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1. O0mme noJs1oKeHNs

Hucnurnnuna «[ uapasirka» oTHOCUTCS K 0510Kky b1 yueGHOTO m1aHa, BXOSIIETO B COCTaB
oOpa3oBaTenbHON MporpaMmsbl Beiciiero oopazoBanus 20.03.02 — [IpupogooOycTpoiicTBO U BO-
JI0TI0J1b30BaHue (MPOdUIb — MEIHOpALHsl, PEKYIbTUBALIUS U OXPaHa 3eMeJb).

HopmaruBHO-MeToanueckoi 6azoit st pa3paboTku paboueil mporpaMMbl Y4eOHOM AwcC-
IUIUIHHBI «] UIpaBiuKa SBISIOTCA:

— @enepanbhblii 3ak0oH «O0 oOpazoBanuu B Poccuiickoit dexepanuny, yTBEpKACHHBINA
npuka3zoM MunoOpuayku P® Ne 273-03 ot 29.12.2012;

— IIpuka3z MunoOpuayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBepKICHUH TOPSIIKA Op-
TaHU3alUU U OCYIIECTBIICHUS 00pa30BaTeNbHOMN NEATEIBHOCTH 10 00pa30BaTeIbHBIM MPOrpaM-
MaM BbICIIEr0 0Opa3oBaHuUs - MporpaMmam OakajaBpuaTa, MporpamMmamM CIEIHaUTeTa, Mpo-
rpaMMaM MarucTparypbl;

— Ilpuka3 MunncrepcTBa Tpyaa u connanbHoi 3amuTsl 30 centsops 2020 r. Ne682n «O0
YTBEPXKICHUH MPOPECCUOHATBHOTO cTaHAapTa «CIEeNUaNnCT 10 arpoOMeTHOPALIUN»»;

—IIpuka3z MuHucTepcTBa TpyJa M COIMAILHOM 3anuThl OT 25 nekadbps 2014 r. Nel152u
«O0 yTBepxkaeHNH MpodeccuoHanbHOro cTanaaptra «CrenuanucT Mo 3KCIUTyaTallud Melnopa-
TUBHBIX CUCTEM»Y;

— IIpuka3 MunucrepcTBa Tpyaa u couuaibHoii 3amuThl oT 04 mapta 2014 r. Nel211 «O06
yTBEpkKACHUH MpodeccnoHanbHOro crangapra «CrenuanucT mo HayYHO-HUCCIeI0BaTeIbCKUM U
OTIBITHO-KOHCTPYKTOPCKHM Pa3paboTKaM»»;

— @enepalibHBIN TOCYIApCTBEHHBIM 00pa30BaTENbHBIN CTaHAAPT BBICIIETO 00pa30BaHUS
(®I'OC BO) no nanpasnenuto nmoaroroBku 20.03.02 — [Tpupomoo0ycTpoicTBO U BOAOIIOIB30-
BaHue (ypoBeHb OakallaBpuaT), YTBEpKACHHbBIN MprKa3zoM MuHHcTepcTBa 00pa3oBaHus U HAYKH
P® Ne 685 ot 26.05.2020;

— Y4eOHblii maaH oOpa3oBaTENbHON MPOTpaMMbl BBHICIIErO OOpa30BaHMs HANpaBICHUS
20.03.02 — IIpupoaooOycTpoiCTBO U BOAOMOIB30BaHUE (MPOPHIb — METHOPAIUs, PEKYIbTHBA-
1M ¥ OXpaHa 3eMeJib) MOArOTOBKH OakalaBpoB MO OYHOM (opme o0yueHust, 0100peHHBIN Yue-
HbM coBetoM YIJITY (mpotokoa Ne 8 ot 27.08.2020);

— YueOHbIil mIaH 00pa3oBaTeNbHON MPOTrpaMMBbl BBICIIETO OOpa30BaHUs HaINpaBlIEHUS
20.03.02 — TIpupomoo0yCcTpOHCTBO U BOJOIONB30BaHNE (MPOPIITH — METHOPAITUs, PEKYIbTHBA-
Ul U OXpaHa 3eMellb) MOJArOTOBKM OakallaBpOB MO 3a04HOM (popme oOydeHus, o0OpeHHBIN
VYuensim coBetoM YTJITY (mpotokos Ne 8 ot 27.08.2020).

OO6yuenue no obpazoBatensHoi nporpamme 20.03.02 — IIpuponoobycTpoiicTBO U BOO-
M0JIb30BaHuE (MPOGUIb — MEINOpaLns, PEKYIbTUBALUSA U OXpaHa 3eMelb) OCYLIECTBIISIETCA Ha
PYCCKOM $I3bIKE.

2. IlepeyeHb MUIAHMPYEMBIX Pe3y/1bTATOB 00y4YeHHs MO AUCHUIINHE, COOTHECEHHbIX
¢ IJIAHMPYEeMbIMH Pe3yJIbTATaAMM 0CBOeHHUsI 00pa30BaTeIbHON NPOrpaMMblI

[TnanupyeMbIMH pe3yibTaTaMu OOydeHHs MO JUCLHUIUIMHE SIBIISIOTCS 3HAHUSA, YMEHMS,
BJIQ/ICHUS U/UITU OTIBIT AEATEIbHOCTH, XapaKTEePU3YIOIUE ITAIbl/ypOBHU (POPMUPOBAHUS KOMIIE-
TEHIMHA ¥ 00ecreunBaloIye JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOCHUSI 00pa3oBaTeib-
HOH IIPOrpaMMBI B LIEJIOM.

Lesab AUCHMNIMHBI - TEOPETUYECKAs U MPAKTHUECKasi OJArOTOBKa OakaiaBpa, CliocOOHO-
ro ocymiecTBuUTh 3((PEeKTUBHOE HCIOJB30BaHUE BOJHBIX PECYpPCOB, OOOCHOBAaHHBIM BBHIOOP U
IPaMOTHYIO JKCILUTyaTallli0 COBPEMEHHBIX THAPABINYECKUX MAIIUH M THAPOO0OOpYIOBaHUS OT-
paciii Ha OCHOBE NPUMEHEHHS 3aKOHOB PAaBHOBECHSI U IBUKEHUS JKUKOCTH.

3a1auu IUCIUILTUHBL

M3Yy4€HHE OCHOBHBIX 3aKOHOB TUIPABIIUKH;

(dbopMHpOBaHHE HABBHIKOB MPUMEHEHUS 3aKOHOB TUPABIMKH B NMPAKTHUUYECKON JEATENbHO-
CTH C LIeTBI0 o0ecreyeHus TpedyeMoro KadecTBa paboT U palioOHAIBLHOTO MCIOJIB30BAHUS Pe-
CYpCOB.

IIpouecc n3yyeHus1 JUCUMILIMHBI HANMPABJIeH HA ()OPMHMPOBaHUE CJIeaylouleil o0Ie-
npogeccnoHAIbHOI KOMIIETCHIIUHN:



OIIK-1 CnocoGeH y4acTBOBaTh B OCYILECTBICHUH TEXHOJOTHYECKUX IMPOIECCOB MO MH-
’KEHEPHBIM H3BICKaHUSAM, MPOEKTUPOBAHUIO, CTPOUTENBCTBY, AKCIUTyaTallud U PEKOHCTPYKLUU
00BEKTOB MPUPOI000YCTPOMCTBA U BOJIOMOJIB30BAHUS.

B pe3yabTare uzydeHnusi AMCUUIJIMHBI 00YYAIO M CS J0JIKEH

3HATh:

—3aJ]aud, METObl IPUPOIOOXPAHHOTO O0YCTPONCTBA, MPEAOXPaHEHUs OeperoB BOJA0EMOB
OT Pa3MbIBOB;

—O0COOCHHOCTH M CTPYKTYPY BOJOXO3SMCTBEHHBIX CHUCTEM, NMPHUHLUUIHAIBHBIE CXEMbI CHU-
CTeM BOJIOCHA0XeHUs, 0OBOJAHEHUS U BOJIOOTBEJCHHSI, HOPMbI BOAOIMOTPEOJICHUS U BOJOOTBE/IE-
HUS, MEPOTIPUATHUS IO SKOHOMUHU BOJHBIX PECYPCOB U MOJJICPKAHUIO Ka4eCTBA BOJ;

—OCHOBHBIE 3aKOHOMEPHOCTU PaBHOBECHS U JIBUJKEHUS KUIAKOCTEH, OCHOBHBIE IIapaMETpPhbl
U CI0CcOOBI pacueTa MOTOKOB B TPYOOITPOBOAX U OTKPBITHIX pyciax;

—CIIOCOOBI THIPABIMYECKOT0 00OOCHOBAHUS Pa3MEPOB OCHOBHBIX COOPY)KEHUH Ha OTKPBI-
TBIX TIOTOKAX;

—OCHOBBI (PHITBTPAIIIOHHBIX PACUETOB;

—TEXHOJIOTUYECKHE TPOIECCHl MO0 MHKEHEPHBIM HM3BICKAHUSIM, MPOCKTHUPOBAHUIO, CTPOH-
TENbCTBY, IKCIUTyaTallUl U PEKOHCTPYKIHMH OOBEKTOB MPHUPOI000YCTPONCTBA U BOAOMOIB30Ba-
HUS,

yMeThb:

—PpacCUUTHIBATh MMAPAMETPHI OPOCHTEIBHBIX U OCYIIHTEIBHBIX CHCTEM;

—IPUMEHATH ypaBHEHUE bepHymu A NoToka peaabHOM KUAKOCTH;

—BBINOJHATH THAPABIMYECKUE PacyeThl TPYOOIPOBOIOB, MPOBOIUTEH PACUETHI U COMpSIKE-
HUs O0beoB, PUIBTpAIMOHHBIC PACUETHI;

BJIa/IeTh:

—MeTO0/IaMH BOA00AJIaHCOBBIX M BOJHO-IHEPre€THYECKHUX PACUETOB;

—MeToJlaMi O00OCHOBaHHUS BBIOOpa MAlIMH INPH OCYIIECTBICHUU TEXHOJOIMUYECKUX IPO-
IIECCOB M0 MH)KEHEPHBIM M3BICKAHUSAM, MPOEKTUPOBAHHIO, CTPOUTEIbCTBY, IKCIUTyaTallud U pe-
KOHCTPYKLIUU 00BEKTOB MPHPOI000YCTPONHCTBA U BOJIOMOIb30BAHUS.

3. MecTo THCHUILUINHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbI
Jannast yueOHasi AMCHUILTAHA OTHOCUTCS K JUCIHIUIMHAM 0a30BOM 4acTH y4yeOHOro Ijia-
Ha, YTO O3Ha4yaeT (OPMHUPOBAHKE B MpOIECCE 00yUYeHHUs y CTyAeHTa o0menpodeccuoHaIbHbIX
3HaHWI U KOMIETCHIIUN B paMKaX HaIlpaBJICHUS MMOATOTOBKH.
OcBoeHHEe JaHHOW UCHUIUIUHBI SIBJISIETCS HEOOXOJIMMOW OCHOBOW JISI TOCIEIYIOUIErO
uzydenus quctuminH OITOI u HanmucaHus BBIMYCKHOM KBaTU(UKAIIMOHHON paOOTHI.
Ilepeuenv obecneuusarowux, conymcmsyrouux u 0becneuusaemvlx OUCYUNIUH.

ObecneunBaronye ConyrcTBytonye ObecneunBaemble

Wnxenepnas rpaduka. Hauep-

HpOCKTHEl}I JACATCIIBHOCTD
TAaTCJIbHAA TCOMCTPH A

OcHOBEI CTPOUTCIIBHOI'O ACJia

IIpupoIHO-TEXHOTE€HHBIE KOM-

VYyeOHas nmpakTHka (03Ha- | ['uaporeosorust 1 OCHOBBI reo-
IJIEKCBHI ¥ OCHOBBI ITPUPOJIO-

KOMUTEIIbHAs) JIOTUHU oByeTpolicTsa
WNHdopmaninoHHbIE TEXHOJIO-
[TouBoBeneHue UM B TPO(heCcCHOHANILHOM J1e-
ATEIBHOCTU
OcHOBBI MIPOEKTUPOBAHUS

FI/IJIP OJIOrusA, KIUMATOJOIusid U

00BEKTOB MPUPOLO00YCTPOM-
METEOPOJIOTHUS PUPOLOOOYCTP

CTBa M1 BOJOIIOJIb30BaHUA

Bonoxo3ssiictBeHHbIe cucTeMsbl U | [Ipon3BOACTBEHHAs IpaKTHKa
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BOJIOIIOJIb30BaHUE (TexHonoruyeckas (MPOEKTHO-
TEXHOJIOTHYECKas))
VYnpasneHue IIpoLeCCaMU
VYueOHast mpakTHKa (O3HAKOMHU- p [pont
pUpPOI000yCTPONiCTBA U BO-
TeJbHas)
JI0TI0JIb30BaHUS

TexHONOTUK U  OpraHU3aIUs
paboT MO CTPOUTENIBCTBY 00B-
eKTOB TMPHPOI000YCTPOUCTBA
1 BOJIOTOJIb30BaHHMSI

WrKeHepHbIe U3bICKAHUS B MIPHU-
POI000YCTPONCTBE M BOIOIIOJb-
30BaHUU

IlogroroBka Kk caadye W ciada
roCyapCTBEHHOTO SK3aMeHa

[ToaroToBka Kk mporemype 3a-
IIUTHl W 3alUTa BBITYCKHOMN
KBATH(UKAIIMOHHON PabOTHI

VYka3zaHHbI€ CBS3U NUCIMIUIMHBI TaI0T 00y4JaromeMycsi CHCTEMHOE MPEICTABIEHUE O KOM-
IIeKce M3y4aeMbIX AUCUUILTHH B cooTBeTcTBUM ¢ PI'OC BO, uto obecrieunBaeT TpeOyemblit
TEOPETHUECKUN YPOBEHb M MPAKTUYECKYIO HAIMPABIEHHOCTh B CHUCTEME O0y4YeHUs U Oyaylieu
JIeATEIbHOCTH BBIITYCKHHKA.

4. O0beM JUCHMILIMHBI B 324eTHBIX ¢IMHULAX ¢ YKAa3aHHEM KOJIMYecTBa aKajeMu4e-
CKHMX 4aCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aluuxcs ¢ npemnojgasareiem (1o
BH/JIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJbHYI0 padoTy o0y4yaromuxcs

OO61ast TpyI0eMKOCTh JTUCIUATITMHBI

o Bcero akajieMHYecKHX 4acoB
Bun yuebHoit paboTbl
ouHast popma | 3aouHas Gopma
KonrakTHasi paboTa ¢ nmpenojaBarejieM™: 70,35 14,35
nexnuu (J1) 26 6
npaktuueckue 3ausatus (I13) 24 4
nabopartopubie paboTsl (JIP) 20 4
WHBIC BHJIbI KOHTAKTHOM paOOTHI 0,35 0,35
CamocrosiTesibHas padoTa 00y4YalIIUXCH: 73,65 129,65
M3ydeHHEe TEOPETUIECKOTO Kypca 30 50
IIOATOTOBKA K TEKYIIEMY KOHTPOJIIO 30 66
KypcoBasi paboTa (KypCOBOW ITPOEKT)
IIOATOTOBKA K IPOMEKYTOYHOMN aTTeCTalluu 13,65 13,65
Buja npoMexKyTo4HO#i aTTecTaluu: IK3aMeH JK3aMeH
OO01mas Tpy10eMKOCTb, 3.€./ 4achl 4/144 4/144

*KoHrakTHas paboTa 06YYAIOMUXCS C NPENOaBaTeIeM, B TOM YHCIIE ¢ IIPUMEHEHHEM JUCTAHIMOHHBIX
00pa30BaTeNbHBIX TEXHOIOTHHA, BKIIIOYAET 3aHATHS JIEKIIMOHHOTO THMA, W (WJIN) 3aHATHS CEMHUHAPCKOTO
THMA, 1a00paTOpHbIC 3aHATHUS, U (WIN) TPYNIOBbIE KOHCYJIbTAIlMH, W (WJIM) UHAWBUIYAIbHYIO PadoTy
oOyyaromerocs ¢ mpenojaBareieM, a TakKe aTTeCTAlUOHHBIE HCIBITAHUS POMEKYTOUHON aTTeCTalUH.
KonTtaktHas pabota MOXKET BKIIOYATh MHBIC BHJBI YI€OHOH JIESITEIBHOCTH, PEAyCMAaTPUBAIOIINE TPYII-
MOBYIO M MHAMBHIyaJbHYI0 padoTy oOydaromuxcs ¢ mpernoaaBareneM. Yachkl KOHTaKTHOH paboTsI orpe-
nensitorest [lonoxkennem 06 opraHu3alMy ¥ MPOBEACHUH KOHTAKTHOW paOOTHI IPH peau3annu oopa3oBa-
TEJIHBIX MPOTPaMM BhICIIETO 00pa3oBaHMs, YTBEPKIeHHBIM YueHbiM coBeToM YIJITY ot 25 deppans
2020 roxa.



5.Conep:kanue TMCUUILIMHBI, CTPYKTYPHPOBaHHOE M0 TeMaM (pa3jejaM) ¢ yKa3aHHU-
€M OTBEJeHHOI0 Ha HUX KOJIMYeCTBA aKaJeMHYecKHX YacoB
5.1. TpynoeMkocTh pa3ieoB JUCUMIIIIHHbBI
ouyHasi popMa 00yueHuUs

Ne | HammenoBaHue paszaena auc- Boene . | CamocTosTenpbHas
JI I13 JIP | KOHTaKTHOU
1/ 0050003050505 pabora
paboThI
1 | BBoausie cBeneHus. 2 2 4
5 OO0111e 3aKOHBI U yPaBHEHHA 4 4 8 8
CTaTHUKU KUJKOCTEH U ra30B.
3 Cuiibl, 1EHCTBYIONIUE B KU - 2 4 8 14 8
KOCTSIX.
OO1mue 3aKOHbI U ypaBHEHUS
4 | ruAPOIMHAMUKH KHUIKOCTEH 4 4 12 20 8
M Ta3oB.
OOmiast uaTerpanbHast Gopma
5 | YPABHEHWH KOJIMHYECTBA JIBH- 4 4 8 8
’KEHHSI 1 MOMEHTA KOJIrYe-
CTBA JIBHOKEHHS.
TypOyneHTHOCTh U €€ OCHOB-
6 | HBIC CTATUCTUYCCKUE XapaK- 4 4 8 8
TEPUCTHKH.
7 OLLI-UIOMepHLIe ITIOTOKH YKHIKO- 9 5 8
CTEH M ra3os.
8 | N'mupaBnmueckre MalIMHbBI 4 4 8 8
HToro mo pasienam: 26 24 20 70 60
[TpoMexxyTodHast aTTeCTAIHS X X X 0,35 13,65
Bcero 144
3a04yHasi popmMa 00yueHust
Ne | HaumeHoBanue paznena auc- BT . | CamocTosiTenpHas
JI I13 JIP | KOHTaKTHOI
/i [UTTAHBI pabota
paboThI
1 | BBoaHsIe CBEIEHUS. 0,5 0,5 14
5 OO0mu1ue 3aKOHBI U yPaBHeRHA 0.5 0.5 14
CTaTHUKH KUJKOCTEH U Ta30B.
3 Cunbl, AEMCTBYIOIINE B KU/~ 05 5 25 14
KOCTSIX.
OO0mIue 3aKOHBI U YpaBHEHUS
4 | ruApONMHAMUKH KUAKOCTEH 0,5 2 2 45 14
1 Ta30B.
OOm1ast uaTerpanbHast Gopma
g | YPABHEHHU KOJHYeCTBa JIBH- 1 5 3 14
JKEHHSI 1 MOMEHTA KOJIrYe-
CTBa JIBUKEHHS.
TypOyneHTHOCTb U €€ OCHOB-
6 | HBIE CTATHCTUYECKHE XapaK- 1 1 14
TEPUCTHKH.
7 O)IIiIOMepHHe MTOTOKH KHIKO- 1 1 14
CTEH M ra3os.
8 | M'mupaBnmyeckre MalIuHbI 1 1 18
Hroro no paznenam: 6 4 4 14 116




Ne | HammenoBaHue pazzena JHC- tome CamMocTosTenpHas
h P JI 113 JIP | KOHTaKTHOH
/11 [UIUINHBI pabota
paboTsI
[TpomexxyTouHast aTTecTanus X X X 0,35 13,65
Bcero 144

5.2. Conep:xanue 3aHATHH JIEKIMOHHOTO THIIA

Pa3gen 1. BBoanknie cBeneHus.

[TpenMeT ruapaBIvKH, €€ CBSA3b C APYTUMU IPUKIATHBIMUA HaykamMu. OCHOBHBIC (hrU3HUe-
CKHE CBOMCTBA JKUAKOCTEH 1 ra3oB. OCHOBEI KHHEMATHKH

Pa3nen 2. O01mme 3aKOHBI M yPABHEHHSI CTATUKHU KUIKOCTEl U ra3os.

3akonbl [Tackansg u Apxumena

Pa3nen 3. Cuabl, aelicTByonye B sKHIKOCTAX.

AOCOJFOTHBIN ¥ OTHOCUTEIIbHBIN ITOKOH (paBHOBECHE) KUIKHUX cpea. Mojelb uieaabHON
(HEBSA3KOM) KUAKOCTH

Pa3nen 4. O01mme 3aKOHBI M yPaBHEHHUSI THAPOAUHAMMKH KUIKOCTEH M ra3oB.

VYpasHeHus bepnyum

Pa3zpnen 5. O0mas uaTerpanbHasi GopMa ypaBHeHUHM KOJIMYECTBA IBHKCHUS U MO-
MEHTA KOJIMYECTBA JIBHKEHHSI.

[Tonobue ruapomexaHnueckux mporecco. ObIIee ypaBHEHUE YJHEPTHH B UHTErPATbHON U
g depeHmanbHON Gpopmax

Pa3nen 6. TypOyJIeHTHOCTD M €€ OCHOBHbIE CTATHCTHYECKHE XaPAKTEPUCTHKH.

Koneuno-pasnoctusie opmbl ypaBHenuit HaBbe-Crokca u PeiiHonbaca

Pazngen 7. OnHoMepHbIE MOTOKH KUAKOCTENH M ra3oB.

['uppaBnuyeckue pacyeTsl TEUYCHUS KUAKOCTH B TPYOOIPOBOAAX U OTKPBITHIX pyCliax

Paznen 8. 'mapaBianyeckue MaluHbI

5.3. Tembl U popMBbI 3aHATHII CEMUHAPCKOI'0 THIIA
VY4eOHBIM MJIaHOM MO JUCIUIUIMHE IPEyCMOTPEHbI 1a00paTOpHbIe U MPAKTUYECKUE 3aHsI-

THSL.
TpynoemMKkocTh, gac
HaumenoBanue pazaena qucuuiiuiel | Dopma npoBeaeHUs
No Oo4Has 3a04Has
(Momyist) 3aHATHUS
dhopma dhopma
1 | BBoxHble cBeneHUs.
2 | O0mwue 3aKOHBI ¥ yPaBHEHUS CTa- IIpakTHueckoe 3aHsTHE, 4
THUKH KMJIKOCTEH U ra3oB. penieHue 3aaaud
3 | Cuupl, meficTByrOIHME B )UAKOCTIX. | JlabopaTtopHas pabora, 12 2
MIPAKTUYECKOE 3aHATHE
4 | OOuue 3aK0HBI U YPABHEHUS TH/I- JlabopaTtopHast pabora, 16 4
POIMHAMUKHU KUJKOCTEN U ra30B. MPAKTUYECKOE 3aHSITHE
5 | O6mas uaTerpanpHas Gopma ypas-
H p (bopma yp [IpakTHueckoe 3aHATHE,
HEHUU KOJIMYECTBA JIBHKEHUS U 4 2
pelieHue 3aaau
MOMEHTA KOJIMYECTBA IBUKCHUSI.
6 | TypOyJIeHTHOCTb U €€ OCHOBHBIE [IpakTrueckoe 3aHATHE, 4
CTATUCTUYECKUE XapPAKTEPUCTHUKHU. penieHue 3aaau
7 | OnHoMepHBIE TOTOKM XKUAKOCTeW | [IpakTuueckoe 3aHsTHE,
ra3os. penieHue 3aaau
8 | 'mapaBnuveckue ManTuHBI [IpakTrueckoe 3ansTue, 4
penieHue 3aaau
HToro yacos: 44 8




Conep:xaHue J1a0OPATOPHBIX U MPAKTHYECKUX 3aHATHI

Tema 1. OnpeaesieHue MOJHOM CHIIbI THAPOCTATHYECKOT0 JABJIEHUS HA IIOCKYIO
CTEHKY.

DKCIEPUMEHTAIBHOE OIPENEIIEHNE MTOJHOW CUJIbI TUAPOCTATUYECKOTO JaBIEHUS Ha II0C-
KYIO HAKJIOHHYIO CTEHKY U CPAaBHEHHE €€ C CUJION TUIPOCTATUYECKOTO JIABJICHHUS, OIIPEIeICHHOMN
110 OCHOBHOMY YPaBHEHHIO THIPOCTATUKU

Tema 2. Onpenesenne NoTepb HANOPA MO JVIHHE U KO3 PunueHTa TpeHus B KPYrJioi
TpyOe

Ha maGopaTopHoii yCTaHOBKE ONPEIEISIFOTCS MOTEPU HAMIOpa B KPYIJIoi TpyOe U cpaBHH-
BalOTCA C TIOTEPSIMHU HAINOPA, ONPEAeIEHHBIMA TEOPETHUECKH 110 SMIIUPUIECKUM (hopmyrnam

Tema 3. JkcnepuMeHTAJbHOE MOCTPoeHUe ypaBHeHus1 bepuyiiu. Onpenenenne pac-
X0/12 KUAKOCTH ¢ IOMOUIBI0 pacxoaoMepa Benrypu

Ha ycTtanoBke CHUMAIOTCsI 3HAYEHMsI BCEX COCTABIIOIIMX YPaBHEHUS bepHyIu U CTposT-
cs rpaduyeckue 3aBucumoctu. C momonibio TpyObl BeHTypu onpenensitoTcest pacXo/ >KUIKOCTH B
TPYOOIIPOBOJIE M CPABHUBAETCS C PACXOIO0M, ONPEICIEHHBIM O0BEKTHBIM CITOCOOOM.

Tema 4. PapHoMepHOe IBUKEHHE KUIKOCTH B KaHaJIe

5.4. Jleraau3anusi cCaMOCTOSITEILHOI PadoThI

TpynoemMKocTs, yac
HaumenoBanue pasnena .
No Bun camocrositensHOl paboThl | ouHast Gop- | 3ao0vHas
JTUCHUTITAHBI (MOYJIs1)
Ma dbopma
1 | BBoaHble cBeeHUS. N3yuenne TeOpeTUUECKOrO
Kypca, IOATOTOBKAa K TEKY- 4 14
1IEMY KOHTPOJIIO
2 | OOmme 3aKOHBI ¥ YpaBHEHHS N3yuenune TeOpeTHUYECKOTO
CTAaTUKHU KUJKOCTEH U ra30B. Kypca, MOATrOTOBKAa K TEKy- 8 14
1IeEMY KOHTPOJIIO
3 | Cuubl, gelicTByIOLME B KUIKO- | V3ydeHHe TeopeTHuecKoro
CTSX. Kypca, IOATOTOBKAa K TEKY- 8 14
1IEMY KOHTPOJIIO
4 | OO6muMe 3aKOHbI U YpaBHEHHUS N3yuenne TeopeTHYECKOrO
THJIPOAMHAMUKY JKUAKOCTEH 1 Kypca, MOATOTOBKAa K TEKy- 8 14
ra3os. 1IeMY KOHTPOJIIO
5 | O6mas unTerpaibHas popma
N3yuyeHue TEOpETUYECKOTO
YpaBHEHHMHU KOJIMYECTBA JIBUKE-
Kypca, MOATrOTOBKa K TEKy- 8 14
HUS U MOMEHTa KOJINYeCTBa
IeMy KOHTPOJIIO
JIBYDKEHUSL.
6 | TypOyneHTHOCTh U €€ OCHOB- N3ydyeHue TEOpPETUUYECKOTO
HbIE€ CTATUCTUYECKHE XapaKTe- Kypca, MOATrOTOBKAa K TEKy- 8 14
PUCTHKH. 1IeMY KOHTPOJIIO
7 | OnHOMEpHBIE MOTOKHU YKUAKO- N3ydyeHne TEOpETHUECKOTO
CTEH U Ta30B. Kypca, MOATOTOBKAa K TEKY- 8 14
1IEMY KOHTPOJIIO
8 | I'mapaBnnyeckre MalInHbI N3yuenne TeOpeTHUYECKOTO
Kypca, MOATOTOBKa K TEKY- 8 18
IeMy KOHTPOJIIO, MOATOTOB-
Ka pedepara
O | TloaroToBKa K MPOMEXYTOUHOU
A p yr [ToaroroBka K 3K3aMeHy 13,65 13,65
aTTeCTalluu
HToro mo pasiaenam 73,65 129,65




6. IlepeyeHb y4eOHO-METOIUYECKOT0 00eceYeH sl 0 TUCIIUTITTHHE

OcHoOBHasi M JONOJTHUTEIbHAS JUTEPaTypa
Ne ABTOp, HAUMEHOBAHUE Ton 3- [Ipumeuyanue
JAHUS
OcHnogHas tumepamypa

1 | Kpoxanés, A.A. I'mnpaBnuka: yaeOHoe mocooue: [16+] / A.A.

Kpoxanés, A.b. lymmnannukoB; KemepoBckuil rocyiapcTBeH-

HBI YHHBEPCHUTET. — 2-€ u31., nepepad. u mon. — Kemeporo: [ToaHOTEKCTOBBIN

KemepoBckuil rocynapcTBeHHbli yHuBepeutet, 2018. — 147 c.: 0018 [LOCTYI IpH BXOJE

Wi, cxeM., Tabim. — Pexxum pocryma: mo moamucke. — URL:

I10 JIOTUHY H I1a-

https://biblioclub.ru/index.php?page=book&id=573804. — buo- pomto*
auorp. B kH. — ISBN 978-5-8353-2313-5. — Tekct: a1eKTpoH-
HBIU.

2 | ITo3ngeeB, A.I'. I'mapaBiauka coopyXeHHUi: ydeOHOe TocoOue:
[16+] / A.T. Tlo3neeB, FO.A. Ky3nenosa; [loBoinkckuii rocy-
JIAPCTBEHHBIH TEXHOIOTMUYECKHUil yHHBEpCUTeET. — Momkap-Ona: [TonHOTEKCTOBBII
[ToBOMKCKMI TOCYAApCTBEHHBIM TEXHOJIOIMYECKUN YHUBEPCHU- 5019 ROCTYII IIPH BXOJZIE
tet, 2019. — 80 c.: cxem., wi1. — Pexum gocryna: no noJrnuckKe. — I10 JIOTUHY U Ta-
URL.: https://biblioclub.ru/index.php?page=book&id=562253. — pomio*
bubmuorp. B kH. — ISBN 978-5-8158-2090-6. — Tekcr: aiek-
TPOHHBIN.

3 | [lozneeB, A.I'. I'mapaBnmka BOAOTOKOB: y4deOHOe Tmocobue:
[16+] / A.T. Tlo3nees, FO.A. Ky3nenosa; [loBoipkckuii rocy-
JIAPCTBEHHBIH TEXHOIOTHUYECKHUil yHHBEpCUTET. — Momkap-Ona: [TonHOTEKCTOBBII
[ToBOMKCKMI TOCYAApCTBEHHBIM TEXHOJIOTMYECKUN YHUBEPCHU- 2018 ROCTYII IIPU BXOJZIE
teT, 2018. — 88 c.: mn. — Pexxum nocryna: o noamucke. — URL: I10 JIOTUHY U Ta-
https://biblioclub.ru/index.php?page=book&id=494183. — buo- pomio*
muorp.: c. 80. — ISBN 978-5-8158-1983-2. — Tekct: 351€KTpOH-
HBIU.

4 | Moprynos, K.II. T'nnpaBnuka yuebnuk / K.II. MopryHos. —

Cankr-IlerepOypr: Jlanp, 2021. — 288 ¢. — ISBN 978-5-8114- [TomHOTEKCTOBBIM
1735-3. — Tekct: oaneKkTpoHHbIH // JlaHb: 3IEKTPOHHO- 0021 [AOCTYM NpH BXOZE
OoubIMoTeYHast cUCTeMA. — URL: IO JIOTUHY U Ta-
https://e.lanbook.com/book/168695. — Pexxum goctyma: st ponro*
ABTOPH3. NIOJI30BATEIIEH.

Jononnumenvnas 1umepamypa

5 | Ilo3nees, A.I'. 'mapocratuka. 'uapoauHaMuka: cOOpHUK 33134
/ A.T'. Ilo3nees, }O.A. Ky3nenona; [loBomxckuii rocynapcTBeH-

HBIif TEXHOIOTHYECKHUIT yHUBepCHUTeT. — Momkap-Omna: IToBomxk- ITonHOTEKCTOBBIM
CKUI roCylapCTBEHHBI TEXHOJOTHYecKuil yHuBepcurer, 2018. 0018 (ROCTYI NPH BXOZIE
— 64 c.. un. — Pexum pocryma: mo moxamucke. — URL: 110 JIOTUHY U Na-
https://biblioclub.ru/index.php?page=book&id=494184. — buo6- pomio*
muorp.: c. 61. — ISBN 978-5-8158-1980-1. — Tekct: 351eKTpOH-

HBIH.

6 | CanoBa, T.}O. OnHoMepHbIe TeueHus BA3KOH xuakoctu: yue0- | 2018 ([lomHoTekcToBbIM
Hoe nocobue / T.FO. CanoBa. — Canxkt-IlerepOypr: CIIOI'AY, TTOCTYTI TIPH BXOJIE
2018. — 72 c¢. — Texkcrt: aneKkTpoHHBIN // JlaHb: NEKTPOHHO- 110 JIOTUHY U Na-
OnbIMoTeYHas cucrema. — URL: poiro*
https://e.lanbook.com/book/162729. — Pexum nocrtyma: amis
ABTOPH3. OJI30BATENIEH.

7 | Crypman, B.M. Dxonorudeckoe kaprorpadupoBaHue: yueOHOe [TomHOTEKCTOBBIM

mocoone / B.M. Crypman. — 2-e wu3zg., crep. — CaHKT-
IetepOypr: Jlanb, 2019. — 180 ¢. — ISBN 978-5-8114-4371-0.

2019

JTOCTYII ITPU BXOJIE

I10 JIOTUHY U I1a-
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T'ox u3-

No ABTOp, HANUMEHOBAHUE
JTaHUS

[Ipumeuanue

— TeKcT: 2neKTPOHHBIH // DNeKTPOHHO-OMOINOTEYHAs CUCTEMA pomro*
«Jlanby: [caiit]. — URL.: https://e.lanbook.com/book/119192 —
Pesxxum nocTyna: ajisi aBTOpH3. MOJIb30BaTeseH.

8 | ['umpaBnuka, rupaBIUUYeCKHe MAalIUHbI, THAPO- U ITHEBMOIIPU-
BO/JI TPAHCIIOPTHO-TEXHOJOTHYECKUX CUCTEM [ DJIECKTPOHHBIN pe-
cypc]: yuebHoe mocobue / B.M. Xanrypus [u ap.]; Muno6pna- | 2015 20 k3.
yku Poccuu, Ypai. roc. 1ecotexH. yH-T. - DJIEKTPOH. TEKCTOBbBIE
naH. (19,6 M6.). - Exarepun0Oypr: YIJITY, 2015.

O | 'mapomexanuka [Tekcr]: yueOHoe mocobue / C.B. 3Birun [u
ap.]; VYpan. roc. necorexH. yH-T. - ExarepunOypr: YIJITY, | 2011 39 k3.
2011. - 197 c.: un. - bubnumorp.: c. 192.

*- mpesk/ie YeM IMPONTH M0 CChUIKE, HEOOXOIUMO BOMTU B CUCTEMY

OYHKIIMOHUPOBAHUE AJIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTeIbHON Cpeibl 0Oeceyn-
BAeTCs COOTBETCTBYIOIIMMH CPEJCTBAMH HH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxapiii o0ydvaromuiicss o0ecrieueH J0CTYIOM K DJICKTPOHHOW OMOJIMOTEYHON CHCTEMe
YIJITY (http:/lib.usfeu.ru/), 96C U3natenscta Jlans http://e.lanbook.com/, DBC Yuusepcurert-
ckas oubnmoteka onnaitn http://biblioclub.ru/, conepxamux u3gaHus IO OCHOBHBIM H3y4aeMbIM
JUCHUTUTMHAM U ¢()OPMHUPOBAHHBIX IO COTJIACOBAHUIO C MPABOOOIAATESIMA YIEOHON U yIeOHO-
METOIUYECKOM JTUTEPATYPHI.

CnpaBoyHblie 1 HTHPOPMALMOHHBIE CHCTEMBbI
1. CopaBouno-nipaBoBast cucrema «Koncynprant Ilmocy. Pexum gocryna: ans aBTopus.
MI0JIb30BATENCH.
2. NndpopmaimonHo-npaBoBoi moptain ["apant. Pexxum mocryna: http://www.garant.ru/.
3. Basa nannbix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/.

7. ®oHA OLEHOYHBIX CPEACTB JIsl NPOBEICHUs NMPOMEKYTOYHOH aTrecTanuu o0y4a-
IOLIUXCH 110 JUCHUILIMHE

7.1. IlepeyeHb KOMIETEHIMH € yKa3aHHEM JTanmoB X (POPMHPOBAHHS B Ipolecce
0CBOEHHs 00pPa30BATEJIbHOI NPOrPpaMMBbl

dopMupyeMBbIE KOMIIETCHIIUU Bun u popma koHTpOIIS

IIpoMe:KyTOYHBI KOHTPOJb: KOH-
TPOJIBHBIE BOIIPOCHI WJIM TECTOBBIE 3a-
JaHUs K DK3aMEHY
Tekymuii KOHTPOJIb: 3aJaHUsA Ha
MPaKTUYECKHE U JIAOOpaTOpHBIE 3aHs-
TUd, pedepar.

OIIK-1 CnocobeH y4acTBOBaTh B OCYIIECTBIIE-
HUM TEXHOJIOTMYECKUX IPOLIECCOB IO HHKEHEPHBIM
HU3BICKAHUAM, IPOCKTUPOBAHUIO, CTPOUTCIIBCTBY, OKC-
IUTyaTallud U PeKOHCTPYKLUUHU OOBEKTOB MPUPOA000Y-
CTPOMCTBA U BOJOIOJIb30BAHUS

7.2. Onucanue nokasareJieil 1 KpuTepreB OLCHUBAHUS KOMIIETEHIMA HA Pa3JIMYHbIX
Tanax ux (popmMupoBaHUs, ONMCAHME IIKAJ OLIEHUBAHUS

Kpurtepuu oueHMBaHMsl MHUCHLMEHHOT0 OTBeTa HA ’K3aMeHe (IIPOMEKYTOUYHbBIN KOH-
TpoJib popmupoBanus komnerennuu OIIK-1):

omau4Ho - NaH TOJHBINA, Pa3BEPHYTHIM OTBET Ha IMOCTABJICHHBIN BOMPOC, MOKa3aHa COBO-
KYITHOCTh OCO3HaHHBIX 3HAaHUN 00 0OBEKTE, TOKA3aTEIbHO PACKPHITHI OCHOBHBIE MOJIOKCHHS Te-
MBI; B OTBETE MPOCIEKHUBACTCSA YETKasi CTPYKTYpa, JJOTHYecKasi MocleJ0BaTeIbHOCTh, OTPaXKato-
1asi CYIIHOCTh PAaCKPBIBAEMBIX MOHSATHI, TEOpUH, sIBICHUN. 3HaHUE 00 O0BEKTE TEMOHCTPUPY-
ercs Ha ()OHE TIOHMMAHHUS €T0 B CUCTEME JIAaHHOW HAYKH ¥ MEKIUCIUIIMHAPHBIX CBsize. OTBET
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U3JI0KEH JIUTEPAaTypPHBIM SI3BIKOM B TEPMUHAX HAayKH, [TOKa3aHa CIIOCOOHOCTH OBICTPO pearupo-
BaTh Ha YTOYHSIOIIUE BOIIPOCHI;

Xopowio - AaH NOJIHBIM, pa3BEpPHYTHIN OTBET HA NIOCTABIEHHBIH BOIPOC, IOKa3aHO YMEHUE
BBIJICJIUTh CYLIECCTBEHHBIE M HECYIIECTBEHHBIC NPU3HAKHU, IPUYMHHO-CIEICTBEHHBIE CBA3U. OT-
BET YETKO CTPYKTYpUPOBaH, JIOTUYEH, U3JI0KEH B TEpMUHAX Hayku. OJHAKO JOMYyLIECHbI HE3HA-
YHUTEJIbHbIC OIIMOKU MM HEJOYEThl, UCIPABICHHBIE CTYJEHTOM C IMOMOILBIO «HABOJSALIMX» BO-
IIPOCOB;

Y0081emeopumenbHo - JaH HENOJHBIA OTBET, JIOTUKA U MOCJIEeI0BATEIbHOCTh U3JI0KEHUS
UMEIOT CYIIECTBEHHbIE HapymieHus. [lomymieHsl rpyoble OMMOKN MpU ONPEIeIEHUH CYIIHOCTH
pPacKpbIBa€MbIX IOHATHI, TEOPUM, SBJICHUM, BCJICICTBUE HEMIOHMMAHUS CTYACHTOM HUX Cylle-
CTBEHHBIX U HECYLIECTBEHHBIX IPU3HAKOB M CBsi3el. B OTBETE OTCYTCTBYIOT BBIBOABI. Y MEHME
PAaCKpBITh KOHKPETHBIE MPOsIBIEHUsT 0000IIEHHBIX 3HAaHUN He MoKa3aHo. PeyeBoe odopmieHne
TpeOyeT MOoNpaBoK, KOPPEKLIUH;

He Y0081emeopumenbHo - CTYAEGHT JEMOHCTPUPYET HE3HAaHUE TEOPETUYECKUX OCHOB
peIMeTa, He YMEET JejlaTh apryMEHTHUPOBAaHHBIE BBIBO/bI U IIPUBOJIUTH IIPUMEPHI, TOKA3bIBAET
ciaboe BiaJieHue MOHOJIOTHYECKOM peubto, HE BJIaJIeeT TEPMUHOJIOIHEN, IPOSBIISIET OTCYTCTBUE
JIOTHYHOCTH W TIOCIIEAOBATEILHOCTH W3JIOKECHHUS, JIEJIAeT OIIUOKH, KOTOphIe HE MOXET HCIpa-
BUTb, AK€ MPU KOPPEKLUHU IIPENIOAABATEIEM, OTKA3bIBAETCSI OTBEYATh HA 3aHATHH.

Kpurepun oneHuBaHus BbINOJHECHUS 3aaHUI B TecTOBOM (popme (IPOMEKYTOUHBIN
KOHTPOJIb (popmupoBanusi komnerenuun OITK-1):

[To utoraM BHIIIOJTHEHUS TECTOBBIX 3aJJaHUM OLIEHKA TPOU3BOIUTCS IO CIEAYIOLIEH IIKaJe.
ITpu npaBUIBHBIX OTBETAX Ha!

86-100% 3amaHuii — OLEHKA «OMAUYHOY,

71-85% 3agaHuii — OLIEHKA «XOPOULO»,

51-70% 3amgaHuit — OLEHKA «Y0081emME8OPUMETILHON,

MeHee 51% — olLIeHKa «Hey0081emeopumebHoy.

Kpurepun ouneHnBaHMS NPAKTHYECKHUX 3aJaHMH (TeKyIIMHA KOHTPOJb (popMHpPOBa-
Husi komnerenun OITK-1):

omauyHO: BBHITIOJIHEHBI BCE 3ajlaHus, OakajaBp 4eTKO U 0e3 OIMOOK OTBETHJ Ha BCE KOH-
TPOJIbHBIE BOIPOCHI.

Xopouwio: BBITIOJIHEHBI BCe 33/aHus, OakanaBp 0e3 ¢ HeOONbIIMMH OIIMOKAaMHM OTBETUJ Ha
BCE KOHTPOJIbHBIE BOIIPOCHI.

Y008n1emeopumenbHO: BBITIOTHEHBI BCE 3aJaHHs ¢ 3aMEYaHHUsIMHU, OaKkaiaBp OTBETHJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

HeyooeniemeopumenbHo: OakalaBp HE BBHIIOIHMI WM BBINOJIHUI HENPAaBUIIBHO 3aJlaHMs,
OTBETUJI HAa KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMH UM HE OTBETHJI HA KOHKPETHBIE BOIIPOCHL.

Kpurepun oneHuBanus JIa0OPATOPHBIX 3aJaHHI (TEeKylHH KOHTPOIb (POPMHPOBa-
Husi komnerenuun OITK-1):

omauyHO: BBITIOJIHEHBI BCE 3ajlaHus, OakaiaBp 4eTKO U 0e3 OIMOOK OTBETHJ Ha BCE KOH-
TPOJIbHBIE BOIPOCHI.

Xopowio: BBHITIOJIHEHBI BCE 33/1aHusl, OakanaBp 0e3 ¢ HEOONbIIMMH OIIMOKAaMH OTBETHUJ Ha
BCE KOHTPOJIbHBIE BOIIPOCHI.

Y00871emeopumenbHO: BBITIOIHEHBI BCE 3aJaHHs ¢ 3aMEYaHHUsSIMH, OaKkalaBp OTBETHJI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

HeyooesiemseopumenbHo: OakalaBp HE BBIIOIHWI WM BBINOJIHUI HENPAaBUWIBHO 3aJlaHUs,
OTBETUJI Ha KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMH UM HE OTBETHJI HA KOHKPETHBIE BOIIPOCHL.

Kpurepun ounenuBanus pedeparoB (TeKymmi KOHTPOJIb GOPMHPOBAHMSA KOMIIETEH-
uuu OIIK-1):

omauyHo: pedepar BBINOIHEH B COOTBETCTBHM C TpeOOBaHMSIMHM, BbIOpaHHas TeMa pac-
KpBITa TIOJTHOCTHIO, MaTeprai aKTyaJIeH U JIOCTaTOYeH, OaKanaBp 4EeTKO M 0e3 OmMOOK OTBETHI
Ha BCE KOHTPOJIbHBIE BOIPOCHI.

Xopowio: pedepar BBIIOJIHEH B COOTBETCTBUU C TPeOOBAHUSIMU, BBIOpaHHAs TEMa PacKpbl-
Ta, MaTepUall aKTyajeH, 0akajgaBp OTBETHJI Ha BCE KOHTPOJIbHBIE BOIPOCHI C 3aMEUYaHUSIMH.
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yoosiemgopumenvro: pedepar BBHIIOTHEH B COOTBETCTBUU C TPeOOBaHUSIMU, BhIOpaHHAs
TE€Ma YaCTUYHO PACKpBITa, MO aKTyaJbHOCTU MaTepuaja ecTh 3aMedaHus, 0akajgaBp OTBETHJ Ha
BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUAHUSMH.

HeyodoglemseopumenvpHo: 0akanaBp He MOATOTOBUI pedepar Wik MOAroToBUI pedepar, HE
OTBEUAIOIYI0 TPEOOBAHUSM, OTBETHII HA KOHTPOJIbHBIC BOIPOCHI C OMIMOKAMU WJIA HE OTBETHII
Ha KOHKPETHBIE BOIIPOCHI.

7.3. TunoBbIe KOHTPOJIbHbIC 32JaHUS WJIH HHbIe MATEPHAJbI, HEOOXOAMMBbIE /s
OLlCHKW 3HAHWH, YMEHHi, HABBIKOB M (MJIHM) ONBbITA AeATEJbHOCTH, XapaKTepHU3YyHIIUX
Tanbl GOPpMHUPOBAHNS KOMIIETEHUMH B Mpoliecce 0CBOCHUs 00pa30BaTeIbHOI NMPOrPaMMbl

KoHnTpoJibHbBIe BONIPOCHI K 3K3aMeHY (IIPOMeKYTOYHbIH KOHTPOJIb)
Kpatkast uctopust pa3BuTHs I'MJIpaBIUKH.
ITonsiTHE KUAKOCTH.
PeanbHas u naeanbHast KUJIKOCTH.
MeTo/1bl TUAPABINYECKUX UCCIIEJOBAHUM.
Cuibl, eficTBYIOIINE HA KHUIKOCTb.
IlonsiTHEe naBieHUs.
OCHOBHBIE CBOUCTBA KUIKOCTEMN.
['unpocraTyeckoe 1aBjieHUE U €ro CBOMCTBA.
VYpaBHEHMs paBHOBECHS.
Juddepennnanbaple ypaBHEHHS
Dilsiepa M UX UHTETPUPOBAHHUE.
AGcComoTHOE U N30BITOYHOE (MAHOMETPUYECKOE) AaBIICHUE.
bapomeTpsl 1 MAaHOMETPBHI.
Bakyywm.
[Tbe30MeTpbI U BaKyyMMETPBHI.
OcCHOBHOE ypaBHEHHE THAPOCTATHKH.
[ToreHunanbHas yaeabHas YHEPTHsl )KUIKOCTH.
[ToreHnuanbHbIN (Tb€30METPUYECKHIA) HATIOP.
Cunel faBeHUs Ha IUIOCKKE U KPUBBIE TOBEPXHOCTH.
IlenTp naBneHus.
3akoH Apxumena.
IInaBanue Ten.

23. TlonaTne 0 NBMXEHUH KHUIKOCTH KaK HETPEPHIBHOM JedopMaIliy CIIONIHON MaTepu-
aJIbHOU Cpelbl.

24. YCcTaHOBHBIIEECS U HEYCTAHOBHUBIIICECS JIBUKECHUE JKUIKOCTH.

25. Hanopzoe u 6e3HanopHoe TeueHHe.

26. JIMHUW TOKOB KUAKOCTH U BUXPEBBIC JINHUM.

27. T1naBHO M PE3KO M3MEHSIOIIEECs IBUKEHHE.

28. DnemeHTapHas CTpyiKa, IIOTOK KHUIKOCTH, )KHBOE CEUCHUE.

29. T'uapaBauueckuil paanyc, pacxoja U CpeIHss CKOPOCTb.

30. Pacmpenenenue Macchl B CITIONTHOM cperie.

31. YpaBHeHUE HEPa3pbIBHOCTH.

32. Tlonsartue pacxoja.

33. Pacmpenenenue cuil B CIUIONIHON Cpejie.

34. OObeMHBIC U TIOBEPXHOCTHBIE CHITHI.

35. VYpaBHenue bepHysu 17151 yCTaHOBHUBILETOCS IBUKEHUS )KUKOCTH.

36. T'eomerpudeckas 1 SHEpreTUYEcKass MHTEpIpETalys ypaBHeHNs bepHyIm.

37. Tlomuslii (TUaAPOIUHAMHYECKUIA) HATIOP.

38. Ipunnun Bentypu. TpyOka nuto.

39. BnusiHue pa3nuyHbIX (PaKTOPOB HA IBUKEHUE )KUKOCTH.

40. TloHsaTHe 0 MOAOOHBIX IOTOKAX U KPUTEPHUSIX MOTOOHS.

41. Yucna Peitnonbaca, @pyna, Ditnepa, Bebepa.

CoNoO~WNE

NNNNRPRPRRRERRERE R
MPRPOOXNIOTRWNEO
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42. TloHATHE O TUAPABIUYECKUX COMPOTHBIICHUSAX, BUIBI IOTEPh HAmopa (MECTHBIC U IO
TUTHE).

43. KaBuranusi.

44. Oobwas ¢opmyna A NOTEpPb Halopa Mo JJIMHE IPU YCTAaHOBUBIIEMCS PaBHOMEPHOM
JIBUKCHHUH KUIKOCTH.

45. Koaddumnuent Hapcu.

46. OcHOBHOE ypaBHEHHE PABHOMEPHOTO JIBM)KECHUSI.

47. KacatenbHbIe HAMIPSKEHUS.

48. O06001meHHbI 3aKk0H Hpl0TOHA.

49. JlaMuHapHbBIN U TYpOYJIEHTHBIA PEKUMBI IBUKEHUS JKUTKOCTH.

50. Kputnueckoe uncno Peiinonpzca.

51. Ilynbcanmuu ckopocTel mpu TypOyJEHTHOM peXHME, MTHOBEHHAss U OCpEIHEHHAas
MECTHBIE CKOPOCTH.

52. Ilotepu Hamopa Mo JUIMHE P JaAMHUHAPHOM PAaBHOMEPHOM JIBUKEHUH JKUKOCTH.

53. Pacnpenenenue CKOpPOCTEH MO JKMBOMY CEUCHUIO B IIWJIMHIPUUYECKON TpyOe mpu na-
MUHAPHOM PEKUME.

54. Koadpduument Japcu npu 1aMHHAPHOM JIBUKCHUH.

55. Tlorepu Hamopa npu TypOyJIEHTHOM PaBHOMEPHOM JBUKECHUH KUJKOCTH.

56. Mexanu3Mm TypOy/IHM3aIMy OTOKA: MPOIECC MEPEMEIINBAHMSL.

57. Slopo TeueHus U NpUCTEHHbIN cioil. KaBuranus.

58. [Nomysmnupudeckue Teopun TypOyJIECHTHOCTH.

59. Koaddunuent Japcu npu TypOyJIeHTHOM IBHKEHUU KUJIKOCTH, SKCIIEPUMEHTAIIbHBIE
METOJBI €T0 OTIPEICIICHUSI.

60. I'padux Hukypanse.

61. MecTHBIE CONTPOTHBIICHUS, OCHOBHBIC MIX BUJIBI.

62. VcreueHue »KUAKOCTU U3 OTBEPCTUM, HACAIKOB U H3-T10]1 3aTBOPOB.

TecroBble 3a1aHus K IK3aMeHY (IPOMeKYTOYHBIN KOHTPOJIb)

1. Ha3sBath cuiibl, JEHCTBYIOIINE HA KUJIKOCTh, KOTOpasi BpaIIaeTCsi BMECTE C pe3epBya-
pom?

a) CuJa TSHKECTH,

0) cuia TSHKECTH, CHIIA JaBJICHUS,

B) CHJIa TSDKECTH, CHJIa MHEpUUH (LIeHTpoOexKHas),

r) cuia uHepuuu (1IeHTpoOexHast),

J) cuiia JaBJCHUSI.

2. VYxazate pazMepHOCTb K03 dunmenTa Bs3kocta V ?

M, 6 M e Con) monwmec.

c C M c2

3. Uemy paBeH KHHEMaTHYECKHI KOAPPHUIIMEHT BSI3KOCTH YKUKOCTH?

a) JUHAMHYECKOMY KO3 (PHUIMEHTY BA3KOCTH, ACJICHHOMY Ha 0OBEMHBIH BeC )KUKOCTH,

0) auHaMHUYeCKOMY KOA(D HUITMEHTY BSI3KOCTH, JEICHHOMY Ha TUIOTHOCTH KHIKOCTH,

B) KO3 QUIMEHTY MPONOPIHOHAILHOCTH B (opMyse, oTpakaromield 3akoHbl HpioToHa
JUTS CUJIBI TTPOJIOJIBHOTO BHYTPEHHET O TPEHHUS B MapajuIeIbHOM MTOTOKE,

I) JMHAMHYECKOMY KO3((UIMEHTY BSI3KOCTH, JACJICHHOMY Ha OTHOCUTEIBHYIO IIEpOXO-
BaTOCTh CTEHOK pycia,

J) JUHAMHYECKOMY KOA(PPHUIIMEHTY BA3KOCTH.

4. Kak opueHTHpOBaHbI THAPOCTATUYECKOE AAaBJIEHHUE U TIOJHAs CUiIa K BBIOpAaHHOM IU10-
Iagu IeHCTBUA?IIO KacaTeJIbHOH,

a) TaHTEHIMAJBHO,

06) 1o HopMauH,

B) TIOJ YIJIOM 450,
r) TMOJ yrJioM 600.
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5. Yemy paBHO B 00mIeM cilyyae BECOBOE JIaBJICHHE ]/h B JIAHHOW TOYKE IOKOSALIECHCS

KUJIKOCTU?

a) TPEBBIIICHUE a0COIIOTHOTO TUAPOCTATHYECKOTO JABICHHS HAJl aTMOCHEPHBIM,

0) mnpeBbIIeHHE a0COIIOTHOTO TUAPOCTATHYECKOTO JIABJICHHS B 3TOM TOYKE HaJ| MMOBEPX-
HOCTHBIM JIaBJICHUEM,

B) TIPEBHIIICHHE a0COIIIOTHOTO TUAPOCTATUYECKOTO JABJICHUS B 3TO TOYKE HAJl M30BITOY-
HBIM,

I) TPEBBIIICHHE a0COTIOTHOTO THAPOCTATUYECKOTO JAAaBJICHUS HaJ aTMOc(epHBIM JaBiie-
HUEM,

n) armochepHOMY.

6. UYro  HaspBaeTcs  M30BITOYHBIM  (MJIM  MAHOMETPUYECKHM)  JaBJICHUEM
(B obO1meM ciryuae)?

a) TpeBbIIICHUE a0COTIOTHOTO THIPOCTATUYECKOTO JAABIICHHS B IaHHOW TOYKE KHIKOCTH
HaJ aTMOC(EPHBIM JIaBJICHUEM,

0) mpeBbllIeHUE a0COTOTHOTO THIPOCTATUYECKOTO JAABICHHS B IAHHOW TOYKE KHIKOCTH
HaJl BECOBBIM JIaBJICHUEM,

B) TMPEBBIINICHUE a0COIFOTHOTO THAPOCTATUYECKOTO JIaBJICHUS HaJl MOBEPXHOCTHBIM TH/I-
pPOCTaTUYCCKUM JIaBIICHUEM,

I') TPEBBIIICHUE IMOBEPXHOCTHOTO THIPOCTATUYECKOTO JaBICHHS Hall aTMOC(HEpHBIM
JTABJICHUEM,

1) arMmochepHOE TaBIICHHE.

7. Kakasg 3aBHCHMOCTH CIIYKUT JJII OINpPEACTCHHUS a0COTIOTHOTO THAPOCTATUYCCKOTO

JIaBJICHUS p A BTOUKE M (pucynok 1)?

WPy =P, M6 Py =P+ M0 P =P, +P,. 0 pA=Z+;’, 9

pA=z+p+ P,

fm—————_—— -

rae pa_ arMoc()epHOE IABJICHME; po_ MOBEPXHOCTHOE HaBleHHe; ) - 00BEeMHBIil
(YIenbHbIN) BEC KUAKOCTH; Z - BO3BBIIIEHHE JAHHON TOYKU HaJl INIOCKOCTHIO CPABHEHUS.
8. Kako#i 3aBUCHMOCTBIO BBIpaxkaeTcsi (B OOIIeM cirydae) Mbe30METpPHUYECKasi BBICOTA

hA, OTBCYUaromas a6COJ'IIOTHOMy TUAPOCTATUYCCKOMY HAaBJICHUIO B TOYKC, 3arHY6HCHHOﬁ Ha

BCIIMYUHY h noxa ImoBEPXHOCTBIO )KI/I)IKOCTI/I?

a )h :M, 6) h :M, B) h :M, N h :M, )
A A A A
4 4 Y /4
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9. Kakoii 3aBUCMMOCTBIO BBIpaXkaeTcs (B 00IIeM cilyyae) Mbe30MeTpHIecKasi BEICOTa, OT-

BCUaromias I/I36I:ITO‘-IHOMy JaBJICHUIO B TOYKC, 3aFHy6HeHHOﬁ Ha BCIIMYUHY h noa MmoBCPXHO-

3) hn36 ~ pa—po > 0) hnz = pA pa > B) hI/I36 - p0+7h’
4 7 7

CTBIO KUIKOCTU?

h :po"‘?’h,
Y

) hn36 :&'
/4

10. Yto Ha3bpIBaeTCsl BAKYyMOM B JJAHHOM TOYKE XKHJIKOCTH?

a) Ppa3HOCTh MEXIY FMAPOCTATUYECKUM JIaBJICHUEM B JaHHOM TOUYKE: aOCOJIFOTHBIM U U3-
OBITOYHEIM,

6) pa3HOCTh MEXAY aTMOC(EpPHBIM JaBICHUEM U a0COIIOTHBIM THAPOCTATUYECKUM JaB-
JICHUEM B TOUKE,

B) pa3HOCTh MEXJY F'MAPOCTATUYECKUM JABJICHUEM B JJaHHOW TOUYKE: aOCOIIOTHBIM U Be-
COBBIM,

I) Pa3HOCTb MEXIY aTMOC(EPHBIM JIaBJICHUEM U BECOBBIM JIaBICHUEM B JaHHOH TOUKeE,

J) Pa3HOCTh MEXIY aTMOC(EPHBIM JIaBJICHHUEM H JaBIICHUEM Ha ITOBEPXHOCTH KUIKOCTH.

I'maPOANHAMHUKA

1. Kakoe nBuxeHue )KUAKOCTH Ha3bIBAETCS PABHOMEPHBIM?

a) JBWKEHHUE, pU KOTOpoM ckopoctd U B COOTBETCTBYIOLIMX TOYKAaX JKUBBIX IHJIHH-
JPHUUYECKOTO MOTOKA OJMHAKOBBI B JaHHBII MOMEHT BPEMEHH,

0) JBUXXEHHUE, IPH KOTOPOM CPENIHss CKOPOCTh L) HE U3MEHSETCs 110 TEYECHHUIO,

B) JBHXKEHHE, IIPH KOTOPOM mose ckopoctu U Hen3MeHHO BO BpeMeHH,

r) JBWXKEHHE, IPU KOTOPOM IUIOIIAb UBOTO CEUEHUS MOTOKA MOCTOSHHA BJOJb Ceue-
HUA,

N) JBWXKEHHE, TPU KOTOPOM CKOPOCTh U3MEHSETCS 10 BpEMEHH.

2. Kakoit Bua uMeeT ypaBHEHHUS HEPa3pbIBHOCTU JABMXKEHHS JKUAKOCTH IS LIEJIOro IMOo-

TOKa B CJIy4ae YCTaHOBHMBILETOCS IUIaBHO M3MeHsrotnerocs asmkenus? U ow=const (Bnonb
MOTOKA),

a) L= const (BI10JIB TTOTOKA),
b _b

@ W

B U =0,= const,

Yy

0)

_ b
HUS 3JIEMEHTAPHOU CTPYUKHU.

3. Kaxoii Bug umeer ypaBHeHus: bepHymim Ui sneMeHTapHOW CTPYWKHM HealbHOM
XKUIKOCTH IPHU YCTAaHOBUBIIEMCS JIBUKEHNUN?

2
a) Z +— Py -I-— # CONSt (Bgomns crpyiikn),
y 29

.TIe () - IIoIAaahb KUBOI'O CEUECHU, 5(0 - IJIOIIAAE KUBOTO Ceve-

)
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2

0) Z +— Py +——C0nSt (BIIOJIb CTPYHKH),
y 29
2
B) zl+&+0(1u1 =7,+ P2, %2l
y 29 y 29
D U D, QU5
oz A+ tl=z P24 722 4 h
y 29 y 29
) Z+£=C0n3t.
Y
4. VYpaBHeHue bepHymm i 2-X cedeHUN UACATBHON KUIKOCTH?
2 2
2) Z +&+ﬂ_22+p2+ 2,
7 29 y 29
2 2
a) Z,+ P ¢22+&+&,
y 29 7y 29
6) z,+-1 Py =2,+2 P2
Y Y

D ot D, a,w?
Bz + My A% _,  Po % 2+h,,

y 29 ° y 2g

a : p, « a)z

r) Z +&—|—1—a)]-:22+_2+ 2972
y 29 y 29

5. UYemy paBeH MOJIHBIN HAMOP H JUTSI LIETIbHOTO MOTOKA?
a) Ppa3HOCTb HANIOPOB: MOTEHIUAILHOTO U CKOPOCTHOTO,

2
6) H=z+P+2Y
y 29
B) H:Z+£,
4
r) H_Z+p U
y 29
2
7) H:L_
24

6. KakoBbl yClIOBHS TPUMEHUMOCTH YpaBHEHHsI BepHYIUTH K IIOTOKY MKHUJIKOCTH?
a) JBIKEHHUE JOJKHO OBITh: YCTAHOBUBIIMMCS U BCIOY TJIABHO M3MEHSIOIIUMCS,
0) IBIWKEHHE JOJDKHO OBITh: YCTAHOBUBIIIUMCS U BCIOAY TYpOYJICHTHBIM,
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B) JBH)XCHHUE JIOJKHO OBITh: JIJAMUHAPHBIM M PAaBHOMEPHBIM,

r) JABWXEHHE JOJHKHO OBITh: YCTAHOBHMBIIMMCS U IUIABHO M3MEHSIOIIMMCS TOJBKO B TE€X
CEYCHUAX, KOTOPBIE COEIUHSAIOTCS YpaBHEHUEM bepHyiuu,

) JBUKEHHE JOJHKHO ObITh HEYCTAHOBUBILIUMCSI.

7. JlmuHOW (BBICOTOH) KaKOro BEPTUKAILHOTO OTPE3Ka M3MEPSETCs NABJICHHE B JIFOOOM
TOYKE MMONEPEYHOro CEYCHUSI IUITUHAPUIECKON TPYObI?

a) OTpe3Ka BEPTUKAIbHOMN JUHUU, TPOBEJACHHONW OT pacCMaTPUBAEMOM TOYKH JI0 TJIOCKO-
CTH CPaBHEHUS,

0) oTpe3ka BepTUKaIbHON JIMHUHU, IPOBEACHHON OT paccMaTpUBAaEMOM TOUKH JIO HAIOp-
HOH JTUHUH,

B) OTpe3Ka BEPTUKAJIbHOW JIMHUM, MPOBEACHHON OT pacCMaTpUBAaEMOM TOYKHU A0 IbE30-
METPUYECKOH JINHWH,

I) OTpe3Ka BEpPTUKAJIBHOW JUHUM (IIPOXOJALIEH uepe3 paccMaTpUBaeMyIO TOUYKY), Oorpa-
HUYEHHOT'O Tb€30METPUYECKOM JIMHUEN U INTIOCKOCThIO CPABHEHMS,

J) OTpe3Ka BEpTUKAJIBbHOM JUHUM (IIPOXOIALIEH uepe3 paccMaTpUBaeMylO TOUKY), Orpa-
HUYEHHOTO HAIOPHOM JIMHUEHN U INIOCKOCTBIO CPAaBHEHHSI.

8. Uro mpexacraBiser coOOW MONHBIA HANOP (B TaHHOM XHBOM CEYEHUH IUIABHO HM3Me-
HSIIOILETOCs TIOTOKA) C TEOMETPUUYECKOM TOUKHU 3peHUs ?

a) OTPE30K BEPTUKAIbHOHN JMHUU (OTBEYAIOIIEH paccMaTpUBAEMOMY INIOCKOMY >KMBOMY
CEUCHHIO), 3aKIIFOUYEHHON MKy MIIOCKOCThIO CPAaBHEHUS U Mbe30METPUUECKOH JINHUEH,

0) OTpPE30K BEPTUKAIHHOW JIMHUH, 3aKIIOUYEHHON MEXIy MbE30METPUUYECKON JIMHUEH U
HANIOPHOM JINHUEH,

B) OTPE30K BEPTUKAIbHON JIMHHUM, 3aKIOYEHHOHM MEXAY IUIOCKOCTBIO CpPaBHEHUS U
HANIOPHOM JINHUEH,

I) OTpPEe30K BEPTUKAIbHOM JIMHUU (OTBEYAIOIIEH paccMaTpUBAaEMOMY INIOCKOMY >KMBOMY
CCUCHHIO), 3aKIIFOUEHHOM MEXAYy LEHTPOM TSKECTH PAcCMaTPUBAEMOIO CEYCHHs] M HAIOpPHOM
JIMHUEH,

) OTpPEe30K BEPTUKAIbHON JMHUM MEXIY LEHTPOM TSKECTH CEYEHHUS U MbE30METpUye-
CKOM JINHUEH.

9. Yrto usmepsiet Tpyoka [Tuto?

a) CKOpPOCTHOM Hamop,

0) mbEe30METPUUECKHUIT HATIOP,

B) CyYMMY Ib€30METPUIECKON M CKOPOCTHOM BBICOTHI,

I) TBE30METPHUYECKYIO BBICOTY,

J1) TEOMETPUYECKYIO BBICOTY.

10. Kak BbIpakaeTcs BbICOTa BAKyyMMeETpHUUeCKast hBaK B JJAHHOM TOYKE >KMJIKOCTH?

a) hBaK = pa po '
4
5) hBa pA pa 1
Y
B) h = Pat Py,
BakK 7/
r) h — pa pA
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JlabopaTopHble 3a1aHns (TEKyLIUil KOHTPOJIb)
3ananue 1. OnpeaesieHue MOJHON CHJIbI THAPOCTATHYECKOI0 AABJIEHHSI HA MJIOCKYIO
CTEHKY.
DKCIEPUMEHTATBHOE ONPEICTICHUE TOTHON CHIIBI THAPOCTATUYECKOTO JAABJICHHS Ha TIJIOC-
KYIO0 HAKJIOHHYIO CTEHKY U CPAaBHEHHE €€ C CHJION THPOCTaTUYECKOTO JIaBJICHHUS, ONPEICICHHON
110 OCHOBHOMY YPaBHEHHIO THIPOCTATHKHU.

3aganue 2. OmnpenejieHde MOTeph Hamopa Nmo JiMHe W Ko3pduuueHTa TpeHUs B
KPYIJI0ii TpyOe.

Ha naGopatopHoii ycTaHOBKE ONpEAeNsIOTCsS OTEpH Haropa B KPYIJioil Tpyde u cpaBHU-
BAIOTCS C IOTEPSMHU HAIopa, ONpeeICHHBIMI TEOPETUYECKH 110 SMIUPUIECKUM (POPMYIIaM.

3ananue 3. DKcnepuMeHTAJIbHOE MOCTpoeHue ypaBHenusi bepuyiuiu. Onpenesnenne
pacxoaa :KuJAKOCTHU ¢ IOMOIIbI0 pacxoaoMepa Benrypu.

Ha ycranoBke cHUMAIOTCsl 3HAUEHUS BCEX COCTABIISIIOIIMX ypaBHEHUS! bepHymn u cTposT-
cs rpauyeckue 3aBucumoctd. C MoMoIbo TpyObl BeHTypu onpenenstores: pacXxo KHUIKOCTH B
TPYOOIIPOBOJIE U CPABHUBAETCS C PACXO/I0M, OIPeIeIEHHBIM O0BEKTHBIM CITIOCOOOM.

IIpakTHyeckne 3a1aHus (TEKYIIMA KOHTPOJIb)
Pemenne 3amau.

| P 3apaya 1. B 3akpeiTOoM cocyjne

@ P, Haxogurcs Boga p = 1000 xr/m,

ol 1P _é riyOuHa HarnojHeHus cocyna H Ma-

T h, =\ HOMETP Ha [OBEPXHOCTH [M0KA3bIBAET

b _‘:{ napienye Py. Ha rny6une hx cocyny

A _ a IPUCOEIMHEH  IbE30METP, AaTMO-

o T == cdepHoe naBieHHE B OTKPHITOM KOH-
Puc. 1

e Kotoporo Perne = 10° Ia. Onpese-
JIUTh [bE30METPHYECKYIO BhICOTY hyp, abcotoTHoe JaBieHne y IHa U
Ha TOBEPXHOCTH cocyaa. [IocTpOHTE 3Mmopy aGCoMOTHOTO (TTOTHOTO)
JaBJIeHHs Ha TUIOCKYK Gokosyro crenky BC B 3akpbiToM cocyne
(puc. 1). Yckopenue csoboanoro magenus g =10 m/c?,

3amaua 2. Ha nopineHs 0JHOro M3 CO-
oOmaronmxcs  cocyioB  (puc.2), Hamon-
HCHHBIX BOJIOH, jciicTByer cuia Fi, a Ha
nopieHs Broporo cocyaa — Fa. Ompene-
JIMTh PA3HOCTb YPOBHEH KUJKOCTH B COCY-
nax h ecim jmamerp nepsoro nopims di,
BTOpOro nopuns .

~‘~“|||

Puc. 2
{5 3agaya 3. JloHHOC OTBEpPCTHE IJIOTHHEI
pr—— HEepEKPHIBACTCS MJIOCKUM TMPSIMOYTOIBHBIM
“' 1T— nToM (pHc. 3), MIapHUPHO MPHKPEIIeH-
F HBIM K Tely TJIOTHHEI CBOEH BepxHEH
<l 2 50 KpoMKOi. Orpeaenurs, Kakoe ycHIHe
= S lceces HYXHO MPHIIOKHTEL K TPOCY IS OTKPBITHS
p\m R LIHTA, €C IIyOUHA NOrpyKeHHUs HIKHEH
o kpomku mwuta H , Beicota mmrta h, mm-
- /1:1;:;’3 ' puHa mWHTa b, yroy Mexay HanpaslIeHHEM

TpoCa U TOPHU30HTOM & .
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IHoaroroBka pedepara (TeKyluil KOHTPOJIb)

Temut pechepamos:

Pazoen. I'uopasnuueckue mauiunul

OO61re NoHATHS O TUAPABINYECKUX MAIIUHAX.
[TopiiHeBbie TUAPABINYECKUE MAIIUHBI.
[IpuHuMnuanpHas cxeMa NOPLIHEBBIX HACOCOB.
Knaccugukaius mopurHeBbIX HaCOCOB.
[Ipon3BOAUTENBHOCTD MOPIIHEBBIX HACOCOB.
['padyku Mo1aYM MOPIIHEBBIX HACOCOB.
Bo3nyniHsie Komaku.
NunukaropHasa nuarpamma.
MOoIHOCTh HaCOCOB.
OKcIulyaTanys MOPLUIHEBBIX HACOCOB.
JlonacTHble rUAPABINYECKUE MAILIUHBI
[{enTpobexHble Hacochl. [IpuHIMN nelcTBUS.
Knaccudukanus neHTpoOeKHBIX HACOCOB.

Hacocer TOC.

OcHOBHOE ypaBHEHHE LIECHTPOOEKHOTO Hacoca.

Bnustaue hopmbl TONaTOK HAa pa3BUBACMBIH HATIOP.
JlaBneHue Hacoca, onpeaesieMoe 10 MOKa3aHUsM ITPHOOpOB.
3aKoH IPOMOPIIMOHAIEHOCTH.

3akoH moxoous.
OceBoe ycuiine U crnocoObl €ro yMEHbILIECHUS.

KaBuranus. BeicoTa yctaHOBKH Hacoca.

XapakTepHucTHKa IIEHTPOOEKHOTO HAcoCa.

[TapannensHas u nocienoBarenbHas paboTa HaCOCOB.
Hamnop Hacoca, onpezessieMblil Ipu MPOEeKTUPOBAHUH.
OcHoBHbIE HEMOJaAKK B paboTe Hacoca U UX YCTPaHEHUE.

7.4. CooTBeTCTBHE IKAJIbI OLICHOK W YPOBHeil chopMHPOBAHHBIX KOMIIETEHIIUI

YpoBeHb
c(hOpMHUPOBAHHBIX
KOMIIETEHITAI

OrneHka

[losacHenus

Bricokuit

OTJIIMYHO

Teopernueckoe copepkaHue Kypca OCBOECHO IOJIHOCTBIO, BCE
MPeAYyCMOTPEHHBIE TPOrpaMMOil OOydeHHs] ydeOHBbIE 3aJaHusl
BBITIOJTHEHBI.

OO6yuaromuiicsi crocoOeH y4acTBOBaTh B OCYIIECTBJICHHH TEX-
HOJIOTUYECKUX TPOIIECCOB M0 WHKEHEPHBIM M3BICKAHUSIM, MPO-
E€KTUPOBAHUIO, CTPOUTEIBCTBY, JIKCILTyaTallMM U PEKOHCTPYK-
1K 00BEKTOB MPUPOJ000YCTPOICTBA U BOAOIOIB30BAHHUS.

bazosniit

XOpOIIO

Teopernueckoe conepkaHne Kypca OCBOCHO ITOJIHOCTBIO, BCE
NPeAyCMOTPEHHBIE TPOrpaMMoOil OOydeHUs: ydeOHbIE 3aJaHus
BBIITOJIHEHBI C HE3HAYUTCIBbHBIMHU 3aMCUYaHUAMU.

OOyuaromuiics Ha 0a30BOM YpOBHE CIOCOOEH y4acTBOBaTh B
OCYIIECTBIICHUN TEXHOJIOTUYECKUX MPOIIECCOB MO0 HHKECHEPHBIM
M3BICKaHUSIM, TPOCKTUPOBAHUIO, CTPOUTENBCTBY, SKCILUTyaTalluu
U PEKOHCTPYKLUUU OOBEKTOB MPUPOA00OYCTpOiCTBa U BOJO-
M10JIH30BaHMSI.

[Toporossiii

yJI0BJIE-
TBOPH-
TEIBHO

Teopernueckoe copep:kaHue Kypca OCBOEHO YacTUYHO, OOJIb-
IIMHCTBO MPEIYCMOTPEHHBIX MPOrpaMMoi OOy4YeHHs yueOHBIX
3a/laHu} BBINOJIHEHO, B HUX UMEIOTCS] OLITHOKH.

OOyuaromuiics Ha MOPOrOBOM YPOBHE CIIOCOOEH y4acTBOBAaTh B
OCYIIECTBJICHUH TEXHOJIOTMYECKUX ITPOLIECCOB IO MHKEHEPHBIM
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YpoBeHb
chopmupoBanHbix| OleHKa [Toscuenust
KOMIIETECHIINI

W3BICKAHUSAM, MPOEKTUPOBAHUIO, CTPOUTEILCTBY, IKCILUTyaTalluu
U PEKOHCTPYKIUU OOBEKTOB MPUPOAO0OYCTPOICTBA U BOJO-
M10JIb30BAHMUS.

Teopetndeckoe coliepkaHue Kypca HE OCBOCHO, OOJIBIIMHCTBO
MPEAYCMOTPEHHBIX MPOrpaMMOi 00y4eHUs] y4eOHBIX 3aJaHH
1100 HE BBHITIOIHEHBI, THOO COJepKAT rPyOble ONIMOKU; OMOJI-
HUTEJIbHAS CaMOCTOSATEIbHAs paboTa HAJl MAaTEPUAIOM HE MPH-

HE
OB Bela K KaKOMY-TMOO 3HAYUTEIHLHOMY IMOBBIIICHUIO KadyecTBa
Huzknii yTBo " BBITIOJTHCHUS YUCOHBIX 3aJIaHUM.
TGJIII:HO OOyvaromuiics HE CrMOCOOEH ydYacTBOBaTh B OCYIICCTBICHUU

TEXHOJIOTHYECKHUX IIPOHECCOB IO HHXCHCPHBIM M3BICKAHHAM,
IMPOCKTUPOBAHUIO, CTPOUTCIBLCTBY, OKCIUIyaTalUMd W PCKOH-
CTPYKIUHN 00BEKTOB HpHpOﬂOO6YCTpOﬁCTBa K BOAOIIOJIB30BaA-
HHUA.

8. MeTroauyecKue YKa3aHUSA IS CAMOCTOSITEILHOMH PadoThl 00y4aloNIUXCs

CamocrosiTennpHas paboTa — IUlaHUpyeMas ydeOHas, yuyeOHO-HCCleoBaTeNbCKas paboTa
CTYJICHTOB, BBHIIIOJIHSIEMAas BO BHEAYIUTOPHOE (ayIUTOPHOE) BPEMs 110 3aJIaHHUI0 M IIPU METOJIH-
YECKOM PYKOBOJICTBE IIPEIO/IaBaTelis, HO 0€3 €ro HeMmoCPeACTBEHHOTO y4acTHs (IIPH YaCTHYHOM
HETIOCPEJICTBEHHOM YYaCTHH IPEIOAaBaTelisi, OCTABIISIFOIIEM BEAYIIYIO POJIb B KOHTPOJIE 32 pa-
00TOi1 CTY/IEHTOB).

CamocTosTenpHas paboTa CTYICHTOB B BY3€ SIBIIICTCS BAKHBIM BUIOM X YICOHOH U HAYyd-
HOM AestensHOCTU. CaMocTOsITeNbHAS pab0Ta UTPAET 3HAYUTEIHHYIO POJIb B PEHTUHTOBOI TEXHO-
noruu obyuenus. [losTomy camocrosiTenbHas padoTa AOHKHA cTaTh YP(EKTUBHON U IEJICHA-
MPaBJIEHHOM pabOTOl CTYJIEHTOB U MaruCTPaHTOB.

B mporiecce m3ydeHUsT TUCIUTUITMHBI OCHOBHBIMU BUJAMH CaMOCTOSITCIIBHON paOOThI SB-
JISTFOTCS .

— TIOATOTOBKA K ayJUTOPHBIM 3aHATHSAM (JIEKIUSIM M MPAKTUICCKUM 3aHSATHSIM) U BBI-
MOJTHEHUE COOTBETCTBYIONIUX 3aJIaHUM;

—  camocrosTenbHas padoTa HaJ OTACNbHBIMU TeMaMU YUeOHOU JUCIUILTUHBI B COOTBET-
CTBUU C Y4€OHO-TEeMaTUUYECKIM ILIIAHOM;

—  BBINOJHEHUE TECTOBBIX 3aJJaHUM;

— HanucanHwue pedepara,;

— TOJATOTOBKA K DK3aMEHY.

CaMocTosATeIbHOE BBIMIOJIHEHHWE TECTOBBIX 3aJaHUil TO BCEM pasjaenaM JUCIHILINHBI
chopMupoBaHbl B poHJie olleHOuHbIX cpeacTB (POC)

JlaHHBIE TECTHI MOT'YT UCIIOJIB30BAThCS:

—  CTyAEHTaMH IpH MOATOTOBKE K 3a4eTy B (opMe caMOIIPOBEPKU 3HAHUIA;

— HOpCnoJaBaTCiIAMU IJid MMPOBCPKU 3HaHUM B KauyeCTBE (I)OpMBI MMPOMCIKYTOYHOI'O KOH-
TPOJIA HAa NPAKTUYCCKUX 3aHATHAX,

— Ul IPOBEPKH OCTATOYHBIX 3HAHUH CTYIEHTOB, M3yUMBIIUX JaHHBIH KypC.

TecToBBIE 3a/1TaHNS PACCUNTAHBI HA CAMOCTOSTETBHYIO Pab0OTy 0€3 HCIIOIb30BaHHS BCIIOMO-
raTeibHbIX MaTepuaiaoB. To ecTh MpU MX BBITOJHEHUU HE CIEAYyeT IOJIb30BAaThCS YYEOHOH U
JPYTUMH BHIIAMH JTHTEPATYPHI.

Jlsis BBIIOJTHEHUS TECTOBOTO 3a/IaHUs, MPEXIE BCEro, ClIeayeT BHUMATEIbHO MPOYUTAThH
HOCTaBJIEHHBIN Bompoc. Ilocie 03HaKOMIIEHNSI C BOIPOCOM CIIEAYET MPUCTYNATh K MPOYTCHUIO
npejlaraeéMblx BapuaHToB oTBeTa. Heo6Xxo1uMo mpouuTaTh BCe BapUaHTHI U B Ka4eCTBE OTBETA
cienyet BbIOpaTh MHEKC (1M poBOe 0003HAUEHNE), COOTBETCTBYIOIINM MPAaBUIBLHOMY OTBETY.
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Ha BrimonHeHue Tecta OTBOAUTCS orpaHnueHHoe BpeMsi. OHO MOKET BapbUPOBATHCS B 3a-
BHUCHUMOCTH OT YPOBHSI TECTUPYEMBIX, CIIOXKHOCTH B 00beMa Tecta. Kak mpaBuito, BpeMs BBITIOJ-
HEHHUS TECTOBOT'O 3a/IaHusl orpeesercs u3 pacuera 45-60 cekyH1 Ha OJIMH BOMPOC.

ConepxaHie TECTOB MO JUCIHUILIMHE OPHEHTUPOBAHO HA MOJATOTOBKY CTYACHTOB IO OC-
HOBHBIM BOIIPOCAaM Kypca. YPOBEHBb BBITIOJHEHUSI TECTa MO3BOJISACT MPENOABATENISIM CYIUTh O
XO0JIE CaMOCTOSITEIIbHON Pa0OThI CTY/ICHTOB B MEKCECCHOHHBIN NIEPUOJT U O CTETICHH MX TOJTOTOB-
KH K 324€TYy.

Camocmosmenvras paboma HAO OMOENbHbIMU MeMaMu Y4eOHOU OUCYUNIUHBL U HANUCA-
HUue KOHCheKma JieKyutli HalpaBJICHO Ha BBIPAOOTKY YMEHHI M HABBIKOB IPAMOTHOTO M3JI0KEHUS
TEOPHH M MPAKTHYECKUX BOIPOCOB B MUCbMEHHOW (opme B BHIe KOHcIekTa. KoHcnekT mpen-
CTaBJISICT MUCHMEHHBIA TEKCT, CHCTEMAaTUYECKH, KPATKO, JIOTHYHO U CBS3HO MEPEIAIONINil Cco-
JiepKaHue JISKIUH 110 ONPEICICHHOMY IUIaHy, MPEIJI0KESHHOMY IpernoaBareieM Win pa3pado-
TaHHOMY CaMOCTOSITEIIEHO.

Tloocomoska peghepamos 10 BEIOpAHHON TeMaTHKE MPEANoaraet noadoop HeoOX0IMMOro
MarepHuaja U ero aHaju3, ONpPEACJICHHE €ro aKTyaJbHOCTH M JOCTAaTOYHOCTH, (POPMHPOBAHUE
CTPYKTYpHI pedepara, TakuM 00pa3oM, YTOObI TeMa ObLiIa TOJHOCTHIO pacKphiTa. M3i0keHne
MaTepuaia J0KHO OBITh CBS3HBIM, MOCIIEIOBATEIBHBIM, JTOKa3aTelbHbIM. CTIOCO0 M3IO0XKEHUS
MaTepuaia JUis BEICTYIUICHHS TOJDKEH HOCUTh KOHCTICKTHBHBIN WM TE3UCHBIIN XapakTep.

Iloozomoeka Kk 3Kk3ameHn)y OCYHIECTBISIETCS B TEYCHUE BCETO CEMECTPA M BKIIIOYAET MPOYTE-
HUE BCEX JICKIUI, a TAK)KE MaTEPUAIIOB, KOTOPHIC TOTOBMIIMCH K CEMUHAPCKUM U MPAKTHUECKUM
3aHATHUSAM B TEUCHUE CEMECTPa. 3aTeM HaJI0 COOTHECTH ATY HH(OPMAIUIO C BOPOCAMH, KOTOPHIE
JIaHbI K 9k3aMeny. Eciin nHbopMmaiumu He0CTaTOuHO, OTBETHI HAXOIAT B MPEUIOKEHHOW MPEeTio-
naBaresneM Juteparype. s kaxmaoro oteeTa GopMupyercs 4eTkas JJornyeckasi Cxema OTBeTa Ha
BOIIPOC.

9. Ilepeyenr MHGOPMATHOHHBIX TEXHOJOTHH, MCMOJb3YeMbIX NPH OCYLIeCTBJICHHH
00pa3oBaTeIbHOIO MpoIecca Mo AUCHUIINHE

JlJsl yCTIenTHOTO OBJIAJICHHS AUCIUILTUHON MCIIONB3YIOTCS CIeIyIONne HHPOPMAIMOHHbIE
TEXHOJIOTUU O0y4EHUS:

— TpU TPOBENEHUH JIEKIMH HCIONB3YIOTCA MPE3CHTAMU Marepuajia B IPOrpaMMme
Microsoft Office (PowerPoint), Bbixonq Ha mpodeccuoHambHbIE CaWUThI, HCIOIb30BAHUEC
BUICOMATEPHATIOB  PA3JIMYHBIX  HMHTEPHET-PECYPCOB, CIPABOYHON  IMPABOBOW  CHUCTEMBI
«KoncynpranT Ilmrocy;

—TNpPaKTUYECKUE 3aHATHS TI0 IUCIHIUIMHE TPOBOASTCS B YYEOHOW ayAMTOPUH WIH C
ucnonpzoBanueM miatdgopmsel MOODLE.

B mporecce nzyueHus TUCIUIIIMHBI Y9eOHBIMU TIETISIMU SIBIISTFOTCS] TIEPBUYHOE BOCTIPUSTHE
yueOHOll MHpOpMaIMM O TEOPETHMUYECKMX OCHOBAaX M NMPHUHIMIIAX PabOThl C JOKYMEHTaMH, €e
YCBOEHHE, 3allOMMHAHHWE, a TaKKe CTPYKTYpUpPOBAHHE TOJIYYEHHBIX 3HAHUM U pa3BUTHE
MHTEJUIEKTYaJbHBIX YMEHHH, OPUEHTHPOBAHHBIX HA CIIOCOOBI JMESATEIHLHOCTH PENpPOJTYKTHBHOTO
xapakrtepa. [locpeacTBOM HCHOIB30BAHUSA ATUX MHTEIUIEKTYaJlbHBIX YMEHHUH JIOCTUraroTCs
y3HaBaHWE paHee YCBOSHHOTO MaTepHajia B HOBBIX CHTYallUsX, NMPHUMEHEHHE a0CTPaKTHOTO
3HAaHUS B KOHKPETHBIX CUTYalLlUsX.

Jnist JOCTYDKEHMSI 9TUX TIeJIeH UCTIONB3YIOTCS B OCHOBHOM TPAIUIIMOHHBIC HH(OPMATHBHO-
pa3BUBAIOIINE TEXHOJIOTUU OOYyUEHHs C YyUETOM pa3IMYHOI0 COUYETaHMs MACCUBHBIX (HOpM (JIeK-
IUs1, IPAKTUIECKOE 3aHSATHE, KOHCYJIbTAINS, CAMOCTOSTENIbHAS paboTa) U penpOyKTHBHBIX Me-
TOJIOB 00ydeHHUs (IIOBECTBOBATEIbHOE H3JIOKEHUE Y4ueOHOH HH(OpMaLuu, OOBICHUTEIHHO-
WLTIOCTPATHBHOE M3JIOKEHHE) U JTA00PaTOPHO-TIPAKTUIECKUX METOJI0B 00y4YeHHS (BBITTOJHEHHE
pacyeTHO-rpauIecKux padboT).

YHuBepcuTeT 0o0ECIeYeH HEOOXOAWMBIM KOMILIEKTOM JIMIIEH3UOHHOTO MPOTPAMMHOTO
o0ecrieyeHus:

—CEeMEHCTBO KOMMEPUYECKUX OTIEPAIIMOHHBIX cucTeM ceMeiicTBa Microsoft Windows;

—o¢ucHbI nmakeT npuinoxenuit Microsoft Office;

22



— TmporpaMMmHasi cucteMa Juisi oOHapy>KE€HHsI TEKCTOBBIX 3aMMCTBOBAaHHUN B y4EOHBIX H
Hay4HbIX paborax "AnTtumiaruat.BY3".

10. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMON A5 OCyIIeCTBIEHUS
00pa3oBaTeIbLHOIO Mpolecca Mo IUCIUNIHHE

Peanuzanus yueOHOro mporecca OCyIIECTBISETCS B CIIEHUATBHBIX YYEOHBIX ayJUTOPUAX
YHHUBEpPCUTETA JJIsi MPOBEJEHUS 3aHITUNA JIEKIMOHHOTO THUIIA, 3aHATUNH CEMHUHApPCKOIrO THIIA,
TPYNIIOBBIX M MHAWBUAYAIBHBIX KOHCYJIbTAIMHA, TEKYIIETO KOHTPOJIS M MPOMEXYTOYHOU aTTe-
cTanuu. Bce ayauTtopu yKOMIUIEKTOBAHBI CIEHUATH3UPOBAHHON MEOENbI0 M TEXHUYECKUMU
CpeacTBaMU OOYYCHHS, CIAYKAIIUMU IS TPEACTaBICHUSA y4yeOHOHW HMH(popManuu OO0JbIION
aynutopuu. [Ipu HEoOXoAMMOCTH 00YyYarOIIUMCS MPEeIaraloTcsi HabOPhl IEMOHCTPAITMOHHOTO
000pyI0BaHUS M yUeOHO-HATIIAHBIX TOCOOUH, 00eceunBalone TEMaTHIECKUE HILTIOCTPALINH.

CamocTtosarenbHas paboTa 00ydarolIUXCsl BBIIOTHSAETCS B CIELMATU3UPOBAHHON ayIuTO-
puH, KoTopas o0opyloBaHa yueOHOIl MeOenbro, KOMIBIOTEPHOM TEXHHKOW C BO3MOKHOCTBIO
nojkitoueHus k cetu «VMHTepHEeT» U obecredeHreM JA0CTyIa B 3JIEKTPOHHYIO0 HHPOPMAIIMOHHO-
obpazoBarenbhyto cpeny YIJITY.

Ecth momemenue ans XxpaHeHUs U MPOQPHIAKTUYECKOTO O0CTYKUBaHUS yueOHOro 000-
pyZlOBaHUS.
TpeboBanus K ayIMTOPUAM

HaumMmeHoBaHuE ClieUaIBLHBIX
TMOMEIIEHUN U IIOMEIECHUIN I
CaMOCTOSITeIILHOU PabOTHI

OCHaILEHHOCTb CIIEUAIBHBIX IOMEIEHUH U
HIOMEIIEHUH Il CAMOCTOSITEIbHOIN paboThI

Ilomeenue i JIEKIUOHHBIX U IIPaK-
TUYECKUX 3aHATUN, TPYNIOBBIX U UH-
JUBUAYAIBHBIX KOHCYJbTALMH, TEKY-
LIeH ¥ IPOMEXKYTOYHOU aTTeCTallUu.

[lepenocHoe EMOHCTpPAIIMOHHOE MYJIBTUMENUHHOE 000py-
noBaHue (HOYTOYK, 9KpaH, MPOCKTOP).
VYyeOHnas mebenb

Hanophas npezomerpuyeckas JinHug 12 MeTpoB.

bak Bomonanopusiii 10 M.

Bak 1aGopaTopHBIii CTUBHOM 3 M°.

Crenp onpezeneHus NOTeph HAopa Mo JUIMHE NpU pas-
JIMYHBIX PEKUMaX TEUEHUS BOJBI.

Crenpn omnpezneneHuss pacxona M CKOPOCTH HCTEUEHMS
KHUJKOCTU Yepe3 HaCaKH.

CreHp SKCIIEpUMEHTAIbHOW YCTAaHOBKM M3MEPEHUS NOKa-
3aTerned ypaBHEHUs bepHyiun ¢ mocieayronmM nocTpo-
€HUEM I1bE30METPUYECKOH JINHUU.

CreHJ SKCIIEpUMEHTATILHOTO omnpezeneHus koddduinen-
Ta MECTHBIX COIPOTHBIICHUH.

CreHJ MO KOJIMYECTBEHHOMY OIpejesieHuto uuciaa Peii-
HOJIBJICA, XapAKTEPU3YIOUIUX pa3JIM4YHbIE PEKHUMBI JIBU-
KEHUS JKUJKOCTH.

Crenp ompeneneHus MOJHOM CHUJIbI THIPOCTATHYECKOTO
JABJICHUS JKUJKOCTH Ha IUIOCKYIO HAaKJIOHHYIO CTEHKY, a
TaKk)Ke KPUBOJUHEHHYIO CTEHKY.

BerpoenHnsble B CTeHKY mKadbl — 2 MIT.

10 II9BM, nocTym K CEeTHM MHTEPHET, JIEKTPOHHYIO WH-
(bopMalMoOHHYI0 00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA.
Jlocka Juist mucbMa MapKepaMu.

[Tomemmenue st 1a0OpaTOPHBIX 3a-
HATUA W TEKylled arTecTauuu
(2-109 Jlaboparopusi «['uapaBIUKH
Y TUJIPOITHEBMONIPUBOAY,

2-220 «KOoMIBIOTEPHBIii KJ1acC)

[Homemenuss s camoctosiTenbHOM | CTONBI KOMIIBIOTEPHBIE, CTYJbs. [lepcoHanbHble KOMIIBIO-
paboThI Tepbl. Boixoq B MHTEpHET, 3J€KTPOHHYIO HH(POpPMALMOH-
HYI0 00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

[Momemenne s xpanenus u npodu- | Cremnaxu. Pa3zmarounsiii matepuan. IlepeHocHOe neMOH-
JAKTHYECKOTO 00CTY)KMBaHUS yU4eOHO- | CTPAIMOHHOE 000pyAOBaHHE (MYJbTHMEIUIHBIC MPOCKTO-
r0 000pyIOBaHUS PBI, DKpaHbl, HOYTOYKH).
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PacxonHbie MaTepuaiisl JUISI pEMOHTA M OOCITYKHUBAHUS TEX-
HuKH. ['mapasamyeckoe 000pyaOBaHHE.

24




