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I'mapasiuka

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi CTpouTeJbHOT0 MPOU3BOJACTBA, BOAHBIX NMYTeil M THAPOTEXHNYECKHUX COOPYAKEHMI
O6pazoBarenbHas 20.05.01 CneunansHOCTs "IloskapHas 6€30mMacHOCTE"
porpaMma roj Hayaja moarorosku 2023
Kamudukarus Croenuanucr
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 43ET
YacoB 1o yueOHOMY IJIaHy 144 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCJIE: 3a4€eThl C OLIEHKOM 3
ayAUTOPHbIE 3aHATH 56
caMocCTosTeIbHas paboTa 68

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) Htoro
Henens 14 5/6
Bun 3ansaruit v | PO | v PIT
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
WHas koHTaKTHas 20 (20 |20 |20
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHas pabora |76 |76 |76 |[76
Cam. pabora 68 |68 |68 |68
HUrtoro 144 | 144 | 144 | 144




Paboyast mporpamMma qUCIHHUILTAHBI

I'mapaBiuka
pa3padorana B coorBercTBUM ¢ PT'OC:

DepepanbHbII rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIEr0 0OPa30BaHusI - CIIEHHATHUTET 10 crennaibHocTd 20.05.01
TToxxapHas 6e3omacHocTh (Mpruka3 MunoopHayku Poccun ot 25.05.2020 1. Ne 679)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

20.05.01 CnenuansHocTs "IlokapHast Oe3omacHOCTB"
roJ Hayaja noArotosku 2023

Pa6ouyro mporpammy cocTaBuJI(u):
Kk.m.u., Joyeum, Muxaiinosa Tamesana Huxonaesna

Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl CTpouTeIbHOro NPOU3BOACTBA, BOAHBIX MyTeii 1
THAPOTEXHUYECKUX COOPYKeHHit

3aBenyromuii kadenpoit buk IOpwuii Uropesny



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | - mpuobpereHne 00yIaeMBIMH TEOPETUUCCKUX 3HAHUH U IPAKTUYECKIX HABBIKOB 110 IPUMEHEHHIO 3aKOHOB MEXaHUKH
KUAKOCTH TIPH PELIEHUH BOIPOCOB MOXXAPHOH 0€30I1aCHOCTH.

1.2]- TCOPETUYCCKU U IPAKTUYICCKU MOATOTOBUTH 6yﬂyH_[I/IX CIICTIUAJIUCTOB K TBOPUECCKOMY IPUMEHCHUIO PA3JINIHBIX METOJ0B
TUAPABINYCCKOI0O pacyeTa Ipu peuICcHUu BOIIPOCOB n0>1<apH0171 0E30MaCHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K IPpeIBAPUTEIbHOI IOATOTOBKE 00y4aI0LIerocs:

2.1.1 | Madopmarnka

2.1.2 | MaremaTuka

2.1.3 | HauepTaTenpHas reoMeTpus 1 HEKEHEpHas rpaduka

2.1.4 | ®usuka

2.1.5 | BBenenue B crieliaabHOCTD

2.1.6 | O3HakoMuTeNbHAs MPAKTUKA

2.1.7 | Xumus

2.1.8 | UudopmaTrra

2.1.9 | Maremaruka

2.1.10 | HaueprarenbHast reoMeTpHs ¥ HH)KCHEpHas rpaduka

2.1.11 | O3HakomMuTeNbHAS IPAKTHKA

2.1.12 | ®usmka

2.1.13 | Xumus

2.1.14 | Beenenue B cneiMajbHOCTh

2.2 | AucuMnJMHbI M MPAKTHKH, AJI5 KOTOPbIX OCBOEHHE TAHHOH TUCHUILINHBI (MO1Y/Is1) HEOOXO0AMMO KaK
npeiIecTBYyOIIee:

2.2.1 | Texaomorndeckast (IIPOEKTHO-TEXHOJIOTHIECKAs) IPAKTHKA

2.2.2 | IIpoTuBONIO)KapHOE BOJIOCHAOKECHHE

2.2.3 | ®U3UKO-XMMHYECKHE OCHOBBI Pa3BUTHUA U TYLHICHUA I10KapOB

2.2.4 | IoxapHas 6e30MacHOCTh Ha BOJHOM TPaHCIIOPTE

2.2.5 [ OpraHu3auOHHO-CITyK€OHas! TPAaKTHKA

2.2.6 | ABapuiiHo-cniacaresibHas U IOXapHas TEXHUKA

2.2.7 | Texnonorudeckast (IpOEKTHO-TEXHOJIOTMUECKas ) TPAKTHKA

2.2.8 [ OpraHm3anuoHHO-CITy)KeOHas! TPAaKTHKA

2.2.9 | TIpoTHBOMOXKApPHOE BOIOCHAOKCHHE

2.2.10 | ®U3UKO-XMMUYECKHE OCHOBBI Pa3BUTHS U TYILICHUS I10KapOB

2.2.11 | IToxxapHas 6€30MacHOCTh Ha BOJJHOM TPAHCIIOPTE

2.2.12 | ABapuiiHO-criacaTenbHas U MOXKapHask TEXHUKA

3. KOMIIETEHLIMHA OBYYAIOILETOCSl, POPMHUPYEMBIE B PE3YJIETATE OCBOEHUS I CLIMTLTAHBI
(MOZY.JIA)

OIIK-3: CnocoGeH pemiaTh NpUKJIagHbIe 321241 B 00J1acTH o0ecrieyeHUsl MOKAPHOIi 0€3011aCHOCTH, OXPAHbI OKpYXKaoLIei
cpeabl M 9K0JIOrH4YecKoi 0e3011aCHOCTH, HCII0/Ib3YyH TEOPHIO M MeTO/AbI (PYHIAMEHTAJIbHbBIX HAYK;

OIIK-3.1: IIpumensieT 3HaHus QpyHIaMEH-TaIbHBIX HAYK JUIS PEIISHHUS 3a/1a4 B 00JIaCTH 00eCTIeYeHHs TOKapHOi 6e30MacHOCTH

OIIK-3.2: TIpumeHseT 3HaHus PyHIAMEH-TAIbHBIX HAYK JUIS PEIICHUS 3a1a4 B 00JIACTH OXPaHbI OKPYKAIOIICH CpeIbl

OI1K-3.3: TIpumeHnsieT 3HaHus QyH-TaMEHTATBHBIX HAYK JUIS PEUICHHUS 3a/1a4 B 00JIacTH 00eCTIeYeHUsT IKO-JIOTUIECKOM
Oe3omacHoOCTH

B pe3yiabTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

| 3.1 | 3HaTh:




OIIK-3.1: CocoOsI mpuMeHeHuUs 3HAaHUH (pyHAaMEHTAIBHBIX HayK JUIS PEIIeHUs 3a1ad B 00JIacTH 00eceueHns
MOKapHOi 6e30MacHOCTH

OIIK-3.2: CiocoOsl mpuMeHeHuUs 3HaHUH (pyHAaMEHTaIbHBIX HayK JUIS PEeLIeHUs 3a1a4 B 00JaCTH OXPaHbl OKPYKarOIeH
cpelbl

OIIK-3.3: CnocoObl npuMeHeHUs 3HaHUH (yHIaMEHTAIBHBIX HAYK sl pelieHus 3a7a4 B 001acTu obecreueHus
9KOJIOTMYECKOH Oe30I1acHOCTH

3.2

YMmernb:

3.2.1

OIIK-3.1: IlpumeHATh 3HaHUS PYHIAMEHTAIBHBIX HAayK AJIS pelleHHs 3aJa4u B 00JacTu obecnedeHus! MoKapHou
0e3onacHOCTH

322

OIIK-3.2: IIpuMeHATh 3HaHUS (PYHIAMCHTABHBIX HAYK JUTS PEIICHHUS 3a1a9 B 00JIACTH OXPaHBI OKPYKAIOIICH Cpe/Ib

323

OIIK-3.3: IlpumeHaTs 3HaHUs (pyHIAMEHTAIbHBIX HAayK AJIS pelleHus 3a4a4 B 00JacTu 00ecreueH s 9KOJIOTHIeCKOM
6€30MacHOCTH

324

3.3 | Bragern:

33.1

OIIK-3.1: HaBbikamu IpUMEHEHUs 3HAHUN (yHIAMEHTAJIbHBIX HAYK AJIS pelieHus 3a7a4d B 00JacTu obecreueHust
HOXKapHOH 0€301acHOCTH

3.3.2 | OIIK-3.2: HaBblkaMH IpUMEHEHHUS 3HAaHUN (PyHIaMEHTANbHBIX HAayK JJIS pelleHus 3aJa4 B 00JacT OXpaHbl OKpYKarolei

cpensl

3.3.3 | OTIK-3.3: HaBbIlkaMu IpUMEHEHHS 3HAHUH (HYHIaMEHTATBHBIX HAyK IJIs PEIICHHU 3a1a9 B 00J1aCTH 00eCIIeUeHUs

9KOJIOTHYECKOI 0€30MacHOCTH
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4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaumeHnoBaHue pa3/iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IIpIlo
3aHATUS / Kypc AroT
Paznen | Paspes 1. 'mapocraTnka
Jlex Benenne. dusndeckue cBoiicTBa xuakocTei /JIek/ 2 JIT.1J12.1 0
JIa6 Beenenne. @usnieckue cBoicTBa xxuakocTei /J1ad/ 2 JI1.1J12.1J13. 0
6
Cp Beenenne. ®usnueckue cBoiicTBa xkugkocteit /Cp/ 3 10 JI1.1J12.1J13. 0
2
Jlex OCHOBHbIE 3aKOHBI U YPaBHEHUS CTATHKH XuUIKocTel /JIex/ 2 JI1.1J12.1 0
JIab OCHOBHbIE 3aKOHBI U YPAaBHEHHUS CTATHKH XKHUIKocTeH /J1ab/ 2 JI1.1J12.1J13. 0
3J13.4J13.6
Cp OCHOBHBIE 3aKOHBI 1 YPaBHEHHUS CTATUKH kuaKocTeit /Cp/ 3 10 JI1.1J12.1J13. 0
2
Jlex PaBHOAEHCTBYIOMAS THAPOCTaTHYECKOTO AaBneHus /JIek/ 4 JI1.1J12.1 0
Jlab PaBHOAEHCTBYIOIIAS THAPOCTATUYECKOTO AaBneHus /J1ab/ 6 JI.1J12.1J13. 0
3J13.4 J13.6
Cp PaBHOzACHCTBYIOIIAS THAPOCTATHYECKOTO naBneHus /Cp/ 3 10 JIT.1JI2.1J13. 0
2
Paznen | Paspes 2. HanopHoe ABukeHHe BOAbI B TPYOOIIPOBOJAX
Jlex OCHOBHBIC 3aKOHBI 1 YPaBHEHUS TUHAMHKH JKUIKocTer /JIex/ 6 JI1.1J12.1 0
JIa6 OCHOBHBIE 3aKOHBI U YPaBHCHUS TUHAMUKH XKHKOCTeH /J1ab/ 6 JI1.1J12.1J13. 0
3J13.4 J13.6
Cp OCHOBHBIC 3aKOHBI U YPaBHEHUS JUHAMUKH xunkocreit /Cp/ 3 10 JI1.1J12.1J13. 0
1
Jlex T'uapaBauyeckuii pacuéT TPyOONPOBOIOB 3 6 JIL.1J12.1 0
/JTex/
JIa6 T'unpasiamyaeckuii pacaér TpyoomnpoBoaoB /J1ab/ 3 6 JI1.1J12.1J13. 0
3J13.4J13.6
Cp I'uppaBnnyeckuii pacuér Tpydonposoaos /Cp/ 3 10 JI.1J12.1J13. 0
1
Jlek HcTeuenne n3 oTBepcTH M HAacankoB /JIek/ 4 JIL.1J12.1 0
JIa6 HcTeuenne u3 oTBepcTH U HacankoB /J1ab/ 2 JIT.1JI2.1J13. 0
3J13.6
Cp Hcreuenne u3 orBepcTHil n Hacankos /Cp/ 3 8 JI1.1J12.1J13. 0
1
Paszgen | Pa3men 3. Be3dnanopHoe paBHOMEPHOe IBH:KeHNE BOABI B KaHAJIAX




Jlex OcHoBEI pacuéra kaHanos /JIex/ 3 4 JI.1J12.1 0

Jlab OcHoBBI pacuéra kaHaioB /J1a6/ 3 4 JI.1J12.1J13. 0
5

Cp OcHoBbI pacuéta kananoB /Cp/ 3 10 JI1.1J12.1J13. 0
5

HKP Texymmuit korTposs /MKP/ 3 20 JI1.1J12.1J13. 0

1J13.2J13.3

J3.4J13.5
J13.6

5. COAEP)KAHME AVNCLUILIAHEI (MOAYJIST)

CopepxaHue pa3esioB U TeM JUCHIUTUIHHBI
Pazgen 1. 'mnpocraruka
BBenenne. dusnueckrie cBOCTBA KUIKOCTEH

OcHOBHBIE CBOICTBA KUAKOCTH. DHU3HUYECKHE CBONCTBA )KHUIKOCTEH: MIOTHOCTD, 00BEMHBIN BeC, KOG GHUIIMEHT TEMIIEPATyPHOTO U
00BEMHOTO PACIIIUPEHUS, MOIYJIb YIIPYTOCTH, BA3KOCTD KHJIKOCTH (KHHEMATUYCCKAN ¥ TUHAMUYCCKUI KOA(PPHUIIMEHTHI BI3KOCTH),
MOBEPXHOCTHOE HATsDKEHUE, KaBUTalus. Pa3MepHOCTH ATHX BeMHUUH B MexxayHapoaHoit (CH) cucreme.

Cuiibl, JEMCTBYIOIINE B KUIKOCTAX: MacCOBbIE, IIOBEPXHOCTHEIE.

OCHOBHEBIC 3aKOHBI K YpaBHCHUS CTaTUKHU )KI/II[KOCTCf/i

Omnpenenenue rugpoctaruueckoro gasnenus (I'/]), ero coiicTsa.

Cucrema auddepeHIaTbHBIX YpaBHEHIH Diiiepa I MoKosmencst KuakocTH. OCHOBHOE ypaBHEHHE THAPOCTATHKH.
AbcomroTHOE, H30BITOYHOE U BaKyyMMETPH-9eCKoe aBleHns. [ napocTaTudeckuii 1 Mbe30MEeTPUIECKUH HAITOPHI,
mbe30MeTpuIecKas II0CKOCTh. 3akoH ITackans.

ITprGops! U1 N3MEPEHHs JaBICHNSI MEXaHHUYECKHE U JKUIKOCTHBIE: IIbe30MeTpbl, U-00pa3Hble PTYTHbIE MAHOMETPBI,
BaKyyMMETpPEI, 6apOMeTpHI.

AOGCOIIOTHBIN U OTHOCUTEIBHBIN MOKOH XKHUAKOCTH. [I0BEpXHOCTH PaBHOTO JaBICHUSL.

PaBHO}ICﬁCTByIOH_Iaﬂ THAPOCTATHYCCKOI'O JaBJICHUS

Omiopsl I'/l. PaBHo#eiicTBYI0mas I'J] 1 Touka e€ nmpunoxenus (LeHTp naBieHus). I'padoananurudeckuii crnocod onpeaeneHus CUIIbI
A

JlaBieHue )XKHAKOCTH Ha [IIHHPHUYECKHE U APYTHe OBepXHOCTH. Teno nasnenus. ['padoanamurndeckuii u rpadguaeckuii
CIIOCOOBI OIIPEAEICHHS IICHTPa JaBICHUSL.

VYcnoBus 1u1aBaHus TeN B )KUAKOCTH. 3akoH ApxuMena. OcroiunBocts. Bononsmerienne. MeraneHrp.

Pa3nmen 2. HaopHOe nBIXEHHE BOJBI B TPYOOIIPOBOAAX
OCHOBHBIE 3aKOHBI M YPABHEHHS TMHAMHUKH JKHJIKOCTEH

INonsaTHs 00 MACATBHON U peanbHOM XUAKOCTIX. [ mApoAnHAMUYECcKOoe JaBIeHUE.

Knaccudukanus nsmkenui kuakoctu. OCHOBHBIE TOHATHS KHHEMATUKHU KU IKOCTH.

Cucrema nu¢depeHINaTbHBIX ypaBHEHIH Difiepa 11 JBIKYIICHCS KHUIKOCTH. Y paBHEHHE HEPa3PHIBHOCTH JBIKECHHS JKUIAKOCTH.
Cucrema nn¢depeHIaIbHBIX ypaBHEHIH ABIDKCHHUS BSI3KOH (peanbHoi) xkunkocTH (ypaBHeHns: HaBpe-CTokCa).

YpaBHenue bepHymu Ui 3J1eMEHTaPHOM CTPYHKU MICAIbHON U PEaNbHOM KHUIKOCTU U JJI II0TOKA PEaIbHOM XKUJKOCTH.
I'eomeTpuyeckas 1 sHEpreTUUYeCKass MHTepIpeTaluy ypaBHeHUH bepHymn.

Pacnipenienienre ckopocTel M KacaTeIbHBIX HAPSDKSHUH 10 )KHBOMY CEUSHHIO KPYTII0i TPpyObl IPH JJAMHHAPHOM PaBHOMEPHOM
JBIDKCHUH KUAKOCTH.

IMotepu Hamopa, nx xiaccupuxanys. OCHOBHbIE GOPMYITBI ISl OLIEHKH COMPOTHBICHUH MO JUTMHE U MECTHBIX CONPOTUBIICHUM.
PesxuMBbl IBHOKESHUS J)KUAKOCTH, unciio Peitnonbaca. 'padukn Hukypanze.

T'unpaBiaryeckuii pac4ér TpyOOIpPOBOIOB

Kraccnguxanus TpyoonpoBoaoB. THITH 3a/1ad THAPABINIECKOTO pacdéTa TpyoonpoBoaoB. OCHOBHBIE PaCUETHBIC (OPMYIIBI IS
pacuéra TpyOOIIPOBOAOB.

Oco0eHHOCTH THAPaBIMYECKOro pacuéTa KOPOTKUX U JUIMHHBIX TPYOONpoBoAoB. I'padoaHanuTHUeCKne METOIbI pacuéTa
TpyOOIIPOBOIOB.

T'unpasnamaeckuii pacuér cudona.

TlonsTue o ruapasnudeckoM ynape. @opmyna XKyKoBCcKOro ajis IpsiMOro U HEMpsMOTro ruapoyaapoB. HKeHepHbIe CpeicTBa
3aLIUTHI THIPOCUCTEM OT THAPOYAApa.

Hcreyenue n3 oTBepcTUil U HACAAKOB




Knaccugukanus orBepetrii. CKOPOCTh U PacXoJl HCTCYCHHUS B aTMOC(EPY U IMOJT YPOBEHB IIPH NOCTOSIHHOM Harope. THITBI cokaTust
cTpyu. McTedenune sKUAKOCTH U3 OOJIBIINX OTBEPCTHH.

Kraccupukanus vHacagkoB. CKOpOCTh U pacXoj IPH UCTEUECHUH KUIKOCTH Yepe3 HacaaKu.

HcTevenne )XUAKOCTH IIPU MIEPEMEHHOM Hanope. HarmoIHeHre 1 OnopoKHEHHE Pe3epByapoB.

Paznien 3. besnanopHoe paBHOMEpHOE ABU)KEHUE BOJBI B KaHAIAX
OCHOBBI pacuéTa KaHaJIOB

T'unpaBauueckue 3J1EMEHTh] CEUEHUSI KaHaa.

OcHOBHOE ypaBHEHHE paBHOMepHOro ABMxkeHus (hopmyna Hlesn).

I'mpaBnuYecKy HAUBBITOXHEHINI TONEPEYHBIH NPOQHIIb Tpanenen1aIbHOro Kanana. [loHsTie ruapaBnuuecky HauBbITOAHEHITICH
(hOpPMBI ONIEPEYHOTO CEUCHUS.

OCHOBHBIE THIIBI 337124, CBA3aHHBIEC C PACYETOM U IIPOCKTUPOBAHUEM KaHANOB. OrpaHUYeHHe CKOPOCTH ABUKEHHS BOABI IPU
pacdere KaHaJOB.

Pacger kaHamOB, UMEIONINX 3aMKHYTHIH M COCTaBHOM HOIEPEYHBINA TPODIITH.

Y nenbHast PHEPTHA CEUCHUs, KpUTHIECKas! [TyOMHA, HOpMaJIbHas ITTyOHMHA ITOTOKA, KPUTHIECKUH YKIOH. BHIBI cCOCTOSHUM MTOTOKA.

Coneprxanue 1a00paTOpHBIX paboT:

1 N3mepeHue rugpoCcTaTUYECKOro 1aBIeHUs

2 OTHOCUTEIIBHBIA MOKOH KUIKOCTH

3 OnpenencHue BRIMTPHITIA B CUJIC TIPU pa0bOTe Ha THAPABIUYECKOM Tpecce

4 PacuéT maBiieHUs )XKUJIKOCTH B TOUKE

5 Pacy€rt cuitbl THAPOCTATHYECKOTO IABICHUS U MOJI0KEHUS LIEHTpa JAaBJIeHHUs Ha TNIOCKHE TTOBEPXHOCTH
6 Pacu€r cuibl THAPOCTATHYECKOTO J1aBJICHHsI Ha KPUBOJIMHEIHBIE TTIOBEPXHOCTH
7 UccnenoBanue ypaBHeHUs: bepHynnu

8 PeskMMEBI ABHKCHUS KUIKOCTU

9 M3y4yeHue norepb HANopa 1o JIMHE

10 Uzyuenne k03 (HUIIEHTOB MECTHBIX COPOTUBIICHHIH

11 Pacuér KOPOTKHX U [UIMHHBIX TPYyOOIIPOBOIOB

12 Vlctedenue ®HUIKOCTU U3 OTBEPCTUN U HACATKOB

13 HccnenoBanre NOTOKOB B KaHAJIAX Pa3jIMUHBIX MONEPEUHBIX CEUCHUH

6. ®POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

TecTsl

3amuTa J1abopaTopHBIX PaboT
KonTpomnpHas padoTta

3ader ¢ OLEHKOH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

KoHTpoms caMocToATeTbHON pabOTHI CTyIEHTA OCYIIECTBIIACTCS B XOJI€ 3AIUTHI Ja0OPATOPHBIX PAaOOT, BBITOTHEHUH IIPAKTHIECKIX
3aJaHUil ¥ IPY IPOBEJCHUN MHIUBUYAJIbHBIX U TPYIIIOBBIX KOHCYIbTALMH.

Tect 1 (CBolicTBa KHIKOCTEH):

1 TInOTHOCTB KUIKOCTH

a) p=MW

6) p=Mg

B) p = G/W

r)p=WG

2 EnwHuIa u3MepeHus yIeIbHOTo Beca XHUAKOCTH B cucteme CU
a) k['c/c

0) Ia

B) H/M3

r) Kr/™M3

3 Mozayns ynpyrocT >KUIKOCTH
a) Ky = Ap-WO0/At

6) Ky = WO-At/AW

B) Ky = AW/(W0-Ap)

r) Ky =AW-Ap/W0




4 TuHaMu4ecKui KO3 QUITEHT BI3KOCTH KUIAKOCTU

a) u = tv-du/dn

0) u = p-v-du/dn

B) L = T:dn/du

DU=1p

5 Enunnna uamepenus kodhduirenta 00bEMHON yIpyrocTH KHUIKOCTH

a) M2/H

6) [Ta-m

B) H/M2

T) Kr/M2

6 CBs3b IUIOTHOCTH M YIEIBHOTO Beca

a)p=yv

0)y=pg

B) Y = Wp

rp=vg

7 BHecucTeMHas eIMHUIA U3MEPEHHS] KHHEMATHIECKOTO KOA(PPHUIIUEHTA BI3KOCTH

a) Cr

0) Ia-c

B) [13

r) k['c/mm3

8 Koa(umment TemMnepaTypHOTO pacuIMpeHHst )KUAKOCTH

a) Bt = WO0-Ap-At

0) ft = AW/(WO0-At)

B) Bt = At/(AW-Ap)

r) Bt = AW-WO0/At

9 CBs3b KMHEMATHYECKOTO U AUHAMHYECKOTO KOA((HUIMEHTOB BSI3KOCTU

a)pL=vp

0)v=pg

B) L=Vg

r)v=pp

10 KaBuranust B )KHIKOCTH - 3TO...

a) TIOSIBJICHNE TTaPOBO3AYIIHBIX ITy3bIPHKOB P MOHIKEHUN TEMIEpaTyphl HU)KE TOUKH KUATICHHS
0) mosiBJIeHHE MapOBO3IYIIHBIX MY3bIPHKOB MPH MOBBIMIEHUN AABICHUS BBIIIE aTMOC(EPHOTO
B) nosiBiieHne napoBO3AYIIHBIX IMy3bIPHKOB MPU MOBBIIICHUN TEMIIEPATYPHI BBIIIE TOUKH KUTICHHS
T) TOSIBJICHNE TTAPOBO3IYIITHBIX My3bIPHKOB IPH MOHKEHNUH JIaBICHUS HIXKE aTMOC(PEPHOTO M CXJIABIBAHNE WX TPH MOBBIICHUH
JaBJICHUS

Tecr 2 (T'unpocTaruka):

| Enununnel u3Mepenus nasinenus B cucreme CU

a) kl'cm

6) H/m3

B) H/M2

r) [Ta-mM2

2 BakyymMMeTpuueckoe AaBlIeHUE

a) p0 - pat™

6) pusb - patM

B) pat™ - p

r)p - po

3 OcHOBHOE ypaBHEHHE THAPOCTATUKU

a)p=pgh

6) p=p0+yh

B)h=p/(pg)

r)p=p0+h/(pg)

4 Yemy paBHO aOCONIOTHOE AaBJICHHE, €CIIM W30BITOYHOE HaBieHune paBHo 0,37 ar
a) 0,63 ar

6) 1,37 ar

B) 0,37 ar

r)lar

5 ®opMa MOBEPXHOCTU PAaBHOIO JABJICHUS BO BPAIIAIOLIEMCS COCYAE
a) HaKJIOHHAsl MJIOCKOCTh

0) nonycdepa

B) MapaboJIou1 BpalCHUs

T) THNEepOOION BpaLICHHUS

6 PaBHOzEHCTBYIOIIAs JaBICHHS Ha INIOCKUE CTCHKH
a) P =p-ghcS

6) P = p-hmso-S

B) P=pvh




r)P=P0+pgh

7 dopma 3MOpEl U30BITOYHOTO ABJICHUS HA BEPTHUKAJIBHYIO CTEHKY mpH p0 = patm
a) MOIyKpyr

6) TpeyroipHUK

B) mapaboia

T') IPSIMOYTOJBHUK

8 DUKTHUBHOE TENO HABIEHHUS HAOIIOAAETCS, €CIIH. ..
a) )KUAKOCTh HAXOJUTCS HIKE MOBEPXHOCTH
0) J)KUIKOCTh HAXOJHUTCS HAJl IOBEPXHOCTHIO
B) B JIIOOOM ciydae

T) HEBO3MOXKHO

9 MerTaneHTpHYECKU paanyc

a) r™ = Jc / (zc'S)

6)Mm=p/(pg)

B) M =]/ WB

rnmm=W/S

10 YcrnoBue OCTOWYMBOCTH TUIABAIOIINX TEJ
a) hm > 0.3

6) hm <0

B) hm =0

r)hM<e

ITpuMepHBIe BOIIPOCHI K 3alUTe Jab0paTOpHBIX paboT, MPUMEHsAEMbIe I OlleHKH ocBoeHus komnerenimid OITK-3, OITK-4:

JlabopaTopHast pabota M3mepenne rugpocrarudeckoro nasieHus (Pazgen 1 I'mapocraTtuka):

1) 3anucaTh U pacmMpoBaTh OCHOBHOE YpaBHEHHE T'MIPOCTATHKHU;
2) Jlatb onpeneneHne BUAM JIaBICHHUS;
3) OOBACHUTD NIPHUHITMI TEHCTBHUSA BaKyyMMeTpa.

JlaGoparopHast paboTa Hccnenoanne ypaBaenust bepuymim u nocrpoenne auarpammsl beprynium (Paznen 2 Hanmopaoe nsmxenne
BOJIBI B TPYOOITPOBOIAX):

1) 3ammcaTh ypaBHeHHE bepHymM Ay 3eMEHTapHOH CTPYHKH HAEaNbHOH XHUIKOCTH M TOSCHUTH (PU3NIECKUH CMBICT
CllaraeMblX;

2) OnpenenuTh CpeAHNUN THAPABINYECKUN YKIOH B TPYOOIPOBOJIE;

3) HauepTuTh NpHHINIHANEHYIO CXeMy JIaDOpaTOPHOH YCTaHOBKH.

[TpumepHBIe BOMPOCHI K 3aIIUTE KOHTPOJIBHBIX paboT, MpUMEHsIeMbIe 1Jis onieHkn ocBoeHust komnerenuuid OITK-3, OITK-4:

1) Omnmcath NPHUHIMI PENICHUS 33a1a4 Ha ONpEAeIeHHEe THIPOCTAaTHIECKOTO JaBICHUS B TOUKE KUIKOCTH;

2) B uém 3akmrouaercs rpadoaHaTUTUYECKUN CTIOCOO ONpeesieH s CHIIbI JaBJIeHHs Ha IUIOCKHE MOBEPXHOCTH;
3) [IpuBecty KnaccUpUKAIUIO ¥ OCHOBHOE ypaBHEHHE ISl BHIYMCIICHUS MOTEPh HANOpa;

4) JlaTb XapaKTepUCTUKY 00acTel 30HBI TypOYJICHTHOTO PEKUMA

5) OCHOBHBIE YpaBHCHHUS U UX NPUMEHEHHE K Pacd€Ty KOPOTKUX TPYOOIPOBOIOB

ITpuMepHBIe BOIIPOCH! K 3a4€TY ¢ OLIEHKOH, MPUMEHsIeMbIE [T OLleHKU ocBoeHus komnereHuii OIIK-3, OITK-4:

. ®u3nuecKre CBOMCTBA JKUIKOCTH

. 'mapocraTuyeckoe 1aBlIeHUE U €ro CBOWCTBA

. IuddepeHnmansable ypaBHEHUST paBHOBECHS KHUIKOCTH

. MuTerpuposanue audQepeHnanbHbIX ypaBHEHHH paBHOBECHS KUAKOCTE

. OCHOBHOE ypaBHEHHUE TUAPOCTATUKU. AOGCONIOTHOE, U30BITOUHOE, BAKYYMETPUUECKOE JIaBIICHHE
. ITpuOops! I M3MEpEHHs THAPOCTATHIECKOTO aBieHus. [Ibe3oMeTpryuecKas BRICOTa

. IlorennmanbHas 3Heprust KUAKOCTU. [loTeHanpHbII HanOp

. OTHOCHUTENbHBIH NOKOH KUAKOCTH. [IOBEpXHOCTH paBHOTO AaBICHUS

. Cuita THIPOCTaTHYECKOTO JaBJICHUs, ICHCTBYIOMAs Ha INIOCKYIO Gurypy

10. Lentp naBneHus

11. Dmropa ruIpoCcTaTU4ecKOro JaBIeHHUs

12. Cuna ruipocTaTH4ecKoro AaBieHus, IeHCTBYIONIas Ha LIMINHAPUIECKUE TOBEPXHOCTH.

13. PaBHOBeCHE IJ1aBArOIIKX Tell. ApXHMEI0Ba CHjla

14. llentp BogousmelieHus, MetaueHTp. OCTONYMBOCTD IUIABAIOIINX TEI

15. Knaccudukanus ABMKECHUN KUAKOCTH

16. OcHOBHBIE OHATHS U ONPEAETICHNS KHHEMAaTUKH KUIAKOCTEH

17. Cucrema nuddepeHranbHBIX ypaBHSHIH Difepa A IBIXKYIIEHCS KUAKOCTH

18. YpaBHeHHE HEPa3PhIBHOCTH ABMKEHHUS JKUIKOCTH

19. Cucrema auddepeHinanbHbIX ypaBHEHHH ABHKCHUS BI3KO# (peanbHoit) sxuakocTu (ypaBHenus HaBbe-CTokca)
20. YpaBuenue bepHymm /i 35eMeHTapHON CTPYHKH UACATBHON U PeabHON KHUIKOCTH | JUISl TIOTOKA PEAIbHOM KUAKOCTH
21. 'eomeTpuueckas ¥ SHEpreTHUECKasi UHTepIpeTanuy ypaBHeHuil bepHymnu

22. OcHOBHOE ypaBHEHHE PABHOMEPHOTO JBIKEHHS PEaTbHOM MKHUIKOCTU B IPABUIBHOM pyciie

O 002N Nk~ W —




23. PacpenienieHre CKOPOCTEN M KacaTeIbHBIX HANPSDKCHUIT IO )KUBOMY CEUCHHUIO KPYTII0i TpyObl IpU JTaMUHAPHOM PaBHOMEPHOM
JBHXEHUH KUAKOCTU

24. Pacxon 1 cpeHss CKOPOCTD IIPH JIAMHHAPHOM PaBHOMEPHOM JBIDKCHHUH KUAKOCTH B KPYIJIOH Tpyde

25. Iotepu Hamopa, X KIacCUPHUKAIHS

26. OcHOBHBIE (POPMYJIBI AJIS1 OLICHKH COMPOTHBICHUHN MO JJIMHE U MECTHBIX COMPOTUBICHUI

27. Pe;kMMBI IBHDKEHUS JKHIKOCTH, Ynciio PeliHobaca

28. I'pacduxn Huxypanze

29. Knaccuduxamus TpyoonpoBogoB. TuIsI 3aja4u rHAPABINUECKOTO pacuéTa TpyoorpoBoaoB. OCHOBHbIE pacuéTHbIE (HOPMyIBI IS
pacdéra TpyOONnpoBOIOB

30. OcoOeHHOCTH THAPABIMYECKOTO pacyéTa KOPOTKUX TPYOOIIPOBOIOB

31. OcobeHHOCTH THAPABIMYECKOTO pacuéra JUIMHHEIX TPyOOIIPOBOOB

32. Knaccugukamus orBepctuil. CKOpOCTb U pacxo] UCTeUeHHsI B aTMOC(epy U IO yPOBEHb ITPHU MOCTOSIHHOM Harope
33. Tumsl cxatus ctpyd. VicreueHue >KuIKOCTH U3 OOJIBIIMX OTBEPCTHI

34. Knaccugukanyst HacagkoB. CKOPOCTb U pacxo/l PH UCTSUSHUHN KUIKOCTH Yepe3 HacaaKu

35. T'mapaBnudeckue IeMeHTHl ceueHus kaHana. OCHOBHOE ypaBHEHHE paBHOMEPHOTo ABmxeHus (popmyna [lesn)
36. 'unpaBnuueckn HauBBITOHEHIINI TTOTIEPEYHBIN MPO(UIL TPaNelenJaIbHOTO KaHaa

37. OCHOBHBIC THIIBI 33124, CBI3aHHEIE C PACYETOM U IIPOSKTHPOBAHIEM KaHAJIOB

38. OrpannueHue CKOPOCTH ABUKEHUS BOJIbI IIPU PAaCUETe KAHAIOB

39. YaenbHas SHEPrUs CEUCHUS

40. Kputnueckast riyOMHa, HOpMaJlbHasI NTyOMHA TIOTOKA

41. Kxputnueckuil ykioH

42. Buanl COCTOSIHUMN IMOTOKA

6.4. MeTogu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEeAYPHI OLEeHUBAHUS

MeToauka OLIEHKH KOHTPOJIBHBIX pa60T

[Ipu 3ammTe KOHTPOJIBHBIX PAadOT OLIEHUBAETCS JOCTIKEHHE 00YJaIONIMMCS 1IeJIei, ITOCTaBICHHBIX B Pa0OTE B COOTBETCTBHHU C
3aganreM. OIEHKa «3a4TE€HO» CTaBUTCS 00yJaroIeMycsl, €CITH OH JOCTHUT BCEX LieJIel, OCTaBICHHBIX B paboTe, peLIi Bce 3a1auu
0 TeMaM, O(OPMHIIT KX COOTBETCTBYIOLIMM 00pa30M, CMOT MPaBHIILHO OTBETHTH MIPU HEOOXOMMOCTH Ha BOIPOCHI IIPETIOIAaBATEIS
TI0 CYIIECTBY BBITIOJIHEHHOH pabOTHI.

MeToauKa OLIEHKH 3aLIUThI J'Ia60paTOpHLIX pa60T 0 JUCIHUIIIINHE

Bce pa3nesnsl 1abopaTopHO pabOTHI BEIIOIHEHEI B IIOJIHOM 00BEME U B COOTBETCTBHH C 33JaHHEM U ITOJTHOCTHIO B TIOJTHOM 00BEMe
MIOJTy4€HBI OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI 10 JaHHOH Temartuke. [Ipu 3amure 1abopaTOpHBIX pabOT CTYAEHTY 3a/1aeTcs ABa-TPU
BOIpOCa Mo TeMe JabopaTopHO paboThl. B ciydae oTBeTa Ha BCe MOCTaBJICHHBIE BOMPOCHI, JIAOOpATOPHAst paboTa CUMTACTCS
3aIIUIIEHHOMN.

Meroauka npocTaBieHus 3a4ETa C OLIEHKOMN

3auéT ¢ OLEHKOM N0 TUCLMIUIMHE HAIIPABJICH Ha OLICHKY 3HAHUH, YMEHUI U HABBIKOB, XapAKTEPU3YIOIUX OCBOCHUE YaCTU
xomnerenunu OITK-3 u OIIK-4.

3auéT C OLEHKOH IO TUCHHUILUIMHE CTAaBUTCS 110 UTOraM OTBETa 00YUaIOIEerocst Ha TPH BOIPOCa 110 UCHHILIHHE, IIPH 3TOM
YUIHUTBIBaeTCS paboTa oOydaromerocs B TeueHne cemectpa. [Ipu BEICTaBICHNH OICHKH OMPEIENIACTCS CPEIHEB3BEIICHHAS BETMUMHA
U3 OIICHOK 32 TECTBI, 3al[UTy Ta00PATOPHBIX PabOT U KOHTPONIBHOH paboTsl. Takke ydnThIBaeTCA paboTa Ha JEKIUAX U KOHCHEKTHI
BOIIPOCOB, 33IaHHBIX JJIs1 CAMOCTOATENBHOTO U3ydeHus. [Ipu yc1oBun cBOEBPEMEHHOM a4l KOHCIIEKTOB M BBIIIOIIHEHUH Ha
3aHATHAX U 3aIIXTHI Ta00PaTOPHBIX PabOT; HAIMUCAHHS IPOBEPOYHBIX TECTOB HE HIDKE 9 IpaBMIIBHBIX OTBETOB U3 10 1
CBOCBPEMEHHOM CIau¥l M 3aIUTHI BRIIIOJIHEHHOH 0e3 OmMO0K KOHTPOJIBHON pabOTHI OIIEHKA «OTINYHO)» BEICTABIAETCS 03
CcHenuaIbHOro codece 0BaHus.

OTMeTKa «OTJIIMYHO» CTABUTCSI, €CIIM PACKPBITHI M TOYHO YIIOTPEOIEHbI OCHOBHBIC OHSATHS; CYIIHOCTb BOIIPOCOB PACKPbITA
TIOJTHOCTBIO, BEIBOBI OOOCHOBAHEBI M TIOCIICIOBATEIIHHEL.

OTMeTKa «XOpOII0» CTaBUTCS, €CITH YACTUYHO PACKPBITHI OCHOBHBIE IIOHATHS; B LIEJIOM MaTepHal U3JIaraeTcs MOJIHO, 0 CYTH
BOIPOCOB; BBIBO/IbI 0OOCHOBAHbI U [IOCIIEJOBATEIbHBI.

OTMeTKa «yJOBIETBOPUTEIBHO» CTABUTCS, €CIIU PACKPbITa MEHbIIAsl YACTh OCHOBHBIX ITOHATHI; HE TOCTATOYHO TOUHO
yHOTpeOIeHB OCHOBHBIC KATETOPHH M MOHATHS; HE JOCTATOYHO MOJIHBIC U HE CTPYKTYPUPOBAaHHbBIE OTBETHI IO COJCP)KAHHUIO
BOIIPOCOB; BO3HUKIIU NPOOIEMBI B 000CHOBAHUH BBIBOJIOB, apIyMEHTAIIHH.

OTMeTKa «HEYOBIETBOPUTEIBHO» CTABUTCS B CIIy4ae, €CIM HE PACKPBITO HU OJJHO U3 OCHOBHBIX ITOHATHH; HE 3HAET OCHOBHBIE
oIpeeIeH st KaTeropuii M MOHATHH TUCIUTUINHEL, TOIYIIEHBI CYIIECTBCHHBIE HETOYHOCTH M OIIMOKH NP W3JI0KEHUN MaTepHana.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHHUE JUCIUAIIJINHBI (MOYJIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox

JI1.1 |Yyraes Poman lMunpaBnvka: TeXHHUECKass MEXaHHUKA JKUIKOCTH Mocksa: BACTET, 2013
PomanoBuu




7.1.2. Jlono/IHUTe/ILHAS TUTEpATypa

ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI2.1 |Mrepenmuxt M. B. I'mppaBimka: yueOHUK AT By30B Mocksa: KonocC, 2004
7.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI3.1 [Maneirus Bnmagumup | TmapaBnngeckuii pacu€T KOPOTKHX TPYyOOIIPOBOJOB: METO/. YKa3. H Hosocubupck: HI'ABT,
Huxomnaesuy, Canos KOHTp. 3aganHus mo CPC mist cTyneHToB Bcex crell. u Gpopm oOydeHus 2002
Anexcanap
Hukonaesuu
JI3.2 | Maneirun Bnagumup | I'mapocratuka: METOI. yKa3. M KOHTPOJI. 3a/1aHus 110 Hosocubupck: HI'ABT,
Hukonaesuu, Canos camocTosTensHOI padoTe cTyneHToB (CPC) (st cTya. Beex cren. u 2005
Anexcanap (hopMm 00yueHus1)
Hukonaesuu
JI3.3 | CanoB Anexcannp I'unpasnuka: MeTo. yka3. k 1ad. padotam Hosocubupck: HI'ABT,
HuxonaeBuu 2008
JI3.4 [TI'epyc TaTbsHa T'unpaBnuka: MeToq. yKa3. ¥ KOHTPOIL. 3aJaHus IS cTyneHToB ¢ak. mo | HoBocubupck: HI'ABT,
HBaHoBHa, cren. "T'uaporexH. cTp-Bo" 2009
MuxaiinoBa TaTbksiHa
HuxkonaesHa
JI3.5 |IMmmumenxo TatesHa | Bogwsle mytu cooOmenus u ruaporpadus. PapnomepHoe nemxenne B | HoBocubupek: CI'YBT,
BukroposHa, OTKPBITHIX pycliax: yueOHoe nmocodue 2021
CammopuHa AnvHa
AHzipeeBHa
JI3.6 | Kanamnukos MexaHnKa XHUIKOCTH ¥ ra3a: yaeOHO - METOINIECKOe ITocodue Hosocubupck: CI'YBT,
Apcenuit 2021
AnexcaHapoBUY,
MuxainoBa TatbsHa
HuxkonaeBna,
[Innunenxo TaTpsiHa
BuxroposHa
7.2 Ilepeuenb pecypcoB HH(POPMALMOHHO-TEIeKOMMYHUKAMOHHOM ceTH ""UHTepHeT"
31 | Cnpasouno-npaBoBas cucreMa «KoncynsrantIlntoc» [DnekrponHslit pecypc] — Pexxnm noctyna: cBoOOAHBIH. — 3ari. ¢
9KpaHa
32 | Hayuno- texamueckas 6ubmmorexa «CI'YBT» [OnextponHslil pecypc] — Pexum moctyna: cBoOOIHBIH. — 3ari. ¢ 3kpaHa

OneparonHas cucrema Windows

7.3 IlepeyeHb NPOrpaMMHOIO o0ecrnedeHust

IMaxer nmpukiagHOTO pOorpamMMHOT0 obecrreueHust Microsoft Office

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAYJIS)

Hasuauenne Ob6opynoBaHue
JlaGopatopuss  rugpaBnuku - | Kommmekr ydeOHON Mebenu; JlaGopartopHble creHabl: «l3ydeHue mnapameTpoB pabOTHI
ydeOHas ayaAuTOpUs JUTS | IEHTPOOGKHBIX HACOCOBY»; «3aKOH COXPAaHCHHUS YHEPTHH B JKUAKOCTH»; «MeXaHHKa JKHIKOCTHY;
MPOBEICHUS 1ab0paTOPHBIX | «/IMHaMHIeCKOe paBHOBECHE KUIKOCTID
3aHATUN
VYuebHas ayAUTOPHS s | Komriekt yueOHO# mebenu; MakeThl: pedHOH Oyid, 2 IIT.; peyHble HaBUTAIIMOHHBIC (OHaApH, 6
MPOBEICHUS MPaKTHYCCKUX | IUT.; HABHTAIMOHHBIC 3HaKkW 10 INT.; UCTOYHWKM NHTAHWS HABHTAIMOHHOTO 00OpymoBaHWS, 3
3aHATUH IIIT.; 3eMJIECOC; Y UeOHO-HATIISIIHBIE ITOCOOHMS: HABUTAlIMOHHEIE 3HAKH, 6 IIT.
Jlabopatopuss ~ HaBUranuoHHOro | Kommmext yueGHO# Mebenn; MaxkeTsl: peuHoil Oy, 2 mT.; pedHble HaBUTAIMOHHBIE (hOHApH, 6
obopynoBaHus - ydeOHas | [IT.; HABUTalUOHHbIC 3HAKU 10 IIT., MCTOYHMKM NHWTaHWS HABUTAIIMOHHOTO O0OpPYHOBaHUS, 3
aymuTopWs  UI1  TPOBEACHHS | INT.; 3eMIlecoc; YueOHO-HaTIIITHBIC TOCOONS: HaBUTAMOHHBIC 3HAKH, 6 IIT.
12a00paTOPHBIX 3aHATHI
YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenn; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHH | (CTalMOHAPHBIN), SKpaH (cTaruoHapHsli), [IK (mepenocHoit)
JICKIMOHHOTO THIIA
ITomemmenue qutst | Komrmiekt yaeGHOiT MeOenu Ha 15 mocagodHBIX MeCT.
CaMOCTOSITENIbHOM pa6otsl | [TIK — 10 mr., nogkmoyeHHbIX K cetd "MHTepHeT" u 00ecrnevunBalomuX JOCTYI B 3JIEKTPOHHYIO
o0yJaronuxcs HHPOPMAMOHHO-00pa30BaTEIBHYIO CPEIy Y HUBEPCHUTETA.
VYueOHas AyITUTOPHS it | AynuropHast ocka; KoMrurekT ydeOHOH MeOenu; MynpTumenuiiHoe o0OpymoBaHHE: IPOEKTOP
IIPOBEIEHUS TPYHIOBBIX 1 | (cTanmoHapHEIN), 3KpaH (crannoHapHbIi), 1K (lepeHoCHO)

WHIUBHUYaJIbHBIX KOHCYJIbTAINHI




