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pabouas mporpaMmma yTBEpxkKaeHa
perieHrueM Y4EeHOro COBETa

I'd HUTY «MUCHUC»

oT «23» urous 2023 1.

poToKoia Ne 5

PabGouyas nporpaMmma JUCUMILIHHBI

anpaBﬂuquKne MAIIUHbI 1 THAPONPHUBO/

3akperuleHHas kadenpa Kade

Hampasnenue moarotoBku

4 TOpHOro aeJja

21.05.04 T'opuoe nemno

@DopMbI KOHTPOJISI B CEMECTpe:

9K3aMeH B 6 CEMECTPE

Crienpanu3anus OnexTpuduKanys 1 aBTOMaTH3aIMs TOPHOTO IPOU3BOCTBA
Kpanudukanus T'opHbIii HHKeHED (CTIEMHATNCT)
dopma 00yueHus QuHnast
OO0mast Tpy10eMKOCTb 53ET
Yacos 1o yueOHOMY TUIaHy 180
B TOM YHCIIC:
AyJIUTOPHbBIC 3aHATHUS 54
caMoCTosTe bHAs paboTa 108
9acoB Ha KOHTPOJIb 18
CemecTp(bl) U3yUCHUS 6
PacnpesejieHne 4acoB JUCHUILINHBI 10 KypcaM
Cemectp 6 Hroro
Bu 3anaruii VII PIT
Jlexuuu 18 18 18
IMpakTuyeckue 18 18 18
JlabopaTopHsbie 18 18 18
KonrakTtHas pabora 54 54 54
Cam. pabora 108 108 108
Yacel Ha KOHTPOJIb 18 18 18
HUtoro: 180 180 180

T'ox Habopa 2023



IIporpammy coctaBui:

Tepexun Esrennii IletpoBry, AOIEHT, K.T.H.
LonxHocme, yu.cm., y4.38 ®DUO noaHocmeto nodnucs

Paboyast mporpamMMa JUCITUILITHHEL
TuapaBanyeckye MalIMHbBL U TUAPOTPUBOI

pas3paborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBAECMbIN 00Pa30BaTEIbHBIN CTAHAAPT BBICIIECIO 00pPa30BaHUs — YPOBEHB
crenyanuTeTa GeaepatbHOr0 TOCYAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOTO YUPEKACHHS
BBICIIIEro o0pa3oBanus «HarmoHanbpHBIN HCCIeI0BaTeNbCKUN TEXHOIOTHUYECKUN YHUBEPCHTET
«MUCuC» no crieruanbaoct 21.05.04 Toproe neno (puka3 ot «02» anpens 2021 r. Ne 119 o0.B.)

Buinyck 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBieHa Ha OCHOBaHHMH yueOHoro uiaHa 2023 roga Habopa:
21.05.04 T'opHoe neno, DnekTpuduKanys 1 aBTOMaTH3a1us TOPHOTO MPOU3BOJICTBA, YTBEPIKACHHOTO YUYEHBIM
coBetoM ['® HUTY «MUCHUC» 23.06.2023 r., mpoTokoi Ne5.

Pabouas mporpamma paccMOTpeHa n 0100peHa Ha 3aceJaHnH Kadeapbl
TOPHOTO Jiena

Haumenosanue Kageopol

ITpoTtokoin ot «08» nrons 2023 r. Ne 6

3am.3aB.kadenpoii I'J] A.A. Kazanues

noonuce H.0. Qamunua

«08» mrons 2023 r

PykoBoaurens OITOII BO
3am.3aB.kabeapoii '], K.T.H. A.A. Kazanies

Q0NIICHOCTD,  YU.CIN., YU.36. — NPU HATUYUU noonuce H.0. Qamunua



1. HEJIN OCBOEHHUS

Heap (MCHMILIMABI — GOPMHUPOBAHUE YMEHUH W HaBBIKOB, HEOOXOANMBIX [UIS W3YUYECHUS THAPABIMUECKUX MAIINH
M METOJIOB HMHXCHEPHBIX pPACYETOB THAPO- M ITHEBMONPHBOJA JUIA WX IPUMEHCHHS B NPOEKTHPOBAHHU U
9KCIUTyaTallid TOPHBIX MAalIMH M OOOpYyNOBaHMA, a TaKKe CHUCTEM BO3AYyXO- M BOJOCHAOXKEHHS TOPHBIX
IPEAIPUATUH.

3amaun IUCHUTIJIHHBI

1. M3yueHne KOHCTPYKLHWH, MapaMeTpOB M XapaKTEPUCTHK THIPABINYECKUX M ITHEBMATHYECKHX MallMH |
NpUoOpeTeHNEe HaBBIKOB HH)KEHEPHBIE PAaCYETOB I'MIPOITHEBMOIIEpEad Ha OCHOBE 3aKOHOB TH/IPABIIHKH;

2. IIpnoOpeTeHe HaBBIKOB COCTABICHHS MPHHIMNUAIBHBIX THIPO- U THEBMOCXEM ISl IPUMEHEHHUS B pa3paboTke
¥ 9KCIUTyaTalli THAPOITHEBMOIIEpe Iay;

3. [IpuoOpeTeHre MPaKTUHIECKUX HABBIKOB PAOOTHI ¢ THAPOIPHUBOIOM B JIAOOPATOPHBIX YCIOBUAX W ONPEACIICHHUS
€r0 XapaKTEPUCTHK.

2. MECTO B CTPYKTYPE OFPA30BATEJIbHOM ITIPOTPAMMBI

Yacte OIIOII BO (6a30Basi, BApuaTHBHAs) | basosas

2.1 TpeboBaHNs K NpeIBaApUTEIbHOI NOATOTOBKE 00y4YalOLINXCsl

2.1.1 | HayepraTesnbHasi reOMeTpUsl, HHKEHEPHAs U KOMIIbIOTepHast rpaduka

2.1.2 | ®usuxa l

2.1.3 | ®usuxa 2

2.1.4 | ®usuxka 3

2.1.5 | T'mppasiuka

2.1.6 | TexHoNOrUsi KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB

2.1.7 | MetpoJorusi, CTaHIapTH3aLHUs U CEPTUPHUKALUSI

2.2 Jucouniannel (Moayau), npaktuku 1 HUP, ni1s KoTopbIX HE00X01MMO OCBOECHHME NAHHOM
AUCHMILUIMHBI KaK NMpeallecTBylolee

2.2.1 | Hane:xxHOCTh M JMArHOCTHKA TOPHBIX MAIIUH

2.2.2 | OcHOBBI 000TaIEHUS TOJIE3HBIX HCKOIAEMBIX

2.2.3 | BogouuiamoBoe X03siCTBO

2.2.4 | Ilpou3BoACTBEHHAs MPAKTHKA 10 TOJIYYCHHUIO MPOGECCHOHATBHBIX YMEHHH M HABBIKOB - 1

2.2.5 | Ilpon3BojacTBEHHAs MPAKTHKA 10 TOJIYYCHHUIO MPOPECCHOHATBHBIX YMEHHH 1 HABBIKOB - 2

2.2.6 | Ilpon3BoACcTBEHHAs MPAKTHKA 10 TOJIYYCHUIO MPOECCHOHATBHBIX YMEHHH 1 HABBIKOB - 3

2.2.7 | TIlpon3BoJCTBEHHAs MPAKTHKA 10 NOJIYUYSHUIO MPOGeCCHOHAIBHBIX YMEHHH 1 HaBBIKOB - 4

2.2.8 | IlpenaumuioMHasi NpaKTHKA JJIsl BBIOJIHEHHS BBINYCKHOMN KBaJIM()UKAIIMOHHON paboThI

2.2.9 | 3amuTa BBIITYCKHOW KBaIH(PUKAIMOHHOW PabOTHI, BKJIFOUYAs MTOATOTOBKY K MPOIEAYPE 3aIUTE U
NPOLEYPY 3aIIUTHI

3. AHAUKATOPHI ®OPMUPOBAHHUA KOMITETEHIIA,
COBMEHIEHHBIE C PE3YJBTATAMHM OBYYEHUSA IO JUCIIUIIJIMHE

T1K-2: criocoOeH BBITOIHATE IIPOCKTUPOBAHUC OTACIbHBIX CUCTECM U Y3JIOB T'OPHBIX MAIIIUH

3HaTh: 3-1 cTpyKTYypy THIPONPHUBOJIA U XapaKTEPUCTHKH IIPHMEHSIEMOTr0 000py/JOBaHNS;
3-2 METOJIMKY pacueTa M IPOSKTHUPOBAHMS THIpONepeaad;
YMmerts: V-1 ocymecTBIATh BEIOOP THAPABINYECKOT0 000PYAOBaHUS 1 allapaTypsl JUIsl 3alaHHBIX

TEXHOJOTHYCCKHUX YCJ'IOBI/If/‘I;
V-2 «gurtatb» TUAPABIMYCCKUE CXEMBI,

Braners H-1 npoBeneHus THIOBBIX THAPOANHAMHYECKHX PACUYETOB U BHIOOPA THIPOMEXaHHYECKOTO
HaBBIKOM: o0opynoBaHus

OIIK-16: ciocobeH y4acTBOBaTh B UCCIIEOBAHUAX 00BEKTOB MPOGECCHOHABLHOM ACATEIBHOCTH U UX CTPYKTYPHBIX
3IIEMEHTOB

3HaTh: 3-1 cTpyKTypy MHEBMOIIPHUBOJIA H YCTPONUCTBO MTHEBMATHUECKHUX MAIIIVH;
3-2 IPUHIUIIBI COCTABJICHUS CXEM THAPABIMYECKHUX W THEBMATUYECKUX MEpeiay;
3-3 TUMOBBIE CHCTEMBI BOJJOCHA0KEHHS U OTOIUICHHUS TOPHBIX MPEANPHUSITHH,

YMmeTs: V-1 noxbupats MTHEBMOOOOPYIOBAHHUE /IS 33JJAHHBIX TEXHOJIOTHIECKHUX YCIOBH;
Y-2 paccuuThIBATh HECJIOKHBIE CHCTEMbI BOJOCHA0KESHHUS U OTOILICHHS,;

Bnagers H-1 nouncka napopManmy B CipaBOYHOH HOPMATHBHO-TEXHUIECKOH TOKYMEHTALIUH;

HaBBIKOM!

VK-1: cnocoben OCYIICCTBJIATH KpI/ITI/I‘leCKI/Iﬁ aHaJIu3 MpoueccoB, CUCTEM, HpO6J’I€MHLIX chyaunﬁ Ha OCHOBEC
CHUCTEMHOI'0 NMoJAX0JAa C UCTTOJIb30BAHUEM COOTBCTCTBYIOINX aHAJIUTUYICCKUX, BBIYUCINUTCIIbHBIX U




OKCIICPUMCHTAJIbHBIX METOAOB, BLIpaGaTI)IBaTI) CTpaTeruro ﬂeﬁCTBHﬁ

3HaTh: 3-1 yCTpOWCTBO TAOOPATOPHBIX M UCTIHITATEIILHBIX CTCHIIOB;
3-2 MCTOAUKY NOJYUCHHS OKCICPUMCHTAJIbHBIX JaHHBIX Ha CTCHAC,
3-3 npaBuiia oxXpaHsl Tpy/ia pu padbote Ha 1a0OPaTOPHOM U MCIIBITATEILHOM CTECHE;
VMeTh: V-1 U3MEPATh THAPOANHAMUNYCCKUE NapaMETPhbl C IPUMEHCHUEM TUIIOBBIX U3MEPUTCIIbHBIX
pubOpPOB;
Y-2 cTpouTh XapaKTEPUCTHKU THIPOMAITHH 10 pe3yIbTaTaM Jab0opaTOPHBIX UCCIICOBAHMIA;
Bnaners H-1 paGoTs! Ha 1a00pPaTOPHBIX CTEHIAX.
HABBIKOM.
4. CTPYKTYPA U COJEP)KAHUE
Kou-
Kon HaunmeHnoBaHue pa3nejioB  TeM
Cemectp BO Komnerenuun | Jluteparypa | IIpumeuyanue
3aHATHA /Buj 3ansTus/
qacoB
1 Paznen 1. FuapaBinyeckne MaIIMHbI 6 23

11 T'uapaBiuyeckre MalMHbI U IEpeJavn. TK-2
Pa6oune XHIKOCTH THAPOIPHBOIOB. 3-1.32 1
Crpykrypa, npunuun aevctus u KI1JQ 6 2 Ol'[i(-16 J'[l' 2’
rupooObEMHBIX Ieperay ’

3-2 J1.2.1
(ruaponpuBoza).
/nekuusi/

1.2 OOBEMHBIE HACOCHL.
o IK-2

ITpuHIMI KeHCTBUS, OCHOBHBIE 3-1.32 1.1
napameTpbl U XapaKTePUCTUKH 0ObEMHBIX 6 2 Ol'[i(-16 J'[l. 2’
HacocoB Hacockl poTopHBIE U OPIITHEBEIE, 3.2 1 2' 1
HPHHIAINATIBHBIC CXEMBI U KOHCTPYKIIUH. -
/nekuusi/

13 OnpeenieHne paboYnX M KaBUTALMOHHBIX YK-1 JIL.1,
XapaKTEPUCTHUK IUTACTHHYATOrO HACOCA. 6 3 3-1,3-2, 3-3, JI1.2
/maboparopuas/ V-1,¥-2,H-1 J1.3.1

1.4 Pacuer 0CHOBHBIX apamMeTpoB

JI1.1,
KOHCTPYKLIMH aKCUAJIbHO-TIOPIIHEBOTO 6 2 IK-2 1.2
Hacoca ¢ HAKJIOHHBIM OJIOKOM IIMJIMHJIPOB. V-1, V-2, H-1 1 2' 1
/mpakTHKa/ o

15 OO0BEMHBIE THAPOABUTATENH.

T'unpomotopsl. Knaccudukanus, npuHImn K->
JIeUCTBHSI, OCHOBHBIE ITapaMETPHI U 3-1.32 1.1
XapaxkTepucTuku. CHIOBbIE 6 2 Ol'li(—lﬁ Jll' 2’
runpoumuHapsl. Kinaccupuxanus, 3.2 1 2' 1
TIPUHIHI € CTBHUS, OCHOBHEIE APaMETPhI -
U XapaKTePHCTHKH.
/exuus/

1.6 Ompenenenne  pabounmx — XapaKTEPHCTHK VK-1 JI1.1,
THIPOMOTOPA. 6 3 3-1, 3-2, 3-3, J11.2
/naGoparopuasn/ V-1,¥-2,H-1 J1.3.1

1.7 Omnpenenenne XapakTePUCTHK VK-1 JI.1,
THIPOLMITHH/PA. 6 3 3-1, 3-2, 3-3, J11.2
/maboparopuasi/ Y-1,¥-2, H-1 J1.3.1

1.8 Pacuer ruzpornprBoja CHCTEMBI TOPMO30B

JI1.1,
ABTOMOOMIIS C TUIIPOBAKYYMHBIM [K-2
6 2 JI1.2
YCUIIUTEIIEM. V-1,¥-2,H-1
J1.2.1
/mpakTuka/
1.9 Hampasistromast i peryiupyromias
IK-2
ruzpoanmapartypa. CxeMbl BKIIFOUSHUSL. 3.1.32 JIL.1,
O6nactp mpuMeHeHus. BemomorartenbHbie 6 2 ? J1.2
. OIIK-16
YCTPOKMCTBA ¥ THAPOJIMHUY. 3.2 J1.2.1
/nexuust/
1.10 OmnpeneneHue OCHOBHBIX MapaMeTPOB 1
PacXo/IHOM XapaKTEePUCTHKU MAPHUKOBOTO JI1.1,
IK-2
MPEIOXPaHUTENIBHOTO KJIalaHa MpsMOro 6 2 V-1.V-2 H-1 JI1.2
JIeCTBYSL. ’ ! J1.2.1
/mpakTuka/
2 Pa3znen 2. Fuaponepenaun u 6 29
THIpaBJIHYeCKHe CHCTEMbI

21 O0BEMHBIE THIpOTIEpEIauH
(THOPONIPUBOJEBI). I1IK-2
Heperynupyemsiii ruaponpuBo, 3-1, 3-2 JI1.1,
THIPOINPUBOJ C IPOCCENTBHBIM U 6 2 OIIK-16 JI1.2
00BEMHBIM peryanpoBanneM. CxeMsl 3-2 J1.2.1
BKJTIOUCHUSI, XaPAKTCPHCTUKH.

/nexuust/
292 HccnenoBanye XxapakTepUCTHK 00BbEMHOTO 6 3 VK-1 1.1,




peryaupyeMoro ruJJponpuBoa ¢ 3-1, 3-2, 3-3, JI1.2
MOCTYNATEIbHBIM JIBIJKCHHEM BBIXOJHOTO V-1,V¥-2, H-1 J1.3.1
3BEHA.

/nadopaTopuas/

23 HccnenoBanne XapakTepuCTHK 00BEMHOTO
peryjaupyeMoro ruJJponp1Boia ¢ 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
/madoparopuas/

24 Pacuer BBIXOJHBIX [TapaMETPOB 1
HEPETYJIHPYEMOT0 THIPOIIPUBOIA C 2 [K-2 J'[l' 2’
MOCTYNATEIbHBIM I'HPOBUI ATEIEM. V-1,V-2,H-1 1 2' 1
/mpakTHKa/ -

25 Pacuer mapameTpoB r'uAPONPHBOJA C 1
00bEMHBIM YIIPABJICHUEM U 2 [K-2 J'[l. 2’
BpalaTeIbHbIM THIPOABUTATEIIEM. V-1,V-2,H-1 1 2' 1
/mpaxTHKa/ -

26 T'uapoarHaMuueckue nepenayu.

VYerpoiictBo  u paboumit  mporuecc IK-2

rugpomydTel M ruaportpaHcdopmaropa. 3-1,3-2 JI1.1,
T'uapocucteMbl [UIsi MOJAYH  IKUAKOCTH. 2 OIIK-16 J11.2
CuctemMbl BOJOCHAOKEHHST W OTOIUICHUS 3-2 J1.2.1
TOPHBIX NPEANPHUATHH.

/nekuusi/

27 Pacuer runpoanHamMudeckoil nepenauu 1mo MK-2 JI1.1,
METOJ1y TT0JI00HsI. 2 vl Vo2 Hel JI1.2
/mpakTuka/ ' ’ JI1.2.1

28 JlMHaMHUYEeCKHe HacOChl. Y CTPOMCTBO U IK-2 1.1
XapaKTEPUCTUKH LIEHTPOOEIKHBIX ? 3-1, 3-2 J'[l' 2’
JIOTTACTHBIX HACOCOB. OIIK-16 1 2' 1
[nexkuus/ 3-2,3-3 -

29 Onpenenenue JIOITY CTUMOM BBICOTHI .1
BCAChIBaHUS Ppa3IUYHbIX JKHJIKOCTEH ’ OIIK-16 1 l. 2’
LEHTPOOCIKHBIM HACOCOM. V-2,H-1 1 2' 1
/mpakTnka/ -

2.10 Pacuer ueHTpoOeXHOro Hacoca  Jyis OITK-16 JIL.1,
IIEPEKAYKU BOJIBI. 2 V.2 H-l JI1.2
/mpakTnka/ i JI1.2.1

3 Pa3zoen 3. IlneBMaTHYECKHE CHCTEMBI. 9
OO1Me cBeAeHUs O ITHEBMATHYECKUX

31 cucremax. [TneBmonpusoa. Kommpeccopst. ? 2}-1[12:_"5 JJIIlllz’
ITneBmoanmapaTtypa. ’ 1 2' 5
/nexums/ -

3.2 ITHeBMOIIPHBOB! TOPHBIX MAIINH.

THnoBBIE MHEBMOIPHBOIBI TOPHBIX

MatuH. [IpoMblIeHHbIe

TTHEBMATHYECKUE CETH TOPHBIX OIIK-16 JI1.1,
npeanpuaTuit. OCHOBHBIE IpaBHIIa 2 3-1,3-2 JI1.2
SKCIUTyaTalliy TUIOBBIX THAPO- U J1.2.2
ITHEBMOIIPUBOJIOB Ha TOPHBIX

TIPEAIPHATHSIX

/nekuusi/

33 OCHOBHBIE IIpaBUJIa SKCILTyaTal[ud THAPO- VE-1 L1
¥ IHEBMOTIPHBOJIOB. BcrniomoratensHbie 3 31,3233, 1.2
YCTPOMCTBA ¥ TUAPOJIMHUY. V1. Y2 HA 31
/naGopaTopuas/ i i

34 Pacuer nHeBMONPHBOA JUISL OTKPBITHS 1.1
mKUOepHOH 3aCIIOHKU B TEXHOJIOTHU ’ OIIK-16 Jll. 2’
oborareHus. V-1, H-1 1 2' 1
/mpakTuka/ o

4 CamMocrosiTe/ibHasi padoTa CTy/JAeHTa 108

41 PaboTa ¢ eKIMOHHBIM MaTepUaIoM, IIK-2 LI
TIOVICK ¥ 0030p JINTEpPaTyphl H 3-1,3-2, 1 1'2’
3JIEKTPOHHBIX HCTOYHUKOB WH(pOpMAIN OIIK-16 1 2'1’
0 MHIMBUYaIbHO 33JaHHOM poOiieme 18 3-1, 3-2, 3-3 1 2' 2’
Kypca. VK-1 3 2

3-1, 3-2,3-3

4.2 TeMbI 1711 cCaMOCTOSTEIEHOM TPOPabOTKH: MK-2
KOHCTPYKTHBHbIE 0COOCHHOCTH 3-1,3-2, JILL,
TUJIPOMAILIMH; TUIOBBIE THIPOCHCTEMBI Ol'l,K-16 12,
TOPHBIX MAlllMH; 0COOEHHOCTU 30 3-1,3-2,3-3 JI2.1,
9KCILTyaTaIMH THIPOIPHBOJIA B VK-1 J12.2
Pa3IUYHBIX YCIOBUSIX. 3-1,3-2,3-3

43 TToaroroka u 3amuta JIP Nel,2 mo 15 YK-1 3.1
NIEPBOMY IIEPUOJY TEKYIIEr0 KOHTPOJISL. y-1,¥-2,H-1 )

4.4 IToaroroka u 3amuTa JIP Ne3-6 o 25 YK-1 3.1
MIOCJIEIHEMY IEPHO/TY TEKYIIEro Y-1, V-2, H-1 )




KOHTpPOJIA.

45 Brmonsenue pacdeTHO-TpaUIECKOro IK-2
3a/1aHusl Y4eOHOM JUCLMILTHHBL. V-1, V-2, H-1

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KOHTPOJIbeIe BOIIPOCHI 1JIAA CaMOCTOATEIbHOM NOATOTOBKH K TeKyIIIei;I H leOMe)KyTO'lHOﬁ arreCranumn
110 UTOraM M3yYCHUHA TUCHUILTIUHBI

KOHTpOJIbeIe BOIIPOCHI 1JIAA CaMOCTOHTeHbHOﬁ NMOATOTOBKHU K l'lpOMe?KyTO'lHOﬁ arTrecrauuun (MaTepI/laJII)I
AJIS1 OLEHKY 3HAHMIA TTK-2 3-1, 3-2; OIK-16 3-1, 3-2, 3-3; VK-1 3-1, 3-2, 3-3)

1.06bémuBIH  THAponpuBoa. CrpykrypHas cxema. OCHOBHBIE DOJEMEHTBI: HAcOC, THIPOIBUTATEIIb,
THIpOAaNIaparypa yrpasieHus, padoyast )KUAKOCTb. VX QYHKIMH B CTPYKType THIPOIPHBO/IA.

2. OcHOBHBIE CBOWCTBA THAPONPUBOAA M 00JIaCTh X d(PPEKTUBHOTO IPUMEHEHHS B TOPHBIX MaIINHAX.
3.Pabouas »xmakocte ruaponpusona. OCHOBHbIE (HU3MYECKHE CBOMcTBa paboumx sxuakocreil. TpebGoBanws,
npeabsBisieMble K HUM. THIbl pabo4MX >KUAKOCTEH B TMIPOIPUBOJE TOPHBIX MaIlMH. MHUHEpanbHble Macia.
Kputepuu onieHkr NpuUroAHOCTH MUHEPAJIbHBIX Macel, MIPUMEHIEMbIX B TOPHBIX MaIlIMHAaX.

4.Bonomacinsiabie sMmynbcud. OCHOBHBIE TUNBI, 007acTh MX npuMeHeHHs. COCTaB M CIIOCOO NMPUTOTOBIICHUS
BOJIOMACISIHBIX AMyJibcui. CpencTBa Il TOJACPKAaHWS OCHOBHBIX CBOWCTB pa0O4el KHUIKOCTH B
runponpuBoe. CriocoObl OYHCTKH, UX JOCTOWHCTBA U HEJJOCTATKH.

5.0Hepretryeckuii OamaHc TuaponpuBoAa. [loTepu MOIIHOCTH B THApPOMAIINHE: OOBbEMHBIC, MEXaHHUYECCKHE,
ruapasiandeckue. [louartns o6wémuoro KT, mexanmueckoro KITJ u ruapaBmuyeckoro KITJI. Oommuit KITJ]
runpoMamrud. CxeMbl 00beMHBIX ITOTEPh B HACOCE U TUAPOIBUTATEIE.

6.BrIxoHBIC W BXOJTHBIC IapaMeTphl THApONprBoaa. Kak ompemenuTs BBHIXOAHBIC MapaMeTphl THAPOIPHUBOAA,
€CITM NU3BECTHBI BXOJIHBIC ¥ TEXHUYECKUE XapaKTEPUCTUKU HACOCA U THIPOJIBUTATENS?

7.00béMHbBIe Hacochl. Pabouast kamepa Hacoca. IlpuHiumbel neiicTBus Hacoca. [Iporiecchl BcachbBaHUS U
HarHeTaHUs >KUIKOCTH B Hacoce.

8.0cHOBHBIC MapaMeTphl Hacoca: padbounii 00bEM, TeopeTHUecKas U pakTuyeckas moaada, 00sémusnii KI1/1, ero
3aBHCUMOCTh OT JaBiieHHs. HoMHHanNbHOE M MakCHUMaJbHOE JIaBlIeHHE, MOIIHOCTh. OCHOBHBIE THUIIBI HACOCOB,
MPUMEHIEMBIX B THAPOIIPUBOAC TOPHBIX MAIIHH.

9.l'moponBurarenn  TOCTYHATEIbHOTO  IOBIDKEHUS  (THApoumiauHAPE).OCHOBHBIE  THIBI:  IOPIIHEBEIC,
IUTYH)KEpHBIC, TeJIeCKOmMUeckue. [ MApOmMIMHAPHT € OTHOCTOPOHHHM INTOKOM ¥ THAPOIFIMHIAPHL C
JIBYCTOPOHHUM IITOKOM.

10.BrixogHbIe MapaMeTphl THAPOIMIMHApA: YCHINE Ha IOpIIHE, CKOPOCTh NopmHg, oOwvemubli KII/I,
MOIITHOCTb.

11 KoHCTpyKuys MOPUTHEBOTO THIPOIMIMHIAPA C OJHOCTOPOHHMM IITOKOM. CriocoObl GOpHOBI ¢ MEepeTOKaMu
JKUKOCTH B THUIAPOIMIMHApPE. TpH CXEeMbl MOAKIIOYEHHS THAPOLMIMHIpa K HamopHoW mmHHMU. OO6sacTb
MPUMEHEHUS THAPOUMIMHAPOB B TOPHBIX MAIIMHAX.

12.TTopurneBsie ruapoMoTopbl. OcHOBHbIE TUNBL. [IpuHImn AelicTBus. OCHOBHBIE TapaMeTphl: pabounii 00bEM,
4acTOTa BpalleHUsI, KPYTSAIMUNA MOMEHT, MOITHOCTh, 00BbEMHBIN KIT/I.

13.IlpumeHeHne 0OpaTUMBIX HACOCOB B KauecTBE TUAPOMOTOPOB. CKOPOCTh M MEXaHUUECKHE XapaKTePUCTHKH
THIIPOMOTOPOB.

14 BricoOkOMOMEHTHbIE TUApoaBUraTend. OCHOBHBIC THITBI, YCTPOHCTBO, NPHUHIMI JeiicTBusa. Paboune
mapaMeTpsl BEICOKOMOMEHTHBIX THAPOJBHUraTelNeil: pabounii 00bEM, KpyTANIHMA MOMEHT, 4acTOTa BpaIleHUS,
MOITHOCTH. O0JacTh IPUMEHEHHUS THAPOMOTOPOB B BEICOKOMOMEHTHBIX THIPOIABHUTaTEICH B TOPHBIX MAITHHAX.
15.T'unpopacnpenenurenu. Hasnauenue. Kimaccudukamms. JInHelHOCT, TO3HIMOHHOCTE. CITOCO0 YIIpaBICHUS.
VYcnoBHOE 0003HAUYECHUE THIPOPACIIPEICTUTEICH.

16.I'mapopacnpenenurend ¢ UUIMHAPHYECKAM 30JIOTHUKOM. JlOCTOMHCTBA W HEJOCTATKH. 30JIOTHHKH C
MOJIOXKHUTEIBHBIM, OTPULIATEIIFHBIM U HYJIEBBIM NEPEKPHITHEM OKOH, X 001aCTh MPUMEHEHHS.

17 I'mnpopacnpefenuTeI ¢ IJIOCKAM 30JIOTHUKOM. JIOCTOMHCTBa, HEAOCTAaTKH, OONAaCTh NPUMEHEHHS,
OCHOBHBIe TUINBI. KianmanHele pacrpenennTend, uX CBOMCTBA W 00JacCTh MpUMEHEHHA. | uapopacmpeneanTenn
KaK JJIEMEHTHI THAPOABTOMATHKHN: KOMaHAHBIE M CHUJIOBBIE THApopacipenenutend. Vx HazHadenue. O6macTb
MPUMEHEHHUS B TOPHBIX MalllMHaX.

18.06parHble kinananbl. HasHaueHue, ycTpoiCTBO, MPUHIKI JEHCTBHS, CXEMa BKIIIOUEHHS B THIIPOCHCTEMY.
19.'mapo3zaMKi OTHOCTOPOHHETO M JIBYCTOPOHHETO NeHcTBHs. Ha3HaueHue, yCTpOWCTBO, MPHUHIMIT ASHCTBHS,
cXxema BKIIIOYEHUs B ruapocucreMy. O01acTh NPUMEHEHNUS B TOPHBIX MalIMHAX.

20.Kimanan «1JIW», cxema, MpUHIMIT ASUCTBUS, 001aCTh IPUMEHEHUS.

21.IlpenoxpanurtensHble kiamaHbl. Ha3HadeHue, cxema BKJIIOYEHHS B rujpocucreMy. KiamaHel mnpsiMoro
JNEHCTBUA: IIAPUKOBBIE, KOHYCHBIE M IUIyHXKepHble. CTpykTypa, MpPHHIHUI JEHCTBHA, pacxogHas
XapaKTepUCTHKA, JOCTOMHCTBA M HETOCTATKH.

22 KnanaHsl Henpsimoro AeicTBusi. HazHaueHnue, cxema, NPUHIMUI ICUCTBUS, JOCTOMHCTBA M HEJJOCTATKH.
23.IIpenoxpaHuTenbHble  KJIaNaHbl THIPOCTOCK MIaxTHOW kpenu. TpeOGoBaHHs, NpeabsiBIsieMble K HHM,




OCHOBHBIE TUIIBI  XapaKTEPUCTUKHU.
24 TlepenuBHbIC U peAyKIMOHHBIC KianaHbl. X Ha3HaueHHe, cXeMa BKJIIOYEHHs, MPUHIMN nelicTBus. O0nacTb
NPUMEHEHHUS B THAPOIIPHUBOJIE TOPHBIX MAIIUH. Pelie qaBieHust, NPUHIUIT AeHCTBHS, CXeMa BKIIIOUYEHHs, 00J1acTh
MPUMEHEHUS.

25.PerynsTopel  pacxoma KMAKOCTH. HasHaueHWe, OCHOBHBIE THIBI W HX ycTpoicTBo. IIpocTble
HeperyJupyeMble apoccend. Pacxox skuakoctu 4yepe3 HuX. JInHelHble W HeNlMHEHHbIe npoccenu. Mx obnacth
MIPUMEHEHUS.

26.Perymupyembie npoccenn. HasHadeHwe, OCHOBHBIC THIBI. PeryimpoBOYHBIE M MEXaHHYECKHE Xapak-
TEPUCTHUKH PETYIUPYEMBIX IPOCCEIEH.

27 .PerynaTopsl TOTOKa JKUIKOCTH. Ha3HadeHwe, YCTPOWCTBO, NPHHIMII JCWCTBHUA. PeryimmpoBOYHBIC
XapaKTEePUCTHKH PETYIATOPOB MOTOKa. OCHOBHEIC THITHI M 00JIaCTh MPIMEHEHHS B TOPHBIX MAIITIHAX.
28.BcriomoraTenbHbIe YCTPONCTBA U THAPOIUHUH. Pe3epByapsl M KOHTUITHOHEPHI pabouei )KUIKOCTH, (PHIBTPEI.
I'mapoakkymynsatopsl. Pacuer runponunmii. JKectkue u rubkue TpyOOIpoBOIbL.

29.T'uaponpuBo/ ¢ HEyNpaBJIIeMOH CKOPOCTBIO THApOJBHrarteis. [IpHHIMNUanbHas THAPOCXEMa THIIOBOTO
THIPONPUBOJA. BBIXOgHBIE MapaMeTphl: YCHWJIHME Ha IOpPIIHE, CKOPOCTh IOPIIHS, MOIIHOCTb. OCHOBHBIE
3JIEMEHTHI PUBOJA, UX Ha3HaueHHe. Cxema MUPKYJISAIUY KUAKOCTH. JJOCTOMHCTBA U HEAOCTAaTKU THJIPOIPUBO-
na. O6nacTh IPUMEHEHUs B TOPHBIX MalllHaXx.

30.I'uaporpuBo ¢ ApoccenbHBIM yrpaBieHneM. OCHOBHBIE PU3HAKH, JOCTOMHCTBA U HEJOCTATKU. TpH CXeMBbI
BKJIIOUEHUsl JApoccens. [Ilpumepbl NpUMEHEHHUs TUAPONpPHUBOJA C JPOCCENBHBIM YIPABIEHUEM B TOPHBIX
MalIlHaX.

31.PerymupoBOYHbBIC 1 MEXaHHYECCKIE XaPaKTEPUCTHKU THAPOIIPHBOAA C IPOCCENIEM, YCTAHOBICHHBIM B HATIOpe.
32.PerymupoBOYHbBIC 1 MEXaHHYECKIE XapaKTePUCTUKH THAPOIIPHUBOIA C IPOCCENIEM, YCTAHOBIICHHBIM Ha CITUBE.
33.PerymupoBoYHbIE M MEXaHHMYECKHE XapaKTePUCTUKHA THAPONPHUBOAA C JIPOCCENEM, YCTAaHOBJICHHBIM
napaniebHO THAPOIUIHHIPY .

34.T'unpornpuBo] ¢ 00bEMHBIM yIpaBieHUEeM. JJOCTOMHCTBA U HEAOCTATKH. PeryinpoBOYHbIE XapaKTePUCTHKH
THIPOIPUBOJOB C PEryIUPYEMBIM HACOCOM M C PEryJIMpyeMbIM THApOJBUTaTeNeM. JJOCTOMHCTBA KaXI0ro 3
paccMaTpuUBaeMbIX HPUBOJIOB. MexaHHuecKkas XapaKTepUCTHKa THIPOIPUBOJA C PEryJIHPYEeMBIM HACOCOM.
O0nacTh NPUMEHEHHUS TUIPONIPHBOJIA C 0OBEMHBIM YIPaBJICHHEM B TOPHBIX MalIMHAX.

35.Cnensiuii rupasiandeckuii npuBoa. CTpyKTypa, OCHOBHBIC 3JI€MEHTHI. [IpHHIUI AEHCTBUS ClieAsIero
THUIPONPHUBONIA C JKECTKOW 0OpaTHOW cBs3pr0. CTaTHUECKHMEe M MUHAMHYCCKHE XapPaKTEPHCTHKH CIIEAAIICTO
runponpuBoaa. O0IacTh MPUMEHEHHS CIIESIIETO THAPOIIPUBO/IA B TOPHBIX MaIlIWHAX.

36.I'mapoamHamudeckue nepenadn. Haznauenne, nocromactBa. CTpyKTypa, yCTPOHCTBO W MPUHIIAI ICHCTBHUS.
T'uapomydTel. Cxema, MPUHIMIT JACHCTBHSA, OCHOBHBIC MapaMeTphl: KPYTAINUH MOMEHT, cKoibxenwe, KIIJI.
Burerrane u mpUBeCHHBIC XaPaKTEPUCTUKU THAPOMY (T.

37.I'mpporpanchopmaropel. Cxema, TPHHIUN JACHCTBHUS, OCHOBHBIC MapaMETPBL: KPYTANIMA MOMEHT,
ckonpxenune, KI1/]. BHenHue 1 npuBeieHHbIe XapakTepucTHku. O61acTh MpUMEeHEHHs THAPOIepeiad B TOPHBIX
MaIlyHax.

38.TunoBoit TUAPOIIPUBOL, MEXaHU3UPOBAHHOMI kpenu. I[IpuHnunuanpHas rUApPOCXeMa, OCHOBHBIE
JJIEMEHTHI, WX Ha3HaueHWe. HacocHble CTaHIMM MEXaHHM3WPOBAaHHON KpemH, OCHOBHBIC THIIBI, COCTaB.
PacxojHast XxapakTepucTHKa HACOCHOM cTaHIMU. Paboyast )HUAKOCTh THIPONPHUBOIA MEXaHU3UPOBAHHOM KpEIH.
39.0cHOBHBIE MapaMeTphl THIPOMPHUBOJIA MEXAaHM3MPOBAHHOW  KpemW: IoJaya HACOCHOH craHmmu, padodee
JTABJICHUE, ABJICHIE MPEIBAPUTEILHOTO PacIiopa THIPOCTONKH, TaBIeHUE cpabaThIBaHU TPEIOXPAHUTEIHHOTO
KJlanaHa TUAPOCTOMKH.

40.I'mapocTofKH MIAXTHBIX MEXaHU3UPOBAHHBIX Kpemnel. HasHaueHWe, OCHOBHBIC THITBI, WX YCTPOMCTBO.
TpeGoBanusi, mpenpsBIsieMble K THIpOcTOiikam. Cxema BKIIOYCHHS B TuapocucTeMy. OCHOBHBIC PEKUMBI
paboTHI THIPOCTOMKH, ee pabodas XapakTepucTuka. Paboune mapaMeTpsl THIPOCTONKH.

41.TunpaBiauueckue CHCTEMBI ISl MOAa4yu >KUAKOCTH. CHCTEeMBI BOJIOCHAOXKEHWS M OTOIUICHHS TOPHBIX
MPEANPUITHH, KOHCTPYKIIMK ¥ OCOOCHHOCTH pacuéTa, SKCIUTyaTalus U MOHTaX.

42 Jlunamuyeckue TuApoMamiHel. ['MApOTYpOUHBL. YCTPOMCTBO M XapaKTEPUCTHKU LEHTPOOEKHBIX HACOCOB.
Hacocsl TpeHus.

43.JIHeBMaTHUYeCKHE CUCTEMBI. ['a3 Kak pabodee Tell0 NMHEBMOIPWBOJA, HCTEYEHHE ra3a W3 pe3epByapa.
JlocTOMHCTBA M HEJJOCTATKH ITHEBMOIIPHUBO/IA.

44 TTHeBMAaTUYECKHE  MAIIUHBL:  KOMIIPECCOPHI WM IHCBMOJBHUraTeNd. HIWKATOpHAs  Auarpamma.
MHoroununusapoBsle  koMipeccopsl. [IHeBMaTudeckas anmaparypa. [IHeBMaTH4decKui NPHUBOJ — TOPMO3HOM
CUCTEMBL.

45.ITpoMbIIICHHBIE THEBMATHYECKHE CETH TOPHBIX NpeAnpusituii. OCHOBHEIC TpeOOBaHHS K MOHTAXY, HaJlaJIKe
U KCILTyaTalluu THEBMOTHAPOCUCTEM.




Bonpoce! 1/ npoBepKH YMEHHI M HABBIKOB:

1.0Onpenenuts ycuiane Ha mrToke ruapomwmaapa D=100mM pu naeienuu B ruapocucteMe P=100kr/cm2, ki
—HE YYHUTHIBATb.

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

2. YKakuTe Ha CXeMe MIeCTePEeHHOro Hacoca HalpaBlIeHUe
BpAILCHUS IECTePEH U HalPaBICHNE IBWKCHUS KHUIKOCTH.
(IIK-2 V-1, V-2)

3.0mpeaenuTh CKOPOCTh MPSAMOTO B 00PaTHOTO X0/1a IMTOKA
rugpoumnuaapa D=100mmM, d = 50MMm npu pacxoge Q=60n/Mmun  (IIK-2 V-1, ¥-2, H-1)
4. Kakue ciocoObl MOHTa)Ka pyKaBa BBICOKOTO JIaBJICHHS MPaBUIbHBIC?

a. IIepsslil 1 BTOPOIL crtocod
6. ITepBblii 11 4eTBEPTHIH cIOCOO
B. BTopoit u Tpetuii cnoco6
r. Bropoii u 4eTBEpTHIil crioco6 ; . g i
(TIK-2 ¥-1, ¥Y-2)
5. Mo kakoii popmMyIie paccUUTHIBaETCS 3aTpadeHHasi MOITHOCTH THIPOMOTOPA H IO KaKOH - THAPOIFIINHIPA?
a. N=U I; 6. N=Ap-Q; B. N=F'v; r. N=M-o (I[IK-2 ¥-1, V-2, H-1)
6. OmpeaenuTh BBIXOAHYIO MOIIHOCTh Hacoca, eciu pacxon Q, = 50 a/mun u nasnenue P, = 10MIla . (ITK-2
VY-1,V¥-2,H-1)
7. F=P,4 — (Rup+R,p+Ry,), Kakue cOMpOTHBICHMS ABMKCHHIO INTOKA IMIMHAPA yKazaHsl B hopmyne? (I1K-2
V-1, ¥-2,H-1)
8. YcnoBHoe 0003HaUeHNE KAKOTO AJIEMEHTa IIPECTABICHO Ha PUCYHKE?
a. [IpenoxpaHuTenbHbIN KlanaH NpsMOro JeHCTBUS L
0. [IpenoxpaHuTeIbHBIN KJIaaH HeMPSIMOTO ICHCTBUS
B. IlepenuBHOM Kianax

r. Pegykunonnsiit knaman (OITK-16 V-2, H-1) I—,

9. CxeMbl THIPONPUBOJIOB C KAKUM PEryJIMPOBAHHEM
r
yKa3aHbl Ha pUCYHKeE? T_l I ?_’Ff
10.Ykaxkute Ha pUCYHKE THUIAPOpACIIPEACIIUTENb, I
o 2
ONPEAENIUTE TUIl U NPUHLUI ACHCTBUS. L —1 L

L3 ¢

e

T
‘LY

)

11.Kakoe HEOOXOIMMOE YCTPOUCTBO IS
KOHAWIIMOHUPOBAHUSA JKHJKOCTH HE YyKa3aHO Ha

PHUCYHKE. g{_ i

12. Ykaxure Ha pUCYHKE MTPEJOXPAHUTEIBHBIN KJIamaH, @ .

OTIpE/IeIUTE TUM U MPUHIHI ASHCTBHS.

13. Kaxkoif amnmapaT WCHOJB30BaH Ha PUCYHKE IS !

PeryIupoBaHNs CKOPOCTH JBIKEHUS IMIMHApA?
(OIIK-16 V-2, H-1)- anst Bomp. 9-13.
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®opmupoBanne ymeHui 1 HaBbikoB YK-1 V-1, V-2, H-1npoepsiercs npu 3amuTe 1a00paTopHBIX padoT.

Ilepeuenb padoT, BbINOJIHSIEMbIX B IIpoLiecce H3yYeHUs JMCHUMILIMHBI (MoayJis, npakTuku, HUP)

JlomariiHee 3a1aHie COCTOMT M3 2-X pacdeTHO-rpaduieckux pabot: Tema nepBoit pabotsl «OnpeneneHne

apaMeTpPoB I'MAPOIPUBO/IA ¢ 00BEMHBIM yIIPaBICHHEM U MAIlIMHAMU BpaIaTeIbHOTO ACHCTBHS», TEMa BTOPOI
paboTsl «Omnpenenenne BEIXOAHBIX TapaMeTPOB HEPETYIMPYEMOT0 THAPONPUBOAA C MOCTYNATEIBHBIM ABHKEHUEM
BBIXOHOTO 3BeHa». O0beM JomamrHero 3ananus 8-10 smcros popmara A4 pacueToB ¢ IPUHIMIHAILHBIMA
CXEMaMu MPHUBOJIA.

Hoxroroska u 3amura JIP Nel,2 o nepBomMy mepruomy TeKymero KoHTpois. JlJabopaTopHbie paboThI
BBITIOJHAIOTCS B J1aA0OpaTOpHHU TPYNIION BO BpeMs 3aHSTHI, a pacyeTsl, 0pOpMIICHHE U TIOATOTOBKA K 3aIUTE —
CaMOCTOSITENTBHO.

IMoaroroska u 3amuta JIP Ne3-6 mo nociearHeMy neproay TEKyIIero KOHTposis. 3amura Beex JIP sBisercs
JIOITyCKOM K 3K3aMEeHYy .

Ilepeuens Tem 1a00pPaTOPHBIX padoT:

1. Onpenenenue pabounx M KaBUTAITHOHHBIX XapaKTEPUCTHK IUTACTHHYATOTO HACOCA.

2. Onpenesnenne pado4nx XapaKTEPUCTUK THIPOMOTOpA.

3. Ompezieniene XapakTepUCTUK THIPOLMIINHIIPA.

4. UccnenoBaHne XapaKTEpPUCTUK 0OBEMHOTO PEryJIMPYEMOro THIPONPHUBOJIA C IIOCTYNATEIbHBIM IBUKEHHEM
BBIXOJIHOTO 3BE€HA.

5. HccrnenoBanue XxapakTepuCTHK 0OBEMHOTO PETYIHPYEMOro THAPOIPHBOA C BPAIIATEIbHBIM JIBHKEHHEM




BBIXOHOIO 3BEHA.
6. OcHOBHbBIE MPaBUIIa SKCILTYaTAIUK THAPO-H THEBMOIPUBOIOB. BcromoraTesbHbie yCTPOUCTBA U
THPOJTHHUH.

IepeueHb TeM MPAKTUYECKUX 3aHATHIA:

1. PacueT OCHOBHBIX TAPAMETPOB KOHCTPYKIIUH aKCHATbHO-IOPIIHEBOTO HACOCA C HAKIIOHHBIM GJIOKOM
[IJTHHIPOB.

2. Pacder ruaponpuBo/ia CUCTEMbI TOPMO30B aBTOMOOUIIS C THAPOBAKYYMHBIM YCHIUTEIIEM.

3. OmpeiesieHue OCHOBHBIX [TAPAMETPOB U PACXOIHON XapaKTEPUCTUKHU [IAPHUKOBOTO MPEJOXPAHUTEIHHOTO
KJIallaHa MpsIMOTo ACHCTBUSL.

4. Pacuer BBIXOIHBIX TAPAMETPOB HEPETYIUPYEMOT0 THPOIPHUBO/A C MOCTYIIATEIbHBIM [HPOIBUTATEIIEM.
5. Pacder nmapamMeTpoB rHAPONPHUBO/IA C OOBEMHBIM YIIPABICHUEM U BPAILATEIbHBIM THIPOIBUTATEIEM.

6. PacueT runpoarHaMITYeCcKOM IepeIady 0 METOAY ITOI00HS.

7. OmnpeiesieHue AOMYyCTUMO#M BBICOTHI BCACBIBAHMS PA3IMYHBIX KUIKOCTEN IIEHTPOOEKHBIM HACOCOM.

8. Pacuer neHTpoOEKHOTO HAacOca ISl IEPEKauKy BOJBL.

9. PacyeTr MHEBMOMPHBOIA [l OTKPBITHS IIINOEPHON 3aCIIOHKH B TEXHOJIOTHH O0OTAICHHUS.

OIIeHO‘IH])Ie MaTepuaJjbl (OIIGHO‘IHI)Ie CpeHCTBa), HCIOJBb3YEMbIC JIJI OK3aMEHa

OK3aMeHAI[MOHHBIA OWJIET BKJIIOYAaeT B ce0sl 2 TEOpEeTHYECKHUX BOIpoca M | MpaKkTUYecKWi Bompoc (3agady) u3
YCTaHOBJICHHOTO MEPEYHsL.
buieTsl Xpansarcst Ha Kadenpe ¥ yTBEpXK/ICHBI 3aBeIyIoNMM Kadeapon

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

e TpebOoBaHUs K OICHUBAHUIO B COOTBETCTBUH C YUCOHBIM IUIAHOM: 9K3aMEH B 6 ceMecTpe.

e Cucrema OlIGHMBaHUs, UCIIOJb3yeMasl MperojaBaTeseM Ul TeKyIei OLEHKH YCHEeBaeMOCTH - OajIbHO-
peUTHUHrOBas:
- mocemieHue JieKuit — mo 16amty 3a 1 yac 3ansatus (Bcero 18 yac nekuuii), utoro He 6osiee 18 6amios;
- BBINIOJIHCHUE MPAKTHICCKHUX paboT — mo 1 Oasia 3a 1 3ansarue (Bcero 9 I13), utoro He 6omee 9 6amwios;
- BBINIOJIHEHHE JIabopaTOpHBIX padoT — o 3 6aiia 3a JIP (Bcero 6 JIP), utoro He 6osee 18 Gannos,
- BBINIOJIHEHHUE JOMAIIHEro 3afanus — 15 6amos;
HUTOI'O ue 6omnee 60 6aiI0B B ceMecTpe.

e  VYcioBue JIONycKa K dK3aMEHY MO JUCLUHMIUIMHE — HalMuue He MeHee 45 6ajuioB ceMecTpoBOi paboTHI ¢
obs3aTenpHOM 3amuToii Beex JIP u caaueit jomaniHero 3a1aHusl.

e Meroauka pacuera OIICHKH Ha 3K3aMeHe.
OrtBeT Ha 3k3aMeHe oueHuBaercs B 40 6amoB: 10 30 OamIoB 3a OTBET HA TEOPETUUECKHE BOMPOCkI 1 10 10
0aJuIoB 3a OTBET Ha MpaKTHYecKoe 3anaHue. Kpurepuu ompepeneHus OLIEHOK Ha K3aMeHE H3JI0KEHBI B
paznene 5 IlomoxkeHust 0 MpoMeXyTouHoi artecTanuu cryaeHtoB @PI'AOY BO HUTY «MUCuC» (I1
239.09-14)

6. YYUEBHO-METOMYECKOE U HH®OPMALIMOHHOE OBECHEYEHUE JUCHUATLTAHBI
(MOJYJISI, MIPAKTUKH, HUP)

6.1. PexoMeHnayemasi JutepaTypa

6.1.1 OcHoBHA JIUTEpaTypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka HU3narenancTBO,
HHe COCTaBUTEIN roa
J1.1 I'eiiep B.I'., I'mnpaBnuka ¥ rUAPONPUBOA: I'd HUTY «MUCuC» M. : Henpa,
Hymun B.C., Y4eOHuK 1711 By30B 1981 .-295¢c.
BopymeHcknit
A.T., 3aps
A.H.
J1.2 MaxoBHKOB I'upaBnyka U rUAPONIPUBOL : YHuBepcurerckas Mockaa :
BC., yaeOHoe mocodue ouonuoreka ONLINE T'opHas xHuTa,
Kpusenko http://biblioclub.ru/index.php? 2007.-520 c. -
EM., page=book&id=83717 (TopHoe
I'ynunua (0788 MalIMHOCTPOEH
H.C, ue) ISBN 978-5-
ITacroes M.JL. 98672-055-5.
6.1.2 JlonoJHuTeIbHAS JIUTEPATYPa
O0o03Haue ABTOpBI, 3ariiaBue bub6anoreka HM3pareancTBo,
HHE COCTABHTEJIH roj
JI2.1 Bamra T.M., I'uapasnuka, THAPOMAILIMHEL U I'd HUTY «MHUCuC» M.:



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

Pyanes C.C., THUIPOTIPUBOIBI MammuHoCTpoeH
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7. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCHUILTAHDI
(MOJYJISI, MPAKTHKH, HUP)

7.1

Ayn. 114. JleximoHHas ayquTopus. AyAUTOPHS IS IPAKTHUECKUX 3aHATHH.
IlepeueHs ocHOBHOTO 000pyIOBaHNUS, YI€OHO-HATJIAHBIX TOCOOMIL:

1. KoMmiexT My IbTUMEIHMIHON anmapaTypar:

— CHCTEMHBIH GJIOK 1 MOHUTOD;

— MyabsTuMeana-poektop BENQ u sxpaH.

2. Kommiekt y4eOHoit MeOesin Ha 60 11ocaJouHbIX MECT.

7.2

Ayn. 114a. Aynutopus Ajsi IpoBeAeHUS Tab0paTOPHBIX padoT.
[lepedens ocHOBHOTO 000pyI0BaHMs, yueOHO-HATIISIHBIX TIOCOOMIL:

1. JTaboparopHsIit creHn «I HIpaBIHKay;

2. JIaboparopHslii crenn «[ napaBaudeckne MaliuHbl U THIPOTIPUBOJIBDY;
3. KoMIUIeKT MyIbTUMEIUHHON anmnaparypsl:

— CHCTEMHBIH OJI0K;

— myasTuMenna-npoektop NEC NP100

4. Kommekt yuebHo#i Mebenu Ha 16 mocalouHbIX MECT.

8. METOAUYECKHUE YKA3AHMUS JUISI OBYYAROIUXCS 1O U3YYEHUIO JUCHUITJINHBI

YCHCH_IHOMy N3YYCHUIO OUCHUIUIMHBI MNPEAIICCTBYECT 3HAHUE KYPCOB MEXAHUKU W THAPABJIWKH. K MOMCEHTY
N3YYCHUSA TUAPOCHUCTEM CTYACHTBI JOJI’KHbBI OCBOUTH MTOJTHBIN KypcC CICAyOmUX JUCHUIIIINH (1)1/13m<a, MaT€MaTHuKa,
TCOPETUUCCKAA MEXaHUKaA, H€06XO)II/IMBIQ 3HAHUA 11O KOTOPBIM CJICAYECT BOCCTAHOBUTH U OCBEXKUTD.

CamocrosTelbHas pa60Ta CTyJACHTa IO AJUCHUIUIMHC SBJIACTCA OAHMM H3 OCHOBHBIX BHJIOB yqe6H0171 pa6OTBI,
KOTOpas BKJIKOYACT B cebs CJICAYIOIINE 3JCMCHTBI: r[popa60TKa JICKHMOHHOI'0  Marepuaja, pa60Ta C
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PEKOMEHIyeMbIMU Y4E€OHHKAMHU U Y4E€OHBIMHM HOCOOMSIMH, BBIIOJIHEHHE JOMALIHEro 3a7aHusl (PACYETHOTO 3aaHus
y4eOHON JUCLMIUTHHBI), IPOBEACHHE U 3alUTa IA00PATOPHBIX paboT, MOJArOTOBKA U Claya S9K3aMEHOB.

[MpopaboTKy JEKIMOHHOTO Marepuaia U METOJMYECKUX YKa3aHUH MOXHO ITPOBOANTD ITPU BBHIIOJIHEHHUH JOMAIITHETO
3aJaHud. OTO IMO3BOJUT CBsS3aTh BOEAMHO IOJIyUEHHBIE CBEJIEHHMS M COCTaBUTh IeNbHYIO KapTuHy. He cienmyer
CTPEMHUTBCS K MEXaHWYECKOMY 3allOMUHaHHIO (DOPMYJIMPOBOK NPUBEICHHBIX ONPEIEICHUI M MOJO0KEHHH, eCln
TpeboBaHus K Bam mpsimMo He yka3eiBaloT Ha 3T0. BrionHe 3ddekTHBHON MOXKET OKa3aThCs IMOIBITKA MOHATH CYTh
SIBIICHUSI, BBIPAOOTaTh CBOE OTHOIICHWE K HEMY, ONHPasCh HA MaTEepHal, COJACp)KAIIUICA B PEKOMEHIOBAaHHOM
nuTepaType. 3aBepmias pabOTHI IO TeMe, NPH OTBETE HAa KOHTPOJBHBIE BOIPOCHI HEOOXOAMMO CTPEMHUTHCS K
KpPaTKOMY M YETKOMY HM3JI0)KEHHIO MBICJICH, NCTIONB3YS MPAaBIIIbHYIO TEPMUHOIOTHIO. CTaNKUBasCh ¢ TOH MM HHOU
pacdeTHOH GOpMyIIOi MM XapaKTEPUCTUKOHN, OMICHIBAIOIINX pabOTy THAPOMAIINHBI WIIM THAPONEpENad CTyICHT
JIOJDKEH MOHATH CYIIHOCTh W 3aKOHOMEPHOCTh, KOTOPBIE OHH OTPaKaroT, a TAK)Ke MPOAHATN3HPOBATh Pa3MEPHOCTH
BXOJAIINX B HAX BEJINYNH.

Ecnu nocne npopaGoTKH JEKIMOHHOTO MaTepuala W BBINOJHEHUs Jab0opaTOPHBIX padOT OCTAIMCh HEOCBEIICHHBIE
BOIPOCHI ISl CaMOCTOSITENIbHOW paboThl, WX cCJIEAyeT HM3Y4YHMTh NIPH HOATOTOBKE K 3K3aMeHy. Kak mnpaswuio,
IpernojiaBaTelb OCHOBHOE BHUMAaHME YJENAET OCBEIIEHHIO TEOPETHYECKHX BOIPOCOB U PACUETOB, BBIBEICHMIO
3aBHCUMOCTEH M COCTAaBJICHHIO CXEM, KOTOpBIE MPEACTABISIOT ONpPECNICHHBIE CI0KHOCTU MPHU CAMOCTOSTEIBHOM
n3ydyeHur. KOHCTpYKTHBHBIE OCOOCHHOCTH T'MIPOMAIIMH M BCIIOMOTAaTENIbHOTO OO0OPYAOBAaHUS CTYICHT IOJIKEH
U3Y4YUTh CaMOCTOSTENIFHO, a 3HAHMS OSTHX TOHKOCTEH IO3BOJIIIOT MPENOoJAABaTeNi0 CyIUTh O TIIIyOMHE ero
noArotoBkd. He Bo30paHseTcss mpH 3TOM NOJB30BAHUE IUIAKATAMH, CXEMAaMH W PHCYHKAaMH W3 yYeOHHKOB Ha
9K3aMEHE TP OCBEIIEHUH CIIOXKHBIX BONPOCOB. CTyIEHT ¢ XOpolIel MOATOTOBKON IO MPEAMETY JOJDKEH CBOOOTHO
YUTaTh U COCTABIATH THIPOCXEMBI, IPOU3BOIUTE MPOCTHIE HHKCHEPHBIE pacyeThl THAPONPHBOIA 0€3 CIIpaBOYHMKA
U BIAJETh METOAMKOH IOJHOTO pacdera, paclo3HaBaTh 3JIEMEHTHI THIPONPHBOJA M 3HATh MX XapaKTEPHCTHKH, a
TaKKe OCHOBBI SKCIUTyaTaINH TOPHBIX MAIWH C THAPOIPHUBOIOM.

Jnst npopaboTKH JIEKIMOHHOTO MaTepHana M IOArOTOBKM K 3allUTe JIaDOpaTopHBIX pabOT CTYAEHTHI MOTYT
MIOTIOJTHUTH 3HAHUS 10 TEME CAMOCTOSTEIBHO U3 PEKOMEHYEMOM JUTepaTyphl: O0LHe CBEJCHUS O THAPOIIPOBOAE
TOPHBIX MalllMH; 00BEMHBIE HACOCHI; OOBEMHBIC I'MIPOJBHUrATENIN; 0OObEMHBIE THIAPONPUBO/IbI; OCHOBHBIE TpaBHIa
9KCIUTyaTalliy THAPOIPUBOJIA.

Oco0oe BHUMaHHUE CIEyeT YIeIUTh BOIPOCaM, KOTOPBIE MAJIO OCBEIAIOTCS B JICKLUAX H J1a00paTOPHBIX paboTax:
JIOIACTHBIE THAPOMAIIMHBI U HACOCHI TPEHUS, OTHECTOWKUE pabovne >KUIKOCTH, THUIIOBBIE THAPOCUCTEMBI TOPHBIX
MaIlIlH, KOHCTPYKIHS TeIIIOOOMEHHHUKOB, TYpOMHHBIE THAPONPHUBOIbI, UCTIBITAHUSA THAPOIPUBOIOB, OCOOEHHOCTH
9KCIUTyaTallM THAPOIPUBOAA B PA3JINIHBIX YCIOBHSAX.

ITpn moAroToBKe K 3K3aMEHy CTYAEHTY KpPOME JEKIMH He0OX0IMMO UMETh OJWH U3 JIUTepaTypHBIX HCTOYHHKOB. B
MIEPBYIO0 OYepesb 3TO MOMOXKET €My pa3o0parbcs ¢ TOW HMHGpOpMaryei, KoTopas B KOHCIEKTE JICKIMH JaHa HE
MOJHO, 70O 3a(MKCHpPOBaHA HEBEPHO H3-32 HEBHMMATenbHOCTH. C Ipyroil CTOPOHBI B 3THX HMCTOYHHKAX
rpadU9IecKy MpeCTaBICHB KOHCTPYKIMHM MAIlMH U alllapaToB, THIPABINYECKHE CXEMBI TOPHOTO 000pyIOBaHMS,
BOTIPOCHI ITO KOTOPBIM 00513aTEIBHO €CTh B 9K3aMEHAIIMOHHBIX OMjIeTax.

Kpowme Toro, nepBrie 1abopaTopHbie pabOTH MPOBOAATCS 10 MPOPabOTKH MaTeprana Ha JIEKIUAX, a TeopeTHIecKas
4acTh METOJMYECKHUX YyKa3aHMH HEJOCTaTo4yHa JUIS TINyOOKOTO OCMBICIMBAHHS 3ajad, TIIOCTABICHHBIX B
naboparopHbeix paborax. BoT 3xeck u nmoHanoOuThes ydeOHas JuTeparypa Ajsi Oosee IMOJHOIM MOJATOTOBKH K
MepBbIM J1abopaTopHbiM pabotam. [Ipu odopMICHHH OTYETOB MO JTA0OPATOPHBIM paboTaM MOTYT BO3HHKHYTH
BOMPOCH! M0 XapaKTepPUCTHKaM THIPOMAIINH M THUAPONPHUBOAA, PAa3MEPHOCTSIM K MacmrTabHOH cerke. B
METOIMYECKUX YKa3aHUSIX CHEeNUaIbHO TOKa3aHbl TOJBKO BH/bI 3aBHUCHUMOCTEH 0€3 yKa3aHUWs pa3sMEpHOCTEH JuIs
TOro, 4TO OBl MPU M300pa’KEeHNH T'paHUKOB CTYJIEHT CaMOCTOSITENBHO BhIOpas MacmTad M yKasajdl pa3MepHOCTh
BEJINYMH.

JlabopartopHslii creHn «['mapomMammHbBl M THIPONPHBOJBD) - COBPEMEHHBIN ammapar ¢ OOJbIIMM IUarna3oHOM
JercTBus. [ ycnemHoro ocBoeHusl Kypca THAPONPUBOAA CTYAEHT 00s3aH 03HAKOMHTBCS C €r0 YCTPOHCTBOM U
BO3MO>KHOCTSIMH.

CreHn SBIISETCS CJIOXKHOW MAIIMHOM, MOATOMY YIpaBICHHE WM JOBEpPSAETCS TOJBKO MPENnojaBaTelio JHO0
11ab0paHTy, a TpyINna CTyAEeHTOB (3-5 4enoBeK) 3aHOCAT NMOoKazaHus nMpudopoB B Tabnuily. Kaxayro nadoparopHyio
paboTy »o3Ta Tpynma MEHSeTCs, I[O3TOMY TIpH IPOBEACHHH IOJHOTO Kypca KaXAbI CTYJEHT CMOXET
HEMOCPECTBEHHO M0Y4YacTBOBaTh B CHATHE MMOKa3aHUi. Bo Bpems mpoBeieHust paboOThl OCTalIbHASL YacTh y4eOHOU
TpyNIBl 3alMCHIBAET MOKA3aHUSA CO CJIOB HEMOCPEACTBEHHBIX yYacTHUKOB. [lociie CHSTHS MOKa3aHWH CTYICHTHI
MIPOBOASAT PAcyUeTbl M CTPOST XapakTepuCTHKU. Kak mpaBmio, 3akaHUMBaTh Ja0OpaTOpHYIO paboTy CTYIECHTY
MPUXOJUTCS CAMOCTOSITENIBHO JA0Ma, MOTOMY 4YTO B ayJAUTOPUU BCE BpeMsl CKOHLEHTPHPOBAHO HA IOIY4YEHUU
rapamMeTpoB, a 00paboTKa pe3yabTaToB M 0(hOPMIICHHE 3aHUMAeT JOCTaTOYHO MHOTO BPEMEHH.

Ecnu cTyneHT maccHBHO ydacTBYET B NPOBEACHHMHU J1a0OpAaTOPHON pabOTHI M MPOCTO IEPENUCHIBAET €€ y APYIHUX,
IpHU 3alIuTe €€ y HEero HaBepHSAKA IOSBATCS TPYAHOCTH, T.K. ONBITHBII IpemnojaBaTellb MO ONPEAEICHHBIM
IIPU3HAKaM OIpPEJEIIUT 3TO Cpasy.

CoBpeMEeHHBIH CTEHA AaéT BO3MOXKHOCTH CTYACHTY O3HAKOMHTHCS C a3aMH NPHKIAJHOW YacCTH Kypca, CBS3aTh
TEOPUI0 C MPAKTUKOM [Jis TMOJy4YeHHUs UEJOCTHOW KapTHUHBI 3HaHUM. [lo3TOMY CTyIEHT [OJDKEH Cepbhe3HO
OTHOCHTKCS K TIPOBEJICHUIO Pa0OT M 3aIlIUTE OTYETOB IO JTa0OPaTOPHBIM pabOTaM, COCTOSIINX U3 ITyHKTOB:

1. 3amaun u mens uccuenoBaHus;2. Cxema M KpaTKoe ommcaHue creHna;3. Tabmwma n3MepeHuil M pe3ylbTaThl
pacueToB;4. I'paduku 1 BEIBOABI IO paboTe. 3amuTa J1a00paTOpHBIX padoT I0IHKHA MPOU3BOAUTHECS PABHOMEPHO B




TE€YEHUH BCETO CEMECTPA, a HE B 3aUETHYIO HEJEIIO.

B Hacrosiiee BpeMsi ruipaBInYecKue CHCTEMbI NCTIONB3YIOT B BOJOCHA0XKEHUN M MEIHOPALNHI, MAITMHOCTPOSHUH 1
METaUTypru, Ha BCEX BUAAX TPAHCIIOPTA U B cTpouTeibeTBe. Oco00 BaXKHYIO POJIb B Pa3BUTHH COBPEMEHHOM TeX-
HUKU UTparoT TUApPABIMYECKHEe M ITHEBMAaTHUYECKHE IIPUBOJBI KaK OCHOBHOE CPEICTBO MEXAaHU3aIUH U
ABTOMATH3aLMK TEXHOJIOTMYECKUX IPOIECCOB M IPOIECCOB YNpaBJICHHUs pa3lWYHBIMH O0O0bekTamMu. B kauectse
UCTIOJTHUTEINIBHBIX YCTPOMCTB TakWe IMPHUBOJBI NMPHUMEHSIOTCS B CTAaHKAaX M aBTOMATHYECKUX JIMHUAX, po0OTax H
MaHHUIYJISATOpaxX, CUCTEMax YIPaBJICHUS aBTOMOOWIEM, caMON€TOM M T. I. [lo3ToMy mpm M3ydeHHHW Kypca s
Pa3BUTHS TEXHHYECKOTO KPYro30pa CTYASHTHI JOJDKHBI CAMOCTOSITENIBHO CIECAUTh 3a JOCTHXCHUSAMHU B PA3IMUHBIX
OTpaciIsiX TEXHUKH, KOTOPBIE HCIONB3YIOT ruipomnpuBoA. IlomydenHyio wuH(pOpManmio ciexyeT IOBOIUTH IO
COKYPCHHKOB 1 00CYXaTh €€ C IPErnoaaBaTeIeM.

3HaHWEe THAPONPUBOJA IO3BOJHUT CTYACHTAaM B JaJbHEHIIEM CO3HATENBFHO MEPEHTH K HM3YYEHHIO CHEIHAalIbHBIX
JVICIUIUINH, CBSI3aHHBIX C TOPHBIMU KapbepPHBIMU H MOI3EMHBIMH MAaIlMHAMH, CTPOUTEIHHO-IO0POKHON TEXHUKOM,
MallMHAMH JJ1s1 000TalIeHus OJIEe3HBIX HCKOMAeMBbIX, a TAK)XKe C IPEANPUATHIMHE ISl UX PEMOHTA M 00CITYKMBaHHUS.
VY4uuThIBasg YHUBEPCAIBHOCTh TUAPOIPHUBOJA M €ro IIHPOKOE MPUMEHEHUE B PA3JIMYHBIX OTPACIAX TEXHUKHU,
HACTOSITENIbHO PEKOMEHAyeTCd CTYyAEHTY OBJNaJeTh M3y4daeMbIM IIPEAMETOM, 4YTO IOMOXET €My CTaTh
KBaIM(UIMPOBAHHBIM TOPHBIM WHXKCHEPOM, JIM0O NPHUMEHHTh CBOM 3HaHHS B HHBIX cdepax HHXKEHEPHOH
JIeSITeIbHOCTH.
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