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1. leau 1 3aga49u AN CIUILTHHBI

Ilesin ocBOeHMSI M CHUTIIUHBI:

— (popMupoBaHue y 0oOy4arommxcsi TEOPETUUECKUX 3HAHUUA U MPAKTUUECKUX
HAaBBIKOB M0 OBJAJCHUIO METOJAMH THAPABIMYECKOIO PAaCYeTa CUCTEM IOIAYN BOIBI
K MECTY MOKapa.

Ilepeyenb KoMneTeHUM, popMUPYEMBIX B IIpoLecce H3yYEeHUS TUCHMILIMHBI

Komnerenuun Conep:xkanue

OIIK-3 CriocobeH peraTh IPUKIIAIHBIE 33]]a49H B 0071aCTH 00eCTieYeHUS
MO’KapHOU 0€30MMaCHOCTH, OXPaHbl OKPYKAIOIIECH CpeIbl U
HKOJIOTUYECKOI 0€30MaCHOCTU UCTOJIb3Ys TEOPUIO U METO/IbI
GbyHIaMEHTAJIbHBIX HayK.

[1K-4 Cnoco0eH paccuuThIBaTh U MOJICIUPOBATH PA3IMYHbBIC
TEXHUYECKUE CUCTEMBI U TEXHOJIOTMYECKHUE MPOLIECCHI B LIEIISIX
pelieHus 3aja4 noxapHon 6€30MacCHOCTH, B TOM YHCIIE C
IIPUMEHEHUEM CPEACTB aBTOMATU3HUPOBAHHOTO TPOEKTUPOBAHMSI.

3agaun JMCHMILIMHBI:

3aaqaMu OCBOCHMS JTHUCIUIUIMHBI SBIISIIOTCS TEOPETHYECKAsl U IPaKTHUeCKas
MOJATOTOBKA OOYYaIOIMUXCSA K MPUMEHEHHIO Pa3IMYHBIX METOJOB THAPABIMYECKHUX
pacyeToB MPH PEIICHUN BOIIPOCOB MOKAPHON OE30TIaCHOCTH,

V3yyenne NUCHMIUIMHBEI OPUEHTHUPYET OOyYaOIMXCI Ha MPHOOPETCHHE
HEOOXOJMMBIX TCOPETUUYCCKUX 3HAHWA M TMPAKTHUYCCKUX HABBIKOB TIO OBJIAJCHHIO
METOJaMH THAPABIMYECKOTO pacyeTa CHCTEM I0Jadd BOABI K MECTy IOXapa,
METOJaMH aHAJIM3a HaJIEKHOCTH TIPOTUBOIIOKAPHBIX BOJIOIIPOBOIOB U 0OCIICIOBAHUS
CHUCTEM TIPOTHUBOIOKAPHOTO BOJIOCHA0KCHHUSI.

- TCOPETHUYECKH W TPAKTUYCCKU IOATOTOBUTH OOYYAIOIIMXCS K PEIICHUIO
BOIIPOCOB IOJKApHOH 0€30MacHOCTH OOBEKTOB B 00JACTH IPOTHUBOIIOKAPHOTO
BOJIOCHA0KEHUS;

- pa3pabOTKe TEXHUYECKUX PpCIICHWH, KOMIICHCHUPYIOIIUX BBISIBICHHBIC
HapyIICHUST MPOTHUBOIIOKAPHBIX TpPeOOBaHUH, ¢ pacUCTHHIMH OOOCHOBAHHUSIMH, IS
OKa3aHWsl  KOHCYJbTATUBHOW TIOMOIIM TPOEKTHBIM W  JKCIUIyaTHPYIOIUM
OpraHu3alUsIM C COOIOACHUEM JICUCTBYIOIIMX HOPMATUBHBIX TIPABOBBIX AKTOB.

2. [lepeveHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUS THCHMILIMHBI
«I'mapaBaMKa», COOTHECEHHBIX C IVIAHNPYEMBbIMH Pe3yJbTATAMHM OCBOCHH S
o0pa3oBaTre/IbHOM MPOTrPAMMbI

NHauKaTopsl TOCTHKESHUS [Inanupyemble pe3ynbTaThl O0yUeHUS
KOMIIETCHITUH 10 JUCIMILINHE
3HaHUE OCHOB BBEICIIEH | 3HACT:
MaTEeMaTHKH, (1076371978 XHMHH, | OCHOBHEIE MOHSATHSA 51 3aKOHEI
AJIEKTPOTEXHUKH, BBIYHCIIUTEILHOMN | THJIPABIIUKH;




Nuaukatopsl 1OCTHKEHUS
KOMIIETCHIINU

[Tnanupyemsble pe3ynbTaThl 00ydeHHs
110 TUCLUIIMHE

TEXHUKU WU mnporpammupoBanus OIIK-
3.1

YMeHue pematb  CTaHJApTHHIE
npodeccruoHaIbHbIe 3a1a4u c
IPUMEHECHHEM €CTECTBEHHOHAYYHBIX U
(hyHIaMEHTAIBHBIX HayK,
OOIICMH)KCHEPHBIX 3HAHWK, METO0B
MaTEMaTHIECKOT'O aHaJim3a 51
MojienupoBanus OITK-3.2.

Bnanenune HaBBbIKAMU
TEOPETUUYECKOTO u
AKCIEPUMEHTAILHOTO  KCCJICI0BaHUS
OKpyXXarolied cpenbl U OOBEKTOB
npodeccroHaIbHON JeATEeIIbHOCTH.
OIIK-3.3.

3HaHUE AIrOpUTMa PacCyYETOB IO
MIPOCKTUPOBAHMIO, KOHTPOJIIO u
MOHTa)y CHCTEM HIPOTHBONOKAPHON
3aImmThl Ha 00beKTax Haa3opa. [1K-4.1.

YMeHue  OpraHu3OBBIBATH U
KOHTPOJIMPOBATh MOHTaX u
paboTOCIOCOOHOCTH CUCTEM
MIPOTUBOIOKAPHOU 3aIUTHI Ha
o0bekTax Hagzopa. [1K-4.2.

Bianenue IIPaBUIIBHOTO
[IPUMEHEHUS]  HOPMAaTUBHO-IIPABOBBIX
aKTOB IO TOXKapHOM O€30MacHOCTH, B
o0nacTd MPOEKTUPOBAHMS, MOHTaXKa
CUCTEM IPOTHBONOKAPHOW  3aIlUTHI,
TEXHUYECKUX CPEICTB
ITPOU3BOJICTBEHHON u IOKapHOU
ABTOMATHKHU, a TaKXe
MIPOTHUBOIIOXKAPHOTO  BOJOCHAOKEHUS.
I1K-4.3.

(UBUYECKYI0O CYIIHOCTh  HU3Y4YaeMbIX
SBJICHUN U 3aKOHOMEPHOCTEN;

o0L1y10 UHTETrpajIbHyI0 bopmy
yYpaBHEHHUs KOJHMYECTBA JABWKCHUA U
MOMEHTa KOJIMYECTBA IBUKEHUS;
(dakTopbl, BIUAIOIIME HAa  IOTEPU
HAllopoB B JIMHEHHBIX M MECTHBIX
COIPOTUBIICHUSIX;

BJIMSIHUE PEKUMHBIX U T€OMETPUUYECKHUX
napaMeTpoB Ha HCTEUEHHUE >KUIAKOCTEU
yepe3 OTBEpPCTHS, HACAJKH, KOPOTKHE
TpyOOIIPOBOBI, Ha XapaKTEPUCTUKU
MOKapHBIX CTPYH;

PUYUHBI, BBI3BIBAIOIINE
TUIPABINYECKUN yAap U CIOCOOBI
O00pBOBI C HUM

Ymeer:

MPUMEHATH  OCHOBHBIE  3aKOHBl U
3aKOHOMEPHOCTH  THJIPABJIUKHA  IIPH
pemeHuun BOIIPOCOB oOecreyeHus
MPOTUBOIIOKAPHOU 3AIUTHI;
MPOU3BOAUTH pacyer CUCTEM
aBapuitHoro cnuBa JIBXXK u 17K,
MapaMeTPOB TPACKTOPUH CTPYU U €€
peakuuu, MOTeph HAIopa B CUCTEMAX
MOJa4yM BOJbI, TOTEpPb [ABJICHUS B
ra3oBbix AVYII;

3. MecTo IMCHUILUIMHBI B CTPYKTYpPe OCHOBHOM NPodeccCHoOHATBHOI
o0pa3oBaTe/;IbHOH MPOTrPAMMBbI

JlucruruinHa OTHOCUTCS K 00s3aTEHHONM YacTh OCHOBHOM Ipo(eccroHambHOM
o0pa3oBaTeIpHOM IporpaMMel crienuanuTeTa o cneruaibaoctd 20.05.01 IloxapHas
0e301acHOCTh HalpaBIeHHOCTH (Mpoduis) «I[loxkapHas 6e30macHOCTh TOCYIaPCTBA»



4. CTpyKTYypa ¥ coaepkaHue TUCHUILTHHBI

OO6miast TPy 1I0€MKOCTh JUCIUIIMHBI COCTaBJIsAeT 3 3aueTHhIC eauHuIpl, 108 yaca.

4.1 O0beM IMCHUIIMHBI U BU/bI Y4eOHOH padoThI

AJIst 0YHOM (popMBbI 00yYeHUSA

Bup yyeOHOM padoThI

TpyaoemMkocTh

3.6

Yachbl

4 cemecTp

OO0mast TPyIOEMKOCTh JUCIUTUTMHBI
10 Y4eOHOMY TUIaHy

3

108

108

KonraktHast paboTa, B TOM YHCIIE:

72

72

AyIuTOpPHBIE 3aHATHUS

72

72

Jlextmm (JI)

24

24

IIpakTrueckue 3aasatus (113)

24

24

JlaGoparopusie pabotsl (JIP)

24

24

Koncynpranmu nepes 3Kk3aMeHOM

CamocrositesbHasi padora (CPC)

36

36

B TOM 4YHUCJIC.

KypcoBas padoTa (IIpOoeKT)

3adeT ¢ OLEHKOM

IK3aMeH

JJIS1 32049HOI popMbI 00yUeHHSA

Bup yuyeOHoi padoThl

TpynoeMkocTh

3.

4achbl 2 Kypc

3 Kypc¢

O6mmas TPYJIOEMKOCTh
AUCUUIUIMHBL 1O  y4yeOHOMY
IUIaHy

108 36

72

KonraktHas pabGota, B TOM
qHCIIe:

AyAUTOpPHbIE 3aHATHSA

[
s
N

—_
[\

Jlexuum (JI)

\®)

IIpakTrueckue 3ansatus (113)

JlaGoparopusbie pabotsl (JIP)

EE e

EN e

KOHCYJII)T&HI/II/I Iepca 9K3aMCHOM

CamocrosiTeIbHAA padora
(CPCO)

B TOM 4YHUCJIC.

KypcoBas padoTa (IIpoeKT)

3adeT ¢ OLEHKOM

IK3aMeH







4.2 TemaTnuecKuii JIaH, CTPYKTYPUPOBAHHBIH M0 TeMaM (pa3aesiam) ¢
yYKa3aHHEM OTBeIeHHOT0 HA HUX KOJNY€eCTBA aKaJeMHUYeCKHUX YaCOB U BUI0B
yueOHBIX 3aHATHI

AJIst OUHOM (popMBbI 00yUEHUSA

Ne KoanuecTBo yacos
n/n 0 BHJIAM 3aHATHI - E
g 5 ) E' 2 é
= § A s 3 g B
HaumeHoBaHmne = = g g 2 3 2 = = S
Tem = S| | 8E|B = S g
8 & = =R ® S 2] (=] 0 =
2 | 2 | £E5| 28|53 Mg
Sl 88| 8|z z
(=" < @)
= =
1 OCHOBBI TUJIPOCTATUKH 5 2 3
OcHOBHBIE aBHEHHUS
2 M 1| 2 2 4 3
THAPOCTATUKH
Cuia THAPOCTATHIECKOTO
3 | naBneHwus. Omntopel | 7 2 2 3
THAPOCTATHYCCKOTO JABJICHUS
4 | OCHOBBI TUAPOIUHAMUKHI 5 2 3
Oco0EeHHOCTH ABIKEHUI
€aJIbHBIX JKUJAKOCTEH. YpaBHEHHE
5 [P A papHell 17 | 2 4 8 3
bepuymum 115 moToKa peaabHOM
SKUIKOCTH
[Totepu Haropa npu
CTaHOBUBIIIEMCS BIDKEHUHU
6 |7 5 1| 2 2 4 3
YKUKOCTH TI0 TpyOam U MOKapHBIM
pyKaBam
I'mapaBnnueckuii pacuer
7 AP p 7 2 2 3
TpyOOIPOBOIOBY
Ucteuenune xxunkocTeit uepes
8 p 1| 2 2 4 3
OTBEPCTHSI U HACAJIKU
9 |l'uppaBnuyeckue CTpyu 7 2 2 3
HeycranoBuBIeecs 1BIKEHUE
10 |xunkoctu. ['mapaBiudeckuil ynap 5 2 3
B TpyOOIpOBOIaX
11 | OcHOBBI TEOpUM HACOCOB o) 6 6 4 6
3a4eT ¢ OLIEHKOH +
HToro 108 24 24 24 36




JJIS1 32049HOI popMbI 00yUeHHs

Ne KosmmuecTBo yacoB
n/n 0 BHAAM 3aHATHI = §
g w o § v A2
9 = 2 = 5 Z =
HanmeHnoBanue T = | 85| E% |2 & | £58
o = o = 5 = =) = a e
Tem = = 5= EE5 | & = = S
S| 8 | EE| 3¢ |2 g | 8=
o ®
] (=}
B S 358|898 |2 2
= < &)
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2 Kypc
1 | OcHOBBI TEOpUH HACOCOB 36 2 34
Hroro 36 2 34
3 Kypc
2 | OCHOBBI THAPOCTATUKH 6 6
3 OcHoBHbIE ypaBHEeHUsA | 6 6
THAPOCTATUKH
Cuna THAPOCTATHYECKOTO | 6 6
4 | maBleHus. Onropbl
TUAPOCTATUIECKOTO JaBJICHUS
5 | OcHOBBI TUAPOIUHAMUKHI 6 6
Oco0eHHOCTH JBUKCHUS 6 6
g |PeaTbHBIX KUAKOCTEH. YpaBHEHUE
bepnynnu 1t moToka peanbHON
KUJKOCTH
[HoTepu Hamopa npu| 6 6
- | ycTaHOBHBIIEMCS TBUKCHUU
KUJKOCTH 110 TpyOaM U MOKapHBIM
pyKaBam
] ['uppaBnuyeckuit pacuet 6 6
TpyOONPOBOIOB
9 Ncreuenue xunkocTeil yepes3 6 6
OTBEPCTHsI U HACAJIKU
10 | I'mppaBnuueckue CTpyu 3 3
HeycranoBuBiieecs 1BHKEHHE 6 6
11 |xunkoctu. ['mapaBnuyeckuii yaap
B TpyOOIIpoBOAaX
12 | OcHOBBI TEOpUH HACOCOB 15 2 4 6 3
3auer ¢ OLEHKOMH
HToro 72 2 4 6 60
Bcero 108 4 4 6 96




4.3 Copep:xaHue IUCHUIIMHBI IS 00y4aIOIIUXCS

4.3.1 Copepsxkanue IMCUUILIHHBI I 00y4arOIMXcs 04HO# opme 00yueHunst

Tema 1. OCHOBBI THAPOCTATHKH.

Jlekuus. OcHOBHBIE (PU3UYECKHUE CBOMCTBA KUJIKOCTEN U Ta30B. OCHOBBI
KnHeMaTUKU. CHJIbI, IEMCTBYIOIINE B )KUIAKOCTSIX.

CamocrosiTenbHas padora. ['uapocraTuueckoe JaBJI€HUE U €r0 CBOKCTBA.

Pexomennyemas nureparypa:

ocHoBHasi: [1, 2];

nonoyiHuTenbHas: [1, 2, 3].

Tema 2. OcHOBHBIC YPaBHEHUS THAPOCTATHKH.

Jlekumsa.  JupdepeHuumanbHble  ypaBHEHMS ~ THAPOCTAaTUKM U UX
UHTETpupoBaHue. PaBHOBeCHME HECKMMAEMOM KUAKOCTA B TIOJIE CWI TSKECTH.
AOCOIOTHBIA U OTHOCHUTEIBbHBIN MOKOM (paBHOBecue) kuakux cpel. [loBepxHoctu
paBHbIX JaBiieHHl. (OCHOBHOE ypaBHEHHME THApOCTaTUKH. 3akoH Ilackans,
UCII0JIb30BAHUE €T0 B II0KAPHOM TEXHUKE.

IIpakTuyeckoe 3aHsATHEe. AOCOIIOTHOE U M30OBITOYHOE JaBiieHUE. Bakyywm.
Juarpamma nasiieHuid. [Ibe3oMeTpruyeckas BbICOTA U TUAPOCTATUUECKUM HAIIOP.

JlabopaTopHoe 3aHsTHe. VI3MepeHHE UM BBIUHMCICHHE THIPOCTATUYECKOTO
JaBJIECHUS

CamocrosiTeibHass padoTa. DHEPreTUYECKUM CMBICT OCHOBHOTO YpaBHEHUS
TUIPOCTATHKHU.

Pexomenayemas aurepartypa:

ocHoBHas: [1, 2];

nornojiHuTenbHas: [1, 2, 3].

Tema 3. Cuna THAPOCTATHYECKOI 0 AaBJICHHS. MIpbI
THAPOCTATHYECKOI0 1aBJICHUS.

Jlekumsi. Cuiia TMAPOCTATUYECKOTO JIABJICHUS HA TUIOCKHWE UM KPUBOJIMHEHHBIE
MOBEPXHOCTH. AHATUTHYCCKUHN U rpad)0aHaTUTHUSCKUN METOIbI ONPEACICHUS CHIIBI
Y IIEHTpa JaBJICHUS KUIKOCTU Ha TUIOCKUE U KPUBOJHUHEHHBIC TTOBEPXHOCTHU. DMIOPbI
JaBJieHUsA. 3aKoH ApxuMesna.

IIpakTudeckoe 3anstue. [Ipaktuyeckoe NpUMEHEHUE 3aKOHOB TUIPABIIMKU B
MIOYKapPHOM JIEIIE.

CamocrosiTteibHast  pabGora.  [IpakTMueckoe  NPUMEHECHHE  3aKOHOB
TUJPABIIUKU B TIOKAPHOM JIETIE.

Pexomenayemas ureparypa:

ocHOBHasi: [1, 2];

JnononHuTtenbHas: [1, 2, 3].

Tema 4. OcCHOBBI THAPOAMHAMMKH.
Jleknusi. Busibl MOTOKOB >KUJKOCTH. Y CTAHOBHMBILIECECS U HEYCTAaHOBUBIIIEECS
JBW)KEHUE KUIKOCTH. Mojenb uaeanbHON (HEBA3KOW) KUIAKOCTU. JIMHUSA TOKa,



JJIEeMEHTAapHasg CTpyWKa, NOTOK. OCHOBHBIE XapakTEPUCTHUKU IIOTOKA: pPacxoj
KHUJKOCTH, KUBOE CEUEHHUE, CPEIHSAA CKOPOCTh. Y PaBHEHUE HEPA3PBIBHOCTH MOTOKA.
[InaBHO M pe3KO U3MEHSIONIMECS MOTOKU. [ 'napaBnuueckuil paguyc. OO0mMe 3aKOHbI
U ypaBHEHUs CTaTHMKM M JAUHAMUKH >KUJAKOCTe W ra3oB. JuddepeHuuanbHbie
YpaBHEHUS JBUKEHUS KUIKOCTH. Y paBHEHUE bepHYJUIN A1 UeanbHOM KUJKOCTU U
€ro UHTEPIIPETALIUS.

CamocrosTenbHass padora. O0uiyie ypaBHEHUsI SHEPIUU B MHTErPaJbHON U
muddepeHuuanbHON popMax.

Pexomenayemas iureparypa:

ocHoBHas: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTM [BUKEHHMSI PeaJbHbIX JKUAKOCTeil. YpaBHeHHe
bepHyJ/uiu 11s1 IOTOKA peajibHOM JKUIKOCTH.

Jleknusa. OcCOOEHHOCTH JABWXKEHUSI pPealbHBIX XUAKOCTEH. Pacmpenenenue
JABJICHUSA B )KMBBIX CEUCHUAX MOTOKA MPU YCTAHOBUBIIEMCS IUIABHO U3MEHSIOIIEMCS
IBWKECHUM. YpaBHeHHE bepHy/mM JUisi NOTOKa pPEATbHOW JKHUJIKOCTH NPH
YCTAaHOBHUBIIEMCS JIBUKEHHUM KUAKOCTA. OrpaHUYE€HUs] UCIOJIb30BAHUS YPABHECHUS
bepuymnu. Ero reomerpuyeckas u 3Hepretuueckas uHTepnperauus. OOmas
UHTErpajgbHas (opma ypaBHEHUU KOJMYECTBA JABM)KEHUS M MOMEHTAa KOJWYECTBA
IBUKCHHUS.

IIpakTnueckoe 3ansitue. OOmas wuHTErpanbHas (¢GopmMa ypaBHEHHI
KOJINYECTBA JBMXKEHUSI U MOMEHTA KOJIMYECTBA JIBUKEHMS. YpaBHeHUE bepHyium
JUISL TIOTOKA PEATIbHOU KUAKOCTH MPU YCTAHOBUBILIEMCS IBUKECHUU KUJIKOCTH.

JlabopaTopHoe 3ansTHE. PE:XMMBI IBUXKEHUS )KUAKOCTEN. JleMoHCTparus
ypaBHeHMs bepHyum.

CamocrositeibHas padota. [lonobue rugpoMexaHNUYeCKUX MPOIECCOB.

PexoMenayemasi iureparypa:

ocHoBHas: [1, 2];

nornonHutenbHas: [1, 2, 3].

Tema 6. Ilorepu Hanopa NpM yCTAHOBUBIIEMCS ABHKEHUM KUIKOCTH I10
TPYO0aM M MOKAPHBLIM PyKaBaM.

Jleknusi. Buzael mnoreps Hamnopa. Metox TeopuM pa3MEPHOCTEM U €ro
NPUJIIOKEHUE K BBIBOJAY OOIIMX (GOpMyJ JUIsl ONpenesieHuss NoTeph Hamopa. BeiBoj
obmmx Qopmyn s ompeneieHUs NOTepb Hamopa. TeopeTHueckue MeTOAbl
oTpesieNieHUs] OTeph Hanopa U Ko3((UIUEHTOB THAPABINYECKOIO COMPOTUBIICHUSI.
OKCIIepUMEHTAIbHBIE METOJbl OINpEACNCHUs] IMOTeph Hamopa U KO3()PHUIIMEHTOB
ruzpaBianyeckoro conporusieHus. ['padpux Huxypanze. Biusnue pexxuma ABHKEHUS
KUJAKOCTH M IIEPOXOBATOCTH TPyOONpOBOJAa Ha JMHEHHBIM KO3(PPUUIMEHT
TUAPABIMYECKOTO CONPOTHUBJIEHUS M NOTEPh Hanopa. OPU3NYECKUN CMBICT BIUSHUSA
LIEPOXOBATOCTEM. ['uppaBnuyeckn  TJagkue U LIEpPOXOBaTble  TPYOBI.
TypOyneHTHOCTb U €€ OCHOBHBIE CTATUCTUYECKHUE XaPaKTEPUCTUKHU.

IIpakTnyeckoe 3ansaTHe. MeTonuKa pacyera MOTEph Hamopa B TpyOax.
Mectable conpotuBiieHus. 3MeHeHne ko3¢duiineHTa MECTHOIO COIPOTUBIIEHUS B



3aBUCHUMOCTH OT uucia PeitHonibica ¥ BUa MECTHOTO conpoTuBieHus. OnpeaeneHue
MOTEPh HAIOpa B MOKAPHBIX PyKaBaXx.

JlabopaTopHoe 3ansiTue. Onpenencaue u K03PPUIMEHTa THAPABIUICCKOTO
TpEHUsI.

CamocrosiTesibHas padoTa. MeTopl CHUKEHUS OTEPh HAIOPa.

Pexomenayemas iureparypa:

ocHOBHasi: [1, 2];

JnononaHuTtenbHas: [1, 2, 3].

Tema 7. 'mapaBiauyeckuii pacyet TPyOOINIPOBOIOB.

Jlekums. Knaccudukamus TpyOOnIpoBO0OB U OCHOBHBIE PaCUE€THBIE (POPMYIIBI.
['uapaBnuyeckuil pacyeTr «IJIMHHBIX» TPYOONpPOBOJOB MpU MapauieIbHOM U
MoCIeI0BAaTENbHOM coeluHeHuu. Pacuer «kopoTkux» TpyOompoBomoB. Pacuer
ra3oMpoBOJIOB MPU MAJIBIX U OOJIBIIUX MEpernaiaX JaBICHHI.

IIpakTuyeckoe 3ansaTue. [ uapaBmnueckuii pacueT TpyOOIPOBOIOB.

CamocrositenbHast  padora. [loBbllIeHHE MPONYCKHOM  CHOCOOHOCTH
TpyOOIPOBOIOB.

Pexomenayemas ureparypa:

ocHOBHasi: [1, 2];

nononHuTtenbHas: [1, 2, 3].

Tema 8. UcTeueHnune ;KUAKOCTH Yepe3 OTBEPCTUS U HACATKH.

Jlekums. VcreueHune XUIKOCTU U3 KPYIVIOTO OTBEPCTUS B TOHKOW CTEHKE.
Cxarne ctpyn. CKOpOCTh UCTEUEHHS U pacxo] cTpyu. McreueHne )XUAKOCTU Yepes
3aTOIUVIEHHBIE OTBEPCTUA. VcTeueHHne XUAKOCTH 4Yepe3 HacaAkh. TUIbl HACaJKOB.
CkopocTh U pacxoj] MPU UCTEYEHUHU >KUIAKOCTU 4Y€pe3 BHEUIHUE IMWIMHAPUYECKUE
Hacaiku. Bakyym B munmHapudeckoi Hacajgke. OCOOCHHOCTH UCTEYEHUS KUJIKOCTH
W3 HACAJIKOB JIpyrux TUIOB. ONOPOKHEHHUE PE3EPBYapPOB.

IIpakTuyeckoe 3aHsTHe. lcTeueHWe  KUAKOCTHM  4Yepe3  HACAJKH.
OnopoxHeHUE pe3epByapoB.

JlaGoparopHoe 3ansTue. licTeueHue nmpu NoCTOSIHHOM Hamope.

CamocrosiTeibHas padora. OCOOCHHOCTH UCTEUEHUS KUIKOCTH U3 HACAIKOB
npyrux TUnoB. ONMOpOKHEHUE PE3EPBYAPOB.

Pexomenayemas giureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 9. 'mppaBanyeckne CTpyu.

Jlexuus. Knaccupukauus crpyit. KomnaktHas u pa3npo0ieHHas 4aCTH CTPYH.
Mertonpl aHanM3a yCTOMYMBOCTH W NPUYMHBI pacliajla KOMIAKTHOW YacTHU CTPYH.
NuBepcus ctpyu. Tpaektopus crpyu. BeicoTa nogbemMa ¥ JAIBHOCTH I1OJIETA CTPYH.
®opmyisl Jlrorepa u @prumana.

IIpakTnyeckoe 3aHsiTie Pacyer HAKIOHHBIX CTpyW. BiusHue Hacalok Ha
dbopMHpoBaHUE CTPYH. 3aBUCUMOCTb MEXIY PAANYCOM JIEUCTBUSI KOMIIAKTHON YacTH
CTPYH, IUaMETPOM HACA/Ka, HAIIOPOM U PACXOIOM.



CamocrosiTenbHas padora. Peakuus crpyu. J[aBnenue ctpyu. PacnbuieHHbIe
CTPYH ¥ CIIOCOOBI UX TIOTYYICHHUSI.

Pexomenayemas Juteparypa:

ocHOBHas: [1, 2];

JononHurtenbHas: [1, 2, 3].

Tema 10. HeycranoBuB1ICeCs ABUKeHHE KUAKOCTH. ['mapaBianyeckui
yaap B TpyOonmpoBoaax.

IIpakTHyeckoe 3aHsiTHe. YpaBHEHHE bepHy/uIM Uisi HEyCTaHOBHUBIIETOCH
nBuKeHus. ['uapaBiandeckuil ynap B TpyOonpoBoaax. MHEpIHMOHHBIN HAmop U €ro
SHEpreTuyeckuii cmbpici. [loBbIllIEHWE [OaBIEHUS MPU TUAPABIMYECKOM YIape.
CkopocTb pacnpocTpaHeHusi yaapHoil BosiHbl. ®Da3za yaapa. [lonaHBIN M HEMOJHBIN
yaap. JluarpamMmma qaBiIeHUM MPU THIPABIMYECKOM yAape.

CamocrositeibHast  padora. CrocoObl  CHWKEHHS — JaBICHUS  TIPH
TUAPABIMYECKOM yAape.

Pexomenayemas Jureparypa:

ocHOBHas: [1, 2];

nornonHuTtenbHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB.

Jlekums. KpaTtkue cBeneHuss o Hacocax M uX kiaccuuxanusa. Hacochas
ycTaHoBKa. PaGouune mapameTpbl HACOCOB.

Jleknusn. IlpuHnmn aedcTBusS M KiaccuuKaus MEHTPOOEKHOIO Hacoca.
JIBIDKEHHE JKHJIKOCTH B paboueM KoJiece IEeHTpoOe)HOoro Hacoca. (OCHOBHOE
ypaBHEHUE IIEHTPOOEIKHBIX HACOCOB. AHAIU3 OCHOBHOTO YPaBHEHUS IIEHTPOOEIKHBIX
HacocoB. BimstHue ¢opMel JionacTet Ha co3aaBaeMblil HATopP.

OcHOBBI ~ Teopuu  momobus  JjomacTHeIX  HacocoB.  Koadduuument
OBICTPOXO/THOCTH.

IIpakTnyeckoe 3ansaTue. Paboune xapakTepUCTUKU IIEHTPOOCSKHBIX HACOCOB.
PaGora nHacoca Ha cerh. PabOouass Touka. PerymupoBanue paboThl Hacoca.
[TapannensHas pabota HacocoB. [locnenoBarenbHas paboTa HACOCOB.

JladbopaTopHoe 3ansTue. VccienoBanue padboThl IIEHTPOOESIKHOTO HAcoca

CamocrosiTeibHasi padoTa. AHajau3 OCHOBHOTO YpaBHEHHUS LIEHTPOOEKHBIX
HacocoB. Briusnaue GpopMbl tonacTeil Ha co3/1aBaeMblii HAToP.

4.3.2 Coneprxxkanue THCUMILTHHBI /151 00y4aKOIIMXCH 32049HOI popMe 00yueHnst

Tema 1. OCHOBBI THAPOCTATHKH.

CamocrosTenbHast padora. OcHOBHbIE (PU3UUECKUE CBOMCTBA )KUAKOCTEH U
ra3zoB. OCHOBBI KUHEMaTUKH. CHIIbl, IEUCTBYIOIINE B )KUIKOCTAX. [ HIpocTatuyeckoe
JABJICHUE U €r0 CBOKCTBA.

PekoMmennyemas nureparypa:

ocHoBHas: [1, 2];

JnonoiaHuTenbHas: [1, 2, 3].



Tema 2. OcHOBHbBIE YPaBHEHUS THAPOCTATHKH.

CamocrosTenbHas pabora. /[uddepennnanbubie ypaBHEHUS TUAPOCTATUKHA H
UX UHTErpupoBaHue. PaBHOBecHME HEC)KMMAEMOW >KHIKOCTH B TOJE CHJ TSKECTH.
AOCOIIIOTHBIA M OTHOCHUTEJbHBIN MOKOW (paBHOBecue) kuiakux cpel. [loBepxHocTu
paBHbIX JaBieHH. (OCHOBHOE ypaBHEHHME THApOCTaTUKU. 3akoH Ilackans,
UCIIOJIb30BAaHUE €r0 B MOXKApHOU TeXHUKE. AOCOJIIOTHOE M U30BITOYHOE JaBJICHUE.
Bakyym. [Inarpamma nasiienui. Ilbe3omerpuyeckas BbICOTa U TMAPOCTATUYECKUMI
HaIop. DHEPreTUYECKUM CMBICII OCHOBHOT'O YPABHEHUS TUAPOCTATHKHU.

Pexomenayemas iureparypa:

ocHoBHas: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 3. Cuna TUAPOCTATHYECKOI0 AABJICHUS. INIpPbI
THAPOCTATHYECKOTO IaBJICHUS.

CamocrosiTeibHas padora. Cuna rUAPOCTaTUYECKOTO JABJICHUS Ha IJIOCKUE
Y KpPHUBOJIMHEWHBIE MMOBEPXHOCTU. AHATUTUYECKUN U TpadOaHATUTHUYECKUI METObI
ONPENEIICHNs] CWIIbI U LIEHTpa AABJIEHUS JKUJIKOCTH HA IUIOCKHME M KPUBOJUHEHHBIC
IIOBEPXHOCTU. OMIOpHI JNaBieHUsA. 3akoH Apxumena. IIpakTudeckoe npUMEHEHHE
3aKOHOB TMAPABIUKH B MIOKAPHOM JIETIE.

Pexomenayemas ureparypa:

ocHoBHas: [1, 2];

JornojHuTenbpHas: [1, 2, 3].

Tema 4. OcCHOBBI THAPOAMHAMUKH.

CamocrosiTeibHass padora. Buabl MOTOKOB XKUIKOCTU. Y CTAaHOBUBILIEECS U
HEYCTAHOBMBIIEECS JIBUKEHUE JKUJIKOCTH. Mojenb wuaeanbHON  (HEBSI3KOM)
KUJIKOCTU. JIMHUS TOKa, 3IeMEHTapHas CTpyWKa, MOTOK. OCHOBHBIE XapaKTEPUCTUKU
MOTOKA: PaCXOJl KHUJIKOCTH, >XUBOE CEUCHHUE, CPEIHSA CKOPOCTh. YPaBHEHUE
HEPA3PBIBHOCTHU MOTOKA. [[1aBHO U PE3KO M3MEHSIOMMNECS MTOTOKU. [ 'napaBInyecKui
pamuyc. OOmMe 3aKOHbl M ypaBHEHUSI CTATUKU U JUHAMUKHU >KUJKOCTEH W Tra3os.
Huddepennmanbaple ypaBHEHHUS JBIKCHUS KUJKOCTH. YpaBHEeHHE bepHymm mis
UjealbHON JKMAKOCTH W ero wuHrepnpetanus. OOume ypaBHEHUS SHEPrUu B
UHTErpaibHON U U depeHIanbHON hopmax.

Pexomenayemas giureparypa:

ocHoBHasi: [1, 2];

nonoiaHuTenbHas: [1, 2, 3].

Tema 5. Oco0eHHOCTM JBUKEHHMSI PeaJbHbIX JKUAKOCTeil. YpaBHeHHe
bBepHyJ/uiu 1U1st IOTOKA peasibHOM JKUIKOCTH.

CamocrosiTeibHasa padora. OCOOCHHOCTH JBUXKEHUSI PEATbHBIX HKUJIKOCTEH.
Pacnipenenennie naBiaeHUs B )KUBBIX CEUEHUSX MOTOKA NPU YCTAHOBUBIIEMCS IJIABHO
M3MEHSIOMIEMCS IBUKCHUU. Y PaBHEHHE bepHyIIM Uil TOTOKA peaIbHOM KUIKOCTH
MpA  YCTAaHOBUBLIEMCSl JBWKEHHM KUIAKOCTH. OrpaHuveHus UCIOJIb30BAHUSA
ypaBHeHus bepnymm. Ero reomerpuueckas W SHEpPreTUYECKass HHTEPIPETALIMS.
OO6miass uHTerpaibHas (QopMa YpaBHEHUN KOJWYECTBA JBHMIXKEHUS M MOMEHTa



KojudecTBa JBrkeHus. OOmas wWHTEerpaibHas ¢GopMa ypaBHEHHM KOJWYECTBA
JIBUKEHUSI 1 MOMEHTA KOJWYECTBA JBWKEHHS. YpaBHeHUE bepHyu aJjisi mOTOKa
peasbHOM O KMAKOCTH TPU YCTAHOBHUBIIEMCS JBHKCHUM JKUJIKOCTH. PexXuMbl
NBIDKEHUS  kuakocTed.  JlemoHcTtpauusi  ypaBHeHusi  bepuymmm. I[logoOue
TUAPOMEXaHUUECKUX TTPOIIECCOB.

Pexomenayemas iureparypa:

ocHOBHasi: [1, 2];

JnononaHuTtenbHas: [1, 2, 3].

Tema 6. IloTepu Hanopa Npu yCTAHOBMBIIEMCSH IBHKEHUH KHIKOCTH I10
Tpy0aM M NMoKapHbIM pyKaBaM

CamocrosiTenbHass pabora. Buasl mnoreps Hanopa. Meton Teopuu
pa3MEpHOCTEl M €ero HpUJIOKEHHE K BBIBOAY OOUX (GOpMyJ A ONpeaesieHus
notepb Hamopa. BwiBog o0mmx ¢GopMyn Ui OmpeneneHdus MOTepb Haropa.
Teopetnueckue METOABI ONpPENECNICHUA TMOTEPh Hamopa M KO3(PPHUIMEHTOB
TUIPABIMYECKOTO COMPOTUBIICHUS. OKCIEPUMEHTAIbHBIE METOAbl OIpEaeeHUs
NoTepb Hamopa W KO3()(PUIMEHTOB THIPABIMYECKOro compoTuBieHus. ['padux
Hukypanze. BnusHue pexuma JABMKEHMS OKHIKOCTM U LIEPOXOBATOCTH
TpyOONpoBOJa Ha JIMHEWHBIA KOI(PPUUUEHT TUAPABIUYECKOTO COMPOTUBICHUS U
norepb Hamopa. ®@U3WYECKU CMBICT BIMSHUA IlepoxoBarocTeil. ['mapaBiandecku
riIagKue u mepoxoBaTele TpyObl. TypOyJlIeHTHOCTh U €€ OCHOBHBIE CTATUCTHUYECKUE
XapakTepuCTUKH. MeToauka pacueTa IMOTeph Hamopa B TpyOax. MecTHble
cornpotuBieHus. UM3meHeHne KodpuIUEHTA MECTHOTO CONPOTHBIICHUS B
3aBUCUMOCTH OT yMcia PeifHonbpaCca U BUJa MECTHOTO CONpOTUBIEHU. OnpeneneHue
MoTepb HAmopa B TOXKApHBIX pykaBax. Ompenenenne u K03 dUIIMEHTA
TUJIPABINYECKOTO TPEHUS. METO bl CHUKEHHUS ITOTEPh HAIOPa.

Pexomenayemas urepartypa:

ocHOBHas: [1, 2];

JononHurtenbHas: [1, 2, 3].

Tema 7. 'mapaBianyeckuii pacyet TPyOOINPOBO/I0OB.

CamocrosTenbHass padora. Kinaccudukauus TpyOOnpoBOAOB U OCHOBHBIE
pacuetHble (popmyiibl. ['MapaBiIvuecKuil pacueT <«IJIMHHBIX» TPYOONPOBOJOB MpPH
napajuieIbHOM W TOCJIEIOBATEIbHOM  CO€IMHEHUU. Pacder  «KOpOTKUX»
TpyOomnpoBosoB. Pacder ra3ompoBOJOB TMpH MaiblX H OOJBIIMX Mepernaaax
naBiaeHuil. ['mapaBnuueckuii pacuer TpyOompoBoaoB. I[loBwilieHne MTPOMYCKHON
CITIOCOOHOCTH TPYOOIPOBOIOB.

Pexomenayemas Juteparypa:

ocHoOBHas: [1, 2];

JononHurtenbHas: [1, 2, 3].

Tema 8. UcTeyeHnne :KUIKOCTH Yepe3 OTBEPCTHS M HACAIKH.

CamocrosiTeibHas padora. lcreueHne )KUAKOCTH U3 KPYTJIOTO OTBEPCTHUS B
TOHKOM cTeHke. Cxkarue ctpyu. CKOpPOCTb UCTEUEHHS] U pacxoj cTpyu. VcreueHue
KUJKOCTH Yepe3 3aTOIUICHHbIE OTBEpCTHs. lcTeueHue >KMIKOCTH 4epe3 HACaIKHU.



Tunel HacaakoB. CKOPOCTh U Pacxo]l MPU HCTECYCHUU >KUAKOCTU 4Yepe3 BHEUIHUE
MWIMHAPUYECKAE Hacaaku. Bakyym B IwmHIApUYEecKoW Hacaake. OcoOeHHOCTH
HCTEUCHHUS KUJIKOCTHU M3 HACaJKOB Apyrux TUmoB. ONOpPOXKHEHHE pPE3epBYyapoOB.
Ucteuenne xuakoctu yepe3 Hacaaku. OnopoxxHeHue pe3epByapoB. Mcreuenue mpu
MOCTOSTHHOM Hamope. OCOOEHHOCTU MCTEYEHUSI >KUJKOCTH U3 HACaJKOB JPYIHUX
TUNoB. ONIOPOKHEHUE PE3EPBYAPOB.

Pexomenayemas iureparypa:

ocHOBHas: [1, 2];

nornojHuTenbHas: [1, 2, 3].

Tema 9. 'mppaBinyeckune CTpyu.

CamocrostenbHass padora. Krnaccubukamus crpyil. KommaktHas w
pasapoOieHHas YacTH CTpyu. MeTo/bl aHain3a yCTOWYMBOCTH M MIPUYMHBI pacmaaa
KOMITaKTHOU 4acTtu cTtpyu. MHBepcus ctpyu. Tpaekropus ctpyu. Beicota nogpema u
JTANbHOCTH 1oseTa cTpyu. @opmyssl Jlrorepa u @pumana. Pacuer HaKIOHHBIX CTPYH.
Bnusgnue Hacagok Ha (OPMHpPOBAHUE CTPYyU. 3aBUCHMOCTh MEXIY paguycoM
JEUCTBUSI KOMITAKTHOW YacTH CTPYyH, JUAMETPOM HACaJKa, HAIIOPOM M PaCXOJOM.
Peaknus ctpyu. JlaBienue crpyu. PacnbiieHHbIE CTpYH U CITOCOOBI UX MOTYYEHHUS.

Pexomenayemas iureparypa:

ocHOBHasi: [1, 2];

nornojHuTenbHas: [1, 2, 3].

Tema 10. HeycTanoBuBieecsi ABMKeHNE JKUAKOCTU. ['uapaBanveckuii
yaap B Tpy0onpoBoaax.

CamocrosiTeibHass padora. YpaBHeHnue bepHyun i HEYCTaHOBUBILETOCS
nBWKeHUS. [ 'uapaBiaudeckuilt ynap B TpyOomnpoBoaax. MHEpIMOHHBIH HANoOp U €ro
sHepreTudyeckuii cmpicia. [loBblllIeHHE MaBIEHUS MPU TUAPABINYECKOM yIape.
CkopocTe pacrpocTpaHeHust yaapHoil BosHbl. @asza ynapa. [IonHbIA M HENMOIHBIN
yaap. Juarpamma paBieHuil mpu TuapaBiandeckoM yaape. CrnocoObl CHUKEHHS
JABJICHUSI TIPU TUPABINYECKOM YJape.

Pexomenayemas iureparypa:

ocHoBHasi: [1, 2];

JornojiHuTenbpHas: [1, 2, 3].

Tema 11. OcHOBBI TEOPHH HACOCOB

Jleknmus. Kpatkme cBeaeHus o Hacocax M WX Kinaccudukamus. HacocHas
ycTaHoBKa. PabGoume mapamerpsl HacocoB. [IpuHium meicTBus u Kiaccuuraius
IIEHTPOOEKHOTO Hacoca. J[BKeHHE >KUIKOCTH B pabodeM KoJiece IEHTPOOESKHOTO
Hacoca. OCHOBHOE YpaBHEHHE LIEHTPOOEKHBIX HACOCOB. AHAJINW3 OCHOBHOIO
ypaBHEHHS LEHTPOOEKHBIX HAcocoB. BnusHue (opMbl jomacTedl Ha co37aBaeMblid
Harop. OcHOBBI Teopuu TOAOOMS  JIOMACTHBIX  HacocoB. KoadduuueHnt
OBICTPOXO/THOCTH.

IIpakTHyeckoe 3ansitue. Paboune xapakTepUCTUKU IIEHTPOOEIKHBIX HACOCOB.
PaGora nacoca Ha cerb. Pabouas Touka. PerymupoBanue paboThl Hacoca.
[TapannensHas pabota HacocoB. [locnenoBarenbHas paboTa HaCOCOB.



JlabopaTopHoe 3ansiTue. VccnenoBanue paboThl IEHTPOOEIKHOTO HAcOCa
CamocrosiTeibHass padoTa. AHalIN3 OCHOBHOTO YPaBHEHUS LIEHTPOOEKHBIX
HacocoB. BiustHue (popMsl JionacTell Ha co3AaBaeMblil Harop.

5. MeTonnqecmle PEKOMEHAALIMHA M0 OPraHUu3aAlUU U3YICHUA TUCIHUIIJINHBI

[lpu peanuzanuu MPOTpPaMMbl JUCIHUIUIMHBI HCIONB3YIOTCA JIEKIIMOHHBIC,
IPaKTUYECKUE 3aHATHUSA, 1a00paTOpPHbIE pabOTHI.

OO1MMU HEeNsIMU 3aHATUN SBISIOTCS:

— 000011IeHne, CcucTeMaTu3alus, YrIyoJeHue, 3aKperuieHue TEOPETHUYECKUX
3HaHUU IO KOHKPETHBIM T€MaM JAUCLHUIUINHBI;

— dopMupoBaHHE YMEHUN NPUMEHATH IMOJyYEHHBbIE 3HAHMS Ha MPaKTHKE,
peanu3alnys eIUHCTBA UHTEIUIEKTYyallbHOM U IPAKTUYECKOM e TEIIbHOCTH;

— BBIpA0OTKA MPH PEIICHUU MOCTABICHHBIX 3a7a4 Mpo(deCcCHOHATFHO 3HAYUMBIX
KaueCTB:  CaMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOU
WHUINATUBBI.

LensiMu TEKIUHN SBISIFOTCS:

- JaTh  CHCTEMAaTH3WPOBAaHHBIE HAyYHble 3HAHWA 1O JAMCHHUILUIMHE,
aKLEHTUPOBAaB BHUMaHUE Ha HauboJee CI0KHBIX BOIIPOCAX;

- CTHUMYJIMPOBaTh aKTUBHYIO MO3HABATEIbHYIO JEATEIBHOCTh 00yUYaIOLIUXCs,
coco0CTBOBaTh (POPMHUPOBAHUIO UX TBOPUYECKOTO MBIIIECHHUS.

B xome mpakTHUecKoro 3aHATUS O0ECTIEeYMBAECTCS MPOLECC AaKTHUBHOTO
B3aUMOJICHCTBUS O0y4YaIOIIMXCS C MpernojaBaTesieM; TPUOOPEeTaloTC MPAKTUYECKUE
HABBIKM M yMeHHs. Llerah mpakTU4ecKoro 3aHsATHS: YIIYOUTh M 3aKpENUTh 3HAHUA,
MOJydYeHHbIE Ha JIEeKIWH, (OPMUPOBAHWE HABBIKOB WCIIONB30BAHUS 3HAHHUMA s
pelIeHus] TMPAKTHYECKUX 3aJ]ad; BBHIMIOJHEHHE TECTOBBIX 3aJaHHUN IO TPOBEPKE
ITOJTYYEHHBIX 3HAHUM U YMEHUU.

[lenpro 71a0OpaTOPHOrO 3aHATHS SIBISETCSI YCBOEHHWE TEOPETUYECKHX OCHOB
JUCUUILTUHBI U MOTy4YEeHUE MPAKTUYECKUX HABBIKOB MCCJIEIOBAHUS ITyTEM ITOCTAHOBKH,
NpOBEJCHUs, 00paOOTKM M MPEACTaBICHUs PE3YJbTaTOB 3KCIEPHUMEHTa Ha OCHOBE
NPAaKTHYECKOTO HCMOJIb30BAHUS PA3IUYHBIX METOJOB (HAOMIONECHUS, W3MEPEHUs,
CpaBHEHHUSI U Jp.), NMPHUOOPETEHUs] HABBIKOB OIIbITa TBOPYECKOM JesATEeNbHOCTH. B
3aKJTIOYUTEIBHOM  4YacTh  J1a0OparopHOTO  3aHATHS — oOydaromuecss  O(hOpMIISIOT
pe3yabTaThl SKCTIEPUMEHTOB B (hOpME OTUETA.

CamocrosiTenbHass paboTta oOyyaromuxcs HarpaBieHa Ha YIIyOleHue M
3aKpeIICHHE 3HAHWM, MOMYyYEeHHBIX Ha JIGKIHSIX W APYTUX 3aHATHUSX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEIbHOTO AKTUBHOTO MPHOOPETEHHs HOBBIX, JOMOJHUTEIBHBIX
3HAaHUH, TIOATOTOBKY K MPEACTOSIIUM 3aHSATHUSIM.

6. OuneHoYHbIe MaTEPUAJIbI IO TUCIIUTVIHHE

Texymmii KOHTPOJIb YCIIEBAEMOCTH 00€CIICUNBAET OILICHUBAHHUE XO1a OCBOCHUS
JTUACIUTUIMHBI, IIPOBOAUTCS B COOTBETCTBUM C COACPKAHUEM JIHCUUIUIMHBI IO BUIAM



3aHATHI B (OopMe TECTUPOBAHHUS, 3aIIUTHI OTYETOB MO JIAOOPATOPHBIM padoTam,
pelIeHus 3a1a4.

[TpoMexxyTouHast aTTecTanys OOCCIIEYNBACT OICHUBAHUE MPOMEXKYTOUYHBIX H
OKOHYATEIhHBIX PE3yIbTaTOB OOYyYECHHS 110 IUCIUILIMHE, MPOBOIUTCA B (Qopme
3a4eTa ¢ OLEHKOM.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:
6.1.1. Texyuero KOHTpoOJIst

Tunosble 3a1aHust AJ151 TECTUPOBAHUS:

1. Moxer nu omHa W Ta ke TpyOa OBITh THUIPABIWYECKH TJIAJKON U
TUAPABINYECKHU 1IepoXoBaToi? OT 4ero 3To 3aBUCUT?

- HE MOJXET;

- MoxeT. OT pexxuMa JIBU>KEHUS KUJKOCTH;

- MoxeT. OT IJIMHBI TPYOBI;

2. @opmyna IS ONPEAECIEHUS CKOPOCTH >XUAKOCTH NPU HCTECUECHUU U3
HACaJ0K U OTBEPCTUN UMEET BUJL:

40
- Td-
po_ L
i Ji+s
F=gy2gH
3. OCHOBHOC ypaBHeHHe FI/II[pOCTaTI/IKI/I HUMECT BU.
1 z+P/pg=const
2. P=P,+pgH
3 I :'m: =] ':{.r,':

4. Tlpy KakoM JBMXKEHHUM YKUIKOCTH MPU MPOUYUX PABHBIX YCIOBHUSIX MOTEPH
Haropa Gobiie?

1. ITepexoaHom
2. JlamruHapHOM
3. TypOyneHTHOM
h=AlQ’
5. BennunHa A B ypaBHEHHH ! ABJIAECTCSA
1. ConpotuBieHueM TpyOonpoBoja AIMHOM |
2. ConportusnenueM TpyOonpoBoja anHoi 10 MmeTpoB
3. VY aenbHBIM COMPOTUBIIEHHEM TPYyOOIIPOBO/IA, T.€. TPYOOIIPOBOJIA JUTHHON

1 meTp

dopma oTueTa mo JadopaTropHoii padore:
OTuer o naboparopHoii padote No
HasBanue palboTsi:
[lenb paboTHI:
TeopeTnyeckas 4acCTh:



DKCcHepuMEHTAJIbHAs YacTh:

O06paboTKa pe3ylbTaToB:

BBIBOIBI O COOTBETCTBUHU yCTAHOBJIEHHBIM HOPMaM U IIPABUJIAM OLIEHKHU:

TunoBsble 3agaun:

1. OnpenenuTs BpeMsl 3aKpbITUS 38JIBUKKH, YTOOBI MIOBBILIEHUE JTABJICHUS
B UyI'YHHOM TpyOompoBoae JiuHHON 500 m v He mpeBbiano 6 - 10° I1a. Pacxox BoIb!
o TpyoornpoBoy auamerpom 150 mm cocrasnsiet 60 i/c.

2. OnpenenuTs BO3MOXHBIM pacxoJl BOAbI OT IMOXApPHOTO KpaHa
nuameTpoM 50 mm, 000pYIOBAaHHOTO HEMPOPE3WHEHHBIM pYyKaBOM JIMHOW 20 M H
CTBOJIOM C HAacCaJKoOM JuaMeTpoM 16 mm, eciu TapaHTUPOBAaHHBIM HAMop Yy
MOXKapHOTro KpaHa cocTaBiiseT 20 m.

3. [TonoOpaTh cTaHIapTHBIM HAacaJOK JUIsl BHYTPEHHETO MOXKAPHOTO KpaHa
IIPOU3BOACTBEHHOIO 3[aHUs, €CIM paguyc KOMMAKTHOM 4vacth ctpyn 10 m mpu
pacxone He MeHee 2,5 i/c. OnpenenuTs Halop Y HacaJaka CTBOJA U JEHCTBUTEIbHBIN
pacxo/.

HpHMeprlﬁ MmePpEeY€CHb BOIMMPOCOB, BLIHOCUMbBIX Ha 3a4€T C OHeHKOﬁ

1. OcHoBHBIE (hU3UYECKHE CBOMCTBA KUIAKOCTEH: TUIOTHOCTD, YACIBHBIN BeC,
BSI3KOCTb.

2. OcHOBHblE  (U3WYECKHE  CBOMCTBA  JKMJIKOCTEWU:  CHKUMAEMOCTh,
TEMIIEPATYPHOE PACIIUPEHUE.

3. Cunbl, nelcTBYIOIME B KUIKOCTSAX. ['MapocTaTuueckoe NaBIICHUE U €ro
CBONCTBA.

4. Nuddepennnanbubie ypaBHEHUS TUAPOCTATUKHA U UX UHTETPUPOBAHHUE.
PaBHOBECHE HECKMMAEMON JKUAKOCTH B ITOJIE CUJT TSXKECTH.
AOCOTIOTHBIA U OTHOCUTEILHBIN MTOKOW (PaBHOBECUE) KUAKUX CPEI.
[ToBepxHOCTH paBHBIX AaBiacHH. OCHOBHOE ypaBHEHUE THIPOCTATHKH.
3akoH Ilackans, ucronap30BaHUE €ro B MOKAPHON TEXHUKE.
AGcoioTHOE 1 M30BITOYHOE aBiieHue. Bakyym.
0. Inarpamma nasneHuii. [Ipe3omeTpuyeckass BbICOTa U TMAPOCTATUYECKUN

= O %I

11. DHepreTnueckuii CMbICII OCHOBHOT'O YPaBHEHUS THAPOCTATUKHU.

12. Cuna ruipoCTaTUYECKOro AABJIEHUS HA IUNIOCKUE TOBEPXHOCTH.

13. Cuna ruipoCTaTUYECKOTrO AaBJIEHUS HA KPUBOJIMHENHbBIE TOBEPXHOCTH.

14. Ananutudeckuit 1 rpadoaHAIUTUYECKUM METOJbl OMPEEICHUS CHIIBI H
LEHTpa JABJICHUS )KUJIKOCTU Ha MJIOCKUE MOBEPXHOCTH.

15. Ananutndeckuii 1 rpadOaHATUTUYECKUA METOBI OMPEIEICHUS CHIIBI |
LEHTPa JABJICHUS )KUJAKOCTU KPUBOJIMHEITHBIE TOBEPXHOCTH.

16. DropbI THAPOCTATUYECKOTO TABJICHUS.

17. 3akon Apxumena.

18. IIpakTyecKko€ MPUMEHEHHUE 3aKOHOB TUJIPABJIMKH B ITOXKAPHOM JICIIE.

19. Buasl IOTOKOB XKUIKOCTH.

20. YcraHoBUBIIIEECS U HEYCTAHOBUBIIIEECS TBIKEHHUE KUIKOCTH.

21. JIuHus TOKA, 3IEeMEHTapHAsA CTPYHKA, OTOK.



22. OCHOBHBIE XapaKTEPUCTUKHU IMOTOKA: PaCXOf KUAKOCTH, KUBOE CEUCHHUE,
CpeaHss CKOPOCTb.

23. YpaBHEHHE HEPA3PBIBHOCTH MOTOKA.

24. TIi1aBHO U pE3KO N3MEHAIOIIMECS IOTOKH.

25. I'uapaBauyecKui pajnyc.

26. uddepenunanbHble ypaBHEHUS TBUKEHUS KUJKOCTH.

27. YpaBHeHue bepHyninu 1uisl uiealibHON AKUJKOCTH U €r0 MHTEPIPETALIHS.

28. OCOOCHHOCTH JIBUKEHUS PEaTbHBIX )KUIKOCTEH.

29. PactipepeneHue  JABICHHST B JKMBBIX  CEUYEHHUSAX  IOTOKA  IIPH
YCTAHOBUBIIIEMCS [IJIABHO U3MEHSIOLIEMCS IBUKEHUU.

30. YpaBHenue bepHymm [  TOTOKAa  pEAIbHOM  KUJKOCTH  IpHU
YCTaHOBHUBIIEMCS IBUKEHUU.

31. OrpannueHust UICIIOJIb30BAaHUS ypaBHEHUs bepHyuu.

32. 'eomeTpuueckas ¥ SHEpreTuuecKas UHTEepIpeTalns ypaBHeHus bepryiuu.

33. Pabora mipuOOpOB ™ ammapaToB IMOXKApOTYIICHHs, OCHOBaHHAas Ha
ypaBHeHUH bepHyum.

34. [IpuHIMI IEUCTBUS CTPYHWHBIX HACOCOB.

35. Pexxumel aBrkeHUs >kuakoctd. Yucno PeliHomnnbca.

36. Buael norepp Hamnopa.

37. DKkcnepyUMeHTAIbHBIE ~ METOABbl  ONpEJAeNieHUus IMOTeph  Hamopa M
K03 (OUIIMEHTOB TUAPABINYECKOTO COTPOTUBRIICHUS.

38. ['uapaBIuvecKu TJIaKUE U IEPOXOBAThIe TPYOHI.

39. OnpeneneHue MoTepp HAmopa B MOYKAPHBIX pyKaBaX. MeETOJNIbl CHUXKEHUS
IIOTEPH HAIoOpA.

40. Knaccudukanust TpyOo0mpoBOI0B 1 OCHOBHBIE pacueTHbIE (JOPMYIIHI.

41. IloBpITIIeHNE POMTYCKHOM CIIOCOOHOCTH TPYOOTIPOBOIOB.

42. VcTeyenune KUIKOCTH U3 KPYIJIOrO OTBEPCTHS B TOHKOW CTEHKE.

43. HcTeyenue KUIKOCTH Yyepe3 HaCaaKU. THIIbI HacaIKOB.

44. CkopocTh W pacxoJ TMpPU UCTEYEHHHM JKUJIKOCTH 4Yepe3 BHEIIHHM
UWIMHIPUYECKUNA HACAIOK.

45. BaxkyyM B IIWJIMHJIPUYECKOM HACAJKE.

46. Knaccudukanus ctpyi. KomnaktHas v pa3apoOieHHast 4acTH CTPYH.

47. WuBepcusa ctpyu. Tpaektopus cTpyu. BeicoTa mogbeMa U AadbHOCTH
MOJIETA CTPYH.

48.  ®opwmyisl Jltorepa u @prmana. Pacuer HaKIOHHBIX CTPY.

49.  PacnbUIEHHBIE CTPYH M CIIOCOOBI UX MOTYYCHUS.

50. T'mapaBnuueckuii yaap B TpyOOmpoBoOIax.

51.  IloBelieHHE HaBIEHHUS IIPU TUAPABIMYECKOM YIApe.

52. Ckopoctb pacrnpocTpaHeHus yaapHoi BojHbl. Daza ynapa. [lonHblil u
HETOJIHBIN yJ1ap.

53. Cnoco0Obl CHUKEHUS JaBJIEHUS MTPU THIPABIMYECKOM yAape.

54. Kparkue cBeneHus o Hacocax M ux kiaccudukamnus. HacocHas ycra-
HOBKA.

55. Paboune mapamMeTpsl HACOCOB.

56.  IlpuHuun geicTBus U Kiaccudukanus HEHTPOOEKHOro Hacoca.



57.  JIBwKeHUe KUAKOCTH B pabodeM KoJiece IEHTPOOSKHOTO Hacoca.

58.  OcHOBHOE ypaBHEHHE IIEHTPOOEIKHBIX HACOCOB.

59.  AHanu3 OCHOBHOTO YpaBHEHUS LIECHTPOOEKHBIX HACOCOB.

60. Bnusnaue ¢hopmbl IonacTeld Ha CO3/aBa€MbIi HATop.

61. OcHoBbl Teopuu mOAOOMA JIONACTHBIX HacocoB. Koadduunenrt
OBICTPOXO/THOCTH.

62. Pa0oune xapakTepUCTHUKU HEHTPOOEHKHBIX HACOCOB.

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

64. IlapamienbHas paboTa HaCOCOB.

65. IlocnemoBarenpHas paboTa HACOCOB.

66. AHanu3 OCHOBHOTO YPaBHEHHMsI IICHTPOOEIKHBIX HACOCOB.

67. Buusuaue GopMbl IonacTeil Ha CO3/1aBaeMbIil HATIOP.

6.2. Illkana oueHMBaHMA pPe3yJabTATOB INMPOMEKYTOYHOH ATTECTALMH W
KPUTEPHH BBICTABJICHHUSA OLICHOK

[IpomesxyTouHas arTecTalus: 3a4eT ¢ OLEHKON

dopma [Toka3zarenu Kpurepuu BbICTaBICHUA
IITkana oneHUBaHUA
KOHTPOJISI OlICHUBaHUS OILICHOK
3a4eT ¢ MPaBWIbHOCTh | JaH MPaBWIbHBIN, MOJIHBIA OTBET Ha OTJINYHO
OIICHKOH M IOJIHOTA IOCTaBJICHHBI  BONPOC, IOKa3aHa
OTBETa COBOKYIHOCTh OCO3HAHHBIX 3HAHMI
o JUCIUIIIINHE, J0Ka3aTeabHO

PacKpBITBI  OCHOBHBIE  IIOJIOKECHMS
BOIPOCOB; MOTYT OBITH JIOMYIIEHBI

HEAO0YCTHI, HCITPABJICHHBIC
CaMOCTOATCIBHO B IIPOLECCC OTBCTA.
JaH HpaBHJ’II:HBIfI, HEAO0CTATOYHO Xopouio

MOJHBIA OTBET HAa IIOCTABJICHHBIM
BOIPOC, MOKA3aHO yYMEHUE BBIJCIUTH
CYLIECTBEHHBIE M HECYUIECTBEHHBIE
MPU3HAKK, TMPUYUHHO-CIICICTBEHHbIE
CBS3U; MOTYT OBITh  JOIYIICHBI
HEJI0YETHI, HCTIPaBJICHHBIE c
MOMOIILIO TTPEIOJIaBaTEIsl.

JJaH HEJOCTaTOYHO TMPABUJIBHBIA U | YJOBJIETBOPUTEIHHO
TOJTHBIH OTBET; JIOTHUKA u
MOCJIEIOBATEILHOCTh H3JIOKEHHUS
HMEIOT  HapylIeHus; B  OTBETE
OTCYTCTBYIOT BBIBOJBI.

OTBET IpEICTaBIISIET co0o0i1 | HEeyIOBIETBOPUTEIbH
pa3po3HEHHbIE 3HaHUsA c 0
CYLIECTBEHHBIMU  OLIMOKaMU  TIO

BOIIPOCY; IIPUCYTCTBYIOT

(bparMeHTapHOCTb, HEJIOIMYHOCTh

H3JTI0KCHUA, JOINIOJTHUTCIIBHBIC u
YTOYHATIOIIME BOMPOCHI HE ITPUBOIAT K
KOPPCKIKUHK OTBETA HA BOIIPOC.




7. PecypcHoe o0ecnieuyeHne QU CHUATTHHBI
7.1. JInueH3uOHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOorpaMMHoe
obecrieueHme

[lepedyeHb NUIEH3MOHHOTO W CBOOOJHO PacCHpOCTPaHSIEMOTO MPOrpPaMMHOIO
oOecrieueHus1, B TOM YHCJIE OT€UYECTBEHHOT'O TPOU3BOICTBA!

- Microsoft Windows 7 Professional — IIO-BE8-834 [Jlunen3noHHOE]
(MHOCTPaHHOTO MTPOU3BO/ICTBA);

- Microsoft Windows 8 Professional — I10-842-573 [JIuneH3unonHoE]
(MHOCTPAaHHOTO TIPOU3BOJICTBA);

- Microsoft Office 2007 Standard — IIO-D86-664 [JIuieH3uOHHOE ]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2010 — 110-413-406 [JIuneH3uOHHOE]
(MHOCTPaHHOTO TIPOU3BOJICTBA);

- Microsoft Office Standard 2013 - TIO-3C0-218 [JIuneH3UOHHOE]
(MHOCTPaHHOTO TTPOU3BO/ICTBA);

- Adobe Acrobat Reader — IIO-F63-948 [CBoOomHo pacmpoctpaHsemoe]
(MHOCTPaHHOTO MPOU3BOJICTBA);

- T7-Zip — TIO-F33-948 [CBoGomHo pacmnpocTtpansemoe] (MHOCTPAHHOTO
MIPOU3BOJICTBA);

- Adobe Flash Player — IIO-765-845 [CBoOomHO pacmpocTpaHsieMoe ]
(MHOCTPAaHHOTO TIPOU3BOJICTBA);

- Apache OpenOffice — IIO-EB7-115 [CBoOogHo pacmpocTpaHsemoe]
(MHOCTPAHHOTO TIPOU3BOJICTBA);

- Google Chrome - TIIO-F2C-926 [CBobGoaHO pacnpocTpaHsIeMoe ]
(MHOCTPaHHOTO TIPOU3BOJICTBA);

- LibreOffice — [TO-CBB-979 [CBo601HO pacnpocTpaHsemMoe]| (MHOCTPAaHHOTO
IPOU3BOJICTBA);

- AnpT OOpasoBanue 8§ — [10-534-102 [CBobogHO pacmpocTpaHsiemoe-1912]
(OTe4eCTBEHHOTO TTPOU3BOJICTBA).

7.2. IIpodeccnonaibHbIe 0a3bl JAHHBIX 1 HMH(POPMAIIMOHHbIE CIIPABOYHbIE
CHCTEMbI

HNudopmarmonnas cipaBoyHasi cucreMa — CepBep OpraHoB roCyJapCTBEHHOM
Bnactu  Poccmiickoit  ®enepanmm  http://poccus.pd/  (cBOOOmHBIA  JOCTyM);
npodeccuoHanbabie 0a3bl JgaHHBIX — [lopTam OTKPHITEIX JaHHBIX Poccuiickon
@®eneparuu  https://data.gov.ru/  (cBOOOmHBIN  1OCTYyI); deaepadbHbIi  MOpTA
«Poccuiickoe oOpazoBanue» http://www.edu.ru (cBOOOZHBIN HOCTYI); CUCTEMA



opUITMATBHOTO  OMyOJWKOBAaHUS MPABOBBIX aKTOB B  DJIEKTPOHHOM  BHUJE
http://publication.pravo.gov.ru/  (cBoOOOAHBIM  AO0CTyM); (eaepadbHbIi  MOpTA
«CoBepIIeHCTBOBAaHUE TOCYAAPCTBEHHOTO yIpaBieHus» https://ar.gov.ru (cBOOOIHBIN
J0CTyMN); AIIEKTPOHHAS OoubamoTeKa YHUBEPCUTETA http://elib.igps.ru
(aBTOpU3OBaHHBIM  JOCTYM); JJIEKTPOHHO-OMOmuoreyHas cucrema «IObC IPR
BOOKS» http://www.iprbookshop.ru (aBTopu3oBaHHBII HOCTYII).

7.3. Jluteparypa
Ocnoenas:

1. KyaunoB B.A., Kapramos 3.M. I'mapasnuka: Yyebnoe nocobue — 3-¢
u3jaanue, crepeoruntoe.— M.: Boiciias mkona, 2008. — 199 c:

2. backun 10.I'., IToqmapkoB B.B., Banosa E.C., ®unanosckuii A.M.
Co6opnuk 3anad no ruapasiuke. CI16.: CII6Y I'TIC MUC Poccun, 2012-92¢. Pesxkum
noctyna: http://elib.igps.ru/?14&type=card&cid=ALSFR-5af49¢c7c-64¢7-4994-8cf3-
28ebl128alf2e&remote=false

Hononnumenvnan:
1. Kauano A.A.. BoporeiHuieB IO.I1.. BrnacoB A.B. IIpotuBomnoxapHoe
BojocHaOxeHue. — M.: Crpormzmar, 1986. — 277 c¢ Pexum jocryna:

http://elib.igps.ru/?12&type=card&cid=ALSFR-59f41c¢65-80be-45fd-blc7-
d2bb774947da&remote=false

2. backun IO.I'., bemssue A.M. COopHuK 3agady 10 Kypcy
MPOTUBOIIOKApHOE BogocHaOxkenue. — M., 1986. — 170 ¢ Pexum pocrymna:
http://elib.igps.ru/?18&type=card&cid=ALSFR-4b11b481-1d1d-4b42-8a0d-
5166958 1bbfY&remote=false

3. AOpocumoB IO.I'., XKyukoB B.B.,, Msemak .B. wu nap.
[IpoTuBonoxkapHoe BogocHabxkeHue. Yueonuk. — M.: Akagemust I'TIC MUC Poccun,
2008. — 310 c. Pesxkmm goctyma: http://elib.igps.ru/?22&type=card&cid=ALSFR-
71d2e029-7c44-4713-a500-e0f6fc4ec014&remote=false

7.4. MaTepuajibHO-TEXHHYECKOEe o0ecrneueHune

Jnst mpoBeneHust U oOecCTEUEHUs 3aHATUM HUCIOJB3YIOTCS TOMEICHHUS,
KOTOpbIE TPEACTABISIIOT CO0O0W y4ueOHbIE ayqUTOPUU ISl TPOBENCHUS] yUeOHBIX
3aHATUNA,  NPEAYCMOTPEHHBIX  MPOTPAaMMOM  CHENUANUTETa,  OCHAIICHHBIC
000OpyIOBaHUEM W TEXHUYECKUMH CPEICTBAMU OOYYCHHS: aBTOMATH3HUPOBAHHOE
pabouee MecTO MpenojaaBaTelisi, MapKepHas J0CKa, MYJIBTUMEIUWHBIN MPOEKTOP,
JOKYMEHT-KaMepa, NOCaJ0YHble MeCcTa 00yHYaroIUXCs.

[TomemieHust s CaMOCTOSITENIbBHOM PabOThl  OO0y4aroUIMXcs OCHALIEHBI
KOMITBFOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUECHUA K cetu «MHTepHeT» u
obOecrieueHreM JOCTyMa K 3JIEKTPOHHOW HMH(POPMAIIMOHHO-00pa30BaTeIbHON Cpelie
YHUBEPCUTETA.


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
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

Jlnst  mpoBeneHHs  JTa0OpAaTOPHBIX  PabOT  MCMONB3yeTcsl  JTabopaTopus
«'mapaBnuka»

ABTOpBI: KaHAUAAT TEXHUYECKUX HayKk DritanoBckuii A.M.
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