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PabGouyas nporpaMmma JUCUMILIHHBI

anpaBnuqecm/Ie MAIIUHbI 1 THAPONIPUBOJX

Bakperuiennas kadeapa Kadenpa ropsoro jena
Hampasnenue moarotroBku 21.05.04 T'opuoe nemno
Crenanuzanys OnexTpuduKanys 1 aBTOMaTH3aIHsl TOPHOTO MPOU3BO/ICTBA
Kpanudukanus TopHblii HHKeHep (cenuaJucT)
®dopma oOyueHns Qunas
OO6mast Tpy10eMKOCTh 33ET
YacoB 1o yueOHOMY IIaHy 108 @DopMBI KOHTPOJIS B CEMECTpE:

B TOM 4YHCJIC:

ayTUTOPHBIC 3aHITHS 72 9K3aMeH B 6 cemecTpe
caMOCTOsTeNIbHas: paboTa 18

4acoB Ha KOHTPOJIb 18

CemecTp(bl) U3yYCHUS 6

Pacnpene.ﬂe}me YaCoB JUCHMILIMHBI 110 CEMeCTpaM

Cemectp 6 HUroro
Bun 3apsaruit VII PI1

Jlexkun 36 36 36
IIpakTuueckue 18 18 18
JlabopaTopHsbie 18 18 18
KonrakTtHas pabora 72 72 72
Cawm. pabora 18 18 18
Yackl Ha KOHTPOJIb 18 18 18
HUroro: 108 108 108
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1. HEJIN OCBOEHUSA

Heap (MCHMIUIMABI — GOPMUPOBAHUE YMEHHUH M HaBBIKOB, HEOOXOANMBIX [UIS W3yUCHUS THAPABIMUECKUX MAIINH
U METOAOB HH)KEHEPHBIX pAacyeToB TUAPO- U IHEBMONPHUBOJAA U UX TNPUMEHEHHUS B MNPOEKTHUPOBAHUM U
9KCIUTyaTalliM TOPHBIX MallMH M OOOpYIOBaHMs, a TaKKe CHUCTEM BO3AYXO- M BOJOCHAOKEHHS TOPHBIX
MpeaNPUATHH.

3amaun QUCHUTIJIHHBI

1. M3yueHne KOHCTPYKIHWH, MapaMeTpOB M XapaKTEPUCTHK THAPABINYECKHX M IHEBMATHUECKHX MAlIMH |
pHOOpeTEeHNE HABBIKOB HH)KCHEPHBIE PACUETOB I'MPOITHEBMOIIEPEAd Ha OCHOBE 3aKOHOB TH/IPABIIHKH;

2. IIpnoOpeTeHe HaBBIKOB COCTABIICHHS MPHHIMNUAIBHBIX THAPO- U THEBMOCXEM ISl IPUMEHEHHUS B pa3paboTke
U 3KCILTyaTalliu TUAPOIIHEBMOIIEpeaay;

3. IlproOpereHne MpakTHYECKUX HABBIKOB PAaOOTHI C THAPONPHBOIOM B JIAOOPATOPHBIX YCIOBUSX M ONpE/ICICHHs
€r0 XapaKTEepUCTHK.

2. MECTO B CTPYKTYPE OFPA30BATEJIbHOM ITIPOT'PAMMBI

Yacts OIIOII BO (6a30Bas1, BapuaTuBHas) | bazoBast

2.1 TpeGoBaHus K mpeIBapUTEIbHOI MOATOTOBKE 00YYAIOIINXCH

2.1.1 | HayepraTtenpHas reoMeTpusl, HHKCHEPHAs! 1 KOMIbIOTEpHast rpaduka

2.1.2 | ®usnka 1l

2.1.3 | ®usuka 2

2.1.4 | dusmxka 3

2.1.5 | I'mppaBmuka

2.1.6 | CompoTHuBICHHE MaTepHAaJIOB

2.1.7 | OcHOBBI B3aMM0O3aMEHIEMOCTH

2.2 Jucuuniunel (Moayan), npaktuxku 1 HUP, 111 KoTopbix HE00X0AUMO 0CBOECHHE JaHHOM
AUCHUILUTHHBI KaK NMpeAllecTBYOIIee

2.2.1 | Hage:xxHOCTh M IHAarHOCTHKA TOPHBIX MAIIHH

2.2.2 | TopHble MamIMHBI U 000PYIOBaHHE

2.2.3 | BomouniamoBoe X035HCTBO

2.2.4 | Ilpon3BoACTBEHHAs NMPAKTHKA 10 TOJYYCHUIO MPOECCHOHAIBHBIX YMEHUH 1 HABHIKOB - 1

2.2.5 | Ilpon3BoAacTBEHHAs MPAKTHUKA 10 TOJYYCHUIO MPOECCHOHATIBHBIX YMEHUH 1 HABBIKOB - 2

2.2.6 | Ilpon3BoACTBEHHAS NMPAKTHUKA 10 TOJYYCHUIO MPOECCHOHATBHBIX YMEHHH M HABBIKOB - 3

2.2.7 | Ilpon3BOACTBEHHAs NIPAKTHKA 10 TOJYYCHUIO MPOeCCHOHATBHBIX YMEHHUH 1 HaBBIKOB - 4

2.2.8 | IlpenaumuioMHast NpaKTHKA sl BBIIOJTHEHHS BBIMYCKHOHN KBaJIM(UKAIIMOHHON paboTh

2.2.9 | 3amwura BBIITYCKHOH KBaIH(UKAIMOHHOM pabOThI, BKIIOYas HOATOTOBKY K HMPOLELype 3aIInuTe 1
HpOLEYPY 3aIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHU S KOMITETEHIIUA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYUYEHNSA 11O JUCIUTIJIMHE

I1K-1.7: rOTOBHOCTh IPUHUMATh Y4aCTHE BO BHEJPEHNH aBTOMAaTH3MPOBAHHBIX CHCTEM YIIPABICHUSI
IIPOU3BOJCTBOM;

3HaTh: 3-1 cTpyKTypy THAPONPHBOIA U XapaKTEPUCTUKHU IPHUMEHAEMOT0 000PYAOBaHHUS;
3-2 MEeTOUKY pacdeTa M MPOSKTUPOBAHUS THAPONIEpeay;
YMers: V¥-1 ocymiecTBIATh BEIOOP THAPABINYECKOTO 000PYIOBaHKSA U allapaTyphl I 3aJaHHBIX

TEXHOJIOTUYECKUX YCIIOBUIA;
VY-2 «uuTaTh» TUAPABINIECKHIE CXEMBI;

Bnagers H-1 npoBeneHNs THIOBBIX THAPOJMHAMUYECKHX PACYETOB U BEIOOPA THAPOMEXaHHYECKOTO
HaBBbIKOM! o0opyoBaHus

[1K-3.1: roTOBHOCTH y4acTBOBATh B HCCIIEOBAHUSIX OOBEKTOB MTPOPECCHOHAIBHON ESTEIEHOCTH U UX
CTPYKTYPHBIX JIEMEHTOB,

3HaTh: 3-1 cTpyKTypy HIHEBMONPUBOJA U YCTPOICTBO MHEBMATUYECKUX MAIIHH;
3-2 NpUHILUIIEI COCTABIICHUS CXEM THJIPABINYECKUX 1 THEBMAaTHYECKHUX Mepeaay;
3-3 TUIIOBBIE CHCTEMBI BOJJOCHA0KEHHUS M OTOIUICHHSI TOPHBIX MPETIPHATHH;

VYMers: VY-1 noxpbupaTth MHEBMOOOOPYIOBAHHE IS 33IJaHHBIX TEXHOJOTHYCCKUX YCIOBUH;
V-2 paccCUUTHIBaTh HECJIOKHBIC CHCTEMBI BOJJOCHA0KECHUS M OTOILICHUS,
Bnaners H-1 noucka uH(bpOopMaIMK B CIIPAaBOYHOH HOPMATHBHO-TEXHHICCKON TOKYMCHTALIUHY;

HABBIKOM.




TIK-3.2: rOTOBHOCTE BBIITOJIHSATE IKCIICPUMCHTAJIbHBIC 1 J'Ia60paTOpHI)I€ HCClicJOBaHusA, UHTCPIPETUPOBATH

TIMOJIYYCHHBIC PE3YJIbTAThI, COCTABIIATh U 3aIMUINATE OTYCTHI,

3HaTh: 3-1 ycTpOHCTBO TaOOPATOPHBIX U UCTIBITATEIFHBIX CTCHIIOB;
3-2 METOAUKY IOJYUCHUS SKCIIEPUMEHTAIIBHBIX JaHHBIX Ha CTCHAE,
3-3 mpaBuiia 0XpaHbl TpyAa IpH paboTe Ha Ta0OPaTOPHOM M HCIBITATEIHFHOM CTEHJIE;
YMerb: V-1 mMepsATh THAPOANHAMIYECKUE MTapaMeTPHI C IIPIMEHEHNEM THIIOBBIX H3MEPHTEIbHBIX
puOOpOB,;
VY-2 cTponTh XapaKTepUCTHKH THAPOMAIIHNH IO Pe3yIbTaTaM JabopaTOPHBIX HCCIICOBaHH;
Bnanmers H-1 paGoTsl Ha Ta00pPaTOPHBIX CTEHIAX.
HaBBIKOM:
4. CTPYKTYPA U COAEPKAHUE
Koua-
Kon HaunmeHnoBaHue pa3ieioB U TeM
Cemectp BO Komnerenuun | Jluteparypa | Ilpumeuyanue
3aHATHSA /Bup 3ansiTus/
qacoB
1 Pasnen 1. M'mapaBianyeckne MaIIHHbI 6 33
1.1 T'uapaBiuyecKre MalMHbI U IEpeIavn.
IK-1.7
Paboune )KUIKOCTH THAPOIPHBOIOB. 3-1.3.2 11
CTpuyKTypa, TIPUHLIHIT ACHCTBHS 6 2 MK-3.1 1.2
CBOMHCTBA r'HAPOOOBEMHBIX Mepead
3-2 J1.2.1
(ruzponpuBoa).
[nexuus/

1.2 OCHOBHBIE 3JIEMEHTHI THAPOIEpeaay.

O0BEMHBIE, MEXaHUYECKUE U TIK-1.7 JI1.1,
THJPaBJINYECKUE TOTEPH MOIIHOCTU B 6 2 3-1,3-2 JI1.2
ruapomarmse, KIT/I. TIK-3.1 J1.2.1
[nexuusi/ 3-2

13 O0BEMHBIE HACOCEI. K-1.7
[IpuHuMn nefcTBUs, OCHOBHbIE 3-1.3.2 JI1.1,
IapaMeTphl U XapaKTePHCTUKH 00BEMHBIX 6 2 ? JI1.2

MK-3.1
HAacocoB J1.2.1
3-2
[nexuust/

1.4 Hacocsr poTopHbI€ U TOpIIIHEBHIE, TIK-1.7 1.1
MPUHLUIIAAIBHBIE CXEMBl U KOHCTPYKIIUU 6 2 3-1,3-2 J'[l' 2’
/nexuus/ IK-3.1 ’

J1.2.1
3-2
15 Omnpezenenne paboyrx 1 KaBUTALIMOHHBIX IK-3.2 JI1.1,
XapaKTePUCTHK IUTACTHHYATOrO HACOCA. 6 3 3-1, 3-2, 3-3, J1.2
/maboparopuasi/ V-1,¥-2, H-1 J1.3.1
1.6 Pacyer 0OCHOBHBIX MapaMeTpoB
JI1.1,
KOHCTPYKIIUH aKCHAJIbHO-IIOPIIHEBOTO 6 2 TK-1.7 1.2
Hacoca ¢ HAKJIOHHBIM OJIOKOM ITMIMHAPOB. V-1,V¥-2,H-1 1 2' 1
/mpaxkTHKa/ o
1.7 OOBEMHBIE THIIPOABUTATEIH.
I'mapomotopsl. Kiaccudukanys, mpuHIAT TK-1.7
NIeWCTBHS, OCHOBHBIE TAPAMETPHI U 3-1,3-2 JI1.1,
XapaKTEePUCTHKHU. [ HIPOMOTOPHI Kak 6 2 MK-3.1 JI1.2
o0paTHMble MaIIHBI B KAYECTBE 3-2 J1.2.1
TUAPOJBUraTEICH.
/nexuus/
1.8 Omnpenenenne pabounx XapaKTEPHCTUK MK-3.2
JI1.1,
THAPOMOTOpA. 6 3 3-1, 3-1IK-1.7 1.2
/naGopatopHasn/ 3-1,3-2 131
1.9 CuI10BBIE TUAPOLMINHIIPBL.
. MK-1.7
Knaccudukanys, npuHINT 1eHCTBUS, 3.1.32 JIL.1,
OCHOBHBIE TTAPAMETPBI i XapaKTePUCTHKU 6 2 i JI1.2
. MK-3.1
VpaBHEHHUS PACXOI0B U YCUIIHH. 3.2 J1.2.1
/nexuus/

1.10 Ormnpeenenne XapakTepUCTHK IK-3.2 JI1.1,
THAPOIAITHH/IPA. 6 3 3-1, 3-2, 3-3, JI1.2
/naGoparopHasn/ VY-1,V-2,H-1 J1.3.1

111 Pacuer ruaponprBoia CHCTEMBI TOPMO30B

JI1.1,
ABTOMOOWJISI C THAPOBAKYYMHBIM TIK-1.7
6 2 JI1.2
YCUIIUTETIEM. V-1,V-2,H-1
J1.2.1
/mpakTHKa/
1.12 Hanpasnsromias ruzpoarnmaparypa:
MK-1.7
pacnpesenuTey MoToKa )KUAKOCTH, 31,32 J1.1,
00paTHbIE KIanaHkl, TUAPO3aMKH, CXEMbI 6 2 HK’—3 1 J1.2
BKJIIOUCHYSI, 00JIaCTh IPUMCHCHUSL. 3_2' J1.2.1
[nekuus/

1.13 Perynupyromas rugpoanmnaparypa: 6 2 TK-1.7 s

NIPEIOXPAHUTENBHBIE, TIEPETHUBHBIE, 3-1,3-2




peIyKIHOHHBIE KilanaHsl. J{poccen, IK-3.1 J1.2.1
PEryJsTOpBI HOTOKA, JEITHTENIH IIOTOKA. 3-2
T'uapoakkyMynsaTOpB! M THAPABINICCKUE

yeunutenu. Cxemsl BkitoueHus. O01acTb

HPUMEHEHHS

/nexknus/

1.14 BcrnomoratenbHble yCTPOHCTBA U
THPOJIMHHUU: THAPOEMKOCTH, (DUIIBTPBI, [K-1.7
MaHOMETpEI, paIEIXOHOMepLI,u[[aT‘II/IKI/I 31, 3'_2 01,
temmepatypsl. [Ipunnun geiictus n
cxeMbl BKIIOueHus1. Kimaccudukanst 2 HI;:S 1 JJinzl
THAPOIIHMHHUHI, pacd€T TpyOOIPOBOJIOB, -
YIUIOTHHUTEIIbHbIE YCTPOHCTBA.

[nexuust/

1.15 OrmpezieneHre OCHOBHBIX NTAPaMETPOB U
PAcXO/IHOM XapaKTepUCTUKU IIAPHUKOBOTO K-1.7 JI1.1,
MPEIOXPAaHUTENBHOIO KJIallaHa IpPsSMOro 2 V.1 Y-Z. H-1 JI1.2
JeUCTBUA. ’ ’ J12.1
/mpakTHKa/

2 Paznen 2. F'uaponepenauu u 26
THAPABJINYECKHE CHCTEMBI

21 O0BEMHBIE THAPOIIEpEaYH
(THAPONIIPUBOZBL). MK-1.7
Heperyaupyemslit ruaponpusoz, 3-1, 3-2 J1.1,
THAPONPUBOJ C IPOCCETBHBIM 2 TIK-3.1 J11.2
perynupoBanneM. CXeMbl BKIIFOUEHUS, 3-2 J1.2.1
XapaKTEePUCTHKH.

[nexuust/

29 I'mpponpuBos ¢ 00BEMHBIM
perynupoBanueM. CXeMbl BKIIOYEHHUS, TK-1.7
xapakTepuctiki. Creasimunii 3-1,3-2 JI1.1,
THIpaBINYECKUi puBoA. MeToauka 2 TK-3.1 JI1.2
pacuéra u IPOEKTHPOBAHHS 3-2 J1.2.1
ruzponpusoa. COCTaBICHHUE CXEM.

/nexuus/

23 HccnenoBanue XxapakTepucTHK 00bEMHOTO
PeryaupyemMoro ruipornpruBoIa ¢ IK-3.2 JI.1,
MOCTYNATEIbHBIM JBHKEHHEM BBIXOJHOTO 3 3-1, 3-2, 3-3, JI1.2
3BCHA. v-1,¥-2,H-1 J1.3.1
/naGoparopHasi/

24 HccnenoBanue XxapakTepHUCTHK 00BEMHOTO
PeryaupyemMoro ruipornpruBoIa ¢ IK-3.2 JI.1,
BpaIIaTeIbHBIM JIBHXKCHHEM BBIXOIHOTO 3 3-1,3-2, 3-3, JI1.2
3BEHA. V-1,V¥-2,H-1 JI.3.1
/naGoparopuasn/

25 Pacyer BEIXORHBIX TapaMeTpoOB L1
HEPEryJIMpyeMOro THpONpUBOJa C 2 TK-1.7 Jll' 2’
MOCTYNATENbHBIM THPOBUIATEIIEM. V-1, ¥-2, H-1 1 2' 1
/mpakTuka/ -

26 Pacuer mapaMeTpoB THIPONPUBO/IA C 1.1
00BEMHBIM YIPABICHUEM U 2 TK-1.7 Hl. 2’
BpAalllaTeIbHBIM THAPOBHIaTEIEM. V-1,¥-2,H-1 1 2' 1
/mpakTuka/ -

2.7 I'uaponrHaMuyecKue nepefadu.

VYerpoiictBo u pabounii npomecc K-1.7

ruApoMy BT 1 THAPOTPaHCHOpMATOpa. 3] 3'_2 JI1.1,
XapaKTepUCTUKHU U 001aCTh TPUMEHEHHUS 2 HK,-3 1 JI1.2
THJIPOJMHAMUYECKHX Iepesiad, pacuér 3_2' J1.2.1
METOOM I10100M.

/nexuust/

28 Pacuer ruapoanHaMuueckoil nepegadu no K-1.7 J1.1,
METOJy Mo00usl. 2 v-1 Y—2. H-1 JI11.2
/mpakTuka/ ’ ’ J1.2.1

29 T'mapocucreMsl Uit TOAAYU  SKUJKOCTH. TIK-1.7 11
CucreMbl BOLOCHAOKEHHS W OTOILUICHUS 9 3-1,3-2 JIII 2’
TOPHBIX NPETPUATHIA MK-3.1 1 2' 1
[nexuus/ 3-2,3-3 -

210 YCTpoicTBO M XapaKTePUCTUKH TK-1.7 1
LEHTPOOEKHBIX JIOMACTHBIX HACOCOB. 9 3-1,3-2 J‘[l. 2’

[nexuus/ TIK-3.1 1 2‘ 1

3-2,3-3 -

211 OmpeneneHue  JOMYCTHMOW — BBICOTHI M
BCACBhIBaHUS Ppa3IHYHBIX JKUIKOCTEHN ’ TIK-3.1 1 1' 2’
LEHTPOOEKHBIM HACOCOM. V-2, H-1 1 2' 1

/mpakTuka/ -
212 Pacuer ueHTpoOexHOro Hacoca  Juis K31 JI1.1,
NepeKayKH BOIbI. 2 v ﬁ-l JI1.2
/mpakTuKa/ ’ JI.2.1




8 Pazoen 3. IlneBMaTHYeCKHE CHCTEMbI. 6 13

31 O6mue cBeeH s O ITHEBMAaTHYECKHX
cucremax. [IHeBMOIIPUBOL;: Ta3 KaK
pabouee Teno MHEeBMONPUBO/IA, HCTCYCHHUE .
rasa u3 pesepByapa. [IneBMaTHUECKHE [K-3.1 L1

.. 6 2 3-1,3-2 J1.2
MamuHeL J[uHaMudeckue H 00bEMHBIE 1122
KOMIIPECCOPBI, YCTPOUCTBO, -
WHUKATOPHbIC AUArPaMMBI.
/nexkums/

3.2 HcnonHurenbHble YCTpOHCTBA.

[TaeBMoanmapaTypa pacnpenenuTenabHas 1 1
perynupyomas, cpeAcTBa 6 IK-3.1 J'Il' 2’
ITHEBMOABTOMATHKH. IIneBMaTHUeCKUI 2 3-1,3-2 1 2' >
HPUBOJ TOPMO3HON CHCTEMBI. -
/nexkums/

33 ITHeBMOIPHBOABI TOPHBIX MALIIHH. 1.1
Tunosble MHEBMONPUBOABI TOPHBIX 6 IK-3.1 Hl. 2’
MaIlVH. 2 3-1,3-2 1 2' 5
[nexuust/ o

34 [TpoMBIIITEHHBIE THEBMATHIECKHE CETH
TOPHBIX NpeanpuaTuit. OCHOBHbIE 0K-3.1 JI1.1,
TpeOGOBaHMs K MOHTaXYy, HalaJKe U 6 2 ’ J.2

3-1,3-2
9KCILTyaTalluH ITHEBMOTHPOCHCTEM J122
[nexuust/

35 OCHOBHBIE IPaBUJIa FKCILTYaTALUK THIPO- MK-3.2 1,
U ITHEBMOIIPUBOJOB. BcromorarensHble 6 3 3-1.32.3-3 1.2
YCTPOHCTBA U THPOIIMHUH. V-1.V-2, H-1 131
/naGoparopHasi/

36 Pacyer nHeBMONPHBOAA VIS OTKPBITUS .1
mKUOEpHON 3aCIIOHKU B TEXHOJIOTUU 6 IK-3.1 J'Il' 2’
oboramieHust 2 V-1, H-1 1 2' 1
/mpakTuka/ o

4 CamocTosiTe1bHasI pa6oTa CTyJeHTa 6 18

41 Pabota ¢ 1eKIIMOHHBIM MaTepuaIoMm, TIK-1.7

: J1.1,
MIOUCK U 0030p JIUTEpaTyphl U 3-1, 3-2, 12
JJIEKTPOHHBIX MCTOYHUKOB HH(OPMAINHI 6 TK-3.1 1 2' 1’
10 MHIMBULYaJIbHO 3aJJaHHOM npobiieme 2 3-1, 3-2, 3-3 1 2' 2’
Kypca T1K-3.2 35 2

3-1,3-2,3-3

4.2 TeMsbl #7151 caMOCTOATEIbHOM IPOPaOOTKH: TIK-1.7 .
KOHCTPYKTHBHbIE OCOOEHHOCTH 3-1,3-2, JLI,
THPOMAILINH; THIIOBBIC THAPOCHUCTEMbI K-3.1 J1.2,

6 ' 2.1
TOPHBIX MAIIMH; 0COOCHHOCTH 2 3-1,3-2,3-3 -
9KCILTyaTalluy THIPOIPHBOIA B K-3.2 122
PA3IHYHBIX YCIOBHSX. 3-1,3-2,3-3

43 Iloaroroska u 3amura JIP Nel,2 mo 6 IK-3.2 3.1
MIEPBOMY MEPUOAY TEKYILEro KOHTPOJIA. 3 V-1,¥-2, H-1 )

4.4 IToaroroska u 3amngura JIP Ne3-6 o K-3.2
MOCJIEAHEMY NEPHOLY TEKYILIETO 6 5 V-1, V-2, H-1 J13.1
KOHTpOJISL.

45 Brimonnenue pacyetHo-rpaduueckoro 6 TK-1.7 32
3a/1aHusl y9eOHON IVCIMIUIHHBL. 6 V-1,V¥-2, H-1 i

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJ’l])H])le BOIIPOCHI 1JIA CaMOCTOSITEIbLHOM MOJATOTOBKH K TeKyu[eﬁ u l'lpOMe)KyTO‘l]—[Oﬁ arTrecranumu
110 UTOraM M3yYCHU S TUCHUIIJIUHBI

KoHTpoabHbIe BONPOCHI AJIs1 CAMOCTOATEIbHOM MOATOTOBKH K NPOMEXKYTOUYHOM aTTecTaluuu (MaTepuabl
JJISl OLlEHKH 3HAHMH MK-1.7 3-1, 3-2; IIK-3.1 3-1, 3-2, 3-3; MK-3.2 3-1, 3-2, 3—3)

1.00bémublii  ruaponpuBog.  CrpykrypHas cxema. OCHOBHBIE 3JI@MEHTBI: HACOC, T'HAPOJABHUIATENb,
THIpoanmaparypa ynpaBieHns, padodas KUIKOCT. VX QyHKINH B CTPYKTYpe THAPOTIPHBOIA.

2. OcHOBHBIE CBOWCTBA THAPONPUBOAA M 00JIACTh UX d(PPEKTUBHOTO MPUMEHEHHS B TOPHBIX MaIINHAX.
3.Pabouast xwuakocte ruaponpusona. OCHOBHbIE (HU3MYECKHE CBOMcTBa paboumx sxuakocreil. TpebGoBauws,
npeabsBiIsieMble K HUM. THIbl pabodMX >KHAKOCTEH B TMIPOIPUBOJE TOPHBIX MallMH. MUHEpanbHbIE Macia.
Kpurepun orieHKH NpUroJHOCTH MUHEPATILHBIX Macesl, IPUMEHSEMBIX B TOPHBIX MallIMHAX.

4.Bonomacisiaple aMynbcud. OCHOBHBIE THUNBI, 001acTh WX NpuMeHeHHs. CocTaB M CIOocoO NMPUTOTOBIEHUS
BOJIOMACISIHBIX  OMynbcuid. CpencTBa aiisl  MOJJEPXKAHUS OCHOBHBIX CBOMCTB paboyeld JKMAKOCTH B
runponpuBoe. CiocoObl OYMCTKH, UX JOCTOWHCTBA U HEJOCTATKH.

5.9nepretrueckuii 6amanc ruaponpuBoaa. Ilorepu MOIMHOCTH B THApOMAINIUHE: 00BEMHBIC, MEXaHHMUECKUE,
ruapasiandeckue. [lonartus o6sémHoro KT, mexanmueckoro KITJ u ruapaBmuueckoro KITJI. O6muit KITJ]
rupomaminH. CxeMbl 00beMHBIX TOTEPh B HACOCE U THAPOJIBUTATENE.




6.BbIX0aHBIC M BXOJHBIC MapaMeTpsl TuAponpuBoaa. Kak onpeaenuTsh BBIXOTHBIE IapaMeTpbl THIPONPHBO/A,
€CITH N3BECTHBI BXOJHBIE 1 TEXHUUECKNE XaPAKTEPUCTHKN HACOCA M TUAPOABUTATEIS?

7.00bémHBIe Hacochl. Pabouas xamepa Hacoca. IlpuwHimmel neiictBus Hacoca. [Ipomeccsl BcachiBaHUS U
HarHeTaHUs KUIKOCTH B HACOCE.

8.0OcHOBHBIE TapaMeTpHI Hacoca: pabounii 00pEM, TeopeTHdeckas u paxTryeckas mogada, oosémusnii KI1/1, ero
3aBUCHMOCTH OT JaBlicHHs. HoMHHaIBHOE M MakCHMalbHOE JaBICHHE, MOIIHOCTh. OCHOBHBIC THIIBI HACOCOB,
MPUMEHSEMBIX B THAPONPUBOIEC TOPHBIX MAIIINH.

9.'mapoaBUTaTeNny  IMOCTYNATENBHOIO  JBIXKEHHUS  (TUApOoUMIMHIAPEI).OCHOBHBIE  THIBI:  MOPIIHEBBHIE,
IUTyH)KEpHBIE, TeJecKonmuueckue. [MApOLMIMHAPEI € OJHOCTOPOHHMM INTOKOM M THIPOLMIMHIAPHL C
JIBYyCTOPOHHUM IITOKOM.

10.BbixoaHble  TIapaMeTpbl THUAPOLMIMHAPA: YCWINE Ha IIOpIIHE, CKOpPOCTh mopmHs, o0veMHublii KII/I,
MOIIHOCTb.

11.KoHCTpyKIUs TOPUIHEBOTO THAPOLIMIIMHIPA C OJHOCTOPOHHMM MITOKOM. CriocoObl O0phOBI € MepeToKamu
KUJKOCTH B THUApONMIMHApE. TpH CXeMbl MOAKIIOYEHHWS THUAPOLMIMHApPA K HamopHoil mmHuH. OO6macts
MPUMEHEHHUS THIPONMINHIPOB B TOPHBIX MAIINHAX.

12 TTopuaeBsie TuapoMoTopbl. OcHOBHEIE THMBL. [IpuHITNT AericTBis. OCHOBHBIE TapaMeTphl: paboduii 00bEM,
4acTOTa BPALICHUS, KPY TSI MOMEHT, MOITHOCTH, 00BEMHBIHA KII/I.

13.IIpumeHeHre 0OpaTUMBIX HACOCOB B KauecTBE THAPOMOTOPOB. CKOPOCTh M MEXaHUIECKHE XapaKTEePUCTHKHI
THIPOMOTOPOB.

14 BricokoMOMeHTHbIe ruapoasuratenyd. OCHOBHBIE THIIBI, YCTPONCTBO, NpHHIMN JeiicTBua. Paboune
napaMeTpsl BBICOKOMOMEHTHBIX THApOJIBHraTesneil: pabounit o6bEM, KpYTALMH MOMEHT, 4acTOTa BpallleHUS,
MOIIHOCTG. O6HaCTI) MMPUMEHCHUSA THAPOMOTOPOB 1 BLICOKOMOMEHTHBIX FI/II[pOZ[BI/IFaTeJ'IeI‘/II B 'OPHBIX MalllMHAX.
15.I'mapopacnpenenurenu. Hasznauenne. Knaccudukanus. JluneitHocts, mo3uimoHHoCTh. Crioco0 yrpaBieHHs.
YcnoBHOe 0003HaUECHUE THIPOPACTIPEISIIUTENCH.

16.I'mapopacnpenenureny ¢ HUIMHAPHIECKAM 30JIOTHHKOM. JlOoCTOMHCTBA W HEAOCTAaTKH. 30JIOTHHKH C
TIOJIO’KUTEIBHBIM, OTPULATENILHBIM U HYJIEBBIM MEPEKPHITHEM OKOH, UX 001aCTh IPUMEHEHUSI.
17.I'mppopacnpenenureny C IDIOCKMM 30J0THHKOM. JlOCTOMHCTBA, HEIOCTAaTKH, OOJIaCcTh NPHUMEHCHHS,
OCHOBHBIC THIIBI. KilanmaHHbIE pacmpenenuTeNd, UX CBOMCTBa M 00JacTh MpUMEHEHUs. [ mapopacnpenenuTenn
KakK 3JEMEHTHl THAPOABTOMATHKH: KOMAaHIHBIE W CHJIOBBIE rHapopacnpenenurend. Mx nasHauenne. O6macTh
MPUMEHEHHUS B TOPHBIX MalIMHAX.

18.00parHble ki1ananbl. HasHaueHue, ycTpOMCTBO, MPUHIKI JEHCTBHS, CXeMa BKIIIOUEHHS B THIPOCHUCTEMY.
19.T'unpo3aMKy OJHOCTOPOHHETO M JBYCTOPOHHEro JciicTBus. Ha3zHaueHue, yCTPOHCTBO, MPUHIUI ICHCTBHSA,
CXeMa BKIIFOUCHUA B THAPOCUCTEMY. O0nacthb MPUMECHCHUSA B TOPHBIX MallIMHaX.

20.Knanan «MJIN», cxeMa, MpUHIMI JEHCTBHS, 00JIaCTh MPUMEHEHHUSI.

21.IlpenoxpanuTenbHble KiamaHbl. Ha3HaueHue, cXema BKIIOUCHHsS B THApPOCUCTeMY. KiamaHel mpsiMoro
JEHCTBUA: IIAPUKOBBIE, KOHYCHBIE M IUIyH)KepHble. CTpyKTypa, NPUHIMI JEHCTBUSA, pacXomHas
XapaKTepUCTHKA, JOCTOMHCTBA M HEJJOCTATKH.

22 Knanansl HenpsiMoro aelictBusi. Ha3Hauenue, cxema, NpUHIUI AEHCTBHS, TOCTOMHCTBA M HEJOCTATKH.
23.IlpenoxpaHuTeNnbHble KIIAMaHbl THAPOCTOEK IIaXTHOW Kpemu. TpeOoBaHWs, NpeabsBIsieMble K HHM,
OCHOBHBIE THITBI U XapaKTEPUCTUKH.

24 TlepenuBHbIE M PEAYKIMOHHBIC KiaNaHbl. VX Ha3HaueHWe, cXeMa BKJIIOYEHHS, MPUHIMI neicTBusi. O01acTh
MPUMEHEHHUS B THAPONIPUBOIEC TOPHBIX MAaIIKH. Pere qaBneHs, NpUHINI JeHCTBUSA, CXeMa BKIIIOYCHHUS, 00J1acTh
MMPUMECHCHUSA.

25.Perynstopel  pacxoja KMAKOCTH. Ha3HaueHue, OCHOBHbIE THIIBI W WX YycTpoicTBo. IIpocrtsie
Heperynupyemsle apoccenu. Pacxon xuakoctu yepe3 HuX. JInHelHble u HenMHEHBIE aApoccenn. Vx obmacts
MMPUMECHCHUSA.

26.Perynupyemble npoccenu. HasHaueHHe, OCHOBHBIE THIBL. PeryiupoBOYHbIE M MEXaHHUUYECKHE Xapak-
TEPUCTHKH PETYJINPYEMBIX APOCCETEH.

27.PerynaTopel 1OTOKAa KHMAKOCTH. Ha3HaueHuWe, yCTpOWCTBO, NpPHWHIOMI JAeHCTBUS. PerymmpoBounbie
XapaKTEePUCTHUKHU PETYIATOPOB MOTOKa. OCHOBHBIE TUIIBI M 00JIACTh IPUMEHEHHS B TOPHBIX MaIlIMHAX.
28.BcriomorarenbHbIe yCTPOWCTBA M THAPOIMHUY. Pe3epByaphl 1 KOHAMIIMOHEPHI pabodelt >KUAKOCTH, (PUITBTPHI.
I'mapoakkymymnstopsl. Pacuer runponunmii. )Kectkne u rubkue TpyOONIpoBOIbL.

29.T'uaponpuBo], ¢ HEyNpaBJIIEeMOW CKOPOCTBIO TMApOJIBHrarteis. [IpuHIMNUambHas THAPOCXEMa THIIOBOTO
THIPONPHBOA. BEIXOMHBIE MapaMeTphl: YCHIHE Ha TOpPIIHE, CKOPOCTh MOPIIHS, MOIMHOCTH. OCHOBHEIE
3JIEMECHTHI IPUBOJA, X Ha3HAYCHUC. Cxema HUPKYJIIALINAN )KUIKOCTH. HOCTOI/IHCTBa 1 HEIOCTATKU TUAPOIIPUBO-
na. Ob6i1acTh MPUMEHEHHS B TOPHBIX MaIllIHHAX.

30.T'uapornpuBoa ¢ APOCCeNbHBIM yrpaBieHueM. OCHOBHBIC TPU3HAKH, JOCTOMHCTBA U HEAOCTATKU. TPH CXEMBbI
BKIIFOUCHHUA JPOCCEIIA. HpI/IMepI)I MPUMEHCHUA TUAPONPUBOJA C IOPOCCEIIBHBIM YIIPABJICHUEM B TOPHBIX
MalIrHax.

31.PerynupoBouHble 1 MEXaHMYECKNE XapaKTEPUCTUKU THIPOINPHBO/IA C APOCCEIIEM, YCTAHOBJICHHBIM B HATOPE.
32.PerynupoBouHbIe U MEXaHMYECKNE XapaKTEPUCTUKHU THIIPOIIPUBOJIA C IPOCCEIIEM, YCTAaHOBJICHHBIM Ha CIIMBE.
33.PerynmupoBouHble M MEXaHMYECKHE XApaKTEPHCTHUKH THIPONPHBONA C JPOCCEIEM, YCTaHOBICHHBIM
napajuIeJIbHO THAPOLMIMH/APY.




34.T'unporpuBo]; ¢ 00bEMHBIM yIpaBiIeHUEM. JJOCTOMHCTBA U HEAOCTATKH. PeryinpoBOYHBIE XapaKTEPUCTHKH
THIPOIIPUBOJOB C PErYJIUPYEMBIM HACOCOM M C PEryIHPYEMBIM T'MApoABUTaTENeM. JOCTOMHCTBA KaXKAOTO W3
paccMaTpuBacMBIX IPUBOAOB. MexaHHUYECKas XapaKTEPHCTHKA THAPOIPHBOAA C PETYIHPYEMBIM HACOCOM.
O06nacTh NPUMEHEHHNS THIPOTIPHBOJIA C OOBEMHBIM YIPABJICHHEM B TOPHBIX MAIIMHAX.

35.Cnensmuit runpasmmdeckuii mpuBoa. CTPYKTypa, OCHOBHBIC DJIEMEHTHL [IpHMHIWI NeicTBUS ClemsIiero
THIPOIIPHUBOJA C JKECTKOH 00paTHO# cBsa3pto. CTaTHYeCKHe M JUHAMHYECKUE XapaKTEPHCTHKH CIEASAIIECTO
rugpornpuBoga. O0mMacTs MPUMEHEHNUS CIESIIEr0 THAPOIPUBOAA B TOPHBIX MaIIMHAX.

36.I'unponunamudeckue nepenaun. Haznauenue, nocronHcrBa. CTpyKTypa, YCTPOHCTBO M IPUHLUII JACHCTBUSL.
I'uapomydTel. Cxema, NPUHIMI IEHCTBHS, OCHOBHBIE IapaMeTphl: KPYTSAIIUH MOMEHT, ckosbxeHue, KITJI.
BHe1He 1 NpUBEICHHBIC XapaKTEPUCTUKU THIPOMYPT.

37.T'unporpancopmaropsl. Cxema, TNPHHIMII ACHCTBUS, OCHOBHBIE MapaMeTphbl: KPYTALIMH MOMEHT,
ckonpxenue, KI1/]. BHenrHue u npuBeeHHble XapakTepucTHku. O6IacTh MPUMEHEHHS THAPONepeiad B TOPHBIX
Mal1Hax.

38.TumnoBoit TUAPONIPUBOJL MEXaHU3UPOBAHHOMN kpenu. IlpuHnunuanbHas TUAPOCXEMA, OCHOBHBIE
3JIEMEHTHI, WX Ha3HaueHWe. HacocHble cTaHIMM MEXaHW3WPOBAaHHOW KpPEIH, OCHOBHBIC THIIBL, COCTaB.
Pacxomnas xapaKkTepuCTHKa HACOCHOW cTaHINK. Pabodas >KUAKOCTh THAPOIPUBOJA MEXaHH3UPOBAHHON KPEIIH.
39.0cHOBHBIE MapaMeTphl THAPONPHUBOIA MEXaHW3MPOBAaHHOW  KpemW: IoJada HACOCHOH craHmmu, padodee
JaBJICHUE, JaBIICHUE NIPEABAPUTEIHLHOTO pacropa ruIpOCTONKH, TaBICHNE cpadaThIBaHMS NMPEAOXPAHUTEIHHOTO
KJlaniaHa TUAPOCTOMKH.

40.I'uapocTOrKY IIAaXTHBIX MEXaHW3UPOBAaHHBIX Kpereil. HasHaueHne, OCHOBHBIE THIIBI, WX YCTPOMCTBO.
TpeboBanus, npenbsBisieMble K TMAPOCTOiKkaM. Cxema BKIIOYEHHS B ruppocucteMy. OCHOBHBIE PEXKUMBI
paboTHI THIPOCTONKH, ee paboyasi XapakTepucTika. Paboune nmapamerpbl THAPOCTONKH.

41.TunpaBiuueckue CHCTEMBbI ISl MoAa4yu >KUAKOCTH. CHCTeMBl BOJIOCHAOXKEHHS M OTOIUICHHS TOPHBIX
MNPEANPUATHH, KOHCTPYKIIMK U OCOOCHHOCTH pacuéTa, SKCIUTyaTallus U MOHTaX.

42 JlnHamudeckne THApOMamHbL. [ MApOTypOMHEL. Y CTPOHCTBO M XapaKTEPUCTHKH LEHTPOOEKHBIX HACOCOB.
Hacocs Tpenus.

43.]I1HeBMaTHUeCKHe CUCTEMBI. ['a3 Kak pabodee TelO0 MHEBMOIIPMBOJA, HWCTEUCHHE Ta3a W3 pe3epByapa.
JlocToMHCTBa M HEJOCTATKH THEBMOIIPHBO/IA.

44 ITHeBMaTHYECKHE  MAIIMHBI:  KOMIIPECCOPBI M NHEBMozaBurarenu. MHaukartopHas — amarpamma.
MHoTOIMINHIPOBBIE KOMIpeccopsl. [IHeBMaTHyeckas ammapaTypa. [IHeBMaTHYecKHii HPUBOA  TOPMO3HOM
CHUCTCMBI.

45.ITpoMblIITICHHBIE THEBMATHYECKHE CETH TOPHBIX NpeanpusTuil. OCHOBHbIE TpeOOBaHUS K MOHTAXY, HaJlaJKe
1 3KCIUTyaTaliu MHEBMOTHUAPOCUCTEM.

BO]'[pOCbI AJI IPOBEPKHU yMeHI/Iﬁ H HABBIKOB:

1.0Onpenenuts ycume Ha mToke ruapormtnaapa D=100mm
IIPU JABJICHUH B THIPOCUCTEME P=100kr/cM?, k11 —He YUYUTBHIBATb.
(TIK-1.7 ¥-1, ¥-2, H-1
2. YKaXnTe Ha cXeMe MIECTEPEHHOT0 Hacoca HalpaBIleHIe
BpAICHAS IIECTEPCH U HAIIPaBIICHUE ABIDKCHUS KHUIKOCTH.
(TIK-1.7 ¥-1, ¥Y-2)
3.0mpenenuTb CKOPOCTh MPSIMOTO U OOPATHOTO X0/1a MITOKA
ruaporaapa D=100mm, d = 50mm npu pacxoge Q=601/Mun
4. Kakue criocoObI MOHTaXa pyKaBa BBICOKOTO IaBJICHHUS IIPAaBUIbHbIE?
a. [lepBslit 1 BTOPOIt crtocod
0. [epBblii U 4eTBEPTHII CITOCOO Q>
P P >
B. Bropoii u Tpetuii crioco6 4 £
r. Bropoii u ueTBEPTHIi crtocob
(1IK-1.7 ¥-1, ¥Y-2)
5. o kakoit popmMyre paccUUTEIBaeTCS 3aTpadeHHast MOITHOCTh THIPOMOTOPA U 10 KaKOU - THAPOIFIHHIPA?
a. N=U I; 6. N=Ap-Q; B. N=F'v; r. N=M-o (ITIK-1.7 ¥-1, V-2, H-1)
6. OnpenenuTh BRIXOAHYIO MOIIHOCTh Hacoca, eciu pacxon Q, = 50 i/mun u nasnenue P, = 10MIla . (IIK-1.7
V-1, V-2, H-1)
7. F=P.4 — (Ryp+R,p+Ru), Kakue COnpOTHRIICHUS IBHKEHHIO IITOKA IIMIHHPA yKasaHsl B popmyne? (IMMK-1.7
V-1, V-2, H-1)

(%

1 2 3 4




8. YcnoBHOE 0003HaUCHHE KAKOTO JIEMEHTA TIPEICTABICHO HA PUCYHKE?
a. [IpenoxpanuTtenpHbIi KiamaH NpsMOro IeUCTBUS
0. [IpenoxpaHuUTEBbHBIN KJalaH HeMIPSIMOTO JICHCTBUS
B. [lepenuBHO Kianax : ¥

r. Penykunonnsiit knanan (IK-3.1 V-2, H-1) I—,

9. CxeMBI THIPONPUBOJIOB C KAKUM PETyINPOBaHIEM
F

yKa3aHbl Ha pUCYHKeE? —|>_I - S
10.Ykaxure Ha pPHCYHKE THAPOPACIPENCITUTENb, I "
OIIpEeZIeINTE THUI ¥ NPUHIUI JCHCTBHUSI. L ] g —
11.Kaxoe HeoOxoaumoe YCTPOUCTBO TS /

3

1

T

T
‘LY

)

KOHIUI[MOHUPOBAHUSA OSKUAKOCTH HE YKa3aHO Ha .
PHCYHKE. g{_ i

12. Vkaxure Ha pUCYHKE NPEJOXPaHUTENbHbIN KJIalaH, é .
ONPENENINUTE TUI M IPUHINII ACHCTBHS.

13. Kakoll ammapaT WHCIIONB30BaH Ha PHCYHKE LIS !

PEryJIMPOBaHKS CKOPOCTH JABHKEHHS LIFITHH/PA?
(TIK-3.1Y-2, H-1)- mms Bomp. 9-13.

®opmuposanne ymenui 1 HaBbikoB [1K-3.2 V-1, ¥V-2, H-lmnposepsiercs npu 3aniure 1a00paTOpHBIX padoT.

Ilepeyenb padoT, BHINOJIHSEMbIX B IPOLIECCe H3YYEHHUS TUCHUIIMHBI (MoayJsi, npakTuku, HUP)

JlomainHee 3aJaHle COCTOUT U3 2-X pacueTHO-rpad)uIecKux padboT: Tema nepBoit padbotel «OnpeneneHne

mapaMeTPOB THAPOIPUBO/IA ¢ 0OBEMHBIM YIIPABICHHEM U MAIIMHAMH BPAIATeIFHOTO ACHCTBHS», TeMa BTOPOI
paboThl «OmnpeneneHne BEIXOAHBIX MAPaMETPOB HEPETYIUPYEMOT0 MHIPOIPUBO/IA C IOCTYATSIBHBIM IBUKCHUEM
BBIXOJTHOTO 3BeHa». O0beM gomarnHero 3amanus 8-10 uctoB ¢hopmaTta A4 pacyeToB ¢ NPUHIMITHATLHBIMU
CXeMaMH MPUBOJIA.

IToxroroBka u 3amura JIP Nel,2 o nepBoMy nepuoy TeKyuero KoHTpoJs. JlabopaTopHsie paGoThI
BBIMOJTHAIOTCSI B JaOOpaTOpUu TPYIION BO BpeMs 3aHITHH, a pacyeThbl, 0(pOpMIICHHE U OATOTOBKA K 3aIlUTEe —
CaMOCTOSITEIBHO.

Ioxroroska u 3amuTta JIP Ne3-6 o nocieqaeMy meproay TeKymero KOHTpois. 3amuTa Beex JIP aprnsercs
JIOITYCKOM K 3K3aMCEHY.

[lepeuens Tem 1a00pPaTOPHBIX padoT:

1. Ompenenenue pabounx M KaBUTAITHOHHBIX XapaKTEPUCTHK IUTACTHHYATOTO HACOCA.

2. OnpeneneHre pabovnX XapaKTEPUCTHK THIPOMOTOPA.

3. OnpenesneHne XapaKTEPUCTHK THAPOIIMIHHIPA.

4. VccnenoBaHne XapakTEPUCTUK 00bEMHOTO PETYIUPYEMOT0 THAPOIPUBO/IA C TIOCTYNATENbHBIM JIBIYKEHUEM
BBIXOJHOI'O 3BEHA.

5. UccnenoBanue xapakTepuUCTUK 0OBEMHOTO PETYIMPYEMOTO THIPOIPUBOJIA C BpaIaTeIbHBIM JIBI)KEHUEM
BBIXOJJHOI'O 3BEHA.

6. OCHOBHBIE MpaBuUIIa IKCIDTyaTalliy THAPO-U THEBMOIIPUBOAOB. BceroMorarensHble YCTpOcTBa 1
THIIPOTHHUY.

[lepeueHb TeM MPAKTUIECKUX 3aHSATHIA:

1. PacueT OCHOBHBIX MTapaMeTPOB KOHCTPYKIIUU aKCHATHHO-TIOPITHEBOTO HACOCA C HAKIIOHHBIM OJIOKOM
[UIAHIPOB.

2. Pacder ruzpomnpruBoia CHCTEMBI TOPMO30B aBTOMOOWIISI C TUAPOBAKYYMHBIM YCHITHTEIICM.

3. OnpenesneHre OCHOBHBIX MMAPAMETPOB M PACXOIHOM XapaKTEPUCTHKH [IIAPHKOBOTO MPEIO0XPAHUTEIHHOTO
KJIalaHa MpsMoro J1eUCTBUS.

4. PacdeT BBIXOJIHBIX TAPaMETPOB HEPETYIUPYEMOTO THAPOTIPHBO/IA C TIOCTYNATEIHLHBIM THAPOIBUTATEIIEM.
5. Pacuer mapaMeTpoB rHAPOIIPHUBO/IA C OOBEMHBIM YIIPABICHHUEM U BPAIIATEIbHBIM THPOIBUTATEIIEM.

6. PacueT ruipoiHaMHUYECKOM TIepeIadn [0 METOAY MOA00us.

7. OmnpenienieHre JOMYCTUMON BBICOTHI BCACBHIBAHUS PAa3IMIHBIX KUIKOCTEH MEHTPOOESIKHBIM HACOCOM.

8. Pacuer neHTpoOEKHOTO HAcOCa JUIS EPEKAYKH BOJEI.

9. Pacyer mHEBMOIIPHBOAA JIs1 OTKPBITHS IIHOSPHON 3aCIIOHKU B TEXHOJIOTHH 00OTAIICHS.

OueHouYHbIe MaTepuaJibl (OIIEHOYHbIE CPEICTBA), HCMOJb3yeMble Uil IK3aMeHa

DK3aMEHAI[MOHHBIA OUIET BKIIIOYAET B Ce0s 2 TEOPETHUYECKUX BOIpoca W 1 MpakTHYECKMH BOMpoc (3amady) 1o
TE€MaM 13 yCTAaHOBJIEHHOTO MEePevHs.
Buers! xpanstces Ha kKadeape M yTBEp)KICHBI 3aBeTyIOIIUM Kadeapoi.

MeToauKa OLIEHKH pe3yJIbTATOB 00yUeHHsI 0 JUCHUILINHE (MoayJaio, npakTuke, HUP)

e TpeOGoBaHMS K OIIEHUBAHUIO B COOTBETCTBUH C YU€OHBIM TUTAHOM: DK3aMEH B 6 ceMecTpe.




e Cucrema OLCHUBAHUS, HCIIOJIb3yeMasl IperojaBaTeieM Uil TEKyIIeH OLEHKH YCIeBaEMOCTH - OaluIbHO-
pelTuHroBas:
- moceneHue Jeknuii — mo 1 6amny 3a 1 3anstue (Bcero 18 nekuuii), ntoro He 6onee 18 6anos;
- BHIMTOJIHEHHUE TPAaKTUYeCKUX padot — no 1 6amty 3a 1 3anarue (Bcero 9 I13), uroro He 6omnee 9 6aIos;
- BBINTOJIHEHHE J1a00paTopHBIX padboT — 1o 3 6amna 3a JIP (Bcero 6 JIP), uroro He Gonee 18 6aos;
- BHIMTOJIHEHHE JoMallHero 3aaanus — 10 6ayuios;
- MOJITOTOBKA JIOKJIaJa Ha CTYIEHYECKYI0 KOH(EpEHIMIO B paMKax MaTepuajla U3y4aeMoro Kypca ¢ O4HbIM
BBICTYIUICHHEM — 5 0aJIJIoB.
HUTOI'O ne 6osee 60 6aywioB B ceMecTpe.

e  VYcroBue J0IMycKa K SK3aMEHy 10 TUCHHIUIMHE — HAJIW4INe He MeHee 35 0amoB ceMecTpoBoii paboTHI ¢
o0s3arenpHOM 3amuToi Beex JIP.

e Meroauka pacyera OLEHKH HA YK3aMEHE.
OrtBet Ha 3k3aMeHe oueHuBaercs B 40 6amnos: 1o 30 6aIoB 32 OTBET HA TeOpeTHUYECKUe BOonpock! U 1o 10
0aJuIOB 3a OTBET Ha MpaKTHYecKoe 3anaHue. Kpurepnuu onpeneneHust ONEHOK Ha HK3aMEHE HM3JIOKEHBI B
paznene 5 IlomoxkeHust 0 MpoMexxyTouHoi artectanuu cryaeHtoB @I'AOY BO HUTY «MHUCuC» (I1
239.09-14)

6. YYAEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECHEYEHME JUCLUIIINHBI
(MOJY.JISI, MIPAKTUKH, HUP)

6.1. PekoMeHnayemas JuTeparypa

6.1.1 OcHoBHas IuTEpPaTypa

O6o03Haue ABTOpBI, 3arnaBue bubanoreka H3pareancTBo,
HHE COCTABHUTEJIH roa
JI1.1 leitep B.I'., I'mnpaBnuka v rTUAPONPUBOL: I'd HUTY «MUCuCy» M. : Henpa,
Hynma B.C., Y4eOHUK 1T By30B 1981 .-295c.
BopymeHnckuii
AL, 3aps
A.H.
J1.2 MaxoBHKOB 'unpaBnuka v TUAPONIPUBOL : YHuBepcurerckas Mockaa :
BC., yaebHoe mocodue oubmmorexka ONLINE lopras xHwra,
KpuBenko http://biblioclub.ru/index.php? 2007.-520c. —
EM., page=book&id=83717 (Topuoe
T'ynumaa 1) MAaIIMHOCTPOCH
H.C, ne) ISBN 978-5-
[Nacroes MN.JL. 98672-055-5.
6.1.2 JlonoJHUTeIbHAS JIUTEpPATYypa
O603Haue ABTOpBI, 3arnaBue bubanoreka H3pareancTBo,
HHE COCTABHUTE/IH roa
J2.1 bawrra T.M., I'mnpasnuka, ruApoMalluHel U I'd HUTY «MHUCuC» M.:
Pynues C.C., TUIPOIIPUBOIBL ManHocTpoeH
Hexkpacor b.b ne, 1982. - 423
u Jp. c.
JI2.2 etmak A.A. lunpasnuka u T'd HUTY «MUCuCx» M.:
TUAPOITHEBMOIIPUBO/I. MI'ny,
Y.1:0cHOBBI MEXaHUKH 2003 .-192c.
JKHUJIKOCTH M rasa : Yue0. mocod.
6.1.3 MeTtoanueckue MaTepuabl
O0o03HaueH ABTODBHI, 3arnaBue bubnuoreka W3 narenscTBO,
ne COCTaBUTEIHN rof
J13.1 Tepexun E.IT. I'unpaBmueckyie ¥ THEBMaTHUECKHE I'd HUTY «MUCuC» CTU HUTY
cuctembl/JIabopaTopHBIii «MUCuCp,
MPAKTUKYM. 2017
132 Tepexun E.Il. | I'mppaBmmdeckue 1 MHeBMATHYECKHS I'd HUTY «MUCuC» CTU HUTY
crcTeMbl/ MeTOIIecKre YKa3aH s K «MHUCuCp,
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6.2. TlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTn «AHTEpHET»

91 www.google.ru
32
6.3. IlepevyeHb MPOrpaMMHOro odecneveHust
Im1 Office Professional Plus 2016
112 WINHOME 10 RUS
6.4. IlepeyeHb MHGOPMALNOHHBIX CIPABOYHBIX CHCTEM M MPO(ecCHOHAJIBLHBIX 023 TaHHBIX

ni OBC «Hayunas osnextponHas Oubmamoreka eLIBRARY.RU» (Horoop NeP97-2019/741 ot
11.12.2019 r. Ha oxa3aHMe yCIyT MO NPEAOCTABICHUIO JOCTYIA K MJIEKTPOHHBIM H3/1aHUSIM B COCTaBe
6a3el gauHelx «HAYUHAS DJIEKTPOHHAS BUBJIIMOTEKA eLIBRARY.RU» gna HUTY
«MHUCuC»
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7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUITJINHBbI
MOAYJA, HPAKTUKH, HUP)

7.1 Ayn. 114. JlekunoHHAas ayqUTOPUs. AyIATOPHS IS IPAKTHUECKUX 3aHATHH.
[lepedens ocHOBHOTO 000pyAOBaHNS, yIeOHO-HATILITHBIX TTOCOOMIL:

1. KoMmieKkT MyIpTUMEINHHON anmnaparypsl:

— CUCTEMHBIH OJIOK 1 MOHHUTOP;

— MyJibpTuMenna-poektop BENQ u axpaH.

2. Komniekt y4e6Hoi1 MeOenn Ha 60 ocaJJo4uHBIX MECT.

7.2 Aya. 114a. Ayautopus Ui poBeIeHus JJabopaTOPHBIX padoT.
[TepeueHb OCHOBHOTO 00OPYIOBaHMUSI, Y4€OHO-HAIISIHBIX TOCOOMIA:

1. JTaboparopubIii crena «I uapaBiuKay;

2. JIaboparopHslii creHn «I napaBIMIecKue MaluHbl U THIPOTIPHBOJIBY;
3. KoMIuIeKT MyIbTUMEIUHHON annapaTypsl:

— CHCTEMHBIH OJI0K;

— myneTumeana-mpoekrop NEC NP100

4. KomnekT yaeOHO# MeOenu Ha 16 mocaJogHbIX MecT.

8. METOAWYECKHUE YKA3AHMUSA VIS OBYYAROILIUXCS 11O U3YYEHUIO AUCHUITJINHBI

YCHGHIHOMy N3YUYCHUIO AJUCHUIIIMHBI MOPEAIICCTBYET 3HAHUE KYPCOB MEXAHUKU U THUAPABJIMKH. K MOMCHTY
NU3YYCHUS TUAPOCUCTEM CTYACHTBI JOJI’KHbBI OCBOUTH MOJIHBIN KypC CICAYOIUX TUCHUIIINH: (1)I/I3I/IKa, MaT€MaTHKa,
TCOPETUUYCCKAA MEXaHUKaA, HCO6XOI[I/IMI)IG 3HAaHUA IO KOTOPBIM CJICAYET BOCCTAHOBUTL U OCBEIKUTD.
CamocrosarenpHas paboTa CTyAeHTa MO IWCLUIUIMHE SBIISETCS OJHUM W3 OCHOBHBIX BHJIOB Y4eOHOH paboThl,
KOTOpas BKJIIOYAaeT B ce0s ClienylonMe JJIEMEHTh: npopaboTka JIEKIMOHHOTO MaTepuana, pabora ¢
PEKOMEHIyeMbIMU YU4EOHHKAMHU U yUeOHBIME MOCOOUSMHE, BBIIOJHEHHE JOMAIIHErO 3aaHusl (DACYETHOTO 3aaHHsI
yueOHOMU TUCIUILIHHBIL), IPOBECHUE U 3al[1Ta Ja00PATOPHBIX PabOT, HOATOTOBKA M Cllauya IK3aMEHOB.

[MpopaboTKy JEKIUOHHOTO MaTepraia U METOJJMYECKUX YKa3aHUH MOXHO [TPOBOAUTH [TPU BBIIOIHEHUHU JOMAIITHETO
3aJaHusl. JTO MO3BOJUT CBS3aTh BOEJMHO IMOJYYEHHBIC CBEJICHHS W COCTAaBUTh LENbHYIO KapTuHy. He ciemyer
CTPEMHUTHCS K MEXaHUYECKOMY 3allOMUHAHHIO (DOPMYIHUPOBOK MPHBEICHHBIX ONPEACICHUN U TOJIOKCHUH, eCcliu
TpeboBaHusi kK BaM npsiMo He yka3blBatoT Ha 3T0. BrionHe 3 dexTHBHON MOXET OKa3aThCsl IMOIBITKA MOHATH CYTh
SIBJICHUA, BI)Ipa6OTaTI) CBOC OTHOIICHUE K HEMY, OIHUpasACh Ha MaTcpual, conepmamnﬁca B peKOMeHI[OBaHHOfI
muTeparype. 3aBepiinas paOOThI MO TeMe, MPU OTBETE Ha KOHTPOJBHBIC BOMPOCHI HEOOXOIAMMO CTPEMHUTHCS K
KpPaTKOMY M YETKOMY HM3JIOKEHHIO MBICIICH, HCIIOIB3YsI MPaBIIIbHYIO0 TepMUHOJOTHI0. CTalKUBasCh C TOM MM MHON
pacyeTHO# (pOpMyYJION MM XapaKTEPUCTUKOMW, OMUCHIBAIOIINX pabOTy THIPOMAIINHBI WM THAPOIEpEaud CTYISHT
JIOJDKEH TOHATh CYNTHOCTh U 3aKOHOMEPHOCTh, KOTOPBIC OHU OTPAXKAIOT, & TAKXKE MPOAHAIN3UPOBATH PA3MEPHOCTH
BXOJISIIIUX B HUX BEIUYUH.

Ecmu mocne npopaboTKH JIGKIMOHHOTO MaTepuajia U BBIIIOJHEHUS JIA0OPATOPHBIX PabOT OCTATUCHh HEOCBEIICHHBIE
BOTIPOCHI JJIi CaMOCTOSTENIBHOW pPa0OThl, WX CIEAYyeT HW3YyYUTh MpPU IOATOTOBKE K 3K3aMeHy. Kak mpaBuiio,
IperoiaBaTelb OCHOBHOEC BHHUMAHHE YJCISET OCBCIICHHIO TEOPETHYCCKHX BOIPOCOB U PACYETOB, BHIBEICHHIO
3aBHCHUMOCTEH M COCTABIICHHIO CXEM, KOTOPBIC MPEICTABIISIOT OIMPECIICHHBIC CIOKHOCTH MPH CAMOCTOSTEIBHOM
n3ydeHun. KOHCTpYKTHBHBIE OCOOCHHOCTH THAPOMAIIMH K BCIIOMOTATEILHOTO OOOPYHOBaHHS CTYACHT IOJDKEH
H3YYNTh CAMOCTOSTEIIBHO, a 3HAHUS OTHX TOHKOCTCH MO3BOJSIIOT MPENOAABATENI0 CYIUTh O TIyOHHE €ro
IIOATOTOBKH. He BOB6paHﬂeTCH IIpy 3TOM IIOJIB30BAaHUEC IUIAKaTaMH, CXEMaMH W PUCYHKaMU M3 y‘-Ie6HI/IKOB Ha
9K3aMEHEe TP OCBEIICHUH CII0XKHBIX BOMPOCOB. CTYIEHT ¢ XOpOILIeH MOArOTOBKOW MO MPEAMETY J0JDKEH CBOOOTHO
YUTaTb U COCTABJIATH THAPOCXEMBI, IIPOU3BOANUTH MMPOCTHIC NHKCHEPHBIC paCUCThl THAPOIIPUBOIA 663 CIIpaBOYHUKA
U BJaJETh METOIMKOM IOJIHOTO pacyuera, paclo3HaBaTh SJIEMEHTHI TMAPONPHBOAA M 3HATH MX XapPaKTEPUCTHKH, a
TaKXKE OCHOBBI IKCILTyaTaIli TOPHBIX MAIIMH C THAPOIPHBOIOM.
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Jnst npopaOoTKH JIEKIMOHHOTO MaTepHana W IOArOTOBKM K 3allUTe JIaDOpaTOpHBIX pabOT CTYIEHThl MOTYT
MIOTIOJTHUTD 3HAHUS 110 TEME CAMOCTOSITENBHO M3 PEKOMEHIYEMOH JIHTepaTypsl: OOILIMe CBEJACHUS O THAPOIIPOBOAE
TOPHBIX MAIlMH; 00BEMHBIE HACOCH; OOBEMHBIE I'MIPOJBUTAaTENIN; OOBEMHBIE THAPOIPUBOBI;, OCHOBHBIC IPaBHiIA
9KCIITyaTaIiy THAPOIPHBO/IA.

Oco0oe BHIMaHUE CIEeIyeT YIACTUTh BOIIPOcaM, KOTOPBIE MaJI0 OCBEIIAIOTCS B JIKIIUAX U TaOOpaTOPHBIX paboTax:
JIONACTHBIE THAPOMAIIMHBEI M HACOCHI TPEHUS, OTHECTOWKHE padOdne >KUIKOCTH, THIIOBBIC THAPOCHUCTEMBI TOPHBIX
MaIlINH, KOHCTPYKIHS TEIIIOOOMEHHHUKOB, TypOMHHBIE THAPONPUBOABI, UCTIBITAHUSA THAPOIPUBOIOB, OCOOEHHOCTH
9KCIUTyaTallK THAPOIPUBOAA B PA3JINUHBIX YCIOBHSX.

[Tpn noAroToBke K 3K3aMeHy CTYISHTY KpPOMeE JIEKLMi He00X0JMMO UMETh OJMH U3 JINTepaTypHbIX HCTOYHHKOB. B
MIEpBYIO OYepesb 3TO IOMOXKET eMy pa3o0parbcs ¢ TOW MH(opMmarmei, KoTopas B KOHCIEKTE JIEKLIUH JaHa He
MOJHO, JH00 3aMKCHpPOBaHAa HEBEPHO H3-32 HEBHMMATeNbHOCTH. C Jpyroil CTOPOHBI B 3THX HCTOYHHKaX
rpadu4ecky MpesCTaBiIeHbl KOHCTPYKIUH MAIMH M amapaToB, TUIPABINYECKUE CXEMBI TOPHOIO 000pYIOBaHHMS,
BOIIPOCHI 110 KOTOPBIM 00513aTEIILHO €CTh B 9K3aMECHAIIMOHHBIX OMJIeTaXx.

Kpowme toro, nepsbie 1aboparopHbie pabOTh IPOBOIATCS 4O MPOPaOOTKH MaTepHaia Ha JIEKIHX, a TEOPETHIECKas
YacTh METOJMYECKMX YKa3aHWH HENOCTaTOYHa JUId TJIyOOKOTO OCMBICIMBAHHUS 334ad, IIOCTaBICHHBIX B
nmabopaTopHbIX paboTax. Bor 3mech m moHamoOWThCS ydueOHas JuTeparypa s Oojiee IONHOW TOITOTOBKH K
mepBEIM J1abopaTtopHeIM pabotam. [Ipm odopmieHHH OTYETOB MO JTaOOPAaTOPHBIM pabOTaM MOTYT BO3HHKHYTH
BONPOCHI MO XapakTePUCTHKaM THAPOMAIINH M THUAPONPUBOAA, PAa3MEPHOCTSIM K MacmTabHOW ceTke. B
METOAMYECKUX YKA3aHUSAX CHENUABHO MTOKAa3aHBl TOJBKO BHIBI 3aBHCHUMOCTEH 0€3 yKa3aHUs Pa3MEpHOCTEH UIs
TOrO, 4TO OBl MPU M300paKEHWHM TI'paHUKOB CTYJEHT CaMOCTOSTENBHO BhIOpasl Macmitad M yKa3al pa3MepHOCTh
BCJIMYHUH.

Jlabopartopusiii creHn «['MApOMamIMHBL U THIPONPHBOJBD)Y - COBPEMEHHBIN ammapar ¢ OOJbLIMM IUana3oHOM
neiictBus. [ yCHEUIHOro OCBOSHMS Kypca THJIPONPHBOJA CTYACHT 00sA3aH O3HAKOMHUTBCA C €r0 YCTPOHCTBOM U
BO3MOXHOCTAMMU.

CreHn sBISETCSA CIIOKHOM MAIIMHOW, TMOATOMY YIIPAaBIEHHE WM JOBEpSCTCS TOJBKO IPENoAaBaTeNro JMOo
71ab0paHTy, a TpyMIa CTYACHTOB (3-5 4eloBeK) 3aHOCAT NMOKazaHus nMpudopos B Tabmuiry. Kaxkayro maboparopHyio
paboTy »5Ta Tpynma MEHSETCs, II03TOMY TIPpH MPOBEIACHUM TIIOJHOTO Kypca KaXKIbI CTYyICHT CMOXET
HETIOCPECTBEHHO MOYYacTBOBATh B CHATHE MOKa3aHUH. Bo Bpems mpoBeneHus paboThl ocTalbHAsA YacTh y4eOHOU
TPYIIBI 3alMCHIBAECT MOKA3aHMS CO CJIOB HEIOCPEICTBEHHBIX y4acTHHKOB. Ilocie CHATHS MOKa3aHWH CTYIEHTHI
MIPOBOAAT PAcUeThl M CTPOST XapakTepUCTHKH. Kak mNpaBmio, 3akaHUMBaTh JaOOPAaTOpPHYIO palbOTy CTYIEHTY
NIPUXOAUTCS CaMOCTOSATENBHO JOMa, IOTOMY YTO B ayJUTOPUM BCE BPEMsl CKOHLIEHTPUPOBAHO HAa IOJIyYEHUU
rapameTpoB, a 00paboTKa pe3yIbTaToB U 0(hOPMIICHHE 3aHMMaeT JOCTaTOYHO MHOTO BPEMEHH.

Ecnu cTyneHT maccHBHO y4yacTBYeT B NPOBEICHHHU JIA0OPATOPHON pabOThl M MPOCTO MEPENUCHIBAET €€ y IpYyrux,
IIpU 3allUTe €€ y HEro HaBEpHsAKAa MOSBATCS TPYJHOCTH, T.K. OIBITHBIM IIPENOJABaTENIb IO OIPEIEICHHBIM
IIPU3HAKaM OIIPEJENIUT 3TO Cpasy.

CoBpeMEeHHBIM CTeHA AaéT BO3MOXKHOCTH CTYAEHTY O3HAKOMMTBECS C a3aMHU NPUKIAJHOW 4YacCTH Kypca, CBA3aTh
TEOPHIO C TPAKTUKON ISl TOJIYYEHMs LEJOCTHOM KapTHHBI 3HAHUH. [l03TOMY CTYAEHT MOIDKEH CEephe3HO
OTHOCHTBCS K POBEJICHUIO PA0OT U 3alUTE OTYETOB MO JIAOOPATOPHBIM PabOTaM, COCTOSIINX U3 MYHKTOB!

1. 3amaun w mens uccuenoaHus;2. CxemMa M KpaTKoe ommcaHHe creHna;3. Tabmuma n3MepeHud M pe3yibTaThl
pacueroB;4. I'padukn n BbIBOABI 0 paboTe. 3amura 1ad0paTOPHBIX paboT JODKHA MPOM3BOANTHCS PAaBHOMEPHO B
TEUEHHH BCETO CEMECTpPa, a He B 3a4ETHYIO HEJIEIIO.

B HaCTOAIIEEC BPEM T'MAPABIIMYCCKUE CUCTEMBI UCTIOJIB3YIOT B BOI[OCHa6)K6HI/II/I 1 MEJIMOopanuun, MalmmMHOCTPOCHUUN 1
METaJUTypruH, Ha BCEX BUAAX TPAHCIOPTA U B cTpouTedbcTBe. OCc000 BaXKHYIO POJIb B PAa3BUTHU COBPEMEHHOM TeX-
HUKH WIpal0T THAPABIMYECKHME W IHEBMATHYECKHE IPHUBOJBI KaK OCHOBHOE CpPEACTBO MEXaHM3alMU U
aBTOMaTU3allu TEXHOJOTHUYCCKUX IPOLECCOB MU MNPOLECCCOB YIIPABJICHUA Pa3IMdYHbBIMU ob0bekTamu. B kauecTBe
HUCIIOJTHUTCIIBHBIX yCTpOﬁCTB TaKW€ TMPUBOJLI NPHUMCHAIOTCA B CTAaHKaX W aBTOMATUYCCKUX JIMHUAX, po60Tax n
MaHUIYJIATOpAaX, CUCTEMaxX YIPaBJICHUA aBTOMO6I/IHeM, caMoJIETOM U T. I HO3TOMy Ipyu U3YUYCHHUU KypcCa IJid
Pa3BUTHSI TEXHHYECKOTO KPYro30pa CTYISHTHI JOJKHBI CAMOCTOSATENHHO CIIEUTh 32 JOCTIXKCHUSIMU B Pa3IMUHbBIX
OTpaciIsiX TEXHUKH, KOTOPBIE HCIONB3YIOT TruapomnpuBoA. IlomydeHHyio wuH(oOpManuio ciexyer IOBOIUTH 0
COKYPCHHKOB 1 00CYX/1aTh €€ C IIPenoaaBaTeseM.

3HaHWEe THAPONPHUBOJA IO3BOJHUT CTYACHTaM B JAJbHEHIIEM CO3HATEJFHO IMEPeHTH K M3YYCHHIO CIICIIMAIBHBIX
JVCIUIUINH, CBSI3aHHBIX C TOPHBIMU KapbepHBIMU M MOJ3EMHBIMH MAIIMHAMH, CTPOUTEIFHO-I0POKHON TEXHUKOM,
MallIMHAMH AJ1s1 000TaleHus! OJIE3HBIX HCKOMIAEMBIX, a TAK)XKe C IPEANPUATHIMHE ISl UX PEMOHTA M 00CITYKUBaHHMS.
YuuteiBas YHUBEPCAJIBHOCTEL TUAPOINPHUBOAA M €r0 MIMPOKOC MNMPHUMCHCHHWE B pPas3IMYHBIX OTpaCigX TEXHHUKH,
HACTOATCIIBHO PEKOMCHAYCTCA CTYACHTY OBJAACTh H3Yy4Ya€MbIM MNPEAMETOM, 4YTO IIOMOXET €MY CTaTbh
KBaJU(HUIUPOBAHHBIM TOPHBIM HH)XEHEPOM, JHOO NPHUMEHHWTh CBOM 3HAHHWSA B HMHBIX cdepax HHKCHEPHOH
JIeSITeTbHOCTH.
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