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1. Heau u 3apaun AucuumIuHbl «'uapaBiaukay

Lean ocBOeHNS TMCUMILINHBI:

— (opMupoBaHHe y 0OYYaIOIIUXCS TEOPETHUUECKUX 3HAHUN W MPAKTUYECKHUX
HABBIKOB 110 OBJIQJICHUIO METOJAMU TUPABIMYECKOTO pacdyeTa CUCTEM MOJa4H BOIbI
K MECTY T0Kapa.

HepequL KOMHeTeHHI/Iﬁ, (l)OpMI/IpyeMbIX B IIpouecce M3yIeHUsl TUCHUIIJIUHBI

KOMHeTeHIII/II/I Conepmaﬂne

OIIK-1 CriocoOeH y4HMTHIBaTh COBPEMEHHBIC TEHACHIIUUA Pa3BUTHUS
TEXHUKA W  TEXHOJNOTHMH B  oOmactd  TexHoc(hepHOit
0€30MacHOCTH, W3MEPHUTEIbHON U BBIUMCIUTEILHOW TEXHMKH,
UH(POPMAIIMOHHBIX TEXHOJIOTUH NPU PEIICHUH TUIOBBIX 337134
B oOiacté NpodhecCHOHAIBHOW AESITEeIbHOCTH, CBSI3aHHOW C
3aIIUTON OKPYXaIOIIEeH cpelibl U o0ecreueHueM Oe30MacHOCTH

YCJIOBCKA.

3agaum JTUCUUIJIMHBI:

3amauyaMy OCBOCHUS JWCIHIUIMHBI SBISIFOTCS TEOPETUYECKAs M MPaKTHISCKasI
MOATOTOBKA OOYYAIOIMMUXCA K MPUMEHEHHUIO Pa3IMYHBIX METOJIOB THIPABIMYCCKUX
pacyeToB MPHU PEIICHUH BOIIPOCOB MOKAPHON 0€30TaCHOCTH,

N3yyenne AWCHUIUIMHBI OPHUEHTUPYET OOyYaromMxcsi Ha MpHOOpETeHUE
HEOOXOJUMBIX TEOPETUYECKUX 3HAHUM M TMPAKTUUYECKUX HABBIKOB IO OBJIAJICHUIO
METOJaMH THIPABIMYECKOTO0 pacyeTa CHUCTeM I0Jaud BOABI K MECTy IMOXKapa,
METO/IaMH aHAJIN3a HaJIEKHOCTH MPOTUBOMOKAPHBIX BOJIOIIPOBOIOB U 00CIIEIOBAHUS
CUCTEM MPOTUBOIMOKAPHOTO BOJTOCHAOKEHUSI.

- TEOPETHYECKHM M TMPAKTUYECKH MOATOTOBUTH OOYYAIOMIMXCA K PEIICHHUIO
BOIIPOCOB TOKApPHOW 0O€30MacCHOCTH OOBEKTOB B 00JIACTH MPOTUBOIIOXKAPHOTO
BOJOCHA0KEHMS,

- pa3paboTKe TEXHUYECKUX PEIICHHH, KOMIICHCUPYIOIINX BBISBICHHBIC
HapYIIEHUs MPOTHUBOMOKAPHBIX TPEOOBAHMI, C PacUeTHBIMU OOOCHOBAaHUSMH, IS
OKa3aHWsl KOHCYJbTATUBHOHW TIOMOIIM TIPOSKTHBIM W  OIKCIUTyaTHPYIOIIAM
OpraHU3aINsIM C COOJTFOICHUEM JICHCTBYIOIIMX HOPMATHBHBIX TIPABOBBIX AKTOB.

2. IlepeyeHb MIIAHMPYEMbIX Pe3yJIbTATOB 00yYeHHs AUCHUIINHBI
«'uapaBInKa», COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHUSI
00pa3oBaTeIbHOI MPOrpaMMBblI

Nuaukatopbl TOCTUKECHUS

[Tnanupyemsble pe3ynbTaThl 00yUeHUs

KOMIETEHIIUH 10 TUCIUIIIINHE
3Haer COBPEMEHHBIE | 3HAET:

WHQOpMAIIMOHHBIE ~ TEXHOJIOTMM W | OCHOBHBIE  TIOHSATUSI W 3aKOHBI

MPOTPaMMHBIE CPEJICTBA, B TOM YHCJIC | TUIPABIUKHY;

OTEYECTBEHHOI'0  MPOW3BOJACTBA, JUIS | GU3WYECKYI0 CYIIHOCTh H3y4aeMbIX




pemieHus 3aga4  MpoQeCCHOHAIBHOU
nesreapaoctu. OITK-1.1.

YMeer BbIOMpaTh COBpPEMEHHBIC
cpencrtBa  o0ecrieyeHus:  MOKapHOU
0e30macHOCTH 0OBEKTOB M OMOBEIICHUS

JII0e, B TOM YHCJIE OTCUECTBECHHOI'O
MPOU3BOACTBA, JUISi PEIICHUS 3aJa4
npodeccuoHamTbHON NEeSATETHLHOCTH.
OIIK-1.2.

Brnaneer HaBblKaMU NPUMEHEHHS
COBPEMEHHBIX CpEICTB
VHAUBUIYAJIbHOM W  KOJUIEKTHBHOU

3alllUThI, B TOM YHCJIC OTCUCCTBCHHOI'O

IIpOU3BOACTBA, IIpH PCHICHHUU 3a1a4
HpO(l)eCCHOHaHBHOﬁ ACATCIBHOCTH.
OIIK-1.3.

SIBJICHUWA U 3aKOHOMEPHOCTEN;

o0111y10 HUHTETPaIbHYIO bopmy
YpaBHEHHUSI KOJMYECTBA JBWXKCHHUS W
MOMEHTA KOJIMYECTBA JBHKCHHUS,

dakToppl, BIMAIONIME Ha TMOTEPU
HallOpOB B JIMHEMHBIX W MECTHBIX
CONPOTUBJICHUSX;

BIIMSIHUE PEKUMHBIX U TEOMETPUUECKUX
MMapaMeTPOB HA MCTECUYCHHUE KUJIKOCTEU
yepe3 OTBEpPCTHUs, HACANKU, KOPOTKHE
TpyOONIPOBOIBI, HA XapaKTEPUCTHUKU
ITOKAPHBIX CTPYH;

IIPUYMHBI, BBI3bIBAIOIINE
TUIPABINYECKUN yAap U CIIOCOOBI
O0OpBOBI C HUM

YwMmeer:

MPUMEHSITh  OCHOBHBIE  3aKOHBI U
3aKOHOMEPHOCTHM  TUAPABIUKUA  TpHU
pElIEHnd  BONPOCOB  oOecnedeHus
ITPOTUBOIOKAPHOU 3aLUTHI;
ITPOU3BOJIUTH pacyer CUCTEM
aBapuiiHoro cimmBa JIBXK wu 1K,
ITapaMETPOB TPACKTOPUMU CTPYH U €€
peakuuu, MoTepp HANMOpa B CHCTEMAax
MO/Jauu BOJABI, MOTEPh [ABJICHHS B
ra3zoBeix AVYII;

3. Mecro nucuuminnbl «I'uapaBiauka» B CTPYKType OCHOBHOM

npogeccnoHaILHON 00pa30BaTeIbHOM MPOrPaMMbI

(mazee OIIOII BO)
JlucuuruinHa OTHOCHUTCS K 00s13aTeIbHON JacTu OCHOBHOM
npodeccuonanbHolt  oOpa3zoBarenbHOM ~ TporpamMmbl  OakamaBpuara 10
HanpaBieHuto  noarotoBku  20.03.01 «Texnochepnass  6€30MaCHOCTHY

HarpaBjIeHHOCTh (npodmib) «be30macHOCTh TEXHOJOTHYECKUX TMPOIECCOB H

MIPOU3BOJICTBY.

4. CTpyKTypa M cofepkaHue TUCUUILTUHBI «['uapaBiaukay

OO61mast Tpy10€MKOCTh TUCITUTIIIMHBI COCTABIsET 4 3aueTHbIC equHuUIbI, 144 gaca.




4.1 PacnpeaeJieHue TPYA0EMKOCTH YU4eOHOM IMCHMILIMHBI 110 BUAAM pPadoT

1o KypcaM u popmam 00y4eHHs

AJIs1 3204HOM opMBbI 00yUeHUSA

Bun yueGHO#I paboTHI

TpynoeMkocThb

3.C.

gac.

o
Kypcam

OOmass TPYAOEMKOCTh JUCIUIUIMHBI I10
y4eOHOMY IIIaHy

KonrakTtHast paboTta, B TOM 4ncIie:

AyAUTOPHBIE 3aHATHS

Jlexuunm (JI)

[Ipaktuueckue 3anstus (113)

Cemunapckue 3ansatus (C3)

Jlaboparopusie pabots! (JIP)

KOHCYJ'IBTEII_II/II/I nepea 5K3aMCHOM

CamocrosTenbHas padora (CPC)

B TOM 4YHUCJIC:

KypcoBasi pabora (TIpOeKT)

3adeTr ¢ OIIEHKOH

IK3aMeH

4.2 TemaTu4yeckuii J1aH, CTPYKTYPHPOBAHHBII M0 TeMaM (pa3jejiaMm) ¢
YKa3aHMEM OTBeJIeHHOT0 HA HUX KOJIMYeCTBA aKaJeMU4eCKHX YacOB U BH/I0B
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OCHOBBI THAPOCTATHKH 12y 10
OcHoBHbIE ypaBHeHus | 12 12
TUAPOCTATUKH
Cuia TUAPOCTATHYECKOTO | 12 12
JIaBJICHUS. Onropsl
TUAPOCTATUYECKOTO JaBJICHUS
Hroro 3a 1 kypc 36 34
OCHOBBI THIPOTMHAMUKA 8 8




Koaun4yecTBo yacos
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Oco0EeHHOCTH JIBIXKCHHSI peaibHbIX | 13
JKUJKOCTEN. YpaBHeHUE bepHyinu
JUIS1 TIOTOKA PEeAIbHOM JKUJIKOCTH
IToTepu Haropa npu| 14 14
YCTaHOBHUBIIEMCSI JBHKCHUU
KUJKOCTU TI0 TPyOaM U TOXKAPHBIM
pyKaBam
I'mppaBnnyeckuii pacyer 10 10
TpyOOIPOBOJIOB
Hcreuenue xuakocren yepes 14 14
OTBEPCTUS U HACAJIKHU
['uppaBnuueckue cTpyu 10 10
HeycranoBusiieecs ABUKEHUE 8 8
JKUJIKOCTH. [ mapaBinudeckuil yaap
B TpyOOIIpOBOAAX
OCHOBBI TEOPUHU HACOCOB 20 10
Koncyabranus 2
IK3aMeH
Hroro 121




4.3 ConepxaHue TMCHMILIMHBI /151 00y4al0IMXCH
3204HOI opMBbI 00yUeHUSA
1 kypc

Tema 1. OCHOBBI THAPOCTATHKH.

Jleknusi. OcHOBHbIE  (PU3WYECKHE CBOWCTBA IKUAKOCTEH W  Ta30B.
['mapocratuueckoe AaBJIEHUE U €T0 CBOMCTBA.

CamocrosTesibHass padora. OcHOBbl kuHeMmaTukU. Cuiibl, ACHCTBYIOIINE B
KUJIKOCTSIX.

Pexomennyemas nureparypa:

ocHOBHas: [1, 2];

nornoJHuTenbpHas: [1, 2, 3].

Tema 2. OCHOBHbIC YPABHEHUS THAPOCTATHKH.

CamocrositesbHas padora. J{uddepeHimanbapie ypaBHEHUS THIPOCTATUKU U
VX UHTErpUpoBaHue. PaBHOBECHME HECKUMAEMOM KUAKOCTH B IOJIE CHJI TSXKECTH.
AOCOJIIOTHBIN U OTHOCHUTEIIbHBIN MOKOW (paBHOBecue) kujkux cpen. [loBepxHocTu
paBHBIX JaBieHHil. (OCHOBHOE ypaBHEHHME TuapocTaTuku. 3akoH [lackans,
UCIIOJIb30BAHUE €r0 B MOKAPHON TeXHUKE. AOCOIIOTHOE M HU30BITOYHOE JABJICHHE.
Bakyym. [Inarpamma naBnenuid. [Ibe30omeTprueckas BbICOTA M THAPOCTATUUECKUN
Harop. DHEPreTUYECKUN CMBICII OCHOBHOTO YPaBHEHUS THAPOCTATUKH.

Pexomenayemas Jureparypa:

ocHOBHas: [1, 2];

nononHuTenbHadg: [1, 2, 3].

Tema 3. Cuna THIPOCTATHYECKOIO AABJICHUS. IMIpbI
THAPOCTATUYECKOT0 JABJICHHUS.

CamocrositesibHasi padora. Cuia rUIpOCTaTUUECKOTO JAaBJICHUS HA TJIOCKUE
Y KPUBOJIMHEITHBIE TOBEPXHOCTH.

AHanmuTudyeckuid M rpadOoaHAUTUYECKUA METOMABI OINpPEACIICHUs CUJIbl U
LEHTpa JaBJICHUS KUAKOCTU Ha IJIOCKHE U KPUBOJUHEWHBIE MOBEPXHOCTH. DMIOPHI
naBiieHus. 3akoH Apxumena. [lpakTudyeckoe MpPUMEHEHHE 3aKOHOB THIPAaBIUKHU B
MOKapHOM JIeJie.

PexoMenayemasi iureparypa:

ocHOBHas: [1, 2];

nornoJHuTenbpHas: [1, 2, 3].

2 Kype

Tema 4. OCHOBBI THAPOJINHAMMKH.

CamocrositesibHasi padora. Buabl MOTOKOB KWUJKOCTH. YCTAaHOBHUBIIIEECS M
HEYCTAHOBHUBIIEECS JIBUKEHUE JKUJIKOCTH. Mojenb uaeanbHONM  (HEBSI3KOIN)
KUIKOCTH. JIMHUSA TOKa, AJIEMEHTapHAasl CTpYiiKa, NOTOK. OCHOBHBIE XapaKTEPUCTUKHU



MOTOKA: Pacxoj] JKUIKOCTH, >KMBOE CEUEHHE, CpPEIHSS CKOPOCTh. YpaBHEHHE
HEPa3phIBHOCTU MOTOKA. [11aBHO U pe3ko M3MEHSIoIMecs MOTOKU. [ uapaBmnueckuit
paguyc. OOiue 3aKOHBl M ypaBHEHUS! CTaTUKU M JUHAMUKH >KHJIKOCTEH M Ta30B.
HuddepeHnnanbable ypaBHCHUS JIBYKEHUS JKUIKOCTH. YpaBHeHUE bepHymmn s
UJCaIbHOM JKUAKOCTM W ero wuHTeprnperanus. OOmue ypaBHEHHS SHEPIHH B
HHTerpaiabHON U auddepeHimaisHoi hopmax.

Pexomenayemas ureparypa:

ocHoOBHas: [1, 2];

nonosHutenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTH [BH:KEHHSI PeAJbHBIX KHIKOCTeil. YpaBHeHUE
BepHyiu 11 MOTOKA peaibHOM KUAKOCTH.

CamocrositesibHasi padora. OCOOEHHOCTH JABWKCHUS PEAThHBIX JKUIKOCTEH.
Pacnpenenenue naBieHus B )KUBBIX CEUCHUSAX IMOTOKA MPU YCTAHOBUBIIIEMCS IUIABHO
M3MEHSIONIEMCS IBMKCHUN. Y paBHEHHE bepHYIIN 171 TOTOKa peaabHOM KUJIKOCTH
IIpY YCTAaHOBUBIIEMCS ABUKEHUHU KUIKOCTH.

OrpaHunyueHus HUCHOJIb30BaHUs ypaBHEeHUs bepHyinu. Ero reomerpuueckas u
sHepreTudeckas wuHTepnperanus. OOmas wuHTErpaibHas Qopma ypaBHEHHI
KOJIMYECTBa JIBDKCHUS W MOMEHTA KoJIMuecTBa JABMkKeHHs. OOmias HHTerpajbHas
dbopmMa ypaBHEHHMH KOJIMYECTBA JIBHDKCHHUS M MOMEHTa KOJHWYECTBA JBHIKCHHS.
VYpaBHenue bepHywn sl MOTOKA peagbHOM JKUAKOCTH TIPU YCTAHOBUBIIEMCS
JBW)KCHUU KUJKOCTH. PeXUMBI JBIKEHUS KUIKOCTEH. J[eMOHCTpalusi ypaBHEHHS
bepuynnu. [Tono6ue rugpoMexaHMYeCKUX MPOIIECCOB.

Pexomenayemasi qureparypa:

ocHOBHas: [1, 2];

nomnoyiHuTeNbHAL: [1, 2, 3].

Tema 6. Ilorepu Hamopa NpM yCTAHOBUBIIEMCS ABHKEHUH KMIKOCTH 110
TPYy0aM M MOKAPHBIM PYKaBaM

CamocrosiTesibHass padora. Buael mnorteps Hamopa. Merog Teopuu
pa3MepHOCTEl M €ero NpUJIOKEHHE K BBIBOAY OOLMX (GOopMysd A ONpenesieHus
norepp Hamopa. BwiBojg o6mmx ¢opMmyn s onpeiesieHuss NOTeph Haropa.
TeopeTnueckue MeTOIbI ONpENEICHHUs] TMOTepb Hamopa U KO3(PPHUIMEHTOB
TUIPABINYECKOTO COMPOTHUBIICHUS. OJKCIEPUMEHTAIbHBIE METOAbl OIpeaeseHus
NoTepb Hamopa W KOA(PPUIMEHTOB THAPABIMYECKOrO conpoTuBiieHud. [paduk
Hukypaaze. BnusHue pexuma JABWKEHUS KUAKOCTH M LIEPOXOBATOCTH
TpyOONpoOBOJa Ha JIMHEWHBIA KO3(PPUUMEHT TUAPABIMYECKOTO COMPOTUBICHUS H
norepb Hamopa. @U3NYECKUN CMBICI BIUSHUSA LIEPOXOBATOCTEW. | uapaBiuyecku
rJaJkue M 1epoxoBarbie TpyObl. TypOyJIE€HTHOCTh U €€ OCHOBHBIE CTaTUCTUYECKUE
XapakTepucTHKu. MeTonuka pacuera IMOTepb Hamopa B TpyOax. MecTHbie
cornpotuBiieHus. W3meHenue KkodpuIUEHTA MECTHOTO  COMNPOTHBICHUS B
3aBUCUMOCTH OT yucia PeiiHosibica M BUJ1a MECTHOTO CONPOTUBIEHUA. Onpeaeenne
MoTepb HAmopa B TOXKApHBIX pykaBax. Ompenenenne u ko3 dUIMEHTa
TUJIPABINYECKOTO TPEHUS. METO bl CHUKEHHUS ITOTEPH HAMOPA.



Pexomenayemas iureparypa:
ocHoBHas: [1, 2];
nornoJHuTenpHas: [1, 2, 3].

Tema 7. 'mapaBianyeckuii pacyeTr TPyOONIPOBOIOB.

Camocrostenbnas padora. Knaccudukanuss TpyOOnpoBOJOB W OCHOBHBIE
pacueTHbie (QopMmyibl. ['HIpaBIMYEeCKUN pacueT «UIMHHBIX» TPYyOONPOBOJOB MpPH
napajyielbHOM M TOCJIENOBATEIbHOM  COEIMHEHHH. Pacyer  «KOpOTKHX»
TpyOompoBogoB. PacueT razonmpoBosoOB Tpu MajblX M OONBIIMX Tepernagax
naBieHui. ['mapaBnuyeckuit pacyer TpyOompoBonoB. I[loBbIIeHHE MTPOMYCKHON
CIIOCOOHOCTH TPYOOIIPOBOIOB.

PexoMeHnayemas qureparypa:

ocHOBHas: [1, 2];

nornoJHuTenbpHas: [1, 2, 3].

Tema 8. UcTeueHnne »KUIKOCTH Yepe3 OTBEPCTUSL M HACATKH.

CamocrosiTennbHast padora. VcTeueHne )XUIKOCTH U3 KPYIJIOr0 OTBEPCTHUS B
TOHKOU CTEHKE.

Cxarne ctpyn. CKOPOCTh UCTEUEHHSI M pacXol CTpyH. McTedeHue KUAKOCTH
4yepe3 3aTOIUICHHbIE OTBepCTHs. lcTeueHue JKMIKOCTH 4epe3 Hacaakd. Tumsl
HacagkoB. CKOpOCTb W pacxoJ IMpU HCTEUEHUM JKHUJIKOCTH Yepe3 BHEIIHUE
HWIMHAPUYECKHE Hacaaku. Bakyym B muimMHapudeckoil Hacaake. OcoOeHHOCTH
UCTEUYEHUS] >KUJIKOCTH W3 HACaJKOB ApYyrux TUNOB. ONOpPOKHEHHE pEe3epBYapoB.
Hcreuenne xXUAKOCTH 4yepe3 Hacaaku. OnopokHeHue pe3epByapoB. Vcreuenne npu
NOCTOSHHOM Harope. OCOOEHHOCTH HCTEUEHHUs KUJIKOCTH W3 HAaCaJKOB APYTHX
TUNOB. ONOPOKHEHUE PE3EPBYAPOB.

PexoMenayemasi iureparypa:

ocHoOBHas: [1, 2];

nonoiHuTenbHas: [1, 2, 3].

Tema 9. 'mapaBinyeckue CTPyu.

Camocrositeibnass  padora. Knaccuduxamus crpyi. KommaktHas wu
pa3apobJieHHas 4acTu CTpyd. MeToabl aHalli3a YCTOWYMBOCTU U MPUYMHBI pacnajaa
KOMIAKTHOW 4acTu ctpyu. MHBepcus ctpyu. Tpaekropus crpyu. Beicora nogbema u
JaJbHOCTH nojieta crpyu. @opmyael Jlrorepa n @prumana. Pacdyer HaKIIOHHBIX CTPYH.
Bnusgnue Hacagok Ha (GOpMHpPOBAaHHME CTPYH. 3aBUCHMOCTb MEXIY paguycoM
JNEUCTBUS KOMITAKTHOM YacTH CTPYH, JUAMETPOM HACaJKa, HAIIOPOM U PACXOJIOM.
Peaknus ctpyu. JlaBnenue crpyu. PacnbiieHHbBIE CTPYH U CITOCOOBI UX MOTYYEHUSI.

Pexomenayemas ureparypa:

ocHoBHas: [1, 2];

nonosHuTenbHas: [1, 2, 3].



Tema 10. HeycranoBuBHIeecs: ABMKEHUE XKUAKOCTH. ['uapaBianyeckuii
yaap B TpyOonpoBoaax.

CamocrosiTesibHas padora. YpaBHeHUEe BepHYUIM N1 HEYCTaHOBHBUIIETOCS
nBwkeHud. ['mnpapnuyeckuid ynap B TpyOomnpoBojax. NHepIuOHHBIA HaAop U €ro
SHEpPreTUYecKuii cmpici. [lOBBIIEHWE MNABIEHUS MpPU TUAPABIMYECKOM YIape.
CkopocTb pacnpocTpaHeHusi yaapHoil BoiHbl. ®a3za yaapa. [1onaHbII M HENOJIHBINA
ynap. JluarpamMma naBlieHUW TNpu TUApaBinydeckoM yaape. CrocoObl CHUKEHHS
JIaBJICHUS IPU TUAPABINYECKOM yaape.

PexoMeHnayemasi iureparypa:

ocHoBHas: [1, 2];

nonosHutenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB.

Jlekmusi. KpaTtkue cBeneHus o Hacocax UM ux kiaccudukanusa. HacocHas
ycTaHoBKa. Pabouune mapameTpbl HACOCOB.

[Ipuniun AeicTBUS M KiIaccUPUKALUS IIEHTPOOESKHOrOo Hacoca. J[BrkeHue
KUJKOCTH B paboueM Kosiece IeHTpoOexHoro Hacoca. OCHOBHOE YypaBHEHHE
LEHTPOOEKHBIX HACOCOB. AHAJIU3 OCHOBHOTO YpPaBHEHMs IIEHTPOOEKHBIX HACOCOB.
Bnusinue ¢opmbl nonacteil Ha co3gaBaemblii Hamop. OCHOBBI TEOpUU MOAO0US
jonacTHbIX HacocoB. KoaduimeHT ObICTPOXOTHOCTH.

IIpakTHyeckoe 3ansaTHEe. Paboune XapakTepUCTUKH HEHTPOOEKHBIX HACOCOB.
Pabora nHacoca Ha cerb. PabGouas Touka. PerymupoBanue paboThl Hacoca.
[TapannensHas pabota HacocoB. [locnenoBarensHas paboTa HaCOCOB.

JlaboparopHoe 3ansaTHe. VccienoBanre paboThl LIEHTPOOEKHOTO Hacoca

CamocrosiTesibHasi padora. AHaIM3 OCHOBHOTO YPaBHEHHUS LIEHTPOOESKHBIX
HacocoB. Biusinue opMel sionacTeit Ha co3/laBaeMbIil HAIOP.

PexoMenayemasi iureparypa:

ocHoOBHas: [1, 2];

nonoiHuTenbHas: [1, 2, 3].

5. MeToguueckne PEKOMEHAAIINHA IO OPraHu3anv U3y4CHUSA TUCHUILINHDBI

[Ipu peanuzamuu mTporpaMMbl JUCHMIIMHBI HCIOJIB3YIOTCS JICKIIMOHHBIE,
MPAKTUYECKUE U JIA0OPATOPHBIC 3aHATHS.

OO0LMMH [EIAMU 3aHITHU SIBIIAIOTCS:
— 000011IeHHe, cucTeMaTh3alus, yniyOJeHue, 3aKperyieHue TEeOPEeTHUYECKUX
3HAHUM MO KOHKPETHBIM T€MaM JTUCIUIUINHBI,
- dbopMupoBaHUEe YMEHHUM TPUMEHSITh IIOJTYYEHHbIC 3HAHUS Ha TPAKTUKE,
peanu3anus €IMHCTBA UHTEIUIEKTYaJIbHOM U TPAKTUYECKOU AEATEIBHOCTH;
— BBIPA0OTKA IIPH PEIICHUH MTOCTABICHHBIX 3a7ad MPodheCCHOHATBLHO 3HAYUMBIX
KaueCTB:  CaMOCTOSITEJIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOMU
WHUIINATUBEL.

Llensamu TeKUMu SBISIOTCS:
- JaTh ~ CHUCTEMAaTU3WPOBAHHbIE HAyYHbIE 3HAHUS 1O  JIUCIUIUIMHE,
aKIICHTUPOBAB BHUMaHHE Ha HaMOoOJIee CI0KHBIX BOMPOCax;



- CTUMYJIMPOBaTh aKTUBHYIO TIO3HABATEIbHYIO JIEATEIBHOCTh 00yUYaOIIuXCs,
CHI0COOCTBOBaTh POPMHUPOBAHUIO UX TBOPUYECKOTO MBIIICHUS.

B xonme mpakTHUecKoro 3aHATUS OO0ECHEYMBACTCS IMPOLECC AKTUBHOTO
B3aMMO/JIEUCTBUS OOYyYaroIMXCsl ¢ MpenoAaBareieM; NpruoOpeTaoTcs NPaKTUYECKUe
HaBbIKM M yMeHMs. Llenap mpakTUdyeckoro 3aHATUS: YIIIyOUTh M 3aKpENUTh 3HAHUA,
MOJyYeHHbIE Ha JIEKIWUU, (POPMUPOBAHHWE HABBIKOB HCIONb30BAHMS 3HAHUM AJIs
pelIeHnss NPAKTUYECKUX 3a/1ad; BBINOJHEHWE TECTOBBIX 3aJaHUM IO TIPOBEPKE
IIOJIYYEHHBIX 3HAHUN U YMEHUMU.

Llenbto 1a0OPaTOPHOTO 3aHATHA SIBISIETCS YCBOGHUE TEOPETUYECKUX OCHOB
JUCLUIUIMHBI U TIOJTYYEHUE ITPAKTUYECKUX HABBIKOB MCCIIEIOBAHUSA ITyTEM ITOCTAHOBKH,
npoBesieHHs, OOpaOOTKM M IPEACTAaBICHUS PE3Y/IbTATOB SKCIEPUMEHTAa Ha OCHOBE
NPAaKTUUECKOTO HCMOJIb30BAHUS PA3IMYHBIX METONOB (HAOMIONEHMS, H3MEPEHUs,
CpPaBHEHHUSI U JIp.), NMPUOOPETEHUs] HABBIKOB OIbITa TBOPYECKOM JesTenbHOCTU. B
3aKJIFOYUTENIBHOM  4acTH  J1a0OpAaTOpPHOIO  3aHATUS  OOydaromuecss  O(QOpMIISIOT
PE3YIBTaThl SKCIIEPUMEHTOB B (hOpME OTUETA.

CaMmocrosTenbHast paboTa OOydaloIIMXCs HampaBlieHa Ha yNIyOJIeHHe u
3aKpeIJICHUE 3HAHWM, IMOJyYEHHBIX Ha JIGKIMSIX U JPYTUX 3aHATHUSX, BBIPAOOTKY
HABBIKOB CAMOCTOSITEJIBHOTO AaKTHBHOTO MPUOOPETEHUsI HOBBIX, JIOMOJHUTEIBHBIX
3HaHUM, TOATOTOBKY K IPEICTOSAIUM 3aHATHSM.

6. OHeHO‘lHI)Ie MaTepHaJbl 10 TUCIHUIIJIUHE

Texyimuii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEUMBAET OI[EHUBAHUE XOJla OCBOCHUS
JTVCHUIUIMHBI, POBOJAUTCS B COOTBETCTBUU C COACP’KAHUEM JUCUMIUIMHBI 110 BUAAM
3aHATAH B (pOpME TECTHUPOBAHUS, 3aIUTHI OTYETOB IO JIAOOPATOPHBIM padoTam,
pelleHUs 3a/1a4.

[TpomexyTouHas arrecTanusi 0OeCIIeYMBaeT OIICHHWBAHHUE IMPOMEKYTOYHBIX H
OKOHYATEIbHBIX PE3yJbTaTOB OOyUYEHHS 10 JUCIUILIMHE, IPOBOIUTCS B (opme
3ayeTa ¢ OIICHKOM.

IIpumepHbIe OlleHOYHbIE MaTePHAJIbI:
6.1.1. Texymiero KOHTpOJIsA

Tunosble 3a1aHus AJ151 TECTUPOBAHUS:

1. Moxer nu onHa U Ta e TpyOa OBITh TUAPABIWYECKH TIAAKON U
TUAPABINYECKH MIEPOXOBATON? OT 4ero 3TO 3aBUCUT?

- HE MOXET;

- MoxeT. OT pexuMa ABUKEHUS KUIKOCTH;

- MoxeT. OT IJTMHBI TPYOHI;

2. ®opmyna s ONPENEIEHUS CKOPOCTU KUAKOCTH IPU HCTECYEHHHM W3
HACaJ0K U OTBEPCTUN UMEET BU/I:

v=2Q

md?
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3. OcHOBHOE ypaBHEHHE TUAPOCTATUKA UMEET BUI:

1. z+ P/ pg = const

2. P=P,+ 00H

3. Vo, =V, ,

4. Tlpyn KaKoM JBWDKCHHH KUIKOCTH TPU MPOUYUX PABHBIX YCIOBUSX TOTEPHU
Hanopa Oouple?

1. [TepexonHom

2. JlaMmuHapHOM

3. TypOynenTHOM

5. Benmuunna A B ypaBHEHUU h, = AlIQ? sBIIsIeTCS

-V =

1. CompoTtuBieHreM TpyOOIIPOBOAa JITUHOM |

2. ConporusienueM TpyoonpoBoaa anHoi 10 meTpos

3. VY nenapHbIM COMPOTUBIIEHUEM TPYOOIIPOBO/IA, T.€. TPYOONPOBOIA JITUHOMN
1 meTp

dopma oT4yera 1o JadopaTopHoii padore:

Otuet o naboparopHoit padore Ne

HasBanue pa0OoTshl:

Ilenb paGoTHI:

Teopernueckas 4acTb:

OKCIepUMEHTaIbHasl YaCTh:

O6paboTka pe3yIbTaToB:

BBIBOZIBI O COOTBETCTBUU YCTAaHOBJICHHBIM HOPMaM U ITpaBUJIaM OLICHKU:

Tunoswblie 3agaum:

1. OnpenenuTs BpeMs 3aKPBITUS 3aJIBUKKH, UTOOBI MOBBIIIICHUE JaBJICHUS
B 4yTYHHOM Tpy6onpoBoe amuHHol 500 v u He npesbimano 6-10° I1a. Pacxox Boabl
o Tpyoomnposoay auametpom 150 mm cocraBisiet 60 si/c.

2. OnpenenuTs BO3MOXKHBIM pacxoJ BOJAbI OT TOXApPHOTO KpaHa
nuamerpoMm 50 mm, 000pYyIOBAHHOTO HEMPOPE3UHEHHBIM PyKaBOM IiauHON 20 M u
CTBOJIOM C HAacCaJKOM JHUaMeTpoM 16 wmm, eciu TrapaHTUPOBAaHHBIA HAmop Yy
MOKapHOro KpaHa cocrtapisieT 20 .

3. [TonoGpath cTaHAAPTHBIN HACAJOK JJisi BHYTPEHHETO MOKApPHOTO KpaHa
MPOU3BOJICTBEHHOTO 3JaHUA, €CJIM paguyC KOMMOAKTHOW uacth cTpyu 10.m mnpu
pacxozae He MeHee 2,5 i/c. OnpenenuTh HAMOP y HacaaKka CTBOJIA U JICHCTBUTCIIbHBIHN
pacxo/.

IIpuMepHBIi epeYeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH

1. OcHoBHBIE (pU3MYECKUE CBOMCTBA KUAKOCTEH: IIOTHOCTD, YACIbHBIN BeC,
BSI3KOCTb.



2. OcHOBHblE  (U3WYECKHME  CBOMCTBAa  JKUJIKOCTEH:  CKMMAaeMOCTb,
TEeMIIepaTypHOE pacCIIMpEHHE.

3. Cunbl, JeHUCTBYIOUIUE B KUIKOCTAX. [ MAPOCTATUYECKOE JIaBIICHUE U €ro
CBOWCTBA.

4. JuddepeHunanbHble ypaBHEHUS TUAPOCTATUKHA U UX UHTETPUPOBAHHUE.
PaBHOBecHE HECKMMAEMOM KUKOCTHU B MOJIE CUJT TSHKECTH.
AOGCOIOTHBINA U OTHOCUTENBHBIN MOKOW (PaBHOBECHUE) KUJIKUX CPEJI.
[ToBepxHOCTH paBHBIX AaBieHU. OCHOBHOE ypaBHEHUE T'MIPOCTATUKH.
3akoH Ilackans, HCHIOJIB30BaHUE €0 B MOKAPHOU TEXHUKE.
AOconoTHOE U M30BITOYHOE AaBiieHue. Bakyym.

10. quarpamma naBnenuid. [Ibe3oMmeTpuueckas BbICOTA U THAPOCTATUYECKUIN
HAIop.

11. DHepreTHuecKuil CMBICT OCHOBHOI'O YPABHEHUS THIPOCTATHKHU.

12. Cuna ruipocTaTUyeCcKoOro JaBjIeHUs Ha MIIOCKUE MOBEPXHOCTH.

13. Cuita ruipoCcTaTUUECKOrO JaBICHUS HA KPUBOJUHEIHBIE TTIOBEPXHOCTH.

14. Ananutrueckuii U rpapoaHATIUTUYECKU METOJAbl OMPEJCICHUS CHIIBI U
LEHTpa AABJICHUS KUJIKOCTH Ha IJIOCKHE TOBEPXHOCTH.

15. Ananutnueckuii U rpadoaHaTUTUYECKUNA METOMBI ONPEACICHUS] CUIIBI U
LEHTpa JAABJICHUS KUJIKOCTU KPUBOJUHENHbBIE TOBEPXHOCTH.

16. Dnropbl THAPOCTATUUECKOTO AABJICHUS.

17. 3akon Apxumera.

18. [IpakTryeckoe MPUMEHEHNE 3aKOHOB TUPABINKH B ITOKaPHOM JIEJIe.

19. Bubl MOTOKOB KUAKOCTH.

20. YcraHoBUBIIIEECS U HEYCTAHOBUBIIIEECS TBIKEHUE KUKOCTH.

21. JIunus TOKa, SIeMEHTapHas CTpyHKa, MOTOK.

22. OCHOBHBIE XapaKTEPUCTHUKU TOTOKA: PACXOJ KHUIKOCTH, KHUBOE CEUCHUE,
CPEIHSSI CKOPOCTb.

23. YpaBHEHHUE HEPA3PHIBHOCTH TTOTOKA.

24. TInaBHO U pE3KO U3MEHSIOIINECS MOTOKH.

25. I'unpaBanvecKuii paanyc.

26. JluddepennmanbHbie ypaBHEHUS ABUKEHUS KUIKOCTH.

27. YpaBHeHue bepHyim a1 uaeanbHOM KUIKOCTH U €T0 HHTEPIIPETaIH.

28. OcoOEHHOCTHU ABUKEHUS PEATbHBIX JKUIKOCTEH.

29. Pactipenenenne  naBIeHUST B OJKMBBIX ~ CEYEHUAX  IOTOKA  TPHU
YCTAaHOBUBLIEMCS TIJIABHO U3MEHSIOIIEMCS IBH)KCHHH.

30. YpaBuenue bepHymmm s TOTOKa  pealbHOW — JKHAKOCTH — TIPH
YCTaHOBUBLIEMCS IBUKEHUU.

31. OrpanunueHus UCTOIb30BaHUs YpaBHEHUs bepHymu.

32. 'eoMeTpuyeckas v SHEPreTuyecKasi MHTepIipeTalus ypaBHeHus: bepHyuim.

33. Pabota mpubOpoB u ammapaToB TIOXApOTYIICHHs, OCHOBaHHAas Ha
ypaBHeHUH bepHyuin.

34. [lpuHIun AeCTBUS CTPYHHBIX HACOCOB.

35. Pexxumebl nBmkenus xxunkoctu. Yucno PeitHombaca.

36. Bunbl moteps Hamopa.
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37. DKcriepuMEHTaJIbHbIE  METOJIbI  ONpEJENCHUs TOTeph Hamopa W
KO3 (PUIIMEHTOB TUAPABIMYECKOTO COMPOTUBIICHHUS.

38. I'mapaBauyecku riaagkue v MepoXOBaThIC TPYOBI.

39. Onpezenienre MOoTeph HAmopa B MOKAPHBIX pykaBax. MeToabl CHUKEHUS
NOTepb HaIopa.

40. Knaccuduxkarust TpyOOIpoBOAOB M OCHOBHBIE pacueTHbIC (POPMYIIHI.

41. TloBeIlIeHUE TIPOIMYCKHOM CITOCOOHOCTH TPYOOIPOBOJIOB.

42. UcteueHune KUAKOCTH U3 KPYTJIOTO OTBEPCTHUS B TOHKOM CTCHKE.

43. VcTeuenue XUIKOCTH Yyepe3 Hacaaku. THIbl HacaIKoB.

44, CxopocTh W pacxod TMpU HUCTEYEHUM JKHUJKOCTH 4Yepe3 BHEUIHUU
HWINHAPUYECKUN HACAJIOK.

45. BakyyMm B UMJIMHAPUYECKOM HACAIKE.

46. Knaccudukanus ctpyil. KommnakTtHas u pa3apo0ieHHas 4acTu CTPYH.

47. WuBepcusi ctpyu. Tpaekropusi cTpyu. BbicoTa moabema U HalbHOCTh
10JIETa CTPYH.

48. ®opmynsl Jlrorepa u @pumana. Pacuer HakJIOHHBIX CTPYH.

49. PacnbUICHHBIE CTPYHU U CIIOCOOBI UX TOJTyYEHHUS.

50. T'mapasnuueckwuii yaap B TpyOOIpoBoIax.

51. TloBbllieHUE AaBJICHUS MPU THAPABINYECKOM yJIape.

52. CkopocTb pacnpocTpaHeHus: yjnapHoi BoiHbL. Paza ynapa. [lonHblil u
HETIOJIHBIN yap.

53.  CnocoObl CHMXEHHSI JaBJICHUS TPU TUIPABINIECKOM yaape.

54. Kparkue cBefeHus O Hacocax W ux kinaccuduxanus. HacocHas ycra-
HOBKA.

55.  Paboune mapamMeTpsl HACOCOB.

56. IlpuHnmm neficTBus U KiaccupuKanus MeHTPOOESIKHOTO HAcoca.

57.  JIBWKEHHE XHIKOCTH B pabodeM KoJjiece IIEHTPOOEKHOro Hacoca.

58.  OcHOBHOE ypaBHEHHE IIEHTPOOESKHBIX HACOCOB.

59.  AHanu3 OCHOBHOTO ypaBHEHHS IIEHTPOOESKHBIX HACOCOB.

60. Buusaue GpopMel lonacTeit Ha CO3AaBaEMBbIi HAMOP.

61. OcHOBBI TeOpuH TMOJMOOMS JIOMACTHBIX HacocoB. Koadduiment
OBICTPOXOTHOCTH.

62. Paboune xapakTepUCTHKU EHTPOOEKHBIX HACOCOB.

63. Pabota Hacoca Ha ceTh. Pabouas Touka. PerynupoBanue paboThl Hacoca.

64. IlapamnensHas paboTa HACOCOB.

65. IlocnemoBarenbHas pabOTa HACOCOB.

66. AmHamu3 OCHOBHOTO ypaBHEHUS IIEHTPOOEKHBIX HACOCOB.

67. BuusHue GpopMsl lonacTel Ha CO3AaBaEMbIil HAop.



IlIkana oueHMBaHMs Pe3yabTATOB IPOMEKYTOYHON ATTECTAUMHM U KPUTEPHH
BBICTABJICHUS OLICHOK
IIpomexyTOUHas aTTecTalys: 3a4eT C OLEHKON

®dopma [Tokazarenu Kputepuu BbicTaBieHUE OIIEHOK [lIxana oneHUBaHUs
KOHTPOJIA OIICHUBAHUS
DKk3aMeH MPaBWIBHOCTD U | IaH TPABWIbHBIM, MOJHBIM OTBET Ha OTJIUYHO

IIOJIHOTA OTBETA | MOCTABJICHHBII BOIIpOC, ITIOKa3aHa
COBOKYIIHOCTb OCO3HAHHBIX 3HAHUM 110
AUCHUIIIIMHE, JOKAa3aTCIbHO PACKPLITHI
OCHOBHBIC ITOJIOKCHUA BOIIPOCOB;
MOTYT OBITH JOIMYHICHbBI HCAOYCTHI,
HCIIPABJICHHEBIC CaMOCTOATECIBbHO B
IIPOLECCCC OTBLCTA.

JaH  IPaBUIIbHBIM,  HEIOCTATOYHO XOpOLIO
IIOJIHBIII OTBET HA IIOCTABJICHHBIN
BOIIPOC, IIOKa3aHO yMEHHUE BBIIEIUTH
CYIIECTBEHHBIE U HECYIECTBCHHBIC
MIPU3HAKY, IPUYUMHHO-CIIEICTBEHHBIC
CBS3M; MOIYT  OBITh  JONYIIEHBI
HEJI0YETHI, UCIIPABIICHHBIE C ITIOMOILBIO

Mpero1aBaTels.
JaH HEIOCTATOYHO TMPABWIBHBIA U | YAOBJIETBOPUTEIHHO
TIOJTHBIN OTBET; JIOTHKA u

MOCJIeI0BATEIHHOCTD U3JI0KCHHUS

UMEIOT  HapylleHWs; B  OTBETE

OTCYTCTBYIOT BBIBOJBI.

OTBET NPECTaBIISCT co00# | HEYIOBJIETBOPUTEILHO
pa3po3HEeHHbIE 3HAHUS c

CYIIECTBEHHBIMM  OIIMOKaMH  TIO

BOTIPOCY; MPHUCYTCTBYIOT

(GparMeHTapHOCTb, HEJIOTUYHOCTh

W3JIOKECHUS;,  JIOTIOJHUTENbHBIE |

YTOYHSIIOIIME BOIIPOCHI HE MPUBOIAT K
KOPPEKIMH OTBETa Ha BOIPOC.

7. PecypcHoe obecriedeHUue TUCHMIIIMHBI
7.1. JIunieH3MOHHOE M CBOOOTHO pacnpocTPpaHsieMoe MPOrpaMMHoOe
odecneyeHue

[lepedyeHb JMLEH3MOHHOTO W CBOOOAHO PacHpOCTPaHIEMOrO MPOrPpaMMHOIO
oOecreyeHus1, B TOM YUCJI€ OTEYECTBEHHOTO MPOU3BOJICTBA:

Astra Linux Common Edition penuz Open [110-25B-603] - OneparoHHas
cuctema obuiero HazHadenus "Astra Linux Common Edition" [Kommepueckas (Full
Package Product). Homep B EnuHomM peecTpe pOCCHHCKMX Mporpamm s
AIIEKTPOHHBIX BBIYMCIUTEIBHBIX MAIIMH U 0a3 TaHHbIX - 4433 ]

MoiiOguc Obpazosanue [I10-41B-124] - TlonHbIA KOMIUIEKT PEIaKTOPOB
TEKCTOBBIX JIOKYMEHTOB U JJIEKTPOHHBIX TaONHMI, a TaKKe€ WHCTPYMEHTAapUil IJis
paboTel ¢ Tpaduueckumu npeseHtanusMu [CBoOogHO pactipocTpansemoe. Homep B




EnuHoM peecTpe pOCCHICKMX MpPOTpaMM [Jisi SJIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIlliH ¥ 0a3 JaHHBIX - 4557]

7.2. IIpodeccnonanbHble 0a3bl JAHHBIX 1 HHPOPMALIMOHHbIE CIIPABOYHbIE
CHCTEMbI

Nudopmarmonnas cnpaBoyHas cucrema — CepBep OpraHOB rOCyIapCTBEHHON
Biactu  Poccwmiickoit  ®eneparuu  http://poccus.pd/  (cBoOOmHBIN  TOCTYM);
npodeccuoHanbHble 0a3pl AaHHbIX — [lopTan OTKpBITHIX AaHHBIX Poccuiickoi
®eneparuu  https://data.gov.ru/  (cBoOOmHBEIN  moCTyM); deaepanbHbIii  MOpTa
«Poccwmiickoe oOpazoBanue» http:/www.edu.ru (cBOOOIHBIM JOCTYN); CHCTEMa
opUITMATHPHOTO  OIMyOJWKOBAaHUS  TMPABOBBIX AKTOB B  JJIGKTPOHHOM  BHIIC
http://publication.pravo.gov.ru/  (cBoOOmHBIM  mOCTyM); (deaepasbHBIA  TOpTal
«CoBepIIIeHCTBOBAaHUE TOCYIapCTBEHHOTO YIpaBIeHU» https://ar.gov.ru (CBOOOTHBIN
JOCTYTI); ANEKTPOHHAs oubnroreka YHUBEpPCUTETA http://elib.igps.ru
(aBTOpU30BaHHBIN  JIOCTYI); dJIEKTPOHHO-OMONMMoreuHass cucremMa «3ObC IPR
BOOKS» http://www.iprbookshop.ru (aBTopuzoBanHbIi 10CTY).

7.3. JIuteparypa

Ochnoenasn:

1. KyaunoB B.A., Kapramo 2.M. I'mapasnuka: YdyeOHnoe mocodbue — 3-e
u3a"ue, crepeotunHoe.— M.: Beicias mkona, 2008. — 199 c:

2. backun [0.I'., [TogmapkoB B.B., BanoBa E.C., ®unanosckuit A.M.
Coopnuk 3anay no ruapasiuke. CI16.: CIIOY I'TIC MYC Poccuu, 2012-92¢. Pexxknm
mocryna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-
28eb128alf2e&remote=false

Mononnumenvnasn:
1. KauanoB A.A.. BoportsiHiieB FO.I1.. Brnaco A.B. IIpotuBomnoxapHoe
BogocHaOxkenue. — M.: Crpoituzgar, 1986. — 277 ¢ Pexum pocryna:

http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41c65-80be-45fd-b1c7-
d2bb774947da&remote=false

2. backun FO.I'., bensBues A.M. COopHuk 3agady 10 Kypcy
POTUBOIIOXKApHOE BojocHabxkeHue. — M., 1986. — 170 ¢ Pexum pocryna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-
5f669581bbf9&remote=false

3.  Ao6pocumo 1O.I., KyukoB B.B.,, Mremmak O.B. wu nap.
[IpoTuBomnoxkapHoe BogocHaOxeHue. Yueonuk. — M.: Axanemus ['TIC MUC Poccun,
2008. — 310 c. Pe:xxmm moctyma: http://elib.igps.ru/?22&type=card&cid=ALSFR-
7td2e029-7c44-4713-a500-e0f6fc4ec014&remote=false

7.4. MaTepuajibHO-TeXHHYECKOE o0ecreyeHue
Jia mpoBeneHHs U 00ECIEUeHMs] 3aHATUN HCIONB3YIOTCS TMOMEIICHHUS,
KOTOpbIE€ TPEACTABISIIOT COOOW y4yeOHbIe ayAUTOPUU [JIsl MPOBENCHUSI Y4eOHBIX
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3aHATHW,  NPETYCMOTPEHHBIX  IporpaMMoi  OakalaBpuara,  OCHAICHHBIC
00OpyIOBaHUEM M TEXHUYECKUMHU CpEICTBAMU OOY4YCHHS: aBTOMATU3MPOBAHHOE
pabodee MecTo TMpemoaaBaress, MapKepHas JO0CKa, MYITBTUMEIUHHBINA MPOCKTOD,
JOKYMEHT-Kamepa, T0CcaI0uHbIe MecTa 00yJaroimxcsl.

[TomemeHust A  CaMOCTOSTENbHOW paboOThl  0OYYarOMIMXCS  OCHAIIEHBI
KOMITBIOTEPHON TEXHUKOHW C BO3MOXHOCTBIO TMONKIIOYCHHUS K ceTH «VHTepHEeT» H
o0ecrieueHrueM JIOCTyMa K 3JICKTPOHHOW WH(OPMAIMOHHO-00pa30BaTEIbHON Cpee
YHHBEPCUTETA.

Jlnst  mpoBemeHHs  Ja0OpPAaTOPHBIX  pabOT  HCHONB3yeTcs  JabopaTopus
«I'mapaBiuka»

ABTOPBI: KaHAUIAT TeXHUYECKUX HayK DunmanoBckuii A.M.



