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1. Heaun, 3a0a4m ¥ IJIaHUPYeMble Pe3yJbTAThI 00y4eHHs 10 AUCHUILTUHE

K 0cHOBHBIM LeJIAIM OCBOCHHUS JUCLMILIMHEI «] MApOra3oquHaMuKa» CIEAyeT OTHECTH:

— (popMupoBaHUE 3HAHUH O 3aKOHAX JBMKEHUS KHUJIKOCTU M Ta30B B TEIJIOIHEPIETUUECKUX
YCTaHOBKAX, CUCTEMaXx OTOILICHUS U BEHTUJISLUY;

— (popMupOBaHUE MPAKTUYECKUX HABBIKOB pacyeTa ABMKEHHS KHUIKOCTH U ra3a B dJIEMEHTax
MHTEJJICKTYAJIbHBIX TEIUIOOHEPTeTUYECKUX YCTAHOBKAX, CHCTEMAaX U KOMIUIEKCaxX

K ocHOBHBIM 3a1a4aM OCBOEHMS IUCLUIUIMHBI «] MaporazoanHaMuKay» ciieyeT OTHECTH:

— U3y4yeHue GU3NYECKOH CyIIHOCTH SIBIEHUH, BOSHUKAIOUIUX B MOKOSIIUXCSA U ABHXKYILIUXCS
cpellaxX, ypaBHEHUSX, OIUCHIBAIOIINX 3T SIBJICHMUSI;

— BBIPA0OTKA y CTYAECHTOB YMEHMs BBIIOJHITH OCHOBHBIE I'a30JMHAMUYECKHE PACUETHI B
3JIEMEHTaX TEIUIOPHEPreTUUECKUX YCTAHOBKAX, CUCTEMAaX U KOMIUIEKCAX;

— IPUOOpPETEeHNE CTYJCHTaMU HABBIKOB BBIIOJHEHUS SKCIEPUMEHTAJIbHBIX HMCCIEIOBAHUMN
TEUYECHUS KUIKOCTEN U ra30B.

OOyuenne no aucuMiuimHe «['Mapora3ofuHaMUKa» HaIpaBI€HO Ha (OpPMUPOBAaHUE Y
00yyaroImuxcs CIeIyOUMX KOMIIETeHIIMHI:

Koa u HanmMeHoBaHue KOMIIeTeHIIM A

HH}]HKaTOPLI JOCTHKCHHUA KOMIICTCHIINH

OIIK-3. CiocoOeH mpuMeHSTh
COOTBETCTBYIOLINI (PU3UKO-MAaTEeMaTHUSCKUI
armapar, MeTOJbl aHAIM3a U MOJICIIUPOBAHUS,
TEOPETUYECKOT0 U IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHUSI [TPU PEIICHUN
npo(heCCHOHATBHBIX 3a/1a4

MOIIK-3.1. [IpumeHnsieT MaTeMaTHIeCKUN
anmnapar ucciieioBaHus QyHKIMH, TuHEHHON
anreOpsl, T epeHIHaTHLHOTO |
MHTETPaJIbHOIO UCUUCIICHUS], PAOB,

QG epeHIaIbHbIX YPaBHEHHN, TEOPUU
(bYHKIMN KOMIIJIEKCHOTO IEPEMEHHOTO,
YHUCJICHHBIX METOJIOB

OIIK-4. CiocoOeH 1eMOHCTpUPOBAThH
IIPUMEHEHHNE OCHOBHBIX CIIOCOOOB
MOJTyYeHHS, IpeoOpa30BaHus, TPAHCIIOPTA U

HNOIIK-4.1. JlemoHCTpHUpYET TOHUMAaHUE
OCHOBHBIX 3aKOHOB MEXaHUKH KUJIKOCTH U
rasa u IMpUMEHSICT UX JJIS pacueTa HJIEMEHTOB

HCIIOJIBb30BaHHUA TCIIJIOTHI B
TCINIOTCXHUYCCKUX YCTAHOBKAX U CUCTCMAX

TCINIOTCXHUYCCKUX YCTAHOBOK U CUCTEM

2. MecTO IUCHUILTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

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

— MareMaTnueckuil aHaJIn3;

— JIuneiinas 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 M cojep:kaHue AUCHUTLTUHBI

OOm1ast TPyA0EMKOCTh JAUCITUIUTNHBI COCTaBIsieT 3 3aueTHbIX(e) equanti(bl) (108 yacos).



JuctunnuHa u3ydaercs Ha 3 cemecTpe oOydeHus. dopMa MPOMEKYyTOUHOM aTTeCTallud —

OK3aMCH.

3.

3.1.1. Ounas ¢popma oOydeHUs

1. Buasbl yueOHOI paGoThl M TPYA0EMKOCTH

Ne Bu yuebHoii paboTbr KoanuecTBo CemecTp
n/n 4acoB 3
1 AyAUTOpPHBbIE 3aHATHS 54 54
B ToMm unce:
1.1 | Jlexkuuu 18 18
1.2 | CemuHapcKue/MpaKTHIECKUE 3aHITHS 36 36
1.3 | JIaGopaTopHbIe 3aHATHUS - -
2 CamocrosiTesibHass padora 54 54
B ToMm unce:
2.1 | BeimonHenue 3aqaHuii IS CAaMOCTOSTEILHOMN 27 27
paboThI
2.2 | CamocTrosiTenpHOE 00yUYeHHE 27 27
3 IIpome:xxyTOUYHAasI aTTeCTAIUS
3auet/mud.3a4eT/73K3aMeH IK3aMeH IK3aMeH
Hroro 108 108
3.1.2. 3aounas ¢popma oOydeHUs
Iy:l Bup yuyeoHoii padoTbl KOJ:;::;SBO CeM4eCTp
1 | AyauTopHble 3aHAATUSA 12 12
B Tom uncne:
1.1 | Jexkuuun 4 4
1.2 | CemMuHapcKkue/mIpakTHIECKHUE 3aHATHSI 8 8
1.3 | JIaGopaTopHble 3aHATH - -
2 | CamocTosiTeJibHAsA padoTa 96 96
B Towm uncne:
2.1 | BemmomHenue 3agaHuii JIsT CAMOCTOSITEILHOM 48 48
paboThl
2.2 | CaMOCTOSITENIbHOE U3yUCHHE 48 48
3 | IIpome:xkyTOUHASI ATTECTALHUSA
3auet/nud.3auer/7K3amMeH IK3aMeH IK3aMeH
HTroro 108 108




3.2. Temarudeckuii IJIaH U3y4YeHUs JUCHUTLTHHBI

3.2.1. Ounas popma oOydeHUs

TpyroeMkocThb, yac

AyauTopHasi pabora

:
D 0 o = L2
Neo Pa3nesibl/TeMbl © - % % = i = % % 4:* E
n/n JMCIMILTHHBI @ = = “E’ = % E z % 2 =
= BEEEIR-EINEIRL
S | 8E7 g7 | B2 =
O E = = 8
1 Pa3nen 1. Ilokosimasics sKUAKOCTh 4 4 15
1.1 | Tema 1. OcHOBHBIE CBOMCTBA 1 1
JKMJKOCTEH M Ta30B
1.2 | Tema 2. HanpsbkeHHOE COCTOSTHUE 1 1
YKUJIKON Cpeabl
1.3 | Tema 3. I'mapocraTrka 1 2 3
1.4 | Tema 4. OTHOCUTENBLHBINA MOKOK 1 2 3
YKUJIKOCTH
2 Paznen 2. /IBu:keHHne JKHAKOCTH 5 8 24
2.1 | Tema 5. Kunemartuka >KUIKOCTH 1 1
2.2 | Tema 6. OCHOBHbIE ypaBHEHHUS 1 4 5
JIBMOKEHUS JKUIKOCTH
2.3 | Tema 7. OCHOBBI TUAPOTUHAMUYECKOTO 1 2 3
noxoous
2.4 | Tema 8. JlaMMHApHBIN PEKUM TCUCHUS 1 1 2
2.5 | Tema 9. TypOyneHTHBII pexum 1 1 2
TEUECHUS
3 Pa3zpnen 3. MecTHbIe THAPaBINYECKHE 5 18 26
CONMPOTHBJICHHUS H pacyeT
TpyOOnpoBoaos
3.1 | Tema 10. MecTHBIe THAPABINIECKHE 1 4 5)
COMPOTHUBIICHUS
3.2 | Tema 11. HcTedenue sxuakocTeit uepes 1 6 7
OTBEPCTHS M HACATKU
3.3 | Tema 12. 'mapaBnudeckuii pacyer 2 4 6
TpyOOIIPOBOJIOB
3.4 | Tema 13. I'mapaBnuyeckuii yap 1 4 B
4 Paznen 4. Ocod0eHHOCTH TeUeHHS ra3a 4 6 15
4.1 | Tema 14. PaBHOBeCHE U IBHKEHHUE ra3a 2 2 4
4.2 | Tema 15. CBepX3BYKOBOE TCUCHHE T'a3a 1 2 3
4.3 | Tema 16. Ckauku yIUIOTHEHUS 1 2 3
Hroro | 108 18 36 54




3.2.2. 3aounas popma oOydeHUs

TpynoeMKocTh, 4ac

AynutopHas padora

E
D 0 o = L2
Ne Pasjieb/Tembl o - QE) % = i = % % E’ E
n/n AUCHUILIHHBI @ = s = = e E T = 2 =
==} ® = = = g = > 2 5 &
= | E2F &% | 22| ¢
O E = = 8
1 Paszngea 1. [lokossmiasicsl sKUAKOCThH 1 1 10
1.1 | Tema 1. OcHOBHEBIE CBOMCTBA 0,25 2
JKAJIKOCTEH U ra30B
1.2 | Tema 2. HampsikeHHOE COCTOSIHUE 0,25 2
YKUJIKON Cpeibl
1.3 | Tema 3. l'mapocraTuka 0,25 0,5 4
1.4 | Tema 4. OTHOCUTENBHBINA HOKOM 0,25 0,5 2
KUIKOCTH
2 Paznen 2. /IBu:keHHne JKHAKOCTH 1 3 24
2.1 | Tema 5. KunemaTtuka >KUIKOCTH 0,2 4
2.2 | Tema 6. OCHOBHBIC ypaBHCHHUS 0,2 15 4
JBMOKEHUS KUIKOCTH
2.3 | Tema 7. OCHOBBI THAPOTUHAMUYIECKOTO 0,2 0,5 4
noxoous
2.4 | Tema 8. JlaMuHApHBIN PEKUM TCUCHHSI 0,2 0,5 6
2.5 | Tema 9. TypOyneHTHBINA peKUM 0,2 0,5 6
TEYESHUS
3 Pa3zpnen 3. MecTHbIe rHApaBINYECKHE 1 2 40
CONMPOTHBJICHHUS H pacyeT
TpyOOnpoBoaos
3.1 | Tema 10. MecTHBIE THIPABINYCCKUE 0,25 0,5 10
COMPOTHUBIICHUS
3.2 | Tema 11. HcTedenue sxuakocTeit uepes 0,25 0,5 8
OTBEPCTHS M HACATKU
3.3 | Tema 12. I'uapaBnuyeckuit pacyer 0,25 0,5 10
TpyOONnpoOBOI0B
3.4 | Tema 13. I'ugpaBnuyeckuii yaap 0,25 0,5 12
4 Pa3nen 4. Oco0eHHOCTH TeUeHHs ra3a 1 2 22
4.1 | Tema 14. PaBHOBECHE U IBUKEHHUE ra3a 0,3 0,6 7
4.2 | Tema 15. CBepX3BYKOBOE TEUCHHE Tra3a 0,4 0,8 8
4.3 | Tema 16. Ckaukul yIJIOTHEHUS 0,3 0,6 7
Hroro | 108 4 8 96

3.3. Conep:xkaHue IUCUHUIIHHBI

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 COCTOSIHME KMIAKOI Cpebl

Cuiibl, nedCTBYIOIIME B JKMJIKOCTH. MaccoBble M TOBEPXHOCTHBIE cuibl. KacarenbHbie
HanpspkeHus. HopmanbeHble HampsbkeHust cxatus. ['mapocratuyeckoe naBieHue. AOCOIIOTHOE,
BaKyyMMeETpUYecKoe, H30bITOuHOe naBieHus. JluddepeHnunansHoe ypaBHEHHWE TOKOSIIEHCS
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 TBEpJbIE IUIOCKHE W KPUBOJIMHEHHBIE MMOBepXHOCTU. 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 JKUAKOCTH

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 DOinepa ABWKEHUA HACAIBHOW HEC)KMMAEMOW O KHAKOCTH. Y paBHEHHUE
HEpa3pbIBHOCTU B AuddepeHmanbHoi hopMe Ui CTalMOHAPHOTO M HECTAIIMOHAPHOTO TEUYECHUH.
VYpaBuenne HaBbe — CTOKCa 15 BSI3KOM HECKMMAEMOM JKUIKOCTH. YpaBHeHue bepnymnm ans
UJICAJIbHOW HECKUMAEMOM KUJIKOCTU. Y paBHEHUE bepHYy UM U1 BA3KOM HEC)KUMAEMOU )KUIAKOCTH.
I'paduueckas unTepnpetanus ypaBHeHus bepuyinu. I'mapasnudyeckoe conpoTusieHue: popMyiia
Hapcu — Beiic6axa.

Tema 7. OcHOBBI THAPOAUHAMHUYECKOTO MOA00UA

I'eomerpuueckoe, KUHEMaTHYECKOE U JUHAMUYECKOE MO0J00He MOTOKOB XHMJKOCTU U rasa.
Kputepun u uncna nmonodus, ux poib U ¢u3ndeckuil cMpici. MeTon Teopun pa3MepHOCTH (T
teopema). Ilonste pexumoB TeueHus. Kpuruueckoe umcno PelfHonbaca. KaButanws.
KaBuranmonnas spo3susi.

Tema 8. JlaMmuHApHBII pe:KUM TeYeHHSA

Crnouctele TedeHus: B Kpyrioi TpyOe (Teuenue Ilyaseinis) u B iockoi 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

Ocobennoctu TypOyJIE€HTHOTO MOTOKA JKUJIKOCTU: MTHOBEHHAS, CPEAHSS U IMyJIbCaIlMOHHAS
ckopocTu. YpaBHeHus PeiHonpaca. JIByxcioiiHas Mopaenb TypOysneHTHoctd Ilpannaris.
Pacnipenenenre ckopocTH pu TypOYJIEHTHOM PEKUME TEUEHHUS B TPyOax ¢ TIaAKOHN U IIEPOXOBATOM
MOBEPXHOCTHIO. Pacyer ruapaBIndecKkoro conpoTuBieHus, ¢popmyisl: brnasnyca, ludpuncona,
[Mpanarns, Konbpyka — Yaiita.



Pa3znea 3. MecTHbIe rHAPABIMYECKHE CONIPOTUBJIEHHSI M pacyeT TPyOONpoBo10B

Tema 10. MecTHbIe rHAPaBIHYECKHE CONPOTHBJICHUSA

dopmyna Beticbaxa. [Torepu mpu BHE3aITHOM PaCIIMPEHUH KPYTJIONH TPYOBI, PY BHE3AITHOM
CYKEHMH, TIpY BXOJE U BBIXOJE M3 pe3epByapa, norepu B auddysope u kordysope. Ilorepu npu
BHE3aIMHOM NoBOpoTe TpyOsl. [loTepu npu riaBHOM OBOPOTE TPYOBHI.

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'uapaBinyeckuii 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 MaIIMHAaX.

Tema 13. I'uapaBianyeckunii yaiap

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

Pa3nen 4. OcobGeHHOCTH 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 MACaIbHOrO Tra3a. YpaBHeHuEe bepHyum ani HMOealbHOrO rasa Ipu:
MU30TEPMHUYECKOM H aJHadaTHYECKOM Tpolieccax. Y CTaHOBUBIIEECS IBUKECHHE BSI3KOTO ra3a B Tpyoe
IIOCTOSIHHOTO CEYECHMS.

Tema 15. CBepx3ByKoBOe TeueHHe raza

CKOpOCTh pacnpocTpaHeHUs] OECKOHEUHO MajblX BO3MYIIEHUH (CKOpOCTh 3ByKa). Ymucio
Maxa. J[03ByKOBOHM, KpUTUYECKUN U CBEPX3BYKOBOW pexumbl TeueHus. Koaddumument ckopoctu.
OcobeHHOCTH TeueHMs rasza B TpybOax nepemeHHoro cedenusi. Comso JlaBans. Vcteuenue rasa us
pe3epByapa. ['azoquHaMuueckue GyHKINN.

Tema 16. Ckauky ynioTHeHHS

[Ipsimoii ckadok yruioTHeHUs. CBsi3p MEXAy MapamMeTpaMu rasa 0 M Ioclie CKayka
ymotHenus. @opmyna Ilpanarna. Yaaphas anuabata u ee cpaBHeHHMe ¢ anuabaroil [lyaccona.
Henpsimoii (kocoit) ckauoK yIUIOTHEHHUSI.

3.4. Temaruka ceMUHAPCKHX/NIPAKTHYECKHUX M J1a00PATOPHBIX 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. PexuMbl TedeHUS >KUAKOCTH (BUpPTyajbHas 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.

[IpakTnueckoe 3anatue 12. PacueT ciokHbIX TpyOOIIpOBOJOB, 3a/1a4H.

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

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

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

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

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

[TpakTuueckoe 3ansarue 18. 3ammra BUPTYaIbHBIX TAOOPATOPHBIX pabOT (TECTUPOBAHUE).

3.5. TemaTuka KypcOBBIX MPOeKTOB (KYPCOBBIX padoT)
KypcoBsie paboThI/IPOEKTHI HE MPEyCMOTPEHBI.

4. Y4ueOHO-MeTOAUYecKOe M UHPOPMALIMOHHOE o0eclieueHne
4.1. HopmaTuBHbie 10kyMeHTHI 1 'OCThbI

1. TOCT 2.701-2008 ECKJ/I. Cxembl. Bunbl 1 Tanbl. O01mue TpeOoBaHus K BBIITOJTHEHHIO;

2.'OCT 2.781-96 ECKJ. OO6o3HaueHust ycioBHble rpadudeckue. Ammaparsl
TUAPABIMYECKHEe ¥ MHEBMAaTHYECKHE, YCTPONCTBA YIOpaBIE€HUS U NPUOOPHI KOHTPOIBHO-
U3MEPUTEIILHBIC,

3.TOCT 2.782-96 «ECK]Jl. O06o3nauenusi yciaoBHble Tpadudeckue. MarHbl
TUIPABIMYECKHUEC U THEBMATHUCCKHUC;

4, TOCT 8.417-2002 I'CH. EnuHuLBEl BETUYNH;

4.2.  OcHoBHas JuTepaTypa

1. Jlotiusuckuit JI.I'. MexaHuka »XMJIKOCTU U Taza. Yueb /Ui By30B. — /-€ u3., ucmp. — M.
Hpoda, 2003. — 840 c.
2. Emues b.T. Texuuueckas ruipomexanuka. Yueb ais By30B8. — M.: MamuHoct, 1987. — 440

3. lleitnak A.A. I'mapaBnuka U THAPONHEBMONPHUBOA. OCHOBBI MEXAHUKHU KUJKOCTHU U ra3a.
Vuebuuk — M.: UHOPA-M, 2025. - 270 c.

4. benenkoB F0.A., Jlenemkun A.B., Muxaiinun A.A., Cy3ganeueB B.E. JlabopatopHbie
paborel mo Kypcy «OOBEeMHBIE THUIAPABIMYECKHE TMPUBOJBI), BBIMOIHsAeMble Ha [I9BM.
MeTtoauueckoe mocoOue sl CTYIEHTOB BBICIIMX YYEOHBIX 3aBEACHHMI MAIIMHOCTPOUTEIHHBIX
cnenuanbHocTelt. [lon pemakiueii nmpodeccopa A.B. Jlememkuna. — M.: MockoBckuit T[lonurex,
2017.-59 c.

5. Muxaitmun A.A., Ilxakamze C.J1., KypmaeB P.X., Ctpokos IL.U. 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. JlomoJIHUTebHAs JIUTEpPaTypa

1. bamrra T.M., Pyanes C.C., HekpacoB b.b. 'ugpaBnuka, ruipoMalinHel ¥ THIPOIIPUBOJIBI.
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 non. — M.: Hayka, 1991 r. — 600 c.

4.4, DiaekTpoHHBbIe 00pa3oBaTe/bHbIE PeCYPChI
[IpoBenenue 3aHATUN U aTTECTAIUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM

CHCTEMbI TUCTAaHIMOHHOTO oO0yueHust ynuBepcutera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIIeKTPOHHBIX 00pa3oBaTeNIbHBIX pecypcoB (DOP) mo BceM pazjenam mporpamMmbl:

Haszpanue DOP
I'uaporazoarHaMHuKa https://online.mospolytech.ru/course/view.php?id=8199

Pazpaborannbiii DOP Bkiatowaer B ce0si: JNEKIMOHHBIH M TMPAKTUYECKUH MarepHaln,
caMoCTosTelbHYI0 paboty (B Buume pedepara, PI'P, kypcoBoil pabOThl WM TNPOEKTA);
BUJICOMATEPHAJIBI; IPOMEIKYTOUHBINA U UTOTOBBIN TECTHI.

HOp?II[OK IMPOBCACHUA pa60T B AUCTAHIIMOHHOM (1)OpMaTC YCTaHaBJIMBACTCA OTACIIBHBIMU
pacIopsKCHUSIMHU TIPOPEKTOPA MO YUeOHOH paboTe W/WiK IIEHTPOM Y4eOHO-METOAMYECKON paOOTHI.

Kamnmﬁ CTYACHT oOecrieueH HHIUBUAYAaJIbHBIM HCOTpaHNYCHHBIM AOCTYIIOM K

AJIEKTPOHHBIM OUOJIMOTEKaM YHUBEPCUTETA (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 MPorpaMMHoe
o0ecneyeHue

1. MoitOduc — poccuiickas KOMIaHUA-Pa3pabOTUNK 0€30MACHBIX OPUCHBIX PEIICHUN JUIs
oOuieHusT M COBMeCTHOM paboTel ¢ JokymeHtamu (AnbrepHaruBa MS  Office)
https://myoffice.ru/

2. LibreOffice — kpoccriardopMeHHbIH, CBOOOTHO pacpoCTpaHAeMblii O(UCHBII MAKET ¢
OTKPBITHIM UCXOHBIM KojtoM (AsbrepHatuBa MS Office) https://ru.libreoffice.org/

3. T'maopaBnuka, rHapOMAIINHBI ¥ TUAPOTIPHBOBL. JIabopaTopHbie paboOTHI 10 Kypcy. YacTb
1. I'uppasnuka. Pa3zpaborka kadenpsl «I'mapapauka, THAPOMAIIMHBI M TUAPOIIPHUBO
MI'TY «MAMUW» 2011 r. — BupTyanapHbIe 1abOpaToOpHbIC PabOTHI.

4. FreeCAD — mapamerpuyeckas CAIIP obmiero Ha3Ha4eHUS C OTKPBITBIM HCXOJHBIM
kozom https://www.freecad.org/index.php?lang=ru

5. OpenFOAM — oTkpeITOE IPOrpaMMHOE 00ECTIEYCHHE IS YUCIEHHOTO MOJICIIMPOBAHUS
3aJad =~ MEXaHWKH  CIUIOIIHBIX  CpPel  METOJIOM  KOHTPOJBHOTO  00Bema
https://www.openfoam.com/, https://openfoam.org/.

6. ParaView — oTKpbITHIi rpaduuecKuii Kpocc-maaThOpMEHHbBIHN MaKeT /I HHTEPAKTUBHOMN
BU3YyaJIM3aIlMH B UCCIIE0BATEIbCKUX 1essix 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.

ocoukrwhE

12

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

Poccuiickas HaumoHansHas oubmmoreka http://www.nlr.ru

OBC «YuuBepcurerckas oubmuoreka ommain» https://biblioclub.ru/index.php

Hayunas anexkrponnas oudauoreka http://www.elibrary.ru

Poccuiickas rocypapcrBenHas oudanoreka http://wwwe.rsl.ru

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

«TexakcnepT» — cpaBoYyHasi cUCTeMa, MPEAOCTaBISAIONIasi HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTHUBHO-TIPaBOBYIO MH(popMaruio https://Texakcnept.cailt/

HIT «ABOK» — DOMONIHMK UWH)XXEHEpa 1O  OTOIUICHWIO,  BEHTWISALMH,
KOH/IMIIMOHUPOBAHUIO BO3/yXa, TEIJOCHAOKEHUIO M CTPOUTENBHOW TeIIo(pu3nKe
https://www.abok.ru/

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

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

5. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JUia mpoBeneHUs JIEKUMOHHBIX 3aHATUH HUCIHOJB3YIOTCS ayJWTOPUH, OCHAIICHHbBIE
KOMITBIOTEPaMH, HWHTEPAKTUBHBIMU JOCKaMH, MYJbTUMEIUWHBIMA IPOEKTOPAMHU U SKPAHAMU:
AB1406, AB2404, AB2415 u ayauropum ooOmiero ¢onma. [[ns mpoBeneHUs CEMHHAPCKHX H
n1abopaTopHbIX padoT ucnonb3yrTes aynuropun: AB1101, AB1406, AB1407 u aynuropuu xopryca
YPBAH.TEXHOI'PAJ] HMuuHoBannoHHO-00pa3oBaTelbHOM KoMIUleKce «TexHorpam», KOTOpBIH
pacnonoxeH Ha tepputopun B/IHX.

6.1.

6. MeTroauyeckune peKOMeH AU

MeTtoanyeckne peKOMeHAAINH JIJIsl MPENoAaBaTe sl 0 OPraHu3aluu
00y4eHuUs

6.1.1. IlpenonaBarenb OpraHu3yeT MpenoJaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu «llonmoxxenuss 00 opraHuzanuu 00pa3oBaTENbHOrO Mpolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (UiIHanax», yTBepkKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHU TMpENoiaBaTellb JOBOJUT O CBEJCHHS CTYICHTOB COJEpIKaHHUE
paboueii nporpammsl aucuuruHbl (PIII).

6.1.3 IlpenogaBatens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha!

BUJbI U (OPMBI NIPOBENICHUS 3aHATUN MO JUCLMILIMHE, BKIOYAs MOPSAIOK MPOBEACHUS
3aHATUH C TPUMEHEHHEM TEXHOJOTMH JUCTAHIMOHHOTO OOY4YeHUS U CHUCTEMBI
nucTaHmoHHoro ooydyenust yausepcurera (CO Mockosckoro Ilonurexa);

BUJIbI, COJEpPKAaHWE W MOPSNOK IMPOBEACHUS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH B
COOTBETCTBUH C (DOHJIOM OLIEHOYHBIX CPE/CTB;

dopMmy, coaepkaHue U TOPSJIOK MPOBENEHHUS TNPOMEXKYTOYHOM aTTecTallud B
COOTBETCTBUU C (POHIOM OIIEHOUYHBIX CPEACTB, MperycMoTpeHHbIM PIT/I.

6.1.4. IlpenonaBaTenb TOBOAMT A0 CBEJICHUS CTYACHTOB IpadHUK BBHINOJHEHHS Y4YeOHBIX
pabot, npeaycmotpeHHbix PI1/JI.


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 pEeKOMEHAYET CTYAEHTAM OCHOBHYIO M JOTIOJHUTEIBHYIO JINTEPATYPY
C caMoro Havaia 3aHsATHI. PexkomeHyeTcs B Hauaje ceMecTpa BbICIaTh CTYJIEHTaM B AJIEKTPOHHOM
BU/JIE BCIO OCHOBHYIO JINTEPATYPY MOCPEICTBOM JIMYHOIO KaOMHETa UITU 3JIEKTPOHHOM MOYTHI.

6.1.6. IlpenonaBarens mpenoCTaBiIseT MEpe] MPOMEKYTOUHOM aTTecTanued (SK3aMeHOM)
CIIMCOK BOIIPOCOB JJIsi HOJITOTOBKHU.

6.1.7. TlpenogaBaTenu, KOTOpbIE MPOBOJAT JEKIIMOHHBIE U MPAKTUYECKHE (CEMHHApPCKUE)
3aHATHA, COTVIACYIOT TEMaTHYECKHI IJIaH MPaKTUYECKUX 3aHATUH, YTOOBl MCIOJB30BaTh €IUHYIO
cucteMy 0003HAaYEHUI, TEPMUHOB, OCHOBHBIX IMOHSATUI IUCLHUIUIMHBIL.

6.1.8. Ilpu mMOArOTOBKE K CEMHHAPCKOMY 3aHATHUIO IO TMEPEYHIO OOBSIBICHHBIX TEM
NPEnoJIaBaTeNl0 HEeOoOXOJMMO YTOYHHTH IUIAH HMX HpoBeaeHus, corijacuo PIIJI, mpomymats
(bOopMyIIMPOBKHU U COJIep’KaHue Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXKICHHE, O3HAKOMUTHCS C
IIEPEYHEM BOIIPOCOB 10 TEME CEMHUHApA.

B xone cemMuHapa BO BCTYNHTEIHHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMbI
CEMHUHApPCKOI0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 0OCYXKJIEHUE Ka)JI0Iro
yueOHOoro Borpoca. Mcmnonb3oBaTh (PPOHTAIBHBIM ONPOC J1aBas BO3MOXXHOCTh BBICTYIHUTH BCEM
CTyJ€HTaM, IPUCYTCTBYIOIIUM Ha 3aHATUU.

B 3akmounTenbHOM 4acTH CEMUHAPCKOTO 3aHATHSI CIEAYyeT MOJABECTH UTOTHU: JIaTh OLIEHKY
BBICTYIUIEHUH Ka)KI0Tr0 CTYJI€HTa U y4eOHOM IPYMIIbI B LEJIOM. PaCKpBITh MOJI0XKUTENbHbBIE CTOPOHBI
U HEJOCTaTKU MPOBEIEHHOTO CEMHHAPCKOTO 3aHATHsA. OTBETUTh HA BOMPOCH CTYJIEHTOB. BhiIaTh
3a/laHus JJI CaMOCTOSITENIbHOM pabOThI 110 MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.

6.1.9. IlenecooOpa3Ho B XO0/€ 3alIUTHI 33JaHUN Ui CAaMOCTOSTENbHONW PabOTHI 3a1aBaTh
BBICTYNAIOUIUM U ayAUTOPUM JIOTIOJHUTEIbHBIE U YTOUYHSIOIIME BOIIPOCH C LENbI0 BBISICHEHUS UX
MO3UIUH MO CYLIECTBY 00CYXIa€MBIX TPOOIEM.

6.1.10. Bo3MOXXHO TpOBEIEHUE 3aHATHI W aTTeCTallii B IUCTaHIMOHHOM Qopmare ¢
MPUMEHEHHUEM CUCTEMBI IUCTaHIIMOHHOTO 00yuenus yuusepcutera (CJO Mockosckoro [Tonurexa).
[Topsimox mnpoBeaeHuss pabOT B JUCTAHIMOHHOM QopMmaTe YCTaHaBIMBAETCA OTIEIbHBIMU
pacrnopsHDKeHUSMHU [TPOPEKTOpa Mo yueOHOU paboTe W/l LEHTPOM y4eOHO-METOINYeCKOoil paboThlI.

6.2. MeToauyecKkue yKa3aHUs sl 00yUAKIIUXCS M0 0CBOEHUIO JUCIHIIINHBI

6.2.1. CtyneHTy HEOOXOAMMO COCTaBUThH AJisi ceOs rpaduK BHINOJHEHHS y4eOHBIX pador,
npenycmorpeHHblx PIIJ] ¢ yuérom TpeGoBaHuM NIpyrux IUCHMIUIMH, M3Y4YaeMbIX B TEKYILEM
ceMecTpe.

6.2.2. Ilpu npoBeneHUM 3aHATHH U MpOLEAYp TEKyIIed M MPOMEKYTOUHOM aTTeCTallUu C
UCTIOJIF30BaHUEM WHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
oOpaszoBanus ynusepcureta (CIO Mockosckoro [lonuTtexa), kak BO BpeMsi KOHTAaKTHON paboThI ¢
npernoiaBaTesieM, Tak W BO BpEeMs CaMOCTOSTENFHOW pabOTBl CTYICHT JIOJDKEH O0eCHednuTh
TEXHUYECKYI0 BO3MOXHOCTb JUCTAHIIMOHHOI'O MOJKIIOUYEHUS K CHCTEMaM JIMCTAaHIIMOHHOIO
oOyuenust. [Ipy OTCYTCTBHMHM TakOH BO3MOXKHOCTH OOCYIUTHh CHTYallMI0 C TIperojaBaTeieM
JUCLUTUIMHBL.

6.2.3. K npomexxyTO4HOM aTTecTalluy JOMYCKAIOTCS TOJBKO O0yYarOIINeCs, BHIMOTHUBIINE
BCE BH/JIbI yueOHO paboThl, MpeycMOTpeHHbIe padoueil nporpammoit aucruminasl (PI1IT).
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7. ®OoH] OLIEHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJISA M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHU

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 npouiecce 00y4eHMsI NCTIONB3YIOTCS CIEIYIOLINE OLICHOUHBIE CPEACTBA TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH:

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

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

— 3amMra J1a00paTopHBIX padboT B JOpME TECTHPOBAHHMS.

7.2. llkaja u KpUTepUH OLIEHUBAHUS Pe3yJbTATOB 00y4eHUsI

[IpomexxyTounas arTectanus o0ydarouxcs B GopMe sK3aMeHa MPOBOAUTCS 10 pe3yIbTaTaM
BBHIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl palOThI, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUTAHOM IO JAaHHOMN
JAUCHUIITIMHE, TIPU 3TOM YUHUTBIBAIOTCA PE3YyJIbTAaThl TCKYIIECTO KOHTPOJIA YCIICBAEMOCTH B TCUCHHUC
cemectpa. O1eHKa CTeNeH! JOCTUKEHUS 00yJaroIUMUCS TIAHUPYEMbIX PE3YJIbTaTOB 00yUEHUS 10
JAUCHUIINIMHE TMPOBOJUTCA IIperoaaBaTrCjicM, BCAYIIHUM 3aHATHA 10 AJUCHUILIMHE MCTOAOM
9KCIepTHOU oneHKu. [lo uToram mpoMeXyTOYHOH aTTecTaluy IO AUCHUILIUHE BBICTABISETCS
OLICHKA «OTJIUYHO», «XOpOILIO», «YyJOBJIETBOPUTEIILHO» WIH «HEYAOBIETBOpUTENbo». Ha naty
MPOBEJICHUS MPOMEKYTOUHON aTTECTallMd CTYICHTHI OJKHBI BBINOJHUTH BCE BUIBI Y4EOHOUH
paboThl, TPenyCMOTpEeHHBIE paboueill mporpaMmoi mo auciuiuiuHe «l uapora3zoguHaMuKay, a
MMEHHO: BBIIIOJHUTH TUIIOBBIE PA3HOYPOBHEBBIE 33JauUM JJISi CAMOCTOSTENbHON paboThl — 8 3a7auy;
0(OPMUTH MPOTOKOIBI MO 6 BUPTYyaIbHBIM JTAOOPATOPHBIM paboTam; MPOWUTH TECTUPOBAHUE II0
nabopaTopHBIM paboTam.

[IIxana oueHMBaHUs PE3YJIBTATOB SK3aMEHA:
Illkana ouenueanus Onucanue

Omauyno Buinonnenvt 6ce 6uodvl yueonou pabomuvl, npeodycmompeHHvle
yuebnvim nianom. CmyoeHm OemMOHCmpupyem CcOOmeemcmeue
3HAHUL,  YMeHUll, HABbLIKO8  NPUBCOCHHbIM 6  mMadIUYAX
nokasameineu, — onepupyem — NPUOOPEMEHHbIMU — 3HAHUSMU,
VMEHUAMU, HABLIKAMU, NPUMEHAEm UX 6 CUMYAYUSX NOBbIUEHHOU
cnoocnocmu.  Ilpu  smom  mooxcem — Ovimb  OOnyujeHa
HEe3HAUUMeNbHAs OwudKA, HEeMOYHOCMb, 3ampyoHeHue npu
AHAIUMUYECKUX ONepayusix, nepeHoce 3HaHull 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, OONYCKAOMCS 3HAYUMeENbHble OUWUOKU,
NpOoAGIAeMcs: OMCYMCmeue 3HaAHUll, YMeHUU, HABbIKO8 NO POy
nokasameinet, cmyoenm ucnvimoieaem 3HaAYUMenbHble
3ampyOHeHuss NPu ONepupo8anuy 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

7.3. OueHouHbIE CPeACTBA

7.3.1. Tekymuii KOHTPOJIb

Jlist mpoBeIeHUsI TEKYILIEr0 KOHTPOJIS IPUMEHSIOTCS ClIeytolue GOpMbI: cCaMOCTOSITEIbHOE
pelIeHre pPa3sHOYPOBHEBBIX THIOBBIX 33/ad IO BapuUaHTaM, CaMOCTOSITEIbHOE OQOpMIICHHE
IPOTOKOJIOB BUPTYAJIbHBIX JJAOOPATOPHBIX PadOT, TECTHI.

Pa3HOypoBHEBbIE THUIIOBBIE 3a/la4yM ISl CAMOCTOSITENIbHOTO BBINOJHEHUS IPEICTABICHBI B
yueOHOM mocoOuu [5] W3 chnucka OCHOBHOW JjuTeparypbl. llpm H3ydeHUM AMCHUILUIMHBI
«'maporazoquHamMuKay MPeTyCMOTPEHO BHIMOIHEHHE § 3a/1a4 U3 BbIIIEYKAa3aHHOTO HCTOYHUKA:

— 2 3aaun U3 paszzaena «l uapocraTukay;

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

— 2 3a1aun U3 paszzaena «McredeHue KUAKOCTH Yepe3 APOCCENIUPYIOLINe yCTPOHCTBay;

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

3azauM BBIJAIOTCS IO BapUaHTaM, IPUYEM 3aJauH, BbIIAHHBIE U3 OJHOTO U TOTO K€ pa3jerna
1ocoOusl, TOJKHBI OBITh pa3Ho ciiokHOCTH. PeleHHble 3a1aun ohopMIiIsitoTes Ha JucTax ¢popmara
A4 c ykazanueMm rpynnsl, PO crynenTa, Bapuanta. OO0s3aTeabHO HAJIMYUE YCIIOBHS 3aJadyd
(BKJIIOYAsi PUCYHOK), X0J1a PELIEHUsI, pACUeTOB U OTBETA. 3alUTa PEIIEHHBIX 3aa4 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.
[TpenycMoTpeHo BhINONIHEHUE 6 1aOOPaTOPHBIX padoT:

I'-1. lemoHcTpanus ypaBHeHus bepHyuim.

I'-2. PexxuMBI TeUEHUS )KUIKOCTH.

I'-3. Onpenenenue noTeps Haopa.

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

I'-5. Onpenenenue ko PuImeHTa UCTEICHHS Yepe3 HACAIKH.

I'-6. I'mapaBanueckuil yaap B TpyoonpoBo/e.

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

3ammra BUPTYaJIbHBIX JIAOOPATOPHBIX PAa0OT oOCylIecTBIseTCs B (hopMe TECTHPOBAHUS.
TecTupoBaHWe CUMTACTCS 3aCUMTAHHBIM, €CJIM CTYJEHT OTBETWJI MpaBWIHLHO Ha Oojee yem 55%
BOIIPOCOB.

7.3.2. [IpomexxyTouHasi aTTecTarus
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[TpomMexyTouHas aTTecTanus 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 6unet Brimoyaercs 3 BOIpoca U3 pa3HbIX pa3/ieioB AUCUUILUIMHBI U OJHO MPAKTHIECKOEe
3amanue (3a1a4a).

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

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

4. TlpoBemeHue »HK3aMeHa C WCIOJIB30BAHUEM CPEACTB JJIEKTPOHHOTO OOydeHUs U
JUCTAHIIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOIUN BBHIMOIHAETCS B COOTBETCTBUU C YTBEPKIEHHBIM B
yausepcurere "[lopsakoM MpoBeeHUs MPOMEXYTOYHOH aTTECTAllMU C UCIOJIb30BAHUEM CPE/ICTB
3JIEKTPOHHOr0 00YUYEHMSI U IUCTAHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH".

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

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 OAHH HJIN Ooinee BHUI0B yqe6H0171 pa6OTbI, YKa3aHHBIX B Ta6J'II/II_[C,
npenoaaBarCyib UMCCT IMPABO  BBICTABUTb HCYAOBJIICTBOPUTCIBHYIO OLCHKY II0 HUTOraM
HpOMe)KYTOHHOfI aTTcCTalluu.

7.3.3. Bonpocs! AJi NOATOTOBKH K 9K3aMEHY

1. Omnpenenenue kuaKocTh. [IMOTHOCTD, yIeNbHBIN BEC, BI3KOCTh KUIKOCTEH U Ta30B.

2. Cxarue U pacuIMpeHne KUIKOCTSH U ra3oB.

3. Cunbl, JAeHCTBYWOIIME B JKUAKOCTSX: BHEIIHME W BHYTPEHHHE, MAacCOBBIE U
MOBEPXHOCTHBIE. [ MapocTaTyecKkoe AaBICHUE U KacaTeIbHOE TPEHUE.

4. JlaBieHUs B HEMOABIKHOM >kMAKOCTU. 3akoH [lackas.

5. Bakyymmerpuueckoe U MaHOMETPHUUECKOE JaBIICHUE.

6. IIpuGopsl 11 U3MEepeHUs 1aBIEHUS.

7. YcnoBue paBHOBECHS MKHUIKOCTH. [ HMIPOCTATHUECKOTO aBJICHHUS B HEMOIBUKHOMN
JKHJIKOCTH.

8. MuddepennmanpHoe ypaBHEHHE THAPOCTATUKH Depa.

9. CaoiicTBa naBNeHUs B HEMOABIKHOM >KUIKOCTH. [IOBEpXHOCTH pPaBHOTO IaBJICHUS.
CBoOoHAsT TOBEPXHOCTH KHIKOCTH.

10. OTHOCHUTENBHBIN MOKOU KUIAKOCTH MIPH MPSIMOIUHEIHHOM YCKOPEHUHU

11. OTHOCHUTENBHBIN MTOKOH KHIKOCTH BO BPAIAIOIIEMCS IIMIIMHIPHUIECKOM COCY/IE.

12. OmnpeneneHue CUibl, ACUCTBYIONIEH HA MIOCKYIO CTEHKY B MOKOSIICHCS KUIAKOCTH.

13. Cwuna BO3AeiCTBUS KUAKOCTH Ha KPHBOJIMHEHHYIO TIOBEPXHOCTb.

14. 3akon Apxumena. VYcIoBHS IUIaBaHUS U OCTOMYMBOCTH Teld. MeTaleHrp,
METAIIEHTPUYECKasi BBICOTA, METAIEHTPUUYECKUN panyC, METAUCHTPUYECKUN paauyc,
AKCLIEHTPUCUTET, METALIEHTPUYECKUI MOMEHT.

15. Bunb! aBvkeHus XuakocTen. J[Ba coco0a onucaHus ABUKEHUS KUIKOCTH: Jlarpamxka
u Diinepa.
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OCHOBHBIE TOHATUSI KUHEMATUKH KUJKOCTU: CKOPOCTh, YCKOPEHHE, TUHUU 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.
Hcnonbs3oBanue ypaBHEHUsI bepHym Uil pacuera rnapaMeTpoB U3MEPEHHs] CKOPOCTH
notoka (Tpyoka [Iuto) u o6beMHOr0 pacxoaa ®KuAKoCTH (pacxogomep Bentypu).
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 s KOppeKuu CKOPOCTHOTO HAmopa.
ITorepu Hamopa Ha TpEeHHUE.

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

TypOyJeHTHBIN pexXUM TEUCHHUS KUKOCTH.

[Tomyamnupuyeckue Teopun TypOyiaeHTHoCTH. [loTepu Hanopa Ha TpeHue.

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

MecTHbIe ruipaBiIn4YeCcKue COIPOTUBIICHHUS.

[Torepu Hamopa rpu BHE3aIIHOM pacllIipeHuH oToka, popmyna bopaa-Kapho.

[Totepu Hamopa Npu BHE3AITHOM CY>KEHHH NIOTOKA.

[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 MAJOro OTBEPCTHUS B TOHKOW 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 MpH JIAMUHAPHOM pEXHMeE
TE€UYEHUsI )KUJKOCTU B KPYyTJIoH Tpyoe.

[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 TpyOONpOBOJOB 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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KakoBbl 0COOCHHOCTH T€UEHUS Ta30B B TPyOOIpoBoOaX?

['mapaBamueckuii yaap B Tpyoonposogax/ @opmysna XKyKoBCKOro i pacyeTa UMITyJIbca
JIaBJICHUS IIPU FUIpaBIndecKoM yaape. CriocoObl yMEHBIIEHUS THIPABINYECKOro yAapa.
MopenupoBanue TUAPABINYECKUX II0TOKOB. Ycenosus FeOMETPUYECKOTIO,
KMHEMaTUYEeCKOr0 M TUHAMUYECKOT O OA00MSL.

Kpurepuu ruapoamHamMuyeckoro momobus, uucia mopobus: Peitnonbaca, ®dpyna,
Oitnepa, CTpyxais U X PU3NYECKUIA CMBICI.

Hcnonb30BaHue METOIOB TEOPHH Pa3MEPHOCTEH Mpu 00pabOTKE OMBITHBIX JaHHBIX.
TepMoauHaMu4eckue IpoLecchl CHOKUMAEMOH JKUIKOCTH (rasa).

CKopocCThb pacnpoCTpaHEHHUS MaJIbIX BO3MYILEHUIN B HEMOJBUKHOM Iase.

OCHOBHBIE 3aKOHBI IBUKEHUS T'a3a (Macchl, KOJIMYECTBA IBUKEHHUS, TIOTHOM SHEPIUHn).
Cxkopoctsb 3Byka. Ynucno Maxa.

XapaKkTepUCTUKN OJJHOMEPHOTO0 MTOTOKA rasa. ['azoquHamMuyeckue QyHKIMH.

JIBuKeHME NIealIbHOTO Ta3a B KAHAJIE [IEPEMEHHOT0 CEYEHMSL.

JIBuxxenue rasa B coruie JlaBais.

Ckauku yriotHeHus. Pusnueckas npupoaa.

PacueT npsiMoro ckauka yrmjioTHEHHS.

Pacuer kocoro ckauka yriOTHEHHUS.

[Ipumepsl npakTUYecKOro 3a1aHus (3aaun) K SK3aMeHy:

1. Kuaxocts ¢ miotHOCThIO p = 850 kr/M% 1 BA3KOCTBIO v = 2 CT TO/IAETCA HA PACCTOSHUE
| = 20 M o ropuzonTaIBHOM TpyOe auamerpom d = 20 MM B koamuectBe Q = 1,57 n/c. OnpenenuTh
JaBJIeHUE, KOTOpoe TpeOyeTcs IUIsi NaHHOW Nojadd. MeCTHbIE THAPABIMYECKHE COMPOTHUBIICHUS

OTCYTCTBYIOT.
1
2. MaHoMeTpUYeCKOe [JaBJICHHE B v
ceuenun 1-1 T1pyOGompoBoma (cMm. pwuc.) 0 D E
p1=40xIla.  Jduamerpsl  TpyGompoBoja i A ——
D=02wm; d = 0,1 m. Pacxom ¥ IJIOTHOCTB 11 ‘ 2
Hegtu coorBercTBeHHO Q=0,1M/c wm

p =920 xr/M3. Omnpenenuts, MpeHedOperas
NOTEPSIMU HAIopa, TaBJICHUE p2.

3.

HarneratenpHast nuHus TpyOompoBoaa A

(puc.) COCTOMT U3 OJMHAKOBBIX IO JUIMHE U
JUaMeTpy BXOJAIIEH W HHUCXOZASIIEH BETBEW.
JaBnenne B Touke A pa=1,5-10°Tla; h=8m. h

Jnuua

tpybonpoBoga | =100wm, nguamerp

d =0,1 m. Pacxon medpru Q = 0,01 M>/C; TIIOTHOCTh
p =910 kr/mM3. JlaBneHne Ha BBIXOJE M3 TPYOBI
pasro 10° ITa. OnpesienuTh AaBIeHUE y HAacoCa.
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4. U3 HaropHoro 06aka BoJia TeUeT Mo TpyOe
nuamerpoM 01 =20MM W 3areM BBITEKaeT B
atMochepy depe3 Hacamok (OpaHICHOWT) C
JHaMeTpoM BbIXOAHOro otBepetust 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 M Ha BeIXO/C U3 Hacaaka V.

5. OmpenenuTh  pacxol  KEpPOCHHA,
BBITEKAONIEr0 W3 0Oaka 1Mo  TpPyOOIpPOBOIY
nuamerpoM d = 50 MM, eciii U30BITOYHOE JaBIICHUE
Bo3nyxa B Oake po =16 klla; BbicOTa YypOBHS
Ho =1 M, BBICOTa MTOAbEMA KEPOCHHA B MTEE30METPE,
oTkpbIToM B atmocthepy, H =1,75m. Ilorepsmu
sHepruu mnpeHeOpedb. [LIOTHOCTH,  KepocwHa

p = 800 kr/m>.

6. Boma meperekaer u3 neBoro 6aka B
npaBblif. OnpenenuTh CKOPOCTh TEUCHHUS KUAKOCTH
B Tpybe, ecnmu p1=0,3Mlla, p2=0,2Mlla,
h: =3 wm, h2 = 0,5 M, k0O3dduLIEEHT CONPOTHBICHNUS
KpaHa (= 8,5. YdecTb Takke NOTEpH Ha BXOX B
TpyOy M Ha BbIXOJ€ M3 TPYyObl, OCTaJIbHBIMU
HOTEPSIMU YHEPTUU NPEeHEOPEUb.

7. K neBoil moNOCTH THUIPOUMIHHIPA
MOJIKJTFOYEH MaHOMETp, a K TPaBOH — BaKyyMMETP.
KakoBo 3HaueHue mnpumnoxeHHOW cuibl F, ecnu
MaHoMeTp mokasbiBaeT  gaBiaeHue 0,2 Mlla,
BakyymmeTrp — paspsbkenue 40 klla, auamerp
nopurast D = 20 mwm, a auamerp mroka —d = 10 Mmm?

8. K neBoil mnomoct THIPOLMIMHIpA
MOJIKJIFOYEH MaHOMETP, a K IPaBOH — BaKyyMMETP.
KakoBomokazanue  MaHOMeTpa, €CId  CHIIa
F =314 H, BakyyMMeTp IMOKa3bIBaCT pa3pspKEHUE
40 xI1a, guametp nopmHs D =20 MM, a nuametp
mrtoka —d = 10 mm?

| -5

pBaK

pBaK
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9. Ilpu xaKoM Moka3zaHUU MaHOBaKyyMeTpa

CyMMa CHWJI, JCUCTBYIONIMX Ha MEMOpaHy, paBHa D

nymo. F =314 H, D = 100 mMm. ITnomaasio mroka
npeHeOpeub.

10. Ompenenutb ycuiane Ha MEPEropoiKy
0aka C BOJOH, €CIM TIOKa3aHWE BaKyyMeTpa
p: = 0,08 MIIa, a wmanomerpa pu=0,1 Mlla;
D=0,5wm.

11. K ¢pmibTpy momaercst Boja ¢ pacxoioMm
Q=1n/c mo TpyGe C BHYTpPEHHUM AHAMETPOM
d1 =10 MM, a oTBOmMTCs 1O Tpyde ¢ d2 =20 mMm.
Onpenenuth MOTEPU JABJICHUS Ha (QUIBTPE, €CIH
MOKa3aHus MaHOMETPOB pu1 = 0,1 MIla,
pw2 = 0,12 MITa. [Torepsimu B TpyOax npeHnedpeyb.

@pm MeMOpaHa
e

ra3s

F

| —

MeMOpaHa

12. Kepocun (mmotaocteio p = 800 kr/mM® n Baskocteio v = 0,025 CT) mepexaumBaeTcs Mo
ropuzoHTabHOM TpyOe amuuoi |=50m wu mmemerpom d =50 mm B kommyectBe Q =9,8 n/c.

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

TUAPABINYCCKUMU COITPOTUBIICHUAMU npeHe6p €4b.

rnapaBJINYCCKU

rmagkas. MecTHBIMH



