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1. Ilean ocBoeHUS AUCIUIINHBI.
HucuumuinHa «OCHOBBI TE€PMO-, THAPO- W Ta30JAMHAMUKH» JOJDKHA JaTh SICHOE

MPEICTABICHUE KaK O TEOPETUUECKUX METOJIaX pacyeTa JIBMXKCHHS JKUJKOCTU U rasa, Tak U o
MPAKTUUYECKOM TMPUIOKEHUM JTUX METOJOB [Jisi pacyeta oOOOpYyAOBaHUS Pa3IMYHOIO
Ha3HAYCHUS B XUMUYECKON MPOMBIILICHHOCTH.

K oOCHOBHBIM meJasiM OCBOCHHMS JUCHUILUIMHBI «OCHOBBI TEpPMO-, THAPO- U
ra30JJMHAMUKW CIEIYEeT OTHECTH:

- TIOJly4Y€HHME KOMILIEKCa 3HAHUN OCHOBHBIX 3aKOHOB I'MIPOTa30/IMHAMUKH;

- npuoOpeTeHWe YMEHUH U HaBBIKOB WX TMPWIOKEHUS B OOJaCTH »HHEPro- u
pecypcocOeperaronux — MpoleccoB B XUMHYECKOW  TEXHOJOTWH, HepTeXxumMuum U
OMOTEXHOJIOTHH;

- OBJAJICHHE THUIMOBBIMM METOJMKAMHU pacyeTa arrapaToB MU TNPOIECCOB, a TaKKe
METOJUKAMHU TEOPETUUECKOTO U IKCIIEPUMEHTAIBLHOTO UCCIEOBAHUS B THAPOTra30JuHAMUKE.

K ocHOBHBIM 3amayamM OCBOEHHUS JUCHUIUIUHBI «OCHOBBI TEPMO-, THUIPO- U

ra30JIMHAMUKW CIEIYEeT OTHECTH:

- U3Y4YEHHE OCHOBHBIX 3aKOHOB PAaBHOBECHS U JBUKECHHUS )KUIKOCTH;

- W3y4YCHUE 3aKOHOMEPHOCTEN THUIPOMEXAHUYECKHX IMPOIECCOB B XUMHUUYECKOU
MPOMBIILICHHOCTH;

- (opMHUpOBaHUE YMEHHS BBISIBISATH U aHAIM3UPOBATH (DU3UUYECKYIO CYIIHOCTH SIBICHUMN
U 1poOJieM, BO3HHUKAIOIIUX IPU pacyeTe amnmaparoB M MPOIECCOB, WU HAXOAUTh MyTH HUX
pelieHus;

- (GopMUPOBAHHE YMEHHUS CTPOUTh MaTEMAaTUUYECKHUE MOJEIHM IPOIECCOB JBUKEHUS
YKUJKOCTH U ra3a B TPyOOIIPOBOJAHBIX U Fa30MPOBOAHBIX CUCTEMAX;

- (opMupOBaHHE HABBIKOB pacyeTa JBUKEHUS KUIKOCTH U ra3a 1o TpyOOoImpoBOIaM.

2. Mecto qucunmuiuabl B ctpykrype OOII 6akanaBpuara.

Hucunmiaa «OCHOBBI TEpMO-, THAPO- M Ta30JIMHAMUKN» OTHOCUTCA K UHCIY
npoecCHOHANBHBIX ~ YYEOHBIX  JUCHUIUIMH  4YacTh, (QOPMUPYEMOM  ydaCTHHUKAMHU
oOpazoBarenbHbix oTHomeHui (b.1.2.2.8) ocHOBHOW 00pa30BaTeNbHONM MPOTrPaMMBI
OakanaBpuata «MHTerpanus u nporpammupoBanne B CAIIP», B3auMocBsizaHa JTOTUYECKU U
COAEPKATEIBHO-METOJUYECKHU CO CICAYIOIMMU AUCUUIUIMHAMU U TipakTukamu OOIL:

B 6a3zoeou wvacmu 6azosozo yuxna (b.1.):

- 0€30IaCHOCTh )KU3HEIEeATEIHLHOCTH.

B sapuamuenoii wacmu 6azosozo yuxaa (b.1.):
- puzuka;
- CHCTEMBI HHXCHEPHOTO aHaIH3a.

3. Ilepedyenb muIaHUPyEMBbIX Pe3yJIbTATOB 00y4YeHUS M0 JMCHUIIMHE

OCHOBBI TEPpMO-, THAPO- U FA30AMHAMMKH , COOTHECEHHbIE ¢ IVIAHMPYEMbIMU
pe3yJbTaTaMu 0CBOCHHMA 00pa30BaTeJIbHOM MPOrpaMMBbl.

B pe3ynbpTaTe OCBOCHHS IUCHUIUIMHBI Y 00y4arommxcs pOpMHUPYIOTCS CIEAYIONINe



KOMIICTCHIIUH U JOJI2KHBI OBITH AOCTUTHYTHI CJIICAYIOINNC PE3YJIbTAThI O6y‘ICHI/IH KakK JTall

(bopMHpPOBaHUS COOTBETCTBYIOIIMX KOMITETECHIIMIA:

B pesyabrtare
OCBOCHUS
Kon o0pa3oBaTeIbHOM Ilepevyenb miIaHMpyeMBbIX pe3yJIbTATOB
KOMIIeTCHIM U NPOrpamMMbl 00y4yeHus1 10 TUCHMILINHE
00y4YarOLIHiicsl 10JIKEH
00J12a1aThH
Crnocoben
pa3zpabaThIBaTh
JIOKYMEHTBI
MH(}OPMaLIMOHHO-
MapKETHHTOBOT'O IIK-4.2 Ymers:
Ha3HAYEHWS, pa3palaTeiBaTh HMHCTPYKIUIO [0 MOHTaXYy,
I1K-4 paspabaThIBaTh IIYCKY, pEryJIupoBaHUIO u oOKaTke
TCXHUYCCKHEC TEXHMYCCKOI'0  CpEeACTBAa MM  amnmnaparHo-
AOKYMCHTBI, IIPOrPaMMHOI0 KOMILIEKCA.
a/JipecoBaHHbIE
CIIELUATIUCTY I10
UH(POPMALMOHHBIM
TEXHOJIOTUSIM
ITK-5.1. 3HaTs:
MeXaHUYEeCKHe CUCTEMBI, TIPUHIIUATIBI
GYHKIIMOHUPOBaHUSIT W WX  Ha3HAUCHHUE;
MNPHUHIIMIBL CUMYISIUN (U3NYECKON Cpelbl B
TOM 4YHCI€ C HCIOJNb30BAaHUEM  CHCTEM
WHXCHEPHOTO aHalln3a; MPUHIUIBI pa3paboTKu
Cnocoben AJEKTPOHHBIX  MOJIENIE,  KOHCTPYKTOPCKOMU
MPOEKTUPOBATH U JOKyMeHTanuu ¢ ucnonbs3oBannem CAIIP;
paspabarbIBath MPUHIIMIBI COMTPOBOXKACHUS KU3HEHHOTO IIUKJIA
MHKCHEPHOC wsaenust; cranaaptel ECKJI, ISO npuMeHsiemble
I1K-5 IIPOrpaMMHOE .
obecreuene, B TPOMBIIIJIEHHOCTH; OCHOBHBIE MPUHIIMIIBI
HHTErpUPOBATD B COIPOTUBIICHUS MaTepHUaoB, raso-
JeATeTHOCTD TUAPOJUHAMUYECKUX, TETMI00OMEHHBIX
IIpeaANPUATHA IpoHeccCoB, CBOMCTBA MAaTCpHaJIOB, Pa3JIMIHbIX
cper;
ITIK-5.2. Ymers:
ucronb3oBate  coBpemeHHele  CAIIP  wu
CHenualn3upoBaHHOE MIPOrpaMMHOE
oOecrieyeHre ISl CO3JaHUS MapaMeTPUUYECKUX
Mojeneil geraseil M COOPOYHBIX — EIUHMIL,




KOHCTPYKTOPCKOM JIOKYMEHTALIUH;
ucnoib3oBatb  coBpemMeHHble ~ CAIIP  wu
CHeualn3upoBaHHOE IpOrpaMMHOE
obecrnieueHne IS 3a/1a4 WHKCHEPHOTO aHAIIn3a,
TEXHOJIOTMYECKOW MOATOTOBKH MPOU3BOJICTBA,
CONPOBOXKACHUS KU3HEHHOT'O LIUKJIA U3/1CIINS;
[1K-5.3. Bnagets:

HaBbIKaMU UCIIOJIb30BaHUS CUCTEM
ABTOMATU3UPOBAHHOTO  IMPOEKTUPOBAHUS U
CHEIUAIM3UPOBAHHOTO IPOrpaMMHOTO
oOecrnieueHus sl UH)KEHEPHBIX 3a/1ad.

4. Crpykrypa u colep:KaHue JUCHUIIHHBI.

OO6mas Tpy10€MKOCTh JUCHUIUIMHBI COCTABIAET 3 3a4ETHBIX eauHuUIIb, T.e. 108
aKaJeMUYECKUX 4acoB (M3 HUX 54 4acoB - CaMOCTOSITENIbHAs paboTa CTYJACHTOB).

Paznensl nucuumirabel « OCHOBBI TEPMO-, TUAPO- U TA30AMHAMUKN» U3y4aloTCs Ha
TPeTbeM Kypce B MATOM ceMecTpe. Dopma KOHTPOJIS - IK3aMEH.

Crpykrypa u cogepkaHue AUCUUIUIMHBI «OCHOBBI TEPMO-, THJIPO- U Ta30IMHAMUKWY 110
CpOKaM U BUAaM pabOThl OTPAKEHBI B MPUIIOKEHUH 1.

Copep:xanue pa3aesoB JUCHUIINHbBI

BBEJIEHUME

Ponp u 3HaueHre ruaporazoAMHaAMUKHN B ITOJTOTOBKE CICIIUAIMCTOB 10 HAIPABJICHHUIO
DHepro- M pecypcocOeperaromue Mporecchl B XUMHUYECKONH TEXHOJOTMH, HEPTEXUMUH U
onorexHojorun. VicTopus pa3BUTHS MEXaHUKH KHIKOCTH U Ta3a.

HPEIMET U 3AJAYU THAPOT'A3OANHAMUKHU

I'mpporazoarHaMUKON Ha3bIBAKOT OJAWH U3 PA3CIIOB MEXaHUKH - MEXAHUKY KUJIKOCTEU
Y ra3oB. MexaHuka >KUJKOCTH U ra3a BKJIIOYAET: - KHHEMATUKY KUIKOCTH, B KOTOPOU
U3Yy4yaroT U3MeHEeHHe (POPMBI, pa3MEpPOB U MPOCTPAHCTBEHHOTO PACIIOJIOKEHHUSI JKUIKUX
00bEMOB (OTBJICKASICh OT MPUYMH UX BBI3BABIIKX ); - THAPOCTATUKY, B KOTOPOU U3y4arOT
YCJIOBUSI PABHOBECHS KUJKOCTH B CUJIOBOM TI0JIE; - TUHAMUKY, B KOTOPOIl M3y4aloT 3aKOHbI
JNBHKEHUS KUAKoCcTH. Onpenenenne (MOHATHE) )KUIKOCTH, Ta3a. [loHsTHe CIUIONHOCTH.
Kpurepuii cruiomHocTy.

OCHOBHBIE CBOMCTBA KUJIKOCTEM U T'A30B

OcHoBHbIE (pU3MUECKHE CBOMCTBA KUAKOCTEH 1 ra3oB. C:kuMaeMoCTh. TemieparypHoe
pacumpenue. BsskocTs. [loBepxHOCTHOE HaTsKeHHE. MoJ1enb naeanbHON KUJKOCTH.



HeHbIOTOHOBCKHE KUJIKOCTH.

I'MAPOCTATHUKA

Cuuibl, AefCTBYIOIIME B KUAKOCTA. CBOMCTBA 1aBIECHUS B MOKOSIIEHCS JKUIKOCTH.
[ToBepxHOCTH paBHOTO NaBieHusi. CBOOOIHASI TOBEPXHOCTD KUJIKOCTH. Y paBHEHUs Diepa
paBHOBecHA KUAKOCTH. OCHOBHOE ypaBHEHUE THAPOCTATUKH. 3akoH [lackans. Cuiibl
CyMMAapHOI'O JIaBJICHUS KUIAKOCTH, JEUCTBYIOIIETO HA INIOCKUE U KPUBOJIUHEWHBIC
noBepXHOCTH. OTHOCUTENBHBIN MOKOM (paBHOBECHE) kUAKOCTU. [IpubOpHI 1151 u13MepeHus
JABJICHHUSI.

KHHEMATHUKA AKNJAKOCTH. JANHAMUKA AKUIKOCTHU,
JIMIIEHHOH BA3KOCTH

OCHOBHBIEC TIOHSITUSI KHHEMATUKU KUJKOCTU: TPACKTOPHUS, JUHUS TOKA, dJIEMEHTapHas
CTpyiiKa, TpyOKa TOKa, >KMBOE CEUYCHHE, deMeHTapHbIi pacxoid. [loTok xkuakoctu. Cpeausis
CKOpOCTh. Buabl nBuwxkeHUs KUAKOCTH. (OIHOMEPHBIE TOTOKHA KUJIKOCTEM U Ta30B.
JuddepeHunansHoe ypaBHEHHE [BHKEHHSI HJI€aJbHOM JKUIAKOCTH (ypaBHEHHE Oilnepa).
[Tnockoe (nByMepHOE) JIBIKEHHWE WCATbHOM JKUIKOCTU. YpaBHeHue bepuymnu s
YCTAaHOBUBIIETOCS  JIBIDKCHMsI uAcalbHOW kuakoctu [logoOue  rugpoMexaHu4ecKux
npouieccoB. Yucno PeitHonbaca. OOmias uHTerpanbHas ¢opma ypaBHEHHM KOJIWYECTBa
JBUKEHHSI 1 MOMEHTA KOJIMYECTBA JABUKCHUS.

JIMHAMUKA BSA3KOM XKUJKOCTH

VYpaBHenue bepHymM 1 MOTOKAa peaibHOU (BSI3KOM) KUAKOCTH. DUBHMUECKUN CMBICI
ypaBHeHUs1 bepHyin (reoMeTpuyeckoe U IHEPreTHYECKOe TOJKOBAHKE). Y paBHEHUE PacXo/a.
OOmue cBefeHUs O THUAPABIWYECKUX MOTEPsSX. BUabl ruapaBindeckux motepb. [[BukeHue
ra3oB: YCJIIOBHE NPUMEHUMOCTH 3aKOHOB THMJPABIMKU K JBWKCHHUIO ra3oB. [lorpanuyHbii
cioii. luddepenmanbHoe ypaBHEHHE TOTPAHUYHOTO CJI0sl. MaliHbl 1Sl TPAHCIIOPTUPOBKH
JKUJIKOCTHU. XAPAKTEPUCTUKA CETHU MEepeMENICHUs KUAKOCTH. CTaTUYECKUW U JUHAMUYECKUN
Harop B CETH.

HUCTEYEHUE KUJKOCTHU U3 OTBEPCTUM U HACAJIKOB

Knaccudukanus oTBEepCTUH M OCHOBHBIE XapaKTEPUCTUKH HcTeueHus. lcreueHue
KUJKOCTH 4Yepe3 OTBEPCTHUS] B TOHKON CTEHKE (HE3aTOIJIEHHBIE M 3aTOIJIEHHBIE OTBEPCTHS).
['unpaBnuyeckuit pacuér orBepctuil. Hacaaku. Knaccudukamuss u o0macTe NPUMEHEHHS.
['mapaBnuueckui pacdéT HacaakoB. lVcTeyeHWe KUAKOCTH TMPU IIEPEMEHHOM HaIope
(onoposkHEHHUE pe3epByapa, OMOPOKHEHHE COOOIIAIOIINXCS COCYIOB).

TEYEHHUE KUJIKOCTHU N HEBA3KOI'O (MAEAJIBHOI'O) 'A3A

CKOpOoCTh  pacnpoCTpaHEHHUs  BO3MYyHIEHHM.  MeTog  MalblXx  BO3MYIICHHIA.
I'mppaBmnueckuit  ypap. IlpsAmonl ckadok yYIUIOTHEHHs. XapaKTEPUCTUKA OJHOMEPHOIO
TeueHus. JIBI)KEHHE HIICAIbHOTO ra3a B KaHaje mepeMeHHOro cedyeHus (comno Jlaans).
Caepx3BykoBbie TedeHHs. Kocoi ckauok yrmoTHeHus. OCOOEHHOCTH JBYXKOMIIOHCHTHBIX U
nByx(a3HbIX TeueHud. TedeHne >KuaKocTu npu (Pa3oBOM paBHOBECHH. TeMIOBON CKAuoOK U
CKa4OK KOHJEHCAIUU.



5. OOpa3zoBare/ibHbIC TEXHOJIOTHH.

Metonuka npenoaaBaHusi AUCHUILUIUHBI « OCHOBBI TE€PMO-, THAPO- U Ta30IMHAMUKH » U
peanu3anys KOMIIETEHTHOCTHOTO TMOAXOJa B H3JIOKEHUUM M BOCIPUSTUM MaTepuasa
peaycMaTpPUBAET HCMOJb30BAHUE TPYINMOBBIX, WHIWBUIAYAIbHBIX AyJAUTOPHBIX 3aHSITHH C
1eI6I0 (POPMUPOBAHUS M PA3BUTHS TTPO(PECCHOHATLHBIX HABBIKOB 00YYAIOIINUXCS B COUCTAHUH
C BHEAYJAUTOPHOU pabOTOM ¢ 1eTbi0 (OPMUPOBAHUS U Pa3BUTHS MPOHECCUOHATBHBIX HABHIKOB
00yJaroIMXCs:

- OpraHM3alus U MpOBeJICHUE JICKIIHIA;

- TMOJTrOTOBKA IO TEMAaTUKE CEMHUHAPCKUX 3aHSATUMH;

- OpraHu3aiys 1 MpoBeJICHUE CEMHUHAPCKUX 3aHSATHH.

VY nenpHbI BEC CEMUHAPCKUX 3aHATUN, MPOBOAUMBIX MO AUCHUIUIMHE «OCHOBBI TEPMO-,
TUJPO- U TA30JIMHAMUKIY COCTaBIsAET 25% ayaUTOPHBIX 3aHATUN.3aHATUS JEKIIMOHHOTO THUIMA
cocTaBJIsIOT 75% OT 00beMa ayIUTOPHBIX 3aHITHI.

6. OneHOYHbIE CPEACTBA ISl TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH, POMeKYTOYHOI
aTTecTaluy M0 UTOraM OCBOEHUSI JUCIHUIIMHBI U Y4eOHO-MeTOANYeCKoe oDecneyeHue
CaMOCTOSITEIbHOU PadoThI CTY/1€HTOB.

B nporniecce n3ydeHnst AUCITUTUTHHBI CTYACHTBI BHITIOTHSIIOT HHANBUAYATHLHOE 3a/IaHAC -
pacueTHO-Tpaduyeckyro padoty. dopmMa UTOroBOi aTTecTaluu - 3a4erT.

B mpouecce oOyueHus s TPOBENEHUS TEKYIIETO KOHTPOJS YCIEBAEMOCTH U
IPOMEXKYTOUHOM aTTeCTalUU, ISl KOHTPOJSI CaMOCTOSITENBHONM pabOThl 00ydaromerocs Imo
OTHENBHBIM  pazienaM JUCIUIUIMHBL  «OCHOBBI  TE€PMO-, THAPO- U Ta30JUHAMUKI,
MO3BOJISIONIME  OIEHUTh CTENEeHb CHOPMHUPOBAHHOCTH  KOMIIETCHIIMM  OOYYaromIuxcs
UCIIOJIB3YIOTCSl KOHTPOJIbHBIC BOMPOCHI /ISl MPAKTUUYECKUX 3aHATHM W TUIIOBBIC 3aJlaHUS JJIs
pacueTHO-TpaduyecKux padoT.

6.1. ®oHI OLEHOYHBIX CPEICTB /sl POBeIeHUsI POMEKYTOYHOM aTTecTAluu
o0yyaromuxcs mo AucuMIinHe «OCHOBBI TEPMO-, THAPO- U Fa30AUHAMMKH ».

6.1.1. [TepeyeHnr KOMIETEHIMI C YKa3aHUEM JTAIlOB UX (POPMUPOBAHUS B MPOIIECCE
OCBOCHHMSI 00pa30BaTEIHHON TPOTPaAMMBI.

B pe3ynbraTte ocBOEHUS TUCHMUILUIMHBI (MOYJIsI) POPMHUPYIOTCS CISAYIOITNE
KOMITCTCHIINH:

Kon B pe3ysbTare ocBoeHus1 00pa30BaTeJbHON NMPOrpaMMbl 00y4aKOIUICSA
KOMIIETEHIIUH HA0JI7KEeH 00J1a1aTh



[1K-4
Cnioco6eH pa3pabarbIiBaTh JOKYMEHTHI HHPOPMAIIMOHHO-MAPKETHHTOBOTO
Ha3Ha4dYCHUs, pa3p363TBIBaTB TCXHUUCCKHUEC JOKYMCHTbBI, aIPpCCOBAHHLIC
CHEIHUATHUCTY IO HHPOPMAIIMOHHBIM TEXHOJIOTHSIM

IIK -5
CriocobeH IpoeKTUPOBATh U pa3padaTbiBaTh MPOrPaMMHBIEC PELICHUS B
00J1aCTH CUCTEM aBTOMATU3UPOBAHHOI'O POEKTUPOBAHMSI U APYTOro
WH)XEHEPHOTO MPOrpPaMMHOTO 00ecrieueHus

B IMpoHeccc OCBOCHHUA O6p330B&T€JIBHOI>i IIporpaMmbl JaHHBIC KOMIICTCHIOUK, B TOM

4uclie WX OT/AEJbHbIE bopmupyroTcs XoJie

00yJaronMMucs TUCHUILIUH (MOayJel), MPaKTUK B COOTBETCTBHHM C YYE€OHBIM IUTAHOM H

KOMIIOHCHTHI, IIO9TAIIHO B OCBOCHUI

KaJICHIApHBIM I'pa()KOM y4eOHOro Ipolecca.

6.1.2 Onucanue noka3aresiaeil 1 KpUTEPUEB OLIEHUBAHMS KOMIETEHIUH, (POPMHUPYEMBIX IO

uTroramM OCBOCHHA JUCHUITIIMHBI (MOIIYJ'IH), OIMHMCAaHUEC IKaJ OLUCHUBAHUA:

IIK-5 - Cnoco0eH mpoeKTHPOBATh M pa3padaThiBaTh NPOrPaMMHBIE PellleHHusI B 00/1aCTH CHCTEM
aBTOMATH3MPOBAHHOIO POEKTUPOBAHUSI U IPYIrOro HHKEHEPHOI0 MPOrPaMMHOI0 obecreyeHust

3HATh: Obyuaromuiics Obyuaromuiics OObyuaromuiics OOyuatomuiics
- IPUHIUIIBI JIEMOHCTPUPYET EZIEC())J}II;(T)EHP yer JIEMOHCTPUPYET JIEMOHCTPUPYET
CUMYJISILIAH MOJIHOE OTCYTCTBUE YaCTUYHOE MOJTHOE
(bu3rYeCKoii cpepl B | HIM HEIOCTATOYHOE gﬁ;):l;:c;BHe COOTBETCTBHUE COOTBETCTBHUE
TOM YHCJIE C COOTBETCTBHE - HPYHIHIIBI 3HAHUW: OPUHIUITBI 3HAHUW: OPUHIUIIBI
HUCTIOJIb30BAHUEM 3HAHUH: TPUHIIATIBI CHMYMHHHV CUMYJISILIUU CUMYJISILIUU
CHUCTEM CUMYJISILIUA (usueckoi cpenl B (hmznueckoii cpenpl B | U3HYECKO CpelIbl B
WH)XCHEPHOT'O (I)I/ISI/IlIeCKOI?'I CpCabl B FII:I(():I;[/IOIJIII/II)CSJ:)Z;HI/IeM TOM YHCJIC C TOM YHCJIC C
aHaIn3a; TOM YHUCJIIE C HCIIOJIb30BaHUEM KCIIOJIb30BaHUEM
- OCHOBHBIE HCIIOJIb30BaHUEM CHCTEM CHCTEM CHUCTEM
TPUHITATIBI CHUCTEM :II;;KHGI:/I};ZI')}(I)ZI;{(;BHBIG HUH>XEHEPHOTO UHXEHEPHOTO
COTIPOTHBJICHHUS HWHXXEHEPHOI0 HpI/IHLII/IliILI aHaJii3a; OCHOBHBIE aHaJiu3a; OCHOBHBIE
MarepuaoB, ra3o- aHaJin3a; OCHOBHBIE ConpoTHBeHIA MPUHIUIIBI MPUHIIUIIBL
THAPOMHAMUYECKHUX | TIPHHIMITBI CONPOTHUBJICHUS CONPOTHUBJICHUS
, TEII000OMEHHBIX COIIPOTHUBJICHUA MaTepHraJios, raso- MaTepuajioB, ra3o- MaTepuajioB, ra3o-
NPOLIECCOB, CBOMCTBA | MaTepUalos, ra3o- THAPOAMHAMHUHCCKIX TUJIPOIMHAMUYECKUX | TMAPOAMHAMUYECKUX
MaTepuaoB, TUIPOAVUHAMUYECKUX | TeHHOO6MeHHI’EX , TETUIO0OOMEHHBIX , TETIIO0OMEHHBIX
pa3IUYHbBIX CPE/T; , TEINIOOOMEHHBIX I\H/II;(T)SGCCOB’ CBOMCTBA | hhoreccoB, cBoiicTBa | mpormeccos, cBoHcTRa
MPOILECCOB, CBOMCTBA PHAJIOB, MaTepUuaos, MaTepualioB,
MAaTepHUAJIOB, PA3IMIHBIX CPCAL. Ppa3nuYHBIX Cpex, Ppa3nuYHBIX Cpe,
pa3IMYHBIX CpE. Homyckarorcs JIOITyCKATCA CBOOO/HO OTIEpHUPYET
SHATUTCIILHBIC HE3HAYNTEJIbHbIE MPUOOPETEHHBIMA
ommubkx, OIIINOKH, 3HAHUSIMU.
MPOSIBIIAECTCS HeTOUHOCTH,
HEZI0CTaTOHOCTD 3ATpY/THEHHS TIPH
SHAHMH, 110 ? ALy AHAIIUTUYIECKUX
noxasaTeJIefI, OTIepAIHSIX.
oOyJatomuiics
HUCTIBITHIBACT
3HAYUTEJIHLHBIE




3aTpyIHEHUS TIPU
OIEepUPOBAHUU
3HAHUSMU NP UX
NepeHoce Ha HOBbIE
CUTYaluH.

yMeTb:
- ACTIONTE30BAaTh
coBpemennsie CAIIP
u

OO0yyvaromuiics He
yMEET WJIH B
HEJIOCTATOYHOMI
CTETICHH yMeeT
HCII0JIb30BATh
coBpemennsie CAIIP
u
CITCITHATTU3UPOBAHHO
€ IpOorpaMMHOE
obecrieueHne ais
3a1a9 HHKCHEPHOTO
aHajiu3a,

OO0yyvaromuiics
JIEMOHCTPHUPYET
HETIOJIHOE
COOTBETCTBHE
YMEHUI:
WCTIOJIb30BaTh
coBpemenusie CAIIP
"
CTIEINATN3UPOBAHHO
€ IporpaMMHOE
obecrieyeHne s
3a]1a4 HHKEHEPHOTO
aHaJIN3a,

OO6yuaromuiics
JIEMOHCTPHPYET
YacTUYHOE
COOTBETCTBHE
YMEHUM:
HCIIONIE30BaTh
coBpemennsie CAIIP
u
CIETATU3NPOBAHHO
€ IPOrpaMMHOE
oOecrnieveHue s

OO0yuarommuiics
JEMOHCTPHUPYET
TIOJTHOE
COOTBETCTBHE
YMCHHMN:
HCIIONTE30BaTh
cospemennnie CAIIP
u
CTHECIUATN3UPOBAHHO

CIIELMATM3UPOBAHHO | TEXHOIOTHYECKOM . 3a7a4 HH)KCHEPHOIo | € IIporpaMMHOE
TEXHOJIOTHYECKON
€ IporpaMMHOE IMOATOTOBKH OAFOTOBKH a”ajusa, oOecrieyeHue s
obecrieueHue s IIpoU3BOACTBA, [POH3BOJICTBA TEXHOJIOTMUECKOH 3aJa4 UHXXCHEPHOI'O
3a7a4 MH)KEHEPHOro | COMPOBOKICHHUS c 5 o OBO)KI[CHI’/ISI HOArOTOBKH aHajiusa,
aHaju3a, JKU3HCHHOI'O IIMKJIa P IIPOHU3BOJICTBA, TEXHOJIOTHYCCKON
o JKM3HEHHOI'O LIMKJa
TEXHOJIOTHUYECKOU u3aenusl. o COIIPOBOXXICHUS IMOATOTOBKH
IOATOTOBKH ) JKM3HEHHOI'O IIUKJIa MPOM3BOJICTBA,
Homyckatorcs
MPOM3BOJICTBA, n3lenvs. Y MEHUS COIIPOBOKIEHUS
3HAYUTENIbHbIE
COIIPOBOXKIECHUS J— OCBOEHBI, HO JKM3HEHHOI'O IIUKIIa
JKM3HEHHOI'O IIUKIIa ’ JIOITYCKAaroTCs H3JEenus.
MPOSIBISAETCS
H3JIEIIN, HE3HAYUTEJIbHbIE CBoOonHO
HEIOCTATOYHOCTD
N omuoKHy, orepupyeT
YMEHHUH, 10 pAay
o HETOYHOCTH, npUOOPETEHHBIMU
roasaTenCHt, 3aTPyAHEHUS NIPH MEHUAMHA
oOyJatromuics Py P M ’
AHAIMTHYECKUX NPUMEHSAET UX B
HCTIDITRIBACT orepanusax CUTYyalusIX
3HAYUTEILHbBIE p ’ o 4 o
MePEHOCEe YMEHUN Ha | ITOBBIILIEHHOU
3aTpyAHEHHS IIpU
HOBEBIE, CJI0)KHOCTH
OIIEpUPOBAHUU
HECTaHIapTHBIE
YMEHUSIMU MPH UX
CHUTYaIUH.
IIEpEHOCE Ha HOBLIE
CHUTYyalUH.
BJIAIETh: OOyuaromuiics He OObyuaromuiics Oobyuatommuiics OO0yuaromuiics B
- HaBBIKaMU BJIaJICET WIH B BJIaJie€T HABBIKAMU YaCTUYHO BJIaJIEET MOJTHOM 00BeMe
HCIIOIBL30BaHUA HEJI0CTaTOYHON HCIIOJIb30BaHU HaBBIKaMH BJIaJIE€T HaBBIKAMU
CHCTEM CTENIEHU BJIaJIeeT CHCTEM HCIIOIb30BaHusA HCII0JIb30BaHMS
aBTOMATH3MPOBAHHOI | HAaBBIKAMU aBTOMAaTH3UPOBAHHOT | CHCTEM CHCTEM
O IIPOEKTUPOBAHUA U | HCIIOJIB30BaHUS 0 IIPOEKTUPOBAHUA U | aBTOMATHU3UPOBAHHOT | aBTOMATU3UPOBAHHOT
CIIEUAIN3UPOBAHHO | CHCTEM CHEHAIN3UPOBAHHO | O IPOEKTUPOBAHUA U | O MPOECKTUPOBAHUS U
ro IporpaMMHOIO aBTOMAaTH3UPOBAHHOT | TO IPOrPaAMMHOI0 CHENUAIM3UPOBAHHO | CIIELHAIU3UPOBAHHO
obecriedeHust Jis 0 TIPOEKTUPOBAHUSA U | oOecriedeHus s ro IIPOrpaMMHOIO ro IpOrpaMMHOI0
WH)XKEHEPHBIX 3aJa4 CIEIMATM3MPOBAHHO | MH)KEHEPHBIX 3a7a4d, | oOecrieueHus s oOecrnieyeHus s

ro MPOTrPaMMHOTO
oOecrieyeHnst JUIst
I/IH)KeHepHBIX 3aaa4.

JIOIyCKaIoTCA
3HAYUTEIbHbIC
OIINOKH,
MIPOSIBIISIETCSI
HEJIOCTaTOYHOCTh
BIIaJICHUS] HaBBIKAMU
10 psTy
IOKa3aTelIeH,
OOyuaromuics
HCIBITEIBACT

WHXXEHEPHBIX 3a]a4,
HO JOITyCKAalOTCsI
HE3HAYNTCIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHU 1IpU
AHAJIMTHYCCKUX
onepanusx,
MEepeHoce YMEHHI Ha
HOBBIE,

MHXEHEPHBIX 3a7a4,
CcBOOOIHO
MPUMEHSET
MOJIyY€HHbIEC HABBIKU
B CUTYyalMsIX
MMOBBIIIIEHHON
CJIOKHOCTH.




3HAYUTEIHHBIC HECTaH/IapPTHHIC
3aTpyIOHEHHS TIPH CUTYaIIH.
MPUMEHEHUHT

HABBIKOB B HOBBIX

CUTYaIUsIX.

[Toka3zarenem OLCHUBAHUA KOMHGTGHHI/Iﬁ Ha Pa3INYHbIX oTaliax 159,¢
@OpMHpOBaHI/IH ABJEICTCA AOCTHIKCHHC 06y‘laIOHII/IMHCH IIAHUPYEMBIX PE3YJIbTATOB
O6y‘{€HI/IH 110 JUCHUITIIINHC «OCHOBBI TCPMO-, TUAPO- U I'A30AUHAMUKH >>.

I kanb1 OLICHMBAaHMs PE3yjabTaToOB aTTECTAllMA U UX OIMUCAHUEC:

dopma aTTeCTalnn: IK3IAMEH.

Atrectanust oOywaroumuxcs B (QopMe 3K3aMeHa MPOBOAUTCS IO pe3yjbTaTam
BBIMIOJIHEHHS BCEX BUAOB YYEOHOH palOOoThl, MPENyCMOTPEHHBIX YYEOHBIM IJIAHOM I10
JAaHHOM JUCUUIUIMHE (MOJYJI0), MpPH S3TOM YUUTBHIBAIOTCA PE3YyIbTAaThl TEKYLIETO
KOHTPOJISL YyCIIEBa€MOCTHM B TeueHue cemectpa. OIIEHKa CTENEHW JTOCTHXKCHUS
OoOy4aronMMuUCs TUIAHUPYEMBIX pEe3yJIbTaTOB OOYYEHHsS MO JUCUUIUIMHE (MOJIYIIIO)
MIPOBOJIUTCA MPENOJAaBATENEM, BEAYIIUM 3aHATHS MO AUCHUIUIMHE (MOIYIIO) METOJIOM
AKcnepTHOM oneHku. [lo urtoram arrecTanuu Mo AUCHUIUIMHE (MOJYJIIO) BBICTaBISETCS
OLICHKA «3aYTEHO» WJIH «HE 3a4TEHOY.

K arrecranuu 10myckaroTcsi TONBKO CTYACHTHI, BBIMOJIHUBIINE BCE BUABI YU€OHOM
paboThl, MperyCMOTPEHHbIE pabouell MmporpaMMoil mo aucuuiuiiHe «OCHOBBI TEPMO-,
TUAPO- U Ta30JMHAMHUKW» - 3a4TE€Hbl OTBEThl HA KOHTPOJIBHBIE BOIPOCHI JUISl TEKYLIETO
KOHTPOJII 3HAHMM MO JHUCUUIUIMHE, W BBIIOJHEHO M 3allMIIEHO HWHAMBUAYaJbHOE
3aJlaHue.

IlIkajia oneHuBaHus Onucanue

BrimonHeHs! Bce BUbl yueOHOU padoThl,
IpeIyCMOTPEHHBIE y4eOHbIM Tu1aHOM. CTyJeHT
JIEMOHCTPHUPYET COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB
NPUBEJCHHBIM B TaOJIMIIaX MOKa3aTelnel, onepupyer
pUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU, HaBbIKAMH,
MIPUMEHSIET UX B CUTYallUsIX MOBBILIEHHOMN cilokHOCTH. [Ipn
3TOM MOTYT OBITh JIOMYIIEHbl HE3HAUUTENIbHBIE OLIHOKH,
HETOYHOCTH, 3aTPYAHECHUS [TPU AHAJTUTHUUECKUX OINEPaLUsX,
NIEPEHOCE 3HAHUI U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE
CUTYAaINH.

BemonHensl  Bce  BHUABI  y4yeOHOM  paboThI,
IIPEyCMOTPEHHBIE y4eOHBIM IIJIaHOM. CryneHt
JIEMOHCTPHUPYET YACTUYHOE COOTBETCTBUE 3HAHUM, YMEHUHU,
HaBBIKOB  TPUBEACHHBIM B  Tal0nMuax  Ioka3aTenei,
ornepupyeT NpUOOPETEHHBIMH 3HAHUSMH, HO JIOIYCKaloTCA
HE3HAYUTENIbHbIE OLIMOKH, HETOUHOCTH MPU aHATUTUYECKUX
ONepanmsxX, 3aTPyAHSIETCS P NEPEHOCE YMEHUN HA HOBBIE,
HECTAHIaPTHbBIE CUTYaIIUH.

BemonHensl  Bce  BUABI  y4yeOHOM  paboThI,
IIPElyCMOTPEHHBIE y4eOHBIM IIJIAHOM. CryneHt

O1ianyHo

Xopomo

y,Z[OBJ'IeTBOpI/ITCJ'IBHO




JIEMOHCTPHUPYET HEIMOJHOE COOTBETCTBUE 3HAHUW, YMEHUH,
HaBBIKOB  NPUBEACHHBIM B  Tal0nMmax  IoKa3aTeneid,
ornepupyeT MNPUOOPETEHHBIMH 3HAHUSIMH,  JIOIYCKaloTCA
3HAYUTENIbHbIC OUIMOKM, HETOYHOCTH NIpPU AHATUTUYECKHUX
ONEpaLMIX, UCIBITHIBAET 3HAUYUTEIIbHBIC 3aTPYAHSIETCS MPHU
IIPUMEHEHNUU HAaBBIKOB B HOBBIX CUTYalUsAX

He BpinonHen oauH wiu 6ojee BUAOB yueOHOH
paboThI, MPEIYCMOTPEHHBIX Y4€OHBIM I1aHOM. CTyIeHT
JIEMOHCTPHUPYET HEMOJIHOE COOTBETCTBHE 3HAHUN, YMEHUH,
HaBBIKOB MPUBEACHHBIM B Ta0IMIIAX MTOKa3aTeNeH,
HeynoBneTBOopUTENbHO | JOMYCKAIOTCSA 3HAYUTENIbHBIE OIMIMOKH, TPOSBIISETCS
OTCYTCTBME 3HAHUN, YMEHUH, HABBIKOB 110 Py
MIOKa3aTeNIel, CTYIeHT UCTIBITHIBAET 3HAYUTEIbHBIC
3aTPYJHEHMS IPU ONIEPUPOBAHUY 3HAHUSAMU U YMEHUSIMU
IIPU UX NIEPEHOCE HA HOBBIEC CUTYALINH.

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

7. Y4yeOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecliedyeHUue TUCIMILIMHBI.
a) OCHOBHAasf JuTeparypa:
1. XKyxkoB, H.II. OcHOBBI TE€pMO-, THAPO- M Ta30JAMHAMHKU [DIEKTPOHHBIH pecypc]:
yaeoHoe nmocodue / H.IT. 2)Kykos. - Tam60oB: ®I'BOY BIIO «TT'TY», 2011.-92 ¢
2. 3emuos, B. M. I'unpasnuka /B. M. 3emmos. - M.: U3narensctBo ACB, 2007. - 351c.
0) IOMOJHUTEJbHAS JIUTEPATypa:
1. Kamunyn, B. . OcHoBel ruapaBnuku u aspoaunamuiku /B. M. Kamunyn, E. B.
Hposznos, A. C.Komapos, K. U. Umxuk. - M. : Crponnsaar, 2002. - 296c¢.
2. Kamunyn, B. U. 'uppasnuka, BogocHa0xenue u kananuzauus /B. . Kanunys, B.
C. Kenpos, 0. M. Jlackos.-M.: Crpoitnzaar, 2001. - 397c.
3. Merpesenu, B. H. COopHuK 3a1a4 0 KypCy THAPABIUKH ¢ pemieHusiMu /B. H.
Mertpesenu. - M.: Beicuias mkomna, 2007. - 192c.
4. Caiipynaunos, C. I. 'mapaBnuka cucteMm BojgocHabkeHus u Bogootsenenus /C.
III. Caii pyanuHoB. - M.: M3natensctBo ACB, 2004. - 344c.
5. Vxumn, b. B. I'mnpasmuka /b. B. Yxun. - M.: ®opywm, 2009. - 463c.
Munck: Beimn. mkouna, 1980. - 224c.
6. Maxnaés, B. K. I'mapasnuka. ['mapocratuka /B. K. Maxnaés. - Tomck: 1U3a-Bo
Tomckoro rOCyAapCTBEHHOI'O0 apXUTEKTYPHO-CTPOUTENBLHOTO YHUBEpcuTeTa, 2007.
- 46c¢.
7. Maxnaés, B. K. I'mapaBnuka. OcHoBbsl ruapoauHamuku /B. K. Maxnaés. - Tomck:
N3a-B0 TOMCKOTO TOCYJapCTBEHHOTO APXUTEKTYPHO-CTPOUTEIBLHOIO YHUBEPCUTETA,
2006.-69c.
B) NpPOrpaMMHoOe o0ecriedYeHue U HHTEPHEeT-pPecypChbl:

[Iporpammuoe obecniedeHne He MPeyCMOTPEHO.
HuTepHeT-pecypchl BKIIIOYAIOT Y4EOHO-METOAMYECKUE MAaTEPHAIIBI B DJIEKTPOHHOM BUJIE,
MIPEICTABIICHHBIC HA CAlTe https:/lib.mospolytech.ru/ B pazaene «bubdmmorexay.

HNuTepHeT-pecypesbl:


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

HasBaHuA Konnekumii
Ne n/n dNEeKTPOHHbIN pecypc Ne aorosopa. Cpok
AeNcTBuA aoctyna
1. 3B6C «YHuBepcuTeTcKasa | Jorosop 3BC «YHuBepcuTeTCcKaa 6ubamMoTeKka oHNaH»
61bnnoTeKa OHNANHY (www.biblioclub.ru)
(www.biblioclub.ru) Ne
121_64.44.EN/19 oT
30.05.2019 . c 000
«npekT-Megua». c
29.05.2019r. no
28.05.2020 .
2. 36C «M3gatenscraa Nab» [orosop Ne 3BbC «U3patenbcTBa JlaHb» (e.lanbook.com)
(e.lanbook.com) 91 _33.44.EN/19 oT
30.04.2019
3. MocTosAHHbBIN focTyn 0630p CMMW (apxmB nybankaumii 3a 15 ner)
3BC «Polpred» (polpred.com)
4, Hay4Haa anekTpoHHaA 3800 HaMMeEHOBAHW }KYPHAI0B B OTKPbITOM
6ubnunoteka e.LIBRARY.ru MocTosHHbIM gocTyn poctyne
5. JocTyn K 371eKTPOHHbIM JocTyn K 3N1eKTPOHHBIM pecypcam
pecypcam usgatenbctsa Springer | Mucbmo B PreOY nsgatenbcTea Springer Nature
Nature «P®PU» oT
06.08.2018 Ne 20-21-
18/3874 C01.04.2018
- beccpoyHo
6. HayuyHasa snekTpoHHan CBob60OAHbIV gocTyn HayuyHas anekTpoHHan 6ubnanoTteka
6ubnnoteka e.LIBRARY.ru e.LIBRARY.ru

8. MarepunanbHO-TeXHH4YECKOe o0ecredeHne JMCIMIIINHBI.

Crnenuanu3upoBaHHbIe yueOHbIe TabopaTopun Kadeapsl «AnmnapaTypHoe
oopMIIEHHE U aBTOMAaTH3aLMs TEXHOJOTHYECKUX pou3BoAcTBy aya. AB1810, AB1101,
OCHAILIEHHbIE KOMIIBIOTEPOM U IIPOEKTOPOM, a TAK)KE€ METOANYECKUMU MaTepHalaMH 110
nucuuruinHe « OCHOBBI TEPMO-, TUJIPO- U Ta30IMHAMUKH Y.

9. MeToanyecKkue peKOMEHIAUM AJIs1 CAMOCTOATEIbHON padoThl
CTYAECHTOB

- Jlns DONrOoTOBKM K CEMHHAPCKUM 3aHATHSAM HEOOXOJUMO HCIOJIb30BaTh
JIEKIIUOHHBIM MaTepHUall, a TAKXKE YKA3aHHYIO Ha JIEKLIUH TEXHUYECKYIO JIUTEpaTypy IO
TEME CEMUHApa.

- Jlms MOATOTOBKM M PEILIEHHIO pacdyeTHO-Tpaduueckoil padboThl HEOOXOAMMO
VCII0JIB30BaTh JICKIIMOHHBIA MaTepuai, MaTepyall IPakKTUYECKOro 3aHATus no reme PI'P,
a TaKKE€ YKa3aHHYI0 Ha NPaKTHYECKOM 3aHATUU TEXHHUUYECKYIO JIMTEPAaTypy IO TEME
paboThI.

- JIns MOATOTOBKM K 3a4eTy MO TeME NMCIMIUIMHBI HEOOXOIMMO HCHOJIb30BATh
JIEKIIMOHHBIM MaTepHall, MaTepual MPAKTUYECKOIO M CEMUHAPCKUX 3aHATUN, a TAKXKE
YKa3aHHYIO Ha JIEKIIUM TEXHUYECKYIO JIUTEPATypy 10 JUCLHUILINHE.

10. MeTtoguyeckme pekomeHaauuMm gna npenogasartens
- Jlns npoBeneHus JICKIUNA MO AUCIIUILINHE «OCHOBEI TEpMO-, THIPO- U
ra3oJJMHaMHKU OTPaCiINy HEOOXOAMMO MCIO0JIb30BaTh KYypPC JICKIIUIA, COCTABIICHHBIN 110


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

TEMaTUYECKOMY IUIaHY, IPEICTABICHHOMY B IPOIPaMMe Kypca U METOAUYECKUMHU
MaTepuagaMu, pacroiokeHHbIMU B 1abopaTopuu. [Ipu n3noxxenun marepuana
PEKOMEHIYETCSI OJIb30BATHCSI HHTEPHET -PECYPCAMH, C IOKA30M (PUIBMOB U CIIaiI0B 1O
TEMAaTHUKE MaTepuaa.

- Ilpu npoBeneHNN TPAKTUYECKOTO 3aHATHS HEOOXOIMMO TOJIb30BATHCS
npumepoM petienus Bapuanta PI'P, mogo6Horo BapuanTam 3a1anus Ui CTYICHTOB C
YUCJICHHBIM €0 PEIICHUEM.

- [Ipn mpoBeneHNM CEMUHAPCKUX 3aHATUI MCIOJIb30BaTh BOIPOCHI I10 TEMATHKE
Kypca s IPOBENECHUsI TEKYIIEr0 KOHTPOJI U METOANYECKUMU MaTEpPUAIaAMH,
PacroJoKEHHbIMU B 1a00paTOpuUu.

[TporpamMma coctaBieHa B COOTBeTCTBUU ¢ DeiepaibHbIM rOCYAapCTBEHHBIM
00pa30BaTEeNbHBIM CTAHAAPTOM BBICIIETO 00pa30BaHUs MO HAIPABIECHUIO MOJTOTOBKU
0akanaspos 09.03.01 "UndopmaTnka v BbIYUCINTEIbHAA TeXHUKA'" .



Tlpunooicenue 1

CTpyKTypa U cofep:KaHue TUCHUIIMHBI «OCHOBBI TEPMO-, THAPO- M TA30AMHAMHUKH > T10
HanpapjgeHu0 noaAroroBku 09.03.01 "UndopMarnka u BIYMCJIUTEIbHAS TEXHUKA''»

(0akasaBp)

Paznen

emec
™

Hene
Jas
cemec
Tpa

Buabl yuedHoii padoThl,
BKJIIOYAsl CAMOCTOSAITEJIbHYI0
padoTy CTyIeHTOB, H
TPYAOEMKOCTb B 4acax

Buabl camocTosiTe1bHOM PadoThI
CTY€eHTOB

Dopm
bl
arrecT
anum

J | II/C | Jad | CPC | KCP

K.P. | KIIL. | PI'P | Pedepar | K/p

2] 3

BBEJIEHUE
Ponb u
3HA4YCHHUE

TUIPOTA30MHAMHUKH B ITOJATOTOBKE
CICIHUAIMCTOB IO HAIIPABICHHIO
DHepro- U pecypcocOeperaromme
MIPOIECCHI B XUMHUYECKON
TEXHOJIOTHH, He(TEXUMHH u
ouorexnonoruu. Mctopust pa3Butus
MEXaHHUKH JKUJKOCTH U Ta3a.

IMPEJMET nu SAJJTAUN
I'MJPOIrA30JMHAMUKHAU
I'mpporazonHaMUKON HA3bIBAIOT
OIWH W3  Pa3/clioB
MEXaHUKH - MEXAHUKY KUIKOCTEH U
ra3oB. MexaHuka XHIKOCTH H Ta3a

BKJIIOYACT: - KHHEMATUKY XKHUJKOCTH,




B KOTOpPOH H3y4alOT HW3MEHEHUE
dopmsl, pa3MepoB u
MPOCTPAHCTBEHHOT'O  PACIIOIO0KEHUS
KUJIKHX O0BEMOB (OTBJICKAsACh OT
OpUYMH  HUX  BBI3BABIIMX); -
TUAPOCTATUKY, B KOTOPOM H3y4daroT
YCIIOBUSL PaBHOBECHS KHUJIKOCTU B
CWJIOBOM TIOJie; - JUHAMUKY, B
KOTOPOM M3y4aroT 3aKOHBI JIBHKEHUS
*)uakoctu. OmnpeneneHue (NMOHSITHE)
JKUJIKOCTH, rasa. IlonsTue
CILJIOLIHOCTH. Kpurepnit
CIUIOLITHOCTH.

OCHOBHBIE CBOMCTBA
JKUJIKOCTEHN U T'A30B
OCHOBHBIE dbuznveckue
CBOMCTBA JKHUJIKOCTEH W Ta30B.
CKMMaeMOCTb. TemneparypHoe
pacmupeHue. Bsi3kocTsb.
[ToBepxHOCTHOE HaTsDKCHUE.
Monens  uaeanmbHOM — KHIKOCTH.
HeHnproToHOBCKHE KUIKOCTH.

I'MAPOCTATHUKA

Cuuibl, 1€UCTBYIOIINE B
)uakocTu. CBOMCTBA TaBICHUS B
TTOKOSIIEHCS KUIKOCTH.
[ToBepxHOCTH paBHOTO JIaBJICHUS.
CBoOogHAsI TOBEPXHOCTH KUIKOCTH.
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VYpaBHeHus Dilnepa paBHOBECHS
*Kuakoctu. OCHOBHOE ypaBHEHHE
ruapocTatuky. 3akoH [lackans.
Cuiibl CyMMapHOTO JJaBJICHUS
KHUJKOCTH, IEUCTBYIOIIETO Ha
IUIOCKHUE U KPUBOJIMHEIHbIE
NOBEPXHOCTU. OTHOCUTENIbHBIN
MOKOH (paBHOBECHE) KUIKOCTH.
[TpuGops! a1 U3MEpEeHUs TaBJICHHUS.

JUHAMMUKA KUJIKOCTHU,
JUIEHHOM BA3KOCTH
OcHoBHbIE
HOHSITH
1
KMHEMAaTUKH JKUJKOCTH: TPAeKTOPHSI,
JIMHUS TOKA, dJIEMEHTAapHas CTpyHKa,
TpyOKa TOKa, JKMBOE CEYEHHe,
JJIEMEHTapHBIA  PacXol. IToTox
xuakoctu.  CpeaHsisi  CKOPOCTb.
Buner JIBUKCHUS KUJKOCTH.
OpnHoMepHBbIE TOTOKHM KHUJAKOCTEH U
ra3oB. Huddepennmansuoe
YPaBHEHHE [BHKEHHUS HUACAIBHOU
KUIKOCTH  (ypaBHeHHe  Diinepa).
[Tnockoe (nBymMepHOE) IBHKEHHE
UJCAIbHOU JKUJIKOCTHU. YPaBHEHHE
bepHymun s ycTaHOBHBILIETrocs
JIBUKEHHUSI UJEANBbHON  KUIKOCTH




TTonoOue

THAPOMEXAHUYCCKUX




npoueccoB.  Yucno  PeiiHombxaca.
Ob6mwas UHTETpaJIbHAs dopma
YPaBHEHUH KOJMYECTBA ABMXKECHUS U
MOMEHTA KOJIMYECTBA JABHKEHHUS.

JJUHAMUKA BS3KOU
AKUIAKOCTHU

YpaBuenue bepnymnu s
MOTOKa peanbHOM (BSI3KOIN)
KUAKOCTU.  DPUBMYECKUH  CMBICIH
YpaBHEHUSA bepuymnnu
(reoMeTpHYecKOe M IHEPreTUYECKoe
TOJIKOBaHWE). YpaBHEHHE pacxoja.
OO61ue cBeieHus: O TUAPABINUYECKUX
noTepsix. BuIbl  ruapaBIMuecKUX
norepb. JIBUIKEHHE Ta30B: YCIOBHE
MPUMEHUMOCTH 3aKOHOB T'UJIPaBINKH
K JBWXEHUIO Ta30B. llorpaHudHsIi
CJIOM. Juddepenumanpaoe
YpaBHEHUE MOTPAHUYHOTO

CJIOA.

MaimuHbl 1711 TPAaHCTIOPTUPOBKHU
KUJKOCTU. XapaKTepUCTHUKA CETH
MepEMEILICHUS JKUJTKOCTH.
Cratnueckuii M JIMHAMUYECKUU
HaIop B CETH.




CemuHap no reme:
1. OCHOBHBIE CBOVCTBA
KNIAKOCTEN U T A30B

2. TUJIPOCTATHKA U
I'MJIPOJIMHAMUKA
KHUJKOCTE.

11

12

IIpakTH4yeckoe 3aHsTHE 11O
TeMe:

OrnpeneneHne MOIHOCTH
Hacoca, HEOOXOJUMOH I
nepeayu KUJIKOCTH B
TUAPABINYECKOU CUCTEME C
Pa3HBIMU COTIPOTUBIICHUSMHA U
NocTpoeHue rpaduka ee
paboThI.

Bbigaua 3aganus na PI'P

12

12

NCTEYEHUE
JKUJIKOCTH U3 OTBEPCTHUI
OcHOBHBIE XapaKTEPUCTUKHI
ucreyeHus. Mcreyenue sxuaKocTu
Yyepe3 OTBEPCTHUS B TOHKOW CTEHKe

I'mapaBinyeckuil pacy€r OTBEPCTUM.

Hcreuenune KUIKOCTH U3 TOHHBIX
oTBepcTHil. MicTeuenue KuaKocTu
MIpY MTOCTOSIHHOM Hamope.

13
14

—_—




Hcredenne )KUIKOCTH IIpU
nepeMeHHoM Hanope. ITpuHiunst
U3MEPEHHS CKOPOCTH U Pacxoja .

10.

A3poauHAMHUKA
(MEXAHHUKA I'A3A)

dusnyeckue CBOMCTBA

razoB. Cratuka rasos.
Crartndeckoe

JIaBJICHUE. [IpuBenennoe
CTaTUYECKOE AaBiieHHE. JnHaMuKa
rasza. YpaBHEHHE HEPA3pbIBHOCTH
nortoka.  IIpuBenennoe MTOJIHOE
JlaBlicHUE. Y paBHeHUe bepHynu s
rasza. Pa3HocTh gaBieHuil 1 motepst
naBjieHusl.  PeXMMBI  IBMOKEHUS
ra3oB. A’poJIMHaAMHUKA UHKEHEPHBIX
cereil. JIBrkeHue 1jieaibHOTO Ta3a B
KaHalIe MePEMEHHOTO CceueHus

(comuto JlaBans).

15
16

—_—

11.

CemuHap no reme:

A3dpoaMHAMHUKA
(MEXAHHMKA T'A3A)

16

12

12.

[Ipuem PI'P

17

3armr.
PI'P

13.

O030pHOEe ceMIHAPCKOE 3aHATHE.

18

QOPMZI ammecmauuu

19




Bcero 4acoB 1o JMCHUILIMHE B
ATOM CEMECTPE

36

54




[Tpunoxenue 2 k paboueil nporpamme

MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEXKEHHE BBICIIETO OBPA3OBAHUSI

«MOCKOBCKHUM MOJUTEXHUYECKHUN YHUBEPCUTET»
(MOCKOBCKHUI1 IOJUTEX)

Hanpasnenne noarotoBku
09.03.01 UndopMaTHKa U BLIYUCJIUTEIbHAA TEXHUKA
[Mpoduns «AnTerpanus u nporpammupoBanue B CAIIP»

KBanudukanus (cTernenb) BHITYCKHUKA
bakanasp

dopma oOyueHus
Ounasn

®OH/] OUEHOYHbBIX CPEJICTB
MO JUCLUTIAHE

OCHOBBI TepMO-, FHI[pO- U ra3soAunHaMuKHu
Cocrag: 1. ITacopt (hoHa OLICHOYHBIX CPEACTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:
CocraBuTein:

npodeccop, n.1.H. / I'.B. boxko /
npodeccop, k.T.H. /U.B. Cxonuniies/

Mockaa, 2021 r



IIpunoxenue 3 x
paboueii mporpamMme

IlepeyeHb OLIEHOYHBIX CPEICTB 10 AUCHUILIMHE
«OCHOBBI TepMO-, THAPO- ¥ Fa30JMHAMHKH »

HaunmenoBanue [IpencraBienue
Ne OLIEHOYHOTO Kpatkas xapakTepucTHKa OLIEeHOYHOTO OLIGHOYHOT'O CPE/ICTBA B
oC CpeICTBA CpeICcTBa dOC
CpencTBo NpOBEpKH YMEHHH MPUMEHSTH KoMILIeKT 3a/anHii s
NOJTyYeHHbIE  3HAHWUS 1O  3apaHee
Pacuetnorpaguue . BBITTOJTHEHUS
9 OTIpeNIeIICHHOW METOAMKE JUISl PELICHUs .
ckas pabota (PI'P) . pacueTHOTpapuUeCcKOn
3aj1a4 WK 3a/IaHUH 110 MOJIYITIO WITH paboTE!
JUICIUTUIMHE B 1IEJIOM.
CpencTBo KOHTPOJISL, OPraHU30BaHHOE KaK
crenuaigbpHas Oecena
MEe1arOrYecKoro
YcrHbI onpoc | paOOTHHKAa ¢ OOy4aroIUMCs Ha TEMBI, Bompocs mo
12 cobecesloBaHUE, | CBA3aHHBIC C M3y4aeMOW TUCIMIUIMHON, U TemMam/paszzenam
(YO) paccuMTaHHOE Ha BBIICHEHHE O0beMa JUCLUTUIMHBI
3HAHHUN o0ydarormierocs o
OTIpEeNIeIICHHOMY pa3felly, TeMe, mpodiieme
U T.IL.
KoMiuiekT 3agaHuii 11l BBINOJHEHHS PACYETHO- rpaduyeckoil padoThl
3ananue Ne 1
Jlano: 00BEM BOABI, TOJIaBacMOM B ceTh Q = M /d;
JUTMHA TPYOONpoBoa 1o ropuzoHTamu L = M;
JUIMHA TpyOonpoBoja o Beptukanu H = m"

Paccuntarh xapakTepuCTHKYy CETH U ONpEeAETUTh TpedyeMble A pabOThl Ha 3Ty CETh MapaMeTphl

CpeaHee 3HaueHUe SKBUBAJICHTHOM IIEpOXOBAaTOCTH TPYyOHI J| =

KOJIMYECTBO MOBOPOTOB TpyOb! HA 90° Z1= |
KOJIMYECTBO 3a/IBWKEK Ha IMHUK Z2= |

JIaBJICHHE BOJIbI B IPUEMHOM Oake p2 =

AABJICHUC HAa YPOBHC BCACBIBAHUA - aTMOC(I)CpHoe.

I.[eHTpO6€)KHOFO Hacoca.

[To moy4eHHOW XapaKTepPUCTUKE CETH YCTAaHOBUTH THUI pabOyero Koyieca MEHTPOOESKHOTO Hacoca,
HE0OXOIMMOE HX KOJHYECTBO M OIPEACTUTh OCHOBHBIE TE€OMETPUYECKHE MapaMeTpbl pabodero
KoJeca.

Onpenenuth OCEBYIO CHUY, BO3HUKAIOIIYIO MpPU paboTe Hacoca, M JIaTh PEKOMEHIAIMH IO €€
KOMITCHCAIMH. BBIMOIHUTE ACKU3 pabodero Koieca u cxeMy pa3MenieHus paboyero kojeca (Koyec) Ha

Baiy Hacoca. [Ipu pacuere npuHATh K.11.4. Hacoca n= 0,65.

Jlannbie B Tabnuie:

MllIa;

No Q L H a VA VA 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

Bonpocsl mo Temam/pa3zaesiamMm JUCHUILIHHbBI
«OCHOBBI TEPMO-, THAPO- U TA30JUHAMHUKH »

BBenenue B ruiporazoquHaAMMUKy

1. B «I'ugporazoquHaMuKke» MPUMEHSIOTCS METObI HCCIEeA0BaHUs: 1) TOIBKO
AKCIIEPUMEHTAJIbHBIC; 2) TOJIBKO aHATUTUYECKHE; 3) aHAIUTUYECKUE, YUCIICHHBIE U
AKCIIEPUMEHTAJIbHBIC; 4) aHATTUTUYECKUE, IKCIIEPUMEHTAIbHBIE U PSI/l IPYTHX.

2. Kuakoctb - 3T0 pu3nvecKoe Teo, 1) cnocoOHOoe 3amoHITh TyCTOTHI; 2)
CIOCOOHOE U3MEHSTH (hOpPMY MO JEUCTBUEM CUJT; 3) CIOCOOHOE U3MEHATH CBOI 00BEM;
4) criocoOHOE TEUb.

3. VkaxxuTe npaBuIbHOE BBIPAKEHHE JIJISl TUIOTHOCTH JKUJIKOCTH (Y - ee
ynenbHbId Bec): 1) p=yg; 2) p=g/y; 3) p=y/g.

4. B xakux equHuiax B cucteMe CU uzmepsiercs yaenabHbIi Bec Bojbi? 1) T/M3;
2) H/m3; 3) kr/m3.

5. Ykaxure pazmMepHOCTh K03 dUiineHTa 00beMHOro cxkatus. 1)
6e3pasmepHnbiif; 2) I1a; 3) m2/H; 4) H/m2.

7. BSI3KOCTb ®KUAKOCTH 3TO CHOCOOHOCTH 1) COMPOTUBIATHCS CKOIBKEHHIO €€
CJI0€B; 2) MPE010JIeBaTh BHYTPEHHEE TPEHUE )XKUAKOCTH; 3) EpeTeKaTh 3a
MHUHUMAaJbHOE BpeMsl; 4) MpeooJieBaTh CUITY TPEHHUSI )KUIKOCTH O CTEHKH.

8. VYkaxxure pazaMepHOCTh KHHEMATHYECKOT0 KO3(PPUIIMEeHTa BA3KOCTH
1) m2/c; 2) m/c2; 3) c/M2.

9. Ykaxute pa3zMepHOCTh JuHaMu4eckoro koddduimenta Bszkoctu 1) [Ta-c; 2)
ITa/m; 3) ITa/c2

10. Korna BA3KOCTH BO/BI B peKe OOJIBIIE, JIETOM WM OCEHBIO Mepe]]
nepoctaBoM? 1) oguHaKoOBast; 2) OCEHbIO; 3) JIETOM

11. Kak u3meHsiercst BA3KOCTh JKUIKOCTH C YBEIMYEHUEM CKOPOCTHU €€ TEUCHHUS?
1) He UBMEHUTCS; 2) YBEIMUUTCS; 3) YMEHBIIIUTCS

12. BsS3koCTh )KUIKOCTEN U3MEPSIOT C IIOMOIIIBIO... 1) apeoMeTpoB; 2)
MaHOMETPOB; 3) BUCKO3UMETPOB; 4) CTaIarMOMETPOB.

13. neanbHOM HA3BIBAETCS AKUJIKOCTh, 1) B KOTOPOIl OTCYTCTBYET BHYTPEHHEE
TpeHue; 2) HanboJiee MoAXoasIIas Ajisl IpUMEHEHHUsI; 3) CIocoOHas XOPOIIo
CKUMAThCS; 4) CYIECTBYIOIIAs TOIBKO B ONPEIEIECHHbBIX YCIOBHUSIX.

I'mppocraruka
1. B kakux enquHMIIAX U3MepseTCs AaBieHue B cucteMe nudmepenus CU? 1) B
nackaisx; 2) B armocdepax; 3) B MM PTYTHOTO cToJi0a; 4) B Oapax.
2. Kakoe naBnenue oObIYHO TIOKa3biBaeT MaHoMeTp? 1) abcomtoTHoe; 2)
n30bITouHOE; 3) aTMOochepHoe; 4) BaKyyMMETPHUIECKOE.
3. Uemy paBHO aTMoc(hepHOE TaBJICHUE TPU HOPMATBHBIX YCIOBUSX ?
1) 100 MIla; 2) 100 kITIa; 3) 10 I'TIa; 4) 1000 ITIa.



4. Kak u3MEeHMTCS IaBJIEHUE B LIEHTPE TSHKECTH TOPU3OHTAILHOM TUIOLIA/IKH,
eciu ee moBepHyTh Ha 300 BOKPYT OCH, IPOXOASAIIEH Yepe3 eHTp TskecTu? 1)
YMEHBIIUTCS; 2) YBEIUUUTCS; 3) HE U3MEHUTCS

5. Kakoli 3aK0H OTpa>keH B OCHOBHOM YpaBHEHHMH rufpoctaTuku? 1) Apxumena;
2) Ilackauns; 3) HeroToHa

6. AOcCoNIOTHOE 1aBlIeHUE Ha CBOOOTHOW MOBEPXHOCTH PaBHO aTMOC(HEPHOMY.

Yemy paBHO U30bITOUHOE NaBieHue Ha Tmyoune h? 1) p=po+pgh; 2) p=pgh o po; 3)
P=pg’

7. AOCONIOTHOE JaBJICHHE HAa MOBEPXHOCTU BOBI paBHO aTMoc(epHoMy (patm=1
at). UeMy paBHO nM30bITOYHOE JaBieHue Ha moBepxHocTU? 1) 9,81 kIla; 2) 98,1 klla; 3)
0,0 xIIa

8. AOGconoTHOE JaBiieHHE Ha CBOOOTHOM MTOBEPXHOCTH KUAKOCTH paBHO 117,72
klla. Yemy paBHO n30bITOUHOE naBieHue, ecinu Pa=1 ar? 1) 0; 2) 19,62 xIla;

3) 10 kIla

9. OTKpBITHII TBE30METP MOJKIIIOUEH K pEe3EpBYyapy ¢ BOJ0M Ha riayoune h=1 m.
Bricota Bojibl B ibe3omerpe H=3 M. Onpenenuts abCOMIOTHOE J1aBICHUE Ha
MOBEPXHOCTHU BOABI B pedepByape. 1) 117,2 klla; 2) 98,1 klla; 3) 196,2 klla

10. I'ne npuioxkeHa cuiia TMAPOCTATUYECKOTO JABJICHUS HA HAKIIOHHYIO
IJIOCKYIO TUIOMIAAKY? 1) B HEHTpE TAKECTHU TIIOIIAIKY; 2) BBILIE HEHTPA TSHKECTH; 3)
HIDKE LIEHTPA TSHKECTH

11. Vkaxute npaBUiIbHYIO 3aBUCUMOCTb IS OTIPEIEIICHUS CUIIbI
TUAPOCTATHYECKOTO JABJICHHS KUAKOCTH Ha IUIOCKYIO MOBEPXHOCTH 1) P=(p,+pg)ra;

2) P=potpgh ; 3) P=(po+pgh)w

12. Cuna naBlieHHs )KUAKOCTH Ha IIOCKYIO HAKIIOHHYIO MOBEPXHOCTh
onpenensieTcs o 3aBUCUMOCTH F=poS +pghS . I'ne mpunoxena cuia poS ? 1) Beiie
[IEHTpPA TSHKECTH TIIOMAIKY; 2) HIDKE IEHTpa TSHKECTH; 3) B IIEHTPE TSHKECTU

13. OnpenenuTs TOPU3OHTAIBHYIO CUITY, TEHCTBYIOMIYIO Ha 11ap (1=0,2 M),
Haxojsumicsa B Bojae Ha rimyoune H=4,5 m 1) Pr=5,02 xH; 2) Pr=0 kH; 3) Pr=4,85 kH

14. Korga Teno naBiieHUs Ha KPUBOJMHENHYIO TOBEPXHOCTB SIBJISIETCS MHUMBIM?
1) ecnu OHO PACTIOIOKEHO HA CMOYEHHOM CTOPOHE MOBEPXHOCTHU; 2) €CIIA OHO
PacoJioKeHO Ha HE CMOYEHHON CTOPOHE TTOBEPXHOCTH.

15. Kak npunoxeHa paBHOAECUCTBYIOIIAs THAPOCTATUYECKOTO AaBICHUS
OTHOCHUTEJIHHO IIEHTpPA TSKECTH MPSMOYTOJbHONU O0KOBOM CTEHKHU pe3epByapa? 1)
HUKe; 2) BBIIIE; 3) COBMAAAET C IEHTPOM TSIKECTU; 4) CMEIIIEHA B CTOPOHY.

16. OTHOCUTENBHBIN MOKOW KUJAKOCTH YCTAaHABIMBAETCS, KOTAA IEUCTBYIOIINE
Ha Hee 1) CUJIBbI TSDKECTH M MHEPIUU MTOCTOSTHHBL; 2) CHIIbI TSXKECTH U HHEPIUU
MePEMEHHBI; 3) TOJIBKO CUJIa TSHKECTH HEM3MEHHA; 4) cuila TSHKECTH HeM3MEHHA, a CHila
WHEPUHUH U3MEHSIETCS.

17. OcHOBHOE ypaBHEHHUE THAPOCTATUKU UMEET BUJ ... 1) p = po+ pPa? p = pu- Pa;
3) p=pu-pn; 4) p = po+ pgh.

18. BricoTa nogbeMa BOJbI B OTKPBITOM MbE30METPE COCTABJISIET 2 M, @ TOUKA
€ro MpHUCOeIMHEHU 3aray0seHa Ha 3 M o ypoBeHb BObl. Toraa noBepXHOCTHOE
a0CoJIIOTHOE AaBJieHue paBHo ... aT. 1) 0,9; 2) 0,3; 3) 0,5; 4) 0,2.

19. [Ipubnu3zuTenbHas cuiia U30bITOYHOTO TUAPOCTATUIECKOTO JaBICHUS B
3aKpBITOM COCYJIE Ha TOPU3OHTAIBHYIO MPSMOYTOJIBHYIO IUIOMIAAKY paBHa ... kKH. [lpu
YCIIOBUH, YTO OHA 3ariiy0JieHa B BOJly Ha 4 M, JJIMHA CTEHKH 3 M, a IIMpUHA 6 M.



IToBepxHOCTHOE M30BITOUHOE NaBieHue cocTasisiet 20 klla. 1) 360; 2) 180; 3) 720;
4) 1080.

20. IToBepxHOCTbH B KUJIKOCTH, BO BCEX TOUKAX KOTOPOI /1aBlieHUE OJIMHAKOBO,
Ha3bIBaeTcs 1) cBOOOAHOM; 2) cTaTUUeCKOil; 3) MOBEPXHOCTHIO OKOS; 4)
MTOBEPXHOCTHIO YPOBHSI.

21. OnpenenuTs 0caaKy MOHTOHA, 3arPYKEHHOTO MEeCKOM Ha BBICOTY hl 2M,
wioTHOCTH niecka p=2000 kr/m3. Pasmepsl monTona b=8 m, 1=40 m. Bec camoro
nmorTona 0,6 MH, g=10 m/c2. 1) h=4,3 m; 2) h=3,5 m; 3) h=4,5 ™

22. J1Ba nepeBsinubix Opycka BecoM 20 H (p1=400 kr/m3, p2=500 kr/m3)
IUIaBaloT. Y KOTOPOTo 00beM HaJBOAHOU YacTH OyaeT Oosbiie? 1) oguHaKkoBbIE; 2) y
nepBoro; 3)y BTOPOro

23. JIBa 6pycka onnoro Beca (10 kH) sxene3nbiit u nepeBaHHbIN (rk=7800 Kkr/m3,
pa=400 xr/m3) nomenieHs! B Boay. OMH U3 HUX TOHET, a Ipyroi miuaBaet. Ha koTopbrit
U3 HUX JICUCTBYeT HauOoJIbIlIas BhITATKKBAOIIas cuiia? 1) Ha JKene3Hbli; 2) Ha
NEPEBSHHBIN; 3) paBHbIC

24. beronHas muta Becut B Bo3ayxe 117,6 kH, a B Boze 68,6 kH. Onpenenuts
m10THOCTH 6eToHa 1) p=2800 kr/m3; 2) p=2400 kr/m3; 3) p=1940 xr/m3

25. JlBa mapa u3 4yryHa U JepeBa, C paBHbIMUA 00bEMaMH, MTOJTHOCTHIO
MOTpy>KeHbI B BOAY. Ha KOTOpbIil U3 HUX OyAeT elcTBOBATh HAUOOIbILIAs
BbITAJIKMBaroIIas cuia? 1) Ha nepeBsSHHBIN; 2) HAa YyT'YHHBIN; 3) oAMHAKOBBIE 27.
[1naBaromuii mapoxoa HEYCTOMYMB, UTO CIEAYET 3arpy3uth? 1) Tpiom; 2) naimyoy

I' uapogunamuka

1. Kak Ha3pIBaeTCsi 4acTh JBIIKYIICHCS JKUIKOCTH, OTpaHUYCHHas TPYyOKOH
Toka? 1) moTok; 2) TuHUS TOKa; 3) dJIeMEHTapHas CTpyiika

2. Kak Ha3pIBaeTCs MOTOK, OKPYKEHHBIH CO BCEX CTOPOH Tra3oBoi cpemoit? 1)
HATMOPHBIN MOTOK; 2) CTpys; 3) O€3HAMOPHBIN MOTOK

3. Kak u3MeHUTCS CMOYEHHBIN NEpUMETP B TPyOE C YMEHBILIEHUEM €€ TuaMeTpa
B 2 paza? 1) yBenuuurcd B 2 pa3a; 2) yMEHbIIUTCS B 2 pa3a; 3) HE U3MEHUTCS

4. Onpenenenne pacxoja OOBEMHBIM METOAOM IMpeArnojaraet u3mepenue 1)
CKOPOCTH M IUIOLIAAM TMOTOKAa; 2) IUIOWAAM W YKIOHAa BOJOTOKA; 3) BpEMEHU
HaIOJHEHUsI cocy/ia; 4) Hamopa nepesi CyKarlluM YyCTPOHCTBOM.

5. Ilpu ycranoBuBIIEMCS TEUEHUH TUAMETP TPYObl yBenuuuBaercs B 2 pa3a. Kak
M3MEHUTCs pacxoa? 1) He U3BMEHUTCS; 2) YBEIMUUTCS B 2 pa3a; 3) yMEHBIIUTCS B 2 pasa

6. YkaxuTe mpaBWIbHYIO (popMysy JIs onpeneneHus 00beMHoro pacxoaa Q 1)
Q=®V; 2) Q=®/V; 3) Q=V/®

7. Kakas TpyOa siBisieTcst kopotkoi? 1) Tpy6a qmmnoi menee 100 m; 2) motepu
B TpyOe paBHbI 0; 3) moTepu B TpyOE Ha MECTHBIE COTIPOTUBIICHUSI COM3MEPUMBI C
MOTEPSIMU MO JUIHHE.

8. Korna nbe3oMerpuyeckas IMHUS COBMAIAECT C HAOPHOW? 1) naBieHue
MeHbIIIe aTMOChEepHOro; 2) yaeabHas YHeprus mojoxenus pasHa 0; 3) ckopocTb
TeueHus paBHa ()

9. CkopocTb Ha OCH TpyObI B JaMUHAPHOM MOTOKE yBenuuuiach B 4 paza. Kak
U3MeHUTCS pacxon? 1) He U3MEHUTCS; 2) yBeTUUUTCs B 2pa3a; 3)yBenuuurcs B 4 pasa;
4) yBenuuuTcs B 8 pa3

10. Kakoit napameTp OyeT 0OIMHAKOBBIM JIJISl TAPAJIJIEIIBHO COSTMHEHHBIX



y4acTKOB TpyoOomnpoBoja? 1) morepu Hamopa; 2) pacxoi; 3) Ko3PpGUIIMEHT TPEHUSI.
nuauHapudeckoro Hacaaka? 1) r 0,64; 2) e=1; 3) e==0,82.

11. Ilpu ycTaHOBUBILIEMCS] TEYECHUHU JUaMETp TpyObl ymeHbIaercs B 2 paza. Kak
M3MEHUTCS CKOpocTh? 1) yBenuuuTces B 8 pa3; 1) yBenuuutcs B 4 pasa; 2) yBeJIIMUUTCS B
2 pa3a; 3) HE UBMEHUTCSA

12. KakoMy BHly TEYEHNS COOTBETCTBYET HAJTUYHUE B IIOTOKE YKIIOHA JTHA U
CcBOOOIHOM MOBepxHOCTH? 1) HamopHOMY; 2) HEYCTAaHOBHUBIIEMYCS; 3) O€3HAIOPHOMY;
YCTaHOBUBILIEMYCSI.

13. Kak uaMmensieTcs nbe30MeTpudecKas JUHUS BAOJb MOTOKA? 1) MOBBIIIaETCS;
2) MOXET M MOOBIIIATHCS, U TOHMKATHCS; 3) MOHUKACTCS

14. YkaxuTte npaBUIbHYIO 3aBUCUMOCTD JIJISl OTIpeeieHus KO3 dullueHTa
TUAPABINYECKOTO TpeHUsI X B KBaJAPATUYHOM 30HE TypOyJIEHTHOTO pexuma. 1)
X=64/Re; 2) X=8g/C2; 3) X=0,3164/Re0,25

15. Onpenenutsb pacxo sKUJIKOCTU B TpyOe auametpoM d=200 MM, JJTMHOMN
1=100 M, ecniu moTepu 1o AfuHE WAT=2,5 M, KOOPPUIIUEHT THIPABIUYECKOTO TPEHHUS
X=0,025, g=10 m/c2. 1) Q=62,8 mm3/c; 2) Q=31,4 nmm3/c; 3) Q=94,2 nm3/c

16. Ykaxure, B Kakoil 30He TYpOYJEHTHOTO PEKMMa HAXOJIUTCA MOTOK, €CIIU
Re=20100, abcomtoTHas mepoxoBaTocth [[3=1,2 MM, a quametp TpyOb1 d=100 mm. 1)
TUAPABINYECKU IIAJIKOW; 2) KBaApaTUUHOM; 3) MEepeX0IHOM

17. Onpenenuts notepu 1o AyMHe B TpyoOe muHoi 1=100 M u nuametpom
d=200 mwm, eciiu pacxon B Heit Q=0,0628 m3/c, a koappuuuent tpenust X=0,025. 1)
ban=1,5 m; 2) ban=2,5 m; 3) ban=1,25m

18. Omnpenenutsb MOTEPIO HaMopa Ha BXoJie B TpyOy npu pacxoae Q=62,8 nm3/c,
muametp TpyOst d=200 mm, cBx=0,4, yCKOpEHUE CUIIBI TSKECTU IPUHSITH paBHBIM 10
m/c2. 1) bex=15 cm; 2) bex=8 cMm; 3) bex=12 cm

19. Onpenenuth BHICOTY BOJOHATIOPHOM OAIlTHU JJI TOAA4U BOJIBI C PACXOI0M
Q=20 nMm3/c o ropuzoHTAIBHOMY BoJioBOAY ainHOM 1=800 M. Pacxomnas
xapaktepuctuka Tpyost K=100 nm3/c. 1) H=15 m; 2) H=32 m; 3) H=22 m

20. CpenHue CKOpOCTH MOTOKA KUAKOCTH MPH MIIABHO U3MEHSAIOIIEMCS U
napauieIbHO-CTPYHHOM JIBU’KEHUU B COOTBETCTBUHU C YPABHEHHEM HEPA3PHIBHOCTH ...
1) 0OpaTHO MPONOPLHUOHATBHBI IJIOIIASAM KUBBIX CEUEHUN; 2) MPSIMO
MPOMOPIMOHAIIBHBI TUIOIIA/ISIM KUBBIX CEYEHHUI MOTOKA; 3) MOCTOSIHHBI BI0Jb OTOKA;
4) 3aBUCAT OT BpEMEHU

21. Bennumna V?/2g B SHEPreTHUECKON HHTEPIPETALNK ypaBHeHns beprymu
JUISl yCTAaHOBUBIIIETOCS IBMXKCHUST HEBSI3KOM KUAKOCTH TIPU ACHCTBUM CHIT TSDKECTH U
CHUJI IaBJICHUS HA3bIBAETCS ... HAMOPOM. 1) CKOPOCTHBIM; 2) THAPOAMHAMUYECKUM; 3)
MbE30METPUUYECKUM; 4) THIPOCTATUYECKUM.

22. JIBUXE€HUE KUJKOCTH, IPU KOTOPOM OTCYTCTBYIOT U3MEHEHUS (ITyJIbCalluu)
MECTHBIX CKOPOCTEM, MPUBOAIIUX K MEPEMEIINBAHUS )KUIKOCTH, HA3bIBAIOT ... 1)
KaBUTAIMOHHBIM; 2) TypOyICHTHBIM; 3) MEPEXOAHBIM; 4) TaMUHAPHBIM.

23. OOmue moTepy HaAIopa B cliydae MOCIeI0BaTeILHOTO COCTMHECHUS YIaCTKOB
IIPU pacyeTe AJTMHHOTO TPyOOIpPOBOAA OMPEALIIAIOTCS Kak cyMMa . 1) moTepb Ha I11000M
U3 YYaCTKOB; 2) MOTEPh HA BCEX yUacTKax; 2) BCEX MOTEPh M0 JJIUHE; 4) BCEX MECTHBIX
OTEpb.

24. W3 6aka nmpsaMoyroyibHOM (hOpMbI BHITEKAET BOJA YEPE3 MAJIOE IOHHOE
orBepctue. Kak uamMeHuTcst Bpems onopokHeHus 0aka, eciiy Iiolajib ero JHa



YMEHBIIINUTH B 2 pa3za. 1) Bo3pacTeT B 2 pasa; 2) Bo3pacTeT B 4 pa3a; 3) CHUZUTCS B 2
paza; 4) cHu3uTcs B 4 pasa.

KOHTPOJIBHBIE BOITPOCHI JJIs1 3AYETA

1.

OcHOBBI TCPMO-, THAPO- U I'a30JJUHAMHKHN KaK HayKa U CBA3b €€ C IPYI'UMHU

MUCIHUIUINHAMMU.

2.

WO AW

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

OcHoBHBIC (PU3NYECKHE CBOWCTBA KUIKOCTH.

[Tonsarue 00 uaeanbHON KUJKOCTH.

Cuuibl, ACMCTBYIONINE HA )KUIKOCTb.

['mapocraTnueckoe AaBJIEHUE U €T0 CBOMCTBA.

OCHOBHOE ypaBHEHHUE THIPOCTATUKH.

3akoH [Tackans.

HekoTopsle cinyyan npuMeHEHUs1 ypaBHEHUS bepHyuin.

AOcouoTHOE U M30BITOUHOE JaBiieHue. Bakyym.
[Tpubops! 1151 U3MEpEeHUs JaBICHUS.
3aBUCUMOCTb JABJICHUS OT TIIYOUHBI TOTPY>KEHUSI. DTIOPHI IaBICHUS.
Cuna naBiieHUs )KUJIKOCTH HA TIJIOCKUE TOBEPXHOCTH.
Cuna naBiieHUs )KUJIKOCTH HA KPUBOJIMHEWHBIE TOBEPXHOCTH.
[ImaBanue Ten. 3aKkoH ApXuUmena.
OCHOBHBIE MTOHATUA U ONPEACIEHNS KHHEMATUKA U JTUHAMUKH KUJKOCTH.
YpaBHEHHE HEPA3PBIBHOCTH JIJIS IOTOKA KUJIKOCTH.
VYpaBHeHue bepHyum 11 2IEMEHTAPHON CTPYMKH UIEATBHON KHUJIKOCTH.
DHepreTuyeckasl UHTEpIpeTanus ypaBHeHus: bepHyim.
['eomeTpruuecknil CMbICIT ypaBHEHUs bepHyIu.
VYpaBHeHue bepHyIn 1 3JIEMEHTAPHOU CTPYUKH PEATBHOM KUJIKOCTH.
Pexxumnl nBmokeHus ;xuakoctu. Yucno PelitHomnbpaca.
YpaBHenue bepHyiun 11 NOTOKA UICAIBHOM KUJIKOCTH.

[Ise30MeTprUeCKnii YKIOH

24.
25.
26.

YpaBHeHnue bepHyIy 111 MOTOKA PEabHOM KUIKOCTH.
['eoMeTpuueckuii CMbICIT ypaBHEHUSI bepHYIIN 1719 MOTOKA KUIKOCTH.
Pacnpenenenne ckopocTel MO CEYEHHIO MTOTOKA MPU JJAMUHAPHOM PEXKUME.

3akoH Ctokca. MakcUMalIbHOE U CPEHEE 3HAUCHUE CKOPOCTH MOTOKA.

27.

Pacnipenenenne ckopocTeil o ceYeHUto MOTOKa NpU TypOyJIEHTHOM

PEKME. MakcumansHOE U OCPCAHCHHOC 3HAYCHUC CKOPOCTHU ITIOTOKA.

28.

NHTEeHCUBHOCTD TypOyJIEHTHOCTH, MacIITad TypOyJIEHTHOCTH U

TypOyJIeHTHasl BI3KOCTh MOTOKA.

28.
29.
30.
31.
32.
33.
34.

OO11as xapakTepuCcTUKa JTAMUHAPHOTO JIBUXKEHUS )KUIKOCTH.
TypOynentHoe nBuxkeHue kuaKoCcTH. [lynbcaus u ocpeiHeHHas! CKOPOCTb.
Crtpyktypa TypOyJIEeHTHOTO MTOTOKA B TpyOe.

dusnyeckas Npupoia TUAPABINYECKUX COTPOTUBIICHUN.

[Torepu Hamopa 1o JyIMHE B TpyOax.

Pusnueckas Npupoaa MECTHBIX MOTEPh HAMOPA.

®opmyna FO. Belicbaxa 115 onpeenennsi MECTHBIX MOTEPh HANopa.

KoadduimeHT MecTHBIX COMPOTUBIICHUA.

35.
36.

MecTHbI€ CONTPOTUBIIEHUS U X BJIMSHUE HA BEJIMUMHY HAropa Hacoca.
Pacuet norepp Hanopa B TpyOOIPOBOJAX C PA3IMYHBIMKU COMTPOTHUBIICHUSIMH.



37. DnemenTsl Teopuu nogodus. Kpurepuit Peitnonbaca.

38. DnemeHThl Teopuu noaodus. Kpurepuit Opyna.

39. DnemenTtsl Teopun nogaodus. Kpurepuit Bebepa.

40. Dnementsl Teopun nonoodus. Kpurepuii Diinepa.

41. Ilpou3BoaHble WM 3aBHUCUMbIE KpuTepuu ['anumes u Apxumena.

42. VcteueHue KUIKOCTH Yepe3 OTBEPCTUS B OOKOBON MOBEPXHOCTH.

43. VcrteuyeHue *KUIKOCTH U3 JOHHOTO OTBEPCTHUS MPHU MOCTOSHHOM YPOBHE.

44. VcTeuyeHue KUIKOCTH U3 JOHHOTO OTBEPCTHUS MPHU MEPEMEHHOM YPOBHE.

45. T'mppaBnuyeckuid yaap.

46. IIpuHIUIIBI U3MEPEHUS CKOPOCTU U PACX0/1a KUJKOCTH.

47. AsponuHamuka. PU3NUYECKHE CBOMCTBA I'a30B.

48. Craruka razoB. CTaTHueCKOE AaBJIEHUE, SIIOPHI JaBJICHUS Ha IOBEPXHOCTbD.
[IpruBeneHHOE CTATUYECKOE TaBICHUE Ta30B.

49. JluHaMuKka ra3oB. Y paBHEHUE HEPA3pbIBHOCTH NOTOKA. [IpuBeneHHOE
MOJIHOE JIaBJICHUE. Y paBHEHUE bepHyIu 11 Ta30B.

50. IloHATHS pa3HOCTH JABJICHUM U MOTEPS AaBJICHUS ISl Ta30B. PeKnuMbl
JIBWKEHHUS Ta30B. ADPOAMHAMUKA NHKEHEPHBIX CETEH.

51. Pacuer cucTeM ¢ eCTECTBEHHOM TSAroM.



AHHOTaUUs nporpaMmbl THCHUILVIMHBI:

«OCHOBBI TEPMO-, THJAPO- U TA30AMHAMHUKH»
1. Iesu 1 3202494 AU CHUILIHHBI

I[I/ICHI/IHJII/IHa «OCHOBBI TCPMO-, TUAPO- U Ta30AMHAMHUKN) JOJLKHA OATh SICHOC
MNpCACTABJICHUC KAK O TCOPCTUICCKUX MCTOAAX pacdCTa ABMIKCHUA KUIAKOCTU M I'a3ad,
TaK W O HPAKTHYCCKOM IPHIIOKCHHU 3THX MCETOJOB JIsI pacucTa O60py,HOBaHI/I$I
Pa3JIN9YHOTO Ha3HAYCHUA B XUMHUUYECKOMN IMPOMBIIIJIICHHOCTH.

K ocHOBHBIM meJasaM OCBOCHUA JUCLMITIIIMHBI «OCHOBBI TCPpMO-, THAPO- U
ra3oAMHaMHUKH » CJICAYCT OTHCCTHU!

= IOJIYYCHHUC KOMIIJIICKCA 3HAaHUK OCHOBHBIX 3aKOHOB Imapora3ognHaMuKu,

- NMpUOOpETCHHE YMEHUN W HABBHIKOB WX TPHIOXKCHHS B O0JacTH 3HEPro- H
pecypcocOeperammx MpoIeccoB B XUMHUYECKOM TEXHOJOTUHM, HEPTEXUMHUH H
OMOTEXHOJIOTHH;

- OBJIaJICHNE TUIIOBBIMU METOJAMKAMH pacyeTa anmnapaTroB M MPOIECCOB, a TAKKE
METOJMKAMHA  TCOPETUYCCKOTO W DKCIEPUMEHTAIBHOTO  WCCICIOBAHUA B
THUAPOTA30IMHAMUKE.

K ocHoBHBIM 3agayamM o CBOCHHUS AUCHUIUTHHBI «OCHOBBI TEPMO-, THAPO- H

ra30MHAMUKH » CJICTyeT OTHECTH:

- U3Yy4YEHHE OCHOBHBIX 3aKOHOB PaBHOBECHS U JIBMXKCHHUSI )KUJIKOCTH;

- M3yYCHHE 3aKOHOMEPHOCTEH THIPOMEXAaHWYECKUX MPOIECCOB B XUMHUUYECKOU
MPOMBIIIUIEHHOCTH;

- (GOopMHpOBaHNWE YMEHHS BBISBIATh U aHAIM3UPOBATH (U3MUECKYIO CYIIHOCTH
SBJICHMA W TIPOOJIeM, BO3HMKAIONIMX TP pacyeTe ammapaToB M IPOIECCOB, U
HAXOJIUTh MTyTH UX PEIICHHUS,;

- (opMHpOBaHWE YMEHHS CTPOWTh MAaTEMAaTHYECKHE MOJCIHA IPOIECCOB
JIBUKEHUS KUIKOCTHU M Ta3a B TPYOOIPOBOIHBIX U Ta30MTPOBOIHBIX CUCTEMAX;

- ¢dopMHpOBaHHE HABBIKOB pacyeTa JBWKEHUS OJKHJIKOCTM U Trasza TIo
TpyOOompoBOAaM.

4. MecTto nucuuminHbl B cTpykrype OI1

JucrummHa «OCHOBBI TEPMO-, THAPO- U TA30JUHAMUKH » OTHOCHUTCS K YHCITY
npodecCUOHANbHBIX YYEOHBIX NUCUUILIMH 0a3oBoM yactu 0azoBoro mukia (b.1.1.9)
OCHOBHOU o0Opa3oBaTeIbHON NporpaMMbl OakanaBpuaTa «TeXHUKA W TEXHOJOTHS
MOJIMMEPHBIX ~ MaTepUaioB», B3aUMOCBSI3aHA JIOTUYECKHM U COJEPKATEIHHO-
METOJMYECKH CO CICAYIOMUMHU TUCIUTIIMHAMH U nipakTrkamu OOIT:

B 6a3o601i vacmu 6azosoeo yuxna (b.1.):
- pusuKa;
- 0€30I1aCHOCTD JKU3HENEATEIILHOCTH.

B sapuamusnoii wvacmu 6azosozo yuxna (b.1.):
- CHCTEMBI MHKEHEPHOTO aHaJN3a.



3. TpeGoBanusi K pe3yabTaTaM OCBOCHUS TUCHUIIIIMHBI

B pe3ynbpTaTe 0OCBOSHHS NUCHUIUIMHBI Y 00ydaromuxcst opMHUPYIOTCS

CICAYIOIHNEC KOMIICTCHIIMN U JOJI’KHBI OBITH AOCTUTHYTLI CJICAYIOIINUC PC3YIIbTAThI
06y‘IeHI/I}I KaK d5TaIll q)OpMI/IPOBaHI/I}I COOTBCTCTBYIOIIHX KOMHCTGHHHI?II

B pesyasbTare
OCBOEHMS
Kon o0pa3oBaTebHOI IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTEeHI[UH NPOrpamMmbl 00y4eHHUs 1O JUCHUILINHE
00y4YaKOLIHIiCsl 10JI7KEH
00J2a1aThH
Crniocoben
pa3pabaTbiBaTh
JIOKYMEHTBI
nH(pOpMaIMOHHO-
MAapKETUHTOBOT'O IIK-4.2 Ymers:
Ha3HAYEHUS, pa3pabaThiBaTh HMHCTPYKLIHMIO 110 MOHTaxYy,
[1K-4 pa3zpabaThIBaTh IYCKY, pPETYIUPOBAHUIO u oOKaTke
TEXHUYECKUE TEXHUYECKOTO  CpEeACTBA WJM  allapaTHO-
AOKYMCHTBI, [IPOrPaMMHOTO KOMILIEKCA.
a/IpeCOBAHHbIE
CIIELUATIUCTY T10
MH(OPMaLMOHHBIM
TEXHOJIOTHSIM
ITK-5.1. 3HaTs:
MEXaHUYECKUE CUCTEMBI, TIPUHITAITBI
(GYHKIMOHUPOBAHUSA U HMX  Ha3HAUYCHHE;
MPUHIUIIBI CUMYJISIIUKA  (DPU3HUYECKON cpebl B
TOM YHCI€ C HCIOJIb30BAHUEM  CHCTEM
WHXCHEPHOT0 aHalln3a; MPUHIUIBI pa3paboTKu
Criocoben ANEKTPOHHBIX  MOJENeH, KOHCTPYKTOPCKOMU
MPOEKTUPOBATH U JOKyMeHTauuu ¢ ucnoib3oBanuem CAIIP;
paspabarsIBath MPUHIIMIBI COTPOBOXKACHUS )KU3HEHHOTO ITUKJIA
HHKCHEPHOC usaenust; cranaaptel ECKJL, ISO npumeHsemble
IIK-5 [IPOrpaMMHOE .
- — B TMPOMBINIJIEHHOCTH; OCHOBHBIC TMPUHIIHUIIBI
HHTErpHPOBATS B COTIPOTUBIICHUS MaTepHaJIoB, razo-
JEeATeTbHOCTD TUAPOANHAMUYECKUX, TEMI000MEHHBIX
IIpEeaANPUATHSA IpoHeccoB, CBOMCTBA MAaTCpHUaAJIOB, Pa3JIMIHbIX
cpen;
[IK-5.2. Ymers:
ucronb3oBate  coBpemeHHele  CAIIP  wu
CIIEIIUATTU3UPOBAHHOE MpOrpaMMHOE
obecrieueHne A CO3JaHUsI TMapaMETPUUECKUX
Mojelel getasied W COOPOYHBIX €IMHHII,




KOHCTPYKTOPCKOM TOKYMEHTALINY;
ucnonap3oBate  coBpemeHHole ~ CAIIP n
CHeUaIn3upOBaHHOE IPOrpaMMHOE
oOecrieyeHne I 33124 MHXEHEPHOTO aHaJIH3a,
TEXHOJIOTUYECKON MOATOTOBKM IPOU3BOJICTBA,
COIIPOBOXK/ICHUS KU3HEHHOTO LIUKJIA U3/IeIus;
I1K-5.3. Bnaners:

HaBbIKAMHU UCIIOJIb30BaHUS cucTeM
aBTOMATU3MPOBAaHHOIO  IPOEKTUPOBAHUA U
CHeUaIn3UPOBAHHOIO IPOrPaMMHOT0O

obecrieueHust AJI1 MH)KCHCPHBIX 3a/1a4.

Ha TPETHEM KYpPCC B IIATOM CCMCCTPC. cDOpMEl KOHTPOJIA - DK3aMCH.

4. O0beM TUCHUIIMHBI ¥ BUIbI Y4eOHOH padoThI

OO011ast TpyA0€MKOCTh IUCHUIUIMHBI COCTABISIET 3 3aYETHBIX €UHUIIBI, T.€.
108 akagemuueckux 4acoB (U3 HUX 54 4acOB - CAMOCTOSTENIbHAS padoTa CTY/IEHTOB).

PEBI[CJ'IBI JUCIUITIIMHBI «OCHOBBI TEPMO-, THAPO- U I'a30JJUHAMHUKN» U3YyHAIOTCA

Crpykrypa u coaep:kanue JUCUUILIMHBL «OCHOBBI TEPMO-, THIPO- U

ra3oAMHaMHUKN» 110 CPOKaM U BHUAaM pa60T1>1 OTPA’KCHBI B IIPUJIOKCHHUHN 1.

Ne . KoanuecTBo
wn Buj yueGHoii padoThl 4AcOB Cemectpbl
1 | AyauTopHble 3aHATHA 54 5
B ToMm uuce:
1.1 | Jlexkuun 18 5
1.2 | CeMuHapckue/mpakTHYeCKUe 3aHATHS -
1.3 | JIaGopaTopHble 3aHATUS 36 5
2 | CamocrosiTeqbHAs paboTa 54 5
3 | Ipome:xkyTOoUyHasI aTTECTALMSA
3auer/nud. 3aueT/>K3aMeH OK3aMeH OK3ameH
Hroro: 108




