MuBICTEpCTBO HAYKU U BRICIIEro obpasoranus Poccuiickoii @eneparu
benepanbHOe rocynapcTBeHHOE GI0MIKETHOE 06pa3oBaTeIbHOE YIPEeKIeH e BEICIIEro 00pa3oBaHusa

«HOBOCUBUPCKUN T'OCYIAPCTBEHHBIN APXUTEKTYPHO-CTPOUTEJIbHBIN
YHHUBEPCHUTET (CubcTpun)»

JOKYMEHT NOAMMCAH
QJIEKTPOHHOW NOAMUCHIO

CepTtudukat: 41EOED25EA33E6F1A454F26B330C6026
Bnapeneu: bensiea Enena MaenosHa
[evcTtBuTtener: c 24.03.2023 go 16.06.2024

il

l

YTBEPXIAIO
: ';“,;[gé\mop UILUT
~JI.B. Unbuna

00025114 5 DHOC

()
PABOYAS IIPOTPAMMA T CITAILINHBI
Mexanuka XUIKOCTH U rasa
(ﬂOJ'lHOe HanMEHOBAHHE llP[CLIMﬂJ'lHHH)
08.03.01 CrpoutenscTBo / ABTOMOGUIIBLHEIE JOPOTH
(waumenosanme (1) OOII (HanpaBneHHOCTE/IPOGUIE))
I'on Havasa peammzanun OOII 2023
Popma o0y4eHust | oYHas
YpoBeHs 00pa3oBaHust OaxanaBpuar CraTyc JHCIHILIMHBL obs3aTenbHast YacTh
Kadenpa I'TCB3 HAucruryT Nood Kype 2
Paspaboruuku:
JomxHoCTE Y4eHas cTeneHb, yueHOe 3BaHue 10)5(6)
JI-p T€XH. HayK, COBETHHUK
POCCHICKON akaaeMuu
3aBenyromuii kadenpoit apPXUTEKTYPBI M CTPOUTENBHBIX HayK Hertsapes B.B.

Pa6oyas nporpamma obcyxaeHa u ogodpeHa Ha 3acemaHuy kadeapsr
«_» 20 r. Ilporokon Ne 4 ot 15.12.2022

3aeenmyrommii kapenpoit ' TCBED //,,,,/Mﬁx{/,/ / Oertapes B.B. /



1. TACIIOPT PABOYEN IIPOI'PAMMBI JIUCIIUAILIAHEI
Tab6nuna 1.1 OcHOBaHMe AT peaNu3aliy JUCUHATIIAHBI

Koz HanmpapneHus NOAroTOBKY/ CIENUATBHOCTH 08.03.01
HampagsieHne NoaroToBKy/ CieuanbHOCTh CTpOUTEIBCTBO
YpoBeHb 00pa3zoBaHUs bakanaBpuar
I'on pa3paGoTku/06HOBNEHUS 2022

Tabmuna 1.2 CrpykTypa IUCUMILTHHEL B COOTBETCTBHM C YYEOHBIM ITAHOM

Bunel yae6HO0M paboThl, BKIIFOYast CAMOCTOSTENBHYIO paboTy

®Dopma 00ydeHus:

00y4aroIuXcs ¥ TPYyIO0EMKOCTh JUCIMILIAHEL OYHas OYHO-33209Has 3a04YHas
TpyaoeMKOCTE TUCIUILIAHEL 3a4€THHIX eIUHHUI] 2

aKaJeMUYeCKIX 7

9acoB
KonrtaxrHas pabota, |Ayauropmas JIEKIUU 16
Jac NpakTHYEeCKue 8

3aHATHA

nabopaTopHEIit 3

MIPAaKTHUKYM

Breaynutopsas
|CamocTosiTensHas pa6ora, gac 40
Tabmuna 1.3 @opMEBI KOHTPOJIS JUCIMIUIHHEL
Cemectp ®opma obyyeHus:
1 (opMa KOHTpOIIS OYHas OYHO-3204HAs 3a04YHasA

TIEPHOMLI KOHTPOJIS 4 cem
3K3aMeH (bI)
3a4€T (BI) 4 cem

KypcoBas paboTta

KypCOBOH IPOEKT

MHIMBUYallbHOE 3aqaHue (KOHTPOJIbHAs paboTa)

Tabmuiua 1.4 Bunsl caMoCTOATENBHOM paGoThI

N ®Dopma obyueHus
Bux camocToATensHOM paGoTel Bun 3anarus Tun nepuona
OYHas OYHO-3204YHasA | 3a09HasA
Teopetuueckoe
{ToaroToBKa K JIEKIVsAM Jlexun
obyueHwe 10
IToarotoBka k mpakTHYECKUM Teoperuyeckoe
IpaxTiyeckue
3aHATHAM obyyenue 8
" |TTonroToBka k J1abopaTopHoii Teopetnueckoe
JlaboparopHbie
pabote obyyenue 12
OK3aMeHaluOHH
IToaroroBka K 3a4eTy 3ayer
bI€ CECCHUH 10
Hroro 40




2. IEJb OCBOEHMUA TUCHUILIAHBI

2.1. llenp 1 321294 OCBOEHHUS U CIMILTMHEI

npnoGpeTeHue HAaBBIKOB PECIICHUA NIPUKIIaIHBIX 3a0a4, PEIIEHNE KOTOPBIX CBA3AHO C ONpeAeICHuEM
TAAPOAMHAMHUYICCKUX MapaMeTPOB OTKPBITEIX BOOHBIX IIOTOKOB, B Y CJIOBUAX YCTAHOBUBIIEIOCS PABHOMEPHOI'O U

HEPABHOMEPHOI'0 JBHXXCHUA

3anady OCBOESHUS AVCLMITIAHEL:

1. Hay4uThb CTYHEHTOB MONB30BATECS OCHOBHBEIMU 3aKOHAMHM MEXAHMKH XKUIKOCTH UL BEUIONHEHNS KOHKPETHBIX
UHXXEHEPHEIX pacU€eTOB IPUMEHHUTENBHO K Hee(OpMUPYEMBIM UCKYCCTBEHHEIM PYCIIaM.

2. Jlatp cTyneHTaM HaBBIKY B IIOCTAaHOBKE 33124 pacyeTa, 000CHOBAHUM COCTABa U KOIMYECTBA XAPAaKTEPUCTHK
HCXONHO} MH(GOpMaLyy, B BEITONHEHHH aHAIN3a NONYYEHHBIX peleHui

IIporpamMma cocTapjieHa B COOTBETCTBUM C TpeOoBaHUAMH PefepalIbHOTO roCyIapCTBEHHOIO 06pa30BaTeNbHOT0
CTaH/apTa BLICIETO 00pa30BaHMs 110 HANPABIECHHMIO MIOATOTOBKY / CriequanbHOCTH CTPOUTENBLCTRO.

2.2. IlepeyeHb IIAHMPYEMBIX Pe3yJbTATOB 00Y4eHHUs N0 JUCIHMILIHHE (MOIY.II0), COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe€3yJbTATAMH 0CBOCHHS 00Pa30BaTeIbHOM NPOrPaAMMBI

Tabnuna 2.1 IlepeueHs IIIAHUPYEMBIX Pe3yJIETaTOB 00yYEHHUs 110 JUCUMIIINHE

Kox 1 HauMeHOBaHKe KOMITETEHIIUM
(pe3ynbTaT OCBOEHM)

Kon 1 HaumenoBanue HHAUKATOpa JOCTHXKCHUS KOMIIETEHLINU

OIIK-1. Crioco6eH pemars 3a1a4u
npoeCcCHOHANBHOM AeITeIBHOCTH Ha
OCHOBE HCIIONIB30BAHM TEOPETUIECKIUX
U NIPaKTHYECKUX OCHOB €CTECTBEHHBIX 1
TEeXHUYECKHX HayK, a TaKxKe
MaTeMaTHIecKOro armnapara

OIIK-1.1. 3HaeT OCHOBHI €CTECTBEHHBIX U TEXHUIECKHX HAyK, a TAKKe
MaTeMaTH4eCKOro anmnapara 11 pelleHus 3a1a4 npodecCHOHANBHOM
JeATEeNbHOCTH

OIIK-1. CriocoGeH peruars 3agaqu
npodeCcCHOHANBHOM AeATENFHOCTH Ha
OCHOBE HMCIIONB30BAHUS TEOPETHYECKUX
Y IPaKTHYECKUX OCHOB €CTECTBEHHBIX M
TEXHUYECKHX HayK, a TAKKe
MareMaTu4ecKoro armnapara

OIIK-1.2. Mcnone3yeT 6a30Bble 3aKOHbI €CTECTBEHHBIX M TEXHIYECKUX
HayK, JJIs pEIeHIs MHXEHEPHBIX 33129 TPodeCcCHOHATEHON
HeATENBHOCTH B 00JIaCTH CTPOUTENBCTBA

OIIK-1. Cnocob6eH pears 3agaqu
npodeCcCHOHANBHOM NeATeTbHOCTH Ha
OCHOBE HCIIONB30BAHUS TEOPETIHYECKUX
Y IPaKTHYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAKXKe
MaTeMaTH4ecKoro amnmnapara

OIIK-1.3. IlpumerseT MaTeMaTHYeCKHil annapar 1jis peleHns 3a1ad
npodecCHOHANBHON JeATEeNBHOCTH

Tabmuna 2.2 — TInanupyeMble pe3y/TsTaThl 0CBOSHHS JUCLHILTHHEL 06pa30BaTENbHON POrpaMMbl

Kon 1 HanMeHOBaHMe HHOUKaTropa
JAOCTHUXKCHHA KOMIICTCHIU

HaumenoBanue nokasarens OleHUBaHYs (pe3ybTrara 00yYeHns mo
JUCLMIIIIAHE)

1

2

OIIK-1.1. 35aeT OCHOBEI €CTECTBEHHBIX
U TEXHUYECKUX HayK, a TaKkxKe
MaTeMaTHYeCcKOro arnrapara s
pelueHns 3a1a4 IpodeccHoHaTbHOM
JIeITeILHOCTH

3naet: OITK-1.1. OCHOBBI €CTECTBEHHBIX ¥ TEXHUYECKUX HAYK, & TAKKe
MaTeMaTHIeCKOro anmapara Ijis pelieHus 3a1a4 npodecCHOHANbLHOM
JEATeNbHOCTH

VYmeer: OIIK-1.1. OnpeneniTs XapakTepUCTUKA XMMUYECKUX 1
¢u3EIecKUX NPOLECCOB (SIBIEHMI), XAPAKTEPHBIX I 06BEKTOB
IpoQeCCHOHANBHON NeATENEHOCTH Ha OCHOBE OKCIIEPUMEHTATBHBIX
MICCIIEIOBAHUH, IIPECTaBNIATE 6a30BEIe A1 NPOGheCCHOHANBHOM cheph
(usndeckye NpOLECCH U ABEHMS B BUIE MaTeMaTHIeCcKOro(Hx)
ypaBHeHuUA(i1)

Wmeer napeixu: OITK-1.1. PemueHus rmkeHepHBIX 33124 ¢ IOMOLIBIO
3aKOHOB €CTECTBEHHBIX H TOYHBIX HayK, MATEMATHIECKOrO allapara




OIIK-1.2. Mcnone3yeT 6230BbIe 3aKOHEI
€CTECTBEHHBIX ¥ TEXHUYECKUX HayK, IS
PELUCHUS MHXXSHEPHBIX 32134
IpodeCcCHOHATBHON IeATENIFHOCTH B
00NIacTH CTPOUTENHCTBA

3naet: OITK-1.2. MeTonuky onpeneneHus XapakTepUCTUK GU3HIECKOro
npouecca (IBIeHH), XapaKTepHOro U1 00BEKTOB MPpodecCHOHATBHON
JEATENPHOCTH, Ha OCHOBE TEOPETHYECKOIO M 3KCIIEPHUMEHTAIIEHOTO
HCCIeOBaHUMN, MaTeMaTHIeCKOr0 MOIEIMPOBaHNA

Vmeer: OIIK-1.2. OcymecTBnaTh BEIOOP 6a30BBIX PU3NUECKUX U
XUMHYECKUX 3aKOHOB IUIA pEIleHns 3a1ad Ipode CCHOHANBHOM
JeSITeNBHOCTH

Hmeet HaBpixu: OIIK-1.2. Knaccuduxanuy GusHdeckux U XHMAYECKIX
IPOLECCOB, NPOTEKAIOIMX Ha 00beKTe IpodeccnoHaIBHOM
JeATebHOCTH

OIIK-1.3. TIpuMeHseT MaTeMaTHIeCKIH
anmapar AJs pelleHus 3a1ad
npoecCHOHANBHOM AeITeBHOCTH

3naet: OIIK-1.3. IIpuHIUIEI IPUMEHEHUS MaTeMaTIHYeCKOro ammnapara
IU1A pellleHus 3aAad MpodeCcCHOHANBHOM NeATENEHOCTH

VYmeer: OINIK-1.3. IIpeacraBnars 6a30Bble 1 NpodeCCHOHATBHOM
cdepsl puzndeckue NpoLecChl U SBIEHNS B BUIE MaTEMAaTHYeCKHX
ypaBHEHUHA

Hmeet HaBbixu: OIIK-1.3. PeineHus HHXeHEPHO-TeOMETPHYECKHX 3a1ay
rpaguyeckumu crocobamu

Hudopmanus o BEIABICHHM PE3YNETaTOB 0CBOEHHA NUCLHUIUIMHEI IpecTaBneHa B MOHe OLEHOYHEIX CPECTB 110
maciumuge. [acnopr @OC npencrasner B pasnene 4 PIT]I.

IMpumeuanne: ®OC paspabareiBaercs kak npunoxenue x PI1JI B coorsercTeuu ¢ [Tonoxenuem o ®OC,
YTBEP>KIAEHHBIM TOKaNbHEIM HOPMATUBHEIM aKTOM.




3.1.

3. CONEP)KAHUE JUCHUILIAHBI

TeMbl y4eOHOMN JUCHUIINHBI (TeKIHOHHbIE 3aHATHS)
Tabmuua 3.1 TeMbl JTeKIMOHHBIX 3aHATHH

Ne /i1

HaumenoBanue
pasnena
JHCIUTUTHHEI
(Mo-myns)

Tema u COIEpXaHUE JIEKUUOHHOTO
3aHA-THUA

KomuuectBo wacos mmo ¢popmam

o0ydenus

Konr. pabd

Cawm. pab

2

3

WU | OYH.-3a049Ha

& | OYHas1

&\ | 3a04YHas1

| O4YHas1

o0 | OYH.-3a049Has|

\o | 3a04YHaA

IlepBas rpynna
nepuona
aTrecTanuu (3a4er)

ouHas ¢opma (4 cemecTp)

—

BBenenue B
MEXaHUKY JKHUIKOCTH
¥ rasa

Ilousatue o xunkoctH. OCHOBHEIE €€
cBolicTea.PeansHas u uaeanpHas.
KamnensHele 1 ra3000pa3Hble. OCHOBHEIE
CBOMCTBA: IIJIOTHOCTH, CKMMAaeMOCTh,
TeMIIepaTypHOE paclIMpeHue, BA3KOCTE U
T.I.

0,5

0,2

2|001Me 3aKOHbI U
YPaBHEH¥sI CTaTHKA

Cunsl geicTByrOIHUe Ha

KUAKOCTb. MOIens CIUIOIIHOM CpemEl.
HanpspokeHHOE COCTOSHME JKUIKOCTH.
Cunel, JeHCTBYIOUE Ha XUAKOCTE,
TUAPOCTATUYECKOE NaBJIEHUE U €T0
CBOMCTBa

0,2

JuddepernnansHple ypaBHEHHS IOKOS
xuakoctu. MIHTerpupoBanue

b bepeHINaNbHOTO YPaBHEHUS ITOKOS
XMIKOCTU. Benuunna rumpocrarnaeckoro
JaBneHus. Baxyym. AGcomroTHoe
nasinexue. M305ITo4HOE HaBneHue.
IloTeHnmaneEHas SHEPrys,
OTEeHIMAaIBHEIA Harop. OTHOCUTENBHBIR
IIOKOH.

0,5

0,2

JuddepenunanpHeie YpaBHEHUS ITOKOS
XKHAKoCTH.CHla THIpOCTATUYECKOTO
JaBleHMA Ha ITockue cTeHku. Cuna
ruapOCTaTUYECKOro JaBJICHUA Ha
THIHHOPAYICCKUAEC IIOBEPXHOCTH.
ITpocTeiime ruapaBINIeCKUue MAIIUHEL.
PaBHOBecue mnaBaromux Ten

0,2

5|OcHOBBI
TEXHUYECKOM
TUOPOMEXAHUKHI

VpaBHEeHUE Hepa3pBIBHOCTH ABIDKYILEHCS
KUAKOCTH (YCTaHOBUBILEECS IBIDKCHIE).
VpaBHeHHNE HECXKUMAEMOCTH B
muddepesnnansHol hopme.
I'mnponuHamuyeckoe nasneHue. MeTomsl
HCCIIEJOBAHUS OBMKEHUS SXUIKOCTH

0,5

0,2




OO61as NoCTaHOBKA 3a1a4y TEXHUYEKOH
TUOpOMEXaHUKY. YpaBHeHue Diinepa.
OCHOBHBIE BUABI ABYXXECHUS XKUIKOCTH
(BuxpeBoe, 6e3BUXPEBOE,
NOTEHIMANBHOE). YCTaHOBUBILEEC U
HeycTaHoBuBIIeecs. JIuHMUA ToKa.
OnemMeHTapHas CTpy#Ka,
INapannensHOCTpYyi#HOE,
IUIaBHOM3MEHSIOIIeeCs,
pe3kousMeHsomeecs ApxeHue. XKupoe
Ce4eHHe, pacxofl, CPeIHAA CKOPOCTE,
3MIOpa CKOPOCTH.

0,2

JucdepeHnuansHoe ypaBHEHUE
JBIDKEHUS UACaTbHOM XKUIKOCTH.
VpaBHEeHNE HEPa3pHIBHOCTH IBMKYILEHCS
XUOKOCTH. YpaBHEHHE HEC)KUMaeMOCTH
IBIDKYIIEHCS JKUIKOCTH B
muddepeHuansHoi popme.
PaBHOMEpHOE 1 HEpaBHOMEPHOE
newxenue. HarmopHoe 1 6e3HanopHoe.
CpoOonusle cTpyu. I'mapaennyeckue
3NIEMEHTHI )KUBOTO CEYCHUS.

0,2

VpaerneHue bepHymm 11 3neMeHTpaHon
CTPYUKH UIeaNbHOM XXUIKOCTH.
VYpaBHeHMe bepHyIn 111 271eMeHTapHOM
CTpYHKH MIeaNbHON XXUIKOCTH IpU
YCTaHOBUBIIEMCS IBUKCHUU. 3Ha4yeHNe
claraeMsIX ypaBHeHus bepHymu.
I'eoMeTpudeckas HHTEpIpeTanys
ypaBHeHus bepuynnmy. [lonHei Hamop
IUISL BNIEMEHTApHON CTPYHKM.
OHepreTHyecKas HHTEPIpPeTaIys
ypaBHeHUs bepHynnm 11 3JeMeHTpaHoi
CTPYHKH HIOeANBHOMN XUIOKOCTH IIPH
YCTaHOBMBIIEMCS IBIKEHUM.

0,2

VYpaBHeHue bepHynnM A1 37eMeHTapHOU
CTPYHKH pealbHOH XUIKOCTHU IIpU
YCTaHOBUBIIEMCS BIOKEHUU. YpaBHEHHE
BepHymu U1 2IeMEHTPaHOM CTPYHKH
peanpHoO xuaKoCcTH, TUdPy3us
MEXaHUYECKO! 3Hepruy depes OOKOBYIO
IIOBEPXHOCTH NIEMEHTAPHOM CTPYHKH.
Pacripenenenye 3Hepruy B XXUBBIX
CEYEHUAX IIOTOKA IIPU
napaienbHOCTPy AHOM
(IIaBHOM3MEHSIOIIEMCS ) ABIKEHUAX.
ITonsatue o ko3 PuIKEHTE KOPPEKTHRA
KONUYECTBA NBIDKEHUA U k03 duimeHTe
KOPPEKTHBA KUHETHYECKON 3HEPIUM.

0,2

10

YpaBHeHue BepHymM 11 Lenoro moToka
peanpHOM XKUAKOCTU IIPU
YCTaHOBHMBIIEMCS IBIKEHUH. YpaBHEHUE
BbepHynnu 114 11enoro noToka peaabHON
KUIKoCTH. IToNHBIA Hanmop AJI LeIoro
noroka. HamopHas, meezoMeTpudeckas
JIMHUY JUIA PeaIbHOM KU IKOCTH

0,2




11

Jlpa pexxuMa JBIDKEHHS peaslbHOM
XKHUIKOCTH. JlaMUHApHEIHY TypOyIeHTHBIH
PEKUMBI IBIDKESHUS PEabHOM HKUIKOCTH.
Kpurepuii PeitHonpaca.

0,2

12

IToTepu Hanopa Npu yCTaHOBUBLIEMCS
JBIDKEHUH XXUIOKOCTA. [ MapaBIudeckue
COIIPOTHBIEHHXS. BUIBI HOTEPH HaIopa.

0,2

13

OCHOBHOE ypaBHEHME YCTaHOBHBIIETOCS
IBIDKeHHs xuakocT.Ilorepu Hamopa o
IuipHe. 3aKOHBI BHYTPEHHETO TPEHUS B
XKHUIKOCTH. BenudrHa KacaTensHOro
HAIpsOKEeHHUsA TPEHHUs [IPU JTaMUHAPHOM
IBIDKeHUH. Pacmpenenenue ckopocTteil o
XKHUBOMY Ce4eHHIO noToka. Popmyna
[Tyazeiins. ITorepu Hanopa o AiIuHe OpU
JIaMMHapHOM PaBHOMEPHOM IBHKEHUHU
KHUIKOCTH.

14

TypOyneHTHBIH HOTOK. AKTyalbHas U
OCpeIeHHasl CKOPOCTH JIBHKEHHUS
xkuakoctd. TypOyneHTHbIe KacaTelbHbIe
HaNpsDKEHUS B OCPEIHEHHOM IIOTOKE.
Pacnipenenenye ocpeqHEHHBIX CKOPOCTEH
II0 XXMBOMY CedeHHIO (TypOyIeHTHOe U
PaBHOMEPHOE IBIKEHUE KUAKOCTH ).
IToHsATHE MagKKUX U IEepPOXOBATHIX TPYO,
IIOTPaHMYHBIA CIION

0,5

15

IloTepu Hanmopa o ANKMHE NpU
TypOYJIEHTHOM PaBHOMEPHOM JABIKEHHUH.
Dopmyna Beiicoaxa-lapcu.
KoaddunmenTt rupaBnuueckoro TpeHus.
Hccnenoranms Hukypanze. O6nactu
CONPOTHUBJIEHNS 110 JUIMHE IIPH
TypOYJICHTHOM IBYKEHWH

16

INoTepu Hanopa No IIMHE IPH
TypOyJIEeHTHOM PaBHOMEPHOM ABMKEHHH.
®opmyna Ille3n. Monyns pacxona, MOLYIb
CKOPOCTH.

17

MecTHEIe IOTepHU Harmopa npu
TypOyJIEHTHOM HaIIOPHOM
YCTaHOBMBIIEMCS IBMDKCHUM XKUIKOCTH.
O6muit xapakTep MeCTHEIX IIOTEPh
Haropa. Buns! moreps. @opmyna
Bopna-Kapso.

18

VYcTaHOBUBIIEECS BIKEHUE KUTKOCTH B
HaIOpHBIX Tpybonposoxax. IlousTie
TUOPABIMYECKU KOPOTKUX U TUHHBIX
TpyOOnpoBOnOB. PacueTHbIe 3aBHCUMOCTH
I7Is OIIpeleeHus I0Teph Hanopa.
Crnoxenue noreps Haropa. [Ipumeps!
KOPOTKHX Tpy6onpoBoaos (cudoH,
BCachIBaroLas Tpyoa).

19

VcTaHOBUBIIEECS ABH)KEHUE KHIKOCTH B
HaIlOpHBIX TpybompoBoaax. [ IuHHbIE
TpyOOIPOBOIEI - MPOCTEIE,
HOCNeioBaTeNbHEIe, TapaliebHbIE,
pa3BETBIICHHEIE.

0,5

20

VYcraHOBYBIIEECS ABIKEHUE JKUAKOCTH B
HanopHEIX Tpybonpoponax.Vcreuenne us
OTBEPCTHUI 1 HaCaIKOB

0,6




nTOIro 16 10
IlepBas rpynna
nepuoaa
aTTecTanMu (3a4er)

HTroro 16 10

3.2. IIpakTH4YecKHe M CEMHHAPCKHE 3aHATHA M UX COAEepKaHUe
Tabmuma 3.2 TeMBI IpaKTUYeCKUX 3aHATUI

KonudecTBo 4acoB mo ¢popmam
o6yueHus

Haumenosanue KoHr. pab Cam. pabd

pazzena Tema 1 comepakaHye NPaKTHYECKOTO
JMCIVILTAHEL 3aHATHUA
(Mo-myns)

Ne /i

W | OYH.-3a04YHas]
@ | OYH.-3a04YHas]|

& | OYHadg
o\ | 3a04YHaA
| OYHaA

1 2 3

\© | 3a04YHas

Ilepras rpynna o4yHas popma (4 cemecTp)
nepuoaa
arrecTanuu (3a4er)

p—

OO1ye 3aKOHEI U ITonsatue o xuakocTu. OCHOBHEIE €€ 2 2
YpaBHEHHMS CTaTUKU |CBolicTBa.PeanbHas u uneanbHas.
KanensHele u ra3000paszHele. OCHOBHEIE
CBOMCTBA: INIOTHOCTD, COKUMAEMOCTB,
TeMIIepPaTypHOe paclIupeHue, BI3KOCTE 1
T.I.

2 Cuiel feficTByIOIIME Ha 2 2
KUIKOCTb.Mozensb CINOIIHON Cpeasl.
HanpsxeHHOe COCTOSHUE XKUIAKOCTH.
Cunpl, AeiicTBYIOIINE Ha XUIKOCTS,
TUAPOCTATUYECKOE NABICHUE U €T0
CBOIiCTBa

3 JuddepeHnyansHble ypaBHEHHS TIOKOS 2 2
xuaxoctu. IHTerpupoBanue

I depeHINanBbHOrO YPaBHEHUS OKOS
KUIKOCTU. Benuuuna ruipocTaTuieckoro
IaBieHus. Bakyym. AGcomoTHoe
naeneHue. 136pITogHOE DaBieHye.
[ToTeHManbEHas SHEPTUs,
NOTEHIMANBHEIN Harop. OTHOCHTENBHEII
TIOKOA.

4 Cuta rugpOCTaTHYECKOTO JaBIeHHUS Ha 2 2
IUTOCKUE U KPUBOJIMHEHHBIE TOBEPXHOCTH.
Cuna ruipocTaTH4ecKoro IaBleHus Ha
mwiockue creHky. Cua
TUAPOCTATUIECKOTO JaBJIEHUS Ha
LHUIAHAPUYECKUE TOBEPXHOCTH.
IIpocrelimue ruapaBInvdeckue MalluHEL.
PaBHOBeCHE IIABAIOLINX TEN

HATOTO 8 8
IlepBas rpynmna
nepuoja
aTTecTanuu (3a4yer)

Hroro 8 8

3.3. JlabopaTopHbIii MPAKTHKYM M €ro Coaep:KaHue
Tabmuua 3.3 TeMsl 1ab0paTOPHEIX paboT




KonuyecTtBo 4acoB mo popmam

o6yueHus
HaunmenoBanue Konr. pab Cam. pabd
No /i pasmena Tema u comepskanue J1abopaTopHOi § §
JUCLIUIUIMHBI paboTsI T g T o
(Mo-myst) = | & | & | x| & | E
) o & o ) »
1 2 3 4 5 6 7 8 9
Iepras rpynmna o4yHas popma (4 cemecTp)
nepuoja
arrecTanuu (3a4er)
1 {O61ue 3aK0HEI B JlBa pexxuMa JIBUXKEHUs pealbHOR 2 3
YPaBHEHUS CTaTUKHU |KUAKOCTHU. JIaMUHApHBIIN Ty pOyIeHTHBIH
PEXKUMBI IBIDKEHUS peabHOM XUIKOCTH.
Kpurepuii PeitHonsaca.
2|OcHOBHI VpaBHenue bepHynnu ana nenoro notoka | 2 3
TEXHUYECKOHN peanbHOM XXUAKOCTU IPU
THIPOMEXaHUKU YCTaHOBMBIIEMCS ABIKCHUH. YpaBHEHUE
BepHynnu [ 1enoro IoToka peanbHoH
XKHUAKOCTH. ITONHEI Harmop s LeJoro
noroka. HanopHas, nbezoMerpudeckas
JIIHUHU AJI peanbHON XKUIKOCTH
3 IToTepu Hamopa NpU yCTaHOBHUBILEMCS 2 3
JBIDKEHUM kunkocti.@opMyna
Beiicoaxa-J{apcu. Koaddumment
TMIpaBIUYecKoro TpeHus. MccnenoBanus
Huxypanse. ObnacTi conpoTHBIEHHS IO
IUTHHE TIpU TypOYIeHTHOM JBIKEHUN
4 MecTHbIE IOTEPH Haopa IIpu 2 3
TypOyIEHTHOM HallOPHOM
YCTaHOBMBIIEMCS ABWKESHUH KUIKOCTH.
O6muii XapakTep MECTHBIX IIOTePh
Hanopa. Bune! noreps. @opmyna
Bopna-Kapho.
HATOI'O 8 12
IlepBasn rpynna
nepuona
aTrecTanuu (3a4er)
HTtoro 8 12

3.4. Kypcopoii npoexT (padoTa) 1 ero xapaKkTepucTHKA

He

HpeXyCMOTPEHO.

3.5. HaaueuayaabHOE 3alaHMe U ero XapaKTepHCcTHKA

He

TIPeIy CMOTPEHO.




4.1.

4. BBISIBJIEHUE PE3YJIIBTATOB OCBOEHMA JUCIUITINHBI

IMacnopT ponga onenoynwix cpencts (POC) no gucuuniauHe
Tabnuna 4.1 - ITacnopt ponna onenounsx cpeacts (POC) no gucHuIIMHe

Konrr
M Eanpenosagee TexHonorus Bun arTectanuu Buns! 3anaTHiA AEFTETORaD
/T | OLEHOYHOTO CPEenCTBa thopMupyeMsIx
KOMIIETEHLIMH
1 2 3 4 5 6
1 [PasHoypoBHEBEIE TpaguuuonHas Texymwmii koaTpons  |[IpaxTuueckue, |OIIK-1.1,,
3aJayd ¥ 3aaHusg obpazoBarensHas CpC OIIK-1.2.,
TEXHOJIOT U OIIK-1.3.

2 |CobGecenoBanue HHTepakTuBHASL Texymuit koHTpons  |Jlekumu, OIIK-1.1.,
obpazoBarenbHas Jlaboparopurle  |OIIK-1.2.,
TEXHOIIOTUS OIIK-1.3.

3 |KoutponeHas pabora |TpamunuoHHas Texymuii kouTpons  |CPC OIlK-1.1.,
oOpa3zoBarenbHasL OIIK-1.2,,
TEXHOJIOTHA OIIK-1.3.

4 |[Tect HudpopmanmonHo-ko |[IpomexyTouHas 3ayet OIIK-1.1.,
MMYHUKaIIMOHHAs arTecTanus OIIK-1.2.,
o6pa3oBarenpHaAL OIIK-1.3.
TEXHOJIOTHA

4.2 Bonpockl K 3K3aMeHy (3a4eTy)

Ilepras rpynna nmepuojga aTrecTanum (3a4eT) - o4Has popMa (4 cemectp)
. Bugs! xxuaxoct
. OCHOBHBIE CBOMCTBA XKUIKOCTH

. Cunsl, neficTByOIMHME Ha XUIKOCTh
. 'mnpocraruyeckoe HaBleHNe U eT0 OCHOBHBIE CBOMCTBA
. OCHOBHOE ypaBHEHNE I'UAPOCTATUKA
. 3axoH ITackans
. DIIOPEI THAPOCTATUIECKOIO NaBICHUS Ha IUIOCKHE CTEHKH

0 3 O AW N =

Ne

10. 'mapocTaTiyeckoe NaBleHNe, ero CBOMCTBA.
11. OcHOBHEIE CHIIBI JEHCTBYIOIIME Ha XKUIAKOCTE
12. 3akoH Apxumena

14. Cucrema ypaBHeHui Ditnepa
15. VenoBue mpumeneHns quddepeHIuanbHbIX YpaBHeHUI
16. MeTone! HCCIIeIOBaHUS IBYDKSHUS KUIKOCTH

17. YpaBHeHue Hepa3sphIBHOCTH IIOTOKA B T pepeHInaTbHON U IMAPaBIMIecKoi hopMax I CHKUMAEMOH 1
HECXKIMAEMOH >KUIKOCTH B CIy4ae HEYyCTaHOBUBILETOCS IBYDKEHIL.

18. JInHus TOKa, TpyOKa TOKA, SIeMEHTapHas CTPY#MKa, MOTOK XUIKOCTH
19. Buns! IBM>XEHUS SKHIKOCTH
20. Pacxonm XHUIKOCTH

21. Bujp! OBYOKEHHMS XKUIKOCTH: PaBHOMEPHOE, HEPaBHOMEPHOE, YCTaHOBHBIEECS, HEYCTAHOBHBILEECH,
HalopHoe, Oe3HarnopHoe, BUXpeBoe, 6e3BUXPEBOE U T.1I.

22. YpaBHeHH€e HEPa3PEIBHOCTH HECXKMMAEMOH U CKUMAeMOH XKUAKOCTH B HubdepeHumansHoii hopme.
.23. YpaBHeHHE HEPa3PHIBHOCTH B IMAPABINYECKOM Gopme
24. Kunemaruka notoka. OCHOBHbIE MOHATHA. JInHUA Toka. TpaeKTOp¥s JBHMKEHMS YaCTHIbI JKUIKOCTH.

OneMeHTapHas CTpyHka u T.1I.

. OmIOpBI THOPOCTAaTHIECKOrO NABICHUS Ha IMIMHAPUIECKHE TOBEPXHOCTH
. Cuna ruipoCTaTN4YeCcKoro AaBIeHus Ha INIOCKHE ¥ KpUBOJIUHEHHbIe OBEpXHOCTH. LeHTp naBienus

%2 13. Knaccu@ukalys 0CHOBHBIX KaTE€rOpUi KOMIUIEKCOB P PEKOHCTPYKIIK

25. JlupdepennpansHoe ypaBHEHUE JBHKEHIA UACATBHON KUIKOCTH
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26. MudpdepeHunanpHoe ypaBHEHHE ABIKSHUS HOCATLHON KUIKOCTH

27. VpaBHeHue bepHynny 1 2leMeHTapHOR CTpYHUKM HEBA3KOM XKUAKOCTH

28. YpaBHenue bepHynu And 37eMeHTapHON CTPYHKH peabHON XKUIKOCTH

29. YpaBHenue bepHynnu 11 LeIoro noToka

30. Bugs! nBmxenus peanbHoit xuakocty. Kpurepuit Peitnonsaca

31. IToHATHA TaMUHAPHOTO U TYPOYJIEHTHOIO IIOTOKOB KUIKOCTH

32. Ilotepu Hanopa npu TypOyJIEHTHOM YCTaHOBUBIIEMCS pABHOMEPHOM JIBY>KeHHU. [TOHATHUS MMIpaBIryecKu
IVIaJKUX U [EepOXOBaThIX CTEHOK. DKBHUBANEHTHAA IIEPOXOBATOCTh. 30HB! COIPOTUBIIECHU U OIPEACICHUE UX
rpadun. I'paduxu Hukypanze u Mypusa.

33. Bunasl noTeps Hamopa.

34. Pexcmbl neikerns. Yucio Peitnonsaca. Ero MpaKTHYEeCKOe NpUMeHeHNe U QU3YeCKUil CMEICI.

35. OCHOBHOE ypaBHEHUE PaBHOMEPHOTO YCTaHOBHUBILEIOCS ABIKSHHUS

36. Kakoe ABIOKEHUE MBI HA3BIBa€M YCTaHOBHUBIIMMCS U HEYCTaHOBUBIIMMCA? Kak MOXHO BBIPa3UTh Ha S3bIKE
MareMaTuKu?

37. UccnenoBanusa Hukypanze

38. 3aBucHMOCTH U1 onpeneneHys Ko3h(QUIUeHTa Iy TeBhIX [I0TEPh B 3aBUCUMOCTH OT PEXUMA IBIKEHMA
39. Kpurepuu compoTUBIEHNS

40. ITotepu no anmuse. [ToTepu Harmopa Ha MECTHEIE CONPOTHBIICHHUS

41. Buasl MECTHBIX CONPOTHMBIEHHH. JIMHaMUKA IIOTOKA IIPU IPOXOXKIEHHU MECTHBIX COIPOTHBIIEHMH
42. ®opmyna Bopna

43. CrpykTypa IOTOKa IIPH ero IPOTeKaHUH Yepe3 pasIuIHble BUIbI MECTHBIX IIOTEPh

44. VYcnoBus npuMeHeHHs ypaBHeHus bepaymin

45. ®dopmyna bopna

46. [InuHHBIE ¥ KOPOTKUE TpybompoBoasl. Cudon. BeackiBaromas TMHUAS Hacoca

47. Bupsl Tpy6onpoBoxoB. JIMHHEIE ¥ KOpOTKHE. [IpOCThIE M CIIOXKHEIE

48. Ucreuenne x)uaxocT u3 oreepcthil. [TonsTHE 0 K0O3hdHIIEHTaX CKATHA, CKOPOCTH, PAcX0ia

49. McteyeHue XUIKOCTH U3 HacaIOK

50. Buns! IBIKeHUS pearbHoM sxunkocTu. Kpurepuit PeitHonsaca

51. Onpenenenvie kputepus Peitnonsaca

52. OnpeneneHue pexxuma IBIDKEHUS

53. VpaBHenue Beprymnu, GuU3mgecKumii CMBICI €ro caraeMeIX

54. YpasHenue bepHyiuM 114 IIOTOKA peanbHOM XUIKOCTH. ['eoMeTpudeckas i sHepreTideckas (pusuyeckas)
UHTepIpeTaluu

55. 3akoH cOXpaHEHHs SHEPTUM B rHIpaBIndeckoil Gopme

56. Onpenenenue ciaaraeMelx ypaBHeHHS BepHyIIH g OTOKA peabHOM XU IKOCTH

57. IlocTpoeHye MMHAH ITONHOro Haropa U Mbe30METPHIECKOM JIHHUA

58. I'mapaBnuyecKy IMaJKue U mepoxoBarkie noBepxHocTH. ['paduk Y. Hukypanse. DxsupaneHTHas
IIEpPOXOBATOCTh

59. lllepoxoBarocTs. AGconmroTHas. OTHOCHTENbHAS. DKBUBAICHTHAS.

* 60. VYpaBuenue Ilyaseiins

61. BeIGOp 3aBHCHMOCTH HIA ONpefeIeH s Ko3bduIrenTa ruapaBInyecKoro TpeH s

62. MectHble conpoTuBineHua. KoadduipeHT MeCTHOTO CONpOTHBIEHMA

63. Bulsl MECTHBIX CONPOTUBNEHMH. JIMHAMUKA ITOTOKA IIPH IPOXOXKIACHUH MECTHBIX CONPOTUBIIEHMIA

64. ITorepu Haropa Ha MecTHBIe conpotuBnenus. Popmyna BeiicGaxa. [Totepu Hanopa no gmure. Popmyna
Beticbaxa-[lapcu

65. INotepy Hamopa Ha MecTHBIe conpoTusienus. Popmyna Beiicbaxa. u

66. Ilotepu Haropa Npy M3MEHEHHH TIIONIAIM KIBOTO CEYEHNS [I0TOKA: BHE3AMHOE PaClIpeHye, BHE3AHOE
Cy>KeHHe, IIOCTENEHHOE PAaCIIMPEHHE U CYXKEHUE [IOTOKA, BXOX B TPYOY, BBIXOI U3 TPYOBI B pe3€pByap.

67. IloTepu Hammopa B apMarype: CETKH, CTHIKH U T.J.

68. ITorepu HaroOpa Npu CIMAHUM M pasJeNIeHuH [IOToKa. BeackiBaiomyie u HarHeTaTebHbIe TPOMHUKHY.
69. ITorATHE Manoro OTBEPCTHS B TOHKOU CTEHKE.

70. Mcreyenue u3 Manoro orBepctrs npu H=const B armocdepy u mon yposeHs.

71. IloHATHE MIEANBHOM ¥ PEATBEHOMN XKUIKOCTH

72. OcHOBHBIE QU3MYECKUE CBOMCTBA KUIKOCTH
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73.

74

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.

87
88
89

ITonATHE MOeanbHOM U peallbHO KUAKOCTH

. Tuppocraruyeckoe naBieHNe, ero CBONCTRA.

JlaBneHne >XUIKOCTH Ha KpUBOJIKHEHHbIe cTeHKH. [I0HATHE Tena NaBIeHus.
I'mopocTaTrdeckoe JaBieHye, ero CBOMCTBa.

LIeHTp IaBIEHHS U €0 ONpeneNeHNe aHAIUTHYECKUM ¥ rpadIIecKiM CIIocoGaMu.
AnanuTuaecKuil METOX ONPENENICHUS CHIIBI NaBICHHMS.

Ipu6ops! [ M3MEPEHUs THIPOCTaTHIECKOTO AaBICHNS.

JuddepennuansHoe ypaBHeHNe paBHOBecus Ditnepa. Ero ¢puzndeckuit cMEBICI.
VYenosue nnaBasys Tel. 3aK0OH ApXuMena I KUIKOCTH.

ITpumepsr ne¥icTeus 3akoHa Ilackans B TeXHUKE.

IToBepXHOCTH ypOBHs. YpaBHEHUE IIOBEPXHOCTH YPOBHS.

AHanmuTHYEeCKUI METON ONpeieNIeHUs CUIIbI JaBIeHMUS.

I'padoananutryeckuit METOX ONIPEAETEHUS CUITLI JaBICHHUS.

. LleHTp maBneHuUs U €ro oIpenelieHue aHaTUTHIECKUM ¥ rpadudecKuM Cocodamu.
. laBneHue >XUOKOCTH Ha KPUBOJIMHEHHbBIe CTeHKHU. [JoHATHE TeNa JaBIeHus.

. JaBieHue >XMIKOCTU Ha KpUBOJMUHEHBIe cTeHKU. [IoHATHE TeNna JaBleHu.

4.3 TexHOOrUsI BHISIBJIECHHS YPOBHS OCBOCHHS JUCHHIIIHHBI

TexHonorus BEIABIEHNS YPOBHA OCBOSHMA NMCLMILIMHEI IPUBOAUTCS B hOHIE OLEeHOIHBIX cpencTs (POC).

OcHoBHO 3aK0H ruapocTaTtuky. Ero rpaduyeckoe npencTapieHue U SHEPreTHYECKIH CMBICI.
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5. YYEBHO-METOMYECKOE 1 TH®OPMAIINOHHOE OBECIIEYEHUE OCBOEHNS
JUCHUAIIIAHBI (MO YJIS)

5.1. OcHoBHas M JONOJHUTEJbLHAS JUTEPaTypa
OcHoBHas JUTEPATypa

1. Irepennuxrt, 1. B. T'mapaenuka : y4eOHUK U1 By30B ITO HAaPABICHUSIM ITOATOT. JUIUIOMUD. CIELHUAIMCTOB B
00J1. TEXHUKM ¥ TEXHONOIHH, Cell. U pbIb. X03-Ba / [I. B. IlITepeHMuXT. - 3-¢ u3., mepepab. u mom. - Mocksa :
KonocC, 2007. - 656 c. : un. - (YuebHuku u yye6HbIe mocobus 1t By30B). - ISBN 978-5-9532-0595-5 : 505.00.
2. Jlammes, H. H. T'mapasmuka : yueOHMK A7 CTyH. BBICHI. y4e0. 3aBefeHuii 10 HanpaeieHuro "CTpOUTeIsCTBO"
/ H. H. Jlanmues. - Mocksa : Akagemus, 2007. - 272 c. - (Beiciuee npodeccHoHansHoe 06pazoBaHme.
Crpoutensctro). - ISBN 978-5-7695-2704-3 : 275.00.

3. Vxun, B. B. T'mapaenuxa : y4e6. nmocobue no Hanpasnenuro 270100 "Ctpourtenscteo” / B. B. Vxun. - Mocksa
: ®opym : THDPA-M, 2009. - 464 c. : un. - (Beiciee odpasoBanue). - Bubmuorp.: c. 455-458. - ISBN
978-5-8199-0380-3 (DOPYM). - ISBN 978-5-16-003450-8 (MHDPA-M) : 260.00.

4. Yxun, b. B. T'mapaenuka : yaeOHUK 11 cpeq. criell. 3aBeneHui mo cret. 270112 (2912) "BoxocHabxenue u
Bonootsenenue" / b. B. Vxun, A. A. I'yces. - Mocksa : UTHOPA-M, 2008. - 432 c. : un. - (Cpennee
npodeccroHaIbHOE 06paszoBanye). - Bubnuorp.: ¢. 413-416. -ISBN 978-5-16-003159-0 : 260.00.

5. Anetinyns, A. JI.  Tuapasnuka u a3poaMHaMuKa : (OCHOBBI MEXaHMKH XUIKOCTH) : y4eb. Iocobue A By30B
1o crey. "Tennorasocnabxenue u BeHTUnAMa" / A. JI. Anpruryns, I1. I Kucenes. - 2-e u3z., nepepab. u JoII. -
Mocksa : Ctpoituznar, 1975. - 327 c. : wn. - Bubnuorp.: c. 319. - 0.82.

6. bytko, I. 10. MexaHuka *KUIKOCTH 4 Ta3a : yge6Hoe mocobue / I. }O. Bytko, A. O. Huxudopos ; I'. FO.
Bytko, A. O. Hukudopos. - Mexanuka XMIKOCTH ¥ ra3a ; Bech CpOK 0OXpaHbl aBTOPCKOTO Mpaga. -
Cankr-TletepOypr : Canxr-ITeTepOyprekuii rocynapCTBEHHBIH YHUBEPCUTETIPOMBIIUTEHHEIX TEXHOTOTHA 1
nu3saina, 2018. - 100 c. - Tekct. - Bech cpok 0XpaHBI aBTOPCKOro mpasa. - ISBN 2227-8397.
(http://www.iprbookshop.ru/102444.html)

ﬂOl’lOJIHl/lTeJIBHaﬂ JareparTtypa

1. Cmpicnios, B. B. .I'mupapnuka i aspoffHaMuKa : yueGHMK 111 By30B 1o crell. "TerorasocHa0xenue u
seHTHIAIMA" / B. B. CMBIciioB ; MuHHCTEpCTBO 00pazoBanus PX®. - Kues : Buma mxona, 1979. - 336 c. -
Bbubnuorp.: ¢. 332. - 0.75.

2. bpoiin, 1. U. HeTpanuuuoHHBIE IHApaBIMdeCKUe IPUKIafHbIe 3a1a4u U Texsonoruu / Y. Y. Bpoiix. -

Mocksa : Acconl. CTpOuT. By30B, 2008. - 256 c. : . - Bubnmworp.: ¢. 243-245. - ISBN 978-5-93093-537-0 : 358.00.

3. Metpesemy, B. H.  C6opHuk 3aa4 no Kypcy MHAPaBIMKHI C PELIEHUSMH : y4e6. Mocobue A By30B IO CIELL.

"CepBHC TPaHCII. ¥ TEXHOJIOTHA MallKH i 000py/. (aBTOMOG. TPAHCIL.)" HAIPaBJIEH s MOATOT. "DKCIITyaTalys

Ha3eM. TpaHCIL. ¥ TpaHcI. o6opya." / B. H. Merpesenmu. -Mockaa : Beiciuas mkona, 2007. - 192 c. : mn. - (Jna
By30B. O0meTexHmgeckue qucuuminaHel). - ISBN 978-5-06-005544-3 : 150.00.

1554, CrpaBoYHUK IO runpasiuke / B. A. bonsmakos [u ap.] ; mox pexn. B. A. Bonsmaxosa. - Kues : Buma mxona,
©71977. - 279 c. - Bubmuorp.: c. 326-335. - 1.52.

MeToau4ueckue YKazaHHus

1. T'uppasvika : MeTOq. yka3aHus K 1ab. paboram 1o crerr.: 270102, 280302, 270104, 270109, 270112, 270105,
270106, 270113, 270114 Bcex dopm obyuerus / M-Bo ob6pasosanus u Hayku P®, Hopocub. roc.
apXMTeKTyp.-cTpouT. yH-T (Cuberpun), Kad. rugporexs. coopyseHui 1 rHAPABIUKY ; cocT.: B. B. Jlertsapes, JI.
®. JT3ro6enxko. - HoBocubupek : HTACY (Cuberpun), 2011. - 37 ¢. @ mi. - 25.00.

2. I'mnpaenvika (TeXHUYECKas MEXaHUKa XKUIKOCTH) : (B BONPOCAX U OTBETAX) : METOAMIECKHE YKA3aHHA 10
HanpasneHusM noarorosku 08.03.01 "Crpourensctso” 1 20.03.02 "TIprpomoo6ycTpoicTBO ¥ BOAOIONB30BaHME"
(mpocuns "KoMIiekCHOE HCIIONB30BaHME i OXpaHa BOLHBIX pecypcoB”) Becex hopm o6ydenus / M-Bo
obpasoeanys 1 Hayku P®, Hoocu®. roc. apxuTeKTyp.-cTpouTt. yH-T (Cubetpun), Kad. runporexs. crp-sa,
besomnacHoCTH 1 9KOOTHH ; coCT.: A. IT. Anenxo, B. B. Jlerrsipes. - HoBocu6bupck : HTACY (Cubctpus), 2015. -
52 c. - bubn
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5.2. Hcnoap3yemble 0a3bl JAHHBIX M HH(POPMaLHOHHEIE CIPABOYHEIE CHCTEMBI

Tabnuna 5.1 Mcnons3yeMoe mporpaMMHoe obecIedeHue

Bep KICHUe 9
Ne Hanmerosaxue Honreepxn KonmmaecTro nuueH3uit
n/n HH(OPMAIOHHBIX PECYPCOB JMUEH3UA
1 2 3 4
Windows 10 Education Azure Dev Tools for Teaching

Tabmuua 5.2 Mcnons3yemsle 6a3bl JaHHBIX X HHG)OPMALOHHO-CIIPABOYHbBIE CHCTEMEI

Ne Hanmenosanue ITonreepxxaenue K .
ONMYECTBO NHILIEH3U
/1 TH()OPMAIIOHHBIX PECYPCOB JIMLEH3UH
1 2 3 4
1 [MOODLE - Ilopran gucranimonsHoro  |Co6oaHo pacnpocTtpansemas bJ] 1 000
obyuenus HIACY (Cuberpun)
2 |Hay4nas anexTpoHHas 6ubaroTexa CrobonHo pacnpoctpanieMas bJ] 1 000
3 |OnexTpOHHO-OMOIMOTEYHAs CUCTEMA JloroBop Ha IpefoCTaBlIeHue
IPRbooks mocTyna K
3NIEKTPOHHO-OMOIMOTETHOM!
cucteme IPRBOOKS ot
25.09.2020 Ne 5293/19
4 |SnexTpoHHBIHA KaTanor GUOIHOTEKH Horosop ot 20.10.2016 Ne16816 500
HI'ACY (Cu6ctpun)

Tabnuna 5.3 Mcnons3yeMble HHTEPHET-PECYPChI

Ne HaunmMeHoBanue
Cchinka
n/n MH()OPMAIMOHHEIX PECYPCOB
1 2 3
1 |"Boma 1 3KoNOrusA: MpobiaeMsl U http://wemag.ru/
pemeHns"
2 |«U3Bectus By30B. CTPOUTETHCTBOY http://izvuzstr.sibstrin.ru/
3 |MOODLE - TIlopran qucrannuonsaoro  |http://do.sibstrin.ru/login/ index.php
obyuenust HTACY (Cubcrpun)
4 [Youtube https://www.youtube.com/
5 |Tumposuepreruka Poccuu http://www.hydropower.ru/
6 |Koucynperantllmoc https://www.consultant.ru

5.3. MeToanyeckue peKOMEHIALMH N0 OPraHU3ALMH H3YYeHUs JUCIUALIHMHB

Tabnuua 5.4 Hcnons3yeMble 00pa3oBaTelibHbIE TEXHOIOT N

Ne Hamasnossxng Bun 3ansaTuii Kpatkas xapakTepucTiKa
/o Texunonoruu
1 2 3 4
1. |AymaTopusle notounsle 1 |Mudopmannonssle nexuuy, |Ha JeKumsx: HCnoNbs30BaHue
IPYIIIOBEIE 32HATHS B MPaKTUYECKUE 3aHATUL MYJIBTUMEIUITHOTO IPEe3eHTAMOHHOI0
CIeNMATU3UPOBAHHBIX 000pyHOBaHMS ¢ TeMOHCTpalei
Kaccax BUIEOPUIBMOB, (oTorpaduii, KOMIBLIOTEPHBIX
npeseHTanui, Ha mpakTudeckux 3aHATHAX:
OCBOEHHE KOHKPETHBIX YMEHHUI 1 HAaBBIKOB 110
IPENIOKEHHOMY NPENoAaBareieM alfOpUTMY.
2. |Meton npobieMHOTO ITpo6nemHbIe CaMOCTOATENEHOE U3yYeHHE CTyJEHTaMU

HU3JI0XKEHUA MaT€pualia
3aHATUA

JIEKIIUU, NPAKTUIECKUE

Marepyaa JEKIHUH ¢ MOCIeayomei
IUCKyccuell B aynuropuu. Opranusamnus
y4ebHO paboThl, HanpaB/IeHHAs Ha pelleHye
KOMILIEKCHOH y4eOHO-TI03HaBaTeIbHOMN 3a1a9u
Ha [PaKTUIECKUX 3aHATUIX.
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d e,

HnTepaxTuBHAs GopMa
MPOBENEHNS 3aHATHH

Jlexuus-guckycceus,
Jeknusg-6ecena

Jlexkuyst «0OpaTHOM CBA3MY, MpeIIoararomas
o6Ccy>KIenre COOPHEIX BOIPOCOB,
BO3HMKAIOLIMX TIPH M3JI0OXKEHUH MaTepuana B
ayIUTOPUH.

BceTpeun ¢ npencTaBuTe siME IPOGUITBEHBIX
KOMIIaHWif, HOCeleHre CIelHaIN3NPOBaHHBIX
BBICTABOK.

JucrannyonHoe o0y4yeHue

CamocTtosTensHas pabora,
KypcoBas pabora

CaMOCTOATENFHO U3ydeHHe 00y JaroIUMUCS
y4eOHOro Marepraia B JUCTAaHIIMOHHOM
pexxuMe Ha mopTtaie http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOCHHS MaTepuania ¢
HCIIONB30BaHUEM TECTOBOM 0a3kl moprana
INUCTaHIMOHHOIO 00y49eHH s, KOHCYITALUH 10
BBIIONHEHUIO IPaKTHYECKIX 3aIaHuil U
KypCOBOMY IIPOEKTHPOBaHMIO B on-line
pexume.
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6. MATEPHAJIBHO-TEXHUYECKOE OFECIIEYEHUE
Tabmmna 6.1 — MarepuansHO-TeXHIYECKOe 0beceyeHre TUCIUITAHBL

HaumeHoBaHMe cIieruanbHBIX*
TIOMELIECHUM U IIOMEISHUM 11
CaMOCTOATENEHOM paboThl

Ocualenue crendaibHbIX TOMEIESHHH 1 IIOMEIIEH M I CaMOCTOSTEILHOM
paboTsI

1

2

3nanue y4eOHOro KopIryca 1o
yn.Jlenunrpaackas, 113, 103 ayn.
(CPC)

ITomemenue a1 caMOCTOATENBHOM paboThI

KommnerorepHoe obopynoBanue: kommeiorep 11 mrt.;O60pyaoBanue qis
y4eOHOro npouecca: J0cka ayIuTopHas 1 IuT.

O6mee xonmuyecTBO MecT: 11

3nanue yyebHOro KopIyca mo
yn.Jlenunrpanckas, 113, 104a
ayq.

(3auer, IIpakTyeckue)

VuebOHas aynuTopus At IPOBEISHUS 3aHATHIA JIEKIMOMHOIO THIIA, 3aHATHI
CEMHHAPCKOI0 THIIA, KypCOBOTO IPOEKTUPOBAHUS (BBIIOIHEHHS KYPCOBBIX
paboT), FPyNIOBBIX ¥ MHAUBKXYANBHEIX KOHCYNETALNIA, TEKYLIET0 KOHTPONS U
IIPOMEXYTOYHOM aTTeCTallH.

OO01ee KOMUYecTBO MECT: 26

3nanue y4eOHOro Kopiryca Io
yn.Jlerunrpaackas, 113, 302 ayn.
(3auer, JIaboparopHsle, Jlekuuw,
[IpakTrueckue)

VyebHast aynuTopys AL NPOBEICHUA 3aHATHIA JIEKIMOHHOIO THIIA, 3aHATHI
CEMMHApPCKOI0 TUIIA, KyPCOBOTO IIPOEKTHPOBAHUS (BBITOTHEHUS KYPCOBBIX
paboT), rpyIIOBEIX ¥ MHAMBUAYaTbHBIX KOHCYNBTALHH, TEKYLIEro KOHTPOJIS U
MIPOMEXXYTOYHOH! aTTeCTaliH.

Ob61ee xKonuyecTBO MecT: 30

3nanue y9e6HOro Kopiyca o
yn.Jlenunrpanckas, 113, 314 ayn.
(3auert, Jlexuuu, [IpakTudeckue)

VyeOHas aynuTOpHs AJIsL IPOBEICHUA 3AHATHIA JIEKIMOHHOIO THIIA, 3aHATHI
CEMUHAPCKOI0 THIIA, KyPCOBOIO IPOEKTUPOBAHNA (BEIIOJHEHHS KYPCOBBIX
paboT), rpyNIOBBIX ¥ MHAUBHIYANBHBIX KOHCY/IBTALMHA, TEKYLIErO KOHTPOIS U
NPOMEXYTOYHOMN aTTeCTaIIH.

O6uree KOMMYECTBO MECT: 99

3manue y4e6HOro Kopiyca o
yn.Jlenunrpanckas, 113, 415 ayn.
(JTaboparopusle, ITpakTiaeckue)

VuebHas aymuTOpUs U1 IPOBEACHUS 3aHATHIM JIEKIMOHEOIO THIA, 3aHATUIL
CEMUHAPCKOI0 THIIA, KypCOBOIO MPOEKTUPOBAHKS (BBITOIHEHHS KYPCOBBIX
paboT), rpyIIIOBEIX ¥ MHAUMBHIYNBHBIX KOHCYIBTALMH, TEKyIIEro KOHTPOJIS U
MIPOMEXKYTOYHOMN aTTeCTAaIHH.

O0i1mee KOIUYECTBO MECT: 39

* CrenuanbHele IOMEINEHNS — y4eOHble ayIUTOPHY [T IIPOBENEHNS 3aHATHH JTeKIMOHHOTO TUIIA, 3aHATHI
CEMUHAPCKOr0 THIIA, KyYPCOBOrO IPOEKTHPOBAHU (BBIOIHEHHE KyPCOBBIX paboT), FPYIIOBEIX U
WHIUBUTYabHBIX KOHCYNBTALMH, TEKYLIEro KOHTPONSA ¥ IPOMEXKYTOYHOM aTTECTAIMH, 4 TAK JKe IIOMEIICHUS IS

CaMOCTOATENBHOM paboTEI

ABTOp-pazpaboTyuk (BeqyIIHii JIEKTOD)

B.B.[ertsapes
®UO

(nomnuce) £
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