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1. HEJIN OCBOEHHUS

Heap (MCHMILIMABI — GOPMHUPOBAHUE YMEHUH W HaBBIKOB, HEOOXOANMBIX [UIS W3YUYECHUS THAPABIMUECKUX MAIINH
U METOAOB HH)KEHEPHBIX pPAacdyeTOB THUAPO- M MHEBMONPHBOAA U1 HUX NPUMEHEHHUS B NPOEKTHPOBAHUH U
9KCIUTyaTallid TOPHBIX MAalIMH M OOOpYyNOBaHMSA, a TaKKE CHUCTEM BO3AYyXO- M BOJOCHAOKEHHS TOPHBIX
IPEAIPUATUH.

3agauy JUCHMILINHBI:

1. N3yueHue KOHCTPYKIMH, MapaMeTpOB M XapakTEPUCTUK TUAPABIMYECKMX M ITHEBMAaTHUECKUX MalIUH U
NpUoOpeTeHNEe HaBBIKOB HH)KEHEPHBIE PAaCYETOB I'MIPOITHEBMOIIEpEad Ha OCHOBE 3aKOHOB TH/IPABIIHKH;

2. [IpnoOpeTeHre HaBBIKOB COCTABICHHS NMPHUHIMITHAIBHBIX THAPO- U THEBMOCXEM ISl IPIMEHEHUS B pa3padoTKe
M DKCIITyaTalllu TUAPOITHEBMOIIEPEAY;

3. IlpnoOpeTeHne MpakTHYECKUX HABBIKOB PAaOOTHI ¢ THAPOIPUBOAOM B JIAOOPATOPHBIX YCIOBUSAX U ONPEIEICHUS
€r0 XapaKTEPHUCTHK.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT' PAMMBI

Yacte OIIOII BO (6a3oBast, BapuaTHBHAs) | BapuarusHas

2.1 TpeboBaHNs K NpeIBaApUTEIbHON NOATOTOBKE 00y4YalOLINXCsl

2.1.1 | HaueprarenbHasi reOMeTpHs, MH)KEHEPHAsl M KOMITbIOTEpHAs rpaduka

2.1.2 Dusuka

2.1.3 | Teopernueckas MeXaHHUKa

2.1.4 | TexHOJOTrHsA KOHCTPYKIIMOHHBIX MaTepUaJIOB

2.2 Jucouniannsl (Moay/u), npaktuku 1 HUP, 111 KoTOphIX HE06X0AMMO OCBOCHHE TAHHO
AUCHMILUIMHBI KaK NMpeallecTBylolee

2.2.1 | KoHcTpyHpoBaHKE TOPHBIX MAIIMH 1 000pyIOBaHUS

2.2.2 | I'opHble MaIIHHBI X1 000PYIOBaAHHE

2.2.3 | IlpousBojaCTBEHHAs IPAKTUKA I10 MOJTYYEHHIO IPO(ECCHOHAIBHBIX YMEHHUI U HABBIKOB - 2

2.2.4 | Ilpou3BojCTBEHHAs IPAKTUKA IO MOJTYYSHHIO NPO(ECCHOHABHBIX YMEHUH U HABBIKOB - 3

2.2.5 | IlpousBojacTBEHHAs MPAKTUKA I10 MOJTYYEHHIO IPO(ECCHOHAIBHBIX YMEHHUI U HABBIKOB - 4

2.2.6 | IlpepauruioMHasi IpakTHKA 1151 BBIIOJHEHUsI BBITYCKHOW KBaJIM(HUKAIIMOHHONW pabOThI

2.2.7 | HayuHo-HccieioBaTenbckas paboTa

2.2.8 | 3ammra BBITYCKHOM KBaTU(HKAIMOHHOI pabOThI, BKIIFOYAsk MOJATOTOBKY K IIPOIEype 3alluTe U
IpOoLEAypY 3aIUTE

3. AHIAUKATOPHI ®OPMUPOBAHHUA KOMITETEHIIA,
COBMEHIEHHBIE C PE3YJBTATAMM OBYYEHUS IO JUCIIUTIJIMHE

VK-1: cnocoben OCYUIICCTBJIATH KpI/ITI/I‘IeCKI/II\/‘I aHaJIn3 IPOLECCOB, CUCTEM, HpO6J’IeMHBIX CI/ITyaL[I/Iﬁ Ha OCHOBEC
CHUCTEMHOT'O nmoaxoaga C HCIIOJIBb30BAHHUEM COOTBETCTBYIOLIUX AHAJIUTUYCCKUX, BBIYUCIIUTCIIbHBIX u
OKCIICPUMCHTAJIbHBIX METOAOB, BBIpa6aTBIBaTB CTpAaTeruro HeﬁCTBHﬁ

3HaTh: 3-1 yCTpOHCTBO TAOOPATOPHBIX U HCITBITATEIFHBIX CTCH/OB;
3-2 METOUKY MOJIyYEeHUs! SKCTIEPUMEHTAIBHBIX JIAHHBIX Ha CTEHAE;
3-3 npaBuiia OXpaHbl TpyJia Ipu paboTe Ha JTaGOPATOPHOM U UCTIHITATEILHOM CTEHJIE;

YMmern: V-1 U3MEPATH THAPOANHAMUYCCKUE TapaMETPbI C TPUMEHCHHUEM THUIIOBBIX U3MEPUTCIIbHBIX
pudopoB;
VY-2 cTpouTh XapaKTepPUCTUKH TMIPOMAILIMH 110 pe3yJIbTaraM JabopaTOPHBIX UCCIIeJOBAaHHH;
Brnaners H-1 paboTsl Ha 1abOpaTOPHBIX CTEHIAX.
HAaBBIKOM:

VYK-2: cnocobGeH coOupaTh W HHTEPIPETHPOBATH JAaHHBIE W NMPUHUMATH PEIICHHE B CIOKHBIX CHUTYallHsSX B paMKax
CBOEU IEATENbHOCTH, YMEHHE OOOCHOBBIBATH NPHHATHIC PEIICHHS, YIPABIATh NMPOEKTOM Ha BCEX JdTamax €ero
YKU3HEHHOTO LIMKJIA

3HaTh: 3-1 cTpyKTypy THAPONPUBOA U XapPAKTEPUCTUKHU IPIMEHAEMOT0 000PYIOBaHIS;
3-2 MeTOJIMKY pacueTa U MPOeKTUPOBAHUS TUApONEpeaay;
VYMmers: V-1 ocymecTBIsATh BEIOOP THAPABINYECKOT0 000PYAOBAaHUS U allaparypsl JUIsl 3alaHHBIX

TECXHOJIOTHYCCKUX YCHOBHﬁ;
V-2 «gurtatb» TUAPABJINYCCKHUE CXEMbI;

BJ'IEIHGTL H-1 MMPOBEACHU TUITOBBIX THAPOAMHAMUYCCKUX pPaCUCTOB U BBI60pa TUAPOMEXaHUYCCKOTO
HAaBBbIKOM: 060py,Z[OBaHI/I$I.

OIIK-16: ciocobeH y4acTBOBaTh B HCCIIEIOBAHUAX 00BEKTOB MPO(ECCHOHAIBHON NEITEIFHOCTH U UX CTPYKTYPHBIX
JJIEMEHTOB




3HaTh:

3-1 cTpyKTypy MHEBMOIPUBOJA U YCTPONCTBO MHEBMATUUECKHUX MAIlIKH;
3-2 NPUHLUIIBI COCTABICHHS CXEM TUAPABIMYCCKUX M THEBMATHYCCKUX MEpeay;
3-3 TUMNOBbIE CUCTEMBI BOJOCHA0KEHHUS U OTOIUICHHUSI TOPHBIX MPEANPUSITHI;

YMern: V-1 HO)IGI/IpaTI) HHCBMOO60pyL[OBaHI/I€ JUIA 3aJaHHBIX TCXHOJIOITMYCCKUX yCHOBHﬁ;
V-2 PacCUYUTHIBATH HECJIOKHBIC CUCTCMbI BO,Z[OCHa6)KeHI/I$I " OTOINJICHUA,
BJ'IaHeTI) H-1 mowucka I/IH(l)OpMaHI/II/I B cnpaBquoﬁ HOpMaTI/IBHO-TeXHquCKOﬁ JOKyMCHTaluU.
HAaBBbIKOM
4. CTPYKTYPA U COAEP)KAHHUE
Kou-
KO).I HaumeHoBanue pa3jiejioB U TeM
Cemectp BO Komnerennuu | Jlureparypa | Ilpumeuanue

3aHATHA /B 3aHsATHS/

qacoB

1 Paznen 1. F'magpaBinyeckne MalIHHbI 6 31

1.1 I'uapaBnryeckre MalIMHbI U IEpeIadn. VK2
Paboune )HIKOCTH THIPOIPHBOIOB.

o 3-1,3-2 JI1.1,
CrpykTypa, npunuun aekicrsus 1 KI1J 6 4 OMK-16 1.2
TUIPOo0OBEMHBIX Iepeay 32 1 2' 1
(rugponpuBoa). -
/nekuusi/

1.2 OOBEMHBIE HACOCHL. VK2
[IpuHuMn nelcTBUs, OCHOBHbIE 3.1.32 .1
IapaMeTphl U XapaKTePHCTUKH 00BbEMHBIX 6 4 OHi(-l 6 Hl. 2’
HacocoB Hacockl poTopHBIE U OPIITHEBEIE, 3.2 1 2' 1
IPUHIUNUATIBHBIE CXeMbl H KOHCTPYKLUH.

[nexuust/

1.3 OnpeenieHne paboYnX M KaBUTALMOHHBIX YK-1 JIL.1,
XapaKTEePUCTHUK IUIACTUHYATOr0 HACOCA. 6 3 3-1, 3-2, 3-3, JI1.2
/nadoparopHas/ V-1,¥-2, H-1 JI.3.1

1.4 Pacuer ocHOBHBIX napamMeTpoB 11
KOHCTPYKLIMH aKCUAJIbHO-TIOPIIHEBOTO 6 5 YK-2 J'Il. 2’
Hacoca ¢ HAKJIOHHBIM OJIOKOM IMJIMH/IPOB. V-1, V-2, H-1 1 2' 1
/mpaxTHKa/ o

1.5 OO0BEMHBIE THAPOABUTATENH.

I'mppomotopsl. Kimaccudukanyst, npuHIum VK2

JIeHCTBHS, OCHOBHBIE IAPAMETPHI U 3.1.32 .1
xapaxkTepucTuku. CHI0BbIE 6 4 OHi(-l 6 Hl. 2’
ruapourmnHapsl. Kinaccupukanus, 32 1 2' 1
MIPUHLMUI AEHCTBHS, OCHOBHBIE ITapaMeTPhI -
U XapaKTePHCTUKH.

/nexnms/

1.6 Onpenenenne  pabodux — XapaKTEPUCTHK YK-1 JI1.1,
TUIPOMOTOPA. 6 3 3-1, 3-2, 3-3, JI1.2
/naGoparopHas/ V-1,¥-2, H-1 JI.3.1

1.7 OnpeneneHue XapakTepuCTUK YK-1 JI1.1,
TUPOLIMIINH]IpA. 6 3 3-1, 3-2, 3-3, JI1.2
/naGoparopHas/ V-1,¥-2, H-1 JI.3.1

1.8 Pacuer ruaponprBoia CHCTEMBI TOPMO30B

J1.1,
ABTOMOOWIISL C THAPOBAKYYMHBIM 5 YVK-2 1.2
YCHIIUTEIIEM. 6 V-1, V-2, H-1 ’

J1.2.1
/mpakTuka/

1.9 Hanpasnstromas u perynupyromias VK2
rujpoanmapartypa. CxeMbl BKIFOUCHUSL. 3.1.32 JI1.1,
O0nacTb npuMeHeHus. BeromoraTensHble 6 4 Ol'li(-l 6 J1.2
YCTpOHCTBA M THAPOJIMHUY. 32 J1.2.1
/nexuust/

1.10 OmnpeneneHue OCHOBHBIX MapaMeTPOB 1
PacXo/iHOM XapaKTepHCTUKU IIAPHUKOBOTO VK2 JI1.1,
MIPEAOXPAHUTEIBHOTO KJIallaHa MpPsSMOTo 6 2 JI1.2
o Vv-1,V¥-2,H-1
JIeCTBYSL. JI1.2.1
/mpakTuka/

2 Pa3zpnen 2. Fuaponepenayuu u 6 30
rujpaBjinyecKie CHCTeMbI

21 O0BEMHBIE THIpOTIEpEIauH
(TUAPOTIPUBOIBI ). YK-2
Heperynupyemslit rugponpusos, 3-1,3-2 JI1.1,
TUJIPOIIPUBO/L C IPOCCENBHBIM U 6 6 OIIK-16 JI1.2
00BEMHBIM peryinpoBaHueM. CXeMbl 3-2 J1.2.1
BKJIIOUCHYISI, XapPAKTePHCTUKH.

/nexuust/

22 HccnenoBanue XxapakTepuCcTHK 00BEMHOTO
peryJmpyemMoro ruiponpuBo/a ¢ YK-1 JI1.1,
MOCTYNATENbHBIM JIBUKEHUEM BBIXO/IHOTO 6 3 3-1, 3-2, 3-3, JI1.2
3BEHA. V-1, V-2, H-1 J1.3.1
/1adopaTopHast/




HccnenoBanne XapakTepUCTHK 00bEMHOTO

23 pEryaupyeMoro ruJponpuBoa ¢ YK-1 J1.1,
BpallaTeIbHBIM JBHKEHHEM BBIXOJHOTO 3 3-1, 3-2, 3-3, JI1.2
3BEHA. V-1,¥-2, H-1 J1.3.1
/nabdopaTopuasi/

24 PacyeT BBIXOZHBIX TAPaMETPOB .1
HEperyJaupyeMoro ruJporpuBojia ¢ 5 YK-2 Hl. 2’
MIOCTYTATEbHBIM THAPOJBUTATEIEM. V-1, V-2, H-1 1 2' 1
/mpakTnka/ o

25 Pacuer mapaMeTpoB rHAPONPUBOAA C 1.1
00BEMHBIM yIIPaBICHHEM H 5 YK-2 J'Il' 2’
BpallaTeIbHbIM I'HPOJBUIATEIIEM. V-1,V¥-2,H-1 1 2' 1
/mpaxTHKa/ -

26 I'mppoauHaMuYecKue Iepeadm.

VYerpoiictBo  u paboumit  mporecc YK-2

rugpoMydTel M ruppoTpaHcdopmaropa. 3-1,3-2 JI1.1,
I'mapocucremsl Ui MOJa4YM  KUAKOCTH. 4 OIIK-16 JI1.2
CucreMbl BOJOCHAOKEHHSI U OTOIICHUS 3-2 JI1.2.1
TOPHBIX HPENPUITHH.

[nexuust/

27 Pacuer runpoanHaMuueckoi nepenayu no VK-2 JI1.1,
METOJy TIOJI00HSI. 2 V1. V-2, H-1 J1.2
/mpakTuka/ ’ ’ JI1.2.1

28 JluHaMHUYeCKHe HACOChI. Y CTPOMCTBO U YK-2 1.1
XapaKTEePUCTHKH [IEHTPOOEKHBIX 4 3-1,3-2 Hl' 2’
JIOTIACTHBIX HACOCOB. OIIK-16 1 2' 1
/nekuusi/ 3-2,3-3 -

2.9 OmpeneneHne  JOIMYyCTHMOH — BBICOTHI M1
BCACBhIBAHUS Pa3IUUHBIX JKUIKOCTEN 2 OIIK-16 1 1' 2’
LEHTPOOEKHBIM HACOCOM. V-2, H-1 1 2' 1
/mpakTHKa/ o

2.10 M3yueHne KOHCTPYKIMH T'HIPOIPUBOAA VK2 JI1.1,
MEXaHU3UPOBAHHON KpEMU U THAPOCTOEK. 2 V2. H-1 J1.2
/mpakTuka/ ’ JI1.2.1

3 Pazoen 3. IIneBMaTHYeCKHE CHCTEMbI. 11

31 OO611Ke CBEIEHUS O THEBMATHYECKUX OIK-16 1.1
cucremax. [TneBmonpusoa. Kommpeccops. S
IMueBMoOaNIapaTypa. 4 31,32 JJ;IZZZ
/nexuus/ -

32 [THeBMOIPHBOB! TOPHBIX MALIUH.

Tunosble MHEBMOIPHBOIBI FOPHBIX

MamuH. [TpoMbInuIeHHEIE

MTHEBMATUYECKHUE CETHU TOPHBIX OIIK-16 JI1.1,
npeanpustuii. OCHOBHbBIE IpaBUIa 2 3-1,3-2 J1.2
SKCIUTyaTalyy TUIIOBBIX THAPO- U J122
ITHEBMOIIPHBOJIOB Ha TOPHBIX

HpeIIPUSITHAX

/nexuust/

33 OcHOBHBIE IIPaBUIIA AKCILTyaTal[HU THAPO- VK-1 .1
W TTHEeBMOIIPUBOJIOB. BcromoraTensHble o
YCTpOIiCTBa U THIPOIHHHH. 3 3-11 ’ 3;22’ 31_} " JJ111321
/nagopaTtopuas/ e -

34 Pacyer nHeBMONPHBOA JUISL OTKPBITHS L1
mmbepHOI 3aCTIOHKU B TEXHOJIOTHI ) OIIK-16 J'll' 2’
oboraieHus. V-1, H-1 1 2' 1
/mpakTuka/ o

4 CamocTosiTeJibHast pad0oTa CTyIeHTa 90

4.1 PaboTa ¢ 1eKIMOHHBIM MaTepuaIoMm, VK-2 11
MIOUCK U 0030p JIUTEPaTyphl U 3-1, 3-2, 1 1'2’
NIEKTPOHHBIX HCTOYHHKOB HHPOPMAIIHH OIIK-16 1 2'] ’
10 MHIMBUYaIbHO 33JaHHOI poOiieme 10 3-1, 3-2, 3-3 1 2' 2’
Kypca. YK-1 35 2

3-1,3-2,3-3

42 TeMsl 1711 caMOCTOSTETLHOH IPOPAOOTKH: VK-2
KOHCTPYKTHBHBIE OCOOEHHOCTH 3-1.32 JT1.1,
THIPOMAIIHH; THIOBBIE THIPOCUCTEMBI OH’K-I 6’ 1.2,
TOPHBIX MATIIMH; 0COGEHHOCTH 20 3-1,3-2,3-3 J2.1,
9KCILTyaTaIluH THIPOIPHBOIA B VK-1 J122
Pa3IMYHBIX YCIOBHUSIX. 3-1,3-2, 33

43 TToaroroka u 3amuTta JIP Nel,2 o 15 VK-1 131
NEPBOMY NEPUOY TEKYIIEr0 KOHTPOJIA. VY-1,V-2,H-1 )

44 TToaroroska u 3amngura JIP Ne3-6 o VK-1
MOCJIEIHEMY TIEPHOJTY TEKYIIEro 25 V1. V-2, H-1 J13.1
KOHTPOJISL. i ’

45 BrinonHenue pacyeTHO-rpaduuecKoro 20 YK-2 132
3aJIaHUs] YueOHOM AUCIMILIMHBL V-1, V-2, H-1 i




5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTPOJIbeIe BOIIPOCHI 1JIA CaMOCTOATEIbHOM MNOATOTOBKH K Telcymeﬁ H leOMe)KyTO'lHOﬁ arreCranumu
M0 UTOraM M3yY€HUS JTUCHUIIJINHBI

KoHTpoJsibHbIE BONPOCHI 1JIsl CAMOCTONITEIbLHOM MOATOTOBKH K NPOMEKYTOUYHOI aTTecTalMu (MaTepHaJIbl
JJIAA ONE€HKHU 3HAHM# YK-1 3-1, 3-2, 3-3; YK-2 3-1, 3-2; OTIK-16 3-1, 3-2, 3-3)

1.00béMHBII  runponpuBon. CrpykTypHast cxema. OCHOBHBIE DJIEMEHTBI: HAcoC, T'MIPOJBHUIaTelb,
THpOanaparypa yrnpasieHus, padouas ®KUAKOCTb. X QyHKIUH B CTPYKType THIPOIPHBOJIA.

2. OcHOBHBIE CBOWCTBA THAPOIPUBOA K 00JIACTh X S(PPEKTUBHOTO IPUMEHEHHS B TOPHBIX MaIINHAX.
3.Pabouas >xuakocts ruaponpuona. OCHOBHbIE (HU3MYECKHE CBOMcTBa paboumx sxuakocreil. TpebGoBanws,
npeabsBiIsieMble K HUM. THUIBI pabovMX >KUAKOCTEH B TMAPONPUBOZE FOPHBIX MallMH. MHHepalbHbIE Macla.
Kputepun oneHKr IpUTOAHOCTH MUHEPAJIBHBIX Macey, MPUMEHIEMbIX B TOPHBIX MaIlIiHAX.

4.Bonomacisable dMyabcud. OCHOBHBIE THIBI, 007acTh WX mpuMeHeHus. CocTaB M CHOCOO TPUTOTOBIICHUS
BOJIOMACISIHBIX AMyJibcuil. CpencTBa il TOIACpKaHWS OCHOBHBIX CBOHCTB pabodell JKHIKOCTH B
runponpuBoe. CriocoObl OYHCTKH, UX JOCTOWHCTBA U HEJJOCTATKH.

5.0Heprerndecknil OamaHc ruapomnpuBoaa. [loTepn MOITHOCTH B THAPOMAIINHE: OOBEMHBIC, MEXaHUYECKHE,
runpaBianueckue. [loustus o6pémuoro KIII, mexannueckoro KIIJ[ u ruapaBnudeckoro KITJ[. O6muit KIIJ]
rugpomaniH. CxeMbl 00beMHBIX IOTEPh B HACOCE U THAPOJBHUTaTEIE.

6.BeIxonHBIe U BXOJHBIE ITapaMeTphl THAponpuBosa. Kak onpenenuTs BBIXOAHBIE MapaMeTphl THAPOIPUBOAA,
€CJIM U3BECTHBI BXOJHbIE U TEXHHUYECKUE XapaKTepPUCTUKH Hacoca ¥ THAPOABUTraTens?

7.00béMubIe Hacochl. Pabouast kamepa Hacoca. IlpuHiumbel neiictBus Hacoca. [Iporiecchl BcachbiBaHUS U
HarHeTaHUs >KUIKOCTH B Hacoce.

8.OcHOBHBIC MTapaMeTphl Hacoca: pabouunii 00bEM, TeopeTHUecKas 1 (hakTHdeckas mojaada, oosémubii KI1/, ero
3aBHCHMOCTh OT JaBlicHUs. HoMHHANEHOE M MaKCHMallbHOE TaBIICHHE, MOITHOCTh. OCHOBHBIC THUIIBI HACOCOB,
MPUMEHIEMBIX B THAPOIIPUBOAC TOPHBIX MAIIHH.

9.l'mgponBuraTtend  TOCTYHATEIBHOTO  IBIDKEHHS  (THAPOUMIHHAPHI).OCHOBHBIE  THIBI:  IOPIIHEBEIE,
IUTYH)KEpHBIC, TeJeCKOmMUueckue. [ MApOUMIMHAPHT € OJHOCTOPOHHMM INTOKOM H THIPOIMIUHIAPHL C
JIBYCTOPOHHUM IITOKOM.

10.BeixoaHple mapaMeTpbl THUAPOIWIMHIpPA: YCWIME Ha TOpIIHE, CKOPOCTh mopiiHs, oO0bemHbdn KIIJI,
MOIITHOCTb.

11.KoHcTpyKuusi NOPUIHEBOTO THIPOLMWINHIPA C OJAHOCTOPOHHMM IITOKOM. CHOCOOBI OOpHOBI C MEepeTOKaMu
JKUKOCTH B THUIAPOIMIMHApPE. TpH CXEeMbl MOAKIIOYEHHS THAPOLMIMHIpAa K HamopHoW mmHHMU. OO6sacTb
MPUMEHEHUS THAPOLMIMHAPOB B TOPHBIX MAIIUHAX.

12 .ITopuraeBbie TuapoMoTOpbl. OcHOBHEIC THITHL [IpuHINT AericTBus. OCHOBHEBIC TapaMeTphl: paboduii 00bEM,
4acTOTa BPALICHHUS, KPYTAIINH MOMEHT, MOITHOCTH, 00BhEMHBIN KIT/I.

13.Ilpumenenne oOpaTUMBIX HACOCOB B Ka4eCTBE THAPOMOTOPOB. CKOPOCTh U MEXaHWIECKHE XapaKTEPUCTHUKU
THIIPOMOTOPOB.

14.BeicokOMOMEHTHBIe TuAponaBuratenu. OCHOBHBIC THITBI, YCTPOWCTBO, NPHWHIWI HAeWcTBHs. Paboume
mapaMeTpsl BEICOKOMOMEHTHBIX THAPOJBHUraTelNeil: pabounii 00bEM, KpyTANIHMA MOMEHT, YacTOTa BpaIleHUS,
MOITHOCTH. O6JaCTh MPUMEHEHHUS THAPOMOTOPOB M BBICOKOMOMEHTHBIX THAPOABHUraTeIeH B TOPHBIX MAIIMHAX.
15.T'unpopacnpenenurenu. Haznauenne. Kinaccudukanuus. JInneliHOCTh, no3uuoHHOCTh. Crioco0 ynpaBieHus..
YcnoBHOE 0003HaUCHUE THAPOPACTIPEASTUTENCH.

16.I'uapopacipesemnuTeny ¢ IUIMHAPHYECKUM 30JO0THUKOM. JIOCTOMHCTBa W HEJOCTaTKH. 30JIOTHUKH C
MOJIOXKHUTEIBHBIM, OTPULIATEIIFHBIM U HYJIEBBIM NEPEKPHITHEM OKOH, X 00NaCTh IPUMEHEHHS.
17.'mapopacpeenuTeNd ¢ IUIOCKAM 30JIOTHUKOM. JIOCTOMHCTBa, HENOCTaTKH, OO0JacTh NPUMEHEHHS,
OCHOBHBIC THITHL. KilamaHHBIE pacmpefelnTeNIn, UX CBOHCTBA M OOJNACTh MPUMEHEHHUs. [ mapopacrpenennTenn
KakK 3JEMEHThI THAPOABTOMATHKH: KOMaHJHBIE W CHJIOBBIE ruapopacnpenenurend. Mx naznauenne. O061acTh
MPUMEHEHHUS B TOPHBIX MaIlIMHAX.

18.06parnsle knanansl. HasHauenue, ycTpoiicTBO, IPUHINI ICHCTBUS, CXeMa BKJIIOYEHUS B THAPOCHCTEMY.
19.I'unpo3aMKu OHOCTOPOHHETO U ABYCTOPOHHEro JeiicTBusa. HazHaueHue, yCTpOHCTBO, MPUHLUN ACHCTBUS,
cxema BKIIIOYEHUs B ruapocucreMy. O01acTh NPUMEHEHNS B TOPHBIX MalIMHAX.

20.Knanan «MJIN», cxema, MpUHIUT IEHCTBUS, 00JIaCTh IPUMEHEHUSI.

21.IlpenoxpanuTensHple KiamaHel. HasHaueHwe, cxema BKIIOYEHHS B TuapocucteMy. Kiamanel mpsiMoro
JNEHCTBUA: IIApUKOBBIE, KOHYCHBIE W IUIyHXepHble. CTpyKTypa, NpHUHIWI JeHCTBHSA, pacXomHas
XapaKTepUCTHKA, JOCTOMHCTBA M HETOCTATKH.

22 KanaHsl HelIpsiMoT o JieiicTBus. HasHaueHune, cxema, IPUHIUT AeHCTBHSA, TOCTOMHCTBA U HEOCTaTKH.
23.IlpenoxpaHuTeNbHble KIIANaHbl THIPOCTOEK IIaxXTHOW Kpemu. TpeOoBaHWs, NHpeabsBIsieMble K HHM,
OCHOBHBI€ THIIBI U XapaKTEPUCTUKH.

24.TlepenuBHbIE W peAyKIMOHHBIE KianaHbl. VX Ha3HaueHHe, cXeMa BKJIIOYEHHs, MPUHIMN nelcTus. O0nacTb
MPUMEHEHHUS B THAPONIPUBOIC TOPHBIX MAIIMH. Peje naBneHwst, MPUHIIHI JSHCTBHS, CXeMa BKITFOYCHHUS, 00JIaCTh
NPUMEHEHUSI.




25.Perynatopsl pacxona xuakocTH. HasHaueHue, OCHOBHble THUIBI U ux ycrpoiictBo. Ilpocteie
HeperyJiupyeMble apoccend. Pacxox skuakoctu 4yepe3 HuX. JInHelHble W HeMMHEHHbIe npoccenu. Mx obnacth
MPUMEHEHUS.

26.Perynupyemsle npoccend. Ha3HaueHHe, OCHOBHBIE THUMNBI. PerynupoBOUHBIE M MEXaHHYECKHE Xapak-
TEPUCTHUKH PETYIUPYEMBIX APOCCENEH.

27 Perynatopsl IMOTOKa KHUAKOCTH. Ha3HaueHue, yCTpOWCTBO, MpPHUHIUN JAEHCTBUs. PeryaupoBodHble
XapaKTEePUCTHKH PETYIATOPOB MOTOKA. OCHOBHEIC THITHI M 00JIaCTh IPIMEHEHHS B TOPHBIX MAITIHAX.
28.BcromoraTenbHbIe YCTPONCTBA U THAPOIUHUH. Pe3epByapsl M KOHTUITMOHEPHI pabodel >KUIKOCTH, (QUIBTPHL.
T'mapoakkymynsTopsl. Pacder runponuauii. JKectkre u rubkue TpyOOIpoBOIbL.

29.I'maponpuBoOJ ¢ HEYNPaBIAEMOW CKOPOCTBIO THIpOABUTATENs. [IpHHIMIHAIbHAS THAPOCXEMa THUIIOBOTO
THUIPONPHBONA. BBIXOMHBIE MapaMeTphl: YCHINE Ha MOPIIHE, CKOPOCTh MOPIIHS, MOMIHOCTE. OCHOBHBIC
3JIEMEHTHI IPHUBOJIA, X Ha3HaueHrne. CxeMa IMUPKYJILIUA KUAKOCTH. JJOCTOMHCTBA M HEIOCTATKH THAPOIIPUBO-
na. O6nacTh IPUMEHEHUs B TOPHBIX MalllHaX.

30.I'maponpuBoa ¢ ApoccenbHbIM ynpaBneHueM. OCHOBHBIE IPU3HAKU, JOCTOMHCTBA U HEAOCTATKU. TpH CXeMbI
BKIIIOYEHUs Jpoccens. Ilpumepbl HMpHMEHEHUs TUAPONPHUBOAA C JPOCCENBbHBIM YIpaBI€HHEM B TOPHBIX
MallHax.

31.PerynupoBoYHbIE U MEXaHUYECKHE XapaKTePUCTUKU THAPONIPUBOAA C IPOCCEIEM, YCTaHOBIEHHBIM B HAIOPE.
32.PerynupoBOYHbIE U MEXaHUYECKHE XapaKTePUCTUKU THAPONIPUBOAA C IPOCCEeM, yCTaHOBICHHBIM Ha CIIMBE.
33.PerynupoBOYHbIE M MEXAHUYECKHE XapaKTEPUCTHKU TUAPONPUBOAA C JIPOCCENEM, YCTaHOBJICHHBIM
NapajulebHO TUAPOLMIMHADPY.

34 I'maponpuBoa ¢ OOBEMHBIM yIIpaBlieHHEM. JJOCTOMHCTBA M HEIOCTATKH. PerymnpoBOYHBIE XapaKTEPUCTHKU
TUAPONPUBOAOB C PETYIUPYEMBIM HACOCOM U C PETYJIUPYEMBIM THAPOABHUraTesneM. JJOCTOMHCTBA Ka)KIOro U3
paccMaTpuBaeMbIX NPUBOAOB. MexaHuWyeckass XapaKTEpUCTHKAa THUAPONPUBOAA C PETYIUPYEMBIM HACOCOM.
O0nacTh NPUMEHEHHUS THIPONIPHBOJIA C 0OBEMHBIM YIPaBJICHHEM B TOPHBIX MAlIMHAX.

35.Cnepsiiinii tuapaBnudeckuil nmpuBoa. CTPyKTypa, OCHOBHBIE 3JeMEHTHI. [IpUHIMI OEHCTBUS CHEASIIEro
THAPONPUBOJA C JKECTKOH 0OpaTHO# cBsi3plo. CTaTMYecKWe M JAMHAMUYECKUE XapPAKTEPHCTHKU CIIESIIETO
ruaponpuBozaa. O6sacTs MPUMEHEHHS CIIEAANIEr0 THIPONPHUBO/IA B TOPHBIX MalIMHAX.

36.I'unponuHamudeckue nepenaun. Hasznauenue, nocronHctBa. CTpykTypa, yCTpOHCTBO U NMPUHLIHUI JIEHCTBHUS.
I'mapomydTel. Cxema, MPUHLMN ACHCTBUS, OCHOBHBIC MapaMeTpbl: KPYTSLIMH MOMeEHT, ckojbxkenue, KII/I.
Brerrane u mpUBeICHHBIC XaPaKTEPUCTUKN THAPOMY (T.

37 I'mmpotpanchopmaropel. Cxema, TPHUHIMI JCHCTBHSA, OCHOBHBIC ITapaMETphl: KpPYTAIIMHA MOMEHT,
ckonexenne, KI1/1. BHenrane u npuBeeHHBIC XapakTepucTUku. O0IacTh IPUMEHEHHS THAPOTIEPEIad B TOPHBIX
MalIlHaX.

38.Tunosoit TUAPOIPUBOL MEXaHU3UPOBAHHOMN kpenu. IlpuHuunuanbHas TUAPOCXEMA, OCHOBHBIE
9JIEMEHThI, WX Ha3HaueHue. HacocHble CTaHUMM MEXaHU3UPOBAHHOW KpENH, OCHOBHBIE THIbI, COCTaB.
PacxonHast xapakTepucTHKa HACOCHOM CTaHIMU. Pabovast )HUIKOCTh THIPONPHBOJIA MEXaHU3UPOBAHHOM KpEIH.
39.0cHoBHBIE TIapaMeTPhl THIPONPHUBOJA MEXaHU3HPOBAHHOW  Kpemu: Mojada HACOCHOHM CTaHIMu, pabouee
JIaBJICHUE, ABJICHUE MPEBAPUTEILHOTO pacropa ruIpOoCTONKY, JIaBlieHne cpabaThiBaHUs MTPEAOXPAHUTENEHOTO
KJIallaHa TUAPOCTOMKH.

40.I'mgpocTo¥KM IIAXTHBIX MEXaHM3HPOBAHHBIX Kpemed. HasHaueHue, OCHOBHBIE THIIBI, MX YCTpPOICTBO.
TpeGoBanusi, mpenbsBIsieMble K THIpOCcTOoiikam. Cxema BKIIOUCHHS B TuapocucteMy. OCHOBHBIC PEKUMBI
paboTHI THIPOCTOHKH, ee pabodas XapakTepucTuka. Paboune mapaMeTpsl THIPOCTONKH.

41.I'mopaBnuyeckue CHCTEMBI UL IMOJa4H SKUAKOCTH. CHCTEMBI BOJOCHAOXCHHS M OTOIUICHHS TOPHBIX
MPEINPUATHH, KOHCTPYKIIMHA ¥ OCOOCHHOCTH pacuéTa, IKCILTyaTalus 1 MOHTaX.

42 JluHaMI4YeCcKUe TUAPOMAIIMHEL. [ MAPOTYpOUHBL. Y CTPOMCTBO M XapaKTEPUCTUKH IEHTPOOESKHBIX HACOCOB.
Hacocsl Tpenus.

43 ITHeBMaTHuecKkue cHUCTeMBI. a3 kak pabodee Telo MHEBMONPHBOAA, HCTEUCHHE Taza U3 pe3epByapa.
JlocTouHCTBa U HEOCTATKU ITHEBMOIIPUBOAA.

44 ITHeBMaTHUECKHE  MAIIMHBI:  KOMIIPECCOPHI M THEBMOJBHraTeNd. VIHAWKAaTOpHas  AWarpamma.
MHoromwInHApOBEIE KoMmupeccopbl. ITHeBMaTuueckas annaparypa. [IHeBMaTtudyeckuil NPUBOJL  TOPMO3HOM
CUCTEMBL.

45 ITpoMbIIITICHHBIE THEBMATHYECKHE CETH TOPHBIX Hpeanpustuii. OcHOBHBIE TpeOOBaHMS K MOHTAXYy, HaJaIKe
U KCILTyaTalluu THEBMOTHAPOCUCTEM.

Bonpocs! 1j151 npoBepKH YMEHHI M HABBIKOB:

1.0npepenuth ycunue Ha mToke ruapoumnupapa D=100MM npu naBieHud B
TUIPOCHCTEME P=100xr/cM?, k1 —He YUYUTBIBATh.

(YK-2V¥-1,V-2,H-1)

2. YKaXuTe Ha CXeMe MECTEPEHHOr0 Hacoca HaIpaBlIeHHE

BpallleHUs IECTEPEH U HATIPABJICHUE IBIKEHUS JKUIKOCTH.

(VK-2V¥-1,V-2)




3.0npenenuTs CKOpPOCTh MPSIMOTO ¥ 00paTHOTO X0J1a ITOKA
rugpoumnaapa D=100mm, d = 50mMMm npu pacxone Q=60n/mun  (YK-2 V-1, V-2, H-1)
4. Kaxue criocoObl MOHTa)Xa pyKaBa BHICOKOTO JIaBJICHUS ITPABUIIbHBIE?

a. IIepsslil 1 BTOPOIL crtocod
6. [TepBblii 11 4eTBEPTHIH cIOCOO
B. Bropoii u Tpetwmii crmoco6
r. BTopoii u 4eTBEPTHIi crIoc00 ] . " y
(YK-2¥-1,V¥-2)
5. Ilo xakoif (hopMyJTie pacCUUTHIBACTCS 3aTpadyeHHAs MOITHOCTh THAPOMOTOPA U 110 KaKOH - THAPOIMIHHAPA?
a. N=U [; 6. N=Ap-Q; B. N=F-v; . N=M o (YK-2 V-1, V-2, H-1)
6. OnpenennuTs BRIXOAHYIO MOIIHOCTE Hacoca, eciau pacxon O, = 50 a/mun w nasnenue P, = [10MIla . (YK-2
VY-1,¥-2, H-1)
7. F=P,A — (RuptR,ptRy,), KaKue CONMPOTHBIICHUS JBIKCHUIO IITOKA IHUIMHAPA yka3aHbl B popmyne? (YK-2
VY-1,¥-2, H-1)
8. YcnoBHOe 0003HaYEHUE KAKOTO 3JIEMEHTa ITPEACTAaBICHO Ha PHUCYHKE?
a. [IpenoxpanuTenpHbIN KiIamnaH NpsMOro JeUCTBUS L
0. [IpenoxpaHuUTEIbHBIN KJIalaH HeMPSIMOTO ICHCTBUS
B. IlepenuBHO# Kianax

r. Pegyximonnstit knanas (OIIK-16 V-2, H-1) I—,

9. CxeMbl TUAPONPUBOJIOB C KAKUM PETYJIMPOBAHUEM
F
yKa3aHbI Ha pUCYHKE? —r_l I 1£_>|__
10.Ykaxkute Ha pUCYHKE THUIAPOpACIPEACIIUTENb, I
o 2
ONPEIENIUTE TUIl U IPUHLIUI ACHCTBUS. L1 L

3

e

T
JY

o UIm

=)

11.Kakoe HEoOXoauMOe YCTPOHCTBO IS ¥

KOHIUIIMOHMPOBAHUSA JKUAKOCTH HE YKa3aHO Ha / . .

PHCYHKE. &Eg\/ R

12. YKaxuTe Ha PUCYHKE MPENOXPAHUTENbHBIN KIalaH, é .
OIIpEJIeTINTE TUIT M NPUHIUI JCHCTBHS.

13. Kaxoif anmapaT HWCHOJB30BaH Ha PUCYHKE IS 1
PEryIUpOBaHUsI CKOPOCTH JBHIKEHHS [IMIUHIPA?
(OIIK-16 Y-2, H-1)- nus Bomp. 9-13.

®opmupoBanne ymeHui 1 HaBbikoB YK-1 V-1, V-2, H-1npoepsiercs npu 3amuTe 1a00paTopHBIX padoT.

IlepeueHb padoT, BbINOJHSIEMbIX B IIpoLiecce H3YUYeHUs JMCUUILIMHBI (MoayJs, npakTtuku, HUP)

JlomarHee 3aaHie COCTOUT M3 2-X pacdeTHO-rpaduiIeckux pabot: Tema nepBoii pabotsl «OnpeneneHne

napamMeTpoB ruiponpuBoaa ¢ O6'I)GMHI)IM YOpaBJI€HUEM U MalllMHAMH BpallaTCeJIbHOTO [[eﬁCTBPISD), TEMa BTOpOﬁ
pabotsl «OmpeneneHne BEIXOIHBIX TAPaMETPOB HEPETYIUPYEMOTO THIPOIPUBOJIA C IOCTYNIATSIHHBIM IBIKCHUEM
BBIXOJHOTO 3BeHa». O0beM gomarnHero 3aganus 8-10 nuctoB popmara A4 pacdeToB ¢ IPUHIUTHATEHBIMU
cXxeMamHu MPUBO/JIA.

IMoaroroska u 3amuTa JIP Nel,2 1o nepBoMy nepuoay Tekyiiero kKoHrposisi. JJabopatopHsie paboTh
BBITIOJIHSIOTCS B JTA0OpAaTOpHHU TPYIION BO BpeMsl 3aHSTHIL, a pacyeTsl, 0popMIIeHHE U TIOATOTOBKA K 3aIHUTE —
CaMOCTOSITENBHO.

IToaroroBka u 3amuta JIP Ne3-6 mo mociegHeMy nepuoay TEKyIIero KoHTposs. 3amuTa Bcex JIP sBisiercs
JIOTTYCKOM K DK3aMeHY.

[lepeuens Tem 1a00pPaTOPHBIX PadOT:

1. OnpeneneHne pabodnX U KaBUTAITMOHHBIX XapaKTEPUCTHK TUTACTHHYATOTO HACOCA.

2. OnpenencHue padOYNX XapaKTEPUCTHK THAPOMOTOPA.

3. OmnpeneneHue XapakKTepUCTUK THAPOUMIMHIPA.

4. UccrienoBaHue XapakTepUCTUK 00BEMHOTO PETYIUPYEMOTO THAPOIIPUBOIA C TIOCTYNATEIbHBIM JBHKCHUCM
BBIXOIHOI'O 3BCHA.

5. UccnenoBanre XapakKTepUCTHK O0BEMHOTO PETYIMPYEMOTO THAPOTIPHUBOA C BpaIlaTEIbHBIM JIBHKEHUEM
BBIXOIHOI'O 3BCHA.

6. OCHOBHBIE MpaBMJIa SKCIUTyaTallly THAPO-U THEBMOIIPUBOAOB. BceroMoraTensHbIe yCTpOCTBA U
TUAPOJIMHHUUN.

IlepedeHb TEM NPAKTUYECKUX 3aHATHM:

1. PacueT OCHOBHBIX MapaMeTPOB KOHCTPYKIIMU aKCHATIBHO-TIOPITHEBOTO HACOCA C HAKJIOHHBIM OJIOKOM
UITAHIIPOB.

2. Pacuer ruponpuBoaa CHCTEMBI TOPMO30B aBTOMOOWIIS C TUAPOBAKYYMHBIM yCHIHTEIICM.

3. OmnpeneneHre OCHOBHBIX MapaMeTPOB U PACXOAHON XapaKTEPUCTUKU MIAPUKOBOTO MPEAOXPAHUTENBHOTO
KJlaraHa npsiMOTro IeUCTBUSL.




4. PacueT BBIXOJIHBIX APaMETPOB HEPETYIMPYEMOTO THAPONPUBOA C MOCTYNATENIbHBIM THAPOIBUTATEIIEM.
5. Pacuet mapamMeTpoB rHIPONPUBOJA ¢ 00BEMHBIM YIPABICHHEM U BPAINATCIbHBIM THAPOBUTATCIIEM.

6. Pacuet ruipoiMHaMUYECKOM MIEpelauy 10 METOAY Mo100us.

7. OnpenesieHue TOMYyCTUMOU BBICOTHI BCACBIBAHUS PA3IMYHBIX XKHUKOCTEH IIEHTPOOECKHBIM HACOCOM.

8. M3y4yeHne KOHCTPYKIUU THIPONPUBOJA MEXaHU3UPOBAHHOM KpemH U THIPOCTOEK.

9. PacueT MHEBMOIIPHUBOAA JIs1 OTKPBITHS IIMOCPHON 3aCIOHKH B TEXHOJIOTHU O0OTAI[CHHS.

OIIeHO‘IH])Ie MaTepHuaJbl (OIIeHO‘IHl)le CpeJICTBa), HCIMOJb3YEMbIC JISl IK3aMCHaA

DK3aMCHAIIMOHHBIN OWJIET BKIIOYACT B ceOs 2 TCOPETUUCCKUX BOMpoca M | MpakTHYECKH BOMPOC (3amady) u3

YCTaHOBJICHHOT'O IE€PCYHA.

Bunets! xpansitest Ha kadeape U yTBEpIK/ISHbI 3aBEAYIOIIM Kaderpoi

MeToauKa OLIEHKH Pe3yJIbTATOB 00yUeHHs M0 JUCHHILINHE (MOayJ10, mpakTuke, HUP)

L4 Tpe6OBaHI/IH K OICHHUBAHHIO B COOTBCTCTBUU C y‘-Ie6HI)IM IJIAHOM: DK3aMeH B 6 CEMECTpC.

L4 Cucrtema OLICHUBAHUWs, UCIOJIb3YyEMasl NPEroaaBaTejieM IJIst TeKyIIIeﬁ OLICHKU YCIICBAEMOCTHU - 0asUIBHO-

pEUTUHIOBAas:

- mocemenue aekuuit — mo 0,5 6ana 3a 1 wac 3ansTus (Bcero 36 yac nekuuii), uroro He 6onee 18 6amos;

- BBIMOJIHEHHE MPAKTHYECKUX padbot — no 1 6aia 3a 1 3ansarue (Bcero 9 [13), uroro He Gosee 9 Oaos;
- BBINIOJIHEHHUE J1a00OpaTOPHBIX paboT — 1o 3 Oasmna 3a JIP (Bcero 6 JIP), utoro He 6osee 18 6amios;

- BBINIOJIHEHHUE JOMAIIHEro 3afanus — 15 6amios;

HUTOTI'O He 6osee 60 6awtoB B cemecTpe.

e  VYcioBue JOIMycKa K SK3aMeHy 0 TUCHUIUIMHE — HaJlu4dhe He MeHee 45 0aioB ceMecTpoBoil paboThI ¢

00s3aTenpHOI 3auToi Beex JIP u cmadeii JoMallHero 3agaHusl.
e MeToauka pacyera OLCHKH HA YK3aMCHE.

OtBet Ha 3k3aMeHe oneHMBaeTcs B 40 6amos: 10 30 6amIoB 3a OTBET Ha TEOPETHUYECKIE BOIPOCH 1 10 10
0ayuIoB 3a OTBET Ha MpaKTHYECKOoe 3amaHue. KpuTepuu ompeneneHus OIEHOK Ha SK3aMEHE M3JIOKCHBI B
pasgene 5 [omoxkeHHs 0 MPOMEXKYTOUHOW arrecTanuu cryaeHToB ®I'AOY BO HUTY «MUCHUCy (11

239.09-14)

6. YA EBHO-METOANYECKOE 1 THOOPMALIMOHHOE OBECIHHEYEHHUE JUCHUITJIMHBI
MOAYJIsA, NPAKTUKH, HUP)

6.1. PexomeHnayemasi JJuTeparypa

6.1.1 OcHoBHAs JIMTEpaTypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka HU3narenancTBO,
HHUE COCTABUTEJIH roj1
J1.1 I'eiiep B.I'., I'mnpasnuka v rUAPONPUBOA: I'd HUTY «MUCHUC» M.: Henpa,
Hymun B.C., Y4eOHHUK JIJ151 By30B 1981 .-295c.
BopymeHckuit
A.T., 3aps
AH.
J1.2 I'poxoBckuii OCHOBBI THPABINKH U Hudposoii CaHKT-
1. B. THAPONPUBOJ: yueOHOE TTocoOre | 0o0pa3oBaTeNbHBIN pecypc [TerepOypr:
IPR SMART: [caiiT]. — ITonurexHuxka,
URL: 2024. — 237 c.
https://www.iprbookshop.r | — ISBN 978-5-
u/ /135127 html 7325-1201-4
6.1.2 lonoJiHUTEIbHAS JIUTEPATYpPA
Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka H3nareancTBO,
HHUE COCTABUTEJH roJ1
J2.1 AHaHbEB I'uppornpuBoabl FOPHBIX MAILUH Hudposoii M.: MamnHoc
K.A., n obopynoBanus. ['wi- 00pa3oBaTeNbHbIN pecypc Kemepogo:
Ky3znemon paBIMUYECKHE CXEMBI: y4el. IPR SMART: [caiiT]. — 2023. —74c.—
B.B,, moco0. URL: ISBN978-5-
Tammenko https://www.iprbookshop.r 00137-418-3.—
B.IL., u/ 135098.html
MemmkoB A.A.
JI2.2 [Ietinak A.A. lunpasnuka u I'd HUTY «MUCUC» M.:
TUAPOITHEBMONIPUBO/L. MI'ny,
U.1:OcHOBBI MEXaHUKH 2003 .-192c.
JKUJIKOCTH U ra3a: Y4e0. mocoo.
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6.1.3 MeToauyeckue MaTepHuaJbl

O0o03HauyeH ABTODBHI, 3arnaBue bubnunoreka W3 narenscTBO,
ue COCTABUTEIH rof
J13.1 Tepexun E.IT. I'mapasnudeckyie MalvHbI 1 [Tmatrpopma I'd HUTY
ruponpuBoz /JlabopaTopHblii LMS Canvas «MHCHC» «MHCHC»,
MPAKTUKYM. URL: 2022
https://Ims.misis.ru/enroll/ (37MeKTpOHHBIH
HEYGS8C pecypc)
132 Tepexun E.IT. IM'inpaBmibeckiie MaIIMHBI 1 [Tmarpopma I'® HUTY
runponprBox / Metomdeckrie LMS Canvas «MUCHUC» «MUCHUCy,
YKa3aHs K BBITIOTHEHHIO URL: 2022
JIOMAILIHETO 331aHUS https://Ims.misis.ru/enroll/ (3MEeKTPOHHBIN
HEYGS8C pecypc)

6.2. IlepeueHnb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «IHTepHET»

91 www.google.ru
32 Ims.misis.ru — LMS Moodle HUTY «MUCHUC»
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
Im1 Office Professional Plus 2016
12 WINHOME 10 RUS
6.4. IlepeyeHp HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM H MPO(ecCHOHAJIBbHBIX 023 TaHHBIX
ni Hayunast snexrponnas 6ubmuoreka «eLIBRARY.RU» JloroBop Ne P97-2025/499 or 18.11.2025r.
(H3B (000))
n2 OnexrpoHHO-O0nOMoTeunas cucreMa «IPRSMART» Jlunensnonnstii moroBop Ne 13053/25I1/86 ot
19.09.2025r. (OO0 Kommanus «Aii [Tu Ap Menunay)
us3 DIeKTpOHHO-0MONIMOTeYHas: cucteMa «YHuBepcurerckas o6ubmmoreka» ONLINE. Torosop Ne P97-

2025/471 ot 06.11.2025t1. (OO0 «CoBpeMeHHBIE ITUPPOBHIC TEXHOJIOTHI)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIEYEHUE JUCHUTLTAHBI
(MOJYJISI, MPAKTHKH, HUP)

7.1 Ayn. 114. JleximoHHas ayquTOpus. AyIUTOPHS IS IPAKTHUECKUX 3aHATHH.
IlepeyeHs ocHOBHOTO 000pyIOBaHNUS, YI€OHO-HATJIAHBIX TOCOOMIL:

1. KoMmieKkT My IbTUMEINIHON anmapaTypsl:

— CHCTEMHBIH GJIOK 1 MOHUTOD;

— MyabsTuMenna-poektop BENQ u sxpaH.

2. KommiekT yuebHoit Mebenu Ha 60 mocaJoYHbIX MecT.

7.2 Ayn. 114a. Aymutopus AJis POBEICHHUS JTaOOPAaTOPHBIX PadoT.
[lepedens ocHOBHOTO 000pYI0BaHus, yueOHO-HATIISIHBIX TTOCOOMIL:

1. JTaboparopHsIit creH «I HIpaBIuKay;

2. JIaboparopHslii crenn «[ napaBardeckne MaliuHbl U THIPOTIPUBOJIBDY;
3. KoMIIIeKT MyIbTUMEIUHHON anmnaparypsl:

— CHCTEeMHBIN OJIOK;

— myasTuMenna-npoektop NEC NP100

4. KommuiekT yueOHOH Mebenu Ha 16 mocagoYHbIX MECT.

8. METOANYECKHME YKA3ZAHNUA JJIS OBYYAIOHIUXCS MO N3YYEHHNIO JUCHUITJIMHBI

VcenemHoMy M3y4YeHUIO IJUCLMILIMHBL INPEAIIECTBYET 3HAHME KypCOB MEXAaHUKUM U ruapaBivkd. K MomeHTy
M3yYeHHs THIPOCHCTEM CTYICHTHI JOJDKHBI OCBOUTH MOJHBIN KypeC CIEIyIOINX AUCIUIUINH: (GU3NKA, MaTEeMaTHKa,
TEopeTHYecKasi MeXaHNKa, He00X0IMMbIE 3HaHUS 110 KOTOPBIM CJIEAyeT BOCCTAHOBUTD M OCBEXKUTh.
CamocrostensHas paboTa CTyJIeHTa M0 IMCHMIUIMHE SIBJISETCS OJHUM M3 OCHOBHBIX BHJIOB y4eOHOH paboThl,
KOTOpasl BKJIIOWAaeT B ce0s clienylonye 3JIEMEHTH: npopaboTKa JICKIMOHHOTO Marepuana, pabora ¢
PEKOMEHIyeMbIMU YUYE€OHHKAMHU U Y9E€OHBIMH HOCOOMSIMH, BBIOJTHEHUE JOMAIIHETO 33/1aHHS (PACYETHOTO 3aaHHs
yueOHOM MUCIUIUIMHBI), TPOBEACHHE U 3aINTa JJAOOPATOPHBIX padoT, MOJr0TOBKA U C1a4a IK3aMEHOB.

[IpopaboTKy IEKIIMOHHOTO MaTeprana ¥ METOINIECKNX YKa3aHIH MOKHO POBOJHTH MPH BHIITOTHEHUHN JIOMAITHETO
3aJaHug. OJTO TO3BOJUT CBSI3aTh BOEAWMHO TIOJyYEHHBIE CBEJCHHWS M COCTABUTHh IIETbHYIO KapTuHy. He cmemyer
CTPEMHUTBCA K MEXAaHWYECKOMY 3aIllOMHHAHHIO (POPMYIMPOBOK MPHBEACHHBIX OIpPENeNeHHH W TOJOXKECHHUH, eCIH
TpeboBaHus K Bam mpsmo He ykaspIBaroT Ha 3T0. BrionmHe 3¢ dekTnBHON MOXKET OKa3aThCs MOMBITKA MOHATH CYTh
ABJICHHS, BBIPA0OOTATh CBOE OTHOIIEHHE K HEMY, ONMHMPAsiCh HAa MaTepHall, COJCPXKAIIMICI B PEKOMEHJIOBaHHOM



http://www.google.ru/

nuTepaTtype. 3aBepiias padOThI 10 TeMe, NPH OTBETE HAa KOHTPOJBbHBIE BOIPOCHI HEOOXOIMMO CTPEMHUTHCS K
KpPaTKOMY U UYETKOMY HM3JI0KEHHUIO MBICICH, HCIOb3Ysl MPaBUIbHYI0 TepMUHOIOIH0. CTalKuBasCh ¢ TOW UM UHOU
pacyeTHO# (pOpMyJIOH WM XapaKTepHUCTUKOMN, ONMHUCHIBAIOIINX pabOTy THAPOMAIINHbI MM THAPONEpeaady CTyIeHT
JIOJDKEH MOHATh CYLUTHOCTh U 3aKOHOMEPHOCTh, KOTOPBIE OHU OTPAXKAIOT, a TaKXkKe MPOaHAIN3UPOBaTh Pa3MEPHOCTH
BXOJISIIIIUX B HUX BEJIUYUH.

Ecnu nocne npopaGoTKH JEKIMOHHOTO MaTepralla U BBITIOJIHEHUS J1a00paTOPHBIX PabOT OCTAaIMCh HEOCBEIICHHBIC
BONPOCH! ISl CAMOCTOSATENBHOW paboThl, MX CIEAyeT HM3Y4YHWTh IPH IOATOTOBKE K 3K3aMeHy. Kak mpaswmio,
IIPEnoiaBaTellb OCHOBHOE BHUMAaHHE YJIENSET OCBEIIEHHIO TEOPETHYECKHX BOIPOCOB M PACUETOB, BBIBEICHHIO
3aBHCUMOCTEN M COCTABIIEHHIO CXEM, KOTOPBIE MPEACTABIAIOT ONPEICIEHHBIE CIIOKHOCTH IMPU CaMOCTOSTENBHOM
n3ydeHnr. KOHCTpYKTHBHBIE OCOOCHHOCTH THIPOMAIINH M BCIIOMOTATENFHOTO O0OPYNOBaHWSA CTYACHT AOJDKEH
U3y4YUTh CaMOCTOSATENIFHO, @ 3HAHMSA OSTHX TOHKOCTEH IO3BOJISIIOT MPEIOAABATEN0 CYyAWTh O TIIyOMHE ero
noArotoBkd. He Bo30paHseTcss mpH 3TOM IOJIB30BAHUE IUIAKATAMHU, CXEMAaMH W PHCYHKAaMH W3 yYeOHHKOB Ha
9K3aMEHE TP OCBEIIEHUH CIIOKHBIX BONPOCOB. CTyIEHT ¢ XOopollel HOATOTOBKOW MO MPEAMETY J0JDKEH cBOOOTHO
YUTaTh U COCTABIISITh TUAPOCXEMBI, IPOU3BOAUTE MIPOCTHIE HHXKEHEPHBIC pacueThl THAPONPUBOJa O6e3 CIIpaBOYHHUKA
U BIaJeTh METOJUKOM MOJIHOro pacueTa, paclo3HaBaTh 3JIEMEHTHI THAPONPHUBOIA M 3HATh MX XapaKTEPUCTHUKH, a
TaK)Ke OCHOBBI IKCIUTyaTaI[u TOPHBIX MAIINH C TUAPOIIPUBOAOM.

Jnst npopaOoTKH JIEKIMOHHOTO MaTepHana W IOArOTOBKM K 3aIlUTe J1abOpaTOPHBIX pPabOT CTYIEHTHl MOTYT
IIOTIOJIHUTH 3HAHUS 10 TeME CaMOCTOSITENBHO U3 PEKOMEHIyeMOil TUTepaTyphl: o0IIKe CBEICHHUS O THAPOIPOBOE
TOPHBIX MaIllMH; 00BEMHBIE HACOCH; OOBEMHBIE 'MAPOBHIATENN; OOBEMHBIE THAPONPHUBOIbBI;, OCHOBHBIEC MpaBUIIa
JKCILTyaTaluy THIPOIPUBOJIA.

Ocoboe BHIMaHHKE CIEAYET YASIUTh BOIPOCaM, KOTOPHIE Majlo OCBEIIAIOTCS B JICKIUAX 1 JJaDOpaTOpHBIX paboTax:
JIOIACTHBIE THAPOMAIINHBI U HACOCHI TPEHMUS, OTHECTOHKUE pabovne >KUIKOCTH, THIIOBBIE THAPOCHCTEMbI TOPHBIX
MaIlIiH, KOHCTPYKIHS TEIIOOOMEHHHUKOB, TYPOMHHBIC THAPOIPHBO/IBI, UCIBITAHUS THIPOIPHUBOIOB, OCOOCHHOCTH
9KCIUTyaTaI[y THAPONPUBO/A B PA3INYHBIX YCIOBHUIX.

IIpu moAroToBKe K 3K3aMEHy CTYAEHTY KpOMe JICKI[UH HEOOXOIUMO UMETh OJUH U3 JIUTEpaTypPHBIX UCTOYHUKOB. B
HEPBYIO O4Yepelb 3TO IOMOXKET eMy pa3o0paThbes ¢ To MH(pOpManuel, KoTopas B KOHCIEKTE JIEKIMH JaHa He
MOJHO, JH00 3adMKCHpOBaHa HEBEPHO H3-32 HEBHHMMArenbHOCTH. C Jpyroil CTOPOHBI B ITHX MCTOYHHKAX
rpaduyecky MpelCcTaBiIeHbl KOHCTPYKIUHM MAIllMH U allapaToB, THIPABINYECKUE CXEMbI TOPHOTO 000pyIOBaHMS,
BOIIPOCHI 110 KOTOPBIM 00513aTEIBHO €CTh B AK3aMEHAIMOHHBIX OMIIETaX.

Kpowme toro, nepsblie 1abopaTropHbie pabOTh IPOBOIATCS 10 MPOPabOTKH MaTepraia Ha JIEKIHUIX, a TEOPETHIECKas
4acTh METOJMYECKHX YKa3aHWH HEIOCTaToyHa Uil TJIyOOKOTO OCMBICIMBAHUS 33/1ad, IIOCTaBICHHBIX B
nmabopaTopHeIX pabortax. BoT 37eck m moHamoOWThes ydeOHas JMTepaTypa A Oonee MOJHOM MOATOTOBKH K
nepBeIM J1abopaTopHeIM pabotam. Ilpu odopmiiernn oTdeToB 1O 1aOOPaTOPHBEIM paboTaM MOTYT BO3HHKHYTh
BOMPOCHI M0 XapaKTepUCTHKaM THIPOMAIIMH M THAPONPUBOAA, PAa3MEPHOCTSIM K MacmrTaOHOW ceTke. B
METOIMUYECKUX YKa3aHUSIX CHEeNUaIbHO MTOKAa3aHbl TOJBKO BHJIBI 3aBUCUMOCTEH 0e3 ykazaHWs pa3MepHOCTEel s
TOro, 4TO OBl MPU M300paKEHUH I'paHUKOB CTYJEHT CaMOCTOSTEIBHO BbIOpasl Macimitad M yka3al pa3MepHOCTh
BETTHYHH.

JlabopaTopusrii creHn «I HMapoMamuHBI U THAPOTIPUBOABD) - COBPEMEHHBIH ammapar ¢ OOJBIINM JHAa30HOM
neiicTBus. [ yCHenHOro 0CBOSHHS Kypca THAPOMPUBOJA CTYIACHT 00sA3aH O3HAKOMHUTBCS C €0 YCTPOHCTBOM U
BO3MO>KHOCTSIMH.

CreHp sBIISETCS CIIOKHOM MAIIMHOW, TMOATOMY YIIPaBIEHHE MM JOBEpSETCS TOJBKO IPENnoAaBaTeNro Jnobo
7ab0paHTy, a TpyNIa CTYAEHTOB (3-5 4eloBeK) 3aHOCAT NOKazaHus NMpudopos B Tabmuiyy. Kaxkayro maboparopHyio
paboTy »5Ta rpynma MeHSeTcsi, II03TOMY NpH IPOBEICHHUHM IIOJIHOTO Kypca KaXIblil CTYIEHT CMOJXKET
HETIOCPEICTBEHHO M0y4YacTBOBATh B CHATHE MOKa3aHUI. Bo Bpems npoBeaeHHs paboThl OcTalbHAS 4acTh yueOHOMH
TPyl 3alHCHIBAET MOKA3aHUSA CO CIOB HEMNOCPEACTBEHHBIX y4YacTHUKOB. [locie CHATHS MOKa3aHWH CTYIEHTEI
MIPOBOASAT PAacueThl M CTPOST XapakTepHCTHKH. Kak mNpaBmiio, 3akaHYMBATH J1a0OPAaTOpHYIO paboOTy CTYAEHTY
MIPUXOJUTCSA CAMOCTOSITENIBHO J0Ma, MOTOMY YTO B ayJUTOPHUU BCE BpEMsI CKOHIICHTPUPOBAHO HA IIONyYEHHH
[apaMeTpoB, a 00paboTKa pe3yabTaToB U 0(QOPMIICHHE 3aHUMAET JOCTATOYHO MHOTO BPEMEHH.

Ecnmu cTy#eHT maccHBHO y4acTBYET B NMPOBEACHMH JTaOOpaTOpHONH pabOTHI M MPOCTO MEPENUCHIBACT €€ y APYTHX,
Ipu 3ammuTe €€ y HEero HaBepHSIKa IOSBATCS TPYAHOCTH, T.K. ONBITHBIN IperojaBaTeNb IO ONpEAETICHHBIM
MPU3HAKAM OIPEAENIUT 3TO Cpasy.

CoBpeMEeHHBIH CTEHA Aa&T BO3MOXKHOCTH CTYACHTY O3HAKOMHTHCS C a3aMH NPHKIAJHOW YaCTH Kypca, CBA3aTh
TEOPUI0 C TMPAKTHKOM JUIsl MOMY4YEeHUS LEJIOCTHOM KapTuHbl 3HaHMH. [l03TOMy CTYOEHT MOJDKEH CEphe3HO
OTHOCHTBCS K IPOBEJICHUIO Pa0OT U 3alUTE OTYETOB M0 JIAOOPATOPHBIM PabOTaM, COCTOSIIUX U3 MYHKTOB!

1. 3agaun m uenp uccienoBanus;2. CxeMa M Kparkoe omucaHue creHna;3. Tabnuma u3MepeHWid U pe3yJbTaThl
pacueros;4. I'paduku n BbIBOABI 0 paboTe. 3amuTa J1a00paTOpHBIX paboT JOJKHA MPOU3BOANTHCS PABHOMEPHO B
TE€YEHUH BCETO CEMECTPA, a HE B 3aUETHYIO HEJETIIO.

B HacTosiee BpeMst ruIpaBInYecKre CHCTEMbI NCTIONB3YIOT B BOJIOCHA0KEHHN M MEIHOPAINHI, MAITMHOCTPOSHUH 1
METAJUTypTHH, Ha BCEX BHJAaX TPAHCIOPTA U B cTpouTenscTBe. Oco00 BaXKHYIO POJIb B Pa3BUTHH COBPEMEHHO TeX-
HUKMA WTParoT THUAPABIMYECKHE W ITHEBMAaTHYECKHE IIPUBOJBI KaK OCHOBHOE CpPEICTBO MEXaHM3AIMH |
ABTOMATH3alMN TEXHOJIOTHYECKHUX MPOIECCOB W TPOIECCOB YIPABICHHUA pPAa3IUYHBIMH OOBbekTamH. B kauecTme
HCTIONTHUTENIFHBIX yCTPONCTB TakWe NPHUBOJABI MPHUMEHSIOTCS B CTaHKaX M aBTOMATHUYECKUX JIMHUAX, pOOOTax H
MaHHITYJIITOPAX, CUCTEMax YIPaBJIEHHUs aBTOMOOWIEM, caMoy€TOM W T. 1. IlodTOMy mpHW M3ydeHHH Kypca s




Pa3BUTHSI TEXHUYECKOTO KPyro3opa CTYJACHThI JOKHBI CAMOCTOSATENIBHO CIEAUTH 33 JOCTIKEHUSMH B Pa3IHMUHBIX
OTpaciisiX TEXHUKH, KOTOPBIE HCHOJB3YIOT ruiponpusox. Ilomyuennyio wuHpopmanuio ciexyer IOBOIUTH 0
COKYPCHHKOB U 00CYyX1aTh €€ ¢ IpenoaaBaTeseM.

3HaHUE THAPONPHUBOJA MO3BOJIMUT CTYJEHTaM B JajbHEWIIEM CO3HATENbHO NMEPEHTH K H3YUCHMIO CIELUAIbHBIX
JUCLUIUINH, CBA3aHHBIX C TOPHBIMH KaphEPHBIMHU U MOJ3EMHBIMU MAILIHMHAMHU, CTPOUTEIBHO-A0POKHOW TEXHUKOM,
MalllMHAMH JJ1s1 000TaleHus! OJIEe3HBIX UCKOMIAEMBIX, a TAKKe C MPEINPUATHUAMH UL UX PEMOHTA U 00CITy KUBaHUSI.
VYauTeIBasg YHMBEPCAIFHOCTh THAPONPHBOAA M €r0 IIMPOKOE NPHMEHEHHE B PA3IHYHBIX OTPAcIsIX TEXHHKH,
HACTOATENPHO PEKOMEHIYeTCS CTYACHTY OBJAJEeTh H3yYaeMBIM MPEAMETOM, 4YTO IIOMOXKET €My CTaTh
KBaTH(HUINPOBAHHBIM TOPHBIM WHXKCHEPOM, JHOO TNPHMEHHTh CBOM 3HAaHHWA B HHBIX cdepax HHKEHEPHOH
JEATEIbHOCTH.
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