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1. INTAHUPYEMBIE PE3YJIBTATBI ObYYEHUS 11O JUCIUIIVIMHE

KOI[ 1 HAMMCHOBAHUC

HanMeHnoBaHue moKa3aTes
OLICHUBAHUA pC3yJibTaTa O6y‘-ICHI/ISI

Kareropus MO JTUCIHUILTIMHE
(rpynna) Kox u HaumeHoBaHuE WHINKATOpa
by . KOMIICTCHIIUHU JIOCTHIKCHUS
KOMIICTCHIUH
KOMIICTCHITUT
ITpumenenue OIIK-1. Cnocoben | OIIK-1.1. Hcnonp3yer | 3HATh: 3aKOHbI PABHOBECHS XKHIKOCTU B
(yHIITaMEHTAJIBHBIX | pelIaTh 3aJa4l | MaTeEMaTU4YECKUI foine  CWIbl  TSDKECTH;  OCHOBHBIC
3HAHUI B | mpodeccroHaIbHOMN anmapar s onucanus, | YPaBHCHWA — THIPOrasOAMHAMUKH,  HX
npodeCcCHOHANBHOM | JeATENbHOCTH Ha | aHAIM3a, IPUMEHEHHe B MPO(ecCHOHAMbHOM
IESTENbHOCTH.
JeATEIbHOCTH OCHOBE  TPUMEHEHHS | TEOPETHUECKOTrO u
€CTECTBEHHOHAYYHBIX | SKCIEPHMEHTAIBLHOTO YMETL:  pacCuMTHIBATE ~ JABICHHC
5 v p CTATHYECKOE ¥ IMHAMHYECKOE B JIF000M
n  OOLICHHKEHEPHEIX | HCCIIE/I0BAHMS Y | Touke MOTOKA, ONPENENATH PACKO
3HaHUH, METOJIOB | MOJIETTMPOBAHUS JKUITKOCTH, NpoTeKatomeit B
MaTeMaTHIECKOTO (huzruecKux U | tpy6ompoBoze.
aHaJIn3a " | XUMHYCCKHUX CHUCTEM, BJ'laI[eTl): HaBbIKAMHM HUCIIOJIb30BaHUSA
MOJIEITUPOBAHUS SIBIICHUH M TIPOIIECCOB MAaTEMaTAYECKOrO  anmapara  Juis

OIIMCaHHs, aHaJIu3a H HCCICAOBAHHUA
TUAPOANMHAMHNYCCKUX SIBIICHUM

OIIK- 1.2. Hcmomp3yer
IIPUKIIATHBIC
MIPOrpaMMBl U CPENCTBA
aBTOMAaTH3WPOBAHHOTO
MPOEKTUPOBAHUS  TIpU
pElIeHNN HWHXEHEPHBIX
3a/ay.

3HaTh: BUJIb u pacuer
TUAPOANHAMUYECKHUX COMPOTHUBIICHHIA;

TUJPaBINYECKUNA pacuer
TpyOOIpOBOIOB Ppa3IUIHOrO
HAa3HAYEHMS, WUCTEUECHHS  KUJKOCTH,
CTPYyHU HX MapaMeTpsl.

YMeTb: TPOU3BOIUTH W3MEpPEeHUsI
TUIPOIMHAMHUYECKUX apamMeTpoB
MIOTOKOB >KHJIKOCTH U Ta3a.

Baanerb: HaBbIKAMU  [IPUMEHEHMS
NPUKJIAIHBIX TPOrpaMM M CPEICTB
aBTOMAaTU3UPOBAHHOTO
MPOEKTHPOBAHUSA OpU  pELICHUHU

HWHXXEHEPHBIX 3a71a4.

1. Komnerennusa OIIK-1. Cnoco6en penars 3agauu npodeccHOHANBHOM AeITeNbHOCTH
Ha OCHOBE IPUMEHEHUS] €CTECTBEHHOHAYYHBIX M OOIIEMHKEHEPHBIX 3HAHUNA, METOI0B

MaTEMATHYCCKOI'O aHaJIn3a U MOJACIMPOBAHHNA

1

HaHHaﬁ[ KOMIICTCHII WA q)OpMI/IpyeTCH CJICAYIOIIUMHU NUCHUIIMHAMHU.

2

Cramus HaumeHoBaHUs TUCIIUIIINHEL
1 MaremaTuka
2 duzuka
3 Xumus
4 Hoxkcomorus




S) WmxenepHas rpaduxa
6 IunporaszoaunHaMuka
7 Temnoduzuka
8 DJNEKTPOHMKA U DJCKTPOTEXHUKA
9 BBeneHue B HAHOMHKEHEPUIO
10 OU3UKO-XUMHUYECKHE OCHOBBI HAHOTEXHOJIOTUHT
11 dwusznyueckasi XUMUsI TUCTIEPCHBIX CHCTEM H MOBEPXHOCTHBIX SIBIICHUI
12 TexHoN0THsI HAHOPa3MEPHBIX MaTEPHAIIOB
13 BrinosiHeHue u 3amuTa BeITYCKHOM KBaTM(PUKAIIMOHHON paboThI

3. ObbEM ANCUUNJINHDI

OO01as TpyA0€MKOCTb JUCIUIUIMHBI cOocTaBnsieT 3 3ad. enuHull, 108 4vacos.
dopma NPOMEKYTOUHOM aTTECTAMU _ DK3aMEH

(oK3ameH, UdGepeHIMPOBAHHBIIT 3a4eT, 3a4eT)

Buy yue6HO# paboThr Bcero Cemectp
JacoB Ne 5

OO6mast TpyI0€MKOCTh TUCIUIUIUHBI, Yac 108 108
KonTakTHasi padoTa (ayAUTOPHbIE 3aHATHS), B 38 38
T.4.:

JIEKLIUA 17 17

J1a00paTOPHBIC 17 17

MIPAKTUICCKHE

I'PYIIIOBBIC KOHCYJIBTALUN B ITEPHO.T 4 4

TEOPETUYCCKOTO OOYUCHUS U TIPOMEKYTOUHOM

arrecrauun’
CamocrosiTesibHast pad0oTa CTY/ACHTOB, 70 70

BKJIIOYasl HHAUBUAYAIbHbIE U TPYNIIOBbIE
KOHCYJILTALIMH, B TOM YHCJIE:
KypcoBoii npoekr
KypcoBast pabota
PacueTHo-Tpaduueckoe 3ajaHue
WHauBuyalibHOE JOMAIIHEE 3a/1aHue 9 9
CamocrosTenbHas paboTa Ha HOATOTOBKY K 25 25
ayJUTOPHBIM 3aHATHUAM (JIEKIMH, TPAKTHUYECKUE
3aHsITHsI, JJADOPATOPHBIC 3AHATH)
OK3aMeH 36 36
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4. COAEP KAHUE JUCHUIIJINHBI
4.1 HaumeHoBaHue TeM, UX COAePKAHUE U 00beM

Kype 3 Cemecrp 5

O0beM Ha TeMaTHYECKU
pazzieln 1o BuAaM yueOHoU
Harpy3ku, 4ac

=
<
Neo HauMenoBanwue pasena o o =
/1 (KpaTkoe cojiepKaHme) & = 5
NN
= ® & =
= E2 g 8 ¢
2 |2 F© &K 2 8
[P} o = < = < <
= E 8B & O 4
1. OcHoBHbIE CBOMCTBA KUAKOCTU. PaBHOBecue :kuakocT u ra3a. l'mapocraruka.
Beenenue. IIpeamer ruaporasonnHamuka. Mcroprnueckue 4 4 6
nagaele. OcHOBHBIE cBoOMcTBa JKuakocrteidl. IloHATHsA
HIeaTbHOM, peanbHOM JKUJIKOCTU AnomasbHbIe
(HEHBIOTOHOBCKHE) KUJKOCTH. I'mppocrarnueckoe

naBieHue W ero  cBoiictBa.  Juddepennuanbubie
YpaBHEHHUs PaBHOBECHS KUIKOCTH B TIOJIE CHJIBI TSHKECTH.
OCHOBHOE ypaBHEHHME THIPOCTaTUKH, 3akoH Ilackans.
PaBHoBecue raza B moyie CuiIbl TsDKecTH. JlaBlieHue
JKUJIKOCTH Ha TUIOCKHME MOBEPXHOCTH. 3aKOH ApXumesa.
[TpakTrueckoe NMpUIOKEHNE 3aKOHOB THIPOCTATHKH.

2. KuHemaTuka ¥ JHHAMHKA KMIAKOCTH U ra3a. Peskumbl aBuikeHusi. ['mapaBinyeckue

CONMPOTUBJICHHUS.

OCHOBHbBIE TIOHATUS KMHEMATHUKUA KUIKOCTH. YpaBHEHHE
Hepa3pblBHOTO moToka. JuddepeHnuanbubie ypaBHEHHUS
JBIDKCHUS WJCATBHOM KUAKOCTH (ypaBHeHHE Oiepa) u
BSI3KOM KUJIKOCTH (ypaBHEHHE Hasne-Crokca).
['eomeTpuueckoe M 3HEPreTUYECKOE  TOJKOBaHUE
ypaBHEeHUSI bepHymm s uaeanbHOW W peallbHOU
KUIKocTu. YpaBHeHue bepnymin nns razos. HekoTopeie
MPAaKTUYECKHE  MPUIOKEHUSI  ypaBHEHUs  bepHysui.
VYpaBHEHUsS] M3MEHEHMsI KOJMYECTBA JBWXXECHHUS. Buael
TUIPaBIMYECKUX TOoTephb. JlaMuHapHBIA U TypOyJIEeHTHBII
PEXKUMBI IBUKEHUS KHIKOCTEH.

Hucno PeliHombica, €ro npakTU4ecKoe 3HaUeHUE.

3. Ilorepn Hamopa Ha TPeHHe NPH JAMHHAPHOM M TypOyJeHTHOM ABH:KeHHMH. MecTHbIe
THAPAaBJIHYECKHE CONIPOTHBJICHHUS.

OcoOGeHHOCTH ~ TypOYJNEHTHOTO  JBWXEHHUS JKUAKOCTH.
Pacnipeniennenne OCpEeHEHHBIX CKOPOCTEM II0 CEYEHHIO.
Ilorepu wHamopa B Tpybax. Dopmyna [lapcu u
KO3 QUIMEHT MOoTepb Ha TPEeHHE MO JUIMHE ,0051acTh ee
IIPUMEHEHUs. ['MApaBIMUecKu TJIAJKUE M ILIEPOXOBATHIE
TpyObl. JIBMJKEHHE IKHMJIKOCTH B TpyOax HEKPYIJIOTo
ceyeHuss. OCHOBHbIE BHJbl MECTHBIX COINPOTUBIIEHUIL.




6

[Torepu Hanopa npu U3MEHEHUU CEUYEHUs NOTOKA.. pyrue
BHJIBI MECTHBIX TIOTE€Ph. 3aBUCHMOCTh Kod((duimeHTa
MECTHBIX  COIPOTMBJICHMM OT 4yucina PeliHomabzca.
B3anmHoOe BiMsIHME MECTHBIX CONPOTUBIICHUN. KaBuTanus
B MECTHBIX COMPOTHUBIICHUSX.

4. 'mapasinyeckuii pacyeT TPyOONPOBOIOB U HCTEYEHUSI JKUIKOCTH.
I'mapaBiaunyeckue cTpym.

O6mme cBenenus. Ilpoctoii TpybompoBoa. OcHoBHOE | 5
pacueTHOe YypaBHEHHE MpocToro TpybompoBoja. Pacuer
JUIMHHBIX ~TpYyOOINIPOBOJOB B KBaApaTUYHOM oOinactu
COTPOTHUBIICHUSI.
I'unpaBnuueckuii(a’poAHaMHUYeCKU )pacyer
TpyOOINIPOBOJIOB JUIsl ra3oB. lcTeueHue IKUIKOCTH U3
orBepcTuil B TOHKOW creHkU. KoadduumeHntsr cxatus,
CKOPOCTH, pacxona. McreueHnne uaKkocTu yepe3 Hacalku,
BHUJIBI HAcaJlKoB, UX npuMmeHeHue. OOmuMe cBeIeHUS.
CBoOOJIHBIE ~ 3aTOIUIEHHBIE  T'HAPABIMYECKHE  CTPYH.
Heunzorepmuueckue 3atomieHHble cTpyu. JlaBienue ctpyu
XKUJKOCTH Ha TBEPJOH MOBEPXHOCTH.

W3

DK3aMeH

36

HUroro: | 17

17

70

4.2. llepeyeHb NpakTUYecKUX (CEMUHAPCKMX) 3aHATHI.
He npenycmotpeHo yueOHBIM MJIaHOM

4.3. Conep:xkanue JJadopaTOPHBIX 3aHATHI

No HaumenoBanue Tema nabopaToOpHOTO 3aHIATUS
n/m paszzaena JUCIUILTAHBI

cemectp Ne 5

1 | OcHoBHble cBoiicTBa | V3mepeHue naBnenus. Pacuer
JKUTKOCTH. U30BITOYHOTO U MOJHOTO JaBJICHUS B
PaBHOBecHe KHIKOCTH | PA3IMYHBIX €IUHUIAX H3MEpPEHUS

u raza. l'mapocraruka. | 1aBiIeHUs.

2 KunemaTtnka " | PexxuMm aBMKEHUS KUJIKOCTH.

AUHAMHKA kuakocTu U | Onpenenenue yncna PeitHonbaca. 3amura
rasa. nabopatopHoit padorTa.

Pe:xxumbl  ABHIKEHHS.
I'mppaBiauveckue
CONPOTHBJICHUS.

3 | Ilorepu wnanmopa Ha | [loTepu Hanopa no juymHe. OnpeneneHue




7

TpeHune npH | KO3QPHUIUEHTOB THIPABINIECKOTO TPEHUS
JIAMMHAPHOM IPY PA3TUYHBIX PEKUMAX JIBHKEHHS .
TYpOYJ€eHTHOM [ToTrepu Hanopa Ha MECTHBIE
ABMAKeHUHM. MecTHble | conporusieHus. OnpeneneHue
TUApaBJIHYeCcKHe K02(p(PUIIMEHTOB MECTHBIX CONPOTHUBIICHUN
CONPOTHBJIEHUS.
4 | I'napaBauYecKuii Hcreuenune xuaKocTu yepe3 Majioe ) 7
pacuer OTBCPCTHUEC W HACAIAKHU IIPHU NOCTOAHHOM U
Tpy0ONpoBoOI0B W | IEPEMEHHOM HaIopax.
HUCTEYEeHHUs SKUIAKOCTH.
I'mppaBiauyeckue
CTpyH.
Utoro: 17 25

4.4. IlepeyeHb TeM KyPCOBBIX IPOEKTOB, KYPCOBBIX pador,
HX KpaTKoe cojiep:kaHue U 00beM.
(HE IPEAYCMOTPEHO y4YCOHBIM ILIAHOM).

4.5. llepeyeHb HHAUBUAYAIbHBIX JOMANIHUX 321aHUM,
pacueTHO-rpa)uYeCKMX 3aAaHUM.
NuauBuayaabHOe JOMalIHee 3aJaHHe.

Heans 3amanus: [IpuoOpereHre MPaKTUYECKUX HABBIKOB 1O (HOPMYITHMPOBAHUIO OCHOBHBIX
3aKOHOB CTaTUKH M JUHAMHUKHA JKUJIKOCTH W Ta3a, TEPMOJMHAMHKHA M 3aKOHAM TEIUIOOOMEHa, WX
aHaJIM3y U UCIOJIb30BaHUIO JJIS PUHATUS PEIICHUMN.

Ctpykrypa padGorbl. Teopernueckoe 3agaHue, BKIIOUarIiee TeMbl pedepaTos.
[IpakTHueckoe 3aJaHWe — 3TO PEIICHHE 3aJad 10 paccMaTpUBaeMbIM paszeiaM (THAPOCTATHKH,
ypaBHeHHUs1 OajaHca pacxojla W JHEPruu, IMOTEPH HAmopa Ha THAPABIMYECKHE COMPOTHUBIICHUS,
MPOLECChl U3MEHEHUSI COCTOSIHMS BO3/yXa, pacueT TEIIONPOBOJAHOCTH, TEILIONEpENayu, JTy4HUCThIN
TEII000MEH).

Od¢opmiieHne HMHAUBUAYAJBHOrO0 JaoMamHero 3aganusa. HMJ[3  npenocrasisercs
MIpPernoJaBaTelio il IPOBEPKU B IBYX BUAAX: OTYET, HA OyMaXkKHBIX JHcTax B ¢popmare A4, U B BUIE
(daiinoB, coaepKallUX pEIICHHE IpakTHUYecKux 3amaHuid. Pemenue 3amau  WMJI3  momkHO
COTIIPOBOXKIATHCS HEOOXOAMMBIMA KOMMEHTAPHAMH, T.€. BCE OCHOBHBIE MOMEHTHI MPOIECCa PEIICHUS
3alaud JTOJDKHBI OBITH PACKPBITHI M OOOCHOBAaHBI Ha OCHOBE COOTBETCTBYIOIIMX TEOPETHUECKUX
nojioxxeHuid. Cpok caaun M3 onpenensercs npenogaBaresiem.

Tunoevle sapuanmol 3a0anuii
Bapuaum I (I'uopocmamuxa)

1.1. Tpy6a mmamerpom d u mmroi | = 1 M Haxomures mox M3GHITOUHBIM MaBneHneM P . OnpenenuTs cuty pa3pbiBa
TPYOBI U CHITy CyMMapHOTO JaBJICHHUS, KOTOPOE HCIBITHIBACT 3aJBIKKA B 3TOH Tpyoe.
Pam = 736 MM pT. CT

BapuanT
1 2 3 4 5 6 7 8 9 10
d, mm 700 | 650 | 600 | 550 | 500 | 450 | 500 | 550 | 550 | 680
P, ar 301282624122 |29|27|25]28]30
Ipumeuanue: 1 at(TexH) =1£2 =9,81-10*MMa = 10 M Box.CT. = 736 MM PT. CT.
CM

[Tapamerp
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12. B xaname, TOXBOJANIEM BOAY K OYHCTHBIM COODYXCHHSIM, YCTaHOBIJIEH ITHEBMAaTHYECKUI YpOBHEMEp C
CaMOIUIIYIIIUM COOPYKEHUEM.

Hwxneit koHen TpyOKu TOTpykKeH B BOIy Ha IiryouHy H» HI)ke caMoro HW)KHETO ypOBHSI BOJIBI B KaHaiie. B BepxHuid
KOHeI| TpYOKH 1o TpyOKe TIofaercs HeOOoIbIIoN 00beM BO3IyXa I0J] JAaBJIECHHEM, JIOCTATOYHBIM Ui BBIXOJA BO3AyXa B
BOJIy uepe3 HIKHHN KoHel TpyOku. OnpenenuTs ryOuHy BOABI B KaHane H, eciin mokazaHue MaHoMeTpa paBHO h MM pT.

c1. PaccrostHue ot 7Ha KaHaia 10 HIDKHEro KoHna Tpyoku Hi =0,3 m, Ppi=13600 kr/M3, py =980 kr/m®
0 Bapuanr
apavetp 1 2 3 4 5 6 7 8 9
h,MM pT.cT 80 75 70 65 60 55 50 40 30

Bapuaum?2 (I'uopasiuueckue conpomusienus)

2.1. Ompenmenuth TOTEPU JaBJICHHUS HA TPEHHE B CTalbHOM TpyOompoBoae auamerpom 0, mnuHo# |, ObBIEM

KT 3
JUTUTEIbHOE BpEMSI B DKCIUTyaTalluu (k3 =1 mm) npu pacxozie Q (pp = 1000 —5, #=1-10 "Ia- c)
M
Tapamerp Bapuant
1 2 3 4 5 6 7 8 9
d,mm 125 150 | 175 | 225 | 200 | 250 | 275 | 300 | 325
I, M 70 65 | 55 | 60 | 50 | 45 | 40 | 35 | 30
Q, a/c 40 60 | 80 | 100 | 120 | 140 | 160 | 180 | 200

2.2. Boza 1o cransHOMy TpySomposozy (k, = 0,5 Mm) auameTpoM d u muHO# | moctymaer u3 GoNBLIOro pe3epByapa B

Kkozozer. OnpeenuTh OTepy 1aBICHHs Ha TPEHHE MpH 3a1aHHOM pacxone Q (o, =998 kr/m®). JKunkocts nBiKeTcs B
KBaJIpaTU4HOM 00JIACTH TYpOYJIEHTHOTO PEKUMA.

Tapametp Bapuant
1 2 3 4 5 6 7 8 9
d,mMm 125 150 | 175 | 200 | 225 | 200 | 250 | 300 | 325
I,m 70 65 | 55 | 60 | 55 | 50 | 45 | 80 | 70
Q, n/c 40 50 | 80 | 100 | 80 | 120 | 140 | 180 | 200

2.3. HarpepatenbHas neus pacxonyer 400 kr masyra B yac (M = 400 kr/4). IlnotHOCTH Masyta p = 900 kxr/m® , ero

42
kuHeMartudeckast Bsiskocte v =0,27-10 "M /c. OnpenmenuTs moTepn HaBjieHus Ha TpeHue APp, npu mnuae TpyOs! |
nuameTpom d.

BapuanT
Hapawerp 2 1345167 8]o9
d. vt 20 | 25 | 30 | 30 | 35 | 25 | 25 | 20 | 20
R 25 | 25 | 20 | 25 | 20 | 30 | 30 | 25 | 30

5. OHEHOYHBIE MATEPHAJIBI VIS IPOBEAEHUA TEKYIUEI'O
KOHTPOJISA, IPOMEXYTOYHOMU ATTECTALIUU

5.1. Peanm3anusa koMneTeHIHu i
1 Komnerenuus __OIIK-1. CnocoOeH pemiath 3a/1a4u 1poheccroHaIbHON 1eSITeIbHOCTH Ha

OCHOBEC NPUMCHCHHUA CCTCCTBCHHOHAYYHBIX U O6H_[eI/IH)KeHeDHI>IX 3HaHUW, METOJOB
MaTeéMaTUu4YCCKOro adajini3a 1 MOACITHUPOBAHUA




HanmeHnoBaHue MHAMKATOPA JOCTHKEHUS

Hcnonb3yemble cpesicTBa OLIEHUBAHUS

KOMIICTCHIIN U
OIIK-1.1. Hcnons3yer MaTeMaTUYECKUI | Ik3ameH, 3awuma U3, 3auuma nabopamopHol pabomel,
armapat It omnucanu, aHajmsa, mecmogbili KOHMpPosib, cobecedosaHue, ycMHbIU onpoc
TCOPETUICCKOI' O u SKCIICPUMCHTAJILHOI'O

HCCIICIOBAHMSI U MOJICITUPOBAHUS (PU3NICCKUX U
XUMUYECKUX CUCTEM, SIBIICHUH U IPOIIECCOB

OIIK- 1.2. Hcmompzyer

nporpaMMbl U CpCaACTBa aBTOMATHU3UPOBAHHOI'O
MMPOCKTUPOBAHHUA IIpU PCIICHUNU WHIKCHCPHBIX

MPUKJIAIHbIE

3K3ameH, 3awuma U3, 3auwuma nabopamopHol pabomel,
mecmoasbili KOHMpPosib, cobecedosaHue, ycMHbIl 0rnpoc

3a71a4
Ornenka nmpenogaBarcyicM  BBICTABIACTCA  HHTCIpajlbHO C yqéTOM BCEX
MokasaTrejei u KPUTCPHUECB OLICHUBAHUA.
Drarnbl
OCBOCHUA
3HaTh YMeTs Bmanets
YpoBHH
OCBOCHUA
Ucuepnripatoiie, ‘YMeeT paccunThIBaTh CaMocCTOoATENHHO U B
TIOCJIE/IOBATEIbHO, YETKO U | JaBJICHHE M CHITy IaBJIICHHsI | TIONTHOM o0beMe
JJIOTMYECKHU CTpOﬁHO KHUAKOCTHU Ha INIOCKUEC U BBIIIOJIHACT
n3jgara€t OCHOBHBIC KpHBOHHHCﬁHbIC FI/IJIpaBHI/I‘{eCKI/Iﬁ pacucr
3aKOHBI THAPOCTATUKU 1 TMOBEPXHOCTH. OHpC}ICJ’[S{TB 3JIEMCHTOB MHXXCHEPHBIX
Otnnuno TUIPOAMHAMUKH. 3HAaeT CeTell C MIPUBIIEYEHUEM

(BBICOKHUH YPOBEHB)

ypaBHeHHs OanaHca
pacxora v DHEprHu.
CaMOCTOSTENIHLHO MOXKET
W3JIOKUTH METOIBI
pelieHus 3a1a4 no
U3y4EHHBIM pa3JieliaM

MOTepHY Haropa Ha
THIPaBIUYECKIE
COIIPOTHBIICHHUSI.

YMeeT ucnonb30BaTh
3aKOHBI COXPAaHEHHUS
MaTEepUH U YHEPTUH B
THPaBINYECKHUX pacdeTax

(hu3UKO-MaTEMATHYECKOTO
armapara.

Xopo1uio
(6a30BBIiT YpOBEHB)

OO6yyvaromuiics 3HaeT
BO3MOXKHOCTH M TPAHUIIBI
MIPUMEHEHHs] OCHOBHBIX
3aKOHOB CTATHKU U
JUHAMUKH YKUIKOCTH U
raza. CaMOCTOSTEIIbHO
MOMKET U3JI0KHTH METOIBI
peleHus 3a1a4 no
M3y4YeHHBIM pa3Jieliam

‘VYMeeT ucnoab30BaTh
3akoHbI Ilackans,
Bepuymnu, onpenensTs ¢
MIOMOIITHIO TPHOOPOB
JIaBIICHUE B JKUJIKOCTH,
pacxof JKUAKOCTH,
BBITEKAIOILIEN U3
OTBEPCTHS WIHM HACAIKa,
OIIPENeISATh TOTePH
Haropa Ha TPeHHE U
MECTHBIE COITPOTHBIICHHS

Moxer chopMynupoBaTh
pemIeHns I MPOCThIX
3a/1a4 TI0 H3y4EeHHBIM
pasnenam. Bnageer
HaBBIKAMHU IIPUMEHEHHS
OCHOBHBIX 3aKOHOB
COXpaHEHHUS MaTepuH U
SHEPTUU MPUMEHUTEIHHO K
TUIPABIUICCKAM
mporeccam.

Y 10BAETBOPUTENHEHO
(TOpOTOBBIN YPOBEHD )

OO0yuaromuiics qomycKaeT
HETOYHOCTH TIPH
M3JI0KEHHUH OCHOBHBIX
3aKOHOB THAPOCTATHKH U
JUHAMUKHU KUIKOCTH K
rasa. He 3HaeT equHMUIIGI
M3MepeHust
THIIPABITUYECKUX U
BCIIMYHH , a TAKIKE
YpaBHEHHUS pacdeTa
THIPABITNIECKUAX
COIIPOTHUBIICHUN.

JomyckaeT HETOYHOCTH U
ommoKH npu
HCIIONb30BAHUN OCHOBHBIX
YpaBHEHUI pacuera
THIPABINIECKUX
CONpPOTUBIIECHUH.

C [IONOITHUTETBHOM
ITOMOIIIBIO MOYKET
chopMyIHpOBaTH MOIEIH
JUTS TIPOCTBIX 3a/1a4 110
M3y4YEHHBIM pa3jenaM u
MPEIUIOKHUTH METOJT €€
pelieHusL.

HO JOIYCKAaeT OIMNOKH
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5.2. TunoBbie KOHTPOJIbHbIE 32IaHUS /ISl IPOMEKYTOYHOIN aTTeCTAlMU

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONPOCOB (THIOBBIX 32/1aHHUIA)

JJIF OKR3aMeEHa

/o

HaunmenoBaunue
paszaena IUCIUILIMHbI

Copeprxkanue BOMPOCOB (TUIOBBIX 3aaHUH)

OcHoBHbBIE CBOMCTBA
)KuakocTu. PaBHoBecHe
JKUJKOCTH u rasa.
I'mppocraruxka.

1.OcHOBHBIE CBOMCTBA KUJIKOCTEH U €TUHUIIBI X U3MEPECHHUS.
2. OOBSICHUTH OHATHS: UCAIbHAS U pealibHAS )KUIKOCTb,
HBIOTOHOBCKAsi 1 aHOMaJIbHAs.

3. OcHOBHBIE CBOMCTBA T'UAPOCTATUYECKOTO JIABJICHMUS.

4. OcHoBHOe nuddepeHraibHOe YPaBHEHUE THIPOCTATHKHY.
5. YpaBHEHHE NOBEPXHOCTH YPOBHS U CBOKMCTBO 3TOU
MOBEPXHOCTH.

6. OCHOBHOE ypaBHEHHE TUJIPOCTATHKH, €r0 TEOMETPUIECKas U
SHEPTeTUYECKasi HHTEPIPETAIUH.

7. 3akoH [lackains, eIMHALIBI U3MEPEHNS TaBIICHUS.

8. Dnropa pacnpeneseHus JaBJICHUST HECMEIINMBAIOIINXCS
JKUJIKOCTEN.

9. Cua naBiieHUS KUIKOCTH Ha TUIOCKHUE M KPUBOJIMHEHHBIC
MIOBEPXHOCTH. 3aKOH ApXuMena.

10. YpaBHeHue pacnpenencHus AaBJICHUs IPU paBHOBECHH
ra3oB B MOJI€ CUJIbI TSKECTH.

11. TIpakTueckoe NpUIOKEHHUE OCHOBHOTO YPABHECHUS
TUAPOCTATUKH.

Kunematuka u
JMHAMHKA JKHAKOCTH M
rasa.

Pesxumpl JABUKEHHUS.
I'mppaBiauveckue
CONMpPOTHUBJICHMUSI.

1.OCHOBHBIE MOHATUS KUHEMATUKH KUJIKOCTH U ra3a: JUHUA U
TpyOKa TOKa, YCTaHOBHUBIIIEECS M HEYCTAHOBUBIIIEECS IBUKEHUE;
PaBHOMEpPHOE U HEPABHOMEPHOE, THIPABIMYECKUI painyc 1
SKBUBAJICHTHBII IHAMETP.

2 Uto Takoe cpelHss CKOPOCTh MOTOKA KUJIKOCTH, CIIOCO0 ee
OIpeIECTICHUSI.

3. YpaBHEHME HEPA3PBIBHOCTH JABUKEHUS KaleJIbHBIX U
ra3000pa3HbIX KUKOCTEH.

4. Iuddepennuanpupie ypaBHEHUS ABHKCHUS HEBA3KOM
(ypaBHenwue Ditnepa) u Bsa3koii (ypaBHenue Hasre — CTokca)
KUJKOCTH.

5. 'eoMeTpHUUeCcKU U SJHEPreTUUECKUN CMBICIT YIECHOB
ypaBHeHus1 bepHyinu i uieanbHOM KUAKOCTH U IOTOKA
BS3KOU KUIKOCTH.

6. YpaBuenue bepHymu ais rasos.

7. IpuHun paboTel JpOCCeNbHBIX TPUOOPOB U
THEBMOMETPUYECKUX TPYOOK.

8. YpaBHEHME N3MEHEHUS KOJIMYECTBA IBUJKEHUS, €T0
IIPAKTUYECKOE 3HAUYCHHUE.

9.Bunbl rupaBIndecKuX CONPOTUBIIEHUI. Y paBHeHue Jlapcu-
Beiicbaxa.

10 OcobeHHOCTH TaMHUHAPHOTO U TypOyJIEHTHOTO JBH)KEHUS
KHUJIKOCTH B TpyOax.

11. ®usnueckuii cmbich yncna PeiiHoabaca 1 ero mpakTH4ecKoe
3HAQYCHHUE.
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Ilorepu wnamopa wa | 1. Ilorepu Hamopa Ha TpeHue B Kpyriod Tpybe mnpu
TpeHue npu JaMUHApHOM PEXUME JIBUKEHUS.
JIJAMUHAPHOM 2. Crioco6 ormpeneneHusi Ha4aJIbHOTO Y4YacTKa JIAMHHApHOTO
TypOy/1eHTHOM TEYECHHUS.
JABUKEHUH. Mecthbie | 3. Pacder morepsr Hamopa Ha TpeHHE B TpyOax HEKPYrOBOTO
TUJApaBJInYecKue CEUEHUS.
CONPOTHUBJICHHH. 4. BausHue 1IEpOXOBATOCTH TpyO HA BEIMYMHY MOTEpU
Haropa Ha TpEHHE.
5. lloHsTne O TUIPABIMYECKU TJIAJAKMX M IIEPOXOBATHIX
TpyOax, 001acTh KBaIpaTUYHOTO COITPOTUBIICHHUS.
6. KacarenpHble HanpsoKeHHS TPH TYpOYJICHTHOM JIBHKECHHUH
AKUIKOCTH.
7. OCHOBHBIE IpyNIIbl MECTHBIX MOTEPH HAIOPA.
8. ®axToppl, BIMAIONME HA TOTEPU HAMOPa IPH PE3KOM
U3MEHEHUHU CEYEHHUs MOTOKA.
9. ToTepu Hamopa TpH IOCTETIEHHOM HW3MEHEHHWH CEUCHUS
noTtoka (koHdpy30p, muddy3op).
10. Biusiaue uncna PefiHonbaca Ha BenmuuHY Kod(h(uIeHTa
MECTHBIX CONPOTUBICHUM.
11. Ouenxka HaBHUTaITHOHHBIX CBOMWCTB MECTHBIX
COIPOTHUBIICHUH.
I'mapaBiauveckunii 1.Knaccuduxkanus TpyoornpoBo 0B NP TUAPABINIECKOM

pacdyer TpPYOONpPOBOIOB
U MCTeYeHHS KUJAKOCTH.
I'mapaBiauveckue CTPyu.

pacuere.

2. OcHOBHBIE 337]a4M THAPABINYECKOTO pacyeTa IpoCTOro
TpyOOTIpOBOIA.

3. PacueTrsl ATMHHBIX TPYOOTIPOBOIOB B KBAJAPATUYHOM 00IaCTH
COTPOTHBIIEHUS C HCIIOIb30BaHUEM 0000IIIEHHBIX
THJIPABIIUNYCCKUX MTAPaMETPOB.

4. Pacuer TpyOOIIpOBO/Ia TIPH TOCIIEAOBATEIEHOM U
HapajIeIbHOM COCIMHEHUH UIMHHBIX TPYO.

5. PacueT ra3omnpoBoIOB P HU3KHUX W BBICOKHUX IEperaaax
JIABIICHHUSI.

6. BiusiHUE cpoka dKCIUTyaTaluy TpyO Ha MX THAPABINYECKOE
COTIPOTHUBJICHUE.

7. Kimaccudukanust OTBEpCTHI MIPU TUIAPABIMYECKOM pacyere
UCTCUYCHUSI.

8. [IpuurHa C)kaTUs CTPYH Ha BBIXOJIC U3 MAJIOTO OTBEPCTHSI.
Kosddunment cxarus ctpyu.

9. ®dusnueckuit cMbIca KOAPGHUIIMEHTOB CKOPOCTH M pacxojia B
YPaBHEHHHU pacyeTa CKOPOCTH M PacXojia XKUJAKOCTH
BBITEKAIOIIEH 13 OTBEPCTHS.

10. OcobeHHOCTH THAPABINYECKOTO pacueTa UCTEUCHUS
KUAKOCTH Yepe3 OONBIINE OTBEPCTHUS.

11. Yem oTimyaercst HacaA0K OT TPyOONpoBOAA.

12. Buabl HacagKoB, MX MPAKTHUECKOE IPUMEHEHUE.

13. Buasl cTpyii: 3aTOIUIeHHAs, HE3aTOTIICHHAS!.

14.Cxema cBOOOHOM 3aTOTUIIEHHOM CTPYH, €€ pacyer.
15.He3atoneHHble CTpyH.

16.OcHOBHBIE PEXXUMBI pa3pyIICHIS HE3ATOIJICHHON CTPYH.
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5.2.2. IlepevyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJISl 321U THI KYPCOBOI'0 IPOEKTa/ KypcoOBOM padoThl

He npenycMoTpeHo yueOHbBIM MIIaHOM

5.3. TunoBbie KOHTPOJIbHBIE 321aHUS (MATEPHAJIbI)
AJISl TEKYILIero KOHTPOJISA B ceMecTpe

1. Tpy6a muamerpom d u ammHO# | = 1 M HaxomuTCs O M3GHITOUHBIM JaBIeHHEM P . OmpeenuTs CHIy pa3phiBa TPyObI
U CHJTy CYMMAapHOT'O JaBJICHHsI, KOTOPOE UCIILITHIBACT 3a/IBIKKA B ATOH TpyOe.
PaTM =736 Mmm PT. CT

2. B xaHane, MOMBOASAIIEM BOAY K OYHCTHBIM COOPY)XCHHSIM, YCTAHOBJICH ITHCBMATHYECKHH YypOBHEMEp C
CaMOIIHIITYIIIAM COOPYKECHUEM.

HwxkHeit koHel| TpyOKM — TOTPYKeH B BOAY Ha IyOuHY Ho HibKe caMoro HIKHEro YPOBHs BOJIbI B KaHase. B BepxHuit
KOHEIl TPYOKH 10 TpyOKe TMomaeTcsi HeOOMbIIOH 00beM BO3AyXa MO JNABJICHUEM, JTOCTATOYHBIM JUIsl BBIXOAA BO3IyXa B
BOJIy uepe3 HKHHN KoHel| TpyOku. OnpenenuTs ryOuHY BojbI B KaHane H, eciiu mokaszaHue MaHomeTpa paBHO h MM pT.
c1. PaccTostHue OT iHa KaHajia JI0 HIKHEro koHua Tpyoku Hy =0,3 M,  pp=13600 kr/m3, ps =980 kr/m®

3. Ompeznenuts MOTEPU JABJICHUS HA TPCHHE B CTAIBHOM TPybompoBoae auamerpoM d, maiuHoi |, ObIBIIEM ITHTETBHOE

BpeMsi B OKCILTyaTaluu (k3 =1 mm) npu pacxone Q (g, = 1000 —, 1 = 1-10°Ma c)

KI'
M

4. Bozxa 1o cransHOMY TpyOorpoBoay ( k,= 0,5 MM) tuameTpom d u qmuHo#t | mocTymaer u3 60JBIIOrO pe3epByapa B

xonozenl. OnpenenuTs NOTEPU NaBJIEHHS HA TPEHUE NpH 3a1aHHOM pacxone Q ( p, =998 kr/m®). JKunkocTs nBusKeTCs B

KBaJpaTHYHON 00JIaCTH TypOYJIEHTHOrO PEXUMAa.

5.4. Onucanue KpUTEpHeB OLIEHUBAHMSI KOMIIETEHIIUI M IIKAJbI OlleHUBAHUSA

KpI/ITepl/II/I OOCHHUBAHUA MHAUBUAYAJIBbHOI'O JOMAIITHETO 3a1dHUA.

OneHka

Kputepuu onenuBanus

5

PaGora BBINONHEHA MOMHOCTBIO. TeopeTHdeckoe 3aJaHHe COOTBETCTBYET TeMe, IPEICTaBJICHHBIM MaTepual
TIOJTHOCTBIO PacKphIBaeT TeMy 3aJaHusd, B padore chOopMyIHpoBaHbl 3HAYMMbIE BBIBOIBL. [IpakTHueckas 4acTh
BBHIIIOJIHEHA B IIOJHOM OOBbeMe, Ui KaXOOM 3afadyd IIONYy4YeHBl NpaBHIBHBIE OTBETHl M CTYACHTOM
copMynaupoBaHbl TONHBIE, OOOCHOBAHHBIE W apryMEHTHpOBaHHbIe BbIBOAbl. OdopmieHue 3amaHuit
MIOJIHOCTBIO COOTBETCTBYET HPEIBSABIIIEMBIM TPEOOBAHUSM.

PaGora BBINONHEHA MOMHOCTHIO. TeopeTHdeckoe 3aJaHue COOTBETCTBYET TeMe, IPEICTaBICHHBIM MaTepual
packpelBaeT TeMy 3ajaHMs, B pabore cQopMyIHpoBaHBI aJieKBaTHbIE BBHIBOABL. IIpakThueckas dacTb
BHIMIOJJTHEHA B IIOJHOM 00BEME, JUId KaXIOH 3aJadd MOJYYeHbl TPAaBHIBHBIE OTBETHI M CTYICHTOM
copmynmpoBansl BeiBoAbL. OdopMiieHHe 3aJaHII B [IETIOM COOTBETCTBYET MPENbSBISIEMbIM TPEOOBAHHSIM.

Pabora BrImonHeHa monHOCTHIO. TeopeTHyeckoe 3alaHWE COOTBETCTBYET TEMe, NPEACTABICHHBIN MaTepHhall
packpbIBaeT TeMy 3aJaHusd, B paboTe chopMyIHpOBaHbI BEIBOIBL. [IpakTHyecKkas 4acTh BBIIOJIHEHA B ITOJHOM
o0beMe C He3HAUUTENBHBIMH OIMOKAMHU U CTYAEHTOM cQopMyaupoBaHbl BEIBOABL. OdopmieHne 3agaHuil B
LIEJIOM COOTBETCTBYET NPEABSBISIEMBIM TPEOOBAHUSIM.

Pabora BbImOJHEHa HEe MONHOCTBHIO. TeopeTHyeckoe 3aJaHie HEe COOTBETCTBYET TEMe, IpeICTaBJICHHBIH
MaTepuajJ He PAacKpBIBaeT TeMy 3aJlaHus, B paboTe He cOpMYTHpOBaHBI BBHIBOIBL. I[IpakTHyeckas yacTb He
BEITIONIHEHA B TIONIHOM OOBeMe, He chopMyiIrpoBaHEI BBHIBOIBL OdopMIleHHE 3aJaHWi HE COOTBETCTBYET
TPEbSBISIEMBIM TPEOOBAHHUSIM.

[Tpn npomexyTodHOl aTrecTarmu B (opMe 3adeTa HCIOIb3yeTcs CIIEAYoIas IIKaja OIECHUBAHUS: 3a4TEHO, HE

3a4TCHO.
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6. MATEPUAJIbHO-TEXHUYECKOE
N YYHEBHO-METOAWYECKOE OBECNEYEHUE

6.1. MaTepuajibHO-TeXHHYECKOe OOeceuyeHmne

No HanmenoBanue cienmanbHbIX IoMeIeHnd 1 | OCHAIEHHOCTh CIEIAbHBIX TTOMEIICHUH 1
MIOMEIIEHUH JJIl CAMOCTOSITENIbHOM paboThI OMEIICHUH JUTsI CAMOCTOSTEIBHOM PabOThI
1 VYuebnass  aymutopus Uit npoBeneHus | Crienuanu3upoBaHHAS Mebeb.
JMEKIMOHHBIX W  MpaKTUYeCKuX 3aHsaTui, | MHGOopMamoHHbIe CTEH/IbI o
TPYIIOBBIX u WHJMBUIYAJbHBIX | TEIJIOTa30CHA0XKEHUIO.
KOHCYJIbTAIIMM, TEKYLIIEH M IHPOMEKYTOUHOM | MylIbTUMEANIHBIM IPOEKTOp, IEPEHOCHOU
arrectanuu 'K, Ne312, 313, JKpaH, HOYTOYK, MHQOPMAIIIOHHBIE CTEH/IbI,
2 YueOHast  ayauropust anus  npoBeaeHus | JlaboparopHble CTEHIbI, HH(POPMAIMOHHBIE
Ja00OPaTOPHBIX TIO TUIPABIUKE, MPAKTHYECKUX | CTEH/IBI TIO TUIPABIIHKE.
3aHATUN U A5 camocTosTenbHOU padoThl I'K, | UHTepakTBHAs  1OoCKa, MYJIbTUMEIUIHBIN
Ne007, Ne003. MIPOEKTOP, IEPEHOCHOU IKpaH, HOYTOYK,
6.2. JInueH3noHHOEe U CBOOOHO paCPOCTPaHsieMOe MPOrpaMMHOe obecrnevyeHmne
Ne Haumenosanue IIpunannex- Anpec caiita HaumenoBanue
DNEeKTPOHHO- HOCTB/ OpraHu3aluu-BIaJeNblIa,
OMOIMOTEUHOM JIOCTYITHOCTh PEKBHU3UTHI JOrOBOpPa Ha
cuctemsl (OBC) HCIIOJIb30BaHNE
1 2 3 4 5
1 3JIeKTPOHHO- Croponnsist/ http/e.lanbook. com | OOO «M3narenscTBO
OoubIMoTeYHas WHJUBUAYaJIbH Jlanb» KoHTpakTsl
cucremMa BIN Ne3261000041130001620003147-01
M3/IaTeNIbCTBA HEeOrpaHUYEeHHBIN or 27/08/2013r.
«JIaup» JIOCTYII TIO CETH 110 01/09/2014r. n
HHTEpHET Ne03261000041140000770003147-01
or 11/08/2014r.
J0 01/09/2015r.
2 DJeKTpOHHAS CobcTBenHast/ http://ntb.bstu.ru OI'6OYBO
oubnmoreka (Ha VHIIUBHUYaJIbHBIH BI'TY um.
6aze ObC HEOrpaHNYEHHBII «B.T". IllyxoBa»
«bubmoTex») JIOCTYII TIO CETH
WHTEpPHET
3 DJIEeKTPOHHO- Croponssst/ http:// 00O "lentp nrdpoBoro
OuOIHOTETHAS 100 Touek www.kni2afund.ru | mucrpuGymmu"
Cucrema JOCTYTIA TI0 CEeTH Kontpakr Ne326-13k
"Kaura®ouna" HMHTEPHET ot 26/07/2013r.
J0 31/08/2014r

6.3. Ilepevyenn yueOHBIX H3JaHU H Y4eOHO-METOAUYECKUX MATEPHUAJIOB

l.Kamunyn B.M. u ap. I'mapasnuka,

M.:Crpoiinzgat, 2002 — 397c.
2.Wnbuna T.H. OcHOBBI THAPABINYECKOTIO pacueTa MHKEHEPHBIX ceTel: YueOHoe
noco6ue.-M.: N3a-Bo Acconmaiiuu CTpOUTEIbHBIX BY30B, 2005- 192c¢.

3.Unbuna T.H. I'unpasnuka:Yuebnoe nocodue.- benaropoa: Uzn-so BI'TY, 2007.
-166 c.

BOJOCHAOKEHNE W KaHalIW3amus -
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4 Unbuna T.H., Cemunenko A.C. OCHOBBl THAPABIMKA U TEIUIOTEXHUKU:
yuebHoe nocobue.- benropoxa: U3a-so BI'TY, 2015. -169 c.

5. Ky3nenoB B.A. OCHOBBI rHApOra3oiMHAMHUKU: y4e0. MocoOue Al CTYyIEHTOB
BYy30B — benropon: U3n-so BI'TY nm. B. I'. Illyxosa, 2012. — 108 c.

6. Wnbuna T.H. Ilpumepsl TruapaBIMYECKUX pacyeToB: Yued. mocodue—
benropoa: N3a.-so BI'TY, 2008. — 150c.

/. Uneuna T.H., Kupees B.M. MexaHuka XUAKOCTHM U Tra3a: METOJUYECKOE
ykaszaHnus.- benropon: M3n-so bI'TY, 2008-42c.

6.4. IlepeyeHb HHTEPHET pecypcoB
http://www.iprbookshop.ru/8192.— DBC «IPRbooksy, mo mapoitto
http://www.iprbookshop.ru/20500.html
http://www.iprbookshop.ru/20797

http://www.iprbookshop.ru/17063

https://elib.bstu.ru/Reader/Book/2013040918151705619300004316

http://www.iprbookshop.ru/20500.html



http://www.iprbookshop.ru/20500.html
http://www.iprbookshop.ru/20797
http://www.iprbookshop.ru/17063
https://elib.bstu.ru/Reader/Book/2013040918151705619300004316
http://www.iprbookshop.ru/20500.html
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7. YTBEPJKIEHHME PABOYE# ITPOIPAMMBI’®

PaGouas mporpamma yreepxkneHa Ha 2020 /2021 yueGHeiit rop

6e3 u3MeHeHui / ¢ H3MCHCHHAMM, IIOHOJIHGHPI}[MH6

ITpotoxon Ne 11 3acenanus kadenper oT «_ 27 » 05 2020 r.

3aBenyronui Kaheapon / 1////)4/‘7 B.A.YBapos

JHpeKTop MHCTUTYTA i /47 & 6 B.A. YBapos
/ yﬁmcs, DUO

® 3anonnseTca Kax bl yueGHE TOMI Ha OTHENBHBIX JHCTAX
© HysxHoe noauepkHyTh
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