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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. IIpnoOpeTeHre HaBBIKOB COCTABIICHHS MPHUHIMITHAIBHBIX 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 OGPA30OBATEJILHOM TPOT'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 MPOLELype 3aIIuTe 1
HpOLEYPY 3aIIUTHI

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

ITK-2: criocoOeH BBIIOJIHATh NPOSKTHPOBAHHUE OT/IENIBHBIX CHCTEM M Y3JIOB TOPHBIX MAIIMH

3HaTh: 3-1 cTpyKTypy THAPONPHUBOIA U XapaKTEPUCTUKHU IPHUMEHAEMOT0 000PYAOBaHHUS;
3-2 MeTOUKY pacdeTa M MPOSKTUPOBAHUS THAPONIEpeay;
YMers: V¥-1 ocymiecTBIATh BEIOOP THAPABINYECKOTO 000PYI0OBaHKSA U allapaTyphl I 3aJaHHBIX

TEXHOJIOTUYECKUX YCIIOBUIA;
VY-2 «9uTaTh» THAPABINIECKHIE CXEMBI;

Braners H-1 mpoBeneHuns TUMIOBBIX THAPOAMHAMUYECKHX PACYETOB M BEIOOPA THAPOMEXaHUUECKOTO
HaBBIKOM: o0opyioBaHus

OIIK-18: cnocobeH yuacTBOBaTh B UCCIIEOBAHUAX 00BEKTOB MPOGECCHOHABLHOM ACATEIBHOCTH U UX CTPYKTYPHBIX
JJIEMEHTOB

3HaTh: 3-1 cTpyKTypy HIHEBMONPUBOJA U YCTPOICTBO MHEBMATUYECKUX MAIIHH;
3-2 NpUHLUIIEI COCTABIICHUS CXEM THJIPABINYECKUX 1 THEBMATHYECKUX Mepeaay;
3-3 TUIIOBBIE CHCTEMBI BOJJOCHA0KEHHUS M OTOIUICHHSI TOPHBIX MPEIIPHATHH;

VYMers: V-1 noxpbupaTth MHEBMOOOOPYIOBAHHE IS 33IaHHBIX TEXHOJOTHYSCKUX YCIOBUH;
Y-2 paccCUUTHIBaTh HECJIOKHBIC CHCTEMBI BOJJOCHAOKECHUS M OTOILICHUS,

Bnaners H-1 noucka uH(pOopMaIMK B CIIPAaBOYHOH HOPMATHBHO-TEXHHICCKOH TOKYMCHTAIIUHY;

HaBBIKOM:

VK-1: cnocoben OCYHICCTBJIATH I(pI/ITI/I‘leCKI/Iﬁ aHaJIu3 MpoueccoB, CUCTEM, l'IpO6J'I€MHLIX chyaunﬁ Ha OCHOBEC
CHUCTEMHOTI'O ITOJAX0J1a C UCTIOJIb30BAHUEM COOTBETCTBYIOINX AHAJIUTHYCCKUX, BBIYUCIUTEIIBHBIX U




OKCIICPUMCHTAJIbHBIX METO/J0B, BLIpa6aTLIBaTb CTpaTeruro ﬂeﬁCTBHﬁ

3HaTh: 3-1 ycTpOHCTBO Ta0OPATOPHBIX U UCTIBITATEIFHBIX CTCHIIOB;
3-2 METOAUKY IMOJYUYCHNS SKCIIEPUMEHTAJIBHBIX JaHHBIX Ha CTCHIE,
3-3 mpaBuiia 0XpaHbl TpyAa IpH paboTe Ha Ta0OPaTOPHOM M HCIBITATEIHFHOM CTEHJIE;
YMeTh: V-1 HU3MEPATh THAPOANHAMAYCCKUE TapaMETPhI C IPUMEHEHUEM TUIIOBBIX U3MEPUTEIIbHBIX
puOOpOB,;
V-2 CTPOUTH XaPAKTECPUCTUKU TUAPOMAIINH I10 pE3YyJIbTaTaM Ha60paT0pHHX HCCHCI[OBaHHﬁ;
Bnanmers H-1 paGoTsl Ha Ta00pPaTOPHBIX CTEHIAX.
HaBBIKOM:
4. CTPYKTYPA U COAEPKAHUE
Koax-
Kon HaunmeHnoBaHue pa3ieioB U TeM
Cemectp BO Komnerenuun | Jluteparypa | Ilpumeuyanue
3aHATHSA /Bup 3ansiTus/
qacoB
1 Pasnen 1. M'mapaBianyeckne MaIIHHbI 6 23

1.1 T'uapaBiuyecKre MalMHbI U IEpeIavn. TK-2
Paboune )KUIKOCTH THAPOIPHBOIOB.

. 3-1,3-2 JI1.1,
CtpykTypa, npuHIun aekicrus u KI1J] 6 2 OIK-18 1.2
ruIpoo0bEMHBIX Iepenay 32 1 2' 1
(ruzponpuBoa). -
[nexuus/

1.2 OOBEMHBIC HACOCHL.
. IK-2

IIpuHIMI 1eHCTBHUSI, OCHOBHBIC 3-1.32 .1
HapaMeTpbl B XapaKTePUCTUKH 00BEMHBIX iy D
HacocoB Hacocbl pOTOpHbIE U HOPLIHEBbIE, 6 2 Ol'f[;I_<218 ;}1221
[PHHIAINATIBHBIE CXEMBI U KOHCTPYKIIUH. -
[nexuus/

13 Onpenenenue pabouux U KaBUTALIMOHHBIX YK-1 J1.1,
XapaKTEPUCTHUK IUTACTUHHYATOrO HACOCA. 6 3 3-1,3-2, 3-3, J1.2
/maboparopuasi/ V-1,V¥-2, H-1 J1.3.1

14 Pacuer 0CHOBHBIX apamMeTpoB

JIL.1,
KOHCTPYKIINH aKCHAJIbHO-TIOPIIHEBOTO 6 2 IK-2 1.2
Hacoca ¢ HAKJIOHHBIM OJIOKOM IIMIIMH/IPOB. V-1, ¥-2,H-1 1 2' 1
/mpaxTHKa/ -

15 OOBEMHBIE THIIPOABUTATEIH.

T'unpomotopsl. Knaccudukanus, npuHmn K-2
JeiiCTBYSA, OCHOBHbIE ITAPAMETPhI H 3-1.32 1
xapaktepucTuku. CHoBbIe 6 2 OIK-18 1.2
rugpoumuHapsl. Knaccupukanus, 32 21
MIPUHIUI JEHCTBHSI, OCHOBHBIE TapaMETpPhI -
W XapaKTepUCTUKH.
/nexnms/

1.6 Onpenenenue paboO4uX  XapaKTEPUCTHK YK-1 JI1.1,
THAPOMOTOpA. 6 3 3-1, 3-2, 3-3, JI1.2
/naGoparopuasn/ V-1,¥-2,H-1 J1.3.1

1.7 Omnpezenenne XapakTepUCTHK VK-1 JI1.1,
THAPOLMIIHHpA. 6 3 3-1, 3-2, 3-3, JI1.2
/naGoparopuasn/ V-1,¥-2,H-1 J1.3.1

1.8 Pacuer ruponpuBo/ia CHCTEMBI TOPMO30B

.1,
aBTOMOOMIIS C THPOBAKYYMHBIM I1K-2

6 2 J1.2

YCUIIUTETIEM. V-1, ¥-2, H-1

J1.2.1
/mpakTuka/

1.9 Hanpasistioniast 1 perynupyomas
IK-2
ruapoanmnaparypa. CXxeMbl BKIIOUEHHUS. 3-1.32 JI1.1,
Oo6uacTh IprMeHeHus1. BeromorarensHble 6 2 : JI1.2
L OIIK-18
YCTPOMCTBA U THAPOIHHHU. 32 J12.1
/nexuust/
1.10 OrmpezienieHre OCHOBHBIX ITapaMeTPOB H
PacXoHOM XapaKTePUCTHKU IAPHKOBOTO K-2 JI1.1,
MPEOXPAHUTEIBHOTO KIIAMAHA MIPSMOTO 6 2 V1. V-2 H-d J1.2
JeUCTBHS. ’ ’ J1.2.1
/mpakTHKa/
2 Pasneun 2. T'naponepenaun u 6 29

THAPABJINYECKHE CHCTEMBI

21 O0BEMHBIE THAPONIEpPEIAYH
(THOPONPHBO/BI). I1IK-2
Heperynupyemslit rugponpusoz, 3-1,3-2 J1.1,
THAPOTIPUBOJL C IPOCCEIBHBIM U 6 2 OIIK-18 JI1.2
00BEMHEIM peryupoBanneM. CXxeMbl 3-2 J1.2.1
BKJIFOYCHHSI, XapaKTEPUCTHKH.

/nexuust/
292 HccnenoBanue XapakTepUCTHK 00BEMHOTO 6 3 VYK-1 JI1.1,




peryJimupyemMoro ruJiponpuBoja ¢ 3-1, 3-2, 3-3, JI1.2
MOCTYNATENbHBIM JBHKEHHEM BBIXOJHOTO V-1,V-2,H-1 JI1.3.1
3BEHA.
/naGoparopHasi/
23 HccnenoBanue xapakTepucTHK 00bEMHOTO
PEryIupyeMoro ruAponpuBoa ¢ VK-1 JI1.1,
BpallaTeIbHbIM IBHKCHUEM BBIXOHOTO 3 3-1, 3-2, 3-3, J11.2
3BEHA. V-1,¥-2,H-1 JI.3.1
/naGopatopHas/
2.4 Pacuer BBIXOAHBIX TAPaMETPOB
- JI1.1,
HEPETYJIMPYEeMOro I'HAPOIPUBOAA C IK-2
2 J1.2
MIOCTYIATEIbHBIM THAPOABUTATEIIEM. V-1,V-2,H-1 21
/mpakTHKa/ -
25 Pacuer mapameTpoB ruAPONPHBOJIA C
. J1.1,
00BEMHBIM yIpaBIeHHEM H [K-2
2 J1.2
BpalIaTEIbHBIM IHPOJABUIATEIIEM. V-1,V-2,H-1 21
/mpakTHKa/ -
26 l'uapoarHaMHUYecKue Iepesad.
VYerpoiictBo u paboumit  mporecc [K-2
ruapoMy(TEl M TUApOTpaHcdopMaropa. 3-1,3-2 JI1.1,
TuapocucTeMbl Uil MOJAYH  IKUAKOCTH. 2 OIIK-18 J11.2
CucreMbl BOJOCHAOXKEHHSI U OTOILICHHUS 3-2 JI1.2.1
TOPHBIX TPENPHUSITHIA.
[nexuust/
27 Pacuer ruapoanHaMuuecKoi nepegayu mo JI1.1,
. I1K-2
METOJIy MOJ00usI. 2 V.1.V-2. H-1 JI1.2
/mpaxTHKa/ ’ ’ J1.2.1
28 VYCTpoiCcTBO U XapaKTePHCTUKH [K-2
. JI1.1,
LEHTPOOCIKHBIX JIOMACTHBIX HACOCOB. 3-1,3-2 1.2
/nexuns/ 2 OIIK-18 o
3-2,3-3 -
29 Omnpenenenye  JOINYCTUMOH  BBICOTBI
. . JI1.1,
BCACBhIBAHUS Pa3IUYHBIX JKMJIKOCTEH OIIK-18
2 J1.2
LEHTPOOEKHBIM HACOCOM. V-2,H-1 121
/mpakTuka/ o
210 Pacuer ueHrpoOexHOro Hacoca Juist OIK-18 JI1.1,
IIEPEKAYKU BOJBI. 2 V2 H-1 JI1.2
/mpakTHKa/ ’ J1.2.1
3 Pa3zoen 3. IlneBMaTHYECKHE CHCTEMBI. 9
31 CO6CIu:eaCBeH;[e};m (()) HHe]j)MaTI/I‘{eCKI/IX OIK-18 01,
ucremax. [IHEBMOMIPUBOI. 2 31,32 1.2
ITneBmoanmaparypa.
J1.2.2
[nexuust/
32 [THEeBMOIIPUBOIBI TOPHBIX MALIUH.
e Tpowsmenme T OTIK:18 AL
P 2 3-1,3-2 1.2
MTHEBMATHYECKHE CETH TOPHBIX 1122
TPENPUATHH. o
[nekuusi/
CT] oﬁCTBfn mﬂ (;HI/IHI/H/I 3 3-1,3-2,33, 1.2
yerb p : V-1, V-2, H-1 3.1
/naGoparopHasi/
34 Pacuer nHeBMONPHBOAA VIS OTKPBITHUS
- . JI1.1,
IIMOEPHOH 3aCIIOHKH B TEXHOJIOTHH OIIK-18
2 JI1.2
oOorarieHus. V-1, H-1 21
/mpakTuka/ o
4 CamocTosiTeJibHast padoTa CTyAeHTa 54
41 Pabota ¢ JeKIIMOHHBIM MaTepuaoMm, IIK-2
. JT1.1,
MOKMCK 1 0030p JIUTEPaTyphl U 3-1, 3-2,
1.2,
9JIEKTPOHHBIX MCTOYHUKOB HH(OPMAIHH OIIK-18 2.1
0 MHIMBUIYAILHO 3aJJaHHOM npobiieme 10 3-1,3-2,3-3 1 2' 2’
Kypca. VK-1 35 2
3-1,3-2,3-3
4.2 TeMbI 17151 caMOCTOSTETEHOH IPOPAOOTKH: MK-2
KOHCTPYKTUBHBIE OCOOCHHOCTH 3-1,3-2, JT1.1,
THAPOMAIINH; THIOBBIE THAPOCHCTEMBI OIK-18 1.2,
TOPHBIX MAIINH; 0COOEHHOCTH 8 3-1,3-2,3-3 JI2.1,
9KCILTyaTalluH THIPOIPHBOIA B VK-1 J12.2
Pa3IMYHBIX YCIOBHSX. 3-1,3-2,3-3
43 TToaroroska u 3ammra JIP Nel,2 o VK-1 131
MEPBOMY MEPUOAY TEKYILEr0 KOHTPOJIS. 8 V-1,¥-2, H-1 )
4.4 IToaroroska u 3amngura JIP Ne3-6 o VK-1
MOCJIETHEMY TIEPUO/TY TEKYIIEro 10 V1. Y2 H-1 JI3.1
KOHTPOJISL. ’ ’
45 Brimonnenue pacyeTHo-rpaduueckoro IK-2 132
3agaHusl y9eOHOH TUCIMIUIMHBL. 18 V-1,¥-2, H-1 )




5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJII)Hble BOIIPOCHI 1JIA CaMOCTOATEIbHOM NMOATOTOBKH K TeKyIIIeﬁ aTreCTanumn
110 UTOraM M3y4Y€HUH JTUCHUIITINHBI

KoHTpoJibHbBIE BONIPOCHI AJ151 CAMOCTOSITEIbHOM NOATOTOBKM K TeKKIel aTrecTauuu (MaTepuasbl AJ1s
OlIeHKU 3HaHMii ITK-2 3-1, 3-2; OIK-18 3-1, 3-2, 3-3; YK-1 3-1, 3-2, 3-3)

1.06vémubrii  rupponpuBoa. CrpykrypHas cxema. OCHOBHBIE 3JIEMEHTHI: HACOC, THAPOIBUTATEIb,
THIPOANIApaTypa yIpaBiIeHus, padoyast KUAKOCTb. X (yHKINH B CTPYKTYpe THIPONPHBO/IA.

2. OCHOBHBIE CBOMCTBA THAPOIPUBOA U OOJIACTH UX A(P(PEKTUBHOTO IPUMEHEHHUS B TOPHBIX MaIlIHHAX.
3.Pabouas xwuakocts TuaponpuBoia. OCHOBHBIE (QU3MUECKHE CBOHCTBa paboumx >kuakoctei. TpeboBaHwms,
IpenbsBIsieMble K HUM. THIBI pabodMX >KHUAKOCTEH B TMAPONPUBOZIE TOPHBIX MalIMH. MuHepalbHbIE Macla.
Kputepun onieHKH IpUTOAHOCTH MHHEPATIBHBIX Macel, IPUMEHSAEMBIX B TOPHBIX MalIHHAX.

4.Bonomacisiaple aMynbcud. OCHOBHBIE TUNBI, 007acTh MX NpuMeHeHHs. COCTaB M CIOCOO NMPUTOTOBIICHUS
BOJIOMACISIHBIX dMynbcuid. CpeacTBa aisl MOJJEPXKAHUS OCHOBHBIX CBOWCTB pabodedl JKHIKOCTH B
rugpornpuBoje. CrocoObl OYMCTKH, UX TOCTOMHCTBA U HEJOCTATKH.

5.0Heprernyeckuii Oananc ruaponpuBoia. [loTepy MOIIHOCTH B THIpOMAIIMHE: OObEMHBIE, MEXaHUUYECKHE,
runpasnuueckue. [ousatus oosémuoro KT, mexanmdeckoro KIIJ u ruapasmudeckoro KITJ. Oommit KIT/]
rugpoMaiiH. CxemMbl 00BEMHBIX TIOTEPh B HACOCE W THAPOABUTATEIIE.

6.BeIXomHBIE M BXOJHBIC MapaMeTpsl Tuaponpusoaa. Kak onpeaenuTs BBIXOTHBIE IAapaMeTphl THAPONPHBO/A,
€CJIM U3BECTHBI BXOJHBIE K TEXHUUYECKUE XapaKTEPUCTUKH HACOCA ¥ THAPOABUTATEN?

7.00béMHBIE Hacochl. Pabouast kamepa Hacoca. [IpuHmmmnel nedictBus Hacoca. [Iporeccsl BcachlBaHHS U
HAarHETAHUS )KUIKOCTH B HACOCE.

8.0cHOBHBIE TapaMeTphl Hacoca: pabounii 00bEM, TeopeTHdeckas u (hakTudeckas moxada, oosémusiii KI1, ero
3aBHCHUMOCTh OT JaBiieHHs. HoMHHanbHOE M MaKCHMalbHOE JaBlieHHE, MOIIHOCTh. OCHOBHBIE TUIIBI HAaCOCOB,
MPUMEHIEMbIX B THAPONIPUBOAE TOPHBIX MAIIHH.

9.'mapoaBuraTeny  IMOCTYNATENBHOTO  JBIXKEHHUS  (TUApouMiuHIApEI).OCHOBHBIE  THIBI:  MOpIIHEBBIE,
IUTyH)KEpHBIE, TeJecKonmuueckue. [MApOUMIMHAPE € OJHOCTOPOHHMM INTOKOM M THIPOLMIUHIAPHL C
JIBYCTOPOHHUM IITOKOM.

10.BrixofHbIC MapaMeTphl THAPOIWIMHAPA: YCHIHEC Ha TMOPIIHE, CKOPOCTh HOpiHd, oObemubiid KII/I,
MOIIHOCTB.

11.KoHCTpyKIHs HOPIIHEBOTO THAPOLIIIMHAPA ¢ OJHOCTOPOHHMM MITOKOM. CriocoObr O0psOBI ¢ mepeTokamu
KUJKOCTH B THUApOIMIMHApE. TpH CcXeMbl NOAKIIOUCHHS THAPONWIMHApPa K HamopHoil mmaHuH. OOmactsh
MPUMEHEHUS THAPOLMINHAPOB B TOPHBIX MAaIIUHAX.

12 TlopuraeBbie TuapoMOTOpEl. OcHOBHEIC THIBL. [IpuHIMT AericTBus. OCHOBHBIC TapaMeTphl: paboduii 00bEM,
4acTOTa BpaIeHUsI, KPYTSIMUNA MOMEHT, MOIITHOCTh, 00hEMHBIN KIT/I.

13.ITpumeHeHne 0OpaTUMBIX HACOCOB B KauecTBE THAPOMOTOPOB. CKOPOCTh M MEXAaHUYECKUE XapaKTePUCTUKH
THIPOMOTOPOB.

14 BricokoMOMeHTHbIe ruapoasurateny. OCHOBHBIE THIIBI, YCTPOMCTBO, NpHHIMN JeiicTBua. Paboune
nmapamMeTpsl BBICOKOMOMEHTHBIX THApOABHraTesneil: pabounii 00b&M, KpyTALIMA MOMEHT, 4acTOTa BpalleHHs,
MOITHOCTH. O6JIacTh IPUMEHEHHUS THAPOMOTOPOB M BEICOKOMOMEHTHBIX THAPOABHUraTeIe B TOPHBIX MAIIMHAX.
15.T'unpopacnpenenurenn. Haznauenue. Kitaccudukanus. JInaeiHOCTD, TO3UIHUOHHOCT. CrIoco0 yIpaBiIeHus.
YcnoBHOe 0003HaYEHUE THAPOpACIIpeiCIUTEIeH.

16.I'mapopacnpenenureny ¢ HOUIMHAPHYECKUM 30JI0THUKOM. JIOCTOMHCTBA M HEIOCTATKH. 30JIOTHHKH C
TIOJIO>KUTEIIbHBIM, OTPULATENILHBIM U HYJIEBBIM MEPEKPHITHEM OKOH, UX 00J1aCTh TPUMEHEHUSI.
17.I'mppopacnpenenureny C IDIOCKMM 30JIOTHUKOM. JlOCTOMHCTBA, HEMOCTaTKH, 00JacTh IPUMEHCHHS,
OCHOBHBIC THIIBI. KilanmaHHble pacmpenenuTesn, UX CBOMCTBAa M 00JacTh NpUMEHeHus. [ uapopacipenenuTenu
KaK 3JIEMEHTHI THAPOABTOMATHKHU: KOMaHAHBIE M CHUJIOBBIE rHapopactpenenutend. Vx HazHauenue. O6macTb
MIPUMEHEHHUS B TOPHBIX MaIlIMHAaX.

18.00parHble kiananbl. HasHaueHue, ycTpOMCTBO, MPUHIIMIT ISHCTBHS, CXeMa BKIIOYEHUS B THAPOCHCTEMY.
19.T'uapo3aMKy OJHOCTOPOHHETO M JABYCTOPOHHEro AcicTBus. Ha3zHaueHue, yCTPOHCTBO, MPUHIUIT ICHCTBHSA,
cxeMa BKJIIOYeHHS B THApocHucTeMy. O0IacTh IPUMEHEHHS B TOPHBIX MaIIWHAX.

20.Knanan «MJIN», cxema, MPUHIKI JEHCTBHS, 00JIaCTh MPUMEH CHHSI.

21.IlpenoxpanurensHble kiamaHbl. Ha3HadeHue, cxema BKJIIOYEHHS B rujpocucreMy. KiamaHel npsiMoro
JeHCTBUA: IIAPUKOBBIE, KOHYCHble M IIyHXKepHble. CTpyKTypa, NpUHOMI JeHCTBUSA, pacXoaHas
XapaKTepUCTHKA, JOCTOMHCTBA 1 HEOCTATKU.

22 Knanansl HenpsiMoro aelictBus. Ha3HaueHnue, cxema, MIpUHINT JEHCTBHS, TOCTOMHCTBA U HEJIOCTATKH.
23.IlpenoxpaHuTenbHble KiIamaHbl THAPOCTOEK IIaxXTHOW Kpemu. TpeOoBaHWs, NpeabsBIsieMble K HHM,
OCHOBHBIE TUIIBI M XapaKTEePUCTHKH.

24 TlepenuBHble U peAyKIMOHHbBIE KianaHbl. VX Ha3HaueHHe, cXeMa BKIIIOYEHHs, MPUHIUI JeiicTBus. O0aacTh
MPUMEHEHHUS B THAPOTIPUBOE TOPHBIX MaIIuH. Pere naBneHwst, NpUHINI JeHCTBHSA, CXeMa BKIIIOYCHHUS, 00JIacTh
IPUMEHEHHSI.




25.Perynsatopel  pacxoja KMIKOCTH. HasHadueHwe, OCHOBHBIE THIIBI M UX ycrpoicTBo. IlpocTbie
HeperyJIupyeMbie apoccenu. Pacxon >kuakocTy dyepe3 HuX. JIMHEWHbIe W HeNMHEWHbIe apoccend. VX obmacthb
NPUMEHEHUS.

26.Perynmupyemsle  npoccenu. HasHaueHwWe, OCHOBHBIC THUINBL. PerynnpoBOYHBIE M MEXaHHYECKHE Xapak-
TEPUCTUKH PETYIUPYEMBIX IPOCCENE.

27 PerynsaTopsl TOTOKa JKHAKOCTH. Ha3HadeHwe, yCTPOWCTBO, WPHHINI ACUCTBHUS. PerymmpoBOYHEIC
XapaKTEPUCTUKHU PETYIATOPOB MOTOKa. OCHOBHBIE TUIIBI X 00JIACTH IPUMEHEHHS B TOPHBIX MaIlIMHAX.
28.BcrioMoraresibHbIe yCTPOWCTBA M THAPOIMHUH. Pe3epByapsl 1 KOHAUIIMOHEPHI padodei KUIKOCTH, (UIBTPHIL.
I'mapoakkymynsatopsl. Pacuer runponunuii. JKectkue u ruOkue TpyOOIpOBOIHI.

29.T'uaponpuBo/, ¢ HEyNpaBJIIEeMOH CKOPOCTBIO THApOJBHraTeis. [IpHHIMNUanbHas THAPOCXEMa THIIOBOTO
THUIPONpPUBOJA. BEIXOAHBIE MapaMeTphl: YCHJIHME Ha IOpIIHE, CKOPOCTh MOPIIHS, MOIIHOCTb. OCHOBHBIE
3JI€eMEHTHI IPUBOJA, UX Ha3HaueHHe. Cxema MUPKYJSAIUY KUIKOCTH. JIOCTOMHCTBA U HEAOCTATKU TUAPOIPUBO-
na. O6nacTh IPUMEHEHUs B TOPHBIX MalIMHAX.

30.I'mapompuBog ¢ ApoccenbHBIM yrpaBieHHeM. OCHOBHBIE IPU3HAKH, JOCTOMHCTBA U HEJIOCTATKU. TPU CXEMBI
BKIIIOYEHHUs apoccens. IIpumepbl NpHUMEHEHUs THAPONPHBOAA C OPOCCENBHBIM YIPABIECHHEM B TOPHBIX
MalluHaXx.

31.PerynupoBouHbIe 1 MEXaHMYECKNE XapaKTEPUCTUKU THIPONPHBO/IA C APOCCEIIEM, YCTAHOBJICHHBIM B HATIOpE.
32.PerynupoBouHbIe ¥ MEXaHMYECKNE XapaKTEPUCTUKHU THIPOIIPHUBO/IA C IPOCCEIIEM, YCTAHOBJICHHBIM Ha CIIHBE.
33.PerynmupoBouHble W MEXaHWYECKHE XapaKTEPUCTHUKH THAPONPHBOAA C APOCCEIEM, YCTAHOBICHHBIM
HapaniebHO THAPOIMIHHIPY.

34.T'unpornpuBo] ¢ 00bEMHBIM yIpaBieHUEM. JJOCTOMHCTBA U HEAOCTATKH. PeryinpoBOYHbIE XapaKTEPUCTHKH
THIPOTPUBOJOB C PErYIUPYEMBIM HAaCOCOM M C PEeryIupyeMbIM T'MApojBuraresneM. J[OCTOMHCTBA KaKIOro M3
paccMaTpuBaeMbIX NIPUBOJIOB. MexaHMUYecKass XapaKTepUCTHKa THIPOIPHUBOJA C PErylIHpPYEeMBIM HACOCOM.
O0nacTh NPUMEHEHHUS TUIPONIPHBO/IA C OOBEMHBIM YIPABJICHHEM B TOPHBIX MalllMHAX.

35.Cnepamuit runpasmmdeckuii mpuBoa. CTPYKTypa, OCHOBHBIC DJIEMEHTHL [IpHHIHI IeHCTBHS CIEASIIero
THIPOIIPUBOJA C JKECTKOH 00paTHO# cBsa3plo. CTaTHYecKWe M JUHAMHYECKHE XapaKTEPHCTHKH CIEASIIErO
rugpornpuBoga. O0macTs MPUMEHEHNUS CIESIIET0 THAPOIPUBOAA B TOPHBIX MalIMHAX.

36.I'mnponunamudeckue nepenaun. Haznauenne, nocronHcTBa. CTpyKTypa, yCTPOWCTBO M IMIPHUHINI JCHCTBHS.
Tunpomy¢Tel. Cxema, TPUHIUI NEHCTBUSA, OCHOBHBIC MapaMeTphl: KPYTAMUH MOMEHT, cKoimkenue, KIIJI.
BHemHye 1 NpUBEICHHBIC XapaKTEPUCTHKU THIPOMYPT.

37.T'unporpancopmaropsl. Cxema, MNPHHIMII JACHCTBUS, OCHOBHBIC IIapaMeTphl: KPYTSAIIMH MOMEHT,
ckonpxenue, KI1/]. BHennue u npuBeneHHble XapakTepucTuku. O0aacTh MPUMEHEHHUs THApoIepeayd B TOPHBIX
MallyHax.

38.TunoBoit TUAPOIIPUBOL, MEXaHU3UPOBAHHOMN kpenu. llpuHnunuaneHas rUAPOCXEMa, OCHOBHBIE
JIEMEHTHl, MX Ha3HaueHWe. HacocHble CTaHIMM MEXaHH3UPOBAaHHON KpenM, OCHOBHBIC THIIBI, COCTaB.
PacxomHas xapaKkTepHUCTHKAa HACOCHOM cTaHINK. Pabodas >KUAKOCTh THAPONPHBOA MEXaHU3UPOBAHHON KPETIH.
39.0cHOBHBIE mapaMeTpsl THAPOIPHBOAA MEXaHM3MPOBAHHOW  KpENu: Iojada HAaCOCHOW CTaHIWH, pabouee
JIaBJICHUE, JaBJICHUE TIPEBAPUTEIILHOTO pacriopa THIPOCTONKY, JIaBlIeHHEe cpabaThIBaHUs IPEJOXPAHUTEIHEHOTO
KJIalaHa TUAPOCTOMKH.

40.I'mnpocToiKN IIaXTHBIX MEXaHW3UPOBAaHHBIX Kpered. Ha3zHaueHnme, OCHOBHBIE THIIBI, WX YCTPOMCTBO.
TpeboBanus, mpenbsBiIsieMble K TMApOCcTOMkam. Cxema BKIIOYEHHS B ruippocucreMy. OCHOBHBIE PEXHUMBI
paboThI TUIPOCTONKH, ee paboyasi XxapakTepucTika. Paboune napameTpbl THIPOCTONKH.

41.TunpaBauueckue CHCTEMBI ISl MOAa4Yu SKUAKOCTH. CHCTeMBI BOJIOCHAOXKEHHS M OTOIUICHHS TOPHBIX
MPEANPHUSITHH, KOHCTPYKIIMK ¥ OCOOCHHOCTH pacuéTa, SKCIUTyaTalus U MOHTaX.

42 JluHamuyeckre TUApOMamiiHbl. [MApOTYpOMHBL. YCTPOMCTBO M XapaKTEPUCTHKU LEHTPOOEKHBIX HACOCOB.
Hacocs! TpeHus.

43.JIHeBMaTHUYeCKHE CHUCTEMBI. ['a3 Kak pabodee Tell0 MHEBMOIIPWBOJA, HCTEYEHHE rasa W3 pe3epByapa.
JloCTOMHCTBA ¥ HEJOCTATKH THEBMOIPUBOIA.

44 ITHeBMaTHUYECKHE  MAIIMHBI:  KOMIIPECCOpPHl M NHEBMozsurarenu. MHgukaropHas — amarpamma.
MHuoronunmnsapoBsle  koMipeccopsl. [IHeBMaTtnueckass ammnapaTypa. [IHeBMaTndeckuil NMpUBOA — TOPMO3HOM
CHCTEMBL.

45.TIpoMBbIIIUIEHHBIE THEBMAaTHYECKUE CETH TOPHBIX NpeanpusTuii. OCHOBHbBIE TpeOOBaHMS K MOHTAXY, Halla/IKe
U KCILTyaTalluu THEBMOTHAPOCUCTEM.

BO]'[pOCLl AJIS IPOBEPKHU yMeHl/lﬁ U HABBIKOB:

1.0Omnpenenuts ycunue Ha mroke ruapopinaapa D=100mm

TIpY JIaBIeHUH B ruapocucteMe P=100kr/cM?, KIlj| —HE yUHTBIBAT.
(MK-2 ¥-1, V-2, H-1)

2. YKaXXHTe Ha CXEMe LIECTEPEeHHOT0 Hacoca HalpaBJIeHHEe
BpAIlIEHHs IIECTEPEH U HAIPaBJICHUE JIBIKCHUS JKHIKOCTH.

(IIK-2 V-1, V-2)

3.0npenenuts CKOPOCTh MPSIMOTO M 00PaTHOTO XO/a IITOKA




ruapoumtuaapa D=100mm, d = 50mm mpu pacxoge Q=60n/mMun  (IIK-2 V-1, V-2, H-1)
4. Kakue ciocoObl MOHTa)Ka pyKaBa BHICOKOTO JIaBJICHUS MPaBUIbHBIC?

a. [TepBsrit 1 BTOPOIi crtocod <
6. [lepBeIii 1 4eTBEPTHIIT cITOCOO > ’ ?
B. BTopoii u Tpetuii crioco6 4 £ a
r. Bropoii u ueTBEpTHIil crtocob ]
(IK-2 V-1, V-2) voE oo
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-® ([IK-2 V-1, V-2, H-1)
6. OmpeaenuTh BBIXOAHYIO MOIIHOCTh Hacoca, eciu pacxoq Q. = 50 a/mun w nasnenue P, = 10MIla . (ITIK-2
V-1, V-2, H-1)
7. F=P,4 — (Ryp*+R,p+Ru), Kakue compoTHBICHHS ABMKCHHUIO IITOKA LUIMHAPA yKkazaHbl B Gpopmyne? (ITK-2
V-1, V-2, H-1)
8. YcnoBHOe 0003HaUEHNE KAKOTO AJIEMEHTa IIPECTABICHO Ha PUCYHKE? — |
a. [IpenoxpanuTtenpHbIi KilanaH NpsMOro J1eUCTBUS o
6. [IpenoxpaHuUTENBbHBIN KJIallaH HEIIPSIMOTO JIeHCTBUS A
B. [lepenuBHO Kianax : ¥

r. Penykunonnsii kinanan (OITK-18 V-2, H-1) I—,

9. CxeMbI THIPONPUBOJIOB C KAKUM PETyINpOBaHHEM
yKa3aHbl Ha pUCYHKe? % gt l_| ,
10.Ykaxxute Ha pHCYHKE THIPOPACIIPENEIHTEND, = T :
OIIpEeZIeINTE THUI ¥ NPUHIUI JCUCTBHSI. L
11.Kakoe HE00X0IUMOE YCTpPOICTBO JUTSt
KOHJMLMOHUPOBAHUS JKHIKOCTH HE YKa3aHO Ha /
PHCYHKE. Pl
12. Vkaxure Ha pUCYHKE NPEJOXPAHUTEIbHBIN KIIalaH,
OTIpEICTINTE THUI ¥ MPUHINI JCHCTBHS.
13. Kakoil anmapaT HCIONB30BaH Ha PHUCYHKE IS !
PETYINpPOBAaHUS CKOPOCTH ABMKEHHS IUIHHAPa? H——=r f=——t—H f=——t—H
(OIIK-18 V-2, H-1)- mis Bomp. 9-13.
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dopmupoBanne ymenuii u HaBbikoB YK-1 V-1, V-2, H-1npoBepsiercs npu 3amure 1a00paTopHBIX padoT.

IlepeyeHb padoT, BHINOJIHSEMbIX B IPOLIECCe H3YYeHHS JUCHUIIMHBI (MoayJsi, npakTuku, HUP)

JlomaliHee 3a1aHie COCTOMT M3 2-X pacueTHO-Tpaduueckux padot: Tema nepBoii pabotsl «OnpeneneHne

apaMeTPOB THAPOIPUBO/IA ¢ 00BEMHBIM YIIPABIICHHEM U MAIIMHAMH BPAIATeIFHOTO ACHCTBHS», TeMa BTOPOI
paboTel «OnpesiesieHne BBIXOIHBIX TAPaMeTPOB HEPETYIUPYEMOTO THIPOIIPUBO/IA C TTOCTYATENbHBIM JIBIKEHUEM
BBIXOHOTO 3BeHa». O0beM gomarHero 3amanus 8-10 iuctoB ¢popmara A4 pacyeToB ¢ IPUHIMITHAILHBIMU
CXeMaMH MIPUBOJIA.

IToxroroBka u 3amura JIP Nel,2 o mepBoMy neproty TeKymiero KoHTpodsi. JlabopaTopHsie paboThI
BBIMOJTHSIOTCSI B Ja0OpaTOpUu TPYIIION BO BpeMs 3aHITHM, a pacyeThbl, 0(pOpMIICHHE U MOrOTOBKA K 3aIIUTE —
CaMOCTOSITEILHO.

[oxroroska u 3amuta JIP Ne3-6 o nocieqaeMy meproay TeKymero KOHTpois. 3amura Beex JIP sprnsercs
JIOITYCKOM K 3K3aMEHY.

[lepeuens Tem 1a00OpPaTOPHBIX PadoOT:

1. Onpenenenue pabounx U KaBUTAITHOHHBIX XapaKTEPUCTHK IUTACTHHYATOTO HACOCA.

2. OnpeneneHre pabovnX XapaKTEPUCTHK THIPOMOTOpA.

3. OnpenesneHne XapaKTEPUCTHK THAPOIIMINH/IPA.

4. VccnenoBanne XapakTEPUCTUK 0OBEMHOTO PETYINPYEMOT0 THAPOIPUBO/IA C TIOCTYNATENbHBIM JIBIYKEHUEM
BBIXOJHOI'O 3BEHA.

5. UccnenoBanue xapakTepuCTUK 0OBEMHOTO PETYIUPYEMOTO THAPOIPHUBO/IA C BpallaTeIbHBIM JBUKECHHEM
BBIXOHOI'O 3BEHA.

6. OcHOBHBIE MpaBuUIIa IKCILTyaTallMU THAPO-U THEBMOIIPUBOAOB. BceroMorarensHble YCTpOCTBa 1
TUAPOJIMHUY.

IlepedeHb TeM NPAKTUYECKUX 3aHATHI:

1. PacueT OCHOBHBIX MapaMETPOB KOHCTPYKIIUHU aKCHATBHO-IIOPITHEBOTO HACOCA C HAKIIOHHBIM OJIOKOM
UMIMHIPOB.

2. Pacder ruiponpruBoia CHCTEMBI TOPMO30B aBTOMOOWIISI C TUAPOBAKYYMHBIM YCHIHTEIICM.

3. OnpenesneHrne OCHOBHBIX MAPAMETPOB M PACXOJHOM XapaKTEPUCTHKH IAPHKOBOTO IPEIOXPAHUTEIILHOTO
KJIaliaHa MpsMoro JIeUCTBUS.

4. PacdeT BBIXOJIHBIX TAPaMETPOB HEPETYIUPYEMOTO THAPOTIPHUBOIA C TTOCTYNATEILHBIM THAPOIBUTATEIIEM.
5. PacueT mapameTpoB THIPONPHBOJA ¢ 00BEMHBIM YIPABIECHUEM H BpallaTeIbHBIM THAPOJIBUTATEIIEM.




6. PacueT ruipoitHAMHYECKOM TIEpEAaYH 10 METOY TTOA00US.

7. OnpenesneHne TOMyCTUMON BBICOTHI BCACBIBAHMUS Pa3IMYHBIX KHUIKOCTEH IEHTPOOEKHBIM HACOCOM.

8. Pacuer neHTpoOESKHOTO HAcOCa [T IEPEKAYKH BOJEI.

9. Pacuer mHEeBMOIIPUBOAA AJIST OTKPHITHA MIHOSPHON 3aCIIOHKH B TEXHOJIOTHH 00OTaIIEeHIS.

OIIeHO‘IH])Ie MarTepuaJjbl (OIIGHO‘IHI)IE Cpe}ICTBa), HCIOJBb3yEMbIC JIJI OK3aMEHA

MeToaMKa OLEHKH pe3yJIbTATOB 00yUeHHs 10 JUCHHILINHE (MoayJ0, npakTuke, HUP)

e TpeOoBaHMS K OIICHUBAHUIO B COOTBETCTBUH C yUEOHBIM IUIAHOM: 3a4eT B 6 cemMecTpe.

e Cucrema OICHMBAHUS, UCIIONB3yeMas ITIPETOAaBaTeNIeM Ui TEKYyIIeH OIEHKH YCIIEBAaeMOCTH - OaTbHO-

pEUTUHrOBasl:

- moceneHue Jekuuii — mo 1 6amny 3a 1 3anstue (Bcero 18 nekuuii), ntoro He 6onee 18 6anos;
- BBINTOJIHEHHUE TPaKTHYeCKuX padot — no 3 6amty 3a 1 3anarue (Bcero 9 I13), uroro He 6onee 27 6amios;
- BBINTOJIHEHHE J1a00paTopHBIX padboT — 1o 5 6amna 3a JIP (Bcero 6 JIP), uroro He 6osnee 30 6aiios;

= BBIIIOJIHCHUEC JOMAIIHCT'O 3aJaHUA — 15 6am1013;

- IOATOTOBKA JOKJIaJa Ha CTYACHYECCKYIO KOH(l)epeHHI/IIO B paMKax MaTe€purajia u3ydacMoro Kypca ¢ O4HbIM

BeICTyIUIeHHeM — 10 GayuioB.
HUTOTI'O ue 6onee 100 0anoB B cemectpe.

e  VYcioBuWe MOJYYCHHUsS 3aUeTa IO MUCHHIDIMHE — Hamuane He MeHee 60 OammoB cemecTpoBO# pabOTHI C
00s3aTenpHOI 3auToi Beex JIP u cnauei moMairHero 3agaHus.

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

6.1. PexoMeHnayemas qureparypa

6.1.1 OcHoBHa JIUTEpaTypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka HU3narenancTBo,
HHUe COCTAaBUTEJIHN rox
J1.1 I'eitep B.I'., I'mnpaBnuka ¥ rUAPONPUBOA: I'd HUTY «MHUCuC» M. : Henpa,
Hymun B.C., Y4eOHHUK 111 BYy30B 1981 .-295c.
BopymeHckuit
A.l'., 3aps
AH.
J1.2 MaxoBHKOB I'upaBnyka U rUAPONIPUBOL : YHuBepcurerckas Mockaa :
BC., yaeOHoe mocodue oubnuoreka ONLINE T'opHas xHura,
Kpusenko http://biblioclub.ru/index.php? 2007.-520 c. -
E.M., page=book&id=83717 (Topuoe
I'ynwiua 1 MalIMHOCTPOEH
H.C., ue) ISBN 978-5-
ITacroes M.J1. 98672-055-5.
6.1.2 JlonoJHUTe/IbHAS JIUTEpPATYypa
O603Haue ABTOpBI, 3arnaBue bubanoreka H3pareancTBo,
HHE COCTABHUTEH o
JI2.1 Bbamra T.M., I'mppaBnuka, ruApOMAaILIMHEL U I'd HUTY «MUCuC»» M.:
Pynues C.C., TUPOTIPUBOIBI MammHocTpoeH
Hexkpacor b.b ne, 1982. - 423
u Jip. C.
JI2.2 [etmak A.A. l'unpasnuka u I'd HUTY «MHUCuC» M.:
TUPOITHEBMOIIPUBO/I. MI'NY,
U.1:0OcHOBBI MEXaHUKHU 2003.-192¢.
JKUJKOCTH U rasa : Yue0. moco0.
6.1.3 MeToanueckue MaTepUaJIbI
O003HaueH ABTODBI, 3ariaBue bubnuoreka W3narenscTBo,
ue COCTaBUTEIIN roj
J13.1 Tepexun E.IT. I'unpaBmueckyie ¥ THEBMATHUECKHE I'd HUTY «MUCuC» CTU HUTY
crcteMbl/JIabopaTopHBIi «MUCuCp,
MPAKTAKYM. 2017



http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3219/source:default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3220/source:default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/4072/source:default
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3221/source:default
http://biblioclub.ru/index.php?page=book&id=83717
http://biblioclub.ru/index.php?page=book&id=83717
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/9387/source:default

J13.2 Tepexun E.Il. | T'mapaBirdecKrie U MHCBMATHYCCKHC I'® HUTY «MUCuC» CTU HUTY

cHcTeMbl/ MeToaecKre yKa3aHus K «MUCuCp,
BBITIOJIHEHHMFO JIOMAILIHETO 3a[aHVs 2017
6.2. IlepeueHb pecypcoB HHGPOPMAIHMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH «AHTepHET»
91 www.google.ru
22
6.3. IlepevyeHb MPOrpaMMHOro odecneveHust
Im1 Office Professional Plus 2016
112 WINHOME 10 RUS
6.4. llepeuyens HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM H MPO(ecCHOHAIBHBIX 023 TaHHBIX
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7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JUCIUITJIMHBbI
MOAYJA, IPAKTUKH, HUP)

7.1 Ayn. 114. JlekunonHast ayAuTopus. AyIUTOpUS AJIs NPAKTUUECKUX 3aHATHI.
[lepedens ocHOBHOTO 000pyAOBaHNS, yIeOHO-HATILITHBIX TTOCOOMIL:

1. KoMmieKkT MyIpTUMEINHHON anmnaparypsl:

— CUCTEMHBIH OJIOK 1 MOHHUTOP;

— MyJibpTuMenna-poektop BENQ u axpaH.

2. Kommiekt y4e6Hoit MeOenn Ha 60 ocaJouHBIX MECT.

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

1. JTaboparopubIii crena «I uapaBiIuKay;

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

— CHCTEMHBIH OJI0K;

— myneTumeana-mpoekrop NEC NP100

4. KomnnekT yaeOHO# MeOenu Ha 16 mocaJogHbIX MecT.

8. METOAUYECKHUE YKA3AHMUS VIS OBYYAROIUXCS 10O U3YYEHUIO JUCHUITJINHBI

YCHGHIHOMy N3YYCHUIO AJUCHUIIIMHBI MOPEAIICCTBYET 3HAHUE KYPCOB MEXAHUKU U THAPABJINKH. K MOMCHTY
NU3YYCHUS TUAPOCUCTEM CTYACHTBI JOJI’KHbBI OCBOUTH MOJIHBIN KypcC CICAYOMUX TUCHUIIIIAH: (1)I/I3I/IKa, MaT€MaTHKa,
TCOPETUUYCCKAA MEXaHUKaA, HCO6XOI[I/IMI)IG 3HAaHUA MO KOTOPBIM CJICAYET BOCCTAHOBUTL U OCBEIKUTD.
CamocrosarenpHas paboTa CTyJAeHTa MO IWCLUIUIMHE SBIISETCS OJHMM M3 OCHOBHBIX BHJIOB Y4eOHOH paboThI,
KOTOpas BKJIIOYAaeT B ce0s cliefylonMe JJIEMEHTh: npopaboTka JIEKIMOHHOTO MaTepuana, pabora ¢
PEKOMEHIyeMbIMU YU4EOHHKAMHU U yUeOHBIME MOCOOUSMHE, BBIIOJHEHHE JOMAIIHErO 3aaHusl (DACYETHOTO 3aaHHsI
yueOHOMU TUCIUILIHHBIL), IPOBECHUE U 3al1Ta Ja00PATOPHBIX PabOT, HOATOTOBKA M C/lada IK3aMEHOB.

[MpopaboTKy JEKIUOHHOTO MaTepraia U METOJMUYECKUX YKa3aHUH MOXHO ITPOBOAUTD [TPU BBIIOJIHEHUH JOMAIITHETO
3aJaHusl. JTO MO3BOJUT CBS3aTh BOEJMHO IMOJYYEHHBIC CBEJCHHS 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 MOXKET 0Ka3aThCsl IMOIBITKA MOHATH CYTh
SIBJICHUA, BI)Ipa6OTaTI) CBOC OTHOIICHUE K HEMY, ONHUpaACh Ha MaTcpual, conepmamnﬁcx B peKOMeH}IOBaHHOﬁ
guTeparype. 3aBepiinas paOOThI MO TeMe, MPH OTBETE HA KOHTPOJBHBIC BOMPOCHI HEOOXOIAMMO CTPEMHUTHCS K
KpPaTKOMY M YETKOMY HM3JIOKEHHIO MBICIICH, HCIIOIB3YsI MPaBIIIbHYIO0 TepMUHOJOTHI0. CTalKUBasCh C TOM MM MHON
pacueTHO# (HOopMyYIOi MM XapaKTEPUCTUKON, OMMCHIBAIONINX PaboTy THIPOMAIINHEI WIH THAPOIEpEaadd CTYACHT
JOJDKEH NMOHATH CYHTHOCTh M 3aKOHOMEPHOCTH, KOTOPBIC OHU OTPAXKAKOT, 4 TAKKE IMMPOAHATIN3NPOBATE PAa3MEPHOCTH
BXOJISIIIUX B HUX BEIUYUH.

Ecmu mocne npopaboTKH JIGKIMOHHOTO MaTepuajia U BBIIOTHEHUS JIA0OPATOPHBIX PabOT OCTATUCHh HEOCBEIICHHBIE
BOTIPOCHI JJIi CaMOCTOSTENBHOW pPa0OThl, WX CIEAYyeT H3YyYUTh MpPU ITOATOTOBKE K 3K3aMeHy. Kak mpaBuiio,
IperoiaBaTelb OCHOBHOEC BHHUMAHHE YJCNSET OCBCIICHHIO TEOPETHYCCKHX BOIPOCOB U PACYETOB, BHIBEICHHIO
3aBHCHUMOCTEH M COCTABIICHUIO CXEM, KOTOPBIC MPEICTABIISIOT OINPECIICHHBIC CIOXKHOCTH MPH CAMOCTOSTEIBHOM
n3ydeHu. KOHCTpYKTHBHBIE OCOOCHHOCTH THAPOMAIIMH KM BCIIOMOTATEILHOTO OOOPYHOBaHHS CTYACHT IOJDKEH
HU3YYUTh CAMOCTOSTEIIBHO, a 3HAHUS OTHX TOHKOCTCH MO3BOJSIIOT MPENOAABATENI0 CYIUTh O TIIyOHMHE ero
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, IPOU3ZBOANUTH MPOCTHIC MHKCHEPHBIC pAaCUCThl THAPOIIPUBOIA 663 CIIpAaBOYHUKA
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W BJaJETh METOJUKOH IOJHOTO pacyera, paclo3HaBaTh JIEMEHTHI THAPONPHBOJIA U 3HATh UX XapaKTEPUCTHUKH, a
TaK)K€ OCHOBBI 9KCILTyaTaIlMH TOPHBIX MAIINH C THAPOIPUBOIOM.

Jnst mpopaboTKHM JIEKIIMOHHOTO MaTepHana W IOATOTOBKM K 3aIlWUTe JIaADOpPaTOPHBIX pabOT CTYACHTBI MOTYT
MIOTIOTHUTD 3HAHUS 110 TEME CAMOCTOSTENBHO M3 PEKOMEHIYEMOH JHTepaTypsl: OOIIMe CBEACHUS O THAPOIIPOBOAE
TOPHBIX MAIlMH; 00BEMHBIE HACOCH; OOBEMHBIE I'MIPOJBUTAaTENIN; OOBEMHBIE THAPOIPUBO/BI;, OCHOBHBIC IPaBHiIa
9KCIITyaTaIy TUAPOTPHBO/A.

Oco6oe BHIMaHUE CIeIyeT YIACTUTh BOIIPOcaM, KOTOPBIE MaJI0 OCBEIIAIOTCS B JICKIIUAX U TaOOpaTOPHBIX paboTax:
JIONACTHBIE THAPOMAIIMHBI U HACOCHl TPEHUS, OTHECTOWKUE pabovne >KUIKOCTH, THIIOBBIE THAPOCUCTEMBI TOPHBIX
MaIlMH, KOHCTPYKIHS TeIFIOOOMEHHHUKOB, TypOUHHBIE THAPONPUBOABI, UCTIBITAaHHUS THAPOIPUBOIOB, OCOOEHHOCTH
9KCIUTyaTallK THAPOIPUBOAA B PA3JIMUHBIX YCIOBHSX.

IIpu moAroToBKe K 9K3aMEHY CTYAEHTY KpoMe JIEKIIUH HEOOXOJUMO UMETh OJUH U3 JIUTEpaTypHbIX UCTOYHUKOB. B
MEpBYIO OYepesb 3TO MOMOXKET eMy pa3o0parbcs ¢ TOW HMH(opManmei, KoTopas B KOHCIEKTE JIEKLIUH JaHa He
MOJHO, MO0 3aMKCHpPOBaHAa HEBEPHO H3-32 HEBHMMATeNnbHOCTH. C Jpyroil CTOPOHBI B 3THX HCTOYHHKaX
rpa(uIecKy MPeICTaBICHB KOHCTPYKIUH MAIlMH W allapaToB, THAPABINIECKHE CXEMBI TOPHOTO 00OpYyIOBaHHMS,
BOIIPOCHI IT0 KOTOPBIM 0053aTEIBHO €CTh B 9K3aMEHAIIMOHHBIX OMIIETax.

Kpowme toro, nepsbie 1abopaTropHbie pabOTh IPOBOIATCS 4O MPOPaOOTKH MaTepHaa Ha JIEKIHUIX, a TEOPETHIECKas
YacTh METOJMYECKHX YKa3aHWH HENOCTaTOYHa JUId TJIyOOKOTO OCMBICIMBAHHUS 33Jad, IIOCTaBICHHBIX B
nmabopaTopHbIX paboTax. Bor 3mece W moHamoOWThCS yueOHas nuTeparypa i Oojiee IONHOW MOATOTOBKH K
mepBEIM J1abopaTtopHeIM pabotaMm. [Ipm odopmieHHH OTYETOB MO JTaOOPaTOPHBIM pabOTaM MOTYT BO3HHKHYTH
BOIPOCHI IO XapaKTepHUCTUKaM THAPOMAIIMH M THUAPONPHUBOJA, pa3MEpPHOCTIM K MacuiTabHoil cetke. B
METOJMYECKUX YKa3aHUAX CHEIHATbHO IMOKa3aHBI TOJBKO BHUJIBI 3aBUCHUMOCTEH Oe3 yKa3zaHHs pasMEepHOCTeH s
TOro, 4TO OBl MPU M300paKEHWHM TI'paUKOB CTYJEHT CaMOCTOSTEIBHO BhIOpasl Macmitad M yKa3al pa3MepHOCTh
BEITHYHH.

Jlabopartopusiii creHn «['MApOMamIMHBL U THIPONPHBOIBD)Y - COBPEMEHHBIH ammapar ¢ OOJbLIMM JUana3oHOM
JercTBus. [ ycnenrHoro ocBOeHUsI Kypca TMAPONPUBOAA CTYAEHT 00s3aH 03HAKOMHTBCS C €r0 YCTPOHCTBOM U
BO3MOXKHOCTSMH.

CreHn sBISETCSA CIIOKHOM MAIIMHOW, MOATOMY YIIPAaBICHHE MM JOBEpSACTCS TOJBKO IPENoAaBaTeNro JIMOo
1ab0paHTy, a TpyNIa CTYACHTOB (3-5 4enoBeK) 3aHOCAT NMOKazaHus nMpudopos B Tabmuiry. Kaxkayro maboparopHyio
paboTy »5Ta Tpynma MEHSETCs, II03TOMY TIPH NPOBEIACHUHM TIIOJHOTO Kypca KaKIBI CTYICHT CMOXET
HETIOCPECTBEHHO MOY4YacTBOBATh B CHATHE MOKa3aHUH. Bo Bpems mpoBeneHus paboThl ocTanbHas 9acTh y4eOHOU
TPyl 3alMCHIBAET MOKA3aHUSA CO CJIOB HEMOCPEACTBEHHBIX yYacTHUKOB. [locie CHATHSA MOKa3aHWH CTYICHTHI
MIPOBOJAT pPAcyeThl M CTPOST XapakTepuUCTHKH. Kak mpaBuio, 3akaHUMBATh J1a0OPaTOpHYIO pPabOTy CTYIEHTY
MIPUXOJUTCS CAMOCTOSITENIBHO JO0Ma, MOTOMY YTO B ayJUTOPHM BCE BpeMs CKOHLEHTPHUPOBAHO HA IOIYYCHUH
napameTpoB, a 00paboTKa pe3yIbTaToB U 0(hOPMIICHHE 3aHUMaeT JOCTaTOYHO MHOTO BPEMEHH.

Ecnu cTyneHT maccHBHO y4yacTBYeT B NPOBEICHHHU JIA0OPATOPHON pabOThl M MPOCTO MEPENUCHIBAeT €€ y IpYyrux,
IpHU 3amuTe €€ y HEero HaBepHSAKa IOSABATCS TPYOHOCTH, T.K. OIBITHBIA IPETOAaBaTeNlb IO OMNpPeeICHHBIM
MIPU3HAKaM OMPEIENIUT 3TO CPasy.

CoBpeMeHHBIH CTEHA Ma€T BO3MOXHOCTb CTYJCHTY O3HAKOMHTBCS C a3aMH IPHUKJIAJHONW YacTH Kypca, CBA3aTh
TEOPHIO C TPAKTUKON IS TOJIYYSHMsS LEJOCTHOM KapTHHBI 3HaHMH. [103TOMYy CTYZEHT MOIDKEH Cephe3HO
OTHOCHTBCS K IPOBEJICHUIO PA0OT U 3alUTE OTYETOB M0 JIAOOPATOPHBIM PabOTaM, COCTOSIINX U3 MYHKTOB!

1. 3amaun w mens uccuenoaHus;2. CxemMa M KpaTKoe ommcaHHe creHna;3. Tabmuma n3MepeHuid U pe3yibTaThl
pacueroB;4. I'paduku u BbIBOABI 0 paboTe. 3amura J1adopaTOpHBIX paboT JODKHA MPOU3BOJAMTHCS PAaBHOMEPHO B
TEYEHUH BCET0 CEMECTPA, a HE B 3aYETHYIO HEECTIIO.

B HacTosmee Bpems THApaBIndecKUe CUCTEMBI HCIIOIB3YIOT B BOJOCHA0KEHNH U METTHOPALIMH, MAIIHHOCTPOCHUH H
METaJUTyprHH, Ha BCEX BHJAaX TPAHCIOPTA U B CTpouTesbeTBe. Oco60 BaXKHYIO POJIb B Pa3BUTHH COBPEMEHHOH TeX-
HUKH WIparoT TUApPABIMYECKHEe M ITHEBMAaTHUYECKHE IIPUBOJBI KaK OCHOBHOE CPEACTBO MEXaHW3AIMH |
aBTOMATH3alMM TEXHOJIOTHYECKUX MPOIECCOB M TPOIECCOB YNPABICHHUA pPa3IUYHBIMH OObekTamH. B kauecTBe
WCTIOTHUTEINIBHBIX YCTPOMCTB TakWe NMPHBOJBI NMPHUMEHSIOTCS B CTaHKAaX M aBTOMATHUYECKMX JIMHUAX, poOOTax H
MaHHUIYJISATOpaX, CUCTEMax YIpaBleHUs aBTOMOOWIIeM, caMoJI€ToM M T. . [lo3ToMy Ipm M3ydeHUM Kypca A
Pa3BUTHS TEXHHYECKOTO KPYro3opa CTYISHTHI JOJDKHBI CAMOCTOSATENHHO CIIEINTH 32 JOCTIKCHUSIMU B Pa3iIMUHbBIX
OTpaciIsiX TEXHUKH, KOTOPBIE HCIOJIB3YIOT TruipomnpuBoA. IlomydeHHyio wuH(oOpManuio ciexyer IOBOIUTH 0
COKYPCHHKOB 1 00CYX1aTh €€ C IIPernoaaBaTeseM.

3HaHWe THIPONPHUBOJA IO3BOJMT CTYACHTaM B JAJbHEHIIEM CO3HATEJFHO MEPeHTH K M3YYEHHIO CIEeIHabHBIX
JMCUMIUINH, CBS3aHHBIX C TOPHBIMU KapbepHBIMU M MOJ3EMHBIMH MAlllHHAMH, CTPOUTENHLHO-I0POIKHON TEXHUKOH,
MaIIMHAMH 11 00O0TaleHNs OJIEe3HBIX UCKOMAeMBbIX, a TAKXKe C IPEANPHSATHAMH U UX PEMOHTA M 00CITy)KHUBaHUSI.
Y4uuTEIBas YHUBEPCANBHOCTH THUAPOIPHBOAA M €r0 IMUPOKOE NPHMEHEHHWE B PA3NWYHBIX OTPACISIX TEXHHKH,
HACTOSITENTPHO PEKOMEHAYETCS CTYIEHTY OBIAJEeTh H3YYaeMBIM IIPEAMETOM, HYTO IIOMOXKET €My CTaTb
KBaIM(UIMPOBAHHBIM TOPHBIM HHXXCHEPOM, JIMOO TPHUMEHHTh CBOM 3HaHHsS B HHBIX cdepax HHKEHEPHOH
JIeSITeTbHOCTH.
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