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noonucs H.0. amunua



1. HEJIX OCBOEHUA

Heab aucuuniInHbl — GOPMUPOBAHUE YMEHUI M HABBIKOB, HEOOXOIUMBIX AJISI M3Y9IEHHS THAPABINICCKAX MAIIUH
U METOJOB HMHXXCHEPHBIX pPACYETOB THAPO- M IHEBMONPHBOAA AT HMX INPUMEHEHHS B IPOCKTUPOBAHUH U
SKCIUTyaTalliil TOPHBIX MAIIMH W OOOPYIOBaHMUS, a TaKXKe CHCTEM BO3AYyXO- M BOJOCHAOXKEHHS TOPHBIX
MIPEATPUATHH.

3apauu AMCUMILIMHBL:

1. M3yueHne KOHCTPYKIHH, MapaMeTPOB M XapaKTEPUCTUK THAPABIMYECKUX U NMHEBMATHYECKUX MAIINH "
nproOpeTeHre HaBBIKOB HH)KCHEPHBIE pacueTOB THAPOIIHEBMOIIEpead Ha OCHOBE 3aKOHOB T'HJIPABIHKHY;

2. [IpuoOpeTeHne HaBBIKOB COCTABJICHHSI MPUHIMITHAIBHBIX THAPO- U ITHEBMOCXEM JIJIsl IPUMEHEHHUs B pa3paboTke
U 3KCILTyaTalluu THAPOITHEBMOIIepeaay;

3. IlpnoOpereHne MpakTHYECKUX HABBIKOB PAOOTHI C THIIPOIIPHBOIOM B JTa0OPATOPHBIX YCIOBHUSX M ONIPECICHUS
€r0 XapaKTEePUCTHK.

2.MECTO B CTPYKTYPE OBPA30BATEJIbHOU TIPOI'PAMMBbI

Yacts OIIOIT BO (6a30Bast, BapuaTHBHAs) | BaszoBas

2.1 TpeboBaHus K NpeIBAPUTETbHOM MOATO0TOBKE 00YYAIOIIUXCS

2.1.1 | HadepTarenpHas reOMETPHsI, HH)KEHEPHAsI 1 KOMITbIOTEpHAs Tpaduka

2.1.2 | ®usmkal

2.13 dusnka 2

2.14 | ®usnkal

2.1.5 | 'mgpaBnuka

2.1.6 | TexHosmOrMs KOHCTPYKIIMOHHBIX MaTEpUaIOB

2.1.7 | Merponorus, CTaHIapTH3AINS U CCPTHDHUKAIHS

2.2 Jucouniaunsl (Moayau), npaktuku 1 HUP, (s koTopbIx He00X01UMO 0CBOEHHE TAHHOM
JUCHMILIMHBI KAK NpeIlecTBYIoIIee

2.2.1 HanexxHoCTh ¥ TUAarHOCTUKA TOPHBIX MAIIUH

2.2.2 | OcHOBBI 00OTAIIIEHHUS ITOJIE3HBIX UCKOITAEMBIX

2.2.3 | BogonuiaMmoBoe X03SiCTBO

2.2.4 | TIpou3BOACTBEHHAS MPAKTHKA ITO TOJTYICHUIO MPOPECCHOHATBHBIX YMEHHH M HABBIKOB - 1

2.2.5 | TIpou3BoACTBEHHAS PAKTHKA ITO MOJYICHUIO POPECCHOHATBHBIX YMEHHH M HABBIKOB - 2

2.2.6 | Ilpou3BoACTBEHHAS MPAKTHKA IO MOJYICHUIO TPOPECCHOHATBHBIX YMEHHH ¥ HABBIKOB - 3

2.2.7 | TIlpon3BoACTBEHHAS MPAKTHKA IO TMOTYYICHUIO MPOPECCHOHATBHBIX YMEHHUN M HABBIKOB - 4

2.2.8 | IlpenaumioMHas MpaKTHKA 71 BBITIOJTHEHHSI BBIITYCKHOM KBaJTM(UKAIIMOHHON paboThI

2.2.9 | 3amuTa BBITYCKHOM KBaJH()UKAIIMOHHON pabOThI, BKIIIOYas IOJTrOTOBKY K ITPOLEAYpE 3aIIUTe 1
MIPOLEAYPY 3aIUTHI

3. AHIUKATOPBI ®OPMUPOBAHUS KOMITETEHIIWMH,
COBMEHEHHBIE C PE3YJBTATAMMN OBYUYEHNWSA 11O JUCHUITJIMHE

TIK-2: criocoOeH BBIMTOIHSITH IPOSKTUPOBAHUE OTACIBHBIX CHCTEM M y3JIOB TOPHBIX MAIIUH

3HaTh: 3-1 CTpYKTYpy THAPOTIPHBOA M XapAKTEPUCTUKHU TPUMEHIEMOTO 000PYIOBaHMS,;
3-2 MEeTOAMKY pacueTa U MPOEKTUPOBAHUS TUIpOIIepeiay;
YMers: V-1 ocymecTBIATh BHIOOP TUAPABINYECKOTO 000PYIOBAHHS 1 allllapaTyphl JUTsl 3aJaHHBIX

TEXHOJIOTUYECKUX YCIIOBHIA;
VY-2 «auTaTh) THAPABINICCKHE CXEMBI;

Buagers H-1 npoBeaeHns THIOBBIX MHJIPOANHAMHYECKUX PACUETOB U BEIOOPA THIPOMEXaHIMIECKOTO
HaBBIKOM: 000pyIOBaHUS

OIIK-16: ciocoOeH y4acTBOBaTh B HCCIIEIOBAHUAX O0BEKTOB MPO(ECCHOHAIBHOM AESTEILHOCTH U UX CTPYKTYPHBIX
9JIEMEHTOB

3HaTh: 3-1 cTpyKTypy NHEBMONPUBOJA M YCTPOICTBO THEBMAaTHYECKUX MAIIINH;
3-2 IPUHIMIIBI COCTABJICHHS CXEM I'MPABINYECKUX U THEBMATHUECKHX Mepeiad;
3-3 TUIOBBIE CHCTEMBI BOJIOCHA0KEHHSI U OTOIJICHUS TOPHBIX MTPEINPUSTHIHA;

YMeTh: V-1 monbupats MHEBMOOOOPYIOBAHKE TS 33 JaHHBIX TEXHOJIOTHYECKUX YCIOBUH;
V-2 paccUuTHIBATh HECIOMKHBIE CHCTEMbI BOIOCHAOKEHUS U OTOIIICHHUS;

Bnaners H-1 noncka nHGOpMaIUy B CIIPaBOYHON HOPMATUBHO-TEXHHUECKOHN JOKYMECHTAITUH;

HaBBIKOM:

VYK-1: ciocobeH oCyecTBISTh KPUTHIESCKUH aHAITN3 TIPOIIECCOB, CUCTEM, MMPOOJIEMHBIX CHTYalliii HA OCHOBE
CHUCTEMHOTI'O IOJAX0/Jia C UCITOJIb30BAHUEM COOTBCTCTBYIOMNX aHATUTHUYCCKUX, BBIYUCIIUTCIIbHBIX U




9KCIEPUMEHTAIIBHBIX METOJIOB, BHIPA0ATHIBATh CTPATETUIO ACHCTBHI

3HaTh: 3-1 ycTpoicTBO 1a00paTOPHBIX U UCTIBITATENBHBIX CTEH/IOB;
3-2 METOANKY NOJTYYECHUA SKCIEPUMEHTAIIBHBIX JAaHHBIX HA CTEHIEC,
3-3 mpaBuia oxpaHbl Tpyia Py padboTe Ha IaOOPATOPHOM U HCITBITATEILHOM CTEH/IC,
YMerTs: V-1 U3MEPATHb TMAPOANHAMUYCCKUE IMTapaMeTPhI C IPUMEHCHUEM THIIOBBIX U3MEPUTCIIbHBIX
pruOOpOB;
V-2 cTpouTh XapakTEPUCTUKH THAPOMAIIIHMH 110 PE3yIbTaTaM Ja00PaTOPHBIX HCCIIEI0BAHNN;
Bnaners H-1 paGoTsl Ha JTaOOpaTOPHBIX CTEHIAX.
HaBBIKOM:
4. CTPYKTYPA U COJEPKAHUE
Koua-
Kon HaumeHnoBaHue pa3esioB U TeM
Cemectp BO Komnerenuuu | Jluteparypa | Ilpumeuyanue
3aHATHA /BHI 3aHATHS/
yacoB
1 Paznen 1. 'uapaBianyeckue MauInHbI 6 23

1.1 I'uapaBnrYecKre MaIMHBI U IEPeIadn. K-2
Paboune >KxHAKOCTH THIPOIPHBOIOB. 3.1.3-2 11
CrpyxTypa, npuHiun aericteus u KITJ 6 5 OH’K-l 6 T '2 ?
THAPOOOBEMHBIX Hepeaay 32 1 2 1
(rupponpuBoIa). -
[nexuus/

1.2 OOBEMHBIE HACOCHI. K-

[Ipuniun necTBusi, OCHOBHbBIE 3.1.3-2 1.1

TapaMeTphl U XapaKTePUCTUKH 00BEMHBIX 6 5 OH,K-I 6 T '2 ’
HacocoB Hacochl poTOpHbBIE M MOPLIHEBbIE, 32 1 2 1
MPHHIUIHATBEHBIC CXEMBI U KOHCTPYKIIUH.

[nexuus/

1.3 OmnpeneneHue pabouNX U KABUTAMOHHBIX VK-1 JIL.1,
XapaKTEePUCTHUK IUIACTUHYATOrO HAcoca. 6 3 3-1,3-2, 3-3, JI1.2
/nadoparopuast/ V-1,¥-2,H-1 JI.3.1

1.4 Pacuer ocHOBHBIX mapaMeTpoB 1.1
KOHCTPYKLIMH aKCHAJIbHO-TIOPILIHEBOTO 6 2 IK-2 b '2 ’
Hacoca ¢ HAKJIOHHBIM OJIOKOM LIWJINHPOB. V-1,V¥-2, H-1 1 2 1
/mpakTuka/ -

1.5 OOBEMHBIE THAPOIBUTATEIIH.

T'uapomotopst. Knaccndukaryst, mpuHIun K-

JeHCTBHS, OCHOBHBIE NTApaMeTphl U 3-1.32 1
xapakrepucTuki. CHIIOBBIC 6 5 OH’K—I 6 T 2’
rugpounnuHapsl. Kitaccudukarms, 32 I 2 1
[IPHHLKI JEHCTBHS, OCHOBHBIC [IApaMETPBbI -
1 XapaKTEePUCTHKH.

/nexuus/

1.6 OmpeneneHre pabodMX XapaKTEPUCTHK VYK-1 J1.1,
THAPOMOTODA. 6 3 3-1,3-2, 3-3, 1.2
/naGoparopHasi/ V-1,¥-2,H-1 J1.3.1

1.7 OnpeJienieHue XapakTepUCTHK VK-1 J1.1,
THJIPOLIMIIMHpA. 6 3 3-1, 3-2, 3-3, JI1.2
/nadoparopuast/ V-1,¥-2,H-1 JI.3.1

1.8 PacueT ruaponpuBoa CHCTEMBI TOPMO30B 1.1
ABTOMOOMJIS C THIPOBAKYyMHBIM 6 2 TIK-2 m '2 ’
YCUIIUTETIEM. V-1,¥-2,H-1 1 2 1
/mpakTuka/ 2.

1.9 Hamnpasmstommas u perynupyromias K2
rujpoanmnaparypa. Cxembl BKIIOYEHUS. 3.1.3-2 JI1.1,
Ob6nacTb mpuMeHeHus. BcriomorarensHbie 6 2 OH’K-l 6 J1.2
YCTPOWCTBA U TUAPOIMHUH. 32 JI.2.1
[nexuus/

1.10 Omnpenenenne OCHOBHBIX TapaMeTPOB U
PacXo/IHOM XapaKTEPUCTUKH LIIAPUKOBOTO K-2 JI1.1,
MPEAOXPAHUTEIBHOTO KJIallaHa MPSIMOTo 6 2 1. V-2 H-1 J1.2
JIeHCTBUSI. y-1, ’ JI.2.1
/mpakTuka/

2 Pa3pen 2. 'maponepenayuu u 6 2
THAPABJINYECKHE CHCTEMbI

2.1 OO6BEMHBIC THIpOTIEpEIaYn
(TMAPOIPUBOLBI). [K-2
HeperyaupyeMmslii THAPOIPHBOL, 3-1,3-2 J1.1,
THJPOIIPUBOJ C JPOCCETbHBIM U 6 2 OIIK-16 J1.2
00BEMHBIM perynupoBaHueM. Cxembl 3-2 J1.2.1
BKJIFOUYCHUSI, XaPaKTEPHUCTHKH.

[nexuus/
22 HccnenoBanue xapakTepUCTHK 00BEMHOTO 6 3 VK-1 1.1,




peryJmpyemMoro ruiponpH1Boia ¢ 3-1,3-2,3-3, 1.2
MOCTYHATEIbHBIM JBHXEHHEM BBIXOJHOTO V-1,V-2,H-1 JI1.3.1
3BCHA.

/na6oparopHas/

23 HccnenoBanue xapakTepUCTHK 00 BEMHOTO
PErynupyeMoro ruiponpuBoa ¢ VK-1 JI1.1,
BpalIaTEIbHBIM JIBHKEHUEM BBIXOAHOTO 3 3-1, 3-2, 3-3, JI1.2
3BEHA. VY-1,V¥-2,H-1 J1.3.1
/1abopaTopHast/

24 Pacuer BBIXOJHBIX TapaMETPOB

: JI1.1,
HEeperyJIHpyeMOoro THAPOIPUBOJIA C TIK-2
2 J1.2
MOCTYNATEIbHBIM T'H/IPO/IBUTATENIEM. V-1,V-2,H-1
J12.1
/mpakTuka/
25 PacueT mapameTpoB rHIPOIPUBOA C
- JI1.1,
00BEMHBIM YIIPABICHHEM H TIK-2
2 JI1.2
BpalIaTeIbHBIM THAPOBUIATEIIEM. V-1,¥-2,H-1 2]
/npakTuka/ -
26 I'uapoanHaMuyYecKue nepeaadn.
YerpoiictBo u  paboumii  mpouecc TIK-2
ruapoMy(TEl M ruApoTpancdopmaropa. 3-1,3-2 JI1.1,
TuapocucTeMsl U MOAAYM KUAKOCTH. 2 OIIK-16 JI1.2
Cucrembl BOJOCHAOKEHHSI U OTOILICHHUS 3-2 J1.2.1
TOPHBIX NPEANPUATHH.
[nexuus/

27 Pacuer rusipoiuHaMUYeCKO Mepeiauu mno K2 JI1.1,
METOJy oJ00usl. 2 Vol.V2 H-1 JI1.2
/mpaxkTHKa/ T I J1.2.1

28 JluHaMuuecKue Hacochl. Y CTPOMCTBO 1 TIK-2 1.1
XapaKTEePUCTHKH IIEHTPOOEIKHBIX 3-1,3-2 T '2 ’
JIOTIACTHBIX HACOCOB. 2 OIIK-16 1 2 1
/nexuus/ 3-2,3-3 -

29 OnpeneneHue  JOMYyCTHMOW  BBICOTHI

. >, JI1.1,
BCaCbIBaHUs Ppa3IU4HbBIX JKUIKOCTEH OIIK-16
2 J1.2
LEHTPOOESIKHBIM HACOCOM. V-2,H-1 Mo
/mpakTuka/ 2.
210 M3yyeHne KOHCTPYKIMH THIPONPHBOIA K2 J1.1,
MEXaHU3UPOBAHHOM KpPEIH U THIPOCTOCK. 2 V-2 H-1 J1.2
/mpakTuka/ > JI1.2.1
3 Pazoen 3. [IneBMaTHYECKHE CHCTEMBI. 9

3.1 OO01Ke cBeAeHUS O THEBMATHYECKUX OIK-16 1,

cucremax. [TneBmonpuo. Kommpeccopst.
2 3-1,3-2 J1.2
ITneBmoarmaparypa.
J1.2.2
/nexums/
32 ITHeBMOIPHBOALI TOPHBIX MAIIIUH.
TunoBbIe THEBMOIPHBOABI TOPHBIX
MaiuH. [IpoMbliieHHbIE
TTHEBMaTUYECKHE CETH TOPHBIX OIIK-16 JI1.1,
npennpusaTuid. OCHOBHBIE IpaBHIIA 2 3-1,3-2 JI.2
SKCIUTyaTalluy THUIOBBIX TUAPO- U J1.2.2
TTHEBMOIIPUBOIOB Ha TOPHBIX
MPEANPUATHSIX
[nexuus/

33 OCHOBHBIE IpaBUIIA 31}(;nnyaTaum/1 THIPO- VK-1 11,
¥ IHEBMOTIPHBOJIOB. Beromoratenbbie 3 3.1,3-2,3-3, T2
YCTPOWCTBA U THAPOJIUHUHY. V1. Y2 H-1 113.1
/nadoparopHasi/ i i T

34 Pacuer mHeBMONpHBOIA JUIs OTKPBITHS .1
MMOEPHON 3aCIIOHKH B TEXHOJIOTHU OIIK-16 m '2 ’
oborareHus. 2 V-1,H-1 I 2 1
/mpakTuka/ 2.

4 CamocrosiTe/ibHasi padoTa CTy/leHTa 108

4.1 Pabota ¢ JIeKIIMOHHBIM MaTepHaIOM, TIK-2

- J1.1,

TIOUCK B 0030p JIUTEPaTypsl U 3-1,3-2,
J11.2,
9JIEKTPOHHBIX HCTOYHHUKOB HH(pOPMALIUH OIIK-16 21
10 HHANBHIYAITBHO 33IaHHO pobieme 18 3-1,3-2,3-3 1 2' 2’
Kypca. YK-1 €] 2
3-1,3-2,3-3

42 TeMBl U151 CaMOCTOATENLHON NPOPAOOTKHU: TIK-2
KOHCTPYKTHBHEIE 0COOCHHOCTH 3-1,3-2, JTLL
THAPOMAIIHH; THIIOBBIE THAPOCHCTEMBI OIIK-16 112,
TOPHBIX MAIINH; 0COOCHHOCTH 30 3-1,3-2,33 J121,
9KCIUTyaTalliy THAPOIPUBOJA B VK-1 122
Pa3INYHBIX YCIOBHSX. 3-1,3-2,3-3

43 IToaroroska u 3amuTa JIP Nel,2 o YK-1 3.1
TIEPBOMY IIEPHOJTY TEKYILEr0 KOHTPOJISL. 15 V-1,¥-2,H-1 :

44 Tloaroroska u 3amuTta JIP Ne3-6 o VK-1 131
TOCJIEIHEMY IEPUOAY TEKYIETO 25 V-1,¥-2,H-1 :




KOHTPOJISL.

45 BeinonHeHue pac4eTHO-rpaduyecKoro TIK-2

3a1aHKs YI€OHOM AUCIUTUTHHBL. 6 20 V-1,V¥-2, H-1 7132

5. ©OHJJ OHEHOYHbBIX MATEPUAJIOB

KOHTpOJ’[LHLIe BOIIPOCHI 1J1d CaMOCTOSITEILHOM MOAT0TOBKH K TeKyHIeﬁ H l'[pOMe)KyTO‘-lHOﬁ arrecranmum
M0 HTOraM M3Y4YCHHUSA TUCHUIIJIHHBI

KOHTpOJIbeIe BOIIPOCHI 11 CaMOCTOATEJILHOM NMOATrOTOBKH K l'lpOMe)KyTO‘lHOﬁ aTrecraluu (MaTepl/laJ'll)l
AJIS OLEHKHY 3HAHMIA TTK-2 3-1, 3-2; ONK-16 3-1, 3-2, 3-3; VK-1 3-1, 3-2, 3-3)

1.00bémubl  THOponpuBon. CrpykTypHas cxema. OCHOBHBIE DJJIEMCHTBI: HACOC, THIPOJBUTATEINb,
THIpoANIiapaTypa yrnpaBieHus, padodas sKuIKocTh. X QyHKIMH B CTPYKTYpe THUAPOIIPHBOAA.

2. OCHOBHBIE CBOMCTBA THIPOIIPUBO/IA B 001aCTh MX 3(PPEKTUBHOTO MPUMEHEHHUS B TOPHBIX MaIlIMHAX.

3.Pabouas xwmakocTh ruaponpuBoga. OCHOBHBIE (HU3UUECKHE CBOMCTBa paboumx >kuakoctei. TpebomaHwms,
npeabaBiseMble K HUM. THIBI pabouux >KUAKOCTEH B THAPONPHUBOJAE TOPHBIX MAlIMH. MUHEpanbHBIE Macia.
Kpurepun ornieHKH IpUroJHOCTA MUHEPATBLHBIX Macell, MPUMEHSEMBIX B TOPHBIX MalllMHAX.

4.Bogomacnsable aMynbcud. OCHOBHBIE THITBL, 00nacTh MX mpuMeHeHHA. CocTtaB W crmoco0 MPHUTOTOBICHUS
BOJOMACISIHBIX  AMyJbcui. CpencTBa Uisl TOIJACpKAHUS OCHOBHBIX CBOWCTB pabodeil JKUIKOCTH B
rugpornpuBoje. CrocoObl OYMCTKH, UX JTOCTOMHCTBA U HEJAOCTATKH.

5.DHepreTHYecKuii OanaHc TUApPONpHBOAa. [loTepy MOIIHOCTH B THAPOMAIINHE: O0BEMHBIC, MEXaHHUYCCKHE,
runpasnuueckue. [ousatus o6bémuoro KT, mexanmdyeckoro KIIJ| u ruapasmudeckoro KITJ. Oommit KITJ]
runpomMainud. CxeMbl 00bEMHBIX TTOTEPh B HACOCE U THAPOIBUTATEIIE.

6.BbixoiHBIE ¥ BXOJHBIE MapaMeTphl THIpOIpuBoa. Kak ompeaenuTs BBIXOJHBIE MapaMeTphbl THIPOIPUBO/IA,
€CJIM U3BECTHBI BXOJHBIE U TEXHUUECKHE XapaKTEPUCTUKU HACOCA U TUAPOABUTATENS?

7.00béMmHBIe Hacochl. Pabouast kamepa Hacoca. [IpuHIumbel neiictBus Hacoca. [Iporecchl BCachiBaHUS H
HarHeTaHus XUAKOCTU B HAcOCe.

8.OCHOBHBIE TapaMeTpHI Hacoca: pabounii 00bEM, TeopeTndeckas U (hakTudeckas nojada, oosémusrii KI1J1, ero
3aBHCHMOCTH OT JaBlieHHs. HoMHHANEHOE W MakCHMallbHOE JaBlICHHE, MOITHOCTh. OCHOBHBIC THUIIBI HACOCOB,
MIPUMEHSIEMBIX B THIPOTIPHUBOIE TOPHBIX MAIITHH.

9.l'mgponBuratenn  TOCTYHATEIBHOTO  OBIDKEHUS  (TuaponmiwHApbl).OCHOBHBIE  THIBL  IOPIIHEBEIE,
IUTYH)KEPHBIE, TeJIeCKONMUYecKue. [MApONMIMHAPE € OJHOCTOPOHHMM INTOKOM W THAPOIMIMHIPHL C
JIBYCTOPOHHUM IIITOKOM.

10. BeixomHple TapamMeTpbl THAPONWIMHIpPA: YCHIME Ha TOPIIHE, CKOPOCTh MopInHsA, o0beMubd KIIJI,
MOIIHOCTb.

11. KoHCTpyKIMsI MTOPIIHEBOTO THAPOLMIMHAPA C OAHOCTOPOHHUM IITOKOM. CriocoObl OOpBOBI € MepeToKaMu
KUJKOCTH B THIPOIMIHHIApE. TpH CXEMBl TMOAKIIOYCHUS TUAPOUWIMHApPA K HamopHoW nuHUU. OO0NacTh
MIPUMEHEHHS THIPOIMINHIPOB B TOPHBIX MAIlIAHAX.

12.TTopmHeBble runpomMoTopsl. OcHOBHBIE THIBEL [TpuHIMT nefictBus. OCHOBHBIE MapaMeTpbl: pabounii 00bEM,
YacTOTa BPALICHUS, KPY TSI MOMEHT, MOIITHOCTH, 00BhEMHBIH KIT/I.

13.IlpumeHeHne 0OpaTUMBIX HACOCOB B KadecTBE THAPOMOTOPOB. CKOPOCTh U MEXAaHHUYECKHE XapaKTEPHCTHUKU
THIPOMOTOPOB.

14. BeicokoMOMeHTHBIE THApoaBuratend. OCHOBHBIE THIBI, YCTPOICTBO, NPHHIOWI AeWCTBUSA. Paboume
napaMeTpbl BHICOKOMOMEHTHBIX THAPOABHUTATENCH: pabounii 00BhEM, KpYTAIIMA MOMEHT, YacTOTa BpalllCHUs,
MOIIHOCTh. O0JIaCTh TPUMEHEHHUS THIPOMOTOPOB U BEICOKOMOMEHTHBIX THAPOJIBUTATENIeH B TOPHBIX MaIlIMHAX.
15. T'unpopacnpenenureny. Haznauenue. Knaccudukanus. JInHeHHOCTh, MO3UIMOHHOCTE. CHIOCO0O yIpaBieHusI.
YcnoBHOE 0003HaYEHUE THAPOPACTIPEICITUTENEH.

16.'mapopacnipeiennuTeNd ¢ HWIMHAPUYECKUM 30JI0THUKOM. J[OCTOMHCTBA M HEAOCTATKU. 30JOTHUKU C
MOJIOKHUTEIBHBIM, OTPULIATESIILHBIM M HYJICBBIM MIEPEKPHITUEM OKOH, UX 00JIACTh MPUMEHEHHS.
17.Tunpopacnpeaenuren ¢ IUIOCKAM 30JOTHUKOM. J[OCTOMHCTBa, HENOCTAaTKH, O0JAacTh INPUMEHEHHS,
OCHOBHBIC THIBI. KilamaHHBIC pacnpefeNuTenn, UX CBOWCTBA U 00NacTh mpuMeHeHus. [ mapopacnpenenurenu
KaK 3JCMEHTHl THIPOABTOMATHKU: KOMAHIHBIC W CHIIOBBIC ruapopachpenenutenu. x nasHadeHue. OOmacTp
MIPUMEHEHHS B TOPHBIX MAIIHHAX.

18. O6patHsbie Kiananbl. HazHaueHne, ycTpoicTBO, IPUHIIHIT JEHCTBHUS, CXeMa BKIFOUEHHUS B THAPOCHCTEMY.
19.'uppo3amMKu OZHOCTOPOHHEIO U ABYCTOPOHHEro AeiictBus. HazHaueHue, yCcTpoilcTBO, NPUHLMI AECUCTBHA,
cXxeMa BKJIIOUeHHS B TuApocucTemy. O0IacTh MPUMEHCHHUS B TOPHBIX MaIlIdHAX.

20. Kinaman «JIN», cxema, IpUHIIKIT IeHCTBUS, 001aCTh IPUMECHEHHS.

21.IlpenoxpanuTtensHble KiaamaHel. Ha3zHaueHme, cxeMa BKJIIOUEHHS B TuApocucTeMy. Kiamansl mpsmoro
JIEUCTBUS: IIAPUKOBBIE, KOHYCHBIE W IUTyH)KepHble. CTpykTypa, TMNPUHIUN JEHCTBHUS, pacxolHas
XapaKTepUCTHUKA, JOCTOMHCTBA M HEAOCTATKU.

22. Knanansl HenpsiMoro aeiicteusi. Haznauenue, cxema, IpUHLUIT JEHCTBUS, JOCTOMHCTBA U HEIOCTATKH.
23.IlpegoxpaHnTeNbHBIE KIAMaHBl THAPOCTOCK IIAXTHOW Kpemu. 1peOoBaHWs, MPEIbSBISEMBIC K HHM,




OCHOBHBIE THIIBI U XapaKTEPUCTHUKH.
24.TlepenuBHBIC ¥ PEAYKIMOHHBIE KiamaHbl. 11X Ha3Ha4deHHe, cXxeMa BKIIOYCHUS, TpUHIMI AeiicTBust. O0macth
MIPUMEHEHHS B TUAPOTIPHBO/IC TOPHBIX MAIIMH. Pesie naBiieHns, MPUHIMI ISHCTBHS, CXeMa BKIIOYCHUS, 00J1acTh
ITPUMEHEHMS.

25.Perynstopel pacxoza kuakoctd. Has3HaueHue, OCHOBHbIE THUNBI M HUX YycTpoicTBO. IIpocTeie
HeperyJIupyeMble apoccenu. Pacxoxa >kuakocTH depe3 HuX. JIMHEWHbIe W HeNMMHEWHbIe apoccenu. Mx obmacts
MPUMCHCHUA.

26.Perynupyemsle npoccenu. Ha3HaueHue, OCHOBHbIE THINBI. PeryianpoBoYHBle M MEXaHHYECKHE Xapak-
TEPUCTHUKH PETYITUPYEMBIX IPOCCENEH.

27.Perynaropsl motoka sxuakocTH. HasHaueHue, yCTpoHCTBO, HpUHIMI JeiicTBusA. PerymupoBouHble
XapaKTEPUCTUKH PETYIATOPOB IMOTOKa. OCHOBHBIE TUITBI U 00JIaCTh MPUMEHEHHS B TOPHBIX MalIMHAX.
28.BcriomorarensHble yCTpOWCTBA ¥ THAPOIMHAN. Pe3epByaphl 1 KOHAUIIMOHEPHI paboyeil UIAKOCTH, (PUIIBTPHI.
I'mapoakkymynstopsl. Pacuer runponunuii. JKectkue u rubkue TpyOOnpoBoOIbL.

29.'maponpuBoj, C HEYNpaBIAEMOW CKOPOCTBIO THApoABHrarens. IIpHHIMNUambHAas TUAPOCXEMA THIIOBOTO
THAPONIpHBOJa. BBIXOQHBIE MapaMeTphl: yCHIME Ha IIOpIIHE, CKOPOCTh IOPIIHS, MOIIHOCTb. OCHOBHBIE
3JIEMEHTHI IPUBOJA, UX Ha3HaueHne. CxemMa NUPKYIAIUN KUIKOCTH. JIOCTONHCTBA U HEOCTATKU T'MIPOIIPUBO-
na. O6jacTh MPUMEHEHHS B TOPHBIX MaIllInHAX.

30.I'maponpuBoa ¢ gpoccenbHbIM ynpasiaeHneM. OCHOBHBIE IPU3HAKH, JOCTOMHCTBA U HEJOCTATKH. TpU CXeMbI
BKIIIOYEHHs Jpoccens. I[IpuMepbl NMpHMEHEHHs TUAPONPHBOAA C JPOCCENBHBIM YIPABIEHHEM B TOPHBIX
MallliHaX.

31. PerynmupoBOYHbIE M MEXaHUYECKHE XapaKTEPUCTHKH THAPOIIPUBOA C IPOCCEIIEM, YCTAHOBJICHHBIM B HAIlOpe.
32. PerynupoBoYHbIe 1 MEXaHUYECKHE XapaKTEPUCTUKH THAPOIIPUBOAA C IPOCCEIIEM, YCTAHOBIICHHBIM Ha CITUBE.
33.PerynupoBo4yHble ¥ MEXaHHYECKHE XapaKTePUCTUKHU THUAPOIPHUBOAA C JApOCCENeM, YCTaHOBIEHHBIM
HapaniebHO THAPOLUINHIPY.

34.T'unpornpuBog ¢ 00bEMHBIM yIpaBieHUEM. JJOCTOMHCTBA M HEJOCTATKH. PeryamMpoBOYHBIE XapaKTEPUCTUKU
THIPONPUBOIOB C PETYIMPYEMBIM HACOCOM M C PErYIMPYEMBIM THIpOABHUraTeneM. /IOCTOMHCTBA KaXKJOrO M3
paccMaTpuBaeMbIX IMPHUBOAOB. MexaHUYeckass XapaKTepPHCTHKA THAPOIPHUBOAA C PETYIUPYEMBIM HACOCOM.
O06nacTp NpUMEHEHNS THIPOTIPUBOJA C OOBEMHBIM YIIPABJICHHEM B TOPHBIX MAlIHHAaX.

35.Cnepsiuii ruapaBindeckuil npuBoA. CTpyKTypa, OCHOBHBIE 37€eMEHThI. [IpuHIMI AeHCcTBUS cheasiero
THIPOTIPUBOJIA C KECTKOH 00paTHOM cBsa3plo. CTaTHueckWe M IUHAMHYECKHE XapaKTCPHCTHKH CIEASIIETO
rugpornpuBoja. O0nacTb IPUMEHEHUs CIEAAIETO THIPOIPHBO/IA B TOPHBIX MallIMHAX.

36.'maponmaamudeckue nepenaun. Haznauenne, nocromactBa. CTpyKTypa, yCTPOHCTBO W HMPUHIIHIT ICHCTBHS.
T'unpomyder. Cxema, TpUHIMIT JEHCTBHSA, OCHOBHBIC MapaMeTphl: KPYTAMIHMHA MOMEHT, ckombxenne, KII/I.
BHemHye 1 IpUBEICHHBIE XapaKTEPUCTUKU THIPOMY PT.

37.Tuaporpanchopmaropel. Cxema, MNPHUHIUI ACHCTBHS, OCHOBHBIC MApaMETPhl: KPYTSAIIMA MOMEHT,
ckonpxenue, KI1/I. BHemHue u npuBeeHHbIe XapakTepucTUKu. O6IacTh MPUMEHEHHS THIPONepeiad B TOPHBIX
MallHaxX.

38.TunoBoil TUAPONPHBOJ MEXaHU3UPOBAHHOW Kpemnu. [IpuHIMNUanbHAs THAPOCXEMa, OCHOBHBIE JIEMEHTHI,
UX Ha3HadeHue. HacocHble cTaHLUM MEXaHW3MPOBAHHOW KpENM, OCHOBHBIE THIIBI, COCTaB. PacxomHas
XapaKTEepPUCTHKA HACOCHOH cTaHIMU. Pabouast ®HUIKOCTh THAPONIPUBOIA MEXaHU3UPOBAHHOM KPETIH.
39.OcHOBHBIE HapaMeTpbl THIPONPHBOIA MEXAaHM3MPOBAHHON KpeNHW: I10/1a4a HACOCHOM CTaHIWH, pabouee
JIaBJICHUE, JJaBJICHUE TIPEIBAPUTEIILHOTO pacriopa rHIpOCTONKY, TaBJIeHNEe cpadaThIBaHMs IPEIOXPAHUTEIEHOTO
KJIaliaHa TUAPOCTOMUKH.

40.I'mppocToiikn IIAXTHBIX MEXAHU3MPOBaHHBIX Kperned. Ha3HaueHue, OCHOBHBIE THUIIBL, MX YCTPOHCTBO.
TpeOoBanus, mpenbsBiIsieMble K TuUApocToiikam. Cxema BKIIOYEHUs B ruapocucreMy. OCHOBHBIE PEKHMBI
paboThI TUAPOCTOMKH, ee paboyas xapakTepucThka. Paboune mapaMeTpsl THIPOCTOMKH.

41.T'uapaBinvecKue CUCTEMBl IJIsI TOAA4M KHUAKOCTH. CHCTEeMBI BOJOCHAOKEHHS M OTOIUICHHS TOPHBIX
HPEANPUATHH, KOHCTPYKIIMHA ¥ OCOOCHHOCTH pacuéTa, HKCIUTyaTaus 1 MOHTaX.

42. JluHamuyeckue THApOMaIIMHbL. [ MApOTYpOMHBL. YCTPOMCTBO M XapaKTePUCTHKU LEHTPOOEKHBIX HACOCOB.
Hacocs! Tpenns.

43.TIneBmMarnueckue cuctembl. ['a3 kak pabouee TelO MHEBMOIPHBOAA, HMCTEUCHHE Tra3a M3 pe3epByapa.
JlocTOMHCTBA U HEJOCTAaTKHU THEBMOIIPHUBO/A.

44 TIlHeBMaTU4eCKUE  MAIUHBI:  KOMIIPECCOpBl M TNHEBMOJBUTaTenu. VHaukaTopHas — auarpamma.
MHoronummHApoBele  KoMmnpeccopsl. [IHeBmaTHueckas ammapaTypa. ITHeBMaTuueckuii HpUBOJ TOPMO3HOM
CHCTEMBI.

45. IIpoMBIIIIEHHbBIE THEBMAaTHIECKUE CETH TOPHBIX NpeanpusTuii. OCHOBHbBIE TPeOOBaHUS K MOHTAXYy, HaJlaIKe
Y DKCILTyaTallud THEBMOTUIPOCHUCTEM.




Bonpocs! A/151 NpoBepKH YMEHHI U HABBIKOB!

1.OmpenenuTs ycuitie Ha mToke Tuaponmwinaapa D=100MM npu JaBIeHUH B THIPOCHCTEME P=100kr/cM?, K111
—HE YYHUTHIBATE.

(ITK-2 V-1, ¥-2, H-1)

2. YKakHTe Ha CXeMe IIeCTePEHHOT0 Hacoca HallpaBIICHUE
BPAICHAS IIECTEPEH U HAIPABJICHNE ABIDKEHUS JKUIAKOCTH.
(TTIK-2 ¥-1, ¥V-2)

3.0mpenenuTs CKOPOCTb IPAMOT0 U 0OPaTHOIO X0/a ITOKA
rugpoumnHapa D=100mm, d = 50mm npu pacxone Q=60m/mMun  (IIK-2 V-1, ¥-2, H-1)
4. Kakue criocoObl MOHTa)a pyKaBa BEICOKOTO JIaBJICHHS MTPaBHIIbHBIC?

a. [lepBrIii 1 BTOPOI C1I0CO0
0. [lepBrIit 1 4eTBEPTEHIH CIIOCOO
B. BTopoit u Tpetuii ciocod
r. BTopoii u aeTBEpTHIii ciocob
(TITK-2 V-1, V-2) LI 5 4
5. ITo kakoii (hopMyIie paccUNTHIBAETCS 3aTpadyeHHAsi MOLIHOCTh THAPOMOTOpPA U 110 KaKOH - THAPOLMIHHpA?
a. N=U [; 6. N=Ap-Q; B. N=F-v; r. N=M-o (IIK-2 V-1, V-2, H-1)
6. OnpenennTh BRIXOAHYIO MOITHOCTH Hacoca, eciu pacxon O, = 50 a/mun u nasnenue P, = 10MIla . (IIK-2
y-1,V-2,H-1)
7. F=P,A — (Ryp+R,,*R,,), Kakue CONPOTHBICHHUS IBIKEHHUIO IITOKA IMIHHApPa yKa3aHel B ¢opmyre? (ITK-2
VY-1,V-2, H-1)
8. YciioBHOE 0003HaYEHUE KaKOT0 dJIEMEHTA MPE/ICTaBICHO Ha PHCYHKe? |
a. [IpepoxpaHuTENBbHBIHA KiIallaH IPSIMOTO JEUCTBHS
0. [IpenoxpaHnTeNbHBIN KIIallaH HENPSIMOTO JEHCTBUS
B. [lepenuBHOI Kianax
r. Pegykiuonnsrit knanan (OITK-16 V-2, H-1)

—
3 )
p3

9. CxeMbl THIPOTIPUBOIOB C KAKUM PETYIHPOBAHUEM

+F

yKa3aHBI Ha PHCYHKE? T—I

10. YKa)xuTe Ha  PpUCYHKE THAPOPACIPEIACIUTEND, T

ONpEeAeNUTEe TUI U IPUHIUIT JEHCTBUS. L

11. Kaxoe HeoOxoanmMoe YCTPOMICTBO ISt 1

KOHIMLIMOHUPOBAHUSA JKMIKOCTM HE YyKa3aHO Ha ;, £

PHUCYHKE. B

12. VkaxuTe Ha PUCYHKE NPEIOXPAHUTEIbHBIN KIAMaH,
OMpPEACIUTEC TUIT U IPUHIUIT ACUCTBUS.

13. Kakoil ammapaT uCHONb30BaH Ha PUCYHKE IUIs @

peryJiupoBaHus CKOPOCTU ABUKEHUS LIUIUHIpA?

(OIIK-16 V-2, H-1)- nns Bomp. 9-13.

dopmupoBanue ymenuii 1 HaBbikoB YK-1Y-1,YV-2, H-1npoBepsieTcs npu 3aniure 1adopaTopHbIX padoT.

Ilepeyennb padoT, BHINOJHAEMbIX B Iponecce M3yYeHusl JUCHUTLUIMHBI (MoayJIs, npakTuku, HUP)

JlomaniHee 3ajaHNe COCTOUT U3 2-X pacdeTHO-IrpapuIeckux padboT: TeMa nepBoi pabotsl «OnpeneneHne

napaMeTpoB rugponpuBoaa ¢ OGT)@MHI)IM YOpaBJICHUEM U MalllMHaMH1 BpallaTCJIbHOT' O )IeﬁCTBPIH», TEMa BTOpOfI
pabotsl «OmnpeeneHne BBIXOAHBIX MAPAMETPOB HEPETYIIUPYEMOT0 THIPOIPUBO/IA C MOCTYHATEILHBIM JIBHKEHHEM
BBIXOIHOTO 3BeHay. O0BeM nomarHero 3amanus §-10 muctoB popmara A4 pacdeToB ¢ IPUHIUITHAIEHBIMA
CXEMaMHU IIPUBO/JA.

[onroroska u 3amuTta JIP Nel,2 o nepBoMy meproay Tekymero KouTpois. JlabopaTopasie paboTHI
BBITIOJIHSIOTCS B JIA00PaTOPUU IPYIIIOI BO BpeMst 3aHSTHIA, a pacyeThl, 0)OpMIICHHE U MIOJATOTOBKA K 3aIUTE —
CaMOCTOSITEIIBHO.

[ToaroroBka u 3ammra JIP Ne3-6 mo mocneaHemMy nepruoay TeKyIiero KOHTposs. 3amura Bcex JIP sBnseTcs
JIOITYCKOM K 9K3aMEeHY.

[epeuens Tem nabopaTopHBIX padoT:

1. OnpenencHue paboYrX U KABUTAIIMOHHBIX XaPaKTEPUCTUK INTACTUHYATOTO HACOCa.

2. Onpenenenne pabounx XapaKTEPUCTHK THIPOMOTOPA.

3. OnpenencHre XapaKTEPUCTUK THAPOLIMITMHIPA.

4. UccrnenoBanue XapakTepUCTUK 00BEMHOTO PEryIMPyEeMOro rPOIIPUBO/IA C TIOCTYNATEIbHBIM JIBH)KSHUEM
BBIXO/IHOT'O 3BEHA.

5. VccnenoBanue XapakTepUCTHK 00BbEMHOT0 PEryJIMPYEMOT0 THIPOIIPHBO/IA C BPAILIATEIbHBIM IBHKEHUEM




BBIXO/JTHOT'O 3BEHA.
6. OcHOBHBIE ITpaBHIIA YKCILTyaTallMH TUAPO-U MTHEBMOIPUBOIOB. BcermoMoraTensHble yCTpocTBa U
THIPOIIUHUN.

IlepedeHb TeM NPaKTUYECKUX 3aHATHIH:

1. Pac4eT OCHOBHBIX MMapaMeTPOB KOHCTPYKINH aKCHAIBHO-TIOPIIIHEBOTO HACOCA C HAKJIIOHHBIM OJIOKOM
LWINHIPOB.

2. Pacuer ruponpuBo/ia CHCTEMBI TOPMO30B aBTOMOOMIISI C THAPOBAKYYMHBIM yCHIIUTEIIEM.

3. OnpexerneHre OCHOBHBIX TapaMETPOB M PACXOAHOM XapaKTEPUCTUKHU HIAPHUKOBOTO MTPEIOXPAHUTEIHHOTO
KJIallaHa MpsAMOro JIeUCTBUS.

4. PacyeT BBIXOJHBIX TAPAMETPOB HEPETYINPYEMOT0 THIPONPUBO/IA C IOCTYNATEIbHBIM THAPOABUIATEIICM.
5. Pacder napaMeTpoB ruJpoIIpruBo/ia C 0OBEMHBIM yIIPABICHUEM 1 BpallaTeIbHBIM THIPOBUTATEIIEM.

6. Pacuer ruipogrHaMU4eCKO Nepeiauyl 110 METO.Ly MOJ00UsL.

7. OmpeznenieHue IOMyCTUMON BBICOTHI BCACHIBAHUSI PA3JIMUHBIX KHUKOCTEH IEHTPOOESKHBIM HACOCOM.

8. M3yueHne KOHCTPYKINHY THAPOIPUBOAA MEXAHH3MPOBAHHOW KPEIH U THAPOCTOCK.

9. Pacuer mHEBMOIIPUBO/A UTS OTKPBITHA MIHOSPHOI 3aCIIOHKH B TEXHOJIOTHH OOOTAIICHHSI.

OueHo4yHbIe MaTePHAJIbI (OLeHOYHBbIE CPeCTBA), HCIOJb3yeMble J1JIsl IK3aMeHa

DK3aMEHAIMOHHBIN OMIIET BKIIOYAET B ceOs 2 TEOPETHYESCKHX BOMpoca M | MpakTHUECKUil Bompoc (3agady) U3
YCTaHOBJIEHHOTO MEPEYHSI.
busets! xpansarcs Ha kadeape U yTBepKICHBI 3aBEIYIONIIUM Kadeapoit

MeToauka OLlEHKH Pe3yJbTATOB 00y4eHus M0 AucHunanHe (moay.aio, npakruke, HAP)

®  TpeOoBaHU K OICHUBAHUIO B COOTBETCTBHIH C YUCOHBIM IUIAHOM: SK3aMeH B 6 ceMecTpe.

e Cucrema OLIEHUBaHHSA, UCTIONb3yeMasl MPerogaBaTelieM I TeKyIIeH OIeHKH YCIIeBaeMOCTH - OaIThHO-
peUTHHIOBas:
- MOCEIICHUE JICKIH — 1o 10aruty 3a 1 gac 3aHsaTus (Bcero 18 wac neknuii), utoro He Oonee 18 Gamios;
- BBITIOJIHEHHUE MPaKTHIeCKUX paboT — o 1 6anna 3a 1 3austue (Bcero 9 I13), utoro He 6omnee 9 Gaos;
- BBITIOJTHEHHUE JTA0OPATOPHBIX paboT — mo 3 6amna 3a JIP (Bcero 6 JIP), utoro He 6omnee 18 6amios;
- BBITTOJIHEHME IOMAIITHETO 3aaHus — 15 0aios;
HUTOI'O =e 6onee 60 6amioB B cemecTpe.

*  VYcioBue Jomycka K dK3aMeHy 10 JUCUHMIUIMHE — Hajlnyhe He MeHee 45 0aioB ceMecTpoBoOil paboThl ¢
00s3aTenbpHOI 3ammToN Beex JIP u cnadeii momalrHero 3agasus.

*  MeToauKa pacueTa Ol[CHKH Ha IK3aMEeHe.
OrtBert Ha 3k3aMeHe oueHuBaercs B 40 Oamos: 10 30 0aJUI0B 32 OTBET HA TEOPETUUECKHE BOMPOCHL U 10 10
0aJIOB 3a OTBET HA MpaKTHYecKoe 3anaHue. Kpurepuu omnpeneseHHs OLEHOK Ha SK3aMEHE W3JI0KEHBI B
pasnene 5 TlomoxkeHusi 0 mpoMmexxyTouHou artectamuu ctyneHToB @TAOY BO HUTY «MHUCuC» (I1
239.09-14)

6. YHEBHO-METOJUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHUITJINHBI
MOAYJisA, MPAKTUKH, HUP)

6.1. Pexomenayemas Jureparypa

6.1.1 OcHoBHasi TUTEpaTYpa

Oo6o03Haue ABTOpBI, 3arsiaBue bubauorexa HzparenancTBo,
HHUE COCTABHUTEJIH roj
J1.1 T'eitep B.I'., I'mnpaBnyika u rUIPONIPUBOL: I'd HUTY «MUCuC» M. : Henpa,
Jynus B.C., YueOHHK ISl BY30B 1981.-295c.
Bopymenckuii
AL, 3aps
AH.
J12 I'poxoBckuii OCHOBBI THIPABITUKHI Hudposoii CankT-
1. B. THJPOIIPUBO/L: YueOHOe rocodue 00pazoBaTeNbHBIN pecypc [TerepOypr:
IPR SMART: [caiiT]. — Tlonurexnuka,
URL: 2024. —237c.
https://www.iprbookshop.r | — ISBN 978-5-
u//135127.html 7325-1201-4
6.1.2 lonoJHUTEILHASA JIUTEPATYypa
O60o3naue ABTOpBI, 3arnaBue bubauoreka H3nareancTBO,
HHE COCTABHTEJIH roj
J2.1 AHaHbeB I'uaponpuBoAbl TOPHBIX MAallUH Hudposoii M.: Mammmnaoc



http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3219/source%3Adefault
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3220/source%3Adefault
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/4072/source%3Adefault
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/3221/source%3Adefault
https://www.iprbookshop.ru/71697.html
https://www.iprbookshop.ru/71697.html

KA, u obopynosanus. ['un- 00pa3oBaTeNbHBIN pecypc Kemeposo:
Kysnenos paBIMYECKHE CXEMBI: yueo. IPR SMART: [caiiT]. — 2023. —T4c.—
B.B., moco0. URL: ISBN978-5-
Tauuenko https://www.iprbookshop.r 00137-418-3.—
B.IL, u/ 135098 .html
MemkoB A.A.
JI2.2 Ilefimak A.A. Tunpapmmka u IT'd HUTY «MUCuCx» M.:
TUAPOITHEBMOIIPUBO/I. MI'ny,
U.1:0cHOBBI MEXaHUKHU 2003 .—-192c.
SKUIKOCTH M ra3a : Yue0. 1moco0.
6.1.3 MeToanueckne MaTepuasibl
O6o3Ha4eH ABTOpBI, 3arnaBue bubnmoreka WsnarenscTBo,
ue COCTaBHTEIH roj
JI3.1 Tepexun E.IN. I'unpaBnuyeckue MalIHbI U [Tnardopma I'd HUTY
ruaponpusoa /JIabopaTopHbIit LMS Canvas «MHCHC» «MHUCuCp,
MIPAaKTHKYM. URL: 2022
https://lms.misis.ru/enroll/ (37EeKTPOHHBIH
HEYGS8C pecypc)
J132 Tepexun E.IL I'unpasiyeckue MalIMHbL U [Tnatdopma I'd HUTY
TUIPOIPrBO/ MeTommdeckue LMS Canvas «MUCHC» «MHUCuCp,
YKa3aHHs K BBIIIOJTHCHUIO URL: 2022
JIOMAIITHETO 3a/1aHHs https:/lms.misis.ru/enroll/ (9MeKTPOHHBII
HEYGS8C pecypc)
6.2. Ilepeyens pecypcoB nHGpOPMAINOHHO-TEIEKOMMYHUKANMOHHOI ceTn « UHTepHET»
21 www.google.ru
22
6.3. IlepeyeHb MPOrpaMMHOIo odecredYeHus!
1 Office Professional Plus 2016
I12 WINHOME 10 RUS
6.4. [lepeyenb MH(POPMANMOHHBIX CIPABOYHBIX CHCTEM M TPOdecCcHOHATBHBIX 623 TaHHBIX
ni OBC «Hayunass osnextponHas Oubimmoreka eLIBRARY.RU» (Hdorosop NeP97-2023/780 ot
05.12.2023 1.)
n2 ObC  «YHuBepcurerckas Oubmmoreka onnaitn  biblioclub.ru»  (JoroBop  NeP97-2023/718 ot
21.11.2023 1.)
n3 3BC 000 Kowmmnanus «Ai [Tn Ap Meana iprbookshop.ru» (JJoroBop NeP97-2023/439 ot 23.08.2023
T.)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCLHHUITJINHbI
(MOJY.JI81, IPAKTUKH, HUP)
7.1 Ayn. 114. JleximonHast ayqutopusi. Ay JUTOpus JUIsl IPAaKTHUECKUX 3aHIATUH.
IlepeueHb OCHOBHOTO 000pPYIOBaHHUS, YICOHO-HATIISAHBIX TOCOOUIT:
1. KoMIUIEKT MyJIbTUMEANMHON annaparypsl:
— CHUCTEMHBIii OJIOK U MOHHTOD;
— mynbTuMeana-mpoektop BENQ u skpan.
2. KomriekT yueOHo Mmebenn Ha 60 mocagodHbIX MECT.
72 Ayn. 114a. Aymutopus A IpoBeAeHNs JIabOpaTOPHBIX PadoT.

IepeyeHb 0ocHOBHOTO 060pyJOBaHUSL, y4eOHO-HATIIAAHBIX OCOOMIA:

1. JlabopatopHhslii cTeH T «I HapaBiIuKay;

2. JJaboparopHslii creny «I napaBiryeckre MalliHb! ¥ THAPOTIPHBOIBI»;
3. KoMIuIekT MyJIbTUMEANMHON anmnaparypsl:

— CHUCTEMHBIH OJIOK;

— myneTaMenna-tipoekrop NEC NP100

4. KommiekT yueOHO# Mebesn Ha 16 ocaouHbIX MECT.



http://www.iprbookshop.r/
http://absotheque.sf-misis.ru/Opacunicode/index.php?url=/auteurs/view/9387/source%3Adefault
http://www.google.ru/

8. METOJJMYECKHUE YKA3ZAHMUS JJISI OBYYAIOINMUXCS 11O N3YYEHNWTIO TMCIUITJINHBI

VYcenemHoMy HM3Y4EHHIO IMCHMIUIMHBI TPEIISCTBYET 3HaHHE KypPCOB MEXaHMKM M THApaBiukd. K MoMeHTy
M3YYCHUS THIPOCUCTEM CTYJCHTHI JOJDKHBI OCBOUTH MOJHBIN KypC CICAYIOMINX IUCIUILUINH: (PU3KMKA, MaTeMaTHKa,
TEOpeTHYecKas MeXaHNKa, He0O0XOIMMbIE 3HAHUS 110 KOTOPBIM CIIEAYET BOCCTAHOBUTD M OCBEXHUTh.
CaMocrosiTenpHas padoTa CTyIEHTa IO MUCHUIUIMHE SBISICTCS ONHUM M3 OCHOBHBIX BHJIOB Y4YeOHOU pPadOTHI,
KOTOpasl BKJIIOYaeT B CeOs CIEAyIOIME JJIEMEHTH: mnpopaboTka JIEKIMOHHOTO MaTepuana, pabora ¢
PEKOMEHIyeMbIMH yueOHHUKAMHU U y4eOHBIMH TOCOOUSMH, BBIMOIHEHUE JOMAIIHEr0 3a/IaHus (PACUETHOTO 3aaHus
y4eOHOM TUCIUILINHEL), IIPOBEICHNE U 3alINTa JJA0OPaTOPHBIX PadoT, IMOATOTOBKA U CIada SK3aMEHOB.

ITpopaboTKy JIEKIIMOHHOTO MaTepualia U METOJMYECKUX YKa3aHH MOXHO ITPOBOAUTH ITPU BBIIOJIHEHHUHU TOMAIITHETO
3a7aHusl. JTO MO3BOJIUT CBS3aTh BOCIMHO IOJYYCHHBIE CBE/ICHHS M COCTABUTH LieNbHYIO KapTuHy. He cnemyer
CTPEMHUTHCS K MEXaHUYECKOMY 3allOMHHaHHIO (DOPMYJIMPOBOK HPUBEICHHBIX ONPENCICHUI M MOJO0XKEHHUH, eclu
TpeboBaHusl K BaM npsiMo He ykasbIBaloT Ha 3T0. BrionHe 3(eKTHBHOI MOXKET OKa3aThCsl MOMBITKA HOHSITH CYTh
SIBJICHUS], BBIPAOOTaTh CBOE OTHOIIEHHE K HEMY, ONHUpasCh Ha MaTepHal, COJep)Kalluiics B PEKOMEHJOBAaHHOM
nuTepaType. 3aBeplias pabOTHI 10 TeMe, NPH OTBETe Ha KOHTPOJIbHBIE BONPOCH HEOOXOIUMO CTPEMHTBCS K
KpPaTKOMY M YETKOMY H3JIOKCHHUIO MBICIICH, HCIIONB3YS PABIIIBHYIO TEPMHUHOJIOTHIO. CTaKUBAasACh C TOH WM WHOU
pacueTHO# (HOpMYIIOH WM XapaKTEPUCTHUKOW, OMHUCHIBAIONINX pab0Ty THIPOMAIITUHEI WIH THAPOIIEPEadd CTYICHT
JIOJDKEH TOHSATh CYIIHOCTh M 3aKOHOMEPHOCTbh, KOTOPBIE OHH OTPAXAIOT, a TAKIKE MPOAHATM3UPOBATH PA3MEPHOCTH
BXOJISIINX B HUX BEIUYHH.

Ecnu nocnie mpopabOTKK JEKIIMOHHOTO MaTepUasia U BBITOIHEHUS Ta00OPATOPHBIX PA0OT OCTAIMCH HEOCBEICHHBIC
BOIMPOCHI ISl CAMOCTOSITENIbHOW pabOThl, UX CIEAyeT HM3Y4uTh MPH IOATOTOBKE K 3k3ameHy. Kak mpasuio,
npernojaBaTelb OCHOBHOE BHHMAHHE YJIENSET OCBEICHUI0 TEOPETUUECKHX BOIPOCOB M PACUYETOB, BBIBEICHHUIO
3aBUCHMOCTEW U COCTABIICHUIO CXEM, KOTOpPBIC MPEICTABIISIOT OMpE/ICICHHbIE CIOXKHOCTH MPH CaMOCTOSTEIEHOM
n3ydyeHur. KOHCTpYyKTHBHBIE OCOOCHHOCTH THIPOMAIIMH M BCIIOMOTATENbHOTO OO0OPYIOBAaHUS CTYJIESHT IOJKEH
W3YYUTh CaMOCTOSITENIbHO, @ 3HAHMS OSTHX TOHKOCTEH IO3BOJIAIOT MPENOAABATENI0 CYAUTh O TIIyOMHE ero
noAroroBku. He Bo30OpaHseTcss mpu 3TOM MOJNB30BaHUE IUIAKaTaMH, CXeMaMHd M PUCYHKaMH W3 Y4eOHUKOB Ha
9K3aMEHE TIPH OCBELIEHUH CIIOKHBIX BONMPOCOB. CTYIEHT ¢ XOpolIel MOATOTOBKOW MO MPEAMETY J0JDKEH CBOOOTHO
YUTATh U COCTABJISITH TUAPOCXEMBI, IIPOU3BOANTE MPOCTHIC WHKEHEPHBIC pacueThl THIPONPUBOIA Oe3 CIIPaBOYHUKA
U BIaJIeTh METOJMKOM MOJHOTO pacyera, paclo3HABaTh AJIEMEHTHI THAPOMPHBO/IA U 3HATH UX XaPAKTEPUCTHUKH, a
TaK)Ke OCHOBBI IKCILTyaTallUH TOPHBIX MAIIHH C THAPOIPUBOIIOM.

Jist mpopabOTKM JIGKIMOHHOTO Marepuaia M IOATOTOBKM K 3aluTe J1adOpaTOpHBIX pabOT CTYACHTHI MOTYT
MOTOJHUTh 3HAHUS 110 TEME CAMOCTOSTEIBHO U3 PEKOMEHYEMOH JIUTepaTyphl: OOLIME CBEACHHS O THAPOIPOBOJIC
TOPHBIX MAIlIMH, 00BEMHbIE HACOCHI; OOBEMHBIC MIPOJBUraTENN; 00bEMHBIC THPOIIPUBO/Ib; OCHOBHBIC MPABUIIA
9KCILTyaTally TUAPOIPHBO/IA.

Oco0oe BHUMaHHUE CIIEYeT YASIUTh BOIPOCaM, KOTOPbIE MaJlo OCBELIAIOTCS B JIEKIHSX U JJaDOpaTOpHbIX paboTax:
JIOTTIACTHBIC THUAPOMAIIMHBI U HACOCHI TPCHUA, OTHECTOMKHE pa60qne KHUJIKOCTH, TUTIOBBIC THAPOCUCTEMBI T'OPHBIX
MaIllIiH, KOHCTPYKIIHS TEINI00OMEHHUKOB, TYpOUHHBIE THAPOTIPHBO/IBL, HCIIBITAHUS THIPOIIPUBOIOB, OCOOEHHOCTH
9KCIUTyaTallM THAPOIPUBOA B PA3JIMUHBIX YCIOBHSX.

ITpn moAroToBke K 3K3aMeHy CTYAEHTY KpoMe JIEKIUil He0OX0IMMO UMETh OJIMH W3 JIMTEPAaTyPHBIX HCTOYHUKOB. B
MIEpBYIO OYepeslb 3TO MOMOXKET €My pa3o0parhcs ¢ TOM HMHpOpManuei, koTopas B KOHCHEKTE JICKIMH JaHa HE
MOJTHO, 700 3apUKCHpPOBaHA HEBEPHO U3-3a HEBHUMATENbHOCTH. C Ipyroil CTOPOHBI B 3THUX HMCTOYHHKAX
rpauYecKy TPECTaBICHbl KOHCTPYKIUM MAIIUH U AlMapaToB, TUAPABIMYECKUE CXEMbl TOPHOTO 000PYIOBaHMUS,
BOIPOCHI 10 KOTOPBIM 00513aTEIBHO €CTh B SK3aMCHAIIMOHHBIX OMIeTax.

Kpowme toro, niepBbie 1abopaTtopHbie paboThl IPOBOIATCS O MPOPAOOTKU MaTepHaia Ha JICKIHSX, a TeOpEeTHISCKas
4acTh METOJMYECKUX YKa3aHMH HENOCTaToyHa Juis TIIIyOOKOrO OCMBICIMBAHUS 33/1a4, IIOCTABICHHBIX B
nabopaTopHbIX paborax. Bor 3mech W moHamoOuThCs ydeOHas juTeparypa i Oojee TMONTHONW MOJITOTOBKU K
MepBbIM J1abopaTopHbiM pabotam. [Ipu opopMIcHHH OTYETOB MO JaOOPATOPHBIM PabOTaM MOTYT BO3HHUKHYTh
BOINPOCH! IO XapaKTePUCTHKaM THIPOMAaIIMH W THIPONPUBOJA, pa3MEPHOCTSIM K MaciuTaOHOi cerke. B
METOJIMYECKHX YKa3aHUSX CIENUAbHO MMOKa3aHbl TOJBKO BHJBI 3aBUCUMOCTEH 0€3 ykazaHHs pa3MepHOCTEl s
TOTO, YTO OBl IpU M300pa’KeHNHU TPaPHUKOB CTYJEHT CAMOCTOSTEIBHO BHIOpan Macmrad M ykasall pa3MepHOCTb
BEJIMYHH.

Jlaboparopusiii creHn «[MaApOMAlIMHBI U THIPONPHBOABD - COBPEMEHHBIN ammapar ¢ OOJBIINM HANa30HOM
neiicTBrs. J{Js yCIEIHOro OCBOSHUSI Kypca THPOIIPUBO/IA CTYJCHT 00s3aH O3HAKOMUTHCSI C €r0 YCTPOHUCTBOM U
BO3MOYHOCTSIMH.

CreHj sIBISETCS CJOKHOW MAIUHOM, [MO3TOMY YIPAaBICHHWE HM JIOBEPSETCS TOJBKO IPEMOJaBaTelio JIuho
nmabopaHTy, a rpymma cTyIeHToB (3-5 4eraoBeKk) 3aHOCAT MoKazaHus nmpruOopoB B Tabmmiy. Kaxmayio mabopaTopHyto
paboTy oTa Tpymnma MEHSeTCs, MOITOMY IIpH TMPOBEACHUU TOJHOTO Kypca KaXKIBIA CTYJIEHT CMOXET
HEMOCPEICTBEHHO M0yYacTBOBaTh B CHATHE MOKa3aHUil. Bo Bpems npoBeneHus pabOThl OCTalibHAs YacTh yueOHOH
TpynrIibl 3alMChIBACT IMOKa3aHWA CO CJIOB HEMOCPECACTBCHHBLIX YYaCTHHUKOB. Ilocne cHsATHS mOKa3aHMI CTYACHTBIL
MPOBOJSAT PacyeThl M CTPOST XapakTepucTHKH. Kak mpaBuilo, 3akaHUMBaTh Ja0OpaTOpHYIO paboTy CTYICHTY
NPUXOJUTCS CaMOCTOSITENBHO J0Ma, IMOTOMY YTO B ayJIMTOPHU BCE BPEMsI CKOHLEHTPUPOBAHO Ha MOJIYy4ECHHH
rapameTpoB, a 00paboTKa pe3yabTaToB M 0(hOPMIICHNE 3aHUMaeT JOCTATOYHO MHOTO BPEMEHHU.

Ecnu cTyneHT maccHBHO ydacTBYET B NMPOBEACHHHU JIa0OPAaTOpHOH pabOTHl M MPOCTO MEPENUCHIBAET €€ y ApYTHuX,
npu 3amuTe e€ y HEero HaBepHsKA IOSBSITCS TPYIHOCTH, T.K. ONBITHBIA MPENoJaBaTellb IO ONPEACICHHBIM




MIPU3HAKaM OIIPEIEIIUT 3TO Cpasy.

CoBpeMeHHbI CTeH] Aa€T BO3MOXHOCTh CTYAEHTY O3HAKOMHTHCS C a3aMH NPUKIAJHONW YacTH Kypca, CBS3aTh
TEOPHUI0 C MPAKTUKOW ISl TONYyYSHUsS LENOCTHOW KapTHHBI 3HAHWU. [l03TOMYy CTYIEHT JOJDKEH Cephe3HO
OTHOCHUTBCS K MPOBEJCHUIO PabOT U 3alUTE OTYETOB M0 JTAOOPATOPHBIM PAdOTaM, COCTOSIINX U3 MyHKTOB:

1. 3amaun m mens uccuenoBanus;2. Cxema W KpaTKoe ommcaHue creHna;3. TalOnmma u3MepeHWi W pe3ybTaThl
pacuetoB;4. I'paduku 1 BEIBOABI 10 paboTe. 3amuTa 1ab0paTopHbIX PabOT M0KHA MPOU3BOAUTECS PABHOMEPHO B
TEUEHHUH BCETr0 CEMECTPA, a HE B 3a4ETHYIO HEJIEIIO.

B HaCTOAIIEC BpEMA T'HAPaBINYCCKUE CUCTCMBI UCIIOJIB3YIOT B BO[[OCHaG)KeHI/II/I 1 MeJIMopalunu, MalllMHOCTPOCHUUN U
METAJUTYPI'HH, Ha BCEX BHJIAX TPAHCIIOPTA U B CTpouTenbeTBe. OC000 BaXKHYIO POJIb B Pa3BUTUH COBPEMECHHOM TeX-
HUKM WIPAlOT THIPABIMYECKHE W ITHEBMAaTHYECKUE IIPUBOJABI KAaK OCHOBHOE CPEICTBO MEXaHM3alUH H
aBTOMATHU3allMU TEXHOJIOTHUECKUX MPOILECCOB M IPOLECCOB YNPABICHUS Pa3IMYHBIMUH oObekTamu. B kauecTBe
UCTIOJTHUTENIFHBIX YCTPOWCTB TaKWe IPHBOJABI NMPUMEHSIOTCS B CTAHKAX M aBTOMAaTHYECKUX JIMHHAX, poOOTaX H
MaHUMYJIATOPAX, CUCTEMAax YIpaBIICHHUs aBTOMOOWIEM, caMOo€ToM Hu T. 1. [103TOMy NpW U3y4YeHHH Kypca JUis
Pa3BUTHUSI TEXHHYECKOTO KPYro30pa CTYASHTHI JOJKHBI CAMOCTOSATEIBHO CIEAUTH 33 JOCTHIKEHUSMH B PA3IMIHBIX
OTpACNsAX TEXHHKU, KOTOPbIE HCIOJB3YIOT THAPONpuBoj. IlodydeHHYI0 WH()OpMANHUIO CIEAyeT NOBOJHUTH JI0
COKYPCHHKOB U 00CY®/1aTh €€ C Mpero/aBaTeieM.

3HaHWe THIPONPHUBOJA TO3BOJIUT CTYJCHTAM B JAJbHEUIIEM CO3HATENBHO MEPEHTH K HM3YYCHHIO CIEIHATbHBIX
JICLIUILIMH, CBS3aHHBIX C TOPHBIMH KapbEePHBIMH U TOJ3EMHBIMUA MAallMHAMU, CTPOUTEIBHO-JOPOKHON TEXHHKOM,
MalIMHAMH JJ1s1 00OTAIICHUS TTOJE3HBIX UCKOMIAEMBIX, a TAKXKE C MPEANPUITHIMH Il UX PEMOHTA U 00CITyKUBaHUSL.
YuuThIBas YHHBEPCAILHOCTh THAPONPHBOA M €ro LIMPOKOE MNPHUMEHEHHWE B PAa3IMUHBIX OTPACISAX TEXHHKH,
HACTOATCIIBHO PCKOMCHAYETCA CTYACHTY OBJAJCTh HU3YyYaCMbIM MNPEAMETOM, 4YTO IIOMOXET €My CTaTb
KBaIM(UIMPOBAHHBIM TOPHBIM HWH)KEHEPOM, JIMOO TNPHMEHHTh CBOM 3HAHMS B MHBIX cdepax HHKEHEpPHOU
JIeATeIIbHOCTH.
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