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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToJTy Ha 3aceaHuu Kageapsl [OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOIOTHYECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl [OpHBIX MAlIMH U TPAHCTIOPTHO-TEXHOIOTHUECKHUX

[Iporokonm ot 20 . Ne
3aB. kadenpoii A.WN. Kypoukun

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM Troj1y Ha 3aceqaHuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

[Iporokon ot 20 . Ne

3aB. kadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogodpena st peanuszanuu B 2029 - 2030
y4eOHOM TrojTy Ha 3aceqanuu Kadeapsl ['OpHBIX MAIIMH U TPAHCIIOPTHO-TEXHOJIOTHIECKUX

IIporokom or 20 . Ne
3aB. kadeapoii A.UN. Kypoukun

Pabouas mporpamma nepecmMoTpeHa, odcyxieHa u ogqoopena st peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceJaHuu Kadeapbl [ OpHBIX MAIllMH U TPAHCIOPTHO-TEXHOJIOTHICCKIX

[Iporokom ot 20 . Ne

3aB. xadenpoit A.I/I.fypquHH

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl [OpHBIX MAIIUH ¥ TPAHCHIOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoit A.I/I.fypquMH




1 Heau ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

[{enbto IUCUHUIUINHBI ABJIsIeTCS GOpMHUpPOBaAHHUE Y CTYIACHTOB 3HAHUN MO OCHOBAM
(YHKIIMOHUPOBAHUS TUAPABINYECKOTr0 IPUBOJIA U IPUMEHEHHSI UX MPU PELUICHUH
MHXEHEPHBIX 3aJ1a4 B TOPHBIX MAIIMHAX U TOPHOJAOOBIBAIOIINX TEXHOJIOTHUSAX, TOTOBHOCTHIO
BBITIOJTHATH SKCIIEPUMEHTANIbHBIE U Ja00paTOpHbIE UCCIIeI0BAaHUS, HHTEPIPETUPOBATH
MOJIy4YE€HHBIE PE3YJIbTAThl, COCTABIIATH U 3aIIUIIATh OTUYETHI.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucuunmmna OcHOBBI ()YHKIIMOHUPOBAHUS THAPOIIPUBOA BXOJHUT B YaCTh Y4€OHOTO
1aHa GOpMHPYEMYI0 YYaCTHUKaMH 00pa30BaTeNIbHBIX OTHOIIEHUI 00pa30BaTeIbHOMI
IPOTPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTAaTe N3YUEHHS TUCLMILUIMH/ IPAKTUK:

I'mpopaBnuka

Beicias matematuka

3HaHus (yMEHUs, BIIAJICHUS ), TOTYYCHHBIC TP U3yYSCHUH JAHHOW TUCIUTUIAHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

['mapomHEeBMOTIPUBO/T ¥ THIPOITHEBMOABTOMATHKA TOPHBIX MAIIUH

Mexanuueckoe 000py10BaHHE KapbepOB

Mexanuueckoe 000pyI0BaHHe 000raTUTEIbHBIX (abpuK

CraunoHapHble MalIMHbI (IIAXT, KAPEEPOB U 00OTraTUTENBHBIX (HPadpUK)

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrate ocBoeHUs TUCHMITIMHBL (MOysl) «OCHOBBI (YHKIIMOHUPOBAHUS
THJIPONPUBO/Ia» 00yUaroIMNCs 10JKEeH 001a1aTh CIEYIOUMMHA KOMIIETEHIMSMMU:

KO[[ HHAUKATOopa I/IHIII/IKaTOp JOCTHXKCHUS KOMIICTCHIIUU

I1K-2 Criocob6eH pa3pabaTbhiBaTh TEXHUUYECKYIO 1 HOPMAaTUBHYIO JOKYMEHTALHIO JUIS
MAaIIMHOCTPOUTEIBHOIO IIPOU3BOJICTBA, UCTIBITAHMUS, MOIEPHU3ALINH, SKCILUTyaTalluy,
TEXHUYECKOTO U CEPBUCHOI0 OOCITY>KUBAHHS U PEMOHTA TOPHBIX MALIMH U 000PYA0BaHUS
Pa3NUYHOro (PYHKIMOHAIBHOTO Ha3HAYEHUS C yU€TOM TpeOOBaHHM IKOJIOTHYECKOM 1
IIPOMBIIIICHHON 0€3011acCHOCTH

[1K-2.1 [Ipennaraer penieHus Mo NOBBIIIEHUIO 3(PPEKTUBHOCTU UCIOIB30BAHUS
TEXHOJIOTMYECKOTr0 000py10BaHUSI TOPHBIX NPEANPUSTUI
[1K-2.2 OrneHuBaeT HaJIeKHOCTh pabOTHI B MPOIIECCE KUZHEHHOTO LIMKJIA TOPHBIX

MaliuH "1 060py)1013aH1/1${ Pa3sIn4IHOTrO (1)YHKIII/IOH3J'II>HOFO Ha3Ha4YCHUA




4. CTpykTypa, 00b€M U cofepkaHue JUCUUIIIMHBI (MOTYJIS)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 91,9 akaz. 4acos:
— aynutopHas — 90 akaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenpHas pabora — 16,1 akaz. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas % =
KOHTaKTHas paboTa E z dopma TeKyIero
o,
5 B aKaJ. yacax o X Bug KOHTPOJISI
Paznen/ Tema g ( A ) g N B Kon
g 8 © | camocrosiTenpHON |  ycmeBaeMOCTH U
JTACIUTUTAHBI 3 2 & . | xommeTeHIUH
O 3 5 paboThI MIPOMEKYTOUHOM
Tlex mal. | mpaxT. z'8 aTTecTallu
3aH. 3aH. O =
1. Tema 1
1.1 O6mue cBeneHus o
THJPABINYECKUX MaIIMHAX. Uzyuenue
Knaccugukanus. JIOIIOJIHUTEIIBHOTO .
. TecToBEII1 omIpOC,
OCO0OCHHOCTH KOHCTPYKIHIA MaTepHaa, crata
MIPUHIUIEI TeHCTBUSL. MOATOTOBKA K .

Py A A nabopatropHoi IK-2.1, TIK-
OcobenHocTH. Y CIOBHEIE 5 2 3 1 nabopaTopHOMY U AGOTH 1 59
0003HaveHNS, MPAKTHIECKOMY P . '

MPaKTUIECKOU

MIpUMEHSIEMBIE B 3aHATHIO, AGOTLI
JJIEKTPOTUAPABINYECKUX U BBITTOJTHEHUE p
JJIEKTPOITHEBMATHYECKHUX BXOJ/IHOTO TeCTa
CXeMax.
Hroromnopasnaeny 2 3 1
2. Tema 2

[Tounck n
2.1 DHeproobecneueHme H3y4YCHHE
THIPOTIPUBOIOB. JOTIOJTHUTENHHOTO

ADOTIPHBO 3amura

VICTOYHHUKN TUTAHUS U Mmarepuaia, .
nabopaTopHO TK-2.1, TIK-
HCIIOJTHUTENbHBIE 5 3 3 1 MO/ITOTOBKA K N
. pabotsl. TecToBbIH 2.2

YCTPOHCTBA — KOHCTPYKIHH, 1ab0paTOpHOMY S
MapaMeTpsl, 3aHATHIO, poc.
Knaccudukanms. BBITIOJTHEHHE

TecTa 1o TeMe
Hroronopasneny 3 3 1
3. Tema 3

Nzyuenue .
i TecroBblii onpoc,

3.1 Mexanunueckue MaTepuana, craua
XapaKTePUCTHKH MAIINH U MOATOTOBKA K .

P P a nabopatopHoi IK-2.1, TIK-
npuBoAoB. Pacuer 5 3 2 2 1 JTa00paTOPHOMY U AGOTLL 11 29
[apaMeTpoB U BEIOOP MIPaKTUYECKOMY P . '

MPaKTHIECKON
THPOMAIIHH 110 KaTajoram. 3aHATHIO,
paboThI
BBITTOJTHECHUE




TECTa

Hroronopasneny

4, Tema 4

Wzyuenne
4.1 InacTuHYATHIC, JIOTIOJTHUTEIILHOTO
HIeCTEepEHHbIE U BUHTOBBIC Mmarepuana, 3ammra
TUAPOMAIITUHEI. TIOATOTOBKA K nabopatopHoOn [IK-2.1, TIK-
KoHcTpykiuu, npuHIHIT naboparopHomy | pabotbl. TecToBBIi 2.2
JEeHCTBUS, pacueT OCHOBHBIX 3aHATHIO, orpoc
apaMeTpoB. BBIIIOJTHEHNE
TECTa MO TeMe
Hroronopasneny
5. Tema 5
Nzyuenne
JOTIOJTHUTENHHOTO N
TecToBBII1 onpoc,
5.1 PagnannHbie MaTepuania, crata
MOPILHEBBIE T'HIPOMAIIHHBL. HOArOTOBKA K N
p AP A nabopatopHoOn IK-2.1, TIK-
KoHctpykuun, npuHIuI 1a00paToOpHOMY U AGOTEL 1 59
JICHCTBUS, pacyeT OCHOBHBIX NPaKTUYECKOMY P . '
MIPaKTHYECKON
apaMeTpoB. 3aHATHIO,
paboThI
BBITIOJTHEHNE
TecTa
Uroronopazaeny
6. Tema 6
Nzyuenne
6.1 AxcuanbHbie MaTepuania, Co—
MIOPIITHEBBIE THAPOMAIITHHBI MIOJTOTOBKA K N
u Ifx acyer Kggcr UK J1a6éI ATOPHOM Aaboparoproii TK-2.1, TIK-
p . PYKILHH, PATOPHOMY pabotsl. TecToBbIi 2.2
MPUHLUI JEUCTBUSA, pacuer 3QHATUIO, JR
OCHOBHBIX IIaPAMETPOB. BBITIIOJIHEHHE poc.
TecTa 110 TeMe
Wroronopaszaeny
7. Tema 7
Nsyuenune
MaTepuana TecToBBI1 OnIpOC
7.1 IlpumeHeHne 0OBEMHBIX P ’ poc,
A ——" MIOJTOTOBKA K cmada
N nabopaTopHOMY U nabopaTtopHOn MK-2.1, TIK-
CpaBHHUTENBHBINH aHAN3.
MPaKTUYECKOMY paboTh! 1 2.2
IIpoexktupoBanue 1 BEIOOP .
3aHATHIO, MPaKTUYECKOU
OCHOBHBIX ITapaMeTpPOB.
BBIIIOJTHEHUE paboThI
TecTa
Wroronopazneny
8. Tema 8
NsyueHue
JOTIOJTHUTEITHHOTO
8.1 T'maponuHammgeckre Marepuania, Samura
nepenaun. Konerpykmmu, TIOATOTOBKA K nabopaTtopHOH [K-2.1, TIK-
MPUHIIMI AEHCTBHUS, pacueT nabopatopHoMy | paboTsl. TecToBbli 2.2
OCHOBHBIX ITaPaMETpPOB. 3aHATHIO, ompoc.
BBIIIOJIHCHHUE

TECTA I10 TEME

HWroronopasneny

9. Tema 9




Nzydenne

JIOTIOJTHUTEIBHOTO N
MaTepHaNa TecroBblii ompoc,
9.1 I'maponpuBOABIL. P ’ craada
HOATOTOBKA K .
CrpykTypa u nabopatopHoOn IK-2.1, TIK-
1a00paTOpHOMY U
KJaccUpUKanus DAKTHICCKON paboThI U 2.2
THAPOIPUBOIOB. p y MIPaKTHYECKON
3aHSTUIO,
paboTb
BBITIOJTHEHNE
TecTa
Hroronopasneny
10. Tema 10
Nzydenne
10.1 IN'mopoanmapatypa Marepuaa, Samura
YIIpaBJICHUS JaBICHHEM. MIOJITOTOBKA K N
Koncrpyknun, npuHuumn 1a60paTOpHOMY agiizf)alfgfi)o;;ﬁ HK_22' 12’ TIK-
JEeHCTBUS, PacueT OCHOBHBIX 3aHATHUIO, p oﬁ oc '
apamMeTpoB. BBINOJIHEHNE poc.
TecTa 10 TeMe
Uroronopaszaeny
11. Tema 11
Nzyuenue
11.1 T'uppoanmaparypa Hhsazgl;g:E:’K Tecm:;gtl{;)np e
YIIPaBJIEHUS PACXOAOM. A .
S — n1ab0opaTopHOMY U nabopatopHoOn TK-2.1, TIK-
HCTPYKILH, 1D MIPaKTUIECKOMY paboThI U 2.2
JEUCTBUS, PacueT OCHOBHBIX N
ADAMETPOR 3aHATHUIO, IPaKTUYECKOH
P POB. BBIIIOJIHEHUE paboThI
TecTa
Wroronopaszaeny
12. Tema 12
N3ydenue
12.1 Tpy6ompoBoas! MaT}(; ata
THIPONPHUBOOB — pacyeT no;{roIT) OBKa’K 3amura
TEOMETPUYECKUX 71a00paTOpHOI IK-2.1, IIK-
nabopaTopHOMY o
nmapamMmeTpoB TpyO, BBIOO SAHSTHIO a0O0ThI. 1 E€CTOBBIN .
0, BBIO 6 T 2.2
CTaHIapTHBIX Pa3MEPOB BLIHOHHCH;/IG ompoc.
TpyO 1Mo KaTajoram.
TecTa [0 TeMe
Hroronopasneny
13. Tema 13
N3ydenne o
MaT};qI/IaJIa TecroBblii onpoc,
13.1 BciomoratensHble o roIT) OBKa’K caavya
yCcTpoiicTBa A 71a00paTOpHOI IK-2.1, TIK-
nabopaTopHOMY U
THAPONIPUBOAOB. [IpHHIHIT DAKTHYCCKOM paboTHI 1 2.2
ux aeucTsus. Beidop. P y TIPaKTUYECKON
3aHATUIO, BbI-
paboTsI
MIOJTHEHUE TecTa
HWroronopasneny
14. Tema 14
N3ydenne
14.1 Meroauka pacyera MaTepuana, 3amura
00BEMHOTO THIPONIPUBOA. MOATOTOBKA K 71a00paTOpHOI IIK-2.1, TIK-
Hcnonb3oBanue nporpammsl nabopatopHoMy | paboTbl. TecToBbli 2.2
FluidSim-H. 3aHATHIO, orpoc.

BBIIIOJIHCHUEC




TECTAIIOTEME

Hroronopasneny 2 2 2 1
15. Tema 15
15.1 Ananu3 paboTel Wzyuenne
TUIPOTIPUBOJIOB — MaTepuania, TecToBEII1 omIpOC,
MaTeMaTHYEeCKOe IIOJTOTOBKA K cmada
MO/ICITUPOBAHUE, 2 2 3 nabopaTopHOMY U nabopatopHoOn IK-2.1, TIK-
CTaTHYECKUE U MIPAKTHYECKOMY paboThI U 2.2
JHEPreTHYECKIE 3aHSTHIO, MIPaKTHYESCKON
XapaKTePUCTUKH BBITIOJTHEHHE paboTh
THAPOIIPUBOJIOB. TecTa
Hroro no pazzneny 2 2 3
16. Tema 16
Wzyuenue
Marepuana
16.1 Cucremsl yrpaBieHHs P ? 3amura
MIOJTOTOBKA K N
TUIPONPUBOJAMH. 1a00paTOpHOI IK-2.1, IIK-
2 2 0,7 | maboparopHOMY .
Knaccudpuxanus. paboTsl. TecToBbIit 2.2
3aHATHIO,
OcoOeHHOCTH. orpoc.
BBITIOJIHCHUE
TecTa 110 TeMe
Hroronopasnaeny 2 2 0,7
17. Tema 17
Wzyuenue
Mmarepuana,
17.1 DkcmnyaTanus MOATOTOBKA K 3amura
THIIPABIMYCCKUX H 2 2 04 nabopaTopHOMY U nabopatopHoOn IK-2.1, TIK-
MTHEBMATHYECKUX TIPUBO/IOB ' MPAaKTU4YeCKOMY | paboTbl. TecToBbIi 2.2
Ha TOPHBIX MPEAMPUATHSAX. 3aHATHIO, oIpoc.
HPOXOXKICHHE
UTOTOBOI'O TECTa
Wroronopazneny 2 2 0,4
HWrorozacemectp 36 36 18 16,1 320
Hrorononucuumimze 36 36 18 16,1 3a4eT ¢ OL[EHKOH




5 Obpa3oBaTeIbHBIETEXHOJIOTHHI

Jliis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTUH B MPENoAaBaHuM TUCHUILIMHBI «OCHOBBI
(GYHKLIIMOHMPOBAHUS TUAPOIIPUBOA» UCIIOIB3YIOTCS TPAJULIMOHHAS, HHPOPMALIMOHHO-
KOMMYHHKAI[MOHHAasi 00pa30BaTeIbHbIE TEXHOJIOTUH.

1. TpapuuuoHHble 00pa3oBaTEIbHbIE TEXHOIOIUN OPUEHTUPYIOTCS Ha OpraHU3altio
00pa3oBaTeNpHOrO MPOIEcca, PEINOIaralollyo IpIMYI0 TPAHCISILMIO 3HaHUH OT
IIPEIo1aBa-TeNsl K CTyJEHTY (IIPEUMYIECTBEHHO HA OCHOBE OOBSICHUTEIIBHO-
WUTIOCTPATUBHBIX METOA0OB 00y4eHHUs1). YueOHast AesTeIbHOCTb CTYJJ€HTa HOCUT B TaKUX
YCIIOBHSAX, KaK IIPaBUJIO, PEIPOAYKTHBHBIIN XapakTep.

@DopMbl YUeOHBIX 3aHATUH € UCIIOIB30BAHUEM TPATULMOHHBIX TEXHOJIOTHI:

WNHudopmannoHHas JIeK1us — Mociae10BaTelbHOe U3JI0)KEHHE MaTepHraa B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno-aBaTe’s).

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUN U HABBIKOB
IO MPEAJIOKEHHOMY aJIFOPUTMY.

2. HMuadpopMannoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTUN — OPTaHu-
3a1ust 00pa30BaTEIbHOIO MPOLECCa, OCHOBAHHAS Ha IPUMEHEHHUH CIIEHUAIN3UPOBAHHBIX PO
-TpaMMHBIX CpPEJl U TEXHUYECKUX CPEACTB paboThl ¢ HHPOpMALUEH.

@®opMbl yUeOHBIX 3aHATHH C HCIOJIb30BaHUEM MH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI:

Jlexuus-Bu3yanusanus — U3J0KEHUE COAECPKAHUSI COIIPOBOXKIAETCS MPe3eHTauei
(me-MoHcTpanuel yueOHbIX MaTepUalIoB, PECTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX
CUCTEMaX, B T.4. WJUIIOCTPATUBHBIX, TpaMUECKUX, AyAHO- U BUIE€OMAaTEpUAIIOB

[Tepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHUH U (HOPMUPOBAHHE OCHOBHBIX TIPe/-
cTaBJIeHUH 110 Kypcy «OCHOBbBI (YHKIIMOHUPOBAHUS THIPOIIPUBO/Ia» IPOUCXOIUT C
HCIO0JIb30-BaHUEM MYJIbTUMEIUNHOTO 000PYJOBAHMUSL.

Jl1s mpoBeieHus! JIEKIIMOHHBIX 3aHATUN UCHOJIb3YETCs IPE3EHTALIMIOHHOE
obopynoBanue (IPOEKTOp, IKpaH, HOYTOYK).

J11s BBIOSTHEHUS J1a0OpaTOPHBIX pabOT UCOIb3YeTCs J1a00paTOPHBIN MPAKTUKYM 1O
MEXaHMKE JKUJIKOCTH U ra3a, KOTOPbI BKIIOYAET B ceOsl:

y4eOHO-MHXKeHepHYIo Tiporpammy FluidSim;

yueOHBIN cTeH1 ruaAponpuBoaa Gpupmsl Festo.

J171s1 BBIOJTHEHUS! CAMOCTOSITENIbHBIX 3aJJaHUI CTyIeHTaM HEOOXOAUM MEePCOHATbHBIN
KOMIIBIOTEpP co cTaHaapTHhIM makeToM MicrosoftOffice (Word, Excel, PowerPoint).

6 YueOHO-MeTOAMYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOI padoThl 00yUYaomuXxcs

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHMILINHBI

a) OcHOBHasuIMTEpaTypa:

1. Konwra A.Jl., IBanoB C.A., Tounnkun B.B., ®unatos A.M., 3a10poxHbIi
B.J., Barun B.C. OcHOBBI GyHKIITMOHUPOBAHUSI THAPABINUYECKUX CUCTEM
METaJTypruueckoro ooopynoBanus: yued. nocooue. Marauroropck: M3n-Bo Marautoropck.
roc. TexH. yH-ta um. [.M.Hocoga, 2011. - 197 ¢. (nonymeno YMO no o6pazoBaHuio B
00J1aCTH Me-TAJTYpTryuy B Ka4eCTBE YIEOHOTO MOCOOUS I CTYICHTOB BBICIIIUX YUEOHBIX
3aBenie-HUil, 00Y4aroIUXCs MO0 CHeHaTbHOCTH «MeTamuypruueckie MaluluHbl 1 000py10Ba-



0) JonmosHuTebHASIIMTEPATYPA:
['uapaBivka v THIPOITHEBMOTIPUBOT (HHTEpaKTUBHOE yueOHoe ocooue). Yacte 1: 'mapasimka /

E.1O. Manko, U.I'. Ycos. M.: ®I'YIT HTL] «Mudopmpeructp», 2014. Ne roc.per. 0321401689.

3. I'ymumun, H. C. T'napanuka u rugponpuson / H. C. I'yaunua. — 4-e uzn. — Mocksa :
I'opnas kaura, 2017. — 520 ¢. — ISBN 978-5-98672-055-5. — Tekcr : anexkTpoHHbIi // JIaHb :
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/3442 (nara
obpamienust: 19.03.2025). — Pexum goctyna: AJjis aBTOPU3. MOJIb30BaTENCH.

B) MeToanuyeckue yKasaHus:

1. Touunkun B.B., ®umaros A.M., UsanoB C.A., UnueneB H.A., Konsra A JI.,
Barun B.C. HccnenoBanue paboThl U XapaKTEPUCTUK 3JIEMEHTOB THAPOIIPUBOAA
METAJUTyprUuecKuX MaluH: yueb. mocoobue. Maruuroropck: M3a-s8o Marauroropck. roc.
TexH. yH-Ta uM. ..Hocoga, 2014. - 207 c. (nonymeno YMO mno o0pa3oBaHuI0 B 00JIaCTH
METAJUTYPIHH B KadecTBe y4eOHOro MocoOus s CTYyI€HTOB BBICIIMX YU€OHBIX 3aBEICHUMH,
o0yyaromuxcs Mo cnenuaibHOCTH «MeTaurypruiyeckue MaluHbl 1 o0opyoBanue»). ISBN
978-5-9967-0451-4.

2. [Tomo, I1. E. 'maponHeBMONPUBOI TEXHOJIOTHYECKOTO 000pYI0BaHUs : yueOHOE
nocob6wue / I1. E. [Tonos, 1. A. broxun, I1. B. Hazapos. — Omck : OMI'TY, 2022. — 82 ¢. —
ISBN 978-5-8149-3443-7. — TekcT : 51eKTpOHHBIH // JIaHb : 351eKTpOHHO-01OInoTeYHAs
cuctema. — URL: https://e.lanbook.com/book/343601 (nata obparenus: 16.02.2024). —
Pexxum pgocTyna: 1yt aBTOpHU3. 1OJIb30BaTeNei.

r) [IlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:



IIporpamMmmHoeobecnieyeHue

HaumenoBanue

o No norosopa

CpOKAeHCTBUSAITUILICH3UN

7Zip cBoboHOpacnpoctpansemoe [10

O6eccpouHo

ONEKTPOHHBIE
IUIaKaThI IO
JTUCLHUILIINHE K-278-11 ot 15.07.2011
"I'unpaBnuka u
ruaponpusoa”

O6eccpouHo

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

Haspanunekypca

Cchuika

Poccwuiickasl ocynapcrBernasOnommoTeka. Karamoru

https://www.rsl.ru/ru/4readers
/catalogues/

DnekTpoHHbIe pecypcbl oubmmoreku MI'TY um. I'.1.
Hocosa

https://host.megaprolib.net/M
P0109/Web

DJekTpoHHas 0a3a nepuoIuuecKux u3nanuii EastView
InformationServices, OO0 «MIBUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJII)HO-TGXHI/ILIGCKOG obOecrieucHue JUCIHUIIIIMHBI BKIIIOYACT:
.HGKI_[I/IOHHaH aAyauTopus MYHBTHMCHHﬁHBIC CpeacTBa XpaHCHHU:A, IICpCIavunu U

MpeICTaBICHHs] UHPOPMAIIHH.

KommbrotepHsiii kiaacc [lepconanbHbie KommbioTeps! ¢ maketom MSOffice,
Mathcad, FestoDidactic (mporpamma FluidSIMHydravlicV 4.0), ¢ Beixogom B IHTEpHET 1
C IOCTYIIOM B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA

JlaGopaTopusi THIPONPUBOJIA K CUCTEM yIpaBlieHUs [ MapaBInvyecKue CTeHIbI

AyIUTOPHH IJIs1 CAMOCTOSITEIILHON paOOThI: KOMITBIOTEPHBIC KJIACChI; YUTATbHBIE
3ajel Oubmoreku IlepconanbHbie KoMbioTepsI ¢ makerom MSOffice, Beixomom B
WHTepHeT U ¢ TOCTYIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpey

YHUBEpCUTETA




IIpuniaoxenue 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCS

[To nucrumuinae «OCHOBBI (PYHKIIMOHUPOBHUS THIPOIIPUBO/Ia» MIPEAYCMOTpPEHA ayAUTOPHAS U
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

Ay,HHTOpHaﬂ CaMOCTOsATCIIbHaA pa60Ta CTYACHTOB NpPEAIoIaracT UHANBUAYaJIbHBIC
CO6€C€I[OBaHI/I${ u COO6I_HCHI/I$I Ha JICKHUMOHHBIX 3aHATHUAX, 3allIUTY U BBIIIOJIHCHUEC
HHAWNBUAYAJIbHBIX Sa,I[aHI/Iﬁ Ha IMPAKTHYCCKUX 3aHATHAX.

CamocrosTenbHas pa60Ta CTYACHTOB COCTOHUT M3 CICAYIOMIUX B3aUMOCBA3aHHBIX JacTew:

1) M3ydeHne TeopeTHYECKOro MaTepuaia B opme:

e (CamocTosATeNIbHOE N3YUeHUE YUeOHOH U HAyYHOH JTUTEpaTyphI 10 TeMe

e Jlouck pomomHUTENHHOH uWHPOpManuu 1o TeMe(pabota ¢ Oubmmorpaduyeckum
MaTepuagami, c JJIEKTPOHHBIMU oubnuorekamu u 90P,
nH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE ceTn MHTEepHeT).

3HaHUs OIPENEISIOTCS pe3ylbTaTaMu ClIaud 3a4eTa.

IToaroroBka k MPAKTUICCKOMY 3aHATHIO U BBIIIOJIHCHHUEC IPAKTUICCKUX pa60T

CamocrosTenbHas pa60Ta BBIIIOJIHACTCS CTYACHTAMH Ha OCHOBC y‘IC6HO'MeTOI[I/I‘ICCKI/IX
MAaTCpHaJIOB JUCHHUININHBI, IPUBCACHHLIX B pa3aciic 7.

HpI/IMepHHe 3aJaHus Ha na60paT0pHHx 3aHATHUAX

JlabopaTtopnast pabota Ne 1. Beenenue. Texnuka 6e3onacHocTH. 3HAKOMCTBO C THIPABIUYECKUM
creoM ¢pupmel FESTO. I'mapaBimueckue XapakTepUCTHKH.

JlaGopaTtopHnast pa6ota Ne 2. ConpoTuBIEHHE TEUSHUIO XUAKOCTH. [loTepu naBiieHus 1Mo JyiMHe
TpyOonpoBoja. McciemoBanie MECTHBIX THAPABIMYECKUX COMTPOTHBIICHUI.

JlaboparopHnas padota Ne 3. O6beMHbIi Hacoc. HanopHbIii (mepennBHOIN) KilanaH.
['unpaBnnueckue xapakTepucTuk. OcOOEHHOCTH UX COBMECTHON PabOTHI.

JlaGopaTtopHnast pabota Ne 4. YripaBineHnue ycuiiieM Ha UCIIOTHUTEILHOM MEXaHU3ME
ruaponpuBoaa. Kianansl qjaBiaeHus: HaIIOPHBIA U PELYKIIMOHHBIN.

JlaGopatopHas pabota Ne 5. YnpaBieHHe CKOPOCTbIO HCIIOTHUTEIBHOTO MEXaHU3Ma.
Perynupyemslii agpoccenb u peryiasTop pacxoaa. ['uapasianueckue XapakTepUCTUKH.

JlaGopatopHas pabota Ne 6. YpaBieHHe CKOPOCTBIO UCTIOTHUTEILHOTO MEXaHU3Ma.
HuddepenunanpHas cxema.

JlaGopatopHas pabota Ne 7: IlocnenoBarenbHas paboTa HCIOIHUTEIBHBIX MEXaHU3MOB
JlaGopatopHas pabota Ne 8: OnpeneneHne XxapakTepucTUKU 00bEMHOT0 Hacoca;

JlaboparopHnas padota Ne 9: MccnenoBanue xapakTepucTUKU pabOTHI HAIIOPHOTO THIPOKJIaNaHa
IPSIMOTO JACHCTBUS;



JlaGopaTtopnast padota Ne 10. MiccinenoBanue XxapakTepruCTUK pabOThI HATIOPHOTO THAPOKIIAITaHa
HEMPSIMOTO JEHCTBUS;

JlaGoparopnas padota Ne 11: MccrnenoBanue xapakTepUCTHK pabOTHl TPEXIMHEHHOTO
PEOYKIIMOHHOTO THIPOKIIATIaHa;

Jlaboparopuas pabota Ne 12. OnpeneneHue XapakTepUCTUK paObOThI THIPOIIPUBOJIA;

Jlaboparopuas pabota Ne 14. MccnenoBanue XxapakTepuCTUK pabOThI IBYXJIMHEHHOTO
peryJsTopa pacxoja;

JlaboparopHas pabota Ne 14. DxcnepuMeHTaIbHOE UCCIIEOBaHUE PAOOTHI THIPOIIPUBOIA C
JPOCCENUPYIOLINM JEIUTENIEM ITOTOKA;

JlaGopaTopnas pabota Ne 15. DkcnepuMeHTaNbHOE HCCIeOBaHUE PaOOThI TUAPOIIPUBOIA C
TUAPO3aMKOM OJIHOCTOPOHHETO JIEHCTBHUS;

JlaboparopHas pabota Ne 16. DxcnepuMeHTanbHOE UCCIIEOBaHUE PAOOTHI THAPOIPUBOIA C
MTHEBMOTHIPABIMYECKIM aKKyMYJISITOPOM.

Jlaboparopnas padota Ne 17: O3HaKOMIIEHUE C PETYTUPOBKON KIIaMaHOB U ()yHKIITMOHUPOBAHUEM
HACOCHOTO TUJPOMPHUBOJIA CO CTYIIEHYATHIM U3MEHEHHEM pacxoja paboueil KUAKOCTH.

HpI/IMepHHe 3a/laHuA Ha IIPAKTHYCCKHUX 3aHATHAX

1. Crpykrypa runpornpuBonaa. O6o3HaueHHs MOACUCTEM U 31ieMeHTOB. [Topsnok n3o0paxeHus
TUAPOCXEM.

2. YnpapieHHUE MOJI0KEHUEM BBIXOJHOTO 3B€HA MCTIOIHUTEIHHOTO MEXaHU3Ma. 3aropHbIe U
HapaBISIONIME TUApoannapatel. Pactipenenurenu 2/2, 3/2, 4/2,4/3. MoutHocTh pUBOJA.
[IpuMeps! HCTIOIB30BAHMSL.

3. YmpaBieHue MoJI0)KEHHUEM BbIXOIHOTO 3B€HA HCIIOJHUTEIBHOIO MEXaHU3Ma. 3allOpHbIE U
HarnpasJsonue ruapoannaparsl. Pacnpenenurens 4/3. 'mapo3amok. [Ipumeps! ucnonb3oBaHus.

4. praBHeHI/IC IMOJIOKCHHUEM BBIXOJHOI'O 3B€HA UCIIOJJHUTCIBHOIO MCXaHHU3Ma. 3aHOpHLIe n
HAIIPpaBJIAOINHUEC TUAPOAIIIIapaThI. Jlormyeckue 3amaydn.

5. anaBneHI/Ie YCUIIMEM Ha BBIXOJAHOM 3BCHEC UCITIOJHUTCIBHOI'O MCXaHU3Ma. Pacuer
TUAPOTUIINHAPOB. Ycunme Ha IITOKE. FI/I,Z[paBJ'II/I‘-ICCKaH MOIIIHOCTD. HpI/IMCpBI HCIIOJIb30BaHMA.

6. IIpeoOpazoBanue gaBieHus Ha opirHe. CKUMaeMOCTh )KUIKOCTH. Mcronp30Banme
npeoOpa3oBaHus JaBJICHUS Ha TIOPIIHE B pab0OTe UCIIOIHUTEIHHOTO MEXaHU3M THAPOIPUBO/IA.
[Ipumeps! UCTIOAB30BAHMSL.

7. Tloctpoenue auarpamMm (pyHKIHOHUPOBAHUS TUAPOCUCTEM. JlnarpaMma COCTOSHUM.
JuarpamMma nepeMereHuin.

8. OcHOBHBIE THIPABINYECKHIE TApaMETPHI: AaBICHUE U pacxo. [ uapaBindeckue
conpotusiieHus. [lorepu naBieHus B ruApoCcCUCTEME.



9. OrpanuueHre NUKOBBIX JaBICHUHN B TUIpONpUBOJax. Perynupyroas annaparypa.
Hanopuslie knananbl. TopMO3HBIE KITalTaHbI.



NPUNOKEHUE 2

OueHovHbIe CpeaCcTBA /JIsl MPOBeAeHHUs POMEKYTOUHOI aTTeCTAlNU
a) [lnannpyemble pe3y/ibTaThl 00yUeHHsI H OLIEHOYHBIE CPeICTBA ISl POBeeHUs] MPOMEKYTOYHOM ATTeCTAIlUM:

Koz WNHauKaTop JOCTHKEHHUS KOMIIETEHIHH OneHouHbIe CpeCTBA
MHAMKATOpa
MK-2: Cnoco6eH pa3pabaTbiBaTb TEXHUYECKYIO U HOPMATUBHYIO JOKYMEHTaLMIO A1 MalLMHOCTPOUTEJIbHOIO NPOU3BOACTBA, UCMbITaHUA,
MOoAEepHU3aLlunn, aKcnayaTaumm, TexHn4ecKkoro m cepemcHoro OGCHY)KMBaHVIH N PEMOHTA NNPHbIX MAlLUUH U OGOPYAOBBHVIH pa3JiIn4HoOro
(PYHKLIMOHANbHOIr0 Ha3HA4Ye€HUSA C Y4HEeTOM Tpe6oBaHUI SKOJIOFMHYECKOW U NMPOMbILLIIEHHOM 6e30nacHOCTHU
I'Ipe,a,naraeT peweHna no noBbllWLEHUIO 3(1)d)EKTMBHOCTVI Hepeqeﬂb meopemuquKux 30np0(,'03 K3K3‘1.M€Hy.'
MK-2.1: MCMOMb30BaHNA  TEXHOSIOFMYECKOro  060pyAoBaHUA
S —— 1. Kaxkas rugpaBianyeckasi MalinHa HasbIBaCTCA HacocoM?
2. B uyeM 3akio4aeTcsi IpUHLMII AEHCTBUS 00BEMHOI0 Hacoca?
3. PaboraknananHONWCHCTEMBIpACIIPEICICHUSI.
4. KuHematnyeckue 3aBUCUMOCTH JUIsl ABMXKEHUS MOPILIHS U 3aKOH U3MEHEHHUS
HOJJauH.
5. HepaBHOMepHOCTH TOJAuu TOPIIHEBBIX HACOCOB M  METOABI  MX
BBIPAaBHUBAHMSI.
6. MuaukaropHasanarpaMManoplIHEBOroHacoca.
7. KaBuTanus B MOpIIHEBBIXHACOCAX.
8. IIpsmMoaelcTBYIONIMEHACOCHI.
9. XapakTepuCTUKH POTOPHBIX HAcOCOB. KaKOBBI TOCTOMHCTBA M HEIOCTATKU
HOPILIHEBBIX MECTEPEHHBIX U IUIACTUHYATBHIX HACOCOB?
10. KakoBBI CXOJICTBA W OTJIMYHMSA PAJUATBHO — TIOPIIHEBBIX W aKCHAIBHO —
MOPLIHEBBIX HACOCOB?
11. Yto wnaspiBaeTcs pabounM OOBEMOM Hacoca, B KaKUX EIUHUIAX OH
n3mepsiercs’?
12. Yto Takoe KOMIIpECCHs )KUIKOCTH B IIECTEPEHHOM Hacoce?
13. OTHOmIEHNEM KakuX BEJIMYMH SBISETCS OOBEMHBIH, MEXaHUYECKUH,
ruapasindeckuil 1 noiaHsid KIT/I mvacocos?
14. Kakumu crioco6aMu peryimpyroT nofgadyd 00beMHBIX HaCOCOB?
15. Korga mpuMeHSFOT TUAPOUMIMHIPEI C OJHOCTOPOHHUM M ABYCTOPOHHHUM
LITOKOM?
16. Uto yuuthiBaeTcs OOBEMHBIM, THUIpaBINYECKUM U MexaHmueckum KIIJ]




Kon

I/IH,I[I/IKaTop JOCTHXKCHUSA KOMIICTCHIITMHN

O1neHOYHBIC CPEACTBA

WHJMKaTOpa
TUAPOLUIUHApA?
17. B xakoMm HampaBlieHUU MOPIIEHb Oy/IeT IBUTaThCs ObICTpee U MoueMy, eciiu
OyIyT NOJIaBaThCsl OJIMHAKOBBIC PACXO/IbI pad0oUeii )KUIKOCTH B MITOKOBYIO U
B MIOPIIHEBYIO MOJIOCTH U PepeHIInalIbHOTO THAPOLMINHIpa?
18. Kakue ycTpoicTBa IPUMEHSIFOTCS ISl TOPMOYKECHUS MTOPIIHSA B KPAHUX €To
MOJIOKEHUSX?
19. Kakoe BimusHEEe Ha pabOTy OOBEMHOIO THAPOJIBHUTATENII OKa3bIBaCT
POTUBO/IaBJIEHUE?
20. UamukaropHass jauarpaMMa ¥ OaJlaHC DJHEPTUHM POTOPHO- TIOPIIHEBBIX
TUAPOMAIIHH.
21. PerynmupoBaHUEpPOTOPHO-TIOPIITHEBBIXMAIITHH.
22. KaBuTanus B pOTOPHOMOPIIHEBBIXMAIIINHAX.
23. OOBeMHBIC THIPOIBUTATEITN U UX KJIaCCU(DUKAIIHS.
24. TToBOpPOTHBIETUAPOIBUTATEIH.
25. KakkmaccupumpyroTcaKiIanaHblaBICHAS
26. [Inst dYero MPUMEHSIOTCS pPENYKIMOHHBIE, OOpaTHbIE TIepelIuBHBIE U
MIpeAOXPaHUTEIbHBIC KIIAlTaHbl?
MK-2.2: OueHunBaeT HaAEeXHOCTb paboThbl B NpoLecce XXNU3HEHHOrO

LUMKMNA TOPHbIX MalWWH W 060pYLOBaHUSA PasNYHOMO
(DYHKUMOHAIbHOTO Ha3HauyeHus

IIpakTHYeckoe3afanue
1. /lna npedoxpanenus om NOIOMKU DIEKMPULECKO2O O8UeAmMes
npusooa weKosou OpoOUIKU NPeOIONCEHO 8 CUT08YI0 Yenb nepeoayu
Kpymsaue2o MOMeHma 6Kuouums cuopomy@my. s 3a0anHbix
3HAYeHUU MOWHOCMU JNIeKMPUYecKo2o O0sueamens, YUcia e2o
0b6opomos paccuumatime napamempui 2uopomygmei.
TokasxcumenazpagukeocrHosHbleXapaKkmepucmuKusuoponepeoayu.
2. Paspabomams  eudpasnuueckyio cxemy ooszamopa. Ilpoyecc

ooszuposanus ("omkpuims” u "3axpeimsv") dondcen Ovimb GbINOHEH
nocpeocmseom wubepa, npUBOOUM020 0m 2UOPABIULECKO20 NPUBOOd.
Ilpoyecc 3axpvimusi wubepa OO0NHCeH UMEMb  CPAGHUMENbHO
BbICOKYIO CKOPOCHb, KAK U NpU Npoyecce OMKPul8anus. YnpasnieHue




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHXKCHUSA KOMIICTCHIITMHN

O1neHOYHBIC CPEACTBA

anekmpudeckoe. Beoo cuenana ona "omxpuimv” u "3axkpeims"
ocyuecmaenaemcs nocpeocmeom KHONKU pyuHO20 YNpasieHus.
3aoanue:

a) Hauepmumo 2udpasiuyeckyro cxemyy;

6)Hauepmumu s1exkmpocxemy;

8) Cobpams Ha cmenOe 8apuanm 2uopo-31eKmpocxembi.

1. Jlns 3amaHHOTO 3HAYEHUS MOMEHTA U CKOPOCTU BPAILICHUS
MOBOPOTHOM MIIaTHOPMBI SKCKABATOPA C U3BECTHBIM MOMEHTOM
WHEPINH pa3padoTaTh THAPBIMYECKYIO CXEMY IIPHBOIA.
PaccunTtath 1 10100paTh OCHOBHBIE €TO DJIEMEHTHI.

2. Ilpu mepemMernieHnr OOJBITNX MACC BOSHUKAIOT OTPOMHBIE CHITBI

uHepLuu. [ ramenns nHepIUMOHHBIX HAarpy30kK (TOBOPOTHAs
naTdopMa SKCKaBaTopa, Tenexka npomkosiia MHJI3, u T.1.)
UCIIOJIb3YIOT HAllOpHBIE KJanaHbl (CM. puc.).




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHXKCHHUA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

dyHKUMA
TOpPMOXEeHUA
B E
A Ly
—af N 30 Gap
L=
—1 = 30 Gap
=
B A
E A =
PEET
F"q!l

TS 20 Gap

MenosenHo 6onvuuue MAcCbl HEBO3MONCHO HUL PA30SHAMb, HU

ocmarnosumv. Tax npu paseone, Hanpumep, NOCie 6KIHOYEHUS
pacnpedenumerns HAcOC 6yOem NPO2OHAMb HCUOKOCHb K MOMOPY HCECMKO
coedunenHomy ¢ naameopmou sxckasamopa. Tak kaxk niamgopma
MeONleHHO Habupaem cKopoCms, Mo MOMop He Oyoem ycnesams NPonycKams




Kon
WHJMKaTOpa

I/IH,I[I/IKaTop JOCTHXKCHUSA KOMIICTCHIITMHN

O1neHOYHBIC CPEACTBA

a.

arcuoKocms yepes cebs. B noosoosweti semsu 6yoem nosvluiamucs
oaenenue, a 8 omeoosaueli byoem 006pazosvieamvcs pazpsiceHue. Eciu
nepenao oaesnenuii 6yoem oonvue 30 d6ap, cpabomaem 00uH U3 HANOPHLIX
K1anaros u nponycmum uepes cebs HCUOKOCmb, NO2ACUE HAKONUBULYIOCSL
anepeuto.To dce camoe npoucxooum u npu mopmodxcenuu. B smom ciyuae
Momop pabomaem 6 pexcume HAcocd.

Ykaoicume:

Kax ona oannoui cxemvi eudponpugooa Hacmpoums HanopHvle Kianausl Ha

30 6ap?

b. /s ueco nyscnor o6pamuvie knanana 6 dannoii cxeme?

C.

Paspabomaiime aneopumm nacmpouiku xnananog!

IIponopyuonanvnas mexnuka c npedsapumenvhuvim ynpasienuem. Paboma u
YCmpoucmeo




Kon
WHJIUKATOpa

NHaukaTop JOCTHIKEHUS KOMITETCHITHI

O1ieHOUHbIE CPENCTBA







0) Ilopsiiok mpoBeaeHUS MPOMEKYTOUYHOM aTTECTAIlUN, MIOKA3ATE/IN U KPUTEPHH
OLICHUBAHMUS:

[IpomexyTouHas aTTecTanus 1no aucuuIuine «OCHOBBI PYHKIIMOHUPOBAHUS
TUAPOIPUBOAA» BKIIFOYAET TEOPETUUECKUE BOIIPOCHI, TO3BOJISIFOLIUE OLICHUTh YPOBEHb YCBOCHHUS
O6yanOH_[I/IMI/IC$I 3HaHI/If/’I, U MPAKTUYCCKUC 3aJIaHUA, BBIABJIAIOMNUE CTCIICHD C(bOpMHpOBaHHOCTH
YMEHUH U BIaJIeHUi, TPOBOIUTCS B (hopMe SK3aMeHa.

3ader ¢ OIEHKOM IO TAaHHOW JUCIUIUTMHE MPOBOAUTCS B YCTHOM (hopMe 1o
9K3aMEHAIMOHHBIM OHIIETaM, KaK/IbIi U3 KOTOPHIX BKIIFOUAET 2 TEOPETHUECKUX BOIPOCA U OJTHO
MPaKTUYECKOE 3a/IaHHeE.

MeToan4yeckne peKOMEeH AN JJIS TOATOTOBKH K 324€eTy C OlleHKOM

[Tpu mOATrOoTOBKE K SK3aMEHY Y CTYJCHTa JIOJKEH ObITh XOPOIIUi y4eOHUK MM KOHCIIEKT
JUTEpaTypbl, IPOYUTAHHOM 110 YKA3aHUIO IIPENoAAaBaTeNsi B  TEYEHUE  CEMECTpa.
KoHncnektupoBanue MOMKHO OCYHIECTBIATHCS OOYYAIOUIMMCS TOJBKO JIMIIb CAMOCTOSATEIHHO.
[TpocMOTp COOCTBEHHBIX KOHCIEKTOB MO3BOJIAET oOyuaromiemMycs ObICTPO BOCCTAaHABIMBATh B
MaMATH COAEPKaHUE NCTOYHHKA.

B nHauane cienyer npocMOTpeTh BECh MaTEpHAIl IO CIABAEMOU TUCUUILIMHE, OTMETUTD IS
cebst TpynHbele Bompochl. OOsi3aTenbHO B HHUX pa3oOparbes. B 3akmrouenue eme pas
11€J1€c000pa3HO MOBTOPUTH OCHOBHBIE IOJIOKEHUS, UCIIOJIb3YS MPU 3TOM ONOPHBIE KOHCIIEKTHI
nekiui.  Ilpm 3TOoM HYXHO 0OpaTHTh 0C000€ BHHUMAHHE HAa TEMbl YYCOHBIX 3aHSITHI,
MPOITYIICHHBIX CTYICHTOM IO Pa3HBIM MPUYUHAM.

[Ipu nmoaroToBke K 3K3aMeHy HEOOXOAMMO MOBTOPSTH NMPOWUIEHHBIH MaTepuail B CTPOroM
COOTBETCTBUH ¢ y4eOHOI1 paboueii mporpaMMoil JUCHUIUINHBI, IPUMEPHBIM TIEPEYHEM YUEeOHBIX
BOITPOCOB, BBIHOCSIIIMXCS HA 9K3aMEH U COAEPKALIUXCS B JaHHOU MporpaMMe.

Ecnu B mporecce caMocTosATeNbHON pabOThl HAJ M3yUYEHUEM TEOPETHUUYECKOro MaTepuaia
WJIM IIPY PELLIEHUU 3aa4 Y CTYJEHTAa BOZHUKAIOT BOIIPOCHI, Pa3peIIUTh KOTOPHIE CAMOCTOSATEIBHO
HE y/aercs, Heo0X0IMMO 00pPaTUTHCS K MPEINO1aBATENIO sl OJyYEHUS Y HErO pa3bsICHEHUN WU
yKazaHuid. B cBoMX Bompocax CTYAEHT JOJDKEH YEeTKO BbIPa3UTh, B YEM OH HCIIBITHIBAET
3aTpyJHEHUS, XapaKTep 3TOro 3aTpyAHEHUs. 3a KOHCYJIbTaluel ciaenyeT o0paiarbes U B Ciiydae,
€CJIM BOBHUKHYT COMHEHUS B IPABUJILHOCTH OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKH.

Ilokazamenu u Kpumepuu oyeHUBAHUA:
— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yarouuiics: 1eMOHCTPUPYET BBICOKUN YPOBEHb

c(OPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMaTHYECKOE U IIIyOOKO€E 3HAHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOIHAET IPAKTUYECKHUE 3ajaHNs, CBOOOAHO ONEpUPYET
3HAHUSMM, YMEHHUSIMHU, IPUMEHSET UX B CUTYaLUSIX TOBBIILIEHHON CIOXKHOCTH.

— Ha OLIEHKY «Xopoo» (4 6amia) — 00yJaroumiicss JeMOHCTPUPYET CPEAHUNA YPOBEHB
c(OpPMHPOBAHHOCTH KOMITETECHIIUN: OCHOBHBIE 3HaHUS, YMEHHUSI OCBOECHBI, HO JIOMYCKAIOTCS
HE3HAYUTENIbHbIE OIIMOKU, HETOYHOCTH, 3aTPyJHEHHS IPU aHATUTUYECKUX ONepalmsx, epeHoce
3HAaHWW U YMEHUI Ha HOBbIE, HECTaHIaPTHBIE CUTYaLUH.

— Ha OLIEHKY «yA0BJeTBOPUTEIbLHO» (3 Oaia) — 00yJyarouuiicss IeMOHCTPUPYET MOPOTOBBIT
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUATHI JTOMYCKAIOTCS
OIIMOKH, MPOSIBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHUN, YMEHUH, HABBIKOB, 00y4aIOLIUIiCs
UCIBITHIBACT 3HAUUTENbHBIE 3aTPYAHEHUS [IPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMU IIPU UX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

— Ha OLIEHKY «HeyA0BJIETBOPUTEIbHO» (2 Oayia) — 00yJaroImuiicsi IEMOHCTPUPYET 3HAHUS HE



6onee 20% TeopeTUUecKOro MaTepuasa, JOMyCKaeT CyIIeCTBEeHHbIE OMMOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «Hey10BJIeTBOPUTeIbHO» (1 6ain) — oOydaromuiics He MOKET MOKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U 00bACHEHUSI HHPOPMAIIUU, HE MOKET MOKa3aTh UHTEIJICKTyaIbHbIe
HAaBBIKW PCIICHHUA ITPOCTBIX 3a/1a4.



Ipuioxkenue 3
MeToanueckoe odecmeuyeHmne

1. Toumnkun B.B., ®unaros A.M., UBanoB C.A., Unuene H.A., Konsra A./l., Barun B.C.
Hccnenoanue pabOThI M XapaKTEPUCTUK SJIEMEHTOB THIPOIIPUBOIa METAJUTYPTHICCKUX MAITUH:
yueb. mocobue. Maruurtoropck: M3a-so Marauroropcek. roc. Texs. yH-ta uM. I.M1.Hocoga, 2014. -
207 c. (nomymeno YMO no 006pa3oBaHHUIO B 00JIACTH ME-TaJUTYPTUH B KAYECTBE yUeOHOTO
1ocoOust IIsl CTYJICHTOB BBICHIMX YY€OHBIX 3aBEICHHUI, 00YJAIOIIUXCS TI0 CIIEIUAITBHOCTH
«Metammypruyeckrue MamuHbl 1 o0opyaoBanuey). ISBN 978-5-9967-0451-4.

2 OcHOBBI G YHKIIMOHUPOBAHUS THIPO- U JICKTPONIPUBOIOB : TpakTukyM / A. 1. Kypouxkumn, /1.
M. Aiibame, A. M. @unatos, C. B. [Tog6010T0B ; MarHUTOropcKui roc. TEXHUYECKUM YH-T UM.
I'. . Hocoga. - Marautoropck : MI'TY um. I'. U1. Hocoga, 2019. - 1 CD-ROM. - 3ar:. ¢ tutyin.
skpana. - URL.: https://host.megaprolib.net/MP0109/Download/MObject/2591. - Tekcr :

AIEKTPOHHBIN.

2 OcHoBbI GYHKIITMOHUPOBAHUS TUAPO- U ANEKTPONPUBOAOB : pakTukym / B. C. Barun, A. M.
O®waros, A. 1. Konbra [u np.]. - Marauroropek : MI'TY, 2014. - 190 c. : un., Tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3778. - TekcT : HenoCpeACTBEHHBIIH.

4  TlponopuuoHaIbHBIA TUAPONPHUBO/ : JabopaTopHbli npakTukyMm / E. 0. Marnko, 1. M.
Kytny6aes, O. P. [landunosa, . I". Ycos ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1 anekTpoH.
onr. auck (CD-ROM). - URL: https://host.megaprolib.net/MP0109/Download/MObject/1905. -

Texcr : 3IeKTPOHHBIN.



