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1. INTAHUPYEMBIE PE3YJIbTATBI OBYHEHUA 110 JUCIMITIJIMHE

KO,Z[ 1 HAMUMEHOBAHHUEC KOMIICTCHIINU
(pe3yapTaT OCBOCHUS)

Kon n HauMeHoBaHMEe WHIUKATOPA JOCTHIKEHUSI KOMITETCHITUN

OIIK-1
Cnocoben
npodeccroHanbHOM
Ha OCHOBE UCTIOTb30BaHUS
TEOPETHYCCKMX M  MPAKTHUCCKUX
OCHOB €CTECTBEHHBIX M TEXHHYECKHX
HayK, a TaKXe MaTeMaTUuYeCKOro
amrmapara

peniarb 3a1a4un
ACATCIIBHOCTHU

OIIK-1.1 Brusrienue u kinaccupukanus GU3HIECKUX U
XMMHYECKHX TPOIECCOB, MPOTEKAIOIINX Ha 00BEKTE
poeCCHOHATLHOMN IEATEILHOCTH

OIIK-1.2 OmnpeneneHne xapakTepUCTUK (PU3UIECKOTO
nporiecca (SIBJICHHS), XapaKTEPHOTO JUIsl 0OBEKTOB
npodeccCHOHaIbHON AATETLHOCTH, HA OCHOBE
TEOPETUYECKOT0 (IKCIIEPUMEHTAILHOT0) HCCIIEeIOBAHUS

OIIK-1.4 TlpencraBnenue 6a30BbIX 151 PO ECCHOHATLHON
cdepbl PU3NYECKUX MPOILIECCOB U SIBICHUN B BUIC
MaTeMaTHU4eCcKoro(nx) ypaBHeHU(i1)

OIIK-1.5 Br160p 6a30BbIX (PU3HUECKUX U XUMHUYCCKUX
3aKOHOB JJIs PelIeHus 3a7a4 MpodhecCUuOHATBLHOMI
TS TEeITbHOCTH

KO,Z[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHIXKXCHHUA KOMIICTCHIIMH

HaumenoBanue nokazarens OLCHHUBAHUA
(pe3ynbpTaTa 00ydeHHs 10 TUCIUILIMHE)

OIIK-1.1 BrisiBnenue u
Kiaccuukanus GU3NIeCKuX U
XUMHYECKHUX TPOIECCOB,
MIPOTEKAIOIINX Ha O0BEKTE
poecCHOHABHON IeSATENHHOCTH

3HaeTr (pU3HUECKHUe U XUMUYECKUE TPOIECCHI, POTEKAIOIINE B
cucremax BuB

HMeeT HaBBIKU UCIIOIb30BaHUS (bI/IBI/I‘IeCKI/IX 1 XUMHWYCCKHUX
MPOIECCOB, MpOTEKarolue B cucremax BuB

OIIK-1.2 Onpenenenue
XapaKTePUCTHK (PU3MUECKOTO
nporiecca (SIBJICHHS ), XapaKTePHOTO
U1t 00bEKTOB MTPO(HEeCCHOHATBEHOM
NesITeIbHOCTH, HA OCHOBE
TEOPETUIECKOTO
(3KCTIepUMEHTATIBHOTO)
WCCIICTOBAHUS

3HaeT XapaKTePUCTUKU (PU3UUECKOTO MpoIecca, XapaKTepHOTro
1151 00bekToB BuB, Ha 0CHOBE TEOpETHYECKOTO
(9KCIIEpUMEHTAIILHOT0) MCCIIEJOBAHUS

MMmeeT HaBBIKM UCIIONIB30BAHUS XapAKTEPUCTUK (PU3NIECKOTO
npoiiecca, XxapakTepHoro st o0bexToB BuB, Ha ocHOBe
TEOPETUYECKOr0 UCCIIEOBaHU

OIIK-1.4 TIpencraBnenue 6a30BbIX
11 IpodecCuoHaIbHOI chepbl
(bu3MYECKUX MPOIIECCOB U SIBICHUN B
BHJIE MAaTEMaTUYECKOTO(HX)
ypaBHEHUsI(i1)

3HaeT OCHOBHbBIC YPAaBHEHUS a3pOTUAPOIMHAMUKHI
HEOOXOUMBIC JJIs1 TPOSKTUPOBAHUS MHKEHEPHBIX CUCTEM
BuB

HmeeT HaBBIKM MCNIOJIB30BaHKUS OCHOBHBIX YPaBHEHHM
A’POTUAPOINHAMUKHI HEOOXOIUMBIE JIJIsI TPOCKTUPOBAHUS
cuctem BuB

OIIK-1.5 Br160op 6a30BbIX
(bH3I/I‘IeCKI/IX U XUMHWUYCCKHUX 3aKOHOB
IUTSL pEIIeHUs 33124
npodecCHOHABHOM eSATEeNbHOCTH

3HaeT 3aKOHbI a9POTrUAPOIMHAMUKY HEOOXOAUMBIE TS
IIPOCKTUPOBAHUS UHKEHEPHBIX cucTeM BuB

MmeeT HaBBIK NCIIOJIB30BAHMS 3aKOHOB a3POTHIPOAMHAMUKI
HEOOXOIMMBIX JUISl MPOEKTUpOBaHUs cucteM BuB

2. MECTO JJUCLHUATLJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON

INPOI'PAMMbI




Kovmmnerenuuss OIIK-1. Cnocob0en pemarb 3agaun npogeccuoHaIbLHOM
HAesiTeIbHOCTH HA OCHOBE HMCIOJIb30BAHUSI TEOPETHYECKUX U MPAKTHYECKUX
OCHOB €CTeCTBEHHBIX M TeXHHYECKMX HayK, a TaK:Ke MaTeMaTH4ecKoro
annmapara

I[aHHaH KOMIICTCHII A (bOpMI/IpyeTCH CICAYIOIMMHA JUCHHUIININHAMMU,
IMpaKTUKaMH

Cragus HaunMmenoBaHus DUCIAILINHEI
1 Bricnias MaTeMaTuKa
2 dusnxa
3 Xumust
4 HnxeHepHas rpaduka
5 KomneiotepHas rpaduxa
6 TeopeTHuecKkas MEXaHUKA
7 OCHOBBI T'UIPABJIUKU U TEIJIOTEXHUKH
8 OCHOBBI TEXHHUECKOH MEXaHUKH
9 HWnKeHepHas YKOJIOTHs
10 OCHOBBI TIEKTPOTEXHUKHU H YNEKTPOCHAGKEHNUS
11 TexHuueckas TepMoAUHAaMUKa. TemnomMaccoobMen
12 AdpOrHAPOINHAMYIKA HHKEHEPHBIX CHCTEM
13 XuMust BOABl U MUKPOOUOJIOTUS
14 MareMaTHYecKoe MOJIEIMPOBAHHUE CUCTEM BOJOCHAOKEHHS U BOJOOTBEICHHS
3.0bEM JIJUCHAIL/INHBI

OO6111as TpyA0€MKOCTh AUCIMILIUHBI COCTaBIIsACT 3 3a4. equnull, 108 yacos.
dopMa NpoOMEKYTOUHOMN ATTECTALIMU — 3a4ET

Bun yuebHoit paboTbl Bcero | Cemectp
4acoB Ne 4
OO6m1as Tpy10€MKOCTh 108 108
JUCIUTUIMHBI, Yac
KonrakTHas padora 51 51
(ayauropHble 3aHATHSA),

B T.U.:

JEKIUHU 17 17
71a00paTOpHbIE 17 17
MIPAKTUYECKUE 17 17

CamocrosiTesibHas 57 57
padoTa CTyAeHTOB, B TOM

yucie:

KypcoBo# mpoexT
KypcoBas pabota




Pacuerno-rpaduyeckoe
3a/1aHUsl

NuauBuayanbHOE 9 9
JIOMAIllHee 3aJaHue

Hpyaue 6uovl 48 48
CAMOCMOSAMENbHOU
pabomuol

dopMa mpoOMeKyTOoUHasE | 3a4yeT 3a4eT
aTTeCcTaIus
(3auer, HK3aMEH)




4.COJAEPXAHUE JUCIHUILJIMHBI
4.1 HamMeHOBaHUE TeM, UX COep:KaHue U 00beM

Kypc 2 Cemectp 2

Ne paznena

HanmenoBanue
pazzaena IUCUUTUIAHBI
(KpaTkoe coJiep:KaHue)

Bunpsl yueOHoM Harpy3ku
U UX TPYJIOEMKOCTb, 4ac.

Bcero yacos

Jlexuuu
[IpakTnueckue
3aHATUS
JlaGopaTopHbie
DaOOTEI
aMOCTOSTEIb-Has
pabota

N
L

O01mme cBeIeHUs 0 peaMere
«A3POruApOAUHAMHKA HHKEHEPHBIX CHCTEM)
Brenenue. [Ipeamer «AsporuapoauHamMmuka
WHXEHEPHBIX cucTem». Mcropuueckuit 0030p.
['mnoTe3a crIomHOM cpeibl. 3aKOH HbIOTOHA U 3aKOHBI
COXPaHEHHSI.

duznyeckne CBOMCTBA JKUAKOCTH M ra3a
Macca u inoTHOCTh. Citbl (MacCOBBIE U
MMOBEPXHOCTHHIE). [ MapocTaTHYecKoe TaBICHHE.
TekydecTb U BA3KOCTb. Y PABHEHUE COCTOSHUS.
CKUMaeMOCTE KUIKOCTHU. IIoHATHE 0 KaleILHOU U
ra3o00pa3Hoi KUAKOCTH HhIOTOHOBCKHE U
HEHBIOTOHOBCKHE KUKOCTH.

I'mapocraTuka
I'mapocraTuyeckoe aBieHUE.
JuddepenunanbHoe ypaBHEHHE PABHOBECHS
KUIKOCTH (ypaBHEeHHs Dunepa). JlaBineHue sKuIKOCTH
Ha MI0ckue cTeHKU. OCHOBHOE ypaBHEHUE
TUJIPOCTATUKH B MOJIE CUJI TsKeCTH. 3akoH [lackans u
€ro MPaKkTUYECKOe MPUIIOKEHUE

Teopernyeckue 0CHOBbI KHHEMATHKH
“KMIKOCTH U ra3oB
OCHOBHBIE OHSTHS U ONPEICIICHUS IBUKECHUS
KUAKOCTU. J[Be POpMBI ONMCaHUs JTBUKCHHUS
CIUIOIIHOM cpeibl. KOHBEKTHBHOE U JIOKAJIbHOE
yYCKOpeHHE. JINHUY TOKA U TPACKTOPUU. Y pABHEHHE
Hepa3pbIBHOCTH. DyHKIIMM TOKA JIJIs1 ABYXMEPHBIX
TEUYECHUN HEC)KUMAEMOM KUJIKOCTU. BuxpeBoe u
0e3BHUXPEBOE BIKEHHUA. Y paBHEHUS KOMIIOHEHTOB
Buxps. Kunemarnka nioCcKux MmoTeHIHATbHBIX
TEYEHU.

Teopernueckune 0CHOBbI TUHAMMKH KUAKOCTH
U ra3oB
Juddepenunanbable ypaBHEHHS TBUKCHUS
uaeanbHOU (ypaBHEHUs Ditsiepa) U peaabHOM
(ypaBuenus HaBbe-Ctokca) sxuakoctu. [Ipumepst
pewenns ypaBHeHnit HaBbe- Ctokca. YpaBHeHUe
BepHyniu u ero sHepreTHUEcKoe UCTOIKOBAHUE.
VYpaBHeHHEe KOIMYeCTBA SHEpruu. Teopema
umnynbcoB. [loreniman ckopoctu. CBsi3b NOTEHIMANA




CcKopocTH ¢ pyHKITHEH ToKa. [[upKynsmus CKopocTH.
Teopema TomcoHa. /IluHamMuKa HECKUMAEMOMN
BSI3KOM KUIKOCTH. JIaMUHApHBIN TOrpaHUYHBII
CIIOM B HEC)KUMAEMOH KuakocTH. TypOyneHTHbIe
JIBHYKEHHUSI HEC)KUMAEMOU KUJKOCTH.

IIpuknagnast a3poruapaguHaAMUKA
HH/KEHEPHBIX CHCTEM.

JlamuHapHOe U TYpOYyJCHTHOE TeUEeHHUE BI3KOM
xuakoctu. Ilorepu Haropa npy JBUKCHUH KUAKOCTU
B TpyOompoBoje. [ uapaBnuyeckuii yKIOH, €ro
HCIIOJIb30BaHNE B MH)KEHEPHBIX cucTteMax Yucio Re.
OTHOCHTENBHOE IBUKEHUE )KUJIKOCTH U TBEPAOIO
Tena. Pacuet mpocToro u CinoxHOro TpyoonpoBoa.
Hcnonp3oBanne 0000IEHHBIX THIPABIUYECKUX

7 XapaKTEePUCTUK TpyOompoBoaa. MecTHbIe 4 4 10 |16 25
TUAPaBINYCCKUC COIIPOTHUBIICHUS. ITonsaTue o
norpaHuyHoM cioe. CKOpOCTh BUTAHHUS.
I'mppaBinueckuii pacy€T UCTECUCHUS JKUIKOCTH.
I'mapaBauueckuit ynap
@opMa KaHAJIOB UHKEHEPHBIX CUCTEM.
OnTuMansHEIE CKOpPOCTH ABMXXCHUSA CPCI B
KaHaJlaX UHKCHCPHBIX CUCTCM.
VYerpoiicTBa 1 prOOPHI 11t ©3MEPEHUST CKOPOCTH
U pacxoza
HUTOTIO: 17 17 |17 |57 | 108
4.2. Conep:xaHue NPAKTUYECKUX (CEMMHAPCKHUX) 3aHATHIA.
No | HaumenoBauu Tema npaktudeckoro (cemunapckoro) | K- | K-
n/n e 3aHATUSA BO | BO
paszena yac | yac
TV CUUTUIAHBI OB | OB
CP
C
Cemectp Ne 5
1 | CBoiicTBa OcHoBHBIE  (u3MYECKHE  CBOWCTBA | 2 4
JKHJKOCTEH | ra3000pa3HbIX U KaleJbHBIX >KHUJIKOCTEH.
Ucnonb3oBanue koddduinenra 00bEMHOTO
CKaTug M TEMIEPATYPHOIO PACIIMPEHUS
IIPU MPOEKTUPOBAHUYN HUHIKEHEPHBIX CHCTEM,
pacyeT HAKOMHUTENIbHOrOo 0aka CHCTEMBbI
oTtorieHus. OrnpeneneHne HWHTEHCUBHOCTH
YTEUKA  KUAKOCTU B  HHMKEHEPHBIX
cUcTeMax
2 | T'uapocrartn CaoiicTBa THAPOCTATHYECKOro | 2 4
Jecroe JaByieHus. EnvHULBI M3MEpEeHUsl JaBJCHUs,
AABJICHUE U | rjepeBOJ] E€IWMHUI] HW3MEPECHUS JIaBJICHUS.
ero CBOMCTBA | 3axon Ilackans. PacueT TpaBHTALHOHHOTO




JAaBICHUS B CHUCTEeMaX OTOIUICHHS |
BeHTWIIIMK. OmpeneneHue JaBlICHUS B
HarmlopHOM TpyOompoBone. OmnpenencHue
CWJIBI JABJICHHS JKUAKOCTH Ha IIJIOCKYIO
CTCHKY. Pacuer THEBMATUYECKOTO
ypoBHeMepa. OnpenesieHue CUibl AaBIEHUS
Ha TOBEPXHOCT.

IlnaBanue 3akoH Apxumena. PacueT nomiaBoYHbIX 1
Tea CHCTEM B MHKEHEPHBIX CUCTEMAX
IIpu6opsbi OnpeneneHre AaBlI€HUS MBE30METPE. 4
IS Hcnonw3oBanue U-o6pazHoro
U3MepeHus nudMaHOMETpa B WHKEHEPHBIX CHUCTEMaX.
nasjenuss u | OnpeneneHue CKOpPOCTH JBUKECHUS
CKOpPOCTH KUJAKOCTH B HAMOPHOM TpyOONpOBOJE C
KUIKOCTH UCIIOJIb30BAHUEM THEBMOMETPUYECKUX
Tpyook. Omnpenenenue mnokazanuii c¢ U-
o0pa3HOr0 MaHOMETpa, pacueT CpeaHei
CKOPOCTH JIBHKEHUS KUAKOCTU. OCHOBBI
pacudera 4yaleyHbIX MAaHOMETPOB
OcHOBBI VYpaBuenue HepaspeiBHOCTH. [logbop 12
THAPOA’POIM | AMAMETPOB U CEUYEHHM TpPyOONpOBOAOB B
HAMMKH Pa3JIMYHBIX WHXXEHEPHBIX CHUCTEMAaxX IpHU
HHKEHEPHBIX | U3BECTHBIX  pacxonax. lcmosb3oBaHue
CHCTEM ypaBHeHHsI BepHyuIM npu pemeHun 3aaad
CBSI3aHHBIX C MPOEKTUPOBAHUE MHKEHEPHBIX
cucrteMm. llocTtpoeHne HaNmoOpHOW JIMHUM.
JlamuHapHbli  TypOYJIEHTHBIH  PEKUMBI
JBH)KEHUS AKUIKOCTH
I'mppaBinye OnpeneneHre nNoTepb Hanopa o JIMHE 12
CKHe MU Ha  MECTHBIE  CONPOTHUBJIEHUS B
CONPOTHBJIEH | NH)KEHEPHBIX ~ cucTteMax. [lonsatue wn
us HCHOJIb30BAHUE THJIPABIMYECKOTO YKIIOHA
[IPA TPOEKTUPOBAHUN UHKEHEPHBIX CUCTEM.
['mppaBnuueckui pacyer IIPOCTOTO
TpyOomnpoBoja. PenieHue Tpex TUIOB 3a1a4
npu pacuere TpyOomnpoBoa B
IPOCKTUPOBAHUM  WHKEHEPHBIX  CHUCTEM.
HUcnionb3oBanue 0000IIEHHBIX
TUAPABINYECKUX NAapaMETpOB MPH PacyeTe
TpyOONPOBOJIOB.
I'mapaBianye . 12
cKast yBsi3Ka [IpyHIMO TUAPABINYECKOW YBSI3KH B
HHKeHepHbIx | WIPKCHEPHBIX  CHCTEMaX IIpH  3a/aHHBIX
CHCTeM pacxojax KUJIKOCTU
I'mppaBianye Pacuer moBbIIIEHUS [OaBIEHUA TIPU 4
CKHUil y1ap B | ruapasianuyeckoM  yaape. llpamoin wu




TPYOONPOBOJ | HENPSIMOM TUApABIMYECKUU yaap. Pacuer
ax BO3MOKHOI'O0 pa3pylmiCHHA pr6or[p0130z[a
IIPY TUJIPABJIMYECKOM yaape.
9 | I'uapaBanue 1 4
CKHMH pacuer
HCTeYeHMs] HUcTeuenne XUOIKOCTH U3 HACAIOK.
JKHAKOCTH
HNTOI'O: 17 | 57
4.3. Copep:xanue 1200paTOPHBIX 3aHATHI M 00beM B Yacax
N Haumenosanue Tema mabopaTopHOTO 3aHATHUS K- | K-Bo
n/n pasznena BO 4acoB
TUCIUILITNHE] qacoB | CPC
cemectp Ne 5
1| IIpuknanxas JlaGopaTopHas padora Ne 1. 2 2
a’poruipaJiHamMuKa Omnpenenenue pacxo0B U CpeIHEN
WH)XCHEPHBIX CHCTEM CKOPOCTH JIBUKCHHUS KUIKOCTH B
TpyOOIpoBOIE
2| Teopetuueckue ocHOBHI | JIaGopaTopHas padora Ne 2. 2 2
IMHAMUKU JKUAKOCTH ¥ | OnpeneseHue XapakKTepUCTHKHU MMPOCTOTO
ra3oB JUTMHHOTO TPyOOmpoBOIa
3| Teopernueckue 0CHOBbI JlaGopaTopHas padora Ne 3. 2 2
JUAHAMHICH JKHIKOCTH 1 OmnpeneneHne XapaKTepUCTUK
rasos MOCJICIOBATEIFHOTO COCTUHEHHSI
TpyOonpoBoIa
4| Teopernueckue ocHosbl | JTaGopaTtopHasi padora Ne 4. OnblieHue 3 4
AMHAMHKH — KUAKOCTH M| ¥ apnaK TEpUCTUK MapalIeIbHOTO
rasop COCJIMHEHHS TPYOOIIPOBOJIOB
5| Ilpuxknanxas JlaGopatopuas padora Ne 5. [TpuGopst 2 4
a’poruapaInHaMHUKa T U3MEPEHUS TapaMeTpOB TIOTOKA
WH)XCHEPHBIX CHCTEM JIBMDKEHUS BO31lyXa: TU(MAHOMETD,
TEPMOAHEMOMETp, CPaBHEHHE
pe3yIbTaTOB H3MEPCHHUS
6| HpuxnanHas JlaGoparopuasi padora Ne 6. 2 4
a3poriipanHaMuka [TocTpoeHwe AMMopbl CKOPOCTH U
HWHXCHCPHBIX CUCTEM o
OIIpeJIeJICHUE CPEeTHEH CKOPOCTH U
pacxo/I0B BO3yXa B BO3AYXOBOAAX
paznuyHoro ceyenus. OnpeneneHne
peKUMa TBUKCHUS BO3/IyXa.
7| HpuxnanHas JlaGoparopuasi padora Ne 7. 2 4
asporuyipajitHaMmuKa OmnpenesnieHre OTEPh JAaBICHUS B
HWHXCHCPHBIX CUCTEM V)
(bWIBTPE CUCTEMBI TPUTOYHON
BEHTHJISAIUU
8| Hpuxnanuas JlaGopaTopuas padora Ne 10. 2 2
asporu/ipajitHaMmKa HccnenoBanue BcackiBaromero gakena
HWHIXCHCPHBIX CUCTEM
MECTHOTO 0TCOCa
17 33

4.4. Conep:kaHue KypcoBOro npoexkra




He npenycMoTpeHo yueOHBIM MJIAHOM

4.5. Conep:xxanue pacuyeTHO-rpa¢gpuuecKoro 3aaHus, HHIMBHIYAJTbHOTO
JAOMAIITHEro 3aJaHus

Heab U3 — 3akpernsieHne TEOPETUYECKUX 3HAHUM, MOJYYEHHBIX TIPU U3YYEHUU
JEKIIMOHHOTO Kypca, MPpUOOpETeHHE MPAKTUYECKUX HABBIKOB IO pacyeTy MapameTpoB
JBUYKEHUS KUJKOCTH, a TaK e T'MAPABINYECKOMY pacueTy CHUCTEM BOJOCHAOKEHUS U
BOJOOTBEACHUS.

Crpykrypa padortbl. TeopeTuueckoe 3ajaHue, BKIIOYAIOUIEE TEMbI pedepaTos.
[IpakTHyeckoe 3agaHue — 3TO PEUIEHUE 3a4a4 10 PACCMATPUBAEMBIM Pa3/IeiIaM.

Od¢opmineHne HHAMBUAYAJBHOTO JoMalIHero 3axanus. 113 npenocrasnsercs
IpernojaBaTeso sl MPOBEPKH B JIBYX BUAAX: OTYET, HA OyMaXkKHBIX JIHCTax B ¢opmaTe
A4, u B Bume (DaiiyoB, coAepkKallUX pEIIeHHE NpaKTHUeCKux 3amaHuil. OTuer
pacueTHO-rpaUUecKOro 3aJaHusl JODKEH UMETh CIEAYIONUIYI0 CTPYKTYpY: TUTYJIbHbBIN
JUCT; COJNEpP)KAHME; TEOPETUYECKOE 3aJaHue; MPAKTUYECKas 4YacTb, CIIMCOK
WCIIONB30BaHHON JuTepaTypbl. Pemienne 3amau MJ[3 10KHO COMPOBOXKIATHCA
HEOOXOTUMBIMH KOMMEHTapHUsIMH, T.€. BCE OCHOBHBIE MOMEHTHI IpOIIECCa PELICHUS
3a/layd  JOJDKHBI OBITh PACKpbITBI M OOOCHOBaHbI Ha OCHOBE COOTBETCTBYIOIIMX
TeopeTnyeckux nojoxxkenu. Cpok cnaun MJI3 onpenensieTcs mpenoaaBaTesieM.

Tunoevie sapuanmel 3a0aHuti

Ilpumepor mem meopemuueckozo 3a0anus

1. Onpenenenrie OCHOBHBIX (PU3NYECKUX CBOMCTBA KUAKOCTH U ra30B;

2. Pacuer ruapoCcTaTHuecKoro AAaBJIEHUs, MOCTPOEHUE SIIOPbl THAPOCTATUYECKOTO
JABJICHUSA

3. PacyeT rpaBUTAllMOHHOIO JIaBJICHUSI B CUCTEMaX OTOIICHUS] U BEHTUJIALINU

4. PacueT cuibl 1aBJICHUS KUJKOCTH Ha MJIOCKUE TOBEPXHOCTH

5. Pacuer nHEBMATHUYECKOTO YPOBHEMEPA

6. IlpumeHeHne ypaBHEHUE HEPA3PHIBHOCTHY,

7. OnpenesieHUe BbITATKABAIOIIECH CHUIIbI

8. DHEPreTUYeCKUii U FTEOMETPUUYECKHUI CMBICI COCTABJISAIOIIMX MOJTHOTO HAropa

9. YVpaBuenue bepHymnu g 1oTOKa KUIKOCTH M €ro  rpaduyeckoe
PEACTABIICHNUE;

10. OnpeneneHre peKUMOB JTBUXKEHUS KUIKOCTH, OMPeeSIEHUe KPUTUUECKON
CKOPOCTHU

11. I'paduueckoe mnpencTaBieHue ypaBHeHHMs bepHyuin (HamopHas U
NbE30METpUYECKas JTUHUSA);

12. OnpeneneHve  CKOpPOCTH  JBUXKEHUSI KUAKOCTU MO  MOKAa3aHUSIM
MTHEBMATHYECKUX TPYOOK

13. [unpaBnuyeckuii pacdeT MpocToro TpyoonpoBoaa

14. Pacuér ruapaBiIMuecKUX CONPOTHBICHUW MO JJMHE W HA MECTHbBIC

COIIPOTUBJICHUS



15. I'mapaBauyeckass yBsi3ka  BOJOMPOBOJHOM CEeTH HUMEIOIAs  Tpex
noTpeOuTeNeH ¢ 3aJaHHBIMU PACX0aMU KHUIKOCTU

16. [M'uapaBaudeckuil pacdyeT TpyOOIpoBOaa C HCIOIb30BaHUEM O0O0OIIEHHBIX
TUAPABINYECKUX ITApaMETPOB

17. Omnpenenenue ITOBBIIIICHUS JaBJICHUS npu BO3HHUKHOBEHHUH
TUAPABINYECKOTO yapa, IPOBEPKa BO3MOXKHOCTH pa3pyIIeHHs TpyOorpoBoaa

18. Pacuer ncreuenus ;KUIKOCTH U3 HACAJKA.

Ilpumepvl npakmuueckux 3a0aHuil

3apava. Iy nepruoaIuvYecKoro aKKyMyJIUPOBAHUS IOMOJIHATEILHOTO 00bEMa BOJIBI,
MOJy4aeMOr0 NPU M3MEHEHUU TEMIEPaTypbl, B CHUCTEME BOJSHOIO OTOIUICHUS B
BEpXHEW €€ TOYKE MPUCOCIUHSIOT pacUIupUTeNbHbIE pe3epByaphl. Onpenenuthb
HAaUMEHbIIUNA O0BEM pACHIMPUTENHLHOTO pe3epByapa MPU YaCTUUYHOM 3arOJHEHUU
Bojoi. JlomycTtumoe KkosieOaHHWe TeMmIlepaTypbl BOJIBI TEIJIOHOCHTENs At=95-70=25
°C.O0BeM Boabl B cucteme W=0, 55M3

3amauva. [locTtpouth 3MIOpYy THUAPOCTATHUECKOTO JABJICHUS HA JIOMAHHYH) CTEHKY
pesepByapa, 3anojdHeHHoro Boaou (puc. 1.1), W ompeaenutb CWIbl JaBIEHUN Ha
ydqacTok JioMaHHoW cTeHku ABC mmmpunoit b, [1=30[]. IlpunsaTth armocdepHoe
nasnenue Parm=98,1 kIIa.

H,

3amaya. Koten cucteMbl BOASHOTO OTOIUIEHUSI UMEET JIIOK JJisi ocMoTpa D=0.8m.
JIYOK 3aKpBIT IJIOCKOM KPBIMIKOM, MpuKperieHHor 10 6onramu. OnpenenuTs AHaMETp
OOJITOB, €CJIM YPOBEHb BOJABI B PacHIMPEHHOM Oake HaxoauTcs Ha BeicoTe H=30 M, a
IIEHTP TSHKECTH KPBIMIKM - Ha BbIcOTe h=2M OT oceBoi JWHUU KOTjia. Temmeparypa
Boabl 20°C.

CJ




3anaua. [lo cranpHOMY TpyOOIpoBOAY AJIMHHOW 1=2 kM momaercst Boma ¢ pacxomom Q= 28 i/c, auamerp TpybompoBoga d=
200mM, a ToNIIMHA €ro CTeHOK &= 6 MMm. OmpenenuTh MOBBILICHHE IABJICHHUS B TPYyOOIPOBOJE, €CIM B €ro KOHIE OydeT 3aKpbITa
3anBrkKa B Tedenue: 1) 3 ¢; 2) 10 c.

3agaya. Ormnpenenuts pacxoll HIACATBHOW JKUAKOCTH B TOPU3OHTAIBHOM
TpyOOnpoBoJIe IepeMeHHOT0 ceueHus (puc.4.1), CKOpoCTh Ha Ka)I0M U3 €ro y4acTKOB,
eciu H=5 m. d;=15 mm, d>=20 mm u d3=10 mm. [Torepsimu Hamopa npeHedpeyb.
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3agaya. OrmnpenenuTh MOTEPH [ABJICHHWS HA YYacTKE BEHTHJISIIMOHHOTO
BO3/yXOIMPOBOJA IIHUHON {, COCTOSAIIETO M3 OOBIYHBIX OIMHKOBAHHBIX JKEJIE3HBIX TPYO
(k» =0,5 mm) muamerpom d. Ha paccrossaun { oT HAa4aJlbHOTO CEYEHHUS OT OCHOBHOTO
pacxona Q otBetrBisgercs pacxon Q, (puc.4.4). Bo3ayxoBoJ uMmeeT IIaBHbIA HOBOPOT
panuyca R. Temneparypa Bo3ayxa 15...16°C.
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KpI/ITepI/II/I OICHUBAHWA MHIAWBUAYAJIbHOI'O TOMAIIHCTO 3a/IaHM.

Ouenka | Kputepun orieHuBaHUs

5 PaGota BBITIOJIHEHA TIONHOCTHIO. TeopeTWdyeckoe 3aJaHWe COOTBETCTBYET  TEME,
NpPEJCTAaBICHHBIM MaTepuajd MOJHOCTBIO pacKpbhlBaeT TeMy 3aJaHus, B paboTe
c(hopMyIIMPOBaHBI 3HAYUMBbIEC BBIBOJBL. [IpakTHuecKkas 4acTh BBHINIOJHEHA B TIOJTHOM O0BEMeE,
JUISL KaXJO0M 3a/laddl TOJy4YeHbl MpPaBUIIbHBIE OTBETHl M CTYIACHTOM C(OPMYIHPOBAHBI
NOJHbIE, OOOCHOBAaHHBIE M AapryMEHTHpOBaHHBIE BbIBOJBL. OdopmieHue 3anaHuit
MOJIHOCTBIO COOTBETCTBYET NMPEABSBIIIEMbIM TPEOOBAHUSM.

4 PaGota BBITIOJIHEHAa TIOJNHOCTHIO. TeopeTWdyeckoe 3aJaHWe COOTBETCTBYET  TEME,
NPEJCTAaBICHHBIM MaTepuan pacKpbiBaeT TeMy 3aJaHusi, B pabore CcHOPMYIHPOBAHBI
aZieckBaTHbIE BBIBOJBL. [IpakThueckas 4acTh BBIMIOJIHEHA B IOJIHOM 00beMe, JUIsl KaKIou
3ala4yi IOJYYCHBbI IMPAaBHUIILHBIC OTBCTBI W CTYACHTOM C(bOpMyJII/IpOBaHBI BBIBOJIBI.
Odopmnenne 3a1aHuii B IEIOM COOTBETCTBYET MPEIbIBISIEMbIM TPEOOBAHUSIM.

3 PabGora BbIMOMHEHAa MOJMHOCTBIO. TeopeTnyeckoe 3aZaHHE COOTBETCTBYET TEME,
IPEJICTAaBICHHBI MaTepuaa pacKpblBaeT TeMy 3aqaHus, B pabore chopMyInpOBaHbI
BbIBOABI. IIpakThdeckas dYacTh BBINOJIHEHA B TOJHOM OOBEME C HE3HAYUTEIbHBIMH




Ouenka | Kputepun orieHuBaHUs

ommOKaMu U CTyIAeHTOM chopMynupoBaHbl BbIBOABL. OdQopmieHHe 3aJaHuil B 1EIOM
COOTBETCTBYET NMPEIbSABISIEMBbIM TPEOOBAHUSIM.

2 PaGoTta BBIMONIHEHA HE TOJHOCTHIO. TeopeTwdyeckoe 3alaHre HE COOTBETCTBYET TEME,
IPECTaBICHHBIM MaTepual He PAacKpbIBAaeT TeMy 3a/aHus, B paboTe He chOpMYITHPOBAHBI
BbIBOJIbI. [IpakTHueckas yacTb He BBINOJHEHA B MOJHOM 00beMe, HEe C(hHOPMYIUPOBAHbBI
BbIBOIBI. O(hopMIiIeHHE 33/1aHUI HE COOTBETCTBYET MPEABSABIISIEMbIM TPEOOBAHUSM.




5. OUEHOYHBIE MATEPHUAJIBI VIS NPOBEJAEHUSA TEKYHIEI'O
KOHTPOJIS1, MPOMEXKXYTOUYHOM ATTECTALIMA

Komnerenmusi OIIK-1. Criocoben pemath 3agaun npodeccuoHaaIbHON IeITeIbHOCTH
Ha OCHOBE MCIOJIb30BAaHHUS TEOPETUUYECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX W
TEXHUYECKUX HAYyK, a TAK)Ke MaTEMaTUUECKOTO arapara

KO,Z[ 1 HAUMCHOBAHUC MHIUKATOpPA
JOCTHIXXCHHUA KOMIICTCHIIMH

HaunmenoBanue nokazarens OLCHHUBAHUA
(pe3ynpTaTa 00ydeHUs 10 TUCIUILIMHE)

OIIK-1.1 Brisinenue u
Kiaccuukanus GU3NIeCKuX U
XUMHYECKHUX TPOIECCOB,
MIPOTEKAIOIINX Ha O0BEKTE
poecCHOHABHON IeSATEeNHHOCTH

CobecenoBanue, yCTHBIN orpoc, 3ammTa U/13, 3auet

OIIK-1.2 Onpenenenne
XapaKTEPUCTUK (PU3UIECKOTO
mporecca (sSIBICHUS ), XapaKTEePHOTO
TUTIs1 00BEKTOB MPOECCHOHATBHON
NesTeIbHOCTH, HA OCHOBE
TEOPETUYECKOTO
(3KCTIEpUMEHTAIBHOTO)
MCCIIETOBAHUS

CobecenoBanue, yCTHBIH orpoc, 3ammTa U/13, 3auet

OIIK-1.4 Ilpencrasienue 6a30BbIX
TSt po(heCcCUOHATBLHOM Cepbl
(U3MYECKUX MPOIIECCOB U SIBJICHUI B
BHJIC MaTEMaTUYECKOTO(HX)
ypaBHeHUsI(i)

CobecenoBanue, yCTHBIH ompoc, 3ammTa U/13, 3auet

OIIK-1.5 Br160p 6a30BbIX
(bH3I/I‘IeCKI/IX U XUMHWUYCCKUX 3aKOHOB
IUTSL peIIeHus 33124
poecCHOHABHOM eSATEeNHbHOCTH

CobecenoBanue, yCTHBIN onpoc, 3anuTa /13, 3auer

5.2 TunoBble KOHTPOJILHbIE 3aIaHUS JJISA IPOMEKYTOYHOM aTTeCTAlUMN

5.2.1 IlepeyeHb KOHTPOJIBLHBIX BONIPOCOB

HanmenoBanue ConeprxaHue BOITPOCOB (TUIOBBIX 33/1aHUMN )
Ne | pasgena aucuuniamHbI
/1
1. IInOTHOCTH KUAKOCTH
2. Y aeabHBIN BEC )KUIKOCTHU
3. KoapduumeHt TeMreparypHOTO  pacuIidpeHus
1-9 KUJIKOCTH )
1 4. KoadpdummeHT 00bEMHOTO CIKATUS KUIKOCTH
5. TlonsTHE O KamenbHON U Tra3000pa3HOM KUAKOCTH
6. KunemaTtndeckast BA3KOCTb JKHJIKOCTH
7. JluHaMu4ecKas BI3KOCTh KUIKOCTH
8. M3MeHeHrne TUIOTHOCTM BO3JyXa U BOJBl B




3aBHUCUMOCTH OT TEMIICPATYPhI

9. 3aBUCUMOCTB BSI3KOCTH OT TEMIIEPATYPHI

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

28.
29.

30.
31.

32.

33.

34.

EnvHunel  u3MepeHus:  JaBJIEHUS, TMEPEBOJ
€JIMHUI] U3MEPECHUS

OOBEMHBIN 1 MaCCOBBIN pacxoj

Huddepenunanbable ypaBHEHUSI PABHOBECHS

JKUJIKOCTH

[ToHsITHE O TOBEPXHOCTHU YPOBHSA

OCHOBHOE ypaBHEHHUE THIPOCTATUKHI

CBoiiCTBa TUAPOCTATUYECKOTO JIaBICHUS

[IpakTrueckoe MIPUMEHECHUE OCHOBHOTO
YPaBHEHHUS TUAPOCTATUKHU

IlougstTne o0  nOomHOM,  aOCOJIOTHOM |
M30BITOYHOM JaBJICHUS

3aBHUCHUMOCTH TUISE ONpeACTICHUS
pacnoJiaraeMoro JIaBJICHUS B
rPaBUTALIMOHHBIX HWHKEHEPHBIX CHCTEMAX

Dnropa rTHAPOCTATUYECKOTO JIaBICHUS

Omnpenenenue CHIIBI TUIPOCTATHYECKOTO
JIaBJICHUS

['eomeTpudecknii H DHEPreTHYECKUM CMBICI
YJIEHOB ypaBHEHUs bepHyium ajisi moTtoka
JUISA IOTOKA BSI3KOM KUIIKOCTH

['mppaBnuyeckuii pagnyc

CMOYEHHBII TIEpUMETP

JlamuHapHbIN TypOYJIEHTHBIN PEKUMBI
JIBHKCHHS KUIKOCTH

Uucno PeiiHonpaca, ero Guanueckuil CMbICI U
MPAKTUYECKOE 3HAYEHUE

[TonsaTE  mONA  CKOPOCTEM  JBMIKYILIECHCS
KUJIKOCTH

[TonsiTHe TUHUM TOKa

[ToTeHIMan CKOPOCTH U CBS3h €r0 ¢ (HYHKIHEH

TOKa.
YpaBHEHUE HEPA3PBIBHOCTH
[Mpunnun paboThI U-o0paszHoro

g depeHInaITbHOTO MaHOMETPa

Omnpenenenre CKOPOCTH JABUKEHUS JKUIKOCTH B
HAIIOpPHOM TpyOompoBoe C
HCIIOJIb30BAaHUEM  ITHEBMOMETPHUYECKUX
TpyOOK.

OmnpeneneHue CpeaHEW CKOPOCTU JABHXKCHHS
MOTOKa npu MCIIOJIb30BAHNHU
THEBMOMETPUYECKUX TPYOOK.

[lpyumHel U yCIOBUS  BO3HUKHOBEHUS
THJIPaBIMYECKOTO yaapa




35.
36.

37.
38.
39.
40.

41.
42.

[IpsiMO#1 1 HENIPSIMOU TUAPABINYECKUN yIap

[IpoBepka BO3MOKHOCTH pa3pyLICHHUs
TpyOOInpoBoOIa npu BO3HUKHOBEHUU
TUAPABINYECKOTO yaapa

['mapaBnuueckum pacyer CHCTEMBI
BOJIOCHAOKEHUS

['mapaBnu4ecKnii pacyeT CUCTEMBI KaHAIM3alUU

['mppaBnuyecKnii pacyeT KOJbLEBOU CETH

['mppaBnuuecknii pacuer c IIOMOILBIO
CIIPaBOYHBIX TAOJIHI]

UTo Takoe ruApaBINnYECKUI YKIIOH?

Uro Takoe HaIoJHEHUE, U I €ro HeoOX0IUMO
ero cooJroaaTs?

5.2.2. [lepevyeHb KOHTPOJIBHBIX MATEPHUAJIOB /IJISl 3AIIIUTHI KYPCOBOI0 MPOEKTA

OtcyTtcTBYyeT

5.3 TunoBble KOHTPOJIbHBIE 3aJaHUS (MAaTepPUAJIbl) IJIA TEKYIIero
KOHTPOJISl B cemecTpe

Texkymmii KOHTPOJIb OCYIIECTBISETCS B TeueHHUE cemectpa B (dopme
BBITNOJIHEHMS U 3aLUTHI J1a0OpaTOPHBIX padoT, BbioaHeHUsI KypcoBoro mpoekra.

IIpome:kyTouHasi aTTecTalUsi OCYIIECTBISIETCS B KOHIE ceMmecTtpa, B 4

ceMecTpe B hopme 3auera.

3aver npoxoauT B (opme cobeceoBaHMs U BKIIOYAET OJMH BOIPOC TEOPETUYECKON
YacTH MO TeMaM JIEKIIMOHHBIX U MPaKTUYECKUX 3aHSTHI, U3y4yaeMbIM B 6 ceMecTpe

[lepeueHb BOIPOCOB [l OATOTOBKH K 3a4€Ty

[lroTHOCTE KHUIIKOCTH

i AR o

VYV nenbHBINA BEC )KUAKOCTHU

KoadduimenT remnepaTypHOro paciiupeHus KUAKOCTH

Koaddurment 00BEMHOTO CRATHS JKUIKOCTH

[TonsTHE O KaneapHON U ra3000pa3HON KUJIKOCTH

Kunematnueckast BI3KOCTh KHJIKOCTH

JlnHamuyeckas BI3KOCTb KUIAKOCTH

N3MeHeHne miI0THOCTH BO3/lyXa U BOJIbl B 3aBUCUMOCTH OT TEMIEPATYPhI

9. 3aBUCHMOCTb BS3KOCTH OT TEMIIEPATYPhI

10.EnuHuIB M13MEpEeHUs JaBJICHUs, IEPEBOJI CIMHUI] U3MEPEHUS
11.06BEMHBIN 1 MacCOBBINM pacxo

12. nddepenunanbHble ypaBHEHUS PaBHOBECUS

13.:xuakocT

14.TToHATHE O TOBEPXHOCTH YPOBHS




15.0cHOBHOE ypaBHEHUE THAPOCTATUKHI

16.CBolicTBa rUIpOCTATUYECKOTO AaBICHUS

17.1IpakTueckoe NTPUMEHEHUE OCHOBHOTO YPABHEHHUS THIPOCTATUKHU

18.TTousTHE O TOJHOM, A0COTIOTHOM M U30BITOYHOM JIABJICHUS

19.3aBucumocts 11 ONpEAENeHUs  paclojaraéMoro  JaBJICHHS B
IPaBUTALIMOHHBIX UHKEHEPHBIX CUCTEMAX

20.2mropa ruApOCTaTUYECKOro AaBICHUS

21.0npenenenue CUiibl THAPOCTATUYECKOTO AaBICHUS

22.I'eoMETPUYECKUI U PHEPreTUYECKUN CMBICI WIEHOB ypaBHeHHs bepHymn
JUTS1 TOTOKA JUIsl TOTOKA BA3KOM JKUJIKOCTH

23.I'unpaBinyecKuid paauyc

24.CMOYEHHBIN TEPUMETP

25.JlamuHapHBIN TypOyIE€HTHBIA PEKUMBI IBUKEHUS JKUIKOCTH

26.Yucno PeitHomnb/aca, ero Gu3N4ecKuii CMBICH U MPAKTUIECKOE 3HAUCHUE

27.11oHsiTHE MOJISI CKOPOCTEW ABMIKYILIECUCS KUJIKOCTH

28.1loHsATHE TMHUM TOKA

29.TloTeHunan CKOPOCTH U CBSI3b €ro ¢ (PyHKIMEH ToKa.

30.YpaBHEeHHE HEPA3PHIBHOCTH

31.IIpunnun pa6otel U-o6pa3Horo nuddepeHnraibsHOro MaHOMETpa

32.0mnpeneneHne CKOPOCTH JIBIKEHUSI KUJKOCTH B HATIOPHOM TPyOOIIPOBOIE
C UCTIOJIb30BaHUEM ITHEBMOMETPUYECKUX TPYOOK.

33.0npeneneHue CpeHel CKOPOCTU ABUKEHUSI MOTOKA MPU UCIOIb30BaHUU
MTHEBMOMETPUYECKUX TPYOOK.

34.1Tpu4uHbI ¥ YCIOBUSI BOBHUKHOBEHUS THIPABIMYECKOTO yaapa

35.IlpsAmoii 1 HENPsAMOI TMAPaBIMYECKUI yIap

36.1IpoBepka BO3ZMOKHOCTH Pa3pylieHUs TPyOOIPOBOIa TTPH BOSHUKHOBEHUN
TUAPABINYECKOTO yaapa

37.'uipaBIuyuecKuii pacyeT CUCTEMbI BOJIOCHAOKEHHUS

38.I'upaBanyecKuil pacyeT CUCTEMbI KaHAIN3aLNH

39.I'mapaBauyuecKkuil pacyeT KOJIbIIEBOU CETH

40.I'napaBinruecKuil pacyeT ¢ MOMOUIBIO CITPABOYHbBIX TAOJIHIL

41.4Y10 Takoe ruJipaBIn4eCKuil YKIOH?

42 .Yto Takoe HAIIOJIHEHHE, U IS €r0 HEOOXOIMMO €ro COOIIOaaTh?

5.4 Onucanue KpUuTEpUeB OLCHUBAHUA KOMIIETEHUMH M HIKAJIbI OLIEHNBAHUS

[Ipu mpomexxyTouHoil arrectaruu B ¢opme nuddepeHIIMpOBaHHOTO 3a4eTa,
UCTIONB3YeTCsl CIEeAyIolas IKajla OLEHWBAaHUA: 2 — HEYIOBICTBOPUTEIBHO, 3 —
yIIOBJIETBOPUTEIHHO, 4 — XOPOIIIO, 5 — OTJIIMYHO.

Kpurepusimu oneHnBaHus JOCTUKEHUN ITOKA3ATENEN SIBISIOTCA:

HaumeHoBaHue noka3zaTens Kpurepuii oneHnBanus
OLICHUBAHUS pe3yJIbTaTa
00yueHHs 10 IPAKTUKE

3HaHUs 3HaHWE TEPMUHOB, ONPEACICHUN, TOHITUI

3HaHHME OCHOBHBIX 3aKOHOMEPHOCTEW, COOTHOLIEHUH, TPUHIIUIIOB




O0BeM OCBOCHHOT'O MaTepuasa

[TosmHOTa OTBETOB HA BONPOCHI

YeTKOCTh U3JI0KEHUS] 1 UHTEPIPETALMY 3HAHU I

YMenue VYMeHHne HCIOoJIb30BaTh TCPMUHBI, OTIPCACIICHHU S, TOHATUSA

YMeHne WHCIO0JIB30BaTh OCHOBHBIE 3aKOHOMECPHOCTH, COOTHOILICHM,
MMPUHIMUITBI

O06BeM 0CBOGHHOTO MaTepHraa

Cr1ocoOHOCTB MOJTHOCTRLIO OTBEYATh Ha BOITPOCEHI

CriocoOHOCTD YETKO M3JIaraTth ¥ MHTEPIIPETUPOBATH 3HAHUS

Brnanenue Biianenue 3HaHUAMU, TEPMUHAMU, ONIPEICICHUSIMU, TOHITUIMHI
Bnanenue 3HaHUSAMU OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOLLIECHUH,
MIPUHIIMIIOB

O06BeM 0CBOGHHOTO MaTepHasa

IToHOTa OTBETOB HA BOIIPOCHI

YeTKoCTh U3JI0KEHUS] 1 MHTEPIIPETAMY 3HAHU I

OHCHKa npenogaBarcjicM  BBICTABIIACTCA  HMHTCTPAJIBHO C y‘{éTOM BCECX
IoKasarejien u KPpUTCPHUECB OLICHUBAHUWA.

014€HK(1 cqbopmupoeaHHocmu KOMI”lereHl/ﬂ/llZ no nokazameito 3HAHUSL.

Kpumepuii Yposenv oceoenus u oyenka
2 3 4 5
3nanue mepmunos, | He 3naem mepmunos |3naem mepmunvl u  |3Haem mepmunsl U | 3naem mepmunsl u
onpedenerutl, u onpedeneruil onpeodeneHus, Ho onpeoenenus onpeoenenst, Moxcem
oMUl donyckaem KOPPEKMHO
HemoyHoCcmu cghopmynuposame ux
popmynuposox CaMOCMOAMEIbHO
3nanue ocnosHvix |He 3naem ocnosnvie |3naem ochoghbie 3naem ocnosnvle  |3Haem ocHosHble
3aKOHOMepHOCmell, |3aKOHOMEPHOCMU U |3aKOHOMEPHOCHIU, 3AKOHOMEPHOCMU,  |3AKOHOMEPHOCMU,
COOmHOWeHUll, |COOMHOWEHUS, COOMHOWEHU, COOMHOWEHUS, COOMHOWEHUS, NPUH-
NPUHYUNOG npuryunsvl npuHyunsvl npuUHyuUnvl nocmpo- \yunsvl NOCMPOEHUA
NOCMPOEHUSL SHAHULL  |nocmpoenus 3Hanull |€HUs SHAHUL, ux SHAHUIL, MOdICem
uHmMepnpemupyem u |CamoCcmosmenbHo ux
ucnoab3zyem NOYHUUMD U
UCNONIb3068aMb
Obvem ocsoennoeo | He 3naem 3naem monvko 3naem mamepuan |Obraoaem meepovim u
Mamepuana SHAYUMENbHOLL OCHOBHOU MAMepUan | OUCYUnIunbL 6 NONHbIM 3HAHUEM
yacmu mamepuana | OUCYUNTUHDL, He docmamouHom Mmamepuana Oucyuniu-
OUCYUNTUHDL yesoun e2o demanei | obveme Hbl, 811a0eem OONOHU-
TELHLIMU SHAHUSAMU
Honnoma omeemos | He 0aem omeemwt na | [Jaem nenonnvie Jlaem omeemvl Ha |/{aem noanvie,
HA 80NPOCHL OOALUUHCIMBO omeemvl HA 8ce 80NPOCHL, HO He 8Ce |pa3eepHymvle Omeemuvl
80NPOCOB 60NpOCHL - noaHvle HA nocmasienble
80ONPOCHLL
Yemxocmo Usznacaem snanus 6e3 |HUznacaem snanus ¢ |M3nacaem snanus  |M3nazaem snanus 6
UBNOCEHUSL U N02UYECKOU HapyweHuamU 8 0e3 HapywieHuli 8 |102UYecKoll
unmepnpemayuu  |NOC1e006ame;lo- n02UYecKoll J102UYecKoll nocied08amenbHOCmu,
3HAHUL Hocmu nocneoosamerio- nocneoosameiio- CAMOCMOAMENbHO UX
Hocmu HoCcmu uHmepnpemupys u
aHanusupys
He unnrocmpupyem | Boinoansem Buinonusem Buinonnusem
usnodiceHue NOACHAIOWUE CXeMbL | NOACHAIOWUE NOACHAIOWUE PUCYHKU
NOSCHAIOWUMU U PUCYHKU PUCYHKU U CXeMbl  |U CXeMbl MOYHO U
cxemamu, pucyHKami| HeOpesicto u ¢ KOPPEKMHO U aKKypamHmo,
u npumepamu owubdbKamu NOHAMHO |\pACKpbleas nojinomy
YCBOEHHBIX 3HAHULL
Hesepno uznacaem u| /Jonyckaem ITpamomno u | I pamommno u mouno




uHmepnpemupyem
3HAHUA

HemoYHOCMU 6 no Cyuecmey uznazaem 3HaHus,
UBNOIHCEHUU U usnazaem 3Hanus | oenaem
uHmepnpemayuu CaAMOCMOAMEIbHbIE
SHAHUL 66160001

OueHKa CqupMMpO@ClHHOCWlM KOMI’lemeHLﬂ/ll;l no noxazamenio Ymenus.

Kpumepuii Yposenwv oceoenus u oyenxa
2 3 4 5
YMmeHue He ymeem Ymeem Ymeem Ymeem ucnonvzosamo
HUCIIONb30BATh UCNOIb308aMD UCNOIb308AMD UCNONB308AMb mepMuHbL U
TEpPMHHBI, mepMuHblL U mMepMUuHbL U mepmumbl U onpeoenenus, mModxcem
OlpeeNeHHs, onpeoenerus onpeoenenus, Ho onpeoenenus KOpPeKmHo
MOHSTHUS donyckaem chopmynuposams ux
Hemourocmu CamMOCMOAMeENbHO
dopmynuposox
VYMmenue He ymeem Ymeem Ymeem Ymeem ucnonvzosame
HCIIONB30BATE | UCHOMb306AMb UCNOIb308AMb UCNONB306AMb OCHOBHbLE
OCHOBHBIE OCHO8HblE OCHOGHbIE OCHOGHbIE 3aKOHOMEPHOCMU,
SAKOROMEDHOCTH, [0 oo o, |ooommencomen |coommouerus, |yuns nocmpoeria
COOTHOLICHI, npuHyunsl nPUHYUNDL , NPUHYUNBL NOCIPO- |3HAHULL, MOJCEm
HPUHITHATIBT NOCMPOEHUA 3HAHUUL  |nocmpoenus 3Hanuti |€HUA SHAHUU, UX CAMOCMOSIMENbHO UX
uHmepnpemupyem u |[noayyums u
Ucnoabzyem UCNONIb306AMb
O0bem He cnocoben k CnocobeH K Cnocoben k Obnaoaem meepovim u
OCBOEHHOI'O 0CBOEHUIO 0CBOCHUIO MOJILKO | 0C8OEHUI0 NONHbIM 3HAHUEM
Marepuana SHAYUMENbHOLL OCHOBHOU MAMEPUAL | Mamepuana Mamepuana Oucyuniu-
yacmu mamepuana | OUCYUNIUHDbL, He OUCYUNTUHDL 8 Hbl, 81adeemn OONOTHU-
()MCMM”UZMHbl yceoun eco oemannell 00CMamoytom menbHbiMU 3HAHRUAMU
obveme
CnocobHocts |He 0aem omeemvi na | [Jaem nenonnvie Jlaem omeemvl Ha |[{aem noanvie,
MOJIHOCTBIO OOALUUHCIMBO omeemvl HA 8ce 80NPOCHL, HO He 8Ce |pa3eepHymvle Omeemuvl
OTRBEYATE Ha 80NpPOCO8 60nPOCHL - nonHvle Ha nocmasexHble
BOIIPOCHI 6onpocsl
CriocobHOCTh  |HM3n1a2aem snanus 6e3 |Mznacaem snanus ¢ |M3naeaem snanua — |M3nazaem suanus @
YeTKO M3JaraTth U [102UYecKot HapyueHusmMU 8 Oe3 HapywieHuti 6 |102UYeCcKoll
MHTEPIIPETUPOBATD nociedosameins- 02UYecKoll J102UYeCcKOll nocied08amenbHOCmu,
SHAHUS Hocmu nocinedosameinb- nocneoosameinb- CAMOCMOSMENLHO UX
HoCcmu HoCcmu unmepnpemupys u
aHanusupys
He cnocoben Cnocoben Cnocoben Buvinoansem
UNLTIOCIPUPOBAMb BbINOIHAMb BbINOIHAMb NOsICHSIOWUe PUCYHKU
NOACHAIOWUMU NOACHAIOWUE CXeMbL | NOSACHAIOUUE U cCxeMbl MOYHO U
cxemamu, pucynkamu| U pUCYHKU PUCYHKU U cXembl  |AKKYpamio,
u npumepamu H€6p€9fCHO uc KOpPEeKmHo u |PACKpbleas nojiHomy
owudbKamu NOHSINMHO VCBOEHHBIX 3HAHULL
Hegepno uznacaem u| [lonyckaem I'pamommo u I pamomno u mouno
uHmepnpemupyem HemouHoCmuU 8 no cywecmaey usnazaem 3HAHUS,
SHAHUS UBLOdHCEHUU U usnazaem 3Haunusl | deraem
uHmepnpemayuu camocmosmesnvbHble
SHaHUll 8b1800bl

Oyenka cghopmuposannocmu KomMnemenyuti no nokazamenio Braoenus.

Kpumepuii

Vpoeeﬂb OCBOECHUA U OYEHKA

3 | 4 |




Bnanenue He en1adeem Braoeem Braoeem Braoeem mepmunamu
3HAHUSAMU, MepMUHaAMu u MepMUHaAMu U mepMuHamu u u onpeoenenusimu,
TepMHUHAMH, onpeoeneHuaIMU onpeoeneHusMU, HO  |onpedeneHusMU MOodICem KOppeKmHo

OTIPEICIICHUSIMH, donyckaem copmyuposame ux
MOHSTHSIMHA HemouHocmu CamMOCMOAMENbHO
dopmynuposox
Bnanenue He enadeem Braoeem ocrosnvimu|Braoeem Brnaoeem ocnosnvimu
SHAHUSIMHI OCHOBHBIMU 3AKOHOMEPHOCMAMU |OCHOEHBIMU 3aKOHOMEPHOCTSMU U
OCHOBHBIX 3aKOHOMEPHOCSAMU U |1 COOMHOWEHUAMU, |3AKOHOMEPHOCMAMU |COOMHOUEHUSIMU,
3aKOHOMEPHOCTEH, COOMHOULEHUAMU, NPUHYUNAMU _ |4 coomuowerusmu, |\npuryunamy )
COOTHO]_HGHI/Iﬁ npuryunamu 3 NnocmpoeHus 3HaHUU npuryunamu nocmpoerusl 3Hanuu,
> |nocmpoenus 3Hanuil HOCMPOEHUsL Modcem
HPHUHIIATIOB BHAHULL, UX CamMocmosimenbHo ux
unmepnpemupyem u |HoJIy4ums u
ucnoabsyem UCHONL308AMb
O0Bem He ér1aoeem Braoeem monvro Braoeem Obnaoaem meepovim u
OCBOEHHOIO BHAUUMENbHOU OCHOBHBIM Mamepuanom NOJIHbIM 3HAHUEM
Marepuana “acmolo mamepuaia | Mamepuaiom OUCYUNTIUHDL 6 Mamepuana OuCyunu-
ouCyuUnIUHbL OUCYUNTUHDL, He doCmamo4HoMm Hbl, 671a0eem OONOIHU-
yegoun e2o oemanel | obveme TeNIbHbIMU SHAHUSAMU

ITonmHOoTa OTBETOB

He oaem omeempwl Ha

JHaem nenonnvle

Haem omeemvt Ha

/laem nonnvie,

Ha BOTIPOCHI OONLUIUHCIEO omeemul Ha 6ce BONPOCHL, HO HE BCE |PA3GEPHYMbLE OMBENIbL
80NPOCOB sonpocul - noanble HA NOCMAGIEHHbIE
80NPOCHL
YeTkocTh Braoeem snanusimu  |Bradeem snanusmu c|Braoeem snanusimu |Bradeem suanusmu 6
H3JIOKCHUSI U |0€e3 Joeuueckotl HapyueHusMU 8 0e3 HapywieHuti 6 |102UYeCcKoll
MHTEpPIpETaLHN nocnedosamelio- n02U4ecKol Jn02udecKotl NnoCIe006amebHOCM,
SHAHMH Hocmu nociedoeamens- nocnedosameiv- CAMOCMOSIMEILHO UX
HOCIIU Hocmu uHmepnpemupys u
aHanuzupys
He cnocoben Cnocoben Cnocoben Buinonnsem
UTIIOCMPUPOBAMD BbINOJIHAMb BbINOJIHAMb NOSCHAIOWUE PUCYHKU
NOACHAIOUUMU NOACHAIOWUE CXeMbl | NOACHAIOUjUE U cxembl MOYHO U
cxemamu, pucyHKamu| Y pUCyHKu PUCYHKU U CXeMbl  |GKKYPAmHO,
u npumepamu H€6p€9fCHO uc KOppEeKmno u |\PACKpbleds nojiHomy
owubKamu NOHSIMHO VCBOEHHBIX 3HAHULL
Hesepno uznacaem u| /Jonyckaem ITpamomnou | I pamomuo u mouro

uHmepnpemupyem
3HAHUA

HemoyHoCmu 6
UBTONCEHUU U
uHmepnpemayuu
SHAHU

HO cywecmay
usnazaem 3Hanus

usnazaem 3HaHus,
Ooenaem
CAMOCOAMEIIbHbIE
66160001




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE

6.1 MaTepuajJbHO-TeXHHYECKOEe o0ecnedeHue
CrenmanusupoBaHHas J1abopaTopusi — BogonoaroroBKu U OYUCTKH CTOYHBIX BOJ,
o0opynoBaHuE JJISI MPOU3BEACHHS CAHUTAPHO-XUMHUYECKUX M OaKTEPHOTOTUYECKUX
aHaJIM30B. YCTAaHOBKM M CTEHJABl JJI NPOBEACHUS JlabopaTopHbIX padot. Ilnakatsl,
aTJiackl, He0OX0AUMas JINTEPATYpa U APYTOil HATJISIIHBIN MaTepuall.

6.2 JInueH3noOHHOe U CBOOOHO pacnpocTpaHsieMoe MPOrPpaMMHOe o0ecrnevyeHune
[Iporpammubie KOMILIEKCHI «Autocady, «MS Word»

6.3 Ilepevyenb yueOHbIX U31AHUI U Y4eOHO-METOAMYECKUX MATEPHUATIOB

1. Kpectun E.A. 3agayHuk 100 TUAPABIMKE C MOpUMEpPaMHU PACUETOB
[DnexTponnsiil pecypc]/ Kpectun E.A.— DnektpoH. TekcToBble ganHble.— Camapa:
Camapckuil rocylapCTBEHHBIM apXUTEKTYPHO-CTPOMTENbHBIN YyHHUBEpcUTeT, OBC
ACB, 2012.— 360 ¢.— Pexum moctyma: http://www.iprbookshop.ru/20500.— 5bC
«IPRbooksy, mo maposto

2. Kpectun E.A. T'umpaBnuka [DnekTpoHHBIN pecypc]: yuebnoe mocobue/ Kpectun
E.A.— DnektpoH. TekcToBble AaHHble.— Camapa: CamapcKuil rocyJapCTBEHHbIN
apXUTEKTypHO-CTpouTeNbHbIM yHUBEpcUTeT, DbC ACB, 2010.— 230 c¢.— Pexum
noctyma: http://www.iprbookshop.ru/20458.— 3BC «IPRbooksy, o mapoJto

3. JlaBeimoBa M.A. Jlekiuu mo THApOAMHAMHKE [DJIEKTpOHHBIA pecypc]/ [laBbimoBa
M.A.— DnekTpoH. TekcTtoBble naHHble.— M.: OUIMATIIUT, 2011.— 216 c.—
Pexxum nocryna: http://www.iprbookshop.ru/24585.— 3BC «IPRbooksy, mo maposto

4. Kpectun E.A. T'mapaBiuka [DneKTpoHHBIM pecypc]: ydueOHoe mocobue/ Kpectun
E.A.— DnexktpoH. TekcToBble AaHHble.— Camapa: CaMapckuil rocygapCTBEHHBIH
apXUTEeKTypHO-cTpoutTenbHbld yHHBepcuter, ObC ACB, 2010.— 230 c.— Pexum
nocryna: http://www.iprbookshop.ru/20458.— 5bC «IPRbooks», mo mapo:mro
5. OCHOBBI THAPABIUYECKOTO pacueTa MHKEHEPHBIX ceTelt : yue0. mocodue / T. H.
Nneuaa. — M.: ACB, 2005. — 186 ¢
6. MWnpuna, T. H. [Ipumeps! ruapaBindecKkux pacueToB: yued. mocodue s
ctyaeHToB crienuaibHOCTH "CTp-Bo M TpancnoptHoe ctp-Bo" / T. H. Unbuna ; BI'TY
uM. B. I'. lllyxoBa. — benropoxa: M3a-so BI'TY um. B. I'. lllyxosa, 2008. — 149 c.
7. Aunekcees, I'. B. BupTyanbHblii 1a00paTOpHBIN IPAKTUKYM I10 Kypcy "MexaHnka
KUJKOCTH U raza" : yue0. mocobue AJisi CTyIeHTOB BY30B : 0aKaJlaBpOB U MarucTpos /
I'. B. Anekcees, U. . bpunenko. — CII6. : TUOP/I, 2007. — 150 c. + 1 »71. ont. auck.
— ISBN 978-5-98879-038-9 : 338.70 p.

6.4 IlepeueHb HHTEPHET-PECYPCOB, NPOGeCcCHOHAIBHBIX 0a3 TaHHBIX,
HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
1. IlpuMepsl TUAPABIMYECKUX PACUYETOB [DIEKTPOHHBIA pecypc|: METOIUYECKUe
ykazaHusi/ — OJIEKTPOH. TEKCTOBbIE JaHHbIe.— VBaHOBO: IIBaHOBCKHMIA
rOCyJAapCTBEHHBIA apXUTEKTYpHO-CTPOUTENbHBIA yHUBepcuteT, OBC ACB,
2004.— 24 c.— Pexum pocryma: http:// www.iprbookshop.ru/17746.— 3bC



«IPRbooksy, mo mapouo.

Ancun  B.II. Meronuueckue yKa3zaHds MO THUAPABIMYECKUM pacueTraMm
[OnexTponnsiii pecypc]/ Ancun B.IIL., YaoBun B.I'.— DnekTpoH. TEKCTOBBIC
nanabie.— OpeHOypr: OpeHOyprckuii rocynapcTBeHHbld yHUBepeutet, 2004.—
43 ¢.— Pexxum pocryma: http://www.iprbookshop.ru/21607.— 9bC «IPRbooks»,
0 MapOJIIO.

Kpectun E.A. T'unpaBiuka [31eKTpoHHBIN pecypc]: yuedHoe mocodue/ Kpectun
E.A.— DnekTpoH. TekcToBbie JaHHble.— Camapa: CaMapckuil rocyapCTBEHHbIN
apXuTeKTypHO-cTpouTeabHbI yHUBEpcUTET, DBC ACB, 2010.— 230 ¢.— Pexum
noctyma: http://www.iprbookshop.ru/20458.— DBC «IPRbooksy, mo mapoirro/

. I'mopaBiauka cucteM BOAOCHAOXKCHUS M BOJOOTBEACHUS [DIEKTPOHHBIN pecypc]:

nporpaMMa M METOAMYECKHE YKa3aHus/ — OJIEeKTPOH. TEKCTOBBIC JaHHBIC.—
NBanoBo:  BaHOBCKMH  TOCYZApCTBEHHBIM  APXUTEKTYPHO-CTPOUTEIBHBIN
ynuBepcuretr, OIObC ACB, 2002.— 13 c¢— Pexum  jgoctyna:

http://www.iprbookshop.ru/17727.— 9bC «IPRbooksy, mo maposto

. [IpuMepsl TUAPABIMYECKUX PACUYETOB [DIIEKTPOHHBINM pecypc]|: MeToauYecKue
yKazaHusi/ — OIEeKTPOH. TEKCTOBble pAaHHble.— lBaHoBo: MBaHoBCKui
rOCy/1apCTBEHHBIM apXUTEKTYpHO-CTpouTeNbHbid yHUBepcuteT, ObC ACB,
2004.— 24 c.— Pexum pocryma: http:// www.iprbookshop.ru/17746.— 3bC
«IPRbooksy, mo maposto



YrTBepxkaenue paboueid nporpaMmmbl 63 H3IMeHeHHH

Pa6ouas nporpamma 6e3 uamenenui yrsepxkaena Ha 2020/2021 yuye6GHbii roa.
[Tpotokon Ne 11 3acenanus kageapsl ot «21» Mas 2020 r.

3aBenyrolui kadeapoi ’V u /Vf) B.A. ¥Bapos

//ﬁ/inuca OHO

JIMpeKTop HHCTHTYTa / 7/7 B.A. YBapos
/ /jénnnéb, ®HO '




YrBep:kaenue padoueil nporpamMmmsl 6e3 H3MEHEeHHH

Pa6ouas nporpamma Oe3 W3MeHeHui yTBepikaeHa Ha 2021/2022 y4eOHbIi roj.
Iporoxon Ne 12 3aceqanus Kadenps! ot «14» masg 2021 r.
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