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HoBorpouuxui ¢puaual

PabGouast mporpamMma JUCIUTIIUHBI (MOJTYJIS)

I'uapaBinyecKkoe 1 MHEBMATHYECKOE 000PYI0BaAHME
METAJIYPrHYeCKUX 3aBO0B

3akpeneHa 3a noxapasaeneHueM Kadenpa MeTamryprudeckux TexHooruit u obopynosanuns (HoBorponmkuii drmian)

Hamnpasnenue noaroroBku 15.03.02 TexHomornueckre MauHbl 1 000pyAOBaHUE
IIpodwis
Ksamuduxauus Bakanasp
®dopma o0yueHust 3a04Has
OO0mast TPyA0EMKOCTb 6 3ET
Yacos 1o yueOHOMY TUTaHY 216 @®opMBI KOHTPOJISL HA Kypcax:
B TOM UHUCIJIE! 9K3aMeH 3
ayIUTOPHBIE 3aHATHSA 40
caMoCTOsITeNIbHAs paboTa 167
4acoB Ha KOHTPOJb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypce 3

Bun 3anaruii vy | PO Hroro
Jlexnuu 12 |12 |12 |12
JlaGoparophsie 8 8 8 8
[IpakTuyeckue 20 120 |20 |20
Uroro ayz. 40 (40 |40 |40
KonrakTHas paborta 40 |40 (40 (40
Cawm. pabora 167 | 167 | 167 | 167
B ToM uucne cam. 22
pabora B pamkax ®OC
Yacsl Ha KOHTPOJIb 9 9 9 9
HWtoro 216 (216 | 216 | 216




IIporpammy coctaBui(u):
x.n.1., ooyenm, Hegpeoos A.B.

Pabouas nporpamma

Fu}]paBﬂuquRoe U ITHEBMATUYECKOC 060py)10133}me METALTYPIriI€CKUX 3aB0/10B

Pazpaborana B coorBerctBuu ¢ OC BO:

CaMOCTOATENTFHO yCTaHABIMBAEMBII 00pa30BaTeNbHBIN CTaHAAPT BBICIIEro oOpa3zoBanus DeneparbHOE TOCYIaPCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE yUpexkIeHHEe BBICIIEro o0pasoBanus « HaloHambHBIN HCCIIeI0BATENbCKAN TEXHOIOTHUECKHIA
yauBepcuter « MUCHUC» no HanpasneHuto noarorosku 15.03.02 TexHosoruueckre MaimHbl 1 000py1oBaHue (YpOBEHb
OakanaBpuata) (mpuka3 ot 02.12.2015 r. Ne Ne 602 0.B.)

CocraBiieHa Ha OCHOBaHHH yqe6H0r0 IraHa:

Hamnpagsnenue noaroroBku 15.03.02 TexHomornyeckne MauHbl U 000pynoBanue [Ipoduis. MeTamryprudeckue MaliiHbl 1
obopynoBanue, 15.03.02 21 Texnonornd. MammHel 1 obopynoBanne IIpl 3aou 2020.plx , yTBepkICHHOTO YUCHBIM COBETOM
OT'AOY BO HUTY "MHUCuC" B cocrase coorsercrayromeit OITOIT BO 21.05.2020, mporoxon Ne 10/3r

YrBepxnena B cocrase OITOIT BO:

Hampasnenne moarorosku 15.03.02 TexHonmorndeckue MamuHbI 1 obopynoBanue [Ipodmins. Meramtyprudeckiue MalInHbl 1
obopynoBanue, , yrBepxkaeHHoi YueHsiM coBetoM @TAOY BO HUTY "MUCuC" 21.05.2020, npotokon Ne 10/3r

Paboyas mporpamMma omoOpeHa Ha 3aceJaHuN

Kadeapa merajirypruyeckux TexsoJoruii u odopynosanus (Hosorpounkuii puianas)

ITporokon ot 12.03.2025 r., Ne3

PykoBomutens nmompasznenenus Hegenos A.B., K.1L.H., JOICHT



1. HEJIX OCBOEHUA

1.1 HC.HLIO OCBOCHHUA NUCHUIUINHBI ABISACTCA U3YUYCHUC THUAPABINICCKOTO U ITHEBMATUYECCKOT' O O60pyI[OBaHI/I$I
METAJLTYyPruieCKux 3aBOJ0B;

1.2 | 3agaun: - HAy49UTH MPABUIBHO BEIOUPATh THAPABIHNYECKOE THEBMATHYECKOE 000PYJOBAHUE C YUETOM TEXHOIOTHUECKUX
TpeOOBaHUH MO HKCIITyaTalM1 METAJUTypTUUeCKUX MAaIlHH;

1.3 | - Hay4UTh PpacCUUTHIBATH OCHOBHBIE TApaMeTPhI TUIPO- U MTHEBMOIIPBOIOB MallIlH;

1.4]- Hay4YuTh pa361/1paTLc;1 B THAPABINYCCKUX U MTHEBMATUYECKUX CXEMAX METAJLUTYPIruiCCKUX MaIllrH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOTPAMMBI

Bnox OIT: b1.B.IB.02

2.1 TpeboBanus k l'lpe)lBa]Pl/lTe.]'IbHOﬁ NOAr0TOBKE 00y4aI01erocs:

2.1.1 MexaHuKa KHIKOCTHU U ra3a

2.2 JAucuunimnubl (MOIy/IH) U MPAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCUMIJIMHBI (MOAY/I51) HE0OX0AUMO KaK
npeaulecTByIIee:

2.2.1 |CAIIP B MeTaJUTypru4ecKoM MaIIMHOCTPOCHUU

222 COBpeMCHHBIC MCTOABI IIPOCKTHPOBAHUS 060pyZ[OBaHI/I${ MCTAJUTYPTHUICCKOTO IMTPOU3BOACTBA

2.2.3 | DNeKTPOIPUBOA M aBTOMATH3ANNS METAUTYPIrHIECKOr0 000pyTOBaHHS

2.2.4 | DAEKTPONPUBOJ METAILTYPTUUECKUX MAIIHH

2.2.5 IlI/IHaMI/IKa U IIPOYHOCTHb TEXHOJOITHYCCKHUX MAalllMH

2.2.6 | luHaMHUYEeCKUE pacyeThl MAITMH U MEXaHU3MOB

2.2.7 |IoaroToBka K mpoIeaype 3alIUThI M 3aIUTa BHITYCKHOH KBATH(HUKAIIMOHHON PabOThI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

IIK-2.1: Cnoco0HOCTL NPUHUMATH Y4acTHE B padoTax 110 pacyeTy U IPOCKTHPOBAHMIO 1eTajeil U Y3J10B
MANIMHOCTPOUTEIbHBIX KOHCTPYKIUI B COOTBETCTBUH ¢ TeXHHYECKUMH 32JaHUSIMH M HCI0JIb30BAHHEM CTAHAAPTHBIX
CPEACTB ABTOMATH3AIMU POCKTHPOBAHHSA

3HaTh:

TIK-2.1-31 Knaccuduxauuu, ycTpoiCTBa U MPUHLIUIBI ASHCTBUS THAPABINYECKAX YCTPOHCTB, UCTIONB3YyEMBIX B 000PYIOBaHUU
METaJLTypPrH4ecKoro pOU3BOJICTBA.

I CK-2: Cnioco0HOCTh aHAIN3HPOBATH, Pa3padaThIBaTh U COBEPIIEHCTBOBATH I'HIPaBJIHYeCKOe 000py10BaHHe
MeTAJJIYPra4ecKuX MalluH

3HaTh:

[ICK-2-31 TunoBsie cXeMbl THAPABIMYECKOT0 000pyI0BaHHS METAUTyPTrHYeCKUX MAIlluH

IIK-2.1: CnocoGHOCTh NPUHUMATH YYacTHE B padoTax 1o pacyeTy H MPOEKTHPOBAHUIO JIeTaliel U y3/10B
MAIIMHOCTPOUTEJIbHBIX KOHCpr}(HI/lﬁ B COOTBETCTBUHU C TEXHUYECCKUMHU 3aJaHUAMMU U UCIIOJB30BAHUEM CTAHAAPTHBIX
CPeCTB aBTOMATH3AIUU MPOEKTUPOBAHMS

YMmerb:

[1K-2.1-Y'] BRINONHATH THIIOBBIE PacYeTH! THIPABINUECKUX CHCTEM, IPOU3BOIUTE BEIOOP OCHOBHBIX 3JIEMEHTOB IHPABINYCCKOTO
000py10BaHUS, OIPEALNIATh HATPY3KH U PEKUMBI PAOOTHI UCIIOTHUTENBHBIX THAPABIMYECKUX YCTPOICTB MAIIMH U MEXaHU3MOB
MAaIIMHOCTPOUTENBHOTO U METAILTYPrHUECKOT0 MIPOM3BOICTBA.

ICK-2: Cnioco0HOCTh aHATN3HPOBATH, Pa3padaThIBaTh U COBEPIIEHCTBOBATH I'HIPaBJIHYeCKOe 000py10BaHHe
MeTAJJIYPru4ecKuX MalluH

YMmerb:

IICK-2-Y1 pa3pabaThIBaTh 1 COBEPIICHCTBOBOBATH THUIIOBBIC CXEMBI THAPABINYECKOr0 000PYyIOBAHUS METAJUTY PrHYCCKUX MAIINH

IIK-2.1: CnocoGHOCTh NPUHUMATH YYacTHE B padoTax Mo pacyeTy H MPOEKTHPOBAHUIO JIeTaliel U y3/10B
MAIIMHOCTPOUTEJIbHBIX KOHCprK].lI/[ﬁ B COOTBETCTBUH C TEXHUYECCKUMH 3aJJaHUAMMU U UCIIOJB30BAHUEM CTAHAAPTHBIX
CpelIcTB aBTOMATH3aLUM NPOEKTUPOBAHMSA

Baanernb:

[1K-2.1-B1 MerogaMu BEITTOTHEHHS pacdeTOB THAPABINIECKUX CHCTEM METAJLTYPIHYeCKUX MAIINH, BEIOOpa CTaHIapTHOTO
THIPABINYECKOTO 000PYAOBaHHS.

IICK-2: CnocodHocTh AHAJIU3UPOBATD, pa3paﬁaTuBaTb U COBEPIICHCTBOBATDH T'H/IPABJIUYECKOE oﬁopyaosalme
METALTYPIrHI€CKUX MAILIMH

Baagern:




[ICK-2-B1 Meronamu aHanu3a U COBEPIICHCTBOBAHUS TMAPABIMYECKOr0 U ITHEBMATHYECKOr0 000PYX0BaHHE METAJLTY PrHUECKUX

MalluH
4. CTPYKTYPA U COAEP)KAHUE
Kon Haumenopanue pasnenop u | Cemectp | Yacos | @opmupyemble | Jlureparypa | IlpumedaHue KM Beinoan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIHii pecypcbl padoThI
Pazgen 1. 1 ®uszuyeckue
OCHOBBI
byskuuonupoBanus
TUAPOCHCTEM

1.1 CuJibl feficTByIoIINE B 3 3 TIK-2.1-31 JI1.1 KM1 P5
JKUIKOCTH. TICK-2-31 JI1.2J12.1
OCHOBBI TUPOAUHAMUKH. JI2.2J13.1
PaGoune xxuakocTh. JI3.2
CocTaB 11 OCHOBHBIE TIOHSTHSA 212223335
o rupponpuBonax. /JIex/ 96

1.2 XapakTepuCTUKU U CBOMCTBA 3 2 IIK-2.1-V1 JI1.2J12.1 " KM1 P5
pabounx KUAKOCTEH, IICK-2-¥1 JI2.2713.1
CTPYKTYpa THIONPUBOJA. J3.2

Mp/ 2102223354
25

1.3 N3y4yeHne oCHOBHBIX 3 30 T1K-2.1-31 IIK- | JI1.2J12.1JI3.
XapaKTepUCTUK PabOINX 2.1-Y1 IICK-2- 1J13.2
XKHUJKOCTEH U BUIIOB 31 TICK-2-V1 | D122 33 54
yruotHenuid. /Cp/ 25
Pazgen 2. 2
DHepreTuyeckas u
HCNOJTHUTEILHAS
MOJACHUCTEMBI

2.1 [TecTepenHbIe HACOCHI. 3 3 TIK-2.1-31 J.1 KM1
[InacTuHYaTHIE HACOCHI U [ICK-2-31 JI1.2J12.1
THUIPOMOTOPBI. J12.2
PanuanbHo — nopiiHeBble JI2.3713.1
HACOCBI ¥ TUAPOABUTATEIIN. JI3.2
BuHTOBBIE HACOCHI, D1 52 33 D5
THIPOAKKYMYJISITOPBI. 26
AKCHaTBHO-TIOPIITHEBEIC
HACOCHI ¥ THIPOIBUTATEIH.
l'uapouunuHaps 1
MTOBOPOTHBIC
runpoasurareny /Jlex/

2.2 KommoneHTs 3 4 K-2.1-Y1 J1.1 KMI1 P6,P7.P
SHEPreTHYecKoit [ICK-2-Y1 JI1.2J12.1 8,P9
noacucteMbl. ['uapobaxw. J2.2
IlecrepenHble U JI2.3713.1
IJIaCTUHYAThIE HACOCHI. J3.2
AKCHaIIbHO- U paralibHO- 2103253 54
MOPILIHEBBIE HACOCHI. 26
Koncrpykuuu u
xapakrepuctuku 'L u
moBopoTHBIX ['/],

KPNel. /TIp/

2.3 W3ydenue rugpoanmnapaTos 3 2 IIK-2.1-B1 JI1.1 P1
SHEPreTHUECKON U [1ICK-2-B1 JI1.2J12.1
UCTIOJIHUTENBHOM 2.2
noxacrcrem /J1ab/ J12.3J13.1

J3.2
210222354

2.4 N3y4yeHne 0CHOBHBIX 3 30 TTIK-2.1-31 I1K- J.1
XapaKTEpUCTHK 2.1-¥1 IICK-2- JI1.2J12.1
TUIpOAIapaToB 31 TICK-2-V1 J2.2
SHEPreTHYECKON U JI2.3J13.1
HCIOJIHUTEILHOMN ITOACUCTEM, JI3.2
noarotoBka k JIP /Cp/ 013233 54

3596




Pa3gen 3.3
Hanpasasiiomas u

peryImpyomas
NMOJACHCTEMBI

3.1 I'mppoanmapatsl 3 IK-2.1-31 J1.1 KM2
YOPABISAIOLIIE PACKOIOM. IICK-2-31 JI1.2J12.1
I'mapoanmapatsl JI2.2713.1
YIPaBISAOLINE AABICHUECM. J3.2
I'mppoanmapatsl 21222335
HaIPaBIISIONINE TTOTOKH. 26
KonnumnuronuposaHue
paboueil KUIKOCTH.

DneMeHThl HHPOPMAIIMOHHON
noacucteMsl. [ napoamapaTst
C TIPOTIOPIIMOHATBHBIM
yHpaBlIeHUEM, IPUHLIUAT
paboThI caensiuero
ruaponpusona /Jlex/

3.2 I'uopoanmapatsr 4 IIK-2.1-Y1 J.1 P10
YIPaBILOLIKME PACXOI0M U IICK-2-V1 JI1.2J12.1
nasienreM /T1p/ J12.2J13.1

J3.2
0103233 54
26

33 Hampagnsromue 4 IK-2.1-Y1 J.1 P11
TUPOAIapaTsl, B TOM YUCIIE IICK-2-V1 JI1.2J12.1
C IPONOPILUOHAIIEHBIM JI2.2J13.1
yIpaBICHUEM, J3.2
cepBokianans /TIp/ 219233 54

26

34 W3ydenne rugpoanmnapaTos 2 I1K-2.1-B1 JI1.1
HalpasJsoLIed u [ICK-2-B1 JI1.2J12.1
perynupyroien J12.2
noxcucrem /J1ad/ J12.3]713.2

0103233 54

3.5 Uzyuenue U3yuenue 40 IK-2.1-31 TIK- J1.1
OCHOBHBIX XapaKTEPUCUTK 2.1-V1TIIK-2.1- JI1.2J12.1
TUApoanmnapaTon B1 IICK-2-31 J2.2
HaIpaBISOLIEH 1 I[ICK-2-V1 JI2.3J13.1
PEryIUPYIOLIEH MOJCUCTEM [ICK-2-B1 J3.2
(B TOM 4HCIIE IPUMEHSIEMbIE 213253 54
B 95 06
ruapoaBToMaTuke). Beimonxe
HHUE JOMAIIHETo 3aaHus,
noaroroBka k JIP u KP. /Cp/

Paznen 4. 4 CocraBHbIE
4acTH rMAPONPUBOJA.
Tunosble ruipaBInyecKue
cXeMbl, IPUMeHsieMble B
MeTaTypru4eckoM
NMPOU3BOJCTBE

4.1 CocTaBHbIC YacTH 3 TK-2.1-31 J.1
TUAPOIIPUBOJA. THUTIOBBIE TICK-2-31 JI1.2J12.1
TUJIPAaBIMYECKUE CXEMBI, B JI2.2713.1
TOM YHCJI€ ONMUCHIBAIOIINE J3.2
MIPUHIIMI PAOOTHI CIEASIIEro D1 52 233 B4
TUJPONPUBOAA 35 56

/JTex/

4.2 [MpunUIE 6 [K-2.1-Y1 J1.1 KM2 P12
(hyHKIIMOHUPOBaHHUS [ICK-2-Y1 JI1.2J12.1
THUIIOBBIX THAPABIUYECKUX JI2.2J13.1
CXEM, TUTIOBBIE CXEMBI JI3.2
CHEISLIErO THAPONPHBOAA. 0103233 24
KPNe2 /TIp/ 35 26




43 H3yuenue XxapakTepUCTUK 3 2 IK-2.1-B1 J1.1
Haunbosee IICK-2-B1 JI1.2J12.1
pacIpoCTpaHEHHBIX J2.2
rugpoanmapaTos /J1a6/ J12.3J13.2
D12223 54
35 26
4.4 U3y4eHnne THIOBBIX 3 2 I1K-2.1-B1 JI1.1
rugpaBindeckux cxem /J1a6/ [ICK-2-B1 JI1.2J12.1
2.2
JI2.3J13.2
21322 23 54
3536
4.5 OcBoeHHe TEOPETHYECKOTO 3 45 MK-2.1-31 TIK- J1.1
Marepuaina. Beironnenue 2.1-V1IIK-2.1- JI1.2J12.1
JIOMAIITHETO 3aJaHusl, B1 IICK-2-31 J2.2
noaroroBka k JIP u KP. /Cp/ [ICK-2-V1 JI12.3J13.1
[ICK-2-B1 D12223 54
35 26
4.6 MTOATOTOBKA U cAada 3 9 ITK-2.1-31 I1K- JI1.1
9K3aMeHa /JK3aMeH/ 2.1-V1 IICK-2- JI1.2J12.1
31 IICK-2-Y1 2.2
JI2.3J13.1
JI3.2
D12233 54
35 26
Paspea 5. IloaroroBka k
KOHTPOJIbHBIM
MepOnpUsSITHAM U
BBINOJIHSIEMBIM padoTam
5.1 O0BeM JyacoB 3 14 TIK-2.1-31 TIK- JI1.1 KM1,K
CaMOCTOATEIBLHOI paboThI Ha 2.1-V1IIK-2.1- JI1.2J12.1 M2,KM
noarotoBky k KM /Cp/ B1 IICK-2-31 J2.2 3,KM4
[ICK-2-Y1 JI2.3J13.1
IICK-2-B1 J3.2
21322 23 B4
3536
5.2 O06beM yacoB 3 8 MK-2.1-31 TIK- J1.1 P1,P2,P
CaMOCTOATEIbHOM paboThI Ha 2.1-V1IIK-2.1- JI1.2J12.1 3,P4
nmoarotoBky k BP /Cp/ B1 IICK-2-31 J2.2
[CK-2-Y1 JI2.3713.1
[ICK-2-B1 J3.2
210223354
95 06
5. ®OHJ OLHEHOYHBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsA padoTa, TeCT, KOJJIOKBHUYM, 3K3aMeH U T.I1), BONPOCHI JJIs
CaMOCTOSITeJIbLHON NOATOTOBKH
Kon KonTponbaoe 1'11411){01?46}](336Mme B
KM MepONpHSITHE JTIAKATOPBI OTIPOCHI JIJISI TOJITOTOBKU

KOMIIETEHIINI




KM1

AynutopHas
KOHTpOJIbHAsI padoTa
Nel

IMK-2.1-31;IICK-2-
31

Teopernueckue BOIIPOCH! K KOHTPOJIBHOH pabote Nel

1 O6mue cBeneHuss 006 00BEMHBIX THAPOMAIIINHAX.

2 Kakue 0CHOBHBIC (pyHKIIMH BEITIONHSAET pabodast )KUAKOCTh B
THAPOIpUBOAax?

3 Kakue ¢pyHKUMOHAIBHBIE TPYIIIbI THIPOYCTPOMCTB BXOJAT B COCTAB
HACOCHOTO0 rujiponpusoaa’?

4 BennuuHEI, OIpefeNsione padounii mponecc 00bEMHBIX HACOCOB.
5 KakuMu OCHOBHBIMH IPEUMYIIIECTBAMH 00IaJat0T THAPOIPHUBOBI 110
CPaBHEHHUIO C IPYTMMH NIPUBOAAMU?

6 IlepeanciuTe IPIMEPHI THAPOIPHBOOB B PA3INIHBIX 00JIACTAX
METaJLTypTrHH.

7 IlepeuncnuTe HECKOIBKO MapOK HEPTSIHBIX pabounX KHUIKOCTEH,
IIPUMEHSIEMBIX B THIPONPHUBO-JaX.

8 Kax onpenensioT TeopeTHIecKyro ofady 00beMHOr0 Hacoca?

9 IInacTuHYATHIE, HIECTEPEHHBIE THAPOMAIINHEL.

10 KakoB npuHIUI pabOTHI IJIACTUHYATOTO HACOCA ABYXKPATHOTO
neiicrBus?

11 Yem ornmmyaercsi 00beMHBIIH THAPOIIPUBOJ OT
TUIPOANHAMHYECKOT0?

12 BUHTOBBIE THAPOMAILIUHBI.

13 PannabHO-IIOPLIHEBbIE THAPOMAIIINHBIL.

14 U3 xakux pabo4ux IPOIIECCOB COCTOST Paboune IUKIBI POTOPHBIX
HACOCOB U THJPOMOTOpPOB?

15 AkcranbHO-TIOPIIHEBBIE THAPOMAIIUHEI.

16 TTo xako#t GpopMyie BEIYUCISIOT pabounii 00beM aKCHATbHO-
MIOPIIHEBOT0 HAacoca ¢ HAKJIOHHBIM OJ10K0M?

17 Yto Ha3pIBaeTcs paboueit kaMepoil ruapoMarimiel? Kakumu
OCHOBHBIMHU paOOYMMU dJIEMEHTa-MH OHa 00pa3yercs?

18 I'mapoMoTOpEL.

19 Tlo kako# GopMyJie pacCUYMTHIBAIOT TCOPETHUCSCKHIIA BPAIIIAFOIITHI
MOMEHT THJIpoMoTOpa’?

20 B geMm cOCTOUT IPHHIMUI PAOOTHI aKCHAIBEHO-TTOPITHEBOTO
THUIPOMOTOpPA C HAKIIOHHBIM TUCKOM?

21 OcHOBHBIE BO3MOKHBIE HEUCIIPABHOCTH.

22 KakuMy OCHOBHBIMU T1apaMeTpaMU XapaKTepU3yeTCsl BBIXOIHOE
3BEHO TUAPOLMIUHApA?




KM2

AynutopHas
KOHTpOJIbHAsI padoTa
Ne2

IMK-2.1-31;IICK-2-
31

Teoperuueckue BOIIPOCHI K KOHTPONBHOI paboTe No2

1. Knaccugukarust 00bEMHBIX THIAPOIPUBOIOB.
2. JIOCTOMHCTBA M HEOCTATKU THUAPABIUICCKOTO MPUBOJIA.
3. B kakux ciydasx MpUMEHSIOTCS JBYXCTYIIEHUATHIE

HAIPABJIAIONINAE PACIPEICTUTEIH C IKTPO-THIPABIHYCCKAM
yrpasieHueM?

4. INepeuncnuTe pexkxnMbl pabOTH OTHOCTOPOHHETO
TUIPO3aMKa IPUMEHUTEIBHO K THAPOLUINHI-PY.

5. Kakoii xnamaH Ha3pIBaeTCs KIallaHOM HENPSAMOro AeHCTBUS?
6. HazoBure pa3HOBUIHOCTH HallOPHBIX KJIAIIAHOB B
3aBUCUMOCTH OT UX Ha3HAYCHUS.

7. C Kakoil LeNnpl0 B THAPONPUBOJAX NPUMEHSIOTCS
PETYJIATOPBI Pacxola BMECTO Apoccerneii?

8. YeM oTiH9aeTcs MPHUHIMI paboTHl IPOCCETUPYIOIIETO

pacmpenenuTens OT IPUHIKIA PabOThI HAIPABIAIOIETO
pacrpenenurens’?

9. Ha xaxue BuabI Moapa3ensioT THAPOIPUBOBI B
3aBUCHMOCTH OT HCTOYHHKOB YHEPIHHU IIOTOKOB PaboueH KUAKOCTH?
10. UeM OTIAMYAIOTCS TUAPONPHBOIBI C PA3OMKHYTHIM ITOTOKOM
OT TUJIPONPHUBOJIOB C 3aMKHYTBHIM IOTOKOM?

11. Kakue BUIBI pErylIUpYIOLIIMX alIapaToB IPUMEHSIOTCS B
THIPOIPUBOAAX C LEIBIO OCYIIECTB-ICHHS IPOCCEIBHOTO YIPaBICHUS?
B uem 3akmroyaeTcs CyIIHOCTb APOCCENBHOrO YIpPaBICHUS B

TUPONPUBOAAX?

12. B kakmx MecTax cXeMbl MOTYT OBITH YCTaHOBJIEHBI POCCETH
B TUJIPOTIPUBOIAX C IPOCCEIBHBIM YIpaBIeHUEM?

13. B uem 3akimovaercst npuHOUI pabOTHI THAPOYCHIIUTENS?

14. Kak obecrieunTh CHHXPOHHOCTH PaOOTHI JBYX MapajuIeIbHO
paboTaroumx TUAPOLHIHHIPOB?

15. IIpuBeaure npuMepsl MPUMEHEHUS THIPONPUBOAA B
METaJLTYPrHIeCKOM ITPOH3BOJICTBE.

16. B 4yeM coCTOUT mpeuMyIIeCTBO THAPABINYECKOrO MPUBOJA,

MPUMEHSIEMOr0o Ha MeTaITyprude-CKUX NpeInpusITusX, oT
3NIEKTPOMEXAHUYECKOr0 pHBOIa?

17. UeM orpaHMUYMBAETCS MCIOIb30BAaHUE TUAPOIPUBOJOB Ha
METaJLTyprU9eCKHX MPEANpUITUIX?

18. IlpuBeauTe NpuUMephbl THAPOCXEM C IPUMEHEHUEM CEPBOKIIANIAHOB.
19. ITpuBennTe MpUMeEphl IPUMEHEHUS CIESIIEr0 FMIPONPUBOAA.




KM3

DK3aMeH

MK-2.1-31;1IK-2.1-
V1;IIK-2.1-BL;IICK
-2-31;IICK-2-
Y1;IICK-2-B1

TeopeTrueckue BOIMPOCH! U MPAKTUUECKUE 3aJaHHUs DK3aMEHAITUOHHBIX
OWJIETOB JUIS IPO-BE/ICHUS K3aMEHA B YCTHOH (hopMme

TeopeTrueckre BOMPOCH! SK3aMEHAIIMOHHBIX OMJIETOB!

1. [lepeuncnure npuMepsl NIPUMEHEHUS TUIPO- U
nHeBMonprBozoB (I'TI) B pa3nuuHbIX 00JaCTSIX METAILTYPIUH.
2. B 4eM coCTOMT mpeuMyIIeCTBO THAPO- U THEBMOBINYECKOIO

MPUBOJIA, IPUMEHSIEMOT0 Ha METAITY PrUYECKUX MPEANPUATHSIX, OT
3NIEKTPOMEXAHUYECKOro NpHBoIa?

3. YeM orpaHWYMBACTCS WCTIONB30BaHUE THIPO- U
ITHEBMOIIPHBO/IOB HA METAJUTYPrHYECKUX IPEAIPHATUIX?

4. UeM OTIMYAIOTCS TUAPONPHBOIBI C PA3OMKHYTHIM ITOTOKOM
OT THJPO- U MTHEBMOIIPUBOAOB C 3aMKHYTBIM ITOTOKOM?

5. Kakne ¢yHKIIMOHANBHBIE TPYIIIBI THAPO-
ITHEBMOYCTPOICTB BXOAAT B COCTaB TUAponpuBoaa? Omumire
(DYHKLIMOHAJIBHBIC 331241 K2 )XXI0H U3 HUX. (HACOCHI, TMHHH,
pacmpenenuTeny, Kianana, THAPO3aMKH, APOCCENs, THIPOMY(DTHI,
THAPOTPaHC(HOPMATOPEI, THAPOAKKYMYIJISATOPEL, THAPOOAKH, GUIBTPEI,
OXJIQJUTENHU, THAPOMOTOPEI U IUITHHIPHL).

6. Kaxue ocHOBHBbIC (DYHKIIMH BBINOIHAET pabodast )KUIKOCTD B
THIPO- U TTHeBMoMpruBoaax? OxapakTepu3yinTe GU3HNKO-MEXaHNIECKHe
XapaKTePUCTUKU pabOdMX KUAKOCTEH.

7. OxapakTepu3yiTe THUIBI pabouux xuakocter. Ilepeuncaure
HECKOJIBKO MapoK He(TAHBIX pabodnX )KUAKOCTEH, IPIMEHSIEMBIX B
THIPOIPUBOAAX.

8. UeMm ornnvaercsi 00beMHBIH THAPONPUBOA OT
THIPOJUHAMUYECKOTO U 3NIEKTPOMEXaHUYECKOr0?

9. Hacocsl, ux kmaccuukanys 1 OCHOBHBIC ITapaMeTpEL.
OnumuTe TPUHIUI PaOOTHI MECTEPEHHOT0 Hacoca.

10. OnUIIUTE TPUHIMIT PadOThl ¥ KOHCTPYKTHBHBIC
0COOEHHOCTH INTACTHHYATOTO Hacoca.

11. Ccepa nmpumeHeHNS U KOHCTPYKTHBHBIE 0COOCHHOCTH
MOPIIHEBBIX HACOCOB.

12. B 4eM cOCTOHMT NMPEeuMyIECTBO ILTYHKEPHOTO
THIPOIIMIIMHPA IT0 CPABHEHHUIO C TIOPITHEBEIM?

13. Mo xaxoif hopMyIie BEIYUCIAIOT OCHOBHBIE XapAKTEPUCTUKU
Hacoca? (Ha KOHKPETHOM MpuMepe).

14. B dgem cocrouT npuHIMI pabOTH aKCHAIBHO-TIOPIITHEBOTO
THIPOMOTOpPA C HAKJIOHHBIM IUCKOM?

15. Kaxumu oCHOBHBIMM IapaMeTpaMu XapaKTepHU3yeTcs
BBIXOJIHOE 3BE€HO MMIPOLMIHHApa?

16. UeM orpaHM4YeHO NPUMEHEHUE IUIACTHMHYATBIX HACOCOB U
THAPOJBUTATENEH 110 CPABHEHHIO C ILTyHKEPHBIMH?

17. Uro noHuMaeTcs MO HOMUHAIBHBIM PACXOAOM >KHUAKOCTH
ruzpoanmnapara’?

18. Knaccudukanus rugpaBindeckux KiamaHoB. [Ipusennte
HIpUMepbl IPUMEHEHUs] 0OPaTHBIX KIIANaHOB B THIPONPUBOIAX.

19. YeM oTanyaeTCs MPUHLIUII pabOThI KJIAlaHa OT IPUHIUIA
paboTHI KITAITAHHOTO PACTIPENSIUTENS M JPOCCEIIsi?

20. INepeuncnute pexumsl pabOTHI OXUHAPHOTO U ABOWHOTO
THAPO3aMKa IPUMEHUTENBHO K THAPOLUIHHIPY.

21. Kaxoli kymanaH Ha3bIBaeTCs KJIallaHOM HETPSIMOTO JeHCTBUSA?
Jlnist gero mpuMeHseTCs M KaK yCTPOEH.

22. HazoBuTe pa3HOBUIHOCTH HANOPHBIX KIIAIIAHOB B
3aBUCHMOCTH OT MX Ha3HA4YEHMS.

23. B dewm 3axirouyaeTcs IPHHIUIT pabOTHI THAPOYCHIUTENS?
24. Kak obecrieuuTs CHHXPOHHOCTH PaOOTHI ABYX MapajlIeIbHO
paboTaroNIMX THAPOIMIUHIPOB?

25. OCHOBHBIE TIpaBUJIa MOHTaXXa, HAJIAJKWA U SKCILTyaTalluu
THIPOLIMIIHH/POB.

26. OxapakTepu3yiTe OCHOBHBIE Pa3HOBHIHOCTH
HCIIOJIHUTENBHBIX MeXaHu3MoB [ '11.

27. C kakoil neneto npumenstor I'A? OxapakTepusyiTe ux
Pa3sHOBUAHOCTH.

28. Kakue ycTpolicTBa NpUMEHSIOT ISl MOAJAEPIKAHUS 3aJaHHBIX
napamerpoB PXK? JlaliTe UX KpaTKy0 XapaKTEpUCTUKY.

29. OcoOeHHOCTH THAPOAIIIAPATOB C MPOIOPIHOHATHHBIM
ynpasieHueM. [IpuBeauTe npuMepsl THAPOCXEM C IPUMEHEHUEM




CEPBOKJIATIAHOB.
30. OnuummTe TPUHIKI paboTHI cliesero runponpusoaa. [Ipusenure
MIpUMEPHI TPUMEHEHUS.

IIpakTryeckue 3a1aHus SK3aMEHAIMOHHBIX OMIeToB (00Ime
(hopMyITHPOBKH):

1. 3agaum mo pacuéry éMkoctu ruapodaka (Paccuuraiite HEOOXOTUMYIO
émkocth ruapobaxa. M3sectno: QH = 1,51/mun; Koadduunent 3amaca
o Beicote = 1,2);

2. 3a7a4¥ 1o pacyéry nmuamerpa ruaponuany (Paccunraiite mmomans
ceueHus TpyOompoBoaa B TMHUY HarHeTaHus. M3sectHo: VH = 3m/c;
QH = 1,51/mun; =0,99);

3. 3a7auy 10 pacy€Ty TUAPOIMHUM HA YCTOHUMBOCTh K TUAPOYIapy
(PaccunraiiTe MpaBUiI-HOCTH BEIOOpA TOJNIMHBI CTEHKH TUIAPOIMHUH.
N3zBectHo: P1=0.83 — HanGonbiee naBIeHNE B TOPITHEBON MOJIOCTH
ruaporuaapa; APry =3,36 MlIla - ynapHoe naBnenne; dH=32mwm;
TOJIIIMHA CTEHKH 2 MM.);

4. 3amaum 1o pacu€ry ycmus, pazsuBaemoe ['1] (Paccuwmraiite ycunme
pazBuBaemoe 'Ll mpu npsimoM u obpatHoM xone. zBecTHo: D1=56MM.;
d1=32mwm.; P=0.4 MIIa;);

5. 3a1a4n 1o pacuéry moreph B ruzgpocucreMe (OOocHylTE pacueTaMu
MPaBUIIBHOCTH BBIOOpA IMaMeTpa THAPOTUHAN HarHeTaHus. M3BecTHO:
V=3 m/c; dt =32mm; = 10 mm2/c);

6. 3amaqn 1o pacuéry pacxona PXK B I'l] (Paccuuraiite pacxon
JKUJIKOCTH, TT0/IaBaeMOM B TIOPUTHEBYIO U IITOKOBYIO ToocTh ['L1.
Mzeectro: =0,99; V=0.25 m/c; D1=56mm.; d1=32MmMm.);
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TecToBbIE BONPOCHI
U 3aJaHus IS
IIPOBEJECHUS 3TAIIOB
IIPOMEKYTOYHOI
aTTecTanuu B popme
KOMITBIOTEPHOTO
TECTUPOBAHUS

TIK-2.1-31;[1K-2.1-
V1;IK-2.1-B1;[ICK
2-31;TICK-2-

Y 1;TICK-2-B1

1. MoOIHOCTBIO HacOca Ha3bIBACTC:

A) sHeprus, coodlaemMasi UM €MHULIC BEca MTEPEMEIIaeMOi KUAKOCTH
B) 00beM KUIKOCTH, ITepeMEIIacMbIii HACOCOM 32 SAMHUILY BPEMEHU
C) sHeprusi, nepenaBaeMasi HACOCOM KHKOCTH 32 €ANHUILY BpEMEHU
D) ynenbHas sHeprust €ANHUIIBI BECa KUAKOCTH;

+E) yaenbHas SHEPTHsl AUHUIIBI 00beMa KHUIKOCTH.

2 Jlnst 4ero mpefHa3Ha4eH IHIPOaKKyMyIIsTop?

A) a1 perynupoBaHus pacxo/a;

B) nns peryaupoBaHusi MOLTHOCTH;

C) s neneHus moToKa KUIAKOCTH;

D) nist HakoruieHus SHeprun paboueil )KUIAKOCTH, HaXOAALIeHCs 10
M30BITOYHBIM JIaBJIICHH-EM, C LICJIBIO ITOCIIEIYFONIECTO NCIIOB30BAHMUS B
THUIPOTIPUBO/IC;

E) nns perynupoBaHusi CKOPOCTH BBIXOAHOTO 3B€HA THIPOJIBUTATENS.

3. Ipoccens — yCTPOWUCTBO, MpeIHAa3HAYCHHOE . . .

A) IporycKaHus JKUAKOCTH TOJIBKO B OTHOM HAIpPaBICHUU;

B) u3MeHeHHs HaIlIPpaBIICHUS IBIKCHUS [TOTOKA JKUIKOCTH;

C) co3nmaHus nepenasia TaBJICHUS U H3MEHEHHS PacXo1a KUIKOCTH;
D) monnepskaHus 3aJaHHOTO TIOCTOSTHHOTO JIABIICHHST,

E) xpaHeHus >KuAKOCTH.

4. T'upporniepenaya nmpegHa3HaveHa. . .

A) st moepKaHus HEOOXOAMMOTO KauecTBa pabodell sKUIKOCTH;
B) ans coenuHenus kakoro-au0o ycTpoiicTBa yrpasieHus ¢
MarucTpaibHOH JINHUEH;

C) 11 ynpaBJeHHUs TOTOKOM JKHIKOCTH;

D) nns mepenauu ABMXKEHHS OT IPUBOJHOTO JIBUTATEINS K MAIIHHAM U
MeXaHU3MaM;

E) mns npoxoskaeHus mo Hell pabodeit KUIKOCTH.

5. T'unpomydra npegHasHadeHa ajs. ..

A) U151 yBETTMUYCHUS KPYTHIIBLHBIX KOJICOAHUIA;

B) s yiydineHns ImyCKOBBIX CBOWCTB ABUTATEIIS;
C) nnst mepeaayn KUIKOCTH;

D) i u3MeHeHust KpyTSAIIEero MOMEHTa Ha Bally;
E) Her npaBuibHOrO OTBETA.

6. KaButauus B Hacocax 00yCIIOBIIEHa:

A) MECTHBIM MOBBIIIEHUEM JaBICHUS

B) MecTHBIM mageHNEM TaBICHHUS

C) MecTHBIM yMEHBIIEHHEM CKOPOCTU

D) pacuipenneM MeXI0MaTOYHOTO POCTPAaHCTBA
E) ymeHbI1I€HHEM pacxoa yepe3 Hacoc

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

Kypcosasit padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon
paboTsI

Hazpanne
paboTsI

IIposepsiemble
WHIUKATOPBI
KOMIIETCHIIUIA

Copneprxanue paboTbl

P1

JlabopaTopHas
pabora Nel
Wzyuenue ruapo-
ITHEBMOAITIapaToB
SHEPreTUYECKON U
UCTIOTHUTENBHON
MIOICHCTEM

IMK-2.1-BL;IICK-2-
Bl

Henp u 3agaun paboTHIL.

Jaiite kIaccu(puKannio ruApaBIMYEcKUX HACOCOB.
OnumuTe KOHCTPYKIHIO IIECTEPEHHBIX THAPOHACOCOB.
OnumuTe KOHCTPYKITHIO TOPITHEBEIX THIPOHACOCOB.
OnumuTe KOHCTPYKIHIO INIACTUHYATHIX THAPOHACOCOB.
Omnuinnre OCHOBHBIE XapaKTEPHCTHKU T'MAPOHACOCOB.
Kakne ruapoamapaTsl BXOIAT B SHEPTETHUECKYTO
HOJICHCTEMY.

6. Kaxue runpoarnaparsl BXOJST B UCHOIHHUTENEHYIO
HOZICHCTEMY.

7. Jaiite xraccu(puKanuio THAPABINYECKAX IIMITHHIPOB.

8. OnumuTe KOHCTPYKIHIO HOPIIHEBOTO THAPOIMINHAPA.
9. Onuinre KOHCTPYKIHIO IUTYH)XEPHOTO THAPOLMIINHIPA.
10. OnumuTe OCHOBHBIE XapaKTEPHCTHKH THAPOIMINHIIPOB.
11. JaiiTe K1accu(pUKanuio rUAPaBIMIECKUX MOTOPOB.

12. Onuinre KOHCTPYKIHIO MOPILIHEBOTO THAPOMOTOPA.

13. Omuinnre OCHOBHBIE XapaKTEPHCTHKU T'HAPOMOTOPOB.

DA WD =N




P2 JlabopaTopHas IMK-2.1-BL;IICK-2- | 1. Henp u 3agaun paboTHIL.
pabota Ne2 B1 2. Jaiite knaccCHpUKANNIO0 U KOHCTPYKIIUU THAPABIMUSCKUX
Uzydenue ruapo- pachpenenuTennei.
anmapaToB 3. OtMmerbTe 0003HAYECHUS THAPABINYECKUX paclpeaeuTescH.
HampaBIsAoLIed 1 4. Jaiite knaccuuKalunio ¥ KOHCTPYKLUH 3alOPHBIX
peryaupyouei KJIaIlaHOB.
MOACUCTEM 5. Jaiite xnaccupuKanuio ¥ KOHCTPYKIIUU HATIOPHBIX
P3 JlaboparopHas [K-2.1-BL;IICK-2- | 1. Lenp u 3amaun paboTEHL.
pabota Ne3 Bl 2. JaiiTe Knaccu(pUKanuo U KOHCTPYKIMU THAPaBIHYECKUX
Wzyuenue LWINH/POB.
XapaKTEPUCTHK 3. KakoBeI 0coOeHHOCTH pacyera THIPaBINYECKUX IMIIHHIPOB.
Hanbosee 4. OxapakTepu3yiiTe THUIIBI TEUCHHUS KHUIAKOCTEH B
pacnpoCcTpaHEeHHBIX TpyOoIpoBogax.
THIPOAIIapaToB 5. OxapakTepu3yiTe sSBICHUE TUAPOYIAp, MPUBEIUTE
TIPUMEPBI.
P4 JlaboparopHast MK-2.1-BL;IICK-2- | 1. Henp 1 3agaun paboThl (110 KaXKIOH cxeme).
paborta Ne4 B1 Cxema 1:
W3yueHue TUNOBBIX 1. DJeMEeHTbl OCHOBHOT'O KOHTYpa.
THIPABIYECKIX 2. HaznadeHne OTIENbHBIX DJIEMEHTOB T'HIIPOCHCTEMEI.
cXeM 3. OneMeHTHI PeAO0XPaHUTEIFHOTO KOHTYPA.
4. DNEMEHTBI KOHTYpa MOJIIMUTKHU.
5. DNeMEeHTHI KOHTYpa TPOMBIBKH M OXJIQXKICHUSI.
6. B3anMoCBs3b KOHTYPOB MPOMBIBKH U TOIIMUTKH B TPOIIECCE
paboThI.
Cxema 2:
1. OcobenHocTH BKITIOYeHUsT U depeHIInaIbHOTo
TUAPOLMIHHIPA.
2. PacuerHble 3aBUCUMOCTH IO OINpPEIETICHUIO YCUINHA Ipu
JIBVDKEHWH IIITOKA BIIPABO U BIIEBO.
3. OTMeTbTe OCHOBHBIE DJIEMEHTHI JTAHHOW CXEMBI.
4. Pa6ora rugpocucTemsl.
Cxema 3:
1. Turer 1 0COOEHHOCTH NPUMEHSAEMBIX B JaHHOW CXeMe
KJIaIaHOB JAaBJICHUSI.
2. Pabora runmpocuctemsl.
3. [Topsimok ¥ mmocnenoBaTeNbHOCTh BKJIIOYEHHUS KIIAMTaHOB
JTABJICHHUSL.
4. Jlo6aBbTe HEOOXOANMBIE HIIEMEHTHI B HACOCHOW yCTaHOBKE
TUIPOCHCTEMBI.
5. THITEI 1 0OCOOGHHOCTH 3JIEMEHTOB JUIS PETYIHPOBAHUS

CKOpOCTH TIepeMEIeHHs pabourX HIEMEHTOB [IUINHIPOB.
Cxema 4:
1. KommonoBka ruapocucteMbl. OCOOSHHOCTH.
OCOOEHHOCTH MPUMEHSIEMOT0 PacIpefeIUTENs.
O6nacTb NpUMEHEHHs TBOWHOTIO THAPO3aMKa.
Cxema 5:
. OCHOBHBIE AJIEMEHTHI THIPOCXEMEI.
. Pabota runmpocucteMbl Py JBMKEHUU TUTUTHI BHU3.
. Pabota ruapocHucTeMbl MPH ABHIKCHUH TTUTHI BBEPX.
. PaGora HaItoIHMTEILHOrO KiIallaHa, €ro 0COOEHHOCTH.
. OcobenHocTH paboTHI KiIamaHa IaBIeHHs B JAaHHOH cCXeMe.
. Haueptute pa3BepHyTYIO cXeMy MpeJOXpaHUTEIBLHOTO KianaHa ¢
MPEBaPH-TENLHBIM YIIPABICHUCM.
Cxema 6:
1. PabGora cxemsbl.
2. OCOOCHHOCTH HMCIOIBb30BAHMS paclpeeuTeNeH B JaHHOK
CXeME.
3. OC00EHHOCTH HCIIOJIB30BAaHMS KJIAIIAHOB JABICHUS B JTaHHOU
cxeMe.
4. HapucyiiTe pa3BepHyTyI0 CXeMy MpPEIOXPaHUTEILHOTO
KJIalTaHa ¢ HETPSIMBIM YIIPaBICHUEM.
5. OTMeTBhTe 0COOEHHOCTH TIPECTABICHHOTO HA CXEMe
THIPOIMIHH/IPA.
6. OTMeThTe, Kak o0ecrieunBaeTcsl peryIMpoBaHNe TaBICHUS B
THUIPOCHCTEME.

»
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P5 [IpakTnueckoe MK-2.1-Y;IICK-2- | 1. PaGoune xuakocTu. (PU3NKO-MEeXaHUIECKUE
3ansTue Nel V1 XapaKTEPUCTUKHU: INIOTHOCTh, BA3KOCTh, CXKUMAeMOCTb,
TEIULPaCIIAPSIEMOCTb, V1. TEINIOEMKOCTh, TETLIONPOBOANMOCTH,
TeMIeparypa 3aCThIBaHMUs, TEMIIEPATypa BCIBIIIKH, CMa3bIBAIOIIIE
CBOICTBa, YUCTOTA, CTApEHHE).
2. Krnaccudukanms: (Macna Uit cMa3Kd, TPAaHCMHCCHOHHBIC,
TpanchopMaTopHbIE, THIPABIHYECKHE), KPATKO 0XapaKTePH30BaTh.
3. Knaccugukanus rugpaBindeckux maceln (o OCHOBE,
BSI3KOCTH). (C KPaTKOW XapaKTCPUCTHKOMH, 0003HAUCHHEM).
P6 [IpakTnyeckoe [MK-2.1-Y;IICK-2- | 1. Knaccudukarus, npeanasHadueHie (JKecTKue, THOKue;
3aasTHe Ne2 Y1 KpaTKasi XapaKTepUCTHKA).
2. CoenuHeHus] TUAONUHUN (Hepa30opHBIE, pa30opHbIeE,
ObICTpOpa3bEMHBIE).
3. Cxema COeMHEeHUsT THOKUX THIPOJIUHUN).
4. YmnoTHeHus.
P7 [IpakTnueckoe [K-2.1-Y;IICK-2- | 1. lllecTepénnbie HaCOCH (BHYTp. ¥ BHEITHETO 3aleTIIICHNU ).
3ansTUe Ne3 V1 2. [TnacTuHYaTHIE HACOCHI.
3. PagnanbHO-NIOPIIHEBBIE HACOCHI.
P8 [IpakTnueckoe [IK-2.1-V1;IICK-2- | 1. AKCHAITLHO-TIOPIIHEBbIE HACOCHI.
3ansTue Ned Vi 2. BunToBBIE HAaCOCHI.
3. I'uapoakkyMyJsTOpbl HACOCHL.
P9 [IpakTryeckoe [MK-2.1-Y;IICK-2- | 1. OCHOBHBIE XapaKTEPUCTUKU U PA3HOBUAHOCTHU ILTYHXKEPOB.
3aHsTHE Ne5 Vi 2. OCHOBHBIE XapaKTEPUCTUKH U Pa3HOBUAHOCTH TOPIIHEBBIX
T,
3. Crioco0s1 MoHTaxa U Kperutenus 1]
P10 [IpakTuyeckoe MK-2.1-V1;IICK-2- | 1. [ToBopoTHBIE THAPOIBUTATENH.
3ansaTue Ne6 vi 2. I'uapomoropsr.
P11 IIpakTuyeckoe IK-2.1-V;IICK-2- | 1. T'uapobaxu.
3ansTHe Ne7 Y1 2. OUIbTpHI.
3. TemmooOMEHHBIE alIIapaTHI.
4. DneMeHTHI KOHTPOJIS (TeMIIepaTyphl, TaBICHHs, PACX0/1a, YPOBHS U
T.IL.).
P12 [IpakTryeckoe [MK-2.1-V1;IICK-2- | 1. Pacnpenenurenu

3aHsTHE Ne®

Vi

2. O0OpaTHbIC KJIanaHbl.

3. l'ugpozamkw.

4. AnmiapaThl yrpaBJieHus JaBIeHUEM
5. Anmapartsl yIpaBIIeHUsI PACXOIOM.




P13

KontponbHas
pabora

MK-2.1-31;1IK-2.1-
V1;IICK-2-31;IICK-
2-V1

Bo BBereHNN HEOOXOIUMO H3JIOKHUTH OOIINE CBEJCHUS O
THAPONPHUBO/IAX, UCIOJIB3YEMBIX JUISl €r0 ()YHKIIHOHUPOBAHHS
THIPOMAIIIHAX ¥ KOMIIOHEHTaX, cepax ero mMpruMeHEHHs,
JIOCTOMHCTBaX M HefqocTarkax. Crenars 3aKI09eHre O TOM, 9TO B
npeacTaBiseMoil pabote OyAeT NpencTaBiIeH pacyeT OCHOBHBIX
3JIEMEHTOB T'HAPOIPUBO/IA KOTOPBII MOXKET OBITH IIPUMEHEH B ...
(mammmHe).

OTOT pasjien BEIOTHACTCS TOCTE 3aBEPLICHHS PaOOThI HaJl OCHOBHOIT
9acTbhIO.

OCHOBHasI 9aCTh JOJDKHA COCTOSTH U3 CIEAYIONINX Pa3/IeiIoB:

- BeiOop u onmcaHne IPOeKTHPYEMOro THAPONPUBOAA (TAe
MPUMEHSIOTCS U C KaKOH LIeNbIo, IpeAnonaraeMble KOMIIOHEHTHI, CXeMa
(ruapobak, Hacoc, THAPOABUraTElb, THIPO3aMOK, PETYIISITOP MOTOKA,
CIIMBHOW (DHIIBTP, OXIIAUTEIh KUIKOCTH).

- Pacuer runpornunusapa (mapaMeTpsl THIb3bL, IITOKA, y3II0B
YIJIOTHEHUH, yTOYHEHHOE JIaBJICHUE, TOIHA CTEHKH, pacdyeT Ha
YCTOWYNBOCTB, pacyeT MPOYIINHEL, ar(bl, TOIIMHEI JHHUIIA, pacxoaa
JKUIKOCTH).

- Omnpenenenne MPOXOIHBIX CEUEHHN TPyOOIPOBOOB.

- OmnpezieneHye TONMMHEI CTEHKU TPYOONpPOBOIOB.

- Beibop ruppoanmapatyps! yIpaBIeHHS CHCTEMOH.

- Onpenenenue THAPABIMIECKUX NTOTEPh B CHCTEMe (JIMHUS
BCACBIBaHMS M JIMHUS HATHETAHUS).

- Breibop Hacoca.

- Beibop BMecTIMOCTH THApOOAKa.

3akiodenue. (MoABOASTCS UTOTH MO paboTe, uTo IS
(DYHKIMOHNPOBAaHUS IPOEKTHPYEMOT'0 THIPOIPHBOA OBUIH MPOBEICHHI
pacdeTsl... ¥ BEIOPAHEL. .. (KOHKPETHBIC MapKH XHUIKOCTEH, HACOCOB H
T.1. ... B coorBercTBun ¢ ['OCT...

CHHCOK UCTIOIb30BAHHOM TUTEPATyphl (HE MEHEE CEMH UCTOUHHUKOB).




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT MPH UCIIONB30BaHUH CICIYIOIINX 0053aTeIbHBIX (HOPM KOHTPOJIS:

1). BeimonHeHne U 3ammTa 1a00paTOpHBIX paboT B BHJIE YCTHOTO OIIPOCa IT0 KOHTPOJIBHBIM BOIIPOCaM;

2). BemmonHeHre KOHTPOJIBHONW pabOTHI BO3MOXKHO IIMCHMEHHO B ayIUTOPHH TI0 BOIIPOCAM MM B BUJIE KOMITBIOTEPHOTO
TECTHPOBAHHUS MO TECTOBBIM 3a1aHusaM B cpene LMS Canvas. Hwxke npeacraien obpasen ouinera ajsi KOHTPOIbHOM paboThL.

®denepanbHOe TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIFHOE YIPEKICHHE BEICIIETO IPOECCHOHAIEHOTO 00pa30BaHUs
HALIMOHAJIBHBIN MCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKU YHUBEPCUTET «MUCuC»
Hootpourkuit pumman

Kadenpa Metammypradeckux TEXHOJIOTHH ¥ 000pyIOBaHUS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne O

Juciunnuna: «['uapaBnnyeckoe U MHEBMaTUYECKOE 000PyI0BAHUE METAIITYPIrHYECKHX 3aBOJIOBY
Hampasnenne moaroroBku 6axanaBpos: 15.03.02 TexHomormyeckne MaIiHb # 000pyI0BaHUE

®dopma 00ydeHus: 3a09Has

®Dopma npoBeIeHNs] KOHTPOIBHOM paboThl: MHUChbMEHHAs

1. KaknMu OCHOBHBIMH ITPEUMYIIIECTBAMH 00JIa1al0T THAPOIIPUBOIBI TI0 CPABHEHHIO C IPYTUMH IIPHBOJAMH?
2. KakuMu OCHOBHBIMH TTapaMeTpaMH XapaKTEPU3YeTCs BEIXOAHOE 3BEHO THAPOLIMINHIPA?

CocraBui: A.B. Hedenos
3aB. Kagenpoit MTuO A.H. lllanosasnos

TecTsl f1st 32U THI KOHTPOJIBHOM paboThl reHepupytorcs cucremoir LMS Canvas u3 6aHka TeCTOBBIX BOIPOCOB U 3a1aHuit. Tect
coctouT u3 10 Teoperrdeckux Bompocos (1 Oaym 3a MpaBHUIIBHEIA OTBET) U 2-X 3a1a4 (5 Oaynia 3a MpaBIIIBHEIA OTBET). Bpems
IIPOXOXKAECHUSI TECTa OIPaHUUEHO - 20 MUHYT.

ITpomexxyTouHast arTectarus 1o Y /[ ocymecTBisieTcst IpH UCIOIb30BaHUH CICIYIOMMX 0043aTeNIbHBIX ()OPM KOHTPOJIS:
OK3aMeH, KOTOPHIit MOXKET IMTPOBOIUTCS B YCTHOH (hopMe 1o OmreTaM, BKIFOYArONINM TeOPETHYECKIE BOMPOCH! U 33/1a4H,
OXBAaTBIBAIOIIHE BCE pa3ens! Y I, uiau B TeCTOBOH (opMe IO TeCTOBBIM 3a1aHusAM B cpege LMS Canvas.

Hioxe npezacrasiieH oOpaser 9K3aMEHAILlMOHHOTO Onitera.

MuHuCcTepCTBO HayKHU U BbIciero oopa3oBanus Poccuiickoit ®@enepannu

(enepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00Pa30BaTEeIbHOE YUPEHKICHHUE BEICILIETO 00pa30BaHUs
«HanuoHnanbHbIHM HccaeoBaTeIbCKuil TexHomornaeckuid yauusepeuter «MUCuCy»
HOBOTPOULIKWI ®UITAAIT

Kacdenpa meTammypruueckux TeXHOIOTUi U 000pyA0BaHHS

BUJIET K DK3AMEHY Ne 0

JucrmmnmHa: «['mapaBIndecKoe U MHEBMaTHIECKOe 000pyI0BaHNE METAILTYPTHIECKIX 3aBOIOBY
Hanpasnenue noarorosku 6axanaspos: 15.03.02 "TexHonornueckue MauHel ¥ 060pyaoBaHue"
®dopma oOyueHUs: 3a09HAsT

®dopma npoBeIeHNS SK3aMeHa: yCTHas

1 Bompoc. C kako#t Helbio B THAPOIPHBOJAX IPUMEHSIOTCS PEryISITOPBI PACX0/1a BMECTO ApOcCeneit?
2 Bonpoc. Kakoit ki1anmaH Ha3pIBa€TCsl KJIaaHOM HEMPSMOro AeHCTBUs?

3amaga. [To kakoif MeTOMKE MPOU3BOIMUTCS PACUET THaMETpa THAPOIUHAH (Ha TIpHMepe)

CocraBuir: A.B. Hedenos

3aB. Kagenpoit MTuO A.H. lllanosasnos




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpoMesxyTouHas aTTecTanus 1o AUCHUILTHHE IPEAyCMOTpeHa B (hopMe 3K3aMeHa.

Jnst ycremmHol caaun sK3aMeHa HeoOXOANMO BBITIOJIHEHUE CIECAYIOINX YCIOBHIL:

1. BeimonrHeHHe | 3a1UTa BeeX MPeyCMOTPEHHBIX 110 AUCIUIUIMHE JTa00paTOpHBIX paboT (CHCcTeMa OICHHBAaHHA "'3aBepIICHO/HE
3aBepIeHo")

2. BeinonHeHue Bcex NpeAyCMOTPEHHBIX 110 TUCHUIUIMHE MPAKTUYECKUX 3aHATUH (CHCcTeMa OLIEHUBAaHUS "3aBepLIeHO/HE
3aBepuIeHo")

3. BrInonHeHNe ayANTOPHBIX KOHTPOIBHBIX padot (rm Tecta B LMS Canvas)

4. BeInonHeHne JOMAIIIHETO 3a1aHHUsI.

CucremMa OLleHUBaHMUS:

1. BeimonHeHre 1 3aIIMTa BceX MPEAYCMOTPEHHBIX 110 TUCIUIUIHHE JTa0opaTOpHBIX padoT: OIleHKa "'3aBepieHo" mpearnoaaraer
3alMTy 00y4YaroMUMCs MPEoJaBaTeNio KaX 10l MpeABaPUTENbHO BHITOTHEHHOHN 1abopaTopHoii paboTel. Ha 3amure
00y4JarOIIUiics MPEIOCTABIAET OTYET, ODOPMIICHHBI B COOTBETCTBHH C TPEOOBAaHUSIMH, YKa3aHHBIMH B 1a0OpaTOPHOM
MpaKTHKyMe, H YCTHO OTBEYaeT Ha BOIIPOCH IpernoaasaTels (4-5 Bompocos 1o Teme 1abopatopHoii padotsr). Pabora cunTtaercs
3AIUILEHHON, ecIi 00yJaroImuiicss OTBETHI Ha 3-4 BOMPOCca BEPHO U Pa3BEPHYTO.

2. BeinonHeHue BceX NpeAyCMOTPEHHBIX 10 TUCUUIUIMHE MPAKTUYECKUX 3aHATHUI: OlleHKa "3aBepLIeHo" mpeanonaraer crady
00yJaroIMMes IPEroAaBaTenio ohpOPMICHHOTO OTYETA 110 KAXKIOMY ITPaKTHUSCKOMY 3aHATHIO. OTUET CUUTACTCS IIPHHATHIM, €CITH
OH COJICP)KUT: UCXOAHBIC JAHHBIE, COOTBETCTBYIOIINE 3aJAHHOMY BapHaHTY; BEPHOE PEeIIeHHE C 000CHOBAaHMSIMHI/KOMMEHTAPUSIMH;
HaJm4ue cxeM (pu HeoOXOJUMOCTH); OTBET MJIU BBHIBOBI.

3. Bemmonnenue tectoB B LMS Canvas

OrneHrBaHue Pe3yIbTaTOB MPH TEKYIIIEM KOHTPOJIE YCIIEBAEMOCTH MPOM3BOAUTCS 10 10-0apHOM mIkae.

10: OOy4Jaromuiicss KOPPEKTHO BBHITIOIHSCT 3a/IaHIEC

8-9: O0yH4aronmmiicst BEITIONHSET 3aJaHHE C HE3HAUYUTEIHLHBIMH OITHOKaMHU

5-7: O0Gyuarommiics MIET 10 KOPPEKTHOMY ITyTH BBIIIOJIHEHHS 3aJ]aHHs1, HO JIOITyCKaeT Cepbe3Hble OLIMOKHU B IpoLecce.
1-4: OOy4aroIuiicst 3HAET JIUIIb HEKOTOPBIC aCIIEKThI BBIOJIHEHHS 3aaHUs

0: OOyuaronuiicst He IPUCYTCTBOBAT HA KOHTPOJIBFHOM MEPONPHATHH (0e3 yBaXUTEITHHON IIPHYIHBI)

Taxum 00pa3oMm, 3a KaXKIyI0 KOHTPOJIBHYIO U JIaO0OpaTOpHYIO paboTy cTyaeHT noaydaeT oT 0 1o 10 6anos.

ITo okoHUaHWH Kypca MOBOJUTCS UTOT PabOTHI CTYACHTA B TeueHHE cemecTpa (B % OT MaKCHMAaJIbHO BO3MOXHBIX 0aJlioB).
Hrorosas orenka (B %) ckiaapIBaeTcs U3 cieayomux noiei: 50% - sx3ameH, 25% - KOHTpobHEIE paboThl, 20% - mabopaTopHbie
pabotsbl, 5% - moceraeMocTh.

OreHKa B BEZIOMOCTB IIPOCTABIISAETCS 11O CISTYIOMINM 3HAYEHHUAM HTOTOBOH OIICHKH B %o:

Otmmyno: 86-100 %

Xoporo: 66-85 %

VY nosnersopurenbHo: 46-65%

Heynosnersopurensro: 0-45 %

Kputepuu sx3amena B popme TeCTUPOBAHUSL:

«OTimaHOY - momydenue 6omnee 90 % 6ayIoB IO TECTy MPH BHIIOIHEHUH TECTA 33 PErIIaMCHTHPOBAHHOE BPEMSI

«Xoporio» - momydenue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoxydeHue ot 50 1o 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAHHOE BpeMs
«HeynopnerBoputenbHo» - noiayueHue meree 50 % 0annoB 1o TecTy

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec
JI1.1 | C.H.backos, I'mpponpuson Marnutoropck: 'OY BIIO MI'TVY, 2006,
C.A.lBaHoOB, METAJULyprUYECKUX MalIKH: http://elibrary.misis.ru
B.B.Touunkud u ap. Vueb .mocodue
JI1.2 | Ilox pen. I'mppasnuka, rUIPOMAIINHEL U M.: U1 «Axanemus», 2007,
C.IILCrecuna THIPOITHEBMOIPUBOL: Y4eb.
nocobue

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTENTH 3arnaBue Bubmmorexa M3narenscTBoO, TOI, 311. anpec
JI2.1 |Ilox pen. I'mppaBnuka, rUIPOMAIINHEL U M.: UJ1 "Axanemus", 20006,
C.IIL.Crecuna TUIPOIIHEBMOIIPUBOJIBL:

YuebH.mocobue




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI2.2 [ Vxun b.B. T'unpaBnuyeckue MalIvHEbL Mocksa: UJ] "®@OPYM": UTHOPA-M,
Hacocsl, BeHTUISATOPBI, 2011,
KOMIIPECCOPHI ¥ THIIPOTIPHBOI: :
yaeOHOe ocobue
JI2.3 | b.M.bum-ban, Arnac KOHCTPYKIUH M.: UTHOPA-M, 2004,
M.I".KabGakoB TUIPOMAILIMH U TUAPOIIEpeay:
VYuebH.mocodue
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI3.1 | A.B. Hedenos, B.B. Meronuueckue ykazaHus K H® "MUCuC", 2014,
Tounnkux BBITIOJIHCHU IO KOHTPOJIBHBIX http://elibrary.misis.ru
paboT U TOMAIIHUX 3aJaHuH 110
JUCTIATUTAHE THIPABIMYECKOE
obopynoBaHue
METAJLTYPrUYECKHX LIEXOB!
MeTtonuieckue yKka3aHus
JI3.2 |Hedenor A.B. I'uppasnuyeckoe H® HUTY "MUCuC", 2020,
obopynoBaHue http://elibrary.misis.ru; www.nf.misis.ru
METAJUTYPrUYECKHX LIEXOB:
71a00paTOPHBII MPAKTHKYM
6.2. Ilepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALMOHHON ceTH « UHTepHeT»
D1 | Odummansnsri caiitr HO HUTY "MUCuC" http://nf.misis.ru/
32 | Canvas https://Ims.misis.ru/
23 | Dnektponnas budanoreka HUTY "MUCuC" elibrary.misis.ru
D4 | 9BC "YuuBepcuterckas budmuoreka Onnain" biblioclub.ru
Cepust 00pa3oBaTelIbHBIX BUAcOpoarkoB LunchBox https://www.youtube.com/c/lunchboxsessions/playlists
D5 | Sessions (aHru. 513.)
CBobGoxHBIIT HOCTYTI.
Cepust 00pa3zoBaTelbHBIX BUACOPOINKOB Engineering https://www.youtube.com/channel/UCxS0Ga0sAHX39LYkswiv6
36 |Technology Simulation Learning Videos (anri. s13.) 3 g/playlists
CBoOomHBII noCTyTI
6.3 Ilepeuennb MPOrpaMMHOTO odecredeHust
1.1 Komnac 3D V21-22
I1.2 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.3 | Microsoft Office 2007 Russian Academic OPEN No Level
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 023 JaHHBIX
N.1 |Hayunas snekrponnas 6ubnmuoreka eLIBRARY (elibrary.ru)
1.2 |ba3a mogHOTEKCTOBBIX HAyYHBIX XKypHAJIOB m3aaTenscTBa Elsevier (sciencedirect.com)
N.3 |Enunas pedepaTrBHas 6a3a TaHHBIX HAYYHBIX ITyOJIMKaIMA (SCopus.com)
.4 |HaunonanbHas snekTpoHHast 6ubiImnoreka (rusneb.ru)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue | OcHarenue

211 Yuebnass  aymutopus  Jus  3aHsaTHi | Kommnekr — yueOnoit  mebenmn  Ha 44 mect  gus
JICKIIMOHHOTO THUIIA, NPAaKTHYCCKUX | O0ydaromuxcs, 1  CTalMOHAPHBIA  KOMIBIOTEDP IS
3aHATHH MPENoJiaBaTeNss ¢ BBIXOJOM B HHTEPHET, MPOCKTOp, dKpaH

HACTCHHBIN, JIOCKAa ayIuTOpHas MeloBas, BeO Kamepa,
KOJIOHKH, JIMIeH3uoHHble mnporpammbel MS Office, MS
Teams, antuBupyc Dr.Web.

212 Yuebnass  aymutopus  Jus  3aHaTuil | Kommnekr — yuebnoit  mebenmn  Ha 44 mect  gas
JIEKIIMOHHOTO THIIA, MPAaKTHYECKUX | OOyJaromuxcsi, 1  CTaOMOHAPHBIA  KOMIIBIOTEp IS
3aHATHH MPEToIaBaTeNs C BBIXOJOM B HHTEPHET, MPOEKTOp, dKpaH

HACTCHHBIN, JIOCKAa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JIMICH3WOHHBIe Tporpammbl MS  Office, MS
Teams, antuBupyc Dr.Web.




225 VYuebnas maboparopus '"I'mmpaBmuka u|Kommekr — yueOHoit Mmebemm Ha 10 Mmect

McEJ10Basa

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

YBakaeMblii cTyIeHT!
«['mnpaBnudeckoe ¥ MHEBMAaTHYECKOE 000PYI0BaHIE METAJLTYPrHYECKHX 3aBOJIOB» — OJJHA U3 Ba)XKHBIX JUCLHIUINH, Oe3
MOHMMAaHMS KOTOPOH HEBO3MOXKHO M3YYHThH CIEIHaTbHBIC TUCIIAIUINHEI CIIEAYIONero cemecTpa 1 BEMoaHNTs BKP. CrioxxHOCTS ee
OCBOCHHS BO MHOTOM OIIPEEIIeTCS 3HAUNTEIFHBIM 00bEMOM MaTepHraia, OOIBIINM YHCIOM CIEU(DUIECKUX TEPMHUHOB H
HOHSTHH, B3aMMOCBS3aHHOCTBIO C U3YUYCHHBIMU JUCUMIUIMHAMHE, KaK XUMUS, (pU3UKA, MEXaHHKa SKHKOCTH U Ia30B, AT MallMH
U IpyTHMHU.
Jl1s1 yCTIenHOro YCBOSHHUS TEOPETHIECKOT0 MaTepraia HeoOX0IMMO PeryJIsIpHO MOCeNaTh JICKINHU, aKkTUBHO paboTaTh Ha
MPaKTHYECKUX 3aHATUSIX U JIJAOOPATOPHBIX paboTax, IepeUnTHIBATE JICKIIMOHHBIM MaTepual, 3HAaYHUTeIbHOE BHUMAaHUE yIETSTh
CaMOCTOSTENBHOMY M3Y4€HHIO TUCLUILIHHBL
YcmemHoMy 0CBOGHHIO Kypca TakKe TIOMOKET BeJCHHE TEPMUHOJIOTMIECKOT0 CIIOBApsI, YTO MO3BOJINT OBICTpEe YCBaUBATh
TEOPeTHYECKUH MaTepHal, TPAMOTHO CTPOUTH CBOIO PeUb IPH YCTHBIX U MUCEMEHHBIX OTBETAX.
IIporpamMma TUCHUIIIMHBI BKJIFOYAET JIEKIIMOHHBIE Ta00paTOPHBIE U IPAKTHUECKUE 3aHATHS, BBIIOTHEHNE KOHTPOIBHBIX PaboT U
JIOMAIIHETO 3aaHHS.
JlomamrHss paboTa oTIHYaeTcs 3HAYUTEIFHBIMH 3aTpaTaMi BPEMEHHN M TpeOyeT OT CTy/eHTa 3HAHMH JIEKIIHOHHOTO MaTeprana, u
60bIIOr0 BHUMAaHUSA. B CBSI3H ¢ 3THM, IPH MIIAHUPOBAHUU CBOEH CAaMOCTOSTENBHON PabOTHI BaM CIEAYeT YUUTHIBATE, UTO MIPOITYCK
JIEKLIMOHHBIX 3aHATHI M HEBHUMATENbHOE OTHOIIEHNE K U3YYEHHIO METOIMYECKUX YKa3aHU CYIIECTBEHHO OCJIOKHUT BBIOTHEHNE
JIOMaITHeH paboTEhL.
[ToaroroBka K BEIMONTHEHUIO JOMAITHEH pabOThI 3aKTI0YAETCS B H3yUYCHUH COOTBETCTBYIOIIIX METOIUYCCKHUX yKA3aHUH U
CTaHAapTOB 10 oopmieHUIO paboT. OopmilecHHAs B COOTBETCTBHH CO CTAHAAPTaMH AOMAIIIHsI paboTa craercs Ha Kadenpy
METaJLUTyPrH4ecKuX TeXHOJIOTHH 1 000pynoBanus. Pabora cunTaeTcs BBITOIHEHHON, €CIM OHA 3a4TEHA MPETIOAaBaTelIeM, BEAYIUM
3aHATHS.
3agaHue Ha BBIIOIHEHUE JOMAIITHEH paboTHI BBIIAETCS MIPEIo1aBaTeNieM, CPOK CIady Ha IPOBEPKY — 3a 2 HeeNH 10
9K3aMEHAIIMOHHOH ceccuu. KoHCynbTauu 1o Borpocam, CBSI3aHHBIM C BBIIIOJIHEHHEM JIOMalIHEel paboThl, TPOBOASATCS 10
COTTIACOBAHMIO C MPETIoaBaTelieM, BTy UM TUCIUIUINHY, B COOTBETCTBHH C PACIIMCAHUEM BEIBEIIMBAEMBIM Ha CTEH/IE Kademaphl
MTuO u va nTepHEeT-CaliTe Ha cTpanuIe kadeaps: MTuO.
[IpakTHueckye 3aHATHS MPEANOoIaraoT HCIONb30BaHHE CIIENUATFHOTO 000PYA0BaHHsI, HAMPUMED, CTeH/]a YHUBEPCAIBLHOTO
ruapasiudeckoro. Yacte paboT cBA3aHa cO 3HAYUTEIBHBIMH 3aTPATaMi BPEMEHH, KPOME TOTO, IS MX MOJIHOLIEHHOTO BBITIOJHEHHS
TpebyeTcs yuacTHe B Heif HECKOIBKHUX CTYACHTOB MO PyKOBOACTBOM MperoiaBatels. B cBA3M ¢ 3TUM, TIpH IUTAHUPOBAHUH CBOEH
yueOHOIT paboThI BaM ClIeyeT yUUTHIBATh, YTO IPOIYCK MPAKTUUECKOT0 3aHATHUS KpaliHe He JKeNlaTeNeH, TaK Kak CTyJICHT JIHIIaeT
ce0st MPaKTUUECKUX HABBIKOB PabOTHI C TUAPOOOOPYA0BAHUEM.
YdacTre B IPaKTHIECKHUX 3aHATHAX TPeOyeT OT CTY/IEHTOB BBICOKOH CTEIICHN CaMOCTOSTEIFHOCTH M CIIOCOOCTBYeT Ooiee
TITyOOKOMY OCBOCHHUIO TEOPETUIECKHX MOJIOKCHUH U UX MPAaKTHYECKOr0 HCIONB30BaHMs. [10 MHANBUTyanbHBIM HCXOIHBIM
JAHHBIM, BBIIaBAEMBIM B Hayaje MPAKTUIECKUX 3aHATHH, HEOOXOIUMO MPOBECTU CAMOCTOATENbHBIE PACUETHI U CAENATh BBIBOABI MO
MOyYEHHBIM Pe3yNbTaTaM: O XapaKTepe MOMy4YeHHbIX JaHHBIX U 00 UX COOTBETCTBHHU PEANBHBIM ITPOU3BOJCTBEHHBIM BEINUYHNHAM.
Yrto0Os!I BaM OBUTO MHTEpECHEE H3YYaTh AUCIUILIMHY, HEOOXOIIMO IPOCIISKUBATE B3aNMOCBS3b C BallleH CIIEHAIFHOCTEIO,
HE00XOJMMO MOCTOSIHHO PaCHIUPATEH CBOM KPYro30p, B 4eM OOJBIIYIO OMOIIb MOXKET OKa3aTh METOANYECKast IUTepaTypa.
HTorom u3yueHus: TUCHUIIMHBI sBIseTCs SKk3aMeH. [IoAroToBKa K 3K3aMeHy MO AUCLUILTHHE 3aKII0UAETCs B U3y4eHUN
TEOPETHYECKOTro MaTepraa 1o KOHCIIEKTaM JICKINH, HICTOYHHKAM OCHOBHOW ¥ JIOTIOJTHUTEIILHON JINTEPATYPhI, BKIIIOYAst TEMBI
CaMOCTOSITEITBHOTO N3yUCHUS.

OcBoeHMe TUCHUIINHEI IPEAToaraeT Kak MpoBeieHNe TPAAUIIHOHHBIX Ay AUTOPHBIX 3aHITHUIL, TaK U pabOTy B ANIEKTPOHHON
nHpOopMaImoHHo-o0pazoBaTenbHoi cpene HUTY « MUCHUCy (OUOC), yacTbio KOTOPOH HEMOCPESICTBEHHO MPeTHA3HAYCHHOMN TS
OCYIIECTBIICHIS 00pa30BaTEIFHOTO IpoIiecca ABIETCs DIeKTPOHHEBIH o0pa3zoBaTenbHbIi pecypc LMS MOODLE . On nocrtymen
o URL agpecy https://Ims.misis.ru 1 mo3BoJsieT UCTIONB30BAThH CIEIUATBLHBINA KOHTEHT U QJIEMEHTHI QJIEKTPOHHOTO O0YUYECHUS U
JUCTAHITMOHHBIX 00pa3oBaTebHbIX TexHoaoruid. LMS MOODLE wucrnosb3yeTcst MpenMyIeCTBEHHO I aCHHXPOHHOTO
B3aMMOJICHCTBHS MEXIY YIaCTHHKaMH 00pa30BaTeIbHOTO ITPOIIecca IMOCPEACTBOM ceTh «HTepHeT».

Uto0s1 3 GeKTHBHO NCTIONB30BaTh BO3MOkHOCTH LMS MOODLE, a cCOOTBETCTBEHHO U YCHEITHO OCBOUTH JUCHIUILINHY, HY>KHO:
1) 3apeructpupoBaTbcs Ha Kypc. [1s 3Toro Hy kHO HepeiiTu o ccbuike ... JIoruH u napois COBHagaeT ¢ IOTHHOM U NapoJieM OT
nmyHoro kabunera HUTY MUCHUC;

2)B pyOpuke «B Haga10» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISI CAMOCTOSTENBHOH ITOJTOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaluu, (JopMOoH MPOMEXyTOUHOI! aTTeCTaINH (3a4eT/3K3aMeH), KPUTEepUsIMU OIIEHUBAaHUSA | JP.;

3)B pyOpuke « Moy, 3aX0/s B COOTBETCTBYIOLINE Pa3/Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIE IpenoaaBareneM. B
T.4. TTOJB30BATECS JINTEPATY PO, PEKOMEHIOBaHHOM TperoaBaTeeM, IepeXo s 10 CCHUTKaM;

4)B pyOpuxke «bubIHOTEKa» BO3MOXKHO IMOAOMUPATH IS BRIIIOTHEHUS MIMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCOBBIC paOOTBI/IIPOCKTHI) JIUTEPATypy, pasmeinennyto B 9bC HUTY «MUCUC;

5)B pyOpuKe «3aJaHusD Hy>KHO O3HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CauH, KpUTEPHIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BBIIIOIHUTE PabOTY(BI), HOATPY3HUTH 311ECh JKE IS MPOBEPKH. ¥ TOOHO Ha3BIBATh (haii paboThI
crenyomuM o0pa3oM (Ha3BaHUE IpeaMeTa (CokpaieHHo), rpymnmna, ®MO, nata akTyanusauu (Ipy MOBTOPHOM pa3MEIleHUN)).
Hanpumep, ['unpaBnnyeckoe v MHEBMaTH4YECKOE 000pyAOBaHUE MeTaTypriudeckux 3aBojaos_HMeanos M.M1. BTMO-

21 20.04.2024. Ecam paboTta coaepKUT PUCYHKH, (POPMYITEI, TO C IENBI0 COXpaHEeHHs (POPMATHPOBAHUS €€ Hy KHO ITOITPYKaTh B

THIPABIMYECKUNA NIpUBOL" o0ydJaromuxcsi, ycTaHOBKa JabopaTopHas "l[mapasmuka",
ycraHoBka JsabopatopHas  "Kamenpka", mabopaTopHoe
o0opysoBaHHE ISl W3YYCHUsS THUAPABIMKUA IIPUBOJIOB C
NIPOIOPLUOHAIBHBIM ~ YIPABIECHUEM, [OCKa ayIUTOpHas




pdf dpopmarte.

Pabora, moarpy»xaemas Ajsi IPOBEPKH, HOJKHA:

- coIeprKaTh BCE CTPYKTYPHBIC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIIOUEHHE, CIIICOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[penonaBaTesb B TEUEHHE YCTAHOBIEHHOTIO CpOKa (He Ooliee JecsITH JHEH) MpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3nI0. B Hell 0H yKa3pIBaeT Kak IOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHus. [Ipyu HaIWIUn B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPABKH B paboTy, MOATPY3UTh €€ 3aHOBO IS TOBTOPHOM mposepku. [Ipu aTom
B&)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHUE KOTOPBIX JOIKHO OBITH BBITIOIHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD TIOATPY3UTH Pa0OTy OCTAeTCsl, HO CHCTEMa BEIBOAUT COOOIIEHNE 0 HapyIIeHHH cpokoB. [To
OKOHYAHUH CEMECTpa MOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTb» IPOWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIIMI MaTepuall, pa3MeleHHbIH B pyOprke « Momynmny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHNSD YUTATH OOBSIBICHI, pa3MeIlacMble IPENoAaBaTeNIeM, 1aBaTh 00PATHYIO CBA3E;

9)B pyoOpuke «O0Cy) IeHHU» CO3/1aBaTh 0OCYKAECHUS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIINE MOMEHTHI, BHI3BIBAIOIINE
BOIPOCHI y OOJBIIMHCTBA IpyNIibl). JlaHHas pyOpuKa TakxKe MOXKET ObITh UCIIONb30BaHa JJIsl B3AMMHOMN ITPOBEPKH;
10)IpoSBIATE PETYISIpPHYIO aKTHBHOCTH Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOT'O B3aMMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTEeIBHOIO MPOIIecca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). UToObI ONTHOLIEHHO HCHIONB30BATh €0 BO3MOXKHOCTH HYKHO
yCTaHOBUTSH Ipuiioxenne MS Teams Ha nepcoHanbHbIi koMmIbioTep 1 Tenedon. CTapocTaM HYXKHO co3arh rpymmy B MS Teams.
V4acrtue B rpymnne no3BoJisieT:

- CIIyIIaTh JICKIUY;

- paboTaTrh Ha MPaKTUYCCKUX 3aHATHUIX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCH B OOIIEM YaTe IPYIIIEI B padodee BpeMs ¢
9.00 mo 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ TOKyMEeHTaMH (BKIaaka «Daiisbl).

[Ipu npoBeneHNY 3aHATHH B TUCTAHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCEr/a paboTaTh C BKIIIOUCHHOW KaMEpOH.
HckmogeHne — eciti IMperofaBaTellb MOMPOCUT OTKIIFOUNTE KaMephl 1 MUKPO(OHEI B CBA3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh HCKIIOUHTENIBHO JeTI0BBIE (OTO.

ITpu nmpoBeaeHUN NTEKINOHHO-NPAKTHYECKUX 3aHATHH BEJETCS 3aliCh. DTO AAaET BO3MOXKHOCTh IPOCMOTpPa 3aHATHUSA B ClTy4ae
HEBO3MOYKHOCTH ITPHUCYTCTBHUS HA HEM MITH ITPH HEOOXOANMOCTH BHOBE OOPATHTCS K MaTepPHaTy ¥ 3aHOBO €TI0 POCMOTPETh.




