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1. HCJIH H 3aJa9Y1 T CHUIIJINHbI «anpaBJmKa»

Ilesin ocBOeHMSI AMCHUTIIUHBI:

— (popMupoBanue y oOy4arommxcsi TEOPETUUECKUX 3HAHUUA U TPAKTUUYECKUX
HAaBBIKOB M0 OBJAJCHUIO METOJAMH THAPABIMYECKOIO PacYeTa CUCTEM IOJa4YN BOBI
K MECTY MOKapa.

IlepeyeHb KOMIIETEHLMH, GOpMUPYEMBIX B IIPoLecCe U3YYCHUS TUCIUNIMHBI

Komnerennun Conep:kanue

OIIK-1 Crioco6eH y4uThIBaTh COBPEMEHHBIE TCHICHIINH PA3BUTHUS TEX-
HUKH U TEXHOJIOTHUI B 00JIACTH TEXHOC(PEPHOU OE30MaCHOCTH,
W3MEPUTEITHLHON M BRIYUCIUTEIILHON TEXHUKH, NTHHOPMAIIMOHHBIX
TEXHOJIOTUH TP PEIISHNY TUTIOBBIX 33/1a4 B 00JacTH mpodeccu-
OHAJIbHOW JIESITETbHOCTH, CBSI3AaHHOM C 3alIUTON OKPY KAIOILIEH
cpeabl U obecrieueHrueM 0€30MaCHOCTH YEIOBEKA.

[1K-4 Cnoco0eH pa3padaTbiBaTh rpauecKyro T0KyMEHTAIIUIO,
PacCUYMTHIBATh U MOJICIIMPOBATH PA3IMYHBIC TCXHUUECKHUE CH-
CTEMBI B IEJIAX PEUICHHUs 3a/1a4 TIOYKapHOH 06€30MacHOCTH, B TOM
qHCIIE C MPUMEHEHHEM CPEJICTB aBTOMATH3UPOBAHHOTO MPOCKTH-
pOBaHUSI.

3agauM IMCUMILINHBI:

3amauyaMy OCBOCHUS AWCITUIUIMHBI SIBJISIIOTCS TEOPETUYECKAs M MPaKTUYECKasI
MOATOTOBKA OOYYAIOINUXCSA K MPUMEHEHHIO Pa3IUIHBIX METOJOB THUAPABINYECKHUX
pacyeToB MPHU PEIICHUH BOIIPOCOB MOKAPHON OE30TIaCHOCTH,

V3yyeHne NUCHMIUIMHBI OPUEHTHUPYET OOydYaroIHMXCS Ha TPHOOPETCHHE
HEOOXOJMMBIX TCOPETUUYCCKUX 3HAHMA M IMPAKTHYCCKUX HABBIKOB TIO0 OBJIAJCHHUIO
METOJIaMH THAPABIMYECKOTO pacyeTra CHUCTEM II0JIadyd BOJBI K MECTy IoXapa,
METOJJaMH aHaJIM3a HaJIeKHOCTH MTPOTUBOTIOKAPHBIX BOJOMPOBOIOB U 00CICIOBAHUS
CHCTEM MPOTHUBOMOKAPHOTO BOJOCHAOKEHUSI.

- TEOPETHUYECKM W MPAKTUYECKU MOATOTOBUTH OOYYAIONIMXCS K PEIICHUIO
BOIIPOCOB TMOKApPHOW 0O€30MacHOCTH OOBEKTOB B 00JIACTH MPOTHUBOIIOXKAPHOTO
BOJIOCHA0KEHHS;

- pa3paboTKe TEXHUYECKUX PEIICHU, KOMIEHCUPYIOIINX BBISIBICHHBIC
HapYIIEHUs MPOTUBOTIOKAPHBIX TPEOOBAHMM, C PACUCTHBIMU OOOCHOBAHUSMH, IS
OKa3aHWsl KOHCYJbTAaTUBHOHW TIOMOIIM TIPOSKTHBIM W  OKCILTyaTHPYIOUAM
OpraHU3alHsIM C COOTFOICHUEM ICUCTBYIOIIMX HOPMATHUBHBIX IIPABOBBIX AKTOB.

2. llepeveHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS AMCHMIIIMHBI
«I'mapaB/MKa», COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTATAMM OCBOCHHUS
00pa3oBaTeJIbHOM NMPOrPaMMBbI




I/IHIII/IKaTOpLI HOCTHKCHUA
KOMIICTCHIINHU

Ilnanupyembie pe3yabTaThl 00y4eHHS 10
AUCHUIIHHE

3Haer COBPEMECHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUU U
OporpaMMHbIE CpEACTBa, B TOM
qucie OTE€YECTBEHHOI'O
NPOU3BOJCTBA, AJIsl pElIeHUs 3ajad

po¢eCCHOHATILHON  JIeSITEIHHOCTH.
OIIK-1.1.

3Haer:

OCHOBHBIC MTOHSTHSI U 3aKOHBI TUPABIUKH;
(U3NYIECKYIO CYIIHOCTh M3yYaeMbIX SBICHUH
U 3aKOHOMEPHOCTEW; OOIIYI0 HMHTErpaibHYyIO
(GopMy ypaBHEHHsI KOJIMYECTBA JBHKEHUS WU
MOMEHTa KOJINYECTBA JBUKEHUS; (PaKTOpHI,
BJIMSIIOIINE HA MIOTEPU HAMIOPOB B JINHEHHBIX U
MECTHBIX COINPOTUBIICHUSX; BIUSHHUE PEKUM-
HBIX ¥ T€OMETPUYECKUX MapaMeTpoOB Ha HCTeE-
YeHHE KUAKOCTEH depe3 OTBEPCTHUS, HACAIKH,
KOPOTKHE TPYOOTIPOBO/IbI, HA XapaKTEPUCTUKH
MOKapHBIX CTPYW; MPHUUMHBI, BBI3BIBAIOIINE
TUAPABIMYECKUNA yJap U crnocoObl O0OpbObI ¢
HUM

YMeer BBIOUpAaTh COBPEMECHHBIC
cpelncTBa OOECIICYCHUS ITOKapHOMH
0e3011aCHOCTH 00BEKTOB u
OIIOBEIIECHUS JIIOJEH, B TOM YHCIIE
OTEYECTBEHHOT'O IPOM3BOJCTBA, IS
pemieHus 3aaad npodeccuoHaIbHON
nesitepHOCTH. OITK-1.2.

Bnageer HaBBIKAMH
MIPUMEHEHUSI COBPEMEHHBIX CPEICTB
WHAUBUAYAJIbHON W KOJUIEKTUBHOU
3aIUThI, B TOM YHCJIe
OTE€YECTBEHHOTO MPOU3BOJICTBA, NPH
pelieHny 3aaad npodeccuoHaIbHON
nearenbHoctu. OITK-1.3.

3HaeT cpeAcTBa aBTOMATU3UPO-
BaHHOro npoektupoBanus. [1K-4.1.

YMeeTr paccudThIBaTH pPa3Iny-
HbIE TEXHUYECKUE CUCTEMbI U TEXHO-
jJoruueckue npomnecceol. [1K-4.2

Bnageer HaBBIKOM MOJCIHPO-
BaHMsI PA3JIMYHBIX TEXHUYCCKHX CH-
CTeM U TeXHOJIOIMYECKHUX POIIECCOB
JUISL PEIlIeHUs 3a7a4 TOKapHOU 0e3-
onacHocTu. 11K-4.3

Ywmeer:

IPUMEHATh OCHOBHBIE 3aKOHBI U 3aKOHOMeEp-
HOCTHU THUAPABIMUKUA IIPU PEIIEHUHU BOIPOCOB
oOecrieueHus: MPOTUBOTIOKAPHON 3aIIUTHI;
MPOU3BOJUTH PACUET CHUCTEM aBaAPUUHOIO
cimusa JIBXK u K, mapamerpoB tpaekropun
CTPYyH M €€ pPEeaKlMH, OTEPh HANoOpa B CHU-
cTeMax IMOJadd BOJbI, MOTEPh JIaBJICHUS B
ra3zoBeix AVII;

3. Mecro nucuuminnbl «I'uapaBianka» B CTPYKType OCHOBHOM
npodeccnoHaIbHON 00pa30BaTeIbHOM POrPaMMbI
(manee OIIOII BO)




HNuctumnaa «['uapaBiaukay oTHOCUTCS K oOs3aTenpHOM yactu OITOIT BO
OakanmaBpuata 1o HampaBieHuto moarotoBku  20.03.01  Texnocdepnas
0e30MmacHOCTb, HaNPaBIeHHOCTD (TIpoduib) «lloxapHas 6€30MaCHOCTHY.

4. CTpyKTYypa H cofepkaHue M CHUILTUHBI «[ ' uapaBianka

OO6m1ast Tpy10€MKOCTh JUCHUILIMHBI COCTaBIsIET 4 3aUeTHbIC euHUIIbI, 144 yaca.

4.1 O0bem qucunIuHbl «I'HaApaBIMKa» U BUABI y4eOHOH PadoThI
JJIs1 32049HOI GopMbI 00yUeHHs

Bun yuye6Hoii padoThl TpyanoeMkocTh
3.e | Yacshl KYpC

1 2
OO6mast TpyJ0EMKOCTh JUCHMIUIMHBL | 4 144 36 108
10 y4eOHOMY IIJIaHy
KonrakTHast paboTa, B TOM YHUCIIE: 12 4 8
Jlexiuu 4 2 2
IIpakTHuecKue 3aHITUs 2 2
JlaGopaTopHbie paboTa 4 4
KoHcynpTanuu nepea 5K3aMeHOM 2 2
CamocrosiTesibHasi padoTa 123 32 91
KypcoBasi paGora (mpoekr)
3auer
3ader ¢ oneHKOM
IK3aMeH 9 9

4.2 TemaTnyeCKHMi IJIAH, CTPYKTYPHUPOBAHHBIH 110 TeMaM (pa3jaeiaMm) ¢
yKa3aHHeM OTBEJICHHOI0 HA HUX KOJIMYECTBA aKaJeMHUYeCKUX YaCOB U BH/I0B
Y4eOHBbIX 3aHATHH

JJIs1 32049HOI GopMbl 00yUeHHsI
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Ne KoanuecTBo
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Tema 3. Cuna rugpoctatuyeckoro| 12 12
3 | maBieHHI. DOn1opel
THJIPOCTATHYECKOTO AaBJICHUS
4 | Tema 4. OCHOBBI THAPOTMHAMUKH 10 10
Tema 5. OcoGEHHOCTH TBUKEHHUS 13 2 11
€aJbHBIX KUIKOCTEH. YpaBHEHHE
5 [P p
bepuysum ny1s moToka peaabHOM
JKHUJIKOCTH
Tema 6. llorepm Hamopa mnpu| 15 4 11
¢ |ycranoBuBiIeMCs IBIKEHUU
KUJKOCTH IO TPyOaM W TOXKapHBIM
pyKaBaMm
7 Tema 7. 'mapaBaudyeckuii pacyeT 11 11
TpyOOIIPOBOIOB
Tema 8. McTeueHue )xuaKocTen uepes
8 p
OTBEPCTHS M HACAJIKH
9 | Tema 9. [uapaBinuecKue CTPyU 13 2 11
p Py
Tema 10. HeycTtanoBuBIieecs 11 11
10 | ABWKEHHE KHIKOCTH.
I'mppaBnuueckuit yaap B
TpyOOIPOBOIAX
11 [Tema 11. OcHOBBI TEOpUH HACOCOB 13 13
Koncyabrauus 2 2
JK3aMeH 9 9
HToro 144 | 4 2 4 2 9 123

4.3 Conep:kanue JUCUUILJIMHBI J1JI51 00Yy4aIOIIMXCS NO
3a04HOM popMe 00yUeHUS

Tema 1. OCHOBBI THAPOCTATHKH.

Jlexnus. OcHoBHbIE (PU3NUYECKUE CBOMCTBA XUAKOCTEN U ra30oB. OCHOBBI KHU-
HeMmaTuku. ['mapocraTuueckoe JaBieHUE U €ro CBOMCTBA.

CamocrositesibHas padora. Cliibl, JEHCTBYIONIUE B JKUAKOCTSIX.

Pexomenayemas nureparypa:

ocHOBHas: [1, 2];

nornojHuTenbHas: [1, 2, 3].



Tema 2. OcHOBHBIE YpaBHEHUS] THAPOCTATHKH.

CamocrosiTeibHas padora. [luddepeHnnanbabie ypaBHEHUS THIPOCTATUKU U
X HMHTETpHUpOBaHME. PaBHOBecHE HECKMMAEMOM JKMAKOCTH B IOJE CHI TSKECTH.
AOCOIIIOTHBIA M OTHOCHUTEJIbHBIN MOKOU (paBHOBecue) kuakux cpel. [loBepxHoctu
paBHBIX JaBieHH. (OCHOBHOE ypaBHEHHE THApPOCTAaTUKH. 3akoH Ilackans,
MCIIOJIb30BAHUE €r0 B MOXKAPHOU TeXHUKE. AOCOJIOTHOE M M30BITOYHOE JIaBJICHUE.
Bakyym. [Iuarpamma paBineHuil. Ilbe3omerpudeckas BbICOTAa U THUAPOCTATHYECKUMN
HaIop. DHEPreTUYECKUI CMBICII OCHOBHOT'O YPAaBHEHUS TUAPOCTATHKHU.

Pexomenayemas iureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 3. Cuna TUAPOCTATHYECKOI0 AABJICHUS. NpPbI
THAPOCTATHYECKOI'0 AaBJICHUS.

CamocrositenbHas padora. Cria THAPOCTATHYECKOTO JABJICHHS HA IJIOCKHE
Y KpPHUBOJIMHEWHBIE MMOBEPXHOCTU. AHATUTUYECKUN U TpadOaHATUTHYECKUNA METOMbI
ONPENENICHNs] CWIIbI M LEHTpa AABJIEHUSA KUJIKOCTH HA IUIOCKME WM KPUBOJIMHEHHBIC
ITIOBEPXHOCTU. OMIOpPHI JNaBieHUsA. 3akoH Apxumena. I[IpakTudeckoe npuMEHEHHE
3aKOHOB THAPABIUKH B MIOKAPHOM JIETIE.

Pexomenayemas iureparypa:

ocHoBHas: [1, 2];

JnonoiaHuTenbHas: [1, 2, 3].

Tema 4. OcHOBBI THAPOAMHAMHUKH.

CamocrosiTesibHasi padora. Bujabl MOTOKOB KUIKOCTH. Y CTaHOBMBIIIEECS U
HEYCTAHOBMBIIEECS JIBUKEHUE JKUJIKOCTH. Mojenb wuaeanbHON  (HEBSI3KOM)
KUIKOCTH. JIMHUA TOKaA, JIIeMEHTapHas CTPyHKa, MOTOK. OCHOBHBIE XapaKTEPUCTUKH
IIOTOKA: PACXOJ JKUJIKOCTH, JXHUBOE CEYEHWE, CPEIHsISI CKOPOCTb. YPaBHEHHE
HEPA3pBIBHOCTH IMOTOKA. [1JTaBHO M pe3KO MU3MEHSIOMIMECS TTOTOKU. [ uapaBinyeckui
pamuyc. OOmme 3aKOHbl M ypaBHEHUSI CTATUKU U JUHAMUKHU >KUJKOCTEH W Tras3os.
HuddepeHnuanbaple ypaBHEHUS JIBIKCHUS KUJIKOCTH. YpaBHEeHHE bepHymium mis
UACAIbHOM JKMJIIKOCTU U €ro uHrepmpetanus. OOuMe ypaBHEHUS OHHEPruu B
UHTErpaibHOM U U depeHIanbHON hopmax.

Pexomenayemasi iureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTHM [BMKEHHSI peajbHBIX KUAKOCTeil. YpaBHeHHe
BepHym 11 MOTOKA peaibHOM KUIAKOCTH.

IIpakTnueckoe 3ansitme. OOmEas wuHTErpanbHas (opma ypaBHEHHI
KOJIMYECTBA JBM)KCHUS M MOMEHTA KOJMYECTBA JABWKEHHs. YpaBHEHUE bepHyum
JUISI TIOTOKA PeaJIbHOM KUAKOCTH MPU yCTAHOBUBILIEMCS ABUKEHUU KUJIKOCTH.

CamocrositeibHas padora. OCOOCHHOCTH JBUKCHUS PEATbHBIX KUIKOCTEH.
PacnipenienieHne naBieHNs B KUBBIX CEYEHUAX IIOTOKA IIPU YCTAaHOBUBLIEMCS IUIABHO



M3MEHSIOIIEMCS IBMKCHUU. Y paBHEHHE bEepHYIUIM U1l TOTOKA PEAIbHOM KUJIKOCTH
IIpU  yCTAHOBUBIIEMCS JBWKEHUM KUAKOCTH. OrpaHUYeHuss HUCIOIb30BaHUS
ypaBHeHus: bepHymiu. Ero reomerpuyeckas M SHEPreTUYeCcKas HHTEPIIPETALUs.
OO6mass uHTerpanbHas QopMa YpaBHEHUN KOJMWYECTBA JBUKEHUSI M MOMEHTA
KOJINYECTBA JBWKECHUA. PexXHMbI IBUKEHUS KUAKOCTEN. JIeMOHCTpanus ypaBHEHUS
bepuynnu. [Tono6ue rugpoMexaHM4eCKUX MPOIIECCOB.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

nornojHuTenbHas: [1, 2, 3].

Tema 6. IloTepu Hanopa NpM yCTAHOBUBIIEMCS JIBHKEHUH KUIKOCTH 110
TPyOaM U MOKAPHBIM PyKaBam

JlabopaTtopHoe 3ansaTue. Onpenenenue U KodhPUIMEHTa THIPABINIECKOTO
TpPEHUSI.

CamocrositenbHast padora. Buael mnorepsr Hanopa. Merton Teopuu
pPa3MEpHOCTENl M €ro MNPUJIOKEHHE K BBIBOAY OOHIMX (QOpMyN Al ONpeneseHus
noTepb Hamopa. BpiBog oOmmux ¢opMmyn ajig ONpeAesieHus MNOTeph Haropa.
TeopeTnueckue METOABI OMNpEAENCHUA MOTEepPh Hamopa H  KO3P(PULIHUEHTOB
TUAPABIMYECKOIO CONPOTHUBICHUSA. OKCIEPUMEHTAIbHBIE METOABI OINPEIEICHUS
norepb Hamopa ¥ KO3((UIMEHTOB TUIpaBIMYECKOro compoTuBieHus. ['padux
Hukypanze. BimsHue pexuMa JIBUKEHUS JKHUAKOCTH U IIEPOXOBATOCTH
TpyOONpOBOJia Ha JIMHEWHBIH KOI(PPUIMEHT TUAPABIUYECKOTO COMPOTUBICHUS U
norepp Haropa. OU3MYEeCKUi CMBICI BIMSHHUS ILIEPOXOBATOCTEH. ['MIpaBinyecku
riIajKue U nepoxoBaTheie TpyObl. TypOyJeHTHOCTh U €€ OCHOBHBIE CTATHCTUYECKUE
XapaKTepUCTUKU. MeToauka pacdera MOTeph Hamopa B Tpybax. MecTHbIe
cornpotuBieHus. UW3meHenne Kod(pPUIMEHTA MECTHOTO  COMPOTHUBICHUS B
3aBUCUMOCTH OT yHcia PeitHonpaca 1 BUa MECTHOTO CONPOTUBIEHUS. OnpeeneHue
OTEpPh HAmopa B TNOXapHbIX pykaBax. Ormnpenenenne u KO3 (dULHEHTA
TUAPABINYECKOIO TPEHUS. METONBI CHUKEHUS TOTEPH HANIOPA.

Pexomenayemas ureparypa:

ocHOBHasi: [1, 2];

JnononaHuTenbHas: [1, 2, 3].

Tema 7. 'mapaBianyecknii pacyet TPyOOINPOBO/IOB.

IIpakTnyeckoe 3anusitue. [ napaBaudyeckuii pacuer TpyOOIpOBOIOB.

CamocrosTenbHast padora. Kimaccudukamnus TpyOONpOBOAOB U OCHOBHBIC
pacuetHble (popmyinbl. ['MapaBIruecKuil pacueT <«IMHHBIX» TPYOONPOBOJOB TPH
napaielbHOM W TOCJENOBAaTEILHOM  COCOUWHEHWH. PacdeT  «KOPOTKUX»
TpyOompoBogoB. Pacuer ra3zompoBosOB TpH MajblX M OONBIIMX Tepenagax
nasneHuil. [loBblllIeHHE TPOMYCKHON CTOCOOHOCTU TPYyOOIPOBOIOB.

Pexomenayemas qureparypa:

ocHOBHas: [1, 2];

nonojgHuTenbHas: [1, 2, 3].

Tema 8. UcTeveHnune ;KUIKOCTH Yepe3 OTBEPCTHS M HACATKH.



CamocrosiTenbHast padora. VcTredeHne )KUIKOCTU U3 KPYIJIOIO OTBEPCTHUS B
TOHKOHM cTeHke. Cxxarue cTtpyu. CKOpOCTh UCTEUEHMS U pacxoj cTpyu. McreueHue
AKUJKOCTH 4Yepe3 3aTOIUICHHbIE OTBEpCTHs. VcTedeHue >KUIKOCTH 4Yepe3 HacaJKH.
Tunel HacagkoB. CKOpPOCTh M pacxo] NpH MCTEYEHUH >KUJIKOCTH 4Yepe3 BHELIHUE
UMWIMHAPUYECKHE Hacaaku. BakyyM B muiMHApudeckodl Hacaake. OcoOeHHoCTH
UCTEUYEHUS KUJIKOCTU W3 HACAJKOB APYyrux TUNOB. ONOPOXKHEHHE DPE3EpPBYapoOB.
Hcreuenue xunkoctu yepe3 Hacaaku. OnopoxHeHue pesepByapoB. Mcreuenue npu
NOCTOSIHHOM Harope. OCOOEHHOCTH MCTEUEHHUs >KUIKOCTH U3 HACAJKOB JPYTUX
TUnoB. OTIOPOKHEHHE PE3EPBYAPOB.

Pexomenayemas iureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 9. 'mgpaBinveckue CTpyH.

Jlekuus. Knaccuduxarus crpyit. KommaktHas u pa3npoOiaeHHas 9aCTH CTPYH.
Mertoapl aHanM3a yCTOMYMBOCTH M NPHUYMHBI pacraga KOMIIAKTHOW YacTHU CTPYH.
NuBepcus crpyu. Tpaekropus ctpyu. BeicoTa nmogbemMa ¥ TaIbHOCTD IOJIETA CTPYH.
®opmyisl Jlrorepa u @prumana.

CamocrosiTeibHas padora. PacueT HaKIIOHHBIX CTpyd. BinsHue Hacagok Ha
dbopMHpoBaHUE CTPYH. 3aBUCUMOCTb MEXIY PaNyCcoOM JEUCTBUSI KOMIIAKTHON YacTH
CTpyH, JUAaMETPOM Hacalka, HamopoM M pacxomom. Peakuus crpyu. [laBiieHue
cTpyH. PacnibuieHHbIE CTPYH U CTIOCOOBI UX MOTYYEHHUS.

Pexomenayemasi iureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 10. HeycTtanoBuB1I€ecs: ABMKeHHE JKUAKOCTH. ['uapaBianyeckui
yaap B TpyOOnpoBojaax.

CamocrositeibHast padora. YpaBHeHUE bepHyIUHM 111 HEYCTaHOBUBILETOCS
nBUkeHus. ['uapaBiaumdeckuil ynap B TpyOonpoBoaax. MHEpIMOHHBIA HAMop U €ro
SHEpreTUYecKuil cMbICi. [loBbIlIEHHE MAaBIEHUS MPU TUAPABIMYECKOM YyJape.
CxopocTh pacnpocTpaHeHus yaapHoil BoyiHbl. @a3za ynapa. [1oaHbIA M HENOJHBIN
ynap. Jumarpamma JnaBieHUN Mpu TuapaBiudeckoM ynaape. CrnocoObl CHUMKEHUS
JABJICHUS IPU TUAPABINYECKOM yaape.

Pexomenayemasi iureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB
CamocrosTenbHass padora. KpaTkue cBeieHUs1 0 Hacocax U MX Kiaccu(uka-
uus. HacocHast ycrtaHoBka. PaGouune mapamerpsl HacocoB. IIpuHuun neicTBus u
KJ1accu(ukanus HeHTpoOeKHOro Hacoca. JIBMKeHue KUIKOCTH B pabodyem Koiiece
HeHTpoOexHOoro Hacoca. OCHOBHOE ypaBHEHHE LIEHTPOOEKHBIX HACOCOB. AHAaU3
OCHOBHOI'O YpaBHEHHUs IIEHTPOOEKHBIX HAcOCOB. Biusinue opmel sonacreid Ha co-
3naBaemMblii Harmop. OCHOBBI TEOPUU MOAO0OMS JOMACTHBIX HacocoB. KoadduumeHnt



obicTpoxoaHOCTH. Paboune xapakTepucTUKu IEHTPOOEKHBIX HacocoB. Pabora Ha-
coca Ha ceTb. Pabouas Touka. PerynupoBanne pabotsl Hacoca. [lapannensHas pabota
HacocoB. [locnenoBarenbHas pabota HacocoB. MccnenoBanue paboThl IEHTPOOEKHO-
ro Hacoca

CamocrosTenbHass padora. AHaau3 OCHOBHOI'O YPaBHEHHUS LIEHTPOOEKHBIX
HacocoB. Biustnue popMel tonacteit Ha co3iaBaeMblil HAIoP.

Pexomenayemas ureparypa:

ocHOBHas: [1, 2];

nornojHuTenbHas: [1, 2, 3].

5. MeTonuueckue PEKOMEHAAIINHA 10 OPraHu3anv U3YICHUA TUCIHUILJINHBI

[Ipn peanuzanuu NpOrpaMMbl JUCIUILIAHBI HWCIOJNB3YIOTCS JIEKIIMOHHBIE,
MPAKTUICCKHUE 3aHATHUS, TaOOPATOPHBIC 3aHSTHSI.

OOmMMU 1ENsIMU 3aHITHI SBIISIOTCS:

— 000011IeHHe, CcUCTEeMaTH3alus, YNIyOJeHUe, 3aKpeIUIeHUE TEOPETHUYECKUX
3HAHHH 110 KOHKPETHBIM TEMaM JTUCITUTUITHBL,

— dbopMHUpOBaHHE YMEHHH TPUMEHATH IIONYUCHHBIC 3HAHUS Ha MPAKTHKE,
peanu3anys eIUHCTBA HHTEIUICKTYaIbHOW U TTPAKTUICCKOM JIeATeITLHOCTH;

— BBIPa0OTKA TP PEHICHUHN MOCTABICHHBIX 3aJ1a4 MPOGECCHOHATBLHO 3HAYNMBIX
KaueCTB:  CaMOCTOATEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOH
UHUIUATUBBI.

[ensimMu NeKIUU SBISIOTCS:

— JIaTh ~ CHCTEMAaTU3WPOBAaHHBIC HAy4yHbIE 3HAHUS TI0  JUCIUIUIMHE,
aKIICHTUPOBAB BHUMAHKE Ha HAH0OJIee CI0KHBIX BOIIPOCAX;

— CTUMYJIMPOBATh aKTUBHYIO MO3HABATEIBHYIO JEATEIHHOCTh 00yUYarOIInUXCs,
crioco0cTBOBaTh (POPMUPOBAHUIO UX TBOPUYECKOTO MBITTUICHHUS.

B xome mnpakTHYeCKOro 3aHATHS O0O0ECIEUMBAETCS TMPOIECC AKTHUBHOTO
B3aMMOJICHCTBHS 00yYarOIIMXCSl ¢ MPeToaBaresieM; MPUOOPETAIOTCS MPAKTUICCKUC
HaBBIKM U yMeHUs. [lenph mpakTmuecKkoro 3aHsTHs: YITyOWTh W 3aKpPENUTh 3HAHUSA,
MOJTyYCHHBIC HA JICKIUH, (HOPMHUPOBAHWE HABBIKOB WCTIOIL30BAHUS 3HAHWUW IS
pEIICHHUST TPAKTUYECKUX 33J]1a4; BBIMOJTHCHHE TECTOBBIX 3aJlaHUi IO TPOBEPKE
IIOJIy4YE€HHBIX 3HAHUN U YMEHUH.

[lenpro 1a00paTOPHOTO 3aHSATHS SBISETCS YCBOCHHE TEOPETHUYECKHX OCHOB
JMCIATUTAHBI U TTOJTyYeHUE TIPAKTUYCCKUX HABBIKOB MCCIICIOBAHUS ITyTEM TOCTAHOBKH,
npoBe/ieHUsl, 00pabOTKM M MPEJCTAaBJICHUS PpE3ylIbTaTOB JKCIIEPHUMEHTAa Ha OCHOBE
NPAaKTUYECKOTO HCIOJIb30BAHUS PA3JIMYHBIX METOAOB (HAOMIONEHUS, H3MEpPEHHUs,
CpaBHEHHUS W Jp.), MPUOOPETEHHsI HABBIKOB OIbITA TBOPUYECKOM JesTeNbHOCTH. B
3aKIIFOYUTEIIBHON  YacTh  J1abopaTopHOro  3aHATHS — oOydaroniuecss  O(QOPMIISIFOT
Pe3yNbTaThl SKCIIEPUMEHTOB B (popMe oTdeTa.

CamocrosiTennbHast paboTra OOydYaronIuXcs HampaBjieHa Ha yIIyOleHHe u
3aKpeTUICHUE 3HAHWH, TOMYYCHHBIX HA JICKIUSAX M JAPYTUX 3aHITHSAX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJILHOTO aKTHBHOTO TMPHOOPETEHUS HOBBIX, JOIMOJHUTEIHHBIX
3HAHWH, IOATOTOBKY K MPEACTOSIINM 3aHATHSIM.



6. OueHoyHbie MaTrepuajJbl 10 JUCHUILJIMHE

Texkyluii KOHTPOJIb YCIIEBAEMOCTH 00OECIIEUNBAET OLICHUBAHUE XOAAa OCBOEHUS
JUCIUIUIMHBI, TPOBOAMUTCS B COOTBETCTBUM C COAECPKAHUEM TUCUUILUIMHBI 10 BUJAM
3aHATHI B (OopMe TECTUPOBAaHHUSA, 3aUIUThl OTYETOB MO JIAOOPATOPHBIM padoTam,
peleHns 3a1au.

[TpoMexxyTouHast arTecTanusi OOECIEUMBAET OIIEHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATENbHbIX PE3ylIbTaTOB OOYy4YEeHHs M0 JUCUUIUIMHE, MPOBOJUTCA B Qopme
HK3aMEHa.

6.1. IlpumMepHbIe OLIEHOYHbIE MATEPHAJIbI:
6.1.1. Texymero KOHTpOJIst

TunoBble 3a1aHust 1151 TECTUPOBAHUS:

1. MoxeT nu oHa U Ta ke TpyOa ObITh TUAPABIUYECKHU TIIAKON U TUIAPABIIH -
4yecKu mepoxoBaror? OT 4ero 3To 3aBUCUT?

- HE MOJKET;

- MOkeT. OT pexuMa IBUKEHUS KUIKOCTH;

- MoxeT. OT IJIMHBI TPYOBI;

2. @opmyna s ONPENETIEHUs CKOPOCTH JKUJIKOCTH IPU HCTEYEHUM W3 Ha-
CaJIOK ¥ OTBEPCTUIM UMEET BUL!
)40
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3. OcHOBHOE YPaBHCHUC TUAPOCTATUKU UMCCT BU!:
1. z+Pl/pg=const

7 P=P,+pgH
3 Ef’_(q = if’:m:

4. Tlpy xKakoM JBMXKEHHUM KHUIKOCTH MPU MPOUYUX PABHBIX YCIOBHUSIX MOTEPH
Haropa Gosnbiie?

1. ITepexoaHom
2. JlamruHapHOM
3. TypOyneHTHOM
h,= AlQ?
5. Bennuuna A B ypaBHEHHUH ' ABJIACTCS
1. ConpotusiienreM TpyOonpoBoaa AIMHOM |
2. ConpoTtusnenuem TpyoomnpoBoa qiuuHoi 10 meTpoB
3. VY aenbHBIM COPOTUBIIEHUEM TPYOOIIPOBO/IA, T.€. TPyOOIPOBOIa JUTMHOM

1 meTp

dopma oTuera 1o JadboparopHou padore:



Otuet o maboparopHoit padbore No

HasBanue paboTst:

[lenb pabOTHI:

TeopeTnueckas 4acTh:

DKCIepUMEHTAaIbHAs YaCTh:

O6paboTka pe3yIbTaToB:

BBIBO/IBI O COOTBETCTBUM YCTAaHOBJICHHBIM HOPMaM M IIPaBUJIaM OIEHKHU:

Tunossble 3agaun:

1. OnpenenuTs BpeMsl 3aKPBITUS 33JIBUKKH, YTOOBI MOBBILICHUE TABICHUS
B 4yI'YHHOM TpyOomnpoBoae aauHHoi 500 m u He npesbimaino 6-10° [7a. Pacxox Boabl
no TpybomnpoBoay nuamerpom 150 amm cocraBnser 60 si/c.

2. OnpenenuTs BO3MOXKHBIA PAacXo/l BOJBI OT IMOXKAPHOTO KpaHa JUaMET-
pom 50 amm, 000PYyIOBAaHHOTO HEMIPOPE3UHEHHBIM PYKaBOM JTHHOM 20 M 1 CTBOJIOM C
HacaJIkoM AuaMeTpoM 16 .wmm, eciu rapaHTUPOBAHHBIA HAMOp y MOXKAPHOTO KpaHa
cocrasisieT 20 wm.

3. [TonoOpath cTaHAapTHBIA HACAAOK JJISI BHYTPEHHETO MOXAPHOTO KpaHa
MPOM3BOJCTBEHHOTO 3/1aHUA, €CJIM PAAUyC KOMIIAKTHOW 4acTu ctpyu 10 m tipu pac-
xoze He MmeHee 2,5 n/c. OnpenenuTs Hamop y Hacajaka CTBOJIA M JACHCTBUTEIIbHBIN
pacxo/.

IIpumMepHbIi NepeYeHb BONPOCOB, BLIHOCUMbIX HA IK3aMEH

1. OcHoBHbIE (U3HUECKHE CBOMCTBA MKUAKOCTEH: TUIOTHOCTh, YJEIbHBIN BEC,
BSI3KOCTb.

2. OcHoBHBIE  (U3UYECKHE  CBOMCTBA  JKHJIKOCTEH:  CXKHMAaeMOCTh,
TEMIIEPAaTYPHOE PACIIUPEHUE.

3. Cunbl, nedcTByIONME B XKUIKOCTAX. ['MapocTaTuueckoe NaBJICHUE U €ro
CBOMCTBA.

4. Jludpdepennmanbabie ypaBHEHUS TUAPOCTATUKYA U UX UHTETPUPOBAHUE.
PaBHOBecHE HECKMMAEMOU KUJIKOCTHU B II0JIC CHUI TSKECTH.
AOCOIIOTHBIA U OTHOCUTEILHBIN TTOKOU (PaBHOBECHE) KUAKUX CPEI.
[ToBepxHOCTH paBHBIX AaBieHUI. OCHOBHOE YpaBHEHUE T'UIPOCTATUKH.
3akoH [lackans, UCOJIb30BaHKE €T0 B MOKAPHON TEXHUKE.
AOcom0THOE 1 M30BITOYHOE JaBiieHUE. Bakyym.
0. Iuarpamma nasneHuil. [Ibe3omeTpuyeckass BbICOTa M THIPOCTATUUECKUIA

e

11. DHepreTryecKkuii CMbICI OCHOBHOT'O YPAaBHEHUS TUAPOCTATHKHU.

12. Cuna ruipoCTaTUYECKOTrO JAaBJICHUS HA IIOCKUE TOBEPXHOCTH.

13. Cuita ruApOCTaTUYECKOrO IABJICHHS HA KPUBOJMHENHBIE TOBEPXHOCTH.

14. Ananutndeckuii 1 rpadoaHaTUTUUECKUN METOJbI OMNpPEICICHUs CUIbI U
LIEHTPA AABJICHUS XKUJIKOCTU HA MJIOCKUE TOBEPXHOCTH.

15. Ananutndeckuii U rpadoaHaTUTAYECKUNA METOIbl OINpECICHUs CUIbI U
LIEHTpa AABJICHUS KUJIKOCTA KPUBOJUHENHBIEC TOBEPXHOCTH.

16. Dnropel THAPOCTATUYECKOTO JIABJICHHUS.

17. 3akon Apxumena.



18. I[IpakTHyeckoe NpUMEHEHNE 3aKOHOB TUAPABIMKH B TOXKAPHOM JIEIE.

19. Bupl NOTOKOB JKHJIKOCTH.

20. YcTaHOBUBIIEECS U HEYCTAHOBUBIIEECS IBUKECHUE KUJIKOCTH.

21. JIunug TOKa, 3EMEHTapHas CTPYMKa, NOTOK.

22. OCHOBHBIE XapAKTEPUCTHUKHU ITOTOKA: PacXol >KUAKOCTH, KUBOE CEUCHHE,
CpPENHSS CKOPOCTb.

23. YpaBHEHHE HEPA3PHIBHOCTH MOTOKA.

24. 111aBHO U pE3KO M3MEHAOLIMECS IOTOKH.

25. I'uapaBInyeCcKuid panyc.

26. nddepennnanbuble ypaBHEHUS TBUKEHUS KUTKOCTH.

27. YpaBHenue bepHynu 11t uacanbHOM )KUAKOCTU U €0 UHTEPIIPETALIUS.

28. OCOOCHHOCTH JIBUKEHUS PEaTbHBIX KUIKOCTEH.

29. PactipefenieHue  JaBJI€HHS] B JKMBBIX  CEUYEHHUSAX  I[OTOKA  IIpH
YCTaHOBHUBIIEMCS TJIABHO U3MEHSIOIIEMCS JBUKECHHH.

30. YpaBHenue bepHymm s NOTOKA  PEAIBHOM — KUJKOCTH — IPH
YCTaHOBUBIIEMCSI IBUKEHUU.

31. OrpannyeHust UICNIOJIB30BAaHMS ypaBHEHUs bepHyun.

32. 'eomeTpuyecKas v SJHEPreTUYECKass UHTEPIpETALUs ypaBHEHNS bepHyIu.

33. Pabora mnpubOpoB U anmapatoB MOXKAPOTYIICHWS, OCHOBaHHAs Ha
ypaBHeHUHU bepHysum.

34. ITpuHUMI AEHCTBUSA CTPYUHBIX HACOCOB.

35. Pexxumel aBmxenus xxuakoctu. Yucio PeliHonpaca.

36. Buasl norepp Hanopa.

37. DKkcriepUMEHTAIbHBIE  METOJIbl  ONpEAENICHUsT MOTepb  Hamopa U
KO3 (PHUIIMEHTOB TUAPABIMYECKOTO COMTPOTUBIICHUS.

38. 'mapaBiauvecku riaajgkue v mepoxoBaThie TPYOBI.

39. OnpeneneHue NoTepp Hamopa B MOXKApHBIX pykaBax. MeTo/bl CHHKEHHUS
IIOTEPH HAIopa.

40. Knaccudukanus TpyOo0npoBOJI0OB U OCHOBHBIE pacU€THbIE (POPMYJIBI.

41. IloBeIlIeHUE TPOITYCKHOM CITIOCOOHOCTH TPYOOTPOBOIOB.

42. MlctedyeHune XUAKOCTH U3 KPYTJIOro OTBEPCTUS B TOHKOM CTEHKE.

43. VcTeyenue KUIKOCTH Yyepe3 HacaAKU. THIIbl HACaIKOB.

44. CkopocTh M pacxoJ MNpH MCTEYEHUU KUIAKOCTH YEpe3 BHELIHUM
UUIMHIPUYECKUN HACAIOK.

45. BakyyM B HIWJIMHAPUYECKOM HACaJKeE.

46. Knaccudukamus ctpyit. KomnaktHas u pa3poOieHHasi 4aCTH CTPYH.

47. WNuBepcus ctpyu. Tpaekropusi cTtpyu. BeicoTa moabemMa M HabHOCTD
MoJieTa CTPYH.

48.  ®opwmyusl JItorepa u @pumana. Pacuer HaKIOHHBIX CTPYM.

49. PacnbuieHHBIE CTPYHU U CIIOCOOBI UX MOTYUYEHUS.

50. T'unppaBnuueckuit yaap B TpyOONpOBOJIAX.

51.  TloBelieHHEe AABICHUS MIPU TUAPABIMYECKOM YIape.

52.  CkopocTth pacnpocTpaHeHus: yaapHoil BoiHbl. Da3a ynapa. [lonHblil u
HETOJIHBIN yIap.

53. CnocoObl CHUXKEHHUS JAaBJIECHUS MTPU TUIPABIMYECKOM yape.



54. Kparkue cBenmeHus o Hacocax M ux kiaccudukamnus. HacocHas ycra-
HOBKa.

55. Paboume mapamMeTpsl HACOCOB.

56.  Ilpunuun neicTBus U Kiaccuukanus eHTPoOEKHOIo Hacoca.

57.  JIBuxkeHue KUJIKOCTH B paboueM KoJiece LIEHTPOOEKHOI0 Hacoca.

58.  OcHOBHOE ypaBHEHHE IIEHTPOOEKHBIX HACOCOB.

59.  AHanu3 OCHOBHOTO ypaBHEHHUS LIEHTPOOEKHBIX HACOCOB.

60. Bnusnaue ¢hopmbl JIonacTel Ha cO3/1aBaeMblid HAIOP.

61. OcHOBBl Teopuu TMOJMOOMS JIOMACTHBIX HacocoB. KoadduimeHnt
OBICTPOXOTHOCTH.

62. Paboune xapakTepUCTHKU EHTPOOEIHKHBIX HACOCOB.

63. Pabota Hacoca Ha ceTb. Pabouas Touka. PerynupoBanue paboTsl Hacoca.

64. IlapamnensHas paboTa HACOCOB.

65. IlocnemoBarenpHas paboTa HACOCOB.

66. AHanu3 OCHOBHOT'O ypaBHEHUS LIEHTPOOEKHBIX HACOCOB.

67. Bnusaue ¢popMbl IoNACTEN HA CO3/1aBa€MbIi HAIOP.

6.2. Illkana oueHUMBAHUS Pe3yabTATOB INPOMEKYTOYHOM aATTECTALUM U
KPHUTEPUM BbICTABJICHUS OLIEHOK

HpOMC}KYTO‘{Haﬂ aTTecTanusa: 5K3aMCH

dopma

Iloka3arenu

Kputepuu BbICTaBICHUS OLICHOK I1Ixana orleHUBaHUS
KOHTpOJ’I?[ OLCHHUBAHU
JK3aMeH NpaBWIBHOCTh | JIaH MPaBWIbHBINA, MOJIHBIA OTBET Ha OTJIMYHO
Y TOJIHOTA OT- | TMIOCTABJCHHBIA BOIMPOC, MOKa3aHa CO-
BETA BOKYITHOCTh OCO3HAHHBIX 3HAHHWU TIO
JTUCHHUIUIMHE,  JIOKA3aTeNbHO  pac-
KPBITBI OCHOBHEIE [TOJIOKEHUS

BOIIPOCOB; MOTYT OBITH JIOMYIIEHBI
HEJIOUEThI, MUCIPABIECHHBIE CAMOCTOSI-
TEJIbHO B POLIECCE OTBETA.

JdaH HpaBHHLHBIﬁ, HEAOCTAaTOYHO IT0JI- xXopomo
HBI OTBET HA MOCTABJICHHBIM BOIPOC,
MOKa3aHO YMCHHC BBIACIUTL CYIIC-
CTBEHHbIE M HECYIIECTBEHHbIE MpPHU-
3HaKu, TPpUIUHHO-CJICACTBCHHLIC CBA-
3M; MOTYT OBITH JOMYIIEHBI Heaoye-
ThbI, HCIIPAaBJICHHLIC C IIOMOIIIBIO
TpenojaBaTeis.

JaH HCEOAOCTAaTO4YHO HpaBHHBHLIﬁ u YAOBJICTBOPHUTCIIBLHO
MOJIHBIM OTBET; JIOTMKa M TOCJIeI0-
BaTCJIbHOCTh H3JIOKCHHA HMCHOT Ha-
pYLIEHUS; B OTBETE OTCYTCTBYIOT BbI-

BOJbI.
OTBECT MPCACTABIIACT coOoi pa3- | HECYAOBJICTBOPUTCIIb-
PO3HCHHBIC 3HaHHA C CYHICCTBCH- HO

HBIMH OIIMOKaMU TO BOMNPOCY; MpH-
CYTCTBYIOT  (parMeHTapHOCTh, He-




JIOTUYHOCTh W3JIOKEHHUS; JIOTIOJIHU-
TEJIbHBIE U YTOUHSIOIINE BONPOCHI HE
NPUBOAAT K KOPPEKIMH OTBETa Ha
BOIIPOC.

7. PecypcHoe o0ecnie4yeHne AU CHUTIIHHBI
7.1. JIuuleH3UOHHOE U CBOOOHO PaCHpPOCTPaHsieMoe IPOrpaMMHoe odecriedyeHue

[TepedeHpb JTUIIEH3MOHHOTO U CBOOOIHO PACIIPOCTPAHSIEMOT0 MPOTPAMMHOTO
oOecrieyeHus:

1. Astra Linux Common Edition penu3 Open - onepaiimoHHasi cuctema o0IIero
HazHauyeHus. JInnensus Ne217800111-ore-2.12-client-6196.

2. Astra Linux Special Edition - onepaninonnas cucteMa o011ero Ha3Ha4eHHs.
JIuniensus Ne217800111-alse-1.7-client-medium-x86 64-0-14545.

3. Astra Linux Special Edition - oneparimonHasi cuctema o0IIero Ha3HauYeHUs.
Jlunensus Ne217800111-alse-1.7-client-medium-x86 64-0-14544.

7.2. llpoeccuoHabHbIe 0a3bl JAHHBIX U HH(POPMALIHOHHBIE CIIPABOYHbIE CH-
CTEeMbI

1. [Toptan oTkpeIThIX AaHHBIX Poccuiickoit @enepanuu https://data.gov.ru/
(cBOOOIHBIN JOCTYM).

2. ®denepanbHblii mopTan «Poccuiickoe oopazoBanue» http://www.edu.ru
(cBOOOAHBIN TOCTYII).

3. Cucrema odunmaibHOTO OMyOIUKOBAHUS PABOBBIX AKTOB B JIEKTPOHHOM
Bujie http://publication.pravo.gov.ru (CBOOOIHBIN JOCTYII).

4. DnexTpoHHas OubimoTeka yauBepcuteta http://elib.igps.ru (aBTopu3oBaH-
HBIN JOCTYII).

5. DnexrponHo-ombmmoreunas cucrema «3IObC IPR  BOOKS» http://
www.iprbookshop.ru (aBToOpr30BaHHBIN TOCTYM).

6. DnexTpoHHO-OuOIMOoTeYHasi cuctema «Jlanb» https://e.lanbook.com (aBTo-
PHU30BaHHBIN JOCTYII).

7.3. Jluteparypa
Ocnoenas:

1. KymaunoB B.A., Kapramor 2.M. I'mapasnuka: Ydyebnoe nocodue — 3-e
u3gaHue, crepeoTurniHoe.— M.: Boicmias mkona, 2008. — 199 c:

2. backun 10.I'., ITonmapkoB B.B., IBanoBa E.C., ®unanoBckuii A.M.
Coopnuk 3anad no ruapasiuke. CI16.: CII6Y I'TIC MUC Poccun, 2012-92¢. Pesxkum
pocrymna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-
28ebl128alf2e&remote=false

/ononnumenvnas:


http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-28eb128a1f2e&remote=false
http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-28eb128a1f2e&remote=false

1. KaganoB A.A.. BoporsiHnieB IO.I1.. Brnaco A.B. IIpotuBomoxapHoe
BojocHaOxenue. — M.: Crpoiuznar, 1986. — 277 c Pexum gocryna:
http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41c65-80be-45fd-blc7-
d2bb774947da&remote=false

2. backun FO.I'., benssue AWM. COopHuK 3agady 10 Kypcy
MPOTHUBOIIOKApHOE BoJocHaOxkeHue. — M., 1986. — 170 ¢ Pexum pgocryma:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-

5166958 1bbfY&remote=false

3. A6pocumoB  1O.I'., XKyukor B.B., Msemak .B. wu 1p.
[IpoTuBomnoxapHoe BogocHaOxeHue. Yueonuk. — M.: Akagemus ['TIC MUYC Poccun,
2008. — 310 c. Pe:xxum gocrtyma: http://elib.igps.ru/?22&type=card&cid=AL.SFR-
71d2e029-7c44-4713-a500-e0f6fc4ec014&remote=false

7.4. MaTepuajibHO-TEXHUYECKOe o0ecrneueHmne

Jnsa mpoBeaeHHs W 00ECTEUEHMS 3aHATUN HCIIONB3YIOTCS TMOMEIICHHUS,
KOTOpbIE€ TPEACTABISIOT COO0OW y4yeOHbIE ayIUTOPUU [JIsl MPOBEACHHS Y4EOHBIX
3aHATAH,  TPEAYCMOTPEHHBIX  IPOrPaMMOM  MAarucTpaTypbl,  OCHAIIEHHBIC
00OpyIOBaHWEM U TEXHUYECKUMHU CpPEACTBAMH OOYUYCHHs: aBTOMATH3MPOBAHHOE
paboyee MecTO MpenojaBareis, MapKepHas JI0CKa, MYJIbTUMEIUWHBIA TPOEKTOp,
JOKYMEHT-KaMepa, MoCaJ0uHble MecTa 00y4aroluXxcsi, KOMIbIOTEPHBINA Kilacc.

[Tomemienust st CaMOCTOSITENIbBHOM pabOThl  O0y4aromuxcs OCHAILEHBI
KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO MOJAKIIOUeHUs K cetu «WHTepHeT» U
o0ecreyeHueM J0CTyna K 3JIEeKTPOHHOU HH(OpMAIMOHHO-00pa30BaTEeIbHONW Cpelie
YHUBEPCUTETA.

Jlns  mpoBeneHHs  JTA0OpATOPHBIX  pabOT  HCMONB3yeTcsl  JabopaTopus
«'mapaBnuka»

ABTOpBI: KaHAUAAT TEXHUUYECKUX HayK DrranoBckuii A.M.


http://elib.igps.ru/?22&type=card&cid=ALSFR-7fd2e029-7c44-4713-a500-e0f6fc4ec014&remote=false
http://elib.igps.ru/?22&type=card&cid=ALSFR-7fd2e029-7c44-4713-a500-e0f6fc4ec014&remote=false
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