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Pabouasi nporpamMma JuCUUILIMHbBI
Fn}]paBnnqecm/le MAIIUHbI 1 THAPONIPUBOJX
Bakperuiennas kadeapa Kadenpa ropsoro jena
Hampasnenue moarotroBku 21.05.04 T'opuoe nemno
Crerpanusanust OnekTpuduKanys 1 aBTOMaTH3aIHsi TOPHOTO MPOHU3BOJICTBA
Kpanudukarus TopHblii HHKeHep (cHenuaJucT)
dopma 00yueHHs Ounas
OO6mast Tpy10eMKOCTh 33ET
YacoB 1o yueOHOMY IIaHy 108 DopMbI KOHTPOJISI B CEMECTpe:

B TOM 4YHCJIC:

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

4acoB Ha KOHTPOJIb 18

Cemectp(bl) U3y4CHUS 6

Pacnpe}le.ﬂe}me YaC0B JHCHMILIMHBI 110 CEMeCTpaM

Cemectp 6 HUroro
Bupg 3aasatuit VII PII

Jlexkuun 36 36 36
ITpakTuueckue 18 18 18
JlabopaTopHsbie 18 18 18

KonrakTtHas pabora

72 72 72

Cawm. pabora

18 18 18

Yacel Ha KOHTPOJIb

18 18 18

Uroro:

108 108 108

T'on Habopa 2020.
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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 MPHUHIMITHAIBHBIX THAPO- U THEBMOCXEM ISl IPUMEHEHNUS B pa3paboTke
U 3KCILTyaTalliu TUAPOIIHEBMOIIEpeaay;

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

2. MECTO B CTPYKTYPE OGPA30OBATEJLHOM TPOT'PAMMBI

Yacts OIIOII BO (6a30oBas1, BapuaTuBHas) | bazoBas

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:xHOCT M IHAarHOCTHKA TOPHBIX MAIITHH

2.2.2 | TopHBIe MalIMHBI U 000PYIOBaHHE

2.2.3 | BomonuiamoBoe X035HMCTBO

2.2.4 | Tlpon3BoACTBEHHAs NMPAKTHUKA I10 TIOJIYYCHHUIO MPOPECCHOHAIBHBIX YMEHUH 1 HaBHIKOB - 1

2.2.5 | Ilpon3BoacTBEHHAs MPAKTHKA 110 TIOJIYYCHHUIO MPOPECCHOHAIBHBIX YMEHUH 1 HABBIKOB - 2

2.2.6 | Ilpon3BoACTBEHHAs NPAKTHKA 10 MOIYYSHHIO MPOeCCHOHATBHBIX YMEHUH 1 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 BBITYCKHOH KBaTH(UKAINOHHOM padoTHI, BKIIOYast MOATOTOBKY K MPOLEAYpE 3aIINTE U
HpOLEYPY 3aIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHU S KOMIIETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA IO JIUCIUTIJIMHE

[IK-1.7: roTOBHOCTh MPUHUMATh y4acTHE BO BHEIPEHUH aBTOMATU3NPOBAHHBIX CUCTEM YIIPABICHUS
IIPOU3BOJCTBOM;

3HaTh: 3-1 cTpyKTypy THAPONIPHBOIA U XapaKTEPUCTUKHU MIPIMEHAEMOT0 000PYAOBAHHS;
3-2 METOIMKY pacdeTa M MPOSKTUPOBAHUS THAPOTIEpeIay;
YMers: V¥-1 ocymiecTBIATh BEIOOP THAPABINIECKOTO 000PYIOBAHMS U allllapaTypsl IS 3aJaHHBIX

TCXHOJIOTHYCCKUX yCHOBHﬁ;
V-2 «yutaTh» TUAPABJIMYCCKUE CXEMBI,

BJ’[&}ICTB H-1 MIPOBEACHUA TUNOBBIX THAPOINHAMHUYCCKUX paCY€TOB U BBI60pa TUAPOMEXaHUICCKOTO
HaBBIKOM. OGOpyﬂOBaHI/IH

[1K-3.1: roTOBHOCTH y4acTBOBATh B HCCIIEOBAHUSIX OOBEKTOB MTPOPECCHOHAIBHON ESTEIEHOCTH U UX
CTPYKTYPHBIX 2JIEMEHTOB;

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 MPEIPHATHH;

VYMmers: VY-1 nonbupars NTHEBMOOOOPYAOBaHHUE IS 3aJaHHBIX TEXHOJIOIMYECKUX YCIIOBHH;
VY-2 paccuuThIBaTh HECJIOKHBIE CHCTEMBI BOJOCHA0KECHUS M OTOILICHHS,
Bnanets H-1 nouncka nHpopManuu B CripaBOYHONH HOPMATUBHO-TEXHUUECKOI JJOKyMEHTALUH;

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 IMOJYUICHNS OKCIIEPUMEHTAJIBHBIX JaHHBIX Ha CTCHIEC,
3-3 mpaBuiia 0XpaHbl TpyAa IpH paboTe Ha Ta0OPaTOPHOM M HCIBITATEIHFHOM CTEHJIE;
YMeTh: V-1 HU3MEPATh THAPOANHAMAYCCKUE TapaMETPhI C IPUMEHEHUEM TUIIOBBIX U3MEPUTEIIbHBIX
puOOpOB;
VY-2 cTpouTh XapaKTEepUCTHKH THAPOMAIIIH 0 Pe3yIbTaTaM Ja0OpaTOPHBIX HCCIEIOBAHUH;
Bnanmers H-1 paGoTsl Ha Ta00pPaTOPHBIX CTEHIAX.
HaBBIKOM:
4. CTPYKTYPA U COAEP KAHUE
Koua-
Kon HaunmeHnoBaHue pa3ieioB U TeM
Cemectp BO Komnerenuun | Jluteparypa | IIpumeuyanue
3aHATHSA /Bup 3ansiTus/
4acoB
1 Pasnen 1. M'mapaBianyeckne MalIHHbI 6 33
1.1 T'uapaBnuyeckue MalMHBL U TIEpeAadu.
MK-1.7
Pabouue KuaKOCTH IHIPONIPUBOIOB. 3-1.3.2 1.1
CTpuyKTypa, TIPUHLIHIT AeHCTBHS 6 2 K-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 ? J1.2
MK-3.1
HAacocoB J1.2.1
3-2
/nexuust/
14 Hacocbl poTopHBIE U OPIIHEBLIE, TIK-1.7 1.1
MPUHLUITAAIBHBIE CXEMBI H KOHCTPYKIIUU 6 2 3-1, 3-2 J'll' 2’
/nexuus/ IK-3.1 ’
J1.2.1
3-2
15 Omnpezenenne pabourx 1 KaBUTAIIMOHHBIX TIK-3.2 JI1.1,
XapaKTEePUCTHK IUTACTHHYATOTO HACOCA. 6 3 3-1, 3-2, 3-3, J1.2
/naGopatopHasn/ VY-1,V-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/ -
1.7 OOBEMHBIE THIIPOABUTATEIH.
I'mapomotopsl. Knaccndukanys, TpuHIAI 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 paboynx XapaKTEPHCTUK IK-3.2
JI1.1,
THIIPOMOTOPA. 6 3 3-1, 3- IIK-1.7 1.2
/naGoparopHasn/ 3-1,3-2 131
1.9 CuII0BBIE TUAPOLMINH/IPBL.
. MK-1.7
Knaccudukanus, npuHINT AHCTBUS, 3.1.32 JI1.1,
OCHOBHBIC TIAPAMETPBI M XapaKTEPUCTHKU 6 2 i J1.2
. MK-3.1
YpaBHEHUsI pacX0J0B U YCHIIHH. 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
/mpakTuka/
1.12 Hanpagsiomas ruapoanmnaparypa:
IK-1.7
pacIpeieuTeNu OTOKa KUIKOCTH, 3-1.3.2 JI1.1,
oOpaTHBIE KJIamaHbl, THAPO3aMKHU, CXEMbI 6 2 HK’—3 1 JI1.2
BKJIIOUCHUSI, 00J1aCTh IPUMCHCHUSL. 3_2' J1.2.1
/nexkuus/
1.13 Perynupyromas rugpoannaparypa: MK-1.7 J1.1,
6 2
MIPEOXPaHUTENbHBIE, IEPETHBHbIE, 3-1,3-2 JI1.2




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

yeunutenu. Cxemsl BkitoueHus. O01acTb

HPUMEHEHHS

/nexknus/

1.14 BcrnomoratenbHble yCTPOHCTBA U
THPOJIMHHUU: THAPOEMKOCTH, (DUIIBTPBI, [K-1.7
MaHOMETPBI, PACXOZIOMEEL, IaTHKI 31, 3'_2 7,
temmepatypsl. [Ipunnun geiictus n 2 K-3.1 1.2
cxeMsl BKiIIoueHus. Knaccuduxauus 3. 2.1
THAPOIIHMHHUHI, pacd€T TpyOOIPOBOJIOB, -
YIUIOTHHUTEIIbHbIE YCTPOHCTBA.

[nexuust/
1.15 OrmpezieneHre OCHOBHBIX NTAPaMETPOB U
PacXoAHOH XapaKTepUCTHKU HIapHKOBOIO JI1.1,
MK-1.7
IpeJOXPaHUTEIBHOTO KJIaNlaHa IIPSMOro 2 V-1. V-2 H-1 J1.2
JeUCTBUA. ? ’ J1.2.1
/mpakTHKa/
2 Paznen 2. Funponepenauu u 26
THAPABJINYECKHE CHCTEMBI

21 O0BEMHBIE TUApONIEpEnAYH
(TUIPOTIPUBOIBI). TIK-1.7
Heperyaupyemslit ruaponpusoz, 3-1, 3-2 JI1.1,
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 ruiponpruBo/Ia ¢ IK-3.2 JI1.1,
TOCTYNATENbHBIM JIBUKEHHEM BBIXOHOTO 3 3-1, 3-2, 3-3, JI1.2
3BEHA. V-1, ¥-2, H-1 J1.3.1
/naGoparopHasi/

24 HccnenoBanue XxapakTepHUCTHK 00BEMHOTO
PperyaupyemMoro ruponpruBo/Ia ¢ IK-3.2 JI1.1,
BpAaLATEIbHBIM JIBUKEHUEM BBIXOJJHOTO 3 3-1, 3-2, 3-3, JI1.2
3BEHA. V-1,¥-2,H-1 JI.3.1
/naGoparopuasn/

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

26 Pacuer mapaMeTpoB THIPONPUBO/IA C 1.1
00BEMHBIM YIPABICHUEM U TK-1.7 )

2 JI1.2
BpAalllaTeIbHBIM THAPOBHIaTEIEM. V-1,¥-2,H-1 121
/mpakTuka/ o

27 I'uapoauHaMuUYecKue nepefadu.

VYerpoiictBo U pabounii mporecce IK-1.7
ruIpoMy(QTHI U THIPOTpaHc(opMaTopa. 3] 3'_2 JI1.1,
XapaKTepUCTUKHU U 00IaCTh TPUMEHEHHUS 2 l'lK’-S 1 JI1.2
THJIPOJIMHAMUYECKHX Iepesiay, pacuér 3_2' JI.2.1
METOIOM I0100uS.
/nexuust/

28 Pacuer ruapoanHaMuueckoil nepenayu no MK-1.7 JI1.1,
METOJY MoJ00usI. 2 vl V2 H-l JI11.2
/mpakTuka/ ’ ’ J1.2.1

29 T'uapocucreMsl Ui 1MOJAYM  SKUJKOCTH. TIK-1.7 11
CucreMbl BOLOCHAOKEHHS W OTOILUICHUS 9 3-1,3-2 Hl. 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'Il. 2’
[nexuus/ TIK-3.1 1 2‘ 1
3-2,3-3 -
211 OmpeneneHue  JOMYCTHMOH — BBICOTHI 1.1
BCAChIBaHUS Ppa3IUYHBIX JKMIKOCTCH ’ TIK-3.1 J'Il. 2’
LEHTPOOCKHBIM HACOCOM. V-2, H-1 1 2' 1
/mpakTuKa/ -
212 Pacuer ueHTpoOekHOro Hacoca  uist K-3.1 JI1.1,
MePEKaYKH BOIBI. 2 Vo2 Bl JI1.2
/mpakTuKa/ ’ JI.2.1




8 Pazoen 3. IlneBMaTHYeCKHE CHCTEMbI. 6 13
31 O6mue cBeeH s O ITHEBMAaTHYECKHX
cucteMax. [THeBMONIpHBOA: Ta3 KaKk
pabouee Teno MHEeBMONPUBO/IA, HCTCYCHHUE K-3.1 01,
rasa u3 pesepByapa. [IHeBMaTH4eckue
N 6 2 3-1,3-2 JI1.2
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 3-1,3-2 1 2' >
HPUBOJ TOPMO3HON CHCTEMBI. -
/nexkums/
33 ITHeBMOIPHBOABI TOPHBIX MALIIHH.
. JI1.1,
Tunosble MHEBMONPUBOABI TOPHBIX 6 IK-3.1 112
MaIlVH. 2 3-1,3-2 1 2' 5
[nexuust/ o
3.4 IIpomplnuIeHHBIC THEBMAaTHYECKHE CETH
TOpHBIX NpeanpuaTuii. OCHOBHbIE J1.1,
MK-3.1
TpeOOBaHU K MOHTAXY, HAJIAJIKE U 6 2 JI1.2
3-1,3-2
9KCIUTyaTalluH ITHEBMOTHPOCHCTEM J1.2.2
[nexuust/
BMOTIPHBO/IO. 6 3 3-1,3-2, 3-3, 1.2
YCTPOHCTBA U THPOIIMHUH. v Vo B 131
/naGoparopHasi/ T o
36 Pacyer nHeBMONPHBOAA VIS OTKPBITUS 1.1
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’
0 MHIMBUIYaILHO 3aJJaHHOM npobiieme 2 3-1, 3-2, 3-3 1 2' 2’
Kypca T1K-3.2 )
3-1,3-2,3-3 22
4.2 TeMbI 47151 caMOCTOATEILHOM IPOPaOOTKH: TIK-1.7 .
KOHCTPYKTHBHBIE 0COOCHHOCTH 3-1,3-2, JLI,
THIPOMAIIINH; THIIOBBIC THAPOCHCTEMBI K-3.1 T2,
TOPHBIX MaIlIMH; 0COOEHHOCTH 6 2 3-1,3-2,3-3 JI2.1,
9KCILTyaTalluy THIPOIPHBOIA B K-3.2 J122
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 )
| Tomomn I G ;
JAHEMY TIEPHOJLY TEKYIL 5 V-1,¥-2, H-1 ‘
KOHTpOJISL.
45 Brimonnenue pacyetHo-rpaduueckoro 6 TK-1.7 132
3a/1aHusl y9eOHON IVCIMIUIHHBL. 6 V-1,V¥-2, H-1 i

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJ’lLHLIe BOIPOCHI 1J1s1 CaMOCTOSITEIbLHOM NMOJATOTOBKH K Telcymeﬁ u l'lpOMe)KyTO‘lHOﬁ aTrecranum
10 UTOraM M3y4YEeHUu s TUCHHUIJIUHBI

KoHTpoabHbIe BONPOCHI JIs1 CAMOCTOATEIbHOM MOATOTOBKH K NMPOMEXKYTOUYHOM aTTecTauuu (MaTepuasbl
JJISL OeHKH 3HAHMHM I1K-1.7 3-1, 3-2; IIK-3.1 3-1, 3-2, 3-3; IK-3.2 3-1, 3-2, 3—3)

1.06vémubrii  ruppompuBoa. CrpykrypHas cxema. OCHOBHBIE 3JIEMEHTHI: HACOC, THAPOJBUraTelb,
TUApoanmapaTypa yrnpaBieHus, padodas ®KUIKOCTh. MIX QyHKIIUU B CTPYKTYpe THAPOTPUBOIA.

2. OCHOBHBIE CBOMCTBA THAPOIPUBOA U 00JIACTh UX F(P(PEKTUBHOTO IPUMECHEHHUS B TOPHBIX MaIllUHAX.
3.Pabouast xwumxocts TuaponpuBoga. OCHOBHBIE (QU3MUECKHE CBOHCTBa paboumx sxumkoctei. TpeOoBaHwms,
NpeIbsBIseMbIe K HUM. THIBI pabounX >KUAKOCTEH B THIPONPUBOJIE TOPHBIX MalInH. MUHepalbHbIE Macia.
Kputepun olleHKH NPUTOTHOCTH MHUHEPATIBHBIX Macey, IPUMEHICMBIX B TOPHBIX MAIIHHAX.

4 BomoMacisiHbie dMyibcud. OCHOBHBIC THITBI, 007acTh UX mpuMeHeHus. COcTaB M Croco0 MPHUrOTOBICHHS
BOJIOMACISIHBIX dMynbcuid. CpencTtBa i MOJJCPKAHMS OCHOBHBIX CBOMCTB paOodell IKHUIKOCTH B
runponpuBoe. CriocoOb! OYHCTKH, UX JOCTOWHCTBA W HEJOCTATKH.

5.9nepretruecknii 6amanc ruAponpuBoia. [loTepr MONTHOCTH B THApPOMAIIHMHE: 00BEMHBIC, MEXaHHUECKUE,
ruapasiaundeckue. [lonartns o6wémHoro KT, mexanmueckoro KITJ u ruapaBnudeckoro KITJI. O6muit KITJT
runpomMamnH. CxeMbl 00beMHBIX TOTEPh B HACOCE U THAPOJIBUTATEIE.




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

7.00bémHBIe Hacochl. Pabouas xamepa Hacoca. IlpuwHimmel neiictBus Hacoca. [Ipomeccsl BcachiBaHUS U
HAarHETAHUS )KAIKOCTH B HACOCE.

8.0OcHOBHBIE TapaMeTpHI Hacoca: pabounii 00pEM, TeopeTudeckas u gaxTuyeckas mogava, oosémusnii KI1/1, ero
3aBUCHMOCTh OT JaBlicHHs. HoMHHaIbHOE M MakcHMalbHOE JaBICHUE, MOIIHOCTh. OCHOBHBIC THIIBI HACOCOB,
MPUMEHSIEMBIX B TUAPOIIPUBOE TOPHBIX MALIHH.

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

10.BbixoaHble  TIapaMeTpbl THUAPOLMIMHAPA: YCWJIME Ha TIOpIIHE, CKOpPOCTh mopiuHs, o0bemubid KII/I,
MOIIHOCTb.

11.KoHCTpyKIUs TOPUIHEBOTO THAPOLIMIIMHIPA C OJHOCTOPOHHMM MITOKOM. CriocoObl O0phOBI € MepeToKamu
KUJKOCTH B THUApONMIMHApE. TpH CXeMbl NOAKIIOUCHHS THAPONWIMHIpPAa K HamopHoil mmHmH. OO6macts
MPHUMEHEHUS THAPOLMIMHAPOB B TOPHBIX MallUHAX.

12 TlopuraeBbie TuapoMoTOpbl. OcHOBHEIE THIBL. [IpuHITMT AericTBuss. OCHOBHBIE TapaMeTphl: paboduii 00bEM,
4acTOTa BPALICHUS, KPYTSAILIINH MOMEHT, MOITHOCTH, 00BhEMHBIN KIT/I.

13.ITlpumenHeHne 0OpaTHMBIX HACOCOB B KaU€CTBE THAPOMOTOPOB. CKOPOCTh M MEXaHHYECKHE XapaKTEPHUCTHKH
THIPOMOTOPOB.

14 BricokoMOMeHTHbIe ruapoasuratenyd. OCHOBHBIE THIIBI, YCTPOMCTBO, NpHHIMN JeiicTBua. Paboune
napaMeTpbl BHICOKOMOMEHTHBIX THIpOJBHUrareneii: pabounii 00bEM, KpyTAIIMI MOMEHT, YacToTa BpalieHHS,
MomHOCTh. O6NacTh NPUMEHEHUS THPOMOTOPOB ¥ BLICOKOMOMEHTHBIX THIPO/IBUTATENICH B TOPHBIX MallHHAX.
15.I'mapopacnpenenurenu. Hasznauenne. Knaccudukanus. JluneitHocts, mo3uimoHHoCTh. Crioco0 yrpaBieHHs.
YcnoBHOe 0003HaUeHUE THAPOpaCTpeaeTUTENCH.

16.I'mapopacnpenenureny ¢ HUIMHAPHIECKAM 30JIOTHHKOM. JlOoCTOMHCTBA M HEAOCTAaTKH. 30JIOTHHKH C
TIOJIO’KUTEIBHBIM, OTPULATENILHBIM U HYJIEBBIM MEPEKPHITHEM OKOH, UX 001aCTh IPUMEHEHNSI.
17.I'mppopacnpenenureny C IDIOCKMM 30JO0THHKOM. JlOCTOMHCTBA, HEMOCTaTKH, O00JacTh IPUMEHCHHS,
OCHOBHBbIC THIIBI. KilanmaHHbIE pacrpenenuTeNy, UX CBOMCTBa M 00JacTh NpUMEHEHHMs. | uapopacnpenennrenn
KakK 3JEMEHTHl THAPOABTOMATHKH: KOMAaHIHBIE W CHJIOBBIE rHapopacnpenenurend. Mx nasHauenne. O6macTh
MPUMEHEHUS B TOPHBIX MaIlIAHAX.

18.00parHble kiananbl. HasHaueHue, ycTpOMCTBO, MPUHIIMIT ISHCTBHS, CXeMa BKIIIOUEHHS B THIPOCUCTEMY.
19.T'unpo3aMKy OJHOCTOPOHHETO U JABYCTOPOHHEro ne¥icTBus. Ha3sHaueHue, yCTPOHCTBO, MPUHIUI JCHCTBHS,
cxeMa BKIIOYEHHS B THApocucTeMy. O0JI1acTh IPUMEHEHHS B TOPHBIX MaIIMHAX.

20.Knanan «MJIN», cxema, MpUHIMI JEHCTBHS, 00JIaCTh MPUMEHEHHSI.

21.IlpenoxpanurenpHble kiamnaHbl. Ha3zHaueHue, cxema BKJIIOYEHHS B ruppocucremy. KiamaHbsl mpsiMoro
JEHCTBUA: IIAPUKOBBIE, KOHYCHBIE M IUIyH)KepHble. CTpyKTypa, NPUHIMI JEHCTBUSA, pacXomHas
XapaKTEepUCTHKA, JOCTOMHCTBA 1 HEOCTATKH.

22 Knananel HenpsiMoro Aelictusi. HasHauenue, cxema, NpUHIOMI JCHCTBHS, TOCTOMHCTBA U HEIOCTaTKH.
23.IlpenoxpaHuTeNnbHble KIIAMaHbl THAPOCTOECK INAxXTHOW Kpemu. TpeOoBaHWs, NpeabsBIsieMble K HHM,
OCHOBHBIE TUIIBI U XapaKTEPUCTHKH.

24 TlepenuBHbIE W peAyKIMOHHBIC KianaHbl. VX Ha3HaueHWe, cXeMa BKJIIOYEHHS, MpUHIMN aelcTus. O0macTh
MPUMEHEHHUS B THAPONPHUBOIE TOPHBIX MAaIIKH. Pesie naBneHus, MpUHIUI JeHCTBUSA, CXeMa BKIIFOYSHHUS, 00J1acTh
MPUMEHEHHS.

25.Perynstopel  pacxoja KHMAKOCTH. Ha3HaueHWe, OCHOBHBbIE THIIBI W HUX ycTpoiicTBo. IIpocTbie
Heperynmpyemsle apoccenu. Pacxon xuakocty yepe3 HuX. JInHeiHbIe u HenMHEHBIE Apoccenn. VX obmacts
MIPUMEHEHUS.

26.Perynupyemble npoccend. HasHaueHHWe, OCHOBHBIE THIbL. PeryiupoBOYHbIE M MEXaHHYECKHE Xapak-
TEPUCTUKH PETYIUPYEMBIX IPOCCENEH.

27.PerynsaTopel 1OTOKAa >KMAKOCTH. Ha3HaueHuWe, yCTpOWCTBO, NpPHUHIMI JAEHCTBUS. PerymmpoBodHbIe
XapaKTEPUCTHUKHU PETYISATOPOB MOTOKa. OCHOBHBIE TUIIBI X 00JIACTh IPUMEHEHHS B TOPHBIX MaIlIMHAX.
28.BcrioMoraresibHbIE yCTPOWCTBA M THAPOIMHUM. Pe3epByapsl 1 KOHAUIIMOHEPHI padodei KHIKOCTH, (GUIBTPHI.
I'mapoakkymynsatopsl. Pacuer runponunmii. )Kectkne u rubkue TpyOOIpoBOIbL.

29.T'uaponpuBo]] ¢ HEyNpaBJIIeMOH CKOPOCTBIO TMApOJABHraTens. [IpuHIMNUanbHas THAPOCXEMa THIIOBOTO
THUIPONPHBOIA. BBEIXOMHBIE MapaMeTphl: YCWINE Ha MOPIIHE, CKOPOCTh MOPIIHS, MOIIHOCT. OCHOBHBIE
AIIEMEHTHI TIPUBOJIA, MX Ha3HadeHne. CxeMa NUPKYJILIIAN KUAKOCTH. [J0OCTOMHCTBA M HETOCTATKH THAPOIPHBO-
na. Ob6i1acTh MPUMEHEHHS B TOPHBIX MaIllIHHAX.

30.I'mxponpuBoA ¢ IpOCCENbHBIM ylpaBieHueM. OCHOBHbIE IIPU3HAKH, JOCTOMHCTBA M HEOCTATKU. TPH CXEMBI
BKIIIOYEHHUs1 Jpoccens. Ilpumepbl NmpHMEHEHWs THUAPONPHBOAA C JPOCCENBHBIM YIPABIEHHEM B TOPHBIX
MallHaXx.

31.PerynupoBouHble 1 MEXaHMYECKHE XapaKTEPUCTUKU THIPOIPHBO/IA C APOCCEIIEM, YCTAHOBJICHHBIM B HAIOpE.
32.PerynupoBouHbIe U MEXaHHMYECKNE XapaKTEPUCTUKHU THIIPOIIPUBO/IA C IPOCCEIIEM, YCTAaHOBJICHHBIM Ha CIIMBE.
33.PerynmupoBouHble M MEXaHMYECKHE XapaKTEPHCTHUKH THIPONPHBONA C JPOCCENEM, YCTaHOBJICHHBIM
napaiesbHO THAPOLUIHHIDY.




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

35.Cnensmuit runpasmmdeckuii mpuBoa. CTPYKTypa, OCHOBHBIC DJIEMEHTHL [IpHMHIWI NeicTBUS ClemsIiero
THIPOIIPHUBOJIA C KECTKOH 00paTHOH cBA3pto. CTaTHueckWe M JUHAMHYECKHE XapaKTEPUCTHKH CIEISIIErOo
rugpornpuBoga. O0mMacTs MPUMEHEHNUS CIESIIEr0 THAPOIPUBOAA B TOPHBIX MaIIMHAX.

36.I'unponunamudeckue nepenaun. Haznauenue, nocronHcrBa. CTpyKTypa, YCTPOHCTBO M IPUHLUII JACHCTBUSL.
I'mapomydTel. Cxema, NPHUHIMI JEHCTBHS, OCHOBHBIE HapaMeTphl: KPYTSLIMA MOMEHT, ckoymxeHue, KIIJI.
BHe1He 1 NpUBEICHHBIC XapaKTEPUCTUKU THIPOMYPT.

37.T'unporpancopmaropsl. Cxema, TNPHHIMIT JACHCTBUS, OCHOBHBIC NapaMeTpbl: KPYTALIMH MOMEHT,
ckonpxenue, KI1/]. BuenrHue u npuBeieHHbIE XapakTepucTHKU. O0acTh MpUMEHEHHS THAPOIepeiad B TOPHBIX
MallHax.

38.TumnoBoit TUAPONIPUBOJL MEXaHU3UPOBAHHOMN kpenu. IlpuHnunuanbHas TUAPOCXEMA, OCHOBHBIE
3JIEMEHTHI, WX Ha3HaueHWe. HacocHbIE CTaHIMM MEXaHW3WPOBAaHHOW KpPEIH, OCHOBHBIC THIIBL, COCTaB.
PacxonHast xapakTepucTHKa HACOCHOHM CTaHIMU. Pabowast ®KHUIKOCTh THAPOIPHUBOIA MEXaHU3UPOBAHHOM KpETIH.
39.0cHOBHBIE mapaMeTpsl THAPOIPHBOAA MEXaHM3MPOBAHHOW  KpENH: Mojada HACOCHOW CTaHIWH, pabouee
JIaBJICHUE, JaBJICHUE TIPEIBAPUTEIFHOTO pacropa ruIpOCTONKY, TaBJIeHNE CpabaThIBaHUS MPEJOXPAHUTEIEHOTO
KJIartaHa TUIPOCTOMKH.

40.I'uapocTOrKY IIAaXTHBIX MEXaHW3UPOBAaHHBIX Kpereil. HasHaueHne, OCHOBHBIE THIIBI, WX YCTPOMCTBO.
TpeOoBanus, mpenbsBisieMble K TuapocToiikam. Cxema BKIIOYEHHUS B rujppocucreMy. OCHOBHBIE PEKHMBI
paboThI TUIPOCTONKH, ee paboyas XapakTepucTHka. Paboune napaMeTpbl THIPOCTONKH.

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

42 JlnHamudeckne THApOMamIiHbL. [ HApOTypOMHEL. 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 JTHeBMaTHYECKHE  MAaIIMHBI:  KOMIIPECCOPBI M THEBMoABWMrarenu. MHIukaTtopHas  amarpamma.
MHoTOoIWIMHIPOBBIE KOMIpeccophl. [IHeBMaTndeckas ammaparypa. [IHeBMaTH4YecKuii MPHBOX  TOPMO3HOM
CHUCTEMBI.

45.ITpoMbIIITICHHBIE THEBMATHYECKHE CETH TOPHBIX Ipeanpustuii. OCHOBHbIE TpeOOBaHHUS K MOHTAXY, HaJlaJIKe
1 3KCIUTyaTallly ITHEBMOTHAPOCUCTEM.

BO]'[pOCbI AJIA IPOBEPKHU yMeHl/lﬁ M HABBIKOB:

1.0Onpenenuts ycume Ha mToke ruaportnaapa D=100mm
IIPU JABJICHUH B THIPOCUCTEME P=100KF/CM2, KIJl —HE YYUTHIBATh.
(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
rugpoummuaapa D=100mm, d = 50mm npu pacxone Q=601/mMuH
4. Kakne criocoObI MOHTaXa pyKaBa BBICOKOTO JIaBJICHUS IIPAaBUIIbHEIE?

a. [lepssrit 1 BTOPOIi crtocod
6. IlepBbIii 1 4eTBEPTHIIT cITOCOO
B. Bropoii u Tpernii cnoco6
1 2 3 4

r. Bropoii u 4eTBEpTHIi crI0c06

(MK-1.7 V-1, V-2)
5. Ilo kakoii hopmysie pacCUUTHIBaETCS 3aTpadyeHHasi MOLIHOCTh THPOMOTOpA M 110 KaKOH - THIpOnMINHIpa?

a. N=U I; 6. N=Ap-Q; B. N=Fv; r. N=M-o (ITK-1.7 V-1, V-2, H-1)
6. OnpenenuTh BRIXOAHYIO MOIIHOCTh Hacoca, eciu pacxon Q, = 50 a/mun u nasnenue P, = 10MIla . (IIK-1.7
V-1, ¥-2, H-1)
7. F=P,4 — (R,,*R,,+Ry,), Kakue cOnmpoTHBICHHUs ABIKESHHUIO IITOKA LWIMHIPA yKa3aHsl B hopmyne? (ITK-1.7
V-1, ¥-2, H-1)




8. YcnoBHOe 0003HaUeHNE KAKOTO JJIEMEHTA MPEJCTAaBICHO Ha PUCYHKe?
a. [IpenoxpaHUTENbHBIN KIanaH NpsMOro AeHCTBUS
6. [IpenoxpaHuTeIbHBIN KIIallaH HEMPSIMOTO AEHCTBUS
B. [lepenuBHO Kianax

r. Penykunonnsii knaman (ITK-3.1 V-2, H-1) I—,

9. CxeMBI THIPONPUBOJIOB C KAKUM PETyINPOBaHIEM
yKa3aHbl Ha PUCYHKeE? g ,
10.Ykaxure Ha pPHCYHKE THAPOpPACIPEIEIHTEINb, |_| '
OIIpEeZIeINTE THUI ¥ NPUHIUI JCHCTBHUSI. 2
11.Kaxoe HeoOxoaumoe YCTPOUCTBO TS /
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KOHIUI[MOHUPOBAHUSA OSKUAKOCTH HE YKa3aHO Ha
PHUCYHKE.
12. Vkaxure Ha pUCYHKE NPEJOXPaHUTENbHbIN KJIalaH,
OTIPEIETINTE THUI ¥ MPUHIUI JCHCTBHS.
13. Kaxoll ammapaT HCHOIB30BAaH HA PHUCYHKE LIS 1
PETYINPOBAaHUS CKOPOCTH JABM)KEHHS LIMIMHAPA?
(TIK-3.1Y-2, H-1)- qus Bomp. 9-13.
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®opmuposanue ymenui 1 HaBbikoB [1K-3.2 V-1, ¥V-2, H-lmnposepsiercs npu 3aniure 1a00paTOpHBIX padoT.

Ilepeyenb padoT, BHINOJIHSIEMbIX B IPOLIECCe H3YYeHHUS JUCHUNINHBI (MoayJsi, npakTuku, HUP)

JlomainHee 3aJaHle COCTOUT U3 2-X pacueTHO-rpad)uIecKux padboT: Tema nepBoit padotel «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 iuctoB popmara A4 pacyeToB ¢ MPUHIMITAATLHBIMA
CXeMaMH MPUBOJIA.

IToxroroBka u 3amura JIP Nel,2 o nepBoMy nepuoy TeKyuero KoHTpoJs. JlabopaTopHsie paGoThI
BBIMOJTHSIOTCSI B 1a00OpaTOpUM TPYIIION BO BpEeMs 3aHITHM, a pacyeThl, 0(pOpMIICHHE U MOATOTOBKA K 3aIUTE —
CaMOCTOSITEIBHO.

[oxroroska u 3amuta JIP Ne3-6 no nocieqaeMy meproay TeKymero KOHTpois. 3amura Beex JIP sprnsercs
JIOITYCKOM K 3K3aMEHY.

[lepeuens Tem 1a0OpPaTOPHBIX PadOT:

1. Onpenenenue paboynx U KaBUTAITHOHHBIX XapaKTEPUCTHK IUTACTHHYATOTO HACOCA.

2. OnpeneneHue pabovnX XapaKTEPUCTHK THIPOMOTOpA.

3. OnpenesneHne XapaKTEPUCTHK THAPOIIMIHHIPA.

4. ccreoBanue XapakTepUCTUK 00BEMHOTO PETYIHMPYEMOTO THPOIPUBO/IA C IOCTYMATEIbHBIM JABIKCHHEM
BBIXOJHOI'O 3BEHA.

5. UccnenoBanue XapakTePUCTHK 00BEMHOIO PErYIMPYEMOTr0 THAPOIPUBO/IA C BPAIIATEIBHBIM JBIKCHHEM
BBIXOJJHOI'O 3BEHA.

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

IlepedeHb TeM NPAKTUYECKUX 3aHITHIA:

1. PacueT OCHOBHBIX MapaMETPOB KOHCTPYKIIUHU aKCHATBHO-TIOPITHEBOTO HACOCA C HAKJIOHHBIM OJIOKOM
UMIMHIPOB.

2. Pacder ruiponpruBoia CHCTEMBI TOPMO30B aBTOMOOWIISI C TUAPOBAKYYMHBIM YCHIHTEIICM.

3. OnpenesneHre OCHOBHBIX MMAPAMETPOB M PACXOIHOMN XapaKTEPUCTHKH [IIAPHKOBOTO MPEIO0XPAHUTEIHHOTO
KJIallaHa MpsMOro JIeUCTBUS.

4. PacdeT BBIXOJIHBIX TAPaMETPOB HEPETYIUPYEMOTO THAPOTPUBOA C MOCTYNATEILHBIM THAPOIBUTATEIIEM.
5. PacueT mapamMeTpoB THIPONPHUBOA C 0OBEMHBIM YIPABIECHUEM H BpaIaTeIbHBIM THAPOIBUTATEIIEM.

6. PacueT rupoqMHaMHYECKOM Tepeaadr [0 METOAY IOA00us.

7. OmnpenienieHre JOMYCTUMON BBICOTHI BCACHIBAHUS PA3IMIHBIX KUKOCTEH IEHTPOOESIKHBIM HACOCOM.

8. Pacuer neHTpoOEKHOTO HAcOCa JUIS EPEKAYKH BOJEI.

9. Pacder mHEBMOIIPHBOAA JJIs1 OTKPBITHS IHOSPHON 3aCIIOHKU B TEXHOJIOTHH 00OTaICHUS.

OneHoYHbIE MaTepuaJjbl (O].leHO‘ll-lble cpencnsa), HCNOJb3yEeMbI€ I IK3aMEHA

DK3aMEHAI[MOHHBIA OHIET BKJIIOYAET B ce0s 2 TEOPETHUYECKUX BOIpOoca W 1 MpakTHYECKMH BOmpoc (3amady) 1o
TEMaM M3 YCTAHOBICHHOTO ITEPEUHSI.
buueTsl xpansrcst Ha Kadepe U yTBEpK/IeHbI 3aBeIyIONNM KadeIpoii.

MeToauKa OlleHKH Pe3yJabTaTOB 00yUeHHsl M0 TUCIHUILIHHE (MOaYJI0, npakTuke, HUP)

e TpeOGoBaHMS K OICHUBAHUIO B COOTBETCTBHH C YI€OHBIM TUTAHOM: DK3aMEH B 6 ceMecTpe.




e (Cucrema OLCHHBAHUS, UCIOJIb3yeMasl MPEIOAaBATENIEM I TEKYIICH OLCHKH YCIEBACMOCTH - OalIbHO-
pEeUTUHrOBasl:
- moceneHue Jeknuii — mo 1 6amny 3a 1 3anstue (Bcero 18 nekuuii), ntoro He 6onee 18 6anos;
- BHINTOJIHEHHUE TPAaKTUYeCKUX padot — no 1 6amty 3a 1 3anarue (Bcero 9 I13), uroro He 6onee 9 6aIos;
- BBINIOJIHEHUE Ta00OpaTOPHBIX paboT — 1o 3 6amna 3a JIP (Bcero 6 JIP), utoro He 6osee 18 Oamios;
- BBINIOJIHCHUE JIOMAIITHET0 3aaHus — 10 6ayios;
- MMOAATOTOBKA JIOKJIaJ]a Ha CTYJICHYCCKYIO KOH(PEPEHIINIO B paMKaxX MaTepualia H3y4aeMoro Kypca ¢ OUHBIM
BBICTYILICHHEM — 5 0aJUIoB.
HUTOI'O ne 6osee 60 6aywioB B ceMecTpe.

e  VYcioBue J0IycKa K SK3aMeHy 10 TUCHHIUIMHE — HAJIW4INe He MeHee 35 0amoB ceMecTpoBoii paboTHI ¢
00s13aTenpHOM 3a1uTon Beex JIP.

e Meroauka pacyera OLEHKH HA YK3aMEHE.
OtBet Ha 3k3aMmeHe oneHuBaetcs B 40 6amios: 1o 30 6ayutoB 3a OTBET HA TEOPETUUECKUE BOMPOCHI U 10 10
0aJuIOB 3a OTBET Ha MpaKTHYEecKoe 3ajaHue. Kpurepnu ompeseneHus OLEHOK Ha K3aMeHE H3JI0KEHBI 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. PexoMenayemas qureparypa

6.1.1 OcHoBHas IuTEpPaTypa

O6o03Haue ABTOpBI, 3arnaBue bubanoreka H3pareancTBo,
HHE COCTABHUTEJIH roa
JI1.1 leitep B.I'., I'nnpaBnuka v rUAPONPUBOL: I'd HUTY «MUCuCy» M. : Henpa,
Hynwma B.C., Y4eOHUK I By30B 1981 .-295 c.
BbopymeHnckuii
A.l'., 3aps
A.H.
J1.2 MaxoBHKOB 'unpaBnuka v TUAPONIPUBOL : YHuBepcurerckas Mockaa :
BC., yaebHoe mocodue oubmmoreka 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 lonoJHUTeIbHAS JIUTEpPATYpa
O0o3Haue ABTOpBI, 3ariaBue bub6aunoreka H3nareancTBo,
HHE COCTABHUTEJH roj
JI 2.1 bamra T.M., I'uapasiuka, TUIPOMAIIMHBI U T'd HUTY «MUCuCy» M.:
Pynues C.C., TUIPOTIPUBOIBI ManHocTpoeH
Hexkpacor b.b ne, 1982. - 423
u Jp. c.
J2.2 [Meitmax A.A. I'mnpasnmka n I'd HUTY «MUCuC» M.:
THIIPOITHEBMOIIPHBO/T. Mrmy,
Y.1:0cHOBBI MEXaHUKH 2003 .-192c.
JKHUJIKOCTH M rasa : Yue0. mocod.
6.1.3 MeTtoanueckue MaTepuabl
O0o03HaueH ABTODBHI, 3arnaBue bubnuoreka W3 narenscTBO,
ne COCTaBUTEIHN ToJ
J3.1 Tepexun E.IT. T'unpaBnuueckye U MHeBMaTHYECKUE I'd HUTY «MUCuC» CTU HUTY
cuctembl/JIabopaTopHBIii «MUCuCp,
MPAKTUKYM. 2017
J3.2 Tepexun E.Il. | T'mapaBmideckrie ¥ THEBMATHISCKUC I'd HUTY «MUCuC» CTU HUTY
crcTeMbl/ MeToiuecKre yKasaHus K «MUCuCp,
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6.2. IlepeueHb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHET»

91 www.google.ru
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6.3. IlepevyeHb MPOrpaMMHOro odecneveHust
Im1 Office Professional Plus 2016
112 WINHOME 10 RUS
6.4. IlepeyeHb MHGPOPMALTMOHHBIX CIPABOYHBIX CHCTEM M MPO(ecCHOHAIBHBIX 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 gaHHelx «HAYUHAS DJIEKTPOHHAS BUBIIMOTEKA eLIBRARY.RU» gna HUTY
«MHUCuC»
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7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JUCIUITJIMHBbI
MOAYJA, IPAKTUKH, HUP)

7.1 Ayn. 114. JlekunoHHast ayAuTopus. AyIUTOpUS AJIs NPAKTUUECKUX 3aHATHI.
[lepedens ocHOBHOTO 000pyIOBaHMS, y4eOHO-HATIISIHBIX TIOCOOMIL:

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 00OPYIOBaHUs, Y4€OHO-HATJISAJHBIX TOCOOMIA:

1. JTaboparopubiii crena «I uapaBiIuKay;

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

— CHCTEMHBIH OJI0K;

— mynbpTuMenua-mpoekrop NEC NP100

4. KommekT yaeOHOM MeOenu Ha 16 mocaJogHbIX MecT.

8. METOAUYECKHME YKA3AHMUS JJISI OBYYAIOIIUXCS 10O U3YYEHUIO JUCHUITJINHBI

YcenemHoMy HM3y4eHHIO IMCUMIUIMHBI TPEJIIECTBYET 3HAHHE KypCOB MEXaHMKM M ruiapaBinku. K MomeHTy
W3Y4YECHUS] THIPOCUCTEM CTYIEHTHI JIOJKHBI OCBOMTH MOJHBIA KypC CIEAYIONUX IUCUUIUIMH: (QU3MKA, MaTeMaTHKa,
TEopeTHYecKas MeXxaHuKa, He00XOIMMbIE 3HAHUS 10 KOTOPBIM CJIEAYEeT BOCCTAHOBUTH M OCBEXKUTh.
CamocrosiTenpHas paboTa CTyJIeHTa M0 JMCUMIUIMHE SIBJSIETCS OJHMM M3 OCHOBHBIX BHIOB Y4eOHOW paboThl,
KOTOpas BKJIIOYaeT B ce0d CIeOyIOI[He »>JIEMEHTH: NpopabOTKa JEKIMOHHOTO MaTepuana, pabora cC
PEKOMEHIYEMBIMH Y4eOHHKAaMU U y4eOHBIMH IIOCOOHMSMH, BBIOJHEHUE JOMAIIHEr0 3aJaHus (PACUSTHOTO 3aIaHHs
y4eOHOM TUCIUIUIMHEI), IPOBEICHUE U 3alliTa JJA0OPaTOPHBIX padoT, MOJArOTOBKA U cllaya SK3aMEeHOB.

[TpopaboTKy JICKIMOHHOTO MaTeprajla ¥ MEeTOJIMYECKHX YKa3aHUIl MOXKHO IIPOBOIUTH IIPU BBIOJHESHUH JOMAITHET O
3a7aHusl. JTO MO3BOJUT CBSI3aTh BOEJMHO IOJTYYEHHbBIE CBEJIICHHMS M COCTaBHUThH IEJbHYIO KapTuHy. He ciemyer
CTPEMHUTBCS K MEXaHWYECKOMY 3allOMHHAHHMIO (DOPMYJIMPOBOK NPHBEICHHBIX ONPEAEICHUH W TOJIOKEHUH, eclin
TpeboBanusi K Bam mpsiMo He yKka3blBaloT Ha 3T0. BronHe 3¢ dexkTHBHON MOXKET 0Ka3aThCsl MOMBITKA MOHITh CYTh
SIBJICHHsI, BbIpabOTaTh CBOE OTHOLICHHWE K HEMY, ONHpasCh Ha MaTEepHall, COIEPKAIMHUCS B PEKOMEHIOBAHHOU
nuTepaType. 3aBepiias pabOThl [0 TeMe, NMPHU OTBETE Ha KOHTPOJbHBIE BOIPOCHI HEOOXOAWMO CTPEMHUTBHCS K
KpPaTKOMY M Y€TKOMY HM3JI0)KEHHIO MBICIIEH, NCIIONB3Ys MPAaBUIIbHYIO TEPMUHONIOTHIO. CTaJIKUBasiCh C TOW WM MHOU
pacyeTHO# (GOpMYIION MM XapaKTEPUCTUKOMN, OMUCHIBAIOIINX pabOTy THIPOMAIIMHBI WM THAPOIEpeadd CTYASHT
JIOJDKEH TMOHATh CYI[HOCTh U 3aKOHOMEPHOCTh, KOTOPBIE OHH OTPAKAIOT, & TAK)KE MPOAHATH3UPOBATh Pa3MEPHOCTH
BXOJISIIIIMX B HUX BEJINYUH.

Ecnu nocne npopaGoTKy JEKIMOHHOTO MaTepuaia W BBIINOJHEHUs Jab0paTOPHBIX pabOT OCTAIMCh HEOCBEIICHHBIE
BOIPOCH! ISl CaMOCTOSTENIbHOW paboThl, WX cJledyeT HM3Y4YWTbh NIPH MOATOTOBKE K 3K3aMeHy. Kak mpaswuio,
NIpero/aBaTelb OCHOBHOE BHHMAHHUE YJIENSIET OCBEIICHHWIO TEOPETHYECKHX BOIPOCOB M PACUYETOB, BHIBEICHHUIO
3aBUCHMOCTEH U COCTABJIICHUIO CXEM, KOTOpPbIE MPEJCTaBISIOT ONPE/IEIECHHbBIE CIOKHOCTH MPHU CaMOCTOSITEIILHOM
n3y4yeHur. KOHCTpYKTHBHBIE OCOOCHHOCTH T'MIPOMAIIMH M BCIIOMOTATEIILHOIO O0OpPYIOBaHHS CTYAEHT JOJDKEH
U3YYUTh CaMOCTOSTENIbHO, @ 3HAHUS OSTHX TOHKOCTEH NO3BOJIAIOT IPENOJABATEII0 CYOUTh O TIIyOHMHE ero
noaroroBku. He Bo3OpaHseTcs HpH 3TOM IIOJIb30BaHHUE IUIAKaTaMH, CXeMaMH M PUCYHKaMH U3 y4eOHHKOB Ha
9K3aMEHE TIPH OCBELICHHHU CII0XKHBIX BOIPOCOB. CTYAEHT C XOpOLIeH IMOArOTOBKOH 110 MPeAMETY HOJDKEH CBOOOIHO
YHUTATh U COCTABJIATH I'MIPOCXEMBI, IPOM3BOMUTL NPOCTHIC HHKEHEPHBIC PACcYEThl THAPONPHUBOAA Oe3 CIpaBOYHHKA
U BIAaJEeTh METOIVKOM IOJHOTO pacyeTa, paclo3HaBaTh 3JIEMEHTHI I'MAPOIPHBOIA U 3HATh UX XapaKTEPUCTHKH, a
TAK)KE OCHOBBI SKCILTyaTallMi TOPHBIX MAlIMH C THAPOIPUBOIOM.
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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 THAPOTPHBO/IA.

Oco0oe BHIMaHUE CIEeIyeT YIACTUTh BOIPOcaM, KOTOPBIE MaJl0 OCBEIIAIOTCS B JICKIIUAX U TaOOpaTOPHBIX paboTax:
JIONACTHBIE THAPOMAIIMHBEI M HACOCHI TPEHUS, OTHECTOWKHE padOdne >KUIKOCTH, THIIOBBIC THAPOCHUCTEMBI TOPHBIX
MaIlINH, KOHCTPYKIHS TEIIIO0OMEHHHUKOB, TYpOHMHHBIE THAPOIPHBOABI, UCTIBITAHNS THAPOIPHUBOAOB, OCOOEHHOCTH
SKCIUTyaTaluy FUIPONPUBO/IA B PA3IUYHBIX YCIOBUSAX.

[Tpn noAroToBKe K 9K3aMEHY CTYIEHTY KpOMe JIEKLUH He00X0JMMO UMETh OAWH U3 JINTEPaTypHbIX HCTOYHHUKOB. B
MIEpBYIO OYepelb 3TO MOMOXKET eMy pa3o0parbcs ¢ TOW HMH(opMaumei, KoTopas B KOHCIIEKTE JIEKLIUH JaHa He
MOJHO, JH0O0 3aMKCHpPOBaHA HEBEPHO H3-3a HEBHMMArenbHOCTH. C Jpyroil CTOPOHBI B 3THX HCTOYHHKAX
rpadu4ecKy MpesCTaBiIeHbl KOHCTPYKIMKM MAIlH U alllapaToB, THIPABINYECKHE CXEMbl TOPHOTO 000pYIOBaHNS,
BOIIPOCHI 110 KOTOPBIM 00513aTEIBHO €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
nmabopaTopHeIX padoTtax. BoT 3xeck u moHamoOWThCs ydeOHas nmTeparypa Aias Oojee IOJNHON IMOATOTOBKH K
nepBeIM J1abopaTopHeIM pabotam. Ilpu odopmiieHnn oTdeToB 1O 1aOOPaTOPHBEIM pabOTaM MOTYT BO3HHKHYTh
BOMPOCHI M0 XapaKTEpPUCTHKaM THAPOMAIINH M THAPONPUBOAA, PAa3MEPHOCTSIM K MacmTaOHOW ceTke. B
METOIMYECKUX YKa3aHUSAX CIENUAIBHO MOKAa3aHBl TOJHKO BHIBI 3aBUCHUMOCTEH 0€3 yKa3aHUsI pa3sMEpHOCTEH JuIs
TOrO, 4TO OBl MPU M300paKEHWHM TI'paHUKOB CTYJEHT CaMOCTOSTENBHO BhIOpasl Macmitad M yKa3al pa3MepHOCTh
BEITHYHH.

Jlabopartopuslii creHn «['MApOMAmIMHBL U THIPONPHBOJBD)Y - COBPEMEHHBIH ammapar ¢ OOJbLIMM IUana3oHOM
JedcTBus. [y ycnenrHoro ocBOeHUsI Kypca THAPONPUBOA CTYACHT 00s3aH O3HAKOMHTBCS C €r0 YCTPOHCTBOM U
BO3MO>KHOCTSIMH.

CreHn sBISETCSA CIIOKHOM MAIIMHOW, TMOATOMY YIIPAaBIEHHE WM JOBEpSCTCS TOJBKO IPENoAaBaTeNro JMOo
1abOpaHTy, a TpyNIa CTYACHTOB (3-5 4enoBeK) 3aHOCAT NOKazaHus nMpudopos B Tabmuiry. Kaxkayro maboparopHyio
paboTy »5Ta Tpynma MEHSETCs, II03TOMY TIPH MPOBEIACHUHM TIIOJHOTO Kypca KaKIbI CTYICHT CMOXET
HETIOCPECTBEHHO MOY4YacTBOBATh B CHATHE MOKa3aHUH. Bo Bpems mpoBeneHus paboThl ocTanbHas 9acTh y4eOHOU
TPYIIBI 3alMCHIBAECT MOKA3aHMS CO CJIOB HEIOCPEICTBEHHBIX y4acTHHKOB. Ilocie CHATHS MOKa3aHWH CTYIEHTHI
MIPOBOAAT PAcUeThl M CTPOST XapakTepuCTHKH. Kak mnpaBmio, 3akaHUMBaTh JaOOPaTOpPHYIO palbOTy CTYIEHTY
MIPUXOJUTCS CAMOCTOSITENIBHO JOMa, MOTOMY YTO B ayJUTOPHHM BCE BpeMs CKOHILEHTPHUPOBAHO HA MOIYYCHUH
rapameTpoB, a 00paboTKa pe3ybTaToB U 0(hOPMIICHHE 3aHUMaeT JOCTaTOYHO MHOTO BPEMEHH.

Ecnu cTy#eHT maccHBHO y4acTBYeT B NPOBEACHUH J1aOOpaTOpHON pabOTHI M MPOCTO MEpPENiChIBacT €€ y IpYTHx,
IpHU 3amuTe e€ y Hero HaBepHSAKa IOSABATCS TPYOHOCTH, T.K. OIBITHBIA IPEToOAaBaTeNlb IO OMNpPeeICHHBIM
IIPU3HAKaM OIIPEJENIUT 3TO Cpasy.

CoBpeMEeHHBIM CTeHA AaéT BO3MOXKHOCTH CTYAEHTY O3HAKOMMTBECS C a3aMHU NPUKIAJHOW 4YacCTH Kypca, CBA3aTh
TEOPHUIO C TPAKTUKON ISl TONYYCHHS LEJOCTHOM KapTHHBI 3HaHMH. [103TOMY CTYZEHT MOJDKEH Cepbe3HO
OTHOCHTBCS K POBEJICHUIO PA0OT U 3alUTE OTYETOB MO JIAOOPATOPHBIM PabOTaM, COCTOSIINX U3 MYHKTOB!

1. 3amaun u mens uccnenoanus;2. CxemMa W KpaTKoe ommcaHuHe creHna;3. Tabmwma n3MepeHWd W pe3yinbTaThl
pacueros;4. I'padukn n BbIBOABI MO paboTe. 3amura 1ad0paTOPHBIX paboT JOJDKHA MPOM3BOANTHCS PAaBHOMEPHO B
TEUEHHH BCETO CEMECTpPa, a He B 3a4ETHYIO HEJIEIIO.

B HacTosmee Bpems THApaBInYeCKUe CUCTEMBI HCIIOIB3YIOT B BOJOCHA0KEHIH U METTHOPALIUH, MAIIHHOCTPOCHUH H
METaJUTyprHH, Ha BCEX BHJAaX TPAHCIOPTA U B CTpouTesbeTBe. Oco60 BaXKHYIO POJIb B Pa3BUTHH COBPEMEHHOH TeX-
HUKMA WTparoT THUAPABIMYECKHE M ITHEBMAaTHYECKHE IIPUBOJBI KAaK OCHOBHOE CpPEICTBO MeEXaHW3alMH W
aBTOMATH3alUN TEXHOJIOTHYECKHUX MPOIECCOB W TPOIECCOB YNPABICHHWA DPAa3IUYHBIMH OObekTamH. B kauecTme
HCTIOTHATENIBHBIX YCTPOMCTB TakWe MPHUBOABI MPUMEHSIOTCS B CTaHKaX M aBTOMATHYECKUX JIMHHAX, pOOOTax H
MaHHITYJISTOPaX, CUCTEMaxX YIPaBJICHHS aBTOMOOWIEM, caMoyéToM W T. I. IlodToMy mpu u3ydeHWM Kypca st
Pa3BUTHSI TEXHUYECKOTO0 KPyro3opa CTYJEHTbI JOJKHBI CAMOCTOATENIBHO CIEIUTH 3a JOCTHXKEHUSIMH B Pa3IHUHBIX
OTpaciIsiX TEXHUKH, KOTOPBIE HCIOJNB3YIOT THaponpuBoa. IlosydeHHylo wuH(oOpManuio cienyer IOBOIUTH 0
COKYPCHHKOB U 00CYX/1aTh €€ C IpenoaaBaTeseM.

3HaHUE THAPONPUBOJA MO3BOJIMT CTYyAEHTaM B JalbHEWIEM CO3HATENbHO NEPEWTH K H3YUEHHIO CIELUANIbHBIX
JUCLUIUIAH, CBA3aHHBIX C TOPHBIMH KaphEPHBIMU M MOJ3€MHBIMU MAalIMHAMU, CTPOUTEIBHO-A0POKHOW TEXHUKOM,
MallIMHAMH JJ1s1 000TalIeHus! OJIE3HBIX HCKOMAEMBIX, a TAK)XKe C IPEANPUATHAMHE ISl UX PEMOHTA M 00CITYKMBaHHS.
Y4uuTEIBas YHUBEPCANBHOCTH THAPOIPHBOAA M €r0 IMUPOKOE NPHUMEHEHHWE B PA3NWYHBIX OTPACISIX TEXHHKH,
HACTOSITENIPHO PEKOMEHAYETCS CTYIEHTY OBIAJEeTh H3YYaeMBIM IIPEAMETOM, HYTO IIOMOXKET €My CTaTb
KBaJU(HUIUPOBAHHBIM TOPHBIM HH)XEHEPOM, JHOO NPHUMEHHWTh CBOM 3HAHHWSA B HMHBIX cdepax HHKCHEPHOH
JEATEIPHOCTH.
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