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OcHOBBI THAPABJIUKHU U THAPOMEXAHUKH
paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

Hanpasnenue noarorosku 20.03.01 Texnocdepnas 6e30macHOCTb
Hampasnennocts (mpoduis) be3omacHOCTh TEXHOTOTHYECKHUX TPOIIECCOB U MPOU3BOJICTB

Kranudukarus Bbakanasp
®opma 0OyueHus 32049Has

OO6mast TpyI0eMKOCTh 43ET

Yacos 1o yaeOHOMY IIJTaHy 144
Bunpl koHTpOJIs Ha Kypcax:
B TOM YHCIIE:

9K3aMeH 4
ayAUTOPHBIE 3aHATH 12

camocrosiTelbHas paboTa 123

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 4
Bun 3anstuii v | Pl Hroro

Jlexun 4 4 4 4
JlabopaTtopHbie 4 4 4 4
[IpakTuyeckue 4 4 4 4
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Uroro ayn. 12 |12 (12 |12
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Yacel Ha KOHTPOJIb 9 9 9 9
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[Iporpammy cocraBmi(u):
KaHO. mexw. HayK, 0oy., Topoees A.A.

[pu pazpaboTke paboueii mporpaMMbl TUCHHUIDTHHEL (MOAyIs) "OCHOBBI THAPABIUKA U THAPOMEXAHUKH" B OCHOBY ITOJIOKEHEI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajaBpuaT MO HAIPABICHUIO
moxrotoBku 20.03.01 TexrocdepHas 6e3omacHocTh (Mprka3 MuroOpHaykn Poccun ot 25.05.2020 1. Ne 680).

2. Yuebnsiit ttan: Hanpasnenue noarorosku 20.03.01 TexnocdepHas 6¢30macHOCTb
HanpaenenHnocts (mpo¢miib) bBe30macHOCTh TEXHOJOTHYSCKHX IIPOIIECCOB W MPOU3BOICTB, OIOOPEHHBIN YUYEHBIM COBETOM
®I'bBOY BO Yysamckuiit I'AY ot 20.02.2026 r., npotokos Ne 09.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapenpoit Amateipe A.C.

3aBexyromuii BeIycKarommei kagenpoit Mapaapees C.H.
[pencenarens MeToandeckoii komuccenu axynprera 'aBprios B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | popmupoBanre HeoOXOAMMOW HadambHOW O0a3pl 3HAHMKW O 3aKOHAX pPABHOBECHS W MABIDKCHHUS J>KUAKOCTEW W rasa,
npuobpeTeHre CTyAeHTaMU HaBBIKOB pacyera CHJI, ICHCTBYIOIIMX HA CTEHKH pe3epByapoB, TMIAPABIMYECKOTO pacuera
TPYOOIIPOBOJIOB ~ Pa3IMYHOTO HA3HAYCHWS, pEIICHHUS TEXHOJNOTHYCCKHX 3aJad MpPOM3BOJCTBA, 3amad OOpwrOBI ¢
OCJIOKHEHUSIMU M aBapUsSMHU, KOTOPbIE MOTYT BOSHUKHYTh B TUAPOAMHAMUYECKUX CUCTEMAX.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

uxa (paznen) OIOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.1.1

2.1.2

2.13

2.2 | JucuMnjuHbl 1 NPAKTUKH, U1 KOTOPBIX OCBOEHHE JAHHOH AUCHUILIMHBI (MOYJIs1) HEO0X0AMMO KAK
npeaulecTByoLIee:

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMHUPYEMBIE B PE3VJILTATE OCBOEHUSI IUCLIATIINHBI
(MOJY.JIS)

VYK-1. CiocoGeH oCyImecTBIATh MOUCK, KPUTHUSCKHUH aHAITN3 ¥ CHHTE3 MH()OPMAIHH, IPUMEHSITH CUCTEMHBIH ITOIX O TS
pelleHys TOCTaBJICHHBIX 3a/1a4

YK-1.1 3HaeT: METOIUKH MOUCKA, cOOpa 1 00paboTKH HH(POPMALIUH, METOX CUCTEMHOTO aHAIH3a

YK-1.2 YMeer: IpuUMEeHATh METOUKH TOMCKa, cO0pa, 00paboTKN MH(POpMANNH, CHCTEMHBIH ITOIXO/ IS PEIICHNS ITOCTaBICHHBIX
3a7a4 U OCYIIECTBIATh KPUTHUECKUH aHATIU3 U CHHTE3 HH(OpMALUH, TTOTyIeHHON 13 aKTyaJIbHBIX POCCHUCKUX U 3apyOeKHBIX
UCTOYHHUKOB

VK-1.3 MMeer HaBBIKHU: TTOHCKa, cOOpa U 00pabOTKH, KPUTHYECKOTO aHAIN3a U CHHTEe3a HHPOPMAIHH, IS PEIICHHS
MOCTAaBJICHHBIX 33734

OIIK-1. Crioco0OeH yauTHIBaTh COBPEMEHHBIEC TEHICHIINH PA3BUTHS TEXHIKH M TEXHOJIOTHH B 00J1aCTH TeXHOCHEPHOH
6e301acHOCTH, U3MEPUTENEHON U BRIYUCIUTEIFHON TEXHUKH, HH(GOPMAIMOHHBIX TEXHOJIOTHI MPH PEIICHUH TUIIOBBIX 33134 B
obnactu npodecCUOHaNbHON IeSITebHOCTH, CBSI3aHHOM € 3al[UTON OKpYyXaromel cpebl u obecreueHneM 0e30MacHOCTH YeI0BeKa;

OIIK-1.1 ITorMMaeT coBpeMeHHBIE TeHACHINHT PA3BUTHS TEXHUKHU U TEXHOJIOTUH B 001IacTH TeXHOC(hEpHOIT Ge30macHoCTH,
W3MEPHUTEIBHON U BEIMHUCIUTEIBHOM TEXHUKH M TIPUMEHSIET UX B CBOCH IPO(EeCCHOHATIBHOM NesSTeIbHOCTH

OIIK-1.2 [IpuMeHsieT MaTeMaTHYESCKHIA ammapaT JJIsl pELICHHs THIIOBHIX 3a7a4 B 00JIACTH MPO(ECCHOHANBEHOMN eI TeTbHOCTH

OIIK-1.3 Pa3pabarbIBaeT NpOCThIC MATEMATHYECKHE MOAEIN 00BEKTOB, IPOLIECCOB, SIBJICHUHN P 331aHHBIX JOIYIICHUAX U
OTpaHWYEHHAX B 00JaCTH MPOQeCCHOHANBHOM NeATeTHOCTH, CBA3aHHOH C 3aIIUTOH OKpYy)KalomIeil cpexsl 1 o0ecrieyeHuEM
6€30I1aCHOCTH 4eNIoBeKa

B pe3yabTaTe 0cBOeHHS THCHHILITMHBI 00yYAIONINTiCS TOKEH

3.1 (3HaTh:

3.1.1 |- ocHOBHbIE HOHSTHS ¥ 3aKOHBl PAaBHOBECHs M ABIDKEHUS KUJIKOCTEH W METOIbI

3.1.2 | mpUMEHEHUs ITUX 3aKOHOB MPH PEHICHUN TeXHHYECKUX 3a/1a4;

3.1.3 [ -OCHOBHBIE TapaMeTPhI U CIOCOOBI pacdyeTa MOTOKOB B TPYOOIIPOBOAAX M OTKPBITBIX PYCIAX; - CHOCOOBI THAPABIHMYECKOTO
000CHOBaHMS Pa3MepOB THIPOCOOPYKEHUIL;

3.1.4 [ -OCHOBBI (PUIBTPAIIMOHHBIX PACUETOB.

3.2 | YmeTh:

3.2.1| - BeIOMpATh THHOBBIE M Pa3pabaTHIBATh HOBBIE TEXHUUECKHE PEIICHUS THIPABIMYECCKUX M Ta30BbIX CHCTEM M COOPY)KCHHH
COTTIACHO COBPEMEHHBIM HOPMaM, BEIOMPATh MaTepHaIbI;

3.2.2| - mpOBOJWTH NMPAKTHYECKHE PACUETHI Pa3IMIHBIX PE3EPBYapOB, TIPOCTHIX U CIOXKHBIX TPYOOIIPOBOIOB, BOIOIPOITYCKHBIX
1 (pUIBTPAIIMOHHBIX COOPYKECHHUH, KOIeOaHUH NaBICHUS IIPH TUAPABINIECKOM yAape.

3.3 | UMeTh HaBBIKM M (MJ1H) ONBIT JeSITETbHOCTHU:

3.3.1 |- ruOpaBIMYECKOTO pacyeTa M KOHCTPYMPOBAHHS HWHKCHEPHBIX COOPYKEHHH, CUCTEM M TEXHOJIOTMYECKOTO
obopynoBaHus, rpadoaHaTUTUIECKUMI METOJaMH aHAIN3a PEXUMOB UX PabOTHI, B TOM YKCIIE aBaPHIHBIX.

3.3.2 |- mpoBeaeHHS THAPOAIPOIUHAMIUECKUX SKCIEPUMEHTOB H METOJAMHU 00pa0OTKH NX pe3yIbTaTOB.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIA)

HaunmeHnoBaHue pa3/ieioB H TeM /BH]T Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | I[Ipak. | Ilpumeuanue
3aHATHA/ Kype 1197071 PaKT. | moar.

Paznen 1. l'mapocraTuka




OCHOBHBIE CBOHCTBA JKHJIKOCTEN U Ta30B. 2 VYK-1.1 VK- J1.1 IIpobnemuas
dusnyeckue cBoMcTBA KUIKOCTEN. /JIex/ 1.2 VK-1.3 JI1.2J12.1 JIEKIUS
OIIK-1.1 2122
OIIK-1.2
OIIK-1.3
OCHOBHEBIE CBOMCTBA KUIKOCTEN U Tra30B. 8 VK-1.1 VK- JI1.1 Ormpoc
®duznveckue cBOWCTBa xuIKocTe. /Cp/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 2122
OIIK-1.2
OIIK-1.3
OCHOBBI THAPOCTATUKH. YpaBHEHHUE Ditepa. 0 YK-1.1 VK- JI1.1 Ormpoc
3akoH [lackans. OcHOBHOE ypaBHEHHE 1.2 VK-1.3 JI1.2J12.1
ruapocTaTuky /Jlex/ OIIK-1.1 21052
OIlK-1.2
OIIK-1.3
OCHOBBI TUAPOCTATUKU. YpaBHEHHUE Diepa. 0 YK-1.1 VK- JI1.1 Omnpoc, 3amuTa
3akoH ITackansa. OCHOBHOE ypaBHEHHE 1.2 VK-1.3 JI1.2J12.1 1a00paTOPHBIX
ruapocratuku /J1a6/ OIIK-1.1 2132 pabot
OIIK-1.2
OIIK-1.3
OCHOBBI THIPOCTaTUKHU. YpaBHEHHE Diiepa. 0 VYK-1.1 VK- J1.1 Ompoc,
3akoH [lackans. OcCHOBHOE ypaBHEHUE 1.2 VK-1.3 JI1.2J12.1 peuieHue
ruapoctatuku /I1p/ OIIK-1.1 2122 3amad.
OIIK-1.2
OIIK-1.3
OCHOBBI THAPOCTATUKU. YpaBHEHHUE Diiepa. 13 YK-1.1 VK- J1.1 Omnpoc
3akoH Ilackans. OcHOBHOE ypaBHEHHE 1.2 VK-1.3 JI1.2J12.1
ruapoctatuku /Cp/ OIIK-1.1 01022
OIIK-1.2
OIlIK-1.3
Paznen 2. 'mapogunamuka
OCHOBBI KHHEMAaTHKH. 0 YK-1.1 VK- JIT.1 Ormpoc
Bue! 1BHKEHUS )KUIKOCTH 1.2 VK-1.3 JI1.2J12.1
/JTex/ OIIK-1.1 2122
OIlIK-1.2
OIIK-1.3
OCHOBBI KHHEMAaTHKH. 2 YK-1.1 VK- JI1.1 Kpyrunetii cron
Busl ABMOKEHHS )KUIKOCTH 1.2 VK-1.3 JI1.2J12.1
/J1a6/ OIIK-1.1 2122
OIlIK-1.2
OIIK-1.3
OCHOBBI KHHEMAaTHKHU. 0 YK-1.1 VK- JI1.1 Ormpoc,
Buasl ABMKeHHS JKUIKOCTU 1.2 YK-1.3 JI1.2J12.1 pelieHue 3aaa4y
Mp/ OIlIK-1.1 3132
OIlK-1.2
OIIK-1.3
OCHOBBI KUHEMATHKH. 9 YK-1.1 VK- J1.1 Ompoc
Buas!l gsrxeHns )KUIKOCTH 1.2 VK-1.3 JI1.2J12.1
/Cp/ OIIK-1.1 2122
OIIK-1.2
OIIK-1.3
OCHOBBI THAPOJMHAMHUKHU. YpaBHEHUE 2 YK-1.1 VK- JI1.1 Omnpoc
Bepnymmu s 1.2 VK-1.3 JI1.2J12.1
UJeaIbHOM U peabHOM KUAKOCTH. OIIK-1.1 21 92
/JTex/ OIIK-1.2
OIIK-1.3
OCHOBBI TUAPOJAMHAMUKH. YPpaBHEHUE 2 YK-1.1 VK- JIT.1 VY4ebHas
Bepuynmun s 1.2 VK-1.3 JI1.2J12.1 JIACKYCCHSI
UJeaIbHOM U peasbHOM KUAKOCTH. OIIK-1.1 21032
/J1a6/ OIlIK-1.2

OIIK-1.3




OCHOBBI THUAPOJMHAMHUKHU. YpaBHEHHE 2 VK-1.1 VK- JI1.1 Pabora B
Bepuymmu s 1.2 VK-1.3 JI1.2J12.1 MaJIbIX Ipymmnax
UJeabHOM U peabHOM KUAKOCTH. OIIK-1.1 21 92
Mp/ OIIK-1.2

OIIK-1.3
OCHOBBI TUAPOJAMHAMUKH. YpaBHECHUE 8 YK-1.1 VK- JIT.1 Ormpoc
Bepnymmu s 1.2 VK-1.3 JI1.2J12.1
WJeaIbHOM U peabHOM KUAKOCTH. OIIK-1.1 2192
/Cp/ OIIK-1.2

OIIK-1.3
I'uppasnuyeckue notepu, ux Buabl. Pacuer 0 YK-1.1 VK- JI1.1 Ormpoc
KOd(QQUIIEHTa THAPABINIECKOTO 1.2 VK-1.3 JI1.2J12.1
compotusieHus /JIex/ OIIK-1.1 0132

OIlK-1.2

OIIK-1.3
I'mppaBnudeckue norepu, Ux BUIbl. Pacuer 0 YK-1.1 VK- JI1.1 Omnpoc, 3amuTa
KOd(QpHLIKEHTa TUAPABINIECKOTO 1.2 YK-1.3 JI1.2712.1 1a00PaTOPHBIX
conpoTuBieHus /J1a6/ OIIK-1.1 2132 pabot

OIIK-1.2

OIIK-1.3
T'unpaBnuueckue norepu, ux Buabl. Pacuer 2 VYK-1.1 VK- J1.1 Ompoc,
KO3 pHLIKEHTa TUAPABINIECKOTO 1.2 VK-1.3 JI1.2J12.1 peleHue 3a1a4
conpotusnenus /T1p/ OIIK-1.1 2122

OIIK-1.2

OIIK-1.3
T'unpaBianyeckue noTepy, ux BUAbl. Pacuer 10 YK-1.1 VK- JI1.1 Omnpoc
KOA(PUIIMEHTA THAPABINICCKOTO 1.2 VK-1.3 JI1.2712.1
comnporusiieHus /Cp/ OIIK-1.1 2132

OIIK-1.2

OIlIK-1.3
TpyoonpoBoasl, BUABL. ['HapaBindeckuii 0 YK-1.1 VK- JIT.1 Ormpoc
pacder mpoCThIX TPyOOorpoBoIoB /JIek/ 1.2 YK-1.3 JI1.2J12.1

OIIK-1.1 2122

OIIK-1.2

OIIK-1.3
TpyOompoBomsl, BUIEL. [ napaBImdecKuii 0 YK-1.1 VK- JI1.1 Omnpoc,
pacuer mpocThIx TpydorpoBoaoB /I1p/ 1.2 VK-1.3 JI1.2J12.1 pelieHue 3a1a4

OIIK-1.1 3132

OIlK-1.2

OIIK-1.3
TpydonpoBo s, BUABL. [HapaBimaeckuit 12 VK-1.1 VK- JI1.1 Ormpoc
pacdeT mpocTsIx Tpyodorposoaos /Cp/ 1.2 VK-13 JI1.2J12.1

OIIK-1.1 3132

OIIK-1.2

OIIK-1.3
Hcreuenue xuaKocTy 4epe3 OTBEPCTUS U 0 YK-1.1 VK- JI1.1 Ompoc
Hacanku. /JIex/ 1.2 VK-1.3 JI1.2J12.1

OIIK-1.1 2122

OIIK-1.2

OIIK-1.3
Hcredenue sxuaKoCcT 4epe3 OTBEPCTUS U 0 YK-1.1 VK- JIT.1 Ompoc, 3ammura
HacaJku. /J1a6/ 1.2 YK-1.3 JI1.2712.1 1a00PaTOPHBIX

OIIK-1.1 2122 pabor

OIIK-1.2

OIIK-1.3
Hcreuenue )KuUaAKoCTH Yepe3 OTBEPCTUS U 0 YK-1.1 VK- JIT.1 Ormpoc,
Hacazaku. /TIp/ 1.2 VK-1.3 JI1.2J12.1 pemeHue 3a1a4

OIIK-1.1 2122

OIlK-1.2

OIIK-1.3
Ucreuenue )XuaKocTH yepe3 OTBEPCTUS U 11 VK-1.1 VK- JI1.1 Orpoc
Hacaaxu. /Cp/ 1.2 YK-1.3 JI1.2712.1

OIlIK-1.1 2132

OIIK-1.2

OIIK-1.3




T'unpaBnuyeckuit yaap. 0 VYK-1.1 VK- J1.1 Omnpoc
I'unpasnuyeckue cTpyu. 1.2 VK-1.3 JI1.2J12.1
/JTex/ OIIK-1.1 3132
OIIK-1.2
OIIK-1.3
T'unpaBnuyeckuit yaap. 0 VK-1.1 VK- JI1.1 Ompoc, 3ammura
I'unpasnuyeckue cTpym. 1.2 VK-1.3 JI1.2J12.1 1a00PaTOPHBIX
/J1a6/ OIIK-1.1 2132 pabor
OIIK-1.2
OIIK-1.3
IMunpasnuyeckuii yaap. 0 YK-1.1 VK- JI1.1 Ormpoc,
T'unpaBnuyeckue cTpyu. 1.2 VK-1.3 JI1.2712.1 peleHue 3aaa4y
Mp/ OIIK-1.1 2122
OIlK-1.2
OIIK-1.3
I'mppasnuyeckuil yaap. 12 YK-1.1 VK- JI1.1 Onpoc
T'unpaBnuyeckue cTpyu. 1.2 VK-1.3 JI1.2J12.1
/Cp/ OIlIK-1.1 3132
OIIK-1.2
OIIK-1.3
PaBHOMEpHOE TeueHHE BOABI B OTKPBITBHIX 0 VYK-1.1 VK- J1.1 Ompoc
kaHanax. /Jlex/ 1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 3132
OIIK-1.2
OIIK-1.3
PaBHOMepHOE TeueHHe BOABI B OTKPBITHIX 0 YK-1.1 VK- J1.1 Omnpoc,
kananax. /Tlp/ 1.2 VK-1.3 JI1.2712.1 pelieHune 3a1aq
OIIK-1.1 2132
OIIK-1.2
OIlIK-1.3
PaBHOMepHOE TeueHHEe BOIBI B OTKPBITHIX 12 YK-1.1 VK- JIT.1 Ormpoc
kaHanax. /Cp/ 1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 2132
OIIK-1.2
OIIK-1.3
Hacocsr, Bumpl. TpyOompoBox ¢ HacOCHOM 0 YK-1.1 VK- JI1.1 Onpoc
cucremoit nmomauwn /Jlex/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 3132
OIlK-1.2
OIIK-1.3
Hacocsr, Bunst. TpyOonpoBoa ¢ HacOCHO# 0 YK-1.1 VK- JI1.1 Ompoc, 3amura
cuctemoit noxauu /J1a6/ 1.2 VK-13 JI1.2J12.1 1a00paTOPHBIX
OIIK-1.1 21032 pabot
OIIK-1.2
OIIK-1.3
Hacocsl, Bunsl. TpyOonpoBoa ¢ HacoCHOi 0 YK-1.1 VK- JI1.1 Omnpoc ,
cucremoit momauwu /TIp/ 1.2 VK-1.3 JI1.2J12.1 pelieHue 3a1a4
OIIK-1.1 3132
OIIK-1.2
OIIK-1.3
Hacocgl, Bunel. TpyOonpoBoa ¢ HacocHOi 10 YK-1.1 VK- JIT.1 Ormpoc
cucremoi moxauu /Cp/ 1.2 YK-1.3 JI1.2712.1
OIIK-1.1 2132
OIIK-1.2
OIIK-1.3
Kypcosas paborta /Cp/ 18 VYK-1.1 VK- JI1.1 Konrtpomnn
1.2 VK-1.3 JI1.2J12.1 BBITIOTHEHUS U
OIIK-1.1 2122 3amura KP
OIlK-1.2
OIIK-1.3

Pa3nen 3. Dx3amen




TloaroToBka K 3K3aMeHy U €ro cjaya B 4 9 VYK-1.1 VK- JI1.1 0 0
MepUOJT IK3aMEHAIIMOHHOMN ceccruu /DK3aMen/ 1.2 VK-1.3 JI1.2J12.1

OIIK-1.1 D102

OIIK-1.2

OIIK-1.3

Ompoc,
TECTHPOBAHUE

5. ®OH/J] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIii NepedyeHb BONIPOCOB K 3a4eTy

He npenycMoTpeHO yIeOHBIM IIIIAHOM

5.2. IlpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY

OcHOBHBIE (pU3HUECKUE CBOHCTBA KHUIKOCTEH U ra3oB.
I'mnpocraTrdeckoe JaBlIeHHE U €ro CBOMCTBA.
OCHOBHOE YpaBHEHHE THAPOCTATHKH (Diepa).

CyMMapHaH CHJIa THAPOCTATHYECCKOIO AAaBJICHHUA XUAKOCTH Ha INIOCKHC IOBEPXHOCTU U TOYKA €€ IPUITOKCHUA.

CymMapHast ciiia THAPOCTaTHYECKOTO JTABICHUS KHUIKOCTH Ha KPUBOJIHHEHHBIC TOBEPXHOCTH (3aKOH Apxnumena).
OTHOCHUTENBHOE PABHOBECUE KUJKOCTH.

T'unpocraTrueckre MeXaHU3MBbI (THAPABINUECKUA JOMKpPAT, MPECC, MYJIbTHILTUKATOP, TUAPOAKKYMYIIATOP).
KunemaTuka >xuikocTy U raza. OCHOBHBIE IOHSTHUS B THIPOAUHAMUKE.

‘YpaBHeHHE HEPA3PbIBHOCTU IIOTOKA.

JlamuHapHBIN pexuM ABUkeHUS xunkoctu. Kpurepuii Pelinonbaca.

TypOyNneHTHBIH PEXKUM ABUKCHUS JKHKOCTH.

VYpasuenue J[. bepHymm 11 a5eMEeHTapHOM CTPYHKH HI€aTbHON U peasibHON YKUKOCTH.
VYpasuenue [1. bepHynau 1 moToKa peanbHON KUAKOCTH. ['eoMeTpruuecKuii CMBICI.
DHepreTuueckuid cMpica ypaBHeHus . bepnymim.

ITorepu Hamopa no anune Tpydomnposoaa. Popmyna Jlapcu-Beiicoaxa.

KoadduimenT ruapaBIrdecKux MoTeps Ui TYpOYJISHTHOTO PEXIMA.

Mecrusle notepu Hanopa. @opmyna lapcu.

T'unpaBianyeckuii pacueT KOPOTKOTo TPyOOIpoBOa.

I'mupaBirgeckuii pacyeT MOCIeAOBATEIBFHO U apauIeIbHO COCMHEHHBIX TPYO.
Hcredenue xuaKoCcTy 4epe3 0TBEPCTHE B TOHKOW CTEHKE.

HcTeyeHune )KUIKOCTH Yepe3 HacaIKu.

Hcreyenue ®UIKOCTH NPH NepeMeHHOM Hanope. ONoposKkHEHUE TPU3MAaTHIECKOTO COCY/Ia.
Cuia Bo3aelicTBHS CTpYH (TIOTOKA) HAa TBEPYIO CTEHKY.

IIpsmoint ruppasnuueckuii ynap. @opmyna H.E. XKykosckoro.

Henpsmoii ruapasnnyeckuit ynap. Jlokanuzanus rugpoyaapa.

JBrmxenue xxuakocTu B JoTkax. ®opmyna Hlesn.

Kiraccuguxanus ruapaBIndeckux MamIvH.

Knaccuduxkarnus HacocoB.

YcerpoicTBo M paboTa IEeHTPOOEKHOTO HACOCa.

ITpou3BOAUTENBHOCTD, HANIOP, MOILHOCTD U K.II.JI. HACOCOB

OCHOBHOE ypaBHEHHE JIOIACTHRIX MamiH. Popmyna Difnepa.

OCHOBHBIE XapaKTEPUCTUKHU LEHTPOOEKHOro Hacoca (Hamop, pacxod M K.II.JA. OT HOoJauu - Tpaduku).
Pabora Hacoca Ha TpyOOIIPOBO/I.

IocnenoBarensHas 1 mapaienbHas paboTa IIEHTPOOEKHBIX HACOCOB.

PerynupoBanue paboThI IEHTPOOESKHBIX HACOCOB.

IIpenenbHas BelcoTa BcachlBaHUs HacocoB. KaBuramus.

Twure! 1 MapKu IEHTPOOESIKHBIX HACOCOB.

OceBble HACOCHL.

Buxpessie HacOCHI.

Bonoctpyiinslii Hacoc.

Opnudr.

T'unporapan.

IMopuraeBble HAcOCH (OANHAPHOTO, TBOWHOTO, TPOWHOTO U TU(depeHIHATFHOTO ACHCTBHS).
IlecrepeHHbIE HACOCHL.

PoTopHO-IIIacTHHYATEIC HACOCHL.

BenTtunstopsr.

Kommpeccopsl.

5.3. TeMaTHKa KypCcOBbIX Pad0T (KypPCOBBIX IPOEKTOB)

He npenycMoTpeHO yIeOHBIM IIIIAHOM

5.4. @oH/ OLIEHOYHBIX CPECTB /1JIsl IPOBEIeHUsI TEKYIIEro KOHTPOJIsI

Temnp1 nokIanoB

[TonsTHE O TMAPOTA30AMHAMUKE KaK O HayKe.
Cuutbl, JCHCTBYIOIINE HA KUIKOCTb.
OCHOBHBIE CBOMCTBA KaIlleJIbHBIX KUIKOCTeH. CKUMaeMOCTb.




OcHOBHBIE CBOICTBA KaleNbHBIX KUIKOCTeH. TemnepaTypHoe pacmupenue. ConpoTuBieHne pacTsKeHHI0. CHUIIbI HOBEPXHOCTHOTO

HATAXKCHUA.

OcHOBHBIE CBOWCTBA KallebHbIX KHUAKOCTeH. BsszkocTs. VcnapseMocTb.
T'unpocraTnueckoe 1aBjIeHUE U €T0 CBOICTBA.

OCHOBHOE YpaBHEHHE T'HAPOCTATHKH

Juddepernpanpable ypaBHEHUS PABHOBECHS JKHIIKOCTH.

Cuia 1aBIieHAS Ha ITIOCKYIO CTEHKY.
Cuna 1aBleHUs Ha KPUBOJIMHEHHYIO
ITpsiMonuHeltHOe, paBHOYCKOPEHHOE

CTEHKY.
JBIKEHHE COCYa C )KUAKOCTBIO.

PaBHOMCpHOC BpamiCHHUC CoCyaa C ) XUAKOCTBIO.

KunemaTrka u [uHaMMKa KUJIKOCTH
KunemaTtrka 1 fuHaMUKa )KUIKOCTH
KunemaTnka u JuHaMHuKa KMIKOCTH

. OcHoBHBIE MOHATHS. METOABI ONMMCAHUS IBIKEHUS )KUIKOCTH.
. OcHoBHbIE U depeHLInaNbHbIe YPaBHEHUS IBH)KEHHS HEBSI3KOM HKUIKOCTH.
. YpaBHEHHE HEPa3pHIBHOCTH.

BuxpeBbie u 6e3BUXpEBBIC ABIKEHNA. Y paBHEHHS KOMIIOHCHTOB BHXPSI.

KunemaTrka u [uHaMMKa KUJIKOCTH.
KunemaTnka u JuHaMHKa KHMIKOCTH.
KunemaTnka v qUHaAMHKA KUIKOCTH.
KunemaTrka u q[uHaMMKa KUJIKOCTH.
KunemaTrka u [uHaMMKa KUJIKOCTH.
KuneMaTnka u JuHaMHKa KHMIKOCTH.
KunemaTrka u q[uHaMHKa )KUIKOCTH.
ITnockoe moTeHIMAIbHOE IBYIKEHUE.
IInockoe nmoTeHIMaaIbHOE JBUIKCHUE.
[Timockoe moTeHIMaTLHOES JBIKCHHE.
ITnockoe MoTEeHIMAILHOE IBYIKEHHE.
ITnockoe moTeHIMaNIbHOE IBKEHHUE.

[Lnockoe noTeHManbHOE JBUKECHUE

OOmwmit cnydait ypaBHeHUs bepHymu.
YacTHble ciydau ypaBHeHUs bepHymmu.
Wnterpan Jlarpanxa.

VYpaBHeHUE NBUKEHUS BA3KOU XKUAKOCTH.
VYpasHenue bepHymnu 11 ra3os.

VYpaBHeHue bepHymnu A5 CTpyHKU BSI3KOM AKUJKOCTH.
Ilotenuman ckopocru.

DyHKIUS TOKA.

Bzanmo3ameHsAeMOCTh OTEHIMAIA CKOPOCTH U (PYHKIIMHU TOKA.
PaBHOMEpHOE IBMKEHUE, IAPAILIEIbHOE KOOPIUHATHBIM OCSM.
WcTouHUKY U CTOKH.

. LIupKynsIMOHHOE TEYEHHUE.

OCHOBBI THAPOANHAMHUYECKOTO OI00MS.
JlaMuHapHOE TeUeHHE KUAKOCTU. 3aKkoH IlyazeHs.

JlamunapHoe TeueHue xuakocT. OnpenencHue ko3¢ GuurueHTa nponopuroHaibHocTH B popmyne Japcu-Beiicoaxa.

VYpaBHenue bepHymn 175 3I€MEHTapHON CTPYMKU HEC)KUMAEMOU JKUIKOCTH.

6. YHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOPBI, COCTABUTEITH 3arnaBue UznarenbctBo, roa | Komud-Bo
JI1.1 | Mrepennuxt 1. B. I'mnpaBnuka: yueGHUK Cankr-IlerepOypr: | DnexTpoH
Jlans, 2022 HBIN
pecypc
JI1.2 | Moprysos K. I1. I'mnpaBnmka: yaeOHHUK Cankr-IlerepOypr: | DmexTpoH
Jlans, 2022 HBIH
pecype
6.1.2. JlonosiHuTEIBHAS IUTEPATYpPa
ABTOPBI, COCTaBUTEIH 3araBue W3patenscTBo, rox | Konna-Bo
JI2.1 |Kpectun E. A., 3aJayHMK 10 TUAPABIUKE C IPUMEPAMHU PAacYEeTOB: yueOHOE CII6.: JIanp, 2018 | DnekTpoH
Kpectun E. 1. nocobue HBI
pecype

6.2. [lepeuenn pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UnTepHer"

91 | karanor Poccuiickoii rocys,

ApCTBEHHOW OMONMNOTEKN

D2 |xaranor Poccuiickoif HallMOHAIBHOM OMOINOTEKH

6.3.1 Ilepeyensb NporpaMMHOro odecrneyeHus

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 | Office 2007 Suites

6.3.1.4 | MozillaFirefox

6.3.1.5 [ MozillaThinderbird

6.3.1.6 | 7-Zip

6.3.1.7| KOMPAS-3D

6.3.2 TIlepeyens MHGOPMAINOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexTpoHHbI nepuonnueckuil cnpaBouHuk «Crucrema TAPAHT». [TonHoTeKkcTOBBIN, 00HOBIsAeMBIi. JlocTym mo
JIOKaJILHOW CeTH aKaJleMHH




6.3.2.2 | OnexTpoHHas OMOIHOTEYHAs CHCcTeMa H3aTenseTBa «Jlanby. ITomHOTEKCTOBAs 3MEKTPOHHAS ONOIHOTEKA.
VHnuBHyanbHBINA HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCUPOBaHHBINH BHEIIHMI [P anpec akageMun HEOrpaHUYCHHOMY
KOJIMYECTRY MOJIb30BaTENeH 13 JII000H TOYKH, B KOTOPO# nMeeTcs 1ocTyn k cetd MHTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Haznauenue OCHaIIEHHOCTh
Cronpl (28 mrt.), cTynes (48 1wT.), mKad U CTEIAKU C JIUTEPATypoH,
1-204 ITomemenue st KOMIIBIOTEpHASI TEXHHKA C BO3MOXKHOCTBHIO TMOJKITIOUCHUS K CETH
camocTosATenbHOM padoTsl | "MHTepHeT" n  obecriedueHWeM  JOCTyma B DJEKTPOHHYIO

“H(POPMALIMOHHO-00pa30BATENbHYIO CpeAy OpraHu3anuu(4 mr.).

Jlocka ydeHuveckass HacTeHHas TpexanemeHTHas (1 wr.), kadenpa
nekTopa HactospHas (1 IOT.), CTON YJIEHWUYECKHH 4-X MECTHBIA Ha
1-404 YuebHast ayauTopust MeTajiokapkace (26 mrT.), cToy mpenomaBaTenbckuit (1 mIT.), cTyn
nonymsirkuii (1 mrt.), ckamelika 4-X MecTHasi Ha MeTaJsloKapkace (25
IIT.), TUIAKAaT HACTeHHbIH (1 mT.)

ObopynoBaHme UL MPOBEIACHHS nmabopaTopHBIX pabor:
«Omnpenenenne  peXXuMa  IBWXKEHHUA  JKHAKOCTH»,  «OIBITHAs
WUTIOCTpalusl ypaBHeHUs1 OepHymn», «OnpexaeneHue kodpuimeHTa
conpoTuBleHus», «lcreueHne HKMOKOCTH 4epe3 OTBEpCTUS U
Hacankw», «['WapaBIMYecKuii ymap B HANOPHOM TPYOOIIPOBOAE,
1-410 VYueOHas ayquTopHs «Bomononsemuukny, «JluHamMuueckue H - OOBEMHBIE  HACOCHD»,
«O6peMHBII  THApOTpHBOAY»,  «lMApOAMHAMHMYECKHE — IIEepefadmy.
OKpaH HacTeHHBIH pynoHHBIA. Jlocka ydeHWYeckas HacTeHHas 3-X
aJIeMeHTHast, cToibl (16 mT.), cTymbst ydeHmdeckue (32 mT.), kadenpa
JIEKTOpa HACTOJbHAs, CTEIUIaXH, ceid, CTyl MNOMYMATKHH 4YepHbIi,
CTOJI TIPENo/1aBaTeNbCKHi (2 mT.)

KommbrotepHass TeXHHKa C BO3MOXKHOCTBIO ITOJKIIOUCHHS K CETH

ITomerienue ams "NuTepHer" ®  oOecriedeHMeM  JOCTyma B JJIEKTPOHHYIO
CaMOCTOSTEIbHOM paboThl | ”HHOPMALIMOHHO-00pa30BaTENbHYI0 Cpey OpraHu3aluu (HOYTOYKH,
MepCOHAIbHBIE KOMITBIOTEPHI) (4 1IT.)

1-401

8. METOIMYECKHUE YKA3ZAHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Cnenuduxoil 3a04H0i (opMbl 00yUeHUs SBISETCSA MpeoOianaroee KOIMIECTBO YaCOB CaMOCTOSITENIBHON pabOTHI 110 CPaBHEHHUIO C
AyIUTOPHBIMH 3aHATHAMH, IIO3TOMY METOJWKAa H3YUEHHUs Kypca IpexycMaTpHBaeT Hapsmy C JEKIUSIMH, Ja0OpaTOpHBIMH N
HOPaKTHYECKUMU 3aHATHSMHU, OPTaHM3aIHI0 CAMOCTOSTEIBHOW pabOThl CTYAEHTOB, IIPOBEICHHUE KOHCYNbTALUH, PYKOBOJCTBO
JOKJIaIaM{ CTYAEHTOB IS BBICTYIUICHHS Ha HAyYHO-IIPAKTHYECKMX KOHQEPEHIHAX, OCYIIECTBICHHE TEKYIIEro, MPOMEKXYTOUYHOTO
(hopM KOHTpOJIS.

IIpenomaBaTens B Impomecce ayIUTOPHBIX 3aHATHH OCBEIIA€T OCHOBHBIC KIIOYEBBIC TEMBl AWCHUILUIMHEI M 0Opamiaer BHHIMaHHE
CTYAEHTOB Ha TO, YTO OHH JIOJKHBI BCTIOMHHUTH U3 PaHEe MOJyYCHHBIX 3HAHUIL.

CrymeHTBl, W3ydaOmMe JUCHUIUIMHY JOJDKHBI oOslazaTh HaBbIKAaMH pabOTBl C y4eOHOH JIHMTEepaTypodl U ApyrUMH
MH(GOPMANMOHHBIMA HCTOYHHKAMH B TOM 4YHCJIe, WHTEpHET-caifiTaMM, a Takke BIIaZeTh OCHOBHBIMH METOJaMH, TEXHUKOH N
TexHoJoruen coopa u 00paboTku HHPOPMALIUH.

CamocrosiTenbHast paboTa CTYIEHTOB 3a04HOM (hopMbl 0OydeHHsS NOJDKHA HAUMHATHCS C O3HAKOMIIGHHS ¢ pabouell mporpaMMmoi
JUCIUIUIAHBI, B KOTOPOH IIEPEYMCIICHBl OCHOBHAS M JOMONHUTENBHAS JHTEpaTypa, ydeOHO-METOIWYEcKHe 3aJaHus HeoOXOIMMBIe
JUISL M3y49EHHS AUCIUTIINHEI M pabOTHI HA TaO0pPaTOPHBIX, MPAKTHUCCKUX 3aHATHSIX.

W3yueHne ka0l TeMbl cIedyeT HAaYMHATh C BHUMATEIbHOTO O3HAKOMIEHHUs ¢ HabopoMm BompocoB. OHH OPHEHTUPYIOT CTYICHTA,
MOKa3bIBAIOT, YTO OH JOJDKEH 3HATh 10 AaHHOW Teme. CiemyeT MMEThb B BHAY, YTO y4eOHHMK MM ydeOHOe IocoOHe MMEeT CBOIO
JOTHKY IOCTPOEHHUS: OJHH aBTOpHI Ooliee IIMPOKO, a Apyrue Oojee Y3KO paccMaTpUBAIOT Ty WM WHYO mpoOiemy. Ilpm n3ydennn
mo0oii TemMbl pabouell TporpaMMbl  ClEAyeT IOCTOSHHO OTMeuYaTh, Kakde BOMPOCH (MyCTb B HMHOW  JIOTMYECKOI
MOCJIEI0OBATEIBHOCTH) PACCMOTPEHBI B JaHHOW IIaBe ydeOHMKaA, ydeOHOTo mocoOwus, a Kakue omymieHbl. [lo 3aBepuieHnu paboTHI
HaJl y9eOHHMKOM JOJDKHA OBITH SICHOCTH B TOM, KaKHE TEMBI, BOIIPOCHI IPOTPaMMBI Y4eOHOTO Kypca BBl YK€ H3YUWIH, a Kakue
HOPEICTONT HU3YYHTh IO APYTMM HCTOYHHKAM. B cirydae BO3HMKIIMX 3aTPyJHEHHH B MOHHMAaHHM Y4eOHOTO MaTepHana CIeayeT
00paTUThCA K APYrUM UCTOUHUKAM, TJ€ U3JI0KEHHE MOXKET 0Ka3aThesl 00JIee JOCTYMHBIM.

[TonnMaHWe M yCBOGHHE COJICPXKAHMSA Kypca HEBO3MOXKHO 0€3 UETKOTO 3HAaHHUS OCHOBHBIX TEPMHHOB M IOHSATHH, HCIIOJIb3YyeMBIX B
JIAHHO! JMCUMILIMHE 10 KaKIOM KOHKPETHOW Teme. [ 3TOro CTYIEHT MOJDKEH MCIOJb30BATh ONPEACICHUS HOBBIX TEPMHHOB,
KOTOpBIE JaBaJHCh HA JIEKIUH, a TAK)Ke B PEKOMEHIOBAaHHBIX yueOHBIX M HH()OPMALMOHHBIX MaTepHanax.

CoBpeMeHHBIE CPECTBA CBSA3U MO3BOJIIOT CTPOMTH B3aMMOOTHOLIEHUS C MPENOJaBaTeIeM U BO BPEMS CaMOCTOATENBHOH pabOoTHI €
TIOMOIIIBI0 MHTEPHET-BUACO-CBA3M, a HE TOJBKO BO BpEMs ayJUTOPHBIX 3aHATHH M KOHCYNbTamui. s mpoXyKTWBHOTO OOIICHMS
CTyAEHTy HEOOXOJMMO BIAJETh HABBIKAMH JIOTHYHOTO, IIOCICIOBAaTENBHOTO ¥ TIOHATHOTO WU3JIOKCHHS CBOETO BOIPOCA.
JKenarensHo, 4TOOBI CTYAEHT 3apaHee HamMMcal 3IEKTPOHHOE MHChMO, B KOTOPOM MEPEUHUCIMI MHTEPECYIOIIHE €ro BOIMPOCHI WU
BOMPOCHI, HM3y4€HHE KOTOPBIX MPENCTABISAETCd €My 3aTPyIHUTENBHBIM. OTO JacT BO3MOXKHOCTh IPENOJABATENIO ONEPAaTHBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3HU 1 00JIee Ka4eCTBEHHO ITOITOTOBUTHCS K ITOCTEAYIONTIM 3aHATHSM.

IIPUJIOXEHNUA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



