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1. Heaun, 3an0aum ¥ IJIaHUPyeMble Pe3yJbTAThl 00y4eHHs M0 AUCHUILIHHE

K ocHOBHBIM 1esisiM OCBOCHUS AUCHUILIMHBI «[ MapOora3oluHaMuKay ClIe1yeT OTHECTH:

— ¢opMUpOBaHUE 3HAHUI O 3aKOHAX JBUKCHHS KHUIKOCTH M Ta30B B TEILIOIHEPTETUUCCKUX
YCTaHOBKAaX, CUCTEMaX OTOIUICHUS U BEHTWISIUY;

— ¢opMUpPOBaHUE MPAKTHUECKUX HABBIKOB pacyeTa JBUKCHHUS KUIKOCTH U Ta3a B DJIIEMEHTAaX
MHTEJUICKTYaJIbHBIX TEIIOAHEPTrEeTUYECKUX YCTAaHOBKAX, CUCTEMAX U KOMILJIEKCaxX

K ocHOBHBIM 321a4aM OCBOEHUS TUCUUILIMHBI «I HApOra30JMHAMUKA CJIEYET OTHECTH:

— u3y4yeHue U3NIECKOMN CYITHOCTH SIBJICHUH, BOSHUKAIOIINUX B MOKOSAIIUXCS U ABUKYIIIUXCS
cpenax, ypaBHEHHUSX, ONMCHIBAOINX TU SABJIECHUS,

— BBIpaOOTKA Y CTYJIEHTOB YMEHHUS BBINIOJHSATH OCHOBHBIE Ta30JMHAMUYECKUE PACUETHI B
AJIEMEHTAX TEIUIOPHEPreTUYECKUX YCTAaHOBKAX, CUCTEMAX U KOMIUIEKCAX;

— IpUOOPETEHUE CTYACHTAMH HABBIKOB BBIMOJIHEHHUS SKCIEPUMEHTAIBHBIX HCCIICIOBAHUN
TEUCHHS KUIKOCTEH 1 ra30B.

OOyuenne mo muctmiuinHe «['HWaporazonuHaAMUKa» HAMPaBICHO HAa (OPMUPOBAHHE Y
00y4JaromUXCsl CIEAYIOIUX KOMITETEHIUI:

Koa u HanmMeHoBaHue KOMIIeTeHIIM A

HH}]HKaTOPLI JOCTHKCHHUA KOMIICTCHIINH

OIIK-3. CnocoOeH npUMeHSTh
COOTBETCTBYIOUIMH (PH3UKO-MaTeMaTHYECKUI
anmapar, MeTO/Ibl aHAJIN3a U MOJICTTMPOBAHUS,
TEOPETHYECKOTO U IKCIIEPUMEHTAIEHOTO
WCCIICIOBAHMUS TIPH PEILICHUH
npodecCHOHATIBHBIX 3a1a4

HNOIIK-3.1. [IpumensieT MaTeMaTH4YeCKUN
anmnapart ucciieoBaHus (PyHKUIUHN, JIUHEHHOM
anreOpsl, T epeHIHaTHLHOTO |
MHTErPAJIbHOTO UCYUCIICHUS, PSJIOB,

QG epeHIaIbHbIX YPaBHEHHN, TEOPUU
GYHKIUI KOMIUIEKCHOTO TIEPEMEHHOT0,
YHUCJICHHBIX METOJIOB

OIIK-4. CiocoGeH 1eMOHCTpUPOBAThH
PUMEHEHHE OCHOBHBIX CIIOCOOOB
MOJIy4€HHUs, TPeoOpa3oBaHusl, TPAHCIIOPTA U

HNOIIK-4.1. /IleMoHCTpHpYET HOHUMaHUE
OCHOBHBIX 3aKOHOB MEXaHUKH KUJIKOCTH U
ra3a v puMeHsIeT UX JJIS pacyeTa JIeMEHTOB

HCIIOJIBb30BaHHUA TCIIJIOTHI B
TCINIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMAX

TCINIOTCXHNUYCCKUX YCTAHOBOK U CUCTEM

2. MecTO JUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

JucuumiuHa OTHOCUTCA K o0si3aTenbHOM 4vactu Onmoka bl «Jlucuummuuel (MoIynn)».
JlucuumuimHa JIOTHYECKH B3aUMOCBSI3aHa CO CIEAYIOIUMH IUCHUIUIMHAMU U npakTukamu OOIT:

— MareMaTnueckuil aHaJIn3;

— Jluneiinas anredpa

— @dusnka,

— Teopernueckas MexaHUKa;

— Texnuueckast TepMOJIMHAMUKA;

— TermmoMaccooOMeH;

— BonocHa0xeHune 1 BOJOOTBeIeHNE

— KoTenpHble yCTaHOBKM U TapOr€HEPATOPBI;

— CucTtembl OTOIUICHHUSI, BEHTWISILIMY U KOHAULIMOHUPOBAHUS BO3/AYXa;

— TennomaccooOMeHHOE 000Py10BaHUE MTPEAPUATHUIH;

— DHepreTU4ecKuil KOMILJIEKC MPOMBIIIIIEHHBIX TPEATIPUATHMN.

3. CTpykTypa U cofep:KaHue QU CHUIINHBI

OO61ast TpyA0€MKOCTh TUCHHUIUIMHBI cocTaBisieT 4 3aueTHbIX(€) enuHul(sl) (144 yacos).



JuctunnuHa u3ydaercs Ha 3 cemecTpe oOydeHus. dopma MPOMEKYTOUYHON aTTECTAllUUA —
9K3aMEH.

3.1. Buabl y4eOHOMH padoThbI M TPYA0EMKOCTh

3.1.1. Ounas ¢popma oOydeHUs

Ne Bu yuebHoii paboTbr KoanuecTBo CemecTp
n/n 4acoB 3
1 AyIUTOpPHbIE 3aHATHS 54 54
B ToMm unce:
1.1 | JIexuuu 18 18
1.2 | CeMuHapCKHe/IPAKTUUECKHUE 3aHATHUS 36 36
1.3 | JlJaBopaTopHble 3aHITHS - -
2 CamocrosiTesibHass padora 90 90
B ToMm unce:
2.1 | BeimosiHeHHE 3a1aHUM 711 CAMOCTOATEILHON 45 45
paboThI
2.2 | CaMocTOsITEIbHOE 00YUeHNE 45 45
3 IIpome:kyTOUHAsI aTTeCTANMS
3auet/mud.3a4eT/73K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.1.2. 3aounas ¢popma oOydeHUs
Iy:l Bup yuyeoHoii padoTbl KOJ:;::;SBO CeM; cIp
1 AyAUTOpHBIE 3aHATHS 12 12
B Tom uncne:
1.1 | Jexuun 4 4
1.2 | CeMuHapcKue/mpakTHUYECKUE 3aHSITUSI 8 8
1.3 | JlJaBopaTopHble 3aHATUS - -
2 CamocrosiTenbHas padoTa 132 132
B Towm uncne:
2.1 | BeimonHeHue 3agaHuN DI CAMOCTOSTEIILHON 45 45
paboThl
2.2 | CaMOCTOATEIBHOE U3YUECHHE 87 87
3 | lIpomexyTouyHasi aTTeCTALMS
3auet/nud.3auer/7K3amMeH IK3aMeH IK3aMeH
HTroro 144 144




3.2. TemaTuveckuil MJIaH U3y4YeHUs JUCHUTLTHHBI

3.2.1. Ounas popma oOydeHUs

TpyroeMkocThb, yac

AyauTopHasi pabora

D 0 o = L2
Neo Pa3nesibl/TeMbl © - % % = i = % % 4:* E
n/n AUCHHUILIMHBI @ = = % = % E z % g =
= BEEEIR-EINEIRL
S 387 €7 | &8 2
O E = = 8
1 Paznen 1. Ilokosinmasics :KUAKOCTh 4 4 15
1.1 | Tema 1. OcHOBHBIE CBOMCTBA 1 2
YKUJIKOCTEN U ra30B
1.2 | Tema 2. HanpsskeHHOE COCTOSTHUE 1 3
YKUJIKON Cpeabl
1.3 | Tema 3. I'umpocraTtuka 1 2 7
1.4 | Tema 4. OTHOCUTEIBHBIN MOKOH 1 2 3
KHUJKOCTH
2 Pazpen 2. J/IBu:xeHHNe JKUAKOCTH 5 8 24
2.1 | Tema 5. Kunemaruka ®«UIKOCTH 1 2
2.2 | Tema 6. OCHOBHBIE YpaBHEHUS 1 4 7
JIBHKEHUS KUJIKOCTH
2.3 | Tema 7. OCHOBBI THAPOJUHAMUYECKOTO 1 2 7
noxoous
2.4 | Tema 8. JlaMrMHApHBIN PEKUM TCUEHUS 1 1 4
2.5 | Tema 9. TypOyneHTHBII pexxum 1 1 4
TEUEHUS
3 Pasnen 3. MecTHBIC THAPABIHYECKHE 5 18 26
CONMPOTHUBJIEHUS U pacyeT
TpyOOnpoBoaos
3.1 | Tema 10. MecTHbIE TUAPABINYECKUE 1 4 12
CONPOTHUBJICHUS
3.2 | Tema 11. Ucteuenue xugakocTeit yepes 1 6 7
OTBEPCTHS M HACAJIKU
3.3 | Tema 12. 'ugpaBnuyeckuii pacyer 2 4 8
TpyOOIIPOBOJIOB
3.4 | Tema 13. I'ugpaBinyeckuil yaap 1 4 9
4 Paznen 4. Ocod0eHHOCTH TeUeHHS ra3a 4 6 15
4.1 | Tema 14. PaBHOBecHE U IBH)KEHHE ra3a 2 2 5
4.2 | Tema 15. CBepXx3BYKOBOE T€UEHHUE raza 1 2 5
4.3 | Tema 16. Ckauku yIjIOTHEHUS 1 2 5
Hroro | 144 18 36 90




3.2.2. 3aounas popma oOydeHUs

TpynoeMKocTh, 4ac

AynutopHas padora

§
D 0 o = L2
Ne Pasjieb/Tembl o - QE) % = i = % % E’ E
n/n AUCHUILIHHBI @ = s = = e E z = 2 =
==} ® = = = g = > 2 5 &
= | 328 €% £¢ g
O E = = 8
1 Pa3gea 1. Ilokosniasics :KUAKOCTEL 1 1 26
1.1 | Tema 1. OcHOBHEBIE CBOMCTBA 0,25 4
JKUJIKOCTCH 1 Ta30B
1.2 | Tema 2. HanpsixxeHHOE COCTOSIHUE 0,25 5
YKUJIKON Cpeibl
1.3 | Tema 3. I'umpocratuka 0,25 0,5 10
1.4 | Tema 4. OTHOCUTENHHBINA MOKOU 0,25 0,5 7
YKUJKOCTH
2 Pazpen 2. J/IBu:xeHHe JKUIKOCTH 1 3 36
2.1 | Tema 5. KunemaTuka ;KHIKOCTH 0,2 4
2.2 | Tema 6. OCHOBHbIE YpaBHEHUS 0,2 1,5 10
JIBMDKCHUS JKUJIKOCTH
2.3 | Tema 7. OCHOBBI TUJIPOIMHAMHYECKOTO 0,2 0,5 10
noxoous
2.4 | Tema 8. JlaMuHapHbIN peXUM TEUEHUS 0,2 0,5 6
2.5 | Tema 9. TypOyneHTHBIH pexUM 0,2 0,5 6
TCUCHUS
3 Pasnen 3. MecTHBIC THAPABIHYECKHE 1 2 48
CONMPOTHUBJIEHUS U pacyeT
TpyOOnpoBoaos
3.1 | Tema 10. MecTHbIE TUIpABIUYECKHE 0,25 0,5 14
CONPOTHUBJICHUS
3.2 | Tema 11. Ucteuenue ®xugakocTeit yepes 0,25 0,5 11
OTBEPCTHS M HACATKU
3.3 | Tema 12. I'ngpaBindeckuii pacyer 0,25 0,5 12
TpyOONnpoOBOI0B
3.4 | Tema 13. I'mapaBinyeckuil yaap 0,25 0,5 11
4 Paznen 4. OcoOeHHOCTH TedyeHusl ra3a 1 2 22
4.1 | Tema 14. PaBHOBECHE U IBIDKEHHUE ra3a 0,3 0,6 7
4.2 | Tema 15. CBepx3BYKOBO€ T€UEHHE rasa 0,4 0,8 8
4.3 | Tema 16. Ckauku yIJIOTHEHUS 0,3 0,6 7
Hroro | 144 4 8 132

3.3. Coaep:xanue 1¥CHUNINHBI

Pasznen 1. [lokogmagcsa ;KHIKOCTH

Tema 1. OcHOBHBIE CBOMCTBA KHAKOCTEH U ra3oB
HOHS[TI/IG KNUOIKOCTU B FPI)IpOFaSO)II/IHaMI/IKe. KaHeJ'IBHBIe nu F33006pa3HBIe KUIKOCTU.
['unoresa cromHOCTH. OCHOBHBIE CBOMCTBA KUKOCTEN: TNIOTHOCTh, CXKUMAEMOCTh, UCIIAPSIEMOCT,




BA3KOCTb, TEMIIEpAaTypHOE pacuiupenue. J[aBieHue HachlleHHbIX NapoB. KanwmispHbii 3QgexT.
PacTBOoprMOCTB Ta30B B KaleJIbHBIX KHIKOCTSIX.

Tema 2. HanpsizkeHHOE COCTOSIHHME KMIAKOM Cpebl

Cuiibl, nedCTBYIOIIME B JKMJIKOCTH. MaccoBble M TOBEPXHOCTHBIE cuibl. KacarenbHbie
HanpspkeHus. HopmanbeHble HampsbkeHust cxatus. ['mapocratuyeckoe naBieHue. AOCOIIOTHOE,
BaKyyMMeETpU4ecKoe, H30bITOuHOe naBieHus. [uddepeHnuansHoe ypaBHEHHE MOKOSIICHCS
KUIKOCTH B (hopme Didnepa.

Tema 3. 'mapocraTnka

[lonsitTue abcoMOTHOrO TMOKOS KUAKOCTH. (OCHOBHOE ypaBHEHHE TUAPOCTATHUKH.
[ToBepxHOCTB ypOBHS U €€ cBOMCTBA. JKuaKoCTHBIE TIPUOOPHI I U3MEPEHUS JaBICHUS. Y CTPOHCTBO
MaHoMmeTpa. Cuibl JaBJI€HMS Ha TBEpPJIbIE IUIOCKHME WM KpPUBOJUHEHHBbIE MOBEpXHOCTH. Cuia
Apxumena.

Tema 4. OTHOCHTE/IbHBIN MOKOH KUAKOCTH

[ToHsITHE OTHOCHUTENBHOTO MOKOS >KUAKOCTH. PaBHOYCKOpPEHHOE JBH)KEHUE COCyla C
JKUJKOCThIO. BpallieHue cocyia ¢ AKUAKOCTBIO € TOCTOSIHHOM YIJIOBOM CKOPOCTBIO BpAlllCHMS.

Pazpen 2. J/IBu:xeHHe KUIKOCTH

Tema 5. KuneMmaTuka »KHIKOCTH

Metoasl omucaHMs JIBUKEHHS OKuAKOCTH (Meron Ditnepa u  Meton Jlarpanxka).
CranoHapHOe W HECTAllMOHAPHOE TEYEHUs. YCKOpeHue KUIAKOW yacTuipl. Kunematuueckue
XapaKTePUCTHKHU TMOTOKA: JTUHUM TOKa, TPYOKHU TOKa, BJIEMEHTapHas CTpyHKa, pacXoi *KHUAKOCTH,
ypaBHEHHE HEPA3pPBIBHOCTH JUIsl TpyOKu Toka. IloTeHInanbHble U BUXpeBble TeueHus. Buxpesbie
TuHUM U TpyOku. be3BuxpeBoe ABMkKEHHE, MOTEHIHMAN CKOpocTH. [lmockoe TeueHue uaeanbHOU
KHUJIKOCTH, QYHKIHSA TOKA, €€ (PU3NUIECKHIA CMBICIL.

Tema 6. OcHOBHbIE YPABHEHHS IBHKCHUS KUIKOCTH

VYpaBHeHue DOunepa ABMIKEHUS HACAIBHOW HEC)KUMAEMOW SKHAKOCTH. Y paBHEHUE
HEpa3pbIBHOCTU B AuddepeHmanbHoi hopMe Ui CTalMOHAPHOTO M HECTAIIMOHAPHOTO TEUYECHUH.
VYpaBuenne HaBbe — CTOKCa 15 BSI3KOM HECKMMAEMOM JKUIKOCTH. YpaBHeHue bepnymnm ans
UJICAJIbHOW HECKUMAEMOM KUJKOCTH. Y paBHEHUE bepHy M U1 BA3KOM HEC)KMMAEMOU KUIKOCTH.
I'paduueckas unTepnpetanus ypaBHeHus bepuyinu. I'mapasnudyeckoe conpoTusieHue: popMyiia
Hapcu — Beiic6axa.

Tema 7. OcHOBBI THAPOAUHAMHUYECKOTO MOA00UA

I'eomerpuueckoe, KWHEMaTUYECKOE U JUHAMUYECKOE MOJ00He MOTOKOB XHJKOCTH U Ta3a.
Kputepun u uncna nmonodus, ux poib U ¢u3ndeckuil cMpici. MeTon Teopun pa3MepHOCTH (T
teopema). Ilonste pexumoB TeueHus. Kpuruueckoe umcno PelfHonbaca. KaButanws.
KaBuranmonnas spo3us.

Tema 8. JlaMmuHApHBII pe:KUM TeYeHHSA

Crnouctele TeueHUs: B Kpyrioi TpyoOe (Teuenue Ilyaseiisis) u B miiockoi TpyOe ¢ MOABUKHON
cteHkoll (teuenue Kysrra). OcoOble ciaydad JaMHUHApHOTO TEUEHHs: HayaJlbHBIA y4acTOK TPYOBHI,
TE€4YEeHHE O] JeicTBIEM OOJIBIINX NEPENaoB JaBICHUs, TEUEHHE ¢ O0IUTEepaIiei.

Tema 9. TypOy1eHTHBIN peXKUM TeUCHHUS

OcobenHocTu TypOyJIEHTHOTO TOTOKA JKUJIKOCTU: MTHOBEHHAsI, CPEJHSSA U MyJIbCallMOHHAS
ckopocTu. YpaBHeHus PeiHonpaca. JIByxcioiiHas Mopaenb TypOysneHTHoctd Ilpannaris.
Pacnipenenenre ckopocTH pu TypOYJIEHTHOM PEKUME TEUEHHUS B TPyOax ¢ TIaAKOHN U IIEPOXOBATOM
MOBEPXHOCTHIO. Pacyer ruppaBiIndeckoro comnpoTuBieHus, ¢popmyisl: brnasuyca, ludpuncona,
[Mpanarns, Konbpyka — Yaiita.



Pa3znea 3. MecTHbIe rHAPABIMYECKHE CONIPOTUBJIEHHSI M pacyeT TPyOONpoBo10B

Tema 10. MecTHbIe rHAPaBIHYECKHE CONPOTHBJICHUSA

dopmyna Beticbaxa. [Torepu mpu BHE3aITHOM PaCIIMPEHUH KPYTJI0M TPyObl, IPH BHE3AITHOM
CYKEHMH, TIpY BXOJE U BBIXOJE M3 pe3epByapa, norepu B auddysope u kordysope. Ilorepu npu
BHE3aIHOM oBopoTe TpyOsl. [loTepu mpu rmaaBHOM MOBOPOTE TPYOBL

Tema 11. UcTeueHue ;KNAKOCTEN Yepe3 OTBEPCTHA U HACAIKH

Koaddunuer pacxona. Ucreuenue B atmocdepy. Mcreuenue non yposens. Mcreuenue npu
HECOBEPLICHHOM CXaTuu. ONopoXHEHHWEe cocyAa. 3HaueHus Kod(pQHuIMEeHTa pacxoma s
JIPOCCENIMPYIOIINX OTBEPCTUI, HAanOO0JIee YacTO BCTPEUYAIOIINXCS B THIPOCUCTEMAX.

Tema 12. I'uapaBanyeckuii pacuetr Tpy0OnpoBoI0B

Pacuer mpocteix TpyOompoBomoB. Pacuer BbICOTHI BcachiBanusi Hacoca. CudoHHBIM
TpybonpoBo. Pacuer cioxHbIX TpyOoIpoBooB. [locienoBaTensHOE U apaieIbHOE COSTMHEHHE
TpyOomnpoBooB. Pa3zBeTBienuslit Tpybonposoa. TpydormpoBos, coaepxamuii Hacoc. Tpybomnposos,
cojepxamuil ruipoMotop. OCHOBHBIE CBEJICHUS O THIPABIUYECKUX MAIIHAaX.

Tema 13. I'uapaBianyeckunii yaiap

I'mopaBnuueckuii ynap B TpyOompoBomax. Hempsimoit ruapaBmmueckuii ymap. Popmyna
KykoBckoro. OCHOBHBIE CBEICHHS O pacyeTe ruAPaABIMYECKOr0 yaapa METOJIOM XapaKTePUCTHUK.

Paznen 4. Ocod0eHHOCTH TeUeHHS ra3a

Tema 14. PaBHOBecue U IBUKEHHeE ra3a

OcHOBHBIE TepMOJUMHAMHMYECKHE COOTHOLIeHUsa. bapomerpuueckas Qopmyna. 3akoH
COXPAaHEHHS MacChl JUIsl TEUEHHUS CHKUMAaeMOro Ta3a. YpaBHEHHE KOJMYECTBAa JBMIKEHMS JUIS
OJIHOMEPHOTO TEYEHHs HACaJIbHOrO Tra3a. YpaBHeHue bepHyinu [uid HAeanbHOro rasa Ipu:
M30TEPMUYECKOM U a1MadaTHUECKOM Mpolieccax. Y CTaHOBUBILIEECS JABM)KEHUE BA3KOr0 ra3a B TpyOe
IIOCTOSIHHOTO CEYECHMS.

Tema 15. CBepx3ByKoBOe TeueHHe raza

CKOpOCTh pacnpoCTpaHEeHUs] OECKOHEYHO MallblX BO3MYULIEHUH (CKOpOCTh 3ByKa). Yucio
Maxa. J[03ByKOBOHM, KpUTUYECKUN U CBEPX3BYKOBOW pexumbl TeueHus. Koaddumument ckopoctu.
OcobeHHOCTH TeueHMs rasza B TpybOax nepemeHHoro cedenusi. Comso JlaBans. Vcteuenue rasa us
pesepByapa. ['azonunamudeckue GyHKIIUH.

Tema 16. Ckauky ynioTHeHHS

[Ipsimoii ckadok yruioTHeHus. CBs3p MEXIy MapamMeTpaMu rasza [0 M Iocjie CKayka
ymotHenus. @opmyna Ilpanarna. Yaaphas anuabata u ee cpaBHeHHMe ¢ anuabaroil [lyaccona.
Henpsimoii (kocoit) ckauoK yIUIOTHEHHUSI.

3.4. Temarnka ceMHHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1. CemuHapckue/mpakTUUECKUE 3aHATUS

IIpakTnueckoe 3ansatue 1. 'mapocraTtuka, 3anayn.

[IpakTnueckoe 3anstue 2. PaBHOBecHe MOPIIHS TUAPOLMIMHIPA, OTHOCUTENIBbHBIN MOKOU
KUAKOCTH, 3a7a4u.

[Ipaktuueckoe 3amstue 3. JlemoHCcTpauusi ypaBHeHHs bepHymim (BUpTyanbHas
nabopaTopHas pabora).

[IpaxTrueckoe 3ansatue 4. YpaBHeHue bepHyum U1 uacaIbHON KUIAKOCTH, 3a0a4H.

[IpakTnueckoe 3anatue 5. YpaBHeHHE bepHymu g TE€YEHMs JKUIAKOCTH C MECTHBIMU
TUIPABIMYECKUMHU COMPOTUBIIEHUSIMH, 331a4H.

[Ipaktuyeckoe 3aHaTHe 6. PeXuMMbl TeueHHUs >XHUAKOCTH (BUpTyaJbHas JabopaTopHas
paborta).

[Ipaktuyeckoe 3ansTHe 7. OmnpeneneHue MOTeph Hamopa (BUPTyalbHas JabopaTopHas
paborta).

IIpakTruyeckoe 3anstue 8. Pacuet mpoctoro Tpy0onpoBoaa, 3a1a4H.
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[Ipaktnueckoe 3anstue 9. Omnpenenenne Kod(PUIIMEHTa HCTEYCHUS Yepe3 HACAIKU
(BUpTyanbHas 1abopaTopHasi pabora).

[Ipaktuueckoe 3ansarue 10. Mcreyenue UAKOCTU Yepe3 OTBEPCTUSI U HACAKH, 3a]JaUH.

[IpakTnueckoe 3anarue 11. McreueHne ®UAKOCTU Yepe3 POCCENH, MOCIE0BATENbHO WIN
NapajuIeIbHO MOAKIIOUYEHHBIX K THAPOLUIUHAPY, 3aJaUH.

[Ipaktuyeckoe 3anstue 12. Pacuer crnoXHBIX TpyOOIPOBOIOB, 3aa4H.

[Ipaktnueckoe 3ansatue 13. KosdduuueHT MecTHOro COmpoTUBICHHS M KaBUTALMOHHOE
TedeHue (BUpTyaibHas 1aboparopHas paboTa).

[Ipaktnueckoe 3anarue 14. T'mapaBnudeckuit ymgap B TpyOorpoBone (BUpTyadbHas
nabopaTopHas padboTa).

[IpakTuueckoe 3austue 15. PacyeT mpsiMoro rusipoyaapa, 3aaydu.

[IpakTnueckoe 3anarue 16. OnHOMEpHOE TEUEHHE ra3a, 3a4auu.

[IpakTuueckoe 3anstue 17. CBepX3ByKOBOE TCUCHUE T'a3a, 3aJa4H.

[TpakTudeckoe 3ansarue 18. 3ammra BUPTYaIbHBIX JAOOPATOPHBIX pabOT (TECTUPOBAHHUE).

3.5. Temarnka KypcoBBIX POEKTOB (KypPCOBBIX padoT)
KypcoBsie paboThI/IPOEKTHI HE MPEyCMOTPEHBI.

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHue

4.1. Hopmarusubie 10KyMeHTBI H 'OCToI

1. TTOCT 2.701-2008 ECKI. Cxembl. Buabl u Tunsl. O61ue TpeOoBaHus K BHITOJHEHHUIO,

2.TOCT 2.781-96 ECKH. OO6o3naueHusi ycioBHbIe Trpaduueckue. Anmaparsl
TUAPABIMYECKUE ¥ IHEBMAaTHYECKHE, YCTPONCTBA yHpaBlIeHUS W NPUOOPHI KOHTPOIBHO-
W3MEPUTEIIbHBIC;

3.TOCT 2.782-96 «ECK]Jl. O6o3nauenusi yciaoBHble Tpadudeckue. MarnHbl
TUPABIMYECKUE U THEBMATUYECKHE;

4. TOCT 8.417-2002 I'CH. EgquHAIE BEIUYHH;

4.2. OcHoBHasi IuTEpaTYpa

1. Jlotiusuckuit JI.I'. MexaHuka »KMJIKOCTU U Taza. Yueb Juid By30B. — 7-€ u3., ucip. — M.
Hpoda, 2003. — 840 c.
2. Emues b.T. Texuuueckas ruipomexanuka. Yueb 1is By30B. — M.: MamuHoct, 1987. — 440

3. lleitnak A.A. I'mapaBnuka U THAPONHEBMONPHUBOA. OCHOBBI MEXAHUKHU KUJKOCTHU U ra3a.
Yuyebnuk — M.: UHOPA-M, 2023. -270 c.

4. benenkoB F0.A., Jlenemkun A.B., Muxaiinun A.A., Cy3ganeueB B.E. JlabopatopHbie
paborel mo Kypcy «OOBEMHBIE THAPABIMYECKHE TMPUBOJILDY, BBIMONHAeMble Ha [I9BM.
MeTtoauueckoe mocoOue sl CTYIEHTOB BBICIIMX YYEOHBIX 3aBEACHHMI MAIIMHOCTPOUTEIHHBIX
crenuanbHocTelt. [lon pemakiueit mpodeccopa A.B. Jlememkuna. — M.: MockoBckuit Tlonurex,
2017.-59 c.

5. Muxaiinmun A.A., IIxakamze C.JI., KypmaeB P.X., Crpokos II.M. Pacuer snemeHTOB
ABTOMOOWJIBHBIX THApPOCUCTEM. YdeOHOe mocoOue ans CTyAeHTOB By30B. [loa penmakumein mpod.
Jlenemkuna A.B. — M., uzag. MAMMN, 2012 — 86 c.
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4.3. JlomoJiHMTeJIbHas JIUTepaTypa

1. bamrra T.M., Pyaues C.C., HekpacoB b.b. 'napasnuka, ruipoMaiiuisl ¥ THIPOIPUBOIBI.
Y4eOHHK TSI MAIIMHOCTPOUTENILHBIX BY30B. 2-€ U31., mepepad. — M.: MammuHoctpoenue, 1982, —
423 c.

2. Camoitnosuy I'.C. I'uaporazogunamuka. — M.: Mammunoctpoenue, 1990. — 384 c.

3. 3agauyHuK M0 TUAPABIMKE, THIpoMalinHaM U ruaponpusoay. [lox pex b.B. Hekpacosa. —
M.: Breicmas mxona, 1989. — 192 c.

4. Aopamosuu I'.H. Ilpuknagnas razoBas guHamuka. Tom 1. YueO. pykoBoxactBo: s
BTY30B. — 5-¢ u3J., nepepad. u pon. — M.: Hayka, 1991 r. — 600 c.

4.4. DJekTpoHHbIE 00pa3oBaTeJbHbIE PECYPCHI
[IpoBenenue 3aHATUN U aTTECTAIUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM

CUCTeMBbl JUCTaHIMOHHOTO o0yueHus yHuBepcuteta (CIO-LMS) Ha ocHOBe pa3paOOTaHHBIX
kadenpoii AIIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) mo BceM pazjenam mporpamMmbl:

Hazsanue 0P
['uaporazonnHamuka https://online.mospolytech.ru/course/view.php?1d=8199

Pazpaborannbiii DOP Bkimtowaer B ceOs: JEKIMOHHBIA M MPAKTHUUECKUW MaTepHal;
caMoCTosTelbHYI0 paboty (B Buume pedepara, PI'P, kypcoBoil pabOThl WM TNPOEKTA);
BUJICOMATEPHAJIBI; IPOMEIKYTOUHBIA U UTOTOBBIN TECTHI.

[Topsimok mipoBeneHUsT PadOT B JAMCTAHIIMOHHOM (hOpMare yCTaHABIMBACTCS OTACIHHBIMU
pacIopsKCHUSIMHU TIPOPEKTOPA MO YUeOHOH paboTe W/WIiK IICHTPOM Y4eOHO-METOAMYECKON paOOTHI.

Kaxnplii  CTygeHT o00ecledeH WHIWBHIYabHBIM HEOTPAHWMYCHHBIM  JOCTYIIOM K
3JIEKTPOHHBIM OubIHOTeKaM yHuBepeuTeTa (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

Ccplka Ha 3JIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5. JIMueH3MOHHOE M CBOOOIHO pacnpocTpaHsieMoe POrpaMMHoe
o0ecneyenue

1. MoiiOduc — poccuiickas KOMIaHUSA-pa3padOTUUK Oe30NMaCHBIX O(UCHBIX pEIIeHUH A
oOuieHusT M COBMeCTHOM paboTel ¢ JokymeHtamu (AnbrepHaruBa MS  Office)
https://myoftice.ru/

2. LibreOffice — kpoccmnaTdopMeHHbIH, CBOOOIHO pacripocTpaHsieMblil OQHUCHBIHN MAKET C
OTKPBITBIM UCXOAHBIM Ko10M (AnbsTepHatuBa MS Office) https://ru.libreoffice.org/

3. T'mapaBnuka, rupoMaIlvHbI U THAPONPUBOLL. JJabopaTopHbie paboThl o Kypey. YacThb
1. TuppaBnuka. Paspaborka xadenps! «I uapaBnuka, THAPOMAIITUHBI U TUIPOIIPHBOI
MI'TY «MAMUW» 2011 r. — BupTyanapHbIe 1abOpaToOpHbIC PabOTHI.

4. FreeCAD — mapamerpuueckas CAIIP oOmiero Ha3zHadeHUs C OTKPBITHIM HCXOIHBIM
koqoMm https://www.freecad.org/index.php?lang=ru

5. OpenFOAM — oTKpBITOE MPOrpaMMHOE 00ECTIEYeHHE IS YUCIEHHOT'O MOJICIMPOBAHUS
3aJad =~ MEXaHWKH  CIUIOIIHBIX  CpPel  METOJIOM  KOHTPOJBHOTO  00Bema
https://www.openfoam.com/, https://openfoam.org/.

6. ParaView — oTKpbITHIH rpaduyeckuii Kpocc-maaTGOpPMEHHBIN MaKeT A1l UHTEPAKTUBHON
BU3YaJIH3alliy B UCCIIEIOBATENbCKIUX 1eMsIX https://www.paraview.org/


http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://ru.libreoffice.org/
https://www.freecad.org/index.php?lang=ru
https://www.openfoam.com/
https://openfoam.org/
https://www.paraview.org/

4.6.
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COBpeMeHHLIe npo«beccnonaﬂbﬂme 0a3bl JAAHHBIX U I/IH(l)OpMaHI/IOHHbIe
CIIPaBOYHbIC CUCTEMBI

Poccwuiickas HanmonanpHast OnbnmoTeka http://www.nlr.ru

OBC «YHuBepcurerckas 6ubdauoTexa onnmaitH» https://biblioclub.ru/index.php

Hayunas snekrponnas 6ubnuoreka http://www.elibrary.ru

Poccuiickas rocynapctBenHas oubmuoreka http://www.rsl.ru

O6pazosatenbHas mwiatdopma FOPAUT http://www.urait.ru

«TexakcnepT» — cpaBoYHasi cUCTEMa, MPEAOCTaBISAION[asi HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTHUBHO-TIPaBOBYIO MH(popMaruio https://Texakcnept.cailt/

HIT «ABOK» — DOMONIHMK UWH)XXEHEpa 1O  OTOIUICHWIO,  BEHTWISALMH,
KOH/IMIIMOHUPOBAHHUIO BO3/yXa, TEIJIOCHAOKEHUIO U CTPOMTEIBHON Terodusnuke
https://www.abok.ru/

E-IOCBE — DOmnektponHblii 5kojor. HezaBucumas uHPOpManus O pPOCCUHCKUX
opraHu3anusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB M 3aKOHOJATEJIBbHBIX AaKTOB
https://e-ecolog.ru/

WUnxenepnas cantexuuka VALTEC (katasor mnpoaykKuMd U HOPMAaTHBHAS
nokymeHnranus) https://valtec.ru/

5. MaTtepuajbHO-TeXHHYECKOe o0ecrneyeHmne

I[JI?I MMpOBCACHUA JICKIIMOHHBIX 3aHATHI HCIIOJIB3YIOTCA ayJUTOpHHU, OCHAIICHHBLIC

KOMIIBIOTCPaMH, HWHTCPAKTUBHBIMHU JOCKAMH, MYHBTHMCHHﬁHLIMH IMPOCKTOPaAaMH U DKpaHAMMU:

AB1406, AB2404, AB2415 u ayautopuu oOmiero ¢onma. [ mpoBeneHUs CEMHHAPCKUX U
1abopaTopHbIX padoT ucnonb3yrTes aynurtopun: AB1101, AB1406, AB1407 u aynuropuu kopryca
YPBAH.TEXHOI'PA/] MuHHOBarmoHHO-00pa30BaTeIbHOM KOMIUIeKce «TexHorpamy, KOTOPBIH
pacnosioxkeH Ha Teppuropun BJIHX.

6.1.

6. Meronuyeckne peKOMeHIANNH

MeToauveckue peKOMeHIALMU JIs1 TPenoaBaTeis M0 OPraHu3alun
00y4eHUs

6.1.1. IlpenomaBaTtenbs OpraHu3yeT TMpernojaBaHUE JAUCIHUIUIMHBI B COOTBETCTBHH C
TpeboBanusmMu «[lomoxkeHust 00 opraHuzanuu 00pa3oBaTENbHOrO Mpolecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €T0 (puiimanax», yTBepkKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATHM NpenojaBareib JOBOIAUT A0 CBEIEHUS CTYAECHTOB COAEP)KAHHE
paboueii nporpammsbl aucuurInHabl (PIIT).

6.1.3 IIpenogaBaresib 0co6eHHO 0OpalaeT BHUMAaHKE CTY/IE€HTOB Ha!

BUBI U (DOPMBI IPOBEICHUS 3aHATUH 10 TUCIMIUIMHE, BKIIOYAs MOPSIOK MPOBEIACHUS
3aHATUH C TPUMEHEHHWEM TEXHOJOTM JUCTAaHIIMOHHOTO OOy4YeHHS U CHUCTEMBI
nuctaHionHoro ooyyenus ynusepcureta (CO Mockosckoro [Tonutexa);

BUJIBI, COICPKAHUE U IOPSANOK IPOBEACHUSA TEKYIIET0 KOHTPOJSA YCIIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

dopMmy, coaepkaHME M TOPSIOK TMPOBENEHHs TMPOMEXKYTOYHOM aTrTecTallud B
COOTBETCTBUU C (POHIOM OIIEHOYHBIX CPEACTB, MperycMoTpeHHbIM PIT/I.

6.1.4. IlpenonaBaTenb TOBOAMT JO CBEJICHUS CTYACHTOB IpadHUK BBHINOJHEHHS Y4YeOHBIX
pabot, npeaycmotpeHHbix PI1JI.


http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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6.1.5. [IpenogaBaTenb pEKOMEHAYET CTYAEHTaM OCHOBHYIO U JIOMIOJIHUTEIBHYIO JIUTEPATYPY
C caMoro Havaia 3aHsATHi. PexomeHyeTcs B Hauajie ceMecTpa BbICIaTh CTYJEHTaM B JJIEKTPOHHOM
BUJIE BCIO OCHOBHYIO JINTEPATypy HOCPEICTBOM JIMYHOTO KaOMHETa WK 3JICKTPOHHOM MOYTHI.

6.1.6. IlpenogaBaTenp MpegoCTaBIsAET NEPE] MPOMEKYTOUHOW arrecTanueil (3K3aMeHOM)
CIIMCOK BOIIPOCOB U1l OJTOTOBKH.

6.1.7. TlpenogaBaTenu, KOTOpbIE MPOBOJAT JEKIIMOHHBIE U MPAKTUYECKHE (CEMHHApPCKUE)
3aHATHS, COIVIACYIOT TEMaTHUYECKUH IIaH MPAKTUYECKUX 3aHATHH, 4TOOBI MCIOJIB30BaTh EIUHYIO
cucteMy 0003HAaYEHUI, TEPMUHOB, OCHOBHBIX IMOHATUMN AUCLHUIUIMHBIL.

6.1.8. Ilpy nOAroTOBKE K CEMMHApPCKOMY 3aHATUIO IO IEPEYHI0 OOBSBICHHBIX TEM
NPEnoJIaBaTeNl0 HEeOoOXOJMMO YTOYHHTH IUIAH HMX HpoBeaeHus, corijacuo PIIJI, mpomymats
(GOpMYIMPOBKH U cOZEpKaHHE YUEOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/IE€HUE, O3HAKOMUTHCS C
IIEPEYHEM BOIIPOCOB IO TEME CEMHUHAPA.

B xozne cemuHapa BO BCTYIUTEIBHOM CJIOBE PACKPBITH MPAKTHUECKYHO 3HAYMMOCTb TEMbI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJIEHUE Ka)JI0Iro
yuebHoro Bompoca. Mcnonb3oBaTh (PpOHTaIBHBIA ONPOC JaBas BO3MOXHOCTb BBICTYIMTb BCEM
CTyJ€HTaM, IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3axmounTenbHON 4acTH CEMUHAPCKOTO 3aHATHUA CJEIyeT MOJBECTH UTOTH: JaTh OLIEHKY
BBICTYIUIEHUH Ka)KI0Tr0 CTYJI€HTa U y4eOHOM IPYMIIbI B LEJIOM. PaCKpBITh MOJI0XKUTENbHbBIE CTOPOHBI
U HEJIOCTAaTKU IPOBEIEHHOI'0 CEMHHAPCKOro 3aHATUSA. OTBETUTh HAa BOIPOCHI CTYAEHTOB. BbiiaTh
3a/laHus JAJI CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

6.1.9. Llenecoobpa3Ho B XoJe 3aILUThl 3aJaHUN JJISI CAMOCTOSITEILHON paboOThl 3aJaBaThb
BBICTYNAIOUIUM U ayAUTOPUH JTOTOJHUTEIbHBIE U YTOYHSIOLIUE BOIPOCHI C LIE€TbIO0 BBIICHEHUS MX
HO3MLHKHI MO CYIIECTBY 00CYKAaeMBbIX MPOOIIEM.

6.1.10. Bo3MOXXHO TpOBEIEHUE 3aHATHI W aTTeCTallii B IUCTaHIMOHHOM Qopmare ¢
IPUMEHEHHEM CUCTEMBI IUCTaHIIMOHHOT0 00yueHus ynusepcutera (C1O Mockosckoro [Tonutexa).
[Topsimox mpoBeneHust pabOT B IUCTAHIMOHHOM (opMaTre YCTaHABIMBACTCA OTACIHHBIMHU
pacropsKeHUsIMU IPOPEKTOpa 1o yueOHOH paboTe u/Win IEeHTPOM Y4eOHO-METOANYECKON pabOThlI.

6.2. MeToanuyeckue YKa3aHus sl 00y4AOIIUXCS MO0 OCBOEHUIO JUCHUILIMHBI

6.2.1. CtyneHTy HEOOXOAMMO COCTaBUThH AJisi ceOs rpaduK BBHITOJHEHUS Y4eOHBIX padoT,
npenycmorpeHHblx PIIJ] ¢ yuérom TpeGoBaHuM NIpyrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM
ceMecTpe.

6.2.2. Ilpn npoBecHUM 3aHATUHA U MPOLELYpP TEKYLIEH M MPOMEXYTOUYHON aTTeCTaluH C
MCIIOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMAlMOHHON 00pa30BaTelbHON cpeabl AMCTaHLMOHHOIO
oOpaszoBanus ynusepcureta (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npenojaBaTesieM, Tak U BO BpEMs CaMOCTOSITENIbHON paboThl CTYAEGHT JAOJKEH OO0ECleyuTh
TEXHUYECKYI0 BO3MOXXHOCTh AMCTAaHLMOHHOIO MOAKJIIOYEHUS K CHCTEMaM JUCTAHIIMOHHOTO
oOyuenus. Ilpu OTCYTCTBMM TakKOM BO3MOXHOCTHM OOCYIAUTHh CHUTYallMI0 C IIpernojaBaTeieM
JUCLUTUINHBI.

6.2.3. K npomexxyTO4HOM aTTecTalluy JOMYCKAIOTCS TOJBKO O0yYarOIINeCs, BHIMOTHUBIINE
BCE BH/JIbI yueOHO paboThl, MpeaycMOTpeHHbIe pabouei mporpammoit nuctmnianasl (PI1T).
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7. ®DOHJ OLIEHOYHBbIX CPEICTB
7.1. MeTtoabl KOHTPOJIA U OLlCHUBAHUSA Pe3yJIbTATOB 00y4YeHUs

KonTtpons ycieBaeMocTH M KauecTBa MOJATOTOBKH ITPOBOJIUTCS B COOTBETCTBUE C
tpeboBanusamu "[lonoxkenns 06 opraHuzanuy 00pa3oBaTeIbHOrO Mporecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEpcUTETE" .

JI1st KOHTPOJISL yCIIeBA@MOCTH M KauecTBA OCBOCHHMS AMCIMIUIMHBI HACTOSILEH TPOrpaMMoit
IPEIYCMOTPEHBI CIETYIOIINE BHIBI KOHTPOJIS:

— KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIINH KOHTPOJIb);

— MIPOMEXKYTOYHAST aTTECTAIIHSL.

B nponiecce 00y4eHMst NCTIONIB3YIOTCS CIIEIYIONINE OLEHOYHBIE CPEICTBA TEKYILETO
KOHTPOJISL YCIIEBAEMOCTH:

— BBINOJIHEHUE U C/1a4a TUIIOBBIX Pa3HOYPOBHEBBIX 3314, BHIAHHBIX 110 BAPHAHTAM IS
CaMOCTOSITEIIFHOTO PEIICHHUS;

— BBINOJIHEHNE BUPTYaJIbHBIX JJAOOPATOPHBIX PabOT, 00paboTKa Pe3ysIbTaTOB BUPTYaJIbHOTO
IKCIIEpUMEHTa 1 0(OPMIICHHSI OTUETa 0 JabopaTopHOii padore;

— 3amMra J1a00paTopHBIX padboT B JOpME TECTHPOBAHHMS.

7.2. IllkaJjia ¥ KpUTEPUN OLCHUBAHUS Pe3yJbTATOB 00y4eHHS

[IpomexxyTounas arTectanus o0ydarouxcs B GopMe sK3aMeHa MPOBOAUTCS 10 pe3yIbTaTaM
BBIMIOJTHEHHST BCEX BUAOB Y4eOHOIl palbOoThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IIJIAHOM IO JaHHOU
JAUCHUIITIMHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YyJIbTAaThl TCKYIIECTO KOHTPOJIA YCIICBAEMOCTH B TCUCHHUC
cemectpa. O1eHKa CTeleH! JOCTHKEHUS 00yJaroIUMUCSA TIAHUPYEMbIX PE3YJIbTaTOB 00yUYEHUS 10
AUCHUIINIMHE TMPOBOJUTCA IIperoaaBaTCsicM, BCAYUWIHUM 3aHATHA [0 AOUCHUIIMHE MCETOAOM
9KCIepTHOU oneHKu. [lo uToram mpoMeXyTOYHOH aTTecTaluy IO AUCHUILIUHE BBICTABISETCS
OLICHKA «OTJIUYHO», «XOpOIIO», «YyJIOBIETBOPUTEIBHO» WIN «HEYAOBJIETBOpUTENbO». Ha mary
MPOBEJCHUS MPOMEKYTOUHON aTTECTallMM CTYICHTHI JIOJKHBI BBIMOJTHHUTH BCE BHJIbI y4eOHOU
paboThl, TPenyCMOTpEeHHBIE paboueill mporpaMmoi mo auciuiuiuHe «l uapora3zoguHaMuKay, a
MMEHHO: BBIIIOJHUTH TUIIOBBIE PA3HOYPOBHEBBIE 33JauUM JJISi CAMOCTOSTENbHON paboThl — 8 3a7auy;
0(OPMUTH MPOTOKOIBI MO0 6 BUPTYyalIbHBIM JAOOPATOPHBIM paboTam; MPOWUTH TECTUPOBAHHE TIO
1abopaTOpHBIM paboTam.

[IIxana oueHMBaHUs PE3YJIBTATOB SK3aMEHA:
Illkana ouenueanus Onucanue

Omauyno Buinonnenvt 6ce 6uodvl yueonou pabomuvl, npeodycmompeHHvle
yuebnvim nianom. CmyoeHm OemMOHCmpupyem CcOOmeemcmeue
3HAHUL,  YMeHUll, HABbLIKO8  NPUBCOEHHbIM 6  MabIUYaAx
nokasameneu, — onepupyem — NPUOOPEMEHHbIMU — 3HAHUSMU,
VMEHUAMU, HABLIKAMU, NPUMEHAEm UX 6 CUMYAYUSX NOBbIUEHHOU
cnoocnocmu.  Ilpu  smom  mooxcem — Ovimb  OOnyujeHa
HEe3HAUUMeNbHAs OwudKA, HEeMOYHOCMb, 3ampyoHeHue npu
AHAIUMUYECKUX ONepayusx, nepeHoce 3Hanull U yMeHull Ha Hogble,
HeCmaHoapmmbvle CUmyayuu.

Xopowo Bvinonnenvt 6ce 6uovl yueOHou pabomul, npeodycMOmpeHHble
yueonvim — naawom. CmyodeHm — OeMOHCmMpUpyem  HenoaHoe,
npasunibHoe  coomeemcmeue  3HaHuu,  YMEHUl,  HABLIKOS
npuee0eHHviM 8 mabauyax nokasameneu, auOO eciu npu 3Mom
OvLIu donywensl 2-3 HecyujecmseeHHble OUUOKU.
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Yoosenemeopumenvno | Bwvinonnenvt 6ce 6udvl yueOHOU pabomwvi, NpedycMoOmpeHHble
yuebnvim naanom. CmyoeHm OemMOHCmpupyem Ccoomeemcmeue
3HAHULL, 8 KOMOPOM 0C8EWEeHA OCHOBHAS, HAUDOOIee BANCHASL YACTb
mamepuand, Ho npu 3MomM OONYujeHa 0OHA 3HAYUMENbHASL OUUOKA
WU HEMOYHOCHb.

Heyooenemsopumenvuo | He evinonnen oo0un unu 6olee 6ud08 yueOHOU pabomul,
npeoycmompenHulx yueonovim nianom. Cmyoenm oemoncmpupyem
HenoJHoe COOmeemcmaue 3SHaHuil, YMeHUll, HA8bIKO8 NPUBEOEHHBIM
6 mabauyax noxazameret, OONYCKAIOMCS 3HAYUMENbHblEe OUUOKU,
NpoAGIAemMcs: OMCYmcmeue 3HAHUll, YMeHUll, HABbIKO8 NO POy
nokasameinet, cmyoenm ucnvimoieaem 3HaAYUMenbHble
3ampyOHeHuss NPu ONepupo8anuy 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

7.3. OueHo4YHBbIE CPEACTBA

7.3.1. Tekymuii KOHTPOJIb

J171g mpoBeIeHUS TEKYIIEr0 KOHTPOJIS IPUMEHSIOTCA CIEeAyIoIne (POPMBI: CAMOCTOSTETFHOE
pelIeHre pPa3sHOYPOBHEBBIX THIOBBIX 33/ad IO BapuUaHTaM, CaMOCTOSITEIbHOE OQOpMIICHHE
IIPOTOKOJIOB BUPTYaIIbHBIX JJA0OPATOPHBIX pabOT, TECTHI.

Pa3HOypoBHEBbIE THUIIOBBIE 3aJla4M JUIsI CAMOCTOSITEJIbHOTO BBIINOJIHEHUS IPEICTABICHBI B
yueOHOM mocobum [5] W3 cHucKka OCHOBHOW suTeparypbl. [lpu u3ydeHMM AMCHUILIIMHBI
«'maporazoquHamMuKay MPeTyCMOTPEHO BHIMOIHEHHE § 3a/1a4 U3 BbIIIEYKAa3aHHOTO HCTOYHUKA:

— 2 3amauu U3 pasnena « uapocratukay;

— 2 3amauu u3 pasnena «lIpumenenue ypasHenus bepryim»;

— 2 3amaun U3 pazaena «lcredeHne KUAKOCTU Yepe3 IPOCCENUPYIONINE YCTPOUCTBAY;

— 2 3aa4n U3 pazzaena «l uapaBIndeckuil pacueTr TpyOOIpOBOIOBY.

3azauM BBIJAIOTCS IO BapUaHTaM, IPUYEM 3aJauH, BbIIAHHBIE U3 OJHOTO U TOTO K€ pa3jerna
1oco0Ousl, T0JKHBI OBITh Pa3HoM cllokHOCTH. PemieHHble 3a1aun ohopMiIsitoTes Ha JucTax popmara
A4 c ykazanueMm rpynnsl, PO crynenTa, Bapuanta. OO0s3aTeabHO HAJIMYUE YCIIOBHS 3aJadyd
(BKJIIOYAsi PUCYHOK), X0J1a PELICHUsI, PACUETOB U OTBETA. 3allUTa PELIEHHBIX 3a7a4 OCYIIECTBISAETCS
B BUJIE YCTHOT'O OIIpOCa.

BupryaneHeie nabopaTopHble pabOThl BBIMOJHSIOTCS Ha IEPCOHAIBHBIX KOMIIBIOTEpaX
COIJIACHO YKa3aHWsM W3 METOJMuYecKoro mnocobus [4] M3 cnMcKa OCHOBHOM JuTepaTypsl. B
BBIIIIEYKAa3aHHOM MOCOOMM TakXe HPUBOAUTCS (opMa IMPOTOKOJIOB IO J1aOOpaTOPHBIM padoTaMm.
ITpenycMmoTpeHo BbINoIHEHUE 6 1abOPaTOPHBIX padoT:

I'-1. lemoHcTpanus ypaBHeHus bepHyuin.

I'-2. PexxuMBI TeUEHUS )KUIKOCTH.

I'-3. Onpenenenue noTepsr Haopa.

I'-4. Koo puiimeHT MECTHOTO CONMPOTUBIICHUS U KaBUTALIMOHHOE TEUEHHE.

I'-5. Onpenenenue ko PuimeHTa UCTEICHUS Yepe3 HACAIKH.

I'-6. 'mapaBanueckuil yaap B TpyoonpoBoe.

B cnywae mnpomycka CTYJE€HTOM CEMHMHAPCKUX 3aHSTUNA, Ha KOTOPBIX BBIMOJIHSUIUCH
BUpTyalibHbIe  Ja0opaTopHble paboThl, INpenojaBaTeleM Ha3Ha4yaeTcs Jara  OTpabOTKU
MPOIYIIEHHBIX JJa0OPAaTOPHBIX padoT.

3ammra BUPTYaJIbHBIX JIAOOPATOPHBIX PabOT oOcCyliecTBIseTcs B (hopMe TeCTHPOBAHUS.
TecTupoBaHWe CUMTACTCS 3aCUMTAHHBIM, €CJIM CTYJEHT OTBETWJI MpaBWIHLHO Ha Oojee yem 55%
BOIIPOCOB.

7.3.2. [IpomexxyTouHasi aTTecTarus
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[TpoMexyTouHas aTTecTamus MPOBOIUTCS HA 3 ceMecTpe oOydeHus B popme sK3ameHa.

DOK3aMeH NPOBOAUTCS IO OuseraMm, OTBEThl (POPMUPYIOTCS MUCBMEHHO C HOCIETYHOLIUM
cobecenoBanueM. bunetsl popMUPYIOTCS U3 BOIIPOCOB NPEACTABICHHOTO HUXKE MEPEUHS.

PersiameHT npoBe/ieHUsl IK3aMeHa:

1. B 6urnet Bimouaetcs 3 BOnpoca U3 pasHbIX pa3AesioB JUCHUIUIMHBL U OJJHO MPAKTHYECKOE
3amanue (3a1a4a).

2. IlepeueHb BONIPOCOB COOTBETCTBYET TEMaM, U3YYEHHBIM Ha JICKIIMOHHBIX M CEMUHAPCKHUX
3aHATUSX.

3. Bpems Ha NOoAroToBKY MMCbMEHHBIX 0TBETOB — 10 40 MUH, ycTHOE cobeceoBanue — 10 10
MHUHYT.

4. llpoBeneHue »5K3aMeHa C HCIIOJIB30BAHUEM CPEACTB D3JEKTPOHHOIO OOyYeHHUs W
JUCTAHIIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOIUN BBHIMOIHAETCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yausepcurere "[lopsakoM MpoBeeHUs MPOMEXYTOYHOH aTTECTAllMU C UCIOJIb30BAHUEM CPE/ICTB
3JIEKTPOHHOr0 00YUYEHMSI U IUCTAHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJOTHH".

Jlo naThl MpOBEACHUS MPOMEKYTOYHOM aTTECTAINU CTYICHT JOJDKEH BBIIOJIHUTH BCE 3a1aHUS
JUIS CAMOCTOSITENIbHON pabOThl, IPeyCMOTPEHHBIE HACTOALIEH paboyel mporpaMMoi JUCHUIUIMHEL.
[TepeueHp 00s3aTeabHBIX paOOT U pOpMa OTYETHOCTH 110 HUM NPEACTABIEHBI B TA0JIULIE:

Bug pa6OTBI CDopMa OTUCTHOCTH U TCKYLICTI'O KOHTPOJIA

Pemennie TUIIOBBIX 3a7a4 OdopmneHHbie peleHHbIe 3aa4u Ha JiucTax popmara A4.

Bupryaneneie  nmabopartophbie | OdopMIIEHHBIC TIPOTOKOIIBI JJA0OPATOPHBIX paOOT
paboThI

3amuTa 1a60paTOpHBIX padboT 3anoHeHHbIN OJIaHK TECTUPOBAHUS 110 TAOOPATOPHBIM paboTam

Ecau He BhINOIHEH OAWH HWJIN boiee BHUI0B yqe6H0171 pa6OTH, YKa3aHHBIX B Ta6J'II/II_[e,
npenoaaBarCyib UMCCT IMPABO  BBICTABUTb HCYAOBJIICTBOPUTCIBHYIO OLCHKY II0 HUTOraM
HpOMe)KYTOHHOfI aTTcCTalluu.

7.3.3. Bonpocs! AJi NOATOTOBKH K dK3aMEHY

—

Onpenenenne KuakocTu. [I10THOCTD, yI€TbHBIN BEC, BA3KOCTH )KMJIKOCTEH U ra3oB.

2. (Cxatue U paclIupeHHe KHUIKOCTEH U ra3oB.

Cuiibl, [EWCTBYIOIIME B JKUJIKOCTAX: BHEIIHWE W BHYTPEHHHE, MAacCCOBbIE U

MOBEPXHOCTHBIE. [ mApOCcTaTHUECKOE JTABIICHUE U KACATEIbHOE TPEHHUE.

JlaBneHus: B HEMOABUKHOM >kuAKOCTH. 3aKkoH [lackais.

BakyymmeTrpudeckoe 1 MAaHOMETPHUYECKOE JIaBJICHHE.

[TpuGopsb! 1715 U3MEPEHUS JaBICHHUS.

VYcnoBue paBHOBECHs >KUIKOCTU. [HaApOCTaTHYECKOTO MJaBICHUS B HEMOJBIKHOU

JKUJKOCTH.

Huddepennmanbaoe ypaBHEHUE THAPOCTATHKY Ditiepa.

9. CgoiicTBa JaBieHUsT B HEMOABUXHOW >KMIKOCTHU. [IOBEpXHOCTH paBHOrO JaBJICHUS.
CBoOoHAsT TOBEPXHOCTH KHIKOCTH.

10. OTHOCUTENBHBIN MOKOW KUAKOCTH MPH MPSIMOIUHEHHOM YCKOPEHUHN

11. OTHOCUTENBHBIN MOKOU KUAKOCTH BO BpaIalOIEMCs HAJINHIPUYECKOM COCY/IE.

12. Onpenenenue cuiibl, 1EUCTBYIONIEH HA MJIOCKYIO CTEHKY B MOKOSIIEHCS KUAKOCTH.

13. Cwia BO31eMCTBUS KUAKOCTH HA KPUBOJIMHENHYIO IOBEPXHOCT.

14. 3akon Apxumena. YcnoBusi IUJIJaBaHUST M OCTOMYMBOCTH Ted. MeraleHtp,
METalleHTPUYEeCKass BHICOTA, METAICHTPUUECKU paJNyC, METAIICHTPUUECKUN paanyc,
AKCLIEHTPUCUTET, METALIEHTPUYECKUI MOMEHT.

15. Buasl nemwkenus xKuakocTei. J[Ba crocoba onmucanus IBMKEHUS XUAKOCTH: Jlarpanxka

u Diinepa.

(98]

Nowe

*
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OCHOBHBIE TOHATUSI KHHEMATUKH KUJIKOCTU: CKOPOCTh, YCKOPEHHE, INHUU TOKA, )KUBOE
CEUEHUE, pacxoj], 3aBUXPEHHOCTb, LUPKYJSALUS CKOPOCTH, HOTEHLHUANT CKOPOCTH,
GyHKIHS TOKA.

Mopnens HeBs3KOW (MaeanbHON) xuakocT. uddepeHnnansabie ypaBHeHUsS Jitiepa
JIBUKECHUSI HEBSA3KOM )KUJIKOCTH.

3aKOH COXpaHEHMsI MAcChl. Y paBHEHHE HEPA3PbIBHOCTH.

VYpaBHenus bepHyiun 171 HEBA3KOU TAKEIION KUJKOCTH U €r0 HHTEPIPETAIUH.
['paduueckue nHTEpIIpETAIK ypaBHEHUS BepHYIIH 1 HEBSA3KOH JKUAKOCTH.
Hcnonb3oBanue ypaBHEHUs bepHyJum Ui pacueTa napameTpoB U3MEPEHUs CKOPOCTH
notoka (Tpyoka [Iuto) u o6beMHOr0 pacxoaa KUAKoCTH (pacxogomep Bentypn).
VYpaBHeHue bepHyuM 17151 yCTaHOBUBIIETOCS TEYEHUS BA3KOM, TSKEION HKUIAKOCTH.
['paduueckas uHTEpIIpEeTAINs YpaBHEHUS bepHyun 1715 MOTOKA peanbHO KUAKOCTH.
Yuer mnortepp osHepruu. OOmMEe CBEACHHUS O TUAPABINYECKUX TMOTEpAX. Bunel
TUIPABIMYECKUX TIOTEPD.

Mopgaenb Bs3koi xuakoctu. uddepennmansubie ypaBHeHus HaBbe-CTokca ABUKEHUS
BSI3KOM KUJKOCTH.

JlamuHapHBIN U TYpOYJICHTHBIN peXKUMBbI TEUCHHUS BI3KOM JKUKOCTH.

VYpaBHenue bepHymau Ui MJIABHO M3MEHSIOLIETOCS TEYEHMS] BSI3KOM KHMJIKOCTH.
Ouznyeckuii cMmbica kodddunuenta Kopuomnuca 1yist KOppeKIMH CKOPOCTHOTO HAMoOpa.
ITorepu Hamopa Ha TpEeHHUE.

[loTtepn Hamopa npH JaMUHAPHOM pEKHUME TEUYEHUS TEUEHUU BS3KOM IKUIKOCTH.
®opmymna [lyaszenns.

TypOyJeHTHBIN pexXUM TEUCHHUS KUKOCTH.

[Monysmnupuueckue Teopuu TypOyneHTHocTH. [loTepu Hamopa Ha TpeHHe.

Pexumbl TeueHus: )KUIKOCTH C yU4ETOM HIEPOXOBATOCTU CTEHOK TpyObl. Tpu obmactu
COIPOTUBIICHUS.

MecTHbIe ruipaBiIn4YeCcKue COIPOTUBIICHHUS.

[Torepu Hamopa npu BHE3AITHOM pacIIMpeHuH MoToka, popmyna bopaa-KapHo.

[Totepu Hamopa Npyu BHE3AITHOM CY>KEHUH MTOTOKA.

[Totepu Hamopa rnpu NOCTENEHHOM PACUIMPEHUHN U CYKEHHH MTOTOKA.

Hcreuenne xunkocted wu3 orBepctuil. Kiaccudukauus oTBepcTHii M yCIOBHM
ucteueHuil. @®opmyna Topuuennu ans pacyeTa CKOPOCTH HCTEUEHHUS HEBA3KOM
KUAKOCTH U3 MAJIOr0 OTBEPCTHS B TOHKOM CTEHKE.

Omnpenenenne GpakTHUECKUX MMapaMEeTPOB UCTEUEHUS Yepe3 OTBEPCTHUS MPU MTOCTOSHHOM
Hanope. KoadduimenTsl ckopoctu, cxaTus U pacxosa.

HcTtedyenne XUAKOCTH Yepe3 OTBEPCTHSl NpPU IMEPEMEHHOM Harope (OMOpOKHEHHE
cocyna). uddepenimanbHoe ypaBHEHHUE HCTEUCHHUS.

Omnpenenenre BpeMEHH UCTEUEHUSI )KUAKOCTH U3 OTBEPCTHUS IIPU IEPEMEHHOM HAIope.
VcreueHne u3 OTBEPCTHUI B 3aTOMNIEHHOE MPOCTPAHCTBO (11071 YPOBEHB).

Ucrteuenus yepes Hacaaku. TUnbl HaCaJ0K.

HanopHo-pacxogHast XapakTepucTHKa TpyOONpoBoJa MpHU JIAMUHAPHOM pEXHME
TEUEHUS KUJIKOCTU B KPYTJIOH TpyoOe.

[Tepexon maMMHApPHOTO peXMMa TEUEHHS >KUIKOCTH B TypOyseHTHbIH. Kputnueckoe
ymucio Peitnonpaca. KoadduiueHt ruapaBaudeckoro COMpOTUBICHHUS B MEPEXOIHOMN
30HE.

Kakue TpyOonpoBo/ibl Ha3bIBAIOTCS KOPOTKUMHU U JJIMHHBIMU, TPOCTBIMU U CIIOKHBIMU?
KakoBbel 0coOeHHOCTH pacueTa TpyOOHpPOBOJOB C IOCIEAOBATEIbHBIM COEAMHEHUEM
TpyOOIIpOBO10B?

KakoBbl ocoOeHHOCTH pacyera TpyOONpOBOAOB MpU NapayieIbHOM COEAMHEHHEM
TpyOompoBogax?

Yro Takoe cu(oH 1 KaKOBbl OCOOCHHOCTH €T0 THAPABINYECKOro pacueTa?
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48. KakoBbl 0COOCHHOCTH T€UEHHUS ra30B B TPyOOIPOBOIax?

49. T'unpaBnuueckuit ynap B TpyoorpoBoaax/ @opmyna JKykoBCKOro Juist pacueTa HMITyJIbca
JIaBJICHUS IIPU FUIpaBIndecKoM yaape. CriocoObl yMEHBIIEHUS THIPABINYECKOro yAapa.

50. MogenupoBaHue  TUIPABIMYECKUX  IOTOKOB.  YCIOBUS  T€OMETPUYECKOTO,
KMHEMaTUYEeCKOr0 M TUHAMUYECKOT O OA00MSL.

51. Kputepun ruapoanHaMHUYECKOro NOA00Ms, uucia mopobus: Peitnonbaca, ®dpyna,
Oitnepa, CTpyxais U X PU3NYECKUIA CMBICI.

52. Hcnonp3oBaHue METOIOB TEOPUH pa3MEPHOCTEH MPH 0OpabOTKE OMBITHBIX JAHHBIX.

53. TepMoauHaMHUYECKHE MPOIECCHI CKUMAEMOM KHUIKOCTH (Taza).

54. CkopoCTb pacIpOCTPaHEHUs MaJIbIX BO3MYIIEHUH B HENOJIBUKHOM Tase.

55. OcHOBHBIE 3aKOHBI IBUKEHUS I'a3a (Macchl, KOJIMYECTBA IBUKEHHUS, TIOJTHOM SHEPIUHN).

56. Cxkopocts 3Byka. Hucino Maxa.

57. XapakTepuUCTHKH OJHOMEPHOIO OTOKa ra3a. ['a3oquHaMudeckue GyHKLINU.

58. JlBurkeHue u1eanbHOro ra3a B KaHajle IEPEMEHHOTO CEUEHUS.

59. JIBwxeHue rasa B corie Jlapajs.

60. Ckauku ymioTHeHus. @usndeckas npupoja.

61. Pacuer npsiMoro ckauka yIIOTHEHUS.

62. Pacuer KOCOro cKayka yIjIOTHEHHUS.

[Ipumepsl npakTUyecKoro 3a1anus (3aaun) K IK3aMeHy:

1. XKuzgkocTsb ¢ mIoTHOCTBIO p = 850 Kr/M° U BA3kocThio v =2 CT 110a€TCA Ha PacCTOSHUE
[ =20 M no ropu3oHTaNBHOM TpyOe auamerpom d = 20 mm B komuuectBe Q = 1,57 1/c. Onpenenuthb
JlaBJIeHHUEe, KOTOpoe Tpedyercs Uil JaHHOM mojauu. MecTHble TMApPaBIMYECKHE CONPOTUBIICHUS
OTCYTCTBYIOT.

2. ManomMeTrpuyeckoe JaBJICHHE B
ceuenun 1-1 T1pyOGompoBoma (cMm. pwuc.)
p1=40«klla.  Jlmamerpsl  TpyOompoBoja
D=02wm; d = 0,1 m. Pacxon U IJIOTHOCTh
Heptu  coorserctBenHo QO =0, M/c wu
p =920 xr/M3. Omnpexnenutb, MpeHedperas
NOTEPSIMU HAIopa, TaBJICHUE p2.

3. HardaerarenbHas JUHHUSL TPyOOIpOBOJIA
(puc.) COCTOMT U3 OJMHAKOBBIX IO JUIMHE U
JUaMeTpy BXOJAIIEH W HHUCXOZASIIEH BETBEW.
JaBnenue B Touke A pa=1,5-10°TIa; h=8 m.
Hnmuua  TtpyOompoBoga [=100wm, nuamerp
d=0,1 m. Pacxox nepru O = 0,01 mM>/c; mnoTHOCTH
p =910 kr/mM3. JlaBneHne Ha BBIXOJE M3 TPYObI
pasno 10° ITa. OnpeenuTh NaBJeHHE Y HACOCA.
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4. U3 HaropHoro 06aka BoJia TeUeT Mo TpyOe
nuametpoM di=20MM H 3aTeM BBITCKaeT B
atMochepy depe3 Hacamok (OpaHICHOWT) C
TUAMETPOM BBIXOJHOTO oOTBepcTusi d2 =10 Mm.
N306piTOuHOE  maBieHWEe  BO3AyxXa B Oake
po=0,18 MIla; Beicora H=1,6 M. [IpeneOperas
MOTEPSIMU SHEPTUH, OTIPEACITUTH CKOPOCTH TCUCHHUS
BOJIbI B TpyOe V1 1 Ha BbIXO/€ U3 Hacaaka V.

5. Omnpenenutb  pacxoll  KEpPOCHHA,
BbITEKaroniero u3 0Oaka 1o  TpyOompoBoIy
nrametpoM d = 50 MM, eciii H30BITOYHOE TaBJICHUE
Bo3nyxa B Oake po= 16 klla; BbicoTa YypOBHS
Ho =1 M, BbICOTa I0OAbEMA KEPOCUHA B [IbE30METPE,
oTkpbiToM B atmocthepy, H=1,75 m. Tlorepsmu
sHepruu  mnpeHeOpeub. IlnoTHOCTP  KepocuHa
p = 800 kr/m>.

6. Boma meperexaer u3 JneBoro 0Oaka B
npaBblif. OnpenenuTh CKOPOCTh TEUCHHUS KUAKOCTH
B Tpybe, ecnmu p;=0,3Mlla, p>=0,2 Mlla,
h1 =3 ™, hy = 0,5 M, K03)PUIHEHT COTTPOTUBIICHHSI
kpaHa {=8,5. Yuectb Takke MOTEPH Ha BXOJ B
TpyOy M Ha BbIXOJ€ M3 TPYyObl, OCTaJIbHBIMU
MOTEPSIMU YHEPTHH MTPeHEOpeyb.

7. K neBoil moNOCTH THUIPOUMIHHIPA
MOJIKJTFOYEH MaHOMETp, a K TPaBOH — BaKyyMMETP.
KakoBo 3HaueHMe NPUIOKEHHOW CHIbl F, ecnu
MaHoMeTp mokasbiBaeT  gaBiaeHue 0,2 Mlla,
BakyymmeTrp — paspsbkenue 40 klla, auamerp
noputHs D = 20 mm, a tuameTtp mrtoka—d = 10 mm?

8. K neBoil mnomoct THIPOLMIMHIpA
MOJIKJIFOYEH MaHOMETP, a K IPaBOH — BaKyyMMETP.
KakoBomokazanne  MaHOMETpa, €CIM  cuia
F=314 H, BakyyMMeTp MHOKa3bIBAECT pa3pKECHUE
40 kIIa, nuamerp mopmHsa D =20 MM, a guameTp
mroka —d = 10 mm?

pBaK

pBaK
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9. Ilpu kaKoM IMOKa3aHUU MAaHOBAKyyMeTpa
CyMMa CHWJI, JCUCTBYIONIMX Ha MEMOpaHy, paBHa
Hymo. F=314 H, D =100 mm. IInomanpto mroka
npeHeOpeub.

10. Ompenenutb ycuiane Ha MEPEropoiKy
Oaka C BOJOW, eclid TOKa3aHuWE BaKyyMeTpa
p:=0,08 MIla, a wmanomerpa pu=0,1 Mlla;
D=0,5wm.

11. K ¢pmibTpy momaercst Boja ¢ pacxoioMm
QO=1n/c mo Tpybe C BHYTPEHHUM AHAMETPOM
di1 =10 MM, a otBoguTCs 10 TpyOe ¢ db =20 mm.
Onpenenuth NOTEpPH JaBieHUs Ha (QUIBTpPE, €CIH
MOKa3aHUs MaHOMETPOB put = 0,1 MIla,
pw2 = 0,12 MITa. ITorepsimu B TpyOax npeHeOpeyb.

MeMOpaHa

12. Kepocun (mnotHocTbio p = 800 kr/M> u BsiskocThio v = 0,025 CT) mepeKkaunBaercs 1o
ropu3oHTaIbHOM TpyOe mmumuoit [=50mM u nuemerpom d=50mMM B kommdectBe Q =9,8 i/c.

OHpe,I[eJ'II/ITB HOTpe6HOC JaBJICHHUC, C€CJIIU pr6a

TUAPABINYCCKUMU COITPOTUBIICHUAMU npeHe6p €4b.

rUApaBJIAYCCKU  TJIaJiKasd. MecTtHBEIMU
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