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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 14.06.2023 r., npotokos Ne 17.

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 MeToandeckoit komuccnu paxynprera [ aBpumos B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | popmupoBanre HEOOXOAMMOI HadanbHOM 0a3bl 3HAHMIA O 3aKOHAX PABHOBECHS W JABIKEHUS KUAKOCTEH U rasa,
puoOpeTeHre CTyAeHTaMI HaBBIKOB pacueTa CHJl, JEeWCTBYIOIIMX HA CTEHKH PEe3ePBYapOB, THAPABINYECKOTO pacueTa
TPYOOIPOBOJIOB PA3IMYHOTO HA3HAUCHHMS, PEIICHHS TEXHOJIOTUYECKHX 3a1a4 IPOHU3BOJICTBA, 3a71a4 OOPBOBI ¢
OCJIOKHEHUSIMU M aBapUsSMHU, KOTOPbIE MOTYT BOSHUKHYTh B TUAPOAMHAMUYECKUX CUCTEMAX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Ik (pasnen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:
2.1.1
2.1.2
2.1.3

2.1.4 | [IpodeccnoHanbHBIE KOMITBIOTEPHBIE TPOTPAMMEI

2.1.5 | Terutodpusuka

2.1.6 | DKOHOMHKA U yIpaBlICHUE OpTraHu3aIueit

2.1.7 | DnexTpoTeXHUKa U 3JIEKTPOHUKA

2.1.8 | Matematuka

2.1.9 | MaremaTtudeckoe MOJIeIMPOBaHNE

2.1.10 | MaTepuanoBeneHue

2.1.11 | Mexanuka

2.1.12 | IIpaBuia u 6€30MaCHOCTH JOPOKHOTO JIBUKCHUS

2.1.13 | YuebHas mpakTHKa, O3HAKOMHUTENbHASI IPaKTHKA

2.1.14 | ®uzuka

2.1.15 | ®us3uonorus yeiroBeKa

2.1.16 | dunmocopust

2.1.17 | Beenenue B mpo¢ecCHOHANBHYIO AATENEHOCTh

2.1.18 | UadopmaTrka

2.1.19 | KynbTypa peun u aenoBoe oOLIeHHE

2.1.20 | HauepratensHast reoMeTpus 1 HHXKEHEpHas rpaduka

2.1.21 | CTyneHTsI B cpefie DJISKTPOHHOTO 00yJIeHUs

2.1.22 | Xumus

2.1.23 | Dxonorus

2.2 | JMCHMILUTMHBI M MPAKTHKH, JIsl KOTOPbIX OCBOCHHE JAHHOH TUCHUTIIUHBI (MOXY.JI) HEOGX0IUMO KAK
npeaIecTByOIee:

2.2.1 | [IponsBoACTBEeHHAS MPAKTUKA, IPSIAUIIOMHAS PAKTHKA

2.2.2 [ [Ipon3BoACTBEHHAs MPAKTUKA, TEXHOJIOTHYECKas! (IIPOSKTHO-TEXHOJIOTHYECKAs) IPaKTHKA

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI TUCLIATIINHBI
(MOJY.JIS)

YK-1. Cioco6eH oCcymecTBIATh MOUCK, KPUTHUECKHI aHAITN3 ¥ CHHTE3 MH()OPMAIIH, TIPUMEHSATH CUCTEMHBIH ITOIX O] TS
pCILICHHS TIOCTABICHHBIX 33184

YK-1.1 3HaeT: METOIUKH MOUCKA, cOOpa 1 00paboTKH HH(POPMALIUH, METOX CHCTEMHOTO aHATIH3a

YK-1.2 YMeer: IpuMeHATh METOIUKH IOKCKa, cO0pa, 00paboTKN HH(POpMALNH, CHCTEMHBIH ITOIXOA AT PEIICHHUS ITOCTaBICHHBIX
3a7a4 U OCYIIECTBIATh KPUTHUECKUH aHATIU3 U CHHTE3 HH(OpMALUH, TTOTyIeHHON U3 aKTYaJIbHBIX POCCHUCKUX U 3apyOeKHBIX
UCTOYHHUKOB

VK-1.3 VMeer HaBBIKHU: TTOHCKA, cOOpa U 00pabOTKH, KPUTHYECKOTO aHAIN3a U CHHTEe3a HHPOPMAIHH, IS PEIICHHS
MOCTaBJICHHBIX 3324

OIIK-1. Crioco0OeH yauTHIBaTh COBPEMEHHBIEC TEHICHIINH PA3BUTHS TEXHUKH M TEXHOJIOTHH B 00J1aCTH TeXHOCHEPHOH
6e301macHOCTH, U3MEPUTENEHON U BRIYUCIUTEILHON TEXHUKN, HH(POPMAIMOHHBIX TEXHOJIOTHH P PENICHUN TUIIOBBIX 33134 B
obnactu npodecCUOHANBHON IeSITebHOCTH, CBSI3aHHOM € 3alIUTON OKpYXKaIOLel cpebl U oOecreueHneM 0€30MacHOCTH YeI0BeKa;

OIIK-1.1 ITorrMaeT coBpeMeHHbIE TEHACHINHT PA3BUTHA TEXHUKHU U TEXHOJIOTUH B 001acTH TeXHOC(hEpHOIT Ge30macHoCTH,
U3MEPHUTEIBHON U BEIMHUCIUTEIBHOM TEXHUKH M TIPUMEHSIET UX B CBOCH IPO(ECCHOHATIBHOM e TeIbHOCTH

OIIK-1.2 [IpuMeHsieT MaTeMaTHYECKHIA ammapaT JJIsl pelIeHHs THIIOBBIX 3a7a4 B 00JIACTH MPO(PECCHOHANBEHOMN eI TeTbHOCTH

OIIK-1.3 Pa3pabatbIBaeT IpOCThIC MATEMAaTHYECKHE MOAEIN 00BEKTOB, IPOLIECCOB, SBJICHUI P 33JaHHBIX JOIYIICHUAX U
OTpaHWYEHHAX B 00J1aCTH MPOQeCCHOHANBHOM NeATeTHOCTH, CBA3aHHON C 3aIIUTOH OKpYy)KalomIeil cpexsl 1 o0ecriedeHuEM
6€30I1acHOCTH 4elIoBeKa




B pe3ysbTaTe ocBOeHUs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH
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3HaTh:

3.1.1

- OCHOBHBIC IIOHATHUA W 3aKOHBI PAaBHOBECHSA W ABHIKCHHS JKUJIKOCTEH U METOJIbl

3.1.2

MIPUMEHCHUA 3TUX 3aKOHOB IIPU PECIICHUU TCXHUYCCKUX 3aJ1a;

3.13

-OCHOBHBIE ITAPaMETPhI U CIOCOOBI pacdeTa MOTOKOB B TPYOOIIPOBOAAX U OTKPHITHIX PYCIAX; - CHOCOOBI THAPABIMYECKOTO
000CHOBaHUS pPa3MepOB THAPOCOOPYKEHUIL;

3.1.4 | -ocHOBBI QMIBTPALIUOHHBIX PACYETOB.
3.2 | YmeTh:
3.2.1 | - BEIOMpATh THIIOBBIE U pa3padaTHIBATh HOBBIC TEXHUYECKHE PEIICHHS THIPABINICCKUX U Ta30BBIX CHCTEM M COOPYKEHHUH

COTTIACHO COBPEMEHHBIM HOPMaM, BEIOHPATh MaTepHAIbI;

322

- IPOBOANTH MPAKTHYECKUE PACUETHI PA3INIHBIX PE3EPBYAPOB, IPOCTHIX M CIOKHBIX TPYOOIIPOBOJIOB, BOAOIPOMYCKHBIX
1 (UIBTPAIIMOHHBIX COOPYKEHHUH, KOIeOaHHH NaBIEHHUS TP TUAPABINIECKOM yAape.

3.3

HNMeTh HaBBIKM M (MJ1H) ONBIT J€SITEIbHOCTHU:

33.1]-

TMJPABIMYECKOTO pacdyeTa U KOHCTPYHUPOBAHUS HMHXXEHEPHBIX COOPY)KEHHMH, CUCTEM U TEXHOJOIMYECKOIO
o0opynoBaHus, rpadOaHATUTUIECKIMH METOJAMH aHAIIN3a PEKUMOB HX PaOOTHI, B TOM YHCIIC aBAPUIHBIX.
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- MPOBCACHUA TUAPOAIPOIUHAMUICCKUX OKCIEPUMEHTOB U METOJaM1 06pa6OTKI/I UX PE3yIbTaTOB.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIA)

HaunmeHnoBaHue pa3iesioB u TeM /BU] Cemectp / | HacoB | Komneren- | Jluteparypa | Uurte | [Ipak. | Ilpumeuanne
3aHATHA/ Kype 1107071 PaKT. | moar.
Paznen 1. 'mapocraTuka
OCHOBHEBIE CBOMCTBA KUIKOCTEN U Tra30B. 4 2 VK-1.1 VK- JI1.1 2 0 IIpoGnemuas
dusryueckre CBONCTBA XKUIKOCTeH. /JIek/ 1.2 VK-1.3 JI1.2J12.1 JIEKIMS
OIIK-1.1 2122
OIIK-1.2
OIIK-1.3
OcCHOBHBIE CBOWCTBA KUJKOCTEH U Ta30B. 4 8 YK-1.1 VK- JIT.1 0 0 Ormpoc
®dusngeckue cBOWCTBa XuIKocTer. /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 2122
OIIK-1.2
OIIK-1.3
OCHOBBI THAPOCTATUKU. Y paBHEHHUE Ditepa. 4 0 YK-1.1 VK- JI1.1 0 0 Ormpoc
3akoH [Tackanss. OCHOBHOE ypaBHEHUE 1.2 YK-1.3 JI1.2712.1
ruapocTaTuky /JIex/ OIIK-1.1 2132
OIlK-1.2
OIIK-1.3
OCHOBBI THAPOCTATUKU. Y paBHEHHUE Diepa. 4 0 YK-1.1 VK- JI1.1 0 0 Omnpoc, 3amuTa
3akoH [lackans. OcCHOBHOE ypaBHEHUE 1.2 VK-1.3 JI1.2J12.1 1a60PaTOPHBIX
ruapoctatuky /J1ad/ OIlK-1.1 2122 pabot
OIIK-1.2
OIIK-1.3
OCHOBBI THAPOCTATUKU. YpaBHEHHUE Diinepa. 4 0 YK-1.1 VK- JI1.1 0 0 Omnpoc,
3akoH Ilackans. OcHOBHOE ypaBHEHHE 1.2 VK-1.3 JI1.2J12.1 perieHue
ruapoctatuxu /I1p/ OIIK-1.1 01022 3ajau.
OIIK-1.2
OIIK-1.3
OCHOBBI THAPOCTATUKH. Y paBHEHHUE Ditepa. 4 13 YK-1.1 VK- JIT.1 0 0 Ormpoc
3akoH [lackans. OcHOBHOE ypaBHEHHE 1.2 VK-1.3 JI1.2J12.1
rugpoctaruxu /Cp/ OIIK-1.1 2132
OIIK-1.2
OIIK-1.3
Paznen 2. 'mapoagunamuka
OCHOBBI KHHEMAaTHKH. 4 0 YK-1.1 VK- JI1.1 0 0 Ormpoc
Busl ABMOKEHHS )KUIKOCTU 1.2 VK-1.3 JI1.2J12.1
/JTex/ OIIK-1.1 2122
OIIK-1.2
OIIK-1.3




OCHOBBI KHHEMaTHKU. 2 VYK-1.1 VK- J1.1 Kpyrustii cron
Buap! 1BHKEHUS KUIKOCTH 1.2 VK-1.3 JI1.2J12.1
/J1a6/ OIIK-1.1 2122

OIIK-1.2

OIIK-1.3
OCHOBBI KHHEMAaTHKH. 0 YK-1.1 VK- JIT.1 Ompoc,
Buae! 1BHKEHUS )KUIKOCTH 1.2 VK-1.3 JI1.2J12.1 peleHue 3a1a4
Mp/ OIIK-1.1 2122

OIIK-1.2

OIIK-1.3
OCHOBBI KHHEMAaTHKH. 9 YK-1.1 VK- JI1.1 Ormpoc
Buasl ABMOKEeHHS KUIKOCTU 1.2 VK-1.3 JI1.2J12.1
/Cp/ OIIK-1.1 2122

OIlK-1.2

OIIK-1.3
OCHOBBI TUIPOJUHAMUKU. YpaBHEHUE 2 YK-1.1 VK- JI1.1 Onpoc
beprynnmu s 1.2 VK-1.3 JI1.2J12.1
UJeaIbHOM U peaslbHOM KUJAKOCTH. OIIK-1.1 2192
/JTex/ OIIK-1.2

OIIK-1.3
OCHOBBI THIPOAUHAMUKH. YpaBHEHHE 2 VYK-1.1 VK- J1.1 YuebHas
Bepuynnu s 1.2 VK-1.3 JI1.2J12.1 JICKYCCHS
UJeaIbHOM U peaslbHOM KUAKOCTH. OIIK-1.1 2132
/J1a6/ OIIK-1.2

OIIK-1.3
OCHOBBI THAPOJMHAMHUKHU. YpaBHEHUE 2 YK-1.1 VK- JI1.1 Pabora B
Bepuymmu s 1.2 VK-1.3 JI1.2J12.1 MaJIbIX Ipymmnax
UJeaIbHOM U peabHOM KUAKOCTH. OIIK-1.1 21 92
Mp/ OIIK-1.2

OIlIK-1.3
OCHOBBI THUAPOJAMHAMUKH. YpaBHEHUE 8 YK-1.1 VK- JIT.1 Ormpoc
bepuynnu nns 1.2 VK-1.3 JI1.2J12.1
UJeaIbHOM U peasbHOM KUAKOCTH. OIIK-1.1 D132
/Cp/ OIIK-1.2

OIIK-1.3
I'uppasnuyeckue notepu, ux Buabl. Pacuer 0 VK-1.1 VK- JI1.1 Orpoc
KOd(QQUIEHTa THAPABINIECKOTO 1.2 VK-1.3 JI1.2J12.1
conpotusnenus /Jex/ OIIK-1.1 2132

OIlK-1.2

OIIK-1.3
T'unpaBnauueckue notepu, ux Buabl. Pacuer 0 YK-1.1 VK- J1.1 Omnpoc, 3amuTa
k03¢ (hUIKEHTa THAPABIMIECKOTO 1.2 VK-13 JI1.2J12.1 1a00paTOPHBIX
conpoTuBieHus /J1a6/ OIIK-1.1 2122 pabot

OIIK-1.2

OIIK-1.3
TunpaBnuueckue norepu, ux BuAbl. Pacuer 2 YK-1.1 VK- JI1.1 Omnpoc,
KOA(PUIHEHTA THAPABINIESCKOTO 1.2 VK-1.3 JI1.2J12.1 pelieHue 3a1a4
conpotusnenus /T1p/ OIIK-1.1 21092

OIIK-1.2

OIIK-1.3
TunpaBnuueckue norepu, ux BuAbl. Pacuer 10 YK-1.1 VK- JIT.1 Ormpoc
KOX(QPUIIIEHTA THAPABINICCKOTO 1.2 YK-1.3 JI1.2712.1
comnporusienus /Cp/ OIIK-1.1 2122

OIIK-1.2

OIIK-1.3
TpyoonpoBoasl, BUIBL. ['HapaBirndeckuii 0 YK-1.1 VK- JIT.1 Orpoc
pacyer mpoCThIX TPyOOorpoBoIoB /JIex/ 1.2 YK-1.3 JI1.2712.1

OIIK-1.1 2122

OIlK-1.2

OIIK-1.3
TpyoonpoBo s, BUIBL. ['HapaBimaeckuit 0 VK-1.1 VK- JI1.1 Ormpoc,
pacuer npocThIx TpydornpoBoaos /IIp/ 1.2 VK-1.3 JI1.2J12.1 pelieHue 3a1a4

OIlIK-1.1 2132

OIIK-1.2

OIIK-1.3




TpybompoBoasl, BuAsL. [napaBamuecKuii 12 VYK-1.1 VK- J1.1 Omnpoc
pacuer npocThix TpydonpoBoaoB /Cp/ 1.2 VK-1.3 JI1.2J12.1

OIIK-1.1 3132

OIIK-1.2

OIIK-1.3
Hcrevenue sxuaKoCT 4epe3 OTBEPCTUS U 0 YK-1.1 VK- JIT.1 Ormpoc
Hacaakw. /Jlex/ 1.2 VK-1.3 JI1.2J12.1

OIIK-1.1 2132

OIIK-1.2

OIIK-1.3
Ucreuenue )XKUAKOCTH Yepe3 OTBEPCTUS U 0 YK-1.1 VK- JI1.1 Ompoc, 3ammura
Hacazakw. /J1a6/ 1.2 VK-1.3 JI1.2J12.1 nmabopaTopHBIX

OIIK-1.1 0132 pabot

OIlK-1.2

OIIK-1.3
Hcreuenue xKUIKOCTU YEPE3 OTBEPCTUS U 0 YK-1.1 VK- JI1.1 Omnpoc,
Hacanku. /IIp/ 1.2 YK-1.3 JI1.2J12.1 peleHue 3aaa4y

OIlIK-1.1 3132

OIIK-1.2

OIIK-1.3
HcTeueHue xKUIKOCTU Yepe3 OTBEPCTHS U 11 VYK-1.1 VK- J1.1 Ompoc
Hacazaxku. /Cp/ 1.2 VK-1.3 JI1.2J12.1

OIIK-1.1 3132

OIIK-1.2

OIIK-1.3
T'unpaBnuyeckuit yaap. 0 YK-1.1 VK- JI1.1 Omnpoc
I'unpasnuyeckue cTpym. 1.2 VK-1.3 JI1.2J12.1
/JTex/ OIIK-1.1 2122

OIIK-1.2

OIlIK-1.3
I'unpasnuyeckuii yaap. 0 YK-1.1 VK- JIT.1 Ompoc, 3ammura
I'mppaBnudeckue cTpyu. 1.2 VK-1.3 JI1.2J12.1 nabopaTopHBIX
/J1ab/ OIIK-1.1 2122 pabot

OIIK-1.2

OIIK-1.3
I'unpasnuyeckuii yaap. 0 YK-1.1 VK- JI1.1 Ormpoc,
T'unpaBnuyeckue crpyu. 1.2 VK-1.3 JI1.2712.1 peuieHue 3ana4
Mp/ OIIK-1.1 3132

OIlK-1.2

OIIK-1.3
Tunpasnuueckuii yaap. 12 VK-1.1 VK- JI1.1 Ormpoc
T'unpaBnuyeckue crpyu. 1.2 VK-13 JI1.2J12.1
/Cp/ OIIK-1.1 3132

OIIK-1.2

OIIK-1.3
PaBHOMEpHOE TeueHHe BOABI B OTKPBITBHIX 0 YK-1.1 VK- JI1.1 Ompoc
kaHanax. /Jlex/ 1.2 VK-1.3 JI1.2J12.1

OIIK-1.1 3132

OIIK-1.2

OIIK-1.3
PaBHOMEpHOE TeueHHWE BOJABI B OTKPBITBHIX 0 YK-1.1 VK- JIT.1 Ompoc,
kananax. /TIp/ 1.2 YK-1.3 JI1.2712.1 peleHne 3a1aq

OIIK-1.1 2132

OIIK-1.2

OIIK-1.3
PaBHOMEepHOE TedyeHHe BOJbI B OTKPBITHIX 12 YK-1.1 VK- JIT.1 Orpoc
kaHanax. /Cp/ 1.2 YK-1.3 JI1.2712.1

OIIK-1.1 0132

OIlK-1.2

OIIK-1.3
Hacocsl, Bugsl. TpyOonpoBoa ¢ HacOCHO# 0 YK-1.1 VK- JI1.1 Orpoc
cucremoit momauwn /Jlex/ 1.2 VK-1.3 JI1.2J12.1

OIlIK-1.1 2132

OIIK-1.2

OIIK-1.3




Hacocsl, Bunsl. TpyOonpoBoa ¢ HacoCHOi 4 0 VYK-1.1 VK- JI1.1 0 0 Omnpoc, 3amuTa
cucremMoi moaauu /J1a6/ 1.2 VK-1.3 JI1.2J12.1 J1a00paTOPHBIX
OIIK-1.1 3132 pabort
OIIK-1.2
OIIK-1.3
Hacocgl, Bunel. TpyOonpoBoa ¢ HacocHOit 4 0 YK-1.1 VK- JIT.1 0 0 Ompoc,
cucteMoit monaun /I1p/ 1.2 VK-1.3 JI1.2J12.1 peleHue 3a1a4
OIIK-1.1 2122
OIIK-1.2
OIIK-1.3
Hacocpsl, Bugsl. TpyOonpoBoa ¢ HacOCHO# 4 10 YK-1.1 VK- JI1.1 0 0 Ormpoc
cucremoit mogaqu /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 2122
OIlK-1.2
OIIK-1.3
Kypcoas pabota /Cp/ 4 18 | YK-1.1 VK- J1.1 0 0 KonTpons
1.2 VK-1.3 JI1.2J12.1 BBITIOTHEHUS U
OIIK-1.1 2192 3amura KP
OIIK-1.2
OIIK-1.3
Pa3znena 3. Dk3amen
TlonroToBka K 3K3aMeHy U €ro cjaya B 4 9 VK-1.1 VK- JI1.1 0 0 Ormpoc,
MIEpUOJ SK3aMEHAIIMOHHOH ceccuu /DK3aMeH/ 1.2 VK-1.3 JI1.2J12.1 TECTUPOBaHHE
OIIK-1.1 3132
OIIK-1.2
OIIK-1.3

5. ®OH/JI OHEHOYHbIX CPEACTB

5.1. ITpumepHbIii nepeyeHb BOMPOCOB K 3a4YeTy

He npenycMoTpeHO y4eOHBIM ITAHOM

5.2. IlpuMepHBIii NepeYyeHb BONMPOCOB K IK3aMeHY

OcHoBHEBIE (hU3MUECKUE CBOWCTBA XUAKOCTEI U ra3oB.

I'mapocraTrdeckoe JaBIEHUE U €T0 CBOMCTBA.

OcCHOBHOE YpaBHEHHUE THAPOCTATHKH (Diiepa).

CymMapHasi cula THAPOCTATUYECKOTO IaBICHUS KUAKOCTH Ha IIIOCKHE MIOBEPXHOCTHU U TOUKA €€ IPUI0KCHUSI.
CymMapHast cujia THAPOCTaTUYECKOTO JABICHUS KUIKOCTH Ha KPUBOIMHEHHBIE MOBEPXHOCTH (3akoH Apxumena).
OTHOCHUTENBHOE PABHOBECUE KUJKOCTH.

T'uppocraTryeckne MexaHI3MBI (THAPABIHYECKUI JOMKPAT, IPEcC, MyIbTUIITHKATOP, THAPOAKKYMYIISTOD).
Kunematuka >kuaxocTy 1 raza. OCHOBHBIE IOHATHS B THAPOJHHAMUKE.

VpaBHeHHE HEPA3PBIBHOCTH MOTOKA.

JlamuHapHBIN pexuM ABMKeHUs xkunkoctu. Kpurepuii Peiinonbzca.

TypOyaeHTHBII PEKUM JBIKEHHUS )KUAKOCTH.

Ypasuenue /. bepHymiu 1u1st 31eMEeHTapHOM CTPYHKH HI€aJbHON U pealbHON KUAKOCTH.

VYpasuenue Jl. bepHymiu a5 noToka peanbHON &KUIKOCTU. ['eOMEeTpUUECKUil CMBICIL.

Ouepreruueckuii cMmbict ypaBHeHus J. beprymm.

IloTtepu Hanopa no JmHe Tpyoonposoaa. Popmyna dapcu-Beiicbaxa.

KoaddunueHT rugpaBandeckux notepb A1s TypOyJICHTHOTO PEeXHMa.

Mectnsle notepu Hanopa. @opmyna lapcu.

T'unpaBianyeckuii pacueT KOPOTKOTO TPyOOIPOBOA.

I'mpopaBnudeckuii pacyeT MOCIEI0BATEIBHO U MTAPAJUICIIBHO COSUHEHHBIX TPYO.

VcreueHne )KUAKOCTH Yepe3 OTBEPCTHE B TOHKOH CTEHKE.

Hcredenne KHUAKOCTH Yepe3 HaCaAKH.

Hcredenune ®UOAKOCTH NPU epeMeHHOM Hanope. OnopoKHEHHEe IPU3MATUIECKOTO COCY/a.

Cuna BO3A€HCTBUS CTPYH (ITOTOKA) HA TBEPYIO CTEHKY.

IIpsimoit runpasnuueckuit ynap. @opmyna H.E. XKykosckoro.

Henpsmoii ruapasnnyeckuit ynap. Jlokanuzanus rugpoynapa.

JIBr>keHre KUAKOCTH B IoTKax. @opmyna [llesn.

Kraccnduxarus ruipaBIMIecKiuX MaIlnH.

Kraccuguxanus Hacocos.

YceTpoiicTBo U paboTa LHEHTPOOEKHOTO Hacoca.

ITpon3BoAUTENBEHOCTD, HATIOP, MOLTHOCTH M K.IL.J. HACOCOB

OcHOBHOE ypaBHEHHE JIONACTHHIX MamnH. Popmyna Diinepa.

OCHOBHBIE XapaKTEPUCTUKU IIEHTPOOEKHOTO Hacoca (Hamop, pacxo] M K.ILJ. OT HOJa4H - rpaduku).
Pabora Hacoca Ha TPyOOIIPOBOAI.

IMTocenoBaTenbHas M MapajUielibHas paboTa IEHTPOOSKHBIX HACOCOB.




PerynupoBanue paboThI IIEHTPOOEKHBIX HACOCOB.
ITpenenpHas BrICOTA BcachlBaHUs HacocoB. KaBurarusi.
TwuIe! 1 MapKu IEHTPOOSIKHBIX HACOCOB.

OceBBblIe HACOCHL.

Buxpessie HacoChI.

Bonoctpyitnslii Hacoc.

Dpmudr.

T'upporapan.

[TopriHeBble HACOCHI (OAMHAPHOTO, JBOIHOTO, TPOHHOTO U NP PEPEHIIUANBHOTO ICHCTBHS).
[IlecTepeHHbIE HACOCHI.

PoTopHO-IIIacTHHYATEIC HACOCHL.

Bentunsatopsl.

Komnpeccopsi.

5.3. TeMaTuKa KypCcOBBIX Pa00T (KYpPCOBBIX IPOEKTOB)

He npemycMoTpeHO yIeOHBIM ITAHOM

5.4. ®oHA OLIEHOYHBIX CPEACTB [IJIsl MPOBEACHHS TEKYIero KOHTPOJIS

Temrsl nokIag0B

[MonsaTHe 0 THIPOTa30ANHAMHKE KaK O HayKe.

Cuiibl, JEWCTBYIOIINE HA )KUIKOCTb.

OCHOBHBIE CBOICTBa KaNleIbHbIX XKUAKOCTEH. CIKUMAEMOCTb.

OcHOBHBIE CBOICTBa KalelbHbIX kuaKocTel. TemneparypHoe pacmupernue. ConpoTusieHue pacTsLkeHUI0. CHIIbl IOBEPXHOCTHOIO
HATSDKEHUSI.

OcHOBHBIE CBOIICTBA KaMleIbHbIX XXUAKOCTeN. BsizkocTs. McnapseMocTb.

I'mppocraTuyeckoe naBiieHUE U €r0 CBOMCTBA.

OCHOBHOE YPaBHEHHE THAPOCTATHKH

Juddepenipanbabie ypaBHEHUS] PABHOBECHS JKHIKOCTH.

Cuia naBiieHMs Ha IJIOCKYIO CTEHKY.

Cuna naBiieHUs Ha KPUBOJIUHENHHYIO CTEHKY.

[IpsiMonuHeiHOe, paBHOYCKOPEHHOE IBMXKEHHE COCYa C )KUAKOCTBIO.

PaBHOMEpHOE BpallleHHE cocya ¢ )KUAKOCTBIO.

KunemaTrka v AHHAMEKA )KUAKOCTH. OCHOBHBIC TIOHATHS. METOIbI OTIMCAaHUS JBYKCHUS JKUIKOCTH.
Kunemartuka n quHaMuka sxuakocta. OcHoBHBIE AuddepeHanbHble ypaBHEHHS IBIDKSHUST HEBI3KOU )KUAKOCTH.
Kunematuka 1 JUHaMUKA KUAKOCTH. Y paBHEHUE HEPA3PBHIBHOCTH.

Buxpessie 1 Oe3BUXpEBEIC IBIDKCHUS. Y paBHEHHS KOMIIOHCHTOB BHXPSL.

Kunemartuka u quaaMuka sxuakocta. OOmmii ciydait ypaBHeHus: bepHysuu.

Kunemartuka 1 JMHaMuKa KUAKOCTH. YacTHbIe ciaydau ypaBHeHUs bepHymu.

KunemaTnka u auHamuka >xuakoctu. Marterpan Jlarpamxa.

KuneMaTrka v JHHAMEKA XUJIKOCTH. Y PaBHEHHE ABHKCHUS BSI3KOW MKHKOCTH.

KunemaTtuka u auHaMuKa KuakocTu. Y paBHeHue bepHyiu Juis ra3zos.

Kunematuka 1 [UHaMUKa KUAKOCTH. Y paBHeHUE BepHYITH U1 3JIeMEHTapHON CTPYHKH HECKMMAEMOH JKUIKOCTH.
KunemaTyka u tnHaMUKa KHUIKOCTH. Y paBHeHUE bepHY/H U1 CTPYHKH BA3KOH KUAKOCTH.

IInockoe noreHuuanbHOE ABMKeHUE. [loTeHMan ckopocTu.

IInockoe noreHuunanbHOE ABMKeHHE. DYHKIUS TOKA.

[Tnockoe moTeHIMANBHOE IBIDKCHHE. B3anM0o3aMeHAeMOCTh MOTEHIHATIa CKOPOCTH M (DYHKIMH TOKA.

ITnockoe noTeHnnanbHOE ABUXKEHUE. PaBHOMEpHOE IBUKEHUE, AapaIEIbHOE KOOPIUHATHBIM OCSIM.

IInockoe noteHunanbHOE ABMKEHUE. VICTOUHUKY U CTOKH.

IInockoe noteHuuanbHOE ABMKEHUE. [IUpKyIALMOHHOE TEUEHHE.

OCHOBBI THAPOANHAMHUYECKOTO TOI00HS.

JlamuHapHO€E TeueHue KUAKOCTU. 3aKkoH Ilyaszeiins.

JlamunapHOE TeueHHe xkuakocTu. OnpenencHue ko3¢ GuunueHTa IponopHoHaIbHOCTH B popmyne Japcu-Beiicoaxa.

6. YHEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. PexoMeHayemas IuTepaTypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3armaBue WznarensctBo, ron | Komnu-Bo
JI1.1 | Wrepennuxt /. B. I'mppaBnuka: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
Jlans, 2022 HBIA
pecypce
JI1.2 | Moprynos K. I1. I'mapaBnuka: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
Jlanw, 2022 HBIHA
pecypc

6.1.2. lonoTHUTe/IBLHAS JIUTEPATypa

ABTOpBI, COCTaBUTENHU 3araBue W3narenscTBo, rog | Koanu-Bo




ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI2.1 [Kpecturn E. A., 3aayHUK 110 THAPABIHKE C IPIMEPaMH PacueToB: yueOHOE CII6.: Jlans, 2018 | DnexTpoH
Kpectun E. U. nocooue HBIH
pecypc

6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "MHTepHeT"

31 | xaranor Poccuiickoii rocynapcTBeHHON ONOIHOTEKH

D2 | karanor Poccuiickoil HarmoHaNBHOM OMOIHOTEKH

6.3.1 IlepevyeHnb MpPOrpaMMHOro odecrevdeHust

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 IlepeuyeHb MHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexkTpoHHbIH epuonanieckuil cnpaBouHuk «Crucrema TAPAHT». [TonHOTEKCTOBEIHN, 00HOBIsAeMBIiA. JlocTym Mo
JIOKaJILHOM CETH aKaJeMUH

6.3.2.2 | OnexTpoHHas OMOIHOTEUHAs cHCcTeMa H3aTensecTBa «Jlanby. ITomHOTEKCTOBAs 3MEKTPOHHAS ONOIHOTEKA.
VHnuBHIyanbHBIN HEOTpaHHYCHHBIH TOCTYN Yepe3 (PUKCUPOBaHHBINH BHEIIHMIA [P anpec akageMun HEOTpaHUUCHHOMY
KOJIMYECTRY MOJIb30BaTENICH U3 JIIO00M TOYKH, B KOTOPOH MMeeTcst TocTyn kK cet MuTtepHet.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug padot Haznauenue OCHaIIEeHHOCTh
[Tomemenue s Croubl (28 1mT.), cTynbs (48 mt.), mKad U CTEIIAKH C JINTEPATYPOH,
CaMOCTOSTETTFHOM PaOOTHl | KOMITBIOTEPHAS TEXHHKA C BO3MOXKHOCTBIO MTOJKITIOYCHUS K CETH
1-204 "NuTepHeT" B 00ecnedeHIeM JOCTYyNa B 3JIEKTPOHHYIO
“H(POPMALMOHHO-00pa30BATENbHYIO CpeAy OpraHu3anuu(4 mr.).
VY4uebHast ayauTopust JHocka yaeHnveckas HacTeHHas TpexdiaemeHnTHas (1 mr.), kadenpa
JIeKTopa HacToJbHas (1 1wIT.), CTON yueHH4ecKknui 4-X MEeCTHBIH Ha
1-404 MeTajutokapkace (26 mr.), cron npenofaBarenbekuid (1 mr.), cTyn

nosymsirkuii (1 mr.), ckamelika 4-x MeCTHas Ha MeTaJuIoKapkace (25
IIT.), TUIAKAaT HACTeHHBIH (1 mT.)

VYueOHas ayquTopHs O0opynoBaHHe JUIS TIPOBEICHAS 1a00PaTOPHBIX padoT:
«Omnpenenenne pexuMa JIBIDKSHUS KAIKOCTY, «OTbITHAS
WIITIOCTPAIHsl ypaBHEHUs OepHymwIn», «Onpenencaue ko3hhuunueHTa
COIPOTHUBIEHUS», «VIcTeueHne KUIKOCTH Yepe3 OTBEPCTHS U
Hacankm», « uapaBiIMdeckuii yiap B HATOPHOM TPYOOTIPOBOICY,
1-410 «BomonogbeMHUKNY, «lnHAMUYECKHE U 00BbEMHBIE HACOCHI»,
«O06beMHBIH THapONPUBOLY, «[ HApOIMHAMUYECKUE TTEPEaAum».
OKpaH HaCTEeHHbI pyIOHHBIN. J[ocka yueHHueckast HacTeHHas 3-X
aJIeMeHTHast, cTois! (16 mT.), cTynbs yaerndeckue (32 mr.), kadenpa
JIEKTOpa HaCTOJbHAS, CTEIIIAXKH, CeH(, CTYI MOTYMATKUHA YepHBIH,
CTOJI MPENOIaBaTeNbCKHUH (2 mT.)

IMomerenue uist KommblotepHast TEXHHKA C BO3MO>KHOCTBIO MOAKIFOUCHUSI K CETH
caMoCTOosATeNbHOM paboThl | "MHTepHeT" U oOecriedeHneM T0CTyIa B SIIEKTPOHHYIO
nH()OPMANMOHHO-00pa30BaTENbHYIO CPEAY OpraHu3anuy (HOyTOyKH,
TepPCOHATBHBIE KOMITBEOTEPHI) (4 MIT.)

1-401

8. METOONYECKHUE YKA3AHUS 1151 ObYYAIOIIUXCSI 110 OCBOEHMIO AV CLUILIAHBI (MOIYJIST)

Creuundukoit 3a0uH0il GopMbI 00yUeHHUs SIBISIETCS MPEOOIaIaoNIee KOITMISCTBO YaCOB CAMOCTOSATEIBHON paOOThI IO CPABHEHHUIO C
ayJUTOPHBIMU 3aHATHIMH, T0O9TOMY METOANKA N3YdEHHS Kypca IpeJyCMaTpPUBaeT Hapsioy C JISKIUSIMH, Ta00paTOPHBIMHU U
MPaKTHYECKUMH 3aHATHIMH, OPTAHU3AIHIO CAMOCTOSATEIBHON PaOOTHI CTYACHTOB, IIPOBEICHNE KOHCYIIBTAIINH, PYKOBOJICTBO
JIOKJIaJaMU CTYJCHTOB JUIS BBICTYIJICHHUS HA HAYYHO-IIPAKTHUECKUX KOH(EPEHIUAX, OCYLIECTBICHIE TEKYIIET0, MPOMEKYTOUHOTO
(hopM KOHTPOJISL.

ITpemomaBatens B mporecce ayTUTOPHBIX 3aHATHH OCBEIaeT OCHOBHBIE KITFOYEBBIC TEMBI AUCIUILTHHEL M 00paIiaeT BHIMaHNe
CTYAEHTOB Ha TO, YTO OHU JIOJDKHBI BCIIOMHHUTH U3 PaHee IOJyYCHHBIX 3HAHUI.

CTyzaeHTbl, U3y4arolne TUCUUIUINHY JOJDKHBI 00J1a1aTh HaBbIKaMH PaOOoThI ¢ yUeOHOU JINTepaTypoil i ApyruMu
MH(OPMANMOHHBIMH HCTOYHUKAMH B TOM UHCIIE, HHTEPHET-CAHTaMH, a TaKKe BIIaJIeTh OCHOBHBIMH METOJIaMH, TEXHUKOH 1
TexHoJoTHel coopa u 06paboTKH HHPOPMAIIUH.

CamocrosTensHas paboTa CTyI€HTOB 3a04HOH (hOpMbI 00yUCHHUS JOIKHA HAYMHATHCS ¢ 03HAKOMIICHHUS ¢ pabouel mporpaMmoit




JUCIUILUIMHEIL, B KOTOPOI IIepeyrCcIeHbl OCHOBHAS U IOTOTHUTENIbHAS JTUTEPaTypa, yIeOHO-METOJUYECKUE 3a1aHUs HE00X0UMbIE
JUISL U3YdEHHs JUCIUIUIMHBI U paOOTHI Ha JIaAOOPATOPHBIX, IPAKTHYECKUX 3aHATHSX.

W3ygeHne kaxmnoil TeMBI clieyeT HauMHATh C BHUMATEIHHOTO 03HAKOMIICHHS C HA0OpPOM BOIIPOCOB. OHHM OPHEHTHPYIOT CTYICHTA,
MOKAa3bIBAIOT, YTO OH JIOJDKEH 3HATH M0 JaHHOII Teme. ClemyeT IMeTh B BUAY, UTO YIEOHUK MK y4eOHOE I0COOHE UMEET CBOIO
JIOTUKY OCTPOEHHUS: OJHU aBTOPHI O0JIee MIMPOKO, a Apyrue 6ojee y3K0 paccCMaTPUBAIOT Ty HIIH UHYO Ipobnemy. [Ipu usydenun
1r000# TeMbl paboyei IPorpaMMBI ClIAyeT IIOCTOSTHHO OTMeUaTh, KaKHe BONPOCH! (IIyCTh B MHOM JIOTHYECKOH
MIOCJICIOBATENIFHOCTH) PAaCCMOTPEHBI B TAaHHOW TIaBe yaeOHMKa, ya4eOHOTO TTocoons, a Kakue omymieHs!. [1o 3aBepmeHnn paboT
HaJl y4eOHUKOM JOJI)KHA OBITH SICHOCTH B TOM, KaKHe TeMbI, BOIIPOCHI IPOTPaMMBI Y4EOHOTO Kypca BB YXKe H3YIHIIH, a KaKue
HPEJCTOUT M3yYHTh IO IPYrMM HUCTOYHUKAM. B cilyuae BO3HUKIINX 3aTPYJHEHUH B IOHUMAaHUH Y4eOHOTO MaTepuaia clIemyer
00paTUTHCA K IPYrUM UCTOYHHKAM, TJ€ H3JI0KEHHE MOKET 0Ka3aThes 0oJIee JOCTYIHBIM.

[ToHnMaHMe U yCBOGHHUE COEPKAHIS Kypca HEBO3MOXKHO 0€3 YeTKOTO 3HAHUSI OCHOBHBIX TEPMUHOB U IOHATHH, HCIIOJIB3yeMBIX B
JAHHOW ITUCHUIIIMHE MO KaXKI0i KOHKpeTHOH TeMe. It 3TOT0 CTyAeHT JOJKEH HCHOIb30BaTh ONpeIeICHUs] HOBBIX TEPMHUHOB,
KOTOPBIE JIaBaJINCh HA JIEKIUH, a TAKXKE B PEKOMEH/IOBaHHbBIX y4eOHbBIX U HH()OPMAIIMOHHBIX MaTepHallax.

CoBpeMeHHBIE CPE/ICTBA CBSA3HU ITO3BOJIAIOT CTPOUTH B3aMMOOTHOIICHHS C IIPETOAaBaTeNIeM U BO BPEMS CAMOCTOSITENIFHOM paboTHI ¢
MOMOIIBIO HHTEPHET-BUIEO-CBSI3H, a HE TOJIBKO BO BPeMsI ayIUTOPHBIX 3aHATHH U KOHCYIbTAIUHA. [l IPOAYKTHBHOTO OOIICHHS
CTYJICHTY HEOOXOIMMO BJIaJICTh HABBIKAMH JIOTHYHOTO, IIOCJIEJOBATEIBHOTO U MOHITHOTO M3JI0)KEHHS CBOETO BOIIPOCA.
JKenarensHo, 9TOOBI CTYIEHT 3apaHee Halmcal MJICKTPOHHOE MICHMO, B KOTOPOM IIEPEUHCIII HHTEPECYIOIINE €T0 BOIPOCH HIIH
BOIIPOCHI, H3Y4ECHHE KOTOPBIX MPECTAaBIACTCS €My 3aTPYIHUTENEHBIM. DTO TaCT BO3ZMOXHOCTH MPEIIOaBaTEII0 OTIEPATHBHO
OTBETUTH CTYAEHTY 110 UHTEPHET-CBA3HU U 00JIee KaueCTBEHHO MOATOTOBUTHCA K MOCIEAYIONIUM 3aHATHSM.

IIPAJIOXKEHHUSA




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



