpaTHO MPONOPIMOHAIIBHBI ILTOIIAASAM KUBBIX CEUCHHUH; 2) MPSIMO
MPONOPLUMOHANIBHBI ILTOMIA/ISIM KUBBIX CEYCHUHN MTOTOKA; 3) MOCTOSHHBI BJIOJIb MIOTOKA;
4) 3aBUCAT OT BpEMEHU

21. Benuuuna V*/2g B JHEPrETUYECKOM MHTEPIPETALUMK YpaBHEHHUs BepHyiu
JUTSl YCTAHOBUBIIIETOCS JIBHXKCHUST HEBSI3KOM KUJKOCTH MIPU ACHCTBUM CUIT TSDKECTH U
CHUJI IaBJICHUS HA3bIBACTCA ... HAIOPOM. 1) CKOPOCTHBIM; 2) TUAPOIUHAMUYECKUM; 3)
MbE30METPUIECKUM; 4) THJIPOCTATUYECKUM.

22.  JIBWXKEHUE KUJIKOCTH, IPU KOTOPOM OTCYTCTBYIOT U3MEHEHUS (ITyJIbCalliN)
MECTHBIX CKOPOCTEH, MPUBOAIINX K IEPEMEIIMBAHUS KUIKOCTH, HA3bIBAIOT ... 1)
KaBUTAIMOHHBIM; 2) TypOyJIeHTHBIM; 3) MEPEXOAHBIM; 4) TaMUHAPHBIM.

23.  OOmme nmoTepu Haropa B Caydae MocCJIeI0BaTeILHOIO COSAUHEHUS
YYaCTKOB TP pacyeTe NTUHHOTO TPyOOIPOBOAa OMPENEIIOTCS Kak cymma . 1) moTepb
Ha JIIOOOM M3 YYaCTKOB; 2) IOTEPh Ha BCEX yYacTKaX; 2) BCEX MOTEPh MO JUIUHE; 4) BCeX
MECTHBIX MOTEP.

24. W3 6aka npsMOyrojabHOU (hOPMBI BBITEKAET BOZA YEPE3 MaJIOE IOHHOE



orBepcTue. Kak n3meHuTcs BpeMs OnoposkHEeHUsI 0aka, eciiv IUIoab ero JIHa
YMEHBIIINUTH B 2 pa3za. 1) Bo3pacteT B 2 pasa; 2) Bo3pacTeT B 4 pa3a; 3) CHUZUTCS B 2
pa3za; 4) cHu3uTCA B 4 pasa.

KOHTPOJIBHBIE BOITPOCHI JJISA 3AYETA

l. OCHOBBI TEPMO-, TUAPO- U TA30AMHAMUKHU KaK HayKa U CBS3b €€ C APYyruMuU
JTUCHUTUTMHAMM.

2. OcHoBHbBIE (PU3NUECKHE CBOICTBA KUKOCTH.
[Tonsatue 00 uaeanbHON KUJKOCTH.
Cunbl, IEHCTBYIOIINE HA KUIKOCTb.
['mapocrarnyeckoe AaBI€HUE U €r0 CBOMCTBA.
OcHOBHOE YpaBHEHHE TUAPOCTATUKH.
3akoH [lackass.
HexkoTopsle ciiydyan npuMeHeHUs ypaBHeHUs! bepHyu.

9. AOGconoTHOE U U30BITOYHOE J1aBlieHue. Bakyywm.

10.  IIpubopsl 1yist U3MEPEHUS TABICHHUS.

11.  3aBUCHUMOCTH JAABJICHHS OT TIYOHHBI MTOTPY>KEHUS. DMIOPHI JABICHHS.

12.  Cuna naBieHHSs KUJKOCTH Ha IJIOCKUE TOBEPXHOCTH.

13. Cuna gaBieHuUs *KUJIKOCTU Ha KPUBOJIMHEINHBIE TOBEPXHOCTH.

14. TlnaBanue Ten. 3akoH ApxuMmena.

15.  OcHOBHbIE TOHATHUA U ONIPEACICHUS KHUHEMATUKU U TUHAMUKH KUIKOCTH.

16.  YpaBHeHUEe HEPa3pBIBHOCTH AJISI IOTOKA KUJIKOCTH.

17.  VYpaBHenue bepHymm 175 23IeMEHTAPHON CTPYWKH WICATBHOM KUJIKOCTH.

18.  Dueprernueckas UHTEpIpeTaUUs ypaBHEHUS bepHyun.

19. Teomerpuueckuii cMbICa ypaBHEHU bepHyun.

20.  VYpaBHeHue bepHymM A1 2JIeMEHTapHON CTPYHKHU PeaibHOM )KUIKOCTH.

21. Pexumsbl nBuxennd xxuaxoctu. Yucino Pelinonbaca.

22.  VYpaBHeHue bepHymM A MOTOKA UACATBHON KUJKOCTH.
[Ibe30MeTpHUUYECKHM YKIIOH

24.  VYpaBHenue bepHymM A MOTOKA peaabHOMN KUIKOCTH.

25. TeoMmerpuyecKkuid CMbICT ypaBHEHUSI bepHYyIIN AJisi HOTOKA KUJKOCTH.

26. PacmpezaeneHue CKOpOCTE MO CEUEHUIO MOTOKA MPU JJAMHUHAPHOM PEKUME.
3akoH Crokca. MakcuManbHOE U CpeHEE 3HAYEHHE CKOPOCTH IOTOKA.

27. PacnpezaeneHne CKOPOCTEN MO CEUEHHUIO MOTOKA NPU TypOYyJIIEeHTHOM
pexume. MakcumanbHOE U OCPETHEHHOE 3HAYEHUE CKOPOCTHU TOTOKA.

28.  HHreHcHuBHOCTH TypOYyIEHTHOCTH, MaclITad TypOyJIEHTHOCTH U
TypOyJIeHTHAsI BI3KOCTh MOTOKA.

28.  OOmas xapakKTepuCTHKa JAMUHAPHOTO JIBHXKCHUS KUIKOCTH.

29. TypOyneHTHOe nBUKEHUE KUAKOCTU. [lynbcanus u ocpeiHeHHAs
CKOpPOCTb.

30. Crpykrypa TypOyJIeHTHOTO IOTOKA B TpyOe.

31. ®uznueckas Npupoja ruAPABINYECKUX COMPOTUBICHUN.

32. Tlorepu Hamopa 1o JIJIMHE B TPyOax.

33. ®uzuueckas Npupoja MECTHBIX MOTEPH HAIOPA.

34. ®opmyna FO. Beiicbaxa miis onpe/ieieHuss MECTHBIX ITOTEPh HAIOpa.
KoadduiimeHT MECTHBIX COMTPOTUBICHUH.
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35. MecTHbIE CONPOTUBIICHUS U UX BIMSIHUE HA BEJIMUMHY Hallopa Hacoca.

36. Pacuer nmotephb Hamopa B TpyOOIpOBOAaX ¢ pa3IndHbIMU
COIIPOTUBIICHUSIMH.

37. Dnementsl Teopun nmoaodus. Kpurepuii PeitHombaca.

38.  DnemenTtsl Teopun noaodust. Kpurepuit Opyna.

39.  Dnements Teopun noaodus. Kpurepuit Bebepa.

40. DOnemenTsl Teopun noaobus. Kpurepuii Ditnepa.

41. IIpowsBonHble WM 3aBUCUMBIE KpuTepuu [ 'anunes n Apxumena.

42.  HcredyeHue )KUIKOCTH Ye€pe3 OTBEPCTHS B OOKOBOM MOBEPXHOCTH.

43. HcredeHue )KUAKOCTU U3 JOHHOTO OTBEPCTUS MPU MOCTOSIHHOM YPOBHE.

44. HctedeHue )KUAKOCTU U3 JOHHOTO OTBEPCTHS PU IEPEMEHHOM YPOBHE.

45. T'mppaBnuyeckuid ymap.

46. IIpuHUUIIBI U3MEPEHUS CKOPOCTH U pacxoa >KUIAKOCTH.

47.  AspoaumHamuka. Duzndeckue CBOMCTBA ra3oB.

48. Craruka ra3oB. CTaTnuecKoe J1aBJICHHE, SMIOPHI IaBICHUS Ha
MOBEPXHOCTh. [IprBeeHHOE CTaTHUEeCKOE JABIICHUE T'a30B.

49. JluHamuKa ra3oB. YpaBHEHHE HEPA3PBIBHOCTHU MOTOKA. [IpuBeneHHoe
MOJIHOE JaBJICHUE. YpaBHEHHE bepHyum i ra3oB.

50. IloHsaTus pa3HOCTH NABICHUHN U OTEPSI NABICHUS IS Ta30B. PexxnuMbl
JIBH>KEHUS ra30B. A3pOAMHAMUKA UHKEHEPHBIX CETEH.

51. Pacuer cucrem ¢ €CTECTBEHHOU TATOM.



AHHOTALMS MPOrPaMMBbl M CHUNJIMHBI:

«OCHOBBI TEPMO-, THIPO- U TA30AMHAMH KW
1. Ieau 1 3a0a4u AU CHUIJINHBI

Jucuuminaa «OCHOBBI TEPMO-, TUAPO- U Ta30[IMHAMUKI JTOJKHA JIaTh SCHOE
IIPEACTABJICHUE KaK O TEOPETHUYECKUX METONAX pacyeTa ABUKECHUS KUJKOCTH U rasa,
TaK M O TMPAKTUYECKOM TMPUIOKCHUH STUX METOMOB IJIsi pacdyeTa O0OOpYIOBaHUS
PAa3IMYHOIO HA3HAYEHHS B XUMUYECKOW TPOMBILILICHHOCTH.

K ocHOBHBIM mensim OCBOECHUS AUCHUIUIMHBI «OCHOBBI TEPMO-, THAPO- H
ra30AMHAMUKH » CIIEYET OTHECTH:

- IOJIyYE€HHE KOMIUIEKCAa 3HAaHUI OCHOBHBIX 3aKOHOB T'MIPOTa30UHAMUKH;

- IpUOOpETeHNE YMEHHWH W HABBIKOB HX MPUIOKEHHS B OOJACTH DHEPro- U
pecypcocOeperaomux MpoueccoB B XUMHYCCKOW TEXHOJIOTHH, HEPTECXUMUU U
OMOTEXHOJIOTHH;

- OBJIaJICHHE TUIIOBBIMH METOJMKAMH PacueTa aIrapaToB U IPOLIECCOB, a TAKKE
METOJUKAMH  TCOPETUYCCKOTO W DKCICPUMEHTAJIBLHOTO  HCCICAOBAHHMS B
THUAPOTa30JuHAMUKE.

K ocHOBHBIM 3agadyaM O CBOCHUS TUCHHUIUIMHBI «OCHOBBI T€PMO-, THIPO- H

ra30JUHAMHKH » CJIETyeT OTHECTH:

- U3y4YEHUE OCHOBHBIX 3aKOHOB PaBHOBECHS U JIBMIKCHHUS JKHUJIKOCTH;

- I3yYE€HHE 3aKOHOMEPHOCTEH THUIPOMEXaHMYECKHX MPOIECCOB B XMUMHUYECKOM
TIPOMBIIIUICHHOCTH;

- popmMupoBaHre yYMEHHs BBISBISTh U AHAIU3UPOBATH (PU3NYECKYIO CYHTHOCTh
SBIICHUA ¥ TPOoOJEeM, BO3HUKAIOIIUX TPU pacueTe amnmapaTtoB W IMPOIECCOB, U
HAXOMUTh ITyTH UX PEIICHMUS;

- opMupoBaHre yMEHHA CTPOUTh MAaTEMaTHMYECKHE MOJAETH MPOIECCOB
JIBYDKEHUS KUJAKOCTH U Ta3a B TPYOOIPOBOIHBIX U TA30TIPOBOIHBIX CHCTEMAX;

- popMupoBaHHEe HABBIKOB pacyeTa JBWIKCHHUS JKHJIKOCTH MW Taza TIo
TpyOOIIpOBOIAM.

4. Mecto nucuuninHbl B cTpykrype OII

Hucrumnaa «OCHOBBI T€PMO-, THAPO- M Ta30JMHAMUKH » OTHOCHUTCS K YUCIY
npodecCHOHANBHBIX YUeOHBIX AUCHMIUTUH 0a30Boil yactu 6azoBoro nukia (b.1.1.9)
OCHOBHOW 0O0pa3oBarenbHON MporpamMmbl OakanaBpuara «TexHUKA M TEXHOJIOTHUS
TIOJTMMEPHBIX MaTepuaioBy, B3aMMOCBSI3aHa JIOTUYECKHU u
COZIepKATETbHO-METOAMYECKH CO CICAYIOMUMHU AUCIUTUIMHAMH U TipakTukamu OOIT:
B 6a3o0601i wacmu 6azoeoeco yuxaa (b.1.):

- pusuka;

- 6€30MaCHOCTh KU3HEAEATEILHOCTH.

B eapuamusnoit vacmu 6azosozo yuxna (b.1.):
- CHCTEeMBI MH)KCHEPHOTO aHaJIH3a.



3. TpeGoBaHus K pe3yJbTaTaM 0CBOEHMSI AUCIUIIUHBI

B pesynbrate 0cBOCHMS IUCUMIUIMHBI Y 00y4daromuxcst (POpMHUPYIOTCS

cleayromue KOMIICTCHINN 1 JOJIPKHBI OBITH AOCTHUIHYTBI CJICAYIOIMIKUC PE3YIbTAaThI

o0yueHHus Kak 3Tan (OPMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHITHI:

B pe3yabrare ocBoeHUs

MPOTPaMMHBIE PEIIEHUS
B 00J1aCTH CHCTEM
aBTOMaTI/ISI/IpOBaHHOFO
MIPOEKTUPOBAHUS U
JPYTOTO WHKCHEPHOTO
MPOrPaMMHOTO
obecrieueHusl.

o0pa3oBareJIbHOI
Kon DOIDAMMBI IlepeyeHnb MIAHUPYEMBIX Pe3y/IbTATOB
KOMIIETCHIINH porp: o0y4eHusl 10 JMCHUIIHHE
odyyaromuiicsi 10J15KeH
o01agarb
HIIK-5.1 3naer:
IIK -5 Crniocoben . b .
IPUHLINAIIBI CUMYJISIIUN (PU3NYECKON
MIPOEKTUPOBATH U PUHL yIun
Cpelbl B TOM YHCJIE C UCTIOJIb30BAHUEM
pa3pabarbIBaTh pel aHue

CUCTEM MHXEHEPHOI'O aHAJIN3a,
OCHOBHBIE IIPUHIIMIIBI COIIPOTUBIICHUS
Marepuaos, raso-
TUAPOJMHAMHYECKHUX, TEINIO0OMEHHBIX
IIPOLIECCOB, CBOMCTBA MaTepUaIoB,
Pa3JINYHBIX CPEN;

HNIIK-5.2 Ymeer:

nucnoib3oBaTh coBpeMeHHbie CAIIP u
CHeLUaIM3UPOBAHHOE TPOrPAMMHOE
oOecrieueHure AJisl 3a71a4 MTH)KEHEPHOTO
aHaJIu3a, TEXHOJIOTUYCCKOU II0ATOTOBKH
MIPOU3BOCTBA, COMPOBOXKACHUS
KHU3HCHHOI'O HUKJIa U3OCINA,

HIIK-5.3 Baaneer:

HaBBbIKaMH HCIIOJIb30BaHUA CUCTEM
ABTOMATHU3UPOBAHHOI'O ITPOCKTHUPOBAHUS
U CIICHHUAJIU3UPOBAHHOIO ITPOrpaMMHOTO
obecrneyeHus JJIA MHIKCHCPHBIX 3a1a4;

OO0mast TpyI0€MKOCTh TUCIUTIIMHBI COCTABISACT 3 3a4E€THHIX eUHUIIEI, T.¢. 108

4. O0beM TUCUMILIUHBI U BUAbI Y4e0HOI padoThI

aKaJeMUYECKHUX 4acoB (M3 HUX 54 4acoB - caMOCTOSTENbHAs padoTa CTYI€HTOB).

PaSI[CJ'IBI JUCIUITIINHBI «OCHOBBI TEPMO-, THAPO- U TA30JUHAMUKN) NU3YyUalOTCsA

Ha TPETHEM KYpPCC B IIATOM CECMCCTPC. CDopMa KOHTPOJIA - OK3aMCH.

CrpykTypa u copepxanue AUCHUIUTUHBI « OCHOBBI TEPMO-, TUIIPO- U

ra3oJIMHaMHUKW 110 CPOKAM M BHIaM PaOOThI OTPAKEHBI B IPHIIOKEHUH 1.




Ne . KonunuecTBo
w/n Bup y4eoHoii padoThl qacoB CemecTpbl
1 | AynuTopHbIe 3aHATHA 54 5
B tom uncre:
1.1 | Jlexuuun 18 5
1.2 | CemuHapckue/mpakTHUECKHUE 3aHATHS -
1.3 | JlJaboparopHbie 3aHITUS 36 5
2 | CamocTosiTesibHAsI padoTa 54 5
3 | IIpomexkyTouHasi aTTECTAIUS
3auer/mud. 3auer/sK3amMeH DKk3ameH DK3ameH
Uroro: 108
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