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1. IEPEYEHb

INTAHUPYEMBIX

PE3YJIbTATOB

OBYYEHUA no

AUCHUILIAHE, COOTHECEHHBIX C IIJTAHUPYEMbBIMH PE3YJIbTATAMHA
OCBOEHMS OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesTeJIbHOCTH BHIMYCKHUKA
JlucuuminHa 0XBaThIBAaET KPYT BOMPOCOB, OTHOCAIIUXCS K MPOEKTHO-KOHCTPYKTOPCKOMY BHLY
po(heCcCHOHANTLHOM NEATETHbHOCTH BBIMYCKHUKA B COOTBETCTBHUU C KOMIIETCHIIMSIMH WM BHJIaMU
NEeSTeNIbHOCTH, YKa3aHHBIMH B Y4€OHOM IIJIaHe.

eab AMCHUANIMHBI

- OCYHICCTBJICHUEC

MH(POPMAITMOHHOTO

ruaponHeBmornpuBoaa C/AM,;
- yJacTM€ B COCTaB€ KOJUICKTHBA WCIIOJHUTEICH TpU TPOW3BOJACTBE U HUCHBITAHUH
ruapoarperatos CIM.

3agauu AUCHMIIMHBI
- Jartb oO0Imue CBENEHHS OO0 OCHOBHBIX TEHICHIMSIX M HANpaBICHUSAX B pPa3sBUTHU
THJIPO00OPYIOBAHUS, UCIIOIB3YEMbIX Ha MPEIIPUATHSIX CTPOUTEIBHOTO KOMIUIEKCA:
- JaTh o0ume cBeleHUsl 00 OCHOBHBIX Hay4YHO-TEXHHYECKHMX MPOOJEeMax M MEepCHeKTUBaX
Pa3BUTHS HAyKH U TEXHUKHU B 00JIACTHU CTPOUTEIBHON HHAYCTPHH.

IIOHCKa 1o

OCHOBaM THOpaBINKA u

KOJUJIEKTUBA UCIIOJIHUTENEN
y4acTBOBATh B pa3pabOTKe
KOHCTPYKTOPCKO-TEXHUYECKOU
JOKYMEHTAI[M! HOBBIX WU
MOJICPHU3UPYEMBIX 00pa3IoB
HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKUX MAIIHH U
KOMILJIEKCOB

Kon Conep:xxanue IlepedyeHb MIaHMPYyEMBbIX Pe3yJbTATOB
KOMMETEeHIIHN KOMI eTEeH Uit 00y4eHHUsI MO AUCHHUILINHE
1 2 3
OIIK-2 CrocoOHOCTh TPUMEHSITh 3HATh: METOIUKHU HCCIIEOBAHUS
COBpPEMEHHBIE METO/IbI KOHCTPYKLUUH Ha3eMHBIX TPAaHCIOPTHO-
WCCIIeTIOBAHMS, OIICHUBATH U TEXHOJIOTUYECKHUX CUCTEM;
MIPENICTABIISTH PE3YIIbTATHI yMeTh: MIPOBONTH UCCIICTOBAHUS
BBITIOJTHEHHOU paboThI KOHCTPYKLUUH Ha3eMHBIX TpPAaHCIOPTHO-
TEXHOJIOTUYECKHUX CUCTEM;
BJaJeTh: METOJUWKAMH HCCJIEeIO0BaHUS
KOHCTPYKLIUKA HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKHX CUCTEM,;
I1K-4 CrocoOHOCTh B COCTaBe 3HATh: OCHOBBI KOHCTPYKTOPCKO-

TEXHUYECKON TOKYMEHTAIIUU HOBBIX WIIH
MOJIEPHU3UPYEMBIX 00pPa3I0B HA3eMHBIX
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIUH U
KOMILJIEKCOB;

yMeTh: pa3pabarbIBaTh OCHOBBI
KOHCTPYKTOPCKO-TEXHUYECKOH
JOKYMEHTAIU! HOBBIX 170071

MOJIEPHU3UPYEMBIX 0OpPa3I0B HA3eMHBIX
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIUH U
KOMILJIEKCOB;

BJIA/IETh: HaBbIKaMU pa3paboTku
KOHCTPYKTOPCKO-TEXHUYECKOU
JOKYMEHTAII! HOBBIX WK

MOJICPHU3UPYEMBIX O00pPa3IOB HA3EMHBIX
TPaHCHOPTHO-TEXHOJOTUYECKUX MAlIUH U
KOMIUJIEKCOB.




2. MECTO [JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJBHOM

ITPOI'PAMMBbI

Hucrunmaa b1.B.12 M'uapasiyka ¥ THAPOITHEBMOTIPUBO/I OTHOCUTCS K BADUATUBHOW YaCTH.
JucuuruinHa ['mapaBnvka W THIPONHEBMONPUBOA Oa3upyercs Ha 3HAHUSX, MOJTYYEHHBIX

Npu U3ydeHnu nuctuiuivH: Ousuka, Texaudeckas husmuka.
OCHOBBIBa}ICI: Ha I/I?)y‘IeHI/II/I HGpG‘-II/IC.HeHHBIX JUCIUITIINH FI/II[paB.HI/IKa n
TUAPOITHEBMOIIPHUBOJ] TPEIACTABISET OCHOBY I HW3Yy4YeHUs AUCHUIUIMH. Okcrutyatarus [1T

CM/IuO, Mammns! 11 3eMIsiHbIX paboT, Texnonorus npousBoacTsa u pemont 1T C/IM

Takoe cuCTEMHOE MEXKIUCLUUIUIMHAPHOE M3YYEHHE HAINpaBIC€HO HA JOCTHKEHHUE
tpebyemoro ®I'OC ypoBHs MOATOTOBKH 1O KBaTU(pUKALUK OaKaiaBp.
3. PACITIPEJAEJIEHUE OB BEMA JIMCIIUIIJIMHbI
3.1. Pacnipenesienune od0bemMa TUCUUIJIMHBI 10 (popMam 00ydeHUs
Tpyooemkocmob oucyuniunl 6 uacax
Kypcosasn
-~ g 3 paboma Buo
- 2 o . 3 (npoexkm), | npomeosrcy
Dopma S : § 3 S KOHmpO/b mounou
o0yuenusn § § S 9 § Has ammecma
>
§~ $ §~ . § = § 3 § s paboma, uuu
Q S S 2 S |§5 < § S § pegpepam,
S 8] 3| 2| 8IS SE | 8| pre
Llo| 8 | | 85 |8 KB O ]
1 2 3 4 5 6 7 8 9 10 11
Ounas - - - - - - - - - -
3aounas 2 - | 216 | 16 8 8 - 191 KP 9K3aMeH
3aouHas - - - - - - - - - -
(yckopeHHOE
o0yJeHue)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnipenesienne o0bemMa JTUCUMIJIMHBI 110 BUIAM YUEOHBIX 3AaHATHH U TPYA0EMKOCTH

e m.u. 6 Pacnpeoenenue
UHMEPAKMUBHOIL, | O CeMeCmpam,
Tpyoo- aKmueHo, uac
Buo yueonwvix 3anamuii eMKOCmb UHHO8a-
(uac.) UUUOHHOU
popmax,
(uac.)
1 2 3 4
|. KontakTHasi padoTa 00y4aroumuxcsi ¢
npemnoaasareJieM (Bcero) 16 16 16
Jlexumu (JIk) 8
JlaGoparopusie pabotsl (JIP) 8
Kypcogas pabora + - +
Kontponbaas pabora + - -
I'pynmoBsie (MHAWBUAYaTbHBIE) KOHCYIBTAIIN + - +
I1.CamocTosiTenbHAs paGoTa 00y4aIOIUXCS 191 - 191




(CP)

IMoarotroBka K 1abopaTopHbIM paboTam 95 - 95

IMoAroToBka K 9K3aMEHy B TEUCHHE ceMecTpa 6 - 6

BrlnosiHeHHE KypCOBOi pabOThI 30 - 30

BeInonHenre KOHTPOJIBHON paboThI 24 24

I11. IpomesxyTouHas aTTecTalMs JK3aMCH 27 - 27

OO01mas TpyI0eMKOCTh AUCIUIUIHHEI . ......  Yac. 216 - 216
3a4. eIl 6 - 6

4. COAEP)KAHUE JUCIIUITVINHBI

4.1. PacnipeesieHue pa3iesioB JMCUMILIAHBI IO BUAAM YUeOHBIX 3aHATHI
- I 3204HOH (pOpMBI 00yUYeHHS:

Ne
pasz-
oena

u
membl

Haumenosanue
pazoena u
mema OUCUUNIUHDL

Buowl yueonvix 3anamuii, 6K1104a8 CAMOCHIOAM ETLHYIO
padomy odyuarouguxca u mpyooemkocms; (uac.)

Tpyooemkocmp,

y'-l86ﬂbl€ 3AHAMUA

(uac.)

JNeKyuu

nadopamopubvle
paodomol

Camocmosamenvnasn
paboma
ooyuarwmuxca

[y

2

3

4

5

6

Beenenue. Ilpeamer
TUJIPABIMKU U KpaTKas
HCTOpUS €€ Pa3BUTHSL.

12,5

0,5

1

14

OCHOBBI THJIPOCTATUKH.
OCHOBBI
TUAPOIUHAMUKH.

27

28

I'mapaBnuueckue
CONPOTHUBJICHMUS.
Hcreuenne XuaKocTu
W3 OTBEPCTUH, HACAIKOB
Y U3-TI0J] 3aTBOPOB.

27

28

I'mapaBnuueckuii
pacyer NpocThIX
TPyOOIPOBOIOB.

115

0,5

14

I'mapaBnuueckue
MaIIIUHEI.

115

0,5

14

OO1m1ast xapakTepUCTHKA
THJIPOIIPUBO/IA.
Pabouwne xxuaxoctu st
THIPOCHCTEM.
I'mapaBnuueckue
JIAHHAM.

13,5

0,5

15

Hacocsl n
TUAPOMOTOPBI.
I'mapoumnuHAps!L.
I'mapopacnpenenurenu

27

28




8. Perymupyromiast u 28 1 1 29
HaIpasJsioas
rupoarnaparypa.
BcnomorarenbHbie
yCTpOMCTBA
TUAPOCUCTEM.
9. ['unpaBnuyeckue 12,5 0,5 1 14
CJEMSIINUE MPUBOIBI
(TUIAPOYCUITUTEIN).
10. | Cucremsl pa3rpy3ku 12,5 0,5 - 15
HAacoCOB
U PEeryJIUpPOBaAHUS
TUJIPOJIBUTATENIEH.
11. | CxeMblI THIIOBBIX 11,5 0,5 - 14
TUAPOCUCTEM.
12. | [TueBMaTUYECKUI 12,5 0,5 1 14
MIPUBOJ.
HUTOrO 207 8 8 191
4.2. ConepxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3/iesaM U TeMaM.
Buo
No 3aHAmMuUA 6
pazoena Haumenosanue UHMEPAKMUBHOII,
u pazoena u memol Cooepiicanue 1eKYUOHHBIX 3AHAMUTE aKmueHo,
membol OucCyunIUnbL UHHOGAUUOHHOIL
popmax,
(uac.)
1 2 3 4
1. Bsenenue. IIpenmer Kpatkasgs wucropuss pa3BuTus THApaBIMKH. | Jlekuusa-gucnyt
TUIPaBIWKU U KpaTtkasg | KUIKOCT W CHUJIbI JIEUCTBYIOIIME Ha HEeE. (2 gac.)
UCTOpHUS €€ pa3BUTUA. | MexaHW4YecKue XapaKTepUCTUKU U OCHOBHbBIE
CBOICTBA KHUIKOCTEH
2. OCHOBBI I'mapocratuyeckoe  ngaBneHue.  OCHOBHOE -
TUAPOCTATUKH. YpaBHEHUE TUAPOCTATUKH. JlaBnenue
OcHOBBI KUJKOCTU Ha TUIOCKYIO HAKJIOHHYIO CTEHKY.
TUAPOJUHAMUKH. JlaBneHue JKMIKOCTH Ha IWIMHIPUYECKYIO
MIOBEPXHOCTh. 3aKOH Apxumena M €ro
MIPUIIOKEHUE. [ToBepxHOCTH PaBHOrO
JaBJICHUS
OCHOBHBIE TIOHATUS O JBUKEHUU JKHUJKOCTH.
YpaBHeHue bepHymnm g UACaIbHOU
KUJKOCTU.  YpaBHeHue bepnymnmu  mid
peanbHOM KUIKOCTH. M3MepeHue CKOpoCTH
ITIOTOKA ¥ PACXOJA JKUJKOCTH.
3. I'mppaBnuueckue Pexumbl aBroxeHus sxkuakoctd. Kasuranms. -
CONPOTHUBIICHHUS. [loTrepn Hamopa mpu JaMUHAPHOM TEUYEHUH

Hcreuenne XuIKOCTH
W3 OTBEPCTHUH,
HAcaJKOB U U3-TI0]
3aTBOPOB.

XKUJIKOCTH. ITorepn Haropa pu
TypOyJIE€HTHOM TEYEHUU KHUAKOCTU. MecTHbIe
TU/IPaBIMYECKHUE COTIPOTUBIICHUS

Hcreuenue dyepe3 masbie OTBEPCTUSI B TOHKOM
CTEHKE IIpU MOCTOSIHHOM Hanope. McredeHue
IIPY HECOBEPILIEHHOM CxaTuu. Vcreuenue non
ypoBeHb. McreueHune uepe3 Hacaaku IpH
IIOCTOSIHHOM ~ Hamope. [credeHus uepes




OTBEPCTUS M HACAAKUM HpPU IEPEMEHHOM
Harope (omopokHeHue cocyzoB). VcteueHue
U3-TI0J 3aTBOpa B TOPU3OHTAIBHOM JIOTKE.
JlaBneHue CTpyH KUIKOCTH Ha OTPaXKAAoIIe
IIOBEPXHOCTH.

I'mppasiuyeckuii IIpocrou TpyOOIIpOBOJ IIOCTOSIHHOT' O Paz6op
pacueT IpoCThIX CeUeHUSI. CoenuHenus MPOCTBIX KOHKPETHBIX
TpyOOIPOBO/IOB. TpyoonpoBooB. CIlOXXKHBIE TPYOOIPOBOIBI. CUTYaIHi
TpyOompoBoasl € HAcOCHOM  Mojadve (2 gac.)
KUJIKOCTEH. I'mppaBnuueckuit yaap.
N3menenue MPOMYCKHOU CIOCOOHOCTH
TpyOONPOBOIOB B MPOIIECCE UX IKCILTyaTalluu
I'mapaBnuueckue Jlonmactabie Hacockl. [lopiiHeBbIE HACOCHI. -
MAalIUHBI. WunukatopHas  auarpaMma  MOPIIHEBBIX
HacocoB. bananc sHepruu B Hacocax.
O0o3HaueHue  BJEMEHTOB  THAPO-  H
ITHEBMOCHCTEM.
OO6mas CrpyktypHas cxeMa TUPOTIPUBOA. -
XapaKTEePUCTHKA Knaccudpukanmmss w  npuHOEn — pabOThI
TUAPOIPUBO/A. TUAPONPUBOJIOB. [IpeumymectBa u
PaGouue xunkoctu HEJOCTaTKU THUAPONPHUBOJAA. XapaKTEPUCTUKA
JUTSI TUJIPOCUCTEM. pabounx >xunkocTeil. Beibop u skcruryaranus
I'mapaBnuueckue pabounx JKUIKOCTEH. I'mapaBnuueckue
JIMHUHU. nunuu. Coenunenus. Pacuer ruaponnnamii.
Hacocel u Hekotopele  TepMHMHBI U OIpPEACIICHHUS. Paz6op
TUIPOMOTOPBHI. l'unpaBnuueckre MallWHBI — [IECTEPEHHOTO KOHKPETHBIX
[IM'uapoumnueApsL. THIIA. IImacTuH4uaThIC HAacCOCHI " CUTYyalHi
I'mapopacnpenenurenu | ruIPOMOTOPHI. PannanbHO-nIOpIIIHEBBIE (2 gac.)

Hacocbl M THUAPOMOTOPBHI.  AKCHaJIbHO-
MOPILHEBBIE HACOCHI U TUAPOMOTOPHI.
MexaHu3amMbl ¢ THOKHMH  pa3JENUTEISMU.

Knaccudukamms TUJPOLUINHIPOB.
MaapoumnuHAPsl TPAMOIUHEUHOTO JEUCTBUS.
Pacuert TUIPOLIMINHIPOB. IToBOpOTHBIE
TUAPOLUIUHAPHI. OOuiue CBEJICHMUS.
30JIOTHUKOBEIC TUIPOPACTIPENACITUTENH.
Kpanoseie TUIPOPACTIPEACIIUTEIIH.

KananHsle ruipopacipeaeanTeNu.

Perynupyromas u

OOmme cBemeHUss O  TUApoOAMNIAparype.

HaMpaBJISAIOIAs Hanopuble runpokianansl. PeayKuMOHHBIN
ruApoanmaparypa. KJIalaH. OO6patHbIe TUAPOKJIANIAHBI.
BcnomorarensHbie Orpannuurenu pacxona. Henurenu
YCTpOMCTBA (cymmarTopsl) MOTOKA. Hpoccenn u
THIPOCHUCTEM PEryJIATOpPHI pacxoaa
I'mapobaku M TerooOMeHHUKU. DUIBTPHI.
YIIOTHUTENBHBIE YCTPOMCTBA.
I'mppaBnuueckue AKKyMYJISITOPBI.
I'maposzamkm. I'mapaBnuyeckue pene
naBjeHus: U BpeMeHu. CpesicTBa U3BMEPEHHUS.
I'uppaBnuueckue O6mmue CBEJICHUSL. Knaccudukamms -
CJIeIAIINE TPUBOIBI TUAPOYCUIIUTENIEH. IM'uppoycunurens
(TuapoycuiauTenn). 30JI0THUKOBOTO Tuma. [mapoycunurens c
COIUIOM H 3aclOHKOH. ['mapoycwiurens co
CTpYHHOI TpyOKOIA. JIByxKkackaaHbIe
YCUJIUTEIH.




10. CucreMbl pa3rpy3ku Croco0Obl pa3rpy3kd HAcCOCOB OT JaBJICHUSI. Paz6op
HacoCOB HpoccenbHoe  perynupoBanue. OObeMHOe KOHKPETHBIX
U PETYIMPOBAHUS peryiaupoBaHue. Kom6unupoBanHoe cUTyarun
THJIPO/IBUTATEIICH. peryanupoBaHue. CpaBHeHue croco0oB (2 yac.)
peryanupoBaHusl.
11. CxeMbl TUIIOBBIX I'mapocucreMsl ¢ peryimpyeMbliM HacOCOM U -
TUAPOCUCTEM. JPOCCETEM. I'mapocucremsl c
JBYXCTYIIEHYAThIM YCUJICHUEM.
I'mppocucremel HEIMPEPBIBHOTO
(koyebaTeaILHOrO) JIBIKCHUS.
DIEeKTPOruIpaBINYECKHE CUCTEMBI c
perynupyeMbiM HacocoMm. ['mapocucreMsl c
JBYyMsl CHapeHHbIMH Hacocamu. Ilutanue
OJIHUM  HAacocoM [JBYX M  HECKOJBbKO
TUIPOABUTATEIICH
12. [TueBMaTHUyecKkut OOmue cBelaeHHUS O NPUMEHEHUU Ta30B B Paz6op
MIPUBOJ. TexHuke. OcoOEeHHOCTH IMHEBMAaTUYECKOTO KOHKPETHBIX
MpuBOAa, JIOCTOMHCTBA M  HEIOCTaTKHU. cuTyarum
Teuenue BO3JIyXa. HcnonHuTeNbHBIC (2 gac.)
ITHEBMATUYECKUE YCTPONCTBA
4.3. JlabopaTtopHbie padoThI.
Buo
3aHAmMuUA 6
N Homep Haumenoeanue Obven unmepaxmuevuoﬁ,
i pazoena aabopamopHvix padbom (uac.) aKmMueHoll,
0ucuunﬂunbt UHHO6AUUOHHOU
opmax,
(uac.)
1 1. HCCIIE0BATENbCKAs
N3ydenne pu3nueckux CBOMCTB KUIKOCTH 1 JIeATEIbHOCTh
(1 gac.)
2 3. Nnmroctpanus ypasBHeHus bepHyiun HCCIIEI0BATENIbCKAS
1 JEATCIbHOCTh
(1 gac.)
3 7. . . HCCIeI0OBaTeIbCKAsA
OO6wemusbIil Hacoc. HamopHbrii
(mepenuBHOM) KJanaH 1 ACATCIBHOCTD
(1 gac.)
4 8. HCCIEN0BATENBCKAS
VYrpaneHue yCUINEM HA UCIIOJIHUTEIBHOM
MEXAHIIME 1 JeATENbHOCTD
(1 gac.)
5 9. VYrpaBieHue CKOPOCThIO IBHKCHUS HCCIeA0BaTENbCKas
WCIIOJTHUTENIbHOTO MEXaHn3Ma 2 JeATETbHOCTh
(2 gac.)
6 12. IIpsiMoe u HenpsiMoe yIIpaBIeHUE HCCIIEI0BATENIbCKAS
ITHEBMOLIWJIMHIpaMU 2 JIeATEIbHOCTh
(2 gac.)
HUTOro 8 8

4.4. TIpakTH4yecKue 3aHATHS.

He npenycMoTpeHsl.

4.5. KoHTpoJIbHbIE MEPONIPUATHS: KOHTPOJIbHAsA padoTa, KypcoBasi padora.

Ilens xypcoBoii paOOTHI:

KonTtponbHas pabota yqeOHBIM IUIAHOM HE NPETyCMOTpEeHa

yrayOJieHne W paclIupeHue TMO3HAHWKM CTYACHTOB B O0JacTH
TUApPABIMKUA U TuaponHeBMonpusoaa CJIM, HayuuTh MX NPaBUIbHO NPUHMMATh WHXEHEPHBIE
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perieHus, 000OCHOBAaHHBIE pacueTaMy, a TaKKe Hay4uTh MOJIb30BaTHCS COOTBETCTBYIOLIECH HAy4HO-
TEXHUYECKOM  JINTEPATypOd,  MOArOTOBUTH  CTYJEHTAa K  BBIIOJHEHHIO  BBIITYCKHOU
KBTI (UKAITMOHHON PabOTHI.

Crpykrypa:

OT4Y€T MO KYypCOBOM paboTe IOJDKEH UMETh CIEAYIOIIYI0 CTPYKTYPY:

COJIEp/KAHUE;

TUTYJIbHBIN JIUCT;
3a/laHK€ HA OTACIIBHOM JIUCTE;

CIMCOK HMCTIOJIb30BaHHBIX COKpAIIEHUH 1 0003HAUCHMIA;
BBeaeHue [1-2 cTp.];

OCHOBHAs 4aCThb;

3akitoueHue [1 crp.];

CIIMCOK HCIIOJIb30BAHHBIX HCTOYHUKOB.

OcHoBHas Tematuka: [I[poekTupoBaHue THAPABINYCCKON CXeMbI KpaHa (110 BapHaHTY).
[Tpu 3ammuTe KypcoBOil pabOThl OOYYAIOLIUIICS JOJKEH HE TOJIBKO IMPAaBUIBHO M3JIaraTh
CBOM MBICJIA, HO U apTyMEHTHPOBAHO OTCTAauBaTh, 3AIMILIATh BbIIBUTACMbIE BBIBOJBI U PEILICHUS.
Pexomennyemsiii 06bem: coctaBnsaTh 20-30 cTpaHuUI] MEYaTHOTO TEKCTa, TpaduyuecKas 4acTh

1 muct popmar — Al.

Brinaua 3aganus u mpueM KypcoBoi pabOThI POBOSATCS B COOTBETCTBUU C KaJICHIAPHBIM

y4eOHBIM TIITAHOM.

Ouenka

Kpurepun onieHKH KypcoBoii paboThl

O1innyHo

OOyuaromuiics TPOAEMOHCTPUPOBAJ YCBOCHHME paHee HW3YYCHHBIX
COITYTCTBYIOIIUX  BONPOCOB, C(HOPMUPOBAHHOCTH U  YCTOWYHMBOCTD
UCIONIb3YEMBIX TPU  OTBET€ YMEHUH U  HaBBIKOB: yMEHHE
WIIIIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUA KOHKPETHBIMU IIPUMEPaAMHU,
OPUMEHSTh MX TPU BBIIOJHEHUH TPAKTUYECKOTO 3aJaHusl; OTBEYas
CaMOCTOSTeNIbHO 0€3 HaBOMALIMX BOMPOCOB mpernojaBarens. CTpyKTypa
odopMIIeHHS KypCOBOM pabOThl COOJTI0ICHA.

Xopoo

[Ipu 3ammre KypcoBoil paOOThl OOydaroUMiics AOMYCTHJI HEOOJbIINE
npoOensl, HE HWCKAa3WBIIME JIOTHYECKOTO ¥ HMH(OPMALMOHHOTO
COZICp)KaHMsI OTBETA: OJWH-IBA HENOYETa IPH OCBEICHUU OCHOBHOTO
COZIepKaHMs, MCIIPABICHHBIC 110 3aMEYaHHIO MPEIOIaBaTelIsl; P OTBETE
Ha JIOTIOJIHUTENIbHBIE BOIMPOCHI JOIMYIIEHO He Oonee  2-3 ommuOOK.
CtpykTypa ohopmiIeHHS KypcOBOM pabOTHI COOJI0ICHA.

YAOBJICTBOPHUTCIBHO

CogepxaHue MaTepuaia PacKpbhITO HE MOJHOCTHIO, HO MOKa3aHO 00Iee
NOHMMaHHE TEMBbI KypPCOBOH pPa0OTHI, MPOIEMOHCTPHUPOBAHBI yMEHWUS,
JIOCTATOYHBIC JUIS JAlIbHEHIIero YCBOCHHS MPOTPaMMHOTO MarepHana,
00yJaromuics: TPOJAEMOHCTPUPOBAJ 3aTPYIHEHHS WU JOMYCTHI OITUOKH
B ONPEICICHUN TOHSATHIA, HCIOJB30BAHUM TEPMHHOJOTHH, PAaCYeTOB,
UCTIPaBJICHHBIC TTOCIIE HECKOJIBKUX HABOJSIINX BOIIPOCOB TPEIOIaBATEIS;
Opu  TPOBEPKE 3HAHWKW  TEOPETUYECKOTO  MaTepuana  BBISBICHA
HeJocTaTouHast cpOPMHUPOBAHHOCTh OCHOBHBIX YMEHHU W HaBHIKOB. [Ipu
0 OpPMIICHHH KYPCOBOI paOOTHI TOMYIICHBI OITUOKHU.

HEYJIOBJIETBOPUTEIHHO

He packpbITo OCHOBHOE coOaep’kaHHE KypCOBOH paboThl, 0OHApyXEeHO
HE3HaHME WJIM HEMOHMMaHue oOyuarommmcs Oousblieil wnu Haubosee
BOXHONH vacTh  ydyeOHOro wmarepuaynia. [lpu  JTOTOTHHUTEIBHOU
CaMOCTOSITENIbHON paboTe HaJl MaTepUaIoM Kypca BOZMOXKHO MOBBIIICHHUE
Ka4yeCTBA BBIOJIHEHUS KypCOBOH PabOTHI




5. MATPUIIA COOTHECEHUS PA3JIEJIOB YYEFHOU JJUCIHATIJIMHBI K ®OPMUPYEMbBIM B HUX

KOMIETEHHUAM M OINEHKE PE3YJbBTATOB OCBOEHUSA JNCIHHUITIMHBI

Komnemenyuu Komnemenyuu Buo
No, naumenoean Kon-6o IIK OIIK 2 tcp: wac [ — Oue;K,l;
pazoenos OuCuunIuHbl “acoe 2 > Komn. sansmuii pe3yrvmamos
1 2 3 4 5 6 7 8
1. Beenenue. [Ipeamer rumpaBiuku u 13 + 2 6,5 JIK, JIP, CP JK3aMeH, Kp
KpaTKasi UCTOPHS €€ Pa3BUTHSI.
2. OCHOBBI THIPOCTATHKH. 26 + + 2 13 JIK, JIP, CP 9K3aMEH, Kp
OCHOBBI THJIPOJTUHAMUKH.
3. I'unpaBnuueckue CONpPOTUBIICHUS. 34 + + 2 17 JIK, JIP, CP 9K3aMEH, Kp
Hcreuenue KUAKOCTH U3 OTBEPCTUH,
HACaJIKOB U M3-TI0]] 3aTBOPOB.
4. I'mapaBiaMuecKuil pacueT IPOCTBIX 12 + + 2 9,5 JIK, CP JK3aMeH, Kp
TpyOOIIPOBOJIOB.
5. I'mapaBnnueckue MalivHbL. 11 + + 2 55 JIK, CP DK3aMEH, Kp
6. OOmas xapakTepucTuka 15 + + 2 6,5 JIK, JIP, CP IK3aMeH, Kp
ruapornpuBoaa. Pabouue sxuakocTu mmst
rupocucTeM. [ napaBnudeckue TNHUH.
7. Hacockl 1 THIPOMOTOPEI. 25 + + 2 12,5 JIK, JIP, CP sk3ameH, KP
I'mapoumnunapsl. I'uapopacnpenenurenu
8. Perynupytomias v HarpaBJstoIas 24 + + 2 11,5 JIK, JIP, CP sk3aMeH, KP
rujpoanmaparypa. BemomorarenbHabie
YCTPOMCTBA THJIPOCUCTEM
9. I'uapaBnuYecKue CIEASIINE TPUBOIBI 14 + + 2 7,5 JIK, JIP, CP sk3ameH, KP
(TMIpOyCHUITUTENH).
10. Cucrembl pa3rpy3Ku HaCOCOB 11 + + 2 5,5 JIK, CP sk3ameH, KP
U PETYJIMPOBAHUSI TUIPOIBUTATEIICH.
11. CxeMbl TUIIOBBIX THIPOCUCTEM. 11 + + 2 55 JIK, CP sk3ameH, KP
12. [THeBMaTH4EeCKHI1 TPUBOJI. 20 + + 2 11,5 JIK, JIP, CP sk3ameH, KP
6cez0 4acoe 216 108 108 2 108
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECHHEYEHUA IS
CAMOCTOATEJBHOU PABOTHI OBYUYAIOIIUXCHA ITO JTUCIHUIITIMHE

1. I'uapaBaruecKue W MHEBMATHYCCKHE MamuHbl | yueOHoe mocooue / Konono A.A., ®emopos
B.C., Ko630B /I.1O., Jlo6anos JI.B. — bparck: ®I'OYBO «bpl'Y». — 2015. - 196 c.
http://ecat.brstu.ru/catalog/yuedunie%201%20y4yedno-
metoanyeckne%20mnocobus/Texanka/koHoHoB%20a.a.%20ruapasinueckue%20u%20mnueBmaTryec
kne%?20mamuHel. yd.mocodue.2015.pdf

2. OcHoBbl ruapaBnuku: yueOHoe mocooue / KononoB A.A., ®emopor B.C., Ko63or /.1O.,
Jlo6anoB [1.B. — bparck: ®I'BOYBO «bpl'¥». — 2015. - 92 c.
http://ecat.brstu.ru/catalog/Yue6up1e%201%20yuecHO-
metoaudeckne%20nocobus/Texuuka/Kononos%20A.A.%20 uagpasnuyeckue%20u%20nuesmaru
gyeckune%20mammuael. Ya.mocooue.2015.pdf

7. IIEPEYEHb OCHOBHOH " JONOJHHUTEJBHON JUTEPATYPBI,
HEOBXOJANMOMU JJIA OCBOEHUA JNCHUITJINMHBI

Konauue
cmeo
Buo | ’kzemn
Obecneuen-
Ne Haumenoeanue uzoanus 3aua- | 1Aapoe HoCHD
(asmop, 3aenasue, 8bix00Hble OaHHbLE) mus 6 ’
Gubuo (3K3./ uen.)
mekxe,
IT.
OcHoBHas1 JuTEparypa
1. [YnmoBun, B.I'. ['unpasnuka: yuebroe mocodbue / B.I'. Yoosun, | JIk,
M.A. Openba; MuHucrepcTBOo oOpa3zoBanuss u Hayku | JIP,
Poccuiickoit @enepanuu. — OpenOypr.: OI'Y, 2014 — 132 c.: Kp, 2P 1
cxeM, wi. — bubmuorp. B kH.; To ke [DneKTpoHHBIH pecypc]. KP,
URL.: http:biblioclub.ru/index.php?page=book&id=330600 CP
2. [repennuxt, JI. B.T'mapaBmuka [DaeKTpoHHBIA pecypc].:
JIx,
yae0. — DnektpoH. gaH. — Cankt-IlerepOypr.: Jlans, 2015. —
JIP,
656 c. — Pexxum noctyna : KP OP 1
http://e.lanbook.com/book/64346 CP’
JlonotHUTeILHAS JUTEpPaTypa
3. [MmmpaBnuka, TUAPOMAITUHBI U TUAPONIPUBOALL.: yueOHuk / T.M.| JIk, 528 1
bammra, C.C. Pyanes [u ap.]. — 2-e u3z., nepepad. — Mocksa: Kp,
MammHoctpoenue, 1982. — 423 c. KP,
CP
4. Kossilpp, W.E. IlpakTukym IO TrUApaBiIMKE [DIEKTPOHHBIN
pecypc]: yue6. meton. mocooue/N.E. Kozwips, N.®. [Tukanona, | JIP,
H.B. XanoB. — DnektpoH. maH. — Caunkr-IlerepOypr.: Jlanb, | xp, 5P 1
2016. — 176 c. — Pexxum moctyma KP,
http://e.lanbook.com/book/72985 Cp
5. Kpectun, E.A. 3amayHuk 1O TUApPAaBIMKE C MpUMEPaMu
pacyeToB [DnekTpoHHBIH pecypc]: yueb. mocoome/ E.A.
JIP,
Kpectun, W.E. Kpectun. - OnektpoH. pan. — CaHKT- KP 5P 1
[TerepOypr.: JIanp, 2018. — 320 c. — Pexxum moctyma CP’
http://e.lanbook.com/book/98240
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http://ecat.brstu.ru/catalog/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%B8%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D1%8F/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BD%D0%BE%D0%B2%20%D0%90.%D0%90.%20%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%B8%20%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.%D0%A3%D1%87.%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5.2015.pdf
http://ecat.brstu.ru/catalog/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%B8%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D1%8F/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BD%D0%BE%D0%B2%20%D0%90.%D0%90.%20%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%B8%20%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.%D0%A3%D1%87.%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5.2015.pdf
http://ecat.brstu.ru/catalog/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%B8%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D1%8F/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BD%D0%BE%D0%B2%20%D0%90.%D0%90.%20%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%B8%20%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.%D0%A3%D1%87.%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5.2015.pdf
http://ecat.brstu.ru/catalog/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%B8%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D1%8F/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BD%D0%BE%D0%B2%20%D0%90.%D0%90.%20%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%B8%20%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.%D0%A3%D1%87.%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5.2015.pdf
http://ecat.brstu.ru/catalog/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%B8%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D1%8F/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BD%D0%BE%D0%B2%20%D0%90.%D0%90.%20%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%B8%20%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.%D0%A3%D1%87.%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5.2015.pdf
http://ecat.brstu.ru/catalog/%D0%A3%D1%87%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5%20%D0%B8%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%BE-%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D1%8F/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0/%D0%9A%D0%BE%D0%BD%D0%BE%D0%BD%D0%BE%D0%B2%20%D0%90.%D0%90.%20%D0%93%D0%B8%D0%B4%D1%80%D0%B0%D0%B2%D0%BB%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%B8%20%D0%BF%D0%BD%D0%B5%D0%B2%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5%20%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D1%8B.%D0%A3%D1%87.%D0%BF%D0%BE%D1%81%D0%BE%D0%B1%D0%B8%D0%B5.2015.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D1%82%D0%B5%D1%80%D0%B5%D0%BD%D0%BB%D0%B8%D1%85%D1%82%2C%20%D0%94%2E%20%D0%92%2E
http://e.lanbook.com/book/64346
http://e.lanbook.com/book/72985
http://e.lanbook.com/book/98240

8. IEPEYEHb PECYPCOB HH®OPMAILIMOHHO -
TEJEKOMMYHHUKAIMOHHOU CETH «MHTEPHET» HEOBXOJAUMBbIX IJIA
OCBOEHUA JNCHHUIIJINHBI

1.OnexTponHsbIif katanor 6udmmorexku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z721ID=.

2. DnexTponHas 6ubmauorexka bpl'yY

http://ecat.brstu.ru/catalog .

3. DIeKTpOHHO-OMOIMOTEeUHas cucTeMa «Y HUBepcUuTeTcKas onbmnoreka onliney
http://biblioclub.ru .

4. DnexTpoHHO-0MOMoTeuHas cuctema «M3aarenbeTBo «JlaHby»

http://e.lanbook.com .

5. Nadopmanmonnas cucrema "EarHoe OKHO JocTymna K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru .

7. YauBepcurerckas napopmannonHas cucrema POCCHUS (YUC POCCHUSA)
https://uisrussia.msu.ru/ .

8. HantmonanpHas snexktponHast 6udanorexa HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOANYECKHE YKA3AHHUA Ui OBYYAIOIIUXCA 110 OCBOEHHIO
JANCHUITINHBI

B xome NneKIMOHHBIX 3aHATUN BECTH KOHCIEKTHpOBaHHE ydeOHoro martepuana. OOpamaTth
BHHMaHUE Ha KaTeropuu, (OpMyJIHpPOBKHU, PACKPBIBAIOIINE COJAEPKAaHUE TE€X WM MHBIX SBICHUH U
MPOIIECCOB, HAYYHBIC BHIBOJIBI M MPAKTUYCCKUE PEKOMEHIAIIHH.

XKenarenpHOo OCTaBUTH B pabo4yMX KOHCHEKTaxX IOJs, Ha KOTOPBIX JAenaTh MOMETKH U3
PEKOMEHIOBAHHOW JUTEpPaTyphl, JOMOJHSIOMIME MaTepual MPOCTYIIAHHOW JICKIIMH, a TaKXKe
MOJYEPKHUBAIONINE OCOOYI0 BaXXHOCTh Te€X WM HMHBIX TEOPETHYECKHX IOJOXKeHuil. 3anaBarh
MPETOAABaTeNI0 YTOYHSIONIUE BOMPOCHI C IENBbI0 YACHEHUS TEOPETUYECKUX IOJOKCHHH,
pa3pelieHus CIOPHBIX CUTYaIUH.

B xome moarotoBku K J1a0OpaTOpHBIM pabOTaM M3YYUTh OCHOBHYIO JIHTEpaTypy,
O03HAKOMUTHCSI C JIOMOJHUTENBHON JUTEPaTypoil, HOBBIMU NYOIMKAIUSIMH B MEPUOJUUYECKHUX
U3JIAaHUSX: JKypHajax, ra3erax W T.a. llpu STOM ydecTb pEKOMEHIAlMU TMperojaBaTels |
TpeboBaHusl ydeOHON mporpammbl. JlopaOaTbiBaTh CBOM KOHCHEKT JIEKIIMH, Jejias B HEM
COOTBETCTBYIOIIME  3allMCH W3  JUTEpaTyphl, PEKOMEHIOBAHHOW  MpernojaBaTeieM U
MIPETYCMOTPEHHOM Y4eOHOU MPOTpaMMOii.

JlaboparopHbie paObOTHI BHIIOIHSIIOTCS TPYIIAaMH U3 2-3 4eIOBEK.
OTy4eTsl 110 JTA0OPATOPHBIM PadOTaM JIOJDKHBI COJIEPKATh:

1. Ilenb paGoOTHL.

2. 3ananue.

3. [MpuHnunuampHas cxeMa padoThl TaOOPATOPHON YCTaHOBKH.

4. Tlo3TamHoe BBITIOJIHEHUE 3aJaHMUSL.

5. 3akiroueHue.

[Ipu moaroToBke K dSK3aMeHy (B KOHIIE CEMECTpa) TMOBTOPATH MPONICHHBIN MaTephal B
CTPOTOM COOTBETCTBHHM C Y4eOHOH MpOrpamMmoii, MPUMEPHBIM TNEPEeYHEM YYEOHBIX BOIPOCOB,
BBIHOCAIIMXCS Ha 3a4eT M COojAepKaluXcs B JaHHOW mporpamme. Mcnonb30BaTh KOHCHEKT JIEKIUN
U JIUTEpaTypy, PEKOMEHIIOBaHHYI TmpemnojaBaTeneM. OOparuth 0co00e BHUMAHUE Ha TEMBbI
yueOHBIX 3aHATHM, MPONYIIEHHBIX CTYAEHTOM IO pa3HbM mpuunHaMm. [Ipu HeobxomumocTH
00paTHThCS 32 KOHCYNbTAIlMEH M METOAMYECKOM MOMOIIBIO K MPENo1aBaTeo.

B yueGHOM mpoliecce BBIIEISIOT IBa BUJIa CAMOCTOSITENIbHOM paboOTHhI:

- ay/IUTOpHAS;
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- BHEAy/IUTOPHASI.

AynutopHasi caMOCTOsITeNIbHAs paboTa Mo MUCHUIUIMHE BBIMTOTHICTCS Ha YYCOHBIX 3aHITHIIX
M0J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPEMOJaBATENS U MO €ro 3aJIaHUIO.

BreayautopHast camocTosiTeNbHAss paboTa BBIMOMHSACTCS OOYYarOIIMMCS 10  3aJlaHUIO0
npenoaaBartess, Ho 6e3 ero HermocpPeACTBEHHOTO Y4aCTusl.

CognepxaHue BHEAYJUTOPHOM CAMOCTOSATEIBHOW OMpeneisieTcs B  COOTBETCTBUU  C
PEKOMEHIYEMbIMH BHJAMHU 3aJaHUN COIJIACHO TPHMEPHOW M paboueld mporpamMm y4eOHOU
JUCITUTUIAHBI.

Bunamu 3aganuii 1711 BHEAyTMTOPHON CaMOCTOSITEIIBHONW PaOOTHI SBISIOTCS

- 01 081A0eHUs 3HAHUAMU: YTEHUE TeKCTa (y4eOHUKa, IEPBOMCTOYHUKA, JOMOJHUTEIBHON
JUTEPATyphl), COCTABJICHHE TUIAHA TEKCTa, TIpapuiyecKoe H300paKeHUE CTPYKTYpPhl TEKCTa,
KOHCIIEKTUPOBAHHWE TEKCTa, BBIMHCKUH M3 TEKCTa, paboTa CO CIOBAapSMU M CIPABOYHUKAMH,
O3HAKOMJICHHE C  HOPMATHBHBIMH  JIOKYMEHTaMH, y4yeOHO-HcclefoBaTeibckas  pabora,
MCIIOJIb30BAHKE ayIUO- W BHJECO3AINUCEN, KOMIIBIOTEPHOU TEXHUKU U MIHTEpHETa U 1Ip.

- 0115 3aKpenieHus U cucmemamuzayuu 3Haxuil: pabota ¢ KOHCIIEKTOM JIEKITuH, o0paboTka
TEKCTa, TOBTOpHas pabora Haj y4yeOHbIM MarepuajoM (y4eOHHMKA, TEpBOMCTOYHHKA,
JOTIOTHUTEILHON JIMTEPaTyphl, ayIM0 U BUACO3ANUCEN, COCTaBICHUE TJIaHa, COCTABIIEHUE Ta0JIHII
JUTSL CHCTEMAaTHU3aluK YIeOHOI0 MaTepuraia, OTBET Ha KOHTPOJIbHBIE BOIPOCHI, 3aIIOTHEHHE pabodeii
TeTpaau, aHAIMTHYECKass 00paboTka TeKCTa (aHHOTHPOBAHHUE, PELICH3UPOBaHHE, pedeprupoBaHUeE,
KOHCIIEKT-aHaJIM3 M JIp), TMOArOTOBKAa MYJIbTUMEINA COOOIIEHUI/IOKIAOB K BBICTYIJICHUIO Ha
cemuHape (kKoH(depeHIIMM), TMOATOTOBKAa pedepara, cocTaBieHHe OuOIMOTrpadum, TEeMaTHUYECKUX
KPOCCBOPJIOB, TECTUPOBAHKE U JP.

- 01 opmuposanus ymeHnutl. PEIICHUE 3a7a4 W YIOPAKHEHHH 1O 00pasily, pelieHue
BapHATUBHBIX 33/1a4, BBHIIIOJIHEHUE YEPTEKEH, CXEM, BBIIIOJIHEHHUE pacueToB (Trpaduyeckux padbor),
pelieHre CHUTYallMOHHBIX (MpodeccHOHANbHBIX) 3a/Jay, MOJArOTOBKAa K JEJIOBBIM HUIpam,
MPOSKTUPOBAHUE ¥ MOJCIHPOBAHUE PA3HBIX BUIAOB M KOMIIOHEHTOB TPO(ECCHOHATHHOM
JESITeIbBHOCTH, OMBITHO SKCIEpUMEHTalbHasi paboTa, pedIeKCUBHBIN aHalu3 MPOopecCHOHATbHBIX
YMEHHH ¢ UCTIOJIF30BAHUEM ayIU0- U BUACOTEXHUKH H JIP.

CamocTtosaTenbHas paboTa OCYIIECTBISETCS MHAMBHAYaJbHO WJIM TPYNIAMU CTYJIEHTOB B
3aBUCHUMOCTH OT IeNM, O00BheMa, KOHKPETHOM TEMAaTUKH CaMOCTOSITENLHOW padoThl, YPOBHSA
CJI0KHOCTH, YPOBHS YMEHHI CTY/I€HTOB.

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CaMOCTOSTENBHON pa0OThl OOYYarOMIMXCS MOXKET
OCYIIECTBIISITECS B IpejAesiax BPEMEHH, OTBEIEHHOIO Ha o00s3aTelbHble Yy4eOHBIE 3aHATUS IO
TUCITUIIMHE ¥ BHEAYAUTOPHYIO CaMOCTOSTENbHYIO pa0OTy CTYACHTOB MO IUCIUIUIMHE, MOXET
MPOXOJNTHh B TUCHMEHHOM, YCTHOM WJIM CMEIIaHHOU (hopMme.

9.1. MeToanyeckue yKkasaHus 1Js1 00y4aroUUXCs M0 BHINOJHEHUIO JJa00PaTOPHBIX padoT.

OtuyeTsl 110 JTabopaTopHBIM pabotam odopmitsieTcs: Ha rcTax popmarta A4.
OTtueThl AOJIKHBI COACPIKATD!:

L{eas paboTHI.

3aganue.

[TpunnunuansHas cxeMa paboThl TaOOPaTOPHON YCTAaHOBKH.
Ilo3TanmHoe BBITIOIHEHUE 3alaHusl.

3aKJroYeHue.

agrwpdE

JlaGoparopnas padora Ne 1

N3ydyenue puznvecKux CBOMCTB KUIKOCTH
ﬂeﬂb [2a6OTI>II OcBoecHHME TEXHHUKHU HU3MCPCHUA IINIOTHOCTH, TCIJIOBOI'O paClIMpPCHUs, BA3SKOCTU U
MOBEPXHOCTHOTO HATSXKEHUS KUJIKOCTEH.
3agaHI/Ie: HU3MCPUTH IJIOTHOCTH, TCIJIOBOC paCHIMPCHUC, BA3KOCTH M IOBECPXHOCTHOC HATAKCHUC
)I(Hl[KOCTGﬁ, MNOATOTOBUTH MPOTOKOJIBI OTUCTOB.
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IlopsAoK BEINOJIHEHUSA:

O01mue cBeeHus

JKuokocmuio Ha3bIBAIOT MAIOCKUMAEMOE TeNlo, H3MEHSIOIIee CBOIO (hopMy MO JeiicTBUEM
BeCchbMa MaJibIX cuil. OCHOBHBIE XapaKTEPUCTUKU KUIKOCTH — IJIIOTHOCTb, CKUMAEMOCTh, TEIJIOBOE
pacumpeHue, BI3KOCTh M MOBEPXHOCTHOE HATSHKEHUE

ITnomnocmopio — OTHOIICHHUE MacChl M KUAKOCTH K ee 00bemy W p=m/W.

Corcumaemocms — CBOMCTBO JKUAKOCTH YMEHbIIATh 00beM MoA JeiicTBueM aaBieHus. OHa
OLICHUBAETCA KOdppuyuenmom cocumaemocmu fp, MOKa3bIBAIOIIUM OTHOCUTEILHOE YMEHBIICHHE
obbema xuakoctd W npu MOBBIIICHUN JTaBICHUs p Ha eauHuIy: fp=(AW/W)/Ap.

Tennoeoe pacuiupenue — CBOWCTBO KHJIKOCTH HU3MEHATH OOBEM NpU HarpeBaHUU —
XapakTepusyercss Koagpuyuenmom mennogoeo pacuiuperuss [y, PaBHBIM OTHOCHUTEIHLHOMY
npupamennro oobema W ¢ W3MEHEHHEM TeMmeparypbl | Ha OJIWH TPaayC MPU MOCTOSHHOM
napnenun: f1=(AW/W)/AT. Kak npaBuio, npu HarpeBaHuu 00bEM JKUAKOCTH YBEIIMYNBACTCS.

Bsaszkocmb — cBONCTBO JKUJIKOCTH CONPOTUBIISATHCS OTHOCUTEIBHOMY CKOJIBKEHHIO €€ CIIOEB.
Ee oueHuBaOT ounamuueckum xodgguyuenmom éa3xocmu [, KOTOPbI U3MEpSETCs B MacKalb —
cekynax (Ila-c) m paBeH kacaTenbHOMY HANPSIKEHUIO MEXKIY COCETHHUMH CIOSIMHM, €CIIU HX
OTHOCHUTENIbHAS ~ CKOPOCTh  NEpPEMEIIEHHMs] YHMCICHHO  COBMAgaeT C  TOJIIMHOW  CIIOA.
Kunemamuueckuti kosgppuyuenm es3xocmu v OnpeAeisior u3 GopMmynbl v=ulp ¥ HU3MEPSIOT
KBAJPATHEIMH MeTpaMH Ha cekyHay (m2/c) mma crokcamu (1Ct=lcm’/c). It K03DOUIHEHTEI
OTIPEICIIAIOTCS BUIOM KHJIKOCTH, HE 3aBUCAT OT CKOPOCTU TE€UEHHMS, CYIIIECTBEHHO YMEHBIIAIOTCS C
BO3PACTaHUEM TEMIIEPATYPHI.

Ilosepxnocmuoe namsdcenue — CBOUCTBO JKHIKOCTH OOpa30BBIBATH MOBEPXHOCTHBIN CIIOM
B3aUMHO TPUTATH- BAIOIIUXCS MOJIEKYJ - XapaKTepU3YeTCs KodPPuyueHmom noeepxHOCMHO20
HamsadxceHus: o, paBHbIM CUJIE HAa €IUHHIIE JUTMHBI KOHTYpa CBOOOJHON MOBEPXHOCTU. 3HAUEHUS p,
Pp, fr v onpu 20°C yka3zansl B Tabmn.1.1.

. . ; Ta6n1/1ua31 1
A plo , TlO , v-10°, o107,
Kupocts Krp/M3 f\/ﬂ_[a'1 ﬂ"C'1 m2/c H/m
Bopa npecHast 998 0,49 0,15 1,01 73
CrupT TUIIOBBIH 790 0,78 1,10 1,52 23
Macio:
MoTtopaoe M-10 900 0,60 0,64 800 25
uHIaycTpuagbHoe 20 900 0,72 0,73 110 25
TpaHchopMaTopHoOe 890 0,70 0,70 30 25
AMI -10 850 0,83 0,83 20 25

Onucanue ycrpoiicrea Ne 1

YcrpolicTBO Al M3y4eHUs (U3UUECKUX CBOMCTB JKUAKOCTH CONEPKUT S5 mpubOpoB,
BBIMOJHEHHBIX B 00IIeM Mpo3padyHoM Kopriyce (puc. 1.1), Ha KOTOpoM yKa3zaHbl MapameTpbl AJs
00pabOTKM OMBITHBIX JNaHHBIX. [Ipubopsl 3 — 5 HauMHAIOT AEHCTBOBATH NMPH IEPEBEPTHIBAHUU
yctpoiictBa Ne 1. TepmomeTp 1 mokaspIBaeT TeMnepaTypy OKpYKarolel Cpeabl U, CIeI0BATEIbHO,

TEMIIEpaTypy KUAKOCTEN BO BCEX YCTPOMUCTBAX.
1 2 3 L 5

Puc. 1.1. - Cxema yctpoiictBa Ne 1:
1 — repmomeTp; 2 — apeomeTp; 3 — Buckozumerp Ctokca; 4 — KanWIISIpHBIN BUCKO3UMETD; 5 —
CTaJIarMOMETD.
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Omnpenenenne KO3(pPUUMEHTA TENI0BOT0 PACIIMPEHUS KUTKOCTH

Tepmomemp 1  wWMeeT  CTEKISHHBIH  OaJJIOH C  KamWUBIPOM,  3alOJHEHHBINA
TEPMOMETPUYECKON KUIKOCThIO, WU IIKany. [IpuHOUII €ro HeUCTBHS OCHOBAaH HA TEIIOBOM
paclIupeHuu >KUAKOCTeW. BapbupoBaHue TemmepaTypbl OKpYKAOWIEW Cpeapl NPUBOAUT K
COOTBETCTBYIOIIEMY U3MEHEHHUIO 00beMa TEPMOMETPUYECKOMN KUJAKOCTH U €€ YPOBHS B KalUJLIsPE.
YpoBeHb yKa3bIBAET HA IIKAJIE 3HAYEHHUE TEMIIEPATyPBhI.

KoadduiimeHT TemaoBoro pacimpeHus TEPMOMETPUYECKONW KHIKOCTH OMpenessieTcss B
CIENYIOIIEM IOPSIAKE HA OCHOBE MBICIEHHOTO SKCIEPUMEHTa, T.€. MPEANoJaraercs, 4To
TEMIIEpaTypa OKPYKaIOIIEH Cpelibl MOBBICKUIIACH OT HIKHETO (HYJIEBOTO) A0 BEPXHETO MPEIeTbHBIX
3HAYCHHUI TEPMOMETPA M YPOBEHb KHUIKOCTH B KalIMJUIAPE BO3POC HA BETUUUHY .

1. IlogcuuTare oOIIEe YMCIO TPaaAyCHBIX AeideHud AT B mIKajge TEPMOMETpa M U3MEPUTh
paccrosiHue | Mex 1y KpalHUMU IITPUXAMH HIKAJIBI.

2. Bpluucnauth npupanieHue o0bemMa TePMOMETPHUYECKOH KHUIKOCTH AW=zr?l, rae r —
paguyc Kanuuisipa TEPMOMETPA.

3. C yuerom HauampHOro (mpu 0°C) oObema TepMomerpudeckou >kunkoctu W HaiiTh
3HadyeHne Kodddunuenra temmooro pacimperus f7=(AW/W)/AT 1 cpaBHHUTH €ro CO CIPABOYHBIM
3HaueHueM f*r (tabm. 1.1). 3HaueHus UCTIONB3YEMBIX BEIMYUH 3aHECTH B Tabiuiy 1.2.

Tabmua 1.2
r, W, AT, I, AW, B, B*r,
Bun sxunkoctu oM o’ o oM J ocl oCt
Cnupr

H3mepeHne NII0THOCTH KHAKOCTH apEOMETPOM

Apeomemp 2 CIy)XUT AJid ONpeAENCHUS INIOTHOCTH KUAKOCTH MOIJIABKOBBIM MeTooM. OH
IpeCTaBisieT cO00M MyCTOTENbIM HUIMHIAP ¢ MUJUTMMETPOBOI IIKAOW U TPy30M B HIDKHEH YacTH.
bnaromapsi rpy3y apeoMmerp IuUIaBaeT B HCCIENYEMOW XKUAKOCTU B BEPTUKAJIHLHOM IOJOXKEHHH.
I'myOGuHa morpy»keHust apeoMeTpa ABJSIETCS MEPOH MIOTHOCTH JKUAKOCTH M CYUTHIBAETCS CO IIKAJIBI
[0 BEpPXHEMY Kpal0 MEHHCKa XHUAKOCTH BOKpYr apeomerpa. B oOBIUHBIX apeomerpax IIKaia
OTrpaJlyupoBaHa cpa3y M0 IJIOTHOCTH.

B xoJie paGoThI BBIIIOJIHUTG CIEAYIOIINE OTEpaIiH.

1. I3meputs riryOuHY MOTpyKeHust h apeoMeTpoM 1o MIJLTUMETPOBOI! LIKaJie Ha HEM.

2. BBIYMCIHTB IUIOTHOCTB JKHAKOCTH 10 dopmyne p=4m/(zd’h), tne m u d — macca u
auaMeTp apeomerpa. OTta (opmMyna moiydeHa MyTeM MPUPABHUBAHUS CUJIBI TSDKECTH apeoMeTpa
G=mg wu BoITaNKKBaromIei (apxumenoBoi) cunsl P,=pgW, rme o0beM MNOTpYyKEHHOW YacTH
apeomerpa W=(zd*/4)h.

3. CpaBHHUTH OIBITHOE 3HAYEHHUE IIOTHOCTH p CO CIIPABOYHBIM 3HaueHUeM p * (cMm. Tabim.1.1).
3Ha4YeHHS UCTIOJIb3yEeMbIX BEJTMYHH CBECTH B Tabmmiy 1.3.

Tabmuma 1.3

Bun xxuakoctu m, r d, cMm h, cm D, rlem® p*, rlem®

Bona

Onpenesienne BA3KOCTH BUCKO3uMeTpoMm CToKca

Buckosumemp Cmokca 3 A0CTaTOYHO TPOCT, COACPKHUT IMIMHIPUUECKYID EMKOCTD,
3allOJIHEHHYIO HUCCIIEYeMON XUAKOCTbIO, W mapuk. [Ipubop mo3BosisieT ompenenuTh BS3KOCTh
KHUJIKOCTH IO BPEMEHU MaeHHS [IapHKa B HEH CIEAYIOINUM 00pazoMm.

1. TToBepHyTh yctpoiictBO No 1 B BepTHKanbHOW TIockocTH Ha 180° m 3adukcupoBaTh
CEKYHJIOMEPOM BpeMsi { MPOXOKACHHsI IIAPUKOM paccTosiHue | Mexay JByMS METKamu B mpuOOpe
3. llapuk nomxkeH magath MO OCH €MKOCTH 0€3 CONPOTUBIIEHUS CO CTeHKaMHU. ONIBIT BBHIOJIHUTH
TPH pa3za, a 3aTeM ONPEIEIUTh CpeIHeapuPMETHUECKOE 3HAUCHUE BpeMeHH {.

2. BolYMcnuTh ONBITHOE 3HaYeHHE KUHEMATUYECKOT0 KO3 PHIIeHTa BA3KOCTH KUAKOCTU

v=gd?(p../p-1)I[181+43.21(d/D)],
r7e § — yCKOpeHHe CBOOOHOTO MaJIeHUS;
d, D- JAAMETPBI [IAPUKA U HWIMHAPUYECKON EMKOCTH;
P, P — IJIOTHOCTH XKUAKOCTH U MaTepuala Napuka.
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3. CpaBHHUTH ONBITHOE 3HaYeHWE KOAD(UIMEHTA BSI3KOCTH V ¢ TaOJMYHBIM 3HAYCHHEM V*
(cM. Tabm.1.1). 3HaueHNE UCTIONB3yEeMbIX BEJTMYUH CBECTH B Ta0nuiy 1.4.

Tabmuma 1.4
3 p uts 2 V*1
Bup xunkoctu p, Kr/m t,te | ILm | d M D, m Ko/ v, M/c N

M-10 0,02

[Tpumeuanue. B ycrpoiicte Ne 1 BMecTo Bucko3uMeTpa CTOKCa MOXKET OBITh ~ BCTPOCH
BHCKO3UMETp — MI0THOMEP KOHCTpYKIMK TI'ACY, B KOTOpOM  IIApUK MAJAeT ¢ MAJIBIM 3a30pOM
B OTKPBITON ¢ 000MX KOHIIOB TpyOKe. B 3TOM clly4yae cienyer: 3a(puKcupoBaTh BpeMs MaJeHUS
mapuka t v mepenaa  ypoBHEH KHUAKOCTH N B HMIMHAPUYECKOH €MKOCTH M TPYOKe; BBIYMCIHTH

3HAYEHHSI TUIOTHOCTH XKHUIKOCTH p=p,,/(1+Ah) n xkuHeMaTHyeckuit KO3 PHUIHEHT
Bsi3koctu V=Bht, rie 4 u B — mocrostHHbBIC TprbOpa.

H3mepenne BA3KOCTH KaMJIJISPHBIM BUCKO3UMETPOM

Kanunnapnwiii suckozumemp 4 BKIIIOYAET EMKOCTh C KamWIIApOM. BS3KOCTh onpenensercs
110 BPEMEHU MCUEUYECHHUS JKUAKOCTH U3 EMKOCTH Yepe3 Kaluuisp.

1. ITepeBepuyTh ycTpoiicTBO Ne 1 (cm. puc. 1.1) B BepTUKaIBbHON TUIOCKOCTH M ONPEICIUTh
CEKYHJIOMEpOM BpeMmsl t cTeueHus: yepe3 Kanmuisip o0beMa KUAKOCTH MEXKIY METKaMu (BBICOTON
S) U3 eMKOoCTH BUCKO3UMETpa 4 u Temriepatypy 7 mo tepmometpy 1.

2. BblumucauTh 3HAUYCHHE KHHEMATHUYECKOro Kod¢duuueHra Bsizkocth V=Mt (M -
MOCTOSTHHASI TPHOOpa) U CPaBHUTH €0 ¢ TAOJIMYHBIM 3HaUeHueM V* (cM. Tabu. 1.1). Jlanable cBecTH
B Tabmuiy 1.5.

Tabmauma 1.5
Bun sxuakoctu M, M°lc° t, C v, m°lc T, °C v*, wmlc
M-10
[Tpumeuanue. B tabn. 1.1 npuBeaeHsl 3HaYeHU KO3 PULIMEHTA BASKOCTH KUAKOCTEH IpH
temnepatype 20 °C. [IoaToMy ONbITHBIE 3HAYEHHU S, TOJTYYEHHbIE NTPU Ipyrou TeMmmnepaTrype
MOTYT CYIIECTBEHHO OTJIMYAThCA OT TAONMYHBIX ~ 3HAYCHUH.
H3mepenne MoBePXHOCTHOTO HATSIZKEHHS CTaJIarMOMeTpPoOM

Cmanaemomemp 5 CIy>)XUT IJi ONPEAEICHUS IMOBEPXHOCTHOTO HATSHKEHUS >KUAKOCTH
METOJIOM OTpbIBa Kalejdb U COJEPKUT €MKOCTh C KalWUISIPOM, PacHIMPEHHBIM Ha KOHIE MAJIs
HAKOTUICHHUS JKUJKOCTH B BuJe Karuiu. Crila TOBEpXHOCTHOTO HATSDKEHUS B MOMEHT OTpPBhIBA Karlln
paBHa ee Becy (CuJje TSKECTH) M TTOTOMY OINPEAEAeTCs MO MIIOTHOCTH YKUIKOCTH M YHCITY KareJb,
MOJIyYEHHOMY IPH ONOPOKHEHUU €MKOCTH € 33JJaHHBIM 00BEMOM.

1. IlepeBepHyth ycTpoiictBo Ne 1 © moacyuTaTh YHMCIO Kameidb, IOJYYCHHBIX B
cTajarMmoMerpe 5 u3 o0bema BBICOTOM S Mexay AByMs MeTkaMu. OIBIT MOBTOPUTH TPH pasza U
BBIUMCIIUTH CpeiHEE apuPMeTUUECKOe 3HAaUeHNE YHciia Kaneb N.

2. Haiitn ombITHOE 3Ha4YeHUE KOA(PHIMEHTa MOBEPXHOCTHOrO HarshkeHus o=Kp/n (K —
MOCTOSTHHAS CTaJJarMOMETPa) U CPAaBHUTH €T0 ¢ TaOJUYHBIM 3HaueHueM o * (cM. Tabm. 1.1). JlanHbie
cBeCTH B Tabnwmiy 1.6.

Tabmuma 1.6

Bup sxuakoctu K, m°/c? P, kr/m> n o, Him o*, H/m

M-10

dopma oTUETHOCTH:
Oryer.

3a1aHus JUI CaMOCTOSITeNIbHOW PabOTHI:
1. O3HaKOMUTECS C TEKCTOM JIEKIIUM.
2. OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI I CAMOIIPOBEPKH.

OcHoBHas nuTeparypa:
[1,2] u3 paznmena 7.
JlomoTHUTEbHAS TUTEPATYpA:
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[4,5] u3 paznmena 7.

KoHTposibHbIE BOIPOCHI /ISl CAMOIIPOBEPKHU

1. YTo0 Takoe KUJIKOCTb U Ha KaKK€ KJIACChl OHA MOAPA3ACIIIeTCs?

2. llonsiTue: ynenbHbBIN BEC, MJIOTHOCTbD, BI3KOCTH KUJKOCTH U UX €IUHUIIBI U3MEPEHHUSL.
3. ITpuGops! 111 onpeieeHusl YAeIbHOTO Beca (TUIOTHOCTH ) B BSI3KOCTH JKUKOCTH.

JladopaTopnas padora Ne 2

NimocTpanus ypasHeHusi bepuyiim
[{enb pabotel: OnbITHOE IOATBEpkKAeHUE ypaBHeHU [I. BepHymnnu, T.e. HOHMKEHUs
MEXaHUYECKOI 3HEPTUU M0 TEYCHHIO U MepeX0/1a MOTEHIUAIbHONW SHEPTHUH B KHHETUUECKYIO U
00paTHO (CBSI3U IaBJICHUS CO CKOPOCTBIO).
3agaHue:  BBISICHUTH COOTBETCTBHE HM3MEHEHUWM SHEpPruil ypaBHEHHIO BepHysuIM, MOJArOTOBUTH
IMPOTOKOJIbI OTUCTOB.

IlopsAIoK BEINOJIHEHUSA:
O01mue cBeaeHus

VYpaBHeHue [I. bepHymIn BbIpakaeT 3aKOH COXPAHEHUs DHEPrMM U JUId JBYX CEYCHUH

MIOTOKA PEATbHOM KUAKOCTH B YIIPOILIEHHOM BHJIE 3aIIUCHIBACTCS TaK:
P1/(pg)+V1°/(29)=P2/(pg)+V2°/(2g)+h1e,

rae P — nmaBienwue; V — cpeaHsisi CKOPOCTh IOTOKAa B CEUEHUU; p — IUIOTHOCTh KHUJAKOCTH;, ( —

yCKOpeHHe CBOOOAHOrO majeHus; Nrp — CyMMapHble MOTEpUM Hamopa Ha NpPEOJOJICHUE

TUJIPABIMYECKUX CUJI TPEHUSI MEXAY CeUeHHUsIMU 1-1u 2-2; mHAaeKChl «1» U «2» yKa3bpIBalOT HOMEP

CEYEHHUs, K KOTOPOMY OTHOCHUTCSI BEJINYMHA.

Cnaraemble ypaBHEHHUS! BBIPQXAIOT OSHepeuu, TPUXOIAIIMECS Ha €IUHUIy Beca (CHIIbI
TSDKECTH) JKHJIKOCTH, KOTOpPbIE B THIPABIMKE NPUHATO Ha3biBaTh Hanopamu: P/(pg)=H, -
nvezomempuyeckuti Harop (MOTCHIHMATbHAS JHEPTHs), VZ/(Zg)=HK — CKOpOCMHOU HAarop
(kuHeTHuecKas sHeprus), P/(pg)+V4(29)=H — noanwii Hamop (IONHAS MEXaHHYECKAs JHEPTHS
KHUIKOCTH), N7p — moTepu Hamopa (MEeXaHMYECKOW SHEPIMM 3a CYET ee MpeoOpa3oBaHUs B
TEIUIOBYIO SHEPTUI0). Takue 3HEepruu U3MEPSIIOTCS B €AMHUIAX JIUHBL, T.K. [Jorc/H=Hm/H=m.

W3 ypaBHEHUS cleayeT, 4To B CiIydae OTCYTCTBHUS TEINIOOOMEHA MOTOKA C BHEIIHEH cpenoi
NONHAS YOenbHas dHepaus (BKII0Yasi TEIUIOBYIO) HeusMeHHA 6001b HOMOKA, N TIO3TOMY U3MEHEHHE
OJIHOTO0 BHJA SHEPIMHM NPUBOAMUT K MPOTUBOIOJIOKHOMY MO 3HAKy M3MEHEHMIO JIpyroro. Takos
oHepeemuyeckuil cmulica ypaBHeHus bepryin. Hanpumep, npu paciimpeHun noToka ckopocts V o,
CJIEI0BATEIIbHO, KUHETUYECKasl SHEPrus V2/(29) YMEHBILAIOTCA, YTO B CUJIy COXpaHEHHUs OanaHca
BBI3BIBACT YBEIMYCHUE NOTCHIMANBHOI 3Heprun P/(pQg). IpyruMu ciioBaMu, OHMKEHUE CKOPOCTH
nmoToka V 1Mo TeYeHUIo MPUBOAUT K BO3pACTAaHUIO NaBiieHus P, n Hao60poT.

Onucanue ycrpoiictBa Ne 4

YerpoiictBo Ne 4 comepxut O6aku 1 w2, cooOmaembie dYepe3 OIBITHBIC KaHaJbI
nepeMeHHoro 3 u moctosHHOro 4 ceueHuil (puc. 6.1). Kanamel coeauHeHbl Mexay coOoi
PaBHOMEPHO  pAaCIIOJIOKEHHBIMU  IIb€30METpaMu -V, cayxamumu Uil U3MEpEHUs
[IbE30METPUUYECKUX HAIOPOB B XapaKTEPHBIX CEUEHUAX. Y CTPOMCTBO 3aIIOJIHEHO IOJAKPALICHHOW
BOJI0M. B 01HOM M3 6akoB MpeaycMOTpeHa IIKaia 5 JUisi K3MEPEHUs YPOBHSI BOJIBI.

[Ipu mepeBepTHIBaHUM YCTpOICTBa Ojarojnaps MOCTOSHCTBY Hamopa ucteueHus Hop Bo
BpPEMEHH, 00ecreynBaeTCsl YCTAHOBUBIIIEECS IBUKEHHE BOJIbI B HIDKHEM KaHaie. [[pyroi kaHan B
3TO BpeMs MPOITYCKAET BO3AYX, BBITECHSIEMBbIH XKHUIKOCTHIO U3 HUKHETO OaKa B BEPXHHIA.
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1
L

3
— Puc. 6.1. Cxema yctpoiictsa Ne4:

2 — Oaku;, 3,4 — OmbITHBIE
KaHAIbl ~ TICPEMEHHOTO U
TOCTOSIHHOTO CEUCHHST,
5 — ypoBHeMepHas IIKasa;
|-V — mbezomMerper

-

Hyp=const

IR

Iopsinok BbINOJIHEHHUS PA0OTHI

1. Ilpu 3anonHeHHOM BojoW Oake 2 (puc. 6.1) mepeBepHYTh YCTPOMCTBO Ui MOJTYYEHUS
TEYEHUs B KaHaJIe IEPEMEHHOI0 CEUeHUs 3.

2. Cuartp nokaszanus nbe3omerpoB H;=P/(pQ) mo HMKHUM 4acTsIM MEHUCKOB BOJIbI B HHX.

3. U3mepuTh Bpems t mepeMerieHus: ypoBHs B 0ake Ha MPOU3BOJIBHO 3a/IaHHYIO BEJIMYHUHY S.

4. Tlo pasmepam A u B momepeunoro ceuenus 0aka, epeMeIieHUI0 YPOBHS S U BpeMeHH t
ornpenenuth pacxoa Q BoabI B KaHaie, a 3aTeM CKOpOCTHbIe Hy 1 monHble H Hamopsl B ceueHHsIX
KaHaJIa 1o TOPAIKY, yKa3aHHOMY B Ta0smrie 6.1.

Tabmuma 6.1

Ne HaumenoBanue O0o3HauecHU, CeueHus KaHana
n/a BEJINYUH bopMyIbI | I 11 v V Vi
1. [Inomane CeYEeHUs w

KaHaya, CM
2. | CpenHsisi CKOPOCTB, CM/C V=0/w

IIbe30MeTpuuecKuii
3. HaImop, cM Hi=P/(pg)

CKOpOCTHOH Harop, cM
4, [onHeri HamOp, cM Hx=V?/(29)
5. H=P/(pg)+

V2/(29)

A=...cm; B=...cM; S=...cM; t=...c; Q=ABS/t=...cmlc

5. Beraeptuth B Macmtadbe kaHai ¢ mbezoMerpamu (puc. 6.2). CoeuHUB YPOBHU JKUIKOCTH
B NbE30METpPaX M LEHTPOM BbIXOAHOro ceueHus VI, momyuuts nwvesomempuueckyro aunuio 1,
MOKA3bIBAIOUIYI0 U3MEHEHHE MOTEHIMAIBLHOW SHEPTUH (JaBJICHMs) BIOJb MOTOKA. i moyuyeHus
Hanophot auHuu 2 (JMHUM TIOJHOM MEXaHWYECKOH >HEPruH) OTIOXKHUTH OT OCH KaHaja IOJIHbIC
Hanopsl H U COETMHUTH MOTYYEHHbBIE TOUKH.

6. Ilpoananu3upoBaTh M3MCHEHHUE TMOJHOW MexaHudyeckod H, morenuumanbhoit P/(pg) u
kuHeTHYeckoil  V2/(2Q) OHepruil KHMAKOCTH BIONb IOTOKA; BBIACHHTH COOTBETCTBHE OTHX
U3MEHEHUN ypaBHEHUIO bepHyun.

v

H?
P,/

L

Puc. 6.2. - Unmoctpauus ypaBHeHus bepryim:

18




1, 2 — mee3omeTpuueckas u HanopHas auHuU; Hi, Hy —  monHble Hamopel (MexaHWUYecKue
SHEPIuu) Ha BXOJC U BbIXOje U3 KaHana; hzp, Ny, hy2, hpe, hp, he — motepu Hamopa:
cymMMapHsble, 1o auuHe Ha 1% n 2° yuacrtkax, Ha  BHE3AIIHOE  CY)XEHHE, Ha  IJIaBHBIE
paciIMpeHus u CY)KEHHSL.

dopma OTYETHOCTH:
Ortyer.

3aaHus JUISL CAaMOCTOSATEILHONM paOOThI:
1. O3HaKOMUTECS C TEKCTOM JIEKI[UH.
2. OTBETUTH HA KOHTPOJBHBIE BOTIPOCHI JIJIsi CAMOTIPOBEPKH.

OcHOBHas auTeparypa:
[1,2] u3 paznmena 7.
JlonoTHUTENbHAS JTUTEPATYpA:
[4,5] u3 paznena 7.

KoHTpoJIbHBIE BOITPOCHI JIJIS1 CAMOTIPOBEPKHU
1. B yem 3akiro4aeTcs TeOMETPUICCKUN U SHEPTeTUUSCKHH ((PU3NUECKHIT) CMBICT YpaBHEHUN
BepHynnu 1151 TIOTOKOB UJI€aIbHON M pealbHOMN KUJIKOCTEN?

Jladoparopnasi padora Ne 3

O0bemubIil Hacoc. HanopHblii (mepesiMBHOI) KiIanaH
Henb pabotel: [103HAKOMUTBCS C KOHCTPYKLHMEH M YCIOBUSMH pPabOThI OOBEMHOrO Hacoca MU
HaIOPHOTO KJIallaHa B THAPOCHUCTEME.
3ananue: HaydunThcsl MpakTHUECKU CHUMATh TMPABIMUYECKUE XapaKTEPUCTHKH 0OBEMHOI0 Hacoca
Y HAIIOPHOTO KJIalaHa, a TaKk)Ke IOHUMaTh OCOOEHHOCTH X COBMECTHOM paOOThI.
I1opsAA0OK BBINOJHEHUS:

2 1 -
[ O™ 1
|

Puc.10.1 - I'uppaBnuueckas mpUHIUMIIHAIBHAS CXEMa MPOJIUMBKH HEPETYIHUPYEMOTO
00BEMHOT0 Hacoca:

Ha crenne-tpeHaxkepe cobupaercss cxema Juisi MpOJUBKU 0O0BbeMHOro Hacoca. [IponuBke
o uIeXuT Hacoc (1), pacmosoKeHHBIH BHYTpH Tuapoarperara. IIpeqoxpaHuTenbHbIi Kiaman (2)
Hacoca HacTpoeH Ha jaasienue 60 Oap. Pacrpenenurens (4) CIyXUT Ui NMEPEKIIOYCHHS MOTOKA
Macjia Ha MEpHYI eMKocTh (5) mns u3mepeHusi pacxona. JlaBmeHuwe Ha BbIxoae Hacoca Py
yCTaHaBJIMBACTCS HArPy304YHBIM ApoccerieM (3) M KOHTpoIHupyeTcs o MaHomeTpy (7).

[lepen BK/IIOYEHHEM THUAPOCTAHLIUU CIEAYET MOJHOCTBIO OTKPBHITh HArpy304YHBIA JIPOCCENb
(3) u ciouBHOW KpaH (6) MepHO#W eMKOoCTH. 3amaHHble B Tabiuie | 3HAYCHHS AaBICHHS
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YCTaHABIIMBAIOT MyTEM MEJUICHHOTO 3aKpbITHsI Ipoccend (3), KOHTPOIUPYsS AaBJIEHUE C MOMOIIBIO
manometpa (7).

Jlnst u3mepenns 00bEeMHOTO pacxojia 3aKphIBAIOT CIWBHOW KpaH (6) MEpHOW €MKOCTH W
BKJIFOYAIOT TUapocTaHiuioo. Pacnpenenurens (4) mepexmtouator Ha 20 ¢, HampaBiss TOTOK B
MEPHYIO €MKOCTh. 3aT€M PErucCTPUPYIOT YPOBEHb Macja, YCTAaHOBHBIIHUICS B MEPHON €MKOCTH.
Pacxonx @ (B 1/MuH) onipeAenseTcsi YMHOKEHUEM U3MEPEHHOT0 0Obema Ha 3.

OmnbiT noBTOpsiercs 3 paza. CpeqHee 3HaUEHUE pacxo/1a 3aHOCUTCS B Tabmuiy 1.

3aTeM PEerylIMpoOBOYHBIM BUHTOM Harpy304HOTO apoccens (3) moBeImaroT aasiaeHue Py no
CJIETYIOIIETO 3HaUCHUs B TaOIMUIE | ¥ TOBTOPSIFOT OIBIT.

[locne 3amonHenust TaOmuIpl 1 CTpOUTCS THApaBIMYECKas XapaKTEpUCTHKAa Hacoca B
koopauHatax @ —Ap (Ap = Py — P.,.. = P,, T.x. naBnenue ciuBa P_,.. = 0).

XapakTeprucTuka 00beMHOr0 Hacoca.

Ta6muna 10.1.

Tlannenne P, 20 30 40 45 50 6ap
V (3a 20 c) 1,20 1,15 1,08 1,05 1,0 I
Q 36 3,45 3,24 3,15 3,0 T/MHH

Jist HacoCoB, yCTAHOBICHHBIX B IHApOArperare CTeHaa, Vy,; = 2,5 cm?, Torna

Qreop = Vpas ' =25 cm? /06 - 1490 06 /mun = 3,72 n/mMun

Q
(n/muH)
40

Q‘reop

—

3,0 e

- 6a
0 10 20 30 40 50 P (6ap)

BriBogpbr:

Teopernueckn xapakTepUCTHKa HAcOCa JOJDKHA UMETh BUA MpsiMoil. OJHAKO HA MPAKTUKE
IpY YBEIMYEHHUHU JIaBJIECHMS Ha BBIXOJE I10/1a4a HACOCA YMEHBIIAETCSl M3-32 BHYTPEHHHUX YTEuek,
KOTOPBIE ITPH MOBBIIIEHUH JaBJICHUS YBEIUIHBAIOTCA.

BHyTpeHHME yTE€4YKM MOTYT JOCTUIaTh 3HAYUTEIBbHOM BEIMYMHBI y CTapblX HAcOCOB, IJE
JIeTaJIl W3HOILIEHBI ¥ 3a30Pbl YBEIMUYCHBI.

Takum 00pa3oM, CyLIECTBEHHOE CHUXXEHHE CKOPOCTH BpALICHUS BaJKOB MOIJIO
NPOM30UTH B pe3ybTaTe U3HOCA HACOCA U, KaK CIIEICTBUE, CYIIECTBEHHBIX BHYTPEHHHUX yTEUEK.

OTHOIIEHNE W3MEPEHHOI'0 3HAuYeHMs M0Jlaud Hacoca K TEOpPEeTHYECKOM Iojade Hacoca
npezcTaBisieT coboi 00beMHBbIH KoaduuueHT noneznoro aeiicrus (KI1J) nacoca.

N = Q/Qreop

OpuentupoBoyro o0wemHbIN KIT/] McipaBHBIX HACOCOB JIEXKUT B npeaenax 0.8 — 0,9,

C nenpio o0ecrieyeHnss BO3SMOXKHOCTH MOTPY3KH € IIpUYaia cpaszy IByX O0apk HE0OX0AUMO
YBEJIMYHUTH IPOTUBOBEC aBTOKpaHa. OHAKO 3TO TpeOyeT YBEIMUCHHUS AAaBICHUS B THAPOCUCTEME,
KOTOpasi BEIBEIIMBAET U TOPU3OHTUPYET aBTOKpaH. UT0ObI 3HATH TPeOyeMyIO JJIsl 3TOTO BETHYUHY
TaBJICHNUS, HY)KHO HIMETh THPABINYECKYIO0 XapaKTEPUCTHKY KJIallaHa.
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3amanue:

[IpennouTh THAPABINYECKYIO IPUHIUIHAIBHYIO CXEMY JUIS IIPOJIMBKU HAIIOPHOTO
KJIaraHa.

[TpoBectu n3mepenwus coraacHo Tadim. 1 u 2.

OnpenenuTts JaBlieHUE OTKPBITHS HAIOPHOTO KJIANaHa.

[TocTpouTh rupaBInvYecKue XapakTepucTuku (rpaduk 3apucumoctu Ap — @) HanopHOTO
KJIalaHa.

PaccmoTpeTh coBMECTHYIO paboTy Hacoca U HaroOpHOTo (TIEpEIMBHOTO) KiaraHa.

OnpenenuTs NOPSAAOK HACTPOMKHU JaBJICHUS IPU BbIBEUIMBAHUN aBTOKpaHa MOCIe
YCTaHOBKH JIOTIOJIHUTEIBLHOTO IPOTUBOBECA.

XapakTepucTUKa HAIIOPHOTO KJIalaHa.

Cxema TponuBKH OO0BEMHOr0 Hacoca HaOWpaeTcss Ha ayAUTOPHOW JOCKE C IOMOIUIBbIO
aNIUIMKAMOHHBIX MOJIENIEH.

X—r

*) Cmnpaska.
Kak mnpaBuno, B ruapocxemax NPUCYTCTBYIOT MMHMMYM JiBa HallOpHBIX KiamaHa. Ha
pUMepe MPUBEACHHON CXEMBI ATO:
NPeIOXpaHUTEIbHbIN (8) - yCcTAaHOBJIGH Ha THApoarperare - MPEIOXPaHsSET HAcoC OT
paspyIiieHus Ipy 3a0pocax JTaBJICHHS (BKIIOUYAETCS B paOOTy OUEHb PEIKO),
nepenuBHO (4) - 3amaer pabouuil ypoBeHb HaBICHHS B THUAPOCHCTEME (ITOCTOSIHHO B
pabore).

KOHCTpYKTHBHO KJIamaHbl MOTYT OBITh BBIIOJHEHBI OJMHAKOBO, OTJIHYAIOTCS TOJIBKO
YPOBHEM HACTPOWKHU AaBlieHHs cpadaThiBaHUs (Y PEIOXPAHUTEIBHOTO - BBIIIE).

Ha crenae-Tpenaxepe cobOupaercs cxema I TMPOJMBKA HAMOPHOTO (TIEPEITUBHOIO)
Kamana (4).
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[IpenoxpanuTenpHbIA Kiamad (8) Hacoca HacTpoeH Ha AaBieHue 60 Gap. Pacnpenenurens
(7) cayXuT IS MIEPEKITIOYeHUsT TIOTOKA Macia Ha MEPHYI0 eMKOCTh (5) sl M3MepeHHs pacxoa.
JlaBnenue Ha BbIX0/I€ Hacoca Py ycTaHaBIMBAETCSl HArpy30YHBIM ApocceneM (3) U KOHTPOIUPYyeTCs
10 MaHoMeTpy (2).

Hpoccens (3) UMUTHPYET Harpys3Ky, BO3HHMKAIOLIYI0 B peajibHOM Tuiporpusoje. [locie
COOpPKH M MPOBEPKHU THUIAPABINYECKOW CHUCTEMBI MPYXKHHA MEPEIUBHOTO (HCIBITYEMOI0) KiaraHa
(4) mocpencTBOM PEryMpoBOYHOTO BUHTA OTIyCKaeTcs 10 MUHUMyMa. Jlpoccens (3) 3akpbIiBaeTcsl.
3areM BKJIIOYAIOT TUAPOCTAHIMIO U  PETYJMPOBOYHBIM BHUHTOM TEpPEIMBHOIO  KiaraHa
yCcTaHaBIMBalOT faBieHue Py mo manomerpy (2) paBubiM 40 Gap. B sTOoM ciydae Bcs mopava
Hacoca MPOXOAUT yepe3 MEepeMBHOM KiamaH Ha CIMB. DTO OYEHb BaXKHO MOAYEPKHYTh, T.K.
UMEHHO TaKOil peXuM paboThl HAIOPHOTO KJAaaHa OTpaXKaeT MOHATHE «KJIAllaH HACTPOCH Ha
nasienue 40 Gapy.

st m3MepeHnst 00beMHOT0 pacxoja 3aKphIBAIOT CIWBHOW KpaH (6) MepHOW eMKOCTH.
Pacnipenenurens (7) nepexmouatoT Ha 20 ¢, HampaBiss NOTOK B MEPHYIO €MKOCTb. 3aTeM
PETUCTPHUPYIOT YPOBEHb Maciia, YCTAaHOBHUBINHWMHCA B MepHOW emkoctu. Pacxon @ (B 71/MuH)
OTIpeIeTISIETCSl YMHOKEHHEM 3aMepeHHoro oobeMa V' Ha 3.

OmnbiT moBTopsiercs 3 pasa. Cpeanee 3HadeHue pacxoma ¢ 3aHocutcs B Tabmumy 1 (cm.
HUXKE).

Hanee apoccens (3) MOTHOCTHIO OTKPBIBAIOT. 3aaHHbIe B Tabmuie 1 3HaueHus naBieHus Py
YCTaHABIMBAIOT IyTeM [IOCTETIEHHOTO  3aKpBITUS ~ JIpOCCENsd, U3Mepsis  KaxAbld  pa3
COOTBETCTBYIOIIME 3HAUECHUSI 00BEMHOT0 pacxojia. B xone 3xcriepuMeHTOB HEOOXOIMMO BO3MOYKHO
0ojiee TOYHO yCTaHOBUTH 3HAYEHHE JABJICHMsS, MPU KOTOPOM KJIalaH HAYHET OTKPBIBAThCS. DTO
JIETKO cJenaTh, €Clii HaOII01aTh 32 MOMEHTOM Hayalla TeYeHHUs B MEPHYIO €MKOCTh IpPHU TJIABHOM
MOBBIIICHHUH JaBncHus F;.

Tabmuma 10.2.

Hasnenne Py (40) 25 30 33,5 35 37,5 40 Oap
V (3a 20 ¢) 0 0 0,5 0,87 1,0 1,3 I
Q 0 0 1,5 2,61 3,0 3,9 JI/MUH

[ToBTOPUTH SKCIIEPUMEHT, HACTPOUB MPEIBAPUTENILHO MEPETUBHON KIIallaH Ha JaBJICHUE

P, = 50 bap 1 aHAIOrMYHO 3aIIOTHUB TaOmuILy 2.

Tab6muma 10.3.
Hasnenne Py (40) 35 40 42,5 45 47,5 50 Oap
V (3a 20 ¢) 0 0,06 0,23 0,38 0,6 1,32 b
Q 0 0,18 0,69 1,14 1,8 3,96 JI/MUH

ITo nanubIM TabmuI 1 1 2 CTpOSITCA TUAPABIMYECKUE XapaKTEPUCTUKHU KilaraHa.

p (6ap)

JlasneHwe HacTPOMKK 50

BriBogpbr:

[JaeneHue oTKPLITMA -
aw .
35
Q‘rm (n/nnn)
0 1 3 4 5

Kaxxnpiii HanmopHbIN Ki1anaH (M OIpeloXpaHUTEIbHBIM, U NIEPETUBHON) UMEET ONPEEIICHHOE
JIaBJIEHUE OTKPBITUA (OOYCIIOBIEHHOE CHJIOM MpPEJBApUTEIILHOTO CXKAaTUSl PEryJMpOBOYHON
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NpYXKHUHBI), TPU KOTOPOM dYepe3 HEero HauyMHaeTcs IMepeTekaHue >KUIKOcTH. JlampHeilliee
MOBBIIICHUE JABJICHHUS B TUIPOCUCTEME MPUBOJUT K TOMY, YTO MoOJlaya KUIAKOCTH OT Hacoca
JENUTCS Ha JBa MOTOKAa, OAMH M3 KOTOPHIX YXOAMT B CHCTEMY, a JAPYTroil uepe3 MepeTuBHOM
(MpenoXpaHUTENbHBIN) KIIanlaH Ha ciuB. [Ipu JOCTHKEHHH TABICHHUS HACTPOWUKH BCS KUAKOCTb,
rojilaBaeMasi HaCOCOM, IIPOXOJUT Yepe3 HAOpHBINA KiamaH. B 3ToM ciyyae IBHYKEHUS KUIKOCTH B
TUAPOCUCTEME HET, a IABJICHUE - MAKCUMAJIbHO!

Takum 00pa3om, HaCTPOIIKa UMEHHO MEPETUBHOIO KJIallaHa OMPEIeIseT MaKCUMaIbHBIN
YPOBEHb JIABJIICHUS B THAPOCUCTEME.

B 3apmaue ¢ aBTOKpaHOM JaBi€HHE B TUIPOCUCTEME JOJHKHO OBITh IMOBBIIIEHO MyTEM
MOJ/KATUSL PETYIMPOBOYHOW TNPYKUHBI TEPEIMBHOTO KJIAllaHa, IMPUYEM BEJIMYMHA JIaBJICHUS
JOJKHA OBITh TaKOM, YTOOBI YCWIMS, pa3BUBAaeMble IMJIMHAPAMH, OBbUTM JIOCTATOYHBI IS
BBIBELIIMBAHUS aBTOKpaHa ¢ rpy3oM. MHaue, eciau BBIBECUTh TOJIBKO aBTOKPaH C MPOTUBOBECOM, MPHU
noJbeME TIpy3a AaBJICHHE B TUIPOUWIMHIpAX YBEIUUMUTCA, MEPEIMBHOW KJamaH, HACTPOCHHBIN
TOJILKO Ha JaBIIEHHWE OT Beca KpaHa, OTKPOETCS W THUIPABINYECKAs KUIKOCTh OYAET yXOIUTh Ha
cnuB. [ MAPOLUIUHAPEL «IPOCSAYT», YTO MOXKET MPUBECTU K aBapHUHU - ONPOKHIBIBAHUIO KpaHa!

XapakTepucTuka NepesIMBHOTO KJlanaHa Mociie PEryJIMpOBKU CMECTUTCS apaJIeIbHO
camoii cebe B 30HY MOBBIIIEHHOTO AaBJICHUS.

Takum 00pa3oM, OCHOBHOH OCOOCHHOCTBIO COBMECTHOW padOThl B THAPOCHCTEME
00BEMHOTO0 HEpEeryJIMpyeMOro Hacoca M HAloOpHOro IMEPeIMBHOTO KJjarmaHa SBIISETCS
MEPUOANYECKOE JICTICHHE MOAauu HAacoca MEXYy TUIAPOCUCTEMOH (MIOTPEOUTEINb) M CTUBOM Uepe3
MIePETMBHOM KJIalaH.

HarnsimHoe nmpencraBieHne 00 5TOM MOKHO TIOJyYUTh, HAJIOKUB XapaKTEPUCTHKY
MEPETMBHOTO KJIalaHa Ha XapaKTEepPUCTUKY 00BEMHOT0 Hacoca.
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Puc. 10.2.- 'uppaBnanyueckas XxapakTepUCTHKA THIpoarperara CTeH1a-TpeHaxepa.
*) Ilpumeuanue.

BeiOop [naBieHuss HACTPOMKM MEPEIMBHOIO KJANaHa, KOTOPHIM YCTAHABIMBAETCS
MaKCHUMaJIbHOE JIaBJICHHE BO BPEMs JTaOOpaTOPHOM pabOThI, TOHKEH ObITh Kak MUHUMYM Ha 10 Gap
MEHbBIIIE HACTPOHKU MPEJOXPAaHUTEIBHOTO KJlalaHa, YCTAaHOBJIEHHOTO Ha THApoarperare u
HacTpoeHHoro Ha 60 Gap, nHaue HEM30EKHBI OMIMOKH MPH ONPEACICHUM BEIMYMHBI Pacxoaa B

TUApOCHUCTEME, T.K. YacTh pacxofa OyJIeT yXOAUTh HE TOJIbKO 4epe3 MepeirBHOW, HO U dYepes
MpEeIOXPAHUTENIbHBIN KIIATaH.

dopma OTYETHOCTH:
Ortyer.

3aaHusl JUISL CAMOCTOSATEILHOM PAaOOTHI:
1. O3HaKOMUTECS C TEKCTOM JIEKI[UH.
2. OTBETUTH HA KOHTPOJLHBIE BOTIPOCHI JIJIsi CAMOTIPOBEPKH.
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OcHOBHas nuTeparypa:
[1,2] u3 paznena 7.
JlonoTHUTEbHAS JTUTEPATYpA:
[4,5] u3 paznena 7.

KOHTDOHBHBIG BOIIPOCHI AJ1d CaMOIIPOBEPKU
1. Kak onpenenuTs THAPABINYCCKUAE XapaKTEPUCTUKH 00HEMHOTO Hacoca?

JlabopaTopnasi paGora Ne 4
YnpasieHue ycujimeM HA HCIOJHUTEIbHOM MeXaHU3Me

[{enib paboThl: O3HAKOMIIEHHE C OCHOBHBIMH CIIOCOOAMM YIIPaBIICHUS! YCHIIMEM Ha BBIXOJIHOM 3BEHE
VCIIOJIHUTEIIBHBIX MEXAHU3MOB.

3ananue: l3ydeHune OCOOCHHOCTEH WCHONB30BAaHHUA B THIPOCHCTEMAaxX KIIAllAaHOB JIABJICHUS:
HAIlOPHOT'O U PENYKIIUOHHOTO.

I1opsAA0OK BBINOJHEHUS:

B nonGexxHoM cTaHKe 3aKMM 3arOTOBOK B TUCKAaX M I0Jjauya MHCTPYMEHTA OCYLIECTBIISIOTCS
IIOCPEACTBOM T'MJIPOLIUIIMHAPOB COOTBETCTBEHHO A 1 B. ['mapocucreMa cTaHKa COAEPKUT OAHY
HACOCHYIO yCTaHOBKY. OJTHAKO yCUIIMs, pa3BUBACMBbIE 3a)KMMHBIM THIPOLUUINHAPOM, JOJKHBI
UMETb BO3MOXKHOCTh HACTPOMKH B COOTBETCTBUU C KOHCTpYKIIMEH oOpabaTeiBaeMoii aetanu. Kpome
TOT0, OJDKHA PErYJIMPOBATHCS U CKOPOCTD 3aKUMa.

=

[_E] ==

—

!
@

Puc.11.1 — JIonGexKHBII CTaHOK

3amanue:

HeobxomuMmo pazpaboTaTh ruApaBINUECKYIO TPUHIIUIHAIBEHYIO CXEMY IIPUBOJIOB
WHCTPYMEHTA U 33)KUMHOTO MPUCIIOCOOICHUSI.

CMopenupoBaTh CUCTEMY Ha TPEHAXKEPE.

[IpoBecT W3MepeHUs NaBICHHWNA. 3HAYCHUS M3MEPSEMBbIX BEIUYHH CIICAYeT BHECTH B
3aroTOBJICHHBIC TAOIUIIBI U HA OCHOBAHHH TOJIYYCHHBIX PE3yIbTaTOB C(HOPMYITHPOBATH BHIBOIBI.

[TockombKy B THAPOCHCTEME NPEIIOJIaraeTcs OJHOBPEMEHHO JBa YPOBHS JIaBJICHUS -
BBICOKHI IS IPUBOJIA TOTOSKHOTO HHCTPYMEHTA W HU3KHH IS 32)KUMHOTO TIPUCIIOCOOICHHUS, TO
HU3KOTO YpPOBHS OOBIYHO JIOCTHTAIOT MPUMCHCHHEM PEIYKIMOHHOIO KJamaHa. VIMEHHO
PEAYKIIMOHHBIC KJIAIlaHbl, TIOHMKAas NaBJICHHE, TOJaBa€MO€ Ha WX BXOJ, SBISIOTCS TPaHUIICH
MEXJy IBYMs YPOBHSMH JaBJICHHs B THapocucTeme. O4YeHb BaXXHO, YTO KOJICOAHUS JABJICHUS Ha
BXO/JIC B PeIyKIIMOHHBIN KJIallaH HUKaK He CKa3bIBAIOTCS HA JABIICHUU Ha BBIXOJIC U3 HETO.

TakuMm 00pa3om, B 001eM BHJIEC THAPOCXEMA C UCITOJIb30BAHUEM PEIYKIIMOHHOTO KilaraHa
OyJIeT BBITIISAICTh TaK:
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“ynpasneHua
KnanoHom

B A
g o Boicokoe pasneHue

HanomHuM, 4TO peqyKIMOHHBIN KIIalaH sBJISETCS HOPMAJIbHO OTKPBITHIM KJIallaHOM (T.€. B
HepaboveM MOJIOKEHHUH, «Ha CKJIAa/Ie», €ro 3aJ0pPHO-PETyIUPYIOIIUI JIEMEHT OT)KaT MPY>KUHOU B
OTKPBITOE MOJIOKEHHE) U CIIETUT 32 HACTPOEHHBIM JIaBJICHUEM «I10CTIE CeOsI».

PenykimoHHble KianmaHbl ObIBAIOT KakK JABYXJIMHEHMHBIMHM, TaK W TpeXJUHEHHbIMU. B
TUAPABIMYECKUX IIPUBOJAX HCIOJIB3YIOT B OCHOBHOM TOJBKO TPEXJIMHEHHBIC KIIallaHbl, UMCIOLIHNE
JIOTIOJIHUTEIILHOE ~ CBOMCTBO  NPEJOXPAHUTEIBHOTO  KJIAllAaHA OTHOCHUTENIBHA HACTPOEHHOTO
pPeAYLUPOBAHHOTO aBJICHUS.

Jlns  pemieHUs  TMOCTAaBICHHOM  3ajJaud  MOXeT ObITh MNpemsiokKeHa  CIeayrolas
NPUHIUNHATIbHAS THIPABIMYECKas cXeMa JOJI0ekKHOro CTaHKa:

2.0[[—=
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Puc.11.2. - T'napaBnudeckas npuHIIMIHAIBHAS CXeMa JT0JI0EKHOTO CTaHKA.

[TpennoXuTh ciymarenasM coOpaTh CXeMy Ha IOCKE U CAMOCTOSITEIbHO OOBSCHUTH TTOPSTIOK
ee paborel. OOpaTuTh BHUMaHHE, 4TO ruapounauHap 1.0 cayxur mis 3axuMa AeTaliu, T03TOMY
JUISL  YIpaBieHWs WM TpPUMEHCH pacnpefenuteab 4/2, T.K. TPOMEXYTOUHBIX TTOJOKEHHI
THIIPOIMIIMHApA He Tpedyercs. Y moHmwkaromuii 1aBjaeHne peayKIMOHHbIN kianad 1.2 BCTpOeH B
MOPUIHEBYIO JIMHUIO UMEHHO 3TOTrO0 TUApoIInHApa. OTMETUTh Ha3Haue€HUE OOpaTHOro KjamaHa,
BCTPOEGHHOTO B pEeAyKUMOHHBIA. B kauectBe pacmpexenutens 2.1 mus ruapommnuaapa 2.0
CBEPJIMJIBHOW TOJIOBKHM MCIIOJIB3YETCs pacrpeneiaurens 4/3 ¢ nuaueit P mepekphIToil B CpeHEM
MoJIOXKEHUHU. TOIBKO MPU 3TOM YCIIOBUM BO3MOXKEH HA/ICKHBIN 325KUM JI€TANIH.

OOpatuTh BHUMaHUE, YTO MPHU MPOBEJICHUU JT1abOPaTOPHON pabOTHI Ha CTEHJE-TPEHAKEPE
coOupaercs cxema IEIMKOM, a 3aMepbl MPOBOISATCS HCKIIOUUTEIBHO Ha IENU YIpaBIICHUS
ruapornuHApoM 1.0, MOCKONBbKY OOBEKTOM HCCIEAOBAHUS SIBISETCS TOJBKO PEIyKIIHOHHBIHA
kjanaH 1.2, a UMeHHO - U3MEHEHUs AaBJIEHUs J0 U MOCJIE HEToO.
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[Topsimox HaCTpOMKHU anmapaToB IPU MPOBEICHUH OIBITOB CJICTYIOIIHIA.

Bxitouaror rugpocTaHuuio M nepexnovaroT pacnpenenutens 1.1, Ilocne noctmxeHus
mrTokoM ruaporminaapa 1.0 mepenHero KOHEYHOTO TMOMOKEHUS PEAYKIHOHHBIM kimaman (1.2)
HACTpauBaroT Tak, 4To0bl MaHOMeTp (P 1.21) mokazeiBan 15 Gap. [Ipu atom gasnenue PO.1 nomxHO
coctaBiyATh 50 Gap. Jlanee BBITOIHAIOT NEPBbIA U BTOPOM OIBITHL

JIJ1st TpEThEeTo M YETBEPTOTO OIBITOB JPOCCETh ¢ 0OpaTHBIM KitarmtaHoM (1.3), ucroib3yeMbli
KaK 3JIEMEHT IOJAINOpa, PETYIHPYIOT TaK, 4TOOBI MPH MPSIMOM XOJe IToka mMaHomerp (P1.22)
nokassiBa 20 Gap.

J71g ISITOrO OMbITa OTCOEAMHSIOT JIMHUIO MUTaHUs P, Beaylyto K peAyKIIMOHHOMY KJIalaHy
1.2, u HabmI0a0T 32 TeueHHeM B KaHasie T pelyKIIMOHHOTO KJIalaHa uyepe3 CTeKJI0 MEpHOro Oaka.

O0o03HaueHN K TaOJIMIIaM:

1. Jpoccens (1.3) MOJHOCTHIO OTKPHIT (JaBJICHUE TIPU JBUKCHUH BIIEPE])

2. Ipoccens (1.3) MOTHOCTBIO OTKPHIT (TIOPIIEHH B KOHEYHOM TIOJIOKCHHH )

3. Jpoccens (1.3) oTperyaupoBaH Tak, 4To pH BhlaBKeHnn P1.22 = 20 bap

4. TlopiieHb B KOHEUHOM IOJIOKCHHUH

5. Jlunus P peayKImoHHOTO KjlanaHa OTCOSIUHEHA.
P1.21 1 2 3 4 5)
Brigsukenue 5 15 10 15 12
BrsruBanue 21 0 15 0 15
P1.22 1 2 3 4 5)
Brinsuxenue 5 0 12 0 12
Brarusanue 40 40 40 40 40
P1.23 1 2 3 4 5)
Brinsuxenue 12 40 40 40 12
Brarusanue 5 0 5 0 0

[Ipy BBIOTHEHWH TEPBOTO OIBITA 3HAYCHUS JABICHHUS U3MEPSIOT BO BPEMs IBUKCHHS,
HACTpoOWKa JaBJICHUS Ha BXoje (m3MepsieMoro kak P0.1) mommkHa MPOW3BOIUTHCS TaKHUM 00pa3oMm,
yro0b1 naBnenue P1.21 cocraBmsuio 15 Gap, mpuyeM TONBKO TOTNA, KOTJA MOPLIEHb JOCTHTHET
NepeHEr0 KOHEYHOrO TMOJIOKEHUS WM OCTAHOBUTCS H3-3a CONPOTUBIEHUS. DTO OTMEUYEHO B
3aJaHMM KO BTOPOMY OIIBITY -TOPUIEHb B TMEPEIHEM KOHEYHOM IMOJOXKEHUHU. OITOT OIBIT
MOKA3bIBAET, UTO PEAYKIIMOHHBIN KJIalaH MoIepKUBaeT JaBjieHne B 15 Gap make mpu OTCYTCTBUU
MPOTOKA SKUIKOCTH.

OOpatHblif KJIanmaH, BCTPOCHHBIM B PEAYKUIMOHHBIM, HCIONB3yeTCs Al ero o0xona,
obecrieunBasi OBICTPBINA 0OpATHBIN X0 ITOKY THApoImInHApa 1.0,

[Tpy HAMMYUU COMPOTHBIICHHUS BBIIBHKCHHIO, KaK BUHO M3 TPETHETO OMBITA, 3PPEKTUBHOE
JaBJIEHWE TOCTUTAET TOJabKo 12 — 15 Gap HecMOTps Ha TO, YTO JIaBJICHHE HACTPONKH MEPEITUBHOTO
kiamnana cucrtemsl 0.3 coctasnsier 50 Gap. Ilpu 3akpsiToM apoccene (1.3) mpoTHBOJaBIEHNE MOXKET
MOBBIIIATHCS THINb IO TE€X TOp, MOKa mokasanue Manomerpa (P1.21) we craner paBHbIM 15 Gap;
IIPU STOM MOPIIEHb OCTAaHABIMBAETCS, & PEAYKIIMOHHBIIN KJIalaH 3aKpbIBACTCS.

ITpu oOpaTtHOM XOz€, KaK BUAHO U3 ISATOTO OIBITA, MOBBIIIAIOIIEECS JaBJICHUE B KaHaje A
BJIEYET 3a CO0OM OTKphITHE Kakana I peayKIIMOHHOTO KJIallaHa, COSUHEHHOTO C MEPHBIM O0aKoM
0.5, B pesynbrare yero P1.21 pocturaer Tonbko naBieHue HacTpodku 15 Oap. Tak mopiieHsb
MPOJODKAET JBUIKEHUE [0 3aJHEro KOHEYHOro mnosiokeHus. Korja ’ke mMmopieHb JOCTUTaeT
BTSIHYTOTO TIOJIO)KCHHSI, TIEPBOHAUYATIBLHO COXpaHIETCS daBieHWe 15 Oap, HO W3-3a BHYTPEHHHUX
nepeTeuek B PENyKIIMOHHOM KJIallaHe AaBlieHHE MajaeT Hibke 15 Gap, 4ro BiedeT 3a coOoi
W3MEHEHHE coeAuHeHns KaHayioB kiamaHa ¢ 4 Kk T Ha P k A. A Tak Kak >KHIKOCTb, IoJaBaeMas
HACOCOM, HE TIOCTYIAET Ha BXO P peIyKIMOHHOTO KJIallaHa, TO JaBJIeHUE TaaeT 0 HyJIs.

OO6paruth BHUMaHUE!
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Ha mnpaktuke BMecTo npoccenss C€ OOpaTHBIM —KJIalmaHOM 4YacTO YCTAHABIMBAIOT
NpEeIOXPAaHUTENBHBI KJTAalaH ¢ OOpaTHBIM KjlamaHoM. B pe3ynbTare mpenoTBpaliaercs
BO3HUKHOBEHHE BBICOKHX 3HAUEHHUU NMPOTHUBOJIABICHUS MPHU MPSMOM XOJ€ MOPIIHS (BCIEICTBUE
npeoOpa3oBaHus JaBJICHUS HA TIOPIITHE).

OpHako, MOCKOJIbKY B HAIlIEM ClIy4ae cHUCcTeMa 3alluThIBaeTCs PeAyLUPOBAHHBIM J1aBJICHUEM,
TO ¥ Ha CJIMBE HE MOXKET BOSHUKHYTh Upe3MEPHBIX AaBiieHui. [103TOMy 31€Cch MpUMEHEeH Ipoccellb
¢ oOparHpiM kianaHoM. Kpome Toro, ATOT TuApoanmmapar 3HAYUTENBHO  JICHIEBIIE
MPEIOXPAaHUTENHLHOTO KJIallaHa ¥ IIOTOMY 3a49acTyI0 TPUMEHSIIOT HMEHHO €ro0.

BriBogpbr:

PenyknuoHHbIe KITaliaHbl MPUMEHSIOT B TeX CIIy4asX, KOTJa Hapsay ¢ OCHOBHBIM YPOBHEM
JTABJICHUSI B CICTEME TPeOyeTCs JOMOIHUTENbHBIN YPOBEHD JAABJICHUS C TOCTOSHHBIM, HO MEHBIINM
TTABJIICHUEM.

B msrom ombiTe mMOKa3zaHO, YTO CKAyKM JABJCHHS WJIM TMOBBIIIEHUS JAaBIIEHUS CBEpX
YCTaHOBJICHHOW BEIMYMHBI B KaHale A pPEeIyKIIMOHHOTO KIamaHa BJEKYT 3a co0oil coenuHeHHe
ATOTO KaHaJla BHYTPH KiamaHa ¢ JuHuen T copoca B Oak.

[TocranoBka 3agaym.

[Ipu mpoBeneHNN NEPETUIETHRIX padoT B TUMOTpaduM MCTONb3yeTcs ruaporpecc. Pabouee
JABJICHUE TPECCOBAHUS JIOJDKHO PETYIMPOBATHCS B 3aBHUCHMOCTH OT Marepuaia OOJOXKKH H
KJIESIIIIETO BEIIEeCTBA, MPUYEM JaBJICHUE JOHKHO IMOJAJEPKUBATHCS MOCTOSHHBIM B T€YEHHE BCETO
BPEMEHH MMPECCOBAHUS (IIPU BKIIFOUEHHOM THAPOPACIIPEICTUTEE).

MepenneTHbIN Npecc

C—1

@] Ny [@]

3amaHue:
PazpaboTaTe ruapaBiIrdecKyr0 MPUHIUITAATBHYIO CXEMY Mpecca ¢ IaBICHUEM MTPECCOBaHUS
30 Oap:
® C IIpPEAOXPaHUTEIBHBIM KJIAIAHOM;
® C TPEXJIMHEWHBIM PEAYKIIMOHHBIM KJIAITAHOM.

B o0enx cxemax KjiamaH JAaBJICHHUS yCTaHABIMBACTCS HEMOCPEICTBEHHO Mepel IIHIUHIPOM.

VipaBiieHue T0IDKHO OCYIIECTBIATHCS OCPeaCTBOM 4/ 3- pacnipeenuTers.

[lepenuBHO# KiamaH cuctemMbl HacTpouTh Ha 50 Oap. CmonmenwpoBaTh CHCTEMY Ha
TpeHaxkepe

HOHOJ’IHI/ITGJ'IBHBIC YCJ10BUA.

CpaBHHUTH MOKa3aHUSI MAHOMETPA, YCTAHOBIIEHHOTO MEepe] paclpeaeIuTEIEM.
B dem npuHUMNMaIBHOE OTJIMYHE CXEM?
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Puc.11.3.- I'mapaBnuyeckasi NpuHIUINAIIBHAS CXEMA.
[IepennerHslii pecc.

IIpu wucnonb3oBaHUM Ul NOHMXKEHHUs JaBICHUS PENYKLHMOHHOTO KJalaHa Ha BXOJe
nocJaeHero (MpH YCIOBUH, YTO 0ObEeMHas 1MoJaya Hacoca JOCTaTOYHA) MOICP )KUBACTCS 1aBJICHHUE
50 Gap, ompezenseMoe HaCTPOWKOW MEPETMBHOTO KIIallaHa CUCTEMBbl. B ciiydae, eciii OT 3TOH ke
THJIPOCTAHLIMU TIPOU3BOAMTCS MHTAHUE JPYTUX TUAPOJABUTraTesei, TONBKO Yy TUAPOJBUTATEINS,
nepes KOTOPbIM YCTAaHOBJICH PEAYKIMOHHBIA KJlalaH, MOJJEp’KUBaeTcsa JaBiieHue kuakoctu 30
O6ap. Pabouee naBieHHWE y OCTaJIbHBIX JABHraTeieil OINpeneNnseTcss HACTPOWKON IepeTuBHOIO
KJIalaHa.

Taxum 00pa3oM, B THAPOCUCTEME UMEETCS /1B PA3HBIX YPOBHS AaBIICHUS.

Ecnu ke ucnonb3yeTcs yCTAaHOBJIEHHBIM Iepel THAPOJBUIATENEM MapauleNbHO JMHUU
NUTAHUS HAOPHBINA (peAoXpaHUTENbHBIN) KianaH, HacTpoeHHbIH Ha 30 Gap, TO 1aBiIeHHE BO Beel
TUIpOCUCTEME TIpH BKItOUeHHOM 4/ 3- pacnpenenurene cocrasiser umenao 30 6ap (a me 50 Gap,
Ha KOTOpbIE HACTPOCH NEPETMBHOM KIaIlaH).

3aTo mpu BKIIOYEHHOM pacIipe/le/IuTeIe U MPOJA0JDKUTEIbHBIX BBICPIKKAX BPEMEHH HACOCY
HEO0OXOMMO CO3/1aBaTh JaBiieHHE TOIbKO 30 0ap - SKOHOMHUSI SHEPTHH.

[Ipumeuanue.

Jyst Toro uToOBI OBLIT BO3MOKEH OOpaTHBIA X0/ MOPIIIHS, B 00BO PEAYKIIMOHHOTO KJlanaHa
JIOJKEH OBITh yCTAHOBJICH OOpaTHBIN KilamaH.

dopma OTYETHOCTH:
Ortyer.

3aaHusl JUISL CAMOCTOSATEILHOM PAaOOTHI:
1. O3HaKOMUTBCS C TEKCTOM JIEKIIHA.
2. OTBETUTH HA KOHTPOJLHBIE BOTIPOCHI JIJIsi CAMOTIPOBEPKH.

OcHOBHas quTeparypa:
[1,2] u3 paznmena 7.
JlonoTHUTENbHAS JIUTEPATYpA:
[4,5] u3 paznmena 7.

KOHTDOHBHBIG BOIIPOCHI AJ14 CaMOIIPOBEPKU
1. Pacckazarb 00 OCHOBHBIX CHOCOOax YIpaBJCHUS YCWJIMEM Ha BBIXOJHOM 3BEHE
HUCITIOJIHUTCIIbHBIX MEXaHHU3MOB.
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Jladoparopnasi padora Ne 5
YrnpaBieHue CKOPOCTHIO IBHKEHNs] HCTIOJTHUTEILHOT0 MEXaHM3Ma

[{eab pabotel: O3HaKOMIIEHHE C pabOTOM ruapoannapaToB, MpeaHa3HAYCHHBIX ISl BO3ACHCTBUS HA
pacxon pabodeid )KUAKOCTH (APOCCENh U PEryIsITOP pacxoa).
3aganue: M3ydyeHue TUAPABIMYECKON XapaKTEPUCTUKH PETYJSITOpa pacxoia MpH MEPEeMEHHOM
JIaBJICHUH Ha €r0 BXoJ€ U BbIxoJe. CpaBHEHHE XapaKTEPUCTUK THAPONPUBOA IIPU UCIIOIb30BaHUU
JIPOCCENS U PETYISTOPA PacXoa B CXEME YIIPABIEHUS CKOPOCTBIO UCIIOTHUTEIBHOTO MEXAHU3MA. .
IlopsAoK BEINOJIHEHUSA:
[Tonaua JUCKOBOW MWJIBI OTPE3HOTO CTAHKA OCYILECTBIISIETCS MOCPEACTBOM TMAPOIMIMHAPA
IByCTOpOHHEero aevictBus. Ilpu paspe3aHuu Kpyriioil 3aroToBku pabodee CONMpPOTHUBICHHE
HapacTaeT OT HyJId 10 MAaKCUMaJIbHOTO 3HAYEHUS U 3aT€M CHOBAa YMEHBIIAETCS 0 HYJIS.

CpaBHUTBH CKOPOCTHBIE XapaKTEPUCTUKH MCIIOIHUTEIBHOTO MEXaHU3Ma IIPU UCII0JIb30BAHUN
B THAPOCXEME JIPOCCEIISL M PErYIIATOPA Pacxoia JJisl yIpaBiIeHUsI CKOPOCThIO NTOA4YN HHCTPYMEHTA.

OTpesHOoM CTaHoK

R

N

—

—

o

3amanue:

A. CHATh XapaKTEpPUCTUKY 2-X JIMHEUHOTO PETYIsiTOpa pacxo/a M CPaBHUTh KAadyeCTBO €ro
paboTHI ¢ ApOCceneM.

OueHuTh 11e1ecoo0pa3HOCTh NIPUMEHEHHUS PEryjasaropa pacxoja B THAPOCXEME OTPE3HOTO
CTaHKa.

b. TlpennoxuTh cxeMy, B KOTOpPOH MOXXHO ObUIO OBl 00€CIEUNUTh IMyTEM MEPEKIIOUCHUS
pactipenenurens JAu00 PaBHOMEPHYIO I0/ady HE3aBUCHMO OT HArpy3Kd Ha PEXYIEM
UHCTPYMEHTE, JHOO0 CKOpPOCTh TOJa4d MHCTPYMEHTa OOpaTHONPONOPIHUOHATILHYIO
Harpyske.

JlomoTHUTENbHBIE YCIOBHUS:
IIpakTruecKku ONpEeNeIUTh CKOPOCTh BBIABUKEHUS IITOKA THAPOLWIMHIAPA IIPU Pa3IMYHBIX
Harpy3Kax JJisl MpeI0KEeHHON CXEMBI.
A. CHATHE XapaKTEpUCTUKU PETYJIATOPA PacXo/a.
e (CoOpaTh TUIPABINYECKYIO CXEMY, TPUBEICHHYIO HA PUCYHKE.
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BxmtounTs ruApaBIMUYECKYl0 YCTaHOBKY (1), 3aKphITh peryaupyemblid npoccenb (5) u
HACTPOUTH nepenuBHOi kiamad (3) va 50 6ap (5000 [Ta);

[TomHOCTBIO OTKPBITH JApocceNb (5) M HACTPOUTH PEryaarop pacxoxa (4) Ha 2 n/MuH,
HaOupas B MepHYI0 eMKOCTh (2) 0,5 11 3a 15 c. JlaHHas onepariust SBIsseTCs MpUOIHKEHHOM
M0 YKa3aHHBIM 3HAUYCHUSIM MMapaMeTpoB (T.€. 3TO MOXKET ObITh 3HaueHue @ = 1,45; 1,78; 2,3
U T. A.). OTO BaXHO C TOYKM 3PEHHS IONAJaHUS B PabOUyl0 30HY XapaKTePUCTHKHU
perynstopa pacxoja.

3ammcare 3HaueHue P, B Tabnumy 1.

W3mensist HacTpoliKy apoccens (5), ycTaHaBIUBaTh MOCIEA0BATEIbHO 3HaUeHUS Py

coryiacHo taoswuie 1

Ta6muma 12.1. - [lepemenHOe aBieHre HA BBIXOJIE (MMUTAIMS TIEPEMEHHON HArPy3KH ).

Py P, P, — P, O6bem 3a 15 ¢ @, (1/Mun)
50 0 2

50 10

50 20

50 30

50 40

50 45

50 50

*

He wusMmensis HacTpoiiku perynstopa pacxoia 4, MOCIeIOBaTENbHO YCTaHABIMBATh C

MOMOIIBIO MECPCIUBHOIO KJIallaHa 3 3HaueHUs pr CoriacHo Ta6JII/II_[e 2, MoAACPIKUBAsT HAa BBIXOAC
perynstopa pacxona gasiaenue 10 6ap apoccenem 5.

Tabmuma 12.2. - [lepeMenHoe naBneHne HAa BXoie (MMHUTANUS KOneOaHus JaBIICHUS B CETH).

P, P, — P, P, O6mbem 3a 15 ¢ Q, (/muH)
50 10 2

40 10

30 10

20 10

10 10

[Moctpouts xapakrepuctuku @ (P,) u @(P,) peryasropa pacxoa.
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Q, n/MuWH

3 P,=106ap
2
1
T—
P,, 6ap
10 20 30 40 50
Q, n/mun
3 P, =50 6ap
2
1
= P, 6ap
10 20 30 40 50

Puc. 12.1 - XapakTepucTHKU JBYXJIMHEUHOTO PETYIISATOPA Pacxoja.

[Tocne odopmieHus pe3yabTaToB pabOTHI MOBTOPUTH SKCIIEPUMEHT, 3aMEHUB PErYIATOP
pacxona Ha peryaupyeMbli gapoccenb. CpaBHUTH pe3ynbTaTbl M clielaTh BBIBOJ O
1es1eco00pa3sHOCTH MPUMEHEHHS TOTO WM WHOTO arnrapara B OTPE3HOM CTaHKe.

Pemenue: Ilocie npoauBKY PEryiIsITOpa pacxoaa v 3al0JHEHUS TAOIUL] TIOTYqHM:
Ta6mmma 12.3.- [lepemenHoe naBieHre Ha BBIXOJIE (MMUTAIMS IEPEMEHHON HATPY3KH ).

Py P, P, — P, O6bem 3a 15 ¢ Q, (;1/mMuH)
50 ? ? 0,5 2,0

50 10 40 0,5 2,0

50 20 30 0,47 1,88

50 30 20 0,48 1,92

50 40 10 0,44 1,76

50 45 5 0,37 1,48

50 50 0 0 0

Tabmuua 12.4.- TlepemeHHOe JaBlieHHE HA BXOJIE.

P, P, —P, P, O6mem 3a 15 ¢ @, (;1/Mun)
50 40 10 0,5 2,0

40 30 10 0,5 2,0

30 20 10 0,48 1,92

20 10 10 0,45 1,80

10 0 10 0 0
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XapakTEepUCTUKHU JIBYXJIMHEUHOTO PETYISATOPa pacxoaa.

Q, n/MuH
3 P, =50 6ap
2
1
——
P,, 6ap
10 20 30 40 50
BriBoaEI:

PerynsTop pacxona moanep)KMBaeT pacxoj IMOCTOSHHBIM HE3aBUCHMO OT W3MEHEHUS
JABJICHUS, KaK TIepe]] HUM, TaK U 3a HHM.

Takum oOpazoM, It TOTO 4YTOOBI CKOPOCTH IMOJA4YM JMCKOBOM TWIBI OblIa OOpaTHO
MPOMOPIMOHANIbHA HATPY3KEe, B TUIPOCUCTEME JIOJDKEH OBITh YCTAHOBJICH APOCCENh, T.K. PETYISATOP
pacxoja JAenaer nojadyy MHCTPYMEHTa HE3aBUCHUMOM OT Harpy3ku! [[ns paBHOMEpHOCTH XoOja Ha
CIIHBE 11eJ1ecO00pa3HO YCTAaHOBUTH MOATIOPHBIN KTalaH.

Cxema, koTopas mo3BoJisiia Obl 00ecredynTh Kak 3aBUCMMYIO OT HAarpy3Ku Mojady, Tak u
pPaBHOMEPHYIO 10/1aYy HE3aBUCHMO OT HArPY3KU Ha PEXYIIEM UHCTPYMEHTE, TOJDKHA COJIEPIKATh B
OJIHOM CJIy4ae IpOCCelb, a B IPYTOM - PErYJISATOP pacxoia. ITOro MOKHO TOOUTHCS, YCTAHOBUB MX
napajuiebHO, a BBHIOOP TOTO WM WHOTO THApOAIapara MPOU3BOJUTH MYTEM MEPEKIIOYCHUs
pacnpenenurens, YCTaHOBJIEHHOTO Ha JIMHUM NHUTaHHUsS TOCJIENOBATEIbHO C OCHOBHBIM
pacnpenenureneM. Takas cxema npeacTaBlieHa HIDKE.

Jlis mpakTUYecKOW MPOBEPKH TOro, Kak pearupyer I'MAPOCHCTEMA Ha YCTAHOBKY JIPOCCENS WM
perymisTopa pacxoja Mpyu W3MEHEHHWU Harpy3Kd, coOpaTh cxeMmy Ha cTeHjae. VI3MeHeHHne Harpy3ku
MOJIEIMPOBaTh MOJAMOPHBIM KjlamaHoM (Kak B MpelblaylieM 3aaaHuu). M3mepenue BpemeHu xona
MPOU3BOJIUTH MOCJE KaXKIO0M HAcTpoWku P, Kak IUIsl peryistopa pacxofa, Tak U JUIsl JTPOCCEs,
nepeximouast 3/2- pacmnpenenurens. O6a 3T TUApoOAINIapara MPEIBAPUTEIHLHO JODKHBI OBITh
OTPEryIUpPOBaHbl TAKUM 00pa3oM, yTOObI BpeMs MPSAMOro XoJia MOPIIHS 0e3 Harpy3Ku COCTaBIISIO
IPUMEPHO 5 C.

Pe3ynbrarhl u3mMepeHuil JaBieHui 1 BPEMEHU BBIIBID)KEHUS ITOKA 3aHOCSATCS B CIIEIYIOIIYIO
Ta0IuILy.

Bpewms Beimepxkku i, ¢
Fap, O2p Py, bap Per. pagxo/:[a ’ Jlpoccens Pas 03D
46 10 5 5,5 46
20
30
40
45
Pe3ynbTaThl M3MEPEHH BBINIAAAT CIIEAYIOIMM 00pa3oM.
Bpewmst Boiziepxku t, ¢
Fap, O2p Py, bap Per. pacxoza Jlpoccens Faap 02D
46 10 5 5,5 46
46 20 5 6,5 47
46 30 5 7,6 48
47 40 5 9,7 49
48 45 6 12 49
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Puc.12.2. - 'unpaBnuueckas NpUHIMITAAIBHAS CXEMA.

Ilo pesynbraramM W3MEpEeHUN BPEMEHH BBIIBMKECHHs IITOKA BUAHO, YTO JBYXJIMHEWHBIN
pPeryssTop pacxoja MONAEPKUBACT IMOCTOSHHBIM BPEMS BBIIBM)KCHHMS MPAKTUYECKH IPH BCEX
Harpy3kax. ToJlbKO KOrja MpOTHUBOAABICHUE CTAHOBUTCS CIIMIIKOM CHJIBHBIM, MEPENajl 1aBJICHUS
Ha pEryjsiTOpe yMEHBUIAETCS HACTOJIBKO, YTO IMPOTEKAaHUE YEpe3 HEro HEM3MEHHOI'O pacxonaa
OKa3bIBaeTCsl OOJNbIle HEBO3MOXXHBIM. [lOBBINIEHUE [aBICHHS TMEepel PeryasToOpoM pacxoja
OPUBOIUT K emle OOoJbIIeMy OTKPBITHIO MEPEeTUBHOTO KiamaHa M cOpocy 4YacTd >KUAKOCTH,
M0/1aBa€MOM HAaCOCOM, Ha CJIMB. TONBKO TENEph BPEMs PSIMOTO X0 MOPIIHS YBEIIMUYMUBACTCS.

[Ipn wmcronb30BaHWM PErYIUPYEMOIO JPOCCENsT BPEMS NPSAMOTO XO0Ja TUAPOLMIUHIPA
YBEJIUYUBAETCS B COOTBETCTBUU C POCTOM MPOTHUBOJICUCTBYIONIETO conpoTuBieHus. [loaTomy st
IPUBO/IA MOJJa4X OTPE3HOM MUJIIBI BEIOpAH ApOCCEb.

*) VKkazaHus K CXeMe.

ITepen pazbopkoit cxembpl HEOOXOAMMO OOpaTUTh BHHMAaHHME Ha TO, YTOOBI IOKa3aHWE
MaHoMmeTpa P; Obu10 HyneBbIM. J[Jis 3TOro cieAayeT yMEHbIIUTh JO MUHUMYyMa YCUJIME MOKaTus
PEryIIMpOBOYHOM TIPYKUHBI MOAMOPHOrO KiamnaHa M IepekimodnTh 4/3-pacnpenenurens B
MO3ULIMIO CJIMBA U3 HAITIOPHOMW JIMHUY - pa3TPy3UTh MOPIIEHb HUJIUHIPA.

Popma OTYETHOCTH:
Oryer.

3aaHus JUISL CAaMOCTOSATEILHON PAaOOThI:
1. O3HaKOMUTBCS C TEKCTOM JIEKIIHA.
2. OTBETUTH HA KOHTPOJLHBIE BOTIPOCHI JIJIsi CAMOTIPOBEPKH.

OcHOBHas nuTeparypa:
[1,2] u3 paznmena 7.
JlonoTHUTEbHAS JTUTEPATYpA:
[4,5] u3 paznena 7.
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KOHTpOIbHBIE BONIPOCHI 111 CAMOIIPOBEPKU
1. CpaBHUTH XapaKTEpUCTUKU THIPOIPHUBOJA MPU HCIONB30BAHUM APOCCENS U PETYISITOpa
pacxola B cXeMe yNPaBIIEHHUS CKOPOCTBIO UCIIOJHUTEIBLHOIO MEXaHU3MA.

Jladoparopnasi padora Ne 6
IIpsimoe u HenpsiMoe ynpaBJieHHe MHEBMOIMJIUHIPAMHA

[lenb paboThl: MI3ydeHne OCHOBHBIX CIIOCOOOB YIIPABIIECHHUS MEBMOIMIIMHIPAMHU OJTHOCTOPOHHETO U
JBYXCTOPOHHETO JIECUCTBUS.

3amanue: M3ydeHre OCHOBHBIX CIIOCOOOB YIPABJICHHS MEBMOIMIMHAPAMUA OIHOCTOPOHHETO H
JIBYXCTOPOHHETO IEUCTBUS

[Tops10K BEITTOJHEHUS

ObecrieunTh MOJAYy 3aroTOBOK Ha pa0Ouyyl0 MO3UIIMI0 CBEPIUIBLHOTO CTaHKA M3 HAKOIHTENS
MOCPEJICTBOM TTHEBMOIpuBoAa. [IpM HakaTMM Ha THEBMATHYECKYI0 KHOMKY «Ilyck» mTok
[IWIMH]IPA BBIABUTACTCS U TIEpEMEIIAaeT 3ar0TOBKY M3 HAKOMUTENS B Pa00UyIO TTO3HUIIHIO.

[Toce oTmyckaHusl IMyCKOBOM KHOITKHM IITOK BO3BPAIIACTCS B UCXOIHYIO TTO3HIIHIO.

R
)
Lot f

\

Puc.13.1. — CBepiuIbHBIN CTAHOK C MEXaHU3UPOBAHHOM 10/1aueii 3ar0TOBOK Ha pab0vyIO IMO3HITHIO

Hcnonp3oBanre MHEBMOIMIMHIPA OJTHOCTOPOHHETO JEHCTBHUS.

Ho;[aqa 3aroTOBOK Ha pa60qy10 MO3UIHIO CBCPJINJIIBHOI'O CTaHKA.
Monaya 3aroTOBCK Ha paboqyo NO3NUMK CBEPNUNBHONO CTAHKA.

1.0

aaaay

11 2

Myex

o[

[Tockonbky 3amena 3/2 mHeBMOpacnpeaenuTens Ha 5/2

pacipeaennTeNb C OJHIM 3arIyIIeHHBIM KaHAJIOM IIOTPEOUTENs YacTo NpUMeHseTcs B Oojee
CJIO’KHBIX CHCTEMAax M3 COOOpaXeHUH YHU(PHUKAIIUH HCIIOTIb3YyEMOM 2JIEMEHTHOH 0a3bl, a
TaKOKe TPH MPOBEICHUN SKCTPEHHBIX PEMOHTHBIX Pa0OT B YCIOBHUSIX OTCYTCTBHUS HOBOTO 3/2
pacrnpenenuTens, ClieAyeT pacCMOTPETh U CXEMY C HCIIOJIb30BaHUEM 5/2 pacripeaeaTnTess.

Hcnonp3oBanne MHEBMOLUIMHAPA JBYXCTOPOHHETO NEUCTBUS.
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Ynpasnexsve UunMHAPOM OQHOCTOPOHHEro AencTBnA 5/2 pacnpegennTenem.

1.0

Myck (];A"‘ Tw

0.1

S

—

[Ipn Haxxatmm Ha mHEBMOKHONKY «Ilyck» (cpabGarbiBanue 4/2 pacmpenenurenss C PYyYHBIM
yIpaBJIeHUEM) IITOK IWIMHApPA BBIJIBUTAeTCs, MEpeMelnas 3aroToBKy Ha pabouyro IMO3HUIHIO
cBepiMiIbHOro cTaHka. [locie ee oTmyckaHus MITOK BO3BpAaeTCs B UCXOJHYIO MO3UIIUIO.
Ilpumeuanue.B 6a30B0Oil KOMIUIEKTAIlMH TPEHa)KEpa OTCYTCTBYET 4/2 pacmpenenuTenb ¢ pydyHbIM
yIpaBiIeHUEM, TIO3TOMY MOJAEIUPOBATH CXEMY CIIEYET ¢ 5/2 MHEBMOPACHPEACIUTEIEM.

Mogaya 3aroToBOK Ha PaBoyyr NOIUUMIO CBEPIIMMNBHOTO CTaHKa.

1.0
—

L

1.1 4 2

Myck Q: WF

0.1

Q

Ynpasnexve LUMnuHapoM AByXCTOPOHHEro AeHCTBUA 5/2 pacnpeaenurenem.

1.0

N F

<HH

Henpsimoe ynpasJjieHue.

CHaGI[I/ITB npecc jid mTaMIIOBKU I‘O(pr/IpOBaHHOI‘O MCTAJINIMYCCKOI'0 JIMUCTAa IMHEBMAaTHUYCCKUM
npuBojoM. [Ipu HakaTuu Ha MHEBMAaTU4YECKYIO KHOMKY «Ilyck» MITOK IMJIMHIpA BBIIBUTAETCS U,
OITyCKas IIyaHCOH, IIPOU3BOIUT OIEPALIUIO IITAMIIOBKH.
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[Tocne oTmyckaHusi MyCKOBOM KHOIMKH IITOK BO3BPAILIAETCs B UICXOAHYIO MO3UIHIO.

MNHesmcnprBoaHON NPECC ANA roPPUPOBAHUA METANIMHECKOTO NACTA.

3ananue: PazpaboTaTh NpUHIUMIHAIBHYIO THEBMAaTHUYECKYIO CXEMY CUCTEMBI yIIpaBJIeHUs Tpecca
Ha 0a3e MHEeBMOIMINH/IPA ABYXCTOPOHHETO AeHCTBUSA. CMOAETMPOBATh CUCTEMY YIIPaBJICHUS Ha
TpEHaXepe.
Jns obOecrieueHHst HEOOXOOUMOTO YCHIIMSA TPECCOBAHMUSA JOJDKEH OBITh HCIIOJIB30BaH IIMIHHIP
JOCTaTo4yHO OonpiIoro auamerpa. [Ipw mpsiMOM yIpaBlIEeHHMH pacxoJl C)KaToro BO3JyXa uepes
ITHEBMATUYECKYIO KHOTIKY OyJeT HelocTaTo4yeH sl o0ecredeHus: ObICTPOro BBIABHMIKEHUS IITOKA
IWIMHPA, CIIeJ0BATEIbHO, HEOOX0AUMO MTPUMEHHUTH HEMPSMOE YIPaBJICHUE THEBMOLUIMHIPOM.
MHEBMONPMBOA Npecca ANs radpyupoBaHUs METANIUYECKOro NucTa.

Henpamoe ynpasnexue NHEBMOLMNUHADOM ABYXCTOPOHHErO AeACTBUS
( MoHocTabuneHan cxema )

1.0
I
L
11 4 2
—=1 v A
3 V|Vs
1
1.2 2
n ‘ MA
yCK . \
1] Va
0.1

A Q"

B wmydenbHOll meun nBeph AODKHA MPHUBOAMTHCS B JABIKEHHE ITHEBMOIPUBOJIOM Ha 0ase
0€eCIITOKOBOI'O THEBMOLMIINH/IPA.

3aKpBITI/I€ U OTKPBITUC IABCPU MNPOU3ZBOAUTL KPATKOBPCMCHHBLIM HAXATUCM COOTBCTCTBYIOIIUX
ITHEBMOKHOIIOK.
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MydhenbHas nedys ¢ NHEBMONPUBOAHON ABEPLID.

3akpbiTh OtkpbITh

—

3apaHue: Pa3zpabotaTh NpUHIMIHNAIBHYIO THEBMATUYECKYIO CXEMY CUCTEMBI YIPABICHUS JABEPbIO
MydenbHONH meuyn Ha 0a3e MHEBMOLMIMHIPA JBYXCTOPOHHEro peicTBus. CMOIenupoBaTh
ITHEBMOIIPUBOJ] Ha TPEHAKEDPE.

Jnst Toro, 4ToOBI 1BEPh My(ETbHOMN MeYHn OCTaBasach B MOJI0KEHUN «OTKPBITO» HIU «3aKPBITO»
IOCJIE  KPaTKOBPEMEHHOIO HaXaTHsl COOTBETCTBYIOIIMX KHOIOK, YIPAaBIATh IPUBOIHBIM

MTHEBMOITWIIMHIPOM HEOOXOAMMO OMCTa0MIBHBIM 4/2 win 5/2 pacrpenenuTeniemM.
YnpasneHue ABepbio MydenbHOn neyu.

1.0

——

3V
122 ! 13 2
Otkpbite 11 73 3akpbite | °

o8]

[Ipumeuanue. B 6a30Boil KOMIIEKTAIIMK TPEHAXKEPa OTCYTCTBYET OCCIITOKOBBIMITHEBMOIUIHHIP,
MMO3TOMY MOACIUPOBATL CXEMY CIICAYCT UCIIOJB3YSA IMHCBMOUWIMHIAP ABYXCTOPOHHETO ,Z[GI>'ICTBI/I$I
TPaIULMOHHON KOHCTPYKIUH.

37



Henpamoe ynpasneHvne NHEBMOUMIWHAPOM [iBYXCTOPOHHERO AEWCTBUS.
{ BuctabunsHas cxema )

1.0
I
| R
11 4 2
— \{f<——
3v¢5
1.2 2 ! 1.3 2
4
AT IS

-y
w
W

0.1

dopma OTYETHOCTH:
Ortyer.

3aaHus JUISL CAaMOCTOSATEILHONM paOOThI:
1. O3HaKOMUTECS C TEKCTOM JIEKI[UH.
2. OTBETUTH HA KOHTPOJLHBIE BOTIPOCHI JIJIsi CAMOTIPOBEPKH.

OcHOBHas nuTeparypa:
[1,2] u3 paznmena 7.
JlonoTHUTENbHAS JTUTEPATYpA:
[4,5] u3 paznena 7.

KoHTpoJIbHBIE BOITPOCHI JIJIS1 CAMOTIPOBEPKHU
1.Pacckazath 00 OCHOBHBIX CIIOCO0aX YIpaBiIeHHUs IEBMOIMIMHIPAMHI OJTHOCTOPOHHETO 1
JBYXCTOPOHHETO JICUCTBUS.

9.2. MeToan4yeckne yKa3aHHsl 10 BbINOJHEHUIO KYPCOBOH PadoThl, KOHTPOJIbLHOM
padoTsbI
Brimonnenune o6y4arommuMucs KypcoBoi paboThl MPOU3BOAUTCS C IENBIO:

1) cucremMaTHU3alnuu U 3aKPEIUICHHS TMOJIyYCHHBIX TEOPETHUYCCKUX 3HAHUM M MPAKTHUECKUX
YMEHHU;

2) yrinyOJeHus] TEOPETUUECKUX 3HAHUH B COOTBETCTBUU C 331aHHOM TEMO;

3) bopmupoBaHUs yMEHHI TPUMEHATh TCOPETHUYCCKUE 3HAHUS MIPU PEIICHUN MMOCTABICHHBIX
BOIIPOCOB;

4) popMuUpOBaHUS YMEHHUIT UCIOJIB30BATh CIIPABOYHYIO, HOPMATHBHYIO IOKYMCHTAIIHIO;

5) pa3BuUTHUS TBOPYECKOW HWHHIIMATHBBI, CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH W
OpPraHU30BaHHOCTH;

Temartuka KypcoBbIX pabOT pa3pabaThIBaeTCs Mo aBaTeIIeM.

KypcoBast paboTa HOCUT MpaKTUIECKUN XapaKTeP, KOTOPBIA COCTOUT U3:

1) BBeneHUsI, B KOTOPOM PacKphIBACTCS aKTYaJIbHOCTh M 3HAYCHUE TEMbI, (OPMYIHPYIOTCS
1EJIU ¥ 3a71a49K paObOTHI;

3) OCHOBHOH 4YacTH, KOTOpas OOBIYHO COCTOMT W3 JABYX pa3ZeioB: B IEPBOM paslelie
COJIEPIKaTCsl TEOPETUUECKHE OCHOBBI pa3padbaThIBAEMOT0 MPUIIOKEHUS; BTOPBIM Pa3/IeiioM SIBISIETCS
MpaKTUYeCKass 4acTh, KOTOpas TpEICTaBlIeHA pacdyeramu, rpadukamu, TaOIUIAaMHU, CXEMaMH,
dbopmamu | T.I1.;
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4) 3aKIOYeHUs, B KOTOPOM COJCpXKATCs BBIBOJBI M PEKOMEHAAIMH OTHOCHTEIBHO
BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS MAaTePUAIIOB paOOTHI;

5) crucka UCMoJIb3yeMOl JINTePaTyphl;

6) IpHIOKEHHS.

Bo BBeaeHuu (00beMoM 2-3 CTpaHHUIIBI) PACKPHIBACTCS aKTYaJIbHOCTh M HOBH3HA TEMBI, €€
Hay4yHas W MPAaKTUYeCKas 3HAYUMOCTb, OCHOBHBIC HAMPABICHUS HCCIEIOBAHUS, (POPMYITHPYIOTCS
HeNnu Y 33Ja4d  UCCIIEJOBAHMS, YKa3bIBAlOTCA MpPEAMET M OOBEKT HCCIEAOBaHUA, a TaKke
XapaKTEepU3YIOTCAI UCTOYHUKHA U MAaT€pUabl, UCIIOJIH30BAHHbBIE B IIPOLIECCE UCCIEIOBAHUSI.

OcHoBHasi 4YacTb KypcOBOM pabOThl, KakK MpaBWJIO, COCTOUT M3 TEOPETUYECKOro U
MPaKTUYECKOro paszaenoB. OCHOBHAs 4acTh JOJKHA COJEpXKaTh JaHHBIC, OTPAKAIOIINE CYIIHOCTD,
METOJUKY u OCHOBHbIE pe3yNbTaThl BBIMIOJTHEHHOTO UCCIIETOBAHMUS:

- BBIOOp HAmpaBlIEHUs HCCIEAOBAaHUS, BKIIOYAIONINIA OOOCHOBAaHWE TPUHSATOTO HAIPABICHUS
UCCIIEIOBaHMsI, METOJa pEIIeHUs 3ajJad M HMX CPaBHUTEIBHYIO OLEHKY, pa3paboTKy oOmein
METOJAMKHU UCCIEAOBAHUS;

- TeOpeTUYecKue U (WJIK) SKCIIEPUMEHTAIbHbIE UCCIeI0BAaHUS, BKIIIOUYAIOUIUE OINpeIeeHIe

XapakTepa W COJEp)KaHUS  TEOPETUUYECKHX  MCCIEJOBaHUM, METOJOB  HCCJIEIOBAHMIA;
- 000011IeHUS U OLIEHKY pe3y/bTaTOB MCCIEAOBAHUS, BKIIOYAIONINE OLIEHKY MOJHOTHI PeIleHus
IIOCTaBJIICHHOH 3aJa4u

OCHOBHYIO 4acCTh KypPCOBOM pabOTHI CIENYEeT ACIUTh Ha pa3nieibl. Pa3aensl OCHOBHOM 4acTh
MOTYT JIEIUTHCSI HAa MyHKTHI WJIW HA TOAPA3AENbl U MyHKTHL. [IyHKTBI TP HEOOXOAMMOCTH MOTYT
NENUTHCSA Ha MOANYHKTHI. Kak/Iblil MOAMYHKT JOJDKEH COJlepKaTh 3aKOHYEHHYIO HH(OPMALIUIO.

3aknroueHrne (00beMOM He MEHee 2 CTpPaHUIl) JOJKHO COAEepXKaTh UTOTU PadOTHI, BHIBOJIBL,
MOJIyYeHHBIE B XoJie paboThl, pa3paboTKy pPEKOMEHJAIMH MO0 KOHKPETHOMY HCIOJIb30BaHUIO
pe3ylbTaTOB KypcOBOW pa0OOTHL. 3aKIIOYCHHE JOJKHO OBITh KPAaTKUM, OOCTOSITENBHBIM H
COOTBETCTBOBATH IMOCTABJIICHHBIM LIEJISIM U 337auaM.

Odopmienne KypcoBoi paboTel: 00béM oTuéra nmommkeH coctaBiaaTh 20-30 crpanun
nevyatHoro TtekcTta. CreayeT NpUIEpKUBAThCA CIENYIOIMIMX HapaMeTpoB oGopMIIeHHsS OT4éTa:
dopmar nucra otuéra — A4, pazmepsl noneil: ciesa 30 MM, cpaBa 10 MM, cBepxy u cHu3y 20 MM.
Ipudt Times New Roman, kerns 14. A63anmsiii orctym — 1,5 ¢M, BelpaBHHBaHHE ab3ama — 1o
LIMPUHE, MEXCTPOYHBIM MHTEPBAIl — IOJYTOPHBIA. TEKCT IedaTaercs TOJBKO Ha OJHOM CTOPOHE
aucta. CTpaHUIBI JOJKHBI OBITH IPOHYMEPOBaHbl BHU3Y CTpaHULIbI cripaBa. Hymepanus crpanun —
CKBO3HAas JUIsl BCEro OTYETA, HAa IEPBOM (TUTYJIBLHOM) JINCTE HOMEDP HE CTAaBUTCH.

KypcoBast pa6ota gomxkHa ObITh MPaBHIIBHO oopMIIeHa, HAITMCAaHA TPAMOTHO U aKKypaTHO.
Haunnate paboTy HYKHO C TIIATEIHHOTO M3YYCHHUS IUCIHILTUHBI B 00BeMe mporpammebl. [lanee
HEOOXOAMMO TO00paTh COOTBETCTBYIOUIMN JUTEPATYPHBIM M TIPAKTHYECKUM MaTepuai. B
MpoIlecce HaMWCaHUST MOXHO TIPUBIICYh JOMOJHUTEIBHYIO JHTeparypy. He Bo3OpaHsercs
UCIIOJIb30BAaHUE TepepadOTaHHbIX MJAHHBIX OJJIEKTPOHHBIX pecypcoB. Pabora momxHa OBITH
JIOTUYHOM, HAYYHOW 1O CBOEMY COJIEP)KaHHIO; B HEM B CHCTEMaTHU3WPOBAHHON (DOpME JOIKHBI
OBITH U3JI0’KEHBI MaTEpUaJIbl TPOBEJCHHOTO UCCIIEIOBAHUS U €0 PE3YIbTaThI.

Beinonnenue o0y4daromyMucs KOHTPOIbHON paboThl MPOU3BOAUTCS C LIEBIO:

1) cucremaruzanyu W 3aKPEIUICHUS MOJYYCHHBIX TEOPETUUECKMX 3HAHUN M MPAKTUUECKHX
YMEHHU;

2) yriryOJeHus] TEOPETUYECKUX 3HAHUI B COOTBETCTBUU C 33/IaHHOM TEMOIA.

TemaTnka KOHTPOJIBHBIX pabOT pa3padaThIBacTCs MPENOIaBaTEIIEM.

KonrponbHast pabota COCTOUT U3:

1) OCHOBHOW dYacTH, KOTOpass OOBIYHO COCTOMT W3 JIBYX PpAa3/CliOB: B IEPBOM pasJele
COJIepKATCS TEOPETUUECKHE OCHOBBI pa3padaThIBAEMOI0 MPUJIOKEHHUS; BTOPBIM Pa3AeioM sIBIISeTCS
IpakTUYecKas 4acTh, KOTOpas NpPEJCTaBI€HAa pacueTamM, rpadukaMu, TaOlIMLIaMH, CXEMaMH,
dopmamu u T.11.;

2) 3aKIIOYEHHs, B KOTOPOM COJIEPXKATCS BBIBOABI M DPEKOMEHIAIMH OTHOCHUTEIHHO
BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUSI MaTepPUaIoB pabOTHI;

3) crHcKa UCTIONB3yeMOM JINTEPATYPHI.
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OcHOBHasi 4aCTh KOHTPOJIbHOM  paboThl, KaKk MNpPaBHJIO, COCTOUT U3 TEOPETUYECKOro U
IIPAKTUYECKOT0o pa3zaenoB. OCHOBHAS 4acTh JOJDKHA COAEP)KATh JaHHBIE, OTPAXKAIOIIUE CYLTHOCTb,
METOJUKY u OCHOBHbIE pe3yNbTaThl BBIMIOJTHEHHOTO UCCIIETOBAHMUS:

- BBIOOp HAmNpaBJCHUs HMCCIEIOBAHUS, BKIIIOYAIOIIUN OOOCHOBAaHHME NMPUHATOrO HANpPABICHUS
UCCIIEIOBaHMsI, METOJa pEIIeHUs 3aJad M HMX CPaBHUTEIBHYIO OLEHKY, pa3paboTKy oOmein
METOJMKH UCCIIEIOBAHMS;

- TeOpeTUYecKue U (WJIK) SKCIIEPUMEHTAIbHbIE UCCIeI0OBAaHUS, BKIIIOYAIOUINE OINpeIeeHIe
XapakTepa M COJEp)KaHUS  TEOPETHMYECKMX  HUCCICJOBAHMM, METOJOB  HCCIIEOBAHMIA;

- 000011IeHUS U OLICHKY pe3y/ibTaTOB MCCIEAOBAHUS, BKIIOYAIONINE OLIEHKY MOJHOTHI PelleHus
IIOCTaBJIICHHOH 3a7a4u

3aKiIo4eHue JOJDKHO COJAEpKaThb HTOTM padOThl, BBHIBOJABI, IOJYyYEHHBIE B XOJA€ padOThI,
pa3paboTKy PEeKOMEHAALUI 110 KOHKPETHOMY HCIIOJIb30BAaHUIO PE3YIbTaTOB pabOThI. 3aKIIIOYeHHE
JOJI’KHO OBITH KPAaTKUM, OOCTOSITENIbHBIM M COOTBETCTBOBAThH MOCTABICHHBIM IIEJISIM U 33]]a4aM.

OdopmieHre KOHTPOJIBHONW paboThl: 00bEéM oT4éTra AOomKeH cocraBisaTh 10-15 crpanui
nevyatHoro Ttekcrta. CreayeT NpUIEpKUBAThCA CIEAYIOMIMX HapaMeTpoB oGopMIIeHHsS OT4éTa:
dopmar nmucra otuéra — A4, pazmepsl noneil: ciesa 30 MM, cpaBa 10 MM, cBepxy u cHu3y 20 MM.
Ipudt Times New Roman, kerns 14. A63anmsiii orctym — 1,5 c¢M, BelpaBHHBaHHE ab3ama — 1o
LIMPUHE, MEXCTPOYHBIM MHTEPBAI — IOJYTOPHBIA. TEKCT IedaTaercs TOJBKO Ha OJHOM CTOPOHE
aucta. CTpaHUIBI JOJKHBI OBITH IPOHYMEPOBaHbl BHU3Y CTpaHULIbI cripaBa. Hymepanus crpanun —
CKBO3Hasl JUIsl BCETO OTYETA, HA IEPBOM (TUTYJIBHOM) JIMCTE HOMEP HE CTaBUTCA.

Kontponbaas pabGora gomkHa OBITH NPaBWIBHO oO(oOpMIIeHa, HamUMcaHa TPAaMOTHO U
aKKypaTHO.

10. IEPEYEHb HH®OPMALIMOHHBIX TEXHOJIOT Ui, UCITIOJIb3YEMBIX
TP OCYHECTBJIEHNU OBPA30OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIJIMHE

Nudopmanmonno-kommyHukanuonnsie TexHojorun (MKT) — mpenomaBaTens MCHONb3yeT
AJid TTOJIYUCHUA I/IHq)OpMaI_[I/II/I IIpyu MTOATOTOBKC K 3aHATHAM, CO3OaHUA MPC3CHTALUMOHHOTO
COTIPOBOXICHUS JICKITMH, CO3JaHUA TEMAaTHYECKUX BeO-CalTOB, HMHTEPAKTHBHOTO OOIICHMS,
y4yacTHs B OHJIAH-KOH(EpeHIUsAX, paboThl B AJIEKTPOHHOW HWH(POPMALMOHHOM  cpene,
WCITOJIB3YETCS CIIEIYIONee TPOrpaMMHOE 0OeCTIeUeHHE:!
- Microsoft Imagine Premium (OC Windows 7 Professional);
- Microsoft Office 2007 Russian Academic OPEN No Level;
- Kaspersky Endpoint Security mis 6usneca - Pacimpennsiii Russian Edition. 1000-1499 Node 1
year Educational Renewal License;
- KOMITAC-3D V13;
- Adobe Reader.

11. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOEXOJIUMOMN
JJIA OCYIMECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLHECCA 1TIO JUCIUIIJIMHE

Buo Haumenosanue

3anamus ayoumopuu Ilepeuensv ocnosnozo ob6opyoosanus M JIP
1 2 3 4
JIk Jleximonnas aynuropust | YueOHast MeOerb, MIPOEKTOP
(MyIbTUMEIMUHBIN KJIacC) | MYJIbTUMEIUINHBIN «CASIO» XJ-
UT310WN ¢ HacTeHHbIM KpEIJICHUEM
CASIO YM-88

NutepaktuBHas jgocka Promethean 88
ActivBoard Touch Dry Erase 6 xacanuii ¢
HACTEHHBIM KPEIUICHHEM W IPOrpPaMMHBIM
obecneuennem Promethean ActivInspire
Mownutop 17"LG L1753-SF (silver-blek)
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CucTeMHBIH 0J10K (AMD
690G, mANX,HDD Seagate 250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD

JIP

JlaGopaTopus o6mieit
TUApaBINKA

YueOHast meOenb, WHTEpPAKTUBHAs JOCKa
SMARTBoard 6801 co BCTPOCHHBIM
npoektopoM Unifi 35 (nuar.77"/195,6 cm);
Tenesuzop LCD 42" Phlips 42 PFL3605;
HacTonpHas maboparopus THAPaBINKH,
Jlaboparopubiii ctenn «Pabota HacocoB
pa3IUYHBIX THUIIOBY;

JIP 1-3

JIP

JlaGoparopus Tuapo-
ITHEBMOIIPHBO/IA

YyeOHnass Mebenb, y4eOHO-Ia00paTOPHBIMA
CTeHJ Ui UW3Y4YEHHUS THAPABIMYECKHUX
npuBoJ0B «[ WIpaBIMUYecKue TPHUBOIBI C
TTJIK»;

lMunpaBnuueckue u MTHEBMATUYECKHE
CUCTEMBl U  CpEIACTBAa  aBTOMATHKHU;
HacronpHas 1abopaTopust THIPABIIVKY,

JIP 4-
17

KP

JlaGopaTtopust
aBTOMaTu3aluu CUCTEM
MIPOEKTUPOBAHUS

VYuebHast Mmebenb, cucTeMHbI 6710k (AMD
690G,mANX,HDD Seagate 250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD;
Cucremnsrii 6110k Cel D-315;

Cucremusniii 6ok CPU 4000.2*512MB;
Mounwutop Tepmunan TFT 19 LG L1953S-
SF;

Cucremuslii 610k AMD Athlon 64X2;
Cucremusiii 0s10k Celeron 2,66;

Ckanep HP 3770;

Momnurop 15 LG;

Cucremuslii 6510k 1Cel 433;

[Tpunatep HP LJ P2015

CP

YuraneHbiii 3a1 Nel

VYyeOnast mebenb, obopymoBanue 10-T1K i5-

2500/H67/4Gb (MOHHTOD TFT19
Samsung);npuntep HP LaserJet P2055D
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Ipuioxenne 1

®OHJI OHEHOYHBIX CPEACTB AJIs1 IPOBEJAEHUW S
MNPOMEKYTOYHOU ATTECTAIIMHU OBYYAIOIIUXCHA ITO JTUCIUITIMHE

1. Onucanue GpoHAa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne
JIeMeHT dOC
KoMIIe- Paznen
KOMIIETeHLIMH
TEeHIUH
OIIK-2 | CriocobOHOCTE 1. Beenenue. Ilpenmer ruapaBiuku u DK3aMEHAIOHHBIE
MPUMECHSITh KpaTKasi UCTOPUS €€ PA3BUTHSL. BOIIPOCHI
COBPEMCHHBIC 1-4
METOIbI 1. OcHoBbI rusipocTaTuKu. OCHOBBI DK3aMeHaIHOHHEIE
HCCIICI0BaHM, THJIPOIMHAMUKH. BOIIPOCHI
OIIEHUBATh U 5- 14
OpPEACTABIISATD 2. IM'mapaBauyueckue COnpoTUBICHUS. DK3aMeHaIlMOHHLIE
pE3yJIbTaThI Hcreuenue KUAKOCTH U3 OTBEPCTUH, BOIIPOCHI
BBITIOJTHEHHOU HACAJIKOB M M3-TI0J] 3aTBOPOB. 15-26
paboT 3. [uapaBIMYecKuii pacyeT MPOCThIX | DK3aMEHAMOHHBIE
TpyOOIPOBO/IOB. BOTIPOCHI
27-32
} . HAPABINYECKHE MAIIHHEL K3aMEHAIlMOHHEIE
[1K-4 CrocoOHOCTE B 4 T e
CcOCTaBe BOTPOCH
KOJIJICKTHUBA 33-37
HCHOIHATCIICH 5, O611ast XapaKTepHCTHKA DK3aMeHAIMOHHBIE
yqaCTEOBaTB B ruaponpuBoaa. Paboune KuaKOCTH st BOTIPOCHI
paspapotke ruapocucteM. [ uapapnudeckue TUHUH. 38-45
KOHCTPYKTOPCKO-
v 6. Hacocsl 1 ruipoMOTOpEI. DK3aMeHaIMOHHBIE
TCXHIHICCKOH T'unpomnuaapsl. I uapopacopeaeuTen BOIPOCEI
JTOKYMEHTaIuU P DB popactip 46p57
HOBBIX WA 7 P 5
. eryiau asi ¥ HAIIPABIISIOIIAs K3aMeHAI[MOHHbIE
MOJICPHU3UPYEMBIX yHpyrom p m 1
THIpOAIaparypa. BOTIPOCHI
o0pasIos .
BcnomorarenbHbie yCTpOHicTBa 58-70
Ha3eMHBIX
ru HCTEM
TPaHCIIOPTHO- APOCHCTC
TeXHONOTHIECKIX 8. ManpaBnuueckue crieasmume DK3aMeHaI[MOHHBIE
P ——— MPUBOBI (THAPOYCHUITUTEIH ). BOIIPOCHI
KOMIIJICKCOB 71-75
0. CucrteMbl pa3rpy3ku HacCOCOB U DK3aMEHaIMOHHBIE
PETYIUPOBAHUSI TUAPOABUTATEIICH. BOTIPOCHI
76 - 80
10.  Cxembl TUMOBBIX THAPOCHCTEM. DK3aMeHaI[MOHHEIE
BOIIPOCHI
81-86
11. IIueBMaTHuecKHUW MIPUBO. DK3aMeHaIMOHHbIE
BOIIPOCHI
87 -89
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2. JK3aMeHAIlHOHHbIE BONPOCHI

Komnerenuun Ne 1 HaumMeHOBaHUE
Ne 9K3AMEHALIMOHHBIE =
n/n BOITPOCHI pasjena
Kon Omnpenenenne
1 2 3 4 5
1. | OIIK-2 | CnocoOHOCTb 1. Kparkas HCTOpPHUS pazButus | 1. Brenenue.
MPUMEHSITh THIPABIIHKH. [IpenMer runpaBIuKu
COBpeMeHHBIC MeTOABI | 2. JKUAKOCTH M CHJIBI JICUCTBYIOIIME | M KpaTKasi HCTOPHS €€
HCCIICIOBAHUS, Ha Hee. pa3BHUTHSL.
OIIEHUBATh U 3. MexaHndecKkrue XapaKTEPUCTHKHU.
MPECTABIISATh 4. (OCHOBHBIE CBOMCTBA KUIKOCTEH
pe3yIbTaThI
BBITIOJITHCHHOU paboThl | 5. ['mapocTaTuveckoe 1aBlICHHE. 2. OCHOBBI
6. OcHoBHOE ypaBHEHHE | TUIPOCTATUKU.
TUJPOCTATUKH. OCHOBEI
7. JlaBicHue YKUJIKOCTH Ha | TUIPOJUHAMHUKHY.
MJIOCKYIO HAKJIOHHYIO CTCHKY.
8. JlaBienue KUJIKOCTH Ha
MUAJTUHIPUYECKYIO TIOBEPXHOCTD.
9. 3akoH  Apxumena U €ro
MIPUIIOKEHUE.
10.  IloepxHocTu paBHOTO
JIaBJICHUS.
11. OcHoBHBIE IOHATHA O IBMKEHUU
JKHIKOCTH.
12. VYpaBuenwue bepnynnmn TUIS
2. [1IK-4 | CrocoGHOCTE B AaeaIbHON KUIKOCTH.
COCTaB€ KOJUIEKTUBA 13. VYpaBuenwue bepuymm 1S
HUCHOJIHUTEIEH peanbHOM KUAKOCTH.
y4acTBOBaTh B 14. M3mepeHue CKOpOCTH IOTOKa H
pazpaboTke pacxojia KUIKOCTH.
KOHCTPYKTOPCKO-
TEXHUYECKOH 15. PexuMBbl IBUKEHUS KAIKOCTH. 3. IMuppaBnueck

,Z[OKYMGHTaI_[I/II/I HOBBIX
JER10 1
MOJEPHU3UPYEMBIX
00pa3IoB Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTMYECKHUX
MallliH 1 KOMIIJICKCOB

16. Kasuranus.

17. Tlorepu Hamopa THpH JAMUHAPHOM
TEYCHHUH KUIKOCTH.

18. Ilotepu Hamopa npu TypOyJEHTHOM
TEYCHHUH KUIKOCTH.

19. MecTHbIE
COTMIPOTHUBIICHUS

20. McTeyeHue vepes3 mMajable OTBEPCTHUS
B TOHKOH CTEHKE MPHU MOCTOSHHOM
Harope.

21. Ucteuenne npu HECOBEPIICHHOM
COKaTHUH.

22. VicteueHue 1moj ypoOBEHb.

23. UcTeyenne 4depe3 HACaJIKU TMpHU
MIOCTOSTHHOM Harope.

24. VicteyeHus: d4epe3 OTBEPCTHS U
HACa/IKU MPHU MEPEMEHHOM Harope
(OTIOPOKHEHHE COCYIOB).

25. WcreyeHue wu3-moj  3aTBopa B
TODU30HTAIBLHOM JIOTKE.

TUAPaBINYCCKUE

nue COHpOTI/IBHeHI/I}I.
HcTeuenne xxuakoctu
U3 OTBEPCTUH,
HACaJKOB U M3-T10/1
3aTBOPOB.
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26. [lapneHre CTpyM IKMIKOCTH Ha
OrpakIaoLINe ITOBEPXHOCTH.

27. Ilpocroit TpyOOIIpPOBOT
MMOCTOSIHHOTO CEUSHHUSI.
CoenuHenus
TpyOOIPOBO/IOB.
CrnoxxHbIe TPYOOTIPOBO/IBI.
TpyOGorpoBo k! C
noxavei KUIKOCTEMN.
IM'mppaBnuueckuii yaap.
N3menenue MPONYCKHOU
CIIOCOOHOCTH  TPyOONPOBOJIOB B

MPOIIECCE UX IKCIUTyaTaIiH.

28. MIPOCTHIX
29.
30. HACOCHOH
31.
32.

33.JlonacTHBIE HACOCHL.
34.IlopurHeBbIe HACOCHI.
35.MHaukaTopHas
MOPIITHEBBIX HACOCOB.
36.bananc sHepruu B Hacocax.
37.0003HaueHnEe DJIEMEHTOB THAPO- U
MTHEBMOCHCTEM.

JayarpaMmma

38.CTpyKTypHas cxema ruIporpuBoa.
39.Knaccudukanust ¥ mpuHIMAN pabOTHI

THIPOTIPUBO/IOB.
40. IlpeumymectBa © HEIOCTaTKU
THIPOTIPUBOJIA

41. XapakTepucTuKa pabounx
JKUIKOCTEH.

42. Beibop u skcmuryaranusi pabodmx
JKUIKOCTEH.

43. 'mapaBauyecKue JTUHUU.

44, CoenuHEHHS.

45. PacueTr ruapoTMHUNA.

46.I'mapaBinueckue MAaIlUHbI
[IECTEPEHHOTO THUTIA.

47, ITnacTuHYaTEIC HAaCOCHI n
THIPOMOTOPHI.

48. PamuanbHO-TIOPIIHEBBIE HACOCHI U
THIPOMOTOPBHI.

49. AKCHaJIbHO-TIOPIIHEBBIE HACOCHI U
THIPOMOTOPHI.

50. MexaHHU3MBI c THOKNMU
pa3IeUTeIsIMU.

51. Knaccudukanust ruipOnuiInHIpOB.
52. I'mapounnuHApPEl TPSIMOIMHEHHOTO
JIEUCTBUSL.

53. PacueT ruporuiInHIpOB.

54. TToBOpOTHBIE TUIPOMIUHIPHI.
55.3010THHKOBBIE
TUAPOpaACIPEICTUTENH.

4, I'mppaBamueck
W pacyeT MpPOCThIX
TpyOOIPOBOIOB.

5. I'mppaBnuueckue
MalluHbI

6. OOmas
XapaKTEePUCTUKA
THAPOIPUBOIA.
Paboune xunxoctu mid
THUIPOCHCTEM.
I'mapaBnuueckue
JIMHUHN

7. Hacocu u
TUAPOMOTOPBHI.
IM'mapouruHAPSL.
I'mppopacnpenenurenu
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56. KpaHoBble ruipopacnpeenuTenu.
57. Knamanzsle ruipopacipeieanuTenu.

58.HamnopHble rupoKIanaHsl.
59.PeyKIIMOHHBIN KiIanaH.
60.0O0paTHbIe THAPOKITATIAHBI.
61.0rpannuureny pacxoza.
62./lenuTenu (CyMMaTophl) MOTOKA.
63.Ipoccenu u peryasaTopsl pacxoaa
64.I'uapobaku 1 TeMI000MEHHUKH.
65.OUIBTPHI.

66.YI0THUTEIbHBIE YCTPOUCTBA.
67.I'mapaBIuyecKue aKKyMyJISATOPHI.
68.I'unpo3zamkH.
69.I'mapaBnuueckue pene JaBiIeHUS W
BpPEMEHH.

70.CpencrtBa u3mMepeHwusl.

71.Knaccudukamms THIAPOYCHUITHTEIICH.

72.I'uapoycuiuTens  30JI0THUKOBOTO
THUIA.

73.I'mppoycunurenb ¢ COIJIOM H
3aCJIOHKOM.

74.I'mapoycunuTenb  CO  CTpYHHOM
TPYOKOH.

75.JIByXKackaJHble YCUIIUTEINH.

76.Crioco0OsI
JTaBJICHUSL.
7'7.JIpoccenbHOE peryInpoBaHUE.
78.00BbeMHOE peryIupoBaHUe.
79.KoMOMHHUPOBAaHHOE PEryIHPOBAaHUE.

pasrpy3ku HacocoB OT

80.CpaBHenue croco0oB
peryinupoBaHus.
81.I'mapocucteMbl C  pPErylIUpyeMbIM

HACOCOM M JIPOCCEJIEM.
82.I'mpocucTeMsl C JIBYXCTYIEHYAThIM
YCHUJICHUEM.

83.I'mapocucremsl HEIMPEPBHIBHOTO
(k0y1e0aTeTHLHOTO) IBUKCHUSI.
84.2nexTporupaBINuecKue CUCTEMBI C
peryinupyeMbIM HACOCOM.
85.I'mnpocucteMsl c
CIIapEeHHBIMH HACOCaMH.
86.IluTanre OJHUM HACOCOM JBYX H
HECKOJIBKO THIPOJIBUTATENEH.

JIBYMSI

87.0cobennocTtu MMHEBMATHIECKOTO
MIPHBO/IA, TOCTOMHCTBA M HEJIOCTATKH.
88.Teuenue Bo3myxa.
89.lcnoHUTENIbHEIE ITHEBMATHYECKHE
yCTpOMCTBa

8. Perynupytomas
u HampaBJIsIOLLas]
rUApoanmaparypa.
BcnomorarenbHbie
YCTpOMCTBa
THJIPOCUCTEM

9. TI'mppaBnuyeckue
cIensiue MIPUBOJIBI
(TUIAPOYCUITUTEINN).

10. CucreMsl
pasTpy3KH HAacoOCOB W
peryaupoBaHus
TUIPOIBUTATETIEH.

11. CxeMbl
TUTIOBBIX THIPOCUCTEM.

12. ITneBMmaTHuec-
KU TIPUBO/I.
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3. Onucanue noka3areseii 1 KpUTepHeB OLEHUBAHUA KOMIETeH it

IlokazaTenu Ouenka Kputepun
3HaTh: OneHKa «OTJIIMYHO» BBICTABIIAETCS
(OIIK-2) oOyuJaroremMycs, eCii OH JIEMOHCTPUPYET
METOAMKHU UCCIET0BAHNS ITOJTHOE€ OCBOEHUE TEOPETUYECKOTO
KOHCTPYKIUI HAa3eMHBIX coJiepKaHusl JUCHUIUIUHBL, IPECTaBISET
TPAHCIOPTHO-TEXHOJIOTUYECKHUX OTUIHHO MPaKTUYECKHE HaBbIKU PabOTHI Ha
CHUCTEM; Y4EOHBIX CTEHJ]aX yYETOM OCHOBHBIX
(ITK-4) TpeboBaHuii 6€30MaCHOCTH; BCE yUeOHBIE
OCHOBBI KOHCTPYKTOPCKO- 3a/1aHMsl BBIMIOJHEHBI MPABUIIBHO, KAY€CTBO
TEXHUYECKON JOKYMEHTAIIMN HOBBIX UX BBITIOJIHEHUS OLIEHEHO YUCJIOM 0aJlioB,
WIA MOJEPHU3UPYEMBIX 00pa3IoB OJIM3KUM K MaKCUMaJIbHOMY.
HAa3€MHBIX TPAHCIIOPTHO- OrneHKa «XOpoI1I0Y BBICTABIISAETCS
TEXHOJIOTHYECKUX MAIlIUH U o0yyJaromemycs, €ciili B yCBOCHUHU
KOMILJIEKCOB; XO0po11o y4eOHOro MaTepHasia UM JIOMyIIeHbI
YMmern: HeOoubIIe TPOOeTbl, HE UCKa3UBIIINE
(OIIK-2) cojiepKaHue OTBETA; JOMYIICHBI OIMH —
IIPOBOAMTD UCCIIEIOBAHUS 1Ba Heodera B JOPMUPOBAHUH HABBIKOB
KOHCTPYKIIMIA HA3€MHBIX pELICHNI TPaKTUYECKUX 3a/1a4.
TPaHCIIOPTHO-TEXHOJIOTUYECKUX OreHka «y/10BIETBOPUTEIHHOY
CUCTEM; YIOBJIETBO- | BBICTaBJIsIETCS 00yYarOIeMycs, €Clid B €r0o
(ITK-4) PHUTEJILHO | OTBETE COJEPIKAHUE TEOPETHUECKOTO
pa3pabatbIBaTh OCHOBBI MaTepuasa pacKpbITO HETOIHO, HO
KOHCTPYKTOPCKO-TEXHUYECKON MoKa3aHo o0I1ee MOHMMAaHKe BOIIPOca.
JIOKYMEHTauU HOBBIX WU
MOJCPHU3UPYCMBIX 00pasios Hey/JI0BJIeT- | OOyYaroIUICs IEMOHCTPUPYET MOJTHOE
Ha3C¢MHBIX TPAaHCIIOPTHO- | BOPHUTENbHO | OTCYTCTBME 3HAHUI OCHOBHBIX ITOHATHI
TEXHOJIOTMYECKHUX MaIIuH " TUAPABIUKY U THUIPOMTHEBMOIIPUBOIA
KOMIIJICKCOB; CJIM, HaBBIKOB peLICHUS TPAKTUYECKHUX
Baaners: 3a/1a4 Ha y4eOHBIX CTEHIaX.
(OIIK-2)

METOANKaAMM UCCIIEAOBaAHUA
KOHCTPYKIIMIA HA3€MHBIX
TPAHCIIOPTHO-TCXHOJOTUICCKUX
CHUCTEM;

(TTIK-4)

HaBBIKAMH pa3padOTKH
KOHCTPYKTOPCKO-TEXHUYECKOM
JOKYMEHTAIIMU HOBBIX WU
MOJICPHU3UPYEMBIX 00PA3IOB
HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYCCKUX MallluH U
KOMIIJIEKCOB.

4. Meroauyeckue Marepuajbl, ONpeaesoliue MPoueAypPbl OLEHUBAHUS 3HAHMIA,
YMeHHUii, HABBIKOB H ONBITA J1eSITeJILHOCTH

N3yuenne auCHUTITAHBI

«['mapaBmvka W THIPOITHEBMOIIPUBOI»

OXBAaTbIBAaET KpYr

BOIIPOCOB, OTHOCSIIIUXCA K HAyYHO-MCCIEIOBATEIBCKOMY M MPOEKTHO-KOHCTPYKTOPCKOMY BHJIaM
pohecCHOHANBHOM N1eATENbHOCTH BBIMYCKHUKA B COOTBETCTBHH C KOMIIETEHLMSIMH WU BHIaMU
NESTENIbHOCTH, YKa3aHHBIMH B YI€OHOM IIJIaHE.
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[Ipy moAroTroBke K HSK3aMEHY PEKOMEHJIyeTcs 0co00e BHHUMaHHE YAETUThH CIeIyIOIIUM
BOIIPOCAM:

1. Beenenue. [Ipeamer runpaBiauku v KpaTKas UCTOPUSI €€ PA3BUTHSL.

2. OcHOBBI TUIpoCcTaTUKU. OCHOBBI TUAPOIUHAMUKH.

3. I'mapaBauyeckue conpoTuBieHus. McTreueHne )XUAKOCTH U3 OTBEPCTH, HACAJKOB U
U3-TI0]] 3aTBOPOB.

4, ['uapaBauyecKuii pacyeT MPOCTHIX TPYOOIIPOBOIOB.

5. lMuppaBnrueckre MalIvHEL.

6. OO0mas xapakTepHCTHKa THUAPONpPUBOAA. Paboune >XKUAKOCTH ISl THAPOCHUCTEM.
I'mopaBnuueckue TuHUM.

7. Hacocsl 1 rugpomoTtopsl. ['uapouunusapsel. ['uapopacnpeaenuTenn

8. Perynmupyromass u  HampaBisiolias — TUApoanmaparypa. BcnomorarenbHbIC
YCTPOMCTBA THIPOCUCTEM

9. lMuppaBnuueckue cieasye NPUBOAbI (THAPOYCHIIUTENH).

10. CucTembl pa3rpy3Ku HaCOCOB M PETYIUPOBAHUS THIPOIBUTATEIICH.

11. CxeMbl TUIIOBBIX TUAPOCUCTEM.

12. [THeBMaTHYECKUI TPUBOI.

3akperuieHue BCeX BOMPOCOB, PEKOMEHAYEMBIX ISl JIaOOpaTOpHBIX padoT, a TakkKe NpHU
HNOJArOTOBKE K JK3aMEHy, TpeOyeT OCHOBATEIIbHOM CaMOCTOSITEIbHOM IOJArOTOBKU. YUHThIBas
3HaYMMOCTh CaMOCTOSATEIbHON pabOThI, JIMTEPATypa, BOMPOCH! I CaMOINPOBEPKU - B paszzenax
«JlaGopaTopHblie paboTh» U «DOHI OLIEHOUHBIX CPEJICTB.

Pabora c nurepatypoii sBusiercs o0s3aTenbHOU. [Ipyu 3TOM MPUBETCTBYETCS MPHUBIICUEHUE
JIOTIOJIHUTEIIbHBIX UICTOYHUKOB U3 MIHTEepHeTa. B ciaydac BOSHUKHOBEHUS ONPEACICHHBIX BOIIPOCOB,
00yJaromuncss MOXeT OOpaTHTbCSA K IMPENOAaBaTeNI0 3a KOHCYJbTAllMed Kak Ha J1abopaTOPHBIX
paboTax, Tak ¥ BO BpeMsl HHAUBUAYaAJIbHBIX KOHCYJIbTALUM.

[IpenycMoTpeHo npoBeieHNe ayAUTOPHBIX 3aHATUN B BUJE JIEKLIUH, JJAOOpAaTOPHBIX paboT B
COYETAaHHUH C BHEAYUTOPHOU pabOTOM.
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Ipuioxenne 2

AHHOTALUSA
padouyeii mporpaMMbl JUCHHUILIHHBI
I'mapaBiauka ¥ rTHAPONHEBMONPUBO/

1. Heau 1 3a1a4n JUCHUNIMHBI
Ilenbto u3yuyeHUs NUCUUIUIMHBI SIBISIETCA: OCYIIECTBICHHE WH()OPMALMOHHOTO MOMCKA IO
OCHOBaM TMJpaBIMKH M ruaponHeBmonpuBona CJIM, ywactue B cOCTaBe KOJIJIEKTUBA
WCTIOJTHUTEJIEN MPHU MPOU3BOJICTBE M UCIIBITAHUM TuapoarperatoB C/IM.

3az[aqeﬁ HU3YyUYCHUA OUCHUINUIMHBI ABJIACTCA: IMOJIYYCHUC O6H_II/IX CBGI[CHI/Iﬁ 00 OCHOBHBIX

TEHACHIMSIX W HANpaBICHUSIX B Pa3BUTHUM OOOPYNOBAaHUS, HCIOJB3YEMBIX Ha MPEANPUATHUIX
CTPOUTEIILHOTO KOMIUIEKCA, TOJydeHHe OOMMX CBeACHH 00 OCHOBHBIX HAay4YHO-TEXHUYECKHX
npobiieMax U MepcreKTUBaxX pa3BUTUS HAYKH U TEXHUKHU B 00JIACTU CTPOUTEIbHON WHIYCTPHH.

2. CTpyKTYypa IMCHUILIHHbI

2.1

Pacripenenenrie  TpyZOEMKOCTH IO OTHEIBHBIM BHAAaM Y4YEOHBIX 3aHATUH, BKIIOYAs

camocTosTeNnbHyto padory: JIP — 35 gac., JIk-35 gac., CP — 155 yac.
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTaBISAET 252 4acoB, 7 3a4ETHBIX €IUHUII.

2.2 OCHOBHBIE pa3/ieibl TUCIUIUIUHBL:

1.
2.
3.

ISR

~

9.

Beenenue. IIpeamer ruapaBiauku U KpaTKas UCTOPUS €€ Pa3BUTHSL.

OcHoBbI rugpocTatuku. OCHOBBI TUAPOJUHAMUKH.

I'mppaBnuueckue conporuBieHus. Mcreuenne UIKOCTH U3 OTBEPCTHUM, HACAIKOB U U3-TI0]1
3aTBOPOB.

I'uapaBarueckuii pacueT MpOCTHIX TPYOOIPOBOIOB.

['mppaBnnueckre MalIvHBIL.

OOmiast  xapakTepucTUKa ruaponpuBoaa. Pabouwe JKUAKOCTH IS THIPOCHCTEM.
['mppaBnuyeckne TUHUN.

Hacocer u rugpoMoTopsl. ['mapounnusapsl. I 'uapopacnpenenurenu

Perynupyromas u HampaBisitolias Tuapoanmnaparypa. BcmomoraTenbHble yCTpOMCTBA
TUAPOCUCTEM

[MunpaBnuueckue cnesniye NpuBoabl (THAPOYCUIUTENH).

10. Cucremsl pa3rpy3Kud HACOCOB U PETYITHPOBAHUS THIPOIBUTATEIICH.
11. Cxembl TUTIOBBIX THAPOCUCTEM.
12. ITHeBMaTHUYCCKU TTPUBO/I.

3. [InanupyemMsle pe3yJbTaThl 00yUeHHs (MepeyeHb KOMMETEeHIHi)

[Ipornecc n3yueHus: TUCIMITIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHIA:

OIIK-2

- CIOCOOHOCTh INPpUMCHATE COBPEMCHHBIC MCTOABI HCCIICAOBAaHUA, OLCHHUBATL U

NPECTaBIATh PE3yIbTAThl BBIMOJIHEHHON PabOTHI,

[1K-4

- CHOCOOHOCTH B COCTaB€ KOJUJICKTHBA MCIIOJIHHUTENEH ydacTBOBaTh B pa3pabOTKe

KOHCTPYKTOPCKO-TEXHUYECKOH TOKyMEHTALUN HOBBIX MJIM MOJCPHU3UPYEMbIX 00pa3II0B HA3EMHBIX
TPaHCIIOPTHO-TEXHOJIOTMYECKUX MALIUH U KOMIIJIEKCOB.

4. Bua npoMe:KyTOYHOM aTTeCTAIlUM. DK3aMEH.
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Ipuioxenne 3

IlIpomoxkon o 0ononneHuAX u U3MEHEHUAX 8 padoueil npozpamme
na 20__ -20 yueoHwlit 200

1. B paGouyro nporpamMmmy 1o JUCHUIUIMHE BHOCATCS CIETYIOLINE JOMOTHEHHMS:

2. B pabouyto mporpaMMy 1o JUCIMILIIMHE BHOCATCS CIEIYIOINE U3MEHEHUS:

[Ipotokon 3acenanus kapeapst CAM Ne OT« __ » 20 r.,

3aBenyrouuii kadeapoit

(noonuce) (©.1.0.)
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[Iporpamma  cocTaBiieHa B COOTBETCTBUH  C

denepanbHbIM  TOCYIAapCTBEHHBIM

0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICHIETO 00pa30BaHMsA MO HampaBieHHUI0 moaroroBku 23.03.02
HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKHE KOMIUIEKCHI OT «06» Mapta 2015r. Nel62

s Haoopa 2014 roaa: u yue6HbM mianoM OI'BOY BO «bpl'V» mns 3aounoii popmbl 00yueHus

oT «03» mronst 2018r. Ne 413;
IIporpammy cocraBuJI:

®enopoB Bsiuecnas CepreeBud, K.T.H., JOLEHT

PaGouast mporpamMmma paccMOTpeHa 1 yTBepkaeHa Ha 3aceganuu kadeapsr CJIM

oT «24» nexabpst 2018r., mpoTokon Ne6

W.o. 3aBenyromero kadeapoi CJIM

COI''TACOBAHO:

W.o. 3aBenyromiero kadeapoit CAM

Jupexrop OubIroTeKn

Pabouas mporpamma ogoOpeHa MeToanueckoit komuccueir M@
oT «28» nexabps 2018 r., mpoTtokos Ne5

[Ipencenarens meToanveckon komuccun M@

COT'JTACOBAHO:

HauanpHuk
y4eOHO-METOIMYECKOr0 YIPaBICHUs
Perucrpanuonnsiii Ne

K.H. ®urypa

K.H. ®urypa

T.®. CoTtHUK

I'.H. IInexanos

I'.I1. HexeBenn
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