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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzaruu B 2027 - 2028
y4eOHOM oy Ha 3acefaHuu Kadeapsl ['OpHBIX MallUH ¥ TPAHCHOPTHO-TEXHOJIOTMUYECKUX

[Iporokonm ot 20 1. Ne

3aB. xadeapoii A‘I/I.fypquHH

Pabouas mporpamMma nepecMoTpeHa, 00Cy>kaeHa u og00peHa s peanmsaruu B 2028 - 2029
y4eOHOM oy Ha 3acefaHuu Kadeapsl ['OpHBIX MallUH ¥ TPAHCHOPTHO-TEXHOJIOTHYECKUX

[IpoTtokonm ot 20 1. Ne

3aB. kadenpoii A.N. Kypoukun

Pabouas nporpaMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s peau3auu B 2029 - 2030
y4eOHOM rojty Ha 3aceqaHuu Kadeapsl ['OpHBIX MalIMH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokom ot 20 1. Ne

3aB. kadenpoit A.I/I.fypquHH

Pabouas nporpamMma rnepecMoTpeHa, 00CykaeHa u ojgoopena s peanusaruu B 2030 - 2031
y4eOHOM oy Ha 3acefaHuu Kadeapsl ['OpHBIX MalllUH ¥ TPAHCHOPTHO-TEXHOJIOTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoit A.I/I.fypquHH

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa u ojgoopena ais peanusaruu B 2031 - 2032
y4eOHOM ToJly Ha 3aceaHuu Kageapbl ['OpHBIX MalTUH U TPAHCTIOPTHO-TEXHOJIOTHYECKUX

IIporokom ot 20 . Ne

3aB. xageapoi A.I/I.EypOHKI/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa 1 0100peHa s peanusarnuu B 2032 - 2033
y4eOHOM TOJTy Ha 3acefaHuu Kadeapsl ['OpHBIX MaIIMH ¥ TPAHCIIOPTHO-TEXHOJIOTHYECKUX

[Iporokom ot 20 . Ne

3aB. kadeapoii A.I/I.fypquHH

Pabouast mporpamma nepecMoTpeHa, 00CykaeHa u oo0penHa ais peanusaruu B 2033 - 2034
y4eOHOM o1y Ha 3aceaHuu Kageapbl [OpHBIX MalTuH U TPAHCTIOPTHO-TEXHOJIOTHIECKUX

[Iporokonm ot 20 . Ne
3aB. xadeapoi A.N. Kypoukun




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

* CUCTEMaTH3alMs 3HAHUH MTO3BOJISIOMKNX C(hOPMHUPOBATH Y 00YYAIOIITUXCS
KOMIIE-TCHIIMM HEOOXOIUMBIC CIICIIMAIUCTY I pa3pabOTKU U KCILTyaTalliu
TUIPaBINYECKOT0, THEBMAaTUUECKOTO MTPHUBOJIOB M THIPOITHEBMOABTOMATHKH;

* (OpMHPOBAHKE U PA3BUTHE CIIOCOOHOCTH aHAJIM3UPOBATh COCTOSHUE U TIEP-
CIIEKTHBBI PA3BUTHS THAPABIMYECCKUX U MTHEBMATHYECKUX MMPUBOJIOB TOPHBIX MAIIIMH C
HCTIOJIb-30BaHUEM THAPOITHEBMOABTOMATHKH;

* (hOpMHPOBAHUE U PA3BUTHE CIIOCOOHOCTH BBITOIHATH SKCIICPUMEHTAIbHBIC U
J1a-00paTOpPHBIE UCCIICIOBAHUS C THIPOITHEBMOIIPUBOAAMHU U THPOITHEBMOABTOMATUKOM,
HHTEPIPE-TUPOBATH MOJTYUYCHHBIC Pe3yJIbTaThl HAIIPaBJICHHBIC HA MOBBIIICHUS KaUeCTBa
MPUBO/Ia TOPHBIX MAIIMH

2 MecTo 1ucHuILIMHBI (MOYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuumirza 'maponHeBMONPUBOA U THAPOITHEBMOABTOMATHKA TOPHBIX MALIMH
BXOJIMT B 4aCTh Y4eOHOI0 I1aHa (popMUPYyEMYIO yUaCTHUKaMHU 00pa30BaTeIbHbIX
OTHOIIEHUH 00pa30BaTeIbHON MPOTrPAMMBI.

Jis n3ydeHust UCUUTUTMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIAICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE NU3YUYCHUS TUCIHUILIHNH/ TPAKTUK:

OcHOBBI (hyHKIITMOHUPOBAHUS THIPONPUBOJIA

IIpukiagHas MexaHuka

OJEeKTPOTEXHUKA

I'mppasinka

ConpoTuBieHne MaTeprUasIoB

["opHble MalIuHBI 1 000pyI0BaHKE

ABTOMAaTHKa MAIlIMH U YCTAHOBOK TOPHOTO MTPOM3BOJICTBA

3HaHus (YMEHUs, BIIAJCHNUS ), TOJYyYSHHbIE TPU U3yUYEeHUH JaHHOM TUCIUIUIUHBI
OyayT HeOOXOAMMBI [T U3yUeHUs TUCIUIUIMH/TIPAKTUK:

["opHBIe MaIMHBI U 000PYIOBaHHE TTOJ3EMHBIX TOPHBIX PadOT

OKcIuTyaTanus, TEXHUYECKoe 00CITy’)KUBaHHE U PEMOHT T'OPHBIX MalIMH

[Tpon3BOICTBEHHAS - IPEIAUITIOMHAS TPAKTHKA

Beinonnenue, noAroToBKa K Npoleype 3alUThl U 3al{1Ta BbIITYCKHON
KBaJIM(UKAIIMOHHON pabOThI

[IpousBoacTBeHHAs - HAYYHO-HCCIIEA0BATENbCKas paboTa

KoHcTpynpoBaHue rOpHbIX MALINH U 000PY0BaHUS

3 Komnerenunu ody4amomerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHUSA

AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaTbl 00y4eHH sl

B pe3ynbraTe 0cBOEHUS NUCHUIUIMHBI (MOAYs) «[ MapOMHEBMONPUBOA U
TUIPOITHEBMOABTOMATHKA TOPHBIX MAIIMHY» 00yYaroUIHiics T0JKeH 001aJaTh CIeayoIUMU
KOMITETEHIIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[TIK-1 Crioco6en pa3pabaTbiBaTh MPOCKTHBIE HHHOBAITMOHHBIC PEIICHHS TI0 MOACPHU3AIINN
TOPHBIX MAIIMHBI U 000PYA0BaHUS PA3IUIHOTO (PYHKIIMOHAIHHOTO HAa3HAYCHUS B
pa3IMYHBIX KIMMATHYECKUX, TOPHOTE€OJIOTHIECKUX U TOPHOTEXHUUYECKUX YCIOBUIX

TIK-1.1 OOOCHOBBIBACT TEXHOJIOTHIO U MEXaHU3AIMIO TOPHBIX PabOT, METOIbI
PO UIAKTUKH aBapHi MAIlIMH U 000PYI0BaHHUS, CITIOCOOBI JIMKBHIAIIUN
HUX IIOCIIENCTBUU

[IK-1.2 Ucnons3yeT mmudpoBsie HHPOPMAITMOHHBIE TEXHOJIOTHHU TIPH
POEKTUPOBAHUY FOPHBIX MAIIMH U 000PY10BaHUS




4. CTpyKTypa, 00b€éM U coep:kaHue TUCHUILIHHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

qHuCIIC:

— KOHTaKTHas paboTa — 8,6 akaJ1. 4acoB:

— aynuTopHas — 6 akaJl. 4acoB;
— BHeayAuTOpHas — 2,6 akajl. 4acoB;
— camocTosTenbHas padota — 90,7 akas. 4acos;
— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

— MOJTOTOBKA K SK3aMeHy — 8,7 aKaJl. yac

®dopma aTTecTalui - IK3aMEH

AynutopHas ) =
KOHTakTHas paboTa E = dopma TeKyIIero
¢
B aKaJl. yacax 3 Bun KOHTPOJISI
Paszen/ Tema 2 (B axan ) £EB . P Kon
> 3 © | camocrosTenpHON |  ycmeBaeMOCTH U
JUCLUATUINHBI N £ © . | xommerennuu
g £ paboTHI MIPOME)KY TOYHOM
nab. | mpakr. ts!
Tek. p 2 'S aTTecTaluu
3aH. 3aH. O =
1. Tema 1
CaMocrosTensHoe
U3yUYCHHE
y4ueOHOU 1
HAay4YHOU
JUTEPATYPHI.
ITouck
JIOTIOTHUTENBHOMN
UH(OPMAIHH T10
Teme (paboTa ¢
oubmuorpaduuec | MuauBuayaibHOE
KUM cobeceoBaHue.
1.1 O61iue cBeneHUs O 5 I1K-1.1, TIK-
4 10,25 0,25 0,25 8,7 MaTepHaIaMu, C NnnuBuayansHoe
MIPUBOJAX TOPHBIX MAIlIWH 1.2
3NIEKTPOHHBIMHU COOOIIEHUE Ha
OoubnnorexkamMu u 3aHATHH.
30P,
MH(OPMAIIOHHO-
KOMMYHUKAIIMOHH
BI€ CETH
WnTepner).
IToaroroBka k
MPaKTUIECKOMY,
1ab0paTOpHOMY
3aHATHIM
Wroro no pazneny 0,25 0,25 0,25 8,7
2. Tema 2
CamocTosaTenbHoe
WnauBunyansHoe
H3y4eHHe
N cobeceoBaHue.
2.1 O6bemHbIE yqe6H0HvH Wnpusunyansnoe | IIK-1.1, TIK-
4 10,25 0,25 0,25 9,8 Hay4HOU
THUAPOMAIITHHBI cooOlieHue Ha 1.2
JUTEPaTypPHI.
3ansTud. [IpoBepka
ITouck
., | mHAMBUIYaNBEHOTO
JOTOJIHUTENBHOM




HHPOPMAITHH O
teme (paboTta ¢
oubimorpaguuec
KHM
MaTepHajgaMu, ¢
3JICKTPOHHBIMHU
OMOIMOTEKAMH 1
D0P, 3aJlaHKs U €r0
MHPOPMALTUMOHHO- 3ammTa. 3amura
KOMMYHHKAIIMOHH oTyeTa 1o
Bl CETH nabopaTopHO
Wutepuer). pabore.
IToaroroBka k
MPAKTHYECKOMY,
1a60paToOpHOMY
3aHATHSIM,
BBIIIOIHEHHE
MIPAKTUYECKUX
pabor.
HWroro no pazaeny 0,25 0,25 0,25 9,8
3. Tema 3
CamocTosTenbHOe
U3y4eHUE
yueOHoil n
Hay4YHOU
JIUTEPATYPHI.
ITouck
JIOTIOJTHUTEIHHOMI
nHGOPMAITUH 110
(bopmart WNupuBuayansHoe
Teme (paboTa ¢
cobeceloBaHUE.
6ubnaunorpaduyec
M WNupusuayanbHoe
COO00IIIeHNE Ha
3.1 T'ugpoannapatypa u MATEPHATIAMI, © 1 o i IIposepka
;:T OMCTBA yII aBJ}'l/eHl/Iﬂ 4 0,25 0,25 0,25 12 SNICKTPOHHBIMHU I/IH)J,I/IBI/I,;J, aJIBLHOTO TK-1.1, ITK-
yerp yrip ’ ’ ’ OMOIMOTEeKaMH 1 Y 1.2
THIPONIPUBOAAMHU 3a/IaHus ¥ €ro
20P,
3amuTa. 3amnTa
UH(OPMAIIIOHHO-
oT4eTa 1o
KOMMYHHKAIIMOHH .
nabopaTopHO
bI€ CETH
pabore.
WnTepner).
ITonroroBka x
MPaKTHYICCKOMY,
nabopaTopHOMY
3aHATHAM,
BBITIOJTHCHHE
MPaKTHYECKUX
pabor.
Hroro no pazgeny 0,25 0,25 0,25 12
4. Tema 4
CamocTtosaTensHoe
NunuBunyansHOE
H3yYCHHE
N cobeceoBaHue.
y4ueOHOM 1
. WnnuBunyansHoe
HayHHon coo0IIIeHne Ha
4.1 O0beMHBIC JINTEPATYPBHI. IIK-1.1, TI1K-
4 {o025] 025 | 02 | 14 patyp sansTrm. TpoBepka ’
TUAPOTIPUBO/IBI [Monck 1.2
. | uaauBMayamsHOTO
JIOTIOTHUTEIHHOM
3a/IaHus ¥ €T0
HHPOPMAIUH 10
3aIIuTa. 3almTa
Teme (paboTta ¢
oTyeTa 1o
6ubnuorpadpuyec




KHM
MaTrepHuagaMHu, ¢
3JIEKTPOHHBIMHU
OHOIHMOTEKAMU 1
20P,
UHPOPMAITHOHHO-
KOMMYHHKAIIMOHH
BIC CETH nmabopaTopHoOi
Wnrepuer). pabore.
TloaroroBka k
MIPAKTUYECKOMY,
nabopaTopHOMY
3aHSATHAM,
BBIIIOJHEHHE
MPAKTHYECKUX
pabor.
HWroro no pazneny 0,25 0,25 0,2 14
5. Tema 5
CamocTosTenpHoe
H3yYCHUE
y4eOHOI 1
Hay4yHOU
JUTEPATYPHI.
TTonck
JIOIOIHUATEILHOMN
nH(OPMAIUH TI0
bopman WnnusunyansHoe
Teme (pabora ¢
cobeceloBaHHE.
6ubmuorpaduuec
M WNupuBuayansHoe
cooOImeHne Ha
MATCPHANaMM, € o . TIpoBepka
5.1 I'moponuHaMudeckue AIEKTPOHHBIME - 1'POBEP IK-1.1, TIK-
4 10,25 0,2 0,3 12,2 UHJUBUYyJIbHOT'O
nepeaavn OUOINOTEKAMU U 1.2
3a/IaHuUs ¥ €ro
20P,
3aIMTa. 3aIuTa
HHPOPMAITHOHHO-
oT4eTa 1o
KOMMYHHKaIIMOHH .
nabopaTopHO
bIC CETH
pabore.
WnrepHer).
TToaroroBka k
MIPAKTUYECKOMY,
nabopaTopHOMY
3aHSATHAM,
BBITIOJTHEHUE
MPaKTUIECKUX
pabor.
Wroro no pazneny 0,25 0,2 0,3 12,2
6. Tema 6
CaMocCTOsATENBHOE
H3yYCHUE WupuBuayansHoe
y4ueOHOU 1 cobeceI0BaHKE.
Hay4YHOU NunuBunyansHOE
JUTEPaTypHl. COO0IIeHUE Ha
ITouck 3anatuu. [IpoBepka
. IIK-1.1, TIK-
6.1 ITHeBMOIIPUBOIBI 4 | 0,25 0,4 0,25 16 JIONIOJIHUTEIbHON | MHIMBUIYaJIbHOTO 12
uH(OPMAIIUU TI0 3aJIlaHUs ¥ €r0 ’
Teme (pabora ¢ 3ammTa. 3amuTa
oubmuorpadudec OT4EeTa MO
KHM nabopaTtopHoOi
MaTepHaiaMu, ¢ paborte.
AJIEKTPOHHBIMHU




OuOIHOTEKAMH U
20P,
“HGOPMALMOHHO-
KOMMYHHKAI[HOHH
bIE CEeTH
Wnrepner).
IlonroroBka
MPAKTHIECKOMY,
nabopaTopHOMY
3aHITHSM,
BBITIOJTHEHUE
MIPaKTHYECKUX
pabor.

Wroro no pazneny

0,25

0,4

0,25

16

7. Tema 7

7.1 YcrpoiictBa
ABTOMaTHYECKOTO
yIpaBJIeHHs THAPO U
ITHEBMOIIPHBOIAMHU

0,5

0,4

0,5

18

CamocrosTensHoe
U3yUYCHHE
yueOHoil n
Hay4yHOU
JIUTEPATYPHI.
[Touck
JIOTIOTHATENBHON
HHPOPMAITHH 10
Teme (paboTa ¢
oubarorpaguiec
KUM
MaTepHagaMu, ¢
JNIEKTPOHHBIMU
O6ubmmorekaMu 1
20P,
UHPOPMAITUOHHO-
KOMMYHHKAIIMOHH
BIE CETH
WnrepHer).
[Moaroroska k
MPAKTHIECKOMY,
nabopaTopHOMY
3aHATHSM,
BBINOJIHEHNE
MPaKTHYECKUX

pabor.

WnnusunyansHoe
cobecemoBanune.
NnnuBunyansHoe
COO0O0IIIeHIE Ha
3ansTud. [IpoBepka
UHMBUTYaJTBHOTO
3a7aHHUS U €T0
3alITa. 3anmra
OTYETA I10
nabopaTopHO
pabore.

IK-1.1, ITK-
1.2

Wroro no pazneny

0,5

0,4

0,5

18

8. IIpoMeXyTOUHBIH KOHTPOJIb

8.1 3auer

ITonroroBka x
3a4eTy

IK-1.1, ITK-
1.2

HWroro no pazaeny

Hroro 3a CEMECTP

90,7

OK3aMCH

Hroro no JUCHOUIIIINHE

90,7

OK3aMCH




5 Ob6pa3oBaTe/ibHbIE TEXHOJIOTUH

1. TpaguimoHHble 00pa30BaTENIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OpraHU3aIUIo
00pa30BaTeNbHOr0 MpoIiecca, MPEIoIarallyo IPSIMYI0 TPAHCISIUIO 3HAHUN OT
npenojaBaTesis K CTyIeHTY (IPeUMYIIECTBEHHO Ha OCHOBE O0BSICHUTENIbHO-
WUTIOCTPATUBHBIX METOI0B 00yUeHHUs). YueOHast e TeIbHOCTh CTYICHTa HOCUT B TaKUX
YCIIOBHSIX, KaK ITPaBUJIO, PEIPOLYKTUBHBIN XapaKTep.

@opMbl yUeOHBIX 3aHATHI C UCIOJIB30BAHUEM TPATUIIMOHHBIX TEXHOIOTHIA:

HudopmaninonHast 1eK1us — Mocie10BaTeIbHOEe U3JI0KEHUE MaTepraa B
JTUCIHUIUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BEpOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

[IpakTHueckoe 3aHsATHE, TOCBIIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI Y HABBIKOB
10 TIPEJIOKEHHOMY JITOPUTMY .

2. TexHonoruu nMpoOIEeMHOro o0yueHus: — opraHu3zaius o0pa3zoBaTesbHOTO Mpoliecca,
KOTOpas mperoaraeT moCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHNE YUECOHBIX
POOJIEMHBIX CUTYaIHi ISl CTUMYJIUPOBAHHS aKTUBHOW TIO3HABATEIILHON JAEATEIBHOCTH
CTYJCHTOB.

®DopMbI yIeOHBIX 3aHATHH C UCITOJIE30BAHUEM TEXHOJIOTHIA TPOOIIEMHOTO O0yUCHUSI:

[TpoGiieMHas ek — U3JI0KEHUE MaTepuala, IpeanoJaraiolee NoCTaHOBKY
MPOOJIEMHBIX U TMCKYCCHOHHBIX BOITPOCOB, OCBEIICHUE PA3IMYHBIX HAYYHBIX MOIXO0/I0B,
aBTOPCKHE KOMMEHTApPUH, CBSI3aHHBIE C PA3JIMYHBIMUA MOJIETISIMU UHTEPIIPETALIUU
M3y4aeMoro mMaTepuaia.

[TpakTuyeckoe 3aHsTHE B GOPME MPAKTUKYMa — OpraHu3aIus yueOHoi paboThl,
HaIlpaBJICHHAs HA PCIICHHE KOMIUICKCHOHN yueOHO-II03HABaTEILHOM 3aa4M, TPCOYIOIIEH OT
CTYJEHTa IPUMEHEHMSI KaK HAyYHO-TEOPETUUECKUX 3HaHUH, TaK U IPAKTUUYECKUX HABBIKOB.

3. TexHosOrUK MPOEKTHOTO 00YUYEHHUS — OpraHu3anus o0pa3oBaTeIbLHOrO Mpoliecca B
COOTBETCTBHUH C aJITOPUTMOM IOATAITHOTO PELIEeHUs MPOOIEMHON 3aJa4M WU BBITOJIHEHUS
yueOHoro 3aaanud. [IpoekT mpenmnonaraeT COBMECTHYIO y4€OHO-I103HAaBATEIbHYIO
NEeSITeNIbHOCTD TPYIIIBI CTY/IEHTOB, HAIIPaBJIEHHYIO Ha BHIPAOOTKY KOHIIEILIUH, YCTAaHOBJIEHUE
ueneu u 3agad, GOpMyJIHPOBKY 0KHMIaEMBIX PE3YyJIbTaTOB, ONpEAEICHIE IPUHIUIIOB U
METOJIMK pEIIeHNUs TOCTaBJIEHHBIX 33/1a4, INIAHUPOBAaHUE X0/1a pabOThl, MOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATANHYIO PEATU3aLUIO IIaHa pabOThl, IPE3EHTALINIO
pe3yabTaTOB pabOThI, UX OCMBICIICHUE U pedIIeKCHIO.

OCHOBHOM THI MPOEKTOB:

HccnenoBatenbCkuil MPOeKT — CTPYKTypa NpuobInKeHa K popmaTy HayqyHOTO
HCCIIeIOBaHMs (J0Ka3aTeNbCTBO aKTyalIbHOCTH TEMBI, ONpeiesIeHue HayYHOU TPOOIIEMB,
npenMeTa 1 00beKTa UCCiIeI0BaHus, 1IeIeil U 3a/1a4, METOJI0B, ICTOYHHUKOB, BbIIBHIKEHUE
TUIOTE3bI, 000011IeHNEe PEe3YIbTaTOB, BEIBO/IbI, 0003HaYEHHE HOBBIX MPOOIIEM).

4. IHTepakTUBHBIE TEXHOJIOIMH — OPTaHU3alMs 00pa30BaTEIbHOIO Ipolecca,
KOTOpasi mpe/rosiaraeT akTHBHOE U HEJTMHEHHOE B3aUMO/IEHCTBHE BCEX YUaCTHUKOB,
JOCTUKEHHE Ha ATOM OCHOBE JINYHOCTHO 3HAUMMOTO ISl HUX 00pa30BaTeIbHOTO pe3yibTara.
Hapsny co cnenuanu3up-BaHHBIMU TEXHOJIOTHSIMUA TaKOT'O pOjia MPUHIUI HHTEPAKTUBHOCTH
MIPOCJIEKNUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOIOTUH.
NHTepakTUBHOCTD MO/Ipa3yMeBaeT CyObeKT-CyObeKTHbIE OTHOLIEHHS B X0/1€
00pa30BaTeNbHOrO0 MpoIiecca U, Kak CiIe/ICTBUE, JOPMUPOBAHUE caMOpa3BUBAOIIEHCs
MH(POPMAITMOHHO-PECYPCHON CPEJIBI.

@®opMbl yUeOHBIX 3aHATHI C UCMOJIb30BAHUEM CIEIHATU3UPOBAHHBIX HHTEPAKTUBHBIX
TE€XHOJOTHM:

Jlexuust «0OpaTHOM CBSI3M» — JEKIMSA—TIPOBOKALIUS (M3JI0’KEHHE MaTepHralia ¢ 3apaHee
3aIIaHWPOBAHHBIMH OIIMOKaMHM), JIeKIusA-0ecena, TeKIUI-TUCKyCCus, JICKIUs-
peccKoH(epeHIIHs.

5. adopManimoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH —
opraHu3anys 00pa3zoBaTeIbHOTO MPOLECCca, OCHOBAHHAS HA TPUMEHEHUN



CHEIMaTU3UPOBAHHBIX MPOTPAMMHBIX CPEJl M1 TEXHUUECKUX CPEACTB pabOTHI €
nHpopMaIuen.
®DopMbl yUeOHBIX 3aHATUH C UCIIOJIb30BaHUEM MH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:
Jlexusa-Bu3yanu3anus — U3JI0KEHUE COJIEPIKAHMS COMMPOBOXKIACTCS MPE3CHTAINEH
(memoHcTparuen yaeOHbIX MaTeprasoB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX
CUCTEMax, B T.4. WILTIOCTPATUBHBIX, TpadUUECKUX, ayIM0- ¥ BUACOMATEPHUATIOB).
[TpakTrueckoe 3aHsaTHE B (hOpPME MPE3CHTAIIUN — MPEJCTaBICHUE PE3yJIbTaTOB
MIPOCKTHOM WJIM UCCIIEA0BATEIIBCKOM IEITEIbHOCTH C UCIIOJIb30BAaHUEM
CHEeIUaTU3UPOBAHHBIX MPOTPAMMHBIX CpEl.

6 YueOHO-MeTOqHYeCKOE 0OOecTIeYeHHe CAMOCTOATEIbLHOM padoThl 00yYarommuXxcst

[IpencraBieHo B npusaoxeHuu 1.

7 OueHO4YHbIE CPEACTBA VISl IPOBEICHUsI IPOMEKYTOYHOM ATTeCTAllUN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe U CUMILTUHBI

a) OcHoBHas JMTEpaTypa:

1. Haropusiit, B.C. CpenctBa aBTOMAaTUKH THAPO- U THEBMOCHCTEM : yueOHOE
nocobue / B.C. Haropusiii. — Caunkt-IletepOypr : Jlans, 2014. — 448 c. — ISBN 978-5-
8114-1652-3. — Tekcr : 2NeKTPOHHBIHN // DIEKTpOHHO-O0MOIHMOTEeYHast cucTteMa «JlaHby :
[caiiT]. — URL: https://e.lanbook.com/book/52612

0) /lomoJiHUTEIbHAS JINTEPATYypa:

1. 'mppomexanuka [DnekTpoHHbI pecypc] : npaktukyM / A. JI. Konsra, B. C.
Barun, A. U. Kypoukusn, b. M. 'a66acoB ; MI'TY. - [2-e u3a., moarot. mo ned. u3a. 2017 r.].
- Marnuroropck : MI'TVY, 2018. - 1 sanexrpon. ont. auck (CD-ROM). - Pexxum gocryna
https://magtu.informsystema.ru/uploader/fileUpload?
name=3466.pdf&show=dcatalogues/1/1514288/3466.pdf&view=true - MakpooOBEKT.

2. ITlpakTukyM mo 3iexkTporujpoaromaruke : npaktukyMm / A. JI. Komsra, B. B.
Toumnkun, B. C. be3epxuuii [u ap.] ; Marauroropckuii roc. Texuuueckuii yu-t um. I'. W.
Hocosa. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2502. - Texkcr
JJIEKTPOHHBIN.

3. OcHOBBI (PYHKIIMOHUPOBAHUS THIPO- U AJIEKTPONPUBOAOB : pakTukyM / B. C. Barus,
A. M. ®unaros, A. JI. Konera [u ap.]. - Marautoropck : MI'TVY, 2014. - 190 c. : wi., Tabm. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/3778. - Tekcr
HEIOCPEICTBEHHBIM.

4. TIponopMOHATBHBIN THIPONPUBOJ [ DIEKTPOHHBIN pecypc| : TabopaToOpHBINA
npaktu-kym / E. 0. Marnko, Y. M. Kytny0aes, O. P. [landpunosa, . I'. Yco ; MI'TV. -
Marnu-toropck : MI'TY, 2017. - 1 anextpos. onT. auck (CD-ROM). - Pexxum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3368.pdf&show=dcatalogues/1/1139178/3368.pdf&view=true. - MakpooOBEKT.

5. Konwra A Jl., IBanoB C.A., Tounmnkus B.B., ®unator A.M., 3a10poxKHbIH
B.J1., Barun B.C. OcHOBBI (yHKIIMOHUPOBAHUS TUAPABIUIECKIX CUCTEM
MeTaJuTypruueckoro o0opynoBanus: yued. nocodue. Maruutoropek: M3n-Bo MarHuToropek.
roc. TexH. yH-Ta uM. I".'M.Hocoga, 2011. - 197 ¢c. (nonymeno YMO no



00pa3oBaHMIO B 00JIaCTH METAJUTYPTUH B KAYECTBE YUeOHOTO TTOCOOUS /TSl CTYJEHTOB
BBICIIMX Y4eOHBIX 3aBe/IeHUH, 00yUYaroINXCs MO CreNUalIbHOCTH «MeTamtypruyeckue
MamuHbl 1 obopyaoBanue»). ISBN 978-5-9967-0224-4.

6. ['uppaBiarueckuii MPUBOJ U CPEACTBA aBTOMATU3ALMU METAJLTyPruuecKUX MAalIHH :
yueOnuk mis By3oB / H. A. Uuuenes, B. B. Toumnkun, A. B. Hedenos, C. H. backos ;
MunuctepcTBo o6pazoBanus U Hayku P® ; HoBorpounkuii punmman MUCuC. - HoBotpowurix :
H® HUTY MUCuC, 2017. - 197 c. : ni., Tadi., cxeMsl. - ISBN 978-5-903472-29-1. - Tekcr :
HEMOCPEACTBEHHbIH.

7. Tounnkun B.B., ®unatos A.M., IBanos C.A., Unuene H.A., Koasra A.JI.,

Barun B.C. HccrnenoBanue paboThl U XapaKTEPUCTUK FIEMEHTOB THIPOINPUBOJIA METAJLUTYPrU
-4eCKUX MalluH: yueb. mocodbue. Maruuroropck: M3n-so MarHutoropck. roc. TeXH. yH-Ta
uM. I.M1.Hocoga, 2014. - 207 c. (nonmymieno YMO no 00pa3oBaHuI0 B 00J1aCTH METAJUTYPIHH
B KauecTBe Y4eOHOro ocoOUst sl CTYICHTOB BBICIIUX YU€OHBIX 3aBeJe-HHM, 00y4aromuxcs
IO crenranbHOCTH «MeTalmyprudeckrue MalliuHbl 1 060pyaoBa-uue»). ISBN 978-5-9967-
0451-4.

B) MeToanueckue ykasaHus:

1. OcHOBBI (HYHKIIMOHUPOBAHUS TUAPABIUYECKIX CUCTEM METAJLTypruiecKoro
obopynoBanus. JlabopaTOpHBI MPAKTUKYM 110 TUAPONPUBOLY U THIpoaBToMaThke [Teker] :
yuebHoe nocobue / B. B. Tounnkun, A. M. @unaros, B. JI. 3anopoxHslii u ap.;

HoBotpounk. ¢un. Mock. roc. uH-Ta craneil u craaBoB (TexHonorud. yu-ta); MI'TY. - Mar-
HuToropck: [6. u.], 2009. - 105 c. : cxemsl, Tab1.

2. IIponopuimoHanbHbIM THAPONPUBOL : TabopaTtopHblii npaktukym / E. FO. Marko, U.
M. Kytny6aes, O. P. [Tandunosa, U. I'. Ycos ; MI'TY. - Maruutoropck : MI'TY, 2017. - 1
JJIEKTPOH. OIT. JIACK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1905. - TekcT : 37€KTPOHHBIH..

3. Manko E.1O., YcoB N.T'., Kyrny6aes .M. 'mapomexanuka: Metogunieckue
yKa3aHMsI K KOHTPOJIBHBIM paboTam Juist cTyAeHToB HanpasiaeHuii 190100, 150400, 150900 u
cnernmansHocTeit 190205, 260301, 260303, 151001, 150400 Bcex ¢popm 00yueHUS..
Marnuroropck: I'OY BIIO « MI'TVY», 2009. 25c.

4. Tlomnog, I1. E. I'mapornHeBMONPUBO]T TEXHOIOTUYECKOTO 000PYI0BaHUS : yueOHOE
nocobue / I1. E. Tlomos, /1. A. bnoxun, I1. B. HazapoB. — Omck : OMI'TY, 2022. — 82 ¢c. —
ISBN 978-5-8149-3443-7. — TekcT : 31eKTpoHHbIH // JIaHb : 31eKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/343601 (mata oOpamenus: 16.02.2024). —
Pexxum noctymna: asis aBTOpuU3. MOJIb30BaTENEH.

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:



IIporpammHoe obecnevyenune

Haumenosanue N
10 Ne noroBopa Cpoxk nercTBUSI TMIICH3UN
7Zip cB00OOIHO pacnpocTpansemoe [10 0eccpovHO
ACKOH Kommac
D 5.16 H-261-17 ot 16.03.2017 06eccpouHo
g‘(fll\od WinMachine | 7 6> 15 or 15.02.2012 GecepouHo
DJIEKTPOHHBIE
TJIaKaThI 110
MYCIIAIIIINHE K-278-11 ot 15.07.2011 0eccpovHO
"I'mapaBnuka u
rugponpuBon”
DIIeKTPOHHBIE
FLIAKATBI O KYPEY | e 92712 ot 11.09.2012 Geccpouro
I'unpaBnuka u
ruaporpuBoa”
FAR Manager cB000HO pactpocTtpansemoe [10 6eccpoyHo
IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
HasBanue kypca Ccpuika
OnekTpoHHas 6a3a nepuogudeckux uznanuii 000 e
JIBIC» https://eivis.ru/
HarmonansHas mHGOpPMAIIMOHHO-aHATUTHYECKAST URL:
cucreMa — Poccuiicknii MHIEKC HAyYHOTO ITUTUpOBaHKs | https://elibrary.ru/project risc.
(PUHII) asp
®denepanbHOE TOCYAAPCTBEHHOE OF0KETHOE
yupexjeHue «PenepanbHbIi HHCTUTYT URL: http://www]1.fips.ru/
IIPOMBIIIIIEHHON COOCTBEHHOCTU»

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOILYJIs1)

MarepuanabHO-TEXHHUECKOE 00eCTIeYeHNEe AUCIUIIINHBI BKIIOYALT:

1. YueOHble ayiuTOpUN AJIs IPOBEACHUS 3aHATHH JIEKIIMOHHOIO TUIA!
MyJIbTUMEUITHBIE CPEJICTBA XPAaHEHUS], Iepelaul U

npeJcTaBiIeHus] HHpOpMaluu

2. Y4eOHble ayIUTOPUH IJI TPOBEICHUS PAKTUYECKUX U Ja0OPAaTOPHBIX 3aHITUH,
IPYNNOBBIX U MHAUBUAYAIbHBIX KOHCYJbTAIMH, TEKYIIEr0 KOHTPOJIS U

MIPOMEXKYTOUHO aTTecTaliy: epcoHaIbHble KOMIbIOTEPHI ¢ makeToM MS Office,
BbIX0I0M B IHTEpHET U € JOCTYIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO
Cpely YHUBEpCUTETa

3. AynuTopuu A CaMOCTOSITENIbHOM paOOThl: KOMITBIOTEPHBIE KIIACChI; YUTATILHBIE
3aJpl OMOIMOTEKH: IEpCOHaIbHbIE KOMIIBIOTEPHI ¢ makeToM MS Office, BbI-

x0J10M B IHTE€pHET U C 10CTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
o0pa3oBaTeNnbHYI0 Cpelly YHUBEpCUTETA

4. TlomemeHue y1si XpaHEHUS U TPOPUITAKTHIECKOTO 00CTy )KHBAaHUS YI€OHOTO
obopynoBanus: CTeuiaku sl XpaHEeHUsT y9eOHO-HATJIATHBIX TOCOOH 1

y4eOHO-METOUUECKON JOKYMEHTAIUH.



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOATEILHON PadoThl 00yYAOIIUXCS

Ilpumepnuie 3a0auu no meme «'uapomManiuHb)

Bapaua 1. [lnacmunyamwiii Hacoc umeem cledyrowue pasmepol.
ouamemp  6HympenHeu  nogepxHocmu  cmamopa D=100 mm;
axcyenmpucumem e=10 mm, morwuna niacmun 6 = 3 M, WUPUHA
nracmun b = 40 mm. Onpedenums MOWHOCHb, NOMPEONAEMYIO HACOCOM
npu yacmome eépawerus n = 1450 o6/mun u 0aenenuu Ha 6vix00e U3

Hacoca p = 5 MIla. Mexanuueckuii K.n.0. npuHamos paguvim iy = (.

3agaua 2. Ha pucynke npeocmagnena KOHCMPYKMUGHAsl cxema
2UOPO3aMKA, NPOXOOHOE cevenue KOMopo2o OMKPblaemcs npu nooade

6 nojaocmeb A ynpasejiouieco nonmoka IHCUOKOCMU € Oa6IeHUeM Py

Onpedeﬂumb, npu KAaxkom MUHUMAJIbHOM 3HAYEHUU py MOJIKameib

nopwHs 1 cmodcem OmKpbImMb WAPUKOBLIL KIANAH, eClU U3BECHHO:
npeosapumenvroe ycuaue npyxcunvl 2 F'= 50 H; D = 25 um, d= 15 mm, p; = 0,5 Mlla, p> = 0,2
Mlla. Cunamu mpenus npenebpeus.

|11

|
3anaua 3. Ha pucyuke uzoopasgicena cxema pe2yiupyemozo ) ' %
1
ueonvuamozo opoccens. Onpedenums, Ha Kakoe Py

paccmosinue | Heobxo00uMo 608UHYMb USTY 8 = =
opoccenupyiowee omeepcmue 0Jisi 0becneyerus nepenaod 7777 ,/277777777%

oasnenus A, = pi— p2 = 3 Mlla, ecnu y2on uenvt o = 30°, L 1

ouamemp Opoccenupyioueco omeepcmusi D = 6 mm, e2o

K02¢uyuenm pacxooa u = 0,8, pacxoo scuokocmu Q = 1,2 1/c, nnomnocmuv paboueti Hcuokocmu
p = 900 ke/m3.

Vkazanue. Ilnowaow opoccenupyroweco konbya onpedeiums no npubaudxceHHou gopmyne S = Sy —
Sh, 20e Sp—nnowaov omeepcmus, Sy — naowads uenvl 6 cevenuu 1—I.

Ilpumepnuwie 3a0auu no meme «I'uoponpueoowt»

3anaua 1. Ha pucynke npedcmasnena

KOHCMPYKMUBHAS CXeMA pe2yisimopa pacxood P
(knanam, obecneuusarowuti NOCMOAHCMBO

pacxooa). On cocmoum u3 kopnyca 1 ¢ =

Opoccenupyoumumu omeepcmusimu 4, no0BUNCHO20 —d—z———=— : | ©
naynsicepa 3 ¢ Opoccerupyrowum omsepemuem 2 u =
npyascunvl 5. Onpedenums, npu KaKom 3Ha4eHul

A

Pe P



cunvl npysicunsl Fnp pecynamop 6yoem obecneuusams pacxoo Q = 5 a/mun, eciu ouamempul D = 20
mm, d = 3 mm; kosghguyuenmol pacxooa opoccerupyrouwgux omsepcmuii i = 0,8, nromnocmo
paboueii acuoxocmu p = 900 ke/m’. Cuumams, umo 6 npedenax paboue2o x00a NAYHICEPA CUld
APYIHCUHBI OCMAEMCA-TIOCTOSTHHOM.

3anaua 2. Ha pucynke npedcmasieHa KOHCMPYKMUBHASL CXeMd 1 2 3 4 5
pe2yaamopa pacxooa (Kianau, obecneuusarouull NOCMosIHCMeEo 7 frrts L L -
pacxooa). On cocmoum uz kopnyca 1 ¢ Opoccenupyrowumu / / - Z’
€ 5
omeepcmusmu 4, nodsudicHo2o niywoicepa 3 ¢ opoccenupyrouum - A [y K . T /\/ 1 [P
omeepcmuem 2 u npyscunsl 5. Onpedenumn, npu KaKkom \\3\\\\\{1 \,1
3HaueHuu cunsl npyicunsvl Fn, pecynamop 6yoem obecneuusams ;///////;‘;7744477777?/
]

pacxoo Q = 5 a/mun, ecau ouamempor D = 20 um, d = 3 mm;
Ko3ghhuyuenmol pacxooa opoccenupyiowux omsepcmuti 4 = 0,8, nromunocme paboueit HcuoKoCcmu p
= 900 xe/m*. Cyumamu, umo 6 npedenax pabouezo x00a NIYHICEPA CUNA NPYICUHBL
0CMaemcs-noOCmMosHHOIL.

3apaua 3. JKuokocmo ¢ niomnocmoio p = 900 ke/m> u esizkocmoro v = 0,01 Cm nacnemaemcs no
20pU30HMANLHOMY mpyoonposody onrunou | = 4 m u ouamempom d — 25 mm. Onpedenums oasnenue
8 HAYANbHOM CeYeHUU, ecliu 8 KOHeYHOM cedeHuu mpyoonpoeooa oasienue ammocgeproe, pacxoo

arcuokocmu Q = 6 n/c; wepoxosamocms cmenok mpyoonpogooa A = 0,06 mm.

Ilpumepnuwie 3a0auu no meme «l'uopoaemomamuxa»

3anaua 1. Bo30yx noo uzduimounsvim 0asieHuem pg nooaemcsi K
nneemooamuuxy oemanu A. Ilpoxoos uepes nnesmoopoccens [] ¢ npoxoonvim
ceuenuem (Ouamempom d= 1 mm), 3amem uepes 3a3op, 06pazyemvili cpe3om
conna C u nosepxnocmoio demanu A, 6030yx nocmynaem 6 ammocgepy.

Onpedenums, npu KaKom 3asope x nokazarue maHomempa M 6yoem pasHo

0,5po, ecnu ouamemp cpesa conna d>=1,5 mm. Kosgpguyuenmur pacxooa

yepe3 opoccendv /] u 3a30p 00unakoswl. Cuumams 8030VX HECIHCUMACMYIM, €20 77777777777 777
ckopocmb 6 kamepax B u K pasna nynio.

3anaua 2. Ha pucyHnke nokasas rujgpoannapar, .: ‘\f }5
Ha3zHauYeHHE KOTOPOTO 3aKIF0YAETCS B TOM, UTO B CIIydae N 7/ 7
paspyieHus TpyoomnpoBosa 1 kinamnan 3 nepekpbIiBaeT a 81
= Z

OTBEPCTHE 2 ¥ TEM CaMbIM IMPEISATCTBYET BEIOPOCY Py

S — -1
paboueil )KUAKOCTH U3 THAPOCHCTEMBI. [Ipi HOpManbHOM —

\ZIII Y
paboTe mepenaj 1aBiIeHUs B TOJOCTSIX a U B, %
00YCIIOBIIEHHBII CONPOTHBIIEHNEM OTBEpPCTHIA 4, Ll



Cxema 1 Cxema 2

HEJOCTAaTOYEH IS CXKATHUs IPYKUHBI 5 U KJamnaH 2 1moj JeHCTBUEM CHUIIBI ITPEIBAPUTEIILHOTO
nomkarus npyxunsl Fo =200 H HaxonuTtces B kpaitHeM IpaBoM MOJI0KeHUH. ONpeaenuTh
MUHUMAaJbHOE 3HaYeHHE pacxona Q, mpu KOTOPOM KJlanaH 3 HauHeT IepeMeniaThCsi BIEBO, €CIIU
U3BECTHO: D = 20 MM; cymMMapHas TI0maas oTBepethii 4 So = 0,5 cm?; ko duiuenT pacxoaa
orBepctuii U = 0,62; MIOTHOCTH XUAKOCTH p = 900 Kr/™mM3.

Beoipazuts B 0011eM BuJie CUITy, ¢ KOTOPOH KianaH 3 OyneT NpuXKUMaThCs K CelTy B cilydae
paspyiueHust TpyoonpoBoja 1, MpuHIB: MaKCUMaJbHBIA XOJI KJIallaHA X; JKECTKOCTh NPYXKHHBI C;
nuaMeTp otBepctus 2d; aBieHHE Ha BXOJE B THIPOAINIIAPAT Py

IIpumepHoe 3axanue mo JjadbopaTtopHoii padore.

[To ucxoaHbIM TaHHBIM IS AIBYX THAPOCUCTEM, TTOKA3aHHBIX Ha pUC. 1, OnpenenuTh
CKOPOCTHBIE U CUJIOBBIC TTapaMeTphl THAPOIMINHApa. Pe3ynbrarel BBecTH B Ta0uily. OObICHUTD
MOJTY4YECHHBIE PE3YyJIbTATHI.

XEMA T M 2

nparod xod 1 npaou xod /i
oopamvisl Xod o0pamysi Xo0
DaCrpegenumes Pacrpegenumesis
L g

0paImHbIL KAGNaH
[lpedoxparumensHsii
K

Pucynok 1 — I'mapaBinueckue cxeMbl MOAKIIOYEHUS THIPOIUINHIPA



IIpssmont xox

OOpaTHBIi X0

IIpssmont xox

OO0paTHBIii X0

Huamertp
nopuHa D, MM

HuameTtp mroka
d, MM

JlaBneHnue
HOMUHAJIBHOE P,
MlIIa

HomunansHbIN
pacxox Q, Ji/mMuH

IInomans
MOPIITHEBOM
MOJIOCTH, SII

IInomans
IITOKOBOM
ITOJIOCTH, SIIT

CkopocTh mTOKA
v, M/C

Ycunue Ha
mroke F, H

DNEeKTPOrUAPABIANYECKAS CXeMa C IPUMEHEeHUEeM TU3bIOHKIIUU
Jlst 3arpy3Ku ¥ BBITPY3KH JIeTaliell ABEPh KOTJIA TOJDKHA OBITh OTKPHITa Ha KOPOTKOE Bpemst. Jliis

OTKPBITHSI M 3aKPBITHS IBEPU CIYKUT JBYXCTOPOHHUH LIWIMHJP. Y IPABICHAE HAIUHIPOM

BO3MOHO, KaK C IIOMOIIIBIO py‘-IHOfI KHOIIKH, TaK U OT HoxkHOM nemanu. Ilocie okoHUaHUSA

BO3JCHCTBUS Ha COOTBCTCTBYIOIIYIO KHOIIKY WJIA ICAAJIb MUJIIMHAP AOJIPKCH COBCPUINTDH O6paTHBII71

X0 U 3aKpPLITh IBEPb KOTJIA.
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1 QJICKTPHUYCCKAA CXEMa C NMECPCKIIOYarOMMMN KOHTaKTaMH ( CaMOCTOSITeJILHO)
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2 DJIEeKTpHYEcKas cXeMa ¢ HOPMAJILHO PAa30MKHYTHIMH KOHTAKTaMH
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3. Cucrema ynpaspJieHHs NOCJI€I0BATEILHOCTBIO 1eCTBUIA MO JaBJIEHUIO U MY TH

Hlar 1

3anonHuTe (PyHKIMOHAIBHYIO quarpammy. IloMHuUTE, 4TO yCIoBHS 3aIlycKa 3aJaHbl B OIIMCAHUU
npo6aembl. O003HaYbTE KOHEUHBIN BBIKIIIOYATENb, KOTOPBI KOHTPOJIHUPYET KpaiiHee BepXHee
MOJIO’KEHUE MITOKA Kak S1 m S2 11t KpallHEero HUXKHETO MOJIOKEHHUS.
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Ilar 2. H300pa3uTe ruapaBIHYECKYI0 CXEMY

* JInst ynpaBiieHUs THIPABINYECKUM IIWJIMHIPOM IpUMEHUTE 4/2 311eKTpoMar HUTHBIN
pacrpeaenTens ¢ IPYKUHHBIM BO3BPATOM.

* [ToHmXeHne CKOPOCTH JT0JKHO MPOU3BOIUTHCS JISl IOTOKA, TEKYILETro B IPOCCETUPYIOLIUIT
KJIallaH, a He JUIsl TOTOKA, TeKYILEro 13 Hero.

® HOMHI/ITC, 4TO BEC 3a1IpeCCOBOYHOIO HpI/ICHOCO6J'ICHI/I$I CO3AacCT paCTATUBAOIIYTIO CUJTY Ha IITOKC.

* [TonoxeHre KOHEUHOTO BRIKJIIOYATEIIS HAa CXeMe 0003HaUaeTCst BCpTI/IKaJ'H:HOI\/'I qepToﬁ (l)
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lar 3.U300pa3uTe 3JIeKTPHUYECKYIO CXEMY

IlonoxxeHus pene:

pene K1 BKITIOUEHO: pacTpeIeIuTellb MEPEKIIIOUEH, IIITOK BhIIBUTACTCS,

pesie K2 BKIIIOYEHO: ITOK B KpalilHEM BTSHYTOM IOJIOKEHUH,

pene K3 BKIFOYEHO: IIPCBLIICHUC NAaBJICHUA,

pene K4 BKIFOYEHO: IITOK BTATHBACTCS
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ITHEBMOABTOMATHUKA. Pazpabotath cuctemMy yIpaBjieHHUsI THEBMOIIPUBOIOM s 4
MTHEBMO/IBUTaTeJIel 10 3a/1aHHOM LIUKIIOTpamMMe.
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IMJPOABTOMATUKA. Pa3paboraTh peneiiHO-KOHTaKTHYIO CUCTEMY YIIPaBICHUS
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TUAPOIIPUBOAOM aBTOMATHUUECKOU JTUHUU TI0 3aJaHHOM IIUKJIOTPaMMe

I'MAPOABTOMATUKA. Pa3zpaboraTh cuctemy yInpaBieHHs MPONOPIHOHATIBLHBIM

TUAPOIIPUBOAOM JIJIsl aBTOMATHYECKOM JIMHUM C UCTIOIb30BAHUEM KOHTPOJIEpa KOHTPOJUIepa
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IIpunoxenne 2

OueHouHble cpeaCTBA J1JIsl MPOBeIeHUs MPOMEKYTOUHOM aTTecTAIMU
a) [lnannpyemble pe3y/ibTaThl 00y4eHHs U OLIEHOYHBIE CPEICTBA [JIA IPOBEAeHHs MPOMEKYTOUYHON aTTeCTAlNH:

Kon

NuaukaTop JOCTUKEHHS] KOMIIETEHLIUN
HHIUKATOpa

OneHouHble CpeCTBA

IIK-1: Cnioco0en pa3padarbiBaTh NPOEKTHbIE HHHOBAIIMOHHbIE PellIeHUs 10 MOJIEPHU3ALMU FOPHBIX MAIIMHBI U 000PYI0BAHUS PA3JTHYHOTO

(l)yHKIII/IOHaJII)HOI‘O HA3HAYCHHUA B PA3JINYHBIX KIIUMATUIECCKUX,

TOPHOI'€OJIO'HYECCKHUX U TOPHOTEXHUYECCKHUX YCIO0BUSX

TIK-1.1: OOOCHOBBIBAET TEXHOJOTHIO U MEXAHU3ALUIO
TOpHBIX PadOT, METOAbl NPOPUIAKTUKN aBapuid
MaliuH ¥ 000pyAOBaHUS, CIIOCOOBI JIMKBHIAINH
X IOCJIEICTBUN

1. UYto Ha3bIBaeTCs TUAPONPUBOAOM, a UTO THAPOIIEpEIaueii?
2. Kak genarcs mo sHEpreTuuecKOMY IPUHITUITY THIPOIIPUBO/IBI
U TUApoIepenadn?

3. B uyem 3aximouaercs MNpUHIOUN JCHCTBUSL  0OBEMHOIO
rugponpuBoga’?
4. KakoBbl OTHOCUTEIIbHbIE JOCTOMHCTBA U  HEIOCTaTKU

00BEMHBIX THAPOINPHUBOAOB IO CPAaBHEHUIO C DJIEKTpoleperayaMu,
MEXaHUYeCKUMH NepeayaMy, THeBMorepeaadyaMu?

5. B kakux TuaponpHBOJaxX MOXHO PEBEPCHPOBATH JBHKEHHE
TUIPOJIBUTATENS U KAaK 3TO OCYIIECTBISETCS?

6. Kakoe BiusHue Ha paboOTy THIPONPHUBOAA OKa3bIBAETCS
BSI3KOCTh paboueil kuakoctu?

7. Ha pabore Kakux THIPONPUBONOB U KaK CKa3bIBaeTCs
C)KMMAaeMOCTb paboyeil JKUIKOCTH?

8. Kakyio pomp B  pabote
BO3/IyXOHACHIIIEHUE pabove )KUIKOCTH?

9. KakoBel  gocTOMHCTBA U
LIECTEPEHHBIX U MJIACTUHYATHIX HACOCOB?

10. KakoBbl CXOACTBa M OTIMYHUS PATUAIBHO — TOPIIHEBBIX U
AKCHAJIBHO — MOPIIHEBBIX HACOCOB?

11. Yrto Ha3bBaercs pabounM o0OBEMOM Hacoca, B KaKHX
eIMHUIIAX OH U3MEPSETCs?

12.  Yro Takoe KOMIIpECCHs )KUAKOCTH B HIECTEPEHHOM Hacoce?

THJIPONIPUBO/IA  WIpPaeT

HEOOCTAaTKHU MOPIIHECBBIX

13. OrtHolleHWEM KaKuMX BEIUYMH  SBIISIETCI  OOBEMHEBIN,




Kon
WHJIUKaTOpa

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

MEXaHMYECKUM, rusipaBinueckuid u nojaubii KII1/{ nacoco?

14. Kakumu cmocobamMu peryaupyrOT ToAadyd  OO0OBEMHBIX
HacoCOB?

15. Korama nmpuMeHSIOT TUAPOLMIMHAPHI C OJHOCTOPOHHUM H
JIBYCTOPOHHUM IITOKOM?

16. Uro  yuuthiBaercs  OOBEMHBIM, TUJIPABIUYECKUM U
mexannueckuM KIIJ[ rugpormaunapa?

17. B xakoMm HarpaBJICHHH MOPIIECHB OyAET ABUTaThCs OBICTpEE U
noyeMmy, eciu OyAyT I10/1aBaThCsl OJMHAKOBBIE pacxojibl paboueit
XKHUJIKOCTH B IITOKOBYIO U B TIOPIIHEBYIO MOJIOCTh MU(HEPEeHIIHATHLHOTO
TUJIpOLUIMHApa?

18. Kaxkue ycTpoiicTBa IPUMEHSIOTCS U1l TOPMOYKEHUS [TOPILIHS B
KpaliHUX €ro MOJIOKEHUX?

19. Kakoe BnusHMEe Ha paboTy OOBEMHOrO THUIAPOABUTATEIS
OKa3bIBaET NPOTUBOJABICHHUE?

20. Kakumu crnocobamMu  MOXHO  PETyJUpOBaTh  YacTOTY
BpallleHUs1 THIPOMOTOPOB?

21. Yro Ha3pIBaeTcss paboYMM OOBEMOM T'MIPOMOTOpa M Kakoe
BJIMSIHUE OH OKa3bIBA€T HA YaCTOTY BpallleHus poropa’?

22. Kak xiaccupuuupyroT pacnpeaeauTeIbHble YCTpoicTBa 1O
KOHCTPYKTHUBHBIM NpU3HAKaM?

23. B kakux cayyasx B THUJPOIPHUBOJAAX  MPUMEHSIOT
30JI0THUKOBBIE, KPAaHOBBIE U KJIAlIAHHbIE PACIPEISIUTENH KUIKOCTH?

24. Kak ompenensioT MOTEpH  JaBIEHUS B  ammaparax
pacnpeneneHus?

25. Kak  kimaccupUUUPYIOTCS  KJamaHbl — JIaBJIGHUS B
ruaponpuBoaa’?

26. Jlns dYero NPUMEHSIOTCS  PeNyKIHOHHBbIE, OOpaTHbIE
MIepeMBHbIE U MTPeI0XPaHUTENbHbIE KJIallaHbl?

27. Jlns dYero B THUAPONPHUBOJAX INPUMEHSIOT JIPOCCEJIBHBIE




Kon
WHJIUKaTOpa

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

ycTpoiicTBa?

28. Ot 4yero 3aBUCAT MECTHBIE TMJPAaBIWYECKUE IIOTEPU B
Jpoccensix?

29. B kakux MecTax THPONPHUBOJIA YCTAHABIUBAIOTCS (UIBTPHI?

30. Kak onpenensercss fuaMeTp TUIpOJIMHUU THAPOIPUBOIA?

31. Kakumu cmocobamMu  OCYHIIECTBISIETCS  OECcCTyIeHYaToe
pEryJaupoBaHUE CKOPOCTH BBIXOJHOTO 3BEHAa B  THAPOIPHUBOAAX
o0BemMHoOro Trmna’?

32. Kakoil cnoco0 peryaupoBaHHE CKOPOCTH ABHMXKEHHs Oosee
SKOHOMMYEH?

33. Korga B cucreme IugponpuBojia NMPUMEHSIOT JPOCCENH, a
KOI'JIa - PEryJIsITOpbl HOTOKA?

34. KakoBbl JOCTOMHCTBA U HEAOCTATKM CXEM THMJPOIPHUBOJA C
3aMKHYTOH U pa30MKHYTOM IIUPKYJISIMOHHOMN XuAKOCTH?

35. Yem otnuyaercs chelALIMA TMIPONPUBOL OT OOBIYHOTO
ruaponpuBoaa’?

36. KakoB npHHIMN AEUCTBUS THAPOJAUHAMUYECKUX Mepeaay?

37. B KaKUX TOPHBIX MaIlInHax MIPUMEHSIFOTCS
TUAPOJIMHAMUYECKHE Mepe1aun?

38. Kak KOHCTpYKTHUBHO BBINOJIHAIOTCS TuapoMydTa?

39. KakoBbl OCHOBHBIE BHEUIHHE MapaMeTpbl THAPOMY(TH U
THJIPOTpaHCHOPMATOPOB?

40. KakoBbl JOCTOMHCTBA M HEAOCTAaTKU TUIPOIMHAMHYECKUX
nepenau?

41. KakoBbl OCHOBHbIE TpeOOBaHUs, MPEAbSBISIEMbIE K pab0UnNM
XKHUAKOCTAM I'MIPOIMHAMUYECKHX Niepeaayd?

42. Yro Ha3bIBAIOT NIEPEAATOYHBIM OTHOUIEHUEM U CKOJIbKEHUEM
TUIPOIMHAMUYECKON niepefaun?

43. KakoBa BHEIIHSS XapaKTEPUCTHKA TUAPOMYPTHI?

44. Kakumu crnocobaMd M YCTPOHCTBAMHU M3MEHSIOT BUJ




Kon

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

MHAMKATOpa

MOMEHTHOH XapaKTepUCTUKU TUAPOMYPTHI?

45. KakoBbl OCHOBHBIE KOHCTPYKTUBHBIE pa3iuuus MEXIY
rusipomydroit u ruaporpanchopmaTopom?

46. Yo Ha3bIBAIOT k02 punmeHTOM TpaHnchopmanuu
rujponepenayn’?

47. Yewm oTnMyaeTCs BHEIIHUE XAPAKTCPUCTUKH TUAPOMY(DTHI U
ruziporpanpopmaropa’?

48. Kakue rugpomMy(Thl Ha3BIBAIOTCS PETYINPYEMBIMU?

49. TI'ne npuUMEHSIOTCS THAPOMEXaHUYECKHE Tiepeadn?

50. Yro Ha3bIBAIOT MTHEBMOMIPUBOIOM?

51. KakoBbl JOCTOMHCTBA M HEAOCTAaTKH IHEBMATUYECKOI'O
npuBoja?

52. Kakme  ypaBHEHMs  HUCHOJB3YIOTCA  IIpU  pacyere
TTHEBMOTIPU-BOJIOB?

53. Kak paccuuThIBAIOTCSl MOTEpH MAABICHHUS B TPyOONpoOBOJaX
ITHEBMOCETH?

54. Kak ompenensieTcss pacxoj Bo3jyxa Mo TpyOompoBoay mHpu
3a/IaHHOM IIepenaje AaBJeHus?

55. Kak onpenensercs ce4eHUE BO3AYXONPOBOJA IO Pacxony U
JIOITyCTUMON CKOPOCTH BO3]lyXa B TpyOe?

56. Kak knaccuguuupyroTcsi THEBMOBUTATETH?

57. Kaxossl OCHOBHBIE pacyeTHbIe rapameTpbl
ITHEBMO/IBUTaTe-JIel ¥ KaK OHU ONPEENISIOTCs ?

58. Kakwue 3amiuTHBIE ¥ yNPABISIOLUINE yCTPOUCTBA IPUMEHSIOTCS
B MHEBMOMPHBO1ax? KakoBbl 0COOEHHOCTH WX KOHCTPYKIIUU U pabOThI?

59. Kak ocymiecTBisieTcsi SHEpProodecneuyeHne MHEBMOIPUBOIOB
1 KaKoBa CXeMa ITHEBMOCETH?

60. KakoBbl 0COOEHHOCTH KCIUTyaTalluy ITHEBMONIPUBOI0B?

TTK-1.2:

Hcnonb3yer  uu¢ppoBble  HMHPOPMALUOHHBIC

IIpakTHYeckoe 3a1aHHe
Cocmagumu 51eKmpo2uOpasIUiecKyio cxemy no 3a0aHuio:




Kon
WHJIUKaTOpa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIIHN

OneHouHble CpeICcTBa

TEXHOJOTHMM TPU MPOSKTUPOBAHUU TOPHBIX
MaIIvH U 000pyAOBaHUS

[Ipu nuThe MO AaBICHUEM B 3aKPBITOM JIMTEHHON (hOpME pa3BUBACTCS OYEHb
BBICOKOE AaBiieHre. OT 3aMbIKaHUS JBYX MOTy(OpPM OHA W3 HUX (TIOBUKHAS)
000pyayeTCs KOJIEHYAThIM PhIUaKHBIM MEXaHHU3MOM.
[IpuBo 3TOr0 MEXaHU3Ma OCYILIECTBIISETCS LIMIIMHIPOM JIBYXCTOPOHHETO JCHCTBUS.
Ecnu B nutheBoii (hopme HET eTaiu, TO MPH JIUTEILHOM BO3ICHCTBUU HA
KHOTIKY ¢ py4YHBIM yrpaBineHueM S1 ¢popma 3akpsiBaercs. Ecinu popma 3akpsiTa,
ABTOMATHUYECKU OCYILECTBIIAECTCS MPOLECC JIUThS N0 AaBiaeHueM. OTiuTas 1eTaib
BO3/ICHCTBYET Ha KOHEUHBIN BBIKIIIOYATENh S2 M JTUThEBask (hopMa OTKPHIBAETCS,
Tonpko ecnu gerans Oyaer BbIHYTa U3 (HOPMBI, MOKHO HAUWHATH HOBBIN ITHKII.
Curnansl, uaymme ot AaT4yukoB: «KHonka Bkia» (S1) u ""O1iauBaemast etanb

ecTh B HAIM4Mu'" (S2) — COOTBETCTBYIOT BXOJIHBIM CHUTHAJIaM IO YCIIOBUIO
3aJaHMs.

Ipakmuyeckoe 3adanue
Cocmasumu 31eKmpocudpasIuieckyio cxemy no 3a0anuio.




Kon
WHJIUKaTOpa

NuaukaTop JOCTUKEHUS] KOMIIETEHIUN

OneHouHble CpeICcTBa

s 3aepy3xu u 8viepy3ku oemanetl 08epb KOMJA 00JIICHA OblMb OMKPbLIMA HA

Kopomxoe epemsi. J{isi OmKpulmus u 3aKpblmusi 08epu CAYICUM 08YXCMOPOHHULL
YURUHOp. Ynpaesnenue yuruHopom 803MON’CHO, KAK C NOMOWbIO PYUHOU KHONKU, MAK
u om HodcHou nedanu. Ilocie okOHUaHUS 8030€iCMBUsL HA COOMEEMCMBYIOULVIO

KHONKY UlU Neoatb YUIUHOP OO0JIHCEH CO8ePULUMb 0OPAMHbII X00 U 3AKPbIMb 06epPb
Kom.a.

OcHognble mpebosanus no 2uOPONPUBOOY:

s moeo, umobuvl npu 3aKkpbimuu 08epb KOMAA He YOapsiach, HYJICHO ee Ha
KOPOM-KOM PACCMOSHUY OM NOJHO20 3AKPbIMUsL 3AMOPMO3UMDb.

* Topmodicerue MOACHO OCYUeCmBUMb C HOMOWbIO OeMngepa (Cm. ICKU3
YCMAa-HOBKU).

* MooicHo ucnonv3osams YunuHop ¢ pe2yiupyemvim 0emMnuposanuem 8 KOHye xood.

KouTpoJsbHas padora
[IpumepHoe 3a1aHKe HAa KOHTPOJIbHYIO paboTy CM. B I1.6.




Kon
WHJIUKaTOpa

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

Ilepeuenv mem u 3a0anuil 011 NOO20MOBKU K IK3AMEHY:

b

10.
. Uem obecnieunBaroTCs MOSBICHUE CUTHAJIOB HH(popManun?
12.
13.
14.
15.
16.
17.
18.

11

19.
20.

21

Kaxkas Hayka Ha3bIBaeTCsl aBTOMAaTUKOM ?

Kak nenstcst cucteMbl aBTOMATUKHU 110 BBIITOJIHAEMbBIM (PyHKIUAM?
Jlj1 yero ciy’kaT TEXHUYECKUE CPEACTBA aBTOMATUKHU ?

Kakue (pyHKIMY BBITOJIHAIOT 3J€KTPUUECKUE YCTPOUCTBA B CUCTEMAX
ynpaBieHus?

Kakue ¢pyHKIMH BBITOIHAIOT TUAPaBINYECKUE YCTPOICTBA B cCTEMax
ynpaBieHus?

Kakue ¢pyHKIMY BBITOJIHAIOT THEBMAaTHYECKUE YCTPOUCTBA B CUCTEMAX
ynpaBieHus?

Yro siBnsieTcs HocuTeneM uHdopmau?

Y10 moHnUMaeTcs o4 CUraaiaom?

Kakumu MOryT OBITH CUTHAJIBI IO BUTY?

Kaxue BennumHbI UCHIOIB3YIOTCS B KAYECTBE CUTHAJIOB?

UTto Ha3bIBaeTCS DJIEMEHTOM aBTOMATHUKH?

JIns1 yero npegHa3HAUEHBI JIEMEHTHI aBTOMaTUKH?

UTto coboli mpeACTaBIseT 2JIEMEHT aBTOMATUKH?

Kaxk nmoapasaenarcs 3neMeHTbl aBTOMaTHKU?

YeM oTimyaeTcs aKTUBHBIN JIEMEHT OT TACCUBHOTO?

Uem pa3nuyaroTcsi peBEpPCUBHBIE U HEPEBEPCHUBHBIC ATIEMEHTHI?
Kak paznuyarorcs s3nemMeHTsI o (hopMe MpeicTaBiIeH s BXOAHOTO U
BBIXOJIHOT'O CUTHAJIOB?

Kaxko¥ aieMeHT Ha3bIBa€TCS PA30MKHYTHIM?

Kaxkas xapakTepuCTHKa 3J€MEHTa YNPABICHUS HA3bIBAETCS CTATUYECKOM
XapaKTePUCTUKON?

. Kak pa3invaroTCAa XapaKTCPUCTHUKU YIIPABIICHUA 9JIEMEHTOB?
22.
23.

Kaknmu mapamerpamu XapakTepu3yIOTCS JJIEMEHTHI aBTOMATHKA?
Kak onpeznensiercs ko3¢ duument (cratnueckuit) nepegauu 3jaeMeHTa?




Kon
WHJIUKaTOpa

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

24.

25.

26.
27.
28.
29.
30.
31.
32.

33

34.

35.

Kak onpenensiercst nunamudeckuii koaduument npeodpazoBanus
areMeHTa’?

Kak omnpenensiercst oTHOCUTEIbHBINA KOAPHUIIUEHT TPeoOpa30oBaHUs
anemeHTa’?

Kak omnpenensieTcst mopor 4yBCTBUTENILHOCTH 3JI€MEHTa?

Kak onpenensiercst abcotoTHas MOTPEIIHOCTb 3JeMeHTa?

Kak omnpenensiercst oTHocUTeIbHAS MOTPEUTHOCTh dJIeMeHTa?

Kak onpeznensiercs npuBeAeHHAs MOTPEIIHOCTD dJIEMEHTA?

Kakue snemMeHThl aBTOMAaTUKH Ha3bIBAIOTCA 3aMKHYTHIMU?

Kaxkas oOpatHast CBsi3b Ha3bIBAETCS MOJIOKUTEIHHOM (M OTPULIATENHHOM)?
Kak onpenensiercst koapduipienT mpeodpa3oBaHrs OCHOBHOTO dJIEMEHTa €
0o0paTHO# CBsI3bIO?

. Kak OIIpCACIIACTCAH KOB(i)(I)I/II_II/ICHT JAOIIOJIHUTCIIBHOT'O 3JIEMCHTA CO3Jar0Icro

00paTHYIO CBSI3b?

Kak onpenensiercst koapuimeHT mpeodpazoBaHus AIeMeHTa, 0XBaU€HHOTO
TOJIOKUTEITFHON 0OpaTHOM CBSI3bIO M (OTPHUIIATEIILHON)?

Kak nmoapaszaensitorcs CUCTEMBI aBTOMATHUKH T10 BBITTOJIHAEMBIM QYHKITHSIM?

IMoctpouts B  mporpamme  FluidSim  Pnevmo  npuHnunuaibHyro
MTHEBAaTHYECKYIO M JICKTPOPEIICHHYIO0 CXEMY YIPaBJICHUS THEBMOIIPUBOIOM
COCTOSIIIMM M3 YEThIpeX TI'UAPOLMIMHAPOB, pabOTAOMUX IO 3aJaHHOM
JHarpaMMe.




Kon
WHJIUKaTOpa

NHaukatop AOCTHKEHUS KOMITETCHIIUN

OneHouHble CpeICcTBa

Diagram

(D Start

5F

IIpy  moctpoeHMM  CXEMBI
UCTIONB30BaTh JJIEKTPOHHBIE TaTUYMKH TOJOXKEHUS W JaT4UK JIaBIICHUS.
[TpoBecTr HACTPOUKY U MPOBEPKY pabOTOCTIOCOOHOCTH CXEMBI.

Pa3paboTraTe NpUHIMNHATIBHYO THAPABIMYECKYIO CXEMY U 2 allbTEPHTUBHbBIE
NIPUHLUIIAAIBHBIE DJIEKTPUYECKUE CXEMBI YIIPABIEHUS TUIPOIPUBOIOM,
coJiepKalliuM 2 TUAPOUMWIMHIpPA U OJUH THJIPOMOTOpP, paboTaroliero Imo
CIIEYIOLEN quarpaMMe IepeMeLCHuUs:
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v
— 9

Cc

HpI/I MOCTPOCHUHN HCIIOJIB30BATh CUCTUMK IMUKIIOB, PCIIC 3aACPIKKNU BPEMCHU,
PpOC aBJICHUH. CpaBHI/ITB pa60Ty ABYX CXCM. C,Z[eﬂaTb BBIBO/bI.




0) Ilopsinok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTANIUN, IOKA3ATEJN U KPUTEPHH
OLlCHUBAHMUSL:
[TpomexyTouHas aTTecTalus Mo JUCHUILUIMHE «] HAPOMTHEBMONIPUBO U

TUAPOITHCBMOABTOMATHKA 'OPHBIX MAllIUH»

BKJIFOYAET TEOPETUUECKHE BOIIPOCHI, TTO3BOJISIIOIIUE OLICHUTh YPOBEHb YCBOCHUS
00y4JarIUMUCS 3HaHUH, U MPAKTUUECKHE 3a/1aHNUs, BBISIBIISIONINE CTENeHb CPOPMUPOBAHHOCTH
YMEHHH U BIaJICHUNA, TPOBOAUTCS B hopMe 3ayeTa.

3aueT no JaHHOW AMCUHUIUIMHE MPOBOJIUTCS B BHJIE OTBETOB Ha TECTOBBIC 3aJaHUs. TecThl
BBIKJIQ/IbIBAtOTCS Ha noptane MI'TY.

MeToanyeckue peKOMeHIALMU /JIsl MOATOTOBKH K K3aMeHY

[Tpu mOATOTOBKE K 3K3aMEHY y CTYJEHTA JODKCH OBITh XOPOIIUH YICOHUK WITH KOHCTICKT
JUTEepaTyphl, MPOUYMTAHHOW MO yKa3aHMIO TpernojaBareNsi B  TEUEHHUE CeMecTpa.
KoHncnektupoBanue MOMKHO OCYIIECTBIATHCS OOYYAIOUIUMCS TOJBKO JIHIIb CAMOCTOATEIHHO.
[TpocMOTp COOCTBEHHBIX KOHCHEKTOB MO3BOJISIET OOyuarolemMycs ObICTPO BOCCTAaHABIMBATh B
MaMSTH COJIepyKaHNe UCTOYHUKA.

B nauane ciemyer npocMOTpeTh BECh MaTEPHaI IO CAABAEMOM AUCIUIUIMHE, OTMETUTH IS
cebss TpyaHble Bompochl. OOs3aTenbHO B HUX pa3oOparecs. B 3axmoueHuwe eme pas
1EJIECO00Pa3HO MOBTOPUTH OCHOBHBIE IMOJIOKEHHUS, UCIOJIb3Ys MPU 3TOM OINOPHBIE KOHCIIEKTHI
nekiui.  Ilpm 3TOM HYXHO 0OpaTHTh 0C000C BHUMAHHWE HAa TEMbl YYCOHBIX 3aHSITHIA,
MPOMYIIEHHBIX CTYACHTOM M0 Pa3HbIM MIPUUHUHAM.

Ecnu B mpotiecce caMocTOATENbHON PadOTHl HAJl M3YYEHHEM TEOPETUUYECKOTO MaTepuasia
WJIU TIPU PEIICHUH 33/1a4 Y CTYI€HTa BO3HUKAIOT BOIPOCHI, Pa3pEIINTh KOTOPBIE CAMOCTOSITEIBHO
HE y/1aeTcs, He0OX0IMMO 0OPATUTHCS K TPETOAaBaTEeNIO sl TOJIyYEHUs Y HETO Pa3bsICHEHUN HITN
yKkazaHui. B cBoux Bompocax CTYIEHT AOKEH YETKO BbIPa3uTh, B YE€M OH HCIBITHIBAET
3aTpyIHEHUS, XapaKTep 3TOT0 3aTpyIHEHUs. 3a KOHCYJIbTaluel ciaenyeT o0paiarbes U B cilydae,
€CJIM BO3HUKHYT COMHEHHS B MPABHJIBHOCTH OTBETOB Ha BOMPOCKHI CAMOIIPOBEPKHU.

IToxa3zatenu u KPUTECPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJINYHO» (5 0amioB) — 00y4aroluiicss IEMOHCTPUPYET BBICOKUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMITETECHITNH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITy0OKO€e 3HaHNE
y4eOHOTro MaTepHaia, CBOOOIHO BBIITOIHSIET MPAKTUIECKUE 33JaHNUs, CBOOOTHO OTEPHUPYET
3HAaHUSIMH, YMEHUSAMU, IPUMEHSET UX B CUTYAIUsIX MTOBBIIIEHHOMN CIO0KHOCTH.

— Ha OIICHKY «XO0poIioy (4 6amia) — 00yJaromuicst IeMOHCTPUPYET CPETHHUIN YPOBEHB
C(l)OpMHpOBaHHOCTI/I KOMHeTCHHI/Iﬁﬁ OCHOBHBIC 3HaHHWA, YMCHUS OCBOCHBI, HO JOITYCKAIOTCA
HE3HAYUTENbHbIC OMMOKH, HETOYHOCTH, 3aTPYTHEHHS IIPU aHATUTHYECKUX OTEPaIIUsX, IEPEHOCE
3HaHWI U YMEHUW Ha HOBbIE, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OIICHKY «YJOBJICTBOPUTEILHOY (3 Oamia) — o0yJaromuiicss JEMOHCTPUPYET MTOPOTOBBIN
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0/Ie KOHTPOJIBHBIX MEPOIIPUATHH IOy CKAIOTCS
OLIMOKH, TPOSIBIISIETCS] OTCYTCTBUE OTAETBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJatONIHiiCs



HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUSA IIPHU ONICPUPOBAHHUHN 3HAHUAMU U YMCHHUAMU IIPU UX
IEPEHOCE HAa HOBBIC CUTYalllH.

— Ha OLIEHKY «HEYIOBJIETBOPUTEIBbHOY (2 Oaia) — 00ydJarouuiics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUYECKOIo MaTepuaa, J0MyCKaeT CyleCTBEeHHbIE OIMOKH, HE MOXKET II0Ka3aTh
UHTEJUIEKTYaJIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a1au.

— Ha OLIEHKY «HEYJIOBJIEeTBOpUTENbHOY (1 6aut) — oOyyaronuiicss He MOKET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIIPOU3BEICHUS U 00BICHEHUSI MHPOPMAIIUHU, HE MOKET TIOKa3aTh MHTEIUICKTYaIbHbIC
HAaBBIKH PELICHUS MTPOCTHIX 3a/1au.



Ipuioxkenne 3
Metoauyeckoe odecneyeHmne

1. IlpakTukyMm 10 31eKTporuapoaBToMaTrke : mpaktukyM / A. J1. Konsra, B. B. Tounnkun, B. C.
bessepxnuii [u ap.] ; Marautoropckuii roc. rexuuueckuit yH-T uM. I'. 1. Hocosa. -
Marnutoropck : MI'TY um. I'. W1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢ tury:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2502. - TeKkcT : 3JIeKTPOHHBIH.

2 OcHOBBI (PYHKIIMOHUPOBAHUS THIPABIUYECKUX CUCTEM METAJUTYPrHYECKOTO 000Dy I0BaHHUS.
JlabopaTopHbIi MPaKTUKYM IO THAPOIPUBOAY U ruapoaBToMatuke [TekcT] : yueOHOe mocobue /
B. B. Tounnkun, A. M. ®unatos, B. /. 3amopoxusriii u ap.; HoBorpounk. ¢guir. Mock. roc. uH-ta
cTajiel u cruiaBoB (TexHoJornd. yH-1a); MI'TVY. - Marauroropck: [0. u.], 2009. - 105 c. : cxemsl,
TalJI.

3. Manxo E.1O., Ycos N.T'., Kytnybaes .M. I'mapomexanuka: MeToauueckue ykazaHus K
KOHTPOJIbHBIM paboTaM AJis CTyieHToB Harpasienuid 190100, 150400, 150900 u
cnenuanbHocteit 190205, 260301, 260303, 151001, 150400 Bcex hopm 0OydeHwHs..
Marnutoropck: 'OY BIIO « MI'TVY», 2009. 25c¢.

4. Tlomos, I1. E. 'mapornHeBMONIPUBO] TEXHOJIOTHIECKOTO 000PYAOBaHUS | yueOHOE mocooue /
I1. E. [Tomnos, . A. bioxumn, I1. B. HazapoB. — Omck : OMI'TY, 2022. — 82 ¢. — ISBN
978-5-8149-3443-7. — TekcT : 31MeKTpOHHBIH // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/343601 (nara obpamenus: 16.02.2024). — Pexxum gocryma:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.



