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1. Heaun, 3an0aum 1 IUIaHUPYyeMble Pe3yJbTAThl 00yYeHUs 10 AUCHUIIITHHE

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. 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
IIPUMEHEHHNE OCHOBHBIX CIIOCOOOB
MOJIy4€HHUs, TPeoOpa3oBaHusl, TPAHCIIOPTA U
WCIOJIb30BaHUs TEIUIOTHI B
TEIJIOTEXHUYECKHX YCTAaHOBKAX U CHCTEMax

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

— JIuneiinas anredpa

— @dusnka,

— TeopeTnueckasi MeXaHHKa,

— TexHuyeckast TepMOIMHAMHUKA,

— TermmoMaccooOMeH;

— BogocHaOkeHne 1 BOJOOTBEICHHE

— KoTenpHble yCTaHOBKM U TapOr€HEPATOPBI;

— CucreMsl OTOIUIEHNS, BEHTWIALIMYM U KOHINIIHOHUPOBAHUS BO3/1yXa;
— Tennomaccoo6MeHHOE 000pYI0BaHKE MTPEIPHATHIH;

— DHepreTU4ecKui KOMIIEKC MPOMBIIIJIEHHBIX TPEATPUATHI.




3. Crpykrypa u coaep:KaHue JUCUUIINHbBI

OO01mmas TpyA0eMKOCTh TUCIHUIUIHHBI cocTaBisieT 3 3adeTHbiX(e) equuuti(sl) (108 gacon).
JucuunnuHa uzydaercs Ha 3 cemectpe oOyueHus. DopMa NpoMeKyTOYHON aTTECTAllMU —

O9K3aMCH.

3.1. Buabl y4eOHOM padoThbI M TPYI0EMKOCTh

3.1.1. Ounas ¢popma oOydeHUs

Ne Bu yuebHoii paboTbr KouauyecTBO CemecTp
n/n 4acoB 3
1 AyIUTOpPHbIE 3AaHATHS 54 54
B ToMm unce:
1.1 | JIexkuun 18 18
1.2 | CemuHapcKue/MPaKTUICCKUE 3aHATHUS 36 36
1.3 | JIaGopaTopHBbI€ 3aHSTHUSI - -
2 CamocrosiTesibHas padora 54 54
B ToMm unce:
2.1 | BeimosiHeHHE 3a1aHUM 1711 CAMOCTOATEILHON 27 27
paboThI
2.2 | CaMocTOsITEIbHOE 00YUEHNE 27 27
3 IIpome:kyTOUHAsI aTTeCTANMS
3auet/nud.3a4eT/73K3aMeH IK3aMeH IK3aMeH
Hroro 108 108

3.2. Temarn4yeckuil IVIaH U3yYeHHUS TUCUUILIMHBI

3.2.1. Ounas dpopma oOyueHUst

TpyroeMkocThb, yac

AyautopHasi padoTa

®
g
()
E 2 4 5 < é -
Ne Pazaennbl/TeMbl ) 2 % x| E w 5 X Q=
- = O3 E E=E| 28| E2
n/n JAUCHMIIIMHDBI 4 § Sz g 2 = 5 E g <
2 Z mE x| 8 EE2| 5 &
O = v o oS ¥ X
= =< 9 S @ S O g
0 o < 8= =
«
O = = = S
Pazneua 1. Iloxkossmasics ;JKHAKOCThH 4 4 15
1.1 | Tema 1. OcHOBHEBIE CBOMCTBA 1 1
JKMJIKOCTEHN M Ta30B
1.2 | Tema 2. HanpskeHHOE COCTOSTHUE 1 1
KUJKOU Cpenibl
1.3 | Tema 3. I'mapocratrka 1 2 3
1.4 | Tema 4. OTHOCHTEIBHBIN ITOKOH 1 2 3
JKUIKOCTH
2 Paznen 2. /IBu:keHne sKUaKOCTH 5 8 24
2.1 | Tema 5. KunemaTuka >KUIKOCTH 1 1
2.2 | Tema 6. OCHOBHbIE YpaBHEHUS 1 4 5
JIBYDKEHHMS JKHUJIKOCTH




2.3 | Tema 7. OCHOBBI THAPOJUHAMUYECKOTO 1 2 3
110100151

2.4 | Tema 8. JJaMUHApHBIN PEKUM TCUEHUS 1 1 2

2.5 | Tema 9. TypOyneHTHBIN pexxum 1 1 2
TEUYCHHUSI

3 Pa3nen 3. MecTHbIe rTHApaBINYeCKHE 5 18 26
CONPOTHUBJIEHUS H pacyeT
TpyOOonpoBoaoB

3.1 | Tema 10. MecTtHbIe TUIpaBIUYECKUE 1 4 5
COINPOTHUBIICHUS

3.2 | Tema 11. Ucteuenue xuakocTeit uepes 1 6 7
OTBEPCTHS M HACATKU

3.3 | Tema 12. 'ugpaBnnyeckuii pacyer 2 4 6
TpyOOIIPOBOJIOB

3.4 | Tema 13. 'mapaBiuueckuii yap 1 4 )

4 Paznen 4. Ocod0eHHOCTH TeUeHHS ra3a 4 6 15

4.1 | Tema 14. PaBHoBecue 1 JBMIKEHHUE ra3a 2 2 4

4.2 | Tema 15. CBepx3BYKOBOE T€UEHHE Ia3a 1 2 3

4.3 | Tema 16. Ckauku yIIOTHEHUS 1 2 3

Hroro | 108 18 36 54

3.3. Coaep:xanue TUCHUNINHBI

Pa3nen 1. Ilokosimasics JKUKOCTh

Tema 1. OcHOBHBIE CBOIICTBA :KHAKOCTEH U ra30B

[lonsiTve >xuUOKOCTH B TUIporasoauHamuke. KamenbHble W Tra3000pa3Hble KUJIKOCTH.
['unoresa crimomHOCTH. OCHOBHBIE CBOMCTBA KUJIKOCTEN: TIIIOTHOCTD, CAKUMAEMOCTh, UCTIAPSIEMOCTb,
BSI3KOCTb, TEMIIEpaTypHOE paciiupeHue. JlaBieHue HachIeHHBIX napoB. Kanmwmispueiil 3¢ dekr.
PacTBOpMMOCTB Ta30B B KaNelbHBIX )KHIKOCTSIX.

Tema 2. HanpsizkeHHO€e COCTOSIHME KUIKOI Cpeabl

Cuiibl, JneHCTBYIOIIME B KMJIKOCTH. MaccoBble M NOBEPXHOCTHBbIE cuibl. KacarenbHble
HarpsbkeHuss. HopManbHble HampspkeHUsl cxaTus. [ uapocratuueckoe AaBieHHE. AOCOIIOTHOE,
BaKyyMMeTpuieckoe, Hu30bITouHOe naBieHus. JluddepeHunansHoe ypaBHEHHE MOKOSIIEHCS
KUJKOCTH B (popme Diinepa.

Tema 3. I'mapocraTnka

[lonsitTue abOcCoyOTHOrO MOKOSL  KUAKOCTH. (OCHOBHOE ypaBHEHHE TUAPOCTATHUKH.
[ToBepxHOCTH YpOBHS U €€ cBOIicTBA. JKuIKOCTHBIE TPUOOPHI 1 U3MEPEHUS IaBJIeHH. Y CTPOMCTBO
MaHomeTrpa. Cwiibl JaBJ€HHS Ha TBEpJbIEe IUIOCKUE W KPUBOJWHEHHBIE MMOBepxHOCTU. Cuia
Apxumena.

Tema 4. OTHOCUTEJIBHBIN MOKOH KUIKOCTH

[loHsiTHE OTHOCUTENBHOTO TOKOS >KUIAKOCTU. PaBHOYCKOpEHHOE [BHXKEHHE cocyAa C
KUJKOCTBI0. Bpamienue cocyaa ¢ )KUAKOCThIO € TIOCTOSSHHOM YTJIOBOM CKOPOCTBIO BpalleHUS.

Pa3nen 2. /IBu:xeHMe JKUJAKOCTH

Tema 5. KunemaTuka »uaKoCcTH

Meroapl omucaHus JBWKEHUS SKUAKOCTH (MeTonm DOimepa u  Meroa Jlarpamka).
CranoHapHOe W HECTAallMOHApPHOE TEYEHUs. YCKOpeHue XKuAKkoW wyacTuipl. KuHematnueckue
XapaKTEPUCTUKH TMOTOKA: JIMHUHM TOKA, TPYOKH TOKa, DJIEMEHTAapHAas CTPYWKa, pacXxoj *KHIKOCTH,
ypaBHEHHE HEPa3pPBIBHOCTH ISl TPyOKH Toka. [loTeHIMalbHbIE U BUXpEeBbIe TeueHUs. Buxpesbie




auHUM U TpyOku. be3BuxpeBoe naBukKeHHE, MOTEHIMAN cKOpocTH. Ilnockoe TeueHue uaeanbHOU
XKHUJIKOCTH, QYHKIUA TOKA, €€ (PU3NUYECKHIA CMBICIL.

Tema 6. OcHOBHbIE YPABHEHUS IBUKEHUS JKUAKOCTH

VYpaBHeHue Oinepa ABWKEHUA UACATBHOM HEC)KMMAEMOW JKHAKOCTH. Y paBHEHHUE
HEpa3pbIBHOCTU B AuddepeHmanbHoi hopMe Ui CTalMOHAPHOTO M HECTAIIMOHAPHOTO TEUYEHUH.
VYpaBHenne HaBbe — CTOKCa 1S BSI3KOM HECKMMAEMOM JKUIKOCTH. YpaBHeHue bepHymnm ans
UJeaNbHON HEC)KMMAEMOM KUAKOCTH. Y paBHEHUE bepHyun 155 BA3KOM HEC)KMMAEMOM KUAKOCTH.
['paduueckas uHTEepnperanus ypaBHeHus bepnymmm. ['mapaBnuueckoe conporuBieHue: Gopmyna
Hapcu — BeiicbOaxa.

Tema 7. OcHOBBI THAPOAUHAMHYECKOTO MOA00UA

['eomeTpuueckoe, KHHEMaTHYECKOE U TUHAMUYECKOE MOA00ME MOTOKOB XUAKOCTU M Tasa.
Kpurepuu u uucna momoOusi, uX poib W (U3NYECKUid CMBbICI. METOJ TEOpHH Pa3MEPHOCTH (T
teopema). Ilonstue pexumoB TedeHus. Kputuueckoe uucino PeitHonbaca. KaBuramms.
KaBuranmonnas spo3sus.

Tema 8. JlTaMmuHapHBIA pesKUM TedeHUs

Crnoucthie TeUeHHS: B KpyTiioi TpyOe (Teuenue [lyaseiinis) u B III0CKOU TpyOe ¢ MOIBUKHON
cteHkoil (teuenne Kystra). OcoOble ciyuyan JaMHUHAPHOTO TE€UYECHUS: HAYalIbHBIA Y4aCTOK TPYOBI,
TEUEHUE MO/ ACWCTBUEM OOJIBIINX MEPEMNaI0B IaBJICHUS, TCUCHHE C OOIUTEpaIuei.

Tema 9. TypOy/ieHTHBIN pe:KMM TeYeHHUs

OcobenHoctu TypOyJIEHTHOTO MOTOKA KUIKOCTH: MTHOBEHHAS, CPEIHSS M ITyJIbCAI[HOHHAS
ckopocTH. YpaBHeHusi Peiinonpaca. [IByxcrioiiHas Mopaens TypOyieHTHOCTH Ilpanaris.
Pacnpenenenue ckopocTu npu TypOyJIEHTHOM PEKUME TCUSHHSI B TPYOax ¢ IJIaKON U MIEPOXOBATOM
MOBEPXHOCThI0. PacueT ruapaBimudeckoro comnportuieHus, ¢popmynsl: brnasuyca, [udpuncona,
[Mpanarns, Konbpyka — Yaiita.

Pasnen 3. MecTHbIe rupaB/IMYecKHue CONPOTHBJIECHHUS M pacyeT TPyOONpoOBo10B

Tema 10. MecTHbIe THAPABJINYECKHE COMIPOTUBIIECHUS

®opmyna Belicoaxa. [lorepu npu BHE3aITHOM pacIIMPEHUH KPYIJIOH TpyObl, IPU BHE3AITHOM
CYXEHMH, TIpU BXOJE U BBIXOJIE M3 pe3epByapa, norepu B auddysope u kondyzope. Ilorepu npu
BHE3aIHOM NoBopoTe TpyOsl. [loTepu mpu naaBHOM MOBOPOTE TPYOBL.

Tema 11. UcTeyenne ;kuaKocTeil Yepe3 0TBEPCTUS] H HACAAKHU

Koaddunuer pacxona. Ucreuenue B atmochepy. Ucreuenue noa ypoens. Mcreuenue npu
HECOBEPLIEHHOM CXaTuu. OnopoXHeHue cocyAa. 3HaueHus Kod(pQHUIMEeHTa pacxoaa ajs
JPOCCENINPYIOIINX OTBEPCTUI, HAanOO0JIee YacTO BCTPEUAIOIIMXCS B THIPOCUCTEMAX.

Tema 12. I'mapaBimyeckuii pacuer Tpy0ONpoBoI0B

Pacuer mpocteix TpyOompoBomoB. Pacuer BbICOTHI BcackiBanus Hacoca. CudoHHBIN
TpybonpoBoJ. Pacuer cinoxHbIX TpyOorpoBoioB. [locnenoBaTensHOe U napaieIbHOE COeTMHEHHE
TpyOompoBo10B. Pa3BeTBnenHsIil TpyoonpoBoa. TpyOonpoBo, conepxkammuii Hacoc. TpyOomnpoBof,
coziepkaluii ruipoMoTop. OCHOBHBIE CBEIEHUS O TMAPABINYECKUX MaIIMHAX.

Tema 13. 'uapaBanyeckuii ynap

I'mapaBnuueckuil ynap B TpyOompoBogax. Hempsimoil ruapaBimnueckuit yaap. dopmyna
KykoBckoro. OCHOBHBIE CBEJIEHUS O pacueTe ruApaBINYeCcKOro yaapa METOA0M XapaKTEPUCTHK.

Pasznen 4. Oco0eHHOCTH TeueHHus ra3a

Tema 14. PaBHoBecHe 1 JBHKEeHHE Tra3a

OcCHOBHBIE TEPMOJMHAMHYECKHE COOTHOIICHUs. bapomerpuueckas ¢opmyrna. 3akoH
COXpaHEHHUs MacChl ISl TEYEHHsS CKUMAEMOIO rasza. YpaBHEHHME KOJIMYECTBA JIBHXKCHMS MJis
OJTHOMEPHOTO TEUEHHUs HJCATHHOTO Ta3a. YpaBHeHHE bepHyum s WIealbHOTO Ta3za TpHU:
M30TEPMUYECKOM U aInadaTUYECKOM Ipolieccax. Y CTAHOBHUBIIIEECS IBMKEHHUE BSI3KOTO Ta3a B TpyOe
MMOCTOSHHOTO CEUYCHUS.

Tema 15. CBepx3ByKOBO€ Te4eHHE ra3a



CKOpOCTh pacrpoCTpaHeHHUs] OECKOHEYHO MajbIX BO3MYIIEHHH (CKOPOCTh 3ByKa). Uwucio
Maxa. J[03ByKOBOHM, KpUTUYECKUN U CBEPX3BYKOBON pexuMbl TeueHUs. Koaddumument ckopocrtu.
OcoOenHocTy TeyeHus raza B TpyOax mepemenHoro ceuenusi. Comno JlaBans. VMcreuenue raza us
pesepByapa. ['a3onuHaMudeckue QyHKITHH.

Tema 16. Cxkauky yIUIOTHEHUSA

[Ipsimoii ckadok yruioTHeHus. CBs3p MEXAy IapamMeTpaMu ra3za J0 M IIocle CKayka
ymiotHenusi. @opmyna [Ipanarnsa. Yaapuas amuabata u ee cpaBHeHume ¢ aamabaroi Ilyaccona.
Henpsmoii (kocoil) ckauoK YIJIOTHEHUSI.

3.4. TemarTuka cCeMHHAPCKHMX/NIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CemuHapCKue/MPaKTUICCKUE 3aHITHS

[IpakTnueckoe 3anarue 1. ['mapocraTuka, 3agauu.

[IpakTnueckoe 3ansatue 2. PaBHOBecue MOPIIHS T'MAPOLMIMHAPA, OTHOCUTENIbHBIA MOKOU
KUJKOCTH, 3a]]auu.

[Ipaktnueckoe 3anarue 3. JlemoHcTpauusi ypaBHeHHs bepHymnu (BuUpTyasibHas
nabopaTopHas padboTa).

[IpakTuueckoe 3anarue 4. YpaBHenue bepHyum Ui uaeanbHON )KUIKOCTH, 3aJa4H.

IIpakTnueckoe 3ansatHe 5. YpaBHeHue bepHyuM 1 TE€YeHUs JKUIAKOCTH C MECTHBIMHU
TUIPABINYECKUMHU COTIPOTUBIICHUSMU, 331a4H.

[Ipaktuueckoe 3aHsiTue 6. Pexxumpl TedeHHMS >KUAKOCTH (BUpTyaibHas JabopaTtopHas
pabora).

[Ipaktnueckoe 3ansrue 7. OmpeneneHue mHoTeph Hamopa (BHpTyalbHas jabopaTopHas
paborta).

[IpakTuueckoe 3ansatue 8. Pacuer mpocToro TpyOomnpoBo/a, 3a1a4u.

[Ipaktuyeckoe 3amarue 9. OmnpeneneHue KodI(Q(UIMEHTA HMCTEUYECHUS dYepe3 HACAIKH
(BUpTyanbHas 1abopaTopHasi pabora).

[IpaxTuueckoe 3ansarue 10. Mcreuenue KuaAKoCTU Yepe3 OTBEPCTUS U HACAKH, 3aJaUH.

IIpakTnueckoe 3anarue 11. McreueHne ®UAKOCTH Yepe3 IPOCCENH, MOCIEN0BATEIbHO WIN
NapajuIeIbHO MOAKIIOYEHHBIX K THAPOLUINHAPY, 3aJa4H.

ITpakTryeckoe 3ansaTue 12. Pacuer ciokHbIX TpyOOIPOBOIOB, 331a4H.

[Ipaktnueckoe 3ansatue 13. KoadduumeHT MECTHOro COmpoTHUBICHHS U KAaBUTALMOHHOE
TedyeHue (BUpTyaibHas JabopaTopHas padoTa).

[Ipaktuueckoe 3ansrue 14. TmapaBnuueckuit yaap B TpyOorpoBoje (BUpTyadbHas
nabopaTopHas pabora).

[IpakTrueckoe 3ansatue 15. Pacuer mpsMoro ruzipoyapa, 3aiaum.

IIpakTnueckoe 3anatue 16. OnHOMEpHOE TEUEHHE ra3a, 3a1auu.

[Tpaktuueckoe 3anstue 17. CBepX3ByKOBOE TEUEHHUE Ta3a, 3a/1auu.

[TpakTryeckoe 3ansatue 18. 3anmTa BUPTyalbHBIX Ja00PAaTOPHBIX PAOOT (TECTUPOBAHHUE).

3.5. Temarnka KypcoBBIX POEKTOB (KypPcOBBIX padoT)
KypcoBbie paboThl/POEKTHI HE TPETYCMOTPEHBI.



4. Y4eOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHue
4.1. HopmaTuBHbie 10kyMeHTHI M 'OCThbI

1.TOCT 2.701-2008 ECK/I. Cxembl. Bunst u Tunbl. Ob1ue TpeOoBaHUS K BBHITIOTHEHUIO;

2.TOCT 2.781-96 ECKJI. OO6o3HaueHus yClIOBHbIe rpaduyeckue. Anmaparsl
TUAPABIMYECKHE ¥ ITHEBMATHYECKHE, YCTPONCTBA yNpaBlIeHUS W NPUOOPHI KOHTPOIHHO-
U3MEPUTEIIbHBIC;

3.TOCT 2.782-96 «ECKZH. OO6o3naueHusi ycioBHble rpaduyeckue. MamiHbl
TUIPABINYECKHUE U THEBMATHUECKHUE;

4. TOCT 8.417-2002 I'CH. EnyHALBI BEIIWYKH;

4.2. OcHoBHas JuTEpPATypa

1. Jlowusuckuit JI.I'. MexaHuka >KuAKOCTH U ra3a. Y4eO ams By30B. — 7-€ U3[., ucop. — M.
Hpoda, 2003. — 840 c.

2. Emues b.T. Texuuueckasi rufjpoMexanuka. Yueb ans By3oB. — M.: Mamunoct, 1987. — 440
c.

3. eiinak A.A. I'mapaBiuka v rTuAponHeBMONPUBO. OCHOBBI MEXAHUKH KUIKOCTH U Ta3a.
Vuebuuk — M.: UHOPA-M, 2026. - 270 c.

4. benenkoB F0.A., Jlenemkun A.B., Muxaiinun A.A., Cy3ganeueB B.E. JlabopaTtopHbie
paborsl mo Kypcy «OOBEeMHBIE THUIPABIMYECKHUE TMPUBOJbLI), BhIMOIHsAeMble Ha [I9BM.
MeTtoauueckoe mocoOue sl CTYIEHTOB BBICIIMX YYE€OHBIX 3aBEACHHMI MAIIMHOCTPOUTEIbHBIX
crnenuansHocTedt. [lon pemakuuei npodeccopa A.B. Jlememkuna. — M.: MockoBckuit [lonurex,
2017.-59c.

5. Muxaiinun A.A., Ilxakamgze C.J., Kypmaes P.X., Crpokos IL.U. Pacuer snemeHTOB
ABTOMOOWJIBHBIX THApPOCUCTEM. YdeOHOe mocoOue ansi cTyAeHTOB By30B. Iloa penmakumein mpod.
Jlenemkuna A.B. — M., uzng. MAMMU, 2012 — 86 c.

4.3. [lonmosHUTeJbHAs JUTEPATypa

1. bamrra T.M., Pyanes C.C., HekpacoB b.b. ['upaBnuka, ruipoMaiinHel ¥ THIPOIIPUBOIBI.
Y4eOHUK JUIsI MAalIMHOCTPOUTENbHBIX BY30B. 2-€ U31., nepepad. — M.: MamuHocTpoenue, 1982. —
423 c.

2. Camorinosuu I'.C. I'mgporazonnnamuka. — M.: MammHoctpoenue, 1990. — 384 c.

3. 3agavyHuK MO TUAPABIMKE, TUIpoMalnHaM U ruaponpusoay. [lox peq b.B. Hekpacora. —
M.: Breicmias mkomna, 1989. — 192 c.

4. A6pamosuu ['.H. Ilpuxnagnas razoBas auHamuka. Tom 1. YueG. pykoBoactBo: Jlis
BTY30B. — 5-€ U3]., nepepad. u gom. — M.: Hayka, 1991 r. — 600 c.

4.4. DuekTpoHHBbIE 00pa3oBaTe/JbHbIC PECYPCHI
HpOBCI[eHI/IC 3aHATUN U aTTCCTaI_II/Iﬁ BO3MOXXHO B JUCTAaHIITMUOHHOM (I)OpMaTe C IPUMCHCHUCM

CUCTeMBbl JUCTaHIMOHHOrO o0yueHus yHuBepcuteta (CIO-LMS) Ha ocHOBe pa3paOOTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) mo Bcem pazaenam nporpamMmel:

Hassanue 0P
['maporazonnHamuka https://online.mospolytech.ru/course/view.php?1d=8199
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PazpabGorannbiit DOP Bkmouaer B ceOsl: JEKIIMOHHBIA M TMPAKTHUUECKHH Marepua;
camocTosTeNbHyI0 paboty (B Bumge pedepara, PI'P, kypcoBoil paboThl WM TPOEKTA);
BUJICOMATEPHAJIBI; IPOMEKYTOUHBIA U UTOTOBBIN TECTHI.

[Topsimox mpoBeneHUsT padOT B AMCTAHIIMOHHOM (hOopMare yCTaHABIMBACTCS OTACIHHBIMU
pacIopsHKCHUSIMU TIPOPEKTOPA MO YIeOHOH paboTe /WM IICHTPOM Y4eOHO-METOAMYECKON paOOTHI.

Kaxnpiii  cTyaeHT oOecredeH WHIWBHUIYalbHBIM HEOTPAHWYEHHBIM  JOCTYIIOM K
3JIEKTPOHHBIM OnbIHOTeKaM yHuBepeuTeTa (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

CchlKa Ha JJIEKTPOHHYIO0 OMOIHOTEKY:

https://online.mospolytech.ru/course/view.php?id=762 1 &section=1

4.5. JIMueH3MOHHOE M CBOOOJHO pacnpocTpaHsieMoe MpPorpaMMHoe
ol0ecmeuyeHmne

1. MoitOduc — poccuiickas KOMIAHUA-Pa3paOOTUNK OE30MACHBIX OPUCHBIX PEIICHUN s
oOmieHusT M COBMeCTHOW paboTel ¢ pgokymeHtamu (AnbrepHatmBa MS  Office)
https://myoffice.ru/

2. LibreOffice — kpoccmnardopMeHHBIH, CBOOOIHO pacipoCTpaHsaeMblii O(UCHBII MAKET C
OTKPBITBIM UCXOAHBIM KoioM (AnbTepHatuBa MS Office) https://ru.libreoffice.org/

3. T'maopaBnuka, rHAPOMAIIMHBI U TUAPONIPHBOABL. JIabopaTopHbie paboOTHI IO Kypcy. YacTb
1. TuppaBnuka. Pa3pabotka xadenps! « uapaBnuka, rTHAPOMAIIUHBL U TUIPOIPUBOI
MI'TY «MAMMWN» 2011 r. — BUpTYyaapHBIC JTA0OpATOPHBIC PAOOTHI.

4. FreeCAD — mapamerpuueckas CAIIP oOmiero Ha3zHaueHHs C OTKPBITHIM HCXOIHBIM
kozoM https://www.freecad.org/index.php?lang=ru

5. OpenFOAM — oTKpbITOE MpOrpaMMHOE 0OecTIeYeHUE AJI YUCICHHOTO MOJICTHPOBAHUS
3aJad = MEXaHWKH  CIUIOIIHBIX  CPeAd  METOJOM  KOHTPOJIBHOTO  oObema
https://www.openfoam.com/, https://openfoam.org/.

6. ParaView — OTKpHBITHIN Tpaduueckuii Kpocc-maaT(opMeHHBIN TaKeT A1l HHTEPAKTHBHON
BU3YaJIH3alliy B UCCIIEIOBATENbCKUX LEsX https://www.paraview.org/

4.6. CoBpeMeHHBbIe IPodecCHOHATBbHBIE 0a3bl JAHHBIX 1 HHPOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMBbI

Poccuiickas HanmoHanbHas 6ubnuorteka http://www.nlr.ru

OBbC «YHuBepcuterckas oubnuoreka onnaitn» https://biblioclub.ru/index.php

Hayunas snexktponHas 6ubanorexa http://www.elibrary.ru

Poccuiickas rocynapctBennas 6ubnuoreka http://www.rsl.ru

O6pazoarensHas mwiathopma FOPAUT http:/www.urait.ru

«TexakcnepT» — crpaBOYHAasl CHCTEMa, MPEIOCTABISIONAs HOPMAaTHBHO-TEXHIUUECKYIO,

HOPMAaTHUBHO-IIPaBOBY0 MH(popMaruio https://Texakcnept.cailt/

7. HII «ABOK» — m0OMOIIHMK HWHXXEHEpa TI0  OTOIUICHHIO, BEHTHWJISIUH,
KOH/IMIIUOHUPOBAHUIO BO3/yXa, TEMJOCHAOKEHUIO M CTPOUTENBbHOW Teropu3nke
https://www.abok.ru/

8. E-IOCBE — OmnektponHbIi 5kojor. HezaBucumas uHpOpManus O POCCUHCKUX
opraHuzaiusax, 0a3a HOPMATHBHBIX JIOKYMEHTOB ¥ 3aKOHOJATEIFHBIX AaKTOB
https://e-ecolog.ru/

9. MWmxenepnas canrexuuka VALTEC (karamor mpoaykKuud W HOpMaTUBHas

nokymeHntanus) https://valtec.ru/

A e


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/
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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5. MarepuajibHO-TeXHHYECKOE O0ecledeHue

JUia mpoBeneHUs JIEKUMOHHBIX 3aHATUH HUCIOJB3YIOTCS ayJWTOPUH, OCHAILICHHbBIE
KOMIIBIOTEPAMH, WHTEPAKTUBHBIMU JIOCKAMHU, MYJIbTUMEIUNHHBIMU MPOEKTOpPaMU M SKpaHAMHU:
AB1406, AB2404, AB2415 u ayautopuu oOmero ¢ouma. /s mpoBeneHHs CEMHUHAPCKUX WU
nabopaTopHBIX paboT ucnoab3yroTcs ayautopun: AB1101, AB1406, AB1407 u ayautopuu Kopiryca
YPEAH.TEXHOI'PAJl HMuHOBannoHHO-00pa3oBaTenbHOM KoMmiuiekce «TexHorpam», KOTOPBIN
pacnonoxxeH Ha Tepputopun BJIHX.

6. MeToanyecKkue peKOMeHIAlMU

6.1. MeToanuecKkue peKOMeHIANNH JIs1 IPeNnoAaBaTeJisi 10 OPraHu3 AU
00y4eHuUs

6.1.1. IlpenonmaBarenbs oOpraHu3yeT NpeNoAaBaHWE AUCLMILUIMHBI B COOTBETCTBHM C
TpeOoBanusiMu  «llonmoxkeHuss 00 opraHuzauuu 00pa3oBaTENbHOIO Mpoluecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U €ro (UiIhanax», yTBepxKAEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATHM NpenojaBareib AOBOAMUT J0 CBEIEHUS CTYIEHTOB COJEp)KaHUE
paboueii mporpammsel qucuuruiabl (PIT).

6.1.3 IlpenogaBatens 0cOOEHHO OOpaliaeT BHUMaHUE CTY/ICHTOB Ha:

— BHUIBI U (POPMBI MIPOBECHHS 3aHATHH MO JUCHUIUIMHE, BKIIIOYAs MOPSAIOK MPOBEICHUS
3aHATUM C TNPUMEHEHUEM TEXHOJOIMH JUCTAaHIMOHHOIO OOyYeHUs M CHCTEMbI
quctaHiMoHHoro ooydyenust ynusepcurera (CLO Mockosckoro Ilonurexa);

— BUJBI, COAECpKAHUE U MOPSAIAOK IPOBEIEHUS TEKYILIEro KOHTPOJIL YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/ICTB;

— @Qopmy, copepkaHMe M TOPAJOK IPOBEACHHUA IPOMEXKYTOUHON arrecrauuud B
COOTBETCTBUU C (POHJOM OLIEHOUYHBIX CPEACTB, IperycMoTpeHHbIM PIT/I.

6.1.4. IlpenonaBaTenb MOBOAMT A0 CBEJICHUS CTYAECHTOB IpadUK BBINOJHEHHS Y4eOHBIX

pabot, npegycMoTrpeHHbIx PIT/I.

6.1.5. [IpennogaBarens peKOMEHIYET CTYA€HTaM OCHOBHYIO U JONOJIHUTEIBHYIO JINTEPATYPY
C camMoro Havaina 3aHsATHi. PekomMeHyeTcs B Hauajie ceMecTpa BbICIaTh CTYJ€HTaM B AJIEKTPOHHOM
BUJI€ BCIO OCHOBHYIO JINTEPATYypy MOCPEICTBOM JIMYHOTO KaOMHETa WK 3JIEKTPOHHOM MOYTHI.

6.1.6. [lpenogaBaTenp MpegoCTaBIsSeT NEpE] MPOMEKYTOYHON aTTecTaluei (3K3aMeHOM)
CIIMCOK BOIIPOCOB AJIsI HOJTOTOBKH.

6.1.7. IlpenogaBarenu, KOTOpbIE MPOBOAST JIEKUHOHHBIE U MPAKTHUECKUE (CEMHHAPCKUE)
3aHATHUS, COMNIACYIOT TEeMAaTHYECKUH IJIaH MPAKTUYECKUX 3aHATUH, YTOOBI MCIOJIB30BATH €IUHYIO
cucteMy 0003HAYEHUI, TEPMUHOB, OCHOBHBIX IMOHSATHI IUCHUIUIMHBIL.

6.1.8. Ilpy mOAroTOBKE K CEMHMHApPCKOMY 3aHATHIO IO IEPEYHI0 OOBSBICHHBIX TEM
IpenojaBaTeNlo  HeoOXOJMMO YTOYHMTH IUIaH HUX MpoBeneHus, coriacHo PIIJ], mpoaymats
(GOpMYIMPOBKH U coziepKaHHe Y4eOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYX/I€HUE, O3HAKOMHUTHCS C
MEpPEYHEM BOIIPOCOB 10 TEME CEMHUHApA.

B xone ceMuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAUYUMOCTH TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXKJIEeHUE Ka)XI0Tro
yuebHoro Bompoca. Mcronb30BaTh (PpOHTAIBHBIA ONPOC J1aBask BO3MOXKHOCTb BBICTYIIUTh BCEM
CTyJI€HTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

B 3aKiI0uMTENBHON YacTH CEMHUHAPCKOIO 3aHATHSI CIEAYET MOJABECTU UTOTHU: aTh OLIEHKY
BBICTYIUIEHUH Ka)KI0T0 CTYJI€HTa U y4eOHOM TPYMIIbI B IEJIOM. PaCKpbITh MONT0XKUTENbHbIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOIO CEMMHAPCKOTo 3aHATUsA. OTBETUTH HA BOIPOCH! CTYJEHTOB. BrlnaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOThI IO MOATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.
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6.1.9. IlenecooOpa3HO B XOJe 3alIWTHI 3aJlaHUN 1T CAMOCTOSTEIbHOW pabOTHI 3a/1aBaTh
BBICTYMAIOIIUM U ayJAUTOPUHU JOTOJHUTEIbHBIC U YTOUHSIONIUE BOMPOCH C 1IEJIbI0 BBISICHEHUS HX
MO3UIIMH T10 CYIIECTBY 00CYX)AaeMBIX ITPOOIIEM.

6.1.10. Bo3MOXXHO TpOBEIEHUE 3aHATHI W aTTecTalii B TUCTAaHIMOHHOM Qopmare ¢
MIPUMEHEHHUEM CHUCTEMbI JUCTaHIIMOHHOTO 00y4eHus yauBepcuteta (CJ1O MockoBckoro [lomurexa).
[Topsimok mpoBeneHuss pabOT B JUCTAHIIMOHHOM (QopMaTe YCTaHABIUBACTCS OTICIbHBIMU
PactopsDKEHHUSIMU TIPOPEKTOPA MO y4eOHOH paboTe M/WiIu EHTPOM y4eOHO-METOIUYECKON PabOTHI.

6.2. MeToanuyeckue YKa3aHus sl 00y4AIOIUXCH M0 OCBOEHUIO JUCHUIIIMHBI

6.2.1. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpaduK BHIIOIHEHUS Y4eOHBIX padoT,
npenycmorpennbix PIIJ] ¢ yuérom TpebGoBaHUN ApYyrux IUCIHUIUIMH, M3YyYaeMbIX B TEKYIIEM
cemecTpe.

6.2.2. IIpu npoBeeHUM 3aHATHH W TPOLEAYP TEKYIIEW M MPOMEXKYTOYHON aTTECTALMU C
UCTIOJIB30BAaHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpa3zoBanus yHuBepcurera (CIO MockoBckoro [lonurexa), kak BO BpeMs KOHTaKTHOW pabOThI ¢
npernojiaBaTesieM, Tak W BO BpPEMs CAaMOCTOSTENBbHOW pabOTBl CTYIGHT JOJDKEH O0eCrednuTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAHUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JUCTAaHIMOHHOTO
oOyuenust. [Ipm OTCYTCTBHMHM TakOH BO3MOXKHOCTH OOCYIUTHh CHTYallMI0 C TIpenojaBaTeieM
JUCIUTUIAHBI.

6.2.3. K npomexyTOYHOW aTTeCTalluu JOIYCKAIOTCS TOJIbKO 00yYaroIluecs, BhIIOJIHUBILNE
BCe BUBI yueOHOU padoThI, MpeaycMOTpeHHbIe paboueit mporpammoit qucruruinael (PITT).

7. ®OoHI OLICHOYHBIX CPEACTB
7.1. MeToabl KOHTPOJIS U OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHUs

KoHTpoip ycneBaeMocTH U KadecTBa MOATOTOBKH IIPOBOJUTCS] B COOTBETCTBUE C
TpeboBanusmMu "[lonoxenust 06 opranuzanuu o0Opa3oBaTeIbLHOrO Mpoiecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE" .

J1J1 KOHTpPOJIsl yCIIEBa€MOCTH M Ka4eCTBa OCBOCHUSI TUCIUIUIMHBI HACTOSIEN IpOrpaMMoit
IIPEyCMOTPEHBI CIEAYIOIINE BUIBI KOHTPOJIA:

— KOHTPOJIb TEKYIlIeH yCIIeBaeMOCTH (TEKYIIUA KOHTPOJIb);

— IPOMEXKYTOYHAs aTTeCTalusl.

B npouiecce o0yueHust HCMOIB3YIOTCS CIIEAYIOIINE OLIEHOUYHbIE CPEACTBA TEKYIIIETO
KOHTPOJIS YCIIEBAEMOCTH:

— BBINOJIHEHUE U Cc/laya TUIIOBBIX Pa3HOYPOBHEBBIX 3aJ1ay, BbIIAHHBIX 110 BapHaHTaM IS
CaMOCTOSITENIBHOTO PELICHMS;

— BBITIOJIHEHHUE BUPTYAIBHBIX J1a00OpaTOPHBIX paboT, 00paboTKa pe3yIbTaTOB BUPTYAIIbHOTO
HKCIEpUMEHTa 1 0(OPMIIEHHSI OTUETa O JabopaTopHOil padore;

— 3amMTa J1a00paTopHbIX padoT B (popMe TeCTUPOBAHUSI.

7.2. 1llkaJjia ¥ KpUTEPUHN OLICHUBAHUS Pe3yJIbTATOB 00y4eHHs

ITpomesxyTouHas aTTectaus o0yJaromuxcs B GopMe sK3aMeHa IPOBOJUTCS 110 pe3yIbTaTaM
BBIMIOJTHEHUSI BCEX BUAOB Y4eOHOIl paloThl, MPEeIyCMOTPEHHBIX Y4YEOHBIM IUIAHOM IO JAaHHOMN
JUCLHUIIIINHE, IIPY 3TOM YYHUTBIBAIOTCS PE3YJIbTaThl TEKYILIEr0 KOHTPOJS YCIIEBAEMOCTH B TCUCHHUE
cemectpa. O1eHKa CTeNeHN JOCTHKEHNS 00yJarolUMHUC IIIaHUPYEMbIX PE3yJIbTaTOB 00yUEHUS 110
JUCLHUIIJIMHE IIPOBOJUTCS IPENOAABATENIEM, BEAYLIUM 3aHATUS 110 JUCLUIUIMHE METOAOM
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9KcrepTHON oneHku. [lo uToram mpomeXyTOYHOH aTTecTaluy IO AUCHMILIUHE BBICTABIISETCS
OLICHKA «OTJIMYHO», «XOPOLIO», «YyIOBIETBOPUTEIHHO» W «HEYIOBIETBOpUTENbO». Ha mary
MPOBEJCHUS MPOMEKYTOUHON aTTECTallMd CTYICHTHI JOJKHBI BBINOJHUTH BCE BUIBI Y4EOHOMH
paboThl, TpeayCMOTpeHHBIE pabodeil MmporpaMMmol mo aucnuiiuHe «[HuaporazonuHaMuKka», a
MMEHHO: BBITIOJHUTH TUIIOBBIE Pa3HOYPOBHEBHIE 33Ja4Uu JJIsl CAMOCTOSTENbHON paboThl — 8 3a7ay;
0pOpMHUTE TIPOTOKOJBI IO 6 BUPTYyAJIbHBIM JIAOOPAaTOPHBIM paboTaMm; MPONTH TECTUPOBAHHE IO
nabopaTopHBIM paboTam.

[IIkana olleHMBaHUs PE3yJIbTAaTOB dK3aMEHa:
HIkana oyenusanusn Onucanue

Omauyno Buvinonnenvt 6ce 6uovt yuebHou pabomwli, npedycmMompeHubvie
yuebnvim nianom. CmyoeHm OemMOHCmpupyem CcOoOmeemcmesue
SHAHUU,  YMEHUl, HABLIKOE  HPUBEOEHHbIM 6  mMabauyax
nokasameineiu, — onepupyem — NPUOOPEMEHHbIMU  3HAHUSAMU,
VMEHUAMU, HABLIKAMU, NPUMEHAEm UX 6 CUMYAYUSIX NOBbIUEHHOU
cnoochocmu.  Ilpu  smom  moocem — Ovimb  donyujeHa
HEe3HAUUMeNbHAs OwuUOKA, HEeMOYHOCMb, 3ampyoHeHue npu
AHATUMUYECKUX ONepayusix, NnepeHoce 3HAHUll U yMeHUll Ha HOGble,
Hecmanoapmmbvle Cumyayuu.

Xopowo Buinonnenvt 6ce 6uodvl yuebnou pabomuvl, npeodycmompeHHvle
yueOHviM  naanom. Cmyoewm — OeMOHCmMpUpyem  HenojHoe,
npasuibHoe  coomeemcmeue  3HaHuu,  YMEeHUll,  HABbIKOS
npueedeHHviM 8 Mmabauyax nokasameneu, AubO eciu npu 3Mom
ObLIU donyuenvl 2-3 HecyujecmeeHHble OUUOKU.
Yoosnemeopumenvno | Buinonnenwvi 6ce 6uovl yuebHOU pabomwvi, npedycMompeHHble
yuebnvim naanom. CmyoeHm OemMOoHCmpupyem Ccoomeemcmeue
3HAHULL, 8 KOMOPOM 0C8eWeHA OCHOBHAS, HaAUbOIee 8ANCHASL HACTb
Mamepuand, Ho npu 3MomM OONYujeHa 0OHA 3HAYUMENbHASL OUUOKA
UU HEMOYHOCHb.

Heyoosnemeopumenvno | He evinoanen ooun unu 6onee 6u008 yueOHOU pabomul,
npeoycMompenHuix yueonvim nianom. Cmyoenm demoncmpupyem
HeNnoJHoe COOMeemcmaue 3SHaHuil, YMeHUll, HA8bIKO8 NPUBEOEHHBIM
6 mabauyax noxazameret, OONYCKAIOMCs 3HAYUMenbHble OUUOKU,
NposAGIAemcs: OMCYMCmeue 3HaAHUll, YMeHUU, HABbIKO8 NO POy
nokasameinelt, cmyoenm ucnvimolieaem 3HaAYUMenbHble
3ampyOHeHuss NPU ONepupoBanUY 3HAHUAMU U YMEHUAMU NPU UX
nepeHoce Ha HOBble CUMYAYUU.

7.3. OueHo4YHBbIE CPEACTBA
7.3.1. Texymuii KOHTPOJIb

J171s mpoBeIeHUS TEKYIIETO KOHTPOJIS MPUMEHSIOTCS CIEeIYIOHe (POPMBI: CAMOCTOSITETEHOE
pelIeHre Pa3HOYPOBHEBBIX THUIIOBBIX 3a/Jad 10 BapHaHTaM, CaMOCTOSITEIbHOE O(OpPMIICHHE
MIPOTOKOJIOB BUPTYaIIbHBIX JJA0OPATOPHBIX padOT, TECTHI.

PaSHprOBHeBBIe THUIIOBBIC 3aJa4ud JJIsI CaAMOCTOATCIIBHOTO BBIMMOJIHCHUA MPEACTABIICHBI B
yaeOHOM TocoOum [5] W3 cCOucKka OCHOBHOW nuTeparypbl. [lpu uW3ydeHMM AUCHUTIIMHBI
«'uaporazoguHaMuKay MpeayCMOTPEHO BBITOTHEHUE 8 3a/1a4 U3 BBIIIEYKA3aHHOTO UCTOYHHUKA:

— 2 3ajauu U3 pazzaena «l uapocratukay;

— 2 3anaum u3 paznena «lIpumenenue ypaBHeHus: bepHymmy;
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— 2 3anaum U3 paznena «lcreuenue JXUAKOCTH Yepe3 IPOCCETUPYIONINE YCTPOMCTBAY;

— 2 3a1a4n U3 pazzaena «l uapaBIndeckuil pacuer TpyOOIpOBOIOBY.

3aa4yn BBIJAIOTCS MO BapUaHTaM, MPUYEM 3aJauu, BbIIAHHBIE U3 OJJHOTO U TOTO K€ pa3jelna
nocoOusi, TOJKHBI OBITh Pa3HON CIIOKHOCTH. PerieHHbIe 3a1a4n 0(OopMIIIOTCS Ha TUCTax Gopmara
A4 c yxazanmem rtpynnel, PO cryaenTta, Bapuanta. OOs3aTeIbHO HAJIWYWE YCIOBUS 3a7a4d
(BKJIOYAsi PUCYHOK), X0J1a PELIEHUsI, PACUETOB U OTBETA. 3alUTA PELIEHHBIX 3aa4 OCYILECTBISAETCS
B BU/JIE YCTHOT'O OIpOCa.

BupryaneHbie abopaTopHbie paOOTHI BBHIMOIHSIIOTCS Ha IMEPCOHATBHBIX KOMITBIOTEpaX
COTJIAaCHO YKa3aHHWSAM W3 METOJUYECKOro mocoOusi [4] W3 chuMcKa OCHOBHOW JMTepaTyphl. B
BBIIIICYKA3aHHOM TMOCOOMH TaKXe MPUBOIAUTCS (opMa MPOTOKOJIOB IO JTAOOPATOPHBIM padoTaM.
[IpemycMOTpeHO BhINONIHEHHE 6 TaO0OPaTOPHBIX paboT:

I'-1. IemoHcTpauus ypaBHeHus bepuyu.

I'-2. PexxuMBI TeUEHUS KUIKOCTH.

I'-3. Onpenenenue noTeps Haropa.

I'-4. KosdpuumeHT MeCTHOro CONpOTUBIICHUS U KABUTAIIMOHHOE TEYCHHE.

I'-5. Onpenenenue ko3 urreHTa UCTCUCHUS Yepe3 HACAIKH.

I'-6. I'mppaBanyeckuii yaap B TpyOonpoBoe.

B cnydae mnpomycka CTyJA€HTOM CEMHUHApPCKUX 3aHATHM, HA KOTOPBIX BBIMOJIHSIUCH
BUpTyaJbHble Jla0OpaTopHble paboThl, MpenojaBaTeleM Ha3HayaeTcs Jara  OTpadOTKU
IPOMYIICHHBIX Ta00PaTOPHBIX PAdOT.

3amuTa BHUPTYaJbHBIX J1A0OPATOPHBIX PabOT OCYIIECTBIAETCS B (opMEe TECTUPOBAHUS.
TecTupoBaHUE CUMTACTCS 3aCUMTAHHBIM, €CJIM CTYJEHT OTBETWJI NpaBWIbLHO Ha Oojee yem 55%
BOIIPOCOB.

7.3.2. [IpomexxyTouHasi aTTecTarus

IIpomerxyTouHas aTTecTanus IpoBOAUTCA Ha 3 ceMecTpe 00ydeHus B popme IK3aMeHa.

DK3aMeH IMPOBOJUTCS MO OuieTaM, OTBETHI (POPMHUPYIOTCSI MUCBMEHHO C IOCIEAYIOIIUM
cobecenoBanueM. bunets! popMUPYIOTCS U3 BOIIPOCOB NPEACTABICHHOTO HUXKE MEPEUHs.

PernameHT npoBeieHust JK3aMeHa:

1. B 6uner Bxmouyaercs 3 BOIpoca U3 pa3HbIX pa3/ieioB AUCUUILUIMHBI U OHO IPAKTHYECKOe
3aj1aHue (3a/1a4a).

2. IlepeyeHb BOIPOCOB COOTBETCTBYET TEMaM, U3YYEHHBIM Ha JIEKIIMOHHBIX U CEMUHAPCKUX
3aHATHSIX.

3. BpeMs Ha MOATOTOBKY MUCBMEHHBIX OTBETOB — 710 40 MUH, ycTHOE cobecenoBanue — 10 10
MUHYT.

4. IlpoBeaeHue »HK3aMeHa C HCIHOJIb30BAHUEM CPEACTB 3JIEKTPOHHOTO O0OydeHUs u
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH BBINIOJIHAETCS B COOTBETCTBUM C YTBEPKAEHHBIM B
yHuBepcurere "[lopsakoM NpoBeAEHUs MPOMEKYTOUYHOM aTTECTalMM C MCIOJIb30BaHUEM CPEICTB
AJIEKTPOHHOT'O 00YyYEHHUS U IUCTAaHIIMOHHBIX 00pa30BaTENbHbBIX TEXHOJIOTUNA".

J1o naTel MpOBENEHUS IPOMEKYTOUHOM aTTECTALIMU CTYACHT JOJIKEH BBIIIOJIHUTD BCE 3a1aHUS
JUISL CAMOCTOSITETTEHOM paOOThI, TPEAyCMOTPEHHBIE HACTOSIICH pabouel mporpaMMoil TUCIUILIUHEI.
[Tepeuenp 00s13aTeNIbHBIX paboT U popMa OTYETHOCTH IO HUM IPEJICTABICHBI B TAOJIHUIIE:

Bunx pabotsl dopma OTYETHOCTH M TEKYILETO KOHTPOJIS

Pemienue TMoBBIX 3a7a4 OdopmieHHbIe penieHHbIC 3a/1a4n Ha ucTax (popmata A4.

Bupryaneueie  abopatopubie | OhopMIICHHBIE IPOTOKOJIBI TA00PATOPHBIX paboT
paboThI

3amuTa 1a00paTOpHBIX padboT 3anoHeHHbIN 0JIaHK TECTUPOBAHUSI IO JTAOOPaTOPHBIM paboTam
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Ecnm we BbIMONHEH OauH wWiau OoJjiee BUAOB Y4eOHOW paboThl, yKa3aHHBIX B TabmuIle,
npenoaaBaTeib HUMECT mpaBo BBICTaBUTH HCYAOBJICTBOPHUTCIBHYIO OLICHKY 11O UTOoramM
POMEKYTOUHOW aTTECTAIIHH.

7.3.3. Borpock! AJisi HOArOTOBKH K 9K3aMEHY

—
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Onpenenenne KkuakocTu. II10THOCTE, yI€TbHBIN BEC, BA3KOCTb )KUJIKOCTEH U ra3oB.
CikaTue U pacliupeHHe KUAKOCTEH U ra3oB.

Cwiibl, [EWUCTBYIOIIME B JKUIKOCTAX: BHEIIHWE W BHYTPEHHHE, MAaCCOBBIE U
HOBEPXHOCTHBIE. ['MIpocTaTUECKOE 1aBIEHUE U KacaTeIbHOE TPEHHUE.

JlaBiaeHus B HEMOABMIKHOM KuaAKOCTH. 3akoH [lackas.

BakyyMMeTpHuueckoe 1 MaHOMETPUUECKOE JaBJICHHUE.

[TpuGopsb! 1715 UI3MEpEHUS JaBICHHUS.

VYcnoBue paBHOBECHsI JKUAKOCTH. ['MIpOCTaTMUECKOrO JaBJIEHHUsS B HENOABMXKHON
KUJKOCTH.

JuddepennmanbaHoe ypaBHEHHE THAPOCTATUKH Diiepa.

CBoiicTBa JaBi€HUs B HEMOABUKHOW >KMAKOCTHU. [IOBEpXHOCTM paBHOrO JaBJICHUS.
CBoOoHast TOBEPXHOCTH KUIKOCTH.

OTHOCUTENBHBIN MOKOW KUAKOCTH MPH MPSIMOIUHEHHOM YCKOPEHUN

OTHOCHUTEIBHBIN OKOW KHUIKOCTH BO BpaIIatOIIEMCs HUIHMHIPHUYECKOM COCY/IE.
OrnpeneneHne CUilbl, 1EMCTBYIOIIEH HA MJIOCKYHO CTEHKY B MOKOSIIEHCS KUAKOCTH.
Cuna Bo3€MCTBUS KUAKOCTU HA KPUBOJMHENHYIO TOBEPXHOCTb.

3akoH Apxumena. YcinoBus IJIaBaHMS M OCTOMYMBOCTH Ted. MertaueHtp,
MeTalleHTpUYecKasi BbICOTa, METAllEHTPUYECKUI paauyc, METaleHTPUUYECKUN paanyc,
SKCLIEHTPUCUTET, METALIECHTPUYECKU MOMEHT.

Bunbr nBmkenus sxuakocteid. J[Ba crioco0a onucaHus IBHKEHUS KUAKOCTH: Jlarpamka
u Diinepa.

OcHOBHbIE IOHATHSI KHHEMATHUKH JKUJKOCTH: CKOPOCTb, YCKOPEHUE, IMHUU TOKA, KUBOE
CEYEHNE, pacxol, 3aBUXPEHHOCTb, LUPKYJSALUS CKOPOCTH, IOTEHLHUANT CKOPOCTH,
(GyHKIUS TOKA.

Mogene HeBsi3koH (naeanbHOMN) xuakocTH. [uddepeHunansubie ypaBHeHUs Ditiepa
JBUKECHUS HEBSI3KON KHUJIKOCTH.

3aKOH COXpaHEHMsI MACChl. Y paBHEHHE HEPa3PbIBHOCTH.

VYpaBHeHust bepHyuM 119 HEBA3KOM TSHKEIOM KUIKOCTH U €r0 MHTEPIPETALIUH.
['padmyeckue nHTEpIpETAIIUN YpaBHEHUS bepHyIIN 715l HEBSA3KON KHUIKOCTH.
Hcnonp3oBanue ypaBHeHus bepHyim nias pacuera mapaMeTpoB U3MEPEHHUS CKOPOCTH
notoka (Tpyoka [Iuto) u o6beMHOr0 pacxoaa KuAKocTH (pacxogomep Bentypn).
VYpaBHenue bepHyiun 151 yCTaHOBUBIIETOCS TEYEHUS BA3KOM, TSHKEJIOM JKHUJIKOCTH.
['padmyeckas uHTEpIpeTallvs ypaBHEHUsI bepHyIUN U1 MOTOKA pearbHO KUIKOCTH.
VYyer mnoreps sHepruu. OOIME CBEAEHUS O TUIPABIWYECKUX THoOTepsX. Buabl
TUAPABINYECKUX MTOTEPD.

Mogensb Bsizkoit xuakoct. uddepennnansupie ypaBuenus HaBre-CTokca qBUKEHUS
BA3KOM JKUJKOCTH.

JlamuHapHBIN U TypOYJIEHTHBIN peXUMbI TEUEHUS BA3KOH JKUKOCTH.

VYpaBHenue bepHymaM Ui IUIABHO M3MEHSIOLIETOCS TEYEHMS BSI3KOM KMIIKOCTH.
®dusngeckuit cmbich koddhdunrenTa Kopruonmca 115 KOppeKIMH CKOPOCTHOTO HAropa.
[Totepu Hamopa Ha TpeHUeE.

[Torepu Hamopa MpH JTAMUHAPHOM pEXHME TEUEHUS TEUEHUH BA3KOM >KHMIIKOCTH.
®opmymna [lyaseins.

TypOyneHTHBIH peKuM TeUEeHUs KUKOCTH.

[Toryamnupudeckue Teopun TypOyaeHTHOCTH. [loTepu Hanopa Ha TpeHue.
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Pexumbl TeueHus: )XKUJIKOCTH C yU4ETOM HIEpOXOBATOCTU CTEHOK TpyObl. Tpu obmactu
COIPOTUBIICHUS.

MecTHble THUIPABINYECKUE COMTPOTUBICHUS.

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

[Totepu Hamopa npu BHE3AITHOM CY>KEHHUU MOTOKA.

[Totepu Hamopa 1pu MOCTENEHHOM PACUIMPEHUHU U CYKEHUH ITOTOKA.

Hcreuenue >xumkocted u3 orBepctuil. Kiaccudukanys oTBEepCTHd W YCIOBUH
ucreueHuii. @opmyna Topuuemnu s pacuera CKOPOCTH HCTEUYEHUS HEBA3ZKOU
YKUJKOCTU U3 MAJOro OTBEPCTHUSI B TOHKOW CTEHKE.

Onpenenenne HakTUIECKUX TTAPAMETPOB UCTEUCHHS Y€pe3 OTBEPCTHS MPU MOCTOSHHOM
Hanope. Koadduumentsr ckopoctu, cxaTust 1 pacxoza.

HcTteuyeHne XUAKOCTH 4YEpe3 OTBEPCTHS IPU IEPEMEHHOM HaIope (ONOpPOKHEHUE
cocyna). JuddepennuanpHoe ypaBHEHUE HCTCUCHUS.

OmnpeneneHne BpEMEHU UCTEUEHMSI )KUIKOCTH U3 OTBEPCTUS IIPU IEPEMEHHOM Harope.
HcTedenue U3 oTBEpCTHil B 3aTOIJICHHOE IPOCTPAHCTBO (101 YPOBEHB).

Hcreuenus yepes Hacaaku. TUIbI HACAIOK.

HanopHo-pacxonHas xapakTepucCTHKa TpyOOmpoBoAa MpH JaMHUHAPHOM pEXHME
TEYEHUS KUAKOCTH B KPYTIIOH TpyOe.

[lepexo TaMHUHAPHOTO pEKUMa TEUEHHUsS KUAKOCTU B TypOyneHTHbIl. Kputnueckoe
yrcno Pelinonbaca. KosdduuumenT rugpaBindeckoro COMpOTHBICHHS B MEPEXOIHOM
30HE.

Kakue Tpy0onpoBo/ibl Ha3bIBAIOTCS KOPOTKUMHU U JJIMHHBIMU, IPOCTBIMU U CJIOKHBIMU?
KakoBbl 0COOEHHOCTH pacuera TpyOONpPOBOAOB C IOCIEAOBATEIbHBIM COCTUHEHUEM
TpyOOIIpoBO10B?

KakoBbl 0ocoOeHHOCTH pacyeTra TpyOONMpOBOAOB MpU MapasieIbHOM COSAMHEHHEM
TpyOOmpoBoaax?

UYro Takoe cuoH 1 KaKOBBI OCOOCHHOCTH €T0 THAPABINYECKOro pacueTa?

KakoBbl 0COOCHHOCTH TEUCHHSI Ta30B B TPyOOIIpOBOAax?

['mapaBanueckuii yaap B Tpyoonposoax/ @opmyina KykoBcKoro i pacyeTa UMIyJibca
JaBJICHUSI IPU TUpaBIndeckoM yaape. CiocoObl yMEHbILIEHUS THAPABINYECKOT0 yAapa.
MonenupoBanue  THAPABIMYECKUX  IOTOKOB.  YCIOBUSA  T€OMETPUYECKOIO,
KMHEMaTUYEeCKOT0 U JUHAMUYECKOTO MOJ00uSI.

Kpurepun ruapoamHamuyeckoro moaobus, uucia mopoodbus: PeitHonbaca, ®pyna,
Oiinepa, Ctpyxais U uX (U3NUECKUNA CMBICIT.

Hcnonb30BaHue METOIOB TEOPHH pa3MEpHOCTEH Mpu 00pabOTKE ONBITHBIX JaHHBIX.
TepMoanHaMHUYeCKHE MPOLECCHl CKUMAEMOM JKUJKOCTH (ras3a).

CKOpoOCTh pacnpoCTpaHEHHUS MAJIBIX BO3MYILEHUI B HEMIOJBUKHOM rase.

OcHOBHBIE 3aKOHBI IBHKEHHS raza (Macchl, KOJIMYECTBA JBUKEHMUSI, TOJIHON SHEPTUN).
Ckopocts 3Byka. Yucno Maxa.

XapakTepuCTUKH OHOMEPHOI0 OTOKA ras3a. ['azonnHaMuyeckue QyHKIUH.

JIBrKeHME NICAIBHOTO Ta3a B KAHAJIE IEPEMEHHOTO CEUCHMS.

JBmxenue raza B coruie JlaBans.

Ckauku yrotHeHus. dusznueckas Ipupoaa.

Pacyer nmpsiMoro ckauka yrmjiOTHEHHUS.

Pacuer kocoro ckauka ynjaOoTHEHUS.

HpI/IMCpBI MPAKTUYCCKOI'0 3a/IaHUs (3&)13.‘-11/1) K 5K3aMCHY:

1. XKuzgkocTsb ¢ mIOTHOCTBIO p = 850 Kr/M> U BA3kocThio v =2 CT 10JaeTcs Ha PaccTOSHUE
[ =20 M 1o ropuzoHTaNBHON TpyOe auamerpoM d =20 MM B konmdectBe Q = 1,57 n/c. OnpenenuTsb
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JaBJieHue, KOTopoe TpeOyeTcsl s JaHHOW mojadyu. MeCTHBIE TUIPABINYECKHE COMPOTHUBIICHHS

OTCYTCTBYIOT.

2. ManomMeTpuyeckoe JaBlI€HHE B
ceuennn 1-1 TpyOompoBoga (cMm. pwuc.)
p1=40 klla. Huamerpsl  TpyOOmpoBOAa
D=02wm; d = 0,1 m. Pacxon ¥ IJIOTHOCTh
Heptn coorBercTBeHHO (Q=0,1M/c W
p =920 kr/mM3. Omnpenenuts, mpeHEOpETas
MOTEPSIMU Haropa, JaBJICHUE p2.

3. HaruerarenpHasi JuHHUS TpyOOIIpOBOA
(puc.) COCTOMT M3 OJUHAKOBBIX IO JJIUHE W
JUaMeTpy BXOJAIIEH U HHUCXOASIIEH BETBEM.
Jasnenue B Touke A pa=1,5-10°TIa; h=8 m.
Jnuna  TtpybompoBoga /=100mM, auamerp
d=0,1 m. Pacxox repru O = 0,01 M3/c; mmoTHOCTH
p =910 kr/m3. JlaBneHue Ha BBIXOAE M3 TPYObI
pasHo 10° ITa. OnpenenuTh AaBjeHHE Y HACOCA.

4. Y3 naroproro 0aka BoJia T€YET MO TpyOe
muamerpoM di =20MM U 3aTeM BBITEKaeT B
atMochepy depe3 Hacajok (OpaHICHOWT) C
TUAMETPOM BBIXOJHOTO oOTBepcTust d2 = 10 Mm.
W30biTOuHOE  JaBJieHWE  BOo3ayXxa B Oake
po=0,18 MIla; Beicora H=1,6 m. Ilpenebperas
MOTEPSIMU SHEPTUH, OTIPEACITUTH CKOPOCTH TCUCHHS
BOJIBI B TpyOe V1 1 Ha BhIXOJIe U3 Hacaaka V.

5. OmnpenenuTh  pacxoa  KEpPOCHHA,
BBITEKatOLlero u3 ©Oaka 1o  TpyOOHmpoBOIY
nuameTpoMm d = 50 MM, eciti U30BITOUYHOE JIAaBJICHUE
Bo3Ayxa B Oake po= 16 klla; BbicoTa ypOBHSA
Hy =1 M, BbICOTa IOIbEMA KEPOCUHA B ITE30METPE,
OTKpeITOM B arMmochepy, H=1,75 m. [lorepsmu
sHepruu mnpeHeOpeub. IlnoTHOCTP  KepocuHa
p = 800 xr/m>.

6. Boma meperexaer u3 JneBoro 0Oaka B
npaBblil. ONpeaenTb CKOPOCTh TEUEHMS KUIKOCTH
B Tpybe, ecmu p;=0,3 Mlla, p>=0,2 Mlla,
h1 =3 M, h2 =0,5 M, KOOPIUTIUEHT COMTPOTUBIICHUS
KpaHa {=8,5. YdecTb Taxke MOTepH Ha BXOJ B
TpyOy M Ha BbIXOJ€ M3 TPYOBl, OCTaJIbHBIMU
NOTEPSIMU PHEPTUU NPEHEOPEUb.
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7. K neBoll mnojnoctv TUAPOUUIMHAPA
MOAKJIOYEH MAHOMETP, a K [IPAaBOM — BaKyyMMETP.
KakoBo 3HadyeHHE MNPUIIOKEHHOW Cuibl F, eciu
MaHOMETp mnoka3piBaeT jaasieHue 0,2 Mlla,
Bakyymmerp — paspsokenue 40 klIla, nuamerp
nopirHs D = 20 MM, a tuameTp mroka—d = 10 mm?

8. K neBoil mosoct TrUIpOLUIMHIpA
MOAKJIIOYEH MAHOMETP, a K MPaBOil — BAaKyyMMETP.
KakoBomokazanue = MaHOMeTpa, €ClIM  cuia
F=314 H, BakyyMMeTp NOKa3bIBAET pa3psLKEHUE
40 xIla, nuametp nopmHs D =20 MM, a auameTp
mroka — d = 10 Mm?

9. Ilpu xaKoM MokKa3aHWU MaHOBaKyyMeTpa
CyMMa CHWJI, JICUCTBYIONIMX Ha MEMOpaHy, paBHa
Hymo. /=314 H, D =100 mm. ITnomansro mroka
npeHeOpeuyb.

10. OnpenenuTh ycuiane Ha MHEPErOpPOIKY
0aka C BOJOH, €cCIM TOKa3aHUWE BaKyyMeTpa
pe=0,08 MIla, a wmanomerpa pu=0,1 Mlla;
D=0,5m.

11. K punbtpy mogaercst Boja ¢ pacxoaoM
QO=1n/c mo TpyOe ¢ BHYTPEHHUM JIUAMETPOM
di =10 MM, a otBogUTCS IO TPyOe ¢ db =20 mMm.
Onpenenutb MOTEpU JaBJIEHUS Ha QUIBTpE, €Ciu
MMOKAa3aHUS MaHOMETPOB pvi1 = 0,1 MIla,
pw2 = 0,12 MITa. ITotepsimu B TpyOax npeHeOpedb.

@pm MeMOpaHa
e

ras

F

| ¢——

MeMOpaHa

12. Kepocun (mmotHocTbio p = 800 kr/M> 1 BsizkocThio v = 0,025 CT) mepeKkaunBaeTcs 1o
ropu3oHTaNbHOM TpyOe mmmuoit [=50mM u nuemerpom d=50mMM B konmdectBe O =9,8 i/c.

OHpCI[eJ'II/ITB I'IOTpe6H06 JaBJICHHUC, €CJIIU TPY6E[

TUAPABINYCCKUMU COITPOTUBIICHUAMUA npeHe6p €4b.

ruapaBJINYCCKU

riaakas. MecTHBEIMH
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