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1. HEJIN OCBOEHUSA

Heap (MCHMIUIMABI — GOPMUPOBAHUE YMEHHUH M HaBBIKOB, HEOOXOANMBIX [UIS W3yUCHUS THAPABIMUECKUX MAIINH
U METOAOB HH)KEHEPHBIX pPacyeToB TUAPO- U IHEBMONPHUBOAA Uil HUX IPUMEHEHUS B IPOCKTHPOBAHUU 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 |
NpHOOpeTEeHNE HABBIKOB HH)KCHEPHBIE PACUETOB IHPOITHEBMOIIEPEAd Ha OCHOBE 3aKOHOB TH/IPABIIHKH;

2. IIpnoOpeTeHe HaBBIKOB COCTABIICHHS MPHUHIMITHAIBHBIX THAPO- U THEBMOCXEM ISl IPUMEHEHNUS B pa3paboTke
U 3KCILTyaTalliu TUAPOIIHEBMOIIEpeaay;

3. IlproOpereHne MpakTHYECKUX HABBIKOB PaOOTHI C THAPONPUBOAOM B JIAOOPATOPHBIX YCIOBHSX U ONpE/IEICHHS
€r0 XapaKTEepUCTHK.

2. MECTO B CTPYKTYPE OGPA3OBATEJLHOM ITPOT'PAMMBI

Yacts OIIOII BO (6a30oBas1, BapuaTuBHas) | bazoBas

2.1 TpeGoBaHus K mpeIBapUTEIbHOI MOATOTOBKE 00YYAIOIINXCH

2.1.1 | HayepraTtenpHas reoMeTpusl, HHKCHEPHAs! 1 KOMIbIOTEpHast rpaduka

2.1.2 | ®usnka 1l

2.1.3 | ®usuka 2

2.1.4 | dusmxka 3

2.1.5 | I'mppaBmuka

2.1.6 | TexHONOTHS KOHCTPYKIIMOHHBIX MaTEPHAJIOB

2.1.7 | Mertpoiorus, CTaHIAPTU3AIMS U CePTHHUKAIINST

2.2 Jucuuninunsl (Moayan), npaktuxku 1 HUP, niis koTopbix He00X0AUMO 0CBOECHHE JAHHOM
AUCHUILUTHHBI KaK NMpeAllecTBYOIIee

2.2.1 | Hage:xHOCT M IHAarHOCTHKA TOPHBIX MAIITHH

2.2.2 | OcHOBBI 000OTaIEHHS ITOJE3HBIX HCKOITAEMBIX

2.2.3 | BomonuiamoBoe X035HMCTBO

2.2.4 | Tlpon3BoACTBEHHAs NIPAKTHUKA 110 TIOJYYCHHUIO NMPO(eCCHOHAIBHBIX YMEHUH 1 HaBBIKOB - 1

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

2.2.6 | Ilpon3BoACTBEHHAs NIPAKTHKA 10 TIOJYYCHHUIO MPOEeCCHOHATBHBIX YMEHHH M HABBIKOB - 3

2.2.7 | Ilpon3BOACTBEHHAs NIPAKTHKA 10 TOJYYCHHUIO MPOeCCHOHABHBIX YMEHUH U HAaBBIKOB - 4

2.2.8 | IlpenaumuioMHast NpaKTHKA sl BBIIOJTHEHHS BBIMYCKHOHN KBaJIM(UKAIIMOHHON paboTh

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

3. AHAUKATOPHI ®OPMUPOBAHU S KOMIIETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUTIJIMHE

I1K-2: ciocoOeH BBITOJIHATh MPOSKTUPOBAHNE OTAEIBHBIX CHCTEM H y3JI0B TOPHBIX MAIIMH

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

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

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

OIIK-16: ciocobeH yuacTBOBaTh B UCCIIEOBAHUAX 00BEKTOB MPOGECCHOHANBLHOM ACATEIBHOCTH U UX CTPYKTYPHBIX
JJIEMEHTOB

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

VYMmers: VY-1 nonbupars NTHEBMOOOOPYAOBaHHUE IS 3aJaHHBIX TEXHOJIOIMYECKUX YCIIOBHH;
VY-2 paccuuThIBaTh HECIOKHBIE CHCTEMBI BOJOCHA0KEHUS M OTOILICHHS,

Bnanets H-1 nouncka nHpopManuu B CipaBOYHONH HOPMATUBHO-TEXHUUECKOI JJOKyMEHTAIHH,

HaBbIKOM:

YK-1: cniocoben OCYHLICCTBJIATH KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 MpoueccoB, CUCTEM, HpO6J’I€MHLIX CI/ITyaIII/Iﬁ Ha OCHOBC
CUCTEMHOTI'O ITOAX0J1a C UCTTIOJIB30BAHUEM COOTBCTCTBYIOINNX AHAIMTHYCCKUX, BBIYUCIIUTCIBHBIX U




OKCIICPUMCHTAJIbHBIX METOAOB, BI)Ipa6aTI)IBaTI) CTpaTeruro [leﬁCTBI/Iﬁ

3HaTh: 3-1 ycTpOHCTBO TaOOPATOPHBIX U UCTIBITATEIFHBIX CTCHIIOB;
3-2 METOAUKY IMOJYUYCHNS SKCIIEPUMEHTAJIBHBIX JaHHBIX Ha CTCHIE,
3-3 mpaBuiia 0XpaHbl TpyAa IpH paboTe Ha Ta0OPaTOPHOM M HCIBITATEIHFHOM CTEHJIE;
YMerb: V-1 mMepsATh THAPOANHAMIYECKUE MTapaMeTPHI C IIPIMEHEHNEM THIIOBBIX H3MEPHTEIbHBIX
puOOpOB;
VY-2 cTponTh XapaKTEepUCTHKH THAPOMAIIHH 0 Pe3yIbTaTaM Ja0opaTOPHBIX HCCIEIOBAHNIA;
Bnanmers H-1 paGoTsl Ha Ta00pPaTOPHBIX CTEHIAX.
HaBBIKOM:
4. CTPYKTYPA U COAEP KAHUE
Koua-
Kon HaunmeHnoBaHue pa3ieioB U TeM
Cemectp BO Komnerenuuu | Jlutepatypa | Ilpumeuanue
3aHATHSA /Bup 3ansiTus/
4acoB
1 Pasnen 1. M'mapaBianyeckne MalIHHbI 6 23

1.1 T'uapaBnuyeckue MalMHBL U TIEpeAadu. K-2
Pabouue KuaKOCTH IHIPONIPUBOIOB.

. 3-1,3-2 JI1.1
CrpykTtypa, npuHuun aercteus u KITJ] 6 2 OHi(-lG m 2’
ruIpoo0bEMHBIX Iepenay 32 1 2' 1
(ruzponpuBoa). -
[nexuus/

1.2 OOBEMHBIC HACOCHL.
. IK-2

IIpuHIMI 1eHCTBHUSI, OCHOBHBIC . 31,32 01,
HapaMeTpbl B XapaKTePUCTHKH 00BEMHBIX
HacocoB Hacocbl pOTOpHbIE U HOPLIHEBbIE, 6 2 OF:[)’KZ- 16 JJ_}I1221
[PHHIAINATIBHBIE CXEMBI U KOHCTPYKIIUH.
[nexuus/

13 Onpenenenue pabouux U KaBUTALIMOHHBIX YK-1 JI1.1,
XapaKTEPUCTHUK IUTACTUHHYATOrO HACOCA. 6 3 3-1,3-2, 3-3, JI1.2
/maboparopuasi/ V-1,V¥-2, H-1 J1.3.1

14 Pacuer 0CHOBHBIX MapamMeTpoB L1
KOHCTPYKIIMH aKCHAJIbHO-TTOPIIHEBOTO 6 2 I1K-2 J'Il' 2’
Hacoca ¢ HAKJIOHHBIM OJIOKOM IMIIMH/IPOB. V-1, V-2, H-1 1 2' 1
/mpaxkTHKa/ o

15 OOBEMHBIE THIIPOABUTATEIH.

T'uapomotopsl. Knaccudukanus, npuHimn K-2

NefiCTBYSA, OCHOBHBIE ITAPAMETPhI H 31,32 1,
xapakTepucTHKH. CHIIOBEIC 6 2 OIK-16 1.2
rugpoumuHapsl. Knaccupukanus, 32 21
MIPUHIUI JEHCTBHSI, OCHOBHBIE TapaMETpPhI -
W XapaKTePUCTUKH.

/nexnms/

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

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

1.8 Pacuer ruponprBoa CHCTEMBI TOPMO30B 11
aBTOMOOWIIS C TH/IPOBAKYYMHBIM 6 2 IK-2 L1
YCUIIUTETIEM. V-1, V-2, H-1 1.2

J1.2.1

/mpakTuka/

1.9 Hanpasistroniast ¥ peryiupyouas

IK-2
ruapoanmnaparypa. CXxeMbl BKIIOUEHUS. 3-1.32 J1.1,
Oo6acTh IpuMeHeHus1. BeromorarenbHblie 6 2 : J1.2
. OIIK-16
YCTPOMCTBA U THAPOIHHHN. 32 J12.1
/nexuust/
1.10 OrmpezieneHre OCHOBHBIX NTapaMeTPOB
PacXoHOM XapaKTePUCTHKU IAPHKOBOTO K-2 JI1.1,
MPEOXPAHUTEIBHOTO KIIAMAHA MIPSMOTO 6 2 V1. V-2 H-d J1.2
neiicTBYSI. ’ ’ JI.2.1
/mpakTHKa/
2 Pasneun 2. Tnaponepenaun u 6 29

THAPABJINYECKHE CHCTEMBI

21 O0BEMHBIE TUAPONIEPEIAYH
(THOPONPHBO/BI). [1K-2
Heperynupyemblii ruiponp1Bo, 3-1,3-2 JI1.1,
TUAPOIIPUBOJ C IPOCCENBHBIM U 6 2 OIIK-16 JI1.2
00BEMHBIM peryupoBanueM. Cxembl 3-2 JI.2.1
BKJIFOYCHH S, XapAaKTEPUCTHKH.

[nexums/
22 HccnenoBanue XapakTepUCTHK 00bEMHOTO 6 3 VK-1 1.1,




peryiupyemMoro ruiponpuBoa ¢ 3-1, 3-2, 3-3, J1.2
MOCTYNATENbHBIM JBHKEHHEM BBIXOJHOTO V-1,V-2,H-1 JI1.3.1
3BEHA.

/naGoparopHasi/

23 HccnenoBanue xapakTepucTHK 00bEMHOTO
PEryIupyeMoro ruiponpuBo/a ¢ VK-1 JI1.1,
BpallaTeIbHbIM IBHKCHUEM BBIXOHOTO 3 3-1, 3-2, 3-3, J11.2
3BEHA. V-1,¥-2, H-1 JI.3.1
/naGopatopHas/

24 Pacuer BbIXOJHBIX TapaMETPOB

- JI1.1,
HEpEeryIupyeMoro THIpOIPHBOJA C IK-2
2 J1.2
MIOCTYTATEIbHBIM THAPOABUTaTEIIEM. V-1,V-2,H-1 21
/mpakTHKa/ -
25 Pacuer mapaMeTpoB rHAPONPUBOAA C
. JI1.1,
00BEMHBIM yIpaBIeHHEM H [K-2
2 JI1.2
BpalIaTEIbHBIM IHPOJABUIATEIIEM. V-1,V-2,H-1 21
/mpakTHKa/ -
26 T'uapoarHaMuueckue nepenayu.
VYerpoiictBo u paboumit  mporecc [K-2
ruIpoMy(TEl M TUApOTpaHchopMaropa. 3-1,3-2 JI1.1,
T'uapocucreMbl U1 MOJAYM  SKUJKOCTH. 2 OIIK-16 JI1.2
CucreMbl BOJOCHAOKEHHSIT U OTOILICHUS 3-2 JI1.2.1
TOPHBIX MPEANPUITHIA.
[nexuust/

27 Pacuer ruapoanHaMuueckoil nepenayu no K-> JI1.1,
METOJIy MOJ00usI. 2 V.1.V-2. H-1 JI1.2
/mpaxTHKa/ ’ ’ J1.2.1

28 JluHaMHUYecKHe HacOChl. Y CTPOMCTBO U [K-2 1.1
XapaKTEPUCTHKH [IEHTPOOEKHBIX 3-1,3-2 Hl' 2’
JIOMACTHBIX HACOCOB. 2 OIIK-16 1 2' 1
/nexuusi/ 3-2,3-3 o

29 OmpezeneHue  JOIYCTHMOW — BBICOTHI

. o JI1.1,
BCACBhIBAHUS Pa3IUYHBIX JKMJIKOCTEH OIIK-16 1.2
LEHTPOOEKHBIM HACOCOM. 2 V-2, H-1 1 2' 1
/mpakTuka/ -

210 M3yyeHue KOHCTPYKLMH T'MIPONPUBOAA K-2 JI1.1,
MEXaHM3UPOBAHHOM KPEMH U T'HIPOCTOEK. 2 V2 H-1 JI1.2
/mpakTuKa/ ’ JI.2.1

3 Pazoen 3. IIneBMaTHYECKHE CHCTEMBbI. 9

31 OO61ye cBeIeHNs O MTHEBMAaTHIECKHX OTK-16 01,
cucremax. [TneBmonpuBoa. Kommpeccops.

2 3-1, 3-2 J1.2
ITneBmoanmaparypa.
J1.2.2
/nexuusi/
3.2 [THeBMONPUBOABI TOPHBIX MAIIKH.
TunoBble MHEBMOIPHBOIBI TOPHBIX
MamuH. [IpoMbInuIeHHEIE
ITHEBMATUYECKHE CETH TOPHBIX OIIK-16 JI1.1,
npeanpuaTuit. OCHOBHBIE MpaBHIIa 2 3-1,3-2 JI1.2
SKCIUTyaTalluy TUIIOBBIX THAPO- U J122
ITHEBMOIIPUBO/IOB Ha TOPHBIX
TIPEIPHATHSIX
[nekuusi/
33| menwonpasoton. Benoworatennme VKL aLL,
CT] gix’lc:‘)sapn l“(:/IHO (;J'[I/I:I/II(/)[ e ¢ 3 3-1,3-2,3-3, 1.2
yerp P ' V-1,¥-2, H-1 731
/nagopatopuasi/

34 Pacyer nHeBMONPHBOAA JUISI OTKPBITHUS

- . JI1.1,
MMOepPHON 3aCTIOHKU B TEXHOJIOTHI OIIK-16 1.2
oborareHusl. 2 VY-1,H-1 1 2' 1
/mpakTuxa/ o

4 CamocTosiTeIbHasI pa6oTa CTyJeHTa 108

41 Pabota ¢ JeKIMOHHBIM MaTepuaIoMm, [IK-2

: J11.1,
MIOKCK 1 0030p JIUTEPaTyPHI U 3-1, 3-2, 12
9NIEKTPOHHBIX HCTOYHUKOB HH(OPMAIHH OIIK-16 1 2'] >
10 MHIMBUIYaIBHO 3aJaHHOM pobiieme 18 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: MK-2
KOHCTPYKTUBHBIE OCOOCHHOCTH 3-1,3-2, J1.1,
THAPOMAIINH; THIOBBIE THAPOCHCTEMBI OIIK-16 12,
TOPHBIX MalliH; 0COOCHHOCTH 30 3-1,3-2,3-3 J2.1,
9KCIUTyaTalluy I'MAPOIPHBOJA B VK-1 J122
Pa3IMYHbIX YCIOBHSX. 3-1,3-2,3-3

43 TToaroroka u 3amura JIP Nel,2 o VK-1 131
NEPBOMY NEPUOAY TEKYILEr0 KOHTPOJIA. 15 VY-1,¥-2, H-1 )

44 IToaroroska u 3ammura JIP Ne3-6 mo VK-1 131
MIOCJICIHEMY TIEPUOTY TEKYIIEro 25 VY-1,¥-2, H-1 )




KOHTpPOJIA.

45 BeinonHeHne pacyeTHO-rpaguueckoro [K-2
3agaHysl y9eOHOH TUCIUILIHHBL V-1,¥-2,H-1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KOHTpOJII)HBle BOIIPOCHI 1JIA CaMOCTOATEIbHOM MNOATOTOBKH K TeKyIIIeﬁ u le()ME)KyTO'lHOﬁ arreCcranum
110 UTOraM M3y4€HUH JUCHUILINHBI

KoHTposbHbIE BONIPOCHI AJIsl CAMOCTOATEIbHOM MOATOTOBKH K IIPOMEKYTOYHOM aTTecTanuy (MaTepuabl
JJIS OLIeHKU 3HaHMii MK-2 3-1, 3-2; OMK-16 3-1, 3-2, 3-3; YK-1 3-1, 3-2, 3-3)

1.00bémublii  ruaponpuBog.  CrpykrypHas cxema. OCHOBHBIE 3JIEMEHTBI: HAcoC, THAPOJABHUIATEIb,
THIpOANaparypa yrnpasieHus, padouas KUAKOCTb. X QyHKIUH B CTPYKTYpe THIPOIPHBO/IA.

2. OCHOBHBIE CBOMCTBA THAPOIPUBOA U OOJIACTH UX A(P(PEKTUBHOTO IPUMEHEHHUS B TOPHBIX MaIINHAX.
3.Pabouas xuakocts TuaponpuBoia. OCHOBHBIE (QU3MUECKHE CBOHCTBa paboumx skuakocteil. TpeboBaHms,
IpeabsBIsieMble K HUM. THIIBI pabodMX >KHUAKOCTEH B TMAPONPUBOZIE TOPHBIX MallWH. MHHepalbHbIE Macla.
Kputepun oneHKr IpUroAHOCTH MUHEPATIBHBIX Macel, IPUMEHIEMbIX B TOPHBIX MallIUHAX.

4.Bopomacisiaple dMynbcud. OCHOBHBIE THIBI, 007acTh WX NpuMeHeHHs. CocTaB W CHOCOO NMPHUTOTOBICHHS
BOJIOMACISIHBIX dMynbcuid. CpencTBa Aist TMOJAEPXKAHUS OCHOBHBIX CBOWCTB pabodell JKHIKOCTH B
ruaponpuBoje. CriocoObl OYKCTKH, UX TOCTOMHCTBA U HEJTOCTATKH.

5.0Hepretnyeckuii Gananc ruaponpusoia. IloTepu MOLIHOCTH B THApOMAIIMHE: OOBEMHBIC, MEXaHHYECKUE,
runpasinyeckue. [loustus o6pémuoro KT, mexannueckoro KIIJ[ u ruapaBnudeckoro KITJ[. O6muit KITJ]
rugpomaniH. CxeMbl 00BeMHBIX TIOTEPh B HACOCE U THAPOJBUTaTEIE.

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

7.00péMHBIE Hacochl. Pabouast kamepa Hacoca. [IpuHImmsl nedicTBus Hacoca. IIporecchl BcachIBaHHS |
HAarHETAHUS )KUIKOCTH B HACOCE.

8.0cHOBHBIC TapaMeTpHI Hacoca: pabounii 00pEM, TeopeTudeckas U pakTrdeckas mogada, oosémusnii KI1/, ero
3aBHCUMOCTD OT AaBlieHHs. HoMHHANBHOE M MakCUMallbHOE IaBIEHHE, MOIIHOCTb. OCHOBHBIE THUIIBI HACOCOB,
MPUMEHSIEMBIX B TUAPOIPHUBOE TOPHBIX MAIIMH.

9.'mapoaBUraTeNn  IMOCTYNATENBHOIO  JBIXEHHUS  (FUApouMIMHIAPEI).OCHOBHBIE  THIBI:  MOPIIHEBBIE,
IUTYH)KEpHBIE, TeJecKonmuueckue. [MApONMIMHAPE € OJHOCTOPOHHMM INTOKOM M THAPOIMJIMHIAPHL C
JIByCTOPOHHUM IITOKOM.

10.BrixofHbIC MapaMeTphl THAPOIWIMHAPA: YCHIHWE Ha TMOPIIHE, CKOPOCTh NOpiHs, o0bemubid KII/I,
MOIITHOCTb.

11.KoHCTpyKIUsI TOPUIHEBOTO THAPOLMIMHIPA C OJHOCTOPOHHMM IITOKOM. CHocoObl GOpHOBI C MepeToKaMu
KUJKOCTH B TUAponmInHApe. TpH cXeMbl HOAKIIOUEHHS THAPOLWIMHIpa K HarmopHoil juHuH. OOnactsh
MPUMEHEHUS THAPOLMIMHAPOB B FOPHBIX MAIIUHAX.

12 TlopuraeBbie TuapoMoTophl. OcHOBHBIEC TUMBL. [IpuHITMT HetficTBus. OCHOBHEIC TapaMeTPhl: pabodnii 00bEM,
4acTOTa BPALICHUS, KPYTSAIINH MOMEHT, MOITHOCTH, 00BhEMHBIN KIT/T.

13.Ilpumenerne 0OpaTUMBIX HACOCOB B KaueCTBE THAPOMOTOPOB. CKOPOCTh M MEXaHHUECKHE XapaKTePHUCTHKH
THIPOMOTOPOB.

14 BricokoMOMeHTHbIe ruapoaBuratenyd. OCHOBHBIE THIIBI, YCTPOMCTBO, NPUHIMI JeiicTBua. Paboune
mapamMeTpsl BEBICOKOMOMEHTHBIX THIpOJBHUraTelneil: pabounii 00bEM, KpyTANIHA MOMEHT, 4acTOTa BpalleHHS,
MOITHOCTH. O6JIacTh MPUMEHEHHUS THAPOMOTOPOB M BBICOKOMOMEHTHBIX THAPOABUTaTECH B TOPHBIX MAIIMHAX.
15.T'mnpopacnpenenurenn. Hasnauenne. Knaccudukamnus. JlnaeiHocTs, mo3unnoHHOCTs. Criocod ympaBieHHUS.
YcnoBHOE 0003HaUECHUE THAPOPACTIPEACTUTENICH.

16.I'mapopacrpenenurend ¢ UUIMHAPHYECKAM 30JIOTHUKOM. J[OCTOMHCTBA M HEJOCTATKH. 30JIOTHHKH C
TIOJIO>KUTEIIBHBIM, OTPULATENILHBIM U HYJIEBBIM MIEPEKPBITHEM OKOH, UX 00J1aCTh NPUMEHEHNSI.
17.I'mppopacnpenenureny C IDIOCKMM 30JIOTHUKOM. JlOCTOMHCTBA, HENOCTaTKH, O00JacTh IPUMEHEHHS,
OCHOBHBbIE THIIBI. KilanmaHHble pacrpenenuTelly, UX CBOMCTBa M 00JacTh NMpUMeHeHus. [ uapopacnpenenuTenn
KakK 3JEMEHThl THAPOABTOMATHKH: KOMaHJHBIE W CHJIOBBIE THapopacnpenenurend. Mx nasnauenne. O6macTh
MPUMEHEHHUS B TOPHBIX MaIlIMHAX.

18.00parHble ki1ananbl. HasHaueHue, yCTpOMCTBO, MPUHIIKIT ISHCTBHS, CXeMa BKIIIOUEHHS B THIPOCUCTEMY.
19.T'uapo3aMKy OJHOCTOPOHHETO M JABYCTOPOHHEro nciicTBus. HasHaueHue, yCTPOHCTBO, MPHUHIUIT ACHCTBHS,
cxeMa BKJIIOYCHHS B THApocucTeMy. O0IacTh IPUMEHEHHS B TOPHBIX MaIIWHAX.

20.Kmanan «1JIN», cxema, IPUHIMIT ASHCTBHUS, 001aCTh IPUMEHEHUSL.

21.IlpenoxpaHuTenbHble KianaHbl. HasHaueHuwe, cxeMma BKIIOYEHHs B TuapocucreMy. KiamaHbl mpsMoro
JEWCTBHA: INAPUKOBBIC, KOHYCHBbIE W IUTyHXKepHble. CTpykTypa, TpHHIMI OCHCTBUS, pacXomHas
XapaKTepUCTHUKA, JOCTOMHCTBA U HEOCTATKU.

22 Knanansl HenpsiMoro aelctBusi. Hasnauenue, cxema, NPUHLIMI AEHCTBHS, JOCTOMHCTBA M HEJOCTATKH.
23.IlpenoxpaHuTenpHble  KJIanaHbl THIPOCTOCK MIaxXTHOW Kpemnu. TpeOoBaHMs, NpeabsiBIsieMble K HHM,




OCHOBHBIE TUIIBI I XapaKTEPUCTUKHU.
24 IlepenuBHBIC U peAyKIUOHHBIE KiIalaHbl. VX Ha3HaueHHe, cxeMa BKIFOYEHHs, IPUHIMN AeiicTBusa. O0macTh
MPUMEHEHNUS B THAPOIIPUBO/IE TOPHBIX MAIIWH. Pele qaBieHus, IPUHIUIT ASHCTBHA, CXeMa BKJIIOYEHHS, 001acTh
NPUMEHEHUS.

25.PerynsaTopel  pacxoia JKHOKOCTH. Ha3HadeHwWe, OCHOBHBIE THIBI H HX YyCTpoicTBo. IIpocTsie
Heperynmpyemsle apoccenu. Pacxon xuakocty yepe3 HuX. JInHeiHbIe u HenMHEHBIE Apoccenn. VX obmacth
NPUMEHEHUS.

26.Perynmupyemble npoccenu. HasHaueHue, OCHOBHBIC THIBL. PeryiaupoBOYHBIE M MEXaHHYECKHE Xapak-
TEPUCTHUKH PETYTUPYEMBIX IpOCCENeil.

27.PerynsTopel 1MOTOKa O>KMAKOCTH. Ha3HaueHuWe, yCTpOWCTBO, MpPHUHIMI JAeHCTBUS. PerymmpoBouHbIe
XapaKTEePUCTUKHU PETYJISATOPOB NMOTOKa. OCHOBHBIE TUIIBI U 00JIACTh IPUMEHEHHS B TOPHBIX MallIMHAX.
28.BcrioMoraresibHbIe yCTPOWCTBA M THAPOIMHUM. Pe3epByapsl 1 KOHAUIIMOHEPHI padodeil KHUIKOCTH, (GUIBTPHIL.
I'mapoakkymynsatopsl. Pacuer runponunmii. JKectkre u rubkue TpyOOIpoBOIbL.

29.T'uaponpuBo ¢ HEYNPaBIIEMOM CKOPOCTBIO THApOABHraTens. lIpuHIMNuambHas THAPOCXEMa THIIOBOTO
THAPONIPHBOJA. BBIXOIAHBIE MapaMeTphl: YCHIME Ha IOPIIHE, CKOPOCTh MOPINHS, MOUIHOCTh. OCHOBHBIE
SJIEMEHTHI IPHUBOJA, UX Ha3HaueHHe. CXxeMa LUUPKYJIALUH )KUAKOCTH. JJOCTOMHCTBA M HEOCTATKU THIPONPUBO-
na. O6nacTh MPUMEHEHUS B TOPHBIX MAlIMHAX.

30.I'mapompuBof ¢ ApoccenbHBIM yrpaBiaeHHeM. OCHOBHBIE IPU3HAKH, TOCTOMHCTBA U HEOCTATKU. TpU CXEMBI
BKIIIOYEHHUsT Jpoccens. Ilpumepsl NmpHMEHEHUs TUAPONPHBOAA C JPOCCENBHBIM YIPABIEHHEM B TOPHBIX
MallnHax.

31.PerynupoBouHbIe U MEXaHHYECKHE XapaKTEPUCTUKU TUIPOIPHBO/IA C APOCCEIIEM, YCTAHOBJICHHBIM B HAlope.
32.PerynupoBouHbIE U MEXaHHMYECKUE XapaKTEPUCTUKU THIIPOIIPUBOJIA C IPOCCEIIEM, YCTAaHOBICHHBIM Ha CIIMBE.
33.PerynmupoBouHble M MEXaHMYECKHE XapaKTePHCTHKH THIPONPHBOJA C JPOCCENEM, YCTaHOBJICHHBIM
napaniebHO THAPOIUIHHIDY.

34.T'uaporpuBo], ¢ 00bEMHBIM yIpaBIeHUEM. JJOCTOMHCTBA W HEAOCTATKH. PeryInpoBOYHBIE XapaKTCPUCTHKH
THIPONPUBOIOB C PETYIHPYEMBIM HACOCOM M C PErYJIHPYEMBIM I'MAPOABHTaTENeM. JIOCTOMHCTBA KaXKAOTO U3
paccMaTpuUBaeMbIX NPUBOAOB. MexaHWuYeckas XapaKTEpUCTHKAa THIPOIPUBOJAA C PEryIHPYEMBIM HACOCOM.
O06nacTh NPUMEHECHHUS THIPOTIPHBOIA C OOBEMHBIM YIPABICHHEM B TOPHBIX MallIMHAX.

35.Cnenamuit runpaBimmdeckuii mpuBoa. CTPYKTypa, OCHOBHBIC DJIEMEHTHL [IpHMHIWI NEHCTBUS CIemsInero
THIPOIIPHUBOJA C JKECTKOH 00paTHOH cBs3plo. CTaTHYecKWe M JUHAMHYECKHE XapaKTePUCTHKH CIEISIIEro
rugponpuBoa. O61acTb NPUMEHEHHUS CIEISIIEr0 THAPONPHUBOIAa B TOPHBIX MaIlIHHAX.

36.I'uaponunamudeckue nepenau. Haznauenue, nocronHcrBa. CTpyKTypa, YCTPOHCTBO M IPUHLUII JACHCTBUSL.
I'mopomydTe. Cxema, NPUHLIMI IEHCTBUS, OCHOBHBIE MapaMETphl: KPYTSLIHH MOMEHT, ckoibxkeHue, KII.
BHelHue 1 NpUBeICHHBIE XapaKTEPUCTUKU THIPOMYPT.

37.T'unporpancopmaropsl. Cxema, TNPHHIMII JACHCTBUS, OCHOBHBIE NapaMeTpbl: KPYTALIMH MOMEHT,
ckonpxenune, KI1/]. Buennue u npuBeneHHble XapakTepucTuku. O0aacTh MPUMEHEHHUs THAPOIepead B TOPHBIX
MallliHaXx.

38.Tunosoit TUIPONPUBOJL MEXaHU3UPOBAaHHON kpenu. IlpuHnMNuaneHas TUAPOCXEMa, OCHOBHBIE
SJIEMEHTBI, MX Ha3HaueHue. HacocHble cTaHIMM MEXaHU3MPOBAHHOW KpenH, OCHOBHBIE THUIBI, COCTaB.
Pacxonnas xapakTepucTHKa HACOCHOHM cTaHIMU. Paboyast )HUAKOCTH THIPONPHBOIA MEXaHHU3UPOBAHHOM KpEIH.
39.0cHOBHBIE mapaMeTpsl THAPOIPHBOAA MEXaHM3MPOBAHHOW  KpENu: Iojada HAaCOCHOW CTaHIWH, pabouee
JIaBJICHUE, ABJICHUE MPEBAPUTEIHLHOTO pacropa ruIpoCTONKY, JIaBlieHne cpabaThiBaHUs MTPEAOXPaHUTENLHOTO
KJIallaHa TUAPOCTOMKH.

40.I'uapocTOrKN IIAaXTHBIX MEXaHW3UPOBAaHHBIX Kpereil. Ha3HaueHue, OCHOBHBIE THIIBI, WX YCTPOMCTBO.
TpeboBanus, mpenpsBiIsieMble K THIpocToiikam. Cxema BKIIOUEHHS B ruapocucteMy. OCHOBHBIE PEKHUMBI
paboThI THAPOCTOMKH, ee pabodast xapakTepucTuka. Pabodne nmapameTpsl THAPOCTONKHY.

41.TunpaBnuueckue CHCTEMBI JJIs MOAAaYd JKUAKOCTH. CHCTEMBI BOJOCHAOKEHUS W OTOIUICHUS TOPHBIX
NpEeANPUSTHH, KOHCTPYKIMH U OCOOEHHOCTH pacdéra, SKCIUTyaTalusi ¥ MOHTaX.

42 JlnHamudeckre TUApoMamiHbl. ['MApOoTypOMHEL. YCTPOHCTBO M XapaKTEPUCTHKN LEHTPOOSKHBIX HACOCOB.
Hacocs! Tpenust.

43.]1neBMaTnyeckue cucTeMbl. ['a3 kak pabodee Tell0 IMHEBMOIIPUBOJA, HCTEUCHHE Trasa W3 pe3epByapa.
JlocTOMHCTBA U HEJOCTATKU THEBMOIIPUBO/A.

44 JIHeBMaTHUYECKHE  MAaIIMHBI:  KOMIIPECCOPHI M NHeBMozBurarenu. MHaukaropHas — jamarpamma.
MHoromwInHApoBble Komnpeccopbl. ITHeBMaTHueckas anmaparypa. [IHeBMaTudyeckuil NPUBOL  TOPMO3HOM
CHCTEMBI.

45 . ITpoMbIIITICHHBIE THEBMATHYECKHE CETH TOPHBIX IpeanpusTuii. OCHOBHBIE TpeOOBaHHUS K MOHTAXY, HaJla/IKe
M 3KCILTyaTallly ITHEBMOTHIPOCUCTEM.




Bonpocs! /151 IpOBepKH YMEHHI M HABBIKOB:

1.0npenenuts ycumme Ha mToKe ruapomrtnHapa D=100mm npu gaBnennn B ruapocucteme P=100kr/cm?, ki
—HE YYHUTHIBATh.

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

2. YKaxuTe Ha CXeMe IIECTepEeHHOro Hacoca HalpaBIIeHHe
BpAILCHU IIECTePEH U HalPaBICHNE IBWKCHUS KUIKOCTH.
(IIK-2 V-1, V-2)

3.0mpeaenuTb CKOPOCTh MPSIMOTO U OOPATHOTO X0/ IITOKA
ruapoumnuaapa D=100mm, d = 50mm npu pacxoge Q=601/mMun  ([1IK-2 V-1, V-2, H-1)
4. Kakue cmoco0bl MOHTa)Ka pyKaBa BBICOKOTO JaBJICHHS MPABIIbHBIC?

a. [Tepssrit 1 BTOPOIi crtocod
6. [lepBbIif 1 4eTBEPTHIIL cITOCOO
B. BTopoii u Tpetuii criocod

r. Bropoii u ueTBEpTHIil crtocob

(IIK-2 V-1, V-2) LI 5 =

5. To xakoii popMmyIie pacCUUTHIBACTCS 3aTpayeHHasi MOLIHOCTb THAPOMOTOPA H ITO0 KaKOH - THAPOLMINHIpa?

a. N=U I; 6. N=Ap-Q; B. N=F-v; r. N=M-o (IIK-2 V-1, V-2, H-1)
6. OmpeaennuTh BBIXOAHYIO MOIIHOCTh Hacoca, eciu pacxoq Q, = 50 a/mun v nasnenue P, = 10MIla . (ITIK-2
V-1, ¥-2, H-1)
7. F=P,4 — (R,,*R,,+Ry,), Kakue compoTHBICHHS ABMXCHHUIO INITOKA MUIMHAPA yKka3aHbl B Gpopmyne? (ITK-2
V-1, ¥-2, H-1)
8. YcnoBHoe 0003HaUeHNE KAKOTO AJIEMEHTa IPECTABICHO Ha PUCYHKE?

| . |
a. [IpenoxpaHuTtenpHbIi KilanaH NpsMOro JeHCTBUS L | |
0. [IpenoxpaHUTENBbHBIN KJIallaH HEMIPSIMOTO JISHCTBUS A W
B. [lepenuBHO Kianax
r. Penykuunonnsiii kianan (OI1K-16 V-2, H-1) I—,
9. CxeMbI THIPONPUBOJIOB C KAKUM PETyIHPOBaHHEM . o 7,
YKa3aHbl Ha pUCYHKe? —=1 . R l l
= < =H= H= —]
10.Ykaxure Ha PHUCYHKE THAPOPACIPEICIUTEND, I F ] ]
i v I g . :
OTIpe/ieNUTe TUI U MPUHIIUI ASHCTBHSL.
11.Kaxkoe HEOOX0AUMOE YCTPOHCTBO ISt ]XM TA_AI)CI |\1 s
. 3
KOHIMIIMOHMPOBAHUS SKUAKOCTH HE YKa3aHO Ha ; ..
4 4
pHCYHKE. «Eg{_ i
12. VkaxuTe Ha PUCYHKE NIPEIOXPAHUTEIBHBIN KIANaH, @ .
OTIPENICITUTE TUT U IPUHIIHIT ACHCTBHSL.

13. Kaxoil anmapaT HUCHOJB30BaH Ha PUCYHKE Ui !
PETYINPOBAaHUS CKOPOCTH JIBM)KEHHS LIMIIMHAPA?
(OIIK-16 V-2, H-1)- mis Bomp. 9-13.

dopmupoBanue ymeHuit u HaBbikoB YK-1 V-1, V-2, H-1nposepsiercs pu 3amuTe 1a00paTopHbIX padoT.

Ilepeuens padoT, BHINOJIHAEMBIX B IIpolecce H3YYeHHUs IUCHUILIMHBI (Moayas, npakTuku, HUP)

JlomanTHee 3a/1aHe COCTOUT U3 2-X pacueTHO-TpadudecKux paboT: TeMa nepBoii paboTsl «OnpeaencHue

napaMeTpoB THAPONPHUBOAA C 00BEMHBIM YIIPABICHHEM M MalllMHAMK BPAIATEIbHOTO JICHCTBHA», TeMa BTOPOU
pabotsl «Omnpenenenne BEIXOAHBIX MTAPaMETPOB HEPETYIUPYEMOTO THIPOIPHBO/IA C TOCTYIATEILHBIM IBHKEHUEM
BBIXO/IHOTO 3BeHay». O0beM Jomarntero 3ananus 8-10 nucros popmara A4 pacueToB ¢ MPHUHIUITHATLHBIMA
cXeMaMH IIPHUBO/IA.

[oxroroBka u 3amura JIP Nel,2 o mepBomMy meprory TeKymiero KoHTpodsi. JlabopaTopHbie paboThI
BBINOJTHSIOTCS B Ta0OpaTOpHH TPYIIOi BO BpeMs 3aHATHH, a pacdeThl, 0(popMIIeHNE W OATOTOBKA K 3aIINUTE —
CaMOCTOSATEIBHO.

[Moaroroska u 3amuTa JIP Ne3-6 o nmocnennemy nepruoty TeKymero KoHTpos. 3amuTa Beex JIP sBisercs
JIOITyCKOM K 3K3aMEHY.

[epedens Tem 1abopaToOpHBIX PadOT:

1. Onpenenenue pabouMX M KaBUTAIIMOHHBIX XapaKTEPHCTHUK IUIACTHHYATOTO HAacoca.

2. Omnpenenenue pabounx XapakTepUCTHK THIPOMOTOpA.

3. Omnpeziernienne XapakTepUCTUK THIPOLMINHIPA.

4. UccnenoBaHne XapakTEpPUCTUK 0OBEMHOTO PETyIHPYEMOTO THIPONIPUBO/IA C TIOCTYNATEIBHBIM JIBHKEHHEM
BBIXO/IHOTO 3BEHA.

5. MccnenoBanue XxapakTepUCTHK 00BEMHOTO PETYIHPYEMOro THAPOIPUBOAA C BPAIIATEIbHBIM IBIKEHHEM




BBIXOJHOT'O 3B€HA.
6. OcHOBHBIE IIpaBHJIa HKCIUTyaTallK THAPO-HM ITHEBMOIIPUBONOB. BcrmoMorarensHble yCTPOHCTBA 1
THIAPOIIMHUM.

IlepedeHpb TeM NPAKTUYECKUX 3aHATHM:

1. PacdeT oCHOBHBIX apaMeTPOB KOHCTPYKIIMH aKCHAIbHO-TIOPIIHEBOTO HACOCA C HAKIIOHHBIM OJIOKOM
IWJIMHAPOB.

2. Pacyer ruponpuBo/ia CHCTEMBI TOPMO30B aBTOMOOMIISI C THAPOBAKYYMHBIM YCHIIHTEIIEM.

3. OmpeziesieHHe OCHOBHBIX ITAPAaMETPOB U PACXOIHON XapaKTEPUCTHKHU MAPHUKOBOTO IPEJOXPAHUTEIHHOTO
KJIalaHa psIMOro AEHCTBHUS.

4. PacueT BBIXOJHBIX ITAPaMETPOB HEPET'YIHUPYEMOT0 THAPOIIPUBO/A C TTOCTYIIATEIbHBIM IHPOIBUTATEIIEM.
5. Pacyer mapameTpoB ruIponpHBo/ia ¢ OOBEMHBIM YIPaBICHUEM U BpallaTeNIbHBIM THIPOIBUTaTEIEM.

6. Pacyer runponuHaMUYEeCKO# epeauy 1o MeToLy o100usL.

7. OmnpeziesieHue AOIyCTUMO# BBICOTHI BCACBIBAHMS PA3IMYHBIX KHUKOCTEH IIEHTPOOEKHBIM HACOCOM.

8. N3ydeHne KOHCTPYKIMH THAPOIPHBOIA MEXaHW3UPOBAHHON KpEMH U THIPOCTOCK.

9. Pacyer mHEBMONIPHUBO/IA [UIsl OTKPBITHS IINOEPHON 3aCIIOHKH B TEXHOJIOTHH OOOTAICHHS.

OHeHO‘IHBIe MaTepuaJjbl (OIIEHO‘IHLIB CpeI[CTBa), HCIOJBb3YyEMbIC IJ1 JK3aMEHA

DK3aMCHAIIMOHHBIN OWJIET BKJIIOYACT B ceOs 2 TCOPETHUCCKUX BOMpoca M | MpakTHYECKHi BOMpoc (3amady) u3
YCTaHOBJICHHOTO MEPEYHSL.
busietsl xpaHsTes Ha kadeape ¥ YTBEPIKICHBI 3aBEIYIOIIUM Kadeapoit

MeToaMKa OLIEHKH Pe3yJIbTATOB 00y4UeHHs 0 JUCHHILINHE (MoayJ10, npakTuke, HUP)

e TpeOoBaHMS K OLICHUBAHUIO B COOTBETCTBUH C YUEOHBIM IUIAHOM: 3K3aMeH B 6 ceMecTpe.

e Cucrema OICHMBAHUS, UCIIOJIE3yeMas ITPEToAaBaTeNleM Uil TEKYIIeH OIEHKH YCIIEBAeMOCTH - OaTbHO-
peUTHUHrOBas:
- mocenieHue JieKuit — mo 16amty 3a 1 yac 3ansatus (Bcero 18 yac nekuuii), utoro He 6osiee 18 6amwios;
- BBINIOJIHCHHUE MTPAKTHYCCKHUX paboT — mo 1 Oasia 3a 1 3ansarue (Bcero 9 I13), utoro He 6onee 9 6amios;
- BBINIOJIHEHHUE J1a0OpaTOPHBIX paboT — 1o 3 6asmna 3a JIP (Bcero 6 JIP), utoro He 6osee 18 Oamwios;
- BBINIOJIHEHHUE JOMAIIHEro 3afanus — 15 6amios;
HUTOI'O ue 6omnee 60 6ayI0B B ceMecTpe.

e  VYcioBue JOITycKa K SK3aMeHY IO JUCIMIUINHE — HAJIH4INe He MeHee 45 0amoB ceMecTpoBOil paboTHI C
obs3aTensHOM 3amuToii Beex JIP u cadueit jomaniHero 3a1aHusl.

e MeToauka pacyera OLCHKH HA JK3aMCHE.
OrtBeT Ha 3k3aMeHe oneHnBaercs B 40 OanioB: 10 30 0aJUI0B 32 OTBET HA TEOPETUUECKHE BOIPOCHI U 10 10
0aJyIoB 3a OTBET Ha MpakKTHYecKoe 3a1aHue. Kpurepuu ompeseneHus OLEHOK Ha K3aMeHE H3JI0KEHBI B
paznene 5 IlomoxkeHuss 0 MpoMexyTouHoi artectanuu cryaeHtoB @I'AOY BO HUTY «MHUCuCy» (I1
239.09-14)

6. YYUEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECHEYEHME JUCIHUIIINHBI
(MOJYJISI, MIPAKTHUKH, HUP)

6.1. PexoMeHnayemasi Jureparypa

6.1.1 OcHoBHAs JIUTEpaTypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka H3narenncTBO,
HHUE COCTABUTEJIH roJi
J1.1 leiiep B.I"., I'mapaBivka ¥ THAPOTIPUBOA: I'd HUTY «MUCuC» M. : Henpa,
Hynun B.C., Y4eOHuK 1t By30B 1981 .-295c.
BopymeHckumit
A.l,, 3aps
A.H.
J1.2 I'poxoBckuii OCHOBBI THAPABINKH U Hudposoii CaHkT-
. B. THIPOTIPUBOJI: yueOHOE TTocoOue 00pa3oBaTeNbHBIN pecypc [TetepOypr:
IPR SMART: [caiiT]. — [TonurexHuxka,
URL: 2024. — 237 c.
https://www.iprbookshop.r | — ISBN 978-5-
u/ /135127.html 7325-1201-4
6.1.2 JlonoJHHUTeIbHAS JIUTEPATYPA
O0o03Haue ABTOpBI, 3ariiaBue bub6anoreka HM3nareancTBo,
HHE COCTABHTEJH roj
J2.1 AHaHbeB I'iaponpuBoasl TOPHBIX MAILIUH [udposoii M.: MamuHoc



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

K.A., n obopymoBaHus. ['wim- 00pa3oBaTeNbHBIN pecypc Kemepogo:
Ky3uemos paBJIMYECKHE CXEMBI : yueO. IPR SMART: [caiiT]. — 2023. —T74c.—
B.B,, oco0. URL: ISBN978-5-
Tauuenko https://www.iprbookshop.r | 00137-418-3.—
B.IL., u/ 135098.html
Memikos A.A.
JI2.2 etmax A.A. lunpasnmka u IT'd HUTY «MUCuCx» M.:
TUPOIHEBMONPUBO/, MI'1Y,
Y.1:0CcHOBBI MEXAHHKH 2003.-192c.
KIJIKOCTH M rasa : Yue0. mocod.
6.1.3 MeTtoauyeckue MaTepHaJbl
O0o03HauyeH ABTOPHI, 3arnaBue bubnuoreka W3 narenscTBO,
ue COCTABUTEIH rof
J13.1 Tepexun E.I1. IM'inpapimuecKye MariHbL K [Tmatpopma I'® HUTY
ruaponpyeoz /JlabopaTopHblii LMS Canvas «MHCHUC» «MHCuC,
NPAKTHKYM. URL: 2022
https://Ims.misis.ru/enroll/ (97MeKTPOHHBIH
HEYG8C pecypc)
J13.2 Tepexun E.I1. ['unpaBnyyeckye MallHbL 1 [Tmatpopma I'® HUTY
runporprBox / Metomdeckrie LMS Canvas «MUCHUC» «MHUCuCp,
YKa3aHWSI K BBITOJTHEHHIO URL: 2022
JIOMALIHETO 33/1aHUS https://Ims.misis.ru/enroll/ (97MeKTPOHHBIH
HEYG8C pecypc)
6.2. IlepeueHpb pecypcoB HHGOPMAIOHHO-TeJIEKOMMYHHKAIMOHHOI ceTn «UHTEpHET»
91 www.google.ru
32
6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust
IT1 Office Professional Plus 2016
112 WINHOME 10 RUS
6.4. [lepeuyens HHGOPMANMOHHBIX CHIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
nil OBC «Hayunas osnextponHas OubOmmoreka eLIBRARY.RU» (Horosop NeP97-2023/780 ot
05.12.2023 r.)
n2 OBbC «YHuBepcurerckas Oubmuoreka onmnaitn  biblioclub.ru»  (JoroBop NeP97-2023/718 ot
21.11.2023 )
u3 9BC 000 Kowmmnanus «Aii [Tu Ap Mezaua iprbookshop.ru» (Jorosop NeP97-2023/439 ot 23.08.2023
T.)

7. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCHOUATITAHBI
(MOJYJISI, MPAKTHKH, HUP)

7.1

Ayn. 114. JleknpoHHas ayquTOpus. AyTATOPHS IS IPAKTHUECKUX 3aHATHH.
[lepeueHbp OCHOBHOTO 000PYIOBaHMSA, YI€OHO-HATIISTHBIX TOCOOHIA:

1. KoMmnexT MyabTUMEIUIHON anmnaparypsl:

— CHCTEMHBIH OJIOK 1 MOHHUTOP;

— MynbTuMenua-npoekrop BENQ u akpaH.

2. Komnsiekt yue6Hoi1 MeOenn Ha 60 mocaJ0OYHBIX MecT.

7.2

Ayn. 114a. Ayautopus Ui IpoBeAeHHs 1ab0paTOpHBIX padoT.
[lepedens ocHOBHOTO 000pynOBaHMUS, y4eOHO-HATIISIHBIX TIOCOOMIL:

1. JJaGoparopHslii cren «I uIpaBiInKay;

2. JTaboparopHsIit creHa «I uapaBIidecKiue MaIuHbl U THIAPOTIPHBOIBDY;
3. KoMITIEKT MyIbTHMETUHHOM anmapaTyphl:

— CHCTEMHBIH OJIOK;

— myneTumeana-mpoekrop NEC NP100

4. Kommiekt yueOHOI Mebenu Ha 16 1ocal09HbIX MECT.



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

8. METOAWYECKHME YKA3AHMUS JUIS OBYYAIOIIUXCS IO U3YYEHUIO JUCIHUITJIMHBI

VYcenemHoMy HM3y4eHHIO IMCLMIUIMHBI ITIPEJIISCTBYET 3HAHME KypCOB MEXaHMKM M ruupaBinku. K MomeHTy
M3YYEHHS THAPOCHCTEM CTYICHTHI JOJDKHBI OCBOUTH MOJHBIN KypC CICIYIOIINX TUCIUIUINH: (GU3NKA, MATEMaTHKa,
TeopeTHdecKas MeXaHuKa, He00X0ANMBIE 3HAHHA M0 KOTOPBIM CJIEIyeT BOCCTAHOBHUTD U OCBEKHUTh.
CamocrosarenbHas paboTa CTyAeHTa MO AWCHUIUIMHE SABISCTCS ONHUM W3 OCHOBHBIX BHIOB yUeOHOH paboOTEHI,
KOTOpas BKJIIOYaeT B ce0s CIeAyIomme SJeMEHTH: TpopaboTKa IJIEKIMOHHOTO Marepuana, pabora c
PEKOMEHAYeMBIMH ydeOHUKAaMU U YIeOHBIMHU ITOCOOMSMU, BBHITIOTHEHHE JOMAITHETO 3aJaHHs (PACUETHOTO 3aaHHS
yueOHOM TUCITUIUTHHE), TIPOBEICHHUE U 3alTiTa JJab0PaTOPHBIX paboT, MOATOTOBKA M Cllada YK3aMEHOB.

[MpopaboTKy JEKIMOHHOTO MaTrepuana U METOJMYECKUX YKa3aHUH MOXHO ITPOBOANTD ITPU BBHIIOJIHEHHUH JJOMAIITHETO
3a7aHusl. JTO MO3BOJUT CBSI3aTh BOEIJMHO IOJYYEHHBIE CBEICHHS W COCTAaBUTH LENbHYIO KapTuHy. He ciemyer
CTPEMHUTBCS K MEXaHWYECKOMY 3allOMHHAHHIO (DOPMYJIMPOBOK NPHBEICHHBIX ONPEACICHUH W TOJIOKEHUH, eciiu
TpeboBaHus Kk Bam mpsMo He yka3bIBaloT Ha 3To. Bronne 3¢ dexTHBHON MOXKET 0Ka3aThCs MOIBITKA MOHATH CYTh
SIBJICHUS], BBIPAOOTaTh CBOE OTHOIICHHE K HEMY, ONHUPAsCh Ha MaTEpPHaJl, COJIEPKAIIUHCS B PEKOMEHIOBaHHOU
nuTepaType. 3aBepiias pabOThI 10 TeMe, NMPH OTBETE HAa KOHTPOJBbHBIE BOIPOCHI HEOOXOAMMO CTPEMHUTBHCS K
KpPaTKOMY M YETKOMY H3JI0’KEHHIO MBICIICH, HCITONB3YsI MIPABIIIBHYIO0 TepMUHOJIOTHIO. CTalKUBasCh C TOH WIIM WHOU
pacueTHO# (HOopMYIIOH WM XapaKTEPUCTHUKON, OMMMCHIBAIONINX PabOTy THAPOMAIINHEI WIIA THAPOIEpeaadd CTYACHT
JOJDKEH TIOHATH CYINTHOCTh M 3aKOHOMEPHOCTB, KOTOPBIE OHH OTPaXKalOT, a TAaKXKe MPOaHAIN3UPOBATh Pa3MEPHOCTH
BXOJISIIUX B HAX BEIUYNH.

Ecmu mocne npopaOoTKH JIEKIMOHHOTO MaTepHaja U BBHITOJHEHHUS JTa0OpaTOPHBIX pa0bOT OCTAIHNCh HEOCBEIICHHEIC
BOTIPOCHI IJII CaMOCTOSATENBHOW pPabOTHl, WX CIEAyeT H3YYWTh MpPU IOATOTOBKE K 3K3aMeHy. Kak mpaBmio,
npernojaBaTelb OCHOBHOE BHHUMAHHUE YJENSET OCBEICHUIO TEOPETUUECKHX BOIPOCOB M PACYETOB, BBHIBEICHHIO
3aBUCHMOCTEW U COCTABICHUIO CXEM, KOTOpPbIC MPEJCTABISIOT ONpE/IEICHHbIE CI0KHOCTH MPH CaMOCTOSTEILHOM
n3ydeHur. KOHCTpYKTHBHBIE OCOOCHHOCTH TI'MIPOMAIIMH M BCIIOMOTATENbHOTO O0OPYIOBAaHHS CTYJIEHT IOJIKEH
U3Yy4YUTh CaMOCTOSTENIHO, a 3HAHMS OSTHX TOHKOCTEH IO3BOJISIOT MPENOAaBaTeNl0 CYAUTh O TIIyOMHE ero
IIOATOTOBKH. He BO36paHHeTCH IIpy 3TOM IIOJIb30BAaHUC IUIaKaTaMHu, CX€MaMH U PUCYHKaMU M3 y‘-IC6HI/IKOB Ha
9K3aMeHE TPH OCBEIICHUH CIIOKHBIX BOMPOCOB. CTYIEHT ¢ XOPOIIeH MOArOTOBKOM O MPEeaMETy JOJKEeH CBOOOIHO
YUTaTh U COCTABIIATH TUAPOCXEMBI, IIPOU3BOANUTE MPOCTHIC HH)KEHEPHBIC PacyeThl THAPOIPUBOJA Oe3 CIpaBOYHHIKA
U BJIaJeTh METOIUKOM ITONHOTO pacyueTa, paclio3HaBaTh AJIEMEHTHl THAPOIPHBOIA M 3HATH MX XapaKTCPHCTHUKH, a
TaK)Ke OCHOBBI AKCILTyaTaIld TOPHBIX MAIINH C THAPOIIPHBOIOM.

Jis mpopabOTKH JIEKIIMOHHOTO Marepuaia M TMOATOTOBKMA K 3amIiTe JIA0OpaTOPHBIX padOT CTYACHTBI MOTYT
TMIOTIOJTHUTG 3HAHUS 10 TEME CaMOCTOSITEIEHO M3 PEKOMEHAYEMOH JTUTepaTyphl: OOIIie CBEACHUS O THAPOIPOBOJIC
TOPHBIX MalIlluH, 00BEMHBIE HAaCOCHI, 00BEMHBIE TUAPOABUTATEIIN, 00BEMHBIE FI/IJIpOHpI/IBOI[I)I; OCHOBHBIC IIpaBuUJia
JKCIUTyaTalyuy TMAPONPUBOIA.

Oco0oe BHUMaHHUE CIIEyeT yIeIUTh BOIPOCaM, KOTOPBIE MAJIO OCBEIIAIOTCS B JICKLIUSIX U J1a00paTOPHBIX paboTax:
JIOTIACTHBIC TUAPOMAIIWHBI U HACOCHI TPECHMUH, OTHECTOMKHE pa60l11/1e KUAKOCTH, TUIOBBIC TUAPOCUCTEMBI TOPHBIX
MAIliH, KOHCTPYKIUSA TEIUIOOOMEHHUKOB, TypOMHHBIE THAPOIPUBO/BI, UCTIBITAHUS THAPOIPHBOIOB, OCOOEHHOCTH
OKCIUTyaTalluy TUAPOIIPUBO/JIA B pa3JIMYHBIX YCIOBUAX.

[Ipu moArOTOBKE K SK3aMEHY CTYAEHTY KpOMe JICKITUA HEOOXOIMMO UMETh OIHMH W3 JINTEPAaTyPHBIX HCTOYHHKOB. B
MIEPBYIO OYepenb 3TO MOMOXKET €My pa3o0paTbcs ¢ TOW WHQOpMAaluel, KOTopas B KOHCIEKTE JEKIMHA JTaHa He
MOJTHO, OO0 3a(UKCHpPOBaHA HEBEPHO U3-3a HEBHUMAaTeNbHOCTH. C Ipyro CTOPOHBI B 3THUX HMCTOYHHKAX
rpadu9ecKy TpeCcTaBICHB KOHCTPYKIIMHA MAIlWH W amlllapaToB, THAPABINICCKAE CXEMBI TOPHOTO 000pYyIOBaHHS,
BOTIPOCHI ITO KOTOPBIM 00SI3aTEIBHO €CTh B SK3aMCHAIIMOHHBIX OMJIeTaX.

Kpowme toro, niepsbie 1aboparopHbie paboThl IPOBOISATCS 0 MPOpabOTKU MaTepuaia Ha JIEKIHSX, & TEOpeTHIeCKas
qaCTb METOOAUYCCKHX yKaBaHI/Iﬁ HEOAoCTaTO4YHa JId FHYGOKOFO OCMBICIIMBAHHUA 3aaa4, IOCTaBJICHHBIX B
nabopaTtopHbIix padorax. Bor 3meck W moHamoOWThCsA ydeOHas Jureparypa ais Oojiee TOIMHOW TMOJITOTOBKU K
MepBeIM J1a00paTOpHBIM pabotaM. Ilpu opopMIICHHH OTYETOB IO JIAOOPATOPHBIM paboTaM MOTYT BO3HUKHYTHh
BOTIPOCHI IO XapaKTEPUCTUKaM THAPOMAIIMH W THAPONPHUBOIA, Pa3MEpPHOCTAM K MacmTabHoii cetke. B
METOANYCCKUX YKa3aHUAX CICIHUATIBHO IMOKa3aHbI TOJIBKO BHUJbI 3aBHCUMOCTEN 0€e3 YKa3aHusA pa3MepHOCTeﬁ JIISL
TOro, 4TO OBl NMpPU M300pa’KeHWH TI'paHUKOB CTYJEHT CaMOCTOSTENbHO BhIOpasl MacmTad M yKasal pa3MepHOCTh
BEJIMYUH.

JlabopaTopHsblii creHn « MIpOMAlIMHBI U TUAPOIPHBOABD - COBPEMEHHBIM ammapar ¢ OOJBIINM TUATa30HOM
JedcTBus. [ ycnenrtHoro ocBOGHUSI Kypca THAPONPUBOA CTYAEHT 0053aH O3HAKOMHTBECS C €r0 YCTPOHCTBOM U
BO3MOXKHOCTSIMH.

CreHp sBIISiETCS CIOKHOM MAIIMHOW, TMOATOMY YIIPaBJIEHHE MM JOBEpSETCS TOJBKO IpernoiaBaTelio Jnobo
nmabopaHTy, a Tpynmna cTyJeHToB (3-5 4elIoBeKk) 3aHOCAT IMOoKazaHus MpuOopoB B Tabimiy. Kaxayio mabopaTopHyio
paboTy 9Ta Tpymnma MEHSETCs, MOITOMY TMPW TMPOBEACHWW TIOJHOTO Kypca KaIbIH CTYIACHT CMOXET
HETIOCPEIICTBEHHO T0yYacTBOBATh B CHATHE TOKa3zaHUIl. Bo Bpems mpoBemeHust paboThl OCTalbHAs YacTh y4eOHOU
TPYIITEl 3aIMCHIBACT MOKA3aHMSA CO CJIOB HEMOCPEICTBEHHBIX yYaCTHHUKOB. [lociie CHATHSA MOKa3aHWHA CTYICHTHI
MIPOBOMIAT PACUETHl M CTPOST XapaKTepHUCTHKH. Kak mpaBmio, 3akaHUYMBATh J1a0OPAaTOPHYIO pabOTy CTYIEHTY
MIPUXOIUTCS CAMOCTOSITENIFHO JO0Ma, MOTOMY YTO B ayJUTOPHM BCE BpeMsS CKOHIICHTPHPOBAHO Ha IMOIyYCHHU
napameTpoB, a 00paboTKa pe3yIbTaToB M 0(hOPMIICHHE 3aHUMAeT JOCTaTOYHO MHOTO BPEMEHH.

Ecnu cTyneHT maccHBHO y4yacTBYET B IPOBEICHHMH JIA0OPATOPHON pabOThl M MPOCTO INEpENuChIBaeT €€ y Ipyrux,
npu 3ammTe e€ y Hero HaBepHsKa NOSBSTCA TPYAHOCTH, T.K. ONBITHBIM IpENoOAaBaTelb IO ONpPEJesICHHBIM




NIpU3HAaKaM OIPEICNIUT 3TO Cpasy.
CoBpeMeHHBIH CTEHA MaéT BO3MOXHOCTb CTYJACHTY O3HAKOMHTBHCS C a3aMH INPHUKIAJHONW YacTH Kypca, CBA3aTh
TEOPUIO C MPAKTUKOW JJI1 IOJYy4YEHHUs LEJOCTHOM KapTWHBl 3HAHMH. Ilo3TOMY CTYAEHT HOJDKEH CEpbE3HO
OTHOCHTHCS K IPOBEJICHUIO PA0OT U 3aIIUTE OTYETOB M0 JIAOOPATOPHBIM PabOTaM, COCTOSIINX U3 MyHKTOB:

1. 3amaun u mens uccnenoBanus;2. CxemMa M KpaTKoe ommcaHHe creHna;3. Tabmuma n3MepeHuid M pe3yiIbTaThl
pacuetoB;4. I'paduku 1 BEIBOABI IO padoTte. 3amuTa J1a00paTOPHBIX PadOT IOKHA IIPOU3BOAUTECS PABHOMEPHO B
TEUYCHHUH BCETO CEMECTPA, a HE B 3a4ETHYIO HEJIEITIO.

B Hacrosiiee BpeMsi rUIpaBIMYecKUe CUCTEMbI UCTIONB3YIOT B BOJOCHA0KEHHH M METHOPALIMY, MAITMHOCTPOCHUH 1
METaUTypruy, Ha BCeX BUAAX TPAHCIIOPTA U B cTpouTenbeTBe. Oco00 BaXKHYIO POJIb B Pa3BUTHH COBPEMEHHOM TeX-
HUKH WIpaloT THIPABIMYECKHE W ITHEBMAaTHYECKHE IPHUBOJBI KaK OCHOBHOE CpEACTBO MEXaHM3AIMU U
ABTOMATH3aLMK TEXHOJOIMYECKUX IPOIECCOB M ITPOIECCOB YNPABJICHHUS pPa3IMYHBIMH OoObekTamu. B kauecTBe
UCTIOJTHUTEINIBHBIX YCTPOMCTB TakWe IMPHUBOJBI NMPHUMEHSIOTCS B CTAaHKAaX M aBTOMATHYECKUX JIMHUSAX, po0OTax H
MaHHUIYJISATOpaX, CUCTEMax YIpaBJCHUS aBTOMOOWIIeM, caMoy€ToM M T. I. [lo3TOMy npu M3ydeHUM Kypca s
Pa3BUTHS TEXHHUYECKOTO KPYro30pa CTYACHTHI JOJKHBI CAMOCTOSATENBHO CIEINTH 38 JOCTHKCHUSIMH B Pa3IHMUHbBIX
OTpaciIsiX TEXHUKH, KOTOPBIE HCIONB3YIOT TuapomnpuBoA. llomydeHHyto wuH(OpManmio ciexyeT IOBOIUTH IO
COKYPCHHKOB U 00CYXIaTh €€ C IPErnoaaBaTeieM.

3HaHWEe THAPOIPUBOJA TIO3BOJHT CTYACHTaM B NalbHEHIIEM CO3HATEIBHO MEPEHTH K M3YUCHUIO CIICIUATIBHBIX
JVCIUTUIAH, CBSI3aHHBIX C TOPHBIMH KapbepHBIMH U MOJ3€MHBIMH MAaIlHHAMH, CTPOUTEIEHO-IO0POKHON TEXHUKOM,
MaIIMHAMH AJ1s1 000TalIeHus OJIE3HBIX HCKOMAEMBIX, a TAK)XKe C IPEANPUATHAME Al UX PEMOHTA M 00CITYKHBaHHS.
YyuteiBas YHUBCPCAJIBHOCTh THAPONPUBOAA W €TI0 HIMPOKOC IMPUMEHCHUE B PA3JIWYHBIX OTpPaAC/IAX TEXHHKH,
HACTOATCIIBHO PCKOMCHAYCTCA CTYACHTY OBJAJACTh H3YyYa€MbIM MHOPEAMETOM, 4YTO IIOMOXET €EMY CTaTb
KBaIM(UIMPOBAHHBIM TOPHBIM HWHXXCHEPOM, JIMOO NPHUMEHHTh CBOM 3HaHHS B HHBIX cdepax HHKEHEpHOH
JIeSTEIILHOCTH.




		2024-08-12T11:30:04+0000




