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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 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 OBPA3OBATEJLHOM TPOT'PAMMBI

Yacts OIIOII BO (6a30oBas1, BapuaTuBHas) | bazoBas

2.1 TpeGoBaHus K mpeIBapUTEIbHOI MOATOTOBKE 00YYAIOIINXCH

2.1.1 | HaueprarenpHas reoMeTpHs, HH)KCHEPHas U KOMITBIOTepHas rpaduka

2.1.2 | ®usnka

2.1.3 | Asponorus TOpHBIX MPEeIIPUSTHIA

2.2 Jucuuniunel (Moayan), npaktuku u HUP, 11 koTopbix He00X0AUMO 0CBOECHHE JAHHOM

AUCHMILIMHBI KaK nmpeaumecTByriee

2.2.1 HaI[e)KHOCTB 1 TMArHOCTHKA 3JICKTPOTCXHUYICCKUX CUCTEM

2.2.2 | Hage:xxHOCTB M IUAarHOCTHKA TOPHBIX MAIITHH

2.2.3 | BomouniamoBoe X035HMCTBO

2.2.4 | Ilpon3BoACTBEHHAs MPAKTHKA 10 NOIYYCHHIO MPOEeCCHOHATBHBIX YMEHHH 1 HaBBIKOB - 1

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

2.2.6 | Ilpon3BoACTBEHHAs NIPAKTHUKA 10 TOJYYCHUIO MPOEeCCHOHAIBHBIX YMEHHH M HABBIKOB - 3

2.2.7 | Ilpon3BOACTBEHHAs NIPAKTHKA I10 TOJYYCHUIO MPOEeCCHOHATBHBIX YMEHHH 1 HABBIKOB - 4

2.2.8 | IlpennumuioMHast NpaKTHKA 7SI BBIIOJTHEHHS BBIMYCKHOHN KBaJIM(UKAIIMOHHON paboTh

2.2.9 | 3amwura BBITYCKHOH KBaIH(UKAIMOHHOM pabOThI, BKIIOYas HOATOTOBKY K IPOLELype 3aIIuTe 1
HpOLEYPY 3AIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHW S KOMITETEHIIA,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUTIJIMHE

ITK-2: crioco0OeH BBIIOJIHATh NPOSKTUPOBAHHUE OT/IENbHBIX CHCTEM M y3JI0B TOPHBIX MAIIMH

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

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

Branets H-1 npoBeneHns THIIOBBIX THAPOJMHAMHUYECKHAX PACUETOB M BEIOOpA THAPOMEXaHHIECKOTO
HaBBIKOM obopyaoBaHus

OIIK-16: ciocobeH yuacTBOBaTh B UCCIIEOBAHUSAX 00BEKTOB MPOGECCHOHABLHOM ACATEIBHOCTH U UX CTPYKTYPHBIX
JJIEMEHTOB

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

VYMers: V-1 noxpbupaTth MHEBMOOOOPYIOBAaHHE IS 33IJaHHBIX TEXHOJOTHYCCKUX YCIOBUH;
V-2 paccUnTHIBaTh HECJIOKHBIC CHCTEMBI BOJJOCHAOKEHUS M OTOTUICHUS,

Bnaners H-1 noucka uH(popMaIMK B CIIPAaBOYHOIH HOPMATHBHO-TEXHHICCKOH TOKYMCHTAIIUHY;

HaBBIKOM:

VYK-1: ciocoOeH 0CymeCTBIATh KPUTHUYCCKHUI aHAIU3 MPOIIECCOB, CHCTEM, MPOOJIEMHBIX CHTYalluil Ha OCHOBE
CHUCTEMHOTI'0 MOJIX0/Ia C UCIIOJIb30BAHUEM COOTBETCTBYIOIINX AHAIUTUYECKUX, BEIUUCIUTEIbHBIX U
HKCHEPUMEHTAIFHBIX METOJIOB, BEIPAOATHIBaTh CTPATETHIO ICHCTBHIA

3HaTh: 3-1 ycTpoHCTBO TAOOPATOPHBIX M UCIIBITATEIHHBIX CTEHIOB;
3-2 METOUKY MOJTyYCHUsI IKCIIEPUMEHTANIbHBIX JIAHHBIX HA CTCH/E;
3-3 mpaBuiia OXpaHbl Tpy/ia Ipu paboTe Ha JJa0OPATOPHOM M UCIIBITATEIILHOM CTEHJIC;




Vmerts: V-1 HU3MEPATb THAPOANHAMUNYCCKUEC TapaMETPbl C HPUMEHCHUEM THUIIOBBIX U3MEPUTCIIbHBIX
pubopoOB;
VY-2 cTponTh XapaKTepUCTHKH THAPOMAIIHH 0 Pe3yIbTaTaM Ja00paTOPHBIX HCCICIOBAHNIM;
Bnaners H-1 paboTsl Ha Ta00PaTOPHBIX CTEHAAX.
HABBIKOM.
4. CTPYKTYPA U COAEP)KAHUE
Kou-
KO,E[ HaumeHoBaHme pas3jiejaoB U TeM
Cemectp BO Komnerenuuu | Jlureparypa | Ilpumeuanue
3aHATHSA /BUA 3aHATHS/
qacoB
1 Paznea 1. FuapaBinyeckne MallMHbL 6 31

11 T'uppaBidyeckyue MalIuHEL U IEpeIavn. TK-2

Pa6oune XHIKOCTH THAPOIPHUBOIOB.
. 3-1,3-2 JI1.1,
Crpykrypa, npunuun geictsus u KT 6 4 OITK-16 1.2
THIPOOOBEMHBIX Iepenay ’
3-2 J1.2.1
(ruapomnpuBOAa).
[nexuust/

1.2 OOBEMHBIE HACOCHL. TK-2
IIpuHIMN nelicTBUS, OCHOBHbBIE 3-1.32 11
napaMeTpbl U XapaKTEPUCTUKH 00bEMHBIX 6 4 Ol'[i(-16 J'Il. 2’
HacocoB Hacockl poTopHBIE U OPIITHEBEIE, 3.2 1 2'.1
NPUHINANNAIEHBIE CXEMBI M KOHCTPYKIUH.

[nexuust/

13 Onpenenenue pabouux 1 KaBUTALMOHHBIX YK-1 JIL.1,
XapaKTEPUCTHK IUTACTHHYATOrO HACOCA. 6 3 3-1, 3-2, 3-3, J1.2
/naGoparopHasn/ V-1,¥-2,H-1 J1.3.1

14 Pacuer ocHOBHBIX MapamMeTpoB

JI1.1,
KOHCTPYKIMU aKCUAJIbHO-IOPIIHEBOTO 6 2 IK-2 1.2
Hacoca ¢ HAKJIOHHBIM OJIOKOM IMIIMHIPOB. V-1, ¥-2,H-1 21
/mpakTuka/ o

15 OO0BEMHBIE THAPOABUTATENH.

T'unpomotopsl. Knaccudukauus, npusimn K->
JIefiCTBHSI, OCHOBHBIE ITapaMeTPHI U 31,32 01,
xapaktepucTuku. CunoBbie 6 4 OIK-16 1.2
runpoumnuHapsl. Knaccupuxanus, 3.2 21
TIPUHIHI €M CTBHUS, OCHOBHEIE APaMETPhI -
U XapaKTEePUCTHKH.
/nexnms/

1.6 Ompenieneane  paboynx — XapaKTEPHCTHK VK-1 JI1.1,
THAPOMOTOpA. 6 3 3-1, 3-2, 3-3, J11.2
/naGopatopHasn/ Y-1,V-2, H-1 J1.3.1

1.7 Omnpezenenne XapakTepUCTHK VK-1 JI1.1,
THAPOLUITHH/pA. 6 3 3-1, 3-2, 3-3, J11.2
/naGopatopHasn/ Y-1,V-2, H-1 J1.3.1

1.8 Pacuer ruponpuBo/ia CHCTEMbI TOPMO30B

JI1.1,
aBTOMOOMIISI C THAPOBAKYYMHBIM 6 2 IK-2 1.2
YCUIIUTETIEM. V-1,¥-2, H-1 1 2’ 1
/mpakTuka/ o

1.9 Hanpasistionast 1 peryiaupyonas TK-2
rujpoanmapatypa. CxeMbl BKIFOUSHUSL. 3.1.32 JI1.1,
O0nacTb npuMeHeHus. BeromoraTtenbHbie 6 4 : J1.2

L OIIK-16
YCTPOMCTBA U THAPOIHHHN. 3.2 J12.1
[nekuusi/
1.10 Omnpenenenre OCHOBHBIX MapaMeTPOB 1
PacXoIHOM XapaKTEePUCTHKU IAPHKOBOTO K-2 JI1.1,
NIPEIOXPAHUTENBHOIO KJIalaHa IMpsMoro 6 2 V-1.V-2. H1 JI1.2
JIeCTBUSL. ’ ’ JI1.2.1
/mpakTHKa/
2 Pasneun 2. Fnaponepenaun u 6 28
THApaBJINYecKHe CHCTEMBI

21 O0BEMHBIE THIpOIIEpEIadH
(THOPONPHBOJBI). I1IK-2
Heperyaupyemslit ruaponpusoz, 3-1, 3-2 JI1.1,
THAPOINPUBOJ C IPOCCETBHBIM U 6 4 OIIK-16 JI1.2
00BEMHBIM peryupoBanneM. CxeMbl 3-2 JI.2.1
BKJIFOYCHUSI, XaPAaKTEPUCTHKH.

/nekuus/

29 HccnenoBanue XapakTepUCTHK 00BEMHOTO
perynupyeMoro ruiponpuBoa ¢ VK-1 J1.1,
MOCTYMATEIbHBIM JIBIDKCHHEM BBIXOJHOTO 6 3 3-1, 3-2, 3-3, JI1.2
3BCHA. V-1,¥-2, H-1 JI1.3.1
/naGoparopHasi/

23 HccnenoBanue XapakTepUCTHK 00bEMHOTO 6 3 VK-1 JI1.1,
PETYIUpPyEeMOro ruApONpHUBOA C 3-1, 3-2, 3-3, JI1.2




BpaIIATEIbHBIM JBUKEHHEM BBIXOJAHOTO V-1,V-2,H-1 JI1.3.1
3BEHA.
/naGopatopHas/

24 Pacyer BbIXOAHBIX TapaMETPOB .1
HEperyJIupyeMoro ruiponpuBoja ¢ 2 [K-2 Hl. 2’
MIOCTYIATEIbHBIM THAPOJBUTATEIEM. V-1,V-2,H-1 1 2' 1
/mpakTHKa/ -

25 Pacuer mapaMeTpoB rHAPONIPUBOAA C 1.1
00BEMHBIM yIpaBIeHHEM H 2 [K-2 J'Il' 2’
BpaLIATEIbHBIM IHPOJABUIATEIIEM. V-1,V-2,H-1 1 2' 1
/mpakTHKa/ -

26 I'mppoauHaMudeckue nepesadm.

VYerpoiictBo u paboumit  mporecc [K-2

ruapoMy(TEl M THApOTpaHcdopMmaropa. 3-1,3-2 JI1.1,
T'mapocucremsl Ui MMOJA4YM  JKUAKOCTH. 4 OIIK-16 JI1.2
CucreMbl BOJOCHAOXKEHHSI U OTOILICHHUS 3-2 JI1.2.1
TOPHBIX HPEINPUITHH.

/nexkums/

27 Pacuer ruapoanHaMuueckoil nepegayu 1o K-> JI1.1,
METOJIy MOJ00usI. 2 V.1. V-2 H-1 J1.2
/mpaxTHKa/ ’ ’ J1.2.1

28 JluHaMHUYeCKHe HACOChl. Y CTPOMCTBO U IK-2 1.1
XapaKTEePUCTHKH [IEHTPOOEKHBIX 3-1,3-2 1' 2’
JIOTIACTHBIX HACOCOB. 4 OIIK-16 JJ'[IQ' 1
[nexuust/ 3-2,3-3 -

29 OmpezeneHre  JOIYCTHMOW — BBICOTHI 1
BCACBhIBAHUS Pa3IUYHBIX JKMJIKOCTEH ? OIIK-16 J'Il. 2’
LEHTPOOEKHBIM HACOCOM. V-2, H-1 1 2' 1
/mpakTuka/ o

210 M3yyeHue KOHCTPYKUMH T'MIPONPUBOAA OIK-16 JI1.1,
MEXAHU3UPOBAHHON KpEMU U THAPOCTOEK. 2 V2 H-1 J1.2
/mpakTHKa/ ’ JI.2.1

3 Paszoen 3. IlHeBMaTHYECKHE CHCTEMbI. 13

31 OO611Ke CBEAEHHUS O THEBMATHYECKUX OTK-16 1.1
cucremax. [TneBmonpusoa. Kommpeccops. 3-1.3-2 J'Il' 2’
ITneBmoanmaparypa. 4 ’ 1 2' 5
/nexuusi/ -

3.2 [THeBMOIIPHBOB! TOPHBIX MAIIUH.

TunoBble MHEBMOIPHBOIBI TOPHBIX

MamuH. [IpoMbInuIeHHEIe

ITHEBMATUYECKHE CETH TOPHBIX OIIK-16 JI1.1,
npeanpustuii. OCHOBHbBIE IpaBUIa 4 3-1, 3-2 J1.2
SKCIUTyaTalluy TUIIOBBIX THAPO- U J122
ITHEBMOIPHBOJIOB Ha TOPHBIX

HPENpUsITHAX

[nexuusi/

33 OcHOBHBIE IIPaBUIIA AKCILTyaTal[MU THAPO- VK-1 .1
¥ IHEBMONPUBOJIOB. BcmomorarensHble 3 31,32, 33, Hl..2’
7CTp0MCTBa ¥ THAPOJIHUN. V-1.V-2, H-1 31

1aGopartopHas/

34 Pacuer nHeBMONPHBOAA VIS OTKPHITHUS L1
mmOEpHOI 3aCTIOHKN B TEXHOJIOTHH OIIK-16 Sy
oboranieHus. 2 V-1,H-1 1.2

’ J12.1
/mpakTuxa/
4 CamMocrosiTeJibHasi padoTa CTy/JAeHTa 90

41 Pabota ¢ 1eKIMOHHBIM MaTepuaIoMm, IIK-2 11
MIOKCK 1 0030p JIUTEPaTypHI U 3-1, 3-2, I 1'2’
3JNIEKTPOHHBIX HCTOYHHKOB HH(MOPMAIIHI OIIK-18 1 2'] ’
10 MHIMBUIYaIBHO 3aJaHHOM pobiieme 10 3-1, 3-2, 3-3 1 2' 2’
Kypca. YK-1 35 2

3-1,3-2,3-3

4.2 TeMbI 17151 caMOCTOSTETEHOH IPOPAOOTKH: K-2
KOHCTPYKTUBHBIE OCOOEHHOCTH 31,32, JT1.1,
THAPOMAIINH; THIOBBIE THAPOCHCTEMBI OH’K—16 1.2,
TOPHBIX MAIINH; 0COOEHHOCTH 20 3-1,3-2,3-3 J2.1,
9KCILTyaTalluHl THIPOIPHBOIA B VK-1 J122
Pa3IMYHBIX YCIOBHSX. 3-1,3-2,3-3

43 TToxroroska u 3amuTa JIP Nel,2 o 15 VK-1 131
NEPBOMY NEPUOAY TEKYILEr0 KOHTPOJIA. V-1,V-2,H-1 )

44 IToaroroska u 3ammura JIP Ne3-6 mo VK-1
MOCNIETHEMY TIEPUOY TEKYIIEro 25 J13.1
KOHTPOJISL. v-1,¥-2,H-1

45 Brmmonsenue pacyeTHo-TpaduIeckoro 20 IK-2 132
3aJaHusl y4eOHOW AMCLMUIUIMHBL V-1, V-2, H-1 i




5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHTposibHbIE BONIPOCHI AJIsl CAMOCTOATE/IbHOM MOATOTOBKH K TeKyLeH M IPOMeKYTOYHOM aTTecTalumn
10 HTOraM H3YYeHMs IMCUMILIMHBI

KOHTpOJIBHBIe BOIIPOCHI 1JIAA CaMOCTOHTeJleOﬁ NMOATOTOBKHU K l'lpOMe?KyTO‘lHOﬁ aTrecralnuu (MaTepI/laJII)I
AJIS1 OIEHKY 3HAHMIA TK-2 3-1, 3-2; OIK-16 3-1, 3-2, 3-3; VK-1 3-1, 3-2, 3-3)

1.00bémublii  ruaponpuBog.  CrpykrypHas cxema. OCHOBHBIE 3JIEMEHTBI: HAcoC, THAPOJABHUIATEIb,
THIpOANIaparypa ynpasieHus, padouast KUAKOCTb. X QyHKIUH B CTPYKTYpe THIPOIPHBO/IA.

2. OcHOBHBIE CBOWCTBA THAPONPUBOAA M 00JIaCTh UX d(PPEKTUBHOTO IPUMEHEHHS B TOPHBIX MaIlINHAX.
3.Pabouast xuakocte ruaponpuBoaa. OCHOBHEIE (U3MYECKHE CBOWCTBa paboumx skunkocteid. TpebGoBaHws,
IpeabsaBIsieMble K HUM. THIBI pabouux >KUAKOCTEH B T'HMAPONPUBOJE FOPHBIX MalIMH. MuHepalbHBbIE Macia.
Kpurepun oLieHKH IPUrOJHOCTH MUHEPATIBHBIX Macell, IPIMEHIEMBIX B TOPHBIX MAIIMHAX.

4. Bomomacisiaele sMyinbcud. OCHOBHBIC THITBL, 00nacTh MX npuMeHeHns. CocTaB M CIOCOO NPHUTOTOBICHUS
BOJOMACISIHBIX dMynbcuid. CpencTBa Aisl TMOJAAEPXKAHUS OCHOBHBIX CBOWCTB pabodell JKHIKOCTH B
rugpornpuBoae. CrocoObl OYNCTKH, UX JOCTOMHCTBA U HEAOCTATKH.

5.0neprerndeckuii 6amanc ruaponpusona. IloTepu MONIIHOCTH B TMApOMAIIMHE: 0OBEMHBIC, MEXaHHUYECKHUE,
runpasnuaeckue. [lorsatus o6sémuoro KT, mexanmdaeckoro KIIJ u ruppasmuaeckoro KITJ. O6mmit KIT[
rugpomaniH. CxeMbl 00BeMHBIX TIOTEPh B HACOCE U THAPOJBHUTaTEIe.

6.BbIxozHBIC M BXOJHBIE MapaMeTpbl THAponpuBoaa. Kak onpeaenuTh BHIXOTHBIC MMapaMeTpbl THIPONPHBO/A,
€CJIM U3BECTHBI BXOJHbIE U TEXHHUYECKUE XapaKTePUCTUKH HAacoca ¥ THAPOABUraTeNns?

7.00béMHBIe Hacochl. Pabouast kamepa Hacoca. IlpuHiumbel neiicTBus Hacoca. [Ipoiiecchl BcachlBaHUS U
HarHeTaHUs >KUIKOCTH B Hacoce.

8.0cHOBHbBIE MapaMeTpsl Hacoca: pabounii 00bEM, TeopeTUUecKas U pakTryeckas moaada, oonsémusiii KI1/1, ero
3aBUCHMOCTh OT JaBlicHHs. HoMHuHanbHOE M MakcHMalbHOE JaBJICHHE, MOUIHOCTh. OCHOBHBIC THIIBI HACOCOB,
MPUMEHSEMBIX B THAPONPUBOIC TOPHBIX MAIINH.

9.I'mapoaBUTaTeNy  IOCTYNMATENBHOTO  IBIWXKEHHUS  (THApOUMIMHIAPEI).OCHOBHBIE  THIBI:  MOPIIHEBBIE,
IUTyH)KEPHBIE, TEJECKONMMYECKHE. [ MAPOLWINHIAPE C OJHOCTOPOHHMM IITOKOM U THAPOLMJIMHAPH C
JIBYCTOPOHHHM IITOKOM.

10.BrixofHbIC MapaMeTphl THAPOIWIMHAPA: YCHJIHC Ha TMOPIIHE, CKOPOCTh HOpiiHs, o0bemubiid KII/I,
MOIITHOCTb.

11.KoHCTpyKIUsI TOPUIHEBOTO THAPOLMIIMHIAPA C OJHOCTOPOHHMM IITOKOM. CHocoObl GOpHOBI C MepeToKamMu
JKUAKOCTH B THUAPOIMIMHApPE. TpH CXeMbl MOAKIIOYEHHS THAPOLMIMHApAa K HamopHoW mmHHMU. OO6sacTh
MPUMEHEHUS THAPOLMIMHAPOB B TOPHBIX MAIIMHAX.

12.TTopurneBsie ruapoMoTopbl. OcHOBHBIE THUNBL. [IpuHImn felicTBus. OCHOBHBIE apaMeTpbl: pabounii 00bEM,
4acTOTa BPALICHHUS, KPYTSAIINH MOMEHT, MOITHOCTH, 00BhEMHBIN KIT/T.

13.IlpumeneHne 0OpaTUMBIX HACOCOB B KaueCTBE THAPOMOTOPOB. CKOPOCTh M MEXaHHUUECKHE XapaKTePHUCTHKH
THIPOMOTOPOB.

14.BoicokoMOMeHTHbIe THApoaBHuratend. OCHOBHBIE THIIBI, YCTPOWCTBO, MNpHHIMIT aedcTBus. Paboune
napaMeTpsl BBICOKOMOMEHTHBIX THIpOJBHUTaTeNneil: padbounii o0bEM, KpyTAIMIMI MOMEHT, YacTOTa BpalieHHS,
MomHOCTh. O6IacTh TPUMEHEHHUS THAPOMOTOPOB ¥ BBICOKOMOMEHTHBIX THIPOIBUTATEIEH B TOPHBIX MalllHAX.
15.T'unpopacnpenenurenu. Hasnauenune. Knaccudukamnus. JInaeliHOCTh, MO3UINOHHOCTE. CrIoco0 ympaBieHHUs.
YcnoBHOE 0003HaUCHUE THIPOPACTIPEASTUTENCH.

16.I'mapopacnpenenurend ¢ UUIMHAPHYECKAM 30JIOTHUKOM. JlOCTOMHCTBA W HENOCTATKH. 30JIOTHHKH C
MOJIOXKHUTEIBHBIM, OTPHLIATEIIFHBIM M HYJIEBBIM ITEPEKPHITHEM OKOH, X 00IaCTh MPUMEHEHHS.

17 I'mnpopacnpeenuTeI ¢ IJIOCKAM 30JIOTHUKOM. JlOCTOWHCTBa, HEAOCTAaTKH, OONAacTh NPUMEHEHHS,
OCHOBHBbIE THIIBI. KilanmaHHbIe pacrpenenuTelld, UX CBOMCTBa M 00JacTh NMpUMEHeHus. [ uapopacnpenenuTenn
KakK 3JIEMEHTHI THAPOABTOMATHKH: KOMaH/HBIE W CHJIOBBIE THapopacnpenenurend. Mx nasnauenne. O6macThb
MPUMEHEHHUS B TOPHBIX MaIlIMHAX.

18.06parHsle kinananbl. HasHaueHue, ycTpoiCTBO, MPUHIKI IEHCTBHS, CXeMa BKIIIOUEHHS B THIIPOCHCTEMY.
19.'mapo3zaMKi OHOCTOPOHHETO M JIBYCTOPOHHETro JeWcTBus. Ha3HaueHue, yCTpOHCTBO, NMPHHIMII JEHCTBHS,
cXxema BKJIIOYeHUs B ruapocucreMy. O01acTh NPUMEHEHNUS B TOPHBIX MalllHAaX.

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

21.IlpenoxpanutenbHble kiamnadbl. Ha3zHadeHue, cxema BKJIIOYEHHS B rujapocucreMy. Kiamanel mnpsiMoro
JNEHCTBUA: IIAPUKOBBIE, KOHYCHBIE W IUIyH)KepHble. CTpyKTypa, NpUHOUI JIeHCTBHSA, pacXomHas
XapaKTepUCTHKA, JOCTOMHCTBA M HETOCTATKH.

22 KnanaHsl HenpsiMoro jieiicTBus. HazHaueHue, cxema, NPUHIKUII ICUCTBHS, JOCTOMHCTBA M HEJOCTATKH.
23.IIpenoxpaHuTenbHble KiIamaHbl THAPOCTOCK IMAXTHOW Kpernu. TpeOoBaHus, NpEAbABISEMbIE K HHM,
OCHOBHBIE TUIIBI  XapaKTEPUCTUKHU.

24 TlepenuBHbIC U peAyKIMOHHBIC KianaHbl. X Ha3HaueHHe, CXeMa BKJIIOYEHHS, MpUHIMN AelicTBus. O0nacTb
NPUMEHEHHUS B THAPOIIPHBOJIE TOPHBIX MAIIMH. Pelie qaBieHust, NIpUHIUIT AeHCTBHS, CXeMa BKJIIOYEHHs, 00J1acTh
MPUMEHEHUS.

25.PerynsTopel  pacxoja OKMAKOCTH. Ha3HaueHWe, OCHOBHBIE THIBI W HMX ycrpoicTBo. IIpocTble
HeperyiupyemMble apoccend. Pacxox skuakoctu 4yepe3 HuX. JInHelHble M HelMHEHHbIe npoccenu. Mx obnacth




MPUMEHEHUS.
26.Perynmupyemble npoccenu. Ha3zHaueHue, OCHOBHBIC THIIBI. PerylupoBOYHBIE M MEXaHHYECKHE Xapak-
TEPUCTUKH PETYIUPYEMBIX IPOCCENEN.

27 PerynsaTopsl TOTOKa JKHAKOCTH. Ha3HadeHwe, yCTPOWCTBO, WPHHINI JNEHCTBHA. PeryiampoBOYHEIC
XapaKTEPUCTUKHU PETYIATOPOB MOTOKA. OCHOBHBIE THIIBI U 00JIACTh MPUMEHEHHMS B TOPHBIX MalIMHAX.
28.BcnioMorartenbHbIe YCTPOHCTBA U THAPOIMHAN. Pe3epByapsl 1 KOHIUIIMOHEPH padoUel KUIKOCTH, PUIBTPHL
T'unpoaxkymymsaropsl. Pacuet runponuauii. XXectkue u rudkue TpyOOIIPOBOIBL.

29.T'uaponpuBo] ¢ HEyHpaBJIsieMOH CKOPOCTBIO THApOABHraTens. [IpMHIMNUanbHas THAPOCXEMa THIIOBOTO
THUIPONPUBOJA. BBIXOAHBIE MapaMeTphl: YCHJIHME Ha IOpIIHE, CKOPOCTh MOPIIHS, MOIIHOCTb. OCHOBHBIE
3JIEMEHTHI IPUBOJA, UX Ha3HaueHHe. CxeMa HUPKYJIUU KUAKOCTH. JIOCTOMHCTBA M HEIOCTATKU THIPOIPUBO-
na. O6nacTh IPUMEHEHUs B TOPHBIX MalIWHAX.

30.T'uaporpuBoy ¢ ApoccenbHBIM yrpaBieHueM. OCHOBHBIE TIPU3HAKH, JOCTOMHCTBA M HEIOCTaTKU. TpU CXEMBI
BKIIIOYEHUs Jpoccens. Ilpumepbl HMpHMEHEHUs TUAPONPHUBOAA C JPOCCENBbHBIM YIpaBI€HHEM B TOPHBIX
MalllHaXx.

31.PerynupoBouHble 1 MEXaHMYECKHE XapaKTEPUCTUKU THIPONPHUBO/IA C APOCCEIIEM, YCTAHOBICHHBIM B HAIIOPE.
32.PerynupoBouHbIe ¥ MEXaHMUYECKNE XapaKTEPUCTUKHU THIIPOIIPUBO/IA C IPOCCEIIEM, YCTAaHOBJICHHBIM Ha CIIHBE.
33.PerynmupoBouHble W MEXaHWYECKHEC XApaKTEPHCTHKH THIPONPHBOJA C JAPOCCENEM, YCTaHOBICHHBIM
HapaiebHO THAPOLUIHHIPY.

34.T'uaporpuBo], ¢ 00bEMHBIM YNpaBICHUEM. JJOCTOMHCTBA M HEAOCTAaTKH. PerynnpoBOYHBIE XapaKTEPUCTHKH
THIPOIPUBOJIOB C PErYIMPYEMBIM HACOCOM M C PErYJIHPYEMBIM I'MApojABUTaTeneM. JIOCTOMHCTBA KaXKAOTO U3
paccMaTpuBaeMbIX NPUBOJIOB. MexaHMUecKass XapaKTEepUCTHKa THIPOIPUBOJA C PEryIHPYEMBIM HACOCOM.
O0nacTh NPUMEHEHHUS TUIPONIPHBOIA C OOBEMHBIM YIPABJICHHEM B TOPHBIX MalllMHAX.

35.Cnensiuii rupasiandeckuii npuBoa. CTpyKTypa, OCHOBHBIC 3JIeMEHTHI. [IpHHIUI AEHCTBUS CleAsIIero
THIPOIIPUBOJIA C KECTKOH 00paTHO# cBs3plo. CTaTHueckHe M JUHAMHYECKUE XapaKTEPUCTHUKH CIEISIIEero
rugpornpuBoga. O0mMacTs MPUMEHEHNUS CIESIIET0 THAPOIPUBOAA B TOPHBIX MalIMHAX.

36.I'maponunamudeckue nepenaun. Haznauenue, nocronHcTBa. CTpyKTypa, YCTPOHCTBO M IPUHIUIT ACHCTBUS.
TunpomydTer. Cxema, TpUHIMI NEHCTBHSA, OCHOBHBIC MMapaMeTphbl: KPYTAIMIHWHA MOMEHT, ckonbxkeHue, KII/.
BHemHue 1 NpUBEICHHBIC XapaKTEPUCTHKU THIPOMYPT.

37.T'unporpancopmaropsl. Cxema, TNPHHIMIT JACHCTBUS, OCHOBHBIC MApaMeTphl: KPYTAIIMH MOMEHT,
ckonpxenue, KI1/. Buemaue u npuBeneHHble XapakTepucTuku. O01acTh MPUMEHEHHMS THAPOIepead B TOPHBIX
MalyHax.

38.TunoBoit TUAPOIIPUBOL, MEXaHU3UPOBAHHOMI kpenu. I[IpuHnunuaneHas ruapocxema, OCHOBHBIE
AJIEMEHTHI, WX Ha3HaueHWe. HacocHBIe CTaHIMM MEXaHH3WPOBAaHHON KpenM, OCHOBHBIC THIIBI, COCTaB.
PacxomHas xapaKkTepHUCTHKA HACOCHOM cTaHIMK. Pabodast >KUAKOCTh THAPONPUBOA MEXaHH3UPOBAHHOM KpEIH.
39.0cHoBHBIE NapaMeTpbl THAPOIPHBO/A MEXaHHM3MPOBAHHOW  KpENu: Iojaya HACOCHOW CTaHIWH, padouee
JIaBJICHUE, ABJICHUE NIPEBAPUTENILHOTO pacropa ruIpOoCTONKY, JIaBlieHne cpabaThiBaHUs MTPEAOXPaHUTENbLHOTO
KJIalaHa TUAPOCTOMKH.

40.I'mnpocToiKN IIaXTHBIX MEXaHW3WPOBAHHBIX Kpereil. HasHaueHnme, OCHOBHBIE THIIBI, WX YCTPOMCTBO.
TpeboBanus, mpenpsBiIsieMble K TMAPOCTOMKaM. Cxema BKIIOYEHHUS B rujapocucreMy. OCHOBHBIE PEKHMBI
paboTHI THIIPOCTONKH, ee pabodast XapakTepucTHKa. Paboune nmapameTpbl THIPOCTONKH.

41.I'mnpaBinyecKkye CHUCTEMBI [UISI TOAAYM JKUAKOCTH. CHCTEMBI BOJIOCHAOXKEHMS M OTOIUIEHHS TOPHBIX
MPEANPUITHH, KOHCTPYKIIMK U OCOOCHHOCTH pacuéTa, SKCIUTyaTalus U MOHTaX.

42 JluHamuyeckre TuApOMamiiHbl. [MApOTYpOUHBL. YCTPOMCTBO M XapaKTEPUCTUKU LEHTPOOEKHBIX HACOCOB.
Hacocs! Tpenus.

43.IIneBMaTH4ecKre cUCTeMBL. ['a3 kak pabouee Tesl0 NHEBMOIPHBOJA, HCTEYEHHE Ta3a M3 pe3epByapa.
JlocTOMHCTBA M HEJOCTATKH ITHEBMOIIPHBO/IA.

44 TTHeBMaTHUECKHWE  MAIIMHBI:  KOMIIPECCOPHI WM THEBMOJBHUraTeNd. VIHAWKAaTOpHas  AWarpamma.
MHuoronunusapoBsle  koMipeccopsl. IIHeBMaruueckas ammapaTypa. [IHeBMaThdeckuil NpUBOA ~ TOPMO3HOU
CHUCTEMBL.

45.TIpoMBbIIIIIEHHBIE THEBMAaTHYECKUE CETH TOPHBIX Npeanpustuii. OCHOBHbIE TpeOOBaHMS K MOHTaXYy, Halla/IKe
U KCILTyaTalluu THEBMOTHAPOCUCTEM.

Bonpocsl 1Jist TpoBepKH YMEHHI1 M HABBIKOB:
1.0npenenuts ycumme Ha mToke ruapomrtnaapa D=100mm npu gaBnennn B ruapocucteme P=100kr/cm?, ki
—HE Y4HTHIBATh.

(MK-2 V-1, V-2, H-1)

2. YKaXHTe Ha CXEME IECTEPEHHOT0 Hacoca HalpaBJICHHUE
BpAIIIEHNS IIECTEPEH U HAPABICHNE JBIDKCHUS KHIKOCTH.
(IK-2 V-1, V-2)

3.0npenenuTs CKOPOCTh MPSIMOro M 00paTHOrO X0Jia LITOKA
rugpoumtuaapa D=100mm, d = 50mm npu pacxoge Q=601/mun  ([1IK-2 V-1, V-2, H-1)
4. Kakue ciocoObl MOHTa)Ka pyKaBa BBICOKOTO JABJICHHS PABHIIbHBIC?




r. Bropoii u ueTBEPTHIit crtocod
(IK-2 V-1, V-2)
5. Ilo kakoii hopMyiie pacCUUTHIBAETCS 3aTpadyeHHAsI MOIIHOCTh THAPOMOTOpA M TI0 KaKOH - THApONMINHIpa?
a. N=U I; 6. N=Ap-Q; B. N=Fv; r. N=M-® ([IK-2 V-1, V-2, H-1)
6. OmpesenuTh BBIXOAHYIO MOIIHOCTh Hacoca, eciu pacxoq Q, = 50 a/mun w nasnenue P, = [0MIla . (ITIK-2
V-1, V-2, H-1)
7. F=P,4 — (R,,*R,,+Ry,), Kakue conmpoTHBICHHs ABMXCHHUIO IITOKA LUIMHAPA yKka3aHbl B Gpopmyne? (ITIK-2
V-1, V-2, H-1)
8. YcnoBHOE 0003HaUeHHE KAaKOTO JIEMEHTa IIPEICTAaBICHO HA PUCYHKE?
a. [IpenoxpaHuTtenpHbIi KilamaH NpsMOro IeUCTBUS L
6. [IpenoxpaHuTeIbHBIN KIIallaH HEMPSIMOTO AEHCTBUS
B. [lepenuBHOI Kianax

r. Penykuunonnsiii kianan (OI1K-18 V-2, H-1) I—,

9. CxeMbI THIPOIPUBOJIOB C KAKUM PETyIHPOBaHIEM

F
yKa3aHBI Ha PAUCYHKE? —|>_I I li_’k—
10.Ykaxxure Ha PHUCYHKE THAPOPACIPECIUTEND, I
ONpeAenuTe TUIl U IPUHIUI ACHCTBUA. L1 g

|
I
il
11.Kaxoe HEe00X0AUMOE YCTPOKCTBO JUIsSt / 15“&? TA_ADCI N s .
3
P
1
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KOHIUIIMOHMPOBAHUSA JKUAKOCTH HE YKa3aHO Ha .

pHCYHKE. g{_ :

12. Ykaxure Ha pUCyHKE IIPEeJOXpAaHUTEIbHBIN KilanaH, é .
OTIpEICTINTE THUI ¥ MPUHINI JCHCTBHS.

13. Kaxoil anmapaT HCHOJB30BaH Ha PUCYHKE JUIA !

PETYIMPOBAHUS CKOPOCTH JBMKEHHS IIHATHHIPA?
(OIIK-18 V-2, H-1)- mis Bomp. 9-13.

dopmupoBanne ymenuii u HaBbikoB YK-1 V-1, ¥V-2, H-1nposepsiercst npu 3amure 1a00paTopHbIX padoT.

Ilepeuenb padoT, BbINOJIHSIEMbIX B IIpollecce H3YUYeHUs JMCUHUMILIMHBI (MoayJis, npakTuku, HUP)

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

apaMeTPOB THAPOTIPUBO/IA ¢ 00BEMHBIM YIIPABIICHHEM U MAIIMHAMH BPAIATeIFHOTO ACHCTBHS», TeMa BTOPOI
paboTel «OnpesiesieHne BBIXOIHBIX TApaMeTPOB HEPETYIUPYEMOTO TUAPOIPUBOIA C TOCTYNATENLHBIM IBUKEHUEM
BBIXOHOTO 3BeHa». O0beM gomarnHero 3amanus 8-10 iuctoB hopmaTta A4 pacyeToB ¢ IPUHIMITAATLHBIMA
CXeMaMH MIPUBOJIA.

IToxroroBka u 3amura JIP Nel,2 o mepBoMy neproty TeKymuiero KoHTpodsi. JlabopaTopHsie paboThI
BBIMOJTHSIOTCSI B 1a0OpaTOpUu TPYIIION BO BpEeMs 3aHITHH, a pacyeThl, 0(pOpMIICHHE U MOrOTOBKA K 3aIIUTEe —
CaMOCTOSITEIILHO.

[oxroroska u 3amuTa JIP Ne3-6 o nocieqaeMy meproay TeKymero KOHTpois. 3amura Beex JIP spnsercs
JIOTTYCKOM K DK3aMEHY.

Ilepeuens Tem 1a00PATOPHBIX PadOT:

1. Onpenenenue paboYnX U KAaBUTAITUOHHBIX XapaKTEPUCTHK IUTACTHHYATOTO HACOCA.

2. OnpeneneHue padoYnX XapaKTEPUCTHK THIPOMOTOpA.

3. OnpenerneHue XapaKTEPUCTUK THAPOLMINH/PA.

4. VccnenoBaHne XapakTEPUCTUK 00BEMHOTO PETYIHPYEMOTO THAPOIIPUBO/IA C TIOCTYNATELHBIM JIBIYKEHUEM
BBIXOHOI'O 3BEHA.

5. HccnenoBanue XxapakTepUCTUK OOBEMHOTO PETYIIMPYEMOTO THAPOIPUBO/IA C BPAIIATEILHBIM IBIDKEHUEM
BBIXOHOI'O 3BEHA.

6. OCHOBHBIEC MPaBUJIa IKCILIyaTallly THAPO-U THEBMOIIPUBOIAOB. BcermoMorareibHble YCTPOHCTBA U
TUAPOJIMHUY.

IlepedeHb TeM NPAKTUYECKUX 3aHITHIA:

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

2. Pacuer ruiponprBoia CHCTEMBI TOPMO30B aBTOMOOWIISI C TUAPOBAKYYMHBIM YCHIUTEIICM.

3. OnpenencHre OCHOBHBIX MMAPaMETPOB M PACXOIHOM XapaKTEPUCTHKH IIAPUKOBOTO MPEIOXPAHUTEIHHOTO
KJIaraHa mpsiMOTO JIEHCTBUSI.

4. PacdeT BBIXOJIHBIX TAPaMETPOB HEPETYIUPYEMOTO THAPOTIPUBOA C MOCTYNATEILHBIM THAPOIBUTATEIIEM.
5. PacueT mapamMeTpoB THIPONPHBOJA C 0OBEMHBIM YIIPABIECHUEM H BpaIaTeIbHBIM THAPOIBUTATEIIEM.

6. PacueTr ruipoMHAMHYCCKOM IIepEeaadr [0 METOAY OO0




7. OnpepesneHue TOMyCTUMOU BBICOTHI BCACBIBAHUS PA3IMYHBIX KUIKOCTEH IICHTPOOCKHBIM HACOCOM.
8. Pacyer 1eHTpoOeKHOr0 HAcOca sl IEPEKAYKH BOJIBL.

9. Pacuer mHEeBMOIIPHBOAA AJIST OTKPHITHA MIHOSPHON 3aCIIOHKH B TEXHOJIOTHH 00OTaIIeHIS.

OIIeHO‘IHI)Ie MarTepuaJjbl (OIIGHO‘IHI)Ie CpeIICTBa), HCIOJBb3YEMbIC JIJI OK3aMEHa

OK3aMeHAI[MOHHBIA OWJIET BKJIIOYAaeT B ce0sl 2 TEOpEeTHYECKUX BOIpoca M | MpaKTUYecKWi Bompoc (3agady) u3
YCTaHOBJICHHOTO MEPEYHS.
Buners! xpaHsitcs Ha Kadeape U yTBEpIK/IeHbI 3aBEAYIOINM Kadenpoi

MeTouKa OLIEHKH Pe3yJbTATOB 00y4YeHH sl M0 JUCHHILIHHE (Moayw, npakTuke, HUP)

TpeOoBaHus K OLIECHUBAHUIO B COOTBETCTBUH C YUEOHBIM IUIAHOM: 3K3aMeH B 6 ceMecTpe.

Cuctema OIIEHMBAHUS, HCIIONIb3yeMasl TPENogaBaTeNieM Ul TEKyIleil OIEHKN yCIEBaeMOCTH - OayuIbHO-
PpEUTUHIrOBas:

- nocemenue jgeknuit — mo 0,5 6aa 3a 1 gac 3ansaTus (Bcero 36 yac Jekiuii), uToro He 6osee 18 OawIoB;

- BBIMTOJIHEHHE NPaKTH4YEeCKUX padbot — no 1 6amna 3a 1 3anstue (Bcero 9 I13), uroro He Gonee 9 6asmos;

- BBITTOJIHEHHE J1a00paTopHBIX padboT — 1o 3 6amna 3a JIP (Bcero 6 JIP), uroro He Gonee 18 6aos;

- BBINIOJIHEHHUE JOMAIIHEro 3afanus — 15 6amos;

HUTOT'O ue 6onee 60 6ayutoB B cemMecTpe.

VYcnoBue nomycka K 5K3aMEHy 0 JUCHUIUIMHE — HaIn4ne He MeHee 45 6anoB cemecTpoBOi pabOTHI C
o0s3aTenpHON 3amuTol Beex JIP u craueit toMariHero 3agaHusl.

MertoyKa pacdeTa OLEHKH Ha IK3aMEHE.

OrtBeT Ha 5k3aMeHe oueHuBaetcs B 40 OamoB: 10 30 0aJUIOB 3a OTBET HA TEOPETUUECKHE BOIPOCH! U 10 10
0aJuIoB 3a OTBET Ha MpaKTHYecKoe 3anaHue. Kpurepuu ompepeneHus OLIEHOK Ha K3aMeHE H3JI0KEHBI B
paznene 5 IlomoxkeHuss 0 MpoMeXyTouHOU artecTanuu cryaentoB @I'AOY BO HUTY «MUCuCy» (I1
239.09-14)

6. YYHEBHO-METOAUYECKOE U UH®OPMALUOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

(MOJY.JISI, MIPAKTUKH, HUP)

6.1. PexoMeHnayemasi Jureparypa

6.1.1 OcHoBHas JIUTEpaTYypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka H3narenancTBo,
HHe COCTABUTEJIH roj
J1.1 I'eitep B.I'., I'mnpaBnuka ¥ rUAPONPUBOA: I'd HUTY «MHUCuC» M. : Henpa,
Hynun B.C., Y4eOHuK 1711 By30B 1981 .-295c¢.
BopymeHnckuit
A.l'., 3aps
AH.
J1.2 I'poxoBckuii OCHOBBI THPABIUKH U Hudposoii CaHKT-
. B. THIIPOTIIPUBO/I: yueOHOe Tocodue 00pa3oBaTeNbHBIN pecypc [TetepOypr:
IPR SMART: [caiiT]. — [Tonurexnuka,
URL: 2024. — 237 c.
https://www.iprbookshop.r | — ISBN 978-5-
u/ /135127.html 7325-1201-4
6.1.2 JlonoJHuTEIbHAS JIUTEPATYPA
O0o3Haue ABTOpBI, 3ariaBue bub6aunoreka H3nareancTBo,
HHE COCTABHTEJIH roj
J2.1 AHaHbEB I'iaponpuBoabl TOPHBIX MAaIIUH Ludposoii M.: MamuHoc
KA, n obopynosanus. ['ma- 00pa3zoBaTebHBIN pecypc Kewmeposo:
Kysnenos paBIMYECKHE CXEMBI : y4eO. IPR SMART: [caiiT]. — 2023. -74c.—
B.B,, 110co0. URL: ISBN978-5-
Tanunenko https://www.iprbookshop.r | 00137-418-3.—
B.IL, u/ 135098.html
Memiko A.A.
J2.2 [eimax A.A. lunpasnuka u I'd HUTY «MUCuC» M.:
TUAPOITHEBMOINIPUBO/IL. MI'MY,
U.1:0OcHOBBI MEXaHUKH 2003 .-192c.
KHMJKOCTH M raza : Yueb. nocoo.



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
https://www.iprbookshop.ru/71697.html
https://www.iprbookshop.ru/71697.html
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/9387/source:default

6.1.3 MeTtoauyeckue MaTepHaJbl

O0o03HaueH ABTODBHI, 3arnaBue bubnuoreka W3 narenscTBO,
ue COCTaBHTEIH rox
J3.1 Tepexun E.II. IM'paBuecKyie MaliHbL K [Tnardopma I'd HUTY
ruaponpreon /JabopatopHsrit LMS Canvas «MUCHUC» «MHUCuCp,
NPaKTHKYM. URL: 2022
https://Ims.misis.ru/enroll/ (7MeKTpOHHBIH
HEYG8C pecypc)
132 Tepexun E.IT. IM'inpaBmbeckiie MaIIMHBI 1 [Tmatrpopma I'd® HUTY
runponprBox / Metomdeckie LMS Canvas «MUCHC» «MHUCuCp,
YKa3aHWSI K BBITOJIHCHHIO URL: 2022
JIOMAITTHETO 33JAHHST https://Ims.misis.ru/enroll/ (37MeKTpOHHBIH
HEYG8C pecypc)

6.2. [lepeyeHb pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « UHTEepHET»

91 www.google.ru
32
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
IT1 Office Professional Plus 2016
112 WINHOME 10 RUS
6.4. IlepeyeHb MHGOPMALTMOHHBIX CIPABOYHBIX CHCTEM M NMPO(ecCHOHAJIBHBIX 023 TaHHBIX

ni OBC «Hayunas osnextponHas Oubiauoreka eLIBRARY.RU» (Horoop NeP97-2023/780 ot
05.12.2023 r.)

n2 OBC «YHuBepcurerckas Oubmuoreka onnaitH  biblioclub.ruy  (JoroBop NeP97-2023/718 ot
21.11.2023 r.)

n3 OBC 00O Kowmmnanus «Aii [Tu Ap Mexaua iprbookshop.ru» (Jorosop NeP97-2023/439 ot 23.08.2023
T.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIHUITJIMHBI
MOAYJA, HPAKTUKH, HUP)

7.1 Ayn. 114. JlekunonHast ayAMTOpus. AyIUTOpUS AJIsl NPAKTUUECKUX 3aHSATHI.
[lepedens ocHOBHOTO 000pyIOBaHMS, y4eOHO-HATIISIHBIX TIOCOOMIL:

1. KoMIuiekT My1bTUMEIMHHON anmnaparypsl:

— CHCTEMHBIH OJIOK 1 MOHHUTOP;

— MmyJibTUMeana-mpoekrop BENQ u skpan.

2. KommekT yuebHo# Mebenu Ha 60 mocaJoIHbIX MECT.

7.2 Ayn. 114a. Aymutopus AJis IPOBEICHHUS JTaOOPaTOPHBIX PadoT.
IlepeueHs 0ocHOBHOTO 000pYyIOBaHNUS, YI€OHO-HATJIAHBIX TOCOOMIL:

1. JIabopartopusiil creny «I uapaBirkay;

2. JTaboparopHsIit creHa «I uapaBIrdecKiue MalIuHbl U THAPOTIPHBOIBDY;
3. KoMmiekT My TbTHMEINIHHON anmaparypsl:

— CHCTEeMHBIN OJIOK;

— myasTumenua-npoekrop NEC NP100

4. KomrutekT yueOHOHM Mebenn Ha 16 mocaJIoYHbIX MeCT.

8. METOAWYECKHUE YKA3AHMUS JUIS OBYYAIOHIUXCS IO U3YYEHUIO JUCHUITJINHBI

YcneurHoMy HW3yYeHHWIO MUCIMIDIMHBI IMPEIIISCTBYeT 3HAHWE KYpPCOB MEXaHWKH W THApaBiuku. K MoOMeEHTY
W3YYCHHS THIPOCHCTEM CTYICHTHI JIOJDKHBI OCBOUTH MOJHBIN KypC CICIYFOIIUX JTUCHUILINH: (PU3NKA, MATEMaTHKa,
TeopeTHYeCcKass MEXaHUKa, HeOOX0AUMBbIC 3HAHHS IO KOTOPBIM CJIEIyeT BOCCTAHOBHUTH U OCBEKHUTh.
CaMocTosaTenbpHasi paboTa CTyJIEHTa MO TUCIUIUIMHE SBISETCS OJHUM M3 OCHOBHBIX BHIIOB Y4eOHOH pabOTHI,
KOTOpasi BKIIOYaeT B ce0s CIeAylolmue »JJIEMEHTH: TNpopadoTKa JIEKIIMOHHOTO Marepuana, pabora
pEKOMEHAYEMBIMHA yUYeOHUKAMU B y4eOHBIMU TIOCOOMSIMHE, BBITIOJHEHUE IOMAITHETO 3aJaHHs (PACUSTHOTO 3aJaHHs
yueOHOM TUCITUIUTHHE), TIPOBEICHHUE U 3aIuTa JJab0opaTOPHBIX paboT, MOATOTOBKA U Cllada SK3aMCHOB.

[TpopaboTKy JEKIHOHHOTO Marepuana U METOJMYECKUX YKa3aHU MOXHO ITPOBOAUTD IIPU BBIMOJIHEHUH TOMAITHETO
3aJjaHus. JTO MO3BOJUT CBsI3aTh BOCAMHO IOJIyUYCHHBIC CBEICHHS M COCTaBHTH LENBbHYIO KapTHHY. He ciemyer
CTPEMUTBCS K MEXaHHYCCKOMY 3allOMHHAHHUIO (DOPMYITHPOBOK IMPUBEACHHBIX OIMPEICICHUA U TOJOXKCHHUU, SCIH
TpeOoBaHus K BaMm mpsMo He yka3bIBarOT Ha 3T0. BromHe 3¢ (QeKTHBHON MOXET OKa3aThCs MOIBITKA MOHATh CYTh
SIBIICHHSI, BHIPA0OTaTh CBOE OTHOIICHHWC K HEMY, ONMUPAsCh HA MaTCPHAN, COACPKAIIMUNCI B PEKOMEHJOBaHHOU



http://www.google.ru/

nuTepaTtype. 3aBepiias pabOThI 10 TeMe, NPHU OTBETE HAa KOHTPOJbHBIE BOIPOCHI HEOOXOAMMO CTPEMHUTBHCS K
KpPaTKOMY M YETKOMY HM3JI0)KEHHIO MBICJIEH, NCTIONB3Ys MPAaBIIIbHYIO TEPMUHONOTHIO. CTalKuBasCh ¢ TON MM MHOU
pacdeTHOH GopMyIIOi MIIN XapaKTEePHCTHKOH, ONHMCHIBAIOIINX PaOOTy TMAPOMAIINHEI MM THAPOIEPENady CTyICHT
JOJDKEH MOHATH CYIIHOCTh W 3aKOHOMEPHOCTh, KOTOPBIE OHH OTPaKafoT, a TAKKe MPOAHATH3HPOBATh Pa3MEPHOCTH
BXOJAIINX B HUX BEJINYNH.

Ecnm nocne mpopaGoTKH JEKIMOHHOTO MaTepHalla Y BBITIOJIHEHHUS J1a0OPaTOPHBIX PabOT OCTaINCh HEOCBEIICHHBIC
BONPOCH! ISl CAMOCTOSATENBHOW pabOoThl, MX CIEAyeT HM3Y4WTh NIPH IOATOTOBKE K 3K3aMeHy. Kak mpaswmio,
IpernojaBaTelb OCHOBHOE BHHUMAHHUE YJENSET OCBEIICHUIO TEOPETUUECKHX BOIPOCOB M PACYETOB, BHIBEICHHIO
3aBUCHMOCTEH U COCTABIICHUIO CXEM, KOTOpPbIE MPEJCTAaBISIOT ONPE/ICICHHbIE CI0XKHOCTH MPH CaMOCTOSTEIEHOM
n3ydeHur. KOHCTpYKTHBHBIE OCOOCHHOCTHM T'MIPOMAIINH M BCIIOMOTATENbHOTO O0OPYIOBAaHHS CTYJIEHT IOJIKEH
U3Yy4YUTh CaMOCTOSTENIFHO, a 3HAHMS ITHX TOHKOCTEH IIO3BOJIIIOT IPENOAABATENI0 CYAUTh O TIIyOHMHE ero
noArotoBku. He Bo30OpaHseTcss mpu 3TOM IOJIb30BaHWE IUIAKATaMU, CXEMaMH W PHCYHKaMHM M3 y4eOHHMKOB Ha
9K3aMEHE TP OCBEIICHUH CIIOKHBIX BONPOCOB. CTYIEHT ¢ XOpOLIeH MOArOTOBKOW MO MPEAMETY JI0JDKEH cBOOOTHO
YUTaTh U COCTABITH THIPOCXEMBI, IPOU3BOANTD NIPOCTHIE HH)KEHEPHBIE pacdeTsl 'HAPONpHUBOa 0€3 CIpaBOYHMKA
U BIAAETh METOAMKOH IOJTHOTO pacdera, paclo3HaBaTh 3JIEMEHTHI THIPONPHBOJA M 3HATh MX XapaKTEPUCTHKH, a
TaK)Ke OCHOBBI SKCIUTyaTallMH TOPHBIX MAIINH C THAPOIPHUBOIOM.

Jnst mpopaOoTKH JIEKIIMOHHOTO MaTepHaia M TOATOTOBKM K 3aIluTe JabOpaTOpHBIX pabOT CTYAEHTHI MOTYT
TIOTIOJTHUTD 3HAHUSA 110 TEME CAMOCTOSITENBHO M3 PEKOMEHIYEMO JHTepaTyphl: O0IIMe CBEACHUS O THAPOIIPOBOAE
TOPHBIX MAIllMH; 00BEMHBIE HACOCH; 0OBEMHBIE I'MIPOJBUTAaTENN; OOBEMHBIE THAPOIPUBO/BI;, OCHOBHBIC IPaBHiIa
JKCILTyaTalluy TUAPOIPUBOAA.

Ocoboe BHUMaHHUE CIIEyeT yAeIUTh BOIPOCaM, KOTOPBIE MAJIO OCBEIAIOTCS B JICKLUAX H J1a00paTOPHBIX paboTax:
JIOTIACTHBIC TUAPOMAIIWHBI U HACOCHI TPCHMUH, OTHECTOMKHE pa6o‘me KUAKOCTH, TUIIOBBIC TUAPOCUCTEMBI TOPHBIX
MaIlllH, KOHCTPYKIHS TEeIJIOOOMEHHHUKOB, TYpOWHHBIC THAPONPUBOABI, UCTIBITAHHUS THAPOIPUBOIOB, OCOOEHHOCTH
OKCIUTyaTaluy TUAPOIIPUBO/JA B pa3JIMYHBIX YCIOBUAX.

ITpn noATroTOBKE K 3K3aMEHY CTYICHTY KPOME JIEKIUH He0OXOJMMO MMETh OANH U3 JINTEPaTypHbIX HCTOYHHKOB. B
MIEPBYIO0 OYepesb 3TO MOMOXET €My pa3o0parbcs ¢ ToH HMHOpMalmeil, KoTopas B KOHCHEKTE JIKIUHA JaHa HE
MOJHO, 70O 3a(MKCHpPOBaHA HEBEPHO H3-32 HEBHMMATeNbHOCTH. C Jpyroil CTOPOHBI B 3THX HCTOYHHKAX
rpadUIecKy MpeICTaBICHb KOHCTPYKIIMH MAlllH U ammapaToB, THAPABINYECKHE CXEMBbl TOPHOTO 000PYIOBaHHUS,
BOIIPOCHI IT0 KOTOPBIM 0053aTEIBHO €CTh B 9K3aMECHAIIMOHHBIX OMIIETax.

Kpowme toro, nepsbie 1aboparopHbie pabOTh IPOBOJIATCS 0 MPOpabOTKH MaTepraia Ha JIEKIHUSX, a TEOPEeTHIeCKas
H4aCcTb MCTOJHUYCCKUX yKa3aHHﬁ HCOOCTAaTO4YHA JJIA FJ'Iy6OKOFO OCMBICIIMBAHHA 3aaa4, IIOCTAaBJICHHBIX B
nabopaTopHBIX pabortax. BoT 37aech W MOHAMOOUTHCS ydeOHas juTeparypa [uis Oojiee IMOJHON MOATOTOBKH K
MepBbIM J1abopaTopHbiM pabotam. [Ipu odopMICHHH OTYETOB MO JTA0OPATOPHBIM paboTaM MOTYT BO3HHKHYTH
BOMPOCHI MO XapaKTePUCTHKaM THIPOMAIIMH M THUAPONPUBOJA, pa3MEpPHOCTSIM K MaciuTaOHO#l cerke. B
METOJIMUECKHX YKa3aHUSX CIENUAIbHO MOKa3aHbl TOJbKO BHJbl 3aBUCHUMOCTEH 0€3 yKa3aHUsl pasMEpHOCTEH Juis
TOro, 4TO OBl MPU M300paKEHWH I'paUKOB CTYIEHT CaMOCTOSTEIBHO BbIOpasl Maciitad M yka3al pa3MepHOCTh
BEJINYMH.

JlabopartopHrslii creHn «[ MApOMamIMHBI M THIPONPHBOIBI» - COBPEMEHHBIH ammapar ¢ OOJBIIMM JHana3oHOM
JercTBus. [ ycnenrtHoro ocBOCHUsSI Kypca THAPONPUBOIA CTYAEHT 00s3aH O3HAKOMHTBECS C €r0 YCTPOHCTBOM U
BO3MOXKHOCTSIMH.

CreHn sBIISiETCS CIOKHOM MAIIMHOW, TMOATOMY YIIPaBJIEHHE MM JOBEpSACTCS TOJBKO IIPENoaBaTelio JIHOo
11ab0paHTy, a TpyNIna cTyAeHTOB (3-5 4enoBek) 3aHOCAT NMoKazaHus npudopos B Tabnuily. Kaxayro nadoparopHyro
paboTy oTa Trpynma MeEHSeTCs, I[03TOMY IpH MPOBEACHHH IOJHOTO Kypca KaXAbIM CTYICHT CMOXET
HETIOCPEIICTBEHHO II0y4acTBOBATh B CHATHE TMOKa3aHW. Bo Bpems mpoBeneHus paboThl OCTadbHAS 9acTh YI€OHOM
TpynrIibl 3aIMCBIBACT IMOKa3aHUA CO CJIOB HEMOCPCIACTBCHHBIX YYAaCTHHUKOB. ITocne cHsATHS TOKa3aHWH CTYACHTBI
MPOBOJSAT PacyueThbl M CTPOST XapakTepucTWku. Kak mnpaBuiio, 3akaHUMBaTh JabOpaTOpPHYIO pabOTy CTYICHTY
NIPUXOAUTCS CAMOCTOSTENBHO JO0Ma, IIOTOMY YTO B ayAUTOPUM BCE BpEMs CKOHLEHTPUPOBAHO Ha IIOJYyYEHUHU
rapamMeTpoB, a 00paboTKa pe3yabTaToB M 0(hOPMIICHHE 3aHMMAeT JOCTAaTOYHO MHOTO BPEMEHH.

Ecnu cTyneHT maccHBHO ydacTBYET B IIPOBEICHHMH JIAOOpATOpHOH paboThl M MPOCTO MEPENUCHIBAET €€ Y APYIHX,
npu 3amMTe €€ y Hero HaBepHJKa MOSBSITCS TPYAHOCTH, T.K. ONBITHBIM NpernojaBaTelb II0 OINpPEIelICHHBIM
MIpU3HAaKaM OMPE/ICNIUT 3TO Cpazy.

CoBpeMeHHBIH CTEHA Ma€T BO3MOXHOCTb CTYJEHTY O3HAKOMHTBLCS C a3aMH IPHKIAJHONW YacTH Kypca, CBA3aTh
TEOPHUIO C TPAKTUKOW IS TOJYYEHHs LEJOCTHOM KapTHHBI 3HaHMHA. [103TOMY CTYIEHT HOJDKEH Cepbe3HO
OTHOCHTBCSI K IPOBEJICHUIO PA0OT U 3aIUTE OTYETOB M0 JIAOOPATOPHBIM PAbOTaM, COCTOSIIUX U3 MYHKTOB!

1. 3amaun m mens uccnenoBanus;2. Cxema M KpaTKoe ommcaHHe creHna;3. Tabmwma n3MepeHuil M pe3ynbTaThl
pacuetoB;4. I'paduku 1 BEIBOABI O paboTte. 3amuTa 1a00paTOPHBIX PadOT MOJDKHA MPOU3BOAUTHECS PABHOMEPHO B
TEUEHHH BCETr0 CEMECTpPa, a He B 3a4ETHYIO HEJIEITO.

B Hacrosimee BpeMs rUIpaBINIECKUE CHCTEMbI UCTIONB3YIOT B BOJOCHA0KEHUN 1 MEITHOPAINN, MAIIHHOCTPOCHHUH H
METaTypruu, Ha BCEX BUAAX TPAHCIIOPTA U B cTponuTenbecTBe. Oco00 BaXKHYIO POJIb B Pa3BUTHH COBPEMEHHOM TEX-
HUKH WIpaloT THIPABJIMYECKHE W ITHEBMATHYECKHE IPHUBOJBI KaK OCHOBHOE CpEACTBO MEXaHM3ALMU U
ABTOMATH3aLMK TEXHOJOIMYECKUX IPOIECCOB M IPOLECCOB YNPABJICHHUS pPa3IMYHBIMH OoObekTamu. B kauecTBe
UCIIOJTHUTEINIBHBIX YCTPOMCTB TakWe IMPHUBOJBI NPHUMEHSIOTCS B CTAaHKAaX M aBTOMATHYECKUX JIMHUSAX, poOOTax H
MaHHUIYJISITOpaX, CUCTEMax YIpaBJeHUs aBTOMOOWJIeM, caMoyI€ToM M T. I. [lodTOMy npu M3y4deHUM Kypca ajis




Pa3BUTHSI TEXHUYECKOTO0 KPYro3opa CTYICHTbI JOJKHBI CAMOCTOSITENIBHO CIEIUTh 32 JOCTIDKEHUSIMH B Pa3IHUHBIX
OTpaciIsiX TEXHUKH, KOTOPBIE HCIONB3YIOT TuapomnpuBoA. llomydeHHyro wuH(pOpManmio ciexyeT IOBOIUTH 10
COKYPCHHKOB U 00CYXZaTh €€ C IPENoAaBaTeIeM.

3HaHWEe THAPOIPHUBOJA IO3BOJHUT CTYACHTAaM B JAalbHEHIIEM CO3HATENHHO NMEPEHTH K HM3YYCHHIO CHEIHAIbHBIX
JVICIUIUINH, CBSI3aHHBIX C TOPHBIMU KapbepPHBIMU M MOA3EMHBIMH MAIIMHAMH, CTPOUTEIHHO-IOPOKHON TEXHUKOM,
MaIIMHAMH A7 000TalIeHuUs TOJIE3HBIX HCKOMAEMBIX, @ TAK)XKE C IPEANPUATHAME Al UX PEMOHTA M 00CITYKHBaHHS.
VY4uTeIBasgs YHMBEPCAIPHOCTh THAPONPHBOAA M €r0 IMIMPOKOE NPHMEHEHHE B Pa3lUYHBIX OTPACISIX TEXHHKH,
HACTOSITENIbHO PEKOMEHAYeTCd CTYIEHTY OBJIAJeTh M3Yy4aeMbIM IIPEAMETOM, 4YTO IIOMOXET €My CTaTb

KBaJ'II/Iq)I/IHI/IpOBaHHI)IM TOPHBIM HHXXCHEPOM, oo NPUMCHUTL CBOU 3HAHWA B HHBIX C(l)ean HH)i(eHepHOﬁ
JCATCIBHOCTHU.
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