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1. Ienm 1 3aau¥l AUCIUTTAHBI

Ileu ocBoeHMS AUCHUTIMHBI:

— ¢dopMHpoBaHUe y 00YyUaroIUXCs TeOPeTUUeCKUX 3HAHWM U TPaKTHUeCKUX
HAaBBIKOB M0 OB/IaZIEHUI0 METO/JaMU TMAPABINYECKOr0 pacyeTa CUCTEM MO/iaud BOJbI
K MeCTy Mo’kapa.

ITepeueHb KoMIIeTeHI[UH, ()OPMHUPYEMBIX B MpoLiecce U3y4YeHUs JUCIUILIMHBI

KomnereHnuuu Copepxanue

OITK-3 CriocobeH periaTh MpUK/IagHbIE 3a7aui B 00/1acTH 00ecrieueHust
ToyKapHOU 6e301acHOCTH, 0XPaHbI OKPY Karollel cpesibl U
9KOJIOTMUeCKOU 6e30T1aCHOCTH UCTI0/Ib3Ys TEOPUIO U METO/[bI
byHjaMeHTa/IbHBIX HayK.

[1K-4 CriocobeH pacCUMTHIBaTh U MOJIEJTUPOBATh Pa3/InuHbIe
TeXHUUYeCKUe CUCTeMbI U TeXHOJIOTUYeCKre TMPOLeCChl B L[e/ifX
pellieHusi 3a/iau MoKapHoW 6e30MacHOCTU, B TOM UHUC/Ie C
NpYMeHeHueM Cpe/ICTB aBTOMaTU3WPOBAHHOI'O TPOEKTUPOBAHUS.

3agaun AMCIATTHHBI:

3aziauaMy OCBOEHUsI JUCIUILIMHBI SBJISFOTCS TEOpeTHUeCKast ¥ MpaKTHUecKast
TO/ITOTOBKA OOYYaromuxcsi K MPUMEHEHUI0 Pa3/IMUHBIX METO/OB THAPABINYeCKUX
pacueToB IPH pellieHNH BOITPOCOB MOKapHOU 6e301acHOCTH,

V3ydyeHre [AWUCLMIIIMHBI OPHEHTUPYeT OO0yuaroluxcs Ha IpHoOpeTeHre
HEOOXOUMBIX TEOPETUUECKHUX 3HAHWUM M TPAKTUUECKMX HABLIKOB TIO OBJIAJ[€HHUIO
MeTO/IJaM{ THZPABIUYECKOT0 pacueTa CHCTEM IIOZlaud BOJLI K MeCTy TIo)Kapa,
MeTO/IJaMH aHa/Ii3a Ha/le)KHOCTH TTPOTHUBOIIOKaPHBIX BOJIOIPOBO/IOB U 00C/Ie10BaHUsS
CUCTeM TPOTHBOIIOKAaPHOT'O BOJOCHAOKEHHSI.

- TeopeTWYeCKH W TIPAaKTUYECKHd TIOATOTOBUTH OOYYarOL[UXCS K PpeIIeHHI0
BOITPOCOB TIOXKApHOW 0e301macHOCT O0BEKTOB B 00/1aCTH  TTPOTHUBOIIOKAPHOTO
BO/JOCHA0XKEHUST;

- pa3paboTKe TEeXHUUECKUX pEeIleHUH, KOMIIEHCUPYIOIIUX BbISBIE€HHBIE
HapyIlIeHUs] MPOTHUBOMIOXXAPHBIX TpeOOBaHMM, C PaCUeTHBIMU OOOCHOBAHWSIMM, IS
OKa3aHUs KOHCY/JbTaTHBHOW  TIOMOII[M TPOEKTHbIM W  3KCILTyaTHPYIOLUM
opraHu3anysiM ¢ cob/roZieHreM JeNCTBYIONIMX HOPMAaTHUBHBIX TTPABOBBIX aKTOB.

2. IlepeueHb I/IAHUPYEMbIX Pe3y/IbTAaTOB 00yYeHHs JUCLUILUIMHBI
«['uapaB/IMKa», COOTHECEHHBIX C IVIAHMPYEeMbIMH Pe3y/IbTaTaMH 0CBOEHHS
o0pa3oBaTe/bHOI MPOrpamMMBbI

VHIMKaTOPbI JOCTYKEHUS [TnanupyemMble pe3y/bTaThl 00yUeHus
KOMIIeTeHI[UU 10 JUCITUTITAHE
3HaHue OCHOB BBICIIEH | 3HAeT:
MaTeMaTHKH, bU3uKY, XUMMH, | OCHOBHBIE TIOHATUSA U 3aKOHBI
371eKTPOTEXHUKH, BBIUMC/IUTEILHOM | TH/IPABIMKY;




VHauKaTopbl JOCTHKEHUS
KOMIIeTeHI[UU

[Tnanupyemble pe3y/ibTaTbl 00yUeHust
T0 JUCLIUTIJIMHE

TeXHUKU U mporpammupoBaHus OIIK-
3.1.

YMeHuve peluatb CTaHAapTHbIE
ripodecCrOHa/IbHbIE 3a/1auu C
TIpUMEHEHNEeM eCTeCTBeHHOHAyUHbIX U
byHIamMeHTaTbHbIX Hayk,
oOIIleH)KeHepHbIX  3HAaHWM, MeTO/I0B
MaTeMaTHh4ecKoro aHanu3a u
MogenrpoBanus OITK-3.2.

Biagenuve HaBbIKAMU
TeOpeTUUYeCKOTo U
9KCIIePUMEHTAZIbHOTO  WCCJIeZIOBaHUs
OKpyKatoilleii cpefibl U  OOBEKTOB
ripodeCCUOHATLHOM JesTe/IbHOCTH.
OIIK-3.3.

3HaHWe aJropyuTMa pacueToB I10
MPOEKTUPOBAHUIO, KOHTPOJTHO v
MOHTa)Ky CHUCTEM NPOTHUBOMNOKAPHOU
3al[UThI Ha 00beKTaxX Haj3opa. [1K-4.1.

YMeHre  OpraHuM30BbIBAaTL M
KOHTPOJIMPOBATh MOHTaX "
paboToCIIOCOOHOCTh CUCTEM
TIPOTHBOII0KAaPHOM 3aIlUThI Ha
obbekTax Hazzopa. [TK-4.2.

Bnagenue TPaBUJIbHOT'O
TIPUMEHEeHUs1  HOPMAaTHMBHO-TPaBOBBIX
aKTOB TIO TIO)KapHOW 0e30macHOCTH, B

o06/1acTM  TIPOEKTHPOBAHUS, MOHTaXKa
CHUCTEM TIPOTUBOIIO)KAPHOW  3all[WTHhl,
TeXHUUEeCKHUX CpeJCTB
TIPOU3BO/ICTBEHHOMN u MOXKapHOU
aBTOMATHUKH, a TaKxe
TIPOTHUBOIIOKAPHOTO  BOJOCHA0XKEeHUI.
I1K-4.3.

¢u3MUeCKyr0  CYIIHOCTh M3y4YaeMbIX
SIBJIeHUM ¥ 3aKOHOMEPHOCTel;
00111y10 VHTerpajbHYyI0 dbopmy

YPpaBHEHHA KOJ/IMUECTBA [ABH)XXEHHA U
MOMEHTA KOJ/IMYEeCTBd ABH>XEHUS,

dakTopel, BAMSAKOIIME Ha TOTepU
HarlOpOB B JIMHEWHBIX U MECTHBIX
COTIPOTUBJ/IEHUSIX;

B/IWSIHUE PEXKUMHBIX U T€OMETPUUECKUX
rapaMeTpPOB Ha MCTeueHHWe >KUAKOCTei
yepe3 OTBEPCTHs, HaCaK¥, KOPOTKHe
TPyOOIIPOBO/IbI, Ha XapaKTepUCTHUKU
TIO’KapHBIX CTPYH;

TIPUUHHBI, BBI3bIBAOIIIHE
T'M/IPAB/IMUECKUH yiap U CTIOCOOBI
60pBOBI C HUM

Ywmeer:

MPUMEHSATh  OCHOBHbIE  3aKOHbI U
3aKOHOMEPDHOCTH  TH/IPABJMKU  TIpU
pelieHn  BOIIPOCOB  obecrieueHust
TPOTHMBOMNOXXaPHOM 3aIlUThI;
TIPOU3BO/IUTH pacyeT CUCTEM
aBapuiiHoro ciuBa JIBXK u TK,
rapaMeTpOB TPAaeKTOPUM CTPYHU U ee
peakiuu, ToTephb Haropa B CUCTeMax
MoZJlauv BO/Ibl, TIOTEPh [laBJieHUs B
rasoBeix AYII;

3. MecTo JMCHUII/IMHBI B CTPYKTYpe 0CHOBHOM NMpodecCHOHA/TbHOM
o0pa3oBaTe/IbHON MPOrPaMMbI

JMCITUTIIIMHA OTHOCUTCS K 00s13aTeTbHOM YaCTH OCHOBHOM TTPO(deCcCHOHaTbHOM
obpa3oBare/IbHOM MPOrpaMMEI CrielfdanuTeTa 1o crerpaabHoct 20.05.01 ITo)kapHas

6e30macHOCTb HATIPaB/IEHHOCTD (TIpodub) «IToXKapoTyIieHe»




4. CTpyKTypa ¥ Ccofiep>KaHue JUCHMIIUHbI

OO1mast TPy10€MKOCTb JUCIIATIIMHBI COCTaB/seT 3 3aueTHble eAnHMIIB], 108 uaca.

4.1 O0beM JUCHUIUTAHBI U BH/bI Y4eOHO! padoThI

A1 04HOM (hopMBI 00yUeHHsA

Bu/| yue0HOI padoThI

TpynoeMKoCTh

3.e

Jacbl

4 cemecTp

OO1iast  TPYA0EMKOCTb  TACIUTITUHBI
110 yueOHOMY TUTaHY

3

108

108

KonTakTHasi paboTa, B TOM UKCIIe:

72

72

AyauTOopHBbI€e 3aHATHUSA

72

72

Jlekuym (JI)

24

24

ITpakTuueckue 3aHsTus (113)

24

24

JlabopaTopHbie paboThl (JIP)

24

24

KoHcynbTauuu nepej 5K3aMeHOM

CamocrosTenbHas pabora (CPC)

36

36

B TOM 4McCJIe.

KypcoBasi pabota (TIpoekKT)

3aueT C OIleHKOM

JK3aMeH

AJis 3a09HOM (hopMBI 00yUeHHsA

Bu/; yue0HOI padoThI

TpyroeMKoCTb

3.e

4ackl 2 KypcC

3 KypcC

Ob1as
IMCIATUTAHBI
TJIaHY

TPYZ0€MKOCTh
no  yueOHOMY

108 36

72

KonTtakTtHass pabora, B

qucsie:

TOM

AyauTopHbIe 3aHATHUSA

—_
No

Jlekuym (JI)

ITpakTuueckue 3aHsTus (113)

JlabopaTopHbie paboThl (JIP)

AN

KoHcynbTauuu nepeji 5Kk3aMeHOM

CamocTosiTeTbHasA pabora
(CPQO)

34

B TOM 4MCJIe.

KypcoBasi paboTa (TIpoekKT)

3aueT C OIleHKOM

JK3aMeH







4.2 TemaTnuecKN MJjiaH, CTPyKTYPUPOBaHHbIN 10 TeMaM (pa3jesiaM) ¢
yKa3aHueM OTBe/IeHHOI0 Ha HUX KO/IMYeCTBa aKa/[eMUYeCKHUX YacoB U BU/I0B
y4eOHBIX 3aHATHI

A1 04HOM (hopMBI 00yUeHHs

Ne KommuecTBO yacoB
n/m N0 BU/IAM 3aHATHH | « 5
=) = E
= o ) = £ =
: S |2 |8 | 5] &8¢
HaumeHoBaHHe = = - =3 = | 2 = & S
Tem e =S| FE| 8E |5 = S =
8 ) = & IR o C] [SE-"
2 ] ; r::u a© E N7 =]
= = ©
1 | OCHOBBI TUAPOCTATHUKH 5 2 3
2 OcCHOBHBbIE ypaBHenus | 4 9 2 4 3
TUAPOCTaTUKU
Cuna TUPOCTaTUYeCKOT 0
3 |AaBieHus. Omtopel | 7 2 2 3
TMPOCTaTUYECKOr0 JlaBJIeHUs!
4 | OCHOBBI TUAPOJIUHAMUKHU 5 2 3
OcobeHHOCTH IBUKEHUsI
g | PealbHBIX XKUAKOCTEH. YpaBHeHUIHe 17 9 4 8 3
bepHyny a1 MOTOKa peasbHOU
JKAJKOCTH
ITotepu Haropa TpU
g |YyCcTaHoBHBLIEMCS JBIXKEHUH | ’ 2 4 3
JKUJIKOCTHU 110 TpyOam U Mo>KapHbIM
pyKaBaM
v I'mppaBnuuecku pacyet v 2 2 3
TpyOOIIPOBOOB»
8 Ncreuenne xugKoCTen yepes 11 9 2 4 3
OTBEPCTUsI M HaCaJIK1
9 |I'mppasivueckue CTpyu 7 2 2 3
HeycraHoBuBILIeeCs1 JBU)KeHHE
10 |>kugkocTtu. ['vgpaBauyeckuii yaap 5 2 3
B TpybonpoBozgax
11 | OCHOBBI TEOPUM HACOCOB 22 6 6 4 6
3auet C OLleHKOM +
Hroro 108 | 24 24 24 36




AJis 3a09HOM (hopMBI 00yUeHHsA

No KoymuecTBo yacos
n/n N0 BUAAM 3aHATHH | E
: : |y |§ | &%
HanmveHoBaHue - = g E 2% | 2 = g o
= B ©
Tew 5| Z ZE| 88|z | E| g’
< o) Bz Qs | = 4 =
=)
M = E 8 é _ | =
= | B ©
2 Kypc
1 | OCHOBBI TEOpHY HAaCOCOB 36 2 34
Htoro 36 2 34
3 Kypc
2 | OCHOBBI TUPOCTAaTUKU 6 6
3 OcHOBHbIE ypaBHeHus1| 6 6
TU/IPOCTaTUKU
Cuna rujpocTaTuyeckoro| 6 6
4 | jaBjeHus. OIIOPbI
TM/IPOCTaTUYECKOr0 [aBJIEeHUs
5 | OcHOBBI THAPOAMHAMUKI 6 6
OCo6eHHOCTH [IBVKEHUST 6 6
g |PeaIbHbIX JKUJIKOCTel. YpaBHeHHe
bepHysm A1 IOTOKA peanbHOM
JKUAKOCTU
[Totepu Hariopa npu| 6 6
7 | YCTaHOBHBLIEMCS JIBIDKEHUU
JKUJTKOCTH TI0 TPyOaM | M0KapHbIM
pyKaBam
8 I'nppaBnrueckuii pacyer 6 6
TPYOOIIPOBOJOB»
9 WcTeuenue »xugkocTei yepes 6 6
OTBEpCTHsI M HACa[IKU
10 |I'mppaBimyeckue CTpyu 3 3
HeycraHoBuBlIeecs ABrUKeHUe 6 6
11 |>kugkocTtu. 'uapaBnuueckuii yaap
B TPyOOIIPOBO/aX
12 | OCHOBBI TEOPHM HACOCOB 15 2 4 6 3
3aueT C OIeHKOH +
Hroro 72 2 4 6 + 60
Bcero 108 4 4 6 96




4.3 Copep)KaHue JUCIHILTHHBI /17151 00yYalIHXCs

4.3.1 Copep>kaHue JUCHUIUTUHBI /1A 00yJaronuxcs ouHou ¢popme o0yueHUst

Tema 1. OCHOBBI T'HAPOCTAaTHKHU.

Jlekiusa. OcHOBHbIe (hr3rUecKre CBOMCTBA XXKUAKOCTel 1 ra3oB. OCHOBBI
KuHeMaTuKu. CUbl, JeMCTBYIOIIUE B KUJKOCTAX.

CamocrosTesibHasA padora. ['mgpocTaTueckoe aBjieHUe U ero CBOMCTBA.

Pekomenzayemas nureparypa:

ocHOBHag: [1, 2];

IOTIONMHUTeNMbHAs: [1, 2, 3].

Tema 2. OcHOBHbIe ypPaBHEHUS TH/IPOCTATHKU.

Jlekusa.  /IlubdepeHiuanbHble  ypaBHEHUsS  THUPOCTaTUKU U UX
VHTerpvpoBaHve. PaBHOBecHe HeC)KMMaeMOW >XUJKOCTHM B TI0JIe CHJ TSDKECTH.
AGCO/IIOTHBI U OTHOCUTE/TbHBIN TI0OKOHN (paBHOBecHe) >KUJKUX cpef. [ToBepxHOCTU
paBHbIX JaBiaeHuM. OCHOBHOe ypaBHeHMe TujpocTaThku. 3akoH [lackans,
VICII0/Tb30BaHMe ero B MO’KapPHOW TeXHUKe.

IIpakTHueckoe 3aHsaTHe. AOCOMIOTHOEe W M30BITOUHOE JaBjeHHe. Bakyyw.
Huvarpamma faBnienuit. [Ibe3oMeTprueckas BbICOTa U TUAPOCTaTUUECKHN HAMOP.

JlaGopaTopHoe 3aHATHe. lI3MepeHHe U BBIUKCIEHWE TUPOCTAaTUUECKOTO
JlaBJIEHUST

CamocTosiTeibHass pabora. JHepreTUYeCKUil CMBbICT OCHOBHOTO ypaBHEHUS
TUAPOCTATUKHU.

PexkomeHnyemas iuTeparypa:

ocHoBHas: [1, 2];

JloriosiHUTeNbHast: [1, 2, 3].

Tema 3. Cua TUAPOCTaTHYeCKOro AaBJIeHMS. INI0PkI
TUAPOCTAaTUYECKOr0 AaBJIeHHSI.

Jlekymsa. Criia riIpoCTaTUYECKOrO JIaB/eHHs Ha TUVIOCKHWE U KPUBOJIMHEWHbIE
TIOBEPXHOCTH. AHaMTUTHUYECKUM U rpadoaHaIUTUUeCKUH MeTO/bl OTipeZie/IeHUs] CUTbI
Y LIeHTpa JaB/IeHUs )KUAKOCTU Ha MJIOCKHe Y KPHUBOJIMHEHHbIE TTOBEPXHOCTU. JMIOPbI
JlaBjieHus. 3aKOH Apxume/[a.

ITpakTHyeckoe 3aHaTHe. [IpakTUeckoe rnpruMeHeHNe 3aKOHOB M/ PaB/IUKU B
TI0KapHOM JieJie.

CamocrosiTennbHasA  pabora. IIpakThueckoe  TIpUMeHeHHEe  3aKOHOB
TU/PaBJ/IMKY B MIOKapHOM /JieJie.

PexkomeHnpiyemas iuTeparypa:

ocHoBHas: [1, 2];

JloriosiHATeNbHast: [1, 2, 3].

Tema 4. OCHOBBI THPOAUHAMMKHU.
Jlekuusi. BYJbl TIOTOKOB >XUIKOCTU. Y CTaHOBUBILIEECS U HeyCTaHOBUBILEeCs
JIBWDKEeHUe >KUJKOCTA. Mogenb ujeanbHOM (HEBA3KOM) >XUJAKOCTU. JIMHUSA TOKa,



jjieMeHTapHasi CTpyMKa, MOTOK. OCHOBHble XapaKTePUCTUKW TIOTOKA: pacxof
JKUJKOCTH, )KMBOE CeueHue, Cpe/iHsisi CKOPOCTb. Y paBHeHHe Hepa3pbIBHOCTH MOTOKA.
[T1aBHO U pe3KO M3MeHsIoIIUecs TOTOKU. ['uapaBarueckuii paguyc. OO6iiue 3aKOHbI
Y ypaBHEHUsI CTaTUKW U [AWUHAMUKUA >KUAKOCTed UM ra3oB. [uddepeHiranbHbie
ypaBHeHUsI ABWXEeHUS KUAKOCTU. Y paBHeHUe bepHy/Iu /1/is u/jeanbHOM KUJKOCTH U
€ro MHTeprpeTarys.

CamocrosiTennbHass padora. O6IMe ypaBHeHUsI SHEPrUd B WHTErPaJbHOU U
nviddepeHranbHON (PopMax.

Pexkomenayemasi iureparypa:

OCHOBHaf: [1, 2];

JOTIONMHUTeNbHAs: [1, 2, 3].

Tema 5. OcCo0eHHOCTH JABW)KEHHMS peabHBIX JKHJKOCTeill. YpaBHeHHE
BepHy//IM i/isi IOTOKA pealbHOU YKUJKOCTH.

Jleknuss. OcOOEHHOCTHM [IBWDKEHHUSI peasibHbIX JKUAKOCTel. PacmipeneneHue
JlaBJIeHUs B )KUBBIX CeYeHHsX IMOTOKA IPU YCTAHOBUBIIIEMCS [JIaBHO U3MEHSIOLLIeMCS
IBIDKEHUU. YpaBHeHWe bepHymid [Jisi TIOTOKAa peasbHOM >KUAKOCTHU TIpU
YCTaHOBUBLIIEMCSl JABW)KEHUM XUAKOCTU. OrpaHuueHus WCII0/Ib30BAHUS YpaBHEHHUSs
bepuynnu. Ero reoMmeTpuueckas U SHepretuueckass uHTepnpetaius. O6ijas
VHTerpajbHasi (popMa ypaBHEHMM KOJMUYeCTBa [BWXEHUsS U MOMeEHTa KOJMuyecTBa
[IBUKEHUS.

IlpakTnueckoe 3anHsaTthe. OOmasgs wuHTerpanbHass (¢GopmMa ypaBHEHHM
KOJIMUYeCTBa [BWXKEHUSI U MOMEHTa KO/IMYecTBa [ABWKeHHUs. YpaBHeHuWe bepHy/uimn
J/1S1 TIOTOKA peaslbHOM >XKUAKOCTY TPU yCTaHOBUBILIEMCS JBW)KEHUM XKUIKOCTH.

JIaGopaTopHoe 3aHsATHE. Pe>KMBI IBIKEHUS KUAKOCTel. [leMoHCTpalys
ypaBHeHUs bepHy/u.

CamocrosTenbHas pabora. [Togo6ue rupoMexaHudecKUx MpoLeccoB.

Pexomenpyemas smmreparypa:

ocHoBHas: [1, 2];

JloriosiHUTeNbHast: [1, 2, 3].

Tema 6. IloTrepu Hanopa NIpu yCTaHOBUBILEMCS JBHKEHUH KUJKOCTH 110
TPy0aM U NMo)KapHbIM pyKaBaM.

Jlekumsa. Buzabl notepp Hamopa. MeToj Teopud Ppa3MepPHOCTEM UM €ro
TIpU/IOXKeHre K BbIBOAY oOIMx (opmMys Asi omnpefeneHus MoTepb Haropa. BeiBoj
o0myx ¢opMmyn [Ans orpefiesieHUs TIOTepb Haropa. TeopeTuueckue MeTOZbl
orpe/ie/ieHUs TIOTepb Haropa ¥ KO3 ¢ULMEHTOB IM/IPaBINUeCKOr0 COMPOTHUBJIEHUS.
OKCIlepUMeHTa/IbHble MeTO/bl Orpefie/ieHUs] ToTepb Haropa M Ko3((ULIMeHTOB
rUipaBanueckoro conportusaenus. ['paduk Hukypazase. BavsHue pexxvmMa ABYKeHHs
XUJKOCTU U IIepoXoBaToCTA TpyOorpoBoja Ha JMHeNHbINH K03 duipeHT
TU/IPaB/IMYECKOr0 COTPOTUB/IEHUS U TOTepb Haropa. PU3MUYecKuid CMBIC/ BIUSHUS
mepoxoBarocted.  ['wpaBIdyecku  TaJKhe U 1IepOXOBaTble  TPYOBI
TypOy/eHTHOCTb U ee OCHOBHbIE CTaTUCTUUECKHe XapaKTePUCTUKMU.

IlpakTHueckoe 3aHATHe. MeTo/MKa pacyeTa IIOTeph Haropa B Tpybax.
MectHble conpotuBiieHus. Vi3MeHeHre KO3((uLieHTa MeCTHOrO COIIPOTUB/IEHUS B



3aBMCHMOCTHU OT uKc/a PeliHo/b/Ica ¥ BHJla MeCTHOT'O COMpPOTHB/IeHus. Oripe/ieneHre
TOTepb HAropa B MOKapHbIX PyKaBax.

JIabopaTopHoe 3auaTue. OnpeeneHre U Ko3(PHI[HeHTa TH/IpaBIMdeCcKoro
TpPeHwUsl.

CamocTrosiTennbHasA padbora. MeTo bl CHIKEHHS ITOTephb Haropa.

PexkoMeHjyemasi iuTeparTypa:

ocHoBHas: [1, 2];

JloriosiHATeNbHas: [1, 2, 3].

Tema 7. 'uapaBInyecKuii pacueT TPyOOIPOBO/IOB.

Jlekusi. Knaccudukanysi TpyboOnpoBOIOB ¥ OCHOBHBIE pacyeTHble (JOPMYIIbI.
I'vapaBnuUeckuii pacueT «JIMHHBIX» TPYOONPOBOZIOB TIpM MapajuleJIbHOM U
1I0C/Ie/JOBaTe/IbHOM COeJUHeHHH. PacueT «KOpOTKHMX» TpyOorpoBoaoB. Pacuer
ra30IPOBO/IOB MPH MaJIbIX U OOMBIINX TTeperaax JaBaeH .

IIpakTHyeckoe 3aHATHe. [ MIpaBIMUeCKUil pacueT TpyOOTPOBOIOB.

CamocrosiTennbHasA pabora. [loBbillieHre TIPOMYCKHOW  CITOCOOHOCTH
TPyOOITPOBO/IOB.

PexkomeHnpiyemas iuTeparypa:

ocHoBHas: [1, 2];

JloriosiHATeNbHast: [1, 2, 3].

Tema 8. UcTeuenue )XxMAKOCTU Uuepe3 0OTBePCTHA U HACAKU.

Jleknusa. VicreueHve >XUOKOCTU W3 KPYIJIOTO OTBEPCTHUS B TOHKOM CTEHKe.
Cxxatue ctpyu. CKOpPOCTb UCTEUEHHUS U pacxof CTpyu. McreueHue »KUAKOCTH uepes
3aTOIVIeHHbIe OTBepCTHs. VcTeueHue >KUIKOCTU uyepe3 HacaJKu. TUIbl HacaJKOB.
CKOpOCTh M pacxof IpyU UCTeUeHUU >XUAKOCTH uepe3 BHELIHUE L[WIWHAPUUeCKUe
Hacasiku. BakyyMm B muiMHApHUYeckoi Hacaake. OCOOeHHOCTU HMCTeUeHHs XKUAKOCTH
W3 HaCaJIKOB Ipyrux TUIOB. OTIOPO’KHEHWe pe3epByapoB.

IIpakTHyeckoe 3aHATHe. VcTeueHWe  KUAKOCTU  yepe3  HACAJKH.
OrnoposkHeHne pe3epByapoB.

JIabopaTopHoe 3aHsATHE. VcTeueHre TIPU MOCTOSTHHOM Harlope.

CamocrosiTesibHast padbora. Oco6eHHOCTH UCTeUeHHs KUJKOCTHA U3 HaCaJKOB
Zpyrux TUroB. Onopo)XxHeHue pe3epByapoB.

PexkomeHnayemasi iureparypa:

ocHOBHas: [1, 2];

JOTIONMHUTeNMbHAs: [1, 2, 3].

Tema 9. 'uppaBinyecKkue CTpyu.

Jlekumsa. Knaccudukanys crpyit. KommnakTHast v pa3zpo6sieHHasi yaCTU CTPYH.
MeTopl aHamv3a yCTOMUMBOCTM M TPUYMHBI pacriaZila KOMMAKTHOM 4YacTHh CTPYH.
WuBepcusa cTpyu. Tpaektopus cTpyu. BbicoTa rogsema U JanbHOCTh [1071eTa CTPYU.
®opmyiel JIrorepa u @prmMana.

IlpakTnueckoe 3aHsitTue PacueT Hak/JIOHHBIX CTpPyW. BinsgHWe Hacaflok Ha
(hopMHUpOBaHKe CTPYH. 3aBUCUMOCTb MEXAY PaZiiyCOM [IeliCTBUS KOMITAKTHOW YaCTH
CTPYH, JiaMeTpOM Haca/ika, HarlopoM U pacxojoM.



CamocrosTenbHasA padora. Peakius crpyu. [laBieHue cTpyd. PacrbiieHHbIe
CTPYH U CIIOCOOBI UX TTO/TyYeHUsl.

PexkomeHnayemas iureparypa:

ocHoBHas: [1, 2];

JIOTIONMHUTe/MbHAs: [1, 2, 3].

Tema 10. HeycTtaHoBuBILIeecsi ABIWKeHHe XUAKOCTU. ['uapaBindecKkum
yaap B TpyOompoBojax.

IIpakTHueckoe 3aHATHe. YpaBHeHUWe bepHy/uM /i1 HeyCTaHOBHUBLLETOCs
nBwkeHus. ['apaBnuueckuii yjap B TpyboripoBojax. HepLMOHHBINA Harlop U ero
SHepPreTUYeCKMd CMbIC/I. [lOBbIllIeHWe [aB/ieHUs1 TIpU TUAPABINYECKOM yzape.
CKOpOoCTb pacrpocTpaHeHusi yJapHOu BoJiHbl. ®asza yzapa. [1onHBIM ¥ HENoJIHbIA
yaap. [Juarpamma JjaBjieHU NIPU TWIpaB/IAueCcKOM yaape.

CamocrositenibHass  pabora. CrocoObl  CHIKEHWS — [laB/ieHWs  TpU
TUPaBINYECKOM yzape.

PekomeHayemas iureparypa:

ocHoBHas: [1, 2];

JloriosiHUTeNbHast: [1, 2, 3].

Tema 11. OcHOBBI TEOPpUM HACOCOB.

Jlekusa. KpaTkue cBefjeHHMs 0 Hacocax U HUX Kaaccudukanus. HacocHas
ycTaHOBKa. Paboune rmapameTpbl HACOCOB.

Jlekusa. TlpuHIun fAelicTBUA U KiaaccuUKalUs LIeHTPOOEXXHOTro Hacoca.
[BmKeHWe >XUIKOCTH B paboueMm Kosece 1ieHTpobOexxHOro Hacoca. OCHOBHOe
ypaBHeHHe 11eHTPOOE>KHBIX HACOCOB. AHA/IM3 OCHOBHOTO YpaBHEHUS 11eHTPOOEKHBIX
HacocoB. BiusiHue hopMbl jionacTeli Ha CO3aBaeMbIil Harop.

OcHoBbI ~ Teopuu  To0OUs  jomacTHBIX  HacocoB.  KoaddwuimeHT
OBICTPOXOHOCTH.

IIpakTHYeckoe 3aHsaTHE. Pabourie XapakTepUCTHUKU 1[eHTPOOeKHBIX HaCOCOB.
Pabora Hacoca Ha ceTh. Pabouass Touka. PerynupoBaHue paboThl Hacoca.
[NTapannensHasi pabota HacocoB. [TocneoBaTesbHasi paboTa HaCOCOB.

JIabopaTopHoe 3aHsaTHe. VcciieoBaHue paboThI 1[eHTPOOEKHOT0 Hacoca

CamocrosiTenibHasAs pabora. AHa/ivM3 OCHOBHOIO YpaBHEHMs 1[eHTPOOeKHBIX
HacocoB. BiusiHue opMbl /ioracTeit Ha co3/jaBaeMblil HaTlop.

4.3.2 CopepkaHue JUCHUTUTAHBI /IS 00yJarouxcs 3a04Hoi ¢opme 00yueHUst

Tema 1. OCHOBBI THAPOCTATHKHU.

CamocrosTesibHasA padora. OCHOBHbBIE (HM3MUECKHE CBOMCTBA JKUAKOCTEH U
ra3oB. OCHOBBI KUHeMaTUKU. CHU/bl, IeUCTBYIOIME B )XUAKOCTSIX. ['UIpocTaTHUeCKoe
JlaBjieHre U ero CBOMCTBa.

PexomeHpgyemas murepatypa:

OCHOBHaf: [1, 2];

JOTIONMHUTeNbHAs: [1, 2, 3].



Tema 2. OCHOBHBbIEe YpaBHeHMS I'H/IPOCTAaTUKMU.

CamocrosTenbHas padora. [IuddepeHiiranbHble YpaBHeHUS THAPOCTaTUKU U
VX VHTerprpoBaHue. PaBHOBecue HeC)KMMaeMOW >KUAKOCTU B TOJie CUJT TSKECTH.
AOGCOJIOTHBIA U OTHOCUTE/IbHBIN TOKOW (paBHOBecHe) XUAKUX cpef. [loBepxHOCTH
paBHbIX JaBiaeHuM. OCHOBHOe ypaBHeHMe TuJpocTaThKU. 3akoH [lackans,
WCTIO/b30BaHUe ero B MOXKapHOU TexHUKe. AOCO/IIOTHOe U M30BITOUHOE ZaBJieHHUe.
Bakyym. [luarpamma pfaBiieHuid. [Ibe3omeTpuueckasi BbICOTa U TMAPOCTaTUUECKUMN
Harop. JHepreTUUYeCK1i CMbIC/I OCHOBHOTO YPaBHEHHsI TUAPOCTaTUKHU.

Pexkomenayemasi iureparypa:

OCHOBHaf: [1, 2];

JOTIONMHUTeNbHAs: [1, 2, 3].

Tema 3. Cua TUAPOCTaTHYECKOro AaBJICHHSA. INI0PbI
CU/APOCTAaTUYECKOr0 AaBJICHUS.

CamocrosTenbHasA padora. Cuia THAPOCTAaTUUECKOTO /IaB/IeHUS] Ha TJIOCKHE
Y KPUBOJIMHEMHbIe TTOBEPXHOCTU. AHATUTAUYECKUM U TpadoaHaIUTUUECKUU METO/bI
onpejieJieHUs] CWIbl U 1|eHTpa [AaB/eHUs KUJKOCTU Ha MJIOCKWE U KPUBOJMHEWHbIe
TOBEPXHOCTU. OMIOPbl JAaBjeHusi. 3aKOH Apxumena. [Ipaktuyeckoe npumeHeHHe
3aKOHOB T'M/IPAB/IMKU B T0’KapPHOM JieJle.

PexkomeHnayemasi iureparypa:

OoCHOBHaf: [1, 2];

JloriosiHUTeNbHas: [1, 2, 3].

Tema 4. OCHOBBI THPOAUHAMMKH.

CamocrosTtennbHasA pabora. Buabl MOTOKOB JKHUAKOCTH. YCTaHOBUBIIIEECS U
HEyCTaHOBUBILIEECS [IBW)KEHHE JKUJKOCTH. Mogenb wueanbHOM  (HEBSI3KOW)
JKAOKOCTU. JIMHUS TOKA, 371eMeHTapHast CTPYWKa, MOTOK. OCHOBHbIE XapaKTePUCTUKU
MOTOKA: pacxo[, >KUAKOCTH, J>KMBOe CeuyeHue, CpeHssi CKOPOCTb. Y paBHEHUE
Hepa3pbIBHOCTU TMOTOKA. [1/1aBHO U pe3Ko U3MeHstolrecs: MOTOKU. ['uapaBimuecKuit
paauyc. OOIue 3aKOHbl U YpaBHEHUs CTaTUKW U JUHAMUKHU KUJKOCTEM U ra3oB.
HuddepeHanbHble YpaBHEHUST [IBXKEHUSI >KUIKOCTU. Y paBHeHWe bepHymmm s
yjiealbHOM >KMAKOCTU U ero uHTtepripeTaius. OOIue ypaBHeHHs 3HEPrud B
VHTerpanabHOM U auddepeHiipanbHOM hopMax.

PexkomeHnayemasi iureparypa:

ocHOBHas: [1, 2];

JOTIONMHUTeNMbHAs: [1, 2, 3].

Tema 5. OcCo0eHHOCTH JABW)KEHHMS pealbHBIX JKHJKOCTeil. YpaBHeHHE
BepHy//IM i/isi MOTOKA peaTbHOU YKUJKOCTH.

CamocrosTennbHaA padora. OcoOeHHOCTH JBUKEHUS PeabHBbIX KUAKOCTEH.
PacnipesiesieHrie fiaB/ieHUs B XKUBBIX CEUEHUSIX MOTOKA MPU YCTAaHOBUBIIEMCS TJTaBHO
V3MEHSIOIIEeMCS IB)KeHUHU. Y paBHeHWe bepHy/iv /jig MOTOKa peasbHOW XKUAKOCTH
MpU yCTAaHOBUBILIEMCSl [JBWKEHUM >KUAKOCTH. OrpaHuyeHUs] HCIOJb30BaHUS
ypaBHeHus: bepHynnu. Ero reomeTrpuueckass M 3SHepreTuueckasi HWHTepIipeTaLiusl.
OO6miast wHTerpasbHasg (opMa ypaBHEHMM KO/IWUeCTBAa [BIDKEHHS W MOMEHTa



KonmuecTBa [BWKeHus. OOIjas WHTerpanbHass ¢GopMa ypaBHEHHH KO/IMUYeCTBa
JBIDKEHHST U MOMEHTa KOJIMUecTBa [IBU)KeHUs. YpaBHeHUe bepHysiu [/si MOTOKa
peasibHOM JKUJKOCTA TPU YCTAaHOBUBILEMCSI JBWKEHUU >KUJKOCTU. PeXuMbl
OBIDKEHWS  >KUAKOCTed.  [IeMoHcTparus  ypaBHeHWs  bepHymum.  I[Tomobue
r'UIpOMeXaHUueCcKuX Mpo1ieccoB.

PexkoMeHjyemasi iuTeparTypa:

ocHoBHas: [1, 2];

JloriosiHATeNbHas: [1, 2, 3].

Tema 6. IloTepu Haropa nNpH yCTaHOBUBLIEMCS JBH)KeHHHU JKUJKOCTH 110
Tpy0aM M Mo)KapHbIM pyKaBaM

CamocrositesibHasAs pabdora. Bugel morteps Harmopa. MeTos — Teopuu
pa3MepHOCTeM W ero MpU/o)KeHWe K BbIBOAY oOmmMx (opMmysn Aas orpezesieHus
roTepb Hamopa. BeiBog o6mmx ¢dopMyn sl ornpefie/ieHUss TOTepb Haropa.
TeopeTvueckde MeTOAbl OfpeZieJieHUss TOTepb Haropa U K03 (dUIIMeHTOB
TU/JPaB/IMUeCKOr0 COMNPOTUBJIEHUSI. IJKCIIepUMEHTa/IbHble MeTO/bl OrlpeesieHus
MoTepb Harmopa U KO3((UIMEeHTOB TUAPABJIUUECKOTO COMpOTHBAeHUs. ['paduk
Hukypagse. BimsiHne pexuvma [BWKEHUSI JKUAKOCTU UM LIEPOXOBATOCTH
TPyOOMNpoOBOZia Ha JIMHEWHbIM KO3(DUIMEeHT TUApaB/IAYeCKOr0 COMPOTUBIEHUS WU
rnotepb Haropa. PuU3MUeCKUM CMBIC/ BAUSHUS IIepoxoBaTocTed. ['MapaBIuMuecKu
ryafikvie U 1iepoxoBaTbie TpyObl. TypOy/ieHTHOCTb U ee OCHOBHbI@ CTaTUCTUUECKHe
XapaKTepUCTUKU. MeToauKa pacueta TIOTepb Haropa B Tpybax. MecTHbie
conpoTuBieHusi. VIsMeHeHWe KO3(dulMeHTa MeCTHOTO COMNpPOTUB/IEHUSI B
3aBMCHMMOCTHU OT umc/a PeliHosbICa ¥ BUZIa MECTHOTO CONPOTHBIIeHUs. OrpesieneHue
MoTepb Haropa B TIOKApHBIX pykaBax. OmnpegeneHne U KosdduimeHTta
U/ PaB/IMueCcKoro TpeHrs. MeTo bl CHUKeHUs I0Tepb Hariopa.

Pexomenpyemas iuTeparypa:

ocHoBHas: [1, 2];

JorioiHATeNbHas: [1, 2, 3].

Tema 7. 'uapaBInyecKuii pacueT TPyOOIpoOBO/IOB.

CamocrosTenbHass pabora. Knaccudukaiyss TpyOONpoOBOZIOB M OCHOBHBIE
pacueTHbie (opMysbl. ['HApaBIMUYeCKU pacyeT «AJUHHBIX» TPYOOMpPOBOJOB TIpU
napajyilelbHOM U TIOC/e/l0BaTe/lbHOM  COeJUHeHHWH. PacueT  «KOPOTKUX»
TpyOOIipoBOZioB. PacueT ra30MpoBOJIOB MpH MalbiX W OOMbIIMX Mepernagax
JaBneHud. ['WapaB/ivyeckuii pacuer TPyOOMpoBO/OB. IloBbIlIeHHe TIPOIYCKHOM
criocobHOCTH TPYOOITPOBO/OB.

Pexkomenayemas iureparypa:

ocHoBHag: [1, 2];

JoroJiHuTeNNbHas: [1, 2, 3].

Tema 8. VicTeyeHue )XMAKOCTH Yepe3 0OTBePCTUA M HAaCaAKH.

CamocrosTenbHasA pabora. VicreueHue KUAKOCTUA W3 KPYIJIOTO OTBEPCTUS B
TOHKOM cTeHKe. Cxxatve cTpyu. CKOPOCTb MCTEUYeHUs] U pacxof, CTpyu. VcrteueHue
JKULKOCTU uepe3 3aTOIVIeHHbIe OTBepCTUs. VcTeueHue >XUAKOCTA uepe3 HacalKH.



Tunbl HacazkoB. CKOPOCTh U pacxoji TIPU MCTeUeHUH >KUAKOCTH Yepe3 BHeIITHHe
L[WIMHIPUYECKWe Hacafku. Bakyym B OuiMHApHUYeckod Hacazke. OcobGeHHOCTH
WCTeUeHUs] >KUJKOCTA M3 HacajkoB Apyrux TumoB. OMOpo)KHeHWe pe3epByapoB.
VcTeueHue >KUJKOCTH yepe3 HacaZiku. Omopo)kHeHUe pe3epByapoB. VcTeueHue mpu
rocTossHHOM Hariope. Oco0eHHOCTH HCTeueHHUs] >XMAKOCTH W3 HaCAKOB [[PYTHX
TUMoB. OMopoXXKHeHWe pe3epByapoB.

PexkoMeHjyemasi iuTeparTypa:

ocHoBHas: [1, 2];

JoriosiHUTeNbHas: [1, 2, 3].

Tema 9. I'uppaBinyecKkue CTpyu.

CamocrositenibHaa pabGora. Kraccubukanysa crpyil. KommakTHas U
pa3zapobsieHHass YaCcTH CTpPyW. MeTo/ibl aHa/M3a YCTOMYMBOCTH M TIPUUMHBI pacriajia
KOMIMAaKTHOW 4acTtu cTpyu. HBepcus ctpyu. TpaekTopusi ctpyu. BeicoTta mogbema u
JaTbHOCTB MoJ1eTa cTpyu. @opmyiisl Jlrorepa 1 @pumana. PacueT HaK/IOHHBIX CTPYH.
BivsgHue HacaZlok Ha (OpMHpOBaHMEe CTPYU. 3aBUCUMOCTb MEXAY pPaJuyCcoM
JIeACTBUSI KOMITAKTHOM 4YacTU CTPYH, AUaMeTPOM Hacajika, HallopOM U pacXOZoM.
Peakius cTpyu. /laByieHre cTpyu. PacriblsieHHbIe CTPYU U CIIOCOOBI UX TIO/TyUYeHUs.

PexkomeHnpiyemas MTeparypa:

ocHoBHas: [1, 2];

JoriosiHUTeNbHas: [1, 2, 3].

Tema 10. HeycTaHoBuBILIeecsi ABW)KeHHe XUAKOCTU. ['UpaBinyecKum
y/aap B Tpy0ompoBojax.

CamocTosiTesibHast padora. YpaBHeHHe BepHY/IM /151 HeyCTaHOBUBILIETOCS
nBwKeHUs. ['mapaBnuueckuii yjgap B TpyOoripoBojax. VHepILMOHHBINA Harlop U ero
SHEpPreTUYeCcKWd CMbIC/I. [loBbIllIeHWe [laBjieHUs1 TIpU TUAPABIUYECKOM yzape.
CKOopoCTb pacrpocTpaHeHusi yJapHOu BoJiHbl. ®aza yzapa. [1onHBIM Y HEMOJIHbINA
yaap. [uarpamma paBjieHUd TIpu THpaBauueckoM ygape. CrocoObl CHYKeHUS
JlaBJIeHUsI TIPU TU/IpaB/IMUeCKOM yjiape.

PekomeHayemasi 1uTeparypa:

ocHoBHas: [1, 2];

JoriosHUTeNbHas: [1, 2, 3].

Tema 11. OcHOBBI TeOpUH HACOCOB

Jlekumsi. KpaTkue cBeJeHUsi 0 Hacocax M uX Kiaccudukaiusi. HacocHas
yctaHoBKa. Pabounie mapameTpbl HacocoB. [IpuHIUT JeHCTBUS U KaacCU(PUKAIUSI
1[eHTPOOeKHOro Hacoca. [IBvrKeHHe >KUIKOCTH B paboueM Kosiece IIEHTPOOEKHOIO
Hacoca. OcCHOBHOe YypaBHeHHe I[eHTPOOEXHBIX HACOCOB. AHA/IW3 OCHOBHOTO
ypaBHeHUs 1[eHTPOOeKHBIX HAacoCOB. BiusiHue ¢dopMbl JiormacTell Ha CO3/iaBaeMblit
Hariop. OcCHOBBI Teopud TMOAOOHS  JIOMMACTHBIX  HacocoB. Ko3ddwurmeHt
OBICTPOXO/IHOCTH.

IIpakTHYeckoe 3aHsaTHE. Pabourie XapakKTepUCTHUKU 1[eHTPOOeKHBIX HaCOCOB.
Pabora Hacoca Ha ceTrb. Pabouasi Touka. PerymupoBanue pabGoThl Hacoca.
[TapannensHasi paborta HacocoB. [TociejoBaTe/ibHasi paboTa HaCOCOB.



JIaGopaTopHoe 3aHsATHE. VcCcenoBaHye paboThI LIEHTPOOEKHOT0 Hacoca
CamocTrosiTeibHasA padora. AHa/lvd3 OCHOBHOTO YpaBHEHHS I[eHTPOOeKHBIX
HacocoB. BnusiHue dopmbl jiornacTeit Ha co3/iaBaeMblii HArop.

5. MeToanuecke peKOMeHAAl[M1 10 OpraHu3aluy Uu3y4eHus JUCHUIUTUHbI

[Tpu peanu3al[iy TPOrpaMMbl JAMCLMILIMHBI HCITO/IB3YIOTCS  JIEKIMOHHEIE,
TIpaKTHUeCKUe 3aHsATHs, 1abopaTopHbie paboThI.

OO1MMU 11e/1IMU 3aHATHMN SIBJISIFOTCS:

— 000011jeHre, cUcTemMaTu3alys, yIyOreHWe, 3aKpervieHWe TeopeThueCKUX
3HAHUH 10 KOHKPeTHBIM TeMaM AWCLIUTI/INHEI;

— dopMUpOBaHHEe YMeHUW TIPUMEHSATh TI0/iyueHHble 3HAHWS Ha IIpaKTHKe,
peanu3anusi eJUHCTBA UHTE/JIEKTYaJTbHOW U MPaKTUUeCKOU J1esiTe/TlbHOCTH;

— BbIpaOOTKa TIPU pellieHrH TTOCTaB/IeHHBIX 3a7au TpodeCCHOHALHO 3HAUMMBIX
KauecTB:  CaMOCTOSITE/IbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOpPYECKOM
WHUIMATHBBI.

LenstMu JIEKIAN SBISIFOTCS:

- JaTb  CUCTeMaTH3WpPOBaHHbIE HayuyHble 3HAHWS T10  AMCLUIUIHHE,
aKI[eHTUPOBaB BHUMaHHe Ha Hanubosee CJIOXKHBIX BOTIPOCAX;

- CTUMY/IPOBaTh aKTUBHYIO TI03HABAaTebHYIO /leATeTbHOCTb 00yUaroluXcs,
CIocoOCTBOBaTh POPMHUPOBAHUIO MX TBOPUECKOTO MBIIIL/IEHHS.

B Xoze TIpaKTUUeCKOTo 3aHATHS 00ecrieuMBaeTCsl TIPOLeCC AaKTUBHOTO
B3aMMOJIEMCTBYSI 00YyUarOIIUXCS C TIperofiaparesieM; TTPUOOpeTaoTCsl MpaKTHUYeCcKre
HaBBIKU M yMeHHMs. L]eslb MpaKTUUeCKOTO 3aHSATHS: YIJIYyOHUTh W 3aKPelUTh 3HaHUS,
ToJTlyueHHble Ha JIeKIUH, (OpMHpOBaHHWE HABBLIKOB WCIIOMb30BAHUS 3HAHWM IS
pelleHus] TIPaKTUUeCKUX 3a7lau; BBIMOJIHEHHWE TEeCTOBLIX 3a/laHHN TI0 TIPOBEpKe
TOTyYeHHbIX 3HAaHWW U YMEHUU.

Llenbto /1abopaTOpHOTO 3aHSATUS SIB/ISIETCS yCBOEHWEe TeopeTUYeCKUX OCHOB
JVCLIMTUIMHBI 1 TIO/TyYeHre TIPaKTUUeCKHUX HaBBIKOB MCC/Ie[JOBaHUSI ITyTeM IMOCTaHOBKH,
TpoBefieHsi, 00pabOTKKM ¥ TIpe[CTaBleHus] pe3y/bTaToOB SKCIepUMeHTa Ha OCHOBe
TIPAKTHUECKOTO HCTIO/b30BaHUSI pa3/IMUHbIX METO[OoB (HaOMo[eHusi, W3MepeHwUs,
CpaBHeHHsI W [Ip.), MPUOOpeTeHHs] HABLIKOB OIbITa TBOPYECKOM [esTellbHOCTU. B
3aK/TFOUNTETbHOM  YacTh  J1abopaTopHOTO  3aHATHS — oOyuwaroiuecss  O(QOpMIISTIOT
pe3y/ibTaThl 9KCIIEPUMEHTOB B (hopMe OTueTa.

CamocTtosiTenibHass pabora 0Oyuarol[UXcsi HarpaBleHa Ha yrayOseHue W
3aKperieHWe 3HaHWM, TIOyUeHHBIX Ha JIEKIUAX W JIPYTHUX 3aHSTHUSX, BbIPaOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO aKTHBHOTO IPHUOOpPETeHHs HOBBIX, JOIOJTHHUTE/IbHBIX
3HAHWH, MOATOTOBKY K MPECTOSIIUM 3aHATHSIM.

6. OueHouyHbIe MaTepuasibl M0 JUCLUII/INHE

TekyIMii KOHTPO/IH YCTIeBaeMOCTH 00ecTieurBaeT OljeHMBaHWe X0/la OCBOEHUS
JUCLIATITMHBI, TIPOBOAUTCSI B COOTBETCTBUU C COJieP’KaHWeM [JUCLIMIIMHBI 10 BUIaM



3aHATHUN B (OopMe TeCTUPOBaHMS, 3alllUThHI OTUETOB MO jabopaTopHbIM paboTam,
peleHus 3a4au.

[TpomexxyToUHasi arrecTaijydsi oOecrieurBaeT OlleHHBaHWE TMPOMEXYTOUHBIX U
OKOHYATe/IbHbIX pe3y/bTaToB OO0yueHHsl T0 AMCIUIUIMHE, TIPOBOJUTCS B (dopme
3a4yeTa C OL|€HKOM.

6.1. IlpuMepHbIe OljeHOUHbIE MaTepHaJ/ibl:
6.1.1. Tekymero KOHTpoJIa

TunosBble 3aJaHus A/l TECTUPOBAHUA:

1. MoxeT nu ogHa M Ta ke Tpyba OBITb THApPaBAMYECKU TaJKOH U
IUAPaBINYeCKHU 11epoxoBaTou? OT Yero 3To 3aBUCUT?

- He MOXeT;

- moxeT. OT pe)xuma JBUKeHUs JKUJKOCTH;

- MoxkeT. OT J/TMHBI TPYOBI;

2. ®dopwmysa [yd ompejeseHUs CKOPOCTA JKUAKOCTU TIPU WCTEYEeHUU U3
HAaCa/IoK U OTBEPCTUM UMeeT BUJ;

y -4
_ xd*
T
. WIS
V =gy29H

3. OCHOBHOe ypaBHeHUe I'MpOCTaTUKX UMeeT BUJ:
1. z+P/pg=const

2. P=P,+pgH
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4. TIpy KakOM JBVDKEHWM >XUJKOCTU TIPH MPOUYMX PABHBIX YCJIOBHUSX TIOTEpU
Haropa 6osiblie?

1. [TepexogHOoM

2. JlamyuHapHOM

3. TypOyneHTHOM

5. BesimuvHa A B ypaBHeHUU h=AIQ’ ABJIAETCS

1. CormpoTtuB/ieHreM TpyOOIpoBoa AJIMHOM |

2. CormportuBiienreM TpyborpoBoja ayiiHo#i 10 MeTpoB

3. Y nenbHBIM COTIPOTUBI/IEHHEM TPyOOIIPOBO/a, T.e. TPyOOIIPOBOAA [/TMHOMN

1 meTp

dopma oTueTa 1o J1adopaTopHoii padoTe:
Otuet 0 naboparopHoii pabote No_
Ha3sBaHue pabOThI:
Llenb paboTHI:
TeopeTuyeckas 4yacCThb:



OKCIiep¥MeHTasbHasl 4acThb:

O6paboTKa pe3y/bTaToB:

BbIBOZIbI O COOTBETCTBUM YCTAaHOB/IEHHBIM HOPMaM U MpaBu/iaM OL|€HKU:

TunoBbIe 3aaumn:

1. Omnpeznenutb BpeMsi 3aKpBITHS 3a/IBWKKH, UTOOBI TIOBBILLIEHHE /1aB/IeHuUs
B UyT'YHHOM TpyOorpoBoze JyuHHOi 500 m 1 He ripeBbimiao 6-10° [Ta. Pacxo BOfb
o Tpy6orpoBoay auameTpom 150 mm coctasnsieT 60 s/c.

2. OrnpefienuTh BO3MOXKHBIM ~ pacxof, BOAbBI OT TIOXKapHOTO KpaHa
nuametpoMm 50 MM, 000pYy0BaHHOTO HEMNPOPe3WHEeHHLIM PYKaBOM JauHOW 20 M M
CTBOJIOM C HaCaJKOM JuaMeTpoM 16 MM, eCJid TrapaHTUPOBAHHBIM HArop Yy
T10KapHOro KpaHa cocrasisgeT 20 m.

3. [TomobpaTh cTaHAAPTHBIA HAaCaflOK [Jisi BHYTPEHHETo TI0’KapHOTro KpaHa
MPOU3BO/ICTBEHHOIO 3/aHUs, €CJM paguyC KOMIIAKTHOM vactd ctpyu 10 M 1ipm
pacxofzie He MeHee 2,5 s1/c. Onipeie/IUTh HAMOp y HacaZika CTBOJIA U JeUCTBUTE/IbHBIU
pacxof.

le/lMeprIﬁ nepedyeHb BOIIPOCOB, BBIHOCUMbIX Hd 3d4Ye€T C OHEHKOﬁ

1. OcHoBHbIe (pH3MYeCKre CBOMCTBA JKUJKOCTEM: MJIOTHOCTh, y/e/bHbIN Bec,
BSI3KOCTb.

2. OcHOBHble  (hM3MUeCKWe  CBOMCTBA  JKUJKOCTEM:  CKUMaeMOCTb,
TeMIlepaTypHOe pacllUupeHue.

3. Cunbl, JelCTBYIOIME B XXUAKOCTSIX. ['MApOoCTaTUYecKoe [aBleHHe U ero
CBOMCTBa.

4. NuddepeHuanbHble ypaBHeHUs TUAPOCTaTUKA U UX UHTETPUPOBaHUE.

5. PaBHOBecre HeC)KMMaeMOM KUKOCTHU B M10J1€ CUJT TSDKECTH.

6. AOGCOMOTHBIN U OTHOCUTE/bHBIN MMOKOH (paBHOBECHE) XKUAKHUX CPe/I.

7. TloBepxXHOCTH paBHBIX JaByieHnld. OCHOBHOE ypaBHeHHe FMPOCTaTUKU.

8. 3akoH Ilackans, ucrnosib30BaHUe ero B MO’KapHOU TEXHUKE.

9. AG6conoTHOe U N30BITOUHOE /IaBieHne. Bakyym.

10. Juarpamma pAaBneHuit. [Ibe3oMeTpryeckass BbICOTa M T'MAPOCTaTUUECKUMN

11. OHepreTMuyeCcKru CMbIC/I OCHOBHOT'O YPaBHEHUSI THIPOCTATUKU.

12. Cuia ruApoCTaTUYECKOro JaB/eHUs Ha IJI0CKHe TTIOBePXHOCTH.

13. Cusa ruApoCTaTUUECKOrO [JaB/IeHUs] Ha KPUBOJIMHEUHbIE TOBEPXHOCTH.

14. AHanuTruyeckuid ¥ rpadoaHaMTUUECKU METO/bl OIpefiesieHusl CUbl U
LIeHTpa aBJ/IeHUs KUJKOCTH Ha IJIOCKKe [TOBEPXHOCTH.

15. AHanuTHyeckKuid ¥ rpadoaHaTMTUUECKUT MeTO/Ibl OIpe/iesieHusl CU/bl U
LIeHTpa JjaBJIeHUS] )KUJAKOCTH KPUBOJIMHEMHbIE TOBEPXHOCTH.

16. Omropbl rUAPOCTaTUUECKOTO [aBJIEHUS.

17. 3akoH Apxume[a.

18. IIpakTHuecKoe rprMeHeHre 3aKOHOB TMIPAB/IMKY B MIOXKAaPHOM Jierie.

19. Bubl MOTOKOB KUAKOCTH.

20. YcraHoBUBIIEeCs U HEYCTaHOBUBLLIEECS ABUKEHUE KUAKOCTH.

21. JIuHus TOKa, 3/1eMeHTapHasi CTPyMKa, MOTOK.



22. OCHOBHbIE XapaKTePUCTUKK MOTOKA: Pacxo[ >KUAKOCTH, XKUBOe CeuyeHue,
CpeziHssl CKOPOCTb.

23. YpaBHeHHe Hepa3pbIBHOCTH MOTOKA.

24. 111aBHO U pe3K0 U3MeHSIOLLKUeCs OTOKHU.

25. I'mapaBmMyeckut painyc.

26. MuddepeHiranbHble ypaBHEHUS ABWKEHUS KUIKOCTH.

27. YpaBHeHue bepHy/m /171 vlea/ibHOW KUJJKOCTU U €r0 UHTepIipeTarysl.

28. OcobeHHOCTH IBUKEHUS peabHbIX KUJKOCTEe.

29. Pacripesiesiene  faBjieHMss B JKMBBIX ~ CeUEHMAX  T[I0TOKA  IpU
yCTaHOBUBILIEMC [1JIaBHO U3MEHSIOLL[eMCS JBUKeHUHU.

30. YpaBHeHue bepHy/uin sl TIOTOKa  peasibHOW  JKUAKOCTU — TIpU
yCTaHOBUBLLIEMCS IBUKeHUMU.

31. OrpaHuueHus UCI0J/Ib30BaHUs YypaBHeHUs1 bepHysuin.

32. I'eomeTpuyeckasi U SHepreTuyeckasi iHTepripeTalusi ypaBHeHus bepHyJuu.

33. Pabora mipubOpOB ¥ amnmapaToOB TI0XKApPOTYIIIeHHs, OCHOBAaHHas Ha
ypaBHeHUU bepHy/in.

34. IIpyHLMN AeUCTBUS CTPYWHBIX HAaCOCOB.

35. Pexxumbl ABM>KeHUs )XUAKoCcTh. Yucmo PeliHonb/ca.

36. Bujsl rioteps Haropa.

37. OKCIlepyMeHTa/lbHble  MeTO/Abl  Olpeje/ieHUs] IIOTepb  Hamopa U
KO3(PhULIMEeHTOB TU/IpaB/INueCKOTr0 COMPOTUBIEHUSI.

38. 'mapaBIMUeCKy T/IaJKue U IIIepoxXoBaThie TPYOBI.

39. OnipefiesieHre MoTephb Haropa B IMOKApHBIX pyKaBax. MeTo[bl CHUKeHUs
T0Tepb Haropa.

40. Knaccudukaifusi TpybonpoBoIoB ¥ OCHOBHBIE pPacueTHbIe (hOPMYJIbI.

41. TloBbilieHHe TIPOITyCKHOM CITIOCOOHOCTH TPYOOITPOBO/IOB.

42. VicTeueHue XXUJKOCTU U3 KPYTJIOTO OTBEPCTUSI B TOHKOW CTEHKe.

43. VcTeueHue XUIKOCTH Uepe3 HacaJKu. TUlbl HacaJKOB.

44, CKOpOCTb ¥ Ppacxo/i TMpU WCTEUeHUM >KUAKOCTA uepe3 BHEIIHUH
LWTMH/PUYECKUM HacaJoK.

45. BakyyMm B LJWIUHJPHUUYECKOM Hacajke.

46. Knaccudukaius ctpyil. KoMmrnakTHas v pa3ipo0ieHHast 4aCTy CTPYH.

47. WVnBepcusa crtpyu. Tpaektopusi cTpyy. BwicoTa nogbemMa U [JajbHOCTb
rojieta CTpyH.

48.  ®opwmyJsl JIrorepa u @primana. PacueT Hak/JIOHHBIX CTPYU.

49. PacrblieHHBIE CTPYH U CITIOCOOBI WX TTO/TyYeHHsl.

50. T'uapaBaMUeckuii yaap B TpyOOIIPOBOAAX.

51. IloBbllleHyve JaBjieHWs NIPU TUAPABIAUECKOM yape.

52. CKOpOCTb pacmpocTpaHeHUs1 yaapHOM BoiHbL. Pa3a ygapa. [TonHbid u
HETOJTHBIN yap.

53. Crioco0Obl CHWKeHUs [aB/ieHust PU FU/IPaBIMYecKoM yaape.

54. Kparkue cBefeHusi 0 Hacocax U UX Knaccudukauus. HacocHas ycra-
HOBKa.

55. Pabouuie rnapameTpbl HAaCOCOB.

56.  [IpuHIMM AeMCTBUS U KaacCUdUKAIUS 1eHTPoOeXHOro Hacoca.



57.  JIBwKeHHe KUAKOCTU B pabodeM KoJjiece 11eHTPOOEKHOTO Hacoca.

58. OcHOBHOe ypaBHeHUe 1[eHTPOOeKHBIX HaCOCOB.

59. AHa/M3 OCHOBHOTO YpaBHEHUS [IeHTPOOeXHBIX HaCOCOB.

60. BuusHue ¢hopmbl JIONacTel Ha CO34aBaeMbli Harop.

61. OcHoBbI Teopuu TMOAOOUS JOMACTHBIX HAcocoB. Ko3dduimeHt
OBICTPOXO/IHOCTH.

62. Pabouue xapaKTepHUCTUKH [JeHTPOOeKHbIX HACOCOB.

63. Pabota Hacoca Ha ceTb. Pabouasi Touka. PerynupoBaHue paboThl Hacoca.

64. [lapamnenbHas paboTa HaCOCOB.

65. IlocnemoBaresbHasi paboTa HaCOCOB.

66. AHa/M3 OCHOBHOTO ypaBHeHUs [JeHTPOOeXKHbIX HaCOCOB.

67. BuausHue GopMbl jionacTeli Ha CO34aBaeMbIil Harop.

6.2. Illkana ouneHMBaHUA pe3y/bTAaTOB IPOMEXYTOYHOM aTrTrecTaluu M
KPUTepPHUH BbICTaB/IeHUS OLIeHOK

[IpomeskyTOuHast aTTecTalysi: 3a4eT C OLleHKOM

dopma ITokasaTenu
Kpurepun BbiCcTaB/ieHUsT OL|EHOK [ITkana oLleHUBaHKs
KOHTPOJISI OLIeHUBaHUs
3aueT C MpaBWIbHOCTh | JlJaH MpaBW/bHbIM, MOMHBIA OTBET Ha OTJINYHO
OLIeHKOM Y TI0JTHOTA MOCTaBJIeHHBbIM  BOMNPOC,  IIOKa3aHa
OTBeTa COBOKYITHOCTb OCO3HaHHBIX 3HaHUM
o  JUCLUIUIUHE, JloKa3aTesbHO

PaCKpBITbl  OCHOBHbIE  II0JIOXKEHUSI
BOTIPOCOB; MOTYT OBbITb [OMYIIeHbI

HeJl0UeThl, WCTIpaB/ieHHbIe
CaMOCTOSITEJIbHO B IIpolLiecce OTBeTa.
JlaH  TpaBW/bHBIM,  HEJOCTaTOUHO XOpOLLO

TOMHBIA OTBeT Ha IIOCTaBJIEHHBIN
BOMNPOC, T0KAa3aHO yMeHHUe BbIIeUTh
CyllleCTBeHHble W HeCyIlleCTBEeHHbIe
TpU3HaKW, TIPUYUHHO-C/IeICTBEHHbIE
CBSI3W; MOTYT OBITb  JIOMYIIE€HBI
HeJI0UeThI, HCTIpaB/ieHHbIe o
TOMOILIBIO TTPeno/jaBaTe/isi.

JlaH HeJO0CTaTOYHO TIPaBWIbHBIA U | y/IOBIETBOPUTETHHO
TIO/THBIN OTBeT; JIOTUKA U
T0C/Ie/J0BAaTe/IbHOCTD W3/I0)KeHUS
MMET  HapylleHus; B  OTBeTe
OTCYTCTBYIOT BbIBOJbI.

OTBeT TIpe/iCTaB/IsieT coboil | Hey/10B/IETBOPUTE/bH
pa3po3HeHHbIe 3HaHUS C )
CYIIeCTBEHHBIMA  OIIMOKaMH  TIO

BOIIPOCY; TIPUCYTCTBYIOT

(bparMeHTapHOCTb, HeJIOTUUHOCTh

W3/I0)KeHUs;  [IOTIOJIHUTe/IbHbIE U
YTOUHSIIOIIME BOMPOCHI He TIPUBOJSAT K
KOpPPEeKIMU 0TBeTa Ha BOTPOC.




7. PecypcHoe obecrieyeHHe JUCHUIUTAHBI
7.1. JIunjeH3u0HHOE U CBOOO/JHO pacnpocTpaHsieMoe MpPorpaMMHoe
obecrieueHme

[TepeueHb JIMI[EH3MOHHOTO M CBOOOJHO paCIpPOCTPaHsIEMOr0 TMPOrPaMMHOIO
obecrieueHus1, B TOM YKCJie OTeUeCTBeHHOTO TIPOM3BO/ICTBA:

- Microsoft Windows 7 Professional — IIO-BE8-834 [JIuieH3uoHHOe]
(MHOCTpPaHHOT'O MPOM3BO/ICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuijeH31OHHOE]
(MHOCTpPaHHOT'0 MPOM3BO/ICTBA);

- Microsoft Office 2007 Standard - IIO-D86-664 [JIuijeH31MOHHOE]
(MHOCTpPaHHOT'O MPOM3BO/ICTBA);

- Microsoft Office Standard 2010 - TII0O-413-406 [JIuieH3UOHHOE]
(MHOCTpPaHHOT'O MPOM3BO/ICTBA);

- Microsoft Office Standard 2013 - TIO-3C0-218 [JIuijeH3HMOHHOE]
(MHOCTpPaHHOTO MPOU3BO/ICTBA);

- Adobe Acrobat Reader — T1O-F63-948 [CeoboaHo pacripocTpaHsieMoe]
(MHOCTpPaHHOTO TIPOM3BO/CTBA);

- 7-Zip - TIO-F33-948 [CBobomHo pacmnpocTpaHsemMoe] (MHOCTPAaHHOIO
TIPOU3BO/ICTBA);

- Adobe Flash Player — TII0-765-845 [CBobogHO pacrpocTpaHsemoe]
(MHOCTpPaHHOT'O MPOM3BO/ICTBA);

- Apache OpenOffice — TIIO-EB7-115 [CBobGogHo pacrpocTpaHsieMoe]
(MHOCTpPaHHOT'O MPOM3BO/ICTBA);

- Google Chrome - TIO-F2C-926 [CpoboaHo pacmpocTpaHsieMoe]
(MHOCTpPaHHOTO MPOM3BO/ICTBA);

- LibreOffice — [TO-CBB-979 [CBoboaHO pacripocTpaHsieMoe] (MHOCTPaHHOTO
TPOKM3BO/ICTBA);

- AnpT Ob6pa3oBanne 8 — I10-534-102 [CBobogHOo pacmipocTpaHsiemoe-1912]
(OTeueCTBEHHOTO TTPOM3BO/ICTBA).

7.2. ITIpodeccuonanbHbIe 0a3bl JaHHBIX U HHGOPMaMOHHBIE CIIPABOYHBIE
CHUCTEMbI

WHdbopmalpoHHas cripaBoyHasi cicteMa — CepBep OpraHoB TOCYZIlapCTBeHHOM
Bractu  Poccutickoit  ®epepanuu  http:/poccusi.pd/  (cBoOOAHBIA  JOCTYTI);
npodeccroHa/bHble 0a3bl JaHHBIX — IlopTas OTKPBITHIX [JaHHBIX Poccuiickoi
@enepatyu  https://data.gov.ru/  (cBobogHBINM  gOCTyM); (eaepasbHBIA — MOPTAs



«Poccuiickoe obpa3oBanue» http://www.edu.ru (cBOOOAHBIM [OCTYI); CHUCTeMa
opuiasbHOTO  OMyO/IMKOBAaHWSI ~ TIPABOBBIX  aKTOB B 37IEKTPOHHOM  BHU/E
http://publication.pravo.gov.ru/  (cBoOofHBIN  goCTym); (egepasbHBIA  TIOpTasl
«CoBepIlIeHCTBOBaHHe TOCYIapCTBEHHOTO yripaB/ieHus» https://ar.gov.ru (cBoOOAHbIH
JOCTYTI); 5JIeKTPOHHas bubmoTeka YHUBEpCUTETa http://elib.igps.ru
(aBTOpH30BaHHBIA MIOCTYIT); 3/IEKTPOHHO-OMO/MMoTeuHass cuctemMa «3BC IPR
BOOKS» http://www.iprbookshop.ru (aBropuzoBaHHbIi JOCTy).

7.3. JIuTeparypa
OcHoBHasA:

1. KyaunoB B.A., Kapramos 3.M. I'ugpaBnvka: YuebHoe mocobue — 3-e
v3ziaHue, crepeoturiHoe.— M.: Beicias mkosa, 2008. — 199 c:

2. backun FO.T'., [ToamapkoB B.B., BanoBa E.C., ®unanoBckuii A.M.
C6ophuk 3agau o ruapasuke. CI16.: CIT0Y I'TIC MUC Poccuu, 2012-92c. Pexxum
pocrymna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49c7c-64e7-4994-8cf3-
28eb128alf2e&remote=false

onoaHumenbHasn:
1. KauasmoB A.A.. BoporteiHues FO.II.. BiacoB A.B. IIpoTtuBormokapHoe
BoflocHabkenne. — M.: Crpoiuzgat, 1986. — 277 c¢ Pexum pjocrymna:

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

2. backun FO.I'., BensBier A.M. COOpHUMK 3a7ad 10 KypCy
MIPOTUBOTIOKapHOe BofAOCHabOkeHwe. — M., 1986. — 170 c Pexum pgocryma:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-
5f669581bbf9&remote=false

3. Abpocumor  FO.I'., Kyukop B.B., Msemmak HI.B. wu jp.
[TpoTuBoIIOXKapHoe BojjocHabkeHre. YueObHUK. — M.: Akagemus I'TIC MUC Poccuu,
2008. — 310 c. Pexxum pgocrtyma: http://elib.igps.ru/?22&type=card&cid=ALSFR-
7fd2e029-7c44-4713-a500-e0f6fc4ec014&remote=false

7.4. MaTrepua/IbHO-TEXHHYECKOe o0ecreueHre

[ns mpoBeieHrss W obecriedeHWsi 3aHATHN HWCIIO/B3YIOTCS  TTOMeIeHus,
KOTOpbIe TIPeZCTAB/ISIOT CO0OM yueOHBbIE ayJUTOPHH [IjIsl TIPOBEAEeHUs yueOHBIX
3aHSTUMA,  TIPeAyCMOTPEHHBIX  MPOTpaMMOl  CrelyajnTeTa,  OCHAIlleHHbIe
obopy/ioBaHHEM U TeXHWYeCKUMM CpeJCTBaMU 0O0yuyeHUs: aBTOMAaTH3WPOBaHHOE
pabouee MecTO TmperiofiaBaTesisi, MapkepHasi [OCKa, MY/JIbTUMEeAUNWHBINA TIPOEKTOP,
JOKyMeHT-Kamepa, 1oca/louHble MecTa 00yJaromuxcsl.

[TomerieHust [T  CaMOCTOSTeNIbHOM paboThl  00yYarOIIUXCS  OCHAIEeHbI
KOMITbIOTEPHOM TEeXHUKOW C BO3MOXXHOCTBIO TIOAK/IHOUeHUsi K cetu «VHTepHeT» U


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
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-5f669581bbf9&remote=false
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-5f669581bbf9&remote=false
http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41c65-80be-45fd-b1c7-d2bb774947da&remote=false
http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41c65-80be-45fd-b1c7-d2bb774947da&remote=false
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

obecrieueHreM JOCTyIa K 3/eKTPOHHOM HHGOpMal[HOHHO-00pa30BaTe/IbHOM cpeje
YHUBEPCUTETA.

s mpoBeseHHss JabopaTOpHbIX paboT  WCMoOnb3yeTcss  Jjlaboparopusi
«I'ugpasivka»

ABTOpBI: KaHAWUaT TeXHUUeCKUX HayK PunaHoBcKud A.M.
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