MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE OO PKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET

b1.b.15
(wugpp oucyunaunwvl)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

OCHOBBI THAPABJUKHU U TCPMOAUMHAMUKH
(HaumeHoB8anue OUCYUNTUHDL)

10 HAIPABJICHUIO TIOJITOTOBKH (CIIEIUAIIEHOCTH )
15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTHYECKOe 00ecrieueHrne MAIlIMHOCTPOUTENbHBIX IPOU3BOCTB

HANPaBICHHOCTH (TIPOGWITH )/CIIeIIn a3
TexXHOIOT s MAIIIMHOCTPOCHHMSI

®dopma 00ydeHHs: 3a09HAS
I'ox Habopa: 2020

O6mas TpynoemkocTs: 3 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILUIMHLBI IO CEMeCTPpam

Cemectp 5
dopma KOHTPOJIsA 3a4er Hroro

Bun 3ansiTuit
Jlexuun 2 2
JlaGopaTopHbie 4 4
IIpakTHueckue
PykoB0oJCTBO: KypcoBbie paboThl (poekTsl) / PI'P
IIpomexxyTouHas arrecraus 0,25 0,25
KonTakTHas pabora 6.25 6.25
CamocTtosTenpHas padora 62 62
KonTponb 3.75 3.75
Hroro 72 72




Pabouyto mporpamMmy cocTaBuiI(H):
HoueHt, noneHTt, kau. TexH. Hayk Caitpuaaunon C.111.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Penensent

(OondxcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuU OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUs TOATOTOBKU
15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHYECKOE 00eCIeYeHne MAaIIMHOCTPOUTEIbHBIX IIPOU3BOJICTB

Cpok neiicTBus padoueil NporpaMMsbl AMCUMILIMHBI 10 «21» nexadps 2025 r.
COI''TACOBAHO

38.B€,HYI-OH_[I/II71 Ka(l)eﬂPOﬁ <<O60py,Z[OBaHI/Ie " TCXHOJIOTHMU MAIIMHOCTPOUTCIIBHOT'O IIPOU3BOJACTBA»

« _» 20 T. Jlorunos H.1O.
(noonucy) (U.0. Damunus)

YTBEPXIEHO

Ha 3acenanuu xadenpsl « JHEpreTHUECKUEe MAIIMHBI U CUCTEMBI YIIPABICHUS

(mportokodn 3acenanus Ne 2 ot «26» centsops 2019 r.).



I_le.m, OCBOCHHUSA JHCHUIIVINHBI

dopmMupoBaHUE Yy CTYICHTOB MPEICTaBICHUS 0 GU3NUECKUX COCTOSHUSIX JKUIKOCTEH U Ta30B
NP PAaBHOBECHOM U IOJIBUYKHOM COCTOSIHUSIX, & TAK)KE UCIIOIB30BAHUE 3aKOHOMEPHOCTEH paBHO-
BECHS M JIBIDKEHUS JKUIKOCTEH I PEIICHUS MPUKIIAIHBIX WHXCHEPHBIX 3a/1a4,/1aTh MPEACTaBIIEC-
HUE O (PU3MUYECKUX COCTOSIHHSX U 3aKOHOMEPHOCTSIX PABHOBECHS M MPOIIECCOB JIBHIKCHHS KUK O-
CTEH M ra30B Ha OCHOBE MAaTEMAaTUYECKOTO U IKCIIEPUMEHTAILHOTO aHAN3a ,03HAKOMHTh CTY ICH-
TOB C METOJAaMH HCCJICIOBaHUSI 3aKOHOB pABHOBECHS M JIBWXKCHHS JKUJIKOCTEH W Ta-
30B,(hopMHpOBaATH Yy CTYACHTOB WHXCHEPHBIN MOAXO0/ K PEIICHUIO IPUKIIATHBIX 33729 TPEOYIOIIHNX
NPUMEHEHHUS THUPOCTATHYECKUX W TUAPO-Ta30JMHAMUYECKHAX 33aKOHOB a TaKKe O0ECIeUYCHUIO
HAJCKHOCTH ,0€30macHOCTH U A(P(HEKTUBHOCTH PpabOThl OOBEKTOB IMOJAYU JKUIKOCTEH U ra3oB
NPU UX TEXHUYECKOM IKCIUTyaTaIlH.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL U IPAKTUKHU, HA OCBOEHUU KOTOPBIX 0a3UpyeTcs JaHHAs AUCLUIUIMHA: —
«BpIciias maremaTukay, «®usnkay, «MexaHuka», « IKOJIOTUN».
JIMCIUIUIMHBL U IPAKTUKY, JUIsI KOTOPBIX OCBOCHUE JAHHOM AUCLUUILIMHBI HEOOXOAMMO KaK Ipe -
niecTBymouiee: be3onacHoCTh KU3HEAEATEIbHOCTH Y, «OCHOBBI TEXHOJIOIMU MAIIUHOCTPOCHHUSY,
«IIpoexTupoBaHue THIPABINYECKUX MTPECCOBY, «OCHOBBI MHKEHEPHO-HUCCIIEI0BATENIBCKOM AesI-
TEJIBHOCTU» U T.I1..

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

®opmMupyeMble U KOHTPO- HNHaukaTopsl JOCTHKEHUS Iliianupyemsblie pe3yabTarhbl
JInpyeMble KOMIEeTEeHIINU KOMMeTeHIUI o0y4eHuUs
(Ko ¥ HAMMEHOBAHUE) (K01 ¥ HANMEHOBAHUE)

3HaTh: OCHOBHBIC 3aKOHOMEp-
(OIIK-4) CIOCOOHOCTH HOCTH pPAaBHOBECHOTO H TIO-
y4acTBOBaTh B Ppa3padOTKe JIBUYKHOTO COCTOSTHUSI JKHJIKO-
00001IEeHHBIX BapHAaHTOB CTeil U razoB, SBIAIOMIUXCS Oa-
pemieHus mpoosieM, CBsI3aH- 300 ISl CIIOCOOHOCTH K KOH-
HBIX C MAaIIUHOCTPOUTENb- CTPYKTUBHOMH J1€ATEIbHOCTH;
HBIMH TIPOHM3BOJICTBAMH, BHI- OCHOBHBIC 3aKOHBI H OCHOBHBIC
0ope ONTHMAaNIbHBIX BapUaH- ¢bu3uKO-MaTEMaTHUECKUE MO-
TOB TIPOTHO3HPYEMBIX IIO- NI TIepEeHOCa TEIUIOTBI |
CIIEICTBUI pEIIeHUs Ha OC- Macchl T TpodeCCHOHATBHON
HOBE MX aHAJIN3a JIESITCIILHOCTH.

YMeTh: paccuMTarth BIUSHUE
CWJIBI JIaBJIEHUS >KUJIKOCTEH u
ra3oB Ha pa3jM4YHbIE IOBEpX-
HOCTHU; MPOU3BECTH HU3MEPEHUS
THJIPABIMYECKUX TapaMeTpoB
P PaBHOBECHOM M TOJBHXK-
HOM COCTOSIHUSX;
HCITOJIb30BAaTh ¢buzuko-
MaTeMaTHYECKUW ammapar ais
pemeHus mpodseM TepMOIH-
HaMHMKH U TEIIOMaccooOMeHa,
BO3HHMKAIOIINUX B X07€ mpodec-
CHOHAJILHOW €S TENIbHOCTH;




MOHUMATh CYIIHOCTb THpoIlec-
COB, MPOUCXOAAIINX MPU JIBU-
KEHHUH XKUJIKOCTH U ra3a B pas-
JUYHBIX UHXKEHEPHBIX YCTPOil-
CTBax.

COCTaBHUTh ypaBHEHHUE OanaHca
HHEPreTUUECKUX U TEOMETpH-
YECKUX MMapaMeTpPOB B YCIOBU-
X PpABHOBECHS W JBUKCHHS
JKUJIKOCTEH U ra3oB;
paccuuTaTh TOTEPH JaBJICHUS
IIpU 110Ja4€ KUIAKOCTEH B JIIO-
00l TUAPABIMYECKON CHCTEME;
MPOU3BECTU  TUJIPABINYECCKUI
pacuer TpyOOIpPOBOAOB TMoOjIa-
YU KUJKOCTEM.

NPUMEHSTh  MaTeMaTHYeCKue
METO/ABl TIPU PEIIEHUU TIPO-
(dbeccroHaNbHBIX 3a/1a4.
MOJIb30BAThCS CIIPABOYHOM JTH-
TepaTypol IO HaIpPaBICHUIO
cBoeil mpodeccuoHanbHOM Je-
SATEIBHOCTH.

Buaaners: Meromamu pacuera
THJPOJMHAMHYECKHX U Ta30-
JUHAMAYECKHUX TPOLECCOB TMPHU
KOHCTPYUPOBaHUU M  COBEp-
[ICHCTBOBAHUHU PAa0OTHI 0OBEK-
TOB TpOQecCHOHATbHON aes-
TEJIBHOCTH.

OCHOBaMH 3KCIIEPUMEHTAIBHO-
r0 HWCCIEIOBAaHUS THIPOIMHA-
MHUYECKUX U Ta30JMHaMHu4e-
CKHUX TIPOIECCOB;

crnoco0amu, NpoleaypaMH U
nporeccaMi  MOJICIMPOBAHUS
THIPO- Ta30JMHAMUYECKUX SIB-
JICHUI;

METOAaMH  MaTeMaTUYEeCKOTO
aHaJgM3a M MaTeMaTHYeCKOro
(KOMIIBIOTEPHOTO0)  MOJIEIHUPO-
BaHUs, TEOPETUUYECKOTO U JKC-
MEPUMEHTATIFHOTO HCCIIeI0BA-
HUS B TEPMOJMHAMUKE U TeIl-
JoMaccoooMeHe

HaBBIKAMU OMpEJIENICHUs BEJIH-
YMH, XapaKTePU3YIOIIUX TeTl-
nJopu3nYecKre CBOICTBa Tep-
MOJAMHAMHUYECKOTO  pabodero
Tena




TemaTuveckoe cogep:kaHue TUCHUIINHBI (Y41e0HOr0 Kypca)

Paznen,
MOAYJIb

IHoapa3znen, rema

Moayas 1 «OcHOBBI I'MIpaBJIM-
KH»

1.1 TlousiTue o peaipHO# U uAeanbHOU kuAKOCTH. OCHOBHBIC (PU3NUECKUE CBONCTBA JKHI-
KOCTeH U ra30B. ['a30BbIC 3aKOHBIL.

1.2 Cuunbl, IeficTBYIOIIKE B )KUIKOCTH. I 'HapocTaTHUecKoe JaBIeHHUE U ero CBOMCTBA.

1.3 OcHOBHBIE NOHATUS KUHEMATHKU XXHJKOCTH: PacXoJ], MCHOBEHHAs U CPEIHAS CKO-
POCTB, JIMHUS TOKa, TpyOa ToKa. YpaBHEeHHE Hepa3phIBHOCTH. OCOOEHHOCTH TypOyIeHTHO-
r'0 Y JIJAMMHApHOTO T€4eHHUs )KUIKOCTH. Yucno PeliHonbaca.

1.4 ®Ousznyeckre XapakTepUCTHKH THAPABINUECKUX CONPOTHBICHUH. Pacuer TpybompoBo-
JIOB.

Moayab 2 «OcCHOBBI TEpMOAHU-
HAMHKID»

2. 3aKOHBI TEXHUYECKOM TepMOoanHaMuKi. OCHOBHBIE MTOJIOKEHUSI TEPMOIMHAMHKH. OTIpe-
JIeTIEHHs] BEJIMYMH, XapaKTePH3YIOIHX TEIUIO()U3NIECKHE CBOWCTBA TEPMOIUHAMUYECKOTO
pabouero Tena

OO0wmas TpyI10eMKOCTh AMCUHUILIHHBI (Y4eOHOro Kypca) - 2 3E.




4. CTpyKTypa H coiep:KaHue QM CUUIIIMHbI

Paspeu, Iloapa3zaen, Tema Buasl yueoHoii pa6oTsl Heo6xoqumbie DopMbI Pexomenny-
MOayJIb KonTakTHas paﬁoTa CamocTosiTeJIbHAsE paﬁoTa MaTepHaJIbHO- TEKyuero eMasi JIuTe-
(B yacax) TeXHHYECKHe KOHTPOJIs parypa (Ne)
BCero @opMbl IPOBEICHUS JIEKIU, (hopmbl opranuzanuun pecypcbl (HaumeHo-
5 5 E. % ﬂa60paT(3prlx, NPaKTHYeCKHX CaMOCTOSITEJIbHOM BaHHe ole-
z g ° g 3aHATHIH, MeTOIbI 00yYeHMUs], % padoTsl HOYHOTO
E 2 g Ex peanusyouue NpUMeHsieMy o g cpencTsa)
é § E : % 00pa3oBaTe/IbHYI0 TEXHOJIOTHIO z
Moayas 1 «Oc- | 1.1 Ilomatme o pe- 1 Jlexius ¢ sneMeHTaMu 00Cyx- 12 W3yyenne maTepuana MyabpTUMe TUIHHBINA Jlaboparop- | Nel-4 ocH.
HOBbl  T'MAPaB- | AIbHOW M HJEAIbHOMI JIEHUA. 110 JIEKIUSAM, PEKOMEH- MIPOEKTOP, HOYTOYK HBIC PaBOTEL, Nel-7 mor.
JIHKI xuakoctd.  OCHOB- JIOBAHHOM JIATEPATYpE U sader
HbIC ¢bm3ugeckue METOAUYECKUM yKa3a-
CBOWCTBA XKHJKOCTEH HUSIM
u rasoB. [a3oBble
3aKOHBL.
1.2 Cumbl, ne#cTBy- 1 Jlexius ¢ sneMeHTaMu 00CyxX- 12 W3yyenne maTepuana MynbTuMe IUHHBIH Jlaboparop- | Nel-4 ocH.
IOIe B JKUIKOCTH. JIEHUS. 10 JIEKIUSAM, pEKOMEH- MIPOEKTOP, HOYTOYK HBIC PaBOTEL, Nol-7 mor.
TuapocTraTnyeckoe JIOBAaHHOM JIATEPATYPE saqer
JaBleHUEe U  €ro METOANYECKUM yKa3a-
CBOHCTBA. HUSIM
1.3 OcHOBHbIE HOHS- 1 JlaGoparopHoe 3aHsATHE 12 W3yuyenne maTepuaia CreUaT3UpOBaHHAs Jlaboparop- | Nel-4 ocH.
THS KUHEMaTUKA 110 JICKIUSM, PEKOMEH- naboparopust HBIE PAOOTEL, | N1 .7 JIOTL.
KUJIKOCTH:  Pacxof, JIOBAaHHOM JIATEPATYPE U saqer
MTHOBEHHAsI M Cpel- METOJMIECKUM yKa3a-
HSISI CKOPOCTH, JIMHHS HUSIM
TOKa, Tpybda TOKa.
VYpaBHeHue  Hepas-
poiBHOCTH.  Oco0eH-
HOCTH TYpOYJIEHTHO-
r0 ¥ JIaMHHapHOTIO
TEUCHUSI KUJKOCTH.
Yucio Pelinonbaca.
1.4 Ddusnyeckue 1 JIaGoparopHoe 3aHATHE 12 W3zyyenne maTepuana CIelMaIu3UpOBaHHAS Jlaboparop- | Nel-4 ocH.
XapaKTEPUCTUKHU IO JIEKLIUAM, PEKOMEH- nabopatopus HbIC PaGOTHI, Nel-7 nom.
THAPABIMYECKUX JIOBaHHOM JIUTEPATypE U sader
COHpOTHBJ’[eHMi’I. METOJANYECKUM YyKa3a-
Pacuer TpybGompoBo- HUSIM
JIOB.
Moayab 2 «Oc- | 3aKOHBI TEXHHYECKOH 2 JlabopatopHoe 3aHsATHE 14 N3yuenune marepuana CrenuaIu3upoBaHHAas Jlaboparop- | Nol-4 ocH.
HOBBI TEPMOAM- | TEPMOJUHAMUKH. 110 JIEKIUSAM, PEKOMEH- naboparopust HBIC PABOTEL, Nel-7 mor.




HAMHU KW OCHOBHBIE TIOJIOKe- JIOBaHHOH JIUTEpaType U 3a4er
HUSI TEPMOJIUHAMUKH. METOAUYECKUM yKa3a-
OlpeNeNeHns]  Belu- HUSM

YUH, XapaKTepU3yIo-
NHMX  Teriopu3nye-
CKHE CBOWCTBa Tep-
MOJITTHAMHYECKOTO
pabouero Tena

HUroro: 2 4 62

Cxema pacuera HTOroBoro o0aJa:

OO0mue Texkynue 6a/UIbl BHICTABJIEHHbIE MPENOAaBaTeieM CTyIeHTY + pe3yJbTaT HTON0BOI0 TeCTA U BCe JeJIUTCH Ha 2.
3ayeT CTABUTCA MO CXeMe pacyeTa HTOroBOro 6aJjia: ecju o0mmii uTor cocrapJsieT 40 0a/10B U 0oJ1ee CTABUTCH 3a4eT.




5. Ob6pa3oBaTesIbHbIE TEXHOJIOTHH

B mporecce n3yueHHs MUCHUILTMHBI UCHOJIB3YETCSl JUCTAHIIMOHHAS TEXHOJOTHUS U3yde-
HHS Kypca IOCPEICTBOM 3JICKTPOHHBIX Y4EOHO-METOJMYECKUX MAaTepHaoB, Pa3MEIICHHBIX B
oOyuaromieii cpezie ¢ UCTIOIb30BaHNEM KOMIIBIOTEPA, MTOJKIIOYEHHOT0 K ceTH MHTepHeT.

Teoperuyeckasi IOArOTOBKA CTYACHTOB ONHMPACTCS HA CAMOCTOSITEIIbHOE H3YUCHUE DIICK-
TPOHHOTO y4yeOHHMKA M PEKOMEHIOBAHHOW y4eOHOM JINTepaTyphl, KOTOPHIE MTO3BOJISIOT MOIYYUTh
CHCTEMaTU3UPOBAHHBIC 3HAHWS, aKICHTUPYIOT BHUMaHHE Ha HaHOOJIee CIOKHBIX U KIIIOYEBBIX
TeMax.
Jlnst yrmyOneHuss W 3aKpeIUICHUs] TOJIyYeHHBIX 3HAHUH INPEIyCMOTPEHbI 3aHsATHA B (opme
BeOuHapa. Bebunap — ¢opma mpoBeaeHus 3aHsTHs uepe3 MHTepHer. BoBpems BeOmHapa
IpernogaBaTeb U CTYICHTHI HaXOJTCS KXl Y CBOCTO KOMIIBIOTEpA, CBSI3b MEKAY HUMHU
HOJJICPKUBACTCS TTOCPEICTBOM 00pa30BaTEeNIbHON Cpe/ibl yHUBEpcHTETa. [Ipu TIpoBeAeHUM
BeOMHApa MpPENoAaBaTelib C HCIOJb30BAHUEM CJIAHIOB U aKTyalbHOrO KOMMEHTHPOBAHUS,
pacKkpbIBaeT HanboIee CIOKHBIE BOIPOCH! y4eOHOro Kypca. B xozme BeOMHapa cTyaeHTH MOTYT
3a/1aBaTh BOIPOCHI U MMOJyYaTh Ha HUX OTBETHI B PEXKUME PEabHOTO BPEMCHH.

6. MeToguyeckue yKa3aHusi 0 OCBOECHHIO THCIHIIJIHHbI
JlabopaTopHbie pa6oThl MO TUCHUIUINHE «MeXaHMKA KMIKOCTH U Tra3a» /DIeKTPOHHBIN
pecypc/:yuebno-meroz. nocodue /C. I. CaitpunaunoB.-Tomapsattu.-TI'Y,IeHTp HHKEHEPHOTO
obopymosanus ,2020.-50c.

YeOHO-MeTOAMYECKOE MOCcOOHe (METOMUYECKHE PEKOMEHIAIMN) K U3YYeHUI0  TUCIUILIH-
HbI «MexXaHHKa JKUAKOCTH U razay /JJIeKTpOHHBINA pecypc/:yuebHo-meto. mocoodue /C. 1. C.
. Catipunmunos. -TonesatTu.-TI'Y, ieHTp MHXeHEepHOTO 000pyHoBanus ,2020.-27c.

7. OneHo4YHbIE CpeacTBa

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIETEH MU HanmeHnoBanue

Cemect
p (WM ee 4acTm) OLICHOYHOI'0 CPEACTBA

5 OIIK-4 (Pazmen 1) CobecenoBaHue 10 TEOPETUYECKOMY
Marepuainy. BelllonHeHne, NoAroToBKa
OTYeTa U 3alluTa 1abopaTOPHBIX padboT

Tecmosvie 3a0anus No..1-83

5 OIIK-4 ( paznen 2) CobecenoBaHue 10 TEOPETUIECKOMY Ma-
Tepuay.
Tecmosvie 3a0anus Nel-93..

5 OIIK-4 (pa3zgen 3) CobecennoBaHue 10 TEOPETUIECKOMY Ma-
Tepuany. BeImonHeHue, moAroToBKa oT-
YeTa U 3aluTa Ja0opaTopHbIX padoT.
Tecmoegvie 3a0anus Ne..1-90

5 OIIK-4 (pa3nen 4) CobecenoBaHue IO TEOPETHIECKOMY Ma-
Tepuany. BeimonHeHue, MoAr0TOBKA OT-
9eTa W 3aluTa JJabopaTopHBIX padoT.
Tecmosvie 3a0anus No.1-96.




Cemectp Koa koHTpoJIMpyemMoii KOMIIETEeHIIUH HaumeHoBanue
(WJIM ee 4acTn) OLIECHOYHOI'0 CPeACTBA

5 OIIK-4 ( panen 5) CobecenoBaHue IO TEOPETHIECKOMY Ma-
TepHamy
Tecmosvie 3a0anusn No.1-70.

S) OIIK-4 ( pa3znen 6) CobecenoBanue 1o TEOPETUIECKOMY Ma-
Tepuany. BeInoiHeHue, MoAroToBKa OT-
4eTa U 3almTa 1abopaTopHbIX padoT.
Tecmosvie 3a0anusn No..1-84

7.2. TunoBble 32 JaHUA UJIH UHbIE MATePHAJIbI, HEO0X0AMMBIE /ISl TEKYIero KOHTPOJIA

7.2.1 OTueThl 110 BHIIOJHEHHBIM JIA00PATOPHLIM PadoTaM
(HauUMeHOBaHUE OYEHOUHO20 CPedCmBa)

CoaeprxkaHue 0T4eTa 110 BbINOJIHEHHBIM JIA00PATOPHBIM padoTam

JlabopaTopnas padora Nel «OnbiTHas neMoHcTpauusi ypaBHeHus bepnymiu. M3mepe-
HUE MapaMeTpoB BXOAIIMX B ypaBHeHHe []. bepuymmn»

dopma oTueTa o JadbopaTopHoii padore Nel

OT4er JOMKEH CONlepKaTh:

1.ens u 3amauu paboTHI;

2.0nucanue 1adopaTOpHOM YCTaHOBKH;

3. ®opwmel 3anucu ypaBHeHus Jl.bepaymin u pacmmdpoBka ux mapamerpos. Teo-
pernyeckre GopMyIibl OnpeeNeHs THAPOIMHAMUYECKHX TapaMeTPOB JIBHKYIIEHCS MO-
TOKA KUJKOCTH B TPYOOTIPOBOJIE;

4.Pe3ynbTaThl U3MEpEHH U pacuyeToB B TaOIMUHON (opMe;

5. IlocTpoeHne 3aBUCHMOCTH T€OMETPUIECKOTO, MHE30METPUUYECKOTO U CKOPOCT-
HOT'O HallOpOB OT M3MEHEHHWH pPAaCUETHBIX CEYEHUH B SKCHEPUMEHTaIbHOU TpyOke Ben-
Typu B TpaduuecKoM BU/E;

6.001111€e BBIBOIBI

JlaGopatopuas padora Ne2 «OnpezeneHue nNoTepu Hamopa B NpsAMoOl TpyOe IOCTOsH-
HOT'O CEYEHUSI»
®opma oTyera 1o JiabopaTopHoii padore Ne2
OTYeT NOKEH CONEPKATh:
1.Lenp u 3amaun paboThI;
2.0nucanue n1abopaTOpHOI YCTaHOBKH;
3. O00oCcHOBaHMSI TEOPETUYECKUX M AMIMPUUECKUX (OPMYIT MO ONMPEAETICHUIO TMOo-
Teph Hamopa ¥ KOdPGUIIMEHTa THAPABINYECKOTO TPEHHUS MO JUIMHE CTaJIBHBIX TPyOO-
IIPOBOJIOB ;
4.Pe3ynbpTaThl U3MEPEHU U pacueToB B TaOIMYHOU (popMme;
5. IlocTtpoeHne 3aBHCHMOCTH MOTEPh Hamopa OT CpeAHel CKOpOoCcTU B rpaduue-
CKOM BH/JIE;
6. [Toctpoenue 3aBucUMOCTH KO3 UIMEHTA TUIPABIUYECKOTO TPEHUS JKC-
MIepUMEHTAILHOM TpyOBI OT uncia PeliHonbaca B rpaduueckoM BHJIE,
6.0011111€ BBIBOIBI.



JlaGopatopnas padora Ne3 «Omnpenenenue kod(ppuuHeHTa TeNJONPOBOIHOCTH Me-
TAJJIOB)
®opma oT4yera 1o JadoparopHoii padore Ne3

2. CxeMa J1ab0paTOpHON yCTaHOBKH

YcTaHoBKa Al SKCIEPUMEHTAIBHOTO ONpeAeieHus KOd(pPUIMEeHTa TeIIONPOBOTHOCTH
(puc.6.1) cocrout u3 meanoro crepxus 1 mmnoi 300 mm u tuamerpom d = 15 .

CrepKeHb HarpeBaeTcsi ¢ OAHOTO KOHIIA AJIEKTPOHArpeBaTesieM 2 M OXJIaXKIAeTCs C ApY-
rO CTOPOHBI IOTOKOM BOJBI, YTO OOECHEUYMBACT MPOXOXKICHHE TEIUIOBOTO IOTOKA BIOJIb
crepkHs. Pacxoj oxmaxk/1aro1eil BoJIbl peryaupyercsi BEHTHIIEM 3.

H3mepenue Temriepatyp B Pa3IMYHbIX TOYKaX CTEPXKHS IO XOAY TEILIOBOTO MOTOKA OCY-
HIECTBIIACTCS TMATHIO 3aYCKAaHEHHBIMU B HETO XPOMEJb-KOIEIEBBIMUA TEpMOIapamMu 4, OTCTos-
KUME ApYT OT apyra Ha paccrosaue | = 50 mm. Takum 0O6pa3oM, TepMoIapbl YCIOBHO pasjie-
JSIFOT CTEPXKEHb 10 JUIMHE Ha 4 pabovymX y4acTKa, KaxIblid JMuHON 50 M.

BOJIA
2 1 11
/ / / 1
/ i
9 A —H\J __._.f._._._._._._._._._._._._._.&(_E ..... -1
Y * * J
o - -
So= 4
~220v l
7 ®
10 5 6

Puc. 6.1. Cxema ycTaHOBKHU

[Tepexirouatens TepMorap 5 MO3BOJISIET MOOYEPETHO MOAKIIOYATh K MUJUIUBOJIBTMETPY
6 Bce IATh TEpMOIIAp.

Hanpspkenne Ha ycTaHOBKY MOJAETCsl C MOMOIIBIO BbIKItoUaTens 7. J{is onpeneneHus
MOIIHOCTH, UAYIIEH Ha CO3AaHHUE TEIUIOBOTO MOTOKA, 3aMEPSAETCS HANPSYKEHUE BOJBTMETPOM 8 U
CHJIa TOKAa — aMIIepMEeTpoM 9, peryaupoBKa KOTOPBIX OCYIIECTBISETCS aBTOTPaHC(HOPMATOPOM
10.

Jlns cHUKeHHWsl TOTeph TeIjia B OKPY)KAIOIIYI0 Cpeay U MPEelNOoTBPAIlEHUsS HWCKaKEHUs
IOJII TEMIIEpATyp B CTEP)KHE 3a CUET €CTECTBEHHOW KOHBEKIMM M W3IYYEHMsI MCCIIELyEMBbIi
CTepKeHb MOMENIEH B 3alUTHYIO TPyOy-KokyX 11 ¥ OTAenéH OT Hee BO3IYIIHBIM MIPOMEKYT-
KOM.

3. Ilopsitok BBIMOJHEHUS! pabOThHI
1. ITo pe3ynbraTam MOATOTOBKHU K JIAOOpAaTOpHON paboTe MpUBECTH B OTUETE OTBETH HA KOH-

TPOJIbHBIE BOIPOCHI.
2. O3HaKOMHTBCS Ha CTEHJIE C YCTPOICTBOM M paboToil 1ab0opaTopHO yCTaHOBKH.
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3. OTKpBITHEM BEHTWISA 3 YCTAaHOBUTH HEOOJBIIION pacXo] OXJIaXTArOIIeH BOIBI.

4. BxIounTh B CETh HarpeBareib 2 M YCTaHOBUTH aBTOTpaHchopmaTopoMm 10 cuimy Toka 1mo
YKa3aHHUIO Ipenojasaress. 3anucarbh B Ta0NMIy OTYETa 3HAYEHUs] HAPsDKEHUs: V. U CHJIbI TOKa
l.

5. UHepe3 5 MMHYT C MOMEHTA BKJIFOYECHHS HArpeBaress IMPOBEpUTH AcicTBUEe TepMonap. [
3TOr0 MOCIEA0BATEIbHO Uepe3 MepeKIodaTesb 5 Ui KXo TepMOIaphl ONpeAeIuTh M0 MUJI-
auBoJIbTMETPY 6 TepM0D/IC B mB U 3anucarh B TaOuIMIly OTYETA!

TepmodJIC B MmB
No B yKa3. MOMEHT BPEMCHH (MuH) CranuoHapHbIi pexXuM
TepMOIIapsl 0 Tepmo- Temmeparypa, °C
nepekmouare- | 5 25 | 30 | 35 OIC B TOU- Cpenuss
JH0 MmB Ke Ha y4acTKe
t; L
1 t,=
2 t,=
3 t,=
4 t,=
5 t,=
Hampsokenne, V, B
Cunatoka, |, A4

6. YOenuBLINCh, YTO BCE T€PMOIIapbl pabOTaIOT, MPUCTYNHUTh K JAIbHEUIINM 3aMepaM, CITy-
et 20 muH.

7. lanee yepe3 Kaxable 5 MUHYT ITOCJIEI0BATENIBHO U1 KQXKI0M TEPMOIAphl ONPEAENIATh 110
MWIIMBOJIBTMETPY U 3aNUChIBaTh B Tabauy otuéra TepmMoI/IC 10 HOCTHKEHHS CTallMOHApHO-
ro pekrMa (IIOCTOSIHCTBO NTOKa3aHUM KaX 10l TepMOIaphl).

8. Ilocne okOHYaHMs 3aMEPOB  YCTAHOBKY OTKJIIOUUTH OT 3JIEKTPOCETH.

4. O6paboTKa OMBITHBIX JaHHBIX

1. ITo monmyuyenHsIM 3Ha4eHUsIM TepMoI/IC TepMonap 1l CTAMOHAPHOTO PEKUMA, UCIIOJIb-
3ys TapUPOBOYHBIN rpauK A XpOMEIb-KONEIEBOM TepMonapbl, MOMENIEHHBIM Ha Jaboparop-
HOM CTEHJE, ONPEIEIAIOTCS TEMIIEpaTypbl KOHTPOJIBHBIX TOUYEK CTEPKHS U 3alMCBIBAIOTCSA B
TabyuIy oT4éTA.

2. BelunciseTcss MOLIHOCTh TEIUIOBOTO MOTOKA:

Q=W=1IxV, Bm (6.3)
3. OHpCHCHHCTCH IJIomaab ImoncpeyYHoOro CCUCHUA CTCPIKHA:
M,
= 6.4
4 (6.4)

4.J1ns1 KaXKIOTO y4acTKa CTeP KHS PACCUMTHIBAIOTCS U 3aIMCHIBAIOTCS B TAOMUIy OTUéTa!
4.1. Cpennsis TeMiiepaTypa:

11



t +t

o = 'T'*l , °C (6.5)
4.2. I'paqueHT TeMIieparypsl:
gradt, = t”ll_t' °C/m (6.6)
4.3. KoaddurueHT TErionpoBoIHOCTH:
[ = - F-g(l’gad.tj1 Bm / (m epao) (6.7)

5. Crpourcs rpaduk 3aBUCUMOCTH KOA((HUIIMEHTA TETUIOMPOBOIHOCTH MEIH OT TEeMIIepaTy-
pel no BenmunHam A; wu t_ .

6. Mcnonp3ys TabaMYHOE 3HAYCHHE KO3 (UIIMEHTa TEIIONPOBOIHOCTH MEIU IIPH TeMIepa-
type 100 °C  ( Ai, = ~380 Bm / (m 2pad) ), onpenensercs MOrpelHOCTh SKCIEPUMEHTA MPH
TOM K€ TeMIepaType:

S0 = @ x100, % (6.8)
00
7. Ilo pesynbraTam paboThl 0OPMIIIETCS OTUET.

5. Coneprxkanue oTyéTa

B oruére npusBondrcs:
1. Llens paboTHI.
2. CxeMa yCTaHOBKH U €€ COCTaBHbIE YacCTH.
3. OTBeTHI Ha IPUBEIEHHBIE HUXKE KOHTPOJIbHBIE BOIIPOCHI.
4. Ilomy4yeHHbIe pe3yabTAThl PAOOTHI C HEOOXOIUMBIMHU pacUETaMHU.
5. I'pacuk 3aBucumMoctu k03 huiueHTa TenaonpoBOIHOCTH MEU OT TEMIIEpaTyphbl.

Kpurepun onenkn:
[Tponenypa 3amuThl JJAOOPaTOPHBIX paboT Mo OayaM u3noxeHa B 1. 7.3.2, paszaen Kpurepuu u

HOPMBI OIICHKH :
- OLICHKA «3a4YTCHO» BBICTABJISICTCA CTYACHTY 11O KPUTCPUAM H HOPpMaM OLICHKU. (H. 732)

- OLICHKA «HE 3aYTCHO» BBICTABIICTCS CTYICHTY IO KPUTEPUSIM W HOpMaM oueHkH. (. 7.3.2) .

Tembl NMCbMEHHBIX Pa00T
(I[aHHHﬁ pas/es He MPENYCMOTPEH 10 Kypcy)
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7.3. OueHouYHbIe CPeACTBA JJIS MPOMEKYTOYHON ATTECTAIMM MO UTOraM OCBOEHMS

AUCHUILINHBI

7.3.1. Bonpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 5)

Ne ni/n

Bonpocsbl

1.

OmnpeneneHne MEXaHUKH XUAKOCTeH u razoB. Kiaccudukanus ®unkocten 1 ra3on

OcHoBHBIE (U3NYECKUE CBOWCTBA KHUIKOCTEH M ra30B. | 'a30BbIC 3aKOHBI

Cuiibl, TEWCTBYIOIIME B )KUAKOCTH

['napocTaTH4ecKoe JaBJIEHUE U €r0 CBOMCTBO

JlnddepennnanbHoe ypaBHEHHE TOKOSIICHCS )KUIKOCTH

OcHOBHOE YPpaBHCHHUEC TUAPOCTATUKHU B IMOJIC 3EMHOI'O TATOTCHU

[loBepxHOCTH paBHOro naBieHus. 3akoH [lackans

BI/I[[I)I JaBJICHHA. Cuia JaBJICHUSA KUJAKOCTH Ha IINIOCKUEC U KpHBOJIHHGﬁHI:IG IMOBEPXHO-
CTHU

©f @ [N~ [w]r

OTHOCUTENBHBIN MMOKOW KUIAKOCTH. 3aKOH ApXuMeaa

[EEN
o

. [PaBHOBecue razoB. OCHOBHBIC YPpaBHCHU

[EEN
[EEN

. |OcHOBHEBIC TOHATHS KHHEMATHKH KHNIKOCTH

[EEN
N

. [OcHOBHEBIE PIEMEHTEI IIOTOKA I[BH)Kym@fICSI KHUIKOCTH

[HEN
w

. |BuabI ABHKEHUS )KUIKOCTH

[EEN
IS

. ypaBHeHI/IC HCPA3PbIBHOCTH ITIOTOKA

[EEN
a1

. JlnddepennmansHoe ypaBHEHNE IBHKCHHS HEBSI3KOM KUAKOCTH

[HEN
(o2}

. |O611ee ypaBHEHHE SHEPTUU B UHTETPANIbHOI opme

[EEN
\‘

. [OcHOBHOE ypaBHeHHUe OajlaHCa I'MJIPABINYECKUX napaMeTpoB (ypaBHeHue J1.bepHynim)

[EEN
oo

. [l eoMeTpuyeckas 1 sHepreTudecKas UHTepnperanus ypasHenus /[.bepryim

[EEN
©

DopMbl mpencraBieHus ypaBHeHus [[.bepHyinu g NOTOKAa pealbHOU KUIAKOCTH.
YpaBHeHne bepHyum 15 3JIEMEHTapHON CTPYMKH HEBSA3KOM COKMMAEMOM KUJKOCTH

20.

PexxuMbl TeUeHUs! )KUJIKOCTH, OCOOEHHOCTH CYIIECTBYIOUINX PEXHUMOB, Kputepuu Peii-
HOJIb/ICA

21.

Buabl ruapaBiInyecKuX CONPOTUBICHUN. PU3HUECKHE XapaKTEPUCTHKU THUIAPABIMYE-
CKHMX COIPOTUBIICHUN

22.

ComnpoTHUBIICHHE TIO JUTMHE MPU JBWKEHUU B IHJIMHIPUYECKON TpyOe MpH CYIIECTBYIO-
X PEKUMAX

23.

Dopmyna Jlapcu-BeiicOaxa, ee puznueckuil CMbICT

24.

TeueHue >KUIKOCTH B THAPABIMYECKM TJIAJKUX U IIEPOXOBATBIX TpyOax. JIBukeHue
PKHJIKOCTH B TpyOax HEKPYTJIoro CeueHHsI

25.

MecTHble THAPABINYECKUE COMPOTHBICHUS. DOpPMYyNbl OINMpeneseHus] MOTepU Hamopa
[IpU MPOXOXKIEHUM JKUAKOCTH Yepe3 MECTHBbIE IMperpajsl B TPyOONpoBoJaxX. DKBUBA-
eHTHAas! UIMHA

26.

3aBHCHMOCTD KOS(l)(I)I/II_[I/ICHTa MCCTHOI'O COITIPOTHUBJICHUSA OT YMUCJIAd PeitHonpaca

217.

Knaccudukanus Tpy6onpoBoioB. ['npaBindeckuii pacyeT KOpOTKOTro TpyoOIpoBoia

28.

[ 'mapaBIryuecKuii pacyeT IITUHHBIX TPYyOOTIPOBOIOB

29.

['unpaBnrueckuil ynap, @PU3ndeckuii CMbICT U pacdeTHbIe (hOpMYJIbI

30.

lcTedeHne )KMIKOCTH U3 OTBCPCTHUSA B TOHKOH cTeHKU. OCHOBHEIC PACUCTHELIC (bOpMy.TILI

31.

3aBucuMoCcTh K0 (UIIMEHTOB HCTEYeHUs OT uncna PeliHonbaca

32.

lcTredyeHnue u3 HacCcaaKoB, BBl HACAJJKOB. OcHOBHBIC PAaCUCTHBIC (I)OpMy.]'IBI
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Ne n/n

Bonpocsl

33.

lcTeueHue IpUu NCPCMCHHOM HAITOPC U MO YPOBCHBb JXKUIAKOCTH

34.

OO61Ke MPUHIKIIBI TOA00MST HU3UIECKUX SBICHUI

35.

Y cioBust 10100MS THAPOTMHAMUYCCKUX SBJICHUN

36.

(OCHOBHBIE KPUTEPUU THAPOAMHAMUUYECKOTO 000U

37.

MaciitaObl MOACIIMPOBAHUSA

38.

TermiorexHuka U ee pojib B HAPOJHOM X03siCTBe. TexHudyeckas TepMOAMHAMUKA M UX
rI0ccapHuil.

39.

OCHOBHbBIE TEPMOJUHAMHUYECKHE MapaMeTpbl COCTOSHUS pabodero Tena. TepMmuyeckoe
ypaBHEHHE COCTOSIHUSI.

40.

Tepmonunamuyeckuit mpouecc. OOpatumble U HeoOpaTHUMbIE MPOLECCHl. TepMOoauHa-
MUYecKasi CUCTEMa.

41.

Terora n pabora kak GOpMBI MepeIavu SHEPTUH. AHATUTHICCKOE BBIpAKEHUE U Tpa-
(brueckoe n300pakeHHE.

42.

AHQIMTUYECKHUE BbIpakKeHHUs | Havasia TepMOJIMHAMUKM.

43.

Bropoe Havaj0 TepMOJIMHAMUKH, BTOPOH 3aKOH TepMOJMHAMUKHU. L{UKIIbI psimble 1 00-
[paTHBIE.

44,

M neanbHbIe ras3sl, MX CBOMCTBA U YPAaBHEHHUE COCTOSIHUS.

45.

BHYTpEHHSISI SHEPrusi, SHTAIBIUS M SHTPONHS HACATBHOTO ra3a, UX BBIYHCICHHUE, UX
(bu3nIecKuil CMBICI

46.

TernnoeMKoCTh HeaabHOro raza. Ee BUasl 1 B3aUMOCBS3b TEIJIOEMKOCTEH.

47.

ccnenoBanue I/1306apHOFO Impouecca.

48.

lccienoBanie M30XOPHOTO Tpolecca.

49.

ccnenoBanue HN30TCPMHUYCCKOI'O ITpoHeccca.

50.

ccnenoBanue aarabaTHOTO Mporiecca.

51.

3aBHCHMOCTBH MEXKIy apaMeTpaMHy ra3a B MOJUTPOITHOM Iporecce. Pabora BHyTpeHHEH
PHEPrUU U TEIJIOTa MOJIUTPOITHOIO IpoLecca

52.

[TonutponHsie mponecchl. Mx rpaduueckoe nzodpaxenue B I-d; u T-S nuarpammax.

53.

COOTHOLIEHNE TAPaMETPOB B MOJIMTPOIHBIX IPOLIECCaX.

54.

PaGora Teria B IMMOJIMTPOITHBIX MMPOHCCCaAX.

55.

Cmecu uneanbHbIX ra3oB. CriocoObl 3aaHusi cMecu. MoJekyssipHas Macca U ra3oBas
[TOCTOSIHHASI CMECH.

56.

OcHOBHBIC YpaBHCHUS Ia30BOI'o IIOTOKA. Pacnonaraemas pa60Ta ra3a B ITOTOKC.

S7.

CKOpOCTI) HNCTCUCHUS U PACXO/[ rasa.

58.

J[poccenupoBanue raza

59.

PaboTa 1 MOIIHOCTH Ha MPUBOJA KoMIpeccopa. MHoOroctyneH4arsiii kommpeccop. Jle-
TaHEpbI

60.

(OCHOBHBIC 3aKOHBI NACAJIbHBIX I'a30B.

61.

PeanbHbIE Ta3bl U NTAphl, KX CBOMCTBA U YPABHEHUE COCTOSTHUS.

62.

Conna, IMPOLCCChI Hp606pa30BaHI/IH OHCPI'vU B HUX.

63.

JInddy3opsl, nporeccsl mpeodpa3zoBaHusl SHEPTUU B HUX.

64.

ccnenoBanue nponecca apoccenupoBanne. Db dext Jxoyns-Tomcona.

65.

HpHMBIe )41 O6paTHBIC OUKJIbI, UX HA3HAYCHUC.

66.

M neansubiil muka Kapno, ero KIIJ, reopema Kapuo

7.3.2. Kputepuu u HOPMbI OLlEeHKH
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Cemectp

®opma npose-
AeHUus
MPOMEKYTOYHOM
arTecTaumMu

Kpurepun u HOpMbI OLIEHKHU

3ader (TecTUupo-
BaHUE)

«3a4YTCHO»

10 6anoB 32 TOJIHOCTHIO BBI-
MOJIHEHHYIO (B TEUEHHUE 3aHSTHUs)
nabopaTopHylo paboTy, Mpu co-
OJIOJICHUN METOJUKU BBITIOJIHE-
HUS, TEXHUKH Oe30MacHOCTH,
HAIMYUU  TPAaMOTHBIX  OT4YeTa
(ohopMIIEHHOTO B COOTBETCTBHH C
TpeOOBaHUSIMHU, H3JI0)KCHHBIMH B
METOJIMYECKUX YyKa3aHUSX) U OT-
BETOB HA BOIPOCHI.

8 0ann0oB 32 paboTy npu cobro-
JICHUU TEX K€ yCIOBHH, HO OTYET
W/WIM OTBETHI HA BOIPOCHI CO-
JIep’KaT HE3HAYUTENIbHBIC OIIN0-
KHA/HEIOYETHI.

6 0asu10B 32 paboty npu cooIro-
JIEHUU TEX K€ yCIOBHil, HO OTYET
W/WIM OTBETHI HA BOIPOCHI CO-
Jepkar OIINOKH/HET0YETHI,
odopmIIeHHE OTYEeTa HE COOTBET-
CTBYyET TpeOOBaHUSM.

4 6amua 3a paboTy npu coOJIro-
JIEHUU TEX K€ yCIOBH, HO OTYET
COIEPKUT OIMOKHU/HE0UETHI,
oopMIIeHHE OTYeTa HE COOTBET-
CTByeT TpeOOBaHHSIM, OTBETHI Ha
BOIIPOCHI HEBEPHBIE.

2 6aJu1a 32 HECBOEBPEMEHHO BBI-
MOJIHEHHYI0 paboTy C HapyIIeHH-
SIMU METOJMKHU WM TEXHHUKHU Oe3-
OTACHOCTH, OTCYTCTBHE OTYETa
W/WJIM OTBETOB, WJIM OIIMOOYHBIE
OTBETEHI.

[IpomexyTounbie Oauibl Tperno-
JIaBaTeNIb BBICTABIIACT, UCXOMIS U3
CBOCBPEMEHHOCTH, TIOTHOTHI U
MPABWJILHOCTH BBITIOJTHCHUS pa-
OOTBI, OTYETA U OTBETOB

3ader cTaBUTCHA MO cXeMe pac-
YyeTa HTOrOBOM OLIEHKH:

O0mme Tekymme 0aJbl BbI-
CTaBJIEHHbIE TpernojaBaTeeM
CTYAEHTY + pe3yJbTaT HTOIO-
BOI'0 TeCTa M BCe JeJIUTCA Ha 2.;
Ecan 001mumii uTor cocrabiisier

15




®opma npose-
AeHUus
MPOMEKYTOYHOM
arTecTaumMu

Cemectp Kpurepun u HOpMbI OLIEHKHU

40 0ans10B U 00J1€€.

O0mme Tekymme 0aNJIbl BbI-
CTaBJIEHHbIE IpenojaBaTejleM
CTYJAeHTy + pe3yJbTaT MTOIO0-
BOI'0 TECTa M BCe JeJUTCH Ha 2
Ecan o0mmii MTOr cocraBJjisieT
MmeHee 40 6aJ1710B

«HE 3a4YTCHO»

Hrorossiii TecT 110 Kypey depes LIT- MakcumanbHOE KOJIHUe-
cTBO Gayos -100

[lepecnava 3auera mpenojaBaTeNio: - JOMYCKAIOTCS CTyEH-
ThI, He HaOpaBiue 40 6aJJIOB IO HAKOTTUTEIIBHOMY PEUTHHTY.
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8. YuedHo-MeToAMYecKOe H HH(OPMAIIMOHHOE o0ecTiedeHue JUCIHIITHHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpr, CoOCTaBUTEC/IN

3ar;iiaBue (3aroJjioBoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeToIMYecKoe nocooue,
NPaKTHKYM, AP.)

Tox m3panusa

KoandecTBO B
Hay4YHOU On0-
Jauoreke /
HaumenoBanue
9BC

Iuprugos A. ]

MexaHuKa )KUIKOCTH ¥ ra3a (THIPaBIHKa)

y4eOHUK :
[2nexTponHsbIit pecypc] :
— 2-¢ u3a., uctp. 1 nom.
— Mocksa : UTHOPA-M,
— 704 c. : un. — (Beicmiee
oOpazoBanue. baka-
naspuar). — ISBN 978-5-
16-013367-6

2018

OBC Znanium

Iuprugos A. 1.

MexaHuKa KUJKOCTH U Ta3a (THAPaBINKA)

YueOHuk: [Dnek-
TPOHHBIH pecypc]: — 2-¢
u3a., ucnp. U nom. —
Mocksa : UTHOPA-M, —
704 c. : . — (Beicuiee
obOpazoBanue. baka-
naspwuar). — ISBN 978-5-
16-013367-6

2018

OBC Znanium

Hlenmax A. A.

I'mnpasnuka u ruaponaesmMonpusol. OcHo-
BbI MEXAHUKHU KHUJIKOCTHU U rasa

VY4eOHUK: [DIeKTPOH-
HBIN pecypc]: — 6-e u3.,
ucnp. 1 nomn. — Mocksa :
NHOPA-M, —272 c. -
(Briciiee o6pazoBanue.
bakanaBpuar). — ISBN
978-5-16-011848-2

2017

3BC Znanium




Ne
n/n

ABTOPBI, COCTABHTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocodoue, yueoHo-
MeToau4YecKoe mocooue,
NPAKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAy4HOIi 0n0-
Juoreke /
HaumenoBanue

IbC

I'mprunos A. J]

MexaHuKa KUAKOCTH U ra3a (THAPABINKA)

y4eOHUK :
[DnexTpoHHbIi pecypc] :
— 2-e u3A., ucnp. U gom.
— Mocksa : UHOPA-M,
— 704 c. : un. — (Boiciiee
oOpa3zoBanue. baka-
naspuar). — ISBN 978-5-
16-013367-6

2018

SOBC Znanium

3amanees 3. X., B. H. Ilo-
coxuH, B.M

OCHOBBI TUAPABIUKHA U TCIINIOTCXHUKU

VY4eOHuK: [DIeKTpoH-
HbII pecypce]: U3n. 2-e,
ctep. - Cankr-IlerepOypr
: Jlans,. - 352 ¢. : uiI. -
(YuebHuKH A1 BY30B.
CrnenpanbHast IMTEpATy-
pa). - ISBN 978-5-8114-
1531

2018

9BbC "Jlaup"

B. A. Kynunos, 3. M. Kap-
tamos, E. B. Credantok

TemnorexHuka

yueb. nocodue: [Dnek-
TPOHHBIN pecypc]: -
Mocksa : KYPC :
HNH®PA-M, - 424 ¢. :
ni. - (Beicee obpazo-
Banue). - ISBN 978-5-
905554-80-3.

2015

OBC
"ZNANIUM.CO
Mll
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8.2 JlomostHUTEIbHAS JIUTEpaTypa

Ne
n/n

ABTOPBI, COCTABHTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHo-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

I'ox n3panus

KoaudecTBo B
HAy4HOIi 0n0-
Juoreke /
HaumenoBanue
9BC

Caitpunaunos C.I11.

OcHoBbl ruspaBianku (MexaHuka >KUJIKOCTH
W rasza)

Y4eOHuk: - Mockaa :
MI'CY : ACB, — 386c. :
ni. — (Beiciiee obpa3o-
Banue. bakangaBpuar). —
ISBN 978-5-4323-
0026-3

2014

15

I'mprunos A. 1.

MexaHuKa KUJIKOCTHU U Ta3a (TUIpaBIUKa)

VY4eOHuk: [DIeKTpoH-
HBbII pecypc]: — MockBa:
HUH®PA-M, — 704 c.: uin.
— (BrIcmiee oO6pa3oBa-
nue: bakanaspuar). —
ISBN 978-5-16-009473-
1, 500 ox3.

2014

OBC Znanium

A. M. HoBukosa, A. B.
Kynpssues, 1. . IBanen-
KO

MexaHuKa KUJIKOCTH U Ta3a

VYueOHoe mocobdue:
[DnexTponHbIi pecypc]:
— Cankr-IletepOypr :
CII6TACY : OBC ACB,
— 140 c. : m1. — ISBN
978-5-9227-0538-7.

2014

3BC IPRbooks

M. HU. JleBerepukona, JI. H.
Ko3una

Temnorexuuka

71a00paTOPHBIA MPAKTHU-
kym: TT'Y ; kad. "Bogo-
CHa0>KEHHE U BOJIOOTBE-
neaue”. - TT'Y. - Tons-
artu . TT'Y, - 130 c. : nin.
- buGnuorp.: c. 124. - 23-
84

2008
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Tun (yueOHUK, ydeOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juorteke /
n/n METOANYECKOe Iocodue,
HaunMeHoBaHHe
NPAaKTHKYM, JP.) 3EC
5 | U. U. UBanenko I'mapasnmka VYuebHoe mocobue: 2012 3BC
[DnexTpoHHEBIH pecypc]: "IPRbooks"
Canxkr-IlerepOyprekuii
TrOCYJIapCTBEHHBIN apXu-
TEKTYPHO-CTPOUTEIIbHBIN
yHHUBepcUTeT. - CaHKT-
[TerepOypr : CIIOI'ACY,
- 149 c. : un. - ISBN 978-
5-9227-0412-6.
6 A.T'. Cxuptnanze u ap. I'mapaBnuka B MalIMHOCTPOCHUH y4eOHUK Ui BY30B B 2 2010 10

q.: U.1- 2-e u3n., nepe-
pab. u non. ['pud YMO.
— Crapsrit Ockon: THT,
—391 c.: un. - bubnno-
rpad.: c. 387-388. ISBN
978-5-94178-182-9 :
378-18
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8.3. Ilepeuenb mpodecCHOHATBHBIX 0a3 JAHHBIX H MH(POPMALMOHHBIX CIIPABOYHBIX

CHUCTEM

WebofScience[ DnekTpoHHBIH pecypc] : MyIbTUAMCHHUILIUHApHAsS pedepaTtuBHas Oasza
nanabix. — Philadelphia: ClarivateAnalitics, 2016 . — Pexum jgoctyna
apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrL.

Scopus[DnekTponHbiii pecypc] : pedepatuBHas 6a3za manubix. — Netherlands: Elsevier,

2004— . — Pexxum mrocTytia : scopus.com. — 3aril. ¢ skpaHa. — 3. pyc., aHrJI.
Elibrary[DnexTponHslil pecypc] : Hay4dHas syeKTpoHHas 6ubianorexa. — Mocksa : HOB,
2000- . — Pexxum noctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.
SpringerLink[DnekTponHslii pecypc]| : [06a3a nanubix]|. — Switzerland: SpringerNature,
1842— . — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne HanmenoBanmue I1O PexBu3uTHI 10r0BOpa (1aTa, HOMEP, CPOK

n/n JaeicTBUN)

1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok
JeCcTBHS - OECCPOUHO

2 Office Standart Jorosop Ne 690 ot 19.05.2015r., cpok

nevctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok AeHCTBUS - OECCPOUHO

8.5. Onucanne MaTepHAILHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 11 OCYlLIeCTBIIe-

HHSl 00Pa30BaTeIbLHOIO MPOLEcca MO0 JMCUUILINHE (MOTYJII0)

HaumeHnoBanue 000py10BaHHBIX
y4eOHbIX Ka0MHEeTOB, JadopaTopuii,
MAaCTePCKHUX H JAP. 00bEKTOB s
NpPOBe/IeHUs! MPAKTHYECKUX U J1a00-
PATOPHBIX 3aHATHI, IOMEIEHH I
JJIS1 CAMOCTOATEJIbHOM padoThI 00Y-
YAUIMXCs (HOMep ayIHuTOPHH)

Ilepeuenb 0CHOBHOTO 000pYyAOBaHNS

Aynuropus BeOKOHpEpEeHIINH.
VYuebHas ayTuTOpHs VI IPOBEIECHUS
3aHSTUN JEKIMOHHOTO THMa. Y4eOHas
ayIUTOPUS IJIs IPOBEACHUS 3aHATHM
CEMHHApPCKOro THma. Y4yeOHas ay1u-
TOpHUS ISl KypCOBOT'O IPOEKTUPOBa-
HUS (BBIOJIHEHUS KYPCOBBIX padoT).
VYuebHas ayIuTOpus Ui IPOBEICHUS
IPYNIOBBIX U UHAUBUAYaAJIbHBIX KOH-
cynbTanuil YueOHas ayuTOpHs 1is
MIPOBEJICHUS 3aHATUN TEKYIIEro KOH-
TPOJISL U IPOMEKYTOUHOM aTTECTaIUH.
(YJIK-810).

DKpaH TeJIeBU3UOHHBIN, IIMPMBI, TPOKEK-
TOp Ha IITAaTUBE. CTOJI IIPEII01aBaTEIIb-
CKHI, CTYJIbSI IIPETIOaBATEIIbCKHUE. ,
TpaHcnapaHT-IIepeTsAKKA, CUCTEMHBIN
0JI0K .

Aynutopust BeOKOH(pepeHIni.
VYdeOHas ayTUTOpHS TSI IPOBEICHUS
3aHATHUH JEKIMOHHOTO THMA. Y4yeOHas
ayJAMTOPUS JIJISl TIPOBEJICHHS 3aHSATHI

OKpaH TeJIEBU3UOHHBIN, IIMPMA, IPOKEK-
TOp Ha IITaTHBE. CTOJ MIPENO1aBaTeNb-
CKHH, CTYJI NIPENOJaBaTENbCKUI, TpaHCIIa-
paHT-TIepeTsHKKA, CUCTEMHBIN OJIOK.




n/n

HaumenoBaHnmne 000py10BaHHBIX
yY4eOHBIX Ka0MHETOB, JadopaTopuii,
MAaCTEePCKHUX U JApP. 00beKTOB /ISl
NpoBeeHUs] NPAKTUYECKHUX U J1a00-
PATOPHBIX 3aHATHIA, IOMeIeHHU
JJIS1 CAMOCTOAITEJIbHOM padoThI 00Y-
Jauuxcs (HoMep ayIuTOPHH)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHNS

CEMHHAPCKOTo THMA. YdeOHas ayu-
TOPHS AJI1 KypCOBOTO MPOSKTHUPOBA-
HUs (BBIIIOJIHEHUS KYPCOBBIX padoT).
VYueOHas ayIuTOpHS JJIs TPOBEACHUS
TPYNIOBBIX U WHAUBUIYAIbHBIX KOH-
CyJabTauii YueOHas ayAuTOpHUs JJIst
MIPOBEACHUS 3aHITHI TEKYIEro KOH-
TPOJIS U IPOMEKYTOUHOM aTTECTAIINH.
(>-705).

Ilomenienne 18 caMOCTOSTEIHLHOU
pabotsl cryaentos (I'-401)

Crosbl ydeHHUYECKHUE, CTYJIbsI yUCHUYE-
ckue, [IK ¢ Beixonom B cetb MHTEpHET
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